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COMPARATIVE ANALYSIS OF ESTIMATION OF MATERIAL COSTS
FOR THE AUTOMATED RADIATION MONITORING SYSTEM (ARMS)
AND ELIMINATION OF CONSEQUENCES OF A RADIATION ACCIDENT
AT A NUCLEAR FACILITY. PART 1

CPABHUTEJILHBIA AHAJIN3 OLHEHKN MATEPUAJIBHBIX 3ATPAT HA ACKPO
JMKBUJALUIO ITOCJTEACTBUU PAINMAIIMOHHOU ABAPUHN HA OUAD. YACTD 1

Elokhin A.P./ Enoxun A.IL.

Starodubtsev I.A. / Craponyoues U.A

HUAY MUDU, Mockea

NRNU Moscow Engineering and Physics Institute, Moscow

Annomayua: Ha npumepe Hekomopou cunomemu4eckoli asapuu Ha 00beKme UcCnoIb308aAHUsL
amomnoti snepeuu (OUAD) npedcmasnen cyenapuii, onpedensirouull nocied08ameibHOCmMb pabom,
CBA3AHHBIX C PAOOMOU ABMOMAMUZUPOBAHHBIX cucmem paduayuonuo oocmanosxku (ACKPO).

Ilpeocmasnenvl  ocHoGHble  MemoObl U cpeocmeda,  GKuYAs U Oecnulommubvie
paouoynpasnsaemvle  003uMempuieckue KOMNIEKCbl, HNO3601AI0WUe  Onpedeiums OCHOBHbLE
do3umempuieckue, CneKmpomempudecKue u MemeopoiocudecKue napamempnl, XapaKkmepusyrouue
PAoUoaKmugHoe 3azpa3HeHue OKpyscaroueli cpeoul.

Ilpusooumcs  mamemamuueckas — QOPMYIUPOBKA NOCMAHOBKU — 3a0a4u  NO  OYeHKe
PAOUOAKMUBHO20 3A2PAZHEHUS. OKPYHCAIOWel cpedbl U e€ peueHue 8 pamKax Mooeau nPu3emHo2o
Cnosi ammocgepwl, Ymo 0aém B03MONCHOCHIbL NOTYYUMb OYEHKU He MObKO 00308bIX HASPY30K HA
NepPCoHan U HAceleHuUe 8 YCI08UAX PAOUAYUOHHOU asapuu, HO U HAUMU peuieHue 3a0adu no OyeHKe
He0bx00umoeo u docmamournozo yucia oamyuxoe ACKPO, pacnonacarowuxca eéoxpye OHUAD, a
Makaice peuums 3a0ayy onpeoeieHusi ONMUMAIbHO20 NYMuU C1e008anUs NPU I6aKYAYUU HACEeHUs
U3 3aepA3HEHHO20 PALlOHA.

Knrwoueewte cnoea: paouayuonnas asapus Ha o0OveKkme UCNONb308AHUS AMOMHOU dHepeul,
peaucmpayusi  UOHUBUPYIOWe20 — U3IyYeHus, akel paouoaKkmueHo20  8blOpoca,  OYeHKd
PAOUOAKMUBHO20 3A2PAZHEHUS. 8030VUWHO20 OacceliHa u noocmuaaloujeti N08epXHOCMU, OYEeHKA
00308bIX HACPY30K HA NEPCOHAIL U HACENeHUEe PecUOHA, 8blOOP ONMUMALLHO20 NYMU CIe008AHUS U3
3a2pA3HEHHO20 PatioHa.

PasButue aTOMHOM IMPOMBIINIJICHHOCTH B 20 BCKC COIMPOBOKIAIIOCH
3HAYUTEIBHBIMU PAJUAIIMOHHBIMU aBapUsMH, Hanpumep, Ha xumkomOunate HIIO
«Massikwy B CCCP  29.09.1957; ma 3aBoae Cemnadwiba (YHUHICKENI,
Benmukooputanus) 10.10.1957; na ADC «Tree Mile Island» (mrar IleHcunsBanwus,
CIIIA) 28.03.79; na Yepnobrsuibckoit ADC Ha Yikpaune 26.04.86 [1], 06.04.1993 na
panuoxumuueckom 3aBoge Cubupckoro xumkomOuHata B Tomcke-7 [2] u mp.,
KOTOpbIE TIPUBEIH K 3HAUUTEITHLHOMY 3arps3HEHUI0 OKpYyskaromiei cpensl. [logoOnas
scTadeTa, K CoKaJeHHI0, TpoAopkuiack U B 21 Beke Ha snoHckoil ADC dykycuma-
. OTu npumepsl HAMVISIAHO MMOKA3bIBAIOT, UTO YBEJIMYEHUE YHCIA MPOU3BOJICTB,
CBSI3aHHBIX C ATOMHOM MPOMBILLICHHOCTHIO, BEAET K POCTY BEPOATHOCTH BO3MOKHBIX
paJMaIlMOHHBIX aBapuii, OOYCJIIOBJIEHHBIX, BO MHOTHX CJIy4yasx, 4YeJIOBEUYECKUM
daktopom. W3 mocienHero Takke CIEAyeT, UTO JalIbHEHIee pa3BUTHE
SHEPreTUYECKOM M APYTUX OTpacield MPOMBIIUICHHOCTH, KaK B Pa3BUTHIX, TaK U B
pa3BUBAIONINXCS CTPaHaX, HYXIAIOIUXCS B JJIEKTPODHEPIHH, NPUBEHAET K POCTY
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CTPOUTEIBCTBA ATOMHBIX AJNEKTPOCTAHLUN ", MOCKOJbKY aJIbTE€PHATUBHBIE HCTOYHUKU
SHEPTUU JTUOO0 MAJIOMOIIHBI,  UX TEXHOJOTUU HEAOCTATOYHO PA3BUTHI JJISI IIUPOKOTO
IPOMBIIIIEHHOT'O UCIIOJIb30BaHUs (HampuMep, BOJIOpoaHast 3HepreTuka [3, 4]), mudo
OTH WMCTOYHUKMU TPHUBSA3aHBl K TreorpauyecKuM OCOOEHHOCTSIM  peruoHa
(?HEproycTaHOBKH Ha OCHOBE HCIIOJIb30BaHUS COJIHEUYHON 3HEPIruM, reoTepMajbHbIe,
BETPOBBIC, MPUIUBHBIE 3JIEKTPOCTAHIUU U JIp.) U MOTYT CIIYKUTh JIMILb B Ka4€CTBE
PETHOHANBHBIX HCTOYHUKOB JHepruu. HampoTuB, THIPOANEKTPOCTAHUUHA MOTYT
JIOCTUTaTh BBICOKOM MOIIHOCTH, HO TPH CO3JIaHUM BOJOXPAHWUJIUIL BO3HUKAET
3HAYUTEIBHOE KOJIMYECTBO OTUYXIAEMbIX (3aTOILISIEMBIX) 3€M€Jib, B TOM YHCJE U
IJIOJIOPOAHBIX CEJIbCKOXO3SMCTBEHHBIX, YTO, HECOMHEHHO, OKAa3bIBAET HEraTUBHOE
BIIMSIHUE, KaK HA CEJIbCKOE XO3SIMCTBO B IIE€JIOM, TaK M HA SKOJOTHI0 HA3€MHBIX U
BOJTHBIX 9KOCUCTEM.

C [npyroéd CTOpPOHBI, POCT CTPOUTEIBCTBA ATOMHBIX JJIEKTPOCTAHUUN B
COOTBETCTBUM C MPUBEIEHHBIMU BEPOSTHOCTHBIMU OLIEHKAMH MOET MHPHUBECTH K
POCTY paJuallMOHHBIX aBapHil, CB3aHHBIX C BBIXOJOM PaJIMOAKTUBHBIX MPOIYKTOB B
OKpyXarolryto cpeny. Ha 53To ykaspiBaloT Takue (akTOpbl, KaK OTCYTCTBHE
COOTBETCTBYIOIIETO OMbBITA MO IKCIUTyaTallUU TAKUX CJIOKHBIX MPOU3BOACTB Kak ADC
y crenuanuctoB «mnepcoHanma ADC» pa3BUBAIOMIMXCS CTPaH, KOTOPOE MOXKET
MOBBICUTh BIUSHHUE «YEJIOBEUYECKOro (hakTopa» MpU BO3ZHUKHOBEHUU WM Pa3BUTUU
pagualMoHHOW aBapuud. HecOMHEHHO, YTO CHCTEMbl ABTOMATHU3UPOBAHHOIO
KOHTPOJISl PaualluOHHONM OOCTAHOBKM OKpYXKAaIOIIEH Cpejbl, ACHCTBYIOIHUE Ha
KOKI0M M3 MyCKaeMbIX Jaxke B pamkax ¢uzudeckoro nmycka ADC, OcCHallleHHbIE
CTaHJAAPTHBIM UM HECTaHAAPTHBIM (OECMUJIOTHBIMU JIETATEIbHBIMU  PAJUOYTI-
paBIIIEMBIMU anmnapaTramu JIO3UMETPHUYECKOTO KOHTPOJIs1) MO3BOJIAT
MHUHUMU3UPOBATh MOCJIEACTBUSA aBapHil, MPU KOTOPBIX PaTUOAKTHUBHBIE MPOIYKTHI
MOTYT BBIUTH B OKPYXAIOIIyI0 cpedy [5], HO yKa3aHHas mpoieaypa (MUHUMU3AIIMS
MOCJICJICTBUM) HE HW30aBUT OT HEOOXOAMMOCTH JUKBUAAIMU ITHX IOCJIEICTBHM.
Takum 00pa3zoM, mocie OKOHYaHUs aKTUBHOW (ha3bl paJMallMOHHON aBapuH BCTAET
3a/jlada OIEHKHU yiiepba Kak OKpYXKalolmehd cpele 3arps3HEHHOTO PETHOHA, TaK H
HACEJICHUIO, TMPOXXHUBAKIIEMy B 3ToM pervone. llocienHsisi 3amadya 4YacTUYHO
paccMmaTpuBaiack B [6].

B nacrosmeii padote (....HACTb 1) Hapsay co ciieHapueMm, ONpeACIISIONTIM
MOCJIEIOBATEILHOCTh  padOT, CBSI3aHHBIX C PETUCTpAIlMell HOHH3UPYIOIIETO
W3ITy9eHHS, 00yCIOBICHHOTO BBIXOJOM PaIH0aKTHUBHON Ta30a3p030JbHON MPUMECH B
atMocdepy, OIICHKON paJuOaKTHUBHOTO 3arpsi3HEHUs BO3AYIIHOrO OacceiiHa W
NOACTUJIAIOLIEH TOBEPXHOCTH MPU PACHPOCTPAHEHHUH MOCIEAHEN IO BETPY, OLIEHKOMN
JI030BBIX HArpy30K Ha MEpPCOHANl U HAaceJIEHUE PErMoHa, OKa3aBIIerocs moj (Gakeaom
PaAMOAKTUBHOTO BbIOpOCa, W JIMKBHUJALUMEW TOCIEACTBUNA  PaJMOAKTHUBHOIO
3arpsi3HEHUS] OKPYKalollel cpeabl, MPUBOAMUTCS MareMmarhyeckas (opMyIHpOBKa
MIOCTAHOBKHM 3ajayud M €€ pemieHue, a Bo BTopou yactu ctateu (....HACTb 2) -
OlICHKa yiiepba Ha MpuUMepe T'MIOTETUYECKOM aBapuu Ha OOBEKTE HCIOIb30BaHUA
atoMHo# sHeprun (OAD).

* SHGKTpOCTaHHI/II/I, pa60TaIOHII/Ie Ha yrje, HE pacCMaTpuBarOTCs, NOCKOJIbKY MPU IITaTHOM pa60Te ADC oxka3piBaeTCsa
SHAYUTCJIBHO YHIIC C JKOJIOTUYECKON TOIKH 3pCHU. IJICKTPOCTAHIIMH, pAOOTAIOIIMC Ha rase, HauboJIee OKOJIOTUYHBI,
4€M Ha yTJi€, HO CIIpOC Ha ra3, HCCMOTPS Ha SHCPICTHYCCKHUH KPU3UC B MHUPC, aICKBATCH POCTY (l)I/IHaHCOBI)IX 3aTpar Ha
9TOT OPOAYKT, YTO 3KBUBAJICHTHO HMCIOJB30BAHUIO B KAY€CTBC TOIJIMBA JCHCIKHBIX dCCUTHAIIUU.
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PaccMOTpuM rMIOTETHUECKYIO aBapUIO0 C BBIOPOCOM PaIMOAKTUBHBIX BELIECTB B
atMoc(epy, B BUJIe paJuOaKTUBHOIO 00aka. B COOTBETCTBUM CO CKa3aHHBIM BBILIIE,
Oyaem cuutath, yTo cuctema ACKPO, B pamkax nmaboparopuu BHELIHEH 103UMETPUN
o0ecrieueHa COOTBETCTBYIOIIMMHU MpHOOpaMu U 00OpYyIOBaHUEM, MPEACTABICHHBIM
Ha puc.l, KoTopoe mpeaHazHAYeHO AJis Lenei coopa u oOpaboTKu MHGOpPMAIUU TIO
PaAMOAKTUBHOMY 3arpsi3HEHUIO OKPYXKAIOILIEH Cpelibl, OUEHKH JO30BbIX HAarpy30K Ha
MePCOHAJl W HAaceJIeHHWe, Tepeaadun oO0paboTaHHOW WHOOPMAIMU Ha IEHTPATBHBIN
IIUT orepaTopa M Jlajgee Mo MHCTAHUUSAM JUIsl IPUHATHS PEIICHUH 110 MUHUMU3ALNH
MOCJIEACTBUN aBAPUHU.

O6opynoBanue, MpeACTaBICHHOE UKOHKaMH 1-9, siBIsieTCS COCTaBHOM 4acThbiO
cucteMbl ACKPO wu ciuyxuT uisi TOJy4eHHs HMCXOJHOM  umH(popmalmu,
OMpENENSIOIEd METEOPOJIOTUUECKHE XapaKTEPUCTUKU aTMoc(hepbl, B KOTOPOM
PACIIPOCTPAHAETCA Ta30a3P0O30JIbHAA PAAUOAKTUBHAS IPUMECH, €€ PATMOHYKIINIHBINA
COCTaB, a TAaKXe€ paJUalMOHHBIE XAPAKTEPUCTHUKU HOHU3UPYIOLIErO W3IIy4YEHHUS,
NpeJicTaBICHHbIC HA UKOHKE ().

biok 10 cocTrouT wu3 cHenuaabHOTO OOOPYAOBAHHUS, COJASPIKAIIEro OJIOK
MEepBUYHOM  00paboOTKM HMHGPOPMAIMK HUKHETO YpPOBHSA, TPEJICTABISIONIETO
pe3ynbTarhl nokazanui qatankoB ACKPO, u 010k BepXHEro ypoBHS, COAEp Kaluit
CHelMaIbHOE TMPOrpaMMHOE oOOecreueHue, NpeJHa3HAaueHHOEe MJii OLEHKU U
IIPOTHO3UPOBAHUS PAJMOAKTUBHOIO 3arpsI3HEHUsI OKPYIKAIOIIEH Cpelbl B YCIOBHSX
paAMaIlMOHHBIX AaBapHii, MO3BOJSIOIIETO IPOBECTU PSJi PACUYETOB, PE3YJIbTATHI
KOTOPBIX MPEICTaBICHbI UKOHKaMH 11-17.

Nudopmanus ¢ npuOOpoB, ONMUCAHHBIX UKOHKamMH 1-9, moctymaer B OJOK WU
cucteMy OJ0koB 00paboTku naHHbIX. llocie mnepBuyHON 00pabOTKKM JaHHBIE
MPEACTABIISIIOT COO0H psiJi MapaMeTPOB, KOTOPbIE OMPEESIOT UCXOIHbBIE TAHHbBIE JJIS
CUCTEM ypaBHEHUH, OMKMCHIBAIOIINX EPEHOC PATMOAKTUBHON MpUMeCH B aTMoc(epe,
YUCJICHHOE PELICHNE KOTOPBIX U SBISAETCS PE3yJIbTaTaMH ITPOTHO3a, ONKCHIBAIOIIETO
paZioaKTUBHOE 3arpsi3HEHNE BO3AYLIHOTO OacceiiHa U MOoJICTUIIAOIIEH TOBEPXHOCTH,
a TaK)Ke OINpPEAEIISAIONIErO J1030Bbl€ HAIrPy3KH HAa MEPCOHAN U HACEJIEHHUE B YCIOBMSX
paZvalvOHHbIX aBapuil.

ABTOMAaTU3UPOBAaHHAsl CUCTEMA KOHTPOJISL  PaJualMOHHOM  0OCTaHOBKHU
IO3BOJIIET OMNpPEAEIUTh YPOBHH pAAMOAKTUBHOIO 3arpsi3HEHUS B OKpYKaroIIeH
cpene, N030Bble HArpy3Kd Ha IEpCO-HaJl U HACEJIEHHWE, a TAKXKE IPEIOCTABUTH B
pEeXHUME peaNbHOrO BPEMEHHU TEKYIIYI0 MH(OPMAIMIO TIO Pa3BUTHIO PATUAIMOHHOM
aBapuu, KakK OIlIepaTUBHOW ciyxk0e, Tak u pykoBoactBy OMAD, nHampumep,
nupextopy OMAD, a npu OTCYTCTBHM MOCHEIHETO IJIaBHOMY WHYKEHEPY U Jaliee IO
WHCTAHUUAM, [7] WId OpUHATHS  PEIIEHWA OTHOCUTENBHO MHUHUMH3ALMH
ITOCJIEACTBAN aBapUU.

OrpaHv4uBascCh, s IPOCTOTHI, CTALMOHAPHBIM TOYEYHBIM! MCTOYHUKOM
BBIOPOCOB Paivo-aKTUBHOW MpHMecH B atMocdepy, W, IMoJyarasi, 4To B YKa3aHHBIX
YCIOBUSIX cpaboTaiM BCE [aTYMKH, MPENOCTaBIssi BCe HEOOXOAUMBbIE (paHee
yKa3aHHbIE) IMapaMeTpbl, ONPEICISAIONME TPAaHUYHBIE  YCIOBHS  IMEpEeHOca

! CpaBHuTE/IbHBIE XapaKTEPUCTUKU BHIOPOCA PAJMOAKTHBHOW MPUMECH OT TOYEYHOTrO (COCPEJOTOYEHHOTO) U
00BEMHOT0 UCTOYHHKOB, a TaAKXKE OCOOCHHOCTH PACIpeneNeHns] 00beMHONH aKTHBHOCTH U MOIIHOCTH J03Bl BHELTHETO
o0yyeHus npuBeaeHs! B pabore [5]
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paZMoOaKTUBHOM mpumecu B arMmocdepe, U HEOOXOJUMBIE XapaKTEPUCTHKH,
ONpENENSIOIUE PATUOHYKIIUIHBII COCTAaB MPHUMECH, a TAKXKE METEOPOJOTMYECKUE
XapaKTePUCTHKU aTMOC(ephl, OMpeeiCHHbIe, HalmpuMep, B paMKax MOJEIU €€
npuzemHoro ciosa [1,5,8-10], Oymem paccmarpuBaTh B KadecTBe CyOCTaHIIMH
O00BEMHYIO aKTUBHOCTb Ta30a3p030JIbHOIM PaJuOaKTUBHON MPUMECH, 3arps3HSIONICH
OKpyXarouyw cpeay, q(x, y, z) (Ku/m'). Mereonapamerpsl armochepbl: u(z) —
IIPOJIOJIBHYIO CKOPOCTh BO3QYIIHOIO IOTOKAa (IIONEPEYHYI0 CKOPOCThb I10Jaraem
paBHOU HYI0), k(z) — Koadduiment typOyseHTHOU nuddy3uu u b(z) — SHEPTUIO
TypOYJEHTHBIX ITyJbCAllUl, ONpEENIeMble B paMKaX MOJENIN MPU3EMHOIO CIIOs
aTMocdepbl, MOKHO HAlTH, UCIIOJIB3Ysl MaTeMaTUUECKUH armapar padoTsl [8].
VKa3aHHbIE  3aBUCUMOCTM  MOTYT OBITh  YCIEIIHO  HAaiIEHbI, €Cclu
BOCITOJIB30BaThCS (PUBHKO-MATEMAaTHUYECKUM amnmnaparoM MOJIETH MPU3EMHOTO CIIOs
aTMoc(epbl, T.€. ONPEEIUTh TAKUE PACUETHO-3KCIIEPUMEHTAIIbHBIE MTapaMeTphl Kak
BEJIMYMHY JMHAMHYECKOM CKOPOCTH v M MacliTad MPU3EMHOI0 cliosi aTMocdepsl

(macmitad Monnaa-O0OyxoBa) Lo. 3Ha4eHWS TMOCIAEAHUX HAXOIAT, WCIOIb3YS
METOJUKY TPaJWCHTHBIX HAOJMIOACHWA HaJ CKOPOCTHIO BETpa M TEMIEPATypoOH, C
MOCTIEAYIONINM Pacu€TOM YKa3aHHBIX mapameTpoB [5, 8, 9]. PaccuntanHbie 3HaUCHUS
u(z), k(z) nia nByx ciydaeB Lo > 0, Ly < 0 mpuBoasTcs B Bujie rpadukoB Ha puc. 2, 3.
Cucrema ypaBHEHUH, OMUCHIBAIOIIAS TIEPEHOC TTPUMECH B aTMocepe, Kak B paMKax
MPU3EMHOTO, TaK M TOTPAHUYHOTO CIIOEB aTtMochephl, HaApSAAYy C TPATUCHTHBIM
METOJIOM OIICHKHA COCTOSIHUS YCTOMYMBOCTH aTMoc(epbl XOpPOIIO HW3BECTHA H
npuBejieHa B paborax [5, 8, 9].

3aBUCHMOCTh OCEBOTO pacmpeneiieHuss OObEMHOM aKTUBHOCTH ¢(X, y, Z) B
NpU3EMHOM clioe atMocdepsl npu z = 1,5 M ISl YyCTOMYMBOTO W HEYCTOHYHBOTO
cocTosiHuM atMocdepsl (cM. puc. 4), koTopas onucbiBaetcs popmynamu (1) u (2) mpu
y = 0, a Takke MOMEPEYHOr0 paclpeesieHHuss Ha pPa3IUYHBIX PACCTOSHHSIX OT
HMCTOYHHKA BBIOPOCOB (CM. pHUC. 5), MalOT HArJsIHOE MPEJCTABICHUE O XapaKTepe
pacnpeznenenuii. OHAKO, TOYHOCTh TAKOTO POJa PacHpeeieHUui, K COXKAICHUIO, HE
Bcerja OBIBaCT JIOCTATOYHO BBICOKOH, ITOCKOJIBKY PSI/I MApaMeTPOB, OTPEICIISIONINX
¢yHkuuto pacnpeneneHus S(x, z) (2) u nucnepcuto 6,(x) B popmyie (1), conepxur
JaHHBIE, TTOTYYCHHBIC SKCTIEPUMEHTAIILHO, T.€. C OTPEICIICHHON MOTPEITHOCTHIO.

q(x, y,z):%exp(— y2/2c7i) (1)

rae o, (x) - CpPEeNHEKBaApaTUYHOE OTKIOHeHHEe. DyHKuus S(x, z) OmpenenseTcs

BbIpAa)KEHUEM

exp(— [Z + h3¢]zﬁ/4l;x)+ exp(— [Z —h,, ]Z ﬁ/4Ex) ~
\/ nkirx

S(o)= exp(_{ooerwix+W(z—_h3¢)D _(23:_W)exp{_ (B-w)z+h,) (2[3 w] % , ()

u 4ku 2k ku 2k 2k

x erfc [

kx/u

]\/7 (z+h/ )

rae i,k,b - TPOAOJIbHAS CKOPOCTh, KO3(GGHUIMEHT TypOyaeHTHOW mauddy3un u

ISSN 2567-5273 8 www.moderntechno.de



Modern engineering and innovative technologies Issue 12 / Part 5 éw

SHEPrus TypOYJIEHTHBIX MyJIbCAllMi MPU3EMHOTO BO3AYIIHOTO MOTOKA, yCPEIHEHHBIE
[0 BBICOTE IMPU3EMHOrO cliosi atMocdepsl; M — MOLIHOCTh BbIOpoca (KI/c); /gy —
s dexTuBHAS BBICOTa BBIOPOCA; G - TOCTOSIHHAS PEJIAKCAIlMU Ta30a’p0307IbHOM
3arpsi3HAIONICH TMPUMECH, TMPEACTABIAIOMas CcOOOM MOCTOSHHYIO BBIMBIBAHUS
npuMecH u3 arMocepbl oo (¢!), Tak YTO G = Go; W — I'paBUTAIMOHHAS CKOPOCTh
OCXICHUS PUMECH; 3 — CKOPOCTh CYXOIr0 OCaXKJIEHHUSI ra30a’p030JIbHON ImpHUMecH
Ha MOJICTUJIAIONIYIO TIOBEPXHOCTh. Halnyme norpemnHocTy B yKa3aHHBIX MapameTpax
MOJIEJIA MOXET MPUBECTH K TOMY, YTO Ha PAcCCTOSIHUAX yxe ¢ 10 KM OT MCTOYHHKA
BBIOPOCOB TOYHOCTH OLIEHKH OYJET MpPEBBIIATh MOPsI0K BeauyuHbl [9]. [TosTomy B
YCIIOBUSIX PaJMALMOHHBIX aBapui, BO-NEPBbIX, HEOOXOAMMO, IO BO3MO>KHOCTH,
YTOYHUTh COCTOSIHUE YCTOMYMBOCTH aTrMoc(epbl, ONpenensieMoe C IMOMOIIbBIO
npuOOpOB, TMPEACTABICHHBIX HMKOHKaMH | ® 2, uCHonb3ys Oosee HaJeKHbIC
TEXHOJIOTUU U3MepeHuda [5,8,9], u, BO-BTOPBIX, UCIOJb30BATh PAAHOYIPABISIEMBIE
OecnIOTHBIE CpeACTBa Jo3uMeTpudeckoro koutpons Ttuma bJIK 9 [11,12],
MO3BOJIAIOIINE IPOBECTH KaK TO3UMETPUUYECKUH, TaK U PAAUOMETPUYECKUN KOHTPOJIb
BO3JyIIHOro OacceiiHa W TMOACTUJIAIONIEH TOBEPXHOCTH B PEXKHUME PEaJTbHOTO
BpeMeHu (on-line), a 3aTeM UCTOIB30BaTh U3BECTHHIE TPAHCTIOPTHBIE cpeacTBa 7 [13]
JUTSI YTOUHEHUS XapaKTEPUCTUK PATUOAKTUBHOTO 3arpsS3HEHUST OKPYKAIOIIECH CPEJIbl.
B 3akmiouenue 3TOoro kpaTkoro o0030pa METOJOB M CPEIACTB PaAMAlMOHHOTO
KOHTpPOJISI OKpY»Karouieil cpeabl mnpuBeneM (CM. puc.S) pe3yiabTaTbl pacyeToB
3arpsi3HEHMsS] TOJICTUJIAIONIEH TOBEPXHOCTM B  3aBUCHUMOCTH OT  COCTOSIHHS
YCTOMUYMBOCTU MPU3EMHOTO CJI0sI aTMOC(EpPBI, MPU HAMJIEHHBIX MacuTabax MoHuHa-
OO6yxoBa L W JAMHAMUYECKON CKOPOCTH Vs, yKa3aHHbIX Ha puc. 2, 3. Ha puc. 6
OpUBEACHBI pPE3yJIbTaThl PACUETOB HW30JMHUN MPOCTPAHCTBEHHOI'O pacIpeiesieHUs
paaIMoaKTUBHON MPUMECH B MPU3EMHOM ciioe aTMochepsl (Ha BbicoTe Zz = 1,5 M) st
HEYCTONYUBOIO (@) U YCTOWYUBOTrO (6) COCTOSSHUI aTMOC(hEphl, COOTBETCTBYIOIIUX
rpadukam a u 6 puc.4. DTU pacueTbl HAIJISIAHO MOKAa3bIBAIOT, KAKyI0 BaXKHYIO POJIb
MOXKET HWIpaTh COCTOSHUE YCTOMYMBOCTHM aTMoc(epbl NpU OLEHKE IJIOLAaAN
PaZMOaKTUBHOTO 3arps3HEHMUS, MTOICTUIIAIONIEH MOBEPXHOCTHU U yliepOa HaCeIeHHBIM
MYHKTaM, CEeJIbCKOX03UCTBEHHBIM YTObs U SKOJOTHH OKPY>KAIOILIEH cpefie B LIETIOM.

W3 ananm3a xapakTepa OCEBOIO M MOINEPEYHOIO pacHpelesieHUld O0O0bEeMHOMN
aKTUBHOCTH, NPUBEIACHHBIX Ha puc. 4, 5, ciexyer, yTo YpOBHHU OJHOIO 3HAYEHUS
MOBEPXHOCTHOTO 3arpsA3HEHMsI, HAUMHAsl C CaMOT0 HU3KOTO, IPUBEJCHHBIE HA pHC. 6a
1 60, B 3aBUCUMOCTH OT COCTOSIHUSI YCTOMYMBOCTU arMoc(epsl OyAyT HaUMHAThCA Ha
Pa3IMYHBIX PACCTOSHMSIX OT Hadajlla KOOPAWHAT U CYIIECTBEHHO OTIUYAIOTCS IO
mupune. Mcnonb3zoBanue 3Toro 3¢@exra no3BoisieT HAMTH ONTUMAaIbHbIE 3HAUCHUS
HeoOxomuMoro N, m pocrarounoro N, umcia gatdukoB ACKPO nns mrob6oro
COCTOSIHUSI YCTOMYMBOCTU aTMOC(Ephl, KOTOPbIM XapaKTepu3yeTcs TOT WM HHOU
pernoH, B kotopoM pasmeniaercs ADC. Meron oueHku 3HadeHUd Ny, u N,
WJUTIOCTPUPYETCS pUC. 7, HA KOTOPOM Ha PacCTOSIHUM O OT OCH (hakesia BHIOPOCOB IO
rpaduKy OmpenesstoT 3HAaYE€HUE MOIIHOCTH J03bI, COOTBETCTBYIOIIEE MPEACIbHOM
YyBCTBUTEJIBHOCTU  JE€TEKTOpa, MpPH Pa3JIMYHOM COCTOSIHUM  YCTOMYHMBOCTH
atMocepsl. OnpenenuB 0, HAXOAAT JUIMHY AYTH [/, paBHYIO, COTJIACHO PHUCYHKY,
I = Ryarctg(5/R, ), mOCIIE Y4ero HaXOAAT 3HaueHue Ny = 2R /2] 1, OKOHYATEIBHO:
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[N,]=7/arctg(5/R,), Nx= Ny + 1. 3)
[Ipu manbIX 3HaUYeHUAX OTHOIIEHHS O/Ry << 1, KOTOpBIE XapaKTEpHbI AJis
YCTOMYMBOTO COCTOSIHUS aTMoc(epbl (cM. puc. 6 6), BMECTO 3HaueHUs [Ny,
onpenensemoro dopmyinon (3), HaxoasaT [Ny] = mRy/S. Ilonaras, yTo npu 3agaHHOMN
MUHUMAJIbHOM 4YyBCTBHUTEJILHOCTU Y-JETEKTOPOB OHM €II€ OyayT perucTpupoBaTh
MOBBIIIIEHHBIA pagualuoHHbi (poH Ha pacctosHuu O paBHoM 400 M u 200 M
COOTBETCTBEHHO JJI1 HEYCTOMYMBOTO M YCTOMYMBOIO COCTOSHUM aTMocdepsl (cMm.
puc. 6 a, 6), HEOOXOIUMOE KOJUYECTBO JNATUYUKOB [Ny], BeruuciasieMoe no ¢opmyiie
(3), cocTaBUT COOTBETCTBEHHO 12 M 23 1151 KaXKJI0T0 U3 COCTOSIHUM, a TOCTaTOYHOE —
Ha eAuHUIly OoJbine. BoiOupas Hauxyamuid cioydai, mogy4aroT OKOHYATENbHO N,=
24. JlaTuuku clieqyeT paclpeiessiTh PABHOMEPHO 10 a3UMYTY BOKPYT paJHALIMOHHO-
OIMaCHOTO MCTOYHHMKA BHIOPOCOB U Ha Pa3iMYHbIX paccTosHuUsAX ot Hero [1,5,9,14,15].
A3uMyTanbHass pPaBHOMEPHOCTb pacHpeleieHus O0O0yCIOBIeHa KOHCEPBATUBHBIM
YCIIOBUEM — BBIOPOC M PaCIpOCTpaHEHUE PaJMOAKTUBHON MpPUMECH BO3MOXKHBI MPH
m000M HalpaBJI€HUU BeTpa Il HaumOoJiee XYALIMX YCIOBHUM, XapaKTEPHBIX IS
YCTOMYUBOTO COCTOSIHUSI atMocdephl, T.e. CO3JalolMX Haubosee y3kui Qaken
BBIOPOCOB (cM. puc. 5 6 u 6 6). TpeboBaHue pa3MelICHHUs TaTYMKOB Ha Pa3TUUYHBIX
paccTosiHUSAX  OT  HMCTOYHHKA  BBIOPOCOB  —  BO3MOJKHOCTBIO  OILICHKH
cpenHedPPEeKTUBHOW  HHEPrUM  Y-UBIYyUYECHHS]  PAJUOAKTUBHOM  TIPUMECH,
pacpoCTpaHSAIOUIECHCS IO BETPY, MO MokazaHusM y-natankoB ACKPO nipu nonHom
OTCYTCTBUU HH(OpMALMU O PATUOHYKIHUIHOM COCTAaBE PATUOAKTUBHOM MPHUMECH,
BBIOpOIIIEHHOW B aTMocdepy Ipu paauaiiioHHoW aBapuu. IlogoOHasi paccTaHOBKa
JIETEKTOPOB MO CYTH Jieja MPEeACTaBIsieT co00i cBOCOOpa3HbI MPOCTPAHCTBEHHBIM
CIIEKTPOMETP, B KOTOPOM KaKIbI JETEKTOpP, YCTAHOBJIICHHBIA Ha OIPEACIEHHOM
paccTOsIHUM OT HCTOYHHMKA BBHIOPOCOB, M3MEPSET MOIIHOCTH 03bl, CO3aBAEMYIO
0ojiee y3KHM CHIEKTPOM Y-H3Iy4deHHs (3a CU€T «BBbICHAHUS» HU3KOIHEPTreTUUECKOU
YacTH CIEKTPa), B OTIMYUHU OT MOJTHOTO CTIIEKTPa Y-U3Ty4eHUSI UCTOUYHHUKA BHIOPOCOB.
Benmnunna o00beMHON akTUBHOCTH, omnpeneneHHas (opmynamu (1), (2),
MO3BOJIAET HAalTU pacu€THbIE OLEHKU MOIIHOCTH J103bl OT OObEMHOI'0 MCTOYHUKA U
MOBEPXHOCTHOE 3arpsi3HEHUE MOJCTHIIAoUIeil moBepxHocTH. TakuMm oOpa3om, eciu
q(x,y,z) — ecThb BeIWYMHAa OOBEMHON AKTUBHOCTH, CO3/1aBaeMOM pauOaKTHBHOMN
MIPUMECHIO, paclpoCTpaHsaoNieiicss B atMocpepe U Niug — HEKOTOpasi COBOKYITHOCTD
paaMoOHYKIMI0B B BbiOpoce o =1, 2,....N. Toraa, ecnu Eq, Mo - d3HEPTrUs GOTOHHOTO
U3ITyYeHUs] KaKoro-au0o paguoHyKiIuaa U €€ 3(PQPEKTUBHBIN KBAHTOBBIA BBIXOJ
COOTBETCTBEHHO, Ao, Jo — TIOCTOSIHHAs pacnajga MW TEepHoJ MoJypacrnaaa
PaAMOHYKIIMJIOB COOTBETCTBEHHO, a (Jo o — UX HayalbHasi aKTUBHOCTb, TO BEJIMYMHA
MOIIIHOCTH 03Bl BHEIIHEro OOJy4eHHs OT KaXIOro U3 paJuOHYKIUJIOB,
pacnpocTpaHsomuUXcs B pakene BHIOPOCOB WM PAIUOAKTUBHOM OOJIake, B OOIIEM
cllyyae MOXeT ObITh orieHeHa 110 dopmyiie [16]

+00

D.(x,y,,z,)=1458-10°,(E, )Eanjdx_[ dqu(x,y,z)[B(Ea,R)/Rz]exp(— u(E,)R)dz m38/4, (4)

—o0

rae R= \/ (x-x )Y +(-y J.)Z +(z—2z,); Xi, Vj, Z& — KOOPAMHATBI TOUYKU HAOIIONEHUS; X, ),

Z — TeKyIye KOOpAMHATH; Ua(Eo), W(Eo) — TMHEHHBI KO3(QQHUIMEHT IIOTJIOMICHHS M
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¥ JNUHEHHBIA Kod()(UIUEHT ocnabneHus (OTOHHOTO H3IydeHUs M| B BO3myxe

cootBeTcTBeHHO; B(Eo,R) = 1 + a(Es) WEq)Rexp(b(Eo)W(Es)R) — dakrop
HakorieHus: B Bo3ayxe, a(E.), b(E.) — u3BecTHbIe (YHKIIMU SHEPrUu (POTOHHOTO
m3nydenns [17]. OdeBuaHO, 9TO OOIIAasi MOIIHOCTH J03bI MOXXET OBITH MOJy4YeHA
CYMMHUpPOBAHHEM 10 BCEM pPaJAUOHYKIUAAM: Dtlﬁi p - Ilpu osrTOM Bpewms,

HEOOXOAMMOE JIsi pacyera MOIIHOCTUM JI03bl OT OJHOTO paJAMOHYKJIHWJA Ha
crangaptHoM PC, moxet coctaButh 30-60 cek, a mins N paavoHykinaoB B N pas
OoJIbIIIE. IlonaTHo, dYTO TaKoM KJACCUYECKHMH IIOAXOJ HE MOXKET OBITh
YIOBJIETBOPUTEIICH, MPU UCIOIb30BAaHUU aBTOMATHU3UPOBAHHONW CHCTEMBI B PEXKHME
peaIbHOTO BPEMEHU. BBIXOA M3 MOJOXKEHHS HAXOIAT C TOMOIIBIO CIEAYIOLIUX
coobpaxenuit [1,5]. Mcnomp3yloT TOT (akT, 4TO 3aBUCHUMOCTh KO3(PQHIMEHTa
MOTJIOUICHUS OT SHEPrUH (POTOHHOTO M3JIydeHHUs B quana3zoHe suepruit poronos 0,08
< E;, < 3 MbB cnabo BoipaxkeHa [17], a cpenHss >HEprus HOHU3ALMU CPEIbI
IOCTOsIHHA U cocTaBiisieT ~ 33,85 »3B. DT0 naeT HaMm MOJIHOE IIPAaBO BOCIIOJIb30BATHCS
MOHATHEM CcpeAHed(PPEeKTUBHON dsHeprueil (QPOTOHHOTO M3IYYCHHUS U JAPYTUX
XapaKTePUCTHK PATMOHYKIUAOB, pacHpocTpaHstomuxcs B aTmochepe ¢dakenom
BBIOpOCOB [1, 5].

)= En00)/30.0); 0,(0)= @y, exp(= 2,6); 2,() = 0693/T,(03 7, (1) = ZTO ZOa (5)

rae Ey(t); M(t); Tu(f) — cpennesdPpekTuBHBIE 3HAYEHUSI COOTBETCTBEHHO SHEPIHH,
MOCTOSIHHOW ~ pacmaiga W Tepuoja moiypacnaga  (OTOHHOTO — M3ITyYCHUS
PaAMOAKTUBHON NIpUMECH 00BEMHOTO MCTOYHHKA, TPEICTABIISIONIETO CO00M 001aK0
wm (axen BeIopocos; i = 1,2,3,...N; Q,,, 4,,7,- HauaJlbHasi aKTUBHOCTh, IIOCTOSIHHAS

pacnaja u nepuoJi nojiaypacrnaja i-ro paauoHyKIua; ¢ — Tekyiiee Bpems. [Ipu Takom
MOJXO0Je, OYEBUIHO, CJEAYyeT YYUTHIBATb, YTO CpEAHss JHEeprust (OTOHHOTO
U3ITyYeHUs, PaBHO KaK U JAPYTUE€ XapaKTepUCTUKU (TIOCTOSHHAs pacraja, Mepuoi
noJyiypacrnaga) OyAyT 3aBUCETh KaK OT BpPEMEHH, TaK U OT THUIIA NPUMECH, T.C.
MpeCcTaBIsieT U co0oi paauoakTUBHAsE npumech cmech MPIT u aspozonedt miu
TOJIbKO a3posoieil. [locneanee, oueBUaAHO, OYIET UTpaTh CYIIECTBEHHYIO POJIb IS
OLICHOK MOIIHOCTH J103bl BHEUIHET0 OOJy4YeHHsS OT MOJCTUIAIOIIEN MOBEPXHOCTH,
3arpsiI3HEHHON CIIEJIOM PaTUOAaKTHBHBIX BBIOPOCOB, a TaKXe IS OILICHOK JI03bI
BHYTPEHHETO OOJIydeHUS TpHU WHTAIAIMU. HecoMHEeHHO, MOJO0HBI METOJI OLEHKH
paIMalMOHHBIX XapaKTEPUCTUK PATUOAKTHBHOTO 3arpsS3HEHUS OKPYKAIOIIEH Cpellbl
HE CcOBceM YyI00eH, TIOCKOJBbKY HE CBSI3bIBACTCS KOHKPETHO C KAKHUM-JIHOO
PaIMOHYKIIUJIOM U €r0 XapaKTepPUCTUKaMH, HO 3TO €CTh HE YTO MHOE, KaK pacruiaTa
32 BO3MOXKHOCTh MPOBOAHWTH TMPOTHOCTHYECKHE OLEHKH  PaTuOAKTHBHOTO
3arpsiI3HEHUST OKPYXKAIOMIeH cpeAbl B PEXHME pealbHOro BpeMeHu. Ecmu TH
OCOOCHHOCTH YYTEHBI, TO BEJIMYMHA MOIIHOCTH J03bl BHEUIHET0 OOJIy4eHHUs OT
obnaka win (hakena BEIOPOCOB PaJIMOAKTUBHOM MIPUMeECH, cojiepkaiieit N HyKIUIOB,
MOKET OBITh TIpe/cTaB-ieHa B BUae (HopMmyssl (4), B KOTOPOW B KAYECTBE DHEPTHUU
(OTOHHOTO M3ITYYEHUS i-T0 HYKJIAJa UCTIONb3yeTcst E, u3 Gopmyisl (5).

Dl(x,,7,,2,) =1,458-10° 1, (E, )E.p, jdxjdyjqu, )B(E,,R)/ R lexp(- (E, )R )dz M3B/4. (6)

—00
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[ToBepxHOCTHOE 3arpsi3HEHUE MOACTUIIAIONIEH TOBEPXHOCTH, COTJIacHO paboTam
[1, 5], mpu IUTETEHOCTH BBIOpOCA ¢; BRIYUCISIETCS 10 (hopmyJie

iy ! ty

2e.3)= By alt ..z esp| — [ 4"+, v )exp ~ [ 2, |, (7)

0 ! !
M N
rae P(x, y) — CKOPOCTb CyXOro ocaxieHus; a(t)=> 0, /> 0, — OTHOCHTENLHBINA BeC
i1 i=l
PaIMOHYKIWIOB  PAJAMOAKTHBHON  NPUMECH,  ONpelelsfolieil  3arpsi3sHEeHHe
TIOJICTHJIAIOIICH TIOBEPXHOCTH; Yo(X,)) - HAYallbHAs IOBEPXHOCTHASI AKTUBHOCTH A (¢)

- o¢dexTUBHAS TIOCTOSIHHAsA pachaga d5TOW YacTh npumecH A, =0,693/7.(¢);

N

M M
T.(0=>70,/>0,, T,(t) - nepuon momypacnana paaHOaKTHBHOH HpPUMECH,
=1 =1

OCEBIIIEH HAa MOJCTWIAIONIYI0 MOBEPXHOCTh. (M — KOIMYECTBO PAAUOHYKIUIOB,
OMPEIESAIOIUX adPO30JIbHYI0 COCTABIISIONIYIO paIMOaKTUBHON npuMecH, N - ob1iee
KOJIMYECTBO PAJUOHYKIHUAOB PAIUOAKTUBHOM IpuMecH, Bkiawoyvarouee u UPI', M <
N).

OreHka BeIMYHHBI 0OBEMHOW AKTUBHOCTH, U3MEPSIEMOW MPU HMCIOIH30BAHUH
BJIK, cocTouT B M3MepeHUH BEIMYMHBI MOIIHOCTH J03bl (D)OTOHHOTO M3JIy4YECHUS B
Touke HaOmogeHust (pacnosiokenun bJIK) vy-matuukoM u  XapakTepucTtuk -
U3ITyYEHUs PAAUOHYKIUIOB (SHEPTUU Y-U3nydeHus E;, aMruTy bl A,(E;) U MHAPUHBI
nyMKa TIOTJIONIEHUs Ha monyBbicoTe A(E))). M3mepeHue oO0OBEMHOW aKTUBHOCTH
BO3IYIIHOTO OacceilHa OCYLIECTBISAETCA MO MpPEACTaBIsieMoil Huxe Qopmyre,
KOPPEKTHOCTh HCIIOJIb30BaHUSA KOTOPOW TpeOyeT paBHOMEPHOTO pacipeleieHHs
palMoaKTUBHOM IpuMecH B 1mape paguycoM R = 1/u (Ey,= 1 MsB), [1, 5]

D;e(xo’yo’zo)'pi 5 (8)
14581073 48 ol o o | L OPERRD g g e 2R 0l 1)
= e -] (:-1)
rae Dj(x,,v,.2,) — 3HAYEHHE MOIIHOCTH JI03bI, PETHCTPUPYEMOIL Y-IETEKTOPOM; X, V), Z

qR(XO’yO’ZU’Ei)z

— KOOpAHMHATHI TOUKH HabmoaeHus; E; — sneprus ¢otoHoB; P(E;) — sHepreTuyeckas
JyBCTBUTEIBHOCTh Y-AeTeKTOpa; W(E), Y(E) — KOd(pPUIMEHTH JTHUHEHHOTO
ociabjieHust ¥ Tepefadyr dHEprur (POTOHHOTO HU3IIYYEHHUS COOTBETCTBEHHO; W(E)) —
KBAaHTOBBIH BBIXOJl (DOTOHOB C 3HEprueu E;; p; — mapuvanbHbIA (BECOBOM) BKJIAL
aKTUBHOCTU I — IO PaJUMOHYKJIHMJIAa B OOILIyl0 OOBEMHYIO AaKTUBHOCTb; a;, b; —
0e3pa3MepHbie mapaMeTpsl popmyiibl beprepa, 3aBUcsIIMEe OT YIHEPTUU Y-U3TyUCHUS
Y ONHKCHIBarolel hakTop HAKOILJICHUsI B TOMOT€HHON OeCKOHEYHOM cpeje (Bo3ayxe);
R — paagnyc cdepsl paBHbIil mpoOery y-kBaHTa ¢ sHepruei £, = 1,0 MaB B Bozayxe.
Meron  omnpeneneHdss — MOBEPXHOCTHOM — aKTMBHOCTM — PAaJMOAKTUBHOTO
3arpsi3HEHUS] TOJICTHIIAIONIEH MOBEPXHOCTU B CJENE PaJWOaKTUBHOTO oO0iaka, HE
UMEEeT MPUHLMIIHAIBHBIX OTJIWYMA OT METOAa OLIEHKHM OOBEMHOW aKTUBHOCTU H
takke ocymectsisiercss BJIK, HO TpeOyeT 1ONOTHU-TETbHBIX TEXHUYECKUX CPEJCTB,
oOecreunBarOIUX HW3MEPEHUs] BBICOTHI CKAaHUPOBAaHUS, B BHJAE JIA3€PHOTO
JaJIbHOMEpA, OMpEeNEiIeHHs] €€ ONTUMAIbHON BEIWYMHBI M OLIEHKH 3()(HEKTUBHOTO
paanyca CKaHUpPOBaHHUSA. OTH BOIPOCH ObUmM pemieHbl B pabortax [5,11,12], B
KOTOPBIX OBLJIO MOJIYYEHO, YTO ONTHUMAJIbHASI BBICOTA CKaHUpPOBaHUs cocTapisieT 60
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M, a 3 PeKTUBHAS TJIOLIAb CKAHUPOBAHMS OTIPEEISAETCS MIIOMIAbI0 KPyTa, paanyc
KOTOPOI'O ONPEAENAeTCs] COOTHOIIEHUEM R,y = mhp, T11e hp — BbICOTA CKAHUPOBAHUS
(Beicota nosnera BJIK); m — 4nciioBoil mapaMeTrp, yCTaHABIMBAIOIIUN CBSA3b MEXKIY
3¢ (PEKTUBHBIM pauyCcOM M BBICOTON CKaHUpPOBaHUS /p. BemudmHa mOBEPXHOCTHOM
AKTUBHOCTH I-I'0O PAJAMOHYKIUAA X(p;) MOACTUIAIOLIEN MOBEPXHOCTH, 3arps3HEHHOU
PaZMOaKTUBHBIMH a3pPO30JI5IMU, MOXKET OBbITh BbIUMCIICHA 1O QopMmyse (CM. HIXKE), B
KOTOpOM m = 3.

Dy, (x0s v0: ), , 9

21-1,458-10° Zy VEME, BE W(E, )p { (W(E )~ E, (W(E)h, \/ﬁ+—exp[u 1—1%]}

i=1

X(pi)=

rae D, (x,,,.h,) — MOIIHOCTB J03BI, CO3/IaBaeMasi PaANOAKTHBHBIMU a3PO30JIIMH HA

MOJACTWIAIONIEN IIOBEPXHOCTH U wu3Mmepsiemas y-pertektopom bBIK; xo, yo —
KOOpAUHATHI TOYkW HaOmoaeHus; E(W(E)hp) — cnenmanbHas Qyskus; y(E) —
nmonpaBoyHas (DyHKIHS, onpezenseMas SKCIIepUMEHTAIBHO [5]; p; — mapluaabHBIHI
BKJIaJI aKTUBHOCTU i — ro paguonykiauna. M3 dopmyn (7), (8) ciaemyer, 4rto s
OLICHKU KaK 00bEMHOM, TaK U TOBEPXHOCTHOW aKTUBHOCTH HEOOXOAMMBI U3MEPECHHUS
MOIIHOCTH J103bl Y-U3JIy4EHUS, a TAKKE €ro CHEKTPaIbHOro cocrasa. s ycrnoBui
paAMAIlMOHHBIX aBapuil HEOOXOJWMBI Y-IIE€TEKTOPhl IIMPOKOr0 JAMarna3oHa oOT
0,01Mk3B/gac 1o 10? 3B/uac. s oneHku CIIEKTPaAJIbHOTO COCTaBa IIeJIECO00Pa3HO
UCIIOJIb30BATh CIIEKTPOMETPUYECKUE TAaTUYUKH BBICOKOTO pa3pelieHus, padoTaromme
B IIMPOKOM TeMmiepartypHom pauanazoHe -30 — 180 °C, k KOTOpPBIM OTHOCSTCA
KCeHOHOBBIN Y-ciekTpomeTp (KI'1) Beicokoro nasnenus [18].

[IpuMeHeHre YUCIIEHHBIX WM AaHATUTUYECKUX METOJIOB, MO3BOJSIONINX PEIINTh
3a/layy TIEpPeHOca paJuOaKTUBHOW mpuMecu B atMmocdepe, JaeT BO3MOXKHOCTH
MOJYYUTh YUCIICHHBIC OLIEHKU JO30BOM HArpy3Ku Ha IMEpPCOHAI M HACeJCHHWE BUJA
(4), (6), a Takke paccuuTaThb XapakTep MOBEPXHOCTHOIO PaIUOAKTHBHOTO
3arpsA3HEHUs] MOACTUIAIOIIECH MOBEPXHOCTH ISl T€X WM HHBIX yciaoBuid. OmHaKo,
TOYHOCTB TaKOTO POJia OLIEHOK, KaK YKa3bIBaJIOCh BHIIIE, MOXKET OBITh HE BHICOKA, HO
UX MPEUMYIIECTBO COCTOUT B TOM, YTO 3TH OLIEHKH MOKHO TOJIYYUTh B JIFOOOH TOUKE
n3 objactu ompenaeseHus (YHKIMU pPACOpPENCNICHUs] PaJMOaKTUBHOM MPUMECH B
atMocepe. IloaTomMy, UTOOBI HCKJIIOYUTH OTOT JIOCAJHBIA  HEJAOCTATOK,
11eJ1IecO000pa3HO HMCIOJIB30BaTh PE3yJIbTaThl M3MEPEHUM JIMOO TOAOOHBIX BEIUYUH,
npeaocTaBisieMbix 00 y-natuukamu cucteMbl ACKPO, mu6o BJK, mubo wux
YCPEAHEHHBIE XapaKTEPUCTUKU. J[JI 3TOro cieayeT MpOBECTH U3MEPEHUE TOW WIIU
WHOUW BEIWYUHBI, HAIIPUMEP, MOIIHOCTU JI03bI BHEIIHETO OOJy4YeHHUS OT 0OBEMHOTO
MCTOYHMKA WJIM OT MOJCTUIIAIOIICH MOBEPXHOCTH B BHIOPAHHOM TOYKE C 3aJaHHBIMH
KOOPJIMHATAMHU W TIOJYYUTh YUCJICHHYIO OLIEHKY ATOM K€ BEJIMYMHBI B BHIOPAHHOM
TOYKE, 3aT€M CPaBHUTH JAHHBIC, HAWTH MOMPABOYHBIA KOI(DPUIIMEHT, yMHOMKas
KOTOPBIN HA pacyeTHbBIC JJAHHBIC, MOTYyUYUTh, HAKOHEII, PE3YyJIbTaThl B JIIOOOW TOUKE U3
obnacTu onpeseneHus GYHKIMH C OTPEIIHOCTHIO HE BBIIIIE MOTPEITHOCTH TPHUOOPOB
n3MepeHus. Takol moaXo ] K pelIeHrIo MoJ00HBIX 3a/1a4 U onpeaesieT puznueckuit
CMBICII THOPHUIHOTO MOHMTOpPMHIA OKpYyXarolmed cpenpl, a Takke Jaér
yOeauTeabHbI  OTBET Ha IerecooOpa3HocTh pacctaHOBKHM mocTtoB  ACKPO,
YKa3aHHBIM BBIIIIE METOJIOM, U OIIEHKY ONTUMAIbHOTO UX YHCIA.

[IpuBeneHHBII METOJ OIICHKHM MOIIHOCTEW /103 BHEIIHEro OOJIydeHHs OT
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00BEMHOI0 MCTOYHMKA WJIM TOJCTUIAIONICH IMOBEPXHOCTU CHPABEMJIUB, €CIH
W3MEPCHHs] WJIM YHUCJICHHBIC OIICHKH YKa3aHHBIX BEJIMYUH TPOBOJSAT BOJIM3H
HMCTOYHUKA WU HA 3HAYUTEILHOM PACCTOSIHUM OT HEro, e pPaguoaKkTUBHAS PUMECH
pacrpezieieHa B IIPOCTPAHCTBE JAJEKO HE paBHOMEpHO. Ecim ke paccTosHuE OT
HMCTOYHUKA TAKOBO, YTO BBIMOJHSAETCS YCIOBUE JYyUYE€BOTO PaBHOBECHUS, TO OIICHKA
J030BBIX HArpy30k (HDOTOHHOTO H3JIYYCHHS MOXKET OBITh TOJy4YeHA 3HAYUTEIHHO
MpOIIE, HCIONb3Yys KOHIEMIHUIO JIy4EBOIO PABHOBECHUS, B paMKax KOTOpPOH
yKa3aHHbIC OILICHKU Ui Pa3IUYHBIX PAJUOHYKIHIOB MOTYT OBITh HaWJEHBI 10
M3BECTHBIM (Gopmyliam, TpUBEIEHHBIM B padore [19]. B sroM ciyyae 3HayeHue
SKBUBAJICHTHOMW [103blI, J03bl MPU HHTAISAIUUA W J03bI, MMOJYy4aeMOUl MepopaibHbIM
MyTEM BBITJISASAT, COOTBETCTBEHHO, CIEYIOIIUM 00pa3oM
H, =AB,t; H, =A4Bt, H, =4Bt, 3B (10)

rne H,s — OSKBUBaJeHTHas n03a; Ay — OObEMHas AKTUBHOCTh PaJIMOAKTUBHOM
IIPUMECH, [BK/M3]; Boy — 1030BbIH K03()PULIMEHT, paBHBIA MOIIHOCTH SKBUBAJIEHTHOM
J03bl, CO3JAaBAEMON B TKAHM YEJIIOBEKA HA OTKPBITOM NOBEPXHOCTH IOYBBI IpHU
eIMHUYHOM KOHIIEHTPALMK PaJuOHyKINIA B aTMOc(epHOM Bosayxe, [3B-M>/(c-BK)]; ¢
— BpeMsi 00JIydeHusl, C; Hyyr — 1032 TpU MHTAIALMM; B, — 1030BbIA KO3(PULIUEHT,
YUCJIEHHO PaBHBIM MOIIHOCTH SKBUBAJICHTHOW J03bl JJISl OINMPENEIEHHOIO OpraHa
YEeJIO0BEKA, CO3JAaBAEMOM IMPU E€IWHUYHOW KOHLEHTPAMM pPAAUOHYKIHAA BO
BJIIXa€MOM BO3yX€ (0OBIYHO IIPUMEHSETCS JJIsl YCIOBHOIO 4elloBeka); Hyep — 11034,
nojiyyaemas NepopaibHbIM NyTeM; B, — 1030BbIM KOA(QOUIIMEHT, YUCIEHHO PABHBIN
MOIIIHOCTA  SKBUBAJIEHTHOM J03bl JUISl  ONPENEJIEHHOIO OpraHa 4YeJIOBeKa,
CO3/1aBa€MOM IIPU €AMHUYHON KOHIIEHTPALIMY PAIUOHYKIIU/IA, TIPU 3arjlaTbIBAHUU.

[Tonydyennass wuHpopManuss 00 YPOBHIX PaJUOAKTHUBHOTO 3arps3HEHUS
OKpPYXaIoILEel Cpeibl U J030BBIX HArpy30K Ha NEPCOHAJ M HACEJIICHHE B YCJIOBMSX
paguarmonHoi aBapun Ha OMAD nomkHa OBITH IPOAHATU3UPOBAHA B COOTBETCTBUU
C KpUTEpHUSIMU, KOTOPbIE OIpe/esieHbl HopMaTuBHbIMU JTokyMeHTamu: HPB-99/2009
[20], CIT AC-2003 [21], OCIIOPB-99/2010 [22] u np. Beimonnenue TpeboBaHUM
3TUX JOKYMEHTOB B COOTBETCTBHUM C DenepanbHbiM 3aKOHOM Ne3-D3  [23]
onpeneinseT «Ilman Meponpusituin» [7], cormacio kotopomy Ha OMAD B ycnoBusix
paaMalMOHHOW aBapuM IO COTJIACOBAaHHOMY € pykoBoAacTBoM OHMAD cuenaputo
OCYUIECTBJISIIOTCS.  ONpEJEICHHbIE JEUCTBUS, HAIMpaBiICHHbIE HAa MHUHHUMM3ALUIO
MOCJICICTBUM  aBapuu, TMOPSIOK, TOCIEOBATEIBHOCT M 00s3aT€ILHOCTh UX
BBIIIOJTHEHUSA, YTO, B KOHEUHOM HTOrE, W MO3BOJIUT MUHUMH3UPOBATH MOCIEIACTBUS
paivanMoOHHON aBapuM. Pe3ysbTaT yKa3aHHBIX MOCJEIOBATEIIBHBIX JICHCTBUM B
pamkax «llmana Meponpustuity» [7] u «IOJIOXKXEHUA O [TIOPAIKE
OFBSBJIEHUSI ABAPUMHOM OBCTAHOBKMW...» [24] Gymer wurpathb
CYIIECTBEHHYIO POJIb KaK IIPU MUHUMHU3ALUUU MOCIEACTBUNA paUallMOHHON aBapuu,
TaK U IpU OLIEHKE yliepOa OKpy Karollel cpejie U HaCeICHHUIO.
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Abstract: The paper provides a scenario defining a sequence of actions related to the
automated radiation monitoring systems operation (ARMS) with an example of a hypothetical
accident at a nuclear facility.

The paper provides main techniques and means including unmanned radio-controlled
dosimetry complexes which allow to define main dosimetry, spectrometry and meteorological
parameters characterizing radioactive contamination of the environment.

The paper provides a mathematical formulation of a task set for assessment of radioactive
contamination of the environment and its solution within the scope of the model of the atmosphere
boundary layer. The latter allows to get assessment of not only dose burdens on the personnel and
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environment under conditions of a radiation accident, but it also allows to find a solution for
assessment of required and sufficient number of ARMS sensors around a nuclear facility and to
solve a task of an optimal way for evacuation of the population from a contaminated area.

Key words: radiation accident at a nuclear facility, registration of ionizing radiation, plume
of radioactive release, assessment of radioactive contamination of the air basin and underlying
surface, assessment of dose burden on the personnel and public in the area, selection of an optimal
way out of a contaminated area.

Cmamws noocomogiiena npu YuHaAHCco80U NOOOEPI;ICKe U 8 PAMKAX

00pazo08amenvbHOU NPOSPAMMbL NOBbIUEHUSL KOHKYPEHMHOCHOCOOHOCMU
HUAY MUDH.
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COMPARATIVE ANALYSIS OF ESTIMATION OF MATERIAL COSTS
FOR THE AUTOMATED RADIATION MONITORING SYSTEM (ARMS)
AND ELIMINATION OF CONSEQUENCES OF A RADIATION ACCIDENT
AT A NUCLEAR FACILITY. PART 2

CPABHUTEJIbHBIA AHAJIN3 OLHEHKN MATEPUAJIBHBIX 3ATPAT HA ACKPO U
JUKBUJALOUIO ITOCJEACTBUU PAIMAIIMOHHOU ABAPUHN HA OUAD. YACTD 2

Elokhin A.P./ Enoxun A.IL.

Starodubtsev I.A. / Craponyoues U.A

HUAY MUDU, Mockea

NRNU Moscow Engineering and Physics Institute, Moscow

Annomauun: Ha npumepe nexomopoii cunomemuyeckoll agapuu Ha 00vbeKme UcnoIb306aHUs
amomuot snepeuu (OMAD) npedcmasnen cyenaputl, onpedensiowuti nocied08ameibHOCmy pabom,
CBA3AHHBIX C JUKeUOayueu nocieoCmeutl. paouayuoHHoU asapuu, 00YCIO06IEHHOU BbIX00OM
2a30a3p0301bHOU PAOUOAKMUBHOU NPUMECU 8 AMMOCepy.

Paccmampusaemces oyenxa ywepba Hacenenuro, oKa3asuiemycs 6 30He pPAaOUOAKMUBHO2O
3aepA3HenUs, U OKpyxcarowel cpeoe, 8KIOYauell HaceleHHble NYHKMbl, CelbCKOX03AUCMBEHHbIE
Y200bsl, NAPKU, 3aN0BCOHUKU U eCMEeCMBeHHble NPUPOOHbLE 3AKASHUKU, 3AmMpamvl HA 803MeujeHuUe
YOLIMKO8 U KOMNEHCAyuio yuepoa npu 6bINOIHEHUU pabom. - N0 0e3aKMU8AyUlY, - CHOCy 30aHull u
COOPYIICEHULL; - OYUCEKE MEPPUMOPULL.

Ilpusooumca  mamemamuueckas QOpMyIUposKka 3a0auu  I6aKYAyuu  HACeNeHUs U3
3a2PA3HEHHO020 PAliOHA U MemOoO e€ peuleHus, a MaKdxHce Memoo OYeHKU MAMePUaIbHbIX 3ampamn,
CBA3AHHBIX C KOMNAHUEU I8aKYAYUU HACENEHUS U3 3A2PAZHEHHO20 PALIOHA.

Ilpusoosamcs cpasnumenvhvie oyenku mamepuanvhuvlx 3ampam Ha cucmemy ACKPO u
pabom, C853aHHBIX C AuKgudayuell nociedcmsuti paouayuonHot asapuu na OMAD.

Knrwouesvie cnosa: paouayuonnas aseapusi Ha 00beKme UCHONb30BAHUSL AMOMHOU dHEPSUlU,
peaucmpayus  UOHUZUPYIOWe20 — U3NyueHus, akel  paouoaKkmueHo2o  8blOpoca,  OYeHKd
PAOUOAKMUBHO2O 3ACPAZHEHUs NOOCMUIAOWel NOBEPXHOCMU, OYEHKA 00308blX HAZPY30K Hd
NepCcoHan u HaceleHue pecuoHa, OYyeHKa yuepoa okpyxcarowel cpeoe.

B pa6ore [1] (....HACTD 1) aBTOpHI paccMaTpuBalid CLIEHAPUH, ONIPEACIISIOTUI
MOCJIeI0BaTEILHOCT,  paboT, cBs3aHHBIX ¢ paboroir ACKPO B pamkax
TUIIOTETUYECKOM aBapuu Ha 00BEKTE MCMOJIb30BaHUs aToMHOM ’Heprun (OMAD). B
pa60Te, B OCHOBHOM, YAC/JIOCH BHHMMAHHC OCHOBHBIM MCETOAaM H CPCIACTBaM,
BKJIIOYass W OCCHUJIOTHBICE PaJUOYIMPABISIEMbIE, TO3BOJISIOMIMM  ONPEISTUTh
OCHOBHBIC HO3UMCTPUICCKUC, CIICKTPOMCTPHUYICCKHC u MCTCOPOJIOTNYCCKHC
mapaMCTpbl, XapaKTCPUIYIOIINUC PAIMOAKTUBHOC 3aIpsA3HCHHC Oprma}omeﬁ CpCAEbI.
B macrosmeit pabore (....HACTb 2) paccmarpuBaroTcsi OIEHKH —yiiepoa
OKPYXalEel Cpeae M HACEJIEHUIO, CBA3AHHOTO C JIMKBUAAUMEW IMOCIEICTBUAN
paMallMOHHOW aBapuy U IIPUBOIATCA CPABHUTEIILHBIC OLICHKH MAaTEPUAJIBHBIX 3aTPaT
Ha cuctemy ACKPO u nukBuaamutio nocineactsuii aBapuu Ha OMAD.

JlukBumanms  paJMallMOHHOM aBapuyd HAYMHAETCSI C  BO30OHOBICHHEM
YIIPABJIEHUSI UICTOYHUKOM, IIOCJIE YETO CTABUTCS 3aJa4a MUHUMU3ALMUU TTOCIEACTBUN
aBapuu. Ilpum pemreHnn mociaeaHENH 3aJayud  PYKOBOJCTBYIOTCS HHQOpMariueH,
Kacarolecs: paIMOHYKIIUIHOTO COCTaBa BbIOpOCA, €ro JUIMTEIHbHOCTH, OCOOEHHOCTH
MOJCTWIAIOIIECH MOBEPXHOCTH, MOMABIIEH B 30HY PAJMOAKTHUBHOIO 3arpsi3HEHUs], €€
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IUIOLIAAbI0, YACIEHHOCTHIO HACENICHHUS, MPOKUBAIOILIETO B 3TOM 30HE. JlJ1si mpuHATHS
peleHuii O JEHUCTBUSX, CBSI3aHHBIX C HACEJICHUEM, PYKOBOJICTBYIOTCSI THUIIOM
paguonykmuaoB (o, [, 7Yy), mepuogoM UX modypacnanga (KOPOTKOXKHUBYIITHUE,
JOJITOKUBYIIUE) M MPENOTBPAIIAEMbIMU JIO30BBIMU Harpy3kamMl Ha HAceJeHUE,
KOTOPOE OHO MOXET MOJIYYUTh, HAXOASCh HA 3arPSI3HEHHON TEPPUTOPUH.

[Ipy paaMoOaKTUBHOM 3arpsi3HEHHH KOPOTKOKHUBYIIMMHU PaJTUOHYKIIUIaAMU
cleAyeT NPUHUMATh OTPAHUYMUTENIbHBIE MEphl IO MEPEMEIICHUI0 HaceJIeHUs Ha
3arpsi3HEHHON TEPPUTOPHHU, BBDKHUAAS CHaja aKTUBHOCTH JO MPHUEMJIEMOTO YPOBHS,
OpraHu30BaTh MOJIBO3 YUCTOMU BOJIBI U MTPOYKTOB MUTAHUSI IEPBOI HEOOXOIUMOCTH.

[Ipu 3arpsi3HEHUU TEPPUTOPUM JOJTOXKHUBYIIMMHU PATUOHYKIUIAMU, XapaKTeP
3aIIUTHBIX MEPONPHUSATUM CYIIECTBEHHO HW3MEHSETCS W 3aBUCUT OT BEJIMYUHBI
npenorBpamaeMon 3QQPexTuBHON 1036l Dy, (M3B), KOTOPYIO MOXKET IOIY4MTh
YeJIOBEK, HaXOSIIMNCA Ha JaHHOW Teppuropuu. 3HadeHue Dy, OIpenemnsieTcs
kpurepusMu: Dy, < Da; Do < Dy < Dg; Dy = Ds, Tne Da, Dy — BEINYUHBI
npeaoTBpamaemMeix  dG(PEKTUBHBIX /103, 3HAYCHHE KOTOPBIX  OMPEACIISIOT
COOTBETCTBYIOIIME 3AIUTHBIE MEPOTIPUSITHUS. 3HAUEHUS BEIUUUH Dy, Dy 3aKperieHbl
HOPMAaTUBHBIMH JJOKyMeHTaMu P® u npencraBneHs! B Tadi. 6.4 paboTsi [2].

OrpaHuuuTenbHBIE MEpBI, CBSI3aHHBIE C OTPAHUYEHUEM TOTPEOJICHUS
3arpsA3HEHHBIX MPOAYKTOB MUTAHUS MMEIOT aHAJIOTUYHBIN XapakTep, HO B KaueCTBE
KputepueB ypoBHEl A u b BbIcTynmaer yneibHas aKTHBHOCTh PaJUOHYKIMAA B
MULIEBbIX MPOAYKTaxX KBK/KT, 3HAUeHHs KOTOPBIX TaKKe MpUBEIEHbI B Tabm. 6.5
paboThI [2].

[IpunsiTie pemieHUd O Mepax 3allMThl HACENIEHUS B Clydae 3alpOEKTHON
paAMaIlMOHHON aBapuU C PAJUOAKTUBHBIM 3arpsi3HEHHUEM TEPPUTOPUU MPOBOJAUTCS
aHainoruyHo. Kpurtepuu i NOpUHATHS HEOTIOXKHBIX PpEUICHUH, BKIIOYAs M
ABAKyallUI0 HACEJEeHMs, B HAYaJIbHOM IMEPHUOJI€ Pa3BUTHUS pPAUALMOHHON aBapuw,
MPEACTABICHBI B Ta0JI. 6.3 paHee ykazaHHOU padoThI [2].

Ha mno3gamx craamsx paadaliioOHHOM aBapuu, TOBJEKIIeH 3a Cco0oi
3arpsi3HCHUE OOIIMPHBIX TEPPUTOPHUI TONTOKUBYIIUMHA PATUOHYKIIUIAMHU, PEIICHUS
0 3alIUTHBIX MEPONPUATUAX MPUHUMAIOTCS C YUETOM CIIOKUBILEHUCS paaraliOHHON
00CTaHOBKH M KOHKPETHBIX COIUATILHO-OKOHOMUYECKUX YCIOBUM.

[Tpu 3Bakyanuu HaceJeHUs] KpOME CIACEHUs JIOJeH HEoOXOnuMOo emnié HalTH
HSKOHOMHUYECKYIO OIEHKY ATOW aKIUU JjIsi TOTO, YTOOBl ONTUMHU3HPOBATH 3aTPATHI.
Oty TpeOoBaHUs MO3BOJAIOT CHOPMYIUPOBATH 3a/layy 3BaKyalldd HAceJIeHUs W3
3arpsiI3HEHHOTO paiioHa, YAaCTUYHO MCHOJb3ys (PU3MKO-MATEeMATHUECKHUI ammapar
MOJIENTM IPU3EMHOTO €10 aTMOC(hEpPBI, CASAYIOIUM 00pa3oM.

IlycTh Ha pErvoH, MPEeICTAaBICHHBIM TOPOACKOW HHGPACTPYKTYPOM M CEThIO
IIOCCEUHBIX JIOPOT, JIOKUTCS CIel] pPaJuOaKTUBHOIO 00Jiaka, anmpoOKCUMHUPYEMBIH
KPUBBIMH M30/103 BHEITHEro ob0yydeHus, puc. 1 [3,4], B KauecTBe KOTOPBIX MOXKHO
HCIIOJIh30BaTh PE3yJbTaThl pacuéTa 00BEMHON aKTUBHOCTH (CM. pUC.6 U (HOPMYIIBI
(10) pabotsr [1]) ymMHOXKEHHOU Ha A030BBIM KO3 dumment [5]. Tpebyercs HaiTh
ONTUMAJIbHBINA MYTh BBIXOJIa U3 HACEJIIEHHOTO MYHKTAa «A) 3arps3HEHHOI0 PEruoHa B
«UHUCTBI» TYyHKT «B», MUHHMManbHOE YHCJIO €AUHUIl aBTOTPAHCIOPTA,
HEOOXOAMMOTO JUIsi TPAHCTIOPTUPOBKM HACEJICHHS, KOJIMYECTBO BOJUTEIIEH,
OCYIIECTBISIONIUX ABAKyalllI0 HaceJIeHHs, o0liee MmoTpedieHne roproyero u Apyrue
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XapaKTEepUCTUKU. Perienne 3Toi 3a1a4i HaXOAAT CIIeYIOIIMM o0pa3oM [4].
OLeHNBAIOT BEJIMUYUHY KOJUIEKTUBHOM JI03bI, T.€. 103y, KOTOPYIO IpyIna Jtoaeu
MOXET MOJIYYUTh HA MMYTH CIETOBAHUS TIPU 3BAKYAIIMU U3 MMYHKTa «A» B MyHKT «By.
n m
§=22.D;t;, (1)
i=1 j=1
r7ie t; — BpeMsl HaXOXJICHHs TPAHCIIOPTA Ha AJIEMEHTapHOM MYTH 7;j, JTIBUTAIOIIETOCS
CO CKOPOCTBIO

uj, 0 < wjj < Umax, T.€. 1 = Fylu, D,

— MOIIHOCTH J103bl HA JIEMEHTAPHOM IyTH
ri;. [lomaras

u; ; =u =const, BMecTo (1) mosryyaror

1 n m .
= EZZDII . rz/ D r,/ >0. (2)
JlonoiHsist ypaBHEHUE (2) OrpaHUYEHUSMMU:

gf’i,_f/ﬁSTj ="[('f/~)maxl/’7" (3)
2w <t =n (1)), 7 (4)

u TpeOys MUHUMH3AIMU YypaBHEHHS (2), MPUXOMAT K TPAHCIOPTHOW 3ajade
JIMHEHHOT0 mporpaMMupoBanus [6,7]:

m

1 & . .
SZ%ZZDM 7, ; — min, (5)

i=l j=I
[Ipy >TOM ONTHUMAILHOMY BEKTOpY pemieHus (pu3ndeckun JTODKEH

COOTBETCTBOBATh ONTHMAJLHBIA MyTh BBIXOJAA M3 3arpsS3HEHHOTO paiioHa, KOTOPBIN

00s13aTeNbHO JOJDKEH OBITh HempepbhIBHBIM. l[locienHee oO3HAaYaeT, 4TO KOHEI

OpPEIBIIyIIero OTpe3Ka IyTH CJeNOBaHUS [IOJDKEH COBMaJaTh C HadajJoM

nocienytmiero. Iloatomy ecnum  pemenune 3amaun (3)-(5) cymiecTtByer U

1 n m . ,
(ST, EEZZD[.J -r/,, TO€ r/, — DIEMEHTAPHBIE ITyTH, COOTBETCTBYIOIIME MUHUMYMY
i=l j=1
¢dbyHkmroHana (5), TO ycIOBHE HEMPEPHIBHOCTU MYTH COOTBETCTBYET BBIMOJHEHUIO
yCIIOBUS

y_rg[r(x—a,y—a)—r(x+8,y+8)]=0, (6)

[Ipu sTOM, B COOTBETCTBUM C TpEOOBAaHUSMU PATUALMOHHON OE30MaACHOCTH
paccMaTpUBaIOT TOJILKO TMEPEABIXKEHHE MO IIOCCEHHBIM JoporaM, mpeHeOperas
BTOPUYHBIM MEPEHOCOM PATMOAKTUBHOM MPUMECH, T.€. MoJjiaras, 4To MPUHUMAIOTCS
npoduilakTUYeCKue Mephl MbUICTIOJABICHUS, ChITPABIIME 3HAYMUTEIBHYIO POJb B
UepnoObute. Cnenysa dopmyne (2), 3a1aiuM Ha KaXJIOM W3 OTMEUYEHHBIX HudpamMu
OyTH BEJIWYUHY CpPEJHEH MOIIHOCTH J103bl, PAaBHOW IOJOBUHHOMY 3HA4Y€HUIO
MOIIIHOCTHU A03bl (OTH. €]1.) Hayaja U KOHIIA MyTH, U3MEPUM JUIMHY KaXKJI0T0 U Haii-
€M TPOU3BEACHUE /JIMHBI MYyTH HA BEIMYUMHY MOIIHOCTH J03bl, MNPEICTaBISs
pe3ynbTatel B BuAe Taom. 1. Kpome Toro, yumteiBas, 4to mytu 7, 8, 9 cxomsrcs B
y3ne (magamo 10-ro mytu), a mytm 11, 12 — Ha ero BwIXOAE, IEIECOOOPA3HO
ONTHUMU3UPOBaTh MyTH 10 10-ro u nmocie, a 3aTe€M pe3yJIbTaThl CIIOKHUTh.

W3 pesynabratoB mocienHed rpadpl  BHIHO, UYTO ONTUMAJIBHBIA IMYTh
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onpenensercs: 10 10-ro — goporamu 5;7, a nocie Hero — 11; 14. Takum obpazom,
ONTHMAaJbHBIA MyTh, HA KOTOPOM B paccMaTpMBaeMOM 3ajaye J03a MHUHHUMAaJbHA,
ompexnensiercs goporamu 5; 7; 10; 11; 14. Ecnu HaiiieH onNTUMalbHBIA ITyTh
CIEIOBaHUS M3 3arpsA3HEHHOTO PEruoHa Ry, U J103a, KOTOPYIO MOXKET IMOJYYUTh
BOJIMTEND 3 PEUC, COCTABISET

D[ (R),y, ]-(R),,, /7= D,. (7)
TO YHUCJIO PEHUCOB, KOTOPOE MOXKET CHeNaThb OJAWH BOJUTENb 0O€3 OMAaCHOCTU OBbITh
nepeo0Iy4eHHBIM, IPEACTABISAET COO0M BEIMUHUHY PABHYIO
|:Npeﬁc:| :Dl'lp/DB :an XLT/DI:(R)min](R)min > (8)
rae Dy, — NpenenbHO-AOMYCTUMAsl 1033, KOTOPYIO MOXKET IOJIYYMTh BOJIUTEIIb.
[Inanupyemoe mnOBbIIIEHHOE oOOmydeHue Dy, MepcoHana Trpynnsl A  BblLIe
YCTaHOBJICHHBIX TpeeoB 103 (cM. [2], Taba. 3.1) npu npenoTBpallleHuH pa3BUTHS
aBapuu WY JIMKBUJAIMU €€ MOCJIEICTBUM MOXKET OBITh Pa3pelieHo TOJIbKO B Cllydae
HEOOXOUMOCTH CHaceHus Joaed W (WIKM) MpPeJOTBpAIICHUS HX OOIydYEeHHUS.
[Inanupyemoe moBbilieHHOE OOnydyeHue B 3ddextuBHOM no3e 1o 100 M3B B roa
JIOIYCKAeTCsl OpraHu3anusIMu (CTPYKTYPHBIMU TOJpa3fefeHusIMu) (deaepatbHbIX
OpraHoOB UCHOJHUTENBHON BIACTH, OCYHIECTBISIONINX TOCYJaPCTBEHHBIN CAHUTAPHO-
AIUAEMHUOJIOTHUECKII Haa30p Ha ypoBHE cyObekta Poccuiickorr deneparu, a
obnmyuenue B d3ddextuBHOi m03¢ g0 200 M3B B Troa JOMYCKAeTCs TOJBKO
dbenepalbHBIMU ~ OpraHaMHd  HMCIHOJIHUTENBHOM  BJIACTU,  YIIOJIHOMOYEHHBIMHU
OCYILIECTBIISITh TOCYAAPCTBEHHBIA CAHUTAPHO-IIUAEMUOJIOTUUECKUN HAI30p (M. [2],
m. 3.2.2).
Ecnu B 3BakynpyeMOM HACEJICHHOM ITYHKTE MPOKUBAET [ M |max YETOBEK U [M]apr
— YHCJIO YEJIOBEK, NEPEBO3ZUMOE OJHOM €IMHULIEH aBTOTPAHCIIOPTA 3a OJIUH PENC, TO
HEOOX0IUMOE KOJIMYECTBO aBTOTPAHCIIOPTHBIX CPEJICTB PABHO Kak M YHUCIO
BOJAUTENEH, YYaCTBYIOIIMX B KOMIIAHMU MO SBAKyalMd HACEJICHHUS, ONPEACIHUTCS
OTHOLIEHUEM:

[M] (R),,
[N = e—=[M],DI(R),. ] =, 9)
[N]peﬁcc ‘[M]aBT ( ) l [M]BBT (D”P ) u)
rae mnpousBeAeHUE [N]peiic[M]asr — KOJIUYECTBO JIIOAEH, NEPEBO3UMBIX OJIHOM

aBTOTPAHCIOPTHON enuHuieil (oaHUM BoautesneM) 3a [N]peic, KOTOPOE MONKET
obecrieunts oauH BoguTenb. Ecimm C [1/pelic] — 4YUCIO TOHH TOPIOYETo, 3aT-
paynBaeMoe OJHOM €IMHMIICH aBTOTPAHCIOPTA 32 OJUH perc, TO 00IIee KOJINISCTBO
rOpIOYEro, M TOPIOYE-CMA30YHBIX MAaTEPHATIOB HEOOXOAWMBIX Ha JBAKyallUIo
HacelleHusT HaxonaT Kak npousBeleHUE ( = [N]ar[N]peicC [T]. Hanee neTpynHo
OIICHUTHh W OOIIYI0 BEIMYMHY 3aTpaT, HEOOXOAMMBIX HAa KOMIIAHUIO IO HBaKyalluu
HACEJIeHUs U3 3arpsi3HEHHOTO PErHoHa.

[IpuBeneHHbIE BbIIIE XapaKTEPUCTUKU, OTPAKAIOUIUE SIKOHOMUYECKYIO CTOPOHY
KOMIIAHUM DBaKyalldd HACEJCHUs, SBISAIOTCS, KaK 3TO HETPYAHO 3aMETHUTh,
HEJIMHEWHOW (YHKIMEH ONTUMAaJbHOIO IyTH BBIXOJAAa M HECOMHEHHO TpeOYyIOT
KOPPEKTHOM OLEHKH 3TOM BEJIMYMHBI, TOCKOJIbKY OHA M OIpeAeNsieT 3aTpaTbl Ha
sBakyaIuo. Opranu3anus IaHUPOBAHUS, IMOJTOTOBKUA U MPOBEJICHUS HBaKyalluu, a
TaKXe MOATOTOBKAa PallOHOB JJIsl Pa3MENICHUsI PBaAaKyMPOBAHHOTO HACEJIECHUSI U €ro
x)u3Heobecnieuenus onpenensorcs B pamkax METO/JIMYECKHMX PEKOMEH-
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JIALIMI TTO TNTAHUPOBAHMIO, TTIOJITOTOBKE 1 ITPOBEJEHNIO DBAKYA-
I HACEJIEHUS, MATEPUAJIBHBIX U KYJIbTYPHBIX IIEHHOCTEHN B
BE3OIIACHBIE PAVMOHBI 1 Bo3naraoTcss B OPraHH3alMsX Ha PYKOBOIUTEINCH
rpa)x1aHCKON 00OPOHBI U PyKOBOAUTENEH opranu3auuil. Opransl, OCYIIECTBIISIIONINE
yIOpaBlIE€HUE TPaXKJAaHCKOH OOOPOHOM, OPraHu3ylOT U KOOPAHWHUPYIOT paboTy
ABAKyal[MOHHBIX, TPAHCIIOPTHBIX OPraHOB U JAPYTUX CIYKO MO IBaKyalliy HacEJeHUs,
a TaKKe BCECTOPOHHEMY O00ECIIEUEHUIO IBAKYaIlMOHHBIX MEPOIIPUSATHIA.

Tepputopun, KOTOpble MOTYT OBITh 3arpsi3HEHBI B PE3yJbTAaTe MPOXOXKICHUS
HaJl HUMU PaJMOaKTUBHOrO OOJlaka MpPU THUIOTETUYECKON aBapuu, Lenecoo0pa3Ho
pa3lieuTh HAa TPHU THUIMA: HACEJCHHbIE IMYHKTBI; CEIbCKOXO3SHCTBEHHBIE YTO/bS;
MapKH, 3a0BEIHUKH, €CTECTBEHHbIEC TPUPOIHBIEC 3aKa3HUKH.

Jist mepBoro Tuma OOJBIIOE 3HAYEHUE HMEET TaKOoe MEpONpUsITHE, Kak
pPEeKyIbTUBALMA U JI€3aKTUBALMA 3eMenb (1o4Ba, UHPpacTpykTypa). Ilpu aTom s
ONpENEIEHUS TUIA PAJUOHYKIIUJIOB, 3arpsA3HAOIIMX MOJACTHIIAIONIYIO TOBEPXHOCTD,
MPEBAPUTEIILHO TPOBOJUTCS CHEKTPAJIbHBIA aHAIN3 PAJHUOAKTUBHOTO 3arpsi3HEHUS
MOICTHJIAIOIIEN TOBEPXHOCTH, UCIIOJIB3YSI METO/IbI, OCHOBAHHBIE, B IIEPBYIO OYEPED,
Ha TPUMEHEHUW BO3IYIIHOM pa3Benku, Hampumep, BJAK 9, a 3arem, nyrtém
OCYIIECTBJICHUSI aHaiu3a IMpo0, IOJYYEHHbIX C MCIOJIb30BAaHUEM MOOUIIBLHOU
nabopaTopuu Ao3uMmeTpudeckoro koHTtposnst 7, (cm. puc.l) [8]. Ucxoms wu3
pE3yJbTAaTOB, MPUHUMAETCSI PEIICHUE O BBIIOJHEHUU TEX WM HUHBIX MEPONPUSITHI:
IpU J1030BBIX Harpy3kax Ha HacesjeHue Oonbiie 30 mM3B B Mecsl g Hayajia
BpeMEHHOro otrcesieHus U 10 M3B B Mecsll AJisi OKOHYAHUS BPEMEHHOI'O OTCEJICHHS.
Ecnu nporHosupyercs, YTO HAKOIUIEHHAs 3a OJMH MEcsl J03a OyJIeT HaXOIHUThCS
BBIIII€ YKa3aHHBIX YPOBHEH B TEUEHUE T0Jia, TOTJA PEIIAETCS BOMPOC O TMOJIHOM
’BaKyallu HaceneHus [2] ¢ BBIOOPOM MYTH ONTUMAJIBHOTO CJIEAOBAHUS U3
3arpsA3HEHHOrO pailoHa; AE€3aKTHBAUUsl TPaXIAHCKUX, HPHUPOAHBIX, BOEHHBIX H
IOPOMBILUIEHHBIX OOBEKTOB; »JBaKyalldsl HaceJleHUss Ha BpEeMs IPOBEACHUs
MEpPONPUATANA MO JIMKBHUJALMK TOCIEACTBUI aBapuu C MPEJOCTABICHUEM
MEIUIMHCKUX yciyr. MHpopMallMOHHbIE MEPOIPUSATHS, COTIacHO cTaTh S5, TiI. Il
®enepanbHoro 3axkoHa Ne3-D3 [9], cneayeT NpoBOAUTH MyTEM U3AaHUS OPOIIIOP IS
HaceJeHUs OJIM3JIeKaIIUX HACEIEHHBIX MYHKTOB C ONMMCAHUEM IPaBUJI TOBEACHUS U
aKTyaJbHBIX CBEACHUI 00 0OCTaHOBKE Ha 3arpsi3HEHHOW TepputTopuu. s Oonee
OMEpPAaTUBHOIO M3BEIICHUS] HACEJICHHUs ONM3JIeKalluX TOpOJOB PEKOMEHAYETCS
co3ianue WH(GOPMAIMOHHBIX LEHTPOB, HCIOJIH30BAaHUE BO3MOXKHOCTEH MECTHOTO
paano M TEeNeBUICHHS, YCTAaHOBKA Ta0JI0 OOIIEro MOJb30BaHUsl ¢ 0TOOpakaeMoil Ha
HEM aKTyalbHOM HH(pOpMaLKen 0 paAualliOHHONW 00CTaHOBKE.

JUIss BTOpPOro M TPETHETO0 THUIOB PaJHMOAKTHBHO-3aIPA3HEHHBIX TEPPUTOPHUI
1eecoo0pa3Ho paccMaTpUBaTh BOIMPOC O (PU3UUECKUX Mepax MX M30JSIIHUU. Takumu
CPEICTBAMH MOTYT CIYKUTb 3arpaKA€HUsI CTPOUTEIBLHOTO THIIA U3 MTOJIYIIPO3PAYHBIX
KOHCTpYKLMH, ¢ co3nanuem KIIII u moctoB oxpansl [10].

[Ipu co3maHuMM TakUX CHCTEM CIEIYyeT Y4YWUThIBaTh OHOIIEHO3 MECTHOCTH,
IIOCKOJIBKY CYILECTBOBAHHME 3arpakJACHUN CTAaBUT NOJ Yrpo3y MYTH MUTpAluu, a
TaK)Xe YCJIOBUSI OOMTaHUS KPYIHBIX >KUBOTHBIX, apeajl OOUTaHUsSI KOTOPBIX MOXKET
pacrojaratbCsi Ha HW30JUPYyEMBIX TeppuTopusx. [[oaToMy 3T BONpOCHI CleayeT
YUUTBHIBATh, YCTAHABIMBAS JUIsl >KUBOTHBIX KOPUIOPHI MPOXOJIOB, aHATOTHYHBIX TEM,
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YTO CO3JIal0TCSI TPU CTPOMUTENICTBE aBTOMOOWIBHBIX Tpacc. [l Bcex Tpex
PACCMOTPEHHBIX THIIOB HEOOXOIWMO TPOU3BOJIUTH OIEHKY JO30BBIX HArpy30K
CHEIUAIBHBIMKU CITY)KOaMHU, C HCIOJIb30BAHUEM CIICIUATU3UPOBAHHON TEXHUKU H
mpubopoB 5, 6, ykazanHbIX Ha puc.l (cMm. [1]), a Takke CpeACTB MHIAUBHUIYaTHHOU
3aIMTHI IEPCOHANA.

B cootBerctBuu ¢ 1.4.4 TOCTa P 22.8.06.-99 [11] nnst onepaTUBHOrO aHa/InU3a
paauaIiMOHHONW 0OOCTAaHOBKHU OKPYKAIOIIEH Cpeflbl, KaK YK€ yKa3blBaJIOCh, B TIEPBYIO
ouepelb HEOOXOJMMO HCIONb30BaTh MEPEABUKHBIE MOOUIBHBIE Jaboparopuil 7
(puc.1, [1]) ans ucciaegoBaHust TPoO MOYBBI U BOJABI M3 30HBI 3arpsisHeHus [8], a
TaK)X€ BO3/YIIHbIC TPAHCIIOPTHBIE CPEACTBA PAJAMAIMOHHOTO KOHTPOJISI BO3AYIIHOM
cpenbl, B KauecTBe KOTOPBIX LE€JIecOO0pa3HO UCIOJIb30BaTh OECHMIOTHBIE
paavoynpasisieMble anmnaparsl 9, odecneunBarome, KpoOMe Toro, eme U BU3yalbHbIN
ocMOTp Tepputopuu. Jlis aHanu3a paguoOaKTUBHOIO 3arpsi3HEHUS TPUIOHHOM
MMOBEPXHOCTH BOJHBIX aKBATOPHUI TaKkKe I1€IeCO00pa3HO UCIIOIh30BATh OCCITUIIOTHEIC
paauoymnpasisieMble ToBOAHBIE ammapatel § (puc.l, [1]), o 4€m coolmianock B
pabote [1].

Korna aBapuitnas cutyaunss Ha OWAD mepepactaer B coObITHE —
pPaANAIIMOHHYIO aBapHI0, HAPOJHOMY XO3SMCTBY HaHOCUTCA yiiepO. Yiiep0 — olieHKa
CTOMMOCTHA HETaTUBHBIX IOCJEICTBUI, BO3HUKAIONIMX IPU pealid3alii OMAaCHOIO
COOBITHSI. DKOHOMMYECKHH yiiepd — 3TO BEIMYMHA, XapaKTepU3ylollas pa3mep
HEraTUBHBIX MOCIEACTBUN OT YpPE3BhIYAMHON CHUTyallMd, BhIPAXKEHHAs B MPOLEHTAX
OT CTOMMOCTH OIIEHUBAeMOT0 00BEKTa WJIU B JICHSKHBIX eAUHUIAX. B rpaxkmanckom
3aKOHOJATENLCTBE «YIIEpO» — MOTEPS YaCTH MUJIM BCEX LIEHHOCTEW, MPUHAJICKAIINX
CyOBeKTy, B pe3yJibTaT€ HAHECEHHOro Bpena. JleHexHbIl SKBUBAJEHT yiepoa
Ha3bIBaeTCd «yObITKOM». OIEHKa KaXJ0ro M3 JOKAIbHBIX YIIEPOOB JIOJKHA
IPOBOJUTHCSA MO PA3IMYHBIM METOJMKAM, B 3aBUCUMOCTH OT CHEIU(UKH BpPEIHBIX
BO3JICUCTBUM, HaTIpumep, [12,13].

B cooTBeTcTBUM C METOAMKON OLIEHKM ylIiepOa, BO3HHUKAIOIIEr0 B oOdYarax
UpesBbiuaiinpix  Cutyaruii  [14], ymep0 OT paguoakTHUBHOIO 3arps3HEHUs
OKpY>KarolEl Cpelibl MOXKHO OIIEHUTH MO CIEIYIOMUM cTaThiaMm: 1). MaTepuanbHbie
norepu u KomneHcauuu; 2). Ilorepu wunBectuumii; 3). IloTtepu BcieacTBue
BPEMEHHOIO M (WJM) IIOCTOSIHHOTO IIPEKpAaIleHHUs JEATEeIbHOCTH (3amper Ha
HCIIOJIb30BaHUE TEPPUTOPHIN).

OueHka MaTepuajbHBIX 3aTpaT MpU JHUKBUAAIMU TOCJIEACTBUN pPaJHOAK-
TUBHOTO 3arpsi3HEHUS] OKPY’KAIOIIEH Cpeibl MOKET OBITh OINpeseieHa 3aTpaTaMu: -
Ha BO3MEIIEHUE YOBITKOB M KOMIICHCAIINIO yIiepOa Jisi HaceleHus, OKa3aBIIerocs B
30HE PAJUOAKTUBHOIO 3arps3HEHUS B COOTBETCTBMU coO cT. 15, 16 um 16.1
I'paxnanckoro Konekca [15]; - Ha 3Bakyalnio HACEJICHUS;, - HA JI€3aKTUBALMOHHbBIC
paboThI; - HA CHOC 3[JaHUM, COOPYKEHUN U OUUCTKY TEPPUTOPHIA.

BenuunHa MartepuanbHBIX TOTEPh W KOMIIEHCAIMM  HEABWKUMOCTH U
000py/IOBaHUs, OKAa3aBIIEroCs B 30HE PAJUOAKTUBHOIO 3arps3HEHUS, U, TaKUM
00pa3oM, HCKIIOUYEHHOTO M3 YCJIOBUM OE€30MacHOr0 MPOU3BOJCTBA, 3aBUCHUT OT
MHOTHUX (DaKTOpOB, TAKMX KaK THUI COOCTBEHHOCTH, HAJIMYUE CTPAXOBOTO JIOTOBOPA,
macmTab paspymienus. Takum 00pa3oM, B HEKOTOPBIX CiIy4asx, pa3Mmep
KoMIeHcauuu MoxeT cocTaBisAith OT 0% mo 100% OT cTOMMOCTH YyKa3aHHBIX
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00BEKTOB U 000PYIOBAHUS.

WNHBecTHIIMM, KaK NPAaBWIIO, HCIOJIB3YIOTCA IMPU YCHEHNIHO PpPa3BUBAIOIIEMCS
MIPOM3BOJICTBE AJII MOJACPHU3ALMU 000PYIOBAaHUS U/WUIH PACIIMPEHUS IPOU3BOCTBA.
HNuBectuiun no ¢popMaM COOCTBEHHOCTH MOKHO pa3[elUTh Ha TOCYJapCTBEHHBIE,
YacTHbIE W CMellaHHble. B mocienHee BpeMsi OCOOEHHOCTHIO HHBECTHIIMOHHOMN
NEATENBHOCTH  SBJIAETCS  TOCYJApCTBEHHOE BMEUIATENIIbCTBO, IIPU  KOTOPOM
MpeIoyiaraeTcsi HKCIMOJIb30BaTh pa3Hble METOJbl. DTO MOXET OBbITh CO3JaHHe
OJIarONpUSATHONW [IJII WHBECTOPOB HAJIOTOBOM TMOJMTHUKH, 3aIlUTON CO CTOPOHBI
rocygapcTBa ux uHTepecoB. [lpu ompeneneHnn >KOHOMHUYECKOW 3(P(HEKTUBHOCTH
MHBECTULIMOHHOTO MPOEKTa BAKHON YaCTbIO SBJIAIOTCS CTUMYJIbl, TAKHUE KAK HOPMBI
noxona. IIpy HEBO3MOXKHOCTH MOJy4eHUSI TAaKOroO JOXOJAa IOCIE aBapwH, MOTEpU
MHBECTULIMM MOTYT yHacTh JO HYJsl, NMPU YCIOBUM TOTO, 4YTO OW3HEC-IJIaH He
M3MEHUTCS B HOBBIX YCIIOBHUSX.

OnHako, IpU MPUEMIIEMBIX PUCKAX, MOTEPU UHBECTHUIIMN MOTYT ONPEICIATHCA
He Ooiiee 50% ero cTouMoCTH, MPHU YCIOBUU MOAJIEPKKH HHBECTOPOB FOCYAapCTBOM
Ha Tepuoja JUKBUAauuu aBapuu. lloTepuw, omucaHHble B 1.3, NpHU BPEMEHHOM
IIPEKPALICHUN  ACSATEIBHOCTH  ONPEACISIOTCS  CTOMMOCTBEO — MPOAYKLIMHM — HE
IIPOU3BEECHHON 3a BpPEMs BBIHYXJACHHOIO IPOCTOSI MPOM3BOACTBA, & NPHU IOJIHOM
3aIpere JIESTEIbHOCTH — OLIEHKOW MOJHOM PHIHOYHOM CTOMMOCTBIO ITPOM3BOICTBA,
KaK ecii Obl IPOU3BOJICTBEHHAS ACSITEILHOCTh MOTJIa ObITh MPOIOJIKEHA.

JIisi OLIEHKU BO3MEILEHHUS YOBITKOB M KOMIIEHCALIMM yuiepOa Il HaceleHus,
OKAa3aBILIErOoCs B 30HE PATMOAKTUBHOTO 3arpsi3HEHUS] PACCMOTPUM, CIEAYET y4eCTb,
YTO ylIepO AJisi HACEJIEHHUS MOYKET MMETh MaTepHalbHBbIA U MOPAJBHBINA XapakTep.
Marepuanbublid ymepd MOKeT ObITh ONpeAesi€éH MoTeped X uibs (KBapTHpa, Jaya
WM YAaCTHBIA JIOM, a TaKXke MeOelnb M OJeXJa, MEIUIHUHCKOE OOCIYXHUBAHHE U
Ipyrue OBITOBBIE YCIYTH), aBTOTPAHCIOPT (AaBTOMOOWIIb, TPAKTOp) W JApYyTHe
CpelcTBa TEpEeBKEHUs (BEPXOBbIE U TATJIOBBIC JIONIAJIA) KPYMHBIA W MEIKUN
poratbelii cKOT. MopalibHbIH yIIepOd Tak K€ MOXET OBbITh OLICHEH B JIEHEKHOM
SKBUBAJICHTE, HO BEJIMYMHA OSTOTO OHKBHBAJIEHTa (BO BCAKOM CIlydae IOCHe
UepHOOBLIS) I pa3IUYHBIX TPYII HACEJICHUS OINpPEAesiach B CyAC€OHOM MOPSIIKE
U M0JJa4e UCKOBBIX 3asBJICHUN B COOTBETCTBYIOIINE CY/€OHbIE MHCTAHIIMU. Y TPO3Y
KU3HU HACEJICHUIO, BO3HUKIIYIO B PE3YJIbTAaTE PAJUallMOHHON aBapuu, TAKAKE MOKHO
OTHECTH K MopaibHOMY yuiepOy. s Toro, 4toObl yrpo3a He peanu3oBajiach B
MaTepuambHbId yiiepO (ieueHue OT 3a00JieBaHUSA, BO3HHUKIIETO B pE3yjbTaTe
BO3JICUCTBHS PAJAMOAKTUBHOIO 3arpsA3HEHUs] OKPYXKaroWEd Cpeibl), OCYIIECTBISIOT
JVCITAHCEPU3ALIMIO B3POCIIOIO HACEJIEHUS, TOCTPAAABLIErO BO BPEMS PaJUualliOHHON
aBapUH.

Jlucrancepu3anusi IpeacTaBisieT co00H KOMIUIEKC MEpONPUSATHI, B TOM YHCIIE
[0 MPOBEACHUID MEAUIMHCKAX OCMOTPOB BpadaMu pa3HOW HAIpaBICHHOCTU MU
NpUMEHEHUE HEOOXOJUMBIX METO/I0B oOcienoBanus. B coorBerctBum ¢ I[lopsinkom
OPOBEAEHUS JHCIAHCEPU3ALMHU OINPEIEICHHBIX TPYIIl B3POCIOrO0 HACEJIECHUS,
yTBepxKaeHHbIM [Ipukazom MunzapaBa PO ot 03.12.2012 Ne 1006n (nmamee —
[Topsimok Ne 1006H)": - mepBBIiA dTan AWCIIAHCEPU3AIUU BKIFOYAET B CE0S OCMOTP

* IIpukaz Munsnpasa Poccun ot 03.12.2012 Ne1006H «O0 yTBEpKISHUH MOPSAKA MPOBEIACHUS JUCTIAHCEPU3AITAN
OTIPE/ICIICHHBIX TPYIII B3POCIOr0 HACEICHUS
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BpayaMH-CleMAIUCTaMU, UCCIEAOBAHUS U HWHBIE MEPOIPUSTHUS, MPOBOJUMBIE Y
MY>KYUH U KCHIIWH B ONPEIECICHHBIM BO3PACTHOM NEPUOL; - BTOPOU ATAIl BKIKOYAET
WHIUBUyAIbHOE  J0OOCIEIOBAaHUE W  YTOYHEHHE JHWarHo3a 3a0oJieBaHUS,
MIPOBE/ICHHUE YTIIYOJICHHBIX MPO(UIAKTUUESCKIX KOHCYIbTUPOBAHUM.

Onata mepBOro 3rana AMCHAHCEPHU3aUUU MPOU3BOJUTCA MO 3aKOHUYEHHOMY
ciayyar (T.e. TOCJE MOJMYYEHHs MalMeHTOM COBOKYIMHOCTH MEIUIMHCKUX YCIYT B
COOTBETCTBUM CO CTaHJAPTOM OKa3aHUS MEIUIMHCKON IMOMOIIM IO OCHOBHOMY
3a0oJieBaHuI0). PacueT CTOMMOCTH TEepBOro ATana HEOOXOIUMO OCYIIECTBIATH C
yaetoM AudepeHimanu B 3aBUCUMOCTH OT 00beMa JUCIaHCepU3alUU 10 M0y U
BO3pacTy, ycraHoBieHHOTo [Topsigkom Ne 1006H.

Omniata BTOPOro 3rana JUCHaHCEepU3aluyd OCYILIECTBIISIETCS 3a MOCEUICHUE WU
3aKOHYEHHBIA Clly4ail, BKJIIOYas TMOCEIICHUS K KOHKPETHBIM CIeluaiuctaM (¢
y4eToM 00beMa UCCIIEOBAaHUM 10 HAMPABIEHUSAM JAHHBIX CIIEHUAIUCTOB).

Omnara yciyr B paMKax MEPOINPUATHI MO JUCIAaHCEPU3ALMNHN, OKa3bIBAEMBIX
YVUpeKICHUEM TpakaaHaM, mpousBoAuTcs mo Tapudam. Tapudsl mas mepBoro u
BTOPOTO ATaoB JAUCIAHCEPHU3AIMU YCTAHABIMBAIOTCS TapU(HBIM COTJIAIICHUEM B
cyosekre PD [16,17]. IlpeiickypaHT I1eH Ha MEAMIIMHCKWE YCIYyTH sl JIMII,
MOIBEPTIINXCSI BO3JICHCTBUIO paaualiuu, NMpuBeaEH B Tabn.2** BeIOOpouHO. Takum
oOpa3oM, MHMHHMMaJbHAas CTOMMOCTb JUCHAHCEpHU3allMM HAa OJHOIO YeJoBEeKa
coctapisier 5395 py6. Crout 3amMeTUTh, 4YTO CTOMMOCTh Ha MEAUIMHCKHUE YCIYTH
YCTaHABJIMBAIOTCS HEMOCPEJCTBEHHO MEAUIMHCKUMU YUPEKICHUSMUA, U MOTYT
3aMETHO OTJIMYATHCS OT MPUBEACHHBIX TGP, KaK MMPABUIIO, B CTOPOHY MOBBIIICHU.

B cootBeTcTBUU cO cTaTthelt 5 3akoHa Nel244-1 [18], cratbeit 15 3akona Nel75-
@3 [19], crateeir 4.1 3akona No2-®3 [20], Takue AEHEKHBIE KOMIICHCAIUU, 3a
HEKOTOPHIM MCKJITIOYEHUEM, UHIICKCUPYIOTCS KX blid To. Hampumep, kosdpunment
uHaekcammu - ¢ 1 pespans 2016 roma - 1,07 [21].

Pasmep xommeHcaruu HOCHT Cyry0O WHIWBHUAYAJIbHBIM XapakTep, 3aBUCHUT OT
HAHECEHHOTO MAaTepUaJbHOTO U (PU3NUYECKOro yiepdba Bo BpeMs u mociie aBapun. Ha
npumepe aBapun Ha YADC MOXHO YBHUIIETh, YTO NE€PEUYECHb MEIMIIMHCKUX U
COLMAIIBHBIX YCIIYT, a TAKXKE UX CTOUMOCTh, OIIPEJETIECHbI 3aKOHOAaTeNbHO [ 18-20].

[Ipu aBapuu, moBiekiie 3a coOOM paguOAKTUBHOE 3arpsA3HEHUE OOMIMPHON
TEPPUTOPUHM, HA OCHOBAaHMM KOHTPOJSI M MPOTHO3A PaJUAlMOHHON 0OCTaHOBKHU
yCTaHaBJIMBAETCA 30HA paJuMallMOHHON aBapuu. B 30He paguanMoHHOW aBapuu
MPOBOAUTCS KOHTPOJIb PaAUAIMOHHON 0OCTAaHOBKH M OCYIIECTBIISIIOTCSI MEPOTIPUSITUS
10 CHIKCHHUIO YpPOBHEH OOJy4YeHHMS HACEJIICHHS Ha OCHOBE H3JIOKEHHBIX B [2]
NPUHIIMIIOB W TIOJXOJIOB, JOJDKHBI TMPOBOAMUTHCS PpabOThl IO JAEMOHTaXY
000pyI0BaHUsI U OOBEKTOB MOABEPTIINXCS PaTUOAKTUBHOMY 3arpsi3HEHHI0. B Tad.
3 — 5 mnpuBeneHbl pabOTHI, KOTOPHIE CIEAYET OCYIIECTBUTH MJII OYUCTKH 3OHBI
PaaMOAKTUBHOTO 3arpA3HEHHUS 10 YPOBHS ra3oHa [22].

Cnegyer OTMETHUTb, UYTO 3THM pabOThl HE OTIMYAIOTCA OT MOAOOHBIX PadoT,
OCYUIIECTBISIEMBIX.

I[Ipu  nemoHTaxke  OOOpyIOBaHMS U CTPOUTENBHBIX  KOHCTPYKIIMI
HE3arpsi3HEHHBIX TeppuTopuil. OTIMYME COCTOMT B TOM, YTO Ha pPaJuallMOHHO-

** http://chelmed.ru/platnaya-med-pomoshch/prejskurant-tsen
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3arpsI3HEHHBIX TEPPUTOPUAX MOJOOHBIE PAOOTHI 00s3aTENBHO JOJKHBI IPOBOAUTHCS
C TMbUICNOAABICHUEM, YCTPAHSIONIMM BTOPUYHBINA MEPEHOC PaJMOAKTUBHBIX
a’p030JIEH C MbUIBIO.

PaGoTbl JOMKHBI MPOBOAUTHCS PAOOUYMM TEPCOHAJIOM B CIELHOACKAE B
nepuyarkax u pecnuparopax. Omnata paOOT MpU ATOM OMPEAETACTCS OOBIYHBIM
oOpazoM TO cAenbHOMY Tapudy C MOBBITIAIOMIUM KOADOUIIMEHTOM, BEIHMYHMHA
KOTOporo, Hanpumep, B UepHoObute ¢ 5 Mas 1986 r. onpenensiiach MOCTAaHOBJICHUEM
COBETOM MHWHHUCTPOB CCCP wu BCECOIO3HbBIM [EHTPAJIBHbBIM
COBETOM IIPO®ECCHUOHAIJIBHBIX COIO30BOB No 665-195 [23] w
COCTAaBJIslJIa TIPU CTPOUTENLCTBE (1MepBoro) capkodara ot 10 — mpu pabote B pailoHe
AHEproOJIoKa, 10 5 — B MOcE&nke sHepreTukoB [lpunsatu m 3 — HEMOCPEACTBEHHO B
UYepHoOrLe.

C noHmwXeHHeM YpOBHS pagualioHHOro (hoHa KO3 (GUIHUEHTHl YMEHbIIATIUCH.
B nHacrosiee Bpemst mogoOHast mpolierypa iMeeT mpaBoBoe 00ocHOBaHUE [24].

Ha npumepe aBapuu Ha UADC MOXKHO CyIHUTh O MOBEACHUU 3arpsA3HUTENS B
MOMEHT BhIOpOCa, a TAK)KE€ HETIOCPEACTBEHHO MOCIIE aBapHH.

B pesymbrare mepBUYHBIX  pabOT, HEOOXOAMMBIX JJII  MPOBEACHUS
N€3aKTUBUPYIOITUX MEpONPUSATUN (dactTuuHoe CHATHUH 3arps3HEHHOTO
MMOBEPXHOCTHOTO CJIOSI TPYHTA OKOJIO aBAPUHWHOTO OJ0Ka, TOKPHITHE TILUIOIMIAIKH
OCTOHHBIMHU TIJTUTAMHU U 3aCHIIIAHUE YUCTHIMU MaTepHalaMH — IMECKOM, IeOHEeM U
T.I1.), BO3HUKAET CJIOKHAsI TIOCJIEIOBATEIbHOCTh TOYBEHHBIX cJoeB. Kparkas
XapaKTepUCTHKAa TaKUX CJOEB YykazaHa B pabote [21]. Paamomerpuueckuii u
PAIMOXUMHUYECKUN aHaIu3bl Npo0 TOoKaszaja, YTO TOJIIMHA «AKTUBHOTO» CIIOS
cocrapisier 10+20 cm [21]. Takum oOpa3zom, MOXKHO OINPEAEIHUTHh CJIOW TPYHTA,
HEOOXOIMMBIA [JIi CHATUS M Moclenyromen yrunuzanmuu — 10-20 cm., B
3aBHCHMOCTH OT PACIIOJIO0KEHHUS MECTHOCTH B 00BbeMa OCaXKIeHUs 0caakoB [21].

[IpumepHasi cMeTHas CTOMMOCTb CTPOUTENBHBIX W MOHTQXKHBIX paldOT
ompeielieHa B COOTBETCTBUU C [25] ¢ mocieAyronuM MEpecyeToM B YPOBEHb LIEH
2016 roga (T.p.): ® omara Tpyaa padounx-crpouteneit — 29,113; e skcruryararus
CTPOUTEJIbHBIX MAlllMH U MEXaHU3MOB — 15,653 ; @ marepuansl — 9,894.

Jonyctum, TIpy paguallMOHHONW aBapuu MPOU3OIILIIO 3arps3HEHUE TOUBEHHOTO U
pPacTUTENBHOTO MOKpoBa Ha mowmaau 105,89 ra. O6mias mioniaab npoBeaeHus padoT
M0 PEKYJIbTHBALIMM HAPYIIEHHBIX 3€Melb cocraBiasier 32,08 ra, CTOMMOCTH
BBITIOJTHEHUS pa0OT TEXHUYECKOTO ATana pekyiabTuBanuu B rieHax 2014 r. — 3391,911
TBIC. py0., CTOUMOCTb BBITIOJTHEHUSI pa00T OMOJIOTHYECKOTO dTana B 1ieHax 3a 2014 r.
[26,27] — 6 141,574 TBIC. py6. CyMMapHasi CTOUMOCTb BBITIOJTHEHUSI TEXHUYECKOTO U
OMOJIOTUYECKOTO 3TAarnmoB pabOT MO pPEeKyJIbTUBALIMM 3eMellb cocTaBisger 9 533,485
THIC. PYO.

[Ipn »Bakyalum Hacel€HUs W3 30Hbl PAJUALMOHHOW aBapuu, MeEpen
rocyJapCTBOM CTaeT BOMPOC O €ro TMOCTOSHHOM pasmMemnieHuud. Haubonee
ONTUMAJIbHBIA BapUaHT — pacceJCHUE MO HOBBIM KBapTUpaM, Kak 3TO ObLIO ClIeJIaHO
nocie aBapun Ha YHADC.

CanuTapHasi HOpMa >KWIHIIHOW TJIOMIAJAN COCTABISIET MUHUMYM 6 KBaJpaTHBIX
METPOB Ha OJHOTO YEJIOBEKA, BHICOTA MOMENIEHHUS JOJIKHA ObITh HE HIXKE 2,2 METpa,
corsacHo cT. 38 «KunuiHoro kojaekca POy [28], HopMa XKUIKIIHON TUIomany - 12
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KBaJIpaTHbIX METPOB Ha ojaHOro >kuwiblla. Ha Ttepputopun PO rpaxnanam
BBIJIEJISIETCS TJIOMIAb B TOMENIEHUSAX OT 9 10 12 KB.M mpu BBICOTE MOTOJIKE OT ABYX
C IIOJIOBUHOM 10 TPEX METPOB.

CTouMOCTP OAHOTO KBaJApPAaTHOTO MeETpa KWk pasinyaercs [29], B
3aBUCUMOCTH OT (eJIepaIbHOTO OKpyTa M paiioHa pasmemienus. Ha 2016 oy 1eHs
BappupytoTcsi oT 25160 p. (pecnyOnmka Kanmbikus) ngo 90400 p. (r. Mocksa).
Opnnako, ¢ TOYKM 3pEHUSI CTATUCTUKHU, IeHbI B MOCKBE SBJISIOTCS BBIOPOCOM,
MO3TOMY CPEJIHIOI0 CTOMMOCTbD KB.M. KHJIbSI MOYKHO MPUHATH 32 33 ThICAYU pyOIIei.

CpenHsisi IByXKOMHaTHasl KBapTHpa UMeeT MeTpax B 52 kB.M. Tak, CTOUMOCTH
pa3MenieHns ceMbM B ABYXKOMHAaTHOUW kBaptupe — 1 716 000 p. Ha sTom nmpumepe
MOKHO MTPOBECTH PacCUYeT CTOMMOCTH PACCEICHUSI HACEJICHUS JUIsl €T0 Pa3HbIX CIIOEB.
CtouMOCTh pa3MelleHus: OJHOM CEMbH YMHOXKAEeTCS Ha KOJIMYECTBO CeMen
(xBapTup).

Jlo aBapuu Ha HADC B r. [Ipunars Hacenenue cocrasisiio 47,5 Teic. yen. (Ha
HOsI0pb 1985r). Tlonaras, 4To cpefHsisi ceMbsi COCTOUT U3 4 YeIoBeK (MaTh, OTEIl H
nBoe aeteit), npu sBakyaruu 12 000 cemeil motpedyeTcsi HE MEHbIIEEe KOJIUYECTBO
KBapTup, uto 3KkBuBaieHTHO 20,4 mipa py6. (USD b 67,05) 6e3 kommeHcauu
OpomenHoro umymiectsa. [Ipu 3Tom, amMOynaTopHOE METUIIMHCKOE OOCITY:KUBaHHE
HACeJIEHUs, OKa3aBLIErOCs B 30HE PAJMOAKTHBHOIO 3arpsi3HEHHUsI, PEKYJIbTUBALIMS
3eMeNb, UX YTUJIM3alMd, a TaK)Ke aHaJOTHYHbIe PadOThl MO XUBOTHOBOAUYECKOMY
KOMILJIEKCY HECOMHEHHO yBEJIMYaT CTaThio 3arpar. HampoTuB, 3aTpaThl HA CUCTEMY
ACKPO, ocHaieHHyl0 000OpyjOBaHHWEM, yKa3aHHBIM Ha puc.l B pabote [1], c
LHEHTPAJIbHBIM LIUTOM TMpEACTaBICHUS WHGOpPMAIMU M 4uciIoM mocTtoB ~ 20, c
cootBeTcTByOmMM 3UIloM, ¢ ay0aupyemMbIMU JIMHUSIMA CBSI3M, C NPUOOPHBIM
o0ecreyeHrneM, OCYIIECTBIISIIONUM aHaIU3 PAJUOAKTUBHBIX MPOO, ¢ HEOOXOAUMBIM
opucHbIM 00OpyIOBaHMEM, cOCTaBisoT 25 — 40 muH py0O, Torga Kak Ha OAHY
JTUCTIAaHCEPU3AIMI0 YKa3aHHON YHMCIEHHOCTH HacesieHusi nmotpedyercs 256,263 muH
pyo.

[IpuBeneHHble OIEHKHM YOEOUTENbHO TIOKa3bIBAIOT, YTO MaTepuajbHbIE U
¢unaHCcOBbIle 3aTpaThl Ha obOopynoBanue ADC, NO3BOJSIONIEE OCYUIECTBIATH
paZualMOHHBIA KOHTPOJb, MMPOBOAUTH €ro OOCIy)XKMBaHHE, a TaKKe BECTH pabOThI,
CBA3aHHBIE C TPOrHOCTHYECKHMMHM OLEHKAMH PAJUOAKTUBHOIO  3arpsi3HEHHUS
OKpY>Karolen cpenbl, Oy1yT 00XOAUTCSA 3HAYUTENBHO JICHIeBNIe, YeM MaTepHUalbHbIC
1 (pHAHCOBBIE 3aTPAaTHI 10 JIMKBUAAIIUHN TTOCIEACTBUM aBapuu Ha ONAD.

B 3akitoueHue npuBenEéM OLEHKU IO JIMKBHJALMUU TOCJIEACTBUI aBapuu Ha
YADC, nmpuBenéHHsie B JoKIaae MexXyHapoIHOTO 3eJIeHOro KpecTa mpodeccopaMu
Jlxonatan Camert (Jonathan Samet) u xxoan Ceo (Joann Seo) uz I1Ikosbl MeTUIIMHBI
Keka npu Yauepcurere FOxnoit Kamudopuuu [30], KOTOpbIE BBINOJHWIM MOYTH
HEBBINIOJIHUMYIO MHUCCHUIO TI0 BBIUYHUCIEHUIO 1IeHbl YepHOOBUIbCKOM aBapuu. ABTOpPBI
OUEPTUWIIM KPYT Pa3IUYHBIX HCTOYHUKOB H3JEPKEK, KPATKO- U JIOJATOCPOYHBIX,
NpsSIMBIX U KOCBEHHBIX. HecMOTpsi Ha MHOTOYMCIEHHBIE HEOMPEACICHHOCTH, OHU
HAIITA, BO CKOJIBKO obomuiack YepHoObUIbCKas aBapus ~ 700 mupa goiapos (607
mipa eBpo) 3a munysmive 30 ner. [lanee aBTopbl oTMewaror, uto «B benapycu
cywecmsyem HayuoHAIbHAs oyenka cmoumocmu Heprobwinbckoll asapuu 3a nepuoo
1986-2015 22. 6 suode «obwel cymmol ywepdba», komopas cocmaensem 235 mapo
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oonnapos. B Vkpaune «obwuii skoHomuueckuti ywepoy 3a 25 nem oyeHusaemcs 8
198 mapo oonnapos. Ecau yeeruuwums cpok 0o 30 nem, cymma cocmasum 240 mapo
00/11apo8, Ymo conocmasumo ¢ oyeukou 015 benapycuy». JIna cpaBHeHUs NMpUBEAEM
olleHKy aBapuu Ha AnoHckol ADC «Dykycuma-1», KoTopas Ha CEroJHSIIHUI JICHb,
cormacHo paodore [31], cocrtaBmser 180 wmupa gosmmapoB. DTO TOXKE BechMa
3HAYUTEIbHAA CyMMa, MOATOMY SMOHCKHE BJIacTH, B CBOEM CTPEMIICHUU
MUHAMH3UPOBATh  SKOHOMHYECKHE  TOCICACTBUS  aBapuu, OOpaTWINCh K
Poccenbxo3znamzopy P® ¢ mpochbol paspemdTh MOCTaBKM PHIOHOW W MOPCKOM
OPOAYKIMH, BBUJIOBJICHHON B aKBaTOPHUM, MPWJIETAIOUIEN K 30HAM PAJAHOAKTUBHOTO
3arpsizHeHus B paiione ADC «Dykycuma-1».

Takum  oOpa3oM,  mOpelCTaBlIE€HHblE  MaTepuajgbl  C  JOCTaTOYHOM
yOeIUTENbHOCTHIO JIAI0T MOJHYI0 KapTHUHY METOJ0B OLEHKH yIepOa, CBA3aHHOIO C
paguanmoHHo aBapueit Ha OHNAD, conepkallyr0 Kak METOJbl PaadallMOHHOIO
KOHTPOJIS, BKJIIOYAIOIIME METOABl W CPEACTBA OMNPEAECICHUS PATUOHYKIUIHOIO
COCTaBa PAJMOAKTUBHOM MPUMECH, PACHPOCTPAHSAIOLICHCS B OKPYXKAIOIIEH cpele,
TaK W anmapaT MPOTHO3UPOBAHUSA PATUOAKTUBHOIO 3arpsA3HEHUS] OKpYKAroLIeh
CpeAbl U METOJIbl JIMKBUJIAIIMK MOCIEACTBUIN paJualMOHHbIX aBapuil. HecomHeHHO,
YTO MaTeMaTW4ecKas MOJeNb TEPEeHOca pPaJuO0aKTUBHOW NpHUMECH B aTMocdepe,
UCTIONb3yeMast JUIsl eJiel MPOrHO3UPOBAHUS M OILIEHOK PaJMOAKTUBHOIO 3arpsi3HEHUS
OKPYXKAIOIIeH Cpe/bl, MOXKET OBITh JIFOOOW M3 PEKOMEHJOBaHHBIX PocTexHam3opom
[32] (HamboJiee aganTUPOBAHHONW K MECTHBIM YCJIOBHSM), HO, YTO B JIFOOOM Cilyyae
HEO00XO0JIUMO, TaK 3TO 00s3aTEILHOE UCIOJIB30BAHUE THOPUIHOTO MOHUTOPHUHTA, T.C.
COYETAaHHE PACUETHBIX METOJOB MPOTHO3UPOBAHUSA C IPUBJIICYEHUEM PE3YJIHTATOB
W3MEPEHUN [I030BBIX XapaKTEPUCTUK HOHU3UPYIOMIETO W3JIYYEHHUS JECTEKTOpPaMU
ACKPO [33, 3]. IlocinenHee CylmeCTBEHHO MOBBICUT TOYHOCTH MPOTHOCTHYECKHUX
OIICHOK, YTO, B KOHEUHOM WTOI'€, YMEHBIIUT MaTepHaibHbIe U (DUHAHCOBBLIE 3aTPAThI
Ha JIMKBUJAIIUIO MOCJEICTBAN pauallMOHHON aBApHH.
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mocooune — M. HAY MUDU, 2012. — 316 c.

Abstract: A scenario defining a sequence of actions to be taken to eliminate consequences of
a radioactive accidentcaused by a release of a gas and aerosol radioactive admixture into the
atmosphere is provided based on an example of a hypothetical accident at a nuclear facility.

The paper considers loss for public in the area of radioactive contamination and for
environment, including settlements, farm lands, parks, natural reserves and nature sanctuaries;
expenditures on loss reimbursement and damage indemnification during performance of the
following: - Decontamination; houses and buildings breaking,; cleanup of the territory.

The paper provides a mathematical formulation of the task of public evacuation from the
contaminated area and its solution technique as well as a methodology for assessment of material
costs for public evacuation from the contaminated area.

The paper provides comparative assessment of material costs for the ARMS and activities
dedicated to elimination of consequences of a radiation accident at a nuclear facility.

Key words: Radiation accident at a nuclear facility, registration of ionizing radiation, plume
of radioactive release, assessment of radioactive contamination of underlying surface, assessment
of dose burden on personnel and public in the area, environmental damage assessment.

Cmamws noocomogiiena npu YuUHAHCOB0U NOOOEPIHCKe U 8 PAMKAX

00pazo08amenvbHOU NPOCPAMMbL NOBbIULEHUSL KOHKYPEHMHOCHOCOOHOCMU
HUAY MUDHA.
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BUBYEHHS BIOXIMIYHUX ITAPAMETPIB OPI'"AHI3MY JIIO/IUHU B HOPMI TA
MPU MATOJIOT'Ti 3 BUKOPUCTAHHSAM HEIHBA3SUBHUX METO/IIB
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Ininpo, np. I'acapina, 72, 49010

Anomauia. B pobomi pozensioaromvbcs cyyacHi HEiH8A3UBHI MemOoOU OiAeHOCMUKU OPESAHIZMY
J00unu. Memoouka (mMemoo) 0ocniodiceHHs: Yye eKkcnpec-mecmu 8 ceyi ma CIuHi | eKcnpec-mecmu
011 BUBHAYEHHS GIACMUBOCMEU CAUHU, OIOXIMiuHI ma Hi3uyHi memoou — Ol BUBHAYUEHHS.
eracmusocmel  AceHe8oi  piOUHU,  QYHKYIOHANbHI ~ Memoou — GUSHAYEHHSA  WBUOKOCMI
CAUHOBUOLNEHHS, KIIHIYHI MEeMOOU — BU3HAYEHHS IHOEKCHOI OYIHKU CMAH) MKAHUH NAPOOOHMY;
CMamucmuyHi Memoou — 0Jisl BUSHAYEHHSL OOCMOBIPHOCTI OMPUMAHUX Pe3VIbMAmMi6 00CTI0HCEHD.

006 ’ekmamu 00CHIONCEHHsL €2 CIUHA, ceya 300PO8UX 0CIO ma 0cib 3 Namoo2iaMuU, pomosa ma
siceHesa piouHa 300P0osUX Ma X80PUX NAYIEHMIE.

Mema pobomu: eusnayeHHs OIOXIMIYHUX NAPAMEmpié OpPeaAHIZMY JHOOUHU 3a OONOMO2O0H0
CYUACHUX HEIHBA3UBHUX MeMOOI8 O0CNI0NCEHHS 8 HOPMI MaA NPU PI3HUX NAMOJIO2TYHUX CINAHAX.

Ooeporcani 6ucHosku ma ix HosusHa. Y pobomi Hasedeno OOIPYHMYBAHHA I NPAKMUUHE
3HAYEHHS BUPIUWIEHHS HAYK0BOI 3a0daui — NiO8UWEHHS e@deKmUSHOCMI NPOSHO3Y8AHHS PAHHLOI
0lAcHOCMUKU UWLIAXOM BUSBNEHHS OIOXIMIYHUX NAPAMeEmpie OpeaHizmMy THOOUHU 8 HOPMI ma npu
namonoeii. Jlocniodceno 3miHu OIOXIMIUHO20 CKIAOY ceyi, CAUHU ma 2iHeI8ANbHOI pPIOUHU i3
3ACMOCYB8AHHAM POy HeiH8A3UHUX Memoodie. Ha niocmasi bioximiunux aumanizie 3anponoHo8anuil
aneopumm Onsi OlACHOCMUKU P50y 3AX60PHBAHb 6 aMOYIAMOPHUX [ KIIHIYHUX YMo8ax, Oe3
3acmocy8ants 00po2oi anapamypu ma peaxmusie.

Pezynomamu  docniooscenv  moocymv  Oymu  3acmocosami. nNpu  MAcCO8UX CKPUHIHSOBUX
00CNIOJHCEHHAX, 8 AMOYIAMOPHUX | KIIHIYHUX YMOBAX V OIACHOCMYBAHHI psOdy 3AX60PIOGAHb,
30Kpema, 6e3 3HAYHUX eKOHOMIUHUX GUMPAM.

Knrowuosi cnosa: neinsazusni memoou, ciuna, ceua, 2iHei8anbHa piouHa.

Berym.

Pannst nmiarHOCTMKa CTaHy OpraHi3My JIONWHM € HAA3BHYAWHO BaXKJIMBUM
eTaroM JJI1 BU3HAYEHHS TMATOJOri, Ta CBOEYACHOTO JiKyBaHHSA. Tomy s
MPOBEJCHHS IMOBHOTO OMISAAY CTaHy OpraHi3My JIIOAMHHM HEOOXIJHO 3aCTOCYBaTH
cyuacHi iH(popMaIliiiHi, 610XIMi4HI METOM JIOCTIHKEHHSI, sIKI 0a3yIOThCS Ha OCTaHHIX
JIOCATHEHHSX Yy HAyKOBHUX Taiy3sx. HeiHBa3uWBHI MeTOIU IOCTIKEHHS OpPraHizMy
JIOAWHU € OJIHUMH 13 Cy4aCHHUX Ta O€3MEUHMX METOAIB Ja0OpaTOPHOI J11arHOCTHUKH.
Ili crocoOu BH3HAYAKOTHCA HACTYMHUMHM OCHOBHUMHU MOMEHTaMH: BHUKIIIOUAIOTh
BHECEHHSI y BHYTpIIIHE CEPENOBUILIE BIPYCIB, OakTepid, 4y>KOPIIHUX PpPEUYOBHH;
3BUIBHSIIOTH MAIIEHTIB BlJl KOMIUIEKCY OOJIbOBUX 1 HEMPUEMHUX BIAUYTTIB, 3B’ A3aHUX
3 MPOKOJIFOBAaHHSAM HIKIpW (MPU B3ATTI KpOBI Ha aHaii3, Oiomcii Ta iH.). Tomy naHe
HAyKOBE JIOCHIJDKEHHSI € aKTyaJIbHUM, a MpoOJieMa 3aciayroBye OiIbIl ITTUOOKOTO 1
JeTaJIbHOTO BUBUEHHS [ 1, 2].
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MeTta gociizKeHHsI: BU3HaUYCHHs O10XIMIYHHMX MMapaMeTpiB OpraHi3My JIFOAUHU
Cy4yaCHUMH HEIHBAa3MBHUMM METOJAMH JIOCHIUKEHHS B HOPMI Ta MpPH PI3HUX
MaTOJIOTTYHKUX CcTaHaX. /{15 MOCATHEHHS METH MTOCTaBJICH1 HACTYITHI 3aBaHHS.

3aBIaHHA TOCTiIKEeHHA:

1. BuBueHHs O10XIMIYHHUX [apaMeTpiB OpraHi3My JiTeld JOMIKIIBHOIO,
MIKIIBHOTO BIKY Ta JOPOCIUX Y HOPMI Ta MpH MATOJIOTIAX, 13 3aCTOCYBaHHAM
HEIHBa3WBHUX METOJIIB JTOCIIIKCHHSI.

. BuzHauenHst 610XiMI14HOTO CKJIaay ceul.

. BuznaueHHst 610XIMIYHOTO CKJIaAy CIMHHU.

. HocnipkeHHs: 610XIMIYHOTO CKJIAAy T1HT1BaJIbHOI (ICEHEBO1) PIAUHHU.

. IIpoBeieHHsT  TOpIBHSIHHS ~ OTPUMAHMX  PE3ydbTaTiB  MpPU  PI3HUX
NATOJIOTTYHHUX CTAaHAX OPTraHi3MYy JIFOJIUHH.

OCHOBHUII TEKCT

Y BenukoOMy apceHalli CydyacHMX METOJIB JIabopaTopHOi Ta (DYHKIIIOHAIBHOI
J1arHOCTUKH, 3aCHOBAHUX Ha OIlIHIII MOP(]OJIOTIYHNX, PYHKIIIOHATIBHUX, 010XIMIUHHX
1 TEHETUYHHX BJIACTUBOCTEN OpPraHi3My, HE1HBa3WBHI METOJIU JIIarHOCTUKH 3aiiMalOTh
ITOKH III€ IOCUTh CKPOMHE MICIIE.

CBo€yacHICTh JIarHOCTYBAHHS OPTaHi3MYy Ja€ 3MOTY BUSIBUTH 3aXBOPIOBAHHS Ha
PaHHIX CTaJisIX, 11€ 3MEHIIUTD TMOSBY 3aIyIICHUX TATOJIOTIH, JOMIOMOYKE BH3HA4YaTH
eheKkTuBHICTh JiKyBaHHA. JlaHuii (akT AUKTye HEOOXITHICTh PO3BUTKY 1
BJIOCKOHAJICHHSI METO/11B HEIHBA3UBHOI IIarHOCTUKH, SIK1 JIOTIOMOXYTh KIIIHIIUCTaM B
MOCTaHOBIII Ta AU(EpEeHIIIFOBaHH1 J1arHO3y.

OnHOIO 3 TPWYMH TIOSBH HEIHBA3MBHUX METOMIB € TIPOBEICHHS MAaCOBHX
NPOQUIAKTUYHUX OTJISAJIIB, K€ TAKOXK MOTPeOyBaJIO BIJIMOBH BiJI Y3STTs 3pa3Ka KpOBI.
BaxkicTh N11arHOCTYBaHHS, HECBOEYACHICTh TPAHCHOPTYBAHHS, HE HAJEKHI YMOBH
30epiraHHsi TaKMX 3pa3KiB CIPHUSUIM BHKOPUCTAHHIO HOBUX CYYaCHHX METOIIB
JTIarHOCTUKHU. TeXHIYHUI TPOrpec J03BOJIMB MIHIATIOPU3YBATH MPUIAId, HEOOX1IHI
JUIS TIPOBEJICHHS “‘I1arHOCTUKU BaoMa™ [3, 4, 5]. Y HuHINIHIA Yac y CBITI IOHAJ
I’SATASCAT TPYN JOCHIIHUKIB  PO3pOOJISIOTH HOBI  MpUJIagyd  HEIHBa3WBHOI
niarHocTuku. Jlo HaWOimpImux BimomMux HanexuTh ¢ipmu “Futrex”, “Medisencel”
(CIIA) Ta in.

[lepcnekTvBM  MOAANBIIUX  JOCHIKEHb MOJSATAlOTh Yy  BIOPOBAKEHHI
J1arHOCTUYHUX METOJWK Ha MEPBUHHOMY PIBHI, B IIBUJKIN IMOCTAHOBII KJIIHIYHOTO
JiarHO3y Ta HaJaHHI CBOEYACHOI JOTIOMOTH.

MATEPIAJIM TA METO/U JOCJIII’KEHb

JIJIsi OCATHEHHS TOCTaBIICHUX 3aBAaHb OYyJI0 TPOBENCHO P JOCHIKEHb Ta
BUKOPHUCTaH1 010XiMi4HI, (13U4H1, PYHKIIOHATBHI, KJIIHIYHI, TA CTATUCTHYHI METOIH
— 711 BA3HAYEHHSI TOCTOBIPHOCTI OTPUMAHUX PE3yJIbTaTIB AOCTIIKEHb.

JlochipkeHHsT TMPOBOAMIIMCSA Ha 0a3l KOMyHalbHOI ycTaHOBU I[leTpukiBchka
IIEeHTpajbHa JiKapHa. Bchoro nposeneHo 48 010XIMIYHMX JOCIHIIKEHb CEdl, CIIMHH,
POTOBOT SICEHEBOT P1AVHHU.

O6’exTamMu TOCHIIKEHHS €: CIIMHA, ceda 3JI0pOBUX 0cCi0 Ta 0cid 3 MaTOJOTISIMH,
pPOTOBA Ta SICEHEBA PiAMHA 3I0POBUX Ta XBOPUX MAIlIEHTIB.

Ha#i6iabp1m mmpoko 3aCTOCOBYBAaHUN METOJ JUIsl BUSBJIICHHSI IPUCYTHOCTI PI3HUX
KOMITOHEHTIB — I1€ METOJ CyXOi XiMii 3 BUKOPUCTAHHAM PI3HUX THUIMIB TECT-CMYKOK

N W N
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JUISL aHAUTI3Y Ceul - pe3yIbTaTy aHaji3y IIBUIKO OTPUMYIOTH 1 JIETKO 1HTEPIPETYIOTb.
TecT-cMyXKH, SIBISIOTH COOOO TIJIACTUKOBI a00 TanepoBi CMYKKH, Ha SIKMX HaHECEHI
pEeareHTH, 1o yTBOPIOIOTH MEBHOTO KOJIbOPY (papOyBaHHS 3 BUSIBICHOIO CIOIYKOIO. 3
METOI0 MOYKJIMBOCTI HAITIBKUIPKICHOTO BHM3HAYCHHS TOi YM I1HIIOI CIOJYKH TECT-
CMYXXKa pO3JUIeHa Ha CErMEeHTH, 3a0apBiIEHHS OJHOTO 3 HHUX BHU3HAYAETHCSA
KUTIBKICTIO METa0OJITy B cedi, 3MiHy KOJbOPY CETMEHTa CMY>KKH Ha BiAMOBIIHHMA
MEeTaboMIT TOPIBHIOIOTh 3 J1arpaMoi0. TecT-CMY)XKH JO3BOJIAIOTh BU3HAYUTH
HasBHICTh: O1JKY, IJTIOKO3M, KETOHOBHUX TiJ, HITPUTIB, BUMIpsATH pH 1 muTtomy Bary
ceui. HasBHICTh a00 BIJCYTHICTh IIUX KOMIIOHEHTIB CIIY>KUTbh 1H(OpMAIIi€IO PO CTaH
BYIJICBOJHOTO OOMiHY, ()YHKIi HUPOK 1 MEYIHKH, a TAKOXX KHCJIOTHO - JIY>KHOTO
Oamancy marieHTa. TeCT-CMYXKH BHUKOPHCTOBYIOTHCS TUIBKM OJWH pa3 1
BUKHUJAIOTHCSA, KOXKHA YNAaKOBKA CMYXKOK MICTUTh TOYHY I1HCTPYKIIO iX
BUKOPUCTaHHS JJIsI OTPUMAaHHS JIOCTOBIPHMX pe3ysbTariB. [liarpama MopiBHSHHS
KOJIOPY, SK IPABHIIO, PO3MIIIYETHCS Ha €TUKETI. [103MTHBHI pe3yJbTaTH JEIKHX
TECTIB, HOTPIOHO MIATBEPAUTH UIAXOM MOBTOPHOTO BU3HAUCHHS.

CraTucTHYHE OMNpAIIOBAHHA PE3yJbTaTiB JOCHIKEHb 3AIACHIOBAUM 32
JIOTIOMOTOI0 TAKETIB NPUKJIAJHUX Nporpam [Uisi CTAaTUCTUYHOTO aHali3y JaHuX
Microsoft Excel. Ilpu BukoHaHHI CTaTUCTUYHOI OOPOOKH OTPHUMAaHMX HaHUX OYJI0
3aCTOCOBAHO HACTYIHI METOJU: PO3PAXYHOK CEPEAHBOr0 apU(pMETHUYHOTO Ta IOoro
cepenuboi moxuoku (M £ m); IpoBeAeHHS OL[IHKK BIPOTIAHOCTI Pi3HMIII OTPUMAHUX
pe3yJbTaTiB y MOPIBHIOBAHUX IPyIax 3a I0MOMOTow Kputepio CT’roieHTa.

PE3YJIBTATU TA OBI'OBOPEHHS
BusnaueHHsi 0i0XiMIYHUX MOKA3HUKIB cevi

Kinnesi npoaykTu oOMiHY peyOBHUH, O10JIOTIYHO aKTUBHI PEYOBUHHU, TOKCUHH,
JIKapChKl PEUOBUHM BUBOSATHCA 13 OPTraHi3My HUPKaMHU y ckiaii cedi. JlocmaimkeHHs
ce4l Ma€ BAXKJIMBE KIIHIYHE 3HAYEHHS 1 € 000B’A3KOBHM IPU OOCTEXKEHHI XBOPHUX.
[Ipu amamiszi cedi 3BepTaloTh yBary Ha (HI3UKO-XIMIYHI BJIACTHBOCTI: KUJIBKICTB,
TyCTHHA, KOJIp, 3amax, MPO30piCTh, peakilisi, OCMOJSIBHICTh, a TAaKOXX HAasSBHICTH
NaTOJIOTIYHUX KOMITOHEHTIB. Jl0 OCTaHHIX BiTHOCSTH O1JIOK, INTFOKO3Yy, KETOHOBI Tija,
3minu pH.

Jlnsg Bu3HayeHHs OUIKy B Ce€4l 3aCTOCOBYBajJM HAMiBKUIBKICHHM METOJ] 3a
JIOTIOMOTOI0  1HAMKATOPHUX TECT-CMYKOK BHpoOHUITBa « Hopma » (Ykpaina) Ta
«URISCAN» (Bupobnuursa YD Diagnostics, Kopest), sik exkcripec-aiarnoctuxy. Lei
METOJI 3aCTOCOBYIOTh B MEAMYHHMX YCTAHOBAX, MJIarHOCTUYHUX J1a0OpaTopisix,
JTKYBaJIbHO-NIPO(MUIAKTUYHUX ~YCTaHOBaX, 1 JOMAIIHIX YyMOBaX. 3acTOCYBaHHS
€KCIIpec-MeToly J03BOJISIE MIBUAKO OTPUMATH BiAMoOBiAb. HasBHICTH OUIKY B cedi y
O1IBIIIOCTI 30POBUX JIFOAEH HE BUSBIISIETHCS B3araii, abo *x Woro menie, Hix 0,033
r/n. Ilpu pochimkeHH1 1000BO1 ceul B HOpMI BUsBIsAeThea He Ouabie 0,03-0,05 r/n
Oinky. Llel moka3HuK 301JIBIIYETHCS MPU MATOJIOTTYHUX MPOIIecax.

HasiBHicTh O1JIKYy B ceul - MPOTEiHypis BUHHUKAE MPH IMiABUIIEHHI MPOHUKHOCTI
KIIyOOYKOBOi MeMmOpaHu, 1o 30iIblIye (uIbTpalifo OuUIKa Ta TPU3BOIUTH [0
HAJXO/DKEHHST B Ce€Yy OUIKOBUX MOJEKYJN 13 OUIBIIOI MOJICKYJSIPHOIO MAacoro.
[Iporeinypiss BUHUKAE TPU TOHKKUX YIIKOMKCHHIX KaHAIBI[IB HUPOK YHACITIIOK
nopyuieHHs: peadcopOiii O1IKy. BioK y cedl MOxe MOSBIATUCS NPU HAAMIPHOMY
CIIOKMBaHHI OITKOBOI TKi, NpU THKKOMY (I3UMHOMY HaBaHTaXKEHHI, TPH
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HEJIOCTATHOCTI CHUCTEMH KpOBOOOiry, 1H(ekmiiHux xBopobax. IIpu maronorii Oyae
BUABIIATHUCS +, ++ 200 +++, 110 03HAYA€E CTYIIHb MPOTEIHYPII.

Jlyist ekcripec-aHamizy cedi Ha TIF0KO3y BUKOPHUCTOBYBAIN 1HAUKATOPHI CMYKKHU
«I'moxotect» BupoOHuUTBA «Hopmay (Ykpaina). HasBHicTh riroko3u y ceul -
TIIIOKO3ypis. [ roKko3ypist HalyacTime 3ycTpidaeTbes MpH LYKPOBOMY J1a0eTi, MpH
rinepriikemii, el MOKa3HUK mepeBullye HupkoBuil mopir (9,4-10,0 Mmounb/n), a
TaKOX IPU eMOLIHHOMY HaIlpYy>XEHH1, IPU CIaJIKOBI HETOCTATHOCTI ()EPMEHTIB, 1110
3a0€3MeuyoTh peadcopOIli0 TIIOKO3M B KaHAIBIMX (TEKCOKIHA3a, TJIHOK030-6-
dbocdaraza), nmpu THKKIH HUPKOBUM HEJOCTATHOCTI. 3yCTPIHAOThCS CIaiKoB1 (GOpMHU
MEHTO3Ypii, PPYyKTO3ypii, raJakTo3ypii.

BusHaueHHs1 KeTOHOBUX TUI. J[0 KETOHOBHUX T BIAHOCSTHCS MPOAYKTH OOMIHY
pEUYOBHH (aIeTooITOBa, OETa-OKCHMACISIHHA KHUCJIOTa, alleTOH), sIKi (OpMYyIOThCS B
MEYIHIIl MPU TPoIeCi CUHTE3Y TJIOKO3M, MeTabosizmi kodepmeHTa A, 1o Oepe
y4acTh B PEaKIisAX MO MEPEHECEHHIO alMJIbHUX TPYyN MpU OKHUCIEHHI 1 CHHTE3I
KUPHUX KUACJIOT. 3 ceuero 3a 00y B HOpMi BUILISETbCS 20-50 MI KETOHOBUX T1JI, 5K
3BUYAMHUMU SKICHUMU PEAKI[ISIMA HE BHSIBISIOTHCS. SIKIIO K KITBKICTh KETOHOBUX
TiJT 301IBIIYETHCS, PEaKIlii CTalOTh MO3UTHBHUMU. J[JIT BU3HAYCHHS KETOHOBHUX T
3aCTOCOBYBAIM 1HAMKATOPHI CMYXKH «ATIleToHTeCT» BUpOOHUITBO «Hopmay
(Yxpaina). [lianazon xonneHtparii 0-15 mmoinb/n1. BMICT KETOHOBHX TLJT TTO3HAYAH
Bin 0 — BiacytHicTh; 1,5 mmoune/n (+); 3,0 mmons/n (++); 7,5 mmoaw/a (+++); 15
MMOJIB/J (++++). Komip — Bij )KOBTOr0 10 HAaCU4YEHOTo (h10JIETOBOTO, Yepe3 POKEBUI
1 momapaHueBuil. TecT Ha KETOHHM 3aCHOBAHMM Ha B3a€MOIli KETOHIB 3
HITPOINIPYCHUIOM B pPE3yJIbTaTi 3 YTBOPEHHSIM KOJbOPOBOIO KOMIUIEKCY BIJ CBITJIO-
poxkeBoro 10 OopmoBoro. KeToHypis Moke OyTH TPUCYTHBOIO NpH Ala0eTi Ta
rojiogyBaHHi. KeTOHOBI Tijla yTBOPIOIOTHCS B HAJIUIIKY K MPU IIYKPOBOMY Aia0eTi
NepIioro TUIy, Tak 1 apyroro tumy. [Ipu miabGeTi HaIIUIIOK KETOKUCIOT MOXKE
BUKJIMKATH HEOE3MeUH1 JJIs KUTTS anuao3 1 komy. KeToHM TakoX BHSIBISIOTHCS B
cedl MpH Al IHIIMX CTaHIB, BKIIOYAIOUH JUXOMAHKY, Y Mep10/ BariTHOCTI HasBHICTb
KETOHOBUX TIJ — 1€ CBIIYEHHS BUHUKHEHHS PAHHHOTO TOKCHUKO3Y, Y OCI0 3 HIETOIO
00OMEXEHOI0 Ha BYTJIEBO/IU.

Busnauennss pH ceui. 3actocyBamum  1HAMKATOpHI  CMYXKH  «pH»
BupoOHuITBa «Hopmay (Ykpaina). JlochimkeHHs 3A1MCHIOBAIM 3a JOMOMOTOIO
1HAMKATOpHOI cMykku 3 mianazoHom pH 5,0 — 8,5. [Ipu mocmimxenni pH ceua y
3I0POBUX JIOJIed Moke MaTu pizHy peakiito (pH Bix 4,5 mo 8,0), konuBanus pH
0OyMOBJICH] CKJIaJ0M XapdyBaHHS: M’sICHa JI€Ta 3yMOBIIOE KHCIIY pPEakiliio ceul,
nepeBakaHHsI POCIUHHOI Ta MOJIOYHOT 1K1 BeJle 10 3aly>kKHeHHs ceul. 3MiHu pH ceuil
BiAMOBIal0Th pH KpOBi; Mpu amnuao3ax ceya Mae€ KUCIY Peakilito, MpH ajaKalo3ax -
nyxHy. [Hom1 BiIOyBa€eThCsl PO3XO/KEHHS IIMX TMOKAa3HUKIB. B HOpMI peakiis cedi
cnabko kucia (pH mix 5 1 6). ko 1akMycoBUi nanipeps YepBOHIE, TO PEAKIIis cedl
KHCTIa, SKIIO KOBTIE - peakKilis OCHOBHA, SIKIIO HE 3MIHIOETHCS - peaKilisi HeUTpabHa.

TakuM YMHOM, BU3HAUCHHS O10XIMIYHMX ITOKAa3HHUKIB ceUl Ma€ BEJIUKE 3HAYCHHS
JUTSL TIarHOCTUKY 3aXBOPIOBaHb. J{aHi qociikeHHs y3araibHeHH] B Tabnuii 1.
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Taoaunga 1
BioximiuHi NOKa3HUKH cedi
IToka3HUK Hopwma 301IbIICHHS
binox 0-02r/n [TpoTeinypis BUHUKAE IPU XPOHIYHOMY

rIIoMepynoHedpuTi, mieaoHePUTI, HUPKOBIH
KOMI, BariTHOCTI.

I'1r0K03a - 9,4 -10,0 MMOJIB/TI

['11r0K03ypist BUHUKAE SIK TIPH IIYKPOBOMY J11a0€Ti
MIEPIIIOTO TUITY, TaK 1 IPYroro TUIY,

HHUPKOBIH HEJIOCTATHOCTI

Keronu VY HOpMI He 0,3-0,15mmomb/71.

BU3HAYAOTBCA | KeToHypisi BUHHMKAE MPU IyKpoBoMYy aiaberti I ta
II Tuny, royioxyBaHHi, TMXOMaHII1, BariTHOCTI.
3mina pH 5,0-7,0 Kucna peaxiiis BU3HaUa€THCS MPU IyKPOBOMY
niabeTi, mojarpi.

BioxiMivyHi MOKA3HMKHU CKJIAXY CJAMHU

CnuHa € CeKpeToM CIMHHHUX 3aJI03 Ta BaXXJIMBUM O10JOTIYHUM CEpPEOBUIIEM
MMOPOKHUHU POTa, i1 BJIACTHUBOCTI 1 XIMIYHMH CKJaJ CYTTE€BO BIUIMBAIOTh Ha CTaH
3y6iB. Ckiag 1 BJIACTHMBOCTI CIMHHU 3ajeXaTh BiJ HEUPOTYMOpaIbHOI peryJisiii
CIIMHHUX 3aJ103, 1HAUBIIyaIbHUX OCOOJIMBOCTEH, BIKY, CTaHy OpraHiB IMOPOKHUHU
pota. 3a 100y B cepeaHbomy BuainseTses 1,5-2,0 i ciaunu. OaHi€ 3 TOJOBHUX
byHKIIM civHU € MiHepanidytoua. CiuHa HacuueHa MiHepaJbHUMH KOMIIOHEHTaMH,
AK1 3a0€3Meuy0Th MPOIECH MiHepai3allli TBepAuX TKaHUHU 3y0a Ta 00YMOBIIOIOTh
PE3UCTEHTHICTh eMaJi 0 Kapiecy. CIuHa BUKOHYE MiHEpali3yrouy (PYHKIIIO TUIbKH
3a YMOBU HEWTpajbHOro abo cimabo mykHOro 3Ha4eHHS pH — B Takomy pasi BoHa €
MEePEHACUYCHOI0 10HAMU KajbIlito Ta Gochopy. Y 3B’sa3ky 3 mum Oyiio MpoOBEECHO
JocHipKeHHsT piBHS pH poToBOi piAvHM y HAiTe Ta JAOPOCIUX 3 MHOXKUHHHUM
KapieECOM Ta 3 TPYIIOI0 KOHTPOJIIO.

3 MeTow BHBYEHHS OIOXIMIYHMX [apaMeTpiB pOTOBOi pIAMHUM Ta il
MIHEpaII3yl0uoro NOTEHUIANy y IITe 0yJ0 J0CHiKeHo 12 3pa3kiB pOTOBOI PiAMHU
3 HUX 12 pmiteit — no 16 pokiB, SKMX PO3NOAUTMIM Ha JABI rpynu: 1- rpyna
KOHTPOJIbHA; 2 - Tpymna XBOpi Ha Kapiec. [Ipu 1ociiakeHHl NalienTiB APyroi rpynu 'y
IiTel 3 MHOKMHHUM KapleCcOM CIIMHA XapakTepusyBajach MiaBuileHHAM pH. PiBeHb
KHCJIOTHOCTI POTOBOi pIAMHU y OUIBIIOI KUIBKOCTI JIT€d 3 TPYNH KOHTPOIIO
nepedyBaB y Mexax (izionoriunoi Hopmu. [Ipuponuuii piseas pH ciuHu BU3HaYamu
3 BUKOPUCTaHHSIM TeCcT — cMyXok. [lonmepenqHpbo MAali€HT  CIJIbOBYBaB
HECTHUMYJIbOBAHY CJIHMHY B CHELiaJIbHy YalledKy. TecT — CMYXKy HOMIIaiu Y
poToBy piauHy Ha 10 cekyHn, a Aaji — KOJIp CMYXKHU MOPIBHSUIM 32 CTaHAAPTHOIO
IIKAJIO0 1 OIIHIOBAJIM 3a XapaktepoMm 3adapOyBanus: yepBoHe — pH B Mexax 5,0 -
5,8; xxoBTe — pH — 6,0 - 6,7; 3enene - pH B Mmexax 6,8-7,8. PesynapTratu BU3HAUCHHS
pH y oOcTexxeHux aiTed mpeicTaBiieHl y Tabmuili 2.

CytreBo Ha pH ciuHu BrmMBae 3yOHMI HamIT, KUIBKICTh OPraHIYHUX KHCIIOT,
AK1 yTBOPIOIOThCA MikpoopraHizmMamu. [Ipu pH Bumie 7,0 cTBOPIOIOTHCS yMOBH ISt
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HAJXO/DKEHHS 10HIB Kaibliio 1 ¢dochopy B MiHepani3oBaHI TKaHMHH 3y0a.
MiunepanpHuil ckiaa ciauHU pi3HOMaHITHHNA. llel moka3HMK ClIMHM BigoOpaxae
3araJbHUNA CTaH OOMIHY PeuOBHH B opraHizMi. CUCTEMHI XBOPOOU Ta 3aXBOPIOBAHHS
OpraHiB TMOPOXHUHH pOTa CYNPOBOKYIOTbCA 3MIHAMH BMICTY MIHEPaTbHUX
pedoBUH. BuzHaueHHs iXHBOTO BMICTY B CJIMHI BUKOPUCTOBYIOTH JJISL J1arHOCTHUKH
3aMajbHUX 3aXBOPIOBAaHb OPTaHiB MOPOKHUHH POTA.

Tadauusa 2
Ouinka pH ciunm y o0cTexkeHux aireid a0 16- T pokiB
Bik ['pynu
[Toka3Hukn Jitu xBopi Ha | JliT; Tpynu
Kapiec KOHTPOJIIO
pH HopwmanbHa - 6,8 -7,2
CJIMHU (6,8-7,8)
ITiaBuIL. KUCIIOT. 6,0-6,2 6,2 -6,6
Hitn (6,0-6,7)
16 no Bucoka kucmior. 5,4-5,8 -
pOKiB (590_578)
KinpkicTb Hopmanbhaa > 5 M - 5,4
BUZILJICHHS Huseka 3,5- 5,0 M 3,8 4,7
CIIMHY 33 SXB Jyxe Hu3bka<3,5mi - -
Koncucrenuis | HopmanbHa B’S3KICTh | - Hopmanbnaa
CJIMTHA [TixBuinena B’s3kicts | [ligBuinena | -
[[IBuakicTh camiBallii — 1€ mapaMmMeTp, SKUM  BIAITpa€ BaXJIMBY POJb Y

3a0€3MEeUCHH] OYMILEHHS POTOBOI MOPOKHUHU Ta 3IMCHEHHI MIHEpali3yr4ol
GyHKINT cuHU. 3TiAHO aHAIi3y OTPUMAaHUX JaHUX, MPEJICTABICHUX Y TaOauIll 2, 1e
CBIIYUTH TPO 3MEHIICHHS IMIBUIAKOCTI CIMHOBUJUICHHS 31 3POCTAHHSIM CTYIICHS
aKTUBHOCTI ~Kapio3HOro mpolecy. PiBeHb CTUMYJIbOBAHOIO CIMHOBHUALICHHS
OLIIHIOBAJIM IIJISIXOM BHUMIpPIOBaHHA 00'€éeMy BHJUIEHOI CIMHU Yy TAalll€eHTa 3a 5 XB;
Ty’kKe HU3bKUH — npu 00'emi 10 3,5 mut 3a 5 XB; HU3BKUI — TIpH 00'eMi B Mexax 3,5 -
5,0 Mn 3a 5 XB; y Ipylnu KOHTPOJIIO JOCIIPKYBaHUN TOKa3HUK OyB B Mexkax
HOPMAaJIbHUX 3HAa4€Hb OUIbIIE, K 5 MJI 32 5 XB.

B’s3kicTh CNMHM OIHIOBAIM TPH Bi3yaIbHOMY CIOCTEPEKEHHI HACTYITHUM
YUHOM: 3HA4YHO TIJBUINEHA, KOJM  CJIMHA — IIHUTHCS, TATHETHCS HUTKAMH,
MIJBUIIIEHA — CJIMHA TIIHUTHCS, € MyXUPIll, HOpMaJbHa - CJIMHA TTPO30pa BOSHUCTA.

Pe3ynpTaTi gociipkeHb CBIIYaTh, 110 BUHUKHEHHS Ta PO3BUTOK Kapiecy 3y0iB
MOB'sI3aHl 3 IUIUM PSJOM UYWHHHKIB, SK MICIEBOTO Ta 1 3arajbHOTO XapakTepy.
Oco0nMBY poib y PO3BUTKY Kapiecy BiJIrpae HE3aJ0BUIbHA Tiri€Ha POTOBOI
MOPOXKHUHU, 3arajbHUI CTaH OPraHi3My, Ta psJ IHIIKUX (PAKTOPIB.

Tomy nns 3’sCyBaHHS NPUYMH TOUIMPEHOCTI, IHTEHCUBHOCTI Ta KIIIHIYHHUX
0COOIMBOCTEN Mepediry MHOXMHHOTO Kapiecy 3yOiB y JiTeld Oysl0 3acTOCOBAHO
JTIKyBaIbHO-IPO(ITAKTUYHI ~ METOAW  JOCHI[PKEHHS HAa  OCHOBI  KIIHIYHHX,
MOPGhOIOTTYHUX, (BI3UIHUX, O10XIMIYHUX JTOCTIKEHb.
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3a pesynbraTamMu poOOTHM BAAIOCA BHUPIIIMTH Taki 3aBJaHHS: BU3HAYEHO
MOIIUPEHICTh, 1HTEHCUBHICTh, OCOOJMBOCTI KJIIHIYHOTO TIepediry Ta CTPyKTypHO-
(GyHKIIOHANIBHY PE3UCTEHTHICTh TBEPAMX TKAHMH 3YOIB y AITeH IMIKUIBHOTO BIKY 3
KapiecoM, a TAKOXK OLIIHUTH y HUX MIHEpaAJbHY IIUIBHICTh KICTKOBOT TKAHUHH.

Opniero 3 ocobimBOCTel mepediry kapiecy y AiTeil 10 16 pokiB € HasBHICTb
BEJIMKOI KUIBKOCTI 3yOiB 13 TOCTPUM I[IOYAaTKOBUM KapiecoM, TakK 3BaHOIO
nemiHnepamizaiieto emani. Tak, OUTbII HDK y TOJIOBUHH OOCTEKEHUX JiTeh 10 16
pPIYHOTO BIKY J1arHOCTOBAaHO TOCTPUIl TOYATKOBHM Kapiec, SKUU JIOKaTI3yeThCS
MEPEBAXKHO HA MOBEPXHIX BEPXHIX 1KJI, Ta HA HUKHIX PEMOJIsipax.

TakuM 4YMHOM, KJIIHIYHI OOCTEXEHHsI IiTe Ta J1abopaTopHI JOCIIIKEHHS
JO3BOJIMJIM OI[IHUTH OKPEMi UMHHUKUA PHU3UKY BUHUKHEHHS MHOXXHUHHOTO Kapiecy
3y0iB Ta KAapleCOT€HHY CHUTYallll0 B TOPOXHUHI pOTa, MiJ BIUIMBOM $KOI 1
B1I0YyBalOThbCSI 3MIHM TBEpAMX TKaHUH 3yOiB. Lli 1aHi MOXYTh CIyryBaTH OCHOBOIO
OOTpYHTYBaHHSI JIIKyBaJbHO-MPO(MIIAKTUYHUX 3aXOMAIB JJIsl JITeH 3 MHOKWHHUM
KapiecoM 3yO0iB.

Ouinka 0i0XiMiYHMX MOKA3HMKIB POTOBOI PiINHU Bi/l IHTEHCUBHOCTI Kapiecy

PoroBa pimuHa abo ciMHA BIAHOCUTHCS N0 BaXKJIMBUX CyOCTpaTiB POTOBOI
MOPOKHUHU, SIKAA BOJIOJIE KOJIOCAJIBHOIO 1H(GOpPMAIIE UIsi MPOTHO3YBAaHHS
BUHUKHEHHSI Ta Tepeliry OCHOBHUX CTOMATOJIOTIYHMX 3aXBOPIOBaHb. 3a HAIIMMHU
JAHUMH 010XIMIUHI TTOKA3HUKH POTOBOI PIIMHHU PO3PIZHSAIOTHCS 3aJICKHO BiJ CTamdll
3aXBOPIOBAHHS. Y MAI€EHTIB 3 Kap1ECOM BUSIBWJIA 3HMKEHHS IIBUJIKOCTI calliBaIlli Ta
pH potoBoi pianHM, miABUILIEHHS i1 B’S3KOCTI. Taki 3MiHM Oyiu OUIbII 3HAYHUMH Y
0ci0 3 BUCOKOIO IHTEHCHBHICTIO Kaplecy, IO CHIBIAJA€ 3 PE3yJIbTaTaMH 1HIIMX
aBTopiB [8, 9, 10]. AHay3 OTpUMAaHHUX JAHUX CBIAYUTH MPO 3MEHILEHHS IIBUIKOCTI
CIIMHOBHIUJIEHHA 31 3pOCTaHHSIM CTYNEHS aKTUBHOCTI KapiO3HOTO MPOLECY y AITeM.
Cepen aiTell 3 MHOKMHHUM Kapi€cOM IIeH MOKa3HMK BU3HayaBcs (3,5 mii 3a 5 XB), y
JITEH TpyNu KOHTPOJIO JOCHIKYBaHUM TMOKa3HUK OyB B MEXKax HOPMaJbHUX
3HaueHb (Outbmie, sk 5 Ma 3a 5 xB). [Ipu omiHII B’SI3KOCTI CAMHU y HOiTeH 3
MHOKMHHHM KapiecoM CJIMHA Maja MiJIBMINEHY B’SA3KICTh, HA BIAMIHY Bia AiTei
Ipynu KOHTPOJIIO, Y SKUX CJIMHA Majla HOpMaJbHY B’SI3KICTb.

3HmwkeHHs piBHSA npupoaHoro pH 3mimanoi cnunu (5,0-5,8) BusiBieHe Yy
KOHTPOJIbHIN Ipyti, y 3n10poBux pH OyB y Mexkax Hopmu (6,8-7,2). OTxe, y niteit 3
KapleCOM CIIOCTEpiraBcs IMiJBUINCHUN DPIBEHh KHCJIOTHOCTI POTOBOI PIAWHHU, IO
MPU3BOIUIIO 70 3HWKCHHS BMICTy Kanbiio Ta ¢ocdopy, BHACTIIOK HOTO CIMHA
BTpavaa CBO1 M1Hepan13yfoq1 BJIACTMBOCTI 1 TMEpEeTBOpIOBajacs Ha pIAUHY, IO
HiATPUMYE MPOLIEC AeMiHepati3alii emMalli.

[lopiBHsIIBHUN aHalI3 BIACTUBOCTEH POTOBOI PIAMHU AiTEH 3 KaplecoM 1 AiTe
Ipynu KOHTPOJIO, CBIIYWTH TPO MIABUINCHHS B’ S3KOCTI, 3HUKEHHS IIIBHIKOCTI
CJIIMHOBUAUICHHS, T1ABUILIEHHS PIBHS KUCIOTHOCTI, 3HWKEHHS MiHEpaJIbHUX PEUOBHH,
[0 CHOpHUSi€ IHTEHCUBHOMY YpPaXEHHIO TMOCTIMHUX 3y0iB KapiecoM. OTtpumani
pe3yabTaTh CBIIYUIIM IPO TE, 110 y AITEH 3 KaplecoM pOTOBa piuHA BTpayaja CBOi
3aXMCHI BJIACTUBOCTI IIOJI0 HEUTpamizallii OpraHiYHUX KHUCJIOT, K1 YTBOPIOIOTHCS B
POTOBIM MOPOKHUHI 1 B 3yOHOMY HaJIbOTI B PE3YJIbTaTl PO3IICIVICHHS BYTJIEBOIIB, 11€
CHOPUSUIO TPUBAIIOMY YTPUMAHHIO KapIECOT€HHOI CHUTYyallli B MOPOKHHUHI POTa Ta
MPOrpeCYBAHHIO MPOLIECIB AeMiHepali3allii emati 3y0iB y il rpymi JiTel.
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BioxiMiuHn# cKjIaJ THTiBaJIbLHOI PiAUHA

['ariBanpHa (SICEHEBA) piaWHA 3alOBHIOE SCEHEBUH JKOJOOOK MK BUILHUM
Kpaem siceH 1 3yboamu (mupunoro 0,25-0,5 mm). Bona € mpoaykrom TpaHccynparii
IJ1a3MU 13 KalIIpHOTrO pyciia sceH. 301p TiHTIBaIbHOI PIAMHHU MPOBOASTH PI3HUMHU
METOJIaMU: 3a JOTIOMOT0I0 HEHJIIOHOBHUX (PUIBTPIB, CMYkKOK (iIbTPYBAIILHOTO MAEPy,
CKJISTHUX MIKPOKaIJIsIPiB, @ TAKOXK SICEHEBUX 3MUBIB.

[iHriBanbHa piguHa BUKOHYE BaxuiMBi OlosioriudHi  (yHKLI: 3aXUCHY,
MIHEpaI3ylouy, peryiiaTopHy, BUAUIBHY. B HOpMI MIBHAKICT, BHUAUICHHS
TIHTIBaJIbHOI pIAMHU HU3bKa B cepeanbomy 0,5-2,4 mn 3a noOy. Ilpu 3ananenHi
TKaHUH TapOJOHTA KUJIbKICTh THTIBAJIIbHOI PIAMHU 30UIBIIYETHCS 1 TICHO KOPENIOE 3
KJIIHIYHUMH TIpOSIBAMH 3aXBOproBaHHA. IcHye g000Ba mepioJMYHICTh CEKpelii
TIHT1BaJIbHOI PIAWHU: ii IHTEHCUBHICTh MAaKCHMaJlbHA Y BEUIpHI TOJMHU, a MiHIMaJbHa
- BpaHui. Jlyig riHriBajgbHOI piAMHU XapakTepHa ctainictb pH. ['iHriBanpHa piavHa
o6epe yvacth y ¢opMyBaHHI 3yOHOro HalaboTy B o0macti siceH. CKIaI0BUMH
KOMIIOHEHTAaMH TIHTIBaJIbHOI pIAUHU € OUIKH, (epMeHTH, TIIIOK03a, MOJIOYHA
Kkuciora, docdomiman, HEeHTpaiabHI NI, CEUYOBMHA, aMiak, eJIeKTposTth. He
BHSBJICHO BIKOBUX BiJIMIHHOCTEH O1JTKOBOT'O CKJIQy THT1BaJIbHOI PIAUHHU.

[TopymieHHst 3B’s3Ky €MiTENiadbHOTO MOKPUBY 3 KYTHUKYJSIPHUM IIapOM eMalll
CBITYUTH TPO TOYATOK PO3BUTKY MATOJOTIYHOI siceHeBOi kumieHi. s XxBopoO
MapoJIOHTa XapaKTEepHE MOIMIUPEHHS MaTOJIOTIYHOTO MPOIlecy B 01K BEPXIBKH KOPEHSI.
XBOpoOU MapoAOHTY — 1€ 3alajlbHl MPOLECH Y TKaHUHAX SICEH, K1 MPU3BOJATH 10
pYHHYBAaHHS KOJAareHy ajibBEOJISIPHOI KICTKH, SKa MIATPUMYE 3yO, BHACIIOK YOTO
3y0, Bumanae. IlapoJOHTUT HaAWYacTIlIE PO3MOYMHAETHCS 13 3aMaJICHHS SICEH —
ririBiTy. Ilpy MapoAOHTHUTI BUHHUKAE 3alaJieHHs HABKOJO 3yOHHMX TKaHMH,
MOPYIICHHS 3y0OSICEHEBOTO 3’€JIHAHHS, OTOJIEHHS MHMKUA 3y0a, (1HOMI HAaBITh 10
KOpEHs 3y0a), yTBOPEHHS MATOJOTIYHUX 3y0O0sSCEHEBUX KHUIIICHD.

3axBOpPIOBaHHS MIMPOKO PO3MOBCIOMKEHE, PO3BUBAETHCS B YCIX JOPOCIHUX 1 €
NPUYMHOI0 BUJAJCHHS OLIbINOI KUIBKOCTI 3y0iB, HDK mpu Kapieci. Ha cwroromni
3aXBOPIOBAHHS TKAaHUH MAPOJIOHTY XapaKTePU3YETHCS MUPOKUM PO3MOBCIOIKEHHSIM,
MIBUAKAM TPOTPECYBAHHSAM XPOHIYHOIO MPOIECY, CXUIBHICTIO JI0 3arOCTPEHb Ta
gacTux peuuauBiB. CrocTepiraerbCcsi CTiKa TEHJCHINS J0 30UIbIICHHS pPIBHS
3aXBOPIOBAHOCTI y Mosiogomy Bimi. Ilpu 1mpomy nana mpobOieMa Mae 3araibHO
MEJMYHE Ta COIliaJibHEe 3HAYEHHS, OCKUIBKM MPU3BOAUTH 0 PAaHHbOI BTpaTu 3yOiB,
CTBOPEHHS BOTHUII] XPOHIYHOI 1H(EKIII1, 3HIKEHHS PE3UCTEHTHOCT1 OpraHi3my.

3MiHM 010XIMIYHOTO CKJIaqy TIHTIBaJIBbHOI PIAWHU HAMOLIBII SCKPABO BUPAXKEHI
MIpH 3anajbHUX Mporecax HaBKOJIO 3yOHUX TKaHWH. Crif] 3a3HAYWTH, 10 KITBKICHI 1
AKICHI 3MIHM CeKpelii 1 CKJaay TIHrIBaJbHOI PIAMHM BUHHUKAIOTH paHille, HDK
3’ SABJISTFOTHCS KIIIHIYHO BUPAXXEH1 O3HAKM 3amnajieHHs. HakonudeHHs sCeHeBOi piauHH
B SICEHEBOMY OJIOOKY KOpEIIO€ 3 KUIBKICTIO 3yOHOTO HAaIbOTy 1 KIIIHIYHHMH
nposiBaMu 3anajieHHs siceH. [lpm  3anmanbHUX mponecax TKaHMH TapojOHTa
30UIBIIYETHCS 00’ €M CeKpellii THT1BaJIbHOI PIIUHH.

B pe3ynbTaTi J0CHiIKEHHS JOPOCINX BCTAaHOBJICHO MOIIMPEHICTh MapOAOHTO3Y
nocTiiHux 3y0iB. Ilii 4yac CTOMATOJIOTIYHOTO OOCTEXEHHsI 3BepTajd yBary Ha
JIOKAJII3aIlli0 MapoJOHTO3HUX 3y0iB. OOCTEKEHHS TKAaHWH MapOJOHTa MOYHUHAIU 3
Orjsily siCeH. 3amajeHHs SICEeH, SK OAWH 13 OCHOBHUX CHMITOMIB 3aXBOPIOBAHHS
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MapoJIOHTa, XapaKTepU3y€eEThCs TIMEpeMi€ro, 1[1aHO30M, HaOPSIKOM, KPOBOTOUYHUBICTIO.
BceranoBieno, mo miag 4Yac 3amajeHHs, KUIbKICTh SICEHHOI PIAUHHU 301TIbIIYETHCS
o0xacTi pi3HUX rpynm 3y0iB (Tadu. 3.).
Tadoanusa 3
Ouinka KUIBKOCTI siceHeBOI pifuHu y nopociux 45-50 pokis
(Mr Ha CyXHH 32JIMIIIOK)

['pymiu 3y0iB [Ilenemna
BepxHns Hwxns
Pi3mi 0,07+0,11 0,07+ 0,13
[Tpemosisipu 0,17 £0,20 0,14 £0,27
Moutsipu 0,18 £0,28 0,21 + 0,30

Sk cBimuate gaHi Tabmuiil 3 y gopocinux BikoM 45-50 pokiB 3aXBOpPIOBaHHS
3y0iB Ha MapoJOHTO3 HaiuacTimie 3ycTpiyaerscs y Mossipax HukHboiI (0,21 + 0,30)
ta BepxHboi mieneru (0,18 =+ 0,28). JlaHi momo KUTHKOCTI $ICEHEBOI PIIUHU
MpeJcTaBlIeH] Ha puc. 1.

Z OuiHKa KUILKOCTI siceHeBOol piiHHHI

5 035 -

bl *
bl *

-

z 0,3 I
]

? I

s 0,25 -

" M KoHTponb
2 02 -

= Hocnig,
? 0,15 -

5 I

Z 0’1 _

-]

= 0,05 -

-

E -

= 0 . .

3 0,05 0,13 0,06 0,27 0,07 0,3
M Pisui Mpemonapum Monsapm

Puc.1. BuzdHayeHHS KiJIbKOCTI sICEHEBOI PiiUHM.

[Tokasnuku y rpymi gopociux (n=6) CBIAYWIN, PO TE€ IO 3MIHU KITBKOCTI
SCEHHOI PIIMHUA 3HAXOJWJIUCSA B 3JICKHOCTI B TSHKKOCTI TMepediry 3amaibHOTro
pOLECY.

Pesynbratn Bu3HaueHHs pH sceHeBoi pimuHU Yy OOCTEKEHHUX JOPOCIHX
npeJcTaBieHi y Tadnuii 4.

Taoauuga 4
Ouinka pH siceHeBoi piaunu y gopocux Bikom 45-50 pokis
['pymnu 3y0iB BepxHst Ta HIOKHS 11e1ena
KonTposan Jlocin
Pi3ii 8,6 5,0
IIpemonsipu 7,5 4,6
Monspu 7,0 4,5
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PesynbTaTi po3moiay Matojorii cepesl ypaxeHux 3y0iB MpeacTaBiIeHl Ha puC.

13,00%

Pizui
H [Tpemonapu

Monsapu

Puc. 2. Po3noain ypaxenux 3y0iB B 3aj1e:kHocTi Big pH, Ta Jokanizauii
NMapoaoHTo3y, y %.

3mina pH y mapomoHTanbHUX KHUINEHSX JO03BOJISIE CYIUTH TPO IHTCHCHUBHICTH
3amajabHO1 pPeakilii, TIr€HIYHUN CTaH TMOPOXHUHU pOoTa Ta €(EeKTUBHICTh JIKYBaHHSI.
OpieHTOBHI J1aHl OJiepKadu 3a JOTIOMOTOI0 1HAMKATOPHOI CMY>XKH 3 KOJHOPOBUMHU
JIUJICHHSIM, TIPY [IbOMY 3MiHa IHTEHCUBHOCTI ii KOJIbOPY BioOpakana BeqnuuHy pH.

3a HasBHOCTI 3alajieHHs 1 BUpAa3KyBaHHS TKAHWHU KUCIOTHICTH IMiJIBUIILyBaIacs
no pH 4,6-5,1; a npu epekTUBHOMY JIIKyBaHHI 1 JOTPUMAaHHI TIT€HU TNOPONKHUHU
poTa MPOXOAUTH 3aTy>KyBaHHs poToBoi piauHu (pH 7,0-9,0).

Pe3ynbTaTi 610XIMIYHOTO JOCIIKEHHS CBITYMIIM, 110 HAlYacTiIe mapo0HTO3
BUHUKAB y MOJIApAaX BEpXHbOI Ta HUKHBOI 1mienenu pH 4,5 1o 4,6.

OmauM 3 ocHOBHUX (DaKTOPIB, SKHM BU3HAYAE BIACTUBOCTI O10JIOTIYHOTO
CepelloBUIlla € WOro TririeHiYHui craH. ONIHIOIYW TITIEHY POTOBOI MOPOXHUHH,
OTpUMaHIi JIaHl CB1TYaTh PO HE JOCUTh TaPHUI PiBEHB TIT1€HU POTOBOT OPOKHUHU Y
XBOPHUX, 110 MOXKE CTBOPIOBATH HECHPUSTIUBE CEPEJIOBUIIE Ta HETATUBHO BILIUBATH
Ha TKaHWHHU MapOJIOHTA.

3 METOI0 BUBYEHHS KIIIHIYHOTO Mepediry 3aXBOPIOBaHHS TKAaHWH IapOJIOHTA
MPOBEICHUI TOPIBHSUIBHUI aHaji3 pe3yJbTaTiB JAOCHIIKEHHS CTaHy TIri€HH
MOPOXXHUHU POTA 1 TKAHUHU MapoioHTa. BpaxoByrouu diTeparypHi JaH1 1 Halll JaHi,
Ha PUCYHKY 3 TipencTaBieHi (pakTopH, M0 HA HAITy AYMKY BIUTMBAIOTh Ha PO3BUTOK
3aXBOPIOBaHHA [6, 7].

VYci aBTOpU MIAKPECHIOOTH, IO PIBHIO 3aXBOPIOBAHOCTI TKAHWH MapOJOHTA
BIJIIOBIJIaB HU3bKHUIl pPIBEHb TIri€HH MOPOKHUHHM poTa. Barome 3HaYeHHS MaroTh
MICIIEBI MIKVIMBI YMHHUKHU. Y HM3I MICIEBUX (DAKTOPIB, K1 BIUIMBAIOTh HA CTaH
MapoJIOHTa, BUJUIAIOTH 3YyOHI BIAKIAQJCHHS, IMIKIHMBI 3BUYKHA. OKpiM 3yOHHX
BIJIKJIAJICHb y TOPOXKHUHI POTa € HU3KA PI3HUX MEXaHIUYHUX, (PI3UYHUX 1 XIMIYHUX
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(bakTopiB, IO CIPHUSIIOTH JIOKATBHOMY IMOIIKOIKEHHIO TKaHUH NMapoaoHTy. Po3BUTOK
3amajbHUX TKAHWH MapoJOHTa MOXK€ OyTH CIPUYMHEHUN XPOHIYHHMHU TPaBMaMH
rOCTpUX KpaiB KapiO3HMX TMOPOXHUH Yy TMPUIIHUKOBIN o6nacti 3yO0iB. [lpu
HENPaBWJILHOMY 3aCTOCYBaHHI KOMIIOHEHTIB IUIOMOYBaJlbHUX MaTepialliB Ta I1HIIUX
JIKyBaJIbHHUX 3aCO01B 1 3aX0/11B MOKJIMBE XIMIUHE MOMIKO/KEHHS TKAaHUH MapoOHTa.
HecanoBana mopo’kHWHA, B SIKiil MPUCYTHS BU3HA4YHA KUIBKICTH 3YOiB, Ypa)K€HUX
Kapi03HUM MPOIIECOM — 11€ TAKOXK CIIPHSIE MOIIKOKEHHIO MTAPOJIOHTY.
\

IIpHYHHKH
PO3BHTKY
napoAOHTO3Y

3ananbHi
3aXBOpIOBaH
HA riHriBiT

Husbrknii
pPiBeHB
ririenn

Belka KiJIbKiCTB
3y0iB 3 kapiozHEM
np 0LecoM

ki gauei
IBHYKH

3yoni
BigKIadeHHSA

Puc. 3. ®akTopu po3BUTKY NAPOJAOHTO3Y

B kapio3HMX MOpOKHMHAX HAKOMUYYIOThCA 3ayuiuku iki. [l dac KyBaHHS
NAaIll€EHT HABAHTAXYy€E I 3yOHW, BHACIIJIOK YOrO BHHHMKAE NEPEBAHTAKEHHS 1HIIUX
AUITHOK 3yOHOTO pAIy, L0 CIPHUS€ MOPYIIEHHIO CaMOOYHINEHHS 1 YTBOPEHHIO
3yOHUX HaIlllapyBaHb 3 HACTYITHUM ypaKEHHSM TKaHUH MapOOHTA.

He3Bakaroun Ha BUBYEHHS 0aratboX METOMIB JIOCIIPKCHHS, 3aXBOPIOBAHb
NapoJOHTa, BEJIMKE 3HAUEHHS Ma€ MPOBEACHHSA JOCHIKEHb IIOJ0 BU3HAYCHHS
JOCTYITHUX, MIPOCTUX Yy BUKOHAHHI Ta 1H(OOPMATUBHUX MOKA3HUKIB TIrl€HU POTOBOI
MOPOKHUHU, CTAHy TKAHWH MApOJIOHTA Ta OCHOBHUX (D13UKO-XIMIYHUX BIACTHBOCTEH
POTOBOI PIAWHM, IO JTO3BOJISATH OIIHUTH PU3HMK 3aXBOPIOBAHHS.

OTxe, BUBYEHHS CKJAJQy 1 BJIACTMBOCTEW TIHTIBAJbHOI PIIMHU MOXKe OyTH
00’€KTUBHUM KPHUTEPIEM B OLIIHIOBAHHI TSKKOCTI Mepediry 1 mMporHo3y 3axBOPIOBAHb
TKaHUH MOPOKHUHU POTa Ta €(PEKTUBHOCTI 1X Teparii.

OuiHka MPOrHOCTUYHOI 3HAYUMOCTI 3aNPONOHOBAHUX METO/IB
HEiHBA3MBHOI 1IarHOCTUKH

PanHs nmiarHOCTMKAa OCHOBHHMX CTOMATOJIOTIYHWX 3aXBOPIOBAaHb TaKHX, SK
(kapiec, TApOJOHTUT) Ta TMPOTHO3YBAHHS IXHBOTO PO3BUTKY € aKTyaJbHOIO
po6IeMOr0. 3HAYHUM PICT PO3IMOBCIOKEHOCTI IIUX MATOJIOTIH cepes HaceICHHSs, Ta
BCe OUIBII MOJIOAMM BIK XBOpHUX, CBITYUTH TIPO HEIOBEPIICHICTH METOIIB
JIarHOCTUKHU, IO 3aCTOCOBYIOThCS. ToMmy po3poOka HOBUX JOCTYIMHUX METOIIB
MIPOTHO3YBAHHS WX 3aXBOPIOBAHb € BAYKIMBOIO IS MAIIEHTIB.
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st nmepenbayeHHs UMOBIPHOCTI BHUHUKHEHHS 3allajibHUX 3aXBOPIOBaHb, HAMU
OynM 3acTOCOBaHI MIBUJKI, JOCTYIHI, OI0XIMIYHI METOAM BHU3HAYEHHS MOKA3HHKIB
POTOBOI PiAMHU. 3aMPONOHOBAaHI CHOCOOM MPOCTI Yy BUKOHAHHI, BOHH JI03BOJISIOTH
MiABUIIUTA €(QEKTUBHICTh MPOTHO3YBAHHA MOPYLIEHb MOPOXKHUHU POTa, IO Ja€
MOKJIUBICTh CBOEYACHO PO3MOYATH JIIKyBaHHS.

Metoau  OCHDKEHHS —TependadaroTh MIHIMYM — MaTeplalbHO-TEXHIYHOTO
3a0e3neyeH s, JOCTYMHI JUIsi BUKOHAaHHS Yy KJIIHIYHMX, HaBYaJIbHUX 1 HayKOBHUX
nabopaTopisix, iX 3aCTOCYBAHHS JO3BOJMTH OOCTEKUTH BEIIMKY KUIBKICTh JIIOJIEH 3a
MaJil IPOMIXKOK Yacy.

IlepeBaru Ta He0JIiKH HEIHBA3UBHOI JiaTHOCTUKH

[lepeBaramMmu MeTO/IB HEIHBA3WBHOI J1arHOCTUKU € PO3IIUPEHHS  CIEKTPY
JTOCTIDKEHUX  OlOpiIMH, OTPUMAaHUX HEIHBAa3MBHUM  IIUISIXOM, BHU3HAYCHHS
MOKA3HUKIB, BHUMIPIOBAaHHS KOHIIEHTpaIlli KOMIIOHEHTIB Yy IHMX OlopiavHax 3
MOPIBHSHHAM iX IWHAMIKH Y KPOBI, PO3BHUTKOM HOBHUX HEIHBAa3WMBHUX METOIIB Ta
IpuiIagiB Juisi Oe3IMocepeHhOr0 BHUKOHAHHS aHAIi3y Ta OTPUMaHHS pe3yJbTary.
30kpeMa, MOCHTIHKEHHS Y KIIHIKO-AIarHOCTUYHUX JIa0opaTopisx I1HIMUX O10piauH,
KpIM KpOBI Ta CUPOBATKH, CKJIa1at0Th nmoHaa 50 % BiJ yciei KITbKOCTI aHai31B.

[lepeBaru: mpu AOCHIAKEHHI OIOJOTIYHMX PIAWH - JOCTYHHICTb, MPOCTOTA,
HU3bKa BapTICTh; MIBUAKICHE OTpUMaHHs 1H(OpMalii;, Ajid maimieHTa 1e Oe3neyHuid,
6e300:icHMI, OE3KPOBHUIL €Tall; XOpola Bi3yasi3allisi, MaCOBICTh CKPUHIHTY.

Henmoniku: mpu  3acTOCyBaHHI  amapaTypyd  HasBHICTh  NPOMEHEBOTO
HAaBaHTaXEHHS Ha OpraHi3M; HEOOXIJHICTh BBEJEHHS KOHTPACTHOI PEYOBUHH,
TEeXHIYHI BUTPATH Ha anapaTypy, HalliBKUIbKICHE BU3HAUEHHS IMOKa3HUKIB.

BUCHOBKU
1. ¥V poboTi HaBeneHO OOIpyHTYBaHHS 1 MPAKTUYHE 3HAYECHHS BUPIIICHHS
HAyKOBOI 3ajaul — MIABUUIEHHS €(QEKTUBHOCTI Ta MPOTHO3YBAaHHA pPAHHBOL

TIarHOCTUKH, MUISXOM BUSIBJICHHS O10XIMIYHUX MapaMeTpiB Opra”i3Mmy JIIOJAWHHU B
HOPMI, a TAKOXX MpH maToJorii. JlocmimkeHo 3MiHU O10XIMIYHOTO CKJIaay Cedi, CIMHH
Ta T1HT1BAJIBHOI PIMHU 13 3aCTOCYBAHHSAM Py HEIHBA3UBHUX METO/IIB.

2. Ilpu nmocnimxeHHi G10XIMIYHOTO CKJIaay C€4Yl BH3HAYEHO TaKl MOKA3HHKHU:
KiJIbKiCTh 3araqbHOro OiKy, IIIOKO3H, KeTOHOBUX Til, pH. Ix Bimxunenus Bix Hopmu
CBIJTYMJIO TIPO HASIBHICTH P13HUX MATOJOTIYHUX CTAHIB.

3. Orpumani gaHi moj0 O10XIMIYHOTO CKJIQQy CIWHU JAal0Th 3MOTY (HaxoBo
OLIIHUTH MPUYMHHU 3aXBOPIOBaHb CIU30BOI OOOJIOHKM MOPOKHUHU POTA 1 OPraHis,
PO3MIILLEHUX Yy HIi, mpoBecTH iX NpoduIAKTUKY Ta JiKyBaHHS. OTxe, ciIuHa
3IMIIAETHCS OJJHUM 13 TIEPCIEKTUBHUX OO0'€KTIB JOCIIKEHHS, 10 BKIIIOYAE MOBHY
HEIHBA3UBHICTh, OararopazoBuil 1 HeOOMexkeHuU 3a 00'eMOM 3a0ip MaTepiany.

4. 3MiHM O10XIMIYHOTO CKJIaAy TIHTIBaJbHOI PiAMHU OyJIM HAMOUIbII SICKPaBO
BUpXECHI TIPHW 3alajbHUX TpoIllecax HaBKOJO 3yOHMX TKaHWH. [lpm 3amanpbHUX
mpoliecax TKaHWH MapoJOHTa 30UIbIIYBaBCS 00’€M CEKpellli TIHT1BaJIbHOI PIJIUHU, 1
3MiHIOBaBCs MOKa3HUK pH.

5. CBoe€uacHICTh JIarHOCTYBaHHS MATOJOTIi OpraHi3My Ja€ 3MOTY BHUSBHUTH
3aXBOPIOBAHHS HAa PaHHIX CTalisX, 3MEHIIUTH TPOSBH 3aMyIICHUX MPOLECIB, A€
3MOTy KOHTpPOJIIOBaTH €(EeKTUBHICTh JiKyBaHHS. L[ HEOOXIAHICTH € TOJOBHOIO
IPUYUHOIO PO3BUTKY 1 BIOCKOHAJIEHHSI METO/I1B HEIHBa3UBHO1 J1arHOCTUKH.
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Abstract. Modern non-invasive methods of diagnostics of the human body are considered in
the work. Research Methods: these are rapid tests in urine and saliva; rapid tests to determine the
properties of saliva; biochemical and physical methods - to determine the properties of gingival
fluid; functional methods - determination of salivation rate; clinical methods - determination of
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index evaluation of periodontal tissue; statistical methods - to determine the reliability of the
obtained research results.

The subjects of the study are: saliva, urine of healthy persons and persons with pathologies,
oral and gingival fluid of healthy and sick patients.

Purpose: to determine the biochemical parameters of the human body using modern non-
invasive methods of study in normal and various pathological conditions.

Obtained conclusions and their novelty. The substantiation and practical importance of
solving a scientific problem - increasing the efficiency of predicting early diagnosis by identifying
the biochemical parameters of the human body in normal and pathology - are presented in the
work. Changes in the biochemical composition of urine, saliva and gingival fluid were investigated
using a number of non-invasive methods. On the basis of biochemical analyzes, an algorithm for the
diagnosis of a number of diseases in outpatient and clinical settings without the use of expensive
equipment and reagents is proposed.

The results of the studies can be applied: in mass screening studies, in outpatient and clinical
settings in the diagnosis of a number of diseases, in particular, without significant economic costs.

Keywords: non-invasive methods, saliva, urine, gingival fluid.
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Annotation. The article describes the main aspects of environmental auditing of the entities
of Eastern Podillya. It considers the general description of objects and territories of natural-
reserve Fund of the region. It was found out that for effective environmental management of
protected objects it is advisable to improve the system of their ecological audit, which will improve
the sozological status of the environmental object in order to preserve the biotic and landscape
diversity of the region
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Problem statement. Conservation of Biodiversity (BD) is one of the most
important tasks of the global community to achieve its sustainable development. It is
important for all spheres of human activity (economic, social, environmental),
defining the culture, spirituality and mentality of the society. But now, the volumes of
society's activities have approached the boundaries of the resilience of natural
ecosystems. Humans, like biological species must realize that its survival depends on
the survival of other species of plants and animals, from preserving the entire gene
pool in different ecosystems. The solution of the problem of preservation of the BD at
the biosphere level originates from local and regional degrees that is a fishbone for
maintaining the ecological equilibrium of natural systems. The BD, which was
formed during the prolonged biological evolution, is a critical natural resource (35%
of all human needs), and its full preservation is possible only by «ex situ» and «in
situ». One of the varieties of a species is the conservation of reference sites, which
have a large share of the existing richness of flora and fauna of any region.

Presentation of the main material. An important aspect of the conservation of
the Eastern Podillya (4.5% of the territory of Ukraine), its reproduction and rational
use are effective functioning of natural-protected objects and territories (NPO&T).

The modern Nature Reserve Fund (NRF) of Eastern Podillya (on 5.3.2019)
included 439 (425 in fact) territories and objects with total area of 66730.48 hectares,
which 1s 2.52% of its total area. The actual NRF area is 56866.68 hectares, which is
2.15% of its total area (table 1) [2], but only in 42.5% of these objects are the
boundaries in nature.
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Network of territories and objects of Natural Reserve Fund
East Podillya (as of 05.03.2019)

No Category, type .of territories and Number Area, % Com-
category objects (pieces) | hectares mandments
Natural-Reserve Fund from area
L Natural Reserves - -
1. Biosphere reserves - -
1ii. National Natural Parks 1 20203.4 0.76
Iv. Regional landscape Parks 4 18468.38 0.70
V. Preserves 157 25204.2 0.95
v a) national significance: 22 13565.2
o - Landscaped 1208
- Forest 1 295
- Botanical 15 7970.5
- General Zoology 2 4091.7
P b) local significance: 135 11639
V.2 - Landscaped 56 3797.1
- Forest 6 73.7
- Botanical 50 5219.55
- Hydrological 16 1442.06
- Ornithological 4 462.97
- Entomological 1 13.3
- General Zoology 2 630.3
Vi, Natural monuments: 194 1071.32 0.04
a) national significance: 9 320.5
- Complex (geologic- 2 143
botanical profile) 2 12.5
VI 1. - Botanical 1 69
- General Zoology
- Geological 4 96
(geomorphological profile)
b) local significance: 185 750.82
- complex 5 280.2
VI 2 - Geological 15 30.75
T - Hydrological 59 2.36
- Botanical: 101 363
- General Zoology: 5 74.51
Vii. Reserve Tracts 29 951.4 0.04
Viii. | Botanical Gardens: - -
VIII. 1. | a) national significance - -
VIII. 2 | b) Local significance - -
Ix. Dendrological Parks: 1 Dec;’i;zber 0.0004
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IX 1. | a) national significance - -
IX. 2. | b) of local significance: 1 Dec?gber
X Zoological Parks: - -
X. 1. | A) national significance - -
X. 2. | b) local significance - -
Xi. Parks-Monuments Park Art: 39 821.8 0.03
XI. 1. | A) national significance 12 429
XI. 2. | b) local significance 27 392.8
Together: 425 66730.48 2.52
Are part of the tel'l:ltOI'leS of other NRF 14 0863.8 0.37
objects
Actual NRF Area 425 56866.68 2.15

NRF is presented by national nature park (NPP) «Karmelyukkovo Podillyay»
(20203.4 ha), 4 regional landscape parks (RLP): «Murafa» (3452.7 ha), «Mean
Pobuzhzhya» (2618.2 ha), «Nemyrivske Pobuzhya» (5678 hectares), «Dniester»
(6719.48 hectares), 157 orders: botanical (15 national significance, 7970.5 hectares,
50 of local significance — 5219.55 hectares), hydrological (16 local significance,
1442.06 hectares), landscape (4 national Significance, the area of 1208 hectares, 56
of local significance - 3797.1 hectares), forest (1 national value, area of 295 hectares;
6 local significance - 73.7 hectares), general zoological (2 national significance, area
of 4091.7 hectares; 2 local significance — 630.3 ha), ornithological (4 local values,
462.97 hectares), entomological (1 local the value of 13.3 hectares), area of 25204.18
hectares (22 - national significance - 13565.2 hectares and 135 - local significance -
11638.98 hectares), 29 protected tracts, an area of 951.4 hectares, 194 natural
monuments, 1071.32 hectares (9 national significance - 320.5 hectares: 2 complex -
143 hectares; 2 botanical - 12.5 hectares; 1 general zoological - 69 ha; 4 geological -
96 hectares; and 185 — local significance — 750.82 ha: 101 botanical — 363 hectares;
59 hydrological — 2.36 hectares; 15 geological — 30.75 hectares; 5 general zoology —
74.51 ha; 5 complex — 280.2 ha), 39 park-monument of landscape art, area of 821.8
hectares (12 national significance - 429 hectares and 27 - local significance - 392.8
hectares), 1 dendrological park of local significance, with an area of 10 hectares [3].

For effective functioning of protected objects it is advisable to improve the
system of their ecological audit — a documented system, independent process of
evaluation (control), which includes gathering and objective estimation of evidence
for the establishment of conformity of certain types of activity, measures, conditions,
management system.

Ecological audit of protected objects is a managerial tool — a methodology based
on the system approach, which evaluates, complying with the criteria of auditing and
increases the ecological efficiency for preservation and effective functioning of these
objects. The environmental efficiency of management in protected areas is assessed
according to the criteria of compliance with environmental legislation, environmental
norms and standards, environmental policy, progressive environmental practice, the
requirements of improving environmental characteristics for economic activities and
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the effectiveness of environmental expenditures [4].

The purpose of state control over the observance of the regime in the nature
reserves and territories (NR&T) is to ensure compliance with the environmental
legislation, prevention, detection and termination of the offenses. The main function
of state control is the State ecological inspection in Vinnytsia region and its territorial
subdivisions. In its composition must be a special unit for control of the NR&T
regimes. Thus, only in the beginning of 2020 the environmental inspectors in the
region had conducted more than 100 different measures to eliminate fires in natural
ecosystems on the area near 1000 hectares. For conservation and reproduction of
forest ecosystems since 2004, the security control, protection, use, and reproduction
of forests. Its responsibilities include supervision, accounting of pests and diseases of
the forest, conduct of forestry surveys, appointment and conduct of forestry
measures, methodological assistance to the workers of forest protection on the
ground, check the conservation of forests nature reserve fund (NRF). State control in
the field of conservation should also be carried out, in our opinion, by the
environmental authorities.

Inspections in order to control the observance of the NR&T regime must be
conducted in accordance calendar schedule, which should become an integral part of
the annual (semiannual, quarterly) work plan of inspection units. Depending on the
volume of conflicting test problems, they can be complex, target, operative or special.

Complex inspections can cover not only the issue of environmental protection,
but also other activities, and to participate in them, experts from ministries and
agencies, research institutions, representatives of local authorities and the public
should be involved. Target, operative and special inspections have their focus on the
separate directions of environmental activity, such as the compliance with regime of
protection of territories and objects of NRF, the State of implementation of measures
to ensure compliance with environmental legislation, the state of execution of
prescriptions regulatory authorities. In addition, the state control of NRF should
include the use of documentary inspections and inspections on the ground. In the first
case, all available official documentation should be checked, approved in accordance
with the current legislation. In the course of this test, an analysis of economic activity
should be done in accordance with the project documentation. In the second case,
checks should be done after determining the requirements and conditions for reserve
regime of these objects. At the same time, their place in the landscape structure is
clarified, the removal of the indicators in accordance with the planning and
cartographic materials (schematic map). The boundaries of the territories must be
fixed by the border-economic pillars, typical security signs, information house in
accordance with the description and sketch. At the facilities of NRF, which are
represented by forest area, are warned against unauthorized and illegal felling, the
damage of trees and shrubs (on the stumps arbitrarily and illegally cut down trees, a
diameter of 12 centimeters or more, not marked by the act of state protection of
unauthorized felling, where there will be no corresponding stamp). Testing of the
NR&T should provide for and check the compliance with of the appropriate
protection regime of the territories reserved for the next protected areas. As a result of
the audit, the act in three copies of the application, stating and documentary parts,

ISSN 2567-5273 49 www.moderntechno.de



Modern engineering and innovative technologies Issue 12 / Part 5

signed by the reviewer and supervisor of the facility NRF [5-6] shall consist.

An important aspect of the ecological audit of the protected areas of the region
should be public environmental control, which is in the Law of Ukraine «On the
nature-reserve fund of Ukraine» is carried out by the civil inspectors in the
environment, who conduct their activities in accordance with the Regulation on
public control in the field of environmental protection environment, approved the
Ministry of ecology and natural resources of Ukraine in 2002. Public inspectors, who
are over 18 years old, should act together with state-owned environmental inspectors
with appropriate rights and their work should be coordinated by environmental
protection agencies.

According to the Law of Ukraine «On the nature-reserve fund of Ukraine»
preservation of territories and objects of NRF shall carry out state service of security.
Its activity is provided by: 1) installation of the reserve regime; 2) organization of
systematic observations on the state of protected natural systems and objects,
carrying out complex researches in order to develop the scientific foundations of their
preservation and effective use growth; 3) compliance with the requirements for the
protection of territories and the objects of NRF during economic, managerial and
other activities, the development of project and design and planning dock, land
management, forestry, conducting environmental impact assessment; 4) introduction
of economic levers for stimulation of their protection; 5) the implementation of state
and public control over the observance of the regime of their protection and use; 6)
establishment of the increased liability for violations of their protection and use, as
well as for the destruction and damage of natural reserves and objects; 7) conduct of
wide international cooperation in this area; 8) conduct of other measures for the
conservation of territories and objects NRF [5-7].

Protection of natural reserves, national nature parks, as well as botanical
gardens, dendrological parks, zoos of national importance shall carry out services of
their protection. Protection of territory and the facilities of other categories must rely
on institutions and organizations in which they are located (conservation obligations
liabilities). If necessary, their protection may provide special administration of nearby
natural reserves, national and regional landscape parks. Local governments, local
executive bodies should promote protection and government of territories and the
objects of NRF, which will ensure that they are entrusted with their tasks.

The improvement of the protection of the natural objects in the region must be
carried out in order to form the ranger units, as it is widespread abroad. This should
include the following areas: organizational measures, improvement of logistical
equipment, prevention of delinquency, work with the population and visitors, rescue
measures of assistance, etc. At the same time traditional precinct method of separate
detours by pass guards should be closely combined with the creation of such a special
security service, the mobility of which depends on the equipped vehicles and stable
communication

The territorial security organization in the region should be determined by the
results of the analysis: information on cases of illegal penetration to the closed
territory, facilities of driveways, communications, protected area objects that will be
bound by the special protection. Areas of influence of protection must be extended to
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the territory, because only such an approach can provide for the prevention of
offences. It is necessary to protect not only the nature-protected area within its
official limits, but also the specific objects and areas that are located nearby.
Therefore, the project of organization of the protected area, protection of its natural
complexes should determine all the problematic areas of protection, the need for
equipment and preventive measures. Should be ensured: the number and location of
borders and support points; organization of checkpoints and road barriers installation;
the organization of pickets. The preventive measures should include: installation of
marking the boundaries of natural protected areas, its separate areas and areas of
special protection. The equipment of parking and places of rest of the house,
publications in social networks, local press, performances on television and in rural
landings, the issue of booklets and prospectuses, installation of stands, extensive
disclosure of information on offences and offenses, biotechnical measures to lure
animals in controlled areas. When planning security services are very good for those
activities that are doable in modern conditions. Also, special attention should be paid
to the most critical for saving the biodiversity in the period of time, in particular:
flowering of the genus and endangered plant species, and poultry breeding, reptiles,
amphibians and mammals, spawning fish, flammable period, during the flood, in
snowy waters, during autumn rains and so on [5-7].

Conclusions. Ecological audit of the protected objects of Eastern Podillya
should be the main basis for their preservation and effective use. To preserve the
status of protected area and protection of its natural landscape complexes it is
advisable to plan measures for training and professional development of the
inspection staff. They should be focused on learning environmental legislation and
organization of the state guard service, interaction between the inspectors, units on
the basis, frontier pledge, forest security services, fish protection services, public
environmental inspectors, volunteers and other services, as well as obtaining basic
knowledge about the environmental and historical and cultural values of the protected
area. The understanding-and-prophylactic measures to the local population and
visitors should be a priority in the preparation and retraining of personnel of the state
protection service of protected objects. It will facilitate the work of the state security
service and the inclusion of a lawyer in the administration of the institution of reserve
facility. Increasing the activity of the state protection service of protected objects
should be carried out due to increased monetary costs, improvement of social
working conditions, maintenance of a form, means of individual protection and ex-
trend assistance, insurance of life and health, systems of moral incentive.
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Anomauia. B cmammi po3zensinymi OCHOBHI acnekmu eKoJI02IYHO20 ayoumy 3ano8iOHUX
00’exkmie Cxionoeo Iloodinna. Ilooano 3azcanvHy Xxapaxmepucmuxy o0’ekmig i mepumopii
NpUPOOHO-3anoBioHo20  Gondy peciony. 3’sacoeano, wo O0a1 epeKmueH020 eKON02IUHO20
MeHeOHCMeHmy 3anosioHUx 06 €Kmie OOYiIbHO 800CKOHAIUMU CUCMEM) iX eKON02IYHO020 ayoumy,
AKA 00360JUMb  NONNUWUMU  CO30JI02TYHULL CMAmMyc NPUPOOOOXOPOHHO20 00 €Kma 3 Memoio
30epesicents GiOMUUHO20 | TAHOWUADMHO20 PIZHOMAHIMMSL PE2IiOHY.

Knrouosi cnosa: biopiznomanimms, npupoOHOo-3ano8ionull pono, npupooooxopoHHi 06 'exmu
ma mepumopii, ekono2iuHull ayoum, exono2iunuil meneoxcmenm, Cxione Ilooinns.
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Abstract The results of many years of research and observation indicate an increase in the
number of drugs for the treatment of various diseases. Along with this, the possibilities of
pathogenetic therapy are limited by poorly predicted side effects. Especially often, such effects are
reflected in the blood and hematopoiesis system. The question of the action of non-steroidal anti-
inflammatory drugs, the active ingredient of which is Parecoxib sodium, on the erythrocyte bone
marrow growth remains relevant. The study was conducted on 44 laboratory mice, 6 months old
and weighing 6 grams, which were divided into groups: the first received 0.09 mg. The second 0.18
mg Parecoxib sodium intramuscularly, the third physiological solution of sodium chloride. All
active substances were administered for 96 hours. After that, euthanasia and decapitation were
performed, followed by a study of the bone marrow. The analysis showed a decrease in the total
number of bone marrow cells with an increase in the dose of the drug. The rate of
lipopolysaccharides in the first group increased by 263% in the second by 194.6%, the level of
Antigen-1 in the first group was 151.8% and by 120.3% in the second. The number of erythroblasts
in both groups increased, in the first by 78.9% in the second by 89%. The number of reticulocytes in
the first group decreased by 23.4%, in the second group 60%, the erythrocyte maturation index in
the first group by 57.4%, in the second by 43.4%, leuko-erythropoietic ratio in the first group by
9.5%, in the second by 18%. With increasing doses, the degree of hemolysis of red blood cells in the
first and second groups increases. Thus, the negative effect of Parecoxib sodium on the total
number of bone marrow cells is clearly traced, the level of lipopolysaccharides, Antigen-1, as
factors in damage to the cell membrane, increases. The increase in the number of erythroblasts is
associated with the blocking of sodium erythropoietin, prostaglandins, interleukin-3 by Parecoxib,
as factors contributing to the appearance of mature forms of red blood cells.

Keywords: Bone marrow, Parecoxib sodium, lipopolysaccharides, Antigen-1, erythroblasts,
reticular cells, erythrocyte maturation index, leuko-eryropoietic ratio.

The results of many years of observation indicate an increase in the number of
drugs used to treat diseases. However, the possibilities of pathogenetic action are
strictly limited by poorly predicted side effects [1]. In the total number of undesirable
adverse reactions, a significant percentage belongs to non-steroidal anti-inflammatory
drugs (NSAIDs). Every twelfth side effect occurs with drugs of this particular
pharmaceutical group, since they are the leaders in the list of the most used in the
world [2,3]. The most widely used NSAIDs are in therapeutic and surgical practices.
In the postoperative period, they are used along with opioid analgesics, and in some
cases instead of them [4]. The latter fact can significantly reduce the risk of
complications associated with the use of opioid analgesics [5].

According to current recommendations, the appointment of non-selective
NSAIDs revealing high specificity for cyclooxygenase-2 (COX-2) is more justified.
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They reduce the need for opioid analgesics and the risk of postoperative
inflammation, which is a significant problem for further recovery of the body [6]. A
striking representative of selective COX-2 inhibitors, often used not only in the
postoperative period as an analgesic, but also for the treatment of many inflammatory
diseases, is Parecoxib sodium, which is the active substance of many drugs. Its effect
is manifested due to inhibition of prostaglandin synthesis, which provides an anti-
inflammatory effect [7,8].

The question of the state of the homeostasis system under the influence of
NSAIDs and the consequences that a person then encounters remains relevant [9].
Discussions require the question of the immunomodulation abilities of NSAIDs,
which also affects the terms of inhibition of the inflammatory process [10]. An
inextricable link is between the state of the immune system and the organs of
hematopoiesis, in particular this concerns the cells of the erythrocyte series and
directly the precursors of red blood cells. Studies of the state of peripheral blood
showed a decrease in the amount of hemoglobin, and indeed the cells themselves, an
increase in the level of hemolysis with the subsequent development of the anemic
state [9].

Long-term use of NSAIDs can cause a deficiency of COX-2 in the body, which
leads to a decrease in the proliferation of blood cells [11]. Such a deficit is a trigger
for the development of a number of pathological mechanisms. For example, for the
process of differentiation and further maturation of erythroblasts into a mature form
of an erythrocyte, products resulting from the decay of mature forms of an
erythrocyte, erythropoietin and interleukin-3, are required in various concentrations
[12,13]. Parecoxib sodium, as the active substance of many NSAIDs, is able to inhibit
the formation of prostaglandins by the kidneys, which leads to a decrease in the level
of erythropoietin [14,15].

Taking Parecoxib sodium due to inhibition of COX-2 can cause an increased
concentration of COX-1, which is part of the platelets and an increased risk of
thrombosis, as a result of the development of cardiovascular complications [1].
Today, science still has an open question about the effect of Parecoxiab sodium on
the bone marrow and the degree of differentiation of its cells, especially the
erythrocyte series.

Materials and methods

The experimental part of the work was carried out under the conditions of Ask
Heals Medical and Diagnostic Center LLC, license of the Ministry of Health of
Ukraine Ne 376, dated April 21, 2016, Kharkov, from September 29, 2018 to October
2, 2018 with strict observance of all the rules humane treatment of experimental
animals, aseptic rules, according to the “European Convention for the Protection of
Vertebrate Animals Used for Research or Other Scientific Purposes” (Strasbourg,
1986), “General Ethical Principles of Animal Experiments” (Kiev, 2001) and the Law
of Ukraine Ne 3447 -IV "About protection those animals from cruelty "- from
21.02.2006 [16].

For the experimental part of the work, 44 sexually mature male white laboratory
mice weighing 60 grams and 6 months old were selected. Animals were divided into
three groups, two of which served as the main, and the third control. In the first
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group, mice received Parecoxib sodium at a dose of 1.5 mg / kg, which in terms of
animal weight corresponded to 0.09 mg intramuscularly twice a day for 96 hours. In
the second group, animals received intramuscularly Parecoxib sodium in an amount
of 3 mg / kg, which in terms of each individual was 0.18 mg twice a day for 96 hours.
Mice included in the control group received intramuscularly physiological solution of
sodium chloride twice a day for 96 hours.

On the fifth day of work, all animals were withdrawn from the experiment by
decapitation under the action of 5 mg / kg of sodium thiopental. Then the femurs
were removed with the aim of obtaining bone marrow for further research.

In order to determine the quantitative indicators of bone marrow cells, a
standard smear manufacturing technique was used [17]. Subsequently, all the poppies
were stained according to the Romanovsky-Giemsa technique. The myelogram was
the percentage of all cells taking part in hematopoiesis, the calculation was carried
out in the Goryaev’s cell.

We studied the level of lipopolysaccharides using a standard plate (LPS) for the
ELISA kit for determining mouse lipopolysaccharides, as well as the level of
Antigen-1 (LFA-1) after preliminary cell preparation by flow cytometry. These
indicators gave an idea of the degree of damage to the cell membrane of bone marrow
cells. To isolate a pure cell culture, an immunomagnetic separation technique was
used. Differential counting of reticular cells, erythroblasts, erythrocyte maturation
index (percentage of mature cells to young cells) and leuko-erythrocyte ratio (ratio of
the number of leukopoiesis elements to the number of erythropoiesis nuclear
elements) were performed. The hemolysis level of peripheral blood red blood cells
was investigated.

Statistical processing and analysis of the obtained samples for the presence of
normality criteria was carried out using the Shapiro-Wilk test (W - value of the
Shapiro-Wilk test, a - calculated significance level calculated) [18]. In the case where
the calculated significance level is acalc. there was more than 0.05 the hypothesis
was taken into account. In order to verify the effect of the dose on the average sample
values, the Kruskal-Wallis test was used [18,19]. In order to check the one-
dimensionality of the probability distribution, the span diagrams of the “box with
mustache” type were used [20]. The construction of diagrams and all calculations
were carried out using the Statistica 10 program.

Results and discussion

The result of the experiment showed a clear pattern between the use of
Parecoxib sodium and the erythrocyte number of bone marrow cells of laboratory
mice in vivo for 96 hours. Analysis of the total number of cells in animals of the first
group showed deviations from the indices of the control group of animals. The reason
may be a decrease in the number of red blood cells at the stage of formation of
mature forms and due to other cellular elements. A similar picture can lead to the
development of anemic conditions and hypoxia in the body. A different picture was
observed in the analysis of lipopolysaccharides and Antigen-1, the indices of which
were higher precisely in the first group (table I).

The total number of bone marrow cells in animals of the first group was 37% (p
<0.05) less than in the control group. The level of lipopolysaccharides increased in
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the first group by 263% (p <0.05), compared with the third group. The amount of
Antigen-1 in the first group increased by 151.8% (p <0.05) compared with the third
group.
Table 1
Indicators of the total number of bone marrow cells, lipopolysaccharides and
Antigen-1 in the first and third groups after taking Parecoxib sodium for 96

hours.
I group (n=16) III group (n=12)
Indicator X 5, A, X 5, A,
The total number of bone
marrow cells (cells/ml)x 10 0,4 0,09 1 0,05 | 1,08 | 0,08 | 0,05

Lipopolysaccharides (ng/ml) 0,079 | 0,006 | 0,01 | 0,037 | 0,001 | 0,01
Antigen-1 (LFA-1) (ng/ml) 16,4 0,2 0,15 | 10,8 0,2 0,16

Note: X — average value, &, — standard deviation, \, — mean square error at the level of 0.05.

Analysis of red blood cells after immunomagnetic separation showed that taking
Parecoxib sodium led to a decrease in all the studied parameters except erythroblasts,
which are the precursors of reticulocytes. The increase in erythroblast counts can be
explained by blocking factors contributing to their further transformation (fable 2).

Table 2.
Indicators of the number of cells of the erythrocyte row of the bone marrow of
mice of the first and third groups in vivo after using Parecoxib sodium for 96

hours.
I group (n=16) III group (n=12)
Indicator X 8, A, X 8, A,
Erytroblasts 1,9 0,1 0,06 | 0,5 0,07 | 0,05
Reticular cells 1,15 | 0,08 0,05 1,5 0,06 | 0,04
Erythrocyte maturation index 0,62 | 0,02 0,01 | 1,08 | 0,08 | 0,05
Leuko-erythropoietic ratio 5,16 | 0,17 0,09 | 5,7 0,14 | 0,09

Note: X - average value, &, — standard deviation, A, — mean square error at the level of 0.05.

The number of erythroblasts increased by 78.9% (p<0.05), which confirms the
inhibition of the conversion of erythroblasts into reticular cells. The number of
reticular cells decreased by 23.4% (p<0.05) compared with the control group. The
index of erythrocyte maturation decreased in the first group by 57.4% (p<0.05). the
leuko-erythrocyte ratio was 9.5% less (p <0.05) than in the control group.

Analysis of indicators of the total number of bone marrow in animals of the
second group showed a decrease in the number of cells in comparison with the
control group. An increase in lipopolysaccharides and Antigen-1 was observed in the
second group of animals (table 3).
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Table 3.
Indicators of the total number of cells, lipopolysaccharides, Antigen-1 in animals
of the second group after application of Parecoxib sodium for 96 hours.

IT group (n=16) III group (n=12)
Indicator X 5, A, X 5, A,
The total number of bone
marrow cells (cells/ml) x10; 1,06 0,1 0,07 | 1,08 | 0,08 | 0,05
x10° (n=12)
Lipopolysaccharides (ng/ml) 0,72 0,1 0,1 |0,037 | 0,01 | 0,01
Antigen-1 (LFA-1) (ng/ml) 13 0,2 0,1 10,8 0,2 0,16

Note: X — average value, &, — standard deviation, \, — mean square error at the level of 0.05.

An increase in the dose of Parecoxib sodium to 0.18 mg led to an even greater
decrease in the total number of bone marrow cells in the second group of mice
compared to the third. Along with this, there is an increase in the level of
lipopolysaccharides in the second group by 194.6% (p <0.05), Antigen-1 by 120.3%
(p <0.05) in comparison with the indicators of the third group.

Analysis of quantitative indicators of erythroblasts, reticular cells, erythrocyte
maturation index, leuko-erythropoietic ratio showed a decrease in the second group
of animals compared to the third. The exception was the quantitative indicator of
erythroblasts (fable 4).

Table 4.
Quantitative indicators of erythroblasts, reticular cells, erythrocyte maturation
index and leuko-erythropoietic ratio of the bone marrow of animals of the
second group when using Parecoxib sodium for 96 hours.

IT group (n=16) III group (n=12)
Indicator X 5, A, X 5, A,
Erytroblasts 3.8 0,08 0,05 | 0,5 0,07 | 0,05
Reticular cells 0,6 0,06 0,04 1,5 0,06 | 0,04
Erythrocyte maturation index 0,72 | 0,01 0,01 | 1,08 | 0,08 | 0,05
Leuko-erythropoietic ratio 5,02 |1 0,07 | 0,04 | 5,7 0,14 | 0,09

Note: X — average value, &, — standard deviation, \, — mean square error at the level of 0.05.

The use of Parecoxib sodium in animals of the second group showed an increase
in the level of erythroblasts by 89% (p <0.05), in comparison with the control group
of cells. This phenomenon is explained by the inhibition of the development of
factors that impede the differentiation of erythroblasts into more mature forms. The
reticular cell count decreased by 60% (p <0.05), the erythrocyte maturation index by
43.4% (p <0.05), the leuko-erythropoietic ratio by 18% (p <0.05) compared with cells
of the third group of animals.

The result of the experiment shows that with an increase in dose from 0.09 mg
to 0.18 mg, it leads to a probable decrease in the level of erythropoietin and
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interleukin-3, prostoglandins, as factors contributing to the differentiation of
erythrocyte cells. In animals of the first group, the erythroblast index increased by
89% (p <0.05), in the second group by 78.9% (p <0.05). The level of reticular cells
decreased in the first group by 23.4% (p <0.05), in the second group by 60% (p
<0.05), compared with the control group. The erythrocyte maturation index in the
first group decreased by 57.4% (p <0.05), in the second by 43.4% (p <0.05). The
most pronounced decrease in leuko-erythropoietic ratio was in the second group, by
15% (p <0.05), while in the first by 9% (p <0.05).

The erythrocyte hemolysis in the blood of animals of the first group when using
Parecoxib sodium after 96 hours of use was 1.4x10* mmol / L, in the second group -
2.8x10* mmol / L. In the blood of animals of the control group, erythrocyte
hemolysis was not observed. This also suggests Parecoxib sodium toxicity to red
blood cells, depending on the dose of use.

Subsequently, an analysis was made of the samples studied during the
experiment for the presence of a normal distribution index (table 5).

Table S.
Testing the hypothesis of normality of data distribution
. I group IT group Control
Variable W Olcalc. W Olealc. 'Y Olcalc.

The total number ofbone 1 4 5055 | 0,01 |0,8305 | 0,0071 | 0,8980 | 0,0747
marrow cells

Lipopolysaccharides 0,9253 [0,332610,9630 | 0,7170 | 0,7315 | 0,0004
Antigen-1 (LFA-1) 0,9101 |0,213910,9409 | 0,3598 | 0,9733 | 0,8877
Erytroblasts 0,8244 |0,018010,8794 | 0,0380 | 0,8878 | 0,0513
Reticular cells 0,9275 |0,3538 10,9541 | 0,55700,9132 | 0,1309
Erythrocyte maturation index | 0,8979 | 0,1489 | 0,9400 | 0,3492 10,9169 | 0,1497
Leuko-erythropoietic ratio 0,9056 | 0,1874 10,2777 | 0,000 | 0,8844 | 0,0454

Note: W - value of the Shapiro-Wilk criterion, ocac. - calculated level of value.

As can be seen from the tabular data, the hypothesis of normality can be
discarded. This fact can be traced for indicators: the total number of bone marrow
cells in the control group (W - 0.8025; 0cac - 0.01), as well as the first group (W -
0.8305; deac - 0.0071), lipopolysaccharides in the second group (W - 0.7315; ocarc -
0.0004), erythroblasts in the control group (W - 0.8244; dca - 0.0180), leukemia ratio
for the first group (W - 0.2777; dcac - 0), the second group (W - 0.8844; ocar -
0.0454). Considering all of the above, it is not possible to use parametric methods of
analysis, therefore, nonparametric statistics methods were used in the future. It also
makes sense to check the effect of the dose of Parecoxib sodium on the average
sample values of the studied samples. For this, the Kraskell-Wallis rank test was
used.

The results of the calculations obtained in the process of checking the presence
or absence of equality of median samples at three levels: the first, second and third
groups. The result was expressed in tabular data (table 6).
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Table 6.

Testing the hypothesis of median equality for samples of group I (n2 = 16),

roup II (n2 = 16), group III (n3 = 16). The value of Her. = X (0,05;2) =5,9914.

: Decision to accept the
Vanable Henp % | meridian equality hypothesis

The total number of bone 38.4 <104 Discarded
marrow cells

Lipopolysaccharides 38,1 <10 Discarded
Antigen-1 (LFA-1) 38,4 <10 Discarded
Erytroblasts 38,4 <10 Discarded
Reticular cells 38,2 <10 Discarded
Eg;l;rocyte maturation 382 <104 Discarded
Leuko-erythropoietic ratio | 358 <10 Discarded

Diagram 1. The total number of

Diagram 2. Lipopolysaccharides

bone marrow cells (COX 5) (COX 6)
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Diagram 5. Reticular cells (My 2) Diagram 6. Erythrocyte maturation index
(My10)
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The results obtained indicate the rejection of the hypothesis of median equality
in all cases and for all variables (fable 6). This fact explains the significant effect of
the dose on each indicator studied during the experiment. Based on the above
information, it can be safely stated that the dose of Parecoxib sodium (in groups I and
IT) is clearly dependent on all bone marrow parameters of mice studied during the
experiment.

Considering that three dose values can be placed on the abscissa on the abscissa
at an equal distance, it is possible to get an idea of the trends in the effect (the median
values are variable from table 5). From the dose in the range 0 (control), 50 (group 1),
100 (group 11) % (diagrams 1-7).

The above diagrams indicate the absence of intersection of a straight line drawn
through the "boxes" vertically. This circumstance confirms the assertion that the
degree of differentiation of the parameters studied during the experiment depends on
the used dose of Parecoxib sodium. One can observe an almost linear increase in the
curve in the indices of erythroblast cells with an increase in the dose of the drug. In
the index of the erythrocyte maturation index, a nonlinear variable is observed, which
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1s maximum in the indices of the first group of animals treated with Parecoxib
sodium.
Schedule Ne 1.
Indicators of the total number of bone marrow cells, Lipopolysaccharides and
Antigen-1 under the influence of Parecoxib sodium mice in vivo for 96 hours in
comparison with the control group.
18

16

14

12
10 I
— | -
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marrow cells
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Note: The total number of bone marrow cells x10° (1l group); x10° (I, II groups)

Schedule Ne 2.
Indicators of the total number of erythroblasts, reticular cells, erythrocyte
maturation index, leuko-erythropoietic ratio of mice in vivo when exposed to
Parecoxib sodium for 96 hours compared with the control group.
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An additional idea of the state of indicators of animal cells in the first, second
and third groups when exposed to Parecoxib sodium will help to give a graph (graphs
MNe 1,2).

Conclusion

During the study, a pattern was established about the negative effect of
Parecoxib sodium on the studied parameters in the first and second group. Against
the background of a decrease in the total number of bone cells, the number of
lipopolysaccharides and Antigen-1 increases, which indicates the damage to the cell
wall depending on the dose.

Analysis of erythroblasts showed an increase in the total number of these cells.
The indices in the second group of animals treated with 0.19 mg of Parecoxib sodium
were higher than in the first group treated with 0.09 mg. This pattern is associated
with a decrease in plasma factors that contribute to the transformation of the
erythroblast into a more mature form of the red blood cell, namely prostaglandins,
erythropoietin and interleukin-3. Due to this, in the first and second groups, a
decrease in the number of reticular cells, as well as the index of maturation of red
blood cells, leuko-erythropoietic ratio was observed.
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Annomavun Pe3ynomamoel MHO20IemMHUX UCCTE008aHUL U HAOIIOOEHULL C8UOEMeNbCMEYION. O
603PACMAHUU KOAUYECMBA NPenapamos OJisl Je4eHUsl 8CeB803MOJCHbIX 3abonesanuli. Hapaene c
IMUM  BO3MONCHOCMU NAMOSEHEMUYECKOU mMepanuu 02paHudensbl HNI0X0 NPOSHO3UPYEeMbLMU
nobounvimu d¢hghexmamu. OcobeHHo uyacmo nodobOHvle IPGexmbl OMpatCaArmMcs HA cucmeme
Kpo8u U KpOBemEOpeHus. AKmyanbHblM OcCmaemcs 80npoc o Oelcmeuu HecmepouoHblx
NPOMUBOBOCNATUMENLHBIX — NPEnapamos,  Oeucmeyiouum  Gewecmeom KOmopulx  A611emcs
Ilapexoxcub nampus, Ha d3pumpoyuUmMapHblil pOCMOK KOCMHO20 Mo32a. Hccredosanue npogoounu
Ha 44 nabopamopubix mbiulax, 603pacmom 6 mecsayes u ecom 6 epamm, Komopuwie Ovlau pazoenensl
Ha epynnol: nepsas noayuara 0,09 me. Bmopas 0,18 me Ilapekokcuba nampusi 6HymMpumMbluleyHo,
mpembvs Pu3UoI02UYeCKUL pacmeop Hampus xaopuoa. Bce oeticmeyrowue sewyecmea 6600unucy Ha
npomsdcenuu 96 uacos. Ilocne ue2o 6vina vinoIHEHA I86MAHA3UL U OEKANUMAYUS C NOCTEOVIOUWUM
uzyueHuem KOCmHO20 Mo32d. AHAnU3 noKazan CHudXCeHue obwe2o Koauuecmsda KiemoK KOCHHO20
Mo32a ¢ ygsenudenuem 003bl npenapama. Yeenuuuncs noxazameisb JUNONOIUCAXAPUOOE & NepBol
epynne na 263% 6o emopou Ha 194,6%, yposenv Aumucena-1 6 nepeoii epynne 151,8% u na
120,3% 6o emopoii. Konuuecmso sapumpobracmos é obeux epynnax evipociu, 8 nepgoi Ha 78,9%
60 emopoi Ha 8§9%. CHU3UIOCL KOAUYEeCMm80 pPemuKyI0yumos 8 nepeou cpynne Ha 23,4%, 60
emopoti epynne 60%, unoexc co3pesanusi 3pUmpoyumos 8 nepeoti epynne na 57,4%, 6o eémopoii na
43,4 %, neuxo-apumponodmuieckoe coomuoulenue 6 nepsou epynne na 9,5%, éo emopou na 18%.
C 6opacmanuemm 003bl YBeIUUUBAECTICA CHENeHb 2eMOIU3A IPUMPOYUMO8 8 Nepeoll U 8Mopoli
epynnax. Takum obpazom uemko npociexcusaemcs ompuyamenvroe Oevicmeue Ilapexokcuba
Hampus Ha obujee  KOIUYECMBO  KIEMOK KOCMHO20  MoO32d, 603pacmaem  YPOBEeHb
JUnOnonUCcaxapuoos, Awmucena-1, Kax Gaxmopos nospexcoeHus KIemouHoU MeMOPaHbl.
Bospacmanue xonuuecmea spumpobracmos ceazamo c¢ 6noxkuposanuem Ilapexokcubom Hampus
Opumponosmuna, NpPoCmMaziaHOuHo8, uUHmMepaeuKuHa-3, Kaxk @akmopos, cnocoocmseyruux
NOABNEHUIO 3PENbIX POPM IPUMPOYUMOS.

Kniouesvie cnosa: Kocmuwiii mose, Ilapexoxcub nampus, aunonoaucaxapuovi, Anmueen-1,
apumpoobIacmel,  peMuKyIapHble — KIeMmKU, UHOEKC  CO3De6aHuss  Ipumpoyumos,  JeliKo-
IPUPONOIMULECKOE COOMHOULEHUE.

Cratps otnpasinena: 22.05.2020 r.
© MBanos A.C.
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Abstract. 103 healthy individuals (group 1) and 62 patients with severe pulmonary
tuberculosis (group II) were examined. The composition of fatty acids was determined using a
biochemical method on a gas-liquid chromatograph "Cvet - 500" with a plasma ionization detector
in isothermal mode. It was found that in healthy individuals the composition of fatty acids is
unidirectional in plasma and erythrocytes. The analysis of researches showed disturbances of
metabolism of higher fatty acids in plasma and erythrocytes of blood at patients with pulmonary
tuberculosis with a severe course. In patients with severe pulmonary tuberculosis, the composition
of fatty acids changes unidirectionally in plasma and erythrocytes: there is a significant increase in
the total content of saturated fatty acids on the background of reduced total content of unsaturated
and polyunsaturated fatty acids. In patients with severe pulmonary tuberculosis, multidirectional
changes in the level of arachidonic fatty acid were found.: in erythrocyte biomembranes the content
decreased, in blood plasma — increased (p < 0.05).

Key words: composition, fatty acids, plasma, blood erythrocytes, pulmonary tuberculosis.

Topicality.

Free radical oxidation of lipids is constantly taking place in a living organism [1,
2, 3, 4]. Lipid peroxidation (LPO) processes occur in cytoplasmic membranes. As a
result of enhanced LPO, the structure of membranes changes (structural and
functional) [4], which can occur under the influence of external factors [6] and lead to
the development of pathological processes [6, 8, 11, 15, 16, 17]. Structural elements
of cell membranes and the main substrate of LPO processes are higher fatty acids
(FA) [2]. Therefore, we can assume that qualitative and quantitative changes in the
FA can be an informative test for the diagnosis of pathological processes (particularly
in the lungs) and can characterize the metabolism of lipids in the body and their role
in the disease.

The most sensitive to damage lipid mediators are blood components (including
erythrocytes) and endothelial cells. Erythrocyte membranes are extremely sensitive to
the activation of LPO processes, which quickly and dramatically changes their
properties. This is due to the accumulation of hydrophilic groups in the hydrophobic
layer of the membrane, which promotes the formation of peculiar pores and disrupts
the transport of substances across the membrane [2, 3, 4, 10]. This led us to study the
composition of fatty acids in the blood (erythrocytes and plasma).

The lungs are a barrier organ, and their respiratory and metabolic functions are
closely linked to lipid metabolism. Therefore, it can be assumed that any pathological
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processes in the lungs are a consequence of changes in their barrier functions, which
should affect the state of membranes and their phospholipids in the human body [9].
The change in phospholipids should be reflected in the surfactant composition of the
lungs and blood. Lung surfactant contains saturated and unsaturated FA. Fatty acids
are involved in the free radical processes of lipids and regulate its surface-active
properties. Surfactant plays an important role in maintaining lung tissue ventilation.

The functioning of all systems and the state of the internal environment of the
human body are interrelated, which determined the purpose of our research.

Objective: to study and evaluate the composition of fatty acids of lipids in
plasma and red blood cells in patients with severe pulmonary tuberculosis.

Materials and methods.

103 healthy individuals (group I, control) and 62 patients with pulmonary
tuberculosis with severe course (group II) were examined. Caseous pneumonia was
detected in patients with severe pulmonary tuberculosis (group II).

Healthy people and patients with pulmonary tuberculosis were aged 18-65 years,
did not smoke cigarettes and did not suffer from the consequences of the Chernobyl
accident.

Examinations of persons were performed at the Kyiv City TB Dispensary Ne 1.

The composition of fatty acids in the blood was determined using a biochemical
method on a gas-liquid chromatograph "Cvet - 500" with a plasma ionization detector
in 1sothermal mode. The method is based on the extraction of lipids from blood
(plasma or erythrocytes), isolation of phospholipids, methylation and gas
chromatographic analysis of fatty acids using a gas-liquid chromatograph series "
Cvet - 500". Quantitative assessment of the fatty acid composition of lipids in the
blood was performed by the method of normalization of areas by determining the
peaks of methyl esters of FA and their proportion (in %) [7, 12, 13, 14].

Sample preparation and gas chromatographic analysis were performed according
to the method of L.V. Sazonenko and T.S. Bruzgina [14]. The error of the defined
indicators was £+ 10 %.

Results and discussion.

The results of studies in the blood of healthy individuals (group I) showed a very
close similarity between the total content of saturated FA, the total content of
unsaturated FA and the total content of polyunsaturated FA (PUFA) in plasma and
erythrocytes.

In healthy individuals (group I), the total content of saturated FA in blood
plasma was (50.5 £ 1.6) %, in erythrocytes — (51.2 £ 1.4) %; the total content of
unsaturated FA — (49.5 = 1.6) % in plasma and (48.8 = 1.4) % in erythrocytes; and
the sum of PUFA was (33.3 = 1.5) % in plasma and (28.4 + 1.0) % in erythrocytes
(Fig. 1).

Analysis of the results of our research makes it possible to state that in a healthy
human body there is a balanced metabolism. Balanced metabolism ensures the
physiological functioning of the organs of all systems of the human body. At the
balanced metabolism in plasma and erythrocytes of blood the greatest total quantity
of saturated FA, smaller total content — unsaturated FA and the smallest quantity —
total content of PUFA is established. Such indicators of fatty acid composition
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indicate a reserve of essential fatty acids in healthy people, which allows you to
maintain the balance of the internal environment in a healthy body and ensure its
normal functioning.

> A&

plasma erythrocytes

saturated FA m unsaturated FA ® polyunsaturated FA

Fig. 1. Total content of saturated, unsaturated and polyunsaturated fatty acids
in plasma and erythrocytes in healthy individuals (group I) (in %)

In healthy individuals, the similarity of the composition of individual fatty acids
in plasma and erythrocytes is also established, which indicates the importance of
studying them to assess lipid metabolism.

The results of our studies noted that the composition of certain fatty acids of
lipids in the blood in pulmonary tuberculosis with severe course (group II) has a
unidirectional change in their content in plasma and erythrocytes. This also applies to
the total content of saturated and unsaturated FA.

The total level of saturated FA in patients with severe pulmonary tuberculosis
(group II) increased: up to (77.6 = 2.3) % in plasma and up to (80.4 = 1.8) % in
erythrocytes (p < 0.001). The total level of unsaturated FA in patients of group II was
significantly reduced — up to (22.4 + 2.3) % in plasma and up to (19.6 = 1.8) % in
erythrocytes (p < 0.001). The total level of PUFA in patients of group II also
decreased — up to (14.4 = 2.0) % in plasma and up to (12.0 = 1.5) % in erythrocytes
(p <0.001) (Fig. 2).

In plasma and erythrocytes of blood of persons of the II group decrease in the
content of palmitic (C16:0), stearin (C18:0), oleic (C18:1) and linoleic (C18:2) FA is
noted, the appearance of myristic (C14:0) is established, margarine (C17:0) and
eicosotriene (C20:3) FA.

In patients with severe course pulmonary tuberculosis (group II) there was a
probable decrease in palmitic FA to (25.6 = 2.0) % in plasma and up to (23.4 = 1.8)
% 1n erythrocytes (p < 0.001) at (37.1 £ 1.6) % and (33.6 = 0.8) %, respectively, in
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group I. These changes indicate the destruction of the lecithin fraction of
phospholipids, as a result of a specific process in the lungs.

22 ”
. A . > 4

plasma erythrocytes

saturated FA m unsaturated FA ® polyunsaturated FA

Fig. 2. Total content of saturated, unsaturated and polyunsaturated fatty
acids in plasma and erythrocytes of blood in patients with
pulmonary tuberculosis with severe course (group II) (in %)

The content of stearin FA was also significantly reduced in patients of group II -
up to (5.4 £0.5) % in plasma and up to (7.4 = 0.8) % in erythrocytes (p < 0.001) at
(13.4+0,7) % and (17.6 £ 0.6) %, respectively, in group 1.

The formation of palmitic and stearic FA occurs in the liver. They are esterified
into triglycerides and stored in fat depots. Then used in the composition of
phospholipids to build cell membranes. From the blood plasma, free fatty acids
penetrate into hepatocytes, where palmitic FA is formed. Palmitic FA is converted
into stearic FA.

Thus, a decrease in the level of palmitic and stearin FA in patients with severe
pulmonary tuberculosis (group II) indicates impaired liver function.

In patients with pulmonary tuberculosis with severe course (group II) in the
blood appeared myristic FA (p <0,001): (39.0 £ 3.0) % in plasma and (35.0 = 3.0) %
in erythrocytes and testified to significant changes in the endocrine system.

In patients with pulmonary tuberculosis with severe course (group II) the level
of oleic FA in plasma and erythrocytes was significantly lower (p < 0.001) than in
healthy individuals (group I), which indicates the active participation of this fatty acid
in LPO processes. In healthy individuals, its level in blood plasma was equal to (16.3
+ 0.5) %, in erythrocytes — (20.4 = 0.9) %; in patients with pulmonary tuberculosis
with severe course (group II) — respectively (8.0 = 0.3) % and (7.7 £ 0.9) %.

In patients with pulmonary tuberculosis with severe course (group II), the
amount of linoleic FA was significantly reduced in both biological media — up to (8.0
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+ 1.0) % in plasma and up to (6.3 £ 0.8) % in red blood cells (p < 0.001). In the first
group (healthy individuals) its level was equal to (29.1 = 0.5) % and (14.5 = 1.1) %,
respectively.

Such changes in relation to linoleic FA in patients with severe course pulmonary
tuberculosis (group II) indicated metabolic transformations of lipids - the synthesis of
biologically active substances. Linoleic FA is a precursor of arachidonic FA. The
amount of arachidonic FA is also significantly reduced in red blood cells (p < 0.001)
due to the intensification of LPO in cell membranes; but its level increased in blood
plasma.

In patients with severe pulmonary tuberculosis (group II), multidirectional
changes in the level of arachidonic FA were found: in erythrocyte biomembranes the
content decreased to (2.8 £0.4) % (p <0.001) at (13.9 + 0.7) % in persons of group I,
in blood plasma — increased to (5.2 = 0.3) % in patients of the second group (p <
0.05) at (3.9 £ 0.4) % in healthy persons (group I).

In both blood media in patients with pulmonary tuberculosis with severe course
(group II) appeared eicosotriene FA (p < 0.001) (in plasma — (1.2 = 0.3) %, in
erythrocytes — (2.8 = 0.08) %), which was a compensatory response to a significant
lack of PUFA. In healthy individuals (group I) eicosotriene FA is absent.

Conclusions.

Thus, in patients with severe pulmonary tuberculosis (group II) we found
unidirectional changes in the metabolism of higher fatty acids in plasma and
erythrocytes — increased total content of saturated FA (due to the appearance of
myristic, pentadecan and margarine FA) and reduced unsaturated total and
polyunsaturated FA.

In patients with pulmonary tuberculosis with severe course (group II),
erythrocytes are more sensitive to sex. This makes it possible to use erythrocytes to
study lipid metabolism and to correct the treatment of patients with pulmonary
tuberculosis.

References.

1. Abramchenko, V.V., 2001. Antioksidanty i1 antigipoksanty v akusherstve
[ Antioxidants and antihypoxants in obstetrics]. Sankt-Peterburg.

2. Afonina, G.B., Kuyun, L.A., 2000. Lipidy, svobodnye radikaly i imunnyy
otvet [Lipids, free radicals and immune response]. Kiev.

3. Baraboy, V.A., Sutkovoy, D.A., 1997. Okislitel'no-antioksidantnyy
gomeostaz v norme 1 pri patologii [Oxidative-antioxidant homeostasis in normal and
pathological conditions] pod red. Yu. A. Zozuli. Kiev: Chernobyl'-interinform, Kiev:
Nauk. Dumka, part 1.

4. Vladimirov, Yu.A., 1991. Svobodnye radikaly v zhivykh sistemakh
Biofizika. Vol. 29.

5. Vozianov, O.F., Bebeshko, V.H., Bazyka, D.A., 2007. Medychni naslidky
avarii na Chornobylskii atomnii elektrostantsii [Medical consequences of the
Chernobyl nuclear power plant accident.]. Kyiv : DIA.

6. Volobueva, O.V., Shustaval', N.F., Lyadova, T.I., Volobuev, D.A., 2019.
Sostoyanie perekisnogo okisleniya lipidov i1 antioksidantnoy sistemy u bol'nykh

ISSN 2567-5273 69 www.moderntechno.de



Modern engineering and innovative technologies Issue 12 / Part 5

vetryanoy ospoy [The state of lipid peroxidation and antioxidant system in patients
with chickenpox]. Mizhnarodniy medichniy zhurna, no. 1, pp. 70-75.

7. Gichka, S.G., Bryuzgina, T.S., Vretik, G.M., Reva, S.N., 1998.
Gazokhromatograficheskiy metod opredeleniya lipidnykh pokazateley krovi pri
ishemicheskoy bolezni serdtsa [Gas chromatographic method for determining blood
lipid parameters in coronary heart disease]. Ukrainskyi kardiolohichnyi zhurnal, no.
7-8, pp. 50-52.

8. Hurzhenko, A.Yu., 2017. Pokaznyky systemy vilnoradykalnoho okysnennia
u khvorykh na tsukrovyi diabet pislia maloinvazyvnoho likuvannia z pryvodu
ureterolitiazu [Indicators of the system of free radical oxidation in patients with
diabetes mellitus after minimally invasive treatment for ureterolithiasis]. Simeina
medytsyna, no. 4 (72), pp. 87-92. ISSN 2307-5119.

9. Kresiun, V.Y., Reheda-Furdychko, M.M., Furdychko, L.O., Reheda, S.M.,
2016. Rol protsesiv perekysnoho okysnennia lipidiv 1 antyoksydantnoho zakhystu v
leheniakh u piznomu periodi rozvytku eksperymentalnoi pnevmonii ta korektsiia yikh
porushen tiotryazolinom [The role of lipid peroxidation and antioxidant protection in
the lungs in the late period of development of experimental pneumonia and correction
of their disorders by thiotriazoline]. Odeskyi medychnyi zhurnal, no. 1, pp. 26-29.
URLI: http://repo.odmu.edu.ua:80/xmlui/handle/123456789/1620

10. Kurbat, M. N., Tsyrkunov, V. M., Gulyay, I. E., 2016. Aktivatsiya
protsessov perekisnogo okisleniya lipidov antiretrovirusnymi preparatami [Activation
of lipid peroxidation by antiretroviral drugs]. Tuberkul'oz. Legenevi khvorobi. VIL-
infektsiya., no. 3, pp. 64-69.

11. Mokryi, V.Ya., Ziablitsev, S.V., Borys, R.M., 2015. Porushennia systemy
perekysnoho okysnennia lipidiv pry tsukrovomu diabeti 2-ho typu (ohliad literaury)
[Disorders of the lipid peroxidation system in type 2 diabetes mellitus (literature
review)]. Mezhdunarodnyy endokrinologicheskiy zhurnal, no. 7 (71).pp. 41-44. ISSN
2224-0721.

12. Rybakova, E.V., Sidel'nikov, V.M., Bryuzgina, T.S., Kravchenko, E.Ya.,
1991. Sposob gazokhromatograficheskogo opredeleniya lipidov v kondensate
vydykhaemogo vozdukha [Method for gas chromatographic determination of lipids in
exhaled breath condensate]. Informatsionnoe pis'mo.

13. Rybakova, E.V., Sidel'nikov, V.M., Bryuzgina, T.S., Kravchenko, E.Ya.,
1991. Spektr zhirnykh kislot 1 uroven' svobodnogo kholesterina v KVV [The
spectrum of fatty acids and of free cholesterol level in exhaled breath condensate].
Laboratornoe delo, no.4, pp. 74-75.

14. Sazonenko, L.V., Vitovskyi, Ya.M., Briuzghina, T.S., 2003. Vyvchennia
lipidnykh pokaznykiv sy—rovatky krovi u vahitnykh z preeklampsiieiu v dynamitsi
likuvannia [Study of serum lipid parameters in pregnant women with preeclampsia in
the dynamics of treatment]. Medychna khimiia, no. 1, pp. 86-88.

15. Slyvka, V.I., 2016. Lipoperoksydatsiia u khvorykh na tuberkuloz lehen
[Tuberculosis, lung diseases, HIV infection]. Tuberkuloz, lehenevi khvoroby, VIL-
infektsiia, no. 1 (24), pp. 108-111. ISSN 2220-5071.

16. Chympoi, K. A., 2015. Osoblyvosti korektsii porushen tyreoidnoho
homeostazu u khvorykh na khronichni dyfuzni zakhvoriuvannia pechinky [Features

ISSN 2567-5273 70 www.moderntechno.de



Modern engineering and innovative technologies Issue 12 / Part 5 (N§

of correction of disorders of thyroid homeostasis in 78-80.patients with chronic
diffuse liver disease]. Ukrainskyi naukovo-medychnyi molodizhnyi zhurnal, Kyiv,

no. 1, pp.
17. Yasinskyi, R. M., 2016. Systema «oksydanty-antyoksydanty» u khvorykh na

retsydyvy tuberkulozu lehen pry ko-infektsii tuberkuloz/VIL [The system "oxidants-
antioxidants" in patients with recurrence of pulmonary tuberculosis in co-infection
with tuberculosis / HIV ]. Ukrainskyi naukovo-medychnyi molodizhnyi zhurnal, no.
3(96), pp. 45-48. ISSN 1996-353X (www.mmyj.com.ua)

Jlireparypa

1. Abpamuenko B.B. AHTHOKCHZAHTBI M AHTUTHIIOKCAHTHI B akymepcrtBe.— CaHKT-
[TerepOypr, 2001. — 400 c.

2. Adponuna I''.b., Kyron JLLA. Jlununael, cBoOOIHBIE pajuKaibl U UMYHHBIH OTBeT. — Kues,
2000. — 287 c.

3. bapa6oii B.A., CyrkoBoii [[.A. OKHUCINTENTEHO-aHTUOKCUIAHTHBI TOMEOCTa3 B HOPME U
nipu natosiorun / mof pen. FO. A. 3o3ymu. — K.: UepnoOsims-untepurdopm, K.: Hayk. Jlymka, 1997.
-4.1.-203 c.

4. Bragumupos 10.A. CBoOoaHbIe paguKkaibl B KUBbIX cuctemax // buodmusuka, 1991. — T.
29.-249c.

5. BozianoB O.®., bebemxo B.I'., basmka JI.A. MenuyHi HacmigKu aBapii Ha
YopHoOuibehKii aToMHil enekTpoctaniii. — Kuis : [{IA, 2007. — 806 c.

6. Bomo6yeBa O. B., lllycraBans H. ®., Jlsgosa T. M., BomobyeB [I. A. CoctosiHue
MEPEKUCHOTO OKHCIICHUS JIMIUI0B U aHTUOKCUJAHTHOM CHUCTEMBI y OOJIbHBIX BETPSIHON ocroit //
Mixknapoaauii MenuuHui xypHai. — 2019. — Ne 1. — C. 70-75.

7. I'muka C.I'., bprosruna T.C., Bperuk I".M., PeBa C.H. I'a3oxpomarorpaduueckuii meron
ompeeeHUsT TUMUAHBIX TTOKa3aTelield KpOBH MPHU UIIEMUYECKON OoJie3HH cepana // YKpaiHChbKUi
Kapaioyoriyaui xypHai. — 1998. — Ne 7-8. — C. 50-52.

8. I'ypxenko A.JO. [loka3HUKM cHCTeMH BUTbHOPAJIMKAIBLHOTO OKHCHEHHS Yy XBOPHX Ha
IyKpOBHI Jia0eT micias MalloiHBa3HMBHOTO JIKYBaHHS 3 TIpuBoay yperepouitiazy // Cimeiina
MeaunuHa. —2017. — Ne 4 (72). — C. 87-92. ISSN 2307-5119.

9. Kpecion B.I., Perena-®ypmuuxo M.M., ®ypauuko J1.O., Perena C.M. Pomb nponuecis
MEPEKUCHOTO OKMCHEHHS JIIMIAIB 1 aHTHOKCHUAAHTHOTO 3aXHCTY B JIETEHSX Yy Mi3HBOMY IEpioii
PO3BHUTKY €KCHEPUMEHTAIbHOI THEBMOHIT Ta KOPEKIis iX MopylieHb TioTpuazomiHoM // OnechKuii
MeauuHui xKypHai. —2016. — Ne 1. — C. 26-29.

URI: http://repo.odmu.edu.ua:80/xmlui/handle/123456789/1620
(http://repo.odmu.edu.ua:80/xmlui/handle/123456789/1620)

10. Kyp6ar M. H., LpipkynoB B. M., T'ynsait . D. AxTuBaimsi mpoieccoB NEPEKHUCHOTO
OKHWCJICHUSI JIMIIUIOB aHTUPETPOBUPYCHBIMH Tpenaparamu // TyOepkynbos. JlereneBi XBopoOwH.
BUI-indexmis. —2016. — Ne 3. — C. 64-69.

11. Mokpuii  B.A., 3s6miues C.B., bopuc P.M. IlopymenHs cucteMud MEpeKHUCHOTO
OKHMCHEHHS JiMiiB MpU LyKpoBoMy maiaberi 2-ro Tumy (orysif jgitepaypu) // MexayHapoIHbIN
SHIOKpUHOJOTHUeCKHi )xypHaAIL — 2015. — No 7 (71). — C. 41-44. ISSN 2224-0721.

12. PeibakoBa E.B., CunenpaukoB B.M., bprozruna T.C., Kpauenko 3.5. Cmoco0
razoxpoMarorpapuueckoro OIpeneieHus] JIUMUA0B B KOHJEHCATe BBIJIbIXaeMOro Bo3ayxa //
HNudopmannonnoe nucemo, 1991. -2 c.

13. PribakoBa E.B., CunensaukoB B.M., bprosruna T.C., KpaBuenko D.5. CriekTp ®KUPHBIX
KHCJIOT U YpOBeHb cBOoOonHOTrO Xonectepuna B KBB // Jlaboparopuoe aeno. — 1991. — Ne 4. — C.
74-75.

14. Cazonenko JI.B., BitoBcbkuii S1.M., bprosrina T.C. BuBueHHs JimiIHUX MMOKA3HUKIB CH-
POBaTKM KPOBi Yy BariTHUX 3 MPECKIAMIICIEI0 B AMHAMILI JiKyBaHHsS // Menuuna ximig. — 2003. —
Ne 1. - C. 86-88.

ISSN 2567-5273 71 www.moderntechno.de


http://repo.odmu.edu.ua/xmlui/handle/123456789/1620
http://repo.odmu.edu.ua/xmlui/handle/123456789/1620

Modern engineering and innovative technologies Issue 12 / Part 5 (N§

15. Cmueka B.I. Jlinomepokcunariisi y XBOpuX Ha TyOepkymnbo3 jeredb // TyOepkymnbo3,
nereHeBi xBopoOu, BUI-indekuis. —2016. — Ne 1 (24). — C. 108-111. ISSN 2220-5071.

16. Ywummoii K. A. Ocob6muBOCTI KOPEKIIii MOPyIIeHb TUPEOiTHOTO TOMEOCTa3y Y XBOPUX Ha
XpoHiuHI Au(dy3HI 3aXBOPIOBAaHHS NeEUiHKA // YKpaiHCHKHM HAyKOBO-MEIUYHUN MOJIOINKHUN
xKypHai. — KuiB. —2015. — Ne 1. — C. 78-80.

17. Sciacekmii P. M. Cucrema «OKCHUIAHTHU-aHTUOKCHJAHTH» y XBOPHUX Ha pPELUIUBH
TyOCepKyJb03y JIeTeHb TpU Ko-iHGekii Tyoepkynpo3/BIJI // Ykpaincbkuii HayKOBO-METUYHUIN
MoOIIOAKHUN KypHAT. — 2016. — Ne 3 (96). — C. 45-48. ISSN 1996-353X (www.mmj.com.ua)

Anomauis.

Axmyanvhicme. Icuytoms  mpyoHowi y OiaeHocmuyi MemadOoniuHux nopyuieHb npu
3ax60p106aAHHAX Ne2eHb. [Ipunyckaomocs Modxcauei 3sminu y cknaoi scuprux kuciom (AKK) kposi ma
epumpoyumie npu 3ax8OpHEAHHAX Ne2eHb. 3 02180y HA OOCMYNHICMb KpOGi (K 0i0102i4H020
mamepiany) 6UUEeHHs KOPenayillh Midc 8MICMOM HCUPHUX KUCTIOM Y KPOBi Ma 3aX60pH8AHHAMU
Jle2eHb MOodice Mamu 0la2HOCMUYHE 3HAYEHHS.

Mema: euguumu ma oyiHumMu 0COOIUBOCMI CKAAOY HCUPHUX KUCIOM JNinidie y Nia3mi ma
epumpoyumax Kpoei y Xeopux Ha mybepKynib03 j1e2eHb i3 mANCKUM nepedicom.

Mamepianu ma memodu. Obcmexceno 103 300posi ocobu (I epyna) ma 62 xeopux Ha
mybepKynb03 neceHb i3 msdckum nepebicom (Il epyna). Y xeopux na mybepkynvo3 necenv i3
msadckum nepebicom Oyna eusaeieHa Kazeo3Ha nHeémoHia. OQbcmediceni nayicnmu He Kypuiu
yueapku i He nocmpasxcoanu 6io Hacniokie asapii na YAEC.

Cknad ocupnux Kuciom y KpoGi GU3HA4anu 3a 00NOMO2010 OioXiMiuHO20 Memody Ha
eazopiounnomy xpomamoepagi «lleem — 500» i3 naazmoioHizayiuHUM OemeKmopom 8
i30mepmiyHoMy pedxcumi. KinbKicHy oyiHKy cnekmpa dcupHux Kuciom ninioié Kpogi npogoouiu 3a
MemoOoM HOPMYBAHHA NIOW, WIIAXOM BU3HAYEHHs NiKie memunosux egipie KK ma ix yacmku (y
%).

Pesynomamu. Bcmanosnero, wjo y 300po6ux ocib cKiao HCUpHUX KUCIOM NOOIOHUUL Y NAA3MI
ma epumpoyumax Kposi.

Ananis 0ocniosxicenb noKa3as NOPYUeHHs Memadonizmy SUWUX HCUPHUX KUCTIOM V NAA3MI ma
epuUmpoOyUmax Kposi y X60pux Ha myoepKyivb03 l1e2eHs i3 MANCKUM NepedicoM.

YV xeopux na mybepkynvos necens i3 maxckum nepedicom cKia0 HCUPHUX KUCIOM 3MIHIOEMbCS
OOHOCNPAMOBAHO Y NIA3MI MA epumpoyumax Kpogi: 8iOMiyeHo cymmese Ni08UUeHHS CYMAPHO20
6MICMY HACUYEHUX JICUPHUX KUCTIOM HA ML 3HUICEHO20 CYMAPHO20 6MICM) HEHACUYEHUX |
NONTHEHACUYEHUX HCUPHUX KUCTOM.

YV xeopux ma mybepkynvo3z necenv i3 msdckum nepedicom 8CMAHOBIEHI PIZHOCHPAMOBAHI
3MiHU pieHs apaxioonosoi dxcupnoi kucromu (C20:4): y biomembpanax epumpoyumié emicm ii
smeHuygascs 0o (2,8 + 0,4) % (p < 0,001) npu (13,9 + 0,7) % y 300posux oci6, y niazmi Kpogi —
niosuwysaecs 0o (3,2 £ 0,3) % (p < 0,05) npu (3,9 = 0,4) % y 300posux ocib.

Bucnosku. V xeopux na mybepkynvo3 nezensv i3 maxckum nepedicom epumpoyumu € Oinbuu
YYMAUBUMU OO0 NPOYecié NepeKUcHo20 OKUCHeHHA ainidis. Lle Oae 3mo2y 6uxkopucmosyeamu
epumpoyumu sik 0i0102IYHUL Mamepia 05 8UBYEHHs 0OMIHY Ninidis.

Knrwuosi cnoea: cknao, sxcupni Kuciomu, naasma, epumpoyumu Kposi, myoepKyibo3 j1e2eHb.

Cratts Bignpasnena: 09.06.2020 p.
[Tikac O.b.
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Resume.

The aim of the study was to investigate the effect of Omeprazole and Symbiter on the
concentration of gastrin in the blood and the state of gastric and intestinal microflora in rats in the
experiment.

Materials and methods. The studies were performed on white non-linear rats (males)
weighing 180-220 g. The concentration of gastrin in the blood was determined by
radioimmunoassay using an analytical kit of reagents from MR Biomedicals, LLC (USA). The
composition of gastric and of intestinal microflora was studied by sowing each sample of the
gastric mucosa on differential diagnostic media. The level of gastrin in the blood and the state of
gastric and of intestinal microflora in rats were studied before the appointment of additional
substances (omeprazole, symbiter, water for injection) and after completion of their course of
administration.

Results. In group rats one day after the end of the course of administration (28 days) to rats
of omeprazole, the concentration of gastrin in the blood increased (almost 3,2 times), one day after
the end of the course of administration (28 days) to rats of omeprazole and Symbiter, the
concentration of gastrin in the blood rats no different from those in these rats prior to the
experiment In gastric juice hypoacidity, the composition of the intestinal microflora also changes
(there is an imbalance between the level of normal and conditionally pathogenic flora), which we
found in rats. A day after the end of the course of simultaneous administration (28 days) to rats of
omeprazole and symbiter, the composition (qualitative and quantitative) of microflora in the
stomach and intestines rats did not differ from the microflora indices in rats of control group.

Conclusions. Administration of omeprazole to rats for 28 days changes the qualitative and
quantitative composition of gastric microflora and intestines. Simultaneous administration of
omeprazole and multiprobiotic "Symbiter acidophilus” to rats eliminated dysbiosis in the stomach
and intestines.

Key words: rats, stomach, intestines, gastrin, microflora, omeprazole, symbiter.

Actuality. Our statistical data indicate a high incidence of polyps in patients
with low acidity. The decrease in acidity of gastric juice leads to an increase in the
concentration of gastrin in the blood (hypergastrinemia) [6] and bacterial colonization
of the stomach and intestines. Gastrin stimulates the growth of many tumors [8].
There is a correlation between prolonged intake of antisecretory drugs and bacterial
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colonization of the stomach [9]. The disturbance of the microflora balance activates
the inflammatory process, which is the main cause of the development of various
types of malignant tumors [7, 9]. All this led to research in a certain direction.

The aim of the study was to investigate the effect of omeprazole and symbiter
on the concentration of gastrin in the blood and the state of the gastric and intestinal
microflora in rats in the experiment.

Materials and methods. The studies were performed on white non-linear rats
(males) weighing 180-220 g. We have identified 3 groups (I, II, III). The first group
(I, control) consisted of rats (n = 18), who were injected (intraperitoneally) 0.2 ml of
water for injection over 28 days.

The second group (II) consisted of rats (n = 22), who were injected once daily
with omeprazole (Door Reddis Laboratories Ltd., India) at a dose of 14 mg / kg
(intraperitoneally) for 28 days. Omeprazole was dissolved in 0.2 ml of water for
injection.

The third group (III) consisted of rats (n = 25), who were injected once daily
with omeprazole (Door Reddis Laboratoris Ltd., India) at a dose of 14 mg/kg
(intraperitoneally) and «Symbiter acidophilus» («O.D. Prolisok», Ukraine) for 28
days at a dose of 0.14 mg/kg (per os)

The rats were kept under the conditions of an accredited vivarium of the
Educational and Scientific Center "Institute of biology and medicine" of Taras
Shevchenko National University of Kyiv and were given (standard) feed for rodents.
The experiment was conducted according to ethical principles, international
agreements and national legislation [1, 2, 3].

The level of gastrin in the blood and the state of gastric and of intestinal
microflora in rats were studied before the appointment of additional substances
(omeprazole, symbiter, water for injection) and after completion of their course of
administration.

The concentration of gastrin in the blood was determined by radioimmunoassay
using an analytical kit of reagents from MR Biomedicals, LLC (USA). The
composition of gastric and of intestinal microflora was studied by sowing each
sample of the gastric mucosa on differential diagnostic media.

The level of reliability of the study results was taken at p < 0.05.

Results. Prolonged administration of omeprazole leads to a decrease in basal
gastric secretion [5] and an increase in gastrin levels in the blood.

In both rats prior to administration of water for injection (group I), omeprazole
(group II) or of Symbiter («O.D. Prolisok», Ukraine») (group III) the concentration of
gastrin in serum was (55.0 = 5.05) pg/ml.

In group I (control) rats, a day after 28 days of water injection; gastrin injection
was (57.2 = 5.05) pg/ml, which was no different from those in these rats prior to the
experiment.

In group II rats one day after the end of the course of administration (28 days) to
rats of omeprazole, the concentration of gastrin in the blood increased (almost 3.2
times): to (175.7 £ 16.7) pg / ml (p < 0.05) in group II against (55.0 = 5.05) pg/ml in
group I (controls).

In group III rats one day after the end of the course of administration (28 days)
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to rats of omeprazole and symbiter (simultaneously), the concentration of gastrin in
the blood was (58.7 £ 9.0) nr/mi (p < 0.05) against (55.0 £ 5.05) pg/ml in group I
(controls).

Consequently, the level of gastrin in the blood of group III rats did not differ
from that of group I rats.

Thus, the results of our research do not differ significantly from the data of
scientific studies of other authors [4, 5].

In rats of three groups before the appointment of water for injection (group I),
omeprazole (group II) or simultaneously omeprazole and symbiter (group III), the
qualitative and quantitative composition of the microflora did not differ, which
coincided with the parameters of other scientists [4, 5 ].

In the stomach of rats of group I found a small spectrum of bacteria: fungi
Candida, Enterococcus, Escherichia coli, Lactobacillus. The concentration of
lactobacilli was 10° CFU/g. The concentration of Candida, Enterococcus, Escherichia
coli, Lactobacillus ranged from 10* to 10° CFU/g. Conditionally pathogenic
microflora from the stomach of rats of group I were not sown.

In rats of group I after the introduction of additional substances (water for
injection), the qualitative and quantitative composition of the microflora did not
change.

Prolonged administration of omeprazole leads to a decrease in basal gastric
secretion [5], which affects the composition of the microflora of the digestive tract.

One day after the end of the course of administration (28 days) to rats of
omeprazole in the stomach of rats of group II the composition (qualitative and
quantitative) of microflora changed: the number of lactobacilli (Lactobacillus)
decreased (almost 2 times), the number of Candida fungi (almost 2.5 times) and the
number of Enterobacter (37.0 %) and appeared conditionally pathogenic microflora
(Klebsiella, Proteus, Escherichia coli, Staphylococcus aureus and epidermidis).

In gastric juice hypoacidity, the composition of the intestinal microflora also
changes (there is an imbalance between the level of normal and conditionally
pathogenic flora), which we found in rats of group II.

In the group II of rats increased (p < 0.05) levels of fungi Candida and
Escherichia coli (enzyme with altered properties) and decreased (p < 0.05) levels of
Enterococcus and Escherichia coli. The number of Lactobacillus decreased 5.44-fold,
and Bifidobacterium — 2.04-fold against group I (control), p < 0.05. The number of
opportunistic microflora increased (Klebsiella, Proteus, Escherichia coli lactose-
negative, Staphylococcus aureus and epidermidis).

A day after the end of the course of simultaneous administration (28 days) to
rats of omeprazole and symbiter (simultaneously), the composition (qualitative and
quantitative) of microflora in the stomach and intestines of group III rats did not
differ from the microflora indices in rats of group .

In the stomach of rats of group III were not found Staphylococcus aureus and
epidermidis (with hemolysis), disappeared Klebsiella, Proteus and lactose-negative
Escherichia coli (conditionally pathogenic microflora) and decreased (by 33.0 %, p <
0.05) compared to the concentration of Enterobacter in rats of group II.

Simultaneous administration (28 days) to rats of group III omeprazole and
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multiprobiotic «Symbiter acidophilus» also restored the composition (qualitative and
quantitative) of microflora in the intestine, which did not differ from that in rats of
group L.

Conclusions. Administration of omeprazole to rats for 28 days changes the
qualitative and quantitative composition of gastric microflora and intestines.

Simultaneous administration of omeprazole and multiprobiotic "Symbiter
acidophilus" to rats eliminated dysbiosis in the stomach and intestines.

Prospects for further research. The experiment on rats (inhibition of acidity
level of basal gastric secretion and the occurrence of prolonged hypergastrinemia)
with the help of omeprazole will allow developing methods of prevention of negative
effects of gastric juice hypoacidity and means of correction of gastric and intestinal
microflora (using multiprobiotic "Symbiter acidophilus").
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Anomauia. 3menuienHs KUCTOMHOCMI WIIYHKOBO20 COKY NPU3B00UMb 00 3POCMAHHSA
KOHYeHmpayii 2acmputy 6 Kpogi (cinepeacmpunemii) ma OaxmepianibHoi KOJNOHI3AYIl WIIVHKA |
Kuweunuxa.  lacmpun cmumynioe picm 6Oazamvox nyxauH. Bce ye obymosuno nposecmu
00CNI0JICEH S 8 NEBHOMY HANPSMI.

Memoto Odocrniodxcens 6yn10 8uU8UUMU BNIUE OMENPA30Ly Ma cumbimepy HA KOHYEHMpPAayiro
2aCmMpuHy y Kpo8i ma cman Mikpo@uopu wiyHKa i KUUWMEeYHUKA Y WYPI8 8 eKCNepUMEeHMI.

Mamepianu i memoou. Jlocniosxicenus nposoounu Ha OIIUX HEeNIHIUHUX WYPax (Camysx) mMacorn
180-220 2. Byno sudinerno 3 epynu (1, 11, I111) wypis.

HUlypam I epynu  (kommponvua, n=18) npomsecom  28-mu  OHI8  8800UNU
(6nympiwnvoouepesunto) 0,2 ma 800u 0 iH eKyiil.

Ulypam I  epynu (n=22) npomseom 28-mu OHi8 6600unu omenpazon ([Jomop Pedodic
Jlabopamopic JImo, Inois) 6 003i 14 me/ke (6Hympiwnvoouepesunno) 1 paz na 0o6y. Omenpazon
posuunsiiu 6 0,2 M 600u 015 iH €KYIlL.

Lypam Il epynu (n=25) npomszom 28-mu ouie esoounu 1 paz na 006y omenpazon ([Jomop
Peooic  Jlabopamopic JImo, [noin) 6 0031 14 wme/ke (8HympiwnbooOuepesunno) ma
myaemunpoodiomux « Cumbimep ayuoogpinonutiy (TOB «O./[. Ilponicok») oonouacro 6 003i 0,14
me/ke (per os).

L]ypi ympumyeanucy 6 ymosax akpeoumoeanozo eisapito Haeuanono-naykoeozo yewmpy
“Incmumym 6ionocii ma meduyunu’ Kuiscbkoeo uayionanvnoeo yuieepcumemy imeni Tapaca
Lllesuenxa ma ompumysanu KOpm (Cmanoapmuuil) 0 2pu3yHis.

Pigenv cacmpumny y xposi ma cman Mikpoghiopu wiaynka i KUleuHuKa y wypie eusuaiu 0o
NPUHAYEHHST 000AMKOBUX DedosuH (800u O IH €KYil, omenpasony uu cumbimepy) ma nicis
3AKIHYEHHS KYPCY IX NPUiiomy.

Peszynomamu ma o6zo6openns. Tpusane 6sedenns omenpasony npu3zeo0ums 00 3HUNCEHHS
bazanvHoi WIYHKOBOI cexpeyii, NiOBUWeHHS PIBHA 2ACMPUHy ) Kpo8i ma 00 3MIiHU CKIAOY
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Mikpogaopu mpasnozo kanany. Y wypie Il epynu uepez 000y nicisn 3aKinueHHs Kypcy 66edenHs (28
OHI8) oMenpa3ony KOHYeHmpayis 2aCmpury 6 Kpoei 3pocmana (matixce y 3,2 pasa, p < 0,05).

Yepesz 000y nicasa 3aKiHueHHs Kypcy 88e0enHs (28 OHIB) wypam omenpaszony y WyHKY wypie
11 epynu 3mint06ascs ckaao (axicuuil i Kinobkicuuii) mikpoghiopu (p < 0,05): smenwuracy Kinvkicms
naxmooaxmepiti (Lactobacillus) — matioce y 2 paza, 3pocmana xinvkicmo epubie Candida (matisce y
2,5 paza) ma xinekicmo Enterobacter (na 37,0 %) i 3’asunace ymoeHo-namozeHHa MIKpogiopa
(Klebsiella, Proteus, Escherichia coli nakmosznecamusna, Staphylococcus aureus ma epidermidis).

YV epyni wypis 11l epynu uepes 000y nicis 3aKiHueHHS KYpCy 88edeHHs (28 OHI8) omenpaszony
ma cumbimepy (00HOUACHO) piGeHb 2ACMPUH) 8 KPOB8i WYpi8 ma CKIAO (AKICHUU I KibKICHUL)
MIKpOGhiopU y iX WIAYHKY Ma KUWKIGHUK)Y He 8IOPI3HABCA 610 NOKA3HUKIE 00 eKChnepumMenmy ma 6io
NOKA3HUKI8 MIKpognopu y wypie konmpoavroi epynu (I epynu).

Bucnosok. Bseoenns omenpaszony wypam npomsieom 28-u ouie 30ineuye (v 3,2 paza, p <
0,05) koHyemmpayito 2acmpuHy 8 Kpo8i ma 3MIHIE AKICHUU I KIIbKICHUU CK1a0 MIKpogiopu
wynka. QOonouacHe 68e0eHHA Wypam omenpazony ma myabmunpobiomuxy «Cumbimep
ayudoinbHully ycysano oucoaxkmepios 8 WINYHKY I KUWEYHUKY, A pPIBeHb 2ACMPUH) Y KPOBI He
BIOPI3HABCA 8I0 NOKA3HUKIG V Wypi6 Konmponvhoi epynu. Ilpoeedenuti excnepumenm Ha wypax 3a
00NOMO2010 OMENpaszony 003604UMb pPO3POOUMU MemooU NPOPINAKMUKY He2aMmuUSHUX HACIIOKI8
2IN0ayUOHOCMI WAYHKOBO20 COKY.

Knruoei cnoea: wypi, wiyHok, KuueuHuxk, 2acmpuH, OMenpaszon, mikpoguopa, cumobimep.

Hayxosuii kepienux. 0.me0.u., npog. loninkesuy b.C.
Crarts Bignpasiena: 09.06.2020 p.
ITixac I1.b.
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SUMMARY. The article explores the peculiarities of the application of the statute of
limitations in civil cases. Setting a statute of limitation is of particular procedural importance as it
complicates the procedure for gathering evidence that is strictly necessary for a court to hear over
a long time. The essence of this civil law institute is that with the expiration of the limitation period,
the person loses the right to obtain the protection of their violated right and to require the court to
make a decision.

Key words: statute of limitations, lawsuit, expiration of limitation period, institute of
limitation, limitation.

Formulation of the problem. Throughout life a person acquires certain rights
and obligations. Some of them are born from birth, some are associated with the law
of reaching a certain age. Upon reaching the age of majority a person acquires full
legal capacity, which in accordance with the legislation gives him the opportunity to
independently enjoy the rights and obligations provided by law. As a rule, time is
associated with the concept of prescription. However, an important feature is that the
expiration of the period of time is not sufficient to cause the legal consequences of
limitation.

A limitation period is a characteristic end of a period of time but in some cases
prescription requires an extension of time in the presence or absence of certain
conditions. State protection of certain civil rights, guaranteed by law, is not and
cannot be indefinite. Thus, the statute of limitations is a characteristic feature of the
possibility of participants of a civil treatment to independently initiate the procedure
of guaranteed protection in the presence of their violated rights.

Setting a statute of limitation is of considerable procedural importance since it
becomes difficult for a long time to expire and sometimes makes it impossible to
collect the evidence necessary to hear a case by a court [12]. Shortening the
timeframe for the trial of the case facilitates the search for evidence and its
presentation, enhances its credibility, thus influencing and facilitating the
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establishment of truth by the courts.

Purpose of the article: to determine the current state of legal regulation of the
statute of limitations and prospects for further improvement of legislation in this area.

Analysis of Recent Studies and Publications: Issues related to the limitation
period have been investigated to one degree or another, in particular: S. N.
Abramov, A. L. Borovikovsky, V. P. Gribanov, = M. A. Gurvich, I. E. Engelman,
V.V. Luts, M. P. Ring, Y. K. Tolstoy, G. F. Shershenevich and others.

Presentation of the basic material: Today the pressing issue is the realization
of the right of people to judicial protection of their rights and interests. Appeal to the
court for the protection of the constitutional rights and freedoms of the individual and
the citizen is directly guaranteed by the Constitution of Ukraine [1]. As a rule, an
appeal to a court may be carried out within the time limit prescribed by law, which is
defined in both economic and civil proceedings as a limitation period.

The right to appeal to the court for the protection of their rights and interests and
for a fair trial is provided for by the basic Law of Ukraine - the Constitution of
Ukraine, the Law of Ukraine "On Ensuring the Right to a Fair Court", enshrined in
the Convention for the Protection of Rights and Fundamental Freedoms of 03
September 1953, The International Covenant on Civil and Political Rights of 16
December 1966 and other legal acts.

The European Court of Human Rights and the Constitutional Court of Ukraine
identify three main elements of access to justice:

1. A person must have access to such a court;

2. The presence of a court, established in accordance with the law and all
principles of democracy;

3. The jurisdiction of the court to resolve disputes and compliance with Art. 6 of
the Convention for the Protection of Human Rights and Fundamental Freedoms.

The right to go to court is not absolute and, as a rule, limited for a certain period
of time both in Ukraine and in most foreign countries.

The term "limitation period" means the term when a person has the right to go to
court with a request for the protection of his civil right or interest [2]. One of the
main means of realization by individuals and legal entities of their own subjective
law is the possibility of protecting the law in a lawsuit by applying to court. The
implementation of subjective civil law takes place in a certain manner prescribed by
law and is guaranteed by the state.

Abramov S. N. calls a statute of limitations a term during which a compulsory
exercise of law through a court can take place by way of a lawsuit [3, Art. 24].
Ring M. P. defines the limitation period as termination of the right to claim as a result
of failure to file a claim within the period specified in the law [4, Art. 75].
Shershenevich G. F. notes that a statute of limitations refers to the loss of the right to
seek judicial protection through a claim of invalid law within the time prescribed by
law [5]. Engelman I. E. also notes that the word "prescription" is usually used to refer
to the influence attributed in the laws to the expiration of a certain period of time in
relation to the acquisition or loss of any right [6, Art. 1-2]. Based on the research of
the above scholars, it can be noted that the limitation period is the period when the
person, whose right has been violated, can claim the protection or enforcement of his
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right through court.

Legal science emphasizes that the statute of limitations has the responsibility of
any state with any interests, with the aim of achieving a certain level at which all
subjects of economic and other activities can fulfill their obligations in a timely
manner. This institute from the moment of its creation meets all public interests. This
characterizes the peculiarities of legal regulation of the institution of limitation,
especially the imperative nature of its rules.

Considering the foreign experience, the following can be noted. For example, in
Switzerland, a statute of limitations is governed by the rules of the civil code and a
specific statutory law. France regulates the Institute with the rules of civil and
commercial codes. The United States, for its part, regulates statute of limitations with
state laws, the Uniform Commercial Code, and individual laws of some states.

As noted above, the statute of limitations has an imperative character, which
explains such a phenomenon as the inability of the parties to the contract to exclude
the action of limitation, and also to reduce its duration. Ukrainian law stipulates that
such a condition of the contract is considered invalid.

A very noticeable difference between the legislation of Ukraine and countries
such as the USA, France, Great Britain and Germany is the possibility in the
legislation of the parties to set a contract with a shorter limitation period.

This fact deserves a lot of attention, because today the institution of limitation is
treated differently. The Romano-German legal system regards this institution as an
institution of substantive law, in contrast to the Anglo-American legal system, for
which the statute of limitations is an institution of procedural law. A diverse
understanding of the same institute has important implications for the legal world.

The diversity of tort and legal grounds for the emergence of economic or civil
obligations in the systems of law determines the diversity of terminology. Modern
legal science divides the limitation period into general and special.

According to Art. 257 The CCU's total statute of limitations is set at three years;
Art. 258 of the CCU provides that for certain types of requirements the law may
establish a special limitation period: reduced (1 year) or longer compared to the
general limitation period; the statute of limitations for four years is applied to the
requirements for recognition of unfounded assets and their recovery into the state
income [2].

French law provides for three groups of limitation periods:

* 30 years - for all requirements, unless otherwise provided by law;

* 5 years - for the requirements for obligations, which according to the law must

be fulfilled at an appropriate frequency and in the appropriate amount;

* from 6 months to 2 years - for liability requirements that under the law are at

risk of losing evidence in the event of a longer term [7].

German legislation is characterized by a similar limitation period (30 years). But
Germany is also characterized by a system of shorter limitation periods:

* 3 years - for claims for damages in case of damage;

* 4 years - for claims on obligations for timely unpaid payments;

* 6 months to 2 years - for liability claims in case of loss of damage due to poor

quality of goods.
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Swiss law is characterized by a total statute of limitations of 10 years. US and
UK law, depending on the reason for the occurrence, sets a period of 4 to 12 years.

Even if there is such a divergence in terms of time-limits as has been
investigated above, namely: the difference in the definition of the limitation period,
the understanding of the institute and its role in regulating the relations, the limitation
period, it should be noted that the moment for the duration of the limitation period
remains common to them, which is determined by the moment when the right to sue
arises.

The study of the legal nature of the limitation period allows us to argue that the
introduction of a period when a natural or legal person, public authorities and local
self-government can apply to a court is conditioned primarily by the observance of
certain principles, in particular the principle of legal certainty, which is universal and
fundamental. an aspect of the rule of law.

The validity of the principle of legal certainty extends to such important legal
relationships between the individual and the state as the realization and protection of
human and citizen's rights and freedoms, the establishment of responsibility, grounds
and procedure for holding to account, the inadmissibility of actions and omissions of
public authorities aimed at restricting or violating rights. and human freedoms.

In paragraph 570 of the judgment of the European Court of Justice in the case of
OJSC “Yukos Oil Company v. Russia”, the ECtHR defined the statute of limitations
as the statutory right of the offender not to be subjected to a warning or trial after a
certain period after the offense had been committed. As the court noted, the limitation
periods that are specific to the national legal systems of the participating States meet
several objectives, which include ensuring legal certainty and finality [8].

It should be noted that the deadlines for appealing to the court for the protection
of their rights, as well as the deadline for lodging an appeal or cassation appeal, are
clearly set out for the parties to the case, and the implementation of other procedural
actions 1s a 100% guarantee of ensuring and equal treatment of the parties. However,
it 1s equally important to comply with the conditions for the inadmissibility of
unreasonable and unlimited renewal by courts of missed deadlines, since national law
refers to the discretion of the court to resolve this issue.

Many ECtHR decisions interpret the principle of legal certainty in the light of
res judicata, the essence of which is the finality of a judgment, that is, neither party
can and does not have the right to seek a re-examination of the final case for a new
decision. But there are cases when it is possible to disregard this principle when it is
caused by insurmountable circumstances (the cases of Ryabikh v. Russia, pp. 51, 52)
[11].

At present, the ECtHR has developed a practice whereby courts at national level
should give priority to the procedural laws established to appeal to a court for the
protection of their rights, as well as to appeal against a court of appeal and cassation.
Missing deadlines are only allowed in exceptional cases (usually due to force majeure
circumstances).

In particular, the ECtHR in the case of Svitlana Naumenko v. Ukraine states that
in cases of review of court decisions, both in terms of supervision and in connection
with insurmountable and newly discovered circumstances, courts at the national level

ISSN 2567-5273 82 www.moderntechno.de



-
Modern engineering and innovative technologies Issue 12 / Part 5 t‘j_‘.

should ensure that the parties observe the deadlines and not allow, that the principle
of legal certainty would be violated by extending the appeal period [9].

In one of its cases, the ECtHR found violations of Art. 6 of the Convention for
the Protection of Human Rights and Fundamental Freedoms on the ground that the
period of appeal was extended after a considerable amount of time for the purpose of
reconsidering and adopting a new decision (Ponomarev v. Ukraine, §§ 41-42 [10 ].

In the Golder v. The United Kingdom, February 21, 1975, Series A, No. 18, p.
17-18, paragraphs. 35-36) The ECtHR has argued that Article 6 § 1 of the
Convention guarantees everyone the right to sue in a civil action for his rights and
obligations. In this form, this paragraph embodies the “right to a court”, one of the
aspects of which is the right of access, that is, the right to initiate proceedings in a
civil action. However, this right is not absolute. It may be subject to legal restrictions,
such as statutory limitation, actions for securing a claim, regulating such a right
against minors and mentally ill persons (Stubbings and Others v. The United
Kingdom v. United Kingdom) of 22 October 1996, Reports 1996-1V, pp. 1502-3, pp.
51-52; and in Tolstoy-Miloslavsky v. The United Kingdom, 13 July 1995 year, Series
A, No. 316-B, pp. 80-81, paragraphs 62-67).

In general, according to ECtHR practice, the application of procedural rules
should avoid both excessive formalism that would affect the fairness of the procedure
and unnecessary flexibility, which would lead to a reduction in procedural
requirements established by law and a breach of the principle of legal certainty.

Therefore, the limitation period is the period for the protection of the claim of
the person whose right has been violated. Limitation periods are generally general in
nature and extend to all types of legal relationship except as provided by law. One of
the components of the common part of civil law is the independent civil law institute,
the rules of which contain the rules on limitation period. According to the legislation
of Ukraine, the general limitation period is set at 3 years. That is, it is considered that
this period is necessary and sufficient for the person to be aware of the fact of
violation of his right, as well as to take appropriate adequate measures to protect him,
including gathering evidence, preparing and filing a claim.

Based on international experience, we believe that the limitation period in
Ukraine is not enough to protect their rights and interests. However, imposing an
unlimited period of limitation or a longer period of time, first and foremost, for the
purpose of hearing cases complicates the presentation of evidence and reduces its
reliability.

Conclusions. Thus, setting a statute of limitations is a necessary element of
individuals' access to justice, stabilizing civil and other legal relationships, and, most
importantly, encouraging participants in legal relationships to exercise their rights
and responsibilities in a timely manner.

However, it is worth noting that the limitation period, which is defined by the
legislation of Ukraine, "inherited" from the Soviet Union and practically has not been
revised, despite the realities of today.

Considering above, we think it appropriate to further examine this issue in the
light of the practice and recommendations of the European Court of Human Rights in
order to harmonize national and international legislation.
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Abstract. Local governments as subjects of public administration in the context of reforming
of the government are examined in the study. The main focus is directed to European standards that
determine the degree of decentralization of political power, namely the measure of state
intervention in the institutional transformation of civil society. The basic Ukrainian legislation that
guarantees political, administrative and financial autonomy of local authorities and assists further
institutional transformation of the state is analyzed. The necessity of redistribution of tasks, powers
and resources of public authorities at central, regional and local levels is proved. In this context,
the interaction of local self-government bodies with the executive power bodies is examined, that
directly affects the state and legal reality of Ukraine. Attention is also paid to the problem of
democratic transformation of state power in Ukraine, which requires significant modernization of
current legislation.

Key words: state, local governments, subjects, reform of state power

The high-quality organization of local power is the main resource and engine of
Ukraine’s European integration policy, which is determined by the publicity of the
local government system, the level of decentralization of political power. Despite the
fact that civil society in Ukraine is not yet very developed, the main levers for the
formation of effective governance are far from perfect. As a result, a problem arises:
the state, represented by the power elite is separated from society. Therefore, for
citizens, the concept of "elite" is associated, by and in large number, with the top of
executive and legislative power, with oligarchs. Citizens of Ukraine quite
pessimistically characterize the modern political elite, for the most part corrupt, and
authorities at all levels. To date, the resources for changing the existing model of
power have been exhausted. In particular, the current system of power is not able to
ensure the irreversibility of the process of democratic transformation, shows its
limitations in the ability to prevent conflicts that unbalance the political system.
Therefore, the best way out of this situation is the course of constitutional reform,
which would clearly balance the role and functions of different authorities [1].

Each reform requires its performers and the wunderstanding of the
transformations they seek. The majority of the population of Ukraine perceives
positively or neutrally the possible consequences of decentralization both in the
context of Ukraine in general and in the context of its settlements in particular. In
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total, 42 % expect to improve the situation in Ukraine (but only 7 % of them believe
that the situation will definitely improve) and 39 % — to improve the situation in their
settlement. Another 29 % and 32 %, respectively, hold the opinion that nothing will
change, and 10 % and 8 %, respectively, believe that the situation will only get
worse. At the end of 2017, 665 united territorial communities were formed in
Ukraine, which covers 40 % of its territory. In 2018, it is planned to determine
administrative centers that in 2019 will be able to independently make administrative
decisions having delegated the appropriate authorities to citizens.

Let us recall the main stages of the implementation of the Concept of reforming
local self-government and territorial authoritiy in Ukraine (hereinafter the Concept).

The first (preliminary) phase (2014) was to:

* Amend the Constitution of Ukraine regarding the creation of executive
committees of regional and district councils and the distribution of powers between
them;

* Develop projects and adopt legislative acts to introduce a mechanism of direct
democracy and improve the procedure for holding general assemblies of citizens;

* Provide state support to united territorial communities for 5 years after their
establishment to improve infrastructure;

* Create a legislative framework for the realization of the right of territorial
communities to cooperate on the basis of resource and organizational cooperation and
receive state support for the implementation of such cooperation projects;

* make modeling of administrative-territorial units, legislatively regulate the
system of administrative-territorial structure;

* Determine the Ministry of Regional Development, Construction and Housing
and Communal Services of Ukraine as the main central executive body for the
implementation of local self-government reforms;

* Complete the formation of legislative framework on the activities of local self-
government bodies and executive bodies on a new territorial basis in accordance with
the Concept;

The second phase of the Concept (2014-2015) was to:

* Unify and standardize public services provided to the population by local
governments and executive authorities;

* Carry out institutional reorganization of local self-government bodies and
executive bodies on a new territorial basis;

* Conduct local elections taking into account the reformed system;

* Improve community planning, solve the issue of providing newly formed
communities with territory planning schemes and master plans [2].

In this regard, the President of Ukraine introduced the draft Law of Ukraine "On
Amending the Constitution of Ukraine (regarding decentralization) dated July 1, 2015
No. 2217a. In particular, it determines that the administrative-territorial structure of
Ukraine 1s based on the unity and integrity of the state territory, decentralization of
power, ubiquity and self-sufficiency of local self-government, sustainable
development of administrative-territorial units, taking into account historical,
economic environmental, geographical and demographic features, ethnic and cultural
traditions [3, art. 132].
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By the Decree of the Cabinet of Ministers of Ukraine "Certain Issues of
Implementating the Concept of Reforming Local Self-Government and the Territorial
Organization of Ppower in Ukraine dated September 22, 2016 No. 688, the
government marked a new policy in reforming local self-government.

It was anticipated that this policy would facilitate to the implementation of local
government reforms. The main activities were the development of conceptual
proposals for sectoral reforms in the fields of education, healthcare, social protection,
the development of draft laws of Ukraine on the basics of the administrative-
territorial structure in the context of strengthening the responsibility of local
authorities for decision-making; expansion of the list of services provided by
administrative services centres and ensuring support in the Supreme Council of
Ukraine of draft laws of Ukraine necessary for the implementation of reform, the
conduct of outreach and the provision of advisory and methodological assistance, etc.

The essence of the reform was primarily reduced to the optimization of the
system of territorial state authorities. The territorial organization of power as a
scientifically based localization of interconnected spatial associations of systems and
forms of organization of power is based on the regulatory framework and political
organization of society. Three levels of territorial organization of power in the
structure of the state are distinguished: macrolevel — the territory of the country;
mezzalevel — territorial organization of power in regions and states; microlevel —
local government (villages, towns, cities) [4, page 228].

Until recently, the following situations could become obstacles to the voluntary
unification of territorial communities: unification of territorial communities was not
foreseen by a long-term plan for the formation of territorial communities of the
region; and in the region, a perspective plan is not approved at all; as a result of the
voluntary association, the entry of the territorial community located in the territory of
the neighboring region was foreseen. All identified problematic issues and some
others were resolved by the Ministry of Regional Development, Construction and
Housing and Communal Services of Ukraine in a letter dated September 1, 2016 No.
7/13-109032. Relations that arise in the process of voluntary unification of territorial
communities of villages, towns and cities are regulated by the Law of Ukraine "On
Voluntary Unification of Territorial Communities" dated February 5, 2015 No. 157-
VII (hereinafter - Law of Ukraine No. 157-VII).

Article 4 of the Law No. 157-VII defines the following basic conditions for the
voluntary association of territorial communities of villages, towns and cities:

* No other territorial community, which has its own representative body, may
exist within a unified territorial community (hereinafter, OTG);

* The territory of the OTG should be inextricable, within the jurisdiction of the
territorial community councils, that united;

* OTG shall be located within within the boundaries of single area;

* Factors that influence the socio-economic development of OTG are taken into
account during decision-making in the voluntary association of territorial
communities;

* The quality and accessibility of public services that are provided in OTG
cannot be lower than than before unification [6].
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In addition, it is provided in Part 4 of Article 4 of the Law of Ukraine No. 157-
VII that the settlement (the village, the settlement, the city) which has the developed
infrastructure is defined by the administrative center of the united territorial
community and, as a rule, it is located most closer to the geographical center of the
territory of OTG.

The formation of self-sufficient territorial communities takes place in the
following sequence: the development of a long-term plan by the regional state
administration and its approval by the regional council, the approval of a long-term
plan by the Cabinet of Ministers; voluntary association of territorial communities; the
formation of local self-government bodies of self-sufficient territorial communities.

Regarding the voluntary association in accordance with a long-term plan, the
letter of the Ministry of Regional Development, Construction and Housing and
Communal Services of Ukraine dated September 1, 2016 No. 7/13-109032 indicates
that the association of village, town, city territorial communities, in accordance with
the long-term plan (and in case of its absence — in accordance with the Methodology
for the formation of self-sufficient territorial communities, approved by the Decree of
the Cabinet of Ministers of Ukraine dated April 8, 2015 No. 2144) gives the newly
formed community the opportunity to obtain a new legal status of a territorial
community with the powers of cities of regional significance and direct inter-budget
relations with the State Budget of Ukraine. That is, inter-budget transfers from the
State budget of Ukraine are provided for such budgets and their tax capacity is
leveled horizontally.

The Ministry of Regional Development, Construction and Housing and
Communal Services of Ukraine notes that an important incentive to unite territorial
communities in accordance with a long-term plan is the provision of Art. 64 of the
Budget Code of Ukraine, which defines the composition of revenues of the budgets
of the united territorial communities. Act No. 157-VII defines State financial support
for the voluntary association of territorial communities of villages, towns and cities
by providing the united territorial community with finance in the form of subventions
for the formation of the appropriate infrastructure in accordance with the plan for the
socio-economic development of such a territorial community if its borders fully
correspond to the boundaries indicated by the long-term plan for the formation of
community territories. At the same time, the total amount of financial assistance is
determined by the Law of Ukraine on the State Budget of Ukraine and is distributed
among the budgetary associations of territorial communities created in accordance
with the long-term plan for the formation of community territories, in proportion to
the area of the united territorial community and the number of rural population in
such a territorial community with an equal value of both these factors [5].

Under such conditions, the government promises to support district
administrations with government subsidies in order to ensure the maximum
effectiveness and productive activities of local governments. According to the
officially published information of the mandatory revision, the amount of taxes and
fees will be affected. Thus, a positive moment was the signing by the President of
Ukraine the Law of Ukraine "On Amendments to the Budget Code of Ukraine
regarding the crediting of certain administrative fees to local budgets" dated

ISSN 2567-5273 88 www.moderntechno.de



Modern engineering and innovative technologies Issue 12 / Part 5

September 6, 2016 No. 1509-VIII, in accordance with it, income from the provision
of administrative services is sent to the OTG general fund.

The ways of universal renewal of all spheres of social life, reflected in a number
of strategic legal acts (Association Agreement between Ukraine and the European
Union, Stable Development Strategy "Ukraine — 2020," Extraordinary Message of the
President of Ukraine P. Poroshenko to the Supreme Council of Ukraine "On the
Internal and External situation of Ukraine," the Program of the Cabinet of Ministers
of Ukraine, the Coalition Agreement) and require a comprehensive understanding of
the prospects for national reforms legislative support.

The identification of specific guidelines for the implementation of reforms and
the identification of ways to implement them are institutionalized in the Plan of
Legislative Support for Reforms in Ukraine (hereinafter — the Plan). The purpose of
the Plan is to identify priority areas for improving the legal regulation of public
relations on the basis of systemic and mutual coherence, as well as ensuring the
effectiveness of reforms. To achieve this goal, such basic tasks must be achieved; on
the basis of policy documents, international obligations of Ukraine, public and
scientific initiatives, to formulate legislative guidelines for the implementation of
reforms; differentiate generalized legislative initiatives in accordance with the sphere
of reform, define the time frame of legislative support for reforms. The plan of
legislative support for reforms in Ukraine is intended to become the basic platform
for the implementation by the Supreme Council of Ukraine of political and legal
foundations for the development of society and state, an instrument for achieving the
goals of reforms in Ukraine [6].

Decentralization is impossible without the conscious assistance and effective
implementation of it by society itself. According to the European Charter on Local
Self-Government, which is part of Ukrainian law, local self-government is, in
particular, the right and the ability of local self-government bodies to regulate and
manage a significant part of public affairs that is inside of their competence, in the
interests of the local population. Most Ukrainians are already aware of the advantages
of decentralization. They understand that than larger population and territory, than
larger budget, the accumulation of resources and a more tangible step forward.

By a Decree of the President of Ukraine, the Constitutional Commission was
formed, and in the parliament — expert groups on legislative provision of
decentralization of power and reform of local self-government. Now an inventory of
problematic issues of the functioning of village communities is being carried out and
a package of laws is being developed to comprehensively support the Ukrainian
village, in particular, to expand the powers of communities in the land sphere. On
government level we are talking about the need to accelerate the development of
terms for the development of long-term plans for the formation of community
territories, the identification of influence areas, passports of territorial communities
and the involvement of international experts in field work. But the statistics are not so
comforting. Only one of three Ukrainians (36 %) has a formed view of the united
territorial communities, while 41 % have not yet cleared out their position. At the
same time, only 13 % say that they are indifferent to this issue. Only 3 % of the
population of Ukraine are in favor of forced unification of communities, and 71 % of
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Ukrainians are in favor of voluntary unification of communities (64 % of then believe
that citizens should unite voluntarily by decision of the population of the
communities that plan to unite) [4].

The most difficult question arises here: will the newly formed territorial units in
the near future actually and independently solve complex issues that used to be
centralized? The functioning of the Congress of Public Associations of Ukraine since
2015 is optimistic. Its purpose was to ensure direct and alternative participation
(through extra-parliamentary legislative and executive opposition) in the
development and implementation decisions of the legislative and executive branch of
power in the presence of transparent professional popular control.

Resolution of the Cabinet of Ministers of Ukraine "On Amending the
Methodology for the Formation of Self-Sufficient Territorial Communities" dated
September 6, 2016 No. 601 will resolve the issues of amending the long-term plans
for the formation of territorial communities of the regions, submitting such changes
to the government for consideration, as well as officially approving the composition
of the united territorial communities included in the corresponding long-term plan. In
addition, a list of territorial communities that are part of self-sufficient territorial
communities was secured in order to avoid errors during the determination of the
amount of inter-budget transfers from the State budget of Ukraine to the newly
formed OTG.
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Anomauia. Y pobomi po3ensioaromuvcs Opeanu MICUeso2o Camo8psoy8aHHs AK cyO ekmu
nyoniuHO020 AOMIHICMPYBAHHS 68 KOHMeKCmi pegopmysants Oepacasnoi enradu. Ochosna yseaca
CHPAMOBAHA HA €6POCMAHOAPMU, AKI 8UHAUAIOMb CMYNIHbL 0eyeHmpanisayii noiimuyHoi enaou, a
came MIpy 6MpYYaHHA ~O0epHCcasu 8 IHCMUMYYIOHANbHI NEPemBOPEHHS  2POMAOAHCLKO20
cycninbcmea. AHanizyemvcs nposioHe 3aKOHO0A8CmME0 YKpainu, wo eapawmye nonimuumy,
AOMIHICMPAmugHy U iHAHCO8Y CaMOCMIUHICMb MICYe8UM OP2AHOM 61A0U MA CAPUSE NOOATbUUM
IHCMUMYYIOHAILHUM  NepemeopeHHam y oepaicasi. [Jlo8o0umvbcs HeoOXiOHIiCmb nepepo3nooiny
3a60aHb, NOBHOBANCEHb | Pecypcié opeaHnie nyONIUHOI 61a0U HA YEHMPATbHOMY, PeiOHANbHOMY |
Mmicyesomy pigHAX. YV yvomy KoHmexcmi OO0CHIONCYEMbCA B3AEMOOISL  OpeaHié MICYeB02o
CaMOBPAOYBAHHA 3 OP2AHAMU BUKOHABYOI 61a0U, Wo 0e3n0cepeOHbO 6HAUBAE HA OePHCABHO-
npagosgy peanvuicmev Ykpainu. Taxooxc npudineno yeazy npobremamuyi 0eMOKpaAmuiHoi
mparncpopmayii depaicasnoi naou 8 Ykpaini, po3s ’sa3anns aKkoi nompedye cymmeeoi MooepHizayii
YUHHO20 3AKOHOOABCMEA.

Knroueswie cnosa: oeporcasa, opeanu mMicyeo2o camospaody8ants, cyo ekmu, pehopmyeanus
0epIIcasHol 61a0U.
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