THE
SCIENTIFIC
HERITAGE

No 110 (110) (2023)

The scientific heritage
(Budapest, Hungary)
The journal is registered and published in Hungary.

The journal publishes scientific studies, reports and reports about achievements in different scientific fields.
Journal is published in English, Hungarian, Polish, Russian, Ukrainian, German and French.
Articles are accepted each month.

Frequency: 24 issues per year.

Format - A4
ISSN 9215 — 0365

All articles are reviewed
Free access to the electronic version of journal
Edition of journal does not carry responsibility for the materials published in a journal.
Sending the article to the editorial the author confirms it’s uniqueness and takes full responsibility for possible
consequences for breaking copyright laws

Chief editor: Biro Krisztian

Managing editor: Khavash Bernat
Gridchina Olga - Ph.D., Head of the Department of Industrial Management and Logistics (Moscow, Russian
Federation)
Singula Aleksandra - Professor, Department of Organization and Management at the University of Zagreb
(Zagreb, Croatia)
Bogdanov Dmitrij - Ph.D., candidate of pedagogical sciences, managing the laboratory (Kiev, Ukraine)
Chukurov Valeriy - Doctor of Biological Sciences, Head of the Department of Biochemistry of the Faculty of
Physics, Mathematics and Natural Sciences (Minsk, Republic of Belarus)
Torok Dezso - Doctor of Chemistry, professor, Head of the Department of Organic Chemistry (Budapest,
Hungary)
Filipiak Pawel - doctor of political sciences, pro-rector on a management by a property complex and to the
public relations (Gdansk, Poland)
Flater Karl - Doctor of legal sciences, managing the department of theory and history of the state and legal
(Koln, Germany)
Yakushev Vasiliy - Candidate of engineering sciences, associate professor of department of higher mathe-
matics (Moscow, Russian Federation)
Bence Orban - Doctor of sociological sciences, professor of department of philosophy of religion and reli-
gious studies (Miskolc, Hungary)
Feld Ella - Doctor of historical sciences, managing the department of historical informatics, scientific leader
of Center of economic history historical faculty (Dresden, Germany)
Owczarek Zbigniew - Doctor of philological sciences (Warsaw, Poland)
Shashkov Oleg - Candidate of economic sciences, associate professor of department (St. Petersburg, Russian
Federation)
Gal Jend - MD, assistant professor of history of medicine and the social sciences and humanities (Budapest,
Hungary)
Borbély Kinga - Ph.D, Professor, Department of Philosophy and History (Kosice, Slovakia)
Eberhardt Mona - Doctor of Psychology, Professor, Chair of General Psychology and Pedagogy (Munich,
Germany)
Kramarchuk Vyacheslav - Doctor of Pharmacy, Department of Clinical Pharmacy and Clinical Pharmacol-
ogy (Vinnytsia, Ukraine)

«The scientific heritage»
Editorial board address: Budapest, Kossuth Lajos utca 84,1204
E-mail: public@tsh-journal.com
Web: www.tsh-journal.com



CONTENT
BIOLOGICAL SCIENCES
Khalbekova Kh., Nikitina E.

BIOCHEMICAL PROCESSES OF CLIMACOPTERA
INTRICATE, SUAEDA ALTISSIMA, ATRIPLEX AUCHERI

UNDER SALT CONDITIONS......oveiieeeieeeeieeeereeeeeeeeenns 4

ECONOMIC SCIENCES
Khasanova Kh. Vokhidova M.
THE NECESSITY OF RISK MANAGEMENT IN THE ANALYSIS OF DEVELOPMENT DIRECTIONS,
BANKING ACTIVITIES OF THE REPUBLIC OF STRUCTURE AND SPECIFIC FEATURES OF FOREIGN
UZBEKISTAN ..ovniiiiii e e e 10 ECONOMIC RELATIONS IN THE COUNTRIES OF
Utemuratova M. CENTRALASIA ... 17

THE ROLE OF DIGITALIZATION IN ACCOUNTING....... 14  Zaiats V.
INCREASING THE AVAILABILITY OF SOCIAL SERVICES

FOR PERSONS OF RETIREMENT AGE .......cccceeeeveennee. 20
GEOGRAPHICAL SCIENCES
Rybalova O., Artemiev S., Bryhada O.,
llyinskiy O. Bondarenko A., Chorns K.
THE PROBABILITY OF THE OCCURRENCE OF DISEASES
DUE TO ATMOSPHERIC AIR POLLUTION................... 23
JURIDICAL SCIENCES
Slusarenco S. Ostapenko lu., Shvydka T.
DIRECT DEMOCRACY - A PARADIGM OF THE CLAIMS OF BANKRUPTCY CREDITORS IN THE CASE OF
POLITICALREGIME.......ccoiiiiiiiiiiiiiiieeee, 32 BANKRUPTCY: PROBLEMATIC ASPECTS.......cvvvveeenee 41
Tkachenko 1.
FOREIGN EXPERIENCE OF LEGAL SECURITY AND
ORGANIZATION OF PUBLIC CONTROL OVER THE
ACTIVITIES OF THE COURTS AT THE JUDGE SELECTION
STAGE ... e 36
MEDICAL SCIENCES
Abdimomunova B., Abzhaparova A. Dyachenko S., Krasnozhon T.,
LIFESTYLE OF MEDICAL STUDENTS OF OSH STATE Gorokhovskii V., Egorova E.
UNIVERSITY e 46 PHARMACOEPIDEMIOLOGICAL ANALYSIS OF THE
DYNAMICS OF CONSUMPTION OF ANTIMICROBIAL
DRUGS, IN CONNECTION WITH THE CONVERSION OF
A MEDICAL ORGANIZATION INTO A PROVISIONAL
HOSPITAL, TO PROVIDE MEDICAL CARE TO PATIENTS
WITH COVID = 19 oottt 53
PEDAGOGICAL SCIENCES
Ibrahimov F., Abdullayeva G. Zhanatbekova N., Baidrakhymov K.
INTERPRETATION OF THE CHARACTERISTICS OF THE "DEVELOPMENT OF CREATIVE THINKING OF
ELEMENTS OF THE "ASSESSMENT OF STUDENT STUDENTS IN PHYSICS LESSONS" ....ccceevvviiriirenreennn 74

ACHIEVEMENTS" BLOCK OF SUBJECT CURRICULA
BASED ON THE "SYSTEM-STRUCTURE" APPROACH ..62

PHYSICS AND MATHEMATICS
Antonov A.

THE NECESSITY OF GEOPHYSICAL RESEARCHES OF
PORTALS.....iiiiiiici i, 77



TECHNICAL SCIENCES

Baranov Yu., Baranov A.,

Brychynskyi O., Kolotelo P., Malinovskiy N.
IMPROVED METHODOLOGY FOR OPTIMIZING THE
PROCESS OF RECOVERING MILITARY EQUIPMENT IN
THE CONDITIONS OF COMBAT OPERATIONS ........... 91
Bokovets S., Pertsevoi F.

STUDY OF THE DYNAMIC VISCOSITY OF THE FILLING
FOR THE PRODUCTION OF JELLY BARS......cceeevveeennnne 96
Oliinyk M., Dzyuba N.

FEATURES OF THE RANGE OF AERATED DESSERT
DISHES. ...t 101

Antropov V.

THE EFFICIENCY OF USING AMORPHOUS STEEL
MAGNETIC CORE IN TRANSFORMERS WITH WEIGHT
AND SIZE LIMITATIONS. ...t 105
Klyuyev O.

ABOUT ONE METHOD FOR CONSTRUCTING
IDENTIFIERS ROTOR ROTATION ANGLE IN VECTOR
CONTROL SYSTEMS ... 108
Mazurenko I., Pertsevoy F., Wang Jingwen
STUDY OF THE PROPERTIES OF MODIFIED STARCHES
FOR THE PURPOSE OF THEIR USE IN THE CULINARY
PRODUCTS TECHNOLOGY ....ccuuieeeiiieiiiiinneeeeeeennns 118



4 The scientific heritage No 110 (2023)

BIOLOGICAL SCIENCES

MN3YYEHUE BUOXUMHMNYECKHUX MIPOHECCOB CLIMACOPTERA INTRICATE, SUAEDA
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AHHOTAIMSA

Llenbio HACTOSILETO HCCIEAOBAHUS SIBISCTCS W3ydeHHE OMOXMMHYECKMX W3MEHEHHMH B pacTeHusx (B
YaCTHOCTH, HAKOIUICHHUE PpaCTBOPHUMBIX yFJ’lCBO}IOB), B CpaBHUTCJIBHOM AacCIICKTEC, y KJIOHOB PETCHCPAHTOB
NEePCIIEKTUBHBIX PaCTEHUH-TaTO(QUTOB, BHIPAIIEHHBIX HA MTUTATEIBHON CpeJie C Pa3HbIM COJIEpKAaHHEM COJIeH U,
IPOU3PACTAIONIMX B ECTECTBEHHBIX YCIOBUSAX IpoM3pacTaHus (OCYUIEHHOE THO ApajbCKOro MOps), UL
BBIABJICHHUA UX adallTalMOHHBIX CTp&TBFPIfI, 1 YPOBHS OBOJIIOTMOHHOI'O pa3BUTHUL.

Abstract

The aim of this work is to study biochemical changes in plants (carbohydrates accumulation), in a compara-
tive aspect, in clones-regenerants of perspective halophytes are grown in nutrient medium with different salt con-
centrations and under natural growing conditions in drained bottom of the Aral Sea, for identifying their adaptation
strategies, and the level of evolutionary development.

Kurouesbie cnopa: Climacoptera intricate, Suaeda altissima, Atriplex aucheri, in vitro, npomnus, yriesozst.

Keywords: Climacoptera intricate, Suaeda altissima, Atriplex aucheri, in vitro, proline, carbohydrates.

Jlnst momy4yeHus [eHHbBIX JIEKapCTBEHHBIX M KOH-
KYPEHTHOCIIOCOOHBIX ~ COJICYCTOMYMBBIX  pacTEHHIH,
HEOOXOIMMO YUYHTHIBATH CTPYKTYpHBIE U (PU3HOJIOTO-
OMOXMMHUYECKUE 0COOCHHOCTH TajO(HTOB.

OpHoi1 U3 TJIaBHBIX 3a7a4 JAHHOH paboTHI- MOMy-
YUTH HauOoJee OOraThle TKAaHEBbIE KIIOHBI OHOJIOTHYE-
CKHM JEHCTBYIOIIMX BEIIECTB, UCCIEIOBATh PACTECHHS
Ha OOJaJaHWe YCTOWYMBOCTH K 3aCOJICHHIO, ITyTEM
HaKOIUICHHS CaxapoB, OICPIKUBAs BBICOKHIT YPOBEHb
OBOJHEHHOCTH OPIaHOB B YCJIOBUSIX 3aCOJICHUSL.

B cBs3M ¢ 3THM, HaM NPEACTABISUIOCH aKTyallb-
HBIM IIPOBECTH CPaBHHUTEIBHbBIE MCCIIEIOBAHUS M BbI-
SIBUTH KOPPEJIALMIO MEXK/Ty ITOBBIIICHHEM KOHIIEHTpA-
LUK COJIEH B Cpelie U MOBBIMICHHEM COJEepPIKaHH IPo-
JOYKIIMK TEPBUYHBIX META0OJMTOB, yKa3blBas Ha HX
y4JacTHe B 3alIMTHBIX IPOLECcCax OpraHn3Ma pacTeHHH,
Harpumep, B 00pa3oBaHUU IPOIMHA, KOTOPBIA BIHSCT
Ha (PYHKIMOHUPOBAaHNE aHTHOKCUIAHTHON CHCTEMBI y
pacTeHHii, MpeNoXpaHssl OT COJEBBIX CTPECCOB H Y
KyJBTHBHPYEMEIX IN VItro KIIETOK.

Ilo mocnenHUM HWCCIETOBAaHHSAM, COJCHOCTh
Apansckoro Mops gocturia >200 1/1. CornacHo naH-
HBIM, 3TH BOJIbI COOTBETCTBYIOT 110 KaTHOHHOMY (Ca?"
Mg?*, Na*, K*, NH,*, Fe**, and Fe?*) u anuonnomy (CI°
, SO+%, HCO®) cocrasy [11]. IIpuuem, 10 aHHOHHOMY

COCTaBY OTHOCATCS NMPEUMYLIECTBEHHO K XJIOPHIHO-
CyIb(aTHOMY U CyIb()ATHO-XIOPHIHOMY THITY 3aCOJIe-
uus (SO mo 1572 mr/n, Cl” o 1326 mr/xn), comepxa-
uue katroHoB Na+K (209-710 mr/i), Ca mo 410 mr/m,
Mg no 210 mr/mn [12].

lano¢utel 310 BUABI pacTeHUil, KOTOPBIE MOTYT
YCIIEIIHO BBDKUBATH, PACTH U PA3MHOXKATHCS B [TOYBAX
¢ xoHmeHTpammerr comu ©Oomee 200 MM NaCl.
HexoTopsle TanouTel MOTYT Aake XOPOILIO PacTH H
npu OoJree BRICOKUX KOHIEHTparusax coneit (> 500 MM
NacCl) [14,6].

Anarrrarus ranoUTOB K 3aCOJICHUIO CHOPMHPO-
BaJIack B Ipoliecce (HIoreHes3a 1 3aTparuBaeT pasHble
YPOBHHU OpraHU3aliu: MOJICKYJISIPHBIM, KJIETOYHBIH,
TIOITYJIAIIMOHHBIHN, puToneHoTHYecKuii [10].

Hame wnccnenoBaHue HampaBlIeHO Ha U3YYCHHUE
COZEpXKaHHs PACTBOPHMBIX CaxapoB y DPACTECHUH B
CPaBHHUTENBHOM acriekTe (B yCIIOBUSX Apaikyma u in
Vitro), ykaspiBasi Ha X BKJIAJ B OCMOTHYECKOE JaBie-
HHE KIJIETOK OpraHoB. TakuM o0pa3oM, pOJeMOHCTPH-
pOBaTh yJacTHe PacTBOPUMBIX YIJIEBOJIOB B PEAKIIUSX,
00€eCIeYnBaOIINX YCTOMYUBOCTD B CTPECCOBBIX CHTY-
alusIx.

3anMTHRIM MEXaHU3MOM, TIO3BOJISTIOIIIM ITOJIIEP-
JKHBATh BOJHBIN CTATyC KIETOK ralo()UTOB B YCIOBHUSIX
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BBICOKOTO 3aCOJICHUS, SBIISIETCSI aKKyMYJISIIASI HU3KO-
MOJIEKYJISIDHBIX COEMHEHUH: aMUHOKHCIIOT (TIPOJIUH,
QJIaHWH | JIp.), YIJIEBOAOB M T.J. Beicokas ocMoTnde-
CKasi KOHIIGHTpaNus B KIETKaX pacTeHUH co3aaeTcs 3a
c4eT OOJBIION WHTEHCHBHOCTH aKTHWBU3AMU U OWO-
CHHTE3a, TOPMOXKEHHSI Pacraia Uin JIeTpagalii MaK-
POMOJIEKYJI U HAaKOIUICHHS PACTBOPUMBIX YIJIEBOJIOB
[16].

Pe3ynpTaThl MHOTOUYHMCIIEHHBIX OITBITOB CBH/IE-
TEJNBCTBYIOT O TOM, YTO KyCTapHHUKH, TOJYKYCTapHUKA
U OoJHONIETHHKH n3 ceMeiictBa Chenopodiaceae upes-
BBIYAHO TEPCHEKTUBHBI JUISl HCIIOJIB30BAaHHUS HE
TOJIBKO B JKOJIOTMYECKOW pecTaBpaly 3acOJICHHBIX
paiioHOB, HO U KaK MCTOYHUK OMOJIOTHYECKU JEHCTBY-
IOUIMX BELIECTB, OOraThie MPOTEMHOM, XXUPOM, KAPOTH-
HOM, KJIETYATKOM, 30JI0H, BUTAMUHAMH M MaKpodJe-
Mentamu  [24, 13]. llentpoM  pa3HOOOpa3us
Chenopodiaceae siBsieTcst mycThiHHBIH Mosic CTaporo
Cgeta ot Kanapckux octpoBoB g0 Cpemnelr Aszumu.
HacuutsiBaer okono 100 pomos, Bkimouaromme 1600
BHJIOB, KOTOPbIE B OCHOBHOM PacHpOCTPaHEHBI B My-
CTBIHHBIX U CTEMHBIX pernoHax mupa [21].

Marepuan u MeTobI

HccnenoBanusi mpoBOIWIMCH B 3-KpaTHOM TIO-
BTOPHOCTH, B IIEPUOJ HHTEHCUBHOI'O POCTA PACTEHHUI.

Jnsi  KIOHAJBHOTO MHKPOPAa3MHOKEHHS IIHTa-
TCJBHBIC CPCJIbl TOTOBUJIIM IO ITPOINHCHU Mypacure—
Ckyra, ¢ notasnenuem: 1.0 MmxM BAII (6-6en3unamu-
HonypuH), 0.5 HYK (o-HadtunykcycHast kuciora) u
0.5 MxM kuHetun (6-bypdypunamuHoOypHH). DKC-
IUIAaHTBl KyJBTUBHPOBAIN B YCJIOBHAX (oTomepuona
16/8 4, cBet/TemHoTa, ipu 24°C. ConeprxraHue colieii B
cpene coctasisuio 0, 200, 500, 700 mM NacCl, 4ro co-
OTBETCTBYET CPEIHEN U BBICOKOW CTEIIEHU 3aCOJICHMUSL.

CBOOOIHBIM NPONUH ONpeAeSIsUI O METOAY
Bates u ap. [5], MoHO- 1 AMcaxapuIbl aHAITU3UPOBAIN
MeronoM BOXX. ConepxaHue yrieBoJoB B pacTe-
Husx u3Mepsum cucremoit BOXKX Agilent 1260 ¢ pe-
¢bpakromerpuueckuM nerekropom RIDG1362A.

BriOpanHbie HaMu 00bEKTHI HCCIIEIOBAHHS, OTHO-
CATCS K TPYIIIE «COJIEHAKAIUTMBAIOIINX» U «CONEBBIE-
JIIOLMX» PAaCTEHUM, Pa3InyaroIuXcs 0 COJIEYyCTOM-
YUBOCTH TaJIO(HUTOB, SABISAIONIHECS BaXKHBIM OHOXUMH-
YEeCKHM PECypcoM B KayeCTBE MCXOAHOTO MaTepHaja
JUTSL BBIPAIIMBAHUS SKOJIOTHYecKd T depeHImpoBan-
HBIX COJICYCTOHYHMBBIX BHJIOB.

Marepuan s uccnenosanuit Climacoptera intri-
cate (Iljin) Botsch., Suaeda altissima (L.) Pall., Atriplex
aucheri Mog., cobpaH B MeCTaX €CTECTBEHHOTO IIPOH3-
pacTaHus, Ha 3acOJ€HHOU mouBe (mmpota: 44.1269",
nmonrora: 58.8442").

Suaeda altissima— cBena BBICOKas, BBICOKOCOJIE-
YCTOMYMBOE PACTEHUE, CONCAKKYMYJIUPYIOIIUHI, OJHO-
neTHH# TanouT, BEICOTOH 25-200 cM.

Climacoptera intricata— kmiMakornTepa mepcTu-
crasi, pacTéT Ha COJIOHYaKaX, SHAeMUK CpemHeit Aznn.
OnHONETHUN, IIUTEIHHO BETETHPYIOMIMHA KOPMOBOI
ranodut BeicoToi 10—-60 cM, ¢ pa3BeTBICHHBIMH KOP-
HSIMH, OXBATHIBAIOIIMMH HETJyOOKHE CJIOHM I0Y-
BorpyHTa (40-60 cm).

Atriplex aucheri momykycTapHHYEK, MTO3JHENET-
HUM OJJHOJIETHUK, CTE0ENb YeThIPEXTPaHHBIH, B MECTax
BETBJICHHS YIUIOLIEHHBIH, 9aCTO N3BMUIINCTHIN.

MarepuanoM HCCIEIOBaHHUS CITY>KHJIM JINCTbS
pactenuii B daze Bereranuu. McciemoBanus mpoBOau-
JHCh IO 3 omnbITa B 3 OMOJOTUYECKHX MTOBTOPHOCTSIX.
Juist craTrcTraeckoit 00pabOTKH SKCIIEPUMEHTANBHBIX
JIAHHBIX UCHOJIb30BaIM cTaHaapTHbIN MeTog ANOVA.
Ha rpadmxax nmpuBeneHsl cpeanue apupMeTHIecKrue
3HAYEHHUSL.

PesynbsTaTtsl n 00cyxKIeHHE

IpencraButenu pomos Climacoptera, Suaeda,
Atriplex mpuBiekarOT BHUMaHHE YYCHBIX KaK MOJCIH
JUIL W3Y4YeHUs] MEXaHH3MOB COJIEYyCTOHYMBOCTH, B
YaCTHOCTH OCMOTHYECKOTO PEryJHpOBaHHUsS, PETYJIsi-
UM aHTHOKCHUIAHTHOW CHOCOOHOCTH, MpUMEp Iiepe-
xozna Ha C4-(oToCHHTETHYECKHH MeTaboIM3M U JIpy-
rue [18, 22, 17, 19].

Juana3zoH MHHEpPaIM30BaHHOCTH IIOYBEHHOTO
pacTtBopa, B KOTOPOM TalO(QHUT MOKET HOPMAJILHO
pacTi ¥ BO30OHOBIISITECS, Y PAa3HBIX BHJIOB HEOAMHA-
koB. Tak, BUJIOBOI cOCTaB B MPUPOAHBIX SKOCUCTEMAX
M3MEHSETCS B 3aBUCHMOCTH OT (haKTopa 3aCOJIEHHOCTH
cyOcTparta 0T HauOOJIBILIETO K HANMEHBIIEMY:

®  (COJICHAKAIUTHBAKOIIUE» (3yeanogumol) pac-
TEHHs, XapaKTePU3YIOIIHECs CYKKYJIEHTHOCTBHIO JIH-
CThEB C KPYMHBIMH pa3MepaMH (OTOCHHTETUYECKHX
KJIETOK, CITOCOOHBI TIO/IJIEP>)KUBATH BEICOKOE OCMOTHYE-
CKO€ JIaBJICHNE BHYTPH KIIETKH MyTeM M30MpaTeIbHON
AKKYMYJISAIIMA HOHOB MUHepanbHbIX coiieii (Na™ u CI),
KOTOPBIE TPAHCHOPTUPYIOTCS B OOJIBIIMX KOJIMYECTBAX
u3 KOpHeﬁ B HA/I3EMHBIC OpraHbl, IA€ HaAKAIlJIMBAIOTCA
MPEUMYILECTBEHHO B BaKYOJISIX, Pa3IMYalOTCs OpraHu-
3a1yeil JanbHero TpaHCIopTa HOHOB.

®  «CONEBBILACISIOIIEY (Kpunozanogumol) Xa-
PaKTEepU3YIOTCS KCEPO(PUTHOM CTPYKTYPOIi JICTA C He-
OONBIIMME KJIETKaMH XJIOPEHXUMBI, 00JIaJaloT CIeLH-
aNM3UPOBaHHBIMU COJIEBBIMH Jkesie3amu (salt glands)
BBIACIIAIONIME COIIb Ha IOBEPXHOCTH JIMCTHEB, OCMOpPE-
TYISTOPHYIO POJIb BBIIOJHAIOT HU3KOMOJIEKYJISPHbIE
OCMOJIUTBI, TAKHE KaK MPOJIMH, caxapa 1 Ap.

®  CONCHETIPOHHULIACMBIe»  (2nuKo2aniogumut)
pacteHus ¢ Kcepo(UTHON CTPYKTYPOM JIHCTa, OTPaHH-
YHMBAIOT MOCTYIJIGHHE COJeH B Hag3eMHBIE OpPraHbL
Co31ar0T BBICOKOE OCMOTHYECKOE JaBIICHUE, CHHTE3H-
PYysl yIIIeBOABI WM IPYTHe HU3KOMOJIEKYJIIPHBIE Opra-
HUYECKHE COCIUHEHHS; MPENSATCTBYS BXOLy coieil B
KJIETKH KOpHA [1].

C (u3nONOrMUecKod TOYKH 3PEHUS pPa3IndaroT
WUCTHHHEIC (00/1ueamHble) TAIOPUTHI, 71 CYIIECTBOBA-
HUS (IPOPACTaHUsI CEMSH, IPUPOCT OMOMACCHI) KOTO-
PBIX HEOOXOMMAa ITOBBIIIEHHAS MHHEPAJIM3aIus, H CO-
JIEBBIHOCTINBEIE ((haxynvmamustsie) BUABI CIIOCOOHBIE
CYILIECTBOBATh KaK B IPUCYTCTBUH, TaK H B OTCYTCTBHU
coneii [16]. Tak, sunsl Climacoptera, Suaeda -o6mm-
TaTHBIE TATO(PUTHI, MPEICTABISAIOT COO0H BBICOKO CO-
JCYCTOMYMBEIE  CONCHAKANAUBAIOWUE 3Yeanogumuyl,
obnaaronme BBHICOKOOPTaHU30BAaHHBIM MEXaHH3MOM
aJIaNTalyuy, CIIOCOOHBI TIOBBIILATE CBOKO 3aCyXO0YyCTOM-
YUBOCTh UMEHHO B yCIOBUAX 3aconeHus (1o 700 mM
NaCl) [18,17], obmamatoT ME30CTPYKTYPHEIMH Xapakx-
TepucTuKamu [4].

OTH pacTeHUsl IMEIOT aKTUBHYIO CUCTEMY TpPaHC-
NopTa- NepeHOCYHKH U MOHHBIE KaHanbl. HakomneHue
Na* B BakyossIX MpUBOMMT K (HOPMHUPOBAHHIO T'PAJIH-
€HTa BOJHOTO IOTCHIHAA MEXAY OKPYXKaIOMNUM
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KJIETKy pacTBOPOM U KJIETKOH (BOIHBIM MOTEHIIWAI
KJIETKU CHIDKAETCS) M TOK BOJIBI HATIPABIISIETCS BHYTPh
KJIETKH, TOJIEP)KUBasi OKUCIHMTEIFHO-BOCCTAaHOBH-
TeNbHBIN roMeocTas [3]. B nuToniasme BOAHBIN NOTEH-
[Uaj CHHMXKAeTCS 3a CYeT OMOCHMHTE3a OCMOJIUTOB —
HU3KOMOJIEKYJISIPHBIX OPIraHUYECKHX COeIMHEHHH, 00-
JIAIAIOIMMX 110 OTHOIICHUIO K IMTOIUIA3MaTHYECKUM
OHOTIOIMMEPaM €IIe U MTPOTEKTOPHBIM AeHCTBHEM [9].

Suaeda altissima (L.) Pall. (cBena Bicokast) siBnsi-
€TCsl OTHUM U3 HanOoJIee CoJIeyCTOMUMBBIX MIPECTaBU-
Tenel, QyHKIMOHUPYET B YCIOBHUSIX BHICOKOTO 3acoJie-
HUS TIOYBBI, CIIOCOOHBIM ITpOM3pacTaTh Ha cpenax, ¢
koHueHtpanueir NaCl no 1M [15]. YcranoBneHo, 4yTo
coJiepkKaHHe HOHOB B OpraHax TeM OoJIbIle, YeM BBIIIIE
koHeHTpanuss Na'Cl™ B mwurTatensHOM —pacTBOpE.
Honbt Na* B KiIeTKax JIMCThEB ITOTO PACTCHHSI TOCTH-
raroT 800 MMOJIB/KT CBIpOi Macchl [8]. Bo3pacratoriee
pacripeziesieHie MOHOB (II0YBa- KOPHHU- JIUCThsI) obec-
TIEYMBACT ITOJIEPIKaHUE TPAIEHTa BOJJHOTO TIOTEHIIN-
aja B cucteMe 1enoro pactenus [20].

Climacoptera intricata (lljin) Botsch. (kaumako-
TITepa MEePCTUCTAs)- TT0 TAJIOTOJIEPAHTHOCTH BUJI OTHO-
CATCA K TPYIIIE BBICOKO COJEYCTOWUYMBBIX COJICHAKAIl-
JIMBAOLIUX DYTAIO(QUTOB, TPUCTIOCOOIEHHBIX K 3HAYUH-
TenbHO 3aconéHusiM mouBaM. Buaer Climacoptera-
o0nuratHple TaloO(QUTHI, CIIOCOOHBIE Pa3BUBATHCS
JIMIIG B colleHoi cpee. Jluctes C. intricata Tunmumbie
CYKKYJICHTHBIC, ONYII€HbI MHOI'OYMCJICHHBIMU [JIMH-
HbBIMU TOHKHMMH HUTCBUJHBIMU TpHUXOMaMH C€IUHOTO
TUIA, IPeo0IIaJaeT FeMUITAPAUTHBIN TUIT YCTHULI, Me-
3o¢wmut KpaHi-ieHrpudeckuii, 6e3 rurnoaepmsl. Ayar-
TUBHBIMH IIPU3HAKaMH TPYIIIBI CYKKYJIEHTOB SBJISETCS
HaJM4M€ CIELUAIUM3UPOBAHHON Bjarosanacarouiei
TKaHM JIMCThEB. Tak, OOHUM M3 TaJOMHIUKATOPHBIX
npusnakoB BuzoB Climacoptera, B pesynsrate rajuo-
¢buTHN, TOMUMO 3aIMTHON (DYHKIUH, SIUICPMUC JIH-
cra rpuobpern crnenupuyueckyo GyHKIHIO BOJIO- U CO-
JICHaKOIJICHHUs. XapaKTepHbIMHU YepPTaMH Ul JaHHOTO
BUJIA SBIISIOTCS BEICOKUH MHIEKC MaIHCAJHOCTH, SIIH-
JepMaJIbHbIe KJIETKH C YTOJIIEHHBIMH HapyXXHBIMH
CTEHKaMH. Y CTOHYMBOCTh K KCEpO- M Tajoakropy
OIIpefeNsAeTCsl TEHOMOM BHIIOB ¢ KpaHI-CTpyKTypoit
BEreTATUBHBIX OPTaHOB, YTO OOecleunuBaeT UM OOJIb-
ITYI0 MapTHHAIBHYIO TAJIOTOIEPAHTHOCTS [7].

Buaer Atriplex oTHOCSTCS K TPyIIIe COEBIAEIS-
IOIUX TaOMHUTOB (KpuHoeanoghumul), JUATEIHHO Be-
TeTHPYIONMHA KOPMOBO# ranoduT BeicoToit 10—60 cm,
C Ppa3BeTBICHHBIMH KOPHSMHM, OXBATBHIBAIOIINMHU He-
riryboxue cion mouBorpynra (60-120 cm). [lpeacrasu-

TEJIN ATOTO POAA C KCepoMe30(DUTHEIMH XapaKTepUCTH-
KaMH, MEHee YCTOHuMBHI K 3acoieHuo (1o 200 mM
NaCl) [22].

Atriplex aucheri Moq. monykycrapHHYeK, MO31-
HEJICTHUH OJHOJETHUK HacTosmuii kcepodut. Oco-
ObIif THI aHaTOMO-MOP(MOJOTUYECKUX IPUCTIOCOOIIE-
HUHIl XapakTepusyeTcd HaauuueM TunuuHod Kpanu-
AQHATOMHUH CO CJIOEM KIJIETOK OOOJIOYKM ITyYKa, pajv-
AJIBHO PACIIOJIOKECHHBIX TTaJMCaHBIX KIETOK.

Pactenust KpuHOT@O(QUTHI TOKPHITHI ITy3bIpYa-
TBIMH BOJIOCKaMU- cojesble ny3vipbku (MIMEIOT OJHO-
KJIETOYHYIO CTPYKTYpY) WJIU CIEIMAIBHBIMU JKEJIe3U-
CTBIMH TPUXOMaMU -cojiesbie dicenesku (C IBYyX- WA
MHOTOKJIETOYHOH CTPYKTYpPOH ) HaKaIlJIMBaIOINE COJIb.
W3 knetok Me30duiia coiib IIOCTYNAET B KeEJIE3KY 4e-
pe3 cobupaTenbHbIE KIETKH, U IBHXKETCS 10 TUIa3MOo/Ie-
cmaM. OHa HakaruIMBaeTcsi B BE3UKYJIaxX, KOTOPbIE MO-
TOM CJIMBAIOTCA C IIa3MaieMMoi. B pesynbraTe conb
BBIXOJUT Hapyxy [23].

Atriplex aucheri umeer crenuaIM3UpOBaHHBIC
BBIJICIIUTENBHBIE CTPYKTYPBI — HY3blpuamyle 8010CKU,
akkymynpyromue pactsop NaCl, koTopble cruioni-
HBIM O€10BaTHLIM HAJIETOM IMMOKPBIBAIOT BEPXHUE U HUK-
HUE CTOPOHBI JIMCTHEB. HySLIp‘IaTbIe BOJIOCKHU SBJISI-
I0TCSI MOJIU(UITUPOBAHHBIMU 00pa30BaHHUSIMU JITUEP-
MHCa, TPaHCIOPTUPYIOLIME HOHBI OT CTe0enbKa K
MY3BIPBKY (ampuniukouousii THI JIMCThEB) [23].

Kak noka3zanm pe3ynbrarthl, IPOJIUH 0OHAPYKEH B
3HAYUTEJIBHBIX KOJIMYECTBAaX B YyBCTBHUTCIBHBIX K 3a-
COJICHUIO PACTEHHSIX, HCITBITHIBAIOIINX COJIEBOM CTpeCC
U JIeQuIuT BOIOBI B E€CTECTBEHHBIX YycloBHA. Tak,
HalMEHBIIIEe COIEpXKaHHe MPOJIMHA B “YMEPEHHO CO-
neycroitunBom” Atriplex aucheri mabmonanocs B KOH-
TposibHBIX 00pasuax, (I'paduk 1.), mposiBisisi ciaalyro
YCTOHYMBOCTh K OCMOTHYECKOMY CTpecCy M 3Ha4u-
TeNbHO HakaruiBaeT NpoiuH (Ha 50%) npu u30bITKe
uono Hatpust NaCl= 700mM, T.e. B ycmoBusx 3acose-
HUSL

Tak e NOoBBIIIeHNE KOHLIEHTPALUH COJH, OTPa3H-
nock y Suaeda altissima smisromieecst “BRICOKO coJte-
YCTOHYMBBIM~ BHUJOM, YPOBEHb MPOJIMHA B 00pa3Lax,
HOABEPruIdecs SKCTPEMAIbHOMY YPOBHIO 3aCOJEHHS
(NaCl 700mM) sHauuTeNnbHO MOYTH B 2 pa3a MOBBI-
IIAJICS TI0 CPAaBHEHHIO C KOHTPOJIEM.

Cample  BBICOKHME  3HAUeHUS [OpPOJIMHA Y
Climacoptera intricata, 6sut 0GHapy»keHbI y 00pas-
0B, moageprmmxcs BozaerictBuio NaCl 700mM, mo
CPaBHEHHUIO C KOHTPOJBHBIMU PACTCHHSMH 3HAYCHHS
yBemunrch Ha 30%.
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I'padux 1. Conep:xaHue mMpoJMHAa B Pa3HBIX YCJIOBHAX 32COJI€HUS
(mr/r)

4,5

3,5

200 NaCl

KonTpons

@ Climacoptera intricata

OTH JaHHBIC MOJTBEPKAAIOT TOYKY 3PEHHUS, UTO
MIPOJIMH (CMpecco8ast AMUHOKUCAOMA) CAHTE3UPYETCS
KaK CJEJCTBHE OCMOTHYECKOTO CTpecca, KOTOPOMY
CBOMCTBEHHA HE OCMOPETYJIATOPHAs, & TPOTEKTOPHAS
¢bynkuus [2].

Jnst ucTUHHBIX (OOJMTaTHBIX) TalTO(PUTOB COIb
OKa3bIBaeT OjaroTBopHoe BiusHHE. OO 3TOM CBHIC-
TEJIBCTBYIOT BHICOKUI YPOBEHB 61/10Ma?"011)1 np

Puc. 1. Muxponot6ezu Climacoptera

310 00BsICHSECTCS TeM, YTO 3yranodutsl 3P dek-
THBHO HCIIOJIb3YIOT MEXaHM3Mbl UCKIOUeHHUst Na® u3
LUTO30JI8, VIS JOCTHKEHHS BEICOKOTO YPOBHS aHTHOK-
CHJIAHTHOH 3alllUTHI, Pa3BUTOE B MPOLECCE IBOIIOLHHL.
[TosTOMy yrieBOAHBIH OOMEH pAaCTeHHIl ocTaeTcs
HEM3MEHHO BBICOKUM IO BIIMSIHHEM COJIEH.

BwMmecre ¢ TeM pa3BHTHE MEXaHH3MOB, o0ecredn-
BAIOIIUX COJIEYCTOHYNBOCTH, OCIA0MIO CIIOCOOHOCTH
obnucamubix (ACTHHHBIX) TAIO(QHUTOB K MEXBHUIOBOH
KOHKYPEHIIMH ¥ OTPaHHYMIIO UX PACIIPOCTpaHEHHE Ha
MeHee MUHEPAIM30BaHHBIX TEPpUTOpUsX. Tak, OTCyT-
creue NaCl B mutaTensHOM cpene (KOHTPOIh), TIPUBO-
JIMJIO0 K YeTKOMY CHIDKEHHUIO POCTa B KOHTPOJIBHBIX 00-
pasuax ¥ HOHWKEHHOMY COJICPKaHHIO YIIIEBOJIOB, YTO

|

500 NaCl

B Suaeda altissima

OEOCTKO
N\ P
Ny | =

N\

i

700 NaCl MyiiHak

Atriplex aucheri

Climacoptera u Suaeda mpu NaCl=200mM-500mM
(Puc. 1.), u conepxxanue cymmsl yrieonos (I"pacux
2). TakuM 00Opa3oM, XJIOPUCTBIA HATPUM, BHECEHHBIN B
Cpely, BBI3BIBAJI POCT YTIIEBOIOB IPH KOHIIEHTPALUU
200-500 MM, a B KOHTpOJIE COJEpKaHHE YIIEBOAOB
0Ka3aJI0Ch TOHM)KEHHBIM.

intricata na cpede MC ¢ 500mM NaCl

MOATBEPXKAAeT MOTPeOHOCTH  pacTeHWH  JaHHOU
TPYMIBI K IPUCYTCTBUIO COJIEH B cpefie OOMTaHUS IS
HOPMAaJIbHOTO Pa3BUTHS

O6pasier Atriplex aucheri, seistrornecs gaxyio-
mamusHsiMu TaJo(hUTAMHA OKA3aJIMCh TyBCTBUTEIBHBI
K conu. Tak, IpyU COJIEHOCTU Cpelbl, NMPEBBILAOLIEH
moporossiii yposerb (NaCl 500-700mM), poct Atri-
plex cHmxaeTcs, CBUACTENBCTBYS 00 OTPUIATEIHHOM
BJIMSIHUM BBICOKMX KOHLEHTpauui coneid. Pa3max Ba-
prabeTbHOCTH B COAEPIKAaHUH YTIEBOIOB aHAJOTHUYCH
pasMaxy BapuaOeIBHOCTH MPONHHA, YTO, BEPOSTHO,
CBSI3aHO C BHIOBBIMHU I'€HETHYECKMMHU OCOOEHHOCTSIMH

(I'padux 2).
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I'paguk 2. Conepxanue pacTBOPHMMBIX YIJIEBOJAOB B Pa3HbIX
yciaoBusx 3acojieHusi (% Ha adc. cyx. Bec)

200 NaCl

KonTpomns

Climacoptera intricata

Takum 00pa3zoM, YCTaHOBJIEHO, YTO COJEpIKaHUE
caxapa 3aBUCHT OT ypOBHsI 3acojieHus cpeabl. CpaBHU-
TENBHBIN aHalu3 (Pe3ysbTaThl IPE/ICTABICHBI Ha Ipa-
(uKe) mokazal, 4To XJIOPHIHO- CYJIb(haTHOE 3aCONICHHE
MOYBBHI HA TEppUTOpHH MyiHAaK U B OmbITax in Vitro
(200 mM NaCl) y Atriplex, croco6cTByIOT yBennye-
HUIO YTJIEBOJIOB, [T0 CPABHEHHIO C KOHTPOJIBHBIMH H
NPEBBIIIAIONIN TOPOTOBBI YPOBEHb 00pa3IaMu.

Kak BHIHO M3 IOMY4YEeHHBIX HaMH pPe3yJIbTAaTOB,
0oJiee BEICOKUH YPOBEHb HAKOIIEHHS] MOHO- M OJIUTOC-
axapos, ormeuyeH y Climacoptera intricata, Suaeda
altissima, syramouroB- 3KOJOTHUYECCKH CIEI[HATH3H-
POBaHBIX B BOJIOLMOHHOM aCIIEKTEe, OHH IPOSBIISIOT
«COJIEBYIO TOJIEPAHTHOCTEY, YTO IIO3BOJIET UM MIPOU3-
pacTaTh Ha CHIIBHO 3aCOJICHHBIX I04BaX U 3()(PEKTUBHO
HCIIOJIB30BATh BJIATY U AJIEMEHTHI MUHEPAIEHOT'O TUTa-
HUSL

HccnenoBanue mMo3BONSET BBHIAENATH (DyHKIHO-
HaJIBHBIE TPYIIIBI PaCTEHUH U IIPOTHO3UPOBATh UX pe-
aKIUIO Ha TII00ATIBHBIE U JIOKAJIBHbIE N3MEHEHHS OKpY-
JKAIOLLIEN cpeapbl.

Taxum 00pa3oM, MOXKHO CIIeNIaTh BBIBO:

1) Peaxuus ranodUTOB Ha COJECTPECC CIEIH-
(MYHA OTHOCHTENIBHO THIIA PETYIISIMU COJEBOTO 00-
MEHA! COICHAKANIUBAIOUUe — CONeBbIOEAIOUUE

2) Yerko BBIOCISAIOTCSI TPYIIBI: OTHOCHTEIHHO
rajoropenTHocTH, Climacoptera intricata, Suaeda al-
tissima (epynna oyramotpuros), Atriplex aucheri
(rpymma kpuHOTaI0(UTOB); B OJHOM TPYIIe PACTCHHUS,
BBIpAIICHHBIE B KOHTPOJIE, @ BO BTOPOH — B YCIIOBHSIX
3aCOJICHUSL.

3) Bhicokoe conep)KaHWE YIJICBOAOB BHIIOB,
MIPOU3PACTAIONINX Ha MOYBE C XJIOPHIHO-CYIb(aTHBIM
3aCOJICHHEM TIOKA3BIBACT, YTO OJJHUM U3 AP (PEKTHBHBIX
MEXaHU3MOB (DH3MOJIOTHYECKON aTanTalii K 3acole-
HUIO SBJISIETCS HAKOIUICHHE B KIETKaX MpOJIMHA H BO-
JIOPaCTBOPUMBIX YTJICBOIOB.

500 NaCl

B Suaeda altissima

700 NaCl

MyitHak

B Atriplex aucheri
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B cTathe uccrnenoBaHbl akTyaabHBIC BOIPOCHI O HEOOXOAUMOCTH YIIPABJICHUS PUCKAMH B OaHKOBCKOM Jiesi-
TeabHOCTH PecniyOnuku Y 30eKHCTaH, KOTOPBIH SIBIISCTCS KaK HEOOXO MBI HHIUKATOPOM YCTOHYNBOCTH TAHHOM
cdepsl. HekoTopoe pelieHne pucka, HaXOAUTCs B TPUMEHEHUH METO/Ia YIIPaBJIeHHsS UMH KaK COCTABHOW 4YacTH

UHTErPUPOBAHHON CHCTEMBI YIIpaBlIeHUs B OaHKaX.
Abstract

The article explores topical issues about the need for risk management in the banking activities of the Repub-

lic of Uzbekistan, which is a necessary indicator of the sustainability of this area. Some solution to the risk lies in
the application of the method of managing them as an integral part of the integrated management system in banks.
KuioueBble ci1oBa: OaHK, KanuTal, ynpaBieHHe pUCKaMu, (pakTop pucka.
Keywords: bank, capital, risk management, risk factor.

Without a risk culture that is understandable
and accepted by employees, risk management is sure
to turn into a sham.

Introduction.

The pace of development of the banking sector
forces to pay more attention to the activity of financial
and credit institutions of each country. In this regard,
risk management is of particular importance in any
bank control, because it is not only a way to prevent
losses, but also a way to earn additional income. Taking
into account the increasing volume of risks to banking
activity, the problem of bank risk management is con-
sidered important at the current stage. In their activities,
banks identify all important risks and constantly evalu-
ate them.

Effective risk assessment involves comparing
costs with benefits, taking into account both measura-
ble and non-measurable risk factors[1]. The risk assess-
ment process also determines which risks the bank can
and cannot manage. The concept of "risk" is one of the
keys when it comes to banking, because there is almost
no risk-free operation in this industry. The special im-
portance of assessing the impact of risks on the activity

of the banking system is manifested in unexpected sit-
uations.

Theoretical aspects of research.

The structure of the financial mechanism is quite
complex. It includes various elements corresponding to
the variety of financial relations. It is the multiplicity of
financial relationships that predetermines the use of a
large number of elements of the financial mecha-
nism[2]. Analyzing the existing views on the "mecha-
nisms" in the economy, it should be noted a high degree
of terminological uncertainty, which is unacceptable
for objective scientific research[3]. The specified un-
certainty of the category “mechanism” in the economy
does not allow the formation of a standard conceptual
apparatus, which confuses the process of formalizing
objects, reduces the reliability of economic research.

The globalization of the banking sector is also in-
creasing the impact of risk on the national economy. In
the economic literature, the category "risk" appears
very often, and is interpreted differently by many for-
eign and domestic authors[4]. This shows the urgent
need and urgency of the problem. A.Yu. According to
Kazanskaya, two processes can be distinguished ac-
cording to the essence of risk:
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The essence of risks

risk is considered in the form of damage, financial, material and other losses that
may result from the implementation of a certain decision;

Risk is considered in terms of luck, income or profit that may result from the
implementation of the decision.

Figure 1. The essence of risks[5]

According to the author V.V. Zharikov, the
unclear interpretation of the concept of "danger”, as
well as the insufficient development of this concept, is

reflected in the signs of danger, which can be reflected
on the basis of various studies (Fig. 2).

Risk ]
[ Damage } B /[ Benefit ]
- . ,// T
. \‘ ‘,/ ‘
v h 4
Danger: Situation, choice,
Threat: uncertainty, probability, Hope:
Loss: fundamentality, materiality Confidence;
Lost profit. change, deviation. Opportunity.

Figure 2. An essence-scenario view of the risk inherent in banking activity[6]

The author fully reflects the important features of
the mutual amnesty provided by the diagram below and
allows a realistic assessment of its management
process. According to O.l. Lavrushin, risk is a cost
expression of a probability event that leads to losses.
J.P. Morgan defines risk as the degree of uncertainty

about future net income. That is, the financial
component of bank risk is based on factors such as
probability, uncertainty, volatility and materiality.

To assess the quality of risk management should
be used the following criteria.

Figure 3. Criteria for assessing the quality of risk management[7]

Compliance with these criteria requires systematic risk management based on the following actions:
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* establishing a context or understanding of what we are “protecting” (our strategy
or assets, health, market performance, etc.) and who the stakeholders are;

~N

as many of them as possible;

« identifying risks (what events may occur, why they may occur, how likely they
are to occur, and what impact they may have on us) and becoming familiar with

process,

J

« understanding the risks that are of the greatest importance to us, so we analyze A

and evaluate them; )

starting with the most important risks - the choice of risk treatment methods (we )
can keep the risk, share it with another party, mitigate the risk or avoid it by

eliminating its source); )

S

implementation of the decision taken as a direct result of the risk management

J

development of a crisis management plan for those risks that have been accepted )
or mitigated. the result of this is a plan for dealing with the risk if it occurs. this is
a very important conceptual stage of the process, since risk management is a tool
for achieving sufficient, but not absolute, security. )

€ CCCCL

Figure 4. Systematic risk management[7]

From the foregoing, we can note that when creat-
ing a management system, in this case, banking risks, it
is necessary to analyze and identify these mechanisms.
Only by suppressing, blocking or weakening their ac-
tion can the effective operation of the risk management
system being created be achieved. At the same time, it
should be taken into account that the globalization of
the economy, the growing needs of society for banking
services, accompanied by adequate risk, necessitate
risk management based on effective mechanisms for an
integrated banking risk management system.

Analyze and result of research.

One of the analytical tools designed to provide an
assessment of the potential losses of financial
organizations in the event of possible recessions in the
economy and other negative economic trends is stress
testing, which has become widespread in international
financial practice. It takes into account a number of
factors that can cause extraordinary losses in a financial
institution's portfolio of assets or make it extremely
difficult to manage risk. These factors include various
components of market, credit and liquidity risks. It
seems relevant to develop a methodology for
conducting stress testing of second-tier banks, which
includes components of both quantitative and
qualitative analysis. Quantitative analysis is aimed
primarily at determining possible fluctuations in the
main macroeconomic indicators and assessing their
impact on various components of the bank's assets and
capital. With the help of quantitative analysis methods,
probable stress scenarios that banking organizations
may be exposed to are determined. The qualitative
analysis is focused on two main tasks of stress
testing[9]:

« assessing the ability of capital to compensate for
possible large losses;

* definition of a set of actions that should be taken
by a financial institution to reduce the level of risks and
preserve capital. One of the main measures required for
implementation in the future in order to ensure the
stability of the financial system is the establishment of
requirements for the level of capitalization of financial
institutions and for risk management systems.

It should be noted that, by 2025, risk functions in
banks will have to be radically different from today.
Hard as it is to believe, the next decade in risk
management is likely to see more change than the last
decade. And if banks don't act now and prepare for
these long-term changes, they may find themselves
overwhelmed by the new demands and demands they
face. The structural trends driving many of these
important changes come from several sources.
Regulation will continue to expand and deepen as
public sentiment becomes less and less tolerant of any
avoidable mistakes and inappropriate business
practices. At the same time, as technology and new
business models emerge and evolve, customer
expectations of banking services will increase and
change.

One of the most important conditions for reducing
bank risks is a comprehensive analysis of the activities
of bank customers, because, as noted above, most of the
known risks originate from them[8]. The experience of
recent years shows that the existence of a large amount
of debt on loans is partly due to the fact that many banks
do not pay attention to the preliminary calculations of
the borrowers' creditworthiness, the official attitude to
their implementation and the results obtained with
them. In this regard, today commercial banks should at
least revise their working methods for analyzing the
financial situation of their clients who use credit and are
large depositors of this bank.
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Foreign banks are not limited to the information
they receive from their customers, because no one is
interested in giving banks negative information about
themselves. Therefore, it is customary to use as many
different sources of information as possible when
assessing the financial situation of bank clients abroad.

Including references from other banks,
recommendations of the bank's clients' trading partners
and other relevant counterparties, information from
economic agencies competing with clients, news
agencies, press publications, information on the history
of the emergence and development of clients, the
opinion of clients on the stock exchange, etc.
Commercial banks in Uzbekistan should expand the
limits of using the above sources of information in the
process of comprehensive analysis of their clients'
activities. One of the priorities of the activity of local
commercial banks is to develop concepts of future
development, taking into account the changes in
external factors and the needs of banks, based on the
economic analysis of the banks themselves.

Conclusion.

Thus, the management of the banking risk system
is one of the most important components of the
organized process of the functioning of the bank, and
therefore it must be integrated into this process, as well
as be armed with a scientifically sound strategy, tactics
and operational implementation. The banking risk
management strategy should organically fit into the
overall strategy of the bank for managing assets and
liabilities, and should also be interconnected with other
strategies in accordance with the criteria of consistency
and complexity.

Building an integrated risk management system
for a bank involves the use of information technology
that combines two major information flows.

1. External - historical and current dynamics and
indicators of the financial (credit-deposit stock and
currency) and commodity (oil, gold, grain, etc.)
markets; historical statistical databases relating to
default information; historical information about credit
histories, etc.

2. Internal - dynamics and indicators that
characterize the structure that has developed in the
bank, the quality and value of assets and liabilities, the
system of established limits and their use; all cases of
realized types of risks.

This will allow, in the author's opinion, to create a
management reporting system (as part of the general
banking system of management reporting), which will
timely, reliably and fully reflect the risks taken by the

bank, creating opportunities for their adequate
assessment, monitoring and control for all financial
instruments and structural divisions of the bank, and
also integrating risk in the system of the entire multi-
branch bank.
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Abstract

The article considers the issue of the need for digitalization in accounting. The prospects for the use of digital
technologies are given as an accelerated factor in the analysis of accounting activities, contributing to the optimi-
zation of the interaction of entrepreneurs based on the creation of a single data space. Also, additional methods for
introducing digitalization into accounting have been proposed, which allows speeding up work and quick decision-

making in business.

KuinioueBble ciioBa: 0J0K4eiiH, OyXranTepckuil yuér, HU(ppPOBbIE TEXHOIOTHH, HCKYCCTBEHHBIH MHTEIUIEKT,

MalllMHHOE 000pY/I0BaHHE.
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Introduction.

The use of digital technologies in accounting will
contribute to the further development of automation of
a large number of functions; maximum simplification
of any processes; improving operational efficiency and
transparency of actions taken; simplification of trans-
actions for international business. In the conditions of
the digital economy, the undoubted advantages in mak-
ing managerial decisions are that the heads of economic
entities have the opportunity to receive large amounts
of information in the required sections in the shortest
possible time. Modern accounting is an information
base on the basis of which business entities prepare fi-
nancial statements[1]. Such reporting characterizes the
financial position and financial result of the activity of
an economic entity (profit or loss). In addition, it pro-
vides systematic control of the correctness and accu-
racy of accounting data at the end of each accounting
cycle.

The digitalization of accounting will develop and
increase in all areas of the Republic of Uzbekistan.
Moreover, new tools will appear, updated software, the
list of functions of which will only expand. Thus, digi-
tal processes have great prospects in accounting.

Theoretical aspects of research work.

In modern conditions, the process of implement-
ing innovations in accounting is associated with the use
of computer technology and information and commu-
nication technologies. This reveals one of the most im-
portant properties of informatization - its universalism
and all-pervasive ability as a toolkit that provides pro-
cesses for improving management and supporting man-
agement systems at a high level of efficiency[2]. The
purpose of information support of any process is to ob-
tain processed information based on the collected initial
data, which should serve as the basis for making mana-
gerial decisions. To achieve this goal, it is necessary to
solve a number of particular tasks, such as collecting
primary information, storing it, distributing it between
the structural divisions of the enterprise and their em-
ployees, preparing for processing, processing itself,
providing the management body in a processed form,
analysis, providing direct and feedback links in its cir-
culation, etc.

Currently, electronic document management sys-
tems are becoming increasingly popular in manage-
ment information support, which allow:
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bring together all the information flows circulating both between the structural
divisions of the enterprise and between organizations;

increase the efficiency of the exchange of relevant information;

to fully implement the concept of guaranteed delivery of electronic

documents;

maximum protection of information resources of the enterprise from

unauthorized access.

Fig.1. Electronic document management systems[3]

With modern information flows, an effective solu-
tion of these problems is impossible without the use of
computer technology and new information technolo-
gies.

The digitalization of accounting has a significant
impact on two of its points (Fig. 1):

1. The technology of accumulating (receiving) the
necessary information, storing it, and subsequently

Digitalization of
accounting

transferring it to interested users - information technol-
ogies in accounting[4]. Technology is understood as
modern information systems, which are carried out
through the formation and maintenance of databases.
Information systems are developing in the context of
two components: the development of technology (the
creation of a new technical base) and the improvement
of automated information systems (AIS).

information technology in accounting

methodology for introducing accounting

Fig.2. The impact of digitalization on aspects of accounting[5]

2. Methodologies for systematizing information,
that is, the essence of accounting or accounting meth-
odology), by means of binary notation, as a result of
which it becomes possible to use more than two ac-
counts.

By increasing the accounting accounts, sub-ac-
counts of analytical accounts, management information
accounts, it can be systematized, generalized and pre-
sented to interested users in the most detailed, analyti-
cal and convenient format, which cannot be done with
manual data processing. All these changes are prereg-
uisites for the creation of triple instant accounting, and
in the future, stereo accounting.

The concept of stereo accounting was introduced
by I.R. Sukharev, its purpose is the formation of finan-
cial statements at any time, and not within the estab-
lished time frame of a month, quarter, year[6]. This re-
quires a clear division of accounting accounts into static
(“moment”) and dynamic (“interval”). Such a distinc-
tion allows the formation of a full-fledged dynamic
equality, similar to the static balance of assets and lia-
bilities. The classic double entry is modified so that it
is no longer possible to capture the full variety of quan-
tifiable indicators of a company's financial statements,
including any disclosures. In connection with this, the
differences between the entry in the accounting account

and the entry in the reporting line are erased. This ap-
proach reduces the cost and time of preparing financial
statements online as the primary information is entered.

Analyze and result of research work.

Digitalization is an approach to the use of digital
resources in the work of an organization. It involves the
redefinition of technologies and business processes to
improve the working environment of employees, inter-
action with customers and other participants in the
modern enterprise. Digitization improves company
productivity and is one of the top priorities for business
leaders and IT organizations around the world.

The trend of digitalization of the modern economy
involves the modification of approaches to doing busi-
ness[7][8]. Given the further increase in competition in
the market, top managers of corporations are betting on
new technologies and the introduction of innovations,
as a result of which it becomes relevant to study the es-
sence and possibilities of using block chain technology,
artificial intelligence, machine learning in accounting
and business entity management, thanks to which it is
possible to develop a unified information space, equally
interpreted by all stakeholders.

The study of the evolution of the development of
the use of information technologies in accounting made
it possible to single out the following stages: the use of
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Microsoft Excel spreadsheets, the introduction of spe-
cialized software products, the use of integrated ERP
enterprise management systems and cloud technolo-
gies. Excel spreadsheets allow you to systematize the
available information according to the required criteria,
generate totals, select the necessary information by cre-
ating separate tables, and consolidate information from
several files into one.

ERP enterprise management systems allow, in
conditions of complex production, an extensive branch
network, a large assortment of products and an in-
creased volume of warehouse operations, to combine
several tasks: to combine all business processes accord-
ing to uniform rules within one system; promptly re-
ceive information about all aspects of the enterprise;
plan and control the activities of the organization.

The processing and storage of information on the
Internet - "cloud technologies"” - is another modern di-
rection in accounting automation. Undoubtedly, it has
a number of advantages: no initial investment is re-
quired, easy access, no restrictions on users. At the
same time, the following shortcomings are inherent in
existing accounting technologies[9]:

« risks of loss and distortion of information;

* fragmentation and poor quality of data;

« the lack of the possibility of automated formation
of accounting and analytical information, taking into
account the time value of money;

« focus on the needs of existing accounting meth-
ods;

* lack of integration into the international account-
ing system.

A new stage in the development of information
technologies - artificial intelligence, machine learning,
block chain technology - will level these problems. In
the last decade, the number of companies that are im-
plementing the concept of digital transformation has in-
creased, which includes not only the use of new tech-
nologies (for example, machine learning, artificial in-
telligence applications, the Internet of things, block
chain), but also changes in key business elements, in-
cluding strategy, business model, business processes.

Artificial Intelligence (Al) is primarily machine
learning. The goal of this concept is to create programs
that can independently analyze data, make decisions,
create concepts and learn based on given rules, without
the use of additional programming. Using statistical
methods and econometric models, artificial intelligence
can build forecasts and scenarios for the development
of events, process an array of unstructured data into
useful information, and adjust its actions taking into ac-
count changing business conditions.

Machine learning (from English - machine learn-
ing) - algorithms that allow a computer to draw conclu-
sions based on data without following certain rules. Its
goal is to partially or completely automate the solution
of complex professional problems, and the scope of
machine learning is constantly expanding. The use of
machine learning provides unlimited opportunities in
making managerial decisions: by means of in-depth
analysis, it is possible to identify and predict further de-
velopments related to maximizing profits and reducing
costs. The use of machine learning allows you to opti-
mally use the capital and funds of the company, reduce
risks, increase market stability and efficiency.

At the same time, the block chain forms a space
that allows all market participants to unambiguously
evaluate information, and artificial intelligence allows
for the multivariance of reports, taking into account
risks. Innovative technology allows records to be stored
on a public system that provides secure access to audi-
tors and third parties.

Conclusion.

Generalization and analysis of the results of the
study show that in connection with the opening oppor-
tunities, the use of digital technologies in accounting
will contribute to the further development of:

automation of a large number of functions; appli-
cation of cryptographic protection for accounting rec-
ords;

firms will not need to resort to the services of in-
termediaries to check all their documents; maximum
simplification of any processes;

improving operational efficiency and transparency
of actions taken;

simplification of transactions for international
business.

In the conditions of the digital economy, the un-
doubted advantages in making managerial decisions are
that the heads of business entities have the opportunity
to receive large amounts of information in the required
sections in the shortest possible time.
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Introduction

Economically developed and secure Central Asia
is the main goal for Uzbekistan. Uzbekistan pays strong
attention to the development of foreign trade relations
with the countries of Central Asia, because foreign
trade is of great importance in the development of the
national economy, creates additional new jobs, and im-
proves the competitiveness of manufactured products.
increases, and at the same time, new technologies are
important for development. Trade and economic coop-
eration relations with Central Asian countries are also
of strategic importance in the economy of Uzbekistan
and have an important place in the foreign trade of all
countries.

As the President of the Republic of Uzbekistan
Sh.M. Mirziyoyev noted, - "The peoples of our region
are bound by thousand-year ties of brotherhood and
good neighborliness. The willingness and earnest pur-
suit of practical cooperation, as well as the feeling of
responsibility for the common future of all Central
Asian countries, is a solid foundation and guarantee of
the sustainable development and prosperity of the re-
gion. Our main goal is to make Central Asia a stable,
economically developed and highly developed region
with our joint efforts" [1].

The study of the specific features of the develop-
ment of foreign trade relations between Uzbekistan and
the countries of Central Asia is of great importance in
the development of international trade and economic
relations of Uzbekistan and determines the relevance of
the article.

Literature review

The trade and economic cooperation of the Central
Asian countries has been effectively studied by re-
gional scientists and other major foreign scientists.

Uuriintuya Batsaikhan, Marek Dombrovsky ana-
lyze the history, geography and politics of the Central
Asian countries, their trade-economic integration, the
reforms carried out in the countries, and their socio-
economic indicators.

As a result of the analysis, despite the fact that
Central Asian countries are rich in natural resources,
they still show the remnants of the socialist regime in
economic and political directions.

The article is comprehensive and shows the polit-
ical and economic situation of Central Asian countries.
Analyzes the relations of the countries of the region

with international organizations and other countries,
but does not pay attention to the mutual trade and eco-
nomic cooperation of the Central Asian countries and
their prospects [2].

In the research conducted by Liu Junxia [3] energy
diplomacy in Central Asia is discussed. Access to ex-
ternal energy markets through international investment
has become an important strategy to eliminate energy
risk and optimize the distribution of energy resources.
With its important geographical location and diverse
rich energy resources, Central Asia has attracted the at-
tention of the international community and has become
a destination for attracting foreign investment. How-
ever, the risk of corruption is a major problem for for-
eign investors, particularly in the energy sector. The
share of corruption in international investment arbitra-
tion with five countries of Central Asia as a respondent
is up to 75% in the energy sector. In these circum-
stances, choosing Central Asia as a place to invest is a
decision made after considering both the opportunities
and the risks involved in creating resource-intensive in-
vestments. Against this background, this document is
intended to exert political influence on public admin-
istration bodies, politicians and foreign investors.
Amendments to bilateral investment agreements, crea-
tion of a legal framework for Central Asian countries,
investment promotion measures, self-management and
self-protection of investors, and strengthening of the
system of investment guarantees are proposed.

Analysis and results

As a factor that had a positive effect on the export
of countries:

1. It is possible to obtain an increase in the price
of raw materials and fuel and energy products in the
world market. Because it can be seen that the share of
this type of products in the export of Central Asian
countries is high.

2. The devaluation of the national currency, which
was carried out several times after independence, had a
positive effect on the development of the country's ex-
ports. This practice had a positive effect on the compet-
itiveness of local producers in the foreign market.

3. The development of foreign trade had a positive
effect on the development of the economy of the main
trade partner countries of the region.

But there was an increase in inflation and a de-
crease in the value of the national currency against the
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US dollar. This caused a decrease in the price competi-
tiveness of local producers in the foreign and domestic
markets. A number of other factors that negatively af-
fect the region's participation in international trade
should also be considered:

- the country's access to seaports is limited;

- small population of the region, as a result of
which the market capacity is relatively small;

- distance from large economic centers and in-
creased cost of delivering goods to markets. As a result
of the limited participation of local manufacturers in
large world markets, the size of enterprises does not ex-
pand. As a result, production capacities are not fully
utilized, and the economic benefits of economies of
scale are lost.

- lack of development of the economic infrastruc-
ture in the countries at the level of world standards,
which serves to increase the level of international trade
efficiency.

The structural analysis of foreign trade clearly
shows the extent to which the above-mentioned factors
have influenced the development of foreign trade of
Central Asian countries. The share of goods and groups
of goods in the foreign trade of countries, as well as
studying the geography of partner countries, shows
what should be paid attention to in the development of
foreign trade.

The share of goods in the export composition of
Uzbekistan is 80.1%, they are mainly precious metals
(28.5% with silver), energy carriers and oil products
(14.1%), textiles (9.1%). , food products (8.5%, most
fruits and vegetables - 6.7%), non-ferrous metal and
products made from it (5.3%) and chemical products
and products (4.9%) is coming.

Diversification was observed in the dynamics of
the export composition during the last three years. In
particular, the share of precious metals and fruit and
vegetable products increased by 1.5%, the share of en-
ergy carriers and petroleum products by 1.3%, ferrous
metals and their products by 0.8%, services by 0.2%,
and textile products by 0.1%. .

On the contrary, there was a decrease in the share
of precious metals, fruit and vegetable products, and the
share of energy carriers and petroleum products, due to
a significant increase in the remaining commodity
groups.

The largest share of Uzbekistan's imports was ac-
counted for by machinery and equipment and their parts
(43.8%), chemical products and articles made from
them (13.2%), and services (10.0%). The analysis of
the composition of imported goods and services in 2019
showed that compared to 2018, the share of imports of
machinery and equipment and their parts increased
from 36.1% to 43.8%, food products and chemical
products and the share of imports decreased from 9.1%
to 7.8% and from 15.3% to 13.2%. Among the products
imported in large volumes, there are also products that
can be localized in the country. One of the main factors
affecting the growth of imports is the increase in the
import of machinery and equipment, which is the main
part of the investments made in the country, and its
share in the total import reached 43.8% (increase in the
share of imports in the last three years 7.7 % points).

The following products can be indicated as the
most promising goods for regional trade [4]:

(1 Fruit and vegetable products;
grain, flour, bread and confectionery products;
meat and dairy products;
other food products: drinks, vegetable oil, baby

food;

textile products;

building materials;

chemical industry products: chemical fertiliz-
ers, plastic products, household chemicals and hygiene
products, pharmaceuticals;

machines and equipment, vehicles;

minerals and primary products derived from
them: hydrocarbons, metals;

other products: tobacco and tobacco products,
furniture, shoes, glassware, jewelry, glass and ceram-
ics.

From the analysis of the commodity structure of
the foreign trade of Central Asian countries, a number
of general features can be distinguished:

- the share of mineral raw materials, fuel and en-
ergy resources in the export of countries is very high,
and they specialize in these products;

- the share of finished and semi-finished products
in the export of countries is small, and in some coun-
tries their share is increasing;

- countries have a high share of machinery, equip-
ment and vehicles, and components in the import struc-
ture, and their increase is also related to foreign invest-
ments;

- the share of chemical and chemical industry
products, metals and products made from metals re-
mains high in the country's imports.

As noted, the high share of raw materials and
semi-finished products in the exports of Central Asian
countries causes a number of negative consequences
for the socio-economic development of the countries.

First, the degree of dependence of the prices of the
main export goods (oil, metals and cotton) of the Cen-
tral Asian countries on the demand changes in the world
market undermines the stability of export earnings.
This, in turn, has a negative impact on the formation of
the state budget and the stability of economic develop-
ment.

Fluctuations in raw material products and prices
affect the exchange value of the national currency. An
increase in the price of raw material goods leads to an
increase in the relative value of the national currency.
This causes the level of competitiveness of other indus-
tries to decrease in the foreign market.

The amount of added value in the price of raw ma-
terial products is less compared to finished and semi-
finished products. As a result, in order to increase the
volume of income, it is necessary to develop the pro-
duction of products with high added value and to ex-
pand the export of these goods.

The directions of development of foreign trade re-
lations in Central Asian countries are as follows [5]:

attraction of foreign investments;

[ establishing joint ventures and thereby creating
new jobs for residents of both countries;
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[ establishing strategic cooperation and achieving
regional economic freedom;

[1 sale of products in the single regional market
and purchase of cheap products;

[1 exemption and removal from customs duties
and fees;

[1 achieving competitiveness in the domestic mar-
ket.

There are political and economic problems that
hinder the development of trade and economic relations
in the region, without solving them, the countries of the
region cannot improve trade and economic relations. In
particular: influencing factors are divided into 2
groups: internal and external factors.

The internal factors affecting the development of
foreign trade relations of Central Asian countries are as
follows [6]:

[1 policy of foreign economic activity carried out
in the country;

[1 opportunities created in the country for foreign
economic activity and benefits provided;

[ customs policy;

[ establishment of free economic zones and their
activities;

[] investment environment and introduction of in-
novations;

[1 market composition and size;

[1 introduction of new techniques and technolo-
gies, scientific innovations;

[1 geographical location.

External factors affecting the development of for-
eign trade relations of Central Asian countries are as
follows:

[ Unsolved problems of enclave regions in Cen-
tral Asia;

[ Transboundary rivers;

[ differences in the level of development of Cen-
tral Asian countries;

[ Non-uniformity of membership and mutual re-
lations in international organizations and integrations.

Conclusion and recommendations

The following general conclusions can be drawn
from the analysis of the geographical composition of
the foreign trade of Central Asian countries:

[ geographical composition of the country's ex-
ports, depending on the level of processing of goods
and products, they are sold to far abroad or CIS coun-
tries. Export of raw materials and fuel and energy prod-
ucts is carried out mainly to far foreign countries;

[1 It was found that the share of China and Russia
in the foreign trade of the Central Asian countries is
high and the difference in the share of the countries is
large;

(1 it can be seen that the share of the Republic of
Korea, Turkey, Switzerland and Germany in the for-
eign trade of the countries is high

1 Kazakhstan and Uzbekistan have a significant
share in the foreign trade turnover of the countries;

(1 the analysis of the geographical structure of the
foreign trade of the countries shows that the mutual
trade relations between the countries of Central Asia
are developing in recent years.

Despite the fact that the composition of export and
import products of the Central Asian countries is the
same, after 2016, we will be able to see that the mutual
trade turnover of the Central Asian countries is increas-
ing and their share in the total trade turnover is increas-
ing. This is certainly a positive trend and increases the
opportunities for integration in the era of globalization.

In conclusion, it is necessary to conduct the correct
foreign trade policy and implement reforms to optimize
the structure of foreign trade.
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AHoTamis

VY cTaTTi pO3rIISHYTO LUISXH M1 ABUIIEHHS IOCTYITHOCTI COiaJIbHO-KYJIBTYPHHX Ta COLliaJIbHO-TI0O0YTOBUX I10-
CIJIYT A7 0Ci0 MEeHCIHHOTO BiKY, IEPeJOBCIM CTapMX BiKOBHX Tpyn. OOIpyHTOBaHO aKTYyalbHICTh COLIAIBHOTO
PO3BUTKY I'pPOMAaJI, 3aJIyYCHHS BOJIOHTEPIB, TPOMAJICHKHX 1 ONaroiifHUX OpraHizamii 1o 1iei cdepu, sKuit He Mae
O6Me)I<yBaTI/ICI) JIMIIC BUKOPHUCTAHHAM 6}O)I>KGTHI/IX KOILITIB. HOCHiI[)KeHO }:[OCBi}l CTaH;[ameaui'f Ta HaJJaHHA CO-
HiasbHUX nocnyr B kpaiHax €C. BuzHaueHo, 1110 CUCTEMHHUH MiXi A0 BUPILIEHHS COLIaIbHUX MPO0IeM rpoMa
Jla€ 3MOTY CTBOPIOBATH CIIPUSTIIMBI YMOBH JUISL KUTTEMISIIBHOCTI YCIX BEPCTB HACEJICHHS, HacamIepe, JItoei
CTapILMX BIKOBUX I'PYII.

Abstract

The article examines the ways of increasing the availability of socio-cultural and social-household services
for people of retirement age, especially older age groups. The relevance of the social development of communities,
the involvement of volunteers, public and charitable organizations in this area, which should not be limited only
to the use of budget funds, is substantiated. The experience of standardization and provision of social services in
the EU countries was studied. It was determined that a systematic approach to solving social problems of commu-
nities makes it possible to create favorable conditions for the life of all layers of the population, primarily people

of older age groups.

Karwouosi ciioBa: ocoOu neHCiiHOTO BiKy, JOCTYIHICTb, COLIANBHI TOCIYTH, COLIATBHUNA PO3BUTOK IPOMa/,

BOJIOHTEPCTBO.

Keywords: persons of retirement age, accessibility, social services, social development of communities, vol-

unteering.

[Tix BITMBOM 30BHIIIHIX BUKIIMKIB Ta BHYTPIIIHIX
HEBHPIIIEHNX MpoOIieM YKpaiHa ONMMHHUIACK TTepe/] He-
00XiHICTIO 30€peKeHHsI TEPUTOPIAIBLHOI IITIICHOCTI
KpaiHu Ta 3TypTYBaHHS CYCIIiIbCTBA HABKOJIO HaI[lOHA-
JIBHUX I[IHHOCTEH. [CTOTHI 3pyIleHHs y MirpariitHoMy
pyci HaceneHHs, po3MillleHHI Oi3Hec-CTPYKTyp, a Ta-
KOX pyHHYBaHHS 1HPPACTPYKTYpH, CIIPHYHHEH] BOEH-
HUAMH TiSMH, YCKIAAHWINA BHPIMIEHHS COMIaIbHUX 3a-
BIaHb PO3BUTKY, B TOMY YHCJi CTOCOBHO ITiIBUIIECHHS
JOCTYITHOCTI COLIaTbHO-KYIBTYPHUX Ta COLIaTBHO-TIO-
OyTOBHX HOCIYT s OCi0 meHciitHoro Biky. He Bci rpo-
MaJ HAKOMTUYMJIA He0OX1THUHI JOCBIT BUPITIIEHHS X
npo0GiieM, a MyHIIUITATEHAI MEHEIKMEHT BUSBUBCS HE
TOTOBHM JI0 IPUHUHATTS HOBHX €(DEKTUBHHX pIILICHb B
YMOBax BEJICHHS BilfHH.

[ligBUIIEHHS JOCTYITHOCTI COIiaIbHUX MOCIYT 3a-
JIEKUTH BiJ 0araThOX YNHHUKIB, y TOMY YHCII IHCTHTY-
ifHUX YMOB, 3aralbHOTO PiBHS CIIPOMOYHOCTI KOHK-
PETHOI TepUTOPIaNbHOI TPOMaJH, HASBHOCTI iCTOTHUX
00MEXEHb III0JI0 COIIABHOTO 3aTy9IeHHS 3HAYHO1 Yac-
TUHU HaceNeHHA. CHpHUATINBI NEPCIeKTUBU JUIA M-
BHIICHHSA JOCTYITHOCTI TIOCITYT BiAKpUBAE iX ACTICHTpA-
Ji3alis, sika Ja€ 3MOTy TpoMaiaM BUTBHO PO3MOpsIKa-
TUCH 3apOOJICHMMH KOINTAMH, CAMOCTIHHO PO3BHBATH

Ha MICLIEBOMY DiBHI e(DeKTHBHI CUCTEMH HaJaHHS aji-
MIHICTPAaTMBHUX Ta COLIAJbHUX MOCIYT, Y TOMY YHCII
JUIsl 0Ci0 cTapImXx BIKOBUX IPYI 3 0OMEXKEHOI MOOi-
JbHICTIO. Be3yMOBHO, y BHpIllIeHHI HUX MPOOJIeM He
JIOTIOMOYKE peaJti3allis JIMIe OOJMHOKUX iH(pacTpyk-
TYpPHHX MPOEKTIB HA MICI[EBOMY piBHI, HEOOXiTHOIO €
cucTeMaTHyHa poOoTa, HaIllleHa caMe Ha JIOIIOMOTY
MEHCIOHepaM CTapIIoro BiKy 3 OOKy MiCIIEBOi BIAIM,
0i3Hecy, TpoManCchKuX opraHizariii. CBITOBUM JOCBI-
JIOM JOBEJICHO, III0 JOCTYIHICTE MTOCIYT I YCiX KaTe-
Topili HaceNeHHs 3pOCTa€ JIMIIEe B yMOBaX 30aaHcoBa-
HOTO PO3BHUTKY, KOJHM TiJBUIIYETHCS aKTUBHICTD yCiX
YYacHHKIB COIIaIbHOTO PO3BUTKY. Y HOKyMeHTi ['mmo-
OampHI 1ii 30amancoBaHoro po3BUTKy 10 2030 poxy,
yxBaneHoMy 70-to ceciero ['enepampHOi AcamOuei
OOH 25-27 Bepecust 2015 p., Bu3HadeHo 17 Takux mi-
Tei, cepen SKuX MpuBepTae yBary 11 mine — po3BuBaTH
MOCEJICHHS K 1HKJIIO3MBHI, O€3MeYHi, KUTTECTIHKI Ta
30amancoBaHi cTpykrypH [1]. XKurrecTiiikocTi Ta cori-
aJBHOT Opi€HTAIli] CyJYacHUM ITOCETICHHSM HaIa€e 3-T0-
MDX 1HIIVX YAHHUKIB 1 00IAIITyBaHHS MICHKHUX 1 CLITb-
CBKHUX TIOCEJICHb (0IIaroycTpii, ra30-, BOAO-, TEIIIONO-
CTauaHHS Ta IHINE) Ta 3aJOBOJICHHS COIialbHO-
TPYIOBHX, COLIabHO-KYJIBTYPHHX 1 COmiaabHO-TI00Y-
TOBHUX NOTPeO MEIIKAHIIIB.
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Kpainn €Bpocoro3y Ha 3aKOHOJIaBUiil OCHOBI 3a-
0e3MeuyIoTh TOCTYI IPOMAITHaM JI0 COLIiaJIbHIX MPaB
1 cB00OO, BUKIIAAEHHUX Y €BPONEHCHKIN corianbHii xa-
PTii, 0OMparoun MOJEIh HONITHKH, 110 TapaHTYeE:

MPaBO Ha YKUTIIO;

MPaBO Ha OXOPOHY 37I0pPOB'sL, 0 BUMArae BiJ aep-
JKaBHM OpraHi3aii JOCTYITHOTO i €)eKTHBHOTO MEIN-
HOTO 00CITYyTOBYBaHHS Ta MOMEPePKEHHs XBOPOO;

MPaBO Ha OCBITY, sKa 3a0e3MeUnTh 3arajlbHuil 10~
CTYII JI0 PUHKY ITpalli, & JIOCTYII 10 BUIIOT OCBITH — BH-
KJTFOYHO Ha OCHOB1 OCOOMCTHX 3/1I0HOCTEIA;

IIpaBo Ha poOOTY, 10 3000B'13y€ JIepKaBy MPOBO-
JMTH COLIAJIbHY Ta €KOHOMIUHY IMOJITHKY, SIKa rapaH-
Ty€e TIOBHY 3alHATICTbH, 3a0e3NeueHHs CBOOOIM CTBO-
peHHs npodCcHiyioK i opraHizaniii poOOTOJaBIIIB 1S 3a-
XHCTY BJIACHUX IHTEPECIB,;

MIPaBO Ha COLIaJBHHUI 3aXUCT/COLlIabHE CTpaxy-
BaHHs, COLIAIBHY JOMOMOTY Ta MOCTYTH, 3aXHCT Bij
01IHOCTI Ta COIIAIBHOTO BiMUY>KCHHS, a TAKOX 3ilC-
HEHHsI 3aXOJiB /ISl 3aXHMCTy CiM'i Ta 0ci0 TOXMIIOro
BIKY;

MpaBo Ha CBOOOJY MEepecyBaHHS i BO33'€IHAHHS
ciMeil; IpaBO Ha BUKJIFOUCHHS AUCKPUMIHAIIT 32 03HA-
KOO pacH, CTarti, BiKy, KOJbOPY ILIKIPH, MOBH, PeJIirii,
HOTJISAIiB Ta iH.[2].

B VkpaiHi J11011 TOXHIIOTO BiKY Ta JIFO/H 3 0C00-
JMBUMHM NOTpeOaMy BiAYyBalOTh 3HAYHI TPYAHOLI y
HIOBCAKIEHHOMY JKUTTi, B TOMY YHCII i (hiHAHCOBI IPo-
6neMu 3 I0CTyToM Jio cepH nociayr. Baroma ix yactka
Ma€ HHU3bKI TOXOMH 1, SIK HACTIJOK, HU3BKY SKICTh
xUTTs. TpUBaIuii yac PO3BUTOK MICHKHX 1 CLIBCBKHX
noceJsieHb B KpaiHi Bii0yBaBcsi 0e3 ypaxyBaHHS IOTpeO
LIUX TPYIl HAaCeJICHHS, BHACTIZIOK YOT0 BUHUKAIOTH MIPO-
OJeMHu 3 JOCTYIHICTIO iH(PACTPYKTYPHHUX 1 COLiab-
HUX 00'€KTIB, pPO3TAIIOBAHMX HABITh Y MEXax MicCTa.
Micbke cepenoBuliie Oijbllle TPUCTOCOBAHE LISl TIPO-
XKMBaHHS MPalle3JaTHOTO HACEJICHHS; IEHCIOHEepH cTa-
PIIMX BIKOBHX I'PYII 3yCTPiYaloThCs i3 Oe3iu4ro nepe-
LIKOJ, SIKi 32aBa)KAIOTh iM Y TIOBCSIKIIEHHOMY YKUTTI.

BuHuKae Tpu OCHOBHHX THITH Oap'epiB, sIKi miepe-
IIKO/KAOTh HOPMAaJIbHIHN KUTTENISUTBHOCTI JIFOEH Mo-
XHJIOTO BIKY:

e (i3uuHI: MiCbKe CepeIOBUIIIE, 30KpeMa, repe-
XPECTS IOPIT, TPAHCIIOPTHI BY3JIU, CTAHIIIl METPO CTBO-
pro1oTh (pizuyHi Oap'epu IS JIHO/IEH MOXUIOTO BiKy ab0
Jrofeld 3 00MeXEHUMH MOKIIMBOCTSIMH;

e 1u(poBi3amis: mepexig Ha eNeKTPOHHY CHC-
TeMy HaJaHHS MEBHUX IOCIYT CTBOPIOE TPYIHOLII B
1€l KaTeropii Jroaei;

® CHCTEMHi: HENOMiTHA AWCKPHUMIHAINS, SIKa €
JOJATKOBHM TATapeM, OCKUTBKH MOTpedu Jrozeit 3 00-
MEXEHUMH MOKJIMBOCTSMH HABMHUCHO Y1 HEHAaBMHCHO
ITHOPYIOTBCAL.

VY 3B's3Ky 3 uM Kpaian €C 3HaUHY yBara Mpwuii-
JISTFOTH BUPIMIEHHIO MTPOOIIeM i3 JOCTYITHICTIO aHTPOIIO-
TEeHHOTO CEPEIOBHUIIA, COIIaTbHO-KYIbTYPHHX 1 COIlia-
JMEHO-TIOOYTOBHUX MOCIYT, iIH(POPMAIIiHHIX TEXHOJIOTIH,
TpaHcnopTy. Han3BuyailHO BaXKIMBUM € NPUUHATTS
European accessibility act [3] (€Bporeiicskuii akT mpo
JOCTYTHICTB - mupekTrBa 2019/882), sxuit € 3HAKOBUM
3akoHoM €C Ta BUMarae, moo JesiKi MOBCAKICHHI TIPO-
JYKTHU Ta MOCITYTH OyJH JOCTYITHUMH VISl JEOJEH 3 00-

MEXCHUMH MOXKJIMBOCTSIMH, B TOMY YHCIIi 0co0aM mo-
XHJIOTO BiKy. BiH BiaoBiznae 3000B's13aHHIO 11010 J0C-
TymHocTi, B3sitoMy €C Ta BcimMa JepkaBaMH-4JIeHaAMA
nicnst patudikanii Konsennii OOH npo nipaBa sozeit
3 OOMEXXCeHUMH MOXJIIHMBOCTMHU [4]. 28 uepBHs 2022
POKY 3aKiHYMBCS TEPMiH, KOJIHM KpalHU-YJICHH NOBHHHI
MepeHecTH €BPONEHCHKHIH aKT PO JOCTYIHICTH 10 Ha-
I[I0HAJIPHOTO 3aKOHOJIABCTBA, a 3 28 uepBHs 2025 poky
KOMIIaHii TOBMHHI 3a0€3ME€YUTH JOCTYMHICTh HOBHUX
MIPOJYKTIB 1 IOCIYT, Ha SIKi TIOIIMPIOETHCS JTist 3aKOHY.
BripoBa/ikeHHST 1IbOTO JJOKYMEHTY IOJIETIIYE >KUTTS
mpuHAiiMHI 87 MITBHOHIB JItOJeH (MaiKe KOXXHOMY
I’ SITOMY €BPOIIEHIII0) 3 00MEXEHIUMH MOYKITHBOCTSIMH,
BKJIFOUAIOUH JIIOJIEH MMOXWIIOTO BiKy, @ TAKOXK THX, XTO
Ma€ THMYacoBi MmopyureHHs 310poB’s. HoBi npasuia
MOJIETIIYIOTh AOCTYII 10 c(hepH MOCIYyT, B TOMY YHCIIi
(iHaHcOBUX Ta iH(OpMaLiltHO-KOMYHIKalliIHHUX TeX-
HOJIOTiH, 110 € Ba)KJIMBOIO IEPETyMOBOIO IOBHOIIIH-
HOTO CYCITIIBHOTO JKHTTSI LIUX JIIOZCH.

B pamkax BHKOHaHHS 3a3HAYEHOT'O 3aKOHOaB-
4yoro akty €Bpomneiicbka Komicist npencrasuna Crpa-
TeTiI0 MpaB Jitozieit 3 inBanianicTio Ha 2021-2030 poxw,
11100 3a0e3MeYUTH NOBHOLIHHY Y4acTh Y KUTTI CyCIi-
JIbCTBA I11€1 KATeropii r(poMa/isiH Ta 0Ci0 MOXHUIIOTO BiKY.
Crparteris minrpumye Konsenuito OOH npo rmpasa sito-
Jiei 3 iHBaiTHICTIO sIK Ha piBHI €C, Tak i Ha HallioHa-
JBHOMY piBHi. BiZMOBiHO 70 NPUHHSATHX 3aKOHOAB-
YKX aKTiB BEAETHCS PO3pPOOKa CreliaJbHUX CTAHIAPTIB
JIOCTYITHOCTI, SIKI BKJIFOYEHI /IO IUIaHIB CTaHAapTH3aLi]
€BpornenchKoi KOMICIT Ta IOPIYHOTO MOTOYHOTO TUIAHY
cranaaptu3auii iHGopMaiitHO-KOMYHIKAI[IHHUX TeX-
HoJIorid [5], a 1X iMIUIeMeHTallisl yCyBa€ Meperikoan
IUTSL TIOAEH 3 OOMEXECHUMH MOJKIIMBOCTSIMH Ta JIFOJIEH
MOXUJIOTO BIKY.

3a pimennsiMm €Bporeiicbkoi Komicii opranizarii
3i craugaprusanii (CEN, CENELEC ta ETSI) 3aiima-
IOTBCSI PO3POOKOIO Ta IOCTYIOBO BIPOBADKYIOTh CTa-
HAApTH JIOCTYIHOCTI, a came:

® JIOCTYIHICTh apXiTEKTYpPHOTO CEpeJOBHILA
[6]: omricye 6a30Bi MiHiMaTbHI QYHKITIOHAIBHI BAMOTH
Ta peKOMeHAalii M0A0 NOCTYIHOTO Ta HPHIATHOTO
JUIA BHUKOpHUCTaHHA BOymoBaHoro cepemoBumia (EN
17210);

e 1u(dpoBa IOCTYIHICTD, K4 BU3HAYAE BUMOTH
10 iH(opMaIiitHO-KOMYHIKAI[ITHUX TEXHOJOTIH, SKi
MOBHHHI OyTH TOCTYITHUMHU UTS JTFOJIEH 3 OOMEKSHUMHU
moxmBocTsamu [7] (EN 301 549);

® JIOCTYIHICTH BiJIOBIOHO A0 cTaHAAPTY «JH-
3aiiH st Beix» [8]: MOKyMeHT BH3HAYa€ BUMOTH, SIKi
JIO3BOJISIIOTH OpraHi3amii mMpoeKTyBaTH, PO3pOOIATH Ta
HaJlaBaTH NPOIYKTH, TOBAPH Ta IIOCTYTH TAKMM YHHOM,
o0 BOHU OyJHM TOCTYIMHUMH, 3PO3YMIIAMH Ta BHKO-
PUCTOBYBaHUMH HAHIIMPIIAM KOJIOM KOPUCTYBadiB,
BKITIOYAFOUH JIFO/ICH TTOXIIIOTO BiKy Ta JIFOJIEH 3 oOMe-
xeHuMu MoxmBocTsmu (EN 17161).

Ha BigMiHy Binm eBporeiichkux KpaiH B YKpaiHi
Taki CTaHZAPTH MOKU IO HE CTAJId HOPMOIO JKHUTTS,
X04a yKpaiHChKe 3aKOHOJIABCTBO Y Wil cdepi MoCTiiHO
BJIOCKOHAIOEThCS. [IpUITHATI OCTaHHIM YacoM 3aKOHHU
CIIPUATUMYTH 3POCTAHHIO JIOCTYITHOCTI COIiaIbHUX
MOCTYT IS JIFOJeH CTapINX BIKOBHX TPYI. 3aKOHOM
VYxpainu «[Ipo MmicueBe camMoBpsiTyBaHHS B YKpaiHi»
(Ne280/97-BP, pemakist Bim 03.08.2022) BH3HaueHO
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MOBHOB)KCHHSI OPTaHiB MiCIIEBOTO CAMOBPSIIYBaHHS y
cdepi CcomiagbHOrO 3aXKMCTy HACEJICHHS, SIKI aKIEHTY-
I0Th yBary Ha HEOOXiTHOCTI i ITPUMKH OCi0 ITOXHIIOTO
BiKy. 3akoHoM Ykpainu «IIpo cormiambHi TOCITyTH»
(Ne2671-VIII penaxis Bix 27.04.2022) BU3HAYEHO OC-
HOBHI OpraHi3airiifHi Ta MpaBoBi 3acajJy HaJaHHS COIIi-
QIIBHUX TOCIIYT, CIIPIMOBAHUX Ha MPO(MIUIAKTHKY CKITa-
JHHUX >KATTEBUX OOCTaBHMH, IOAOJAHHS a00 MiHiMi3a-
iF0 1X HEraTUBHUX  HACTIJKIB, HacamIepen
ocobam/cimM’siM, sIKi TepeOyBaroTh y CKIIQJAHUX JKUTTE-
BUX oOcraBuHax. Hakazom MiHicTepcTBa COIiaBHOT
momituky Ykpainu Ne868 Bim 30.12.2020 «/[leski -
TaHHS aMiHICTpyBaHHS HAJAaHHS MiCIICBUMH JICPXKaB-
HUMH{ aJMIHICTpallisIMH 1 TEPUTOPIaJILHUMH TpoMa-
JIAMH COITIaJIbHOT MiATPUMKH Y cpepax coIiaibHOTO 3a-
XHCTYy HAacelleHHs Ta 3axuCTy TMpaB  JdiTei»
3aTBEPKCHO METOMMYHI PeKOMEH Al 1010 OpraHi-
3arii Ta 3a6e3neyenns gisuibHOCTI OTI y cdhepi coria-
JIHOTO 3aXMCTy HACEJIeHHS Ta 3aXHUCTy MNpaB JiTeil.
Bonu cripsiMoBaHi Ha CTBOpPEHHS MOJIENI HaJaHHs aji-
MIHICTPATHBHHUX MOCIYT COI[IaJILHOTO XapakTepy 3a
MIPUHIIMIIOM «EJMHOTO BiKHa» Ta 3a0e3NeUYeHHs] BUKO-
HaHHS TIOBHOBKEHD i3 MUTaHb COILIaJIBHOTO 3aXUCTY
HaCCJICHHA BUKOHABYMMU OpraHaMn CiJ'lI)CI)KI/IX, Ccem-
mHuX, Mickkux pag OTI" y Mexax eauHOro comianb-
HOT'O IIPOCTOPY.

3 METOIO MOJIIMIIEHHS TOCTYITHOCTI 10 cepH Imo-
CIIyT 0ci0 MEeHCIHHOro BiKy Ta 0ci0 3 iHBaJIiIHICTIO B
VYxpaini 3 ypaxyBanusM Llineii cranoro po3BHTKY Ha
nepiof 10 2030 poky, 3a0e3nedeHHs TOTPUMAHHS STKHX
ycraHoBieHO Ykazom [lIpesugenta VYkpaiHu Bin
30.09.2019 Ne 722/2019, Ta 3aBaaHb, BH3HAYEHUX
Crtparteri€lo JTI0JCHKOT0 PO3BUTKY, CXBAJICHOIO Y Ka30M
[pesunenTa Ykpainu Big 02.06.2021 Ne 225, TIporpa-
Moro JisuibHOCTI Kabinety MinicTpiB Ykpainu (mocra-
Hosa KaGinery MinictpiB Ykpainu Bix 12.04.2020 Ne
471), Ta HanioHaJIbHOIO €KOHOMIYHOIO CTPATErielo Ha
nepion mo 2030 poky (nocranosa KaGinery MiHicTpi
VYxpainu Big 03.03.2021 Ne 179), MinicTepcTBO colria-
JIBHOT MOJITUKU Y KpaiHU BCTAHOBUIIO TaKi CTpaTerivyHi
uii Ha 2022-2024 poku:

e crBOpeHHs €1uHOI iH(opMaLiiHOI cucTemMu
couiansHOI chepwu;

®  HaJaHHS SKICHUX COLIAIBHUX MOCIYT;

®  CIpUSHHSI IHKITIO3ii 0Ci0 3 IHBAIIHICTIO B CY-
CITITBHE KUTTSL.

BaxximBUM KpOKOM JJISI IPUAHSTTS €(PeKTUBHUX
YIpaBIiHCHKHX PIllIeHb € CTBOpeHH: €1iHO1 iH(popMa-
nifiHoi cuctemu comiansHoi cdepu (EICCC), sixa me-
pendavae 00’ eaHaHHS iHPOPMALIHHUX PECYPCIB IHCTH-
TYIIH COLIaTBHOTO 3aXHUCTY, CY0 €KTIB HAKOIMIYBaJIb-
HOI CHCTEeMH 3arallbHOOOOB’SI3KOBOTO IEP>KaBHOTO
MIEHCIHOTO CTpaxyBaHHS, a TaKOXX B3a€MOIIIO 3 iH-
LIMMH PECypcaMH, B TOMY YHCII JepKaBHHUMH PEECT-
pamu. Bixe po3po0iieHo mporpamue 3a0e3nedeH s mep-
moi wepra €CICCC B wacTuHi pearnizalii TAKUX IPUKIIa-
THUX QYHKIIH: GOPMYBaHHS B €NEKTPOHHOMY BHTJISII
JIOB1JIOK PO 3apoO0iTHY IJIATy, CIIA4Y€Hi CTPaxOBi BHE-
CKH, pO3Mip TIEHCI1; BiI0OOpaXKEeHHS eIEKTPOHHOTO TICH-
CIfHOTO TTOCBiTYEHHSI, €IEKTPOHHOTO CBIIOITBA COIlia-
JBHOTO CTpaxXyBaHHS, MEHCIHHOI CcrpaBH, iHpopMarii
TIPO COIiaJIbHUH cTaTyC TpoMasIHUHA, iH(OopMarii mpo

IHBaJIIHICTD ocoOM (Tpyma, MiArpyna, HpUYMHA,
CTpOK, Ha sIKWii il BcTaHOBJEHO). 3 uepBHs 2021 poky
3arpoBa/DKEHO EJIEKTPOHHI TPYJOBI KHIKKH (ycyBa-
I0Th MPOOJIeMH, OB’ s13aHi i3 BTPATOI0 TPYAOBOI KHH-
JKKH, 1i MOIIKOKCHHSIM, BHECCHHSM HEIOCTOBIpHHUX
BiJIOMOCTEH, a TAKOX CIIPOIIYETHCS TOCTYII 10 iHGOP-
Marlii mpo TpyIOBHIA Ta CTPaXxOBHH CTa 0COON) Ta eJe-
KTPOHHHUH PEECTp JUCTKIB HETIPaIe3aTHOCTI.

TakuM YHHOM, MiTBHUINEHHS JOCTYITHOCTI COIlia-
JBHO-KYJIBTYPHHX Ta COLIaJIbHO-TIOOYTOBHX IOCIYT
JUIsl 0ci0 MIEHCIIHOTO BiKy, IEpEeIOBCIM CTapIIMX BiKO-
BUX TPYII, MOXKe OyTH JIOCATHYTO HE JIMIIE HAa OCHOBI
CTaHAapTH3allii MOCITYT Ta BUKOPUCTAHHS OIOKETHUX
KOIITIB, a i IIUIIXOM COLIaJIbHOTO PO3BUTKY I'poMal,
3aJIyYCHHS BOJIOHTEPIB, TPOMAJICHKUX 1 OaromiiHuX
oprawizawiii 10 miei cdepu. Ix BHecok y 1o crpaBy
Ba)XKO MEPEOIIHUTH. 3a JOCBIIOM IHIIMX KpaiH Mic-
1[eBa BJIaJia MA€ BECTH aKTHBHHM IOIIYK OpraHizarin-
HUX 3ac00iB BUPILIEHHS MICIIEBUX MPOOJIEM MIONO MO-
JUTIIEHHS JOCTYIY 0 TPAHCIIOPTHUX MOCITYT 0Ci0, SKi
MEIIKAIOTh Y BIAJAJICHUX BiJl MICT CUIBCHKHX IpoMa-
nax. [IpakTrka HaflaHHS TPAHCIIOPTHUX MOCIYT y Oara-
TBOX KpaiHax CBITY Opi€HTOBaHa He JIMIIIE Ha Oe3IeKy
yCiX yYacHUKIB pyxy, a i opMyBaHHS Oe31eyHoi eKo-
cuctemH. Takuii cHCTEMHHUIA ITiX1/1 1a€ 3MOTY CTBOPIO-
BaTH CIPUATIIMBI YMOBH ISl KUTTEMISIBHOCTI yCiX
BEPCTB HACEJICHHsI, HacaMIlepe 1 JIOJIeH CTapIInX BiKO-
BUX TPYIL.
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AHoTALIA

B po6oTi mpeacTaBIeHo METO/I OLIHKK PU3UKY sl 30POB’ s HACEIICHHSI BHACTIIOK 3a0pyqHEHH:I aTMocde-
pHOTO TIOBITPS BiAnoBigHO A0 MeTomoiorii EPA. Busnaueno IMOBIpHICTh BHHUKHEHHSI 3aXBOPIOBAaHb HACEIICHHS
BHACJIIOK 3a0pyTHEHHS aTMOC(EpHOTO MOBITPS B PeTioHaX YKpalHW Pi3HHUX 3a piBHEM aHTPOIIOT€HHOTO HaBaH-
TaxeHHS. [lopiBHSUIBHUI aHATI3 PU3HUKY IS 30POB’ Sl HACEICHHS MTOKa3aB HeOe3neKy BHHUKHEHHS JOIaTKOBUX
BHITAJIKiB 3aXBOPIOBaHb OCOOHMBO MXAIBHOI 1 CEPIIEBO-CYIITHHOI CHCTEM. Pe3ynbTaTi MpeaCcTaBICHUX B CTATTi
JOCTIKCHD € aKTyaIIbHIMH TIPY IPUHHATTI HAYKOBO-00IPYHTOBAHUX YIIPABIIHCHKUX PIlIEHB B Tally3i €KOJOTid-
HOT Oe3meKH i 3a0e3nedeHAst KOM(POPTHUX YMOB JKUATTEIISUTEHOCT] JIFO IIHH.

Abstract

The paper presents a method of assessing the risk to public health due to atmospheric air pollution in
accordance with the ERA methodology. The probability of the occurrence of diseases of the population as a result
of atmospheric air pollution in regions of Ukraine differing in the level of anthropogenic load has been determined.
A comparative analysis of the risk to public health showed the danger of additional cases of diseases, especially
of the respiratory and cardiovascular systems. The results of the research presented in the article are relevant when
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making scientifically based management decisions in the field of environmental safety and ensuring comfortable

conditions for human life.

Karouosi ciioBa: atmocdepHe moBiTps, pu3HK, 310pOB’S] HACEJIEHHsI, IPOMHICIIOBI perioHH, YKpaiHa.
Keywords: atmospheric air, risk, public health, industrial regions, Ukraine.

3a0pyaHeHHS aTMOC(HEPHOTO MOBITPS € OJHIEIO 3
TOJIOBHUX EKOJOTIYHUX MpoOjeM cBiTy. 3a0pyaHEeHE
MOBITPsI BIJIMBA€E HA 3OPOB'S JIOJMHU, POCIUHHHUA i
TBapUHHUH CBITH, MiAKUCICHHS IPYHTY, €KOJIOTIYHUN
CTaH TIOBEPXHEBUX BOJI, HA CKIaJ Ta (QYHKIII eKOCHC-
TeM, 3MiHH KJIIMaTy, Nerpaallito eKOCHCTEM BHACIIIOK
KUCIIOTHHUX JIOIIiB, BUCHAXXEHHSI 030HOBOTO MIApy, IJ10-
GanpHe motermiHHs [ 1-3].

Binmosimno HamionansHiM JONOBI I PO CTaH Ha-
BKOJIMIIHBOTO IPUPOIHOrO CEPE/OBHIA B Vkpaini y
2020 poui [4] 3araJbHUM plBeHI:. 3a0py/IHEHHS aTMOC-
(bepHoTO MOBITPs B YKpaiHi 32 iHASKCOM 3a6pyz[HeHHsl
atMochepu (I3A) cranoruB y 2020 porti 7,0 1 omiHto-
BaBCH, SIK BHCOKHIA.

3a iHnmexcom 3a0pyaHenHsi atmochepu (I3A),
SIKMW BPaxoBY€ CTYMiHb 3a0pyJHEHHS aTMOC(HEpHOTOo
MOBITPS TO I’SITW TPIOPUTETHUX 3a0pyTHIOBAJIBHUX
nomimkax, y 2020 poui xye BUCOKHH piBEeHb 3a0pya-
HEHHS aTMOC(EPHOTO MOBITPS 3aPEECTPOBAHO Y TPHOX
MicTax kpainu: ue Mapiynoib, Kam’sHcebke 1 JHinpo.
PiBeHb3a0OpyIHEHHS MOBITPS, IO OIIHIOBABCSI, SIK BU-
cokuii crioctepiraBcst y 9-tu micrax: Kpuomy Posi,
Opneci, Kuesi, Muxonaesi, Xepconi, 3amopixxi, Kpa-
MaTopceKy, Uepkacax Ta Binnuui (puc.1).

BinbiricTs MicT 3 y’e BUCOKMM Ta BUCOKUM PiB-

HeM 3a0pyJHeHHs aTtMoc(epHOro TOBITPS 3HAXO-
muThest y JIainponeTpoBebkiii obmacTi — 3 MicTa Ta y
JloHenpkiit obmacti — 2 micta. [HII MicTa — e IICTh
00TacHUX IICHTPIB Ta CTONHUI YKpainu [4].

Haii6ineine cnoctepiranocs nepesuteHas ['JIK
C.J1. 3a JTIOKCHJIOM a30Ty (64% HaceIeHUuX MICT) Ta Qe-
HoJioM — 35 % nHaceneHHux Mict. HeoOxigHO Big3Ha-
YUTH, IO (EHOT BIIHOCUTHCS J0 2 KJIacy HeOe3IeKH i
Horo BMIiCT B aTMOC(epHOMY MOBITPI MOXKE BHUKIIKATH
30UTBIICHHS OHKOJIOTIYHMX 3aXBOPIOBaHb Y Hace-
JICHHSL.

OCHOBHOIO MPUYUHOK 3a0pyaHEHHs atMochep-
HOTO TIOBITPsl B YKpaiHi € BUKUIM BiJl CTAI[iOHAPHHX 1
NepecyBHHX JKEpe 3a0py/IHEHHSI.

3a nanumu JlepkaBHOI CIY)XKOM CTAaTHCTHKH, Y
2020 pom BUKHU/IM 3a0pYIHIOIOYMX PEUOBUH B aTMO-
chepy BiJ cTalliOHApHUX JHKepea 3a0pyAHESHHs CKa-
namu 2238,6 tuc. T. [4].

CymapHi BUKHM B aTMocdepy (apiB XJI0py i Ok-
CHJIIB 3aJTi3a 1 MapraHi(io) HaI3BUYaiiHO MaJi 1 CKiajaa-
I0Th He Olbie 1 KT B pik.

Y 2020 p. Big cTanioHapHUX pKEpe 3a6pyz[-
HeHHs1 B atMocdepy BukuHyTo 109,1 MITH. TOHH JTIOK-
CHIly BYIJIELI0, MapHUKOBOTO Tra3y, IO BIUIMBA€E Ha
3MiHyKJIiMarty, To0To Ha 8,99% Hikue aHaJoTiYHOTO
nokazauka 2019 poky.
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Pucynox 1.
3nauenus inoexcy 3a6pyonents ammocgepu (I134) 6 naiibinow 3a0pyonenux micmax Yrpainu y2020 poyi [4]
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Ha xox#aoro xwutens Yipainu B 2020 pori npurma-
nano 53,6 Kr BUKUAIB 3a0pyTHIOIOUMX PEYOBHH aTMO-
chepy. Ha koxeH KBaIpaTHHI KUIOMETp TEpPHUTOpIi
KpaiHu npunaziaio 3,8 ToHHY 3a0py THIOIOYMX PEYOBHH
[4].

Cepen HaceJeHHX ITYHKTIB HaHOLIBIIOTO aHTpPO-
ITOTeHHOTO HaBaHTakeHHS (ToHax 100 Tuc. T 3a0pya-
HIOIOUMX peuoBWH) 3a3Hamm 4 wmicta Ykpainu (byp-
mrruH, Kypaxose, Kpusuii Pir Ta Mapiymoss).

JluHamika BUKH[IB 3a0pYAHIOIOUMX PEUYOBHH B aT-
Moc(epHe TOBITPS B HAMOUTBIN 3a0pyIHEHHX MicTax
Ykpainu 3a nepion 3 2010 poky o 2020 pik mokasana,
10 00CSATH BUKU/IIB 3MEHIIMIIMCH HE3HAYHO.

OCHOBHMMH  3a0py/AHIOBaYaMH aTMOC(EpHOTO
TOBITPS 3aJIMIIAIOTHCSII ATPUEMCTBA JOOYBHOI i TIepe-
POOHOT MPOMHMCIIOBOCTI, MOCTaYaHHsS €JIeKTPOCHEPTil,
rasy, napy Ta KOHJUII{OBAHOTO MOBITPS, BUKUIH 3a0-
PYJHIOIOUYHX PEYOBHH SIKHX CKJIaAatoTh noHan 90% Bif
3araJbHOro 00CSTY BHKHIIB B aTMOc(epHe NOBITPS B

Vxpaini [4].

Y po3pi3i BUAIB EKOHOMIYHOI JiSUTEHOCTI
HaiiOlIbIIa YacTKa BUKU/IIB3a0PYIHIOIOUNX PEYOBHH —
38,8% - mpumnagae Ha mepepoOHy TPOMHUCIIOBICTb.

Jpyrum 3a obcsiramu 3a0pyAHIOBadeM € MOCTa-
YaHHS €JIEKTPOEHEepTii, ra3zy, mapu Ta KOHIWIiHoBa-
HOTO MOBITps - 37,9% BUKKIIB. 30KpeMa, YacTKa MeTa-
Jyprii B 3arajJpHOMY 00CsI31 BUKU/IB 1O KpaiHi CTaHO-
Buth 32,6%. Ha 100yBHY NpPOMHCIOBICTE i
po3pobieHHs Kap'epiB mpunanael6,3% Bix 3araapbHUX
BUKHUIIB B atMochepy [4].

OCHOBHHUMH XIMIYHUMH KOMIIOHEHTaMH, SKi
Haiim B atMocdepHe moBitps y 2020 pori Bij cTa-
LIOHAPHUX JPKEPeJl € PEYOBUHH Y BUTJISII CYCIIEHI0Ba-
HUX TBepmX yacTok — 248,9 tuc. T (11,1% Bix 3aranb-
HOTO 00cATy 3a0pyIHIOIOUMX PEUOBHH), MIOKCH] Ta
iHmn cnonyku cipku — 782,1 tuc. T (34,9 %), meran —
429,1 tuc. 1 (19,1%) Ta iHmii (puc 2).

MeTaH
19,3%

HemeTaHoBi neTki
1,8%

Okcug Byrneuo
31.9%

Buknaon 3abpyaHiooumnx pevoBuH, %

MeTanwu Ta ixHi cnonyku
0,2%

PevoBuHn y BUrnaai
11,2%

Okcupg asoty

0.2%

Oiokcnp Ta iHwi
35,3%

Pucynox 2.
Obcseu 6ukudie 3a0pyOHIOIOUUX PEHOBUH 6 amMOCpepHe nosimpasio cmayionaprux dxcepen y 2020 poyi

AHaJi3 CTATUCTUYHUX JAHUX ITO0Ka3aB, 10 aHTPO-
MOTEHHE 1 TEXHOTEHHE HABAHTAXKCHHS Ha aTMOC(epHe
NoBiTPS B YKpaiHi y KiIbKa pasiB IepPEeBHIIYE
BI/ITIOBI/IHI MOKA3HUKHU Y PO3BUHYTHX KpaiHaX CBITY.

HaiiOunbIni BUKUAK Bifl CTAl[IOHAPHUX JKEpeT Y
2020 poui cioctepiranuck y JloHenskiit odmacti 750,9
tic. T, JHinponerpoBcrkii — 534,6 tHc. T Ta 3a-
nopi3ekiit obmacti — 155,4 tuc. . [4].

CaMe B 1ux OOJaCHHX IIEHTPaX 30CEPEHKEHO
HaWOUIBITY KUIBKICTh MPOMHCIOBHX MiAIPHEMCTB, B
TOMY YHCJIi €KOJIOTTYHO HeOe3NeYHUX 00’ €KTiB.

Haii0inpiia KiUTbKICTh HAIA3BHYAWHHMX CHUTYyaIliil
TEXHOTCHHOTO XapakTepy BHHUKIA B JIOHEIbKil,
JuinponeTpoBcebkiit Ta JIyrancekiit ob6mactsx, mo ooy-
MOBJICHO 3HOIIEHICTIO 1 3aCTapiIiCTIO TEXHOIOTIYHOTO
00 1aiHaHHS TPOMHUCIIOBHX ITiIIPHEMCTB, OCOOIMBO Ha

€KOJIOTIYHO Ta XiMIYHO Hebesmeunux 06’ exrax. B o-
HelbKiil 1 Jlyranchkiii 00MacTsSX CHTYaIlil0 3aroCTPIOE
MPOBEJICHHS BificbkOBUX Miii 1ie 3 2014 poky.
Bu3HaueHHs piBHS HeOe3neku 3a0pyIHEHHS aT-
Moc(epHOro moBITPs pu 30epeIKEeHH] ICHYIOUUX TEH-
JEHIII aHTPOITOTEHHOTO HABAHTAXKEHHS Ta MOXKIIHBO-
CTl BHHUKHCHHS HAJ3BUYAMHUX CUTYalllil TEXHOTCH-
HOTO XapakTepy € HaJI3BUYaiiHO BayKITABUM 3aBIaHHSIM.
B po6oTi [5] npeacTaBaeHo METOIMKY KOMILIEKC-
HO{ OIIIHKH €KOJIOTIYHOTO CTaHy TIOBEPXHEBHX BOJI, aT-
MOC(EpHOTO TOBITPS, IPYHTIB i 3eMEJIBHUX PECypCiB
pETioHy Ta METOIMKY BH3HAUCHHS €KOJIOT1YHOIO PH-
3MKy IOPYIICHHS CTIiKOCTI HPHPOJHHX EKOCHCTEM
npu 30epexeHH] ICHYIOUMX TEeHJCHIIH aHTPOITOTEeH-
HOT'O HABAHTA)KEHHS 3 METOIO iX MOAANBIIOr0 BUKOPH-
CTaHHS B TPAKTHUIIl YNPaBIiHHS MPHUPOTOOXOPOHHOIO
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IISUTBHICTIO.

HeoOximHO Bi3HAYUTH, IO HAa CTaH aTMocdep-
HOTO TTOBITPS BEJIMKHI BIIMB MarOTh Ha3BHYaiHi CH-
Tyarlii, o OB’ s3aHi 3 aBapisMu Ha XiMi4HO Hebe3re-
YHHUX 00’€KTax, y Pe3yJbTaTi SKUX BiAOYBa€ThCS 3al-
TTOBI BUKHIY HeOe3meyHnx XiMiuyaux pedosuH (HXP) B
HaBKOJIMIIHE IPUPOJHE cepenoBuine. ToMy B poOOTi
[6] 3ampomoHOBaHO BPaXOBYBATH MOKA3HUK XiMIYHOT
HeOe3mekn (Xan) IPH BU3HAYCHHI €KOJIOTIYHOTO PH-
3WKY MOTIPIIEHHS CTaHy aTMOC(HEPHOTO MOBITPSI.

BusHauenHs crany aTMOc(epHOT0 OBITPS Ta I10-
Ka3HHWKa aHTPOIOI'€HHOTO HAaBaHTAKEHHS B perioHax

VYkpainu 6azyerscst Ha ODIIHHUX JaHUX MOHITOPHHTY
Ta iHpOpMAIlii, 0 HABEJCHO B €KOJIOTIYHUX MAaCTIOp-
Tax obyacteil YKpaiHu, perioHaJbHUX 3BITax MPO CTaH
HaBKOJIMIIHBOTO MPUPOTHOTO cepenoBuina, Hamiona-
JBHUX JIOTIOBI/ISIX MPO CTaH HABKOJMIIHBOTO MPHUPOA-
HOTO CepelIoBHUIIa, iH(GOpMAITiifHO—aHATI THYHUX OTJIsI-
nax «CtaH moBKUDIA B YKpaiHi». [ BU3HAUCHHS y3a-
TAJILHCHOTO TOKa3HWKA BIUIMBY YMHHUKIB XiMiYHOI
HeOe3MeKn Ha CTaH aTMOC()EPHOTO MOBITPSI BUKOPHC-
TaHo iH(popMariro HamioHanpHOI JOMOBIAI PO CTaH
TEXHOTEHHOI Ta MPUPOAHOT Oe3reKH B YKpaiHi.
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XmenbHuubKa

BiHHMUbKa

Opecbka

cTaHy atmocdepHoro nosiTps Ykpaiuu

Bucokuit pusnk

I:l Heb6e3aneyHuit puank

Exonoriyxuii pu3uk norip

HeaHauHuit puank

:l NinBuwWweRni puauk
l:l 3HauHuit pUanK

YepHiriscoka

Yepkaceka

Kiposorpagceka

Mukonaiscebka

TonTascska Xapkisceka

[HinponeTposcbka

[oHeubka

Banopiabka

XepcoHcbka

Pucynox 3. Exonoziunuil puzux nocipuieHisi Cmaty ammocgepnozo nosimpsi 6 ooracmsx Ykpainu 3
VPaxyeauusm cmynenio ximiunoi nebesnexu [6]

SIK IOKa3yI0Th PO3paxyHKH €KOJIOTTYHOTO PU3HKY
MOTIPIIEHHS CTaHy aTMOC(epHOro MOBITPsl YKpainu 3
ypaxyBaHHSM MMOKa3HUKa XiMiuHOT HeOe3neku (puc. 3)
HalO1TBII HEeOE3MEeYHNH CTaH aTMOC(EPHOTO TOBITPS
crioctepiraetecsi B JloHemnpKkid, JIHIIPONETPOBCHKIM,
Jlyraucokiii obnactsix (5 kiac) ta B 3anopizbkii o6na-
cti (4 xiac) [6].

VY GaraThOx KpaiHax CBITY 3aKOHOJABYO 3aKpill-
JIeHe BUKOPUCTAHHS ITiAXO/IiB OI[IHKH BILUIUBY CEepPeIo-
BHIIA HA 3[IOPOB'S HaceIeHHS (OLIHKN PU3UKY AJIS 3110-
POB'SL HaceeHHs) IUIA IiJIeH COIiaNbHO-TITIEHITHOTO
MOHITOPHHTY, €KOJOTIYHOi 1 TiTi€HIYHOi eKCIIepTus,
€KOJIOTIYHOTO ayAnTa, BU3HAYEHHS 30H €KOJIOTIYHOTO
TUXa 1 HaI3BUYAWHOI €KOJIOTIYHOI CUTYaIii, JepiKaB-
HOTO €KOJIOTIYHOTO KOHTPOITI0, 00T pyHTYBaHHS IUTaHIB
T 3 OXOpOHHU HABKOJIMIITHHOTO CEPEAOBHIIIA 1 3/I0POB'S

HaceneHHs [7]. B YkpaiHi IifoTh MEeTOIIYHI PEKOMEH-
JaIlil MI0I0 OLIHKKA PHU3HUKY JJIS 3/I0OPOB’Sl HACEJICHHS
Bij 3a0pymHeHHs aTMOochepHoro mosiTpst [8].

BiamoBigHo M0 HAYKOBOTO MigXOMy ATEHTCTBA 3
oxopoHH HaBkoymmmHBOTO cepemosumia CIIIA (EPA
US) omiHka pu3nKy IS 340POB'st HACEJICHHS 3I1HCHIO-
€THCS OKPEMO ISl KaHIICPOTEeHHUX 1 HE KaHIIEPOTSHHITX
e(exTiB.

JJ1s OLiHKH KaHIIEPOTEHHOTO PU3UKY [UIS KOXKHOL
3a0pYIHIOIOUOI PEYOBHHH PO3PAXOBYIOTHCS TIOKA3-
HUKHU pU3uKy [7,8]:

CR =SF x LADI, (1)

ne CR — iMOBIpHICTH 3aHEqyXKaTH pakoM, Oe3po-
3MipHa BeJMYMHA (3BUYAIHO BUPAXKAETHCS B OTMHHUILISX
1:1000000); SF — iMOBIpHICTH OZEp’KaHHS PaKOBOTO
3aXBOPIOBAaHHA y BUNAJKy MPUHOMY OJMHUYHOI 03U
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LADI, 1/mr/xr X no6a. LADI — cepenHs noBivHa 1I10-
JICHHA J103a, MT/(KT * m00y), sika po3paxoBY€eThCs 3a (ho-
pMmyitoro [7,8]:

CaxToutxVoutx EF x ED
BW x AT x 365

ne Ca — KOHIIEHTpAIlisl PEYOBHHH B aTMocdep-
HOMy TOBiTpi, Mr/m%; TOUt — yac, 10 TIPOBOIUTHCS
03a MPUMIIIEHHAM, To/n00a; Vout — IBUAKICTE JTH-
XaHHSA Mo3a npuMmimeHHsMm, M°/rox; EF — wacTora

LADDI =

O]

BIUMBY, AHIB/pik; ED — TpuBasicTs BBy, pokis; BW
—Maca Tina, kr; AT — mepioj ocepeTHCHHSI SKCTIO3HIII1,
pokiB. 365 — grcno [HIB Y poIi.

[HauBiqyanpHU 1 TOMYNSAIIHHAN KaHIICPOTCHHI
PHU3UKH XapaKTepU3YIOTh BEPXHIO TPAHUIIO0 MOXKIIH-
BOT'0 KaHIEPOTCHHOTO PU3UKY IIPOTATOM IEpPioy, 10
BIJINIOBi/Ia€ cepeIHbOI TPUBAJIOCTI KUTTS Jitoauuu (70
pOKiB). 3HaueHHsl KaHIIEPOI€HHUX PHU3MKIB BiOHBa-
10Th, TOJIOBHUM YHHOM, JIOBFOCTPOKOBY TEH/ICHIIIIO 0
3MiHH OHKOJIOTiYHOTO (DOHY, 110 chOopMYBaBCs HA Bif-
NOBiHIN TepuTopii (Tabdm. 1).

Tabmuns 1
Kaacudikanisi piBHIB KAaHIEPOTEeHHOT0 PH3HKY |[5]
Pusux
PiBenb pusuky MPOTATOM

KUTTS
Bucoxuii (De Manifestis) — e npuiHsSTHHI [T BUpOOHHYMX YMOB i HaceneHHs. HeoOximme 510
3JIIICHEHHSI 3aX0/liB 3 YCYHEHHS a00 3HMIKEHHS PH3HKY
CepenHili — MPUITYCTUMUM TSl BUPOOHMYKMX YMOB; 3a BIUIMBY Ha BCE HAaCEJICHHsI HEOOXiHUI
JMHAMIYHUN KOHTPOJIb 1 MOTTHOIeHe BUBUSHHS [DKEPENT 1 MOXKIIMBHX HACHiJIKIB IIKIIIMBUX 103 -10*
BILIMBIB JUIs BUPIIICHHS IUTAHHS TIPO 3aX0JIH 3 YIPABIiHHS PU3UKOM
Hwu3bkuii — mpunycTumMuii pusuk (piBeHb, Ha SIKOMY, SIK TPABUJIO, BCTAHOBITIOIOTHCS TTi€HIYH1 10%_ 10
HOpPMATUBH JJIs1 HACEJICHHS])
Minimaneauit (De Minimis) — 6axana (1i1b0Ba) BETHUMHA PH3HUKY TIPU MPOBEICHHI 03/I0pOB- <10
YHX 1 TPUPOIOOXOPOHHHUX 3aX0/IIB

PU3KMK PO3BUTKY HEKaHIIEPOTEHHUX €(QEKTIB LIS
OKPEMHX PEUOBUH IPOBOIUTHCS HA OCHOBI PO3PaXyHKY
koedinienta HeOe3neku o Gopmymi [7,8]:

AD AC
HQ = a6o HQ =——,
Q=3 @ HR= e @

ne HQ - xoediuieHnt Hebe3neku, 6e3po3mipHa Be-
nmunna; AD - cepenns no3a, mr/kr; AC - cepeiHs KOH-
uentpauis, Mr/m®; Rf D- pedepentna (Ge3neuna) no3a,
mr/kr; RfC - pedepentra (Ge3medna) KOHICHTpAILis,
mr/me,

XapakTepuCTHKa PH3UKY PO3BUTKY HEKaHLEPO-
TeHHHX e(eKTiB IPU KOMOIHOBAaHOMY i KOMIUIEKCHOMY
BIUIMBI XIMIYHUX CIIOJIYK ITPOBOJIMTHCS HA OCHOBI PO3-
paxyHky ingekcy Hebesmeku (HI).

Inaexc Hebe3neku st yMOB OJJHOYACHOTO HAaIX0-

JUKCHHS ICKUTBKOX PEYOBHH THM CaMHM ILIIXOM (Ha-
MPUKIIA, HTAISAIIHHAM a00 MepopabHIM) PO3paxo-
By€eThcs 110 popmydi [7,8]:

HI:ZHQi, (4)

ne HQi - koedimienTn HeOe3neKu AJsi OKpeMuX 1 -
UX 3a0pyIHIOIOYNX PEYOBUH.

Y poboTi [5] mpUBOAMTBCS HACTyIHA Tpajaiis
IpaHuIlb PO3BUTKY HEKaHLIEPOTeHHUX e(ekTiB (3a Be-
JMYMHOI KoedillieHTa HeOe3NeKH): HaI3BUYaiiHO BH-
cokuit (>10), Bucoxkwuii ( 5-10), cepeaniit ( 1-5), HU3b-
kuit (0, 1-1,0), miriMaapauii (Menm 0,1). 1 MOKIMBHX
HACHI/IKIB IIKI/UIMBUX BIUIMBIB Ui BHUPIIICHHS IIH-
TaHHS MMpo 3axonau. Ha mifcraBi nepepaxoBaHUX BijI0-
Mocteli Oyia copMyiibOBaHa XapaKTepHCTHKA PiBHIB
pH3MKY mpejcTaBiieHa B Tadi. 2 [5].

Tabmmng 2
Kaacudikauisi piBHiB HeGe3neKH 32 3HAUYEHHAM iHAEKCY HeOe3neKu
Pisers Koedimient/
IHJIeKC HeOe3IeKH, XapakTeprcTHKa PiBHS PUSHKY
Hebe3neKku
(HQ/HI)
MiHiMaTbHUI <0,1 PU3HK BUHUKHEHHS K IJIMBUX e(PEeKTIB BiACYTHIH
Husekuit 01-1 PHU3UK BUHUKHEHHS IIKIUIMBUX €(DEKTIB € 3HEBAKIMBO MAJIUM
ICHY€ PU3UK PO3BUTKY IIKIIJIMBUX €(EKTIB B OCOOIUBO Uy TINBUX ITi-
Cepenniit 1-5 IOTPYIl HaceleHHsS (HeTPUITYCTUMUHN Uil HAceJCHHS, IPUITYCTHMUN
JUT BUPOOHUYIHUX YMOB)
. ICHY€ PHU3HK PO3BUTKY HECIIPUATIMBHUX €(EKTIB y OUIBIIOI YaCTUHH
Bucoxuii 5-10 yep p Y p b y
HaCeJIeHHS
Hanzsuuaiino . .
BHCOKI >10 MacoOBi CKapTy, BAHUKHEHHS XPOHIYHHUX 3aXBOPIOBAHb
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Ha ocHOBI MOHITOPHHTOBHX JaHHX CIOCTEpe-
JKCHHS 32 CTAHOM aTMOC()EpHOT0 MOBITPSI B HACEIEHUX
ITyHKTaX YKpaiHW po3paxoBaHO KaHIIEPOTESHHUI PU3HK
Ta iHJEKC HeOe3NeKH OJlep)KaTH HepakoBe 3aXBOPIO-
BaHHJ JUTA TOPOCJIOTO HACeNCHHS Ta Jitel [6]. B Haii-
OinpIn HEOE3MEeYHOMY CTaHi1 3HAXOJIUTHCS HaceJIeHHS
IIPOMHUCIIOBHX PETiOHIB YKpaiHu.

3Ha4YeHHs KaHIIEPOTEHHOTO PU3HKY VISl 3I0POB'S
HaceneHHs Jlyrancbkoi o0sacTi BiOBiIa€ HU3BKOMY
PIBHIO — MPUIYCTUMHN PH3HK (PiBEHB, HA SKOMY, SK
MIPaBWJIO, BCTAHOBIIIOIOTHCS TIiTi€HIYHI HOPMATUBHU IS
HaceneHHs1). PanryBannst mict Jlyrancekoi oOmacti 3a
3HAYEHHSIM KaHIIEPOT€HHOTO PH3UKY IJIs 3710pOB's Ha-
CeJICHHS [T0Ka3aJIo HaiOIbII HeOe3NeyHii piBEHb B M.
PyGixne.

Panrysanns micT Jlyrancbkoi o0nacTi 3a 3HaUeH-
HSIM 1HJEKCy HeOe3neKkH Nnokasano Haiioubin Hebese-
YHHH piBeHb B M. JIucuuancek. B mictax JIncuuancek

i PyOixHe 3HaueHHSM iHJIeKCY HeOe3eKH BiIOBIIaE 5
Kiacy HeOe3reku (Ha 3BUYaiiHO BUCOKHUI piBeHb HeOe-
3mekn), a B CeBepoIOHENIEKY — 4 KiTacy HeOe3neku (Bu-
COKHH piBeHb HEOE3IEKH ).

3Ha4YeHHs KaHLIEPOTEHHOTO PU3MKY VIS 310POB'S
HacelieHHs JIoHeIbKOi 00J1acTi BimoBigae 2 Kiacy He-
Oe3reku (cepenHii piBeHb - IPUITYCTUMUM ISl BUPOO-
HUYMX YMOB; 32 BIUIMBY Ha BCE HACEJIEHHS HEOOX i THUH
JUHAMIYHMA KOHTPOJIb 1 TOMINOJICHE BHBYCHHS JIKE-
pelt 1 MOXKIIMBUX HACIIAKIB INKI[UIMBUX BIUIABIB JUIS
BUPIIICHHS MTUTAHHS PO 3aXO0M 3 VIPABIiHHS PU3H-
KOM).

PanryBanns mict JloHenpKoi 06yacTi 3a 3HAUCH-
HSIM KaHIIEPOT€HHOTO PU3UKY UISl 370POB'sl HACEJICHHS
MoKa3zajo HaWOIbIl HeOe3neyHnd piBeHb B M.
Crnop’siHChK. PanryBanHs mict JloHenbkoi o0macTi 3a
3HAYCHHSM IHICKCY HEOE3MCKH IMOKA3aI0 HaHOUIBII
HeOe3neuHnit pieHb B M. CJ10B’SIHCBK (puc.4).

80,00 -
60,00 -
3Ha4YeHHA
iHoekcy 40,00
Heb6e3nekKu
20,00 1
0,00 -

0 m.CroB'aHcbk B M. KpamaTtopcbk O m.Mapiynonb

Pucynox 4. Panzysanns micm [loneyvroi obnacmi 3a 3Havenusm inoexkcy nebesnexu

3HaueHHS KaHIIEPOTEHHOTO PU3UKY MpH 3a0pya-
HEHHI aTMOC(epHOro MoBITPsi B 3amopi3bKiit 0daacTi
BinoBizae 3 kinacy (HU3bKUI — IPUITYCTUMUN PHU3HK,
piBEHb, Ha SKOMY, SIK IIPABUJIO, BCTAHOBIIOIOTHCS Tiri-
€HIYHI HOPMATHBU JIJIsl HACEIICHHS).

3HayeHHs iHAEKCYy HeOe3leKHu OJepiKaTh 3aXBO-
PIOBaHHS MPU CYy4acCHOMY pIiBHI 3a0pyJJHEHHS aTMOC-
(epHoro moBiTpst B M. 3anopixoks, M. [Hinpo i M. Xa-
PKiB BiIOBifIa€ 4 KIacy — BUCOKHI piBEHb HEOC3IEKH.

Kanneporennuii pusuk npu 3a0pyIHEHHI aTMOC-
(depHOro moBiTps B XapKiBChKil 00JIaCTi BIAMOBIAAE
HU3BKOMY, MPHUITYCTUMOMY PHU3HKY, TOOTO piBEHB, Ha
SIKOMY, SIK TIPaBHJIO, BCTAHOBIIOIOTHCS TiTi€HIYHI HOP-
MaTHBH I HACEJTICHHSI.

PanryBaHHS MiCT MPOMUCIIOBHX pETiOHIB YKpa-
{HM 3a 3HAYEHHSM KaHLEPOTEHHOTO PU3UKY IS 310-

POB’s HACENIeHH S TI0KA3aJI0 HallOLIbII HeOe3neYHui pi-
BeHb 3a0pyJHEHHs aTMOC(EpPHOro MOBITPS B MiCTi
CrnoB’siHCBK [6].

BonuHcbka 001acTh He € IHIYCTpialIbHO PO3BHHY-
TUM PerioHoM YKpaiHU i 3a 3HaYeHHSIM €KOJIOTIYHOTO
PHU3MKY TOTIpIIEHHS CTaHy aTMOC(EepHOro IOBITPS 3
ypaxyBaHHSM CTYIHEHIO XiMiYHOT HeOe3leKU BiJIOBi-
nae | xmacy — He3HayHHN pu3uK (puc.3). 3a 3HaUCHHIM
KaHLEPOTeHHOTO PU3HMKY IS 370pOB’S IOPOCIOro i
JTSYOTO HACENICHHSI BIJIIOBIIA€ HHU3BKOMY DIBHIO
(piBeHb, Ha SKOMY, SK IIPABIJIO, BCTAHOBIIOIOTHCS
TiTi€HIYHI HOPMATHUBY 715l HACETICHHS).

Ominka iHOeKCY HeOe3MeKH K ISl JOPOCIOTo Ha-
CeJIEHHS, TaK 1 JUIs OITEH IoKa3aja, 110 BiH € BUCOKHM
(tabm. 3). Haiibinpima HeOe3nmeka iCHye I IiABU-
IICHHS 3aXBOPIOBAHOCTI OpPTaHiB AWXaHHSA (pHC.S).
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Tabmmns 3

Po3paxyHoK iHzekcy HeOe3Imekn ofepsKaTi 3aXBOPIOBAHHS TP Cy4aCHOMY piBHI 3a0pyAHEHHS aTMOC(EPHOTO
noBiTpst B M. JIynbk

CepenHs KOH-
. Pedepentna ..
3a0pyaHIOOYa | IEHTpaIis 3a0- . Koedirmient
N KOHIIEHTpAIlis, Ha3Ba 3axBOproBaHHS
pedoBUHA PYIHIOI0YOI pe- RIC. M/af Hebe3neKu
3 , MT/M
YOBUHH, MI/M
TTun 0,09 0,1 0,9 OpTaHU JIUXaHHS
JHiokcun cipku 0,002 0,008 0,25 OpTaHU JIUXaHHs, CMEPTHICTb
Oxenn By- 0,35 3 0,12 KpOB, CepIl.-CyI.CHCT., po3BUTOK, [[HC
TIIEII0 l 1 ’ . . . 9
Hiokcun a3oty 0,08 0,04 2 OpTaHH AWXaHHs, KPOB
Oxkcup a30Ty 0,04 0,06 0,6 OpraHU JUXaHHs, KPOB
Denon 0,005 0,006 0,83 cepiL.-CyxL. cuct., hupki, LIHC,
' ' ' NeYiHKa, OPraHu JUXaHHS
dopmanpaeria 0,006 0,003 2 OpTaHU JWXaHHs, 0Yi, IMMYH. CHCT.
Cymapuuii inaekc Hebesneku, HI 6,7 4 kJac - BUCOKHI1 piBeHb HeOe3NeKH

MMoOBipHiCTb BUHMKHEHHA 3aXBOPIOBaHb
MeLwWKaHUiB micta JlyubK BHacNigoK
3abpygHeHHA aTMmocdepHOro nosiTpa

B OpraHu AUXaHHA

M Kpos

M ouyi, IMMyHHa cucTema
CepLeBo-CyAMHHA CUCTEMA,
pPo3BUTOK, LIHC

B HUPKY, NediHKa

B CMepTHICTb

Pucynox 5. mosipnicme 6uHUKHEHHS 3aX80PI08AHbL MEWKaHYyie Micma JIyybk 6HACIIOOK 3a0pyOHeHHs
ammocgeprozo nogimps

OCHOBHHMH 3a0pyIHIOBa4aMU MOBITPs OyIH mmiz-
MIPUEMCTBA CIIILCHKOTO, JIICOBOTO Ta PUOHOTO TOCIO-
JIApCTBA Ta I AMPHUEMCTBA EPePOOHOT MPOMHUCIOBOCTI.
Ha nux npunanae nmonan 71% 3araisHOOOIACHUX BU-
KHUIIB.

Cepen ocHOBHUX 3a0pyaHioBadiB — T30B «Ilta-
xokomriuteke ['youn» (6,6%), JlokaunHcpkuit LIBHTK
AT «YxprassugoOysanus» (7,4 %), T30B «Jlymnpka

arpapHa kommasis»» (14,4 %), AI1 «BomabTopd» (4,3
%), T30B «Bomuub-3epHO-TIpoayk™ (4,3 %), T30B
«Arpotexnika» (5,4 %).

Juist Haii6inbm 3a0pyaHeHux mict JloHebKol 00-
nacti (Cno’siHCBKA 1 Kpamaropcbka) Takox HaiiOi-
TbIa HeOe3meKa /st MEeIIKAHI[IB XX MICT BiJ| 3a0py /-
HEHHS aTMOC(EPHOTO MOBITPSl — 3aXBOPIOBaHHS Opra-
HIB MxaHHA (puc.6,7).
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AMOBIpHICTE BUHMKHEHHA 3aXBOPIOBaHA HaceNeHHA
micta CnoB'AHCLE BHacNiAoK 3abpyaHeHHA
atmocdepHoro noeiTpa

\

B OpraHW QUKEHHA
HPOE

B HMPKEW, NEYiHKS

B Cepu.-Cy4.CHMCT., po3exToK, UHC

B oy, iMMYH. CHCT.

CMEQDTHICTE

B KOCHE CHCTEMmE

Pucynox 6. Hmogipuicme sunuxnenis 3axeopiosans mewkanyie micma Cnog sincbka HACTIOOK 3a0pyOHeHHs
ammocgheprozo nosimpsi

MMOBIpHICTb BUHMKHEHHA 3aXBOPIOBaHb
HaceneHHa micta KpamaTopcbKk BHacnigok
3abpygHeHHA aTmocdepHOoro nosiTps

KOCHA cHMCTEMA
HUPHKK, NediHka

KpoB

CMepPTHICTB

Cepu.-Cya.CHUCT., PO3BMTOK, LIHC
oYi, iIMMYH. CHCT.

opraHi auMxaHHA

0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00

Pucynox 7. Umosipnicms euHuKkHeHHsA 3aX80piosats mewkanyie micma Kpamamopcoka 6Hacaiook 3a6pyoHenHs
ammocgeprozo nogimps

Ilicast moyaTky BiliChKOBOI arpecii pocii mpoTH
VYkpaiau ctaH aTMOC(HEpPHOrO MOBITPS 3HAYHO IOTIp-
mBcs. Boposki cHapsiad, sIKi IIOAHS BIyYalOTh Y KPH-
THYHY 1HPPACTPYKTYPY Ta KUTIOBI OYIMHKH, CIIPHYH-
HSIOThH 3HAYHI 3aTOPSIHHS, Y TOMY 4uciIi jiciB. Le mpu-
3BOJMTH 70 3HAYHOIO 3a0pyAHEHHS aTMOc(epHOro
MTOBITPs HEOC3ICUHNMH PEUOBHHAMH.

Ilin wac nmeroHarmii pakeT Ta CHapsAiB yTBO-
PIOETHCS HU3KA XIMIYHHUX CIIOJYK — YaIHUH Ta3, Oypuit
ra3, MOKCHA a30Ty, (opmanbaeria tomo. Ilig wac
BUOYXY BCI pEYOBHHH IIPOXOJATH MTOBHE OKMCHEHHS, a
MPOYKTH XiMIYHOI peakilii BUBLIBHSIOTHCS B aTMO-
coepy [9].

Bracnimok o6ctpiniB HapTOOa3, TPOMHUCIOBHX
T ITIPHEMCTB, SIKi BAKOPHCTOBYIOTH Y CBOIH JTISUTBHOCTI
Pi3Hi XiMiYHI pedOBHHU, B aTMOC(]EpHE MOBITPST BUKH-
JAETHCS BEMKA KUTHKICTh MIKIIJIMBUX PEYOBHH.

BigmosimHo manux caiity MinmoBkimis «Exo3ar-
po3a» cranom Ha 29. 11.2022 poky BHACIIIOK POCIHCh-
Kol arpecii 3xificHeHo BukuAiB B atMocepy 49 919
005 ToH, B TOMY 4ncITi TOXKeXi HaQTOMPOYKTiB — 499
473 T, micoBi moxkexi — 43 492 595 T Ha momi 60 269

ra, 3aropsiHHs IHIMX 00'eKTiB 5 926 937 T momiero 74
697 070 M2, BUKUAW OTPYHHUX PEYOBHH y MOBITpS — 15
050 m? [10].

Bukugu B atmMocdepHe TOBITps, 110 OyaM Cripu-
YHHEH1 BOEHHOIO arpeciero pd Ha TepuTopil YKpainu,
MEPEHOCSTHCS, OCIIAI0TH Ta MAIOTh BILUTUB HAa TEPUTOPIT
IHIIKX JIep>KaB, iHOI Ha BIACTaHI B TUCSYl KIIOMETPIB.

3 IpOBEACHHSIM EKOJIOTIYHOTO MOHITOPHHIY Ha
OKYITOBAaHHMX TEPHUTOPISAX CKIagacs KatacTpo(diuHa Ch-
Tyamis. He mpalforoTh MOCTH KOHTPOJIO SKOCTI ITO-
BEPXHEBUX BOJ], TIOCTH KOHTPOIIO SKOCTI aTtmocdep-
Horo moBiTpst B JloHeupKy, MakiiBui, [op:osii,
€HakieBoMy, JIyraHCEKY 1 AJYEBCBHKY, ITapali3oBaHO
poboty Jlep:kaBHUX €KOJIOTIYHMX 1HCIIEKIIill, He KOH-
TPONFOETHCS pamialliiHuiA QoH.

Busnauenns BIumBy 00HOBHX i Ha CTaH HABKO-
JUIIHBOTO TPHUPOHOTO CEPEIOBHUIIIA MTOTPEOYE MPOBe-
JICHHSI JICTATBHUX MTOCIIKEHb IIOMO0 SKICHOTO CTaHy
KOMITOHEHTIB JTOBK1JIIS, MacIITabiB 3aCTOCYBaHHS Biii-
CHKOBOT TEXHIKH, aBapiiHUX CHTyaIlii Ha MPOMHCIIO-
BHX MiIpHeMcTBax i 00’ekTax iH}ppacTpyKkTypH, mo-
JKeXKax Ta 1HINMX HAaJA3BUYAHHUX CTaHIB.
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BigHOBIIEHHS TIPHPOJHUX PECYPCIB 1 EKOCHUCTEM €
Jy’Ke BOXJIUBOIO Mici€to. IIpoeKTHITICIIIBOEHHOTO Bifl-
HOBJICHHSI TPUPOTHUX €KOCHCTEM € CKIIATHIMH JIOBTO-
TEPMIHOBUMHU 3aXO0JlaMH, SIKi MOTPeOyIOTh BUKOpPHC-
TaHHS THYYKUX, IHHOBAIIMHUX Ta aJallTHBHUX ITiJTXO-
niB. KpiMm Toro, moTpiGHO BpaxoBYBaTH MOTEHIIIHHI
3arpo3u BiJ 3MiH KJIIMary, OCKUIBKH Cy4acHI yMOBH
MOXYTBBIIPI3HATUCH Big MaiOyTHiX [9].

IIpencraBneHi B poOOTI JOCTIKCHHS arOTh
3MOTY NPUHHATTS HEOOXiTHUX YIPaBIiHCHKUX PillIEHb
II0/I0 BIPOBA/DKEHHSI MPUPOJIOOXOPOHHUX 3aXOJiB B
MICSIBOEHHIA  BIiOYMOBI 3 METOI 3a0e3MCUCHHS
CTaJOr0 €KOJIOTIYHO Oe3NEeYHOTO0 PO3BUTKY Hamol
KpaiHH.
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Adnotare

in sistemele democratice contemporane, cetitenii au dreptul la o buna guvernare, dar si la sansa de a contribui
direct la treburile statului, in masura in care acest lucru poate fi realizat si cu anumite mijloace disponibile.
Democratia directd, mai exact, implicarea directa a poporului in elaborarea deciziilor politice, a luat, in sistemele
reprezentative moderne, trei forme institutionale: votul popular (la nivel national sau local); initiativa populara si
revocarea. Si la nivel european s-a materializat tendinta de amplificare a rolului participarii cetatenilor in procesul
decizional.

Abstract

In contemporary democratic systems, citizens have the right to good governance, but also the chance to con-
tribute directly to the affairs of the state, to the extent that this can be achieved and with certain available means.
Direct democracy, more precisely, the direct involvement of the people in the elaboration of political decisions,
took, in modern representative systems, three institutional forms: the popular vote (at the national or local level);
popular initiative and revocation. And at the European level, the tendency to amplify the role of citizens' partici-

pation in the decision-making process materialized.

Cuvinte cheie: democratie, cetiteni, popor, initiativa populara, referendum, decizii, interes public, initiativa

cetdteneasca.

Keywords: democracy, citizens, people, popular initiative, referendum, decisions, public interest, citizens'

initiative.

Introducere.

Democratia directd este o forma de guvernamant
tot mai rar intdlnita 1n dreptul comparat, caci
functionarea ei normald presupune existenta unui
numar de conditii care sunt greu de intrunit in acelasi
timp.

Primul model de democratie cunoscut de omenire
a fost cel al democratiei directe in limitele oraselor-
state relativ mici din Grecia Antica, atunci cand
poporul, constituit din cetateni liberi, luau impreuna
decizii de interes public. Imposibilitatea practici a
aplicarii, in statele moderne, a democratiei in aceasta
forma originara, a determinat regandirea si reasezarea
acesteia, transformarea modalitatii concrete prin care
cetatenii sa fsi exprime vointa in cadrul statului, din
directa in reprezentativa, in care prerogativele puterii
apartin poporului, care le exercita suveran, dar prin
intermediul unui corp electoral [5, 103-104].

Aceasta este democratia reprezentativa, care
presupune mecanismul de delegare a atributiilor de
exercitare a puterii de stat unor reprezentanti alesi in
mod direct de catre popor, la intervale de timp
prestabilite. ~ Alaturi de sistemul  democratiei
reprezentative, functioneaza, in prezent, si 0 asa-numita
democratie semi-directd sau participativa, realizata prin

institutionalizarea anumitor mijloace de interventie
directa a poporului in procesul de legiferare [2].

Aspecte teoretice ale cercetirii.

Astazi au devenit actuale discutiile despre modul
cum poate fi imbunatatit, transparentizat si eficientizat
actul guvernarii, intrucat tot mai multi sunt cei care
considera ca distanta dintre alegatori si alesi, dintre
guvernati si guvernanti devine din ce in ce mai
accentuata, aceasta distanta referindu-se, mai exact, la
faptul ca reprezentantii poporului exercita puterea
pentru ei insisi, nu pentru popor, si ca nu se conduc in
luarea deciziilor de interesul general al societitii, iar
asteptarile oamenilor nu sunt indeplinite.

in sistemele democratice contemporane, cetatenii
au dreptul la o buna guvernare, dar si la sansa de a
contribui direct la treburile statului, in masura in care
acest lucru poate fi realizat si cu anumite mijloace
disponibile. lar o dezbatere care a capatat amploare in
societate este cea referitoare la faptul daca cetatenii
trebuie sau nu si aiba posibilitatea de a influenta
semnificativ activitatea organelor puterii publice.

Democratia directd, mai exact, implicarea directa
a poporului 1n elaborarea deciziilor politice, a luat, n
sistemele  reprezentative moderne, trei forme
institutionale. Acestea sunt a) votul popular (la nivel
national sau local); b) initiativa populard; c) revocarea.
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Votul popular este institutia cea mai raspandita,
care permite electoratului sd-si exprime direct parerea
in anumite probleme politice sau legislative. in in-
teresul legitimitatii rezultatului votului, este deosebit de
importantd formularea cdt de simpld si univoca a
intrebarii (pentru ca fiecare cetatean votant sa inteleaga,
pe cat posibil, acelasi lucru), motiv pentru care formu-
larea chestiunii puse la vot necesitd o reglementare
atentd. De aici rezultd ca existd chestiuni ale caror
introducere intr-un vot popular pot fi interzise de
Constitutie sau legi. Stabilirea unui vot popular este
dispusa de constitutii si legi, care hotarasc — de exemplu
— in care probleme acesta este obligatoriu §i in care
dintre acestea, stabilirea unui vot popular necesitid o
discutie. In ce priveste utilizarea rezultatelor sale,
acestea pot fi hotaratoare sau consultative. Nu exista o
utilizare unitard a notiunilor. in locul notiunii de vot
popular se mai foloseste si cea de referendum sau de
plebiscit. Notiunea de plebiscit se foloseste mai ales in
cazurile in care problema pusa in discutie se referad la
modificarea suveranitatii (de ex. a apartenentei unei
regiuni) sau la modificarea formei de guvernamant / de
stat. Notiunea de referendum are mai degraba un
caracter cumulativ [6].

Initiativa populara, din perspectiva conceptuala si
conform unor autori, poate fi definita in doua
acceptiuni: ca o procedura prin care populatia unui stat
impulsioneaza/initiaza un proces decizional care se
poate finaliza fie, la fel, prin interventia poporului (prin
referendum), fie printr-o decizie adoptata de autoritatile
legale desemnate de popor (printr-o lege adoptata in
forul legislativ); si cea de-a doua acceptiune vizeaza o
institutie complexa, prin care un anumit numar de
cetiteni pot propune operarea de modificari in
Constitutie sau in alte acte normative prin intermediul
inaintarii de proiecte de acte normative in cadrul
referendumului sau propunerii acestora autoritatilor
publice reprezentative. Astfel, putem deduce ca
initiativa popularda desemneaza un instrument de
impulsionare a unui proces decizional desfasurat si
finalizat fie de catre autoritati (initiativa legislativa
populard), fie de catre cetateni/popor (initiativa
constitutionala populara si referendumul legislativ) [4,
19].

Se impune aici o distinctie foarte sensibila intre
doi termeni: termenul de drept la inisiativa legislativa
populard si termenul de iniziativa populard. in primul
caz cetatenii dispun doar de posibilitatea de a initia un
proces decizional, adica un proces legislativ, fara a
putea influenta desfasurarea sau finalitatea acestuia. in
al doilea caz intregul proces decizional apartine
cetatenilor, care-i decid si finalitatea. Cat priveste dis-
tinctia intre termenii inigiativa populara si referendum,
aceasta este una evidenta, dar pe alocuri creeaza anu-
mite confuzii. In primul caz, cetatenii sunt cei care
preiau fraiele si pun sau impun pe agenda publica un
subiect, de obicei, de politica interna. Consecutivitatea
in care se opereaza cu ambele institutii este urmatoarea:
referendumul poate fi produsul si rezultatul unei
initiative populare, si nu invers. Referendumul este o
forma a democratiei directe, prin care se adevereste
suveranitatea poporului intru realizarea unei colaborari
dintre conducerea unei tari si cetatenii acesteia, este

reprezentata de referendum. Acesta reprezinta, in
primul rand, obiectul de exprimare a vointei poporului,
care este baza puterii de stat [11, 144].

Din perspectiva istorica, referendumul este asociat
cu state precum Elvetia, Statele Unite sau Franta. in
prezent, Constitutiile statelor care pretind a fi
demaocratice, prevad ca poporul este titularul absolut al
suveranitatii pe care o exercita prin reprezentanti sau
prin referendum [15, 136]. Si astazi, la distanta mare de
acel moment, exista voci care considera referendumul
ca un mecanism institutional care poate corecta, macar
in teorie, derapajele democratiilor actuale.

Exista adesea 0 aseminare care se face intre
referendum si plebiscit. Unii prefera sa foloseasca
ambii termeni, considerandu-i sinonime, fara a exista
diferente conceptuale intre ei. insi, conform altor
opinii, plebiscitul este un tip de consultare populara
initiata, doar ca de catre un lider autoritar pentru a-si
consolida legitimitatea populara, prin manipularea
si/sau fabricarea vointei populare. Desi aceastd
distinctie terminologica nu este acceptata si utilizata de
toti, unii teoreticieni recomanda ca este mai bine sa
folosim termenul ,,plebiscit” atunci cand avem de-a
face cu regimuri nedemocratice, fie ca acestea sunt
hibride, autoritare sau chiar totalitare. in ceea ce ma
priveste, consider ca nu este imperios necesara
realizarea acestei distinctii, dar constat ca termenul
referendum pare astazi mult mai des folosit in intreaga
lume [2].

Referendumurile sunt de obicei clasificate
conform mai multor criterii. Cele mai des utilizate
tipologii fac referire la: efectul juridic, iar aici putem
distinge referendumuri consultative sau obligatorii,
fiecare stat avand propriile prevederi legale; subiectul
propus spre schimbare sau tipul problemei de
solutionat, aici regasind referendumuri pe teme ale
politicii interne, referendumuri de modificare a
Constitutiei, referendumuri de stabilire a integrarii in
raport cu structuri si organizatii internationale.

in literatura de specialitate exista unii opozanti ai
referendumurilor, cum ar fi Max Weber sau Giovanni
Sartori, care sunt de parere ca cetatenii nu intotdeauna
au expertiza si cunostintele necesare pentru a decide
asupra unor chestiuni specifice, de care ar trebui sa se
preocupe politicienii. Totodata, existd teoreticieni ai
politicului, cum ar fi John Stuart Mill, care considera
referendumurile ca fiind potrivite pentru comunitatile
mici, in timp ce altii sustin ca in societatile moderne
cetatenii nu pot face alegeri informate, intrucat soarta
unei decizii politice nu depinde nici de calitatea
argumentelor sau de ratiune, ci de anumite curente de
opinie, talent oratoric, manipulare si chiar minciuni
[13]. De cealalta parte, unii sustinatori ai
referendumurilor sunt de parere ca cetatenii nu ar trebui
sa le ofere politicienilor toate atributiile pentru a decide
asupra chestiunilor de ordin politic. Important este sa
fim constienti de faptul, ca desi la prima vedere
referendumul pare a fi un exercitiu perfect sau ideal,
exista curente de opinii care contesta acest mecanism.

Dintr-o alta perspectiva, exista si opinii potrivit
carora referendumurile pot fi trucate sau influentate de
decidenti. insa acelasi lucru se poate spune si despre
alegeri in democratia reprezentativa, cu diferenta ca
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referendumurile se rasfrang asupra unei situatii
concrete, in timp ce alegerile au efecte timp mai
indelungat, in functie de durata mandatului [9, 120].

intr-o alta acceptiune, institutia referendumului,
asa cum o cunoastem astazi, considerata a fi o forma a
democratiei participative, prezinta din start o confuzie,
care se referd la insusi adjectivul ,,participativa”. in
termenii recunoasterii legalitatii si constitutionalitatii
unui referendum, nu se face nicio deosebire intre o
prezenta de 99% a electoratului si o prezenta de 51%.
Insa daca ar fi si comparam aceste doui cifre, vedem
ca in primul caz, putem vorbi de o rata cu adevarat
participativa” si de o implicare aproape unanimi a
populatiei cu drept de vot, insa, in cel de-al doilea caz,
observam o participare modesta a electoratului si care
nu reprezinta o referinta a democratiei cu adevarat
,participative” [14].

Analiza si rezultatul cercetarii.

Si la nivel european s-a materializat tendinta de
amplificare a rolului participarii cetatenilor in procesul
decizional, prin art.11 alin.(4) din Tratatul privind
Uniunea Europeana fiind recunoscut dreptul de
initiativa al cetatenilor europeni [10, 615]. Fiind
recunoscut dreptul de initiativa al cetatenilor europeni .
in avizul elaborat cu privire la acest instrument,
Consiliul Economic si Social European a remarcat ca,
prin aceastd prevedere, “tratatul concretizeaza pentru
prima data in istorie o procedura a democratiei directe,
la nivel transfrontalier, transnational” [1].

Institutia europeana a initiativei cetatenesti a fost
introdusa pentru prima datd prin Tratatul de Ila
Lisabona, si anume astfel: "cel putin un million de
cetateni ai uniunii, care sunt totodatd §i un numar
important de cetateni ai unui numar important de state
membre ale uniunii, pot sa propund o rezolutie
corespunzatoare in chestiunile care, conform parerii
cetatenilor, sunt necesare pentru actele juridice
unionale, legate de indeplinirea Contractelor". Pe
aceastd baza s-a nascut acea directivd europeana,
conform careia initiativa poate fi demarata de catre o
comisie cetdteneasca care este compusa din cel putin 7
persoane, domiciliate in cel putin 7 state diferite,
membre ale Uniunii, iar daca intre acestea se afla si
europarlamentari, acestia nu pot fi introduti in
numaratoare. Numarul minim de sprijinitori din fiecare
stat membru se stabileste pe baza numdrului de
europarlamentari din statul respectiv (de 750 de ori
numarul de europarlamentari alesi) [6].

Acesta este, insa, un instrument fara caracter
obligatoriu, de simpla stabilire a agendei Comisiei
Europene, prin care cetatenii pot invita aceastd
institutie sa propunda un act legislativ, in cadrul
competentelor sale. Conditia este ca, intr-un interval de
un an de la data inregistrarii, initiativa cetateneasca sa
intruneascd un numar considerabil de sustinatori din
randul cetatenilor statelor membre ale Uniunii
Europene. Participarea cetatenilor europeni la demersul
de initiere a propunerii legislative trebuie sia dea
expresie reprezentativitatii acesteia, pe de o parte sub
aspectul numarului de cetateni —de minimum un milion
— si, pe de alta parte, prin raportare la numarul statelor
membre din care acestia provin, si anume cel putin un
sfert din acestea [6].

Conform unor analize, in secolul al XXI-lea pe
continentul european, cu exceptia Elvetiei care
reprezinta un caz aparte, au fost organizate peste 82 de
referendumuri. Daca aceasta cifra reprezinta mult sau
putin, nu putem afirma cu certitudine. Cert este ca acest
mecanism functioneaza, este adesea folosit si pus in
practica de multe state ale lumii.

O 1intrebare care revine adesea in discutia publica
este daca referendumurile constituie sau nu o
amenintare asupra democratiilor liberale. Altfel spus,
vocea poporului poate afecta si compromite edificiul
drepturilor si libertatilor individuale? Este cazul
Elvetiei, care reprezinta astazi o democratie
consolidata, se considera ca institutia referendumului
este responsabila de amanarea continua si repetata a
drepturilor femeilor de a vota, pana abia in anul 1971,
cand acest lucru a fost permis. Liberalizarea dreptului
de a vota in Elvetia a fost un proces lent si treptat [13],
din cauza supunerii, in repetate randuri, a acestui
subiect referendumurilor, electoratul nefiind de acord
ca drepturile electorale ale tuturor categoriilor sociale
sa fie respectate. Cat priveste Confederatia Elvetiana
democratia directa presupune doua tipuri de
instrumente, si anume referendumul si initiativa
populara [13].

In ceea ce priveste referendumul, avem:
referendum obligatoriu (de regula, pentru modificarea
constitutiei; este necesara majoritatea absoluta, in votul
national si cel cantonal) si referendum optional (pentru
validarea unor decizii ale guvernului sau hotarari ale
parlamentului; acesta se convoaca daca, in termen de
100 de zile sunt adunate 50 de mii de semnaturi; pentru
referendumul optional este suficienta majoritatea
simpla, adica 50% + 1 din votul national [8, 148].

in ceea ce priveste initiativa populara, Constitutia
elvetiana prevede ca o suta de mii de cetidteni pot
solicita, prin semnatura, organizarea unui referendum
pentru introducerea unei modificari constitutionale sau
abrogarea unei legi. Rolul poporului este fundamental
in democratia elvetiana, prin faptul ca acesta este
consultat si participa in procesul de adoptare a celor mai
importante politici. Totodata, vointa alegatorilor apare
si ca o frana in fata potentialelor abuzuri ale
guvernantilor, dar si ca un catalizator de idei
progresiste. Totusi, sistemul elvetian este insotit si de
critici din partea wunor autori: rata mare a
absenteismului, sistem neatractiv pentru tineret,
referendumul este privit ca un instrument inutil si
periculos, nu este modern, nu exista control
constitutional din partea Tribunalului Federal [8, 149].

Institutia revocarii, cu ajutorul careia cetatenii,
prin strAngerea unui numar corespunzator de semnaturi,
pot initia un vot pentru indepartarea din functie a unui
functionar ales, in general nu este aplicata in sistemele
parlamentare [6].

Pe langd formele relatate supra, mai putem
mentiona inifiativa privind agenda, care presupune
posibilitate cetatenilor de a propune spre examinare a
unei probleme cu caracter legislativ catre parlament, cu
conditia acumularii numarului de semnaturi prevazut in
legislatie [3].


http://www.citizens-initiative.eu/
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http://eur-lex.europa.eu/JOHtml.do?uri=OJ%3AC%3A2010%3A083%3ASOM%3ARO%3AHTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32011R0211:RO:NOT
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Concluzii.

Prin intermediul institutiilor democratiei directe
pe care le-am analizat in prezenta lucrare -
referendumul si initiativa populara, cetatenilor li se
ofera sansa de a contribui direct la treburile statului.
Altfel spus, vorbim de un proces de consultare directa
a cetatenilor si prin care acestia isi exprima opinia in
legatura cu un text de lege important sau asupra unei
situatii de importanta nationala. in acelasi timp, acestea
reprezinta si mijloace care permit poporului sa exercite
un control asupra eventualelor conduite deviante ale
reprezentantilor sai. Nu exista nimic perfect, asa cum
nici aceste instrumente nu le putem considera perfecte.
Eficienta, puterea si rezultatele lor depind de multi
factori. Ceea ce putem afirma cu certitudine este ca in
lipsa acestor mecanisme, starea democratiilor ar
degrada, cetatenii nu ar avea, cu exceptia votului, alte
parghii de a-i controla si influenta pe cei alesi, iar
responsabilitatea celor din urma in fata alegatorilor s-ar
reduce drastic, in cel mai bun caz.
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AHoTaIil

B craTTi Ha BUKOHAHHS 3a7a4y JOCII/DKCHHS 3IHCHCHO aHaTi3 3apyOiXKHOTO JOCBIAY MPaBOBOTO 3abe3me-
YeHHS Ta OpraHizalii rpoMaJICbKOro KOHTPOJIIO 3a JISUTLHICTIO CyJUIIB Ha eTarli Bil0opy Ha mocaay CyAll B THUX
KpaiHax CTaJoi Ta MOJIOZ0T AEMOKPATIi, B IKUX JIiSUTbHICT CYI0BOT CHCTEMH OLlIHEHA Ha BUCOKOMY MIXKHAPOTHOMY
PiBHI; BHOKpEMJIEHO HOTO MO3UTHBHI NPAKTHKU Ta BUPOOJIEHO MOJI0KEHHS 111010 11 BIPOBa KEHHS B Y KpaiHi.

Abstract

In order to fulfill the research objectives, the article analyzes the foreign experience of legal provision and
the organization of public control over the activities of judges at the stage of selection for the position of judge in
those countries of stable and young democracies, in which the activity of the judicial system is evaluated at a high
international level; its positive practices are singled out and regulations regarding its implementation in Ukraine

are drawn up.

Kuio4oBi cioBa: misyibHICTB CYJIB, CYJOYMHCTBO, I'POMAJICHKHI KOHTPOJIb, TPOMAJICHKUIl KOHTPOJb 3a
JISUTBHICTIO CyIiB, (POPMHU TPOMAJICBKOTO KOHTPOITIO 33 AisUTBHICTIO CY/AJIB, 3apyOIXKHUI JOCBII.

Keywords: activity of courts, judiciary, public control, public control over the activity of courts, forms of
public control over the activity of judges, foreign experience.

AKTYyaJIbHICTh TEMATUKHU J0cizkeHHs1. Edek-
TUBHICTb MISUIHOCTI CYJIB B YKpaiHi Ta JOTPHUMaHH:
HUMH MIPUHIIMIIB CYyJJOYMHCTBA B LIJIOMY i OCHOBHOTO
3 HUX 3aKOHHOCTI € MOXKJINBUM B TOMY YHMCIIi 3 HaJexX-
HOI0 pealizallield OpraHi3aniiHO-IPaBOBHX 3acajl
myOJIIYHOTO KOHTPOJTIO 32 AiSUIBHICTIO CY/IIB B IIJIOMY
Ta HOro pi3HOBUAY — TPOMAJICHKOTO KOHTPOIIO, 30-
Kpema. BpaxoByroun 3arainbHOCBITOBI 1 B IEPINy 4epry
CTaHJAPTH AISUIBHOCTI CYJIIB B €BPOINEHCHKHUX KpalHax,
SKI 3aJIeKJIapoBaHi 1 YaCTKOBOIO YyperyjiboBaHi B
MIXKHapOJHUX HOPMATHBHO-TIPABOBHX aKTaxX YKpaiHa,
SK KpaiHa IPeTeHJeHT Ha BXOJDKEHHS 10 cKiIaxy €Bpo-
neiicbkoro Coro3y Oepe Ha ceOe 30008’ sa3aHHs 3a0€3-
MIEYUTH CTBOPECHHS MPABOBOTO IIOJS IIONO peatizamii
pizHHEX (HOPM rPOMAICHKOTO KOHTPOJIIIO 32 HisUTBHICTIO
CyHiB, SIKi 3HAWIUIM CBOE€ HOPMATHBHE BHUPaXXCHHS B
Crparerii po3BUTKY CHCTEMH MPABOCYIIS Ta KOHCTU-
TymifHOTO cymoumHcTBa Ha 2021-2023 pokwm, sika 3a-
TBep/keHa YkazoMm Ilpesmmenta VYikpainm Big 11
yepsHs 2021 poky Ne 231/2021 [1]. B niii, 30kpema 3a-
3HAYEHO, IO B3aEMOJIS CYIIIB i3 CYCHIJIBCTBOM Ma€
3IICHIOBATUCS 332 TAKUMH HaIllPSIMKaMH: PO3IIMPEHHS
3MiCTy IIOPIYHOI JOMOBIIi PO CTaH 3a0€3IeUCHHS He-
3aNeKHOCTI CyIMiB B YKpAaiHi, SIKH TOTY€E Ta OIpPH-
moaHIoe Buma paga mpaBocy st (3BIiT PO CTaH CIpas,
aHaJi3 TEHJEHIIM Ta BUKIWKIB y AiSUTBHOCTI CYIMIB 1
Cy[iB); 3aIpOBaHKEHHS MTPAKTUKU BCEOITHOTO 0OTOBO-
PEeHHS IMOPIYHOT AOMOBII PO cTaH 3a0e3MeYeHHs He-
3aNIeKHOCTI CYIIiB B YKpaiHi IUIIXOM IPOBEICHHS
rpOMaJICEKUX KOHCYJIBTALH Ta AMCKYCIH, yIOCKOHA-

JICHHS 3aXOJ(IB 3 MOJAAJIBIIOT0 PO3BUTKY CHCTEMaTH4-
HOTO IPOAKTHBHOTO MPOQECIHHOro CIUIKYBaHHS 3
00'eTHAHHSIMH FOPHCTIB, TPOMACHKICTIO Ta 3aC00aMu
MacoBol iH(popMallii, PO3BUTOK KOMILJICKCHOI CHCTEMHU
KOMYHIKAIIii; BIIPOBAPKCHHS CHCTEMHOIO IMAXOIy Ta
e(DeKTUBHMX KOMYHIKATUBHUX pIIICHb 3 MPOTHI
PO3MOBCIOKEHHIO HEIOCTOBIPHOI 1H(pOpMAIlii, crips-
MOBAHOI Ha JUCKPEOUTAINIO CYAIIB, Y TOMY YHCII Y
COMLIATBHUX MEPEKaX; MEXaHi3My OLIHKHA yYaCHUKaMHU
CYJIOBOTO IpoLiecy POOOTH Cy/1y, BUKOPHCTAHHS IHIIIMX
(hopM OMUTYBaHb, BIPOBADKEHHS E€JIEKTPOHHOTO Me-
XaHi3My OMMTYBAHHS; €IUHOTO CTAHAAPTY SIKOCTI po-
00TH CyIy; TIOCHJICHHS YBard 0 MOTpeO yYacCHUKIB Cy-
JIOBOTO TPOLIECY 3 METOI0 MOKPAIEHHS JOCTYIy [0
MPaBOCY/IS Ta CIIPUSHHS CIIPUHHSATTIO JIFOJBMU CYIY
SK OpraHy, sSIKUI BUPIMIYE CIIip i 3aXHINaE IpaBa Ta iH-
Tepecy; Ta iH.

Taki crapmapté Ta (GOpMH TPOMAACHKOTO KOH-
TPOJIO 32 HISUTBHICTIO CYiB 3HAXOMATH CBOE HOpMa-
TUBHE BHPaXEHHS 1 B 3aKOHOJABYMX aKTaX, sIKi pery-
JIOIOTH iSUIBHICTB CYIOBOi CHCTEMH, OJTHAK OiTBIIICTD
TaKHUX MOJIOKEHb HOCATH JICKJIaPaTUBHUIN XapaKkTep, He
YHOPMOBaHMMH € TOJIOKEHHS II0JI0 MPOLEAYP
3ICHEHHS TaKOTO KOHTPOJIIO, BIICYTHSI €IHICTD MO0
po3yMiHHS hopM, METOAIB, CIOCOOIB Ta 3ac00iB TAKOTO
KOHTPOJTIO, TIPO 1[0 MU 3BEPTAM YBary B IOMEPEIHIX
HAIMX ITyOJIKAmisX 1 IMPOMOHYBAIM OKpeMi IIISXH
HOPMATHBHOTO yPETYIFOBAaHHS I[HOTO HANPSMKY [2, C.
280-283]. Pazom 3 TMM mporpec B CTOpOHY (Hop-
MYBaHHSI IPAaBOBOTO MOJIS MO0 IPOMAJICHKOr0 KOH-
TPOJTFO 32 JISUTBHICTIO CYIIB a TAKOXK MEXaHi3MiB HOTo
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peaizanii Moxke OyTH NOCATHYTHH B TOMY YHCHi 3a
paxyHOK aHaJli3y 3apyOi>KHOTO JIOCBiy ITPaBOBOTO 3a-
Oe3reueHHs Ta OpraHizamii TPOMajaCbKOTO KOHTPOIIIO
3a JSUTBHICTIO CYyJUIIB, BHOKPEMJICHHS] HOTO TIO3UTHB-
HOI MPAKTHKU Ta BUPOOJICHHS ITOJIOKEHB IIIOJI0 aJiar-
TOBAHOTO HOTO BIPOBAKCHHS B YKpaiHi.

V¥ 3B’43Ky 3 UM HMJKYE HA BUKOHAHHS 3a0ay 00-
cnidiceHHA B MEXax IIi€l cTaTTi HaMu Oy/ie 3iCHEHO
aHaJIi3 3apyOiXKHOTO IOCBITy IIPAaBOBOTO 3a0€3MeYCHHS
Ta OpraHi3amii rpoMaJIChKOT0 KOHTPOJIIO 32 TisUTbHICTIO
CyIIiB Ha eTami BimOOpy Ha Mocaxy CyIai B THX
KpaiHax CTaJoi Ta MOJIO/IOl IEeMOKpATii, B SIKMX JIislIb-
HICTb CyIOBOi CHCTEMH OI[iIHEHAa Ha BHCOKOMY
MDXKHapOJIHOMY PiBHI; BHOKPEMJICHO HOTr0 MO3WTHBHI
MPAaKTHUKK Ta BHPOOJIECHO MOJOXKEHHS MIONO il BIPO-
BaJKCHHS B YKpaiHi.

Bukiaa ocHOBHMX IMOJIOKeHb. 3 ypaxyBaHHIM
aHaJIi3y MI>KHapOJAHUX MPAaBOBUX aKTiB, SIKI THM YH 1H-
[IMM YHHOM JOTHYHI 0 CHCTEMH CYJOYHHCTBA, a
came: 3arampHoi Jlexmapamii  mpaB  JIIOAWHH,
Mi>XHapOHOTO MaKTy PO IPOMAISTHCHKI Ta MO THYHI
npaBa, baHranopchKUX MPUHIIMITIB TOBEAIHKA CYIIIB,
cxBaneHux pesosromiero OOH (2006 p.), OcHOBHUX
NPUHIMIIB HE3aJIeKHOCTI cyioBux opraiB (1985 p.),
€Bpornelicbkoi KoHBEHIIT Mpo 3aXUCT MpaB JIOIUHY 1
OCHOBOITOJIOKHUX CB00O I, XapTii €Bpomnetickkoro Co-
103y IIPO OCHOBHI IpaBa, €Bporneiicbkoi xaprii «IIpo
craryc cynai» (1998 p.) Oyno 3’sicoBaHo, IO Tpo-
MaJICBKICTh TITOTETHYHO MOXKe OpaTH ydactb y ¢op-
MYBaHHI KOpPIYCY CYJUIiB — BIUIMBATH Ha TEPCOHAJb-
HUH CKJIAJ CyJIOBOTO KOPITYCY IUIIXOM: 1) MpsIMUX BH-
OopiB CyIIiB HapoIOM; 2) TPOMaACHKUX OOrOBOPEHB
MPETeHICHTIB Ha MOCaJy CYAJl Ha eTari MPOBEICHHS
KOHKYpCY Ha 3aMillleHHs] BAKAHTHOI Mocaau cyi; 3)
IpPOMaJICbKUX OOrOBOpEHb KaHAUAATYP CYAIIB Iepen
ix 0e3cTpokOBHM OOpaHHsM; 4) BIIOCKOHAJICHHS Me-
XaHi3My peautizallii mpaBa rpoMajisiH BiJKINKATHA CYA-
JiB 3 IOCaH, SIKIIO BOHH HE BUKOHYIOTh UM HEHAJIeXK-
HUM YMHOM BHKOHYIOTH CBOI IOBHOBa)XCHH:). Takox
IPOMAJICBKICTh MOXe OpaTh y4acTh y 3AiHCHEHHI mpa-
BocyAs: 1) depe3 MPHUCSHKHUX; 2) 3aBASKU IHCTUTYTY
nocepeHUITBA (Meiarii) sIK Croco0y aibTepHaTHB-
HOTO PO3B’sI3aHHS CIIOPIB 32 YYaCTIO TPOMaJICHKOCTI; 3)
yepe3 TIPOMAACBKMX MHPOBHX cyquiB. OpHak
HaAKOLIbII e(eKTUBHUM 1 J[€BUM MEXaHi3MOM
B3a€MOJii TPOMAICHKOCTI Ta CyHOBOi BIagu MaB Ou
CTaTU TPOMAJCHKMI KOHTPOJb CyAOBOI Biamu. I'po-
MaJCHKHNA KOHTPOJb Y OyIb-sKii JEMOKpaTHUHIN Aep-
JKaBl € OJHIEI0 3 BAXJIMBUX TapaHTIH HEJOMYIICHHS
3JI0BKMBaHb BJIaJI0I0 T4 BUKOPUCTAHHA ii HAa IIKOITY
CYCIIUIBCTBY Ta AepxaBi. [IpaBo rpomMansH KOHTPOIIO-
BaTH BIAAy, HAJaBaTH OLIHKY €(PEeKTUBHOCTI IisIb-
HOCTI OpraHiB myOmi4yHOI BIAAWM HA CHOTOMHI
BU3HAETHCS TOJIOBHUM (DaKTOPOM pEajlbHOTO yTBEp-
JDKSHHSI IPUHIMITY HapOJOBIAUIs, 3aKPITNICHOTO Y CT.
5 Koncturymii Ykpainu.

Hesinx’emuanm €JIEMEHTOM JIEMOKPAaTHYHOT
MONITAYHOI KyJNBTYPH €BPOIEHCHKOTO 3pa3ska €
CITIBIIpAIls OpTaHiB MyOJiYHOI BJIaIU B IJIOMY 1 CyIy,
30KpeMa 3 IHCTUTYTaMH TPOMAaTHCHKOTO CYCITUTBCTBA.
HasBHicTh HanaromkeHoi KOMyHIKamii Mixk Cy/laMH Ta
IPOMaJICEKUMH 00’ €THAHHSMH BHCTYIIA€ 3allOPYKOO

BIJIKPUTOCTI JICPKaBHOI TOJITUKH Ta ii MiTKOHTPOJIb-
HOCTI CYCIIJIbCTBY, 1 3arajJioM — BiJTOBIZHOCTI CTpa-
TETiYHUM HAIllOHAJBHUM IHTEpecaMm.

dopmamu 37ifICHEHHS TPOMAJICBKOTO KOHTPOJIIO
CIICIATICTH HAa3WBAIOTh COITIOJIOTIUHI Ta CTATUCTHYHI
JOCITIDKCHHS, TPOMAJCHKi CIyXaHHS, TPOMAICHKY
€KCIepPTU3Y aKTiB OpraHiB ITyOJIiUHOI BIIaU Ta iX Ipo-
eKTiB, IyOJIiKalii B Ipeci, BUIIYCKH Ha pafio, Teneda-
YCHHsI, OMPHJIIOJJHCHHS B Mepexi I[HTepHeT; rpo-
Ma/ICbKy €KCIepPTU3Y, Y4acTh I'POMaJICBKOCTI B poOOTi
KOJIETIAJIbHUX OpTraHiB BIaJH, MEPEBIPKY IisUTbHOCTI
Oynp-sikoi opraHizamii abo BiAMOBiZAIEHOI 0CO0H,
aHaJi3 3BEPHEHb I'POMAJSH, Pe3yJIbTaTiB IisUTBHOCTI
tomo [3, c. 114]. CTpyKTypHUM €JI€MEHTOM IrpoMaisH-
CBKOT'O KOHTPOJIIO € MacMe/iia.

B momepeaHix IOCHIPKEHHSIX 3AiHCHHUBINN y3a-
rajbHeHHsI HAyKOBHX TMOJIOKEHb MO0 CYTHOCTI TPO-
MaJICBKOTO KOHTPOJTIO 32 JisUTBHICTIO CYJIB Ta MPaBo-
BUX 3acaj 3/ifCHEHHsS CYJOYMHCTBA B YKpaiHi MU
OPUHAIIIA IO BHCHOBKY PO MOXJIUBICTH BHOKPEM-
JeHHs1 pi3HUX (OpM TIPOMAJCHKOTO KOHTPOJIIO 32
JUSIBHICTIO CYIIIB OIHIEID 3 SIKUX € KOHTPOJb 32
SAKICHUM BIIOOpOM Ha Mocajy CyIjli, JOCBiA JI0-
CIIIJDKEHHSI SIKOTO B IHIIMX KpaiHax Oyje 3jailicHeHO
HaMH HHXKYC.

Peaiizaliiss gpomadcekoco Kowmpono 3a Oisib-
Hicmio cyodie Ha emani 6i0060py Ha nocady cyooi
3/IIHCHIOETHCS IUISIXOM: MOHITOPUHTY CIIOCOOY JKHTTS
CyIJli, SIKMHA 3IIHCHIOETBCS 3 METOI0 BCTaHOBIICHHS
BIJIMOBIIHOCTI PiBHS KUTTS CYJJli HASSBHOMY y HBOTO
Ta 4iIeHIB oro ciM’i MaiiHy 1 0flepKaHUM HUMHU JI0XO-
JlaM, TIPOBOJUTHCSI MOHITOPUHT CHOCOOY JKHTTS CYJUIL
BIJIMOBIIHO J10 3aKOHY (BperyJiboBaHuWii craTedt 59 3a-
kony «IIpo cymoyctpiii Ta cratyc cyiB»); MOBHOI Tie-
peBIpKy Jekiapailii 0coOu, YIOBHOBaKEHOI Ha BHUKO-
HaHHs1 QYHKIIH JepkaBu ab0 MIiCLIEBOIO CaMOBpSIILY-
BaHHA, fKa T[OJAETHCS CYyIEI0, 3AIHCHIOETHCS
BIJIMOBIIHO JIO 3aKOHY LIEHTPAJIbHUM OPraHOM BHKO-
HaBYOl BJIaJM 31 CIEI[IaIbHAUM CTaTyCcOM, SIKMU 3a0e3-
nedye (hOpMyBaHHS Ta peai3ye AepiKaBHY aHTHKOPYII-
[iIfHYy TOJITUKY, Ta MOJSrae y 3’sCyBaHHI JOCTOBIp-
HOCTI 3a/IEKJIapOBaHUX BiJJOMOCTEH, TOUHOCTI OILIHKA
3a/IeKJIapOBaHKX aKTHBIB, IEPEBIpPIIl Ha HASIBHICTH KOH-
(uikTy iHTEpeciB Ta O3HAK HE3aKOHHOTO 30aradeHHs
(BperynboBanuii crareit 60 3akony «IIpo cymoycrpiit
Ta cratyc cydiB») [4]. B kpainax cramoi nemokparii
MIPEBAJIIOE CHCTEMa KOHKYPCHOTO BiOOpy CYIIiB, BU-
HATOK cTaHoBUTH LlIBefimapis, me cymai oduparoThes
JKUTEISIMH 200 TapIaMeHTOM. 3aralibHIMH [TPaBUIIAMU
BimOOpy s KaHAWJATIB HA TOCaay CyIOiB €
BiJIIOBITHMI pPiBEHB OCBITH FOPHUCIIPYICHIII Ta Mpak-
TUYHAN H0CBix [5, c. 23-27]. 3okpema, B ABCTpii 1m0-
psAnok BinOopy Ha mocamy CyIAi BKIIFOYAE TaKi €Tarm:
MOJIaHHSI TOKYMEHTIB Ha Y9acTh y BinOOpi Ha mocamy
Ccynai oco0oro, sika Mae IOpUAUYHY OCBITY (3100yTH
TaKy OCBITy MOJKHA IPOTATOM 5 POKIB); TIPOXOIKCHHS
NPaKTUKK KaHAUJATOM Ha Mocaji cekperaps it mporo-
Komicta (cteHorpadicTta) mpoTsarom 9 Micsmis, mo 3
MICSAI B CyAni KOXKHOI cIIeriamisaiii; OIiHKa yCITim-
HOCTI MPOXO/DKEHHS MPAKTUKH Ta HAOYTTA MpaKTH4-
HOTO JOCBimy, SIKy 3IIMCHIOIOTH KOMICISl y CKJIaji He
MeHIIe 3 CyIiB, sIKi MalOTh 3HAYHHUHA JOCBiJ CyIOBOT
MSUTBHOCTI; 3aJaBaHHA TMiACYMKOBOTO ICITUTY TiJ
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KEpIBHUIITBOM TOJIiB BepXoBHUX CyIiB 3eMelb, Ipe-
CTaBHUKIB MPOKypaTypu W acomiamii CyImiB i cKia-
JTAETHCS 3 IIMCEMOBHX Ta YCHUX ICIHTIB 3 IUBLUIEHOTO 1
KPUMIiHAJIBHOTO MpaBa, CIiBOECiIM Ta IICHXOJIOTIYHOTO
TectyBaHHS [6]. B cuctemi BimOopy Ta mpu3HauYeHHS
cymniB 'y ®panmii OepyTh y4acTh KijbKa OpraHiB
(Buma pana marictparypu, Komicis 3 mpocyBaHHS 110
ciyx06i, MinicrepcTBo tocTuilii, HamonamsHa 1ikona
Mmarictparypu). Cynosi ¢yHkuii @paHiii 311HCHIOIOTH
Marictpatu. HamioHanpHa 1IKoJIa MaricTpaTypu HaOH-
pae 1o KOHKypCy KaHmumaTtypH 1uist cyauis. [IpaBose
peTyJIIOBaHHS HaBYaHHS Ta J000py Ha Tocajy CyIliB
3MIACHIOETEC HOpMamu  3akoHy «IIpo crartyc
Marictparypu». Y @pannii Buma Paga marictparypu
Ha 4oJi 3 rojioBoro Kacamiinoro cyny ®@paHiiii Bosoie
JIMIIE KOMITETEHIII€I0 HA/IaBaTH PEKOMEH/IAIII0 Ta BUC-
HOBKM Ha BHUCYHYTUX MiHictpoM roctunii ®paiii
KaHAMJATIB Ha IOcaly CyIAiB IHIIMX IHCTAaHIIN 1
3MIACHIOE JiSUTBHICTD K AUCIUIUTIHAPHUA OpTraH CY/-
IiB. Bumoramu € BiJOBIHUI IUIUIOM BHUIIOI OCBITH,
rpoMaasHcTBo DpaHniii, BiINOBIAHUIA CTaH 370pOBOT
nicuxiku. J{o0ip 3miMCHIOETBCS Yepe3 OIlIHKY ece Ta
CKJIaJJaHHS BiZMOBITHOTO €K3aMEHY 3 FOPUIMYHUX JTUC-
IUIUJTiH, IHO36MHOI MOBH Ta 3aJiKy 13 3arajipHo-(i3u4-
HOI miArotoBkH [7, ¢.88]. AHrmiiickKka cuctemMa 1000py
Ha rmocafy cy[i Mae Taki ocoOnuBocTi: 1) Ha mocangy
CyUli BHUIMX CYyJIB MpPU3HAYAIOTHCS KaHAWZATH (3
yHclia OapucTepiB 3 HE MEHII HIXK JSCATHUPIYHUM CTa-
JKEM) KOPOJIEBOIO 32 PEKOMEHJAIIEI0 JIopJa — KaHII-
nepa; 2) Ha mocalxy CyAJl HWXKYMX CYZiB NpU3Haua-
I0ThCS KaHIMIaTd (3 uucna OapucrepiB 3 Jiecs-
TUPIYHUM CTaxeM ab0 3 4uciia PEKOpHAepiB, IO
3aiiMaloTh 110 II0CaIy HEe MEHIIIe TPhOX POKiB) IPH3HA-
YaloThCS JIOPAOM-KaHIUIepoM. BuMorn 1o xaHanaaTis
Ha 1ocajy CyIli CTOCYIOThCS He TiJIbKK KBaidikarii-
HUX XapaKTEePUCTHK, ajle i BeJIMKa yBara MpUAiII€eThCs
MODPAIBHO-ETHYHIM SKOCTSIM OCOOM Ta IICHXOJOTiY-
HOMy mpodino ocodu. J[isi XapakTepuCTHKH OCOOU
000B’SI3KOBO JIOJIAI0THCSI PEKOMEHIAIlIi 3 MICIIsl ToTIe-
penHboi poboTu. J{J1st KaHMIATIB B Y/l CEPeIHBOT Ta
HWKYOT JJaHKH (OKPYIKHUX 1 OIJIauyBaHUX MAariCTPaTIB)
Tepl 32 Bce HeoOXiIHO OTPUMATH HE MEHIIIE TPhOX pe-
KOMEHAII BiJ CyIiB 1 MPOBIIHUX OapUCTEPIB, IO
CHIBIPAIIOBAIN paHillIe 3 MM KaHIUJATOM Ha IMOCT
cymai. Ilpouenyporo BimOopy CyIJIiB cepeiHbOi Ta
HIDKYO1 JIJAHKH 3aiMarOThCs YAHOBHHUKH JIIAPTAMEHTY
nopaa-kauiuiepa. KanmunaTiB Ha mocaau cyauniB Buco-
KOTO CyIy BiIOMpae JTOpA-KaHIIep 3a KOHCYJIbTYBAHHS
3 CYISIMH 1 3 KEPiBHUIITBOM aJIBOKATCHKOI1 KOPIIOparii
OapucrtepiB. TexHIYHOIO PoOOTOO 3 BiAOOPY KaHIW-
JaTiB Ha MOCaTy CYAIIB 3alMaeThCA TOMOBA KaHIIIEP-
CBKOTO JIeIapTaMEHTY — MOCTIHMIA cekpeTap. Bin onm-
Ty€ CyIIiB 1 aBOKaTiB, PO3MOBIISE 3 KaHIUIATAMH, a
Horo mrat 30mpae HeoOXimHI Bimomocti. Ha migcrasi
OUX JaHUX JIOpA-KaHIUIep MpUiiMae OCTATOYHE
pimenns. Ilin yac BUCYBaHHS KaHIUIATYP OKPYKHIX
CyIIiB, pEKOpAEPIB i OMIadyBaHWX MAaricTpaTiB 30ip
BiOMOCTEH TIpO KaHAWIATIB MOXE OYyTH JOpydYeHO
CyIIi-TOJIOBI TOTO CYAOBOTO OKPYTY, Ji¢ TIOBUHEH Oye
MIpamoBaTH HOBHUMA Cy s KpiM MiMOBUX SIKOCTEH, sIKi
CBITYaTh MPO MOTEHIIHHY MOXJIMBICTH IPETCHJICHTA
BUKOHYBAaTH OOOB’SI3KH Cy[Ii, KaHIWIAT ITOBHHEH

BiJIOBimaTH (popMaTbHUM BEMOTaM Mopaui [8, ¢.115-
117].

B Hinepnanmax no6ip cynmiB 3miHCHIOETBCS 32
HACTYIHHUMH BUMOTaMH: 1) KaHAMIAT MOBUHEH MaTH
BHUIITY FOPUINYHY OCBITY, 2) TOCBiI pOOOTH 32 FOPH TN~
HOIO CIeNiaNbHICTIO He MEHIIIE ABOX POKIB MicyIs 3aKiH-
YeHHs! yHiBepcuTeTy (He 0OOB’SI3KOBO B paMKax Cy-
JIOBOI CHCTEMH, a, HallpuKjal, B SKOCTI aJBOKaTa.
Cxoxa cucrema Hinepnanai npu mo0opi kaapiB Ha
nocajy CyAl 3 YKpaiHCHKUM 3aKOHOJIaBCTBOM CaMe B
YaCTHHI MIEPEBiIPKU aHATITHYHHX 3]1I0HOCTEH, TI3HAHHS
B o0mnacti mpaBa, 3[aTHICTh NMPUHAMATH PIIIEHHS, KO-
MYHIKaTHBHI HaBUYKH Ta MOpajbHi sKocTi [9, ¢.347-
348]. TonoBHUM OpraHoM, IO 3IIMCHIOE ATECTAIliI0
MPETeHICHTIB Ha rocaay € HarioHambHHUE KOMITET 3
Bimoopy cyauis. Jlo ckmamy KomiteTy BXOAATH aBa-
HAJUATh WICHIB, IMICTh CYIIIB 1 IMICTh OCIO, SIKi
MIPAIIOIOTh 38 MEXaMH CYJIOBOi cUCTeMH (OAWH Tpej-
CTaBHHK MTPOKYPATYpPH, OJIMH aJBOKAT 1 Il YOTUPH JIFO-
JIUHN).

[To3uTrBHUM cinifg BU3HATH A0CBiA HiMewyuwnu
I0/I0 3AIHCHEHHSI TAKOTO eTary J000py Ha rmocaiy
Ccyqui sK mimdip KaHOMJATiB Ta iX HaByaHHA. Tak,
BiamoBimHO 10 «Himenpkoro 3akoHy mnpo cCyamiB»
3/IaTHICTH 00IMaTH Mocaay cyami 3100yBa€e TOU, XTO
OTpUMaB IOPUIMYHY OCBITY, NPOMIIOB HaBYaHHA 4
POKH Ta HiAroToB4y ciyx0Oy 2 poxu. Cyani MOXyTb
MPU3HAYATUCS JIHINE CYIIIMU (KOMICISIMH CYJUIiB) Y
HACTYIHHX MPaBOBUX (popMax: 1o )KUTTEBO (BOHU MPH-
3HAYAIOTHCS 3TIAHO 3 PeaepalbHUM 3aKOHOM Ta SIKIIO
MPOIPaLIOBAJIM Ha 1[Il TOca/li He MEeHIIe TPhOX POKIB),
TUMYaCOBHMH CYyIUIIMU, CYAISMH 3 BUIIPOOHHM CTPO-
KOM 200 CyUIAMU «3a IOPyUCHHSIM» (UMHOBHUKH CY 1Ty,
SKi 3anydarotbes sk cynai). Cymai BEpXOBHUX CYyIIB
Denepatii nponoHyThCs TpodinbHuM DenepanbHIM
MIHICTPOM CHINBHO 3 KOMITETOM 3 BHOOpY CYAUIB i
pu3HayarThes Ha nocany PexnepanbHuM [pesuneH-
ToMm [10, ¢.15-17]. Jobip Ha nocaay cyani B CLLIA mae
cBoi mepeBaru 1 Hemoidiku. Cepex mepeBar Ciif
BUJIUIMTH: MOEJHAHHS TPOLETYp OOpaHHs Ta MpU3HA-
YeHHs CyJJIIB Ha MOCajay, BUCOKI KpHUTEpIl MIONO MO-
PaJbHO-ETHYHUX XapaKTePUCTHUK OCOOM MpPETeHICHTa
Ha Tmocaay Cyjui, OOOB’S3KOBa HAsIBHICTH MpO-
(heciifHOTO IOPUANIHOTO Ta JKUTTEBOTO JIOCBIY, MiJBU-
HICHHS] MOXKJIMBOCTEH OyTH 0OpaHHM Ha TOocaxy CyIUl
y BHIAJKY 3aiHATTS aKTHBHOIO I'POMaJCHKOIO Mislib-
Hictio. Cepen HENONIKIB CIi BHOKPEMHUTH: Bia-
CYTHICTh CHCTEMH I[iJIECTIPSIMOBAHOI ITIATOTOBKHA KaH-
IUaTiB HAa TIOCaaW CYAMiB, mipu oMy B CIIA icHye
OenepanbHUN CYIIBCHKAN HEHTP, MPU3HAYCHUN IS
MPOBEACHHS HAYKOBUX JIOCIIIKEHb Ta OpraHizamii 06e3-
MEepPepBHOTO HABYaHHSA CYAOIB 1 TWiABHINCHHS iX
kBawi¢ikarii [11].

B pesymbraTi aHamizy 3apyOiKHOTO JOCBiIy
3IIICHEHHS OIOCEPEAKOBAaHOTO TPOMAJICHKOTO KOH-
TPOJTFO 32 AiSUTHHICTIO CYIB IIiJT 9ac Mpoueayp J000py
Ha Iocay cynai OyIo 3°siCOBaHO HOTO MIO3UTHBHUN J10-
CBIJI Ta BHOKPEMIJICHO HATIPSIMH HOTO BIIPOBAKCHHS B
Ykpaini, 30kpema: PecryOmikin ABCTpist mo0 3ampo-
BQ/DKCHHS PIYHOI NMPaKTHKU KaHIWIAaTa Ha MOCaIy
CyIai, KA HE Ma€ MPaBO3aCTOCOBHOI MPAKTUKHU SIK
CeKpeTap CyIOBOTO 3aCilaHHs Ta MOMIYHHK Cyi (110
TPH MicCAIll B KOXKHIM CyHOBill manari) 3i CKIaJIeHHIM
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TiJICyMKOBOT'O iCTIUTY KOMICIT CyiB (ITicist Ipoxoa-
JKCHHS1 HaBYaHHS B IIKOJI cynaaiB); @paniy3pkoi Pec-
MyOTiKK IMOMO0 HEOOXimHOCTI 12-Mics9HOTO CTa-
JKYBaHHS KaH/IU1aTa Ha TI0ca Ly Cy/Uli B Cyax, OpraHax
PO3CTilyBaHHsS Ta MPOKYypaTypH, MOJIIEHCHKUX Ta
KAHTAPMCHKUX CITY’KO, BUIIPABHUX YCTAHOB Ta CYI0-
BUX BUKOHABIIIB, MMiJ YaC SKUX KaHIMIATH HA MOCAIY
CyJIi BUBYAKOTh OCOOJIMBOCTI TisUTBHOCTI CITYKO Ta Op-
TaHiB, sIKi OE3MOCEPEHBO B3a€EMOJIIOTE 3 CYIOM, IIij
Yac TaKOTO CTAXXyBaHHS B MallOyTHBOTO CYyJUIl CTBEP-
JUKYETBCS TyMKa III0JI0 BAXKJIMBOCTI €THOCTI CITiBITPAIli
CyJIOBUX Ta MPABOOXOPOHHUX OPraHiB Ta Ba)KJIMBOCTI
POOOTH KOXKHOTO 3 HUX Ta MOBArd J0 CYMiKHHX IPO-
¢eciit; enepatuBhoi PecnyOmikn Himeduwna mono
YiTKO BHU3HAYEHHWX BMMOT [0 KaHAWJaTa Ha MOCamy
cymmi, eramiB  HOro  MiArOTOBKA Ta  HOro
KBaJTi(hiKaIifHOTO OILIHIOBaHHS, a CaM€ KaHAWAAaTOM
Ha Tocaay cyadi Moxe OyTu ocoba, sika 37100yna
YHIBEPCUTETCHKY BHUIIY IOPUAXYHY OCBITY Ta MPOMIIIIa
nBopiuHe mpodeciiiHe cTa)KyBaHHS Ha TMOCaAl CYIUIi
ab0 Mae JBOPIUHMU CTaX pOOOTH SIK YNHOBHHK BHCO-
KOTO PaHTy, K CIy»OOBElb Ha JEPXKaBHINA CIykO0i B
®enepatusHiit Pecriy6mnini HimeuunHa um Ha cimy»x0i B
SKIH-HeOyb MDKICP)KAaBHIH YM MDKHApOIHIA Op-
ranizaii, SKIIo s JTisUTbHICTh 332 CBOIM XapaKTepoM i
3HAYEHHSIM BiANOBiJana CiyOO0Bil AisTIBHOCTI BUCO-
KOTO paHry, abo 3aXUCTUJIa JOKTOPCHKY JUCEPTAIlii0
BUKJIaJlavya IpaBa B HIMELIbKOMY YHIBEpCHTETi, a00 Mae
CTaX poOOTH aJBOKATOM, HOTapiycoM 1 sika CKJiana
eqMHUN  KBamiiKAIIAHUA ICOUT — KBadiQiKaiiHii
KOMicii, I0 CKJIay SIKOi BXOASATH MPEACTABHUKH CYY,
MIPOKYpaTypH, aJBOKaTypH Ta HoTapiaTy; KoponiBcTea
Icmanis o0 BeAeHHS LKW OLIHIOBAHHS [isIJIbHOCTI
KaHJMJaTa Ha Iocaly Cy Ui MiJ] Yac HaBYaHHs B HIKOJI1
CyJUIIB Ta MIPOXOJDKEHHS IIPAKTUKHU B Cy/axX (BBEICHHS
0aIbHOI CHCTEMH OI[IHIOBaHHS), SIKa Ma€ I01aBaTHUCh
JI0 OL[IHOYHMX OaJiB y pe3yibTaTi KBamiikamiiHOro
ICIIUTY Ta BIUIMBATH MiJl 4aC MPU3HAUCHHS HA [OCAIy
CyIull y BiJOBIIHINM CynoBiit iHCTaHIT; Crioay4eHnx
[lTariB AMepuKH W00 BU3HAYEHHS PIBHOCTI BCIX
YUYaCHHUKIB JJ000pY Ha Mocaiy Cy/Ail BIEpIIe, 3a SKOTO
MOMIYHUKH CYJJli, CEKpeTapi CYAOBOTrO 3aciiaHHS,
MOMIYHUKH aJIBOKATa Ta MPOKypopa He MaloTh Iepe-
Bard mij 4yac BiIOOpY Ha mocajy CYA/IB, a piBeHb X
3HaHb Ta 3/1I0HOCTEl MepeBipsIeThCs Ha KBamidikalii-
HUX icuTax. 3 ypaXyBaHHIM OCTaHHBOTO 3aIIPOIOHO-
BaHO BUKIIOUUTH 4. 2 cT. 70 3aKoHy, BIIIOBITHO 1O
SIKOi «100Ip KaHIUAATIB Ha TOCany CyIi, sIKi MaroTh
cTak poOOTH Ha Mocaji MOMIYHHMKA CYIII MIOHAMH-
MEHIIIE TPH POKHU, MPOBOIUTHCS 3 OCOOIMBOCTSIMH,
BU3HAYCHWMH pimeHHAM Bumoi kBamidikariitHoi
KOMIcii cyaniB YKpaiamy».

HactymnHoro hopMoro rpoMaachbkoro KOHTPOITIO 32
JISUTBHICTIO CYIIB € [isUTBHICTH TPOMAJICBKOI paau
nobpodecHocTi (manmi — I'PJ]), sika yTBOpIOETHCS 3 Me-
TOIO CIIpHsIHHS Brmiit kBasmidikariiiaiin komicii cyniiB
Ykpalau y BCTAHOBJICHH] BiIOBIAHOCTI cyami (KaHIM-
JlaTa Ha Mocajy CyIIi) KpUTepisM IpodeciiiHol eTUKA
Ta goOpodecHOCTI s WIed KBamiQikamiHHOTO
OIIiHIOBaHHSA (BperyiboBaHmid ctared 87 3akony «IIpo
CymoycTpiit Ta ctaTyc cyaiB»). He Oynemo BmaBaTtuch
JI0 aHaMi3y peaizarii moBHoBakeHb [ P/1, siki Hamu 110-

CJIIJDKEHO B ITOTIEPEAHIX JOCTIPKEHHSX, a 3p00HUMO Jie-
SKAH eKCKypC B ICTOPiI0 ()OPMYBaHHS TAKOTO OpPTaHy
TrpOMajIChKOTO KOHTPOJTIO 32 JisTBHICTIO CY/Ly B pO3pi3i
MDKHApOJHUX CTAaHIAPTIB Ta MPUHIMIIB (HOPMYBaHHS
cyznoBoro kopmycy. Tak, BaHranopcbki mpUHIMITH 1M0-
BeAiHKM cyaiB Bix 19 TpaBHs 2006 poky, sKi cXBaseH1
Pesomroniero Exonomiunoi Ta Comiansaoi Pagu OOH
BU3HAUAIOTh, 110 «CYIIs TOBUHEH HE JOITyCKaTH ITOpY-
[ICHb ETHYHUX HOPM 1 YHHKATH MOBEIIHKH, SIKA MOXKE
BHUJIATACh HECTHYHO B OyIb-sKiil cepi CBOET Misib-
HOCTI; 5K 1 OyIIb-IKOMY IHIIIOMY TPOMaJITHUHOBI, CYJTi
rapaHTyeThCsl cCBOOO/a BUCTIOBJICHHS], BIpOCIIOBITaHHS,
ydacTi y 300pax i acoriarmisx, mpoTe B IpoOIeci pe-
aizamii X mpaB CyAJs 3aBXIU OBUHEH TOATH MPO
Te, M00 CBOEIO MOBEIIHKOIO MiATPUMYBATH BHCOKHH
CTaTyc MOcay Cy/i, a TAKOK OE3CTOPOHHICTH 1 He3a-
JISKHICTh Cy/IOBUX OpPraHiB; CyA/sl HE TIOBHUHEH JJ03BO-
JIATH, 100 foro ciMeiiHi, comianabHi ab0 1HIM 3B’ SI3KH
HEHAJIO)KHUM YHHOM BIUIMBAJIM Ha Horo mpodeciitny
MOBEMiHKY, a TaKOXX Ha BHHECEHHS HHM CYIOBHX
pitens [12]. ¥V Konsenuii Opranizanii O0’exHannx
Hauiii mpoTy KOpymiii 3aKkpinjeHo BayKIUBICTh JOOpO-
YeCHOCTI W IHCTpyMEeHTH ii JoTprMaHHs, ane Oe3moce-
PEeIHBO TUTBKK I0A0 AepkaBHOi ciyx6u [13]. Ilo-
HSATTS CYJJIIBCHKOT JOOPOYECHOCTI TIIYMauUThCS Y 3BITI
«CyniBchKa eTHKa — MPUHIMIH, [[IHHOCTI Ta SIKOCTi»
I'enepanbHOi AcamOiiei €Bporneichkoi Mepesxi pa rc-
tuii y 2010 poti, BiAMOBIIHO O SKOI: «CYIsi BUKO-
Hy€e 000B’s13KH J00pOUYECHO, B iIHTEpecax MpaBoOCy st
Ta CyCHILCTBA; BiH TOBUHEH MOBOAMTHCS I00pOYECHO
SK y myOJiYHOMY, TaKk 1 B MPUBATHOMY >KUTTI TOOTO
OyTH HeMiAKyIHIM Ta 000B’ 130K 30epiraTu riHICTh Ta
YeCTh; CYJUIsl BUKOHYE CBOI CYAIBChKI (DYHKIIIT, YHH-
Karoun (HaBOPUTH3MY; MPUCBSIUYE OCHOBHY YAaCTHHY
CBOTO po0OYOT0 Yacy CyIOBii IisUIbHOCTI; 3a0e3neuye
IpaBWIbHE BUKOPHCTaHHS peCypciB, HaJaHUX HOMY
JUIs 3AIHCHEHHS IPAaBOCYAS, HE 3J0BKHBAE LIUMU pe-
CypcaMH i He BUKOPHUCTOBYE iX HE 3a IPH3HAYCHHSM;
CyJJIsl BUKOHYE CBOI (YHKIIIT JOOPOCOBICHO, 3aCTOCO-
BYIOYH IPOLENYpHI IpaBuiIa, MPOsBIAI0YN [IOBAry 10
TIHOCTI 0Ci0 1 [if0YM B paMKax 3aKOHY; MOBOAUTHCS
BBIUWJIMBO Ta KEPYETHCS IHTEIEKTYaIbHOIO TOPSIHICTIO
y CTOCYHKax 3 yciMa mpodecioHasaMu CHCTEMH MPaBo-
CyIJIs, CeKpeTapiaToM, MOMIYHUKAMH, aJIBOKATAMH Ta
IHIIMMH  TIPaBHUKAMH, MaricTpaTaMHd, CTOPOHAMH
CIIpaBH Ta 3 MPECOI0; YeCTh BUMArae Bill Cy[/i SK Ha
po0oTi, Tak i B MPUBATHOMY XUTTI pOOUTH BCE MOXK-
JUBE IS MiATPAIMAaHHS IMIIDKY CYIIi, CyIy Ta CHCTEMU
npaBocynns [14, c.125]. Taki npuHIUIN HOOpOUec-
HOCTI TOKJIAJEHI B OCHOBY CTaTyCy CyIli y BCiX
MIPOBITHUX KpaiHaX CBiTY, B OLIBIIOCTI 3 HUX A0 CKIIaTy
Oprany, sSIKUil 31ICHIOE KOHTPOIIb 32 JiSUTBHICTIO CY/IiB
BKITIOYCHI TPOMAJICHhKi pamu (koMicii) moOpodecHocCTi,
pIlIEHHS SKUX HE € OCTaTOYHUM ajie¢ BIUIMBAE Ha
pIIICHHA OO TpPW3HAYEHHS CyIIi Ha mocaiy, Iie-
peMilIeHHs Ha iHITy Tocaay Yd 3BUTHHEHHS 3 MTOCAIH.
[naukaTopamu TOOPOYECHOCTI AISTBHOCTI CYIIB ISt
TaKAX OPTaHiB, sK 1 B YKpaiHi € OI[iHKa TaKUX KpH-
TepiiB: HE3aJNECKHICTh, HEYNEPEIKEHICTh, YECHICTP 1
HEMiAKYIHICTh, TOTPUMAHHS €THYHUX HOPM, CTapaH-
HicTb [15, ¢.32]

BucHOBOK. 3 ypaxyBaHHsM BHILE3a3HAYCHOTO Ha
CHOTO/IHI OYEBH/IHO ITOMITHA JIMHAMIKA POCTY CYCILIb-
HOTO 3alUTy Ha e(DeKTHBHUIA TPOMAJICHKUI KOHTPOIb
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3a 3a0e3MeUeHHsIM SIKICHOTO Ta CIIPaBeIIMBOTO IPaBo-
cyuisl. 3BaXkaloun Ha OOTPYHTOBaHY aKTyaJIbHICTh Ja-
HOI TpoOJeMH, MOCHIPKECHHS MDKHAPOJHUX CTaH-
JapTiB IPOMaJICBKOTO KOHTPOJIIO CyJOBOi BIaJH Ta 3a-
pyOIXKHOTO ITOCBiMy X JOTPUMAHHS A€ MOXKIHBICTB
3allPOIIOHYBATH OKPEMi IIOJIOKEHHS IOJO ITiJ[BH-
IICHHS KOMYHIKaTUBHOI CKJIaJIOBOI CYCHIIBCTBA (TpO-
MaJICBKOCTI) Ta CYIy, 30KpeMa, OOYLIbHUM €: CTBO-
PEHHS Ta 3aIpoBaHKEHHS €(heKTUBHOT AisUTBHOCTI Y BU-
IMX CICMiaTi30BaHUX CYAax Ta ameJIAliifHUX Cymax
MTOBHOLIIHHUX TPeCc-CIyk0, sIKi TTOBMHHI BXXUBATH 3a-
XOJIIB JUTSl HAJIS)KHOTO Ta 00’ €KTUBHOTO BHCBITICHHS
poboTH Cymy, CHIPUSTH HAJIATOJDKEHHIO POOOTH XKYp-
HAJICTIB 3 CYAJSIMU TOIIO; CTBOPEHHS KOHTAKT-IIEHTY
nipu Jlep>kaBHill CyI0Bil anMmiHicTpamii YKpainu, skui
Ma€ MpUIMaTH Ta y3aralbHIOBAaTH iH(OpMAIlio BiJ
TPOMAaJISH MIOMO SKOCTI 3/1iHICHEHHS CyJOYUMHCTBA, J10-
TPUMaHHS CyIIMH JJOOPOYECHOCTI, MOPYIICHHS HUMH
Ta IHIIMMHM YYaCHMKAMH TPHUHIUITB CYAOYHHCTBA Ta
CYIOBOTO TPOIIECY, HANMPABIATH TaKy iHGOPMAIIiI0
BiMOBIIHUM KOMITETEHTHHM IocanoBuM ocodam JICA
Ykpainu A7t IPUAHATTS PillIEHHS PO BXHUTTS 3aX0/IiB
BILIMBY, B TOMY YMCIIi O/I0 1HILlIFOBaHHS TUTAHHSA [TPO
MOPYUICHHS CYAICI0 MPHUHIIMIIB T00POYECHOCTI; pe-
aHIMaIiIo JisUTbHOCTI TPOMaJICHKOT pamu ipu Paxi cya-
niB Ykpainu (nani — PCY), sika ropuandHo GpyHKIIOHY€
Ha mijcraB [lonokeHHsIM PO TPOMAJCBKY paay HpH
Pani cynniB Ykpainu, 3arBeppkennM Pimienns Pamu
cymaiB Ykpainu 05.02.2015 Ne 3 [16], onHak pakTHUHO
CBOIO JiSTBHICTE HE 3IHCHIOE, 1 OCHOBHUM 3aBIaHHIM
JISUTBHOCTI I[LOTO OpraHy Mae CTaTh He (JOpMalbHICTh
B nipuiinari pimeHs PCY, a HalaHHs1 KOHCYJIbTaLliHOT
JIOTIOMOTH B ITPUIMHSITTI OpraHi3aliiHuX MUTaHb Jisib-
HOCTI CyIiB B YKpaiHi; MOUIMPEHHS MPaKTUKA BXOJ-
JKCHHS TIPEJICTABHHUKIB I'POMAJICHKOT pajii MI>KHApO/-
Hux excreptiB (naui - [PME), nisuibpHicTb siko1 Oyna 3a-
NIpOBaIKEHA 3aKoHOM «IIpo Bumnit
aHTuKopynuidHui cya» [17] B 2018 poui B komicii
Bumioro kBaigikaiiiiHOW KOMici€ro cyaniB YKpaiHu
o BifOOpy He JMile CyIaiB Buioro antuxopym-
LIHOTO CyaAy a i CyAiB pi3HOI IOPHCIMKIIIT; pO3po0-
nenHs [TonokeHHsI PO B3a€EMOII0 CyIIIB i3 3acobamu
MacoBoi iH(opmalii Ta xypHamicramu, a Takox KoH-
Leniii KOMyHIKaIlii CyJoBoi Biaau YKpalHu, sKi J10-
LIJIBHO 3aTBepaUTH Pajioro cyiiB YkpaiHu.
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AHoTanis

CraTTs npuCBsUYE€Ha BUBUECHHIO IUTaHHS 3asBJICHHS KOHKYPCHIUMHU KpPEeAUTOPaAMH BIMOT, 30KpeMa rPOIIOBHUX,
JI0 OOp KHUKA Y CIIpaBi PO OaHKPYTCTBO MICiIst 3aKIHYEHHSI CTPOKY, BCTAHOBJICHOTO /IS 1X MO/IaHHs («BiKIa/e-
HUX BUMOT»), @ TAKOXK PO3IIISAY 3arajlbHOTEOPETUYHUX MIJIXO/IB JI0 3MEHIICHHS HECTIPUSTIMBUX HACITIIKIB JIJIsI
KOHKYPCHHX KpeauTopiB. OKpeMo MPUJIiJICHO yBary 3a0e3MeueHHIO TpaBa OCTAHHIX Ha MOBHOTY 1 MPONOPLI HHICTh
3aJI0BOJICHHSI (TIOTallIEHHST) BUMOT Yepe3 3aCTOCYBAaHHS HOBOBE/ICHb Y 3aKOHOAABCTBI PO OaHKpyTCcTBO. [Ipoana-
JII30BaHO TMOBHOBAYKEHHS FOCTIOIAPCHKOT0 CY/y MO PO3MIISAY BUMOT KOHKYPCHHX KPEIUTOPIB, 3asBICHUX IiCIIs
3aKiHYEHHsI CTPOKY, BCTAHOBIICHOTO IIO/I0 1X MOJAHHS, i apOITPaKHOTO Kepyrodoro (po3mopsiiHiKa MaliHa 6op-
JKHUKa, KEPYIOUOTO CaHaIli€l0, JIKB1IaTOpa) MO BEICHHIO PEECTPY BUMOT KPEIUTOPIB.

Abstract

The article is devoted to the study of the issue of claims by bankruptcy creditors, in particular monetary ones,
to the debtor in a bankruptcy case after the expiration of the period established for their submission (“delayed
claims™), as well as consideration of general theoretical approaches to reducing adverse consequences for
bankruptcy creditors. Particular attention is paid to ensuring the right of the latter to full and proportional
satisfaction (repayment) of claims through the application of innovations in bankruptcy legislation. he powers of
the commercial court to consider the claims of bankruptcy creditors, filed after the expiration of the period
established for their submission, and of the arbitration manager (manager of the debtor's property, rehabilitation
manager, liquidator) to maintain the register of creditors' claims have been analyzed.

KurouoBi ciioBa: 6ankpyTcTBO, Komeke Ykpainu 3 mporeayp OaHKpyTCTBa, KOHKYPCHHN KPEAUTOP, TPOIIOBI
BHUMOTH, PEECTP BUMOT KPEIUTOPIB, apOiTpaKHUM KEPYIOUHA, POIIOPIIHUK MaifHa, KEPYIOUNH CaHAIIi€l0, JTiKBi-
JIaTop.

Keywords: bankruptcy, Code of Ukraine on bankruptcy procedures, bankruptcy creditor, monetary claims,
register of creditors' claims, arbitration administrator, property manager, rehabilitation manager, liquidator.

IMocTanoBka mpodJaeMu. Yxe MUHYIIO TOHAJ PiK ~ YHA CHUTYAIlisl B HAIIIM KpaiHi JOCHTH CKJIaJHA i HECTa-
i3 TOTO MOMEHTY, KONl B YKpaiHi BBEJICHO BOEHHWI  OinbHA. 30KpeMa, yepe3 BIMCHKOBI Jii 3pyifHOBaHO 4H
crad. Llimkom 3po3ymino, 0 3a TAKKX yMOB €KOHOMi-  ITOIIKO/KEHO 0araTto BEIMKHX 1 MajMX ITJIIPHEMCTB,

rocnozapcTB. Sk HAcmiZOK, 3Ha4yHAa KUIBKICThH
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cy0’€KTIB roCIIoIapIOBaHHsI ONMHIIIACS Ha MEXi OaHK-
pyrcrBa. Huni 1151 mpoGiiemMa € JOCHTh TOCTPOIO 1 TOT-
peOye aHamizy i IeTaIbHOTO PO3TIISAY.

[epexycim Bkaxkemo, IO TMporeaypa OaHKpyTC-
TBa Ha 3aKOHOJIABYOMY PiBHI PETYIIOETHCS CIICIialb-
HUM HOPMATHBHO-TIPABOBUM aKTOM, SKHH B iHCTUTY-
HilfHOMy po3yMiHHI OyB HepIIMM KOIU(IKOBAHUM, —
Kopnexc Ykpainu 3 npouenyp 6ankpyrersa (aam — Ko-
nexc) [1]. Haramaemo, mo BiH OyB IPUIHSTHI 3aMiCTh
3akoHy Ykpaiau «IIpo BiZHOBJIEHHS ILUIATOCTIPOMOX-
HOCTI OOp>KHHMKA 200 BU3HAHHS Horo GaHKpyTOM» (Z1asi
— 3akoH) (ycix Woro pemakiii [2; 3], y Tomy umcii 3a-
koHy Ykpainu «IIpo 6ankpyTcTBOY» (Ha)di — 3aKOH PO
6aHkpyTcTBO) [4]), @ BBeneHuit B aito 21 sxoBTHs 2019
poky. IlpumitHo, mo B Kopekci 3HaiimoB BinoOpa-
JKEHHSI MEXaHi3M 3aXHUCTy IpaB Ta IHTEpeciB KOHKYpPC-
HUX KpPEIUTOPIB 13 T'POIIOBUMH BUMOTaMH JI0 OOpXK-
HHUKA, [I0 BUHHUKIM [0 BIAKPUTTS MPOBAUKCHHS Y
crpasi Ipo OaHKPYTCTBO, a IX BUKOHAHHS He 3a0e3re-
YEHO 3aCTaBOI0 MaiiHa OOp)KHUKA. 3aKpilUICHHS Jie-
BOT'0 MeXaHi3my OyJio ayxe HeoOXigHuM. binbr Toro,
KOPHCTB BiJI I[LOI'O OYCBHIHA, 00 Y CAMUX HOpMax Bij-
CYTHI# TpaHUYHUI CTPOK 3asIBIICHHS TPOLIOBHX BUMOT,
y TOMY YMCJIi HACTAHHS HACIHiAKIB Y BHUMAIKy IOTIp-
IICHHSI, Y TOPIBHSHHI 3 IHIIMMH KOHKYPCHUMH KPEIn-
TOpaMHy, CaMHX YMOB IIOralli€HHs BUMOT' IJIsI KOHKYPC-
HOTO KpEeIUTOpa, a TAKOK BUMOTHU SIKOTO OyIO 3asB-
JICHO BIKE MICIIs CIUTMBY CTPOKY, KU 3aKOHOJIABCTBOM
BCTAHOBJICHO IJIA ITOJAHHA MMMCBMOBO] 3a51BH J10 T'OCITO-
JapChKOTo CyAy.

Mero1o cTaTTi € aHami3 peatizaiii mpaBa OKpeMoi Ka-
Teropii — KOHKYpPCHHX KPEIUTOPIB 32 BUMOTaMH, 3asiBlie-
HHMMH TICIIsl 3aKiHYEHHSI CTPOKY, BCTAHOBJICHOT'O ISt 1X T10-
JIaHHs1, Ha TOBHOTY 1 IIPONOPLIHHICTh 33 J0BOJICHHS BIIIIO-
BIIHMIX BUMOT, @ TAKOX BUSBJICHHS IIPOTAJIMH y CaMOMYy
Kopexci, 3a/u1s1 HailaHHS! TIPOTO3MLIIH IO/IO X YCYHEHHS B
MOAIBIIOMY, 30KpeMa, HUIIXOM BHECEHHs HEOOXiIHHX
3MiH 1 nonoBHeHb 10 Kozekcy, hopMyBaHHM ycTalieHOT
CYJIIOBOI IIPAKTUKH.

3aBaaHHA CTaTTi NOJATae y 3 sCYBaHHI MOXKJIIH-
BOCTI ¥ MEpCIEKTHUBHOCTI PO3TJISLy BUMOT KOHKYpC-
HOTO KPEUTOPA, 3asBICHUX MICIIs 3aKiHYCHHS CTPOKY,
BCTAHOBJICHOTO U1 1X MOJAHHS, TOCHOJAPCHKUM CY-
JIOM, TOOTO B CYAOBHX IpPOIEIypax, sKi 3aCTOCOBY-
I0ThCSI caMe JI0 OOpIKHHUKA.

Bxkazane 3aiiBuii pa3 miaTBEpIKYE aKTyalbHICTh
BUBYCHHS NpOLENypu OaHKPYTCTBA, 3aCTOCYBAaHHS Y
Kogekci HOBITHBOTO MigXOAY AO MPOIECY PO3TILY
BUMOTI' KOHKYPCHHX KPEAUTOPIB, a TaKOX JI0 CaMOTro
MIPOIECY BHECEHHS IO PEECTPY BUMOT KPEAWUTOPIB iH-
¢dopmarrii 3 mpUBOAY BIMOBIIHUX BHUMOT i 3a0e3re-
YeHHS IpaBa Ha MIOBHOTY 1 MPONOPLiHHICTE IX 3a]J0BO-
JICHHSI 3aBJSIKK ()OPMYBaHHIO YCTAICHOT CyIOBOT IpakK-
THUKH 3 [IUX TUTaHb.

AHaJgi3 ocTaHHIX gocTixKeHb i myOaikanii. Ba-
TOMHI BHECOK Y (POPMYBaHHS TEOPETUKO-METOTUIHUX
OCHOB TaKOTO IHCTHTYTY, K OAHKPYTCTBO 1 BUPIIIICHHS
MIATaHb HOTO (PYHKIIOHYBaHHS 3pOOMIIH TaKi HAYKOBIII,
sk C. B. XKykos, M. 1. Titos, B. B. /I)xyss, b. B. Bo-
meBay, /1. B. 3amuxaiino, O. I1. [lonnepkoBawmit, B. A.
Ycerumenko, B. C. Mimam. Kpim toro, yBara mpumi-
JIeHa 1 peKOMEH/IAIlisIM, HaJTAaHUM SIK 3TaJJaHUMU (PaxiB-
LSIMH, TaK 1 MPAaKTHKaMH.

Buxaan ocHoBHOro marepiany. Busuenns npo-
I[ecy CTaHOBJICHHS, BJIOCKOHAIEHHS N IOCTYIIOBOTO
PO3BHUTKY IHCTUTYTy OaHKpyTcTBa B YKpaiHi, y TOMY
YHCI i 33I0BOJICHHS. BUMOT KOHKYPCHOTO KPeIUuTOopa,
JI03BOJISIE CTBEP/KYBATH, IO 10 MOYATKY MOBHOMACIII-
TaOHOTO BTOpPTHEHHS pd), TOOTO Mo 24 mrotoro 2022
POKY, CTajo OYeBHJHHMM, 10 Oarato Oyio 3poOieHo
JUISL TOTO, 11100 3HAYHO 3MEHIIMBCS PiBEHb HECIIPHST-
JIMBOCTI HACITI IKIB 3asIBJICHHS TPOIIOBUX BUMOT KPEIH-
TOpIB 10 OOPKHUKA TicIIsl 3aKiHUEHHS CTPOKY, BCTaHO-
BJIEHOTO /151 iX mosanHs. Yce 1ie HaOyBae HeaOMsIKOTro
3Ha4YeHHs 3 OISy Ha Te, IO B Oynb-sKil MMpaBoBil
JIeprKaBi HEBiJ'EMHUM €JIEMEHTOM BIIOPSIKYBaHHS ro-
CIOJIAPCHKUX BIJTHOCHH BBKAETHCS CaMe ITPaBOBE pe-
T'YJIFOBAaHHSI BITHOCHH HEIJIaATOCIIPOMOXKHOCTI, a IOBe-
PHEHHsI O0PTiB KpeIuTOpaM HEeIIaToOCIpPOMOKHOTO 00-
PKHHKa — OJIHMM i3 ITOKa3HUKIB PE3yJIbTATHBHOCTI
BILTHBY.

V ol e yac He CiIij 3a0yBaTH i mMpo Te, MO0 J0-
CSITHEHHST OCHOBHOT METH, SIKOI0 B HAIIIOMY BHIIAIKY
BUCTYIAaE 33J0BOJICHHS BHUMOT (ITOrameHHs OopriB)
KPEAUTOPIB, 3aJEKUTh BiJl TOTO, SIKHM YHMHOM BHU3HA-
YEHO CTaTyC KPEJWTOPIB y CIPaBi Mpo OAHKPYTCTBO,
SIKUMH TIpaBaMu i 000B’si3KkaMK BOHM Ha/IiJIEHI 1 UM J10-
OPOCOBICHO TX BUKOPUCTOBYIOTH/BUKOHYIOTb.

3okpema, KoziekcoM 3akpirieHo 000B 130K KOHKYPC-
HHUX KPEJUTOPIB MOJATH JIO TOCIOJAPCHKOTO CyIy IMUCh-
MOBI 3asIBY 3 BUMOTaMH JI0 OOPYKHHKA, 1110 BUHUKITH JI0 JTHSI
BIJIKpUTTSI TPOBAPKEHHSI Y CIIpaBi Mpo OaHKPYTCTBO, a Ta-
KO JJOKyMEHTH, IO TX T ITBEPHKYIOTh, TpoTsroM 30 1HIB
13 JiHs1 O(iLiFIHOTO OMPUITFOIHEHHS! OTOJIOIISHHSI ITPO BiJIK-
PUTTSI NPOBa/DKEHHSI Yy cripaBi mpo OaHkpyTcTBO. KpiM
TOro, B a03alll IPyroMy 4acTuHH 4eTBepToi ctatti 45 Ko-
JeKCy 3’SBUIIOCS] HOBOBBEJCHHS IIOZI0 3aJIOBOJICHHS B I10-
PSIKY BU3HAYEHOI HUM YEpProBOCTI BUMOTI' KPEIUTOPIB, 3a-
SIBJICHUX TTiCJIs 3aKIHUEHHS! CTPOKY, BCTAHOBJIICHOTO ISt TX
MO/IaHHs. BinoBifHI «BUMOTK», CIIMPAIOYUCh HA 3MICT
3ra/IAHol CTaTTi, MOYKHA BU3HATH «BiJIKIaICHUMW». Bapto
aKIIEHTYBaTH i Ha TOMY, L0 KPEAUTOPH 3 «BiAKIIAICHUMID)
BHMOTaMH 110 OOpYKHHKA MAIOTh FOPHIMYHHH CTaTyC KOH-
KYPCHHX, OJTHAK HE MaIOTh IIpaBa BUPIIIAILHOTO TOJI0CY Ha
300pax 1 komiteti kpemutopiB [1]. [t mopiBHsHHS, 3a
OCTaHHBOIO pefaKiiero 3akony Ykpainu «[Ipo BimHOB-
JIHHSI TTATOCIIPOMOXKHOCTI OOp KHKKa a00 BU3HAHHS HOTO
0aHKpYTOM» O0OB’SBOK KOHKYPCHHX KpPEIUTOPIB OO
MIOJIaHHS IO TOCTIONAPCHKOTO CyLy MIMCHMOBOT 3a5IBH 3 BH-
MoramMi /10 OOpYKHMKAa B YCTaHOBIICHHH CTPOK, BIIUTK
SIKOTO TTIOYMHAETHCS 3 THS O(ILiFHOTO OIPHITIOAHEHHS OTO-
JIOIICHHS TIPO BiAKPUTTS TIPOBA/DKEHHA (IPOBADKEHB) Y
crpaBi Tpo OaHKPYTCTBO, MaB O3HAKH IMITEPATHBHOTO,
OCKIJIBKM BiH OyB TPaHWUYHUM 1 3TiITHO 3 YaCTHHOIO Tiep-
II0F0 CTATTI 23 TIOHOBJICHHIO HE T yIsraB [3].

He moxHa OMMHYTH yBaroro i Npunucy 4acTHHU
gyeTBepTOi cTaTTi 23 BKasanoro 3akony [3]. Tak, i3 ii
3MICTy BUIUIMBAE, M0 HETATHBHI HACHIJKIB IS OCi0,
BHMOTH SKUX 3asBJICHI ITiCTIS 3aKiHYEHHS CTPOKY, BCTa-
HOBIIEHOTI'O JUIS IX MOJaHHs, a00 HE 3asBIIEHI B3araii,
MIOJIATAJIN HE TUTBKH B TOMY, III0 BOHU HE BU3HABAIIHCS
KOHKYPCHHMH KPeJUTOPaMH, a TAKOX y TOMY, IO B JIi-
KBiaIiftHii nporeaypi ix Bumoru Oynu 6 moramieHi B
mocTy uepry [3].
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3ayBaxuMo, IO B MEPESIOCTAHHIA pemakiii 3a-
KOHY 3aKpiIUTIOBAIOCS, 1[0 BUMOTH KOHKYPCHHUX Kpe-
JUTOPIB, 3asBIICHI MiCII 3aKIHYCHHS CTPOKY, BCTAHOB-
JIGHOTO JUIA X moJaHHsA, a00 He 3asBIIeHI B3araji, He
TUISTAI0Th PO3TIISY 1 BBaXKAIOThCS TTOTaIIeHUMH [2].

Bapro Takox nomatH, 3aKOH y TEBHUH icTOpHY-
HUH Tepioj mependavyaB MPOIEC MOTAIICHHS BHMOT
KOHKYPCHHX KPEIUTOPIB, sKi HEe OyiM B3araii 3asB-
JICH1, YOTO HE 3aKPITUTFOBAJI O1TBII paHHI 32 YacoM pe-
nmakiii 3akoHy, a Takoxk i cam Komekc. Hackinbku Ta-
KW T1IX11 3aKOHOIaBIIS BUTIPABIaHUI — MATAHHS CITi-
pHE 1 moTpedye NEeTanbHOrO BHBUEHHS, 3’SICYBaHHS
«3ay» 1 «IPOTU».

IlepelineMo 10 HacCTymHOro MOMEHTY. JleTanbHe
03HaHOMJIEHHSI 3 IPUITUCAMU JI03BOJISIE CTBEP/PKYBATH,
110 B HaBEJEHUX HOpMaxX 3aKOHY MpO OaHKPYTCTBO Y
BIJMOBIHUX pefakuisx [2; 3] MOHATTS «KPEeIuTOp»
Ma€e Te came 3MICTOBHE HAINOBHEHHS, IO 1 TOHSTTS
«KOHKYPCHHH KpemuTop». AHai3 HOPM OCTaHHBOI [3]
1 TIONEPEe/IHIX pelaKilii 3aKOHY MIATBEPIKYE Te, IO
repeBard BCE K TakKH HaJalOThCS TUM KOHKYPCHHM
KpenuTopam, SIKi 3asBHJIM BHMOTH B MeXaX CTPOKY,
BCTAHOBJICHOT'O AJIs 1X MOJAHHS. Y TOM came 4dac AJis
KPEIUTOPIB, sKi 3asBHJIM CBOI BMMOTH IICJS 3aKiH-
YEHHS TAKOTO CTPOKY, € TIEBHI MEPENOHH, HIEThCS PO
HECTIPUATIINBI HACTIIKH, & CAME BiTHECEHHS TaKUX BH-
MOT JI0 KaTeropii morameHux, abo 10 OCTaHHBOT Yepru
NIOTaILECHHS, HE3BAXKAK0UM Ha IIPABOBY IIPUPOAY X BH-
HUKHEHHsI, 1110, 3BICHO, HE BIATOBIa€ MPUHIIUITY MOB-
HOTH 1 PONIOPLIIHHOCTI.

Hasenene o3nauae, mo Hopmamu Kozexcy nepen-
OaveHi piBHI yMOBHU i MOXJIMBOCTI 33JI0BOJICHHS BAMOT
KOHKYPCHHX KPEIIMUTOPIB SIK THX, 1110 3asIBJICHI B MEXaxX
CTPOKY, BCTAHOBJICHOTO JIJIsl iX IOJJaHHS, TaK 1 THUX, SIKi
3asiBJICH] MiCJIsl 3aKIHYEHHSI TAKOTO CTPOKY B IPOLeaypi
PO3IOPSIKEHHS MATHOM.

Taxk, 32581 3 BAMOTaMH KOHKYPCHUX 200 3a0e3me-
YEHUX KPEIUTOPIB, IOJIaH] B MEXKaxX CTPOKY, BU3HAYE-
Horo KonekcoMm, po3risigaloTbesi TOCHOAAPCHKUM CY-
JIOM y TONEPeIHbOMY 3aCiJlaHHI CYAy, a «BiIKIaieH1
BUMOTH», — TOCTIOJAPCHKUM CYJOM Y HOPSIKY 4epro-
BOCTI X OTPUMAaHHS B CY/IOBOMY 3aCi/IaHHi, K€ IPOBO-
JMTHCSL TICIsl TONEPETHbOr0 3aCilaHHs TOCIOoJap-
CBKOTO CYAy. SIKIIO MiIXOAUTH A0 HOPM, 3aKPIMJICHUX
a03aramu IpyruM — I’ ITHM YaCTUHU IOCTOI cTatTi 45
Kogexcy [1], i3 mo3uitiii piBHOCTI YMOB KpPEAHUTOPIB
mono0 3a0e3ledyeHHsT MpaBa Ha IMOBHOTY 1 MPOMOp-
MIMHICTh 33I0BOJICHHs (TIOTAIIEHHsT) X BUMOT, TO, Ha
Hallle IePeKOHAHHSI, 11¢ TIOJISTAE B TOMY, 110 Y APYTOMY
BUITAJIKy TOCHOJAPCHKUH CyX 3a pe3yjibTaTaMd PO3T-
TSIy 3a5B OCTAHOBIISE yXBaTy NP0 BU3HAHHS 4 Bil-
XHIIEHHS (TIOBHICTIO 200 YaCTKOBO) BUMOT KPEIUTOPIB,
sIKQ € T1ICTABOIO [T BHECEHHS BiIOMOCTEH PO HUX 10
PEeECTPY BUMOT KPEIUTOPIB.

VY Toii came gac 3rigHO 3 ab3araMu IepIuM — Tpe-
TiM YacTUHH TPeThoi cTatTi 44 Komekcy po3mopsaHuk
MaliHa Ha cTafii CyJ0BOi MPOLEAYPH PO3MOPSIKEHHS
MaiHOM OOp)KHHMKA 3000B’sS3aHUN PO3TISHYTH 3asiBU
KPEAUTOPIB i3 TPOIIOBUMH BUMOTaMH 1O OOpPKHUKA,
o0 Hamiinum B yctaHOBIeHOMYy muM Komexcom mo-
PSIIIKY, 1 BECTH peecTp BUMOT KpeauTopis [1].

[poaHanizyBaBIIM HaBeICHI MOJOKECHHS, MO-
’KEMO KOHCTATYBATH, IO 3asBIICHI MIiCJIs 3aKiHYCHHS

CTPOKY, BCTAaHOBJICHOTO JIUISI ITOJJAaHHSI, BAMOTH KOHKY-
PCHUX KpeauTOpiB («BIIAKJIAJEHI BUMOTH») PO3IIsiia-
I0TBCSI TOCIIOZIAPCHKUM CYZOM Y KpaiHu IPOTSTOM Ipo-
[e/TypH PO3IOPSKEHHST MaifHOM, a TaKOX BHOCSITHCS
PO3TIOPSTHIKOM MaifHa 10 PEECTPY BUMOT KPEJUTOPIB.
OTrxe, 10 MOBHOBaXKEHb 1 (YHKIIi rocrofapchbKoro
cyny YkpaiHH, a Tako)X pO3IOpsTHHKAa MaliHa Haje-
JKUTh 3a0e3MeUeHHs] peaizalii mpaBa TAKUX KOHKYypC-
HUX KPEJUTOPIiB HA MOBHOTY 1 MPOMOPLIHHICTh Y Ha-
CTYIHOMY 3aJI0BOJICHHI (TTOTameHHi ) TPOIIOBUX BUMOT
y cyzmoBiit mpouenypi. KpimM Toro, BUXoAs4u 3 1OJIO-
JKeHb a03aIly TPEeThOTo YacTHHU IocToi ctatTi 45 Ko-
JIEKCY, MOKHA CTBEP/DKYBATH, IO 4Yepe3 BiJCYTHICTh
npsMOi BKa3iBKM Ha CY/IOBY MpPOILENypy, MPOTATOM
SKOI CYZOM MOXYTh OyTH 3IiMCHEHI TTOBHOBa)KCHHS
o0 X po3rsidy, «BIIKIAJAEHI BUMOTH» pPO3IIIsia-
I0TbCS CYJIOM Y TOPSAKY YEProBOCTI IX OTpUMaHHS,
TOOTO BOHH MOXYTh OYyTH 3asIBJICHI KPEIUTOPOM 1 pO3-
TJSIHYTI TOCMOJAPCHKAM CYJIOM HE TIJIBKH B Meax
MPOLEAYPH PO3NOPS/DKEHHST MalHOM OOpXHUWKa, a U
B3araji npoTsATrOM MPOLeypH caHalii OOp)KHHKa, a Ta-
KO JTiKBifaIii 6ankpyra. Ha Hamn norisij, HasBHICTh
JaHol HOpPMH He J0/1a€ SIK TPaBOBOi BHU3HAYEHOCTI
LI0J0 3acTOCYBAaHHs ii IOCHOJAPCHKUM CYJOM IIpU
3/IIHCHEHHI HOro MOBHOBAXKEHb, TaK 1 PO3YMIHHS ITOB-
HOBa)XKEHb apOITPaXHOTO KEPYIOUOro Io3a MeXaMu
MPOLIEYPH PO3MOPSHKEHHS MaiiHOM OOP>KHHKA.

3ayBaxxuMoO, 110 B JAHOMY BHUIMAJKY TOCIOIAPCh-
KUH cya YKpaiHM TakoX 3JiHCHIOE iHIII MOBHOBa-
’KEHHs. 30KpeMa, BimoBiAHO 10 01l 9 1. 2.6 peKoMeH-
narriit I[Tpesunaii Burmoro rocrnomapeskoro cyay Ykpa-
fHn «IIpo mesiki MUTaHHS MPAKTUKH 3aCTOCYBAHHS
3akony Ykpainu «IIpo BiZHOBIICHHS IJIATOCIIPOMOXK-
HOCTI OOpKHHKA a00 BU3HAHHS HOro OaHKPYTOM» Bin
04.06.2004 p. Ne 04-5/1193 rocnomapceKuii cym mpo-
TACOM MPOBAPKEHHS Y CIIPaBi PO OaHKPYTCTBO BUHO-
CUTh yXBaJIH, CIIPSIMOBaHI Ha 3a0e3MCUCHHS CyI0BOIO
nporecy (HAeTbCs Mpo MpU3HAYEHHS CyJOBOTO 3aci-
JaHH, BIAKIAaJEHHS PO3TJISAY CIIPaBH, BUTPEOYBaHHS
HEOOXITHUX JTOKYMEHTIB BiJ CTODIH 1 YYaCHHKIB IpO-
BaDKEHHS TOII0), @ TAKOXK Ti, SIKI BU3HAYAIOTH MAaifHOBI
mpaBa i 00OB’SI3KK CTOPIH, IHIIMX YYaCHHKIB IIPOBA-
JUKCHHS y CIpaBi Ipo OAHKPYTCTBO (YXBaIH PO BH-
3HAHHS Y4 BIIXWICHHS KPEAUTOPCHKUX BUMOT, 3aTBEP-
JDKEHHSI 3MiH JI0 TUIaHy caHarlii Toio) [5].

Takum 9uHOM, ITpaBa KPEAUTOPIB, SKI MOIAIH 3a-
SIBU 3 TIPOITYCKOM CTPOKY, po3IupeHo. DakTu4HO s
HUX BCTAaHOBIIEHO TaKHW CAMHH PEXUM, K 1 JJIS THX,
XTO BCTHT 3asIBUTH BUMOTH y BCTAHOBJICHUH TPOK, KpiM
MIpaBa BUPIMIATBHOTO TOJIOCY Ha 300pax i KOMITETi Kpe-
nuTOpiB. IX BUMOTH 3a10BONLHSIOTECS B HOPSIKY Yep-
roBocTi, BctaHoBieHoi Kogekcom. Ilepenbaveno, mo,
SKIIO KPEIUTOp 3asBUB BUMOTH IiCIs 3IHCHEHHS PO-
3paxyHKIB 3 IHIIMMH KPeITUTOPAMH, TO CIUIAYCHI TAKUM
KpeIuTOopaM KOIITH IMOBEPHEHHIO HE IMiUIATaloTh. Bi-
JIOMOCTI TIPO TAKUX KPEIUTOPIB BHOCITHCS IO PEECTPY
BAMOT KpeauTopiB [6]. OTxke, KpeauTopH, sKi CIi3HH-
JIHCS, OTPUMYFOTh ITPABO Ha 3aJI0BOJICHHS BUMOT B I10-
PAOKY Takoi camMoi 4eproBOCTi, SIK 1 Ti, XTO BYaCHO ITO-
nany 3asiu. OHAK IIPH IBOMY BapTo ITaM’ ITATH Te, 10
3a 3araJIbHUMH TpaBUJIAaMH HEJIOTPUMAHHS BU3HAYeE-
HOTO MpOLeCyaTbHIMH HOPMaMH TOPAAKY Ma€e CBOIM
HACITITKOM OOMEXKEHHS ISl 0COOH, SKOIO MOITYIICHO
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MIPOITYCK CTPOKY. Y BUIAJKy 3 HOPMOIO, 1[0 PO3TIIsiAa-
€ThCSI, TaKi HACI KA (JaKTHYHO BiJICYTHI, a IIe, 3BICHO,
HIBEJIIOE METY BCTaHOBJIEHHS CTPoKy. KpiM Toro, mot-
peba BHECTH 3MiHU JI0 PEECTPY BUMOT KPEIUTOPIB Ha
TiJcTaBi iX 3asB Ha MPAKTUII MOXKE MPU3BECTH 10 He-
cTaOLIBHOCTI TakOrO PEECTPy, 3yMOBUTH HEMOXKIIH-
BICTh TPOBEJICHHS CYIOBHUX TPOLEAYp Y BH3HAUCHI
CTPOKH. 3BICHO, TAKHi BUCHOBOK MOJKE 3/IaTHCS OIHO-
3HAYHUM 332 YMOBH HasIBHOCTI TaKUX (haKTOpiB, sIK:

- 000B’A30K KOHKYPCHOTO KpeIuTopa HOJaTH
3asBU 13 BUMOTaMH JI0 OOp)KHHKA TPOTSTOM CTPOKY,
BCTaHOBJICHOTO /TSI iX TIOJJaHHS;

- BIICYTHICTH HOPMH, SIKOIO BCT@HOBIIOBAIINCS
0 TOBHOBa)KEHHS JIKBiZaTopa LIOAO PO3TJALY 3asB
caMe KOHKYPCHHX KPEIUTOPIiB 3 TPOIIOBUMH BHUMO-
ramMu 70 OOp)KHUKa, Ha BiMiHYy BiJ HasBHOCTI TaKoi
HOPMH IIIOJI0 PO3TMIOPSITHUKA MaiiHa;

- mepenbadyeHHs QYHKIIT rOCIOAPCHKOTO CYTy
1010 PO3TJISIAY 3asB 3 BAMOTaMU BUKITFOYHO TIOTOYHHUX
KpEIUTOPIB;

- TIOBHOB@)XCHHS JIIKBiJaTOpa CTOCOBHO 3aric-
PEUYCHHS MIO/I0 TAKAX BUMOT MOTOYHUX KPEAUTOPIB 3a
3000B’13aHHSIMH, SIKI BUHHUKJIH IT1]1 Yac MPOBA/KEHHS Y
cnpasi po OaHKPYTCTBO 1 € HEOIJIAYEHUMH, & TaKOXK
IIOJI0 BEACHHS PEECTPY MOTOYHUX BUMOT KPEIUTOPIB
[71.

BBakaeMo, 110 BiJICyTHICTb €AMHOI MIPAaBOBOI Iy-
MKH I[0/I0 3a0e3Me4eHHs IpaBa KOHKYPCHUX KPEJUTO-
PiB Ha PO3TJISII TOCTIONAPCHKUM CYJIOM 1 BKITFOUEHHS J10
peecTpy BUMOT KPEIMTOPIB TX BUMOT, SIKi 3asIBJICH] BXKe
ICJIsl 3aKIHYEHHsI CTPOKY, BCTAHOBJICHOTO JUIs iX IO-
JaHHS, Yy CYAOBIi mpoueaypi JikBigamii OaHKpyTa
MOXe CIPUYMHHUTH HEOAHO3HAYHY MPAKTHKY 3aCTOCY-
BaHHs BIANOBIAHUX HOpM. HaBeneHe yckiaqHIOETBCS
11e i HasBHICTIO TaKUX (haKTOPIB, SIK: TPUBAIICTH NPO-
LeIypu OCKapKEHHS CYIOBHX pIIICHb 3a pe3yibTa-
TaMH PpO3IJILY TPOLIOBUX BHMOI  KPEAUTOPIB;
3IIHCHEHHSI PO3PaXyHKIB 3 IHIIMMHU KPEIUTOPaMHU 0
3asBJICHHS KOHKYPCHUM KpPEIUTOPOM «BIIKIAAEHUX
BHUMOT», OCKIUJIbKH Y pas3i, SIKIIO0 KPEIUTOp 3asiBUB BH-
MOTH TicIIsl 3A1CHEHHS PO3PaXyHKIB 3 IHIIMMH KPEH-
TOpaMH, TO CIITAY€H] TAKUM KpEeAUTOpaM KOIITH IOBe-
PHEHHIO He MiUIAraroTh BiIOBITHO JI0 a03aIly 4eTBep-
TOro YacTuHH 4eTBepToi cTarTi 45 Konekcy [1]. binbin
TOro, OOMEXYBaJbHHI MeXaHI3M peanmizaiii mnpasa
KOHKYPCHOTO KpEAWTOpa 13 «BIOKIAJCHUMH BHUMO-
ramMu» Ha IMOBIPHICT TOBHOTO 1 IPOITOPIIIHOTO iX 3a-
JIOBOJICHHSI BCTAHOBJIEHO CTPOKOM, BU3HAYEHHM CaMme
BKa31BKOIO Ha MOJII0: 3a0BOJIEHHS BUMOT, BKIIOUEHHX
JI0 PeeCTpy BHMOT KpeauTopiB. BOagaeTscs, mo B Ta-
KOMY pa3i MpaBO KOHKYPCHOTO KpEIMTOpa, BHMOTH
SIKOTO 3asBJIICHO Y JIKBiOaLliWHIN Tpomenypi, Ha IOB-
HOTY 1 IPONOPUiHHICTH 33A0BOJICHHS HOTO BIMOT B3a-
raji He 3a0e3medeHe.

3BiCHO, «BiAKJIaAeHI BUMOTH» IiJJIATal0Th 3a]0-
BOJICHHIO IIiJ] 9ac CyZOBOi IPOLEIypH caHAaIlii OOpx-
HUKA.

[epemycim Braxemo, mo B Komekci Ykpainu 3
poreayp OaHKPYTCTBA ITiJ] CAHAIIIEI0 PO3YMIETHCS, 30-
KpeMa, CHCTeMa 3aXOJiB, CIPSMOBAaHHX Ha 3aI0BO-
JIEHHS B MIOBHOMY 00Cs131 200 9acTKOBO BUMOT KpeIH-
TOpIB IUIIXOM PECTPYKTypH3aLil MiAIpreMcTBa, 60p-
TiB 1 aKTUBIB Ta/ab0 3MiHM OpTaHi3aliiHO-TIPaBOBOI Ta

BUPOOHMYOI CTpYKTypHn OopxHuka. Kpim Ttoro, 3a
YMOBH TOTAIICHHS BUMOT KPEIMTOPIB 3TiTHO 3 PEECT-
POM BHMOT KPEAUTOPIB IMJIATOCIIPOMOXKHICTh BBaXKa-
€ThCS BIHOBJICHOIO. BiAIOBiMHO 10 YacTUHM I’ SATOi
crarti 51 Konekcy nmianom canartii O0op>kKHUKA Mae Te-
pendavaThCs MOramieHHs: BAMOT KPEIUTOPIB 3 ypaxy-
BaHHAM 4eproBocTi [1].

3BiCHO, Y HpoIeaypi caHamii ImiUIsrarTh Mmora-
[ICHHIO CaMe BUMOTH KOHKYPCHHX KpPEIUTOpiB, BHE-
CEHi JI0 PeECTpy BUMOT KPEAUTOPIB MPOTIATOM IpOIie-
JypH pO3MOps/KeHHst MaitHOM. [Ipu 11boMy HeaOUsKy
POJIb BiZiBEeICHO came (haKTy BHECEHHS JI0 PEECTPY BH-
MOT KpPEMTOPIB BiJOMOCTEH MPO TAKMX KOHKYPCHHX
KpEeIUTOpiB, a BiATaK, came IMpoIeaypi BEeACHHS pe-
€CTpy.

Ha Harie nepexoHaHHs, HasiBHICT Y KEPYIOUOTO ca-
HaIli€r0 MOBHOBAXKEHb 1010 PO3IIISTY BUMOT KOHKYPCHHX
KpEeIMTOpIB 1 1X 3arepedeHHs KOPEeCTIOHIyI0Th TTOBHOBA-
JKEHHSIMH TOCIIOIAPCHKOTO Cyly YKpaiHH 3 Po3IIIsiLy Biji-
TIOBITHIX BUMOT B IIOPSIJIKY YeProBOCTI iX OTPUMAHHS y Cy-
JIOBOMY 3aCi/IaHHi, SIKe ITPOBOIUTECS TTiCIIS MOMEPEaHBOr0
3aCilaHHsl TOCIIOJAPCHKOTO CyaAy. BuieHaBenene cBij-
YUTh Ha KOPUCTH TOTO, L0 «BIJIKJIA/ICH] BUMOTH» KOHKYP-
CHHX KPEIIMTOPIB IICIIs IEPEXOY IO HACTYITHOI YeproBoi
CY/IOBOT IPOLIEypH — caHallii OOp)KHUKa — MOXYTb OyTH
PO3MIISIHYTI TOCHOIAPCHKUM CyJIOM YKpaiHH 1 BHECEHI J10
PEECTpy BUMOT KPEAUTOPIB KEPYIOUMM CaHAIIIEI0 B pAMKax
JIaHOI CyzoBoi mpouenypu. OTke, CIMparoynch Ha TpU-
ITMCH a03alliB [IOCTOr0, ChOMOT0 YaCTHHH IIOCTOI cTaTTi 50
1 ab3aity TpeThoro yacThHM 1ocToi crarti 45 Konekcy [1],
MOXKHA 3pOOUTH BUCHOBOK, y pa3i, SKIIO 3alpOBaAUTH Ta-
KU TiIX1JT 10 3aCTOCYBaHHSI IPOAHATI30BaHMX HOPM, BHU-
JIAETHCS 32 MOXKIIMBE 3a0e3MeUeHHs JIii 111 Yac mpoLe/ypi
caHallil TIPUHIMITY TOBHOTH 1 TPOMOPLIHHOCTI 3a70BO-
JICHHS «BIIKJIAJICHIX BUMOI», 3asBIICHUX [POTAIOM CYII0-
BOI MPOLIE/ypH CaHaIlii 10 MOMEHTY 3iHCHEHHS pO3paxy-
HKIB 3 IHILIMMH KPEMTOPAMH.

OnHak 13 Orisly Ha BIUIMB MEBHUX YMHHHKIB, SIK-OT
BIJICYTHICTb Y PO3ILIL, SIKMH PETYIIOE CYIIOBY MPOLIEAYPY
caHalrlii, HOpMH IL[0JI0 TOBHOB&KEHb TOCHIOIAPCHKOTO CYTy
PO3MIISIIATH BUMOTH KPEUTOPIB, 3asIBJICH] POTSTOM ITPO-
ey pH CaHallii OOpXKHHKA, a TAKOXK TOBHOBKEHB KEPYIO-
YOr0 CaHaI[i€10, Ha BIIMIHY BiJI llepei0aueHnX crarreto 12,
a03a11oM TpeTIM YaCTHHHU TPEThOi CTATTI 44, YaCTUHOFO I1I0-
croto cratti 50 Konekey [1] po3nopsiaHuka MaiiHa i Jiiksi-
JIaTopa, i3 BeACHHS PEECTPy BUMOT KPEMTOPIB, I IBUIILYE
HMOBIPHICTh HEOTHO3HAYHOTI TaKOro miaxoxy. Iloscaimo
BHCJIOBJICHE. SIK yrKe HaromomryBasocs, BiToOpaKeHHs BU-
MOT KpeAUTOpa Y BIATIOBIIHOMY PEECTPI € CaMe YMOBOIO IX
TIOTAIIIEHHS 3 YPaXyBaHHSM YeproBOCTI, 32 BiICYTHOCTI HO-
pMH, sIKa 03BOJMIIA O KEPYIOUOMY CaHAIIEF0 BHECTH PO3T-
JISHYTI TOCTIOAPCHKUM CyJJOM Y paMKax IIpOLeypH caHa-
1ii 10 peecTpy BEMOT KpemmtopiB. Tak, B a03arti BOCEMOMY
yacTiHU Apyroi ctarti 47 Kopekcy BU3HaUeHO, 110 PO3Io-
PSIIHMK MaiiHa 3a pe3yJIbTaTaMy MONepeHbOTO 3aCi JAaHHS
BHOCHTB JI0 PEECTPY BUMOT KPEAUTOPIB BiIOMOCTI ITPO KO-
JKHOTO KPEANTOPa, PO3Mip HOro BUMOT 3a TPOILOBHMH 30-
0oB’s3anHsMEI. KpiM Toro, y JaHOMY BHNAIKY Y KpeIu-
TOpa HasBHE TPABO BUPIIATBHOTO TOJI0CY B MPEICTABHHU-
IBKAX OpraHaX KPEIUTOpPiB, a TAKOXK ICHYE YeproBiCTh
3a710BOJICHHS KOXKHOI BEMOTH [ 1]. OmKke, 30epeskeHHs HO-
PMH B Takii penaxuii He 3a0e3nedye peani3ariii IpaBa KOH-
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KypCHOTO KPEIUTOpa, BAMOTH SIKOTO 3asIBJICHI ITiCIIST 3aKiH-
YeHHsI CTPOKY, BCTAHOBJICHOTO JUIs 1X MOJAHHS, HA IOB-
HOTY 1 IPONOPLIHHICTB 3310BOJIEHHSI Horo BuMor. Cirif Ta-
KO YPaxoOBYyBaTH i Te, 1[0 Ha MOYATOK IIPOLICTYPH CaHaIlil
OOp)KHWKa BINIOBIHUI PEECTp BUMOT KpPEIUTOPIB yiKe
c(hopMOBaHHI1 Ha CTaJIii TOMEPETHROT CyI0BOT TIPOIIEITy PH.
VYce ckazaHe 3aiiBHii pa3 ImiATBEPIDKYE, IO BiICYTHICTB HO-
PMH IOJIO BEJICHHSI KEPYIOUNM CaHAIIIEI0 PEECTPY BUMOT
KpEeUTOpIB MiABHIIYE WMOBIPHICTH HEOAHO3HAYHOTO 3a-
CTOCYBaHHSI HOpPM IPH MPOLIETYPi PO3IIIAAY «BIIKIIAACHUX
BHMOD) KOHKYPCHOTO KPEIUTOPA, SIKi 3asBIISIIOTECS Y CY10-
Bill Iponetypi caHarii OOpyKHHKA.

JI7isl IOBHOTH BUCBITIICHHSI TIMTAHHS 3ayBa)KUMO,
IO 3a/I0BOJICHHS] BUMOT KOHKYPCHUX KPEIUTOPIB, KpiM
HeycTovku (mrpady, MeHi), 3asBJICHUX IMICIs 3aKiH-
YEeHHS CTPOKY, BCTAHOBJICHOTO ISl X MOJAHHS, MOXe
BiIOYyTUCSI TaKOX 3a PaXxyHOK IEBHHX YYaCHHKIB Y
crpasi Ipo OaHKPYTCTBO i TPETIX 0CiO MPOTATOM po-
BaJDKEHHSI Y CIIpaBi Mpo OaHKPYTCTBO, LIO Mepeada-
YeHO YacTUHO choMmoro ctatTi 41 Kozaekcy [1]. Boa-
YaeThCsl, IO BiMOBITHUN MEXaHI3M 33J0BOJICHHS BH-
MOI  KpPEOWTOpIiB TOBHHEH Tmepeadayatd  Taky
000B’SI3KOBY YMOBY, SIK BHECEHHS BIJIOMOCTEH MpO
KpeJUTOopa JI0 PEECTPY BUMOT KPEIUTOPIB.

BucHoBKH. AHaJli3 3aKOHOJaBUUX IPHUIIKCIB A€
3MOTY KOHCTAaTyBaTl HaCTYyITHE.

1. Komexcom Ykpaiuu 3 mporuenyp OaHKpyTCTBa
npsMO HE TependadeHo 3MIHCHEHHS TOCIOIapChKAM
CyJIOM, a TaKOX JIIKBIZIATOPOM Yy TpoLeaAypi JIiKBiarii
0aHKpyTa TOBHOB&)XEHb CaMe MIOJ0 PO3MISLY 3asiB
KOHKYPCHHX KPEIHUTOPIB i3 IPOIIOBUMU BUMOTAMH JI0
OOpKHHUKA.

2. Bumoru KOHKypCHOTO KpeAuTopa, He 3ade3re-
YeHi 3aCTaBOI0 MaiiHa OOpXKHHKa, 3asBJICHI IMICis 3a-
KiHYEHHS CTPOKY, BCTAHOBJICHOT'O JJIsl IIOIaHHS OCTaH-
HiX, PO3IVIAJAIOThCS TOCIOAAPCHKUM CYIOM MPOTATOM
IIPOLEAYPU PO3NOPSIKEHH MaifHOM OOpKHHKA, PO
110 TOCMIOAAPCHKHUI CyJl BAHOCUTD yXBally, siKa 1 € Mif-
CTaBOIO JIJIsl BHECEHHS! PO3IMOPSIHUKOM MaiHa Bi/IIOBI-
JHUX BEMOT 10 PEECTPY BUMOT KPEeIUTOPIB.

3. Kopneke Ykpainu 3 mporeayp OaHKpYyTCTBa MPSMO
HE BCTAHOBJIIOE 3711 iC-HEeHHsI TOCHIOJIAPCHKIM CYIOM IOB-
HOBa)KeHb II0JI0 PO3IJISY B MPOLIEYPl CaHallil MOBHOBA-
JKEHb 3as1B KOHKYPCHUX KPEJUTOPIB i3 TPOIIOBUMH BUMO-
ramu 70 OOpIKHHKA.

4. Konekc Ykpainu 3 nporeayp OaHKpyTCTBa BH-
3HAaYa€ MeXaHi3M JOTpHUMaHHs OalaHCY iHTEepeciB KOH-
KYPCHHX KPEMTOPIB IK THX, III0 MAIOTh IPAaBO BUPIIIIa-
JBHOTO TOJIOCY Ha 300pax Ta KOMITETi KpPeIuTopiB, a
TaKOX 1 SIK THX, SIKi TAKOTO IIpaBa He MaroTh. OnrcaHmii

MeXaHi3M Iependavae HacTaHHs HECTIPUSTIMBHUX Hac-
JAKIB JUII KOHKYPCHHX KPEIUTOPIB, BHMOTH SIKHX
OyI10 3asBJIEHO IiCIsI 3aKiHYEHHS CTPOKY, SKHH BCTa-
HOBJIGHUH JUIsl X TOJAHHSA, 32 YMOBH 3JICHEHHS 10
IIHOT'O MOMEHTY PO3PAaXYHKIB 3 IHIIUMH KPEAUTOPAMH.

5. Kopeke Ykpainu 3 mporieyp OaHKpyTCTBa HE Tie-
penbavae 3/iHCHEHHS KePYFOUNM CaHAIli €10 TOBHOBAKCHB
13 BEJICHHS PEECTPY BUMOT KPEIUTOPIB (BHECEHHS KepyO-
YHM CaHAIII€I0 BIJIOMOCTEH JI0 PEECTPY BUMOT KPEAUTOPIB
PO KOHKYPCHUX KPEIMTOPIB, BUMOTU SKHX BH3HaHI abo
BIJIXHJICHI TOCIIOJIAPCHKUM CYJIOM).
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Abstract

The article presents the modern lifestyle of students of the International Medical Faculty of Osh State Uni-
versity and the characteristics of medical and social factors affecting the health of students. Students of medical
universities, in comparison with other universities, they always have a busy time, there is not always enough time
for timely meals and sufficient sleep. However, the results of these processes come to a more serious violation. It
is right to allocate time for rest, without compromising academic (and in the future — working) time to start with
student life. Acquiring the skills of proper management of temporary resources allows you to increase personal
efficiency, teaches you to highlight the most important things at the moment. According to survey done the con-
clusion is more than 50% of college students are not able to have meal at time due to strict college schedule. Very
serious issue among college students is that they are not able to perform extra curricular activities due to lack of
time which would have helped in knowing skills in different activities. This article contains suggestions to improve
mental and physical health. The article review will concentrate on the prevention of stress and method of doing

good with yourself being a student, to improve sleep and wake cycle and balanced diet.

Aims: To determine the lifestyle and occupational health hazards in the life of medical students, with the
further development of recommendations to improve the quality of life.

Keywords: Students mental health, Sleep deprivation, skipping meals, screen time, depression, extra- curric-

ular activities, college schedule.

In the modern world, people are more absorbed in
work, study, important things and often experience not
just fatigue, but a feeling of emotional burnout. A
stressful situation, fear, untimely meals affect students
to adapttoa new lifestyle, and in the worst case, acquire
bad habits. The beginning of a new student life at med-
ical universities will greatly affect the lives of students,
due to the fact that the educational material they receive
is very difficult to understand on their own, without the
help of a teacher, which is the cause of more stress.
Many students who consciously approached medical
universities were able to spend time for themselves, and
some students fell into panic, despondency, self-pity,
fear-mongering, which, of course, negatively affected
their health and emotional state.

Materials and Methods of research. Study and
analysis of literature, questionnaire, method of compar-
ative analysis, comparative analysis of the results ob-
tained, generalization.

The ongoing situation in learning institutions is
worth raising eyebrows, and therefore it deserves seri-
ous attention. Many factors and conditions are almost
same for students. As we follow modernization we
have to also keep an eye on mental health of students,
they should be physically, emotionally and socially
strong. In the context of getting higher grades and a
tougher competition , we have forgot to talk about an
average individual who have to compete and compro-
mise even with sleep and eating habits. Most of the

learning institutions have very tight schedules and con-
tinuous sequences of study, which affects the students
performance and their mental well -being.

Health is the first and most important need of a
person, determining his ability to work and ensuring the
harmonious development of personality. Unfortu-
nately, many people do not observe the simplest, sci-
ence-based norms of a healthy lifestyle. Some become
victims of inactivity (inactivity), which causes prema-
ture aging. Others abuse food, provoking the develop-
ment of obesity, vascular sclerosis, metabolic disor-
ders. Still others do not know how to relax, distract
themselves from mental and everyday worries, always
restless, nervous, suffer from insomnia, which ulti-
mately leads to a variety of psychosomatic diseases.
Some people, succumbing to the addiction to smoking
and alcohol, actively shorten their lives. According to
the research results, the reason for the presence of bad
habits in students is stress caused by the overload of
curricula, the lack of normal relaxation mechanisms.
As we know the basics of a healthy lifestyle include:
work and rest regime, sleep organization, nutrition re-
gime, organization of motor activity, prevention of bad
habits; psychophysical regulation of the body.

In our work, we would like to reflect the most im-
portant components of a healthy lifestyle of a student,
which will be presented below. Understanding the im-
portance of a well-organized study regime, rest, sleep
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regime, diet, we conducted a survey among students of
the International Medical Faculty.

The raising hot topics of concern for medical stu-
dents is to know how they manage their busy college
schedule with proper sleep. The first question is how do

you cope with the study schedule with proper sleep,
47.9% are trying to cope, but 25% say that they can't
cope because of a busy lesson, and 21% of students say
that they are correcting with studies and there is no
sleep mode.

(1) How you manage your schedule of college with proper sleep ?

211 responses

By not maintaining proper schedule students are
torturing themselves and affecting health, as they can-
not take proper rest and also unable to complete work
on time. Set goals, prioritise tasks, make note of dead-
line, make note of deadlines, start with small work and
make it your habit, do things by pre planning, in the
night decide what you will do in the next morning, take
small breaks and in those breaks also do some relaxing
work, take help from others, reward yourself when you
have completed your daily to do task.

(2) How many hours a day you sleep ?
211 responses

Sleep deprivation could lead to serious health dis-
orders like-risk of hypertension, diabetes, obesity, heart
attack, decreased brain function, memory loss, weak-
ened immune system, psychiatric disorders. Despite the
importance of your studies, but it is no more than your
mental work. You should always try to take care of your
sleep, its effectiveness will increase your efficiency,
and you will feel more energetic and rested. At least 6
hours of restful and uninterrupted sleep at night and
completing college work in the afternoon - early morn-
ing classes are more valuable than late evening classes.

Nutrition plays a significant role in the formation
of a healthy lifestyle of students. Every student can and

@ | manage it properly, and sleep at night

@ It is very hectic as i have lot of college
work, i am unable to take proper rest

| do not complete my college work and
sleep

@ | complete college work, but do not
sleep properly

Sleep is a mandatory and most complete form of
daily rest. For a student, it is necessary to consider 7.5
- 8 hours as the usual norm of night monophasic sleep.
Hours intended for sleep cannot be considered as a kind
of time reserve that can be used often and with impunity
for other purposes. This, as a rule, affects the produc-
tivity of mental work and the psycho-emotional state.
The results of the survey of students showed us that
about 26% of students observe the sleep regime, 44%
sleep -6 hours, and even worse there are students who
sleep only -5 hours (14.2%) and 4 hours (15.6%).

@ 8 hours
@ 6 hours

4 hours
@ 5 hours

should know the principles of rational nutrition, regu-
late their diet. Food serves as a source of energy for the
work of all body systems, tissue renewal. Part of the
energy goes to the basic exchange necessary to main-
tain life in a state of complete rest, about 30 - 40% of
the energy goes to ensure physical and professional ac-
tivity of a person. During their studies, students make
up their own diet, educational institutions also take into
account the time on nutrition when drawing up the les-
son schedule. But our surveys show that more than 50%
of students skip meals during their studies, about 22%
only observe the diet, and there are still students who
sometimes observe but also sometimes skip.
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(5) How often you skip meals because of college schedule ?

211 responses

If meals are not taken or in proper balance it can
lead to weight loss, feeling tired, weaken energy, skin
and hair problems, lower metabolism, menstrual irreg-
ularity. Obviously for this problem there are many so-
lutions, students should be given with healthy and little
amount of breakfast that will help to maintain balanced
diet and reduce eating time. In their lunch some fruits,
salads, juices can be packed with them in addition to
food so they can eat by sharing, this will increase their
diet and they will learn social interaction. Dinner time
should be 3 hours prior to sleep so that the food get di-
gested easily and help sleep better. An important aspect
of the food culture is the regime and the distribution of
calories of food during the day. The maximum amount

@ | have to skip meals normally

@ | manage meal and college schedule
normally

| only focus on meals irrespective of
schedule

@ | rarely skip meals

should be given breakfast, 40-50% of the calorie con-
tent of the daily diet should fall on the morning meal,
about 25% remains for lunch and dinner.

One of the mandatory factors of a healthy lifestyle
of students is the systematic use of physical activity.
They are a combination of various motor actions per-
formed in everyday life, in organized and independent
physical exercises and sports. A large number of people
engaged in intellectual work have limited motor activ-
ity. This is also true of students, 56% of whom say that
they do not have time for sports. But there are students
who actively lead a healthy lifestyle, doing sports
(34.1%), and even more interesting were students who
prefer sports more than studying.

(6) How much time you spend in sports and other activities than studies ?

211 responses

——
T

“A healthy mind stays in a healthy body” is not
just a statement, not a fact to focus on, students should
be good both in school and in extracurricular activities.
Students justify themselves not getting enough time for
hobbies due to college schedules. The general perspec-
tive should be that sports should be encouraged in edu-
cational institutions and extracurricular sports events
should be organized, there are many different competi-
tions among students.

To lead an active lifestyle, one of the key is con-
sidered to be proper time management, specific compi-
lation and time management. The above questions
show that many students do not observe sleep patterns,
do not exercise. And we were interested in their success

@ 3 hours
@ 2 hours
| do not get time for other activities
@ | do not like to do studies, i often spend

most of my time in sports and other
activities

in the classroom and spending time preparing univer-
sity homework, spending time on social networks.

Our attention is drawn to the fact that young peo-
ple who view the weather while studying or for other
social applications spend a lot of time in front of the
screens of mobile devices or laptops. The life of a mod-
ern person can no longer be imagined without such
things as a tablet, phone, computer. Uncontrolled use of
gadgets by a child also does not lead to good, so gadgets
should be in the life of students, but dosed. Most of our
students spend 6-8 hours on the study screening, not
taking into account other social networks. Various
achievements of science in the form of technological
gadgets — all kinds of laptops, computers,
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smartphones, the Internet and TV have become so
firmly embedded in our lives that it is now difficult to
even imagine it without them. We all understand that in
a world that depends so much on communication tech-
nologies, fast search and exchange of information,
technical skills are simply necessary for everyone. But

if you abuse gadgets, the negative consequences will
not keep you waiting. The most common is visual im-
pairment, impaired posture and physical inactivity,
memory impairment and the ability to concentrate if the
child is sitting at the computer for a long time and in
the wrong position.

(3) What is your screening time, for study or for entertainment purpose a day ?

208 responses

@ 8 hours
@ 6 hours
5 hours

@ 4 hours

(4) How you feel due to screen time you suffer from ?

210 responses

The main rule is to maintain a balance in every-
thing. No virtual game can replace real activities: crea-
tive activities, sports, outdoor games, reading books,
walking.

It is necessary to monitor each student's screening
time, on average it is 30-50 minutes a day. If the lesson
requires more time, then take breaks for 10 minutes and
do not miss gymnastics for the eyes. Try not to use
gadgets before going to bed: such activity before falling
asleep excites the nervous system, the child may not
sleep well, have difficulty falling asleep or have night-
mares. No worries screen time can be reduced by play-
ing outdoor games rather then mobile games, by study-

@ Headache

@ Eyes irritation and pain
@ Dizziness

@ Bored

ing from books and reliable sources, use of eye protec-
tive glasses can also reduce eye stress. And talking to
friends more directly rather then chatting or calling will
be helpful.

The following diagram shows that students spend
a maximum of 4 hours a day (45%) on self-preparation,
and this means that the rest of the screening hours are
for other social networks. Having spent more time in
gadgets and having difficulties in communication, they
often become dependent on social networks and chat
rooms. In such cases, not only communication with
peers suffers, but also relationships in the family, uni-
versities.
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(7) How much time you spend on self study per day ?

211 responses

@® 5 hours
® 4 hours

More than 5 hours
@ No time for self study

(9) What are the reasons of not studying properly ?

208 responses

A very strange situation is that currently students
do not practice meditation or physical exercises to
maintain health, but spend more time on social net-
works. And the reasons for unsuccessful studies, the
majority of students answered as a lack of time for
preparation (51.5%), and the other 29.3% simply for-
gets the topics they have passed, 15% do not take into
account due to health. After all, physical exercises and
meditation, listening to soothing music can help them
become more beautiful and turn their innovative ideas
into reality.

After entering medical life students feel emotional
burst leaving home for studies first time for a while is

@ | do not understand

@ Health issues

¢ Lack of time managment
@ | study well but forget

not easy. Students fell study depression, tension of
cracking competitive exam and despite of the fact that
they need to talk about their mental health to parents,
sometime they cannot share these things because they
think parents might get stressed with all that, they don’t
want to panic parents According to a report by the
TrustedSource Board of Medical Education, stress,
burnout and depression are risk factors for medical stu-
dents with serious consequences. The Council reports
that medical students are three times more likely to
commit suicide than the general population. he survey
results we conducted also show that the majority of
30.5% of students felt depressed during their first year.
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(8) What you feel at which year you started feeling depression ?

200 responses

If the student talks to their parents, supervisors,
they will help them make the right decisions, because
parents and teachers are more mature emotionally,
mentally and socially stable. And for sure they will
show them the right way of life, it would be easy to get
access to the mental state of the students.

@ st year
® 2nd year
3rd year
® 4th year
@ Final year

But an interesting fact we have turned out that the
causes of their depression are often due to stress 31%,
insufficient nutrition (29.3%) and sleep 25%, and of
course indicated due to more loss of time for screening.

(10) If you feel headache or depression, what is the reason ?

208 responses

“Medical students report higher levels of psycho-
logical distress than their same-age peers, despite hav-
ing similar or healthier profiles than peers at the outset
of medical school,” according to a 2018 study Trusted
Source. The results of various studies show various
stress factors for medical students, such as: academic
stress, problems with work-life balance, conflicts in re-
lationships, poor guidance or support of students,
amount of information, finances, uncertainty about the
future, lack of time for yourself, responsibility, the need
to be successful.

A 2018 study surveyed 1,137 medical students in
Florida and found that “stress levels increase during
medical school, peaking either in their sophomore year
or when students enroll in medical departments.”

Sources of stress in medical school may vary de-
pending on your year of study:

* Academic workload was the biggest stress for
first-year students, while financial difficulties were the
lowest stressor.

@ Sleep deprivation
@ Lack of healthy food
More screen time

® Stress

* For second-year students, competition with peers
was the most stressful.

* Third-year students had the highest work-life
balance conflicts, romantic relationships, family de-
mands and personal medical conditions.

* As for the fourth-year medical students, the most
intense stress was coming into contact with human suf-
fering.

Solution: Fix your schedule to sleep at 9 Pm. 6
hours sleep is enough, if you oversleep, or sleep less
then you might get some mental disorders like depres-
sion. Have poor memory. Eat 3 hours before bed it help
in asleep faster, get rid of heartburn, and enhance
health. Perform a simple workout to eliminate brain
fog. Plan your morning a night before, find a way to
create flow in your morning hours. Look at your sched-
ule, align your priorities, schedule tasks to handle first.
Take a glass of water, drinking water on empty stomach
will help you: lift your mood, reduce food cravings,
eliminate the sluggish feeling. Eliminate screen time 1
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hour before bed. This will help fall sleep in 2-5 minutes.
Get rid of phone addiction and quit overthinking in bed.
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AHHOTAIUA

I/ICCJIGI[OBaHI/Ie HOTpe6JIeHI/I$I aHTI/IMI/IKp06HLIX IIpeTIapaToB ABJIIETCA BAXKHBIM KOMIIOHEHTOM KOMITJIEKCHBIX
MPOTrPaMM 0 KOHTPOJIIO 32 THOWHO-CENTUYECKIMH 3a00JICBaHMSIMHU B CTAIIMOHAPE M MPOPUIAKTHKE aHTHOHOTH-
KOPE3UCTEHTHOCTH MUKPOOPTaHU3MOB. J{nHAMHKa TOTpeOIeHNsT aHTUMUKPOOHBIX IPEapaToB B CTAITHOHAPAX, C
OJTHOM CTOPOHBI, 0TOOPaXKaeT NCIIOJHEHNE COBPEMEHHBIX KIIMHIYESCKUX PEKOMEH/IAIHM, a C IPYTOil — TOKa3bIBaeT
OBOJJIIOIIMOHHBIC U3BMEHEHU S PE3UCTEHTHOCTU MUKPOOPTaHN3MOB. B PE3YIBTATE NPOBEACHHOTO UCCIICAOBAHUS 110~
TpeOJIeHN aHTAMAKPOOHBIX IIPEMapaToB B CBA3M C IepenpoQrIIpoBaHIEM MEIUITTHCKOM OpraHU3aI[iH IS OKa-
3aHAS MeIUIMHCKON momomy manueHTaM ¢ COVID - 19, Obui mpoaeMOHCTPUPOBAHEI OCHOBHBIC TEHICHITHN
U3MCECHCHUS UX HOTpe6JICHI/I$I.

Abstract

The study of antimicrobial drug consumption is an important component of comprehensive programs for the
control of purulent-septic diseases in the hospital and the prevention of antibiotic resistance of microorganisms.
The dynamics of antimicrobial drug consumption in hospitals, on the one hand, reflects the implementation of
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modern clinical recommendations, and on the other hand, shows the evolutionary changes in the resistance of
microorganisms. As a result of the study of antimicrobial drug consumption in connection with the conversion of
a medical organization to provide medical care to patients with COVID - 19, the main trends in their consumption

were demonstrated.

Karouessie cioBa: dapmakosnuaemuonorus, dapmakorepanus, DDD-aHanu3 aHanmu3, aHTUMUKPOOHBIE

TIpenaparsl.

Keywords: Pharmacoepidemiology, pharmacotherapy, DDD analysis, antimicrobial drugs.

Beenenne
C xoHna stHBaps 2020 . BO MHOTHX CTpaHaX MHUpa
CTali ~ PETHCTPUPOBAThCS  Cllydad  3a00JIeBaHUS

COVID-19 u 11 mapta 2020r. BO3 00bsiBUIIa O Havase
nagaemuu COVID-19. B HacTosiee BpeMs, B J€UCHUN
COVID-19 mmpoko ucrons3yeTcs naToreHeTnaecKas
Tepanusl, KOTopasi MpeACTaBlIeHa IPUMEHEHNEM: TJIIO-
KOKOPTUKOMJHBIX MpenaparoB (JeKcameTa3oHa, Me-
TUJINPEAHU30JI0HA), HHTHOUTOPOB siHyC-KKHa3 (Todha-
uuTHHUOa WM OapuiuTuHKMOa), uHruouropa MJI-17
(nerakumab), naruduropa NJI-6 (onokuzymada), 6io-
katopsl perienropa WMJI-6 (Tomumusymab, capuiymad,
neBusMMad). OTHUM U3 YacThIX OCJIOKHEHHUH BCEX BbI-
LIETIePEYUCIICHHBIX MTPENapaToB, SBISTHCS MOBBIIIEH-
HBIH PUCK Pa3BUTHsI BTOPHYHBIX OaKTEPHAJbHBIX HH-
¢dexiuu (BpemeHHbIE METOIMYECKHE PEKOMEHIAIIUH
"IMpodunakTika, TUarHOCTHKA U JIEYEHUE HOBOI KOPO-
HaBupycHoit ungpekiun (COVID-19) [3].

WHbekIun, CBSI3aHHBIX C OKa3aHHEM MEIHIIHH-
ckoii momornu (MCMIT, aurn. Health care — associated
infection - HAI) ocHOBaHBI Ha CYIIECTBYIOIINX TEOPe-
TUYCCKUX NPEACTABICHUAX O 3aKOHOMCPHOCTAX pa3BU-
THS SMUIEMHYECKOr0 Ipolecca B MEIMIMHCKUX Opra-
Huzauusax (MO). OOmuM KpuTepueM IJisi OTHECCHUS
undpexkunit k VCMII sBnsiercss HemocpencTBEHHAs
CBSI3b UX BO3HMKHOBEHHS C OKa3aHHEM MEAMIIMHCKON
MOMOIIH (AUATHOCTUKOM, JIeUCHHEM, MTPOQUITAKTHKON
u peabusmranueii). Umenno nosromy k MCMII otHO-
CAT CiTy4au MH(EKLHH, He TOJIBKO IPUCOETUHSIOLINECS
K OCHOBHOMY 3a00JIEBaHHIO y TOCTIUTAIM3UPOBAHHBIX
MIAMEHTOB, HO M CBSI3aHHBIE ¢ OKAa3aHUEM JIFOOBIX BH-
JI0B MEUIIMHCKOM TOMOIIH, B TOM YHCJIE ¥ CIIy4aH HH-
(GUIUpPOBaHUS MPOU3BOAUTENEH MEIUIIMHCKHX YCIyT
(CanlluH 2.1 3.2630 10). Ha ocHOBaHUH BBIIIEU3IIO-
KEHHOTO MOXHO IIPEAIIONOKUTH, YTO BOSHUKHOBEHHS
BTOPUYHBIX OaKTepHANTbHBIX HH(EKINH y TTalJUEHTOB C
COVID-19, asusrorcas UCMII.

B ux neuennn npobriemMa pe3uCTEeHTHOCTH OaKTe-
puil BEIXOOUT Ha TepBbIi tiaH. Cpenu Hanbomee pac-
NIPOCTPaHEHHBIX - HO30KOMHAIbHAs BEHTHIISATOP - ac-
COLMMPOBAHHAS! ITHEBMOHHSL.

3aTpaTel Ha aHTHOAKTEPHANBHYIO TEPalUIO CO-
CTaBJIIOT OoJiee 4 OromKeTa MeIUIIMHCKUX OpraHu3a-
nuit. 3-3a mMpoKoi pacpoCcTpaHEHHOCTH BO30Y/IH-
Tenel BHYTPHOONBHUYHBIX HH(EKINI ¢ MHOKECTBEH-
HOW yCTOWYHBOCTHIO K aHTHOMOTHKAM 3(PPEKTHBHOCTD
AHTUMHUKPOOHOH Tepanuu cHukaercs. Oxono 50% ma-
LUEHTOB OTIEJICHHH peaHUMAIlMU MMEIOT WH(EKINH,
TIOJIOBHHA U3 KOTOPHIX — BHYTpuOOoIsHNYHBIE. TCMII
YBEIMYNBAIOT PUCK CMEPTH B OTACICHUSIX PeaHMMAallUH
B 2,5 pa3a [8].

OpmHUM W3 BaXKHEWINMX HAIpaBleHUH (apMako-
MU AEMHOTIOTHUECKUX HCCIICJOBAHUMN SBIISCTCS aHAIN3
oTpeOIIeHNsT aHTHMHUKPOOHBIX ITPENapaToB NPH PHCKE

(opmupoBaHUsT aHTHOMOTHKOPE3UCTEHTHOCTH, CBSI-
3aHHOM C HEOOOCHOBAaHHBIM W HEKOHTPOJIMPYEMBIM
Ha3Ha4YeHHEM IpenapaToB AaHHOH IPYIIIHI B OTACIBHO
B3SITOM CTallMOHApe, PETHOHE, CTPaHe U B MUPE B Iie-
JIOM.

B Hacrosmiee BpeMsi 10Ka3aHO, YTO MaclITabHOE
npumenerre AMIT mpruBoAMT K JOCTaTOYHO OBICTPOMY
HapacTaHHWI0 YCTOMYMBOCTH K OTHM Mperapa-Tam.
VIMeHHO mo3TOMY M3y4YeHHe NUHAMHUKH MOTPeOIeHUs
AMII siBnsiercss 00s3aTeNbHON M HEOTHEMIIEMOM Ya-
CTBIO aHaIM3a (hapMaleBTHIECKOTO

W3yyeHne NMHAMHUKHA TOTPEOJIEHUS] CUCTEMHBIX
AHTUMHKPOOHKIX nperapatoB (AMII) siBisieTcst HEOThb-
€MJIEMOI1 YacThIO aHalli3a PErHOHAIBHOTO (hapMarieB-
THueckoro peiaka. Haunnast ¢ 2001 roma B pamkax npo-
ekta ESAC (European Surveillance of Antimicrobial
Consumption) npu nojaep:xke EBponeiickoii komuc-
CUU MOHHUTOPHUHT HOTpe6J’leHH$[ CHUCTEMHBIX aHTUMUK-
POOHBIX TIpernapaToB MPOBOAUTCS Oostee yeM B 30 cTpa-
Hax Esponsrl [9,10,11,13].

[MosiBnenne Ha QapMalieBTHUECKOM PBIHKE MHO-
’KECTBa HOBBIX aHTHOAKTEPHAIBHBIX MpErapaToB, pOCT
PE3UCTEHTHOCTH MUKPOQIIOPHI K aHTUOMOTHKAM, pac-
MIPOCTPaHEHUE MPOOJIEMHBIX PE3UCTEHTHBIX IITAMMOB
KaK B yCJIOBUAX CTallIOHApa, TaK U B aMOyJIaTOpHOI
MPaKTHKE, OCIOXKHSIIOT MpoBeeHue 3 HeKTHBHON aH-
THOaKTEepHaNbHON Tepanu [2,7,14].

DapMaKko3NUAEMUOJIOTUYECKOE  HCCIIEI0BAHUE
MO3BOJISIET OLIEHUThH CYIIECTBYIOIME CTEPEOTUIIBI aH-
THOAKTEPHAJIbHOM Tepanuy, BEIABUTE CeLU(DHYECKUe
OTKJIOHEHHS! OT COBPEMEHHBIX CTaHAAPTOB U HAMETUTh
NepPCIEKTUBHI TOBBIIICHNS KaueCTBAa JICYCHNU S OOTBHBIX
C THOMHO-BOCTIAIMTEIBLHBIMY 3a00JeBanusamu [1,2,5].

CriernanucTsl TOCIUTAIBHOTO 3BeHa, paboTaro-
mue B cepe OLEHKH MOTPEONICHNs aHTUMHKPOOHBIX
IIPenaparoB, JaBHO OMpPEAEININ B3aUMOCBS3b MEXIY
noTpebieHueM aHTHOMOTHKOB U CHUKEHHEM UyBCTBH-
TEJIPHOCTH K HUM OaKTepHalIbHBIX MaTOTEHOB IO pe-
3yJbTaTaM aHTHOHOTHKOTpamM [14].

DapMaKO3MUIEMHUOJIOTUS CTAaBUT CBOEW LIEJBIO
palMoOHAIBHOE  WCIIONB30BAHHE  JIEKAPCTBEHHBIX
CpelCTB Ha ypoBHe nonyssiuid. J{yis npoBenenus dap-
MaKO3IMUAEMHOIOTHIECKOT0  MOHUTOpuHTa ~ AMII
Hanbosee ONTUMANbHBIM SIBIAETCA HCIIOJIb30BaHNE
DDD-nokazareneit, "3MEHEHHE KOTOPHIX M3ydaeTcs B
JUHAMHKE, YTO JAeT BO3MOXKHOCTBH ITOJIydaTh peajlb-
HBIC JAHHBIE 00 WX MOTPEOJICHUH U OIPENeNsATh TeH-
JICHITUH UCTIOIB30BAaHMS 3TON TPYIIITEI IIPETapaTos.

Jlo HacrosIIero BpeMEHHU NPH OKa3aHWU MEIH-
nuHCKON momonmw nanueHTamM ¢ COVID - 19 me npo-
BOJWINCH KPYITHOMACIITaOHBIE WCCIIEAOBAHUS TIO-
TpeOIeHnusT aHTUMHUKPOOHBIX mpemnapaToB (AMII) B
CTalMoHapax ycioBusX. [losydeHHbIE JaHHBIE TTO3BO-
JSIT OLICHUTDH BBIMOJIHEHHE KIMHUYECKUX PEKOMEH/a-
i, UMeHHO mosToMy n3ydenne norpeodnenust AMIT
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B CTalMoHapax Kak CyObeKTax ¢ HauOOJBIINM ypOB-
HEM HCTIOJIb30BAHMS UX SIBJSIETCS] BAKHBIM KOMIIOHEH-
TOM KOMIUIEKCHBIX ITPOTpaMM NPO(HIAKTHKHA pa3BH-
TSI aHTHOMOTUKOPE3NCTEHTHOCTH Ha BCEX JTaIax OKa-
3aHUS METUIMHCKOMN ITOMOIITH.

Heas nccnenoBannsi: ONEHNTh U3MEHEHUS B T10-
TpeOJIeHNN aHTUMHUKPOOHBIX IPENapaToB, Ui CUCTEM-
HOTO NMPHUMEHEHUS B MHOTONPO(UIEHOM XHpYyprude-
CKOM CTallMOHape NpH NepenpoHUIMpPOBAHUU €ro B
TIPOBU30PHBIN TOCIHUTAIB IS OKa3aHUS MEIUIIMHCKON
oMoy naiuentaMm 6oasHEIX COVID-19, Ha ocHOBa-
HUH (HapMaKOodNUAEMHOIIOTHYECKOTO aHAJIN3a.

Marepuan ¥ MeTOIbI.

IIpoBenen ananmu3 wucnonb3oBanus AMII B
KI'BY3 «l'opoackast kimuHHYeckasi OOJIbHUIIA» UMEHU
npogeccopa A.M. BoiiHo-fcenenkoro M3XK 3a ne-
puoa 2003-2022 rr. C 2020r. gaHHas MeAMIIMHCKAS
opranmzauus (MO) nepenpodunupoBaHa B IpoOBH30P-
HBIH TOCTIMTAJb JJIsl OKa3aHUsl METUIMHCKOM TTOMOIIIN
narentam oonpHBIX COVID-19.

OOBEKTOM HCCIIEIOBaHUS CIYXWIa OTYETHO-
yueTHasi JOKyMEHTAIHs 110 3aKyIKe U PacX0J0BaHUIO
AHTUMHUKPOOHBIX MPETAPaTOB I OTACIICHHIA CTaIHO-
Hapa 3a 19 ner. CTonMOCTb penapaToB ONpeaessiach
0 LIeHaM Ha MOMEHT X 3aKYIIKH, JIajiee ONpeesuiach
CyMMa 3aTpaT 3a KaKIblil aHanu3upyemsblil ron. Pac-
Npeaci€eHue HCIOJIb3YEMbBIX aHTI/IMI/IKpO6HLIX nmpena-
paToB MO TPYyIMIIaM OCYIIECTBISUIOCH COTJIACHO aHa-
TOMO-TepareBTuuecko-xumuueckoit (ATX) knaccudu-
Kanuu n MEXAYHAPOAHBIM HEIMaTCHTOBAHHBIM
HaumeHoBaHwsiM (MHH) ¢ mocnenyronmm neneHreM
COIJIACHO XUMHYECKOT'O CTPOEHHUSI ¥ pAaHKPOBAaHUEM B
Mopsijike yObIBaHUSI 3aTparT.

JUsl KOMMYECTBEHHOI'O OIMCAHMUs HOTPEeOIeHHS
AMII ucnons3oBanack pekoMenayemas BO3 cuctema
«ycnoBHBIX cyTouHbIX 703» (Defined Daily Doses
(DDD) [10]. KomnuectBo DDDS ricmons30BaHHBIX aH-
TUOMOTUKOB BBIpaXkasioch B Buie kKomuyectBa DDDS Ha
100 xotiko-aueii (DID). Benmmunnaa DDD mjist kaxxaoro
KOHKPETHOTO Ipenapara ObUIM B3ATHI U3 MH(OpMa-
UM LEHTpa MOTPEOJICHUS JICKAapCTBEHHBIX CPEICTB
BO3 [11]. Uudpopmanus o Konu4ecTBE KOMKO-THEH,
IIPOBEJCHHBIX OOJIFHBIMH B CTAlIHOHApE, ITOIy4YeHa U3
O(QUIMATBHBIX €XKETOAHBIX OTYETOB MEIULIMHCKOI
OpraHH3alHUu.

Konngectso DDDs ncnonb30BaHHBIX aHTHOHMOTH-
KOB BBEIpa)kaJock B BHjae KommdectBa DDDs na 100
koiiko-gHe. DDD na 100 KoiiKo-IHEH paccUUTHIBA-
JIOCh KaK OTHOIICHHE CYMMapHOT'0 KOJIMYIECTBA JIeKap-
CTBEHHOTO CPEZCTBa, MOTPEOIEHHOTO B TeueHue 1 roma
ymHOxkeHHoro Ha 100, k DDD ymMHOXEeHHOMY Ha KO-
qecTBO KOMKO-mHeHd. Bemmumna DDD giug kakmoro
KOHKPETHOTO IIperiapara ObUTH B3ATH U3 WH(OpManu
LIEHTpa TOTPeOICHNS JEeKapCTBeHHBIX cpeacTs BO3
(WHO., 2003).

JOCTOBEpHOCTh pa3IM4Uil MOJYYEHHBIX JaHHBIX
OTIpeieNsuIach MOCPEACTBOM KOPPEISLMOHHOTO aHa-
JI3a C pacueToM JIMHEHHBIX K03(PUITMEHTOB KOppems-
LM, OIIEHKOW HAIIPABJICHUS M CHJIBI CBA3W W MPOBEP-
KOH HyJEBOH THUNOTE3Bl 00 OTCYTCTBUH 3HAYNMOU

cBa3u ipu p<0,05, a Takxke MeToAA ¥2, YPOBEHb 3HAUH-
MoOCTH pazauuuil npuHAt npu p<0,05.

PesyabTaThl.

3a mccieayeMblil IeproJl BpEMEHH Hapsity ¢ 00-
UM yBenM4YeHHueM QuHaHcupoBanus MO 1o cratbe
«MenukaMeHTBD MPOMU30IIIO0 JOCTOBEPHOE YBEIHYE-
HUE JIONIM PacXojioB Ha aHTUMUKPOOHBIE TIPETIapaTsl ¢
1212304 py6. B 2003 romy no 6525861,3 py6. B 2019
roay (uHeHHbI KoadduipeHT koppesuuu 0,33 , aro
TOBOPHUT O TNPSAMOW BecbMa BBICOKOW CTATHCTHYECKH
3HaunMoi cBszu; p<0,05). Ilpu >TOoM oOpamaer Ha
ce0s1 BHMMaHHE OTCYTCTBHUE 3HAUMMBIX H3MEHEHUH
CYMMapHOTO MOTpeOIeHns aHTUMUKPOOHBIX Mperapa-
TOB 3a 16 JIETHWIA ITepro]] C MaKCUMaJIbHBIMH KoJe0a-
Husmu ot 52,8 DDD na 100 xoiiko-aueit B 2003 roxy
1o 64,5 DDD na 100 koiiko-aneii B 2019 roay (Puc. 1).

OnwuchiBaeMble TEHJICHITUM BO3HHUKIIM M3-332 KOp-
PEKIMH TEXHOJOTUYECKHUX MPOIIECCOB OKA3aHUs ME/IH-
UHCKOHM momouw B MO, B 4aCTHOCTH HIMPOKOTO BHE-
peHUsl aHTHOMOTHUKONPO(MHUIAKTUKN B XUPYPIUUECKHX
OTJEJICHUSX, a C IPYTOl CTOPOHBI OOBSICHSIOTCS U3Me-
HEHHEM MHKpPOOHOTO Tel3a)ka THOHHO-BOCHAIUTENb-
HBIX 3200JIeBaHUH.

B 1o ke Bpemst, npu nepenpodumupoBanun MO B
MPOBU3OPHBIN rocutans orMedaercss B 2020r. oTMe-
JaeTcs JanbHeiee yBenuueHue 3arpat Ha AMIL, o
29559934 py0., u yBenuueHueM norpednenus ao 114,4
DDD na 100 xoiiko-nuedr B 2020 romy (p<0,05), B
CBA3U C HUCIIOJIB30BAHHUEM BpeMeHHBIX METOANYECCKUX
pexomenganuu "[IpodunakTika, TMarHoCTUKA U Jede-
HEE HOBO# KopoHaBupycHoi uHpekuun (COVID-19)
Bepcus 1-9. «[lanuenTam ¢ KIMHUYECKUMH GopMaMu
KOPOHAPOBUPYCHOM HH(EKINH, TPOTEKAIOIMMH C 110-
pa’keHUEM HIDKHUX OT/EJIOB PECIUPATOPHOIO TpakTa
(TTHEeBMOHHS), TOKa3aHO Ha3HAUYEHUE aHTUMHUKPOOHBIX
npenapatosy [3].

B nanbHeliem npu nosisieHUM BpeMeHHBIX Me-
Touueckux pekomenaanuu "lpoduiakruka, quarHo-
CTHKA W JIeYeHHE HOBOW KOPOHABHPYCHOH MHQpEKINU
(COVID-19). Bepcus 10. «IlosToMy momaBisromiee
6onpmmaCTBO MarpenToB ¢ COVID-19 ue HyxxaaroTcs
B Ha3HAUYCHHM aHTHOAKTEpHAIBHON Tepamuu» [4], o1-
meuaetcsi B 2021r. cHmkenue norpebnenust mo 91,1
DDD na 100 xotiko-nHeit mpu pocte 3atpat Ha AMII,
1o 34231075,96 py6., 9To 0OBACHSIETCA arpecCUBHON
naToreHeTHueckoi Tepanueii nanuentos ¢ COVID-19,
(hopMupoBaHHEM HMMYHOAC(UITNTHBIX COCTOSHHUN Y
HUX U Kak ciencteue ucrnonb3oBanueM AMII pesepsa
(Puc. 1).

Anamm3 ngetainbpHOCTH 32 2020 — 2021r. mmokasai,
YTO MCIIONIb30BAHUEM arpeCCUBHOI MATOT€HETHYECKON
Tepamnuy, U CHIbKeHne notpednenns AMIL, npuserno k
YBEIMUYCHHUIO JIETABHBIX UCXOJ0B Y HMAllMEHTOB HAX0-
JImAXcs Ha ctannoHapaoM sedernu ¢ COVID-19, co-
otrBeTcTBeHHO ¢ 7,07% mo 8,99%, 3a cOOTBETCTBYIO-
e nepuos (p<0,05) .

IMoctpoennas mporao3Has mozaens 10 2023 roma
MIOKa3bIBAET BEPOSITHOE JAJIbHEHIIEe CHIDKEHNE 3aTpaT
Ha aHTUMHUKPOOHBIE TpenapaTsl P OTCYTCTBHU 3Ha-
YUMBIX WM3MEHEHHWH WX CyMMAapHOTO IOTpeOieHus
(Puc. 1).
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[Tpu npoBenerny ananmsa notpednerns AMII o
rpymmam (ATX n MHH), 3a ucciiegyemsrit mepruon B
MO BBISBIEHO IOCTOBEPHOE M3MEHEHHE CTPYKTYPHI
OTpeOJIeHNsT aHTUMHUKPOOHBIX TPENapaToB MO TPyII-
naM. B gacTHOCTH, BBISIBIEHO TOCTOBEPHOE COKpAILE-
Hue notpebnenus rpynnsl JO1G aMPHOTTTMKO3WHbIE
aaTuoOuotuku ¢ 14,39 DID B8 2003 roxy 1o 1,85 DID B
2022 roxy (p<0,05), JO1C Gera-nakramMHBIE aHTHONO-
TUKH-neHnIIHHEL ¢ 19,34 DID B 2003 roay mo 5,57
DID B 2016 roay (p<0,05) n nanpHelIEMY CHHYKEHUIO
nx norpebnenus, JO1E cynbhanunamuas 1 TpuMeTo-
mpum ¢ 1,64 DID B 2003 roxy no 0 DID B 2016 roxy
(p<0,05).

B 10 e BpeMmsi BO3pOCIIO MOTpeOIEHHE TPYIIIBI
JO1DD nedanocrnopuns u ux aHanory, [11 mokoneHus
¢ 2,13 DID B 2003 roxy no 33,4 DID B 2020 roxy
(p<0,05), JOIM aHTUMUKpOOHBIE Tpenaparsl, MPOU3-
Boauble xuHosoHa ¢ 4,11 DID no 36,14 DID B 2020 1.
(p<0,05) (Tab. 1).

YBenuuenue norpednenus rpynn AMIT B 2020 T.
B ripoBu3opHoM rocrmraie (DDD na 100 koiiko-nHei),
JOIMA ®ropoxunomnonsl, JOIDD nedanocnopunsr u
ux a”anoru, [II moxonenust, JO1FA Maxkponubl, mos-
HOCTBIO COOTBETCTBYET KJIMHHYECKUM PEKOMEHIAIHSIM
[0 BEJICHUIO MAlIEHTOB C TSHKEJIOW BHEOOIBHUYHOM
TTHEBMOHHUEH [6].

B 2021r. otmeuaeTcs yBenu4deHUE MOTPEOIEeHUS
AMII pesepsa JO1DH KapOGanenemsbl, 4To 00ycIliOB-
JIEHO TIOSBJICHHEM B CTAllMOHApE MOJIMPE3UCTEHTHBIX
(C yCTOHYMBOCTBIO MUKPOOPT'aHU3MOB K TpeM U Ooiee

KJaccaM aHTUMHUKpOOHBIX mperapatoB XDR u manpe-
3ucTeHTHBIX (pandrug resistance (PDR) wmmukpoop-
TarHU3MOB, C YCTOHYMBOCTHEO MX KO BCEM AHTHMHK-
POOHBIM IpenapaTam) MTaMMOB MUKPOOPTAHU3MOB.

[Ipu mpoBeZeHHN CPaBHUTEIBHOTO aHaNIW3a IO-
tpebnenus AMII 8 DDD na 100 oiiko-nreit (DID) mo
MHH c 2003 r. oTmMeudaeTcsi TOCTOBEPHOE CHUKEHHE
notpediaenus amnunuHa ¢ 13,46 mo 1,6 DID B 2022
rogy (p<0,05), renramuimna c 14,3 no 0,2 DID
(p<0,05), 6enzmmennummHa 5,47 1o 0 DID (p<0,05)
(Tab. 2). B 10 xe Bpems 3HAYUTEIBHO BO3POCIO MO-
Tpebnenue nedortakcuma ¢ 1,61 1o 25,9 DID B 2020r.
(p<0,05), merpornaazomna ¢ 2,1 no 10,4 DID (p<0,05),
neBoduokcaraa ¢ 0 10 23,89 B 2020 1. u 6,51 DID B
2022 r. (p<0,05), meponenema ¢ 0,02 mo 4,83 DID
(p<0,05) (Tab. 2).

[Tpu npoBeaeHny aHanu3a GUHAHCOBBIX 3aTPAT O
MHH (Ta6. 3) BbIsiBIEHO, UTO, OONEE YETBEPTH 3aTPaT
B 2022r. mpuxoautcs Ha Cefotaxime, combinations, a
tarke Meropenem u Cefepime + Sulbactam, ucnoss-
3yeMble ISl JIeYeHHs MAIllMeHTOB C THOHHO-CENTHYe-
CKUMHUM 3a00JICBaHUSMHU, BBIICIUBIINX MOJHUPE3H-
CTCHTHBIC MUKPOOPTAaHU3MBI, ABJIAOIIMMUCH BO36yllI/I-
TENSIMH ~ TSDKENbIX  (opM  BHYTPHOONBHHUYHBIX
HHDEKIHA.

B TO x€e Bpemsi, moAX0/abl K BEJICHUIO MaIlUEHTOB,
BBIACJIMBIIUX MAHPE3UCTCHTHBIC ITAMMaMU MUKPOOP-
TaHU3MOB, Ha CETOHANIHUM JIeHb He pa3padoTaHbl. Bo
MHOT'OM 3TO 00YCIIOBJIEHO OTCYTCTBHEM d(PPEKTHBHBIX
AHTUMHKPOOHBIX MpenaparoB, kak B Poccuiickoit ®e-
JIepaIiy, TaK U 3a PyOex oM.
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B st1oi1 cBs3u crparerus ucnons3zoanus AMII y
TaKUX MAlUEHTOB, CTPOUTCS Ha MOJU(UKAINU CyIIe-
CTBYIOIINX CXEM aHTHOAKTepHAJIbHOW Tepamuu (yBe-
JInYeHUs CyTOUHBIX 103 AMII 10 MakcuManbHO paspe-
IIEHHBIX; KCIOJb30BaHUE IPOMJIEHHBIX HH(Yy3uH
AMII; pacupenue noka3zaHusl Al IPOBEACHUSA KOM-
OMHMPOBAaHHOM aHTMMHKpPOOHOH Tepammu). B utore,
BCE 9TO IPUBOAUT K YBEIHMUYCHUIO (JMHAHCOBBIX 3aTpaT
Ha rpynmy AMII u pocty nmorpebnenuss AMII pesepaa.

B nensix nanpHeiero copepieHCTBOBaHUS U 10-
BbIMEeHUST 3()(HEKTUBHOCTH aHTUMHKPOOHOM Teparuu
HEOOXOJMMO COIOCTaBJIIEHHE IIONyYSHHBIX IaHHBIX
ypoBHsi otpebienust AMII ¢ MOHUTOPHHTOM MUKPOO-
HOH (JIOPHI M AaHTHOMOTUKOPE3UCTEHTHOCTH I10 CTAIH-
OHapy B LIEJIOM U 110 OTAEJICHHSIM C BBICOKMM MOTpPeO-
JICHHEM aHTUMHUKPOOHBIX XMMHOIIPENapaToB.

BeiBoabI:

1. KoMIieKcHbIM aHamu3 MOTPEOICHUS JieKap-
CTBEHHBIX CPE/ICTB, B YACTHOCTHU, TAKOH pPeCypcoeMKon
TPYIIIBI JIEKAPCTBEHHBIX CPEJACTB, KaK aHTHMHKPOO-
HBIE TMpernapaThl, JaeT BO3MOXXHOCTH BBISIBUTH CYIIE-
CTBYIOIINE IIPOOJIEMBI ¥ TOBBICUTH () (EKTUBHOCTD pa-
0OTBI IO ONTHUMH3AIINH JIEKAPCTBEHHOT'O 00ECIIEYeHU S
U palyoHann3anuy GpapMakoTepanuy.

2. MOHUTOPUHT MOTPEOJICHUs] aHTUMHKPOOHBIX
IperapaToB B OTACICHUAX CTallMOHApa MTO3BOJIUT MPHU-
HSTb CTPATErnYeCKUE PEILICHUS 110 ONTHUMH3ALIUH aHTH-
OMOTHKOTEpANUH C MPUBEIACHUEM B COOTBETCTBHE KO-
JIMYECTBA ¥ aCCOPTUMEHTA MPUMEHSIEMbIX aHTUOUOTH-
KOB ¢ npo¢uiieM MOoApa3IeNIeHni cTalnoHapa.
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Abstract

In the article, it is emphasized that the curriculum reform is conditioned by the need to ensure the adequacy
of the implementation of education in Azerbaijan to the challenges of the 21st century, to train a creative, self-
developing personality. Also, in the research work, the importance of the educator's reference to the "system-
structure"” approach both in familiarizing himself with the essence of the "General education program™ and in his
practical activities related to its implementation is drawn into the center of attention.

The article presents adequate generalizations of the evidence collected on the basis of the "system-structure™
dialectical approach, which aims to reveal the nature of the sub-systems included in the "Assessment of Student
Achievements" block of the "block-scheme" form of the structure of subject curricula in general education schools

of Azerbaijan.

Keywords: educational program. Curriculum, diagnostic, formative, summative assessment, in-school

assessment, assessment tools, assessment standards.

Relevance of the research topic

Observations show that mistakes are made in the
activities of educators in the application of the subject
curriculum at the general education level. This has a
negative effect on the efficiency level of the teaching
process of the relevant subject.

It is undeniable that the level of understanding of
any real existence (objective existence) has a
determining effect on the results of using it in adequate
directions. On the basis of our scientific observations
over the past ten years (at the stage of applying a new
approach to the philosophy of general education in
Azerbaijan), we have come to the conclusion that, in
addition to a number of reasons, the essence of the
subject curriculum is not sufficiently understood by
these subjects at the basis of the errors manifested in
the activities of educators in the process of using
subject curricula. honest lack of understanding stops.

Based on our current experience in the field of
scientific activity, we claim that the "system-structure”
approach (the idea of L. Bertalanf [14;8], which is the
basis of system analysis) is the most reliable dialectical
method of understanding any objective reality (material
or spiritual) and getting to its essence. , in other words,
it is a way of spiritual awakening (It is essentially a
form of cognitive action). The analysis of the materials

we have collected gives reason to say that this method
is not used enough in the theoretical and technological
directions regarding the discovery of the essence of the
subject curriculum and the determination of its
application methods. Therefore, we recommend that
only one of the many issues aimed at solving the
problem that created the basis for the manifestation of
the above-mentioned error - "The interpretation of the
characteristics of the elements of the "Assessment of
student achievements" block of the subject curricula
applied in the general education schools of Azerbaijan"
and its actual We claim to be a research topic.

Interpretation of generalizations formed on the
basis of research materials

It is known that "in the 21st century, the main
value in the life and development of both society and
each of its members is a creative, self-developing
personality" [15; 16] and there is also the fact that
education cannot exist outside the realities of a
changing world. [11] Therefore, since the main value in
the modern period is a creative, self-developing
personality, the educational process should form
creativity and self-development abilities in the child.
This, in turn, is based on activity, the need to
understand and abilities, which are interpreted by the
schematic representation below: (Scheme 1):
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Activity, need and ability to understand

——

Don't think logically

Independent decision making

Independent acquisition of
knowledge

A critical approach to objects and
phenomena of the environment

Change what's around at a creative
pace

Solving practical problems

Setting new goals for personal
development.

Scheme 1.

Despite what has been said, a student who has
completed general education should be able to: analyze
the texts of different styles and genres that he listens to
and reads, convey their content to someone else in a
concise and partly extensive form; to use monologue
and dialogue forms of speech; preparing a plan, thesis,
overview, project, opinion; to logically justify their
ideas through examples and evidence, to summarize the
main points expressed in different ideas; perform
calculations and programming, use mathematical
language, build algorithms, make assumptions; to use
the methods and means of observation, measurement,
calculation, experiment, evaluation to understand the
surrounding world; to explain the nature of the basic
regularities in nature and their interrelation; to
compare, classify and present various facts, opinions
and evidence; independently perform tasks that require
creativity in the training process; to use different
sources of information to perform training tasks; to
consciously determine one's capabilities, inclination
and interest, to demonstrate voluntary and involuntary
qualities; to evaluate the results of his work; to follow
public behavior, as well as relevant safety and medical-
hygiene rules, healthy lifestyle norms; to demonstrate

that he has national, moral, legal, aesthetic values,
citizenship position, and leadership qualities; to work
together in solving problems, to evaluate the
performance of oneself and others in the collective
work process; to communicate in a foreign language
and so on.

The listed skills of the student who has completed
his general education - the general learning results are
formed as a synthesis and dialectical unification of the
results targeted in the teaching process of all subjects
taught in general education schools.

"Revealing the child's creative abilities and
realizing them, creating favorable conditions for the
formation of his personality is one of the main goals of
education." [7; 290-292] There is no doubt that
subjects, which are the main enabling components of
the implementation of general education, are of high
value as an important tool in the formation of the
personality of schoolchildren. The "enabling" functions
of subjects have found their expression in the Education
Law of the Republic of Azerbaijan. [2; 21-23] The
mentioned functions can be presented in the form of a
scheme as follows: (Scheme 2)
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Enabling functions of subjects

/\

It provides an opportunity for the physical
and intellectual development of students,

It ensures that students are
taught the basics of science,
inculcated the necessary
knowledge, skills and habits,
and prepare them for life and
work.

acquisition of necessary knowledge, the
formation of civic thinking based on a

healthy lifestyle and civilized values,

instilling a sense of respect for national and

worldly values, and determining their
rights and responsibilities in front of
family, society, the state and the
environment.

Scheme 2

Based on official state documents, we can state the
opinion that "the content of general education subjects
aims at the following hierarchical goals by dividing
them into different levels of education":

- to inculcate reading, writing and calculation
skills in students at the primary education level, to form
in them basic knowledge about man, society and nature,
elements of logical thinking, aesthetic and artistic taste
and other characteristics;

- to evaluate oral speech and writing culture,
communication skills, cognitive activity, development
of logical thinking, the formation of relevant
knowledge and ideas about the subjects included in the
educational program as well as the development of
world civilization, the ability to use modern
information and communication tools, events and
provide the ability to determine their future directions
of action;

- realization of talents and abilities, preparation for
independent life and professional choice, formation of
an active citizen position, respect for national and
universal values, human rights and freedoms and
tolerance, free use of modern information and
communication technologies and other technical
means, economic acquiring the basics of knowledge,
communicating in one or more foreign languages, etc.
ensure. (for more details see: [2])

In the mentioned system of knowledge, skills and
habits, what is obtained at different educational levels
in the teaching of any subject is included as a
component. The mentioned components are expressed
in the relevant official document. [1]

According to our understanding, it is of particular
importance that the subject teacher honestly knows the
tasks set before the general education (the expected
general results). This is necessary to put the activity
related to the educational process into a result-oriented
system.

As is known, the goal is a system-creative
component in all processes, as well as training-activity.

At the same time, in order to achieve the goal
(otherwise, the result will not be achieved), it is very
important to implement the training process in what
content, based on which strategy, and based on which
evaluation mechanisms. [12;71]

As is known, the teacher should be able to find
both theoretical and practical answers to all questions
related to the learning process. He should know which
model he uses in the process of which he is a facilitator
and what specific features this model has.

Based on what we have said, it can be concluded
that the curriculum of any subject is a set of documents
that reflect all the activities aimed at achieving the
general learning results and are directed to the
capabilities and needs of each student by determining
the main goals of the training of that subject in general
education schools. The subject curriculum is designed
on the basis of result-oriented content standards and
involves regular assessment of progress in student
achievement to ensure the mastery of the standards, and
while setting content standards, the main goal is to
gradually increase the speed of progress in student
achievement, and it prioritizes instilling the necessary
skills needed in daily life to students. [1]

The teacher is one of the subjects of the "enabling
function" in the implementation of the educational
program. The level of his penetration into the essence
of the mentioned program has a conditioning effect on
the effectiveness of its activity. Therefore, it is
important to refer to the "system-structure" approach
both in familiarization with the essence of the program
and in the practical activities related to its
implementation, which the analysis of research
materials and our work experience brings us to this
conclusion. The educational program (curriculum)
determines the content of education and the rules of
mastering it at different levels and levels of education
in accordance with the state educational standards. [9;
106-107] The educational program includes the
curriculum, educational programs for subjects,
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recommendations on methodical provision, assessment
and other relevant educational technologies. [8;173]
Listed are subsystems of the Education program -
complete.

The main goal in determining content standards
for subjects is to set goals for the mastery of those
standards by each student. In order to achieve
knowledge and skills according to the accepted
standards, the activity of each student should be
continuously stimulated, and the necessary conditions
should be created for them to master higher-level
standards. Ideally, no learner should be allowed to fall
behind throughout the school year, but instead, the
focus should be on each learner's progress. Despite
what has been said, it can be argued that the application
of evaluation mechanisms in the process of education
implementation is a necessity, in other words, the
evaluation of the student's achievements is a
continuous, dynamic (in many cases informal) process.
In this process, it is important for the teachers to
observe the students and for the purpose of mastering
the necessary part of human experience, those who
direct their activities (those who want to learn - students
in secondary schools) perform class work and
homework, and focus on their written and oral answers.
It should be emphasized here that evaluation is one of
the main psychological problems of group life
(corporate-based activity). It is a well-known fact that
the emotional or intellectual, moral or aesthetic values
that people give to each other play an important role not
only in the formation of personality in the process of
activity and communication, but also in interpersonal

relations. Pedagogical assessment appears as a special
type of assessment. It has been proven many years ago
that the price is of great importance as an educational
tool. It has been determined that the grade has a
profound effect not only on the student's intellectual
work, but also on the affective-will field through the
feelings of success and failure experienced by him, on
the formation of the level of claims, intentions and
attitudes. In school experience, grades have historically
emerged as a means of creating motivation.

The issue of objectivity of pedagogical assessment
has always been relevant. No matter how much
importance is given to grade criteria in pedagogy and
subject teaching methods, subjective factors play an
important role in the evaluation process. It should not
be forgotten that the effects of pedagogical assessment
are an important psychological-pedagogical problem,
related to the formation of the demand-motivation field
(forming the student's demand-motivation field,
creating favorable conditions for his self-actualization
is a prerequisite for the effectiveness of teaching
activities.).

The results of a properly conducted assessment
allow making decisions about the teacher's activity,
how well this activity meets the needs of students, as
well as the need to make appropriate changes in the
curriculum, planning and textbooks. Assessment of
student achievement is considered as the process of
collecting information about the student's ability to
acquire knowledge, use it, and draw conclusions, and
serves the following purposes: (see Scheme 3)

Purposes served by assessment of student achievement

Monitoring of the student's
progress (retardation)

evaluation of the student's
learning results

\s

decision-making in the

training process

curriculum evaluation

Scheme 3

Assessment and learning processes are seen as two interrelated aspects of education. Evaluation, which is a
systematic process, is an effective means of feedback between learning outcomes and stakeholders. (see Scheme 4)
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Components covered by the assessment

Data collection Assessment information

Evaluation results Evaluation standards

Scheme 4

It is stipulated that a new evaluation system related to the application of the curriculum model in Azerbaijan's
general education schools will be brought to the agenda. (see Scheme 5)

Factors necessitating the creation of a new evaluation system.

Implementation of
monitoring of compliance
of educational standards
with demand.

Determining the level of

efficiency of educational
activity

Improving the training
process and improving its
quality

Obtaining objective
information about the
achievements of students
across the country

Scheme 5.

The modern evaluation policy can be described in the form of a block diagram as follows: (Scheme 6.)

Modern evaluation policy

Eliminating current assessment

Evaluation is aimed at improving the M\
ensures that content standards are

quality of education and emerges as an
. N .y | I'. .
important factor that controls it. 1 Jully embraced and assessment is
[ objective.
|
|
. . . \II .
It is applied at all stages of the f The student's achievement
educational process. | (acquired values) is assessed, his
development is systematically
maonitored

|

Assessment standards are defined fo
measiire the level of mastery of the
content standards.

Scheme 6
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A number of principles should be kept in focus in the implementation of the evaluation process. These

include: (Scheme 7)

Principles guiding the assessment

expediency |,

ensuring the qualitative
relevance and reliability of the
collected data

‘ mutual evaluation of
= achievements and
educational opportunities

_ transparency, fairness,
\Y mutual agreement and
cooperation in
assessment

ensuring the developmental role of assessment
results in training activities

Scheme 7

There are directions of assessment with different form, content and purpose. Assessment in Azerbaijan is

carried out in three directions: (Scheme 8)

Directions of assessment

e

L=

International

| —

' Milli qiymatlondirma

In-school assessment

Scheme 8

In particular, let us emphasize that national and
international evaluation are evaluation studies
conducted to determine perspectives in education and
are carried out by special institutions. In-school
assessment is a formal assessment and serves to move
students from grade to grade, from one educational
level to another. International assessment: a) is based
on international standards; b) is the result of integration
processes in society; c) provides opportunities for
citizens of each country to study in other countries; d)
held by international and national experts. National
assessment: a) is conducted by national institutions; b)

is conducted in order to determine the level of training
results at all levels and levels. Types of in-school
assessment include diagnostic assessment (initial level
assessment), formative assessment (development
monitoring), summative (final) assessment. [9; 338-
340]

As a side note, let's note that in order to clarify the
nature of the modern assessment, it is useful to compare
it with the traditional assessment, and we consider it
acceptable to conduct the said comparison according to
the following parameters: (see Scheme 9)
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Comparison of modemn assessment with traditional

assessment

Traditional assessment:

1) Dunng the evaluation, it was
considered as giving a grade to
the student; the student studied
only for the sake of getting a
grade; 2) Current assessment led
to formalism; it was based on the
teacher's subjective opinion; 3) 1t
was applied only in a certain part
of the teaching process; 4)
Mainly, the level of knowledge
was assessed.

Modern assessment 1)
Assessment 1s aimed at improving
the quality of education and
appears as an important factor that
controls it; 2) Eliminating the
current assessment ensures the
overall mastery of the content
standards and the objectivity of the
assessment; 3) It 15 applied at all
stages of the educational process;
4) The student's achievement
(acquired values) 1s evaluated, his
development 1s systematically
monitored; 3) Assessment
standards have been defined to
measure the level of mastery of
content standards.

Scheme 9.

In order to increase the efficiency of the comparison, the interpretation of the traditional and modern
assessment by components can be given in the form of a table as follows: (see: Table 1)

Table 1

Components Traditional assessment Modern assessment
It was considered focused on the
development of knowledge, skills, and

Obijectives habits;

It is focused on the development of knowledge,
skills, habits, values, personality; the student's

: achievement (gained values) is evaluated, his
mairﬁ?:,'ggsézge'deve' of knowledge was development is systematically monitored.

Assessment was seen as giving a grade | Assessment is aimed at improving the quality of
Roles and to the student; the student studied only | education and appears as an important factor that

responsibilities | to get a grade; it was applied only in a | controls it, it is applied at all stages of the

certain part of the educational process. | educational process.

International, national, intra-school assessment;

Diagnostic, formative, summative assessment

Types and

directions In-school current and final assessment

It was more formal, imprecise, based
Features on the teacher's subjective opinion, and
unsystematic.

It is a subject-based achievement
assessment. More quantitative
indicators are taken into account.

It is based on the standard. It is more objective,
accurate, adequate, systematic.

Criteria,

Based on assessment standards. Quality
indicators

indicators are taken into account.

More diverse and flexible (interview,
conversation,  observation, rubrics, tasks,

Methods and Limited and inflexible (oral response, cooperation with parents and other subject

tools tests, tests) teachers, oral responses of students, analysis of
students' writing, results of test tasks).
Forms Intra-class, intra-school Intra-classroom, intra-school, centralized.
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Let's especially emphasize that the diagnostic
evaluation serves to determine the initial level of the
student's knowledge and skills, directly to the selection
of the teacher's training strategies. In general,
diagnostic assessment: 1) enables flexible changes in
training goals and strategies according to
circumstances; 2) allows to get information about
students' interests, outlook, environment; 3) creates
conditions for individual approach and differential
training. In this process, the following goals are aimed:
1) obtaining information about the initial level of
knowledge and skills of each student; 2) take into
account the individual development characteristics of
students and provide an individual approach in
planning the training process; 3) determine the training
strategy. The time of the diagnostic assessment is
determined as follows: 1) at the beginning of the school
year, teaching units; 2) as appropriate - at the beginning
of sections and chapters; 3) when a necessary situation
arises (when a student comes from another school,
changes his class, etc.). The results of the diagnostic
assessment are not recorded in official documents, the
written notes are reflected in the teacher's notebook,
and are kept in the class and student portfolio.
According to the purpose of diagnostic evaluation, it is
carried out in two forms: continuous and short-term.
The results of the diagnostic assessment are not
recorded in official documents, the written notes are
reflected in the teacher's notebook, and are kept in the
class and student portfolio. According to the purpose of
diagnostic evaluation, it is carried out in two forms:
continuous and short-term. Continuous diagnostic
assessment: 1. It is carried out at the beginning of the
educational level and school year, in a certain part of
several lessons; 2. Aims to study the current state of
knowledge and skills of the students in the class; 3.
During the assessment, the teacher uses the observation
method and the tool that implements this method - the
observation table, because he studies the areas of
development (cognitive, social-emotional, physical-
motor) that include the student's knowledge and skills;
4. In this process, the method of cooperation with
parents and other subject teachers and survey tools are
used to collect more detailed information about the
student; 5. It is conducted at the beginning of teaching
units, in a certain part of a lesson; 6. The purpose of this
process is to collect information about the necessary
knowledge and skills of the student in the subject; 7. At
this time, the teacher uses assessment methods such as
assignment, interview, project, and study, oral
question-and-answer, and presentation tools to check
the student's knowledge and skills on any subject and
section. [5; 294-299]

The formative assessment, which determines the
main essence of the in-school assessment, is the
constant monitoring of the student's learning activity
and the assessment of the level of knowledge and skill
acquisition resulting from the content standards
determined for any stage of the learning process.
Formative evaluation is carried out in order to monitor
the progress and setbacks of the student towards the
realization of the accepted standards, to eliminate the
problems encountered at this time and to guide the
student. In this process, the students get acquainted
with the assessment criteria in advance. Formative
assessment ensures systematic monitoring of the
development of each student in the classroom. Through
this evaluation, the teacher adjusts the teaching process,
learns the needs of students who are not successful and
provides them with additional help. Formative
assessment is conducted in order to help students
achieve learning outcomes and succeed in summative
assessment as a result. In scientific sources, the goals
set in this process are formulated as follows: the
learner: 1) to achieve his learning results by forming his
knowledge and skills; 2) study training needs; 3) to
ensure the monitoring of progress in the field of
training; 4) to investigate the reasons for failure and
ensure its development; 5) monitor the acquisition of
basic knowledge and skills expected in the content
standards for each subject; 6) to develop the ability of
self-evaluation and, finally, 7) to ensure the correct
orientation and efficiency of the educational process.

According to our opinion, in order to carry out
formative assessment and register the results, the
teacher should develop the following skills: determine
which standard (according to the subject) will be
implemented in the subject; determining evaluation
criteria based on content standards; develop rubrics for
4 achievement levels (eg level 1, level 2, level 3, level
4) for each assessment criterion.

Summative assessment consists of minor, major
and final summative assessment. Small and large
summative assessment is carried out in order to
measure the student's achievement level with the tools
developed on the basis of assessment standards in
accordance with the relevant content standards by
concluding a certain stage in the learning process.
Summative assessment is an assessment of students'
achievements according to standards at any stage of
education (term or section, semester and year). The
most important aspect of the summative assessment is
to find out at what level the students have achieved the
application of the acquired knowledge. Summative
assessment is a reliable indicator of the mastery level of
content standards. (Scheme 10)
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Objectives set in the summative evaluation process

————

Determining the level of the student's
achievement at any stage and writing a
grade

To monitor the teaching activity of the
teacher

Monitor the teaching and learning
process (determine progress and
backwardness)

Determining the level of organization
of training at school

Scheme 10.

Various assessment methods and tools are used for
data collection. The following can be attributed to
them: 1. Assessment methods are the procedures used
to collect information about students' learning
activities; 2. Evaluation tools are tools used to
implement that method; 3. Methods and tools differ

depending on the type of  assessment.
Recommendations on the methods and tools to be
applied in diagnostic, formative and summative
assessment have been included in scientific sources.
Among them are the following recommendations,
which we also appreciate: (Scheme 11.1; 11.2; 11.3):

Methods and tools used in diagnostic assessment (Scheme 11.1)

Methods

Means

Assignment

Studies

The interview

Teacher registration form

Cooperation with parents and other subject teachers

Conversation and teacher's guestionnaire

Methods and tools used in formative assessment (Scheme 11.2)

Methods

Means

Oral and written presentation

Observation sheets, self-evaluation sheet

Research project

Criteria table

rubric (schema)

Criteria rating scale

Test Test tasks
Self-assessment Self-assessment sheets
Games Observation sheets

Methods and tools used in summative assessment (Scheme 11.3)

Methods Means
Project Presentation
Oral inquiry Question and answer
Test Test tasks
Assighment Assignment, study, laboratory work

We share the following generalizations: 1.
Although test tasks are currently gaining popularity as
an evaluation tool, the teacher teaching the subject
should not be addicted to test tasks in diagnostic,
formative and even summative evaluation; 2. Among
the methods that develop students' oral and written
speech skills, logical and analytical thinking, and the
ability to think independently - project (evaluation tool
- students' presentation and the criteria table drawn up
by the teacher), oral survey (evaluation tool -
registration sheet for oral speech skills), examination
should make extensive use of written work (problem
and example solution); 3. It is recommended to use test
tasks not continuously, but whenever possible, and
without hesitation in summative assessment. [9; 345-
346]

We value rubrics highly in formative assessment.
A rubric is a criterion-based assessment scale of a
student's level of achievement. It answers two main
questions: 1. What should | evaluate (skill criteria)? 2.
What levels of achievement can be on this criterion? A
rubric describes a skill or outcome on a continuum of
increasing quality (low to high). A rubric can act as
both a method and a means of assessment. A grading
scale is a mechanism for assigning a grade (in points or
words) to a level of achievement. [5; 295-297]

In addition to being one of the most useful forms
of formative assessment, the rubric can also be used in
diagnostic and summative assessment. (Scheme 12.1;
12.2)
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Basic elements of rubrics

Description of the skills or
competences to be evaluated
(aspects, criteria)

Title of rubric (which skill or
competency is assessed)

A rating scale-interval of

quality levels to assess Indicators by level - a word or
dlffel‘e_llt levels of number that describes the level
achievement of achievement

N

Level descriptor - a verbal expression that
describes the level of achievement in
more detail

Scheme 12.1

The need to use a rubric

S

The rubrics indicate which skills are Rubrics are mainly used during form-
required to be developed in students ative assessment, as well as in diag-
during the assessment. nostic and summative assessment.

Rubrics describe levels of achievement in words and
answer two basic questions: What is being assessed? How
are achievement levels expressed?

Scheme 12.2
Types of rubrics
Holistic rubric - describes the Analytical rubric - determines the
requirements for the student's levels of achievement by dividing the
performance in the form of criteria criteria resulting from the requirements
and indicates their level of of the student's activity into several
achievement. aspects.

Scheme 12.3
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Rubrics have advantages. The mentioned aspects
include: 1. Rubrics allow the assessment to be more
fair, objective, reliable and consistent; 2. To develop
rubrics, teachers define their own criteria for relevant
conditions, which better describe learning objectives; 3.
Rubrics reduce the time teachers spend on evaluating
student work; 4. The rubrics provide teachers with
useful information about the effectiveness of teaching;
5. Rubrics help assess telerogenic (differently abled)
classrooms through a range of grade levels. [9; 345-
346]

The process of preparing rubrics includes certain
steps. In scientific sources, those steps are presented in
the following order:

Step 1. Determine the name of the rubric by setting
the training goal;

Step 2. Describe the aspects (criteria) (Express the
description in the form of a scheme);

Step 3. Specifying the number of achievement
levels (4-6 levels) and expression (indicators);

Step 4. Write a verbal description of all
achievement level descriptors, identifying first the
highest and lowest levels of the scale and then the
scales in between. [15]

Regarding the comparison of holistic and
analytical rubrics, the following generalizations can be
presented, which are important for practical
pedagogical activity:

1. Holistic assessment describes the overall
picture of student achievement. Analytical evaluation
determines the marks of the student in separate fields of
activity, and provides more detailed information about
the achievements of the students by consistently
evaluating their activities.

2. Holistic assessment is
assessment takes more time. [5; 299]

As mentioned, the holistic rubric provides an
overall impression of the student's work and is often
based on a 4-6 point scale that reflects performance
levels.

fast, analytical

Advantages: quick assessment, provides an
overview of student achievement.
Weaknesses: does not provide detailed

information, it may be difficult to give an overall
assessment.

It is advisable to use holistic rubrics in the
following cases:

1. When you want to get an instant picture of
achievement;

2. If a single aspect is adequate to determine
quality.

Analytical rubric, as mentioned, assigns separate
grades for multifaceted aspects of the student's work
(activity). A scale of 4-6 points is used to evaluate each
aspect. The advantages of analytical rubrics include:
they provide more detailed information, more
consistent assessment is conducted for each student,
grade and year. Weaknesses include: it takes a lot of
time for evaluation (it takes time). It is advisable to use
the analytical rubric in the following cases: a) when you
want to see the relative advantage and weakness; b)
when you want to get detailed information (feedback);
c) when you want to evaluate a complex activity or

result; ¢) when students are asked to evaluate their own
understanding or performance. [9; 348-349]

There are a number of recommendations for
grading based on rubrics. These include: 1. Determine
the training goal (knowledge, skills, attitudes, etc.); 2.
Think about what you want students to know and be
able to do; 3. Select the purpose of assessment
(diagnostic, formative, summative); 4. Decide what
type of rubric to use (holistic, analytical); 5. Determine
the aspects (criteria) that are interesting for you and
describe these aspects; 6. Determine how to express
different levels of achievement; 7. Specify the number
of achievement levels (or evaluation points); 8. State
the level descriptors; 9.Write a verbal description of all
achievement level descriptors.

It should be emphasized here that it is not enough
to use only "quantitative evaluation" methods. Along
with it, it is appropriate to use the following "qualitative
assessment™ methods: constructive notes in writing and
checking works; "Portfolio” system; verbal (with
words); mutual evaluation; self-assessment; removal of
rating; evaluation through emotional attitude;
benchmark table.

Scientific novelty and theoretical significance
of the research work

1. The importance of the application of the
"system-structure” approach method, formed as an
important branch of the dialectic regarding the
discovery of the essence of the subject curriculum and
the determination of its application methods, was
brought to the attention of researchers; 2. The solution
of one of the cognitive issues that determines the
solution of the problem of revealing the essence of the
subject curriculum at the general education level and
the optimal implementation of its application -
"Interpretation of the characteristics of the elements of
the "Evaluation of Student Achievements" block of the
subject curricula applied in the general education
schools of Azerbaijan based on the "system-structure"
approach™ was presented.

Practical significance of the research work

We hope that the research work will have a
positive effect on the formation of the environment of
revealing the essence of this or that subject curriculum
applied at the general education level and eliminating
some mistakes manifested in the activities of educators
in the process of its application.

The result

1. The level of understanding of any real thing
(objective existence) has a determining effect on the
results of using it in adequate ways. 2. Making mistakes
in the activities of educators in the application of any
subject curriculum at the general education level has a
negative effect on the efficiency level of the teaching
process of this subject; 3. In the process of using the
subject curriculum, the basis of the mistakes manifested
in the activity of practical educators is based on a
number of reasons, as well as a lack of honest enough
understanding of its essence by these subjects; 4.
"System-structure" approach is the most reliable
dialectical method of understanding any existing thing,
getting to its essence; 5. The dialectical method of
"system-structure" approach regarding the discovery of
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the essence of the subject curriculum and the
determination of its application methods was not used
in theoretical and technological directions; 6. One of
the cognitive issues aimed at solving the problem that
creates the basis for the manifestations of the error
caused by the "gap" regarding the discovery of the
essence of the subject curriculum and the determination
of the ways of its application is the "system-structural”
approach of the characteristics of the elements of the
"Evaluation of Student Achievements" block of the
subject curricula applied in general education schools
of Azerbaijan. based on interpretation” and the research
work presented in this direction benefits the teaching
process of this or that subject.
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B I[aHHOﬁ CTaTb€ paCCMATPUBAIOTCA METOABI KPEATUBHOI'O MBIIIIJICHU A YHaIIUXCA Ha YPOKax (1)I/ISI/IKI/I. HaeTCH
OMMpEACTICHUE TTOHATUIO KPEATHBHOCTH W BBIABJICHBI KPUTCPUU IPOSABICHUA KPEATHUBHOCTU 06yqa}oumxcsl Ha

ypokax (hU3UKH.
Abstract

This article discusses the methods of creative thinking of students in physics lessons. The definition of the
concept of creativity is given and the criteria for the manifestation of creativity of students in physics lessons are

revealed.

KiroueBble cjioBa: Kp€aTUBHOCTb, KPEATUBHOEC MBIIIJICHUEC, dmsmca, TBOPYECKUEC CHOCOGHOCTI/I, TBOPYECKHEC

3alaHu, pa3BUTUEC KPEATHUBHOI'O MBIIIJICHUS.

Keywords: creativity, creative thinking, physics, creativity, creative tasks, development of creative thinking.

[lepen 0Opa30BaTEILHON CHCTEMOM CTPaHBI CTOUT
HenpocTas 3a1ada: (popMHpPOBAHHUE W Pa3BUTHE MO-
OMJILHOM CaMOpPEaIH3yOLICHCS THYHOCTH, CIIOCOOHOM
00y4JaThCs HA MPOTSHKCHUHU BCEH KU3HU. M 3TO B CBOIO
odepeb KOPPEKTHPYET 3aJaudl U yCIoBUS 0Opa3oBa-
TEIHHOTO IPOIlEcca, B OCHOBY KOTOPOTO TOJOKEHBI
WU Pa3BUTUSA JUYHOCTH IIKOJIHHUKA.

OOmien3BecTHO, 4To (hU3MKA HE Beerya Oblia Jiuc-
LUIUIMHON, KOTopasi HpaBwiack oOywaronmmcs. [lo-
9TOMY OJIHOW M3 TJIaBHBIX 33/1a4 yUHMTelNsl (PU3NKH SIB-
JISIETCSl TIPUBUTH MHTEPEC K M3YUSHHUIO Tpenmera (Gu-
3uKka. BozHukaer Bonpoc — «B0O3MOXKHO 1M1 HAYYUTh
TBOpYECKH MBICTUTH? Kak pacKkpbITh TBOpUECKHII IMO-
TEHIAAJ JIMYHOCTH 7>

[lepen oOmecTBOM CTOHT 3a/auya HAYYIHTH JETei
MTO3UTHBHOW >KM3HEHHON MO3WIUHU, OOPETCHHIO JIMY-
HOCTHOTO CMBICJIA, ONTHMHU3MY, YMEHHUIO COXPaHSThH
CBOI0 WHIWBHIYaTHHOCTH TPH JTIOOBIX OOCTOSTENH-
cTBaxX. BakHo, 4TOOBI AeTH OBUIM aJanTHPOBAaHBI K
JKU3HH B CIIOKHBIX YCIIOBHAX M MOTJIM B HUX caMopea-
JTU30BBIBATHCSL

OpmHuM #3 pemaromux (HakTopoB, CIIOCOOCTBYIO-
[IUX PEIICHATO JaHHBIX 33124, SIBISIETCS Pa3BUTHE Kpe-
ATHBHOCTH JIMYHOCTH.

KpeaTrBHOCTBI0O MOXKHO ITOHMMATh KaK JIMHAMH-
YEeCKOEe CBOIMCTBO NICHXUKH, TIPOSBIISIONIEECS B Pealli-
3alU{ JIAYHOCTHOTO CMBICJIA CPEACTBAMH KYJIBTYPHI.

AMEpUKaHCKUN TICUXO0JIOT U UCCIEA0BATEND Kpea-
tuBHOCTH Jmumic [lonm ToppeHe BBIAEIMIN COCTABIISIO-
M€ TBOPYECKOTO MBINUICHHUS, TI0 YPOBHIO Pa3BUTHUS

KOTOPBIX MOYKHO CYAUTH O CTETIEHH KPEaTUBHOCTH KOH-
KPETHOTO YeJIOBEKa M Jall TaKOe OIpelelieHHe Kpea-
TUBHOCTH: 3TO 3HAYHT KOMAaTh TJIyOXKe, CMOTPEThH
JydIe, UCIPaBiIsATh OMIMOKHU, OeceloBaTh, HBIPITH B
rTyOuHY, TPOXOAUTH CKBO3b CTEHBI, 3a)KUTaTh COJHIIE,
CTPOUTh 3aMOK Ha NeCKe, IPUBETCTBOBATh Oy ayliee.

KpeatuBHoCTh — qrHaMI4eckoe cBoiicTBo. Kpea-
TUBHOCTh MOXXET OBITh MOTEHIIHATBFHON — HEIPOsBUB-
IIEHCs, 1 B TAKOM COCTOSIHHH OHA SABJISETCS XapakTe-
PHUCTHKO# JTF000i 3J0pOBOI JTMYHOCTH, MOXET OBITh
aKTyaJIbHON — IPOSBUBIIEHCS. AKTyalbHasi KpeaTuB-
HOCTb CITIOCOOHA pacTd — €€ MPOSBJICHUS MOTYT Kaue-
CTBEHHO M KOJMYECTBEHHO YBEIMYMBATHCS — U CHH-
JKaThCS, KOTJa INTHOCTD TEPSIET CIIOCOOHOCTH K CaMo-
BEIPAKCHUIO. KpeatuBHOCTB MpeIoiaraet
peanu3anuoo JMYHOCTHOIO cMbIcia. JIMYHOCTHBIN
CMBICT TIOHUMAeTCS KaK OIIYyIICHHE IEJIOCTHOCTH
CBOEH JKM3HM. Peanmsauusi JMYHOCTHOTO CMBICHA
MPEIoaraeT ClIoCOOHOCTh K CAMOBBIPAYKEHHIO, CaMO-
peanu3arm.

KpeatuBHOCTE mpenmonaraeT peann3aluio Jd-
HOCTHOTO CMBICJIa CPEJCTBAMH KYIBTYpPEI, TO €CTh Ha
MPUHAMAEMOM  KYJIbTYpoil  «si3bike». (OcBoeHHe
CPEICTB KYJIBTypPHOTO CAaMOBBIPKEHHS TIpeaBapseT
STal aKTyalIbHOW KPeaTHBHOCTH, HO HE 00YCIIaBIMBACT
ee.

[Ikoma TpagUIIMOHHO SBISIETCS OOIIECTBEHHBIM
WHCTHTYTOM, TIPH3BAHHBIM BBITONHATH COIMATBHBIN
3aKka3. B COBpEeMEHHBIX YCIOBHSX OYEBHIHA MOTpPEO-
HOCTh OOIIECTBA B TBOPYECKHX, KPEATHBHBIX JINYHO-
cTsix. OYeBHIHO TAKKe, YTO IIKOJIA CETOAHS HE TOIBKO
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HE CO3/1aeT YCJIOBUS 1151 (POPMHUPOBAHUS U TIPOSIBIICHUS
KpeaTUBHOCTHU, HO BCEM CUCTEMOM CBOEH HampaBieHa
Ha TOTaJbHOE €€ MOoJaBlieHHe. B pe3ynprare MIKOIb-
HOTO 00y4YeHHUs] KPEaTUBHOCTh HIKOJBHUKOB, KaK Ipa-
BMJIO, IMEET O0paTHYIO, HEraTUBHYIO TUHAMUKY. st
TBOPYECKHX YPOKOB HEOOXOMMO OIIyIIEHUE YBEPEH-
HOCTH B TOM, YTO TBOW HECTaHJapTHHIE HAXOIKH OyIyT
3aMEUeHBl, IPUHATHI U IPABUIIBHO OLICHEHBI.

Pa3Butre KpeaTMBHOIO MBIIIJICHUS MPOUCXOIUT
10 TPEM HalpaBICHUSAM:

— TI0JTy4eHue HOBOW MH(OpMaIyu;

— npeoOpa3oBaHue WU TpaHchopmarus e€;

— IIprMeHeHne HH(POPMAIMU K PEIIeHHUIO 3a/1ad C
MOCIEIYIOINM KOHTPOJIEM U OLIEHKOH.

®uznka 3aHUMaeT 0co00e MECTO CPEeIU IIKOJb-
HBIX IpeaMeToB. Pusnka co3MaéT y y4aluxcs npea-
CTaBJIEHUE O Hay4YHOM KapTHUHE MMpa, TOKA3hIBAET I'y-
MaHHCTUYECKYIO CYIIIHOCTh HAyYHBIX 3HAHUM, TOT4Ep-
KMBaeT HMX HPAaBCTBEHHYIO LEHHOCTb, (OPMHUPYET
TBOPYECKHE COCOOHOCTH YYaIIUXCsl, X MUPOBO33pe-
Hue. He cekper, 4To B mocjeiHee BpeMsi HHTepeC yJa-
LIUXCS K IIKOJIBHBIM IPeAMETaM CTPEMUTENBHO MajaeT
Y OCHOBHOM 3a/1ayeil yUuTellsd CTAHOBUTCS IIOIEPHKKA
U yKpeIuleHHe HHTepeca. | JlaBeHCTBYIOIIEE MECTO B
MOJJEPKKE U Pa3sBUTUM HMHTEpEca y4alluxcs K Mpea-
METy 3aHMMaeT 1oadop yueOHoro martepuana. Xopo-
UM TOJCTIOPHEM B Ppa3BUTUU HHTEpeca peOEHKa
K IIpEAMETY SBJISIETCS €I'0 aKTHUBHOE BOBJICUCHNE B IIPO-
ucxonsmee Ha ypoke. Korga yuammiicss cTaHOBUTCS
HEOThEeMJIEMOH 4acThi0 00pa30BaTENILHOIO Mpoliecca,
AKTHBHO JISHCTBYIOLIEH (UTYpOid, HE TACCUBHBIM CTO-
POHHUM HaOJrOaTeNeM, TOTAA U MPOCHIIAeTCs B HEM
SMOIMOHAIBHOE OTHOIIEHHUE K TPOUCXOAAIIEMY, a 3Ha-
4yuT U uHTepec. Ha ypokax HeoOXoauMo co3aaBath aT-
Mocepy copeiicTBHsL. YUEHHK MOXKET BBICTYNATh B
pOJIM TOMOIIHHUKA YYHUTEJNs MPU JAEMOHCTPALU TOTO
WM WHOTO 3KCIIEPUMEHTA, KOHCYNIbTaHTa MPU pelle-
HUH 33724 WM Ja0OpaTOPHBIX paboT. YUSHUK MOXKET
OBITb B POJIM YUUTEJIs, HAIPUMED, B THU CaMOyIIpaBiie-
HUS B ILIKOJIE, KOT/Ia yJallIeCs] CTAHOBSITCS YUUTEIISIMH.

Hano mnocTosHHO CTUMYIMpPOBAaTh TBOPYECTBO
y4alluxcsl, pa3BUBaTh UX MHEHHE, YUUTh UX TBOpYE-
CKOMY HOAXOIY K Pa3sBHTHIO YYEOHBIX U JKH3HEHHBIX
CHUTYyAaLUH.

C y4€ToM TOrO, YTO MPOSBICHUE KPEATHBHOCTH
MIOJIBEP)KEHO BIMSIHUIO MHOTHX BHEIIHHX YCIIOBHMH,
MIPaBUIILHBIH BHIOOP (POPM OpraHu3anuu y4eOHO — BOC-
MTUTATENBHOTO MPOLIECCAa MOXKET CHITPATh PEINAIONLYI0
pois. du3nka Kak yueOHBIH MpeIMET pacKphIBaeT IIIH-
pOKHE BO3MOXHOCTH ISl Pa3BUTHSI KPEATHBHOTO IIO-
TeHnuana yJamuxcs. Kpurtepuem nposiBIeHust Kpea-
TUBHOCTHU CIIY>KHT XapaKkTep BBITOIHEHHUS yUaIIMUCS
MIpeUlaracMblIX eMy 3a/laHii, B KOTOPBIX BBIICIISIOTCS
CIIEyIOIINE CTPYKTYPHbIE KOMIIOHEHTHI: TOMHHUPYTO-
mas pojib BHYTPEHHEW MOTHBAIWMH; HCCIIEOBATENb-
CKasi TBOpPUYECKAsh aKTHBHOCTb, BBIPAXKAIOMIASCS B TO-
CTaHOBKE M PELICHWH MPOOJIEMBI; BO3MOKHOCTh IPO-
THO3UPOBATh PELICHHs; CIOCOOHOCTh K CO3JAHHUIO
NEATBHBIX ATAJIOHOB.

Jnist pa3BUTHS KPEATHBHOCTH yJaIMXCsl HA Ypo-
Kax (U3UKA HEoOXomuMo 3(PPEKTHBHO NPUMEHSTH
CJIeyIOIIe TBOPUECKHE 3aJ[aHMs: a) JIaTh ONperese-

HHUE U3y4aeMOMYy HOHSTHIO, OOBEKTY, SBIECHHIO; CHOp-
MYJIMPOBATh MMPAaBUIIO, (PU3NUYECKYIO 3aKOHOMEPHOCTH,
Croco0 M3MepeHUs BeIMYMHBI U T. JI.; HAWTA B IPO-
omeme ocoboe, '"cxBaTuTh" TIIaBHOE, "MOCTPOUTH"
HE/IOCTaroIIee; COYMHHUTH CKa3Ky, 3ajady o ¢uznde-
CKOM 3aKOHe, SIBIICHWH; COCTaBUTH KPOCCBOPJ, UTPY,
BUKTOPUHY, COOpHHMK CBOMX 3aj]ad; U3rOTOBHTH MO-
Jenb, (u3ndYecKkuil mprOop; MPOBECTH YPOK B POJH
yUuTENs, pa3padoTaTh CBOM y4eOHBIE TIOCOOUSI.

Hcnonp3oBanue JaHHBIX 3aaHUN 00ecrieunuBaeT
CO3/IaHWe TEJJATOTUYECKUX CHUTYyallui OOIIEHUS y4H-
TEJIS U yYaIlMXCs, B XOJie KOTOPBIX KXl yYCHUK
MOYET MPOSBUTH HHUIMATHBY, TBOPYECTBO, UCCIIENO-
BaTEJILCKUN MOAXOJ B XOJI¢ MepepadOTKU Y4eOHOTO
MaTepuana.

®us3uka ABISETCA SKCIEPUMEHTAIBHON HayKoii,
MOATOMY pPa3BUTHE MPAKTHYECKOTO HAIPaBJICHHUS SIBJISI-
eTcs OJHUM W3 METOJOB, IO3BOJISIOUIMX YyYaluMCs
Jy4Ile MOHSATh U3ydaemble TeMbl. OCHOBHBIMHU (Op-
MaMH 3aHSTHI SBIISIOTCS TpakTHYeckrue paboThl B Gu-
3MYECKOH JTabOpaTOpHH, HAa KOTOPBIX y4alluecs MpH-
00peTaroT HaBBIKU IJIAHUPOBaHUS (DH3HMUECKOTO DKC-
MEpUMEHTa B COOTBETCTBUH C IOCTABJICHHOW 3aJiauei,
yudaTcs BBIOMpATh PallMOHANIBHBIN METOJl U3MEPEHUI,
BBINOJIHSTh SKCIIEPUMEHT U 00padaThiBaTh €ro pe3yJib-
TaThl. BeInoHEHNE TakuX 3aJaHUN [T03BOJISET IPUME-
HUTh NMPHOOPETCHHBbIE HAaBBIKM B HECTAHIAPTHOW 00-
CTaHOBKEC, CTaTb KOMIICTCHTHBIMU BO MHOTUX IPAKTHU-
YeCKUX BOIPOCAX, MOJrOTABIUBAIOT OCHOBY IS
IMPAKTUYCCKOr0 MPUMCHCHUSA TIMOJTYUCHHBIX 3HaHHI>i,
Pa3BUBAIOT UHTEPEC K peaMeTy. [ 1aBHOe TpeboBanue
K 3aJauyaM — OBITb MHTEPECHBIMM JUIS ydaluxcs,
TBOPUYECKHMH, MO3BOJISIIOIIMMHU [IPUMEHUTH 3HAHUS B
HOBBIX ycioBusax. Ha TakoM ypoke metu paboTaioT Ha
BBICOKOM SMOIIMOHAIBHOM HoabéMe. ATMmochepa
TBOPUYECTBA, COBMECTHAS JEATEIBHOCTb CO3/JAI0T KOM-
(OPTHYIO IICHXOJIOTHYECKYI0 OOCTAHOBKY VIS Kax-
JIOTO yueHHKa. YacTo MOXKHO CIIBIILIATh UX ITOXKEJIaHUS
«BoTt ObI KX IEHb TaKue YPOKH !»

B kauecTBe mpHEMOB 3aKpEIUIEHUS U3YUYEHHOI'O
MarepHana Ha ypokax (DM3MKH MOXKHO HCIOJIB30BaTh
CJIEeIyIONHe MPUEMBL: a) «SI MOCTYMHBIN I ITOHUMAa-
HUS YUUTEIb» — ydeHUKaM NpeyiaracTcsi 00bICHUTh
nepes OAHOKIACCHUKAMH, HallpuMep, CyThb MOHSTHUS
«uddy3us» TakuM 00pazoM, YTOOBI 3TO OBLIO MAKCH-
MaJIHO JIOCTYIHO M TOHSATHO Ais Beex. Ilocie atoro
MOJKHO OTIPENEIHUTh CAMOTO JYYIIET0 «yJUTels». 0)
«IIpuém 15 cexynm — Kak mpumep, y9eHHKy 3a 15 ce-
KyHJl HEOOXOAMMO paccKa3aTb OJHOKIACCHUKAM, YTO
HYKHO 3HaTh Ka)/IOMy 00 arperaTHbIX COCTOSIHUSX Be-
miecTBa. YUuTenb JaéT BpeMs Ha MOATOTOBKY M 00pa-
IIaeT BHUMAHME YYEHHKOB Ha PErJIaMEHT BBICTYIIJIE-
Hus. B)«lIpméMm mmceMo Opyry» — YYEHHK MHUIIET
YCIIOBHOE TIMCHMO JIPYTY, B KOTOPOM pacCKa3blBaeT 00
M3yYaeMOM Ha ypOKe HOBOM MaTepHaje, AEIUTCS CBO-
UMH SMOIISMHA B OTKPBITHSMH. T) «[Ipném gecTHBIH
CaMOaHaJIN3) — YYUTENb IIOMOTAET yUaIUMCs IPOBe-
CTH YECTHBI CaMOaHaJIN3 YCBOCHUS NH(OPMAIUH, U3-
JI0’)KeHHOU Ha ypoke. Ilo pe3ynpTaTam aHanusza CBOUX
OTBETOB YUYCHHK TOTOBHT JIONIOJIHUTEIBHBIE BOIPOCHI K
YUUTEI0, 7151 BBISICHEHU S HEMTOHATHBIX MOMEHTOB HO-
BOT'0 MaTepuara.
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B 3axmroueHuu, npeuIoKeHHBIE METOABI — 3TO
JIUIIb YaCTHYKAa OTPOMHOIO YHMCJIA METOJIOB, KOTOPHIE
MO>KHO HCITONTE30BaTh B CBOCH IeIarOrmIecKoii pabore
JUTSl pa3BUTHUSI KPEATUBHOIO MBIIUIEHUS yuanmxcs. Ca-
MOE€ TTIaBHOE, €CIIM YUYUTENIb CTABUT CBOEH IIEJIbIO pas-
BHBaTh KpeaTHBHOE MBIIUICHUE peOeHKa, OH W caM
JIOJDKEH paboTaTh KPeaTHBHO, TBOPUYECKH, ITOCTOSTHHO
MOBBIIIAasg CBOM HAyYHO-METOIAMYECKUM YpOBEHb, CO-
BEPIICHCTBYS (DOPMBI M METOJIBI PaOOTHI. YUHTENb —
Tak oOpa3er] TBOPUCCKON JIMYHOCTH, MHTEPECHOU IS
YYEHHUKOB, KOTOPHBII BCEr/ia KPEeaTUBHO MBICIIUT, CIIO-
co0eH TOHSTH U TIOMOYb peOEHKY pa3raiaTh 3arajikH,
KOTOpBIE MOoJapuia HaMm npupoza. Jletu oT mpuposl
JI0003HATENFHBI U TIOJHBI JKEJIAHHUsI YUUTHCS. Y Kax-
JIOT0 peOeHKa ecTh CHOCOOHOCTH M TallaHThI. U Kiroye-
BOI 3a71a4eil yuuTeNs SIBJISETCS CIOCOOHOCTD YBU/IETD,
PacKpBITh U Pa3BUBATh JAPOBAHUS KaXKIOTO pedeHKa.
Benp dusmky, kak, BIpodem, U Ipyrue TOYHbIC HayKH,
TaKhe KaK MaTeMaTHKa UM XUMHsI, KOTOpbIe Ha Iep-
BBIH B3TJIS KXKYTCs HEAOCTYITHBIMU TS TIOHUMAaHUS,
MpU KeJaHUH W JOOPOCOBECTHOMY HX H3YYEHHIO,
MOJXKHO JIETKO MOHSATh. Y B KauecTBe I0Ka3aTeIbCTBa
JaHHOTI'O YTBEPKACHU I, MOXKHO BCIIOMHHUTD CJIOBA JIbBa
Jlanpay: «@U3UK CTPEMUTCS CHENATh CIOXKHBIE BELU
IMMPOCTBIMHU, a ITOIT — MPOCTHIC BEIIHU —CJIOKHBIMHW>>
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Abstract

The article proves that the version of the special theory of relativity (STR) presented in physics textbooks is
incorrect. This is because in the early 20th century science lacked experimental knowledge required for the STR
to be created, and the postulate (called the principle of light speed non-exceedance) that replaced the knowledge
turned out to be incorrect and has been experimentally refuted in the 21st century. It is explained that tsunami and
piano music would not exist, church bells would not ring and even swings would not swing on playgrounds, if the
generally accepted version of the STR were true. Moreover, this version of the STR also implies that Ohm’s law
as interpreted by Steinmetz used daily by millions of radio and electrical engineers in their practice does not exist,
and therefore radio engineering and electrical engineering should not exist either.

That is why, an alternative version of the STR has been created instead of the incorrect one. It follows from
this that there is an invisible Multiverse whose universes are interconnected by numerous portals, including those
located on Earth. And at least some of anomalous zones are entrances to portals. Geophysical exploration of portals
are very necessary, as they will allow us to obtain new valuable knowledge about our Multiverse and confirm the

correctness of the alternative version of STR.

Keywords: portals, parallel universes, Multiverse, special theory of relativity, physical reality of imaginary

numbers, dark matter, dark energy.

1. Introduction

Portals, sometimes also called ‘star gates’ [1], un-
derstood as transitions from some universes to others,
are the subject of research in the article. Therefore, it is
clear that one can speak of portals only if there are at
least two universes, i.e. Multiverses. The term ‘Multi-
verse’ meaning two and more universes was proposed
by the American philosopher-psychologist William
James in 1895 and introduced to practice by the English
science fiction writer Michael John Moorcock. To date,
a large number of Multiverse hypotheses have been
proposed. The most informative of them are [2]-[13].

But the special theory of relativity (STR) [14]-[16]
recognized in physics as the greatest scientific achieve-
ment of the 20th century, denies existence of Multi-
verses at all and claims that there is only our visible
universe.

Yet, there are a very large number of the so-called
anomalous zones [17]-[20] planet. They are fraught
with phenomena incapable of being explained by mod-
ern science. At least some of them are supposedly en-
trances to portals. Geophysical exploration of portals
will allow visiting them safely and solving some im-
portant problems of modern astrophysics successfully.

2. The version of the special theory of
relativity presented for study in physics textbooks is
incorrect

The alternative version of the STR states the gen-
erally recognized version of the STR studied in physics
textbooks to be incorrect [21]-[32], because:

+ the relativistic formulas obtained therein are
incorrect;

+ the relativistic formulas have been incorrectly
explained using the incorrect principle of light speed
non-exceedance;

 the relativistic formulas have entailed wrong
conclusions consisting in physical unreality of imagi-
nary numbers and existence of only our visible uni-
verse.

Hence the alternative version of the STR thereby
asserts exactly what we need — the existence of other
universes, besides our universe, which together form
the Multiverse. This follows from its relativistic formu-
las that are different from those in the generally ac-
cepted version of the STR. In order to understand the
relativistic formulas of the alternative version of the
STR better, let us first consider the simpler relativistic
formulas of the generally accepted version of the STR.
They are as follow

Mm=———— )

1-(Ye Y
At:Ato‘/l—(%)z @)
|=|0,/1—(%)2 3)

where M s the relativistic mass of a moving
body;

My is the rest mass of a moving body;

Al is the relativistic time of a moving body;

! This is reprint of the article “Antonov A. A. Geophysical exploration of portals will provide new knowledge about space.
Proceedings of the Il International Scientific Conference. The modern vector of the development of science. Philadelphia,

USA. 2023. pp. 85-101”.
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Al is the rest time of a moving body;
| is the relativistic length of a moving body;

|0 is the rest length of a moving body;

V s the velocity of a moving body;
C s the speed of light.

Fig. 1. Graphs of functions m(V) ,AI(V) and |(V) corresponding to the existing and alternative versions of
the STR in the subluminal V < C and hyperluminal VV > C ranges

Fig. 1a,b,c presents the graphs of the formulas. As
can be seen, all formulas for V < C lead to results
measured by real numbers, and for V > C to results
measured by imaginary numbers. This circumstance
greatly discouraged authors of the generally accepted
version of the STR, since until very recently no one
could explain physical sense of the results measured by
imaginary numbers discovered 500 years ago. And no
one would need a theory whose results could not be
explained even by its creators. The fate of the generally
accepted (but it's only now, not then) version of the
STR hung in the balance in the early 20th century. It
was saved by introducing a postulate, i.e. an unproven
assumption, called the principle of light speed non-
exceedance, the sense of which is clear from its name.
The postulate looked quite acceptable, since in the
early20th century physics knew no phenomenon, in
which any physical entity would move with
superluminal velocity. This is how the STR has begun
to be studied and still been studied even in the most
prestigious universities

But in 1934, Cherenkov radiation was discovered
[33]. The radiation is emitted when electrically charged
particles are moving at speeds faster than that of light.
In 1958, Pavel Alekseevich Cherenkov, lgor Evge-
nievich Tamm and llya Mikhailovich Frank received

the Nobel Prize for the discovery and explanation of
this radiation. The fate of the STR hung in the balance
again. And the STR was saved once again. This time it
was saved by making a clarification that the principle
of light speed non-exceedance had implied the speed of
light exclusively in a vacuum.

In the 21st century, one more attempt to refute the
STR was undertaken. This time it was the OPERA ex-
periment at the Large Hadron Collider. It was supposed
to register superluminal neutrinos and thereby prove
physical reality of imaginary numbers. A sensational
report about successful completion of the very complex
and expensive experiment was published on September
22, 2011. However, six months later, the OPERA ex-
periment was refuted by the ICARUS experiment.
Therefore, the STR again failed to be refuted.

Nevertheless, in 2008-2010, i.e. before publica-
tion of the OPERA experiment results, the results of al-
ternative studies of special processes in linear electric
circuits [34]-[38], were published. They proved that
resonance, discovered by Galileo in 1602, occurs at
complex frequencies, rather than at real ones, which has
still been stated in textbooks on the theory of linear
electric circuits. Thus, physical reality of imaginary
numbers has been finally proved and the unsuccessful
OPERA experiment has become useless. And since
mathematics is the language of all exact sciences, the
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principle of physical reality of imaginary numbers
proven experimentally in the theory of linear electric
circuits has become generally scientific. Therefore, this
time the principle of light speed non-exceedance has
been refuted.

At the same time, it has been also proved that if
the outdated version of the STR presented in physics
textbooks were true, then tsunami, bell ringing and mu-
sic of piano or other musical instruments would be im-
possible; swings would not swing in a playground;
Ohm’s law as interpreted by Steinmetz used daily by
millions of radio engineers all over the world would not
work; and there would be no radio and electrical engi-
neering at all. However, authors of the incorrect version
of the STR did not know this when they created their
theory at the beginning of the 20th century, but later
physicists-relativists did not want to know this. Moreo-
ver, they did everything so that no one knew about it.
For example, they staged a misleading and very expen-
sive advertising action in the form of OPERA and
ICARUS experiments at the Large Hadron Collider.

Nevertheless, physical reality of imaginary num-
bers has already been proven and the truth of this state-
ment is beyond doubt. And therefore, in accordance
with the relativistic formulas (1)-(3), something must
exist in nature at . However, analysis of the formulas
has shown that the universes corresponding to such a
situation should be physically unstable and therefore
self-liquidating, i.e. could not exist. Thus, the relativ-
istic formulas (1)-(3) are incorrect as well as the gener-
ally accepted version of the STR.

The generally accepted version of the STR turned
out to be incorrect because, due to the lack of necessary
scientific knowledge in the early 20th century, relativ-
istic formulas were derived incorrectly. Postulates were

moiq

used instead of missing scientific knowledge. However,
the principle of light speed non-exceedance turned out
to be wrong. Derivation errors were not timely detected
and corrected. In subsequent years, following the iner-
tia of competitive struggle (after all, within the frame-
work of a market economy, science is a kind of busi-
ness), the STR turned out to be so canonized that it be-
came poorly receptive to new knowledge. As a result,
the relativistic formulas have not yet been corrected.

3. Alternative version of the special theory of
relativity

3.1. Thereis a hidden Multiverse in nature, not
a Monoverse

Actually, relativistic formulas obtained in the
generally accepted version of the STR not only were
not, but could not be explained, because functions (1)-
(3) vary in significantly different ways (see Fig. 1a,b,c)
in the subluminal (for V < C) and superluminal (for
V > C) velocity ranges. As has been shown above,
universes corresponding to the formulas (1)—(3) are
physically unstable in the superluminal velocity range
(for V> C) and, therefore, cannot even exist. That is
why the formulas (1)-(3) are incorrect. In order for the
same regularities to take place in the subluminal (for
V < C) and superluminal (for V > C) velocity ranges
and, therefore, formulas describing the corresponding

processes could be explained, the graphs mM(V),
At(v) , (V) should take the form shown in Fig. 1d,e.f.

This requires introduction of the function i% into the
corrected relativistic formulas of the STR

corresponding to them where C](V) = LV/CJ —isthe
'floor' function of discrete mathematics (Figure 2a);

moiq

MO vy ’

At(Q)ZAtoiq\/l—(%—CI)z =Atoiq\/1—(v%)2 )

I(a)=loi 1-( Y - a)? =i [1- (W Y ®

W =V —(c isits own local velocity for each universe (Fig. 2b).

q

W

a

S VA VA YA YA YA YA YA

b

Fig. 2. Graphs of functions Q(V) and W(V)
illustrating the meaning of the ‘floor’ function of discrete mathematics
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And the function 19 is the simple and clear
function convenient for this situation, since, for
integers of the argument ( , it takes on only the proper

values +1, +1, -1, —1 and in the proper sequence.
These values correspond to four different universes

alternating in space. However, its values are unknown
for non-integers of the argument. This is not actually a

moeiqﬂ/Z

problem, since we can replace the function i9 in the
formulas  (4)-(6) by the Euler’s formula

e'%/2 — cos(qr/2) +isin(qz/2) that takes

on the same values +1, +1, -1, —1 for integers of the
argument ( and, therefore, can completely replace it

mo[cos(qz/2)+isin(qz/2)]

m(q)=

(Y -ay

= ()

1-(W/ )’
c

At(q):Atoeiq’”z‘/l—(%—q)z = Aty [cos(qr/ 2)+isin(qz/ 2)] 1—(%)2 ®)
I(q) =1 1= (Y, -q)’ =l[cos(qz/ 2)+sin(qz/ )] 1-(W. ) @

Thus the corrected relativistic formulas (4)-(6) and
(7)-(9) imply that the quantity ( takes on integers? (see

Fig. 2a), determined by the discrete ‘floor’ function
CI( \Y ) = LV/CJ . The integers correspond to different

universes. Thus, the quantity (] = 0 corresponds to

0
our visible universe (for which | =1) and the
quantity ( = 1 corresponds to another universe (for

which it = 1) that is invisible for us by virtue of the
condition V > C, because it is located beyond the
event horizon. Stephen William Hawking wrote about
imaginary time in such a Multiverse: “Imaginary time
is a new dimension, at right angles to ordinary, real
time”. Thus, his research confirmed the validity of the
hypothesis of the hidden Multiverse considered below.

Let us, for definiteness, call the universe
corresponding to g =1 a tachyon universe, since it

contains tachyons [39]-[40] that are understood to be
subatomic particles moving at a speed faster than that

2 It takes non-integer values in the portals considered below,
in which, from their entrance to exit, under the influence of

of light. Therefore, many physicists believe that they
should not exist in nature (by which they mean a
Monoverse corresponding to the generally accepted
interpretation of the STR), since they violate the
principle of causality. However, since tachyons are
actually in a tachyon universe (or antiverse), rather than
in our universe, they do not violate the principle of
causality.

For similar reasons, let us call our universe a
tardyon universe. Then it would be logical to assert that

the quantity = 2 corresponds to a tardyon antiverse
(for which i2 = —1), the quantity =3 corresponds

to a tachyon antiverse (for which i3 =—j ), the
quantity =4 corresponds to another tardyon

universe (for which i4 =1), the quantity gq=5

. T
corresponds to another tachyon universe (for which 1™ =1
), etc.

physical factors that have not yet been studied, the value
changes by one
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Fig. 3. Estimated helical structure of the hidden Multiverse

Consequently, such a Multiverse has a helical
structure (Fig. 3). Moreover, since V =W+ (c

follows from the formula W=V —(c, then V> C

is for all universes, except for ours, and therefore they
are beyond the event horizon, i.e. are invisible. The

entire Multiverse is also invisible, which is why it is
called hidden [41]-[47]. Universes of the hidden
Multiverse do not intersect, which is why they can be
called parallel. However, drifting in the fourth spatial
dimension ( they sometimes touch each other and
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even slightly penetrate into each other, forming some
transitional zones called portals [48],[49] (they are
shown by double-headed arrows in Fig. 3).

3.2 Dark matter and dark energy phenomena
are generated by the existence of the Multiverse

But shown in Fig. 3 structure of the hidden
Multiverse has the significant drawback that it does not
take into account the existence of the phenomena of
dark matter and dark energy, which are not explained.
So what are dark matter and dark energy? And why is
it so important to explain them? This is because,
according to the data obtained by the WMAP
spacecraft, the entire universe (actually, the entire
hidden Multiverse) consists of 22.4% of dark matter,
73.0% of dark energy and only 4.6% of baryonic matter
[50]. And according to more recent data obtained by the
Planck spacecraft, the entire universe (again, actually,
the entire hidden Multiverse) consists of 26.8% of dark
matter, 68.3% of dark energy and only 4.9% of
baryonic substances [51]. That is, according to these
data, almost the whole of nature is not at all what we
have understood it to be in our visible universe. It is
rather different. Thus, without understanding physical
sense of dark matter and dark energy, understanding of
our visible universe does not seem to be quite reliable.
However, despite all the efforts of scientists to solve
this important problem, dark matter and dark energy
have been defied explanation for almost a hundred
years. Michio Kaku wrote in this regard: “Of course, a
whole bunch of Nobel Prizes is waiting for the scientists
who can reveal the secrets of the ‘dark energy’ and
‘dark matter’”

But all these efforts have actually so far been
undertaken within the framework of the generally
accepted version of the STR. Therefore, considering
the remark of Albert Einstein “Insanity: doing the same
thing over and over again and expecting different
results”, let us now try to seek for such an explanation
within the framework of the alternative version of the
STR. We should assume what could not be assumed
within the framework of the generally accepted version
of the STR — to seek for the explanation in the
macrocosm, rather than in the microcosm. That is, we
should assume that the phenomena of dark matter and
dark energy are evoked in our visible universe by the
rest of invisible universes of the hidden Multiverse. We
should as well assume that the phenomena of dark
matter and dark energy [52]-[60] are a kind of optical
shadow of these invisible universes on our universe
(however, it is gravitational or some other shadow,
rather than an electromagnetic one). This will make it
possible to understand why, until now, no material
carriers of these phenomena have been found by
research at the Large Hadron Collider. After all, no
optical image (including a shadow) has ever contained
any physical components of such an image.

Then, having made such an assumption, it might
be argued that:

o the phenomenon of dark matter is evoked by
invisible universes of the hidden Multiverse adjacent to
our visible universe, and

e the phenomenon of dark energy is evoked by
the rest of invisible universes of the hidden Multiverse,
more distant from our visible universe.

Herewith, since these universes do not intersect
anywhere, they are parallel. However, floating in space,
they inevitably touch and even slightly penetrate into
each other in many spots, generating portals. Adjacent
universes exchange their material content through these
portals. Therefore, over billions of years of their
existence, parameters of all universes have
substantially averaged. And this allows you to
determine the number of universes in the hidden
Multiverse. Assuming that our visible universe has
such averaged parameters, we can find the following:

e the total number of universes in the hidden
Multiverse is 100% / 4.6% = 21.74 according to the
above data obtained by the WMAP spacecraft, and
100% / 4.9% = 20.41 according to the data obtained by
the Planck spacecraft. Consequently, their real number
is supposedly equal to 20...22 universes.

e the number of universes in the hidden
Multiverse that are adjacent to our universe and evoke
the phenomenon of dark matter is 22.4% / 4.6% = 4.87
according to the above data obtained by the WMAP
spacecraft, and 26.8% / 4.9% = 5.47 according to the
data obtained by the Planck spacecraft. Consequently,
their real number is supposedly equal to 5...6
universes.

e the number of universes in the hidden
Multiverse that evoke the phenomenon of dark energy
is 73.0% / 4.6% = 15.87 according to the above data
obtained by the WMAP spacecraft, and 68.3 % / 4.9%
= 13.94 according to the data obtained by the Planck
spacecraft. Consequently, their real number is
supposedly equal to 14...16 universes.

3.3 Dark matter and dark energy phenomena
allow to determine the structure of the hidden
Multiverse

And immediately striking is the discrepancy
between the obtained calculation results and the one
shown above in Fig. 3 supposed structures of the hidden
Multiverse, which cannot be explained in any way by
the inaccuracy of the measurements of the WMAP and
Planck spacecraft, since the difference between the
results of calculations and experimental data is too
large. There has been found to be five or six other
parallel universes adjacent to our universe, rather than
two. However, this number does not fit within the
structure shown in Fig. 3.

Hence, it is logical to assume that there has been
some mistake in the previous reasoning. This mistake,
most likely, is that earlier, for simplicity, we have
supposed the existence of only one extra dimension (

in the hidden Multiverse, and, therefore, its
correspondence to physically real complex numbers
containing only one imaginary unit. In order for six
other parallel universes to be adjacent to our universe
(i.e. three tachyon universes and three tachyon
antiverses), there should be three extra dimensions
q,r,S, determining their position in space.
Therefore, the structure of the hidden Multiverse
should be described by quaternions
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0+l +1hay + 1, ie. hypercomplex numbers hioly = ligh = ghl, =1 (11)
[61], containing three imaginary units o s i1i3i2 = izilig = i3i2i1 =1 (12)
connected by the relations That is why, the relativistic formulas (4)-(6) and

i 12 — i22 — i§ =1 (10) (7)-(9) must be corrected again as follows
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m(q,r,s) = Mol Tas (13)
Jl—[%—(q +r+s)]
A(Q,F,8) = Atgifigis [1- [V — (g -+ 1 +5)]° (14)

1(a,T,5) = oififi3 [ 1- [V — (a + r + ) )

or
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where M

body;

Al is the relativistic time of a moving body:;

and Planck spacecraft

is the relativistic mass of a moving
which a moving body is located.

q,r,S are the coordinates of the universe in

These formulas implies that our Multiverse has a
quaternion structure in six-dimensional space [62]-[64]

| is the relativistic length of a moving body; and its structure is described by the function
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fars(X,¥,2)+hqQ+ir +13S, where the real

summand fqrs(X,Y,Z) describes distribution of
physical content in the universe with coordinates
g,r,S, and the imaginary summand ilq + izl’ + i3$

describes the position of this universe in the space of
the Multiverse.

According to the formulas (4)-(6), for integers® of
the coordinates of the universes (, I, S in the hidden

Multiverse
e we get Ilijis =1 for q+r+s=0,

which corresponds to our visible universe, which we
shall call it a tardyon universe, since we have

0 < v < Cin this case;

e we get either ilqizrigf = il or ilqizri,j = i2 or
ilqizrigs = i3 forQ+I+S =1, which corresponds
to one of the invisible universes adjacent to our
universe; we shall call them tachyon universes, since
we have V > Cin this case;

e we get ilqizrigf =-1 for q+r+s:2,
which corresponds to an invisible tardyon antiverse that
is not adjacent to our universe;

o we get either iiyi =—i; or iliji3 =i,
or iligi3=—ig for Q+r+s=3,

corresponds to one of the invisible tachyon antiverses
that is not adjacent to our universe;

o we get ifiyi; =1 for q+r+s=4,

which corresponds to another tardyon, but invisible,
universe;

which

Examples of the structural diagrams of the hidden
Multiverses corresponding to the calculations are
shown in fig. 4-6. As can be seen, the universes con-
tained in these Multiverses are interconnected not only
by bidirectional portals corresponding to the formula
(10), but also by unidirectional portals corresponding to
the formulas (11) and (12). Besides, some universes of
the hidden Multiverse, including our visible universe, it
appears, can be connected through portals with uni-
verses of other Multiverses that together form a Hyper-
universe*, generating the phenomenon of dark space
[65], [66].

4. How to see invisible universes

So, the alternative version of the STR successfully
solves the problems that turned out to hypothesis until
it finds experimental confirmation. What experimental
confirmations of its truth will be authoritatively
convincing and how can they be obtained?

Experimental confirmations of real physical
existence of the hitherto undetected invisible universes
would obviously be the most authoritative evidence. It
turns out that one can see [67]-[71], or, in other words,
discover them. This requires placing a telescope in a
portal® and comparing its observations of the starry sky
with the observations of telescopes located outsidethe
portals (Fig. 7). Constellations in the skies of other
universes would actually be completely different.
Therefore, once a hypothetical telescope is moved
through a portal from our universe (i.e. from the earth’s
surface) to an adjacent universe invisible on Earth, all
the known constellations in the starry sky would
gradually be replaced by the constellations of the
adjacent universe. This would be the most obvious and
indisputable evidence of existence of other universes.
And such an experiment will be much less expensive
than a similar experiment a hundred years ago by the
President of the Royal Astronomical Society, Sir

° tc.

e Arthur Stanley Eddington [72], [73].
Obsenvatory outside Observatory outside Observatory outside Observatory outside
anomalous zones anomalous zones anomalous zones anomalous zones
Obsenatoryin Computer - Observatory outside
anomalous zone anomalous zones
Obsenvatory outside Observatory outside Obsenatoryin Observatory outside
anomalous zones anomalous zones anomalous zone anomalous zones

Fig. 7. Diagram of an astronomical experiment on invisible universe detection

3 And non-integer values (, I, S are taken in portals

4 By analogy with the term 'Multiverse', hereinafter, instead
of 'Hyperuniverse', we will use the term 'Hyperverse'.

5 Similarly, to see the invisible neighbouring room of our
dwelling, you need to look into it from the corridor connect-
ing these rooms
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anomalous zone

Moreover, some observatories, such as, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine (Fig. 8)
located in the Holosiivskyi forest, just 12 km from the
centre of Kyiv, the capital of Ukraine, are already in
anomalous zones, presumably being entrances to
portals. Other observatories also located in anomalous
zones can be identified by similar comparative studies
of high-precision astronomical observations of all
observatories. It is also desirable to subject all
anomalous zones to such an examination so that to
determine passport data of all portals available on
Earth. Their comparative analysis will reveal how
many adjacent invisible universes there are on the Earth
and determine whether there are universes among these
invisible universes that are not the part of the hidden
Multiverse. Exploration of such universes would be the
most interesting, as it makes possible to discover the
Hyperverse.

In the future, when the portals are explored and
people learn how to navigate through them safely,
people can visit adjacent universes that are currently
invisible. This would be another proof of their
existence.

5. The relevance of geophysical researches of
portals

At present, portals are absolutely unexplored. This
even raises doubts as to their existence. Herewith,
although there are a lot of anomalous zones supposedly
being the entrances to portals, people avoid visiting
them. And they are right. This is unsafe, because portals
are a kind of invisible labyrinths, three-dimensional
labyrinths. So, naturally, finding a way out of a portal
is not easy without knowing this and taking special
precautions in advance (for example, the Ariadne’s
thread mentioned in ancient Greek mythology). Even
more difficult is to successfully move from entrance to
exit through a portal (the Ariadne’s thread would not
help here) and get into an adjacent universe. To do this,
you need to create special tools for orientation in the
portals.

But all the means used for a serious portal
research, including portal orientation tools, vehicles

(including unmanned vehicles), communications
equipment and everything else, are much less
expensive than people’s flights to the Moon or Mars
and much more effective in terms of quantity and
quality of new expected knowledge, both astrophysical
and geophysical. From the standpoint of scientific, as
well as political and economic consequences for human
civilization development this would appear to be much
more crucial than, for example, the discovery of
America by Columbus.

6. Conclusion

Thus, because the fallacybility of the universally
recognized version of STR stated in physics textbooks,
which asserts the existence in nature of our only visible
universe, is experimentally proven in the most
indisputable way, and the alternative version of this
theory states that there are many parallel universes, it
has also been proven that there are portals between
these universes.

And these portals need to be explored. This is very
important from a practical point of view, since one must
know how one can safely visit neighboring universes.
This is no less important from a scientific point of view,
as it will prove the existence of anti-space and anti-time
and the possibility of traveling through the hidden
Multiverse not only in space, but also in time.
Moreover, time travel can be not only in the past, but
also in the future [74]-[78].
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The article is prepared on a topical issue related to maintaining the technical condition (TC) of military equip-
ment (ME) at the proper level in the conditions of carrying out combat operations (CO).

On the basis of the existing model of automotive technical support for the process of recovering vehicles
damaged in combat, for the construction of which the apparatus of discrete Markov processes was used, a meth-
odology for optimizing the process of recovering vehicles in the conditions of carrying out combat operations was
developed. The peculiarities of the developed methodology are the possibility of taking into account the determi-
nation of the optimal term for ME recovery, which does not coincide with the term of its use for the intended
purpose in the conditions of carrying out combat operations.

Keywords: military equipment; maintenance; technical condition; combat operations.

1. INTRODUCTION.

Equipping the units of the Armed Forces of
Ukraine with technically serviceable ME is the main
condition for successful warfare. It is clear that the fail-
ure of ME samples in the conditions of carrying out
combat operations occurs both due to combat damage
and operational and technical malfunctions, as a result
of the increased intensity of operation of ME samples
in these conditions. Studies related to the management
of TC and the recovery of ME in the conditions of car-
rying out combat operations are becoming increasingly
relevant. This is due to the presence of a sufficiently
large number of ME in the units of the Armed Forces
of Ukraine for various combat purposes.

Formulation of the problem. Based on the exist-
ing model of automotive support for the process of re-
covery of automotive equipment damaged in combat
[1-3], in particular, using the calculation relations that
describe the main states of the recovery system, it is
proposed to improve the methodology for optimizing
the process of ME recovery in the conditions of carry-
ing out combat operations. The existing model is based
on the apparatus of discrete Markov processes that al-
lows determining and comparing the probabilities of
ME being in each of its states, which are most important
for solving the main tasks of managing ME TC in the
conditions of carrying out combat operations.

It is known that during the recovery of an object's

working capacity, this process is influenced by many
factors that are not only poorly coordinated but also ac-
companied by uncertainty of a random, natural, and an-
tagonistic nature. Therefore, the appropriate way out of
this situation is to reduce the dimensionality of the anal-
ysis problem by comparing and ranking the recovery
tasks by some generalized indicator. Let's suppose the
probabilities of the ME being in each state in the con-
ditions of carrying out combat operations.

Analysis of recent research and publications.
Issues related to maintaining the serviceable TC of ME
samples are revealed in the works of national specialists
and scientists, in particular: P. Openko [4], O. Volokh
[5], N. Shaptalenko [6], O. Vorobyov [7] and others,
that reveal most of the issues of this problem in depth.

The purpose of the article. An improved tech-
nique for optimizing the process of ME recovery in the
conditions of carrying out combat operations

2. RESEARCH RESULTS.

It is not difficult to imagine a situation where it is
necessary to perform maintenance of ME after its prep-
aration for operation or after its combat use, as well as
a situation where the combat use of ME has shown the
need for its new preparation for use. For example, tak-
ing into account the unsatisfactory results of combat
support due to insufficiently thorough preliminary
preparation. Let's assume the following variant of the
states and transitions of ME during its use as intended
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(Fig. 1).

It is important to emphasize that this graph con-
tains cyclic (not one-time) transitions, and reflects the
actual transitions of ME to a particular state. For exam-
ple, the transition to the state of combat use of ME is

possible after its preparation, after maintenance, and af-
ter the recovery of a damaged ME. The state of recov-
ery of damaged equipment is also possible after its
combat use, and after its preparation, for the purpose of
its use, and after its maintenance.

Figure 1 - Variant of states and transitions of military equipment during its use for the intended purpose:
P, —the state of preparation of ME for use; P, — the state of combat use of ME; P, — the state of recovery of

ME after its damage; P, — the state of maintenance of ME before or after COs; a, A —the intensity and

probability of transitions from the state of preparation of ME for use to the state of its maintenance; b, B — the
intensity and probability of transitions from the state of maintenance of ME to the state of its combat use;
¢, C —the intensity and probability of transitions from the state of combat use of ME to the state of its

maintenance; d, D — the intensity and probability of transitions from the state of maintenance of ME to the

state of its recovery after damage; e, E — the intensity and probability of transitions from the state of

preparation of ME for use to the state of its recovery after damage; f,F — the intensity and probability of

transitions from the state of preparation of ME to the state of its combat use; §,G - the intensity and
probability of transitions of ME from the state of combat use to the state of its preparation for use;
h,H —the intensity and probability of transitions from the state of recovery of ME after damage to the state of

its combat use; 7, | — the intensity and probability of transitions from the state of combat use of the vehicle to
the state of its recovery after damage.

The purpose of the proposed methodology is to
optimize the recovery of ME in the conditions of carry-
ing out combat operations, in which the values of qual-
ity indicators of TC management reach a certain level,

namely: the coefficient of technical readiness K T

unreadiness KHF of ME for their intended use and

- . max
the minimax criterion £ iy -

Necessary initial data for the calculation, con-
straints and assumptions.

In the process of using ME for its intended purpose
in the conditions of carrying out CO over time, it is in
any state with probabilities:

Py (t) —the probability of ME being in the state

of preparation for its use;

P3 (t) — probability of ME being in the state of

intended use;
PB (t) — the probability of ME being in the state

of recovery after its damage;
PO (t) — the probability of ME being in the state

of maintenance.

Upon completion of any type of recovery work,
the original properties of the object are fully recovered,
the term of the next maintenance is rescheduled, and the
entire maintenance process is repeated. At the same
time, we will assume that no scheduled repairs are car-
ried out during the period of operation under consider-
ation.

Analytical dependencies for calculating the opti-
mal values of military equipment recovery indicators.
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A set of differential equations describing the pro-  of carrying out combat operations, in the environment
cess of ME being in each of the 4 states is expedientto  of each of the states of this system (see Fig. 1) in the
write, according to the rule of contours for the graph of ~ form:
transitions of the ME recovery system in the conditions

qgﬁgzgepy—ﬁF+aA+eEFﬁ;

dt
dP3(t) = fFP; + bBRy + hHP; — (gG +cC +il )Pg;
dt . @
_é%t =dDP, +€eEP;; +ilP; + hHPg;
dF:;)t(t) — aAP,, +cCP, — (bB + dD)P,.

Solving the differential equations (1) leads to the following system of algebraic equations:

{1—expl[- (fF +aA +eE)t]}

Py (t)=|9GP :
1 () =[9GPs] f{F+aA+eE } "

1—exp[-(gG +cC +il)t];.
P, (t) =[fFP,, + bBR, + hHP.

3() [ H+ O+ B] gG+CC+II ; @)
P, (t) = [dDP, +eEPH+iIP3]{1_eXEI[_I_th]}; “

{1 - exp[- (bB + dD)t]}

Po (t) = [aAP, P _
5 (t) = [aAP;; +cCP;] b -

The condition for normalizing the total probability of the system states (it characterizes the complete group
of phenomena) for the time t > 0 is the equation

Pr(t)+ P3(t)+ Pp(t)+ Po(t) =1. ©

After complex transformations (2-5), taking into account (6) (in order to solve a system of five algebraic
equations containing four unknown quantities), we obtain the probabilities of ME being in the conditions of car-
rying out combat operations in the corresponding states: "preparation of ME for the purpose of its use"; "use of
ME for its intended purpose"; "recovery of ME after damage"; "maintenance of ME" in the form:

_ ¢dD .
P”(t)_1+a+(aﬂ+y)/(1—y/i|nhH)+ng’ "
Py(t)= = . : ®)

1+ a+(aff + ) I(1—yilphH) + cdD
Py(t)= (af +y) A - yilnhH) . o

B 14 a+(aB +y)I(1-yilyhH) + dD’
Po(t) a (10)

"1+ a+(af+ ) /(1— il phH) + gD’
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ne o =¢&(aAggG +cC); &=

{L—exp[- (bB + dD)t]}

; B=y(dD+ilnbB);

{1 —exp[- hHt]}

{1 —exp[- (gG +cC +iNt]}.

bB + dD

hH ’

; ¥ =yG(eE +nilfF);

gG+cC+il

{1—exp[- (aA+eE + fF)t]}

aA+eE+ fF

Thus, the obtained calculation relations allow us
to synthesize a methodology for optimizing the process
of recovering the ME in the conditions of carrying out
combat operations.

The sequence of decision-making according to the
methodology.

The sequence of decision-making according to the
methodology for optimizing the process of recovering
ME in the conditions of carrying out combat operations
includes:

a) equal-intensity and equal-probability transitions
of ME states in the conditions of carrying out combat
operations from any state to any state are considered;
the strategy of ME recovery under consideration can be
used only in the case when any current state of ME does
not depend on the state in which it was before that mo-
ment;

b) using the above equations (7)-(10), the indica-
tors, i.e., probabilities that characterize the technical
condition of ME in the conditions of carrying out com-
bat operations, are determined;

c) the intensities and probabilities (¢, C ) of the
transition of ME to the state ( PO) of maintenance, as
well as the intensities and probabilities (b, B) of its
transition to the state (P3) of intended use are deter-
mined and calculated;

d) the intensities and probabilities ( g,G) of the
transition of ME to the state (PH) of preparation for
use, as well as the intensities and probabilities ( f , F

) of its transition to the state (P3) of intended use are
determined and calculated;

e) the intensities and probabilities (7, | ) of the
transition of ME to the state (PB) of recovery after

damage, as well as the intensities and probabilities (
e, E) of its transition from the state (Py;) of prepa-

ration for use to the state (PB) of recovery from dam-

age, that is, even before the start of the intended use of
ME, are determined and calculated;
f) the intensities and probabilities of the transition

of ME from the state (/5 ) of recovery after damage to
the state (P3) of intended use, as well as the increase

in the intensity and probability (h, H ) of transitions

from the state of recovery of ME after damage to the
state of its combat use. It should be noted that the great-
est attention should be paid to the study of the state (

P3) of intended use of ME and the state (Py) of re-

covery of ME after damage are determined and calcu-
lated.

This is due to the fact that these states of the ME
recovery system and ME TC itself in the conditions of
carrying out combat operations are the most important
both in terms of the essentiality of recovery functions
and the structure of unconditional links in the recovery
system. Therefore, it is necessary to determine the con-
ditions (terms) of the ME recovery, under which there
is an increase in the intensity and probability of the

transition of ME from the state (PB) of recovery after
damage to the state ( P3) of its intended use, as well

as an increase in the intensity and probability (h, H)

of transitions from the state of ME recovery after dam-
age to the state of its combat use;

f) the terms of conducting recovery of ME are de-
termined, according to which indicators of ME TC
management, namely the coefficient of technical read-

. - .- max
iness K7~ and the minimax criterion E in or

P
00 P meet the specified conditions [2; 8-10].
01

The essence of the scientific novelty of the pro-
posed method is that it takes into account the possibility
of determining the optimal terms for the recovery of
ME using the apparatus of a discrete Markov process in
the form of a set of typical states of the recovery sys-
tem, using the calculation ratios obtained in the model
of auto-technical support for the process of recovery of
automotive equipment, that do not coincide with the
terms of its intended use in the conditions of carrying
out combat operations. This will make it possible to de-
velop on its basis practical recommendations for opti-
mizing the recovery of ME at the expense of certain
time reserves, and maintaining its serviceable state at a
certain level.

3. CONCLUSIONS AND PROSPECTS OF
FURTHER RESEARCH.

An improved methodology for optimizing the pro-
cess of recovery of ME in the conditions of carrying out
combat operations, that, unlike the existing ones, using
the apparatus of a discrete Markov process in the form
of a set of typical states of the recovery system, takes
into account the possibility of determining the optimal
ME recovery terms, which does not coincide with the
terms of its intended use in the conditions of carrying
out combat operations, which makes it possible to de-
velop practical recommendations on its basis as for im-
proving the efficiency of ME TC management at the
expense of determination of the rational composition of
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repair and recovery bodies, defined and justified time
reserves.
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The article is devoted to the study of the influence of concentrations of recipe components and temperature
on the dynamic viscosity of model solutions based on agar when fillings for the production of jelly bars are made.

The dynamic viscosity of model systems "agar-water",

"', "agar-water-glycerin”, "agar-water-glycerin-honey",

"agar-water-glycerin-honey-sesame flour" was experimentally investigated using a rotary viscometer.

The effect of glycerin, honey and sesame flour on the dynamic viscosity of agar is scientifically substantiated.
It was also established that the addition of 0.3% glycerol to the agar-based solution increases its viscosity and
contributes to the formation of a significant number of intermolecular hydrogen bonds. When honey is added in
the amount of 25+2%, the desired stable structure of the filling is formed.

Keywords: dynamic viscosity, filling, agar, glycerin, honey, sesame flour, model systems, jelly bar.

Introduction. Confectionery industry is one of
the main galleys of the food industry. For the sake of
virobnitstva borrows another space from the world,
shards vibrate close to two thousand kinds of different
malt. It’s important to take revenge on carbohydrates,
that, killing the lives of people and children (improper
eating, ecology, stress), it is necessary to more
rationalize eating, vicarious syrovina, rich in life and
biologically active speeches. In the middle of a wide
range of candies, jelly bars are especially occupied by
jelly bars, which are often served as a snack. Oskilki
spozhivachi zvjayut especially respect for the
organoleptic power of the products, before us stands the
task of taking the product with the vidpovidnymi
organoleptic and technical power.

Viscosity is an important technical property for
bar filling, as it acts as a structural-mechanical barrier
during the formation and destruction of the gel struc-
ture, which determines its stability. It is caused by the
internal forces of adhesion between molecules and
characterizes the resistance of their mass under the in-
fluence of external forces. The gel mass in production
goes through the process of mixing, pumping, pouring,
which leads to its destruction. The degree of damage
depends on many factors - the amount of dry matter, the
composition and ratio of recipe ingredients, tempera-
ture, etc. [1, 2].

The viscosity, structure, thermoreversibility and
stability of hydrocolloid dispersion solutions depend on
their type and concentration, temperature and duration
of solidification, pH of the medium, as well as the pres-
ence and concentration of additives. To achieve the de-
sired level of viscosity, most polysaccharides have a
concentration range of 0.1 to 3%. When using finely
dispersed powders, gel formation occurs within 20-40
minutes (for most polysaccharides). It should be re-
membered that the speed of particle swelling strongly
depends on the intensity of mixing and the temperature

at which the system is exposed [3, 4].

Implementation of scientific principles of chang-
ing the properties of agar and combining it with other
food products, such as glycerin, will create a class of
new food products with qualitatively changed func-
tional properties [5].

During the analytical review, it was found that the
studies related to the determination of rheological
properties, namely the dynamic viscosity of gel-like
systems in the literature are fragmentary. This
determines the relevance of the chosen direction.

Analysis of recent research and publications.
Many domestic and foreign scientists studied the
rheological properties of agar solutions [1, 2, 3, 4, 5, 6].

During the review of foreign and domestic literary
sources, it was established that a lot of attention was
paid to the issue of the effect of temperature on the
viscosity of agar solutions, as well as the effect of other
auxiliary components on them.

Scientists [6] conducted research on rheological
properties - the viscosity of agar gels and the effect of
disaccharides  (sucrose) and  monosaccharides
(fructose) on them. It was investigated that the viscosity
of the agar gel structure of 1% concentration (n0) is
38.113 Paxs. This strength of the structure of 1% agar
gel is explained by the fact that the high concentration
of agar contributes to the strong stabilization of the
layer of the dispersed medium between the agar
molecules and their aggregates, and thanks to this, the
particles of the dispersed phase are in direct contact,
this contributes to the formation of the strongest and at
the same time fragile agar structure gel 1%
concentration..

Factors affecting the viscosity of agar solutions,
which mainly include concentration and temperature,
are studied in [7]. In the course of the study, it was
established that the concentration of agar, water
hardness and temperature of the solution have a
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significant effect on the viscosity of the agar solution,
while the pH of the solution does not have a significant
effect on the viscosity.

The aim of the authors of the article [8] was to
study the rheological properties of agar-agar solutions
prepared using water exposed to an electromagnetic
field with a frequency from 30 to 170 MHz. The
research was conducted at the following temperatures:
25, 35, and 45 °C, the concentration varied from 0.1 to
0.7%, and the shear rate was within the range of 100-
1000 s—1. It has been studied that in the vast majority
of cases, a decrease in the viscosity of solutions is
observed as a result of the influence of temperature and
the electromagnetic field. The temperature dependence
of viscosity for solutions subject to and not subject to
the influence of an electromagnetic field has a
multidirectional nature and depends significantly on
both the concentration of the solution and the shear rate
at which the measurements were made.

A group of scientists [9] studied the rheological
characteristics of honey and the effect of temperature
on viscosity. The results showed that the honey used in
this study showed pseudoplastic flow properties. The
influence of temperature on the viscosity of honey
showed that the viscosity of honey decreases with
increasing temperature.

The authors of the article [10] determined the
dependence of the shear stress on the shear rate and
calculated the effective dynamic viscosity of water-
agar (WA), water-gelatin (VZh) and water-agar-gelatin
(WZH) systems in the range of shear rates 17- 1021 s—1
and in the temperature range 298-323 K. The obtained
dependences of the effective viscosity for the specified
systems decrease with increasing temperature and shear
rate. At temperatures above 315 K, there is a weak
dependence of viscosity on the shear rate, which is
characteristic of Newtonian fluids.

Rheological properties of agar hydrogels were
investigated in the work [11]. Agar gels were prepared
by mixing an aqueous agar-agar solution with glycerol,
sorbitol, citric acid, sodium citrate, and sodium chloride
in various concentrations. Sodium citrate, citric acid,
and their mixture had the most significant effect on the
viscosity of agar gels. The addition of citric acid to the
agar-gel composition reduced viscosity, and the
addition of sodium citrate increased it.

The aim of this study. The purpose of the article
is to study the influence of concentrations of recipe
components and temperature on the viscosity of model
solutions when fillings for the production of jelly bars
are made.

Results and discussion. Agar 1200 TM "Fujian
Province" (China), food glycerin TM BASF (Ger-
many), sunflower honey and sesame flour TM
"Korysne Boroshno" (Ukraine) were used in the re-
search, and distilled water was used to prepare solu-
tions.

The "agar-water-glycerol" system was prepared as
follows. The weight of the dry component was poured
into water at a temperature of 20+2 °C, mixed, after
which glycerin was added and left to swell for 30-
40x60 c. Next, this solution was heated in a water bath
at a temperature of 85-95 °C until the agar completely
dissolved. After the agar was completely dissolved,
honey (model solution "agar-water-glycerin-honey")
and sesame flour (model solution "agar-water-glycerin-
honey-sesame flour™) were added to the solution and
thoroughly mixed. The study of the effect of gels was
determined on a rotary viscometer.

To establish a rational concentration of the main
recipe components of the jelly bar (agar, glycerin,
honey, sesame flour), the dynamic viscosity of the so-
lutions was studied (Fig. 1...Fig. 3).
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Figure 1. The effect of temperature on the dynamic viscosity of the "agar-water" solution at an agar
concentration of 1 %; in the composition with glycerol, %: 1-control; 2-0.1; 3-0.2; 4-0.3; 5-0.4; 6-0.5;

The curve in Figure 1 shows an increase in the
viscosity of the "agar-water-glycerol” solution from
2.4+0.2 Paxs to 9.7+0.2 Paxs with the addition of
glycerin from 0.1 ... 0 .5% in steps of 0.1%. The

viscosity of the solution containing 1% agar without the
addition of glycerol was 2.4+0.2 Paxs. When adding
0.1% glycerol to the solution, the viscosity increased to
3.9+0.2 Paxs. When the glycerol content increased to
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0.2%, the viscosity increased to 5.2 Paxs. Further
application of 0.3, 0.4 and 0.5% glycerol led to an
increase in viscosity by 6.5+0.2; 8.1+0.2 and 9.7+0.2
Paxs, respectively.

It was determined that the viscosity of the "agar-
water-glycerin” system increases by 2.5 times when
glycerol concentrations above 0.3+£0.02% are added,

which may be due to the synergistic interaction of
glycerol with agar, which contributes to the formation
a large number of intermolecular hydrogen compounds.
An increase in the concentration of glycerol leads to an
increase in the rate of cross-linking of the structure and
a too rapid increase in strength, which complicates the
mixing process.
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Figure 2.
The effect of temperature on the dynamic viscosity of the "agar-water-glycerin™ solution at an agar concentration
of 1.0%; glycerin 0.3%; with the addition of honey, % : 1 —control; 2 - 15; 3- 20; 4 —25;5-30; 6 - 35

As can be seen from Figure 2, with an increase in
the honey content, the viscosity of the solution
increased from 5.2+0.2 Paxs to 10.8+£0.2 Paxs. The
viscosity of the solution containing 1.0% agar, 0.3%
glycerol without the addition of honey was 5.2+0.2
Paxs. When adding 15%, 20% and 25% honey to the
solution, its viscosity increased by 5.942.0; 6.7+0.2 and
7.6+0.2 Paxs. Further use of 30% and 35% honey leads

to an increase in viscosity by 9.3+0.2 and 10.8+0.2
Paxs, respectively.

It was established that the addition of honey in an
amount less than 20+2% or more than 30+2% does not
form the desired stabilizing structure of the filling.
Increasing the honey content leads to a significant
increase in viscosity and an overly sweet taste.
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Figure 3. Effect of temperature on the dynamic viscosity of the "agar-water-glycerin-honey" solution at an agar
concentration of 1%; glycerin 2%; honey 25% with the addition of sesame flour, %: 1 — control;
2-10; 3-20;4-30;5 - 40; 6 - 50.
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The curve in Figure 3 shows an increase in the vis-
cosity of the ™agar-water-glycerin-honey" solution
from 7.6+0.2 to 18.3+0.2 Paxs, when sesame flour is
added in the interval 10...50 % in steps of 10%. It was
found that the viscosity of the solution containing 1%
agar, 2% glycerin and 25% honey without the addition
of sesame flour is 7.6+0.2 Paxs. When 10, 20, and 30%
sesame flour is added to the solution, its viscosity in-
creases by 9.0+0.2; 11.2+0.2 and 13.8+0.2 Paxs. Fur-
ther addition of flour in amounts of 40 and 50% leads
to an increase in viscosity by 16.0+£0.2 and 18.3+0.2
Paxs, respectively.

It was established that the addition of sesame flour

16

in an amount of less than 30+2% does not lead to the
formation of the desired structure of the filling. An in-
crease in the flour content by more than 30+2% leads
to the appearance of a bitter taste and a significant in-
crease in the viscosity of the filling.

In order to confirm the rational concentration of
the main recipe components of the jelly bar, which are
involved in the gelation processes, a study of the dy-
namic viscosity (Fig. 4) of “agar-water", "agar-water-
glycerin®, "agar-water-glycerin- honey" and "agar-wa-
ter-glycerin-honey-sesame flour" at concentrations of
agar 1%, glycerin 0.3%, honey 25%, sesame flour 30%,
in the temperature range of 20...60 °C.
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Figure 4. The influence of temperature on the dynamic viscosity of solutions: 1 - "agar-water",
2 - "agar-water-glycerol", 3 - "agar-water-glycerol-honey", 4 - "agar-water-glycerol - honey-sesame flour"

It was found that increasing the temperature in the
range of 20...60 °C reduces the dynamic viscosity of the
"agar-water" solution by 1.7+0.2 Paxs, adding glycerol
increases the dynamic viscosity to 5.2+0.2 Paxs at a
temperature of 30 °C. The addition of honey and ses-
ame flour leads to an increase in viscosity by 7.6+0.2
Paxs and 13.8+0.2 Paxs, respectively, at a temperature
of 30 °C.

When less than 1% agar is added, the filling does
not acquire the desired structural properties. When add-
ing more than 1.0% of agar, the structure of the filling
becomes too elastic, which complicates the further pro-
duction of bars.

The addition of glycerin in the amount of more
than 0.3% leads to a significant increase in the viscosity
of the filling, the speed of structural cross-linking and
an excessive increase in strength, which complicates
the process of mixing the solution for further prepara-
tion of the filling.

Reducing the content of honey and sesame flour to
less than 25+2% and 30+2%, respectively, leads to a
decrease in the amount of dry substances. An increase
in the number of the above-mentioned components
leads to a deterioration of the taste properties of the fin-
ished products.

Conclusions. The influence of concentrations of
formulation components and temperature on the viscos-
ity of model systems "agar-water", "agar-water-glyc-
erin", "agar-water-glycerin-honey", "agar-water-glyc-
erin-honey-sesame flour" was studied.

It was found that the addition of 0.3% glycerol to
the agar-based solution increases its viscosity, probably
due to the synergistic interaction of glycerol with agar
and contributes to the formation of a significant number
of intermolecular hydrogen bonds.

Therefore, the increase in the viscosity of model
systems due to the influence of glycerin occurs due to
the binding of free moisture, which provides increased
structural viscosity of the filling.

It was also established that when adding honey in
the amount of 25+2%, the desired stable structure of the
filling is formed. Increasing the honey content leads to
a significant increase in viscosity and an overly sweet
taste.

The obtained results are of practical importance
for calculating and establishing the concentration range
of recipe components in the process of production of
filling for agar-based jelly bars.
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AHoOTANIIfA

Pi3HOMaHITHI MPOIYKTH MiIAI0ThCS MPOLIECY aepallii 3 BAKOPUCTaHHSIM Pi3HOMaHITHOTO aCOPTUMEHTY Me-
TOJIiB 00pOOKH. AepoBaHi MPOIYKTH, K TPABHIIO, TOT'aHO BUBYEHI, ajie HaOyBaIOTh BCE OLIBIIOIO 3HAUYEHHSI, OCKi-
JIbKM BUPOOHHMKU MParHyTh BUKOPHCTOBYBATH HOBH3HY Ta YHIBEPCAJbHICTh MOBITPSIHUX MTyXHPIIB SK XapuOBUX
IHTpeIieHTIB. Aepallis XapuOBUX MPOJIYKTIB € OAHIEI0 3 HAHOLIBII IIBUIKO 3POCTAIOUMX TEXHOJIOTTYHHX OMepallii,
y TOM 4Yac sik 0arato iHTPeIi€HTIB JOCITatoTh CBOET (DYHKI[IOHAIBHOCTI 32 PaXyHOK X BIJIMBY Ha MOBEPXHI OYIIb-
Oaniok. Mycu, camMOyKu, BEpILKH Ta iHIIa 30MTa MPOYKIIis SBJISIOTH COO00 HEOJHOPIAHI CUCTEMHU, IO MOEIHY-
I0Th PiJIKy Ta ra3oBy (a3u. AepoBaHi (30UTi) 1ecepTH MatOTh BENMKHI PUHKOBUI ITOTEHIIIA, SIKMI 3aJIE)KUTh Bijl
NIOBE/IiIHKY CIOXKMBAYiB, 3al[IKaBIeHUX Y OLIBII JIETKUX 1 3/I0POBHX MPOYKTaX. Y CTATTi HaBeAeHO Kiacupikalliro
Ta BUM aepoBaHux aecepTiB y cdepi HOReCa, po3pobka Ta y10CKOHaIEHHS TEXHOJIOTi BUPOOHUIITBA, a TAKOXK
X SIKOCTI € aKTyaJIbHHUM.

Abstract

A variety of products undergo the aeration process using a diverse range of processing methods. Aerated
foods are generally poorly studied, but are gaining importance as manufacturers seek to exploit the novelty and
versatility of air bubbles as food ingredients. Aeration of food products is one of the fastest growing technological
operations, while many ingredients achieve their functionality through their exposure to the surface of bubbles.
Mousse, sambuka, cream and other whipped products are heterogeneous systems combining liquid and gas phases.
Aerated (whipped) desserts have a large market potential, which depends on the behavior of consumers interested
in lighter and healthier products. The article describes the classification and types of aerated desserts in the
HoReCa sphere, the development and improvement of production technologies, as well as their quality, is relevant.

KoarouoBi ciioBa: aepoBaHi JiecepTH, MyCH, aepyBaHHS, aCOPTUMEHT COJIOJIKUX CTPaB, TEXHOJIOTIsL.

Keywords: aerated desserts, mousses, aeration, assortment of sweet dishes.

Beryn. AepoBani (30uTi) BHpOOHM, IO MaroTh
MHHY MIKPOCTPYKTYPY BiHirpatoTh BCe OLIBITY POIIb Y
0araTbOX raimy3sx mepepoOHOi IPOMHCIOBOCTI, TAKUX
K MaTepiaiu, IPOAYKTH XapuyyBaHHS Ta KOCMETHKA.
JonaBanHs ra30Boi (a3u, Hali4acTilie MOBITPs, a Ta-
KOX a30Ty ab0 BYTJIEKHCIIOTO Ta3y, MOXKE TOKPaIHTH
Bi3yaJbHHH BHIJISN HPOAYKTY, IOKPAIIUTH OPHTiHA-
JIBHI BJACTUBOCTI TEKCTYpPH, a TAKOK HaJIaTH HOBI (y-
HKIIIOHAJIBHI BIIACTHUBOCTI, TaKi K JIETKICTH 1 pPO3Ti-
KaHHSA, 1 HaBiTh IHHOBAaNifHE BIMYYTTA y POTI —
mouthfeel (y Bunagky xapgoBux nmpoaykTis). Y xapuo-
Biff TIPOMHCIIOBOCTI TOIIMPEHI aepOBaHI MPOIYKTH,
Taki K KACIAU HOTypT abo PpyKTOBI MycH Ta HEHTpa-
JBHI MOJIOYHI JIECePTH Y1 TIEYMBO. 3apa3 30UTi poy-
KTH TaKOX € OPIEHTHPOM y CHOXKHBAaHHI HA3BKOKAIO-
pIfHUX TIPOIYKTIB, OCKUIPKHA BOHH JO3BOJISIFOTH 3HU-
3UTH CHEPTreTHYHY I[iHHICTh XapuyOBHX IIPOIYKTiB,
30epirarouu mpu pOMY iX 00cCsT, M0 0COONHBO IiHY-
€THCS CIIOKMBayaMu. B anuii yac aepoBaHHI Xap9oBi

IPOJYKTH BUTOTOBIIETHCS 3 BUKOPUCTaHHM Oesmepe-
pBHOI omepariii 3MilIyBaHHs, ITiJ 9ac KOl ra3osa (aza
MEXaHIYHO AUCIIEPTYETHCS 3a JOTIOMOTOI0 CHJI 3CYBY Ta
OJOBXEHHS B Oe3nepepBHy ¢asy [1, 2].

Tepmin 30mTHii mecepT HaBeaeHo y «JACTY
2212:2003. Moo4yHa TPOMHUCIIOBICTE BHUPOOHHIITBO
MOJIOKa Ta KHCIIOMOJIOYHHX IPOIYKTiBY». MOIOYHHIA
MIPOTyKT, BATOTOBJICHUH 13 JOJaBaHHAM IYKpy a0o0 iH-
MIUX ITiJICOJIOKYBaYiB, XapuoBHX T00aBOK, cTabiTiza-
TOpIB, HAIIOBHIOBAUIB Ta MA€ TyCTy, HETEKYdy KOHCHUC-
TEHITIFO.

AepoBanmii (30uTHiT) AecepT — e miHo/a0o MiHO-
TelieBa CHCTeMa, B SIKii OyIpOAaIIKu MOBITPS YTBOPIO-
I0Th JHICTIepcHY a3y, a JucrepciiiHe cepeIoBHUINE —
piovHA y BUDISAAI TOHKWX IDTBOK. Ha mporec miHO-
YTBOPEHHSI BIUIMBAa€ KINBKICTH IMHOYTBOPIOBaYa
(6inka), WyKpy, KUPY, POCIUHHAX MOPOIIKIB, IO MO-
KYTh 3HIKYBaTH TiHOYTBOPIOIOYY 3IATHICTH OLITKIB

13].
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Cepen MOJIOUHUX TIPOIYKTIB OCOOIHMBE Micie
nocigaroTs 30uTi geceptd. [IpHUCYTHICTH MOBITPSHOI
¢dasm y BUDIAN IpiOHMX OynpOamiok crpuse ¢op-
MYBaHHIO KPEMOIOIOHOiI KOHCHCTEHIIil, 10 y 3Ha4-
HOMY CTYIIEHI ITOKpAIy€e OpTaHOJICITHYHI TOKa3HUKH
IUX NpoayKTiB. HuHi € ABI rpynu 30MTHX MOJOYHHX
npoaykri. Ilepma — 1ie HacH4YeHi MOBITPSAM JecepTr
YHM MYCH, 1110 BUTOTOBJISIIOTHCS HA IMiIPHEMCTBAX MO-
709HOi Tanysi. Ix 36epirarors mpu 2,0...6,0 © C, Tepmin
MPUAATHOCTI, SIK MpPaBHJIO, OOMEXEHHH KUIbKOMa
nibamu. [lpyra —11e HACHYeHi MOBITPSIM Ta 3aMOPOXKEH1
JIECEPTH, SIKI OTPUMYIOTh 32 TEXHOJIOTI€I0 MOPO3HBa Ha
BiJIMIOBITHUX MiANPUEMCTBAX raiy3i. CTpyKTypa Takux
MIPO/IYKTIB Ha BiIMIHY HeEpIIOi TPyNH JAecepTiB ¢op-
MyeTbes y (pusepi, y SIKOMY SIK CTBOPIOETHCSI TO-
BiTpsiHa (ha3a, a i po3moaiIsieThesl BoaHa (asa y maci
MIPOJIYKTY SIK APIOHMX KpHCTaliB, MO crpusie ¢op-
MYBaHHIO CTaOUTBHOI CTpYKTypH. Ha BimMmiHy Binx Mo-
PO31Ba TaKoro POJIy IECEPTH BXKHBAIOTHCS y PO3MOPO-
JKEHOMY BUIJIA[I, Y CBOIH 30epiraeTbcs XapakTepHa
MycCiB KOHCHUCTEHIIis [4].

AHai3 BITYS3HSHOTO PUHKY IOKa3aB, IO CIIO-
CTepITaeThCsl CTPIMKE 3pOCTaHHS BUPOOHUIITBA Ta CIIO-
JKMBaHHS aepoBaHOi MPOAYKINI Ha MOJIOYHIH Ta poc-
JIMHHIN CUPOBHHI, JJIsl YTBOPEHHS Ta cTabimizamii sKoi
BUKOPHCTOBYIOTBCSI SIK Xap4oBi T00aBKH, TakK i perer-
TYpPHI iHTpE/Ii€EHTH TBAPUHHOTO MOXOMKeHHs [5,6,7].

TakuM YMHOM, aKTyaJIbHUM € aHaji3 BHJIB aepo-
BaHUX JICCEPTIB Ta iX TEXHOJIOIH HAa OCHOBI MOJIOYHOT
Ta POCIMHHOI CUPOBUHH.

Jliteparypumii oruisii. YTBOPEHHIO MIHHUX CH-
cTeM, SIKI 3[1aTHI CaMOPYHHYBATHUCS, CIIPUSE 3aCTOCY-
BaHHs TiAPOKOJIOINIB PI3HOMAHITHOI MPUPOIH (Kamei
KCaHTaHy Ta ryapy, KapariHaH Ta iH.) ab0 TeXHO-
JIOTIYHUX TapaMeTpiB TEIUIOBOI Ta/4d XOJOIMIBHOI
00pOoOKH, M0 MPU3BOAUTH IO CTaOLmi3amii MiHHOT
CTPYKTYPH aepBOaHMX AecepTiB. TpamuIliiiHo MOIOYHI
aepoBaHi IECEPTH JKEIIOIOTh IUIIXOM MO€THAHHS KPO-
XMaJllo 3 KapareHaHoM. Kpoxmanb BIUIMBa€ Ha TeK-
CTypy TOJIOBHUM YMHOM, CHPHSIOUYH I'elICyTBOPEHHIO
IHIIMX TeJICyTBOPIOBaYiB y BoaHiH (azi. e Takox mo-
kparye BiqayTrs B poti (mouthfeel) [8].

BukopucTaHHs npernapartiB CHpOBaTKOBOTO OijKa
B MOJIOYHHUX JI€CepTax Ma€ KiIbKa BILIMBIB Ha (DYHKITIO-
HaJbHI Ta Xap4yoBi BJACTHBOCTI KIiHIICBOIO IIPOAYKTY.
OpnHak X BUKOPUCTaHHS B MOJIOYHHX JECepTax MoTpe-
Oye OLIBII PETEIHOTO JOCIIHKEHHS, 100 3HAWTH OI1-
THMAJIbHI [TO€THAHHS 3 IHIIIMMHU IHTpeaieHTaMu. Brums
TepMigHOi 0OpOOKH HA Pi3HI IHTPEIIEHTH, IO BHKOPH-
CTOBYIOTECSI B MOJIOYHHX JecepTax, OyB IpeaMeToM
KiIpKoX gociimkens [9,10].

KiacudikyBaTn mecepTd MOXKHO 3a TeMIlepaTy-
pOIO TOJadi, Ha XOJIOJAHI, Tapsdi, 3aMOpPOXKEHi. XO-
JIOJHI aepoBaHi JIECEpTH IIe MYCH, OJaHMaHXe, caM-
Oyku, cy(hie, IyOWHTH, KpeMH, 30MTI BEpPILNKH, HO-
rypta. Cepen rapssunx — aepoBaHUM JecepT — cydie.
3aMopokeHi — MOPO3HBO, IepoOeT, mapde.

OpmHuM 13 BUIIB aepoBaHUX IecepTiB € cydie,
SKAM MOJKE MOJABAaTUCh K TOPSINM, TaK 1 XOJIOTHHM.
Horo pOOIATH BaHITBHUM, HIOKOJIAIHUM, TOPIXOBUM,
a, BUKOPHUCTOBYIOUH sI0TyKa abo Aroam, MOXKHA OTPH-
MaTH TOBITpsHUMA (pykroBuid mecept. Cydie — B30u-
THM XapuoOBUI MPOAYKT 3 MAaCOBOIO JI0JIEH0 3aralIbHOTO
6inky He MeHIIIe 4%, 3 MAaCOBOIO JAOJICI0 MOJIOYHOTO Oi-
nKy He MeH1e 1,5%, skuii 36epirae ¢popmy micist dop-
myBaHHs. Cydie —30uTi y niHy HaniBpiaki a0 TOHKO

po3rtepti B myapy xapuoBi npoxyktu. Cydme Haifuac-
Titre poOIsTh i3 S€NUD 3 PI3HUMH apOMAaTHYHUMH J100a-
BKaMH, 1 TOMy B MEHIO peCTOpaHiB mix cydie po3ymi-
IOTBCS JHUIIe 30UTI OiMKK 3 pi3HUMH J00aBKaMU Ta
KpeM i3 HUX. Y KyJiHapHOMY X BiJHOIIEHHI B cydure,
TOOTO y MIHKUCTY Macy, MOXKYTb 30MBaTHUCS 1 HIII Mpo-
IYKTH, aX 10 M'sica. Tomy cydie sk KyJTiHapHUHA Tep-
MiH 03Ha4ae — miHonoioHui cran [10].

Myc (dp. mousse — «iina») — Hecooaka abo co-
JIOJTKA CTpaBa, sika € (ipMOBOIO I (paHITYy3bKOi Ky-
xHi. ['oTyeTbcs 3 apoMaTHYHOTO OCHOBH (TPHOHOTO,
KapTOIUISIHOTO, OBOYEBOTO, (hPYKTOBOTO abo SATiITHOTO
COKY, IIOpe, BUHOTPaIHOTO BHHA, IIIOKOJIAJy, KaBH, Ka-
Kao Ta iH.), XaPUOBHX PEUOBHH, IO CIPHUSIIOTH YTBO-
peHHIo Ta (hikcauii MiHUCTOT CTPYKTYpHU Mycy (s€uHi 6i-
JIKH, )KEJIaTHH, arap-arap), a TaKoX XapuoBUX PEUOBHH,
10 HaJAI0Th CTPaBi COJIOJKOTO CMaKy abo MiJCHITIo-
I0Th #oro (Lykop, caXxapuH, Mel, maToka). [Homi 3a-
MICTh SIEYHHX OUIKIB 1 KEJaTUHY BUKOPUCTOBYETHCS
3aMIiHHUK Yy BHIJIS/II MaHHOI KPYIH, siKa 3/1aTHA 100pe
HaOyxaTH i Ma€ KJIeHKi BITaCTHBOCTI, IO JI03BOJISIE ITPH-
ONM3HO HAJAaTH HEOOX1THUI CTaH CTPaBH.

['otoBuii Myc sBIIsIE COOOIO 3aCTUTITY, HIKHY, JIpi-
OHOMOPUCTY, MUILHY 1 3JIeTKa NPYKHY Macy 3 0Ji010
3a0apBiieHHAM ()KYpPaBIMHHUHA — POKEBHH, SOTYUHUH 1
JUMOHHUH - Olnid abo crnabo-xoBTuit). [lepen Binmy-
CTKOIO Hapi3aloTh Ha IMaTKU MPSIMOKYTHOI 200 TPUKY-
THOI Qopmu 3 piBHMMH 200 TOPPOBAHUMH KpasMH.
Cmak comojikuii, 3i c1abkor KuciaoTHicTio [12].

Pi3HuI Mibk MycoMm Ta cydue: i cydute, i Myc
BITHOCATHCS 10 AecepTHHUX cTpas. Cioso "cydie" mo-
XOJHUTh Bill (hpaHIly3pKOro Tepmina "cyduie", 1o o3Ha-
yae ImapyBaHHS a0b0 3ayTTs, a "Myc" mo-(GpaHIy3bKu
o3Hauae miny. OCHOBHA BiIMIHHICTb MYCY Bia cyduie
MoJIsArae y croco0i TXHBOIO HPUTOTYBAHHS OIKCAaHI
BUIIIE.

Cam0Oyk (j1at. sambuca, rped. sambyke) — xouo-
JIHA COJIOJIKA CTPaBa, MYC 3 TYCTOTO (PpyKTOBOTO MIope
3 JOJABaHHAM JUIA IHUIIHOCTI 30MTUX S€YHUX OUIKIB.
CaMOyK roTyrTb 31 CBIKHMX aOpUKOCIB, Kypard Ta CBi-
JKUX CJIMB, ajic HalBIAOMIIIIMI BapiaHT camMOyKa — s10-
JYyYHHH, HOTO TOTYIOTh 3 M'SIKOTI IPOTEPTUX Yepe3
CHUTO MMEYCHNX aHTOHOBCHKUX SIONYK, SIKY 3'€THYIOTH 13
30UTHMH OLTKaMHM, 3aryIIyIOTh )KEJIaTHHOM 1 PO3JIHBa-
10Th  (popmamu. OXOJIOMKEHHH TOTOBHH caMOyK
CEpBIPYIOTh y KpeMaHKax 3 sICKpaBO 3a0apBJiCHUM
SITITHUM CHPOIIOM 3 MaJIMHU, TOJIYHUIN Ta CYHHUII abo
CBIKMMH (DpPYKTaMHU Y SITOJAMH. 33 paXyHOK TOTO, 10
JI0 HOro CKIIaJy BXOIUTh BEIHMKA KUIBKICTH SIEYHUX
0iMKiB, TOTOBE OJIFOJIO BiAPI3HSIETHCS OUTBIIOO JIETKOIO
CTPYKTYPOIO TIOPIBHAHO 3 MyCOM. TE€XHOJIOTisI IPHUTO-
TyBaHHS caMOyKy JOCHThH ckiamHa. Jlecept camOyk
MIPUHHATO TOTYBATH Ha OCHOBI (DPYKTIiB 3 BEJTMKUM BMi-
CTOM IIEKTHHY, a TaKOX kenaTuny [13].

Brnanmamke (Bixm ¢p. blancmanger) — xomomhe
JKEJILOBAHE COJOAKE OJII0/I0, JKEJI€ 3 MUTIAJIBHOro ado
KOpOB'SYOTO MOJIOKa, IYKpy Ta JKenaTuHy. bian-
MaHXe, K IPaBUIIO, MAIOTh OIUNBIN TBEPIY TEKCTYPY,
HIXK KpEMH, aJie 1X MOXHA 3HAYHO MOKPAIMTH Ta 3PO-
OWTH NeTIHMMU, NOAABIIN YACTHHY 30MTHX BEpIIKIB
a00 sE€9HUX OUIKIB Y BUTIISAAI MEPEHTH O€3MOCePeTHBO
mepe] THM, K KpeM 3arycHe. A BiIMIHHICTh OlaHMa-
HYKE BiJ[ JKeJIe — HXKHIIA KOHCHCTEHIIiS, IeCepT OiIbII
pioKuii 3a KOHCHCTCHIII€I0, OCKUIBKH BHKOPHUCTOBY-
€ThCSI HEBEJIMKA KUTBKICTh JKEJAaTHHY, & IOJATKOBHM
«KIIeEM) BUCTYTAIOTH Ka3eiH y MOJIoIi abo Kieicrep 3
6opomrna yn kpynu. Komnip 6manmanyke Mae OyTH Oinnit
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a00 31erka OexeBUH (KpEeMOBHIA), aje MOXKHA 3pOOUTH
i mokosaaHui Onanmamke [14].

Kpemu — aepoBanuii qecept 3 HOPUCTOIO CTPYKTY-
POIO Ta Ipy’KHA Maca, Hapi3aHa Ha MIMATKHU MPSIMOKYT-
Hoi opmu 1 BijymTa B popmax. 3amax i Kouip, BiAmo-
BiJIHI HAaITOBHIOBaUiB a00 apomartm3aTopiB. Kpemu Oy-
BalOTh BEPINKOBI (BaHUIBbHI), KaBOBi, HIOKOJAJHI,
TOpiXOBi, CyXapHi, CMeTaHH1 (BaHLIbHI) 1 sTigHI. 30UTI
BEPILIKH — IECEPT, IO € MiICOI0IKEHIUMH 30U TUMH Be-
pIIKamMu, iHOJ 3 I0aBaHHsM BaHii abo iHIIOro apo-
MaTu3atopa (moiyHuus i 1.4.). Morypt aepoBaHuii —
JecepT, HAOMMKCHUH 32 KOHCUCTEHITIEIO JIO 30UTHX Be-
PIIKiB, 30MTHI HEXHUPHUH HOTrypT. 3a paxyHOK 3acTo-
CyBaHHsI TEXHOJIOT'11 aepyBaHHS a30TOM BUXOAUTH IIPO-
JYKT, IKHH Ma€ BUCOKI OPTaHOJICIITHYHI TOKa3HUKHU Ta
MMO’KUBHI BJIACTUBOCTI, Maike BIBIYI 30UTBIIYETHCS
00’eM TIPOIYKTY 3a HOro He3MIHHOI MacH, 1 HaBiTh 3Ha-
YHO 301JIBIIYETHCS TEPMiH 30epiraHHs TOTOBOTO MPO-
OyKTy. JlaHuii IPOAYKT BiAHOCUTHCS 10 a€POBaHUX Xa-
PYOBHX IPOJYKTIB, IO MIiCTSTh OOOPOTHUH Telb, 30K-
peMa 10 3aMOPOXKEHMX aepOBaHUX  XapyOBUX
MIPOJIYKTiB, TAKUX SIK MOPO3UBO. J[i1s BUpOOHHMIITBA ae-
POBaHOTO HOTYPTY 3 HU3bKMM BMICTOM >KUPY MOTPiOHI
a00 BeplIKK a00 COEBHH JICIIUTHH, MO0 3a0e3MeYnTH
CTaOUIBHICTD 1 YTPHUMYBATH MOBITPsIHI KUILIEHI, 10 yT-
BOPIOIOTHCS IpH 30mBanHi [15].

HasBa aepoBaHoro neceprty mepOeT HaBeleHO y
JCTY 4734:2007 Mopo3uBO IUIOI0BO-ATITHE, apoMa-
TU4YHE, mepOer, i, 3aranbHi TeXHi4HI YMOBHU. 30MTi
3aMOpOXKEHI Ta CIIOKUBaHI B 3aMOPOXKEHOMY BUTJISII
KHCJIO-COJIOJIKI Xap4OBi MPOAYKTH, BUTOTOBJIEHI 3 pO3-
YHHY IYKpiB, (PPYKTIB Ta IPOAYKTIB iX mepepoOku 3

BUKOPHCTaHHSIM CyMIilli Il MOpPO3KBa 200 MOJIOKA Ta
MOJIOYHHX IIPOJYKTiB, 3 BUKOPHCTaHHSM a00 0e3 BUKO-
PHUCTaHHS POCIMHHMX JKHPIB, CTa0l1i3aTOpiB-eMyJIbra-
TopiB (cTabini3aTopiB) XapuoBUX Ta XapUOBHUX IIPOIY-
KTiB, apOMaTH3aTOPiB, OAPBHUKIB Ta IHIIMX XapUOBHUX
J00aBOK.

IMapde (Bix dp. parfait «6e3moranHwmii, mpexpac-
HUI1» ) — TOTYETHCS 3 BEPILKIB, 30MTHX i3 I[yKPOM Ta Ba-
HIJUTIO, a TIOTIM 3aMOPOXXCHUX y METaJeBiil (opmi.
[Honi y mapdi nonarots 30uTi s, Sk apomaTuzaTopu
JuIsl Tapge BUKOPHCTOBYIOTh KaBy, KaKao, TEpPTHH II10-
Kostan, GpykToBi mope abo coku. Iapde 3a cmakom
CXO’Ke Ha MOPO3HUBO, aJle BiIPI3HAETHCS 32 TEKCTYPOIO
— napde Habarato HiXKHIIIe, HACHYCHUH KHCHEM 1 HOTo
KOHCHCTCHIIIS HaraJye 3aMOpoXeHui Myc. Mopo3uBo
— 30UTHI JecepT, MO € 3aMOPOKEHOO B Mpolieci 6e3-
MEePEPBHOTO 30MBAHHSI MAacol0, IO MICTUTh B OCHOBI
CBOE€T MOXKUBHI, CMaKOBi, apOMaTH4HI Ta eMYJIbIyIOUl
peuoBuHH. IlynmuHr —TpamumidiHui aHTIiHCHKUN ne-
CEepT Ha OCHOBI S€Ib, KPYIl, MOJIOKA, CUPY, OOpoIIHa Ta
¢dpyxTiB. IcHye Oe3miu BapiaHTiB 1€l CTpaBH, IO Bij-
PI3HSIOTHCS MTOEAHAHHSIME IHTPEIEHTIB Ta crlIoco0aMu
rotyBanns [16,17,18].

HaBenena opraHoyienTHYHA XapaKTEPUCTUKA ae-
POBaHUX JecepTiB Ta0IM. 1 3TiHO 3 HOPMATHUBHOT IOKY-
MenTanii ta crapmaptie: JJCTY 4503:2005. Bupoou
cupkoBi. 3aranmbHi TexHiuHi ymoBu Ta JICTY
3718:2007. Kouuentpatu xapuosi. COJIOIKI CTPaBH.
XKene, mycH, myJJMHTH, KOHIIEHTPAaTH MOJIOYHI. 3ara-
JbHI TeXHIYHI yMoBH (61602).

Tabmung 1
OpraHoyenTHYHI MOKa3HUKU aepOBaHUX JACCEPTIB
HaszsBga mo- XapaKrepucTiKa Crangapt
Ka3HUKa (ACTY)
Mycu, camOyKk — TIOpUCTa TMOBITPsSHA Maca, XapaKTepHUW BiIMOBIAHIA CTpaBi;
onanmandice, Kkpemu (6inkoeuti 30uHuil), 30umi eepuiku — OJIHOPIJHA Maca; 3riamo 3
3oBHIIHINA | napge, moposuso, wepbem — pizHOT GopME, 00YMOBIIEHOI TeoMeTpieto hopmy- JCTY
BUTIIAT 1040r0 ab0 J03yI04Oro MPUCTPOIO; 37182007
cyghne — MopucTa TOBITPsIHA Maca, XapaKTepHUI BiINOBIAHII cTpaBi, Ho2ypm — '
00HOPIOHA Maca; nyOuHe - TIOBEPXHsI 0€3 TPIIuH
Mmycu, cambyk, — IpyKHa, IPIOHOMOPHCTA Oe3 IPYI0K XKENaTHHY, 110 HE PO3YH-
HUBCS, OJHOpiZHA, MIHOMOAIOHA; Oranmandice, kpemu, (Oinkosutl 36ueHutl) —
KoHcHcTe- 30uTa, §f33 IPYIOUOK KEIaTHHY, OTHOPI/IHA, mgnenoni@a; 36umi 6epUIKU — T1y- 3rigHo 3
HIis XKa, CTIHKa, '361/1Ta; naquej MOpO3UG0 — OJIHOPI/IHA, 103BOJIEHO cga6o caikucta | ACTY
KOHCHUCTEHIIIS; Cy¢hie — IIbHA , TYT; 1io2ypm —OTHOPIHA, B Mipy B’s3Ka, xe- | 3718:2007
nenoioHa abo KpeMoIoaiOHa; wepbem — MIITbHA; nyOuHe - HiXKHA, TINIIHA, 0e3
KOMOYKIB
mycu, cambyk — COIIOJKOTO CMaKy 3 HEBEIMKOIO KUCIMHKOI; OIaHMAaHdice,
Kpemu (6inkosuil 30ueHull), 30umi éepuiky — HEUTPATBHUN MOIIOYHUI; napge,
MOpO3U60 —YNCTUH, XapaKTePHUH I TaHHOTO BUIY COJIOAKOI CTpaBH, 6e3 cTo-
Caak Ta POHHIX IPUCMAKIB 1 3aMaxis.; cyqbpe - xapaKT'ep'HMﬁ s HBOL[YKTiB, 10 BXOJATH | 3TiIHO 3
apomar JI0 CKIIaay Bnpo6y,'6e3 CTOPOHHIX MPUCMAKIB i 3aMaXiB; H02ypm — KUCIOMOIIO- ACTY
YHHH, 03 CTOPOHHIX MPHUCMAKIB Ta 3alaxiB, B Mipy CONOIKHN, wepbem —xapa- | 3718:2007
KTePHHU IJIS IECEPTyY BiAMIOBIAHOTO BUIY IIepOeTy, 63 CTOPOHHIX MPUCMAKIB i
3armaxiB; nyouxe - XapaKTepHUH IS JecepTy BiMIIOBIAHOTO BUAY ITyIIHTa, 0e3
CTOPOHHIX IPUCMAKIB i 3amaxiB
Mycu, cambyK — B 3aJIKHOCTI BiJI IIITMEHTIB, 10 BXOMIATH 10 CKIIAy iHTpENic€H-
TiB; Onaumandice, kpemu (6inkosul 306usnuil), 30umi eepuiku — Ot a60 Oexe-
BHI a00 B 3aJICKHOCTI Bif] IHTPEIIEHTIB; napge, Mopo3uso — XapakTepHuil ams | 3rimHo 3
Komip JAHHOTO BHUIY COJIOJKOI CTPaBH; JACTY
cygne —XapaKTepHHUH JUT JAaHHOTO BHUJLY COJIOJIKOI CTpaBH; tiocypm —MojouHo- | 3718:2007
Oinuii, piBHOMIpHMH 1O BCii Maci; wepbem — piBHOMIPHHUM 10 BCiif Maci, xapa-
KTepHHUH JUIsl JAHHOTO BUY COJIOJKOT CTPaBH; nyoune - Ol
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BucHoBok: AepoBaHi Xap4oBi cHCTEMH HaiiMEHIII
BHBYEHI 3 YCiX Xap4yOBHX IHTPEMi€HTIB. aje BOHH
Maif’ke TIOBCIO/THO MPHUCYTHI B aCOPTUMEHTI Xap4OBHX
MPOAYKTIB, WIO BHPOONAIOTECA. [IpoBeneHo Io-
CJII/DKEHHSI IOJ0 NEPCIEKTHBHOCTI aepoBaHUX Jie-
CepTIB cepesl Xap4OBOTO CETMEHTY.

Otxe, IepCrIeKTUBHUMU Ta JOMUTBHUMH 3aJIM1IIa-
FOTHCS IUTaHHS PO3POOKH TEXHOJIOTIA Ta KOMITO3MIIIN
aepoBaHMX JIECEPTIB.
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B craTtbe paccmatpuBaercs 3ppeKTHBHOCTh 3aMEHBI MarHUTONIPOBO/IA TpaHC(HOpMaTOpa U3 3JIEKTPOTEXHH-
YEeCKOH CTalll Ha MAarHUTONPOBOJ U3 amopdHoii craim. [Ipu aToM rabapuThl TpanchopMaTopa OCTAOTCS MPEX-

HUMU.

Abstract

The article discusses the effectiveness of replacing a transformer magnetic core made of electrical steel with
a magnetic core made of amorphous steel. At the same time, the dimensions of the transformer remain the same.
KunioueBble cjioBa: sHEpretuka, 3Heprod(h¢eKTHBHOCTh, TpaHC(HOPMATOPBI, MAarHUTOMPOBO, amMopdHast

CTaJlb.

Keywords: power engineering, energy efficiency, transformers, magnetic circuit, amorphous steel.

K OCHOBHBIM KpUTEpUSAM MpU NPOESKTUPOBAHUU
TpaHchopmaTopa sBISeTCS ero 3HeprodheKTHB-
HOCTh. ITom sHeproaGPekTuBHbIM TpaHcHOpPMaTOPOM
MTOHUMAIOTCSI TPaHC(HOPMATOPBI C HU3KUMH MOTEPSIMU.

B TpaHcdopmarope paznMyaroT MOTEPH XOJIO-
CTOTO XOZIa U KOPOTKOro 3ambikanusi. [lotepu xomo-
CTOTO X0JIa HAIIPSMYIO CBSI3aHbI C MOTEPSIMH B MarHu-
tornpoBoje. [loTepr B MArHUTOIPOBO/IE OIPEACIISIOTCS
XapaKTePUCTUKAMH CTaJIM, U3 KOTOPOH BBIIIOJIHEH Mar-
HHUTOIPOBO/I.

OnHUM U3 EPCIIEKTUBHBIX HATPABJICHUH 110 CHU-
JKSHHIO MTOTEPh B CTANM SIBIISIETCS] IPUMEHEHHe aMopd-
HOHM cTanu [Uisl U3TOTOBJIEHUST MarHuTornposoga. Ilo-
TEpU HAa BUXPEBBIE TOKH U TUCTEPE3NC, B aMOpHOU
CTaJii B HECKOJILKO Pa3 MEHBIIIE MOTEPh B JEKTPOTEX-
HHUYECKOU CTaNH.

B psine cityuaeB npu mpoeKTUPOBAaHUU TPaHCHOp-
MaTopa CTaBUTCS 3a/a4a 10 MUHUMH3AIUH ero pa3me-
POB ¥ MaccChl.

B nmaHHOM HCCIIEOBaHUU pacCMaTPUBAETCS BO-
pOC, HACKOJIBKO 3(h(heKTUBHO MTpUMEHEHHE aMOp(HOI
CTaJl BMECTO 3JIEKTPOTEXHHUYECKOM MPHU COXpaHECHHUU
rabaputoB Tpanchopmartopa

I'aGaputsl Tpancdopmaropa, B IEPBYIO OUYepeb
OTIPEIEIISIOTCS OJTHOW MOIIHOCTBIO TpaHchopMaTopa
(St). B cBOtO 09epen St HAPAMYIO CBsI3aHA C CCUCHUEM
MarHuTONnpoBoaa (Ss) M TUIOMAABI0 OKHA, 3aHATOTO
poBoAHUKAMH (Sok).

B ciyuae, ecnu Mbl 3aMEHSIEM MarHUTOIIPOBOJT U3
anekrporexuudeckoit cramu (OTC) Ha MAarHUTOIIPOBOJ
n3 amopduoit crama (AC), He0OXOAUMO YUHTHIBATH
YMEHBIIEHHE MarHUTHOro mnoroka @,. YMeHbLIECHUE
MAarHUTHOTO MOTOKA CBSI3aHO C YMEHBIICHHEM JIOMY-
CTUMOH WHAYKIUHU B aMOpdHO# cTanmu (Bas), IO cpaB-
HEHHUIO C MHYKIUEH B TPAAUIMOHHON 3NIEKTPOTEXHH-

4ecKol cTanu (Bes), @ TAKXKE C yMEHbILIEHUEM K03 du-
[[FEHTAa 3armoiaHeHnsT aMopdHO#t ctanbio (Kas) Mo oTHO-
reHnto K koddpdurmenty 3amonaeHuss ITC (Kes).
Beenem ko3(h(GHLMEHT, YIUTBHIBAIOIMKA OTHOIIE-
HUE MarHUTHOTO 1oToka B OTC K MarHUTHOMY IIOTOKY
B AC (Kmag)-
kmag — BES * kes
Bas * kas
VMeHbIIeHHE TOTOKA B Kmag TPUBEIET K yBEIHYC-
HUIO YKCIIa POBOJIHUKOB B Kmag.
[oTepu X010CTOr0 X042 ONPEAEIAIOTCS MO BEIpa-
KenurolZl:
Pre = kesDesMes
Pes — yaenbHble motepu B DTC, Br/kr
Mes — macca marauTonpoBoja u3 OTC, kr
Macca MarHUTOIPOBOJIAa OIpeesseTcs KaKk Ipo-
U3BEJICHIE CeUeHHs Ha JUTMHY U Ha IIOTHOCTh MaTepH-
ana. Tak Kak MPUHSATO, YTO Ta0APUTHI OCTAIOTCSI 03 U3-
MEHEHHI1, TO ceYeHHe 1 JJIMHA MarHUTOIIPOBO/IA OCTa-
etcs 6e3 mmenenuil. Torma ams amopdHO# cTam:

P = kaspasyas P =k.P
xa — k * xe — Nxfxe
espesyes

OCHOBHBIE JNIEKTPUYECKHE TOTEPH B OOMOTKAaX

TpanchopmaTopa.
Pre = kmMpj?
Mn- Macca Meau 0OMOTKH, KT
j — mnoTHOCTH TOKa, A/MM?
Pm10°
k,=
Ym
pm — YACNBHOE CONPOTHBICHHE MaTephana 00-
MOTKH
Ym — YAETbHASI TUIOTHOCTh MaTepralia OOMOTKH.
[Ipu HEeM3MEHHOH IO OKHA O]l 0OMOTKY 1
MTOCTOSTHHOM K03()(PHUITNCHTE 3aII0THEHIS, YBEITHICHHE
Yuclia BUTKOB B TpaHC(hopmarope ¢ AC, mpuBeneT K
YMCHBIIICHAIO CEUCHUS IMPOBOJHUKOB. YMCHBIICHUS
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CEUCHUS MPOBOTHUKOB MPHUBEJICT K YBEIHUCHHIO TUTOT-
HOCTH TOKa M, COOTBETCTBEHHO, K JJIEKTPUIECKUM T10-
TepsM B 00MOTKax TpaHcdopmaropa.
Pma = kmMmjzkrznag = krznange
CyMMapHBbIe ToTepH B TpaHCc(OpMaTope C MarHu-
TOIIPOBOJIOM U3 aMOp(HOM CTajay Mpu HOMHHAIBHOU
Harpyske
Py = Pyg + Prg = kyPee + krznagpme
Paznuna moreps TpaHcdopmaropa ¢ MArHUTOIPO-
BojoM u3 AC u OTC, npu HOMHHAIBLHOM Harpyske,
OTIPENIeITUTCS KaK:
AP =P (ky — 1 + Pme(krznag -1
OueBuHO, 4TO dKOHOMHUYECKas 3PPEeKTHBHOCTD
oT 3aMmeHbl MarHurtomnposoja u3 3TC na AC mpu co-
XpaHEHUH HEM3MEHHBIX rabapuToB, OyJeT UMETh Me-
CTO TIPU TOJIOKHUTENIBHBIX 3HaUCHHsIX AP.

Pee(ly — 1) + Ppe(Kgg — 1) <0
O003HaYMM OTHOIIICHHE MTOTEPh XOJOCTOTO X072
K TIOTEePsIM KOPOTKOTO 3aMbIKaHHs
Pxe
Pme
YuuThIBas, YTO IOTEPU B MEIH MPONOPIHO-
HaIbHBI KBaJIpaTy kodduienta Harpy3ku (Kn)
kxm(kx - 1) + k%(krznag - 1) <0
Haxomum 3HaueHue kod(pQuIMeHTa Harpy3KH,
IIpU KOTOPOM TIOJIHBIE MOTEpH B TpaHcdopmaropax
PaBHEI

kxm -

1—k,
T

mag

k, = |k

Jns pacueta B3saTh Xapaxkrepuctuku OTC, u AC
MPUBEIICHHBIC B TaOIHUIIE 1

Tabmuna 1
Tlokazarenu AC ITC .
2605SA1 30P140 Fe97Si13
1. Ya.morepu B xenese, Br/kr 0,17 0,86
2. MaruuTtHas uaaykiws, Ti 1,56 2,03
3. ITnoTHOCTS, T/cM® 7,18 7,65
4. Koadhdunmenr 3amnonHeHus >75% >94%
[MpuHuMaeM: Yucno BUTKOB OOMOTKH YBETHMUYHUTCS B IOJITOpPa
Kas=0,8 yas=7,18 Pas = 0,17 as= 1,56  pasza.
Kes :01947’95: 7,65 Pes = 0,86 Bes = 2,03 k. = kaspas)/as _ 0,8+0,17 7,18 — 016
Torna: X kysDesVes 094%0,86%7,65
k _ Bes x kes _203%0,94 152 [ToTepu Xom0cTOrO X0/1a CHU3ATCS B 6 pas.

mag B xk,  1,56%0,8

B tabnuie 2 npuBeneHb! 3HAaUCHHUS pEaIbHBIX CY-
XHUX TpaHC(HOPMATOPOB M3 KATANOKHBIX JaHHBIX ]

Tabmna 2
S, kBA ITotepu xosocToro xoaa, Bt [Totepu K3, 75°C, Bt Kxm
250 360 3400 0,106
315 730 5000 0,146
400 1000 5700 0,175
500 1150 6100 0,188
630 1400 6600 0,212
800 1800 7700 0,23
1000 1950 8800 0,22
1250 2300 10500 0,22
1600 2750 12700 0,22
2000 3200 15500 0,21
2500 4200 19000 0,22

IMpuanmaem Kyn = 0,2
Koaddunment Harpysku, npu KOTOpOM MOTEPH B
tpancpopmatope ¢ AC paBubl notepsiM B OTC:

P 0,2
_— ¥ —
Mz 41502

k, =

TakuM 00pa3oM, TOIbKO Hpu Harpyske 27% wu
MeHbIle, TpaHcHOPMATOp ¢ MarHUTOIPOBOJOM OyneT
3(h(HeKTHBHBIIA.

Ha pucynke 1 mpuBeneHa 3aBHCHMOCTH IOTpa-
HUYIHOTO K03 (puIrrienTa Harpy3Ku P Pa3IMnIHbIX CO-
OTHOILEHUSX MOTEPh XOJOCTOTO XO/a K IOTepsiM KO-
POTKOTO 3aMBIKaHHS.
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.14

1,2

0,8

0,6
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0,4

v

0,2 ~
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OTHOWeHne noTepb X.X. K NOTEPAM K.3

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
KoadduumeHT Harpysku

Puc. 1 3asucumocmo ky= f(Kn)

W3 npuBeneHHOM 3aBUCUMOCTU CIELYET, 4YTO
JIaKe B CIIydae, KOTia B HOMUHAJIBHOM PEeKUME IOTEpU
XOJIOCTOTO XOJ[a PaBHBI MOTEPSIM KOPOTKOT'O 3aMbIKa-
uus (kx =1), marautonpoBox u3 AC sdpdexTuBHE
TOJIBKO J10 Harpy3kw 0,6.
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AHHOTAIMA

B cratbe mist AByX peKMMOB pabOThI MAlIMHBI ABOWHOTO MUTAHUS MTOJTyYEHbI HOBbIE YPAaBHEHUS] MaTeMaTH-
YCCKHUX MOﬂeHeﬁ I/IlleHTI/I(bI/IKaTOpOB yrija oJIOKEHUS pOTOpa, KOTOPbIE MOI'YT UCIIOJIB30BATHCA IIPU CUHTE3€ CH-
CTeM BEKTOPHOTI'O yIpaBJIE€HU MaIllMHAMU ABOITHOTO nuTaHus. OCyecTBIEH aHaIN3 yCTOMUYMBOCTH pa3paboTaH-
HBIX UAECHTU(UKATOPOB, PE3YIIBTAThl KOTOPOTO MCIIOIB30BAIUCH IPU CHHTE3€ CTPYKTYP HIIEHTU(PHKATOPOB, pac-

LHI/Ipﬂ}OLLII/IX JAuara3oH pe)KI/IMOB nux BKCHHyaTaLH/II/I.
Abstract

In the article, for two modes of operation a doubly fed machine, new equations of mathematical models
identifiers of the rotor position angle are obtained, which can be used in the synthesis of vector control systems
for doubly fed machines. An analysis of the stability of the developed identifiers was carried out, the results of
which were used in the synthesis of identifier structures that expand the range of their operation modes.

KarwoueBble ciioBa: ACHHXPOHHAsI MalllMHA, KOOPMHATHBIE IIPEOOPa30BaHMUsI, TPUTOHOMETPUYECKHE (QyHK-
LMY yTJIa I0BOPOTA, BEKTOPHOE YIIPaBJICHUE, aCUMIITOTUYECKAS YCTOMUMBOCTD.

Keywords: Asynchronous machine, coordinate transformations, trigonometric functions of the angle rota-

tion, vector control, asymptotic stability.

IlocranoBka mpodiaembl. B cucremax BekTop-
HOTO YIpPaBJICHUs aCHHXPOHHBIMH JIEKTPOIPUBOJIAMHI
(BI1) ¢ npeobpa3oBaTeneM 4acTOThl B IEMU POTOpa
He00X0MMO B OJIOKaX KOOPANHATHBIX IpeoOdpa3oBaTe-
JIeH MCIOIb30BaTh 3HAUCHUS CHHYCa U KOCHHYyCa yria
noBopora potopa (och d) OTHOCHTENBLHO cTaTopa (0Ch
Ol). Ilpy mOAKITIOYEHHH CTATOpPAa ACHHXPOHHOW Ma-
uHB (AM) k cetn monrydaem Ol o cxeme MaIuHBI
nBoitHoro uTanus [ 1]. Ecau qaTuuk monoxeHus sSBis-
€TCSl ANIEKTPUUECKOW MUKPOMAIIMHON Masoil MOLIHO-
CTH, BO3HUKAIOT IOBOJILHO CIIOKHBIE 3312491 KOHCTPYK-
LMOHHOTO XapakTepa— pa3MEMEHUs] U HaA&KHOTO
KpeTJIeHHUs JaT9MKa Ha BaJLy U COOTBETCTBEHHO 3a/1a41
0011ei KOMITOHOBKH arperata. J{js KpyIHBIX MaIlvH,
KaK IpPaBHJIO, YHUKAIBGHBIX MAIIMH OOJBIION MOIIHO-
CTH, BCTAlOT M 33Ja4d pa3pabOTKW M CO3JaHHsS KOH-
CTPYKIIUH CaMOTo AaT4yuka [2].

Ecmu MoryT OBITH HCTIONB30BAHEI CEPUIHEIC JAT-
YUKW YTIIOBOTO TOJIOKEHUS POTOpa, 3a1aull pa3MeIre-
HUS ¥ KPEIUICHNS JaTIhKa HE MEHee CIOXHBL B 3Thx
ciTydasx TpeOyeTcs BBIBOJ BTOPOTO KOHIIA BaJia 13 KOp-
Iyca JBWTaTeNs C KOHTAaKTHBIMH KOJIBIIAMH, YTO
YCIIOKHSET €ro KOHCTPYKUHIo. CHTyaIust yCIOXHS-
€TCsl IIPY CO3JaHUU CEPUN IBUTATENEH Ha pa3IMUHbIE
MOIITHOCTH ¥ HOMHHAJIbHBIE YacTOTHI BpamieHus. Ecim
e Y9IeCTb, YTO JATUNKH MOJI0XKEHHUS SIBISIFOTCS IPELH-

3MOHHBIMH 3JIEKTPUYECKUMU MAIITHAMH C MAJIBIMH J10-
MYCTUMBIMH KO3 QUIIMEHTaAMH HECUMMETPUH (ha3HBIX
HaNpsDKeHUH 1 KOA(QQUIIMEHTOM HENIUHEHHBIX UCKa-
JKEHUH, TO B YCJIOBHAX MacCOBOTO BHEIPEHUS aCHH-
XPOHHBIX MAIllMH pa3paboTKa U CO3JaHUE JATUYMKOB
MOJIOKEHHS] CTAHOBSATCS CaMOCTOSTENILHOMN 3a1a4ei.

OO1as naes uaeHTHGUKaIMY U3JI0KeHa B paboTe
[3], roe yka3pIBaeTcs, 4TO AJIsl CHHTE3a UIACHTADHKA-
TOpa yria oBopoTa poTOpa MO>KHO HCIIOJIB30BaTh BEK-
TOp JFO0OH SMEKTPOMArHUTHON BENIWYHMHEL B ncTodY-
Huke [4] nmokazaHa paboTOCIOCOOHOCTh UACHTU(HKA-
TOpa HCHONB3YIOIIETO BEKTOP IOTOKOCIEIUICHHS
ctaropa. [lomy4nm ypaBHEHNSI MAaTEMaTHIECKUX MOJIE-
neil uIeHTH(UKATOPOB, B KOTOPHIX 0a30BBIMHU SIBIISI-
I0TCSI BEKTOPHI TOKOB CTaTOPa MM POTOPA.

®opMyJIHPOBKA LieJH Hcce10BaHus. B pabore
CTaBUTCS 3a/la4ya C HCIIOJIb30BAaHHEM KOOPIMHATHBIX
npeoOpa3oBaTeeii MPOeKIHiA BEKTOPOB TOKOB CTaTOpa
WM POTOpa ¥ ypaBHEHMH 3JIE€KTPOMArHUTHBIX KOHTY-
poB AM oCyIIeCTBUTE CHHTE3 H TIOCIIC YOI aHAIH3
CBOWMCTB MICHTU(HUKATOPOB yTIia MOIOKEHUS pOTOpa B
BEKTOPHBIX CHCTEMax YIMPABICHWs MAallMHAMH JBOW-
HOTO MUTAHU

H3io:xkeHne OCHOBHOrO matepmaja. Moenmu-
Qukrayus c UCnoNbL308aHUEM 8EKMOPA MOKA CMAMOPA.
Bocmione3yemcst M3BECTHBIMHA COOTHOIIEHHUSIMH KOOP-
IWHATHOTO TIpeobpasoBanust [4-6]:
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Igg =1, COSY + Iggsiny;

I, =1 COSY—1g, siny. )

Toxu c¢TaTopa I ISB B 0CiX O(,,B MOKHO UBMEPUTH JaTUYNKaMU. Ecmm MMpeAOJI0XKAUTh, YTO BO3MOIKHO

sa’

KaKHM-TO 00pa30M BBIYHMCIHUTH IPOSKIIMH TOKA CTATOpPa Isd | sq Ha OPTOTOHAIBHbIE OCH POTOpA d,q, To, pa3pe-

mas ypaBHenus (1) otnocurensuo COSY, sin Y , IOMyYnM CIIe/lyFOIME BEIPAKEHUS

Isd ISB ISa Isd
I, —I IS ] le | Il — 1o 1
- sq so so 'sd sBisq sp sq sp 'sd so's
CoSy = = 5 P sq ; SIny = = 2 d , (2
sa ISB Is sa IsB Is
|s|3 - |5a ISB - ISa
2 42 2
rae |S = |SOL + ISB — KBaJIpaT MOJYJIsl TOKa CTATOPA.

Tpe6yeTC${ MOJYUYHUTh MaTEMATUYCCKYIO MOZIC€JIb, B PE3YJILTATE PCUICHUSA KOTOPOU HAXOAATCA MPOCKIINN ISd

, Isq . JIJ'IH OTOT'0 BOCIIOJIB3YEMCH YPABHCHUAMU 3JICKTPOMATrHUTHBIX KOHTYPOB acm{xpom{oﬁ MAaIlluHbI B OCAIX U,V
[4-6]:

TodY L e - dy, . .
s ;U =R, I + dtr+j(cok—a))‘{’r. ®)

Y=L I +L T; ¥ =LT+L_T. (4)
3amnuiiemM ypaBHEeHHs TOTOKoCIereHuit (4) B ocsx d, Q:

\Psd:lesd‘H—mlrd; \Prd:LrIrd"'LmIsd; ©)
Wy, = Lol + Ll Wi =Ll +Lileg:
W3 nmepBoii maps! ypaBHeHHi (5) clemyer:
T _ \Psd _Lmlrd T _ ‘Psq _Lmqu
sd ™ v lsq T ' (6)
Ls Ls

3neck 1 fainee NepeMeHHBIE CO «IUIANKOM) BRIYMCIAIOTCS HACHTH(OUKATOPOM, a IepeMEHHBIE He 0003HaYeH-
HBIE IIIIKOW» U3MEPSIOTCS NaTYMKAMH TOKA MM HANPsDKEHUS U CUUTAIOTCA B yPaBHEHHSIX U3BECTHBIMH BEJIH-
YUHAMH.

3anuieM ypaBHEHHUSI PaBHOBECHsI HAPSDKCHUH CTaTOpa B OCSX d, (., KoTOpBIEC MOTYYArOTCS U3 TIEPBOIO
ypasHenus (3) mpu M) =

—

USd = RSTSd+p@Sd _(D\Psq, Usq = Rs’i\sq'i‘p@sq +O‘)\i\15d . (7)

[Mocne moacTanoBku BeipaxeHui (6) B (7) MpUX0auM K YpaBHEHHSIM

~ R - - —
PV = _L_S sd +(0\Psq + ksRslrd +Ug;
s

- R. - - _
_ S
p¥y, = L Vs —o¥y + KRl +Ug,. ®)
S
[Ipoexkiun BeKTOpa HAMIPSDKEHHS CTaTOpa 00pa3yroTCs Ha BBIXO/Ie KOOPIUHATHOTO Tpeodpa3oBaTens
Uy = U, cosy+Ugsiny; Ug, = Uggcosy —Ug, siny. 9)

Ecmu B cootHOmEeHH (9) BMECTO CHHYCa M KOCHHYCA MOJICTABUTE BEIpAKEHUS (2), 2 BMECTO IMPOSKIINI TOKOB
craTopa ¢hopmymsl (6), To mocie npeodpazoBaHuii OyAeT cieayromee

sa. ' sa sd K| (USBISa _USOLISB) \Psq K1 _
sd 2 “Rsld | T > —Klg | =
12 L |

S S

—

5 (Ugle +Ugly)( @

S
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Ps Fea k1 _Gs| Tsa I
- 2 s'rd 2 s'rq |’
Is Ls Is S

(UScxIS(x + Usﬁlsﬁ) \Psq

Uy = 2 L —Kslyg |+ 2 . —klyq
S S S S
- _ (10)
_Ps &—k I +q_5 Fea — k.1
-2 L s'rq 2 s'rd |?
Is S Is S
e Pg = Usa|sa + USBISB - aKTUBHAs MONIHOCTH cTaTtopa; (g = UsBISa - Usals[} -peakTHBHas

MOIITHOCTH CTAaTOpa, ks = Lm /LS .

[Moncrasnsem coornomenus (10) B muddepennpanbbie ypaBHeHus (8) 1 rmocie mpeodpa3zoBaHuii moiryyaem
CJICAYIOILYIO CUCTEMY YPaBHEHHH HICHTH(QUIPYIONIYO TIPOSKIIMH BEKTOpa NOTOKOCIETIIICHHUS CTaTOpa Ha OpTO-
TOHAJIBHBIE OCH POTOpA:

J R p 1 q I, Id Irq
P¥y = _L_:+Ljsg Wy + (D_?is \Psq_kspsé_i'ksqs?"'ksRslrd;
~ R - - I |
pY,, = __s+.ps2 Py, + —w+_q52 Py —Keps — — KOs 2+ KRl g (11)
L Ll sls Is I5

Wnentudukarop yria moBopoTa poTopa MpoOBO-  3TOM CKOPOCTh, TOKM M HalpsHKEHHs, a, ClieloBa-
JUT BBIYUCJICHUA B cneny}omef/i nOoCJICA0BATCIBHOCTH. TCJIBbHO, MTHOBCHHBIC 3HAUCHU S MOHLHOCTeﬁ, HU3MEpsi-
B peanbHOM BpeMeHHM pellaeTcs CHCTeMa ypaBHEHMH  I0TCSA JAaTYMKaMM U SIBISIOTCS M3BECTHBIMH BEJIMYH-
(11) u HaxomATCSA MPOEKIMM BEKTOPA MOTOKOCLEIIe-  HaMH.
HUS CTaTOpa Ha OPTOrOHAJIBHBIE OCH poTopa. [ainee mo s onpenenenus pexumoB padoTsl JI1, mpu xo-
BBIpXEHUAM (6) ONMpEenesAIoTCS NPOSKUMH BEKTOpAa  TOPBIX BO3MOXKHO HCIIONB30BATH  IPEUIOKEHHBIN
TOKa craropa Ha ocu d,q 1 mo gopmynam (2) BBUHMCIS-  WACHTH(HUKATOP, OCYIIECTBHM aHAH3 YCTOHYMBOCTH
IOTCSl CHHYC M KOCHHYC yrjla moBopota portopa. Ilpu  cucremsl ypaBHeHuit (11). 3armmmem (11) B MaTpudaHOM

BHUIE
pX=AX+BU, (12)
9 (G 5\ T ajp Ay by, by
X =¥ b g ,U=ll I A= . B= :
Tae ( sd sq) ( rd rq) a, ay, b21 b22
R P q
Ay =——F+ 8, =®——5; Ay, =ay; Ay =8}
11 I—s Ls |§ 12 LS Isz 22 11 21 12
by = kR, —k by, =k, B b, =b,: b, = b 13
11 = Msits SI2’12_S|2’ 22 — M11» M21 — TVM12- (13)
s s
YpaBHEHUS BO3MYILEHHOTO JBUKCHUS
pX —pX =pe = AX + BU - AX — BU = A(X — X)= Ae, (14)
S ~ ~ T
rae € = X=X :(lPsd _lPsd! LPsq _\Psq) :(A\Psd’AlPsq)
[Ipemmaraem crenyromntyto GpyHKIIIO JlsmryHOBa
V=ele=A¥4 +AV. (15)
[MonHas npou3BoHAS 110 BpeMeHH oT GyHkiuu JIsmyHoBa Oyaer
pV=pe'e+e'pe=e"ATe+e’Ae= eT(AT + A)e =e'Ke, (16)

T
IJle MaTpHIA KBaJApaTHYHOH (POPMBI paBHA K=A +A.
Onpenenum Matpuity kBaapatiuaHoit popmsl (16). C yuérom ycnosnii (13)
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aqp
ayg

K=ALAT=| &1
—ay

ayg
aj

—a _ 23, 0 -

aqq 0 23,

B cootBercTBUM ¢ yenoBusiMu CritbBecTpa KBajapaTiyuHas ¢popma (16) OyaeT oTpuIaTeslbHO OnpeaenEHHOMN

IIpy BBIITOJIHCHUN HEPABCHCTB

2a,; O
0 2a,

=4aZ >0. (18)

Bropoe HepaBeHCTBO (18) BBIMOTHACTCS IPH JTFOOBIX 3HAYCHUSAX MEPEMEHHBIX cOCTOSHUS. [To3TOMY yCTOM-
YUBOCTH cUCTeMBI (11) CBOIMTCS K BBITOJHEHHIO MTEPBOTO HepaBeHeTBa (18), koTopoe ¢ yuérom (13) mpuaumaer

BUJ
Ry by
L, L,
U3 ycnoBus (19) cnenyer, 4ro Mz[eHTM(bMKaTop
(11) OyzmeT yCTOHYMBBIM TOJIBKO JUTSI HEKOTOPBIX PEXKH-
MmoB OI1. [1epBrbIit U3 PeKUMOB COCTOHUT B TOM, YTO 00-
MOTKH cTaTopa 3akopaunBatotcs U JI1 padoTaer ¢ nm-
TaHUEM OOMOTOK poTopa OT ImpeoOpa3oBaTens 4a-
cToThl. B 3TOM cCiyyae HampspkeHHsl —craTopa

Usa’ USB PaBHBI HYJIIO M MOIIHOCTb cTaTopa g

Takxe paBHa Hymro. Ilpu aToM TOKM, MMeroIMe Ya-
CTOTY CKOJIBXXEHUS, B 0OMOTKax cratopa OymyT mpote-
KaTb M IOTEepPU aKTHBHOI MOIIHOCTH OymyT Oomblue
HyJIsl, T.€. ycioBue ycToiunBocTu (19) BeImonHseTCS.
Bropoii ycroitunBsiii pexxum — padota D1 B pexume
ACHHXPOHM3UPOBAHHOTO T€HEPATOpa, KOIja aKTHBHAsA

p®+ (_ dgp —ay )p + (alla22 _alZaZl): 0.

<0:T—§<RS: R.IZ>p,.

(19)

MOIIHOCTB Yepe3 LIeTb CTaTopa PeKyNepUpyeTcst B CETh
Y aKTUBHAsI MOIIHOCTH B yciioBuH (19) craHoBHUTCS OT-
pHULIaTENbHOM.

VYcnorue (19) ykaspiBaeT Ha TO, YTO IS TOTO,
4yro0bl MueHTHuKaTop (11) ocraBancs ycTOWYMBBIM
oOpaTHasi CBsI3b, OXBAaTHIBAIOLIAss WHTErPaTopbl B
CTPYKTYpHO#1 cxeme cuctemsbl (11), nomkHa OBITH OT-
PULATEIBHON U HU IIPU KaKUX 3HAYECHUSIX aKTUBHOU

MOIIHOCTH [) HE CTAHOBUIIACH TOJIOKHUTEIIBHOM.

XapakTepuCTU4YeCKOe YpaBHEHHE MAaTpHUIlbl A
COOCTBEHHBIX JIBIKeHUI naeHTudukaropa (11) nmeer
BUJI

(20)

Kopuu storo ypaBHeHHs ¢ y4€ToM BbIpaskeHui (13) paBHBI

R
P12 :_L_+

Koaddunments: MaTpunbl coctosiHus 4 3aBUCST
OT YIJIOBOM CKOPOCTH, aKTUBHOM U PEaKTHMBHON MOLI-
HocTu craTopa. OmHako u3 cooTHomeHuit (19) u (21)
CIIeyeT, 9TO yCTOMYMBOCTD HIACHTU(HKATOPA OIIpese-
JIIE€TCS TOJIBKO 3HAKOM aKTMBHOM MOIIHOCTH. B cocTas
MHHMMOM 4acTW KOpPHEW XapaKTEPUCTUYECKOrO IOJIM-
HOMa BXOJAT CKOPOCTh M PEAaKTHBHAs MOIIHOCTb. Ta-
KUM 00pa3oM, B IIPOLIECCE PEryINPOBaHHUS CKOPOCTH U
peaktuBHON Mommoctr DIl OynmeT HempephBHO Me-
HATBCS PACIIONIOKEHUE KOPHEH XapaKTEPUCTUYECKOTO
MOJIMHOMA WACHTU(PUKATOPA HAa KOMIUIEKCHOH IJIOCKO-
ctu. [losTomy mpu cobmonernn ycmoBus (19) cBoii-
CTBO YCTOHYMBOCTH HIACHTH(HKATOpA COXpaHseTCs, HO

TOYHOCTH HﬂeHTH(bHKaHHH HpOGKHI/II/I ‘Psd , \PS

OUHAMUKa 3TOTO IMpoIecca 3aBUCIAT OT H3MEHEHHUS
00erX COCTaBISIOMIMX MOIIHOCTHA CTATOPHOM HEMH U
CKOPOCTH BPAIICHAS POTOPA.

T Rs + ps T qs

By =] -2 ST
P¥gq Ls lesg sd
(R

S0 AL 7 AR

Sq_ LS L |2

S LF

sq 2
ol

q,
LIS

YcnoBue ycroitunBocTu (19) cucteMsl ypaBHEHUIA
(11) yxa3piBaeT Ha TO, YTO MPEATIOKEHHBIH ANTOPUTM
UICHTH(UKALNH YIJIa TOBOPOTa POTOPA BO3MOXKHO HC-
MI0JIb30BaTh JUI1 aCHHXPOHU3UPOBAHHBIX T€HEPATOPOB
C BEKTOPHOM CHCTEeMOH yIpaBieHHs. AKTHBHAs MOIII-
HOCTh CTAaTOPHOM Iiemu OyJeT peKylepHpoBaThCs B
CeTh, 9TO COOTBETCTBYET YCTOMUMBOCTH cUCTEMBI (11).
OnHako B pexnMax HHTEHCHBHOTO HApacTaHUs CKOPO-
CTH aKTHBHAs MOIIHOCTb Ha Ball AM MOXeT ITOCTyIaTh
HE TOJNBKO OT TEPBHYHOTO JABUTATENsI, HO OJHOBpE-
MEHHO U U3 CETH Yepe3 cTaTOpHOMO 1enb AM. B Takom
ciaydae ycnoBue ycroiumBocta (19) Hapymaercs.
IIpemmnaraercsa mis obecriedeHNs] yCTOWYMBOCTH HIICH-
tuukaropa (11) Ha KpaTKOBpEeMEHHBIX HHTEpBaliax
pasroHa BBECTH B €r0 COCTaB HENMHEWHOCTHh THUIIA
«30Ha HEUYBCTBUTEIbHOCTH». Torma ypaBHenus (11)
MPUHUMAIOT CJIE YOI BH

1o — 1)

—k pS +k O — KRy

S S

S
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rac

_ P, ecimu pg <0
¢ = : (23)
0, ecu p, =0

PaboTtocmocoOHOCTs HIeHTH(UKAaTOpPa yIiia Io-
BOpOTa POTOpa, COCTOSAINETO U3 ypaBHeHuii (22), (6),
(2), mpoBepsilach Ha MaTeMaTHYECKOM MOJENH Ma-
LIMHBI BOMHOTO MTUTAHUS C BEKTOPHBIM YIIPaBICHHEM
o0 poTopy, paboTaromell B pexxuMe aCHHXPOHU3UPO-
BaHHOTO I'€HEpaToOpa M NpPE/I0KEHHBIM HICHTU(HKA-
TOPOM B IEIISIX OOPaTHBIX CBSI3el CHCTEMBI yIpaBlie-
HUsl. Pe3ynbTaTel MaTeMaTH4ecKoro MOJEIHPOBAHUS
Juia 3nekTponpuBofa ¢ asurateneM 4AK160S4Y3 (

P, =11kBr, U, =380B, n, =1500
00/xB, U2 = 305B) npusenensr Ha pucynke 1.

ITyck AM 710 HOMUHATBEHON CKOPOCTH OCYIIIECTBIISIICS
C 3aKOPOYEHHBIM CTATOPOM U MUTaHHEM OOMOTOK pO-
TOpa OT IpeoOpa3oBaTesisi YacTOTh. B MOMEHT Bpe-
MmenHu 0,5¢ cTatop HOAKIIIOYAIICS K CETH, YTO BHI3bIBAET
JOCTaTOYHO JJIMTENIbHBIE YObIBatolme KoJjeOaHus
OTIOPHOTO BEKTOpa MOTOKOCIENJICHHUS CTaTopa M ero
PEaKTUBHON MOIIHOCTH. B 3TOM 1 BO BCeX OCTalbHBIX
pexuMax Ha Bal AM nelcTByeT JABIKYIIUM MOMEHT
MEPBUYHOrO aBuratens, T.e. DI paboTaeT B reHepa-
TOPHOM PEXHUME, KOT/Ia B CTATUKE OCHOBHOM MTOTOK aK-
THBHOM MOIITHOCTH HampasJjeH oT Bana AM k ctaTopy,
yepe3 KOTOPHIN peKymnepupyeTcs B ceTb. B 1,2¢ Haun-
HaeTcst TopMoKeHue J10 ckopoctu 80 pan/c, a B2 ¢ ocy-
iecTBisieTcst pasrou o 130 pay/c.

Bce n3MeHeHus pexXnuMOB 110 CKOPOCTH U MOIIIHO-
CTSIM TMPOBOJMJIIMCH C LIEJIBIO IIPOBEPKH YCTOHUMBOCTH
UAEHTU(PUKATOPA YIJIa IIOBOPOTA POTOPA U BHLICHEHHS
BOIIpOCa - €CIM MIAECHTU(HUKATOP yCTOMYMB, TO JOCTa-
TOYHA JIU TOYHOCTH €T0 BHIYUCIICHUH A1t 0OecrieyeH st
paboToCcoCOOHOCTH BEKTOPHOM CHCTEMBI YITPaBICHHS
ACHHXPOHHU3UPOBAHHBIM T€HEPATOPOM.

Ilo rpadukam akTUBHON M PEAKTHBHON MOIIHO-
cTed BUAHBI UX cKauku. [[nsi ycraHoBuBLIETOCS pe-
XKHMMa YPOBHU aKTUBHOM MOITHOCTH MEHSIINCH ITyTEM

U3MEHEHHMs JBIDKYILETO MOMEHTA 10 KaHaly MepBUY-
HOTO ABHUTaTeNsi B MOMeHTHI BpeMenu 0,5¢ u 2,1c. Tlpu
9TOM I'€Hepalus B CETh B CTATUKE cOXpaHsuIach. HM3me-
HEHHE peXHMMa PEeaKTHBHOW MOIIHOCTH cTaTropa (Io-
TpebiieHne U TeHepalysi) OCYIIECTBISIIOCh PEryIHpO-
BaHHMEM PEaKTUBHOW COCTaBIISIIONIEH BEKTOpa TOKA PoO-
TOpAa.

M3MmeHeHne 3Haka peakTUBHON MOIIHOCTH He
BJIMSIET Ha CBOWCTBO YCTOWYMBOCTH HJICHTH(PHUKATOPA.
OnHako uAeHTH(HUKATOP YyBCTBUTENEH K 3HAKY aKTHB-
HOW MOIIHOCTH CTaToOpa, 4TO OTYETIMBO BUIHO NPHU
pasroHe HauMHarIeMcs B 2¢, koraa ctatop AM nepe-
XOIMT K HOTPEOJIEHUIO aKTHBHOW MOIIHOCTH U3 CETH.
Ha sTom yuactke cucrema (11) TepsieT ycTOHYMBOCTB,
HO cHrcTeMa ypaBHeHHH (22) ycTOWYNBOCTH COXpaHsET
3a CuéT MCIIONIB30BaHUSA B €€ cocTaBe HEIMHEHHOMN
(yHKIMH, onEckIBaeMOi BbIpaskenueM (23). KauecTBo
nAEeHTH(QUKAIMY TTOTOKOCIIETICHHS cTaTopa B ocsix d,q
, a TaKXKe CHHyCa M KOCHHYyCa yrja MOBOPOTa poTopa
OTHOCHUTENIBHO CTaTopa MpeJCTaBIeHBl Ha pUCYHKe 1
JUIs KOPOTKOTO y4acTKa pasroHa AM, Koraa ctaTop mo-
TpeOsieT aKTUBHYIO MOIIHOCTH M3 CETH. DTO CaMBbIid
TSOKENBIA pexkuM paboThl HieHTH(UKaTOpa — BO BCeX
OCTaJIbHBIX MPEACTABIECHHBIX [0 CKOPOCTSAM M MOIIIHO-
CTSIM PeXUMax HaOJIIO[aeTCs MOJIHOE COBIAJICHUE pe-

ANBHBIX TTOTOKOCIETUICHHH \Psd’ ‘Psq U TPUTOHO-

merpuueckux pynxmmii COSY, sin Y

C UX BBIYMCIIEHHBIMHU 10 ypaBHeHUsM (22) u (2)

—~

COOTBETCTBEHHO 3HAYEHHAMH T gy, IPSq u COSy,

- 2
SINY . Ha untepsane, xorna Pg > Rsls , WICHTH-

(ukatop (22) coxpaHsieT YCTOHYMBOCTD 3a CUET Jiei-
crBust pyHkuuu (23), HO TOYHOCTH HMICHTH(UKALIMK
YXYALIAeTCs, YTO BUAHO W3 TpaduKOB IEPEeXOIHBIX

HPOLIECCOB TIEPEMEHHBIX q}sd , IPSq ,COSy , siny,

obo3HaueHHbIX 1Hdpoit 1. B cuny acumnrorndeckoi
YCTOMYHMBOCTH CHUCTEMBI YpaBHEHHUH (22) JOCTaTOYHO
6p1cTpo (32 Bpems 2,05¢—2,02¢=0,03c) onmbka uaeH-
TH(UKAIUE CHOBA JOCTHTAeT NMPAKTUYECKH HYJIEBOTO
3HAYCHUSL.



The scientific heritage No 110 (2023) 113

_ Y.,Bc
o,ct S
160 2
ol \ ;\‘
|
120 \ { e
\ 1.4

100

|
| 12 |
| |
|
|

0.8
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t,c t,c
% 0.5 1 15 2 2.5 3 % 0.5 1 15 2 25 3
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1.5
, Ba
ps, BT 9s.Bap
1
0.5
0
0.5
1
15
0
1.5 — 1.5 =
lPSd y lIIsd y BC 1 \Ilsq Pl \Psq y E;C /_ 1
A N N .Y A

v v ; v I v
t,c t,c
1.5 1.5
1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5
) T F_ T | ‘F ‘F 15[ T :_: T
COSY, COSy - siny,siny W/‘ 1
1.5 1 1 A

1 SV A
//\\ N\ [ aw | |

1.9 192 194 19 198 2 202 204 206 208 21

t,c t,c

19 192 194 19 198 2 202 204 206 208 21

Pucynox 1 - Ilepexoonvle npoyeccol 6 Mauiune 080UHO20 NUMAHUS U €€ cucmeme
YNpageHus ¢ UOeHMupuKamopom yaia nogopoma pomopa (22)



114 The scientific heritage No 110 (2023)

Hoenmugpuxayus c ucnonv3osanuem eekmopa moxa pomopa. Bocronb3yeMcst U3BECTHBIMUE COOTHOIICHUSMU
KOOPAWHATHOTO MpeodpazoBanus [4-6]:

1 =1 4C08y— I Siny; I =1,,C08Yy + 1 4siny. (24)

ro

Toxu poTopa Ird y Il’q B 0CiAX d, q MOXHO U3MCPUTH JaTUMKaAMU. Ecmm MpeAIoJ0KUTh, YTO BO3MOXKHO

— —~

KakKuM-TO 06p330M BBIYHCJIUTD IMPOCKIIUU TOKA pOTOpa I IrB Ha OPTOrOHAJIbHBIC OCHU CTATOpa OL, B , TO, pas-

ro’

pemas ypasHenus (24) ornocurensuo COSY, sin Y , ONyYnM CJIe/lyFOIME BBIPAKECHHUS

Ira _Irq Ird Ir(x
|l Ll o+l 0y — [l 1 lgls =11
1§} rd rd 'r rq'r . rq 3] rd ' rq'r
oSy = =P siny = =P (o)
rd _Irq Ir Ird _Irq Ir
Irq Ird Irq Ird
rae | | | — KBaJIpaT MOJYJIsl TOKA POTOpA.

—

Tpe6yeTC${ MOJIYUYUTb MAaTEMATUYCCKYIO MOJICIIb, B PE3YJIbTATC PCUICHUSA KOTOPOU HAXOAATCA NPOCKINU II'OL

—~

, IrB' J7nst 5TOr0 BOCHONIB3yeMCsl YpaBHEHUSIMH 3JIEKTPOMAarHUTHBIX KOHTYPOB aCHHXPOHHOW MatmHbl (3), (4).

W3 (3) 3anuiieM ypaBHEHHs paBHOBECHS HANPsHKEHUH poTopa B ocsix O, B , Korma My = 0:

Ur(l :erra+p\11ra+o)\}lr'3; UrB :RrIrB +plIIrB_OJLIIra (26)
U3 (4) cnenyroT ypaBHEHHS IOTOKOCUETIIICHUH poTopa B ocsix OL, [3 :
\P _LI'II'OL+LmISO(,; \III'B :Lrer+LmISB (27)

N3 dpopmyn (27) Bepa3uM NPOEKIIUH TOKA POTOPA

T \Pra_LmISa T \PrB_LmlsB

|, =—o —msa | B —ms (28)
[HoxcraBum BeipaskeHus (28) B ypaBHeHHS (26) U MTOITyYUM
— R -~ ~ -
_r
Ura - _\Pra - krRrISa + p\Pra +O)\Pr[5
r
O, =309, KRl +p¥y, 0¥ 2
rB_L B r'yrisp prﬁwm’ (29)
r
me k, =L, /L, .
HpoeKuHH BEKTOPA HAMIPSUKEHUS POTOPa o6pa3y}0Tc;1 Ha BBIXOJIE KOOp,I[I/IHaTHOFO npeoGpasoBaTenx
U,, =U,cosy—U, qSINY; U rqCOSY + U 4siny. (30)

IToacraBum (28) B (25) U Jayiee MOMyYCHHBIA pe3ysbTaT B (30). Torna TIPUXOIUM K CIICAYIOIINM BBIpaxe-
HUSM TS HATIPSDKEHUIH

2 pr 7 qr T krpr rqr

U, = Y, —YV¥Y,.,——I I

ro. Lrlrg ro. Lrlf B |2 sa |2

X pr 7 qr T qur kpr
Ug=——¥,;+ Y, - I, lsp (31)
Lz P2 N

rie P, = U rd | d T U rq | rq q, = U rq | d U rd | rq - AKTHBHAs H PEAKTHBHAX MOIIHOCTH POTOPA.

Honcrasnsem cootromenus (31) B muddepeninanpsasie ypaBHeHUS (29) U mMociie mpeodpa3oBaHUH MMOITy-
YaeM CJICAYIOLIYI0 CHCTEMY YpaBHEHHH MICHTH(QHIMPYIOIIYIO IPOSKIUH BEKTOpa MOTOKOCICINIEHHS pOTOpa Ha
OPTOTOHAJIBHBIE OCH CTATOpa:

p¥Y,, = AT I R PR I > [P — Kb, II +qu Pk, R, I

rso:
r'r rr r I’
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I R Pr g 9 |g I S(x
PP =| -+ [P + oa+L 2 Yo krpr qu +KR g (32)

L, LI
r r°r r r
Z[J'IH OHpe)leJ'ICHI/IH pe)KI/IMOB paGOTLI 31_[, HpI/I KOTOpLIX BO3MOJKXHO HUCITIOJIB30BaTh Hpe):[J'IO)KeHHBIﬁ NIACHTU-

(uKaTop, OCYIIECTBUM aHAIN3 yCTOWYNBOCTH CHCTEMBI ypaBHeHHH (32). J[iHaMIKa COOCTBEHHBIX IBH)KEHUH CH-
cremsl (32) B TPAPALLCHASX ONUCHIBACTCS CIEYIOIMMH yPaBHEHHAMHU

PAY,, =a, AP, +a,A%,; pAY,, =-a,AY,, +a,AP,, (33)

rae
R, p q
_ r _ r
a=ap=—"—+—8,="8 =] 0+——
L L2 LI
XapaKTepI/ICTI/IlIeCKoe ypaBHeHHe HUMEECT BU
2 2 2
p°—2a;p+a +a; =0, (35)
B COOTBETCTBUU C KpI/ITepI/IeM yCTOﬁqHBOCTH prBI/IHa CUCTCMA BTOpOFO HOpﬂﬂKa yCTOI?'I'-IPIB&, €CJIN BBIIIOJI-
HAIOTCA CIICAYIOMIUE YCIOBUA

(34)

2 2
—2a,, >0,a; +a;; >0. (36)
BTopoe HEPABCHCTBO BBIIOJHACTCA ITPU JIFOOBIX 3HAYEHUAX MEPEMECHHBIX COCTOSAHU . U3 MEpPBOT0 HEPABCH-
CTBa MOJIy4aeTCs YCIOBUE YCTOMUYMBOCTH

R, 2
—L—+ > <0 =p, <RI 37)
r L rir
U3 ycnoBust (37) cnenyert, uro OI1 OyzeT ycTOWYHMBBIM, KOT/Ia aKTHBHAs MOIHOCTD Yepe3 Lelb pOTopa pe-
KyNepUpyeTcsi B CETh U aKTHBHASI MOIIHOCTh POTOpa CTAHOBHUTCS OTpUIATENbHOM. Y cioBue (37) yka3bIBaeT Ha To,
YTO ISl TOTO, 4T00BI naeHTHduKaTop (32) ocraBaicsl yCTOHUMBBIM, 00paTHas CBsI3b, OXBaThIBAIOIIAsl HHTETPA-
TOPBI B CTPYKTYPHOM cxeMe cucTeMsl (32), ToKHa OBITh OTPUIIATENbHOM.
KopHau xapakreprctiueckoro ypaBHeHHs (35) paBHBI

p:L2 :—&-F&ij(!)-i-q—r

2 2

Lr I—r I r Lr I r

Koa¢durmenTs MaTpUIIb! COCTOSIHUS A 3aBUCST OT YITIOBOM CKOPOCTH, AKTUBHOM M PEaKTUBHOW MOIHOCTH
poropa. OnmHako u3 cooTHomenuit (37) u (38) cieayer, 4TO YCTOHYMBOCTD UAECHTU(HKATOPA ONpPEICISeTCs
TOJILKO 3HAKOM aKTUBHOW MOILHOCTU POTOpa. B cocTaB MHMMOI 4acT KOPHEW XapaKTEPUCTHUECKOTO IIOJIMHOMA
BXOZAT CKOPOCTb M PEaKTUBHAsI MOLHOCTh. Takum 006pa3oM, B IpoIiecce PeryIHpOBaHUs CKOPOCTH U PEaKTUBHOM
momHoct D11 Oyner HENPEPBIBHO MEHATBCS PACTIONIONKCHHE KOPHEH XapaKTePUCTHYECKOTO MOTMHOMA HJICHTH-
(ukaropa Ha KOMIUIEKCHOM 1ockocTh. [loaTomMy mpu coOntoaeHnu yenosus (37) CBOMCTBO YCTOWYHBOCTH HICH-

(38)

TU(HUKATOpPa COXPAHACTCS, HO TOYHOCTh MACHTH(GUKALNN POCSKLIIH \Pra'

MOT'YT 3aBHCETh OT H3MEHEHUS 00eNX COCTABIIAIOIMX MOIIIHOCTH POTOPHOM LIETIH U CKOPOCTH BPALIEHUS POTOPA.

[pennaraercst s obecnieueHns: YCTOMUMBOCTH HIACHTH(PUKaTOpa (32) HAa KPaTKOBPEMEHHBIX MHTEPBaax
PEKyIIEpaTUBHOTO TOPMOXKEHHS BBECTH B €0 COCTAaB HEJIIMHEHHOCTh THIIA «30HA HEUYyBCTBUTEIBbHOCTH». Torma
ypaBHeHHS (32) IPUHUMAIOT CICAYIOUMN BU

1 Rr pr T a4 |¢ I
qurq: —L—r+m kIjm_ o+ |_| LIjrB_kp | +kq +erISOL'
LU

~ R p ~
r L, LI

\Prﬁ 1 JUHaAMHUKa DTOI0 IIporecca

~ I |
L \Pa_krprligﬁ_qurﬂ_i'krersB-(?’g)
r

2
rlr

_ p,, ecimu p, <0
P, = . (40)
0, ecu p, >0
Wnentudukarop yria moBopoTa potopa padoraeT cienyrommM obpa3soMm. B peansHOM BpeMeHH pemaeTcst
cucreMa ypaBHeHHH (39) M HaX0AATCS MPOSKIIMU BEKTOPA IIOTOKOCICIUICHUS POTOPA Ha OPTOTOHAJIBHBIE OCH CTa-
Topa. [lanee no BeIpaxkeHHM (28) onpenenstoTcest MPOeKIMK BEKTOpa TOKa poTopa Ha ocu O, B u o opmymnam
(25) BBIMHCISAIOTCSI CHHYC M KOCHHYC YTJIa II0BOpPOTa potopa. IIpr 3TOM CKOPOCTb, TOKH U HAIMTPSDKCHHS, @, CIISI0-
BaTeJIbHO, MTHOBEHHBIE 3HAYCHHS MOIIHOCTEH pOTOpa, U3MEPSIOTCS TATYMKAMH H SIBIISIFOTCS] M3BECTHBIMHU BEIH-
YHHAMMU.
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Wnentudukarop (39) obecnieunBaer coBnaieHIE
OIIEHMBAEMBIX TIPOEKIMH ITOTOKOCIEIIEHMI ‘Pm,

LPrB CO 3HAUEHHUSMHU UX OLEHOK ‘Pra' LPrB Ui
ANIEKTPONIPUBOAA IO CXEME ACHHXPOHHOTO BEHTUJIb-
Horo kackana (ABK) kak gacTHOTO cirydyast MaIidHbI
JIBOMHOTO MUTAHUS C BEKTOPHBIM YIIPABJICHHUEM T10 PO-

TOpY NpU CKOPOCTH HHXE CHHXPOHHOH, KoTrzaa
P, < O . PesynsraThl MaTeMaTHYECKOTO MOJIEIHPO-

BaHMs HAa PUCYHKe 2 MOKAa3alH, YTO HICHTU(DHKATOD
(39) ms ABK pabotaer snyuiie, 4eM UACHTHGUKATOD
JUIS. aCHHXPOHHM3HPOBAHHOTO TeHEpaTopa. ITO IPOsIB-
JSIETCS B TOM, YTO KPaTKOBPEMEHHBIC BBIXOJIbI AKTHB-

HOM MOLHOCTH POTOpa B 00nacts P, > O B muHamn-
YECKUX peXHMaxX HE COMPOBOXKIAIOTCS 3aMETHBIMU

omrOKamMH UAEHTH(HUKAIUH TOTOKOCHIETIICHU I ‘*Pm ,

IPI’[S ,d4TO, B CBOIO OUYEPEIb, obecreynBaeT JOCTATOYHO

TOYHOE OTpeJielieHne KOCHHYCa M CHHYCa YIila MOBO-
porta potopa 1o popmynam (25). Uneatudukarop (39)
COXpaHsiACT yCTOﬁ'—IHBOCTB 1 BBICOKYIO TOYHOCTH B JUa-
O<o<o®
o= (1.05+1.1)600, rae (D — CHHXpOHHas
CKOPOCTb) TIPH JIFOOOM PEXUME MO PEaKTHBHBIM MOIII-
HOCTSIM pOTOpa M craropa. [Ipu TopMOXkeHHH, Korna
POTOpHAs 1T NOTPeOJIsIeT aKTHBHYIO MOILITHOCTb C pe-
Kylepauuen e€ yepe3 CTaTop, B CHILy aCUMIITOTHYE-
CKOM ycToiunBOCTH naeHTHuKaropa (39) oleHku cu-
HyCa U KOCHHYCa yIJIa IIOBOpOTa poTopa (0003HaUCHBI
uugpoii 1) cTpemMsTcs K UX OLCHUBAEMBIM 3HAYCHUSIM,
410 0o0ecrieurnBaeT paboTOCIIOCOOHOCTh BEKTOPHOM CH-
CTEMBI YIIPABJICHUSL.

BeiBoapl. B cTatbe U1l 31€KTPOIIPUBOLIOB C BEK-
TOPHBIM YIIPABJICHUEM I10 LIEIH POTOpa OCYLIECTBIEH
CHHTE3 UICHTH(HUKATOPOB yIJia IIOBOPOTa POTOPa OT-
HOCHTENBHO CTaTOpa, OCHOBAHHBIX HA MCIOJIB30BaHUH

Ha3oHe cKopocTeit (3mech

BEKTOPOB TOKOB cTaTopa Win potopa. [lomydeHsr HoO-
BbI€ YpaBHEHUS UACHTU(HUKATOPOB ITOTOKOCIIEIUICHHIH
(22), (39), uccnenoBaHa UX YCTOWYMBOCTH U IO yCIIO-
BUSIM YCTOMYMBOCTH OIIPEJIEIEHBI THITBI 3JIEKTPOIIPH-
BOJIOB, B KOTOPBIX BO3MOKHO IIPUMEHSTH OJIMH U JpY-
ro# upeHTuuKaTopsl. st obecriedeH s aCUMITTOTH-
YecKol ycToitumBocTH naeHTudukatopos (22), (39) B
o0yiacTv, T HapylIaloTCs YCJIOBHS YCTOHYMBOCTH
(19), (37), mpeiokeHo B ypaBHEHUS HICHTU(OUKATO-
poB BBecTH HeJMHelHbIe QyHKuun (23), (40). Ycroii-
YHBOCTH CHUCTEMBI BEKTOPHOTO YIIPABJICHHS W JIOCTa-
TOYHAs TOYHOCTh MJCHTH(UKAIMU IIPH HCIOJIB30Ba-
HUM TpPEIIOKEHHBIX  YpaBHEHHH W (QyHKUMH
TIOJITBEPIK/ICHB METOJIOM MaTeMaTHYECKOTO MOJIEIIH-
POBaHHSI PEKOMEH/IYEMBIX CUCTEM 3JIEKTPOIPHUBOJA B
Pas3IMUHBIX pEeXUMax paboThI.
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Abstract

With the development of economy and the improvement of living standards, consumers' requirements for the
food industry are also increasing, not only to eat well, but also to the appearance of food and other quality require-
ments are higher. Crystal dumpling is one of the representative food of crystal skin pasta. It is widely loved by
consumers for its crystal clear appearance and smooth elastic and tough taste. However, for crystal dumpling,
because it is made of whole starch, it is easy to crack under the condition of -50°C quick freezing. At the same
time, in the process of making crystal dumpling skin, it is easy to crack due to water loss, and it is not easy to roll
into shape and the skin is easy to crack. Therefore, it is very urgent to improve the appearance, edible quality and
processing performance of crystal dumplings. In view of the fact that modified starch is widely used in dumplings
as an improver, it can improve its transparency, water holding capacity, reduce frost cracking rate and cooking
loss. Although there are many studies on the application of modified starch in quick-frozen dumplings, the research
on the application of modified starch in crystal dumplings is relatively small. In this paper, the effects of the
characteristics and processing conditions of four different modified starch on the characteristics of crystal dump-
ling skin were studied.

Four kinds of modified starches that are expected to improve the quality of crystal dumpling skins were
selected, namely Potato acetate starch, Potato hydroxypropyl starch, Octenyl succinate starch sodium, Acetate
cassava starch. Through the determination of the physical indicators of the above four modified starches, and then
explore the feasibility of applying them to crystal dumpling skins to improve their quality. Studies have found that
the light transmittance of the four modified starches is higher than that of the original crystal dumpling mixed
starch, which verifies the feasibility of applying these four modified starches to the crystal dumpling skin to im-
prove its transparency and other characteristics. At the same time, it provides a certain reference value for related

research on improving the characteristics of crystal dumpling skin.
Keywords: modified starch, organoleptic properties, structure, water-holding capacity, elasticity.

Introduction. At present, there are more than 2000
varieties and specifications of modified starch, which
can be divided into physical modified starch, chemical
modified starch, enzymatic modified starch and com-
pound modified starch (Wang Qin at al., 2005, p. 19-
21). Physical modified starch includes pre gelatinized
starch, wet heat treated starch, irradiated starch, me-
chanically milled starch, etc.; chemical modified starch
refers to the modified starch obtained by various chem-
ical reagents, which can be divided into two categories:
one is the starch that reduces the molecular weight of
starch, such as acid hydrolyzed starch, oxidized starch,
dextrin, etc.; the other is the starch that increases the
molecular weight of starch, such as esterified starch,
etherified starch, cross-linked starch and graft copoly-
mer starch, etc.; enzymatic modified starch refers to the
modified starch obtained by biological treatment, in-
cluding porous starch, enzymatic dextrin, etc.; compo-
site modified starch, modified starch obtained by two
or more methods, such as oxidized cross-linked starch,
cross-linked esterified starch, etc. According to the dif-
ferent sources of starch, it can be divided into potato
modified starch, corn modified starch, cassava modi-
fied starch and so on. It can be seen from the above that

the application prospect of modified starch in semi-fin-
ished dough is very broad.

Because of its excellent properties, modified
starch can improve the quality of quick-frozen dump-
lings. At present, many studies have applied various
chemical modified starch to quick-frozen dumplings,
and studied its improvement effect on quick-frozen
dumplings. Zhang Chenyun et al. (Zhang Chen at al.,
2010, p. 29-31,34) studied the preparation of potato es-
terified starch and its application in quick-frozen dump-
lings.

Liu Yanqi, Liu Yaheng et al. (Liu Yangi et al.,
2008, p. 22-24) used Jinyuan dumpling powder as raw
material, leek and pork as main filling materials, and
phosphate starch as dough improver, the effects of
phosphate starch with different substitution degree and
addition amount on the freezing cracking rate and edi-
ble quality of quick-frozen dumplings were investi-
gated. The results showed that the edible quality of
quick-frozen dumplings was improved with the in-
crease of phosphate starch content. Wang Qin, Li
Jianwei, et al. (Wang Qin at al., 2005, p. 19-21) added
different amounts of phosphate esterified starch to flour
or glutinous rice flour to observe the anti freeze crack-
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ing effect of dumplings and dumplings, and made sen-
sory evaluation on the dumplings and glutinous rice
ball. The effects of phosphate esterified starch on the
freezing resistance of quick-frozen dumplings and glu-
tinous rice ball were studied, the results showed that
phosphate esterified starch could significantly improve
the freeze cracking resistance of dumplings and gluti-
nous rice ball, and the most suitable amount was 5%.
Song Xiaoyan, Li Zhen et al. (Song Xiaoyan et al.,
2010, p.182-185) studied the application of octenylsuc-
cinate starch ester in quick-frozen dumplings.

The results showed that the transparency of waxy
corn starch and rice starch paste was improved, and the
freeze-thaw stability was improved. The results showed
that the viscosity of flour was increased and the hard-
ness, elasticity and chewiness of dumpling skin were
improved by adding different proportions of waxy corn
octenyl succinate starch ester and rice octenyl succinate
starch ester (P < 0.05); the frozen cracking rate of
dumplings with 5% pre gelatinized starch octenylsuc-
cinate was the lowest, and the color, transparency,
toughness and fineness of dumplings were the best.
Zhang Zhong, Ren Yaging (Zhang Zhong, Ren Yaging,
2005, p. 39-42) obtained waxy corn carboxymethyl
starch by carboxymethylation, and compared the appli-
cation effect of waxy corn carboxymethyl starch, ordi-
nary corn carboxymethyl starch and ordinary corn
starch in quick-frozen dumplings.

At present, the quick-frozen food industry has be-
come the fastest-growing emerging industry in the food
industry. Among them, quick-frozen dumplings are the
fastest-growing, accounting for 30% of the whole
quick-frozen food industry, which is the largest type of
quick-frozen food (Zhang Wenye, 2005). However, in
the process of processing and circulation of quick-fro-
zen dumplings, there will be a series of problems, such
as frozen cracking of dumpling skin, water loss, brown-
ing of dumpling skin, broken belly during cooking,
muddy soup, sticky taste, etc. Especially for crystal
dumplings, because it is made of whole starch, it is easy
to crack under the condition of -50 °C, so it is very im-
portant to find a way to reduce its frost cracking rate.
Because crystal dumpling skin is easy to crack and not
easy to roll into shape in the production process, the
surface is easy to crack, the skin is easy to open, the
belly is broken, and the transparency is reduced. These
problems will directly affect the sales status and shelf
life of crystal dumplings, and it is difficult to meet peo-
ple's life requirements. Therefore, how to improve the
appearance, eating quality and processing performance
of crystal dumplings is the food industry and many
dumpling enterprises need to solve the problem. Boiled

dumplings have been studied in recent years. The re-
sults show that modified starch can improve the quality
of boiled dumplings effectively because of its anti-ag-
ing, rheological properties, texture and cooking charac-
teristics. As an improver, modified starch is widely
used in dumplings, which can improve its transparency,
water holding capacity, reduce frost cracking rate and
cooking loss. In view of the current research on the ap-
plication of modified starch in quick-frozen dumplings
is more, and the application of modified starch in crys-
tal dumplings is relatively small, therefore, the main re-
search content of this subject is: the study of the prop-
erties of modified starch and its application in crystal
dumpling skin. It mainly includes systematically learn-
ing and summarizing the properties of different modi-
fied starch, selecting several kinds of modified starch
which can improve the properties of crystal dumpling
skin. Through the determination and analysis of physi-
cal and chemical indexes, the modified starch which
can improve the quality of crystal dumpling is selected
(for example, it can make the dumpling skin not easy to
crack and easy to roll into shape, increase transparency,
reduce cooking loss, etc.

Materials and Methods. Four kinds of modified
starch, namely potato acetate starch (MS1), potato
hydroxypropyl starch (MS2), octenyl succinate starch
sodium (MS3), acetate cassava starch (MS4), were
screened through data integration and screening, and
added to the raw material powder of crystal dumpling
skin in different proportions. The physical indexes of
the crystal dumpling (skin) were determined and
analyzed, and then the most suitable modified starch,
potato acetate starch, was selected.

Based on previous studies, four modified starches
were selected to improve the quality of crystal
dumpling skin. The swelling power, solubility,
transparency, water holding capacity and gelatinization
characteristics of different modified starches were
studied;

The effects of the modified starch on the frost
cracking rate, steaming loss and sensory quality of
crystal dumpling skin were studied, and the modified
starch which could improve the comprehensive quality
of the product was analyzed and summarized.

Results and Discussion. Water holding capacity of
modified starch. Water holding capacity reflects the
ability of modified starch to maintain water under cer-
tain conditions. The water holding capacity of modified
starch is related to the degree of hydrogen bond and co-
valent bond formed between starch chains (Berton B. et
al., 2002, p. 326-331; Policegoudra R.S., Aradhya
S.M., 2008, p. 513-519). The water holding capacity of
raw starch and modified starch is shown in Fig. 3-3.
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Figure 3-3 Water holding capacity of different raw slarch amd modiGed starch

Note: there are significant differences between different lowercase letters in the figure (P < 0.05)

It can be seen from Fig.3-3 that compared with the
original mixed starch OS, modified starch MS1 and
modified starch MS4 have higher water holding capac-
ity, and modified starch MS4 has the best water holding
capacity, indicating that the two acetate starch have bet-
ter water holding capacity; while the water holding ca-
pacity of modified starch MS2 and MS3 is worse than
that of original mixed starch, and modified starch MS2
has the worst water holding capacity.

Paste transparency of modified starch
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20 -

Light transmittance (%)
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The transparency of modified starch paste is re-
flected by transmittance, which reflects the mutual sol-
ubility of starch and water, as well as the expansion and
dissolution capacity. It is related to the proportion of
amylopectin and amylopectin, phosphorus content and
deformation mode (Du Shuangkui et al., 2010, p. 34-
39; Du Xianfeng at al., 2002, p. 129-132). The trans-
mittance of raw starch and modified starch is shown in
Fig. 3-4.
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Figure 3-4 Transmittance of diflerent raw starch and modilicd starches

Note: there are significant differences between different lowercase letters in the figure (P < 0.05)

The transmittance of modified starch is shown in
Fig. 3-4. It can be seen from the figure that the trans-
mittance of the four modified starch is higher than that
of the original mixed starch, which proves that the ap-
plication of the modified starch to the crystal dumpling
skin can improve its transparency is feasible. Among
them, the transparency of modified starch MS2 is the
highest, followed by modified starch MS3. Among the
four kinds of modified starch, MS4 has the lowest
transmittance, but it is still higher than the original
starch. It lays a good foundation for the application of

these four kinds of modified starch in crystal dumpling
skin to improve its transparency.

Determination of cortical structure characteris-
tics of dumplings

According to the method of fan Qiliang and Ye
Xiaofeng (Fan Qiliang, Zhang Xuan, 2014, p. 66-69;
Ye Xiaofeng et al., 2013, p. 271-278.), the cooked
starch peel was cooled for 5min and then determined by
texture analyzer. Each sample is sampled three times
and the average value is calculated. The specific param-
eter setting of physical property analyzer is shown in
Table 1.

Table 1
The paramrter of texture analyzer

Parameter Texture test Shear test
Probe P36R HDP/BSK

Pattern — Compression
Velocity before measurement 2.0mm/s 2.0 mm/s
Test speed 0.8 mm/s 2.0 mm/s
Speed after measurement 0.8 mm/s 2.0 mm/s

Compression ratio /% or distance / mm 70% 20mm
Trigger value Auto-0.05N 5.0g
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Determination of frost cracking rate of quick fro-
zen crystal dumplings

Refer to the method of Yi Cheng et al (Yi Cheng,
Cheng Shenggao, 2007, p. 55-58). The prepared dump-
lings were put into the low-temperature refrigerator at -
50°C for 30 min, and then the surface of the crystal

dumplings was observed. No matter the size and thick-
ness of the cracks were regarded as cracks, the frost
cracking rate of crystal dumplings was calculated ac-
cording to formula 1.

Number of frozen cracked dumplings

Cracking rate (%) =

Total number of dumplings (1)

Sensory evaluation

According to SB /T 10138-1993 "wheat flour for
dumplings" (SB /T 10138-1993) and combined with the
actual situation, the sensory evaluation experiment of
crystal dumpling skin was carried out in terms of trans-
parency, brightness, apparent condition, elasticity, vis-
cosity and fineness. The specific scoring standards are

shown in Table 2. The evaluation group is composed of
6 graduate students majoring in food science. The eval-
uators grade the frozen crystal dumpling skin according
to various evaluation indexes. The average score of
each index is taken as the sensory evaluation score. Fi-
nally, the scores of each index are added up to form the
comprehensive score.

Table 2
Sensory evaluation of crystal dumpling skin
Project sz;:II(Is Scoring criteria
Trzrr:sé;))/ar- 20 Transparent (13~20) ; Translucent (7~12) ; Opaque (0~6)
p’i‘g;_ Brightness 20 Bright (13~20) ; Commonly (7~12) ; Dim (0~6)
Ance Apparent T.he surface is smooth and fine without bubbles (7~10) ; The surface i_s
situation 10 slightly soft and rotten, or there are a few bubbles (4~6) ; The surface is
soft and rotten, or there are a lot of bubbles (0~3)
Elastic 20 Soft and chewy (13~20) ; Commonly (7~12) ; Too soft or too hard, Poor
Tex- toughness _ _ elasticity (0~6) _ _
ture Viscosity 20 It's refreshing and doesn't stick to your teeth (13~20) ; Slightly sticky teeth
(7~12) ; Stick teeth (0~6)
Fineness 10 Exquisite (7~10) ; More delicate (4~6) ; Rough (0~3)

The effects of four kinds of modified starches (po-
tato acetate starch, potato hydroxypropy| starch, octenyl
succinate starch sodium, acetate cassava starch) on the
quality of quick-frozen dumplings, including bright-
ness, turbidity, transparency, texture characteristics,
frost cracking rate and sensory quality were studied.

The results are as follows: The brightness of raw
dumpling skin was significantly improved by adding
modified starch at MS1-5%, MS1-15% and MS4-15%;
Compared with the blank group, the transparency of
dumpling skin with 10% MS4 was significantly higher
than that of the blank group, i.e. the cooking loss rate
was the lowest. There was no significant difference in
the other MS4 addition levels and other three kinds of
modified starch compared with the blank group; com-
pared with the blank group, the addition levels of MS2-
5%, MS2-10%, MS3-15%, MS4-5% and MS4-15%
could improve the transparency of dumpling skin, the
transparency of cooked crystal dumpling skin was sig-
nificantly improved, and the level of MS3-15% was the
highest. Other addition levels could not significantly im-
prove the transparency of crystal dumpling skin; Adding
modified starch of MS1-5%, MS1-10%, MS2-15%,
MS3-10%, MS3-15% and MS4-10% could significantly
improve the hardness of crystal dumpling skin; In terms
of chewiness, the addition of MS1, MS2-15%, MS3-
10% and MS3-15% could significantly improve the
chewiness of crystal dumpling skin; For shear stress,
MS1, MS2, MS3-10% and MS4-5% had no significant
effect on shear stress, however, the chewiness of MS3

with other levels decreased significantly; With the in-
crease of the amount of modified starch, except for
MS2-5% and MS4-15% which were consistent with the
blank group, the frozen cracking rate of the other dump-
lings with different types and levels of modified starch
was lower than that of the blank group, and the frozen
cracking rate of the dumplings added with MS1-15%
was the lowest, which was 0; Sensory evaluation
showed that compared with the blank group, the sensory
scores of four groups with modified starch were higher
than that of the blank group, and the sensory evaluation
of crystal dumplings with MS2-5% addition level was
the highest, and the scores from high to low were MS2-
5%, MS1-15%, MS2-10%, MS3-10%.

Through the comprehensive analysis of the above
indicators, it is concluded that the comprehensive qual-
ity of quick-frozen dumplings added with MS1-15%
(15% potato acetate starch) is relatively good.

Conclusion. Compared with the original mixed
powder, the light transmittance of the four modified
starches is higher than that of the original mixed starch.
Among them, potato hydroxypropyl starch has the high-
est transparency; among the four modified starches, ac-
etate cassava starch has the lowest light transmittance
but is still higher than the transparency of the original
mixed starch. The research results of gelatinization
characteristics show that: modified starch has a great in-
fluence on the gelatinization characteristics of the orig-
inal mixture: the gelatinization temperature is increased,
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and the remaining gelatinization parameters (peak vis-
cosity, low viscosity, final viscosity, attenuation value,
and retrogradation value) are reduced. This verifies the
feasibility of the idea of applying these four modified
starches to crystal dumpling skins, and at the same time
provides a certain reference for related research on im-
proving the characteristics of crystal dumpling skins.
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