{ z RS GIObaI ISSN 2413-1032
&

WORLD
SCIENCE

Multidisciplinary Scientific Edition




WORLD SCIENCE

Ne 11(72)
December 2021

DOI: https://doi.org/10.31435/rsglobal_ws

All articles are published in open-access and licensed under a Creative Commons Attribution 4.0 International
License (CC BY 4.0). Hence, authors retain copyright to the content of the articles.CC BY 4.0 License allows
content to be copied, adapted, displayed, distributed, re-published or otherwise re- used for any purpose
including for adaptation and commercial use provided the content is attributed. Detailed information at Creative
Commons site: https://creativecommons.org/licenses/by/4.0/

Publisher —
RS Global Sp. z 0.0.,

Warsaw, Poland
Numer KRS: 0000672864

REGON: 367026200
NIP: 5213776394

Publisher Office's address:
Dolna 17, lok. A_02
Warsaw, Poland,
00-773

Website: https://rsglobal.pl/
E-mail: editorial_office@rsglobal.pl
Tel: +4(822) 602 27 03

DOI: 10.31435/rsglobal_ws

OCLC Number: 1051262033
Publisher - RS Global Sp. z O.0.
Country — Poland

Format: Print and Electronic version
Frequency: monthly

Content type: Academic/Scholarly



WORLD SCIENCE

ISSN 2413-1032

EDITORIAL BOARD:

Dmytro Marchenko Ph.D., Associate Professor
Mykolayiv National Agrarian University, Ukraine

Manwendra Kumar Tripathi Ph.D., National
Institute of Technology Raipur Chhattisgarh, India

Masoud Minaei Ph.D. of GIScience, Ferdowsi
University of Mashhad, Iran

Nobanee Haitham Associate Professor of Finance,
Abu Dhabi University, United Arab Emirates

Almazari  Ahmad  Professor in  Financial
Management, King Saud University-Kingdom of Saudi
Arabia, Saudi Arabia

Lina Anastassova Full Professor in Marketing,
Burgas Free University, Bulgaria

Mikiashvili Nino Professor in Econometrics and
Macroeconomics, lvane Javakhishvili Thilisi State
University, Georgia

Alkhawaldeh Abdullah Professor in Financial
Philosophy, Hashemite University, Jordan
Mendebaev Toktamys Doctor of Technical

Sciences, Professor, LLP "Scientific innovation center
"Almas", Kazakhstan

Yakovenko Nataliya Professor, Doctor of

Geography, Ivanovo State University, Shuya

Mazbayev Ordenbek Doctor of Geographical
Sciences, Professor of Tourism, Eurasian National,
University named after L.N.Gumilev, Kazakhstan

Sentyabrev Nikolay Professor, Doctor of Sciences,
Volgograd State Academy of Physical Education, Russia

Ustenova Gulbaram Director of Education
Department of the Pharmacy, Doctor of Pharmaceutical
Science, Kazakh National Medical University name of
Asfendiyarov, Kazakhstan

Harlamova Julia Professor, Moscow State

University of Railway Transport, Russia

Kalinina  Irina  Professor ~of  Chair  of
Medicobiological Bases of Physical Culture and Sport,
Dr. Sci.Biol., FGBOU VPO Sibirsky State University of
Physical Culture and Sport, Russia

Imangazinov Sagit Director, Ph.D, Pavlodar
affiliated branch "SMU of Semei city", Kazakhstan

Dukhanina Irina Professor of Finance and
Investment Chair, Doctor of Sciences, Moscow State
Medical Dental University by A. |. Evdokimov of the
Ministry of health of the Russian Federation, Russian
Federation

Orehowskyi Wadym Head of the Department of
Social and Human Sciences, Economics and Law, Doctor of
Historical Sciences, Chernivtsi Trade-Economic Institute
Kyiv National Trade and Economic University, Ukraine

Peshcherov Georgy Professor, Moscow State

Regional University, Russia

Mustafin Muafik Professor, Doctor of Veterinary
Science, Kostanay State University named after
A. Baitursynov

Ovsyanik Olga Professor, Doctor of Psychological
Science, Moscow State Regional University, Russian
Federation

Suprun Elina Professor, Doctor of Medicine, National
University of Pharmacy, Ukraine

Kuzmenkov Sergey Professor at the Department of Physics
and Didactics of Physics, Candidate of Physico-mathematical
Sciences, Doctor of Pedagogic Sciences, Kherson State University

Safarov Mahmadali Doctor Technical Science, Professor
Academician Academia Science Republic of Tajikistan, National
Studies University "Moscow Power Institute" in Dushanbe

Omarova Vera Professor, Ph.D., Pavlodar State Pedagogical
Institute, Kazakhstan

Koziar Mykola Head of the Department, Doctor of
Pedagogical Sciences, National University of Water Management
and Nature Resources Use, Ukraine

Tatarintseva Nina Professor, Southern Federal University,
Russia

Sidorovich Marina Candidate of Biological Sciences, Doctor
of Pedagogical Sciences, Full Professor, Kherson State University

Polyakova Victoria Candidate of Pedagogical Sciences,
Vladimir Regional Institute for Educational Development Name
L. I. Novikova, Russia

Issakova Sabira Professor, Doctor of Philology, The
Aktyubinsk regional state university of K. Zhubanov, Kazakhstan

Kolesnikova Galina Professor, Institute of

Management and Economics, Russia

Taganrog

Utebaliyeva Gulnara Doctor of Philological Science, Al-
Farabi Kazakh National University, Kazakhstan

Uzilevsky Gennady Dr. of Science, Ph.D., Russian Academy
of National Economy under the President of the Russian
Federation, Russian Federation

Krokhmal Nataliia Professor, Ph.D. in Philosophy, National
Pedagogical Dragomanov University, Ukraine

Chornyi Oleksii D.Sc. (Eng.), Professor,
Mykhailo Ostrohradskyi National University

Kremenchuk

Pilipenko Oleg Head of Machine Design Fundamentals
Department, Doctor of Technical Sciences, Chernigiv National
Technological University, Ukraine

Nyyazbekova Kulanda Candidate of pedagogical sciences,
Kazakhstan

Cheshmedzhieva Margarita Doctor of Law, South-West
University "Neofit Rilski", Bulgaria

Svetlana Peneva MD, dental prosthetics, Medical University
- Varna, Bulgaria

Rossikhin Vasiliy Full dr., Doctor of Legal Sciences,
National Law University named after Yaroslav the Wise, Ukraine

Pikhtirova Alina PhD in Veterinary science, Sumy national
agrarian university, Ukraine

Temirbekova Sulukhan Dr. Sc. of Biology, Professor,
Federal State Scientific Institution All-Russia Selection-
Technological Institute of Horticulture and Nursery, Russian
Federation

Tsymbaliuk Vitalii Professor, Doctor of Medicine, The State
Institution Romodanov Neurosurgery Institute National Academy
of Medical Sciences of Ukraine

2

11(72), December 2021

RS Global



WORLD SCIENCE ISSN 2413-1032

CONTENTS
GEOGRAPHICAL SCIENCES

Cemepzeii-Yymauenxo A. b., Azaiiap E. B., 2Kyx /]. O.
[TPOCTOPOBO-YACOBUH PO3IIOALI CMEPYIB TA IKBAJIIB ¥V IMIBHIYHO-3AXIJTHOMY
TTPTUHOPHOMOP’T 3 2006 TTO 2020 PP. evnenenineteteee ettt ettt ettt e 4

Cnobooanux K. JL, Cemepzeir-Uymauenxo A. b., Bepemnosa B. O.
BUHWKHEHHS CUJIBHUX OITAZIIB HA CTAHIII XEPCOH 3A JAHUMU METEOPOJIOT' TYHUX
CIIOCTEPEXKEHD TA PEAHAJIIBY ERAS ..o 12

ENGINEERING SCIENCES

Tkhelidze Nana, Charkviani Irine, Grdzelidze Maia
INVESTIGATED STRINGENT REQUIREMENTS FOR LIGHT INDUSTRY PRODUCTS AND
PERMISSIBLE BURROWS OF ELECTRIC CHARGE ..., 23

Salimov Vagif Hasan Oglu
SERVER SELECTION ON BASE OF Z-NUMBERS ...... .ot 27

Awenxosea Hamanva Cepzeesna .
ITPOI'PAMMHBIM METOI AHAJIM3A BBICTPOAEUCTBUA AHTPOIIOMOP®HOI'O
MAHHUITYIIATOPA ..o e e e e 32

ARCHITECTURE AND CONSTRUCTION

Yana Selikhova
URBAN PLANNING ASPECTS ORGANIZATION AND FEASIBILITY STUDY OF ENERGY -
EFFICIENT ECOLOGICAL SETTLEMENT IN KHARKIV REGION ....oooiiiii e, 41

AGRICULTURE

Sultanova Zulfiya
WHEAT CULTIVATION IN UZBEKISTAN-CASE STUDY FROM NORTH UZBEKISTAN ............. 46

MEDICINE

Lysianska Hanna, Al Zedan Fadi
COMPARATIVE STUDY OF EXTEMPORANEOUS MOUTHWASHES FOR MUCOSITIS:
WORLD SITUATION AND PERSPECTIVES FOR UKRAINE ......coiiiiiiiiiiiiiiiiie e 52

Boek K. B., Hixonenko €. A., Anexcanoposa H. K.,
Illymosa H. B., Kpamenko I. C., Mapmunenko M. B.
BIJIMB COVID-19 HA CEPLHEBO-CY/JIMHHI 3AXBOPIOBAHHS 3A JAHUMU JIITEPATYPU ..... 56

Joébpancvka E. C., Bayux H. C., Hosoax T. B., ITiyyp JT. 0.
OCOBJIMBOCTI 3MIHU IIUIbHOCTI CYJIMH MIKPOLIUPKYJIATOPHOI'O PYCJIA ¥V .
YACTOYKAX 3ATPYJHNHHOI 3AJIO3U BUUIMX L[YPIB B HOPMI TA I1PU BIJIMBI COJIEU

BAXKUX METAJIIB BITPOJOBX IBOX MICSIIIB ..ot e 61
Orenchuk 1. V., Boichuk O. H.
REPRODUCTIVE STATUS OF WOMEN OF ADVANCED MATERNAL AGE ..ot 65

Omenvuekno-Ceniokoea Anna Banepiiena

JMHAMIKA TTOKA3HUKIB [TIEPEKMCHOI'O OKMCHEHH JIITIAIB TA CTAHY
AHTUOKCUAAHTHOI'O 3AXUCTY Y ITALUIEHTIB 3 ITOJITPABMOIO TA CUHAPOMOM

BIIMIHU AJIKOI'OJIIO, Y CKIIAJHEHUM AJIKOI'OJIBHUM JAEJIIPIEM........oeveiiiiiiiiiinan, 69

CHEMISTRY

I III. Xumupu, U. I1I. Yuxeauoze, T. U. I'adynusa, P. I. Kokunaweunu, M. /]. Ilypuymusn

MOJIYUYEHHUE BLICOKOS®®EKTUBHOI'O IIOMUHO®OPA U HECKOJILKMX HOBBIX TUTTIOB
TUAPOU3OJAIINOHHBIX MATEPHAJIOB ITOCPEJICTBOM MHHOBAIIMOHHOU

TEXHOJIOITTH ... e e e e e e e et et e e 78

PEDAGOGY

Sona Davtyan, Babayan L. A.
THE MEANS OF SPECIAL ORIENTATION OF CHILDREN WITH VISUAL IMPAIRMENTS IN
FAMILY EDUCATION CONDITIONS ...ttt e e 81

RS Global 11(72), December 2021 3



WORLD SCIENCE ISSN 2413-1032

GEOGRAPHICAL SCIENCES

MPOCTOPOBO-YACOBHUH PO3NO/J1JI CMEPYIB TA
IIKBAJIIB Y HIBHIYHO-3AXITHOMY NPUYOPHOMOP’I 3
2006 1O 2020 pp.

Cemepeeii-Uymauenko A. b., x.2ceoep.n., 0oy. Odecvruii OepaicasHull eKoIo2iuHUll YHisepcument,
Ooeca, Ykpaina, ORCID ID: https://orcid.org/0000-0001-8718-4073

Aeaiiap E. B., k.ceoep.n., doy. Odecviuil depocasnuti exono2iunuil yuisepcumem, Odeca, Yrpaina,

ORCID ID: https://orcid.org/0000-0003-3914-6288
Kyk /1. 0., acnipanm, Odecvruii Oepocasruii exonociunull yrigepcumem, Qodeca, Yxpaina

DOI: https://doi.org/10.31435/rsglobal_ws/30122021/7718

ARTICLE INFO ABSTRACT

Received: 11 October 2021 Tornadoes and strong squalls are dangerous for almost all spheres of human

Accepted: 02 December 2021 life and the economy of the region. The degree of negative impact depends

Published: 30 December 2021 on their type, quantity, intensity, area of formation and geographical
features of the territory. The article defines the dynamics of the number of

KEYWORDS tornadoes and strong squalls in the North-Western Black Sea region

(Odessa, Nikolayev and Kherson regions of Ukraine) from 2006 to 2020.
Geographical position of the south-west of Ukraine, synoptic processes and
a variety of climatic conditions contribute to the frequent occurrence of
severe convective phenomena and creating the extraordinary complexity of
their space-time distribution. The study revealed current trends in the
formation of dangerous convective phenomena in the south-west of
Ukraine. One of the most squall-prone regions of Ukraine is the territory of
the North-Western Black Sea region. During 2006-2020 there was an
increase in the number of squalls and tornadoes in the North-Western Black
Sea region in comparison with previous years.
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Beryn. OcoOimuBocti reorpadiqHOro MOMOKEHHS MiBAHS YKpaiHW, CHHONTHYHHUX MPOLECIB 1
PI3HOMAaHITHICTb KJTIMATUYHHUX YMOB CHPHUSIOTH YaCTOMY BUHUKHEHHIO HEOE3IIEUHUX KOHBEKTUBHUX SIBUILL
(HK#) i cTBOprooTh Ha/I3BUYANHY CKJIaIHICTh PO3MOALTY iX y mpoctopi Ta vaci. Jlo HKA BimHOCSTBCS
TaKi METEOPOJIOTiuHI SIBUINA, SK IIKBaJ, I'Paj, I'PO3H, 3JAMBU Ta CMepY. 3a OCTaHHI POKU Y 3B’S3KYy 3i
3HAYHMMH 3MiHAMH KJIIMaTy 4acTOTa BUHMKHEHHS LMX sBHI 30utbmmmnacs [1-6]. B okpemux Bumamkax
BOHH MalOTh KaTacTpo(iuHUI XapakTep Ta 3aBIAal0Th 3HAYHUX 30MTKIB €KOHOMIlll, IHPpPaCTPyKTypi Ta
HacenieHHI0. HeOe3reuHi KOHBEKTHBHI SIBHINA, 3a3BHYaid, CIIOCTEPITalOThCS Y KOMIDIEKCI, IO 3HAYHO
MIJICHITIOE X HETAaTUBHHUI BIUIMB: 3TMBOBI JOILI CYIPOBOIKYIOTHCS IIKBATIOM, TPO30I0 Ta TPaJIOM.

Yacrora ytBopenHs HKSl € omniero i3 iHZMKATOpiB KIiMaTy Ta Hal4acTillle PO3MOAUISETHCS
HEPIBHOMIPHO I10 PErioHy, OCOOJIMBO Yy BHUIMAAKYy HAsSBHOCTI 3HAYHHMX HEOJIHOPIIHOCTEH MiJACTHIBLHOT
MOBepXHi (TIpCBKI MacWBH, MOPCBKE Yy30epexoks, Benuki Bojoimu Tomo) [3, 6-8]. Cruxiiini
METEOpOJIOTIYHI SIBHIIA, SIKi TOB’S3aHI 3 KOHBEKTHUBHOI MisUIBHICTIO XapaKTepU3YIOTHCS 3HAYHOIO
MIHJIMBICTIO Ta AUCKPETHICTIO Y IPOCTOPI Ta Yaci, 110 YCKIAIHIOE iX BUBUCHH: [9-12] Ta MpOrHO3yBaHHSI.

MeTta gocaaiIaeHHs1 — XapaKTePUCTHKA Cy4acHOTO ITPOCTOPOBO-YACOBOT0 PO3MOILTY CMEpUiB
ta mkBamiB Han IliBHiuHO-3aximuum [Ipuyopromop’sm 3a 2006-2020 pp., UMPKYJSILIHHUX Ta
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TEPMOJMHAMIYHAX YMOB iX BHHUKHEHHs Ha mpukiaai Opecbkoi, MukomaiBcbkoi Ta XepcoHCHKOT
oOmacTe.

PesyabTaTtu gociaimxenn. Ha mouatky 2019 poxy Oyna BBemeHa y [it0 YKpaiHCHKHM
rizpomereoposnoriuauM  Hentpom  (YkpI' ML) wHoBa «Hacmamosa 3 memeoponociunoeo
npoenosyeannsi» [13], me BIPOBaKYBaIUCS HOBI MOHSTTS 1 KpUTEpil METEOPOJIOTIYHHMX SIBHII Ta
BBelICHI piBHI iX Hebe3meunocti. OTke, CTHUXifiHI MeTeoposoridHi sBumma Il piBHSA HeOe3meuHOCTI
(CMS 2) — me sBuIa MOTONMU, SKI 3a KUIBKICHUMH TOKAa3HHKaMH, TPUBATICTIO Ta TEPUTOPIEIO
PO3MOBCIOKEHHS] HECYTh 3arpo3y Ul HaCeJIEHHS Ta MOPYIIYIOTh (PYHKIIOHYBaHHS TOCHOAAPCHKOTO
KoMmIutekcy kpainn. CtuxiitHi meteoposnoriuni ssuma II1 piBas Hebesneunocti (CMS 3) — e apuma
TTOTOH, SIKi 3@ KUTbKICHUMH TTOKa3HUKAMH, TPUBATICTIO Ta TEPUTOPIEI0 PO3TOBCIOIKECHHS CTBOPIOIOTH
3arpo3y JKUTTIO JIOJEeH Ha 3HAUHUX TEPUTOPISX, MPU3BOIATH A0 MAacCIITAOHUX MOIIKOMXKEHb 00 €KTIB
roCHOJAPCHKOI0 KOMIUIEKCY KpaiHM Ta 3aBJArOTh IIKOAU AOBKLLIIO.

Cwmepu (TopHAamO, TPOMO) — 1€ CHIILHUN MaJIOMacIITaOHUN BUXOP I XMapaMH 3 IPHOJIN3HO
BEPTHKAJILHOID, aJle 4acTo 3irHyTOor Biccro. HalOumbIn XapakTepHi BHIUMI TPOSBUH CMEpPUY:
MaTepHHChKa (KyM4acTo-IO0I0Ba) XMapa, 3BiAKH CMepY MOYUHAETHCS, BUXOP (CTPIMKHI KpyroBui
PYX TOBITpPS) Ta MiICTHIbHA TIOBEPXHS 3eMJIi 200 BOAM, SKO1 B OUTBIIIOCTI BUITAKIB TOPKAETHCSI CMEPH.
[7, 9]. Cmepu Oynb-sKOI TPUBAJIOCTI BIIHOCHTBCS IO CTUXIHHHX Mereoposoriyaux sBuul Il piBHS
HeOesneunocti (CMS 3) uepe3 MoxuBi pyitHiBHI Haciaku [13].

[lIxBanm — me pi3ke KOPOTKOYACHE MOCHIIEHHS BITPY, IO CYNPOBOKYETHCS 3MiHAMH HOTO
HANPSAMKY 1 SIBIIIE COOOI0 BUXOpP 3 TOPU3OHTANBHOIO Biccio. IIIBMAKICTE BiTpYy MpH IIKBaji 3HAYHO
OinmbIa, HiXK rpagienTHa i Moxke mocsarata 20-40 m/c [7, 10]. 3a Bmsuauenusm BMO (1962) — 1e
30UTBIICHHST MIBHIKOCTI BITpY Olnble HixkK Ha 8 M/c mpotaroMm aexinpkox (Bim 3 mo 20) cexyHp 3i
30epekeHHsIM MiHIMalbHOI mBUAKOCTI BiTpy 11 M/c mpotsirom oxniei xBunmmHU. [1IkBanu mocsraroTs
rpazaanii Hebesneunux sy noroau (HS), konmu mBHAKICTH BITpY Aocsrae 25 m/c 1 Oinblie, HepiaKo
3aBJIAI0Th BEIMYE3HOT IITKOJIU, & IHOJII MPU3BOIATH JI0 3aru0elti JItoIeH.

3riguo [13] 10 KpuTepiiB MIBUAKOCTI BITPY MPH MIKBAI BUIUISIOTH:

- HMI (nebe3neuni Meteoposorivni sisumia) | piBHs HeOe3meku — mkBan 15-24 m/c;

- CM (cruxiitai meteopostoriuti siBuiia) 11 piBHs HeOe3neku — CHIbHUI mkBan 25-34 m/c;

- CM: I piBHs HeOe3MEeKH — HAI3BUYAHHUE MIKBAT > 35 m/c.

B sxocti mkepen BuximHOT iHGoOpMaIi AN JOCHIKEHHS BHKOPHUCTOBYBAJIUCS JIaHi
METEOPOJIOTTYHUX CIIOCTEPEKEeHb HAJ CTaHIIsIMH YKpaiHu (ITopMoBi omoBimeHHs y ko WAREP 3
nakety APMCun) ta iHTepakTuBHa 0a3a JaHUX calTy €BponerchKoi J1abopaTopii CHIBHUX ITOPMIB
(European Severe Storms Laboratory ESSL) [14], Bci Bunagku Ha BKa3aHOMY PeCypci Malld CTaTyc
QCl1, Tobro Oymum migTBEepiKeHi (OTO- Ta BiJeomarepiaiamu, aie He Oynu 3adikcoBaHi Ha
MeTeopoJoriyaux craniisx (QC2).

B pesynbprari pobotr 3 BuXigHuUM Matepianom BusiBieHo 40 BHUITagKiB BUHHKHEHHS CMEPYiB
(puc. la) man IliBHiuHO-3axiguum [Ipudopromop’sm 3 2006 mo 2020 pp., siki croctepiraiucs Haj
Onecbkor0, MukonaiBcbkoro 1 XepcoHCbkow obOsactsamu: 14, 7 ta 19 BumagkiB 3a mepiof
JOCHIDKEeHHSI, BiAnoBiaHo. [IpuuoMy, 3 poKy Yy piK KUIBKICTh BUXOPIB IOCTYIOBO 3pOCTaa, SK i HaJ
pemrroro Teputopiero Ykpainu [15].

Ak BUAHO 3 puc. 10 y mepio HOCTIHKEHHS KUTbKICTh CMEPYIB Hal Y KpaiHOW CTaHOBMIIA Bij 1
J0 6 BUMAnKiB Ha pik, ToOTO y cepemaboMy 2,1 Bumajgku. Haituacrimme cmepui (6 BHIIQJIKiB)
cnoctepiranucst y 2020 p., a HaiimeHII 3a nepioa, numie mo 1 Buxopio, BusBuiocsa y 2006, 2007 ta
2012 pp., a y 2008, 2009 ta 2011 pp. B3arajgi He Oyyno 3aiKCOBaHO >KOJAHOTO CMEpUy. Xapakrtep
MDKPIYHOT MIHJIMBOCTI ITOBTOPIOBAHOCTI CMEPUiB JO3BOJIUB 3pOOUTH BHCHOBOK MPO 3POCTAHHS
KibKocTi cMepuiB 3 2006 mo 2020 pp., ane CKIaAHO PO3PI3HUTH BHECOK MPHUPOAHUX Ta COLIaJIbHUX
yiMHHUKIB. TOOTO, CBOIO 4YacTKy B 30UIBIIEHHS KUIBKOCTI 3apeecTpOBaHUX CMEPUYiB BHOCHTH
OypxJIMBUI PO3BUTOK 32 OCTAaHHI POKH COIIAILHUX MEPEK Ta HASBHOCTI y HACEJIECHHS MOXIUBOCTI
gkicHoro (ororpadyyBaHHs MOAINA Ta MUTTEBOTO PO3IIOBCIO/IKEHHS 3HIMKIB.

Sk BuaHO 3 puc.1B OiNBIIICTE CMEPUiB Haf perioHoM (63%) BUHMKaNA y YEPBHI, TAKOK BOHH
aKTHBHO YTBOpIoBajucs y TpaBHi — 42%. 3 rpadika 1000BOro xomy BHAHO, 10 HaWYacTile cMepUi
BHHHKAIH Y ACHHI TOJAWHHM, a HAHPiIIe BOHU CIIOCTEPIraaucs y HIYHUH Jac.

B 3anexxHoCTi Bi 061acTi MOMITHO 3MIHIOBABCSl CE30HHUH Xifl cMepUYeyTBOpeHHs (pHc. 2), a
came y MukomaiBchKiit 00acTi HaiO1bIe BUXOpiB yTBOpHIIOCS y uepBHi (43%) Ta )KOIHOTO BUXOPIO
He BiaMidamocs y yiumHi. ¥ XepCOHCHKiM 007acTi TakoK CMEpUi MEPEBAXHO BiAMIYAIHCS Y YEPBHI,

RS Global 11(72), December 2021 5



WORLD SCIENCE

ISSN

2413-1032

mo cknano 44%, 3HayHa KiJbKICTh BUXOpIB crocTepiranacs y TpaBHi Ta ceprnHi (o 22%), BaBiui
menmre y jumHi (11%), a y kBiTHI Ta BepecHi He Oyno xoxgHoro Buxopro. Hag Onmeckkoro obmacTtio
Halidacrinie cMepdi BUHUKaIM y TpaBHi (38%), y KBiTHI Ta 4epBHIi iX MOBTOPIOBAHICTh CTAHOBHJIA TTO
25%. VY HaliciekoTHiIN Micsui Jiita (MIMIGHb Ta CEpPIEHb) BUXOpI HE BiAMivYanmucs B3araii).
BusBuiocs, mo 3a 14 pokiB cMmepdi y JIUIHI CIIOCTEPIrayiucs JHIie JBidi Haj XEpCOHIIMHOW — 3

yumast 2013 p. ta 26 mumast 2017 p. y cepiHi KUTBKICTh BUXOPIB 3p0ciia 10 TPHOX.
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OTxe, HaIl MBJACHHUM 3aX0JI0M YKpaiHu cMepui uacrimne Bunukanu 3 2006 mo 2020 pp. Hax
OpemuHOIO y MicIANoIyAHeBl roanHu. Ham BciM perioHoM OiMBIICTE BHXOpPIB CHOCTEpiramocs y
TpaBHi Ta YepBHi, KBITEHb T4 BEPECEHBb XapaKTEPU3yBAINCS TOMiIPHOIO aKTUBHICTIO X (hOpMyBaHHS.

VY [4, 7, 8], HaBeJIcHO y3arajJbHCHHS CTUXIMHUX METECOPOJIOTIYHUX SBHUII, 30KpeMa KBy, Ha
teputopii Ykpainu 3a mepion 1986-2005 pp., ToMy Ui BUBYCHHS TUHAMIKH IKBaJOYTBOPCHHS B
Onecpkiii, MukonmaiBchKii Ta XepCOHCHKIH O0JIACTSX Ta BHBYCHHS 3MiH, SKi BHHHKIHM 33 OCTaHHI
I’ ITHAALATH POKiB, OyB 00panuit HacTynmHu nepiof 3 2006 mo 2020 pokw.

Crin BigMiTUTH, IO 3a el nepion BiAOynocs 30iNbIIEHHS KiMBKOCTI IIKBANIB HA TEPUTOPIi
IliBaigHO-3aximHOTO [IpHdopHOMOD'S IIOPIBHSAHO 3 MTONEPEIHIMHA pOKaMH. SIKIIO 3a IM'STHAIIATE POKiB
3 1991 no 2005 pp. 3a ganumu [7] crocTepiraioch B cepeqHboMy 28 BHUMAIKIB IIKBay, TO 3a 2006 —
2020 pp. 3a ganumu mropmoBux nomnepemkeds [ ML YAM — 261 (puc. 3).

B MuKonaiiBbKa

25 -
B Opaecbla

20 A B XepCOHCbKaA

10 -

Kinbkicts BUNaakKis

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Puc. 3. Kinvxicms sunaoxis wikeany na mepumopii
Muxonaiscvkoi, Odecvroi ma Xepconcwvkoi obnacmei. 2006-2020 pp.

B minomy Ha miBreHHOMY 3axoji YkpaiHi MKBaIM (HIKCYFOThCS MaiKe IOPIYHO Y Tiif 4 1HIIH
obunacri, omHak y XepcoHchkiit obmacti y 2006-2008, 2015 i 2019 pp. mKBanoBi cuTyarlii He BUHUKAJH.
Takox He criocTepiraimcest mKBay B MukonaiBebkiit oomacti y 2017 ta 2019 pokax. Haityacrinre mkBan
Bij3Hauarcst B Opechkiit obOmacti — 190 Bunazkie (72,8%), B MukonaiBchbkili 00J1acTi HOro KijbKiCTh
ciana — 39 (15,2 %), a B XepcoHchkiit — 32 (12%) Bunaku, BinnosigHO (puc.4).

3a KapTol pO3IOJUTY MOBTOPIOBAHOCTI wWIKBaniB 1o Tteputopii IliBHiuHO-3aximHOTO
[TpuuopHOMOp'st MOYKHA BHIUINTH HIKBaJOHEOE3MeuHi paioHu (MyHKTH) Ui KOXKHOT obnacti (puc.4).
B Opecekitt ne — binropoa-uictpoBebkuii paiion, UYepnomopcwk, CepOka Ta JlroOamiBka. Ha
MuxonaiBmuni — bamrancekuii, MukonaiBcbkuii paiionu Ta IlepBomaiickk Ha miBHOYi obmacti. Y
XepcouHcrkoi ooacTi e — Huxai Ciporosu y 'eHiuecbkoMy paiioHi Ta XepCoH.

Haii6inpina KiibKicTh MIKBAJIIB B YCIX TPhOX oOyacTsax croctepiranacs y 2010 porti (43), ane
MaKCHUMaJbHY KUIBKICTh HIKBAJIOBHX CUTYyalii 3a pik BigzHaueHo B 2013 p. B Opxecbkiit obmacti —
25 BumnazkiB. MiHIMyM MOBTOPIOBAHOCTI IIKBANIB NpUNagae Ha XepCOHIIMHY, ¢ MaKCUMalbHI pidHi
MOKAa3HUKH B JIOCHIJDKYBaHWH 1epio He mepeBunryBanu 7 BunaakiB (2010 p.). Y MukonaiBebKiit
obnacti yactoTa mkBaiiB 3MmiHIOBanacs Bix 1 qo 13 Bunankis (2010 p.) (puc.5).

3anexHO BiJg CHHONTWUYHOI CHUTyamii, sSIK Makpo- Tak 1 Me3omMacmTaba MIKBaJIM MOXYTb
BUHHUKATH B OYyJAb-fKy TMOPY POKY, aje HaiOLIbII CHpUSTIMBUMH yMOBaMH JUis iX (opmyBaHHS
XapaKTepU3yeThCs TEIUIE MiBPIUYsl 3 KBITHA IO JKOBTEHb 3 MaKCUMyMoM BIiTKy. Ha Teputopii
[liBHiuHO-3axigHoro IlpuuopHOMOp'st HaifyacTille BOHM BigMIYaJIMCS y JIMIIHI 3 HOBTOPIOBAaHICTIO
38,3%, nemto menie y yepBHi — 32%, ajie Ha XepCOHIIMHI IIKBAJIH YacTillle BiI3HAYAIIMCS Y YEPBHI
(13 Bumazaki). MiHiManbHA MMOBTOPIOBAHICTH IIKBAJIOYTBOPCHHS 3a PO3TISHYTHHA TEPION y TEIUTY
NOpY POKy crocTepiranacs y cepnai — 15,5%. BecHoro Haiibinbma KineKicTs Oyia y TpaBHi — 11,5%, 3
akux 77% Oyna B Opmechkiii o0xacti. Y BepecHi micsaui mkBanu QikcyBamucs B MukonaiBCbKoi Ta
Onecbkoi 001aCTSX, a y )KOBTHI BiJJ3HAYaBCsI JIMIIIC OJUH IKBaa Ha OemuHi (puc.6).
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Puc. 4. Kapma po3nooiny noemoprosarnocmi (%) ma KineKicms Unaoxie wikeauy
3a 2006-2020 pp. na mepumopii Ilieniuno-3axionozo Ilpuvoprnomop's.

Puc. 5. Kinvxicms eunaoxie wikeanie Ha mepumopii Mukonaiscwvroi, Odecvkoi
ma Xepconcokoi oonacmeti y 2006-2020 pp.
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Puc. 6. [Tosmoprosanicmu wixeany (%) 3a mennuii nepioo 2006-2020 pp.
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[lIkBanm — 11e KOPOTKOYACHE SBUINE, SKE 3a3BUYail TpuBae Bix 6 1m0 12 XBWIMH, IO JUIS
teputopii IliBHiuHO-3axigHoro IlpuuopHomop'ss cranouts Bin 25,7 mo 28,1% (puc.S). IllxBan
6nu3pko 15 xB. Big3Havascs y 18,7% Bunazkis (puc. 7).
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Puc.7. Ilosmoprosanicmo wixeany pisnoi mpuganrocmi

MaxkcruManbpHa TPUBATICTh IIKBATY MOXKE KONMHMBAaTHCS B Mexax 2-3 romuH. llkBam Takoi
TpuBanocTi 3adikcoBanuii 28 mumHs 2010 p. Ha Teputopii MukonaiBcbkoi obmacti (2,15 ron.) y
bamranni. [lIBuakicts BiTpy craHoBuna 20 mM/c. Y XepcoHcbkoi obnacti Ha cranuii Huwkai Ciporosu
23 uepsusa 2010 poky BiH TpuBaB 2,20 ron., i inTeHcuBHicTi0O 15-20 m/c. B Opecpkoi obnacti
MaKCHMaJlbHa TPUBAJIICTh MIKBaNy ckiana 1,25 ronuny ([lapomua Ilepenpasa), 16 tpasust 2010 poky.
IBuakicte BiTpy Aocsrana 20 m/c.

Ha MukonaiBuiyHi yacTimie crocTepiraiucs UIKBaJIM TPUBAIICTIO 0au3bKo 15 xBunuH (23%),
B Onecekiit o6macti — 6 xBunmn (29%), a Ha Xepconmuni — 12 xuun (35%) (puc. 8).

[lpu nocmimkeHHI MPONECIB INKBaJIOYTBOPEHHS BENMKE 3HAYCHHS MAroTh JaHi Mpo
MaKCHUMaJbHY HIBHIKICTB BITPY IiJ Yac LIKBaly, SKi BU3HAYAIOTh CTYMiHb Horo Hebesmeuynocrti. Lei
napameTp rOJIOBHUM YHMHOM 3aJIeKHUTh BiJl IHTEHCUBHOCTI LUPKYJALIHHUX HPOLECIB, 5Ki HOPMYIOTH
HIKBAJIOBY CUTYAI[i0 B PETiOHI.

%
25
20 -
B Murkonaiecoka M Opecbka M XepcoHcbka
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10 -
5 -
0 A —m mll. il Por
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Puc.8. Ilosmoprosanicmo wixeany piznoi mpusaiocmi Ha mepumopii
Muxonaigcokoi, Odecvroi ma Xepcoucwroi obnacmeti y 2006-2020 pp.

[IkBamy 3i MBUIAKICTIO 10 15 M/C Ha TepUTOpIi MiBAEHHOT0-3aX0y YKpaiHHU CIIOCTepiraiucs
B 15% Bcix BumankiB. Hali0inblma MOBTOPIOBAaHICTh IIKBAJiB BiJ3HAYajiach B Tpajarilii IIBHIKOCTI
BiTpY 15-24 M/c — mikBanu nepinoro pisast Hebesneku (HMS 1) — 81% (puc.9).
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Puc. 9. Po3nooin nosmopiosanocmi wikeanie na nigoui Yrpainu
3a nepioo 2006-2020 pp. 3a inmencusHicmio

Heb6e3neuni meteoponoriuni sBuma 11 i Il piBHS cioctepiranucst 10cuTh piKo, BCOro B 4%
BHIAAKIB. 3 HHMX JUIIC ABa CII30JM BiJ3HAYEHI 3 MAaKCHMAaJbHOK IIBUAKICTIO IMOHAN 35 m/c, me
I'eniveckk (XepcoHchbkoi 0071.) 29.06.2013 p. 0 12:28 — mKkBain 3 rpo3or0, MBUAKICTE BiTpy 40 M/C, Ta
mereoctanmis Oneca AMCL] 3 xBitHs 2015 poxy — 37 M/C. 3a3Bu4aid, Taki pylHHIBHI MIBUAKOCTI BITPY
CIIOCTEPITraloThCsl Ha XOJOAHUX (HPOHTAX.

CepeHs BUIKICTD BITPY €KCTpEMaTIbHUX IIKBAIB Ha TepuTopii OeHN cTaHoBIA Bij 18 1o
22 m/c. ] MukonaiBcbkoi Ta XepcoHChKOI obacTeil et moka3HuK Bapitoas Bif 16 1o 18 m/c (puc.10).
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Puc. 10. Cepeons inmencuenicms wxeamy Ha mepumopii
Muxonaiscvkoi, Odecvroi ma Xepcoucwvkoi obracmeti no poxam. 2006-2020 pp.

OTtxe, 3a nepiog 2006-2020 pp. crocrepiraeTbcs 4iTKa TEHACHINS IO 3POCTaHHS KiJIbKOCTI
BHUIIAJKIB 31 IIKBaJIaMH Pi3HOT IHTEHCUBHOCTI Ha Beil Tepurtopii [liBHiuHO-3axigHoro [TpuyopHOMOp's.
Hacamnepesn, me moB'si3aHo 31 3MiHOW aTtMoc(epHOi HUPKYJALIl, MOCHICHHSAM IHTEHCHBHOCTI
MEpPHJIIOHATLHUX TIPOIIECiB, BHXOJOM AaKTHBHUX IHMKIIOHIB Ha MiBIESHHUHM 3axiy YKpaiHu, o

NPU3BOAUTH A0 30UIbIIEHHA OapuWYHUX Ta TEPMIUHHMX TPATi€HTIB i, SK HACIIAOK, A0 3POCTaHHS
HIBHJIKOCTI BITPY 1 BAHUKHEHHIO IIKBAITiB.
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BucHoBku.
1. Buznaueno, mo y IliBHiuHO-3axigaomy Ilpuwgopromop’i 3 2006 mo 2020 pp. cmepui

BUHUKAJIN BITHOCHO dacTimme Hajx teputopiero Omeckkoi obmacti. B mimomy y perioHi OimbIIiCTh
cmepuiB (38 Ta 25%) yTBOproBajacs y uYepBHI Ta TpaBHI y JeHHI wacu. Y MukonaiBcbkiii Ta
XepCcoHCHKIN 00JIaCTsIX BUXOPH MEPEBAKHO GOpPMyBaIUCs y YepBHi, a Ha OfemuHi BOHU HaifdacTiie
BUHUKAJH Y TPaBHi.

2. Busasneno, mo 3a mepion 2006-2020 pp. KiAbKICTh BHUMAAKIB 31 IIKBalaMu pi3HOT

IHTEHCHBHOCTI JIeNI0 30UIBIIMIACH, TOPIBHAHO 3 TMONEPEAHIMH POKAMH Ha BCIE TEPUTOPIEO
[TiBuiuno-3axignoro IIpuuopuomop's. Haitbinbm mkBanonebesneunoro € Omecbka obmacts (72,8%)
4yepe3 KJIiMaTtuuHi Ta reorpadiuni BiracTuBOCTI periony. Haityactime (81%) BuHHMKamM NIKBaIH
nepuroro piBas Hebesnexku (HMA 1) 31 mBunkictio Bitpy 15-24 m/c.

10.

11.

12.

13.

14.
15.
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Beryn. 3a ocrtanHi JgecsATHpiuYs T100albHI KIIMATHYHI 3MIHH TpPOSBWINCS HE JIHIIE
MiJBUIIEHHSIM CEepeHbOT TEeMIepaTypH MOBITPs, ajieé i 30UIBIICHHSM YacTOTH Ta IHTEHCHUBHOCTI
eKCTpEMaTbHUX METCOPOJIOTIYHUX SIBUI, 30Kpema Haja3BuuyaiHux omnamie [1-4]. CunbHi Ta
HaJA3BUYaliHI OMagy BIUIMBAIOTH (PAKTHYHO HA BCi cpepH KUTTEMISAIBHOCTI JIIOJUHU Ta €KOHOMIKH
KpaiHU depe3 pyWHYBaHHS TPAHCIIOPTHUX KOMYHIKaIlid, MONIKOJKCHHS JIHIH eJIeKTPOMEpPEeX,
HiATOIUIEHHS! IPOMHUCIIOBUX CIIOPY.I Ta KUTJIOBUX OyIHHKIB 3 )KEPTBaMHU CEpe]] HaceJIeHHs, HEPiJIKO
napaji3yrouu )KUTTS BEJIUKOT0 MicTa abo periony.

Hampukrnan, ycmimHicTs poOOTH aBialliifHOro TpaHCIIOPTY 3aJISKHUTH BiJl ONJIIB Yepe3 3aMeTH Ha
3JTITHO-TIOCAZKOBUX CMYTax, 3MEHIICHHS KOe(II[iEHTy 3YEIUICHHS Iaci Ta 3JIiTHO-ITOCAJKOBOI CMYTH, a
TaKOJXX MOTIPILIEHHS TOPU3OHTATBHOI Ta BEPTUKAIIBHOI BUAMMOCTI IPH 3JI€Ti Ta MOCAALI MOBITPSIHUX CYZAEH.
CunbHI oMyl 3HAYHO YCKJIAMHIOIOTH POOOTY TMOPTOBHX CIOPYH TpH OOCIYroByBaHHI BOJHOTO
TPaHCIOPTY, @ AaBTOMOOIIFHUI TPAHCIIOPT HECEe CEepHo3HI 30MTKH Yepe3 YTBOPEHHS 3aMETiB, 3MCHIIICHHS
BUJIIMOCTI, YTBOPEHHS O€3A0PIOKS Ta 3pOCTaHHS aBTOMOOUTHHUX aBapii.

Merta pgociaigKeHHsI — TIPOBENEHHS YAaCTKOBOIO TMOPIBHSAHHS BUMAIKIB CHIBHHX Ta
Ha/3BUYalHUX ONaJiB, OTPUMAHUX 3a JAHUMU METEOPOJIOTIYHUX CIOCTEpPEKEHb CTaHILii XepcoH 3a

12 11(72), December 2021 RS Global



WORLD SCIENCE ISSN 2413-1032

nepion 2005-2021 pp. [5] 3 nanumu peananizy ERAS [6]. ais Touku 3 KoopauHataMu MicTa XepcoH
(46°38' mu.mr. 1 32°36' ¢x.1.) i3 BU3HAYEHHS CYYaCHOTO PEKUMY BUHHKHEHHS CHIBHHX OIMaIiB Ta
XapakTepy aTMochepHOT MUPKYIALii, IO CIpHsIE X MOCHICHHIO.

Marepiaau Ta MeTOIHM AOCTIMKeHHs. B SKOCTI BUXITHUX MAaHUX JJIS JOCTIIPKCHHS B3STI
naHi mpo onaau peananizy ERAS, mo Oymu po3po0OieHi €BpomneiichkuM EHTPOM CepPeTHbOCTPOKOBHAX
nporuosdie (ECMWF) ta namani Ciysx60t0 3 nutanb 3MiH kiimaty Copernicus (Copernicus Climate
Change Service) [6]. Bka3zana Mo/ienb 3apekoMeHyBaia cebe sIK HaiifHe JKeperno BUXIAHUX JaHUX Y
0araToYMCIIEHHUX CBITOBHX Ta BITYM3HIHUX AOCTIKeHHIX [1, 2, 7].

VY nmocmimKyBaHHI BUKOPHCTOBYBABCS TaKHM MapaMmeTp, sIK 3araibHa KUTBKICTh OmamiB (M) —
HaKOMKWYeHa BOJA y PIAKOMY Ta 3aMep3JIOMy CTaHi (IO, CHIT) 3a meBHWI mepiox dacy. lleit
napaMeTp MICTHTh y c00i BEJIMKOMACIITa0HI Ta KOHBEKTHBHI CKJIJOBI OMNaiiB. 3TiJHO MOEII,
BEJIMKOMACIITa0H] OIa i TEHEPYIOTHCS 32 XMApHOIO CXEMOIO B iHTEIPOBAHIM CHCTEMI IPOTHO3YBaHHA
(IFS) ECMWEF. IlapameTpn HaKomu4yrOThCA 32 TIEBHUMA MEPioJ Yacy, sIKHH 3aJIeKUTh BiJ 00paHOTO
JOCHITHUKOM YacOBOTO iHTEpBajly y BHXiJIHOMY 3alMTi Ha 3aBaHTaxeHHS. [y maHoro peananizy
Nepioj] HAKOMMYCHHS TOPiBHIOE 1 roauHi i Oinbiie. CHCTEMHUMHU OJMHUIIMU BUMIPIOBAHHS € METPH,
TOOTO KUTBKICTh BOAH, PIBHOMIPHO PO3IMOIIJICHOI IO KBaapaTy CiTKH.

Omxe, Oynam OTpUMaHI MOTOAWMHHI JaHi y BY3Jax pETyISIPHOI CITKH 3 MPOCTOPOBOIO
posainbHOO 3aaTHICTIO 0,25°%0,25° ans nepioay 3 2005 mo 2021 pp. it TOUKH 3 KOOPAMHATAMU M.
XepcoH. [lpu nboMy ciix po3yMiTH, 110 TOPIBHSAHHS MapaMeTpiB MOJET i3 TaHUMH CTIOCTEPEKEHHS €
JIOBOJII OOMEXEHNMH, OCKUTbKH (DaKTHYHI JaHI € JOKAJTbHHUMH Ui TEBHOI TOYKH TPOCTOpY, a
napamMeTpH MoJielli IPENICTABISIOTh COO0K0 OCEpeHEH] 3HAYCHHS 32 TIOJIEM CITKH.

Jani cTaHIapTHUX BOCBMHUCTPOKOBHX (KOXKHI TPH TOJWHH) METEOPOJIOTIYHUX CIOCTEPEKEHb
Ha CTaHIlii XepCOH MICTATh IHPOPMAIIIFO PO KUTBKICT onafiB 3a 12 rog.

Pe3ysabTaTu gocaimkennb. 3riiHo HOBOI «HacTaHOBM 3 METEOPOJIOTIYHOTO MTPOTHO3YBAHHS,
sKka HaOyJja 4yuHHOCTI Ha movatky 2019 p., momi, 3a skuii Bumagae 50 MM 1 Oumbine 3a 12 rox i
MEHIIIe, BBAXKAETHCA CHJIBHUM 1 BIIIHOCHUTBCS JI0 CTUXiHHOTO Mereoposoriydoro seuma (CMA) 11
piBHS HEOE3MEYHOCTi, $KE€ 3a KUIBKICHUMHU T[IOKa3HUKaMU, TPUBAJICTIO Ta TEPUTOPIEID
PO3MOBCIO/DKEHHSI Hece 3arpo3y sl HacelleHHs, Nopymye (yHKIIOHYBaHHS TOCTOJapChKOTO
KOMIUIeKcy Kpainu. B VYkpaini cuiroman crae cruxiiinum siBumeMm noroau (CMSA Il piBHa
HebOe3meunocTi), Koau 3a 12 roj i Menire Bunanae Oinbire 20 mm omaxais [8].

3rigHo [8], kubKicTh omajniB, 1o csrae 50 MM i Oinbine 3a 12 rog 1 MeHIe HIOPIYHO
crocrepiraeTbes B ycix perionax Ykpainu. Ilpu yomy, naiiuactime (3a 95-100%-Boi iiMmoBipHOCTI)
CWJIBHI Jomli crioctepiraroTecsi B Ykpaincekux Kapnatax [9, 10]. Oaun pa3 3a 5-10 pokiB BOHH
AMOBIpHI y iHIUX perionax [10].

Jiist XapakTepUCTHKH PEXUMY YTBOPEHHS CHIIBHHMX OMaJiB Ha CT. XepcoH oOpaHuil mepion 3
2005 p. mo 2021 p. BKIIOYHO, a y AKOCTI BHXiAHOI iH(opmarii 3amydeHi JaHi METEOpPOJOTIYHHMX
crioctepexxeHb [5]. BusBieHo, mo 3a mepiof MOCHiKEHHsS crioctepiranocs ymmie 18 BUMamkiB 3
IHTEHCHBHICTIO omajiB > 30mMmM/12 roj., Ta Tpuyi IHTEHCUBHICTD niepeBuiyBaiga 50 mm/12 roa. (Tadir.
1), ToOTO oOmamM JgOCATANIN «IIOMAapaHYEBOrO» pIBHA METeopoJioriyHoi Hebesmeku 3rigHo [8],
cnpuunasitoun  CMS  II. HapgseuuwaitHoro momy (> 80mMMm/12 rox.) abo Haa3BHUYaWHOI 3ITUBH
(> 50mMm/1 ron.), To6To CMH 111, sxomHOTO pasy He Oyino y Xepconi 3 2005 mo tpasus 2021 p.

[Ipu BUBYEHHI TOT'O YM IHIIIOIO METEOPOJIOTTYHOTO SIBUILA TPAAMIIIHO IPOBOAATEH aHaJIi3 HOro
MIOBTOPIOBAHOCTI 3aJIEKHO BiJ MMOPH POKY M JOOM, MEBHUX METEOPOJIOTIYHUX YMOB 1 CHHONTHYHHX
curyamiid. 3 novarky 2005 mo rpyans 2021 poky CHIbHI ONagyl YTBOPIOBANKCS JIHMIIEC Y TEIUIE
miBpiv4s, TOOTO 3 KBITHS IO >KOBTEHb (puc. 1), a 3HA4YeHHS MaKCHMAIlbHOI IHTEHCUBHOCTI ONaJliB
XOJIOJTHOTO TiBpiuYsl CTaHOBWIO Bix 16 mo 25 MMm/12 roxm. Y Terwie miBpivys HaHCWIBHINI AOMI
YTBOPIOBAJIMCA Yy 4epBHI Ta *oOBTHI (62 Ta 67 MMm/12 roa.), aie y cepeAHbOMY MaKCHUMajbHa
IHTEHCUBHICTB OmaaiB ckiagana 39,6 mm/12 rox Ta minimymoM y BepecHi (31 mm/12 roz.).

[opiBHIOIOYH KiNIBKICTH JTHIB, KoK 3a 12 rox. Bunaxaio Outem Hik 30 MM onanis, y 1961-
1990 pp. (tabm. 2) i 2005-2021 (tabn.l) BusiBieHO, mo B oOMABa MepiogM CHIIBHI Omaaum He
CITOCTEpITarCs B3araii 3 JINCTONAAA 10 JIFOTHH.

Ane y 1961-1990 pp. omHOro pa3y BOHH yTBOPHIKCS Y Oepe3Hi 3 MOBHOO BiJICYTHICTIO Y KBITHI, a
y 2005-2021 pp. — naBnaku. Haifwactimn y 1961-1990 pp. moniGHi fomi Bumagaau no Tpu pasu Ha 10
pokiB (0,3 y Tabmn. 1) y numHI Ta ceprHi, aje 3a 16-TW piYHWI TIEpioN MOCTIHKSHHS Y JIMITHI OyJio
3apeecTpoBaHo 6 BumankiB (puc. 2), a y cepmHi jwmie aBa. OTke, KUIbKICTh CHJIBHUX JOIIB CYTTEBO
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3pocia y JIUMIHI Ta 3MEHIITHIACS Y ceprHi. [HIMit MAaKCHMyM CY94acHOTO Tepioy MPHUITaiaB Ha YepBeHb (4
BUMAIKK), ToAi K y 1961-1990 pp. y mpomy Mmicsimi OyB ymme ofuH Buniafok Ha 10 pokis (0,1). Y BepecHi
Ta 0BTHI 1961-1990 pp. cuitbHi onaay BuHMKamm 1Bidi Ha 10 pokis, a' y 2005-2021 pp. — o ogHOMY pasy.

Tabmums 1. Yncno aHiB 3 KUTbKicTO omamiB Oinmbime 30 mm/12 Toa. Ha ¢T. XepcoH 3 JIOTOTO
2005 o tpasenb 2021 pp.

I, T, dd, V,
Ne Jlara, uac MM/12 ron. °C pyMoO Mm/c HAsume
1 14.08.2005 21:00 40 20,5 | Ia-ITa-3x 1 I'po3a
2 21.06.2006 21:00 35 19,3 | ITu-Cx 3 I'po3a
3 26.07.2007 09:00 52 20,4 | ITa-3x 5 I'po3a
4 26.06.2009 21:00 62 22,1 | IIn 5 I'po3a
5 26.06.2009 15:00 43 21,1 | Cx 4 I'po3a
6 09.10.2010 21:00 67 10,6 | Cx 3 I'po3a
7 30.09.2010 21:00 31 11,3 | ITe-3x 3 3auBa
8 10.06.2011 21:00 30 19,5 | tuns 0 I'po3a
9 13.08.2012 09:00 42 16,2 | 3x 2 I'po3a
10 | 04.07.2015 21:00 33 19,4 | 3x 2 I'po3a
11 | 28.05.2015 09:00 36 13,4 | ITu-3x 5 3auBa
12 | 29.05.2015 03:00 33 13,5 | ITe-3x 4 3auBa
13 | 20.04.2016 21:00 41 6,8 | IIu-ITu-3x 8 I'po3a
14 | 25.07.2018 21:00 30 20,9 | ITe-Cx 1 3auBa
15 | 25.07.2018 15:00 30 21,1 | IIn 4 I'po3a
16 | 26.05.2019 21:00 30 17,4 | TIn-3x 2 3auBa
17 | 06.07.2020 21:00 33 23,5 | IIn 2 I'po3a
18 | 17.05.2021 09:00 45 16,5 | 3x 1 I'po3a
19 | 05.07.2021 09:00 32 20,2 | 3x 4 ['po3a
Tabmurs 2. KinbkicTh JHIB 3 KUIbKiCTIO onaaiB Oubire 30 Mmm/12 rox. Ha ct. Xepcon y 1961-
1990 pp. [6]
Micsup | I i v Vv VI
KinpkicTs quiB 0,03 0,1 0,1
Micsup VII VI IX X Xl Xl
Kinekicts nHIB 0,3 0,3 0,2 0,2
6 80
—P, k.5. 30...49 mm / 12 rog. EEmP, k.5. > 50 mm / 12 rop,.
5 =@=| max, mm/12 rog. 62 7 - 70
/N A - 60
DA A
42
3 40
, V31 \ . 30
25
N ¥-—"23 - 20
1 20
I I I - 10
0 L] T T L] T T L] T T T T 0
| Il 1 v \" Vi vil VI IX X Xl X

Puc. 1. Piunuii xio kinbkocmi 6unaokie cuibHUx onaoie
(3 inmencusuicmio > 30mm/12 200. ma > 50mm/12 200.) ma 3HAYEHH MAKCUMATLHOL IHIMEHCUBHOCTE
onaodis npoms2om poky Ha cm. Xepcou 3 aromozo 2005 p. no mpagens 2021 p.

Sk BUIHO 3 pHC. 2, CHITbHI onaay Y XepCoHi BUHUKAIH HE MOpivHo, a came y 2008, 2013, 2014 ta
2017 pp. ®KOMHOTO pa3y IHTEHCHBHICTH omaniB He mnepeumnlyBamu 30 mm/12 rox. Haituactime BoHU
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crocTepiranucs mno oxHomy pasy (9 pokis 3 16), mo 2 pasu cuiibHI onagau yrBoproBanucs aApivi —y 2009,

2010 ta 2018 pp., ay 2015 p. OyIio Tpu BUNIATKK CHITBHUX OnaiB — 28-29 tpasHs Ta 4 mumast 2015 p.

Binprmicts cunpauX omanis (13 BumaakiB abo 72 %) cynmpoBOIKYIOTECA TPO3aMH, BIIHOCHO
MEHIIIE TPO3 CHOCTEPIranocss CyMiCHO 3 TPaBHEBUMH Ta BEPECHEBUMH CHIIbHUMHU omnanamu. CuibHi
OTIaJIi YTBOPIOBAIIMCS TIPYA BITHOCHO HHU3BKOMY arMmocdepHoMy THCKY Bim 998,6 mo 1010,6 rlla, a 'y

cepenrbomy - 1006,6 rlla (Tadu. 3).

Tabmuus 3. INoBroproBanicts (P, k.B.), inTencuBHicth (I, MM/12 rop.), cepeaHi 3HaYCHHS

aTMoc(epHOro THCKY Ta MIBUAKOCTI BITPY MiT¥ac CHIBHHX OMAiB Ha CT. XePCOH

Puc. 2. Po3nodin kinekocmi unaokie cuibHux onaoie no Miciysim ma poxam Ha cm. Xepcou 3
qaromoeo 2005 p. no mpasens 2021 p.

Ax BuxHO 3 puc. 3, WBHIKICTH BITpY Oins 3emui y cepenHboMy craHoBmia 3,1 m/c
konuBarourch Bif mTwiao (10 gepBus 2011 p.) mo 8 m/c (20 kBiTHa 2016 p.), a mepeBaKHO BiTep
MocHIoBaBcs 10 2 M/c (4 Bumaaku). 3meOUIBIION0, CHIbHI OMagd y XEPCOHI CIOCTEpIralucs MpH
niBHIUHO-3axigHOMY BiTpi (33%), Ta mo 17% BHHMKaNO NpU MIBHIYHOMY Ta 3aXiJHOMY HampsMy.

KBITEHBL

TpaBeHb 4YepBeEHb

NHUNeHb CepneHs BepeceéHb HOBTEHb

Micsup P, x.B. I cp, mmM/12 Tog. I makc, mm/12 ron. P, rIla V, m/c
KBITEHB 1 41 41 1010,6 8
TpaBeHb 4 36 45 998,6 3
4epBEHb 4 42 62 1001,2 3
JINIIEHD 6 35 52 1009,3 3
CEpIICHb 2 41 42 1007,9 3
BepeCceHb 1 31 31 1008,4 3
JKOBTEHbD 1 67 67 1010,5 3

7 —+— P, ws.

]
6 |
5 -
4 4
4
3 |
2
2 -
1 1
1 .
] r T T T

2021

-1 L
I
2019 —

2017

2015

2013

2011

2009 |
2007 |

2005

P, K.B.

’KomHoro pa3y omaay He MOCUITIOBAJIKCS TPH MiBACHHOMY Ta MiBIECHHO-CXiIHOMY BiTpi.
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P, K.B. .
4 40

- Mu-Cxt

Cx

. T : : T : : T V, mlc
0 1 2 3 4 s 6 7 8 na
Puc. 3. I'icmoepama weudxocmi 6impy ma po3nooin 6impy 3a HANPAMKAMU RIOHAC CULLHUX ONAdi8 Y
Xepconi, 2005-2021 pp.

Omxe, mpu momiTHOMY 3HIKeHHI [11] cepemaHbOPiYHOI KiIBKOCTI OMAgiB y Cy4acHOMY
nepiofy Ha cTaHIlii XepCoH BHUSBICHO 3POCTaHHS KUJIbKOCTI BUMAJKIB OMAaJliB 3 IHTCHCUBHICTIO OLIBIII
Hix 30 MmM/12 ron.

JInst TOpIBHSHHSA BUNAIKIB CHWJIBHHX Ta HAA3BHYaWHHUX ONAJiB, OTPUMAHUX 3a JaHUMH
CIIoCTepeKeHb 3 pe3ynbratoM peaHamizy ERAS 3a nmepiox 2005-2021 pp. BUkopucTOBYyBanacs 3MiHHA
‘total_precipitation' mist K0XHOT TOAWHHA A00H, KA € 3MIHHOIO IHTETPOBAHOT CHCTEMH MTPOTHO3YBAHHS
(Integrated Forecasting System) ECMWEF. Ilum napaMeTpoM € Hakomu4eHa pijKa Ta 3amep3iia Boja,
0 CKIIAIA€ThCS 3 JOMIY Ta CHITY, IO BHUITAJA€ HA MIOBEPXHIO 3€MJIi Ta € CyMOIO BETMKOMACIITa0HUX i
KOHBEKTHBHUX omnajiB. [lapamerp He BKJIIOYae TymaH, pocy abo omaau, sIKi BHIIAPOBYIOTHCS B
atMocdepi 10 TOro, Ik BOHM NPU3EMJISATHCS Ha TOBEPXHIO 3€MJIi, a TaKOX SIBJIIE COOOK 3arajibHy
KIJIBKICTh BOJIH, HAKOTIMYEHOT 32 TIEBHUIA TIEPioj1 Yacy, AKa 3aJeKHUTh BiJ] OTpUMaHuX jJaHux [6, 12].

VY TpetuHi emizo/iB (6 BUINAIKIB) MOJIEFOBAHHS HE BUSBIIIO YTBOPEHHSI CHIIBHUX OI/IiB Y TOUIIL 3
KOOpJMHATaMM M. XEpcoH abo iX ocepenok OyB 3MillleHHH, MOXJIMBO BHACHIAOK JIOKaJIBHOCTI
CTIOCTEPEKEHD ISl TIEBHOI TOYKH B MPOCTOPI Ta 4aci, SKi He MPENCTaBIAIOThH CePeHI 3HAUYCHHS B CITII
Mojieni. Ane Oinbllla YacTHHA pealTbHUX BUIAJIKIB TIOCWIICHHS OIAJIiB Y XEepPCOHI BIAJO Y3TOKYETHCS 3
pe3ynbTataMu MojieitoBaHHs (puc. 4), ocoosupo 25 yumns 2018, 18 ceprast 2012 ta 30 Bepechus 2010 pp.

Thickness of the liquid water equivalent fotal precipitation
B 052 - [ U [ PR | EE B3

At

17.06.2001
N maml

gl :f _._Emf':
{1 %

.m‘rl_-

s

Puc. 4. Ilpukaaou npocmoposozo posznodiny sminnoi 'total_precipitation’ peananizy ERAS 3a
HasieHocmi cunbHUXx onaois y Xepcowni, 2005-2021 pp.

A0E 10 08 ' 4 e e H 40 e e

04.07.2015 25.05,2015 | EEDL 3092010 14,08.2005
E ‘:E
&

e T T T
N e &P e

<‘ : R ‘( €
] R R R B

“Vosl

-

TN

1

Haxaib, He MOKHa CTBEPIKYBATH, IO JIaHI peaHasizy € JOCTaTHbO TOYHHUMH Ta SKICHUMH
JUTSL BCIX 1HIIWX BUMAJKIB CHJILHUX Ta HaJ3BHYAHHUX OMAaJliB, OCKIJIBKH IMOBHOI[IHHA BepHdikarlis
JaHWX peaHanisy, sK 1 BCiX MPOrHO3iB Oe3MepepBHUX BEIUUYWH, Mepeadavae BUKOPUCTaHHS TpadikiB
PO3CISIHHS Ta PI3HOMaHITHHX CyMapHHUX OIIIHOK, MOBa PO sIKi HTHME B MAaHOYTHIX JOCTIKCHHSIX.

PosrnsiHeMo cMHONTHYHI cUTYyallil, HaNmpsiIM TUPKYJALii noBiTpsHuX Mac Ha piBHI 500 rlla Ta
3Ha4yeHHs ABoX iHaekciB kouBeki(il (CAPE ta Lifted index), mo cripusin BUnagiHHIO CUIBHUX OMAIiB
Ha craHiii XepcoH. 3a 16 pokiB y XepcoHi croctepiranocs juie 19 emi3omiB 3 CUIBHUMU JIOIIaMH,

16 11(72), December 2021 RS Global



WORLD SCIENCE ISSN 2413-1032

ko 3a 12 roaun Bunagano Outeme 30 M, 3 sikux Tpu MoxkHa BimHectu n0 CMS II. B xoxai po6otu
Oyuu 3i0paHi Ta yrmopsiIKOBaHi CHHONITHYHI KapTH Ta CYIyTHUKOBI 3HIMKH 3 pecypcis [13, 14].
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Puc. 5. Ipuzemnuii ananiz, AT-500, BT-500/1000, kapma onadié i inoexcie konsexyii CAPE ma Li 3a
26.07.2007 p.

Tabmuis 4. [oBToproBanicts (% / K.B.) CHHONTHYHOI cUTyauil B repioa (GOopMyBaHHS CHIIBHUX
OIa/iiB Ha CcT. XepCoH

CHUHONTHUYHA CUTYaIlis
E = 8 = = = g 2 'E-
Hara g g £ g ?Z 2 g S & 5
= 2 = g g5 g 2 g2 s 5
= 2 =5 S = s - £ 2
L 3 = 3 = = “ = =2 =
= o= j<BES = = 2 =] @
= o S = =
1 2 3 4 5 6 7
30-49 mm/12 rox
14.08.2005 +
21.06.2006 +
27.06.2009 +
30.09.2010 +
10.06.2011 +
13.08.2012 +
04.07.2015 +
28.05.2015 +
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[pomoBxkeHHs TabuIli 4.

1 2 3 4 5 6 7
29.05.2015 +
20.04.2016 +
25.07.2018 +
26.07.2018 +
25.05.2019 +
06.07.2020 +
17.05.2021 +
Bceporo 9 - - - - 6

>50 mm/12 rog.

26.07.2007 +
26.06.2009 +
09.10.2010 +
Bceroro 1 1 1

Tabmuus 5. [NoBToproBaHicTh (K.B.) HampsMKy BUCOTHOTO morToky Ha piBHi 500 rlla, mpu
SIKOMY CIIOCTepiraaucs cuibHi onaau (=30 mM/12 rox) y Xepcowni 3 2005 o 2021 pp.

Jara | HamnpsiMmok notoky, pym6 | CAPE, JIx/xr | Li, °C
30-49 mmM/12 rox
14.08.2005 IMn-3x 1100 -2
21.06.2006 ITa-3x 1300 -4
27.06.2009 [o-Cx 1600 -4
30.09.2010 Ix-3x 500 0
10.06.2011 Ix-3x 600 -2
13.08.2012 Ix-3x 600 -2
04.07.2015 In 600 -2
28.05.2015 In 100 2
29.05.2015 In 100 2
20.04.2016 Ix-3x 50 0
25.07.2018 In 1200 -4
26.07.2018 In 1400 -6
25.05.2019 In 600 -1
06.07.2020 Ix-3x 1100 -4
17.05.2021 In 800 -2
>50 mm/12 rog.
26.07.2007 3x 50 0
26.06.2009 Ia-Cx 1800 -6
09.10.2010 Ix-3x 100 0

Omnajny, ITHTEHCHBHICTh SIKUX BiIMOBiana momapandeBomy kputepito CMS 11, yrBoproBanmcs
NIpY MPOXOJKEHHI MiBIeHHOTO IHUKIOHY (9 x0BTHs 2010 p., puc. 6), Ha XONOJHIW JUISHII TOJISPHOTO
¢poHTYy Ha Bici MepuAiOHAJbHE OPIEHTOBAHOI YJIOTOBHMHM LHMKJIOHY 3 LIEHTpoM Haj bantilichkum
MopeM (26 mumHsa 2007 p., puc. 5) Ta NpH 3aroCTPeHHI NOJSPHOrO PPOHTY Ha MiBACHHINA nepudepii
obmmupHoro antuiukiony Hax €TP ta Ykpainoro (26 yepsus 2009 p., puc. 7).

Sk BuaHO 3 Tabn. 5, omagn y XepcoHi nepeBaxkHo (78 %) MOCHIIOBATUCS MPH MiBASHHOMY Ta
niBAEHHO-3aXigHOMY Hanpsmkax B®3, nBiui notoku nositps Ha piHi 500 rlla npuitmanu niBaeHHO-
CXiJTHMH HampsiM, Ta TI0 OJHOMY pa3y — MiBHIYHHH Ta 3axijgHui. Takox BuUsBHIOCS, 1o micist 2010
POKY CHJIbHI OaJM y IMMyHKTI JOCII/PKEHHS yTBOPIOBAINCS BUKIIIOYHO TIPH MiBJICHHOMY a00 MiBICHHO-
3axiZiHOMY HanpsiMi moTokiB BO3.

[lpn 3HaYHOMY MOCWIJIEHHI OMAaJiB y TeIule MiBpiydsl (3 KBIiTHS IO >KOBTEHb) BarOMHM
YHMHHUKOM TIPOIIECY € TEPMIYHA KOHBEKI[isl, TOMY JJISl aHAIi3y TePMOJWHAMIYHOTO CTaHy atMocdepu
Hajx XEpCOHOM TiJ yac BUHUKHEHHS CHJIBHUX OMNajiB OyJHM MpOaHai30BaHi JBa OCHOBHHX 1HIEKCH
KOHBEKIIT 3a taHuMu riodanbHoi Moxeni GFS [13].
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OnHUM 3 HaWOLIBII YaCTO BUKOPUCTOBYBAHUX IH/CKCIB € TaKa XapaKTEPHCTHKA MOTYKHOCTI
HECTIMKOTO IIapy, sIK KOHBEKTHBHA TOTEHIIHHA eHepris. [i mocuTh edekTuBHO BimoOpaxae iHIEKC
CAPE (Convective Available Potential Energy), sikuii po3paxoBy€eThcst 3a GopMyIIor:

[2r g, (1.1)

CAPE =g LFCT T1

ne T — remneparypa yacTku MOBITpsA, T' — TemmepaTypa HaBKOJIHIIHBOTO MOBITPSI, g — MPUCKOPEHHS
BinpHOTO maninus, LFCT — piBens kongencanii, EL — piBeHbp KoHBeK1ii (BUPIBHIOBaHHS TEMIIEPaTyp
Ha BEpXHBOI MEXI KOHBEKTUBHOT XMapH).

Kt{/nﬂw ooz io0s7 /1Y
x FERECR

TN fei008

50 hPa Geopotential [qpdm]. Badendruck (nPa), relative Topoqraphie HEQ0—H10G0 [gpdm]
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Puc. 6. Ipuzemnuii ananiz, AT-500, BT-500/1000,
Kapma onadis i inoekcie kongexyii CAPE ma Li, cynymnuxogi 3nimxu 3a 9.10.2010 p.
3aranpHuii 3amnac eHeprii HectilikocTi B atMocepi CAPE 3Haxomutbes sk anreOpaidna cyma
EHEepriii HeCTIMKOCTI OKpeMHX IIapiB BiJ piBHA KOHJACHcAIlii A0 piBHSI KOHBeKii. Bimbim BuCOKI
3HAYCHHS CHEpril HECTIMKOCTI BKa3yIOTh Ha OUTBII iIHTEHCUBHY KOHBEKIIIIO B XMapi, TOOTO Ha OiibII
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HeOe3neuHi sBumia moroau. Enepris Hectitikocti abo iHngekc CAPE € He3aMiHHUM TIpeIUKTOPOM B
MPOTHO31 HEOE3MEUHUX SBWII, ITOB’S3aHUX 3 KOHBEKIli€I0. BUCOKWIT piBeHb MOTEHINHHOI eHeprii
atMoc(epr € HEOAMIHHOIO YMOBOIO TOTO, IO YacTKa, AKa IMIJHIMAETHCSA JOCSTHE 3HAYHO OLIBIINX
BUCOT, HIXK PiBEHb BUIBHOT KOHBEKIIi1, & 0TXKe, 3011bIIy€eThCs HeOe3MmeKa PO3BUTKY TaAKUX SIBUII MOTOAH
AK Tpo3a i rpax. AHajii3 3Ha4YeHb IOTO 1HAEKCY B KOHBEKTHBHIM aTtMocdepi M03BOIUTH KUIBKICHO
OIIIHUTH CTYIIHb PO3BUTKY KOHBEKIIIi i HMOBIPHICTh YTBOPEHHS CHIIFHOI 37TUBH, TPO3U abo0 rpay.

Ingexc mnaBydocti abo miaiiomy Li (Lifted index) € ogHUM 3 OCHOBHHMX KpUTEpIiiB CTaTHYHOI
CTIiKOCTi aTMOcepy i BU3HAYAETBCSA SK PI3HUI TEMIIEPATYp HABKOJMIIHBOTO MOBITPS 1 JESIKOrO
OJTMHUYHOTO 00CSTY, KW MiTHABCA aia0aTHIHO BiJI MOBEpXHi 3eMiTi (abo 3 3amaHoro piBas) A0 piBasA 500
rlla. Li po3paxoByeTbCs 3 ypaXyBaHHSM 3aTyYeHHS HaBKOJWIIHHOTO TOBITPs. [Hmekc Li xapaxrepuzye
TepMiuHy cTpaTudikario atMocepy MO BiJHOUICHHIO J0 BEPTUKAIBHHUX IMEpeMillleHb MOBITpA. SIKmio
Li > 0, To atmocdepa (y BimmoigHOMy miapi) criiika. Skimo 3uauenss Li < 0, To atMocdepa HecTiiika.

w000 COOPRCABGGROARS, ECZW

= _ e Jd Wi
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Puc. 7. Ipuzemnuit ananis, AT-500, BT-500/1000,
Kapma onadis i inoexcie konsexyii CAPE ma Li 3a 26.06.2009 p.

Freitog, 26-06-2009 1B UTC

BusiBunocst, mo eneprisi Hecrtiiikocti (ML CAPE) mpu mocuieHHi onaliB HaJl CTaHII€E0
Xepcon 3 2005 mo 2021 pp. cranoBmia y cepenHbomy 790 JDK/Kr, mo BKazyBajJo Ha MOMIpHY
HECTIHKICTh Ta MOXKJIMBICTh PO3BUTKY KyM4acTO-IOLIOBOI XMapHOCTI 31 3MuBaMu Ta rpo3aMu. OHOro
pa3y 1eit inaexe nocsrae 1800 Jx/kr, konu Bunaio 62 mm/12 rox., ane asiui ML CAPE npuiiman
3HaveHHs Big 50-100 [hx/kr 3a HasBHOCTI omaais CMSI 11

HonatHi 3HauenHs iHpexcy migiiomy (Lifted index), siki mepex0auaroTh HasBHICTH iHBepcii
TEMIIEPATypH, Ko atMocepa Qyxe CTiKa Ta € PO3BUHEHI HU3XITHI PYXH IMOBITPs, Hal XEPCOHOM
BHUSIBIUTHCS Jiutie nBidi (28-29 tpasas 2009 p.), KoM omaayd MOCHIIOBAIKCS MPH BUXO/II IBICHHOTO
mukinony. Cepenne 3HaueHHs iHgekcy Li Oymo -2,25°C, a naiiHmwxkde (-6°C) BusABWIOCS TIpU
3arocTpeHHi arMochepHuX (GPOHTIB Ha MiBACHHOI nepudepii anTuiukiIony (26 yepsus 2009 p.) xonu
Bunano 62 mm 3a 12 roa.
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B sKocTi npukiamy po3risHEMO CHHONTUYHY CUTYAIIiI0, 0 MpU3Beia 0 BUMAIHHS CHIIBHUX
omaniB Hag XepcoHoM 20 xBitHsA 2016 p, xomu 3a 12 rox. Bumano 41 MM omamiB y BUTISAL JOIMILY.
IarencuBHI omaam cnoctepiramucs 3paHky 20 kBiTHa 2016 p., Komm moromy Micta XepcoH
3yMOBJIIOBaJIa YJIOTOBHHA XBHJIEBOIO IMKIOHY. B mepiox 3 21 rogunu 19 xBitHS 10 6 romunu 20
KBITHI y M. XepcoH Bunamo 41 mm omaxiB i Oymo mocsrayto kpurepiro HMS 1. Cmocrepiramuch
rpo3u, moripmeHas Bugumocti B gorii 2000-3000 M, mocusieHHs MiBHIYHO-cXigHOTO BiTpy 10-12 M/C.
Temmepatypa BHOYI Ta BAeHb cTaHoBuia 9-12 °C.

20042016 00 UTC

P o i Init : Wed,20APR2016 00Z Valid: Wed,20APR2016 00Z
= 3 N & 500 hPa. Geop (hPa)

512

p ~
X -

Puc. 8. Ilpuzemnuii ananiz ma AT-500 3a 00 UTC,
cynymuuxosi swimku 3a 00, 06 ma 10 UTC 3a 20 keimusa 2016 p., 00 UTC

20 xBitHs 2016 p. Hag €TP posramoByBanacs BUCOTHA yJIOTOBHHA, sIKa IMOBHICTIO OXOIWJIA
BCIO TEPUTOPIO YKpaiHH, [0 CIPUSIIO BUMAJIHHIO CHIIbHUX onafiB (puc. 8). CTpyKTypa mpu3eMHOro
MoJisi aTMOC(EPHOro THCKY sIBJsIa COOOK NpHKIaa OapuuHOl CiJJIOBHHH, J¢ 00J1acTi 3HH)KEHOTO
THUCKY, 5IKi Oy ooMexeHi i300aporo 1010 rlla, 3Haxoannucs HaJ miBISHHUM 3ax010M YopHOTO MOpst
ta perionom Cepenuboi Bonru. pyra Oapuyna mapa — rpebGeni Bucokoro tucky (Big 1010 rlla)
po3ramoByBanucs Hax KaprnaTcbkum perionoM ta MomoBoto Ha 3axoji 1 KpacHogapeekum Kpaem Ta
TypeuunHoro Ha miBaeHHOMY cxoai. Hax miBaHeM YkpaiHu NpoXoauB HOJSPHUN (DPOHT, KUK MaB
IUISHKHY OKJIFO31i B 000X HMKJIOHAX.

Han XepcoHIMHO0 MPOX0uiia X0I0JHa IIsSHKA HOSIPHOro (GpoHTY. Bpoaosk HACTyIMHUX
6 romauH BimOyjiacs mepeOymoBa OapuYHOIO peabe(py — LIUKIOH Haa 3axomaoM YopHOro mops
3arnubuscs (-2 rlla), 3MeHIUBCS 3a TUIOIIEIO0 Ta mepecyHyBcs Ha 700 KM Ha CXij yepe3 MOCHICHHS
rpeOeHIO Haj 3axogoM Ykpaiam (+5 rlla). 3a BkazaHuii NMPOMIXKOK Yacy HaJ OOJACTIO MPOWUIIOB
XOJOAHUN (POHT, 32 SKUM TPOJOBKHBCS PO3BUTOK KYMUaCTO-JONIOBUX XMap, IO TMPH3BEIO 0
3HAYHUX 3JMBOBHUX OIAJiB, KOIH 3a 12 rogus Bumaio 41 MM omamis.
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BucHosku.

1. BusBieno, oo y 2005-2021 pp. Ha MeTeopooriyHO1 cTarii XepcoH CIocTepiranocs JInIie
19 BumamkiB 3 iHTEHCHBHICTIO omamiB > 30mMm/12 roxd., cepem SKMX TPUYl ONMAagd IMOCHIIOBAIUCS JI0
kputepito CMSA II (> 50mm/12 roa.). CunbHI Omaayd BUHHUKAIM BUKIIOYHO y TEIUIe MiBpiuds 3
MaKCHMyMOM TIOBTOPIOBAHOCTI y JHUMHI. Y mopiBHAHHI 3 1961-1990 pp. KiNbKICTh CHIBHUX JOIIIB
2005-2021 pp. 3pocna y JWITHI Ta YEPBHI, & 3MEHIIIWIACS Y CEPITHI.

2. BuznaveHo, mo Oiibllla YacTHMHA PEajbHUX BUIMAJKIB IMOCWICHHS OIAiB y XEpCOHI BIalio
Y3ro/DKY€EThCsL 3 pesyiibTaTamu peaHanizy ERADS, ane y malbke TpeTuHi emi3oiiB MOJICTIOBaHHS HE
BUSIBIJIO YTBOPEHHS CHIIFHHX OTIA/IIB Y TOYIIl 3 KOOPIMHATAMH M. XepcoH abo iX ocepeiok OyB 3MIIIECHHUI.

4. AHai3 METeopOJIOTIYHIX YMOB HallepeIo/IHI Ta miaJac MOCHISHHS ONajiB y XepCoHi OKa3as,
IO CHJBHI JIOIIi YTBOPIOBAJIMCS NpH 3HIKEHOMY artmocdepHomy Tucky (ue Buie 1010 rlla), mpum
cmabKkoMy TiBHIYHO-3aXiTHOMY BITpi Ta y CyHpoBOfi Tpo3. EHeprisi HECTIMKOCTI TIpU TIOCHIICHHI OTaiB
craHoBuna y cepenapomy 790 JIx/kr, a cepenHe 3HaueHHs iHAEKCY Li Oymo -2,25°C.

5. 3’scoBano, mo Oinbiricts (55%) emizoaie cunpHuX omamiB y Xepconi B 2005-2021 pp.
MOB’si3aHa 3 TPOXOJ/DKEHHSIM MiBJICHHUX NUKJIOHIB, PEIITi yTBOPIOBAIMCS Ha MiBJICHHOI mepudepii
AHTHUIHUKIIOHY TIPH TiBACHHO-3aX1THOMY HAIIPSIMKY CTPYMHUHHOI Tedii y 78 %.
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BBenenue. B CO3J1aBIlIeeCs CUTYyalluu OJIHUM u3 OCHOBHBIX acCIIeKTOB
KOHKYPEHTOCIIOCOOHOCTH TPOAYKTOB Ha MEXIYHApOIHOM pBIHKE SIBIIIETCS €ro COOTBETCTBHE
AKOJIOTHYECKUM TpeOoBaHMsAM. JaHHas cuTyanus Oblia co3JaHa B MIEPBYIO O4epellb, IIOTOMY YTO BCE
CTpaHbl 3aMHTEPECOBAHBI B 3J[PABOOXPAHCHUN CBOMX TPaKIaH M YUCTOTOW OKpykaroied cpeasl. He
CCKPET, 4YTO OAHUM U3 prnHeﬁIHHX HUCTOYHHKOB 3arpA3HCHUA SABIACTCA NPOAYKTBI KU3HCHHOI'O
[IUKJIa Pa3HBIX 3TAIOB.

Nmenno IIO3TOMY B pAA€ CTpaH aKTUBHO BHCAPAIOTCA IIPABOBBLIC U IIPHUPOJOOXPAHHBIC AKTHI,
KOTOPBIE MPENOTBPALIAIOT OSIBIIEHHE ITPOAYKTOB HAa BHYTPEHHEM PBIHKE CTPaHBI, YTO ITOTEHIUAIIEHO
3arpsa3HSAET OKPYKAIOUIYI0 Cpemy. 37ech CIeAyeT OTMETHTh, YTO TAaKHE TOBaphbl HE 005A3aTeNbHO
JTOJKHBI OBITh HU3KOTO Ka4eCTBa; OC/IHBI, OHH BCE €I1[¢ MOT'YT HABPEIAUTH SKOJIOTHH.

JKOJIOTHYECKUE MPOOTIEMbI JIETKOW MPOMBIIIICHHOCTH B OOJNBITMHCTBE CIy4YaeB CBSI3aHBI C
YTHINOOOPOTHBIM BOJOCHAOKEHUEM, OUMCTKOM pabodeii 30HbI OT BO3AYIIHOM IBLUTH JIp.

K coxaneHuto, 3KOIOrHYECKUE MPOOIEMBI JISTKOW TPOMBIIIIIEHHOCTH HE PACCMATPUBAIOTCS B
JIpYroM acrnekre. MeHbllle BHUMaHUS YIEISIETCS DKOJIOIMYECKOMY KOHTPOJIIO CaMOM IpOLyKLUU
JIETKON IIPOMBIIIJIICHHOCTH.

Heo0xoquMoCcTh 3KOJIOTHYECKON CepTHU(PHUKAIMKN JITKOW MPOMBIIUIEHHOCTH OIpejelieHa ¢
JIByMsI OCHOBHBIMH (PaKTOpPaMH:

1. DTO XemaHWe COBPEMEHHOTO TOTPEOWTENS, JKEJIAIoOmero OBITh YBEPEHHBIM B KadeCTBE
MPHOOPETEHHBIX TEKCTHJIBLHBIX W3JICIHMA, BKIIOYAs IKOJOTHYCCKYIO YHUCTOTY, JOJDKECH OBITh yBEpEH,
YTO 3Ta MPOMYKIUS HE COACPKHUT TOKCUYHEIC BellecTBa (WJIM COJCpXKaHHE STUX BEIIECTB HE
MIPEBBIIIAET YCTAHOBJICHHBIE HOPMBI) U HE SBISETCS Yrpo30i s 310poBbsi. OcOOEHHO 3TO KacaeTcs
JIETCKOTO aCCOPTUMEHTA TEKCTUIBHBIX U3]ICITHIA.
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B 3amagHpIX eBpomelcKuX CTpaHax 3Ta mpobieMa olpenenseTcs BHEAPECHUEM YKO-3THKETOK
JUTST  W3AENUN  JIETKOM TPOMBINUIEHHOCTH, HalM4Yhe KOTOPOTO Ha JTHKETKE YKa3plBaeT Ha
HKOJIOTUYECKYIO YUCTOTY MPOAYKIIHH.

2. Bropoit (akTop — 3TO BO3MOXXHOCTH 3KCIIOPTa OTEUYECTBEHHOW MPOMYKIMU JIETKOH
MPOMBINIUIEHHOCTH B 3anaanyio EBpomy 1 Ha MUPOBOM PBHIHOK.

Ceromgus, korma ['py3us, W3 CTpaHbl NPOWU3BOIAUTENS W3ACTHN JETKOH M TEKCTHIHHOW
NPOMBIIIGHHOCTH MpeBpaTWiack B CTpaHy NOTpeOWTeNns, Ha TPY3MHCKOM pBIHKE MHOTO
WHOCTPAHHBIX, 0 4YéM M TOBOPUT 3apyOekHas mpecca. Hammmu moTpeOuTeNssM TPyIHO BBLICHUTH
Ka4eCTBO MPOAYKINU H3-32 HE CYIIECTBOBAHUS HEOOXOIWMBIX MOKyMeHTOB. OAWH W3 TOKa3aTeleit
KagecTBa U 0€30IaCHOCTH — M3 KaKOI'0 MaTepuaa U3roToBICHO U 00pab0TaHO U3JeIue.

Jns mpunaHus M3AEIMI0 TOTO WM MHOTO CBOWCTBA, HY)KHO MX 00paboTaTh B XUMHUYECKUX
BEIIeCTBax, KOTOPBIE WHOTIa BPEIHBI JUIA 310pOBbs. Ha n3nmennu takoit oTMeTKH He femaercs. Takue
3HAKH BBOJSTCS TOJBKO B IHUIIEBOM MPOMBINIIIEHHOCTH.

XKectkue TpeOOBaHUS K NPOAYKIWH JIETKOW NPOMBIIUICHHOCTH 10 MEXAYHApOTHOMY
cragnapry EKO-TEX-100 co3maroT HEOOXOIUMOCTh MPOBEICHHUS S(PPEKTUBHOW 3KOJOTHUSCKOM
MOJIUTUKU 7Sl TIPOW3BOJICTBA TPOMYKIIUU JIETKOW MPOMBIIUICHHOCTH, YTO Jall0 OBl HE TOJBKO
BO3MOYKHOCTh  CO37aBaTh OJKOJOTMYECKHM YHCTBI TEKCTWIb, HO UM TIOJHOTO COOTBETCTBUS
COBpPEMEHHBIM METOJ[aM 3alllUThl OKPY>KaIOIIeil cpeibl.

CormacHo MmexayHapomHomy craHgapty EKO-TEX-100 Bcs mpomykuus — JIeTKOM
MPOMBIIIUICHHOCTH AETUTCS HA YETHIPE THUTIA;

1. M3aenus Jierkoi MPOMBIIUIEHHOCTH JIETCKOTO aCCOPTUMEHTA;

2. Vznenwus nerkoil MpOMBIIUIEHHOCTH B YCIIOBHSIX HETIOCPECTBEHHOTO KOHTAKTa C KOXKEH;

3. Mznenus nerkoil MpoOMBIIUIEHHOCTH B YCIIOBHSIX HE HEMOCPEACTBEHHOTO KOHTAKTA C KOXKEH;

4. TekcTUIbHBIC OT/ACTIOYHbIC MAaTEPUAIHI;

K nerckoMy accopTUMEHTY TpeabsBISIIOTCS ocoOble TpeboBanusi. OHH CHOPMYIHPOBAHBI B
MexxayHapoaHoMm cranaapre [SO-14000. TpeboBaHus k Toka3aressiM O€30MaCHOCTH YCTAaHABIMBAIOTCS B
3aBHCHMOCTH OT BO3pacTa MoJIb30BaTeN st 1 (PYHKIIMOHAILHOTO HA3HAYCHHUS OJICHKIBI.

O0BeKkTHI 1 MeTOABI HccaenoBanus. [1o QyHKIIMOHATHLHOMY HAa3HAYCHHUIO OJICIK/A JCTHTCS
Ha: U3EIUS TIEPBOTO CIIO0S, U3AEIHUS BTOPOTO CIIOS M U3JIEHS TPETHETO CIIOS.

K m3penusiM miepBOTO CIIOSI OTHOCSATCS M3JIENHS, KOTOPBIE HEMOCPEICTBEHHO KaCcaloTCs KOXKH
MOJIb30BaTENls, TAKKE, KAK HW)KHEE M MOCTEeNIbHOE Oelbe, KOPCETHl, TIaBaTeNbHbIe KOCTIOMBI, JIETHHE
TOJIOBHBIE YOOPBI, HOCKH, TTOJIOTEHIIA, TUIATKA U T.1.

Wznenust BTOPOTo Clos MMEIOT OIpaHUYEHHOE COMPHKOCHOBEHHME C KOXKel moib3oBarens. K
9TOW TPyYIEe OTHOCATCSA IUIaThsl, BEPXHHE PYOAIlKH, INTAaHBL, IOOKH, IUIAThI-KOCTIOMBI, CBUTEpA,
mrapQbl ¥ aHAJIOTHYHBIE U3/IENTUS, BKIIOUasi TOTOBYIO OJICIKIY.

WznenusiM TpeThero oSl OTHOCATCS MANbTO, MONYIAIbTO, KYPTKH, KOCTIOMBI W JIpyTHE
nonoOHbIe m3nenus. B wHpopManuu motpedburens AoKHA OBITH T00aBIEHA CCHUIKA: BOJIOKHUCTHIN
COCTaB TIOBEPXHOCTHOTO Y MOJKJIAIOYHOTO MaTepuana u3ieius (pOoIeHTHBIH cocTaB). DakTHuecKoe
OTKJIOHEHHE OT MPOLIEHTHOI'O COCTaBa MaTepHaja He JOJDKHO NpeBbIaTh 5%. J{1st MEXOBBIX M3lenuit
YKa3bIBaIOT: BHEIIHMN B, 00paboTka Mexa (KpalleHbId WM HEOKPAaLIeHHBIH); COOTBETCTBYIOLIHE
pas3MepaM THUITOBOM IIKANbl; CUMBOIBI yX0a; MHCTpYKIMS M0 yXoy 3a M3JIeNHeM IPH IKCIUTyaTallui
¥ WCIIOJIb30BaHUH (NP HEOOXOIMMOCTH); Ha Oenbe IS HOBOPOXICHHBIX JIOJDKHA OBITh CCHUIKA
«00s3aTeNbHO MPEABAPUTENBHOE IOCTHPATDY.

CroiicTBa, XapakTepH3ylolue OUOJIOrMYecKui Oe30MacHOCTh OJICKIBI, U3TOTOBJICHHBIX W3
TEKCTHIILHBIX MAaTepUallOB M TPUKOTAXXHOTO MOJIOTHA, JIOJDKHBI COOTBETCTBOBATH HOPMaM, KOTOpBIE
nprBeAeHBI B Tabimne 1.

OcoOble TpeOOBaHUs TMPEOBSBICHBI K JAETCKOMY accopTuMmeHTy. OHM chOpMHpOBaHBI B
MexayHapoaHoM cranaapte IPSO-14000.

Kpurepun onpeneneHust noTpeOUTENHCKUX CBOWCTB MaTEPUAIIOB JTOJKHBI OBITH YCTAHOBJICHBI
crangaptoM OKO-TEX-100. OTOT craHzapT ykas3blBaeT Ha HEOOXOAUMOCTh co3aaHusl 3(h(HEeKTUBHOM
SKOJIOTMYECKOW TONIMTUKKA B JIETKOM mpomblnieHHOCTH. [lommTHka, KoTopas oOecnednBaeT
MOJTlyYeHHEe HE TOJBKO OKOJOTHYECKHM YHCTOTO W3AENUs, HO COBPEMEHHBIE METOJBl OXPaHBI
OKpY>Kalolen cpeibl.

B Hactosee Bpems Ha (hOHE POCTa OHKOJOTHYECKOTO W HEPBHOIO 3a00JIeBaHUs OYEHBb
aKTyallbHO CYIIECTBOBAaHWE DJIEKTPOCTATHYECKOTO 3apsifia B TEKCTHIBHBIX H3JENHAX, BEITUYHMHA
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KOTOPOTO OKa3bIBaeT OOJBIIOE BIMSHUE HA BCE BUABI OMOJOTMYECKUX OPraHWU3MOB, OTPHLATEIHHO
BJIMAET HE TOJIBKO HA PACTEHHUS U )KMBOTHBIX, HO M Ha 4YenoBeKa. [I0CKoIbKy uesioBeyecKuii OpraHu3mM
MHIUBUAYAJICH, JIEKTPOCTATUUECKUN 3apsi]l HO-Pa3HOMY JICHCTBYET Ha Y€JIOBEUECKOE TEJI0, BHI3BIBAET
amnepruiyeckue  3aboneBaHuss W (QYHKIMOHAJNbHBIE  HApyIIEHHWS  HEPBHOM  CHUCTEMBI Yy
BBICOKOUYBCTBUTEJBHBIX JIIOACH.

Pe3yabTaThl ucciaenoBaHus U uX o0cy:kaeHue. B mpomecce o0pabOTKH W SKCIDTyaTaIlHH
TEKCTUIbHbIE TKAaHW COIpHKAacaloTcs APYr K Jpyry, AETadsM MallliH U 4YeJIOBEYEeCKOMY Temy,
BBIPa0aTHIBAIOT ANEKTPOCTATHUECKUM 3apsii ¥ HMEIOT CHOCOOHOCTh pearupoBaTh Ha BHEIIHEE
JIEKTPUIECKOE IIO0JIE.

Tabmuna 1. Hopma cBOMCTB OHONIOTHYECKOM 0€30MaCHOCTH OJICHKIbI

Jerckue MaccoBas 10151
Bo3pacTHble | Iurpockonnunocts | Bosayxonponumaemocts am®/m%cex, CBOOOIHOIO
rpynmnbl %, He MeHee He MeHee dpopmannaernaa
MKT / T, He OoJlee
HN3pesns nepsoro
MartepuaJibl VISl ©X H3TOTOBJICHHUS
cJos
0 OJIHOTO
Ho on 14 150 He nomyckaercs
roja
Or 1 roma no 9 150 20
3 et Homyckaercs: He MeHee 70 daHeneBBIX
Ot 1 roga no 150
9 75
3 ner Jlonyckaetcst: He MeHee 70 duiaHeneBbIX
100
Ot 4 no 7 ner 9 75
Homyckaercs: He MeHee 70 daHeneBBIX
Or 8 no 13 7 100 75
JerT Jlonyckaetcst: He MeHee 70 duiaHeneBbIX
Ot 14 1o 18 5 100 75
neT Jomyckaetcsi: He Meree 70 QuiaHeneBbpIx
HN3nenus BToporo
MatepuaJsl /I HX U3TOTOBJICHHS
cjiost
Jo 1 roga 10 100
Homnyckaercs nist meHee 70
(bnaHeneBbIX M3ACTHM, 15 20
MOJINYPETAHOBOM MPSHKU IS JPKUHCOB
100
onyckaetcs it meHee 70
Ot 1 rona no 8 Homy 8 o 75
3 et (hrmaHETeBBIX U3ICITHH, TSI
MTOJINYPETAHOBOM MPSHKU ISl JPKUHCOB
6 (nomyckaercst MeHee
4-EX 5MU30JUIHO
Ot 4 110 7 et AIHE 70 300
HCII0JIb30BaHHON
OJICHJIBI
T 1
Or8 013 4 70 300
JIET
Ot 14 10 18
A 4 70 300
JeT
o 3 ner, 10 . .
14 ner Tpernii caoi 70 (moaxmasKa) 300

3apsabl NepexosIT OT OACK/bI K UeIOBEKY U CO3/Ial0T HA HEM MOTEHIIMAJ 3apsiia, OITOMY K
TEKCTUIIO, Kak OBITOBOTO, TaK M TEXHWYECKOTO HA3HAYCHHS, TPEABSIBISAIOTCS ONpeAeTiCHHBIE
TpeOOBaHMUS K JJIEKTPUYECKHM CBOWCTBaM. bonblias 9acTh CTAaTHYECKOH TEHEpalnuy SIEKTPOHOB
HaAOI0JaeTC HAa TMOBEPXHOCTH Tela B CiIydae XJiopa, alerara, TpualeTara, KalpoHa, JiaBcaHa H
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JIPYTHX CHHTETHYECKUX BOJIOKOH, U HUTeH. OTMEUEHHBIE 3apsbl BRI3BIBAIOT y Y€JI0BEKa, 0COOESHHO Y
JIeTel, cepbe3Hble MATOJOTHH: auaTe3, HepBHbIE TUKA. (ClemoBaTeNbHO, NAaHHBIA BUA HapYIICHUS
OTHOCHTCS K 9KOJIOTHIECKOMY IPaBOHAPYIICHHIO.

DNEeKTPOHHBIA 3apsi]] BO3HMKAECT HA MOBEPXHOCTU TKAHU, U €T0 BEIMYMHA, U MOJSIPHOCTH
3aBHCHT OT BOJIOKHHUCTOT'O COCTaBa IapaMeTPOB TKAHM.

Ecmm paccmMoTpuM makeT OmEXKIBI, CKakeM, JMJETCKYI0 KypTKy, KOTOpas COCTOHT W3
CHUHTETHYECKOTO TKAHEBOI'O MaTepuaia U YTEIUISIOMIeH MPOKIAIKU U3 MOPOJIOHA, €T0 MOIKIaIKa JODKHA
OBITH M3 XJI0NMUaTOOYMa)KHOM TKaHU, B 3TOM CITydac 3apsijl He IIePEMECTHTCS Ha TIOBEPXHOCTh TeJIa.

Ecan cuHTeTHueckas TKaHb KacaeTcsl Teja HalpsMyl, TO TE€HEpPUPYEMBIM B HeEH 3apsp
HAKaIUIMBAETCS B OPTaHW3ME U BBI3BIBACT YK€ IIEpPEUHCIIEHHBIE HEBPOJOTHYECKHE 3a00JeBaHUSA H
npyrue (U3U0IOTHICCKHIE MATOIOTHH.

YcTaHOBIEHBI JOMMyCTHMbBIE HOPMBI BEIHMYMHBI 3JIEKTPOCTATUYECKOTO 3apsaa, pe3yIbTaThl
[IPHUBEICHBI B TaOIMIIE 2.

Tabsuna 2. JlonycTrMbIe HOPMBI BEJIUYHHBI 3JICKTPOCTATHYECKOT0 3apsijia

DnexkTpuyeckmii 3apsia Ey (B)

Bupn o6pasna Pe3yabTarthl, nosyyeHHnsle | Pe3yabTarhl, 0JyYeHHbIE
Ha annapate UB3-2. Ha annapate UB3-3.
Bucko3Has mtanenbHast mpsika 43,74 43,6
KanponoBas mramensHas mpsbka 52,25 52,3
KampoHoBast KOMIUIEKCHAs IpsDKa 87,04 87,0
IllepcTsiHas npsbxa 51,36 51,3
AneraTHas mTanesbHasl mpsbka 44 43 43,8
OpJioHoBas MITaneNbHAs MPsiKa 41,38 41,3
Bucko3nas HUTH 43,04 42,8
[IIenkoBast HUTH 27,53 27,4
XimonkoBas mpsika 23,32 23,2
Jonyctrmas npeaenbHas HopMa 45.0

BoiBoabl. Takum 00pa3zoM, HEOOXOAMMO ITOCTABUTH BOIIPOC O 3aIIPETe MPOU3BOJICTBA OACKIIbI
MOTPEOUTENS U3 UCKYCCTBEHHBIX U CMHTETUYECKHUX BOJIOKOH; JJISl IETeH JOIIKOIBHOTO M IIKOJIBHOTO
BO3pacTa CHUHTETHYECKHE TKAHH CIEAYET HCIOJB30BaTh TOJIBKO B OJEXKIE, HE KaCAIOILEHCS Tena;
nmrobasi onexJa M3 MCKYCCTBEHHOI'O M CHHTETHYECKOI'0 MaTepHuaja AOJDKHa ObITh oOpaboTaHa c
XJIOM4aT00yMaXKHOM IIPOKJIAJKOM, HEOOXO0IMO YYUTBIBATh JIOITYy CTUMBII penen
3JEKTPOCTATUYECKOIO 3apsa.

IIpy uCHONB30BAaHMM CHHTETHYECKHX BOJIOKOH B JETCKOW OAEkKAEe MAECHCTBUE CIEXYET
paccMaTpuBaTh Kak HapylIEHHE OKpYXaroIled Cpeasl M K HEMY JOJDKHBI NPUMEHATBCS MEpBI,
IIPEAYCMOTPEHHBIE 3aKOHOM.
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Introduction. The problem of decision-making under conditions of uncertainty and particular
linguistic uncertainty is one of the important problem. Very often, when solving problems of decision
making, we are forced to be content only with information supplied by experts in the form of linguistic
assessments. Under these conditions, the development of decision-making models requires adequate
consideration of the uncertainty.

One of the effective methods for modeling linguistic uncertainty is the approach based on fuzzy
sets. There are a large number of works devoted to using classical theory of fuzzy sets and received the
name of the fuzzy type -1. This approach was proposed by L. Zadeh in 1965 in the work [1]. In 1975,
L. Zadeh proposed a more general approach, called fuzzy type -2 and allowing to take into account the
inaccuracy of our knowledge about the membership function [2]. S. Chen in 1985 proposed the concept
alternative to fuzzy type -2 and which get the name generalized fuzzy numbers, and which also allows to
take in account our knowledge of the inaccurate membership functions [3]. In 2011, L. Zadeh proposed
the concept of fuzzy Z- numbers (Z-numbers), which also allows us to take into account the inaccuracy
of our knowledge of the membership function using a joint approach from the standpoint of the theory of
probability and the theory of possibility [4]. The concept of Z-numbers is associated with the fact that
very often the degree of an expert's confidence in assessing the values of various factors is expressed in
terms of the theory of probability (“unlikely"”, "very likely", "incredible"). L. Zadeh proposed to use for
this a new type of fuzzy data Z-numbers, consisting of two fuzzy numbers, the first of them is a fuzzy
assessment of the factor, the second is the degree of confidence in this estimation, expressed in terms of
probability theory. L. Zadeh proposed an algorithm for performing operations with Z-numbers based on
the extension principle [4]. All of these approaches are widely used in the development of decision-
making models under conditions of linguistic uncertainty [5-17]. In this paper, an approach based on the
use of fuzzy Z-numbers is considered.

Basic concepts. This paper discusses the use of fuzzy z- numbers (z - numbers) for modeling
linguistic uncertainty in problems of multi criteria decision (MCDM) [6]. Consider the basic concepts
of the theory of fuzzy Z-numbers.
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Definition: Z-number. Z-number represents a tuple consisting of two fuzzy numbers Z= (4 , B),
A - fuzzy number represented by an expert evaluation of factor;
B - fuzzy number which describe the degree of confidence of the expert's assessment;

Ha(x) Z=(AB) tp(x)
F 3 3
1 1
i B
0 0 X
» X >
a, a; az a, by by by by

Fig. 1. Graphical representation of a fuzzy z-number

Definition: Generalized fuzzy number. Fuzzy set, defined on a universal set of real numbers
R, called generalized fuzzy number if its membership function has the following properties:

(i) wuz:R - [0,1] is continuous

(i) uz(x) =0 forall x (—ogald, )

(il)) wz(x) strictly increases in [a,b] and strictly decreases in [c,d]

(iv) uz(x) =w, forall xel[b,c], where0 <w <1

The generalized fuzzy trapezoidal number A = (a, b, c, d, w) has a membership function in the form

0 x<a
xX—a <y <h
b—a a=x=
Uy(x) =< w b<x<c
xX—c <y<d
d—rc c=x=
0 x>d

Here w the level of reliability of our knowledge about the membership function.
Consider the order of implementation arithmetic operations on generalized fuzzy trapezoidal
numbers. Given two GTFN numbers 4; and A4,:
A; = (ag, by, ¢1,d3,w1) Ay = (ag, by, ¢5,d3,w5)
Addition.
AL @ A, = (ay + ay, by + by, ¢ + 3, d;y + dy; min(wy, wy))
Subtraction
Ay © A, = (a; — az, by — by, ¢1 — €3, dy — dy; min(wy, w))
Scalar multiplication.
A = (Aa, Ab, Ac, Ad; w) 1> 0
- {(M, Ac, Ab, 2a ;w) 1 < 0
Ranking function.
To rank alternatives, the centroid method was used which proposed in the work [6]
dc —ab w c—b

(3?0,370)=<a+b+c+d—m,§(1+(d+c)_(a+b)))

Ranking function R(4) = /%2 + 52
If there are also two GTFN numbers, then we have
If A;and A; two GTFN numbers, then we have
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Definition: The probability of a fuzzy event.
The probability of a fuzzy event is a quantity defined as

P(A) = f pa (Ot () dx

A

With this concept, a relationship between components A and B is established.

Calculations with z - numbers can be realized by directly using Zadeh extension principle,
which requires very large computations and is extremely difficult when solving complex applied
problems. An alternative way is the conversion of z - numbers into other formats that support the
uncertainty of the membership function and for which algorithms for calculations of moderate
complexity have been developed. In work [7] a method for converting Z-numbers into generalized
fuzzy numbers is proposed. In fact, the degree of confidence translates into a level of fuzziness.

LTI
J ns(x)dx
Further Z-number of transformed in generalized fuzzy number x, u, (x))

wa(x)

r

b

v
=

a, a, a3 Gy

Fig. 2. Graphical representation of a generalized fuzzy number.

Problem statement and solution method.

Application of fuzzy Z-numbers, consider the example of a server selection problem. This
problem is formalized as an MCDM problem. The server is described by 4 attributes.

C; - reliability, C, - scalability, C5- security, C, — quality of services.

For all attributes C; (i = 1,2,3,4) and weigh coefficients are determined.

w = (0.3 0.15 0.2 0.35)

Table 1 shows the linguistic terms that are used to assess the alternatives of solutions -Very

low " (VL), "Low" (L), "Medium" (M), "High" (H), " Very high (VH).

Table 1.
Linguistic terms for factor A Membership function of A
Very low (VLK) (0,0.1,0.2.0.3)
Low (L) (0.1,0.3,0.45,0.7)
Medium (M) (0.4, 0.5,0.7,0.8)
High (H) (0.5,0.6,0.75,0.85)
Very high (VH) (0.6,0.7,0.8,0.9)
The linguistic terms used to assess the degree of confidence are presented in Table 2.
Table 2.
Linguistic terms of degree of confidence Membership function values
Impossible (IM) (0.0, 0.01, 0.02, 0.05)
Very unlikely (VU) (0.02, 0.15, 0.20, 0.25)
Likely (LK) (0.20, 0.30, 0.50, 0.65)
Very likely (VLK) (0.50, 0.60, 0.70, 0.80)
Certain (C) (0.70, 0.85, 0.95, 0.99)
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Decision maker using these terms estimate all potential servers by all attributes, and results are

shown in Tables 3.

Table 3.

C1 Gy Cs Cy
A, (M,VU) (H,LK) (H,VV) (H,VLK)
A, (H,VLK) (VH,LK) (VH,VLK) (H,VU)
As (M,LK) (H,LK) (M, VU) (VH,VLK)

Calculate the value of o for various values of the degree of confidence

a(VU) =0.1

a(LK) =0.6

a(VLK) =0.86

Present all linguistic terms in GFTN:

A,,=(0.4,0.5,0.7,0,8;0,1)

A, =(0.5,0.6,0.7,0.8;0.6)

A,5=(0.5,0.6,0.7,0.8;0.1)

A,,=(0.5,0.6,0.75,0.85;0.86)

A,,=(0.5,0.6,0.75,0.85;0.86)

A,,=(0.6,0.7,0.8,0.0.9;0.6)

A,5=(0.6,0.7,0.8,0.9;0.86)

A,,=(0.5,0.6,0.75,0.85;0.1)

A3:=(0.4,0.5,0.7,0.8;0.6)

A5, =(0.5,0.6,0.75,0.85;0.6)

A33=(0.4,0.50,0.70,0.80;0.1)

A3, =(0.6,0.7,0.8,0.9;0.86)

The next step is to aggregate assessments of all alternatives by criteria using the formula
A = & (04;))

As a result, we obtain global assessment of alternatives (table 4)

Table 4.

Alternatives GTFN values
Ay (0.52,0.63,0.78,0.89;0,1)
A, (0.6,0.705,0.86,0.96;0.1)
As (0.53,0.64,0.81,0.93;0,1)

To compare alternatives we use the ranking function and we have:

Rank(A43)=3.91> Rank(4,)=3.69> Rank(4,)=3.45

The supplier Az is the best.

Conclusions. This article investigated the problem of constructing multicriteria model of
decision- making model (MCDM) in terms of linguistic uncertainty. As a decision-making model,
weighed average model is used, and fuzzy z- numbers as a model of uncertainty. The problem of
server selection was used as a test problem.
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The kinematic analysis of the manipulator was carried out by the method of
KEYWORDS transforming the coordinates of Denavit - Hartenberg. The mathematical

model of the manipulator is compiled by the Lagrange-Euler method. The
problem of maximum performance for each generalized coordinate qi (t) is
solved using the Pontryagin maximum principle. Mathematical modeling
was carried out in the Mathcad environment.

The software method for analyzing the speed of the manipulator allows us
to consider for each nodal point of the trajectory SO, ..., S6 the set of
admissible configurations of the manipulator, solve the problem of
maximum speed for each generalized coordinate gi (t) and estimate the
minimum time for the implementation of the sequence of state vectors.
When solving the problem of maximum speed, the switching time til and
the minimum turning time tik are calculated for each generalized coordinate
gi (). The minimum time for the configuration implementation can be
found by summing the minimum rotation time tik over six generalized
coordinates. Similar calculations are carried out for each nodal point SO, ...,
S6 and the corresponding sets of permissible manipulator configurations.
The developed software makes it possible, on the basis of the data obtained,
to synthesize a sequence of control commands for the manipulator drives.
The research results can be used at the design stage, implementation and
modernization of robotic systems and manipulators.

manipulator, trajectory, nodal points,
speed, generalized coordinates.
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Bgenenue. Ilo manaeiM MexaynaponHo# ¢enepannu o podororexauke (IFR) B 2018 romy B
mupe Obuio mpomaHo 420 TeICSY  NPOMBILUICHHBIX, Oomee 270 Thicsd  mpodecCHOHANBHBIX
oOcmyxuBaromux U 16,3 MITH. TIEpCOHANBHBIX U UTPOBBIX po00TOB. COBpeMEHHBIE POOOTOTEXHUIECKUE
xommiekesl (PTK) mmpoko ncnonb3ytores npu paboTe B OMACHBIX M BPEAHBIX JUIS YEJIOBEKA YCIOBHSX.
CeroHsl B MUpE CyLIECTBYET HECKOIBKO Moau(uKauii podoToB-canépos («T 7», «Sahar», «Ypan - 6» u
T.I1.) JUTA TIPOBE/IEHNST BU3YaJIbHOW pa3Be/IKH; BRIABICHUS M PACIO3HABAHHS B3PHIBOOIACHBIX IPEMETOB;
3axBaTa, TPAHCIIOPTUPOBKH U YHUUTOKEHUSI OPHIBHBIX ycTporcTB. CnenpanusupoBanibie PTK («Moni-
Robo», «Warrior», «MRS» u T.1.) 3dexTtrBHO pabOTAOT B YCIOBHMSX IOBBIIICHHOW pPaHaliH.
Pacnipoctpanennie  COVID-19 obycnaBnmuBaer BHeapenne PTK commanbHOrO W METUITMHCKOTO
HazHaueHus. Pasznmunbie Mopenmu podoTtoB-mencectép («Moxi», «Ro Bear», «Hospi», «AHrem» u T.I1.)
BBIIOJIHSIIOT [IEPBUYHYIO JUArHOCTUKY, YXOJA, aBTOMATU3UPOBAHHBIM KOHTPOJIb 3a IpOLIeCCaMu
JKU3HEACATEbHOCTH TALMEHTa, WHBA3MBHOE BBEJICHWE HA3HAYEHHBIX INIPEMapaToB IO 33aJaHHOMY
ITOPUTMY U T.J. B NpoMBIIUIEHHOCTH POOOTHI TPaJULMOHHO IPUMEHSIOTCS ISl TEXHOJOTMYECKUX
olepalii NpH TOBBIIIEHHONW KOHIIEHTPAlUM BPEIHBIX BEILECTB (HAHECEHUE JIAKOB U IOKPBITHIA),
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TIOBBIIIIEHHOM ypPOBHE ITyMa (KOBKa, IITAMIOBKA U T.11.) U TSI aBTOMATH3AIMH TIOTPY309HO-Pa3rPy30IHBIX
pabor. Kpome TOoro, mMoOwnpHble pOOOTHI W JUCTAHIMOHHO YNpaBisieMble MaHHITYJSTOPBI MOTYT
Yy4acTBOBAaTh B MPEO/IOIICHUH TTOCIIEICTBII TEXHOTEHHBIX U MPUPOTHBIX KaTacTpod.

Ceromnss B YKpanHe HE CYIIECTBYET YHHU(PHIMPOBAHHOTO YHHBEPCAIBHOTO MAHHITYJSATOPA,
MPUHATOTO Ha BOOPYXKEHHE, CTOCOOHOTO paboTaTh B MEAULIMHE U POMBILIIICHHOCTH.

Pa3paborka yHmBepcampHOTO MaHmmynsaropa (YM) B Buae YHH(MUIIUPOBAHHOTO MOIYIIA
MO3BOJIUT PACUIMPHUTH 00JaCTh €r0 MPUMEHEHHS; CHU3UTH 3aTPaThl Ha MMPOU3BOJICTBO, OOCITYKUBAHUE
u pemoHT; yckoput mporiecc BHeapenwss PTK. llemecoobpaszno cozmate YM ¢ KOHCTpyKuuei
arperaTHO-MOAYJIGHOTO THIIA, TOIYCKAIOMIeH MOHTaX MaHHUITYJISITOpa Ha KOJECHOE WU TYCEHHYHOE
[IacCH, Ha CTAaHWHY CTaHKa W T.N. HoMeHKkIaTypa crenuain3upoBaHHOTO HABECHOTO 00OPYAOBaHMS,
WHCTPYMEHTOB M OCHACTKH 3HAYMTENHHO PACIIMPHUT TEPEUYeHb TEXHOJOTHIECKHX IPOIECCOB,
aBTOMaTU3UpYyEMBIX C Tomoublo YM. Bemmonnenne VYM TEXHOJNOMMYECKUX MPOLECCOB C
WCTIOJb30BaHUEM CIIECIHATM3UPOBAHHON HABECHOW OCHACTKH OOYCIIaBIMBAeT IS KaKIOW Omeparui
pasiuyHble TpeOOBaHWS K OBICTPOAEWCTBUIO, JHEPTOI(PPEKTUBHOCTH, IapaMeTpaM H3MEHEHUS
00001IeHHBIX KOOPMHAT, MIpeJiesiaM JOCsATaeMOCTH CXBaTa, TOYHOCTH MO3UIIMOHUPOBAHMUS U T.11.

CrnenoBaTensHO, oOO€cIledeHHEe MAaKCHMAIBHOTO OBICTPONEHCTBUS YM nis  pa3iudHbBIX
TEXHOJIOTMUYECKUX MIPOLIECCOB SABISETCA aKTyalbHOW HAyYHO-TIPUKIIAAHOM 3a1a4eil.

Ananu3  Jgurepatypsl. HawmOompiee  pacmpocTpaHeHHE  MONYyYWIH  POOOTHI  C
aHTpOTMOMOPGHOM KOHCTpyKIMeld wmanumyasitopa [1, 2]. i coxpaHeHus (DyHKIIHOHATBHOCTH
MaHUIYJIATOpPa NMpU paboTe B OrpaHUYCHHOW pabodyell 30HE, B alPHOPHO HEOIPEICICHHBIX WM
AKCTPEMaJbHBIX YCIOBHUAX IS KaXION Y3IIOBOW TOYKH TPACKTOPWUHU TPeOyeTcs HaIMdue HEe MEHee
TPEX JOMyCTUMBIX KOH(MUTYpauuit Mmanumysitopa [2, 3]. J[yis BeIIONHEHUs 3TOro TpeOOBaHUs CICIyeT
BBIOMpATh KHHEMATHIECKYIO cxeMy YM c 6 u Oonee cTeneHs MU MOIBUKHOCTH.

MaHunyasaTop aHTpOonoMop(HOTO pod0OTa — 3TO OTKPHITass KHHEMATHIECKas IeMb, TBEP/bIe
3BEHbsSI KOTOPOW COEIMHEHBI POTAI[MOHHBIMH KMHEMaTHYeCKUMM MapaMu Tmsroro kiacca [1, 2, 3].
Ecin kuHeMaTHueckas Ilemb HE COACPKHUT BHYTPEHHHX 3aMKHYTBIX KOHTYPOB, TO YHCIIO
KMHEMAaTHIECKUX Tap N OMpeaesIeT YUCIO0 CTeeHeH MoABIKHOCTH Manumystopa [1-4]. TTonmoxenne
KMHEMAaTHUYeCKON IIeNM MAaHUITYJISITOpa OIKMCHIBAIOT C IOMOIIbI OOOOIICHHBIX KOOPJUHAT
g;(t), (1=12,...n) - OTHOCHTENBHBIX IEPEMENIEHHUAX B KHHEMATHYECKUX mapax [1- 4].

B [1, 2, 5, 6] paccmarpuBaercs ABa IOAXOAAa K COCTaBJICHUIO ypaBHEHWH IWHAMUKU
MaHUMIyJIATOpoB: MeToA Herorona - Oinepa u meton Jlarpamka - Oinepa. ns MoaenupoBaHUs
NPOIIECCOB JIMHAMHUKH W YIPAaBJICHUS MaHUITYJISTOpa I1IeJIecO00pa3HO MPUMEHSATh MaTeMaTHYeCKHe
naketsl Mathcad [3, 4, 7] wiu Matlab [8-10]. B [8] npencraBieHo nceBio CHMBOJIIEHOE THHAMHYECKOE
monenupoBanne (PSDM) g co3maHust yHpoOIIEHHBIX AMHAMUYECKHX MOJENe MaHHUIYJISTOPOB,
KOHCTPYKIMSI KOTOPBIX COIEPXHUT [0 7 CTelNeHed MOABWXHOCTU. IIpennoskeHHbIl anroputMm
MO3BOJIIET TEHEPUPOBATh KOJ B PEAILHOM BPEMEHH, MOJICIUPOBATh AWHAMUKY M IIOBBIILIATH
3¢ PEKTUBHOCTh MOJENH 3a CYET HCKIIOYEHUS MHUHUMAJIbHO BaKHBIX 3JIeMeHTOB. Kpome Toro,
aBropamu [8] paspaboraHHas peanu3amnus anroputMa B cpene MATLAB, kortopas sBisercs
obmenoctynHoi. ABTopamu [9] Oblia pa3paboTaHHas BUPTyalbHas MOJEIb KHHEMATUKH U TUHAMHUKH
ManunyisatTopa B MATLAB&SIMULINK. Ilpencrasnennas monens ucnonssyer [IW/I-perynsrop, a
ypaBHEHUs AMHAMUKH MOIy4YeHbl MeToaoM Jlarpanxa - Oitnepa.

Jist noBbliieHus 3pHEKTUBHOCTH UCTIOIb30BaHMs Y M ajanTiBHasE CUCTEMa YIIPABICHHs J0JDKHA
CHHTE3MPOBATH YNPABIISIOMINE KOMaH bl C yYETOM TEXHOJIOTHUYECKOTO MPOIIECCa, YCIOBUI BHEIIHEN Cpe/Ibl
M BEKTOpa COCTOSHMS MAaHUWIyJsTopa. B Hacrosiiee BpeMs aJalTHUBHBIE CHUCTEMBI YIPABICHHA, Kak
MPaBUJIO, HE YYUTHIBAIOT OCOOEHHOCTH [WMHAMHMKYA MAaHWIYJSATOpa C HArpy3koi (Hampumep,
HEJMaroHATbHOCTh M HECTALMOHAPHOCTD TEH30pa MHEPLMH B CUCTEME OTCUETA, CBI3aHHON C OCHOBAHHEM).

MaxkcuManbHOEe OBICTPOJICHCTBHE MAaHUITYJIATOpAa SBISIETCS  «KIIACCHMYECKOM»  3ajaueit
ONTUMAJILHOTO yrpasineHus. OpHako i 3QpekTuBHON paboThl YM Npu aHanu3e BEKTOpa COCTOSHUS
MaHUMYJISTOPa HEOOXOAMMO YYHTHIBATh OTPAHWYEHHA B KHWHEMATHUYECKHMX Tapax W TPUBOMAX.
MomHocTr faBWraTeneili B KHHEMAaTHYECKHWX TMapax OrpaHWYEeHbl, H3-3a Yero OrpaHHYEHBI
000011IeHHBIE YCKOPEHUS

|qi (t)| < &j max 1)
1 00001ICHHBIE CKOPOCTH
|Qi (t)| < @ max- (2)
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OrpanmdeHus 1o 0000IMIEHHBIM CKOPOCTSM BBI3BAaHBI CHIIAMH HHEPITMH M CHIaMu TpeHus. CrcteMa
HepaBeHCTB (1) 1 (2) 3a1aéT nonmycTUMYyo 00JIacTh TapaMeTPOB U3MEHEHHSI 000OITICHHBIX KOOPTUHAT.

Ecaim MaHumyndarop JAelWCTBYeT B OKCTPEMAJbHBIX  YCIOBMSIX: IpPU  AlpUOPHOM
HEOTPEICICHHOCTH OKPYXKAIOIICH CPeJbl, MPU HAJIWYUHU TMOJBUKHBIX MPEMATCTBUMN, MPU YaCTHIHOM
norepe (YHKIIMOHAIBHOCTU (3aKIIMHUBAaHUE KWHEMATWYCCKUX Map, NpOoTrud 3BeHa, Jedopmaius
KOHCTPYKITUH U T.II.), TO Ha JOITyCTUMYIO 00JIaCTh MapaMeTpoB U3MEHEHHsI 0000IIEHHBIX KOOPIUHAT
HAKJIa/ILIBAIOTCS JIOTIOJTHUTEIIBHBIC OTPAaHHYCHMUSL.

Hus sddextuBHO padotei YM MOAydh MPOrpaMMHONA CaMOMACHTH(UKAINNA CHCTEMBI
yOpaBleHus] JODKEH BBIABUTH CYIIECTBYIOIIME OTPaHWYEHHSA. B 3aBHCHMOCTH OT 3aJaHHOTO
TEXHOJIOTHYECKOTO TMPOIIecca, Pe3ybTaTOB CaMOUJICHTU(UKAIIUYA MaHUITYJISTOPa, aHATN3a TEKYIIEro
cocTOsTHHS pabodero MpOCTpaHCTBAa CHCTeMa yIpaBiieHHS YM TMpPOBOAWT CHHTE3 YIPABISIOMINX
KOMaH/I Ha MPUBOJIbI MAHUTTYJISATOPA JUIst 00CCIICUCHUST MAKCUMAIILHOTO OBICTPOACHCTBUSI.

IlocranoBka 3agaum. IIpoBemem anHanm3 OBICTPOAESHCTBHA I MAHHITYJIATOPA C IIECTHIO
BpaIlaTeIbHBIMK CTENCHAMH TOABMKHOCTH (puc.1) [7].

4

X A ,’%5 Zs
1 ”

Puc. 1. Kunemamuuecxas cxema manunynamopa. Cucmemvl KOOpOUHAM

Heobxomumo niepemecTuTh 0co0yt0 Touky P (momroc) cxBaTa MaHMITYJSTOPa U3 HAYAIBLHOTO
nososkernst SO B koneunoe S6 (puc.2) [11] 3a MuHHMasbHOE Bpemsi, ¢ ydeToM orpanuuetuii (1) u (2)
B NPUBOJIaX W KMHEMAaTUYECKUX IMapaX. B HayaJbHOM M KOHEUYHOM IIOJIOKEHHSIX CKOPOCTH 3BCHBEB
paBHBI HYJIIO.

Puc.2. Tpaexmopusa nepemewenus cxeama Manunyiamopa
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Tekymee COCTOSIHHE roJjroca P XapaKTEepU3yeTCs BEKTOPOM
P, = [Px Py P, P, P,B Py]r, rae Px, Py, P; — mekapToBbl KOOpAMHATHI MOJIOCA CXBaTa B

CHCTeME KOOPIWHAT, CBI3aHHOW C OCHOBaHWEM MaHHWITyNsiTopa; P, Pps P, — yrmoBeie xoopanHaTsl,
OTIPEAEIAIONINEe OPHEHTAIMIO CXBaTa B TOH K€ CHCTEME KOOPAWHAT. Y3JIOBBIM TOYKAM TPACKTOPUH
SO, ..., S6 cootBercTByIOT BekTopa Pyp,...,Psg M coorBercTByIOmME nOMycTHMBIE KOH(HTYpaIMn
MaHuMynsATopa. Ecnm mpuBOABI B KMHEMATHUECKHMX Mapax MaHMITYJIATOPa MOTYT TE€HEpHpOBaTh
pasiuYHble 3aKOHBI M3MEHEHHs 0000IeHHbIX KoopauHar u ckopocreit Qj(t), Gi(t) (=1, 2, ...n)
(puc. 3 a, 6), To mocnenoBarenbHas peanuzauus Pyg,...,Psg Moxer ObiTh obecredena ¢ pasHoif

9Heprod(pPpeKTUBHOCTHIO U 32 pa3HbIe MPOMEKYTKH BPEMEHH.

0,6, 6 RICECTOIET0) i ()

o* gi (t) a (1) oF* Piart o
Gi®) N\ L.l A
ST 1 e €1i /7
-7 ‘'
e ) Gi(t)
0 _,’/ :tl t,  \l - 0} ! f >
1 v : t
; : t I !
. : | ;
. Lo =l -
a) 0)

Puc.3. 3axonwr usmenenua 060bugeHHbIX KOOPOUHAM, CKOPOCHEN U YCKOPEHUU MAHUNYIAMOPA.
a) mpaneyuesuonbiii saxon uzsmenenus ckopocmu 0 (t) , 6) mpeyeononwii saxon usmenenus ckopocmu Gj(t)

MaTepHaﬂbl U METOAbI HCCJICAOBAHUSA. HGHBIO HUCCIICAOBaHUA SABJISICTCA IIOBBIIICHHUEC
3(1)(1)GKTHBHOCTPI HCIIOJIb30BaHUsl YHUBCPCAJIIbHBIX MAHUITYJIATOPOB, a HWMCHHO obecrieueHne
MaKCHUMAaJIbHOI'O 6I)ICTp0IIeI>'ICTBPISI IIpr pa3jiMYHbIX 3aKOHAX HW3MCHCHUSA O606HI€HHBIX KOOpAauHAaT C
y4ueToM OFpaHquHHﬁ. 33[{3‘13 aHaJIn3a 6BICTpOH€ﬁCTBHH CBOJUTCA K BBIYHUCIICHHIO MOMCHTOB

BpPEMCHU HOCJ'Ie,Z[OBaTeJILHOﬁ pcain3annuu BEKTOPOB COCTOSHUS PSO""’ P56 B HOHYCTHMOﬁ obmacTu

napamMeTpoB U3MEHEHUs 0000IIEHHBIX KOOPIUHAT.

Kunematnuecknii aHanW3 MaHUWITYJSITOpa TPOBEJEH METOOM  IpeoOpa3oBaHMsl KOOpAWHAT
JenaBura - XapreHOepra [4]. MaTemMaTudeckyro MOJIENTh MaHHITYJIATOPa COCTaBIsieM MeTosioM Jlarpamka-
Diinepa [1, 2]. 3agaua MaKCHMAaIbHOTO OBICTPOICHCTBHSI pelIeHA C HCIOIB30BAHHEM TPHHIIMIIA
makcumyMma [ToutpsiruHa. [12]. MaTtematuyeckoe MozielIMpoBaHue PoBOAMIOCk B cpeae Mathcad [13, 14].

J1d ocTHXeHHsI TOCTaBJIEHHOW L€ METOAOM MaTeMaTHYECKOTO MOJEIUPOBAHUS pellacM
CJIEYIOIINE 3a/1a4H:

1) miaHupoBaHME TPASKTOPUHM MPEACTABUM KaK IOCIIEA0BATEILHOCTh IMPeoOpa3oBaHUi
matpul 4x4 i 0000IIEeHHBIX KOOpAMHAT MaHuIyJsitopa [1, 2, 4].

2) ompenenuM JeKapToBbl KOOpauHaThl Touek SO, ..., S6 U yrioBble KOOpAWHATH TpeOyeMoit
OpHEHTAIMK CXBaTa B 3TUX Toukax [4, 11].

3) BBIYMCIMM CKOPOCTH M YCKOPEHUsI IoJitoca cxpara [4, 11], B y3/10BbIX TOYKAaX TPaeKTOPHU
S0, ..., Se.

4) ms xaxaoi ysmosoit Touku SO, ..., S6 ompenenum BeKTOpsl cocTosiHus Pyg,...,Psg 1
COOTBETCTBYIOIIHE MHOXKECTBA JOMYCTUMBIX KOH(Hrypaumii Manumysitopa Mgg,...,Mgg, pemus

00paTHYIO 3a/1a4y O TOJIOKEHNH MaHumyasTopa [1, 2, 4].
5) B KMHEMaTHYECKHUX Iapax T'eHEPUPYIOTCS 3aKOHbI W3MEHECHHS OOOOIIECHHBIX KOOPIHHAT,

KOTOPBIC IMO3BOJIAIOT MCPEXO ISSO - ISS]_ - |352 —> |553 —> |554 —> ISSS - |356 5 peanmyeMLIﬁ npu

JOIYCTHMBIX KOH(MUIYpaIMsIX MaHUITYIIsITOpa u3 MHOXecTB Mgq, ..., Mg .
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6) pacCuUMTHIBAIOTCS MOMEHTBI BPEMEHM IOCIENOBaTeNbHON peammsaunu  Pgg,...,Psg  mms

pasIMUHBIX 3aKOHOB M3MeHeHus 0000menHsx koopmunat (), (I=12,...n) B npuBomax

MaHMUITYJIATOpA.
7) Ha OCHOBAaHMH TIIOJYYCHHBIX JAaHHBIX MPOBOAUTCA CHUHTE3 IIOCJICAOBATCIBHOCTH
YHOpaBJIAOIINUX KOMaH/ Ha IpUBOABI MaHUITYJIATOpA, KOTOPBIC 3aJarT nepexon

Pso = Psg & Pso = Psg = Psy = Pss = Psg . peanusyemsiit npu nomycTuMbIx KoH(GHIypanusx
MaHHIyssITOpa 13 MHOXKECTB Mg, ..., Mgg, 1 0OeceunBaroT MakCUMaIbHOE GBICTPOCHCTBHE.

Pe3syabTaThl HMcciaenoBaHusi. PaccMOTpuM mOpuMep pacuera sl BpallaTesIbHOM CTENEeHU
nojBrKkHOCTH Manumynstopa (i(t). TlpuMem, 4TO y37I0BOH TOYKE TPACKTOPUH SN COOTBETCTBYET

BEKTOp cocTosiHus Py, 1 MHOXecTBO pomycTumbix koHburypauuii Mg, . Jns peanusanun nepsoi

o 1
nonyctumoit koupuryparmu Mg, U3 3amaHHOrO MHOXECTBa HEOOXOAUMO OOECHIEUUTH MOBOPOT IO

00006m1enHo# KoopauHare Qi(t) oT HavagpHOTO 3HAUeHUs (i(tio)=Cio 10 KoHeuHOTo 3Ha4YeHuUs Ji(ti)=Qik
3a MUHHMalIbHOE Bpems tik. Ha naTepBane [tio, ti] npu ynpasistomem Bo3aeiicteuu U(t)

u(t) = Umax, Hputp<t<t,

IpPUBOJ B KHHEMATHYECKOW Mape MaHumyisitopa (puc.3, 6) TreHepHpyeT 3aKOHbI H3MEHEHHs
0000IIEHHBIX YCKOPEHHH

I — & *Umax, 1pHtjp <t <ty;

CKOpocTen

i *Umax - (tic —t),  mpm tig <t <t;
¥ KOOPJMHAT
2

qi(t) _ 0.58i “Umax -7, lgpI/I tip <t <t
0.58i “Umax '(til —t) ,  npu tj <t <ty;
MIPH BBIMOTHEHUH orpannydeHuit (1) u (2).

Jnst ompenenennoctu mpumeM:  tio=0, i(0)=0 pan, qi(ti)=#3 pan, Gj(0)=0 pawc,
Gi (ti) =0 pan/c, Umax=1, l&il=0,1 pan/c?.

Ucnons3ys mnpuHuun wMakcumyma IloHTpsruHa, pemmm 3agadyy O MaKCHUMaJlbHOM
OBICTPOICUICTBUM W BBIUMCIUM BpPEMs TMEpPEKIIOUeHus tii 1 MUHUMaIbHOE BpeMs tx MOBOpOTa IO
0000611eHHO# KoopauHate Ji(t) mpu 3aJaHHBIX HAYATbHBIX YCIOBHSX:

At t:
tik =2 M ~ 6,47 c, ti1=|—kz3,24C.
AHaJIOTUYHBIE pacyeThl TMPOBOMATCS IS BCEX MNPHUPAIICHWH OOOOIMEHHBIX KOOpPIHWHAT,

1
00eCTIeYnBaOIIUX I0MyCTUMYI0 KoHpurypamuo Mg, . MunuMmanbHoe Bpems Uil peanu3aluu

1 .
koupurypaunn Mg, MOXHO HalTH, MPOCYMMHPOBAB MUHMMAIBHOE BpeMs tik moBopoTa 1o mectu

6

il .

06061eHHBIM KoopMHaTaM, 110 hopmye: t5n = D tik . [logoGHbIe pacueTs! IPOBOATCS s KAX IOkt
i=1

y3noBoir Toukn SO, ..., S6 M COOTBETCTBYIOIIMX MHOXXECTB JONYCTHUMBIX KOHQUrypauui

manumyisitopa Mgg,...,Mgg .

Ha ocnoBanun MOJYYCHHBIX HAHHBIX MPOBOAUTCA CHUHTE3 IMOCICAOBATCIIBHOCTU YIIPABIIAIOMINX
KOMaH[ Ha MIPUBO/bI MAaHMUITYJIATOpA, KOTOpEIC 3aJar0T nepexon

|350 - Issl - |552 - F353 - |334 - |555 - |356 , peamm3yeMblii IPH JOMYCTHMBIX KOH(HUIypalusx

MaHHIyIsITopa u3 MHOXecTB Mg, ..., Mgg, 1 obecrieunBaioT MakcuManbHOe OBICTPOZEHCTBHE.
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Jis peanuzanuu TPEJIOKEHHOTO METOAa aHalin3a OBICTPOJCHCTBHS aHTPOIOMOP(HHOTO
MaHUITYJIITOpa aBTOPOM pa3paboTaHo mporpammuoe obecredeHue B cpene Mathcad. ®dparment
MIPOTPAMMBI JUTS PEIICHUSI TIPSMOM 3a]]auy O TIOJIOKEHUH CXBaTa aHTPOIOMOP(HOTr0 MaHUMYJIISTOPA C
IIECTHIO BPAIllaTSIbHBIMK CTETICHSIMH TTOJIBXKHOCTHU TIPUBECH Ha puUC.4.

ORIGIN=1  t=0,01.50
al(® = 0175 q2(t) 0175+ 0175 @3 =0 g =0 a5 =0 b0 =0
cos(ql(t)) —sin(al(®) 0 0 1o 0 0

Allql | L) costal®) 0 0 N LR T O OR
0 0 103 0 sn(q2®) cos(qX(t)) 0.8

0 0 01 0 0 0 1

toe o cos(q5(t)) 0 —sin(S() O

Alqh t) = 2 c;((qj(t)) 75’“(““4“)) 0 msoe| ° 10 0
a(t)  cos(ad(®) 01 & sin(g5(0) 0 cos(g3(D) 0.1

0 0 0 1 00 e .

PO(t) = Al(ql,1)-A2(q2,t)-A3(q3,1)-Ad(q4.1)-A5(q5,1) - A6(qb,1) -P6

PO(T:)1 = PO(t)2 =
0 0.061
-8.2110 4 0.047
-1.159-10 3 0.033
-1.012110 3 0.019
-3.82210 4 5.452-10 -3
7.30710 4 -8.33-10 -3
2325103 -0.022
4.399-10 -3 -0.036
695110 -3 -0.049
9.976-10 -3 -0.083
0.013 -0.076
0.017 -0.089
0.022 -0.103
0.027 -0.115
0.032 -0.128
0.038 0141

oD, =

1.923
1.923
1.924
1.924
1.925
1.924
1.924
1.923
1.923
1.921

1.92
1.918
1917
1914
1.912
1.909

0

02
P6 =

A3(Q3.1) =

A6(gb,1) =

0
0 cos(q3(1)) sin(g3(t))

0 —sin{q3(t)} cos(q3(t)) 0.5

0
0

0

0

0

1

cos(qb(t)) —sin(ab(t)} 0 0O
sin(q6(t)) cos(qb(t)) 0 0

0
0

23
o N, |

175 N r .
PO(t); 5 / s
;(I)z 1 A / k!
— A P N
I ) n

0.25

-0.35

0 10 20 30 40 50

t

Puc. 4. Pewenue npamoii 3a0ayu 0 no104ceHuu MaHunyaamopa
C UCNONL308AHUEM NaKema NPUKIaonvlx npoepamm Mathcad

101
01

Ha pwuc.5 mnpencraBneHo pemieHue oOpaTHOM 3aJadydl O TOJNOKEHWHM MaHHUIYJISATOpa C
MCIOJIb30BaHMEM IaKeTa MPUKJIaJHbIX porpamm Mathcad.

gh=10
ip =

gi=10
—0.008383

Given

g=0
Tp=

-0.001362

g=0 g=0
Ip=

gl:
-0.003037

Xp = -sin(ql)-(08-cos(q2) + 05-cos(q2 + g3) + 03-cos(q2 + g3 + gd}}

Yp=cos(gl)-(0.8-cos(q) + 0.3-cos(g2 + q3) + 03-cos(q2 + g3 + g4))

ZIp=08-sin(qd) + 05sin(q2 + g3) + 03-sin(q2 + g3 + gf) + 03

Find(ql.q2.93.¢4) =

;"—.49266154698334-052DES -49266154688334032028  2.6480311067064327182
- 35113038857113176150 - 24177686907757718794 —83186048353686043836
-22004120630186614770 -2.8008157836122160305 -22897321680329327801
3\—1.4?38129?6140622?53 J8083331759191380433  -1.4870408806320081361

Puc. 5. Peuwenue obpammnoii 3a0auu 0 nOA0NCEHUU MAHUNYISIMOPA
C UCNONBL308AHUEM NAKEMA NPUKIAOHbIX npoepamm Mathcad

IIpennonoxum, uto B cucteme orcuera OoXoYoZo (puc.1l) 3a1aHbl KOOPAUHATHI Y37I0BBIX TOYEK
tpaekropun  S1(-0,202;0,404;0,002); S2(-0,0084;0,0016;-0,0031). PesymbraThl pelieHus OOpaTHOM
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3a7aykl O TIOJIOKCHUU MaHumyssaTopa B cucteMe orcuera OoXoYoZo M HAOOPHI 3HAYCHUI 00OOIIIEHHBIX

KOODJIMHAT (i, 3aIaf0IHEe MHOKECTBA JIOMYCTUMBIX KOH(puryparuid M sjl uM sJZ MIpUBEICHBI B Ta0M. 1.

Tabnuma 1. PesynpTatsl pemenuns 00paTHOM 3a1a4H O MTOJIOKEHUH

KoopanHaTs! y3710BBIX TOUEK Habop 3HavyeHus1 0000MEHHBIX KOOPIUHAT (pas)
TpaeKkTopuu (m) 01 02 0s 04 0s=Os
S1(-0,202;0,404;0,002) M%l -0,464 1,529 1,613 2,406 0
M2 -0,464 0,677 2,465 -0,200 0
Mssl 2,678 2,854 0,288 -1,636 0
M4 2,678 2,124 1,017 0,331 0
S2(-0,0084;0,0016;-0,0031) ML, -0,493 -0,851 -2,290 -1,474 0
M2 -0,493 -0,242 -2,899 0,381 0
M 2,649 -0,852 -2,289 -1,487 0
M, 2,649 -0,235 -2,907 0,401 0
M 52 -0,493 -2,907 2,907 -0,401 0
M, -0,493 -2,289 2,289 1,487 0
Mo 2,649 -2,900 2,900 -0,381 0
M, 2649 | 2290 | 2,290 1,474 0

Juia nBWOKeHHs cXBaTa MaHUMyJsATOpa w3 Touku S1 B Touky S2 (tabn.1) cymectByer 576
NOCJIEOBATENIFHOCTEH MepeMemeHnid 1o O00OOIIEHHBIM KOOpAMHATaM. BeluucieHne MoMeHTa
nepexIioueHus i ¥ MHHMMANbHOTO BpeMeHu i moBopota 0000meHHON KoopamHATH (i(t) s
MOCJIeIOBAaTEIFHOCTEN TIepeMelIeHri 10 0000IIeHHBIM KOOPAHHATAM MPOBOJMIINCE B MPOrPaMMHOMN
cpene Mathcad.

®parMeHT nporpaMMbl I aHATTU3a OBICTPOICHCTBUSI MAHUITYJIITOPA MTPUBEICH Ha puc.6.
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[IporpamMHoe oOecriedeHHE TIO3BOJIICT pEIIATh OOpPaTHYIO 3a7ady O TIOJOKCHHUH
MaHHITYJAITOPA W ONPEACTUTh  MHOXECTBA  JOMYyCTUMBIX  KOHOGHUrypanuid  MaHWUIyJISITOpa

Mgg,...,Mgg cooTBercTByromue Bektopam coctosaus Py, ..., Psg .

MarteMaTh4ecKoe MOACIIUPOBAHUC 3aKOHOB M3MCHCHUA O606III€HHI)IX KOOpAWHAT IMO3BOJISICT
YTOYHUTL IapaMe€Tpbl IPUBOAOB B KHHEMATUYECKUX IIapax IJiAd obecneueHUs nepexoga

Psog = Issl - |352 - |353 - |354 - |355 - |556’ peaim3yemMoro mpu JOMYCTHMBIX KOH(HUTYpaImsx

MaHHUIYJISITOpa U3 MHOXkecTB M ,...,M . MoOMeHTHI BpeMEHH MOCIEIOBATEIILHON pealn3allii
sO s6

Py0,...,Psg U1 pasnmumBIX 3aKOHOB M3MeHeHMs oGoGumenmbx koopmusar G(t), (i=12,..6) B

IIpUBOAAX MaHUITYJIATOPA PACCHUTBIBAIOTCA C UCTIOJIB30BAHUEM ITUKJIOB B aJITOPUTME BBIYUCIICHUA.
Ha OCHOBaHHH MOJTYYCHHBIX JaHHBIX MMPOBOAUTCA CHHTC3 IOCJICA0BATCIIBHOCTHU
YHIpaBJIAIOMINUX KOMaH/J Ha IIPUBOABI MaHHUIYJIATOpA, KOTOPBIC 3a1aroT nepexona

Pso = Ps1 & Pso & Ps3 = Psy = Pss = Psg, peanusyemsrit npu nomycTuMbIx KoH(GHIypanusx
MaHHIyssITopa 13 MHOXKeCTB Mg, ..., Mgg, 1 0OecneunBaroT MakcHMaIbHOE OBICTPOICHCTBHE.

BeiBoabl. [lporpamMMHBI MeTonm aHamm3a OBICTPOACHCTBHS MAaHHUIYISTOPA TIO3BOJISIET
paccMOTpeTh IS KaxAoW y37I0BOM Touku TpaekTtopud SO, ..., S6 MHOXECTBO OMYCTHUMBIX

KoH(urypanuii Mmanunynstopa Mgg,...,Mgg, pemuts 3azady MakCHManbHOrO OBICTPOACHCTBHS 110
KaXI0i 0000meHHol KoopauHate (i(f) W OIEHHUTh MHHHUMAJIbHOE BpEMs Ul pealH3aldu
nocaenoBarensHoctd Pog = Pyg = Py = Psg = Py = Pss > Pg

PazpaboranHoe mporpamMmHOe oOecreueHHe MO3BOJISIET HA OCHOBAHMM IOJMYYCHHBIX AaHHBIX
MIPOBECTH CHHTE3 MOCIEI0BATEILHOCTH YIIPABIISIONINX KOMaH I Ha MPUBOJIBI MAHUITYJIATOPA.

Pesynpratel uccrnemoBaHHst MOTYT OBITh HCIIONB30BaHBl Ha JTale MPOCKTHPOBAHMA,
BHEJIPCHUSI K MOJICPHHU3AINN POOOTOTEXHUIECKUX KOMITJIEKCOB ¥ MAHHITYJISITOPOB.
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Introduction. The rapid increase in urbanization in cities with a transitional economy requires
immediate changes in urban planning. focuses on project proposals, including the general plan of
energy-efficient environmental settlement and feasibility study on the feasibility of investment.

Energy-efficient environmental settlements can contribute to the improvement of the situation
due to: the use of environmentally friendly transport and communications; application of methods of
landscape design with a high proportion of landscaping; consideration of environmentally friendly
building materials and structures in the construction of buildings and structures. So the main measures
in the design of energy-efficient environmental settlements are: rational functional zoning of the
territory; application of the concept of passive houses and reduction of energy consumption per unit
area; rethinking transport infrastructure and public transport development; use of alternative energy
sources (solar panels, windmills, geothermal heat pumps).

Materials and methods. During the article, methods such as:

- method of cartographic analysis (master plan for energy-efficient ecological settlement and
functional scheme);

- method of statistical analysis (use of published materials of the State Statistics Service of
Kharkiv region to determine the dynamics of demographic changes and household growth);

- method of system analysis (systematization of the obtained research results).

Results. The main purpose of the research is to develop a project proposal, an energy-efficient
ecological settlement that will be economically feasible in the Kharkiv region.

Based on the goal, it is proposed to consider the following tasks:

1. Implementation of the master plan for energy-efficient environmental settlement;

2. Determination of functional zones of the territory and description of project proposals;

3. The design of these urban planning entities is subject to the feasibility of designing
technical and economic indicators.
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For an integrated approach to the tasks and justification of the best option for the design of energy-
efficient urban planning and structures, some literary sources of leading urbanists were analyzed.

Dmitry o Devoist, Luke Hans and Walter de Lannois, in their book How Green Is The City?: An
Assessment of The Sustainability and Management of the Urban Environment, focuses on a new concept
that brings together ideas in many areas. Such as urban planning, transport, healthcare, housing, energy,
economic development, natural habitat, public participation and social justice. The author and study the
principles of ecological urban planning entities that can be carried out at the local level.

The newly released book by architect and author Chuck Darrett's "Home Guide for the Older
Generation" came at a time of high interest in ecology, sustainable housing, and the challenges of
affordable living. The book contains useful information about the concept of co-living.

Also one of the great books during the literary review should be highlighted: Urban Utopias
Construction and Social Architecture and Alternative Settlements, authored by Malcolm Miles. The
author connects modern utopian experiments with historical and literary projects, as well as theoretical
problems in utopian thought.

Thus, the interest of scientists in the development of theoretical and practical techniques for
the further implementation of energy-efficient environmental settlements, which will be designed
considering all planning measures, building codes and standards, including the following areas:
ecology, green construction, landscape planning, urbanism, environmental design is increasingly
strengthened every year, and this means that this direction needs to be improved, developed.

Discussion. The master plan of energy-efficient ecological settlement on the example of
Kharkiv region (Fig. 1). The projected site is 28.9 hectares.

Access to the territory is carried out on both sides, from the west and east. In the western part
there is a parking lot for electric cars for 100 parking spaces and protected bicycles. On the territory of
the parking lot there are also two shops: a shop with environmentally friendly products grown on the
territory of the settlement by residents, and a shop of household and household goods for residents.
Near the parking lot is located a guest area with five energy-efficient houses (for rent), gazebos for
quiet relaxation with a children's area in the center.

Master Plan Technical and economic indicators
1: 1000 N . [iaoma, ra [Maoms, %
S

3 wiom 89 | 10000
xplication of buildings and structures

S Halvemywannn || Hw— e

- accansToberonne nokpurTs; ©
B

Fig. 1. Master plan of energy-efficient ecological settlement (on the example of Kharkiv region)

The guest area is limited to a fruit garden and three greenhouses for growing ecological
products. Greenhouses are smart and fully automated, equipped with vertical racks. Vertical farming
involves intensive use of existing territories and resources. The multi-tiered arrangement of plants
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allows you to increase productivity hundreds of times and save 70-95% of water, compared to the
traditional cultivation of different crops. Moving east of the greenhouses, the living area begins, which
is 13 residential energy efficient buildings located at a convenient distance from each other.

On the residential territory there is a mini cinema for various events, presentations, and film
viewings. In the very center of the residential area there is an alternative kindergarten (a workshop for
implementing their own ideas, circles for creativity and learning foreign languages) for 50 children,
equipped with an inclusive playground, and a playground for active games. In the western and eastern part
there are two sports grounds for vorkaut (street training). At the bottom, near the reservoir, in the eastern
part it is proposed to create two canopies for barbecues, which will provide residents with additional space
for meetings and communications. Near the reservoir, along the coastline, it is proposed to create berths for
boats. But on the outskirts of an energy-efficient ecological settlement, two windmills will be installed that
will provide the territory with additional energy. One of the most important principles of effective use of
the spatial potential of this settlement is the rationality of location in the space of objects of various sizes,
functions and profiles that predeem to the formation of a settlement as a single mechanism. Therefore,
consider the scheme of functional zoning of the territory (Fig. 2).

Functional zoning scheme of the territory of energy-efficient ecological settlement
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Fig. 2. Functional zoning schemes

Functional zoning as an effective mechanism for regulating spatial processes provides
favorable conditions: for business development in this territory, for improving living and recreation,
including from an environmental point of view.

Table 1 shows indicators that will be further used for calculating the feasibility of investments.
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Table 1. Balance of the territory of energy-efficient ecological settlement
Ne Indicator Area, hectares | Area, %

1. Area under buildings and structures 0,4 1,38
2. Area under paths and platforms 0,8 2,77
3. | Area under waterways 0,6 2,08
4. | Area under landscaping 27,1 93,77
4.1 | Area under trees and bushes 7.8 26,99
4.2 | Area under the lawn 19,3 66,78

Total area 28,9 100,00

Based on the above-mentioned design proposals, the building area allocied for buildings and
structures is 4000 m2,

The equipment includes modern infrastructure and communications: thoughtful roads and
paths, drinking water from the well, collection and use of rainwater, ecological system of wastewater
treatment, pleasant evening lighting, sorting and processing of organics and recyclables, transition to
full autonomy. Buildings and objects: cottages for temporary residence of guests and employees;
parking, care and washing of cars; a shared kitchen and a place for collective dinners; hall for
discussions, events and film screenings; alternative kindergarten, play and sports spaces.

The maximum capacity of the development of an energy-efficient ecological settlement is
4000 m? per year. The required number of workers for the construction of the maximum construction
volume is 10 people when working in one shift.

Capital investments in construction are summarized in the estimates on the consolidated
indicators for energy-efficient environmental settlement. Thus, capital investments in the construction
of the settlement amount to UAH 10,261,801 for 2021.

According to the results of 2021, the demand for cottages with an area of 100 to 350 square
meters increased by 3-4%. The main reason for this interest of buyers is the price. For example, a
house with an area of 100 squares in settlements near Kharkov can be purchased at the price of a 2-
room apartment of 60 square meters in the sleeping area. Cottages are built mainly 1- or 2-storey.
Such housing is designed for one family. According to experts, cottage construction can "lure" some
potential buyers from developers in the suburbs of large cities that specialize exclusively in apartment
construction. We will carry out small marketing research of the market of cottage settlements in the
Kharkiv region to determine the possibility of implementing this project. Market analysis shows that
about 6-8 elite cottage towns have been sold in Kharkiv region.

The price of 1 m? of ecological cottage town exceeds the price of 1 m? of premium cottage
town, but for ease of analysis we will assume that an energy-efficient ecological settlement and a
premium cottage town in the Kharkiv region will be implemented in equal proportions, so you can use
the average price for such construction for analysis.

The average price of 1 m? of energy-efficient ecological settlement and premium cottage town
offered by the domestic market is 55000 UAH. and above. The average price of 1 m? of local cottage
towns is 6000 UAH.

We will analyze the probable capacity of the market for energy-efficient environmental
settlements and premium cottage towns in the Kharkiv region.

Based on the population of Kharkiv region, namely Pecheneg district (9690) [4] and the
assumption that the average family of the city consists of 3 people, we have an approximate number of
families in the city — 3230[5]. Let's say, based on the caution of estimates, that only 2.43% of [6]
families have their own housing (apartment or house).

We exclude the share of homeowners who are able to build their own cottage in the
recreational area, or become buyers of an existing premium house in a cottage town.

Of the remaining owners, i.e. from 1245 — 42 = 1203, only 10%have enough home and d to
buy or build a house in a cottage town.

We will assume that the purchase of housing is carried out every 50 years (when the children have
matured, and the family solves the issue with their separate residence). Then the annual number of cottages
and energy-efficient houses in cottage towns, where potentially new families will live, is 1203:50=24.

We accept that the average salary in the Kharkiv region is - 9521 UAH. The territory houses
1245houses. We accept an area per resident of 24.5 square meters, we have a total area of
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1245/24.5=50.8square meters. We see that with the annual capacity of our energy-efficient ecological
settlement, with an area of 28,900 square meters, cottages should cover the second part of the region's market.

This is possible with stable construction, which provides:

- the ability to carry out the construction of cottages at anytime, say the same type of houses,
requiring a certain supply of raw materials.

- the ability to fulfill the order in a short time;

- the ability to provide high-quality construction.

In addition, the construction of an energy-efficient environmental settlement is possible with an
appropriate pricing policy. The price of construction should be within the average for the market. per sg.m.

The price for the construction of an ecological house can be in the range from 5500 to 6000 UAH.

With an optimistic forecast, this corresponds to the gross income of 5500x 4000 = 22 000000
UAH per year, with a pessimistic forecast — 6000x4000 = 24000000 UAH per year.

A realistic forecast can be defined as the arithmetic average of optimistic and pessimistic
forecasts, that is: (22000000 + 24000000):2 = 23000000 UAH per year.

Conclusions. Energy-efficient environmental settlements can become a means against chaotic
suburbanization and offer an alternative approach based on comprehensive spatial planning,
observance of sustainable mobility. Living environment for communication, labor, and recreation of
the life of the population, so this movement must be developed.

As for the economic component of this project proposal, investing in the construction of
environmentally friendly houses today is a profitable investment. However, currently, all investments
in the construction of any type of housing, except social programs, bear the profit of the investor. It
should also be taken into account that investments in the construction of energy-efficient housing led
to a large percentage of return on investment in this area. Also, it is impossible to throw off other
segments of the construction of the zone of environmentally friendly and suburban houses, which are
quite favorable for lobbying the capital of potential investors.
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Introduction. At present, winter wheat occupies the 2" place (29%) after corn (40%) in terms
of the volume of grain production worldwide. Wheat grain is a staple food crop for more than half the
world's population; its calorific value is about half of the food balance in the human diet. The volume
of global wheat production in 2019 amounted to 742.4 million tons, of which over 715.1 million tons
(96.3%) are the soft wheat varieties.

Winter wheat is one of the main crops in the agricultural sector of the Republic of
Karakalpakstan. The five priority directions of development of the Republic of Uzbekistan during the
period of 2019-2021 stated in the Chapter 11l of the Strategy of Action indicate further strengthening
of the country's food security, widespread introduction of intensive methods into agricultural
production, primarily resource-saving agro-technologies in the development of grain production. In
this regard, the increase in the production of high-quality soft wheat for domestic consumption and
export is the main issue of agricultural production.

To date, no previous studies have been conducted in the soil and climatic conditions of the
Republic of Karakalpakstan on developing zonal technologies in the region that ensure formation of
soft wheat varieties, which will provide favorable conditions for the growth and development of soft
wheat, and contribute to improving the grain quality in the northernmost region of Uzbekistan.

The purpose of the study is to select winter wheat varieties and sowing dates, taking into
account the soil and climatic conditions of the area of cultivation, improvement of the cultivation
technology aimed at reducing the harmful effects of soil salinity in the Republic of Karakalpakstan.

Research objectives are to:

study the cultivation technology of soft winter wheat varieties in the soil and climatic
conditions of the central zone of Karakalpakstan;

46 11(72), December 2021 RS Global



WORLD SCIENCE ISSN 2413-1032

identify the response of high-yielding wheat varieties to wintering conditions, photosynthetic
productivity, yield formation and grain quality in conditions of the central zone of Karakalpakstan;

scientifically substantiate the effects of optimal winter wheat sowing dates on field germination
of seeds, plant height, photosynthetic productivity, accumulation of dry matter, yield and grain quality.

Materials and methods. The objects of the study are the winter wheat varieties Kroshka,
Polovchanka, Krasnodarskaya 99, Grom, Asr, Zimnitsa, Gratsiya, Tanya, Garezsizlik, winter wheat
sowing dates.

Subject of research are germination, overwintering, preservation of plants by the harvest period,
growth and development, photosynthetic activity of wheat plants, dynamics of dry weight accumulation,
yields of grain in various cultivation methods, amino-acid composition of proteins by wheat varieties,
quality indicators of winter wheat grain.

Research methods. Field and laboratory studies, phenological observations were carried out in
accordance with the “Methodology of the State variety testing of agricultural crops”, “Methods of
agrochemical, agrophysical and microbiological studies in irrigated areas” and “Methods of field
experiments” developed at the Uzbek scientific research institute of cotton growing (Tashkent, 2007);

The study of photosynthetic crop activity was carried out according to a method developed by
A. Nichiporovich; Statistical analyses of experimental data were carried out according to the method
of B.A. Dospekhov using Microsoft Excel.

The scientific novelty of this research work is that field germination, overwintering, plant
preservation by harvest period, photosynthetic activity, peculiarities of yield formation and grain
quality of the new adaptive wheat varieties were identified for the first time in meadow-alluvial soils
of the Central zone of the Republic of Karakalpakstan.

Results and discussion. According to statistical data, the irrigated area under cultivation of
the grain crops in the country in 1991 was 221 thousand ha. In 1998, only in the irrigated areas the
wheat was sown on 1,150 thousand ha, and in 2019, the cultivated area amounted to 1,446.3 thousand
ha. More than 7,500 thousand tons of grain were produced in 2018, while in 2019, 8,377 thousand tons
of grain were harvested. The average yield of wheat in the country reached 5.5 tons per ha, while in
some areas the yield was 6.0-7.7 tons per ha.

The reforms in grain production and the improvement of wheat cultivation technology have
contributed to expanding the area under this crop, increased yields and production of wheat grains.

The Republic of Karakalpakstan is located in the northern zone of Uzbekistan and is
characterized by a sharp continental climate typical of extratropical deserts. The region of Southern
Aral Sea region is distinguished by a continental climate, intensive insolation, increased air dryness
and a small amount of precipitation. The average annual precipitation is 60-110 mm, which is
considered the lowest in the Central Asia. The temperature regime is subject to sharp fluctuations from
-30°C in winter to +45°C in summer as it should be in a sharply continental climate. Relative humidity
in summer is very low, while in winter it is high.

During time of seed germination, the air temperature varies from +8.1 to 20.8°C, which is +6.1
- 18.8°C higher than the minimum germination temperature of winter wheat. During the years of the
experiments, the sum of temperatures above +10°C was higher than perennial by 232.1-632.9°C, and
the amount of precipitation was less by 2.6-56.1 mm.

According to literature data [2, 10, 11-13], conducted in different natural and climatic
conditions, it is noted that the use of winter wheat varieties, which are better adapted to local
conditions is the most effective way to obtain high yields with good quality of grain. Therefore, we
have selected promising varieties that are distinguished by such economically useful properties as:
high productivity, frost resistance, drought and heat resistance, grain quality.

During the study period of 2018-2019, the meteorological conditions in the study sites were
favorable for seed germination, development in autumn, overwintering and spring- summer growth
and formation of yields by winter wheat varieties in all three planting periods.

The wheat crops were sown on September 25, first shoots appeared in October 3-5, tillering
phases started in October 11-13. The average daily temperature during this period was 12-10°C.

Spring growth of winter wheat took place in February 19-20, the heading phase in April 27-
29. The phenological development phases were similar during the years 2019-2019.

Field germination, overwintering and preservation of plants by period of harvesting differed
over the research years. In 2019, all varieties had high rates, but the wheat variety Asr had the highest
field germination rates — 442 plants m2 or 73.7% (Table 2), together with the local selection varieties
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Garezsizlik - 469.3 plants m? (78.2%); Krasnodarskaya-99 variety had similar rates — 438 plants m
(73%), while Gratcia (418.6, 69.8%) and Grom (422.6 plants m?, 70.4%) has the smallest rates.

The most important indicator of the stable productivity of winter wheat varieties in the
Republic of Karakalpakstan is a certain level of overwintering and frost resistance, which should be a
guarantee of reliable wintering in years with harsh winter conditions. According to D.V. Vornikov et
al. [4], greater winter- and frost resistance of a winter variety leads to the less losses and higher yields.
According to the obtained experimental data, the largest number of overwintered plants was observed
in the varieties Gratsiya, Grom, Krasnodarskaya 99 and Garezsizlik.

Dynamics of plant height. V.I. Vozian, A.A. Postolati, T.D. Sergey, L.V.Geine [5],
recommend predicting the possibility of assessing the adaptability of wheat varieties by plant height
than by productivity, the first method being more accurate. Higher productivity is formed in genotypes
with a relatively low plant height. Our studies showed that the growing conditions influenced on the
plant height (Fig. 2 and 3). For example, during the growing season of 2019, the height of plants was
higher compared to that in 2018. Measurements showed that the most intensive growth of plants takes
place during phenological period of “stem elongation” — “heading”, when the growth rate of
Krasnodarskaya 99 was 26 cm; for other varieties, the increase of height was 40-41 cm. Among the
studied varieties, the highest plant height was observed in the Garezsizlik variety — 97 cm, in the
Gratsiya variety it was 92.7 cm and in the Zimnitsa variety - 91.2 cm.

It was observed that the accumulation of dry matter in trials varied by varieties. The largest
amount of dry matter was accumulated by the following varieties: Gratsiya — 10.26 t ha™* (2019) and
12.26 t ha® (2018); Krasnodarskaya 99 — 10.96 and 11.07 t ha™, respectively; Tanya — 10.51 and
11.04 t ha! and Zimnitsa 10.28 and 10.39 t ha®. High rates of dry matter accumulation by these
varieties contributed to an increase of grain yield. The correlation between the accumulation of dry
matter and yield was very high, r = 0.96 (Fig. 1).

Yield and structure of the harvest of varieties of winter wheat. According to E.V. lonova,
N.E. Samofalov [9], V.S. Valekzhanin, N.I. Korobeynikov [3], the capacity of wheat varieties to resist
the influence of adverse abiotic factors of winter and spring conditions and hot weather during the
grain accumulation period allows to increase the wheat grain yields in an inexpensive way.

Dry matter dinamik, t/ha (2018 year)
12

10

— /ST
e GTaciya
Zimnica
— (5 OM
Krasnodarskaya 99
Tanya
e 5 grezsiziik

tillering Ear Earing Blooming  milk ripening
emergence
into the stalk

Fig. 1. Dynamics of dry matter formation by winter wheat varieties (2018 year), kg ha™

The varieties used in the experiment were distinguished by good resistance to adverse
wintering conditions, heat and drought and good grain quality.

According to the research results, the wheat variety Grom had high productivity under these
conditions: the average grain yield was significantly higher compared to the other varieties and
amounted to 7.03 t ha (Table 1).
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Table 1. Productivity and yield structure of the winter wheat varieties in 2018

Name of varieties Producti- | Plant density | Productive | Length | Number of | Weight | Weight
vity, t ha? before layering of ear, grains in of grain | of 1000
harvest, capacity, cm one spike, per grains,
plants m branches grains spike, g g
Asr 6.46 248.0 2.6 8.9 344 14 41.3
Gratsiya 6.61 277.2 2.4 10.4 36.5 15 42.1
Zimnitsa 6.38 279.1 2.2 7.5 33.4 1.2 424
Tanya 5.73 244.0 2.2 6.7 30.6 1.2 40.8
Grom 6.86 258.0 2.4 6.4 37.2 1.4 42.5
Krasnodarskaya 99 5.92 236.4 2.1 7.5 33.5 1.4 42.1
Garezsizlik 5.25 232.0 2.1 8.3 31.3 1.2 40.3
least significant differencegs
0.23tha't
Sz 4.2%

The average yield during the three years of experiments was 6.67 t ha of the Zimnitsa
variety; 6.59 variety Gratsiya variety and 6.41 Asr variety (Tables 2,3). No significant differences
were observed between these varieties. The grain yields of Tanya variety ranged 5.73 — 6.26 t ha™.

The yield of selected varieties varied over the research years. Analysis of weather conditions
showed that in 2019, the year characterized as the most high-yielding, the temperature in May and
June was at the annual average level, the maximum temperature did not exceed +38°C in May and
+41°C in June.

The maximum temperature in 2018 and 2019 reached 41-43°C in May and June, during which
inhibition of crops, decreased layering capacity and grain mass of an ear were observed. The average
yield in the trials was 6.17 and 6.06 t hal, respectively, which was 0.47 and 0.60 t ha* lower than the
average yield in 2019 (Tables 2,3). In general, high daytime temperatures in combination with low air
humidity during the grain formation phases lead to reduced crop yields.

Hence, the wheat varieties with a potential high-yield in conditions of the Southern Aral Sea
region, cannot show their full potential especially in field conditions. For example, a highly productive
Tanya variety with a potential grain yield of 9.48 t ha in the experimental plots, exhibited the average
grain yield of only 5.95 t ha! during the 3 years of experiments, which is lower compared to other
highly productive winter wheat varieties.

In all research years, high productivity was observed in the variety Grom with an average
yield for the three years of 7.03 t hal, Gratsia 6.59 t ha!, Zimnitsa 6.67 t ha, ASR 6.43 t ha’. These
observed yields were significantly higher than the standard yield of the local variety Garezsizlik, the
productivity of which was relatively low compared to other varieties, especially in the climatic
conditions of 2019.

Analyses of the yield structure showed that the high productivity of varieties was due to the
greater plant density by the time of harvest. Productive layering capacity of wheat plants was 2.4-2.6
branches, the number of grains per spike 33.4 (Zimnitsa variety) and 37.2 (Grom variety). High
productivity of varieties characterizes their higher adaptability to the adverse winter and spring
periods, high temperature in early summer and aridity of the soil and climatic conditions of the region.

According to P. Joseph [8], the environmental conditions affect the number of grains, grain
weight and yields of winter wheat. In research conditions, the grain yield is formed due to greater
productive layering capacity, number of grains in a spike and weight of grain from one ear. The high-
yielding varieties had high values of these indicators. For example, the grain yields of the wheat
varieties Asr, Gratsiya and Grom in the climatic conditions of 2018, increased due to the greater plant
density: 248-279 plants per 1 m?; high productive layering capacity of 2,4 - 2,6 branches per plant; a
larger weight of grain per spike of 1.4-1.5 g.

The weight of 1000 grains characterizes the size, which varies depending on the characteristics
of the variety and the environmental conditions. The varieties Grom (42.5 g), Zimnitsa (42.4 g) and
Gratsiya (42.2 g) had the high weight of 1000 grains in 2018. In 2019 and 2019, these values were
slightly higher (Table 3).
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Table 2. Productivity and yield structure of the winter wheat varieties in 2018

Name of varieties | Producti- Plant Productive | Length | Number of Weight Weight
vity, t density layering of ear, grains in of grain | of 1000
ha? before capacity, cm one spike, | per spike, | grains, g
harvest, branches grains g
plants m
Asr 6.51 316 2,4 10,0 48,2 1,9 43,4
Gratsiya 6.75 272 2,7 11,0 49,4 2,2 42,9
Zimnitsa 7.08 228 2,6 7,9 44,7 1,6 44,6
Tanya 6.26 232 2,9 7,9 41,9 1,8 45,0
Grom 7.62 276 2,7 9,0 42,0 1,6 45,2
Krasnodarskaya 99 6.28 216 2,3 11,7 47,2 2,2 46,6
Garezsizlik 6.07 264 2,3 9,9 46,0 1,9 43,2
least significant differenceos 0.38 t ha?
S¢4,3%

The technological properties of the grain characterize the use of grain of soft wheat varieties in
baking. The natural weight of grain is 728 - 770 g I"* (Table 4). The highest indicators of the natural
weight of the grain were observed in the varieties Krasnodarskaya 99 - 760 g I!; Gratsiya - 748 g I,
Grom - 752 g I, and Zimnitsa - 750 g I't. The lowest values were observed in the varieties Tanya and
Garezsizlik - 740 g It and Asr - 730 g IX. Grain glassiness is closely correlated with a protein content
in the grain. Grain glassiness of the varieties Krasnodarskaya 99 and Zimnitsa was 72%, and the
protein contents in these varieties were the highest, being 14.4 and 14.5%, respectively. These
indicators of the Tanya variety were 68% and 13.6%, Gratsiya 64 and 12.8%, Garezsizlik: 63 and
13.2%, Asr varieties 61 and 12.5%, respectively, and Grom - 60%.

Table 3. Productivity and yield structure of the winter wheat varieties in 2019

Name of varieties | Producti- Plant Produc- Length Number Weight | Weight
vity, t ha! density tive of ear, of grains | of grain | of 1000
before layering cm in one per grains, g
harvest, capacity, spike, spike, g
plants m branches grains
Asr 6.27 316 2.2 10.0 45.2 1.6 41.5
Gratsia 6.41 192 2.3 10.4 43.5 2.0 42.4
Zimnitsa 6.54 228 2.6 7.9 44.7 1.3 42.2
Tanya 5.87 232 2.4 7.9 40.6 1.6 41.8
Grom 6.63 276 2.7 9.0 41.4 15 42.7
';gasr“’dars"aya 5.68 216 2.2 117 425 2.0 42.7
Garezsizlik 5.01 264 2.3 9.9 41.0 1.4 42.1
least significant difference os
0.31that
Sz 32%

Table 4. Technological indicators of the grain quality of various winter wheat varieties

Variety Grain nature, | Glassiness, | Protein contents in Gluten Gluten quality
gl? % grain, % contents, % (IDK indicator)
Asr 730 61 12,5 24 74
Gratsiya 748 64 12,8 25 70
Zimnitsa 750 72 14,4 27 68
Tanya 740 68 13,6 24 77
Grom 752 68 12,2 24 78
Krasnhodarskaya 99 760 72 145 28 72
Garezsizlik 730 63 13,2 25 82

The protein contents of the grains above 14% were observed in the wheat varieties
Krasnodarskaya 99 - 14.5 %, Zimnitsa 14.4 % and Garezsizlik 14.2 %, and slightly less in Tanya -
13.6 %. The other varieties had the protein contents of 12,2 - 12.8 %. The gluten contents in the grain
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in these varieties were similar. The correlation between the contents of protein and gluten in the grains
of the studied varieties was high, r = 0.76.

According to Alabushev A.V. [2] the quality of wheat grain depends on the protein content in
the grain and its balance in amino acids. Therefore, the mineral acid composition and the biological
value of proteins are important.

Conclusions. In the field conditions of the Republic of Karakalpakstan, the choice of the right
variety, adapted to the local soil and climatic conditions on the basis of photosynthetic activity and the
accumulation of dry matter, as well as the structure of the yield, contributes to the formation of the
highest grain yield in large sowing areas. The grain quality was also the highest in the Krasnodarskaya
99 variety adapted to these conditions, the protein content was -14.5 and the gluten content was 28%.
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Introduction. Modern treatment of oncologic diseases includes chemotherapy with radiology.
Extensive use of newer radiotherapy and chemoradiotherapy techniques resulted in improved local
control and survival. This approach has increased the risk of complications especially mucositis. At
present, oral mucositis is considered to be the most serious non-hematological complication of cancer
treatment It occurs in up to 40% of patients receiving conventional therapy and as high as 80% of
patients receiving high-dose chemotherapy [5, 8, 19].

Oral mucositis is inflammatory or ulcerative lesions of the oral cavity. It is very painful for
patients and can compromise nutritional intake. Also increasing risk for local and systemic infection
can be causative.

As it is known high dose chemotherapy and localized high dose radiation therapy are the main
factors for developing oral mucositis. Such therapy targets the rapidly dividing cancer cells, however,
it also affects normal healthy cells that rapidly turnover, for example, the oral mucosa. Speaking,
chewing, and swallowing during the food intake may stimulate some damaging of the mouth. And it is
sufficient to breakdown the mucosa and formation of painful ulcerations [6, 12, 14, 16].
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So, oral mucositis is characterized by damage to the epithelium of the oral mucosa. A
reduction of the saliva barrier, disruption of epithelial cells, thinning of the epithelium, ulceration and
altered sense of taste also occur [13, 14, 18]. It is reported that sometimes only partial recovery of taste
occurs. Pain and the inability to chew, swallow, talk may lead to dehydration, malnutrition. The lack
of saliva can cause tooth caries, loss of fillings, mouth ulcers, and pain. These complications make it
more difficult to eat. Infection of the sores or ulcerations by a virus, bacterium, or fungus may occur
[17]. Moreover, patients affected by a high-grade mucositis have to reduce chemotherapy regimen.

So, mucositis is not an infectious process and cannot be prevented with medications.
Management of oral mucositis include nutritional support, pain control, oral decontamination, palliation
of dry mouth, management of oral bleeding and therapeutic interventions for oral mucositis [2, 4, 8].

Materials and methods. For presented study the search, analysis, generalization and
systematization of compounded topical medications for prevention and therapy of mucositis were
carried out. On-line data and some publications were used for the research. It was studied and
systematized results from State Register of Medicines of Ukraine, Compendium on-line (AO01A
Stomatological preparations), Pharmacist’s Letter (Internet resource), special sites, literature data and
assortment of pharmacies for estimation for Ukrainian compounding practice [3, 5, 9, 11-13, 17].

It must be admitted that the primary symptom of oral mucositis is pain. This pain greatly affects
nutritional intake, mouth care and quality of life. Thus, management of mucositis pain is a primary aim
of mucositis management strategy. Pharmacists use saline mouth rinses, ice chips and topical
mouthrinses containing an anesthetic such as lidocaine. Such agents may provide short-term relief.

So, therapy of mucositis includes such compounded medications as medicinal multipurpose
mouthwashes. Prepared by compounding pharmacists, these mouthwashes commonly come in a
multitude of formulations.

Results. There are numerous “magic” mouthwash preparations. Most formulations are used
every 6-8 hours with instructions to hold in the mouth for 1-2 minutes then spit out or swallow. The
mostly used components for topical preparations are presented in the table 1.

Table 1. Composition of compounded topical preparations for mucositis in Ukraine and in the world

Foreign pharmacy Ukrainian pharmacy
Diphenhydramine hydrochloride Dexamethasone
Chlorpheniramine Hydrocortisone
Lidocaine hydrochloride Prednisolone
Dyclonine hydrochloride Benzocaine

Coating  agent  (Hydroxpropyl  cellular  gel, | Procaine (Novocain)
Polyvinylpyrrolidone/sodium hyaluronate gel)

Magnesium hydroxide, aluminium hydroxide (Maalox) | Tannin

Sucralfate* Borax
Dexamethasone* Sulfadimezine
Hydrocortisone* Tetracycline hydrochloride
Prednisone Norsulfazol
Tetracycline hydrochloride Rifampicin
Misoprostol* Doxycyclin
Chlorhexidine Chlorpheniramine
Benzydamine hydrochloride Nystatin

Clotrimazole Vitamin B2

Nystatin* Tocopherol
Tocopherol Vitamin A

Vitamin A Methyluracil

Aloe plant Hydrogenous peroxide
Allopurinol Propolis
Pentoxifylline Sea buckthorn ail
Ketamine Medical plants (decoctions, infusions)
Morphine Nitrofuran (furacilin)

* Ingredient has not been shown to be effective in treating oral mucositis or has not been adequately
studied
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Analysis of Ukrainian extemporaneous drugs revealed mostly used oily solutions, suspensions
for applications and spreading. Among active components benzocaine, antibiotics, antifungals,
vitamins are prescribed the most frequently. Besides, compounded medications may include
glucocorticoid, antiseptics and agent for trophic improving in tissues.

In comparison, foreign pharmacy presented different formulas. It has been admitted that
combination of ingredients may vary, but the most common products often include antihistamines
(diphenhydramine, chlorpheniramine) for creating an anesthetic or pain relieving effect;
corticosteroids (hydrocortisone, dexamethasone, clobetasol) for reducing inflammation and aids in
healing; antibiotics (tetracycline) to stop bacterial infections; anti-inflammatory agents to reduce
inflammation; topical anesthetics (tetracaine, lidocaine) to reduce pain and irritation; liquid antacid to
help the medication coat the tissues of the mouth. Other common ingredients include misoprostol
(anti-inflammatory and protective activity); sucralfate (a protective coating for the healing process);
ketamine or morphine for pain relief. Chan A. and Ignoffo R. (2005) determined the top five medical
agents used to compound the magic mouthwash: diphenhydramine, viscous lidocaine, magnesium
hydroxide/aluminum hydroxide, nystatin and corticosteroids [3].

Some ingredients of the mouthwashes have negative or discordant data about their efficacy.
The Aloe plant contains multiple pharmacologically active compounds which have healing and anti-
inflammatory effects. Puataweepong, et al. (2009) revealed that Aloe vera did not delay the onset of
severe mucositis compared with the placebo [15]. But it was also confirmed that receiving Aloe vera
patients had less mucositis than the placebo group. However, Su, et al. (2004) showed that oral Aloe
vera was not a beneficial adjunct to head and neck radiotherapy compared with placebo [18]. Some
author (2012) combined these differences with more time of exposure to the cavity and due to its
dosage form, its preparation Puataweepong, et al. used fresh Aloe vera gel prepared under well-
controlled technique of enzyme deactivation [1].

Misoprostol is a synthetic prostaglandin E1 analogue, it has anti-inflammatory and mucosa-
protecting properties. There are limited data presented by Hanson, et al., 1995, to suggest that its
topical administration may benefit patients receiving head and neck radiotherapy [7]. In a Radiation
Therapy Oncology Group (RTOG) (1996-2007) phase 1l trial of misoprostol in 33 patients receiving
radical dose radiotherapy, the incidence of mucositis was compared with that in historical controls and
misoprostol was not only ineffective but might have also resulted in worse toxicity. Veness et al.
(2006) provided with the negative results of topical misoprostol in reducing the severity of radiation-
induced mucositis when given before daily radiotherapy [20]. Results of study presented by Lalla et al.
(2011) receiving high-dose chemotherapy, misoprostol rinse was safe, but we did not find a beneficial
effect on severity of oral mucositis, mouth pain severity, duration of hospital stay, and need for total
parenteral nutrition [10]. But authors marked some limitation because accrual was terminated before
the planned sample size was achieved.

Presented data allows to predict a possibility of development new formulas for topical
treatment of mucositis using conception of foreign pharmacy, for example, adding water-soluble
topical anesthetics, antihistamines, antacids if viscous liquid dosage forms.

Conclusions. Treatment of mucositis is an actual problem for modern oncology. Compounded
topical drugs give the opportunity to combine different components for meeting the needs of
individuals. Taking into account the experience of other countries, development of new compositions,
study of efficacy and stability mouthwashes have significant perspective for scientific researches.
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AxTyanbHicTb. [lannemis koponasipycuoi iHpekuii COVID-19 (COronaVirus Disease-2019),
SIKy BUKJIMKA€E 1mtaM kopoHasipycy — SARS-CoV-2 (severe acute respiratory syndrome coronavirus-2),
CTajla MPUYMHOIO CTPIMKOTO 3POCTaHHS KUTBKOCTI XBOPHX Ta BUCOKOI CMEPTHOCTI y BChoMYy CBITI [1].
HesBaxaroun Ha TpomisMm SARS-CoV-2 no nereniB, mpu COVID-19 € BUCOKMI PH3HMK PO3BHUTKY
MOJTIOPraHHOI HEJOCTATHOCTI, B T. 4. Uepe3 ypakeHHs cepueBo-cyauaHoi cuctemu (CCC).

[Mpubmuzno y 40% xBopux, iHdpikoBaHux SARS-COV-2, BHSABISETHCS MYJIbTUMOPOIIHICTD,
4yacToTa sKoi 30uIbIIyeThest 10 68% mpu Tsukkomy nepediry COVID-19 [2, 3]. V xBopux COVID-19
YacTO PEriCTPYIOThCS cepueBo-cyauHHI 3axBoproBanHs (CC3) i Taki KapaioBacKyJsIpHi (akropu
PU3HKY, K OXKHPIHHSA Ta IykpoBuil niadet (LIJ1).

3a JaHWMH PETPOCHEeKTHBHOTO aHamizy manmx (n = 1590), orpumanux y 575 rocmiTansx
Kuraro, y 25% xBopux COVID-19 BusBieHi cymnyTHi 3axBoproBanHs [4]. ApTepiasbHa TinepTeH3is
(AD') 3yctpivanacs y 16,9% xBopux, inmi CC3 —y 53,7% ta LI/l — y 8,2%. B itaniiicbkiii KoropTi
xBopux COVID-19 (n = 22512, 3 aux momepnu 355) cymyTHs imeMigHa XBopoba cepiisa (IXC) Oyna y
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30%, ¢biopunsiis nepencepab — y 24,5%, iHcynbt —y 9,6% 1 LI — y 35,5% [5]. Anani3 6a3u nanux 5
700 xBopux Ha COVID-19, momimenux y 12 mmmuramniB HLm—ropKa, mokazaB HasBHICTE Al y 56,6 %,
IXC -y 11,1%, oxupinns —y 41,7 % ta /] —y 33,8%.

COVID-19, aprepianbHa rinepreH3isi Ta peHiH-aHT 0TeH3MH-AJIbI0CTEPOHOBA CHCTEMA.

3a pesynbratamu pisHuX gociimkeHb Al BusBiserses y 15-40% xBopux va COVID-19 [6,7]. B
JIAHWH Yac MOYKHA TOBOPUTH Mpo TiepeBaxkanHs Al y OubinocTti XBopux 3 Bakkumu hopmamu COVID-19.
Tak, B mocmimkenni W.J.Guan et al. nieii nmokasHuk cknaB 23,7% Vs 13,4% — y maIieHTiB i3 BiJIHOCHO
nerkuM niepedirom xBopoOu [8]. IoBimomisieTbest, mo xBopi 3 Al y 2,6 pasu yactilie BMHPalOTh Bil
COVID-19 [9]. VimoBipni Mexamismu B3aemo3p'asky Al i3 TmkkuM nepebirom mpu COVID-19
CIIBBIHOCSTD IIUISIXOM Y4aCTi aHT1O0TEH3HH - lepeTBoprorodoro dpepmenty II tumy (ATID2) [10].

Bipyc SARS-CoV-2 3B'si3yethes i3 penentopamu 10 AIID2 Ha moBepxHi KINITHH-MilIeHEH 3a
JIOTIOMOT OO TITIKOTIPOTEiHy (IerioMepy), BiIoMOoro sk mumnoBuaauii S-6imok (spike protein) [11,12].
S-0imok  koponu Bipycy SARS-CoV-2 3a crpykryporo imitye AIlD2. Jlami Bipyc Ta
TpaHncMeMOpanHuid fomeHn AIID2 mpoHMKaloTh BCepelnHY KIIITHHU IIISIXOM €HAOIMTO3a. Bipyc
SARS-CoV-2 Buknukae mucbananc y cuctemi AlID2, mo cynpoBomKkyeTbest 3HMKEeHHIM piBag AT1-
7 wa T1hi 3poctanHa KimbkocTi ATII ta axtuBarmii AIID-ATII-AT1-penentopa. B pesynbrati
MOYaTKOBO BUKJIMKaHe KopoHaBipycoM SARS-COV-2 roctpe ymIKomKeHHs JiereHb, MioKap/a, CyauH
Ta HIIMX OPraHiB MOXE MMOCUITIOBATHUCS.

Iammit nepenbadyBanmii MexaHi3m acortiartii Al' 3 Bakknm riepedirom COVID-19 no'si3anmii 3
B3aEMOTIOTEHIIIHOIO IMyHHO!O BiAoBifyio [7]. Iloranmii koHTpoIb 3a piBHeM apTepianbHoro THcKy (AT)
cripusie HaAMIpHINA aKkTHBallii IMyHHOI CUCTEMH, IO MATPUMYE CTaH XPOHIYHOTO 3arajieHHs B CyIUHHIN
CTIHII Ta TKAHWHAX HUPOK. B eKcrepuMeHTabHUX MPOCTIEKTUBHUX JOCTI/HKEHHAX Y XBopux 3 Al' OyB
BHSIBIICH 3B's130K MK piBHEM AT Ta KiIbKICTIO IIUPKYITFOFOUKX JIiM(poImTiB Ta MoHOIHTIB [8]. Hanpukiaz,
THTEpIIeHKIH-0, 110 BUIISIAE SIK MPEAUKTOP HECTIpUSTIMBUX pe3ynbrariB npu COVID-19, — oaun i3
KJIFOUOBHX LUTOKIHIB B iHIIliamii iMyHo3ananbHoi BiamoBiai mpu Al™ [6]. Mo)kHa BBaXkaTH, 1110 1HTOITOPH
PAAC, mo 3abe3neuytoTh Kpammii KOHTpoib AT, 4acTKOBO ONOMAararOTh CTPUMYBAaTH IucOaiaHC
imynnoi cuctemu ripu AT [7]. V xBopux 3 AT y miepion BipycHOI iH(EKIIii HEOOXiJHO KOHTPOIIFOBATH PiBHi
apTepiaibHOTO THCKY Ta MOHITOPYBATH CEpPIIEBO-CYTMHHUN PU3HK.

COVID-19 Ta inridiTopu peHiH-aHIi0TeH3UH-aJIbI0CTEPOHOBOI CHCTEMH.

OcHoHa fist inrioitopis AII® (1AII®D) nos's3ana 3i 3HmwxeHHsM yrBopeHHs1 ATII, a 61okaTtopis
peuenropiB 1o ATII (BPA) — 3 npurniuennsim B3aemoii ATII 3 aHrioTreH3MHOBMMH perieniTopamu |
tuny (AT1-peuentopn). Ha BigMiHy BiJ eKCIIEpUMEHTAIBHUX AOCiLKEHb, Y XBopux Ha COVID-19 He
OTPHMaHO TIEPEKOHJIMBHX JIOKa3iB TiBuIIeHHs ekcripecii AIID2 Ha moBepxHi KIIITHH-MIIIIEHEH, a 0TXKe,
1 BipycHOro HaBaHTaxeHHs npu npuitomi iATI®/BPA [13]. BoueBuap, migpuinenHs aktuBHocTi AITD2
Ha QoHi Teparmii iHriditopamu PAAC aBTOMaTHYHO HE 03HAYa€ 301IbIICHHS] CIPUHHATIMBOCTI XBOPOTO
1o indexkuii [10, 14]. V pobGoti JLi et al. mokasano, 1o y xBopux, rocmiranizoBanux 3 COVID-19 y
Kurai (n = 1178), OyB BincytHii 3B's30k mpuiiomy iAIID/BPA 3 TspkkuMm mepebirom iHgekii Ta
BUCOKOIO JieTayibHICTIO [15]. Y nocnmimpkenni G.Mancia Ta iH. Tpu aHaji3l «BUIAJIO0K-KOHTPOJIBY Ha
iTamiiicekiii koropti xBopux Ha COVID-19 (n = 6 272, cepeaniii Bik — 68 + 13 pokiB) He OyJI0 BUSBICHO
HeratuBHOro BIUMBY 1ATI®D/BPA Ha pusuk yckiaaHeHs [16].

3'sIBUIIHICS TIEPIIi JIOKa3W 3HW)KEHHS TOCTITaIbHOI JeTalibHOCTI Ha (oHI mpuiioMy 1HTIOITOpIB
PAAC y xBopux na COVID-19 [17]. 3a marmMu perpocnekTuBHoro anamizy [17], 29,5% 3 2 877
rocritanizoBanux Ha COVID-19 nauienTtis 3 A" mopiBHsiHO 3 Takumu 0e3 Al yacrime Bmupanu (4,0
vs 1,1%; 3011 — 2,12, 95%-uuii A1 — 1,17-3,82; 0,013) i norpeOyBayii iHBa3MBHOT BEHTHIIALIIT JIETEHb
(4,6% vs 1,3%; p<0,001). I'ocmitanpHa snetanpHicTh pu Al 63 aHTHTIEPTEH3UBHOI Teparrii Oyna B
2,17 pa3u Buie, HiX npu npoBefaeHHi Takoi (95%-uuit [l - 1,03-4,57; p = 0,041). He BusiBiieHo
BIIMIHHOCTEH y IMOKa3HMKax TOCHITaJbHOI JeTanbHOCTI Ha ¢oHi mpuitomy inriditropiB PAAC Ta
iHIMX npenapatis (B-010KaTOpiB, aHTATOHICTIB KAJBIIIIO Ta IIypeTHYHUX Mpenaparis). Ha cyuyacHomy
eTari Mo3uiis MDKHAPOAHUX CHUIBHOT OJHO3HAYHA: CKacyBaHHs NpuiioMy iHribitopis AII® ado BPA
xBopuMu Ha COVID-19 Moske 301IbIINTH PU3HUK CEPLIEBO-CYJUHHUX YCKIIaJHEHb, OCOOINBO Y XBOPHX
3 AT, xpoHniuHoto cepreBoro HempocraTHicTio (CH) Ta/abo mepenecenum indapkToM miokapaa (IM)
[18, 19]. TMomamemri HayKOBI MOCHIIKEHHS TO3BOJIATH YTOUHHUTH JESKi MEXaHI3MHM aKTHBAIlil Ta
inrioyBanus PAAC na ¢poni COVID-19.
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Kapaioaoriuni nposisu COVID-109.

Croropni € mokasu HeratnBHOTO BILBY COVID-19 Ha po3BHTOK CeprieBO-CyANHHOI MATONOTI1
de novo [20]. N.S. Hendren Ta iH. 3ampomoHoBaHoO IS TIO3HAYEHHs Kapaionoriyaux mpossis COVID-19
BBeCcTH HOBe TOHATTA: Toctpuit COVID-19- acormifioBanuii ceprieBO-CyAMHHUI CHUHIPOM (acute
COVIDI19 cardiovascular syndrome, ACovCS), 1mo omnucye MHUPOKAN CIEKTP CEpLEBO-CYAMHHUX Ta
tpoMOoTHYHUX yckiaaHeHb |. [octpuit COVID-19-acoriiioBanuil ceprieBo-CyJMHHUI CHHAPOM
npe/CTaBIeHUN apuTMisiMu ((iOpHIsILiEr0 Mepencepib, NUTYHOUYKOBOIO TaXikapAicelo Ta (Qiopuiisiieto
HITYHOYKIB), TOCTPUM MiOKapAialbHUM MOIMIKOKEHHSIM, (yJIbMIHAHTHUM MiOKapJUTOM Ta BEHO3HHUMHU
TPOMOOTHYHUMH TOPYIICHHSIMH Y BHITISAI TOcTporo koponapHoro cuHAapomy (OKC), iHCymbTy,
TpoMOboeMOorii nereneBoi aptepii (TEJIA). YV OumbIIOCTI XBOPHX BHSIBIISTIOTHCS O3HAKH JIETECHEBOI
rineprensii. COVID-19 Moxe CHpHUMHUTH TOCTPE ypayKeHHs] MiOKap/a, 10 MOTIPIIy€e MPOTHO3 JKUTTS
XBOpOro. Benuke 3HaueHHS Mae CBO€YacHA AIarHOCTHKA I'OCTPOrO MIOKapAlalbHOTO YIIKODKEHHS Y
MOMEHT TOCIITali3alii XBOporo Ta y mepioj ioro mepeOyBaHHS y cTamioHapi. Panime 3a maHummu
ayToIICii BCTAHOBJICHO, 110 KapioTpornHi BipycH, moaioHi g0 SARS-CoV-1, moxyTh 30epiratucs B
TKaHUHAX MIOKapJia TPOTArOM JICKIJIBKOX THXHIB 1 HaBiTh MicsniB [21]. Ha mijgcraBi BimoMocTeidt mpo
noriepeHi0 iH(ekmiro, BukiMKany Bipycom SARS-CoV-1, y xBopux, ski nmepenecnu COVID-19, y
MaiOyTHbOMY OYiKYETBHCSI 3pOCTAHHS CEPLIEBO-CYTMHHUX YCKIIATHCHb.

COVID-19 ta miokapaianbhe / kapaiajJbHe YIIKOI/KEHHS.

l'octpo Mmiokapaianpae momkomkeHHss mpu COVID-19 moxe OyTu moB's3aHe 3 MPOIECOM
HEINIeMiYHOTO TeHe3y (MiOKapaWT, UTOKIH- a0 CTpec-iHIyKOoBaHa Kapjaiomiomnaris Tomio) abo 3
MiOKapaialbHOIO  iIIEMi€l0 BHACTIMIOK aTepoTpombo3y KopoHapuux aprepiii  [22]. Toctpe
MiOKap/IiabHe MOMIKO/KEHHS TPOSBIAETHCS MiABUIECHHIM CIenn(piYHIX CEepIEeBUX OiOMapKepiB,
XapaKTepHUMH MaTOJIOTIYHUMH 3MiHaMu Ha enekTpokapaiorpami (EKI') abo mpu iHCTpyMeHTaIBEHOMY
obctexenni. Tpononinu T Ta I — BigoMi GakTopu pU3MKY HECTPHUSTIMBHX PE3yJIbTATIB MPHU TOCTPii
CepIIeBO-CYAMHHIN maroiiorii. ¥ cepii crnocrepexkenb 3a xpopumu Ha COVID-19 y Kurai rocrpe
ypakeHHs1 Miokapaa 3yctpidanocs B 10-30% [23]. Toctpe ymkomkenHss Miokapaa y 20-40%
BUTIAJIKIB MaHIQeCTyeTbCs SIK ceplueBWid OUTh y TpyAHid kmithi (y BHUMIAA imewmii Miokappa),
HapoctanHs CH (y T.4. 4Yepe3 pO3BUTOK MiOKapIuTy), apuTmis, abo cepieBa cmepTb [24].
[ligBumienHs MapkepiB nomrkomkeHHss Miokapaa npu COVID-19 — mpemukTop TsHKKOTO Tiepediry
3aXBOPIOBAHHS Ta HECHPUSTIMBOIO pe3ynpTary [2]. 3a naHMMHK MeTaaHamizy 6 nociimxens (n = 1527)
BCTaHOBJIEHO BUCOKY MMOBIpHICTh Bakkoro nepediry COVID-19 (3 pozsurkom OP/IC) npu roctpomy
miokapianpHomy ypaxenui (31 — 13,48, 95%-umit I — 3,60-50,47; = 0,0001) [25]. ¥V psmi
nociipkeHs y xsopux Ha COVID-19 npu roctpomy MioKapAiajJbHOMY IMOLIKOKEHHI BU3HAYAINCS
BUCOKI piBHI D-nmumepy, N-tepminanbHoro npo- B-tuny Harpiiiyperuunoro nentumy (NT-proBNP),
C-peaktuBHOTO OisKa Ta iHTepneiikiny-6 [ 23, 26]. Ile miATBEPKYE 3B'I30K TOCTPOTO MOIIKOKEHHS
miokapaa npu COVID-19 3 BupaskeHUM 3anajIeHHAM Ta KapJiaJbHOIO AUCHYHKLIETO.

COVID-19, rocTpuii Ta XpOHiYHUIT KOPOHAPHUIT CHHAPOM.

COVID-19 moxe OyTu TpUrepoM HECTaOUILHOCTI aTEPOMATO3HOI OJIAIIKK 3 IMOJAJIBIINM
po3ButkoM iH(papkTy miokapma (IM) [19, 26], npu npoMy 3HAYHO MiABHMIILYETHCS PH3UK CMEPTI
iH¢pikoBaHuX XxBopuX. CMmepTHicTh Bix rocrporo IM cranoButs 40% Bix 3arajibHOi CMEPTHOCTI NpHU
COVID-19 [2]. V mnarientiB 3 xponiunoro IXC mnpuennanas SARS-CoV-2-indexiii yckinaaHioe
nepebir XBopoOU BHACIIIOK JAecTabiizanii HaIBHOI aTepOMH Ta BHCOKOTO PHU3HKY 11 po3puBy [19, 26].
VY xBopux Ha COVID-19, ski panime nepeHecny iHBa3uBHI a00 omepaTuBHI BTPYYaHHS Ha CyIUHAX
ceplis, 30UTBITYEThCSI PU3UK PO3BUTKY TPOMOO3Y CTEHTIB 1 IIYHTIB.

COVID-19 Ta apurwmii.

VY cepii croctepexxenb 3a xBopumu (n = 138) 3 COVID-19, nposeaenunx y Kwurai, apurwmii
(cympaBeHTPUKYJIAPHI Ta MUIYHOUKOBI) BusiBIsUHCS y 16,7% [2]. Ilpn Tsmxkomy nepebiry COVID-19
apuTMIl peecTpyBaUCs TPUOIN3HO B 5 pa3iB yacTille, HOK NP JIETKoMy. PeruauBy napokcu3MaibHOT
¢iOpwsiii  nmepencepap QikcyBamucss 'y 23-33% mamientiB 3 TokkuM nepebirom COVID-19, a
MapoOKCU3MH, 1110 Briepiie BUHUKIH, — Y 10% [2]. 3a HenaBHiM moBigomieHHsM 3 Itanii, 3 355 momepriux
XBOpUX (cepeHiii Bik — 79,5 poky, 30% — xinku) ¢hidpusiis nepencepab B aHaMHe31 BinzHaueHa y 24,5%
[28]. TIporHo3 3ameXuTh Bim BHAY TMOPYIIEHH CEPIIEBOTO PUTMY Ta TsDKKOCTI Tepebiry COVID-19
(CHIpUATIMBIIINIA TPOTHO3 MIPH JIETKIM Ta CepeAHbOTSDKKIN Tedii iHdekil) [29].

[ToBimOMITSIETECST TIPO MOXKJIMBHHM PO3BUTOK aputmiil y marientiB 3 COVID-19 Bracmimox
MIPOAPUTMOTCHHOTO eeKTy JiKapchkoi Tepamii (mpo momoBkeHHs iHTepBany QT Ta migBUIICHMI
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PU3UK TOSBU HUTYHOUYKOBOI Taxikapmili Tumy «mipyer») [29]. ¥V 3B'S3Ky 3 MM OOOB'SI3KOBHM €
nposenenas cranmaptaoi EKI™ y 12 BigBemenHsx Ta TpancropakanbHiii ExoKI', Bu3HaueHHS piBHA
KaJito B OioxiMiuHOMY aHami3i kpoBi. MonitopyBauus EKI' ciixg po3mounHaté B)ke HACTYITHOTO JHS
miclisl MepIIoro MpuioMy MPOTHBIPYCHHUX TpemapartiB. [Ipu BpomkeHOMYy ab0 HaOyTOMY CHHIPOMIi
nopokenoro QT, Buxignoi Opagukapmaii (< 50 ya./x8) koutpoias EKI' HeoOXigHui yepes 4 roauHH
TICJISI TIEPIIIOTO MPUHOMY MTPOTUBIPYCHUX Tpernaparis. Jlo mpru3HadeHHs TPOTUBIPYCHOI Teparlii piBeHb
KaJiio B Mja3Mi KpoBi He MOBUHEH OyTH < 3,5 MMoJb/1. Y XBopux 3 QiOpmisiuiero mepencepab Cimij
KOHTPOJIIOBATH PHUTM CEpIls, YacTOTy UIIYHOYKOBUX CKOPOYEHb Ta MPOBOAMTH MNPOQiTaKTUKY
TPOMOOEMOOIYHNX YCKJIaJHEHh 32 JJOMOMOTOI0 TPHU3HAYEHHS AaHTHUKOATyJISHTIB, BPaXOBYIOUH
HMOBIPHICT B3a€MO/Ii1 IEPOPATBHUAX aHTUKOATYJISHTIB 3 IPOTHBIPYCHOIO TEPAITTI€TO.

BucnoBku. Brmme Bipycy SARS-CoV-2 Tta iHmmx mnartoreHHHX (akTopiB, IO MarwTh
TOKCHYHI, TIPO3anaibHi Ta MPOKOATYISHTHI €(PeKTH, MOKe MPHU3BECTH 1O ICKOMITCHCAIll CYMyTHIX
CC3 Ta 30impmmTH TOCHITaNBHY JeTanbHicTh. HoBa pomp AIID2 sk pemnenrtop ans Bipycy SARS-
CoV-2 neBHOW MIipO0 MOSCHIOE MATO(Mi310J0TTYHUN 3B'SI30K MIXK BIpYCHOI 1H(EKIII€0, IMyHHOO
cuctemoro ta CC3.

Hoga kopoHnaBipycHa iH(]eKIIis MOke TPOBOKYBATH TOCTpE Ypa)KeHHS MioKapja Ta iHII HOBI
Kapaionoriuni yckmagHeHHs. OCKUIBKHM PsJi JIIKapChKUX MpernapaTiB, M0 BHKOPHUCTOBYIOTHCS TPH
COVID-19, wmaroThb KapAiOTOKCHYHUM  BIUIMB, HEOOXiMHMH MOCTIHHMKA  KOHTPOJb  HAj
remoauHamigHuMu mapamerpamu, EKI ta ExoKI (3a mokazanHsMy).

3B's130K mpuitomy OnokatopiB PAAC (IAII® ta bPA) 3 migBumieHnM pu3uKoM iH()IKyBaHHS
XBOpHUX Ta noripieHHsM nepediry COVID-19 na cywacHoMy eramni He MiATBEPIHKEHO, TOMY MalliEHTH
3 CC3 moBHHHI MPOJIOBXKYBATH iX mpuiioM. Tux, xTo Brkus miciast COVID-19, noninsHo 3amydaT 10
mporpaM MeAn4yHOi peabimiTarii Ay OUTBII IMIBHIKOTO Ta SKICHOTO BiAHOBICHHS (DYHKIIH pi3HUX
cucteM (Hacamrmepel AMXalbHOI Ta CEPUEBO-CYAMHHOI), TIOKPALICHHS SKOCTI JKUTTSA Ta 3HMKCHHS
PHU3HKY 1HBaJIiAM3allii.
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Beryn. Exonoriuna curyartisi, sika ckiajgacs Ha TepuTopii YKpaiHH depe3 HEeKOHTPOIbOBaHi
BUKWJM TIPOMHUCIIOBHX WiJIPHEMCTB Ta TEXHOTEHHI TOPYIIEHHS B cdepi KOMYHAIBHUX ITOCIYT
(30Kpema BOZOMOCTAaYaHHs) CTBOPUIIA 3POCTAIOUY 3arpo3y Ul AOBKIJUISA, a BiAMOBIAHO VIS 30POB'S
mrozei. BaxknuBa posib y IbOMY MPOLIECT HATEKUTH COJISIM BaXKKHX METAIB, 5IKi, BOJIOJIIIOYH BUCOKOIO
TOKCHYHICTIO, 3[TaTHI HArpOMaKyBaTHCS B )KMBHX OpPTaHi3Max 1 HaBITh y HE3HAYHUX KOHIICHTPAITIIX
nopyuryBaT GyHKIIT opraHi3My Ta BUKJIMKATH pi3HOMaHiTHI matosorii [1, 2, 3, 12]. Ha Binminy Bix
OpraHiYHUX CIOJYK, TOKCHYHI MeTaal HE PYHHYIOTbCA y BOII Ta TPyHTi, a TOMY 3 BOJOIO Ta
MPOAYKTAMH Xap4yBaHHs HAaIXOMATh IO JIFOJICHKOrO OPraHi3My i MOCTYIIOBO PYHHYIOTH ioro[4, 5, 7,
8, 9, 10, 11, 13, 14]. Came me i 3yMOBHIJIO METY HAIIOTO JOCHIKEHHS: BU3HAYNTH 3aKOHOMIPHOCTI

RS Global 11(72), December 2021 61



WORLD SCIENCE ISSN 2413-1032

3MIHM IIIBHOCTI CYyAWH MIKPOLMPKYJIATOPHOTO pycla y 4YacToyKax 3arpyJHHHHOI 3aJ03U
0e3nmopoHUX OUTMX HIYpiB — CaMIliB PENpPOXYKTUBHOTO BIiKy HPH BXXHBAaHHI 3 BOJOI HE3HAYHUX 103
coJlell BAKKHX METaJiB YIPOAOBK JABOX MICSAIIIB.

Marepiaau Ta MeToau aocaimkeHHs. JlociipkeHHs poBeAcHO Ha 40 0e3mopoaHux OUTUX
IIypax-CaMIIsgX PenpoxXyKTHBHOTO BiKY, KHX Oyno po3aineHo Ha 4 rpymu no 10 ocobun B KoxHii: |
rpyna — KOHTPOJIbHI TBAPHHH, SIKi CIIOKHBAIN ITUCTHIIFOBAHY BOIY, 2 TpyTa TBapHH, SIKi CIIOXKHBAIIH
BoaHi po3unnu — CuSO4-5H20 B 1031 0,247mr/aM®, 1110 BiANOBiIa€ BMICTY MiHEpaly XalbKaHTHTY Y
3alUIaBHUX JUISHKax piku Tucw, 3 rpyma — BoaHuii pozunH ZnSO4-7H20 (umHKOBa cifb cipyaHoi
kucnotu) B 103i 1,505mr/nm3, 4 rpyna — Boamuii posunn FeSO4-7H20 (3anizHuii Kymopoc) B 103i
0,5mr/mm3. lorisa 3a TBapMHAMH Ta BCi MaHIMyJNSALii IPOBOAWIN y BiANOBIAHOCTI 3 IOJOKEHHAM
«EBpOMEHCHKOI KOHBEHIII MpO 3axUCT XpeOeTHHX TBAapUH, SIKi BUKOPHCTOBYIOTHCS IS
EKCIIEpUMEHTAIILHIX Ta 1HIMUX HAayKoBHX Iinei» (CtpacOypr, 1986 p.), a Takoxk «3araibHUX ETHYHUX
MIPUHLIMIIB €KCIIEPHMEHTIB Ha TBapUHAX», yXBaleHnX [lepmnM HaIlioHaThbHIM KOHTPECOM 3 Oi10eTHKH
(Kui, 2001p.) Ta Bumor [omatky mo «[IpaBun mipoBedeHHs pOOIT 3 BHKOPHUCTaHHSIM
eKCIepUMEHTAILHIX TBAPHH», 3aTBEPKEHUX Haka3oM MiHicTepcTBa 0XOpoHH 310poB's Ne755 Bin 12
cepras 1977 p. «IIpo 3axomu o0 MOAANBIIOTO YAOCKOHAJIEHHsS OpraHi3amiitHux ¢opm poboTh 3
BUKOPUCTAHHIM MiJJOCTIIHUX TBapuH». 3arpyJHHHHY 3a103y 3a0upanu y TBapuH mia edipHUM
Hapko3oM. Marepian Ajisl TICTONOTIUHUX JOoCHipKkeHb (ikcyBanu B pozunHi ®CO (dopmanbaeria —
100mi1, criupt etunoBuidr 96° — 60 M, TpoAsHA onroBa kuciota —30 MiI) 1 3anmBanu B mapadiHOBI
Omoku. licromoriymi  3pi3W  TOBHIMHOIO  5—7 MKM  (apOyBanmm  reMaTOKCHIIH-€03UHOM.
Mopdomerpuunum Merogmom CredanoBa C.b. [6] 3a monmomororo citku Ne3/16 iz MiKpOCKOIIOM
MBU — 3 (oO'extuB x70, 6iHOKymsipHA Hacamaka x1,5, okynsipu x15) BH3HaYaNH OIUTBHICTH BEIHKHX,
cepenHix Ta Manmux niMdorwmri. [{udppoBi BenWUMHE EKCIIEPUMEHTAIBHUX IaHWX IPEACTaBICHI
BUOiIpKkoBUMHU cepeaniMu (M) 3 moBipumM iHTepBaniom (+L) mnst piBHs BiporimHocti p=95% 3a
CrerogentoM. Li mapamerpu po3paxoBysaiu MetogoMm Ctpenkosa P.E. [6].

PesyabTaT Ta iX 00roBopeHHst. Y pe3ysibTaTi MPOBEACHUX TICTOJOTIYHHUX Ta
MOP(GOMETPUYHUX JTOCTIKEHh HAMH BCTAHOBJEHO, IO B KOHTPONBHIA rpymi TBapuH (Tabm. 1)
mieHicTs BeHyn (0.216+0.028) y KipkoBiii peuoBHMHI Maibke BIBIYI TepeBaka€ HaJl UIUIbHICTIO
aprepion (0.130+0.022). Taka >k KapTHHA CIIOCTEPIra€TbCcs B MO3KOBIH PEYOBHHI: MIIJTHHICTH BEHYI
craoButh 0.380+0.028, a aprepion 0.194+0.011. IimpHicTe kamimsapiB (0.540+0.039) B kipkoBiit
PEUOBUHI B YOTUpU pa3u mepeBaxkae miubHICTH aprepion (0.130+£0.022) i nBa 3 MOJIOBUHOK pasu
NEPEBUILY€ LITBHICTh BeHY. Y MO3KOBiil pe4oBHHI minbHicTh KamiyspiB (0.332+0.022) B He3HauHil
Mipi € MeHmow 3a mneHICTH BeHyn (0.380+0.028), ame maibke BIBidUi OUIBINOI 32 IIUIBHICTH
aprepios. Y IpyTidl rpyIi — TAOCHTIIHI Iy pi-camili, sSIKi CIIOKUBaU BoHI po3unHu — CuSO4-5H20
B 1031 0,247mr/gqm3, BHABICHO HACTYNHI 3MiHM IIUIBHOCTI CYAMH MiKPOLHMPKYJISATOPHOIO pycia
(tabm. 2): IIIBHICTE apTEpioNl TMOPIBHAHO 3 KOHTPOJIBHOK TPYIOK TBapHH 30LIBIIMIACH 3
0.130+£0.022 mo 0.150+0.028, a WITBHICTH BEHYN Maibke He 3MIHWJIACS 1 CTAaHOBUTH BiJIIOBIIHO
0.230+0.028 i 0.216+0.028; minbHicTh KanuipiB (0.840+£0.042) y KipkoBiii pedoBUHI MOPIBHIHO 3
KOHTposbHOIO Tpymoro (0.540+0.039) 36impmmnacs B MiBTOPH pas3d, a SIKIIO HOPIBHIOBATH 3
mineHicTIO aprepion (0.150+0.028), To BoHa Oinbma B 5.5 pasiB, a miineHicTh BeHyHd (0.230+0.028)
nepeBakae B 3.5pa3u. Y MO3KOBIH pe4OBHHI, IIOPIBHSIHO 3 KOHTPOJILHOIO TPYIIO0, IIUIBHICTH apTepioi
(0.330+0.022) 36inpmmnacey B 1.7 pasu, miinsHicTh BeHya (0.480+0.026) 36inpmmnacs B 1.2 pasm, a
nIbHICTE Kanispis (0.532+0.022) 36inpmmnacs B 1.6 pasis.

Tadauns 1. inbHICTh CYMH MIKPOIMPKYIIATOPHOTO pyclia B YACTOYKaX 3arpyIHHHHOI 3aJI03H
OlIMX NIypiB-CaMIIIB PENPOIYKTUBHOIO BiKY B KOHTPOJIBHIM rpyri Ha mwionti 992.25mkm , X+ L (min — max

30HU YaCTOYKH 3arpyIHUHHOI 3aJI03H LIinbHICTH CyTUH MiKPOLUPKYJISTOPHOTO pyciia

Aptepionun Benyau Kaminsipu
KipkoBa pedoBuHa 0.130+0.022 0.216+0.028 0.540+0.039
(0.110-0.150) | (0.190—0.240) | (0.480—0.550)
Mo3KoBa pedoBHHa 0.194+0.011 0.380+0.028 0.332+0.022
(0.180-0.200) | (0.350-0.400) | (0.310-0.350)
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Tadmuus 2. I[ibHICT CYAHMH MIKPOIMPKYJISTOPHOTO pyclia B YaCcTOYKAX 3arpyIHUHHOI
3a7103U OUTHMX IypiB-CaMIlB PEMPOMYKTUBHOTO BIKYy B APYTiM Tpymi TBapWH, SIKi CIIOKMBAJX BOIHI
o3unnK — CuSO4-5H20 B m03i 0,247Mr/am>ra wiomi 992.25mkm’, X+ L (min — max).

30HH YaCTOYKH 3al“pyI[HI/IHHO'1' 3aJI03U

IIimpHICTh CyAMH MIKPOLUPKYJISTOPHOTO pyciia

Aprtepionu Benynu Kaninspu
KipkoBa petoBiHa 0.150+0.028 0.230+0.028 0.840+0.042
(0.130-0.170) | (0.190-0.250) | (0.680—0.990)
MosKoBa pedoBHHa 0.330+0.022 0.480+0.026 0.532+0.022
(0.310-0.350) | (0.450-0.540) | (0.510-0.550)

VY Tpertiii rpymi mignocnigHux TBapuH (Tadun.3), siki cnokuBaniu BoaHHM po3unmH ZnSO4-7H20
(MHKOBa Cimb cipyaHoi kucaotd) B m03i 1,505 mr/mv®  BuUsBIEHO 30iNBIIEHHS BCIX  CyaMH
MIKPOIIMPKYJISITOPHOTO pycia SIK B KIPKOBiM, TaKk i B MO3KOBI PEYOBHMHI IMOPIBHSIHO 3 KOHTPOIBHOO
rpymnoto. LL{inbHICTB apTepion B KipKoBiii pedoBuHi 30umbmmuack B 3.3 pasu 3 0.130+0.022 o 0.430+0.019;
HIUTGHICT BEHYJ KipKOBOI PEUOBMHH 30UIbIIMIacek maibke y 2 pasu 3 0.216+0.028 100.416+0.038;
IIUTBHICTB KaNJIsIpiB KipkoBoi pedoBrHA 30imbmmnack 1.5 pasu 3 0.540+0.039 no 0.840+0.044.

Ta6muusa 3. LiTeHICT CyAMH MIKPOIMPKYJIATOPHOTO pyclia B YacTOYKax 3arpyJIHUHHOL
3a5103u OUTMX HIypiB-CaMIliB PETPOAYKTUBHOTO BIKY B TPETii TPyl TBapWH, SKi CIIOKHUBAINA BOJIHUN
po3uun ZnSO4-7H20 (uuHKOBA Cijib cipyaHoi KucaoTu) B A03i 1,505 mr/mm® na mmomi 992.25 Mk,
X+ L (min — max).
30HM YaCTOYKH 3arpyAHUHHOI 3aJI03H

HIiTBHICTD CYAMH MiKPOIMPKYJISATOPHOTO pyciia

Aprtepionu Benynu Kaninspu
KipkoBa pedoBiHa 0.430+0.019 0.416+0.038 0.840+0.044
(0.410 —0.450) (0.390 — 0.440) | (0.780—0.890)
MosKoBa pedoBuHa 0.268+0.021 0.563+0.027 0.892+0.052
(0.280 — 0.300) (0.510-0.600) | (0.840-0.950)

Y MO3KOBiH PEYOBHHI TaKOX CIOCTEpIiraeTbcsi 30UIBLICHHS LIUIBHOCTI apTepion y 2 pasu 3
0.194+£0.011 mo 0.268+0.021; mineHiCT BeHysn — 30uIbmmnacs 1.2 pasu 3 0.480+£0.026 no
0.563+0.027. CyTTeBo 30inpmmIacs midpHICTh KansapiB 3 0.332+0.022 xo 0.892+0.052 — me maibxe
B 2.5 pa3u TOpPIiBHSIHO 3 KOHTPONBHOI Tpymoro TBapwH. lllimpHicTs kamimspiB (0.840+0.044) y
KipKOBiii PEYOBWHI BIBiUi IepeBakae IMIUIBHICTH aprepion i BeHyn (BimmoBigHo 0.430+£0.019 i
0.416+0.038). YV Mo3KkoBiii peuoBHHI IUTBHICTh KamisipiB (0.892+0.052) B 3.3 pasu mepeBaxkae
mriteHICTE apTepion (0.268+0.021) i B 1.5 pasu urinbHicTs BeHyd (0.563+£0.027).

Ta6muus 4. LL{inbHICTE CyAMH MIKPOILMPKYIIATOPHOTO PYCIIa B YaCTOYKAX 3arpyIHHHHOI 321031
OLMX TIypiB-CaMIliB PENPOYKTHBHOTO BIKY B YETBEPTil TPyIi TBapHH, sIKi CHIOKWBAIIA BOIHHUIA PO3UNH
FeSO4:-7H20 (3anizumii kynopoc) B 103i 0,5 mr/am® ma maomti 992.25 mxm?, X+ L (min — max).

30HM YaCTOYKH 3arpyAHHHHOI 31031 HIiBHICTh CYyAMH MIKPOLUPKYJIATOPHOIO pyciia

Aprtepionu Benynu Kaninspu
KipkoBa pedoBiHa 0.139+0.022 0.226+0.026 0.640+0.054
(0.110-0.150) | (0.190—0.240) | (0.580 —0.660)
MosKoBa pedoBHHa 0.204+0.016 0.380+0.022 0.422+0.020
(0.190 - 0.220) | (0.350—0.400) | (0.390 -0.450)

VY derBepridt Tpymi MiAJOCHITHUX OUTMX NIypiB-CaMINiB PENPOJYKTUBHOTO BIKY , SKi
CHOKUBAIK BOAHMH po3unH FeSO4-7H20 (3anizumii kynopoc) B 103i 0,5 mr/am® (1a6:1.4), nopiBHAHO
3 KOHTPOJBHOI TPYIO0 (Ta0u. 1) MOKa3HUKY MIIIBHOCTI CYJTUH MIKPOIUPKYJISTOPHOTO PyCiia CYyTTEBO
HE 3MIHWIHCS. Y KipKOBil PEYOBHHI YaCTOUOK 3arpyIHHHHOI 3371031 MIUTBHICTE apTepion 0.139+0.022
(y xontponbHiii Tpymi — 0.130+0.022), minsnicts Benyn — 0.226+0.026 (y KOHTposbHIM rpymi —
0.216+0.028); minpHicTs Kamiysipis - 0.640+0.054 (y xonTponsHiii rpymi — 0.540+0.039). ¥V mo3ko0Biit
pEYOBHHI TaK camMo: IIUIBHICTE aprepion — 0.204+0.016 (y xoutpompHik rpymi — 0.194+0.011);
miinpHICTE BeHynm — 0.380+0.022 (y xoHTpompHiH Tpymi — 0.380+0.028); mITBHICTE KamiIsapiB —
0.422+0.020(y xouTpOABHIN rpymni — 0.332+0.022).
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BucHoBku. TakuM 4MHOM, 3 TPHOX COJICH BaXKKUX METAJIB, SKi CIIOKUBAIM MiIOCHIHI Ol
IIypi-caMIli PEeNpOAYKTHBHOTO BiKy B HE3HAYHHX KOHIIEHTPAIlISX MPOTATOM 2-X MICSIIB HaiMEHII
TOKCHYHMMH U1 OpPraHisMy € Boauuii posumn FeSO4-7H20 (3anmisnmii kynopoc) B m03i 0,5 mr/mve.
Haii6inpm TokcnunuMm € Boguui pozunH ZnSO4-7H20 (umHKOBa Cifb Cip4aHOi KHCJIOTH) B 031
1,505 Mr/mm3, BAKUBaHHS SKOTO IIPU3BENIO 10 301IBIICHHS BCIX CyJMH MIKPOIMPKYJISTOPHOTO PyCla K
B KipKOBIi{, Tak 1 B MO3KOBIll PEUYOBHHI YaCTOYOK 3arpyJHHHHOI 3aJ03H MOPIBHSIHO 3 KOHTPOIHHOIO
rpynoto. LinpHICTh apTepion y KipkoBiii peqyoBuHi 30iibmuaacek B 3.3 pasu, MIUIBHICTD BEHYI — Y 2
pasu, WIIBHICTh KaniisipiB — y 1.5 pa3u; y MO3KOBiil peuOBHHI TaKOX CIIOCTEPIraeThCsl 301IbIICHHS
IIUTBHOCTI apTepion y 2pas3u, MIIBHOCTI BeHyn — y 1.2 pasu, MIIBHOCTI KamisipiB — B 2.5 pa3u
MOPIBHAHO 3 KOHTPOJBHOIO TPYIIOK TBAapHH. Y MiATOCTIIHUX IIypiB-CaMIIIB, SIKi CHOKHBAIW BOIHI
posunan — CuSO4-5H20 B n03i 0,247 mr/am®, minbHICTE apTepion i BeHyN y KipKOBili pedoBHHi
YaCTOYOK 3arpyJHHHHOI 3aJ03W Maibke He 3MIHWIacs, a MIUIBHICTh KallispiB, IOPIBHAHO 3
KOHTPOJIGHOIO TPYMOI0, 30UMbIImiacs B TIBTOPH pa3d, Y MO3KOBIH pEYOBWHI, MOPIBHAHO 3
KOHTPOJIHOKO TPYIIO0, IIUIBHICT apTepion 301abInmiack B 1.7 pa3u, MUILHICTh BEHYJI 301IbIINIACS B
1.2 pa3m, a miiIbHICTE KaminspiB 30iunbmmnacs B 1.6 pa3is.
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Materials and methods. The study was performed continuously, included
KEYWORDS 1297 women who underwent infertility treatment by in vitro fertilization

from 2019 to 2021. at the state I\VF center. Of these, the basic group - 530
women of late reproductive age (35-49 years), average age - 37.01 + 2.02
years. The comparison group included 767 women with infertility aged 20-
35 years, average age - 30 + 2.79 years. The medical status of patients was
assessed according to a comprehensive objective examination. Social status -
based on the results of the survey.

Results. We have found significant differences in the causes of infertility in
women of advanced maternal age (from 35 to 49 years) in comparison with
infertile women age below 35 years. The predominant causes of infertility in
the basic group are the combined factor (42%), multiple female factors
(20%) and reduced ovarian reserve (17%). A significantly smaller
percentage of women presented the absolute tubal factor (6%) or no
gynecological pathology but isolated male factor infertility (9%). The
comparative analysis of the social status of the women from the basic and the
reference group has found no fundamental differences.

Conclusions. Significant differences in the causes of infertility in women of
advanced maternal age, the frequency of labors, the assessment of the social
situation of infertile women of advanced maternal age are the basis for the
development of ways of optimization of the specialized medical assistance
for infertile couples and the improvement of the efficiency of treatment.
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Women’s reproductive health is of crucial importance for the well-being of women
themselves, their families and humanity as a whole. Nowadays, it is the medicosocial significance of
infertility that comes to the forefront, and its spread due to changes in the reproductive behavior and
low birth rates [1, 2, 3, 4]. Infertility often goes together with psychological issues, disturbance of
sexual relations, social adaptation, decreased quality of life [5, 6, 7, 8]. In Ukraine, infertility is in one
of the top 4 priority issues of reproductive health. In some Ukrainian regions, infertility rate ranges
from 10 to 15% and may reach up to 20% [9, 10, 11, 12]. The reproductive status of women is
currently characterized by the fact that maternity is postponed to the moment when a family as a
whole and a woman in particular have reached an acceptable material and social status. More and
more women become mothers in advanced maternal age (above 35 years) [13, 14].
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The reproductive period, i.e. the age at which a woman is capable of childbearing, is
determined individually, this period begins with the onset of the first menstruation and ends with
menopause. Most women reach menopause before the age of 50, but biological fertility begins to
decline 10-12 years before this stage. Modern women postpone the implementation of their
reproductive function to a later date. The average age of women who apply to family planning centers
for infertility has increased significantly in recent years [15, 16].

Nowadays, the trend towards later maternity is observed more and more often in the
developed countries. The natural processes of aging of the endocrine system and the organs
participating in conception and gestation are of primary significance. At the same time, the
accomplishments in the contemporary technologies make it possible for women of advanced maternal
age to fulfill their dream of maternity by means of extracorporeal fertilization.

Therefore, one should monitor women’s health, detect gynecological and extragenital pathologies
to treat them as early as possible, identify the key risk factors for reproductive health [17, 18, 19].

The purpose of the study: to study, evaluate and comparative analysis of the causes of
reproductive health disorders, to identify socio-hygienic characteristics of women of late reproductive
age with infertility.

Materials and methods. The study was performed continuously, included 1297 women who
underwent infertility treatment by in vitro fertilization from 2019 to 2021. at the state I\VF center. The
women were divided into two groups: the basic group of 530 women of advanced maternal age (from
35 to 49 years, average age 37.01 + 2.02 years, percentage of primary infertility 41% (219), average
duration of infertility7.9+4.9 years) and the reference group of 767 infertile women aged between 20
and 35 (average age 30 + 2.79 years, percentage of primary infertility 62.5% (480), average duration
of infertility 5.2 + 3.35 years). The patients’ medical status was assessed on the basis of the data of a
complex objective examination: consultations with specialists, instrumental and laboratory
examinations. The assessment of gynecological morbidity included the general morbidity level, the
structure of morbidity, the remoteness or duration of a pathological process, the combination of
pathologies and the peculiarities of women’s chronic morbidity. The patients’ social status was
assessed on the basis of the results of questionnaires and interviewing of women.

Research results.

The results of this study suggest that there are significant differences in causes of infertility in women
of late reproductive age (35 - 49 years) compared with women of reproductive age with infertility up
to 35 years. The predominant cause of infertility in the basic group is the combined factor - 42% (35%
in the reference group) (x2 = 6.38, p<0.05), the second most frequent cause is multiple female factors
(20%) (7% in the reference group) (x2 = 45.05, p<0.01), the third one — reduced ovarian reserve (17%)
(0% in the reference group) (p<0.001). A significantly smaller percentage of women of advanced
maternal age presented the absolute tubal factor (6%) (26% in the reference group) (x2 = 82.97,
p<0.001) or no gynecological pathology but isolated male factor infertility (9%) (21% in the reference
group) (x2 = 33.01, p<0.01). No significant differences between the groups have been found in such
causes of infertility as endometriosis, ovulatory dysfunction, infertility of uncertain genesis (p>0.05).
Regarding secondary infertility - low spontaneous aggression was observed 1.8 times more often, low
shyness - 6.1 times more often, high openness - 1.8 times less often, high emotional lability - 2.4 times
less often than in primary infertility. Patients with secondary infertility who have children are 3.4
times less likely to have high sociability, 3.1 times more likely to have high neuroticism, 1.4 times less
likely to have low spontaneous aggression, and 4.3 times less likely to have low extraversion.
compared with infertile women who do not have children. Severe depression is found in every fourth
fertile patient and only in isolated cases of infertility. It is concluded that infertile women of late
reproductive age with endometrial pathology are much less likely to be depressed and more likely to
have such personality traits as sociability, extraversion and masculinity; patients with primary
infertility are more prone to spontaneous aggression, shyness, emotional lability compared to
secondary infertility; dysfunctional personality traits are least common in patients with secondary
infertility; the personality profile of secondary infertile women who have children is close to the
personality profile of fertile patients of late reproductive age with endometrial pathology.

There are many factors responsible for lower birth rates in women of late reproductive age.
These include age-related ovarian aging, ie natural processes of atresia and decreased ovulatory
reserve, and factors related to the reproductive organs (uterus, ovaries) and general health. The main
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consequences of "aging" of egg cells are low levels of fertilization, poor embryonic development,
increased likelihood of miscarriage and the development of hereditary pathologies of the fetus. For
example, trisomy is observed in almost 35% of all clinically recognized pregnancies in women over 40
years of age, but only in 2-3% of all clinically recognized pregnancies.
Late motherhood is relevant today and will remain relevant in the future. One way to solve this
problem is to cryopreserve your own eggs. Even now, young women in many countries around the
world who are not planning a pregnancy at this stage of their lives are increasingly interested in the
possibility of cryopreservation, i.e. "freezing" of their genetic material. "Deferred motherhood" allows
women to become mothers without the risk of losing their reproductive potential with age.
Conclusions. The problem of infertility among women of late reproductive age remains
relevant. The number of women of advanced maternal age wishing to have children is growing from
year to year. Special differences in the causes of infertility in women of advanced maternal age, the
assessment of the social situation of infertile women of advanced maternal age are the basis for the
development of ways of optimization of the specialized medical assistance for infertile couples and the
improvement of the efficiency of treatment.
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TpaBma € OJHi€I0 3 MPOBIJHUX NMPHYMH CMEPTiI B yCiX BIKOBUX IpyIax y BChOMY CBiTi. Y
CyYacHil KJIiHIYHIN mpakTuli mpobnema eeKTUBHOI Teparlii HalieHTIB 13 MOJITPaBMOIO 3aJIMIIAETHCS
aKTyaJIbHOIO MPOOJIEMOI0 CHCTEMH OXOPOHM 3A0pOB’S, 10 OOYMOBJIEHO, 3 OAHOTO OOKY — 3HAYHOIO
MOMIMPEHICTIO TaHO1 MATOJIOT1], a 3 IHIIOTO — HAsABHICTIO y OUIBIIOCTI BUMAKIB CYIyTHIX MATOJIOTIH, SIKi
MOXYTh CYTTEBO OOTSDKYBAaTH CTaH IMAlllEHTa; CTBOPIOBATH CKJIAIHOCTI y mia0opi ¢apMakoreparrii i3
BpaxyBaHHSIM B3a€MOJIii mpemnapatiB, ix edekrtuBHocti [1, 2]. 3 uwmcna mocrpaxgamux 15-20%
PETYISIPHO BXKHBAIOTH aJIKOTOJIb, IPUIOMY OJTH3bK0 15% 3 HUX CTPaXKIal0Th HA XPOHIYHUH aKOTOII3M,
xoua (pOopMaIbHO Ha OOJIKYy B HApPKOJIOTIYHOMY JHCIaHcepi croath oauHuii 3 HUX[3]. He Bukmmkae
CYMHIBY, L0 HasBHICTb B aHaMHE31 XPOHIYHOTO aJKOTOJIi3My MOE CYTTE€BO BIUIMBATH Ha mepeoir,
NPOTHO3 Ta TPUBAIICTH OCHOBHOTO 1 CYIyTHIX NATOJIOTiH, MPOBOKYBaTW HEaJeKBaTHY BIIIOBiAb Ha
Teparmito Ta 0OyMOBIIIOBATH HEIOCTATHIO €(PEKTHBHICTH 3aCTOCOBYBAaHHMX JIKapChbKuX 3acobiB [4, 5]
3rigHO 3 CyYaCHHMH YSBJICHHIMH, IOJITpaBMa XapaKTepHU3YEThcsl (OPMYBAHHSIM BHPA3HOI CHCTEMHOI
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3amajbHOI BIAMOBII Ta PO3BUTKOM AMCOAaHCy aHTHOKCHIAHTHO-IIPOOKCHIAHTHOT CUCTEMH, HACTIKOM
YOro € BHPa3HUM OKHCHHI cTpec. KpiM TOro, JaHuWii CTaH XapaKTepu3yeThCs PO3BUTKOM TiMOKCIiI, ska
Ma€ sIK TOCTpi, TaK i BIICTPOKOBaHI HACHIAKH AJsI OpraHisMy. Y BHUIAAKy MOE€JHAHHS 3a3HAYCHHX
MATOJIOTI — TONITPaBMU Ta XPOHIYHOTO AalKOTONI3MYy 3 CHHApPOMOM BiaMiHu ankoroiio (CBA),
BUPA3HICTh OIOXIMIYHMX TMOPYIIEHh 3HAYHO MOTNIHOMOEThCA[6]. OcTaHHIM 9YacoM BH3HAYEHO, IO
NPEBAJIIOBAHHS MMPOOKCUIAHTHHUX (PAKTOPIB MIPU3BOIUTH A0 PO3BUTKY OKHCHOTO CTpPECY, IPOTrPeCcyBaHHs
AKOro 3a (i3i0NOriYHUX YMOB OOMEKYETHCS HASBHICTIO (PEpMEHTHHX Ta HE(PEPMEHTHHUX CHCTEM
AHTHOKCHJIAHTHOTO 3aXHUCTy, 30KkpeMa — cymepokcugmucmyTtasun (COJl), karanasu, BiAHOBJIEHOTO
rmyrationy (GSH), riyraTioHnmepokcuiasy, IEPOKCHPEIOKCHHIB, TIIyTaTIOHPEAOKCHHIB 1 TeM-
okcurernasu [7]. [Ipote, y pa3i TpaBMaTHYHOTO YIIKO/KEHHS, aKTUBAIIiS BUIBHOPAINKAIBHUX TPOLIECIB
TIEPEBUIIlyE€ 3aXHCHI MOXIIMBOCTI OpPraHi3My, HACHIIKOM YOTO € OKHCIIOBAIbHE pPYyHHYBaHHA
¢docdomnimiaiB KITHHHNX MeMOpaH, 10 TPU3BOAUTH 10 MOPYIICHHS iX (YHKIIOHANBHOTO CTaHy Ta y
OUTBIIOCTI BUMAAKIB — 3aru0elli KIITHH. 3a TaKUX YMOB OKHCHI YIIKOJPKEHHS KIITHHHOI MEeMOpaHu
HaOyBaKOTh XapaKTepy JAHIIOTOBOI PeaKIlii MEPEBaXKHO 3a PaXyHOK PEaKIIil JiMiIiB MeMOpaHH 3 KUCHEM,
II0 TPU3BOAWTH 1O YTBOPEHHS IIIIIHOTO TEPOKCHIY, SKHH TPOBOKYE IOAAIBIIE YTBOPEHHS
crieriyHIX aIbICTiMIB, SAKI MOPYIIYIOTh CTPYKTYpy OunkiB [8]. Y cBoro uepry, HepBOBa TKaHHWHA
0COONMBO CXWJIbHA [I0 BUIBHOPAIWKANBHUX VIIKO/KEHb, OCKUIBKM BOHAa MAa€ BHCOKHH piBEHb
MeTaboi3My KHCHIO, OaraTa Ha HeHacH4eHi )KUPHI KHCIOTH 1 Ay TOOKHCITIOYi HeHPOTPaHCMITEPH, 1 IPU
LOMY BMICT aHTHOKCHAAHTHUX (hepMEHTIB HeBUCOKHH [9]. OMHUMU 3 IPUYHH TiIBUILICHHS aKTUBHOCTI
nepekrcHoro okucHenHs nimiaiB (ITOJI) B oci0, sKi 37OBXKHUBAIOTH AIKOTOJEM, € €PEKTH CaMoro
€TaHOIy Ta MPOAYKTiB Horo MeTaboizMy (HaIpHKIIaa, akTHBHI (POPMU KUCHIO YTBOPIOIOTHCS y TIPOIIECi
CHUHTE3y ameTaibjaerimy). KpiM Toro, mpu 3J0BXKHBaHHI alKOTOJIEM BiIOYBAa€TbCSA OKHCIIOBALHA
Moudikarist (pepMeHTIB-aHTHOKCHUIAHTIB, 3HIDKEHHS IMIBUIKOCTI iX CHHTE3y, IO MPU3BOAUTH [0
3HW)KCHHS aKTUBHOCTI aHTHOKCHIAHTHHX (epmeHTiB [10]. 3a TakMX yMOB O4YiKYBaHOKO €
IHTCHCU(IKAIlS BUILHOPAIUKAIBLHUX MPOIIECIB, HACTIKOM YOTO € aKTHBAIlisl MEPEKHUCHOTO OKUCHEHHS
JIMiAIB, 0 TPU3BOAUTH O 3HAYHOIO 3HIKCHHS IUIMHHOCTI KJIITUHHOI MeMOpaHW, IMiJBUILNCHHS ii
MIPOHUKHOCTI Ta BUBUTLHEHHS KIITHHHHX J1130COM, PO3YHMHEHHSI CTPYKTYPHHUX KOMIIOHEHTIB 1 yTBOPEHHS
BEJTMKOI KITbKOCTI aKTHBHHX (DOPM KHCHIO Ta ajbJETiMiB, SKi y CBOIO Yepry aKTUBYIOTh Kacliasy, II0
IHIYKye armonTo3. TakuM YMHOM, TOJITpaBMa € BaXKMM CTAHOM, Iepedir Ta MPOTHO3 SKOTO CYTTEBO
YCKJIQJHSAIOTHCS Yy TAIlE€HTIB, ski 3a3HaiM CBA, yCKIIaJHEHMI aJIKOTOJBHUM JACipieM. 3a JaHUMU
HAYKOBOI JIITEpaTypH, 3a YMOB IOE€IHAHHSA IMX [ATOJIOTIH, Yy TMAIli€HTIB CHOCTEPIraroThCs CTIHKI
MOPYIICHHS Py METaOOJIYHUX JIAHOK, SIKI BiJUI3CPKAIIOIOTHCS 3MIHAMH MapKEpHUX OlOXIMIUYHHX
nokaszHukiB [11]. 3okpema, 3a mUX yMOB Ma€ MicClie BHpa3HHIl OKHCHHI CTpec Ta, B Liei ke dac,
NPHUTHIYEHHS (PePMEHTHHX CHCTEM aHTHOKCHJIAHTHOTO 3aXHUCTY.

Mertoro poGotu OyB aHami3 T[IOKa3HWUKIB TIEPEKHCHOTO OKHCHEHHS JIMidiB Ta
AHTHUOKCHJIAHTHOT'O 3aXMCTy Yy TAIIEHTIB 3 MOJITPABMOK CEPEAHBOI TSKKOCTI Ta 31 CTAHOM BIJMIiHH
AJIKOTOJII0, YCKJIAJIHEHUM aJIKOTOJILHUM JISIIPiEM B 3aJISKHOCTI Bifl CIIOCOOY ceallii.

Marepias i MeToaH XOCTiTKeHHsI. Y JIOCHIDKCHHS BKIHOYeHO 80 MAIi€HTIB 3 MOJITPAaBMOIO
CepenHbOI TSHKKOCTI Ta 31 CTAHOM BiJIMIHU aJIKOTOITO, YCKJIaIHEHUM aNKOTOJIbHUM aeripieM(A/l), ski
nepeOyBanu Ha jikyBaHHi y 2016-2018 pokax Ha 06a3i BiagineHHs MOJTITpaBMH Ta aHecTe3ionorii Ha 12
JADKOK A7 1HTEHCHBHOI Tepamii xBopux 31 choiydeHoro tpaBmoro K303 «XMKJIIIHIHM/L
iM. mpod. O.1. MenianinoBay. KoHTpoibHYy Tpyny cTaHoBHIH 20 370pOBHX JOOPOBOJBIIB BIKOM BiJ
20 o 48 pokiB. Kpurepii BKIIOUCHHS Mali€HTIiB: Bik Big 19-60 pokiB, HAsIBHICTH MOIIKO/HKEHb Y IBOX
1 OlblIe aHATOMO-(QYHKI[IOHAIBHUX OOJIACTSIX, CTYIiHb TSHKKOCTI TPABMATUYHOTO MOITKO/PKEHHS 32
mkanoro ISS 9- 15 Ganu (cepenHs TSHKKICTB), TSHKKICTh CTaHy nocTpaxaanux 3a mkanor APACHE II
7-14 GaniB, ctan XpoHIYHOI anKoronbHOi iHTOKCcHKauii(XAl), BusiBneHuil npu KinbkocTi OamiB >7 y
moaudikoBanomy Tecti «Citka LeGoy, 3 i Oinplie no3uTHBHI Bianosiai B onuTyBanbHUKy «CAGEy,
BcraHoBiieHU# AJ] (30ymkeHHs 3a mikanor RASS >+2; ramonuHalii; cygomMu Ta HasBHICTh A/l 3a
mikanoro CAM-ICU). Jlo mocimi/pkeHHS HEe BXOAMJIM MAIEHTH, SIKI Majgd HEOOXIIHICTh MPOBEACHHS
3arajibHOI aHecTe3il, BaKy CYITyTHIO IATOJIOTi0 (YepermHo-MO3KoBa TpaBMa; JEKOMIIeHcallii Oy1b-
KOl CYNyTHBOI Tarojiorii Ha MOMEHT OTPUMaHHS TpPaBMH, XBOpOO KpOBi, OHKOJOTTYHHX
3aXBOPIOBaHb, FOCTPE MOPYILIEHHS MO3KOBOTO KPOBOOOITY; NMCUXiYHI 3aXBOPIOBaHHS, BXKUBaHHs Oyib-
SKUX HApKOTHUYHHUX PEYOBHH, OKPIM ajlKorojo), mok. Becim 80 XxBopuM B cTalioHapi NpOBOAMIHCH
00CTEKEHHS, 3T1THO 3 MEANKO-eKOHOMIYHUM CTaHIapTaM HaJaHHS MEINYHOI TOTIOMOTH.

Jlns1 3a0e31eueHAs] BUKOHAHHS 3aBJaHb JOCHIKCHHS MAiEHTH OyJIM PO3AiIeH] Ha 2 TPYIIH,
BUXOISYM 3 METOMIB cexarii. [ po3momaily Maii€HTiB BHKOPHUCTOBYBaiacs (DiKCOBaHa MPOCTa
paHaoMi3alis i3 3aCTOCYBaHHIM METOLY BHITaJKOBHX YHCEIN.
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I'pyna 1 (n=40), o BKIIOYaNa NaIi€HTIB 3 MOJITPABMOIO Ta BKKUM CTaHOM BiMiHM aJIKOTOJIIO,
YCKJIaHEHUM AJIKOTOJIbHUM JIETipieM, SIKUM TIPOBONWIIACH cefalisi aexcMenetoMimuaoM. [loyaTkoBy
HIBUJIKICTB 1H(QY311 BcTaHOBIIOBaIX Ha piBHI 0,7 MKI/KI/TOx Ta KOpuryBanu B Mexax 0,2-1,4 MKr/kr/roz. B
3aJICKHOCTI BiT MocsTHEHH miteit cemarii (—2 mo 0 3a [Ikamoro RASS) i ominka CIWA-Ar <15.

I'pyma 2 (n=40), mo BKIOYala MAaIiEHTIB 3 TOJITPAaBMOIO Ta BaXKUM CTAaHOM BiJMIiHH
AJKOTOJIIO, YCKIAJHEHUM aJKOTOJBHUM JAETipieM, SKAM MPOBOAWIACH Celallis JiazenamoM 3a
CHUMITTOM-TPUTEPHUM MPOTOKOJIOM. J[iazenamM BBOvIM KOXKHI 30 XBHIMH y Mipy HE0OXigHOCTI, 1100
KOHTPOJIIOBATH aKTHBHI CUMIITOMH BiJIMiHH.

Y Xomi TpoBemeHHS IOCTiIKCHHS BH3HAYAIM BMICT OCHOBHUX TIOKAa3HHKIB OKCHIAHTHOI
CHCTEMH: aKTUBHUX TPOAYKTIB Tio0apOiTypoBoi kucnotu (TBK-AII), mieHoBux koH’toratiB (JIK), 8-
130TIpOCTaHy AJISl OLIHKKA IHTEHCHBHOCTI TEPEKHUCHOTO OKHCIEHHS mimifiB. CTaH aHTHOKCHUIAHTHOI
CHCTEMH OLiHIOBANM 32 BMicTOM cynepokcuaaucmytasu (CO/), karanasu (KT), rmyraTionnepokcunasu
(I'TD). Bmicr K y cupoBarii KpoBi BU3Ha4anu crekrpodoromerpuunuM MeronoM Z.Placer (1968) y
moaudikanii aBpunoBa B.b. ta cmiB.[12]. Bmict TBK-akTMBHHX NpoOAyKTiB Yy CHpPOBATIi KPOBi
BU3HAYAIN CHEKTPO()OTOMETPHYHHM METO/OM, 3aCHOBaHHM Ha 3[aTHOCTI MAaJIOHOBOTO IiaJbIeTiay
JlaBaTH B peakilii 3 Tio0apOiTypoBor0 KucIoTor 3abapeienuii koMruiekc[13]. Bmict 8-i3ompocrany B
CHPOBATIII KPOBI BH3HAYAM B PEAKI[iSIX MEPEKUCHOTO OKWCHEHHS apaxXiJOHOBOI KHCIIOTH KIITHHHHX
MeMmOpan Ta Bu3Hauanu MmetogoM IDA HabopiB «8-isoprostane ELISA» peaktuBiB ¢ipmu US
Biological» (CHIA). [dns pociigKeHb BHKOPUCTOBYBaiM aHaiizatop imyHodepmentauit STAT-FAX
Ne303-4469. Bmict COJl Bu3HAuad 3a NPUHIIMIIOM KOHKYPEHTHOTO iMyHO(DEPMEHTHOTO aHawi3y 3
BUKOpUCTAaHHsIM TecT-Habopy Human Superoxide Dismutase ELISA Kit (USA). Bwict
rimytationnepokcuasu (I'Tl) Bu3Hauanmu 3a TPHUHIUIIOM CEHABIY-IMyHO(EPMEHTHOTO aHamizy 3
BUKOpHCTaHHAM TecT-Habopy Human GPX1 (Glutathione Peroxidase 1) ELISA Kit (USA).

JocnimkeHHsl TPOBOAWIOCS 3TiHO 3 mnpuHimnaMu [enbcinchkoi aeknapanii CBiTOBOT
MeanuHoi acorianii «ETuuHI 3acagu MeIMYHUX JOCTIKEHb, 10 CTOCYIOTHCS JIIOACHKUX CYy0’ EKTIBY
(3minena B xoBTHI 2013 poky). [TucemoBa indopMoBaHa 3roja Oyya OTpUMaHa BiJl YCiX XBOPHX, SIKi
Opainu y4acTh y JOCIIHKESHHI.

CratucTUUHMH aHANI3 [POBOJWIM 3 BHUKOPHCTAaHHSAM IIaKeTa NPUKIAJHUAX IIporpaM Jyist
cratuctiaHoi 06poOku nanux STATISTICA 7.0 for WINDOWS, (StatSoft Inc., CIIA) Ta MICROSOFT
EXCEL 2010, npusHadeHUX il BHUpIIICHHS MEAUKO-OI0JONYHMX 3aaad. MartemMaTtuuHy oOpoOKy
OTPUMAHMX PE3yJbTaTiB MPOBOAMIM BiANOBIIHO A0 3arajJbHONPHUAHSTOI METOJHMKH CTATUCTHYHOTO
anamizy. KpuTnuHe 3HaueHHS piBHA 3HAUUMOCTiI (p) mpuiiManocs <5%. O3Hak, pO3MOMIT SKUX
BIIPI3HABCS BiJi HOPMAIILHOTO, TIpeiCTaBlieHi y Burisimi Me (MefiaHa), JOBIpUMid iHTEpBaJl B MeXax
NEPLIOro Ta TPeThoro KBaptimo [Q - Qui]. st OLIiHKK NPUYHUHHOL PO PI3HUX (AKTOPIB B PO3BUTKY
ypakeHb BUKOPHUCTAJIN ¥-KBAJIpaT 3 BKIIOYCHHSM IONPaBKH VeiTca Ta CIiBBiJHOIICHHS IaHCIB.

Pe3ysabTaTH JAoChHigKeHHS Ta iX 00roBopeHHsi. Y XOJi TNPOBEICHOTO JIOCIIKEHHS
BCTAHOBJICHO, III0 Yy TMaIlieHTiB 3 mnositpaBMoro Ta CBA, yckiIagqHEeHMM alKOrOJbHUM JeNipieM
XapaKTepHO IIJBMINCHHS TMPOIECIB JIMIAHOT TMEPOKCHIAIll Ta CIOCTEPIra€ThCs PO3BUTOK
OKCHIaTHBHOTO cTpecy (Tadu. 1, puc.1, puc. 2, puc.3). JJoka3om IIbOT0 € 3pOCTaHHS B CHPOBATII KPOBI
BMicTy Takux napamerpiB — TBK-aktuBHux nponykri (y 2,21 pasu y maumieHTiB 000X TPyl Hpu
Haaxomkensi 1o BIT), IK (B 1,92 Ta 1,97 pa3u BianoBigHO y MamieHTiB Nepiuoi Ta APYyroi rpynu Opu
Haaxomkerdi 1o BIT, p<0,001) Ta 8-i3ompocrany (Oye BumuMm B 1,93 Ta 1,68 pasu BiamosiaHo,
p<0,001), mOpiBHSHO 3 TOKa3HUKAMH KOHTPOJIBHOT IPYIIH.

Bwmict TBK-AIl y KpoBi mNaimi€eHTiB SK Mepmioi, Tak 1 JApyroi rpym Ha mepmy go0y
HaaxomkeHHas y BIT mocrosipao (P<0,0001) nepepuiyBaB AaHi TOKa3HUKH B KPOBI 3I0POBUX OCI0 Y
2,21 pa3u. Uepe3 TwxIeHb Yy MALI€HTIB HepIIOl TPyHH, SKUM IPHU3HAYAIM B SIKOCTI CEIaTUBHOTO
npenapary JAeKCMeIeTOMIINH, CHOCTepiranocsl 3HWKEHHS BMICTY IbOTO IMOKa3HHKa B KpoBi B 1,82
paszu (P<0,001) y mopiBHsIHHI 3 [IUM ITOKa3HUKOM 1pH HaaxomkeHHi 10 BIT ta smict TEK-AII B kpoBi
NPaKTUYHO JIOPIBHIOBAB 3HAYCHHSM y KOHTPOJILHOI rpymnu Ta OyB B Mexax pedepeHTHHX 3HAYCHb.
[Ilo cTOCOBHO BM3HAYEHHS LHOTO OIOXIMIYHOTO MapKepy JIMiAHOI MepoKcuiamii y Ipyrid rpymi
NAIi€HTIB, SKi OTPUMYBAJIH B SIKOCTI CEJaTHBHUX NpenapariB OeH301ia3eNiH Ta HEHPOJIETTUKH, BMICT
Ha 7-my 100y nepeOyBanns y BIT npaktnuno He 3minroBaBcs (P<0,32) Ta 70cTOBipHO MEPEBHIIYBaB B
2,13 pasu BMICT IIBOTO IMOKa3HHWKA Y KOHTpousbHiHM rpymi (P<0,0001). SIkmio mopiBHIOBaTH BMICT B
KpOBI IIBOTO TTapaMeTpPy JIMOMEPOKCHAAIIIT Y MEPIiil Ta IPYTii TPyIIi MICS MPOBEACHOTO JIKYBaHHS Y
BIIZIIJICHI IHTEHCHBHOI Teparrii, TO OUTBIT 3HAYHI MMO3WTHBHI 3MIiHM BH3HAYAIMCSA Yy TAIIEHTIB, SIKi
OTPUMYBAJIH JeKcMeneToMiauH (Tabi. 1, puc.l1).
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Tabmuns 1. BioxiMiuHI MOKAa3HHMKH JIIMITHOI MEPOKCHJAIT y CHPOBATII KPOBI MAIlIEHTIB 3
nomitpaBmoro Ta CBA, yckinaanennM ankoroisHuM aeripiem (Me [25%; 75%
TBbK-akTrBHI TPOAYKTH, JlieHOBI1 KOH'IOTaTH,

N

Tpymu MKMOIJIB/T OlJIKa MKMOJIB/T O1JIKa 8-isompoctan, Hr/MI
K?;*_szg;” 3,14 [2,45; 3,75] 1,74 [1,31;1,97] 2,24 [2,06; 2,54]
Tpyma 1, 6,94 [5,85; 7,60] 3,34 [2,98;3,63] 4,3313,78;4,93]

1 106a (n=40) p1<0,0001 p1<0,001 p1<0,0001
Tpyma 1, 7 no6a 3,82 [3,14; 5,63] 2,66 [2,21; 3,16] 3,17 [2,84; 3,97]

(n=40) p1<0,0006 p1<0,001 p1<0,0001
Tpyna 2, 6,95 [5,10; 7,64] 3,43 [2,95; 3,88] 4,17 [3,45; 4,67]

1 106a (n=40) 01<0,0001 P1<0,001 p1<0,001
Tpyna 2, 6,60 [4,64; 7,29]°° 3,19 [2,76; 3,63]° 3,76 [3,16; 4,32]
7 no6a (n=40) p1<0,0001 p1<0,001 p1<0,001

[MpumiTka. P1<0,0001 - mocToBipHiCTH BiAMIHHOCTEW MOPIBHSHO 3 MOKa3HUKAMHU Y KOHTPOIBHIN TPYIIi;
# - P<0,0001 - nocToBipHiCTH BiAMiHHOCTEH HOpiBHAHO 3 1 moGoro y mepmiiii rpymi; -, P<0,32 -
JOCTOBIPHICTh BIJMIHHOCTEH TOPIBHSHO 3 TOKa3HWKamMu y rpynu 2 Ha 1 mo0y; °- P<0,0001 -
JIOCTOBIPHICTh BiIMIHHOCTEH MOPIBHSAHO 3 7 100010 y mepiiii rpymi.
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Puc. 1. Buicm TBK-AII 6 kposi 300posux ocib6 ma nayicumis
3 noaimpaemoro ma CBA, yckiaouenum anko2onbHum oenipiem
Hpumimra: * - P <0,0001 y nopiensinni 3 Kohmposuem;

IToniOHi 3minm BMicTy K B KpOBi BH3HAuYalM y MAIEHTIB MEPIIOi Ta APYrol TPyl MiJa yac
HaaxomkeHHsa 1o BIT: craructuuno BiporigHo minBuinysascs B 1,92 pasu ta 1,97 pasu y nopiBHAHHI
3 BMICTOM IILOTO MPOAYKTY MEPEKUCHOTO OKMCHEHHS JIMIJIB Y KOHTPOIBHIN Tpymi. Uepes TKaeHb
icJis TIPOBEACHOI IHTEHCHBHOT Teparii y MaIlieHTiB MepHIoi TPy BMICT CTATUCTUYHO JOCTOBIPHO
3HMKyBaBcs Ha 20,4%, ane 3anumiaBcs mMigBUILEHUM B 1,53 pa3u y NMOPIBHSHHSAM 3 KOHTpOJIEM. Y
nauieHTiB Apyroi rpynu Bmict K B kpoBi Ha 7-My 100y nepeOyBaHHs B CTallioHapi MaB TEHACHLIIO
1o 3HwKeHHs. CIit BIIMITHTH, IO CHIOCTepiranacs JOCTOBipHA pi3HuI Mix BMicToM JIK B KpoBi Ha
7-my no0y nepeOyBanHs B BIT y nopiBHAHHI 3 nepioro 100010 y MaieHTiB nepioi rpynu. Takox
BU3HAYANACS CTATUCTUYHO AOCTOBIpPHA Pi3HHUIISI MIXK BMICTOM IIbOTO MTOKa3HHUKA y MAI[i€EHTIB MEPIIO Ta
Jpyroi rpyn Ha 7-My 100y nepeOyBaHHS B craiiioHapi (tadi. 1, puc. 2), TO3UTHBHY AWHAMIKY BMICTY
OO TIOKA3HUKA MaJIH caMe Talli€HTH TMepInoi TPYITH.

[limgumenns Bmicty TBK-AIl ta JIK B KpoBi € O3HAaKoH akTUBAL{i MPOLECIB JiIigHOI
nepokcuartii. I{e mpu3BoAUTh 0 MOMIKOMKEHHS IUTICHOCTI KIIITHHHIX MeMOpaH Ta 3arudeni kiitux [14].

Ille omHMM MapKepOM pPO3BHUTKY OKCHIATHYHOTO CTpEeCy € 8-130MpOoCTaH, SKUH € XIMIIHO
ctalinpHuM, crierudiyauM, paHHiM mMapkepoM aktuBaiii I10JI Ta po3BUTKY OKCHAATUBHOTO CTpECY
[15]. V Xoni mpoBeAcHHS MOCHIKCHHS BCTAHOBJICHO, IO Y MAIlEHTIB 000X TPYI CIOCTEPITaEThCs
IIBHUIIEHHS B KPOBI KOHIIEHTpAIII1 8-1301IpOCTaHy.
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Puc. 2. Buicm oienosux ko roeamis 6 Kpogi 300posux oci6 ma nayicHmis
3 NOIMPABMOIO HA MILL XPOHIUHO20 ANKO20I3MY Y REPUONEPayiUHOMY nepiodi
Hpumimxa: * - P <0,0001 y nopiensinii 3 Kohmpouem;

AHaJli3 CUPOBATKOBOI'O BMICTY 8-i30IIpOCTaHy B KpOBI IIOKa3aB, IO Yy 3I0POBHUX OCI0 BiH
cknanas 2,24 [2,06; 2,54] ur/mit. Y kpoBi XBopux 3 mostiTpaBMoro Ta CBA, ycKiiaIHEHHM aTKOTOJIbHUM
JIeNipieM TpH HAIXOIDKEHHI 10 CTallioHapy BMICT 8-i30mpocTaHy B KPOBI CTaTUCTHYHO JOCTOBIPHO
migBuiryBascst B 1,93 pasu ta 1,86 pasm y mepuuiii Ta Apyrid rpymi BimnoBimHO. Uepe3 THKAEHB
nepeOyBaHHS B CTalliOHApi BMICT 8-130MpocTaHa B KPOBI 3HAYHO 3HIXKYBaBcs - Ha 26,8% (P<0,0001) y
TMAIIEHTIB TIEPIIOi TPYIH Y MOPIBHSAHHI 3 UM IMOKa3HUKOM TiJl 9ac Haaxo/pkeHHs y BIT. ¥V mnamienTis
JIpyroi TPYIH HE CIIOCTEPIrajiocs TAKMX 3HAYHUX 3MIH Yepe3 THXKJICHb JIIKyBaHHsS. BMICT B KpOBi 1IbOTO
PaHHBOTO MapKepy OKCHIATUBHOTO CTPECY 3MEHIITYBaBCs He3HauHO - Ha 9,8% (P<0,06) (puc. 3).
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Puc. 3. Buicm 8-izonpocmany 6 kposi 300posux oci6 ma nayicumis 3 noaimpaemoio ma CBA,
VCKAAOHEHUM ANIKO20IbHUM OeipieEM y nepuonepayiinomy nepiooi
IHpumimka: * - P <0,0001 y nopigusanHi 3 Koumponem

CTaTHCTHUYHO JOCTOBIpHE 3POCTaHHS BMICTY 8-1301pOCTaHy B KpOBi MAaLli€HTIB MiATBEPIDKYE
HAasBHICTH PO3BHTKY OKHCHOTO CTpPECy, OCKIIBKM IIf PEYOBHMHA € METa0OJITOM KacKamy
TIOJTiIHEHACHYEHOI KUCIIOTH, a caMe apaxiZOHOBOI KHCIOTH. Ii HAfBHICTh CHUTHANI3ye NMPO MOTYXKHE
YTBOPEHHSI Ta BUBLIBHEHHS CIOJIYK 13 BUCOKOIO PEaKIiifHOI0 3/aTHICTIO, 10 MOIIKODKYIOTh KIIITHHHI
Ta TO3aKJIITHHHI YTBOPEHHs, OI10JOTiYHI MOJEKYJIH TOLIO. 3a TaKUX YMOB CYTTEBO OOTSDKYETHCS
mepebir MaToJOTiYHOrO TPOIECY Ta CTBOPIOE JOAATKOBI YMOBH IS ITOTJIMOJICHHS BHPA3HOCTI
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EHJIOTCHHOT iHTOKcUKalii. B paMkax mocmipkeHHS OyJio BHUSBJICHO, IO OLIBII BHpa3Hi 3MiHU
KOHIIeHTpallii §-i30mpocTaHy B KpOBI CIIOCTEpITaUCh y TMAali€eHTIB i3 momiTpaBmMoio Ta CBA,
YCKJIaIHEHNUM AJKOTOJIBHHUM JETipieM IMiJ Yac MOTPAIDITHHS JO CTAIliOHapy, IO Ha HAITy AYMKY, €
3aKOHOMIPHUM, 3Ba)KaH0UX Ha OCOOJIMBOCTI MATOTEHE3y MaTOJIOr 1.

OnmHOYacHO 13 aKTHBAIIEIO BUTPHOPAIUKAIHHUX MPOIECIB Ta (POPMYBaHHSIM OKHCHOTO CTpECy,
HamMy Oyno BIIMIUEHO BIpOTiHE 3HIKEHHS IMOKAa3HUKIB aHTHOKCHIAHTHOTO cTarycy. Bimomo, mo y
OpraHi3mi HaWOLIBII MOTYKHI MPOTEKTOPHI BIACTHBOCTI MPOSBISIIOTH caMe (PEpMEHTHI aHTHOKCHIAHTH.
OUiHKy aHTHOKCHIAHTHOTO CTaTyCcy MPOBOJMIM 334 BU3HAUCHHSIM BMICTY OCHOBHHX aHTHOKCHIAHTHHX
¢epmentiB — cynepokcunaucmyTazu (CO/l), katanasu ta rayrarionnepokcunasu (I'TI). OdikysaHo, O6yio
BUSIBJICHO JJOCTOBIPHE TPUTHIYEHHS aKTHBHOCTI BCIX JIOCTI/HKYBaHUX €H3MUMIB, OUTHIIT BUpa3He y MAIlIEHTIB
13 monitpaBMoro Ta CBA, yCKIaIHEHUM alKOTOJIBHUM JEIIPIEM IiJI 4ac MOTPAIUISHHS 10 BiIIUICHHS
IHTEHCHBHOI Teparii, Ta Ha 7-My 100y MiCis POBEAEHOI Tepartii y aApyriit rpymi namierTiB. COJl BXoanuTb
JI0 CKJTay TIEPIIOi JJAaHKK aHTHOKCHAAHTHOTO 3axucTy. Lleit ¢pepMeHT 3 CymepoKCHIHUX aHIOHIB YTBOPIOE
TIEpEKUC BOJIHIO, IO Jai 3a AI€F0 KaTala3u epeTBOPIOETHCS HA KUCEHD Ta BOY.

3a maHUMU JOCIIHKCHb, BU3Ha4YeHO, 1110 BMicT COJl B KpOBi IOCTOBIPHO OYyB 3HMKCHHM Ha
42,8% Ta 40,7% y nauieHTiB MepiIoi Ta APYroi IPyM BiAMOBIIHO Hix 4ac HAOXOIKEHHS 10 CTallioHapy
y MOpPIiBHSHHI 3 KOHTpoieM Ta ckiaanaB 1123 [987,7;1309] nr/mit ta 1163 [1050;1321] /M (puc.4).
UYepes TwkAeHb nepeOyBaHHA Yy BimmineHi iHTeHcuBHOI Tepamii BMicT COJl B KpoBi XBOpHX, LIO
CKIIQIalll TIepIIy TPYIly, CTaTHUCTUYHO MJOCTOBipHO migBummyBaBcs B 1,39 pasm (P <0,0001) y
MOPIBHSAHHI 3 MM TTOKa3HWKOM Tl Yac HAJXO/DKEHHS J0 CTallioHapy Ta B 1,25 pasm 3amumraBcs
HIDKYHMM, HDXK [IeH MIOKa3HUK B KPOBI KOHTPOJIBbHIH rpymi Ta ckiagas 1568 [1438;1833] nr/mur.

3a yMOB 3aCTOCYBaHHS TaKMX CEJAaTHBHHUX IpENapariB sSK OCH30/ia3eniHu Ta HEUPOJIETTHKH
Ha T 0a30BOi Tepamii B KpOBi Malli€HTIB APyToi TpynH Yepe3 TWKACHb JIKyBaHHs CIOCTepiraiacs
tenAeHIis 1o miasuiieHHs sMicty COJl (p>0,02) va 7% Ta 1i BmicT cknanaB 1244 [1149;1407] nor/mi,
110 TOCTOBIPHO OYJI0 HIDKYHUM 3a KOHTPOJIBHOT rpynu — Ha 57,7% (puc.4).
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Puc. 4. Buicm cynepoxcuooucmymasu 6 Kpogi 300posux ocib ma nayienmis
3 noaimpaemoro ma CBA, yckraouenum anko2oivHum Oenipiem
Ipumimxa: * - P <0,0001 y nopiensuni 3 Konmponem

Bwmict karanasu B KpoBi 310poBux oci6 ckiaamas 9,9 [8,33;11,25] nr/miu. YV kpoBi mamieHTiB
nepioi rpynu mig dac HamxoypkeHHs a0 BIT cmocrepiranocss CTaTUCTUYHO JTOCTOBIpHE 3HWKCHHS
(p <0,0001) BMicTy LBOrO MOKa3HMKA aHTHOKCHIAHTHOTO 3aXHMCTy Ha 27% Ta HOro BMICT CKJIajaB
7,23 [6,42;8,42] /M. Y mami€eHTiB, AKi CKIamand TPyIy 2, BMICT KaTalasd B KPOBI B IepIry mH00y
nepeOyBanns B BIT cknanas 7,42 [6,54;8,40] nr/mi, ta Ha 25% 3anumaBcs HKYAM Y TIOPIBHSHHI 3
KOHTpOJIeM (pHc.5).

Uepes THKICHD IMICIIS 3aCTOCYBaHHS ACKCMEIETOMIIUHY CIIOCTEPITaiocs 3HaYHE CTATUCTHYHO
JIOCTOBIpHE MMiJBUIIEHHS BMICTY KaTajla3d B KPOBI MAIli€HTIB, 110 CKJIAJAIX MepIry rpymy, Ha 26,3% y
NMopiBHsAHHI 3 HaaxopkeHHsM g0 BIT Tta cxmagas 9,13 [8,08;10,20] nr/mm, mo tineku Ha 7,7%
BifpisHsIIOC Bix KoHTpoIio (p>0,14) (puc.5).
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Puc. 5. Buicm kamanasu 6 kpogi 300posux ocio ma nayicHmis
3 noaimpaemoro ma CBA, yckniaouenum ankozonpHum oenipiem
Ipumimxa: * - P <0,0001 y nopiguanui 3 koumponem

VY KpoBi Mali€eHTiB APYroi Ipynu uepe3 TWKACHb MICIs HTCHCHBHOI Teparii CrocTepiranocs
HEe3HaYHe MiBUIICHH BMICTy Kataiaszu Ha 10,4% (p=0,014) y mopiBHSHHI 3 HAAXOHKEHHSIM JI0 CTal[iOHapy
Ta ckianas 8,19 [7,31;9,29] nr/mn, o Ha 17,3% Biapisusuiocs Bix koutposto (p<0,002) (puc.S).

Bimomo, mo ¢depment rayrartionnepokcuaaza (I'Tl) Bimirpae ocHOBHY poiib y mporecax
IHAKTHBAIIii T1APOKCUIIEPOKCHUIIB HimiaiB. AHami3 BMicTy ['T] B KpoBi XBOpHUX IepIIoi Ta Ipyroi rpymnu
i yac HajgxomkeHHs 10 BIT mokasas, 1o criocTepirajiocsi CTATUCTUYHO JOCTOBIPHE 3HW)KCHHS HOTO
BMicTy Ha 23,3% (p<0,0001) Ta na 19,7% BiINoOBiAHO y NOPIBHSHHI 3 KOHTpoOJieM (pHc.6). 3HMKEHHS
BMmicTy [Tl B KpOBiI MalmieHTiB MO)Ke OYyTH MOB'S3aHO 3 BHCHA)KEHHSIM KOMIIEHCATOPHHX DPEaKIii,
HanpaBJIeHHX Ha HopMaizauito npouecis I1OJI.

Uepes TWXIEHD Micis MPOBEACHOT Teparii y KpOBi MAIliEHTIB MEePIIOl TPYIH CIIOCTEPITaroThCs
aHAJIOTIYHI 3MiHM MO0 IHIMX ITOKA3HWKIB aHTHOKCHIAHTHOI CHCTEMH, a CaMe IiBUIICHHS BMiCTy
I'TI na 23,2% (p<0,0001) y mopiBHSIHHI 3 BMICTOM I[bOTO IMOKa3HHUKa Mij 4ac notpamisHas y BIT Ta
NPaKTUYHO He Bijpi3HsBcs Bia koHTpoio (p=0,2068). Illo crocyersest BmicTy ['TI B KpoBi marfieHTiB,
0 CKJIAZalid JPYyTy TPyIy, TO Yepe3 THXICHb nepedyBanHs y BIT BMicT HbOro €H3uMy HE3HAYHO
nigsuityBaBcs Ha 8,4% (p=0,0083) y nopiBHsHHI 3 nepiioo 0600 Ta Ha 13% BixpisHsBCA LEi
MOKa3HUK y KOHTPONBHIN rpymi (p<0,0007).

3 JIaHMX HAyKOBOi JIiTepaTypu Bimomo, mo ocHoBHOW0 (yHkuiero I'Tl € 3axuct kiaiTuH Bix
HEraTUBHOI [ii KCEHOOIOTHKIB, 30KpeMa aJKOTOJI0 1 MPOAYKTIB BIIbHOPAIUKAIHLHOIO OKHCICHHS.
Tomy, 3uwkenns [Tl mnoe’s3aHo, 3 OMHOrO OOKy, 3 BHUCHAXCHHSM AaHTHOKCHJIAHTHOI CHUCTEMH
Oprasi3my, a 3 iHIIOTO — 3 IHTIOYBaHHSAM MPOIYKTAMH PO3IaJy aIKOTOJIIO.
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Puc. 6. Buicm enymamionnepoxcudasu 6 Kpogi 300posux ocibo ma nayicHmis
3 norimpaemoro ma CBA, yckiaonenum anko2onoHum oenipiem
Ipumimra: * - P <0,0001 y nopieusanui 3 koumponem, & -p<0,001 y nopieusanui 3 Konmponem
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Ha mamy nymky, BHsBICHa AMHAMiKa MOKAa3HUKIB aHTUOKCHIAHTHOI CUCTEMH Y MAIli€HTIB
000X TpyI NOB’s3aHa 3 OJTHOTO OOKY i3 BUCHAXKEHHSIM KOMIIEHCATOPHUX MOKJIMBOCTEH OpraHizMy 3a
YMOB DPO3BHUTKY IIOTY>KHOT'O OKCHIATHBHOTO CTpecy, a 3 IHIOro — WMOBIpHO, OyJO HAaCTiIKOM
HETaTHUBHOTO BIUIMBY NMPOJYKTIB XPOHIYHOI €HAOTEHHO! iHTOKCHKAIl, alIKOTOJII0, alleTalbAeTiay Ha
TenaToruTH, Je BiAOYyBarOThCSA TPOIECH JETOKCHKAalii B OpraHi3aMi XBOPHUX 3 XPOHIYHUM
ankoroiizMoM Ta CBA. OcTanHe MiATBEPIKY€ETHCS YUCICHHIMH TaHUMHU HAYKOBOI JIITEpaTypH MO0
BUpa3HHX 3MiH He JHIIe 010XiMIYHUX, aje 1 MOp(OJIOTIYHUX MOKA3HHUKIB renarouuTis [16].

3MiHM BMICTy B KpOBI Malli€HTIB 3 moJiTpaBMor0 Ta CBA, ycknaiHEeHUM alKOTOIEHUM JeNipieM
rapaMeTpiB JIMAHOI TepOKCHIAIlil BKa3ylOTh Ha OUTHII BHpa3HI MOPYIICHHS IHTETPaJbHOTO PEIOKC-
crany. AxruBaris mporieciB 110JI mpu3BoauTh 1O MOPYIIEHHS €NMaCTUYHOCTI, MEXaHIYHOI IiTICHOCTI
KJTITHHHAX MEMOpaH, 3HIDKEHHS aKTHBHOCTI JIITiI03aIe)KHIX MeMOPaHO3B’I3aHIX (DepMEHTIB.

BucnoBku. [Ipn koMImiekcHOMY aHaii31 BMICTy 010XiMIYHHX MapKepiB JIiTiTHOT IepOKCH I, a
came TBK-AIL, JIK Tta 8-i3ompoctany B KpoBi mamieHTiB 3 momitpaBMoio Ta CBA, yckmamHeHUM
AITKOTOJILHUM JIeITipieM OyJ10 BUSIBICHO, 10 MPY Haaxo ukeHHi 1o BIT crioctepiraroTeest BUpasHi Mmpolecu
I[IOJI Ta BULHO-pagWKaidbHI Tpoliecd. Ha Tl MIBHMINCHHS AaKTUBHOCTI OKCHIIAHTHOI CHUCTEMU
CTOCTEpiTaiy 3MEHIIIEHHS! aHTHOKCUAAHTHUX PecypciB, 30kpema 3HkeHHi BMicty COJl, karanmasm, ['TL

3a yMOB 3aCTOCYBaHHsI JEKCMEICTOMIJUHY B SIKOCTi CEaTHBHOTO 3ac0o0y IMpPH PO3BUTKY
AJIKOTOJILHOTO JICJIIPII0 Y MAIlIEHTIB 3 MOJITPAaBMOIO Ta CHHIAPOMOM BiJIMIHH aJKOTOJIIO BiI0OYBAETHCS
3MEHIIIEHHS POSBIB JIITiTHOT TIEPOKCUAAIIT 32 PaXyHOK CKOPIMIOTO BiTHOBICHHS ()EPMEHTHHUX CHCTEM
AQHTUOKCHJIAHTHOTO 3aXHUCTY.

Bepyun mo yBarm NpOBigHY pOJb aKTHBALIl MPOOKCHUAAHTHUX IPOLECIB MpPU CTaHI BiMiHU
AIKOTONI0, YCKIaIHEHOMY alIKOTOJBHUM JIeTpiEM Yy TAMEHTIB 3 TONITPAaBMOIO, ITOKa3HUKH
AQHTHOKCH/IAHTHO-TIPOOKCHIAHTHOTO CTaTyCy MOXYTh BUKOPHCTOBYBATHCH ISl IPOTHO3YBAHHS Mepediry
JIaHOT MaToJIOrTi1, 8 TaKOXK e(h)eKTUBHOCTI 0OpaHOT TAKTHKY JIKyBaHHS MAIlIEHTIB IAaHOT KaTeropii.

IepcnexkTBN mogansmuX Aociaimkenb. [locmimpkeHHs OynyTh MPOAOBKEHI Yy HANPSMKY
BUBUCHHS BIUIMBY CeAallil JeKCMEJETOMEIMHOM Ha TeHEpallifo akTHBHUX ()OPM KHCHIO y TAIliEHTIB 3
MOJIITPABMOIO Ta CHHAPOMOM BiJIMiHH aJIKOTOJIIO.

Konduiikr inTepeciB. ABTOpH MOBIIOMJISIFOTH TIPO BiJICYTHICTh KOHQITIKTY 1IHTEpECIB.
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Beenenue. C 2006 roga no teppuropun [py3uu npoxomur HedrenpoBoa baky-Towmwcu-
[Dxefixan, oOmas mmHa KoToporo coctapiser mnpubmmsutensHo 1800 km. Ilpm skcrumyararmm
HeTenpoBoJa Ha ero CTeHKaxX MPOMCXOAUT 00pa30BaHKUE OCAJKa C TSDKEJION, BA3KOW Maccoi, KoTopas
M3BJIEKAETCS C OINPEENIEHHON MMEePUOUIHOCTRIO M OCTAeTCS HEHMCIIOIh30BAHHOM, BBI3BIBAS TEM CaMbBIM
JKoJIornyeckue mnpobieMel. Haie uccienoBaHue KacaeTcss UMEHHO 3TOTO IPOJYKTa — OCTaTOYHOM
Macchl TpyOOIIPOBOAA, T. H. «BaKChD), OCHOBHBIMH KOMIIOHEHTaMH KOTOPOH SIBIISIIOTCS OTHOCHTEJILHO
BBICOKOMOJIEKYJISIPHBIEC HACHILICHHBIE, HAQTEHOBBIE, apOMaTHIECKUE U IpyTrHe yrieBogopoasl. Cremyer
OTMETHTH, YTO KOJIMUYECTBO 3TOTO OCTATKA €KETOJHO YBEITMIHBAETCS, @ €70 HEHCIIOIh30BaHUE BHI3BIBAET
3arps3HEHNE OKPYIKAIOMIEH Cpeabl, MOTEPI0 JEIIEBOTO ChIPhS W BO3MOXKHOCTH TIONYyYEHHS W3 HEro
JeQUIMTHBIX MaJIOTOHHAXHBIX TPOAYKTOB. OCHOBHOM IIebl0 Hamied paboThl SIBISIETCS HM3yYeHHE
ocTaTKa HeTernpoBoa («BaKCh») KaK HE(QTSHOTO CBHIphs. B pesynbrare MCCIETOBAaHUS ATOTO CHIPHS
HOSIBWJIACh TIEPCIIEKTHBA €r0 HCHOJIB30BAHUS JUIA TIOMYYCHHS pPas3HBIX Ne(QUIMTHBIX IPOIYKTOB
(Ba3enMHOB, CMa304HBIX MaTEPUAIIOB, H3OJSILIUOHHBIX MAaTEPHUAIIOB ATl Kabenek).
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Hamu Obuio BbIOpaHo JBa HampaBiCHUS HCCIEAOBAHUS: IONy4YeHHE ITIOMHHOGOpa s
JIe(EKTOCKOIIUH U U3YUCHUE BO3MOXKHOCTH YCOBEPIIEHCTBOBAHUS TUAPOU30JIALMOHHBIX MATEPUAIIOB.

HoBas moMuHecnieHTHas JeheKTOCKOIMS Oaromapsi CBOe SKOHOMUYIECKO# 3(pPeKkTHBHOCTH
HIMPOKO pacrlpocTpaHeHa BO BceM Mupe. OCHOBHBIM MNPEHMYLIECTBOM JIIOMHUHECHEHTHON
Je(QEKTOCKOIIMM IO CPaBHEHHMIO C JAPYIMMH METOoAaMH Ae()EeKTOCKOIMU CUYMTAeTCs IIPOCTOTA,
TOYHOCTb, JEIICBU3HA, & TAK)KE BO3MOXHOCTH IIPOBOIUTH JE(PEKTOCKOIIMIO OTBETCTBEHHBIX AETaseil
MaIlliH, METaJUIMYeCKUX KOHCTPYKLMH, WX CIUIABOB, CTEKJA, KEPAMHKH, TIACTMACC, MAarHUTHBIX U
HEMarHUTHBIX JeTanell MallliH 1 JPYTUX MaTepruaioB 0e3 uxX pa30opKH.

JlromuHecnieHTHast ~ e€(EKTOCKONUS OCHOBaHA Ha  CIIOCOOHOCTH  JIIOMHUHECLIEHTHOM
MIPOBEPOYHON JKHIKOCTH — IICHETpaHTa (pacTBopa JIIOMHHOGOpAa B pPacTBOpPEe) — MPOHHKATH B
HEBUJIMMBIE TJ1a30M MOBEPXHOCTHBIE MUKPOAE(EKTHI, KOTOPhIE MPH OOTYUYEHUH YIbTPa(UOIETOBBIM
CBETOM B TEMHOTE IIOKa3bIBAIOT MECTO Ae(eKTa.

VYCTaHOBIEHO, YTO JIOMHMHECHUPYIOIIWE KOMIIOHEHTHI IO CBOEH NPHUPOJE NPENCTABISIOT
co0OH TONHUIUKINYECKHE apOMaTHYECKHE YIJIEBOJOPOABI, B TOM YHCIE THOPUAHOTO CTPOCHUS,
coJepkalue apoMaTmyeckue ¢parMeHThl. KOHIEHCHpOBaHHBIE apOMAaTHUECKHE YTIIEBOJIOPOIBI
OIIPENEIISAIOT JIIOMHUHECLICHTHOE CBEUCHHE B BUIMMOI YacTH CIIEKTpa.

Heas. CtpaTernueckoi menbio paboThl SBISIETCS MONyYeHHE ASHUIUTHBIX MATOTOHHAXKHBIX
MPOAYKTOB M3 OPraHUYECKOT0 W BTOPHUYHOTO OCTATKa MM «BAaKCH», IOJNyYCHHOTO B pE3yJbTare
npopUIaKTHYECKOH OYMCTKU He(TErpoBoga M 3TUM H30ekKaHUE 3arpsA3HEHHS OKPYKAIOLICH Cpesl.
Llenpio ncclienoBaHus SBISIETCS MOMY4YEHHE BBICOKOI((EKTHBHOTO HETOKCHYHOTO JIIOMUHOGOpa C
BBICOKUMH DKCIUTyaTallHOHHBIMH XapakTePUCTUKAMH, a TakkKe H3y4YeHHE BO3MOXKHOCTH IyTeH
MOJYYEHHUS! BBICOKOI()()EKTUBHBIX THAPOMUZOIIALMOHHBIX MAaTEpPHANoOB, OTIMYAIOIIMXCS BBICOKOM
aAre3uei, MPOYHOCTHIO, 3JJaCTUYHOCTBIO.

JKcnepuMeHTAIbHAsl 4acTb. Hamu BBIONHEHa AWMCTWUIIMS OCTarka HeTenpoBojaa
(«Bakce») Ha pektHdukanuonHoM ammapate APH-2. Ins ciemyrommx meneid ObUia HCMONB30BaHA
ocraBiasicss Tocne (pakimonupoBanus tocnennss ¢pakius (>450°C) - ryapon. Hamu coznana
TEXHOJIOTUUECKasi CXeMa CIeNUaIbHOro JTab0paTOPHOTO YCTPOMCTBA, KOTOPOE OCHOBAaHO Ha IMPUHIIUIE
Cokcrnier-anmapara. YCTPOWCTBO COCTOMT W3 3KCTPAKTOPa, WCIAPUTENls, KOHJEHCATOpa-XOJOANIIBHUKA,
OydepHoro pesepByapa, HEOOXOAMMOro yisi cOopa OBITOBOTO ra3a M €ro BO3BpALICHHS B CHCTEMY
mpkysiuuy.  CMmech, KOTopas IONydeHa B pesysibTaTe TpUOOMEXaHHYecKoW OoOpabOTKH TyApOH-
ryMOpHHa, TTOMEIIAeTCs] B IKCTPAKTOP B OpE3eHTOBOM MelIke. B dKcTpakTope Haxomurtcst TpyOka Jyis
pactBoputens. U3 OydepHoro pesepByapa 3KCTpaKT NOCTYIAET B HCHAPUTEIb 110 TPYOKE MiIK CU(OHY, T1e
OCYIIECTBIISIETCS. MCIAPEHHE PACTBOPHUTENSI NPH IMOMOIIM TOpsiueil BOABL, a 3aTeM KOHJAEHCALUs C
OXJIAXJICHUEM B KOHJCHCATOPE-XOJOAMIBHUKE TOCPEACTBOM TMPOTOYHOH Bojbl. KOHIEHCHpOBaHHBIH
PacTBOPUTEIND — KHUJIKHH OBITOBOI ra3 HE3aBUCUMO TIOCTYMaeT B Oy(epHBIil pe3epByap, OTKY/Ia IEPEXOIUT
B OKCTPAKTOp M TaKMM 00pa3oM MPOMCXOOUT LUPKYJSLMS pacTBoputensd. Uepes onpeneieHHOE BpeMsi
9KCTPAKT NOCTYIAET B UCTIAPUTENb U U3 SKCTPAKTOPa BBIIPYXKACTCSI CMECh B BU/IE€ KPOLIKHU-TUIACTHHOK, U3
KOTOPOU TOCIIE yalIeHHs1 PACTBOPHUTEIIS TOY4aeTCsS TOTOBBIM POAYKT — JIFOMHHODOP.

OnrtumainesHble YCIOBHS IPOLIECcca, CIeAyIOIIUe:

1. CooTHOIIEHHE TYAPOH:TYMOPUH — 1:3 IPOLIEHTHBIX 10JIEH;

2. Bpems 3KCTpakImy — 5 4acos;

3. CooTHoOIIEHHE IKCTPAKIIMOHHOW CMECH K pacTBOPUTENO — 1:3 MPOIEHTHBIX JIOJIEH;

Brixon momunogopa u3 rynpona — 54%.

MHTEeHCUBHOCTD JTIOMUHECIICHIINY B CPAaBHEHUH C a30THOKUCIIBIM ypaHuiIoM cocTaBisieT 480%
(dro B 4 pa3za mpeBbIlIACT MOKA3aTeNb sl CTaHAapTa), (akTop IBETHOCTH — 1,2, 3eIeHOBATO-KEThIH,
crabunbHOCTh — 70%, kucmotHoCcTh — 0,05%. HoOBBIN MroMUHOGMOp XapaKTepu3yeTcsi CHOCOOHOCTHIO
0oOHapyXeHHsI TPEIMH TOJIIMHONW MeHee | MKM, HU3KHM COJAEp>KaHHEM CMOJMCTBIX BEIIECTB U B TO
e BpeMsl OUYCHb JienieBblid. ClielyeT Tak)ke OTMETUTh JICIIEBU3HY U JJOCTYITHOCTh OBITOBOTO Ta3a.

BropeiM BaXHBIM TNPOAYKTOM HAILETO HCCIEAOBAHUS SABJSIIOTCA THIPOU3OJISILMOHHBIC
MaTepHajbl, KOTOPbIE 3allIMIIAI0T CTPOUTEIbHbIE KOHCTPYKIMH, MOCTBI, 3[JaHUs1, SCTaKabl, TyHHEIH,
pasjinyHble YCTPOHCTBA OT arpecCUBHOIO BO3AEHCTBHUSA BOABI U PACTBOPOB pPa3sHOIo THIIA.
I'uapou30/sIIMOHHBINH MaTepuall JOJDKEH MMETh CIOCOOHOCTh K IPOYHOMY CLEIUICHHIO, alre3uu K
MOBEPXHOCTH, METAIJIaM, 1OJDKEH OBITh IIETIBIM U OJHOPOIHBIM 110 TOJIINHE.

Lespro mpencTaBiIeHHOIO MCCISNIOBAHUS SBISETCS INPUMEHEHHUE JUIsl TUAPOU3OJSILIMU HOBBIX
JCIIEBBIX U OE30IaCHBIX MaTepUaJIOB, KOTOPbIE JIETKOJOCTYIIHBl B MECTHBIX YCJIOBMAX. TakoBbIMU
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ABJSIFOTCS BTOPHYHBIE MOKPHILIKA. OHU MCIONB3YIOTCS B MEIKO TUCIIEPTHPOBAHHOM BHAE U
CKIIEMBAIOTCS BOJHBIMH DPAacTBOpAMHU CHJIMKATOB HATpUi M Kaius. Hamu TpHUTOTOBIIEHBI pa3HbIE
KOMIIO3UIIMOHHBIE COCTaBhl. /|1 WX TPUTOTOBIIEHUS WCIOIB30BAHBI CIEAYIONINE HHIPEIUCHTHI
MIECOK, 1IC0JIUT, TJIMHA, MCIIOIb30BAHHOE aBTOMOOMIBHOE MAacCiiO, BTOPUYHBIE TIOKPHIIIKA U TMTOPOIIKU
PE3WHOBBIX U MOJUMEPHBIX OCTATKOB, TAK)KE pa3HbIE KJIEH (IIOJINypEeTaHOBbIE, TOTHMBHHMJIAIICTATHBIE,
PE3WHOBBIE M JKHIKOE CTEKJO). |'oMoreHm3ammel 3TOW CMecH TOJy4YeHbl J1TabopaTOpHBIE 00pa3Ilsl
M30JSIMOHHBIX MaTepuanoB. CrienuanbHON nepepadoTKoN He(TIHBIX U OPraHUYECKUX MOJIMMEPHBIX
OCTaTKOB M CMCIIMBAHWEM C JPYyrUMH (TIONTUMEPHBIMH UM PE3HHOBBIMH) KOMIIOHEHTAMH C
MOCTIEAYIOMIEH THIPOTCHU3aNe MOXXHO IPHUTOTOBHUTH YHHBEPCAIbHBIE W JICHIEBBIE KOMIIO3HIINH.
OcTaTtok Tmocie MOJEKYISIPHOW ITUCTHIUIAIAN «BAKCBD) SIBIIIETCS TPEBOCXOIHBIM CBHIPBEM IS
MOJYYEHHUS] W30JSIHMOHHBIX MaTepHalioB, TaK KaKk MOMUMO HE(TSHBIX KOMIIOHEHTOB OH B OOJIBIIOM
KOJIMYECTBE COACPIKUT MENKOIVCIIEPCHBIN MecOK. M3MeHeHrneM COOTHOIICHUS WHTPEANEHTOB B 3THX
KOMIIO3UIMAX MOXHO JIOCTHYh YJAYYIICHWS W BapbHpPOBAHHUS CIEHU(UIECKHX CBOICTB
TUAPOU30IAINOHHBIX MaTCPHUAJIOB.

3akarouenue. Vcrnonb30BaHNe yKa3aHHBIX OCTAaTKOB BaKHO C DKOJOTHYECKON TOUKU 3PEHMS.
CaMBIM TJTaBHBIM SIBIIICTCS IPEAYTIPEKACHNE 3arPA3HEHUS TIPUPOHI BTOPUIHBIMH OTXOIaMHU.

Takum oOpa3zoM, pa3paboTaHa D3KOJOTMYECKH Oe30IMacHas CXeMa YyTHIH3alUH OCTaTKa
HeTernpoBoJa, KOTOpas JaeT BO3MOXKHOCTb IIONYYCHHS TOCPEIACTBOM pPEKTHOUKAUUH U
MOJIEKYJIIPHON NTUCTHIUISAINA, B 00X0/ TOPOTOCTOSIIIIUX TEXHOJIOTHIECKUX CTaIU MpoIriecca, TO ecTh
MOCPEACTBOM PAIMOHAIILHOW TEXHOJOTHH, BBICOKOKAYECTBEHHBIX MAIOTOHHAXHBIX Je(PHIIMTHBIX
MPOAYKTOB, a TAKXKE MPOJYKTOB HIUPOKOrO MOTPEOJICHHUS, OTBESUAIOIINX TPCOOBAHUSIM COBPEMEHHBIX
MEXITYHAPOIHBIX CTAHIAPTOB.

JliomuaOpOp TMOMHUMO  Ie(PEKTOCKOMMHM  WCHONB3yeTCsT B OHWOJOTHH, MEAWIWHE,
KPUMUHAIIMCTHKE, B IPOU3BOJICTBE KPACOK, B HAHOTEXHOJIOTHSIX.

PaspaboranHple HaMH THIPOU3OJIAIMOHHBIC MaTEpUANbl OTIMYAOTCS BBICOKOW ajare3uci,
CTaOUIBHOCTBIO ¥ AJACTUYHOCTBIO, YTO TIOBBIIAET WX KAaYECTBEHHBIE XapaKTEPUCTHUKH H
COOTBECTCTBYIOT MCKAYHaApOAHBIM CTaHJapTaM. Cne):[yeT TaK¥XKeE OTMETUTH JACHICBU3HY u
O9KOHOMHNYHOCTDH UCIIOJIB3YEMbBIX MaTCprUaioB.
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Introduction. Orientation is the ability of the visually impaired child to perceive and understand
his/her position and location within a given environment. Children learn about their environment as they
move through it about people and objects, sizes, shapes, and distances. For typically developing children
the senses of sight and hearing provide the greatest motivation for exploration. These children will use
their vision and hearing to gather information about their surroundings while growing in understanding
of their own bodies and their own capabilities of movement. The sight of toys or people and the sounds
of voices or objects encourage them to move and discover. As they do so, they gather, recognize, and
interpret an amazing array of sensory information.

Mobility is the ability to move about within a given environment. These abilities do not
suddenly appear at a specific time or age, but have an underlying conceptual foundation which begins
at birth. For visually impaired infants, many factors contribute to the quality of these emerging
conceptual foundations: the quantity/quality of available vision; whether that vision will remain the
same, improve, or deteriorate; whether there are other disabilities (hearing, motor, tactual
defensiveness, impaired senses of smell or taste); alertness/receptivity. Initial mobility factors are
largely motor-based, and depend to a great extent on the development of the motor system. Milestone
skills such as head control, sitting unsupported, independent hand/arm use (as in grasping and
reaching), creeping/crawling, standing alone, and walking independently are all pre-mobility skills.

It is known that preschool age plays an important role in general development of both typically
developing children and children with visual impairments. Profound and partial visual impairments
complicate spatial orientation of these children. Therefore, the development of the ability of spatial
orientation of preschool children with visual impairments in family has an exceptionally important value.
At the same time, the insufficient scrutiny and elaboration of the issue significantly impede the works of
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formation and development of abilities of spatial orientation of preschool children in family. The content
of the work aimed at the development of abilities of the spatial orientation of preschool children with
visual impairments in family settings is not studied, there is no elaborated sample program for formation
and development of the ability of micro and macro spatial orientation of preschool children with visual
impairments. That’s why a comprehensive study of these issues and the experimental elaboration of
special means, methods, conditions of their application and a sample program for formation and
development of abilities of spatial orientation of preschool children with visual impairments in family
settings is very urgent, theoretically and practically significant.

The aim of the research is to elaborate means, methods and conditions of their application for
development of the ability of the spatial orientation of preschool children with visual impairments in
family settings.

The objectives of the research are the following:

1. To study the level of scrutiny of the issue theoretically and practically;

2. To study the ability of spatial orientation of preschool children with visual impairments;

3. To elaborate special means, methods and conditions of their application for development of
abilities of the spatial orientation of preschool children with visual impairments in family settings;

4. To experimentally justify the efficiency of application of the recommended approaches.

When a child can not access his world efficiently through his vision, he must learn to use his
other senses more effectively. Systematic instruction is needed to develop the other senses for use in
travel and finding things in the environment. He must understand that some of the sounds and smells
and textures he experiences can be used as permanent markers (landmarks) to let him know where he
is in the world. Other pieces of information may be there sometimes and not at other times (clues)
such as the sound of the water fountain. Developing sensory awareness is critical for the child with
visual impairments or blindness. Most children with visual impairments are capable of learning routes
in familiar environments.

They learn to use landmarks and clues to help them know where they are along a particular
route. They learn specific adaptations to aid them in their movement. These might include understanding
that tactual markers on doorways identify the gym or the restroom, using an adaptive mobility device or
a cane to identify obstacles and drop-offs, or locating a street sign using a monocular. A primary goal of
orientation and mobility training is to help each child with visual impairments achieve independent
movement to as great a degree as possible. Independent movement is critical for all children with visual
impairments. Orientation and Mobility specialists are trained to provide instruction which will enable
children with visual impairments to reach their highest level of independence.

The Theoretical Significance of the Research is determined by the theoretical statement of
efficiency of recommended approaches to formation of the ability of spatial orientation of preschool
children with visual impairments in family settings and by the research results.

Many parents choose to homeschool their children because they can not always guarantee that
their child will receive an adequate education through the public school system. For parents with blind or
visually impaired children, homeschooling may be even more appealing because they can provide their
child with the attention and additional resources that they will need to succeed in a learning environment.
In order to homeschool a blind or visually impaired child you should establish yourself as a home
educator, provide your child with assistive technology, modify the learning experience to suit the needs
of your child, and provide your child with an opportunity to socialize with other children. Spatial
oOrientation is a person’s skill in using the information received through their senses to determine their
position in space and their destination in relation to significant objects in the environment. In the context
of visual impairment, this term refers more specifically to knowledge of distances and directions that
relate to objects in the environment and have been observed or memorized, and the ability to commit
these spatial relationships to memory when they change as the person proceeds. Spatial skills are defined
by putting in place and using spatial relations between a particular place and oneself (e.g. in a given fixed
position) or between different places (independently of one’s own position).

Orientation integrates perceptual and cognitive learning. Integrating the sensory information
needed for orientation requires conceptual development that includes among others, body scheme, the
body-to-object relationship, spatial updating, the object-to-object relationship, the environment and
time, as well as conceptual understanding of objects.
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Spatial orientation may be affected by dysfunction of any of the basic sensory systems (touch,
proprioceptive, vestibular, olfactory, auditory or visual). The development of orientation skills and the
construction of a mental representation of the environment are also related to various cognitive faculties
such as attention capacity, short-term, long-term and topographic memory, and language skills.

At an integration level, mental representation of space involves localizing the stimulus, spatial
memory, inference skills, and using symbolic representations and cognitive maps.

So practical Strategies for Families

v" Provide opportunities for your child to explore all areas of his or her environment,
particularly the home. Help the child locate stationary landmarks that provide reference points. For
example, a child may know that he is in his bedroom after locating his dresser with the “special”
handles. Be sure to allow him to find this dresser so he will know when he is in the bedroom.

v' Let your child experience a variety of surfaces such as carpet, tiled floors, vinyl flooring,
grass, sidewalks.

v" Allow your child to participate fully in activities. For example, if he wants to play with
toys, help him go to the place where the toys are located and select the toy that interests him. Travel
back to the play area together. This process allows him to understand his environment more
completely, as compared to having the toys simply brought to him.

v’ Make full use of “reference points,” those clues that help us know where we are.

We have all experienced being lost in an unfamiliar city, only to become “reoriented” once we
locate a familiar landmark. Similarly, children who are deaf-blind need to learn to use reference points to
help them stay oriented in their environment. Reference points can be auditory, tactile, olfactory, or visual.

v’ Encourage your child to travel as independently as possible. If he can walk independently,
allow him to do so. If he is learning to walk with a guide, don’t hold his hand and pull him along with
you. If he is capable of reaching out to locate a desired toy, don’t allow it to “magically appear” by
bringing it to him.

v Make use of physical boundaries so the child can better understand his surroundings. It is
much easier to comprehend a play area bounded by wall dividers or bookshelves than an arbitrary
space in the middle of a large room.

v' Provide opportunities for the child to solve problems on his or her own.

Refrain from rescuing him or her prematurely.

v' Help a child associate familiar toys and objects with the environments in which they may
be used. For example, show him the washcloth before walking to the bathroom for a bath, or the ball
before traveling to the school gymnasium.

These the organizing and passing the numbers made theoretical approaches formation of the
spatial side detection capabilities and the development of preschool child who have vision problems,
and the point of view and practical ways are aimed at improving that work in a family. The formation
and development of spatial side detection capabilities in a family only in these conditions will be
possible to have a positive result.
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