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ROLE OF THE GERMAN UPRIGHT IN THE ECOLOGICAL WORLD

Nikolayev Kirilo Dmitriyevich

Candidate of the Silly Social Sciences, Professor,
professor of the department of published administration
Multiregional Academy of personnel management

m. Kyiv, Ukraine

Introductions. At the same time common problem of ecology everything is
more current and stable control Bimirpae key role in the process ecological
indiscriminately. Derzhava is preparing rosebud and introductory ecological decree,
sprayed on the shovel natural resources and sanitation BmuBy people on vacation
center. Finansuse ecological projects, ideas cats on the premises ecological cleaners
technology and knowledge green sun. Takoxx secure control build and realize
programs and procedures for rehabilitation ecological svidomosti earth and sky
energy efficiency. I'm sure you ‘Il agree monitoring and control of terminations
ecological decree, admission patterns on the nozzles. At the national The river holds
the power to spread among others beautiful and multinational organizations for the
development global ecological problems. In my opinion, the role of the holding
controller BaxximBa for prosuvannya ecological insincerely, the most impressive thing
is strategy and policy in the field horoni dovklualla, sabezpechiiyiik become healthy
mybudapest for us planets.

Methodological aspects of ecological initiatives play an important role in their
promotion and implementation. The key methodological aspect is the scientific
research base, which determines the validity of the initiatives and their effectiveness.
Application of scientific methods in the study of Ecological problems are discussed
to understand the causes and consequences of human influence on nature. An

important methodological aspect is the involvement of international experience and
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best practices, the adaptation of successful ecological The strategy for the program is
here countries can significantly improve the effectiveness of national initiatives.

Aim. Meta is hiding in the wild and analyzing role of holding control in the
process ecological indicative: a promising project for spraying on the facade effective
strategies and methodologies approaches that add to cart protect ecological policy and
decree, finansov pedrimmuk ecological projects and practices ecological awareness
suspension.

Materials and methods. The research uses various The method of the
materials for delivery of the set goal: analysis of literary sources, systematic review
of scientific articles, legislative acts, reports and other sources.

Results and discussion. Environmental initiatives and measures carried out by
the state administration are supported by society, which indicates a high level of
ecological consciousness. Prote's analysis of legislation and policy shows that further
efforts are needed for maximum effect. Modeling the consequences of initiatives
allows to vibrate most optimally for this reason emphasizes the importance of the role
of public administration in preserving the environment and creating a sustainable
future. Initiatives implemented by the state administration find active support in
society, which indicates the gradual growth of ecological consciousness [2].

Analysis of legislation and policy in this area reveals certain shortcomings that
require improvement. It is necessary to develop stricter standards of polluting
emissions and implement ecological clean technologies in production. In addition, the
state can actively promote the development of alternative energy sources and the
introduction of energy-efficient technologies. One of the important directions of the
state administration is the stimulation of ecological education and raising the
ecological consciousness of the population. This can be done through information
campaigns, organization of educational programs in schools and universities, as well
as support of public initiatives in the field of nature protection.

Important slatted The holding control role is based on the control of the vicons
ecological promise and reward porushniks. The add to cart to provide finished

ecological standards usima submarines welcomed and smeared negative poured into
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the oven. Role of the holding controller in the process ecological incitement walks in
the roses and in the distance strategies, experiments on the natural resources, covered
yakosti the boy is formed ecological culture in suspension. Role of the holding
controller in the process ecological initiative is visually appealing stalogue pink and
pink natural resources. Derzhava Vistupaj key regulator in sphere horoni dovkllla,
visning strategy and policy in order:

— firstly, the state administration is responsible for the development and
implementation of ecological legislation. This includes the creation of Base for the
Skidli fence allocations In the atmosphere, the water in the ground, is controlled by
the vikidami waste and water supply [1];

— by the way, I'll hold it finansov pedrimmuk ecological projects and
innovations. The can but see cats on the premises ecological cleaners technology,
reconstruction brudens territories aboo constructed declarations and national parks;

— after three minutes, I'll hold it to increase ecological svidomosti national
hat tradition informatics campanie, navchalny the construction of the mind for the
rose Gromads ecological organization;

— by quadruple, secure control control over the viconan ecological the
conclusion and conclusion patterns on the nozzles. The recipe for cooking finished
ecological standards usima submarines provided.

The role of state administration in the promotion of ecological initiatives
consists in forming a strategy, regulating the activities of enterprises and ensuring the
balanced use of natural resources to ensure ecological security and sustainable
development. State administration also plays an important role in promoting
innovative ecological technologies and scientific research in this field. By providing
grants and stimulating research robots that spray the development of new, effective
methods and technologies aimed at reducing the negative impact of long-term [3].
This means that you should pay attention to all the different types of goods ecological
initiatives and agreements aimed at preserving biodiversity and combating climate
change. Acceptance of joint obligations and cooperation with other countries allows

to ensure Global countries from the Horoni environment and ensure balanced
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development of the world economy.

Conclusions. Based on the analysis of the role of state administration in the
promotion of ecological initiatives, the following conclusions can be drawn. First of
all, the importance of active participation of the state in the coordination of measures
to protect the environment and preserve natural resources is indisputable. However,
there are shortcomings that require improvement, in particular in the field of
legislation, financing and control over the implementation of ecological standards. It
Is also important to emphasize the importance of cooperation with Zhnshi The colors
are different organization for achieving common goals for environmental protection.
Effective implementation of ecological initiatives also requires active participation
and support of the public, which requires the implementation of information the
campaign is worth it by public organizations. On the basis of these conclusions, it is
possible to conclude that further measures by the state administration are necessary to
ensure sustainable development and preservation of the environment for future
generations.
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CTPYKTYPHI IIOKA3HUKHU TA YPOXKAWHICTH PITIAKY O3UMOI'O
3AJIEZKHO BIJ] TEXHOJIOI'II BUPOLIIYBAHHSI

AnTaja Tersina BosioaumupiBHa,

ORCID ID: 0000-0002-6225-9347

KaHIHUJIAT C-T HayK, JOIICHT

Jdemuenko Hazap OnexkcanapoBuy

CryneHt

HamionanpHu#t yHiBEpCUTET

OiopecypciB Ta MPUPOJIOKOPUCTYBAHHS YKpaiHU
M. KuiB, Ykpaina

Beryn. [{ns ykpaiHCbKuX arpapiiB pinak O3UMMHUN MPUHOCUTH MEpIIl Tpoull B
CE30H1 Ta 3aJIMIIAETHCS TOCUTh MPUBAOIMBOIO KYJIBTYPOIO MO MOBEPHEHHIO KOIITIB.
Xoya MUHYJIUKA Ce30H OyB CKIJIAJHUM Uil BUPOOHUKIB 4epe3 BIMHY Ta JIOTICTHUYHI
BUKJIUKH.

[Tin Bpoxkait 2023 poky B YkpaiHi Oysi0o MOCISHO pinmaky O3UMOIr0 Ha piBHI
1,0 MaH. ra. M’saKa 3uMa cnpusiia IEpe3uMIBIl MPAKTUYHO BCIX MOCIBIB, a 3aTsKHA
Ta JI0II0Ba BECHA MO3UTUBHO BIUIMHYJA HA PO3BUTOK Ta MOTEHL1aJ BPOKAI0 O3UMHUX
KyJbTYyp. 3arajibHUi CTaH MOCIBY piMaKy 03UMOro B ce30Hi 2023 poky BiAMIYAETHCS
Ha BUCOKOMY piBHI. | odiKyBaHa cepeiHs BpOKailHICTh OLIIHIOETHCS Ha piBHI 3,0 T/ra.

3a ocTaHHI JBa JCCATUPIUYS BHUPOIILYBaHHS pINaKy O3MMOIO I HAIIUX
arpapiiB 3Ha4YHO yCKJIaAHWIOCh. OKpIM PU3HKIB MEPE3UMIBIIL KYyJIbTYPHU YE€PE3 YMOBH
3MIHM KJIMary jojajacsi mpoOjieMa OTpUMAaHHS CBOEYACHHUX JPYKHUX CXOJIB
BOCEHH, 2 B OKPEM1 POKH HaBITh YHEMOKIIMBUJIA MEPEATIOCIBHY MIATOTOBKY IPYHTY U
BHCIB HaCiHHS piNaxy, 10 OpsIMO MOB’A3aHO 3 J1e(DILUTOM BOJIOTH.

3a BUPOILYBaHHS pilaKy 03MMOr0 MOXHA 3aCTOCOBYBATH Pi3HI CIIOCOOM CIBOM.
OnTuManpHOI MUPUHOIO MLKpALAs € 15 a6o 30 cm (3BUYAHO-PSIAKOBUI CcrociO
ciBOM), Y HACIHHUIIBKUX MOcCiBax — 45—70 cM (IIUPOKOPSATHUN).

Merta poGoTu. MeTa a0CHiIKEHHS MOJArana y BCTAaHOBJIEHHI 0CcOOIMBOCTEN
(dhopMyBaHHS YpOXKAMHOCTI piMmakKy O3WMOIO 3aJ€KHO BiJ TiOpUAY Ta IIHUPUHU

MDKpsaas. s 1poro Oysio oOpaHO JBa PaHHBOCTHTI TIOPHAM pPIMaKy O3UMOTO:
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INV1166 CL Ta INV1177 CL Big xommanii BASF ana BupoOHuYOi cuctemu
Clearfield.

Marepiaium Ta Meroam. s BHBYEHHS NHUTaHb 3TITHO 3aBJaHb POOOTHU
nocmian  Oymno 3akiajneHo Ha gociigHomy mnoidi TOB «BAC® TOB», ske
posramoBaHe B binouepkiBcbkoMy paiioni KuiBcbkoi o6macti. IpyHtu pocmignoi
TISTHKA YOPHO3EM THUTIOBUN MaJIOTyMYCHHM.

Knimatr Teputopii — MOMIPHO-KOHTUHEHTAJIbHUM, M SKWHW, 3 JOCTAaTHIM
3BOJIOKCHHSIM.

ArpoTexHiKa BUPOILYBaHHS PINAKy O3UMOro OyJjia 3araJlbHONPUNHATOO IS
30HM TPOBEICHHS JOCIHI/KEHb, OKpIM (aKTopiB, IO MIJJISATald BUBUYCHHIO Ta
JOCIIKEHHIO.

Po3mimienHss AUITHOK — peHI0MI30BaHe, 3a YOTHPHUPA30BOI IMOBTOPHOCTI.
[Ioua 06ikoBoi mimstHKH — 50 M% Y X0Ai BUKOHAHHS POOOTH 3aCTOCOBYBAIM TaKi
METOAM JOCTIDKCHHS: TIOJIbOBUM — JIJISI CIIOCTEPEIKEHHS 3a POCTOM Ta PO3BUTKOM
pocivH 1 (QopMyBaHHSM IX YpOXKaMHOCTI; (EHOJIOTIUHI CHOCTEPEKEHHS Ta
O0l10METpHUYH1 BUMIPIOBaHHSI.

VY nocnial BUBYAIM ypoKaiHI BIACTUBOCTI HACIHHSA PIMaKy O3MMOTO 3aJI€KHO
Bix riopuny INV1177 CL, INV1166 CL Tta criocoOy ciBOW: 3BUYANHUI PSTKOBHIA
(15 cmM, 30 cm), mmpokopsaHuid (45 cm).

Pesyabtatn Ta o0roBopenHsi. ®opMyBaHHS CTPYKTYPH BpPOXAK0 piMaky
O03UMOT0, a caMme: KUIbKICTb pOCIMH Ha | M?, KUIBKICTb CTPYYKIB Ha POCIHHI,
KUIBKICTh HACIHUH y CTpy4Ky, Maca 1000 HaciHUH, € HEB1I’€MHUMHU MOKa3HUKaMU 10
BCTAHOBJICHHS 3aKOHOMIPHOCTEH 1X 3MIHU 3aJIe’KHO B1 (PaKTOPIB AOCTIdY.

3a ofiep)kaHUMH pe3yJIbTaTaMH Y HaIIUX JOCTIIaX MPU 3BUYAMHO PSAIKOBOMY
crioco0y ciBou (15 cm), rycroTa pocnud y TiopumaiB BapitoBana Big 52,0 mr./ra y
riopuay INV1166 CL ta 53,0 wt./ra y riopuny INV1177 CL kibKicTh CTPYUKIB Ha
pociuni — 122,0-120,0 wr., HaciHuH y cTpyuky — 18,9-18,6 wmt., maca 1000 Hacinun

3,77-3,64 T, ypoxaiHicth HaciHHs — 4,47—4,35 T/ra BignoBigHO 10 ri6pumy (tadm. 1).
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Taoauusa 1
IHoka3HMKM CTPYKTYPH BPOKAI0 PillaKy 03UMOT0 32JI€KHO

BiJ gociigkyBaHux GpaKkTopiB

KinbkicTh .
KinekicTs | cTpyukiB Kizpiicrs
HaciHmHy | Maca 1000 | YpoxaiiHiCTb,
pOCTUH Ha Ha :
. CTPYUKY, HAaClHUH, T T/Ta
1 m2, mIT. pOCIIHHI,
daxrop B. — IT.
[lInpuna
i _| - | 4 — _ _ _ _ _
MMl ol o || O | O | D | 0|0 | T | O
o~ Ne) o~ Ne) o~ Ne) o~ Ne) ~ No)
= =2 | =] = = =2 = =2 = =
R R R R
Z | & |&| & | & | & | & | & & | &
15 cm 53 | 52 |122| 120 | 18,9 | 18,6 | 3,77 | 3,64 | 4,47 | 4,35
35 cm 79 71 93| 91 | 17,7 | 175 | 3,98 | 3,84 | 460 | 4,48
45 cm 89 | 88 | 83| 82 |164 | 16,0 | 401 | 397 | 463 | 4,61

[upoxopsinamii croci6 ciBbu (45 cMm) 3a0e3MeunB rycTOTy CTOSHHS POCIMH B
mexax 89,0 mr./m* (INV1177 CL) ta 88,0 mr./mM” (INV1166 CL), KinbKicTb cTpydkiB
Ha pocauHi y Tiopuay INV1177 CL - 82,0 wr. Ta y ribpuny INV1166 CL 83,0 mirt.
Kinbkicte HaciHuH B CcTpyuky 16,4-16,0 mt., maca 1000 naciaun 4,01 — 3,97 ,
ypoxaiHicte 4,63—4,61 T/ra gaHl NOKa3HMKU TakoX OynM BUIIMMH Y TiOpumy
INV1177 CL mnopiatoroun no Tibpugy INV1166 CL. Hepenuke 3MeHIICHHS
MOKa3HUKIB CTPYKTYPH BPOXKAMHOCTI PIMaKy O3MMOTr0 CIOCTepiraiocs 3a CiBOM
35 cm. Kimbkicts pocimu Ha 1 M° cramoBwio 79-71 mr. BigmosimHo 10 ribpmmy.
KinpkicTh cTpydkiB Ha pocnuHi, 30kpema, y riopuay INV1166 CL Gyno 91 mr. y
riopuay INV1177 CL — 93 mr. BignoBigHo a0 Ti0Opuay KiIbKICTh HACIHUH Y CTPYUKY Ta
maca 1000 Haciaun Tex pizammcs — 17,5 (INV1166 CL) ta 17,7 (INV1177 CL) wir. ta
maca 1000 naciama 3,84 r (INV1166 CL) ta 3,98 r (INV1177 CL). B kinneBomy
pe3ynbTaTi AaHl NOKA3HUKHU BIUIMHYJH 1 HA YPOKAMHICTh pinaKky 03uMoro. Y riopuay

INV1177 CL 3a mmpoxopsiiHoro croco0y ciBou (35 cM) ypoKailHICTh CTAaHOBHIIA —
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4,60 1/ra y riopuay INV1166 CL — 4,48 T/ra.

BucHoBku. 3a 3BUYATHOTO PSAKOBOTO CIMOCOOY CIBOM IIUPHUHOIO MIXKPSIIb
15 cm nopiBHSAHO 3 35 Ta 45 cM, CTPYKTYpHI MOKa3HUKHU POCTY W PO3BUTKY POCIUH
Oymu Hwk4l. HalBUIl MOKa3HUKH CTPYKTYpU POCIUH (KUIBKICTH CTPY4YKiB Ha
pOCIIMHI, HacClHUH B CcTpyuky, Maca 1000 HaciHMH) 3a paxyHOK OLIBIIOI TUIONT

YKUBJICHHS POCIIMH OyJiM 3a0e3IeueHi 3a IIUPOKOPSTHOTO CIoco0y ciBOu (45 cm) y

riopuay INV1177 CL.
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VETERINARY SCIENCES

IMYHOJIOI'TYHI ACIIEKTH PO3BUTKY JEMOJEKO3Y COBAK

I'oproxk KOuis BikTropiBHa

I-p BET. HAYK, JOLICHT

Jlazopenko AHHa BikTopiBHa

Kocram Anresina OJieriBaa

3n100yBaui OC «Marictp»

3aknaja BUIIOi OCBITH «Il0I1IBCHKHI IepKaBHUN YHIBEPCUTET
M. Kam’sinenp-Iloainbebknii, Ykpaina

Beryn. Jlemoneko3 co0ak — 1€ JOCHTh TMOLIUPEHE BaXKKE JEpMaTOJIOTIYHE
3aXBOPIOBAHHS, IKE BUHUKA€E BHACIIIOK HAJMIPHOTO PO3MHOKEHHS KB Demodex
y BOJIOCSHHMX IMOyJIMHAX 1 cajdbHUX 3aji03ax TBapuH [1, 2]. OCHOBHMMH BHUIaMHU
Demodex, sxi BpaxkaroTh cobak, €: Demodex canis, D. injai ta D. cornei. Li Buau
Mapa3uTiB MOXKYTh BUKJIMKATH XapaKTEpHI KIIHIYHI O3HAKM 3aXBOPIOBAHHS, TaKl SK
anorenii, epuremu, cedbopei, QomiKyIsIpHI TinepKepaTo3u, MyCTYJIU Ta JEPMATUTU
[4]. Buxoasuu 3 po3nojily ypakeHb LIKIpH Ha PI3HUX YaCTHHAX TiJa, AEMOJEKO3
cobaK B OCHOBHOMY MOJIUIAIOTH Ha JIOKaJ130BaHy Ta reHepaiizoBany (opmu [1, 3].
binpmricTe BUNAIKIB JIOKAJII30BAHOTO JEMOJCKO3Y CYIPOBOIKYIOTHCS CIOHTAHHUM
KJIIHIYHUM OJIY’KaHHSIM, TOMY LISl popMa BBAKAETHCA CHPUSATIMBOO. 3 1HIIOTO OOKY,
reHEpaII30BaHUI JIEMOJIEKO3 € CEpHO3HUM 3aXBOPIOBAHHSIM IIKIpU ISl COOaK, IO
MOraHo MiAA€ThCS JIKYBaHHIO [3, 6].

it po6oTH — 3’5CyBaTH OCHOBHI IMYHOJIOT14H1 aCIIEKTH MPOSBY JEMOJEKO3Y
y co0ax.

Pe3yabTaTn Ta o6roBopennsi. Kmimi poxy Demodex mpupomHum 4YuHOM
3YCTPIYAaIOThCA Ha MIKIpI Ta BXOMATH A0 CKJIAay HOPMAaJbHOI MIKpOOIOTH CBOiX
rocrnojiapiB (ccaBiiB). Y OUIBIIIOCTI BHUIMAAKIB BOHH HE BUKJIMKAIOTh 3aXBOPIOBAHHS,
OCKUIbKM IMyHHa CHCT€Ma TBapUHHU 3/IaTHA BUSBIATH HAsBHICTh Mapa3uTIiB Ta

3MIMCHIOBATH KOHTPOJb Han iX KimbkicTio [1, 2]. CropudHATIMBICTH co0ak 10
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JIEMOJIEKO3y Ta MPOTPECYBaHHS KIIIHIYHOTO 3aXBOPIOBAHHS 3ajeXaTh Bl 0araTbox
(bakTopiB, BKIIOYAIOUN: TEHETUYHHUI Ne(deKT, 3MiHa CTPYKTypH Ta O10XiMil MIKipH,
IMYHOJIOTIYHI PO3JaJu, TOPMOHAJIBHUN CTaTyC, MOPOAY, BIK, TOJIBIIO, JOBXHHY
BOJIOCSAHOrO TNOKpUBY Tomo [6]. [lopsa 3 OMM OCHOBHOK MNPUYMHOKO PO3BUTKY
JIEMOJIEKO3y cOo0aKk BBa)Xa€TbCs OCHa0JIeHUM iIMyHITET Tocnodapsa. OJHak,
HE3BaXKAIOUM Ha JIECATUIIITTS JTOCTIIKeHb, TOUHUHN MMaTOreHe3 JIaHOT0 3aXBOPIOBAHHS
y co0ax 111e TOYHO HE BCTAHOBJICHO.

JlocTeMeHHO 3’sCOBaHO, IO y KIIHIYHO 3JI0POBUX TBApHWH IOIYJIAIIS KIIIIIB
KOHTPOJIIOEThCS IMYHHOIO cucTteMoro. Lleit mporec 3abe3meuye KepaToluT, SKAN
posmi3zHae XiTMH Kiima 3aBasku  10ll-momiOHuM penentopam, 30kpema TLR2,
3a0e3Meuyoud BpO/DKEHY IMYHHY BigmoBiab [2, 3]. Ilopsm 3 muM aocCiigHUKH
MOBIIOMJISIIOTh TPO 3HAYHY POJIb JiiMa3 Ta mpoTea3 kmmiiB Demodex, ski 3maTHi
CTUMYJIIOBAaTH aJlallITUBHY IMYHHY BiANOBiAb. [IpoTe, y KIIHIYHO 370pOBUX cOOaK
antuTina npotu Demodex He Oynu 3aJ0KyMEHTOBaHI, Ha BIIMIHHY BIiJ KJIIHIYHO
310poBUX JojcH. B Toii wac BueHi [5] BusBuin imyHorino0yiin (19)G npotu D. canis
y c00aK 3 TeHEepalli30BaHUM IOBEHUIBHUM JEMOJEKO30M.

OcTaHHIMU pOKamMu poOuIIMCs CrpoOu 3’ACyBaTH POJIb IMyHHOI BIJIIIOBII TIPH
JeMOJIeKo31, ane 0e3 TMEepPEeKOHJIMBUX pe3yibTaTiB. bylo mpoaeMoHCTpoOBaHO, IO
IMYHITET Xa3siiHa B MIKIPHOMY MIKpOCEPEIOBHUIIl BiAIrpae BaXXIJIMBY POJIb Y KOHTPOJII
npouidepamii kmimis Demodex y cobak [4]. OgHak AetaabHEe PO3YMiHHS IMyHHOTO
MEXaHi3My Ta B3a€MOJIl Mk Xa3sfiHoMm 1 kmimamu Demodex 1ie HameXuTh IOBHICTIO
nocmiauT. 3 iHImoro 00Ky, y co0ak 3 reHepaai3oBaHUM JEMOACKO30M MOXEe OyTu
iMyHHa JuchyHKUis BHUCHaXeHHs T-xmituH. Lleld npodins BUCHaXKEHHS HE €
PIBHOMIPHUM 1 XapaKTEPU3YETHCS MTPOTPECYIOUOI0 Ta MOCTYIOBOIO BTPATOIO (DYHKIIIHA
y IUX KITHHAX [5, 6]. IMyHHUN npodiib, K MPaBUII0, XapaKTEPU3YETHCS BUCOKUMHU
pIBHSMH  CYNPECOPHHX  LHUTOKIHIB, Takux sk iHTtepneidikin  (IL)-10 i
oeta-tpanchopmyrounii  pakrop pocry (TGF-f), HuU3bKkUM  BUPOOJIECHHSIM
CTUMYJIIOIOYMX LMUTOKIHIB, Takux sk |L-2 Ta IL-21, 1 Huzbkumu piBaamu CD4+
mimpormtu [1, 3]. Takum ymHOM, OyJI0 BUCYHYTO TINOTE3y, MO (PAKTOPH, IO

BUKJIMKAIOTh J1I€(PEKTH MICLIEBOrO IIKIPHOTO IMYHITETY Ta/a00 CUCTEMHOIO IMYHITETY,

22



MOXYTh CHpHSITH mpodidepanii kmimis Demodex i1 TakumM YHHOM CHPUSTH
KIITHIYHOMY JIEMOJIEKO3Y.

BucHoBkH. Bru3HaueHHs iMyHOJIOT1YHUX MOKAa3HHUKIB y TBApUH € BaXKJIMBUM
KOUTEPIEM y IarHOCTHIII Ta JIKyBaHHS AeMojeKo3y. [Ipore BpomkeHa Ta aganThBHA
IMyHHa BIAMOBIAb Ta iX 3B’SA30K 13 PO3MHOXKCHHSAM Kiimiie Demodex morpeOyroTh

NETAILHUX TOCIIIKEHD.
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["icTonoriyne AOCIIIKEHHS TIPOLIECY

3arO€HHS CTIHKM IUTYHKY KPOJIS MICHsS MPOBEEHHS racTpOTOMIT
HarionanpHuit yHiBEpCUTET

OlopecypciB 1 MPUPOIOKOPUCTYBAHHS Y KpaiHU

Metoro AOCHiKEHHST OyJ0 TPOBECTU TICTOJOTIYHE JOCHIHPKEHHS CTIHKU
IUTYHKY KpOJIsI MICJisl MPOBEAEHHS TacTPOTOMII AJisi BU3HAUEHHS TEPMIHY MOBHOTO
BITHOBJICHHSI CTIHKM IIJIYHKY, Ta BH3HAYEHHS MOXJHMBOi HAsSBHOCTI BHIOBHUX
0COOJIMBOCTEN CTIHKH IILTYHKY Y KPOJISL.

MikpockoriyHa Oy/0Ba CTIHKMA NUTYHKY 1HTAaKTHUX KpPOJIB MOJi0HA 70 1HIIUX
CCaBI[iB 3 OJHOKaMEpHUM IIIYHKOM. BOHa cCKiamaeThcsi 31 CIU30BOI OOOJOHKH,
ITIJICTM30BOT OCHOBH Ta M’SI30BOi Ta cepo3Hoi oOosioHok. Lls Oymoma 3abesmeuye
GyHKLII TUIYHKY, BKJIIOYAIOYM 3aXUCT CIIM30BOI  OOOJIOHKM Ta PEryJsIiio
MEepPETPABIICHHS TKI1.

CnuzoBa 00070HKA MICTUTh (YHAAIbHI 3aJI03H, K1 pO3TAllIOBaHI HA M’ S30Bii
macTUHII. 3aio3u JU(epeHiioThesl Ha MuHKy, Timo 1 aHo. Illuitka 3ano3u
(aBeoma) Oe3mocepeHHO KOHTAKTy€ 3 TPOCBITOM MNUIyHKY. EmiTemiil mmitku
CKJIa1a€Thesl 3 (OBEOJSPHUX KIIITUH, K1 NPOAYKYIOTh ciu3. Lle BaknuBa QyHKIA,
OCKUIBKH CJIM30Ba O0OJIOHKA 3aXWIA€ HMUTYHOK BiJ{ BIUIMBY ILUTYHKOBOTO COKY Ta
HIIINX arpeCUBHUX YNHHUKIB.

Tino ¢dyHganbHOI 3aM03W Ma€e BEPXHIO Ta HUWXKHIO YAaCTHHH 3 PI3HOIO

KJIIITUHHOIO CTPYKTYPOIO. Y BEpPXHiN YaCTHHI MEPEeBaXKAIOTh MapieTalbHI KIITUHH, 5K
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CHUHTE3YIOTh KUCJIOTY Ta BHYTpPIIIHIN ¢akTop nis BCcMOKTyBaHHS B12. V HmxkHil
YACTHUHI 3yCTPIYAIOTHCS TOJIOBHI KIIITUHH, SIKI CHHTE3YIOTh NIETICUHOTEH Ta Jinasy, Ta
JOJATKOBl KJIITUHHM, IO MNPOAYKYIOTh ciu3. Llg cTpykTypa A03BOJS€ ILIIYHKY
BUKOHYBAaTH CBOi ()YHKI[1, BKIIOYAIOUU NEPETPABICHHS Ta MOTIUHAHHS MOXUBHHUX
PEUOBUH.

M’s130Ba 000JI0HKA CKJIAJAETHCS 3 TPHOX ILIAPIB TJIAAKUX M’ SI30BUX KIIITHH, SIKI
3a0e3meuyoTh pyX IUIyHKa Ta TepeminryBaHHs Dki. [limcnm3oBa ocHOBa MiCTHUTH
0araTo MDKKJIITUHHOI PEYOBMHM Ta KOJAr€HOBUX BOJIOKOH, L0 3a0e3neuye
po3TsaryBaHHs HUTyHKY. Lli cTpykTypu pomomaraioTh miATpuMyBatH (opMmy Ta
(GyHKLIT HITyHKA M1 4ac MepeTPABICHHS XK.

30BHIIIHSA O0OJOHKA IIJIYHKY BKPUTa TOHKOIO CEPO3HOI0 OOOJIOHKOIO, sKa
CKJIQJAEThCSl 3 IUIOCKMX KIITHH Me3orenito. Ll oOonoHka nomomarae 3axuilaTv
IUTYHOK B1Jl YIIKO/KEHb Ta 3a0e3mneuye Horo 3B'30K 3 IHIIMMH OpraHaMu YepeBHOI
MOPOKHUHHU.

['icTonoriyHl  OCHiKEHH (YHAAIBHOI YaCTUHU LIIYHKY KOHTPOJBHUX
KpOJIIB, MIJAAHUX EKCIIEPUMEHTAIBHO CTBOPEHOMY J€(EeKTy CTIHKM Oprasy,
PO3KpPHUBAIOTH 1IKaBl T4 BAXKJIMBI ACMEKTH peaklii TKAHWH Ha TpaBMy Ta HACTYITHHM
3aMaJIbHAM TIPOIIEC.

3aKpuTTS paHU Ta 3MIHM y M S30BiM OOOJIOHIII HAa TEpIIMKA JIeHb TICHs
CTBOpPEHHSI ACPEKTy XapaKTepU3yBajoCh 3aKpPHUTTAM paHU 3aBISKA CKOPOUYEHHIO
M’5130BOi 00OJOHKH CTiHKM TUTyHKY. lle mpusBeno m0 ¢GbopMyBaHHS YHCIECHHUX
CKJIQJIOK, 110 3HAYHO MOTOBIIMJIM CTIHKY HUIYHKY Nopyd 3 MicueMm aedekty. Taki
CKJIaJIKu 3a0e3reuyBajyd HE JMIIe CTaOUIbHICTh, ajl€ W 130JbOBaHICTh MICLS
yimkokeHHs. OJHaK, MICIIMU, OCOONHMBO Oifii 30BHINIHBOI TMOBEPXHI ILIYHKY,
MO>KHa OyJIO BUSIBUTH HEBEJIUKI (DparMeHTH, sIK1 3a3HAJIM YaCTKOBOTO PyHHYBaHHSI.

Cepo3Ha 000Ji0OHKA, SIKa YTBOpIOBaJla 30BHIIIHIN HIap HUIYHKY, TakoX Oyna
smiHeHa. Ha mepmiomy ani micis aedexTy, MOMITHO MOTOBIICHWA CEPO3HHM Iap
BUSBJISIB HAsIBHICTh 3alajbHUX KJIITHH Ta HEBEJIMKUX KPOBOBWIMBIB. lle cBiAUUTH
PO aKTUBHI MPOLIECH 3aNAJIICHHS Ta MOUIKOKEHHS TKAaHUH.

Ha Tpertiii nenp micias AedeKTy CHOCTEPIrajiocs 1HTEHCHUBHE BiJIHOBJICHHS
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M’5130BO1 OOOJIOHKM Ta 3MEHIIEHHs 3amanbHOro mporecy. [Ipomideparis riaaakux
M’SI30BHIX KJIITWH CBiTUMJIa PO aKTHUBHI MPOIIECH PEMOJICITIOBAHHS Ta PEreHeparii.

VY miacnu3oBid OCHOBI, sika 3a0e3nedye CTPYKTYpHY HIATPUMKY Ta PO3BUTOK
CJIM30BOi 000JIOHKHU, CIIOCTEpiranucs 3HavyHi 3Mind. Ha nepiuii 1eHs 0yno BUSBICHO
J3UC Ta 3alaJieHHs] KIITUH Ta CHOJYYHOTKAHMHHUX E€JIEMEHTIB, 10 MPHU3BENIO [0
pyiHYBaHHs Ta KpOoBOBWJIUBIB. [IpoTe Ha TpeTiil AeHB, criocTepiranacs npoJideparris
¢$16po6acTiB Ta My4KiB KOJIAr€HOBUX BOJIOKOH, IO CBITYHUTH MPO AKTHUBHI MPOLIECH
BIJTHOBJICHHS Ta PEMOJICITIOBAHHS.

Ha mepmmii nenp micns aedekrty, cau3oBa o00ioHKa Oyiia BiICYyTHS, aje Ha
TpETi JIeHb crocTepiraigacsd il yacTKoBa pereHeparlisi, Xxoua Mmopyy 3 MICIIEM paHU
CIIOCTEPITaIKCs BEIUKI KPOBOBUJIMBU Ta PyHHYBaHHS.

Ha TpeTiéi neHb BIACYTHICTh MIJCIU30BOi OCHOBH, M’SI30BOi IUIACTUHKH
CIM30BOT OOOJIOHKM Ta CaMOi CJIM30BOi OOOJIOHKM CBiAYMiia TIPO Cepilo3Hi
MOIIKO/PKEHH TKaHWH B Micii paHu. [Ipore Bke crmocrtepiranacs mpodideparris
($h10po06I1acTiB, IO € MOKA3HUKOM MTOYATKY MPOIIECIB pereHepaiti.

Ha chomuii geHp moyaBcs TpOLEC BITHOBJICHHS IMiJICIM30BOI OCHOBH, ajie
AedeKT Ie MOUIMPIOBABCS Ha M S30BY IJIACTHHKY CIIHM30BOi OOOJIOHKH Ta CIH30BY
o0omoHKy. 30epiraqucs KpPOBOBHJIMBH Ta KJIITHHMA 3amajeHHS, ajie  BKe
croctepiranacs mnpoinidepaiis  pidpobdbractiB Ta QOpMyBaHHS HOBUX ITy4YKiB
KOJIareéHOBUX BOJIOKOH.

Ha necarwii neHb TKaHMHU B MICIIl paHW OyJM TOBHICTIO BIJIHOBJICHI, aJyie
M’s130Ba TJIACTUHKA CIIM30BOi 000JI0HKM Oyia rinepTpodoana. [Ipoiec perenepariii
BUSIBUBCS HAJIMIPHUM, 110 BKa3y€ Ha rirepepriuiy BiANOBIAb OPraHi3My.

Ha wotupHamusaTuii neHb, Xoua M sA30Ba IJIACTHHKA CIM30BOi OOOJIOHKHU IIE
Oyna HEpIBHOMIpHO TMOTOBIIEHAa, aje BXe crocTepiraiacs mpodideparis
(G oBeOJSIPHUX KITITHH Ta TIOYaTKOBA cTajis GopmyBaHHS QyHIATBHHUX 3aJ103.

Ha nBaamnsaTe mepmiuii 1eHh MOMEHT pereHeparlisi TKaHWH IUTyHKa Bxke Oysa
3aBepIIieHa, 1 B MICIIl paHU PEECTPYBAJIOCH MOBHE BIJTHOBJICHHS YCiX ii 1IapiB.

OTxe, 111 CTIOCTEPEKEHHS BKa3yIOTh HA TIOCIIIOBHUAN TIPOIIEC PEMO/IEITIOBAHHS

Ta pereHepaii TKaHWH NUIyHKa, 110 MOX€ OYTH KOPUCHUM TMpU PO3YMIHHI
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MEXaHI3MIB BITHOBJICHHS TKAHWH TICJIS TPABMHU Ta MOKJIMBUX IIISXIB OMTHMI3AIlil
I[LOTO MPOIIECY.

MikpockoniyHa 0ynoBa GyHIaIbHOT YaCTUHHU IITYHKY KPOJIiB BigoOpakae ixHi
¢i3ionoriuni moTpedu Ta aganTaiii 10 cepeaoBuia. Po3yMiHHS IIMX OCOOIMBOCTEH
J0TIOMara€e y TMOKpaIlleHHI OISy 3a TBapuHaAMU Ta po3polIll edeKTUBHUX
cTpaTeriil JJIKyBaHHS XBOPOO IMITYHKY

Pe3synbpratu mOCHiPKEHHS CBiA4YaTh MPO TOCTIAOBHUN MPOLIEC 3arOE€HHS Ta
pereHepailii TKaHUH IUTyHKA MICIs TpaBMaTUYHOrO yuiko/pkeHHs. Ha 14-ty nmoOy,
X04a 3arajibHUN MpOIeC 3UIJICHHS MIAXOIUTH J0 3aBEpIICHHS, M's30Ba IUIACTUHKA
CIIM30BOI OOOJIOHKM Bce€ 1€ Oyja HEpPIBHOMIPHO IOTOBIIEHA, & HOBOYTBOpPEHA
CJIM30Ba 00OJIOHKA HE Majla YITKMX HUIYHKOBUX SIMOYOK 1 MICTHJIa MOPOKHUHH, II0
MO>K€ BKAa3yBaTH Ha HEOJIHAKOBHH X1]1 IIPOLIECY PEreHepalli B pi3HUX YaCTUHAX PAHH.
[Ipore Bxxe Ha 1€l MOMEHT OyJM CHOCTEPEKEHI MO3WTHMBHI O3HAKH, TaKl SK
npodidepartis QOBEONAPHUX KIITHH 1 TOYATKOBI CTajii (QOpMyBaHHS IIUHOK
(GyHAAIBHUX 321103, 1110 CBITYUTH PO aKTUBHI NPOLECH BITHOBJICHHS.

Haii6i1p111 mOBHE BIIHOBJIEHHSI CTPYKTYpH Ta (QYHKIIIT criocTepiraiocs Ha 21-y
100y, KOJIU TICTOJIOTIYHA CTPYKTypa Ta GyHKLis Oynu BigHoBIeHI. Lle miaTBepmaxkye,
[0 TKAHWHU MUTYHKA YCIIIIHO MPOWIIIIN MPOIIEC 3arOEHHS Ta pereHeparlii, i opraxn
MOBEPHYBCS JI0 CBOET HOPMATILHOT CTPYKTYPH Ta (DYyHKIIII.

L1 pe3ynbTaT BaXKJIMBI1 AJ1s1 PO3YMIHHS MEXAHI13MIB BIJJHOBJICHHS] TKAHUH TICIS
TpaBMaTHUYHUX YIIKOJKE€Hb T4 MOXXYTh MaTH IMPaKTUYHE 3HAUYECHHS JJIs PO3POOKH
CTpaTeriii JiKyBaHHA Ta peaOiuTiTalli NalieHTIB 3 BHPa3KOBO-KPOBOTOUHUMHU
3aXBOPIOBAHHAMHU LUIyHKa a00 IHIIMMU XBOpPOOaMu, IO BUMAraroTh XIpypriqHoOro

BTpY4YaHH:A
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BIOLOGICAL SCIENCES

OCOBJIMBOCTI BUKOPUCTAHHS KOHIOIIWHHU JIYYHOI

CeBacTbsinoBa Inna IOpiiBHa,
CTyJCHTKA

Makcumenko FOJist BikTopiBHa,
K.0.H., JOIICHT

Kuromupchkuid 1ep:kaBHUI YHIBEPCUTET
M. JKutomup, Ykpaina

Beryn. / Introduction. Konromuna (Trifolium pratense) — me pocnuHa 3
poavHU OO0OOBHUX, fIKa BiJIOMa CBOIMH JIIKYBJIBHHUMH BIIACTUBOCTSIMHU, OCOOJIHUBO
BUKOPHUCTOBYETbCS B HAapOJHIA MeIuIuHI. ['0J0OBHOIO aKTHBHOIO PEYOBHHOIO, SIKa
pOOUTh KOHIOUIMHY LIIHHUM JKEPEIOM ISl JIIKyBaHHS, € 130()IaBOHH, TaKl SK
(hopMOHOHETHH 1 O10XaHIH.

JlocnmikeHHsT TMOKa3yloTh, M0 KOHIOIIMHA MOXKE MaTH aHTHOaKTepiasbHi,
AHTUOKCUJAHTHI Ta MPOTHU3aNajbHI BJIACTUBOCTI, SIKI JOMOMAararTh y OOpOTHOlI 3
PI3HHMH 3axBOproBaHHAMH. KpiM TOro, KOHIOIIMHA MOXE€ OYTH KOPUCHOIO IS
3JI0pPOB'sl CepIlsl, OCKUIBKM BOHA MOKE 3HIKYBAaTH PIBEHb XOJECTEPUHY B KpPOBI 1
MIATPUMYBATH 3J0POBUM KPOB'SSHUN TUCK.

Meta po6oru. / Aim. MeTor pobOTH € mpoaHali3yBaTH HAyKOBI JpKepena i
BCTAHOBUTH OCOOJIMBOCTI BUKOPUCTAHHS KOHIOUITMHH JTyYHO.

Martepiaan Ta metoaun./Materials and methods. J{ocmimkeHHs TpoBOAUIOCS
Ha OCHOBI JIITEPATYPHOIO OTJIsiTY HAYKOBHX JIXKEpEd.

PesyabTaTn Ta obrosopenns./Results and discussion. AHTHOKCHIAHTHA
aKTUBHICTh: BMICT ()JIABOHOIAIB Y KOHIOUIMHI CIIPHUSIE 3aXUCTYy KIITUH B Ypa)K€HHS
BUIBHUMHU pagukaiamu. Ll pocivHa TakoX MOKe€ OyTHM KOPUCHOIO JJISl JKIHOK Yy
nepiol MEHOMay3W, OCKUIbKM 130()JJaBOHM B KOHIOIIMHI MOXYTh JIONOMaratu

3MCHIIUTHU CUMIITOMMU, TaKl sIK IIPpUIINBH.
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JlocmikeHHsT TIOKa3aid, M0 KOHIONIMHA MOXE MaTd TMEeBHUM TOTEHINAT Y
3amo0iraHHi paKOBHX 3aXBOPIOBaHb, 30KpeMa paKy Tpyned Ta paky MpOCTaTH,
3aBISKM CBOiM BMICTOM 130(hJaBOHIB, SIKI MalOTh AaHTHUPAKOBY aKTHUBHICTb.
KontommHaa Takox Moxke OyTH KOPHUCHOIO JJIs HIKIPH, OCKIIBKA BOHA MOXE MaTH
IpPOTH3aIalibHI BJIACTUBOCTI, fKI JomoMararoTb y OOpoThOl 3 akHE Ta I1HIIUMH
3anajJbHUMHM MPOIIeCaMH Ha IIKipi.

[Tonpu Oarato KOPHCHUX BJIACTUBOCTEH, KOHIOIIMHA MOXE BHUKIHUKATH
aJIeprivHl peakiii y JesKuX JII0JIed, 0COOIMBO Y THX, XTO Ma€ ajieprito Ha POCIHHH 3
poauHu 6000BUX.

BaxnBo 3a3HaunTH, 1m0 OaraTo AOCHIKEHb NPO JIIKyBajdbHI BJIACTHUBOCTI
KOHIOIIMHU € TPOMDKHUMU a00 MarTh OOMEXKEHY CTYIiHb JOKa30BOCTI, TOMY
JOIATKOBI JTOCTIDKEHHS MOXYTh OYTH HEOOXITHUMM JJis MiJATBEPIKCHHS IUX
pe3ynbTariB. JJis MakcMManbHOT €(heKTUBHOCTI Ta O€3MEeKH BXKUBAHHS KOHIOIIMHU
JUISL  JIIKYBaHHSA, PEKOMEHIYETbCS JOTPUMYBATUCS PEKOMEHJAIA JiiKaps Ta
BpPaxOBYBATH 1HIMUBIAyadbHl OCOOIMBOCTI OPraHi3My.

KoHrommHaa TakoX MOXE€ MaTH JIypeTH4YHI BIACTUBOCTI, TOOTO CHpPUSTH
BHUBEJICHHIO HAJUIMILKIB PIJIMHU 3 OPraHi3My, 1110 MOXe OyTH KOPUCHHUM IS JIIOACH 3
npoOemMaMu HUPOK abo HaOyTUMU HabopaMu 3aiiBOT Bar.

Jlesiki TOCIiJKEHHS TIOKa3ali, 110 KOHIOIIMHA MOXE MAaTH BIUIUB Ha KICTKOBY
TKQaHUHY Ta MOXKE€ OyTH KOPHUCHOIO IS 3J0POB'S KICTOK, 3MCHIIYIOUH PHU3UK
PO3BUTKY OCTEOINOPO3Y.

BaxxnuBo mnam'statv, 10 NpPU BXKUBaHHI KOHIOMIMHM Yy OyIp-akid (opmi
(BKJIFOYAIOUU TPaB'THUCTI Yal a00 BUKOPUCTAHHS B 1KYy) HEOOXITHO JOTPUMYBATHUCS
PEKOMEHIOBAHO1 J03H 1 YHUKATH BXKUBAHHS BEJIMKUX KUIBKOCTEH, OCKIIBKU 1€ MOXKE
Npu3BeCTH 10 HeOaxaHux NoOIyHUX edekTiB. KonrommHa Moxke OyTH LIHHUM
JI0JTATKOM JIO 3J0POBOTO CIIOCOOY KHUTTS Ta MI€TH, MPOTE TEPen BKUBAHHAM IS
JMKyBaHHS  OyJb-SIKMX  3aXBOPIOBaHb  PEKOMEHAYETHCS  3BEPHYTHUCA [0
kBaji(ikoBaHoro ¢haxiBIs AJIsI KOHCYJIbTAIT].

He3Bakatoun Ha KOPHUCHI BIACTHBOCTI, KOHIOIIMHA MOXK€ MAaTH TMEBHI MOOIYH1

e(eKTH Ta MPOTUIIOKA3aHHS, 30KpeMa BariTHUM Ta TOAYIOUHMM >KIHKaM, a TaKOX
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JIOASM 3 1HJIMBITYaJbHOI HENEPEHOCHMICTIO CHOMYK, II0 MICTSTHCS B POCIHHI.
Opnak miepen BXKMBAaHHSM KOHIONIMHH [JIS JIIKYBAaHHS BaKJIMBO 3BEPHYTHCS JIO
JiKaps, OCKUIbKM BOHA MOJXKE B3aEMOJISATH 3 JACAKUMU JIIKaMU 1 MaTH TEBHI MOOIYHI
edexTu.

BucnoBku./Conclusions. Konomuna nydyHa Mae noreHuian sk e(heKTUBHUHN 1
Oe3meuHuii 3aci0 JUIs MIATPUMKH 370pOB's, 0COOJMBO SK JOMOMIDKHA Teparis s
MEBHUX 3aXBOpIOBaHb. [IpoTe Tmepexs 3acTOCYBaHHSM B MEIWYHUX  ITUJISAX

PEKOMEHTYEThCSI IPOKOHCYJIBTYBATUCS 3 JIIKAPEM.
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DETERMINATION OF THE DEGREE OF INFLAMMATORY RESPONSE
IN PATIENTS WITH COVID-19 INFECTION BY INTERLEUKIN-6 LEVELS

Andrusovych Inna VVolodymyrivna,
graduate student of the Department of
Infectious Diseases and

children's infectious diseases,

parasitology, Phthisiology and pulmonology
Kharkiv National Medical University,
Kharkiv, Ukraine

Introduction. An inflammatory reaction and subsequent severe organ damage
play an undeniable role in the pathogenesis of disorders in patients with COVID-19
infection. Clinically, this is manifested by severe acute respiratory syndrome, which
Is characterized by diffuse damage to the alveoli at the level of hyaline membranes.
The immune response in this case can manifest itself in the form of a cytokine storm:
in the vast majority of patients, there is a significant increase in the levels of
interleukin (IL)-6, IL-17A and tumor necrosis factor-a.

Stimulation of thrombosis is significantly enhanced in the presence of
inflammation induced by endothelial dysfunction. In response to virus infection, the
endothelium produces IL-6, which enhances its own immune response, including a
state of hyperstimulation - a cytokine storm.

In addition to these cytokines, increased levels of IL-1p, interferon-y, and
macrophage inflammatory protein are detected. At the same time, a significant impact
Is determined on the hemostasis link by dysregulation of endothelial integrity and
function and further intensification of von Willebrand factor and adhesion molecules,
in particular E-selectin, integrins and intercellular adhesion molecule type 1.
Proinflammatory cytokines are an integral part of the chain of excessive thrombus

formation and platelet hyperactivation.
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As a result of the described process, the endothelium begins to exert
proinflammatory and procoagulant effects, which are realized in the increased
involvement of platelets and leukocytes in the process.

The aim of the study was to determine the risks of cytokine storm

development in patients with COVID-19 infection by IL-6 levels.

Materials and methods: The study was conducted at the Department of
Infectious and Children's Infectious Diseases, Parasitology, Phthisiology and
Pulmonology of the Kharkiv National Medical University and on the basis of the
communal non-commercial enterprise (KNE) "Kharkiv Regional Infectious Hospital"
of the Kharkiv City Council (KhCC) in the period 2020-2024.

The necessary list of laboratory and instrumental methods was carried out on
the basis of the KNE "Kharkiv Regional Infectious Disease Hospital” and on the
basis of the laboratory complex of the Kharkiv Regional Blood Service Center and
the "Analytika" medical laboratory.

The research was conducted in accordance with existing international and
domestic bioethical norms and rules.

Were examined 179 patients with coronavirus infection COVID-19 (according
to ICD XI revision - code RA01.0 "COVID-19 identified") 20-88 years old, who
were treated on the basis of KNE "Kharkiv Regional Infectious Disease Hospital" of
KhCC in the period 2020-2021 (main group). Were examined and 42 people of the
control group (practically healthy people who are blood donors), randomized by age

and sex.

Results and discussion. IL-6 values in patients with COVID-19 were expected
to be significantly (almost four times) higher than the reference values and at the time
of admission to the clinic were recorded at 24.56 = 22.9 pg/ml.

These values are typical for patients infected with COVID-19, as IL-6 is a
marker of the cytokine response and at the same time a marker of sepsis and an

indicator of the threat of a cytokine storm, which often develops in severe forms of
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infection, which is clinically marked by a significant increase in the concentration of
IL-6 in the blood plasma of patients with COVID-19.

In the case of a cytokine storm effect, IL-6 affects the blood clotting process,
causing DIC and cardiomyopathy and significant respiratory failure.

Conclusions. Thus, significant risks of developing severe acute respiratory
syndrome characterized by a cytokine storm response in patients with COVID-19

infection have been identified.
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FUNCTIONAL ENDOSCOPIC SINUS SURGERY IN CHILDREN WITH
CHRONIC SINUSITIS

Idiev Zokhidullo Ziyodullayevich,

Researcher of Republican Specialized Scientific and Practical
Medical Center of Pediatrics

Abdukayumov Abdumannop Abdumajitovich,

Director of Republican Specialized Scientific and Practical
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Tashkent city, Uzbekistan

Chronic rhinosinusitis is an inflammatory disease of the paranasal sinuses that
occurs in 1% to 5% of the population. It may significantly decrease quality of life.

The aim of study was to improve diagnosis and surgical treatment of chronic
rhinosinusitis in children, taking into account the therapeutic and diagnostic
capabilities of modern video endoscopy.

Materials and methods. We examined 120 children aged 3 to 18 years
(boys-69 girls - 51) with chronic rhinosinusitis. The examination included the
collection of complaints and anamnesis of patients, general ENT examination, video
endoscopy of the nose and nasopharynx using a set of endoscope video systems,
radiography of the paranasal sinuses or multislice computed tomography were also
performed.

Results and discussion. As a result of the examination, 65 patients (54.1%)
were diagnosed with adenoid growths of the 1I-111 degree, 39 (32.5%) - various types
of deviated nasal septum, 16 (13.3%) - acute and chronic sinusitis, was mainly
chronic maxillary ethmoiditis. Of these: 7 (5.8%) patients had a purulent form, 4
(3.3%) had a cystic form, 3 (2.5%) had a purulent-polypous form, and 2 (1.7%) had a
polyposis. After preliminary preparation for surgical intervention, all patients under
general anesthesia underwent a one-stage adenotomy with correction of nasal septal
deformity and functional endoscopic sinus surgery, where the possibilities of video
endoscopy and video archiving were used to the maximum.

It should be noted that in comparison with traditional methods (posterior
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rhinoscopy, digital examination) in the diagnosis and surgical treatment of adenoid
hypertrophy, video endoscopy showed high information content and confidence.

Functional endoscopic sinus surgery has made it possible to visually assess the
condition of the mucous membrane and all the walls of the sinus during the surgery,
which can be difficult with traditional methods of surgery. In parallel, the state of the
middle nasal passage was examined and the natural fistula of the excretory openings
was expanded. In addition, surgical treatment under video endoscopy made it
possible to successfully coagulate bleeding vessels during the surgery without any
special technical difficulties, which made it possible to completely eliminate
intra- and possible postoperative bleeding.

Thus, the use of functional endoscopic sinus surgery in the treatment of
children with chronic rhinosinusitis is the method of choice, which makes it possible
to obtain the necessary information about the pathological conditions of the nasal
cavity and paranasal sinuses, which is undoubtedly successful in the rehabilitation of

such a contingent of patients.
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Introduction. The importance of the concept of "asymmetry” was realized
only at the end of the 20th century in connection with its importance in science and
especially in biology. The results of various scientific studies indicate that the
problem of symmetry and its violations have a fundamental theoretical idea, which is
necessary for the explanation of a wide variety of phenomena. This principle is
gaining more and more importance in scientific knowledge. Definition of symmetry
(conformity, harmony, homogeneity) and asymmetry (inconsistency, heterogeneity,
disproportion). Asymmetry is a category that denotes the existence and formation in
certain conditions and relations of differences and opposites within the unity, identity,
and integrity of world phenomena."

Asymmetric mammary glands of different sizes are one of the most common
phenomena, where the left and right glands differ in size, shape, nipple position, etc.
The female breast is a common, iconic image of femininity and motherhood, and
plays an important role in female body image and self-confidence. Correct and
symmetrical appearance of the breast is an important component of determining the
attractiveness of the female form. Although a certain degree of breast asymmetry is

normal, sometimes abnormalities in the symmetry of size and shape can be perceived
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as unattractive, which negatively affects a woman's self-esteem and quality of life.

Previously, it was believed that a violation of breast symmetry is inherent in
the vast majority of women and requires correction only in cases of pronounced
Inconsistency or in the presence of a significant congenital defect of the front chest
wall [8]. The modern period was marked by a large number of studies, the results of
which confirmed that the asymmetry of the mammary glands is a serious
psychological trauma for a woman, especially in cases of breast loss due to
mastectomy, which often leads to psychopathization of the personality, significantly
worsens the appearance of the female figure, and the deformed body structure is
significant psychological limitations, the cause of complexes and social discomfort,
while surgical correction of asymmetry provides an increase in self-esteem, the
acquisition of psychological comfort and, thereby, an improvement in the quality of
life.

Dissatisfaction with the appearance of the breast, including the presence of
asymmetry of the mammary glands, is the main factor that prompts women to
surgical treatment, which usually has no therapeutic alternatives [1; 5; 20].

In recent years, there has been an increase in the number of patients who turn
to plastic surgeons with complaints of asymmetry of the mammary glands. At the
same time, the main demand of women is to eliminate all existing aesthetic defects in
one operation, which is not possible, especially in cases of severe asymmetry, and in
most cases requires repeated corrections associated with an unsatisfactory aesthetic
result from the first operation [1].

In recent years, there has been an increase in the number of patients who turn
to plastic surgeons with complaints of asymmetry of the mammary glands. At the
same time, the main demand of women is to eliminate all existing aesthetic defects in
one operation, which is not possible, especially in cases of severe asymmetry, and in
most cases requires repeated corrections associated with an unsatisfactory aesthetic
result from the first operation [1].

The goal of the work. To carry out a theoretical analysis of the literature on

the problem of asymmetry of the mammary glands.
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Research materials and methods. To achieve the goal, theoretical methods of
researching the problem of asymmetry of the mammary glands were used. Methods
of analysis, synthesis, comparison and generalization, systematization of foreign
scientific literature were used.

Results and discussion. In Ukraine and all over the world, plastic surgery on
the mammary glands (mammoplasty) is popular among women. Depending on the
purpose for which patients turn to plastic surgeons, aesthetic operations on the
mammary glands are conditionally divided into two groups: reconstructive and
aesthetic. Reconstructive mammoplasty is the restoration of amputated or
underdeveloped mammary glands in a woman. This method is used in cases where
part of the pectoral muscle was removed during mastectomy.

Results and discussion. In Ukraine and all over the world, plastic surgery on
the mammary glands (mammoplasty) is popular among women. Depending on the
purpose for which patients turn to plastic surgeons, aesthetic operations on the
mammary glands are conditionally divided into two groups: reconstructive and
aesthetic. Reconstructive mammoplasty is the restoration of amputated or
underdeveloped mammary glands in a woman. This method is used in cases where
part of the pectoral muscle was removed during mastectomy. Reconstructive surgery
of the mammary gland in this case involves the transplantation of a flap of skin and
other tissues taken from another part of the body (stomach, buttocks, back). Aesthetic
surgery of the mammary glands is a complex of surgical interventions aimed at
increasing or reducing the mammary glands, changing their shape, plasticizing the
nipples and areola. The operation helps to restore the desired shape of the breast after
cancer treatment, pregnancy and breastfeeding, to get rid of congenital and acquired
defects due to injuries [1].

It should be noted that the mentioned problem is quite resonant and requires a
more detailed scientific justification. It attracts the attention of mostly foreign
specialists and is practically not covered in domestic scientific literature. In
particular, according to A. Reilley, aesthetic surgery of the mammary glands is one of

the most popular areas of plastic surgery [12].
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The analysis of foreign researchers A. Kenawy, A. Klassen, A. Rintala
suggests that the demand for plastic surgery to correct aesthetic breast defects is
growing year by year, which is confirmed by world statistics [7; 8; 13].

On the other hand, the authors A. Mehnert and U. Koch in their research claim
that any deviation from the ideal is a serious psychological problem for a woman,
leading to severe psycho-emotional disorders, a significant decrease in self-esteem
and, as a result, a significant deterioration in the quality of life [9].

One of the most frequent reasons for turning to a plastic surgeon today is
dissatisfaction with the appearance of the mammary glands, namely a violation of
asymmetry. According to the definition of surgeons R. Elliot, R.Hoehn,
R. Greminger,in their opinion, breast asymmetry is a disproportion of the mammary
glands, which consists in their unequal shape and/or size. Among the causes of
asymmetry of the mammary glands, congenital ones are distinguished, which can be
manifested by hypermastia or macromastia of one of the glands, which is the cause of
asymmetry [5].

In his works, M.Berry emphasizes that asymmetry is the result of many
reasons, which can be conventionally divided into congenital and acquired.
Congenital asymmetry of the breast can occur due to genetic abnormalities,
abnormalities of fetal development, trauma to the girl at birth, uneven rates of growth
and development of breast tissue, especially in adolescent girls during puberty.
Acquired asymmetry occurs in such cases after an injury; in case of hypoplasia or, on
the contrary, hypertrophy of the mammary gland; in the case of a tumor, in particular
malignant; in the case of fibrocystic adenomatosis; in case of abscess; in case of
congenital dysfunction of adrenal glands or ovaries [2].

Depending on the visualization of the defect, the following degrees of
asymmetry are distinguished: mild degree - the differences in the volume of the
glands are insignificant, visually they do not disturb the perception of the appearance,
they are easily leveled with the help of underwear; medium degree - the mammary
glands are markedly asymmetrical, the volume of one breast is increased by 30%

compared to the other; severe degree - the difference in the size of the mammary
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glands is 50% or more. In the works of Schachter B. et al., N. De Silva, attention is
drawn to the fact that normally the mammary gland tissue begins to develop at the 6th
week of embryogenesis from the ectoderm, forming many rudiments of the mammary
glands, most of which undergo regression at the 7-8th week of embryogenesis,
leaving normally only one pair, which gives rise to the mammary glands. Any
violations at the stage of organ formation can lead to malformations, accompanied by
the presence of asymmetry, which is characterized by a violation of apoptosis with
preservation of the "extra" bud of the mammary glands, which gives rise to additional
glands (polythelium, polymastia), or is characterized by a more pronounced reduction
of one of the remaining ones. rudiments, which can result in hypoplasia, aplasia,
amastia. According to Schachter B. et al., pronounced asymmetry of the mammary
glands may be a consequence of hormonal disturbances at the stage of puberty.
Postnatal breast growth in girls begins between the ages of 8 and 13 years (on
average 11-11.5 years) and continues for 2-4 years. In the work of N. De Silva, it is
emphasized that in some cases one breast develops faster than the other, which leads
to asymmetry of the shape, volume and position of the breast, folds and nipple-
areolar complexes [16; 4].

The analysis of scientific sources of the problem of breast asymmetry proves
that the correction of this pathology was determined by the type of performed
mammoplasty. Yes, Onesti M. G. et al., wrote in their work that out of 500 performed
mammoplasty, only 26 (5.2%) were positioned as "correction of breast asymmetry"
[10]. According to the observations of R. Sanders, the frequency of asymmetry varies
from 81.1% to 88% [15].

Authors Radlauer C. B. et al., expressed the opinion that the asymmetry of the
mammary glands is characteristic of most women and requires correction only in
cases of its pronounced degree or in the presence of a significant congenital defect of
the front chest wall. The researchers believed that corrective surgeries aimed at
eliminating female breast defects should be performed in all cases when there are no
contraindications, because "improving the quality of life should be the main, if not

the only, ultimate goal in plastic surgery on the mammary gland" [11].
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The results of research by Spilker G., Klassen A. F., Kenawy A. et al.,
confirmed that a violation of breast symmetry is a serious psychological trauma for a
woman, especially in cases of gland loss due to mastectomy, while surgical
correction of asymmetry provides an increase in self-esteem, the acquisition of
psychological comfort and thereby improving the quality of life [19; 8; 7].

However, today the problem of asymmetry of the mammary glands is
considered not only from the standpoint of psychosocial well-being. The number of
publications by such researchers as D. Scutt, J. T. Manning, G. H. Whitehouse,
S.J. Leinster, C. P. Massey, who in their research talk about the possibility of a
relationship between the presence of asymmetry and the development of oncological
pathology [17].

Over the past two decades, there has been an active search for optimal methods
of correcting asymmetry of the mammary glands. To date, various approaches are
used to correct this pathology, depending on the type of asymmetry, the preferences
of the surgeon and the wishes of the patient: augmentation mammoplasty with
implants of different sizes and implants of the same size, various methods of
reduction mammoplasty, various types of mastopexy, tissue expander, lipofilling, as
well as the use of various options combination of these methods.

Conclusions. Therefore, the analysis of scientific sources proves that the
problem is relevant and requires further study, especially taking into account
domestic developments in this field. It has been proven that the asymmetry of the
mammary glands is a serious psychological trauma for a woman, especially in cases
of breast loss due to mastectomy, which often leads to personality psychopathization,
while the surgical correction of asymmetry provides an increase in self-esteem, the
acquisition of psychological comfort and, thus, an improvement in the quality of life.
Depending on the type and degree of asymmetry, surgical intervention on a healthy
mammary gland can be performed by endoprosthesis, reduction mammoplasty,
various types of mastopexy. Most often, a combination of several surgical techniques
Is required to successfully eliminate asymmetry of the mammary glands. The choice

of the optimal combination of methods, taking into account individual parameters, is
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the key to successful correction. According to the authors, the problem of asymmetry

of the mammary glands needs in-depth development and more detailed further study.
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CTPYKTYPA TPOMBOLUTOB B ACIIEKTE ®U3HUOJIOTUHN

Ackapbsaniy Bepa IlerpoBua

JOLIEHT

kadeapsl Gpapmakoaoruu, GPU3HOIOTHUH.

Tamkentckuit [leguarpuyecknit Menuunnckuii MHCTUTyT. 1. Tamkexr,
darxy/uiaesa Hazokat MibXOMKOH KU3H

CTYACHTKA.

Tamkenrtckuit [lequarpuuecknit Menuunuackuin MaCTUTYT. T. TamkeHT.
PycramoBa MexpuOony ®@axpuaiud KM3H

CTYAEHTKA.

Tamkentckuit [leguarpuyecknii Meauunackuii MHCTUTYT. 1. TamkeHT.
AdaymaimkoBa A3u3a A0AyBaiueBHA

CTYJICHTKA.

Tamkenrckuit [lequarpudecknii Menuuuackuid MTHCTUTYT. 1. TamkeHT

TpoMOOIMTHI (KPOBSIHBIE TUIACTUHKH) SIBJISIFOTCSI CAMBIMU MAJIBIMU 10 pa3Mepy
AJIEMEHTAaMHU KPOBU: AMAMETP MOKOSAUIMXCS (MHTAKTHBIX) TPOMOOLUMTOB COCTABIISET
2-4 mxMm. [lna3maTrueckas MeMOpaHa 3TUX KIETOK COACPKHUT CHEIHAIN3HPOBAHHBIC
KOMITIOHEHTHI  (KOMIUIEKCHI), Y4YacTBYIOIIME B MEXKJIETOYHBIX KOHTAKTax H
B3aUMOJICUCTBUAX, B TPAHCAYKUMM CHUTHAJIA II0 CHUCTEME BHYTPUKIETOYHOU
CUTHAJIM3AIMU U B TPAHCIIOPTE MOJIEKYJT U3 KJIETKU U BHYTPh €€. TpoMOOLIMTHI BBUIY
OTCYTCTBMSI B HUX fi[jpa HE OTHOCATCA K KieTkam. OHU SBIAIOTCS (pparMeHTaMu
0O0JIBIIMX MErakapHOLUUTOB KOCTHOTO MO3ra U OOHapyKUBAIOTCS B LUPKYJIUPYIOIIEH
KpOBHM, a HE B TKaHSX (3a UCKJIIOYEHHWEM MaTOJIOTMYECKUX cocTosiHui). OmHako,
HECMOTPS Ha OTCYTCTBUE SIpa, IUTOIIIa3Ma COJIEPKUT HEKOTOpOoe KoanuecTBo PHK,
MO3TOMY TPOMOOLIMTHI CIOCOOHBI K OTPAHUYEHHOMY OE€JTKOBOMY CHUHTE3Y.

TpomOomuT - Oe3bsafepHas cdepuyeckas KIeTKa JuaMeTpoM 2-4 MKM,
cpennuii 06vem 7,5 Mkm3 (oT 3 10 10 mxm3). Mukpodopmbl TPOMOOITUTOB UMEIOT
nuametp Menee 1,5 mMkM, makpodopmbl Moryt gocturath 6-10 mMxM. MHTakTHBIE
TPOMOOITUTE WUMEIOT (OopMy AWCKAa WIM IUIACTHHBI JuameTpoM 2,8-3,4 MKM,
tonmuuon 0,8-1,2 MM u o0beMoMm oT 5,7 mo 8,9 mxMm3. [{uTomiazmy okpyxKaer
MeMOpaHa, cocTosilas H3 JABYX ciloeB (pocPoaunuaoB, MEXIy KOTOPBIMU

pacrnoyiaratorcs Oenku. B pesynbrare MHBaruHaIlMyd MOBEPXHOCTHOW MEMOpAaHbBI B
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UTOIJIa3Me 00pa3yeTcsi CIOXKHAs CHCTEMa KaHAJbLIEB, KOTOPBIE COOOIIAIOTCS C
MOBEpXHOCThIO TpoMOouuTa. C cHUCTEMOM KaHaJbIEB, COOOMIAIOMIUXCS C
MOBEPXHOCThIO, TECHO CBs3aHa IUIOTHAs TyOymspHas cuctema. Ilomo6HO
CapKOIUIa3MaTUYECKOMY PETHKYJIIYMY MBI, IJIOTHAsA TyOyJIIpHas CUCTEMa MOKET
y4acTBOBAaTh B CEKBECTPALIMU M XPAHEHHH KaJIbLIUSI B TPOMOOLMTAX. 3HAYUTEIIbHAS
4acTh LUTOIUIA3MbI TPOMOOIUTA 3al0JIHEHA TpaHyJiaMy, KOTOPbIE Pa3AeIsiOT Ha TpU
OCHOBHBIX THIA: IUIOTHBIE TPaHyJbl, O-TPAHYJbl U TPAHYJBI, COAEPIHKAIINE KUCIbIC
rujposasel. KpoMe Toro, nuroruiazmMa COACPKUT HEKOTOPOE KOJIUYECTBO TpaHyll
[JIMKOT€HAa MW HeMHoro MutoxoHApuil. IlmotHele 15 TrTpaHynsl conepxar
anenosuntpuochar (ATD), aaenozunaudocdar (AJD), anenozuHMOoHOOCOhAT
(AM®), umknnueckuit aneHo3uHMOHOpochaT (HAM®D), CepoTOHHH, THUCTAMUH,
kanbliuit (Ca 2+), mupodocdar. o-rpaHyibl - 3TO camasi KpyIHas IO pa3zMmepam
reTeporeHHas rpynmna TIpaHyl, cojaepKamux (aKTopbl CBEPTHIBAHUS KPOBH,
¢bubpunoreH, pakrop 4 (pakrop TpoMOOIUTOB 4) U €ro NpeamecTBeHHuK, Habop 30
OCHOBHBIX O€JIKOB C pa3HbIMH (QOopMaMHh aKTUBHOCTH XE€MOTAaKCHYECKOW,
YCUJIMBAIOLLIEH pPOCT, TOBBILIAIONIEH MPOHUIIAEMOCTh), a TaKXKe pa3IUYHbIe
TJIMKONPOTENHBI, B TOM uucie (QpuOpoHeKTHH M TpomOocnoHauH. MccnenoBanue
coCTaBa O-TPaHyJ MOKa3ajo, YTO YacThb MX COAEPKUMOIO SIBISETCS PE3YJIHTATOM
DK30LIMTO3a U3 OKPYKAIOWIEH Cpeabl . Y-TPaHyJIbl, COAEPKAIINE KUCIYIO TUApoIasy,
MOP(OJOTUYECKH HEOTINYUMBI OT O-TPaHyJ], HO, BEPOATHO, OHU HE BBIACIISIOTCS U3
TPOMOOLIUTOB B pe3ysbTaTe CEeKpelUuu. B 3TuxX rpaHyjax HaxXoIATCA pa3IUyuHbIe
(dbepMeHTHl — MepoKcuaasa, TIoKo3uaaza u Ip. TpoMOOLHUTHI CIOCOOHBI M3MEHSATH
cBOI0 (opmy Onarogaps HaTU4YUI0 MHUKPO(DUIAMEHTOB M MHUKPOTpyOOUYEeK B
nuToriazMe. MUKpOTpyOOUKH pacrnojaramoTcs 1o nepudepud LUTOIIa3Mbl U
MOAJIEPKUBAIOT (POpPMYy JAHCKA y HMHTAKTHBIX TPOMOOUUTOB. MukpoduiaMeHThI
COJIep’KaT KOHTPAKTHJIbHbIE OENKM U MPUHUMAIOT ydacTue B arperauuu. [Tommumo
pa3ianuHbIX (OpPM aKTHMHA U MUO3MHA, B TPOMOOIIMTAX COJEPIKATCS PEryJsTOPHbIE
oenku. [IpoOKUTENEHOCTD KU3HU TPOMOOIMTOB B LUPKYJISIUMU cocTaBisier 8-14
nHel. MoJeKylspHble MEXaHU3MBI arperand TPoMOONHMTOB. B COOTBETCTBHHU C

MMEIOIIMMHUCS  MPEICTABICHUSIMU TPOMOOUUTH LUPKYIUPYIOT B KpPOBH B
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OTHOCHUTENIbHO HEAKTUBHOM COCTOSIHUH, UMesl (hOpMY TUCKA, U HE B3aUMOACUCTBYIOT
APYT C APYrOM U C UHTAKTHBIM SHAOTEINEM, BHICTUIAIOIINM KPOBEHOCHBIE COCY/IBI.
[Ipu moBpexaeHUM CTEHKH COCYJa 3allyCKaeTcs Kackaja IpoLecCOoB, BEAYLIUX K
oOpa3zoBaHHIO TpoMOa U3 TPOMOOLIMTOB U (pUOPHHA, i1 OCTAHOBKH KPOBOTECUCHUS U3
MOBpPEXKJIEHHOTO cocyna. [Ipoiiecc arperanuu TpoMOOLMTOB U 00pa3oBaHusi TpomOa
BKJIIOYAET JIBE OCHOBHBIE cTaauu. [lepBoii cTaguet siBisieTcst aare3ust (MPUIUIIAHKE)
TPOMOOILIUTOB K CyOIHIOTENNATFHOMY MAaTPUKCY WM aKTUBUPOBAHHOMY SHAOTEIHIO.
[Ipu >TOM U3 SHAOTETUATBHBIX KJIETOK B KPOBH BHICBOOOKIAETCS COACPIKUMOE TeJell
Beiibna-Ilanana, koTopble NpPEACTaBIAIOT COOOM MyJIbTHMEpPHI (akTopa (¢OH
Buinubpanna (PB) u P-cenextuna. @B obecnieunBaeT cBA3b MEXKIY TPOMOOLIMTAMU
U COCYAMCTON CTEHKOW (aare3us TpPOMOOLMTOB) M TpoMOouMTaMu (arperauus
TpoMOOLIMTOB). P-cenexkTnH oOecneynBaeT arperauuio JEHKOUUTOB K MECTY
HOBPEXKACHUS KPOBEHOCHOTO cocyaa. OB ciy’)kUT MOCTHKOM MEXIy KOJUIar€HOM U
TpOMOOLIUTaMU U HEOOXOAUM JJISl air€3UU TPOMOOLIUTOB K KOJJIAareHy MPHU BBICOKOU
CKOpPOCTH TOKa KpoBH. JlaHHAs CBsI3b SBISETCA JOCTATOYHO CIA0OW, OJIHAKO
OPUBOJUT K 3aMEUICHUIO JIBIKEHUS TpoMOoLuTa uepe3 TPOMOOIEHHYIO
MOBEPXHOCTh, OOraTyl0 KOJJIAr€HOM, YTO JEJaeT BO3MOKHBIM B3aUMOJIEHCTBHE C
HUM JIpYTHX PELEenTOpoB TpOMOOLUTOB. Takke B Ipolecce aare3uud TPOMOOIMTOB
NPUHUMAIOT y4YacTUE pa3JIMYHbIE PELENTOpbl U aAre3uBHbIE MoJieKynbl. K HUM
otHocsTcs penenTtopbl koyutareHa (GPla/lla (uaterpun a2/B1)) u GPVI. Kommnekc
GPla/lla rnaBHBIM 00pa3oM MOAAEPKUBACT CBSI3b TPOMOOIIMTA C KOJIJIAr€HOM, a
peuentop GPVI mpoBoaut curHan udepe3 MeMOpaHy BHYTPb KIETKH C LEJbIO
JNajdbHEWIle aKTUBalMM TpoMOonuTa. JlaHHBI CUTHAJI CIOYKUT  HadalioM
Cleyloleld CcTaauud Tpolecca TpoMOOOOpa3oBaHUS, a UMEHHO arperaiuu
TpoMOOLIUTOB. [Ipr 3TOM MHOXKECTBO TPOMOOIIMTOB CBSI3BIBAIOTCA MEXKIY COOOM C
nomoibio GudpruHorena ninn OB yepe3 akTUBUPOBAHHBIE PELIETITOPHI TPOMOOIINTOB
GPlIb-Illa. Dta cragus siBisercss oOmiel is OOJBINMHCTBA TMyTEH aKTHBALUU
TpoMOonuToB. (ClenoBaTeabHO, HE3aBUCUMO OT HayaJlbHOTO CHUTHala IpoIlecc
arperalivyd  3aBepluaeTcss KOH(POPMAIMOHHBIM  W3MEHEHUEM, HCIBITHIBAEMbIM

KOMIUIEKCOM moBepxHocTHOro mukonporenHa GPIIb-11la, xotopeiii mpeoOpazyer
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ero B peuentop A ¢pudbpunoreHa. [locne atoro puOprHOreH UrpaeT poib MOCTHKA
MEX1y MPUJIETAIOIIUMHU TPOMOOITUTAMH.

[ToaToMy HEOOXOAMMO THIATENIBHO H3y4aTh MEXAaHU3Mbl  IOBBIIICHUS
arperanuy TpOMOOIIUTOB JISKaI[le B OCHOBE Pa3BUTHUS U MPOTPECCUPOBAHNUS MHOTHX
CEPIIEYHO-COCYIUCTHIX 3a00JIEBaHU, CBA3aHHBIE C aJre3ueH, arperaimen, peakuuen
BBICBOOOXCHUS, CIIOCOOHOCTBIO COPOMPOBATH M BBICBOOOXKIATh KOATYJISIMOHHBIC
¢dakTopbl. B cBsI3U ¢ ATUM Ba)XHO UMETh MPEICTABICHUS O (PU3UOJIOTUHU U MATOJIOTUU
TPOMOOIIUTOB.

Ha wMemOpane tpoMOomuTa »SKCOpecCUpyeTcsi OOJbIIOE  KOJIUYECTBO
peuentopoB. OHU, B OCHOBHOM, OTHOCATCS K CEMENCTBY HHTETPUHOB.

NHTErpuHbI-3TO  TeTepOAUMEPHbIE  MOJIEKYJbI, O00pa3oBaHHbBIE O- U
B-cyObenuHULIaMK, pa3IuyHble KOMOWHAUHUUA KOTOPBIX (POPMUPYIOT PELENTOPHI,
cnenu@UUHbIe 7151 Pa3HbIX TUIIOB JUTAH]IOB.

TpoMOuH sBJISIETCS TMPEJACTABUTEIEM CEMEWCTBAa MPOTEMHA3 TPUIICMHA H
[JIMKOMPOTEUIOM, KOTOPBIM KaTaJu3UpPyeT pacllelUIeHUe MEeNTHIHBIX —CBS3EH
aMUHOKUCTIOT. B  Molekyne TpomMOMHA HMMEETCsl IMOMHUMO AaKTHUBHOIO IIEHTpa
CBA3BIBAHUSl C PELENTOPOM — JOMOJHUTENbHBINA, YTO OO0YCIIaBIMBAET €r0 BBICOKYIO
crienu(pUIHOCT, B OTOOpE pacHICIUIIEMBbIX CyOCTpaToB. DTOT JOMOJHHUTEIHHBIA
IIEHTP WrpaeT BaXHYI pOJb B CBA3BIBAHUM TpPOMOMHA C (PUOPUHOTCHOM U
MEMOpaHHBIMM  pELEeNnTOpaMH, aKTUBUPYEMBIMHU  NpOoTeMHa3aMu. TpoMOuH
AKTUBUPYET TPOMOOIIUTHI, B3aUMOJICUCTBYSI C JBYMs THIAMU TPAaHCMEMOpPaHHBIX
peuentopoB PAR-1 u PAR-4 (ot anrn. «Protease Activated Receptors). IIpu stom
PAR-1 sBnsieTcss OCHOBHBIM PELENTOPOM, TaK Kak 00saiaeT OOJBIIMM CPOJCTBOM K
TpoMOMHY. AKTHBaIMsl OTOTO  pEUENnTopa MNPUBOAUT K  BBICBOOOXKIICHUIO
OMOJIOTUYECKH aKTUBHBIX BEUIECTB U3 0- U B-rpanyi. B cimydae Giokanbl peuentopa
PAR-1 coxpansiercs peakiiusi TpPOMOOIIMTOB Ha BBICOKHME JI03bI TPOMOWHA 3a CUET
CIIOCOOHOCTH CBsI3bIBaHUs C perentopoM PAR-4. AxTuBamus mociaeIHero BhI3HIBACT
BBICBOOOKJICHUE KaJblMsl M3 SHIOMIA3MAaTHUYECKOTr0 PETUKYJIyMa U JErPaHyIISIHUIO
B-rpanyn.  YrHeteHue  TpomOouuTapHbIX — pementopoB  PAR-1  saBusercs

MNEPCICKTUBHBIM  HAIIPABJICHUEM I CO3JaHHA HOBBIX aHTI/ITpOM6OTI/IIICCKI/IX
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npernapaToB. Taxxke, HEOOXOAMMO OTMEHTUTb, YTO arperamusi TPOMOOIUTOB,
WHAYIUPOBAHHAS TPOMOMHOM BO3HUKAET TOJBKO MPHU MATOJIOTHYECKOM TpoMOo3e, B
OTJIMYME OT aKTUBAUM TpoMOouuToB noxa aercreueM AJI® wim tpomOokcaHa A2
(TXA2), mpoucxopsimeid u B (U3UOJIOTMUECKUX YCIOBUSAX, U TPU Pa3BUTUU
[aTOJIOTMYECKOro TpoMOO03a.

TakuMm 00pa3omM, MOJABOASI UTOT JINTEPATYPHOTO aHAIM3a MOYKHO CKa3aTh O

LEHHOCTH U3yYEHHE 3TON NpOoOIeMbl B MEJULIMHE B LIETIOM.
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JUNUAHBIMA HAaHOCTPYKTYpamMu pa3JIMYHOTO COCTAaBa HA arperamuio TPOMOOILIMTOB
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OIIIHKA KIJIBKOCTI CHEPMATOT' OHIN Y 3BUBUCTHUX KAHAJIBIISIX
CIM’SIHMKIB IIIYPIB 3A YMOBMU BILVIUBY OTPYTHU I'AJIOK VIPERA
BERUS BERUS TA VIPERA BERUS NIKOLSKII

J3eByibcbka Ipuna BikTopiBHa

JIokTOp MenuuHUX Hayk, Ipodecop

3aBigyBay kadeapu OMcoBOI Ta KITHIYHOI aHaTOMIi
HisizmeroB Tumyp CanapoaiioBu4

AcmipanT kadeapu onmucoBOi Ta KITHIYHOT aHATOMI{
Cemenuk Biktopis MuxaiiiiBHa

CrynenTka

Hanionanenuit Meauunmii yHiBepeuteT iM. O. O. boromonsiis
M. KuiB, Ykpaina

Bceryn. / Introductions. Ha chorognimHiii neHb OMyONIiKOBAaHO HE3HAYHY
KUIBKICTh pOOIT IIO0 BIUIMBY OTPYTH 3MiM Ta TaJioOK Ha OpPraHd €HIAOKPHHHOI
CUCTEMH, OCOOJIMBO HAJHUPHUKU Ta / abo cim’siHUKU. Bigomo, 1mo ocoOauBOCTI
FICTOCTPYKTYpU Ta O10XIMIYHUX TPOIECIB B CIM’SHHUKaX pOOJSATh iX HaJA3BUYANHO
Bpa3JIMBUMM JI0 J1ii pI3HUX TOKCUHIB.

Mera poOotu. / Aim. OUIHUTH KUIBKICTb CHEPMATOTOHIN Yy 3BUBUCTUX
KaHAJIBIISIX KOHTPOJIBHOI Ta €KCTIEPUMEHTAIILHUX TPYT 332 YMOB BIUIUBY OTPYTHU Ta/IFOK
Buny Vipera berus berus ta Vipera berus nikolskii.

Marepianu Ta metrogu./Materials and methods. IlimpaxyHku KiTbKOCTI
CHEPMATOTOHIHM Y 3BUBUCTUX KaHAJbLAX CIM SHUKIB € 3pyYHUM 1 IOKa30BUM METOAOM
OILIIHKHM CTaHy IMPOIIECIB CIEPMATOreHe3y y TBApUH 3 €KCIEPUMEHTAIbHUX TPYI Mif
BIUTMBOM TEBHMUX TOKCHHIB. [loOynoBa rpadikiB HOpMaIbHOTO PO3MOJLITY Ha OCHOBI
JaHUX MiIpaxyHKy HEe MoKa3zala KpuBoi ['ayca, To)k HaMH 3HOBY Oyio 3aCTOCOBaHO
KputTepiit ManHa-YiTHI 11 TOPIBHSHHS TPYIIL.

PesyabraTtu Ta 06roBopenns./Results and discussion. [Tpu nopiBHsiHHI 000X
EKCTIEPUMEHTAJIBPHUX TPYH 13 KOHTPOJBHOIO HaMH OyJIO BHSIBICHO CTaTHUCTUYHO
JIOCTOBIpHE 3TIHO KpuTepito MaHHa-YiTHI 3MEHIICHHS KUTBKOCTI CIIEPMATOTOHIN Y
Hux (puc.l). SIKmo y KOHTpPONBHIN Tpyll B CEpeIHbOMY Ha IMONEpPEYHUM mepepis
OJTHOTO 3BMBHUCTOTO KaHAJbIII Ipunagae 63,5 cnepMaTorosii (mepimii kBaprens 59,5;
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TpeTiit kBaptenb 70), TO IJs TPyNmu 13 BBEIEHHSM OTPYTHU TaJIOKM 3BUYANHOL
KUIBKICTh TMX KIITHH PI3KO CIaJa€ 10 CEPeaHbOTO 3Ha4eHHS y 42,95 KiIiTHH
(mepmmii kBaprenb 40; TpeTiit kBapTenb 48,5).

HaiinmxuuMm naHuil MOKa3HUK € y TPyl 13 BBEACHHSIM OTPYTH TaJIOKU
HikonbebKkoro, TyT BiH CKiIajae B cepenHboMy 33,7 KIITHH Ha 1 mepepi3 KaHaJIbIIs
(mepmmii kBapTenab 28; TpeTid kBapTenb 38,5). I{ikaBo BIAMITUTH, IO 3HUIKEHHS
KUTBKOCTI CHEPMATOTOHINM y Wi eKCIepUMEHTANbHIM TPyl € CTaTUCTUYHO
JOCTOBIDHUM HE JIMIIE Y TIOPIBHAHHI 3 KOHTpOJIeM, aje 1 3 IHIIOI
EKCIIEPUMEHTAIBLHOIO TPYIOI0 y IIbOMY J0CiKeHH1. [le CBiAUnTh Ha KOPUCTH O1IBII
3HAYHOI VYIIKO/KYIOHOi Jii OTpyTHM Taaioku HIKOIbChKOTO Ha PEnpoOayKTHUBHY

(YHKIIIIO BPaXKEHOTO OpPTraHi3My.

KisbKicTh criepMaToroniii y 3BMBHCTHX KAHAJIBISAX
ciM'IHUKIB

42 95*
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1 2 3
I'pynn: 1. KonTpoas 2. OTpyrta raaroku 3su4aiinoi 3. Orpyra
ragokn Hikonbcbkoro

Puc. 1. KinibKicTh ClIEpMATOrOHIi y MONEpPeYHOMY Tepepi3i 3BUBHCTOIO
KAHAJIbLA Y KOHTPOJIBLHIH rpyIi, rpymi i3 BBeAeHHsIM oTpyTH Vipera berus berus
Ta Vipera berus nikolskii. * - BIZMiHHICTBh Bil KOHTPOJILHOI I'PYIIH JOCTOBipHA
npu p<0,05; ** - pigMiHHICTH BiJx rpynu i3 BBeeHHAM OoTPyTH Vipera berus

berus gocroBipna npu p<0,05.

[li cTaTUCTHYHI ITOKA3HHKH € JIOCUTH JOTTYHUMM 1 IOSICHIOIOTHCS THM, IO
cepell KJIITUH CIIEpMaTOreHHOTO Psly caMe CTOBOYPOBI KJIIITUHU — CIIEPMATOTOHI1, SIK1

MU 1 BUPINIAIW paxyBaTH, € HAWUOUIBII NPUIETIIMMHU 110 Oa3aJibHOI MeMOpaHH
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3BUBUCTHX KaHaJbIiB. ToMy Il KIITUHU MepeOyBaiOTh HAaWOIMK4e 10 KamispiB
IHTEPCTUIIO sievoK. Take BiAUyTHE 3MEHIICHHS y KITBKOCTI IIUX KJIITUH CBIAYUTH Ha
KOPUCTh TOTO (DaKTy, 110 OTpyTa MOTpaIUIsie B CIM SHUKH came 3 TOKOM Kposi. Ha
’aJlb, TaKOX 1€ TOBOPHUTH MPO TE, IO OTPyTa 000X BU[IB TaJlOK Ma€ MIBUIKY 1
PYWHIBHY [1I0 Ha TOMYJAIII0 CTOBOYpOBHX CTaTeBUX KIIITHH, a OTXeE, Ha
pPeNpoNyKTUBHY (YHKIIO. SK yXe 3rajyBajoCh paHille, MPU OIIHIN BpPaKCHHS
KJIIITUH CIIEPMATOTEHHOTO EMITENII0 TOKCHHAMH, 10 HAIXOIATh A0 SE€YOK 13 KPOB’IO,
BapTO BPAXOBYBATH HE JIMIIE iX HAOMMKEHICTh JO KamlaspiB 1HTEPCTHIIO, ayie 1
KOMITAPTMEHT KaHaJIbLIB, B SKOMY BOHU PO3MIIIYIOTbCA. OCKIIBKM CIIEPMATOTOHIT
3HaXOASAThCA B  0Oa3aJlbHOMY KOMIIAPTMEHTI, BOHM HE BIJJUIEHI TreMaro-
TECTUKYJIAPHUM Oap’€poM BiJI KPOBOHOCHUX CymawH. KiiTMHM OUTBIN Mi3HIX CcTamii
criepMaToreHe3y mnepeOyBalOTh B aJIIOMIHAPHOMY KOMIIAPTMEHT1, 1 BIAJUICHI Bij
3aBUX 30BHINIHIX AareHTIB HIUIbHUMHU KOHTAKTaMH, YTBOPEHUMH MK KIITHHAMU
Ceproui.

3aramom, 3a pe3ynbTaraMd OOpOOKM JIMCKPETHHX Ta OE3NMepepBHUX JaHUX
MIIpaxXyHKIB Ta BUMIPIOBaHb Yy CIM’SHUKaX TBapuH 3 KOHTPOJBHOI Ta
€KCIIEpUMEHTAIbHUX TPYyI, BapTO BIAMITUTH, IO OTPYTH K Vipera berus berus Tak 1
Vipera berus nikolskii cnpyunHSIOTH CTATUCTUYHO TOCTOBIPHUI HETaTUBHUX BILINB
Ha PENpONyKTUBHY (YHKIIIIO IIypiB, IO MiagaBaiuchk ix naii. lle BigoOpakeHo y
MaJiHHI KIJIBKOCTI CIEPMATOTOHIN y IIUX TPyMax, U0 € JOCTOBIPHUM BIAHOCHO TpyIU
koHTpoto. [lpu npomy mmmie orpyra Vipera berus nikolskii Mae HacTumbku
pPYVHIBHUM BIUIMB Ha KaHaJbLl CIM SHUKIB, IO MPU3BOAUTH JO CTAaTUCTUYHO

JIOCTOBIPHOTO 3POCTAHHS 1X TUIOLII.
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VK 615.322.015:618.19-006.327
MOXKJIUBOCTI TA IEPCIHEKTUBU ®ITOTEPAIII PI3BHUX
®OPM MACTOIIATII

€ropos Aprem AHaTOJIiiOBUY

K.MEJ.H., TOLUEHT

3anopi3bKuii Jep>KaBHUM

MeUKO-(hapMaleBTUYHUN YHIBEPCUTET,

3anopixoks, Ykpaina

Tuxonoscbkuii Onexcanap Borogumuposuy
K.MEJI.H., TOUEHT

3anopi3bKuil Aep>KaBHUMA

MeUKO-(hapMaleBTUYHUN YHIBEPCUTET,

3anopixoks, YKpaiHa

Kypasik Xpucruna BanepiiBHa

Jlikap-eHA0KPHHOJIOT

KHIT «Micbka nikaphst Ne 6» 3anopi3bkoi MICBKOI pajiu,
3anopixoks, YKpaiHa

Cxpunnuk Jlapuca BosoaumupiBHa

Jlikap-kapmiosor

KHIT «Micbka mikapust Ne 6» 3amnopizbkoi MICBKOi pajiu,
3anopixoks, YKpaiHa

Beryn. Jludy3Hi 100posIKICHI 3aXBOPIOBaHHS MOJIOYHUX 3aji03 (MacTomarii)
BIIHOCATHCS 110 HAMOUIBII TOIMMPEHUX Y JKIHOK PENpOAYKTUBHOTO BIKY. 3a
kiacudikamiero BOO3 macronatis BUu3Ha4aeThes Ak (pi0po3HO-KICTO3HA XBOPOOa, 1110
XapaKTEPU3y€EThCS IUPOKUM CIIEKTPOM TMpoiepaTuBHUX 1 PErpPecCUBHUX 3MIH
TKAaHUH MOJIOYHOI 3ajo3u. YacTora 3yCTpIYaEMOCTI IHOTO 3aXBOPIOBAHHS
konuBaeTbes Bif 30 mo 40%. g mudpa 30ubmyerbes 1o 60% B rpyll sKiHOK, SIKi
MaroTh OyAb-sIKy THEKOJIOT1uHY naTojiorito. Haituacrime, Ko XxBopoOy BUacCHO HE
MOYATH JIIKyBaTH, BOHA MOKE€ MEPEPOIUTUCA 3 MACTOMATIi B paK (Bapito€ B IIMPOKUX
Mexkax Big 0,18% mo 31,2% B 3anexHocTti Bijg ¢opmu). Pak mMoyiouHuX 3a103 3
BEJIMKUM BIJJPUBOM JIITUPYE CEPEl BCIX PI3HOBUIIB OHKOIATOJIOTI] Y KIHOK.

Merow [OOCHIDKEHHSI € aHali3 Ta y3arajbHEHHs JaHUX JITeparypu Ta
BJIACHOTO  JIOCBiAy  JIKyBaHHS XBOpPUX Ha Ppi3HI  (GopMH  MacTomartii
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¢diToTepaneBTUYHUMU METOJaMU 3 ypaxyBaHHSM BIUIMBY JIKapChKUX POCIMH Ha
pi3HI TaHKU NATOTeHe3y 3aXBOPIOBAaHHSA. A, TaKO, BUPOOJICHHS PEKOMEHIALIN 1010
YIOCKOHAJIEHHA Ta TIEPCIEeKTUB BUKOPUCTAHHSA (iToTepamii y JiKyBaHHI i€l
MaToJIOT1i.

Marepianu Ta MeToau. JlocaiKyBaauch JiTepaTypHi JHKepesia BITYU3HIHUX
Ta 3apyODKHHMX aBTOPIB, SKI BHBYAJIM BIUIMB JIKapPChKUX POCIMH Ha Mepedir
3aXBOPIOBaHHS pi3HUMHU ¢dopMaMu Mactomnartii. MeTogoM AOCHIIKEHHS € aHawi3
JTEepaTypHUX JIKEpEll.

PesyabTraTn. OCHOBHY poJib y BUHUKHEHHI ()iOpPO3HO-KICTO3HOI MacTOmartii
BIJIBOJSITh TUCTOPMOHAJIBHUM pO3JaJaM B OpraHi3mi >KiHKdA. Biomo, 1110 po3BHTOK
MOJIOYHHUX 3aJ103, PETyJISIpHI IUKJIIYHI 3MIHU B HUX B CTaTE€BO-3pLIOMY BiIli, a TAKOXK
3MIHM iX (yHKLII B MEp10/ BariTHOCTI 1 JIAaKTalli BIIOYBAtOTHCS MiJ BIUIMBOM LILIOTO
KOMILJIEKCY TOPMOHIB: TOHAIOTPOMIHPLII3IHI-TOPMOHY TiMOTaiaMmyca, TOHaJOTPOITIHIB
(JIT 1 ©CT"), nposakTHHY, XOPIOHIYHOT'O MOHAJAOTPOIIIHY, THPEOTPOITHOI'O TOPMOHY,
aHAPOTeHIB, KOPTUKOCTEPOIAIB, 1HCYJIHY, €CTPOTEHIB 1 MporecrepoHy. byab sKi
NOpyLIeHHs1 OajaHcy TOPMOHIB CYINPOBOJUKYIOTBCS JUCIUIACTUYHUMH 3MIHAMHU
TKaHUHU MOJIOYHUX 3asio3. ETtiosoris 1 maroreHe3 (piOpo3HO-KICTO3HOI MacTomaTii
J0C1 OCTaTOYHO HE BCTAHOBJIEHI, X0Ya 3 Yacy OIMUCY JJaHHOTO CUMITOMOKOMILJIEKCA
MPOMIILIIO O1IBIIIE CTA POKIB.

BaxumBa posib B maroreHes3l (piOpo3HO-KICTO3HOI MacTomaTii BiJBOJWUTHCS
BIIHOCHIN a00 aOCOJIFOTHIM TiMepecTporeHii 1 mporecTepoH AedillUTHOrO CTaHY.
EcTporeHu BUKIMKAIOTh Mpodidepalito IpOTOKOBOTO alIbBEOJSIPHOIO EMITEINI0 1
CTPOMH, a MPOTECTEPOH MPOTHUIIE UM TporiecaM, 3ade3neuye audepeHIlitoBaHHS
EmiTeNI0 1 TPUMUHEHHS MITOTMYHOI aKTUBHOCTI. ['OpMOHaNbHUI aucOaianc B
TKQHWHAX MOJIOYHOI 3aJI03M B OIK JAePIUUTY MPOTECTEPOHY CYNPOBOIKYETHCS
HaOpsIKOM 1 TinepTpodi€r0 BHYTPUAOILKOBON CIOTYyYHO! TKAaHWHU, a Tpodidepartis
MIPOTOKOBOTO €MITEN0 MPU3BOIUTH IO YTBOPEHHS KICT.

binbiicTe aBTOPIB BUSIBUJIM MPU MACTONATIi HEIOCTAaTHICTh MPOT€CTEPOHY, B
XO/Il THITUX JTOCHIIPKEHb HOTO PiBEHb OyB B MEKaX HOPMH.

OkpiM TOrOo, y pO3BUTKY (1OpPO3HO-KICTO3HOI MACTOIATIi BAXKIUBY pOJb
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BIJIITpa€ MiABUIICHHS PIBHS NMPOJAKTUHY KPOBI, IO CYIPOBOIKY€ETHCS HarpyOaHHSIM,
XBOPOOJMBICTIO MOJOYHHX3aJI03, HAOPSKOM, sIKi OlNblle BUpakeHI B JAPYTid Qasi
MEHCTPYaJIbHOTO IIUKITY.

[lpyuriHE ~ AWCTOPMOHAIBHUX  PO3JIAMIB  MOXYTh OyTHM  HACTYITHHMHU:
THEKOJIOT1YHI 3aXBOPIOBAaHHS, CEKCyallbHI PO3JaJH, CHJOKPUHHI IOPYIIIECHHS
(muchyHKINSA MUTOBUAHOI 3aJI03M), CMAJKOBAa CXHJIBHICTB, MATOJOTIYHI IPOIIECH B
MIEYIHII 1 JKOBYHHX IUIIXAX,BariTHICTH 1 TOJIOTH, CTpecoBi cutyarrii. Yacto ¢idbposHo-
KICTO3Ha MAacTOIaTis PO3BUBAETHCA B TMepioj MeHapxe abo MeHomay3u. Y
M1UTITKOBOMY TIEPIOl W y MOJIOAUX KIHOK HAWO1IbII YacTO BUABIAETHCSA AUDY3HUN
TUI MACTOMATIl 3 HE3HAYHUMU KJIIHIYHUMH MPOSBAMU,XaAPAKTEPU3YIOTHCSI TTOMIPHOIO
OOJIIOUICTIO B BEPXHBO3OBHIIIHBOMY KBaJIpaHTI MOJIOYHOT 3a103u. Y 30-40-piuHomy
Billl HaWYacTille BUSBJISIIOTBCS MHOXHMHHI JIpIOHI KICTH 3 TMEPEeBaXKaHHIM
3aJI03UCTOTO KOMITIOHEHTa; OOJIbOBUM CHHIPOM 3a3BMYail BUPaKEHUH 3HAYHO.
[TooMHOKI BEJIMKI KICTH HAMOLIBII XapaKTePHI JUIsl XBOPUX Y Billi 35 POKIB 1 cTapIIle.

Ha nyMKy O11bII0CTI aBTOPIB MOBHHUM KypC JIIKyBaHHSI IOBUHEH CKJIaJaTUCS 3
TphOX IUKIIB 10 40 AHIB 1 JBOX MEPEPUB MK HUMH, KOKEH 3 SKHX JOpiBHIOE 14
nHaIM. TakuM 4MHOM, BeCh Kypc 3arimae 144 nHs.

Axio nmikyBaHHS B XOJ1 OCHOBHOTO KypCy OyJi0 €(pEeKTUBHUM, MPHU I[OMY
CIIOCTEpIranocs 3HUKHEHHS YIIUTbHEHb 3 MOJIOYHHUX 3aJ103, ajie 3aJIUIIAIOThCS SIKi-
HeOyIb PO3JIali MEHCTPYaJIbHOTO IHKITY, TMPOSBH TUCHYHKINI NTUTOBUIHOI 3aJI03U
abo 1HII CHMIITOMHU CYIYTHBOI MATOJIOTI, JIKyBaHHS TpuBae 6e3 mepepsu. [lpu
IIbOMY TIPHHOM CHJILHOMIIOYMX HACTOSHOK MPUITHHSETHCS, 3aCTOCOBYIOTHCS TiBKU
TpaB'sHi 300pu. TpUBaIICTh TAKOTO KYpCy BU3HAYAETHCS 1HUBIIYAIbHO.

Axio edexT OCHOBHOTO KypCy HEJOCTATHIN 1 HECTIWKHM, TO PEKOMEHIYEThCS
MIPOJIOBXKUTH JIIKYBaHHS IO KOJMIIHBOMY IIIAHOM, 3MIHIOIOYH TIpU3HAYYyBaHi
HACTOMKM TOHAIOTPOMTHUX Ta MPOTUITYXJIMHHUX POCITUH.

BucHoBkn. TakuM 4YHHOM BHXOISYHM 3 BHUIIEBUKIAIECHOTO, IOTPIOHO
BII3HAYUTH, M0 JIIKYBaHHS MAacCTOIATii, a TaKOX CYNYTHIX MaTOJIOTIH ILJIKOM
MO>KJIUBO 31IMCHUTH JIIKAPCHKUMH POCITMHAMH. Y NEIKUX CUTYallisX TPABOJIKYBaHHS

HE TUIBKM MOKJIMBO a00 JOMyCTHUMO, a B3arajii CTporo oOOB'SI3KOBO, 1 €, MO CYTI,
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€IUHUM €(EeKTUBHUM TEPareBTUYHUM METOJOM, JI0 TOTO K BITHOCHO O€3MEeYHUM 3a
YMOBH TPAaBWJIBHOTO MiI00PY KOMOIHAIIM 1 KOHTPOJO 3 OOKY JiKaps, 110 BOJOIE
meTonoM ¢itotepamii. OcoONMBO SAKIIO BpPaxOBYBAaTH TPHUBATICTh JIIKyBaHHS. |
IIIJTKOM OYEBHUIHO, 110 BXKE JIABHO Ha3pisia HEOOX1MHICTh OUTBII TITMOOKOTO BUBUCHHS
(hapMaKoJIOTIYHUX MOMJIMBOCTEH PI3HOI POCIWHHOI CHUPOBMHHM B JIIKYBaHHI JIaHOi
naTtoJiorii 1 He TUIbKH. Po3BUTOK (hiTOTEparii B repiry 4epry moBUHHO O0a3yBaTHCs Ha
HAyKOBUX PO3pOOKax, Ml HampsSMOK HE MOXXHA BBaYKATH IMPEPOTATHBOIO TiJIBKU
ditoreparneBTiB, a (iTonpenapaTd MOBHUHHI OyTH B apceHasli JikapiB OyIb-sIKHX

CIEIIAJIbHOCTEN.
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CTPEC-IHAYKOBAHA EINUIEIICIA TA ICUXOI'EHHI
HEENJIENTUYHI CTAHA Y JITEW TA NIIJITKIB B YMOBAX BIHHU

AKmypuyk Bacuwib MukoJiaiioBu4

Acucrent, PhD

I'anpzeituyk Onexcanapa IaBiaiBHa

Mapaos Ouiekciii FOpiioBu4

Crynentu

BinHULIBKUM HAIlIOHATBHUNA MEIMYHUN YHIBEPCUTET
imeni M. 1. [Iuporosa

M. Binnuns, Ykpaina

Beryn. / Introductions. Btopruennss Pocii B YkpaiHy 3yMOBWIO piCT
3aXBOPIOBAHHOCTI Ha MCUXIYHI Ta HEBPOJOT1YHI XBOPOOU B T€OMETPHUUHIN TIPOrpecii.
KoxeH ykpaiHelb 3HaXOAUTHCS MiJ BIUIMBOM CTpecy: oOcTpiid, OoMOapayBaHHS,
BTpaTa OJMU3bKUX, JTOMIBKH, BUMYIIIEHA MIrpallis Ta MOBHA BIJICYTHICTh CTAOLIBLHOCTI
B KUTTI — 1€ JIUIIIE HEBEJIMKa YacTHHA TOTO, 3 UMM JIOBOJMUTHCS KUTU. ['ocTpwuii 1
XPOHIYHUN CTpeC BUCTYMAIOTh MPEIUKTOPAMU PO3BUTKY 0araTh0X 3aXBOPIOBAHb, B
ToMy uHci emiiencii Ta nmeuxoreHux HeeniaentuuHux ctaHiB (IIHEC). Oco6auBo
Bpa3JIMBUMHU SIK 10 CTPECY, TAK 1 10 EMUICNTUYHUX CTAHIB, € JITH 1 MIJJITKA Yepes3
aHaTomo-(di3zionoriudi ocodauBocTi QyHkuionyBanHs [IHC Ta nos's3anux i3 Hero
CHCTEM.

Hins podoru. / Aim. [ocmiautu narodi3ioNoriyHi MeXaHi3MHU BIUIUBY
TOCTPOr0 1 XPOHIYHOTO CTPECYy Ha OpraHi3M JiTed 1 MIUIITKIB, BU3HAYMTH 1HIII
MOPYIICHHS, CIPUYHUHEHI CTPECOM, K1 TaKOK MOXKYTh BIUTMHYTH Ha CMJICTITOTeHE3, a
TaKOK BCTAHOBUTHU MOIIMPEHICTh 11€i MPOOIEMHU cepell YKPAIHI[IB 3 PI3HUX PET1OHIB
Ta CIIBCTaBUTH YaCcTOTy Ta MOXJMBI mpeaukropu po3Butky eminencii tTa [THEC
3aJIeXKHO BiJ perioHy (B pa3i Mirparlii — perioHiB) Mpo>KMBaHHS.

Marepiaau Ta Metoau. / Materials and methods. IIpu miarorosmi maxoi
pOOOTH BHKOPUCTOBYBAIUCH iH(opMmariiini pecypcu PubMed, Medscape, Elsevier,
nani American Epilepsy Society, Epilepsy Foundation, American Family Physician,

Journal of Neuropsychiatry and Clinical Neurosciences Ta iHImN. Y BIacHOMY
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TOCTIKEHH] B3su ydacTh 507 pecnoHIeHTiB — OaThkM [IT€H 1 MIUNTKIB 3
eninerncieto ado [THEC 3 gebiotom He panime, Hix 2014 pik. s 300py gaHmx
BukopucroByBanucs Google Forms. Tpusamnicts 300py ganux: 9.11.22 — 7.05.24.

Pesyabtatn Ta oOrosopenHsi. / Results and discussion. 1. Ctpec y
paHHBOMY BIiIll MOX€ BIUIMHYTH Ha PO3BUTOK TimoTajzamo-TinodizapHo-
HagHupHUKOBOI oci (I'HH-oci), 1 cipu4MHUTH KJIITUHHI Ta MOJICKYJISpHI 3MIHU B
TIMOKaMITi, M0 PO3BUBAETHCA. TakKMM UYWHOM TIMOKAMIT MOXE CTaTH JHKEpeoM
eMuIeNITOreHe3y: SK 1HiImamii, Tak 1 (a3u mnomwupeHHs. Takoxx TiJ 4Yac Teplogy
aKTUBHOTO pOCTY, SIKMH TpUINaZae Ha MIATITKOBUN BIK, BiAOYyBalOTbCA 3HAYHI
(1310JI0T14HI 3MIHM B OpraHi3Mmi, SIKi MOXYTb CYNpPOBOJDKYBATHChH JUCOATAHCOM Y
(GyHKIIOHYBaHHI HEPBOBOI CUCTEMH, IIO0 caMe MO co0i MOKEe CTBOPIOBATH MIAIPYHTS
IUISl eNUIENITOreHe3y, 0COOIMBO 3a HASIBHOCTI THIIMX (DAKTOPIB, TAKUX SIK TEHETHUYHA
CXHJIbHICTBh 200 cTpec. Ha MonekynsipHoMy piBHI BiIOyBaeThcs TUCHYHKINS 10HHUX
KaHaIIB y HEHpOHaxX, 3MIHU Yy CIIBBIJHOIIEHHI EKCIUTAPHUX (CTUMYIIOIOUMX) Ta
IHT10ITOPHUX CUTHAIIIB Y MO3KY, a TAKOX MOXYTh BUHUKATH TPAH3UTOPHI 1€PEKTH Y
peryismii BIAMOBIAHUX O10XIMIYHMX HUISIXiB. [li yac akKTUBHOTO POCTY €JIEMEHTH
HEPBOBOI CHUCTEMU MOXKYThb HE BCTUIaTU AM(PEPEHIIIOBATHCH a00 HAPOIIYBATHCH
BUIMOBIHO 710 MOTPeO MJIiTKa, IO MOXKE 3YMOBHTH TI'e€Hepajizallilo IMIYJbCIB 1
MPU3BECTH JO CMUIENTUYHUX HamafgiB. Yepe3 He3puTicTh mnpedpoHTANIBHOI KOPH,
TIMO1YHOT Ta mapamiMOIYHOI CUCTEMHU M1J] BILIMBOM FOCTPOTO Ta XPOHIYHOTO CTpecy 1
IITCP moxe po3sunytucsk [THEC.

2. I'mokokoptukoinu (I'K) BUBUITBHSIOTBCA 3 HAJHUPHUKIB Yy BiAMOBIIAb Ha
CTpec, JIETKO A0JalTh remaroeHuedaniynuii 6ap'ep 1 aktuBytorh ['K-peuenropu
rinokammna. BoHM TakoX peryiioiTh TPAHCKPHIIIIID T€HIB Ta MOXYTh 3MIHIOBATH
HEWpOHHI (YHKIII 32 JOMOMOTOI0 IMIBUAKUX HereHoMHux Mid. Brums 'K 3MmiHio€
MJIACTUYHICTh TIMOKaMmIa 4Yepe3 IMiJBUICHHS PIBHS IMO3aKIITHHHOTO TIyTaMmary Ta
KaJIbII1€BOT MPOBITHOCTI, 3MiHIO€ ekcripecito NMDA-penienTopiB i 3MEHIITy€ TiiaibHe
MOTJIMHAHHA TJIyTamaTy, TaKUM YWHOM TIOJIETIIye emiaenTu@opMHi po3psau Ta
cynomu. Takuii ke MeXaHI3M NPUTAMAHHUA KOPTUKOTPOMIH-PHII3UHT TOPMOHY,

KWW YaCTKOBO BUPOOJISIETHCS THM K€ TiMOKaMmmoM. SIKIo cTpec TpuBaiui, Taka
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aKTUBHICTh TOPMOHIB CIIpHUsi€ BTpATl HEUPOHIB, NIEHAPUTHUX IIMIIB 1 PO3TaNTyIKEHb.
[lin yac roctporo cTpecy KOPTH30J UMHUTh HETATHBHHUI 3BOPOTHINA 3B'S30K Ha
BuBiIbHEeHHs. KPI' 1 AKTTI. Ilpote mig 9ac XpOHIYHOTO CTpeCy MiABUIIEHUM PiBEHb
KOPTHU30Jy 30epiraerscs, 1o Npu3BOAUTH 10 TpuBaioi aktusaii [ TH oci.

3. TIHEC - eninentudopmHi Hamagau, SKi HE CHOPUYMHEHI aHOMAJIbHUMU
CJIEKTPUYHUMH PO3psIaMi MO3KY, a € TMposiBoM cTpecy. Llelr posman moxe
AeO0TyBaTH TMICHs TpPaBMAaTUYHMX TMOJINA, TakuxX sK (isuuHe abo ceKcyalbHe
HAaCHUJILCTBO, CMEPTh OJIM3bKOT JIFOJMHU, 1HIIECT a00 1HII BEJIMKI BTPATH YU PaITOBI
smiau. [lpunaiimMui 25% mioneil 3 momepeaHiM T1arHO30M PE3UCTEHTHA EMiJerncis
Hacnpaai mawTh [IHEC. Bunukae rinepBeHTW AL y BIANOBIAL HA CTpeC, sKa
MO€ CHUJIBHO 3MIHUTH Heipodizionorirto Mo3ky. Y mnepmniid (KOpkoBii) ¢asi
30ymxeHHs rinepBeHTwsIli (I'B) BuHMKae miaBuUIleHAa 30yMJIUBICTD Y IIMPOKO
PO3IMOBCIO/DKEHUX Mepexkax, IM0 3yMOBIIOE€ (YHKIIOHATRHUM 3011 cHCTeMU
BUKOHABYOTO KOHTPOIIO (BTpaTa TOPU3OHTAIBHOI 1HTErpamii (QyHKIINA MO3Ky). Y
Apyrii (rimokcuyHii) ¢asi ['B BuHMKae niepedpalibHa TINOKCIS BHACIIIOK 3BYKEHHS
apTepiid, MmO crpusie (QYHKIIOHATHLHOMY pO3PUBY MDK KOPOI Ta HUKYUMHU
CTPYKTypamMu MO3KY (BTpaTa BEpTHUKaJIbHOI 1HTerpauii (GyHKiiii mo3ky). ['imokcis
MOPYIIY€e CUTHAIM BiJI CTOBOYpa, sIKI MIATPUMYIOTh CBIJOMICTH 1 TOHYC M'si3iB. Ha
MOJIEKYJIIPHOMY PiBHI 30y/IPKEHHSI KOPH TOJIOBHOTO MO3KY TaKOX BKJIFOYAE CEKPEIII0
EHJIOTEHHUX OIO0i/iB, KaHAOIHOIIB Ta 1HIIUX AHECTETHUKIB, SIKI TAKOX MOPYIIYIOTh
¢byHKIII0 GPOHTAIBHUX 00JIaCTEN: MOSCHOI KOPH, OpOITOPPOHTATIBLHOI KOPH, KOpHU
OCTpIBIIA (BOHU MAIOTh T'YCTO PO3MIIIEHI OMIOIAHI perentopu). TakoX BOHU MOXKYTh
MOPYIIMUTH BEPTUKAIbHY IHTErpauio (yHKLIM MO3KY, MPU3BOASYM 1O 3MIH PIBHA
cBimomocti oauau. Y mozaeit 3 [IHEC ta eninencieto 3miHeHni romMeocTas CHY, 1110
MOB'SI3aHO 3 KOTHITUBHUMHM TMOPYIICHHSMU Ta OE3MOCEepPEHIM BIUIMBOM CTpecy abo
[ITCP: rinepakTUBHICTh MHTIAJENONIOHOTO Tijla MOXXE TMOPYIIUTH HOPMAIbHHMA
OaslaHC eJIEKTPUYHUX CUTHAIIB y MO3KY, MOTEHLIHHO NPU3BOASYH 10 cyAoM. [IeBHui
BIUIMB MaloTh 1 3MiHM piBHIB Tiiyramaty 1 TAMK. Ilatonoriuni HepBOBI Hpolecu
MOXKYTh BUKOPHCTOBYBATH (1310J0T1YHI MEXaHI3MH CHHANITUYHOI MJIACTUYHOCTI MiJ]

4ac CHY JIJISI MOJIAJIBIIOTO 3MIIHEHHS EMJIENITOTEHHUX MEPEK.
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4. I'mianbHi KIITUHU OEpyTh y4acTh y peakilii MO3Ky Ha cTpec. Y BiIHOBHOMY
PEXHUMI BOHU CTaOLTI3yIOTh 1 pEryJIIOI0Th HEHPOHHI MEPEXK1, MPUTHIUYIOTh 3arajieHHs
Ta CIPUSIOTH 3aTOE€HHIO.

A y BIANOBIAb HA CTPEC MEPEXOAATh y 3aXHUCHUN PEXUM — MPOMiPepyroTh 1
BUJUISIOTh TpO3anajibHI PEYOBUHU, AKI 30Y/KYIOTh HEHUPOHU Ta MOIIKOIXKYIOTh
(YHKIIII0 MO3KY, BTPYYalOUHCh B TOMEOCTATUYHY PETYJISAII0 CHHAIMCIB. Takok BOHU
BUKIIMKAIOTh HEUPOIIACTUYHI 3MIHH, SKI MIATPUMYIOTH XPOHIYHHMHA cTpec i1 OuIb y
roJIOBHOMY MO3KY. Mikporiis mictuTh B co01 NLRP-3, inpnammacomy, sika nmounHae
CEeKpeTyBaTH iHTepJielkiH-1-6eta y BiamoBigs Ha crpec. [Ipu moBTOpHUX emizomax
TOCTPOrO CTPECY MOXKYTh BHHMKHYTHM BOTHHUINA EMUICITOrEHE3Y, SKl 30UIbIIYIOThH
KUIBKICTh KJIIOYOBUX MEJIATOPIB 3alalieHHs y TOJOBHOTO MO3Ky, Takux gk [[OI-2,
npocrarianaud E2, XxeMOKiHH, pakTop HEKpO3y MyXJIUH anbQa, IHTepiIelKiH-6. BoHu
aKTUBYIOTh CYCIJIHI KJITHHH, 110 MPU3BOJUTH JO MOCUJICHHS 3amalibHOi BIAMOBIJII.
Excnpecito ingmammacomu crpoBokoBye aktuBaiiss ['TH oci, sika Takox 4acTKOBO
nopymrye I'Eb, mo cnpusie 3amydenHto nepudepuunux monouuTtie 1o HHC. Ilpu
emi30/laXx CHJIBHOTO CTpecy JDKepesoM IHTepieKiHy-1-0era cTaloTh acTpolUTU
rIMoKamIy.

5. ActpouuTtn — roMmeoctaTudHl Ta 3axucHi kmituHu [IHC, mo cnpusiors
(hopMyBaHHIO aKTHBHOTO CEPEIOBUIIA HEPBOBOT TKAHUHU 1 3a0€3MEUYIOTh PETYIISIIIIO
CUHANTUYHOI Nepeayl Ta MIacCTUYHOCTI. TakoX BOHM OepyTh ydacThb y (popMyBaHHI
Ta TATOJIOTIYHOMY PEMOJICIIOBaHHI CIIOTaJliB, CTpaxy Ta pO3JaiiB, MOB'SI3aHUX 31
CTpecoM. XpOHIYHMIA cTpec Ta Jenpecis MNOpYIIYIOTh PeryJjsiliio eKcrpecti
CUHANTUYHUX OUIKIB aCTPOLMTIB Y MpedPOHTANIbHIA KOpI, IO OJIOKYE MepeMIlIeHHS
eHeprii cyocTpaTiB 1 MeTa0oJIITIB B aCTPOIIMTAPHOMY CHHIIUTII, TIepeaady CUTHAIB
Ta TPUTHIYYE MJIACTUYHY (QYHKIIIO. ACTPOUUTH BIUIMBAIOTh HAa TOMEOCTa3 CHY,
cnpusitoun  HakonuueHHro aaeHo3uHy. Ilpm ITITCP, xponiuniii nmempecii,
cyimmmanbHux crpobax Ta emuiencii piBeHb aJeHO3WHY 3MEHIIYEThCS Yepe3
MOPYIIECHHS ITUKITYy COH-HECIIaHHSI.

6. Ilpu IITCP acTtporuTu TinmokKamma BTPA4YarOThCA: YEpe3 3MEHIICHHS

HEUpOTPOPIKK KIITHHU CTAIOTh BPa3JIMBUMHU JI0 CTpecy 1 TUHYTh. Yepe3 Taky
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aTpodiio rinokammna MPUIHHAETHCA CUHTE3 1 BUAUICHHS HEWpoTpodiuHOTo (hakTopa
MO3Ky, HeipoTpodiuHoro ¢akropa riii, paktopa pocty (idpodnacti-2 1 akropa
pocty HepBiB. Bce 1ie 3yMOBIIIO€ KPUTHYHE 3HUKEHHS HEHPOHHOI IUIACTUYHOCTI,
gepe3 110 TIMOKaMII CTa€ MEHTPOM ETICTITOTeHE3Y.

7. Tlig BIJIMBOM TPUBAJIOTO CTPECy BHU3HAYAIOTh 3HAYHUM TIMOMETabO0JI3M Yy
IIpaBOMYy CKPOHEBOMY ITOJIFOCI Ta TpaBiii opOiTohpoHTANBHINA KOpl. Takuil BIJIUB Ha
CKPOHEBOIIMOIYHY CHCTEMY Ta MpePpOoHTAIbHY KOpPY BHKIHMKAE iX mucdyHkiito. Lli
3MIHU TOTJIMOMIOITE JIePEKTH y COIlalibHIM Ta eMOIliiHIi 00poOIll Ta CHPHUSIOTH
po3Butky I[THEC. I'imoMeTabo:1i3M € XapakTepHOIO 03HAKOIO EMUICNTOTeHHUX MEPEX
1 MOke OyTH MOB'SI3aHUH 13 T1ep30yATUBICTIO ASSIKUX 3a]TyYEHUX JUITHOK MO3KY.

8. [lopyiieHHs1 HeporeHe3y MiJi BINIMBOM XPOHIYHOTO CTPECY BKIIIOUYAE B cede
Takl 3MIHHA: 3MEHIIEHHS JIOBXKMHU acCTPOLMUTAPHUX BiApocTKiB Ha 40%, 00'em Ha
56%, a KUIbKICTh TUIOK B mpedpoHTaNbHIM Kopi Ha 58%; mpopocTaHHsS
MOXOIOAIOHUX BOJIOKOH 13 BCTAHOBJICHHSIM HE3BUYAMHUX CHHANTHYHHUX 3B'SI3KIB Ha
KJIITUHAX BHYTPIIIHBOTO MOJIEKYJISIPHOTO IIapy 3yO4yacToi 3BUBHMHHU; aHOMAaJIbHA
Mirparis HOBOyTBOPEHUX HEUPOHIB JIO0 €KTOMIYHOTO PO3TALIYBAHHS, 1110 IPU3BOAUTH
710 a0eppaHTHOI 1HTErpailii B JAHIIOT; aTUIIOBUI PO3BUTOK Oa3aJIbHUX JEHJPUTIB Ha
HOBOHapOHKeHUX HerpoHax. Lle cnpusie rinep30ynnuBiii cxemi eniiencii.

9. 3a pesynpTaTaMu AOCHIHKEHHS BCl JITH OyJiIM MOMAUIEHI HA TPH TPYIHU 3a
BikoM: 6-11 pokiB — 33%, 12-14 pokiB — 48%, 15-18 pokiB — 19%. ¥ 19%, 7% i 10%
BIAMOBIAHO € OOTSKEHAa CHaAKoBICTh IO emugencii. Y ABOX OITEW B aHaMHE3l
MeHIHroeHuedamT. Y BCiX AITed 1 MUNTKIB MOPYUIEHUH COH: MOraHe 3aCHHaHHA,
IIEPEPUBYACTHI COH.

Ha nurtanHs mpo Te, 3 4uMM TOB'S3YIOTh OaThku MaHi(ecTamiio cyaom,
HaJlaBaJlaCh MOXJIMBICTh BIAKPUTOI BIAMOBIL. 3riTHO 3 OTpUMaHUMH AaHUMHU, 49%
MOB'SI3YIOTh CyZIOMHU 3 BUOyxamu, 26% 31 3BICTKOIO MpO cMepTh pigHoro, 11% i3
Hacwwsiv, 10% 3 camoramu abo QeepBepkamu 1 4% BKa3anW 1HINT TPUYHHH.
Posnoain no 3o0Hax: 34% mnpokuBanu y 30H1I 00MOBUX il Ta BCl emirpyBayiu. 51%
MeIIKaIu Ha TPUGPOHTOBUX TepuTOopisax, 8§1% 3 Hux mirpyBaiu: 26% emirpyBaiu, a

55% crtamu B BIIO.
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BucnoBku. / Conclusions. Ctpec, moB's;3aHuii 3 BIifHOIO, MOXXE€ BUKJIMKATH
CEepiio3HE HaBaHTAXXEHHS Ha HEPBOBY cucteMy nutuHdA. CtpecoBi (akTopu
aKTUBYIOTh HEMPOCHIOKPUHHI MeXaH13MHU, 1110 pu3BoasTh a0 aktuBaiii I'TH oci ta
OUCPEryJSIii HeWpoTpaHCMITEpHOI cuUcTeMH. TakoX B TEpiof aKTUBHOTO POCTY
CTPYKTYpH POCTYTh 1 J0O3PIBalOTh HEPIBHOMIPHO, IO CTBOPIOE MIATPYHTS IS
enijgenToreHesy. l'ocTpuil ogHOpa30BHil cTpec 3a3BUYail HE BUKIMKAE CYJOM, Ha
BIIMIHY BiJ MOBTOpioBaHOTO a0o0 xpouiyHoro. [lopymenus cuy, IITCP, ITHEC Tta

eMJIeTICIsl — BCE 1€ HACIIIKK BIUIMBY CTPECY Ha AUTIYUN Hec(pOpMOBaHUI OpraHi3M.
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CUJIEPOITEHIYHUIA CUHJIPOM Y CTOMATOJIOTTYHUX XBOPUX

Kokaps Oxcana OnekcanapiBHa,

KaHJ. MeJ. HayK, IOLEHT,

MaxkcumoB SIn BikTropoBny,

KaHJ. MeJ1. HayK, IOLICHT,

kadeapa TeparneBTUYHOI, OPTONEIUYHOI Ta JUTAYOT CTOMATOJIOTI,
3anopi3bKuil Aep>kaBHUN MeIUKO-(papMalleBTUYHUIN YHIBEPCUTET, Y KpaiHa.
JlemenTheBa OJiena BacuiiBua,

KaHJ. MeJ1. HayK, IOLIEHT,

kadeapa TepaneBTUIHOI CTOMATOJIOT ],

Harnionansauit Mmeauunmii yaisepcutet iM. O. O. boromounbiis, Ykpaina

Beryn. Jlani BOO3 cBigyaTh Nmpo pO3MOBCIOKEHICTh 3a71130AehIIUTHAX
CTaHIB cepej lopociioro HacesneHHs. [lopyiieHHs oOMiHY 3aii3a Mae pi3Hi CTajii Ta
KJIIHIYHI TpPOSBH, YUHATH BUPAKEHUN HETaTUBHUW BIUIUB Ha poOOTYy BCHOIO
OpraHi3My, YCKJIQJHIOIOTh Mepedir OCHOBHOTO 3aXxBOproBaHHA. JlaTeHTHH nediuuT
3aJli3a 3aBKAU Mepeaye 3ami30AePiuTHIN aHeMii 1 MPOSBISETbCS CUACPONCHIYHUM
CHUHJIPOMOM.

Hisie  pob6orn. Omidka  e€dEeKTUBHOCTI  KOMIUIEKCHOTO  JIIKyBaHHS
CTOMATOJIOTIYHUX XBOPHX 3 CHICPOIICHIYHUM CHHIPOMOM.

Marepiaau ta meroau. O6ctexxeno 32 xBopux BikoM Bim 20 1o 39 pokis.
XBOpl po3nojlieHI Ha rpynu: l-a rpyma - 27 5KIHOK, B aHamHe3l SKHX €
MEHCTpYaJibHI KPOBOTEUI Ta MATOJOTIs IMUTYHKOBO-KHUIIIKOBOTO TPAaKTy; 2-a rpymna - 3
npodeciiiHi oHOpHW; 3- s Tpyma - 2 Malfi€eHTa, SKi 32 TPU3HAYCHHSIM JIKaps
BUKOPHUCTOBYIOTh MPOHOCHI mpemapatu. Kowmmiekc 0OCTeXEHHS  BKIIIOUAB
BU3HAYCHHS Cy0’€KTUBHOTO CTATyCy, CTaHy CJIM30BOi OOOJIOHKM TOPOKHUHHU POTAa,
BU3HAYEHHS KUIBKOCTI EpUTPOLIMTIB, TE€MOIVIO0IHY, KOJbOPOBOIO IOKAa3HUKA,
CHPOBOTOYHOIO 3ajli3a, 3arajbHOi 3ai303B’s13yt0uoi 31aTHOCTI cipoBatku (333C).
JlikyBaHHSI XBOPHUX MPOBOJIUIIU 3 BUKOPHUCTAHHSAM TpernapaTiB 3aii3a.

Pe3ysnbTaTtu Ta 00roBopeHHsi. Pe3ynbTaTil HalIMX JOCIIIKEHb MTOKA3aju, 1110
HaWOUIBII paHHIMU KIIHIYHUMHU TIposiBaMU ACeQIIUTY 3aii3a € 3MIHA y MOPOKHUHI

porta: OmimicTh, CyXicTh y poOTi, arpodisi cin30Boi 0OOJIOHKHU Ty0, TIIK, SICEHH Ta
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COCOYKIB SI3UKa PI3HOTO CTYMEHIO, SIKI CYMPOBODKYIOTHCS TEUI€I0 SI3UKA. 3BEpTae
yBary Te, 110 y MamieHTiB 1-0i rpynu napecte3is OiIbIl BUpaXKeHa 3a IHTCHCUBHICTIO,
IUIOLICI0 Ta TpUBATICTIO. [Ipy 1IbOMY BHSBJICHO 3HA4YHE 3HUKEHHSA KOHIICHTpAIlli
CHUPOBATOYHOTO 3aii3a, SIKe B CEPEAHHOMY CKIAAaIo0 8,2 MKMOJb Ta 30LIBIICHHS
333C- B cepennboMy 10 85,1 MKkMoub/11. Y XBopux 2-1 Ta 3-1 Tpyn KJIiHIYHI NPOSBU
Oyl MEHII BHUpa)KeHi, IedYisd BiAMIiYaliach TUIBKM Ha KIHYUKY a00 OOKOBHX
MOBEPXHAX sI3UKa. B KpoBi - 3HIKEHHS KOHIEHTpAIlli CHPOBATKOBOTO 3ajliza [0
10,5 mxmons/n  Ta 30umbmieHHs 333C g0 BEpXHBOI MEXi HOPMU. 3MIH B
nepudepudHiii KpoBI y XBOpuUX BCiX 3-X Tpyn He cmocrepiramocs. Ilicus
MIPOBEICHOI0 KYypCy KOMIUIEKCHOTO JIIKYBaHHSI C BUKOPUCTaHHSAM IIpenapariB 3ajiza
y 29 mnamientiB (90,6 %) MOCTYNOBO 3HUKIM CKAaprd, MOKpalIWIach KIIHIYHA
KapTUHA, PIBEHb CUPOBATKOBOIO 3aji3a Ta 333C HaOIU3MIHCS 10 HOPMH, IIPU LBOMY
MOKa3HUKUA TepuepudHoi KpoBi 3anumuiaucs 6e3 3MiH. Y 3 xBopux 1-0i rpymnu
MICIISl IEPIIOro KypCy JIKYBaHHS CKaprd Ha TMEYilo 3MEHIIWINCA 3a 1HTEHCUBHICTIO,
TUIONICIO Ta TPUBAJICTIO, ajle OCTATOYHO HE 3HMUKIU. [lopsa 3 mUM crocTepiraeTbes
MOKpAallleHHs] J1abopaTOPHUX MOKa3HUKIB. llicis mpoBeneHHsS HOBTOPHOIO KypcCy
JKYBaHHS MpernapaTamMu 3ajii3a BiIMI4aJIOoCh MOBHE KJIIHIYHE Oy>KaHHS, M1IBUIIICHHS
PIBHSI CUPOBATKOBOTO 3ajli3a B cepenubomy a0 14,3 mxmons/n, 3umxeHHs: 333C mo
74,6 MKMOJIB/JI, pIBEHb TEMOTTIO0IHY Ta €PUTPOIIUTIB 3AJTUIIUBCS O€3 CYTTEBUX 3MIH.

BucnoBku. Ilpu 3amizone@iuuTHUX CTaHax y XBOPHUX CTOMATOJOTIYHOTO
MPOQUIIO CIIOCTEPITaOTHCS MapecTe3ii PI3HOTO CTYICHIO 32 IHTEHCUBHICTIO, TIJIOMICIO
Ta TPUBATICTIO. 3aCTOCYBaHHS MpemnapaTiB 3aji3a B KOMIUIEKCHOMY JIIKYBaHHI
CTOMATOJIOTIYHUX XBOPUX 3 CHAEPOINEHIYHUM CHHAPOMOM CIpPHS€ HOpMali3alii

KJIIHIYHOT KapTHUHU Ta JJA0OpaTOPHUX MOKA3HUKIB.
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BIIJINB MY3UKHN HA AYAITUBHY PEABIJIITAIIIO MALOIEHTIB I3
BTPATOIO CJIYXY

Ksasumona CeBna baxrisipiBaa
I'puubkoB Biaguciaas ApremoBu4
Crynentu

JI3u3a Anga BacuiiBHa

AcucteHT kadeapu OTOPUHOIAPUHTOIOTIT
M. XapkiB, Ykpaina

AxkrtyanbHicTb: OIllHKa BIUIMBY MY3MKM Ha ayAiTUBHY peaOumiTalio
NAIIEHTIB 13 BTPATOI0 CIyXY € HaJA3BUYAlHO aKTyaJbHOIO TEMOIO, TaK SIK MYy3UKa
MOKE€ CIPUSATH MOJINIICHHIO CHPUNHATTS MOBH, IO € Ba)JIMBUM ISl ayJlajbHOI
pealiniTarii JroJel 3 BTPATOI0 CIyXy, OCOOJMBO AITEH 3 BPOIKEHOI ab0 HAOyTOrO
riyxoToro. BoHa pomomarae po3BUBaTHM CIyXOBY YyBary, KOHIIEHTpAIll0 Ta
po3mni3HaBaHHs 3BYyKiB. KpiM Toro, my3mka MOXe BIUIMBATH HAa €MOLIMHHWI CTaH
MAalI€HTIB 13 BTPATOIO CIyXy, CHOPUSIOYM pelakcalli, 3HWKEHHIO CTpecy Ta
MOKPAIICHHI0 HacTporo. lle 0coOiMBO BaXIMBO B KOHTEKCTI pealimiTamii, ae
MAall€EHTA MOXYTh 3a3HABAaTH IICUXOJOTIYHOTO HABAHTAXKEHHS BHACHIJIOK BTpPATU
ClIyXy Ta ajanTtauii A0 HOBMX YMOB. KpiM TOro, My3mka BUKOPHCTOBYETbCS IJis
CTUMYJIFOBAaHHSI PYXOBOI1 aKTUBHOCTI Ta KOOpJMHALI y MAILIEHTIB 13 BTPATOIO CIYXY.
Bona moxe crnpuatd ¢i3uuHid pealumiTanii Ta MOJIMIIEHHIO PYXOBHX HAaBUYOK,
0COOMMBO B pa3l, SKIIO BTpaTa CIyXy MOETHYETHCS 3 IHIIMMU TOPYIICHHSIMHU.
My3uka BiJirpae BaxJIUBY POJib Y COIIANIbHIN 1HTETpallli, CTUMYJIIOIOUHN CITUIKYBaHHS
Ta CIUIbHI 3aHATTSA, 1[0 JOMOMAarae marieHTaM BiT4yBaTH ceOe YacCTUHOIO TPYNH Ta
oroueHHs1 [1]. Takoxk, 3aBISKH CyYaCHHM TEXHOJIOTISIM, TakKUM SIK KOXJI€apHi
IMIIJTAHTATH Ta ACUCTUBHI CIYXOB1 MPUCTPOI, My3UKa CTA€ JIOCTYMHOIO JJisi OLIBIIOI
KUTBKOCTI JIIOJIEH 13 BTPATOIO0 CIyXy. BUKOpUCTaHHS LIMX TEXHOJOTIN y MO€IHAHHI 3
MY3WUYHUMHU MPOTpaMaMU MOKE MOKPAILIUTH ayAialibHy peaduliTaliio Ta MiATPUMKY
CIIyXY.

Meta po6orm: JlociiKeHHS! CIPUMHATTS My3UKHU KOXJICAPHUMHU IMIUIaHTaMU
K €()EKTUBHOTO Ta 0€3MEYHOr0 METOAY JIKYBaHHS ITyXOTH.
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Marepiaaun Ta Meroau: [l mocsrHeHHS MeTH OyJIO BHKOPHUCTAHO Ta
omsiHyTO HaykoBi 0a3m PabMed, Google Scholar, Ha ix ocHOBi mpoaHnamizoBaHO
noHas 20 MEIUYHUX OTOPUHOIAPUHTOJIOTIYHUX CTaTeH.

PesyabTraT Ta ob6roopenHnsi: Ilig yac anamizy OaraThox iHQOpMAaIiTHIX
JDKepesl BCTAaHOBJICHO, IO MPOTITOM OCTaHHIX 25 POKIB BUKOPHUCTAHHS KOXJICAPHOI
IMIUTaHTaIll K €PEeKTHBHOIO Ta OE3MEYHOr0 METOMY JIIKYBaHHS TJyXOTH 3HAYHO
3pocio [2]. Tlepur imIuiaHTOBaHI MPHUCTPOi YCHINIHO YACTKOBO BiJHOBIIIOBAIIH
BTpauyeHy CEHCOPHY (YHKIIIfO, 3a JOMOMOTOI0 MPSMOi EJIEKTPUYHOI CTUMYJISIIT
HepBiB. CIoYaTKy OCHOBHOIO METOI0 Oylio HagaTh OOMEXKEHE CIIyXOBE BITUYTTS
JOJAM 13 TJIMOOKMM a00 TMOBHHM MOPYHIEHHSM CIIyXy. Xoya Mepill KOoXJeapHi
IMILJTAHTATH CIPSMOBYBAJIMCS Ha HAJAHHS MallleHTaM JEesKoi 3/[aTHOCTI CpuiMaTu
3BYKH Ta HaBiTh JOTIOMAarajid Bi3yaJlbHOMY YHTAHHIO MOBH, TEXHOJOTIS IIBHAKO
po3BuBasiacs. Ha cborofHimiHi feHb OUTBIIICTH JIIOJIEH 3 CY4aCHUMHU CHUCTEMaMH
KOXJICAPHUX IMILIAHTIB MOXYTh PO3YMITH MOBY, BUKOPUCTOBYIOUHU JIMIIE MPHUCTPIH,
32 YMOBH CHOPHSTIUBUX YMOB JUJIsl MPOCTyXoByBaHHs. OCTaHHI JOCIITKEHHS BCE
OlybIlIe 3BEPTAIOTHCA JI0 CHPUIHATTS KOPUCTYBa4aMH IMIUIAaHTATiB HEMOBHHUX 3BYKIB,
3okpema My3ukd [4]. Tlpu amamizi JoKepen, pO3NISIAETbCS  AOCHIIKEHHS,
0OTOBOPIOIOTHCA OMYOJIIKOBAaHI E€KCIEPUMEHTAIbHI PE3yNbTaTh 3 TCUXO(I3UIHUX
CIOCTEepeXeHb Ta (YHKIIOHYBAaHHSA TMPUCTPOIO, a TAKOXK HAMAIOTHCA TMPAKTHUHI
MPOTO3HIIIT IOAO0 MOKPAIICHHS CHPUUHSTTS MY3UKHU JUIsl KOPUCTYBAYiB IMILJIAHTATIB
y MaiiOyTHhOMY. TakoK Ba)KJIMBO 3a3HAYMTH, 10 JESKi MPOOJIEMH, SIKI BUHUKAIOTh Y
KOpHUCTYyBauiB ciyxoBux amapatiB (CA) mig yac mpocayXOBYBaHHSI MY3UKH, MalOTh
BiIHOIIIEHHS 1 A0 KoxyeapHux iMmuiantartiB (KI). Ogna 3 Takux npo6sem nos'sizaHa 3
BUCOKMMH MIKOBUMH piBHSIMH 3BYKY (10 120 ab SPL), ski BUHUKAOTH Tij dac
BUKOHAHHS >KMBOiI My3WKH. Jlesiki CIyXOBI amapaTh Ta KOXJI€apHi IMIUIAHTAaTH He
MOXYTh €()EKTUBHO BIOPATHCSA 3 TAKUMHU PIBHSMHU 4epe3 OOMEKEHUN TMHAMIYHHMA
mianma3oH MikpodoHiB 1 aHamoro-mudpoBux meperBoptoBauiB (ALIIl), mo moxe
NPU3BOJUTU JI0 cripuiiManux croTBopeHb [3]. Illmsxu BUpineHHs Miel mpooiemMu
MOXYTh BKJIIOYATH BHUKOpuUcTaHHs 24-pospsanux ALl abGo 3acTocyBaHHS

PEryab0BaHOTO MOCUIIEHHS MK MikpodoHnamu ta ALIIT.
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[Hma mpoGyiemMa CTOCYEThCS TOTO, SIK BMICT IIMPOKOTO JUHAMIYHOTO Jlana3oHy
MY3UKHA MOKHA BMICTHTH B OOMEXEHUU NUHAMIYHHUI Jiama3oH KOPHUCTyBaya, SIKAN
Moe ckmanatd jume 6-20 n1b g kopucTyBadiB KOXJIEAPHMX IMIUIAHTATIB. Y
CIIyXOBHMX amaparax L€ 3a3BHyail JIOCSATA€ThCs 3a JIONOMOrow OaraTOKaHaJIbHOI
aMILTITYIHOT KoMIpecii (aBTomaTuuHe peryitoBaHHs mnocuieHHsa, AGC). VY
KOXJICApPHUX IMIUIAaHTaTax oOJHOKaHainbHUM mnepenHii AGC 3acTOCOBYEThCS [0
IIMPOKOCMYTOBOT'O BXIJHOTO CHUTHaldy a00 Kepyluuid CHUTHal, OTpUMaHUN 13
IOTOYHOTO CEPEJHBOTO PIBHSA IIUPOKOCMYTI'OBOI'O CUTHAITY, BUKOPUCTOBYETBCS IS
KEepyBaHHs BIAOOPaXCHHSIM BEJIMYMHU OTHMHAIOYOI KaHAJTy B €JICKTPUYHUN CHUTHAI.
OpHak 1e Mo)Ke BUKIMKATH JEesAKl MpoOJieMH, BKIIIOYAIOYM 3HM)KEHHS PIBHS BCIX
YaCTOTHUX KOMIIOHEHTIB Y BHMAJKYy I1HTEHCHUBHOIO BY3bKOCMYI'OBOI'O CHTHAIY
(Hampuknan, cUIbHOrO 0Oacy), MO pPOOUTH NEAKI YaCTUHU MY3UKH BaXUUMH IS
CHPUMHATTS, a TaKOXX BBEJICHHS €(EKTIB MNEPEeXpEecHOl MOIYJALIi, SIKI MOXYTh
IPU3BECTH 10 KOJUBAHb PIBHS CTAOUIBHOTO 3BYKY (HAIPUKIAJ, Y BUNAAKY TPUBAIUX
CTpyH abo cmiBaHoi HOTH) [2]. MOXXIWBI IUIAXH BHPIIICHHS IUX MPOOIeM
BKJIIOYAIOTh BUKOPUCTAHHS KUIBKOX YAaCTOTHHUX KaHAIIB JUIsl CTBOPEHHSI CUTHAJIIB
pEeryJItOBaHHS TIOCUJICHHS, 110 TMOBUIBHO 3MIHIOIOTHCS, 1 BUKOPUCTAHHS TOBUIBHO
airoyoro (abo TMOABIMHOTO TOCTIMHOTO Yacy) aBTOMATHYHOTO PETyJIIOBAaHHS
MOCUJIEHHS 3aMICTh IIBUJIKO1I0YOTO.

BucnoBok: CepenHiii piBeHb CHPUWHSTTS PUTMY Yy KOPHCTYBaulB IMILIAHTIB
NOJIOHUH 10 THX, 110 MaOTh JIOAN 3 HOPMAJIbHUM CIIyXOM.

HagiTh Npu BUKOPUCTAHHI CKJIAIHUX OaraTOKaHaJIbHUX 3BYKOBHX IIPOLIECOPIB,
BU3HAUCHHS MEJOAIN € BUKIUKOM, OCOOJMBO 0€3 PUTMIYHMX ab0 CJIIOBECHUX
MIKA30K, X04a JCsKi KOPUCTYyBadl IMIIAHTIB MOKA3yIOTh TPOXHU Kpallll Pe3yJIbTaTH,
HIK BUITQJKOBI.

O1iHKa COpUMHATTSA TeMOpY 3a €KCIEPUMEHTAIbHUMU MPOLEAypaMU 3arajioM
€ He3a/I0BUIIBHOIO.

KopucrtyBaui iMIUIAaHTIB 4acTO BBaXarOTh SKICTh MY3WYHUX 3BYKIB MEHII
MPUEMHOIO, HIXK JIFOAU 3 HOPMAJIbHUM CIIyXOM.

[Iporpamu HaBYaHHS CIYXy MOXYTb MOKPAIIUTH CyO0'€KTUBHE CHPUUHSITTS
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MY3UKH KOPHCTYBa4aMH IMILJIAHTATIB.

[ToxpaieHHst CHOPUMHATTA BHUCOTH 3BYKY MOXIIMBE 3aBISKH PO3pOOII
1HHOBAIlIMHUX 3BYKOBHX ITPOIIECCOPIB, 5Kl €()EeKTUBHIIIE BUKOPUCTOBYIOTh YacOBI Ta
MPOCTOPOBI MIAOIOHN ENEKTPUYHOT CTUMYJISALII].

Jns oci6 3 iMIUIaHTaTamu, SKi MawTh JOCTYIl JO aKyCTHYHOTO CIyXY,
KOMOIHOBaHa aKyCTHYHA Ta EJEKTPUYHA CTUMYJSIiS MOXXE 3HAYHO TMOJIMIIIATH
CHPUMUHATTS MY3UKU MOPIBHSIHO 3 TIIyXHUMH O0CO0aMHU, SIKi MOKJIAIal0ThCs BUKIIOYHO

Ha aKyCTUYHHM CITyX, 110 3a0€3Meuy€eThCsl iXHIMU IPOTE3aMHU.

CIIMCOK BUKOPUCTAHHUX JIUKEPEJI:

1. Playing Music May Improve the Gait Pattern in Patients with Bilateral
Caloric Areflexia Wearing a Cochlear Implant: Results from a Pilot Study /
A. Hallemans et al. Frontiers in Neurology. 2017. Vol. 8

2. McDermott H. J. Music Perception with Cochlear Implants: A Review.
Trends in Amplification. 2004. Vol. 8, no. 2. P. 49-82.

3. Moore B. C. J. Listening to Music Through Hearing Aids: Potential
Lessons for Cochlear Implants. Trends in Hearing. 2022. Vol. 26.
P. 233121652110729.

4, Greasley A., Crook H., Fulford R. Music listening and hearing aids:
perspectives from audiologists and their patients. International Journal of Audiology.
2020. Vol. 59, no. 9. P. 694-706.
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AHAJII3 MAPKEPIB HUTOJII3Y Y HAHIEHTIB 31 CTEATOTUYHOIO
XBOPOBOIO ITEYTHKH, ACOIIMOBAHOIO 3 METABOJITYHOIO
JANCOYHKIHICIO, 3A KOMOPBI/THOCTI
3 HET'OCHITAJIBHOIO TIHEBMOHI€TIO

Manapuk Ouabra €BreniBua

Paunncoka IBanna BacuiiBua

I'apaceBu4 Osexcangpa CepriiBHa
BykoBUHCBHKHI JIepyKaBHUN METUYHUN YHIBEPCUTET
M. YepHiBiii, Ykpaina

Beryn. KoMopOigHICTh CTEaTOTMYHOI XBOPOOHW II€UIHKH, acOIIHOBaHOI 3
Metaboniynoto auchyskuiero (CXIT MJI), ta nerocmitanpHoi mHeBMoHiT (HII) €
aKTyaJlbHUM TUTaHHSAM CyYacHOI MEIUIIMHU B 3B’SI3Ky 3 HIMPOKUM TOIIAPEHHSIM
3aXBOPIOBAHb CepPe/l MOMYJISIIII.

3a manumu pociaimpkeHas NHANES III (Third National Health and Nutritional
Examination Survey) cepex  Mami€HTIB 13  HOPMalbHOI  Macow  Tijia
posnoBciokeHicTh CXIT MJI cranoButh 10 16% BuUMankiB, y XBOpUX 3
OXXUPIHHAM-T10 76%.

Mera poboTu. BcraHoBHUTH OCOOJMBOCTI 3MIH JEAKHX IOKa3HUKIB
010XIMIYHOTO aHaJli3y KpOBl1 y MALI€HTIB 31 CTEATOTUYHOIO XBOPOOOIO MEYIHKU 32
HasIBHOCTI CYNMyTHHOT HETOCHITaIbHOI THEBMOHIi.

Marepiaiau Ta Mmetoau. O6ctexeno 67 xpopux Ha CXIT M/ Ha T OXuUpIHHS
[ crynmens: 3 sxkux 32 xBopux Ha CI' 13 oxupiHHAM | cT. Ta KOMOpPOIIHOIO
HETOCMITAIbHOIO TTHEBMOHI€t0 cepenuboi  TspkkocTi  (III rpyma) (1 rpyma)
(gonoBikiB-18, xiHok — 14 oci6), 35 xBopux Ha CI' 13 oxupinuam [ cT. (40JI0BIKIB
oyno 20, xiHok 15 oci0) (2 rpyna).

Pe3yabTaTtH Ta 00roBOpeHHsi. AHaJI3 HEOpPraHocrnenu(PIigIHUX O10XIMIYHUX
MapKepiB MOLIKOKEHHS MeulHKU Bka3zye Ha Te, mo CXII 6e3 HIT cynpoBopxyBaBcs
AKTUBHUM IIMTOJII30M T'eNaTOlUTIB: BCTAHOBJICHO MiJBHUINEHHS aKTUBHOCTI ACAT y
2,0 pasu ta AnAT -y 2,9 pazu (p < 0,05), Boguouac, mpu CXII i3 HII akTuBHICTH
AcAT — nepeuniuia nokasHuk y 130 y 3,0 ta AnAT — y 3,8 pasu (p < 0,05).
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Koeoiuient ne Pitica nepeOyBaB y mexax 3HmxkeHHs y 1,2-1,4 pa3u y MopiBHIHHI 3
I130 (p<0,05), mo Bka3ye va CXII, skwmii 3anexas Big HassBHOCTI HIT (p<0,05).

VY xBopux Ha CXII 6e3 HII 3apeectpoBana icToTHa rinepoutipyOiHemis, 110
MepEBUIIyBaia BMICT y KpoBi 3araipHOro Oumipy6iny y 1130 B 1,7 pasu (p < 0,05).
IIpu 11b0My BMICT KOH’IOTOBaHOTO OuTpyOiHY mepeBUIllyBaB HOpMYy y 2,1 pas3u
(p < 0,05), Hexon’roroanoro OuIipyoiHy — y 1,6 pazu (p < 0,05). 3a nassaocti HII
npu CXII mnoka3HUKKM 3arajdbHOrO, TMPSAMOTO Ta HENpPSAMOro OuTipyOiHy
nepeBunlyBasiivn nokasHuk y I130 BignosigHo y 2,4 pasu, 3,9 pasu ta 1,9 pasu
(p <0,05), omnak Bigpi3HSUIMCS BiJ TMOKa3HWKa y rpymi xBopux Ha CXII mume
BIZIHOCHO BMICTY 3arajJlbHoro Ta mpsMoro Ouipyoiny (p < 0,05). 3MiHu
BUIIE3a3HAYEHNX TIOKA3HUKIB BKa3ylOThb Ha (opmyBanHa y xBopux Ha CXII
LHUTOJITUYHOTO CUHAPOMY M K01 akTuBHOCTI, a npu CXII i3 HII — cTeaTorenarury
MOMIPHOi aKTUBHOCTI.

BucnoBku. IlepeOir crearorenarutry 3a KOMOpPOIMHOCTI 3 OxkupiHHAM Ta HII
XapaKTEPU3y€EThCS BHILOK YacTOTOK IUTOJITUYHOTO CHHIPOMY Yy MOPIBHSHHI 3

xBopumu Ha CXII 6e3 HII y 2,2 pa3u.
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MOP®OPYHKINOHAJIBHASA XAPAKTEPUCTUKA COCTOAHUA
CTPYKTYPBI TPYBUATBIX KOCTEM ITPU IT'MITOIIAPATUPEO3E

Maxmynanuena /I,

CTylCHTKa (pakynabTeTa MeJuaTpuu U HapOIHON METUIIUHBI
Hayunsiii pykoBOguTEN !

lepaanes K. C.

JOTICHT Kadeaphl aHATOMHH, TATOJIOTHUECKON aHATOMUS
Tamkentckoro Ilequarpuueckoro Meguuuuckoro Mucturyra.

AKTyanabHOCTBh. [Ipu rumomnaparupeo3e OTCYTCTBUE WM HEIOCTATOYHOCTh
IITT" Heu3zO0exHO COMPOBOXKIACTCS pPa3BUTUEM THUNOKalbleMuu. K OCHOBHBIM
MATOr€HETUYECKUM MEXaHU3MaM OTHOCATCS: CHUKEHHE aKTMBHOCTH OCTEOKJIACTOB C
YMEHBIIICHUEM BBICBOOOXKICHUSI KaJbI[Usi M3 KOCTEH; TMOBBIIICHUE OSKCKPEIHH
KaJIbLASI C MOYOHM; TMOJABJICHHUE CUHTE3a KAJIBIUTPHUOJA B IMOYKAX M CHHIXKCHUE
a0bCcopOIMM KaJIbIUs U3 KUIICYHUKA.

Heab. WM3yuuts wmopdosiornyeckne OCOOCHHOCTH OCTEOAPXUTEKTOHUKHU
TpyO4aThIX KOCTEM MpPHU SKCIEPUMEHTATIBHOM THUIIONAPATUPE03€ B 3aBUCUMOCTH OT
MPOBOJIMMON KOPPEKIIUH.

Marepuan u mMeroasbl. i1 SKCriepuMEHTa MCIOJB30BaIn J1aboparopHbie 24
KpPBICAT B MECSYHOM BO3pacte, ¢ Maccou 122+2,13 r. I'mmomaparupeo3 BbI3BaIU
xupyprudeckum  myteM  (dnektpokoarymsiued  OLDK).  AnanusupoBaiu
npeABapuTeIbHbIE pe3yabTaThl MojdydyeHHble B 14-, 30—gHelt HaOmroneHwUs.
['ucromornueckue npenaparbl ObUIM OKPAIIeHbl TeMAaTOKCUIIMHOM J03WHOM U 10 Ban
I'uzony. B Mopdomerpuueckux HUCCIEIOBAHUAX H3MEPSIN JIMHEUHBIC pPa3MeEphl
KOMIIAKTHOM KOCTH, TOJIIIUHBI TPAOEKyJl U 00beM KOCTHOTO KaHalla.

Pesyabrarbl. [lo  dKkcriepuMEHTaNbHBIM  JaHHBIM ~ MOP(OJIOTUUECKOTO
HCCIICIOBAaHUS OTMEUEHO, YTO B 00EUX cepHusax KpbIC Ha 14 JeHb Moclie Ha CTeHKaxX
KOCTHOTO KaHajla OTMEYAJIUCh YYaCTKH TPAHYIAINMOHHONW TKaHU C OOJNBIINM
KOJIMYECTBOM KPOBEHOCHBIX COCYIOB, CKOTUICHHsS MakpodaroB u ¢udpobmactos. B
TPYIIE )KUBOTHBIX JICUCHHBIX TPAIUIIMOHHBIM METOAOM, B TAaHHBIN CPOK HAOIIOIECHUS

KOCTHas TKaHb CTCHKHM KaHalla 66Z[peHHI>IX KOCTel Oblia pa3peiKEeHa 3a CUCT
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YBEIIMYEHHBIX B TUAMETPE raBEPCOBBIX KaHAJIOB.

BBII0O OTMEYEHO pacIIMpEHUE MEKTPAOCKYISIPHBIX MPOCTPAHCTB BCIIEACTBUE
Na3yIIHOW U OCTEOKIJIACTUYECKOM pe30opOIuu, a B ry04aToil KOCTHOW TKaHU OTMEUYEHO
UCTOHYECHHE Tpalekyl. B ydacTkax KOpPKOBOM IJIACTHHKH y KpbIC 00eux cepuii
oTMeyanach ciaabasi nepruocTanbHas peakisi B BUAE CETU KOCTHBIX TpaOeKylsl pa3Hou
creneHu 3penoctd. OTanuMs B 3HAYEHUSX Iuadu3ap -HOro KaHalla B 3TOT CPOK B
o0enx cepusix ObUTM HEAOCTOBEpHBIMH. TonimuHa (GOPMUPYIOIICHCS Karcyibl,
3aMOJHAOMIEH MPOCTPAHCTBO MEXKAY CTEHKOW KOCTHOTO KaHAJla U MOBEPXHOCTHIO
KOMITAKTHOM IJIACTHUKH, BO BTOPOM cepuM OblIa TOCTOBEPHO OOJBIIE, YEM B MEPBOU
cepun: paznuna cocraBuia 0,0068 mxm. Ilokazarenu cpeaHeil oObEeMHOW 0JIH
HOBOOOPa30BaHHOW KOCTHOW TKaHM B MeTadu3apHOW 30HBI y >KHUBOTHBIX TEPBOU
cepun Obut goctoBepHo Beime Ha 0,104 kB.mxkm. Yepes 30 nHeil mnocne
KOMILUIEKCHOM Tepanuu ¢ MpUMeHeHueM J[-KalbliMHa y KUBOTHBIX OOCHX CepHii
COXpaHsUlach CJIa00  BBIp@KEHHAs IMEPUOCTajbHAs pEaKklus C YCHJICHUEM
MUHEpaJIN3alnd XPAMEBOI0 MAaTPUKCA POCTKOBOM 30HBI, K IEPUPEPHUSIX KOMITAKTHON
IJIACTUHKKA KUBOTHBIX Ha OTJAENBHBIX YyYacTKax Mpuiexana (HopMHUpYIOLIAscs
Karicyina, cocrosiias u3 GuOpOIUTOB CO CTOPOHBI HAAKOCTHUIILI. BBIBOBI:

l. VY runomapaTUpeOuHBIX SKUBOTHBIX 0€3 KOPPEKIMU MHUHEPaIbHOTO
oOMeHa SIBJIEHMsI OCTEONOpo3a B MPOLECcce HKCIEPUMEHTa HapacTalu: yBEINYHIOChH
YUCJIO YYacTKOB TMa3ylIIHOM W OCTEOKJIACTUYECKON pe30pOLMH, HCTOHYEHHBIX
KOCTHBIX TpaOEKyd, pacIIMpeHHBIX MEXKTPAOCKYISIPHBIX MPOCTPAHCTB, YTO
COMPOBOXKJAJIOCH MOCTENEHHBIM JOCTOBEPHBIM CHUKEHUEM CPeIHEN 00bEMHOMN J10JIU
KOCTHOM TKaHW.

2. B COCTaB KOMILJIEKCHOM Tepanuu AKCIIEPUMEHTAIBHOIO
TUIONApaTUpeon3a C BKJIOYEHHEM IMpenapara J[-kaibliriHa, MOP(OJIOTHYECKUX H
MOP(POMETPUYECKUX HWCCIENOBAaHUN TIOKa3ajdM, 4YTO 3HAYUTEIHHO OTMEYaeTCs
YBEJIMYCHUE MHHEpPATU3alli KOCTHOTO MaTpUKCa, YTONIICHHE KOCTHBIX O0aJok,
KOCTHasi pe3opOLus CHU3UIACh, KJIETOYHOM COCTaBe HAOMIOaNach CABUT B CTOPOHY

OCTCOLIMTOB.
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AKTYAJIBHICTh BUKOPUCTAHHS TEPAIIL BIOJIOTTYHOI'O
3BOPOTHBLOI'O 3B’SI3KY Y JIKYBAHHI IITCP B YKPATHI B YMOBAX
TPUBAIOUYOI BINCBKOBOI AI'PECII

Omnpsa €Bren BacuwiboBuy,

J.MeJ.H., mpodecop, 3aBiayBad kadeapu rmeuxiarpii,
HapKOJIOT11, MEIUYHOT TICUXOJIOTIi Ta ICUXoTepanii
YepuoBa Tersna MuxaidjiiBHa,

TI'opsiues IlaBso LiionopoBuy,

€Epmypaki I1aBio IlerpoBuy,

K.M€[I.H., TOIIEHTH KadeapH Mncuxiarpii,

HApKOJIOT11, MEIUYHOT TICUXOJIOT1i Ta ICUXoTepanii
Opnecpkuiil HAIIOHATLHUNA METUYHUMN YHIBEPCUTET
M. Opneca, YkpaiHa

Beenennsi. [loctrpaBmatnunmii crpecoBuil posnazn (IITCP) — ue cepito3nuit
NCUXIYHUHN PO3JIaJ, SIKHH MOKE PO3BUHYTHCS Y JIIOACH, sIKI MEepexuan abo cranu
cBigkamu TpaBMatuyHoi noxii. Cumnromu ITTCP MoXyTh OyTH BHUCHAXJIMBUMHU Ta
3HAYHO BILJIUBATH HA AKICTh JKUTTS JIIOJIUHU.

Yepe3 TpuBaroYe MOBHOMACIITAOHE BIMCHKOBE BTOPTHEHHS POCIMCHKOT
denepanii B Ykpainy npobiema [ITCP crana Han3suuaiiHO akTyaiabHOK. MiJIbHOHH
YKpAaiHIIIB TIEPEXKUIIN JKaXJIMBl TPABMU BIMHM, TaKl SIK BTpaTa OJU3bKUX, PYWHYBaHHS
JIOMIB, HaCUJIBCTBO Ta 1HINI >KaXJWBI Mofli. Lle mpu3Beno 10 3HAYHOTO MOUIMPEHHS
I[ITCP cepen naceneHHst Ykpainu. Xoda (papmakoreparis € MONMIMPEHUM METOIA0M
nikyBanHs [ITCP, Bce OinbIle yBaru NpuaiIIEThC HEMEIUKAMEHTO3HUM ITIIXO/aM,
TaKUM SIK Teparis 010J0T14HOr0 3BOpoTHOTO 3B's13KY (B33-Teparis).

Merta podoru. OmuianTi e()EeKTUBHICTh 3aCTOCYBaHHS Tepamii 010J0Ti4HOTO
3BOpoTHOTO 3B 513Ky (B33-Tepanis) y koMiuiekcHii 1onomo3i ocodam i3 ITTCP.

Marepianu Ta MeTOAM JOCHiAXKeHHsl. MeTa-aHami3  JIOCIIKEHb,
npucBsiueHui epekTuBHOCTI 3actocyBaHHs b33-Tepamii y oci6 i3 [ITCP 3a ocranni
10 pokis.

PesyabraTu nociaigxenns. Ornsag gociimkens 2014-2023 pokiB mokaszas, 110

Teparmiss Ol0JIOTIYHOTO 3BOPOTHOTO 3B'SA3KY MPHU3BOAUTH 1O 3HAYHOTO 3HIDKCHHS
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cumnroMiB IITCP, 30kpema TpuBoru, rinep30y/pkeHHS Ta YHUKaHHA. JlocmimkeHHs
TaKkoX Noka3anu, mo b33-Tepamist moxe 0yTu kopucHoro ais namieHTiB 3 [ITCP, ski
HE pearyroTh Ha 1HII METOJIH JIIKYBaHHS.

b33-tepamist mponoHye yHIKaJIbHUN Ta MEPCIEKTUBHUM MIAXiJ 10 JIKyBaHHS
IITCP, saxuii 6e3mocepeHb0 BIUIMBaE Ha (Pi310JIOTIUHI peakiiii, MOB'A3aHl 3 UM
posnmagom. Ilim dwac ceancy Tepamii O10JOTIYHOTO  3BOPOTHOTO  3B'SI3KY
BUKOPUCTOBYIOTHCSl ~ CIICIIaibHI ~ JAaTYMKKA JUIS  MOHITOPUHTY  (i310JIOTIYHUX
napameTpiB, TAKUX SIK YAaCTOTa CEPIEBUX CKOPOUYEHBb, M'S30Ba HAMpyra, MPOBIIHICTh
HIKIpH Ta Temreparypa Tina. Lli maHi B pexxumi peaabHOro yacy Bi3yali3yIOThCS Ha
eKkpaHi y Burisial rpadiki, miarpam abo 1HmUX 300paxeHb. lle mae maimieHTy
MOKJIUBICTh YCBIJIOMUTH CBOi1 (hi310JIOTIUHI peakilli Ta iX 3B'SI30K 3 €MOIIMHUM
CTAaHOM. 3a JIOTIOMOIOK TepamneBTa MallleHT BYUTHCSI KOHTPOJIOBATH  CBOI
(b1310JI0T1UHI peakKiiii.

[lepeBaramu Tepartii 01070T1YHOTO 3BOPOTHOTO 3B'SI3KY € HACTYITHE:

. [Ipsmuii BrmuB Ha (izionoriyndi peakuii: b33-tepanis O0e3nocepeHbO
BIUTMBA€ Ha (i310JIOTIUHI peakilii, siki Jexxarb B ocHOBI cumintoMmiB [ITCP, Takux sik
TPUBOTA, JIPATIBIUBICTH Ta MOPYILICHHS CHY.

. [nguBinyaneauii  migxia:  Lledt Merox  JIKyBaHHS — IMIJIOHMPaEThCS
IHIUBITyaJIbHO JJIi KOKHOTO TAIli€EHTa, BPAXOBYIOYM MOTO YyHIKajdbHI MOTpeOW Ta
(1310JI0T14HI peakuii.

. HeinBasuBHicTh Ta OesneuHicTh: b33-Tepamiss € HEIHBa3MBHOIO Ta
O€3MEeYHOI0 MPOIEAYPOIO, III0 POOUTH ii MPUBAOIMBUM BapiaHTOM JIs JIIOJIEH, SIK1 HE
XOUyTh MPUUMATH JIIKK a00 MPOXOIUTH 1HII OUTbII IHTEHCUBHI METOU JIIKYBaHHS.

. HonatkoBi nepesaru: JlocmimkeHHs moka3ytoTs, o b33-Tepamis Moxe
MaTh JOJATKOBI TIE€peBard, Takl sK TIOKpAIIEHHS SKOCTI CHY, 3HHUXEHHS
apTepiaTbHOTO THUCKY Ta MOKPAIEHHS YIPABIIHHS 00JeM.

. JIoOBHEHHST A0 1HIIMX MeToAIB JiKyBaHHs: b33-tepamis Mmoxe
e(DEeKTUBHO BUKOPHUCTOBYBATHUCA pPa3oM 3 IHIIMUMHU MeToaamu JikyBaHHs I[ITCP,
takumu sk, Hanpukian, KIIT, 3a0esnedyroun OUIBII KOMIIEKCHHM MIIX1A 10

OJly>KaHHSI.
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b33-tepanist BrumBae Ha IITCP yepe3 kinbka MexaHI3MIB, SIKI POOIATH il
0COOMMBO  aKTyaJbHHUM  METOJOM  JIKYBaHHS B  yMOBax  TpPHUBAIOYOro
MOBHOMACIIITAOHOTO BIHCHKOBOI'O BTOPTHEHHS POCIMChKOI eaeparlii B Ykpainy:

. 3HmKeHHs 30y KeHHs: HaBuaHHS TeXHIK penakcallii Ta CaMOKOHTPOJIIO
nonoMmarae mnamientaM 3 [ITCP 3au3uTH piBeHb 30y/HDKEHHS, 10 MOXKE MTPU3BECTH 10
3MEHIICHHS] CHUMIITOMIB TPHUBOTH, JPATIBIMBOCTI Ta TMOPYIIEHHS CHY, fKI €
MOIIMPEHUMH MTPOOIEeMaMHU Ccepell YKpaiHIliB, K1 MEPEKUIN TPaBMU BiHU.

. [Tokpamenns perymsmi emoriid: b33-Tepamis Moxke JIOMOMOITH
narieHTam 3 [ITCP kpaie ycBiomiIiOBaTH Ta pPEryiIOBaTH CBOi €MOIIli, 0 MOXeE
MOJICTIITUTH iM CIIpaBy 3 TPaBMAaTHYHHMH CIIOTaJaMH Ta TEPEKUBAHHAMH, SIKI €
kimouoBuMH pakropamu po3BUTKy [ITCP y moneid, siki mocTpaxaaiv BiJl BIHHH.

. 3MiHa KOTHITUBHHUX CXeM: 3allyueHHs 10 ceaHcy b33-tTeparmii TexHIk
penakcaili Ta CaMOKOHTPOJ0 Moxe ponomortd mnamieHtam 3 [ITCP 3minuTH
HEraTHBHI KOTHITUBHI CXEMH, SIKI MOXYThb IMOCHIIOBATH iX cuMmnToMu. Ll cxemwu
4acToO MOB'SI3aH1 3 MOYYTTSIM O€3MOpajHOCTl, Oe3Hali Ta CTpaxy, Kl MOXYTh OyTH
0COOJIMBO aKTyaJlbHUMH JIJIS JIFOJIEH, K1 IEPEKUITU BIHHY.

. [TinBuieHHs camoe(eKTUBHOCTI: JIOCATHEHHS YCIIXy B 3aCTOCYBaHHI
3a3HAYCHOI BUIIE KOMOIHAII MOXE ITIJIBUIIUTH CaMOC(PEKTUBHICTh IMAIIEHTIB 3
[ITCP, mo MoXe ITOMOMOTTH iM BIOPAaTHCS 3 CHUMIITOMaMH Ta MOKPAIIUTH SIKICTh
KUTTA. Lle 0coOIMBO BaXKJIMBO B KOHTEKCTI BIMHM, KOJM JIIOJU MOXYTh BlA4yBaTu
cebe 0e3nmopaHIMU Ta BTpayaTy Bipy B MallOyTHE.

b33-teparmis Moxe OyTH KOpUCHOIO Ay drofei 3 pizuumu ¢opmamu IITCP,
o0 poOuTh ii 0COOIMBO aKTyallbHOI B YKpaiHl, Ji¢ 3Ha4Ha YacTHHA HACEJICHHS
Nepekuiia TpaBMHU BIHHU:

. borioBuii TITCP: Berepanu Ta BIHCHKOBOCIY>KOOBIIl, SIKI 3aXMILAIOTh
VYkpainy Bij poCIChKOT arpecii, a TaKoXK MUBIIBHI 0COOM, SIKI TUM YU 1HIIUM YHHOM
Opanu ydacth y OOWOBHUX [iX, MOXYTh MaTH TMOTpeOy B Teparii 010J0TIYHOTO
3BOPOTHOTIO 3B'sI3KY 7151 Tof0J1anHs cumintoMiB [TTCP.

. [ITCP, noB'si3anuii 3 HaCHJIbCTBOM: JIt0o/H, SIKI MEPEKUITN HACHIBCTBO

Ml 4ac BIWHU, Take sK 3TBAITYBaHHS, Hamaau ab0 TEPOPUCTUYHI aKTH, TAKOXK
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MOXYTh MaTu otpedy B b33-Teparmii.

. [ITCP, mnos'szanuit 3 mnepemimeHusMm: Jlroau, ski Oynu 3MyIleH1
MOKMHYTH CBOI JOMIBKM 4epe3 BiiHYy (BHYTpilllHb omnepeMimieHi ocoou — BIIO),
MOXYTh BiIUyBaTU TpUBOTY, cTpax Ta iHII cumnToMu [ITCP, ski MoxyTh OyTu
noJieriieHi 3a gornomororo b33-reparrii.

BucHoBKH. BiblIicTh ICHYIOUMX JOCHIKEHB MATBEPIKYIOTh €()EeKTUBHICTh
b33-tepamii mpu mikyBanui IITCP. Takum dYuHOM, MOXXHA 3a3HAYUTH, IO Y
BiJlokpemiieHoMYy Bumaaky b33-tepamis He € nmananeero Big [ITCP, ane Bona moxe
OyTH e(peKTUBHUM METOJOM JIIKyBaHHS, Ta MOXe OyTH BHECEHa J0 HOBHX
npotokodiB MO3 Ykpainu, mo po3poOJsat0ThCs, Y NOEIHAHHI 13 MICUXOTEPaIli€l0 Ta
IHITMMHU METOJIaMH, 10 OYyJM BXKE 3a3HAYCHHMH Y TIONEPEIHIX CTaHAapTaxX HaJlaHHS
MenuuHoi gonomoru mnpu IITCP, mo moxxke TOMOMOTTH JIIOASM, SIKI TEPEKUIH
TpaBMU BiiiHHU, BropaTtucs 3 cumnromamu [ITCP Ta mokpamuTé CBO€ TCHUXIYHE

3/10pOB'sl.

BUKOPUCTAHI J’)KEPEJIA:
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Biofeedback 2014:42.

2. Scheinost D, Stoica T, Wasylink S, Gruner P, Saksa J, Pittenger C et al.
Resting state functional connectivity predicts neurofeedback response. Front. Behav.
Neurosci. 2014; 24(8): 338.

3. Chot, Yun-Jung, Eun-Joo Choi, and Eunjung Ko. "Neurofeedback effect
on symptoms of posttraumatic stress disorder: A systematic review and meta-

analysis." Applied Psychophysiology and Biofeedback 48.3 (2023): 259-274.
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HEBE3IIEKA OJJHOPA30OBHUX EJIEKTPOHHUX CUT'APET: BIIJIUB
KYPIHHSA HA CTAH 310POB’S CTYAEHTIB-ME/IUKIB

IHaBaoBa Ouena OuekciiBHa

1.M.H., ipodecop kadeapu 3araabHOI

Ta KIiHI4YHOT marodizionorii im. J[. O. AnpnepHa

Jirrap AJsina €BrediBHa

Jlynenko Ipuna BosiogumupiBaa

MepkyaoBa €nuszaBera OsekcaHapiBHa

3n00yBaui BuIoi ocBitH 111 MenquuHoro gakynpTeTy
XapKiBChKHI HAIlIOHAILHUNA METUYHUI YHIBEPCUTET, Y KpaiHa

Beryn. ¥V cBITOBOMY pEeWTHHIY KpaiH 3a KUIBKICTIO KyplLiB YKpaiHa 3aiimae 17
Miciie 00 KOXXHOTO AHS B YKpaiHi mamuth 45% uvonoBikiB 1 9% XiHOK, a cepen
MOJIOJI L1 MOKa3HUKHU CTaHOBIATH 45% toHaK1B 1 35% miBuat. KypiHHS €1€KTPOHHUX
CUTapeT € CKJIAJHUM MEXaHI3MOM, BIMXaHHS 1 BUJUXAHHSA aepo30Jf0, KU 4acTo
Ha3UBAIOTh MApOl0, SKUM MOKE BUKJIMKATH PI3HOMAaHITHI MATOJIOT1YHI TPOSBHU B
Oprasi3mi Kypus 1 € HeOe3MEeUYHUM ISl THX XTO HOT0 OTOYYE.

EnekTpoHHI curapet# MICTATh HHM3KY TOKCHYHMX PEYOBHH, BKJIIOYAIOUU
HIKOTHH, alleTOH, (JOpMAaJIbJETiA Ta 1HII XIMIYHI CHOJYKH, SIKI MAalOTh MOTEHIIIHO
IIK1JIMBUHM BIUIUB HA Pi3HI CUCTEMHU OPTaHI3MY.

[{# mkignuBa 3BMYKA Ma€ HEraTWBHUN BIUIMB Ha MO30K JIIOJAMHH, 3MIHIOIOYU
HEHWPOXIMIIO MO3KY, L0 BIUIMBAa€E HA HABYaHHSA, NaM'Th 1 yBary, NMpU3BOJAUTH IO
PO3BUTKY 3aJIEKHOCTI, CIPHUSE TOSBI CTPECy, TPUBONKHOCTI Ta 3MIHIOE 3arajbHHI
MICUXTYHUM CTaH.

KpiMm TOro, €1eKTpOHHI CUTapeTh MOKYTh HETaTUBHO BIUIMBAaTH HAa (DYHKIIIIO
CEPIIEBO-CYAMHHOI CHCTEMH, TiBUIIYIOUYH apTepiaIbHUA THUCK 1 9aCTOTY CEPIIEBHUX
CKOPOYEHb, 30UIBLIYIOYN PU3HK PO3BUTKY aTEPOCKIEPO3y, TinepTeHsii Ta iHdapKTy
MiOKapJa. 3 ypaxyBaHHSM BHWIICHABEICHOTO, BAXKIWBO PO3YMITH 3arpo3u, sKi
CJIGKTPOHHI CHUTapeTd MaroTh ISl 370POB'Sl CTYACHTIB-MEIMKIB, PO3YMIHHS IHX
3arpo3 MOKe COpUSITH po3poOI1ll eheKTUBHUX CTpATEriii MPOPIIaKTUKHU Ta KEpyBaHHS

MU HpO6HeMHI/IMI/I IMUTAHHAMHA B MCIAUYHOMY CepeI[OBI/IH_Ii.
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Mera poOoTu monsirae y 3’ACyBaHHI BIUIMBY KYPIHHS OJHOPAa30BHX
€JICKTPOHHHUX CHUTapeT Ha CTaH 3/I0pOB'S CTYACHTIB-MEIUKIB [UIIXOM OMHUTYBAaHHS Ta
aHaJ13y HayKOBOI JITEpaTypH, a TaKOXK y po3poOIll peKoOMeHJaIlll CIpSIMOBaHUX Ha
301IbIIEHHS YCBITOMIICHOCTI CTY/ICHTIB-MEIUKIB IIOA0 MOTEHIIIMHUX 3arpo3 KypiHHA
JUTSl IXHBOT'O BJIACHOTO 3JI0POB'SL.

Marepian i Metoam pgociimkeHHsi. PoOoTra TpyHTYeTbCs Ha aHami3i
pe3yNbTaTiB HAYKOBUX JOCIHIIKEHb OITyOJIKOBAaHUX B HAyKOBUX CTaTTIX Ta
BUJIaHHSAX CTOCOBHO PO3YMIHHS MEXaHI3MIB IIKIJJIMBOTO BIUIMBY KYPIHHS
CJICKTPOHHHUX CHUTApeT Ha OKPEeMI CHCTEMHU OpTaHi3My 1 CTaH 3/I0pOB's B LIJIOMY Ta
NPOBEJCHHI OMUTYBAaHHSA CepeJl CTYIEHTIB-MEIUKIB JJii BU3HAYCHHS iXHBOTO
CTaBJICHHS 1O KYpIHHSI €JIEKTPOHHHUX CHUTapeT 1 PIBHIO YCBIJOMJIEHHS MOKJIMBHX
HACJIIJIKIB JIJIs1 3[I0POB'S.

OnutyBaHHs OyJ0 MPOBEAECHO 3a JOIOMOIOK aHKETyBaHHS Ha 0a3l cepsicy
Google. byno 3anydeno 127 pecnonaeHTiB; 37% — niB4aT 1a 63% — XJIOMIIIB, BIKOM
1o 25 pokiB. IluTtaHHA cTOCYBaJMCh YacTOTH, MOTHUBIB KYpIHHS €JIEKTPOHHHX
CUTapeT, HAsBHOCTI OYyJb-IKUX CHUMITOMIB YIIKO/DKCHHS OpraHiB 1 cucteM abo
MOTIpUIEHh y CTaHl 3J0pOB'Sl TMOB'A3aHUX 3 IiXHIM BXHMBaHHSAM Pesynbratu
aHKeTyBaHHs OyJO [MpOaHaJIi30BaHO 3 BUKOPUCTAHHAM MAaKeTy 3aBAaHb Y
KOMIT t0TepHiii mporpami Microsoft Excel.

PesyabTatn Ta iX oOroBopenHsi. Iliciii mpoBeneHHS ONMUTYBaHHS Cepel
CTYICHTIB-ME/IMKIB CTaJI0 OYEBUAHMM, L0 B)KMBAHHS OJHOPA30BHUX EJIEKTPOHHHUX
CUTapeT € JOCUTh NOLIMPEHUM B LboMy cepepoBuili. Ha nymky 60% onurtaHux,
KYpPIHHS €JEeKTPOHHHUX CHUTapeT € Ccroci0 mojonaHHsi crpecy, Toai sk 30%
PECTIOHJICHTIB 3a3HAYIIIM, 110 BXKUBAIOTh EJIEKTPOHHI CHUTApPETH 4Yepe3 COIlaIbHHIMA
tuck 1 Jume 20% CTyIeHTIB MOBHICTIO YCBIJIOMJIIOIOTH BCl MOJKJIMBI HaCIIIKH,
MOB's3aHI 3 IIUM BUJOM KypiHHA. Y TIpOIleci aHaii3y BIAMOBIEH PECTIOHEHTIB
3’4CyBaJloCh 10 0aratro 3 HUX CIOCTEpITalOTh HETaTUBHI BIUIMBH KYpIHHS
€JIEKTPOHHUX CHUrapeT Ha pi3HlI CHCTEeMH oOpraHizmy. 3okpema, 35% onuTaHux
3a3HAUMJIM TOTIPIIEHHS $KOCTI JMXaHHS Ta TMOABY KallUllo, II0 MOXe OyTu

MOB'A3aHUM 3 JII€I0 TapiB €NEKTPOHHUX CUTapeT Ha JiereHl. 25% CTyAeHTIB CBITYHIN
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PO HETAaTWBHHWI BIUIMB KYypIHHS HAa HEPBOBY CHUCTEMY Ta BiJI3HAYAIOTh IOSBY
po3naniB cHy. Kpim toro, 15% cTyneHTIB BIAMITHIM MOSBY 3MiH B CTaHI IIKIpU
(cyxicTh 200 BUCHIIN), III0 MOXKE OYTH 3yMOBJICHO TOKCHYHHUM BIJIUBOM €JICKTPOHHUX
curapet Ha mkipy. Hapemri, 20% onuTaHuX BiA3HAYHIIU, 110 TOCTIMHO BiTIYBAaIOTh
TUCKOMGOPT y KUBOTI, MEPIOJAUMYHO TMOSBY TacTpoe3odareaibHoro pedirokcy, 1o
MOKe OyTH HACTIAKOM TMOJpa3HEHHS MUIYHKOBO-KHMIIKOBOrO TpakTy. OTpuMaHi
pe3yNbTaTH BHUCBITIIOIOTh MOSIBY HU3KM HETaTUBHUX HACHIJKIB U CTaHy 3J0POB'S
CTYJICHTIB Ha TJI1 BUKOPUCTAHHS €JICKTPOHHUX CHUTAPET 1 OOIPYHTOBYIOTh BaXKJIMBICTh
HAJaHHS CTyJACHTaM-MEIHKaM JOJaTKOBOi 1HQoOpMalii g MiJBUIICHHS IX

0013HAHOCTI B IIbOMY MTUTaHHI Ta MIATPUMKH HUMU 3JI0POBOTO CIIOCOOY JKHUTTS.

BucnoBku. OTpuMaHi pe3ysibTaTd JOCHIIKEHHS JEMOHCTPYIOTh, IO KYpPIHHS
CJIEKTPOHHUX CHUTApeT € CYTTEBOIO IPOOJIEMOIO CEpell CTYACHTIB-MEIUKIB KHUTTA
SAKMX YacTO IOB's3aHE 13 BILUIUBOM (PAKTOpIB CTPECY, BEJIMKUM HaBAaHTAKEHHSM Ta
BIJICYTHICTIO PEXHMY. Y TaKMX yMOBaX CTYJEHTH BHKOPUCTOBYIOTH EJIEKTPOHHI
CUTapeTH B SIKOCTI 3ac00y pernakcariii, SKuii Mo>Ke TOIIOMOI'TH BIIOPATHUCS 31 CTPECOM.
OT1xe, 00poTh0a 3 KypIHHIM €JIEKTPOHHUX CUTapeT BUMAarae KOMIUIEKCHOTO MiAXOMY,
JIe TIIEBUM BBAXAETHCS HAJAHHS JTOJAATKOBOI Pi3HOOIYHOI 1H(OpMAIlli PO PU3UKH Ta
HACJIAKM KYpiHHS €JIEeKTPOHHHUX CUTApEeT, PO MepeBard 3JJ0pOBOTO CIoco0a KUTTS,
AKUW BOHHM, SIK MAWOYyTHI MEAWYHI MpPAliBHUKH, TOBUHHI MPONAryBaTu Cepel CBOIX

MMaI[l€CHTIB.
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I'OCTPUH APTEPIAJIBHUM TPOMBO3 SIK YCKJIATHEHHSI
NEPCUCTYIOYOI ®OPMU ®IEPUJISIII IEPEICEPIb
(KJITHIYHUI BUTIA TOK)

Iikagos Imutpo BasepiiioBuu

Cmouin IBan OsiekcaHapoBu4

3n00yBaui BuIoi ocBiTH Il MenuuHOTO hakynbTeTy
I'onuapoBa Harans MukoJsaiBHa

JIOKTOp MEIMYHUX HaykK, podecop kadenpu xipyprii Ne 2
€Brymenko Ouexkcanap BacuiboBuy

noktop ¢inocodii, acucteHT kadeapu xipyprii No 2
XapKiBChKHM HAI[lOHATLHUM MEAUYHUIN YHIBEPCUTET

M. XapkiB, YKpaina

Beryn. Ha choropnimHiii eHb OCHOBHOIO NPUYMHOIO CMEPTI y CBITI €
MaToJIOris 3 OOKY CepLeBO-CYAMHHOI CUCTEMH, IIOPOKY Bl SIKOI MOMHUpae Maixke 18
MIH Jrojed. OgHuM 13 TakuX 3aXBOpIOBaHb € (iOpuidiisi mepeacepiib, 10
PO3IIHIOETHCS K OAWH 13 MPOBIAHUX (AKTOPIB PU3MKY TPOMOO3Y MaricTpajbHUX
aprepiid. Jlo TOro , BBaXKaeTbcsl, N0 MOCTiHA (mepcucTtyroua) popma Ppiopumsii
nepeacepar (PII) mae OUIBII BUCOKHI PHU3MK TPoMOO3y 4u emOosizarii, HDK i
napokcusMalibHa popma.

Mera poboru. MeToro Hamoi poOOTH € OrjsiA Ta y3arajJbHEHHS CyYaCHHUX
MIIXO/IB 10 MPOOJEeMHU MIarHOCTUKH 1 JIIKYBaHHS TOCTPUX apTeplaJbHUX TPOMOO3iB
Ha ¢oHi noctiitHoi ¢opmu DIl Ta BHU3HAYEHHS aNTOPUTMYy HAJAHHSA JOIOMOTH
XBOPHUM Ha PI3HMX €Tanax JIKyBaHHS.

Marepiaiau Ta Mmetoau. Y poOOTi pO3MISIHYTUN KIIIHIYHUNA BUMAJ0K XBOPOTO
Ha nepcuctyouy Gopmy ®II. Bynu BukoprcTani METoAu aHai3y, CIIOCTEPEKEHHS Ta
y3araJbHEHHS, @ TAKOK OMUCOBUHN Ta TOPIBHSUIBHUIN METOIH.

PesyabTatn Ta 0OroBopenHsi. Bimomo, mo mpu ¢iOpwismii nepencepanb
3HAYHO MiJBUIIYIOTHCS MMOKAa3HUKHU PiBHS TKAHMHHOTO aKTHBATOpa IJIa3MiHOTEHY Ta
¢iOpuHOTEHY, SKIi  BBaXAKOTHhCH  (aKTOpaMU  PUBHKY  CEPIIEBO-CYIUHHUX
3axBoproBaHb. [Ipo akTHBallil0 cUCTEMU 3ropTaHHs KpoBi y xBopux Ha DI cBiAUUTS 1

TOM ¢akT, MO Ha TJII AHTUKOATYJISHTHOI Teparii, a TaKOoX MICJs BIJHOBJICHHS
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CHHYCOBOTO PUTMY, BMICT MapkepiB (piOpHHO- Ta TPOMOIHOYTBOPEHHS 3HMXKYETHCS
710 HOpMaJIbHUX 3HAYCHb.

Hapoaumo kimiHIuHMM BUmagok xpoporo. [lamient M., 72 pokiB, cTpaxaae Ha
nepcuctydy Gopmy (idpmsnii nepeacepap 6mm3pko 10 pokiB, cocTepiraeTbes y
CIMEMHOTO JIIKaps Ta KapiioJyiora, aje BIIMOBIISETHCS BiJ IIOJACHHOIO 3aCTOCYBaHHS
Jmikapchkux 3aco0iB. Emizomuuno mpuiiMae Cotanon 80 mr, Bambcakop 80 wr,
Kmomigorpens 75 mr. 3BepHYBCS 10 OpUraad €KCTPEHOI MEIUYHOI JTOTIOMOTH 3i
CKapraMy Ha IHTCHCUBHHUM HUIOYMH OUIb y MpaBiid HUXKHIA KIHIIBII TPOTATOM 6
roJiiH, 11 OHIMIHHS, HEMOXJIMBICTh BUIbHOI X0b0M. Takwii cTaH BiAMIYa€e BIIEpIIE.
[IpoTSiroM OCTaHHBOTO MICSIS JIKH, MPU3HAYEH] CIMEWHHUM JIIKapeM, HE MpUiMaB
yepe3 BiacH1 ynepemkenHs. O06'ektuBHo: AT — 150/90 mM pT. cT., mysbsc — 94 yi/xs,
EKT — ¢i6punsuia nepeacepap, YCC — 100 ya/xB, moBHa Ojokaga MpaBOi HIKKH
nmyudka ['ica, qudy3Hi nopyiieHHs mpoiieciB penosisgpusaiii. [IpaBa HIDKHS KiHITIBKa
MapMypOBOTO KOJBOpPY, XOJOJHAa Ha JOTHK, OojicHa mpu mnambnamii. [lkipHa
YyTIAUBICTh NopyuieHa. [lynbcamiss B AUISHKaX MHIAKOJIHHOI Ta CTETHOBOI apTepiid
BiJicyTHs. JIiBa HMXKHS KIHIIIBKA 3BUYAHOTO KOJIbOPY, TEIIa, MyJbcallisd 30epexeHa.
JlonmoMora, HamgaHa Opuraaorw, ckjajajla BHYTPILIHbOBEHHE BBEICHHS PO3YMHIB
renapuny 13 pospaxyHky 100 OJl/kr ta meramizony HaTpito 1000 mr. XBoporo
VIIMATAICHO 10 TPO(UIBHOTO XIPYpPriuHOTO BIIUIIJICHHS TOCTPUX 3aXBOPIOBAHb
CYIUH.

Bapro Bim3HauuTH, MO JUIS MIATBEPUKEHHS J1arHO3y TOCTPOro TPOMOO3y
HEOOX1JH1 JOJAaTKOBI METOAM OOCTEeKEHHsS, Taki sK aHriorpadis ta Y3JI, uio
BU3HAYAIOTh PIBEHb 1 CTYyMiHb OOCTPYKIIi Ta AaroTh Ouiblie i1H(opMamii mpo
XapaKTep MaToJOTIYHOTO Tpoiiecy (eMOoItis, TpoM003) 1 CTaH KoJaTepalbHUX CY/IHH.
VY pasi roctporo aprepiaJbHOro TpoMOO3y MOKHA BHUSBUTH O3HAKHW OPTaHIYHOTO
YpaKEHHSI apTepiit.

['ocTpuii TpomMOO3 € aOCOMIOTHUM IMOKA3aHHSM J0 XIPypriyHOro JIIKYBaHHS,
OCKIJIbKM KOHCEpPBAaTHBHA Teparis HE MOXKE MOBHICTIO JII3yBaTH TpoMO abo eMOoul.
KoHncepBaruBHa Tepamisi Mae Miclie JIMIIE Yy MAaII€HTIB y KPUTUYHOMY CTaHi, MpH

SIKOMY KPOBOOOIT B ypa)K€HiM KIHIIIBIIl aJICKBAaTHO BiHOBJICHUH. MeToro mae OyTu
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ycyHeHHs1 (akTopiB, IO CHOPUAIOTH HporpecyBaHHio imemii. Kowmmeke
TEparneBTUYHUX 3aXO/IB Ma€ BKIIOYATH y ce0de aHTHKOAryJsHTHI, Jie3arperaHTHi,
TPOMOOJIITHYHI Ta CIIa3MOJIITHYHI 3aco0u. Takok HE0OXiJHO MpU3HAYATH MperapaTu,
[0 TIOKPAIIYIOTh MIKPOIMPKYJIAIII0, IEHTPAIbHY TeMOAMHAMIKY Ta MeTaOoivHi
nporecu. HailOubin MOMMPEHUMH TPOMOOMITHYHUMHU 3aco0aMU  ChOTOJHI €
ypOKiHa3a Ta ii aHanoru (Harpukiaj, CTPENTOKIHA3a, CTPENToAeKa3a, CTPenTasa), 1o
0e3ImocepeTHbO aKTUBYIOTH TpodiOpuHOmi3uH (tiasminoren). [Ipemapatu MoskHa
BBOJIUTH BHYTPIIITHBOBEHHO KPAIJIMHHO JEKUIbKa JHIB JI0 JOCSATHEHHS KJIIHIYHOI
BIAMOBII (CHCTEMHUN TpoMmOodi3uc) abo BHYTPINIHBOAPTEPIATBHO MIISTXOM
BCTAaHOBJICHHSI KaTeTepa Oe3nocepeHbo y TpoMO (MicieBuil TpomoOoOJi3uc) abo
MpOKCUMaJbHiIIe TpoMOY (JIOKaJIbHUM TPOMOOII3HUC).

HaligieBimmM 13 aHTUKOAryJsHTIB MOPAMOi [ii, MO 3aCTOCOBYIOTHCS IS
NiKyBaHHSI TOCTPOi apTepianbHOI HEMPOXiZHOCTI, BBAKAIOTh TremapHH. Moro mis
MOJISITa€ 'y TEPEIIKO/KAHHI YTBOPEHHIO TPOMOIHY, TUM CaMHM OJIOKYIOYH IPOIIEC
3rOpTaHHs KpOBil. AHTUKOATyJISHTHUI ePeKT po3nounHaeTbes yepe3 10-15 xB mics
BHYTPIIIIHBOM ’SI30BOTO T4 OJpa3y Iicis BHYTPINIHPOBEHHOrO BBEJCHHA. MOro
TPUBAIICTh CKJadae npubau3Ho 4-5 roa. JloboBa mo3a remapuHy BapilO€ThCS Bijl
30000 no 50000 OJ. JlikyBaHHSI IPUIHATO BBaKaTH €(PEKTUBHHUM Y pasl, SKIIO Yac
3CiIaHHsI KPOB1 MEPEBUIIY€E BUXITHUN piBeHb y 2-2,5 pa3u. Yce Ouible mepeBara
HAJA€ThCA TIpermaparaM, 00 € HHU3bKOMOJICKYISIPHUMHU (PaKiisiMd TemapuHy
(kmekcaH, eHOKcamapuH, ¢pparmin).

JlikyBaHHSI TOCTPOTO apTEPIAIbBHOIO TPOMOO3Y XIPYpriyHUM HUIIXOM MOJIATAE
y BUAQJIECHHI TpoMOy 3 MPOCBITY aprtepli 3a gomnomMoror karerepa Porapri. Lleit
Karerep sBisie COOOI0 THYYKHMU €JIaCTUYHWUN TMPOBITHUK JiamMeTpoM 2-2,5 MM i3
arUTiKaIlifHO KaMeporo. 3 0JIHOro OOKY BIH Ma€ MaBiIbHOH, 0 SIKOTO MPUEAHYETHCS
IIIPHIl, & 3 1HIIOTO — TOHKHM HAMpaBIISIOUMA JaTeKCHUU OanoH. Po3kpuBaeThes
Oidypkarisi cTeTHOBOI apTepii JUIsl apTepii HUKHIX KIHIIBOK Ta OidypKalis mie4oBoi
apTepli AJig apTepiid BepXHiX KiHIIBOK. [licisi nboro poOUThCS monepeyHuil po3pi3
apTepii, KaTeTep MPOCYBAETHCS IO MICIA OKIIIO31i CyuHU 1 porryckae TpomO. [ToTim

0aJlOH HaMOBHIOIOTH PIAMHOK 3a JOMOMOIOI IINpHUIIA 1 BUIAIAIOTH KaTeTep.
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Hagytuit OGamon Butiarye tpomOoBuii 3rycrok. Komu mpoxiaHicts apTepii
BIJTHOBJIIOETHCA, BIJOYBAa€ThCS BIATIK KpOBI yepe3 aprepioTomiuHui oTBip. Ha
apTepiabHUN pPO3pi3 HAKIQAalOTh CyAWHHI IBH. [l BugajgeHHS TpPoMmOiB 3
nepudepuyHux apTepii Ta Oidypkarii aOpTH Moke OyTH BUKOPUCTAHUIN OaTOHHUN
KateTep. Y BHUIAJKaxX TSOKKOI imemii 3 HaOpsikoM (ctyminb I A) abo M’s30BUMH
koHTpakTypamu (ctyminb III B) mokazana dacmioroMis sl BIAKPUTTA Ta
MOKPAICHHS KPOBOTOKY TKaHHH.

[IpodinakTuka aprepialbHUX TPOMOO3IB € BXKJIMBOI METOK MPH JIIKyBaHHI
MAIli€HTIB 13 TEpPCUCTyr4or (opmoro Gidpwsmii mepeacepab. KirodoBoro €
AHTUTPOMOOTHYHA TEparis, 110 MOKa3aHa BCIM MallieHTaM 3a BUHSATKOM 110MaTUYHOT
®Il Ta BuMagKiB, KOJW € TMPOTHUIIOKA3aHHA JO ii MpOBEACHHSA. 3acCTOCYBaHHS
AHTUKOATYJISHTIB 3HAYHO 3HIXKYE PU3HK TpoMOOyTBOopeHHs. CaMe TOMY MOCTIMHUN
MIPUIOM TpernapaTiB 11€i TPyNu € 000B'I3KOBOI0 YMOBOIO BTOPUHHO1T TPO(PIIIAKTUKH .

BucHoBkH. AptepiaibHUI TpOoMOO03 € OJHUM 13 HaliHeOe3MeUHIINX HACIIIIKIB
nepcucTyrouoi popmu G1opuiALii nepeacepap. Came ToMy, CBOEUYACHE JIIKYBaHHS Ta
NpodUIAKTUKA JAHOTO TMOPYLIEHHS PUTMY € 3alOpyKOI0 3MEHIICHHS BUHUKHEHHS

YCKJIaAHEHb.
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MEPBUHHU BUXIJ] HA THBAJIIJTHICTH, JOPIYHA JIETAJIBHICTh TA
CMEPTHICTb JOPOCJIOI'O HACEJIEHHSI YEPHITIBCBKOI OBJIACTI
B IOBOEHHUU MEPIO BHACJIJIOK 3JIOAKICHUX HOBOYTBOPEHD

CanabOknuii I'ennaniii OJekciiioBuy,
JT.MeJI.H., ipodecop

3aBigyBau Kadeapu rpoMaJiCbKOro 3J10pOB’s
lens FOpiit MukonaiioBu4

JTOKTOPAHT Kadepu HAyK MPO 300POB’ S
YKropoAchbKuil HalllOHAIBHUN YHIBEPCUTET
M. Ykropoa, Ykpaina

Beryn. 3a ganumu  aHamizy HayKoBUX 1H(OpMAIIWHUX JKEpeN, piBEHb
3aXBOPIOBAHOCTI HACEJEHHS YKpaiHM Ha 3JI04KICHI HOBOYTBOPEHHS BIPOIOBX
OoCcTaHHBOrO JecATUITTA A0 2020 poKy KOJIMBAaBCS HE3HAUHOTO 3 CEpeAHbOPIYHUM
MPUPOCTOM TMOKa3zHMKa MeHiie HiK 1% [1-3]. ¥V 2020 pori 3apeecTpoBaHO pi3ke
3HUKEHHS TOKa3HUKa 3aXBOPIOBAHOCTI, 1m0 ckiaino 18,2% 1 Oyio 3ymoBieHE
3MEHILIEHHSIM 3BEPHEHb 3a MEAUYHOIO JOIoMOroro BHachiaok nanaemii COVID-19 B
Vkpaini. KinpkicTs BusiBieHux B Ykpaini y 2020 poiii BUMaJIKIB 3aXBOPIOBAaHHS Ha
3JI0SKICHI HOBOYTBOPEHHS 3MeHIIWIach Ha 27,1 THC. MOPIBHSAHO 3 YCEPEIHECHOIO
KUIBKICTIO BUSIBJICHUX BHUMAAKIB 3axBoproBaHHs y 2015-2019 pokax.

B 2021 poui mnoKa3HUK 3apeeECTPOBAHOI 3aXBOPIOBAHOCTI B YKpaiHl 3pic
nopiBHsiHO 3 2020 pokom Ha 6,0%, mpu 1pomy BiH OyB HkuuM Ha 13,3% y
nopiBHAHHI 3 nepeananaemMivaum Ha COVID-19 2019 pokowm [4].

Mera: nocmiauTd Ta NpOaHadi3yBaTW MEPBUHHUNA BHXIJ Ha 1HBaJiAHICTH,
JIOpIYHY JIETAJIbHICTh Ta CMEPTHICTH HacelieHHs YepHIriBChbKOT 00J1acTi BHACITIIOK
3JI05IKICHUX HOBOYTBOPEHb B IOBOEHHUI MEPioJ,.

Marepianium Ta Meroam. Mamepiaiu: CTaTUCTUYHI JlaHI KOMYHaJIbHOTO
HEKOMEpUIHHOro mianpueMcTBa “YepHITIBCBKUN MEIWYHUN LEHTp Cy4acHOi
oHkouorii”YepHiriBcbkoi oOnacHoi paau 3a 2019-2021 pp. Ilpu 3piBHAHHI
MOKa3HUKIB TT0 YepHITiBChKiil 06yacTi 3 gaHuMU 1o YkpaiHi. [Tokasauku mo Ykpaini

po3paxoBaHi 0e3 ypaxyBaHHs ngaHux 1no AP Kpum Ta npu HEmoBHUX AaHUX IO
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Houenpkiit  Tta  Jlyrancbkii

MEINKO-CTaTUCTHYHUHN, CTPYKTYPHO-JIOT1YHOTO aHaJi3Yy.

o0acTax.

Memoou:

010J110CEMaHTHYHUH,

Pesyabtarn. Ha mouyTtky pocnijpkeHHs OyJlo BHBYEHO Ta MPOAHATI30BaHO

ITIOKAa3HUKHU ICPBUHHOTO

BUXOJY

Ha

1HBaJI JHICTH

A0pOCJIOTr0  HACCJICHHA

YepHIriBcbKoi 001acTi BHACHIIOK 3JI0SIKICHUX HOBOYTBOpEeHb. OTpHrMaHi pe3yjabTaTu

HaBeIeHO B Ta0. 1.

Taoaunnsg 1

IlepBuHHMIA BUXiX HA IHBAJIAHICTH HaceJleHHs: YepHIiriBcbKkoi o0J1acTi

BHACJIIOK 3JI0KICHUX HOBOYTBOpPeHb, Ha 10 Tuc. HacesieHHs, 2021 pik

IlepBuHHA iHBaNiAHICTH AOPOCIOrO IlepBuHHa iHBaNIHICT HACEIEHHS PALE3JaTHOTO
AnminicTpatusHi TepuTopii HACCJICHHA Biky
abc. 3H. TToka3HuK abc. 3H. TMoka3HUK
Paiionn
BaxMaubkuit 36 10,4 26 11,7
BobGposuipbkuii 16 6,3 12 7,1
Bop3usHChkuii 20 8,1 15 10,1
BapBHHCHKHIT 9 7,3 8 9,9
ToponHsHCHKHIA 14 6,4 13 9,1
TuHsAHCHKHI 12 49 10 6,2
Kosenenpxnii 37 10,6 24 10,6
Koponcexmii 14 7,7 14 12,0
KoprokiBebkuii 33 16,2 19 13,6
KynukiBebkuii 11 8,5 8 10,3
MeHchKui 19 6,9 12 6,7
Hixuncokuii 15 6,9 14 10,7
H. — CiBepcbkuii 18 8,7 15 10,9
Hociscbkuit 14 6,3 14 9,6
Ipunyupkuii 27 9,4 21 115
PinkuHCHKHI 32 15,0 23 17,2
CeMeHIBChKHI 20 14,6 13 14,1
CHOBCBKHUI 14 1,7 14 11,7
CocHUIBKUIT 10 7,0 8 8,7
CpiGHsHCBKHIT 13 14,7 9 15,0
Tananaiscbkuit 6 6,0 4 6,1
YepHiriBcbKuii 42 10,0 29 10,9
Micra
M. Hizxun 49 8,8 41 10,5
M. Ipunyku 42 9,6 35 11,8
M. YepHiriB 261 11,1 199 11,9
O6unacts 2021p. 784 9,6 600 11,0
2020p. 853 10,3 632 11,4
2019p. 957 11,6 671 12,3
Vxpaina 2020p. 8,5 8,9

AHani3 HaBeleHUX B Ta0d.l maHUX BKazye Ha 3HIKCHHS [MOKa3HUKIB
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NEPBUHHOTO BUXOJY JOPOCIOTO HAceNeHHs oO0JacTi Ha I1HBANIAHICTh BHACIIIOK
3JIOSIKICHUX HOBOYTBOPEHbB, aJIe MPU IIHOMY BHHHU € BHUIIMMH HIX B CEPEIHBOMY IIO
KpaiHi. BkaszaHli TOKa3HUKHM MarOTh JOCTOBIPHI  BIAMIHHOCTI B  poO3pi3i
aJIMiHICTPATUBHUX TEPUTOPIii 00IACTI.

HactynHum KpokoMm JociipkeHHsT byno BHUBYEHHS MOKa3HUKIB PIYHO1
JIETANBHOCTI MPHU 3JIOSIKICHUX HOBOYTBOPEHHSX SIK OJHOTO 3 MOKAa3HUKIB SKOCTI Ta
e(eKTUBHOCTI CIIeIiali30oBaHOI MEIUYHOi JomoMord. B Xomi mocmimkeHHs Oyiio
BCTAHOBJICHO HAWBHUIII TMOKAa3HUKUA PIYHOI JIETAJLHOCTI HACTYMHHUX JIOKaJi3alisax
3JI0SIKICHUX HOBOYTBOPEHB: pak crpaBoxoay — 59,3% (2020 p. — 60,0%), pak
nuryHka—58,2% (2020 p. - 54,4%), pak Tpaxei, OponxiB, JjereHiB 57%
(2020p.-56,9%), pak rinotku — 42,6% (2020 p.-43,5%), pak poToBOi
nopoxxHuHu-42,6% (2020 p. — 36,5%).

Jlani BUBYAJIMCS Ta aHAII3yBaJIMCS MOKA3HUKU CMEPTHOCTI HaceleHHs 00JacTi
BHACIIIJIOK 3JI0AKICHUX HOBOYTBOPEHBb. AHaJI3 CTATUCTUYHUX JaHUX MOKa3aB, IO B
2021 pori BHACHIIOK 3JIOSKICHUX HOBOYTBOPEHb B 00OiyacTi momepiio 1713 xBopux
(2020 p. —1876), npu 1BOMY MOKAa3HMK CMEpPTHOCTI ckiaaB 176,9 wa 100 THC.
nopocioro HaceieHHs (2020 p.-190,9). HeoOxigHo 3a3HAYMTH, IO Yy MOPIBHSAHHI 3
2020 poxom naHui MoKa3HUK 3HU3MBCA Ha 7,3%. [Ipu npoMy BKa3zaHU MOKA3HHUK B
oOnacTi € HIWKYMM HDK cepeadiii mo kpaini: 209,0 ma 100 Tuc. HaceneHHS
(2020 p.-217,4), 3uu3uBcs Ha 4%.

[Toka3sHUK CMEpPTHOCTI BHACTIJOK 3JIOSIKICHUX HOBOYTBOPEHb CUIBCHKOTO
HaceneHHs ckiaB 157,4 na 100 tuc. cimbcbkoro HaceneHHs (2020p. — 196,0) npu
3HM>KEeHHI Ha 19,7%, 110 € BUILIMUM HIXK B CEPEAHBOMY IO 00JIACTI.

[IpoBemenmii  aHaji3  TOKa3aB, IO IOKAa3HUK  CMEPTHOCTI  BHIIIEC
cepeanboobsacHoro B CocHuiibkoMy paiioni — 284,0, bop3usHcbkoMy paiioni-250,4,
YepHiriBcbkomy paiioHi — 246,8, Pimkuachbkomy paiioni — 232,1, HociBcekomy
pationi — 206,7, H.-CiBepcbkomy paiioni — 194,9, Cpibusacprkomy paiioni — 190,9.

B cTpykTypi cMepTHOCTI HaceneHHs obiacti y 2021 pori Ha mepuioMy MicIi
OyB pak Tpaxei, Oponxis, jsereuiB — 14,8% (2020 p.—14,7%), Ha apyromy pak

nuynka—10,6% (2020 p. — 9,9%), TperbomMy pak TpsAMOI  KUIIKH Ta
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PEKTOCUTMOIIHOTO 3'€elHaHHs, pak aHyca 6,3% (2020 p. - 5,8%) deTBepTOMYy pak
MosiouHoi 3ano3u 6,0% (2020 p. — 7,4%), n'stomy pak 00010Boi KuIIKH — 5,7%
(2020 p. — 7%).

Y 40NIOBIKIB Ha MEPUIIOMY MICIl Cepe]] MPUYMH CMEPTHOCTI OyB pak Tpaxet,
OponxiB, nerexiB — 20,7%, Ha ApyroMmy Micii pak nutyHka — 11,4%, tperbomy Miciii
pak mepenMixypoBoi 3aio3u — 8,5%, uderBeproMy MICII paKk MOPSIMOi KHUIIKH Ta
PEKTOCUTMOITHOTO 3'€IHAaHHSA, aHyca - 6,6%, m'aToMy Miclll pak riaoTku — 6,4%.

VY KIHOK Ha TepIIOMYy MICI cepell MPUYUH CMEPTHOCTI OyB pak MOJIOYHOI
3amo3u — 16%, Ha npyromy Micii pak Tia Matku —9,8%, TpeTboMy MicCIi pak
nuryaka — 9,3%, yetBepromMy Micii pak se€qHuMKiB — 8,7%, m'aTromy Micii pak
06oa0Boi kumku — 7,0%.

BucHoBkH. 3a pe3yabTaTaMy MPOBEACHOTO JOCTIIKCHHS BCTAaHOBJICHO, IO B
YepHIriBcbKid 00J1aCTI B JOBOEHHUN TEPIOJ 3aPEECTPOBAHO 3HIDKEHHS IMOKAa3HUKIB
MEPBUHHOTO BUXOJy JOPOCJIOrO HACEJICHHS Ha 1HBAIIHICTh BHACTIJOK 3JI0SKICHUX
HOBOYTBOPEHb 3 JOCTOBIPHMMH BIAMIHHOCTSIMH B pPO3pi3l aJMIHICTPATUBHUX
TEPUTOPINA 00JACTI MPU BUIUMHU BIANOBIAHUMH MOKa3HUKAMH HIXK B CEPEIHBOMY 10
KpaiHi. B xoai JOCHIIPKEHHS] BCTAHOBJIEHO BUCOKI MOKa3HUKH PIYHOI JIETAIBLHOCTI 3
HaWBUIIUMHU TIpU paky ctpaBoxomy — 59,3% (2020 p. — 60,0%), paky HuUTyHKa —
58,2% (2020 p. - 54,4%), paky Tpaxei, OpoHxiB, ysereHiB 57% (2020p. — 56,9%) Ta
paky riotku — 42,6% (2020 p.-43,5%).

[Toka3zHuk cMepTHOCTI HaceleHHs oOnacTi B 2021 polii BHACTIAOK 3JOSKICHUX
HOBOYTBOpPEHB B 00Jacti ckiaB 176,9 na 100 tuc. nopocioro HaceneHus npu 190,9 B
2020 pori: 3umxkeHHs Ha 7,3%. [Ipu iboMy BKa3aHU# MOKa3HUK B 00JIACTI € HUKIUM
HiK cepeaHii mo kpaini: 209,0 na 100 Trc. Hacenenns (2020p. — 217,4).

CtpykTypa CMEPTHOCTI BHACHIJOK 3JIOSIKICHUX HOBOYTBOPEHb y YOJIOBIKIB Ta

KIHOK Ma€ JOCTOBIPHI BIJIMIHHOCTI.
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CHOCIB XKUTTSA CTYJAEHTCBKOI MOJIOJI B YMOBAX BITHU
YKPATHU IPOTHU POCIMCBHKOI BINCHKOBOI AI'PECII: 3A JAHUMH
COLIOJIOTTYHOI'O JOCAIIKEHHS

CanabOknuii I'ennaniii OJekciiioBuy,

JT.MeJI.H., ipodecop

3aBigyBay Kadeapu rpoMasiCbKoro 370poB’ s

yieH ['O «Bceykpaincbka acomiartis (axiBIiiB

3 TPOMAJICHKOTO 3/I0POB’ 1%

Binak-Jlyk’snuyk Bikropis Mocunisna
K.ME€JI.H., JI0Ll., IOUEHT. KadeIpu HayK Npo 30pOB’s
yiieH ['O «Bceykpaincbka acomiartis (paxiBiiiB

3 TPOMAJICBKOTO 370POB’s»

I'onyapenko IBan IropoBuy

MaricTp Jpyroro poKy HaBYaHHS 3a CIEIIAIbHICTIO
«I'pomanceke 310pOB’s»

Knanosa Oxcana BsiyecsiaBiBHa

acrnipaHT Kadeapu HayK npo 3/10pOB’s

VY KropoJCchKuil HAIlIOHAIBHUNA YHIBEPCUTET

M. Yxropoa, YkpaiHa

Beryn. AHani3 pe3ynbTaTiB HAYKOBUX 1H(QOPMALIMHUX JKEpeN BKazye Ha Te,
[0 CTaH 3[0POB’S JIIOJWHU 3HAYHOIO MIPOIO 3JICKUTH BIJ] CLIOCOOY JKHUTTS OCOOH,
HassBHOCTI B He€l MIKIJUIMBUX JJIsI 370pOB’S 3BUUOK Ta PIBHS 3JI0POB’S cepe
ocobucTux mpioputetis [ 1-5].

Mera: BCTAHOBMTHM CIIOCIO KUTTS CTYJEHTCHKOI MOJIOAI B YMOBax BiilHU
VYkpainu npoT pociiichKOi BIMICKKOBOI arpecii.

Marepiaim Ta MeTtOoau. Mamepianu:  pe3yabTaTH  COIIOJOTIYHOTO
TOCIIDKEHHST cepen 95 cTyneHTiB meauyHux (akynbTeTiB Ta 112 CTyaeHTIB
(bakynpTeTIB HE MeIUYHOTO Tpodimto. JaHi MPo ONMUTAHWUX CTYJCHTIB HABEACHO B
Ta0n.1. AKTUBHICTb pecrnoHAeHTIB ckiana 47,5% s CTyIeHTIB MEIUYHUX
dakynpreTiB Ta 56,0 % nas cTyAeHTIB (pakyabTeTIB HE MeAuyHOro mpodito. B
IIJIOMY XapaKTePUCTHUKAa OINWTAaHWX CTYJCHTIB BIJMOBIJA€ iX TeHEpaJbHIN

cykynHocTi. byno pozmano mo 200 anker. JlochimkeHHs NpoBoauiiocss Ha 0asi
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VY3KropoAChbKOT0 HalllOHAJIBHOTO YHIBEPCUTETY B OepesHi-KBITHI 2024 poKy.

Taoaunsg 1
XapakTepucTUKA PeCIOH/IEHTIB
IToka3Huk CryneHTH MeTUYHUX Crynentu
bakynbpTeTIB (haKynbTeTIB HE
MEANYHOTO
podiro
abc % abc %
Kypc naBuanss
[lepmmii Kypc 21 22,1 42 37,5
Hpyruii kypc 17 17,9 12 10,7
Tperiii Kypc 15 16,8 36 32,1
YerBepTuil Kypce 9 9,5 27 24,1
[’siTHii Ta WIOCTHIT KypcH 33 34,7 S 4,5
Crarb
YomnoBik 51 53,7 62 55,4
Kinka 44 46,3 50 44,6
Miciie npoXKuBaHHS
Baoma 19 20,0 36 32,1
['yproxxutok 54 56,8 41 36,6
3HiMa€E KBaPTUPY 15 16,8 23 20,5
Ia1IIE 7 7,4 12 10,7
CimeliHuii ctan
OnpyxeHui 16 16,8 47 41,9
HuBUIbHUN IITI00 9 9,5 17 15,2
Onun 70 73,7 48 42,9
Memoou: 010J1I0CEMaHTHYHUH, COIIIOJIOTIYHUH, CTaTUCTUYHHM,

CTPYKTypHO-JIOTiyHOrO aHamizy. Ilim wac gocmijpkeHHss Oyio  30epexeHo
KOH(eIeHLIIMHICTh NP0 PECTIOHCHTIB.

PesyabTaru.

Ha mnepmomy eram pAochipkeHHs OyJo BHUBYEHO Ta MPOAHANII30BaHO
PE3yNbTaTH COIIOJIOTIYHOTO JIOCTIPKEHHS Cepel CTYAEHTCHKOI MOJIOAI IIOJI0
HAsBHOCTI Y HHUX JUJIsl 370pPOB’S MIKIJIMBUX 3BUYOK. OTpuMaHi JaHI HaBEJIEHO B
Tabn.2.

AHai3 HaBeIeHUX B Ta0J1.2 pe3ybTaTiB IOCTIIPKEHHS BKa3y€e Ha HACTYITHE:

- cepell CTYAEHTIB MeAWYHHMX (HaKyJIbTeTIB HAWUOLIBII MOUIUPEHUMHU

IIKVIMBUMU  JIJIs 3JI0POB’S 3BUYKaMHU €: TIOTIOHONaNmiHHS (65,3%), perymnspHe

93



BXKMBaHHS ankoroiio (54,7%), wkomm’totepHi irpu (33,7%), mepeigaHHS Mi3HIM
BeuopoM (28,4%);

- cepel CTYACHTIB MEAWYHHMX (HaKyJIbTETIB HAWHOLIBII IMOIUPEHUMHU
IIKIJTABAMHA TSI 37I0POB’sI 3BUYKAMH €: PETYJIIpHE BXKWBaHHs ajkoroiito (64,3%),
TroTroHONaMHHS (56,3%), KoM toTepH1 irpu (45,5%), nepeigaHHs Mi3HIM BEYOPOM

(37,5%).

Taoaunga 2
HIKiguBi 3BUYKHM ONMTAHUX CTYIEHTIB

IToxa3uuk CryneHTH MeTUYHUX CryneHtu
bakynbTeTIB (baKkynbTeTIB HE

MEIUYHOTO

podiiro

adc % adc %
Ixia11B1 3BUUKHA
TroTroHONAIIHHS 49 65,3 63 56,3
PerynsipHe B)KHBaHHS aJIKOTOJIIO 52 54,7 72 64,3
3710BKUBAHHS aJIKOTOJIEM 12 12,6 19 16,9
BxuBanHs IICUXOAKTUBHUX 3 3,2 4 3,6
pEYOBUH

310BKUBaHHS CLIIJIIO 25 26,3 34 304
IlepeiganHs mi3HIM BEYOPOM 27 28,4 42 37,5
Komm ’1oTepHi irpu 32 33,7 51 45,5

PiBeHb MO1H(OPMOBAHOCTI PO BILIMB Ha 3JI0POB’sl NIKIJIJIMBUX 3BHUOK

Bucoxuii pIBCHB 52 54,7 5 4,5
10iH(GOPMOBAHOCTI
HocrarHii piBEHB 28 29,5 38 33,9
1oiH(GOPMOBAaHOCTI
Huzpxuit piBEHb 15 15,8 32 28,6
101H(OPMOBAaHOCTI
[Hdopmalis He IKaBUTh - - 16 14,3
Indopmariii He Maro - = 21 18,8
baxxannst oTpumyBary iH()OpMAaIIio PO BIUIUB MIKIJIMBUX 3BUYOK HA 37I0POB’sI
Bbaxae 58 61,1 37 33,0
Binbmie 0axae Hixk He Oaxkae 24 25,3 31 27,7
Bimbmnie He Oa)kae HIXK Oaxkae 7 7.4 19 16,9
He 6axae 3 3,2 16 14,3
He Bu3naumnBcs 3 3,2 9 8,0

[Ipy 11bOMY BCTAHOBIIEHO BHUCOKHM pPIBEHb MOIH(GOPMOBAHOCTI CTY/ACHTIB

MEIUYHUX (PaKyJIbTETIB MPO BIUIUB HA 3A0POB’S LIKIJJIMBUX 3BUYOK Ta iX Oa)KaHHA
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OTpUMYBaTH 1H(OpMAIiI0 NPO BIUIMB IIKIAJUBUX 3BUYOK Ha 370poB’s. HaBmaku
CTYACHTH (PaKyIbTETIB HE MEIUYHOTO MPO(DUII0 MAIOTh SK OUTHII HU3BKHI piBEHb
noiH(MOPMOBAHOCTI MPO BIUIUB Ha 3J0pPOB’S IIKIJJIUBUX 3BHYOK Ta OaKaHHS
OTPUMYBATH 1H(OPMAILIiIO PO BIUIMB MIKIJIUBUX 3BUYOK HA 310POB’SI.

HacTynmHuM KpOKOM JOCTIIKEHHS CTaJI0 BUBYEHHSI BAKOPUCTAHHS CTYACHTaMU
3I0pOB’A30€piralourux TEXHOJIOTIH, K crnocoOy >kuttda. OTpuMaHi JaHi HABEJIEHO B
Tadi.3.

AHaJi3 HaBeleHMX B TaOJ.3 pe3yJbTaTiB JOCHIDKEHHS BKa3ye Ha Te, IO
CTYJCHTH MarOTh HEJIOCTATHINA piBEHb 3/I0pOB’s30epiratoyoi nmoBeAiHku. [lpu npomy
y CTYIEHTIB (paKkyIbTETIB HE MEIUYHOrO MpOo(UI0 BiH BHUIIMA HIK y CTYJICHTIB
dakynpTeTiB  MeauyHoro nmnpodimo. Bkazane mnorpebye 3MiHM MIAXOMIB 0O
(¢bopMyBaHHS BIJNOBIAAIBHOIO CTaBJIEHHA CTYAEHTIB (DaKyJIbTETIB MEIUYHOIO

pod IO 10 0COOUCTOTO 37I0POB’SI.

Tadanus 3
PiBenb 310poB’s30epiraro4oi noBeAiHKM CTYACHTIB
[Toxa3Huk CTyneHTH MeInYHUX Crynentu
bakynbTeTIB (baKynbTeTIB HE
MEIUYHOTO
npodiIo
abc % abc %

[[lonennuii TpuBanMii COH 37 38,9 51 45,5
[lomerHuii CIOKIMHUN COH 29 30,5 49 43,8
PanxkoBa (izuyna 3apsiaka 31 32,6 52 46,4
3aHSATTSA B CHOPTUBHUX CEKITISX 19 20,0 23 20,5
PerynsipHi mpoOryisitHKM Ha CBDIKOMY 15 15,8 19 16,9
MOBITPI Ta B «3€JICHIM 30H1»
PerynsipHe xapuyBaHHs 39 41,1 69 61,6
30aaHCcOBaHE XapuyBaHHS 31 32,6 62 55,4
ITocriiine MUTTSA pyK IiCIISt 57 60,0 72 64,3
MOBEPHEHHS 10 IOMY
ITocriiine MUTTSA pyK ICIISt 62 65,3 84 75,0
BIJIBITyBaHHS TyaJeTy
JloTpuMaHHs HOPM 0COOMCTOI TIT1EHH 49 51,6 89 79,5
He w™enme 2-x pa3iB Ha 100y 72 75.8 84 75,0
TITIEHIYHUNA JOTIs 3a 3y0amMu  Ta
TIOPOXKHUHOIO POTa
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BucHoBku. B X011 mpoBeneHOTO MOCTIHKEHHS BCTAHOBJICHO, 10 HA JaHOMY
eTari CTyJICHTH MalOTh BUCOKHU PiBEHb MOIIMPEHHS Cepell HU3 MIKIJIMBUX 3BUYOK.
IIpy upoMy cepea CTYIEHTIB MEAWYHHMX (PaKyiabTETIB HANOUIBII MOMIMPEHUMH
MIKIJIMBAMA JUIsL 370pOB’Sl 3BHUYKAMHU €: TIOTIOHOMANIHHSA (65,3%), perymsapHe
BXKUBaHHs ankoroito (54,7%), xkomm’totrepHi irpu (33,7%), mepeimanHs Mi3HIM
BeuopoM (28,4%), a ceped CTyAeHTIB MeEOUYHUX (HaKyJdbTETIB HANWOLIbII
MOMMPEHUMH IIKIIMBUMA JJIS  3I0POB’ST  3BUYKAMH €. PETYJIApHE BXKUBAHHS
ankoromto  (64,3%), TioTIoHOomaNiHHA  (56,3%), xomm’rotepHi irpu (45,5%),
nepeinanHs mizHiM Bedopom (37,5%).

BcraHoBiieHO, IO CTyI€HTH MEIUYHUX (PAKyJIbTETIB MAIOTh IOCTaTHIN pIBEHb
iH(dopMaIli Mpo HEraTUBHUN BIUIMB Ha 3JJ0POB’S MIKIJJIMBUX 3BUUYOK Ta iX Oa’KaHHS
OTpUMYBaTH 1HGOpPMAIIIO PO BIUIMB IIKIJJIUBUX 3BUUOK Ha 310poB’s. Hammaku
CTyJeHTH (DaKyJIbTETIB HE MEIUYHOTO MPO(DUI0 MarOTh K OUTbII HU3BKUN PIBEHb
MoiH(GOPMOBAHOCTI TPO BIUIMB Ha 3J0pPOB’S IIKIJJIMBUX 3BHYOK Ta OaKaHHS
OTPUMYBATHU 1H(YOPMAIIIO PO BIUIMB MIKIJIUBUX 3BUUOK Ha 3JI0POB 1.

Takox  BCTAHOBJIEHO, 10 CTYJEHTH MAalOTh HEJOCTAaTHIM  piBEHb
310poB’A30epirarouoi noBeAiHkU. [Ipm 1pomMy y cTyAeHTIB (HaKyJdbTETIB HE

MEIUYHOTO MPOGIIIO BiH BUIIMHN HIK Y CTYJIEHTIB (PaKyJIbTETIB MEAUYHOTO MPOQLIIO.
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YIOCKOHAJEHHS JIKYBAHHS 3YBHOI'O KAPICCY
B JUTEM TA MJIIITKIB

®erep CraniciaaB MuxanaioBu4

CTYZIEHT 5-TO KypCy

I'anaii Bikropis EmitianiBaa

CTYAEHTKA 5-TO KypCy

I'myxanuy €Bren IBanoBu4

CTYZIEHT 5-TO KypCy

VY KropoJChbKuii HalllOHAJIBHUHN YHIBEPCUTET

Anaranis. Kapiozne ypaxenHs 3Yy0iB HaOyBae B Hail 4yac Bce OUIBIION
MOMYJISIPHOCTI 'y 3aXBOPIOBaHHSX pPOTOBOI mopoxkHuHu [1]. HesBaxkaroum Ha
BJIOCKOHAQJICHY METOJMKY JIIKYBaHHSI Ta CYYacHUM IHCTpyMEHTapiil, 3yOHUN Kapiec
BUSIBJISIETHCS Y OUNIBINIOT YaCTUHU HACEJICHHS, OCOOJMBO Y JITEH, a B IEIKUX KpaiHax
cBity MoxJiuBe ypaxkenHs 100% wnacenennst [2]. Kapiec 3y0iB — 1e ckiaaaHuit
HE3BOPOTHIM  MAaTAJIOTIYHMM  Mpolec, KU BUKIMKAE JeMIHEpami3allio 1
pPO3M’SIKIIIEHHS TBEpAUX TKaHWH 3yOa. barato mrozeil cBiioMO HE BiABIAYIOTH
JKapIB-CTOMATOJIOTIB MPHU MOSIBI TPOOJIEM Yepe3 BIACHE MOYYTTA CTPaxy 1 TPUBOTH
ab0 uyepe3 TPOXKMBAHHS Yy HACEJICHUX IMyHKTaX, J€ HaJaHHS CTOMAaTOJIOTIYHOI
nonomMoru € yckiaagHeHoro [3]. Lle wMOxe mpu3BeCTH [0 MPOTPECYBaHHS
3aXBOPIOBAHHS Ta BUKJIMKATU TJIMOOKUHN Kapiec, M0 B CBOKO Yepry MPU3BOIUTH J0
ypakeHHs ImyJbeiiu 3y0a [4]. Take pileHHS HE € MPaBUILHUM, aJIKE MPU3BOIUTH 1€
10 TMOTIPIIEHHS CUTYyallli, MOJOPOXYaHHS BapTOCTI NPOLECY JIKyBaHHA YU
BuaaieHHs 3y0a [5]. Tomy mns Toro, moO HagaTH pallioHadbHI CTOMATOJIOTIYHI
MTOCJIYTH, MOTPIOHO PO3POOHUTH TIEBHY MOCIIIOBHICTD I Ta J1arHOCTUYHI KPOKH, 110
3MOXXYTh 3MEHIIIUTH YacTOTY BUHUKHEHHS JAaHOT'0 3aXBOPIOBAHHS Ta MOKPAIIUTH
HaJIaHHS CTOMATOJIOTIYHOTO JIIKyBaHHS [6].

KurouoBi ciioBa: xapiec, mysibna 3yoa, IITH, IIKOJISPI.

Merta nociaigxenHsi. BrockoHaneHHs JiKyBaHHS KapiO3HUX ypaxeHb 3yOiB

IIIAXOM BHU3HAYCHHA IMPHUYMHHM BHHUKHCHHS JAaHOI'O0 3aXBOPIOBAHHA, 3aCTOCYBAHHA
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ONTUMAJBHOIO KOMIUIEKCY JIIKYBaJbHO-MPO(IIAKTUYHUX 3aXOAIB Ta BHOODPY
ONTHUMAJBHUX MaTepiaiiB s 3IHCHEHHS CTOMATOJIOTIYHOTO JIIKYBaHHS JaHOTO
3aXBOPIOBAHHS.

Marepiaau i Mmeroau. [IpoBeneHo mocimiKeHHs, B SIKOMY Opanu y4acTh 823
yu4HI 3akapnarcbkoi o0jacTi XyCTChKOi 3arajibHOOCBITHROI mmikonu | -III crymenis
Ne4, 3 saxux 292 —yuni 1-4 kmaciB (6-9 poki), 290 —yuni 5-7 knaciB (10-12 pokiB),
241—-yuni 8-11 knaciB (13-16 pokiB) . Beix yuniB po3ainunu Ha 4 rpynu: | —yuHi, ski
HE MarTh Kapiecy 3y0iB; Il —yuHI, 1110 MarOTh CTajli0 IUISIMU, TOOTO BUSIBISETHCS
mirMeHTaris 3yoa (dopHa abo 6ina misama); I —y4Hi, M0 MaOTh CEPEAHIO CTAIIIO
Kapiecy, TOOTO MarOTh MOPOKHUHY, KA 3a4lllae MOBEPXHEBI MIapu AeHTUHY; [V-yuHI,
[0 MaroTh TNIMOOKUH Kapiec. Takox Oyio MPOBEACHO OMUTYBAHHS y BUTJIS/I aHKET
3aKpPUTOrO THUIY, SIKI MICTWJIM NHUTAaHHS MPO palioH, OaraTe Ha LYKOP Ta MPOCTI
BYIJIEBOJIM XapyyBaHHS, YacTOTy BIABIJyBaHb CTOMATOJIOra, TITI€HIYHUN CTaH
MOPOXHUH poTa. bynu BUKOpUCTaHI CTOMATOJOTIYHI METOAM OOCTEXKEHHS IS
BU3HAYEHHS CTaHy CTOMATOJIOTIYHOTO 3J10pOB 4. J{OCIIIKEHO NUISIXH MPOQPIIaAKTUKH
Ta 3MEHUIEHHS PO3BUTKY J1IaHOTO 3aXBOPIOBAHHS.

Pe3yabTaTtu gociimkenn: J[ociipkeHHsT TOKa3ano, M0 MOMIKUPEHICTh Kapiecy
B JiTe BikOM 6-9 pokiB craHoBmina 98,1% . B o0cTexeHHMX Y4YHIB BIKOM
10-12 pokiB —95,5%. B nireii BikoBoi rpynu 13-16 pokiB —91,2%.

st niteit BikoM 6-9 pokiB ( TUMYAcOBOTO MPUKYCY) MOIIMPEHICTh TOCTPOTO
Kapiecy ctaHoBuB 63%, Kapiecy cepemHboi ctamii — 25%, Kapiecy y BHUIIISAIL
mwsmu-10%, miTy, 0 He MaroTh Kapiecy —2%.

Jns miteit Bikom 10-12 pokiB MOMIMPEHICTh TOCTPOTO Kapiecy CTaHOBUTH 57%,
Kapiecy cepeanboi crafaii —33%, kapiecy y BUrisial mismMu —7%, iTH, 0 HE MaOTh
kapiecy —3%.

Jlnst giteit Bikom 13-16 pokiB MOMMUPEHICTh TOCTPOTO Kapiecy cTaHOBUTH 38%,
Kapiecy cepennboi ctasii —33%, kapiecy y BUTISA ssMu —22%, MiTH, 110 HE MAIOTh
kapiecy —/%.

BcranoBieHo, o Haifuacriie Oyiau ypaxkeHi 3yOu AUCTalIbHOI TPYIH, a caMe

MOJISIpH.
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BucHoBku. B pe3ynbrari mpoBeNEHHX MOCHIIKEHb MU BCTAaHOBUJIH, IO
BaYXJIMBO TIOTIEPEIUTH 3aXBOPIOBAHHSA POTOBOI MOPOKHUHU, 3yOHUH Kapiec, Tak SK
BiH XapaKTepU3YEThCS MPOTPECHBHUM TMPOIECOM, IO MOXKE MPHU3BECTH O
HETaTUBHUX PE3yNbTATIB SIKOCTI 3y0iB Ta iX BTpatu. s Toro, mob 30epiratu 3you
3I0POBMMH Ta yOe3meduTu cebe BiJ Kapio3HOTO ypakeHHs 3y0iB, CIiJl peryiaspHO
BIJIBIZTyBaTH CTOMATOJIOTa, CIIAKYBATH 3a CBOIM PAIliOHOM XapuyBaHHS 1 HE BXKUBATH
y BEJHMKIA KIIBKOCTI 1Ky OaraTy Ha IyKpd 1 TpPOCTI BYyriaeBoau, 30epiratu
3aJOBUTPHMI CTaH TIOPOKHUHU pOTa 3a JIOTIOMOTOIO0 TEBHUX 3aco0iB,a TaKOX

ciinkyBatu 3a BMictoMm Kanbiiro, @topy 1 @ocdopy y NuTHIN BOII.
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POJIb IABOPATOPHUX METOAIB ¥ JIAT'HOCTHUIII
IMAPASUTAPHUX IHOEKIIN

®posoBa Anacracis OJieriBHa

3100yBayi BUIOI ocBiTH | MenuyHOTO (hakyabTeTy
XapKiBCbKHUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET
Ky3nenosa Ipuna KocrsasHTHHIBHA

aCHCTEHT Kadenpu MeIuIHOi 6107011

XapKiBChKHMM HaIllOHATLHUM MEIUYHUIN YHIBEPCUTET
M. XapkiB, YKpaina

Beryn. 3a octaHHi pokd B YKpaiHI 3pOCTa€ YMCIO IMAapa3UTAPHUX 1HBA31H
cepen JiTed Ta Mpale3laTHOro JOpOCiIOro HaceleHHs. Bigomo, 1o oaHuM 3
HalBAXJIMBIIIMX LUISIXIB MIATBEPIKEHHS J1arHO3y € BHUKOPUCTAaHHSA BIANOBIIHUX
MeroaiB niarHocTuku [1, 2]. Came TomMy, BKpail akTyaJdbHUM € TUTaHHS I0J0
3aCTOCYBaHHS PI3HUX JA0OPAaTOPHUX METOJIB JOCTIKEHHS TMIPU J1arHOCTHIIL
napa3uTapHuX 1HBa31M Ta 3apa)K€HHI HAUMPOCTIIHUMH.

Meta. BusHaueHHs poii Ta aHaji3 €peKTUBHOCTI JAOOPATOPHUX JOCIIKEHb
MIPH 11arHOCTYBaHH1 3aXBOPIOBAaHb, BUKIMKAHUX PI3HUMU 30y THUKAMHU.

Marepianu i ™eroam. s JOCITHEHHS METH JOCHIDKCHHS  OYIlo
BUKOPUCTAHO OINHUCOBUM METOJA JAOCHIKEHHS MLUIIXOM aHaji3y aKTyaJlbHHUX
pe3yNbTaTiB AOCHIIKEHb, AKI OMyOJIIKOBaHI B KypHajaX 3 HAyKOMETpPUUYHUX Oa3zax
Google Scholar, Pubmed ta is.

Pe3yabTaru Ta 00roBopeHHsi. 3araJbHOBIIOMUM € TOM (akT, 1m0 1H(EKIli,
Kl BHUKJIMKaHI TMapa3uTaMH, € MPUYMHOK OaraThOoX 3axBopioBaHb. llapasuTapsi
XBOpOOW JIOAWHM [Iy’K€ MOIIMPEHI, MNpU LBOMY Jy>K€ YacTO BOHHU BUSBISIOTHCS
Hecreun(piyHUMH CHUMIOTOMAaMHM Ta O3HakaMu. [CHye Tpu TUNM mapas3uTiB, SKi
BUKJIMKAIOTh Tapa3uTapHi 3aXBOPIOBaHHSA Yy Jojeil: Haimpocrtimi (Protozoa),
reasminTu (Helminthis) [2].

OcoOnuBICTh Mapa3UTapPHUX 3aXBOPIOBAHb MOJIATAE B IHTOKCHUKALT OpraHizaMy
JIOJIMHU TIPOIYKTAMH SKUTTEIISTILHOCTI MIKPOOPTaHi3MiB, 3HIKEHHS KIITHHHOTO

IMYHITETY, QJepriYHUM BIUIMBOM, BUHUKHEHHI aBTOIMYHHHMX PpO3JIaJiB Ta IHIIUMU
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CUCTEMHUMH TIPOIIECAMH.

XapakTepuCTUKH 1HQEKIH, 1o BHKJIMKarThesa Haumpoctimmmu (E. coli,
Trypanosoma brucei gambiense, T. brucei rhodesiense, Leishmanica tropica minor.,
L. tropica major, Lamblia intestinalis, Plasmodium vivax, Balantidium coli Ta iH.) i
reJbMiHTaMH (IUIOCKI YEPBH, KPYIJIl YEPBH), MAIOTh Ba)KJIMBI KJIIHIUHI BiJIMiHHOCTI.
Tomy nns epexkTMBHOTO JiKyBaHHA LMX I1H(EKIIH HEOOXiTHO BUKOPHUCTOBYBATH
HAWUTOYHIII METOJH AIarHOCTHKY JIJI1 BCTAHOBJICHHS THITY 30y aHuKa iHpekii [1, 3].

binpuricTe mapasutapHux 1HGEKIiH HEMOXKIUBO A1arHOCTYBATH 3a JIOIIOMOTOIO
omHUX Jumie (PI3UYHUX METOAIB  JOCHI/DKCHHS, TaKWX, SK KIHIYHI Ta
IHCTpYMEHTaJIbHI MeToau. JIabopaTopHl aHali3M MOXYTh JOMOMOITH JIKAapl 1
MIPUHECTH KOPUCTh XBOPOMY TUIBKH y pasil, SKIO iX pe3yJabTaTh OyayTh TOUHUMH 1
noctoBipauMH. Came TOMY BKpail Ba)KJIMBO BPaxOBYBAaTH BIUIMB PI3HHUX 30BHILIHIX
(dakTopiB Ha TPOBEJICHHS MOCHIKEHb. BKpail BaXJIMBUM KpPUTEPIEM MPOBEICHHS
71a00paTOPHOTO JMOCHIKEHHS € JIOCTOBIPHICTh MOTO pe3yibTaTiB. 3a3BUYail BOHA B
naboparopli 3a0€3MeUyeThCsA: HASBHICTIO CY4YacHOrO OOJaJHaHHSA, HAasBHICTIO
SKICHHX PearcHTiB; KBaji(hikoBaHMM IEPCOHAIOM; ITITOTOBKOIO TAIliEHTa JI0 37a4l
aHaiidy; JOTPUMAHHSM TpaBWi 3a00py 3pa3kiB OlomaTepiaiiB; HaWMEHIIUMU
TepMiHaMu 30epiraHHs 3pas3kiB Olomarepiany y JsabopaTopii; BHUKIIOYCHHSIM
HEO0OEepPEeKHOTO TOBOJKEHHS 31 3pa3kaMH MPHU iX TPAHCIOPTYBaHHI; 3MEHIICHHSIM
BIUTMBY (haKTOPIiB HABKOJIMIITHBOTO CEPEAOBHINA Ha 3pa3Kd. SIKIIO SKHICH 3 IUX
YUHHUKIB HE OyJie BpaxoBaHWil TO MOXHa ab0 OTpUMAaTH XWUOHUW pe3ysibTaT Ta
J1arHOCTYBaTH 1HIIY CEpHO3HY MATOJOr0 (HAampHUKiIaA, MyXJIuHy) ado MpOmyCTUTH
Ty 4YM 1HIIY MMapa3uTapHy iHBazito [2].

JlabGopaTopHi aHai3M, 10 3aCTOCOBYIOTHCS MPU BCTAHOBJICHHI J[1IarHO3y a0o y
BUIAJIKY M1JI03pHU Ha Mapa3uTapHi 1HBa31i, MOXKJIUBO PO3AUINTH Ha J[BA €TaIU.

1. JIaGopaTopHi aHam3HU, M0 TPOBOAITHCSA 3 METOIO JOCTIIKCHHS 3aralbHOTO
CTaHy OpraHi3My JIIOJMHHU Ta BUSBJIECHHS HASBHOCTI Mapa3WTAapHOl 1HBA3ii: 3arajbHi
KJIIHIYHI aHaIi3u KPOB1 Ta Cedi, K1 JOCIIKYIOTh iX CKJIaJ; O10XIMI4HI aHaIi3H1, MPU
SKUX JTOCHTIDKYIOTh TaKi MOKa3HUKH CKIIaTy KPOBi, SIKi JTO3BOJISIOTh BUSHAUUTU CTaH

BHYTpIIIHIX OpraHiB. MatepiaJioM Jisi IbOTO € BEHO3Ha abo0 KamuiipHy KpOB 3
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nojymeykd 0e31MeHHOTO Mmamblisl pyku. BogHowac, BapTO BiAMITUTH, IIO HE MEHII
BKJIMBUM €TaIlOM € caame ieHTudikamis Buay 30yaauka [4].

2. JlabGopaTopHi aHami3W, 110 BCTAHOBIIOIOTH, SIKUM BHJOM I[apa3uTy
BHUKJIMKaHa Tapa3uTapHa 1HQEKIis: CHerianbHi JJabopaTopHi METOIU JOCTIIKCHHS,
cepoJioriyHi, OiojoriuHi, aHamizu Ha aHtureH Ta Ha JIHK (ImyHOQepmeHTHMIA
ananiz-I®A, ELISA). [Tpu Takux ananizax MOXXyTh OyTH BUKOPUCTaHI 3pa3Ku KpPOBI,
Kally, cedi, IIKipH, MOKPOTHHHS YW MPOBEJEHA OIOTCis TKaHWH, 3aJICKHO BIJ TOTO,
SIKUM TMapa3uToM OyJia BUKJIMKaHa 1H(eKis [4].

Camuii TpOCTIIHMI, MBUAKAKA 1 EKOHOMIYHHUH METOJA JIabopaTOpPHOTO
TOCIIKEHHST — Mikpockonisa. Lleli MeTon A03BoJIslE JOCTIIKYBAaTH MIKPOCKOMIYHI
00'ekTH y 3pa3ky OlomaTepially Ta 1IeHTU(]iKyBaTH iX K 30yJHHUKIB TapazuTapHUX
XBOpoO y moaunu [3, 4].

Jlnst oTpuMaHHST TOYHUX Ta JOCTOBIPHUX pe3YJIbTaTiB MIKPOCKOIIYHOTO
JOCIIKEHHSI HEOOXIHO 3HAHHS aHATOMO-MOP(OJOTIYHUX O3HAK Iapa3uTIB Ha
PI3HUX CTaisX PO3BHUTKY [4].

Xo4a cy4acH1 MIKpOCKOITH 3a0€3Me4yt0Th MHOTOKpATHE 301IbIIICHHS Ta BUCOKE
PO3IUIbHY 37aTHICTh OUIBIIICTh 3pa3KiB OloMarepially MiJIAraloTh CHEHIaIbHIN
00poOITll Ta MIATOTYBaHHI JJISI MPOBEICHHS JOCHIKEHHs. 3pa3Ku O0OpOOIISIIOTH
creniaJgbHUMU  OapBHUKamMu, IO  JO3BOJISIE  BHUJUIUTH  XBOPOOOTBOPHI
MIKPOOPTraHi3MH. 3pa3Ku JOCHIKYIOTbCS Y TEMHOMY a0o0 y cBITIIOMY 1ol [4, 5].

[[upoke po3MOBCIOKEHHS BUSBICHHS 30YHUKIB MMapa3UTapHUX XBOPOO Mae
MeToJ; iMyHo(pepMeHTHOTO aHami3y (aam - IDA). Meron 6a3zyeThcs Ha HasSBHOCTI
peakiii aHTUIeHy Ha aHTUTUI0. Taka peakuis MOoKa3ye HasBHICTb T€HETUYHOTO
MaTepially mapasuty B 3pa3Ky Oilomatepiany. Pe3ynabTatu Takux aHali3iB MOB’s3aH1
TAKOK KUIBKICTIO Ta 3MIHOIO (DI3UYHOrO CTaHy aHTUIEHIB MpU B3aEMOJl 3
aHTUTLIaMH [4].

[Ipu IDA 3actocyroTbes Taki 3acoO0M BUMIPIOBAIBHOI TEXHIKH  SIK
cnekrpoporomerpu. Merogom IDA BuzHavatoThes antutina (lg) mo 30ynHMKIB
napasuTapHUX 3aXBOPIOBaHb Takux, sK Jam6mio3 IgM,G; omictopxo3 IgM,G;

ackapuno3 IgM,G; exinokoko3 IgM,G; Tokcokapos IgM,G; tpuxinenso3 IgM,G [5].
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[lepeBaramu, siki mae IDA B MOpIBHAHHI 3 IHIIMMUA METOJAMHU JETEKIIii
AQHTUTEHIB 1 AHTUTUI €: TOYHICTh MPOBEACHHS IarHOCTHUKH, BUCOKA YYTJIUBICTh
peareHTiB, MIBUJIKICTh ITPOBEJCHHS PEakKIlii, a TaKoXX YHI1()IKOBaHICTh 1 MOXKJIUBICTh
3aCTOCYBaHHS JOCIIKEHHS JJIsI MACOBHX 00CTEKEHb [5].

BucnoBku. OTXe, 3aCHOBYIOUHMCH Ha IPOBEICHOMY JIOCHTIIKEHHI MO>KHa
3pOOUTH BUCHOBOK, MPO TE, 110 BCTAHOBJIEHHS IarHO3y «Ilapa3uTapHa 1HBa3is»,
HEOOXITHO BHWSBUTH KJIIHIYHI O3HAKM Ta TPOBECTH iAeHTHdIKaIi0 30ygHMKa 32
JIOTIOMOT0I0  JTabopaTopHUX MeToAiB. KpiM TOro, HaaBaKJIMBUM HANpSIMOM B
PO3BUTKY MEAMIIMHUA € BJOCKOHAJIEHHS METOMIB JIA0OpATOPHUX MAOCHIKEHb HpU
JIarHOCTHUIll TMapa3uTapHUX 1H(EKII, M0 MOXK€ 3MEHIIUTH YacTOTy XUOHUX

J1arHO31B Ta IIKOIM JJIS 3J0pOB’S MaIli€HTa.
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CYUYACHI JAHI OO0 ENIJEMIOJOIT IHOIKOBAHOCTI
HELICOBACTER PYLORI Y XBOPHUX
HA 3AJIIBOAE®INNUTHY AHEMIIO

Xyxuina O. C.
XoBanens K. P.
M. YepHiBii, YkpaiHna

Po3moBcromkeHicTh 3aXBOpIOBaHb, siki BukiInMkae H. Pylori, Buma y kpainax,
IO PO3BUBAIOTHCS, 1 HIXKYA B €KOHOMIYHO PO3BUHEHUX KpaiHax. 3TiHO 3 KacKajoM
P. Correa, H. pylori acoritoeTbcs 3 pO3BUTKOM SIK HEATPO(DIYHOTO, TaK 1 aTpOPIYHOTO
racTpUTy Ta IYOACHITY, SIKI 3a BIJCYTHOCTI €pajuKallii MOXYTb MpOrpecyBard 13
PO3BUTKOM KHIIKOBOI MeTamjasii, Juciiiasii ciau30BOi  OOOJOHKHM —LUIYHKY,
dbopMyBaHHSIM MENTUYHOI BUPA3KU IITyHKA Ta aBaHamisaTunanoi kumku (AI1K), a 'y
MOJIAJILIIIOMY — PO3BUTKY aJ€HOKAPIIMHOMU NUTYHKY. CTaTUCTUYHI JIaHl CB1AYaTh, 10
100% Bupazox HIIK Ta 90% Bupa3ok wUIyHKY acowmiiioBani 3 H. pylori.
3amizonedinuta anemis (3[{A) — omHa 13 HAWOUIBII PO3MOBCIOMKEHUX aAHEMIH,
YyacTKa SKOI B CTPYKTypl aHEMIUYHUX CTaHIB CTaHOBUTH 75-85%. 3rigHo 3 HaHUMH
BOO3 (2022p.) narentHuit nediuut 3aniza (Fe) ta 3J{A BusBisiots y 4—6 Mip/.
HaceneHHs 3eMHO1 Kymi (66—80%). 3 Hux maibke 6 mipa. — xBopi Ha 3[A, 3 akux
33% — XIHKM penpoAyKTHBHOIO BiKY, a 49% — nitu, B T.4. 26% BikoMm Big 1 g0 6
POKIB

AHani3 JiTepaTypHUX JKEpENl BKa3ye Ha BIJACYTHICTh OJHOCTAWHOI TyMKH Ta
MOIVISIZIIB yUeHUX Ha mpobiemy acomiarii H.pylori 3 po3sutkom 3JIA, 3yMoBIeHYy
PI3HOMAHITTSAM TOMYJsAii B KpaiHax €Bponu, Amepuku, Adpuku Ta Asii,
HEJOCKOHAJICTIO (HU3bKa Yy TIMBICTh, CIICIM(IUHICTh) METO/IB BUsiBIeHHsT H.pylori B
OpraHi3Mi Ta HU3KOI 1HIIMX NPUYMH. 3a3HaueHa NpodlieMa BHMarae MmojajibIIoro
JOCIIKEeHHs1 y KOHTUHTeHTY 0ci0 [TiBHIuHOT BykoBHHH.

MeTtoro nOoChiKeHHsI € BCTAHOBUTH 4acTOTy KoHTamiHauli H.pylori y xBopux
Ha 3a’mi30AedIUTHY aHEeMilo, 3’ACyBaTH Ta TMOSCHUTH IMOBIPHUI 3B’S30K MiX

koHTamiHariero H. pylori Ta BunukaeHHsM 3/1A.
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Marepiaa i MeToau nocJrizKeHHs1. [[J11 TOCSATHEHHS NOCTABIEHOI METHU B3ATO
3a OCHOBY Cy4YacHI JIiTepaTypHi J1aHi 3 IPHUBOJY MPEICTABICHOI TEMH 3a OCTaHHI 5
POKIB, a TaKOX IMPOBEICHO KJIHIYHE TOCiKEHHs 3 BKIodeHHsAM 130 ociO, cepen
sxux 30 npaktuano 310poBi ocodu (I130) — koHTpONBHHA rpyma, a 100 0cibd - ocHOBHA
(xBopi Ha 3IA cepeanboro cryneHs (3[JAcc) abo Ba)KKOTO CTYIEHS TSKKOCTI
(B ABc)), ski 3BepTanucs 3a meauuHoro aornomorow a0 KHIT «Mickka nomikiiHika
Nel» Ta onikyBamucs y oOmacHomy remarojoriyHoMy BigauteHHi OKHII
«UYepHiBenpka JiKapHs MBUAKOT MeauuHoi nonomoru» y 2021-2023 pp.. Cepenniit
BiK oOcTexkeHuX 0ocib ckimanas (48,7£3,5) poky.

Jiarno3 3amizoneiuuTHa aHeMisi BCTAHOBJIIOBAJIM Ha MiACTaBl YH1()IKOBaHOTO
KJIIHIYHOTO TMPOTOKOIY TEPBUHHOI Ta BTOPUHHOI (CIEIlali30BaHOi) MEIUYHOT
nonomoru 3amzonediuuTHa aHemis, 3arBepikeHoro Hakazom MO3  Vkpainu
02.11.2015 Ne 709.

KibKiCTh €pUTPOIUTIB OOYUCITIOBATIN IIISXOM MiAPaxXyHKY KIITHH y Kamepi
IopsieBa, remMorIo0iH BH3HAYaldM TeMOMIOOIHIIAHIAHUM MeEToAoM. BMicT 3aimi3a B
r1a3Mi KpoBi, peputrny, Tpanchepuny JoCiipKyBaiu ¢peposuHoBuM metoaom (TOB
HBII «®iniciT-[iarnoctuka», Ykpaina). Takok oOUMCIIOBaIM BiCOTOK HACHUYEHHS
tpanchepuny 3amizom (HT3) (1). HT3 = BwmicT 3amiza y cupoBariii KpoBi / BMICT
Tpancepuny X 3,9). HopmanbHi MOKAa3HUKH BMICTYy 3ajii3a B Iula3Ml KpOBI
ctaHoBWIN 9,5 — 29,9 MKMoOIIB/71, HacuueHHs Tpanchepuny 3anizom — 10 30%.

JliarHO3 XpOHIYHUN TacTPUT Ta JAYOJECHIT BCTAHOBIIOBAJIM Ha MIJCTaBi CKapT,
00’ €KTUBHUX KIIHIYHUX JIaHUX, JAHUX 1THCTPYMEHTAJbHUX Ta Ja0OPATOPHUX METOIIB
nociikeHHs, kepyrouuch Hakazom MO3 Vkpainu Big 13.06.2005 Ne 271 «IIpo
3aTBEP/KCHHSI IPOTOKOIIB HAJaHHS MEIMYHOI JOTOMOTH 3a CIEHIaIbHICTIO
«l"acTpoenteponoris», 3 ypaxyBaHHSIM pekomeHnaamid KioTChbKOro KOHCEHCYCy
(2015), a Takoxx Maactpuxt VI/@nopenTiiicbkoro koHncencycy (2021). HasBuictb
koHTamiHanii HP BcraHoBmioBanu Ha OCHOBI pe3yabTaTiB (DeKaJIbHOTO-TECTY Ha
anturen H.pylori nuisasxom mnomimepasHoi nadimtororoi peakuii (ITJIP) (CILLIA),
MO3UTUBHOTO YpPea3zHOro-TecTy 3 OlonTaraMu CJIM30BO1 00010HKH 1uTyHKa abo JIIK,

OTpUMaHUMU T dYac e3odaroracTpoayoaeHop1IOPOCKONIYHOTO  AOCHIIKEHHS
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namieHTiB anaparom Olimpus.

CraTuCTUYHHUI aHai3 OTPUMAHUX pe3yJbTaTiB MPOBOAWUIN BIAMOBIIHO [0
BUJIy TIPOBEICHOTO JOCIIKECHHS Ta THUINB YMCIOBHX JaHUX, SKI OylIM OTpHUMaHI.
HopmanbHicTh po3mominy mepeBipsiii  3a jgomomoroiro TectiB  Jlimiedopca,
[amipo-Yinka Ta METOAOM MPSAMOi Bi3yallbHOI OI[IHKH T1CTOTPaM PO3MOJLITY BIACHUX
3Ha4YeHb. JIUCKpETHI BEIMYUHU MPEACTABICH] y BUIVISAAI a0COMIOTHUX Ta BIJHOCHHUX
9acTOT (MPOIEHT CIIOCTEPEKEeHb JO0 3arajbHOI KUIBKOCTI oOcTexkeHux). Jlis
MOPIBHSHHA JaHWX, SIKIi MajJl HOPMaJbHUN XapakTep PO3MOALTY, BUKOPHUCTOBYBAIIN
napaMeTpu4Hi TECTH 3 OILiHKOI0 t-Kputepito Creiomenta, F-kpurepito dimepa. Y
BUITAJIKY HEGHOPMAJIBHOTO  PO3MOJITY, BHKOPUCTOBYBAJIM: MEIiaHHUWA  TECT,
po3paxyHok panroBoro U-kputepito ManHa-YiTHI, 1711 MHO)XHHHOTO TOPIBHSIHHS —
T-xputepiii BuikokcoHna (y BUNAAKy TOCTIJKEHHS 3ajiexkHux rpym). [lopiBHIoroun
rpynu 3a SKICHUMH O3HaKaMH KOPHCTYBaJUCh METOJOM BH3HAUEHHS CTYIICHS
BimHomeHHs 1maHciB (BIII — OR, odds ratio) Tta BigHOCHOTO pH3UKy (RR, relative
risk) 3a mosipuoro iHTepBaiy 95% (CI, confidence interval). BigHomieHHs maHCiB
BBaKalM JocToBipHUM Tmipu  p<0,05. [ns #Horo migpaxyHKy KOPHUCTYBAJIUCS
Ji3eH3iitHoo mporpamoto Past3. s mpoBeneHHST CTaTUCTUYHOTO Ta rpadiuHOro
aHa i3y OTPMMAaHUX PEe3yJbTaTiB BUKOPHMCTOBYBAJIW MpoTpamMHi makeTu Statistica for
Windows Bepcii 10.0 (Stat Soft inc., CIIIA), 99 Microsoft Excel 2016 (Microsoft,
CIIIA).

AHami3 pe3yabTaTiB JAOCHIDKeHHS IMoka3aB, 1o cepen 100 marmienTiB 13 3J1A,
koHTamiHaiio H.pylori Oyno BusiBieHo y 61 ocodwu, mo ckiano 61,0 %, BongHovac, y
39 oci6 Tect Ha H.pylori OyB HeratuBauM (39,0 %). [Ipu nmopiBHSHHI JaHUX YaCTOTH
xoHtaminauii H.pylori y [130 — neratunuii Tect O0yB y 24 oci6 (80,0 %) (OR = 2,05
[CI 95% 1,07-3,94]), a no3utuBHuit Tect Ha H.pylori 6yB y 6 oci6 (20,0 %) (p<0,05).

Buxopucranus mporpamMu 3 OOUYMCICHHSM BIJHOIICHHS IIAHCIB BKa3ye Ha
JOCTOBIPHICTh Ppi3HUII dYacToTu KoHTamiHauii H.pylori y xBopux Ha 3/IA y
nopiBHsHHI 3 mokazHukoM y I130 (OR = 3,05 [CI 95% 1,20-7,75]) 3 icTOTHUM
nepeBakaHHsIM 4acTOTH y Tpyni xBopux Ha 3/JA (p<0,05).

Po3noninn o0cTekeHUX XBOPUX Ha TPYNH 3aJ€KHO Bl MOKA3HUKIB TAKKOCTI
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aHeMii, mokasaino, 1o 43 ocobu mamu 3J[A cepegnroro crynens (3/]A cc) BakkocTi
(43,0 %), a 57 oci6 Taxky 3A (BHA T1c) (57,0 %). 3rigHO 3 OTpUMaHUMHU
pesyapraramu, cepen 43 xBopux Ha 3JJAcc y 22 oci0 Oylo BCTaHOBJIEHO
koHTamiHamiio H.pylori, mo ckmamo 51,2%. Bomgnouac, cepem 57 XBopux
3J1Arc-xonTtaminamito H.pylori BcranoBieHo y 39 oci6, mo ckuaio 68,4 %.
CratuctuyHa oOpoOka OTpUMaHMX JaHUX BKa3ye Ha T€, IO 3a YMOB TSKKOTO
nepediry 3/IA ugactora kontaminaiii H.pylori y 1,3 pasu Buiia, HiX 3a C€peIHBOTO
crynens TsxkkocTi 3[JA (OR = 1,34 [CI 95% 0,69-2,58]) (p>0,05).

AHami3 pe3yabTariB MaTOTICTOJIOTIYHOTO JOCHIDKEHHS O10MTaTiB CIM30BO1
0OOJIOHKH HUTYHKY Yy oci0, xBopux Ha 3JIA 3 HasBHicTIO koHTaMiHauii H.pylori,
BCTAaHOBHMB HACTYNHY YacTOTYy BHSBJICHHS XpoHiuHOro HearpodiuHoro (XHAI) ta
arpo¢iunoro ractputy (XAI): 42 (68,9%) ta 13 (21,3 %). IIpu npomy HOpMaJibHA
CO B nutyHky Oyina 3apeectpoBaHa y 6 (9,8 %) ocid (p<0,05).

CrpykTypa NaTOTICTOJOTIYHUX 3MIH CJIM30BOi OOOJIOHKM ILIYHKY Yy OCI0,
xBopux Ha 3J[A 3 BincytHicTio H.pylori, Binpizusuiacs 13 BusiBinennsim XHAIL ta XA
BIAMOBIIHO 3 yacToToro: 23,1 % Ta 12,8 %, 110 Oys10 1CTOTHO HIYKYKM BiJ] TOKa3HUKIB
y nonepenuboi rpynu (p<0,05). Ilpu upomy HopmambHa CO B uutyHky Oyna
3apeectpoBaHa y 64,1 % oci6 (p<0,05).

Amnaniz yactrotu XHAT icToTHO BiJpi3HSIOThCS y xBopux Ha 3JIA i3 Ta 6e3
koHnTaminaii H.pylori (OR=2,98 [CI 95% 1,31-6,81]) (p<0,05), siki cBiguarh mpo
BiuB H.pylori uepes dopmyBanns XHAI na marorenes3 3[1A. Bognouac, yactora
XAT npu 3JJA 13 xonraminauiero H.pylori y 1,7 pa3u nepepuiye yactory XAl y
xBopux Ha 3JIA 3 BincytHicTio H.pylori [OR=1,66 CI 95% 0,55-5,03] [14]. Takox
BCTAHOBJICHO ICTOTHO BUIIy YaCTOTY HOPMAaJIbHOI MaToricTONOTIuHO1 cTpykTypu CO
nutyHky y xBopux Ha 3J[A 6e3 xontaminamii H.pylori 6,52 [CI 95% 2,45-17,32]
(p<0,05).

BucHoBku. Y xBopux Ha 3/[A cepeaHbOro Ta TSKKOTO CTYNEHS TSHKKOCTI, K1
MPOXOJUJIN CTallloHapHe OOCTEKEHHsI Ta JIiKyBaHHs, KoHTamiHamiro H.pylori Oyno
BusiiieHo y 61,0 %, Bunaakax, a B 39,0 % tect na H.pylori OyB HeraTuBHUM, 110

1ICTOTHO TiepeBuIye 4dactoTy KoHTaminamii H.pylori y 1130 (OR=3,05 [1,20-7,75]
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(p<0,05)).

Y xBopux Ha 3[IA cepemupoi TsKKOCTI y 51,2% o0ci6 Oya0 BCTaHOBJIEHO
koHTtamiHamito H.pylori, y xBopux Ha 3JIA TSKKOro CTymeHss — KOHTaMIHAIlIIO
H.pylori BcranoBneno y 68,4 %. OTxe, 3a yMOB TspKkoro mepebiry 3/IA dacrora
xkoHtamiHaiii H.pylori y 1,3 pa3u BuIla, HiXK 3a CEpeHHOTO CTyMHeHs TsHKKOCTi 3/JA
(OR =1,34 [CI 95% 0,69-2,58]) (p>0,05).

VY xBopux Ha 3/1A 3 HasBHICTIO KOHTamiHaiii H.pylori, BcTaHOBIIEHO HACTYIHY
gacToTy XpoHiuHOoro Hearpodiunoro (XHAI') ta arpodiunoro ractputy (XAI):
BinmoBimHO 42 (68,9%) Ta 13 (21,3 %). IIpu upomy HOpManbHa CO B nUTyHKY Oyna
3apeectpoBaHa y 6 (9,8 %) ocib (p<0,05).
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Introductions

Nowadays there are many diseases caused by microorganisms. One of these
diseases are caused by widespread pathogenic fungi infections. Fungal diseases are
often caused by fungi that are common in the environment. The successful treatment
of fungal diseases is more difficult than those caused by bacteria. However, because
fungi are eukaryotes, finding a treatment that will kill the fungus and not harm our
own cells is more difficult. The most widely used drug for treating systemic mycosis
and other fungal infections that do not respond to other drugs is Amphotericin
B. Azole drugs are also widely used, but these only inhibited fungal growth and do
not kill the fungus.

Drug resistance to establish antifungals such as azole derivatives (fluconazole
and ketoconazole) is driving the rise in global mortality due to fungal infection. In an
effort to develop highly potent antifungal agents, we report herein a series of 27
compounds of dithiocarbamate and the rhodanine molecules containing pyridine
moiety and their antifungal activity. Among the synthesized compounds, several
analogues have shown potent antifungal activity.

Aim. Synthesis, identification and biological activity of some dithiocarbamate

derivatives.
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Materials and methods: Piperidine, piperazine and morpholine
dithiocarbamate derivatives were synthesized. For identification and analysis of the
synthesized compounds and their structural formulas determining spectral research
methods were used: IR (Shimadzu 8400 FTIR), 1H NMR (Bruker 500MHz
UltraShield) in DMSO-d6 (internal standart - tetramethylsilane) Mass Spectroscopy
(Agilent 1100 Series LC/MSD Trap VL&SL). In silico investigations were performed
by the help of PASS programme.

Results and discussion. Synthesis of the new derivatives of dithiocarbamates
with piperidine, piperazine and morpholine moiety was performed in three steps:
acetylation of piperidineaniline, N-methyl piperazineaniline and 4-morpholineaniline
with chloroacetyl chloride, synthesys of 4-methyl 4-piperazine-1-dithiocarbamate,
4-ethyl 4-piperazine-1-dithiocarbamate, 4-methylbenzyl 4-piperazine-1-
dithiocarbamate,  4-benzylpiperazine-1-dithiocarbamate and 4-methoxybenzyl
4-piperazine-1-dithiocarbamate sodium salts, final synthesis is reaction of acetylated
compounds with the synthesized dithiocarbamate sodium salts by the obtaining of
basic substances.

Conclusions. 15 new dithiocarbamate derivatives were synthesized and their
structures were identified as was planned. Identification was performed by the help of
spectral parameters (IR, LC-MS/MS, NMR). The results were satisfactory for all 15
compounds. Most of the compounds showed antifungal activity against Candida
strains. In silico investigations of synthesized compounds predicted that they can be
used as antineoplastic, gastrin inhibitor, ovulation inhibitor, antibacterial,

antihelmintic, for the hepatic disorders treatment, etc.
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12 IHTEI'POBAHUX XIMIYHUX 3AB/IAHb B bPAZNJIbCBKOMY CTHJII
HA TEMY ®PA3EO.JIOI'I3MIB YKPAIHCHKOI MOBH

Tkau Bosoaumup B.,

YepHiBeLbKHI HAIlIOHAILHUN YHIBEPCUTET
iM. FO. ®eapkoBuua, YKpaina

Kymnip Mapra B.,

UMIJI Ne 5 «Opisinay, Ykpaina

®ypaura I'anuna B.,

barpiii /liana P.

Yepuiserpka ['iMHazis Ne 9, Vkpaina

1.  Hocunamu 20108y nonenom. lloniunbHa cepena — MEpUIMA  JI€Hb
Benmukoro Ilocty y xpuctusiu 3aximHoro (Pumo-Karomuubkoro) oOpsiay. Bin
BiJI3Ha4a€Thes ojpa3zy micis Kapuasamy (M’sacomycTy) 1 puriajgjae TOJIOBHO HA 3UMY,
plaliIe — Ha paHHIO BECHY, 32 COPOK IIICTh (COpOK, 0€3 ypaxyBaHHS HEIUIb) AHIB J0
Benukonus. Ile oqun 13 Tphox AHiB (0kpiM Ctpacuoi [T’ atauii Ta Benukoi Cy6oTn),
KOJIM OpraH He rpae, a IEPKOBHI J3BOHU HE J3BOHSTH, a BIBTAp HE MPUKPAIIAETHCS
kBiTamMu. Y xpuctusH CxigHoro (BizaHTiiicbkoro) oOpsimy, TOOTO MPaBOCIABHUX
BOHA BIJINIOBIZIa€ «YMCTOMY IOHEIKY», IKUH He oapa3y 3a [Ipomenoro Heninero.

Ha xaronumpkux ciyx0ax UbOrO JHS BUKOHYETHCS CHELIadbHUN 00psiA
MOCUIIAaHHS TOJIOBUM OCBSIYEHUM IIOMEJIOM SIK 3HAaK CMHUPIHHS Ta TMOKasHHSI, K1
BUMAararThCsl BiJl XpUCTUSAH Ha 4yac mocty. CaM momii, B CBOIO YEPTy, YTBOPIOETHCS
MIpU CHAJIOBAaHHI TUIOK, IO 3aJUIIUIWCA Bij MuHynopiuHoi [TanmemoBoi (BepOHoi)
HEJIUTI.

[Tix yac oOpsAny CBSIIEHUK, TOCUIAIOYM TOJIOBY KOXKHOTO BIpSTHUHA MOIIEIOM,
kaxe «llokaitTecss Ta BipTe y €Banrenie», abo «lIpax Tu € 1 y mpax moBepHEIICS».
[TocunanHs TOJIOBM TOMEJIOM € CHMBOJIOM IOKasHHS Ta cMupiHHA mie 31 Ctaporo

3anoBiTy 1 B SIKOCTI (pa3eosioriaMy B 3HAUYEHHI «KapTaTh cede, BIagaTd B po3mady,
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KYPHUTHCS» BBIMIILIO B YKPaiHCbKY MOBY.

Yopuuii Kodip TOMETy TOB’A3aHUM 3 YTBOPEHHSM CaXi — MPOIYKTOM
HETMIOBHOTO 3TOPSIHHSI OpPraHIYHHUX PEYOBUH, NPHUCYTHIX Yy JE€PEBUHI, B OCHOBHOMY
BYTJICBO/IHIB:

C.H,+ 20, xC + ZH,0
Yoy 2

1.1. Tlpoanami3yBaBIIM pEAKI[IF0 HEMOBHOIO 3TOPSHHS  BYIJVICBOJHIB,
MOKaXiTh, 1110 BOHA € OKUCHO-BIAHOBHOIO. 3alUIIITh PEAKIIIIO /I TPhOX JTIOBUIBHUX
BYTJICBO/IHIB 1 MOPIBHSIITE ii 3 peakili€lo MOBHOTO 3TOPSHHS.

1.2. lomo HEMOBHOTO 3TOPSHHS BYTJIEBO/IHIB, BKAKITh HEBIPHE TBEPHKCHHS

a) Ha BiamiHy BiJ TOBHOTO 3rOpSHHS, PEakilisi HEMOBHOTO 3TOPSHHS €
OKHCHO-B1THOBHOIO

0) Ilpu cnamoBanHi MmeTaHy o0’emom 44,8 51 (H.y.) 3a HecTaudl KHCHIO,
YTBOPIOETHCS 12 T caxi

B) B 3a5exxHOCTI Bij CIIBBIJHOIIEHb KITLKOCTEH BYTJICBOJHIO T4 KUCHIO MOXE
yYTBOPIOBATHUCS, OKpiM caxi, Takox 1 Kap6o#n (II) okcun

r) Ilpu HenoBHOMy 3ropsiHHI OKCUT€H BIJIHOBIIOETBCS /IO CTyNEHS
OKHCHEHH#-2, TuM4YacoM sik KapOon — 1o crynens okucHeHHs

1) KapOoH N10KCH]T yTBOPIOETHCS MPU MOBHOMY CHAJIFOBAaHHI BYIJIEBOJIHIB, Ha

BIIMIHY B1Jl HETIOBHOT'O

1.3. Tlocyamna B Qopmi mpsmoi npusmu 21v3 cM 3aBBHIIKM po3jineHa
MEPErOpPOJIKOI0 y CHIBBIAHOMIEHHI 1:2. B OCHOBI NpU3MH JEXKUTHh MNPSIMOKYTHHMA
TPUKYTHUK, B SIKOMy BHCOTA, OIyII€HAa Ha TIMNOTEHY3y BIATHUHAE Ha HIH BIIPI3KU
JTOBXHUHOIO 16 1 9 cM. MeHIITy CeKIlito MOCYIMHU 3aiMa€ KUCEHb, a OUIBIILY — METaH.
[Ipu HarpiBaHHI MEeperopoiKa PyWHYEThCSA 1 MOYMHAETHCS peakiis. 3HAUIITH Macy
YTBOPEHOI Caxi, SKIO peaKIlisi BiMOYBaeThCs 13 BUX0A0M 75 %

2.

3. 3 meoom na eycmax. Jlumu (npomoenamu) meodosi peui. [lns
HaWKpaIoro TIyMadeHHs 3HA4YCHHS IUX (pa3eosiori3MiB 3rajlaéMo MoOpajib Oalku

JI. I'mbGoBa «JIucuiist-xamOHuL ;
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JlykaBuil 4OJIOBIK CJIOBaMU HAC TOIYOUTb,
Sk HiOM Hac 1 Kaye, 1 TIOOUTB,
Jlns mpaBau, U1 1o0pa )KUBE —
SIk 110 BOJI IIJINBE,
A OnmKYe TPUAUBUTHCS —
To 11 BUIHO, 1110 BHJISI XBOCTOM —
[Tomaxy MOB MEIKOM —

Cononauie Oyae 3’icThbes!

[IpomoBa «3 MeAOM Ha ByCTax» - YJECIMBAa HEUIMPO-TIPHEMHA IPOMOBA.
«Meny, B TakoMy pasl CTa€ «OTPYHHUMN.

VY npupoji AesKi MEAOHOCHI POCIMHM 3/1aTHI YTBOPIOBAaTH OTPYHMHUU (T.3B.
«’siHuiY ) Mea. OTHUM 13 TakuX € 0arHo 3BUYaiiHe, MEJ1 SIKOTO MICTUTh CIIUPT JIEJOJ
(Puc. 1), mo cnepury BHUKJIMKAae 3amaJ€HHS LIUTYHKOBO-KHUIIKOBOIO TpPakTy, a
noTiM-ipurHiyeHHss [{HC Ta crnactryHi nmapanidi B TOMY YUCHI CEPLIEBOrO M’si3a Ta
JTUXAJIBHOT MYCKYJIaTypH.

OtpyiiHuid Men 3aBkAu OyB CHMBOJIOM HEIIMPUX TMAJKUX TOYYTTIB,

(banpIBO1 JIFOOOB1 Ta MPUXOBAHOI 3pajIu.

OH
Puc. 1. Jlenoa
3.1. Tproma peakiisiMu MPOUTIOCTPYNUTE BIACTUBOCTI JIEAOTY K TPETHHHOTO
OJTHOATOMHOTO CITHPTY
3.2. Illomo nemoiy, BKaXKiTh HEBIpHE TBEPKCHHS

) ) 1
a) 37 r ne10/1y BiANOBIIAIOTh ¢ MoJTb

0) Jlemon npu nmerimpatallii yTBOPIOE MOXITHE AJIKEHY 13 MOJBIMHUM 3B’SI3KOM

BCGpGI[I/IHi CCMHUYJICHHOI'O LIUKITY
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B) JIemon BIAHOCUTHCS 10 OCOOJIMBOI TPYIH CIIUPTIB, HA3BaHUX (HEHOTAMHU

r) Jlemon BcTymae B peakiii NpHETHAHHS 3 PO3PHUBOM ITUKIOTPOIIAHOBOTO
(dbparMeHTy

1) JIemon OKUCHIOETHCS TI0 UKJIOMPOITAHOBOMY (PpParMeHTy 3 HOTO PO3PHUBOM.
B pe3ynbTaTi yTBOPIOETHCS IBOXaTOMHHM CIIUPT

3.3. 3HaiaiTe Macy Jefoily, Mpu Jii METaJeBOro HATPIl0 HAa KU MOXHA
3alOBHUTH BOJHEM MOCYAHUHY B QopMi pu3MH 56 cM 3aBBUIIKH. B 0CHOBI mpuszmu
JICKUTD JICTIbTOI], CTOPOHU SKOTO JOPIBHIOIOTH 25 1 56 ¢M, a KYyT Mi>k HUMHU 150°,

4.  Jlakmycoeuii nanipeyso. [lepeBipka  KHCJIOTHOCTI  PO3YHHY
JTAKMYCOM-OJIHA 13 HaWJaBHINIMX XIMIKO-aHAJITUYHUX MPOIEAYp, BIIOMHUX IIE 3
XVI cronitrsa y Hizepnanaax (came CI0BO «JIaKMYC» TTOXOJIUTH BiJl HIJEPJIaHICHKOTO
lekken — pingkuit 1 moes — kama, macrta) . JIakmyc, B CBOIO 4epry, OJep>KyBaBCs i3
JUIIaHHAKIB-TOJOBHMM YHHOM 13 HajexxkHux g0 poxaiB Rocella, Lecanora,
Ochrolechia, Parmotrema, Dendrographa ta Palmotrema.

Jlakmyc € mo cyti cymimmto 10 — 15 GapBHHKIB, BIIOMUX SIK JIITMiHH, CEpe]
AKUX € SK Kap0o- Tak 1 rerepouukiIivHi. Jlakmycu oTpumani 3 Oyab-sSKHX
JUIIAWHUKIB, IO HAJIEXaTh O 3TaJlaHUX POJiB, 3MIHIOIOTh 3a0apBJIEHHS 31 3MIHOIO
pH, a TakoX y TpPHCYTHOCTI WOHIB ACSIKUX BAXXKUX METAJiB, 3 SAKUMHU JIITMIHH
YTBOPIOIOTh KOMIUIEKC, OJHAK KOJIbOPH, IO BIAMOBIJAIOTH TOMY 4YH IHIIOMY
cepenoBuilly, iHTepBas pH Ta 3HadenHs pH mnepexomy 3alekaTUMyTh BIJ
KOHKPETHOTO BUAY JUIIaifHuKa (1, BIAMOBIAHO, BiJ XIMIYHOTO CKJIaay JAKMYCY, STKHUM
3 HOT'O OJICP)KYIOTh).

HaiiBimomimmm € makmyc, 1o OAepKyeThbes 13 numaiiHuka Parmelia surcata,

rOJIOBHHM XpoModopom sikoro € 7-rigpokcudenokcazon (Puc. 2):

o O
i & X
HO o HO (@] -0 O

) 7-hydroxyphenoxazone
7-hydroxyphenoxazonium 7-hydroxyphenoxazone phenolate form

(protonized form, red) (neutral form, violet) (basic form, blue)

Puc. 2. 7-rinpokcudeHOKCA30H Ta HOT0 HEUTPAJIbHA,

OCHOBHA Ta KMCJI0THA opmu
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7-rigpokcu(eHOKCa30H € aM(DOTEPHOIO CIOIYKOIO, 110, Oyay4n (ioJIEeTOBOO B
HEUTPAIIBHOMY CEpEJOBUII, 3MIHIOE 3a0apBJICHHS Ha YEpPBOHE Y KHUCIOMY
CepeJOBUIII 1 Ha OJIAKUTHE B JTy>)KHOMY. JIakMycoBHiA mamipels 1 #0ro BUKOPUCTaHHS
y XiMii CTaJlu HACTUIBKH MOMYJIIPHUMH, 110 CaM BUPA3 «JIAKMYCOBHI MamipeIby CTaB
¢dpaszeosori3MoM, IPUHIIIIOB Y )KUBY MOBY 1 BXXKHBAETHCSI Y 3HAUCHHI «T€, IO BU3HAYAE
a00 € MOKa3HUKOM YOTOChHY.

OpHak peakiii, 0 HE BIAHOCATHCA N0 KHUCIOTHO-OCHOBHMX HE3BOPOTHO
3MIHIOIOTh CKJIQJI JJAKMYCOBOT'O Tamipiis. Tak Mpu peakxiiii 3 ra3onogiOHUM XJIOPOM
a00 TIMOXJIOPUT-HOHOM JIAKMYCOBHI Maripelb 3HeOaPBIIOETHCS.

4.1. Tproma peakuisiMu IPOUTIOCTPYITE BJIACTUBOCTI 7-
riIpOKCU(EHOKCa30Hy K apOMaTHYHOI CHOJYKHM, MOXIIHOTO (eHoly Ta
(eHokcazony. Uu 30epiraerbcsi apOMaTUYHICTh B YCIX TPHOX CHPSKEHUX A]1pax?

4.2. Iono 7-riapokcu(peHOKCa30HY, BKaXITh HEBIPHE TBEPHKCHHS:
: : : 1
a) 1988 r 7-rinpokcudeHoKca3oHy BINOBIAAIOTH 9 3 MoIb

0) 7-rinpokcud)eHOKCa30H B3a€EMOJIE SIK 3 KHUCJIOTaMH, TaK 1 3 OCHOBaMHu 3
YTBOPEHHSIM COJIEH

B) 7-T1ipoKCcU(EHOKCA30H MICTUTD MIPOJIbHUM rerepoaroM HiTporeny

r) /-TiApOKCU(PEHOKCA30H Yy TMOJISPHOMY CEpPEIOBHINI MOXE YTBOPUTH
KBa31apOMaTUYHY IBITTEP-HOHHY CTPYKTYPY

I) 7-TiApOKCU(PEHOKCA30H MICTUTh (EHONBHUN TIAPOKCHI 1, BIAMOBIIHO,
YTBOPUTH KOMILIEKC 13 kKarioHoM Pepymy (111)

4.3. Tlocyauna B opmi npusmu 42 cM 3aBBUIIIKK MICTUTH 3a H.y. BOJCHb. B

OCHOBI MpPHU3MH JIKHUTh MNPAMOKYTHUN TPUKYTHHK, LIO0 € TIOJOBUHOIO KBajpara,

iaroHalb SKOro AopiBHIOE 5612 cM. 3HaiiTh Macy 7-rifpokcH(beHOKCa3oHy, IO,
pearyrou 13 MeTaJeBUM HaTpi€M, 3alIOBHUTDH MTOCYTUHY BOJAHEM.

5.  Jlaspu ne oarwomsp cnamu. JlaBpu, 10 HE NAIOTh CMATH, 3rajylOThCs B
YKpaiHCBKIN MOBI y IBOX (Ppa3eoJIOTTUHUX KOHTEKCTaX:

- [Tuxa 3a cBOi ycmixu, TOCATHEHHS;

- HanonernmuBa mpars 0e3 3ynmMHOK Ha JOCATHEHOMY, TIOCTiliHE
MparHeHHs 10 40T OCh.
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Omnimmiiichki irpu 3apoaunucs B CrapomaBHiit ['perii, 1e BOHM PpOBOAUIUCS
pa3 Ha dYotupu poku y wmicti Omimmis 1 Oyau BU3HAYHOIO TOMIEI0 B IKHUTTI
CTapoJIaBHIX rpekiB. Irpu Oynu 3a00pOHEH1 pUMCBEKUMU IMITEpaTOpaMu sIK TOTaHChKI
3 METOI0 YTBEP/KEHHS XPHUCTUAHCTBA. Tpanuilis npoBeAeHHs OmiMMHCHKUX 1rop
Oyna BiHOBJIEeHa y 1896 porii, 3a inimiatuBoro I1. ne KybepTtena

OniMIiAChK] ITPY aHTUYHOCT1 OyJIM HU3KOIO 3MaraHb, 110 MPOBOJUIIMCS MIX
Ipe/cTaBHUKaMU KIJTbKOX MICT-AepkaB 1 napctB CrapomaBuboi ['perii, siki manu
31e0LIBIIOr0 aTJIETUYHUN XapakTep, a TaKOoX 3MaraHHs OOpI[iB Ta MEepEeroHH
komicaunb. Ha wac OmiMmidchKHX 1rop BCl  BOEHHI  KOH(MIIKTH — MIX
MICTaMH-JI€p>)KaBaMH, K1 Opaidud ydacTb Yy 3MaraHHsX, MNOPUIMHSAIUCA [0 IX
3aKIHYEHHSI.

[Toxomxenns uux Omimmiag onoBUTO JereHaaMu. OAuH 13 HAUMOMYJIAPHIIINX
MiiB pojoHaUaTFHUKAMH 1rop HaszuBae ['epakia i Koro Oarbka 3eBca. 3riHO 3
JereHioro, me ['epaki nepmuM HazuBaB irpu «OMiMOIACEKUMIY 1 BCTAHOBHUB 3BHUYAil
MPOBOAUTH X KOXHI YOTUPU POKH. JlereHma cCTBEpaKye, 110 MIiCas 3A1MCHEHHS
MBaHAANATH ToABUTIB ['epakn moOyayBaB OmiMITINCBEKUN CTaiOH HAa YecTh 3eBca.
[licns 3aBepiueHHs] OyAIBHUIITBA, BIH MPOUIIOB 1o mpsimiii 200 KpoKiB 1 Ha3BaB 11O
BIICTaHb «CTaJl€I0» sKa IM3HIIIC CTaJla OJWHMIICIO BifcTaHl. [HImui Mid mMoB's3ye
mepun  irpy 3 BaXJIMBOK  JIaBHBOTPEIPKOIO  TPAAMINEID  MiJI  Ha3BOIO
ekexepis - oMMIINChEKUM nepeMup'ssM. @opMaabHO OMIMMIINACHKE EpEMUp’s Ml Yac
CydacHHUX oJiiMIian aie 1 goci. BBaxkaerwcs, mo antuuni OniMmiaan MPOBOIUIHU 3
776 p no H.e 0 393 p. H.€.

OmuuM 13 ONIMIIIMCHKUX CHUMBOJIIB € JIaBpOBUM BIHOK — CHMBOJI CJIaBH,
nepeMoru Ta mupy. Jlucts igaBpa 6maropoanoro (Laurus nobilis) BUKOpHUCTOBYIOThCS
y KyJiHapii K OpsiHa MpUIpaBa.

XiMIYHUN CKJIaJl JIaBPOBOT'O JIMCTKA € HaJ3BHUYaliHO OaraTtuM. I3 JaBpoBOTO
JUCTKa OyJ0 BUAUIEHO KHUCIOTY, (opmMyna sikoi 300paxkeHa Ha Puc.3. Binrak Bona

OyJa Ha3BaJa JaBPOBOIO

Puc. 3. JlappoBa kucjiora
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JlaBpoBa kwucioTa Ta il MOXimHI (aMmiaW Ta €CTEPH) € OJHUMH 13 CIOJYK,
BIJIMOBIIaJILHUX 32 TIPSIHI BJACTHUBOCTI JIABPOBOTO JINCTKA.

5.1. TlpoumocTpyiiTe BIANOBIIHMUMHU PEAKIIsIMA BJIACTHUBOCTI  JIaBPOBOI
KHUCIIOTHU SIK KapOOHOBOT KUCIOTH. SIKi TUIIM 130Mepii BIACTHBI JIABPOBiil KUCIOTI?

5.2. lomo 1aBpoOBOi KUCIOTH, BKXKITh HEBIPHE TBEPKCHHS

a) JlaBpoBa KHCII0Ta TAaKOX BiJloMa K YHICKAaHOBA

0) MKKIIacCOBUM 130MEPOM JIABPOBOi KHCIIOTH € H-JCTHIaleTar
. 1..
B) 25 I TaBpOBOI KUCJIOTH CKIIAIAI0Th 5 11 Mot

r) JlaBpoBa kucinora jaie Ha Harpiii kapOOHAT 3 YTBOPEHHSM Ta30MoJ10HO1
pPEUYOBUHU

)  MixkiacoBuM  130MEpOM  JIaBpOBOI ~ KHUCJIOTH € 1-(2,2,4-
TPUMETHITNICHTHIIT )0y TUpAT

5.3. Ilpu aii MeTaneBoro HaTpit0 Ha JAaBPOBY KHUCIOTY YTBOPIOETHCS BOJICHB,
10 32 H.y. 3alIOBHIOE MOCYIUHY B (hOpMI MPSIMOKYTHOTO TMapajeeninena po3mMipamMmu
25x16x7 cM. 3HalAITh Macy JaBpOBOI KUCIOTH, IO BCTYIUJIA B PEAKIIIIO.

5.4. TazonomiOHuil XJOp 3a H.y. 3aiimMae mocyauHy B (opmi npusmu. B

OCHOB1 TPU3MU 3HAXOJUTHCA PIBHOCTOPOHHIM TPHUKYTHUK 31 CTOPOHOIO 24 CM.

Bucora npusmu ckiagae 21+v/3 oM. 3HaiaiTh Macy 1aBpoBOi KMCIOTH, 3 KOO JaHMH
00’eM XJOpy pearye 3 YTBOPEHHSIM 2,2-TUXJIOPHNOXiAHOTO. 3HAWAITh Macy
2-2-1UXJIOPOJIaBPOBOi KUCJIOTH, 110 YTBOPIOETHCS 3a PEAKITIEIO

6. IHlonikpamie nepcmens. DpazeosiorisM  BXKUBAIOTh, KOJIU XOYYTh
CKa3aTH, IO Til YK 1HIIHA JIOJWHI TaK HETMOMIPHO IMACTUTh Yy KUTTI, yJadl TaKUM
MOTOKOM CHUIUTIOTBCS Ha HBOTO, IO CTa€ CTPAIIHO: PAaHO YU TMI3HO 1€ Mae
MPUTIUHUTHUCS 1 BIH HEMUHYYE 3a3HA€ CTPAIIHOTO HEIACTs. Y TaKuX BHITQJKax
KaXYTh, 110 1151 JTIOJMHA Ma€ «repcTeHb [lomikparay.

CraponaBHi JieTeHIU pO3MOBifal0Th, HIOM [lomikpar, THpaH camMOChKuii, OyB
HelMOBIpHO 1macauBuid. bytu 6 IlosikpaTtoBi psaIOBUM I'peLbKUM MpaBUTEIEM SIKOU
He Moro 4yJJ0BHii Jap — OTPUMYBATH BCE, YOTO HE 3aX0Ti0cA 0.

Bin ycninrHO BOrOBaB Ha 3eMill Ta MipaTyBaB Ha MOPIi; KOHCTPYIOBAB MEPEAOBI
KopalJii, 3BOJIMB IIMKAPHI Tajaiy, 06arati 6106J10TeKH, BOJAOIPOBOIN; KapOyBaB CBOi
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MoHeTH. Maciitabu Oy1IBHUIITBA Bpakalld Cy4acHHKIB.

I'epomor (6:1. 484-6m. 425 pik g0 HamIoi epw), MHCaB, MO HIXTO M€ ICIA
JereHaapHoro mapst MiHoca He MaB TakOi MOTYTHOCTI. Xo04 Ou mio 3atisaB Ilomikpar,
BCE oMY BAaBaJIOCs, BCE CXOIUIIO 3 PYK.

OpHoro pa3y cows3Huk [lomikpata 1ap €runeTcbkuii Amacic BUPIIIKB
HamucaTd oMy JHcTa, B SIKOMY ToBopuiocs: «MeHe paayloTh TBOi ynaui. Aue,
00U Ipyxe, yu He HaaMipHI BoHU? Tu Konmch 4yB Mpo 3a3ApicTh OOTiB?

Jam Awmacuc HamojernmuBo paauB Ilomikpary npuHecTH OoraM 3aroOikHY
xeptBy. [lomikpar, mogymaBiu, MpUCIyXaBcs 10 mopaau. | BUpIMB 1mo30yTHCS
PIAKICHOTO MEPCHS MalCTEPHOI POOOTH, MUJIOTO HOTO CEpIIO 1 BAPTICTh SKOro Oyiia
MOPIBHSIHHA 3 BapPTICTIO BCHOTO I1apCTBA.

CremianbHO M1 1l€1 METH BIH CHOPSJAUB KOpaOeyib, BUMIIOB [ajJeKo Yy
BIJIKpUTE MOpE€ 1 KMHYB KIJblle Y BUp BojA. Uepe3 Kigbka JHIB MPOCTUM pubaka
BUJIOBUB 4yJIOBY puOy. «Taka puba — Ta Ha mapchkuii cTui!» — mogyman OITHSK 1
BIJIHIC puOY Lapesi.

Po3pizaroun puly, Kyxap BHOPOB i yepeBO, 3 SKOro, Ha OdYax 3JIUBOBAHOI
nmyOJIiKK, 3'IBMBCS BTPAu€HMM LAPCHKUI MEpPCTEHb 13 MEYaTKOW. «SKui ke TH
macauBui, napio! boru moBepHynHM TBOIO KOIITOBHICTH!». AJe 1ap 30BCiM He OyB
maciuBuM. "boru He npuitHsM KepTBY", - mucas [lomikpat Amacicy.

Awmacic 3po3ymiB, 110 [lonikpaT npupedeHuit. «5 He MOy Oible OyTH TBOIM
ApyroM. SIKIIo TH cTaHem Juisi MEHE CTOPOHHBOIO JIFOJUHOI0, TBOE IOpe HE Tak
CWIbHO 3auenuTh MeHe. Momu OoriB!». Tak B ocob1 Amacica ycmix BIEpILe
BiJIBepHYyBc4 Bij Haps [lomikpara.

Hezabapom cranmocst Te, woro moOoroBaBcsi Awmacic. 3HapsamsMm 3arudeni
[Tomikpara ctaB ioro HamicHuK y Capaax - nepc Ha iM'a Opoit. Ciij 3a3Ha4nTH, 10
icropuunuit [lomikpar (VI cToniTTa A0 HAIIOi epu) CpaBi HAPHUKIHIN OJIMCKY4OTO
1aproBaHHs OyB 00MaHOM 3aXOIJICHUH TIEpCaMHu 1 CTPAYCHHIA.

Bopor xutpicTio 3amanuB maps a0 cedbe B Capu, MOJOHUB 1 TOCAINB Ha MaJko.
[lap momep y mykax... MaOyTh, 11€ 1 COPUYMHIIO BUHUKHEHHS TaKOi JIETEHIU PO

HBOTO.
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OTxe, iM's [TonikpaTta Haragye HaMm HE JUILE PO yaady, a il MPo Te, HACKIIbKU
MiHTuBe Jroachke macts. [lepcrens [lomikpara 6yB cmapargoBuM, 3 MEYaTKOIO 1y
30JI0Ti ompagi, 3pooseHuit camoctieM deoopom, cuHoMm Tenekna.

CMaparnoM Ha3WMBa€THCS PI3HOBUAHICTH Oepuily -  MiHEpaly Ha OCHOBI
Oepwitito — cyMim okcuaiB bepuiito, AmoMidito Ta CHIIiIO 3aralbHUM CKJIaJ0M
Be3Alei6018.

Te, mo cmapara Ta Gepusi MalOTh OAHAKOBHM CKiIaJ BcTaHOBUB 1ie B 1790 p
dbpanny3pkuit Ximik JIyi Boksen. Ili3Hime Oysao BUSBICHO, 110 MIPUPOJIHI CMaparau
MOXYTh MICTUTH CIHiZIOBI JOMIIIKK oOkcuaiB Bawnaxmito, Xpomy Ta @Depymy y
TPUBAJIEHTHOMY CTaHI.

6.1. 3HaiigiTh OKCHUIHUN CKJaJ CcMaparay Ha OCHOBI HOro 3arajJbHoi
dbopmynu. Po3paxyiiTe MacoBy 4acTKy KOXKHOTO 13 OKCHIIB Y MIHEpaJIi

6.2. Illomo cmaparay, BKaxiTh HEBIPHE TBEPI>KCHHS

a) Macosa yactka Cwitiii 1i0OKCHIy y cMaparl HaiouibIa.

0) MacoBa yactka bepuiiii okcuay y cMaparji € HaliMeHILIOO

B) 537 r uncToro cmaparay Mictath bepuiii okcus Macoro 75 T

r) 537 r yucroro cmaparay MicTiaTh S1 T ATIOMIHINA OKCUAY

1) 537 r uncroro cMmaparay mictaTh 360 T Cuiiiil 1ioKkcumy

6.3. 3maiimiTe Macy AJIOMIHIM OKCHAYy Yy cmaparai macor 895 kapar
(5 xkapar=1r)

7.  Ha cbomomy nepi. ®pazeosioriamMmu «Ha CbOMOMY HeO1» BXKHBAETHCH,
KOJIM MOBa /i€ TIPO JIIOIMHY Ty’K€ PaiiCHY, 3aI0BOJICHY, O€3MEXHO IIaCIINBY.

[le BimuyTTS MOB’A3aHE 3 MPUCYTHICTIO 1 3MIHOIO KOHIEHTpALil B OpraHi3mi
ropMmoHy cepotoniny (Puc. 4):

NH
HO

Iz

Puc. 4. Cepotonin
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7.1. Tpboma peakiisiMH TPOUTIOCTPYHTE BIIACTUBOCTI CEPOTOHIHY SIK
MOXITHOTO 1HAOMY, TEPBUHHOTO aMiHy Ta MoXigHoro ¢enomy. YoMy CepoTOHIH
pearye 3 HaTpieM Mo JABoX aromax [igporeny?

7.2. lono cepoToHiHY, BKaXKITh HEBIPHE TBEPKCHHS:

a) CepoTOHIH € apOMaTUYHOIO CUCTEMOIO 1 JIETKO BCTYIA€ B €IEKTPOPiIbHE
3aMIIIEHHS

0) Sk mepBUHHUI aMiH, CEPOTOHIH B3aEMOJIIE 3 IyTaMU 3 YTBOPEHHIM COJIeH
: " 1
B) 11 r cepoTOHIHY CKIaAarOTh HOro ¢ Mo

r) EnextpodinbHe 3amilieHHS B CEpPOTOHIHI BIIOYBAETHCS JIETKO SK Yy
MIPOJIbHE, TaK 1 y OCH30IHE KIIbLIE

1) 'erepoarom HiTporeny y cepoToHiHI — MIPOJIBHOTO THUITY

7.3. Tlocynuna B ¢hopmi mipamiau MiCTUThH 3a H.y. BOJ€Hb. B 0CHOBI mipamiau
3HAXOAMUTHCS KBajparT 31 CTOPOHO 48 cM, a BHCOTa MipaMmiad cKiagae 28 cM.
3Ha1iTh, CKUIBKH CEPOTOHIHY MOTPIOHO, MO0 JI€I0 HATPII0 HA HBOTO OTPUMATH
naHuu 00’ €M BOHIO.

8. Axc Kpoeé KuHynaca 6 jauue — XTOCh PaINTOBO IOYEPBOHIB Bij
nobadeHoro abo mouyyroro. UepBoHMid KOMip KPOBI JIOAUHU (SIK 1 YCIX XpeOETHUX)
3a0e3neuyeThCsl HAsABHICTIO B ii CKJIaJll FeMOTrI00IHY.

['emornoGin — TroJIOBHUK OITOK KpOBi, IO CKJIANA€ThCA 13 OILIKOBO1

PEYOBUHU-TIO0IHY Ta PepyMBMICHOTO NOP(HIPUHOBOTO KoMILIEKey — remy (Puc. 5):

7 CHg
H3;C /
H3C CHS
@) OH HO (@)
Puc.5.I'em B
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VY rewmi BanentHictb depyMy AOPIBHIOE JBOM, a KOOPAMHALIMHE YUCIO HOHY
Fe®* - mectn. Yorupu 38’513k (HOHHI Ta KOOpAMHALINHI), mo ix yrBOproe Fe’,
BIJIMOBIJIAl0OTh YTBOPEHHIO CAMOI0 T'eMy, IPUUYOMY MOHHUHN 3B 30K YTBOPIOETHCS 3
nipoasHUM atoMoM HiTporeHy, a KOOAMHALIMHUAN — 3 TIPUIUHOBHM.

Hanani 3anmumaroThest 1m1e ABa KOOpAMHAIIHHI MICISI, OJHE 13 SKHUX CIOJydYae
reM 3 TJIOOIHOM, a TOYHIIIe, 3 MIPUIAMHOBUM aToMOM HiTporeHy TricTHIMHOBOTO
3aNUIIKY TJI00iHY, a 1HIIe 3aJIMIIA€ThCsd BaKAaHTHUM 1 caMe WOTO BIAMOBITHO 3aiiMae
KrceHb a00 KapOoH miokcuI.

Kommuiekcu remorno0iny 3 KapOoH A10KCHIOM Ta KUCHEM € HECTIHKUMH, M0
cripusie epeKTUBHOMY Ta3000MiHYy uepe3 mnepekoopauHyBanHs. Bixxe 3 KapOon (II)
OKCHJIOM YTBOPIOETHCS CTIMKUI KapOOHUIBHUN KOMILIEKC, 3 OISy Ha YTBOPEHHS
SKOTO PO3BUBAETHCS 3ayXa MPU YTBOPEHHI YaTHUM Ta30M.

[Tpu meTabosi3Mi BYTJIEeBOIB KapOOKCHIIbHI IPYIH T€MOTJIO01HY B3a€EMOIIIOTh
3 ITFOKO3010 3 YTBOPEHHSIM TUIIKO30BAHOTO T€MOTJI001IHY.

8.1. Tpboma peakuisiMu IPOLTIOCTPYHTE BIACTHBOCTI TeMy B six xapOoHOBO1
KHCJIOTH Ta HEHACHYEHO1 CIIOJIYKHU

8.2. lomo remy B BkaxiTh HEBipHE TBEPIXKESHHS
: : 1
a) 88 r remy B BiAMnoBimar0Th ~ MOJIb

0) 'em B yTBOpIOE€ 5K €TepH, TaK 1 ecTepu

B) 'em B 3HebapBitoe OpomHy Boay Ta po3uuH Kaniii nepmanranary

r) 'em B € apoMaTtnyHOIO CUCTEMOIO HA OCHOBI MOPIPUHY

1) KapOokcunbHi rpynu B ckiaal remy B He OepyTh yyacTh B yTBOpPEHHI
CIPSDKEHOT O JIAHI[Iora

8.3. 3maimiTe Macy remy B, peakiis SKOro 3 METaJICBUM HaTpPiEM

TIPU3BOJMTE JIO 3AIIOBHEHHS 3a H.y. BOJAHEM MOCyAMHH B dopmi mpusmu 42+/3 cm
3aBBUIIKU. B OCHOBI NpHU3MHU JEKUTh NPSIMOKYTHHM TPUKYTHHUK, CTOPOHH SIKOTO
CHIBBIIHOCATHCH K 2: V3: 1, a MesiaHa, IpoBeieHa A0 TIMOTEeHY3H, TOPIBHIOE 48 CM.

Q. bumu ¢ rumaepu (mumnanu). Paniti, Top>xectsyBatu. JluraBpu Oynu

Bijiomi Bxke B [laBHil ['perii 1 3raayroThesi B 0JHOMY 3 noABUTIB ['epakiia.
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Moctuit moxur I'epkanma monAraB y ToMmy, Mo Iepaki mepemir
Crimpaniiicekux nraxis. Lle 3aBnannsa iiomy nonomorina BukoHatu Adina [Nannana,
o Jaja HoMy JBa THUMIIAHHM, IO iX BUKyBaB OyB ['edect. boruns 3Bemina
BCTAHOBUTH THUMIIAHHU Ha BEPILKHI TOpY MOOIU3Y THI3Ja NTaxXiB 1 OUTH B HUX OApa3y
SIK TITaxH, KIrTi Ta I3b00M SIKUX OYyJIM CTBOPEHI 13 MiJIi, HAOJIMKAIHCS.

OrnynuiMBHUi pi3KKil 3BYK TUMIIAHIB BUMYCHUB MTax1B 3A1HHATUCS B TIOBITPS €
['epaxit 3acTpinmB 3 Jyka ycix abo Maibke BCiX. Bimini nraxu 3ammmmunu [pertito i
nepeneTiim Ha iHImMA Oeper YopHoro mops. Tummanu 3a pI3HUMH BEpCisiMU
aCOLIIOIOTHCS 13 TapiIKaMu, TPEHIITKaMHu a00 JTUTaBPaAMH.

JlutaBpu Oynu Bigomi mie B JlaBHii ['pemii, ogHaK KOHCTPYyKLIs, OJM3bKa 10
HUHIHBOT ckianacs jum y XV cr. KinbkicTh TuTaBpiB y CUM(MOHIYHOMY OPKECTpi
3MIHIOETbCA BiJ 2 110 4, MpUYOMY B Psiii TBOPIB BOHU BHUCTYHAIOTh 1 SIK COJIOKOUMIA
1HCTpYMEHT, Hanpukiai, B [l vactuni «®antactuynoi cumdonii» I'. bepimiosa.

3a3Buuail KOpPIyC JMTaBp BUKOHYEThCA 13 MiAl cpibira abo aTtoMiHis.
OCHOBHUI TOH Bapilo€ B 3aJEKHOCTI BIJ TUIy METaly, po3Mipy KoOpIycy 1 HOro
dopmu. Taxk  nHamiBchepuuHa  Qopma  CTBOpPIOE  N3BIHKIIIT  3BYKH, a
napaboniyHa-rayximi. Ha TemMOp BmimBae 1 sikicTh moBepxHi Kopmycy. CyuacHi
JUTaBpU TaKOX MICTATh Menaii, [0 JO3BOJSIIOTh JIETKO IEpesallTOByBaTH
IHCTPYMEHT 1 HaBiTh BUKOHYBATH MPOCTI MENOJINWHI MapTii B MexaxX KBIHTH abo
HaBITh OKTaBU. llenani crmosydaroThesl 3 KOPIyCOM, 3MiHIOIOUU Horo ¢gopmy, uepes
MEXaHi3M, 1110 Ha3UBAEThCS «IIaBYKOM).

9.1. TlopiBHfiiTe BIAMOBIIHMMHU PEAKIISIMH XIMIYHI BJIACTUBOCTI cCpidina,
AJTTOMIHIIO Ta M1l

9.2. Hlomo Apreurymy, AmoMidito Ta Kynpymy, BKaxiTh HEBIpHE
TBEPKEHHS

a) 3 TPhOX 3raJIaHNX METAJIB JUII APTEHTYM CTOITh MICIIs BOIHIO

0) AUOMIHIT € AaKkTUBHUM METajloM, OJIHAaK BIH TACUBYEThCA B
KOHIIEHTPOBAHUX KHUCIIOTaX, YePe3 OKCUIHY IITIBKY

B) Minp He pearye 3 XJIOPHIHOIO KHCJIOTOIO, OJHAK pearye 3 HOIHUIIHOIO, 3

KOMILJIEKCOYTBOPEHHAM. lle oIuMH 13 PIAKICHUX BHIAJIKIB, KOJU MIJIb pearye 3
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KHCJIOTOYO 3 BUJIIJIEHHSM BOJHIO

r') APIeHTYM YTBOPIOE CIIOJIYKH 31 CTylIeHeM OKUCHEHHs +1, +2 Tta +3

1) Kynpym (II) Ta AnmtomiHIi XJIOpUIM pO3UHHHI, Ha BiAMIHY Bijl ApreHTym (1)
XJIOpUIY

9.3. Tlocynuna B dopMi mapaneneninena 63 cM 3aBBUILIKH MICTUTh 3a H.Y.
Hirporen (II) okcua. B ocHOBI mapaneneninena JeXUTh mapajieiorpam, AlaroHalb i
CTOpPOHA SKOTO, TIEPIICHINKYJISIPHI OJTHA JI0 OJHOI, TOPiBHIOWTH 24 1 32 cM. 3HAWITH
Macy MijJi, 10, BCTYIIHMBIIM B PEAKII0 3 PO3BEIACHOI0 HITPATHOK KHUCIOTOIO
3anoBHIOE niocyauHy Hitporen (II) okcumom.

10. Jlio mane. HanaromxyroThCsl BiIMIHHI CTOCYHKH MIXK MapTHEpaMu, SKi
paHile TnocBapuiucs Oynu. HamaromkeHHs CTOCYHKIB, TPUMHUPEHHS, TYT
MOPIBHIOETHCA 13 MPoLecoM (ha30BOro NepPexoay, BHACHIIOK SIKOTO MEp3JIUA JIiJl TaHE
1 IEpETBOPIOETHCS HA PIAKY BOAY.

10.1. Yu BigHOCUTHLCS TaHEHHS JILOJY Ta KUIIIHHS BOJU /10 (PI3MUHMX SIBUII YU
10 XIMIYHUX? PO3IIIAHbTE KPUCTAIIYHY I'PATKY JbOJY 1 MOSICHITH, YOMY 00’€M BOJIHU
OLIBIINIA 32 00’ €M JILOAY, IO PO3TAHYB.

10.2. Illomo mpotiecy TaHEHHS JbOAY, BKaXITh HEBIPHE TBEPIXKECHHSI:

a) Ilpomec TaHeHHS nHOAY € XIMIYHHUM, OCKITBKM BiIOYBa€ThCS 3MiHA
arperaTHOro CTaHy PEUYOBUHU

0) JIig yTBOPIOE MOJIEKYJISIPHY KPUCTAIIIYHY I'PATKY

B) TemrepaTypa MmiaBlieHHs JIbOJly BHUIIA, HIK aHAJIOTIB BOJU — CIPKOBOJIHIO,
CEJICHOBOJHIO Ta TEIYPOBOJHIO, 4Yepe3 YTBOPEHHS BOJAHEBUX 3B’SI3KIB  MIX
MOJIEKYJIaMH BOAH

r) Po3uriHEHHS 1HIITMX pEYOBUH (K €IEKTPOIIITIB, TAK 1 HESIICKTPOJIITIB) y BOI
MIOHWKY€E TeMIieparypy ii 3amep3aHHs. Ha 11boMy 3aCHOBYETBCS METOJ| KPiOCKOMIii
(xpiomeTpii)

r) llorpiliHa Touka BIiANOBiZae ymoBaM (aTMocPepHOMY THCKY Ta
TEeMIlepaTypi), 10 BIAMNOBIIAIOTH CIIBICHYBAaHHIO O/pa3y Tpbox (a3 BoaU — JbOAY,
PiIKOi BOJIM Ta BOJSHOI IMapu

10.3. 3naiiniTh Macy BOAM, yTBOPEHOI Npu TaHeHH1 918 r abony.
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11. Yopmoee 3inna. MoBa iine mnpo MillHE KypHUBO — JIMCTKOBUH
(JTrONTPKOBUI) TIOTIOH 200 MaxopKy.

Takox gyxe mnomyJaspHUM OYB >KyHHUM TIOTIOH. Jlum micns 1950-x pp
[IUTapKH, BUPOOHUIITBO SIKUX CTAJO BKJIIOYATH BAXKJIMBI TEXHOJIOT1YHI €TaIu, CTaJH
nonyaspHimuMu. JKyHHUM Ta JIOJBKOBUU TIOTIOH € OJHIEID 3 HAWTOJIOBHINIUX
IPUYMH PaKy OpraHiB pOTOBOI MOPOKHUHU Ta BEPXHIX BIJUIIIIB TPAaBHOI CUCTEMH.

[Ilo & 1m0 MaxOpKH, TO BOHA TAKOXK MOXE OyTH KYpHOIO Ta XyHHOM0. SIK Bke
Oyno 3rajgaHo, Maxopka a00 AMKHH TIOTIOH a0o cinbehkui TroTIOH (N. Rustica)
MICTUTh BIBIYl OuTbIIe HIKOTHHY. OKpiM HIKOTHHY MaxOpKa MICTUTh TakKOX 1
aJIKaoiau KapOoJIHOBOr0 a0 rapMaHoBOro psay. OCHOBOIOJOKHUKOM I[bOTO PSIIY
anokanoifiB € Hoprapman (Puc. 6), takoxx Bigomwmii sik Oera-kapOoisiiH abo asa-

Kap0a3oJl.

I=

Puc. 6. Hoprapman
[Ipy 1bOMYy HAWMOIIUPEHIIIMM MOXIJIHUM HOprapMaHy € HOro MiKOJIHOBE
noxinHe, Bimome sk rapmad (Puc. 7). BoHO MicTUTBCS 1 y KaBOBUX 3€pHax, 1 'y
MPOCMAXXEHOMY M’SICi, 1 y MPOMapEeHUX JIUCTIX MaxOpKu. TIOTIOH TaKOX MICTUTh
rapMas, X04 1 y MEHIITUX KOHIIEHTpAIlisAX. Y KyWHOMY Ta JIFOJIbKOBOMY TIOTIOHI HOTO

KOHIICHTpAIlisl MiIBUIY€ThCS.

Puc. 7. 'apman
OOuaBl cronyku 30epiratoTh KHUCJIOTHI BIJIACTUBOCTI MIpPOJY Ta OCHOBHI
BIIACTUBOCTI mipuauHy. AnmunodoOHOCTI HoprapMaH Ta MOro TMOXiAHI HE
MPOSIBJISIIOTh, OCKUTBKM OO0 ’€KTOM TIPOTOHHOI aTakh CTa€ HE MIPOJbHUM, a
nipuauHoBUi atom HiTporeny.

11.1. TproMa peakmisiMH TMPOUTIOCTPYHTE BIACTHUBOCTI HOpPrapMaHy Ta
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rapMany SK MpOJBHOTO Ta TipuawHOBoro mnoximHoro. Illo Take amumodoOHICTH
MOXiMHUX Mmipoy? BkaxiTh Ha HampsSMOK €JIeKTPO(UILHOTO Ta HYKJICO(IITBHOTO
3aMIMIEHHS.

11.2. Illomo rapmany Ta HOprapMaHy, BKaXiTh HEBIpHE TBEPKEHHS

a) Hoprapman Ta rapman — amdoTepHi CIOJYKH 13 TEpPEeBarord OCHOBHUX

BJIACTUBOCTEMN
: . 1 : :
0) 12 Ta 13 r BiAMOBIIaIOTH T, MOJIb TapMaHy Ta HOprapMaHy Bi/ITOBIHO

B) EnexrpodinbHe 3aMillleHHS B MOJIKYJIaX HOprapMaHy Ta TapMaHy
B110yBa€ThCsl y OCH30IbHE AJIPO, TAMYACOM SIK HYKJICO(iIbHE — Y MIPUANHOBE.

r) Hoprapman Ta rapman yTBOoprotoTh N-OKCuAM, SIKi aKTUBHO BCTYMAlOTh SIK B
eJeKTPO(PIIbHI, TaK 1y HyKICOPUIHHI peakilii

r) Hoprapman Ta rapmaH pearyrTh 3 aJKUITAJIOT€HIAaMd 3 YTBOPEHHSIM
YETBEPTUHHUX COJICH KaTIOHY TapMOHIIO

11.3. Tlocynuna B hopmi mpu3mu 64 cM 3aBBUIIKH MICTUTH 3a H.y. BOJIeHb. B
OCHOBI MPU3MHU 3HAXOJIUTHCS JENBTOI, CTOPOHU sikoro — 250 1 125 cM 3aBIoOBUIKU
nepeTHHaThes mix kyroM 150°. Ckinbky HOprapMmaHy i CKiIBKH rapMaHy MOTPiOHO
JUIsl TOTO, 100 3a PeaKIli€r0 3 METAJIEBUM HATPIEM 3alIOBHUTH MOCYIUHY BOJHEM.

12.  2Kyku ¢ 201108i, He 6ci 600ma, Myxu 6 20,106i — MOBa TIPO JIOJUHY, IO
HEaJIeKBaTHO crpuiiMae AiicHicTh. Lle Moxe crtatucsa sik uyepe3 xBOpoOy, Tak 1 3
OTJISIAY Ha Jif0 TEeBHUX PEYOBHH, SKI caMe depe3 II€ MOXKYTh 3aCTOCOBYBATHICS K
OOMOBI1 OTpPYHHI.

JlucoriaTuBHI PEUYOBUHM — PEYOBUHHU, IO CIOTBOPIOIOTH CBIJOMICTH Ta
CHPHUUHATTS HaBKOJUIIHBOTO CBITY. Ik BOP wacTo 3actocoByeThcs (hEHIMKIIIIUH
(Puc. 8), Takox BiZOMHil SIK «mmirymka mupy», PCP Ta «aHrenbchka mutoka. HMoro

nepiie 3actTocyBanHs 3adikcoBane mia yac Kopeiicpkoi BiitHr 1950 — 1953 pp.

()

Puc. 8. ®eHuuKIiauu
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@OeHUUKIIIMH BUKIMKAE aMHe3ilo, Jenpecito, ausiekcio. KomOinaris
GbeHIUKIIAMHY 3 TCUXOTPOITHUMHU Tpenaparamu, Hapkotukamu Ta BOP wmoxe
PU3BOJIMTH J10 KOMH 1 HaBITh CMEPTI Yepe3 CepIlieBY HEJIOCTATHICTh.

Came yepe3 BUKOPUCTAHHS y CHHTE31 (DEHIUKIIANHY MINEPUIUH BIAHOCUTHCS
710 TIPEKYPCOpIB, 00IT AKX B YKpaiHi OOMEKEHUH.

12.1. TproMa peakuisiMd MPOLTIOCTPYHTE BIACTUBOCTI (EHIMKIIIUHY SK
apOMaTUYHOI CIOJIYKH Ta TPETUHHOTO aMiHy

12.2. lono peHmukIanHY, BKaXITh HEBIPHE TBEPIPKCHHS:
) ) ) 1
a) 3 T PCHIMKITIAMHY BiIMOBIIAl0ThH 57 MO

0) OeHUMKIIIMH BCTYMA€E B PEAKLIIO €JIEKTPOPIIBHOTO 3aMIIIEHHS JIETIIE, HIXK
OeH3eH

B) OEHIUKIIIIUH MICTUTH JBa apOMaTU4H1 (parMeHTH

r) OeHUMKIIIMH pearye 3 ajJKuUIraloreHijaMmu, yTBOPIOIOUH YeTBEPTUHHI COJIL

1) @OeHUMKIIAMH MICTUTh YeTBepTUHHUN artom KapOoHy, ane He €
CHIPOLMKIIYHOIO CIIOIYKOIO

12.3. Tlocynuna B hopmi mpu3mu 42 cM 3aBBUIIKH MICTUTH 3a H.y. BOJIeHb. B
OCHOB1 TIPU3MH JIGKUTH JAENbTOIN, CTOPOHU SAKOTOo, 32 1 28 CcM 3aBJOBXKKH,
MEePETUHAIOTHCS 1T KyTOM 150°. 3HaiigiTs Macy XJIOPUJHOI KUCJIOTH, 10, pearyrouu
3 METAJICBUM LIMHKOM, 3aMIOBHUTH MOCYAUHY BOJIHEM. 3HAUITh Macy (DEHITUKIIIIUHY,
10 YTBOPHUTH CUIb 3 I[1€F0 MACOI0 XJIOPUIHOT KUCIOTH.

13. Cmepmu 3 quysn 3emui. 3HAIUTH, PO3TPOMHUTH, crioneuTu. Came Ha 11e
3/1aTHa 30pOsi MaCOBOTO Ypa)keHHsI — 0COOJIUBO siZiepHA.

VY 1950-T1 poku po3pobka sjepHOi 30poi Oyjia HAYKOBUM TpEHIIOM. Tak
TpuBaBayio ax 70 1962 poky, konu mig yac Kapubchkoi Kpu3u JOACTBO OMUHUIIOCS
Ha TpaHi /IepHOi BIHHU.

PyiiHiBHa cuiia BOJIHEBOT OOMOM 3aCHOBaHA Ha BUKOPHUCTAaHHI TEPMOSIEPHOTO
CUHTE3y BOXKYHUX 130TOMIB 13 JIETIINX — HAMPUKIIAJ, CHHTE3Y OfHOro siapa [emito i3
JIBOX SIZIEP IEUTEPir0 — BAXKKOTO 130TONy ['1/Iporeny.

BonneBy OomMOy MoOKHAa OTpuUMatd SIK 13 PIAKOro JedTepito, Tak 1 13
CTUCHEHOTO Ta30MOJII0HOTO, OJHAK CIIYCKOBHM TauyKOM Yy po3poOkax Takoi GomOu
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ctaio otpumanHns JIiTiii-6 nedtepuny — oaHiel 13 MoAuQikaliid 3raJaHoro BUILE
JIiTi# rimpuny: SLi%H.

Ak 1 Oyae-ski riapuau, JOTIH TiApUA KIACUMYHO BUKOPUCTOBYETHCS IS
KOMITAKTHOTO 30epiranHs BOJHIO, oaHak JIiTiii-6 neiitepun € He nuiieHb (HOPMOIO
30epiraHHsl IEHTEpiro, ajle i MPOMUCIOBO JOCTYITHUM JDKEPEIOM I OTPUMAaHHS

TPUTIIO — MIHOPUTAPHOTO 130TONY [1/IpoTeHy:

8Li+ in — 3H + jHe + 4,784 MeB
[ls x peakiis BinOyBaeTbes 1 B JIiTii-6 aedTepual nmpu HOTro ONPOMIHEHHI
HIBUAKUMH HelTpoHaMmu. [lpu #HbOMY BHAUIAETBCS €HEprid, 1o JopiBHIoe 4,784
MeB. Hanaini, yrBopeHuil TpUTIiil pearye 3 AelTepieM, BUAUIIIOUA €HEPTiI0 B YOTHPU

pa3u MOTYKHIIIY, HK Ha MEPIIi cTali:

“H + 3H — 3He + {n+ 17,59 MeB

[Ipy 1bOMY KIHETHMYHA €EHEpPris YTBOPEHOI'O HEUTPOHY Csira€ HE MEHIIE
14,1 meB, o iHiIiIOE MPOIEC HA HOBOMY SJpi, IO MPHU3BOAUTH JI0 JIAHIIOTOBOT
peaxiiii.

Bapro ckazatu, mo JliTiii-7 pedTpua, mo BIANOBIAAE MPUPOJHOMY 130TOILY,
TaKOXX MOKE€ OyTH BHKOPHCTAaHHM [IJIi OTPUMAaHHS TPUTIIO, OJHAK EHEPreTUYHi
3aTpaT IpH [IbOMY OLIBIIII.

13.1. TlosicHITh, 0 Take a, 1 Y-BUMPOMIHIOBaHHS, IO Take -3aXOIJICHHS Ta
HelTpoHHe 3axoruieHHs. [1{o Take nepioa HamiBpo3nasy?

13.2. Illomo pamioakTHBHUX MEPETBOPEHB, BKAXKITh HEBIPHE TBEPIKEHHS

a) o-po3maj MPU3BOAUTH JO YTBOPEHHsA sjapa atoma [emiro Ta i3oTomy
€JIEMEHTY, 3apsij SKOTO Ha 2 OJWHUII MEHIIUH, MacoBe YHCIIO SKOTO Ha 4 OIWHUII
MEHIIIe

0) B-po3naa MPU3BOAUTH 10 BIAIMICIIIICHHS €JIEKTPOHY 1 YTBOPEHHS 130TOIMY
€JIEeMEHTY 3 THM CaMHM MAacOBUM YHCJIOM, aje Ha OJMHHIIO OiIbIIMM aTOMHUM
HOMEpPOM

B) Y-BUIIPOMIHIOBaHHS — BMCOKOYACTOTHI NMPOMEHI, YaCTOTa SKUX IEPEBAKAE
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X-npoMeHi

r) Ilepma i3 peakuii € TOPUKIATOM HEHUTPOHHOTO 3aXOIUIEHHA abo
OombapryBaHHS

1) JIpyra i3 peakiiiii € mpuKIagoM o-po3maiy.

13.3. 3naiinite eHepreTuuHii edekT yTBOpeHHs Tputiio Ta ['emiro 13 300 r
JTII0-6.

13.4. 3naiinite enepretuunii epext B3aemonuii 200 r aeittepiro 3 300 r TpuTito

3a peakIi€ero 2.
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Introduction. At the current stage of the error correction coding development,
a turbo code is seen as the most perspective method, that will provide the necessary
characteristics for various data transmission systems. Convolutional turbo codes work
effectively on channels with a high-level noise component. To decode them, use
algorithms based on maximum a posteriori probability in the iterative version of
Berrou—Glaviex—Thitimajshima and Viterbi—Hagenauer with soft output [1]. The
theoretical basis, mathematical apparatus, and structure of turbo code decoders are
found in the works [2]—[7].

Aim. The work aims to analyze the turbo decoder and find the optimal
piecewise linear correction function for the maximum a posteriori probability
algorithm (MAPA).

Materials and methods. The optimal character-by-character algorithm for
turbo code decoding is the MAPA. It allows us to achieve a minimal bit error rate on
a low signal-to-noise ratio and also has a high computational complexity. The
log-MAPA is equivalent to MAPA, operates in the logarithmic region and has less
computational complexity [7].

Results and discussion. In MAPA the Jacobian logarithm is used, which is

given in the following form with a correction function [5, 7]:
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F(x,y) = In(exp( x) +exp(y)) = max(x, y) + In(1+exp(— | x -y [)) = 1)
=max(x,y)+ f. (2), z=x-y|.
A popular modification of the MAPA called max-log-MAPA does not use a
correction function [3, 7]:
f(x,y) = In(exp( x) +exp(y)) = max(x, y). (2)
For simplification, an approximation is used for the correction function. The

correction function f_, is a descending non-linear function with a zero asymptote in
infinity. So, when z €[0;3], if we divide this range into sub-ranges we can model the
correction function by linear functions, for each sub-range of the linear form [5, 6]:

f (z2)=a-z+b, (3)

where a and b are the slope and the intersection of each linear function.

In our case, we use the ordinary square list method and take 3 sub-ranges
z, €[0;1,5),z, €[1,5;3],z, € (3;0) . We can remark that, when the z is greater than 3,
the compensation term takes almost a small value. The correction function is present
in the next form:

0,6588-0,3358-z, if 0<z<15
f(z) ~40,3418-01037-z, if 15<z<3; (4)
0,07767-0,01373- z, if z>3.

The accuracy of the correction function is verified through the comparison
against different approximations for the test range [0:0,01:10]. The mean absolute
error is 0,0176, the root-mean-square error is 0,0243, and the correlation coefficient
is 0,9929.

Conclusions. A turbo decoder, that uses the log-MAPA with a finding
piecewise linear correction function is considered, which allows us to reduce the
computational complexity of decoding without significantly decreasing the work

efficacy.
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Abstract: This study examines modern methods for reinforcing steel structures
to enhance their strength and stability. Through a synthesis of theoretical frameworks
and practical case studies, the research aims to provide insights into the effectiveness
and feasibility of different reinforcement methods in improving the performance and
resilience of steel structures. Understanding these methods is essential for engineers
and architects tasked with designing and maintaining steel constructions to meet the
evolving demands of safety, durability, and sustainability.

Keywords: reinforcing steel structures, strength enhancement, stability

improvement, performance, resilience.

Introduction

Steel structures are fundamental components of modern infrastructure, serving
as the backbone of skyscrapers, bridges, industrial facilities, and various other
architectural marvels. The reliability and performance of these structures are
paramount, as they are subjected to diverse and often extreme loads throughout their
service life. Ensuring the strength, stability, and resilience of steel constructions is
thus a critical endeavor in the fields of civil engineering, architecture, and materials
science.

Over the years, significant strides have been made in the development of
methods to reinforce steel structures, aiming to enhance their load-bearing capacity,
resistance to environmental factors, and overall longevity. The evolution of these

reinforcement techniques reflects the continuous pursuit of innovation and
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Improvement in structural engineering practices. From traditional approaches such as
welding and bolting to more advanced methodologies like fiber-reinforced polymers
(FRP) and carbon fiber wrapping, a wide array of options are available to engineers
and architects seeking to optimize the performance of steel constructions.

The motivation behind the reinforcement of steel structures is multifaceted.
Firstly, it is driven by the imperative to meet stringent safety standards and regulatory
requirements, particularly in regions prone to seismic activity, extreme weather
events, or industrial hazards. Strengthening existing structures also offers a cost-
effective alternative to replacement, extending their service life and maximizing
return on investment. Moreover, as sustainability becomes an increasingly central
concern in construction practices, the enhancement of structural resilience contributes
to the conservation of resources and reduction of environmental impact.

In this context, this study embarks on a comprehensive exploration of
contemporary methods for reinforcing steel structures, with a focus on the
enhancement of strength and stability. Through an interdisciplinary approach that
integrates principles of structural mechanics, materials science, and construction
engineering, we aim to elucidate the underlying mechanisms, merits, and limitations
of various reinforcement strategies. By synthesizing theoretical insights with
empirical evidence from real-world case studies, this research endeavors to offer
valuable insights and practical guidelines for professionals involved in the design,
assessment, and maintenance of steel constructions.

The remainder of this paper is organized as follows: Section 2 provides an
overview of the historical development of reinforcement methods for steel structures,
tracing the evolution of techniques from traditional to state-of-the-art approaches.
Section 3 delves into the theoretical foundations of structural strengthening,
elucidating the principles governing the behavior of reinforced steel elements under
different loading conditions. Section 4 examines a range of contemporary
reinforcement techniques, including but not limited to, external bonding, internal
strengthening, and hybrid systems, highlighting their respective advantages and

applications. Section 5 presents a series of case studies that showcase the
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implementation and performance of these reinforcement methods in real-world
scenarios. Finally, Section 6 concludes with a summary of key findings, implications
for practice, and avenues for future research.

Conclusion

In summary, this study seeks to contribute to the ongoing discourse on the
optimization of steel structures through effective reinforcement methods. By
addressing the pressing challenges facing the construction industry and advancing our
understanding of structural behavior, we endeavor to foster safer, more resilient built

environments for future generations.
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Introductions. New infectious diseases pose a growing threat to the
population. The rapid globalization of society has led to increased mobility of people
and intensified global trade. Under such conditions, outbreaks of infectious diseases
that occur in the most remote parts of the world can quickly spread to cities and
regions, putting large groups of people at risk of infection. Forecasting allows us to
determine the probability of a disease occurring, its scale and consequences. The
purpose of epidemiological forecasting is to prevent the occurrence of infectious
diseases, reduce the total number of patients and minimize the socio-economic
consequences caused by epidemics.

Forecasting allows determining the probability of a disease occurrence, its
scale and consequences. The purpose of epidemiological forecasting is to prevent the
occurrence of infectious diseases, reduce the total number of patients and minimize
the socio-economic consequences caused by epidemics [1].

Therefore, today there is a significant need to develop early warning systems in
the field of epidemiological situation, in particular for automated forecasting of the
level of epidemiological danger [2]. The development of methods for predicting the

values of epidemiological hazard indicators by means of neural network modeling, in
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particular, predicting the values of parameters relevant for decision-making by their
time series by a recurrent temporal neural network, is relevant at the present stage of
development of information technology. The main tools on which modern image
classification algorithms are based include deep learning and convolutional neural
networks (CNN) [3]. Convolutional neural networks are similar to regular neural
networks, but designed for image processing.

Aim. The aim of the study is effectiveness research of method for values
forecasting of epidemiological danger indicators by means of neural network
modeling.

Materials and methods. The method for values forecasting of epidemiological
danger indicators by means of neural network modeling allows, based on input data
in the form of a sample of time-dependent values of a specified parameter during the
studied period, to receive output data in the form of a sample with predicted
parameter values for further forecasting the level of epidemiological danger by means
of neural network modeling, and differs from existing methods in that it uses a
recurrent temporal neural network with one convolutional layer to predict parameter
values from their time series [4].

So, the input data of the method for values forecasting of epidemiological
danger indicators by means of neural network modeling includes a sample of
time-dependent values of the specified parameter during the studied period.

At Step 1, causal convolutions are performed. Performing this step ensures that
the process of collapsing the number series will occur in chronological order and for
each of the output values, all previous inputs will be taken into account. After that,
the weights will be normalized in Step 2. As a result of performing Steps 1 and 2, the
numerical values of the forecasted data are obtained. In Step 4, the input and output
data sizes are checked. In Steps 5 and 6, blocking of hidden layer neurons is
performed. In Step 7, causal convolutions are performed, which use a
one-dimensional FCN architecture, where each hidden layer has the same length as
the input layer, and a zero-length padding (kernel size of 1) is added to save

subsequent layers. the same length as the previous ones. Step 8 is performed only
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when the dimensions of the input and output layers do not match, in which case the
residual connection is added in the form of a 1x1 convolution. At Step 9, there is a
check of exhaustion of the numerical series, if there are unprocessed elements in the
numerical series, a return to Step 1 is made. When the processing of all elements of
the numerical series is finished, there will be a transition to Step 10, at which the
formation of the resulting sample with predicted parameter values will be performed.

Accordingly, the source data of the method for values forecasting of
epidemiological danger indicators by means of neural network modeling is a sample
with predicted parameter values.

A software implementation of the method for values forecasting of
epidemiological danger indicators by means of neural network modeling was created
[5]. The .NET platform with the C# programming language was used to develop
application components (Figure 1).
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Fig. 1. Input and output matrix formation tab
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The module for building input data matrices for initiating the determination of
the level of epidemiological danger is designed to create a neural network
architecture, which is built on the basis of the dimensions of the input and output
matrix. After starting the program, the corresponding tab will open, where you need
to fill in the available lists. To add new items to each of the lists, appropriate input
fields are placed next to them (Figure 1).

The expert opinion generation module is designed to process data from test
samples and transfer them to the inputs of a trained neural network. This module is
located on the "Expert Opinion" tab. As a result, the resulting expert conclusion is
formed by the neural network. The expert opinion includes the predicted version of
the conclusion, which is chosen according to the highest rating, and the evaluation of

each of the possible versions of the conclusion (Figure 2).
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Fig. 2. Results of expert assessment of the test sample
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Applied implementation of the components of the information system of
automated forecasting of the levels of epidemiological danger ensures forecasting of
the level of epidemiological danger and assessment of each of its parameters.

Results and discussion. In order to evaluate the effectiveness for values
forecasting of epidemiological danger indicators by means of neural network
modeling, a study of the accuracy of forecasting epidemiological parameters was
conducted in relation to a different number of learning epochs of the neural network
based on real data.

The data set of the spread of the coronavirus disease, which includes data on
cases of infection and mortality collected from all over the world since the beginning
of the pandemic, was used for the study. This data set is publicly available in the
WHO dashboard.

The essence of the study is to compare the accuracy of forecasts of
epidemiological parameters at different numbers of study periods. During the study, 5
iterations of recurrent temporal neural network training with a convolutional layer
were performed to predict the number of new cases of infection for a period of 14
days, the accuracy assessment was performed using the precision_metrics() method

from the Darts library. The obtained research results are presented in Table 1.

Table 1
Accuracy of predicting the number of new cases of the disease
No Number of training epochs Prediction accuracy (percentage)
(iterations)
1 50 67.29
2 150 68.12
3 300 69.74
4 450 74.63
5 700 79.22

Having analyzed the results obtained during the study of the accuracy of
forecasting the number of new cases of the disease, it is possible to note a

proportional relationship between the number of training epochs and the accuracy of
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forecasting, the greater the number of training epochs, the better the accuracy of the

forecast (Figure 3).
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Fig. 3. Comparison diagram of the accuracy of forecasting the level of

epidemiological danger according to the number of training epochs, %

Thus, in order to evaluate the effectiveness of the method for values
forecasting of epidemiological danger indicators by means of neural network
modeling, a study was conducted on the accuracy of forecasting epidemiological
parameters in relation to a different number of training epochs of the neural network
based on real data, and a comparison of the accuracy of the forecast between the
method of forecasting the values of parameters by means of their time series by a
recurrent temporal neural network with a convolutional layer and the linear
regression method. The conducted studies established that increasing the number of
studied epochs in the form of parameter samples for the maximum possible previous
range leads to a corresponding increase in the accuracy of forecasting the level of
epidemiological danger. Thus, after analyzing 50 samples of relevant parameters
during the researched period, the accuracy of forecasting was 67.29%, and when
analyzing 700 samples of relevant parameters during the researched period, the
accuracy of forecasting increased to 79.22%.

Conclusions. The method for values forecasting of epidemiological danger
indicators by means of neural network modeling was studied, which allows, based on
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input data in the form of a sample of time-dependent values of a specified parameter
during the studied period, to receive output data in the form of a sample with
predicted values of the parameter for further forecasting of the level of
epidemiological danger by means of neural network modeling, and uses a recurrent
temporal neural network with one convolutional layer to predict parameter values

from their time series.
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Introductions. Sustainable Development Goals (SDG) and tasks take into
account different national characteristics, capacities and levels of development and
respect national policies and priorities [1, P. 100]. Due to the importance of
sustainable development goals and the variety of topics, the process of nationalization
of these goals was initiated by the initiative of the Georgian government
administration, during which 98 tasks and relevant national indicators were selected
from all 17 SDG goals and their 169 tasks [2]. In order to better manage the

processes, a special matrix was developed, which gathers the commitments made by
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each ministry to implement the SDG. The Ministry of Economy and Sustainable
Development of Georgia is responsible for fulfilling 14 different tasks of 4 goals,
namely [3]:

o 7th goal - universal access to affordable, reliable, stable and modern
energy;

o Goal 8 - promoting stable, inclusive and sustainable economic growth,
full and productive employment and decent work for all;

o 9th goal - creation of sustainable infrastructure, promotion of inclusive
and developed industrialization and innovation [4];

o 10th goal - reduction of inequality within the country and between
countries.

These tasks include energy efficiency, renewable energies, access to energy
services, economic growth, entrepreneurship, innovation and new technologies,
tourism, communication, employment, development of small and medium enterprises
and their access to finance [5]. Specific actions and target indicators have been
determined by the Ministry, which will ultimately contribute to the In the spring of
2024, the fourteenth regular assembly organized by the International Renewable
implementation of the nationalized tasks of sustainable development goals [6].
Energy Agency (IRENA) was held in Abu Dhabi, the capital of the United Arab
Emirates, in which the Georgian delegation participated. The assembly discussed
such important issues as mechanisms for promoting the development of renewable
energy, transformation of the energy sector, training and retraining of qualified
workforce, promotion of green hydrogen production, use of renewable energy in the
transport sector, development of sustainable bioenergy and biofuel, and so on [7]. In
the near future, the use of hydrogen as a fuel for transport can become a solution to
the most acute ecological problem of big cities - the pollution of the environment,
first of all, the air basin [8].

Results and discussion. In assessing the economic potential of every country,
great importance is attached to natural resources. Renewable energy use of natural

resources and geothermal heat [9]. Use of renewable technologies for solar, wind,
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hydroelectric (including small hydroelectric plants) energy, biomass and biofuels for
transport. About 18% of the final global energy consumption comes from renewable
energy sources, 13% from traditional biomass [10]. Hydroelectric energy is in the
next place - with 3%. The technical potential of their use is very large and exceeds all
other existing sources [11]. EU country registries have set simple targets for energy
use for energy generation and transport biofuels. Based on the principles of the Green
Growth Declaration of the Organization for Economic Cooperation and Development
(OECD), the Ministry of Economy and Sustainable Development of Georgia is
working on the issue of developing a green economy policy document and a national
strategy for green growth, the main goal of which is to promote the modernization of
the Georgian economy, to create a basis for sustainable and green development [12].

Solar energy. The sun emits energy released as a result of the nuclear reactions
taking place in it [13]. Due to the geographical location of Georgia, effective solar
radiation is quite long. The annual amount of sunlight on Earth is about 1900-2200
hours. Moreover, the distribution of radiation is uneven according to the seasons: it is
10-15% in winter, 30-35% in summer. Total solar radiation by region in the range of
1300-2500 kWh/m? in the regions [14]. The full annual potential of solar energy in
Georgia is equivalent to 34 thousand tons of heat per year. In terms of sustainability,
solar power plants are one of the cleanest and, at the same time, renewable energy
sources [15].

Wind energy has great potential as a clean electricity resource, and interest in
it is growing rapidly worldwide [16]. Georgia has significant wind energy potential.
The most favorable areas for wind power plants are located in the highlands of the
Caucasus, in the vicinity of the Ricoti Pass (Mount Sabueti), on the plateau of
Javakheti and in the southern and central parts of the Black Sea coast of the country.

Biofuel. Unlike other renewable energy sources, biomass can be converted
directly into liquid fuels to help meet transportation fuel needs [17]. In Georgia, there
Is a large amount of solid waste biomass, which can be used for the production of
modern solid biofuel (pellets, briquettes, chips, kerosene) and thereby significantly

cover the heating demand in the regions [18]. It will help the country to meet the
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requirements of joining the Energy Union, in particular, the implementation of the
EU Renewable Energy Directive. By offering a substitute fuel for firewood, it will
help eliminate illegal logging and reduce the ecological crisis. It will contribute to the
utilization of currently unused resources and their inclusion in the development of the
green economy [19].

Geothermal energy is a clean, renewable resource. Unlike wind and solar
power, geothermal plants produce power at a constant rate regardless of weather
conditions. Geothermal resources are theoretically more than enough to meet the
energy needs of mankind. The total forecast stock of geothermal resources on the
territory of Georgia is approximately 250 million m? per year [20]. The temperature
of the country's geothermal waters ranges from 30-110 °C. Today, more than 250
natural and artificially drilled sources are grouped into 44 geothermal deposits, more
than 80% of which are located in West Georgia. The share of geothermal energy in
the energy balance of the country is very insignificant [21].

Hydroelectric power. The total installed capacity of power plants operating in
Georgia is 3724 MW, of which the share of hydroelectric plants is 75% (2799 MW).
Currently, 67 hydroelectric power stations are operating in the country. Almost half
of the country's annual generation is produced by 7 regulatory hydroelectric plants,
the total installed capacity of which is 1991 MW and the annual output exceeds 5
billion kwWh. The total installed capacity of existing 12 seasonal stations is 646 MW.
And 48 small-capacity deregulated (up to 13 MW) hydroelectric power stations (with
a total installed capacity of 162 MW) provide only 5% of the country's annual
generation. The total volume of reservoirs of regulating stations is 2259 million m?
(including useful volume - 1425 million m®). According to the Ten-year Plan for the
Development of the Transmission Network of Georgia, electricity production in
Georgia will reach 28.42 billion kwh, including 25.42 billion kwWh in HPPs by 2025.
Such an increase in output will allow the country to export 10 billion kWh [22].

Conclusions. The strategic plan for the sustainable development of the
economy must be based on the principles of sustainable development and must

ensure the development of the economy in compliance with these principles:
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Renewable energy should be considered as the main driving force of sustainable
development Harmonization of conservation and use of natural resources [23]. The
strategic plan should provide for the selection of the main priorities, its economic and
ecological justification and the search for optimal ways of implementation focused on
the final results. In general, the correct utilization of renewable energy sources in the
country, the potential of which is quite large in Georgia, is critically important for
sustainable economic development and accordingly, for the well-being of the

population.
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ABSTRACT FOR MODERN ENERGY EFFICIENCY METHODS IN
SHIPPING INDUSTRY

Verzun Oleksandr
PhD degree student 2" year
Odessa National Maritime University

Introduction Nowadays sources of energy are becoming more demanding in
our modern world. Our international goal now is to find out how to consume and use
available energy resources with correspondence to the strict environmental
regulations.

As long as the shipping industry is one of the cheapest ways of transporting
goods worldwide this is a stable constant in the world economy that requires special
attention.

Today new technical solutions are going to be implemented and tested on ships
to improve our international vital industry for the whole world.

Alternative energy resources, prosperous future for our next generations.
Industrial progress is growing rapidly and demand for ecological regulations is
increasing day by day.

Aim Description of importance and improvements in our industry that is
growing fast. To compare new solutions that are able to bring our energy efficiency
to the new level of consumption. To follow up modern environmental regulations that
will become only benefits for our future generations and industry standards.

Way of understanding that some types of ship’s energy efficiency methods
could be applicable without extraordinary changes in the construction.

Highlighting the importance of utilization of all available resources in the
ship’s power plant corresponding to highest key performance indicators that are
assigned by industry.

Methods Energy efficiency management is a crucial part of world wide trading
for the shipping industry. In this section, we will discuss some of the key

considerations for energy efficiency management during the organization of ocean

151



passages for the shipping industry.

Operational — consist of methods like precise speed management, exact time of
arrival for the port, trim optimization and weather routing corresponding to prevailing
conditions.

Design — consist of methods like hull ford designs, propeller construction, air
lubrication of the hull to reduce the friction with the water, hybrid propulsion
systems, heat waste recovery system.

Technological — consist of methods like fuel-efficient engines, advanced
automatic control systems, energy storage systems.

Results and discussion

As the results for the discussion | would like to highlight such HI-End systems:

1. Air Lubrication system for the ship’s hull

2. Heat waste recovery system.

3. Hybrid propulsion systems with the usage of energy storage system

Air Lubrication system of the ship hull - reduces the frictional resistance of a
ship’s hull by creating a carpet of microbubbles on the full flat bottom of a vessel’s
hull. Air lubrication can reduce fuel consumption and associated GHG emissions by
up to 10%. It is suitable for a wide range of ships, including LNG carriers,
RoPax/RoRo vessels, bulkers, container ships, tankers, and cruise ships.

Heat waste recovery of the ship power plant — this is one of the methods of
reuse heat produced by ship’s power plant for general purposes like steam. Consist of
equipment such economisers that are able to work only during designated load on
main power plant. During slow steaming this economisers are useless and ships have
to switch for boilers.

Hybrid propulsion systems - vessels that use two power sources, usually a
conventional combustion engine and a rechargeable battery. They can be as small as
a local ferry or as large. The number of hybrid ships is growing across all segments.
The offshore industry used to be the biggest market for ships with hybrid systems, but
today there are hybrid versions of small merchant vessels, RoRo and RoPax ferries,

smaller ferries, and special vessels like tugs and research ships.
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Hybrid electric ships can instantly switch between engine and battery when
required, or they can be used simultaneously. The battery is used in one of two ways:

For optimising the propulsion train — the battery is used for functions like
spinning reserve, peak shaving, black out prevention or load ramp-up support

For zero-emission sailing — the battery is the sole power source for the vessel in

manoeuvring or harbour operations.

Conclusion The modern world is moving forward towards our target of less
emissions for the shipping industry. New technologies are implementing in every
ship’s construction and getting tested during performance of typical voyage tasks. All
this analytical data will be collected withing recent years and by the end of this
testing our industry will provide for us the most valuable and perfect solution for the

energy and emission efficiency management.
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XAPAKTEPUCTUKA ®YHKIIOHYBAHHS BY AIBEJBHOI COEPI Y
CUCTEMI BUKOPUCTAHHSA 3EMEJIb TEPUTOPIAJIBHUX T'POMA/|

I'o Bacuiab BacniboBuy,

K.€.H., TOKTOPaHT

XaJiikos Cepriit AnaroJiiioBny,

acmipast

®poJoB B'suecnas OJiekcaHApoOBUY,
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MaricTpaHt

XapKiBChKHM HAIIIOHATLHUN YHIBEPCUTET MICHKOTO TOCIIOapCTBa
iMeni O. M. bekeroBa, Ykpaina

Ha cyuyacHomy ertarii, SIKMil XapakTEepHU3y€e€ThCsl 3HAUHUMU TpaHChOopMaisiMUA Y
cdepl MICLIEBOTO CaMOBPSITYBaHHSI, 3pOCTaHHAM 3HAYEHHS TEPUTOPIATLHUX TPOMa,
3HWKEHHS €(QEKTUBHOCTI BHUKOPUCTAHHS IX 3€MEJIbHO-MAWHOBOTO KOMILIEKCY,
HEOOX1JHO CTBOPUTH YMOBHU JJIsi 3POCTaHHS €(PEKTUBHOCTI 3€MEIbLHUX BiJHOCHH.
[Ipruomy akTyalnbHUM MHUTAHHSM € BCTAHOBJICHHS PIBHS BIUIMBY YWHHUKIB, 30KpeMa,
[0 XapaKTepU3yITh CTaH Ta O0COOIMBOCTI (DYHKIIIOHYBaHHs OyZiBenbHOI chepu Ha
PEriOHaIbHOMY PI1BHI, HA BUKOPUCTAHHS 3€MENb TEPUTOPIAIBHUX TPOMAJ.

BupimeHHsM nuTaHb 1100 BUKOPHUCTAHHS 3€MeJb TEPUTOPIAIbHUX TpoMajl
3aiiMauch BUeHi [ 1-5].

[Topsin 3 MM, 3aMMILAIOTHCS HEBUPIIIEHUMHU TMHUTAHHSA MIOAO0 MiABUILEHHS
€(EeKTUBHOCTI BUKOPHUCTAHHS 3€MeJb TEPUTOPIAIbHUX TPOMaJi, BPAXOBYIOUU BILIWB
KOMIUTIEKCY YHHHHKIB.

3a oCTaHHI POKU CIIOCTEPITAETHCS 3HUKEHHS 1HACKCIB Oy IIBEIbHOT MPOIYKITIi,
3HaueHHd sikoro y 2022 p. Oyno HaifHmx4uuM 3a ocTaHHl 11 pokiB. Kpim Toro, uei
MOKa3HUK MaB  XBWICNOMAIOHUM  XapakTep. AHAJIOTIYHUMU  TEHACHIUSMHU
XapaKTepU3y€eThCs AUHAMiKa 00CATIB BUKOHAHHS OyJiBelbHHX poOiT. Chif BKazatu
Ta 3HUKEHHS 3araJIbHOI IUIOIII KUTJIOBUX 1 HEXKUTIOBUX OyiBesb. Y TaKUX YMOBax,
BOKJIMBOTO 3HAYCHHS HaOyBae po3poOKka Ta peamizaifis 3axO/iB TOB’SI3aHUX 13:

MIIBUIIEHHAM €(QEKTUBHOCTI ISIIBHOCTI OYIIBEIbHUX MIAMPUEMCTB; 3a0€3MeunTu

154



3aCTOCYBAaHHS CY4aCHUX T'e0l1H(POpMAIIHHUX CUCTEM 1 MOHITOPUHTOBUX TEXHOJIOTIHN Yy
cdepi 3eMenbHUX BIAHOCHH AJisA 3AiMICHEHHs OyaiBenbHOI chepu; GopMyBaHHS Ta

BUKOPHUCTaHHS poOOYOTO KamiTany; 3aJydeHHs IHBECTUILIIMHUX PEeCypCiB.
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AT'PETALIA BIIOAOBAHD B I'PYIIOBUX
PEKOMEHJIAIIMHUX CUCTEMAX

T'opb6aTenko Anacracia AprypiBHa,

acmipast

Harmionansauii yaiBepcuteT «Onecbka [lomiTexHikay
M. Opneca, Ykpaina

Beryn.

['pymnoBi pexomMeHnaliifHi CHUCTEMH OCTaHHIM YacoM CTalld HaA3BUYAIHO
MOMYJISIPHUMHU Y PI3HUX Taily3sX 3aBASKUA 1X 37aTHOCTI MOJIETIIYBATH KOJIEKTHUBHE
MPUIHATTS pIIIEHb, MATPUMYBATH KOMaHAHY pOoOOTY Ta CHIBIIPALO, MiJABUILYBATH
3aJly4EHICTh KOPUCTYBAadiB Yy COLIAJBHUX MeEpexax 1 IpOMaJChKUX IUIaTgopMmax,
PEKOMEHTyBaTH MPOYKTH 200 MOCIYTH JJisi TPYIOBUX MOKYIIOK UM 3aXO1B, CHPUSITH
KOJICKTUBHOMY HAaBUAaHHIO B OCBITHIX YCTaHOBaXx, JJoloMaraTu B OopraHi3allii 3aXo/liB
Ta po3Bar, a TakoX 3a0e3MevyyBaTH PIZHOMAHITTSA Ta 1HKIIO3UBHICTh, BPaXOBYIOUHU
PI3HI IepeBaru, J0CBiJ 1 MEPCIEKTUBH B Mexax rpymnu [1].

[l cucremMu MarwTh KIOYOBE 3HAYECHHA B aHaji3l CHOUIBHUX MHepeBar i
MOBEIHKU JIJIi CTBOPEHHSI PEKOMEHAIlI, K1 BiJIMOBIIAI0OTh MOTpedaM ycCiX 4JIeHIB
TPYIH, TUM CaMUM TIOKPAIIYIOYH TPYHOBUH JOCBIT 1 pe3yabTaTH.

[Ipote, mompu BHUCOKHN MONUT 1 aKTyaJbHICTh, TPYNOBI PEKOMEHJAIliiHI
CUCTEMHU CTHUKAIOThCS 3 HHU3KOI0 TMpOoOJeM, IO MOXYTh BIUIMHYTH Ha iXHIO
€(hEeKTHUBHICTb.

Cepen HUX — HEOOX1IHICTh BpaXyBaHHS PI3HOMAHITHOCTI 1HTEPECIB YYaCHUKIB,
pO3B'si3aHHS  KOH(IIIKTIB 1 pO301KHOCTEM BCEpEeIMHI TIpynu, 3a0e3MeueHHs
CIIPaBEJIMBOCTI Ta MPO30POCTI y MpoIleCi HaJaHHS PEKOMEHJAIliN, yIpaBIiHHS
MacmTabamMu y BEIUKHX TpyIax, a TaKoXX MIATPUMKa JOBIPH Ta 3aJ0BOJICHOCTI
KOpPHUCTYBauiB [2].

Posmmpennss mozmenel 1HAUBIyaIbHUX PEKOMEHIAIIA 0 PIBHS TPYMOBHX €
MOIIMPEHOI0 MPAKTUKOIO JUIsl CIPOLIEHHS poOOTH cuctemMu 3 rpynamu. s

CTBOPEHHsSI CIIUJIbHOI TiepeBar abo MpOMO3ullli, 3a3BUYail BUKOPHUCTOBYETHCS
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00'eHaHHA 1H(OpMAaLii KOXKHOTO wieHa rpynu [3].

[Ipomec arperariii MOXe MPU3BECTH IO BTpaTH iH(pOpMaIlii, TOMy HEOOX1THO
3BEpTaTH yBary Ha po3no/iii, GopMy Ta pi3HOMaHITHICTh 1HAWBIAYaJIbHUX JaHUX MPH
Horo peasizarii.

Takos, arperarfis 3MEHIIYE PI3HOMAHITHICTH OIIIHOK, III0 MOX€ HETaTUBHO
BIUTMHYTH Ha PI3HOMAHITHICTh PEKOMEH/IAII1i.

Tomy nns miaBuIeHHS €(EKTUBHOCTI TPYNOBUX PEKOMEHAALIMHUX CHCTEM
BXJIMBO 320€3MeUnTH 30€peKeHHSI MaKCUMAJIbHOI KiJIbKOCTI 1H(GOpMaIlli Bl YIeHIB
IPYyNH 1 BIOCKOHAIUTH MPOIIEC arperariii 10 eTamy OCTaTOYHUX MPOMO3HIIiil.

Meta podoTm.

Meta poOoTu mojsirae y CTBOPEHHI METOJy arperyBaHHs BIOJ00aHb Yy
CUCTEMax TPYNOBUX PEKOMEHJAlIN, AKUM 30epirae HaMBUIIMI piBeHb 1H(OpMaIIi,
HAJaHOI WIEHAMM TPYIH, 1 MPOCYBA€ MPOIEC arperyBaHHs /10 OCTATOYHUX ETaIliB
(dhopMyBaHHS peKOMEH/IAIII.

Marepiaiau Ta meToau.

Konu 1inpoBoOI0 ayuTOpIEI0 CUCTEMHU TPYNOBUX PEKOMEHJALN € HE OKpeMmi
KOPHUCTYBaul, a KOJEKTUBHA Ipyla, MIAX1T J0 PO3PAXYHKY CXOXKOCTI MK OKPEMUMU
KOPUCTYBa4aMH 3 METOI0 BHU3HAUCHHS CyciJcTBa Mae OyTu MoaudikoBaHuM, 1100
3ano0irTy 00'€THAHHIO BIIOAO0AHb WICHIB TPYMH HA MEPIIOMY KPOIT.

3anmponoHOBaHUN METO]1 nependavae BUBHAUCHHSI HAMOIM)KUKUX CYC1/IIB MEBHOT
rpynu  kopucrtyBauiB.IIporiec BUSIBIEHHS IUX CYCIJIB TPUCTOCOBAHUN IS
MOPIBHSHHS OKPEMUX KOPUCTYBAYiB 13 3araJiIbHUM MpodiieM rpymnu.

JIns 11bOTO BUKOPUCTOBYIOTHCSI HEYITKI MHOXWHH, IO KOJIMBAIOTHCS, SIK1
MIPEICTABIISIIOTH BIIOAOOAHHS Tpynu [4].

3anponoHOBaHUI METOJI MOKpAIly€e CTPATET1I0 CMUIbHOI (DUIBTpAIlli HA OCHOBI
KOPHUCTYBayiB, 3aMiHIOI0YHM KoedirieHT kopemsiii [lipcona Ha #ioro MoaudikoBaHy
dopmy. Lls monudikoBana Bepcist JO3BOJIAE MOPIBHIOBATH 1HAWBINyaIbHI TTpodim 3
IPYIOBHMHU.

Pucynok 1 imocTpye 3arajibHy CTPYKTYpPY 3allpOIIOHOBAHOTO METOY.
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Puc. 1. CTpykTypa 3aniponioHOBAaHOI0 METOAY

3aranom, KOHIENIis MOOYyI0BaHa MOAIOHO 10 KoinabopaTuBHOI GiIbTparlii, ane
3 TIEO PI3HULEI0, IO OKOJHUII I[UIbOBOI TPYyHNU pO3PaxoOBYIOTHCS Ha OCHOBI
BIOJ00aHb YCIX wWIEHIB Trpynu 0Oe3 TodYaTKoBOro eramy arperaiii. Meroa
CKJIaJIa€ThCS 3 YOTUPHOX MOCTIJOBHUX KPOKIB:

1. OpieHTOBHE TpEACTaBIEHHS BIOJ00AHH SK TPyMH, TaK 1 OKPEMHX
KOpUCTyBauiB. Brioo6anHs wieHiB Irpylu Ta 1HIIMX KOPUCTYBauiB MPEACTABIICHI Y
BUTJISAIl HEUITKMX MHOJKHH, IIIO BararoThCs,

2. ®opMyBaHHsI OKOJIUIIl 3 BUKOPUCTAHHIM Mo IU(ikoBaHO1 Bepcii koedirieHTa
kopensuii Ilipcona. Meton HallOMMKUMX CYCiAiB aganTOBaHO i BU3HaueHHS K
HaWOMMKYUX CYCIJIIB FPYIU 32 IOIOMOTOI0 MOJIU(PIKOBAHOTO Koe(dillieHTa KOpEsLii;

3. [IporHo3yBaHHS ~ pPEUTHHTIB. Konmnerist rpYIOBOIO cyciacTBa
BUKOPUCTOBYETHCSl JJI1 TPOTHO3YBAaHHS OLIHOK JIJIi HE3HaloMHUX OO'€KTIB 3a
JIOTIOMOTOI0 OI[IHOK CYCIJTHIX KOPHCTYBayiB;

4. Pexomenpatist s rpynu. ['pymi npornonyerbcs N 00'e€kTiB 3 HaWBUIIUM

IIPOrHO30M PEUTHHIY.
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Pe3yabTaTi Ta 06roBopeHHs. [y OLIHKH €(EKTUBHOCTI 3alpONOHOBAHOTO
MeToay, OyJI0 TTPOBEACHO MOTO MOPIBHIHHS 3 TPAAUIIIMHUMHU CHCTEMaMH TPYTOBHX
pPEKOMEHJAIIH, sIKI CIUPAIOTHCSA HA arperyBaHHs PEUTHHTIB. Y I[bOMY €KCIIEPUMEHTI
OyJI0 BUKOPHMCTAHO Bl Bapiallii TaKMX CHCTEM: I'PyINOBa PEKOMEHAIliiiHa cucTeMa 3
NICEBJIOKOPUCTYBaYeM Ha OCHOBI cepenHix mnepeBar (Meron 1) Ta rpymnosa
pEeKOMeHaIliiHa cucTeMa 3 ICEeBIOKOPUCTYBaueM Ha OCHOBI arperaiii RMSMean
(Metogn 2). Kpim Toro, 0ys10 BUKOPHUCTAHO JIB1 iTEpaIlii 3alpoONIOHOBAHOTO METOY, Ha
J0JIaTOK 10 TIOPIBHSHHS MOTO 3 TPAaIUuIIHHUMU METOJaMU. 3alpOlOHOBAaHUN METOJ
BU3HA€ HasABHICTh JyOiikariB mepeBar 1 BpaxoBye ix (Merox 3). Opjnak
MOAU(DIKOBAHUI  3alpPONOHOBAHMM METOJ €(PEeKTUBHO YCyBae w1 AyOiikatu
Brojo0anb (Metox 4). VYV skocti HaOOpy JaHuX OyB BHUKOpPUCTaHUN HaOIp
MovielLens-100k [5], saxuit mictuth 1682 dinbmu, 943 kopuctyBauiB ta 100 THCSY
otiHoK. HaGilp maHMX CKIIaJa€ThCsl 3 OLIHOK CHOKMUBadiB (DUIbMIB 32 IT'SITUOATIBHOIO
mkanoro. OO0JacTh OIIHOK HOpMaji3oBaHa i MOJIETHICHHS POOOTH 3 HEYITKUMHU
MHOKUHaMu. B Tabmuii 1 HaBeneH1 pe3ylbTaTH €KCIIEPUMEHTATBHOTO JOCIIIKEHHS
poOOTH METO/IIB.

Taoaunnsga 1

ExcnepuMeHnTanbHi pe3yabTaTi podoTn MeToaiB (Merpuka NRMSE)

Po3wmip rpymnu
Meron 20 50 100 250 500
Merox 1 0.25582 | 0.25593 | 0.25639 | 025751 | 0.25904
Metox 2 0.25563 | 0.25597 | 0.25645 | 025757 | 0.25909
Metox 3 0.25320 | 0.25357 | 025389 | 0.25502 | 0.25706
Merox 4 0.25344 | 0.25372 | 025399 | 025519 | 0.25723

OueBuaHO, MmO 31 30UIBIIEHHSM pO3MIpYy Tpynu 3pocTae 1 mnoxudOka
MPOTHO3YBaHHA. SIKIIO TOPIBHIOBATH PE3yJbTaTH PI3HUX METOMAIB, TO OOHWIBI
KOH(]irypaiiii 3arpornoHOBaHOTO METOIY JEMOHCTPYIOTh 30UIBIIEHHS TOYHOCTI MPH
MIPOTHO3YBaHHI PEHTHHTIB.

BucHoBku. Pe3ynbratu eKCHEpUMEHTY TMO0Ka3yloTh, IO 3alpONOHOBaHI
BaplaHTU METOMIB JOCSTalOTh BHUINMX 3HAa4Y€Hb 31 30UIBIICHHSAM pPO3MIpY TpyIu

MOPIBHSHO 31 3BUYAWHUMU CHCTEMaMH TPYTMOBUX PEKOMEHJAIlIH, sIKI € KIACHYHUMU
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MOJEIISIMA Ha OCHOBI arperarii. L{s TeHAEHIs CcrOCTEpiraeThes y BCIX Tpymax, IIo
CBIUUTH PO Te, IIO0 BiIMOBA BiJ MEPIIOTO KPOKY arperaiii B METOJaX I'PyHOBHX
peKOMeHJaIlli Ha OCHOBI CYCIJICTBA, 3aCHOBAaHMX Ha KOPHUCTyBauax, 301IbIIye
PI3HOMAaHITHICTh TPOIO3HINN 03 MKOAW NIl TOYHOCTI. J[JIT BCIX MPOTECTOBAHUX
3HaYeHb 3allPONIOHOBAHMK BapiaHT MeETOAy 3ale3leuye 3HAYHy IMepeBary B
IPOJYKTUBHOCTI HaJ TPAAUIIAHUMH MOJCISAMU 31 30UIBIICHHSIM PO3MIpY TPYIIH.
Takum umHOM, OOHMABa 3amMpONOHOBAaHI BapiaHTH METOIB €(EKTHBHO IOCATAIOTH
OanaHCy MK TOYHICTIO 1 PI3HOMAHITHICTIO NMPU HAJIaHHI PEKOMEHJAIlI BEIHMKUM

rpynaM HaceJIeHHS.
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CYYACHI 3ACOBA KEPYBAHHSA J1OPOKHIM PYXOM

Janmmok Anapiil I'ennagiioBuy,

AcmipaHt

Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA
M. JIbBIB, YKpaina

AHoOTamia. Y cCTarrti po3rIAfaroThCs INPUYMHU Ta HACHIKU 3aTOpIB,
ONUCYETHCS THUIIOBA IOBEAIHKA TPAHCIOPTHOI'O IOTOKY Ta AaHANI3YIOTbCA PIi3HI
3aco0M Ta METOAM BHUPINIEHHS MPOOJEeMH 3aTOpiB Ta 3aTpUMOK. 3O1IbIICHHSA
KUIBKOCTI TpPaHCHOPTHUX 3acO0IB CHPUYMHHIIO CEPHO3HI 3aTOpH, 3aTPUMKH,
30UTbLIEHHSI KUIBKOCTI JOPOXHBO-TPAHCIIOPTHUX HPHUroJ Ta €KOJOrIYHI MpoOJemMu,
0COOJIMBO y BEJIMKUX MiCTax. 3aTOpH MOAUISIOTHCS HA MEPIOJUYHI Ta HEMEePIOANYHI.
bnu3bko MOJOBHHHU BCIiX 3aTOPIB € MEPIOJUYHMMH 1 BUHUKAIOTh Y€pe3 HEJOCTATHIO
MPOITYCKHY 3aTHICTh JOPIr Ta epexpecTsb. HenepioanyuHi 3aTopu BUHUKAIOTh Y€pe3
THMYacoBI ~ Ta  HemependadyBaHi  NPUYMHUM  Taki  SK  Heroga  abo
JOPOKHBO-TPAHCIIOPTHA MIPUTOJIH.

KarouoBi cjoBa: AjanTUBHUN  KOHTPOJb; 3aTOPH; JIOPOXKHIA  PyX;

kibepdizuyHa cucrema.

TpaHcrIOpT € HEBiJI’€MHOI YacCTHMHOK CY4acHOI'O CBITy, 0e3 skoi OyB O
HEMOXJIMBUH TeXHIYHUH 1 comianpauii mporpec [1].

OCHOBHMM 3aBJIaHHSIM TPAHCIIOPTY € MOBHE 1 CBOEYACHE 3aJJ0BOJICHHSI TTOTPEO
€KOHOMIKHM 1 HAaCEJICHHS B TIEPEBE3CHHSAX, Ta MPHUCKOPECHHSI JTOCTABKM BaHTAXIB 1
MepeMIIIEeHHS! TaCaXUPIB HA OCHOBI 3HAYHOT'O MIABUIIEHHS MPOIYCKHOI 3IaTHOCTI 1
AKOCTI1 BCI€T TPAHCTIOPTHOI CUCTEMH [2].

KinbkicTh aBTOMOO1UTIB HA JOPOTAX CBITY 3 KOXKHUM POKOM 3pocTtae. B Ykpaini
IIOpIYHE 3POCTaHHS aBTOMapKy CTaHOBUTH OJn3bko 10%. CTpiMke 30UIbIICHHS
KUTBKOCT1 aBTOIAPKIB CYMPOBOIKYETHCS 301TbIIIEHHSAM KiTbKOCT skepTB I TTI.

ko no moyatky XX CTOJITTS y CBITI HaMIUyBaJoOCs OJIM3BKO IIECTH TUCSY

aBroMoOUTIB [3], TO 3apa3 CBITOBUU aBTOmapk Hajiuyye mnoHaja 520 MUIbHOHIB
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OJIMHUIIb (3 AKUX O1K3bKO 75% - 116 aBTOMOO1I1). 3011bIIeHHS TpadiKy Ta MOMUTY Ha
TPAHCIIOPT CIPUYMHWIO CEPHO3HI 3aTOpW, 3aTPUMKH, aBapii Ta EKOJIOTIvHI
po0JieMH, 0COOJIMBO Y BEJIMKHUX MICTaX.

3atopu CTajaM CHOPaBXKHIM JIMXOM, BiJ SIKOTO CTPa)XAal0Th SIK MPOMHUCIOBO
PO3BUHEHI KpaiHM, Tak 1 KpaiHu, 1o po3BuBaroThcs [4]. Lle BmimBae gk Ha
aBTOMOOLTICTIB, TaK 1 Ha KOPUCTYBadiB T'POMAJICBKOTO TPAHCIOPTY, a TAKOX Ma€
HEraTUBHUN HACHIJIOK AJIS CYCTUIbCTBA — 3HIKEHHSI €KOHOMIYHOT €()eKTUBHOCTI.

Ha januii dYac BXe poO3MOYaTO YHUCENbHI JOCHIDKEHHS B  ramysi
IHTCJIEKTYIbHUX TPAHCIOPTHUX CHCTeM [5] 1 po3yMHHUX cBiTiodopi [6], mod
BUPILIUTH 111 TPOOIEMH.

3aTopu AUIATBCS Ha JB1 KaTeropii: mepioguyHi Ta HemepioauyHi. biusbko
MOJIOBUHU BCIX 3aTOpiB € TMEpIOJUYHUMU Ta BHUHHUKAIOTh YEpPe3 HEJOCTATHIO
MPOITYCKHY 3JaTHICTh JOPIT Ta mepexpecThb. HemepioanyHi 3aTOpyu MOKHA OINUCATH
AK THMYacoBl 3aBal — METEOPOJIOTIYHI YMOBHM UM HASBHICTh JIOPOKHBO
TPAHCTIOPTHUX TIPUTO/I.

IIpyunHYT 3aTOPIB MOKHA PO3AUINTH HA YOTHPH KOHKPETHI KaTeropii:

1. MeTeoponoriyHi yMOBH (HENEP10AUYH1).
2. MexaHi4H1 HECTIPaBHOCTI (HETIEP10AUYH1).
3. Jlroncekuii paktop (HenepioaAuIHum).

4, [ndpacTpykTypHi yMOBHU (IIE€pI0IUYHA).

HaiinmommpeHimuM MiclieM CKYITYeHHsSI B MICTI € mepexpects. Ilepexpects €
KJIFOUOBUM TPAHCIOPTHUM BY3JIOM MICTa 1 3aJIeKHO BiJ KAaTE€ropid BYJHIlb, IO
MEePETUHAIOTHCS, TMOJUISETHCS HA HEpEeryJibOBaHE, KUIbBLIEBE Ta pEryJbOBaHe.
PerynboBane mepexpecTsi - L€ NepeXpecTsi, MOPSIOK MPOi3Ay SIKOTO PEryJIrOeThCs
CUTHaJIaMH CBITJIO(opa ado perystoBalbHUKA.

CxeMa peryap0oBaHOTO TIEpeXpecTsi HaBeneHa Ha puc. 1., ne mudpu Big 0 mo 11
BIJIMOBIAAIOTh OKpEeMil CcMy31 pyxy, a JO3BOJICHI HaIlpsIMKUH pyXy IO3HA4EeHI

CTPIJIKaMH.
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Puc. 1. Cxema peryJib0BaHOIO mepexpecTs

Po6Gota cBiTi0OpiB Ha PETyIhOBAaHUX MEPEXPECTAX OE3MOCEPETHHO BIUTHBAE
Ha TPaHCIOPTHUH TOTIK, IO MPOXOIHMTH Yepe3 MepPexXpecTsi 3a MEeBHUH MPOMIKOK
yacy (mporycKHa 37aTHICTh mepexpecTs). [IpomyckHa 3maTHICTH OfHi€i cMyru Ha
MepexpecTi BU3HAYAETHCS NPH IIBHJKOCTI pyXy Ha mepexpecti V = 30 km/rox 3a

hopmyIioro:

v
_3600(t—5)
o t*T ! (l)

ne t TpuBaticTh 3eneHoi (asu citiaodopa; T TpuBanmicte podoTH cBiTIODOPA.

3a BUmaMu CBITJIOOPHOTO PETYIIOBAHHS CBITJIODOPHI KOHTPOJIEPU AUISATHCS
Ha JIB1 KaTeropii:

o CeiTiioopHUIT KOHTPOJIEP 3 MOCTINHUM PETYITIOBAHHSIM.

o CeiTiiohopHUIT KOHTPOJIEP 3 aIAITUBHUM PETYJTIOBAaHHSIM.

CiTiioOpHUII  KOHTpoOJIEp 3 TOCTIMHUM  pEryJjlOBaHHSM TMpPALIOE B
OJIHAKOBOMY DEXHMMI HE3aJeKHO BiJl JHS TIKHS, 3aTOpiB 1 Yacy goOu. Takuii
CBITIIO(Op HEUYTIMBHI J0 MOCTIMHUX 3MiH JOPOKHBOI OOCTAHOBKH Ha TIEPEXPECTI.
Takum 4KMHOM, yCi1 TPAaHCIOPTHI 3acCO0M Ha BCIX AUISTHKAX PyXy MaroTh (DiKCOBaHUM
Yyac MPOXOKEHHS PEryibOBAHUX MEPEXPECTh Ta OJHAKOBUM MPIOPUTET pyXy. Y pasi
3MIHU KIJIBKOCTI TPaHCHOPTHUX 3aco0iB, IO MPOTKIKAIOTH uepe3 Mepexpects 3a
OJIMHHULIIO Yacy, CBITJIO(OP MOCTIMHOTO perytoBaHHS BUKIMKAE CKYMYEHHS B yep3l
BEIIMKOI KUIBKOCTI TPaHCHOPTHUX 3aco0iB, HE ONTHUMAIBHO PO3MOIUISIOUN 1X

MPIOPUTETHICTD PYXY.
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3a3HayeHU MAXIA A0  PO3MOAUTY  30LIbIIye dYac 3aTPUMKH, IO
XapaKTEepPU3y€eThCs KUIBKICTIO TPAHCIIOPTHUX 3ac001B, K1 BKIKAIOTH HA MEPEXPECTS
Ta BUDK/KAIOTh 3 HHOTO 32 MEPi0j] BUMIPIOBAHHS.

Ha ocHOBiI momepemHix poOiT, SKi MOCTYXWJIH OCHOBOIO IS ITi€i CTaTTi,
MIJTOTOBJICHA cXxeMa Kiacudikaiii CBITIO(GOPHUX KOHTPOJEpBa, sSKa IMOKa3aHa Ha
Puc. 2.

BiamoBimHo 10 mi€i cxemu, HaWOUTBIT €()EKTUBHUM METOJOM BHUPIIICHHS
poOJIeMH 3aTOPIB 1 3aTPUMOK € BUKOPHUCTAHHS KiOEp(PI3UIHUX CUCTEM PETyJIIOBAHHS
TPAHCIIOPTHOTO TIOTOKY B TIOEJHAHHI 3 PI3HUMHU JOPOXKHIMHU JETEKTOPAMH,
CBITIIO(OPHUMH KOHTpOJIEpAMHU 3 JUHAMIYHUM MEPESKEBUM QJTaNTHBHUM DPEKUMOM
PETYJIIOBaHHS Ta peaji3alli€l0 PI3HUX aJIrOPUTMIB (T€HETHYHOTO/0JI0KUYECHH/HEUITKOT
JIOTIKH).

3 ypaxyBaHHsIM OOpaHOrO MeETOIy OyJie pO3pO0JIEHO EKCIEpUMEHTAIbHY

MO/IEJIb 3 BAKOPUCTAHHSIM aJITOPUTMY ONTHMI3allii MypaIInHOi KOJIOHI1.

CaiTnodopHUIA KOHTponep

T

MocrTiiiHe ApantueHe
perynioBaHHs perynioBaHHs

i

INokaneHe Mepexese

/r

[Tomepeaubo
BH3HAYCHI AVHaMIvHUA pexium
MOCIIIJOBHOCTI

Puc. 2. Kinacudikauis cBiT10popHIX KOHTPOJIEPIB

CiTiiohOpHUIT KOHTpOJIEp 3 AQJANTHBHUM PETYJTIOBAaHHSM 3MIHIOE PEXKUM
pobotu 175 G1IbII ePEeKTUBHOI OpraHizallii JOPOKHBOTO PYXY 3 YPaxyBaHHSIM 3MIHU
JIOPOKHBOT OOCTAaHOBKH. AJTaNTHBHE PETYJIIOBAHHS MOKIMKAHE ONTUMI3yBaTH pOOOTY

cBiTiodopa, MO0 HEe MOJaBaTH 3€JEHUN CUTHAI y HAMpPSMKY, Jie¢ HIKOTO Hemae, a
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TakoX OLIbIl €()EeKTHUBHO PO3MOAUIATH MOTIK aBTOMOOWUIIB. Tak K pexxum poOoTH
cBiTioopa Oe3mocepeHbO BIUIMBA€ HAa MPOMYCKHY 37aTHICTh MEpPeXpecTs,
aJlafTUBHE YNPABIIHHA T03BOJISIE 30UIBIINUTH LIEH MTapameTp.

CBiTiI0(hOpHI KOHTPOJIEPH 3 AAANTHBHUM PETYTIOBAHHSIM MOXHA PO3IUIATH Ha
JIOKaJdbHI Ta MeEpexeBl. Y JIOKaJbHOMY aJalNTUBHOMY pPEXHUMI MEpexpecTs
KOHTPOJIOETbCA 332 TOKa3aHHSAMHU JIETEKTOPIB TPAHCHOPTY 1 KOPUTYBaHHS
3MIACHIOETHCS HE3aJeKHO BIJ CTaHy CYCIIHIX TepexpecTb. B mepexkeBomy
aJanITUBHOMY PEXHUMI B1IOYBAa€ThCA OOMIH JaHUMU MK CYMDKHUMH TIEPEXPECTIMH,
3a PaxXyHOK 4YOTO YIPaBIIHHS Y3rODKEHO 1 3a0esmeuye OUTbIly e()EeKTHUBHICTD.
MepexeBi aanTUBHI PEKUMH, B CBOIO YEPry, AUIATHCS HA JIBA BUJIH:

o BUOIpKa 3 MOINEPEIHBO BU3HAUCHUX KEPYIOUUX MOCIIIIOBHOCTEH.

° JTUHAMIYHUI PEXKUM.

Kibepdizuuni cucremu, 1O peani3yloTh AUHAMIYHI aJalTHBHI PEXKUMH, €
HaWOIBII CKIQTHUMU Ta JOPOTMMH, OCKUIBKM IOTPEeOYIOTh BEIUKOi KUIBKOCTI
TPAHCIIOPTHUX JETEKTOPIB, a TAKOX CKJIAJHOTO MPOrpaMyBaHHs Ta HAJIAroJKEHHS.
Taxki cucTemMH B peXuMI peajgbHOr0 4acy OLIHIOIOTh IHTEHCUBHICTh PyXY, POMYCKHY
CIIPOMOXHICTB 1 PO3MOJILI TPAHCIIOPTHOTO MOTOKY 32 HANPSIMKaMH PyXy MPU BUOOPI
ONTHUMAJIIBHOTO PEXUMY pPOOOTH CBITIOQOpIB. JIMHAMIYHMI aJanTUBHUN PEKUM
HaW4acTIllle BUKOPUCTOBYETHCS B pPaliOHaX 3 BHCOKOK MIUTHHICTIO TEPEXPECTh.
JInHaMI9H1 CUCTEMU TaKOX JI03BOJISIIOTH peajTizyBaTy MPUHITUI 3€JIEHOT XBHIIL.

3esieHa XBWIIS - peXUM CBITIIO(Opa, IPHU IKOMY 3€JI€HE CBITJIO TOPUTH Ha BCli
BYJIML, IO JO3BOJSIE TPAHCHOPTHUM 3aco0aM MaKCHUMaJbHO IIBHMJIKO MpOiXaTu
BIJIPI30K, a HE iXaTW BIJl MEpPEXpecTs A0 MepexpecTsd, YeKarodd CBO€I Yepru Ha
cBiTiIOhOpI.

Kibepdizuuni cucremu, 10 peami3yiOTh JAWHAMIYHI aJalTUBHI PEXUMH,
HA3MBAIOThCSI ABTOMATH30BAHMMHU CHCTEMaMHU KepyBaHHS JOPOXKHIM pyxoMm. Y
3araJbHOMY BUTJISAII aBTOMATHU30BaH1 CUCTEMH YNPABIIiHHS JOPOKHIM PyXOM MOXKHA
MPEACTABUTH SIK CYKYITHICTh JOPOKHBO-TEIEMATHYHUX MPHUCTPOIB, KOHTPOJIEPIB 1
ABTOMATU30BAHUX AJNTOPUTMIB, BKIIOUYEHHUX B MEPEXKY OOMIHY [JaHUMH, 3

OpraHi3aili€ro MEHTPAIbHUX 1 JIOKAJBLHUX IIEHTPIB YMPABIIHHS - B 3aJEKHOCTI BIJ
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IIITPHOCTI T4 IHTEHCUBHOCTI PYXY.

MicbKWid LeHTp KOHTPOIMIO A0POKHBOIO PyXy

/\

3oHansHWiA 3oHanbHWi
KoHTponep 1 koHTponep N

A 4 Y
3oHanbHWiA 3oHanbHWiA
koHTponep 1 KoHTponep 1

LopoxHi

eTekTop TpaHcnopT
3HaK 0 P TP pTY

Csitnodhop

Csitnochop [DeTekTop TpaHenopTy

Ceitnodhop [[eTekTop TPaHCcnopTy

Ceitnochop

Puc 3. Crpykrypa ACY TII

Ha Puc. 3 300pa’keHO THUNOBY CTpPYKTypa aBTOMAaTH30BaHOI CHCTEMH
KepyBaHHS JIOPOXKHIM pyxoMm. BoHa mae iepapXiuHy CTPYKTYypy Ta MICTUTh MICHKUMA
JUCIETYEPCHKUI LIEHTP, PI3HI KOHTPOJEPH 30H BUCOKOIO PIBHSA, KOHTPOJIEPHU AOPIT
CEepPEeIHbOTO PIBHS Ta KOHTposiepu CBITIO(GOpiB HU3bKOro piBHI. KoHTponepu
CBITIIO(OPIB MOB'SI3aHI 3 KOHTPOJIbOBAHUMHU JIOPOKHIMU 3HAKAMHU, & TAKOXK 3 PI3HUMU
BHJIaMH TPAHCTIOPTHUX JIETEKTOPIB.

BucHoBku: VY cCTarTi po3MSINAIOTHCS TPUYMHU Ta HACTIJAKK 3aTOPIiB,
aHaNI3yIOThCA PI3HI 3aCO0M Ta METOAM BUPILICHHS NMPOOJEMH 3aTOpPIB Ta 3aTPUMOK.
CBiTi0(0p 3 KOHTPOJIEPOM MOCTIHHOTO PETYIIOBAaHHS HE € JOCKOHAJIWM 1 Ma€ HU3KY
HEJIOJIIKIB, CepeJl SIKUX HAKOMHYEHHSI BEJMKOI 4Yeprd aBTOMOOUIIB y pa3l 3MiHU
IHTEHCUBHOCTI PyXY.

[le mpu3BOAUTH 10 301IBIICHHS 3aTPUMOK MPU TEPETHHI MepexpecTts 1, K
HaCIIJI0K, 0 3artopiB. CBITIOMOpP 3 KOHTPOJEPOM aJalTHBHOTO PEKUMY 3MIHIOE
pPEeXUM poOOTH BIAMOBIIHO A0 MOTOYHOI TOPOKHBOT CUTYAIIIi.

Ha ocHOBI aHanizy MeTo/iB, BAKOPUCTAHUX Y BIAMOBIIHUX poOOTax, HABEACHO
Kiacudikanilo CBITIOPOPHUX KOHTPOJIEpPIB. BUKOPUCTOBYIOUM MpEACTaBICHY
kinacudikaio cBITIIOGOPHUX KOHTPOJIEPIB, OOPAHO ONTUMAJIbHI METOAM BHUPIIIEHHS

MpoOJIEMU 3aTOPIB 1 3aTPUMOK.
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V]IK 631
THHOBANIAHI NIIXOIA IO ONTAMIBIIIT ATPOTEXHIYHUX
MPOLIECIB B 3EMJIEPOECTBI

MikyJaina Mapuna OJiekcaHApiBHa

K.€.H., IOLEHT

HHoauBanuii AHTOH JIMUTpOBUY

Haszapenko Ouiekcanap OuexciiioBu4
Ocangunii €Breniii AHapiioBHY

Kononenko B'ssuecsiaB BosiogumupoBu4
CrynenTtu

Cymcekuil HarjionanbHH arpapHUAid yHIBEPCUTET
M. Cymu, Ykpaina

AHoTanisi: 3emyepoOCTBO, K OJHA 3 HaWCTapilIMX Taily3ed rocrnoaapcTsa,
MOCTIMHO PO3BUBAETHCS Ta BIOCKOHAIIOETHCS 3aBISKHA BIPOBAIKEHHIO HOBITHIX
TEXHOJIOT1H Ta IHHOBAIIIMHUX IT1IXOIIB.

OnTuMizalliss arpoTeXHIYHUX TMPOIECIB CTa€ Jefani OUIbIl Ba)KJIUBOIO B
YMOBaX 3pOCTAl0YOro MOMHUTY Ha MPOIYKTH CUIBCHKOTOCIOIAPCHKOTO BUPOOHUIITBA
Ta 0OMEKEHOCTI PeCypciB.

KuarouoBi cjoBa: 3emiiepoOCTBO, CUIBCHKE TOCHOJAPCTBO, AarpoTEXHIYHI

MIPOIICCH.

OpHi€l0 3 KIIOYOBHX CKJIQJ0BHX YCIIIIIHOTO 3€MJIEpPOOCTBA € e(PEeKTHUBHE
BUKOPUCTAaHHA PECYpPCIB, TaKUX SIK IPYHT, BOJAa, AOOpHUBA, Ta eHeprisd. [HHOBamiliHI
IIJIXOAM J0 ONTHMI3aIlli arpoOTEeXHIYHUX IPOIIECIB HATAIOTh MOXKIIMBICTh 3MCHIIIUTH
BTPATH Ta 301IBIIUTH BpOKalHICTh. OCh KUJIbKA KJIIFOYOBUX 1HHOBALIMHUX M1IXO/I1B:

1. Toune 3emuepobctBo (Precision Agriculture): Ileit miaxin monsrae B
3aCTOCYBaHHI TEXHOJOTIH riobansHOTO mo3uiionyBanns (GPS), nmarumkiB Ta
KapTorpadiuHUX CUCTEM JJI aHali3y Ta yIpaBiiHHS MOJSMU B peaibHOMY yaci. Bin
JI03BOJISIE TOYHO JTO3yBaTH JOOpWBA Ta 3aXMCT BiJ| MIKIJHUKIB, ONTUMI3yBaTH TMOJIUB
Ta IHIII arpOTEXHIYHI MPOIECH, 3MEHIIYIOYM BUTPATH Ta 301IbLIYIOYM BPOKAWHICTD
[4, c. 34].
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2. Buxopuctanus [OpoHIB Ta JaneKocrnocTepexeHHs: Jlponu cranu
HEBIJ'€MHOIO YaCTHHOIO Cy4acHOTO 3eMJIepo0CTBa, JO3BOJISIOUN 3/11HCHIOBATH aHATI3
YPOKaMHOCT1, BUSABIIATH IIKIAHUKIB Ta XBOPOOH, a TaKOXK BIJCITIAKOBYBAaTH 3MIiHU B
penbedi Ta pocIMHHOMY TIOKpHBI. Lle 103BoJIsi€ po3po0IsSTH IHIUBITyaIbHI CTpaTerii
00pOOKH J1J1s1 KOXKHOTO TIOJIS.

3. ABTOoMatuzaliss Ta  poOotuzamis:  3acTOCYBaHHS  poOOTIB  Ta
aBTOMATHU30BAHUX CUCTEM Yy 3eMJIEpOOCTBI /103BOJsiE €(EKTUBHO BUKOHYBATH TakKi
npolecu, K Tocajika, MOJUB, BHECEHHs n00puB Ta 30ip Bpoxkar. lle crpuse
3MEHIIEHHIO PYYHOI Mpalli, TiABUIIEHHIO TOYHOCTI Ta MPOAYKTUBHOCTI [3, ¢. 73].

4. Bukopuctanass ~ OIOTEXHOJOrA Ta  TEHETUYHO  MOJU(DIKOBAHUX
opraHiamiB (I'MO): Po3BUTOK HOBHX COPTIB POCJHH, SIKi BIANOBI/IalOTh HA 3MIHY
KJIIIMATHYHUX YMOB Ta MalOTh BHCOKY CTIMKICTh J0 XBOPOO Ta LIKIJHHUKIB, JO3BOJIE
30UTBIIUTH BPOKAWHICTh T4 3HU3UTH BUTPATH HA 3aXKCT pociiuH [1, c. 60].

5. Buxopucrannus naHHuX Ta aHaimiThka: 30ip Ta aHalli3 BEJIUKUX OOCATIB
nanux (big data) mo3Boisie 3pO3yMiTH Ta MependadyuTd PO3BUTOK arpoOEKOCHUCTEMH,
10 CHpHUs€ IPUUHATTIO KPAIUX PIlIEHb Y Tally31 TOCIOIapCTBa.

3aranom, 1HHOBAIIMHI MIJXOIM 1O ONTHUMI3alli arpoTeXHIYHUX MPOILECIB B
3eMJIepoOCTBI BIAKPUBAIOTH MIMPOKI MOXKIMBOCTI ISl MIABUIIEHHS MPOTYKTHBHOCTI,
3HIDKEHHSI BUTPAT Ta MOKPAIEHHS CTIMKOCTI CUThChKOTOCIIOAAPCHKOTO BUPOOHHUIITBA.
BaxinBoio yMOBOIO YCHIXy € TOCTIHHE BIIPOBAJKEHHSI Ta aJarTailisi HOBITHIX
TEXHOJIOT1H 10 KOHKPETHUX YMOB Ta OTPeO KOXKHOTO rocnojapcTna [5, c. 29].

[3 PO3BUTKOM Cy4aCHHUX TEXHOJOTIH, TAKUX AK IITYYHHH IHTENIEKT, IHTEPHET
peuelt Ta OJIOKYECITH, 3'ABIISIOTHCS HOBI MOXJIMBOCTI JIJIsi 3emiiepoOcTBa. Hanmpukian,
3aCTOCYBaHHS IITYYHOTO IHTEJIEKTY B aHAJI31 JAaHUX MOXE JOTIOMOTTH MPOTHO3YBaTH
BPOXKAMHICTh Ta PU3MKH, 1O JIO3BOJISIE arpOHOMAaM MPUHAMATH Kpallll pilleHHs 100
BHUPOLTYBaHHS pociuH [7, c. 60].

[le omHi€0 MEPCIIEKTUBHOIO OOJACTIO € BUKOPUCTAHHS OJOKYEHH-TEXHOJIOT1i
uist  3a0e3MedYeHHs] MPO30POCTI  Ta  BIACTE)KYBAHHS TOXOJDKEHHS IPOIYKTIB
XapuyBaHHS.

[le MoXxe MOMOMOITH TOKpAIIUTH CUCTEMH KOHTPOJIO SKOCTI Ta O€3meKu
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XapYOBHX MPOJYKTIB, @ TAKOXK 3a0€3MEUNUTH CIIOKUBAUIB IOCTOBIPHOIO 1H(OpMALII€I0
PO TOXOJKEHHSI MPOTYKTIB.

6. Kpim TOro, po3BUTOK TEXHOJOIIH albTEPHATUBHOIO BHUPOIIYBAaHHS
MPOAYKTIB, TAKUX SIK BEPTUKAJIBHI ()EpPMHU Ta T1APOMOHIYHI CUCTEMH, BIAKPUBAE HOBI
MO>KJIMBOCTI /ISl 3eMJIEpOOCTBA Y MICBKUX Ta oOMexeHux mpoctopax. Lle mo3Boise
3MEHIIUTH 3aJIEXKHICTh BIJl KIIMAaTHYHUX YMOB Ta OOMEXKEHb 3€MENIbHHX PECypcCiB
[6, c. 14].

7. HeoOxigHo Tako)X 3BEpHYTH yBary Ha PO3BUTOK EKOJOTIYHO YHCTHUX
TEXHOJIOT1H, CIpsSMOBaHUX Ha 30€peXEeHHS MPUPOIHUX PECYpCiB Ta MIHIMI3aLIO
HETaTUBHOTO BIUIMBY CLILCHKOTOCIMOAAPCHKOI AISIBHOCTI Ha JOBKULISA. Hampukian,
BUKOPUCTAaHHS aJbTEPHATUBHUX JDKEpPENT EHEprii Ta 3eJCHUX TEXHOJOTIH MOXKe
CHPUATH 3MEHIICHHIO BUKU/IIB TAPHUKOBHX Ta3iB Ta 3a0pyIHEHHIO IPYHTY Ta BOIHUX
pecypciB [8, c. 185].

8. VYcmimHa onTUMi3allisl arpoTeXHIYHUX TMPOIECIB BUMAarae He JIUIIe
BIIPOBA/KEHHSI HOBITHIX TEXHOJIOTIHM, ajne ¥ MIATPUMKH Taidy3€BUX OpraHizauii,
JIEp’)KaBHUX YCTAaHOB Ta HAYKOBUX JOCTIPKeHb. JIWIe NHUIIXOM CHIBIpaIll BCiX
3allIKaBICHUX CTOpPIH MOXHa 3a0e3NeYuTH CcTaje Ta e(pEeKTUBHE PO3BHUTOK
CLIILCHKOTOCTIOIAPCHKOTO CEKTOPY, 3a0€3Meuyoun Mpo0BOIbYY OE3MEeKy Ta CTalICTh

ekocuctemu. [9, c. 60].

BucnoBok: Otxe, IHHOBAIIMHI MIAXOAU 1O ONTHUMI3aIlli arpoTEeXHIYHUX
MpOLIECIB B 3€MJIEPOOCTBI € KIIOYOBHM €JIEMEHTOM CYYacHOTO PpO3BUTKY
CLITBCBKOTOCTIOIAPCHKOTO  cekTopy. IlInsixoM mMo€aHAaHHS HOBITHIX TEXHOJOTIH,
CTAJIOTO BUPOOHUIITBA Ta HAYKOBUX JIOCIIUKEHb MOXHA JOCATTH 3HAaYHHUX
MOKpaIIeHb y MPOJYKTUBHOCTI, SIKOCTI Ta €KOJIOTTYHOCTI CUIbCHKOTOCIOIapChKOIO

BUPOOHMIITBA.
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BXITHUI KOHTPOJIL MTPOAYKIIi B CHCTEMI
YIIPABJIIHHS SAKICTIO

Higonpuropa IOpiii AnaToJiioBHY
KOHCYJIbTaHT-€KCIIEPT

YkpaiHChbKU HAYKOBO-AOCHITHUN IHCTUTYT
CHEIaJIbHOT TEXHIKH Ta CYJOBUX E€KCIIEPTH3
Cmyx6u Oe3neku Ykpainu

M. KuiB, Ykpaina

Beryn. / Introductions.

OpraHizanisi Mae CIJIaHyBaTH Ta PO3POOUTH pe3yJbTaTUBHUM MPOLEC BX1THOTO
KOHTPOJIIO MPOJYKIii, 100 3amo0IirTd BUKOPUCTAHHIO MiJ Yac BUTOTOBJICHHS,
PEMOHTY Ta €KCIUTyartalii TOTOBOi MPOAYKLII YM HAaJaHHIO MOCIYT HEBIAMOBIIHOI
BCTAHOBJIEHUM BUMOTaM MPOIYKIIIi.

Mera podorn. / Aim.

MeToro poOOTH € BU3HAYEHHS OCHOBHHUX IIOJIOKE€Hb BXIJHOTO KOHTPOJIIO
MPOJYKLIi B CHCTEMI1 YIIPaBIIHHS SKICTIO.

Marepianu Ta meroau./Materials and methods.

[Iporec BXiTHOTO KOHTPOJIKO MPOIYKIIT MOKEe OyTH 3aCTOCOBAHO K OJIMH 13
MPOLIECIB 3arajibHOI CUCTEMHU YIpaBIiHHA sKicTio. Opradizamis Mae€ BU3HAUYUTH
B3a€EMO3B’SI3KM TIPOLIECY BXIJHOTO KOHTPOJIO MPOAYKI 3 IHIMUMHU TpollecaMu
CUCTEMHU YTPABIIIHHS SIKICTIO Ta KEPYBATH HUMH.

Po3po06iisitoun mpoiiec BXiIHOrO KOHTPOJIIO MPOAYKIIii, Tpeda moHaiMeHIIIe:

- BU3HAQYUTHU Jii, sAKi MOTPIOHO BHUKOHATH MijJ 4Yac BXIJHOTO KOHTPOJIO
MPOJYKIIi, IX MOCIIJOBHICTh, CUTYyaIlll, KOJU TpeOa MpUWMATHU PIIIECHHS, a TaKOX
MOJAJIbIII a1l MIOJ0 MOTEHIIMHNX HEBIAMOBIIHOCTE;

- BHU3HAUUTU TMOTPiIOHI BXOAM (CTOCOBHO CYNPOBIJHUX JOKYMEHTIB) Ta
OUiKyBaHI BHXOAW (CTOCOBHO 3a/JIOKYMEHTOBaHOI iH(opMallii 3a pe3yabTaTaMu
BX1JTHOTO KOHTPOJIIO TIPOIYKITii), a TAKOXX CYMIXKHI MTPOIIECH;

- YCTAaHOBUTHM BHMKOHABIIB pOOIT y MeXKax IMpolecy, 30KpeMa, CTOPOHHIX

BHKOHABI[IB, SKIIO TaKl €, Ta PO3NOJUIMTH IIOMDK HHMH OOOB’S3KH Ta
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MOBHOBAKEHHS, 30KpEeMa HaJaTH IMOBHOBAXXEHHS o0co0aM, SKI MaroTh MpPaBo
MIpUMaTH PIIICHHS 00 BiMOBIAHOCTI Y HEBIAMOBITHOCTI MTEPEBIPEHOT IPOTYKITIT
3a pe3yibTaTaMu BX1JHOTO KOHTPOIIO;

- BHU3HAUUTU pECypcH, MOTPiOHI /i BUKOHAHHS BXIJHOTO KOHTPOJIIO
POYKIIIT;

- BU3HAYUTH MICISI MIPOBEACHHS BXIJTHOTO KOHTPOJIIO MPOAYKIII Ta BUMOTH
10,10 O€3MeKH 1 TITiEHH Tparll Ta 0 PoO0YOro CepPeIOBHINA;

- BU3HAYUTH YMOBH MPOBEACHHS BX1AHOTO KOHTPOJIIO MPOIYKITIi;

- BU3HAYUTH TEPMIHU IPOBEJCHHS BX1THOTO KOHTPOJIO MPOAYKIIii;

- BHU3HAYUTU 33JOKyMEHTOBaHy 1H(pOpMaIllil0, MNOTPIOHY I BUKOHAHHS
BX1JTHOTO KOHTPOJIIO TIPOIYKITIi;

- BU3HAYHUTH Ta BPaxyBaTH PU3UKU Ta MOKJIMBOCTI, IO CTOCYIOTHCS MPOIIECY
BX1JTHOTO KOHTPOJIIO MTPOYKIIii;

- BHU3HAUUTU KPUTEPIi OLIHIOBAHHS pPE3yJbTaTUBHOCTI MpPOLECY BXI1JIHOTO
KOHTPOJIIO MPOAYKIIIT;

- BU3HAYUTU PECYpPCH, MOTPIOHI JJii BUKOHAHHS BXIJHOTO KOHTPOIIIO
MPOJTYKIIT;

- BU3HAYUTH MICIISI TIPOBEACHHS BXITHOTO KOHTPOJIIO MPOAYKIII Ta BUMOTH
110,10 O€3TEKH U TIT1€HU Tpalli Ta 10 POO0YOro CepeOBHIINA;

- BU3HAYUTH YMOBH MPOBEJCHHS BXiTHOTO KOHTPOJIIO MPOAYKIIii;

- BU3HAYUTHU TEPMIHH MPOBEJCHHS BX1JJHOTO KOHTPOJIIO TIPOYKITIT;

- BU3HAYUTU 33JJOKyMEHTOBaHy 1H(GOpMAIlil0, MNOTPIOHY Il BUKOHAHHS
BXI1JTHOTO KOHTPOJIIO IPOIYKIIIi;

- BU3HAUUTU Ta BpaxyBaTH PU3UKU T4 MOKIUBOCTI, IO CTOCYIOThCS MPOIIECY
BX1JTHOTO KOHTPOJIIO IPOIYKIIIi;

- BU3HAYUTU KPUTEPIl OIIHIOBAHHS pE3yJIbTATUBHOCTI TPOIECY BXIJTHOTO
KOHTPOJTIO MPOAYKIIIi.

Pe3yabTatu Ta o0rosopenns./Results and discussion

Opranizaitiss Mae po3poOUTH TMEpeiK MPOAYKIli, M0 MiAIATaE BXITHOMY

KOHTpoJIto (nam — Ileperik), y skoMy BCTAHOBUTH IIOHAHMEHIIIE TaKe:
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- HOMEHKJIATYpy MPOAYKIIIi, 10 MiAIATa€e BX1JHOMY KOHTPOJIIO;

- 00cAr 1 BUJ BX1JHOTO KOHTPOJIIO MPOTYKITIi;

- TIOKa3HUKM MPOJYKINi, $KI TEpPeBIpsOTh MiJ Yac BXIJHOTO KOHTPOJIO
OPOAYKIi, Ta BUMOTH, Ha BIAMOBIAHICTh SKUM TMPOBAAATH BXIAHUNA KOHTPOJIb
POYKIIIT;

- METOJM BX1JIHOTO KOHTPOJIIO MPOAYKIIT Ta 3aCO0U KOHTPOJIIO, BUMIPIOBAHHS
Ta BUNPOOYBAHHS.

BXimHOMY KOHTpOJIO MiIArae MPOAYKIliS, 110 BIUIMBAE Ha SKICTh TOTOBOL
MPOAYKIIIT Ta/9u Ha/laHHS TOCIYT.

Ha migcraBi BCiX BIZOMOCTEW MpPO MNPOAYKIIIO, SIKYy HNOCTA4aTUMYTh [0
opranizaiiii, Tpeba BU3HAYTH T1 BUAM MPOIYKIli, sIKI BIUIMBAIOTH HA SKICTh FOTOBOI
MPOJYKLIi Ta/4M HaJaHHA MOCIYr, Ta BHECTH JaHl MpO UEd BUA MPOIYKLII 10
[lepemniky.

JIns KOXXKHOTO BHMJY MPOAYKINi, IO MIJJISATae BXITHOMY KOHTpPOJIO, Tpeda
BU3HAUUTU OOCIT BXIJTHOIO KOHTPOJIIO, TOOTO CYKYIHICTh IOKAa3HHUKIB, IO
MEepeBIPSAIOTh i Yac BXIJHOTO KOHTPOJIO MPOAYKIii. OOCSAT BXIJHOTO KOHTPOJIO
NpoJayKLii Mae OyTH MNPONOPUIMHMIA BIUIMBY MPOAYKI, L0 MIJJISATAE BXITHOMY
KOHTPOJTI0, Ha SKICTh TOTOBOI MPOAYKIIIT Ta/4u HaJJaHHS TTOCIIYT.

k1o npoayKiris, Mo MAJISArae BXiTHOMY KOHTPOJIIO, Ma€ CyTTEBHI BIUIUB Ha
AKICTh TOTOBO1 IPOAYKIII Ta/4M HAJAHHS MOCIIYT, BXITHUNA KOHTPOJIb TAKOi MPOYKLIIi
JIOIJIBHO TPOBOJMTH 32 KPUTUYHUMH Ta/4W BAXJIUBUMU JIJISL SIKOCTI MOKa3HUKAMH,
napamMeTpaMu, XapaKTepUCTUKaMH, BIACTUBOCTSAMHU IIi€l TPOMYKIlii, BU3HAYCHUMHU
CaMOI0 OpraHizalie€ro.

[Tin wac BW3HAYEHHS OOCSITY BXITHOTO KOHTPOJIO MPOAYKIli Tpeba TaKox
ypaxoByBaTH JaHi IIOJ0 CTa0IIbHOCTI SIKOCTI MPOAYKIl MOCTadyaibHUKA, a TaKOX
0COOJIMBOCTI TOTOBOI MPOAYKIIi Ta HagaBaHUX MOCTyr. OOCAT BX1IHOTO KOHTPOJIIO
BCTaHOBIIOIOTH y [lepemiky, 3a3Hayalouu TOKA3HWKH, SIKI TEPEBIPSIOTH IMiJT Yac
BX1JIHOTO KOHTPOJIIO MPOIYKITIi.

BXigHuit KOHTPOIL MPOAYKIIT 32 BUOM KOHTPOJIIO MOXKE OYTH CYLUIBHUM YU

BUOIPKOBUM.
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Jlis KOKHOTO BUAY MPOAYKIi, M0 MiJUIATa€ BXITHOMY KOHTPOJIO, Tpebda
BU3HAUUTH TOKA3HUKH, SIKI TMEPEBIPSAIOTH MiJl Yac BXIJHOTO KOHTPOJIO MPOAYKIIIi,
ypaxoBYIOYM BHUMOTHM HOPMATHUBHUX JOKYMEHTIB Ha MPOIYKIii, KOHCTPYKTOPCHKOI
JTOKYMEHTAIli1 Ha IPOAYKI[it0, BAMOTH JIOTOBOPIB HA 3aKYIiBIIIO, TOIIIO.

JI1si KOXKHOTO TOKa3HUKa Tpeba BCTAHOBUTU BHUJ KOHTPOJIO (CYUIIbHUN YU
BUOIpKOBUI), 00CAT BUOIPKH (1711 BUOIPKOBOT'O KOHTPOJIIO), BUBHAYUTH OOCST BUMOT,
Ha BIJMOBIAHICTh SIKUM MPOBAJAUTUMYTh BXIJIHUH KOHTPOJb MPOAYKIi, a TaKoX
YCTAaHOBUTH KPHUTEpIi OIIHIOBaHHS IOKa3HUKIB Oe3mocepennnbo y Ilepeniky Ta/um
yepes3 MOCHJIaHHS Ha BIAMOBIIHI JOKYMEHTH.

BucaoBku./Conclusions. IlnanyBaHHS Ta poO3pOOJICHHS MPOIECY BXiTHOTO
KOHTPOJIIO MPOAYKIIi HeoOXimHe 100 3amoO0irTH BUKOPHMCTaHHS I 4ac
BUTOTOBJICHHS, PEMOHTY Ta €KCIUTyaTalli FOTOBOI HPOAYKLIi 4YM HaJaHHS MOCIYT

HEBIAMOBITHOT BCTAHOBJICHUM BHMOTaM MPOYKIIii.
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E®PEKTUBHICTb TYMAHHUX OBYUCJIEHD Y BUPIIIIEHHI 3A1AY,
1O MOTPEBYIOTh OBPOBJEHHSA IH®OPMAIII B PEXKUMI
PEAJIBHOI'O YACY

Pacsak Biradiii IBanoBu4

CTYJICHT

Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOTITEXHIKA

[HCTUTYT KOMIT'IOTEPHUX TEXHOJOT1i, aBTOMATUKH Ta METPOJIOT1i
M. JIbBiB, YKpaina

Beryn./Introductions. IIpoTsrom ocTtaHHIX AEKIIBKOX POKIB CIOCTEPITAETHCS
3HaYyHE 3pOCTaHHs 00CATYy aHUX, siKe, 0€3 CYyMHIBY, MPOJIOBXKUTH CBIH HUIAX yrepesn,
cimayroun reomerpuuHii mporpecii. Illopiuna indorpadika Domo «Data Never
Sleeps» BimoOpaxae 1o TeHAcHII: Y 2021 polli CBITOBUH CIOXHUTHIA 00CAT JaHHUX
nocar no3Hauku 80 3erabaiiT. [Iporno3u BKa3zyloTh Ha T€, IO L€ MOKAa3HUK MOXE
nepeBuuTH 180 3eTabaiiT Bxke 10 2025 poky.

[linmpuemMcTBa, HE3aleXHO B TOro, KO € BEpPTUKaIb Tally3l,
31IITOBXYIOTHCS 3 BETMKUMU IMOTOKaMH JaHUX, IO HAJIXOJATh BiJl BEIUKOI KIJIbKOCTI
cnoxkuBauiB. [nTepHer peueir (I0T) crumymioe el MOTIK, TE€HEPYIOUYW [aHi Bij
PI3HOMAaHITHHMX JDKEPEI; XMapHI OOYUCIICHHS, a Temep Ie ¥ MTYYHUN 1HTENeKT, I
BEJIUK1 OOCSTH JaHUX MOXKYTh TUHAMIYHO 00poOJIaATH Ta 30epiratu.

[Tonpu Bce, 31 3pOCTaHHSIM OOCATY JaHUX, OpraHi3aulii Movajyd 3aJaBaTHCS
MUTaHHSAMHU TPO SKICTh Ta KUIBKICTh JIaHUX, SIKI BOHH 30epiraioth y xmapi. Bimomo,
10 XMapH1 BUTPATH MIBUIKO 3pOCTAIOTh, a 00pOOKa TaHUX BEJIUKHUX MOPSIKIB, TAKUX
AK TIeTabaTh uu exk3a0aiiTH, YCKIIAHIOE pearyBaHHs B peaJbHOMY Yaci.

Tyt Ha nomoMory MpUXOJATh TyMaHHI OOYMCIICHHS, SKI MPOMOHYIOTHCS IS
IIBUKOTO aHaJI3y JaHUX Ta iX 30epiraHHs.

[Tpote, TOAl SK NPUCYTHICTH XMapHUX OOUYUCIEHb € JIeb HE y KOXKHOMY
NpUCTpoi IHTEepHET pedeil, TymaHHI OOYMCIEHHS JIMIIE MOYMHAIOTh HaOyBaTH
MOIIMPEHHS JJI1 BUPILIEHHS MPOo0JIeM 3aTPUMOK PI3HOMAHITHOTO cHeKTpy. ToMmy, s
poOoTa 30cepenKy€eThCsl Ha JOCTIKEHH] Ta aHali31 BIUIMBY TyMaHHUX OOYHMCIIEHb Ha
€(EeKTUBHICTD PIlIEHb, 10 NOTPEOYIOTh OOPOOKH JAHUX Y PEKUMI PEaTbHOTO Yacy.
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Merta po6oru./Aim. Mera poOoTu crpsiMOBaHAa Ha BUSBJICHHS KIIFOUYOBHX
nepeBar Ta MOXJIUBOCTEH, Kl TyMaHHI OOYMCICHHS MOXYTh HaJaTH, Ta JOCIIIUTH,
AK BOHM MOXYTh OYTM BHUKOPUCTaHI JJIsi MIABUIIEHHS MPOJYKTUBHOCTI Ta
e(deKTUBHOCTI B pi3HUX 0bOnacTsaX. Lle B cBOIO Yepry MOBHMHHO TMEpeNaTH pPO3yMiHHS
TYMaHHHUX OOYHMCJICHb Ta iXHBOT'O MOTEHIIIATY B CY4aCHOMY CBITiI.

Marepianiu T1a ™Metoau./Materials and methods. VY pamkax 1poro
AOCTKEHHST OyJ0 BHKOHAHO IHTETPOBAaHUI aHalll3 akTyaJbHUX MyOJiKalii Ta
CTaTUCTUYHMX JaHux. Llel mpolec BKIOYAB TEOPETUYHE  JIOCHIIKEHHS,
CHUCTeMaTH3alliio, KIacudikaiio Ta y3araibHeHHs 1H(pOpMallli, OTpUMaHOI 3 PI3HUX
IHTEPHET-IKEPEIL, OB’ I3aHUX 3 MPOOJIEMOIO JOCIIKEHHS.

Pe3yabTaTn Ta o6roopenns./Results and discussion. He3Baxaroun Ha Te,
[0 XMapHi TEXHOJIOT1I MOXYTb OyTHM KPUTUYHO BAXXJIMBUMH B PI3HHX CIE€HApIsX
BUKOPUCTAHHSA, KOHIIEMIlI TYyMaHHMX OOYHMCIEHb Tiependayae BiJIMOBY Bij
KJIACUYHUX 130JIbOBAHUX CHUCTEM 1 30CEPEIKEHOCTI Ha MOJENsX, SKi 0a3yloThes
BUKJIIOYHO Ha XMapHUX pecypcax. ToOTo, XMmapHI MOJEl JONOBHIOIOTHCA Ta
PO3IIMPIOIOTECS TYMaHHUMH OOYHUCICHHSIMH, SIKI TEPEMINIYIOTh OOYMCIIOBAIbHI
MpoIiecy 3 XxMapu Omkue 10 nepudepii, a 1HOJ1 HaBITh 0€3MOCEPEIHBHO A0 AATUHUKIB
Ta akTyaTopiB [HTepHETY peyei.

TymanHi oOYUCIEHHS 30CEPEIKYIOThCS Ha YHIBEPCAIBHHUX IMpoOJjeMax, IIo
BIIIFPAlOTh  BUPIIAIBHY podb IS YCIHIXYy MeEpeX TyMaHy: MOHITOPUHT
MPOIYKTUBHOCTI, 3aTPUMKHU Ta €(PEKTUBHOCTI. A XMapHI Ta TyMaHHI OOYHMCIICHHS
ICHYIOTb SIK TaKl y B3a€MOIIOB’I3aHOMY CIIEKTpP1 Ta MPUHOCATH B3aEMHY BUTOJTY.

ToOT0, PO BUKOPUCTAHHS TYMaHHUX OOYMCIEHb MOXXEMO TOBOPHTH,30KpeMa
KOJIH:

- uuie oOpaHi AaHi MOTPiOHI AJis BIAMPABKU B XMapy;

- oOpaHni JaH1 BiIOUPAIOTHCS I TPUBAJIOTO 30€piraHHs, 1 XOCT-CUCTEMA PIIKO
710 HUX 3BEPTAETHCS;

- JlaHl MOBUHHI OyTH aHaJII30BaHl MPOTATOM JOJ1 CEKyHAH, TOOTO 3aTpuMKa
NOBUHHA OyTH MIHIMAJIbHOIO;

- OTpiOHO 3a0e3NMeYUTH 3HAYHY KIJIbKICTh MOCIYTI Ha BEJMKIA TEpUTOPIl B
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pI3HUX reorpaiuHuX MICIIsIX.

Ha sixi HanmpsiMku TyMaHH1 oO4uciieHHs Manu O 3Hauymwmii BmiiuB? Tawm, ne
JaH1 MiJAaI0ThCA CYBOPUM OOYMCIICHHSIM 1 CBOEYACHICTh € BAXKIIUBOIO 3 TOYKU 30pYy
BUSIBJICHHSI Ta pearyBaHHs. 30KpeMa, OJHHM 13 TaKWX HAMpPsIMKIB BHKOPUCTAHHS
TYMaHHUX OOYHCIIEHb MOXEe OyTH pO3yMHUM OYIWHOK, SKUH Mependayae
KOMITOHEHTH TEXHOJIOTTYHOT KEPOBAaHOI CUCTEMM BEHTHWJIAILII Ta OMaJIEHHS, PO3yMHE
OCBITJICHHS, IHTEJIEKTyaJbHy CHCTEMY CHUTHami3aili Ta 1HIOI  €JIeMEHTH
(YHKIIOHYBaHHS PO3YMHOT0 OYyAWMHKY. 3 BIPOBAKEHHSM TYMaHHUX OOYMCIICHb
MOXXEMO TIEpeHTH J0 aBTOMaTH3allii, 30KpeMa TaKuX IMOAIM SK YBIMKHEHHS
CIPHUHKJIEPIB BOJIU, OPIEHTYIOYUCH HA Yac YU TEMIIEPATYPY.

[Ile onHUM HaIMPSMKOM, SIKHI MOXe MOTpeOyBaTh aBTOMATHU3AIlll, TOYMHAIOYH
B1J1 30MpaHHs CMITTS 10 KOHTPOJIIO TpadiKy, a caMe HaJl PErYIIOBAHHIM JOPOKHBOIO
PYXy € po3yMH1 MicTa; 00 BUSBIATH MIMIOXOIB, TPAHCIIOPTHI 3aC00M YU OY/Ib-sKi
IHIIMX YYaCHUKIB JIOPOKHBOTO PYXy Ha CBITJIOOpax BCTAHOBIIOIOTHCS JATUUKH. 31
CHIJJOMETPAMU OTPUMAEMO 3MOTY BHUMIPIOBATH IMIBHUIKICTH PyXy Ta HMOBIPHICTb
3iTkHeHHA. Ha ocHOBI iHpopMaliii, siky oOpoOJIsitOTh JaTUYMKK, CUTHAIU CBITIOhOpa
ABTOMATUYHO MEPEXOIATh Y YePBOHUH KOJIIP a00 3aJUIIAIOTHCS 3€JICHUMHU MTPOTITOM
JIOBIOTO TIEpioay Yacy.

HaiinommupeHimoro BUKOpPUCTaHHS, MaOyTh, TaKOX HaOyJIO BIPOBAIKECHHS
TyMaHHHX OOYHCIIEHb Yy BIJICOCIIOCTEPEKEHHSA, M€ Yepe3 MEpPeKy MPOXOAITh
Oe3repepBHi OTOKH B1JICO BEIIMKOTO OOCATY 1 3aJIy4eH1 JaH1 3yMOBIIOIOTH MPOOIeMHU
13 3aTPMMKOIO Ta BEJIMKI BHUTpaTH HEoOXiAHI Oe3mocepeAHbO W00 30epiratu
MEIIaKOHTEHT. 3aBISIKA By3JlaM TyMaHy MOXHa BHUSBIATA aHOMANii B MOJEIAX
HATOBITy Ta aBTOMATHYHO CIOBIIIATH aJMIHICTpaTOpa YM JEpkKaBHI CIy>KOW Tpo
HACHJIBCTBO.

Takox 1€ OJNHUM BaXIMBOM CEKTOPOM € OXOpOHAa 370pOB’S, Jie 3aiMae
HeabusiKe MICIe BIPOBA/KEHHS 1HHOBAIIIT Ta BUPIMICHHS HA/I3BUYAHUX CHUTYyaIllld B
pPeXKHMI pealbHOTO Yacy, 30KpeMa, Taki SK KOHTPOJIb YKHUTTEBUX TOKa3HUKIB.
Oco06mmMBO B TakWX HampsiMKaX, JaHl HE TOBHHHI 3IIMITOBXYBATHUCS 3 YKOJHUMU

npoOjeMaMu 3aTPUMKH, TaK $K HaBITh JIOJ1 CEKyHAM 3aTPUMKHA MOXYTh MaTH
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daTanbH1 HACTIAKY JJIST KUTTS JTFOJUHU.

[I1o6 mpogeMoHCTpyBaTH €(PEKTUBHICTh BUKOPUCTAHHSA TYMAaHHUX OOYHCIICHb,
[pOaHaII3yeMO JI€TaNbHIIIE BIIPOBAKEHHS Ha OJHOMY 3 HAIPSIMKIB, a caMe Taiys3i
HapTu Ta razy. Hexail maemo 3a BXiJHI JaHi Ha(QTOMPOBIJ, IO BKIIOYAE TATUUKH
TUCKY 1 IOTOKY Ta KOHTPOJIbHI KJamaHu. 3BUYaliHO, MOXKHA MEePEIaBaTH MMOKa3HUKU
JaTYMKIB Yy XMapy Ta HOPOBOAWUTU 1X aHaji3 AJi1 BUSBICHHS BIOXWJIEHHS BIA
BCTAQHOBJICHUX HOPM 1 HAJICWJIATHU BIANOBIAHY KOMaHIy y 3BOPOTHBOMY HANpPSIMKY,
11100 BUCTaBUTHU IOJIO’KEHHS KJlanaHiB. B TakoMy BUnaaKy MaeMo Taki poOiIeMH sK:

- TPOMYCKHA 3[aTHICTh MIO0 TMepenaTH MOKAa3HWKH JATYUKIB 1 MPHUBOJIB O
XMapy Ha3aj MOXe KOIITYBAaTH BETUKUX TPOIICH;

- 3’€JHAHHSI MOXYTbh OYTH BPa3JIMBUMH IS 37I0BMHUCHUKIB,;

- MOXE 3HAaJOOMTHCS KIJIbKa COTEHb MUIICEKYH[, 00 pearyBaTH Ha
aHOMaJIbHE IIOKa3aHHS JaTyuMKa uepe3 M0 BIANOBIAHO MPOTATOM IBOIO Yacy
pearyBaHHs MOKe€ B1JIOyTHCS 3HAYHUI BUTIK HaAPTH,

- SIKIIO 3’€THAHHS 3 XMapoIo MEePEPBETHCS UM XxMapa Oy/e mepeBaHTakKEHOIO,

TO KOHTPOJIb BTPATUTHCA.

Tenep po3rasHeMO I1HIIUN CIEHApid KOJM JIOKajdbHI BY3JIM TyMaHy
PO3MIIIYBaTUMYThCS TIOOJIM3Y TPYyOONPOBOTY, IO MOYKHA 3POOHTH i IKIFOYHBIINCH
70 JTaTYMKIB 1 IPHUBOJIIB, BUKOPUCTOBYIOUM HENOPOri JOKalIbHI Mepexi. B Takomy
BUIIAJIKy MA€MO psiJl TIepeBar:

- BY3JId TyMaHy MOXYTb OyTH IyXe Oe3MeuHuMH, IO 3MEHIIYy€E 3arpo3y 3i
CTOPOHHU 3JI0BMUCHHKIB;

- BY3JIM TyMaHy MOXYTb pearyBaTH Ha BIIXWIEHHS BiJl HOPM 3a JI4YeHl
MUTICEKYH/IY, IIBUAKO 3aKpUBAIOYM KJalaHW, 00 3HAYHO 3MEHIIMTH CEpHO3HICTH
BUTOKY Ha(TH.

- JIOKaJbHE KEpyBaHHS Yy BYy3/ax TyMaHy BIJIMOBIAHO Mependavyae OlIbII
HaJliHE KepyBaHHSA, OCKUIbKM OUIBLIICTh (DYHKIIH NPUUHATTS pIillIEHb CHCTEMHU
KEepyBaHHsI BIPOBAKYETHCS B TYMaH 1 JIUIIE TEPIOAUYHO 3B’ SI3YEThCS 3 XMapOI0, JIsI

MOBIJJOMJICHHSI PO CTaTyC a00 OTpUMaHHS KOMaH/IH.
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Bucnoskmu./Conclusions. IlizcymoByroun, TymMaHHI OOYMCIIEHHS BBOIATH
JOJaTKOBUI pPiBEHb MK KIHIIEBUMH MPUCTPOSIMU Ta xMapoto. Lleit piBeHb 6a3yeTbes
Ha TpyHi HEBEIMKUX OOYMCIIOBAIILHUX CEPBEPIB, IO PO3TALIOBYIOTHCSA IMOOJIN3Y
npuctpoiB. Lli cepBepu 3’e€qHaHi MK CO00I0 Ta 3 HEHTPATI30BAHUMH XMapHUMU
cepBepaMu, IO 3a0e3nedye IHTENeKTyalbHUM moTik 1HGopmari. I[i Heemuwki
CepBEpH, IMpallOl0YM KOMAaHAHO, BHUKOHYIOTh IIONEPENHI0O OOpOOKYy JaHUX,
KOpPOTKOYAacHe 30epiraHHd Ta MOHITOPHUHI y peaJbHOMY 4Yaci 3a BiJNOBIAHUMU
npaBuwiIamMu. 3aBISKH TaKikl apXiTEKTypl TYMaHHHX OOYHCIICHb 3MEHIIYEThCS 00CAT
JaHUX, SKI TEepedaroThCsl Yepe3 CHUCTEMY, IO B CBOIO Yepry MiABHUINYE 3arajibHy
€()EeKTUBHICTb.

ToOGTo, TymaHHI OOYMCIEHHS € [OMOBHEHHSAM JI0 XMapHUX OOYHUCIIEHb,
OCKUJTbKM BOHU MPHUBOAATH BY3JIM OOpOOKM Ta 30epiraHHs JaHMX OJMXKYE 10
KOPHUCTYBayiB, TEPUTOPIaJIbHO, a 1€ NPU3BOJAUTH N0 3MEHILEHHS Tpadiky, IO
J03BOJISI€E YHUKHYTH YMCIEHHUX MNPOOJeM, Kl MOXXYTh BHUHMKATH B TPaJULIHHUX
XMapHUX 1HPPACTPYKTYypaxX MPU HEOOXITHOCTI MEPEHOCY JTaHUX BEIIMKOro O0CAry.

3aBII51KH ObOMY CKOPOYYETHCA YaC NOCTAaBKH piHIGHB JJIA 3a4a4 KOpI/ICTYBaLIiB.
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AKTYAJIBHICTb CUCTEMM AHAJII3Y I TIPOT'HO3YBAHHS ITPOJAXKY
TOBAPIB JIJ151 MAJIUX NIAIIPUEMCTB PO3APIBHOI TOPTIBJII

Twocka bornan FOpiiioBuy,

CTYIEHT

Harmionansuuit yHiBepcuteT «JIbBIBChKA MOMITEXHIKA
M. JIbBiB, Ykpaina

Beryn. B cydacHomMy CBITI Maji TIANPUEMCTBA PO3APIOHOT  TOPTIBIL
BIJIITPalOTh 3HAYHY POJIb Y €KOHOMII, CIIPUSAIOYN PO3BUTKY O13HECY Ta 3a/I0BOJICHHIO
NONMUTY ciokKuBaviB. OlHAK, IM 4aCTO Ba)KKO KOHKYPYBAaTH 3 BEJIUKUMHU PO3/IPIOHUMHU
MepexxamMu depe3 OOMEKEHI pecypcH Ta JOCTYIHICTh JaHUX I aHalli3y Ta
MIPOTHO3YBAaHHS MPOJaxiB. ToOMy PO3BUTOK CHUCTEM aHaJI3y 1 MPOTHO3YBAaHHS CTa€
aKkTyaJdbHUM 3aBAAHHAM JUIl MIATPUMKA €(QEKTUBHOTO YIPABIIHHS TaKUMHU
M1IIPUEMCTBAMU.

Majsi mara3uHM 1 TOProBI TOYKH, SIKI 3a3BHYail BOJIOJIIOTH OOMEKEHUMH
pecypcamu, MOCTIHHO 3MararoTbCsi 3 BEJIMKHMMHM TOPrOBUMHU MepekaMu. s Hux
BaKJIMBO 3HATH, SIKI TOBapu OyAyTh MOMYJISAPHI Ta K Kpallle TUTaHyBaTH 3amacu. Tomy
PO3BUTOK CHUCTEM, SIK1 JIOTIOMAraroTh aHaII3yBaTy MPOJIaxi 1 mependadaTu ixX, CTae Bce
OUIbII BaXIMBUM. Y Iill poOOTI Oyae pO3MIAHYTO, HACKUIBKM KOPUCHUMH MOXYTh
OyTH TaKl CUCTEMH JIJI MaJINX Mara3uHiB 1 K1 TIepeBaru Ta HEAOJIIKH BOHU MaOTh.

Meta po6oru. Metoro gaHoi poOOTH € OIS aKTYaJbHOCTI CUCTEM aHAMTI3Y 1
MIPOTHO3YBAHHS MPOJAXKIB I MaIUX MIANPUEMCTB PO3APIOHOI TOPriBii, a TAKOXK
BUSBJICHHS 1X MEepeBar Ta MOXXJIMBUX OOMEKEHb.

Marepiaau ta mMeroau. [l AOCATHEHHS TOCTaBICHOI METH BUKOPHCTAHO
aQHAJIITUYHUM TIX1], Ha OCHOBI SIKOTO OYyJI0 MIPOBEACHO OIS JITepaTypHUX JIKEpe,
HAyKOBHX CTareid Ta BeO-pecypciB, IO CTOCYIOTbCSI aHai3y Ta MPOTHO3YBaHHS
MPOJAXKIB.

Pesyabratu Ta 0oO0roBopenHs. [IpoBeneHmii aHami3 TMokaszaB, IO CHUCTEMHU
aHayi3zy 1 TMPOTHO3YBAaHHS TMPOJAXIB € KIOUOBUMHU IHCTPYMEHTaMH JIsi MajHx

MIIIPUEMCTB PO3APiIOHOT TOPriBil y cydacHoMy Oi3Hec-cepeaoBuii. OnHi€0 3
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OCHOBHUX TIepeBar TaKUX CHCTEM € iX 3JaTHICTh 3a0e3Me4YUTH MiJIPHUEMCTBA
HEoOXiTHOIO 1H(OpMAIllE€l0 IS TPUUHATTA OOTPYHTOBAaHMX pilleHb Yy cdepi
yIIpaBIiHHA 3allacaMy, MapKETUHIOBUX CTpATET1i Ta aCOPTUMEHTY TOBapiB.

[Tporuo3u mpogaxy BiAIrparOTh BaXKJIUBY POJb Y MApKETUHTOBIN AiSUIBHOCTI
komnanii [1]. Ilepm 3a Bce, cucremMu aHami3y 1 NPOTHO3YBAaHHS JO3BOJISIOTH
HIIIPUEMCTBAM BIJICTE)KYBATH Ta aHaJ13yBaTH 3MIHM B IOIUTI CIIOKUBAYIB HA PI3HUX
eTarnax XHUTTEBOTO UKy ToBapiB. Lle 103Bossg€e mipreMCTBaM pearyBaTu Ha 3MiHU
B PHUHKOBIM CHTyallii, IIBHJIKO aJalTyBaTH CBOI cCTparerii Ta ONTUMI3yBaTH
ACOPTHMEHT TOBapIB, 1110 B pe3yAbTaTl MIABUIILYE IXHIO KOHKYPEHTOCIIPOMOXKHICTb.

Kpim Toro, cucremu aHami3dy 1 NPOTHO3YBaHHS JONOMAaraloTh MIHIMI3yBaTH
PU3UKHU BITHOCHO HemocTadi abo MepeBUINEeHHs 3amaciB ToBapiB. [lnsxom anamizy
MOMHUTY Ta MPOTHO3YBAHHS TMPOJAXKIB, MIAMPUEMCTBA MOXYTh TOYHO BH3HAYaTH
HE0OX1H1 00CATH 3araciB Ta YHUKHYTH 3B'SI3aHUX 3 IIUM BTpaT.

OnHak, HasBHI TaKoXX €Ki OOMEXKEHHS y BHUKOPHCTAHHI TaKUX CHUCTEM.
ExoHOMIYHI nponecu BaXXKO NpOrHo3yrotbes [3]. Jlo Toro , HasiBHI BEJIMKI BUTPATH
Ha BIIPOBAUKEHHS Ta MIATPUMKY CHUCTEM aHAJI3y Ta MPOTHO3YBAHHS, 0COOJIUBO IS
MajuX MIAIPUEMCTB 3 OOMEXKEHUMHU OrOKeTaMu, MOXYTh OyTH 3HauHUMHU. Kpim
TOTO, TOYHICTh TIPOTHO3IB MOXKE 3ajie’KaTH BIJ SIKOCTI BHUXITHUX JaHHX Ta
aJIeKBaTHOCTI MOjeNel, 10 BUKOPUCTOBYIOThCA, 1110 MOTpeOye yBaru A0 MPOIECY
300py Ta aHaI3y JaHUX.

VY 3B'SI3Ky 3 UM, BXJIUBO PETEIHLHO OOMpaTH MiIXOMASINI CUCTEMHU aHAM3y 1
MPOTHO3YBAaHHS, BPaxoBylOUW crHerudiky OI3HeCYy Ta PEeCcypcHI MOXKIMBOCTI
nignpruemMcTBa. TakoK Ba)KIMBO MOCTIHHO BIOCKOHAIIOBATH Ta OHOBIIOBATH CUCTEMHU
3 METOI 3a0e3MeueHHsl IXHbOI e(EeKTHMBHOCTI Ta BIJIMOBIAHOCTI 3MiHaM y Oi3Hec-
CepeOBUIII.

JlogatkoBo, BaXKJIMBO BIJ3HAUWTH, IO CHUCTEMM aHaji3y 1 NPOTHO3YBaHHS
MPOAAXKIB MOXKYTh TaKOX CIPHUSITH MOKPALICHHIO B3a€MOZII 3 MOCTayajlbHUKaAMH Ta
ONTHMI3alii JAHIFOTa TIOCTaYaHHA. 3aBASKA TOYHUM TIPOTHO3aM  TIOIUTY,
HIANPUEMCTBA MOXYTh OUTbII €(EeKTUBHO IIJJaHYBaTH CBOI 3aMOBJICHHS Ta

B3a€MOI[i$ITI/I 3 IIoCTaYaJIbHUKaMH, IIIO B p€3y.]'ILTaTi MOKC IIPU3BCCTU N0 3HMIKCHHA
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BUTpPAT Ta MOKPAIIEHHS YMOB MOCTa4YaHHS.

KpiMm TOrOo, cucremMu aHamizy 1 MPOTHO3YBaHHS MOXYTh CTaTH Ba)KIMBUM
IHCTPYMEHTOM il BIOCKOHAJICHHS MapKETUHIOBUX CTpaTerii Ta 301IbIIECHHS
e()eKTUBHOCTI PEKJIAMHUX KaMIlaHiii. AHai3 TMOMUTY Ta TOBEAIHKHA CIOKHWBAYiB
JI03BOJISIE MIMPUEMCTBAM OUIbIII TOYHO BU3HAYATH CBOIO LIIJILOBY ayJIUTOPIIO, & TAKOXK
nigoupary e()eKTUBHI KaHAJIM KOMYHIKaIlil Ta TPOCyBaHHS TOBapiB.

Hapemri, cucreMu aHaiidy i MPOTHO3YBaHHS MOXYTh CTaTH OCHOBOIO MJis
BIIPOBA/PKEHHS JIOJJATKOBUX 1HHOBAIIMHUX TEXHOJIOT1M, TaKMX K IITyYHUU 1HTEJIEKT
Ta MallTMHHE HaBYaHHS. BUKOpHUCTaHHS TaKWX TEXHOJIOT1H MOXKE TiABUIIIUTH TOYHICTh
MPOTHO3IB Ta 3a0€3MEUUTH TMIANPUEMCTBAM JIOAATKOBI KOHKYPEHTHI IepeBaru Ha
puHKy. [IporHo3yBanHs npojiaxxy ToBapiB CTBOPIOE 00pa3 MpecTKHOCTI Pipmu [2].

BukopucTanHsi cucTeM aHajizy 1 HNPOrHO3YBAHHS MPOAAXKIB MOXE CHPHSITH
MOKPAIIICHHIO B3a€MOJIl 3 KJIi€HTaMH Ta 30UIBIICHHIO iXHBOI 3aJ0BOJICHOCTI.
[Insxom aHaMI3y TaHUX PO MOMUT Ta MOKYMKH, MITPUEMCTBA MOXKYTh OUTBIIT TOYHO
PO3YyMITH TOTPEOM CBOIX KJIIEHTIB Ta HAJaBaTH iM MEPCOHATI30BaHI MPOMO3HUIIT Ta
nocnyru. lle cnpusie moOymoOBl JOBTOCTPOKOBUX BIJHOCHH 3 KIIIEHTaMH Ta
30UTBLIEHHIO 1XHBOI JIOSIIBHOCTI, 1110 B CBOIO YEPry MOKE MPU3BECTH 10 301JIbILIECHHS
00CAT1B MPOJIaXiB Ta MPUOYTKOBOCTI MiAMPUEMCTBA.

OTxe, CHCTEMU aHaJi3y 1 MPOTHO3YBaHHS MPOJAXKIB JIJIT MaJUX MIANPUEMCTB
pO3apiOHOT TOPTIBII HE JIUIIE € aKTyaJbHUMH, ajle 1 MOXYTh CTaTU Ba)KJIHUBUM
THCTPYMEHTOM JIJIs1 3a0€3MeUeHHs IXHBOTO YCHIXy Ta CTIMKOTO pOo3BUTKY. [IpaBuiibHe
BUKOPHCTaHHS TaKWX CHCTEM JO3BOJIUTH ITAMPUEMCTBAM €(EKTUBHO YMPABIATH
CBOIMH pecypcaMu, a TaKOX aIaNTyBaTHCS J0 3MiH Y BUMOTaX PUHKY Ta CIIOKHBaJiB.

BucHoBku. CucremMu aHami3dy 1 MPOTHO3YBaHHS MPOAAXKIB € aKTyaJbHUM 1
€(EeKTUBHUM ITHCTPYMEHTOM [JIi MaJlUX MIANPUEMCTB PO3APIOHOT TOPTiBIL, SIKI
J03BOJIIFOTH ~ iM  30UIBIIyBaTH  KOHKYPEHTOCIIPOMOXXHICTh Ta  €()EKTUBHICTDH
yopaBimiaasa.  [Ipore BaxiImBO peTenbHO O0Mpard Ta HAJIGKHUM  YHUHOM
BIPOBA)KYBaTU TaKl CHUCTEMH, BPaxoBYIOUM crenudiky Oi3HECy Ta MOXKIMBOCTI
I IMTPUEMCTBA.

[licns  aHamizy akTyaJbHOCTI Ta €(QEeKTHUBHOCTI CHCTEM aHamizy |1
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MPOTHO3YBaHHS MPOAAQXIB I MaluX HIANPUEMCTB pPO3ApiOHOT TOPriBiIl CTa€e
OYEBUJHMUM, 1[0 BOHM € HE JIHMIIE KOPUCHHUMH, aje ¥ HEOOXiIHWMHU 1HCTpPYMEHTaMU
JUIS YCHIIHOTO YIIpaB/liHHA TaKuMH Gi3HecaMmu. IXHA 37aTHICTh 3a0e3medyBaTh TOUHi
MPOTHO3M TOMHTY, ONTHMI3yBaTH ACOPTUMEHT TOBapiB Ta YIPABISATH 3amacamu €
KJIFOYOBUMH (aKTopaMu 1Jisi 3a0e3MeUeHHS KOHKYPEHTOCIIPOMOXHOCTI Ta CTIHKOTO
PO3BUTKY.

OnHak, BaXXJIMBO BPaxOBYBAaTH, IO BIPOBAKEHHS TaKHUX CHCTEM MOXe OyTH
BUTPATHUM Ta NOTpedy€e pETEeNbHOro IUTaHYBaHHS Ta MIAroToBKU. Kpim ToOTO,
TOYHICTh MPOTHO31B MOXKE 3aJie)KaTh BiJ JOCTYMHOCTI SKICHUX BHUXITHUX JaHUX Ta
PIBHSI €KCHIEPTHOCT] Y BUKOPUCTAHHI aHAJITUYHUX IHCTPYMEHTIB.

OTxe, Ma TiAIPUEMCTBA PO3APIOHOT TOPTiBIl MalOTh 3IMCHIOBATH CB1JIOMUI
BUOIp NIPU BIPOBAIKEHHI CUCTEM aHAJI3Y 1 MPOTHO3YBAaHHS MPOJAXKIB, BPaXOBYIOUU
0COOJIMBOCTI CBOTO Oi3HECY Ta pecypcHI MOXIHUBOCTI. [Ipu HanmeXxHOMY MIIXO/1, TaKl
CUCTEMH MOXYTh CTaTH CHJIbHOIO KOHKYPEHTHOIO II€pEeBaroo, JAO0MOMAararuu
3a0e31eunTy €(hEKTUBHE YIPaBIIHHS Ta CTaOUIbHUN PO3BUTOK MaJIMX MIiINPUEMCTB

PO31piOHOT TOPTIBIIL.
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ABTOMATHU30BAHE TECTYBAHHSA MIZKBAHKIBCBbKUX TIJIATEXIB

Yaumii {anuno-3unosiit TapacoBuu
Marictp

VYkpaiHCbKu# MPOLIECIHTOBUH TIEHTP
M. JIbBIB, YKpaina

Beryn./Introductions. OtpumanHs YKpaiHOIO CTaTycy KaHIWAaTa Ha BCTYII
no €pponeiicbkoro Coro3y 3yMoBuiio 3rijHo nporpamu Crparerii HarionanbHoro
0aHKy 3acTOCYyBaHHS HOBOTO IIOKOJIHHS CHCTEMH €JEKTpOHHUX tuiatexis HBY
(CEII-4) na 06a3i mixnapoanoro crtanmapty [S0O20022. [SO20022 - cranmapt i
METO/I0JIOTII CTBOPEHHS OMHUCIB O13HEC-IIPOLIECIB, IO CYNPOBOKYIOTHCS OOMIHOM
€JIEKTPOHHUMH (PIHAHCOBUMHU MOBIJOMIICHHSIMHM, @ TaK0XX MPOEKTYBAaHHS CXEM 1
(dhopmMaTiB IUX MOBIJOMIICHb.

AHaNITUYHUN OIJIsiA JITEpaTypyd BHUCBITIMB Cy4acHl TEHAEHIT B OOMiH1
IJIATDKHUMH TIOBIIOMJICHHSAMHM Y KoOHTeKcTi cTtanmapty [SO20022, migxoau Ta
1HCTPYMEHTH, BUKOPUCTOBYBaHI PI3HUMHU CBITOBUMHU KOMITaHISIMU JUIsl TECTYBaHHSA Ta
BNPOBaKeHHs cTaHaapty I[SO. Anami3 poOOTH TphOX OCHOBHUX KOMMAHIN 3
TecTyBaHHA cTaHnapTy ISO mokasaB iCHyI0U1 BUKIUKH Y I AISUTBHOCTI, SIKI MOXKYTh
BUHHUKHYTH MPU 3aJIy4€HHI 10 pOOOTH 1HO3eMHHX (DaxiBIIiB.

Hine./Aim. Jlns 3abe3neveHHss KOPEKTHOT poOOTH OaHKy, a came BiIiry
MJIaTeXiB, TOTPIOHO CIpaBHE MPOrpaMHe 3a0e3MeUeHHs 1 BIATECTOBAaHI BiJl MMOYATKY
710 KIHIIS TTOTOKHU MPOBEICHHS MIkOaHKIBChKUX 1iaTexiB (pacs008/pacs009). Bee e
3YMOBJIIO€ JIOIIBHICTh TECTYBAaHHS MI1KOAHKIBCHKUX IJIATEKIB HA OCHOB1 CKPHIITIB
aBTOMATH3allli, 1110 Ja€ MOXKJIMBICTb BUKOHYBAaTH TECTOBI CIIEHApIi 3HAYHO IIBHU/IIIIE,
edeKkTUBHIIIE Ta 6€3 BTpaTH TOYHOCTI MOPIBHSHO 3 pyYHUM TeCTyBaHHSAM. Bka3zane €
0COOJIMBO Ba)KJIMBHM B YMOBAaX MIBUIKUX PEJi3iB 1 MOCTIHHUX 3MiH B MIPOTPAMHOMY
3a0€e3MeUeHHI.

ABTomaTH3oBaHe TecTyBaHHS craHfapty 15020022 no3Bosisie 3BUIBHUTU
MaHyaJIbHUX TECTEPiB BiJi PYTHHHUX IOBTOPIOBAHMX 3aBJaHb 1 30CEPEIUTHCS Ha

OUIBII CKJIAJHUX ACMEKTaX TECTYBaHHS, TAKUX SIK TECTYBaHHS HOBOT'O (DYHKITIOHAITY.
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JIOKyMEHTOBaHMI 1 BIAKPUTUN CIOCIO TECTyBaHHS CHpHUs€E KpaIlliil criBIpami MK
po3pobHMKamu 1 Tectepamu. Bee 1€ Bijirpae BaKIMBY pojib Y JOCATHEHHI Oa)kaHOT
AKOCT1 TPOrpaMHOro 3a0e3MedyeHHs, MPHUCKOPEHHI MpoIecy HOoro po3poOKH Ta
MiIBUIIEHHI €()EKTUBHOCTI pOOOTH TECTYyBAITHHUKIB.

Marepiaim Ta wmetoau./Materials and methods. Hamu pospobGieno
QITOPUTM aBTOMATHU30BAHOTO TECTYBAaHHSA BXIAHMX Ta BUXIJIHUX MIDKOAHKIBCHKHX
aTexiB Ha 0a3i 00’ €KTHO-OPIEHTOBAHOI MOBU MpOTpamMyBaHHS - Java. OCHOBHUMH
KpOKaMU TMPOBEJEHHS aBTOMATH30BAHOTO TECTYyBaHHS €: aHali3 CTaHJIapTy
[SO20022, po3poOka TECTOBHX JaHUX, pPO3poOKa TECTOBOrO (pelMBOPKY,
BUKOHAHHS TECTOBHUX BHUIIAJKIB, [IEPEBIPKA OOMIHY JaHUMH, TOKYMEHTalls 1 3BITH,
MOBTOPHE TECTYBaHHS Ta OHOBJICHHS.

MeTtor aBTOMATH30BAHOTO TECTyBaHHs MporpamHoro 3adesnedyeHHs (I13) e
KOHTPOJIb SIKOCTI npoaykTy crannapty 1SO20022 B dinancoBiit 613HeC chepl sIKUM €
“KiipuHr Ta po3paxyHoK ImiaTexiB” - “KpeauToBuil mepekas KOIITIB KIlEHTa/areHra
Ha piBHI areHTiB”. MaeTbcsl Ha yBa3l NEpeBIpKa MIDKOAHKIBCBKHX IUIATEXKIB.
O6'extom TecTyBaHHs [13 € monryk NOMHUIIOK Ta HEJOJIIKIB Ha Oy/Ib-SIKOMY €Tarli Horo
po3pobKu. IX KinbKicTh BUABIAETHCS HA paHHIM cTafgii TecTyBaHHs. BincoTok
YCHIITHOTO TECTYBAaHHS MPOTpamMHOro 3a0e3MedyeHHs] 3aJeXHUTh Bl KUIBKOCTI
ITOMUJIOK Ta HEJIOIIKIB, BUSBJICHUX Ha paHHIN cTali,

AHaJli3 CTaHJapTy MOYMHAETHCS 13 03HAHOMIICHHS 3 JIOKYMEHTAIll€I0-CXeMaMu
noBiomsieHb Ta mnpaBwiamu Pacs009/pacs008, ski BuU3HAYae e CTaHAAPT IS
pi3HMX BUIB (DIHAHCOBUX onepartliii. Po3ymMiHHA CcTpyKTypH 1 (OpMaTiB MOBIJOMIIEHb
BOXJIMBO JUISI TECTyBaHHsA Ta mnpaBuia ¢opmyBanHs pacs009/pacs008. Ajmxe,
HaIlpUKJaJ, HE KOpeKTHUH cumBoa 4u Hazga XML Ttery, um ioro 3HaueHHs
3aIJIaHOBAHO Yy 3MIMCHEHHI TpaH3aklii CIOPUYUHUTH TOMHIJIKY BiJI CHUCTEMH:
OTpUMYBau OTPUMA€ HENPABWIbHY CyMy TpoIlIeid, YM TpOILIl HaTIWAYTh IHIIOMY
KpeauTopy abo K KOIITH «3aMOPO3SITHCS» 1 T.11.

Ha ocnHoBi anamizy pacs008/pacsO09 mnpoBoauThcsi po3poOKa TECTOBUX
BUMA/KIB. BOHM TMOBHMHHI BKIIOYAaTH TMEPEBIPKY BIAMOBIAHOCTI (opmaTy Ta

CTPYKTYpPH IMOBIJIOMJIEHb, @ TaKOX NEPEBIPKY KOPEKTHOCTI OOMIHY JaHUMHU 3a
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JIOTIOMOTOF0 TMX TTOBITOMJICHbD.

Jis mepeBipku, OOpOOKM MOMHIJIOK 1 BHUHATKOBUX CHUTYyallli BUKOHYETHCS
NPOEKTYBAaHHS SIK MO3UTUBHUX, TaK 1 HETATUBHUX TECTOBUX BUNAAKIB. [l03UTHBHUM
BUITAIKOM MOKHA BBaKaTH CHUTYaIlll0, KOJM OFHA 0co0a HAJCWIA€ 1HIIN KOIITH
yepe3 OaHK, 3a3Ha4Yar0YM NMpH I[IbOMY KOPEKTHI JIaHi sIK CBOi, TaK 1 OTpUMyBaya IUX
rpouieil. BifnoBiiHO, HETaTUBHUM BHUIIQJIKOM BBa)KA€THCS CUTYallisl, KOJU PaxyHOK
orpumyBada uyu [IIb abo #oro imeHTH(iKaAIIHHUA KOA € MOMUJIKOBUMH. Takum
YMHOM MO>KEMO NEepeKOHAaTHUCs B TOMY, 110 Baie 13 37aTHe agekBaTHO pearyBaTy Ha
HEKOPEKTHI a00 HeMmoBH1 (iHAHCOBI JaHi.

Taka mepeBipka Ha BiIIOBITHICTh KOKHOI ckianoBoi [13 cranmapty 1SO20022
JI03BOJIsIE€ IEPEKOHATHUCS B TOMY, 1110 IpOorpaMHe 3a0e3MeueHHs IPaBUIIbHO 00po0IIsie
Ta reHepye (piHaHCOBI MOBIIOMJICHHS BiJIOBITHO JO BUMOT CTaHAApTY.

BaxnuBo mnepekoHatucs B TOMY, IO 3acTocoByBaHe [I3 Moxke npaBUiIbHO
3a0e3neunT OOMIH (DIHAHCOBOIO 1H(OpPMAILIIEID 3 yciMa CHCTEMaMu, IO TaKOX
3acTocoByIOoTh cTanaapT 1SO20022. Jlns 1mporo TakoX MEepeBipsSEThCS KOPEKTHICThH
nepefaBaHHsl Ta mnpuiomy mnoBigomiieHb npu nepemadi Ha CEIl 1 oOpoOii Ha
LHOCEIL

Jis mojanbliuX BAOCKOHAleHb [I3 CTBOPIOIOTBHCS 3BITHM NPO BUKOHAHHS
TeCTOBUX BHUMAJAKIB Ha [I3 Ha mijcTaBi MOKyMEHTAIlli PO pe3yJabTaTH TECTYBaHHSI,
BKJIFOYAOYH 3BITH MPO YCHIIIHI 1 HEYCHIIIHI TECTOBI BUMAIKH.

[Ticnss BHeceHHS 3MiH y TMporpamMHe 3a0e3ledeHHsT Ha OCHOBI 3BITY MpO
TECTyBaHHSA BOHO MOBTOPHO BUKOHYETHCS JUIsl MEPEBIPKHU BIAMOBIIHOCTI TOOTO Mae
Miciie perpecis. AOO K TMIC/is BUMOPABJICHHS Y€ 3HAWIEHOI HEBIJIMOBIAHOCTI
pPOOUTHCS 3arajibHe ePeTeCTOBYBAaHHS.

HoBu3Ha MponoHOBAaHOTO HAMHU aBTOMAaTH30BaHOTO TecTyBaHHs [13 momsrae B
TOMy, 10 TOWMUpeHud y BcboMy cBiTi crangapt [SO020022 axtuBHO
BUKOPUCTOBYETHCS B T.4. IIISXOM JIOBOJII CKJIQMHOI peamizamii 3 MOCTIHHUM
OHOBJICHHSIM ~ 3aCTOCYBAaHHS IPOTpPaMHOrO 3a0e3NeueHHs 1 TOoMy HoTpedye
BJIOCKOHAJICHOTO 3/iiicHeHHsI TecTyBaHHs [13. BoHo moBuHHO BinOyBaTHCsl Ha BCIX

eTarax Horo po3poOKM Ta TOCHIAYHUOro 3acTOCyBaHHA. SK JIOKanbHI, Tak 1
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rii00anbHl (PIHAHCOBI KOMITaHIT TOBWHHI TOKJIAJATHCS HAa TIOCIYTH EKCHEPTIB 3
PO3TOpPTaHHS 1BOTO CTAHAAPTY, 00 3a0e3MeYUTH 3aBEPILCHHS MPOCKTY B PO3YMHI
TEPMIHU Ta MpU ONTUMaNIbHIN BapTocTi. Lle Takok Hamgae MOXKIUBICTH PO3IMIUPUTH
J0JTATKOBOIO 1H(OPMAITi€I0 PEKBI3UTH IHIATSKIB 1 TAKMM YHMHOM IIiJIBUIITUTH PiBCHb
00cITyroByBaHHs Ta €(peKTUBHOCTI TUIaTeXIB. B 1iioMy Bce 11€ € BaroMum (haxkTopom
MOCHJICHHSI KOHKYPEHTOCITPOMOXKHOCT1 YKpaiHu Ha CBITOBOMY PUHKY Ta ii 1HTErparlii

B HHOMY.

lNnatixHe NnoBigoMNeHHA
pacs008/pacs009

y

HapcunauHa y exioHy
MQ yepry

MoslnoMneHHA npo MoeinoMNEHHA KOPEKTHE

NOMMMNKY
LS
P Bﬁ_epeme.-HHH
o @ ovemro
cTarycy
¥
Banigauwia
nt}Eiﬂ.ﬂf‘Hﬂ:IHHH DopyBaHHA
BAHKIBCHKAMM NNaTixHOl KBWTaHLIT
cepeicaMn pacs002
A
Hi

Banipauia yoniwHa

Puc. 1 biiok-cxema aBTOMaTH30BAHOI0 PillICHHS

Pe3yabTatu Ta ob6roBopenHnsi./Results and discussion. Texniuna uyacTuHa

CHUCTEMH TIPOSIBJISIE BUCOKUM PIBEHb KOMIIETEHTHOCTI Ta 3JAaTHICTh JI0 aJarlTailii.
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BpaxoBytoun guHamiky (IiHAHCOBHX Omepaliid, cucTeMa BUSBIsE cede SK
epeKTUBHUN 1HCTPYMEHT Ui AaBTOMAaTH30BAaHOTO TECTyBaHHA, 3a0e3neuyroun
HAJIAHICTh Ta THYYKICTh Y BEJIUKOMY MacIITaoi.

Po3pobnene mnporpamHe pillleHHsS [ aBTOMAaTH30BAaHOTO TECTYBaHHS
MDKOAHKIBCHKHX TUIATEXIB - 1€ BUCOKOTEXHOJIOTIYHUN, (YHKIIIOHAIBHO PO3BUHYTUM
Ta €KOHOMIYHO BUTIAHHUI MpoayKT. ABTOMaTH30BaHe TecTyBaHHs [13 BU3HauaThme
HOBI CTaHAapTH B €(EeKTHUBHOCTI (HIHAHCOBHX OIEpalliif, 3HWKEHHS BHUTpaT Ta
MiJBUIIEHHS KOHKYPEHTOCIIPOMOXHOCTI POOJISITH HOro BaXIMBUM €JIEMEHTOM B
OaHKiBChKIM cdepl. BoHO € He nuine 1HCTpyMEHT JUis TECTyBaHHS NIporpam, ajie i
IHHOBAI[IHHOI0O Ta TEPCIIEKTUBHOIO TEXHOJOTIEI IS PI3HOOIYHOI JISJIBHOCTI
(h1HaHCOBHX yCTAHOB.

AHalli3 €KOHOMIYHOI  €(EeKTUBHOCTI PO3pPOOJICHOTO  aBTOMATHU30BAaHOTO
TEeCTyBaHHS 3acBiUye, IO Halla po3poOka 3abe3nedyroud IMOKpalleHHsS B cdepi
MPOCKTYBaHHS, BUPIZHAETHCA 3HAYHUM EKOHOMIYHUM €(EeKTOM. 3MEHIICHHS
KamiTaJbHUX BKJAJEHb Ta PiuHI €KOHOMII B cdepl eKCIulyarallii cBig4aTh Ipo
BEJIMKUM MO3UTUBHUN BHECOK Y €KOHOMIKY.

Validate sep ack bm2ci event from Kafka topic

actualSepAckBm2CiEvent SepAckBm2Ci(bmSysNo=SEPIPMNT 100001218243, ciSaodSysNo=1700034098794, status=10,
time=2023-11-15T09:41:38.891442137+02:00, uetr=029a982e-de52-47c9-a249-d812525a111d,
desc=null)

expectedSepAckBm2CiEvent SepAckBm2Ci(bmSysNo=null, ciSaodSysNo=null, status=10, time=null, uetr=029a982e-de52-47c9-
a249-d812525a1f1d, desc=null)

Get payment covering event from topic:
uetr 029a982e-de52-47¢9-a249-d812525a1f1d
> [2) Waiting event 20 seconds. Start:2023-11-15 09-41-38 oB X

Validate payment covering event from Kafka topic

actualPaymentCoveringEvent PaymentCoveringEvent(msgld=20000000000001654270100000000000, cDate=2023-11-15,
uetr=029a982e-de52-47¢9-a249-d812525a1f1d, ccy=UAH, amt=77, dir=R, mfo= )

expectedPaymentCoveringEvent PaymentCoveringEvent(msgld=20000000000001654270100000000000, cDate=2023-11-15,
uetr=029a982e-de52-47¢9-a249-d812525a1f1d, ccy=UAH, amt=77, dir=R, mfo= )

Get payment autocheck nlo response from topic:

uetr 029a982e-de52-47c9-a249-d812525a1f1d

> [3 Waiting event 20 seconds. Start:2023-11-15 09-41-39 oB ¥

Puc. 2 Bizyajizauisi npouecy BUKOHAHHA aBTOMAaTH30BaHOI0

TECTY NEePeBipKHU MJIATEKY
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BucnoBku./Conclusions. Po3po6iene nporpamue piiieHHSI aBTOMAaTH30BaHOTO
TECTYBaHHS € CTPATEriYHUM AaKTUBOM i (PIHAHCOBUX YCTaHOB, OCKUIBKH MOTO
nepeBaru B IJIaHI MiABUIICHHS €(PEKTUBHOCTI, 3HM)KEHHI BUTpaAT Ta MiABUIICHHI
KOHKYPEHTOCTIPOMOKHOCTI POOJIATh HOTO BAXKJIWUBHUM EJIEMEHTOM B TJI00aIbHOMY
(dhiHaHCOBOMY cepeqioBUIlll. BOHO € He jullle TeXHIYHO €hEeKTUBHHM, ajie ¥ aykKe
MO3UTHBHO TMPOSBIISIE ceOe 00 €KOHOMIYHOI BHTIJIHOCTI Ta CYTTEBO IiJBHUIIUTH

KOHKYPEHTOCIPOMOYKHICTh Y IOPIBHSAHHI 3 ICHYIOUHMH PIIIICHHSIMHA Ha PUHKY.

191



3ACTOCYBAHHSA PETEHEPAIII TEILIA IPOAYKTIB 3rOPSIHHS 3A
PAXYHOK HAI'PIBY B PEKYIIEPATOPI ITIOBITPA

Anosa Anbona MukoJiaiBHa

K.T.H. TOLICHT

Muryas Oaexciii CepriiioBu4

CryneHt

KpuBopi3pkuii HallioHaTBHUM YHIBEPCUTET

Beryn: Sk BiioMO, OJTHUM 3 HalOUIbIN 3HAYHUX (PAKTOPIB, IO BIUIMBAIOTH HA
e(EeKTUBHICTh BHUKOPUCTAaHHS MajuBa B II€Yl, € pereHepaiis Temia IPOIyKTIB
3TOpsIHHSL 32 PaxXyHOK HArpiBy B PpEKymepaTropi MOBITPs, IO #je Ha TOpIHHS.
OdyeBuHO, 10 BUTpaTa IMajuBa 3HUXKYETbCA NPU TMIABUIICHHI TeMIlepaTypu
MIIICPIBY MOBITPSA. Y TOM K€ 4ac €KOHOMISl MaJlMBa TEXHOJIOIIYHOIO MPU3HAYEHHS
Belle 70 3HIDKCHHS IOTEHIIaly BUKOPHUCTAHHS TeIUIa MPOJYKTIB 3TOPSHHS, SKE
HaJIXO/STh B YTUII3AIIHY YCTAaHOBKY MICIIS peKynepaTopa.

s pobGoTm: poCHIIUTH BapiaHTH 3aCTOCYBAHHS pEreHeparlii Tersa
MPOJIYKTIB 3rOPSIHHSA 32 PaXyHOK HAarpiBy B peKymnepaTopi MmoBiTps.

Marepiainu Ta MeTroaM. AHaJIITHYHI Ta CTaTUYHI METOJM aHai3y MpPOILIECIB,
AK1 MPOTIKAIOTh MPH 3aCTOCYBaHHI MAapOTa30BUX TEXHOJOTIN I Teriodikaiii Ha
KOHJICHCAI[IMHUX €JIEKTPOCTAHIISX.

PesyabTarn Ta oGroBopenHsi. IIpu cepegnbopiuHuX mapaMmeTrpax poOOTH
TEIJIOCHEPTreTUYHOI CUCTEMH HArpiBy MiY - PEKymeparop - KOTeN-yTHIIi3aTop
npubau3Ho 40 % npuAaTHOrO 10 BUKOPUCTAHHS TEIUIa BIAXITHUX 3 MYl TUMOBHUX
ra3iB BUTPAYa€ThCA HA HArpiB MOBITPS B pekymnepaTtopi, 33% - BUKOPUCTOBYETHCA B
KOTJII-yTUJTI3aTOPH /U1 BUPOOHUIITBA TapH, 27% CKIIaqaloTh CyMapHi BTpaTH TEIula B
Jexakax 1 3 JTUMOBHMMHM Ta3aM, SIKI MOXHA CKUJATH MICNS KOTJia-yTuii3aTopa B
atmocdepy. IlimBumenns temmepaTtypu mimirpiey Bumie 550°C mpusBeme 10
HEOOXIAHOCTI  3aCTOCYBaHHS  JKapOMIIIHUX  CTajed  JJis  peKylneparopa,
MOBITPOIPOBOAIB 1 TaJbHUKIB, IO 3HAYHO 30UIBIINTH KalliTaJbHI BUTpaTH Ha
MOHTaX 00JIafHAHHA. 3HIKEHHS TeMIlepaTypu MOBITpsl HA TopiHHsA Hux4e 250° C
3HAYHO MIJBUIIYE BUTpaTa rasy Ha MIiAICPIB Medl 1 NPU3BOAUTH 10 30UIbLIEHHS
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HEOOXITHOT KUTBKOCTI TMOBITPS, IO TATHE 32 COOO0 HEOOXITHICTh BCTAHOBIICHHS
OUTBII MOTY>KHUX TATOIYTTEBUX MPUCTPOIB, 3MIH PO3MIpIB €Yl Ta iH.

Y To#l ke dac, 3HWXKEHHsS TeMmepaTypyd MHIiIIrpiBy TMOBITPSA J103BOJISIE
BUKOPUCTATH B KOTJII-yTHJII3aTOPH BEJIUKY YacTKy TEIUIOBUX BIIXOIIB HAarpiBy
npokatHoi neyi. Tak, mpu migirpiei mositps 1o 250 °C nepen moaadero 10 NajabHUKA
05113bK0 55% HasIBHOI KUIBKOCTI TEIUJIOTH, 1[0 MICTUTHCS B MPOAYKTAX 3rOPSHHSA, SIK1
BIIXOMATH 3 Te4i, MOKe€ OyTH BHUKOPHCTAaHO /IS BHPOOHMIITBA IMapa 3aJaHuX
napaMmeTpiB , MIABUIICHHS TeMIEpaTypu MiAirpiBy moBiTps Ha koxHi 100 °C
MIPU3BOJIUTH 10 30UTBIICHHS KUIBKICTI TETUIOTH, BUKOPHCTAHOI B PEKyIepaTopi s
HarpiBy NoBITps, Ha 12,5%, 1 3HUKY€E YACTKYy TEIUIOTH, MPUAATHOI JO BUKOPUCTAHHS
B YTHJII3alIHHOT YCTAHOBKH B ce€peHboMY Ha 15,5%.

Ha pucynky 1 HaBeneHO NpPOLIEHTHE CHIBBIAHOIICHHS KUIBKOCTI TEIUJIOTH,
BUKOPUCTOBYBAHOT B PEKyMHepaTropi 1 KOTIi-yTHJII3aTOPHU, 3 HASIBHOTO KUIBKOCTI
TEIJIOTH, 10 MICTUTBCS Y BIAXITHUX 3 TEYl MPOAYKTaX 3TOPSIHHS, B 3aJIEKHOCTI Bij

3BOPOTHOI TEMIIEPATypPH MIIICPIBY MOBITPSI.
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—a—Tenno, AKe BHKOPHCTOBYETBECA B PEKYTIEpATOpI
+— Temno, AKe BHKOPHCTOBYETRCA B KY
—i— BUTpaTH TeMa 3 AHMOBHMH rasaMH

Puc. 1 Po3noain Tensia no mipi BUKOPUCTAHHA

B peKyneparopi i KOTJai-yTujaizaTopu.

[TigBumIeHHS ePEeKTUBHOCTI POOOTH YTHIII3alIMHOT YCTAaHOBKH, SIKa MPAIIO€ Ha
BIIXOMATHh Ta3ax MPOKATHUX Ieuel, B YMOBax BapiaTHBHOCTI PEXHMY pPOOOTH
TEXHOJIOTIYHOTO arperary Moske OyTH 3A1MCHEHO NUIAXOM BHKOPUCTAHHS
J0JJaTKOBOT'O ra30MaJIbHUKOBOT'O 001aTHAHHS.

[linTonkor MoOXxHa 3a0€3MEeYUTU HOMIHAJIBHY MApOINPOAYKTUBHICTh KOTJIa-
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yTUii3aTopa Mpu 3yNUHEHIA TMe4yli 1 HaBiTh MNEpPeBUINUTH ii. EKOHOMIUHICTBH
3actocyBaHHsa miaTonku BuzHayae K.K.JI., 3 SKUM BHUKOPHCTOBYETHCA J10JaTKOBE
NaJIMBO, a TAKOXX PIYHUM YHCIIOM TOJMH pOOOTH MiATONOYHOro npucrpoto. Ilopsn 3
BUPIBHIOBAHHSAM TMapONPOAYKTUBHOCTI KOTJIa-yTHIII3aTOpa BHUPIBHIOETHCS Tpadik
CIIO’KMBAHHS Ta3y, 1110 B YMOBaX BUPOOHHUIITBA € 3HAUYIIUM (DAKTOPOM.

Ha pucynky 2 mnpuBeigeHa cxeMa JIUMOBOIO TpPaKTy pa3oM 3 KOTJIOM-
YTHII13aTOPOM 3 MIATOMOYHUM MPUCTPOEM 1 PEIUPKYISAIIEI0 JUMOBUX Ta3iB, IO JA€
3MOTY BUPIBHIOBATH MAPOBUPOOHUYHCTD YTHIII3AIIHOT YCTAHOBKH.

[TpUHIIUIIOBOIO OCOOIUBICTIO CXEMU € PELUPKYIIAIiS YACTHHHA TUMOBHUX Ta3iB 3
3a00pOM iX MICTS KOTJIA 1 3 OAaUeto Nepe] KOTIoM, 1110 a03BoJiste miasuimtu KK 1.
BUKOPUCTAHHSA TEIUIOTH JOAATKOBO CHalOBaHOro nanuBa. [lpw 3ynuHeHid neui
JOCUTh CcHajoBaTH B miaTomnil Ogu3bko 50% HOMIHAJIBHOI BUTpPATH TajduBa Iedl,

1106 30epertu npoayKTUBHICTH KVY.
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Puc. 2 Cxema TenjioeHepreTHYHOI CHCTEMH MeTOAUYHA MiY MiY - peKyneparop -

KOTEJI-yTIWIi3aTOP 3 MiATONKOI i peMPKYJIALi€0 IMMOBUX ra3iB

J1ist o1iHKY €(PeKTUBHOCTI CHCTEMH CcTal1Ii3arii poO0OTH KOTJIa-yTHIIi3aTOpa Ta
MIATONKHU 3 PEUUPKYISIIE€I0 JUMOBUX Ta31B MICH KOTJIa-yTHii3aTopa. Perupkysiis
JUMOBHUX Ta3iB, 110 3a0UPAIOTHCA 3 Ta30XO0Jy MICIA KOTJIAa-yTHIII3aTOpa, T03BOJISIE
3a0€3MeUYNTH 3HIKCHHS TeMIIepaTypy Ta3iB 3 MiATOIMOYHOTO MPUCTPOIO 0 3HAUYCHHS
Ha BXOJl B KOTE€J. 3aBJaHHS BU3HAYEHHS MAapaMeTpiB MiJTONOYHUX MHPHUCTPOIO 1

KOTJIa-yTUJII3aTOpa BUPIMIYETHCS BIAMOBITHO 0 CXEMH, HABEJIEHOT HA PUCYHKY 3.
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Puc. 3. Po3paxyHkoBo-iHopManiiiHa cxemMa KOTJIa-yTHJIi3aTOPa 3 NIATONKOKO i
PEeUMpPKYJISALIE€I0 TUMOBUX ra3iB

[Ipu 3HMKEHH] MPOAYKTUBHOCTI T€4Ul HEOOX1IHY BUTPATy MPOAYKTIB 3TOPSHHS
nepesl KOTJIOM-YTHITI3aTOPOM JTOCSTAEThCS 32 PaXyHOK CIIATIOBAHHS TOTO K MaJMBa,
Ha KoMy Ipautoe miy. Lle mosicCHIOEThCS TUM, IO IpU 3yNUHEHIH meyli BCs TemioTa
CHAJIEHOTO B IMIATONOYHOMY TPUCTPOi TMaauBa BHUKOPUCTOBYETHCSI B KOTIi-
yTuii3aTopu 3 ypaxyBaHHaMm roro KKJI, skuii, sk Bimomo, HaOararo Ouibme KKJI
neyi. EQexkTuBHICTD yTUITI3aIiiHOT YCTaHOBKH 3 T1TONKOK BU3HAYAETHCS

KOe(DILIEHTOM  BHUKOPHUCTAHHS  TEIUIA, SKAM  XapakTEepU3ye  IOBHOTY
BUKOPUCTAHHA TeIUIa, L0 MOTpamisie B KOTed-yTwiaizatop. OuyeBUIHO, IO MpH
3HIDKEHHI KUIBKOCTI MPOJYKTIB 3TOPSIHHS HA BUXOJI 3 TeYl, HEOOXIJIHY KUIbKICTb
JUMOBHUX Ta3iB Ha BXOJll B KOTEJ AOCATalOTh 3a PAXyHOK 30LIBIIEHHS KUIBKOCTI
rajiMBa, 0 CHATI0EThCs B miaronii. IIpu 1iboMy dacTka rasi, IO PEIHEPKYJIIOIOThH
TaKOX 301IBIIY€ETHCS, a KIIBKICTh JUMOBHUX Ta3iB, 110 BIABOASTHCS B TUMOBY TPYOY,
3HIKYETHCA.

BucHoBku. TakuM 4MHOM, TIPH TOCTIMHIN KIJIBKOCTI TEILIa, IO MiJBOIUTHCS
70 KOTJIa-yTUJIi3aTopa, BUTpPATa MPOAYKTIB 3TOPSHHS, IIO BIABOISTHCS B TUMOBY
TpyOy, 3MIHIOETHCS TIPSIMO-TIPOTIOPIIIAHO KITBKOCTI MPOAYKTIB 3rOPSHHS Ha BUXO/I 3
neyi, 10 Bee A0 30UIbIIeHHS Koe(ilieHTa BUKOPUCTAHHS TeI1a. AHATOTTYHUM

YUHOM TOSICHIOETBCS 3aJIEKHICTh KOe(illieHTa BUKOPHUCTAHHS TeIJia BIJ
BIJIMpAIlbOBAHMX Ta3iB HA BUXOJI 3 Medl IpH iX mocTiiHii Butparti. [Ipu 3pocranHi
TEeMIIepaTypy IUMOBHX Tra3iB Ha BUXOl 3 M€Yl KUIbKICTh ra3iB, IO PEUEPKYIIOIOTh
301IBIIYEThCS U1 3a0€3MEeUeHHs 3HMKEHHS TEMIIEpaTypu ra3iB Ha BXOJ1 B KOTEJ 110

HEOOX1JHOrO 3HAYECHHS.
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DEVELOPMENT OF HYBRID VEHICLE SOFTWARE FOR POWER
MANAGEMENT AND POWER SOURCE

Merkulov Yaroslav Volodymyrovych,
Student

Vorobiov Bohdan Vitaliiovych,
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NTU «KhPI»

Kharkiv, Ukraine

Introductions. The modern automotive industry is focused on two main
aspects: ecology and economy. Automobile manufacturers around the world strive to
find the optimal balance between lower production costs and environmental
responsibility, offering various solutions to the global problem of reducing fuel
consumption. One such solution is cars with a hybrid electric vehicle.

Aim. The purpose of this work is to substantiate the operating modes and
create software for a hybrid car.

Materials and methods. The research was based on the method of
model-oriented design and on the works of such authors as V. G. Dyachenko,
D. V. Kuznetsov.

PesyabTatn Ta o6rosopennsi. For the study, it was decided to take a
Chevrolet Lacetti car and develop a hybrid power plant for it. The F16D3 engine of
the "Ecotec" engine family was chosen as the prototype of the internal combustion
engine.

The selection of the most important structural and control parameters of the
designed engine and their calculation were carried out according to the methodology

V. G. Dyachenko.
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When developing the hybrid power plant (Fig. 1), the design and parameters of
the Toyota Prius IV hybrid drive were taken as a basis. It is proposed to leave the
serial F16D3 engine on the base car; install an electric motor/current generator ED1

in place of the flywheel; instead of a gearbox, install a planetary gearbox with a

o
J-

z3

traction electric motor ED2.

——

PSD

o
N

PEAYKTOP

z4!
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Fig. 1. Hybrid power plant

To write the software that controls the power and its source in the hybrid power
plant, it is necessary to define the operating modes.

Modes of operation of elements of a hybrid power plant according to the
scheme of fig. 1 and, accordingly, the energy flows between them are determined by
the accepted algorithm of the power plant. In the work, it is assumed that when
moving in the urban UDC cycle, the car moves due to the traction electric motor and
the battery.

If it 1s necessary to move with greater acceleration and/or speed, the movement
of the car is provided by the traction electric motor and the internal combustion
engine.

Braking in a hybrid car begins as soon as the accelerator is released. If the

movement is carried out in the electric vehicle mode, the internal combustion engine
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is deactivated, and the engine/generator ED1 is de-energized. The traction electric
motor/generator ED2 operates in generator mode, creating a torque to resist the
rotation of the shaft. If the internal combustion engine and engine/generator EDI
were engaged, the throttle valve of the internal combustion engine is closed, and the
fuel supply and ignition are stopped. Electric motors/generators ED1 and ED2
operate in generator mode, producing electrical energy to power the battery. When
you press the brake pedal, the braking system with pads is additionally activated.

It was decided to develop the software based on the model using the SCADE
Suite. With this method, you can generate certified source code that complies with the
ISO 26262 standard for the automotive industry.

Figure 2 shows a model of the hybrid car's power distribution control system.

floataz > .
) floataz >Eﬁ::
mic trol
&> Cur_Speed
Vboost TERE2 1
; float2 floati2 ttery Leve
\h>7 Batterylevel Battery_Level
-
150 (Teatsz 4|>A::Lirril
1 float32 N
80 |—l> SpeadLimit

e — T ™ PetrlEngine
bool

tne

ElectricEngine

Fig. 2 Model of the power distribution control system of a hybrid vehicle
The resulting model fully describes the necessary modes of operation of a
hybrid vehicle and allows obtaining a certified code in the C language.
Conclusions. The work developed a hybrid power plant, justified its operating

modes, and created software that controls the power and the source of this power for

the hybrid vehicle.
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VIIK 511.1
JIEIIO TTPO KBAJIPATA HATYPAJIbHUX YACEJI

Ma3sypok Ouekciii OJsieropuy,

KaHauaat Gi3uKo-MaTeMaTHIHUX HAYK, JOICHT
I'erbman Banepist BonoaumupiBaa,

Cinbko Kapuna AnapiiBHa,

CTYJICHTKH

KwuiBchkuii npodeciiino-nenaroriyHuii paxoBul KOJeIK
iMeH1 AuToHa MakapeHka

M. KuiB, Ykpaina

Beryn. TlorsaTTs ¢irypHOro umcia csrae CBOIMH BHUTOKAMH IIE B Ty CHBY
JAaBHUHY, KoJu apudmeTnka 1 anreOpa HE BIJIOKPEMIIIOBAIIMCH BIiJl TeOMETpii; a
BJIACTUBOCTI 4YHCENI TIOB’SI3yBaJUCh 3 BIACTUBOCTAMH T€OMETPpUYHUX (iryp.
BianmyHHSM 1IbOTO MiAXOAY JUIIMINCS Yy CYYaCHOMY BXKWUTKY BHUpa3u "MIIHECTH
JuCJI0 J10 KBaapaTa" uu "mo kyba'.

Keaopamni yucna € noOyTKOM JBOX OJHAKOBUX HATYPAIbHHX YHCE, TOOTO

BHUPAXAIOTh ILJIOIIY KBaJipaTa 31 CTOPOHOI0, PIBHOIO IijioMy uncity. KoskHe kBagpaTHe
YHCII0 € CYMOIO BiIOBIIHOT KLIBKOCTI HemapHuX uucer: N° =1+3+5+...+(2n-1).
Takox BciM 100pe BiIOMO, IO KOXKHE KBaJApPAaTHE YMCIIO, KPIM OJMHMUII, € CYMOIO

ABOX MOCIIJOBHUX TPUKYTHHUX YUCEL: n?= t,_ +1,.

Binoma pisnicts (a° +b?)(c* +d?) = (ac+bd)? + (ad —bc)?, sy nasusaiors
momoodicHicmio bpaxmazynmu-®ibonauui, mokasye, 1o 100yTOK CyM JBOX KBaJpaTiB
MOKHA TIPEJICTaBUTH (1 10 TOTO XK, ABOMA PI3HUMHU CIIOCOOAMM) Y BUTIISAII CYMHU JIBOX
KBaJpaTiB.

MaOyTh, KOKEH JIeCSITUH MaTeMaTUK BUHAMUIIIOB CBIN CIOCiO OOYUCIICHHS CYMHU
KBaJpAaTiB MEPIIUX N HATYpPAIbHHX YHUCEN. A OT CyMy OOCpPHEHHX KBaJpaTiB BCIX
HaTypaJbHUX YKceN BAanocs o0uucautu Brepie aumie JI. Eitnepy B 1734 porii.

B "Apudmerumi" [iodanta Oyno chopMynbOBaHO TBEPKEHHS MPO TE, IO
KOJICHe HamypaibHe YUCIO € CYMOI 4omupvbox keaopamie. lle TBepmKeHHs OyJo

noseneHo XK.-JI. Jlarpamxem y 1770 porri.
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Meta nochimkeHnsi — 1) 3anponoHyBaTH pO3B’S3aHHA 3a/adi MPO Pi6HICMb
CYM K8AOpami8 NOCHIO08HUX HAMYPANbHUX Yucen; 2) BU3HAYUTH MOKIIHUBICTDH
IpeACTaBJICHHS JOBUIBHOTO HATYpaJlbHOTO 4YHCIA Y BUIJISIl aleebpaiuHoi cymu
MpbOX Keéaodpamis;, a TAKOXK 3’SICYBaTH TMUTAaHHSA TPO MOXJIHMBY KUIBKICTh TaKHX
Ipe/ICTaBIICHb.
Pesynbratn i oOroBopeHHsi. Po3risHemMo Kijlbka pPIBHOCTEH, Yy SKHX
GbIirypyroTh CyMH KBaJpaTiB KUIBKOX MOCTIIOBHUX HATypaIbHUX YHCE:
3% +4%2=5°
10% +11% +12% =13% + 142
217 +22% +23% +24% = 25% + 26° + 277
36° +37% +38% +39% + 40° =41° + 42% 1 43° + 44°

(*)

[TomiTEMO, 1110 B JTiBiM 9acTHHI KOKHOT piBHOCTI MicTuThes K (k=2,3,4,5)
J0JIaHKIB, a B TIPaBiil — BIMOBITHO HA OJWH JIOJaHOK MEHINE. BUHUKAIOTh MUTAHHS:
yu 051 KOJICHO20 HamypaavHoz2o K >1 mae micye nodiona pisnicmo, CKilbKu maxux
pieHocmet i AK ix 3Haumu?

Teopema 1. [1, ¢.192] /lna xoocnoeo namypansnoco K >1 icuye eoune

HamypanvHe N, 05 AK020 BUKOHYEMbCSL PIGHICMY:

(h—Kk-D)¥2+(-(k-2)*+(—(k=-3)>+...+(n-1)% +n? =

=n+D)%+(N+2)° +(N+3)? +...+ (n+ (k —1)) @

HNoBenennsi. Ilepenecemo mepmn (K —1) momaHKiB, IO MICTAThCS Yy JiBIH
yacTtuHi piBHOCTI (1), B MPOTHIICKHY CTOPOHY; i 3rpymyemMo otpumani 2-(K —1)
JIOJIaHKIB y MpaBiii YaCTUHI HACTYITHUM YHMHOM:

n®=[(n+)* - (- (k-D)°]+[(n+2)* - (n-(k-2))"]+
+[(n+3)> —(n—(k=3))*]+...+[(n+ (k =1))* = (n-D?] (2)
CrpocTHBIIY BHpa3W Y KOXKHIN 3 KBaJPAaTHHUX ITYKOK, OTPUMYEMO:
n®=[k-@n-k+2)]+[k-@n-k+4)]+[k-@n—k+6)]+...+[k-(2n+k-2)] (3)

BuHeceMo 3a nyKkH B TpaBii yacTuHi piBHOCTI (3) CIUIBHUN MHOXHHK K 1
obunciumo S — cymy (k —1) uieniB apudMeTHUHOI mporpecii, sKi 3aIuIIaTbCs B
TYXKKax:
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_(@n-k+2)+(2n+k-2)
- 2

S (k-1)=2n-(k -1).

TakuMm urHOM, 3 piBHOCTI (3) OTpHMYyEMO: n? =k - [2n -(k —1)], 1 0CTaTOYHO:

n=2k-(k—-1) s Beix k=2,3,4,... (4)

Otxe, piBHICTH (1) Mae micie 1 KOXKHOTO HaTtypaibHOro K >1, a BimmoBinHe
€IMHE 3HaYCHHsS N BU3HAYA€ThCs 3riAHO hopmyii (4). Teopemy noBeaeHo.

3ayBaxkenHsi 1. PiBHicTh (4) MOKHA 3amTUcaTH y BUTJISI:

n=4-t_], k=234,.., (4)

ne 1, , — TPUKyTHE YUCJIO 3 BiAMOBIIHUM TOpsAKOBUM HOMepoM (K —1) .

3ayBaxkenHsi 2. 3rigHo Gopmyni (4) mns koxHOi mapu yrcen K >1 (KimbKicTh
JOJaHKIB 37iBa) 1 N (ocTaHHIA MOMAaHOK 3I1iBa) piBHICTH (1) BHKOHYETHCS TOII i
Tinbku Tomi, ko N =2k? — 2k . Haeseni panime piBHOCTI (*) MOXKHA OTPHMATH 3
piBHocTi (1) mpu K, BigmosigHo piBHOMY 2, 3, 4 1 5.

Jns mpuknany, noknanatoun y Gopmyni (4) K =6 (KiTbKicTh JTOaHKIB 3I1iBa),
Bi/Ipa3y BU3HAYMMO N=2- 62 —2-6=60 (ctipaBi, 3rigHo (4)' n=4-t.=4-15=60)
i samcyemo: 552 +56% +572 +582 +592 + 60% = 612 + 622 + 63% + 642 + 652

A noknamaroun y ¢opmyni (4) k=7 (KiabKiCTh ITOJAHKIB 3J1iBa), BUSHAYMMO
n=2-72—2.7=84 (cnpasxi, 3rixHo (4) n=4-t, =4-21=84) i sanucyemo:

78% +79% +80° +81° +82% +83% +84° =85” 1 86° +87% +88° +89% +90°.

I tak mami, mporec Moxke OyTH TMPOJOBKEHWUW I SK 3aBrOJHO BEIIMKOL
KUIBKOCTI JIOJaHKIB.

3ayBaxkenHsi 3. PiBHICTh 3 Ky0aMM MOCIIJOBHMX HATypaJibHUX YHCEN, sKa
aHaJIOTi9Ha PiBHOCTI (*), HaM BiJjoMa JIUIIIC OJTHA: 3¥+434+5%=65

Teopema 2. Koowcne namypanvhe uucio N € aneebpaiuHorO cymor0 mpbox

K68aopamis i, 30kpema, moxce Oymu npeocmasiene y Uuesoi.

n:XZ—yZ—Z2 ,de XeN,yeN, zeN;

npuiomy maxkux npedcmaeﬂeHb 07151 KOJHCHO20 N iCHyC HeCKIHYeHHO bazamo.
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I[OBCI[CHHH CKJIaJaTHUMCTBCA 3 IBOX YaCTHH.

1. OueBUIHUM € OTPIOHE MPEACTABICHHS AJISl TAPHUX YUCEI:
2k = (k +1)° —k®-1%, ke N .
Ocsp Ie KUIbKa TaKUX IMpCaAcCTaBJICHb:
2k = (k +5)° —(k+4)2 -3, ke N;
2k = (k +13)% = (k +12)%2 -5%, ke N ;
2k = (k +25)% —(k +24)> - 7%, keN .

HeBaxkko 3710ra1aTCh, AKa i€ MPOAYKYE HaBEJCHI TPU OCTaHHI TOTOXKHOCTI:

Ha6opu uucen (3,4,5), (51213), (7,24,25) € oCHOBHUMH ITi(ParopoBUMHU TpiiKaMH, B

SAKUX OUTBIIMNA KaTeT Ha OJWHUIII0 MEHIIMM TinoTeHy3u. Takum 4YuHOM, 3arajibHa

CTPYKTypa MOTPIOHOTO MPECTABICHHS MA€ BUTJISI:

2k =(k +¢)?> —(k +b)> —a?| ke N.

Hobpe Bimomo [2, c¢. 182], mo Takux Tpiiok (a,b,c=b+1) HeckiHUEHHO
0arato 1 BCl BOHU MOXYTh OYTH BU3HAYEHI 32 JOITOMOTO0 (hOPMYII:
a=2t+1,b=2t*+2t,c=2t> +2t+1,t=1,2,3,...,
3BIJIKM BKE€ OUEBHUIHO BUILIMBAE, IO MOTPIOHUX MPEACTaBIEHb MAPHUX YUCET

HecKiH4YeHHO Oararo. [lepiry yactuny TeopemMu (i1 MapHUX YUCEN) TOBEACHO.

2. ITingbepemo Tenep KijbKa MOTPIOHUX MPEICTaBIEHB 7Sl HETTAPHUX YHCEIT:
2k —1=(k+2)2 - (k+1)?-2%, ke N;
2k —1=(k+8)°> —(k+7)>—4% ke N;
2k —1=(k +18)% = (k +17)% -6%, ke N ;

3BIKM BII3HAEMO 3arajibHy CTPYKTYPY TaKOT'O MPEICTaBICHHS:

C2k—1=(k+2t%)? + (k+ 2t* —1)? —(2t) [ Beix k e N ; t=1,2,3,...

3po3yMiio, 1O TakWX MpPe/CTaBleHb HECKiHYeHHO Oarato. [pyry wacTuny
TeopeMu (I1s1 HEMAapHUX YHUCEN) TAKOXK JI0BeIeHO. TeopeMy 10BeeHO.
Teopema 3. [3, ¢.82] Koowcne namypanvue uucio N € aneebpaiunoio cymoio

MpbOX KAOPamia i, 30Kpema, Modice Oymu npedcmasiieHe y 8ueisioi.
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n=x>+y?—z%,me xeN, yeN, zeN;

APUYOMY MAKUX NPeocmasiens 0Jisl KO#CHo20 N ICHYe HeCKIHYeHHO ba2amo.

I[OBeIleHHﬂ CKJIagJaTHUMCTBCA 3 ABOX YaCTHH.

1. Haiinermie 3HaiiTi OTpiOHE MPEACTABICHHS JIJIsl TAPHUX YUCEI:

2k =12 +k? = (k -1, ke N..

Och 11e KiTbKa MOI0HUX MPEACTaBIICHb:

2k =32 +(k—4)? —(k —-5)?

. keN:

2k =52 +(k-12)2 = (k —13)%, ke N ;

2k =72 +(k—24)> —(k—25)%, ke N.

Tenep AUIIKAIOCH 310TaIaTUCh, 11O JJIS 3HUIICHHS BUIBHOIO YJ€HA Y IMpaBiid

JaCTHHI KOKHOT PIBHOCTI MiOUPAIOTHCS Taki uuciaa a, b i C, mo0d BHKOHYBaIach

yMOBa a’ +b?—c?=0; npu 1poMy uyucia b ("karer") i ¢ ("rimoreHysa") MarOTh

OyTH MOCHIJOBHUMHU HATYPAIbHHUMH YHUCIAMH — I[I00 MICIS PO3KPUTTA IYXKOK 1

3BEJICHHS MOJIOHMX Yy MpaBidl YaCTUHI KOXHOI PIBHOCTI "MoABO€HUM H00yTOK" OYB

piBauii came 2K. Takum YnMHOM, 3araibHa CTPYKTypa MOTPIOHOTO TPEICTaBICHHS

Mae€ BUTJIAL:

2k =a® + (k —h)? — (k —¢)?

. keN.

I, sk BXKe 3a3HAYaAIOCh Yy JOBEICHHI MOIMEPEIHbOT TeopeMu, yucia a, b i C

BU3HAYAIOTLCS Tak: a=2t +1, b = 2t2 + 2t, c=2t2 +2t+1, mug Beix t=1,2,3,...,

0 ¥ JOBOJUTH, IO TAaKUX MPEACTABICHb HECKIHYeHHO Oararo. Ilepury uvactuny

TeopeMu (1Sl apHUX YKUCEIT) JTOBEJICHO.

2. [Tinbepemo Temnep KiabKa MOTPIOHUX MPEACTABICHD JIJIs1 HEMAPHUX YMCET:

2k —1=2%+(k-2)®2—(k-3)*, ke N;

2k —1=4% +(k—-8)> —(k-9)*, ke N;

2k —1=6%+ (k —18)*> —(k-19)*>, ke N ;

3B1JIKM JIETKO BII3HATH 3arajibHy CTPYKTYpPY TaKOIrO MPeICTaBICHHS:
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3po3yMmisio, 10 TAaKUX MpPEICTaBlICHb HECKIHUEHHO Oarato. Jpyry yacTtuny

TeopeMH (151 HEMapHUX YKCEIT) TaKOX J10BesieHO. TeopeMy noBeaeHo.

BUKOPUCTAHA JIITEPATYPA:

1. Kypasens M., Mazypok O. O. Cyma kBapaTiB MOCHIIIOBHUX HATYpaJIbHUX
gucen// 1X Bceykpaincbka KOH(EpeHIlisl MOJIOIUX YYeHUX Ta CTyAeHTIB. Haykosi
po3poOKu Moo Ha cydacHomy etami (20-21.04 2010 p.). — K.: KHYTA. — C 192.

2. Mazypok O. O., baduyk 1. B., Kyoniit K. O. [{utouncenbHi TpPUKYTHUKH 3
aesikumMu  oOMexeHHsmu//  IX  MikHaponHa HAyKOBO-TIPaKTHYHA KOH(EPEHIIis
“GLOBAL SCIENCE: PROSPECTS AND INNOVATIONS”, 25-27.04.2024 p. —
JliBepnynb, BenukoOputanis. — C. 177-183.

3. Cipenok /l., Mazypok O. O. IIpo ogHe npeacTaBieHHs HATypaJIbHUX Ynucell//
Bceykpaincbka HaykoBa koH(epeHiis s TBopyoi Mosoal «llepcnexktuBa-2018y,

26.04.2018 p. — Mapiynoub, Ykpaina. — C 82-85.
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HIJICHE COPUMHATTS KYPCY BUIIIOI MATEMATHKM SIK
KOHCTPYKTUBHUIN ®AKTOP IOI'JIMBJEHHS MATEMATHYHOI
NIIrOTOBKUA MAUBYTHIX ®AXIBIIIB TEXHIYHOI'O MPO®LIIO

Penera Jlecss AnaroJiiiBHa,
Hem’sinenko Oubra OueriBua,
JIOLIEHTKH,

KaHIuAaTu (P13MKO-MaTEMaTUYHUX HAYK,
HarmionaneHuii TEXHIYHUMA YHIBEPCUTET YKpaiHH
«KIII im. Irops CikopcbKoroy,
JOLICHTKH,

M. KuiB, Ykpaina

Penera Bikrop Ky3pmuu,

JIOLICHT,

KaHauAaT (pi3MKO-MaTeMaTUYHUX HayK,
HanionanpHuil aBialiiiHU YHIBEPCHUTET,
JIOLICHT,

M. KuiB, Ykpaina

VY cydacHOMY CBITI CIOCTEPIraeTbCs CTPIMKUM TEXHIYHMM 1 TEXHOJIOTIYHUI
PO3BUTOK, BJIOCKOHAIIOIOTHCS TPOLECH BHUPOOHUIITBA, BIJOYBAETHCS MOTYXHA
poOoTu3allis 1 KOMIT toTepu3arlisi ycix BUpoOHuunx cdep. OTxe, BUHUKAE MoTpeda y
BEJIMKIN KUIBKOCTI BUCOKOOCBIYEHHMX 1 BUCOKOKBaJI(DIKOBAHUX 1HKEHEPHUX KaJpIB.
Takux @QaxiBIiB TOTYIOTh OaraTo TEXHIYHUX 3akKjaJiB BHIIOI OCBITH YKpaiHH,
3okpema, HTYY «KIII imeni Irops Cikopcbkoroy», HamionanpHuii aBiaiiifHHiA
YHIBEPCUTET TOLLO.

[linBanmMHaMy IPYHTOBHHMX IH)KEHEPHUX 3HAHb € HABUYKH 1 BMIHHS, 3700YTi
CTYIACHTaMH IIiJ] YaC BUBYCHHS MaTeMaTH4YHHUX aucuuiuiid. Came Tomy Kypc «Buia
MareMatukay 4u «MareMaTuyHui aHai3» € O0OB’S3KOBUM (HOPMATHBHUM) LIS
nepuioro (a iHOI 1 JUIsl IPYroro) Kypcy HaBUaHHS.

Ha >xanb, omaHoOByIOUM MaTepiajl TakOro Kypcy, 3700yBadi BHILOI OCBITH
KOXKCH PO3JiJ CIIPUUMAIOTh 3/€OUIBIIOr0 SK IIOCh BIIOKPEMIICHE 1 HE MOB’S3aHE 3
MOTIEPETHIMKA YM HACTYITHUMHU po3/iiamMu. ToMmy, TOCUTH 4acTo, MICHS 3aBEPIICHHS

BUBYCHHS JIMCUMIUIIHA y CTYAEHTIB BIJICYTHS 3arajbHa IIUJIICHA KapTHUHA
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B3a€MO3B’A3KIB MK pO3JIaMH Kypcy, NEBHUMH MaTEeMaTUUYHUMHU MOHSITTIMH,
3M00yTHUMH HaBUYKAMH 1 KOMITETEHITISIMH.

3po3ymino, mo s (GOpMyBaHHS TAKOTO LUIICHOTO YSBIIEHHS Tpo HaOyTi
3HaHHA 1 IIKUPOKOTO TMOTJIAAY Ha OJepKaHy iH(opMaliio MmoTpiOeH MEeBHUN dac.
[Ipote, 1 B yacoBUX MeXax, BIABEJACHUX [IJIsl OMaHyBaHHS OCBITHIMH MpPOrpaMaMu 3
BUIIOT MAaTeMAaTHUKH, BUKJIaJa4l MOXYTh JIOMOMOITH CTYACHTaM y3araJbHUTH CBOi
3HAHHA 1 3aCTOCYBATH 1X JUIs TOCTaBICHUX KOHKPETHUX MAaTEMaTUYHUX 3a7ad.

Jlocuth yacTo, 10 KOXKHOI 3 TaKUX 3aJa4 MOXHA 3aCTOCOBYBATH PI3HI METOJIU
JOCTIIKEHB 1 pO3B’sI3yBaTH ii HaOLIbII 3pyyHUM criocodoM. Kpim Toro, He 3aBxau
MOCTaBJICHa 3ajJadya NOTpedye TOYHOro pPO3B’S3Ky. [HOMI JOCTaTHBRO BKa3aTu
HaOMKEHUI PO3B’A30K 13 HEOOX1IHOIO TOUHICTIO.

JlocuTh MOKA30BUMH Y IIbOMY CEHCI € 3a/adl, OB’ s3aHi 3 JudepeHIiaIbHUMU
PIBHSIHHSIMH, a caMe BIAIIYKaHHs po3B’si3Ky 3anaui Korri.

3aranoMm, y HaBYaJIbHOMY IIpOIleCi TPYHTOBHO JuepeHIiaabHl PIBHAHHS
BHUBYAIOTHCS B OKPEMOMY OJHOIMEHHOMY po3zaimi. [IoTiM moBepTaroThes 10 HUX IiJT
gac po3rsany (yHKIIOHATBHUX (CTETIEHEBUX) PSJIiB, a TAKOX, ITJI 4aC BUBYCHHS
po3aiuny «OrmnepailiiiHe 4YHUCICHHS». ABTOPU BBaXalTh, IO JOLUJIBHO TMOKa3aTH
3100yBavaM BUIIO1 OCBITH, SIK OJJHY i Ty caMy 3ajjaqyy MO>KHa pO3B’SA3yBaTH PI3HUMHU
Meroaamu. Lle cripusitume OUTBIIT 3araJbHOMY ¥ TIIMOOKOMY PO3YMIHHIO MPOOJIEeMU i
BUOOPY ONTUMAJIBHOTO HUIAXY ii MOAO0JaHHS.

Posrasaemo takuit npukiaa. [lotpibHo BigHaiTH po3B’s30k 3aaa4ui Ko

X"+ X =2cost

3 MOYAaTKOBOK) YMOBOKO X(O) =0.

VY po3naini «3Buuaiini qudepeHiianbHi piBHSHHSD) TOII0HE PIHSIHHS HA3UBAIOTh
JHIAHUM PIBHSHHSM MEPLIOTO MOPSIKY 1 TPOMOHYIOTh JUIsl HOTO PO3B’sI3aHHS METOT

Jlarpamka Bapiamii JOBUIbHOI cTanoi abo Meton bepnysmm. Ob6uaBa 111 MeToIu

noTpeOyBaTUMyTh JUIS JIaHOi 3amavi iHTerpyBaHHs (yHkuii € COSt. [Ins mporo
HE0OX1THO Oy/ie ABIYl 3aCTOCYBATH IHTETPYyBAaHHS YaCTUHAMH, IICIISI YOTO PO3B’SA3aTH

BIJIHOCHO IHTErpaja OTpUMaHe PIBHSHHS. A B)K€ MICJd BUKOHAHUX i BU3HAUYUTU
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came TOW YaCTMHHUN PO3B’SI30K, IO 3aI0BOJIbHSIE MOYATKOBY YMOBY. Takuii miaxina
JUTSI HABEICHOI 3a/1a4l € TOCTaTHBO TPOMI3IIKHAM.

MoskHa po3B’si3aHHS IIl€i 3a7adl JEII0 CHPOCTUTH, SIKIIO JIO PIBHSIHHS
3actocyBaTd MeTon Eiimepa HeBW3HaueHUX KOe(DIIiEHTIB, SKWUW  3a3BUYAM
pPO3TJIAAAIOTh IM1JT Yac BUBYECHHS TeMHu «JIiHIMHI PIBHSHHSA BHUIIUX TMOPSIKIB 31
CTAIMMH Koe(]illieHTaMH 1 MPaBOI0 YACTHHOIO CIELIATLHOTO BUTIIALY». 3pO3yMiJo,
o Ie MeToa MOXHa €(EeKTHBHO BHUKOPHCTOBYBATH W y BHUMAJAKY, KOJU TOPSIOK
JIHIMHOTO PIBHSAHHS 31 CTaJIUMH Koe(dillieHTaMu JIOpPiBHIOE OJWHMIN. To00TO,
CHOYaTKy 3HATH PO3B’S30K  XApAKTEPUCTUYHOTO  PIBHSAHHSA  BIJMNOBIIHOTO
OJIHOP1AHOTO PIBHSIHHS

X'+x=0: k+1=0,

o . . - -t .
3aIMcaTd 3araibHUi po3B’sa30K ogHopigHoro pisusaus: X =Ce ™ i mykaru
YAaCTUHHUM pO3B’S30K 33JaHOTO pIBHAHHA Yy BHUIJISAAl 1paBoi YaCTUHU 3

HeBH3HaueHnMH Koedinientamu A, B

X*= Acost + Bsint .
BusnaueHHs: HeBITOMUX KOe(DIIIEHTIB HE MOTpeOye CKIAAHUX Mid, a JUIIe
nudepeHIIifoBaHHS i po3B’sI3yBaHHs JIIHIMHOT cucTeMu 3 1BoMa HeBigomumu A i B.

OTpuMaemMo 3arajibHUi po3B’ 30K 3a/IaHOTO PIBHSIHHS
x(t) =Ce ™" +cost +sint. (1)
JI71st 3HaXOMKEHHS OCTaTOYHOTO PO3B’ 3Ky 3anaul Ko moTpiOHO y piBHOCTI
(1) BusHaunTH 3HaueHHs cranoi C , ypaxoByrOUHd MOYaTKOBY YMOBY X(O) =0.
Marumemo

_t -
X=—e +cost+sint.
Jlnst po3B’si3aHHS 1Mi€l K 3a/Jadl MOYKHa TaKOXX 3aCTOCYBaTH OMNEpaTOpPHUM
METOJI, SIKUM BHUBYAIOTH B po3ain «OmepariiiHe yucieHHs». Tonal 3HaXOKEHHS

po3B’s3Ky 3anaui Koriri 3BoOAUTHCS Jiniiie 10 apupMETUIHUX JTiH.

SIkmo BBaKaTH, IO X('[) — (yHKIisg-opuriHai, a i 300paxeHHs — QyHKITisA

X ( p), TO 300paKEHHSIM TTOX1THOT X'(t) 3 ypaxyBaHHSM IMOYaTKOBOI YMOBH Oy/ie
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2
¢ynxmis pX ( p). 300pakeHHSIM IPaBOi YaCTUHU PIBHIHHS Oyae QyHKIIis 2—p1
p-+
Toni mudepenuianbHe piBHIHHS y MPOCTOPl 300paxkeHb Mepeie y JiHiiHe

anrebpaiude piBHAHHA BigHOCHO X ( p) , a came

2p
X(p)+pX(p)=——
(P)+PX(P)=—775

abo

p 1 1
X = + — .
(p) p°+1 p+1 p+1

Kopucryrouncs Tabnuie0 OpUTiHAMIB 1 300pak€Hb OJipa3zy K OJEPKYEMO

po3B’s130k 3anaui Kot

X =—e " +cost +sint.
3aranom, y Kypcl BUIIOi MaT€MaTUKH JOCTaTHHO MOAIOHUX MPHUKIIAJIB, KOIH
OJIHy ¥ Ty caMmy 3aJjady MO>XHa PO3IJIAJAaTH MiJ PI3HUMU KyTaMHU 1 3aCTOCOBYBATH
3HaHHA 3 PI13HUX ii PO3LIIB. 3pO3yMLI0, 110 TaKi MIAXOIU HE € 3arallbHUMHU, aje Ha
MOTJISII aBTOPIB BOHHU € JOCHUTh KOPUCHHUMH ¢ IIIKABUMH, OCKUIBKH JalOTh
MO>KJIUBICTh BUOOPY, TPOOYIXKYIOTh IHTEPEC 1 TOMUTIUBICTh CTYACHTIB, CIOHYKAIOTh
710 TIOTJIMOJIEHOTO BUBYEHHS MaTEMAaTUKH, JAlOTh YCBIJJOMJICHHS MepeBar 3aCBOECHHS

OUIBIIIOT KUTBKOCTI MaTEeMAaTHYHOE 1H(GOPpMAIIii Ta X TPAKTUYHUX 3aCTOCYBaHb.
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ARCHITECTURE

BIIJIMB MOAYJIBHOI'O BYIIBHUIITBA HA APXITEKTYPHE
CEPEJOBMIIE YKPAIHU

Apomyk Inna BosiogumupiBua,

K. 1. H., IOLIEHT,

Kanpanosa lap’s BosioaumupiBHa
Koanakoa Osbra AnapiiBaa

Crynentu

KuiBcbkuil HaIllOHAJILHUMA YHIBEPCUTET
byaiBHuiTBa Ta apxitektypu, M. KuiB, Ykpaina

Beryn. BiiiHa gky po3Bsizasia pocisi IPOTH YKPAaiHCBKOTO HApOAy BIUIUBA€E HE
TUTBKM Ha TOJITUYHY, €KOHOMIYHY Ta BIACHKOBY Tally3i, ajie 1 HaJajil 3arocTproe
nmpo0JeMy BHYTPIIIHBOT MIrpaiii depe3 HeOe3NeKy OKYMOBAaHUX TEPHUTOPIH Ta 30H
OOMOBUX MAiil. 3HUIIEHHS >KUTIOBOTO (DOHAY 3 KOKHHMM JITHEM 30UIBLIYETHCS , AK 1
KUIBKICTh BHYTPIIIHBO TiepeMitieHnx ocid. ToMy oHMM 13 BaXKIIMBUX 3aBJaHb CTAJIO
3a0€e3meyeHHs JI0IEH TUMYACOBUM >KUTIIOM.

BHKOpHUCTOBYIOTBCS TOTENI, TYPTOKUTKH, & TAKOXK HEKUTIOBI OYIIBII TaKi K
IIKOJIM, CAJO0YKH, CKJIAAM sSKI OyJM aJanToBaHl Jii TUMYAcOBOTO MPOKWBAHHS.
3rooM 0yJI0 MPUNHATO pillieHHs OyAIBHUIITBA MOYJIbBHUX MICTEUOK.

Ha MoMeHT moudarky BifiHHM, BHUPOOHHUIITBO TEXHOJOTIYHOTO Ta SKICHOTO
MOAYJIBHOTO KHUTJIa He OyJ0 Hajmaro/keHe. Benmka KUTbKICTh KOMITaH1i MOJTYJIBHOTO
BUPOOHMIITBA OYyJIM 3MYIIEHI MPAIlOBATH B HECTAOUIbHUX COLIIATIbHO-€KOHOMIYHUX
YMOBaX.

CporoaHi apXiTeKTYpHO-TIPOCTOPOBE CEPEOBUILE YKPATHCHKUX MICT Maii’ke He
BKJIFOYA€ CYYaCHHX MONYJIbHUX KUTJIOBHX €JIEMEHTIB. BUHATKOM € THM4YacoBi
KOHCTPYKIIIi y BUTJISIII KOHTEHHEPIB Ta BATOHUMKIB 32 HIMEIIBKOIO TEXHOJIOTIETO, SIK1
[IUPOKO BUKOPUCTOBYIOTHCS YIPOJOBXK BIHHU [Is1 (OpPMYBaHHS THMYACOBOTO

MOJYJIBHOTO kuTia [1].
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Meta pobotu. [IpoBectn aHami3 THUMIB TUMYAaCOBOTO MOJYJBHOTO JKHTIIA,
BUSIBUTH TPOOJIEMH, TOB'sI3aHI 3 MOIYJbHUMH OyIWHKaMH, Ta PpO3TJISIHYTH
NEPCHEKTUBY MaOyTHHOTO BUKOPUCTAHHS MOIYJIBHUX MICTEUOK, IO IMPU3HAYEHI
s BIIO micnst 3aBepIieHHs BifHU.

Marepianu Ta Mmetoau. HaifronoBHiiia BiAMIHHICTE OYJIMHKIB, CTBOPEHHX 3a
MOJYJILHOIO TEXHOJIOTI€I0, IIe Crocid iX CKIagaHHS 3 TOTOBUX YHI(PIKOBaHUX
€JIEMEHTIB — MOJyJiB. B maHoMy THII KOHCTPYKILIi MOJyJIeM BUCTYIIA€ HE OKpeMma
neTanab OymiBil, SIK MPUUHATO B THUIOJOTTYHOMY METOJ1 MPOCKTYBaHHS, a 3aKpUTE
KUTIIOBE TMPUMIIICHHS, HANpUKiIa] KiMHaTa. MoaynbHi OYIUHKH MOUISIOTH Ha
nocTtiiiHi (Permanent modular constructions) Ta moOubH1 (Relocatable buildings) [2].
3a KOHCTPYKTHMBHOIO CHCTEMOIO OyBalOTh TpPbhOX OCHOBHUX THIIIB: Ha OCHOBI
JEpEB’STHOTO KapKacy, Ha OCHOBI CTaJIEBOI'O KapKacy Ta Ha OCHOBI KOHTEHHEPIB Ta
tpancnakiB [3]. IlomupeHumMu B mepioJ BIMHM CTajdd MeTajeBl Ta KOHTEHHEpHI
KUTIIA, K1 HE 3apeKOMEHyBaIU ce0e, Tk KOM(POPTHI BaplaHTH TUMYACOBOTO JKUTIIA.

OcCHOBHI nepeBard MOJYJbHOTO0 OyAIBHULTBA MOJSATalOTh B HACTYIHOMY: II€
IIBUJIKICTh BUPOOHUIITBA, TOTOBHICTH JI0 3aCEJIeHHs MEMIKaHIIiB 3a 1,5-2 micsi. Tak
K camMa CHCTEMa MPEACTABISIETbCS YHI(PIKOBAHUMHU OJIOK-MOYJISIMH, KOHTEHHEPHUI
THI 3a HEOOXIJIHICTIO CKJIAJIa€ThCsl 1 HE BUMara€ MaclmTaOHUX OyIIBEIbHUX POOIT;
KapKacHI MOyl TPAaHCIOPTYIOThCS Ta0APUTHOIO TEXHIKOI. MOylbHI KOHCTPYKIIii
MOXYTb OyTH BCTAHOBJIEHI IPAKTUYHO HA OyAb-sAKii MOBEpXHI: HA OETOHHUX IJIUTAX,
1mebeHeBOMy MOKPUTTI 200 Oe3nmocepeIHh0 Ha IPYHTI. Takok € MOXKJIUBICTH 3MIHU
MOBEPXOBOCTI Ta PO3MIMPEHHS MIBUJIKO CHOPYAKYBaHOI MOIYJIHbHOI MajlOMOBEPXOBOL
OyxiBii y 3MiHHUX yMoBax [4].

[Topsim 3 BUIIE3a3HAYCHUMH KPUTEPISIMU CHiJ 3ayBOXUTH 1 TPoOJIeMU
MOMYJIBLHOTO JKHTJIA B YKpaiHi, 10 HUIX MA MOKEMO BiTHECTH:

- Biacranp. BimbInicTh MOIYJIBHUX MICTEUOK OYIAYIOTh 3a MEKaMH OOJaCHUX
IIEHTPIB, IO YCKJIQJHIOE MOXKJIUBICTh BUIBHOTO TMEpPECyBaHHS JO IHUBUIHHOI
1H(MpacTPYKTypu uepe3 BIJACYTHICTb, a00 HEKOPEKTHO Cc(OpPMOBaHI TPaHCHOPTHI
mapuipytu. [lpukinagom MoxyTh ciyryBatu Micteuka «HoBocenmiBka». Uummaio

YEPHITIBIIB BII3HAYWIIM, 110 KUTJIO 3HAXOJIUTHCS 3a JIEB'SITh KITOMETPIB Bia MicTa
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Yeprnirosa, mo poOUTh HE 3pYYHHUM JI0 HBOTO Jo0upartucs [5].

- Imxenepui komynikaimii. CkIagHUM aje BaKJIUBUM TUTAHHAM CTa€
OPOBEJACHHA  yCIX  HEOOXIHMX  MEpeX  KOMYHIKallli:  eJeKTpo-, BOJO-,
ra3ornocTavyaHHs TOINO, SKIIO MOAYJIbHE MICTEUKO pO3TalllOBaHE 3a MeEXaMH
HACEJICHOTO MyHKTY.

- IlcuxonoriuHMii acmekT pPO3MEXOBAHOCTI. TpeTiil MyHKT € HacalIKOM
MEPIIOTO: PO3TAIIyBaHHS MOIYJIBHOTO KMTJIA HAa JajeKid BIACTaHI MPU3BOAMUTH O
CKYIMYEHHSI BEJIMKOi KUJIBKOCTI JIIOJIeW 3 OJAHAKOBUM TPABMATHUHUM JIOCBIJIOM, IO
YCKJIAJIHIOE TPOIIEC IPOKUBAHHS 1ILOTO HOCBiLY. «IM BCiM OJHOYACHO Ay’kKe BaxKKO. |
opsii Mae OyTH XTOCh, KOMY HE BaKKO, 1HAKIIE BECh CBIM O1JIb JIIOJIU aKyMYJIIOIOTh Y
co01, BcepeauHi. € 1ijie MICTO — a iX CeJIsATh Ha OKOJIMIIl M CTBOPIOIOTH CETperartiro.
Toni BuHUKae moAin Ha "micTo" 1 "mepeceneHiiB", Ha "Mu" 1 "BOHU"» - MOSACHIOE
MEHEJKEp MICBKUX MPOEKTIB ypbaH-Otopo Big City Lab Bikropis TiroBa. Y cBoro
4yepry MCUXOJOTIYHUN MOALT HAa «MW» 1 «BOHW» YCKIIQJHIOE THTETPYBAHHS JIIOJEH Y
CYCHIILCTBO [6].

- KoHCcTpykTHBHA cucTtemMa Ta CTPOKM €KcIulyarauii. 3a3BUYail MOIYJIbHI
OyIMHKM MaroTh YITKMM 4Yac eKciulyaTalii 1 BIH MEHIIMH, HDK eKCIUTyaTalis
KamniTajabHoro xwuria. Cama KOHCTPYKTUBHA CHCTEMA, sIka MOXe OyTU MpeJcTaBiIeHa
JepeB’SSHUM YW METaJeBUM KapKacoM, y TOMY UHCHl 13 JETKHX CTaJeBUX
koHCTpykIid (JICTK) 1 € MBUAKOMOHTOBHOIO, IO € JIOTIYHUM BHUPIIICHHIM
npoOseMu 3a0e3MeUeHHs JII0IeH KUTIOM y HAMKOPOTIII CTPOKH.

3a JaHUMHU PO3POOHMKIB MOAYJl MalOTh BUCOKHI PIBEHb €HEProe(eKTUBHOCTI
3aBASKA BUKOPHCTAHHIO €(DEKTUBHUX MarepiaiiB JUIsl TEIUIOI130JIAL1l, Y MOEAHAHH] 3
eHepro30epiralouiMyU CUCTEMaMH OMNAaJCHHS Ta OXOJIOJKEHHS. Alle B peallbHOMY
KUTTI TUIOBI MPOEKTH MOXYTh HE BIANOBIIATH HOPMaM OIOpPY TeIlonepeaayi
€JIEMEHTIB TETUIO130JAIIHHOT 000JIOHKH MOAYNs (CTiHM, BiKHA, ABEpl TOIIO), 60 HE
OyAyTh BIANOBIIATH PaiOHYy PO3TALYBaHHS 3@ KIIMATHYHUMU MMOKa3HUKAMHU.

- TuuacoBe — He mocTiHe. Haxkanp Hall AOCBiA Y MOAYJbHHUX JOMIBKax IS
BIIO mnokaszaB, mo BHpIIIEHHS NpoOJeMH 3a pPaxyHOK LIBUIKOMOHTOBAHOTO

OyIIBHUIITBA BCE€ PIBHO Ma€ HENOJIKM, IO 3aBaXalTh JIIOASM BiA4yBaTH cebOe
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koMpopTtHO. Jl0o TOro  eKOHOMIYHAa Kpu3a  MNPUBOAUTH O  HHU3BKOL
MJIATOCTIPOMOIKHOCTI JIFOJIEH, K1 Mepei3mKaTh y 111 1oMiBKH. CKpyTHE (hiHaHCOBE
CTaHOBHUIIIE, HE 3MOra OUIBIIOCTI OTPUMATHU TMpalEeBIAITYBaHHS HA HOBOMY MICIIl, HE
BUSIBJICHHS aJbTEPHATHBHUX BapiaHTIB JKUATIA B JEpKaBH, 3MYIIyE JIIOACH
3aJIMIIATUCS B HUX MOJIOBTY, 110 MEPETBOPIOE TUMUYACOBE KUTJIO Ha TOCTIMHE MicIle
NpOoXXMBaHHs. BpaxoByrouum Bci mpoOJieMH, HANaroJKEHHS SKUX 3aJIMINAETHCA Ha
caMUX MENIKAHIIIX, TaKi MICTeYKa TEePEeTBOPIOIOTHCS, B KpallOMy BHITAJIKy, Ha
TPYyIIOOU 3 HU3bKUM PIBHEM JKUTTS, a00 Ha 3BAJIKM KOHTCHHEPIB, SKIIO IIC/s BIHHU
MEIIKaHIN OyayTh MaTH 3MOTY MEepeixaTu y MONUCTIHHE )KUTIIO.

Pe3syabTartn Ta 00roBopeHHsi. 3 BUIIE MEPEIIYCHUX MNPOOJIEM TPaH3UTHUX
MICTE€UOK B YKpaiHi, MOKHa 3p0OUTH BUCHOBOK, 110 0araTo HE BCl ICHYIOUl HA JIaHUU
MOMEHT MICTEYKa € MPUAATHAUMH JJIS JKUTTSA, HABITh TUMYACOBOTO. AJle HasSBHICTH
MO3UTHUBHUX TE€pEeBar J1a€ MOXKJIMBICTh PO3MVISAATH iX 3 IHIIUM (DYHKIIIOHAJIbHUM
3HAUYEHHSAM, YHUKAIOYM ManOyTHIX mpoOsieMm TpymoO Ta 3Baliok. Sk Oyno Bxke
3a3Ha4eHo, B €BpOI Takl MICT€YKa HaOpajy MOMYJISPHICTh 1 BAKOPUCTOBYIOTHCS HA
0Jiaro CycniibCTBY B Pi3HUX LUILOBUX acriekTax. [IpoananizyBaBiiu pi3Hi HAPSIMKA
eKCIUTyaTallli B CYCIHIX Jep’kaBaX, MU BHUSBWIM JICKiJIbKa BapiaHTIB, Kl CTaHYTh
aKTyaJIbHUMU JIJI1 Y KpaiHU MicIis 3aBEPIICHHS BIiHU.

HaBenemo BapiaHTH BUKOPUCTAHHS TPAH3UTHUX MICTEYOK:

- KonreiiHepHe MoAyJabHE XKUWIO SK JIKapHi. ['OJIOBHOIO TiepeBaroro
MOAYJBHOTO OYJIIBHUIITBA ISl CTBOPEHHS LIEHTPIB MEAMYHUX TOCIYT € 3MEHIICHHMA
o0car poOiT Ha OyAiBEIbHOMY MaiIaHYMKY, a 3 LIUM 1 30€pexKeHHs yacy, 10 AyxkKe
BXJIMBO y €KCTPEHHX CHUTYallisx. Hampukmas, 3a 10MOMOT0I0 MOIYJIBHOTO MiIXOTy
MO>KHa HIBUAKO 30yAyBaTH OJIHY MajiaTy 3a 16 THXKHIB Ta 1HAMBIAyaJlbHY ONepaliiiHy
3a jgeciaTh. SIckpaBuUM MpuUKIagoM € JikapHs Jledmensianb B YXaHi, sika Oyia
CIIOPY/KEHA SIK HEBIJIKJIATHUN TIEHTP JIJIsl AI[IEHTIB 3 KOPOHABIPYCHOKO MTHEBMOHIEIO.
ToMy micng 3akiHYeHHsI BIMHM Halll MiCT€YKa 3MOXYTh OYTHM NEpPETBOPEHI Ha
peabimiTaliifHl IEHTPU JJIs1 TOpPAaHEHUX Ta MOCTpaXAanux. Takud MiAXia 10
OyIIBHHUIITBA MEAWUYHUX OO'€KTIB BUABISIETHCS HE JUIIE €)EKTUBHUM Ta THYYKUM,

aJie ¥ cripusie IMBHIKOMY 3a/I0BOJICHHIO MTOTPed y MEAMUHUX mociyrax [6].
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- MoOinpHe XKUTJIO JUIsi BOMIIB BaHTaXIBOK. [licist 3akiHYeHHS BiHH
KOHTEHHEpHUHN TUI MOJYJIBHOTO KHTJIA, MOJICPHI3yBaBIIIH, MOKHA BUKOPHUCTOBYBATU
AK TUMYAaCOBMI BaplaHT MPOXKMBAHHS BOJIIB IiJl Yac mepepB Ha noposi. [lepeBaru
TAaKOro MOOUTBHOTO JKHUTIIA JIJISl BOJIIB BaHTa)XXIBOK BKJIIOYAIOTh 30€pEkKEHHS yacy Ta
3yCWJIb Ha MOIIYK TOTENB a00 MICIb JUIsl BIAMOYMHKY IIiJI Yac JOBIHMX IOi3/0K,
3MEHIICHHS] BHUTpPAT HAa MPOXKMBAHHS Ta 3a0e3neyeHHsT KOMGOPTHUX YMOB s
BimoynHKy. KpiM TOro, 1e Moke CHOpHUSATH IiJIBHINCHHIO OE3MEeKH Ha JI0po3i,
OCKUJIbKH BOJIIi OyayTh MEHIIIE BTOMJICHI Ta Kpallle BiTHOBIIOBATH CHJIM y 3PYYHHUX
ymoBax. [I{o6 nanuit BapiaHT crpaifoBaB 1 OyB poOodiM y peasisix HAIIOro XHUTTS,
01151 TAKUX MICTEUYOK JOLUIBHO OYyJI0 O CIIPOEKTYBAaTHU MAapKOBOYHI MicIlsl aJig Qyp Ta
pO3TallyBaTH MOPYY aBTO3aIIPABHOIO KOMILIEKCY.

- Typuctuyna iHaycTpisi. MOOUIBHE JKUTJIO TOTEIBHOTO THIIY YacTo
BUKOPUCTOBYE TPAHCHOPTHI BaHTaXHI KOHTEWHEPH, TIEPEBAXHO MOPCHKOIO
MPU3HAYEHHS, a TAKOXK >KUTJIOBI Karcyiau. KpiM Toro, icHy10Th T1OpUAHI PIllICHHS, /1€
BUKOPUCTOBYETHCSI ABTOMOOUIBHE I1acl, HANPUKIAJ, MIHI-TOTENl MOXYTh OyTH
3i0paHi y BUIJIAJI KOHTEWHEPHUX TpeusepiB. BUKOpUCTaHHS BTOPUHHUX
KOHTEWHEPIB Ta IHIIMX MaTepialliB MOXKE CIPHUSATH 3MEHILECHHIO BIIXOJIB Ta BIUIMBY
Ha HABKOJIMIIHE CEPEIOBUIIE. Y IIOMY, MOOUIBHE KUTIIO TOTEILHOTO THUITY MOXKE
OyTH TaKOX IIIKaBUM Ta TMPUBAOIMBUM BapiaHTOM MJII TYPUCTHUYHOI 1HIYCTPIi,
MPOMOHYIOYM YHIKaJIbHUW JIOCBIJ, €KOHOMIIO BUTpaT Ta 30€peKeHHS MPUPOIHUX
pecypciB.

- I'yproxkutku. IIpoTsroMm ocTaHHIX AECATUIITH y MPOBIAHUX KpaiHax CBITY,
pazoM 3 OyAIBHHULUTBOM CTalllOHAPHUX CTYAEHTCHKUX T'YPTOXKUTKIB, aAKTHUBHO
B)KMBAETHCS TMPAKTUKA BIAIITYBAHHS CTYIEHTCHKOTO JKUTJIA y MOOUIBHINA (opmi.
TenaeHIisi CTBOPEHHS MOOILTBHOTO CTYJIGHTCHKOTO JKUTJIa 3HAYHOKO MIPOIO TOB’sI3aHa
3 HOBUMH METOJaMHU MICTOOYIIBHOTO MPOEKTYyBaHHs, HacaMIiepel, y KOHTEKCTI
€KOJIOTIYHOTO TIAXOAY B YMOBaX ypOaHI30BAaHOTO CEpEeAOBHINA. 3a KOPAOHOM IS
CTBOPEHHSI TEPECYBHOIO JKHUTJIAa Ha TNepioa npuadaHHS OCBITH Haiyacriiie
BUKOPHUCTOBYIOTBCS )KUTIIOBI OCEPEIKU TaKUX KOHCTPYKTHBHO-TUIAHYBAJIbHUX THUIIIB:

Mopysni moBHOT 3aBOACHKOI TOTOBHOCTI BUIJISIAI OJIOKIB-KOHTEHHEPIB (HAIPUKIIA]
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KHUTIOBI MOAyni «Spacebox» JKXWTIOBOIO Iuomer 18 kB.M. Ta 22 KB.M. Yy
Porrepmami) [7]. Lle# i mpukiaax MOKHA 3aCTOCYBaTH Y HAIIOMY BHITQJKy B YKpaiHi
iCIIs 3aKIHYCHHS BIMHU JUIS CTYJICHTIB, 5Kl € ¥ Oy yTh NPHi3)KaTh HA HAaBYaHHS.
BucHoBku. MonynbHe OyIIBHUIITBO BIAPI3HIETHCA BiJl TPAAULIIHHOTO THM, IO
BUKOPHCTOBYE TOTOBI YHi(IKOBaHI MOIYyJl [JIs CKJIaJaHHS OyauHKy. Baximpo
pO3IUIIaTA  MOJYJIbHE KUTJIO SIK TOTEHLIMHY MOKJIUBICTh JJII CTBOPEHHS
epeKTUBHOT Ta CTIHKOI 1HQPACTPYKTYpH Micis BIWHU, 3 ypaxXyBaHHSIM HasBHHUX
npo0iieM Ta MOXJIMBOCTEH po3BUTKY. IlepeBaru Takoro OyIIBHMIITBA BKJIIOYAIOTh
IIBUAKICTh BUPOOHUIITBA, MOXJIHMBICTH BCTAaHOBJIEHHS Ha PI3HUX TOBEPXHSX 1
MOXIJIUBICTh 3MIHM PO3MIpPIB 1 CTPYKTypu OyaiBm 3a mnotpedu. IIpobnemu
MOJYJIBHOTO >KUTJIa B YKpaiHi OXOIUTIOIOTH PI3HOMAHITHI aCIEKTH, MOYMHAIOYM BiJl
npo0JieM 3 JOKali€l Ta 1HPPACTPYKTYPOIO A0 MCUXOJIOTIYHUX Ta KOHCTPYKTHUBHUX
acniekTiB. He3Bakaroum Ha 1ie, € MO3UTUBHI IEpeBaru, siki MOKHA PO3IIISLIATH 3
1HIIMM (QYHKIIIOHAJILHUM 3HAYeHHSIM. BUKOpUCTaHHA 1X Y PI3HUX LUTBOBUX aCMEKTax
MO€E JIONOMOI'TH YHUKHYTH MalOyTHIX mpoOseM TpymoO ado 3BajOK KOHTEHHEPIB.
[le M™oxe BKIIOYATH TMEpErVisiA  JIOKAalllid, MOJIMNIICHHS 1HQPaCTPYKTypH,
BJIOCKOHAJICHHSI KOHCTPYKTUBHUX PillIeHb Ta 3a0€3MeUeHHS KUTIOM ypa3IUBUX TPYII
HaceJIeHHs1. BukopucTaHHS MO3UTUBHOTO JOCBiAY 3 €BpONM Ta IHIIUX KpaiH MOXe
OyTH KOPHCHHM Il PO3BUTKY MOJIYJBHOTO JKHUTIA B YKpaiHl MICNsS 3aBEpIICHHS
BiliHM: MoaynbHe XHUTJIO MOXKE OYyTH NEpeTBOPEHO Ha KOPHUCHI COIlalbHI Ta
€KOHOMIYHI OO0'€KTH TiCNIA BiMHM, SIKI BIAMOBIIATUMYTh Ha HarajlbHiI MOTpeOU
CyCHIIbCTBA, TaKl SIK MEIUYHI LIEHTPU, TUMUYACOBE KUTJIO JIJIsi BOAIIB Ta 00'€KTU ISt
Typu3My. BHUKOpPUCTaHHS MOIYJIBHOTO JKHUTJIA B PI3HUX Taly3sIX MOXKE JOMOMOITH
3MEHIIUTH 4Yac 1 3ycWuld Ha OyAIBHUIITBI, 3a0€3MEUyloud IIBUAKE BHUPIIICHHS

COLIIAJIbHUX MPOOJIEM Ta MIATPUMKY EKOHOMIYHOTO PO3BUTKY.
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Introductions. Constructivism is a learning theory that views learners as active
agents who construct (“build”) knowledge, understanding, and meaning from the
information they receive. Learning appears as an essential being (goal) and a verb
(process). Constructivists think of learning as the process of learners constructing
knowledge and meaning either independently or in relationship with others. For their
ongoing experience, participants discuss and jointly construct or reconstruct
knowledge and meaning. The goal of learning for them is the independent use of
knowledge than their simple position: the ability to identify and solve problems, think
seriously, be curious, determined and open to making broad progress. Learning is a
child's ready-made interpretation and does not necessarily reflect the reality of the
outside world. The main idea of the theory of this learning is that “students are not
empty vessels frozen in anticipation of filling, but rather active organisms searching
for meaning.”

Most forms of constructivist learning theory are based on the following
fundamental concepts:

1. Active learning: Students actively construct knowledge and meaning.

2. The importance of interactive interaction: students come into contact with
peers and adults and are involved in the semantic process of constructing and

reconstructing knowledge.
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3. Child-centered teaching: The teacher must be trained about the child's prior
knowledge and use his experiences to build understanding and impart new knowledge
[1].

Aim. Analysis, search and theoretical justification for the possibility of using
constructivism technology in teaching.

Materials and methods. Theoretical research methods: literature analysis,
classification, study and synthesis, analysis, synthesis.

Results and discussion. So-called constructivist concepts are given an
Important place in vocational education, as well as in the lifelong learning that is now
necessary, along with traditional concepts of teaching and learning. The basic
principle of traditional concepts of teaching and learning is that the teacher actively
transmits knowledge, and the learner passively perceives it. And it is precisely this
state of affairs that is the weak point of traditional concepts of teaching and learning,
since: “Those who learn only receptively, linearly, systematically and under external
guidance not only gradually lose motivation and interest, but also in many cases
acquire inert knowledge which are studied theoretically but not applied in real
situations.”

The strength of the constructivist concept of learning is that anyone who
actively and constructively generates knowledge through social interaction, taking
into account context, self-organization and cooperation, has a chance to overcome the
weaknesses characteristic of traditional concepts of learning. The constructivist
concept of learning considers the learning process as a problem-oriented process in
which the teacher is not a “didactic leader”, but a consultant and co-author of
educational processes, whose task is to present a problem situation and provide
“tools” for solving it, if necessary responding to the needs of students . Thus, the
constructivist approach to learning is associated with the process of learning,
acquiring knowledge, the process of optimizing the conditions and environment
required for learning, while the traditional way of action encourages, first of all,
passive, receptive assimilation of knowledge, in this case “inert” knowledge is

produced , as a result of which the application of what has been learned in practical
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situations is doubtful. With that said, learning takes place most effectively in real,
interactive learning situations. They are characterized by the identity of the learning
environment (real-life tasks that force students to behave, think and act like experts);
situational context of application (for example, presentation of episodes and stories
using new technical teaching aids and video materials); multiple contexts and
perspectives (flexible application of knowledge; multiple perspectives that encourage
understanding and self-directed learning) and social contexts (knowledge acquired
through collaboration between learners themselves or between learners and experts as
they work through it together; developing multiple perspectives and supporting social
and communicative skills). All this has a special relationship to learning with the help
of new technical means [2].

Constructivism is a pedagogical philosophy, the key idea of which is that
knowledge cannot be transferred to the learner in a ready-made form. It is only
possible to create pedagogical conditions for the successful self-construction and
self-expansion of students’ knowledge.

Construction in the learning process is defined as “a means of deepening and
expanding the acquired theoretical knowledge and developing the creative abilities,
inventive interests and inclinations of students.

From a philosophical point of view, constructivism reflects a fairly simple truth
of existence: throughout our lives, each of us constructs our own understanding of the
world around us. That is why each of us is unique in our vision of the world, our
beliefs, our worldview. That is why we are interested in the original point of view of
another person, which is why it is very important to remain yourself, with your own
handwriting and style.

Constructivism 1s a pedagogical philosophy that puts the student’s point of
view at the forefront, no matter how “raw” it may be at the moment, and values the
process of moving towards truth more than the truth itself. “Scientific knowledge is
not a static phenomenon.

The main idea of this theory is that learning is an active process in which the

learner constructs new ideas and concepts based on his or her previous knowledge.
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The learner selects information, puts forward hypotheses and makes decisions based
on cognitive structures. Cognitive structures (logical constructs, thought experiments)
provide the acquisition of experience and allow a person to “step beyond the
boundaries of available information.”

As for teaching, the teacher must first of all inspire his students to new
discoveries. Teacher and student must be engaged in active dialogue (Socratic
teaching). The teacher’s task is to bring information to a form accessible to the
student at this stage of his development. The curriculum should be organized “in a
spiral” so that the student constantly builds on previously acquired knowledge.

The design of learning activities is based on the following principles:

1. Goal setting (Defining your own goals of educational activities, developing
the skills to determine personal goals and objectives, plan expected results);

2. Motivation for learning (Involving students in the search, research and
solution of significant problems, first of all, problems of the reality around them, the
solution of which is directly related to the real situation in the life of the school,
district, city, etc.);

3. Design of learning content (Study of conceptual issues and problems,
acquisition of system knowledge, universal learning activities);

4. Stimulating the mental activity of students (Formation of critical thinking:
the ability to express their thoughts out loud, listen, hear, accept or reject the thoughts
of their friends, make assumptions, hypotheses and guesses, organize meaningful
communication and exchange of opinions among students);

5. Creation of pedagogical conditions for an effective educational process.

Let us note the main characteristics of constructivism:

1) knowledge of non-standard formal, technical from one person to an
experiment as objective, neutral, not related to the objects of the process of the
process of collecting information units; acquired knowledge is always constructed
and conditioned by the identity of the student himself;

2) cognition should be considered as an adaptive function that is used by the

organization for the world around us and does not detect reality.
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In socioconstructivism:

1) the development of the process occurs through questions and cognitive
ISSues;

2) personal civilization of observation of social interaction.

Focus on the subjectivity of students, the autonomy of each individual, appeal
to individual cognitive experience, emphasis on the priority of critical thinking in
education - the main constructivism and socio-constructivism in pedagogy, in
philosophy - which provide non-standardized people with a certain level of
knowledge, who filled with them what is called an “empty vessel” , but exceptional
individuals who independently and meaningfully build and complicate the
architecture of their cognitive models. It is the effective pedagogical mission that is
continued in the target settings of the humanitarian-anthropological and andragogical
approaches in the modern educational space [3].

According to constructivist principles, a person does not acquire knowledge in
a ready-made form, but constructs it independently. This happens in the process of
interaction with the environment and comprehension of the experience gained. The
teacher’s task is to create conditions in which the student will independently seek
answers to his questions and, based on new experience, transform his own ideas
about the world.

Using the technology of constructivism, the teacher himself must become a
“constructor.” His role continues to be the main one, but it becomes “invisible”.
Being the organizer of the learning process, he does not control the thoughts and
activities of students, but creates a favorable environment for activating this “mental
activity.” It creates favorable conditions for the development of the individual
abilities of each student, helping the individual to “get on his feet” and gain his own
experience of thought and activity, without transferring knowledge, models,
algorithms and methods for solving problems in a ready-made form and without
directing this process “only” the right one,” that is, the path that is familiar to him,
but by helping the student move his own path, helping him to feel self-confident,

believe in his success, be free in his actions and responsible for his decisions. As a
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result, the cognizing subject constructs the world of his own experience.

Conclusions. In conclusion, we can conclude that the theory of constructivism
provides very valuable recommendations for improving the quality of children's
learning. In addition, it is more familiar to teachers in the post-Soviet space and at the
same time includes all the current postulates about learning through discovery, the
development of critical and creative thinking and other skills, including group work,
etc. This theory is also consistent with our theory in the sense that our knowledge is
socially mediated, but it is possible to change teaching practice towards providing
responsibility and ownership for the education of one's own cultural children. Such
changes are necessary in our global world, where knowledge is available at the click
of a computer mouse, and the teacher takes on the role of a leader rather than a source
of knowledge.

For a traditional teacher, a student is an empty vessel that can be filled with any
information. A constructivist teacher tries to create conditions in which the student
himself will look for answers to the questions that concern him. As a result, he will
independently construct new knowledge-or rather, integrate it into his existing ideas
about the world, formed by previous experience. Since each person's experience is
unique, the knowledge that one student develops will be different from what another
learner develops. This also means that mastering new material is impossible without
internal changes.
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Introductions. The system of requirements regulating the training of teaching
staff in the country and mandatory when working in the basic educational programs
of bachelor's and master's degrees in the field of training "Pedagogical Education”, as
Is known, is formulated in the state educational standard of higher education. It is
noted that during the university professional training of a foreign language teacher, a
number of tasks must be solved, among which the most important place is occupied
by mastering the methodological science and practice of teaching a foreign language,
the formation of a creative attitude towards the profession, readiness for
self-development and self-improvement, and pedagogical culture [1].

The professional standard of a teacher requires a foreign language teacher to
have knowledge of the subject and curriculum, the ability to plan, conduct lessons,
analyze their effectiveness (lesson self-analysis), objectively assess students’
knowledge, master the forms and methods of teaching, including those beyond the
scope of lessons, master approaches to training that allows all students to be included
in the educational process and to possess ICT competencies.

Aim. To conduct a theoretical analysis on the research topic professional
development and teacher training: focusing on changes in the pedagogy of language
education.

Materials and methods. Theoretical research methods: literature analysis,
classification, study and synthesis, analysis, synthesis.

Results and discussion.

Teacher education attracts the attention of all specialists and external experts.

The entire system is analyzed, including both organizational and managerial aspects,

222



as well as pedagogical and methodological components: education, training,
upbringing, pedagogical activity, pedagogical process, pedagogical interaction,
pedagogical technology [2].

Modern higher education as a whole is forced to respond to the challenges of
the current century. The formation of the knowledge economy and the innovative
structure of society, the entry of the economy into the 90s. last century into the
structure of the world innovative economy, on the one hand, and on the other, the
intensively developing processes of globalization and regionalization, forming an
“internally contradictory semantic whole” and the processes of informatization of all
areas of public life have imposed new demands on the quality of training of
specialists. They must be ready and capable of technological, organizational, social
innovations, and at the same time demonstrating creativity, the ability not only to
“survive” and exist quite successfully in the field of their professional activity, but to
proactively transform this sphere.

Responding to the challenges of today's reality, the university education system
has turned to the search for new approaches and ways to improve the quality of
students' professional training. This also affected the professional education of future
foreign language teachers, the purpose of which in the modern sociocultural context
Is to prepare competitive and competent specialists who are fluent in their profession
and a foreign language as a tool of professional activity, oriented in related fields of
activity, ready for constant professional growth and social professional mobility who
are aware of the social significance of the work of a teacher and themselves as a
subject of educational and educational activities. This goal turns the professional
training of linguists into a “multi-layered” system, which includes students mastering
the basics of general and specialized knowledge and applying them in practice,
mastering competencies for the successful implementation of professional tasks of a
cognitive, practical, research nature, the formation of professional qualities and
personal qualities that are important for the future linguist properties.

The implementation of this goal determines the relevance of the problem

associated with optimizing the professional training of linguistic students. Since in
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linguodidactics optimization is interpreted as “a scientifically based choice and
implementation of the best learning option for given conditions in terms of solving its
problems and rationalizing the time spent by students and the teacher,” it becomes
obvious that optimization of a student’s professional training can be implemented
subject to the updating of resource capabilities educational process at the university,
the use of a special system of didactic forms, methods and teaching aids capable of
modeling the subject and social content of the future professional activities of
linguistic students, the introduction of monitoring as a technology of control,
assessment and self-monitoring, self-assessment of the quality of professional
training. The latter makes it possible to establish and analyze the qualitative
characteristics of this training and the educational results obtained, predict possible
deviations and failures in the system, prevent its violations and make the optimal
choice of pedagogical solutions.

It should be noted that the professional training of students reflects not only the
changing nature of the educational needs of the modern stage of social development.
Along with this, the paradigmatic requirements of higher professional education are
important, related to:

1) firstly, with the widespread use of the competency-based approach and the
implementation of the principles of functioning of vocational education (continuity
and at the same time discreteness; standardization and variability; universalization
and autonomization; humanization and professionalization; diversification and status
certainty; fundamentalization and pragmatization; democratization and sustainability;
globalization and regionalization);

2) secondly, with a set of provisions on the patterns of personality formation
and professionalism of a specialist and, above all, provisions on the social, active and
creative essence of the individual and the multifactorial nature of its development, on
the formation of personality as a result of active self-manifestation and
self-affirmation in activity, relationships and communication , about the
humanization of the holistic pedagogical process [3].

The main characteristic of a teacher’s activity should be considered
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pedagogical competence - his effective mastery of a system of educational skills and
abilities, in their totality, allowing him to carry out teaching and educational activities
at a competent professional level and achieve optimal education for students. The set
of various professional skills of a teacher is called pedagogical technique. The
concept of “pedagogical technology” includes two groups of indicators. The first
group is associated with the teacher’s ability to manage his behavior: control of his
body, social-perceptual abilities, speech technique, etc.

The second group of indicators of pedagogical technology is associated with
the ability to influence a person, and reveals the technological side of the pedagogical
process: didactic, organizational, constructive, communicative, diagnostic-analytical
and other skills.

The next stage of a teacher’s professional growth is pedagogical skill, which is
traditionally understood as educational competence brought to a high degree of
perfection, reflecting the special refinement of methods and techniques for applying
psychological and pedagogical theory in practice, which ensures high efficiency of
the educational process. For a modern teacher, theoretical, methodological and
technological knowledge becomes the most important.

Pedagogical technique as a component of a teacher’s professional skills is
adjusted mainly in practical activities. However, when mastering new pedagogical
principles and technologies, a necessary condition is not only the improvement of
technical pedagogical techniques, but also the personal self-development of the
teacher, his self-actualization. The process of self-actualization includes the transition
of potential personality characteristics into actual ones and acts as the main
mechanism of self-development.

In this regard, it is advisable to dwell on the psychological requirements for the
personality of a teacher mastering new pedagogical technologies. They include:
variability of thinking, empathy (the ability to tune into the “wave” of another
person), tolerance (tolerance of dissent), communication (as a culture of dialogue),
reflexivity, the ability to cooperate, etc.

First of all, it is worth saying that the most important point for the development
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of professional growth of an English teacher is constant work with the language. The
teacher must maintain his knowledge at the proper level. According to the Common
European Framework of Reference (CEFR), which was developed at the end of the
20th century, foreign language proficiency is usually divided into 6 levels. In 2001,
the Council of Europe decided to use the CEFR to assess linguistic competence in
any language that is studied as a foreign language. According to the CEFR system,
students’ foreign language knowledge is divided into 3 groups, each of which in turn
Is divided into 2 groups [4].

The quality of teaching a foreign language is the ability to communicate and
competently build a conversation in a foreign language. The quality of teaching
depends on the quality of the teacher’s activities, he determines: the purpose and
result of training; methodological goals in the educational process (methods,
techniques, technologies); subject and other material on the basis of which skills
(competencies) will be mastered; scenario (plan) of a training session; pros and cons
of the lesson; tasks and situations that allow students to receive satisfaction from
studying and achieve results; independent and collective motivated activities of
students. At the same time, the teacher must know and master psychological methods
of studying the student’s personality.

Conclusions.

In accordance with the Concept of Modernization of Kazakhstani Education,
one of the main directions and priorities of educational policy is updating the content
of education, improving the quality of education and improving mechanisms for
monitoring the quality of education. The modern quality of education must satisfy
state requirements and the specific interests of the individual. The standards of
modern education focus on speech development and the formation of communicative
competence. Today, knowledge of a foreign language has enormous social
significance. The development of international communication, as well as scientific
and technological progress, puts forward its own requirements for determining human
culture, and one of these requirements is knowledge of a foreign language.

Knowledge of a foreign language is an additional window into the world,
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access to other national cultures. By developing foreign language communicative
competence, foreign language teachers change approaches to the choice of
pedagogical technologies, monitoring the quality of education in the subject, drawing
up tasks to monitor the assimilation of the studied material, and forms of assessing
student achievements. The school has been given new tasks: creating a learning
environment that motivates students to independently obtain, process the information
received, and exchange it. It is necessary to make the educational process more
exciting and interesting, to reveal the meaning of the knowledge acquired at school
and its practical application in life. This can be done using new pedagogical
approaches and technologies in a modern school. In this regard, the practice of
implementing the professional and pedagogical activities of a foreign language

teacher is changing significantly.
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Introductions. Currently, socio-economic relations dictate conditions where
people must speak two or more languages, which gives them more opportunities in
any field such as business, banking, diplomacy, medicine and so on. Thus, mastery of
a language in any case means the ability to effectively communicate and interact with
people from other cultures and speaking other languages. In fact, this means that the
student not only acquires language skills, but also becomes a carrier of the linguistic
culture of the language being studied.

Thus, when studying a foreign language, it is necessary to introduce a broader
approach to the cultural component in the educational process. Culture is an integral
part of any language course, therefore it must be taught in parallel with the language
from the very beginning and the importance of intercultural learning or intercultural
interaction in foreign language teaching must be recognized.

The term "cultural™ is often associated with the term "social”, for example
when talking about "sociocultural” factors influencing the teaching and learning of
foreign languages. Many scientists do not make any distinction between the social
and the cultural. The article will consider the cultural component as a generalized
term of both terms.

Aim. To study the role of the cultural aspect in teaching foreign languages:
how to integrate the study of the culture of the language country into the educational
process.

Materials and methods. Theoretical research methods: literature analysis,

classification, study and synthesis, analysis, synthesis.
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Results and discussion. Language is the only possible tool for mutual
understanding and interaction between representatives of different linguistic
communities. Communication in intercultural situations is characterized by conflicts
between knowledge and ignorance, between someone else's and one's own. Such
communication begins from school. By mastering a new language, students expand
not only their horizons, but also the boundaries of their worldview and attitude. The
culture of foreign language interpersonal communication seems to us to be a
multifaceted concept, which implies compliance with linguistic, speech,
communicative-stylistic and ethical standards of behavior, taking into account the
sociocultural characteristics of the culture of its participants in their native language.
Let's look at this with specific examples. You can, for example, evaluate the
mentality of modern Germans in different ways, but one cannot help but recognize a
common feature among them - love for the standard. This desire is manifested in the
attention Germans pay to business correspondence, the form of telephone
conversations, and the preparation of official papers. The Germans, even in a store
where it would seem impersonality has been taken to its limit, always say hello when
approaching the department salesperson, and at the station, despite the bustle and
haste, they thank you for the certificate and say goodbye when leaving. Thus, they try
to add an individual note to standardized life, emphasizing in every possible way that
they see an individual in each individual client and buyer. And most importantly,
standardized clichéd language forms help them in this [1].

Communication will not be successful unless knowledge of the language is
based on knowledge of the culture. No one can master a language without knowing
its culture, otherwise misunderstandings may arise during communication. When
entering a new sociocultural context, people who learn a foreign language must be
aware of cultural differences, because even a lexically and grammatically correct
statement may have some differences in the culture of the interlocutor, which can
cause certain problems of understanding. In fact, language proficiency is achieved
when the connection between language and culture is ensured. Teaching culture can

be described as a complex technique that involves not only the presentation of facts,
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history and cultural issues of the country of the target language, but also the study,
description and analysis of the material under consideration. Thus, the role of a
language teacher is to develop skills, attitudes and values, and to develop knowledge
about a particular culture or country.

Requirements are put forward for intercultural communication, which pose the
need to teach students the following skills:

- use a foreign language in authentic situations of intercultural communication;

- explain and assimilate someone else’s way of life;

- expand the individual picture of the world due to the linguistic picture of the
world of native speakers of the language being studied [2].

How can this be done in a foreign language school program? The teacher
selects relevant authentic texts for listening and reading for the lesson, uses authentic
illustrative material to reveal the content of the texts (postcards, maps, menus,
advertising brochures, transport schedules, objects from everyday life - checks, travel
tickets, labels on goods, postage stamps , monetary units, etc.). Such texts and the
pragmatic materials illustrating them contribute to the implementation in the
classroom of such important principles of teaching a foreign language as:
communication, clarity, novelty and functionality.

Currently, in the modern world, there is a real factor that often impedes mutual
understanding between participants in communication - this is a cultural barrier that
must be overcome in order to be ready to communicate in a foreign language with its
native speakers, so that linguistic signs begin to perform the function of the
“language” of culture.

Culture as a set of specific human ways of activity and its results is in a
multi-vector dependence on language, is determined by it and influences it. In some
cultures, integral linguistic and cultural systems are created with an invariant
(preserved by tradition) center and a variable periphery (variable over time under the
influence, first of all, of extralinguistic reasons).

With the help of a foreign language acting in an adaptive role, intercultural

competence is acquired, a multicultural person is formed who has the flexibility to

230



adapt to any situation and creatively manage any intercultural tension and possible
conflict. At this stage, the individual reaches maximum ability to communicate with
individuals from different cultures and make decisions independently of the
normative actions and values of that culture.

Non-equivalent vocabulary is identified when comparing two cultures and
represents words that are absent in another culture and do not have direct equivalents
outside the language to which they belong. Background vocabulary — words that
differ from equivalent foreign words in their lexical backgrounds; words, comparable
languages, the meaning of which coincides in their essential characteristics, but
differs in secondary ones.

Connotative - words that not only indicate an object, but also carry a
designation of its distinctive properties, emotional and aesthetic associations. These
words can denote objects that are no different from similar objects of comparable
cultures, but which have received additional meanings in a given culture and the
language serving it, based on cultural and historical associations inherent only to this
culture.

The selection of material is a complex methodological task, for the solution of
which it is necessary to determine the purpose of training. The federal state
educational standard sets the school the task of developing an individual integrated
into the world and national culture, possessing key competencies, capable of
responsible behavior and self-realization, that is, guidelines have appeared for
achieving personal results.

The main goal of teaching foreign languages at school at each stage is to
develop in schoolchildren the ability and readiness to carry out foreign language
interpersonal and intercultural communication with native speakers at the elementary
(primary school), pre-threshold (primary school) and threshold (secondary school)
level. Thus, for presentation and practice, it is necessary to select the material without
which intercultural communication will not be possible.

To solve the second task—incorporating a linguocultural component into the

content of teaching a foreign language—we need adequate means and methods for its
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acquisition. The means may be:

- authentic materials: literary and musical works;

- objects of reality and their illustrative images, which can best bring the
student closer to the natural cultural environment;

- movies that are sources of catchphrases and expressions;

- texts of a different nature, in particular journalistic, advertising texts and
anecdotes, since they often reflect the national specifics of the worldview.

In addition, an indispensable element of cultural studies is explanation,
professional commentary and tasks that allow you to consolidate and activate the
learned material. The elements of the assimilation process can be presented in the
following order:

- image, text, object or its image;

- linguistic and cultural commentary;

- presentation of language material associated with a specific linguocultural
concept;

- search for a translated equivalent in the native language. Comparison with the
native national picture of the world;

- tasks to consolidate and activate new material [3].

Conclusions. Every society has a nationally unique culture. This culture is
reflected in the language. Consequently, mastering a language means, on the one
hand, mastering the cultural values that a given society has accumulated, and on the
other hand, mastering these values is impossible without knowledge of the language.

Language is the guardian of culture; with its help, culture is inherited by new
generations of people in a given society. The term “culture” itself should be
understood broadly. This is not only the wealth of literature and art, but also the
traditions of human society, rituals, and customs.The cultural component is a body of
knowledge about the country of the language being studied, the national and cultural
characteristics of the social and speech behavior of native speakers. The presence of a
cultural component in the content of educational programs for teaching a foreign

language is becoming increasingly necessary. The cultural component should include
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information about the country of the language being studied, spiritual values, cultural
traditions, characteristics of the national mentality, history and rules of etiquette when
communicating in this language. In the process of studying cultural materials,
students develop sociocultural competence, which largely determines the degree of
education of the student.

In recent decades, teaching culture and intercultural competence has been
recognized as a priority in educational outcomes. Current research in foreign
language education approaches the concept of culture through its application to social
norms, values, and beliefs that can influence many issues in foreign language use,
teaching, and learning. Language plays an important role in the construction of
culture and the emergence of cultural change, and many researchers emphasize the

inextricable link between language and culture.
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Introduction. Machine Translation (MT) has significantly impacted the field
of translation, offering quick and accessible solutions for linguistic transfer.
However, the integration of Post-Editing (PE) into translation education programs
presents a unique set of challenges. This conference aims to explore the obstacles
encountered in teaching post-editing, outlining the complexities, strategies, and
implications of this essential skill in the context of machine-generated translations.

Aim. The primary aim of this study is to identify and analyze the challenges
inherent in teaching post-editing to translation students. By examining the intricacies
of post-editing machine-generated translations, this research seeks to shed light on
the skills, tools, and techniques required for effective post-editing practices in a
machine translation environment.

Materials and Methods. This study utilizes a combination of qualitative
analysis and empirical research methods to investigate the challenges faced in
teaching post-editing. Data is gathered through surveys, interviews with educators
and students, and examination of post-editing tasks in machine-generated
translations. The study focuses on identifying common hurdles, best practices, and
strategies employed in teaching post-editing in translation education programs.

Results and Discussion. In examining the challenges encountered in teaching
post-editing within the realm of machine translation, several key findings emerged
from the study [1]. The results shed light on the complexities and nuances involved in
effectively training students in the art of post-editing machine-generated translations,
highlighting both the obstacles faced and the strategies employed to navigate them.

Challenge 1: Linguistic Accuracy. One of the primary challenges identified in
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teaching post-editing is ensuring linguistic accuracy in machine-translated content.
Students often grapple with deciphering and correcting grammatical errors, syntax
issues, and lexical inaccuracies produced by machine translation systems. The
discussion revolved around the importance of cultivating a keen eye for linguistic
precision and providing students with the tools and resources to effectively address
these challenges.

Challenge 2: Cultural Nuances. Another significant hurdle in teaching
post-editing is navigating the intricate cultural nuances embedded within translated
content. Students face the daunting task of identifying and adjusting cultural
references, idiomatic expressions, and context-specific terminology to align with
target audience expectations. The discussion emphasized the need for cultural
sensitivity training, exposure to diverse cultural contexts, and critical thinking skills
to bridge the cultural gaps in machine-generated translations.

Challenge 3: Stylistic Coherence. Maintaining stylistic coherence and ensuring
a seamless flow of language poses a notable challenge in the post-editing process.
Students must grasp the stylistic nuances of both the source and target languages,
harmonize vocabulary choices, and refine the overall readability of
machine-translated texts. The discussion revolved around the strategies for enhancing
stylistic consistency, encouraging students to develop their voice while preserving the
essence of the original content.

Challenge 4: Balance Between Automation and Human Intervention. One of
the overarching challenges in teaching post-editing is striking the right balance
between allowing machine translation systems to automate the process and
incorporating human intervention for quality enhancement. Students must learn when
to rely on machine-generated output and when to intervene with manual edits,
striking a delicate equilibrium to optimize translation efficiency and accuracy. The
discussion highlighted the importance of training students to make informed
decisions in post-editing, leveraging the strengths of machine translation while
emphasizing the necessity of human oversight.

The results and discussion underscore the multifaceted nature of challenges
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faced in teaching post-editing within the context of machine translation. By
acknowledging these obstacles and implementing targeted training methods,
educators can empower students to navigate the complexities of post-editing with
skill, precision, and adaptability, ensuring their readiness to thrive in the dynamic
landscape of modern translation practices.

Conclusions. In conclusion, teaching post-editing in the context of machine
translation presents a complex challenge that requires a nuanced approach and
tailored training strategies. The complexities of post-editing machine-generated
translations underscore the necessity of comprehensive education, hands-on practice,
and continuous skill development in translation programs. By addressing the
challenges proactively, integrating industry-relevant tools, and fostering a culture of
adaptability and critical thinking, educators can prepare students to meet the demands
of the evolving translation industry with confidence and proficiency in post-editing

machine-generated content.

CIIMCOK JKEPEJI:
1. OnbxoBceka A. C. Po3BUTOK (axoBOi KOMIIETEHTHOCTI MaricTpiB-
nepekaaaadiB  3acobamMu  1HGOPMAIIMHO-KOMYHIKAIIWHUX TEXHOJOTINH: Teopisd 1

npaktuka: MmoHorpadis. Xapkis : [Inmanera-ITpunt, 2018. 286 c.

236



V]IK 378
KOMYHIKAIIHI HABUYKYA MAWBYTHIX IH)KEHEPIB-TIEJIATOT'IB

Bbinyn bopuc BacuiboBu4

3100yBad TPETHOTO (OCBITHHO-HAYKOBOTO) PIBHS BUIIO1 OCBITH
cnerianbHOCTI 015 «IIpodeciitHa ocBiTa (3a criemiami3aItisiMu )»
TepHOMNbCHKUI HALlIOHATBHUIN MTEAATOTIYHUI YHIBEPCUTET
iMeHi Bomogumupa ['HaTroKa,

M. Tepnomine, Ykpaina

AHoTanisi. Y nyOmikaiii po3rJiiHyTO OCHOBHI acCHEKTH KOMYHIKalii sKi €
BAKJIMBUMH JJI 1HXKEHEpiB-nieAaroris. /[o HUX BIIHECEHO: YITKICTh Ta 3pO3yMUIICTb,
eMIaTid Ta 3JaTHICTh CIIBIEPEXKUBATH, BMIHHS CIIBOPALIOBATA 3 PI3HUMU
ayJIMTOPISIMU Y4YHIB, BUKOPUCTAHHS PI3HOMAHITHUX KOMYHIKAIIMHUX 1HCTPYMEHTIB
Ta m1aTGopM, BUKOPUCTOBYBATHU 1H(OPMAIIHHO-KOMYHIKaL1i{HI TEXHOJIOT 1.

KuarouoBi cjoBa: kxomyHikaiisg, 1HQOpMaliiHO-KOMYHIKAIIIHI TEXHOJOTII,

1HKEHEPU-TIeIaroTy, eMIaTisl, CIIKYBaHHS.

KomyHikalriitHi HaBUYKH € Ba)KJIUBUMH 11 MaHOyTHIX 1H)KEHEPIB-II€Iaroris,
OCKIJIbKM BOHUW TOBHMHHI BMITH €()EKTHUBHO CIUIKYBAaTHUCS 31 CTyJIEHTaMH, KOJEeraMu
Ta IHIIMMHU YYaCHUKaMU OCBITHBOTO Tipouecy. OpraHizaiisi IpoJyKTUBHOI JISJIbHOCTI
YM CIIBII JIOZICH y HUHINIHIX YMOBaX ICHyBaHHS CIPUYUHAE MOTPeOy ePeKTUBHOI
KOMYHIKaIlli, BCTAHOBJEHHS B3a€MO3B’S3KIB, KOOpPAMHALIi CHUIbHOI JISJIBHOCTI
[1,c. 3]

Cy4acHi HayKOBI1, «KOMYHIKallll0» TPAKTYIOTb, SIK CKJIa/I0BY CHIJIKYBaHHS, 110
Ma€e cBOi ocoOmuBocTl. BuminuMmo nedxi acnekTH, SKI € BaKJIMBUMH JIA
1HKEHEPIB-TIeIaroT1B.

MaiiOyTHi  1HKEHEpHU-TIeJarord MOBUHHI BMITH YITKO Ta 3PO3yMILJIO
MOSICHIOBATH CKJIaJHI KOHIICIINI Ta TEeXHIYHI MaTepianw, mmo0 3a0e3lmeunTH
epeKTUBHE PO3YMIHHS CTyJEHTaMH, TOMY IE€pIIie MH BHAUIUMO: YITKICTh Ta
3pO3yMLTICTb.

BaxxnmuBo mMaTH 31aTHICTH CIIBIIEPEKUBATU Ta PO3YMITH MOTPeOU CTY/ICHTIB, a
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TAaKOX BUSBIATHA €MIATII0 M0 iXHIX TPYAHOINIB y HaByaHHI. OTXe — emmarii Ta
criBnepekuBanHsa. OCKUTBKYA BOHA JOMOMAra€ CTBOPUTH IMMO3UTUBHE Ta MIATPUMYIOUE
HaBYaJbHE CEPEAOBUINE, IO CIPHUSE PO3BUTKY CTYACHTIB Ta MIJBUIIEHHIO SKOCTI
ocBiTh. Opranizaifissi OIATPUMYIOYOTO CEpeAOBUIA  3a0e3ledye CTBOPEHHS
MOXJIMBOCTEH JJIsi BUIBHOTO BHCIJIOBJIEHHS JYMOK Ta 1JIed, a TakoXX HaJaHHs
OIATPUMKA Ta TOpaj y CKIAAHUX CHUTyalisX. BMIHHS ciyxaTd Ta CIIBYyBaTd
JorioMarae BHUPIIMICHHIO KOH(IIKTI Ta 30€peKCHHIO BIHOCHMHU 31 CTYJCHTAMH.
EMmaris nmo3Bonisie 1H)XXEHEpy-Ieaarory Kpaiie 3pOo3yMITH MOTHBAIlli Ta Il
CTyZeHTIB. BiimoBiHO 10 IbOTO, BOHU MOXKYTh PO3POOJIATH CTUMYJIIOIOUI 3aBJIaHHS
Ta MpOrpamH, siKl BIIMOBIAI0Th 1HAUBIAYaJbHUM MTOTpeOaM Ta IHTEpECaM CTYIEHTIB.

MaiiOyTHI 1HXEHEepHU-Te1arord MOBUHHI OyTH TOTOBI aKTMBHO CIIyXaTH CBOiX
CTYJCHTIB, BPaXOBYBAaTH iXHI NMUTaHHS Ta 3alUTH, & TAKOXX MPUAMATH 3BOPOTHUH
3B'S130K. BakmuBO BMITH CTBOPIOBATH CTHUMYJIIOIOUYE HaBYAJIBHE CEPENOBUIIE, 1€
CTYJICHTH MOXYTh BUIBHO OOTOBOpIOBATH 1J1€i, CHIBIIpAIlOBATH Ta BHUPINIyBaTH
3aBJIaHHSA pa3oMm [2].

BBajkxaeMo BMIHHSI MpalfoBaTH 3 PI3HUMU ayJUTOPIIMU € aKTyaJIbHUM 1 JJIs
MaiOyTHIX IHXKEHEpPIB-MIEJaroriB, 110 MOBMHHI BMITH aJanTyBaTH CBId CTWIb
KOMYHIKaIli 70 moTped Ta piBHA PO3YMIHHS PI3HUX ayIUTOPiM, BKIIOYAIOUH SK
CTYJICHTIB, TaK 1 KOJIET.

VY CBITI, SKMWA IIBUJIKO PO3BHBAETHCS B TEXHOJIOTISAX, BAXIUBO BMITH
BUKOPHCTOBYBAaTH PI3HOMAHITHI KOMYHIKAIIiHI 1THCTPYMEHTH Ta TiaThopMu IJis
e(EeKTUBHOTO HABYAaHHS Ta CHUIKYBaHHA. BukopuctanHs iHdopmarliiiHo-
koMmyHikamiitHux TexHosorid (IKT) B HaBuaHHI MOX€ 3HAYHO TMOJIMIIUTH
KOMYHIKAI[ii{H1 MpOoIecH Mk BHKJIagadaMu 1 ctyaeHTaMu. Och ekl KOMYHIKaIiiH1
HAaBUYKM MalOyTHIX 1HKEHEpIB-TIEAAaroriB, Ikl MOXYTb OyTH pPO3BHHYTI 3ac00aMu
IKT:

EdexkTBHE BUKOPUCTaHHS EJIEKTPOHHOI TOMTH 1 (QopymMiB MaWOyTHIMU
ImKEeHepaMU-TIeJaroTaMi  MOXYTh CIIYTYBaTH CEPEIOBHINEM MJIs CIIIKyBaHHS 3i
CTyJIEHTaMH1 11032 KJ1acoM. BOHM MOyTh BUKOPHUCTOBYBATH 111 3aCO0M ISl B1IMOBI I

Ha 3alUTaHHsI, OOrOBOPEHHS TEMU, HaJIaHHsI I0JJAaTKOBUX MaTepiajiB TOMIO.

238



Bukopuctanus BiJeOKOH(EpeHIid 03BOJIUTh MaHOYTHIM 1H)KEHepam-
nejgaroraM TpPOBOAWTH OHJAMH-3yCcTpidul 31 CTyACHTaMH, J€ BOHU MOXKYTb
0o0roBOpIOBaTH MaTepiai, pPO3B'S3yBaTH 3aBJaHHS Ta HaBITh BECTH BIPTyaJlbHI
OpaKTUYHI 3aHATTA. BHKOpUCTaHHS BIICOYpPOKIB Ta OHJAMH-KYpCIB Hajae
MO>KJIMBICTh CTBOPIOBATH Biieoypoku 3 BukopuctanHaMm IKT abo BUKOpHCTOBYyBaTU
JOCTYITHI OHJIAWH-KYpCH JUIsl JOTIOBHEHHsI CBOiX ypokiB. lle mo3Bossie crymeHTam
BHBYATH MaTepiai y BIaCHOMY TEMIIl Ta BiAMOBIIHO A0 BIACHOTO PO3KIATY.

MaiiOyTHI 1H)XEHepU-TIeJarord MOXKYTh BUKOPUCTOBYBATH OHJIAMH-TIIaTGopMuU
JUI CTBOPEHHS 1HTEPAaKTUBHMX 3aBJaHb, TECTIB Ta JOMAIHIX 3aBAaHb. Lle mo3Bomse
CTyZIEHTaM OTPUMAaTH MUTTEBUM 3BOPOTHHUH 3B'sI30K Ta TOAATKOBY ITPAKTHUKY [3].

BukopucTtanHs couiaibHUX MEPEX J1a€ MOXKIIUBICTD JIJIsl CTBOPEHHS CIIIBHOTH
CTYJICHTIB, OOMIHY JJOCB1JIOM Ta 1H(OPMAIII€I0, @ TAKOXK JJIsl TPOBEJCHHS JOIATKOBUX
HaBuajgbHUX 3axojiB. Bukopucranus IKT no3Bosse MaiiOyTHIM 1HXKEHEpam-
negaroraM e(EeKTUBHO CHUIKYBAaTHUCA 31 CTyAEHTaMH, 3ajlydyaTH iX y HaByaJbHUU
MpoLIeC Ta HaJaBaTH JI0JaTKOBI MOXKIIMBOCTI JIJIsl HABUAHHS Ta PO3BUTKY.

[{i acnektu BigOoOpakaroTh MOTPEOY B IIMPOKOMY CHEKTPl KOMYHIKAIIHHUX
HAaBMYOK y MaiOyTHIX 1HXKEHEpIB-IelaroriB, $Ki JOMOMOXYTh IM €(EeKTHUBHO
BUKOHYBAaTH CBOi mpodeciiiHi 000B'si3ku. BoHu gomomaraioTb cTatu  OiIbII
VCHIITHUMU B TPOBEACHHI HABYaHHS Ta B3a€MOJIi 31 CBOIMU CTyJACHTaMH Ta
KOJIeTaMH.
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POJIb ITYYHOI'O IHTEJEKTY Y ®OPMYBAHHI ITPO®ECIMHOI
KOMIIETEHTHOCTI 3JI0BYBAUIB BUIIIOI MEJJUYHOI OCBITH

KuceanoBa Terasna MukoJiaiBHA

KaHIuAAT MEJUYHUX HAYyK, aCUCTEHT KadeIpH ricToorii
BinHUIEKMIA HAlIOHATTBHUN MEIUYHUA YHIBEPCUTET

iMm. M. 1. ITuporonra

Beryn. [HgopmMariiiina rpaMOTHICTh — HaJ3BUYAMHO Ba)XXJIMBa KOMIIETEHTHICTh
JUIA Cy4aCHOTO TEXHOJIOTIYHOTO CYCHUIbCTBA, BOHA € HEBIA €MHOIO CKIIAJOBOIO Y
MIATOTOBII MaOYTHBOTO JIKaps 1 BU3HAYAIBHUMH (DaKTOpaMu Y PO3BUTKY YMIHHSA
HECTaH/JAPTHO MHCIUTH, KPUTHYHO OIIHIOBATH KOHTEHT, MPHUMAaTH OOTPYHTOBaHI
pimieHHs. BaxxnmuBa ponbs y mpoueci (popMyBaHHS KOMIIETEHTHOCTI MaiOyTHBOTO
KBaTi(hiIKOBAHOTO JIIKapsi HAJIEKUTH MITYYHOMY 1HTETICKTY.

Hias podorn. Po3kpuTH poJib IITYYHOrO 1HTEIEKTY 3 METOK (OPMYBAHHS
npodeciitHOi KOMIETEHTHOCTI Y 3/100yBayiB BUINOT METUYHOI OCBITH.

Marepiasn ta MeToau. TeopeTUYHOIO OCHOBOIO JJIsi HAIIOTO JOCHIKEHHS €
Taki METOAW 1 NPUHUOMHU: CIOCTEPEKECHHS, aHaJorii, y3arajJbHEHHS, a TaKOX
iHdopmariiiinoro anamizy. OCHOBOIO IS HAIIOTO JIOCHIKEHHS CIIYT'yBalld
€JIEKTPOHHI PECYpCH Ta CTATUCTUYHI JIaHI.

Pe3yabTatu Ta o0roBopenHsi. HaiiGinbima TeXHOJOTIYHA BUCTaBKa OCBITH
«Bett 2024», mo BimOyBamach y JIOHJOHI, TpeACTaBMIa Cy4YacHI TPEHIH, SKi
MepeBaXaTUMyTh B OCBITI HalOmkyl 5-10 poki. OgHUM 13 HUX € MOUIYK BIAMOBIAIL
Ha TUTAaHHA: SK JIOMOMOTTH JITSM BHKOPHUCTOBYBATH INTYYHUM I1HTEJEKT MJIs
3aCBOEHHS Marepiajly 1 BIANpallOBaHHsS MPAKTUYHUX HABUYOK, a BUKJIaJadyaM —
30amaHCyBaTH poOOUYMid Yac Ta HaBaHTaXXEeHHs. Y KO0BTHI 2023 poKy npem’ep-MIHICTP
Benukoi bputanii Pimi CyHak orojiocuB mpo BUAUICHHS 2 MJIH. (DYHTIB CTEpJIIHTIB
Ha TMOJIMIIEHHS OHJalH-pecypciB A KiaciB y mkonax AnHrimi. MeTowo 1boro
MPOEKTY € 3a0e3MEUYUTH KOXKHOTO BUUTENS TEPCOHATI30BAHUM ACHUCTEHTOM 31
mITy4HUM iHTeNekToM. CTaTHCTHKA onuTyBaHHs Varsity mokaszana: 47,3% cTyAeHTIB

KemOpuKky 3anyyaroTh 4aT-00TH JJI1 HAMMCAHHS JUIUIOMHUX poOiT, a moHaa 20% —
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BUKOPHUCTOBYIOTh IITYYHUN 1HTENEKT YacTo abo 3aBxau [1].

B Vxkpaini kommanis Factum Group UKraine BOpomoBX BepECHS-KOBTHS
2023 poky mpoBeia OMUTYBAaHHS CEpeJl YUMUTEIIB Ta IIKOJISIPIB, 30KpeMa 3’scyBaia,
0 91% onuTaHMX MIKOJSIPIB 3HAE MPO CEPBICU IITYYHOTO IHTENEKTY, a 85% — xoua
0 pa3 BUKOPUCTOBYBAJIUM iX, TPETUHA YYHIB POOUTH 1€ MiHIMYM IIOTHXHS. 6 13 10
YUHIB YK€ BHUKOPUCTOBYBAJIM CEPBICHM IITYYHOTO I1HTENEKTY I TMIATOTOBKU
JIOMAIIHBOTO 3aBAaHHSA. [IpakTWYHO BCi OMWTaHI BYWTEIl YyJIH TIPO CEPBICH
IMITYYHOTO 1HTEJIEKTY. 3arajoM 76% ONMUTaHUX YYUTENIB Xo4ya O pa3 KOPUCTYBAIUCA
ITYYHUM 1HTeNeKToM. KoXeH Apyruil yuuTenb BBaXKae, IO INTYYHUH 1HTENEKT
3MIHUTB OCBITHIH ITpoIec y HalOImK4i poku [2].

CporosiHi 1 HayKOBO-TI€JIarOT1YH1 MpaIliBHUKH, 1 37100yBavl BUIIOI OCBITH, Y
TOMY YHCJIi MEINYHOI, YCBIIOMIIIOIOTh, III0 BUKOPUCTAHHS IITYYHOTO 1HTENEKTY IS
MEepeBIPKU 3HAHb 1 MPAKTUYHUX HABUYOK, TMOSICHEHHS KOHKPETHUX TIOHSTH 1
M1JIBUIIICHHS €(PEKTUBHOCTI POOOTH Ma€ BEJIUKI ITIePEBari.

K110 HaBYaJIbHI METOJM MUHYJIUX POKIB OPIEHTYBAIKMCh HA ayI1IOCIPUIHATTS
Ta TMHUCbMOBHM BHUKIAL 1HQOpMaIli, TO B OCTAHHE JCCATUPIUYS AKTHUBHO
BIIPOBA/KYBAJIMCA IHTEPAKTUBHI TEXHOJIOrIi (IMITalllHI PO3BUBAJIbHI, HEIMITaLlHI
PO3BUBAJIbHI, IPOEKTHI, ITPOB1) — HABUAHHS NMOOYA0BaHE y MOCTINHINA B3a€MOJIIT BCIX
YYaCHHKIB OCBITHHOTO MPOIIECY (KOJIEKTUBHE 1 TPYIIOBE).

[IpoTe y 3B’A3KYy 3 TJIOOQIBHUMH BUKIMKAMU, CIPUUYUHEHUMH €IiIEMIsSIMH,
BIMHOIO Y CBITI, 1 B YKpaiHl 30KpeMa, IMBUIKO PO3BUBAIOTHCS TEXHOJIOTI1, TOOYI0BaHI
Ha OCHOBI BHUKOPHCTaHHSl ILITYYHOI'O I1HTEJIEKTY: BIpTyaslbHi, HU(POBI TOLIO, SKI
MIJIBUIIYIOTh 3aIlIKaBJICHICTh Ta 30Cepe/KeHICTh 3700yBauiB. [locwiarouuck Ha
CTaTUCTUKY KoMmmaHii MoOuibHOrO po3BUTKy The APP Solutions, 3aznauaemo, mio:
97% cTyaeHTIB XOTUIM O HABYATHUCH 13 3ATyYEHHSIM TE€XHOJOTTH IITYYHOTO 1HTEJIEKTY.
OdikyeThCs, M0 BUKOPUCTAHHS TaKUX TEXHOJOTiM B OCBITI A0 2025 poKy AocsrHe
obopoty 700 minsitoniB gonapis CIIA [3].

HaBuaHHS 3 BUKOPHUCTAHHAM TEXHOJIOTIH IITYYHOTO 1HTENEKTY, sike y BHMY
iMm. M. 1. TIuporoBa 311iiCHIOETHCS Ha 06a31 CUMYJISIIIHHOTO IIEHTPY, 3aMIHIOE 3aHSATTS

CyTO 3 MIJIPYYHUKAMH 1 € JDKEPEJIOM HaJA3BUYANHO I[IKaBUX 3aHATH JJIs 3100yBayiB,
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MiJ Yac SIKUX BOHU MOXYTh JOCIHIIKYBaTH 1 BHBUATH HA MPAKTHUIll, HAMPHUKIA],
0CcOoOMMBOCTI OyJOBU OpraHiB JIOAWHU, OylOBH TKAHUH Y JIIOJICBKOMY OpTraHi3Mi,
MaTOJIOTIYHI TMPOLIECH B OpraHi3Mi JIIOAWHU, MOP(OJIOriI0 KIITHH  TOIIO.
BukopucTtaHHs IITYy9HOTO IHTENEKTY TIiJ] Yac HaBYaHHS [O3BOJISE TIABUIIYBATH
IIBUJIKICTb 1 TOUYHICTh MIPH BCTAHOBJICHHI J1arHO31B; aJITOPUTMHU IITYYHOTO 1HTEICKTY
MOXKYTh aHATI3yBaTH MEAUYHI 300paKeHHS 3 HEMMOBIPHOIO IMIBUJKICTIO 1 TOYHICTIO,
BUSIBJISIIOYM aHOMAaJTii, HEMOMITHI IS JIFOJCHKOTO OKa; INITYYHHH 1HTEICKT MOXKE
CTBOPIOBATH HOBI XiMiuH1 (hOPMYIIH 1 MIAOUPATH MEAUYHI MpernapaTy s JIKyBaHHS
Ti€l 9M 1HIIOI XBOpoOM marfieHTiB. [lel miaxix MpUHOCUTh KOPUCTh yCIM Y4aCHUKAM
OCBITHBOTO MPOLIECY.

Han cTBOpeHHSIM MpPOIYKTIB 3 BUKOPUCTAHHSAM IITYYHOTO IHTENEKTY JUIs
OXOpPOHU 3/I0POB’s MPALIOIOTh PO3POOHMKHN BEIMKUX KOMIIaHii, 30kpema Microsoft,
Apple, Google, IBM. 3a migpaxyHKaMHu aHaJITHUKIB, TAKMX KOMIAHIN y CBITI BXe
oinpme 800 [4]. 3BuyaiiHO, BIPOBAKEHHS TEXHOJIOTIH Ha OCHOBI IITYYHOTO
IHTEJEKTy MOoTpedye 3HAYHMX IHBECTHIIM, OJIHAK IX YHIBEpCaJbHICTh Ta
e(eKTUBHICTh IIBUIKO OKYIOBYETHCS. EKCIiepTH BIIEBHEHI, 110 HABYAHHS HA OCHOBI
MITYYHOTO 1HTENEKTY MPOJIOBKYBATHUME PO3BUBATHCS 1 3HAAEC CBOE MICIIE Y BCHOMY
CBITI MIPOTSITOM HAHOIMKYUX POKIB.

BucnoBku. OTxe, ITYYHUN IHTENIEKT MOXKE BHUpIIIyBaTH Oarato mpobieM, y
TOMY 4YHCJIl CKOHOMHTH 4YacC, aBTOMATH3yBaTH TIPOIIECH, CTBOPIOBATH KOHTCHT,
aJanTyBaTH HaBYaHHS, HABITh 3aMIHUTH BUKJIaJada Ha MEBHOMY piBHI. TexHoiorii
IITYYHOTO 1HTEJNEKTY MAlOTh NOTEHI[an [ Tally3l OXOPOHHM 3A0pOB’S: iX
BUKOPUCTAHHA JI03BOJIUTh B MalOyTHROMY HE JIMIIE MOJIETIIUTH POOOTY JiKapiB, ajie

i 1onoMoXke BpATYBaTH OLIbINY KIJIbKICTh NAI[IEHTIB.

CIIMCOK JIITEPATYPHU:
1. [Ilo Ttake PedTech Ta sk TexHONOTIi 3MIHIOIOTH MEIATOTIKY?
Enextponnuii pecypc: https://osvitoria.media/experience/shho-take-pedtech-ta-yak-
tehnologiyi-zminyuyut-pedagogiku/

2. [konsapi Kpaiie 3a BYUTENB O00I3HaHI TPO IUTYYHUH IHTEJEKT.
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Enextponnuii pecypc: https://osvita.ua/school/90980/

3. Bomomaxxko JI. ImepcuBHI MeTOaW HaBYaHHS: BIUIMB HOBITHIX
TEeXHOJOri Ha ocBiTy Enektponnuit pecypc: https://vsimosvita.com/imersivni-
metodi-navchannya-vpliv-novitnikh-tekhnologii-na-osvitu/

4, [ITygysnuid 1HTENEKT B MEAMIIMHI: YM 3arpOoXXylOThb 1HHOBAIlli IIpaBam
monuau? Enextponnuii  pecypc: https://www.helsinki.org.ua/articles/shtuchnyy-

intelekt-v-medytsyni-chy-zahrozhuiut-innovatsii-pravam-liudyny/
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JIACTAHIIMHE HABUAHHSI B YMOBAX BOEHHOI'O CTAHY

KuceaboBa Tersana MukoJiaiBHa

KaHIuAAT MEJUYHUX HAYK, aCUCTEHT KaeapH ricToorii
BinHULBKYN HAITIOHATBPHUN METUYHUNA YHIBEPCUTET

iM. M. L. ITuporosa

Beryn. OcBiTHIN mpoliec Npy AUCTAHIIITHOMY HaBYaHHI B yMOBaX BOEHHOTO
CTaHy 30pIEHTOBaHMW, HaMIepiie, Ha CTBOPEHHs OE3MEYHUX YMOB HaBUYaHHS.
3akmangu  00’€qHYBald  YYacCHHKIB  OCBITHBOIO  MPOIECY, BUKOPHUCTOBYIOUH
esniekTpoHHi ocBiTHI atdopmu (Google Workspace, HUMAN.UA) 1 komyHiKaIiiHi
OHJIaliH-cepBicn Ta iHCTpyMeHTH (Zoom, Skype, Team, Meet, Chat, Moodle,
YouTube Ta inmi). Opranizamis SKICHOTO AUCTAHI[IMHOTO HABYaHHS B YMOBAax
BOEHHOTO CTaHy — CKIQOHMM 1 BaXKMH TpoIec, OCOOJMBO JUId TaKuX
CIICIIaJII30BAaHUX 3aKjIajiB 3 OCOOJMBHMH BHMOTaMH 1 3aBJaHHSIMH, SK BHIII
MEINYHI, MPOTE€ CUCTEMATHUYHUHN MOIIYK Ta yJIOCKOHAJIEHHS CyYaCHUX TEXHOJIOT1H
JUCTAHLIMHOTO HaBYaHHS JlOTIOMarae JocsraTd pe3yibTariB. ChOTOAHI aKTUBHO
PO3pOOJISAIOTHCS HOBI OCBITHI MPOTpaMu, CIPSIMOBaHI Ha MOIMIUPEHHS AUCTAHIIIITHOTO
HaBYaHHS B Trajdy3l OXOPOHH 3JI0POB’S.

LHins poGorn. OOrpyHTyBaTM  BaXJIMBICTh TIPaMOTHOI  OpraHizaiii
JTUCTAHI[INHOTO HAaBYaHHS B HAJA3BUYAHHUX yMOBaX — YyMOBaX KapaHTHHHUX
0OMEKEHb Ta BOEHHOTO CTaHy JUIsl 3700yBayiB BHUINOT MEIUYHOI OCBITH.

Marepiaiau ta metoau. OCHOBOIO HAIIOTO JOCIIKEHHS € TPAAULIAHI METOIU
OINUCY, y3arajbHEHHs, aHali3y, L0 JOMOMOIJIO HaM JOCHIUTH Ta Yy3araJbHUTH
0COOJIMBOCTI IMCTAHLIMHOTO OCBITHBOIO MPOLIECY B HAA3BUYAWHUX yMOBaX.

Pe3syabTarn Ta o0roBopenHsi. Uepe3 KapaHTHHHI OOMEXKEHHSI y 3B S3KY 3
COVID Ta BoeHHU CTaH BHACIIIOK POCIHCHKOI arpecii JuCTaHIiiHa OCBITa BUHIILIA
Ha Jiaupyrodl mos3uiii B YKpaiHi. 3akjgagu OCBITM HaIOl JCp>KaBU MEperIu,
IepeBakHO, HA HOBUH (popMaT 3TiJHO 3 3aKOHOJIABCTBOM, SIKE BU3HAYAE JUCTAHIIIIHE
HaBYaHHS SK «IHAUBIAyalTi30BaHUM Mpouec 3700yTTS OCBITH, 11O BiAOYBa€eThCS B

OCHOBHOMY 32 OIOCEPEAKOBAHOI B3a€MO/IIT BIAAJICHUX OJIMH BiJ OJTHOTO YYaCHUKIB
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OCBITHBOTO TIPOIIECY B CIEIIaTi30BaHOMY CEPEIOBHII, 10 (YHKIIOHYE Ha OCHOBI
Cy4YaCHHX IMCUXOJIOTO-TIEAAroriyHuX Ta iHPopMaIiitHO-KOMyHIKAIIHHUX TEXHOJIOT1i»
[1]. ¥ upoMy BHM3HAYEHHI HAroOJIOIIYETHCS HA TPHOX CKIIAJIOBUX: CIIClIalli30BaHe
Cepe0BHILIE, TICHXO0JIOTO-TIEIarorivHi Ta iIHPOopMaIiHHO-KOMYHIKaIlIiHI TEXHOJIOT].

Cneyianizosane cepedosuuje HAGYAHHA, HA HAIly JIYMKY, — II€ BIpTyaJlbHE
cepeloBHUIlle, SK€ Mae 3a0e3meuyuTd 3700yBayaM MOJKIIUBICTD MaKCHUMAaJIbHO
e(eKTHBHO BHUKOPUCTOBYBAaTH PI3HOMAaHITHI HaBYajbHI, 1H()OpPMAIIiiiHi, €JIEKTPOHHI,
BIpTyasibHI, ITU(POBI PECypCH, IO MPOMOHYIOTHCSI HAa OCBITHBOMY PHHKY, 3 METOIO
AKICHOI OpraHi3amii AUCTaHIINHHOI B3aeMOJli MK BCiMa Y4YaCHHUKaMHU OCBITHHOTO
nporiecy. Y cremiaii3oBaHOMY CEpeIOBUILI HaBYaHHS MU MOYKEMO BUKOPHUCTOBYBATH
BIpTyaJIbHE OCBITHE CEPEIOBHIILE 3aKiIajy, TOOTO Taki MONIUPEHI HUHI HMUQPPOBI Ta
BIpTyaJbHI pECypcH, K MOOUIbHI TOAATKH, TPEHAXKEPH, COLllaIbHI IHTEPHET-MEPEKI,
BeO-CTOpIHKHM, B3araji I1HTEPaKTMBHUM KOHTEHT. TpaauIliiiHi, 1030aBieH]
IHTEPaKTUBHOCTI JIPYKOBaHI HaBYajbHI MOCIOHUKH Ta MIAPYYHUKH MOTPEOYIOThH
OHOBJICHHS, IepeBeleHHs y udpoBuil (opmaT ajisd IHTEPAKTUBHOI B3a€MOJIII Ta
MOIAJIBIIOT IHTETPaIlli y HOBE BIpTyalbHE OCBITHE CEPEOBHIIIE.

Ilcuxonoco-nedazociyni mexHono2ii JUCTAHIIITHOTO HAaBYaHHS AaKTUBI3ZYIOTh
OCBITHI! Mi3HABAJILHUN TPOIEC, OPIEHTYIOTHCS HA TPYMOBY B3a€MOJII0 3700yBayiB:
BIpTyaJIbHI CEMIHApH, TPEHIHTH, poOOTa 3 PI3HUMH 1HOOPMAIIWHUMH HKEpeIaMu.
[Icuxonoro-neAaroriudi  TEXHOJIOTIi  nepeAdaydaroTh  LUPOKE  BUKOPHUCTAHHS
JOCIITHUIIBKUX, TPOOJIEMHUX METO/IIB, 3aCTOCYBAHHS OTPUMAHUX 3HaHb Yy CHIIbHIN
a00 1HIWBIAYaJbHIN ISJIBHOCTI, PO3BUTOK HE TUIBKHM CaMOCTIMHOIO KPUTUYHOIO
MUCJIEHHS, @ W KYJbTYpH CHUIKYBaHHS, YMIHHS BUKOHYBAaTH Pi3HI COLAJIbHI POl Y
CHUTBHIN AISUTBHOCTI.

BukopucTaHHs LIMX TEXHOJIOT1H 1onomarae e(eKTHBHO BUPILITYBaTH IPOOIeMHU
0COOMCTICHO-OPIEHTOBAHOTO HABYaHHS: 37100yBayl OTPUMYIOTh pealbHy MOXKIIUBICTD
BI/IMOBIIHO /IO 1HAUBIAyaJIbHUX 3M10HOCTEH JOCSIraTd TIEBHUX PE3YJIbTATIB.
OcoOJMBICTIO IIMX OCBITHIX TEXHOJIOTIM € BUIEPEIKAIOUUNA XapaKTep iX PO3BUTKY,
aKTuBi3alisi OOpa3HOrO0 MUCJCHHS, IHAKIIe KaXydd, TOJOBHHM MOMEHTOM B

MICUXOJIOTO-TIEAArOr1YHUX TEXHOJIOTISAX JAUCTAHIIMHOTO HAaBUaHHS CTa€ Bi3yasli3allis

245



JYMOK, JaHUX Ta 3HaHb [2].

Inghopmayiino-xomyHixayitini mexunonoeii — 11e CyKymHICTh METO/IB, 3aCO0iB 1
OpUHOMIB, SIKI BHUKOPUCTOBYIOTHCS JUIsI 300py, OMNpalfoBaHHsA, 30epiraHHs,
MepeaaBaHHs PI3HOMAHITHUX JaHWUX 1 MarepianiB, HEOOXITHHMX I TiIBUIIECHHS
e(EeKTUBHOCTI  pI3HUX  BHUAIB  JisJIbHOCTI.  BukopuctanHs  iHdopmaliiiiHo-
KOMYHIKallIMHUX TEXHOJIOT1 y JAUCTAHLIMHIA OCBITI CTUMYJIIOE 1HTEpEC 0
HABYAJIBHOI MISJIBHOCTI, CHpusie (OPMYBAHHIO JIOTIYHOIO Ta TBOPYOTO MUCIICHHS,
CIIpHUsi€ PO3BUTKY Ta (OpMYyBaHHIO 1H(POpMAIITHOT KyIbTypH 3700yBaya.

[HpopmariitHO-KOMYHIKAIlIHHI TEXHOJOTIl CIPHUSIOTh TMOKPAIICHHIO OCBITH,
3a0e3reuyoun 3100yBayaM Ta BUKJIagadyaM JOCTYI JO OUIBII MIMPOKOIO KOJia 3HaHb
Ta wMatepiamiB. Hampukman, BUKOPUCTaHHS OHJIAWH-KYPCIB MOXKE JIOMIOMOTTH
3n00yBayaM OTpUMAaTH JOCTYI JO MartepialiB 3 OyAb-IKOTO MIClsl Ta y Oyb-sKui
4yac; BUKOPHUCTaHHS CTPIMIHTOBUX TIUIaTGOpM s TEperiisiy BiJieo J03BOJISAE
OTPUMYBATHU JIOCTYII 10 OLIBII HIMPOKOTO KOHTEHTY Ta MEePEerjsaaTi Horo y 3pyuyHuid
yac. BuKopucTaHHS €JIEKTPOHHMX JOIIOK Ta IHIIMX 3acO0IB MOXE JONOMOITH
BHKJIaJjadaM CTBOPIOBATH OLIBII JUHAMIYHI Ta IHTEPAKTUBHI 3aHSATTS.

OcHOBHE  3aBaHHS  BHMKJaJadya Yy  BHUKOPHUCTaHHI  1H(QOpMauiiHO-
KOMYHIKAI[IHHUX TEXHOJIOTIM IMiJl 4Yac 3aHATh: YITKO CHPSMOBYBAaTH HaBYaIbHY
JISUTBHICTE  3700yBaya, MPOMOHYBATH KOHKPETHI €JNEeKTPOHHI IOCUJIAHHS, BYHUTU
KOPUCTYBAaTUCh CHELIaTi30BAHUMH OHJIallH-pecypcamu. I[lin yac BIHHH 1CTOTHO
3MIHWJIMCh ~KOMYHIKAIlli: dYacTO MOXKHAa IMO0AaYuTH OHJIAMH-BIJIEO OMeparlil,
HAMpUKJIa], SK BUTATYIOTh OCKOJKH Ta PATYIOTh JKHTTS Yy pPEaTbHOMY dYaci, 5K
HajgaloTh  (I3UYHY Ta  MCHXOJOTIYHY  peaOunitamiio, K  BiAOyBaeTbcs
PEKOHCTPYKTMBHA Ta IUTACTHMYHA XIPYypris, a TaKoXX TMpOTe3yBaHHS Ta
O10MmpOTE3yBaHHS.

BucHoBku. [luctanmiiiHa ocBiTa miJ 4Yac BiMHM 3Mycuja 0araTbOX 3MIHUTH
crioci0 HaBYaHHS, BPaXOBYIOUM BaKJIHMBI CKJIAJOBI — CIeliali30BaHE CEpelIOBUIIIE,
MICUXOJIOTO-TIEAAroriuHI Ta 1HQOPMaLIHHO-KOMYHIKAIIIIHI TEXHOJIOT1i, — K1 MpOIleC
HaBYaHHS POOWMIIM OUIBII 3aXOIUIMBUM, IIIKABUM, IHTEPAKTUBHHM, a Yac ITOKaXe,

HACKUIBKH SIKICHUM.

246



CIIUCOK JIITEPATYPHU:
1. 3akon Ykpainu «IIpo Bumry ocBity» Big 01.07.2014 Ne 1556-VII 3i
sminamu// Enextponnuii pecypc: https://zakon.rada.gov.ua/laws/show/1556-18#Text
2. I'epacumenko 1. B., T'amacyn K. I. I'mymenko B. B. Ilcuxomoro-
MeJaroriyii  TEXHOJOT1l JAWCTaHIIMHOro HaBuaHHSA // EjlekTpoHHH#T pecypc:

https://lib.iitta.gov.ua/
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POJIb TEXHOJIOTTH Y CYYACHOMY HABYAJIbHOMY ITPOIECT:
BUKJIMKU TA HEPCIIEKTUBH

Mockanenko JIrooos IMuTpiBHa,

1.11.H., ipodecop

MartBeeBa /lapis IropiBna

CrynenTtka

HarmionansHuil yHiBepCUTET
MIPUPOIOKOPUCTYBAHHS 1 O10pecypciB YKpaiHu
M. KuiB, Ykpaina

Beryn. Posb TexHOIOTIH Yy CydacHOMY HaBYaJIbHOMY TIPOLIECT BU3BHAYAETHCS HE
JUIIEe MBUAKICTIO 3MiH, aje W IXHIM BIUIMBOM Ha SKICTh OCBITH Ta JIOCTYITHICTIO
3HaHb. TaK, K BUKOPUCTaHHS CYyYaCHUX TEXHOJIOTIM y HABYAHHI HE JIMIIE 3MIHIOE
MIJIX1T A0 OCBITH, @ W CTaBUTh Iepe]] CydaCHUMHU OCBITSHAMM HOBI BHUKJIMKH Ta
MOXJIMBOCTIL. Bixg miargopMm oHmaiH-HaBYaHHS A0 UU(POBUX MIAPYYHHUKIB
TEXHOJIOT1i BIJIKpPWJIa HE3HAHI MEPCHEKTUBM [JIi HaBYaHHS Ta 3pOOMIIA OCBITY
JOCTYITHIIIO, HIK Oy/Ib-KOJIM paHiIIIe.

Meta pob6oru. OcHOBHA MeTa JaHOi poOOOTH 3a II€I0 TEMOK TOJIArae y
BHCBITJICHHI KIIFOYOBUX AacCIEKTIB Ta aHadi3l poJli TEXHOJIOTIH Yy Cy4acHOMY
HaBUYaJHLHOMY TIPOIIECi, @ TaKOX Yy BHU3HAYCHHI BUKIWKIB Ta TMEPCIEKTUB iX
BUKOPHCTAHHS.

Marepiaau Ta meroau. Ilin yac BHBYEHHIO PI3HOTO POy MaTepialliB Ta
METOJ[IB MOXHa JINTH BHUCHOBKY, III0 PO3BUTOK HOBITHIX OCBITHIX TEXHOJIOT1H
JIOTIOMAara€e BUSBUTH HA0YHO €(PEKTUBHICTh BUKOPUCTAHHS CYYaCHOTO TEXHIYHOTO
nporpecy y HapuaHHI. OCKIIBKM — 1I€ SCKpPaBO BIJOOpaXyeTbCS IIiJI dYac
JTEpaTypHOro OIJISIAY, aHalli3y CTaTUCTUYHUX JIaHUX Ta MPOBEACHHIO PI3HOTO POy
ONMHUTYBAaHHIO Ta AaHKETyBaHb, TOMIO. AJKE, CIOCTEpIraloyd 3a peani3ali€ro
HaBYAJIBPHUX 3aHSTh 3 BUKOPHUCTAHHSIM OCBITHIX 1HTEPAKTUBHUX IJIAT(HOPM, a TaKOXK
CIUJIKYIOYMCh 3 BHKJIAJadyaMH Ta CTYJCHTaMU IWIOJI0 iXHbOTO JIOCBIAY BijApa3zy
pO3yMi€ll, IO Cy4YaCHI OCBITSHCBKI ~ MOXIIMBOCTI CTUMYJIOIOTh  OUIbLIY

3aIliKaBJCHICTh MOJIOJII JIO HABYaHHs, SK HACIIOK poOJisud mporec 3100yBaHHS
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OCBITM OLIbII 3aXOIUTIOIOYMM Ta I[IKaBUM. B IIIoMy, 3aCTOCOBYBaHHS Ppi3HHX
METO/IIB HaBYaHHS Ta BUBUYEHHS JITEpaTypH I03BOJIAE€ BigOOpa3uTH pOJIb HOBITHIX
BUKJIMKH Ta MEPCIEKTUB Y CY4aCHOMY HaBYaJIbHOMY IPOILIEC.

Pe3yabTaTH Ta 00roBOpeHHsi. Y Cy4acHOMY CBiTi, OTOPHYTOMY IIBUIKUMU
3MiHAMU Ta TEXHOJIOTIYHUM MPOTPECOM, pPOJIb TEXHOJOTIN MiJi Yac HaBYAJIbHOIO
npolecy CcTae Bce OUIbII CYTTE€BOI. BUKIMKH, 10 BHUHUKAIOTh BUMAararoTh
MIATOTOBKY BiJ BUKJIAJAYiB SK HACTIAOK BIJOYBA€THCS TMOCTIHHE BHKOPUCTAHHS
cydyacHuX 3aco0iB HauaHHsA. OauH 13 HuX crana mna”aemis COVID-19 Oymu
MTOCTaBWJICHI HOBI OCBITHI YMOBH, Ji¢ OCHOBHOIO (D)OPMOIO HaBUAHHS CTaJia BiJdaicHa
po0oTa 4depe3 BiI€OKOH(EpeHLiiHI mIaTGopmMu Ta OHJIAH-CUCTEMU HaByaHHsA. Lle
BHUMarae BiJl BUNTEJIIB Ta CTYACHTIB HE JIMIIIE OBOJO/IHHA HOBUMH TEXHOJIOTISIMHU, aje
W 3MIHM TIIXOMIB 0 HABYAHHS Ta BUKJIQAaHHS. BiaTak, pojb Cy4aCHHUX OCBITHIX
1HOBAIlI 3pOCTa€ 3 KOXKHUM HOBUM JHEM HaOyBa€ Bce OUIBIIOTO 3HAYEHHS, TOMY
PO3BUTOK HOBUX TEPCHEKTUBHUX TEXHIYHMX 3ac00IB OCBITHM  3aJMILAETHCS
HEB1/1'€éMHOIO0 YaCTUHOKO CyYaCHOI'O HaBYAIBHOI'O MPOLECY Y BCbOMY CBITI.

BucnoBku. BripoBapkeHHST TEXHOJIOTIN y CydacHUN HaBYAIbHHUI MPOIEC Mae
3HAYHUW BIUIMB Ha SIKICTh Ta €(PEKTUBHICTh OCBITH. He3Bakaroun Ha BUKIIMKH, TakKl
AK HecTaya KBali(IKOBAaHUX KaJpiB, TEXHIYHI MpoOJEeMH Ta JIOCTYIHICTh
1HPaCTPYKTYpH, MOXHA KOHCTaTyBaTH, IO TEXHOJOTii BIJKPUBAIOTH HOBI
MOXJIMBOCTI  JJii  HaBuaHHS. [lepCHeKTMBM  BHKOPUCTAHHS  TEXHOJIOTIH Y
HaBYAJILHOMY IIPOIECI HAJAal0Th MOXJIMBICTh PO3BUBATH I O1IBIN 1HHOBAIIMHI Ta
e(eKTUBHI METOJM HaBYaHHSA, TaKl SK BHUKOPHCTAHHS IUTYYHOTI'O I1HTEJEKTY,
BIpTyaJbHOI Ta pO3MIMPEHOT peabHOCTI, Tomo. OHAK, YCIIITHE BIIPOBAIKECHHS ITUX
TEXHOJIOT1 BUMarae rmocTiiHOrO BJOCKOHAJICHHS, aJamnTallii 10 3MiH Ta ypaxyBaHHS
eTUYHUX Ta Oe3MeKOoBUX acrekTiB. OTKe, TEXHOJOTIi BIAIrPalOTh KIOUYOBY POJIb Y
MOJIepHi3allli HaBYAJIBHOTO TPOIECY, ajle iX YCHIIIHE BIPOBAIKEHHS BHMAarae
CHUIbHUX 3yCWJIb BUKIIAJadiB, CTYIEHTIB, aJAMIHICTpallii Ta CYCHiJIbCTBA B IJIOMY.
JIumie TakMM YMHOM MOYKHA 3a0€3MEeYUTH MAaKCUMaJIbHY KOPHUCTH BI1Jl TEXHOJIOTIH Y

HaBYaHHI Ta MIATOTOBII MaOYTHIX MOKOJIHB O BUKJINKIB CY4aCHOTO CBITY.
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BUKOPUCTAHHS NPOBJEMHUX CUTYAIINM Y ®OPMYBAHHI
NPUPOJHUYOI KOMOETEHTHOCTI MOJIOAIIMX HIKOJISIPIB
3ACOBAMM IHOOPMAIIMHUX TEXHOJIOI'TH HA 3AHATSX 3
IHTETPOBAHOI'O KYPCY « III3HAIO CBIT»

Xomwok Harauisa Boronumupisna

BUKJIa/IaYKa MMPUPOTHUINX JUCITUTUTIH,
BUKJIaJIavKa BHINO1 KaTEeropii, CTapIia BUKIa auka
Becusinka Anacracis

CrynenTka

K3BO «Jlyupkuii negaroriyauii kosemk» BOP

M. JIynpk, Ykpaina

CydacHa ocBiTa YKpaiHM aKTUBHO OOpPUTHCA 3 TaKUMHM BUKIUKAMH, SK
MoBHOMacIiTabHa BiliHAa, HemocTaTHA (iHAHCOBAa MIATPHUMKA BIJ JICP)KaBH,
HEOJHAKOBUH JIOCTYII /10 SIKICHOI OCBITH Y PI3HUX PErioHax JAep:KaBH, HU3bKa OIUIATa
mpail BYUTEINIB, HEOOX1IHICTh MOJEPHi3allli HaBYaJbHUX MPOTrpaM, MIrpaiisi MOJOI1
TOLIO.

VYci TpyaHoIl, 3 SKMMU 31IITOBXY€EThCS YKpaiHChbKa OCBITA, MOXHA MOAO0JATH
3a JOTIOMOTOI0 PI3HUX METOJIB, Cepell SIKUX METOJ 3pOCTaHHs 1HHOBAI[IWHOCTI, 110
pPO3YMIEThCS K BIPOBA/KEHHS HOBUX METOAMK HABYaHHS, 1HTEPAKTUBHOCTI Ta
1HMBIAyai3allli OCBITHROTO MPOIIECY.

HaiikpamumMu gomoMiKHUMU 3aco0aMu I TIEJAroriB y peaiisallii 1boro
METO/AY € aKTMBHE BUKOPUCTAaHHA 1H(OpMAIIfHUX TEXHOJOTIA Jisi MOKpPAIEHHS
CBO€1 mparli B 3a/laHUX YMOBaX, MOCTiIHE BIOCKOHAJIEHHS CBOIX 3HaHb Ta HABHYOK,
y4acTh y TPEHIHTAX Ta Kypcax 3 MiJBUILIEHHS KBaidikarlii.

[legarorn akTUBHO BUKOPHCTOBYIOTh HOBI METOI HAaBYAHHS Ta KOPUCTYIOTHCS
Cy4YaCHUMH TEXHOJIOTISIMH y CBOill mpakTuill. BaxxmmBo BpaxoByBaTH TOTpeOH Ta
IHTEpEeCH KOXHOTO 3/100yBaya OCBITH, CTUMYJIIOBATH iXHIA OCOOMCTICHUI PO3BUTOK
Ta CAaMOBH3HAYCHHSI.

A 3acTocyBaHHS 1HTEPaKTUBHHX METO/IIB HaBYaHHS MOXE OyTH KOPUCHHUM JJIs

CTBOPEHHSI CHPUSATIMBOI aTMOC(hEepH Ta PO3BUTKY COLIAIBHUX HABUYOK Y JITEH,
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0CO0JIMBO B YMOBaX CTpecy Ta HecTaOUTbHOCTI [1].

VY cy4acHHX yMOBax pO3BHUTKY OCBITH B YKpaiHi, B KOHTEKCTI BIIPOBA>KEHHS
HOBOi YKpaiHCHKOi IIIKOJIM, aKTyaJlbHUM CTa€ MUTaHHSA (POPMYBaHHS MPUPOAHUYOL
KOMITETEHTHOCTI 3/100yBadiB OCBITH.

JInst focATHEHHS 11i€1 METH Ba)KJIMBO BUKOPUCTOBYBATH 1HTEPAKTUBHI METOU
HaBYaHHS, TakKl SK TNPOEKTHU, JOCHIJKEHHS, CIUIbHE pO3B'sI3aHHS MPOOJIEMHHUX
CUTyallld, a TaKOX aKTHBHE BHUKOPUCTAHHS CydacHUX TexHosorid. Kpim Toro,
HEOOX1IHO CTUMYJIIOBAaTH PO3BUTOK KPUTHYHOTO MUCJIEHHS 3/100yBadiB OCBITH, iX
3IATHICTh aHANI3yBaTH 1HQPOpPMAIlIO0 Ta MpUMaTH OOIPYHTOBaHI pimeHHS. Takox
BAOXJIMBO BpaxoOBYBaTH IMIJBUINECHUN aKIEHT Ha CHIBOpami B TIpynax Ta
KOMYHIKAI[IO, IO CIIPHUsI€ HE JINLIE 1HTEIEKTyaIbHOMY, a i COLIaJIbHOMY PO3BHUTKY
3100yBaviB OCBITH.

VY KOHTEKCTI (hopMyBaHHS MPUPOJHUYOI KOMIETEHTHOCTI 3700yBaviB OCBITH
1H(MOpMaIliiiHI TEXHOJIOTII BIAIrpaloTh KIOYOBY POJIb Y HaBYaIbHOMY Tipoiieci. Cepen
HUX MOXHA BHM3HAUYUTH BUKOPHCTAHHS EJEKTPOHHUX IMIJPYYHUKIB Ta OHJIAMH-
pecypciB, IHTEPAKTUBHUX BIJICOYPOKIB Ta CUMYJIAIINA, BEO-CEPBICIB JIsi MMPOBEACHHS
JNOCIIUKEHb Ta EKCIEPUMEHTIB, a TaKoX CHEelIaJi30BaHOr0 MPOrPaMHOIO
3a0e3nedeHHs JJIs aHalli3y JaHuX Ta MOJCIIOBAHHSA MPUPOAHUYMX sBUI. [HTErparis
1IUX 3ac00iB y HABYAJIILHHUI MPOIIEC JO3BOJISIE 3pOOUTH HABYAHHS OUIBII JTOCTYITHHUM,
[IKaBUM Ta €()EKTUBHUM, CIPHUSIOYM PO3BUTKY 1H(MOpPMAIINHHOT Ta TEXHOJOTIYHOI
IpaMOTHOCTI 37100yBayiB ocBitH [1].

Ha 3ansTsx 3 iHTerpoBaHOro Kypcy «f mi3Hawm CBIT» 37100yBadl OCBITH
JeTajbHINIe JI3HAIOThCA MPO HABKOJUIIHIA CBIT 3 BIJIACHUX CIIOCTEPEKEHb.
CrioctepexxeHHsI Jal0Th MOXJIMBICTh 3700yBayaM OCBITH BCTAHOBJIOBATH (PakTH 1
(hopMyIIIOBaTH CaMOCTiMHI BUCHOBKH, aJI>Ke ITiJ] 4ac CIIOCTEPEKEHHSI BOHU HE MPOCTO
CIIyXaloTh, a TPUCIYXAIOThCS, HE MPOCTO TUBISATHCA, & TPHUIAUBISIOTHCS, YBaXKHO
PO3IIISIa0Th 00’ €KT, MO0 CTBOPUTH HEOOX1THI YSIBJICHHS TIPO HHOTO.

3HaHHSA, SIKI ITH 3700yBalOTh Mij] 4ac CIOCTEPEKEHHS, CTAIOTh OCHOBOIO IS
PO3BUTKY KPUTUYHOIO MHUCJIEHHS, BCTAHOBJICHHA CyTi, 3aKOHOMIPHOCTEH,

B3a€MO3B’SI3KiB 1 3aJIGKHOCTI, CKIIQJHUX y3arajbHeHb, cucremaTu3arii [1].

251



[HpopmariitHi TEXHOOTIT aKTUBHO 3aCTOCOBYIOTHCSI Ha BCIX €Tamax HaBuYaHHS
IHTErpoBaHOTO Kypcy «Sl mi3Haio CBiT», aJKe€ BOHM HEOJAMIHO JOMOMAraiTh SIKICHO
BUKOPUTOBYBATH METOJIUKY MPOOJIEMHOTO HaBYaHHS MOOJIIIUX IIKOJISPIB.

Crenugika 1HTErpoBaHOTO Kypcy «Sl TMi3HAIO CBIT» TOJSATae y CTBOPEHHI
CHOPSATIMBUX YMOB [UIsi (opMyBaHHS y JAiTell NPaBUWIBHOTO YSBJICHHS PO
HABKOJIMIIHIN CBIT. 3a/lal0UUCh TaKOI0 METO0, MEAaroru akTUBHO BIIPOBAIKYIOTH
METOJIMKY MPOOJEMHOTO HABYaHHS B OCBITHIA mMpoIlec, a/ke KOXXKHE 3aHATTA 3
IHTETPOBAHOTO Kypcy «S mi3HaIo CBIT» CTaBUTH 3700yBauaM OCBITH HOBE IIPOOJIEMHE
3aBJIaHHA.

HaiioueBuaHIIIMM TIPHUKIIAIOM IBOTO € TMPOBEACHHS XBUJIMHKHU CIIOCTEPEIKEHB
Ha TOYATKYy KOXKHOTO 3aHATTS 3 IHTErpoBaHOTO Kypcy «S mizHaro cBiT. [IpobieMHi
NUTaHHS 3 XBHJIMHKHA CIIOCTEPEKCHHS 3aJieKaTh BiJ MOPH POKY, M dYac SIKOi
IIPOBOAMTHCS XBUIIMHKA CTIOCTEPEKECHHS.

KoHkpeTHHii mnpuKiIag XBUIMHKH CIOCTEPEKEHb BHUIUIMBAE 3 TeMH <«
CIIOCTEpITaro 3a MPUPOJ0I0 BOCEHW». [[ITU AOCIIKYIOTh Takl MPOOJIEMHI MUTAHHS:
Sxi 3mMiHM BiIOyJIMCA 3 TPYHTOM 1 BOJIOIO B CTaBKy IMOPIBHAHO 3 JiToM?; Yomy
B110yIMCS 111 3MIHU?

HactynHuii eram XBWIMHKM CIOCTEPEKEHHS TOJSATa€ B y3arajlbHEHHI
CIIOCTEPEXKEHb 3a POCIWHAMU 1 TBapUHAMH, TYT Tepea 3100yBayaMHu OCBITH
MOCTAIOTh TaKi MPOOJIEMHI 3aTUTaHHS:

SAxi 3minm BiAOynucs 3 nepeBamu, Kymiamu, TpaBamu? ; I1{o BinOyBaeThCcs B
KUTTI TBapuH y BepecHi? Yomy BiAOyBarOThCS T1 UM 1HII 3MIHM BOCEHHM B >KHUTTI
TBapyH?

[Tin gyac mpoBeNEeHHS XBWJIMHKH CIIOCTEPEXKEHHS 37100yBadi OCBITH OIIHIOIOTH
cTaH noroju. [ns uporo KOpUCTYIOThCS 1H(MOPMALIMHUMHU TEXHOJOTIIMH, a CaMe
MoOUTbHIM 3acTocyHKOM «lloroga&Pamap», 0COOMMBICTIO SKOTO € MOMKIIUBICTH
TI3HATHCS TOTOYy Y Oyb-SKOMY MICIIl CBITY, 110 3HAXOIUTHCA Ha KapTtax. [list BCix
KapT € aHiMallisd, BKJIIOYAlOYu: NMOroAy B pealbHOMY 4Yaci, IPOrHO3 Ha HalOIMxK4i
5-15 xBuiMH, TPOTHO3 HA TOTOYHHWM JIeHh Ta HACTYIIHI JHI, pajap MOToau 1 pagap

omajiB, pajap TeMInepaTypu i BiTpy, pagap OmauckaBok Toiro (Pucl.).
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3aBTpa

Puc. 1. Bikna nporpamu «Ilorona&Pangap»

[Ile ogaUM MOOUTBHUM 3aCTOCYHKOM, SIKMM MOXYTh CKOPUTATHCS 3100yBadyi
OCBITH JIJIS1 TOCTIPKCHHSI CTaHy MOTOJIA HE JIUIIE Y CBOEMY MICTI, a i B Oyb-IKOMY
Mmiciii Ha KapTi, € «Google maps». Tam JiTH MOXYTh 3HAWTH, HANPHKIA]I,
TEMIIEpaTypy MOBITPS B TENEPINTHROMY Yaci y TaKuX MicTax fk XapkiB, Kui, Ozneca
TOIILIO.

[Tpoxoasun nmepenauIioMHy TeAaroriyHy npakTuky Ha 06a3i Jlynpkoro mirero
Ne23 y 2 — A xnaci, MHOIO Oy aKTHBHO 3aCTOCOBAaHI pi3HI BUAM 1H(GOPMALIHHUX
3ac001B y X0/l BUBUCHHSI OCBITHROTO KOMIIOHEHTY « Sl Ti3HaI0 CBIT» Jyisi JOpMyBaHHS
MIPUPOTHUYOI KOMIIETEHTHOCT1 MOJIOAIIUX MIKOsApiB. [1i yac 3acTocyBaHHS METO/I1B
po0JIEMHOTO HaBYaHHS, MHOIO OyJIO CTBOPEHY MTPOOJIEMHY CUTYAIllO, SIKY 3700yBayli
OCBITH MOTJIM BUPILIUTH Yy IHTEpakTUBHOMY cepenoBulli «Kahoot!» - «V skuit yac Bu
crocTepiraiy HaOLIbII JTOBrY 1 KOPOTKY TiHb?». 1100 po3B’s3aTH 110 HaBYAJIbHY
po0semMy, He0OX1JHO BUKOHATH TaKl PO3yMOBI U MPAKTUYHI Jii: BUMIPSATH JOBKUHY
TIHI BIJI THOMOHA 3paHKy, aHAJOTI4H1 J