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METHOD FOR PREVENTION OF POSTNATAL POLYMORBID COW PATHOLOGY
USING VITAPOL® PULVIS

3ybroe Anexcanop Anexcanoposuy

acnupanm,

Hnenposckuii 20cyoapcmeennviil azpapHo-3KOHOMUYECKUL yHugepcumem

Crknapoe Ilagen Hukonaesuu

OOKMOp 6eMePUHAPHBIX HAYK,

npogeccop xaghedpvl xupypeuu u aKyuepcmed cerbCKoOXo3AUCMEEHHbIX HCUBOTNHBIX
Hnenposcxuii 2ocyoapcmeentviii azpapHo-3KOHOMUYECKUL yHugepcumem

CIIOCOB MPO®UJIAKTUKH MMOCJEPOJJOBOM NOJIUMOPBH/THOM ITATOJIOI T KOPOB
C UCITOJBb3OBAHUMEM IIPEINAPATA VITAPOL® ITYJbBUC
DOI: 10.31618/ESSA.2782-1994.2021.2.72.111

Summary. A method for the prevention of postpartum polymorbid pathology of cows using the drug
VITAPOL® pulvis, which increases the number of clinically healthy cows in the postpartum period by 22,5%,
reduce the number of recorded cases of both individual and polymorbid diseases (placental retained and ketosis
by 7,5%, metritis-hypoluteolysis and placental retained-ketosis-hypoluteolysis by 5%, ketosis-metritis and metritis
— by 2,5%.) which significantly reduces the cost of treatment of animals and the time spent by specialists with sick
animals.

Annoranusa. [IpennoxeH crmocod MPOQHIAKTHKH MOCICPOIOBON MOTUMOPOUIHON MAaTOJIOTHH KOPOB C
ucnones3oBaHueM npenapata VITAPOL® nynbBUC, NO3BOJSIIOIIMN YBEIMYUTh KOJMYECTBO KIMHUYECKH
3JI0POBBIX KOPOB B TOCIEPOJOBOM Mepuojae Ha 22,5%, CHU3UTh KOJIMYECTBO 3a(DMKCHPOBAHHBIX CIydaeB Kak
OTJENBHBIX, TaK W TOJUMOPOMAHBIX 3a0oneBaHMU (3ajepXKaHME IUIAleHTHl M KeTto3 Ha 7,5%, MeTpur-
TUIOJIIOTEONU3 U 3aJiep)KaHne TUIAIeHThI-KETO3-TUTIONI0TE0IU3 Ha 5%, KeTo3-MeTpUT U MeTpuT — Ha 2,5%.) u
3HAYUTCIIbHO CHUUTL 3aTpaTbl Ha JICYHCHUE XHUBOTHBLIX W MNPOBCIACHHOC BPEMA CICHUATIMCTOB C 6OJ'II)HI)IMI/I
JKHUBOTHBIMU.

Key words: postpartum period, metritis, ketosis, placental retained, hypoluteolysis, diagnosis of pathologies,
preventive measures.

Knrouesvie cnosa: noczzepodogblﬁ nepuod, mMempum, Kemos, 3adep9fcaHue niayeHmsl, 2unoaromeoius,
couemdaHue namOﬂozuﬁ, npeseHmueHble Mepbol.

IMocTaHoBKa MPOGJIEMBI. (depMax  BHEIPEHBI  COBPEMEHHBIC  TEXHOJIOTHH
OnHoit u3 npobiem, CHIW)KAIOUIMX  KOPPEKTUPOBKM (AKTOPOB KOPMIICHHS M APYTUX
3¢ GEeKTUBHOCTh  BEICHHMA  OTPAacid  MOJOYHOTO  aCHEeKTOB COJIepKaHUSA [3-6]. ITockonbky
CKOTOBOJCTBA, ABJISACTCA CHUXKCHHC perOHyKTHBHOﬁ METa0O0IMUECKHE HapyHmEHUA Y BBICOKOIIPOAYKTHBHBIX
CIIOCOOHOCTH, 00YCIIOBIICHHOE aKyIIEpCKUMH  KOPOB JMATHOCTHUPYIOTCSA JOBOJIBHO 4acTO, €CTh BCE

MATOJIOTUSIMHU, KOTOPhIE BO3HUKAIOT B MOCIEPOOBHIN
nepuoa U oxBarbiBaloT 10-90% moronoBwsi, BBI3BIBAS
JUTTENbHOE OecIioque, CHYKEHUE BBIXOJAa TENAT
MOJIOYHOU MPOIYKTHBHOCTH [1-2].

Ilepexonublii mnepuoa SBISIETCS BaXXHEHIINM

JTAlOM  JIAKTAIMOHHOTO [HKJIA, B JaJbHEUIIEeM
ompenensier  Oyaymiee  3J0pOBbe  KOpPOB,  HX
BOCIIPOU3BO/IUTEBHYIO CHOCOOHOCTD u

MPOAYKTHBHOCTG. 32 TOCIEIHNE HECKOIBKO JIECATKOB
JIeT CIEMUAINCTaMH OBII JOCTHTHYT OIpeNeIeHHBIN
Iporpecc B MOHNMaHUH MEXaHU3MOB METab0JINIeCKOM
aJanTanyuy, KOTOpPBIE JIeKaT B OCHOBE YCIIEIITHOTO
MPOTEKAHUS TPAH3UTHOTO TEPHOAA, a HAa MHOTHX

OCHOBAHHS yTBEP)KAATh, UTO 3Ta MpoOiieMa aKTyajlbHa
JUlsl BeTepuHapHOW MeauuuHbl. Ilo3Tomy usydeHue
MeTabonM3Ma BBICOKOYAOITHON KOpOB B pa3iIHYHBIC
TE€XHOJIOIMYECKHE IIEpUOABI, a TaKKe OCHOBHBIE

HarpaBJICHUS MEHEPKMEHTa B X03s1iicTBE
paccMaTpuMBarOTCSl Kak  BEAyIIME BEKTOPHI 110
pa3pabotke Mep pOQHITAKTUKH Goue3Hei

nepexoaHoro nepuoaa [7-10]. AKTyanbHBIM OCTaeTcs
BOIIPOC TIOMCKAa HOBBIX pPaHHHUX JAHArHOCTHYECKHUX
KpUTEpHEB 00Je3HEN TPAaH3UTHOTO MEPHO/Ia Y KOPOB.
310pOBBIE KOPOBBI B CEIBbCKOXO3SHCTBEHHOM
MIPOU3BOJICTBE SBJSIETCS OCHOBOW  KAueCTBEHHBIX
MPOAYKTOB MuTaHuA. KagecTBO MPOIyKTOB MUTAHUSI U
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MPOJIOBOJILCTBEHHAS 0E3011aCHOCTH SIBJISIETCSI OCHOBOM
3JI0pPOBBS rpakaaH nro0oro rocyaapcrsa.
CoBpeMeHHbIE IPEANPUATHS yIENSOT  OojblIoe
BHHMaHHE 3/I0POBBIO )KUBOTHBIX, 0COOCHHO B NEPUOJ
OEpeMEHHOCTH W BCKapMJIMBaHUS  MOJIOJHSKA.
BaxkHOCTH  NOCIIEPOJOBOTO  MEpuoja Yy  KOPOB
JOCTAaTOYHO ITOJTHO OTPAKCHBI B HAYYHBIX TPYyJax — OT
TOro, Kak OH OyJeT WpoTeKaTh, 3aBHCUT U
PEenpoLyKTUBHAS GbyHKIHA, " KOJIMYECTBO
MOyYEeHHOTO MOJIOKa, M B IIEJIOM TPOAYKTUBHOE
JIOJITOJIETHE KUBOTHBIX [7-8].

TpaaunuonHsIe CIIOCOOBI 3aIINUTHI
CENIbCKOXO3SIMCTBEHHBIX JKMBOTHBIX OT OoJe3Heit
CBSI3aHHBIX ~ C  TPUMEHEHHEM  CHHTETHYECKHX
npenaparoB. Vcrmonp3oBaHME TakuX ~IpenapaToB
NPUBOAMT K HCTOIIECHHIO COOCTBEHHOTO MMMYHUTETa
JKMBOTHBIX U TpeOyeT OT MPEeNNpHUSITHI MOCTOSHHBIX
3arpar. OrpomMHBIe 0OBEMBI JICKAPCTBEHHBIX CPEICTB
HaKaIUIMBAIOTCS B TKAHAX JKMBOTHBIX B JAJIbHEHIIEM
MOMAAr0T Ha CTOJ K yenoseky [11-12].

Takum o00pa3oM, TEHAEHUIHS PacIpOCTPAHCHUS
MOCJICPOIOBBIX OCJIO>KHEHUH cpenu
BBICOKOTIPOAYKTHBHBIX MOJIOYHBIX KOPOB JHKTYET
HE0OXO0AUMOCTh 00Jiee HEPrHMYHOTO OCYIICCTBICHUS
CHCTEMBI IIeJICHATIPABJICHHBIX MPEBEHTHBHBIX Mep,
npuMmeHeHne  3(QQGEKTHBHBIX  MPOPHUIAKTUUECKUX
npuemoB [13-14].

Brinenenne HepeleHHBIX paHee YacTeid oouneii
npodJieMbl.

K Hacrosimemy BpeMeHH mHpoOiieMa KOPpEeKIHH
MIOCJICPOJIOBOTO MEPUO/IA 10 KOHIIA He perieHa. [laneko
HE BCET/Ia B BETCPHHAPHBIX CIEIUAINCTOB Ha MECTAaX
SBJSIETCS  BO3MOXKHOCTH OIIEPAaTUBHOTO TPOBEICHUS
BCEX JIMArHOCTHYECKHX Meponpusituid. B pesymbrare
cHIDKaeTCs: 3P PEKTUBHOCTD JICYCHHUS, TEPAITUS MOXKET
JUIMTBCSL MeCslaMH, TIPH 3TOM OJHO 3a0oyieBaHue
IUIABHO «IIEPEXO/UTH» B JIPYroe, a 3TO HEeHn30ekKHO
COIIPOBOXKIAETCS CHUXXEHHUEM MOJIOUHOM
NPOJYKTUBHOCTH M HAHOCHT  KOJIOCCAIbHBIN
OKOHOMHYECKHH yIIepd MOJIOYHBIM TMPEIIPUITUSIM
[15]. Kpome TOro, psin acmekTOB 3STHONATOTE€HE3a
3aMeJUICHHOW MHBOJIIOLMH PENpPOIYKTUBHBIX OPraHOB
Y BBICOKOYIOWHOH KOPOB, BEIICHEHO 1 OCBEIIEHO HE B
MOJHOW  Mepe, 4TO  3aTpyJHAET  IPOBEJCHHE
npodunakriuyeckoit padbotsl. [loaToMy npeBeHTHBHBIE
MEepHBI 4aCTO HECOBEPIICHHBI X HE KOHKPETU3UPOBAHBI,
MPOBOJISATCS OECCHCTEMHO U HE PE3YJIbTATHBHO.

Ieas crarbu. llens Hammx wucciegOoBaHUM
npeaycMarpuBaia  omnpeaenacaue  3(H(HEKTUBHOCTH
npenapara Vitapol Pulvis B kauectBe cmocoba
Mpo(UIAKTUKY MATOJIOTUH MOCIEPOIOBOTO Teproia y
KOPOB.

N3noxenne 0CHOBHOTO MaTepHaJia.

3aboeBaHnsi KOPOB IOCIEPOIOBOTO I€pHoja B
OouIbIIICH MM MEHBILEH CTETICHN BOSHUKAIOT B JIIOOOM
MOJIOYHOM XO3SICTBE, YaCTON MX NPUYUHOM SIBISIETCS
HapylIeHHe peXHuMa KOPMJICHHS M COJEpXaHUs B
CYXOCTOMHBIA TIEpUOA U TPABMHUPOBAHUS POJOBBIX
myTei BO BpeMs oTerna. Haubomnee
pacnpocTpaHeHHbBIMH ~ OOJIE3HSAMH, C  KOTOPBIMH
CTAJIKMBAETCSl KAXKIIbI Bpay BETEPUHAPHON MeTUIINHbBI
SBJISIETCS 3ajlep)KaHue Iocjeqa, METPUT, KETO3 U

runomtoreonus [16-18]. Ha ceronusiuHuii neHb ecTh
MHOro umHdopmanuu o0 3THX OOJNE3HSIX OTHEIBHO, U
MaJIo KTO oOpamiaeT BHHMaHHE Ha HUX COYETaHUE
HMMEHHO KaK Ha MOJIMOPTaHHbIe NaTOIOTHH.

JledeHne STHX  MATOJIOTHMH  NPUBOAMT K
3HAYUTEJIbHBIM MaTEepPHAIBHBIM yOBITKAM XO3SIHCTBA,
BKJIFOUAIOIIME PACXO0/(bI HA BETEPUHAPHbIC PETIapaThl,
CHI)KEHHE MPONYKTHBHOCTH JXHBOTHBIX, B TSDKCIIBIX
ClTy4asix — BBIOPaKOBKY KHBOTHBIX.

Takum 00pazom, ¢ SJKOHOMHUIECKOU TOUKHU 3PCHHS,
Ha  TEpBBI IIAaH  BBIXOJUT  IPOQUIAKTHKA
3a0o0JeBaHM HAa PaHHUX CTanusaX. B manHOM ciydae,
poQHIaKTHUECKHE MEPOIPUSITUS HauyMHAIOTCS 3a 21
JIeHb 10 OTella ¥ MPOAoJIKAIOTCA A0 21 THS JaKTanuu.

C 1uenp0  NPOQUIAKTHKH  MOCJIEPOJIOBBIX
MIaTOJIOTHH y KOPOB HUCIIOJIB30BANIM Tpemnapar Vitapol
Pulvis. Kommiekc ryMHHOBBIX U (DyJIBBOBBIX KHCIIOT,
comepxamntuiicss B mpenapatax Mapku VITAPOL®,
UMeEeT BBICOKYIO OHOZOCTYNMHOCTh. B ero cocrase
comepkarcsi  MuHepanbl, 20  aMHHOKHCIOT |
MHKPO3JIEMEHTHI, MIPUPOJTHBIE TIOJIMCaxapHuIbl,
MIENTU/IBI, BUTAMHUHBI, CTEPHHBI, TOPMOHBI, JKUPHBIC
KHCJIOTBI, TIONM(EHONIBI U KETOHBI C MOATPYMIIaMH,
BKItouass  (aBoHOMIbI,  (DIaBOHBL,  (pIIABHHBI,
KaTeXHHbl,  JyOWIbHbIE  BEIECTBA,  XHHOHBI,
n3odaaBonsl, Tokogepoasl U Ap. Bcero okxono 70
MIOJIE3HBIX KOMIIOHEHTOB.

KoMruiekca TYMHHOBBIX U COITYTCTBYIOLIMX UM
(yJIBBOBBIX KHUCIIOT B COCTABE Mpernapara CTUMYJIUPYET
TIPUPOCT XKUBOHM MACCHl M MOBBIIIAET 3aIUTHBIC CHIIBI
opranusMa. [ 'yMHHOBBIE KHCIOTHI BIIaJCIOT BBICOKUMH
asicOpOIIMOHHBIMU  CBOMCTBAMHM, HYTO CHOCOOCTBYET
00€3BpE)KMBAHNIO TOKCHHOB B YKEITyAOYHO-KHUIIEYHOM
TpaKTe, YIy4YIICHHIO TIMIIEBAapCHUS U YCBOCHUIO
KOPMOB, KOTOpBIE HE TOJBKO MOMIOJHAIOT PpaIloH
JKMBOTHBIX JJIEMEHTAMH NHTaHUS, HO M SBILSIFOTCS
aKTHUBATOpaMH OOMEHHBIX IPOIECCOB, KOMIUIEKCHO H
NOJOXHUTENbHO  BIMAS HAa  BEChb  OPTaHHU3M,
CIIOCOOCTBYIOT TOBBIIICHUIO HAJOEB, YJIYYLICHHIO
BOCHPOU3BOJMUTENBHON  (YHKIMHM  OpraHusMa |
UMMYHHOH CHCTEMbI, 4YTO OYEHb BaXHO IS
BBICOKOTIPOYKTHBHBIX KOPOB.

OmnbITBl MPOBOAWINCH B YCIOBUSAX KadeIpsl
XUPYPIHH W aKyIIepcTBa CENbCKOXO3SHCTBEHHBIX
XKHUBOTHBIX JHenpoBckoro rOCYAapCTBEHHOTO
arpapHO-3KOHOMHYECKOTO YHHBEPCUTETa U MOJIOYHO-
HPOHU3BOJICTBEHHOTO KOMILIEKca
«ExarepuHociIaBCKU» JHernpoBckoro paiioHa
JuemponeTpoBckoil obaacTu.

KopoBam omnsITHOI rpynmel (n=40) B mepuon
no3nHero cyxoctos (21 geHs 10 otena u 21 geHs mocie
oTena) TPUMEHSIM HMMYyHOMOAyIsATop «Vitapol
pulvis» myrem n00aBieHUs Ipenapara B KOPMOCMECh
u3 pacuera 100 r1/ron/meHp (perentypa OCHOBHOTO
KopMa He MeHsack). B koHTponbHOM rpynme (n=40)
IIpenaparsl He UCIIOIb30BAIIH.

KinHuueckass OleHKa TEYEHHMsS! IOCIEPOI0BOTO
Imeprosia y KOpPOB 3aKIoYaliach B PETHCTPALUU
HanOoJee paclpOCTPaHEHHBIX B X03SHCTBE MAaTOJIOTHIA
U WX CcodYeTaHWH (TONMOpPTaHHBIE TATOJOTHH) —
3aJepXKaHie TMociea, METPUT M KEeTO03, KOTOpHIE
JUarHOCTHPOBAJIH C MCIIOJIb30BAaHUEM OOIICTIPHHSATHIX
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METOJIOB KJIMHMYECKOTO HCCIEeIOBaHMs (aHaMHes,
0CMOTD, nasbarnms, THHEKOJIOTHYECKOe
UCCIIe/IOBaHNE, JKCIPECC TEeCT JUIs BBISBICHHSA [3-
KeToHOB), Y3U.

Db dexruBHOCTh mpenapata Vitapol Pulvis, kak
croco0 NpOo(UIAKTHKH NaTOJOTUi IOCIEPOIOBOTO
HeproJa y KOpOoB IPHUBEICHB! Ha puc. 1 u puc. 2.

B konTpompHO#l rpynme w3 40 kopoB y 22
KHUBOTHBIX (55%) BBISIBICHO aKylIEpPCKHE MATOJIOTHH,

3anepkka IIaueHThl

MeTpUT-TUIIOJIFOTE0IH3
3ameprkKa MIaleHThI-KeTO3-. .

Keroz-merput

Kero3

Metput

B TO ymcie 3 rosoBsl (7,5%) — 3aaep)kaHue IUIaLeHTHI,
4 ronossl (10%) — METPUT-THIIOIIOTEONN3, 2 TOJIOBEI
(5%) — 3amepkaHHe TUIALCHTHI-KETO3-THIIONIOTEONN3,
4 ronosel (10%) — keTo3-mMetpur, 3 ronossl (7,5%) —
kero3 u 6 romos (15%) — merpur. Ilonuopranusie
3abosieBaHusl 3aHUMAIOT 25%

(puc. 1).

OT BCEX IaTOJOTIUi

0% 2% 4%

6% 8% 10% 12% 14% 16%

Puc. 1. IIlpoyenmnoe coomnoweHue axyuepckux o6onesneti Kopog KOHmpoivhou epynnsl 8 MBK
«Examepunocnascxuiiy ( «llepemoea bamvrogay).

B  onbitHOW  rpymme  mo  3aBepumieHuto  roJosbl (7,5%) — kero3, 5 romnoB (12,5%) — mMeTpwur.
SKCIIEpUMEHTA BBIIBIIN aKymiepckue natojgorud y 13 IlonnopranHele marosioruu 3aHuMaroT 12,5% ot
kopoB (32,5%), B ToM umncie 2 ronoBH (5%) — METpUT-  MaTOJOTHH (pHC. 2).

TUIONMIOTeoNN3, 3 TonoBH (7,5%) — KeTo3-MeTpur, 3
3anepikKa TaneHThl
MeTpuT-runontoTeoNn3
3azeprKKa IIaeHThI-KETO3-TUTTOIIOTEOJIN3
Keto3-metpur
Kero3
Metpur .
-4% 1% 6% 11% 16%

Puc. 2. Ilpoyenmnoe coommnowenue akyuepckux bonesnetl kopog onvimuoul epynnvl 8 MBK
«Examepunocaasckuily («llepemoza Bamvrosay).

B pesynbpraTe 3KCIIiepUMEHTa B ONBITHOM TpyIIe,
0 CPaBHEHHIO C KOHTPOJBHOH, YyBEIHYMIOCH
KOJIMYECTBO 3/[0POBBIX JKMBOTHBIX Ha 22,5% wu
YMEHBIIMIACh KOJIMYECTBO OOJBHBIX C 3aJep KaHHEM
IUIalleHThl U Kero3oM Ha  7,5%, MeTpuToM-
TUIOJIIOTEONU30M M 3aJepKaHUEM  IUIALEHTHI-
KETO30M-TUIONIOTEONN30M — Ha 5%, KeTo30M-
MeTpuTOM U MerpuroM — Ha 2,5%. B nenom
KOJIMYECTBO XMBOTHBIX OOJBHBIX C MOJHOPTaHHBIMHU
MOCJIEPOOBEIBIMI TATOJIOTHUSMH YMEHBIIIIIOCH B 2
paza (12,5%).

BriBoabl "
IpOoGUIaKTHKI

NpeI0KeHHUs. Cmoco0
MOCTIEPOOBOM  MTOTUMOPOMITHOM

MaTOJIOTUM KOPOB C WCMOJb30BAaHUEM IIperapara
VITAPOL® mnynsBUC OKa3ajics TepameBTHUYECKHU
sdpdexTuBHBIM, oOecmeumBas yBenHMueHHE (Ha
22,5%) Konm4yecTBa KIIMHUYECKH 3I0POBBIX )KUBOTHBIX
Y CHIDKCHHE KOJIMYECTBA )KUBOTHBIX C 3200JICBaHUSMU
(3aepkaHue IUIACHTH U KeTo3 — Ha 7,5%, MeTpur-
TUNOJIOTEONU3 W 3a/iepKaHue  IUIALleHTHI-KeTO3-
TUIOJIOTE0U3 — Ha 5%, KEeTO3-METPUT U METPUT — Ha
2,5%.), 4YTO 3HAUYUTEIBHO CHUXAeT 3aTpaThl Ha
JIeYCHHE JKUBOTHBIX W MPOBEJCHHOE CIEIHATUCTAMH
BpeMsI.
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MODERN DIAGNOSIS AND COMPLEX TREATMENT OF MICROSPORIA IN ATHLETES
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Abstract. This study reflects the features of the clinical course of microsporia in children and adults who
attended sports sections. Athletes who attended freestyle and Greco-Roman wrestling sections a typical clinical
picture in the form of “athlete-wrestler's symptom” is observed: the rash was localized mainly in the right half of
the head (on the right temporal, right postaural, right parietal and occipital areas), often with a migration to smooth
skin on the face and neck, from 1 to 5, rounded form, with slight peeling on the surface, in the form of prints
fingers. Hair in the lesion areas is broken at the level of 3-6 mm. Features of the clinical course are caused by basic
techniques and holds of hands with fingers applied in these sports.

In order to improve the exact specific diagnosis of microsporia in athletes, a method of modern molecular
genetic diagnostics based on polymerase chain reaction (PCR) has been developed, which allows identifying the
Microsporum canis pathogen at the DNA level.

A complex method of therapy, which includes the use of probiotic-vitamin-mineral complexes “Bion 3 Kid”,
“Bion 3” or probiotic-vitamin preparation “Breveluck” in combination with systemic antimycotics Griseofulvin,
Terbinafine and 2% cream Sertaconazole nitrate is effective and safe in microsporia treatment in athletes. All 40
patients with microsporia have clinically and etiologically recovered as a result of treatment. Developed modern
complex treatment of patients with microsporia contributed to increase in the effectiveness of treatment, prevention
of microsporia recurrence, acceleration of clinical and mycological recovery, prevention of the disease of athletes
with acute respiratory viral infections during their stay in sports and children's groups, even in the cold periods of
year.

AHHOTa].[l/Iﬂ. B Z[aHHOfI pa60Te HCCJIICA0BAaHbI 0COOEHHOCTH KIIMHUYECKOTO TEUYEHUS MUKPOCIIOPpUH Y ,I[eTeﬁ
1 B3POCJIBbIX, MOCCHIABIINX CIIOPTHBHBIC CCKIHU. v CIIOPTCMEHOB, KOTOPLIC MOCCHIaIN CEKIUN I10 BOJILHOH H
rpeKo-pUMCKOil OopbOe, Habmomanachk XapakTepHas KIMHUYECKas KapTHHA B BUIE ‘CHMIITOMAa CIIOPTCMEHA-
6opua”: BBICHINTAHUS JOKAJIM30BAINCh MPEHMYIIECTBEHHO B NPaBOi ITOJIOBHHE TOJIOBBI (B IPaBOil BHCOYHOH,
MPaBOif 3ayIIHOI, MpaBoi TEMEHHOM), 9aCTO ¢ MEPEXO0M Ha IMIaJIKYI0 KOXY JHIA U IeH, oT 1 10 5, okpyrion
q)OpMI)I, C HE3HAYUTECJIIbHBIM HICITYHICHUEM Ha MNMOBCPXHOCTH, B BUAC OTIICHYATKOB IIAJILIICB. Boiocsl B ouarax
nopaxxeHusi 00JioMaHbl HA ypoBHE 3-6 MM. OCOOEHHOCTH KIMHUYECKOTO TE€YEHHsI 00YCIOBIEHBI OCHOBHBIMHU
npueMaMu 1 3aXBaTaMu NajJblaMu KI/ICTGEI, HCIOJIb3YEMBIMU B OTUX BUAAaX CIIOpPTA.

C 1menpl0 COBEPHICHCTBOBAHMSA TOYHOH CIEIU(PHYECKOW AMATHOCTHKH MHUKPOCIIOPHH Y CIHOPTCMEHOB
pa3pa60TaHa METOJHKA COBpeMeHHOfI MOHeKyanHO-FeHeTquCKOﬁ JUAarHoOCTUKM Ha OCHOBEC HOHI/IMCpa3HOI71
nentoi peakuuu (IT1LIP), yTo mo3BoisieT mpoBeAeHHEe HIACHTU(HKALMK Bo3Oymutenss Microsporum canis Ha
yposHe THK.

KomminekcHbIi METOA TEpalinu, KOTOpHﬁ BKJIIOYAa€T NPUMCHCHUC HpOGI/IOTI/IKO-BI/ITaMI/IHHO-MI/IHepaHLHHX
komiutekcoB “buon 3 Kun”, “Bbuon 3” nnm npobuornko-BuTaMuHHOTO npenapara “bpeBenak” B coderaHuu c
CHUCTEMHBIMH aHTHUMHKOTHKaMH Tpu3eo(yJIsBHHOM, TepOMHahWHOM H 2% KpeMOM cepTaKkOHa30JIa HHUTpPATa,
okazayicsi (G (eKTUBHBIM M 0e30mMacHBIM B JICYEHHH MUKPOCHOPHM Y CIIOPTCMEHOB. BciencTBhe meueHHS
JOCTUTHYTO KIMHWYECKOE ¥ JTHOJIOTHYECKOEe BBI3IOpOBIeHHE y BceX 40 OONBHBIX MHKPOCIOPHEH.
Pa3zpabotanHOe COBpeMEHHOE KOMIUIEKCHOE JIe4eHHE OOJBHBIX MHKPOCIOPHEH CIIOCOOCTBOBANIO MOBBIMICHHIO
3¢pGEKTUBHOCTH JI€UCHHS, MPOQIIAKTHKE PEIUIANBUPOBAHUS MHUKPOCHOPHH, YCKOPEHHIO KIMHHYECKOTO H
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MUKOJIOTUYECKOI'0 BBI3AOPOBJICHMA, HpO(l)I/I.HaKTI/IKe 3a00J1€BaHKS CIIOPTCMEHOB OCTPBIMU PECHIUPATOPHBIMU
BUPYCHBIMU I/IH(I)CKI_II/IHMI/I BO BpEMsL Hp€6I>IBaHI/IH B CIOPTUBHLIX U ACTCKUX KOJIJICKTHUBAX, 1dKE B XOJIOJHOC BpECMA

POKYy.

Key words: microsporia, Microsporum canis, children, athletes, diagnostics, PCR, treatment.
Kniouesvie crnosa: muxpocnopus, Microsporum canis, demu, cnopmcemenwt, ouaznocmuxa, IIJIP, neuenue.

Problem statement. Relevance of the study of
fungal infections today caused by their wide spread
throughout the world and the annual increase of
mycosis incidence among Ukrainian population, as
well as among different countries of Europe and the
world. Mycatic skin lesions are found in 20-25% of the
world's population, which makes them one of the most
common forms of infection [4, 12, 14, 15]. Mycoses
take the first place in the structure of infectious
pathology. Despite there are various antifungal
medicines and methods for the treatment of skin
mycoses and its cutaneous appendage, there is an
urgent need to improve existing methods and develop
new methods for fungal infections treatment at present
stage [6,7].

Microsporia is a fungal disease caused by
Microsporum fungi, in case of which the skin and its
cutaneous appendage are affected (the hair mainly and
the nail plates rarely). This is a highly contagious
disease, which often affects early age children,
including infants [4, 8, 16, 19, 21]. Zoophilic fungus
Microsporum canis is the most common cause of
microsporia on the territory of Ukraine. Available
keratolytic activity of Microsporum canis causes a
predominant lesion in case of microsporia of the skin
and hair appendage, the main component of which is
keratin [7, 11, 13, 24]. Risk factors of microsporia
development: Immunodeficiency conditions,
hypovitaminosis, skin microtrauma, increased ambient
temperature, non-observance of the personal hygiene
rules, hypothermia and decrease of the body defenses,
presence of concomitant viral and catarrhal diseases.
This disease refers to dermatophytosis, most common
in groups of children and among athletes [1, 9, 10, 20].

Microsporia diseases are common among athletes
in contact sports, especially wrestlers who attend
freestyle and Greco-Roman wrestling sections. It is
caused by the peculiarities of these sports [10].

Development factors of microsporia in athletes:

1) close contact between wrestlers during
competitions and trainings associated with basic
techniques (hold of wrists with fingers, with upper
limbs, sometimes with the head) and skin trauma;

2) presence of sick children-athletes participating
in competitions and training;

3) insufficient medical examination of athletes
during training and during competitions and trainings,
especially when traveling to other cities and countries
for international competitions with sick participants of
the competition;

4) lack of sanitary and hygienic norms in gym
halls and lack of disinfection of sports equipment,
impact pads and mats;

5) overcrowding (concentration) of different age
children in sports section;

6) increased sweating during sports competitions
and training;

7) concealment of diseases signs (presence of rash
on the body) by athletes who participate in
competitions and training (since coaches do not allow
sick athletes to compete, therefore they hide it);

8) attending sports camps, upon condition that sick
children are present;

9) insufficient adherence to the personal hygiene
rules among athletes during and after competitions and
training;

10) attending meetings for the training before
competition, when different age sports groups are
trained and compete in the same hall almost at the same
time (about 30-35 people), athletes may be infected.

Analysis of recent studies and publications
which the issue has been studied in. The issues of
diagnosis and treatment of microsporia remains
relevant today. An important point in the treatment of
microsporia is a complex treatment, which includes
systemic antimycotic, depending on localization of the
pathological process, and external treatment. For the
treatment of microsporia of the hairy part of the head,
the main medicine in Ukraine and other countries of the
world is Griseofulvin. Scientists have found that
Griseofulvin is one of the most sensitive antifungal
antibiotics to the causative agents of dermatomycosis
[2, 22]. It is one of the natural antimycotics, which is
only active against dermatomycetes. Produced by the
mold fungi Penicillinum nigricans, it has a fungistatic
effect, it induces the activity of P-450 cytochrome.

For the purpose to reduce the side effects of
Griseofulvin, increase the effectiveness of treatment
and reduce its duration in case of microsporia of the
hairy part of the head, “Antral” medicine is used in
complex therapy in children. It belongs to the group of
hepatoprotective medicines that provide antioxidant,
antitoxic, membrane stabilizing, anti-inflammatory,
analgesic, angioprotective and immunomodulatory
effects. “Antral” increases the metabolic processes
activity, by activating the cytochrome system P-450, as
a result of which the metabolism of simultaneously
taken medicines increases, and their effectiveness
increases [5, 6, 11].

During the treatment of microsporia of smooth
skin, the systemic antimycotics Terbinafine has shown
good performance. This is can be explained by the fact
that Terbinafine is a keratophilic antimycotic that can
be accumulate in keratin structures (skin, hair, nails),
and can be stored for a long time in the hair follicle
bulb, providing a therapeutic effect even after stopping
the medicine use [8, 9, 11, 12].

During the treatment of various etiologies fungal
diseases, in particular microsporia, an antifungal agent
for local treatment of 2% Sertaconazole nitrate cream
has proven effective. Sertaconazole has a broad
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spectrum antifungal activity against dermatophytes
Trichophyton, Epidermophyton and Microsporum, as
well as Candida and Cryptococcus Yyeasts.
Sertaconazole nitrate is an imidazole derivative that
has a strong fungicidal effect and is highly active
against various pathogenic fungal infections [18,23].

Highlighting of the unsolved part of the issue.
Numerous studies have proven the presence of certain
immune response disorders in patients with
microsporia. Scientists consider it protective regarding
cellular dermatophytes, T-cell-mediated immunity
response against the pathogen antigens. Much attention
has been paid to the study of immune reactivity issues
in patients with zooanthroponic dermatophytes and
possibilities of immunomodulatory therapy in recent
years [6, 11, 17].

For the purpose to increase the effectiveness of
therapy, strengthen the immunity in a natural way
and restore the child's body immune protection
ability in the treatment of children with microsporia
at the age from 4 to 14, the original probiotic-
vitamin-mineral complex ""Bion 3 Kid'* has proven
effective. It contains three probiotic cultures
(Lactobacillus gasseri, Bifidobacterium  bifidum,
Bifidobacterium longum), 12 vitamins (A, E, D3, C,
Bi1, Bz, Bs, B1z, PP, folic acid, biotin, pantothenic
acid) and three essential minerals (calcium, iron,
zinc) [6,9,11]. For children over 14 and adults, for
the purposes to reduce the duration of treatment
and recurrence of microsporia, it is recommended
to take probiotic-vitamin-mineral complex “Bion
3”, which contains original combination of
probiotics (Lactobacillus gasseri, Bifidobacterium
bifidum, Bifidobacterium longum), balanced complex
of vitamins (A, E, D3, C, B4, Bz, Bg, B1z, PP, folic acid,
biotin, pantothenic acid) and 10 minerals (calcium,
magnesium, iron, potassium chloride, zinc, manganese,
iodine, selenium, chromium, molybdenum ) [10].
Probiotic-vitamin complex “Breveluck” is used for the
treatment of microsporia, which includes a complex of
probiotic cultures: 5 lactobacillus (Lactobacillus
helveticus R0O052, Lactococcus lactis ssp. lactis R1058,
Lactobacillus rhamnosus R0011, Lactobacillus casei
R0215, Lactobacillus plantarum R1012), 3
bifidobacteria  (Bifidobacterium longum R0175,
Bifidobacterium breve R0070, Bifidobacterium bifidum
R0071), Streptococcus thermophilus R0083, 4
vitamins: vitamin C (ascorbic acid), vitamin B;
(thiamine mononitrate), vitamin B, (Riboflavin),
vitamin  Bg  (pyridoxine  hydrochloride) and
fructooligosaccharides [7]. An important mechanism
of probiotics action is participation in protective
local and general immune reactions activation, as
well as immunological tolerance formation of the
macroorganism [3].

Purpose of the research is to study the features of
the clinical course of microsporia in athletes and to
increase the treatment effectiveness in patients with
microsporia.

Materials and methods.

There were 40 athletes from 4 to 19 observed,
patients with: microsporia of the hairy part of the head

— 22, hairy part of the head and smooth skin — 8, smooth
skin — 10. There were 2 adults from 18 to 19 (2 man)
and 38 children from 4 to 16 (36 boys and 2 girls)
among them. Almost all patients attended educational
preschool and school establishments: kindergarten — 2,
school — 34. 38 patients from 4 to 19 attended sports
sections for various types of wrestling (2 adults and 36
children): 26 persons attended freestyle wrestling
section (2 adults and 24 children (22 boys and 2 girls)),
9 persons attended Greco-Roman wrestling section (9
boys), 2 persons attended taekwondo section (2 boys),
1 person attended Thai boxing (1 boy). Only 2 children
attended the football section (2 boys).

Source of infection in 36 patients were sick
athletes. Their infection occurred during competitions
or training and at sports camps. Source of infection has
not been detected in 4 patients.

In all patients with microsporia of the hairy
part of the head, single or multiple rashes (from 1 to
5) of a round-shaped with clear boundaries a
diameter from 0.5 to 7 cm of pale pink color,
covered with small gray scales of various
localization were detected. The hair in the lesions
areas was broken completely (sometimes partially)
at the same level — at the attitude of 3-6 mm from
the skin surface.

In all patients with microsporia of the the hairy
part of the head and smooth skin, from 1 to 5 cells
of round-shaped rash with clear edges, diameter
from 0.5 to 5 cm of pale pink color, covered with
small gray scales, with complete or partial breakage
of hair in the affected areas at the attitude of 3-6 mm
above the skin level of different localization. The
patients had also single and multiple rush on the
face, neck, trunk, upper and lower extremities.

25 athletes who attended freestyle and Greco-
Roman wrestling sections a typical clinical picture
in the form of a “athlete-wrestler's symptom” is
observed: The rash was localized on the hairy part of
the head on the right: in the right temporal, right frontal,
right postaural, on parietal on the right, often with a
migration to smooth skin on the face and neck, size
from 0.5 to 7 cm in diameter, pink color, peeling on the
surface, in quantity from 1 to 5, in the form of prints
fingers, so called “athlete-wrestler's symptom”.

Patients with microsporia of smooth skin
different localization of a pink rash of oval or round
shape with a diameter from 0.5 to 3 cm, with an
increase along the periphery due to nodules and
crusts with peeling on the surface were detected.
The patients had single and multiple rushes on the
face, neck, trunk, upper and lower extremities.

For the diagnosis of microsporia, in addition to
clinical signs, the results of microscopic, cultural
and luminescent studies (in the Wood's lamp rays)
studies were applied. Identification of the
Microsporum canis pathogen in patients with
microsporia was carried out by polymerase chain
reaction (PCR) method. We have developed a method
of modern molecular genetic diagnosis of microsporia
based on polymerase chain reaction (PCR), which
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allows identifying the Microsporum canis pathogen at
the DNA level.

All patients with microsporia were divided into
two groups. The 1%t group contained 30 patients from 5
to 19 (2 adults and 28 children) with the diagnosis of
microsporia of the hairy part of the head and diagnosis
of microsporia of the hairy part of the head and smooth
skin, the 2" group contained 10 patients from 4 to 16
with a diagnosis of microsporia of smooth skin.

Patients of the 1% group were prescribed the
systemic antimycotic Griseofulvin in combination with
the “Antral”. Patients took Griseofulvin in tablets at
the rate of 21-22 mg/1 kg of body weight 3 times/day
during the meals with a teaspoon of oil. All patients
were prescribed “Antral” in tablets in a dose
depending on age: children from 4 to 10 — 100
mg/dose, older 10 — 200 mg 3 times/day. Systemic
therapy was combined with external treatment: on
the affected skin 2% alcohol solution of iodine and 2%
Sertaconazole nitrate cream were applied once a day.
Affected hair in the lesions was removed by
epilation, then shaving once in 3-5 days. Duration of
treatment was from 2 to 4 weeks.

For the purpose to shorten the duration of
treatment, to strengthen the immune system and
increase the body defenses, at the request of parents and
the patients. 22 patients were prescribed probiotic-
vitamin-mineral complexes “Bion 3 Kid” and “Bion 3”
depending on age. Children from 4 to 14 probiotic-
vitamin-mineral complex “Bion 3 Kid” was prescribed
— 1 chewable tablet/day after the meal; for children
older 14 — probiotic-vitamin-mineral complex “Bion 3”
was prescribed — 1 tablet/day during the meal. 4
patients with microsporia probiotic-vitamin complex
“Breveluck” was prescribed depending on age: children
from 5 to 12 years — 1 capsule 3 times/day, children
older 12 and older — 1-2 capsules 3 times/day. Duration
of treatment was from 1 to 3 weeks.

Systemic  antimycotics  terbinafine  was
prescribed for patients in group 2 depending on
body weight: up to 20 kg of body weight - 62.5 mg/24-
hour period (1/4 of pill); from 20 to 40 kg — 125 mg/24-
hour period (1/2 of pill), more than 40 kg — 250 mg/24-
hour period (1 pill) once a day. On the externally
affected areas 2% alcohol iodine solution and 2%
Sertaconazole nitrate cream were applied once a day.
Affected vellus hair was removed by way of
epilation, then shaving once in 3 days. Duration of
treatment was from 2 to 5 weeks.

Probiotic-vitamin-mineral complexes “Bion 3
Kid” and “Bion 3” were prescribed to 4 patients
depending on age. Children from 4 to 14 probiotic-
vitamin-mineral complex “Bion 3 Kid”was prescribed
— 1 chewable tablet/day after the meal; for children
older 14 — probiotic-vitamin-mineral complex “Bion 3”
was prescribed — 1 tablet/day during the meal.
Probiotic-vitamin  preparation  “Breveluck” was
prescribed to 3 patients with microsporia depending on
age: children from 4 to 12 years — 1 capsule 3
times/day, children older 12 and older — 1-2 capsules 3
times/day. Duration of treatment was from 1 to 4
weeks.

After the end of treatment, all patients with
microsporia were recommended to take probiotic-
vitamin complex “Breveluck” or probiotic-vitamin-
mineral complexes “Bion 3 kid” or “Bion 3” during the
period of 30 days for the purpose to accelerate the hair
growth in lesions on the hairy part of the head due to
trace elements (iron, zinc) and biotin, for prevention of
microsporia recurrence, prevention of acute respiratory
viral infections during their stay in groups, especially
during the cold period of the year (autumn-winter and
spring periods).

Clinical and etiological control of effectiveness
was carried out during treatment once every 3-5 days
by obtaining negative results of microscopic
examination (two/three samples with five or three days
intervals) and by using a luminescent examination in
the Wood’s lamp rays (no luminescent glow of hair),
and also, if necessary — polymerase chain reaction
(PCR) and cultural examination (absence of M.canis

fungus).
Results and discussion
This research confirms that microsporia

predominantly affects children under 16. Microsporia
diseases are common among athletes in contact sports,
especially in wrestlers who attend freestyle and Greco-
Roman wrestling sections. In 25 athlete-wrestlers
who attended freestyle and Greco-Roman wrestling
sections an “athlete-wrestler’s symptom” is
observed: This is caused by basic techniques and
holds of hands with fingers, which are used in
wrestling. During competitions and wrestling
training, favorable conditions are created for the
fungal infections spread, namely: presence of sick
athletes participating in competitions or training,
close bodily contact with microsporia patients, skin
trauma and increased sweating.

There were more boys than girls with
microsporia: 36 and 2 accordingly, since boys are
more involved in power sports than girls. Source of
infection in 36 patients were sick athletes. Their
infection occurred during competitions or training and
visiting sports camps.

For the purpose to improve specific diagnostics, to
identify the Microsporum canis pathogen in patients
with microsporia, a method of modern molecular
genetic diagnosis of microsporia based on polymerase
chain reaction (PCR) was developed.

In all 40 patients with microsporia, clinical and
etiological recovery was achieved, which was
confirmed by the microscopic results, cultural and
luminescent examinations.

In a group 1, with microsporia of the hairy part of
the head and smooth skin, treatment lasted from 1 to 4
weeks.

In a group 2, with microsporia of smooth skin, the
duration of therapy was from 2 to 5 weeks and
depended on localization of the pathological process.

Introduction of probiotic-vitamin-mineral
complexes “Bion 3 Kid”, “Bion 3” and probiotic-
vitamin preparation “Breveluck” into the complex
treatment of microsporia made it possible to reduce the
duration of treatment of patients in both groups by 1-2
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weeks. Patients who took “Bion 3 Kid”, “Bion 3” or
“Brevelak” complexes after the end of treatment
avoided the recurrence of microsporia and avoided
acute respiratory viral infections during their stay in
children’s and sports groups, even in the cold period of
year.

Tolerance to the drug was good. There were no
side effects observed. Blood tests (general and
biochemical) and urine tests were carried out in all
patients before and after treatment. There were no
deviations in laboratory values found. Results of
treatment were confirmed with negative microscopic
tests, luminescence and culture studies.

Patients came for the follow-up examination
once a month during the period of 1-3 months after
the completion of treatment. Pathological process
on the skin regressed completely in all patients.
They did not suffer from acute respiratory viral
infections during that period. No relapses were
observed.

Conclusions. Microsporia diseases are common
among athletes in contact sports, especially in wrestlers
who attend freestyle and Greco-Roman wrestling
sections.

Developed method of modern molecular genetic
diagnostics of microsporia based on polymerase chain
reaction (PCR) has been developed, which allows
identifying the Microsporum canis pathogen at the
DNA level.

A complex method of therapy, which includes
the use of probiotic-vitamin-mineral complexes “Bion
3 Kid", “Bion 3” and probiotic-vitamin preparation
"Breveluck” in combination with systemic
antimycotics Griseofulvin, Terbinafine and 2%
cream Sertaconazole nitrate is effective and safe in
microsporia treatment in athletes. Developed
modern complex treatment of patients with microsporia
contributed to increase the effectiveness of
treatment, prevention of microsporia recurrence,
acceleration of clinical and mycological recovery,
prevention of the disease of athletes with acute
respiratory viral infections during their stay in sports
and children's groups, even in the cold season.
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JOCJIIKEHHS PO3BUTKY ITOXEX Y BAT'ATOINIOBEPXOBUX
BYAIBJISIX Y MICTAX YKPATHU
DOI: 10.31618/ESSA.2782-1994.2021.2.72.113

Summary. The division of urban settlements into appropriate groups by population and area using the
methods of cluster analysis. Statistical data characterizing the process of extinguishing fires by emergency rescue
formations of cities have been processed. One settlement was selected from each group of cities and data on fires
for the period of 2020 were further processed on them. The relationship of the following parameters is established:
combustion area; floor of the building; time of fire localization. The obtained static data show that the area of the
fire and the localization time increase on average from 3.5 to 6 times. The result of the data analysis makes it
possible to calculate the amount of required extinguishing agents when using the method of discrete delivery.

AnoTamis. [IpoBegeHo oI MiCHKUX HAaCEICHNX MYHKTIB Ha BiIIOBIHI TPYIIH 32 YACEIBHICTIO HACETICHHS
Ta TUIOIICIO TEPUTOPIi i3 BUKOPHUCTaHHSAM METOMIB KJIACTEpHOrO aHamizy. OmpamnboBaHO CTATHCTHYHI JaHi, sIKi
XapaKTepU3yIOTh MPOIEC TaCiHHS MOXKEXK aBapiiHO-PATYBAIEHUME (OPMYBAHHSIMH MICT. 3 KOXKHOI TPYNH MiCT
Oyo BimiOpaHO IO OJHOMY HACEJICHOMY ITyHKTY 1 Jalli IO HAM OTIpalboBaHi JaHi MOA0 MoXKex 3a nepiox 2020
poky. BcraHoBNIEeHO B3a€MO3B’S30K 3B’SA3Ky HACTYIHHX MapaMETpiB: IUIOMIA TOPIHHSI, MOBEpX OymIiBii; Hac
sokamizarii noxexi. OTpuUMaHi CTaTUYHI JaHi CBiM4YaTh IO IUIOIIA MOXKEKI Ta Yac JOKamizamii Jokami3arii
30UIBIIYETHCS Yy CEPEeaHBOMY Bif 3,5 mo 6 pasiB. Pe3ysbraT aHamidy NaHHX HaJa€ MOKIJIMBICTH PO3pPaxyBaTH
KUTBKICTh HEOOXi{HOI BOTHETaCHOT PEYOBHUH ITiJ] YaC BUKOPUCTAHHS CIIOCO0Y TUCKPETHOI JOCTABKH.

Key words: multi-storey buildings, fire extinguishing, fire extinguishing substances, discrete delivery method.

Kmouogi crnosa: bacamonogepxosi 6y0i6ni, noiCeHco2acints, 602He2ACHI peuo8UnU, OUCKPEemMHUL CNocio
0ocmaskiu.

IMocranoBka  mpoGiemu. 3 po3BuTKOM  3arubedni jroneif. Came UM i 00yMOBIEHO OCOOIHMBY

TEXHOJIOT1H Ta YCTaTKyBaHHS, 11I0 BUKOPHCTOBYETHCS Y
OyMiBHULTBI, IIOPIYHO 3POCTAE KiJIBKICTh BHCOTHHX
OynmiBens.  ByziBni  migBumieHoi  MOBEPXOBOCTI
HaJle)kaTh 10 OO0’€KTiB 3 MacoBUM IepeOyBaHHSIM
moaeii. KpiMm TOro Tam 3HaXOmSATBCA — BETHKI
MaTepiaqbHi I[IHHOCTI. BUWHUKHEHHS TIOXKEX Ta
HA/3BUYAMHUX CHTyalil y IMX OYIIBIAX MOXe
MPHU3BECTH JO0 BEIMKAX MaTepialbHUX 30WTKIB Ta

yBary 1o npobsemMun 3abe3rneueHHs] Oe3NeKH JIIoaeH B

0araTonoBepxoBUX  OyAIiBISIX TNpH  BUHUKHEHHI
moxkexxi. MacmtaOHi MoKexXi, [0 CTaIUCsS B OCTaHHI
POKH  [OBeTHM  HEOOXIAHICTE  Tepeo30pOoeHHA

OTIEPATUBHO-PATYBAIBHUX IIAPO3AUTB  MiAPO3ILTIB
HOBOIO TEXHIKOIO Ta 3aco0amMM MOXEXKOTaciHHS.
OpmHUM 3 TNEePCIEeKTHBHUX HANPSAMKIB MOKEKOTACIHHS
y GaratomoBepxoBux OyxiBisx [1] e 3acrocyBanus
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JMCKPETHOI JIOCTaBKM BOTHETAaCHUX PEYOBHH JI0
OCepeKy MoXexi. 3aBASKU [IbOMY CIOCO0Y, MOXKIIMBO
3HU3UTH 4Yac JIOKaji3amil IOoKexi, ajle HeoOxigHi
3HaTH, SKy 3a0€3Me4YnUTH KUIBKICTh BOT'HEracHoi
pedoBHHU. BimoMo, 1o 4uM Oiiblia IO MOMXKEXKI,
TUM Olnble HEOOXIJHO 3ac00iB MOXKEXKOTaCiHHS IS
YCIIIIHOI JTOKaJi3amii Ta JikBigamii TopiHHSI. Aye Ha
CHOT'OJIHI HEB1IOMI J1aHI a00 CTaTUCTHKA, 3aBISIKH SIKUM
MOXJIMBO  pPO3paxyBaTH KUIBKICTh  BOTHETaCHHUX
PEYOBHHHU IJISL YCIIIHOI JIoKamizamii moxexi. OTxke
HEBHUPIIICHOIO YaCTHHOIO IPOOIEeMH TaciHHS MOXKEXK y
OaraTonoBepxoBHUX OyIUHKAX € BCTAHOBJICHHS 3B’ SI3KY
MDK TakMM{ [apaMeTpamHy, SK IUIOIIAa TOpPiHHS,
MOBEpXOM OYJiBJIl Jie BUHHMKJIO 3arOpaHHsl Ta 4acoM
JoKamizamii moXkexi. 3B'SI30K  IMX  HapaMeTpiB
JIO3BOJIUTH ~ BU3HAYMTH  KUIBKICTH ~ BOTHEracHoi
PEUYOBUHH, B 3aJIE)KHOCTI BiJ] TOBEPXY MOXKEXI, Mij 4ac
BUKOPDHCTAaHHS  CHOCOOY  IHCKPETHOI  JOCTaBKH
BOTHETaCHHUX PEYOBHH.

AHaJli3 0CTaHHIX JOCHiKeHb Ta myOsikamiii.

VY [2] aBTOpaMu MpOBEACHO aHATi3 HOPMATHBHUX
JOKYMEHTIB B Taly3i TOXEKHOI Oe3mexu s
0araTonoBepxoBUX OYyAiBENb, DOCHIIHKEHO MPUINHH
3aru0eni Ta TpaBMyBaHHsS JItO[cH B OymiBisax Big 17
MOBEPXiB 1 BHIIC. BU3HAUCHO KUTBKICHHMA Ta SKiCHUI
CKJIaJl TIOKE)KHOI HaBaHTark B CY4YacHHMX KBapTHpax
BUCOTHUX Oy/iBenb, aje I[03a YyBarol aBTOPIB
3aJMIIMIOCA JIOCHI/DKEHHS IUIOIII HOXKEeX Ta dacy
JIOKaJTi3arii.

Hocnignukamu  [3] mpoaHamizoBaHO — yYMOBHU
MOXKEKHOTO 3aXHUCTy BHUCOTHHX OyJiBeJIb, HaBEICHO
OpUKIand  po3momiry  OyaiBems  Ha  BIICIKH,
3alPOTIOHOBAHO  KOMIUIEKCH  PO3PaxyHKIB IS
3abe3neueHHs MOXexkHOi Oe3nexu. CIif 3ayBaXKHTH,
10 aBTOPaMU HE BHUSBICHO 3aKOHOMIPHOCTI MiX
MOBEPXOM Oy/iBii, Jle¢ BHHHMKIA MOXKEXKa, IUIOLICHO
raciHHs Ta 4acoM JIOKaJlizallii.

Y pobGori [4] mpoaHATI30BaAHO ~ MOMKEIKHY
HeOe3reKky BUCOTHUX OyJiBesb. 3icTaBiieHi criocoOu
raciHHS MOXEXI B 3aJICKHOCTI Bif (PYHKI[IOHATHHOTO
nmpu3HAvYeHHs OyniBii. HaBenenuid MexaHi3M TaciHHS
TOHKO  pO3MWIeHor  Bomoro.  IliaTBepmxena
e(EeKTUBHICTh 3aCTOCYBaHHS CHCTEMH T'acCiHHS TOHKO
POBIIIICHOIO BOJIOIO, ajle HE BUSIBJICHO B3a€EMO3B’ 30K
MIX TUTOIICIO TOPiHHS, TOBEPXOM OYIBII Ta KUTBKICTIO
HEOOXiHOT BOTHETAaCHOT PEYOBHHH.

ABTopamu [5] PO3MIISHYTO CTAaTHCTKY TOXKEX Y
XMapo4ocax Ta NPUYMHU iX BUHUKHEHHS. BuzHaueHo
OCHOBHI YMHHUKH, 110 CHPHUSUIA PO3BUTKY IMOXKEK, T
YMHHUKH, [0 YCKJIAIHIOIOTH Mpolec racius. Y [6]
NPOBEICHO aHaji3 IOXEX Y BHCOTHHX OYMiBIIX,

HagaHi pexkomMeHaamii 11010 T ABUILEHHS
e(eKTUBHOCTI CUCTEMHU JIKBigaii MOKEXK
OIIePAaTUBHO-PATYBAILHIMH ITiIPO3IITaMU.
JocmiHiukamMu [7] BH3HAYEHO  OCHOBHI
MPOTHIIOKE)KHI BHUMOTH JI0 BHUCOTHHX OYIiBEIb,

NPOBEJICHO aHaNi3 ICHYIOUMX HOPM IIPOEKTYBaHHS
MPOTHIIOKE)KHOTO 3aXHCTy Oy[IiBens 3 PpI3HUMH
(yHKIIIOHATLHUMHU TpylaMu TpuMimeHb. Hanani
pexoMeHaanii Mo 3a0e3MeueHHI0 MOXKEKHOT Oe3eKkn
BHUCOTHHX Oy/IiBEJb Ta CIIOPYIKEHb.

Y  nmocmimxenHi [8] BHSABICHO, IO PH3HKH
3aru0eni BiJ MOXEeX Ha BEpXHIX HoBepxax OyniBelb
3aJICKATh BiJl HASSBHOCTI y OyIMHKAX CHCTEM MOXKEKHOT
AaBTOMATHKH, a TaKOXX BiJ HAsSBHOCTI CIEI[ialbHOT

MOXKCKHO-PATYBAILHOT ~ TEXHIKM Ta  CBOEYACHOI
MOXJIMBOCTI 1i JOCTaBKM 1O Micud  IIOXKEXKI.
BceranoBneno, 1mo cepemHiii wWac  ciigyBaHHS

MAPO3ALTIB 10 MiCIlsl BUKJIMKY CTAHOBHUTH 6 XBIUIHH, a
MaKCUMAaIbHIH 29 XBIUIHH, IO € HEMIPUITY CTUMHM.

ABtopamu [9] mpoBeAeHO aHANi3 TOXEK Yy
0araTomoBepxoBHX OyHmiBISAX Ta BHAUICHO OCHOBHI
NPUYMHA BHWHUKHEHHA [UX TMoXex. [lokazaHa
MOXIIMBICTh ~ 3a0€3Me4YeHHsT MOXEXHOI  Oe3rneku
KOHCTPYKTUBHHMH METOJIaMH, a caMe ITOIUIOM Oy TiBITi
10 BEpPTUKANI HAa MPOTUHOXEXKHI BIJACIKH 3a
(YHKIIOHAJBHAMH ~ O3HAaKaMHM  IPHUMIIIEHb, IO
JI03BOJISIE  JIOKAI3yBaTH MOXKEXY Ta 3amo0irta il
PO3MOBCIOKEHHIO 10 yciih Oymimi. IIpoemeno
pO3paxyHKH TEMIlepaTypd B YMOBax BIIBHOTO
PO3BHUTKY IOXEXI B MPUMIMICHHS Tapaxy, LEHTpa,
odicHOT yacTHHU OYIBII Ta KUITUX MPUMIIICHb.

VYV [10] aBTOpamm mpoaHaTi30BaHO PO3PAXYHOK
MMOKE)KHOTO PU3UKY Y BHCOTHHX OyImiBISIX PI3HUX
KIaciB  (PYHKI[IOHATBHOT  TOXKEXKHOI  HEOE3MeKH.
HaBeneno, mo KoMOIHOBaHO eBakyallii € €IUHUM
cocoboM 3a0e3nedeHHs CBOe€4acHOi Ta Oe3meuHol
eBakyarii. ABTopamMu [11] BHUSIBIEHO OCHOBHI
mpo0JieMH HOPMATUBHOI 0a3u y Taiy3i apXiTeKTypHO-
OyniBeNFHOTO TPOEKTYBaHHS BHCOTHHMX OyIiBelb y
4JacTHHI mokexkHoi Oe3nexu. [IpoananizoBaHi pinieHHS
Ta TEXHIYHI MOXJIUBOCTI, SIKi CHPHUSIOTH CKOPOYCHHIO
Yyacy eBakyalii JIofed Ta IpPOBEICHHIO aBapiiHO-
pATYBaIbHHX  POOIT  mx  Yac  TMOXKEeXi Y
0araTomoBepXOBUX OYIiBIIAX.

OTKe, B pe3yJIbTati OISAY JIiTepaTypHHX JIKepel
[2-11] Oynu BusiBIEHI MUTaHHS, 1€ HE IOCIIIKEHI
IHIIMMHU aBTOPaMH, a caMe B3aEMO3B 130K MiXK TAKHUMH
napaMeTpamy, sSK IUIOIIa TMOXEeXi, MOBepX A€ BOHA
BUHHKIA, Ta dYac JIOKamzamii Takoi moxexi. Ile
J03BOJIsIE  chOPMYIIIOBATH  HACTYIHHI  HampsMOK
JOCIIKEHb, PE3yJbTaT SKUX JO3BOJUTH BU3HAYUTH
KUTBKICTh BOTHETAaCHOI PEYOBHHH, B 3aJICKHOCTI BiJ
MOBEpXy TOXKEXi, TPH BHUKOPHCTAHHI CIIOCOOY
JMCKPETHOT JIOCTABKH.

MeTtow gocaikeHHs € 00poOKa CTaTUYHUX
JIaHUX 10710 BAHUKHEHHSI TI0’KEX y 0araTonoBEepXOBHX
OynmiBinsgix B 4 Micrax Ha mNpuKiIagl YKpainu, Ta
BCTAHOBJIGHHS 3B’3Ky MDK IUIOICIO TOpPIHHS,
HOBEpXOM Oy/1iBJIi Ta 4acoM JIOKaJIi3alii IToKexi, 110 y
NOAANBIIOMY HaJacTh MOXIIHMBICTH DPO3paxyBaTH
KIJIBKICTh HEOOXiMHOI BOTHEracHOI PEYOBHH Iija Yac
BUKOPHCTAHHS JMCKPETHOI JOCTaBKM BOTHEraCHUX

pEUYOBHUH.
Buknag ocHoBHOro MaTtepiany.
Micta MOXyTb 3HayHO  BIJPI3HATHCS IO

YHCEIBHOCTI HACENCHHS Ta IUION[I TEPUTOPii, IO
BIUIMBAa€ HA KUIbKICTh BHKIHUKIB IIPO3IiIIB Ta 4Yac
BUKOHAHHS OKpEMUX OIIEpaTUBHUX pooiT.
BpaxoBytouu 11e, HeOOXiHO TMPOBECTH MOJIIT MiCHKHX
HacelleHWX IMYHKTIB Ha BIANOBiAHI Trpymw 3a
YUCENbHICTIO HAaceleHHs Ta IUIONICI0 TEPUTOPIi.
Bkaszane nocCmiJUKEHHS NPOBOAWMIOCA Ha TNPHUKIAMII
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MICBKHMX HAaceJEHHX IyHKTIB YKpaiHu. 3arajioM Oymu
3i0paHi CTaTHCTUYHI JJaHi PO YHCEIbHICTh HACEICHHS
MICBKHMX HACEJIEHHX ITyHKTIB Ta IUIOLLY 1X TEPUTOPIH.
Bkazani craTicTHYHI 1aHi Oyu oTpuMaHi 3 oQIiiHHIX
caiiTiB [ 0JIOBHHX ynpaBIliHb CTATUCTUKH B 00JaCTSIX Ta
oQimiiHUX CcalTiB MICBKHX paj. 3arajiom st
JociKeHHsT Oy BimiOpaHi maHi mpo 176 MichKHX
HaceleHWX TyHKTIB VYkpaiau. Ilominm HacemeHHX
NYHKTIB Ha TPYNH NPOBOIMBCS i3 BHKOPHCTAHHAM
METOZAIB KIacTepHOTOo aHamizy. Yepes Te, 110
CTaTUCTHYHI JTaHi U IPOBEACHHS aHAJI3y MalH pi3Hi
PO3MIpHOCTI, Ha TIepmioMy eTami Oyllo IPOBENCHO
HOpPMyBaHHs JaHuX. HacrymHuii eram mociizkeHb
nependavyaB NPOBEACHHS I€PapXiYHOTO KIACTEPHOTO
aHalizy 3 MOOYA0BOIO BEPTUKAIBHOI AeHApOrpaMu. Y
SIKOCTI MIpH BiJICTaHi JJi1 O3HAK KJIacTepu3allii 0yio
00paHO EBKIIJOBY METPHKY, & 3 METOK IOOYI0BU
iepapXiqHoi CTPYKTypH OyB BHKOPHCTAaHHHA METOX
Bappa. 3a IpHHIMIOM HAOYHOCTI KJIacTHpu3auii 3a

JCHIPOTPaMor0 OyJI0 BH3HAYCHO KUIBKICTh KJIACTEPIB.
Ix kimpkicTh ckmana wotmpu . Ha TpeThomy erami
JOCIKeHb OyJI0 TPOBENEHO IepeBIpKY TOYHOCTI
OTPUMaHUX  3a  pe3yJbTaTaMH  I€PapXiyHOTo
KJIAaCTEPHOTO aHaI3y Pe3yNbTaTiB UIIXOM BUKOHAHHS
MIOBTOPHOTO aHaJli3y 3 BUKOPHUCTAHHIM ITEpPaTHBHOTO
MeToy TpymyBaHHs K-cepemuix. Miporo Bimcrani mis
O3HAaK KJIacTepH3allii I 9ac BUKOPHCTAHHS BKa3aHOTO
METOJy IpyIyBaHHA Oyjia TaKOX €BKJIiJIOBa METpPHUKA.
B pesynpraTi mpoBeNeHHS IHOTO aHANi3y Oyio
BUKOHAHO TPYIYBaHHS MICBKMX HACEJICHHX IYHKTIiB
YkpaiHu Ha YOTHUPH TPYIH 32 YHCENbHICTIO HACCICHHS
Ta IUIOIICI0 TEPUTOpii. Pi3HHMIS MiX BH3HAYCHUMHU
KJIacTepaMu 3a KPHUTEPieEM EBKIIZOBOI  BifcTaHi
HaBesieHa B Ta0J. 1. UKMCENBHICTh HACEIICHUX MYHKTIB
10 BU3HAYCHHUM TpyIaM Ta Cepe/IHi 3HaUCHHS 1 CEPEeaHE
KBaZIpaTUYHE BIIXWICHHS [OKAa3HUKIB 3a SIKHUMH
MIPOBOIMIIOCS TPYITyBaHHS HaBeleHi B Ta0I. 2.

Tab6mums 1
EBkJigoBa BiicTaHb Mixk KJacTepamu
Homep 1 2 3 4
KJacTepy
1 0 42,54474 74,99847 68,18812
2 6,522633 0 4,88304 3,63132
3 8,660166 2,20976 0 0,23931
4 8,257609 1,90560 0,48919 0
Tabmuus 2
Pe3yJbTaTH NPOBEIEHHS KJIACTEPHOr0 aHAJI3Y iTepauiiinum MeToa0M K-cepeanix
. Cepenne
KinekicTs Cepe,uga CepeuHe KBaJIpaTU4HE Ceperms KBaTpATHIHE
Homep HaceJIeHnX YHCENBHICTh BIJIXHMJICHHS! [TOKA3HUKA .
. . . . IUIoIa BIJIXMJICHHS
KJ1acTepy ITyHKTIB, 5IK1 HaCeJIeHHS MICT, | YHCEIbHOCTI HACeNeHHS . ) .
. . . MICT, KM MOKa3HHKa IUIOI
BXOJAITh Y TPYITy YOJIOBIK MICT, YOJIOBIK ViCT. K2
1 1 2965255 — 836 -
2 12 682725 366233 366,3 118,1
3 15 80207 30122 92,9 22,2
4 16 280365 60002 95,2 35,6
B cxirag meprroro kimactepy BBIHIUIO TUTEKK ofHe  DpaHKIBCBK, Kpemenuyk, PiBHe, [Tonraga,
Mmicto — KuiB. B apyrumii xmactep BBilinmm wmicbki — Mapiynons, Cymu, YepHiris Ta iH.
HaceJIeHI MYHKTH 3 YHCENBHICTIO HACeJeHHS Bil Hactymaum  kpokom — OyJio  OIpaIfOBaHHS

316492 no 1048958 uonoBik Ta miomiero Bif 248,2 10
484,4 xm?. [1o X MiCT HaJIe)KaTh, HAPHUKIAL: XapKiB,
Opeca, JIbBiB, Jlyrancek, [lonemnpk, JlHimpo Ta iH.
Tperiit K1acTep CKIAAAOTh MIChKI HACEJICHI MTyHKTH 3
yrcenbHICTIO HaceneHHs Bix 50085 go 110329 gonosik
ta rromiero Bix 70,7 mo 115,1 km?2. [lo 1€l rpymu MicT
BBilnuTM: BaxmyT, BepasHcek, JloBxkaHCBHK, IpriiHb,
Jlucnuancek, Cenupose, [lokpoB Ta iH. YerBepTuit
KIacTep CKJIAJAlOTh MIChKi HAaceleHi MyHKTH 3
yHuCceNnbHICTIO HaceleHHs Big 220363 mo 340367
YOJIOBIK Ta IwioIiero Big 59,6 mo 130,8 kM2 MicbkuMu
HACETICHUMHU ITyHKTaMH, sIKi BBIHIUIM J0O IBOTO
KJacTepy, Hanpukian €: Binaung, XKutomup, IBaHO-

CTaTHUCTHYHMX JaHHX, SIKI XapaKTepU3YIOTh MPOILEC
raciHHs TIOKEXK aBapiifHO-pATYBaIbHUMHA
(dbopmyBaHHSIME MicT. [laHi OynH B3ATi 3 €ICKTPOHHOL
CHCTEMH BeJICHHs O0JIIKY TOXKeX Ta iX HAaCHiJKIB, siKa
BukopuctoByethest JJCHC Ykpainu. 3 kKoxHOI rpymnu
MicT OyJI0 Bi1iOpaHO 10 OIHOMY HACEJICHOMY MYHKTY 1
JlaJTi 0 HUM OTIPAIlbOBaHi JAaHi 010 MOXKEXK 3a IepioT
2020 poky. Jlas TPOBEACHHS TOCTIKCHb Oyiu
BifiOpaHi HacTymHI MickKi HaceneHi myHkTH: Kuis (1-
i kmacrep), XapkiB (2-i kmacrep), bepmsuepk (3-i
knacrep), [lonrasa (4-i kmacrep). Y tadi. 3 BkazaHi
JaHi MOJ0 IOBEPXiB, ¢ BUHHKIA MOXEXKA, IUIOMI
MTOKEXKI Ta Yacy JIKBigaIlii.
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TaOnuus 3.
Pe3yabTaTi 00p00OKH CTATUCTUYHHUX JAHUX.
XapkiB Kuis
Tosepx Yac nokasmizami [Tmomma moskexi [osepx Yac noxasmizari [Tnomma moskexi
1 10,2 5,86 1 6,2 43
2 11,2 10,07 2 7,2 6,16
3 14,3 9,97 3 8,1 6,54
4 14,8 10,3 4 8,6 9,9
5 153 13 5 9,5 11,2
6 23,7 15,79 6 134 154
7 243 16,2 7 16,2 17,2
8 26,1 173 8 193 21,3
9 27,3 20,1 9 234 254
BeprsiHCbK IlonraBa
IMoBepx Yac nokajmizari [Tomma noxxexi Tosepx Yac nokasmizari [orma mosxexi
1 6 3,3 1 10 6,25
2 5 5,2 2 12,25 81
3 8,5 11 3 135 93
4 9,75 112 4 156 11,2
5 111 132 5 17 141
6 23 16,3 6 20,2 16,4
7 28 20,5 7 24 18,1
8 29 22 8 245 19,2
9 27,2 20 9 25 22,1
I'padiuni pe3yabTaTd OOPOOKH CTATHCTHYHHX
JAaHUX Y M. XapKOBi II0JaHO Ha PUCYHKY |.
XapkiB
— 30
g gg /_?,4
2 L
g 15 —
= % M —&— Yac noxkaizari
o o 10 -
g 5 5 ! [Tnomra moxexi
= =
s 0
g 1 2 3 4 5 6 7 8 9
=
= IloBepx

Pucynox 1. 3anescnicme niowi ma vacy rokanizayii nosicedici i0 nosepxy oe 6OHa GUHUKAA, M XapKis.

XapakTepHe 301JIbIICHHS Yacy JIOKali3alii HoXexi, Ta
BIAMOBIAHO 30ibIIeHHs ii TIONI, MPH TiABUIIEHH]

Amnanizyroun rpadidHy 3aJeXHICTb, SIKa IMOJaHa
Ha PHUCYHKY |, BCTaHOBIEHO, MO i1 M. XapKiB
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noBepxy Oynisii. Yac yokanizanii mpu BUHUKHCHHI Ha
1 moBepci OyaiBni cTaHOBUTH OnMu3bk0 10 XBWIMH, a
IWIoIIa MoXkexki MpuomM3Ho 6 M2 Y pa3si BUHMKHEHHS
nokexi Ha 9 moBepci wac Jsokamizauwii Ta rwoma
MOKEeX1 301IBIIYETHCS Malixke y 3 pasu, Ta CTAHOBUTD
27 xBuiuH. [1n01ma noxesxi BimOBiTHO 301IBIIYETHCS

npubausHo y 3,5 pasu Ta cTaHoBUTH Maiike 20 M2
OTxe pe3ynpTaTH CBiYaTh, MO0 NPU IiJBUIICHHI
BUCOTH ( TOBEPXY ) 3pOCTa€ 4ac JIOKalizalii i rioma.

I'padiuni pe3ynapTaTH OOPOOKHM CTATHCTHYHHUX
naHux y M. KuiB nogaHo Ha pucyHky 2.
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—&— Yac jgokamizami

——IToma moxexi

1 2 3 4 5
IloBepx

JIoIIA TA Yac JoKaJizamii moske:xi

IL

Pucynox 2. 3anesxcnicmo niowi ma yacy nokanizayii nosscedsici 6i0 nosepxy oe 6ona eunuxia, m. Kuis

I'papixk Ha puCYHKY 2 CBIiOYUTH, OO dac
JIOKaJi3alii Ta IIoma MOoXeKi MalOTh XapaKTepHICTh
301IBIIYBATHCS TIPY IMiJBUIICHHI PiBHA (IIOBEPXY) ne
BUHMKJIA TIOXKeXa. BcTaHOBIICHO 110 HAMOBIINIT Yac
JIOKaJTi3alii CocTepiraeThbes NP BUHUKHEHHI MOMXKEk1
Ha 9 moBepci Ta CTaHOBUTH Maiike 24 XBUIIMHA, ILIONIA
noxexi BignoeiaHo cknanae 25,4 m2 Ilpu sHmwxeHH

bepasiHcbk

piBHS (IOBEpXy) BHHUKHEHHS TOXKEXKI, 9ac JIOKai3arii
3MEHILY€EThCA Y 4 pa3u Ta CTaHOBUTH 6 XBUIMH. [lnomia
MTOKEXK1 3HWKYETBCSA y 6 pasiB, BIMOBITHO BiT 25 M2
10 4,3 M2

I'padiuni pe3yapTaTH OOPOOKHM CTATHCTHYHHX
JIaHUX Y M. bepAsSHCBK MoJjaHo Ha PUCYHKY 3.
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Ilinoma Ta yac Joxagizamii
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Pucynox 3. 3anesicnicme nnowi ma uacy noxanizayii noscedici 6i0 nogepxy oe 6ona eunukia, M. beposmcok.

OO0poOKa CTaTUCTUYHUX JaHUX Y M. bepsHCbK (
PUCYHOK 3) J03BOJIHMJIA BCTAHOBHUTH, 3 IIiJABHUIICHHS
MOBEPXY JIe BUHUKAE MOXKEkKa, 3pOCTAIOTh TAKOXK 1 4ac
JoKam3arii mokexxi Ta ii mroma. BigmoBimHO Yac
JoKaji3amii mpu BHHUKHEHHI Ha 1 moBepci OymiBmi
CTaHOBHUTh OJM3bKO 6 XBWJIMH, a IUIOIIA IOXKEKI
npu6au3Ho 3 M2 Y pa3i BUHMKHEHHS TOXeXi Ha 8

moBepci dYac JIoKamizamii Ta IUloma  TOXEexki
30UTBIIy€eThCA Maibke y 4 pasw, Ta CTaHOBHUTH 27
xBWIKH. [loma moxexi BilMOBIAHO 301IBITY€ETHCS
Maifxe y 7 pasiB Ta CTaHOBUTB 22 M2,

I'padiuni pesynprati 0OOpOOKH CTaTHCTUYHHX
nanux y M. [ToaraBa mogaHo Ha pUCYHKY 4.



East European Scientific Journal #8(72), 2021 21

IHoaTaBsa

30

25

s

15

—&— Yac nokamizari

N g

IInoma

1 2 3 4 5
IHoBepx

IL1onia Ta yac Joxkajizauii mosxkexi

Pucynok 4. 3anexcnicmo niowi ma uacy nokanizayii nosicedici 6i0 nosepxy de 6ona eunuxia, m. Ilonmasa.

Y M. IloxraBa (pucyHok 4)  Takox
CHOCTEpiraeThes 30UTBIICHH] Yacy JIOKaITi3allii oKexi
Ta IUIOMIi TOPIHHS, IPH MiABUIIEHHI PiBHA ( TIOBEPXY)
Jie BUHMKJIA TTOXKeXa. TakuM YMHOM HaMEHIIa II01Ia
TOpiHHA Ta HaWHIKYNAN Jac JIOKam3anii
criocTepiraeTbes Ha 1 moBepci, BigHOBigHO 6,25 M2 Ta
10 xBunmH. Y pasi BUHUKHEHHS TOXeXi Ha 9 moBepci
gac JIoKaJIi3allil CTAHOBUTh 25 XBWJIHH, 10 Y 2,5 pasu
Oinbmie HiK Ha 1 moBepci. CTOCOBHO ILIONII TOPIiHHS,
BOHA BIITIOBITHO 30UIBLIMIIACK Y 3,5 pa3u Ta CTAHOBUTH
Maitxe 22,1 M2

BucHoBku.

1. TlpoBemeHo T™OAIT MICBKAX  HACEJCHHUX
MYHKTIB Ha BIAMOBIMHI TPyNmH 3a YHCENBHICTIO
HaceJICHHS Ta IUIOMICI0 TEPUTOPIi i3 BUKOPHCTaHHAM

METOAIB  KJIACTepHOro  aHaiizy.  OmpainboBaHO
CTAaTUCTHYHI JaHi, SKi XapaKTepH3YIOTh IPOIEC
raciHHs TIOXKEX aBapiiHO-PATYBaIbHUMHU

(dopmyBaHHSIMH MiCT. 3 KOXHOI Ipynu MicT Oyso
BiIOpaHO MO OJHOMY HACEJICHOMY MYHKTY 1 JaJii 1o
HHUM OIpalbOBaHi JaHi 100 Noxex 3a nepiox 2020
poky. Jljusi mpoBeAEHHS AOCIHIPKEeHb Oynu BimiOpaHi
HACTYIIHI MiCbKi HaceseHi myHkTu: Kuis (1-if kimacrep),
XapkiB (2-ii kmacrep), bepasiHcbk (3-#  kmacrep),
[TonraBa (4-# kmactep).

2. BcTaHOBIIEHO B3a€MO3B’ 30K 3B SI3KY
HACTYITHUX MapaMeTpiB:

- IUTOIIA TOPIHHS,

- moBepx OyniBmi;

- Yac JOoKami3alil IMOXKexXI.

3. Jlis KOKHOTO 3 MICT, 110 Oynu oOpoOiieHi
CIOCTEpIraeThcs  3pOCTafoya JIMHAMIKA CTOCOBHO
TUTONII TOKEXi Ta 4Yacy JIOKaJi3allii Tmpy ImiABHUIIEHHI
piBHS (mOBepxy) A€ BHUHHKIA Moxexa. OTpumani
CTAaTHYHI OaHl CBIAYATH IO IUIOMIA ITOXKEXKI Ta dYac
JIOKaji3alii 30UTbIIY€EThCS Y CepenHbOoMY Bif 3,5 mo 6
pasiB, M0 3yMOBIIIOE HEOOXiJHICTh 3MEHIICHHS Yacy
JIOKaJi3allii 3a paXyHOK IT0/Iayi BOTHETACHUX PEUYOBHH
y KOHTeifHepax (KarcyJiax) 30BHI OyaiBens. Pesynbrar
aHali3y MJaHUX HaJa€ MOXIIUBICTh pPO3paxyBaTH
KUTBKICTh HEOOX1JHOI BOTHETaCHOI PEYOBHH I 4ac

BUKOPUCTAHHS JUCKPETHOI JOCTaBKM BOTHETaCHHUX
pEUOBHH y KOHTEHHepax (Karcynax).
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