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THE PROBLEM OF STRENGTHENING SPHERICAL MENISCI
3AJIAYA SMIHHEHHSA COEPUYHUX MEHICKIB
Smoliar A.M. / Cmoasip A.M.
c.t.s., as.prof. / k.m.H., 0oy.
ORCID: 0000-0002-5714-473X
Miroshkina I.V. / Mipomkina 1.B.
c.L.s., as.prof. / K.m.H., 0oy.
ORCID: 0000-0001-7878-4421
Cherkasy State Technological University, Cherkasy, Shevchenko boulevard, 460, 18006
Yepracvkuil 0epacasHull mexrHoao2iunuil yHieepcumem, Yepracu, oyns. [llesuenxa, 460, 18006

Anomauin. B cmammi po3zensdaemuvcs npodiema 3MiYyHeHHs. CepuyHux MeHicKig 3i CKId.
Cohepuuni meHicku € KOHCMPYKMUBHUMU eleMeHmamu nimanvhux o0 'ekmis. Hebeszneunumu 0ns
MEHICKI8 € 000AMHI HOPMAIbHI HANPYICEHHS Y NPUNosepxHegoMy wapi. Ilpononyemuvcs yi obnacmi
nonepeoHvbo Hanpyxicumu. [l 66€0eHHs CMUCKVIOUUX HANPYHCEHb Y NPUNOBEPXHEBULl ulap
NPONOHYEMBCA 3ACMOCY8AMU 00POOKY NOBEPXHI MEHICKA eNeKMPOHHUM npomeHem. Busnauenns
obnacmeti 06poOKU nompebye 0emanbHO20 AHANIZY HANPYHCEHO-0ephOPMOBAHO20 CMAH) MEHICKA.
Jna yboeo 6 pobomi BUKOPUCTNIOBYEMBCS ABMOPCLKA MeOPis 0CeCUMEMPUUHUX NPOCHOPOBUX Ml
ma Ha ii ocnosi IIK «Inmeepany.

Knrwouoei cnosa: smiynenns, cpepuunuii MeHick 3i cKa, eneKmpoHHO-NPOMeEHe8d MexHO02is,
Hanpysiceno-0epopmosanutl CmaH, meopisi 0CecUMempuyHuUx NpoCMOPOsUX Mil, NPOSPAMHULL
komnaekc "[nmeepan”.

Beryn.

CdepuyHi MEHICKM € KOHCTPYKTHBHUMHU €JIEMEHTaMHU JITaJbHUX O0O0'EKTIB,
KopaOJIiB, MABOAHUX 00'€KTIB, IHIIUX Cy4aCHUX MAIIIMH. 32 TEOMETPUUHOIO (HOPMOIO
BOHU MOXYTh OyTH BIJHECEHI JO0 OCECUMETPUYHUX CPEpPUYHUX OOOJOHOK.
HapanTaxxeHHs1, SKOMy TIIJal0ThCS Taki OOOJOHKH, MOXKE€ MaTh CUMETPUUYHUMN, abo
HECUMETPUYHHUI XapakTep. Marepian [ BHUTOTOBIISIIOTECA OOOJIOHKHU JIyKe
PI3HOMAHITHHM — BiJ] METajdy N0 ONTHYHOIO CKJa Ta KEepaMiKu. YMOBU pPOOOTH
MEHICKIB T€X BiJIPI3HIIOTHCA.

Tak chepuyHi MEHICKH, IO € KOHCTPYKTHBHUMHU €JI€MEHTAMU HOCOBUX YAaCTHH
JiTanbHUX 00'€KTIB, MMiJl 4ac poOOTH 3a3HAIOTH JIii 3HAUYHUX YAAPHUX, TUHAMIYHUX Ta
TEIJIOBUX HABAHTAXKEHb, MOB'I3aHUX 3 BUCOKUMH EKCILTyaTaI[itHUMU IIBUIKOCTSIMHU.
MarepiaioM momiOHUX OOOJOHOK, BHUXOJSYHM 3 IPHU3HAYCHHS JITAIHHOTO 00'€KTa,
4acTO € ONTHUYHE CKJIO YW Kepamika, MIIHICTh SKUX OoOMexeHa. 3 Jpyroro OOKy,
npobsieMa MIITHOCTI CepUYHOTO MEHICKa - II¢ mpolJjieMa ICHyBaHHSA Ta HaAIHHOI
pobOTH yChOro JiTaNbHOTO 00'ekTa. TOMy 30UIBIIEHHS MIITHOCTI MEHICKa —
3MIIHEHHSI MEHICKA — Ha/I3BUYAHO BaXJIMBA 3a7a4a B 3a0€3MeUeHH] poO0YOro CTaHy
JTanbHOro 00'€KTA.

3agaya 3MIITHEHHS MEHICKAa 3 CKJIa UM ONTHUYHOI KepamiKu Mae OOMEXKEHHS y
BUIJISIAI HEMOXJIMBOCTI 3MIHM HOro reoMeTpuyHoi (opmu 3amis 30epekeHHs
ONTUYHUX BiacTUBOCTEH. Lle mpu3BOaUTH 10 HEOOXITHOCTI MOIIYKY HETPaAUIIHHUX
METO/IB HIJIBUIEHHS MEXAHIYHOI MIIITHOCTI MEHICKA.

OCHOBHHUI TEKCT.

B [1] 6yna 3anponoHoBaHa METOJIMKa 3MIIIHEHHS MEHICKA 332 PaxyHOK 3aJ]aHOi
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3MiHU (PI3MKO-MEXaHIYHUX BJIACTUBOCTEH MaTrepially HOro MpHUIIOBEPXHEBOIrO IIapy
€JIEKTPOHHO-IIPOMEHEBOIO 00p0oOK0or0. OCHOBHA 111es Takoi "3amaHoi 3MIHH" TOJIsITae
B CTBOPEHHI II€BHMX CTUCKYIOUMX HampyXeHb 3a paxXyHOK TMPOTpiBaHHSA YH
MPOIUIABJICHHS €IEKTPOHHUM MPOMEHEM THUX 30H MPHUIOBEPXHEBOIrO IIapy MEHiCKa,
IO MPAIlOI0Th HAa PO3TAT MiJ Yac WOro eKcIulyartallii, 1 Jie BUHMKAIOTh KPUTHUYHI
HAIpPYKEHHsI pO3TATY.

Busnauennss 30H OOpOoOKM TOBEpPXHI MEHICKA EJIEKTPOHHHM IPOMEHEM €
MEepIIMM BaXXJIMBUM €TalioM pO3B'sI3Ky 3aaadi Woro 3minHeHHs [1, 2]. Lleit eran
MoTpedye AeTaabHOr0 aHali3y HalpyKeHO-1e(opMOBaHOTO CTaHY MEHICKA.

Jlis  TpoBeACHHS TAaKOTO aHami3y 3acTOCOBaHA, pO3poOJieHAa aBTOPaMU,
CHeliagizoBaHa Teopisi 0CECUMETPUYHUX MPOCTOPOBUX TiJ [3].

d=0, 1uy :
| g1 Mita
| ¢
=
~ D :
S = W —
= 3! 40
o) |
! 10° 24 ,1 *=10° MITa/m
EO (yenmp onopHoi NOGEPXHi) A ,,; ,,i, 7; ,,g, ,,i, ,,;
3
~ |
™~ |

¢ ( (yenmp menicka)

Pucynok 1 - MeHick, cxemMa ii0oro KpimnjieHHsi, pO3paxyHKOBa cxeMa

3a poO3paxyHKOBY MOJAENTh MEHICKa MpUHHATAa OCEeCHMETpUYHa cdepuyHa
obononka (pucyHok 1), sika posrisgaerbcs B chepuyHiid OpTOrOHAIBHIA CHCTEMI
koopauHat {6,s,7} (TOBIIMHY MeEHICKa 30UIBIICHO IS KpaIloro Bi3yaJlbHOTO

CHOPUMHATTS). 3a MOYATOK KOOPAMHAT MNPUUHATHN 1eHTp O ONOpHOI MOBEPXHI
pangiycom RY, sixa moOymoBaHa Tak, 1mo0 HampsIMOK OCi 7 CHiBMAjAaB i3 TBIpHUMH

TOPIIEBOI MTOBEPXHI MEHICKa. BOKOBI OBEpXH1 MEHICKA IO BIJHOIICHHIO JI0 OMOPHO1
MOBEPXHI PO3MINIYIOTHCS JIOBUIBHO 1 BHU3HAYAIOThCS PIBHSHHAMU 1T = h™ (S) Ta

r = h'(s). He3Baxaroun Ha Te, M0 OOKOBI MOBEpPXHi MaroTh cepuuny (Gopmy 3
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omHuM uHeHTpoM, GyHKUii h™(s) # const i h*(s) # const. lle € Hacmigkom

PO301KHOCTI IEHTPIB chep ONMOpHOi Ta OOKOBUX MMOBEPXOHb.

HaBaHTakeHHsI Ma€ BUTIISA 30CEPEHKEHOI OJMHUYHOI CHITH, IO MPHUKIaIcHa B
3€HITI MEHICKa B3J0BXK OCl cuMeTpii. JlJis MeHICKa Take HaBaHTA)XEHHsI HaWyacTille
BUKOPHUCTOBYETHCS MPU HATYPHUX EKCIIEPUMEHTAX JOCTIIHKEHHS MOr0o MeX1 MIITHOCTI
[4]. TIo TopueBiii moBepxHi s = 0 i mo yacTuHi 60K0BOI h™ () MEHICK KOHTaKTye 3

€JIEMEHTAaMU KOHCTPYKI[T KOpITyCy. YMOBHM KOHTakTy II0 TOPIEBI MOBEpXHI
3MOJIEJIbOBAH1 SIK KOB3HE OOMHMpaHHs (HEPYXOME B HAmpsSMKY OCl §), MO0 OOKOBIif
noBepxHi h*(s) — 3a JONOMOrOI MNPYXKHHMX CTEPXKHIB CKIHYEHHOI MKOPCTKOCTI

1,k 5 (B HAIIPSIMKY OCi 7).
di3uKO-MeXaHIuHl XapaKTEePUCTUKH CKJa Taki: MOAyJb TpyxkHocTi FOHra -
E = 8,38 - 10*MIIa, xoedimienT Ilyaccona - v = 0,23.

CuMetpiss HaBaHTa)XCHHS, YMOB 3aKpIIUIEHHS Ta TEOMETPUYHA CHUMETpIs
J03BOJISIIOTh  BIAHECTH MEHICK JO OCECUMETPUYHHUX C(HEepUUYHUX OOOJIOHOK.
OcecuMeTpu4HHUI  HampyXeHo-neopMOBaHUN CTaH TakuX OOOJIOHOK  Ja€
MOKJIUBICTh PO3TJISAATH JIMIIE CHUMETPUYHY IOJIOBUHY MeHicka. Jlisi BIAKUHYTOI
YACTUHU MOJEIIIOETHCS BBEICHHSM I10 OC1 CUMETpIi KOB3HOTO 3aTUCHEHHSI, PyXOMOTO
B HaIpsIMKY OCi 7.

UucenpHy peanizallifo TOCTaBJIEHOI 3ajayl BUKOHAHO 3a JIOIIOMOIOIO
pPO3pO0JIEHOr0 Ha OCHOBI TEOPIi OCECUMETPUYHUX MPOCTOPOBUX TiJ MPOTrPaMHOIrO
KomIuiekcy «Iarerpanm» [5].

[TapaMeTpu yuCENBHOTO MPOIIECY TaKi: CTEMiHb IMOJIHOMIAIBHOI anmpoKCUMAIlil
npuiiHatud N = 6 [2, 6], aBTOMaTUyHUN BUOIP JIOBKMHU KPOKY IHTETpyBaHHS

BU3HAUeHni abcomotHoro 10”7 Ta BimHocHOro 10~ * moxmbkamm iHTerpyBaHHS.

BuzHaueHHs 3MIHHUX MAaTpUYHUX KOE(QILIEHTIB B KOXHIM TOYIll 1HTEpBATY
IHTETpyBaHHS TMOB'SI3aHO 3 OOUYMCIIEHHSM IHTErpajiB MO TOBLIMHI. BoHH
o0umcIoBaIMCh HAOMmKeHO 3a hopmynamu Herotona-Koteca 8-ro mopsiiky TO4HOCTI
3 KOHTpOJIEM MOXMOKHM 3riJHO 33JaHKX 3HauYeHb abcomoTHoi 10~ * Ta BimnocHoi 1073

MOXUOOK 1HTETPYBaHHSI.

Jlns MeHicka OyB OTpPHUMaHHMH BEKTOp MEpPEMIIeHb Ta TEH30p HaIpy>KEHb.
AHaJ3 po3MOLIYy 130JiHIM KOMIIOHEHT TEH30pa Hampy>XeHb BKa3zye€ Ha IXHiH
MIPOCTOPOBHUI XapakTep, Ha 3HAYHY 3MiHY HampyXeHO-Ie(pOpMOBAHOTO CTaHy IIO
TOBIIMHI OOOJIOHKU. ['paHNuYHI yMOBH Ha OOKOBUX IMOBEPXHSX 3aJ0BOJIBHAIOTHCS 3
noxubkow & < 3%. HeOesnmeunumu 111 CKISHOTO a00 KepamidyHOTO MEHICKA €

J0/IaTHI Hanpy>XeHHS G.. L{i HOpManbHI Hampy»XEHHsI MO BEJWYWHI CIIBCTaBHI 13

30BHIIIHIM HAaBaHTAXCHHSIM 1 3HAYHO MEPEBUIIYIOTh 3HAYCHHS 1HIIMX HOPMAJIbHUX
HaIpyXeHb G, Ta Gg. BUCOKMII piBeHb 3HAUEHb HANPYKEHb G, MOXKE MPU3BOJAUTHU JI0

YTBOPEHHS TPIIIMH Ta PYWHYBAaHHA caMOro MeHicka. HaWOiumplux 3HA4YeHb, MpHU
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3aJlaHOMy HaBaHTaXX€HHI, G, HaOyBalOTh y 3€HITI MeEHICKa Ha moBepxHI h (s)
(6, = 0,9 MIIa).

Sk BUIHO 3 pO3IMOAUTY HAMPYKEeHb O, Ha PUCYHKY 2, 00JIACTh JOJIATHUX 3HAYCHD
X Hampy>KeHb Ha OOKOBiil MoBepxHiI h™ (S) 0OMEXKy€eThCS 3HAYCHHAMH KOOPIWHATH

s > 5,97 - 1072 M, Ha 6GoxoBiii moBepxni h*(s) —3,93-1072M =5 = 5,03 102 m.

Pucynok 2 — I30.1iHil HAPYKEeHb G, TA Gg

OO6nactTi BUHUKHEHHSI JTOAATHUX O, MPOMOHYETHCS OOPOOJSATH EIEKTPOHHO-

IPOMEHEBOI0  TEXHOJIOTI€I0  3auid  30UIBLICHHS  MOJYJs — MPYXKHOCTI B
IPUIIOBEPXHEBOMY MIapi Ta BBEIACHHS B MPUIOBEPXHEBHH IIap BiJ'€MHUX
MOTIEPE/IHIX HANPY>KeHb O,. BenmuumHa 1UX TapamMeTpiB  3aJeKUTh  BiJ

XapaKTEPUCTUK €JIEKTPOHHOTO MPOMEHS 1 HE MOBHHHA IMEPEBUIIYBAaTH 3HAYCHb
HaIPY>KEHb MPH SKUX MOKIIUBE PyHHYBaHHS MIPUTIOBEPXHEBOTO APy MEHICKa.

BucHoBkmu.

B crarti mocraBieHa 3amada mpo 3MIIHEHHS CHEPUYHOTO MEHICKa 31 CKJa.
3anpomnoHOBaHO JJIi IIbOTO BUKOPHUCTATH €JIEKTPOHHO-IIPOMEHEBY TEXHOJIOTIIO.
O6poOka MoOBEpXHI MEHICKa €JIEKTPOHHUM MPOMEHEM MPU3BOJUTH O YTBOPEHHS B
MIPUTIOBEPXHEBOMY IIapl CTUCKYIOUYMX HampykeHb. Obiacti oOpoOKM BH3HAYEHI 3
aHaJi3y HanpyxeHo-1ehOopMOBaHOIO CTaHy MeHicka. Ile 06macTi 10aTHUX 3HAYCHB
HOpPMaJbHUX HANpy»XeHb Ha OOKOBMX TMOBEPXHSIX MeHicKa. [l oO4ucieHHs
KOMIIOHEHT TEH30pa HaNpy>XeHb 3aCTOCOBaHA ABTOPChKA TEOPis OCECUMETPUYHUX
MIPOCTOPOBUX TLJI TA CTBOPEHHUI Ha 11 OCHOBI IPOTrPaMHOI0 KOMIUIEKCY «IHTerpam.

ISSN 2663-5712 6 www.sworldjournal.com
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Abstract. The problem of strengthening spherical menisci made of glass have been presented
in the article. Spherical meniscuses are structural elements of various flying objects. Positive
normal stresses in the near-surface layer are dangerous for meniscuses. They can be compensated
by compressive stresses which occur when the surface of the meniscus is treated with an electron
beam. Determination of the treatment areas requires a detailed analysis of the stress-strain state of
the meniscus. The authors use their own theory of axisymmetric dimensional bodies and the
software complex "Integral” to determine the meniscus treatment areas.

Key words: strengthening, spherical glass meniscus, electron beam technology, stress-strain
state, theory of axisymmetric dimensional bodies, software complex "Integral”.

Cratps otnpasinena: 05.08.2022 r.
© Cwmomsip A.M, Mipomikina [.B.
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PROBLEMS AND PROSPECTS OF THE PRODUCTION

OF GLUTEN-FREE BAKERY PRODUCTS IN UKRAINE
MMPOBJIEMU TA NIEPCIIEKTUBU BUPOGHUIITBA BE3I'JIOTEHOBUX
XJIBOBYJIOUHUX BUPORIB B YKPAIHI
Lanska V. D. / Jlancbka B.Jl.
postgraduate / acnipanm
Fedorova D. V./ ®exoposa /1. B.
d.t.s., as.prof. / 0.m.H., ooy.
ORCID: 0000-0002-9443-2941
State University of Trade and Economics, Kyiv, Kioto str., 19, 02000
epacasnuii mopeogenvHo-ekoHomiunutll yHieepcumem, m. Kuis, eyn. Kiomo, 19, 02000
Slashcheva A. V. / Ciaamesna A. B.
c.t.s., as.prof. / K.m.H., Ooyenm
ORCID: 0000-0002-8195-8944
ResearcherIlD H-6972-2018
Donetsk National University of Economics and Trade
named after MykhailoTugan-Baranovsky, Kryvyi Rih, Tramvaina str., 16, 50005
Jloneyvkutl HayioHATLHUL YHIGEpCUMEm eKOHOMIKU I mOop2ieni
imeni Muxaiina Tyean-bapanoecvrkozo, m. Kpusuii Pie, éyn. Tpameatina, 16, 50005

Anomauin. B pobomi pozensioaromecs nepcnekmusu cmeopeHHs 6 YKpaini ma ceimi
besentomenosoi xnivooynrounoi npoodykyii. Memorw cmammi € eussumu npooiemu ma GU3HAYUMU
nepcnekmusy 8UpoOHUYMEa 6e321omeHosux Xnibooyiounux eupodie 6 Ykpaini. Busnaueno, wjo
PUHOK  be3entomenogoeo xaiba 6 Ykpaini 6kpail HenacuueHuil NpoOYKYIEIO GIMYUSHAHO2O
BUPOOHUYMBA Ma  Yell Ce2MeHm  3ANOBHIOEMbCS  GUKIIOYHO — NPOOYKYIEID — 3AKOPOOHHO2O
BUPOOHUYMBA, KA € HEOOCMYNHOIO 3A YIHOIO OISl WUPOKUX 8epcme nacenenus. Lle ceiouums npo
AKMYAIbHICMb  PO3GUMKY YbO20 CEKMOpPY PUHKY XAi000yiounux eupobie Ompumani HAyKogo-
meopemuyHi Oani 00380JAI0Mb GUHAYUMU NPIOPUMEMHT HANPAMKU CMBOPEHHS MEXHON02Il
bezentomeHosux Xuioooyn0uHUX 8Upo0bis, Wo nepeddauarms BUKOPUCMAHHS CHOHMAHHUX 3AK8ACOK,
onepayii 4acmko8020 3a6aplo6anHs 0e32I0MEH08020 OOPOUIHA, NOULYK CMPYKMYPOYMEOPIOBAYIE
071 Oe32110MeH08020 MICMA HA OCHOBI HAMYPAIbHOI KIIMKOBUHU (A0IYYHOT ma KapmonisiHoi) ma
cnocobis mpusanoco 30epicanHs be3enmeH08020 Xaioa.

Kniouogi cnosa: 6eznromenogi xni6oOyniouHi upoou, besentomerHose OOPOWHO, CHOHMAHHI
3aK6ACKU, POCTUHHA KITMKOBUHA.

Beryn

AHami3 pUHKY CIIOKWBAaHHS TMPOIYKTIB XapuyyBaHHS B JIOMOTOCIIOIapCTBAX
CBIJTYUTH, 110 32 0OCSATaMU CIIOKUBAHHS XJ110 Ta XJIIOHI MPOAYKTH MOCIIAI0Th 3 MiCIIe
y parfioHi yKpaiHIliB, Y TOM Yac SK MOJIOKY 1 MOJOYHUM MPOAYKTaM HAJICKUTH |
Miclle, a OBoYaM 1 OamTaHHUM KyJbTypaM — 2 Micle. 3a CTaTUCTUYHHMH JTaHUMH
CepeIHbOMICSIUHE CIIOKMBAHHSA XJ110a 1 XJIIOHUX MPOIYKTIB CTAHOBUTH 8,1 KT Ha OJHY
0co0y. OCHOBHUMHU TpEeHAAMH PO3BUTKY XJIIOHOrO pUHKY YKpaiHM BU3HayeHO: 1)
PO3LIMPEHHS] ACOPTUMEHTY B HAIpPSMKY O3JI0POBJIEHHS Ta 30UIbIIEHHS MNPOAaXiB
Ap1OHOIITYYHUX CBIXKUX BUPOOIB, KkpadToBoro BHCOKOSKICHOTO Ta
BUCOKOMApPKUHAIBHOTO XJi0y 3 ypaxyBaHHSM MOpajJ HYTPILIOJOTiB Ta IHTEPECIB
CHOXXKMBauiB; 2) 3MiHa (opmaTy CHIBOpall 3 TOPrOBEJIbHUMH MEPEKAMH 1
MTOBEPHEHHS iX JO MOYaTKOBOI Creliaii3allii — MocepeHUIITBA MI>)K BUPOOHUKOM Ta
CHOKMBAa4€M 3 BHUKOPHCTAHHSIM BHINIYKM 3aMOPOKEHUX HamiBpaOpHUKaTIiB Ta
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BIJIMOBOIO BiJ MOBHOT'O ITMKJIy BUPOOHHUIITBA XJi0a y Mepexi; 3) BHUKOPUCTAHHS
TEXHOJIOT1H TMMOOKOro MPOTIKaHHS (DI3UKO-XIMIYHUX, KOJIOIAHHUX, O10XIMIYHUX Ta
MIKpOO10JIOTIYHUX TPOLIECIB MPUTOTYBaHHA TICTa; 4) BIPOBAKEHHS 1HHOBAIIWHUX
pecypco30epiralounx TEXHOJIOTIH; 5) OCBOEHHS HOBHUX PHUHKIB 30yTy NpOAYKIIii
TpUBAJIOro 30epiraHHsA, 3abe3NeueHHs] BUPOOHUIITBA BUCOKOSKICHUX 3aMOPOKEHUX
HaniB(aOpukaTiB A HOTPeO BHYTPILIHBOTO 1 30BHIIIHBOTO PUHKY [1].

Taoauus 1 - O6csaru BUpoOHUITBA XJ1i0a Ta XJ1i000y 104HUX BUPOOiB B YKpaiHi
nporsirom 2019-2021 pp.

2019 2020 2021
Ne IToxa3uuk
THUC. T % THUC. T % TUC. T %
1 | Xm0 x)uTHII 9,3 0,9 6.5 0,7 6,6 0,8
2 | X6 nimeHnaHuR 4491 | 41,9 | 408,1 | 419 | 351,2 | 41,1
3 | X0 KMTHBO-TMICHHIHUI | 3/ 3 | 319 | 3059 | 314 | 2627 | 308
1 HIIEHUYHO-KUTHIN
4 | BupoOu 6ynouHi 2652 | 24,77 | 2453 | 252 | 225,2 | 264
5 | Xm0 a1€THIHUHN 1,6 0,1 1,5 0,2 1,2 0,1
6 | Xm0 1HIIHM 5,2 0,5 7,7 0,8 7,2 0,8

IDicepeno: ckradeno 3a oanumu acoyiayii Yxpxaionpom

AHai3 puHKy XJ11000ys104HUX BUPOOIB YKpainu y 2019-2021 pp. (tabmuns 1)
CBIIUUTh, 10 TUTOMUM 0OcAr BHUpOOHUIITBA XJiOy pgietuyHoro (y T. .
oe3rmoTeHoBoro) ckinangae 0,1% Ta 3anuiIaeThCs HE3MIHHUM B OCTaHHI POKH, TOOTO
LIEW CErMEHT PUHKY € BKpAail HCHACUYEHUM.

OCHOBHHUIT TEKCT.

[lutaHHIO PO3POOKH TEXHOJIOTIM OE3TITIOTEeHOBUX XJI1000yJIOYHNX BUPOOIB
OPUIUISIOTh yBary HayKOBLI Ta BUpPOOHMKM Oaratbox KpaiH cBity. IIpoGnema
CTBOpPEHHSI O€3IJIIOTEHOBUX XJ11000yJI0YHMX BHUPOOIB € aKTyalbHOK 1 B YKpaii,
OJIHAK MOTPeOU HACEICHHS B HUX 3a0€3MEUYyIThCS TIEPEBAKHO JOPOTOI0 IMIIOPTHOIO
MPOYKII€0, TOMY Mail)keé BECh AaCOPTUMEHT OE3TJII0TEHOBOTO XJi0a B KpaiHi
MPEACTABICHUM  3aKOPJOHHUMHU  (MIOJIbCHKUMH,  ITAMMUCHKUMH, HIMEIBKIMHU)
BUpOoOHUKaMH, a came: «Bezgluten», «Glutenex», «Dr. Schar», «Balviten», «Gluten
Free Life», «Abonetty, «GFL», «Gullon», «Sonko». IIpu mpomy minu 3a 100 r
IMIIOPTHOTO  O€3TJIIOTEHOBOIO TMPOAYKTY CKJIAJaloTh Bl 86 TpH. 1 BHILE, LIO
BUKJIIOYAE€ TaKWW KpUTEpId MPOAOBOJIBYOI O€3MEKH, SIK JOCTYIHICTh I[bOTO BHUIY
MIPOJIOBOJIBCTBA JIJISL BCIX BEPCTB HACEIICHHS.

OcTaHHIM YacOM NUTaHHS CHOKHUBAaHHS OE3TJIIOTEHOBHX MPOAYKTIB CTa€E BCE
OUTBIII aKTyaJIbHUM. 3a PI3HUMHU JAHUMH, YACTKa HACEJICHHS 3 TINEePUYTIUBICTIO 0
TJIIOTEHY KOJHUBAETHCA 1 B cepenHboMy cTaHOBUTH 10%. 1% HaceneHHs miiaHEeTH
CTpakJa€ Ha a0CONIOTHY HENEPEeHOCHMICTh TIIIOTEHY (Ileliakito, ado TIIIOTEHOBY
eHTeponartiio). besrmoreHoBa AieTa, Ba)KIMBOK CKJIAJ0BOIO AKOI € XJ1000yJI04H1
BUpPOOU, Mae OyTH OE€3yMOBHOIO OCHOBOIO IIOJIEHHOTO paIlloHy XBOPUX Ha IENIaKiio,
a TaKOX PEKOMEHJIOBaHa MPH ayTOIMyHHUX 3aXBOPIOBAHHSX: €HIOKPUHHOI CHCTEMU
(TpeoimguT XamMMOoTO, THCYJIH3AIeKHUN aiaber, Oe3IuIiaas Ta iH.), KPOBOTBOPHOI
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cucteMH (TIEpHIII0O3HA aHEeMis Ta 1H.), HEpBOBOI cucTeMu (eHiedaomnaris, po3CcisTHUI
CKJIEpO3, XBOpoOa Aubliraiimepa Ta iH.), CIIOIYYHOI TKAaHUHHU (CHCTEMHHUN CKIIEPO3,
BITUIITO, pEeBMATU3M Ta 1H.), BHYTpIIIHIX OpraHiB (MIOKapAWUT, HecrenupiaHuii
BUPA3KOBUW KOMIT Ta 1H.), Cyrjdo0iB (peBMATOigHUN apTpUT Ta 1H.),
PO3MOBCIO/IKEHICTh AKUX 30umblmiaca Ha (ol mangemii Covid-19 3a paxyHoOk
CIOTBOPEHOI peakilii iMyHHOI cuctemu Ha Bipyc SARS-CoV-2 [2].

Biamosinno o xonrmeniiii Codex Alimentarius, 6e3rmoreHoBi («gluten-freey)
Xapy4oB1 MIPOJYKTH — 11€ TIETUYHI BUPOOHU, SIKI HE MICTATH MIICHUITIO, )KUTO, SUMIHb Ta
oBec abo0 iX riOpUaM 1 B IKMX BMICT INIFOTEHY HeE nepeBuInye 20 MI/Kr NpoayKTy, 110
nepeadoayae  KOHCTPYIOBaHHS BHUPOOIB Ha OCHOBI MPUPOAHOI OE3IJIFOTEHOBOI
CUPOBUHHU; a00 Taki BUPOOU, IO MICTATH MIICHUIIO, KUTO, SUMIHL Ta OBeC abo ix
riopuay, fKi NPOMILIM CHEUiaibHy MONEpPEeNHI0 OOpOOKYy s BUIAJEHHS 3 HUX
[JIFOTEHY 1 B AKUX KIHIIEBUM BMICT TVIFOTEHY 3HaXOJauThcsl Ha piBHI Big 20 mo 100
MI/KT TIpOAYKTY. B miboMy Bumagky nependadaeTrbes OloKkaTaTiTHYHE BUJATICHHS a00
Moaudikarlis TIIOTEHY y TIIOTEHBMCHIN cupoBuHi [3].

CremianicTd XapyoBOi MPOMUCIOBOCTI TiJ] TEPMIHOM «TJIIOTEH» PO3YMIIOTh
Oinku mieHul (TJIIOTEHIH Ta TUIAJIMH), K1 yTBOPIOIOTH KieikoBuHy. OpHak, B
MEJUYHIN TPaKTUIIl Ta 3TiAHO OMIMIAHOT MIXKHAPOIHOI TEPMIHOJOTII «TIIIOTEH)
BU3HAYA€TbCS sIK OuIkoBa (TposyamiHoBa) dpakiiis mMiieHull (TJaanH), XUTa
(cekamin), stumeHro (ropiein) Ta BiBca (aBeHIH) a0o0 iX riOpuaiB Ta MOXITHI 3 i€l
OlnKoBOi (pakiii, sIKI MOXYThb OyTH HenepeHocumi naeskumu mroaeMu. Cepen
MPOAYKTIB, SIKI TPAIULIMHO BUTOTOBJISIOTHCS 13 BUILEBKA3aHO! 3€pPHOBOI CUPOBHUHH,
HalOUIbII TPOOJIEMATUYHUM € BHUIOTOBIIEHHS O€3INIIOTEHOBUX XJI10OOYJIOUYHUX
BUpOOIB, OCKUIBKM OCHOBHA poOJib ¥ (POPMYBaHHI iX MOKA3HUKIB SIKOCTI, 00’eMy Ta
MOPHUCTOCTI HAJEKUTh CaMe€ MIIEHUYHOMY OUIKYy — KJIEHKOBHHI, fKa 1 (opmye
ry0uactuii kapkac BupoOy [4].

SIk mpaBuMIIO, 3aCTOCYBaHHS JOOABOK-KOPEKTOPIB CTPYKTYpPU JI03BOJISIE CYTTEBO
MOJIMIIUATA TUTOMHN 00’eM XJ1106a, MOro MOPUCTICTh Ta CMAaKOBI BJIACTUBOCTI. Y
CBITOBIM MpakTUIl I IMITYBaHHS KJIEHKOBHHHOI'O KapKacy BYEHI TMOEIHYIOTh
3aCTOCYBaHHS HATUBHUX Ta MOAM(IKOBAHUX KPOXMaTiB (PUCOBOTO, KyKYypY/I3sHOTO,
COProBOI0, MIIOHSHOTO, KapTOILITHOTO) [6, 9, 11], 6€3rIr0TeHOBUX BUIIB OOpOIITHA
Ta T'1POKOJIOIIIB.

BcranoBiieHo, 1110 OCHOBHMUMH BUJaMU OOpOIIHA JJii BUPOOHMIITBA
OC3MIIOTEHOBUX BUPOOIB € KyKypyI3stHe 1 pucoBe [5, 6]. [lepcrieKTHBHUMU TaKOX €
ix KoMOlHyBaHHS 3 TakUMU BUAAMH OOpOIIHA, SK COpProBe, JUISIHE, HYTOBE,
KBacoJIeBe, MIIOHSIHE, BIBCAHE, a TaKOXK OopoliHa 3 Tedy ado 3eneHoi rpeuku [7-11],
OCKITbKM BUKOPHCTAaHHSI caMe€ TakuxX OE3rJIOTEHOBHX CyMilllel HaJae MOXKIMBICTDH
30ajaHCcyBaTH MPICHYBATUN CMaK XJi0a Ta PO3IIUPUTH ACOPTUMEHT OE3TNIIOTEHOBOI
npoaykitii. JIONMUJIBHUM € TakoX BHUKOPHUCTAHHSI CIM30BOTO HACIHHS (TOOTO Takoro,
1110 HAaOpsIKa€e MPU KOHTAKTI 3 BOJAOKO Ta YTBOPIOE CIU3H), TAKUX SIK HACIHHS 4ia, JIbOH,
0a3uJIiK, TIPYMIl, Ta MIPOTY OJIHHOTO HACIHHS, HAMPUKJIAMI, 3 PINAKy, COHSIIHUKY,
apaxicy, coi, KyYHXXyTy, aMmapaHTy, KOHOTIENb, rap0y3a TOIIIO.

Bukopucranus a100aBOK CTPYKTYpOYTBOPIOBaJIbHOI Aii  (T1APOKOJIOIIIB) B
TEXHOJIOT1i 0€3IIF0TEHOBOIO XJ110a 00YMOBJIEHO HEOOX1THICTIO 3a0€3MEUCHHS B’ SI3KO-
IJIACTUYHUX BJIACTUBOCTEH TiCTa Ta MOT0 ra30yTpUMYBaJIbHOI 3aTHOCTI. SIK mpaBuiio
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BUKOPUCTOBYIOTBCA KaMell (KcaHTaHOBa, TIyapoBa), KapOOKCHUMETHIIIIEI0JI03a
(KMII) Tta rigpokcumnpomimmerwiientono3a ([TIMIL). OcobmuBy yBary 3apas
MPUBEPTAIOTh CTPYKTYpOYTBOPIOBAUl — JKEpesia HaTypajbHOI KIITKOBUHH, & Came:
KIITKOBMHA TMOJopokHHWKaA (mcwiiym) [11] Ta OGamOyka, rapOysoBuii [9] Ta
coHamHukoBui [10] mpoT, sf0dydYHa KIITKOBHHA. Y 3aKOPAOHHUX BUPOOHUKIB
(«Bezgluten», «Gluten Free Life», «Dr. Schar», «Balviteny) Hali011b1I00
MOMYJISIPHICTIO KOPUCTYIOTHCS TCHJIIyM Ta s0Jdy4yHa KIITKOBHHA, OCKUJIBKM BOHH
Iy’K€ TEXHOJIOT14HI Ta MPUBAOIIOIOTH CIIOKHUBAUYIB CBOEKD HATYpalIbHICTIO. BBaxkaeMo
Croci0  CTPYKTYpOYTBOPEHHS 3a paxyHOK BBEACHHS HaTypajdbHUX JKEpel
KIIITKOBUHU AYX€ TIEPCIIEKTUBHUM Ta TaKUM, 0 MOTpeOy€e PeTeabHOr0 BUBYCHHS 1
MOTIIYKY HOBUX JIXKEpes KIIITKOBHHHU.

3 METOI0 TOJIMNIIEHHS CTPYKTypU BHUPOOIB BIAIOTHCA JO BUKOPUCTAHHS
eMyJIbraTopiB, 3aKBacoK, (hepMEHTIB aMUIOJIITUYHOI Jii Ta TpaHCTIyTaMiHA3M, a s
MOKPAIICHHS XapyoBOi IIHHOCTI — MOJIOYHHUX Ta SIEYHUX MPOAYKTIB, OLIKOBUX
130JI4TIB Ta KOJareHBMIiCHUX OUIKiB TommIo [12].

Bci mocnmigHukM Ta CroKMBavl BiA3HA4YalOTh, 10 X0 Ha OE3TIIOTCHOBOMY
OOpoIIIHI, K TPAaBWIO, Ma€ MPICHUN cMak Ta Omigy cKopuHKy. L[poro Hemoiiky
MOKHa M030aBUTHCh, BUKOPUCTOBYIOYHM JIOJATKOBUHM KOMIIOHEHT, SIKHUWA CHpHsE
(GhOpMyBaHHIO CMaKO-apOMAaTHYHOTO KOMILIEKCY XJjiba, a came: 3aKBacKH
CIIOHTAHHOTO OpOJIIHHS. 3aKBaCKU 1HTEHCU(]DIKYIOTh HAKOIIMYEHHS KUCJIOT y TICTI Ta
NPUIIBUALIYIOTh TPOLECH HOro JA03piBaHHA. Y pPe3ylbTaTi KUTTENISIBHOCTI
MOJIOYHOKUCIMX OakTepid roTOBHM XJII0 Mae sICKpaBO BHUPaXEHI CMak 1 apomar,
CIOCTEpITAa€ThCA 1X MO3UTHBHUM BIUIMB Ha 00’eM XJiba Ta WOro MOPHUCTICTb.
VYcTaHOBIEHO, IO JOAAaBaHHSA 3aKBAacOK 13 OOpoOIIHA KPYII'SHUX KYJbTYp
IHTEHCU(IKYE HAKONUYEHHS KHUCIOT y TICTI, a TPUBAJIICTh BUCTOIOBAHHS TICTOBUX
3aroTOBOK cKopouyeTbca Ha 10-15 xB mopiBHsHO 3 KoHTposeM [13]. Ile
HIATBEP/UKYIOTh 1 3aKOPJIOHHI JOCTHIAHUKM 3 IcmaHii Ta ApreHTMHM — Ha MpUKJIal
0e3rmoTeHoBOro 31akoBoro OopomiHa [14], TypedunHu — Ha MpUKIaal 3aKBACKH 13
pucoBoro OopomHa [15], Hirepii — Ha mnpukiaagl 3akBacKu 13 KYKypYJI3SHOTO
oopomrHa [16], HiMmeuunHu — Ha TIPUKIIaJIl 3aKBACKH 13 aMmapaHToBoro ooporiHa [17].

[Topsim 3 1uM, HaA CBOTOAHI, JOCI MPOOJEMHUM € TUTAaHHSA TOJOBXCHHS
TPUBAJIOCTI 30epekeHHs O€3rIIOTEHOBUMH BHpoOaMu CBDKOCTI. YUepes BIJACYTHICTH
KJICHKOBUHHU, XJI10 HAa KPOXMAJISIX yKe IMIBUIAKO BTpayae BOJIOTY 1 €IMHUM CIOCOOOM
3aro0iraHHsl YepCTBIHHIO € MaKyBaHHS Ta 3aMOPOXKyBaHHS TOTOBHX BUpPOOiB. Tomy,
BUHANCHHS CIOCO0Y 3aTpUMaHHs MPOLIECY YEPCTBIHHA OE3TIIOTEHOBUX BUPOOIB €
Iy’)Ke aKTyaJlbHUM Ta CBO€YACHUM. MOXIJIHMBHM € 3aCTOCYBAaHHS TEXHOJIOTTUHHUX
3ax0JliB, SIKI MepeadayaroTh rIMO0KI MEPEeTBOPEHHS KPOXMAIO MiJ Yac JO3piBaHHS
TicTa (HampHKIaJ, MOBHE ab0 YacTKOBE 3aBaplOBaHHs OOPOIIHA) Ta BUKOPUCTAHHS
Xap4oBUX  J00aBOK, IO  BOJIOAIIOTH  BHUCOKMMHU  BOJIOTOYyTPUMYBAJIbHUMHU
BJIACTUBOCTSIMU (3aKOPJOHHI BUPOOHUKHU JUIsl IILOTO BUKOPHUCTOBYIOTH TJILEPHH,
parcoBy a00 COHSIIHUKOBY padiHOBaHY OJIiF0, MApPTapyH).

3BaXkKarouu Ha Te, U0 XJI10 € MPOAYKTOM MOBCAKACHHOTO BKUTKY, KOKHOIO JIHS
BiH € MOTPIOHUM 3HAYHIN KUIBKOCTI HACEJICHHs, sIka Ma€ XapuyoBY HENEPEHOCUMICTh
IIIIOTeHy. ToMy, MEpCeKTUBHUM HAMNPSIMOM XJOOMEKapChKOl Trajly3i € CTBOPEHHS
O€3rIIOTEHOBUX  XJII000YJIOYHMX  BUpPOOIB, fAKI 3MOXYTh KOHKypyBaTH 3
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3aKOpJIOHHUMHU aHaJoraMd HE JIMIE 3a IIHOBOK TMOJITUKOI, a ¥ 3a BUCOKUMH
MOKa3HUKAMHU SIKOCTI.

BucHoBkmu.

Bbynu Bu3HaueH1 OCHOBHI MpoOiieMH Yy XJIiOOMEKapChKii Taimysi, MoB’si3aHi 13
dbopMyBaHHSIM PUHKY XJ11000YJIOYHUX BUPOOIB AIETUYHOTO MPU3HAYEHHS, a CaMe —
oesrmoTeHoBoro xiida. BigzHaueHo, 110, HE3Ba)XKalOUW Ha HASBHICTh HAYKOBO-
TEOpEeTHYHO1 0a3u Ta JESIKUX HAYKOBUX pPO3POOOK YKpaiHChKHX (DaxiBIIiB,
O€3rIIOTEHOBUI CErMEHT XJ100MeKapchbkoro puHKY 3anoBHeHUd Ha 99-100%
MPOJIYKIII€I0 3aKOPAOHHUX BUPOOHHUKIB.

Bynu oTpumaHi HayKOBO-TEOPETHWYHI JaHi, M0 JO3BOJISIOTH BU3HAYUTH
MPIOPUTETHI HANPSIMKU CTBOPEHHSI TEXHOJIOTIH Oe3TIIOTEHOBUX XJ1000yI0UHHUX
BupoOiB. IIpoBeneHwii aHami3 peuentyp Ta TEXHOJOTIA JO3BOJUB BHUSBHUTH 1X
nepeBard Ta HEAOJIKH, a TAaKOXX BU3HAYUTH OOOB’A3KOBI CKJIAIOBI pEUENnTyp 1
TEXHOJIOTIYHOTO MPOIeCy OE3rIIOTEHOBOrO XJi0a, a came: CIIOHTaHH!1 3aKBACKU JJIS
dbopMyBaHHS ~ CMaKO-apOMAaTUYHOTO  KOMILJIEKCY,  YacTKOBE  3aBapIOBaHHs
O€3rII0TEeHOBOro  OOpOIIHA, CTPYKTYpPOYTBOPIOBaY HA OCHOBI  HATypajbHOI
KJIITKOBUHHU (SIOJTy4HOT Ta KapTOILISHO1).
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Abstract. The paper examines the prospects of creating gluten-free bakery products in
Ukraine and the world. The purpose of the article is to identify problems and determine prospects
for the production of gluten-free bakery products in Ukraine. It was determined that the gluten-free
bread market in Ukraine is extremely undersaturated with products of domestic production, and
this segment is filled exclusively with products of foreign production, which are unaffordable at a
price for broad segments of the population. This testifies to the relevance of the development of this
sector of the bakery products market. The obtained scientific and theoretical data allow us to
determine the priority directions for the creation of technologies for gluten-free bakery products,
which involve the use of spontaneous leavens, operations of partial brewing of gluten-free flour, the
search for structure-formers for gluten-free dough based on natural fiber (apple and potato ) and
methods of long-term storage of gluten-free bread.

Key words: gluten-free bakery products, gluten-free flour, spontaneous leavens, vegetable
fiber.
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ELECTROPHYSICAL PARAMETERS OF MATERIALS AND
BIOOBJECTS, METHODS AND MEANS OF THEIR MEASUREMENT IN

ELECTROTECHNOLOGICAL PROCESSES
SJEKTPO®UBNYECKUE ITAPAMETPbBI MATEPUAJIOB U BUOOBBEKTOB,
METO/Ibl 1 CPEJICTBA UX UBSMEPEHUA
Kosulina N. G. / Kocyauna H. T'.
d.t.s., prof. / 0.m.H., npog.
ORCID: 0000-0003-4055-8087
State Biotechnological University, Kharkov, Alchevskih str. 44, 61002
T'ocydapcmeennsiii Ouomexnoro2uyecKull yHugepcumen,
Xapwvkos, Anuesckux, 44, 61002

Annomauyun. B pabome paccmompeHvl npobremvl No UCCIe008aHUI0 OUIIEKMPUUECKUX
napamempog Ouo06veKmos8 U MAamepuanios CelbCKOXO3AUCMEEHHO20 HA3HAYEeHUs, Memoobl U
cpedcmea usmepenus: OUIIeKMpU4ecKUx napamempos Mamepuaios u buooseuiecms.

Knroueegvie cnosa: ousnekmpuieckas npoHUYaemMocmn, buo0geuecmso, peirekmomempusl

Beryn.

[IpoBeneHHBIM aHAIM3 TIOKA3bIBAET, YTO DJEKTPOMArHUTHBIM HarpeB (OM)
HarpeB CcIlEeAyeT OTHECTH K 3HeprocOeperaroliel 3JIeKTPOTEeXHOJIOTHH Onarogaps
Py TPEeUuMYIECTB, MO CPaBHEHUIO C OOBIYHBIM TEMIIEpAaTypHbIM HarpeBoM. DM
HarpeB yckopsiercs B 10 pa3 m3-3a cBoeil Oe3mHepnrOHHOCTH W BbicOKOro KITJI
npeoOpa3oBaHUs DHEPTUM B TEIUIOTY, OOBEMHOTO0 M W30HMpaTeIhbHOTO Harpena
oOpa0aTeiBaeMOro MaTepuaia W HMHTCHCUBHOM CYIIKM BIQXHBIX 30H. M3-3a
OTCYTCTBHSI KOHTaKTa C TEIUIOHOCUTEIEM M 3arpsA3HEHUs Cpelbl MPOAYKTAMH
cropanus, ObICTPOTHI HarpeBa M pa3orpeBa U3HYTPU COXPAHSIETCS BHICOKOE KayeCTBO
npoaykra. IIpuMeHeHHME HHM3KOIHEPreTUYeCcKoro wusiydyeHuss OM  sHeprum B
TEXHOJIOTMYECKOM TMPOLECCEe PpPAaCTEHUEBOJCTBA M KMBOTHOBOJICTBA CBSI3aHO C
HAaMMEHBIIMMU  3aTpaTaMd  dSHEPrUd TOPU  MAKCUMAJIbHOM  BIMSHUM  Ha
MH(OpPMAIIMOHHBIE MPOLIECCHl KU3HEAEATEIbHOCTH OMOOOBEKTOB, TaK KaK OCHOBOM
KU3HU SIBIIAIOTCS OOMEH BELIECTB, PHEPrUM, MHPOpPMalMU NPU ACUMMETPUYHOU
CIIMpaJbHOM CTpYyKTYypeE [1].

Onnako  ciaeayeT — OTMETUTh,  4TO  A(@PEKTUBHOE  KCIOJIb30BAaHHE
HU3KO3HEPreTUYEeCKOro ayieKTpoMarHutHoro mojsi (OMII) HeBo3moxkHO 0€3
pa3paboTKu  (PU3MKO-MATEMAaTUUYECKUX  MOJENeH, YUHUTHIBAIOUIMX IapaMeTphl
BO3EHUCTBYIOIIETO OMII 51 JADJICKTPUUECKUE XapaKTEPUCTUKH
CEJIbCKOXO3SIUCTBEHHBIX OOBEKTOB B PACTEHUEBOJCTBE U KUBOTHOBOJCTBE, KOTOPHIE
B OOJIBIIIMHCTBE CITy4aeB HEU3BECTHBI, 0COOCHHO B MUJUIMMETPOBOM (MM) JHaIa30HEe
JUIMH BOJIH.

OCHOBHOM TeKCT.

Xapaxrep B3anmonenicteusa OMII co cpenont onpenensieTcs CBOMCTBaMU CPEIbI:
IUDJIEKTPUYECKOM W MAarHMTHOM NPOHMIIAEMOCTBIO, MPOBOAMMOCTHIO. [lotepm B
Marepuanax u onoosemectsax B CBY u KBY nuamazonax cBsi3aHbl ¢ NOJSIPU3ALMEH
CBA3aHHBIX 3apsAJI0B, OPUEHTALUU JTUIOJIEH, MEPEMENIEHUEM NEPEHOCUYMKOB 3apsiia
(MOHHBIX W SJEKTPOHHBIX). B CIOXHBIX BellecTBax, HampuMep, OHUOJIOTHYECKHUX,
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MOTYT HMMETh MECTO BCE€ OCHOBHBIC BHUbI IMOJISPU3AIMU: DJEKTPOHHAS, HOHHAs,
IUIONbHAA. 3HAYEHUsT KOMIUIEKCHOW JudieKkTpuyecko mnponunaemocta (/IT)
OOJBIITMHCTBA BENIECTB M3MEHSIOTCS C YaCTOTOM, TO €CTh O0Jalar0T JUCTIEPCHECH.
OnuH BUA JUCIIEPCHH ONpenaessieTcs penakcamnueii Jlebast ¢ MUKOM MmorjomnieHus €

Ha 4yactore ——. [pyrou BuJ IUCEpCUM ONPEAEISIETCS KBAHTOBBIMU IEPEXOJAMU B

aTOME€ WJIM MOJIEKYJIE C OJIHOTO JHEPreTHYECKOrO YpPOBHS Ha JAPYroM C IMHUKOM
MOrJIOIEHNd 1Mo 4actore mnepexoaa. [loaTomy OWAIEKTpUYECKHE CBOWCTBA,
ompenensieMble TMPOIeCCaMu, KOTOPhIE TOMHUHUPYIOT B OHOJOTHYECKUX Cpefax,
MOKHO OIKMCATh HA OCHOBE YKa3aHHBIX PEIAKCAMOHHBIX 3aKOHOMEPHOCTEMN.

JIns KIETOYHBIX CTPYKTYp OAMH W3 MEXAHW3MOB IMOJSPU3ALMNU CBSI3aH C
npoueccaMu nepenoca 3apsaoB. [lox aericrBuem BHemHero MII mponecc nepeHoca
3apsiI0OB  IPUBOAUT K BO3HUKHOBEHWIO DIJIEKTPOMArHUTHOTO TMOTEHIMana Ha
KJICTOYHON MeMOpaHe, KOTOPBIN HajaraeTcs Ha COOCTBEHHBIN MOTEHIIUAI MEMOPAHBHI.
ITockobKy KJI€TKa BeAeT ceOsl Kak IUIOJb, MHAYIMpOoBaHHbIN BHemHUM DMII, ona
BO3JEHUCTBYET HA APYTUE JAUIOIHU, YTO MPUBOJUT B KOHEYHOM HUTOr€ K MOTJIOLIECHUIO
OM sneprun. C 1enpio U3y4eHus MOBeJACHUS JUAJIEKTPUUECKUX CBOMCTB MaTEPUAIOB
u OuooBemiects B OMII, BBISBICHUS UX CTPYKTYPbl M COCTaBa, U3MEpeHUs &' u &"
IPOBOAATCS B LIMPOKOM auanasoHe dactoT (ot 0 mo 108 I'm). Takoi mmpoxwmii
YaCTOTHBIM JAUAIA30H HEJb3sl OXBATUTH €IUHBIM METOAOM HU3MEpEeHUU. [l Kaxmou
o0JacT JMama3oHa CYHIECTBYET MPEANOYTUTENbHBIN MeTon. [lpu wuzmepeHun
TUAJICKTPUUECKUX XapaKTEPUCTHK MAaTEPUAJOB BBHIOOP YAaCTOTHOTO JHWarna3oHa
ompenensaeTcss pemaemoi 3agaded. KBazucratnueckrne 3HAUYCHUS AUAJICKTPUUECKOU
MPOHUIIAEMOCTA U3MEPAIOTCS Ha JOCTATOYHO HHU3KUX YacToTax J0 o01acTu
QHOMAJLHOM JUCIEPCUM METOJOM OaUTMCTUYECKOrO TallbBaHOMETpa WU TIO0
3JIEKTPOCTATUUECKOMY CHUJIOBOMY B3aUMOJICHCTBUIO.

N3mepenus AMPIEKTPUYECKOW TMPOHUIIAEMOCTH B TIEPEMEHHBIX  MOJISX
MPEJCTABIAIOT 3HAYUTEIBHO OOJIBIIUA MHTEPEC, YEM H3MEPEHUS MPU MOCTOSIHHOM
TOKE, TaK KaK OHH IMO3BOJISIOT MOJTYYUTh 00Jiee TOUHYI0 MH(GOPMAIIHMIO O CBOMCTBAX
marepuana. OcCoOCHHO IIEHHBI M3MEpPEHHUs B JAUCIEPCHOHHON oOmactu. Mcxoms u3
CTPYKTYpPHOM  OpraHu3allui BEUIECTBA M 337a4, MPEIbSBISIEMbIX HAyYHbIMHU
WCCIICIOBAaHUSIMA ¥ HAPOJHBIM XO3SHCTBOM, METOJbI M3MEPEHHUS SJIEKTPODUZUICCKUX
cBoiicTB BemlecTB B CBY nmana3oHe MOKHO pa3fefuTh HA METO/Ibl U3MEPEHUI B JIMHUU
riepeavr, B CBOOOTHOM MPOCTPAHCTBE U B 00bEMHOM PE30HATOPE.

BonHoBogHble MeTOABl mpemycmarpuBaroT usMmepenue [l ¢ wucnonb3oBaHneM
OMII, HanpaBsieMbIX IOCPEICTBOM MEPEAAIOLIEH JIMHUY — BOJTHOBOJIA, U OCHOBBIBAKOTCS
Ha M3MEHEHHAX (a3bl M aMIUIUTY/bl CTOSTUEH (MK OeryIieil) BOJHbBI MPU MOMEIICHUH
BelecTBa B BOJTHOBOA. Jliist usmepenust JI1 »xuakux, TBEpAbIX U ra3000pa3HbIX BEIIECTB
UCMOJIb3YETCSl METOJl IOJHOTO 3allOJIHEHWSI CEYEHMs BOJIHOBOMA, IPU 3TOM 0Opaser
HCCIIEAYEMOTO BEIIECTBA OMNPEICICHHOW TOJIIMHBI PACHONaracrca B BOJIHOBOJE
BIUIOTHYlO K €ro CTEHKaM M K  KOPOTKO3aMBIKAIOIIE  IUIACTUHKE.
DnexkTpoU3NIECKUEe XapPaKTEPUCTHUKHA HCCICIyEeMOTO BEIIeCTBAa CBS3aHBI  C
M3MEHEHHEM KapTHUHBI CTOSYUX BOJH B BOJIHOBOJE Oe3 obOpasima u ¢ o0pasioMm
ONpPENEIICHHBIMU  OTHOLICHUSIMHU,  SIBIIIOUIMMHCS  PE3yJIbTAaTOM  PEIICHUS
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COOTBETCTBYIOIIMX 3JIEKTPOJAMHAMMUYECKUX 3anad. CienyeT OTMETUTb, YTO METOA
CTOSYEH BOJIHBI MPUCYIIM TaKU€ HEJOCTATKU: U3MEPEHUE TOJIBKO Ha (PUKCHPOBAHHOU
4acTOTE, CJOXKHOCTb aBTOMATM3allMM  IIporecca u3MepeHuil. IIpumenenue
PE30HAHCHBIX METOJOB OCHOBAHO Ha pe3yibTaTax pemeHus ypaBHeHuil OMII mis
KOHKPETHOIo Tura pabodeil BOJHBI U KOHCTPYKIIMHM PE30HATOpa C yYETOM BIIUSHUSA
Ha IoJie u3MepseMoro o0Opaslia, MOMEIIEHHOro B pe3oHarop. Pacuer m usmepenue

!

otHocutenbHOM JIII & W TaHreHca yryua JIHUAJIEKTPUYECKUX TOTEPh 1g O

BBITIOJTHSIIOTCSL Yepe3 H3MEepsSeMble PE30HAHCHYIO YacToTy fo M JA0OpOTHOCTH (o
pe3oHatopa 6e3 obpasmua f; u Q; pe3oHaropa ¢ odpasuom [2]. B nmuHHOBOIHOBOM
gyactu CM jAuana3oHa IIMPOKOE TMPUMEHEHHWE HAlUIM UUJIUHIPUYECKHE U
MPSMOYTOJIbHBIE PE30HATOphl ¢ KoseOaHusmu Buma FEo, wm  Hy,. pm
MCCJICIOBAHUY TBEPABIX JUAICKTPUKOB 00pa3er] JOJKEH ObITh 3HAYUTEITHHO MEHBIIIC
o0beMa pe3oHaTopa M YCTAaHABIMBATHCS MO OCH pe3oHaropa. [Ipu manbix morepsix B
oOpasiiax MCIoIb30BaIUCh KojiebaHus Buna Foyj,, Tak Kak B 9TOM CIIy4ae UMEI MECTO
MaKCUMyM DJJICKTPUUYECKOE TIojJie B 00pasie, a, CJIeIoBaTelbHO, JJOCTUTANACh
HauOoOJIbIIasl YYBCTBUTEIBLHOCTh NpPH H3MepeHusx. lIpu Ooybmmx mOTEpsIX s
MTOHWKEHHSI YyBCTBUTEILHOCTH BBITOJHEE MCIOJIb30BaTh KoJjiebaHus Buaa Hoi,, Tak
KaK MPU 3TOM MUMEET MECTO HYJIEBOE DJIEKTPUUECKOE T0Jie Ha OCU pe3oHaropa. Jlis
MaTepUaJioB C HEOOIBIIMMHU 3HAYCHUSIMU MPOHUIIAEMOCTH U TOTEPh IPUMEHSIETCS
METOJ] TOJIHOTO 3alOJHEHMUs] pe30oHaTopa. TOYHOCTh METO/A IMOJHOTO 3alOJIHEHUS
coctasisieT okoJio 0,01% s mponunaemoctu u 3,0...5,0% ans 12 6.

B merone u3aMepeHus CUIIBHOIOINIOMIAIOMINX >KUJIKOCcTel Ha yactote 9 [Ty
JIUBJICKTPUYECKas MPOHULIAEMOCTh U g O BBIYUCIISIIOTCS 110 N3MEHEHUIO PE3OHAHCHOU

4acTOTHI M IOOPOTHOCTH 0OBEMHOIO PE30HATOPA, KOTOPHIN CBA3aH C 3arpelebHbIM
BOJIHOBOJIOM, 3aIIOJHEHHBIM HCCIIELYEMOM KMIKOCTBIO. [IpUMEHSIOTCS PE30HATOPEI
¢ mobporHocTEI0O Q = 107 m1a mccaenoBanuii HeGONBIIUX M3MepeHuit tgd = 107°

ANIEKTPOPU3NYECKUX  CBOWCTB  MaTepuanoB,  OOYCJIOBICHHBIX  BHEUTHUMH
BO3AcHcTBHsIME  (cBeTOM, u3nmydeHueMm). C  TOMOIIBIO  BBICOKOJOOPOTHBIX
PE30HATOPOB YJAIOCh OMNPEISIUTh BpEeMsl pelakcallid HW BpeMsl CBOOOIHBIX
HOCHUTENICH i  OOJBIIEro KOJIMYECTBA MOJYMPOBOJHUKOB. PenakcanmoHHas
CTIIEKTPOCKOIUST TPEIBSBISCT TOBBIIICHHBIC TPEOOBAHUS IO YyBCTBUTEIBHOCTH
cpencts u3mepenus JI1 no 10°...107,

JlocTOMHCTBaMH PE30HAHCHBIX METOOB SIBISIFOTCS TPOCTOTA H3MEPEHHIA, MAJTbIC
ra0apuThl yCTaHOBKH, ITpUEMIIeMasl OrpeimHocTh & nopsaka 1,5%, a &” — 3...5%,
MaJioe KOJHMYECTBO Marepuaia, HeoOxoaumMoe it u3Mepenus. K HemocraTkam 3Tux
METOZIOB MOXKHO OTHECTH OTCYTCTBHUE CEPHHHBIX pPE30HATOPOB, MEXaHUYECKYIO
TPYIHOCTb M3TOTOBJIEHHUSI PE30HATOPOB C OOJBIION JOOPOTHOCTHIO (KpOME TOTO, JTH000H
PE30HATOP SBISIETCS Y3KOMOJIOCHBIM YCTPOHCTBOM), HEOOXOTMMOCTD OOSCTICUEHIST OOJTBITION
CTAaOMJIBHOCTH TeHepaTopa KojieOaHWi ¥ HEBOBMOKHOCTh M3MEpeHHH & U 1gd

MaTepUasoB ¢ OOJIBIINMU NOTEPSIMHU.

Meton wusmepenust [l martepuamos B CBY ob6mactu ¢ momompo S —
IIApAMETPOB YETBHIPEXITOIOCHUKOB MPEyCMAaTPUBAET UTO NAAAIOIIasi, OTpaKEHHAs U
MpOLIe/IIasi BOJHBI CBA3aHbI MEXKIY COOOM KOMIUIEKCHOW MaTpULIEH PacCesTHUS:
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21 22
rae S;;1 u S — KOMIUIGKCHBbIE KOI((UIMEHThI OTPaXCHHMsS BXOJa M BbIXOJa

YETBHIPEXTOIIOCHUKA; S21 U S22 — KOMIUIEKCHBIE KO3(D(PUIIMEHTHI Mepeadyn B IpsIMOM
1 00paTHOM HANpaBJIEHUU COOTBETCTBEHHO.
JIJIsi CUMMETPUYHOTO YETHIPEXIIOIIOCHUKA BhIpaKEHUA 11 S — OyAyT UMETh

BT
ro(l—-e™)
Se =80 =73 = 3)
l_rz .Z—Zx
S12:S :¥9 (4)

R BN
—Je

rae r:M; X=jrJUuE; Tr=rJue;, r=12-1-f; z=z ﬁ;

NP \ ;

u=u'—ju"; e=¢&"— je"; | — nnmuna obpasua, mm; f — gactora, ['T'w; z — BoaHOBOE

COIPOTHBIICHUE YETHIPEXIOIIOCHUKAa, OM; z) — BOJHOBOE COIPOTHBIICHHE TpPAKTa,
Om.

[Ipyn u3BEeCTHBIX 3HAYCHUSIX S11 U Sy cucteMmy BbipakeHuM (3) u (4) MOXKHO
pPELIUTh OTHOCUTEINBHO & U U:

g:\/D_C,y:\/g, (5)

e _w- (6)
8 1428, +|S|’
Czé;r:ru+n7r,n=0,l,2...; (7)
rO
1-|s
7u=ln-(Pi\/p2—1);P=ry; S|=|87 = 85| (8)

21

N3 Beipaxkenuit (3)...(8) ciaemyeT, yTo OAHOBpPEMEHHOE H3MepeHue Si; U Sy
NO3BOJIAET PEIIUTh 3a7ady ONPENEIICHUS YACTOTHBIX 3aBUCUMOCTEN KOMIUIEKCHBIX
3HaueHu ¢ U u. PaccmorpenHbiM metonam usMmepenus Il marepuaioB U BEIIECTB,
MPUCYIIM CYIIECTBEHHbIE HeNOoCTaTku: OTrpaHWYEeHHAasT TOYHOCTh; 3HAUYMTENbHAs
TPYJIOEMKOCTb Tpolecca u3MepeHuil ¢ u ¢ Tpelyromas; MuepiuoHHocTh nponecca
u3Mepenuii; OTCyTcTBUE JETKOAOCTYHOM 3Kcmpecc-uHpopmannu; HeodxonuMocTsb
CHEIHAIbHO TOJTOTOBIEHHOTO TEXHUYECKOTO IepcoHaja s O0OCIy>KMBaHUS
arnrmaparypsl U MPOBEJICHUS] U3MEPEHUM.

Ycerpanuth  yka3aHHbIE — HEJOCTAaTKU  MO3BOJIIET  METOJl  MMITYJICHOM
pednextomerpun. CyTh METO/A 3aKIIOYAEeTCs B TOM, YTO MaTepUasibl OMOBELIECTBA
[IOMENIAIOTCA B CIENHAIBHYIO BOJHOBOJHYIO HANPABISIOIIYIO CUCTEMY, 4Yepes3
KOTOPYIO IPOMYCKAIOTCS UMITYJILChl TUKOCEKYHIHOMN JUIUTEIBHOCTH [2].

OTpaxkeHHbIE W TpoOILIEAIIMEe 4Yepe3 oOpasel CUTHajidbl MOCTYMAalT Ha
CUMTBHIBAIOIIEE YCTPOUCTBO CTPOOOCKONMUYECKOTO ocuuiorpada, rjae Ipou3BOAUTCS
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crienMayibHasi oOpaboTka wuHGOpPMAIMKM C I1EIbI0  TOJIYYEeHHS JaHHBIX 00
AMEKTPOPHU3NYECKUX  CBOMCTBAX  MaTepuayia.  Vcrmonb3oBaHWE  WMMITYJIBCOB
MAKOCEKYH/IHON JJIUTETLHOCTH TIO3BOJIUT OOECIICUYUTh HEMPEPBHIBHBIA CIIEKTP B
HIMPOKOM ToJoce YacToT. VIMITynbCchbl TPSIMOYTOJIBHOM (OPMBI  OMHCHIBAIOTCSA
BBIPOKCHHUEM:

T T
A mpm ——+<¢f<-*
x(1)= 2 ©)
0 mpu t<——>"+ u t>-—=
2 2

A — aMIUINTy1a UMITYJIbCA; 7, — JJINTENBHOCTh UMITYJIbCA.
Ucnons3ys npeobpazoBanust Oypbe, MOITyUUM:

x(jo) = [x(t)e " dt. (10)

[ToncrtaBuB (9) B (10) cmekTpadbHYIO IUIOTHOCTh CHTHAJIa TOJYyYUM B
CJICYIOIIEeM BH/IE:

sin(a)-i)
x(jo)=A-1, —72 . (11)
a).

u

2
N3 Beipaxenus (11) BumHo, 4T0 X(j®) — HempepbiBHAsA (YHKIUS BO BCEM

JMana3oHe 4acToT.
[Ipu pacTaruBaHuM UMITyJIbCa PACCTOSIHUE MEXKIY HYIsIMU QyHKUuU Xx( jw)

COKpAIlAeTCsl, YTO PABHOCUIIBHO CY)KEHHIO crekTpa. Ilpu ykopodeHuu (CrKaTHM)
UMITyJIbCa, HA00OPOT, PACCTOSIHUE MEXAY HYJISIMU QYHKIUH X( j@) YBEIUUUBACTCS

2
(cmektp pacmmpsiercs). B npenene npu 7, >0 A4 = (const) Toukn w=t—,

T

u

COOTBETCTBYIOIIME JIBYM IE€PBBIM HYJIsIM (QyHKUMH Xx(j®) yHoansaioTcs B

OCCKOHEYHOCTh M CIICKTpaJibHAasA ITINIOTHOCTb CTAHOBHTCA paBHOMepHOﬁ B IIOJIOCE
qaCToT OT —o0 O + 0. B ciydac IpiAMOYTOJbHOI'0 HMIIYJbCa I10JI0OCA YaCTOT

1 .
onpenensercs u3 ycnoBust AF =—. Ona conepxut 90% Bceil 3HeEprun cursana. 1o
T

u

OJIHO W3 TPEUMYIIECTB UMITYJIbCHBIX METOAOB PEPICKTOMETPUHA TIO CPABHEHHUIO C
M3MEPECHUSIMHU HA HENPEPBIBHBIX CUTHAJIAX.

Kpome Ttoro, meton uMmynabCHOW pedIeKTOMETPUH TO3BOJISIET HCCICAOBATH
HEJIMHEMHBIE CTOXAaCTUYECKUE CHUCTEMBI. JIeMCTBUTENBHO, NPEIACTABUM CHUTHAII
UMITyJIbCHOTO pediiekTomeTpa x( jw) B BUAE psiaa BoabTepa, KOTOpBIM JeHCTBYET

Ha BXOJE C HMIYJIbCHOM XapaKTEPUCTUKOU A(t), TO OTKIMK CHCTEMBI (1),
0OyCJIOBJIEHHBII 3TUM CUTHAJIOM BO30YKIEHUS OIPENEISETCS] CBEPTKOM:

y(t)zTx(r)oh(t—r)drz]zox(t—r)-h(t)dr. (12)

B cumBommueckoii 3anvcu Beipaxenue (1.12) Oymer uMeTh Claenyomui BUL:;
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y(t)=x(t)*h(t), (13)

/I 3HaK * — omepanmsi CBEPTKHU.
[Ipouenypa onpenenenuss h(t) ¢ WU3BECTHBIMU X(¢) WU y(t) TPEACTABISAIOT

co0oll mporecc HASHTU(UKAIMU CHUCTEMbI, C MOMOUIBI0 KOTOPOTO HAXOJMUTCS
UMITYyJIbCHAsl XapaKTepUCTUKA cUCTeMBI. [Ipu mepexone w3 BpeMeHHOW OOJacTH B
YaCTOTHYIO 00JIacTh, CBEPTKA TPAHCHOPMHUPYETCS B OTIEPAINIO YMHOKEHUS:
Y(jo)=X(jo) H(jo), (14)
rne Y(jw), X(jw), H( jo) —4yactoTtHbie hopmbl GyHKIMM V(2), X(1), h(t).
Torna, yactoTHas XapakTepucTuka OyJeT UMETh BUI:
H( jo)=~?. (1)
X(jo)

B uneansHOM cilyuae npu HaJW4uu TOYHOU uHGOpMaIuu o GyHKIUAX Y(?) U x(1)
MOXHO C OOJBIIOW TOYHOCTHIO BBITIOJIHUTH OIEPAIi0 OOpamieHus] CBEPTKH, H
BBIYUCIIUTH /i(?), 9TO MOXKET OBITh C/IEJIaHO, KaK BO BPEMEHHOW, TaK M B YACTHOU
00JacTsX.

Takum o00pa3om, 3TO 1MaéT BO3MOXHOCTH HCIOJIB30BATh JOCTOUHCTBA
BPEMEHHOTO MeTOJa (pa3aeiabHOE MOIYYEHUE OTPAKEHHBIX CUTHAJIIOB OT OTACJIbHBIX
HEOJHOPOJHOCTEH  HMCCenyeMoro  OOBeKTa) JUIsl  TMOJYyYeHHUS  YaCTOTHBIX
XapaKTEPUCTHUK, KaK OTAEJIbHBIX HEJTMHEHHOCTEH, TaK U BCEro OOBEKTa B IIEJIOM.
Hanpumep, MoxHO onpenenuTh KO3OPUIIUESHTBl pacCEesTHUS YETHIPEXTTOJIOCHUKOB 10
W3MEPEHHBIM UMITYJILCHBIM CUTHalaM [2].

UccnemyeMbIM 4eTHIPEXTIOIFOCHUKOM MOYKET OBITh CIIEIMAIIBHO BCTPOEHHBIN B
JUHUIO TIepelauyd »dIIEMEHT, y3€Jd KOAaKCUAJbHOTO WM TOJIOCKOBOTO TpPAKTa,
KOHTEHHEp C HCCIEAyeMbIM MaTepuajioM, CBOMCTBAMHU, KOTOPBIX JOKHBI OBITh
M3y4YeHbl B IIUPOKON oOsactu 4vacTtoT. [lpu 3TOM coxpaHsieTCsi BO3MOMXKHOCTh
MCCJICIOBAHNSI BPEMEHHBIX XapaKTEPUCTUK OOBEKTOB, & TAKKE WX HEIUHEHHBIX U
MapaMeTpUYECKUX CBOMCTB [2].

BriBoa.

boimm  paccMoTpeHbl  3NEeKTpodU3MYECKHE TapamMeTpbl  MaTepuaioB |
OMOOOBEKTOB, METOJBI M CPEACTBA HU3MEPEHHUS JTUAICKTPUUECKUX I1apaMeTpoOB
MaTepuasioB u OuooBemiecTB. [IpoBefeHHBIM aHaMM3 IMOKa3ald, YTO METOJ
UMITYJIbCHOM pedIIeKTOMETpUU ISl U3MEPEHUsl 3JIEKTPODU3NUECKUX MapamMeTpoB
MaTepUaioB U OHOBEIIECTB, HAXOISANIUXCS TOJ BO3JACHCTBHEM  Pa3ITUYHBIX
buzndyecknx (QakTopoB SABISIETCS HauOoJee TEPCIEeKTUBHBIM JJI1 HU3MEPEHUS
JTUAJIEKTPUUECKUX MMapaMETPOB MATEPHUATIOB U OMOOBEIIECTB, HO B HACTOSIIEE BPEMSs
OTCYTCTBYIOT PE3yJIbTaThl IPUMEHEHUS METOAa pehIECKTOMETPHUH.
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Abstract. B pabome paccmompenvl sneKkmpogpuzuyeckue napamempsvl Mamepuanos U
OU00OBLEKMO8, Memoodvl U Cpeocmea UMepeHusi OUINIEKMPULECKUX NApaAMempos Mamepuanos u
ouoosewecms. Iloxazano, umo MmemoO UMRNYILCHOU pegrekmomempuu Oni UBMEPEHUs
INEKMPOPUIUYECKUX NAPAMEMPOE MAMEPUALO8 U DUOBeUwecm8, HaAX00AUWUXC NOO 8030eliCEueMm
PA3IUUHbIX  uzuueckux Gakmopos aensiemcs Hauboniee NepPCneKMueHbiM Ol USMEpPeHUs.
OUINIEKMPUYECKUX NAPAMEmpos Mamepuanioe u Ouoogeujecms, HO 6 Hacmoaujee 6pemMs
omcymcmaeyom pe3yibmanmol NPUMeHeHUsi Memooda pedekmomempuu.

Key words: ousnexmpuueckas nponuyaemocms, 6uoogewjecmeso, pegiekmomempus
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Anomauin. Pozensioaemvci  mMemoO  nodyoosu  iHopmayiunoi  MoOoeni  KOHMPOJIO
eracmusocmell 2ipcbKux nopio 6 npoyeci Nno2iudieHHs C8epOlOSUHU 3d OONOMO20K MAKOL
IHmMe2panbHOi OYIHKU K 00 EMHA 2yCmMUHA eHepei.

Knwwuosi cnosa: mooenb. Kommponv, 2ipcvki nopiou, 00’€MHA 2yCMuHd, MeXawiyHa
WBUOKICIb, NPOXOOKA HA 00JIOMO.

Beryn.

PyliHyBaHHS TIpCBKUX TIOpiJ OypOBHM J0JIOTOM Ha BHUOOI CBEPIJIOBUHHU €
CKJIAJIHUM TIPOILIECOM, SKHUM BiJOYBa€ThCA 3a YMOB allpiOpHOi Ta MOTOYHOI
HEBU3HAYCHOCTI 1010 CTPYKTYpH 1 mapameTpiB 00’ ekta. Kpim mporo, 1eit npoiiec €
HEBIJTBOPIOBAaHUM, CTOXaCTUYHUM, HEJIIHIMHUM, 3 €JIeMEHTAMU Xa0Cy 1 pO3BUBAEThCS
omucy. OcoOnuBiI CKIATHOINI BHHHKAIOTh IPU BU3HAYCHHI HEIETEPMIHOBAHUX
30ypeHb: 3HOCY OCHAIIEHHS J0J0Ta, MOPYIIEHb JOCKOHAJIOT TPOMHUBKH, 3MIHH
b13UKO-MeXaHIYHUX 1 aOpa3WBHUX BIACTHMBOCTEM TIPCHKUX TOpia Ta 1H. 3ajada
BU3HAYCHHS BJIACTUBOCTEW TIPCHKUX TOPIJ B MPOIEC] MOTIUOJICHHS CBEPIJIOBUHU
YCKIIQIHIOEThCA 1€ W TUM, IO JJIS OMHUCY IMX BJIACTHBOCTEH BUKOPHUCTOBYETHCS
0araTo TMOKa3HUKIB: TyCTHHA, TBEPIICTb, MOPUCTUCTb, MIIHICTh, MPOHUKHICTH,
OypuMICTh, a0pa3UBHICTh Ta iH., sIKI MOKHA OLIIHUTH JIMILIE B JAOOPATOPHUX YMOBAX,
IO CYTEEBO BIIPI3HAIOTHCS Bl YMOB B CBep/uioBHHI. ToMy BuOip moka3Huka, 3a
JOTIOMOT'OI0 SIKOTO MO>KHa OyJio O OIIHIOBAaTH BJIACTUBOCTI MPCHKUX MOPiJ B MPOILIECi
MOTJIMOJIEHHS] Ha BUOOI CBEP/IVIOBUHM, € aKTyaJIbHOI HAYKOBO-IIPAKTHYHOIO 3a/1a4€l0.

AHani3 niTepatypHux mxepen (Hanpuknazn, [1,2,3 Ta iH.]) noka3zye HeJOCTATHIMI
00’eM TMPOBENECHUX JOCHIIKEHb B KOHTEKCTI BHUKOPUCTAHHS 1HTETPaIbHUX
KOHTPOJIbOBAHUX OIIIHOK BJIACTUBOCTEH TIPCHKUX TOPIJ 1 iX Mozeneid. Tomy MeToro
naHoi pobotu € moOyaoBa MOJENl KOHTPOJIIO BJIACTUBOCTEH TIPCHKUX TOpIT 3
BpaxyBaHHSIM OCHOBHHUX 3aKOHIB 30€pEXEHHs 1 CIPOIIEHHSM MEXaHi3My IpOIECiB
pyWHYBaHHS TOP1J]] HAa BUOOT CBEPIJIOBUHH.

Buxkian ocHOBHOTo MarepiaJy.

di3uKo-MexaHIyH1 1 a0pa3uBHI BIACTUBOCTI TIPCHKUX MOPIJT € TOJOBHUM BUIOM
HEJIETEpMIHOBaHUX 30ypeHb, L0 BIUIMBAIOTh Ha €(EKTUBHICTh MIpoLecy OypIHHA
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HapTOBUX 1 Ta30BUX CBEP/JIOBUH. DbBypiHHS CBEpAJOBUHM NPUUHATO [2+58]

po3rasAaTh SK OaraTOMIpHUN TEXHOJIOTIYHUN MPOLEC, CTPYKTypa Moneml “BXia—
BHX1JT~ SIKOI'O HaBeJieHa Ha puc.l.

Z(f)

- - ™

J’a@ lz.r(ﬂ : l;&r}
u,(t) . A "F x1(0) .
—_— A —‘"'____-' »
M_:(I) .___,_--"‘_'—1\_\ ___/" xA1)

U@ A A E—— X(0)
———————— > e N e
. -‘J_‘ ---------- :'*“"'_‘1—.-
f) 1 * 0
ey cit)
@)

Puc. 1 Crpykrypa moaei “Bxia—BuXia” aJs1 npouecy OypiHHsSI CBepIJIOBUH
IDicepeno [2]

MoskHa BUAUIUTA YOTUPHU TPYIU 3MIHHUX, [0 XapaKTEPU3yIOTh MPOIIEC.

Mo mepmioi rpynu 3minHux U(f), 1o Ait0Th Ha BXOJ1 KEPOBAHOTO 00’€KTa,
BIIHOCSITh TaKl KepOBaHi1 Jii K ochoBa cujia F(f) Ha M0JIOTO, MIBUIAKICTE 0OEpTaHHS
nosiota n(f), BUTpara 6ypoBoro po3uuHy ((f) Ta HOro XapakTepUCTUKHU (TYCTHHA p,
B’SI3KICTh V, BOJHEBUI MOKAa3HUK pH, BMICT MICKYy, IMIBUAKICTh BUTIKAHHS 3 HAcCaJ0K
J0J10Ta).

Hekeposani mapametpu C(¢), ki He 3a7€XaTh BiJ peKUMy OypiHHSA (TUTI J0JI0Ta
1 ioro miametp //, KIJIBKICTh IIAPOIIOK, T€OMETpis 3yO0iB, TITMOMHA CBEP/JIOBUHH,
napamMeTpu KOJOHH OypuiIbHUX TPYO 1 OypoBOi YCTaHOBKH) BITHOCSITH JI0 JIPYTroi
rpynu 3MiHHUX.

Jlo TpeThoi rpynu BIAHOCSTH MOKAa3HUKH mpouecy OypiHHS X(f): MeXaHIuHYy
HIUAKICTh OypiHHS V(f), MPOXOAKY Ha J0JIOTOO A(f), peHCcOBY WIBUAKICTH OypiHHS
v,(?), 3HOLLIEHHS OCHAIEHHs 4(?) 1 onop fosoTa g(7) Ta iH.

UeTBepTy Ipyny CKIagal0Th 30yprorodi BIUIUBH Z(f): cHjia CTaTUYHOTO OMOPY
TEepPTA KOJIOHU OYpUJIbHUX TPyO 00 CTIHKM CBEP/JIOBUHHM, IIACTOBI THCKHU, (DI3HUKO-
MEXaHIYHI Ta aOpa3uBHI BJIACTUBOCTI TMOpiJ BUOOI CBEPJIOBMHU (KOHTAaKTHA
MIIHICTh, IIJJACTUYHICTh, AaOpa3uBHICTh, TYCTHHA, TBEPAICTh, IOPUCTICTS,
MPUHUKHICTH Ta 1H.).

[Tapamerpu pexxumy Oypinus F(¢), n(f), O(f) € KOMIIOHEHTaMH BEKTOpa BXITHUX

KepyBaJIbHUX i
U(r) = UF (), n(1), O(1)), (1)
a MoKa3HuKM nporecy A(f), u(t), g(t) Ta iH. € KOMIIOHEHTAMHU BeKTOopa X(f) BUX1THUX
3MiHHHX.
X(#) = X(h(?), u(2), &(1)). 2)
[Ipr moCTIMHUX BIACTUBOCTSAX pPO30YPIOBAaHMX TMOPIJ OJep)KaHa BeEJIMKa
KUTBKICTh MOJIeNieH, siki 3B’ s13y10Th X(¢) 1 U(f). Bouu MoxyTh OyTH 3amucaHi y dhopmi
PIBHSIHHS “BX1-BHIXT .
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D(F (1), n(t), Q1); h(1), (1), g(1)) = 0. 3)

AHaJi3 piBHSHB, 3aIIPONOHOBAHUX PI3HUMH aBTOPAMH, MOKA3YeE, IO B KOXKHE 3
HUX BXOAWTHh (YHKI[S 3HOIICHHS OCHAIIEHHA [0y0Ta. HemoctatHs BHUBYEHICTH
B3a€MO3B’A3KIB 3HOIICHHA J0JoTa 3 (PI3UKO-MEXaHIYHUMHU 1 aOpa3suBHUMHU
BJIACTHBOCTSAMHU TIPCHKUX TMOPIJA TPU3BEIM 1O TOTO, IO MaTeMaTU4yHI MoJeni
Opolecy TMOTJIUOJIEHHST CBEpPAJOBUH MalOTh BY3bKY 00JacTh 3acCTOCYBaHHS.
BigcyTtHicte MeTomiB 1 3ac0o0iB 1HGOpMAIIIT PO BIACTUBOCTI MOPIA 1 TPO TEXHIYHHIMA
CTaH JI0JIOTa B MpoIIeci poOOTH HE A03BOJIsIE TIIMOOKO BUBYUTH 11€H mporiec. Y TOH ke
yac eMITIPUYHI 3aJIeKHOCTI, OJIepKaHl Ha 6a31 CTATUCTUYHOI OOPOOKHU TaHUX, HETOYH1
BHACIIJOK KOMIUIEKCHOTO BIUIUBY KEpPYBJIbHMX MAiM 1  (PI3UKO-MEXaHIYHUX
BJIacTUBOCTEH mopoau. OJHaK, OCKIIbKM B 1€ JK€ Yac NPaKTUYHHU 1HTEepec
MPEACTABISIIOTh 1HTErPalibHI OI[IHKM BJIACTUBOCTEW TIPCHKUX TMOPIJ, TO TOJOBHA
yBara npuIIIs€TbCsl BABUCHHIO 1IMX 3B SI3KIB.

Ha mnouaTky ckopucTaeMocsi OYEBUIHHM TBEPIDKEHHSM, IO eHepris W, ska
MIBOAUTHCS 13 30BHI J0 MOPOJOPYHHIBHOTO IHCTPYMEHTY, JOPIBHIOE CyMi BUTpAT
eHeprii Ha pyiHyBaHHA MNOpoAM Ha BHOOI CBepIIOBUHU W;, Ha mNpPOCyBaHHS
1HCTpyMeHTY W1 Ha Teruio W; 3a paxyHOK CHJI T€PTs IPU PO3TUPAHHI TOPOAH, TOOTO

W=w,+W,+ W,. 4)

o cTocyeTbCst MOTYKHOCTI, SIKa BUTPAYAETHCS HA MOTJMOJIEHHS CBEP/JIOBUHH,
TO BOHA (JOPMYETHCS T BILTUBOM cvutH F(¢), sika mie Ha gonoto. Cxema hopmyBaHHS
MOTY>KHOCTI, fIKa BHUTPAYaEThCS HA TMOTIMOJEHHS CBEPAJIOBUHU 3 YpaxXyBaHHSM
3HOLIEHHS JlaMeTpy J0JI0Ta HaBeJeHa Ha puc. 2.

G(s)

*Mé - AMGH

F » G5 —

M,

o0
.‘_
Y

AMy

Gs(s) 40_,

Gs(s)

A A J

H
L Gyls) i

Puc. 2 — CrpykrypHa cxema (popMyBaHHsI OTYKHOCTI P Ha MOrJInd/IeHHs
CBePIIOBHHU: Py — nomyorcnicmo nepob6ouozo x00y; Ps , My — nomysicnicmo i
MoOMeHm Ha 8ai npueoody 0010may Mon - MOMeHnm onopy, AKUii CMeopms ONopu
oonomay My — momenm ogueynay; Mo — 3MeHueH s MOMERMY ONopy y 36 A3KY i3
3HOCOM 000MA 3a OIAMEMPOM; R — UWBUOKICMb 00EPMAatHs 08USYHA;,

Gi(s), G2(S), G3(s), G«(s), G5(s) — pyuxyii nepedaui

IDicepeno [3]

I{s1 mOTYXHICTh JOPIBHIOE CyMi JBOX MOTYXKHOCTEH: P; — TOTYXHOCTI, sKa
BUTPAYaEThCsl HA OOEpTaHHS J0JN0Ta, 1 P> — TOTYXHOCTI, SIKa BUTPAYa€ThCs HA
norivu0JeHHs BUOOIO CBepjIoBUHU [4,5].

YacTka TOTYXKHOCTI P;, B 3aJIe)KHOCTI BiJ KOHCTPYKIIi MOPOAOPYHHIBHOTO
IHCTPYMEHTY 1 HOTO TEXHIYHOTO CTaHy, a TAKOX BJIACTUBOCTI MOPOJIU, BUTPAYAETHCA
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Ha TOJOJIaHHS CWJI TepTs 1 MepeTupaHHs mnopoau. Ll dacTka mMOTY’KHOCTI
NEPETBOPIOETHCSI B TEIUIO, a PEIITa BUTPAYAETHCS HA MEXaHIYHy pPOOOTy IO
pyHHYBaHHIO OPOAY Ha BUOOi CBEPAIOBUHU. J[JI1 BU3HAYEHHS MOTYKHOCTI P;”, sKa
BUTPAUYAETHCS HA PYHMHYBaHHA MOPOAH, B [S] 3aMpONOHOBAHO BUKOPUCTATU MOHSITTS
KoeQilieHTa KOPUCHOI A1l MOPOJOPYHHIBHOTO 1HCTPYMEHTY #, KN BU3HAYAETHCS
HACTYITHUM YHHOM.

SIKu10 HE BpaXxOBYBaTH 3aJIEKHICTh MOTYXHOCTI P, Bl BIacCTUBOCTE OypoBOTO
pO34MHYy, TOOTO BBa)KaTW NapaMmeTrpu OypOBOTrO PO3UMHY MPOTITOM OJHOIO peicy
JI0JIOTa CTAIUMM, TO TOTYXXHICTh P. € (yHKII€0 00’€MHOI TYCTUHM €Heprii w 1
00’eMy IpOOYpEHOI CBEPAJIOBUHU B OAMHHUIIIO YaCy

v’ 5
. (5)
ne /[ — niametp aoJsiota
2
3riiHo Teopii posmipHOocTi [5] BenmuuuHM W, P, 1 mf =0,785v/]° TIOBHHHI
3aJI0OBUIBHSITH PIBHSHHIO
fw, P, 0,785v]F) = 0, (6)
sKe B 0€3p03MIpHUX 3MIHHUX IPUBOAUTHCS IO BUTITISILY
P
= O, H = ¢ . 7
A - 7)

o cTocyeTbest MOTYKHOCTI P,, sIKa BUTPAYa€ThCSl HA MOBTOPHE MEpEeTUpPaHHS
MOPOJIY, TO BOHA 3AJICKUTH B1J] 00’ €My MOPOIH, SKUI BUOYPIOETHCS B OJMHHUIIIO Yacy,
BUTpaTH OypoBOro po3urHy () 1 MOro BIACTUBOCTEH, CEPEIHHOTO PO3MIPY YaCTUHOK
niamy, 00’ €MHO1 TYCTHHH €HEeprii w Ta iH.

Taka BenMKa KUIBKICTH MapaMeTpiB HE Ja€ 3MOTY OTpUMaTH MPOCTUM
MapaMeTpUYHUM P JUIS TIOTYKHOCTI P, MeTosioM Teopii po3mipHocTed. Tomy st
PO3KPUTTS MOTY>KHOCTI P, CKOPUCTAEMOCS eMITIPUYHOI0 PopMmyJioro [5]:

P=krY 8
=S (8)

ne k — 0e3po3MipHUl KOE(DIIIEHT, SKUH 3aNCKUTH BiT (PI3UKO-MEXaHIYHUX
BJIACTUBOCTEH TIOPOJHM, BIACTUBOCTEH OypoBOTO pPO3YMHY 1 OCOOIMBOCTEH WOTO
nojayvi Ha BUO1M CBEP/JIOBUHH.

K10 NpUPIBHATH CKJIAJ0BI MOTYXHOCTI P 1 cyMy motyxxHoctedt P. 1 P,, TO
OTPUMAEMO

2 4
nh, +Fv=wcvﬂ2+WCvaﬂ . 9)
3 piBHsHHSA (9 ) oTpuMaeMoO BUpa3 i 00’ €MHOT TYCTUHH €HEPTii
we—HHEY (10)
cvl 2(1 + kvﬂj
Q

PosmipHicTh uncenbarka piBHsHHS (10) [kBT].
[ToryxHicTh P;, sixa moTpiOHa Jyisi oOepTaHHS J0JIOTa, 3B’si3aHa 3 MIBHAKICTIO
0o0epTaHHS 1 CIIBBIAHOIICHHSIM
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P=— 11
' 9757 (11)

1e M — MOMEHT Ha JI0JIOTi.
Toni monenb (10) MOXKHA MepenurcaTi y TAKOMY BUTJISII
. 0001y - Mn + Fy ‘:KBm—eod}

C (

M
[Ipote, nns Toro, mobd po3paxyBaTd 00’€MHY T'yCTHHY €Heprii w, HEOOXiTHO
3HATU KOE(MIIIEHT k, KWW 3aJICKUTH BiJl BIACTUBOCTEH OYpOBOIrO PO3UMHY, a TAKOXK
KOe(]iIIEHT KOPUCHOI Mii MOPOAOPYHHIBHOTO 1HCTPYMEHTY #, KWW 3aJCKHUTh BIJl
yMOB OypiHHS, 3HOILIEHHS OMOp 1 OCHAIIEHHA J0JO0Ta 1 3MIHIOEThCS B yaci. Jlms
IAPOIITKOBUX JOJIT [3]

(12)

n=0,1+0,15,
a ISl alIMa3HUX
n.~= 0,01 +0,02.
BpaxoByroun  QakTuuyHi  BUTpAaTH  €JIEKTPOCHEPTii Ha  MOTJIUOJECHHS

2
CBEPIJIOBUHHU, BCTAHOBJIEHO [4,5], 10 YMCIOBE 3HAYECHHSI BUPaA3y (1+ A 1=79.
0

Tomi 6e3po3mipHUil BUpa3 C(1+ ng 2) B 3HaMEHHUKY Bupasy (17) mopiBHIOE

0,79. Ilpu 301IbIIIEHHI MOTY>XHOCTI P 3Hay€HHs 1IbOTO BUpPa3y HAOJIUKAETHCS [0
OJTMHUAIL.
Otxe Mozenb (12) MokHa mepenucaTy y TaKOMY BUTJISII:
= QLO0MR+ FY B romy® (13)
vA
Sxuro * He mojgaBaTu OypoBuii po3unH B cBepuioBuHy (Q = 0), TO, BUXOASIYH 3
aHayizy mpouecy OypiHHS, MapaMeTp W TOBHMHEH TaKOX JOPIBHIOBAaTH HYIIIO,
HE3aJIeXKHO BiJl IIBHUJKOCTI 00€pTaHHs J0J0Ta 1 0CbOBOI cwiin. Takuii ke pe3ynbTar
oTpumyemo 3 mojeni (12).
OG’emHa TycTUHa eHeprii 1HQOPMAaTUBHO 3B’s3aHA 3 TAKUMH BIJIACTUBOCTSIMH
TPCHKUX MOPIJ K T'yCTHHA, TOPUCTICTh, TPOHUKHICTh, TBEPIICTh, OypuMicTh [3,5] 1
3pocTae 13 30UIbIICHHSAM TJIMOUHU H CBEPJIJIOBUHHU 1 3HOCY J0J0Ta. TunoBuit rpadik

3asiexxHocTi w(H) HaBeieHO Ha puc. 3
W

1
w e ;
%:::::::I::::““ :
1
M:::::::' /l :
Wy | |
wib—" | !
' !

0 H, H, H, H H

Puc. 3 - I'padix 3anexnocri w = f{H)
IDicepeno [5]
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SIKIIO 1S TEHEHLIS MOPYUIyeTbcs y OIK 3MEHIICHHS TOKa3HMKa W , TO IIe
CBIJUUTH MPO BXiJ JI0JIOTa B 30HY 3 aHOMAJIbHO-BUCOKHM ILJTACTOBUM TUCKOM (H, +
H;3).

KonTponb 06’€MHOT TYCTHHH €HEprii w CIpusi€e pO3B’sI3aHHIO TAaKUX Ba)JIMBHX
reoJoro-TeXHOJNIOTTYHUX 3aJad  SK BHUSBJIEHHS MEX IUIACTIB TIPCHKUX MOPI,
BU3HAYCHHSI KOJIEKTOPCHKUX BJIACTMBOCTEH IUIACTIB, OIlIHKA €(EKTHUBHOCTI POOOTH
JOJIT, ONTUMI3allisl IpoLecy OypiHHS 32 KpUTEpIEM

w(x)—cg—>min, (14)

N
min Sni Snmax; zhl :H’ hi >0};

i=1

n

mi max ?

Ac S:{(F;"ni)i—l, N3 Foun SE <K

F;, n;— cuna, mo i€ Ha AOJ0TO 1 MBUAKICTh HOTO 00EPTaHHS y i-MYy pEiicCi.
[lepexing monoTa 13 OAHOTO IJIACTa B IHIIUN CYHPOBOJKYETHCS CTYMIHYATOIO
3MIHOIO TMOKAa3HUKA W , SIKa BUKJIMKAaHA HEOAHOPITHICTIO T€OJIOTIYHOTO PO3Pi3y IO
€HEeProeMHOCTI TipchkuX mopia. Ha Mexi po3airy mopia 3 pi3HUMHU BJIACTUBOCTSIMHU
BUKOHY€ETHCS TaKa YMOBA!

K,>1uK, <1,
P P
2 2
w, V2 AhZ/At s
V1 Ahl/At

sIKa JJa€ 3MOTY PO30OHUTH T'€OJIOTITUHHM pO3pi3 32 00’ €MHOIO T'YCTHHOIO €HEPrii.

Sxmo K, > 1, To 1e o3Havae, 010 JOJIOTO MEPENIIO B MOPOLY 3 OLIBIIOD
00’eMHOI0 T'ycTuHOI eHepri. Skmo K, < 1, To 1e o3Hayae 1o A0JI0TO MEPEio B
MOPOJ1Y 3 MEHIIIOIO 00’ €MHOIO T'YCTUHOIO €HEpT.

BucHoBok.

Po3pobneno  Monenb 00’€éMHOI TYCTHHHM  €Heprii  AK  1HTerpalbHOl
KOHTPOJIbOBAHOT OLIIHKU BJIACTUBOCTEH T1PChKUX MOpP1J HAa BUOOI CBEp/JIOBUHU, SKa
MOKe OyTH BHUKOpHCTaHa JJIi KOHTPOJII MUTOMHUX BUTpAT €HEPrii Ha MOTIHOICHHS
CBEp/JIOBHH, IO JAa€ 3MOTY OI[IHIOBATH BIACTHUBOCTI MOPiA B peajbHOMY dYaci i
3MIICHIOBATH OHJIAWH-MOHITOPUHT BUTpAT €Heprii Ha OypiHHS HAPTOBUX 1 Ta30BUX
CBEP/IJIOBHH.
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Abstract. The method of building an information model for controlling the properties of rocks
in the process of deepening a well using such an integral assessment as volumetric energy density is
considered.

Key words: model, control, rocks, bulk density, mechanical speed, bit penetration.

Crartts Binnpasiena: 17.09.2022 p.
© Mareik I'. /1., Kyumucrenko O.B., 3Bapuu I'.I".

ISSN 2663-5712 27 www.sworldjournal.com



o

SWorldJournal Issue 15 / Part 1 \TQP

https://www.sworldjournal.com/index.php/swj/article/view/swjl15-01-017

DOI: 10.30888/2663-5712.2022-15-01-017

YK 681.513.6
CHAOTIC BEHAVIOR OF INDICATORS OF THE PROCESS OF WELL

DRILLING WITH ELECTRIC DRILLS
XAOTHUYHA MMOBEJAIHKA MOKA3HUKIB NTPOLECY BYPIHHA CBEPJ1JIOBUH
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leano-Dpankiecokuil HAYiOHATLHUL MEXHIYHUL YHIBepcUumem Hagmu i 2asy,
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Anomauia. Pozensoaromvcsi memoou i 3acobu mexniuno2o 00Ky enepeopecypcis, a maKkoic
BU3HAYEHHSL PIBHS eHeP2OCNOJNCUBAHHS NpU OYPIHHI HAGMOBUX I 2A308UX CBEPONIOBUH, 30KpeMd Y
HANPAMKY  MOOEN08AHHA |  OO0CHIONCEHHST OUHAMIYHUX Npoyecie@  (hOpMYBAHHSA  NUMOMUX
eHepeogumMpam Ha  NO2AUONEHHsT  CBepPONIOBUH  md  [HWUX  IHpopmayiliHo-eHepeemuyHux
Xapaxmepucmux eiekmpooypie. Jocnioicyemvcs nogedinka makux noKa3HuKie npoyecy OypiHHs,
K IH(hopMmayiiHo-eHepeemuyHi Xapakmepucmuxkyu enekmpooypie 01 BUKOPUCMAHHA IX npu
nobyoosi  cneyianizo8amoi  asmMomMamu308aHoi  KOMn'tomepHoi  cucmemu  iHMeENIeKMYaibHOL
RIOMPUMKU NPUUHAMMS PILUEHb 8 YMO0BAX HEGU3HAYEHOCMI NPU YAPAGIIHHI NPOYecom GopmyeanHs
NUMOMUX eHeP2oBUMPAam HA OVPIHHA HAPMOBUX | 2a308UX CEEPOIOBUH.

Kniouosi cnosa: enekmpobyp, KoOHmMpOb, eHepaopecpcy, IHGopmayiliHo-eHepeemuini
Xapaxmepucmuxu, npoyecc 0ypinHs, nokasnuxa Xepcma.

Berym.

Binomo [1], mio HaiOUIbII MEPCHEKTUBHUM METOAOM OypiHHS HadTOBHX 1
ra3oBUX CBEPJJIOBUH € OypiHHS enekTpoOypamMu. BoOHHM  BUTOTOBISAIOTHCS
MIPOMUCIIOBICTIO 3 IBUTYHAMH MOTYXHICTIO 10 N = 250 kBT, nanpyroro g0 2500 B,
gactotoro S500'm. Ilpusnaueni BoHM 11 OypiHHA BEpPTUKAJIbHUX, IOXHUIIO-
HaIpaBJICHUX 1 PO3raly’KEHO-TOPU30HTATHLHUX HA(PTOBUX 1 Ta30BUX CBEPIJIOBUH, a
TaKOX 1t OyAIBHUIITBA (PYHIAMEHTIB 1 ()yHIAMEHTIB OIip MOCTIB, JJIsl MPOKJIadaHHs
TpyOOIPOBO/IIB IiJl BOAHUMHU Ta IHIIMMHU MEPEIKOAaMH, Ha BOLy, TOLIO [2].

VY 3B'A3ky 3 AediuUTOM €HepropecypciB 1 3 IHTEHCUBHUM BIIPOBAIKECHHIM
KOMIT'FOTEPHO-IHTEIPOBAHUX TEXHOJOTIA JUIsl ONTHUMI3alli mpoilecy OypiHHS
Ha(TOBUX 1 Ta30BUX CBEPAJIOBUH, CTBOPEHHS E€HEPro3aollapKYIOUHUX TEXHOJIOT1H
OypiHHS CBEPJUJIOBHH € aKTyalbHOIO 3amadeto. [Ipore, aHami3 jiTepaTypHHUX JKEpes
(mampukian, [1, 3, 4 Ta 1H.]) moka3zye HeAOCTaTHIN 00'eM MPOBEICHUX AOCIIKEHb Y
HaIpPsIMKY pO3pOOKH METOJIIB 1 3aCO0IB TEXHIYHOTO OOJIIKY €HEepropecypciB, a TAaKOX
BU3HAYCHHS PIBHS EHEProCHOXXKUBaHHS TMpu OypiHHI Ha@TOBUX 1 Ta30BUX
CBEp/JIOBMH, 30KpeMa y HAaNpsAMKY MOJIEIIOBAHHS 1 JOCHIKEHHS JIUHAMIYHUX
mpoiieciB  popMyBaHHS MHUTOMHUX EHEPrOBUTPAT Ha TOTJMOJICHHS CBEPIJIOBUH Ta
IHIMX  1HOOPMAIIHHO-CHEPTEeTUYHUX  XapaKTepUCTUK  enekTpoOypiB.  Lle
MOSICHIOETBCSI TUM, 110 OypiHHS CBEPAJIOBUH BITHOCUTBHCS JO KIJACy TIOTaHO
BU3HAYCHUX O0O0'€KTIB, 1m0 (QYHKIIOHYIOTH 3a yMOB ampiopHOi Ta MOTOYHOI
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HEBU3HAYCHOCTI 1 epeOyBarOTh ITi/1 BIUIMBOM Pi3HOTO TUITY 30BHIIIHIX 3aBa/l.

4 3B'${3Ky 3 IIUM, METOI0 JaHOi POOOTH € IOCHIAKEHHS TMOBEIIHKH TaKuX
MOKAa3HUKIB Tpouecy OypiHHS, fK 1HGOpMalIHHO-EHEPreTHYHI XapaKTEPUCTHKH
eNeKTpoOypiB  JJIi  BUKOPUCTaHHS  1X  IIpH n06yz[0131 CHeliali30BaHoOl
aBTOMATHU30BAHOT KOMIT'IOTEPHOI CHUCTEMH IHTEICKTYaJbHOI MIATPUMKH HPUAHATTS
pillIeHb B yMOBaxX HEBU3HAYEHOCTI MPU yNPaBIiHHI MpoLecoM GOopMyBaHHS MUTOMUX
E€HEeproBUTpaT Ha OYpiHHA HAPTOBHUX 1 Ta30BUX CBEpAJIOBUH. Bubip mpoiiecy OypiHHS
0oOyMOBJIEHMI THM, IO B KOMIUIEKCI 3aJay BUAOOYBaHHS BYIJIEBOJHIB BUTPATU
eHeprii Ha el Mpoiec € HahOUIbIl BaroMUMH, OCOOJMBO MpU OypiHHI TITUOOKUX
CBEpAJIOBUH 1 OypiHHI Ha menbpi YopHOro 1 A30BCHKOI0 MOPIB.

[lupoke BUKOPUCTAHHS ENEKTPUYHUX JBUTYHIB ISl €JIEKTPOOYpiB, a TaKOXK
MPUBOJIIB pOTOpa OYpOBUX YCTAHOBOK, HACOCIB, JIeOIIOK BHMara€ HeE TUIbKU
MIJBUIICHHS iX SKOCTi, aje ¥ BHUCYBa€ OJHY 3 HAMOUIbII aKTyaJbHUX 3ajad —
HEOOXITHICTh JOCHI/DKEHHS 1X 1H(OpMAaIiiHO-CHEPreTHYHNX XapaKTEPUCTUK 1
po3po0IIeHHS 1H(GOPMAIIIMHUX TEXHOJOTIM Ui IMOOYJOBH CHCTEMH TEXHIYHOTO
00JIIKy CIOXKUBAaHUX eHepropecypciB. Lle B cBoio uepry Bumarae OUIBII JeTaTbHUX
JOCIIKEHb ~ BJIACTUBOCTEH  €IIEKTPOJABUTYHIB  OYpOBUX  yCTaHOBOK  SIK
KOHTPOJIHOBAaHUX 00'EKTIB.

Buxian ocHOBHOTo MaTepiaJy.

HaiiGinpmr  ckiaiHUM BapiaHTOM — EJIEKTPUYHUX JIBUTYHIB Y Tainy3l €
3arjauOJIeHUd JIBUTYH €JeKTpoOypa. ACHHXPOHHI MAcCJIOHAIOBHEHI JBUTYHU 3
KOPOTKO3aMKHEHUHUM POTPOM MPaIo0Th Ha riaubuHi 10 5000 M B yMOBaxX BUCOKOTO
ripauugoro Tucky i temneparypu =~ 200°C. XKupneHHs nOBuUTyHA 30iHCHIOETBHCS 110
CTPYMOIIABOAY, IO MPUKJIAJACHUN B cepearHi OypuibHUX Tpyo. Oany dazy kabdess
3aMIHEHO KOJIOHHOIO OypWJIbHUX TpyO. OCKUIBKH JBUTYH €JIEKTpoOypa Mpailtoe Ha
BHOOI CBEpJIOBUHH, TOMY O€3MOocepeHbO BUMIPATH MOT0 MapamMeTpu HEMOXKIIUBO,
X04ya Jy’K€ Ba)XXJIMBO BCTAaHOBUTH XapakTep poOOTH enekTpoOypa Mpu pPi3HUX
rMOMHAX 1 BU3HAUYUTHM YMOBH, $IKI BHU3HA4YalOTh HAWOUIbII €(EKTHBHI PEXUMHU
OypiHHS CBEP/IJIOBUHH.

OCHOBHOIO XapaKTEPUCTHKOIO €NeKTpoOypa sIK KOHTPOJbOBAHOTO 00'€KTa €
oneparop F(Z, t), 3a TONIOMOTOIO0 SIKOTO BXIIHI MapaMeTpH X(?) EPETBOPIOIOTHCS Y
BUXITHI (1), T00TO Y (1)=F(Z, t)x(t). Onepatop F(Z, t) 3anexuth BiJ BEKTOpa
BUITAJIKOBUX MapaMeTpiB Z, dYacy ¢ 1 € MAaTeMaTHYHUM OIKMCOM POOOTH peasbHOTO
eJeKTpooypa.

KoMmoneHTaMu BeKkTOpa BXIJHUX MapaMeTpiB X(?) € OCbOBE HABAHTAXEHHS Ha
nosoTi P(t), Hanpyra xuieHHs U(t), BuTpaTta OypoBoro po3uuHy (J(¢), dacrora

3MIHHOTO CTpyMYy f(1):
x(O)=xF (@), U@, O@), f@)]. (D
KoMrioneHTaMu BeKTOpa BUXIAHMX 3MIHHUX € TOKA3HHUKHU TPOIECy OypiHHS:
MPOXOJIKa /(?), MBUAKICTH TPOXOJKH V(t), akTUBHA TIOTYKHICTH N(?), BUTOMI BUTPATH
esniekTpoeHeprii W(t) ta iu.:

y@O=yn@), V), N@), W()]. )

Oco0nMBICTIO €NEeKTpOoOypiB € BHUMAAKOBICTH BEKTOpa MapaMmeTpiB Z, sKa
3B's13aHa 3 0COOJIMBOCTSIMH MPOIIECIB HOTO BUTOTOBIICHHS i €KCIUTyaTaIlli.
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ITix yac BUTOTOBIICHHS €JIEKTPOOYpiB, HAIPUKJIIAJ, HANOUIBII PO3MOBCIOIKEHUX
tunis E240-8, E-215-8m, E164-8Mm Ta iH., cmoctepiraerbCs TEXHIYHUH PO3KUA
rapameTpiB BITHOCHO CBOiX HOMIHAJIB.

[Tix gac OypiHHS 3MiHY TapaMeTPiB €IEeKTPOOYPIB BUKIMKAIOTHh TaKi 36ypfo}oq1
@aKTopI/m SK TIJIACTOB1 THCK 1 TEMIIepaTypa, (1)13HK0—MexaH1qH1 BJIACTUBOCTI TIPCHKUX
Mopi, HECTaOUIBHICTh BXIAHUX MmapaMmeTpiB Xx(¢). lle mae mimcraBu BBaxaTu
eNeKTpoOypu  OaraToMipHUMH  KEpOBAaHUMH  OO'€KTaMH 3 HEJNIHIHHUM
HECTalllOHApHUM omepatopoM F(Z,t), Ha BXOAl SKOro Ji€ KBa3iCTalllOHAPHUI
BUTIQAKOBHUI Tiporiec. Hmkdue po3risgaroThCsl pe3ysbTaTH JOCTIIKEHb MOKa3HHKIB
pobotu enekTpolypa tuny E240-8 sk KOHTPOIBLOBAHOTO 00'€KTA.

AHamni3 TEXHOJIOTIYHOTO Mpouecy OypiHHS CBEpUIOBHH IMOKa3aB [3], w10
HalOIbII  1HQOPMATUBHUM MAapaMETPOM, SKHM XapakTepu3ye e(peKTUBHICTD
npoieccy OypiHHSL €JeKTpoOypaMu € MHUTOMI BUTpaTH eneKkTpoeHeprii — W(t),
[kBT'Ton/M] Ha 1M mpoOypenoi cBepsioBuHH. KigbKicTh €HEprii, BUTPAdyeHOi Ha
pYWHYBaHHS TIOPOJIH 3aJICKUTh Bl peKUMY OYpiHHS Ta KOHCTPYKTUBHUX MTapaMeTpiB
JIOJIIT 1 BJJACTUBOCTEH HABKOJIMIIIHBOTO CEPEIOBHIIIA.

st mocnimkeHHs 1HGOpMAaIiiHO-CHEPTeTUYHNX XapaKTePUCTHK eNeKTpodypa
IIPOBEICHI BUMIPIOBAHHS TOTYXHOCT1 N, IO CIOKUBAETHCS TBUTYHOM €IIEKTpoOypa,
MPOXOJAKU /4, MEXaHIYHOI MIBHAKOCTI MPOXOJAKH V), OChOBOIO HAaBaHTA)XXCHHS Ha
nonoto P mpu OypiHHI CBEpIJIOBMHM YycTaHOBKow "Ypanmam 4E" B ymoBax
IIpukapnarcekoro YBP 13 3actocyBanHsiM enektpodypa E240-8 (P,,= 210 kBT, U=
1700 B, 1,= 140 A, nu,,~= 690 06/xB, f = 50 I'm) 3 momotom Tumy 269,9C-I'HY
JporoOuIbKOro A0J0THOTO 3aBOAY. YMOBU OypiHHS: CEPEIHE OChOBE HABAHTAKEHHS
Ha nonoto P = 110 xH, Burpatu 6yposoro posuuny Q = 0,25-107 m*/c, ryctuna ioro
v = 1420 kr/m°, mopona — apriiTu GHCTPHUILKOT CBITH.

[Tutomi BUTpaTu enexkrpoeHeprii W(t) Bu3Ha4ueH1 Ha OCHOBI JilarpaM MOTY>KHOCTI
N(t) 1 mpoxoaku h(t) 3a GopMyII0F0:

W(t)= i\;z((tt)) = ];f((tt)) , kKBT'roa/m.
At

OcCKUTbKM  MIBUJKICTE OypiHHS Ha JOCHIIKYBAaHOMY IHTEpBaIl TJIMOUHM
cBep/yIoBUHU V(t)= 1 m/roa., To aiarpama W(H)pakTUYHO CHiBIAJIa 3 JlarpaMoro
aKTUBHOI MOTYXHOCTI N(?), 10 CBIIYUTH MPO HASABHICTh KOJIHEAPHOCTI IIUX JBOX
MOKAa3HUKIB Mpoliecy OypiHHS.

CratuctuHa o0poOka eMHmipuYHUX JaHUX MO CyTi 3BoAwiack 1o [4,5]:
BU3HAYCHHS 3aKOHY PO3MOAUTY BHUITAJKOBUX BEIMYMUH, BUMIPIOBAHHS E€MITIPUYHOTO
PO3MOUTY [0 IPUHHATOMY TEOPETUYHOMY; TOPIBHSHHS EMITIPUYHUX 1 TEOPETUUHUX
GyHKIIM 10 BU3HAYEHWM KPUTEPISIM Yy3TOJDKEHHS; 17eHTH(IKAIT XaOTUIHUX
MTOCTIIJOBHOCTEH 32 JIOIIOMOT'0F0 TTIOKa3HHUKa XepcTa.

Po3paxyHKu CTaTUCTMYHUX XapaKTEPUCTUK BUXITHUX JaHUX MPOBEACHI 3a
nonomoroto IIK 3a crangapTHUMHU TporpaMamu, IO BIAMOBIJAIOTH MOCTABJIEHIN
3ajaul.

Bces 30Ha po3citoBaHHS TUTOMHUX €HEpProBUTpaT Oyia po3jiieHa Ha rpynu. s
bOro OyJM BU3HAUEHI HAWOLIbIIE 1 HailMEHILE 3HAYEHHS NMUTOMHUX E€HEPrOBHUTpAT.
Po3max R nOpiBHIOE PI3HUII MK LIMMHU BETUYUHAMM:
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R= Wmax o Wmin : (3)

[lincraBuBmKM 4YucioOBl 3HaYeHHs B (3), OTpUMaeMO po3Max IHUTOMHX BHUTpaT
enexktpoeneprii R=187,5kBt'roa/m, sxuit aimuMo Ha 7 Tpymn 3 1HTEpBAIaMHU
h= 26,78 xBT1-ron/m. KinpkicTh rpyn BuzHaumim 3a hopmynorw Crepxeca.

BpaxoByroun, 1o 3Ha4YeHHS BUIIAJKOBOi BEeNIWYUMHU W; € Tphox- 1 Olibiine
3HAYHUMH YUCIaMu 1 00'eM BUOIpku N > 25, po3paxyHOK MapamMeTpiB eIEKTPUIHOTO
PO3MO/IUTY TIPOBEIH IITXOM BBEJICHHS HOBOI BUIAIKOBOI BEIMYUHHU:

"
— -1
W, =W =Wy, 4)
"
hi (s Wz - HOBA BUNAJKOBA BEJIMYMHU;
! . 1D
W; - cepenuHa IHTEpBaIIB;

[ - BenWYMHA iHTEpBaIY,

M=
X

W0:i=1 > (5)

ne k — KITbKICTh IHTEPBaiB.

[TincraBuBim B (5) ynciaoBi 3Ha4eHHs, oTpumanu Wy = 3593,75 kBt roa/m.

ITo ¢opmyni (4) Oynu 3HaljEHI HOBI BUIMAJAKOBI BEIUYUHU [JII KOXKHOTO
1HTepBally 1 3HaiAeH1 moyaTkoBl MomeHTH: O1=- 0.33; 0,=2,3; 0;=-181;0,=114
1 IeHTpasbHI MOMeHTH m; = 2,19; m3 = 0,36; m, = 10,47.

bynmu  oOuucneni cepemHe  3HA4YCHHS W= 1358501 «Brrog/m i
cepenHekBaaparnyHe BigxwieHHs S = 39,65 kBt ron/m.

Ockinbku BioMi po3Mmax (3) 1 cepeaHEKBaIpaTHYHE BIAXUIIECHHS MHUTOMUX
BUTpAT €JIEKTpOEeHepPrii, To Oyia olliHEHa XaOTUYHICThH Mpouecy W(t) 3a 70IOMOro
noka3nuka Xepcra H [5]:

RO (amH, ©)
S(k)
ne k — TUCKpETHUI MOTOYHUH Yac;
S(k) - cepenHbOKBaIpaTUYHE BIIXUJICHHSI;
a - HEBIJIOMHUHA TMapaMmeTp, II0 OOMPAEThCA y 3arajibHOMY BHUIAIKy 13 CYTO
EMITIIPUYHUX MIPUIYIIEHb.;
R(k) — po3Max mociiJoBHOCTI HAKOMUYCHUX BinxuieHb W(i, k).
[Ticns migcranoBku R(k) 1 S(k) B (6) orpumanu:

187,5 H
39.65 =(ak)'' =4,728, (7)

TOOTO, SIKIIO BUOpaTH KoedilieHT a = 2, To noka3Huk Xepcta H Oyne > 2, To6TO
IpoIeCy 3MIHM MUTOMHUX BUTPAT CHEPTii B Uaci BIacTUBA XaOTHYHICTh. L{e mo3Bosse
BUKOPHCTOBYBATH JJIsS aHAi3y METOIM XAOCAWHAMIKA — INTYYHUX HEUpPOMEpEXK,
dbpakTais.

JlJis BUSIBJICHHSI €MITIPUYHOTO PO3MOJLITY BU3HAUMIM MOKA3HUKU acuMeTpii 4 1
exciecy E 3rigHo popmyn [5] :

N —

A=my(m3) 2, ®)
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E=m,m3)~". 9)
[TincraBuBmm y popmynu (8), (9) uucnosi nani, oaepxamu A = 0,11; £ = 0,82.
Ockinbku acumetpiss A # 0 1 exkcuec £ # 0, ToMy BUPIBHIOBaHHS aMIIPUYHOTO
PO3MOILTY TPOBENH, KOPUCTYIOUNUCH y3aralbHEHOK HOPMaJbHOIO KpuBOO Jlarmaca-
[Tapibe.

[TopiBHSIHHS eMIipUYHOI 1 TEOPETUYHOI QYHKIIN PO3MOIiTY YaCTOT MPOBENH 32
KpuTepieM y3romkenns Ilipcona y?, skuii gopisHioe y 2 = 7,98.

ITics 3HAXOMKEHHS ) > BUSHAYMIIM YUCIIO k CTENEHIB BIILHOCTI:

K=n—-r—1, (10)
7€ 1 — YKCJIO0 MOPIBHIOBAaHUX YacTOT;
7 — YHUCJIO MapaMeTpiB TEOPETUUHOI (PYHKIIT pO3MOLITY.

VY namomy Bumnajaky n = 7, r =4, oCKUIbKHK 3akoH po3noaity Jlammaca-I1lapiase
goTtupboxmapameTpuunuii. [ligcrauBmm B (10) 4KCIOBI 3HAYEHHS 1 1 7, OTPUMAJIHU
k=2.Tlpu k=2 1iy?= 7,98 naitbmuxue 3naueHns P(y?) = 0,0183 > 0,01, To6T0
KPHB1 €EMITIPUYHOI 1 TEOPETUIHOT QYHKIIIH PO3MOAUTY YACTOT Y3TOJIKYIOThCS.

JlocnmipkyBaHa eMIipuyHa KpUBa BIJNOBiAa€ BHOPAHOMY TEOPETUUYHOMY
3aKOHY, a II¢ O3Hayae€, MO0 HACTYIHI JIOCHIKEHHS CTalliloHapHOTO Tporiecy W(t)
MO>KHA MPOBOJAUTH, BHKOPUCTOBYIOUM BUOpaHMil 3akoH po3noauty Jlammaca-I1lapibe.

OCKUIbKM MaTeMaTHYHUN amapat aHalli3y CTAI[lOHApPHUX MPOIIeCiB 0a3yeThes Ha
rinore3i eproJaudHocTi, TO Oyna mepeBipeHa eproaudHicTh mporecy W(t) 3a
JIONIOMOTOK0 aBTOKOpEIALiiiHOi PyHKUIT R, (7):

T
wa(f)z% WO (+7)at (11)
0

ae T - 3CyB MK MUTTEBHMH 3HAUCHHSIMHU CUTHAIY;
W(t) - IGHTPOBAHUI CUTHAT;
T— nosxuna peanizauii W (7).
BpaxoByroun, 10 eKCIIEPUMEHTAIBFHO OTpPHMaHa peaji3allis W) e
CYKYITHICTIO JUCKPETHHX 3HA4Y€Hb 4Yepe3 piBHI MpoMiXKKH yacy At iHTepBan (10)
3aMIHWJIA CYMOIO [5]:

1
Ry (7)= Ry (KA =

N—-k . .
> W(@EAOW (iAt +kAt). (12)
i=1

[IpoBiBmM  HeoOXimHI  OOYHMCIEHHS, OTpPUMald  OLIHKY  HOPMOBAHOI
ABTOKPEJISIINHOT (QYHKITIT.

Heninifiny anpokcuMaiiio aBTokopensuiinoi ¢yukuii R, (kAf) nposenw,

KOPHUCTYIOUUCH PIBHSIHHSIM:

F(x, a, B, y)=e alx] cos(fx))cos(7]x)), (13)

ne a =0,95; p=-0,8; y=0,02.
[Toxubka ampoxcumarii ckiagae 0,01. Ockinbku aBTOKOpeENALiiHA (YHKIIISA
R, (kAt) Tpy T—00 HAOMMKAETHCSL 10 HyJIsl, TO JAHUH NPOLEC € EPrOJAMIHUM,
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Bucnosok.

BumnankoBuii mporiec 3MiHU MUTOMUX BUTPAT €IEKTPOCHEPT i, 10 CIIOKUBAETHCS
eNeKTpoOypoM y mporeci OypiHHS HaTOBMX 1 Ta30BHX CBEPIJIOBUH, €
CTAalllOHAPHUM EpProAMYHMM IMPOLECOM 3 TNPOSBAMU XAOTUYHOI MOBEAIHKH 1 3
¢byukuieto posnoauny Jlamnaca-llapibe, 0 1a€ MOXIUBICTh 3aCTOCOBYBATH MOPSII
13 BIJIOMUMH METOJaMH METOAM XAOCIAWHAMIKU JJII CHHTE3Y CHUCTEM KOHTPOJIO 1
YIOpPaBIiHHS.
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Abstract. Methods and means of technical accounting of energy resources are considered, as
well as determination of the level of energy consumption when drilling oil and gas wells, in
particular in the direction of modeling and research of dynamic processes of formation of specific
energy consumption for deepening wells and other information and energy characteristics of
electric drills. The behavior of such indicators of the drilling process as the information and energy
characteristics of electric drills is investigated for their use in the construction of a specialized
automated computer system for intelligent decision-making support under conditions of uncertainty
in the management of the process of formation of specific energy consumption for drilling oil and
gas wells.

Key words: electric drill, control, energy resources, information and energy characteristics,
drilling process, Hurst index
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MHPOBJIEMU BE3IIEKU HA MOPCBKOMY TPAHCIIOPTI 3 TOUYKHU 30PY
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Anomayia. Y pobomi posensoaiomecs npodiemu Oe3neku Ha MOPCbKOMY MPAHCNOpmi 3
noenady iHgopmayiiHux mexnono2iu. /s yboeo po3ensioanucs npukiaou npooaem, AKi MOXCYmb
BUHUKHYMU 8 pe3yIbmami GUKOPUCMAHHSA MUX YU THWUX BUOI8 [HHOPMAYIUHUX MeXHON02il,
HAUOINbW NOWUPEHUX HA MOpCcbKom)y mpauncnopmi. Y npoyeci poszensdy 0yn0 6udiieHo pisHi
HeOOIKU KONCHUX 3 AHANI308AHUX 8UOIE THHOPMAYIUHUX MEXHONO02IU, 30AMHUX MIEI0 YU THUWOIO
Miporo npusgecmu 00 pi3HUX He2aAMUBHUX HACTIOKI8, 30AMHUX HAUUKOOUMU SIK CAMOMY CYOHY, MAK i
moeapy Ha HbOMY, abO eKInajicy, y MexHiuHOMY YU eKOHOMIYHOMY acnekmi. Y pesynomami, 3a
0auuMu NpoedeHo20 aHanizy, Oyl0 NO3HAYEHO BUCHOBKU, SAKI Y3A2aNbHIOIOMb NOOANbUL
nepcneKmuey GUPTUEHHS KOJCHOI 3 AKMYaIbHUX NpoOaeM KOJICHOI iHopmayiinoi mexHon02ii.

Knrwuoei cnosa: npobnemu, 6Oesneka, MOpCobKuil mpaHcnopm, iHGOpMayiliHi mexHono2ii,
CYOHO, Mo8ap, eKinaic.

Beryn

Cratuctuka mnosigomiisge, mo 90 % o0csary MDKHApOIHUX I€PEeBE3CHb Ha
CHOTOJIHIIIHIN JIeHb CKJIaJa€ TPAHCIOPTYBAaHHS BaHTAX1B MOPCHKUM TPaHCIIOPTOM
[1]. 3 upboro BUAHO, III0 MOPCHKUM MEPEBE3CHHSAM BIJIAETHCS JIyXKE BaXKJIMBa POJIb
cydacHOMY CBITi. bynb-ska HeOesleka, sika MOXE HaIIKOAUTH CYJIIHY, TOBapy ado
eKimaxky, Moke BusBUTHUCA (artambHOIO0. Yepe3 Te, m0O Ha Cy4YacHHX cCyJax
BUKOPHUCTOBYEThCSI 0€37114 Cy4acHOTO BHCOKOTOYHOTO OOJaJHaHHS, IO MPaLIoe 3a
normomMoror iHpopmartiitaux Texunonorii (IT), To 1 Hebe3neku, MOB’A3aH1 3 IXHHOIO
MPaBUIILHOIO POOOTOI0, € IyKE BAXIMBUMU Ta MOUMUPEHUMH. e BUX0auTh 3 TOTO,
mo Oyap-sika MoxuOKka y oOYHMCIEeHHsSX abo apiOHa aBapis MOXKE MPU3BECTH [0
(haTabHUX HACIIIKIB.

Sx pizHomaniTHi Buau IT, Tak pi3HOMaHITHI 1 HEOE3MEKH, MOB'I3aHI 3 IXHBOIO
pobotoro. Uum cknagnima ta yu iHma [T, TuM Ouibiia WMOBIPHICT TOTO, 1110 BOHA
MOK€ BUWTH 3 JIa]y.

Jlns 3amoOiraHHsi MOMIOHMX CUTYyallll Kpalle 3HAaTH 3a3/Jalierilb, Y4OTO MOXHa
ouikyBati Bia pizHuX BuAiB IT, mo0 OyTu 3a3maneriap 030pPOEHHM, 1 TOTOBUM
PO3YMITH, 1110 IIOCh MIIIO HE TaK.

IIpo6semu Buais IT 1yt MOPCHKOTo TPAHCTIOPTY

Opniero 3 HaltnmommupeHimux npoodsem ais [T y Bcix ramys3sax, y TOMy 4HCHi i
JUISL. MOPCBKOTO TPAHCIOPTY, € KiOEpBpa3IMBICTh THUX YU IHIIUX 1HOOpPMAIIHHUX
cucteM. Tak y 2017 pomi kibeparaku IMoka3ajid BPa3iUBICTh y HaBITAI[IHHUX Ta
IHIIMX 1H(QOpPMaLIMHUX CHUCTEMax Ha CyJax Ta moprtax. Hampukman: mano micie
BTPYYaHHS Y CUCTEMH aBTOMATUYHOI 17IeHTU(IKAIlT Ta eIEKTPOHHI KapTH, TIyIICHHS
IJI00QPHUX CUCTEM TO3WIIIOHYBAaHHS Ta MAHIMYJIIOBAaHHS CHUCTEMaMH YIIPaBIIiHHS
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BaHTa)KaMU Ta CyJaMH, Y TOMY YMCI, IUUISIXOM BIPOBAPKEHHS MIKIJIMBUX MPOTpam,
porpaM-BUMarauiB Ta BipyciB [2].

Kibeparaku Bce dacTiiie € 4aCTUHOIO Ta IHCTPYMEHTOM 3arajibHOTO 32 33[yMOM
3JI0YMHY, @ HE CAMOJOCTAaTHIM 3JI0YMHOM. 3JIOBMUCHUKH 3apa3 3alliKaBJeHI HE JIUIIe
y KpaabXKIl JaHuX, a 1 aKTUBHO HAMararoThCsl 3PO3YMITH, SK B3ATH MiJ KOHTPOJb
eKCIUTyaTalliiiHI MepexXi Ta CUCTEMHU CyAeH. EBOIOLIS MOPCHKOTO MipaTCTBa MOXE
MPU3BECTH 7O TOTO, IO TipaTH 3MOXYTh 3aXOIUTIOBAaTH KOMaHJIHI Ta KOHTPOJIbHI
cucteMu cynHa [3].

Ha >xanp, yHiBepcalbHMM Ta HaJIHHUM 3aXMCTOM BijJ KiOepaTak HE ICHYE.
OcHOBHMI 3axUCT, 3JaTHUM 3amoOIrTH MOMIOHMM MpoOjeMaM — BCTAHOBJICHHS
aHTUBIpYCHOro  mnporpamHoro 3a0esnmedyenHHs (I13), a Takox  HaBYaHHS
CHIBpOOITHMKIB, LIO0 MPALIOTh 3 OOYUCITIOBAIBHUMHU CHUCTEMaMH, LUPPOBOi
rpamMoTHOCTI [4].

Takox mommpenum 3actocyBaHHsM IT e texnosnoris «Iatepuer peueit» (IP).
Tak sk 1151 TEXHOJIOTIS MOEAHYE BEIMYE3HY KITBKICTh PI3HUX MPHUCTPOIB, BUHUKAE
IiBUINICHA HeOe3Mmeka 3acTocyBaHH IKiaiuBoro 113 Ha ferneHTpani3oBaHuX TOYKax
BXOAY. 3aBISKH JUCTAHIIMHUM JaTYMKaM Ta MOHITOPUHTY OCHOBHOTO BapiaHTy
BUKOpUCTaHHA i1 [P miABUIIyeTbCA YYyTOWMBICTH JI0 KOHTPOJIO JOCTYIy Ta
BOJIOJIHHSA JaHWMHU. IHTerpamis Ta TecTyBaHHS cucrem IP 3  jdekisbkoma
maThopMaMu, 1 YUCICHHUMH TPOTOKOdamMu € mpobiemoro. IlIBuakuii po3BUTOK
porpamMHux 1HTep(deiciB 10AaTKIB, HalIMOBIpHIIlIE, BUMAaraTuMe BiJl pPO3POOHUKIB
Herepea0auyeHuX BUTPAT, [0 HETATUBHO BIUTMHE HA MOMJIMBOCTI IPOSKTHUX KOMAaH]I
11010 JOJIaBaHHSI HOBUX (DYHKIIIi.

Bennue3na KUIBKICTH TrpaBUiB, 110 OepyTh yuactb y I[P, HeMuHydye
CTUKAaTUMYThCS OJWH 3 OJIHAM, TPArHy4d 3aXHUCTUTH CBOi CHCTEMHI TepeBarm.
BiacyTHICTh SICHUX BapiaHTIB 3aCTOCYBaHHsS a00 MPUKIAJIB, IO 1IOCTPYIOTh PIBEHb
MpUOYTKOBOCTI/30MTKOBOCTI, YIOBUIbHIOE pO3BUTOK IP. [I1s1 MacoBoro 3acTocyBaHHs
IP 3Ha1005149ThCS1 OOIPYHTOBAHI, OPIEHTOBAHI KJIIEHTa KOMYHIKaIIii [5].

OnHier0 3 MOTEHIIWHUX MPOOJEM, TOB’SI3aHUX 13 HU(PPOBUMHU 1HHOBAIISIMU B
MOPCBKIN Taiy3i, € HEAOCTaTHS CTaHJapTU3allisl eJeKTPOHHOI0 OOMIHY JIaHMMHU Ta
HEOOX1AHICTh 3arajibHOTO (hopMaTty AaHUX JIsI OOMiHY 1HGopMaliiero. EnexrpoHHuii
OOMIH  JaHMMHM  BKJIIOYA€  €JICKTPOHHUM  TepeKiag  KOMEpHiHHuUX  abo
aJMIHICTPAaTUBHUX OIEpaIlii 3 OJHOr0 KOMIT'IOT€pa Ha IHIIWH, 13 3aCTOCYBaHHSIM
Y3TOJPKEHOTO CTaHIAPTY Il CTPYKTYpPYBaHHS JMaHHUX Omepariii abo MOBiIOMIICHB.
Lle#t Hemomik, MOpsiA 13 3arajJbHOI0 HESACHICTIO IMIOJ0 MOTCHIIMHUX 3aCTOCYBaHb
OJIOKYEIH, BIAHOCUTHCS N0 (DAKTOPIB, 3MaTHUX TMOSICHUTH TPUBANY 3aJEKHICTh
CYIHOBOI ramy3i BiJ NamnepoBOi JOKyMEHTAlli NpU TMEPEBE3EHHSAX BaHTaXy B
KOHTEHUHEpPax.

ExcrumyaTariis  aBTOHOMHMX HAJIBOJHUX CYJEH, 3JaTHUX 0€3 eKIMaxy
3MIACHIOBATA TME€PEBE3€HHSI PIZHUX BAHTAXIB, TMOKU IO 3aJIUIIAETHCA JIUIIE
npoekToM. Taki cyJiHa 3MOXKYTh 3a0€3MEUUTH BUCOKY O€3IeKy Ta €KOHOMIIO KOIITIB
yepe3 BUJAJIEHHS JIIOJICBKOTO (hakTopa 3 MEBHUX OMepalliid, mpoTre B HaHOMMKIOMY
MaiOyTHbOMY JIOJICBKE BTpPY4YaHHS, SIK 1 paHimie, OyJae HEeOOXITHUM Yy OLIBIIOCTI
CYyIHOBHUX OIllepallii, a TICPeBE3CHHS BaHTAXKIB 1 TAcaXUpiB HA IMOBHICTIO
aBTOMATH30BaHMX CyJaxX 3aJUIIAEThCS Y BUIIAJICHIN EepCeKTUBI [2].
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BaxnuBoro mnpoOnemMor0 € 1 CyNyTHUKOBUH 3B’SI30K, SIKUH  aKTHUBHO
3aCTOCOBYEThCS Ha cymax. [IpoGiemu 111 mojsrae B JAOBrOMy 4acli MK IMOJAYCrO
CUTHaJy Ta MOro OTpMMaHHSM, MPOTOKOJNAX mepenadi iHdopmaiii, mporpaMHOMY
3a0e3neyeHHl, CXOBUIaX Ta 0a3ax JaHUX 3 BiagaieHuM npoctynom. lle 30iibirye
PU3MKHU HECAHKI[IOHOBAHOTO BTPYYaHHs Y KOMIIOHEHTH 3B's13Ky. KpiMm 11b0T0, 3arpo3y
CTAaHOBUTbH 1 EJIEKTPOHHE anapatHe 3a0e3MeueHHs, Yepe3 IKe MOXKYTh KOHTPOJIIOBATU
Ta MPOCIyX0OByBaTu iHdopmartito [5].

Yacro mns 3abe3meueHHsT O€3MEKH CYAHOIUTABCTBA TAKOXK BHKOPUCTOBYIOTHCS
MOOLTBHI cucTteMu yrpapmiHHs pyxoMm cyiaedH (MCYPC). 1li cucremu 103BOJISIOTH
CIIPOCTUTH Ta MPUCKOPHUTH TMPOLEAYPY NPHHHATTS PIMICHHS, 1 IPU IIBOMY 3HU3HUTH
y4acTh JIIOJMHM y TIpoleAaypl BUPOOJIEHHs Kepyrodoro pimeHHs. OnHak
HEMOJKJIMBICTh OOCITYTOBYBaHHSI OJTHUM OINEPATOPOM OJHOYACHOTO BEIMKOTO YHCIIa
CYJI€H, a TaKOX «IIPHB’sI3Ka» 1O CTalllOHAPHUX OEperoBUx Ciy:kO Ta CHOpyJ, Kl HE
natoTh BukopuctoByBatd B MCYPC Tpaguiiitnuii miaxia B ssIKOCTi aHasora [6].

JIJist KOHTpOJII0 POOOTH PI3HUX CKIAJHUX TEXHIYHMX CHUCTEM Ha CYyJHaX BCE
YacTillle BUKOPUCTOBYIOThCS pi3H1 Ti0puaHi ekcriepTHi cucteMu (I'EC). Onnak 1 BoHH
He T1030aBJICH] HEJIOIIKIB, BHACIOK SKUX Oe3MeKa CyaHa MOXKe OYTH IIiJT 3arpo30io.
Lle Henomiky, sIK1 MpUTaMaHHI, SIK 3arajioM €KCIIEPTHUM CUCTEMAaM:

— 3HaHHS HE 3aBXK/H JIETKOJOCTYIIHI;

— BaXXKO BUJOOYBHI 3HAHHS 3 €KCIIEPTIB;

— YacTi BUIMQJIKW ICHYBaHHS JEKUTbKOX MPABUILHUX OIlIHOK;

— OOMEKEHHS J4acoM;

— KOpHUCTYBayl MalOTh OOMEKEHHS B 3HAHHI NPEMETA;

— J100pe MpaloTh TUIBKK Y BY3bKIii ranxys3l 3HaHb;

— 0araTo eKCIepTiB He MalOTh HE3aJeKHUM 3aci0 sl MepeBipKHU JOCTOBIPHOCTI

pe3yJbTaTIB;

— CJIOBHUK 4acTO OOMEXEHUH 1 HOT0 BaXKKO 3pO3yMITH;

— Jiopora JI0roMora BiJl 1HKEHEPIB,;

— BPA3JMBICTh B PO3Mi3HABAHHI KOPJOHIB CBOIX MOKJIMBOCTEH, 1 IEMOHCTpAIIis
HEHAIHHOTO (QYHKIIOHYBaHHSA MMOOJIM3Y MEXK iX 3aCTOCYBaHHS;

— BEJIMKI TPYJOBUTPATH, K1 HEOOX1H1 AJig monoBHeHHs b3;

— MOJIMBICTb BHHHMKHEHHS MPOTHUPIY Yepe3 HEBIAMOBIJHICTh IPaBUI
3MICTOBHUM 3B’SI3KaM MIK CTaTUYHUMHU BIJIOMOCTSIMHU TPO MPEAMETHY
00J1acTh.

Taxk 1 Henoiku, nputamanHi KoHkpeTHo ['EC [7]:

— TPYAHOLIl Ta HENPUPOJHICTh peaiizaiii NEBHUX YMOB TOCIOAApCTBa
aBTOMATUKU Ta TEJIEMEXAHIKH;

— TPYAHOLIl B yMOBaX HEBU3HAYEHOCTI1, HECTa4l 3HAHb.

Opnnak, He3Baxatoun Ha 1e, [EC 3 KOXHMM pOKOM jaenaii OibIie
BJIOCKOHAJIIOIOTBCA, a OTXKE, € WMOBIPHICTh, M0 Y MaWOyTHbOMY BIUIUB IIUX
HEOTIKIB 3BEICTHCA 0 MIHIMyMY.

BucHoBku

Y pesynbrati Oyno po3risHyTO pi3HI THUnU mpoOsem IT nmias mMopchkoro
TPaHCTIIOPTY, 3aJeXHO Bia kinacudikariii camux IT. Bymo npoananizoBaHo, HACKUTBKU
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Ta YW iHIIA MpoOJieMa BIUIMBA€E Ha poOOTY CYHOIUIABCTBA B IIJIOMY Ta CAMUX CHUCTEM
IT, 30xkpema. binpmiicte X mpobsieM, Ha CHOTOAHINIHIN JAeHB, HE MAa€ OCTATOUYHUX
pillieHb, a MEHINIA YacTWHA, MPOTHO30BaHO, MOBHWHHA 3HUKHYTH 3 YacOM, y Mipy
PO3BUTKY THUX uH 1HIIMX BUAIB IT.
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Abstract. Most of the international transport today is sea transport. In today's world,
maritime transport plays a very important role. Any hazard capable of causing harm to the ship,
goods or crew could be fatal. Modern ships use a lot of modern high-precision equipment that
works with the help of information technology. The dangers associated with their proper operation
are very important and common. As the types of information technologies are diverse, so are the
dangers associated with their work. To prevent similar situations, it is better to know in advance
what you can expect from different types of information technology. One of the most common
problems for information technology in all industries, including maritime transport, is the cyber
vulnerability of certain information systems. Cyberattacks are increasingly a part and tool of a
universal crime by design, rather than a crime in itself. Unfortunately, there is no universal and
reliable protection against cyberattacks. Since this Internet of Things technology combines a huge
number of different devices, there is an increased risk of malware being used on decentralized entry
points. The operation of autonomous surface vessels capable of transporting various cargoes
without a crew is still only a project. An important problem is also satellite communications, which
are actively used on ships. To control the operation of various complex technical systems on ships,
various hybrid expert systems are increasingly being used, which are not without drawbacks, in the
future, the impact of these shortcomings will be minimized. It was analyzed how this or that
problem affects the work of shipping in general and the information technology systems themselves,
in particular. Most of these problems, today, do not have final solutions, and a smaller part,
predictably, should disappear over time.

Key words: problems, security, maritime transport, information technology, cybersecurity,
hybrid expert systems, ship, goods, crew.
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Anomauin. B pobomi npedcmagneno 00CniodceHHs noaicaxapudis y NiKapCcoKill poCIUHHIU
cuposuni (JIPC) uebpeyto nogzyuoeo.

Hocnioocysana JIPC micmums ckiaouuti Komniexc 0iono2iuno axmuerux peuosur (BAP) 3
PIZHONIAH0B0I0 (aApMAKONO2IUHOW OI€N. (HAABOHOIOU, AMIHOKUCIOMU, KOMNOHEHMU epipHOoi onil
mowo. [Ipoananizysasuiu ddxicepena rimepamypu, 6ioMmiveHo 6azamo nyonikayiu, wo cmocyomscs
BUBYEHHS MAKUX OIOJI0CIYHO AKMUBHUX PEYOBUH, K NOAICAXapuou, sKi NPosGIsAomsb DPIi3HOOIUHY
gapmakonociuny akmuenicme. binbwe moeo, 6oHu € aKmueHumMu  apmayesmuyHuUMU
iHepedicHmamu 6 0a2amvox JNIKAPCLKUX 3aco0ax 3 MYKONIMUYHOI axmueHicmio. Bpaxoeyouu
Hacudexicms papmayesmuiHo20 puHKy Hpenapamamu-wyKorimukamu Ha OCHO8I nojicaxapuois,
giomiueno npenapamu: «llpocnany, «Myxanmuny, «lepbion cupon I[lepeoysimyy», AKi wWUpOKoO
BUKOPUCMOBYIOMbCA  OA NiKYy6anHa Kawinio. llonepeOHimu O00CHiOHCEHHAMY, MU BCMAHOBUNU
HasAeHicmMb NONicaxapuoie y eumseax i3 mpasu uyeopeyro noe3yuo2o, OMpUMAHUX 3d OONOMO2010
600U | PO3YUHIE 3 HU3LKUMU KOHYenmpayiamu cnupmy. Tomy, cmeopenHs H08020 MYKOITMUUHO20
3acoby Ha OCHOBI 080X 8UOIE HeOpeyto BUMAAE IX OOCTIONCEHHS ) IKAPCOLKIL POCTUHHIL CUPOBUHL.

Kniouoegi cnosa: yebpeyv noszyuuti, noricaxapuou, AKiCHUl CKaao, MyKOIMU4YHU 34cio.

Beryn.

Sk BimOMO, mpenapaTd NPUPOAHBOTO TMOXOJKEHHS, HE MOCTYMAaIYHCh 3a
€(DEKTUBHICTIO CUHTETUYHHUM JIIKAPCHKUM 3aco0aM, HaWO1IbIIl MOBHO BIAMOBIIAIOTH
TOJIOBHI BHMO31 MEIUIIMHM — “HE€  3aIlIKOAb~ — 3aBJSKM MPAKTUYHO TOBHIN
BIJICYTHOCTI TOOIYHMX e€¢eKTiB Ta HU3bKIH TokcuyHOCTi. Came iM HaJaeTbCs
mepeBara 3a paxyHOK M’sIKOi (papMakosOTidyHOi Ta MOJITPOMHOI Jii Ha OpraHi3M,
MOXJIMBOCTI ~ TPHBAJIOTO 3aCTOCYyBaHHS 0€3 ICTOTHUX TMOOIYHMX TIPOSBIB,
CIIOPITHEHOCT! XIMIYHUX CIIOJYK JIO JIFOACHKOTO OpraHi3My TOIIO. Y 3B’SI3KY 3 IHM,
JOPEYHUM € CTBOPEHHS Ha ChOTOJHI HOBOTO OpWIIHAJILHOTO TMpemapary 3
MYKOJITHYHOIO aKTHBHICTIO. DapmarieBTHYHa po3poOKa Ha OCHOBI JBOX BH/IIB
yeOpelrto 6a3yeThcs, HacaMIiepea, Ha JOCIIIKEHH] JTIKapChKOi pOCIMHHOI CUPOBHHH
(JIPC). B pesynbTaTi monepeaHix IOCTIKeHb, HAMUA BCTAaHOBJIEHO, IO Y BUTSATAX 13
TpaBU 4eOpEIto MOB3y40ro, OTPUMAaHUX 3a JOMOMOTO0 BOJAM 1 PO3YUHIB 3 HU3bKUMU
KOHIICHTpAI[ISIMA CIIUPTY HasBHI MoJlicaxapuau. Y JIOCTYIHIA HaM JiiTepaTypl HEMae
BIIOMOCTE TpO Mojicaxapuad 4YeOpelro IMOB3y4Oro, OCKUIbKM HOro CHpOBHHA
3aBXIU TO3MITIOHYBajdach K edipHo-omiiiHa. JlocBia €heKTUBHOIO 3aCTOCYBaHHS
TFOTOBUX JIIKAQpPChKUX 3aCO0IB Ha OCHOBI 4eOpeIt0, OTPUMAaHUX IMPU BUKOPHUCTAHHI
HU3BKUX KOHIIEHTpallid COUpTy a00 BOAM, SIK €KCTPAreHTIB, HAIITOBXYE HA MOIIYK
1HIIMX KjaciB BAP, BIAMOBIAJIbHUX 3a MYKOJITHYHY IO 1 HAABHUX Yy Tpasi. ToMmy,
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JOPEYHUM  BUSIBWJIOCS - BHSBJIEHHS Ta JIOCHIJDKEHHS TojicaxapuiiBl B

JOCTIIKyBaHIi CHPOBHHI.

IDicepeno: [1- 5]

OCHOBHHUI TEKCT.

VY nanomy pocinipkeHHi BukopuctoByBaiu JIPC pizuux cepiit JKuromupcebkoi
dapmarieBTuuHOi (padbpuku (DPD) «JlikrpaBu» (c. 61010; c. 40810; c. 30111) Ta
JTUKOPOCI1 3pa3Kd CUPOBHUHH, 310paHi y 3axiHOMYy perioHi YkpaiHu. Buuanace
¢dpakiisi BOJOPO3UYMHHUX MoJlicaxapuiiB. BojaHe BuIydeHHsS 3 TpaBU 4YeOpero
MOB3y4Oro, SIKE€ MICTUTh II0 (PPAKIIIO MONICAXAPUIHOTO KOMIUIEKCY, OTPUMYBaJIH
MICIISl TONEPETHHOTO 3HEKUPEHHSI CAPOBUHH XJIOPOGOPMOM 1 BUITYUEHHS (DEHOTBHUX
cnoJIyk 96 % cnupToM 3a CXeMOI0, sIKa HaBe/IeHa Ha puc. 1.

JIFC

D Epofia xnopod opnIon, KT ATiHEA 17 35 O0f OTHIM
¥ 0N OFMIIEHHE 00, GAiTET pyE aHEd

EnopodoprEe BRITYUSHEA

F 3

[por
ETaHOMBHE BIIVHEHT D6 pobra ETEHDJ'IECI:-.-I,.KI':I:I.'fHT:iI-IHFI i% 3B OpPOTEIN
¥ OIT O MOTEETHE OB, hillBT{VE AHEIA
[Ipot
Ipor D EpobEa Bogom,
KHI1 ATIHHA i3 E0H OTHIN X O O FITE FEEE O,
JinETHYE A A

B ogmze BHnywess

Puc. 1. Cxema oTpuMaHHA BOAHOI0 BUWJIYYEeHHS MOJTicaxXapuaiB 3 CHPOBHHH
yeOpewuro nmoB3y4oro

bepemo, BinmosigHo mis pociimkeHHs 10,000 r (TouyHa HaBaXkKa) CHUPOBHHHU
4eOpeIo MOB3y4YOoro MOMIMIATh Y KOHIUHY KoJIOYy MicTKicTio 100 Mi1 3 mpuTepTUM
nutihoM, noaarTh S0 Mil xtopoghopmy P 1 HarpiBaroTh 31 3BOPOTHIM XOJIOIUIBHUKOM
1 rox Ha kw4 BoAsHIN OaHi. Ilicis oxosomkeHHs XJI0pOohOPMHOT BUTSIKKHU 1l
BIJIKM/Ial0Th, @ CHPOBUHY BHUCYIIYIOTh Ha MOBITP1 0 CyXOro crany. Jlo oaep:kaHoro
mpory noaarTh 100 ma 96% cnupmy P HarpiBaioTh Ha BOJASHINA OaHi 31 3BOPOTHIM
XOJIOAWIILHUKOM 1 roa. OX0J0KyI0Th, BIIDKMMAIOTh IIPOT, BIAKUAAIOTH CITUPTOBHMA
BUTAT, nofaroTh 100 Mi 6oou P Ta B IUX K€ YMOBaX HarpiBarOTh Ha KHUIUISYIM
BoAsiHIM Oani 3 roa. I[licns 4yoro, BojgHE BHIIydeHHs (PUIBTPYIOTH y MipHY KO0y Ha
100 ™1, mWpOT BIMKUMAIOTh, MPOMHBAIOTH KOJOY BOJOI0, JOJAIOYH OTPUMAaHI
po3unHu A0 QinbTpary. OpepkaHuil (QUIBTpAT aHami3yBad SKICHO Ha CKJIAJ
MoJTicCaxapuIiB.

[Ipy BUBYEHHI SKICHOTO CKJIaJy MOHOCAXapHJiB MPOBOIWIN OCAKESHHS
KOMILJIEKCY BOJOPO3YMHHUX TOJICaxapuJiB 3 BOJHOTO BWJIy4YeHHs TpaBu 96 %
cnuptoM y chiBBigHomeHH! (1:3). Bi3yanbHo, ofepkaHuii KOMILIEKC 4YeOperto
MOB3y4oro € aMop(PHUM 0cCaJoM CBITIO-CIpOTO 3 KOPUYHEBUM BIJITIHKOM
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3a0apBIEHHS, TaKOX, BIH PO3YMHHUI Yy BOJI Ta HEPO3UMHHUI B OpPraHIYHUX
po3unHHUKax. [IpoBiBIIHN SIKiCHI peaKui'l' 3 po3unHoM Jlrorons, 1 % po3unHOM 3amiza
(III) xnopuny, 10 % PO3YHHOM Mifi cynb(haTy Ta HaTpilo TAPOKCUAY OyJo 3p06neHo
BHUCHOBOK IIpO BII[CYTHICTL KpoxMaito, (EHONBHUX CIOJYK 1 TMEenTHIIB ¥
JOCHII)KyBaHOMY KOMILIEKCI.

BHacnigok  KHCIOTHOTO  TiApOMi3y  JOCHIIPKYBAaHOTO  TOJiCaXxapuaHOIO
KOMILJIEKCY B TPHUCYTHOCTI KHCIOTH Cyib(paTHOI TPU HArpiBaHHI HA KHUIUISYIN
BOJSHINA OaHl BOPOJOBXK | TOJ OTPUMAHO KUCIUN PO3UYMH MOHOCAXapuAiB, SKHUM
HelTpamizyBanu Oapiro KapOOHATOM [0 HEHUTpalbHOI peakilii 3a yHiBepCaabHUM
IHANKATOPHUM TAMipIieM, TICAS 4Yoro Ccymim meHTpudyryBamu 1 miggaBaid
JOCTIKEHHIO HAZ0CAZ0OBY PiIUHY.

JInst  SKICHOTO BHBYEHHS OTPUMAHUX TICAS TIAPOJII3y MOHOCaXapuiiB
BUKOPUCTANU PsJi AKICHUX peakliid 1 xpomartorpadiyHe AOCTIIKEHHsS. SKICHOMO
peakiiero 3 0,5 % po3unHOM KapOa3oy BUSIBICHO y CKJIaJl MOHOCAXapHiB KHUCIHI
MOHOCaXapHuau, a peakiicro 3 peakTuBoM DeriHra — BiIHOBIIOI0Y1 MOHOCAXAPH/IH.

[TapanenbHo, iXHIN CKJIaJ MOCHIKYBaIH (hapMaKONEHHUM METOJIOM aHali3y —
tToHkomapoBoi xpomarorpadii (TLLIX). Xpomarorpadiuamii anamgiz mpoBOIWIM Ha
xpomarorpadiunux rmactuHkax Silicagel 60 Fasq (“Merck”, Himewunna) 3
BUKOPUCTaHHAM pyxomoi (a3u Boma P — aneronitpun P (15:85) ta 00pobisian
IIaCTUHKY po3unHoM Tumoiy P (0,5 r Tumomy, 0,5 mu kucnotu cipyanoi P, 95 mi 96
% cnupty). PeyoBuHaMu-cBiIKaMu OyJu CTaHAAPTHI 3pa3KU: TIIOKO3HM, PPYKTO3H,
apabiHO3U, KCUJIO3HU, PAMHO3HU, TaJaKTO3H, TJTIOKYPOHOBOI 1 TaJlaKTypOHOBO1T KUCIIOT.

Y pesynabrari XpoMarorpadiuyHUX JOCHIKEHb, y CKJIaJl BOJOPO3YMHHOIO
MOJIICAaXapUAHOTO KOMIUIEKCY, BCTAHOBIIGHO HAsBHICTh (PPYKTO3HU, TIIIOKO3H,
apabiHO3M, KCWJIO3M 1 DPaMHO3M, a TaKOX KHUCJIOTH TajJaKTypOHOBOI ueOpelto
MOB3Yy4Oro. 3a CHIBBIJHOIIEHHSAM pPO3MIPY Ta 1HTEHCHMBHOCTI 3a0apBJICHHS 30H Ha
XpoMarorpamax Oyyio 3poOJIEHO BHCHOBOK, IO JOMIHYIOYUM MOHOCAXapHIOM €
bpyKTOo3a, a 3 BIJHOBIIOIOYMX MOHOCAaXapuaiB — IJII0OKO3a, TOMY B HACTyIHHUX
TOCIIKEHHSX, PO3PAXyHKU BMICTY BITHOBIIOIOUMX MOHOCAXapu/iB MPOBOJUIU B
nepepaxyHKy Ha IITI0KO03Y.

[IpoBenenHe mOCHIKEHHS MOKa3ajo, M0 CUPOBHMHA YeOpeIro MoB3y4oro Oarara
noJricaxapuaamMu 1 BIIHOBIIOIOYMMH MOHOCAaXapHuaaMH, 1110 MOTpeOye MOaIbIIOoro iX
BU3HAYCHHS KUIBKICHOTO BMICTY, a TaKOX IX BHUBYEHHS 3 METOIO BUIIPOOYBaHHS
iXHBO1 010JI0T1YHOI AKTUBHOCTI.

BucHoBkwu.

[Tini6pano onTHMabHI YMOBU BUIIYUYEHHS MOJIICaXapH/IiB Y CUPOBHUHI YEOPELIo
MOB3y4OTO.

[IpoBeneHo imeHTUdIKAIiI0 MOHOCAXAPHU/IIB 34 JOIMOMOIOI0 SAKICHUX PEeakIlii Ta
TOHKOIIAPOBOi XpoMaTorpadii.

Metogom THIX miaTBep/KeHO HASBHICTh MOJIICaXapuiB y TpaBi 4deOperrto
MOB3y4Ooro Ta oOOpaHO 1iX BIAMOBIIHUMU MapKepaMH SIKOCTI JOCIHIKYBaHOI
CUpPOBUHHU.
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Abstract. The paper presents the study of polysaccharides in medicinal plant raw materials
of creeping thyme.

The medicinal plant raw materials under study contains a complex complex of biologically
active substances (BAS) with diverse pharmacological effects: flavonoids, amino acids, essential oil
components, etc. After analyzing the sources of literature, many publications related to the study of
such biologically active substances as polysaccharides, which exhibit versatile pharmacological
activity, were noted. Moreover, they are active pharmaceutical ingredients in many drugs with
mucolytic activity. Taking into account the saturation of the pharmaceutical market with mucolytic
drugs based on polysaccharides, the following drugs have been noted: "Prospan”, "Mukaltin”,
"Herbion Primrose syrup"”, which are widely used for the treatment of cough. Through previous
studies, we have established the presence of polysaccharides in extracts from creeping thyme grass,
obtained with water and solutions with low concentrations of alcohol. Therefore, the creation of a
new mucolytic agent based on two types of thyme requires their research in medicinal plant raw
materials.

Key words: creeping thyme, polysaccharides, high-quality composition, mucolytic agent
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Background. Currently, the difficulty with the choice of antimicrobial drugs arises in the
treatment pneumonia in the hospital. The misuse of antibiotics is one of the reasons for the rapid
growth of antibiotic resistance. The article provides data on preferences of hospital doctors in the
choice of antibiotics in the treatment of pneumonia and the level of resistance of the leading
pathogen St. pneumoniae to the most commonly used antibiotics. The recognition of amoxicillin as
the drug of first choice in the treatment of pneumonia and the restriction of the use of
cephalosporins has been demonstrated. At the same time, the use of cephalosporin’s was
recognized as irrational. Differences in the choice of indications for prescribing
amoxicillin/clavulanate and cephalosporins are emphasized. Attention is drawn to the need to
increase the knowledge of doctors on the rational and safe use of antibiotics and to ensure control
over their use.

Objective. Providing physicians with up-to-date information on choice of antibiotics for the
treatment of community-acquired pneumonia in children.

Methods. The study involved 40 children, aged 3 months — 5 years old with with community-
acquired pneumonia. 20 children received protected aminopenicillins, 20 children received
cephalosporins. The dynamics of the course of pneumonia was studied. The indicators of the
number of leccocytes, neutrophils, and the rate of erythrocyte sedimentation were taken into
account. The state of the radiograph of the lungs was taken into account.

Results. In recent years, there has been a rapid spread of antibiotic resistant microbes
strains of St. pneumoniae, there has been a negative trend in the level indicatorpathogen sensitivity
to cephalosporins. One of the reasons for the growing sustainability is a dubious practice
antibiotics for the treatment of respiratory diseases by primary care physicians. Continued strong
growth in resilience the main causative agents of community-acquired pneumonia in children and
analysis of mistakes made by doctors in prescription of antibiotics, were the reason for the
introduction rational use adjustment antimicrobial agents. For correct choice of antibiotics, a new
structure of choice is proposed antibiotics, the sequence of their applications. First choice drug for
treatment of severe pneumonia is recognized as amoxicillin-protected clavulonic acid. Recognized
irrational application cephalosporins.

Conclusions. In recent years, there has been a rapid spread of antibiotic resistant microbes
strains of St. pneumoniae, there has been a negative trend in the level of sensitivity of the pathogen
to cephalosporins For correct choice of antibiotics, reduction use cephalosporins proposed a new
structure of choice antibiotics. substantiated their sequence applications First choice drug for
Amoxicillin is recognized as a treatment for mild pneumonia

Keywords: community-acquired pneumonia; antibiotics, inpatient treatment.

Introduction
Despite the availability of clinical guidelines for the diagnosis and treatment of

ISSN 2663-5712 43 www.sworldjournal.com



S

s

| o S

SWorldJournal Issue 15 / Part 1 \rg; \
& ‘.‘-h/ I"

community-acquired pneumonia, the main child management and hospital
antimicrobial regimens continue to be a major challenge. An analysis of the case
histories of 40 children treated in the clinic showed that only 48% of children
received protected aminopenicillins. Broad spectrum antibiotics were received in
52% of cases. Similar studies were carried out in Ukraine. Proper administration of
antimicrobials was detected only in 24.4% of children hospitalized with community-
acquired pneumonia [1]. Etiological structure of community-acquired pneumonia
closely related to the age of the child. In patients aged from 3 months to 5 years the
leading role belongs to St. pneumoniae (40%) [2]. Significant participation noted
viral co-infections. Isolated detection viruses in patients with pneumonia is not
diagnostically convincing [3, 4]. In Ukraine, according to the Survey of Antibiotic
Resistance (SOAR) study (2014-2016), the level of resistance to amoxicillin and
amoxicillin / clavulanate is 3%, cefuroxime - 11% [5]. New Global Sustainability
Surveillance System to antimicrobials (GLASS), WHO released data showing that
nearly 500,000 people with suspected bacterial infection in 22 countries faced with
the problem of antibiotic resistance. Therefore, it is extremely important in containing
antibiotic resistance to rationalize their use [6].

Methods

Two groups of patients were examined: group I - 20 children with community-
acquired pneumonia of 2-3 degrees of severity who received protected
aminopenicillins and group II - 20 children with community-acquired pneumonia of
2-3 degrees of severity who received 3rd generation cephalosporins, Patients in group
1 for step therapy in this study received parenteral antibiotic amoxacillin clavunate at
a dose of 75 mg / kg per day in 3 doses and antibiotic amoxacillin clavunate in
suspension at a rate of 90 mg / kg per day in 2 receptions. Patients in group 2 for step
therapy in this study received a parenteral antibiotic cephalosporin series III
generation (ceftriaxone) at a dose of 100 mg / kg per day in 2 doses and the antibiotic
cefodox in suspension at a rate of 10 mg / kg per day in 2 receptions. The duration of
antibacterial therapy was in both groups 10 days. The age of children ranged from 3
months to 5 years. All patients had grade 2 respiratory failure at the time of
admission, disturbed cough, fever, general disturbances. The dynamics of indicators
of the general analysis of blood, acute phase indicators of blood, data of the
radiograph of thoracic organs, bacteriological culture of sputum on pathological flora
and sensitivity to antibiotics under the influence cephalosporins and protected
aminopenicillins was studied In the study of acute phase indicators of blood, the level
of procalcitonin and C- reactive protein in the blood serum was determined using
immunochemiluminescent analysis and biochemical method. Statistical processing
of results was conducted using the Excel application package.

Results

Evaluation of the effectiveness of therapy was performed at 7-10 days of
treatment based on objective clinical and laboratory indicators, Cough regressed in
78% of patients of group I and 54% of patients of group II, general weakness
decreased by 82% in patients of group I and by 70% in patients of group Il group,
headache disappeared in 100% of patients of group I and decreased by 90% in
children of group II, temperature normalized in 89% of patients of group I and 78%
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of patients of group II, shortness of breath disappeared in 75% of patients of group I
and 57% of patients of group II, appetite was restored in children of both groups on
day 7-10 treatment. On admission to the hospital, dullness over the lungs was
observed in all patients of groups I and II and was localized mainly in the lower lungs
(65%), in the interscapular area (25%), less often in the axillary area (6%) and above
the area of the apex of the lungs (4%). At discharge from the hospital dullness
regressed in 100% of patients. Infiltrative changes of lung tissue according to the data
X-ray examination on admission to the hospital were also observed in all patients of
the two groups, most children (78%) had focal changes in chest radiograph, 20% of
patients had signs of segmental pneumonia and 2% - interstitial pneumonia. At the
time of discharge from the hospital during the examination of the control radiograph
of the chest in 100% of patients regression occurred infiltrative changes. In 15% of
patients of the first group there were residual changes on X-ray in the form of
perivascular, peribronchial infiltration of lung tissue, in patients of the second group
similar changes were observed in 26% of patients. In addition, 8% of patients in the
second group on day 10 of treatment had residual effects of lung tissue infiltration. In
the analysis of additional research methods it was noted that the inflammatory
syndrome in the general blood test decreased on day 7 of antibacterial therapy in 62%
of patients of the first group, while in patients of the second group it remained
pronounced in 25% of patients until treatment. According to auscultatory data in
patients of group I vesicular respiration was restored in 92%, in 8% patients had
shortness of breath, moderate and large-bubble rales decreased by 94%. In patients of
second group vesicular respiration was restored in 75% of children hard breathing
remained in 25% of children. Dry rales and weakened breathing when listening to
children decreased 70%. In patients of both groups, crepitation regressed completely
in patients in both groups.

Discussion

The primary task in solving the problem of antibiotic resistance is not only to
limit the use of antimicrobials, but also a change in the structure of their prescribing
with a priority of rescribing antibiotics to a lesser extent contribute to the formation
of resistance of microorganisms. Conducted in 2016  multicenter
pharmacoepidemiological study showed that the unreasonable prescription of
antibiotics to children is 40% [7]. At list of prescribed antibiotics 22% accounted for
to macrolides and 14% to cephalosporins, which are among the drugs that stimulate
resistance [8]. Published in a new edition in 2016, Eurasian clinical guidelines
"Strategy and tactics of rational use of antimicrobial agents in outpatient practice"
offer a choice of antimicrobials, taking into account the likely pathogens of
community-acquired pneumoniae and the level of their resistance to antimicrobial
drugs in children of all age groups, as well as taking into account the potential risk of
developing antibiotic resistance in a patient [9]. Amoxicillin / clavulanate at a dose of
45-90 mg / kg / a day in 3 doses (according to amoxicillin) is prescribed: children
with background diseases; children who have taken antibiotics in the previous 3
months to cover B-lactamase, produced by co-pathogens from the upper respiratory
tract; patients who developed pneumonia on the background of flu. Children with
severe pneumonia and possible etiology associated with Haemophilus type B,
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amoxicillin/clavulanate is preferred Experts do not recommend the use of 2-3
generation oral cephalosporins in outpatient practice due to their insufficient anti-
pneumococcal activity. In the study conducted in patients who received protected
aminopenicillins, stepwise therapy with  parenteral administration of
amoxacillin/clavuanate during the first 3-4 days with transfer to oral administration of
amoxacillin/clavuanate for a total course of 10 days showed pronounced positive
dynamics of clinical and radiological indicators, rapid regression of respiratory
changes in 85% of patients, while with the use of cephalosporins such positive
dynamics occurred only in 70% of patients. The conducted study evaluating the
effectiveness of protected aminopenicillins in children with community-acquired
pneumonia showed that this group of antibiotics the drug has good clinical and
radiological properties effectiveness and can be recommended for widely used in the
treatment of such patients.

Conclusion

1. It is established that in children in inpatient treatment with community-
acquired pneumonia, the appointment of protected aminopenicillins is more effective
than the appointment of 3rd generation cephalosporins, as it demonstrates positive
dynamics, subjective, auscultatory data, instrumental and laboratory data.

2. This conclusion is consonant with the Eurasian clinical guidelines "Strategy
and tactics of rational use of antimicrobial agents in outpatient practice", which offer
a choice of antimicrobials, taking into account the likely pathogens of community-
acquired pneumonia and the level of their resistance to antimicrobial drugs in
children of all age groups, as well as taking into account the potential risk of
developing antibiotic resistance in a patient [9].

3. Experts do not recommend the use of cephalosporins in the treatment of
community-acquired pneumonia due to their insufficient anti-pneumococcal activity,
which is consistent with our studies of the effectiveness of treatment with protected
aminopenicillins and cephalosporins.
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Bcemyn. YV cmammi nagoosimucs pesynomamu 3aCmocCy8aHHs 3aXUUWEHUX AMIHONEHIYUNIHIG
ma yeghanrocnopunie 6 NiKYyS8aHHA NO3ANIKAPHAHOI NHEe8MOHII Yy Oimel 8 yMo8ax CmayioHapy.
IIpooemoncmposano ix nopieHsIbHUL 6NIUE HA Nepedic NHe8MOHIl, OUHAMIKY CUMNMOMIB, OAHUX
000amKosux memooie 0ocniodcenHs. Jlosedena 3HauHO Oinbwa eekmueHicms 3aXUUjeHuUx
NEeHIYUNIHI8 NOPIBHAHO 3 Year0CnOPUHAMU.

Mema. Jlocniodcenns nOpPIBHANbHOI eeKmusHoCmi 3axuujeHux amiHONeHiyuninie ma
yeghanocnopunis 8 NiKy8aHHs NO3ANIKAPHAHOL NHEBMOHIL y dimell 8 YM08ax cmayionapy.

Memoou. Obcmednceno 40 dimeti 6i0 3 micayié 00 5 poKie 3 NO3ANIKAPHAHUMU NHEBMOHIAMU,
20 dimeil ompumysanu 6 1iKy8auHi 3axuwjeri aminoneniyuninu, 20 oimeti ompumysanu 6 JiKy8aHHi
yeghanocnopunu. Bueuascs éniug aHubaxmepianbHoi mepanii HA NOKA3HUKU 3A2ANIbHO20 AHANI3Y
KpO8i, OUHAMIKY 3MiH HA PeHMeeHOSPAMAX OpeaHié 2pyoHoi KIImKuU, Opanucs 00 yeazu 0ai npo
SMIHU 3A2A/IbHO20 CMAHY X80pUX Oimetl, OUHAMIKU NPU AYCKYIbMAayii 1e2eHb.

Pe3ynomamu. Y o6cmedicenux oimeti. AKi OMpUMy8aiy 3aXuteHi aMiHONeHiYyuninu ckapeu Ha
Kauienw, 3a2anbHy clabKicmy, 201068HUll OLlbL pecpecyganu Ha 7-8 OeHb NIKY8aHHA, MOOi KOIU
nayicHmie, AKi OMpUMY8aIu ye@aiocnopuHu, ckapeu maiu micye 0o 10 OHa niKysawHs.
Ayckynomamueni ma peHmeeHocpagiuHi 3MIHU, a4 MAKONMC 3HUNCEHHS 3aNAIbHO20 CUHOPOMY 8
nabopamopuux obcmediceHusx 6 cepeonvomy Ha 30% Oyau Oinbwd OUHAMIYHUMU N0 BHAUBOM
JAIKYBAHHA Y NAYIEHMIB, AKI OMPUMYEATIU 3AXUUEHT AMIHONEHIYUTIHU.

Bucnosku. [lompumanus pexomenoayii BOO3 (2017 poxy) no anmubaxmepianvhiti mepanii
cnpusie Oinbwiiti epekmusHocmi Ounamixu cumnmomis. Ilpu nikyeanHns cnio Haoasamu nepesacy
anmubiomuxam  epynu  ACCESS  (0ocmynmuicms), KyOu  Haiexcamv  AMOKCUYUTLIH — MdA
amoxcuyunina/knagyranam Hao npenapamamu epynu  WATCH  (cnocmepeocenns), Kyou
BIOHOCAMbCA, 8 MOMY YUCTi, Yeghanocnopunu 3 NOKONIHHA, AKI € npenapamamu eubopa ma pe3epay,
Max 5K ix 3acocy8anHs NiOGUULYE PUSUK PO3BUMKY DE3UCTEHMHOCTII.

Kniouogi cnosa: nosanikapHana nHeeMoHis, aHmubiomuxu, cmayionapre 1iKyeanus. Bcmyn.
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Anomauia. Bioobpasiceno cyuachuii noansio Ha npodnemy 3anizooeghiyummuoi anemii (3/A) 3
MmouKu 30py enidemionoeii, emionoeii, namozenesy. Bukiaoeno ysaenenus npo memabonizm 3aniza 8
Op2aHi3Mi 1 NAMO2eHeMUYHI MEeXaHi3MU (POPMYBAHHS KIIHIYHUX [ 1AOOPAMOPHUX cumnmomis. B
cmammi HageodeHo CYYACHI Memoou nabopamopnoi diacnocmuxu 3/[A, a maxodc 0ani cmoco8Ho
yacmomu i ocobausocmetl KAiHIYHUX nposeie 3A, a makodc pezyivmamu  QOCHIONHCEHHSA
ocobausocmeti nepugepuunoi kposi y nayieumie iz 314 6 ymosax 3axapnamms. QOMIpKo8yHOmMbCsl
namozeHemudHi Mexanizmu GUHUKHEHHS. CUMNMOMIG | CUHOpOMI8 y nayichmie i3 3/[A.

Knrwowuosi cnosa: 3anizodepiyumna anemisn, namoeenes, nepugepuuna Kpoes, KiiHiKa,
3axapnamms.

Beryn.

3amizonedinmutHi  cranu  (3C) — gjareHtHmit gedinut 3amiza  (JIA3) 1
sam3oaedinuTHa anemis (31A) - € akTyallbHOO, OJTHOYACHO MEIMYHOIO 1 COIIAJIbHO-
€KOHOMIYHOIO MPOOJIEMOI0, OCKUIBKHM BiJi HUX IMOTEPIAIOTh JITH, MIITITKH, KIHKH
PENpPOIYKTUBHOIO BIKY, Pi3HI KaTEropii XBOPHUX 3 aKyIIEPCHhKO-TIHEKOJIOTIYHUMH,
neAlaTpUYHUMHU, TeparneBTUUHUMU 3aXBOoproBaHHsAMU Toio [1 — 3, 6]. 3/1A Ta JI/I3 €
JIOCHUThH MONIUPEHUMH B YChOMY CBITI 1 CIIPABIISIOTh HETATUBHUM BIUIUB HA 3JI0POB’S
monactea [5]. 3a manumu MO3 VYkpainu (2015 p.) cepen nopociioro HaceleHHs
MOIMIMPEHICTh 3aT130/1eDIUTHOT aHeMIi y Hammii aepxasi ckiagana 959,41 Bunaakis
Ha 100 tuc. HaceneHHs, a 3axBoproBaHicTh - 177,14 Ha 100 Thc. HaceneHus [7].
Ocob6muBo Bucoka momwupeHicth 3JJA (BumaakiB Ha 100 THC. HaceneHHs) Yy
Binaumpkin — 3090,13, XwmenpHuIbKi — 2694,55, XepcoHncekin — 1999,37
UYepniBenpkit — 1758,14, IlonraBcekiti — 1630, 49, Yepkacwekit — 1397,02,
JuinponerpoBebkii — 1353,47 oGnactax. Chig BIAMITUTH, IO MAa€ HEIOCTATHE
BpaxyBaHHS CHTYyallll IIOAO 3aXBOPIOBAHOCTI Ta momupeHocti 3JJA y Hami
nepxkaBl. 3/IA € 3aXBOpIOBaHHSIM CHCTEMH KpPOBI, aji€ OCKUIbKM HOTO JIIKYBaHHSIM
OMIKYIOTbCS, OKPIM I'€MaToJOriB, TEPANEBTH, CIMEIHI JIiKapi, TIHEKOJOTH Ta JKapi
IHIIMX crnerjaidbHocTel. Lle mpu3Beno 10 Toro, no0 Hapa3l HEMA€E €IUHOIO PEECTPY
xBopux Ha 3J1A, 110 HE JO3BOJISIE MATU PEANIbHY KapTUHY I0JI0 3aXBOPIOBAHOCTI Ta
nommpenocti 3IA. B Ykpaiui y ctpykrypi Beix anemiit 3JIA ctaHoBuTh moHaza 88%
[5,7,9]. Bigomo, 1m0 COIaJIbHO-EKOHOMIYHUI YCTpid, OCOOJMBOCTI KYJBTYpH,
TpaJuIlli XapyyBaHHS HaceJeHHS 3akaprarTs BIJOMBAIOTbCS HA BUHUKHEHHS 1
dbopmyBanni 3C [8]. Po3Burok 3C um HasgBHICTH O3HaK 3JIA BHU3HAYAIOTHCA
BEJTMYMHOIO 3amaciB 3amsa [4,5]. He auBnsunch Ha OYEBUAHY aKTYalbHICTh JaHOI
npoOJsieMu JJisl KJIIHIKA, BUBYEHHIO OCOOJIMBOCTEHN KIIIHIKO-T€MaTOJIOTIYHUX MPOSBIB

ISSN 2663-5712 48 www.sworldjournal.com



SWorldJournal Issue 15 / Part 1 /\]:'é‘g

npu 3/JA B ymoBax 3akapnarTs NPUCBAYEHO Majo poOIT, HABOASTHCS CyINEpeUsIuBI
pe3yibTaTH  KIIHIYHUX  CIIOCTEPEKEHb, MAa€ MICIIe HEAOCTATHA  KUIBKICTh
KOHTPOJIbOBAHUX JTOCIIKEHb, BIJCYTHsI JJOKa30oBa 0a3a, HE YITKO BU3HAYEHI JIaHi
110710 010XIMIYHUX 3MiH Ha PI3HUX CTaJIIAX Mepediry 3aXBOPIOBAHHS, IO 1 CIOHYKAJIO
HAC JI0 MPOBEACHHS JAHOTO JOCI1I>KESHHS.

Meta po0oTHM — JOCHIIUTH YacCTOTy 1 BCTAaHOBUTH OCOOJIMBOCTI KIIHIKO-
reMaToJioriuHux mposieiB 3/IA B ymoBax 3akaprarCbKOoro perioHy Juis
MEPCIEKTUBHOTO iX BUKOPUCTAHHSA Y KITHIYHIN MPAKTHUII

Marepiauu i MmeToaM.

I'pyna nocmimxenns npeactasiena 20 marieatamu (10 xiHok 1 10 40JIOBIKIB) 13
3/1A, sxi Mmemkanu B 3akaprnarcbkoMy perioHi. KoHTponbHy Tpymy ckiaau 35
3I0pOBHUX MEpBUHHUX JIOHOPIB (16 xkiHok 1 19 uonosikiB). Ilepen tum, sk Opatu
y4acTh Yy JIOHAIl1 KpPOB1, JOHOPU MPOXOAWIM KOMIUIEKCHUM MEIUYHUN OTJISiM, SKUN
mpoBojuiaa Opuraaa CrHemiadicTiB (TepaneBT, JAEpPMAaToJIOr-BEHEPOJIoT, a y pasi
HEOOXITHOCTI — T1HEKOJIOT, XIPypr, HEBPOMATOJIOT, OYHUH Jikap). Yci 35 ocib Oynu
MpaKkTU4YHO 3710poBi. [Ipu nBOpazoBoMy 1abopaToOpHOMY JOCTIKEHH] Y HUX HE 0YJI0
BusiBjieHo MapkepiB rematuTiB B 1 C, a Ttakox BUI-indexmuii/CHIly. Bcim
00CTeKEeHUM JOHOpaM OyJIo 3pO0JICHO PO3TOPHYTUI aHami3 nepudepruyHoi KpoBi Ta
BU3HAYEHO 010XIMIYHI MMOKA3HUKH.

Bik oOcTexeHux TNEpBUHHUX JOHOPIB, Yy cepenHboMy, cTtaHoBuB (38,9+1,3)
POKIB, MPH 1HAUBIAYyAIbHUX KOoMUBaHHAX BiJ 20 10 59 pokiB. CepenHiid BIK JOHOPIB-
40JIOBIKiB cTaHOBUB (39,7+1,5) pokiB, npu 1HAUBIIyaIbHUX KOJUMBAaHHIX Bix 20 10 59
pokiB. CepenHid BIK JOHOpPIB-KIHOK cTaHoBUB (37,5+2,5) pokiB, Tmpu
1HIMBIAYaJIbHUX KOJIMBAHHAX Big 21 10 57 pokKiB.

VYci 35 nepBuHHI JOHOpWM OylId MNPAaKTUYHO 3J0POBI 1 32 PE3yJbTaTaMH
aHKETYBaHHS, OTJISTy CIEIIaTiCTIB Ta BU3HAYCHHS BMICTY TeMOTI00IHY JOMyIIEH] 0
JoHaIli1 KpoBi. Pe3ynbratn 0o0cTe)eHHs KPOBl1, OTPUMAHOI MPH JIOHAIllT HA HASBHICTb
MapkepiB TpaHCHy31MHOTPAaHCMICUBHUX 1H(DEKIIINA Oy HEraTUBHUMU.

JloHopiB Oysi0 0O0CTEXEHO BIANOBIAHO 10 BuUMOTr «llopsaky MeIu4HOro
00CTe)XXEHHSI JIOHOPIB KpoBl Ta (abo) ii KOMIIOHEHTIB», 3aTBepipkeHoro Hakazom
MO3 VYxkpainu Big 01.08.2005 Ne 385 «IIpo indekuiiiHy 6e3neKky TOHOPCHKOi KPOBi
Ta 1i KOMIIOHEHTIB», SIK JOHOPH, KPOB SIKMX BHUKOPHUCTOBYETHCS IJISI BUTOTOBJICHHS
KOMITOHEHTIB, & TaKOXK 1HIIIMX YNHHUX HOPMATUBHUX JTOKYMEHTIB [2-8].

Jlo poHamii g0oHOpaM TPOBOAMJIM AHKETYBaHHS Ta MEAUYHHA  OTJIST
KBaTi(hiKOBaHI CIEMIalliCTA BIAMOBIAHO 10 BUMOT 4nHHOTO «llopsiaky MemuaHOTro
o0CTeXeHHs JOHOPiB KpoBi Ta (a00) 1i KOMIIOHEHTIB». Y KOXHOTO IOHOPA BH3HAYAIIN
BMICT TreMoOrjo0iHy (HOpMa: 4dYoJoBiKM — He MeHme 13071/1n, XIHKKH — He
menie 120 r/m). 3a pesynpTaTaMu OOCTEKECHHSI JOHOpAM BU3HA4YaIM OOCST JOHAI{
KpOB1 (MakCUMaNbHO AomycTuMa go3a — 450 mui, 6€3 ypaxyBaHHS KpOBi, BUITYYEHOT
JUIs aHas31iB, 00’ emom 10 40 mn). Ilicns moHarii y KpoBi JOHOPIB IJIa3MU BH3HAYAIN
OCHOBH1 O10XIMIUHI TMOKa3HUKH, @ TaKOX 3JIMCHIOBAIM TEPEBIPKY HA HAsBHICTbH
MapkepiB  TpaHcysiiiHo-TpancMicuBHUX  iHGekmin  (BUJI-1/2,  rematuty B,
renatuty C, cudimcy).

[Ipu 3arotiBii 3pa3KiB KPOB1 AJIs TOCHIHKEHHS JAOTPUMYBAIUCS MIXHAPOJIHUX
pekoMeHalii. BusnaueHHst KitbKocTi 3aimiza y cupoBatili kposi (3C) Ta moka3HHKa
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3arajibHOi 3alli303B’s13y1040i 3/1aTHOCTI cupoBaTku kpoBi (333C) mpoBoauiau 3a
06aroeHaHTPONIHOBOIO MeETOANKOoK. HeHacuyeHy (JIaTeHTHY) 3ai303B’SI3yI0dy
3natHicTh cupoBaTku kpoBi (H33C) oGuucmioBanm sk pizaumo mix 333C Tta 3C.
Koedimient nacuuennst tpanchepuny 3amizom (KHT3) Bu3Hawamu sk BiTHOIICHHS
BmicTy 3C no 333C momuoxene Ha 100%. Bumict Tpanchepuny Buznadamu 3a 333C
3a MeTonukoo A.A. byrnanosa i cmiBaBT. (1991). Buznauenns BmicTy hepUTHHY Y
CHUPOBATIl KPOBI MPOBOAWJIA METOJOM paaioiMyHHOTO aHamizy. OTpumani
pe3yJIbTaTH IOCHIHKEHb 00pOOJIsIM METOAaMH BapialliiHO1 CTATUCTHUKHU.

Pe3yabTaTu 1 00roBopeHHsI.

VY oOcTrexxeHnx HamMu MAIl€HTIB KIIIHIYHI NposiBu 3J{A BKIIOYaNM pi3HOMAaHITHI
CUMIITOMH, OCKUIbKH, SIK B1JIOMO, BCI CHCTEMH OpPTaHi3My MOTEpHaloTh BHACIIIOK
aHEeMIYHOI TIMOKCii, O3HAaK TKAHUHHOTO JAepiuuTy 3aii3a (CHIEPONEHIYHOIO
CHUHJIpOMY) Ta METa0OMIYHUX TMOpYyIIeHb (CHUHAPOM E€HJIOTEHHOI METaboJIuyHO1
IHTOKCHKAIII1).

AHEMIYHMA  CHUHAPOM  KJIIHIYHO TPOSBISIBCA  3arajibHOIO  CJIAOKICTIO,
ITIIBUIIICHOI0 BTOMJIIOBAHICTIO, 3HIDKCHHSM IIpale3qaTHOCTI, TOJOBHHUM OO0JeM,
3aIIaMOPOYCHHSM, CEpIEOUTTAM, 3aJUIIKOI0 ITiJI Yac (I3MYHMX HABAHTAKCHD,
omimictio mkipu torio (100%). CuneponeHiunnii CHHIPOM 3yMOBIICHUN e(IiluTOM
3ajli3a y TKaHWHAX MPOSBISBCS 3MIHOIO MIKIPHUX TOKPHUBIB (X CyXiCTh), 3MIHOIO
OpUIATKIB IIKIPM - JIAMKICTh Ta TOCMYTYBaHHSA HITTIB, BHIIAJIHHS BOJIOCCH,
HEMOXJIUBICTh BIAPOCTUTH JOBI'€ BOJIOCCS BHACIHIJOK HOTO JIAMKOCTI, BIIUYTTS
MOKOJIFOBAaHHA 1 TMEKY4YOCTl sI3MKa, CIIOTBOPEHHS CMaKy Yy BHIJISII MPUCTPACTI O
HEICTIBHUX PEYOBUH (KpeHau, Morneny, TJIUHM, 3eMII, JIboy, 3yOHOI macTy TouIo) 1
3MIHOIO HIOXY - TIPUCTPACTI J0 3amaxy r'yMH, OCH3HWHY, HajgeHoro, ¢papou, aleToHy
TOIIO. Y POTOBIM MOPOXKHHUHI Ta MO XOJy BCHOTO TPABHOTO TPAKTy, BUSIBISIU
aTpodiuHi 3MiHH, Biamidanu ¢dopmyBaHHS TriocuTy. MopdodyHKIiOHAIBbHI 3MiHU
TPAaBHOTO TPAKTy 3YMOBIIOBAIM 3HIDKCHHSI allE€TUTY 1 aHOPEKCII0, CHJIEPOTICHIYHY
nucdarito, BIAPWKKY 1, HaBiTh, OJIFOBaHHS IMMiCIA BXHBaHHSA ki, Croctepiranu
3HIDKCHHSI KHCIIOTOYTBOPIOBAILHOOT (DYHKIIIT MUTYHKY, aKTHBHOCTI amijia3u, JIIasH,
Tpuncuny. HacmigkoM 1ux 3MmiH y TpaBHOMY TpakTi Oysio (pOPMYBaHHS CHHIPOMY
ManbabcopOItii. [IposBoM cuaeporneHiuHoro cuHApoMy OyB €Hype3 Ta TU3ypHU4YHI
sBuIa. M's13eBy CIIaOKiCTh, IO CIIOCTEpIiranacs y mepeBakHoi OUIBIIOCTI XBOPHX Ha
3/1A, MOXXHa TMOSICHUTH JIe(ILUTOM 3aTi30BMICHUX €H3UMIB. Juctpodiuni 3MiHH
CKJIEp ouel MPOSBIIUIHCS CHeU(DIYHUMHU 3MIHAMHU Y BUTJISIAL CUMOTOMY "OJIaKUTHUX
ckiep".

Hamu Oyno mpoBeaeHO JOCHIKEHHS 4acTOTH cUMIITOMIB 3/IA y maIri€eHTiB 13
Bucokoripuux (n=10, 5 *iHOK 1 5 4YOJOBIKiB) 1 HU3bKOTipHUX (n=10, 5 XiHOK 1 5
YOJIOBIKIB) pailoHIB 3akapmaTTsa. 3arajbHl CHUMIOTOMH aHeMii, Taki K
3alaMOpPOYCHHS, CIa0iCTh, TOJOBHUN OUIb, YacTillle Y BEUIPHIM dYac, 3a/MINKa,
BIIUYTTSI CEPIICOUTTH, CXI/IJ’II)HICTL z:o 3HEMPUTOMHEHHS (0COOJIMBO B 31y IUTHBHX
MOMEIIKAHHAX), MUTOTIHHS "MyIIOK" Mepes odMMma, COHJIMBICTH BIICHb 1 TOTaHE
3acuHaHHs BHOY1 crioctepiranu y 20 (100%) obctexxennx. YactruHa XBOpux — 10 8 'y
KoxkHIA Tpym (80%) Oynu TimepYyTIUBUMH JO XOJIOAY, IO, OYEBHIHO, OYJIO
OoOyMOBJICHO HEIOCTaTHIM KpPOBOIIOCTa4YaHHSIM IIKipu. BwupasHicTe ckapr, 110
MOSICHIOIOTBCS 3arajbHUMH CHUMIITOMaMH aHeMli, 3ajekaja BIJ ajanTaiii ImamicHTa
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10 aHeMii. YoJIOBIKM MTEPEHOCUII aHEeMIIO TIpIle, HIXK JKIHKH, a marieHTyd BikoM 50-59
pOKIB - Baxkue, HDK Mmoioni. Kpamie agantoBanumMu a0 aHemii Oynu TMaIi€eHTH 3
NOBUILHUM TeMITOM aHemizalii. Y 5 (50%) naiieHTiB 13 BUCOKOTIPHUX PailOHIB BIKOM
50-59 pokiB, fKi XBOPUIM Ha IMIEMIYHYy XBOpOOy ceplls, MOCHJIEHHS aHeMmi3allii
MIPOBOKYBAJIO YACTIII Hamaau cTeHokapaii. Y dactunu 3 HUX — 3 (30%) mamieHTiB,
yepe3 HasBHICTh BUPAXKEHOI aHeMi3allli, MepioOAUYHO 3'IBIISITUCS a00 301IbIIYBaTHCS
O3HAaKH cepleBoi HemocTtatHOCTI (aHemiuHe cepie). Y 8 (80%) obOcTexxkeHmx i3
BUCOKOTIpHUX paioHiB (mpotu 50% 13 HU3BKOTIPHUX), BiJ3HAYAJIM HETATUBHUM
BIUTMB aHEMIi CTOCOBHO MCUxXiku: y 6 (60%) mauieHTiB criocTepirajiy ApaTiBIUBICTb,
y 7 (70%) - 3HepBoBaHicTh, ¥ 5 (50%) - makcuBicth, a y 9 (90%) maiieHTiB -
3HIDKCHHS TIaM'sITi 1 yBarw.

KitiHi4HI TIPOSIBU CHAEPONEHIYHOTO CUHIPOMY Y OOCTEKEHUX HAMH MAL€EHTIB
OyJId HaJI3BUYAHO PI3HOMAHITHUMHU, aJpKE CUICPOICHIs, 110 BUHUKAJA y MaI[l€EHTIB
13 3JIA, copusiia po3BUTKY 1 pI3HOMaHITHUX cUMITOMIB. [Ipu mpoBeneHH1 aHaizy
KJIIHIYHUX TPOSIBIB CHACPONIEHIYHOTO CUHIPOMY Yy OOCTEKEHUX HAMHU MAII€HTIB, MU
BUPIIIWIA 3TPYMyBaTH MPOSIBU HECTadl 3ajli3a y OpraHi3Mmi MAaIi€HTiB HACTYITHUM
YUHOM.

3MmiHu  M’si3eBoro amapary cmoctepiran y 18  (90%) marieHTiB, 110
MIPOSIBIISIIOCS. M'SI3€BOIO CITA0KICTIO 1 MIBUAKOIO CTOMITFOBAHICTIO M's31B MPHU (DI3UYHUX
HaBaHTaXeHHAX. Y 10 (50%) mnarfieHTiB BiAMIYadMd IMIEPATUBHI TOKJIMKUA Ha
CEYOBHUIECHHS, ¥ 5 (25%) nmalieHTOK - HEMOXJIUBICTh YTPUMYBATH CeUy MPHU CMIXY 1
kanui, ay 1 (5%) naiieHTku - eHypes.

3miHu mKipH Ta il npugaTkiB cnoctepiranu y 20 (100%) obcTesxkeHuX maiieHTIB.
VY 18 (90%) oOcTexxeHnX BUSBISIM CyXICTh 1 JiyniiHHA wmikipu, y 10 (50%) mxkipa
OyJia B'AJIOI0, CXOKOK0 Ha MEpPramMeHT, Ha HIM JIETKO YTBOPIOBaJIUCS TpillMHH. Y 1
(5%) maunieHTa BUSBWIM TPILIUHU aHAJIBHOTO OTBOPY, a me y 2 (10%) - TpimuHu
3ycTpiyayiucsi B KyTOUYKax poTa, Ha cromax, gojoHsx. Y 18 (90%) marieHTiB
crocTepiraiv ThM siHE 1 Jamke BoJioccsi, y 16 (80%) maiieHTiB BOHO MOCHJIEHO
Bunagano. Cepen obcrexxeHux, y 5 (25%) marieHTiB BiJ3HA4YaJId 3MIHM HITTIB:
MOTOHYEHHS, JIAMKICTh, MOIEPEUHY MOCMYTOBaHICTh. KONJIOHIXII0, IO € O3HAKOIO
TPUBAJIOro Ta rMOOKOro AediuuTy 3ami3a, cnoctepirainu y 2 (10%) narieHTis.

Yactuna naiiedTiB — 18 (80%) Bi3HaUa M BIIUYTTS BaKKOCTI B ediracTpaibHii
JIsHI skuBoTa, 16 (80%) moripmanns anetuty, 16 (80%) aucnenTrudHi CUMITOMH,
6 (30%) mymorty, 10 (50%) mereopusm, 6 (30%) xBopux 3aTBepAinHsA, a 8 (40%)
CXWJIBHICTB JI0 Jiapei.

Y 4 (20%) oOcTexeHuX CIOCTepiragd 3MIHHM BUIUMHUX CIM30BUX OOOJOHOK
TpaBHOTO TpakTy. [Ipm ormsami pora i poroBoi mopoxuuHu y 2 (10%) marieHTiB
BUSIBIISUIM TPIIIMHU B KyToukax pota (cheilosis), y 1 (5%) - eposii (aurynspHuit
ctomatut). ¥ 6 (30%) mamieTiB BUABISLUIA TaponoHTO3, a y 18 (90%) - xapiec.
['mocut y oOcTekeHUX Mali€HTiB BUSABISUIM B 1% BumanakiB (2 xBopux). 3a Horo
HAsSIBHOCTI MAILIIEHTH CKAPXKWJIMCS HA BITYYTTS PO3MUPAHHS B S3UII, HOTO IIEMIHHS,
MOYEPBOHIHHA KIHYMKA. Y LUX MAIl€HTIB BUSBIISIIN TAaKOX MOBHY aTpo(iro COCOUKIB
ssuka. Y 8 (40%) marieHTiB crmoctepiraid 3MiHM CIpUAMaHHA CMaky (pica
chlorotica), o Bupaxaiocsi B HECKOpUMOMY OakaHHI J0 MOIAaHHS 40ro-HeOyab He-
abo ManoicTiBHOTO: 3emui (reodaris), kpeiau —y 1 (5%) xBoporo riuan —y 2 (10%)
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XBOpUX, b0y (marodaris) —y 1 (5%) mamienra, kpoxmanto (aminodaris) —y 1 (5%)
xBoporo , cuporo Ticta — y 1 (5%) oGcrexenoro, papury — y 1 (5%) ta cyxoi
nokmuHU 1 kpymiB — y 1 (5%) mamienta. Hepigko y  0OCTeXEHMX TMaIli€HTIB
3'SBIIASIOCS] TPOCTE TMPArHeHHd JI0 TOCTPOi, COJOHOI, Kucioi abo mpsiHoi Tki. Lli
CUMIITOMH, SIK MPABHUJIO, MIBUAKO 3HUKAIM TMICISI TMpU3HAYCHHS TpernapariB 3ajiza.
Cuneponeniuny nucarito - cugapom [lnammepa—Bincona (Plummer—Vinson), mo
BUHUKA€ BHACIIZIOK CYyXOCTI CIM30BOI CTPaBOXOAY, il aTpodii, CIacTUYHOrO CTaHY
BEPXHBOTO BTy cTpaBoxody crnoctepiranu y 2 (10%) obctexxenux. Atpodiunuii
racTPUT Ta 3HWKEHHS HUTYHKOBOI cekpelii BusiBisn y 16 (80%) mairieHTis.

3MiHU CIIM30BUX OOOJOHOK BEPXHIX Ta HIKHIX JUXAIBHUX IUISAXIB BUSBISUIA Y
6 (30%) mnauieHTiB, cepel HHUX: XpOHIYHMI arpodiunmii punit - y 1 (5%)
oOcrexenux, arpodiunuii ¢papunrit —y 2 (10%) nauientis, y 3 (15%) xponiunumii
atpodiunuii Tpaxeit Ta Oponxit. Y 1 (5%) namienta BiAMIYadd MOPYIICHHS
COPUMHATTA HIOXY, W10 NPOSBISAIOCA MNPUCTPACTIO JO0 HE3BMYAWHUX 3araxis:
OCeH3MHY, Tacy, ra3eTHOTO Marnepy, Ma3yTy. 3MIHA CJIIM30BOi OpraHy 30py y BUIJISIII
"cumrnitoma cuHix ckiep" BusBmsiM y 16 (80%) oOcTexeHMX Mali€HTiB. 3MIHU
TEPMOPETYJIALI, 10 MPOSIBISIIOCA MOCTIHHUM cyOdeOprmiteToM, BUsBsu y 1 (5%)
MaIi€HTiB. [HIMMUX NpUYMH, OKpiM nAediluTy 3ami3a, s HOro BUHHKHEHHS MPH
00CTEXEHHI IIUX MAaIlICHTIB MU HE 3HAXOIWIH.

JuctpodiuHi 3MIHM BHYTPIIIHIX OPTaHiB, 10 € PE3yJbTaTOM METa0OJIYHUX Ta
(epMEHTaTUBHUX MOPYILIEHb 3a YMOB JAe(IIUTYy 3aji3a 1 HACHIAKOM aHEMIYHOl
riNOKCIi, BHUABISUIA y BCIX OOCTEXEHHMX. 30KpeMa, BTOPUHHY aHEMIYHY
CHJIepOTIeHIuHy MioKapaiogucTpodito BusBaanu y 16 (80%) marienTis. [i mpossamu
y OOCTEKEHMX HaMH XBOPHUX OyJIO: pO3LIMPEHHS MEXI MEPKyTOPHOI TYHOCTI CepIs
BJIIBO, IMOCWJICHHS NEPIIOr0 TOHY Ha BEPXIBII CEpIs, 3MIHM penojspu3anii 3a
nanumu EKT'. Benoepromerpruuna npo6a y nauienTiB i3 3/{A, sk npaBuiio, BKazyBajia
Ha 3HIKCHHS MeX1 (DI3UYHOr0 HABaHTAXKEHHS (3MEHIICHHS BOJbTaxy cermMeHnta ST
Ha 1 MM 1 Oiibllle MPU NPOBEIEHHI MPOOU HABAHTAXKEHHS XO0/Ab00I0). Y NEIKuX
namieHTiB — 2 (10%) npoOy NpUIUHSIM Yepe3 MOSBICHHS BHUPA3HOi CIAOKOCTI 1
HAsSIBHICTh 3aJTUIIKU.

ITpu Exo-KI' y 06cTekeHnX XBOPUX 3HAXOIMIN O3HAKH rirmepTpodii Miokapia,
YacTilie - MDKIUTYHOYKOBOI MEPETUHKHU. Taki 3MiHM MO’KHA TOB'S3aTH 3 POOOTOIO
cepus Npu aHeMii B TINEPAMHAMIYHOMY pexuMl (KOMIEHCATOPHE IIiABUILECHHS
YacTOTU CKOPOYEHb CEepIlsl, CEPLEBOr0 BUKHUIY, OOCATY LUPKYJSIIT 1 IIBUAKOCTI
KPOBOTOKY).

Y T1abn. 1 HaBeneHO JaHI IIOJA0 IOKA3HHMKIB KIUIBKOCTI E€PUTPOIIUTIB,
JIEUKOIIMTIB, TPOMOOIIMTIB, KOHIICHTpAIlli TeMOIJIO0IHY Ta €PUTPOLUTAPHI 1HACKCH Y
0C10 KOHTPOJIBHOI TPyTIH.

Sk BUJIHO 13 HaBeJIeHUX B TaOJ. | JaHMX, KIJTBKICTh €PUTPOIIUTIB Y OOCTEIKEHHUX
JIOHOPiB-XKIHOK, B cepeanboMy, craHoBuiaa (4,30+0,08) -10'%/n , a y monopis-
40J10BiKiB (4,67+0,05) -10'*/n, mwo mocroBipHo Gimbmie, HiK y xkiHok (p<0,01). B
IIJIOMy, y 0Ci0 AOCHIIKYyBaHOI TPyNH KUIBKICTh EPHUTPOLIUTIB, B CEPEIHHOMY,
cranoBuna (4,49+0,06) -10'%/n, npu imguBigyanmbHOMY KOJMBAHHI MOKA3HMKA Bif
3,95:10'%/n mo 4,92:10"%/n, y xinok - Big 3,95-10'%/n mo 4,61:10'%/n i y gonosixis,
BiAnoOBiaHO, Bix 4,11-10'%/1 no 4,92-10'%/n.
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Taoauus 1 llokasaukyn nepudepudHoi KPOBi y NepBUHHUX JOHOPIB (M+m)

Busuenmnii ) i ) ..
MOKA3HIK, BC1 JOHOPH YOJIOBIKHU KIHKN I[O(.ZTOBlp.HwTB
OMHUIA BUMIDY (n=35) (n=19) (n=16) pi3HUIl (p)
Kimerlere 14 400006 | 4.67£0,05 | 4,30£0,08 p<0,01
epuTpouuTiB, 10"~/

Konuentpauiz 139,14+1,74 | 14531<1,91 | 129,70+0,91 p<0,01
reMorJIO0iHyY, I/11

Kimkiers 0,88+0,05 | 0,87+0,05 | 0,88:0,04 p>0,1
PETUKYJIOIHNTIB,%0

MCH, nir 30,63+0,25 | 31,13+0,24 | 29,39+0,42 p>0,05
MCV, fl 93,41£0,91 | 9229+1,01 | 94,22+1,69 p>0,05
MCHC, % 34384023 | 34412041 | 34354031 p>0,1
Kigpers 6,066034 | 5098+0,71 | 6,14+0.21 p>0,1
JIeMKOIMTIB,  10°/11

Kimerlers 1199 4440.03 | 199,121,34 | 196,11£0,81 p>0,1
TpoMOOIUTIB,  10°/11

Ipumimxa: p — 0ocmogipricme pi3HUYT MIJHC NOKAZHUKAMU 3ATIEHCHO 810 CmMami.

KonnenTpaiiis remorjio6iHy y oOCTEXKEHUX JOHOPIB-UOJIOBIKIB, B CEPEAHHOMY,
craHoBwia (145,31+1,91) r/n npu iHAMBIIYyadIbHUX KOJMBAHHSX MOKa3HUKa Bijg 131
no 160 r/n, a y xi"Hok - (129,70+0,91) r/n, npu iHAMBIIYyaIbHOMY KOJIMBaHHI
napametpa Bif 124 no 132 r/n. KoHueHTparlisi reMorjio0iHy y OOCTEeKEHHX HaMu
JIOHOPIB-YOJIOBIKIB TAKOX € JOCTOBIPHO BUIIIOI0, HIX Y ki1HOK (p<0,01).

[Toxazauk MCH y nonopiB, B 1ijomy, crtanoBuB (30,63+0,25) nr, mpu
KOJIMBaHHI TOKa3HWKa Big 27 mo 33 nr. Y AOHOPIB-XKIHOK JaHUN IOKa3HUK, B
cepennboMy, ckiaaaB (29,39+0,42) or, npu 1HAUBIAYATbHAX KOJMHBAHHAX BiT 27 10
31 or, a y uonoBikiB, BignmoBigHO - (31,13+£0,24) nr, npu I1HAUBITYyATBHUX
konmuBaHHX Big 28 nmo 33 mr. JlocToBipHux BinMiHHOCTeM mnokasHuka MCH 'y
00CTEKEHUX HaMU JIOHOPIB 3aJIeKHO BiJ cTaTi He BUsiBieHo (p>0,1).

[Toxaznuk MCV y Bcix JoHOpiB, B 1igoMy, ctaHoBuB (93,41+0,91) fl, mpu
KOJIMBaHH1 moka3Huka BiJ BiJ 84 1o 97 fl. Y 1OHOPIB->KIHOK O3HAYEHUH MOKA3HUK, B
cepeaHboMy, ckianas (94,22+1,69) fl npu iHauBIAYyaTbHUX KOMMBaHHIX BiJ 89 10 97
fl, a y wonoBikiB, BianoBiaHO - (92,29+1,01) {1, npu iHAUBITyaTbHUX KOJTUBAHHSIX B1J]
84 nmo 96 fl. loctoBipHux BigMiHHOCTeH mNoka3zHuka MCV y KOHTpOJIbHIM TpyIil
3QJIEKHO Bij CTaTi HaMU He BusBieHO (p>0,1).

[Toxaznuk MCHC y Bcix 310poBHX 0cCi0, B 1iioMy, ctaHoBuB (34,38+0,23) %,
npu KoJMBaHHI moka3Huka Bif 33 1o 35 %. Y monopiB-kiHok nmokazauk MCHC, B
cepenuboMy, ckianaB (34,35+0,31)% npu 1HAUBIAYaTbHUX KOJIMBAHHAX Bia 33 10
35%, a y 4onoBikiB, B cepeaHromy, - (34,41£0,41) %, npu 1HAUBITYyaTbHUX
KOJIMBaHHAX moka3Huka Big 33 1o 35 %. JlocToBipHMX BiAMIHHOCTEH ITOKa3HUKA
MCHC 3anexHo Bij cTaTi Ta BIKy HaMH He BUsiBlieHO (p>0,1).

Ak BugHO 13 TaOn.1, y oOCTexxeHuX oci0 AOCTOBIPHUX BIJIMIHHOCTEH MI0/0
KUTBKOCT1 JIGHKOIIUTIB 1 TPOMOOIIUTIB 3aJIe)KHO BiJl CTATi Ta BiKy HAMH HE BHUSBJIICHO

(p>0,1).
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JlaHi 11010 OCHOBHHMX IIOKA3HUKIB OOMIHY 3ajli3a y OOCTEeXKEHHX Oci0

KOHTPOJIbHOI TPy HAaBOAUMO B TalII. 2.

Tadanus 2 - OCHOBHI MOKa3HMKM 00MiHY 3aJ1i32 Y NepBUHHHUX JOHOPIB (M+m)

MKT/JI

Busuenuii mokasHuk, | Bei monopu | Yomosiku XKinku JIOCTOBIPHICTH
OJIMHHUIISI BUMIPY (n=35) (n=19) (n=16) pi3Hutli (p)
3C, MKMOJIB/TI 21,23+2,33 | 25,57€1,21 | 17,91£1,73 p<0,001
333C, MKMOJIB/JI 63,44+1,71 | 65,39+£1,97 | 61,75+1,75 p>0,1
H33C, MxMoJIB/II 42,21+£2,02 | 39,82+1,59 | 43,84+1,74 p<0,1
KHT3,% 33,46+1,36 | 39,10+0,61 | 29,00+0,99 p<0,001
Tpanchepun 2,66£031 | 2.89+037 | 2.43+023 p>0,1
CHUPOBATKH, I/JI

DepHTii CHPOBATKH, | ¢4 47,0 7] | 81,8249,53 | 47,12+7.89 p<0,01

Ipumimxa: p — 0ocmogipricmo pizHUYi MIdC NOKAZHUKAMU 3ATIEHCHO 810 CMami.

Sk BUIHO 13 JaHUX, 110 HaBEACHI B Ta0JI. 2, y TOHOPIB-YOJIOBIKIB, MIOPIBHIHO 13
JOHOPaMHU-KIHKaMH, JOCTOBIPHO BHUIIMMHU € MOKa3HUKU BMICTY 3ajli3a B CHPOBATIII
kposi (p<0,001), KHT3 (p<0,001), depuruny B cuponariii kposi (p<0,01). Hamu ne
BUSBJICHO JIOCTOBIPHUX BIIMIHHOCTEH y OOCTEKEHHX JOHOPIB CTOCOBHO MOKA3HUKIB,

110 HaBeJIeH1 B Ta0I1. 4, 3aexHo BiJ Biky (p>0,1).

VY Bcix o0cTexxeHuX nauieHTiB 13 3[JA 10 moyaTky npu3HAYeHHS JIIKYBaHHS MU
€PUTPOLIUTIB,
TPOMOOIUTIB, KOHIIEHTpALli TeMOIJIO0IHY Ta E€pUTPOILMTAPHUX IHJEKCIB, MPO IO

ITPOBOAIIH

BU3HAYCHHA

HaBeJIeHO AaHl B Ta0I. 3.

Taoauus 3 - [loka3sHUKHM epu

MOKA3HUKIB

KIJIBKOCTI

epr4HOI KpoBi y xBopux Ha 3/IA (M+m)

JICUKOIIMTIB,

BuBuenuit noka3zHuk, | BCi XBOp1 YOJIOBIKH KIHKU JOCTOBIPHICTD
OJIMHHUIISI BUMIPY (n=20) (n=10) (n=10) pizHwmIi (p)
Kinekicth

epirrporTis,- 1012/ 2,59+0,04 2,55+0,06 2,64+0,06 | p1<0,001 p,<0,1
Konuentpais 76,55+1,52 | 75,17+£2,13 | 78,15£2,16 | p1<0,001 p,<0,1
reMoTJIO0IHY, I/1

Kinpkicrs 0,85+0,15 | 0,86£0,07 | 0,85+0,11 p>>0,1
PETUKYJIOLHNTIB,

MCH, or 29,30+0,11 | 29,27+0,15 | 29,32+0,18 | p;<0,001 p,>0,1
MCV, 1l 68,23+0,83 | 67,57+1,15 | 69,00+1,21 | p;<0,001 p,>0,1
MCHC, % 31,17+0,38 | 30,81+0,16 | 31,27+0,25 | p;<0,001 p,>0,1
Kinekicts

tejixowris, - 10%/1 5,57+0,79 5,74+0,83 5,39+0,41 pr>0,1 p2>0,1
Kinpkicts 268,27+1,99 | 273,22+1,54 | 265,97+1,49 | p;<0,001 p»>0,1

TpomGouuTiB, - 10°/1

Ipumimku: pj— 00CmogipHicme pPi3HUYI MIJC NOKA3HUKAMU Y NOPIGHSAHHI i3 300posumMu; p2 —

00CMOBIPHICMb PI3HUYT MIJIC NOKAZHUKAMU ) 2PYNI 3ANeHCHO 8I0 CIami.
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I3 HaBenmeHux B Ta01. 3 TaHUX BUJIHO, IO KUIBKICTh €PUTPOLIUTIB Y OOCTEHKEHUX
i3 3JIA xiHOK, B cepenHboMy, craHoBuna (2,64+0,06)-10'%/n, a y donosikis
(2,55+0,06)-10'%/n, mocTOBipHMX BIAMIHHOCTEH MiX MNOKA3HMKOM  KiJbKOCTI
EpPUTPOLIUTIB Y XBOPHUX KIHOK 1 YOJIOBIKIB HaMH HE BHsBieHO (p<0,1). B ninomy, y
BCIX pa3oOM MAlll€HTIB, KIJIbKICTh €PUTPOLUTIB Oyia JOCTOBIPHO MEHILOIO, HIXK Y
KOHTpPOJBHIiM rpymi (p<0,001), i, B cepeanbomy, cranosuia (2,59+0,04) -10'%/n, npu
iHOMBiTyanbHOMY KOJMBaHHI iX mokasHuka Bix 1,61-10'%/1 no 3,81-10'%/n, y xiHok -
Bim 1,61-10'%/n mo 3,60-10'%/nm i y wonosikis, Bimmosimuo, Bim 1,61-10'%/m mo
3,81-10"/m.

[Toka3HMK KOHIIEHTpallii TeMOTJI001HY, B IIJIOMY, Yy mari€eHTiB i3 3J[A cTaHOBUB,
B cepeaHbomy, (76,55+1,52) r/n, npu KoJvMBaHHI 1HAUBIAyalbHUX 3HA4YCHb Big 41 110
109 1/n, 30kpema y 4YOJIOBIKIB, B cepeaHboMy, cTaHoBuB (75,17£2,13) r/n mpu
1HIMBIAYaJIbHUX 3MiHaX Moka3Huka Bij 42 g0 106 r/n, a 'y xinok - (78,15+£2,16) r/m,
Ipy 1HAUBITyaTbHOMY KoJiMBaHHI mapametrpa Big 41 mo 109 r/n. Konmentpariis
reMorjo0iny y marieHTiB i3 3J[A Oyna AOCTOBIpHO HUKYO, HIK Y KOHTPOJIbHIM
rpymi (p<0,001).

[Toxaszauk MCH y narienTis 13 3/]A, B minomy, cranoBus (29,30+0,11) or, npu
KOJIMBaHHI TOKa3HWKa Big 24 mo 31 mr. Y XBopuX >XIHOK JaHMKM ITIOKa3HHK, B
cepeaHpoMy, ckianaB (29,32+0,18) nr, mpu 1HAUBIAYaJIbHUX KOJMBAHHAX Bif 24 10
31 nr, a y 4oOJOBIKIB, BIAMOBITHO - (29,27+0,15) nr, npw I1HIUBIAyaIbHUX
koJiuBaHHAX Big 26 mo 32 mr. Ilokazauk MCH y oOcTexxeHuxXx HaMu XBOpUX OyB
JOCTOBIPHO MEHILIMM BIAHOCHO HOro 3Ha4eHHs y KOHTpoJdbHIM Tpymi (p<0,001).
JlocToBipHuX BigMiHHOCTEH nmoka3zHuka MCH y oOcTexeHHnX Nali€HTiB 3aJIe’KHO BiJl
CTaTl TPUBAJIOCTI 3aXBOPIOBAHHS Ta BIKY HaMu He BusBieHO (p>0,1).

ITokazuuk MCV y Bcix nanieHTiB i3 31A, B oMy, ctanoBuB (68,23+0,83) fl,
Mpy KOJMBaHHI Toka3Huka Bia Big 42 go 90 fl. ¥V xBopux XKiHOK O3HaAYEHUU
MOKa3HUK, B cepenHboMy, ckianas (69,00+£1,21) fl mpu iHaUBITyaIbHIX KOJIMBAHHSX
Big 42 1o 90 fl, a y wonoBikiB, BianoBigHo - (67,57+1,15) fl, npu iHauBiAyaTbHUX
konuBaHHAX Bi 45 o 90 fl. ITokazauk MCV y oOcTeKeHHX HaMH IaIi€HTIB OyB
JIOCTOBIPHO MEHIIUM BIJHOCHO HOro 3Ha4eHHS y KOHTpoJdbHIM Tpymi (p<0,001).
JlocToBipHUX BiAMiHHOCTEH mokasHuka MCV y 00CTeKeHHMX Malll€HTIB 3aJIeKHO BiJl
CTaTl, TPUBAJIOCTI 3aXBOPIOBAHHS Ta BIKYy HaMH He BUsiBiieHO (p>0,1).

IToxazank MCHC y Bcix narnienTiB 13 3/1A, B miimomy, ctanoBuB (31,17+0,38)%,
Ipy KOJMBaHHI Noka3HWka Bix 29 nmo 33%. VYV xiHok mnokazuuk MCHC, B
cepenHboMy, ckiaaas (31,27+0,25)% npu 1HAUBIAYaTbHUX KOJIMBAHHAX BiJ 29 10
32%, a y d4onoBikiB, B cepeauboMy, - (30,81+£0,16) %, npu 1HAUBITYyaTbHUX
KOJMBaHHAX TMoka3Huka Big 29 10 33%. JlocTOBIpHUX BIIMIHHOCTEM IOKa3HUKA
MCHC y narienTiB 13 3[IA 3anexHO0 BijJ CTaTi, TPUBAJIOCTI 3aXBOPIOBaHHS Ta BIKY
Hamu He BusiBJieHO (p>0,1). Ilokasauk MCHC y oOcTexxeHuX HaMmH Maili€HTiB OyB
JOCTOBIPHO MEHIIKUM BiTHOCHO HOT0 3HaU€HHS Y KOHTPOJIbHIM rpymi (p<0,001).

Sx BugHO 13 Tabn. 3, y marieHTiB 13 3/[A MOKa3HUKU KUTBKOCTI JICHKOIUTIB 1
PETUKYJIOLUTIB JTOCTOBIPHO HE BIPI3HSUIUCH BiJ KOHTPOJBHUX 3HAYEHB, B TOW XKe
4ac TMOKa3HUK KUTBKOCTI TPOMOOIUTIB OyB JOCTOBIPHO BHUIIMM, HIK Y KOHTPOJIbHIM
rpymi (p<0,001), 110, 0YEBUHO, MOKHA TIOSICHUTH PEAKIIEI0 KICTKOBOTO MO3KY Ha
TPUBAJi XPOHIYHI KPOBOBTpPAaTH Yy TEPEBAXHOI OUIBIIOCTI OOCTEXKEHUX HAMU
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namieHTiB 13 3A. JlocTOBIpHMX BIAMIHHOCTEW IIOAO KIJIBKOCTI PETHUKYJIOIHUTIB,
JICHUKOLMTIB 1 TPOMOOLIUTIB Y OOCTEKEHUX MAIIEHTIB 3aJI€KHO BiJ CTaTi, TPUBAIOCTI
3aXBOPIOBAHHS Ta BIKy HaMu He BUsBieHO (p>0,1).

OTxe, XapakTepHHUM ISl KapTUHU Nepu(eprudyHoi KpoBi y 00CTeKEHUX HAMU Ha
3/1A mamieHTiB OyJI0 JAOCTOBIpHE 3MEHILIEHHS MOKA3HUKIB KUIBKOCTI €PUTPOIIMTIB,
KOHIIEHTpallli reMorio0iHy, CepeAHbOr0 00’€MYy EpPUTPOLMTIB, CEPEAHBOIO BMICTY
reMorjo0iHy B €pUTPOIINTI Ta CEPEIHBOT KOHIIEHTpAIlli rTeMOTJI001HY B €pUTPOITHTI, a
TaKOX 3017IBIIEHHS KUTbKOCTI TPOMOOIUTIB.

VY namientiB 13 3/IA HaMM TIPOBEEHO BU3HAYEHHS OCHOBHUX IMOKA3HMKIB, IO
XapaKTepU3yrTh 0OMiH 3aii3a (Tabdi.4).

Taoauus 4 - OcHOBHI MoOKka3HUKH 00MiHY 3aJi3a y nanieHTiB i3 3{A (M£m)

D

BuBueHuit mokasHuk, | BCl XBOp1 YOJIOBIKU KIHKU JOCTOBIPHICTD
OJIMHHUIISI BUMIPY (n=20) (n=10) (n=10) pizHwmIi (p)
3C, MKMOJIB/T 8,73£0,73 | 9,57£1,01 | 7,91+1,05 | p;<0,001 p,>0,1
333C, MKMOJIB/IT 89,15+1,85 | 87,89+1,39 | 89,97+1,62 | p;<0,001 p,>0,1
H33C, MxMmoIb/1 80,42+1,53 | 78,32+1,27 | 82,06+2,01 | p;<0,001 p»>0,1
KHT3,% 9,794+0,53 | 10,89+£0,61 | 8,79+0,57 | pi<0,001 p,<0,02
Tpanchepun 4,06+0,27 | 4,01£035 | 4,03£043 | p;<0,001 p,>0,1
CHUPOBATKH, I/JI

f;fgﬁm‘* CHPOBATKIL | 94 794308 | 28,97+5,11 | 12,85+5,89 | p1<0,001 p,>0,1

Ipumimku: p— 0ocmogipHicme pi3HUYI MIJC NOKA3HUKAMU Y NOPIGHSHHI i3 300posumu; p2 —
00CMOBIPHICMb PI3HUYT MIJIC NOKAZHUKAMU ) 2PYNI 3ANeHCHO 8I0 CIami.

Sk BUAHO 13 maHUX, IO HaBeAeHI B Tabi. 4, y mamieHTiB 13 3/A, mopiBHSHO 13
JTAHUMH Y KOHTPOJIbHIN TpyMi, BUSBISUIA JOCTOBIPHO MEHIII Moka3HUKU BMICTYy 3C 1
dbeputuny, 3HmwkeHHs KHT3 (p<0,001), B TOoi wYac sK TIOKa3HUK BMICTY
tpancdepuny, 333C 1 H33C Oynu gocroBipHo 301bm1eH1 (p<0,001). Y nmariieHTiB i3
3JIA 4O0J0BIKIB, MOPIBHSIHO 13 KIHKAMH, BHUSBIISUIA JOCTOBIPHO BHUIIUN TMOKA3HUK
KHT3 (p<0,001). Hamu He BUSIBIEHO IOCTOBIPHMX BIAMIHHOCTEH y OOCTEXEHUX
MAlIE€HTIB 3HAYEHb MOKA3HMKIB 3aJIeKHO BIJl BIKY Ta TPHUBAIOCTI 3aXBOPIHOBAHHS
(p>0,1).

OTpuMaHi HaMHM B pe3yJbTaTl HAyKOBOrO TOLIYKY JdaHI MOXYTb OyTH
BUKOPHWCTAHI IS TOPIBHSHHS mMepeOiry, BCTAHOBJICHHS KIIHIKO-TeMAaTOJIOTIYHUX
ocobmmBocTeit nmposiBiB 3/IA y iHIIUX perioHax YKpaiHu.

BucHoBku.

VY oOcrexenux Hamu mnaimieHTiB 13 3JIA, mo Memkamu B 3akapnaTchbKOMY
pErioHi, BHUABJICHO CcHENU(pIYHI KIHIYHI TPOSIBU AHEMIYHOTO, CHACPONEHIYHOTO
CUHAPOMIB 1 CyTT€EBI MOPYILIEHHS META00JI13My 3alli3a Y OpraHi3Mi, 0 MPOSBIISIUCS
3MEHIICHHSIM MOKa3HUKIB BMICTY 3aii3a 1 (DEpUTUHY Yy CHpPOBATLI, 301IbIIECHHAM
noka3HukiB 333C 1 H33C, BMmicty TpaHcdeprHa y cupoBaTIi KPOBI Ta 3MEHILECHHI
KHTS3.
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Anomauia. Xponiuna mienoiona neuxemin (XMJI) € xnonanbHum mienonponighepamusrum
3AX60PIOBAHHAM, NpU AKOMY 6 pe3yibmami cheyughiunoi mpawnciokayii  dinanox mide 9 i 22
xpomocomamu gopmyemocs xumepuuii een BCR-ABL, wo mae mupo3unkinasny axkmuenicme. Y
cmammi HageOeHO pe3yabmamu OO0CHIONCeHHs CMAaHy IMYHHOI cucmemu y xgopux Ha XMJL
3pobneno sucnogok, wo y xeopux Ha XMJI maec micye nopyuieHHsi NOKA3ZHUKIE 2YMOPANbHOL i
KIIMUHHOI 1aHoK imyHimemy. O3HaueHi nopyuweHHs 3aiexrcams 8i0 cmaoii nyXauHHO20 NPOYec).

Knrouosi cnosa: xponiuna mienoiona netikemis, iMyHHa cucmema, 0iaeHOCMUKA.

Berym.

CydacHa HHMTOCTaTHYHA Tepamis [03BOJIIE B 3HAYHIM Mipl KOHTPOJIIOBATH
OyXJIUHHUM PICT TPU OHKOTEMATOJOTIYHMX 3aXBOPIOBAHHSX, 30KpeMa, MpH
XpoHIuHINA Mienoigniil neiikemii (XMJI) [1-4]. B To#t ke yac ycmixu B JIKyBaHHI
JaHUX XBOPUX 1 4acTO BHU3HAUAIOTHCS MOXJIUBOCTSIMHU MPODIIAKTUKU 1 JIKYBaHHS
1HQeKmHUX Ta 3anajbHUX YCKJIaJHEHb. JloBeneHo, M0 CydacHI HMTOCTATHYHI
3aco0u 3/1aTHI CYTTEBO MOPYILIYBAaTH CTaH CUCTEMHU IMyHITETY. BHACHII0K pO3BUTKY
BTOPUHHOTO IMyAehIUUTy 1H(QEKLINHI yckiaagHeHHs y XxBopux Ha XMJI myxe
MOIIKUPEH], YacTO SBJISIOTHCS MPUYMHOIO CMEpTeNbHUX HacmiakiB [1, 5-7]. Mu
BBAXKAJIM 32 HEOOXIJHE MPOBECTH KOMIUIEKCHY OI[IHKY CTaHy IMyHHOI CHUCTEMH Y
nanieHTiB 13 XMJI 3anexxHo BiJ cTafiil nepediry 3aXBOpIOBaHHS.

Mera pociaizkeHHsI — TIPOBECTH JOCHIUKCHHS CTaHy IMYHHOI CHCTEMH Y
xBopux Ha XMJI Ha pi3HUX CTaAisX MyXJIMHHOI MPOTPecii TaHOTO 3aXBOPIOBAHHS IS
MOIAJIBIIIOTO BCTAHOBJICHHS OCOOJMBOCTEH TMepediry i1H(EKIHHUX 1 3amajbHuX
MPOIIECIB 1 MOMIYKY €(PEeKTUBHUX MUISAXIB 1X JIKYBaHHS.

Marepian i MmeToau.

[IpoBeneHO AOCHIKEHHS OCHOBHUX IapaMeTpiB, L0 XapaKTepPU3yIOTh CTaH
KJIIITUHHOTO 1 TYMOPAJIBHOTO IMYHITETY Y 77 TAIl€HTIB HA PI3HUX CTAlIIX Mepediry
XMIJI: mepury rpyny (I) cknanu marmientd XpoHiuHoi ctamii (n=19), apyry (II)
akcenepaii (n=33), tpetto (III) — cranii 3 6mactHum kpuzom (n=25). Craaii nepediry
XMJI Bu3Hayay BIANOBIAHO O cyyacHuX KputepiiB: I cramiss xponiuna, II cTamis
akcenepaitii, [1I ctanis — 6macTtHOrO Kpusy [5,6].

AHani3z kmiHIYHMX 1posiBiB XMJI Ha pI3HMX cTaigX HOpOrpecyBaHHS
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3aXBOPIOBAHHS ITIOKa3aB, IO Iepedir XpoHIUuHOi (a3u y OOCTeKEHUX Talli€HTIB
XapaKTepU3yBaBCsl MOCTYNOBO MPOrPECYIOUYMMH 3MIHAMHM B Te€MOTpaMi: PO3BUBABCA
rinepiaeKonnTo3, 301IbIIyBatach KUIbKICTh HEHUTPOQUIIB, Malo MiCIe 3pyLICHHS
dbopMynu KpOBI BIIBO JO MPOMIETONUTIB ab0 TOOAMHOKUX O1acTiB, BIAHOCHA
aiMmonuTOoneHis, 30UTbIIEHHST KUIBKOCTI 0a3zodimB 1 eo3uHodiniB (6a3zo¢inbHO-
€03MHO(DUIbHA acoLialis), TPOMOOIIMTO3. AHEMIs JJi1 XpPOHIYHO1 a3y He XapaKTepHa
1 MH HE CIOCTEpiraju TMaIli€HTIB 3 aHEMIYHUM CHHAPOMOM. Y Mi€Jorpamax
CHOCTEpIraly IMiJIBUILEHHS 3arajlbHOl KUIBKOCTI KIIITUH KICTKOBOTO MO3KY 3a
paxyHOK TrpanyyounutapHoro mnapoctka (10 90-95%), 30iabplIeHHS 3arajbHOl
KUTBKOCTI KJITUH 0a30(ibHOTO 1 €03MHOPIILHOTO MNapocTKiB Ouabine 6,5%,
3HM)KEHHS JTy>kHO1 ocdarazu B HeWTpodinax. Ilpu ricronmoriyHomMy AOCTIIKEHHI
KICTKOBOTO MO3KY B TpenaHoOioNTarax BUSBISUIM TINEPIUIA3i0 TeMOMOETUYHOL
TKaHUHU 3a PaxXyHOK KIITHH TPaHyJOLMTAPHOIO MapoCTKa, 1HOMI y MO€IHAHHI 3
MerakapiolUTapHUM.

VY marmientiB apyroi (II) rpymm, sxi Oynu B crajii akcenepari, CiocTepiraiu
MOCTYTIOBUM PO3BUTOK PE3UCTEHTHOCTI J0 Teparlii, 1mo paHime O0yiaa eHeKTUBHOIO 1
MOSIBY O3HAK MPOrPECYBaHHS reMo0s1acTo3y (HApOCTaHHS JIEUKOIMTO3Y, 301IbIIICHHS
He3puTuX (OpM TPaHYJIOIUTIB, MPOMIEIONUUTIB 1 MIEJOIMTIB, BiICOTKA OJACTHUX
KJIITUH, 30UIBIIEHHS TPOMOOLMTIB, Maja MICLE Nporpecyroua CIUIEHOMeraiis,
aHeMis, 03HAKM HApOCTAI04u0l MyXJIMHHOI MeTa0O0IuHO1 1HTOKCHKAIlil Toio). Hapasi
st owiHKK (a3u akcenepauii nepedbiry XMJI Mu KopuUCTyBamucsi KpHUTEpIIMH
European Leukemia Net (ELN, 2009) i World Health Organization (WHO, 2008).

Jlns nauientiB Tpetboi (III) rpynu, axi Oynu B TepMiHAIbHIN cTazli (OacTHUM
KpH3) BJIACTUBOIO Oyjia HasiBHICTh OJIACTHUX KIITHH MPHU IOCHIIKEHHI Mi€JorpaMu
noHayq 30% (xputepiit ELN, 2009), a6o 20% (kputepiit WHO, 2008), 3’sBasucs
TUISTHKA €KCTpaMeayIsipHOrO KPOBOTBOPEHHS B 1HIIMX, OKPIM IEYIHKHU 1 CEJIE31HKH,
opranax. B remorpamax B mepioj; 6JJaCTHOTO KpU3y CIIOCTEpIrajid aHEMIIO Ba)KKOTO
CTYNEHs, TPOMOOIIUTOINEHII0 1 arpaHyjolUTO3. 3a JaHUMH MOPQOJIOTIUHUX,
IIUTOXIMIYHUX 1 IMYHOJIOTIYHUX JOCHIIKE€Hb OJaCTHUX KJIITHH Yy TOJIaBIISIIOUO]
KUIBKOCTI TaiiedTiB (n=12) npu 6;1acTHOMY KpH31 BUSBIISIA MI€JIOOIACTHUN BapiaHT,
y dYacTuHM mamieHtiB  (n=8) mimdobnacTtHuit 1 y MeHmoi (n=5) -—
HenudepeHIiioBaHui BapiaHT.

[TinTBepmxkenHssM niarHosy XMJI Oyio BUSBICHHS B KIITHHAaX KpoBi 1
KICTKOBOTO MO3KY XapaKTepHOTO IIMTOI€HETUYHOro Mmapkepa — Ph-xpomocomu
t(9;22)(q34;q11) i rena BCR-ABL tipu MONEKYJISIPHOMY JTOCIIIKCHHI.

['pynu marmientiB  Oyau OMM3BKUMH 332 BIKOM, CTaTTIO, TPUBAIICTIO
3aXBOPIOBaHHSA. Y AOCTiHKeHHS Oynm BirodeHi marienT i3 XMJI 1 3mopoBi ocobw,
AK1 HaJadyd NUCHMOBY 3roJly Ha Yy4acTh Yy JOCTIKEHHI 1 BIANOBIJAJIM BHMOTaM
KpUTEPIiB BKIIOUYCHHS/BUKIIOYEHHS. Y Cl TOCTIPKEHHS MPOBOIUIN 3 JOTPUMAHHSIM
OCHOBHMX ToJi0keHb KonBenuii Pagu €Bponu mpo npasa J0AUHA Ta 010METUIIUHY,
I'enbcincbkoi aekmapaiili BececBiTHROT MeauyHOI acorialii mpo €THYHI MPUHITUITN
MPOBEJICHHS] HAyKOBUX MEIWYHUX JOCIIIKEHb 3a ydacTio joauHu (1964 p. 3
MOJAIBIITMMHU TOMTOBHEHHAMH, BKJItoUarouu Bepciro 2000 p.) Ta Hakazy MO3 Ykpainu
No 690 Bix 23.09.2009 p. Yci nauieHTd OpH TOCHITaNi3alii J0 cTanioHapy Oyiu
0o0CTeXkeH1 13 3aCTOCYBAaHHSM KIIHIYHHUX, JIA0OpAaTOPHHUX, IHCTPYMEHTAJbHUX Ta
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CIeliaIbHUX METOJIIB  JOCHIKEHb, Yy pa3l HEOOXIHOCTI KOHCYJbTYBAJIUCS
GaxiBIsIMH CYMDKHUX croerianbHocTeil. OOCTeXeHHS ¢ JIIKyBaHHS XBOPHX
MIPOBOJIAIIN BIAMOBITHO /10 I'enbCiHChKOT Aekmapaliii BcecBiTHROI MemnyHOT acoriamii
(Ceym, 2008), Biamoiganx Haka3iB MO3 Ykpaiau (Ne 281 Bim 01.11. 2000 p., Ne 355
Bix 25.09.2002 p., Ne 356 Bix 22.05.2009 p. B penaxiii Hakasy MO3 Ykpaiau Ne 574
Bix 05.08.2009 p, Ne 1118 Big 21.12. 2012 p).

Koutponbay rpyny ckiamn 20 TOpakTUYHO 300pOBUX 0OCi0, sKi Oynu
NEePBUHHUMHE JTOHOpamMu KHiBCHKOTO MiCBKOTO IIEHTPY KpPOBI BUKOHABYOTO OpPraHy
KuiBcbkoi Michkoi panu (KuiBCchkoi MICBKOI JIep KaBHOI aiMiHICTpallii). Yl JOHOpH
oOcTexeH1 BIAMOBIIHO 10 BUMOT «Ilopsiaky MennuHoro o0CTeKEeHHs JOHOPIB KPOBI
Ta (abo) i KOMIIOHEHTIBY», 3aTBepkeHoro Hakazom MO3 Vkpainu Big 01.08.2005 p.
3a Ne 385 «Ilpo iHdekiiitny 0e3neKy J0HOPChKO1 KPOB1 Ta i1 KOMIOHEHTIBY.

VY o6ctexxennx mnamieHTiB 13 XMJI 1 0ci0 KOHTpOABHOI Tpynu OyJO0 BUBYEHO
OCHOBHI TapaMeTpH, IO XapaKTepH3ylOThb CTaH IMyHHOI cucteMu. lloka3zHuku
KIITUHHOI ~ JIAHKKM  IMYHITETY  BHU3HA4YaJld  3a  PEAKII€l0  CIIOHTAaHHOTO
PO3ETKOYTBOPEHHSI KJIITHH, a PIBEHb CUPOBATKOBUX IMyHOTI00ymiHIB (Ig) ocHOBHHX
kiaciB A, M, G — MmetozioM pajianbHOi iMyHOAMGY31i B arapoBoMy Telli 32 MaHuiHi.

Cratuctuuny OOpOOKY OTPUMAHHMX PE3YJIbTATiB MPOBOJUIN 32 JOIMOMOTOIO
METO/IB BapialliiHOl CTAaTUCTHUKA 3 BHUKOPHCTAHHSIM KOMIT IOTEPHOI MpOrpaMu
Microsoft Excel XP.

Pe3yabTaT Ta iX 00roBOpeHH

HaBoaumo reHaepHO-aHTPOIOJOTIUHI MOKa3HUKU OOCTEKEHUX TEPBUHHUX
TOHOPIB 1 narnieHTiB 13 XMJI (tadm. 1).

SWorldJournal

Tabumus 1 - lemorpagiuni 1ani oocre:xxenux nauieHTiB i3 XMJI i ociod
KOHTPOJbHOI rpynu (M=£m)

lokasznux Hayienmu i3 XMJI | Koumponvna Bipoeionicme
(n=77) epyna (n=20) | siominnocmi (p)

Bik, pokn 47,5£12,1 44,349,01 >(,05
Cratb 35/42 10/10 >0,05
(40JIOBIKHU/>KIHKH )

3picT, cM 169,9+7,3 171,4+6.9 >0,05
Maca Tina, Kr 80,4+14,3 79,6+£12,7 >(,05
[HEKC MacH Tina, Kr/M> 27,8446 27,244,1 >0,05

PesynbTatu gochiKeHHs IMyHITETY Y IEpBUHHUX JIOHOPIB HABOJAUMO B Ta01.2.

Ta6auusa 2 - OCHOBHI IMYHOJIOTIYHI IOKA3HUKH Y KOHTPOJIbHIM rpymi (M+m)

llokasnux, 6Ci OOHOPU | UYONOBIKU IICIHKU 00CmogIipHicmb
OOUHUYSL BUMIDY (n=20 (n=10) (n=10) pizHuyi (p)
Kinbkicth
simoruria, 1071 1,96+0,14 | 1,97+0,25 | 1,98+0,27 p>0,1
T-mimdorwry, 69,14+1,24 | 67,72+1,22 | 69,704+0,91 p>0,1
BIJH.OJ.
ISSN 2663-5712 60 www.sworldjournal.com



SWorldJournal Issue 15 / Part 1 \2%
T-nimonmry, 1,2840,22 | 1,26£024 | 1,29+0,12 p>0.1
a0C.oJI.

T.—xennepI/I, 42,41+0,91 | 40,29+1,01 | 42,62+1,69 p>0,1
BIJH.O/I.

T-xenmnepwu, 0,91+0,08 | 0,90£0,09 | 0,92+0,08 p>0,1
abc.of.

T-cynpecopw, 29,31+0,89 | 30,41+0,91 | 29,11+0,75 p>0.1
BiJIH.OJI.

T-cynpecopw, 0,56£0,08 | 0,57+0,07 | 0,55+0,09 p>0.1
a0C.oJI.

T-xenmepn/ 1,44+£0,09 | 1,43+0,22 | 1,45+0,12 p>0,1
T-cynpecopu

B-nimporury, 8,64+0,49 | 8,63+0,57 | 8,65+0,53 p>0,1
BiJIH.OJI.

B-nimpoury, 0,14+0,02 | 0,13£0,03 | 0,15+0,02 p>0,1
abc.of.

Kiexiers 5954035 | 5,9140,71 | 6,05:0,29 p>0,1
JIEUKOLMUTIB, - 10°/11

IgA 2,1420,19 | 2,16+0,25 | 2,12+0,12 p=0.1
IgG 10,4120,29 | 11,03+0,41 | 10,110,17 p>0.1
IgM 0,94+0,07 | 0,89+0,08 | 0,98+0,06 p>0.1

Ipumimxa: p — 0ocmogipuicmo pizHuYyi NOKAZHUKIG 3ANEeHCHO 8I0 cmami.

AHaJi3 1aHuXx, 110 HaBeJeHl B Ta0JI. 2, MOKa3aB, 110 BCl OCHOBHI IMyHOJIOT14HI
MOKA3HUKHU y KPOBI 0OCTEKEHHUX 370POBHX 0Ci0 mepedyBajii B MEKax HOPMaJIbHUX
3HauyeHb. Hamu He BHSBIEHO JOCTOBIPHMX BIJIMIHHOCTEH CTOCOBHO OCHOBHUX
IMYHOJIOTIYHUX TTapaMeTPIB 3aJIe)KHO BiJl CTaTi Ta BiKy oOcTexeHux (p>0,1).

JlaH1 CTOCOBHO pe3yJIbTaTiB AOCIIIKEHHS IMyYHHOI'O CTaTycCy Y XBopux Ha XMJI
HaBOJIMMO B Ta01. 3.

Taoauus 3 - [llokazHukn iMyHHOro cTaTycy y xpopux Ha XMJI (M4m)

Tokasnuk, Hayienmu i3 XMJI, cmaoii 3axeoprosanus (n=77) | ocmosipricmo
0OUHUYSL I — xpoHiuHa, I - III — 6macTauUiA ()
BUMIDY (n=19) akcenepartii, Kkpu3 (n=25)
(n=33)
JlelikouuTy, 5,94+0,3 4,4+0,6 3,94+0,3 p1<0,05
109/n p2<0,05
p3<0,05
Jlimdorutu, % 35,1£1,9 43,8+1,3 48,9+2.0 p1<0,05
p2<0,05
p3<0,05
Jlimdorutw, 2,240,2 1,94+0,5 1,9+0,4 p1<0,05
abc. p2<0,05
p3<0,05
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B-nimdonurn, 15,5+0,5 15,9+1,6 16,2+1,3 p1<0,05
% CD20 p2<0,05
p3<0,05
B-nimdonuru, 10,8+0,3 11,2+0,5 11,44+0,6 p1<0,05
% CD22 p2<0,05
p3<0,05
IgM 1,1+0,01 1,1£0,02 1,0+0,01 p1<0,05
p2<0,05
p3<0,05
IgG 4,5+0,08 4,9+0,05 4,1+0,04 p1<0,05
p2<0,05
p3<0,05
T-nmimdonutw, 58,5£3,5 52,243,6 46,2+3,3 p1<0,05
% CD3 p2<0,05
p3<0,05
T-nmimdouuru, 29,8+1,3 19,2+1.,5 17,4+1,3 p1<0,05
% CD4 p2<0,05
p3<0,05
T-nmimdouuru, 21,9+1,2 20,4+0,7 18,9+1,1 p1<0,05
% CDS p2<0,05
p3<0,05
®daronuTos, % 57,2+1,1 56,1+1,5 49,1+1,7 p1<0,05
p2<0,05
p3<0,05
darouutapHu 4,9+0,2 3,4+0,2 3,4+0,1 p1<0,05
1HIIEKC p2<0,05
p3<0,05

Hpumimxu: pl — 0ocmosipricme 6 I epyni nopieuano 3 koumponem. p2 — docmosipricms 6 11 epyni
NOPIGHAHO 3 KOHmMposem: p3 — 0ocmosipHicms 8 111 2pyni nopieHano 3 KOHMpPOEM.

Sk BUAHO 13 aHaI3y MOKAa3HUKIB y Ta0in.3, y mamieHTiB 13 XMJI na Il craxii
nepebiry 3axBoproBaHHs, mopiBHsSHO 13 | 1 Il cramismu, Bim3Havamym HaWOLIBII
BHpa3Hi 3MIHM MOKa3HUKIB iMyHorpamu. [lo mipi nmporpecyBanns XMJI Biamiuamu
3HIKEHHS MOKAa3HUKIB SIK KIITUHHOTO TaK 1 TyMoOpajbHOro iMyHiTery. Panime Hamu
Oy70 BcTaHOBJIEHO, IO y mnamieHtiB 13 XMJI Mmae wmicue CyTTeBe MOpPYIICHHS
OUIKOBOTO, BYIJIEBOJAHOTO OOMIHIB Ha (OHI 3MiH, [0 XapaKTEePU3YIOTh
(GyHKIIOHYBaHHS Ne4iHkH [8,9].

[{ikoM OYeBUIHO, LIO BHUSABJIEHI HAaMH 3MiHM IMyHiTeTy npu XMJI HoOCATH
Hecen(piuHUNA, BTOPUHHHUHN XapakTep, 1 OOYMOBJEHi, OKpiM OCHOBHOTO
3aXBOPIOBaHHS, 3aralLHIM COMAaTHYHHM CTaHOM XBOPOTO, HAsBHICTIO CYMyTHBOI
MaToJIOT1i, CTa/II€I0 MyXJIMHHOTO MPOLIECY TOIIO.

BucHoBku

VY xBopux Ha XMJI cnocrtepiraerbcs NOPYIICHHS MOKAa3HUKIB T'YMOPAIbHOIL 1
KJIITUHHOI JIaHOK iMyHITeTy. (O3HaueHi TMOpYIIEHHA 3ajexarb BIJ CTafil
MPOrpeCyBaHHS Mi€IOMPOJiPepaTUBHOTO MyXJIUMHHOTO MPOIIECY.
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IlepcnekTBH  MoOJaJbIIMX  JAOCHIMXKeHb. BpaxoByrouu, mo XMJI
CYTIPOBOJIKYETHCSI 3HAUHUMH BTOPUHHUMH MOPYLIEHHSMHU 3 OOKY IMyHHOI CHCTEMH,
€ TIEPCIIEKTUBHUM JOCIIKEHHS 0COONMBOCTEN mepeliry iHPEeKIIHHUX 1 3amanbHuX
MPOLECIB 1 MOIIYK e(peKTUBHUX LUIAXIB X JIIKyBaHHs y XBopux Ha XMJL.
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Abstract. Chronic myeloid leukemia (CML) is a clonal myeloproliferative disease in which as
a result of specific translocation of chromosomal sites between 9 and 22 chromosomes, a khimeric
BCR-ABL gene with tyrosine kinase activity is formed. The article presents the results of a study of
the immune system in patients with cronic myeloid leukemia (CML). It is concluded that patients
with CML have disorders of humoral and cellular immunity. These disorders are depend on the
stage of tumor.

Key words: chronic myeloid leukemia, immune system, diagnostics.
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Abstract. Many aspects of the COVID-19 infection, especially its complications and long-
term health consequences, are still unknown. Various reactive changes in the blood test during the
course of leukemia have been published. Leukocytosis [1], leukopenia [2, 3, 4], neutrophilia [5, 6],
lymphocytosis and lymphocytopia [3, 7], thrombocytopenia and, rarely, thrombocytosis [2, 8, 9]
were found most often.

The detected changes were usually not subject to monitoring in the patient. There are reports
of the diagnosis of leukemia after a recent infection with COVID-19. Therefore, studying the
features of the clinical picture and hematopoiesis in such patients during the course of a viral
infection, as well as in the initial manifestations of leukemia, is relevant.

Key words: COVID-19, leukemia, clinical case.

Introduction.

There are numerous publications on the peculiarities of COVID-19 in different
groups in terms of age, clinical manifestations, effects on different systems and
organs, the effectiveness of different treatment regimens. A small number of works
devoted to the analysis of changes in total blood counts infections [1, 2, 3], but in the
future it is necessary to conduct basic research to study the effects of SARS CoV-2 at
risk of leukemia.

There are cases of atypical COVID-19 infection with hemorrhagic syndrome
and manifestations on the skin and mucous membranes, the appearance of peripheral
blood (PB) and bone marrow blast cells, which are the basis for the differential
diagnosis of acute leukemia [4, 5, 6].

Therefore, the clinical cases with the development of leukemia after COVID-19
infection with the study of the peculiarities of its course are noteworthy.

Clinical cases.

Anamnestic data of the patient. A 71-year-old woman was hospitalized in the
therapeutic department of the hospital in a severe condition. Communication was
difficult due to the severity of the condition. She contracted severe form of COVID-
19 infection 3 months ago. The COVID-19 infection was laboratory confirmed by a
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quick test for antibodies to SARS-CoV-2, as well as PCR testing on SARS-CoV-2
RNA. Patient suffered from oxygen-dependent bilateral pneumonia with respiratory
failure II stage. The pneumonia was confirmed by X-ray examination. The treatment
included antibacterial, anti-inflammatory, antithrombotic, symptomatic therapy and
made a positive clinical and radiological dynamics. The patient was discharged in
satisfactory condition. Laboratory tests at discharge are presented next. Blood test
revealed mild normocytic anemia (Hb 112 g/l, er 3.6x10 /1), leukopenia (2.5x10%/1),
elevated ESR 60 mm/g, relative lymphocytosis (47.7%), the number of platelets
within normal limits (234x10°/1). The coagulogram revealed a slight increase in
fibrinogen (5.55 g/l). Indicators of hepatic and renal functions, total protein are
normal. The urine test revealed a slight proteinuria (0.053 g/1).

Patient’s current clinical case. The patient's condition deteriorated two weeks
before admission to the hospital, when the body temperature rose to febrile. Patient
complains on cough and weakness for 6 days before hospitalization. The blood test
revealed anemia (Hb 80 g/I). The general practitioner prescribed antibacterial,
symptomatic treatment. Against the background of antibacterial therapy disappeared
fever, but increased weakness, dizziness, decreased appetite. The day before
admission to the hospital, progressive encephalopathy quickly developed, therefore
the patient was urgently hospitalized.

The express test for COVID-19 is positive.

Objective data. The general condition of the patient is severe. Axillar
temperature 1s 37.6°C. The patient has passive position. Contact is unproductive. The
skin is pale. There are multiple hematoma-type hemorrhages all over the body.
Lymph nodes are not enlarged. Auscultatory lungs vesicular respiration is weakened
in the lower segments. Respiratory rate is 24 per minute. SpO2 is 93%. Heart tones
are muffled. The rhythm of the heart is regular. Heart rate is 83 per minute BP 155/80
mm Hg. The tongue is dry. The abdomen is soft and painless during palpation. Liver
is not enlarged. The spleen is palpated 4 sm below the costal arch. Stool and urination
are without pathology.

The results of additional research methods. Blood test: hemoglobin 69 g / 1,
erythrocytes 2.2x10 >/ 1, MCHC 377 g / 1 (normal up to 360 g / 1), MCH 30.9 pg
(within normal limits), MCV 81.9 fl (within norms), leukocytes 80x10 °/ 1, young
neutrophils 1%, band neutrophils 2%, segmental neutrophils 5%, monocytes 1%,
blast cells 87%, normoblasts 4:100 leukocytes, leukolysis cells 1-2. Blast cells had
morphological characteristics undifferentiated or plasmoblasts (photo 1).

Biochemical tests: total protein 53.8 g/ 1, total bilirubin 31.0 umol /1, ALT 200
U (normal 0-32 U), AST 508.4 U (normal 0-31 U), alkaline phosphatase 357 U norm
35-104 Units), serum iron 42.5 umol / 1 (norm up to 34.5 umol / 1), urea 14.4 mmol /
1, urea nitrogen 6.71 mmol / 1, residual nitrogen 51.4 mmol / 1, creatinine 609 mmol /
1.

The patient had renal and hepatic insufficiency in the background leukemic
intoxication, with probability specific lesions of these organs.

ECG revealed sinus tachycardia, heart rate 102 per minute, right bundle branch
block (photo 2).
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Photo 1. Smear of peripheral blood at staining on Romanovsky-Gimza, x 1000

Sep, 26 2021 7:43 AM

Sep, 26 2021 8:28 AM

Sep, 24 2021

Sep, 26 202110:15AM

Photo 2. ECG dynamics.

CT of the chest is more consistent with bilateral interstitial pneumonia of viral
etiology, CT 1, lesion 5%.

CT of the brain reveals a picture of involutive changes in the brain,
periventricular leukoareosis, atherosclerosis of the internal carotid artery.

Neurologist’s conclusion is mixed genesis (vascular, intoxication) discirculatory
encephalopathy III stage with cognitive impairment.

The conclusion is that main disease was acute undifferentiated leukemia.

Treatment included antibacterial, anti-inflammatory (dexamethasone 8 mg 1V),
antihypertensive, detoxification therapy. Despite intensive care, the patient died on
the first day after hospitalization.

Pathological and anatomical data.

According to the clinic and morphological examination, the main disease of the
deceased should be considered acute blastocellular leukemia. This diagnosis was
confirmed by signs of tumor lesions of the mediastinal lymph nodes, skin, liver,
spleen, lungs, bone marrow and tubular bones. The smear of the native bone marrow
of the femur revealed the prevalence of immature forms by type of lymphoblastic
cells.
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The disease was accompanied by the development of metaplastic anemia,
hemorrhagic syndrome (thrombocytopenia), which led to the death.

Discussion.

There are rare reports on the diagnosis of acute forms of leukemia and
myelodysplastic syndrome with an excess of immature cells after a recent infection
with COVID-19.

Costa BA et al. diagnosed a 35-year-old man with T-cell acute lymphoblastic
leukemia (T-ALL) approximately 2 months after COVID-19 infection. Previous
blood tests were within normal limits. The infection was accompanied by fever,
chills, myalgia, shortness of breath for 3 days. The disease was stopped in 10 days
after outpatient treatment. The first manifestations of leukemia was moderate
weakness. Blood test revealed severe anemia (Hb 71 g/ 1), severe leukopenia (1.6 G /
1), moderate thrombocytopenia (106 G / 1), blasts 9%, lymphocytosis 63%. 90% of
blast cells were found in the myelogram. T-ALL was determined by phenotypic
studies. Leukemic lesions of the central nervous system were observed (21% of blast
cells in the cerebrospinal fluid) [7].

A 36-year-old man, as in the previous case, after infection with COVID-19 after
about 2 months is admitted to the hematology department. There is family ties
between parents in the anamnesis. One of the sisters and four cousins had acute
myeloid leukemia (AML). The patient was hospitalized for three days in hospital
regarding the alleged COVID-19. A general blood test revealed mild microcytic
hypochromic anemia (HB 120 g/ I). The patient was discharged after the reduction of
respiratory symptoms, but dry cough and fever persisted. Later, SARS-CoV-2
infection was confirmed by PCR of a nasopharyngeal sample. The blood test revealed
a hemoglobin decreasing (HB 101 g / l). There was leukopenia (2.2 G / 1). The
myelogram revealed myelodysplastic syndrome with an excess of type 1 blasts
(MDS-EB-1) was established. A bone marrow transplant was planned.

Mild symptoms of COVID-19 were observed in a 31-year-old woman
approximately 3 months before hospitalization in the hematology department. During
2 weeks she suffered from increased mucus secretion, anosmia, and headache. After 8
days of treatment, PCR infection gave a negative result. The blood test was normal.
Within a month before the diagnosis of hematological disease developed asthenia,
fatigue, petechiae on the body, bone pain. Same as in previous cases, there were not
hepatolienal and lymphadenopathy syndromes. The blood test revealed pancytopenia
and blast cells. The myelogram revealed hypercellular bone marrow with dysplasia of
all three lines of hematopoiesis. The diagnosis of AML, probably with previous
MDS, was made. The bone marrow transplantation was planned.

The presence of malignant hematological diseases with an unfavorable
prognosis is noteworthy in all cases. Anemic syndrome, thrombocytopenia of various
severity, leukopenia without significant hemorrhagic syndrome, hepato-,
splenomegaly, lymphadenopathy were observed in all patients at the time of disease
detection. A patient with T-ALL was diagnosed with leukemic lesions of the central
nervous system (21% of blast cells in the cerebrospinal fluid).

Other authors [8] cited a case of diagnosis of acute myeloid leukemia in a 61-
year-old man after recovery from COVID-19 infection. Its course was severe and had
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complicated by bilateral pneumothorax and pneumomediastinum. The patient was
discharged in satisfactory general condition with low leukocytosis (11.6 G / 1).
Hemoglobin levels and platelet counts were at the lower limit of normal. After 1.5
months, acute leukemia was diagnosed with morphological characteristics of
lymphoid (ALL L3) or myeloid line (AML M4, monocytic), which are prognostically
unfavorable. The analysis of peripheral blood revealed normochromic microcytic
anemia of mild degree in severe thrombocytopenia (26 G / 1), blast-like cells,
characterized by the criteria for classification of myelodysplastic/myeloproliferative
disease. Bone marrow biopsy showed hypercellularity, diffuse blast infiltration,
decreased megakaryocyte count. The patient was transferred to a hematology clinic.

As previous described case of T-ALL, there was damage to the nervous system,
severe anemia in our case of acute lymphoblastic leukemia. But unlike the first, our
patient had an instantaneous course, with a significant hemorrhagic syndrome,
leukocytosis, not with leukopenia, a high percentage of ballast cells in the peripheral
blood. It is probable that the aleukemic phase of acute leukemia was short in time and
classical leukemic changes in morphology were already observed in the hospital. It is
also noteworthy that the patient has splenomegaly, which was not in the described
cases with a slower course of the disease. In general, the splenomegaly is rare in
acute leukemia in adults. It can be assumed that these features are associated with the
presence of re-infection and rapid progression of leukemic infiltration of internal
organs, which was determined by pathological examination.

We compared the case of development of acute leukemia with signs of
lymphocytic or monocytic type after COVID-19 and our case. The same in both cases
was a severe course of the infection in the past, absent leukopenia, lymphocytosis,
severe thrombocytopenia. In contrast, our clinical case had severe clinical anemia and
significant manifestations of hemorrhagic syndrome on the skin.

Pay attention to the differences in the state of hematopoiesis after the acquisition
of signs of COVID-19 infection in cases of development of acute leukemia with a
slower course and in our case. Our clinical case was with instantaneous and atypical.
The blood test in all these cases after infection was normal, or with mild anemia or
leukocytosis. Our patient had mild anemia, an excessively elevated ESR (60 mm / h),
leukopenia (2.5 G / 1) with relative lymphocytosis (47.7%), a normal platelet count
(234 G /1). Such indicators may be evidence of insufficiently compensated regulation
of reactive changes in hematopoiesis by the virus and possibly the inflammatory
process itself.

Given the combination of rapid development of cytopenia after recovery from
COVID-19, the authors [7] suggest that the virus plays a role in leukemogenesis. The
leading role is played by the imbalance of the renin-angiotensin system caused by
SARS-CoV-2, which triggers leukemogenesis with several mechanisms. It may
interact with the renin-angiotensin system (RAS), which is thought to be involved in
tumor hematopoiesis [9, 10].

SARS-CoV-2 binds to angiotensin-converting enzyme (ACE2) [11]. ACE
inhibitors have a protein [12] that allows the virus to enter cells in various tissues,
including bone marrow [13]. This causes a decrease in the regulation of ACE
inhibitors [7], which leads to the activation of immune cells and damage [14].
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The formation of angiotensin-Il can lead to leukemic transformation of
hematopoietic cells in the bone marrow. Angiotensin-II is thought to act as an
autocrine cell growth factor in acute myeloid leukemia [15]. The role of the RAS in
the development of tumor growth is indicated by the results of other researchers [16 -
18]. In addition to the effects of SARS-CoV-2 on RAS, other mechanisms of
potential cancer development may underlie it. In particular, COVID-19 has been
associated with T-cell depletion and activation of oncogenic pathways, including
JAK-STAT, MAPK and NF-kB [19, 20].

MalLauer et al. (2016) reported that the unstructured coronavirus protein (Nsp3)
stabilizes factors that increase RCHY 1-mediated p53 degradation associated with
apoptosis [26]. The study authors noted that despite the possibility that the
association between the incidence of leukemia after COVID-19 infection is random,
current literature identifies a theoretically possible mechanism of association between
SARS-CoV-2 infection and the development of hematological malignancies in
predisposed patients [7].

An abnormal immune response to a viral infection can trigger secondary
mutations, contributing to the clinical development of leukemia [22].

Conclusions.

1. Acute leukemic process after COVID-19 infection has prognostically
unfavorable morphological features.

2. Patients with a burdensome history of cancer, as well as a decrease in total
quantitative indicators or percentages in the leukocyte formula in routine blood tests
need dynamic control for several months until the normalization of the last ones.
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Anomauia. B pobomi pozenanyma wupoko nowiupena 2pyna NCUxXono2iuHUuUX po3naois, sKka
npomscom 6azamvox pokie 36epicac meHOeHyilo 00 NOOAIbLUI020 PO3NOBCIOONHCEHHS Cepeo
HacenenHns, a came mpueodxcui posnaou (TP). Tomy noninwenus memodie gpapmaxkomepanii TP ne
empauac ceoei akmyanvHocmi. OOHUM 13 MONCIUBUX MemOOi8 30ilbuleHHs e@deKxmueHocmi
dapmaxomepanii TP mooice cmamu 3MiHa wWAAXy 688e0eHHs JAiKapcbkoeo 3acoby (J13).
Anvmepnamugoro nowtupeHumM 3apaz Memooam 88e0eHHs MOdce CMAmu HA3ANbHe 86€0EHHs, SKe
30ammue 3abe3neuumu npsame HaoxooicenHs JI3 00 20106H020 Mo3KY, 0e 3uaxooamuvcs 8i0dinu [[HC
(Mucoaneeuone mino, 2inokamn ma MAaiamyc), wo 2paroms 3HAYHY poab 6 namozeHe3i TP.
Hessaoicarouu na dooamxosi sumoeu 00 JI3, 6ukiukani OaHum memooom 86ederHs (LinoghinbHicmeo,
MONeKYIApHa Mmaca Oilo4oi peuosuHu ma iH.), HA3ANbHe B68e0eHHs Modice 30inbuumu
bio0ocmynHicms ma npucKoOpumu mepanesmudty 0ito BUKOPUCIAHUX NPEnapamis.

Kniouosi cnosa: mpugodcui poznaou, gapmaxomepanis, aHmudenpecanmu, AHKCiOLimuKu,
Ha3anbHe 86e0eHHsl NIKapCbKux 3aco0is

Beryn

[Icuxonoriuni  3aXBOPIOBaHHSA, Cepel  SKUX  OJHIEID 3  HaWOUIbII
po3mnoBCIoKeHUX Tpymn € TP, 1e HeBig’€MHa YacTHMHA Cy4YacHOTO CBITY, TTOBHOTO
CTpPECOBHX OOCTaBMH, TaKWUX SK EKOHOMIYHI Ta TMOJITHYHI KPHU3U, BIHCHKOBI
koH(ikTH, naHaemii tomo. 3a manumMu BOO3 3a mepiox 3 2005 mo 2015 pik
MONIMPEHICTh JTaHOI TPYINHU 3aXBOPIOBAaHb Cepell HACEICHHS CBITY 30UIBIIMIIOCH Ha
14,9% [1]. Kinekicts miaTBepkeHux BumnajakiB TP Tomi cranoBuna 264 MiuIbHOHH
[1,2]. PosnoBcromkenicte TP B pi3HUX KpaiHax CBITY OyXe HeoaHopigHa. Tak,
nommupeHictb TP mpotsrom »xutts konuBaetrhes Bia 4.8% y Kurai no 31% B CILIA
[3]. Cgiit BHecok B mowmmpeHHs TP 3poouna nangemis Covid-19. Ilpotsrom 2020
POKY KUIbKICTh HOBUX BHMMAJKiB 301IbpIIMIacs Ha 76,2 MUIblOHA, TOOTO BIIOYJIOCS
MOIIMPEHHST 3aXBOpoBaHHs Ha 25,6% [4]. 3a oJAMHAAIATOIO PEAaKII€r0
Mixunapoanoi Knacudikariii XBopo6 MKX-11, TP nanmexaTs 10 IIOCTOTO PO3ILITY
«Po3nanu mcuxiku, MOBEAIHKA a00 PO3BUTKY HEPBOBOI CHUCTEMW». ICHye BeluKe
PI3HOMAHITTS 3aXBOPIOBaHb, IO HaJIeKaTh 10 AaHoi rpymu. 3a MKX-11 go manoi
Tpynu  po3JajiB HAJICKHUTh BEJIMKE PI3SHOMAHITTS 3aXBOPIOBaHb, TaKUX SIK
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reHepaiizoBanuil TpuBoxkHuil posnan (I'TP), maniunuii pozman (I1P), aropado6is,
cnenudiuni Gobii, comianbauii TpuBoxkHUM po3nan (CTP) ra iu. [5].

3a TSOKKICTIO pO3pPI3HAIOTH CyOnoporosi Ta kiiHiYHI popmu TP. Cy6noporosi
¢dbopMu 3aXBOPIOBaHb JAHOT TPYNH PO3MOBCIOKEHI B TPU pa3u OUIbINE HIK KIIIHIYHI
dopmu (11,4% Ta 4,2% BiamosinHo) [6].

Takum 4uHOM, 3a OCTaHHI PpOKM CIOCTEPIraeThCs TEHACHLIS 10
PO3MOBCIO/IKEHHS JAaHOI TPYIK 3aXBOPIOBAaHb CE€pe/l HACEJEHHS, 1110 POOUTH MUTAHHS
yaockoHaneHHs (apmakorepanii TP Bce Ouibm aktyanbHuMm. lliei mMeTH MoxkHa
JOCSITTA BIIPOBQ/DKCHHSM B KIIIHIYHY NMPAKTUKY albTCPHATUBHUX IUIAXiB BBEICHHS
JKapChKUX 3aCO0IB.

dapMakoTepanisi TPMBOKHUX PO3JIaAiB

CknaznoBoro 4acTUHOK JiKyBaHHA TP, oOkpiM MCHXOJIOTiYHOI Teparii, €
dapmakotepanis. B apceHam nikapiB HasBHUM MIMPOKUN CHEKTp 3ac00iB Pi3HOI
XxiMiyHOT Tpupoan Ta ¢apMakojoriyHoi mii. bimbmiicte 3aco0iB, IO aKTHBHO
BUKOPUCTOBYIOThCA B Teparii TP, BIIMBaOTh HAa BaXKJIUBIIII MMATOTCHETUYHI JIAHKH,
Taki sik ceporoHepreTuyHi, nodaminepriuni Ta AMK-epriuni cuctemu [JTHC.

B cxemi ¢apmakorepanii TP 3Hau"y posib rpatoTh aHTtHaenpecantu. [lpu
JIKyBaHHI JTaHOT TPYNH PO3JaIiB HAWUIIMPIIE BUKOPUCTAHHSA OTPUMAIIM CEJICKTHBHI
iHT10iTOpH 3BOpOoTHOrO 3axBary cepoToHiHy (CI33C) Ta cenekTuBHI 1HTIOITOPH
3BOPOTHOTO 3axBaTy cepoToHiHy Ta HopemiHeppuny (CI33CiH). 3acobu 1umx
(apMakoiOriYyHUX TIpyn 1HTOYIOTH [Ai0 CEPOTOHIHOBOIO TpaHCHoOpTepa, U0
OPU3BOAUTH 10 30UIbIIEHHS CHUHANTHUYHOI KOHILIEHTpalli CEpOTOHIHY. Y BHMAJKY
CI33CiH mae Miciie Takox 1HI10yBaHHS 3BOPOTHOTO 3axBaTy HopemiHedpuny [7].

PexoMeHioBaHa TpuBaiicTh (hapMakoTeparii aHTHACHPECaHTaMU KOJIUBAETHCS
Bil 3 MiCSIIB 10 2 POKIiB, a 1HO/1 U joBuIe [7]. B 3HauHOMY CTymneHi Takui JOBrUi
KypC JIIKyBaHHS TOSICHIOETbCS THM, 1[0 TepanmeBTUYHA i  OUIBLIOCTI
AHTHUJCTIPECAHTIB PO3MOYNHAETHCS Yepe3 2-4 THKHI 3 MOYATKy BXKUBAaHHS TperapaTy
[8,9].

Opnak, juisi OUTBIIOCTI MpernapaTiB, SKi BUKOPUCTOBYIOTHCA B paMKax TaKoi
dbapMakoTeparii, ICHy€e psiJi HEIOIKIB, Kl MPU3BOIATH 10 3HUKEHHS €(EeKTUBHOCTI
JikyBaHHs. Tak, TpuBaJaud NMPUMOM CEJICKTHMBHUX 1HTIOITOPIB 3BOPOTHOIO 3aXBaTy
CEPOTOHIHY Ta CeJCKTHMBHUX I1HTIOITOPIB 3BOPOTHOTO 3axBaTy CEpPOTOHIHY Ta
HOpeniHe(PpUHY MPU3BOIUTH JI0 PO3BUTKY IMOOIYHOI Mii, TAKMX SIK CYXICTh Yy POTI,
IIUTYHKOBO-KHIIIKOB1 po3iaau (miapes abo 3amop), ceparlisi, 0€3COHHS, CEKCyalbHa
mucynkiis [8,9,10]. Ilpuitmatoun 1m0 yBarm XpOHIUYHUN XapakTep OUIBIIOCTI
TPUBOKHUX PpO3Ja/iB Ta TPUBAIICTh BUKOpHCTaHHA JI3, WMOBIPHICTH MPOSBIB
MoOIYHOI i1 iICTOTHA.

3HauyHe KIIIHIYHE 3HaYeHHs npu Teparii TP, okpiM aHTHIENPECaHTIB, OTPUMATU
AHKCIONITUKH - TOX1THI OeH3o/1a3eniny (mia3zenam, (eHasenam, HiTpazemaMm Ta iH.).
3a3Buuail, mnpemnapatd JaHOI TPYNH BUKOPUCTOBYIOTHCS Uil KOPOTKOTPHUBAIOI
tepanii. He pexoMeHnmoBaHo Oe3nepepBHE BUKOPHUCTAHHS OCH30/11a3€MIHIB OB,
HDK 4 TwkHl [8,10]. Xowa, psanm OeH30/1a3eMiHIB MPOJIOHTOBAaHOI Ali (jiazenawm,
KJIOHA3emaM Ta Jiopazernam) akTUBHO BUKOpPUCTOBYBatucs B papmakorteparii ['TP. Ha
BIJIMIHY BiJ OUIBIIOCTI aHTUJCIIPECAHTIB, TepalneBTUYHA i OEH30/1a3€MiHIB
MOYMHAETHCA HabaraTo MBU/IIIE, X0ua 30€piracTbCsi MPOTITOM MEHIIIOTOo vacy [8].
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[Ipu nikyBaHH1 OeH3o0[1a3emiHAMU TaKOX BHUSBJICHO Psij MOOIYHUX e(]EKTiB,
TaKUX SK HaJMIpHA CeJallis, KOTHITHBHI MOPYUICHHS Ta NMCHUXOMOTOPHHUU pPO3Jaj
KoopauHaiii pyxiB. Lls rpynma mpemapariB BUMarae ocoOJMBOi OOEPEKHOCTI TpH
BUKOPHUCTAHHI TAallleHTaMU TMOXWJIOTO BIKY 4Yepe3 MOXIJIMBY HaJIMIpHY Celaliio Ta
NOpYyIIEHHs KOTHITUBHUX  (yHkuid. Kpim Toro, TpuBajse BHUKOPUCTAHHS
OeH30/11a3€IiHIB TTOB’S3aHO 3 PO3BUTKOM JIEMEHIIII, TOJEPAHTHOCTI 0 3acoly abo
HaBITh 3ayIekHOCTI [11].

Otxe, B papmakorepamnii TP HagBHUI psig HEAOMIKIB, MOB'A3aHUX 3 MOOITYHOIO
JI€0 MpenapaTiB Mpy TPUBAJIOMY BUKOPUCTaHHI. [CTOTHUM HEIOMTIKOM TaKOXK MOXHA
BB&)XATH TMOCTYMOBUN PO3BUTOK (DApMaKOJIOTIUHOTO €(PEKTy aHTHUIEHPECAHTIB, IO
MOKE CHOPHUIMATHCS MALIEHTOM SIK BIJICYTHICTh PE3yJbTATIB JIKYBAHHS 1 MIPU3BECTH
710 3HIDKEHHST KOMILIA€HCY XBOPOTO.

Oc00,1MBOCTI HA32JILHOT0 BBEJACHHS JIKAPCHKHUX 32C00IB

Ha edextuBnicTs JI3 B 3Ha4HOMY CTyTEHI BIUIMBAE IIISX BBEJACHHS Mpemapary.
[Tin gac miKyBaHHS 3aXBOPIOBaHb HEPBOBOI CHUCTEMH, HEOOX1THO MEPEKOHATHCS, 10
nuisix BBeaeHHs JI3 3a0esneuye MakCUMajIbHO BHCOKY O10JOCTYMHICTH MAiI0YO1
pedoBunu B Biaaum [IHC (romoBHOMY MO3KY), IO Tpa€ KIOYOBY POJIb B MAaTOTE€HE31
3axXBOpIOBaHHs. TakuM YMHOM, LUISIX BBEJCHHS INpH JiKyBaHHI TP mae 3abe3neuntu
MaKCHMaJbHO MOBHE HAJXOJKEHHS AII0Y0i PEUOBHMHM /0 3aJyYeHUX B MaTOTeHE3i
BIJIZIIJTIB TOJIOBHOTO MO3KY, TaKMX SIK MUTHIaleBUIHE TUIO (corpus amygdaloideum),
rinokamn (hippocampus) ta tTanamyc (thalamus) [12,13].

OTxe, BUXOAAYM 3 LHUX MIPKYBaHb, MEPCIEKTUBHUM ILUISIXOM BBEICHHS
JIKapChbKUX 3aC001B € Ha3aJbHE BBEJCHHS (Uepe3 HOCOBY IMOPOXKHHUHY 3a JOIIOMOTOO
PI3HOMAHITHUX PO3MWIIOIOUUX MPUCTPOIB, TOOTO aepo30Ji, Kparuil Ta crpei adbo 6e3
HUX, HalPUKJIaJa, refil, Ma3l), IKe 3/1aTHe 3a0€3MeYUTH MpsAME HAIXO0PKCHHS aKTUBHO1
PEUYOBMHHU B roJIOBHUI MO30K. BBenenns JI3 uepe3 HOCOBY MOPOKHUHY 3a0e3mnedye
HAJXO/KeHHS akTUBHOI peuoBuHU a0 [IHC nBoma nuisxamu - npssMUM Ta HENPSIMUM
[12]. B mepmiomy Bumaaky, mijg 4ac npsiMmoro Haaxomkenas no IIHC, JI3 micus
BBEJICHHS B HOCOBY IOPOXXHWHY Ta PO3UYMHEHHS B CEKpPETi, MUHAE CMTeNid Ta
MOTPAIUISE€ IO HIOXAIBLHOTO (nervus olfactorius) Ta Tpiivactoro (nervus trigeminus)
HepBiB. [lami akTMBHAa pPEYOBMHA TPAHCHOPTYETHCSA uepe3 KpUOpUPOPMHY ILIUTY
(lamina cribrosa) HIOXaNbHUM Ta TPIHYACTHMM HEPBOM JIO HIOXAJIbHOI IUOYJIMHU
(bulbus olfactorius). lloTpanuBIM A0 HIOXadbHOI IUOYJIMHM, [AiI0Ya PEYOBHHA
BUBUIBHAETBCS B 1I€peOpOCHIHAIBHY PpPEYOBHHY, SKOK TPAaHCIOPTYETbCA 10
rOJIOBHOTO MO3KYy, MHUHawo4u rematoeHinedamunnii Oap'ep (I'Eb) [12,13]. Ilpu
HETIPSMOMY NUISIXY Jil0Ya peuoBHMHA MHHAIOUM EMITeNIH, 3aMiCTh HIOXaJbHOIO Ta
TPIAYACTOrO0 HEPBIB MOTPAIUIAE B IIUIBHY CUCTEMY KallIsipiB HOCOBOI MOPOKHUHHU.
Jlami giroua pedoBUHA ITUPKYJIIOE 3 CUCTEMHUM KPOBOTOKOM, MpoHukae yepe3 I'Eb 1
MOTpaIUisi€e B TOJIOBHUM MO30K. B pgaHomy Bumaaky O10JOCTYIHICTH JIIKApCHKOTO
3aco0y B 3HAYHOMY CTYIICHI 3QJICKUTH BiJ 3JaTHOCTI aKTUBHOI PEUYOBUHM MHUHATH
I'EB [14].

JloCBil BUKOPHCTAHHS HA3AJIbHMX JIKAPCHKUX (POPM B KJIIHIYHIN npakTHIi

Hazanpue BBepenHs JI3 akTUBHO BUKOPUCTOBYETHCS B Teparii pi3HOMaHITHHX
3aXBOPIOBaHb Ui JOCATHEHHS SK MICIIEBOro, Tak cucteMHoro edekrty. HazambHe
BBEJICHHSI BHSBWIOCS €()EKTHUBHUM JJii YCYHEHHS CHMITOMIB pPI3HOMaHITHUX
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HEBPOTUYHHUX 3aXBOPIOBaHb, TakuX sK emiiencia [12,13], comiagbHUI TPUBOXKHUI
posnax [15], mempecii [16]. VY mpenapariB, BBEICHHX JaHUM [UISIXOM,
CIIOCTEPIrajgocs MPUCKOPEHHsI MOYaTKy TepamneBTH4YHOi Ail. JlJis Ha3alIbHOTO CHpero
KJIOHa3emaMy TaKOX CIOCTepiraeThcsi 301IbllIeHa KOHIEHTpaIlis 3ac00y y TKaHWHAX
rOJIOBHOTO MO3KY, HposioHramist 1ii JI3 y Bumaaky Oaratopa3zoBOro BUKOPHUCTAHHS
[17]. Bopuuifi HazanmpHUW coped  MizazonaMmy 3a  (papMaKOKIHETHUYHUMHU
BJIACTUBOCTSIMUA BUSIBUBCA TOMIOHUM 10 BHYTPIIIHHOBEHHOTO BBEACHHS PO3YUHY
[18].

AHaJIOTIYH1 Pe3yJabTaTh JOCSATHYTI MO0 3aco0iB 1HIUX (hapMaKOJIOTIYHUX
rpyn. Tak, nocnigxkeHa epeKTUBHICTh Ha3adbHOI (OPMH KETOPOIaKy TpOMETaMaHy,
BUKOPHUCTAHHS SIKOI TPHU3BENO 10 CKOPOYECHHS dYacy 3HEOOIOBaNBbHOI Teparii Ta
WBUIMMM B 4 pa3d HApPOCTAHHSM aHAJbI€TUYHOIO €(EeKTy B MOPIBHSIHHI 3
BHYTPIIIHBOM 30BUM BBEJICHHSIM [19].

Kniniuny eexTuBHICTH J0BeNa HazalbHa (GopMa 1HTEpPPEpOHY MPHU JIKyBaHHI
I'PBI. I1ix gac tepamii Covid-19 criocTepiraeTbcs CKOPOUYCHHS Yacy rocmiTanizaliii Ta
3MEHIIICHHSI YHCIIa TMAIli€HTIB, 10 MOTPEeOYIOTh MTYYHOT BEHTUJIAIII JereHs [20].

Crnin 3a3Ha4uTH, 110 HA3aJbHE BBEJCHHS € HEIHBA3WBHHUM IIUISIXOM BBEJICHHS
JI3, He moTpedye AOMOMOrH MIATOTOBICHOIO MEIUYHOIO MEPCOHATy Ta HE BUMarae
HasBHOCTI CTEpUJIbHUX JOTMIOMDKHUX 3aco0iB (Hampukian, mmpuiiB). Bcei
BUIIE3a3HAYCHI MIEpPEeBaru MOXYTh CIIPOCTUTH mpuiiom JI3.

Onnak, HamMu OyJ0 BCTAaHOBJIEHO, IO €(EKTUBHICTh HA3aJIbHOTO BBEJCHHS
JIKapChKUX 3ac001B HEOJHAKOBA JIJIsl OKpeMUX IpenapariB. Ha eQexkTuBHICTh JaHOTO
METOJTy BBEJICHHS BILTUBAE P GaKTOPIB 0 SKUX HAIEKATh:

1. JlimnodinpHICTE/T1APOPIBHICT  Ait040i  pedoBHHHM. Tak, riapodiibHi
PEYOBHHHM BCMOKTYIOTHCSI B HOCOBIM MOPOKHMHI NapaleioJIIPHUM IUIIXOM, TOOTO
PEUOBMHA NPOHHMKAE Yepe3 eMITeN Kpi3hb TICHI 3’€IHAHHS MIXK eMiTelaIbHUMU
KJIITHHAMUA. Y CBOIO 4epry, Jno(@uibHI PEYOBHUHM MHUHAIOTh HA3aJIbHUM emiTelnii
3aBAskd macuBHIA audysii [12]. Onmnak, nmacuBHa audysis JI3 kpi3p emiTemiid
BIJIOYBAETHCS IIBUJIIIE, HIK MPOHUKHEHHS 33 MapaletoIIpHUM MEXaHI3MOM, TOMY
BCMOKTYBaHHsI JIINO(1IbHUX PEYOBUH BiiOyBaeThcs mBuame 12, 13].

2. HasiBHICTh B CEKpeTi HOCOBOI MOPOKHUHM eH3uMiB. Uytnusicts JI3 mo aii
€H3UMIB CEKPETy HOCOBOI MOPOXXHUHHM (TJIyTaTiOHTpaHcdepasa, emoKCIATIIpoKciia3a
Ta 1H.) MOXE MPHU3BECTH 1O PYWHYBAaHHS [1I0Y0i PEYOBUHU J1a 3HIKECHHS
¢dapmakomnoriyHoi Aii npenapary [13, 14].

3. ®izionoriuna  pH CcekpeTy HOCOBOI TOpoxXHWHU. [l 3amobiraHHs
BUHUKHEHHS TIOAPAa3HEHHA HOCOBOI MOpokHMHM, JI3 Mae wmaTu aHamoriyHe
diziomoriunomy 3Ha4YeHHS pH, sike ckinamgae 4,5-6,8 [13,14].

4. MonekynsipHa maca Aif040i pedoBUHHU. [li104Yl PEUOBHMHU 3 MOJIEKYJSIPHOIO
Macoro MmeHme Hik 300 B.a.0.M. BHE 3aJ€KHOCTI BiA JNO(UIBHUX/TIAPODGUIEHUX
BJIACTUBOCTEH MMHAIM Ha3albHUH emTemii [12, 13].

Otxe, Air0o4ya peyoBHMHA B CKJIAJl HA3aJIbHOI JIIKAPCHKOI (POPMHU Ma€ BOJIOJITH
TnopIIbHUMU BIACTUBOCTSAMU, MAaTH HEBEJIMKY MOJEKYJISIpHY Macy Ta pH B Mexax
5,6-6,8. Taka pedoBuHa OyJe 3/1aTHa BIIHOCHO IIBUJKO MPOHUKATH KPi3h €MITEINI
HOCOBOT TOPOXKHUHM Ta 3aM00iraTu MOAPA3HEHHIO B MICI[l BBEJICHHS.
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TpuBoXkHI po3nmaAv TOBEIIHKH HaJleXaTh [0 PO3MOBCIOMKEHOI TpPymHH
3aXBOPIOBaHb CEpeJ] HaceJIeHHs OUIbIIOCTI KpaiH cBiTy. [linBuIeHHS epeKTUBHOCTI
Tepamii JaHOi IPyINU 3aXBOPIOBAaHb € JOCTaTHbO aKTyaJbHOIO mpobiiemoro. Ilig yac
JOCTIPKEHHSI [[bOTO MUTAHHA MM BCTAaHOBWJIM, IO 3MiHA HUIAXY BBeAeHHA JI3 Ha
Ha3aJbHE BBEICHHS MOXE 3HAYHO 30UIBIIUTH O10JOCTYNHICTh Ta HIPHUCKOPUTH
MoYaTtok (papmakosoriudoi [ii mpemapatiB. OKpiM TOro, Ha3ajdbHE BBEICHHS
3a0e3neuye MnpsMe HAIXOHKEHHS JII04Y0i PEYOBHMHU JIO TOJOBHOIO MO3KY 4epes
HIOXaJbHUN Ta TpiAYacTUil HEpBH, IO 3a0e3meuye MPOJIOHTAIl0 (HapMaKoJIOTIYHOI
Jii Ta 3MEHINy€ KUIbKICTh NpUHOMIB 3aco0y mMiJ 4Yac JOBrOCTPOKOBOTO KypcCy
nikyBaHHs [12,13]. Takum yrHOM, Ha3aJdbHE BBEJICHHS MOXE CTaTH ajJbTePHATUBHUM
nusixom npuitomy JI3 mig yac gpapmaxoreparii TP.
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Abstract. The work examines a widespread group of psychological disorders, which for many
vears has maintained a tendency to further spread among the population, namely, anxiety disorders
(TR). Therefore, improving the methods of pharmacotherapy of TR does not lose its relevance. One
of the possible methods of increasing the effectiveness of TR pharmacotherapy can be a change in
the route of drug administration. An alternative to the currently common methods of administration
can be nasal administration, which can ensure direct delivery of drugs to the brain, where the
central nervous system departments (amygdala, hippocampus and thalamus) are located, which
play a significant role in the pathogenesis of TR. Despite the additional requirements for drugs
caused by this method of administration (lipophilicity, molecular weight of the active substance,
etc.), nasal administration may increase the bioavailability and accelerate the therapeutic effect of
the drugs used.
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Anomauia. flxicmo HaOaHHA MeOUUHOI NOCAYeU — € OOHUM 3 OCHOBHUX 3A80AHb MEOUUHO20
3axnady. 3a00601eHicmb NAYIEHMIE8 HAOAHOK MeOUYHOI NOCIY20I0 8 GeNUKIll Mipi 3anexdcums 6i0
MO20 8 SIKUX YMOBAX 80HA HaAOaembcs. Ha menuioro miporo Ha AKicmb MeOUdHUX NOCye 6NIUBAIOND
3a00601€HICIb MEOUYHO20 NPAYIGHUKA YMOBAMU Npayi, pigHemM Onaamu npayi ma iHui paxmopu.
He many ponv marome Ha pisenb 3a00801€HOCMI MeOUYHO20 NPAYIBHUKA CBOEN POOOMOI0
KOHKpemui ymosu npayi. [[nsa eusnaueHHs cmynens 3a006ojenocmi jikapie Koucyromamusno-
diacnocmuunoeo yeumpy Iloodinbcokoeo pationy micma Kuesa (0ani K/{1]) po6omoro 6 3axnadi 6yno
npoeedene onumysants, Ois peanizayii AKoeo 6y10 po3pobieno 6i0noGiony ankemy. AHKemy8anHs
003601UN0 BUBYUMU OYMKY JIKAPI6-cheyiaiicmie ma 3’1Cc08y8amu pieeHb 3a00801eHOCTI POOOMOI0
8 YoMy, ONIamoI0 npayi, UIHAYUMU MONCTUBL WAAXU OJis 3aNPOBAONCEHHS OUPDEPEeHYIL0BAHO20
nioxoody 00 oyiHKu pobomu ma po3pooKu Kpumepiie 01 6MOMu8ysanHs npayieHuxis. IIposederHs
ONUMYBAHHA 00360IUNO BUSHAYUMU OYMKY CHeYianicmié 3aKkaiady npo OCHOBHI YUHHUKU GNIUBY HA
CMAaH MeOU4H020 0OCIY208Y8AHHA MA OYIHKY OISNbHOCII JIIKAPAL.

Kniouosi cnoea: meouxo-coyionoziune O0CNIONCEHHS, AHKemMY8aHHs, JNiKap- cneyianicm,
KOHCYIbmamusHo-0iacnocmuynuil yenmp, Hayionanena ciyaxcoa 300pos’ss Ykpainu, enekmponua
cucmema 0XOpoHU 300p08 A.

Beryn.

3 2020 poky BTOpuHHa (crHemiajgi3oBaHa) MeJM4YHA JONIOMOra HAJA€ThCS 3a
[Iporpamoro mMenuunux rapantiii [1]. MeauuyHi ycTaHOBM, IO HAAAIOTh €M BUJT
MEIUYHUX TOCIYT, B TOMY YHCII 1 KOHCYJbTaTUBHO-I1arHOCTUYHI LIEHTPH, YKJIAJIU
yrogu 3 HamionansHoto ciyx60r0 3m0poB’ss Ykpaimm (HC3YVY). JloroBopom
nependavyeHo HAJAAHHS Ta CHUHXPOHI3AIMIS 3 EJIEKTPOHHOK CHCTEMOI0 OXOPOHH
3nopoB’st (mami ECO3) indopmarii mpo BHUMAgKd HagaHHS MEAMYHOI TOCTYTH,
BUJAUy HalpaBileHHA Ha oOctexxeHHs T1a iHme. Cucrema eHealth ¢ikeye
iHpopMallilo, BHECEHY [0 cUcTeMH Ta cuHxpoHizauito ii 3 ECO3, 3a pe3ynabraramu
YOro BHUPaxOBYETbCA OOCAT KOIUTIB, 110 HAIIHAYTh 0 3aKiaay, B TOMY YHCII Ha
BUILIATY 3apo0iTHOI IjaTu. BiAmoBigHO A0 AaHUX 3 1€l CUCTEMH 3A1HCHIOIOTHCS
pospaxynku MbDK HC3Y Ta 3akimajmamMu OXOpOHM 370pOB’sl 3a HaJlaHi MEIUYHI
nociayrd. ToOTo, BiJ JOCTOBIPHOCTI Ta SIKOCTI HaJaHOI NparliBHUKAMH MEIUYHO1
yctanoBu 10 ECO3 iHdopmariii 3a1eXuTh cyMa KOIITIB, 0 HAJIiAe A0 3aKiIady Bijl
HC3Y.
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Jlns  BU3HA4YEHHSI PI3HUX AaCMEKTIB OpraHizailii poOOTH JiKapiB-CHEIIaliCTIB
KOHCYJIbTATUBHO-J1arHOCTUYHUX LIEHTPIB, BAXKJIMBUM € JOCBIJ JIIKapiB-CIIEIaTICTIB,
AK1 KOPUCTYIOTHCS B MIOBCAKACHHINA POOOTI BKa3aHOIO CUCTEMOIO. [2, 3, 4].

[Ipy npoBedeHHI COLIANBHO-TITIEHIYHOTO ONUTYBaHHS JIKapiB  HaMu
IJIAHYBaJIOCA 3’sICYyBaTH PIBEHb 3a/I0BOJICHOCTI POOOTOIO B 3aKjajil, BABUUTU JYyMKY
1010 3aIPOBAHKEHOT EJIEKTPOHHOI CHCTEMU 3alKCy Ha MPHUIOM 10 JIiKaps B CUCTEMI
eHealth (B TomMy umcii CTOCOBHO TpHBAJIOCTI Yacy MpUiloMy Maili€eHTiB). BuBuanuch
MOXJIMBI HEJIOJIKM Ta NUISIXM BIOCKOHAJEHHS OpraHizaiii poOOTH 3a3HAaYeHUX
JiKapiB, a TakoXX OAUeHHS JIKApSIMU CHCTEMH OIIIHKH iX POOOTH Ta 3ampoBaKEHHS
nudepeHIinoBaHOrO MiAX0Y 10 OTUIaTH Ta MOTHUBAIIIT IIpalll JiKapiB-CHEIialiCTiB.

OcHOBHMH TEKCT

Mamepianu i memoou 0ocnioxcenHs. 3 METOKO BUBUEHHSI 33JI0BOJICHOCTI JIIKapiB
podororo B KJILl, BrmrodarouM mNHUTaHHSA OIUIATH TMpalli, HAaMH MPOBEICHO
COLIIOJIOTIYHE JIOCHIHKEHHSI METOJOM AaHKETYBAHHS, SIKHH y TPAKTHII MPUKIATHOTL
COLIIOJIOT] € OTHUM 13 HAWMOIIMPEHIMIUX CIIOCOOOM OMUTYBAHHS.

Pezynomamu Oocnioscenna ma ix awnaniz. JOCHiIpKEeHHS TPOBOAMIOCS B
KoncynpraTuBHO-AiarnocTHuHOMY 1eHTpi [loainecekoro paiiony micra Kuesa (nmami
KAL) y tpaBui 2021 poky, TOOTO uepe3 OJUH PIK MICJIsS BIPOBAKEHHS 3MIH B
cucTteMi (piHaHCYBaHHS 3aKJIaJIB «BTOPUHHOIO» PIBHA MEIMYHOI TOMOMOTu. MeToro
MIPOBEJICHOTO COLIOJOTIYHOTO JOCHIPKEHHS OyJ0 BUBYEHHS 3aJJOBOJICHOCTI JIIKapiB
poOOTOI0 B MEAMYHOMY 3akjaji, eleKTpoHHOI0 cuctemoro eHealth, a came ii
OCHOBHOTO KOMIIOHEHTa - 3amucy Ha MpUHoM a0 Jikaps. s onmuTyBaHHsS Oyio
miaroToBani aHketu s 158 pecnonpentiB, To0To 100% mikapiB. [dns anamizy
pe3yibTaTiB aHKeTyBaHHs noBepHysiocsa 106 ankeru (67,1%).

CrateBo-BiKOBa CTpyKTypa omuranux JikapiB KJII wacrynmma: 37
40J10BiKiB(34,91%) Ta 69 xiHok (65,09%). 3a Bikom: 10 30 pokiB — 9 ocib (8,49%);
Bix 31 poxkiB 1o 40 — 22 (20,75%), Bix 41 pokiB mo 50 — 33 (31,13%), Bix 51 mo 60
pokiB — 23 (21,7%), crapmie 60 pokiB — 19 (17,92%). To6To, HaiibuIbIIIa BiKOBa
rpyna — 1e mgikapi KL Bikom Big 41 pokiB 10 50 pokiB, BOHU CKJIAJalOTh Maixke
TPETHHY aHKETOBAHHX.

3a JMKapChKUMHU CHEIaNbHOCTSIMHU Ta MPO(UIAMU: TepaneBTUYHUM -22 ocobu
(20,75%), xipypriuboro npodimto -39 (36,79%), axyumepcbKo-riHEKOJIOTIyHOTO -18
oci6 (16,98%), nabaparopHo-aiarnoctuaHoro-19 oci6 (17,93%), croMatonorivHoro
— 8(7,55%). Tobrto, yci mikapi mnpauwoioTh 3 cuctemoro eHealth, a 82,07%
AHKETOBAHUX JIIKapiB O€3MocepeHb0 BeIyTh aMOyIaTOPHHUM MPUIOM aIll€HTIB.

3a gacom pobotu B KJ[I[ cTpykTypa onuTyBaHuX HacTymHa: Bij 1 10 5 pokiB —
20 mixapiB(18,87%), Bixg 5 no 10 pokiB — 13 mikapis (12,26%), 6inbiie 10 pokis — 72
ocib (67,92%). To6To, HallOUIbIIIA TPYTIa OMMUTAHUX— 1I€ CHEIaNICTH, IO MPaLIOI0Th
B KJIL{ 611b111€ 10 pOKIB.

MortuBamist JikapiB-CHeIiaNiCTIB Ta ii BIUIMB Ha pe3yJbTaTh €(EeKTUBHOCTI
JISUTBHOCTI 3aKJIaJliB OXOPOHHU 370POB’S 1 33JJ0BOJICHICTh MAIlIEHTIB PO3MJIsaiach y
mparsix siKk yKpaiHChKHX, TaK 1 3aKOpIOHHUX HAYKOBIIIB [4,5].

[IpoBenenHst onuTyBaHHs OyJI0 HampaBiI€HO Ha BU3HAUYEHHSA IYMKH JIIKapiB-
CHEIIaICTIB MO0 HAcTymHuX HampsimiB. [lo-meprne, omutyBanHs JikapiB KJIIT
J03BOJIMIIO 3°SICYBAaTH iX JIyMKYy Npo poOOTy B yMOBax pedopMyBaHHS 3akKjaay Ta
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CUCTEMHU B IIIJIOMY, a TAKOX BIJHOIIECHHS 10 BIPOBAJKEHOI €JIEKTPOHHOI CUCTEMH
oxopoHu 310poB’st eHealth, BUsBUTH MOXIMBI MPOOJIEMU Ta HEIONIKKA Ta HAMITUTH
NUISIX|, 1010 moJinmeHHs podotu B K11,

[To-npyre, npu aHkeTyBaHHI BuBYaiacs ayMka jikapiB KJII[ momo ominku ix
poOoTH, 3’SICOBYBaBCS JOLUIBHICTH 3alpOBaKEHHS OLIHKH pPOOOTH JIKapiB Ta
AUQpEepeHLIHOBAHOTO MIAXO0AY 0 OIJIATH Ta MPEMiIOBaHHS MPalliBHUKIB.

[Ipu aHkeTyBaHHI OCOOJMBA yBara 3BepTajlacsi Ha BHUSABJICHHS KOHKPETHUX
NPUYMH, 110 BIUIMBAJIM Ha CTaBJEHHS JIKapiB J10 poOOTH B 3akjajl. MeToro 1€l
YaCTUHU JOCIIIKEHHS OyJI0 BUBYEHHS JyMKH (paxiBIIB Ta OTPUMAHHS MPOIO3UIIIM
11010 BU3HAYCHHS NUISAXIB yIOCKOHAJICHHS OpraHizamii HaJaHHSI MEIUYHOI JOTIOMOTH
Ta MOKPAILEHHS MOTUBALIIT MEIUYHUX MPAI[IBHUKIB.

Pecrionentam Oyj0 MOCTaBIIGHO TMHTAHHSA 3a JIEKUIbKOMa TpynamMH THTaHb.
[lepmmii OJOK MUTaHB CTOCYBABCS 3aJOBOJICHOCTI JIKapsMU POOOTOI0 B 3aKIal,
JIPYTHHI - CUCTEMHU 3alUCy Ha MPUHOM 10 JIiKapsi, TPETIH - KPUTEPIiB Ta HOPMATHUBIB
poOOTH, a TaKOXX IMPOIO3HUIIIH OO0 3alMPOBAHKCHHS JAU(PEPEHIIIMOBAHOTO MIIXO0Iy
710 OILIIHKH JIISUTBHOCTI JIIKaps-CIIeIiaticTa.

Crning 3a3HauuTH, MO 3a TEPIIOI0 TPYIMOI 3aluTaHb MOXKHa OyJjo BUOpaTH
JIEKUJIbKa BIAMOBINEH. 3a pe3ynbTaTaMu ONMUTYBaHHS 3’sicyBaiocs, Tiabku 33,02%
OTIMTAHUX TTOBHICTIO 3aJI0BOJICHI pOOOTOIO B 3akiai, 54,72% 3a10BOJIeH] HE TIOBHOIO
Mmipoto 1 12,26% - He 3amoBosieHi mnoBHicTO. [lpuunHM He3ag0BOJEHOCTI OyiH
HAaCTyIHI: HU3bKUH piBeHb omuiath npami - 84 onwuranux (79,25%), Benuke
HAaBAHTA)KEHHS Ha (OHI MNpuHHATHOrO piBHA omiatn npaui - 21(19,81%),
HEJIOCKOHAJIa CHUCTeMa Opradizaiii npuilomy mnaimieHTiB JikapeM - 18(16,98%),
HasBHUI piBeHb (DIHAHCYBAHHS 3aKJIaJly HE JAA€ MOXJIMBOCTI HaJAaTH KBaJi(PiKOBaHY
MEJIUYHY JI0NIOMOTY HaceleHHIo - 22(20,75%). Takum 4yuHOM, MicCJisl 3alPOBaI>KEHHS
HOBO1 cucTeMu (piHAHCYBaHHs, OLbIIa YaCTHHA JIKapiB, 37A¢OUTBITOTO, BUSBUIACS
HE3aJI0BOJICHOIO PIBHEM OILJIATH Mpalli.

OmHuM 3 KJIIOYOBUX NMUTaHb, 10 BIUIMBAIOTh HA 3a/JI0BOJIEHICTH POOOTOMO, SIK
BUSBWIIOCH, OyJ0 MUTaHHS pOOOTH CUCTEMHU EJIEKTPOHHOTO 3amucy. B pesynbrari
AHKETYBAaHHSI BU3HAUEHO, 110 TMO3UTUBHO OI[IHUJIO POOOTY CHUCTEM EJIEKTPOHHOIO
3anucy 27,36% pecnonaeHTiB (29 nmikapiB), Ha YacCTKOBY 3aJ0BOJICHICTh BKa3aJlo
55,66 % onuranux (59mikapiB). 30BCIM HE3aJI0BOJIEHI CHUCTEMOIO E€JIEKTPOHHOIO
3amucy Ha mpuiiom 1o jikaps Oyno 18 omuranux (16,98%). Ha mnocraBiene
3alUTaHHS «II0 HE 3a/I0BOJIbHSE B POOOTI CUCTEMH EJIEKTPOHHOTO 3aIUCy?» Maike
MOJIOBUHA PECTIOHJICHTIB BKa3anu HacTymHI mnpuumHN: «HemocTtaTHbO wbacy yis
npuifomy mamieHTan- 51 ocoba (48,11%), «CkinagHiCTh 3amucy Ha NPUHAOM YH
JMIarHOCTUYHE JOCHDKeHHsS» — 22 ocobu (20,75%), «HeoOXigHiCTh BeacHHS
MarnepoBUX Ta EIEKTPOHHUX MEAUYHHX JOKyMeHTiB» —38(35,85%), nHa iHmi
MPUYMHYU, Y TOMY YHCIIi: HETIOCKOHAJICTh B POOOTI CalTy Ta EJIEKTPOHHHUX MpPOrpam
3aMuCy Malll€HTIB, OOCAT €JIEKTPOHHOI KapTH Ta HEJOCKOHAJIa MporpaMa B MHUTAHHI
BUINMMCKYU aHaNi31B 3icinanucs13 ocid (12,26%),

Ha nymky mikapiB-cHemiagicTiB ONTUMajibHAa TPUBAIICTh MPUHOMY OJHOTO
naumieHra € HactymHa: no 15 xBuiauH - 20 oci6 (18,87%), no 20xBunuH — 34
onutanunx(32,08%), 30xBumun — 43 onwuranux (40,57%), 1HIII BIAMNOBIAl -
14(13,21%), B miana3oHi Big 40 10 60 XBUJIMH, 10 TOBUHHO 3aJI€XKaTH BiJ JI1arHO3Y.
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[IpoananizyBaBilM BKa3aHi MOKa3HUKK OyJI0 3’SICOBAHO, IO OUIBIIICTH JIIKApIB
BBAXKAIOTh OINTUMAJIbHUM TPUBANICTh npuiiomy mnarmienta 20-30 XBuiuH, TOOTO
O1spLIIe 32 BCTAHOBJICHUH yac npuiiomMy B 1 SXBUIIHH.

OcTtanHiil 0JIOK 3aIUTaHb CTOCYBaBCS 3aIllPOBAKEHHSI OLIIHKU POOOTH JiKapiB
Ta audepeHIiioBaHOro MiAXOAYy A0 OIUIaTH Ta MPEeMIIOBaHHS NpaliBHUKIB. 3
BIJIMOBIACH, OTPMMAHUX IIOJO 3alPOMOHOBAHMX BapiaHTIB HA L0 TPYIy MHUTAaHb
BU3HAYCHO, 10 74,53% (79 nikapiB) BBaXKAIOTh 3a JOIIHHE BIPOBAKEHHS 1HIIIOTO
BIJI ICHYOUYOTO TiaXx0y. OCHOBHUMH (haKTOpamu, 10 MOBUHHI BIUIMBAaTH HA BUBUEHE
MUTaHHSA, 32 TyMKOIO JIIKapiB € HACTYITHI: BU3HAYEH] YiTKI KpUTEPii OI[IHKK poOOTH Ta
iXx BUKOHaHHS -74 BiANOBIA(69,81%), pexomeHpaallii KepiBHUKA MiAPO3IALTY -
18(16,98%), Biaryku namienta B cuctemi e-Health - 18(16,98%), Biaryku koser npu
AHOHIMHOMY OnUTYyBaHHI - 8(7,55%).

Pecniongentam Oyio 3ampornoHOBAaHO OOpaTH Ta BKa3aTH HEOOXITHI KpUTEpii
JUIS  TIOKPAIIEHHS OIIHKM pOOOTH Ta HOPMATHBH 3a0€3MEYCHHS YITKOTO O
pEeriiaMeHTyBaHHsS HAaBaHTAKEHHs JikapiB. TakuMm  4yumHOM, OyJIO BKa3aHO Ha
HEOOXITHICTh 3alpPOBA/DKEHHS Ta 3aTBEP/UKEHHS HACTYIMHUX KpPUTEPIiB Ta
HOPMATHBIB: KpUTEpIiB OLIHKK pobotu mikaps - 55(51,89%), HopmaTHuBIB
HABAHTAXKCHHA Ha Jikaps Ha npuiiomi - 49(46,23%) HOpMaTHBIB TPUBAIOCTI
npuitomy maiienta yikapem - 30(28,30%), HOpMaTUBIB 3a0€3MEUEHHS JIIKapsIMU-
cnemiamictamu KL 20(18,87%), 5 onurtanux(4.72%) BKka3aiu Ha HEOOXITHICTbH
3aMpoBaKEHHS] HOPMATHBIB HAaBAaHTAXKEHHS I MEJIMYHUX CECTED.

Takum ymHOM, Ha AYMKY Maibke MOJOBHMHH PECIOHACHTIB JUIS MOKpPAIECHHS
pobotu B KJIII HEoOXigHO 3ampoBaJKE€HHS KPHUTEPIiB OLIIHKKA pOOOTH JiKaps Ta
HOPMATHBIB HaBaHTAKCHHS Ha JIKaps Ha OpPHUIOMI, LIO J03BOJUTH 00’ €KTHUBHO
OLIIHUTH POOOTY KOKHOTO (paxiBUs Ta 3a0pOoBaauTH AudepeHIinoBaHUN MiAX1 10
OTUTIATH TMpalli, B 3aJI€KHOCTI BiJI BAKOHAHHS HOPMATHUBHUX MOKa3HUKIB Ta KPUTEPIiB
OLIIHKH pOOOTH.

BucHoBkm.

3a pesynbpTaTamMu MPOBEACHOTO aHKeTyBaHHS JikapiB-cremanictiB K1 moxHa
3poOWTH HACTYNHI OCHOBHI BHMCHOBKH: BIIPOBAQJKEHHS Jpyroro etamy pedopm
OXOPOHH 3JIOPOB’S Ta HEOOXimHICT, BuUKOHaHHA BuUMor HC3Y mono HamaHHS
iH(dopmarllli mpo MPUHOM TAIEHTIB B CHUCTEMY EJIEKTPOHHOI MEIUIIMHH, HaXKajb,
HEraTWBHO BIUIMHYJM Ha MOKAa3HUK 33J0BOJICHOCTI JIIKapiB-CIELIaTICTIB pOOOTOIO B
3aKJIajii OXOPOHH 3/I0POB’sl.

OnuryBanHs JjikapiB KL 103B0MII0 HAMITUTH LUISXU MOAO BAOCKOHAJIEHHS
Ta ONTUMI3allli ICHYIOUUX KPUTEPIiB Ta pEKOMEH/Ialliil Mo OIliHIl poOOTH 3aKjIaay Ta
0e3nocepeIHbO JiKapiB-CIeHialicTiB. [6,7].

JlaHi omuTyBaHHS BKa3ylOTh Ha TMOTpeOy B 00 €KTUBHOMY BH3HAYCHHI,
HaIPUKIIAJ], NUIIXOM IIPOBEACHHS XPOHOMETPaXy poO0Yoro yacy jiikapsi, GpakTUIHOI
TPUBAJIOCTI MPUHOMY JiKaps-crieniaigicTa. 3a MPONO3UIIsIMHI, BKa3aHUMHU JIiKapsSMU-
cIieriajgicTaMH, 11eH yac moBuHeH cTaHoBUTH 20-30 XBUJIMH Ha OJHOTO ITAI[i€HTA.

3a pe3yiabTaTaMH AaHKETYBaHHA BHBYEHO IyMKY JiikapiB-creriamictie KL
OJI0  3aMpOBaHKCHHS MU(MEPEHIIIHOBAHOTO MIIXOMy JUIsl OIIHKKA iX poOoTH,
MPOIMO3UIii MO BCTAHOBJICHHIO Ta 3aTBEPKEHHIO BIJAMOBIIHUX KputTepiiB. Bona
J03BOJIUTh, B MalOyTHBOMY, PO3pOOUTH Ta BIPOBAIUTU CYy4YacHl, YiTKI KpHUTepii
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SKOCTI Ta €(PEeKTUBHOCTI POOOTH JIiKaps, 00’€KTHBHO BHU3HAYMTH BKJIaJ KOXHOTO
Jikaps B ¢popMyBaHHS MOKa3HUKIB poOOTH 3aKjady Ta KIJIbKICTh KOIITIB 3a HajaHi
nocnyru, mo miatutb HC3Y 3akiany. 3anpoBamkeHHS CHCTEMHU OLIHKU pPOOOTH
JKapiB y BIAMOBIAHOCTI O BUKOHAHHS HOPMATHBHHUX MOKA3HUKIB, HA HAIIy JAYMKY,
JI03BOJIUTH BMOTHBOBYBATH CTICIIATICTIB JI0 MiABHUINCHHS SIKOCTI HaJIaHHS MEIUYHUX
MOCIIYT.
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Abstract. The quality of medical services is one of the main tasks of a medical
institution. Patient satisfaction with the provided medical service to a large extent depends on the
conditions in which it is provided. To determine the degree of satisfaction of doctors of the
Consultative and Diagnostic Center of the Podilsky district of Kyiv (hereinafter CDC), a survey was
conducted in the institution, for the implementation of which an appropriate questionnaire was
developed. The survey allowed us to study the opinion of specialist doctors and find out the level of
satisfaction with work in general, wages, determine possible ways to introduce a differentiated
approach to work evaluation and develop criteria for motivating employees.

Entry. Since 2020, secondary (specialized) medical care has been provided under the
Medical Guarantees Program. The eHealth system records the information entered into the system
and synchronizes it with the EES, as a result of which the amount of funds received by the
institution is calculated. That is, the amount of funds received by the institution from the NHSU
depends on the accuracy and quality of the information provided by the employees of the medical
institution to the EES.
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When conducting a survey of doctors, we planned to find out the level of job satisfaction in
the institution. Possible shortcomings and ways to improve the organization of work of these
doctors were studied.

Body text Materials and research methods. In order to study the satisfaction of doctors with
work in the CDC, including the issue of remuneration, we conducted a sociological study by the
method of questioning, which in the practice of applied sociology is one of the most common
methods of questioning.

The results of the study and their analysis. The study was conducted at the Consultative and
Diagnostic Center of the Podilsky District of Kyiv (CDC hereinafter) in May 2021.

Respondents were asked questions on several groups of questions. The first block of questions
concerned the satisfaction of doctors with work in the institution, the second - the system of making
an appointment with a doctor, the third - the criteria and standards of work, as well as proposals
for the introduction of a differentiated approach to assessing the activities of a specialist doctor.

According to the survey, it turned out that only 33.02% of respondents are completely
satisfied with the work in the institution, 54.72% are not fully satisfied and 12.26% are not
completely satisfied. The reasons for dissatisfaction were as follows: low wages - 84 respondents
(79.25%), a large load against the background of an acceptable level of remuneration - 21
(19.81%), an imperfect system of organizing the reception of patients by a doctor - 18 (16.98%,), the
existing level of funding of the institution does not make it possible to provide qualified medical
care to the population - 22 (20.75%,). remuneration.

As a result of the survey, it was determined that 27.36% of respondents (29 doctors) positively
assessed the work of electronic recording systems, 55.66% of respondents (59 physicians) indicated
partial satisfaction.

Most doctors consider the optimal duration of receiving a patient of 20-30 minutes, that is,
more than the set time of admission in 15 minutes.

The last block of questions concerned the introduction of an assessment of the work of doctors
and a differentiated approach to the payment and bonuses of employees, 74.53% (79 doctors)
consider it appropriate to introduce a different approach from the existing approach. patient
reviews in the e-Health system - 18 (16.98%), feedback from colleagues in an anonymous survey - 8
(7.55%).

It was pointed out the need to introduce and approve the following criteria and
standards: criteria for evaluating the doctor's work - 55 (51.89%), standards for the load on the
doctor at the reception - 49 (46.23%) standards for the duration of patient admission by a doctor -
30 (28.30%), standards for providing CDC specialists 20 (18.87%), 5 respondents (4.72%)
indicated the need to introduce load standards for nurses.

Conclusions. Based on the results of the survey of CDC specialist doctors, the following main
conclusions can be drawn: the introduction of the second stage of health care reforms and the need
to meet the requirements of the NHSU to provide information on the admission of patients to the e-
medicine system, unfortunately, negatively affected the indicator of satisfaction of specialist doctors
with work in a health care institution.

Survey data indicate the need for an objective determination, for example, by timing the
doctor's working time, the actual duration of the specialist's appointment.

The opinion of CDC specialist doctors on the introduction of a differentiated approach to
assess their work, proposals for the establishment and approval of relevant criteria has been
studied. It will allow, in the future, to develop and implement modern, clear criteria for the quality
and effectiveness of the doctor's work, to objectively determine the contribution of each doctor to
the formation of performance indicators of the institution and the amount of funds for the services
provided, which is paid by the NHSU of the institution.

Keywords: medical and sociological research, questionnaire, specialist doctor, consultative
and diagnostic Centre, National Health Service of Ukraine, electronic health care system.
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Anomayia. JJocniodxcenHs pigHa eKon02iYHOI 6e3neKu cynpo8oONCYEMbCA BENUKUMU 00CA2amMU
inpopmayii, wo opmyemocsa 6 pezyromami 6i000py U aHanizy npod6 KOMHOHEHMI8 eKocucmem
micm. Lle i ximiynuti ckrad nosimps, 600, pynmis. Ocmanui € HaUOibW cCMAOiIbHUMU, MOOMO
00607l 00620 30epicaiomsb 8ol XiMiuHy cmpykmypy. Tomy winaxom 0ocniodceHHs napamempie
(xapakmepucmuk) 6KA3aHUX CKIAOOBUX MOJNCHA O0amu 00 €KMUBHY OYIHKY pI6HS eKON02IYHOI
besnexku y pakypci 6naugy Ha 300po8’s noodel. Y pobomi nposedeHo ananiz iHgopmayii npo
KOHYeHmpayii Ximiunux enemenmie 6 Ipynmax micma leano-@pankiecvk. 3anpononosano ma
NPOBEOEHO PO3PAXYHKU HOBUX HUCEIbHUX NOKA3HUKIE PI6HA exono2iunoi 6esnexu. Pezyremamu
PO3DAXYHKI@ 6KA3VIOMb HA NPOOIEMHI 30HU MICma 3 MOYKU 3a0PYOHEHHs TPYHMIB, W0 MONCYMb
Mamu He2amuHULl 6NAUE HA NH00E.

Knwuosi cnosea: exonociuna Oesnexa, 3a0pyOHeHHA IPYHMIB, UUCENbHI NOKA3HUKU,
exocucmema, ypboexocucmema.

Beryn

YpboekocuctemMu 3MIHIOIOTHCS IIBUAKUMHU TEMIIAaMH. 1TOMYy aKTyaJlbHUM € HE
TUTBKH TPOBEJCHHS MOHITOPUHTOBUX JOCIHIKEHb 3a0py/IHEHHS KOMIIOHCHTIB
HABKOJIUIITHROTO CEPEIOBHINA, a ¥ iX CHCTEMHHUN aHalll3 Ta MPOTHO3YBaHHS CTaHy
eKoJIOT1YHOi Oe3neku. OCKUIbKH €KOJIOTIYHI JIOCTIDKEHHS CYMPOBOIKYIOTHCS
BEJIMKUM 00’€MOM pI3HOTHIIHOI 1H(OpMaIlii, IOIIJIBHO PO3POOIATH YHCEIbHI
MOKa3HUKU PIBHS €KOJIOT1YHOI Oe3NeKkH, 1HPOPMAILIHO - aHANITHYHI KOMI IOTEpPHI
CUCTEMHU OOpOOJIEHHS €KOJIOTTYHMX JAaHUX AJI1 €PEKTUBHOIO KOHTPOIIO 3a 3MIHAMHU
IOBKULIA B 4acl.

VY poOOoTI BUPIIIYETHCS aKTyalbHE HAYKOBO - MPAKTUYHE 3aBJaHHS YKCEIIBHOTO
OLIIHIOBAHHS, TMPOTHO3YBAaHHsS IOKA3HUKIB pIBHS EKOJIOTIYHOI O€3MeKu Ta
aBTOMATHU3allli MPOTHO3YBAHHS CTaHy €KOCHUCTEM Y JIFOJICHKOMY BUMIPI.

3pa3ku 1pyHTIB Bigoupanucs [1, 2] meraneBuM crakanom giamerpom 80-90 mm.
Bix0ip nmpoBoauBcs 3a MeToaukamu y BianosiaHocTi g0 BuMor ['OCT 17.04.3.01-83
Ta 17.4.4.02-84 3 ypaxyBaHHsIM IPYHTOBOI, JaHAMA(THOT Ta reoMOp(OIOTriyHOT KapT
MiCcTa IS OXOIUJICHHS PIBHOMIPHOIO MEpEXel BCIX TUIIB TIpyHTIB. Ha ninsHi
po3MipoM 5X5 M, sSKa 3HAXOAMJIACh HE MeHIIe Hik 50 M BiJ JIOporH, BiIOUpaIUCh
3pa3Ky IPYHTY, sIKi 00’ €JHYBaJIUCh B OJHY MpoOy. SKio 3emiist Oyia HeMmopyIIeHOIo,
TO BiAOIp 3maiMicHioBaBcs 3 mmoOuHU 10-20 cM, iHakme — 3 rmubunu 20-30 cm. I3
npoOX BUIASIMCH YACTUHHU POCIMH Ta yJaMKH nopia. Bara mpobu cranoBuna 1,2-
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1,5 kr.

TepuropianpbHo mpoOu [1] oxormmToBanmu BCce MICTO Ta MPWIETIl He3aceNeHi
3emii (pucyHOK 1). AHami3 BHKOHYBaBCS PEHTTEHO(IIOOPECIEHTHUM METOIOM
npuwiagoM HAT (aHamizaropoM TOKCHMYHUX e€JeMeHTiB) B [BaHO-DpaHKIBCHKIi
oOyacHiil caHiTapHO-emieMionoriunii cranuii (anamituk B.I1. SIBopcbkuii), B bropo
MiHepaJabHuX pecypciB Onecpkoro HamionansHOTO yHiBepcuteTy (B.M. Kynpin, T.O.
Bacumiani) Ta 3a 10mOMOror Ijia3MOKBaHTY IBaHO-DpaHKIBCHKOT AepixaBHOL
MenuuHoi akangemii (J1.J1. 'amka). KoHTpoabHI aHami3u BUKOHYBAJIUCh B Jabopartopii
Jlep>kaBHOTO YyMpaBIiHHS €KOJOTIi Ta MPUPOJHUX pecypciB B IBaHO-DpaHKIBCHKIN
00J1acTi METOJIOM aTOMHO-aJIcOpOILiiiHOT criekTpodoTomMeTpii npriiagamu CyMCBKOTO
puIag00yIBHOTO 00’ € THAHHS.

— —— . ey

Pucynok 1 - Cxema noaisty Teputopii MicTa Ha €KOJIOTIYHI AUIbHU L
IDicepeno: [1]

Ycboro Oyno BimiOpano U mnpoanamizoBaHo 202 mpoOu (pucyHok 2) Ta
oOumnciaeHo (HOHOBI BMICTH JOCTIIHKYBAaHUX XIMIYHMX e€JIeMeHTIB. J[Js momambiioro
JOCIIKEHHS OYJI0 BUIUICHO IPOOH 3a HAJICKHICTIO IO €KOJIOTIYHUX TUTBHUIIb:

- oinvHuys Ne 1: 43, 46, 47, 48, 57, 58, 59, 149, 151, 153, 154, 155, 182, 183,

184, 185, 186, K11, K12, K13, K14, K23, K24,

- oinenuys Ne 2: 55,145, 148, 150, 170, K8, K25, K26;

- Oinbnuys Ne 3: 44,45, 137,138, 160, 161, K22, K32, K33, K34;

- OinvHuyss Ne 4: 27,28, 104,114, 115, 152, 159, 163, 181, K36, K37;

- oimvHuyss Ne 5: 13,14, 15, 16, 17, 124, 125, 126, K52, K53;

- oinvHuys Ne 6: 2, 25, 26, 29, 30, 103, 109, 110, 139, 157, 158, 162, 164, 178,

K48;

- oimvnuys Ne 7: 18,19, 31, 33, 34, 35, 36, 120, 122, 127, 165, 166, K40, K41,

K42, K43, K44, K45;
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- Oinbnuys Ne 8: 41, 135, 136, 140, 141, 156, 168, 169, 171, K31;

- oinenuys Ne 9: 32, 38, 40, 128, 129, 130, 134, 172, 173, K39;

- oinbnuys Ne 10: 39, 49, 50, 54, 60, 131, 132, 142, 143, 144, 146, 147, 175, 176,
K30;

- Oinenuysa Ne 11:37,52,121, 133, 167,177,012, 013, O14, K27, K29;

- oimbHuysa Ne 12:1,3,4,5,6,7,8,9, 10, 11, 20, 21, 22, 23, 24, 102, 179, 180,
K38, K46, K47, K49, K50, K51.

PucyHnoxk 2 - Po3mimeHnss npo0 repuropiero micta IBano-®@paHkKiBcbk
IDicepeno: [1]

HactynHi po3paxyHKH MPOBOIUIIUCH 3 CEPEAHIMU 3HAYCHHSIMHU KOHIIEHTpAIlii
XIMIYHHUX €JIEMEHTIB B IPYHTaX EKOJOTrIYHMX AUIbHUIb. Pe3ynbTaTé po3paxyHKIiB
HaBeJIeHO B TaouI. 1.
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Taoauus 1 — CepeaHi 3Ha4eHHS BMICTY XiMiYHMX €JIEMEHTIB IPYHTIB
€KOJIOTIYHHUX JIJILHUAID
Enementu Hg Be Cd Co Pb As
1 2 3 4 5 6 7
EIlNe 1 0,000304 | 0,192335 0,053139 0,756739 | 28,869565 | 0,436509
EJI No 2 0,0001 0,112888 0,165125 2,353 41,825 0,26365
EJI Ne 3 0,000682 | 0,081855 0,36 3,9183 29,1 0,145909
EJl Ne 4 0,182818 | 0,000055 0,846273 0,189064 | 32,009091 0,2101
EJ No 5 0,6103 0,00114 0,0125 0,00243 7,7 0,6404
EJl Ne 6 1,187267 | 0,001693 0,1868 0,127807 | 28,966667 1,0806
EJI No 7 0,001111 | 0,042184 0,303211 0,390947 | 28,847368 | 0,421368
EJl Ne 8 0,0032 0,00048 1,2107 5,61 29,61 0,2115
EJlNe 9 0,0008 0,00183 1,65 0,005 39,73 0,0001
EJI Ne 10 0,00015 0,907179 0,1695 5,057429 | 37,107143 1,100193
EJI Ne 11 0,000764 | 0,882091 0,229455 1,745455 | 6,790909 1,290909
EJI Ne 12 0,34475 0,000118 0,069357 0,048257 | 11,521429 1,321429
Enementn Se Cu Cr /n Fe Al
EJ{ No 1 0,006348 5,7 0,005565 31,486957 | 8,030435 0,947826
EJl Ne 2 0,02925 2,225 0,000375 37,1375 9,0875 1,3125
EJl Ne 3 0,000273 | 3,190909 0 13,381818 | 8,190909 0,954545
EJl Ne 4 0,034818 | 7,857273 0,075455 16,472727 | 29,809091 6,290909
EJl Ne 5 0,0607 2,19 0 9,55 11,58 1,35
EJI Ne 6 0,054467 | 2,373333 0,01 13,626667 | 12,526667 1,953333
EJl Ne 7 0,225526 | 6,473158 0 13,731579 | 10,642105 | 1,163158
EJI No 8 0,0016 3,07 0 33,34 13,56 1,58
EJI Ne 9 0,0018 1,318 0,012 5,46 15,03 1,83
EJI Ne 10 0,003786 | 5,485714 0,006429 40,242857 | 21,914286 | 3,478571
EJI Ne 11 0,128909 | 3,345455 0 5,372727 | 13,245455 1,409091
EJI Ne 12 0,022393 | 4,299643 0,003214 28,996429 | 5410714 1,032143
Aemopcobka po3podka

Po3rnsHyTO BIUIMB KOHLIEHTpaliil B IpyHTax Micta [BaHo-®dpankiBCcbk 12-TH
ximiuaux enementiB: Hg, Be, Cd, Co, Pb, As, Se, Cu, Cr, Zn, Fe, Al na
3aXBOPIOBAHICTh Ta CMEPTHICTh HOro HaceyneHHs. [lepil qBa enreMeHTa BiTHOCSTHCS
1o kiacy Hebesmneku I, Hactymnai 5 — g0 11 knacy, HacTynHI 3a HUMU 3 eJleMeHTa — JI0
kiacy HeOesneku I, a 2 octanHix BigHOCATH 10 IV Kkiacy HeOe3neku. 3araibHUIN
MOKa3HUK, 110 BPaxoOBYy€ BCl 3a0py/aHIOBadl, Ha3WBAalOTh CYMapHUM KOE(DII[IEHTOM
KOMIUIEKCHOT'O 3a0pyIHEHHS 1 BU3HAYaOTh (HOPMYJIOHO:

C
Kk = ZCI— N (1)
Yk
ne Ci, C}, — BilNOBiTHO KOHIEHTpAIIis T4 TPAHMYHO JOMYCTHMA KOHLEHTpALIisl i-I0
CIIEMCHTY.

[Tpupoguuit ¢or [3] KOXKHOTO XIMIYHOTO €JIEMEHTYy Ha TMEBHIA TepUTOpii
BHU3HAUYAETHCS CepeHIM apu(METUYHUM 3HAYEHHsSIM 13 2/3 mpoO wi€i TepuTopii,
BIIKMHYBIIM 3 po3riisany 1/3 mpoO mopiBHY 3 HaMEHIIMMHM Ta HaHOUIBIIMMHU
3HaYeHHSIMHU. BaXXJIMBOIO XapaKTEPUCTUKOIO PO3MOBCIOKEHHS €JIEMEHTIB IPyHTaMU
€ 1X cepenHii BMicT y Jitocdepi (3eMHIM KOpi), KM Ha3WBAaIOTh KJIAPKOM, Ta
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aHoMaJllbHa KOHIIeHTpauis enementa C', ska B 3 pasu NepeBMILYE HOro (OHOBY
KoHIentpanio C,, T00TO:
C'=3.C'. )

a ¢
[Ipo 3aranbHy XapaKTepUCTHKY 3a0pyJHEHHS MOXXHA pOOUTH BHUCHOBKH,
BU3HAUMBIIN CYMapHHM Koe(]illieHT KOHIEHTpalli, kWil 3ampornoHoBaHuil B.M.

I'yuynsxom [4], 1 3HAXOUTHCS, SK:
C
K =) —. 3
‘ ZC¢ )

Bwmict Ta npupoaHuii OH BUMIPIOIOTHCS B MI/KT.

KinbKICHOIO OITIHKOIO PiBHSI €KOJIOTIYHOT O€3MEeKH >KUTTEMISITLHOCTI HACETICHHS
MOe OyTH KOHIICHTPAIIWHUN 1HIAEKC O€3MeKH KUTTEMISITBHOCTI K5y, @ KITBKICHOIO
OITIHKOIO PIBHS €KOJIOT1YHOT O€3MeKU MPUPOTHO-aHTPOIIOTEHHUX I'€0CUCTEM — 1HJIEKC
€KOJIOTTYHO 0e3MeYHO1 KOHIEHTPAIIT Jepx.

Kls,. cknafgaeTbes 3 KOHLEHTPALIMHUX 1HAEKCIB KOXKHOTO I-TOTr0 3a0pyIHIOBava
(Kl'5). Jlns  po3paxyHKIB  KOHIIEHTPAI[MHOrNO  IHAEKCY  KOXKHOIO  [-TOrO
3a0pyHIOBaYa BUKOPUCTAEMO (POPMYJTY:

Klég,c _ C/I“m( _Cz .
C
3HaK 1bOTO 1HJEKCY 1HPOPMYE PO MepeBUILeHHS (MiIHYC) a00 HE MEPEeBUIIICHHS
(TUTFOC)  TPaHWUYHO JOMYCTUMOI KOHIIGHTpallii, a #oro abCodIOTHE 3HAYCHHS
BioOpa)kae CMIBBIAHOUICHHsSI 3 perioHanbHUM (oHOM. KoHIeHTpaumiiHui 1HIEKC
0e3mneku KUTTEAIITLHOCTI Kj,. Oyne 00uncIoBaTuCh POPMYIIOHO:

@ Ch —C.

KI,, = ;%9 Q)
¥

7€ n — KUIbKICTh BPaxOBaHUX MIKPOEIEMEHTIB, KOHIICHTpAIlli SIKUX MOXYTb OyTH

HeOe3MeyHi.

Exonoriuno  Oe3meyHa  KOHIEHTpaliss  JUig  ICHYBaHHS  T'€OCHUCTEM
MIKpOEJIEMEHTIB, 10 NepeBHIlye (OH, pO3TalIOBaHAa MK (POHOBUM CyMapHHUM
MOKA3HUKOM 3a0pyJAHEHHS 1 €KOJIOTIYHO HEOE3NMEUYHHM JJIsl ICHYBaHHS T€OCHCTEM
pIBHEM KOHIIEHTpaIllli 3a0pyJHIOBauiB, SKUW Yy BIANOBIAHOCTI 10 OJHOTO 13
exoJioriunnx 3akoHiB H. ®. Peiimepca [5], ckilagae necATUBIICOTKOBE MEPEBUIIICHHS
(OHOBHUX KOHIIEHTpAIlIH, 110 BUKIMKA€E HE3BOPOTHI 3MIHU KOMIIOHEHTIB JIOBKIJLJIS.

Tomy:

4)

i i
/ _Zn:(C¢—O.1C¢)—Ci
ebx i
i1 C

¢

@®oHOBI 3HAYEHHSI BMICTYy MIKPOCJIEMEHTIB B IPyHTaX MicTa IBaHO-DpaHKIBCHK
po3paxyemMo SIK CepelHi 3HadeHHs 13 2/3 kumbkocTi mpoO, BiakuHyBIM 1/3
HaWOIBIIMX Ta HAaWMEHINWX 3HaueHb. PesympraTy (Tabn. 2) cBigdath, 1m0 (OHOBI
3HAYEHHS KOHICHTpAIlil AOCIKYBaHMX XIMIYHMX €JEMEHTIB B IPyHTax MicTa
MeHII rpaHuyHo gomyctuMmux KoHueHntpauiit (I'/IK), 3a Bunstkom mini. Ilpote, ii
KJIapK 3HA4YHO OIbIIMKA BiJ (OHOBOI KOHILEHTpalii, II0 BKa3y€ Ha HEBEIHUKY
3HAYYIIICTh I[LOTO MEPEBUILICHHS.

: (6)

ISSN 2663-5712 88 www.sworldjournal.com



R

SWorldJournal Issue 15 / Part 1 it"‘?j\}
Tadauus 2 — ®oHOBI Ta aHOMAJIbHI KOHIIEHTPALil B IPYHTaX MicTa
IBaHo-PpaHKiBCHK
EnemeHT ®oH Anomautis '’;IK Kiapk
Hg 0,000536 0,001607 2,1 0,08
Be 0,0006 0,0018 1,0 3.8
Cd 0,072626 0,217878 0,6 0,13
Co 0,198051 0,594153 5,0 18
Pb 16,91407 50,74222 32,0 12,5
As 0,417161 1,251484 1,0 1,7
Se 0,002104 0,006311 0,2 0,05
Cu 3,657037 10,97111 3,0 47
Cr 0 0 0,05 83
/n 18,41185 55,23556 23,0 83
Fe 9,417778 28,25333 11,5 46500
Al 1,132593 3,397778 1,7 80500
A@I’I’ZOpCbKa p03p061<a
Taboanusa 3 — IlopiBHSAHHS cepeIHIX 3HAYeHb KOHIIEHTPaIiil
Enementu Hg Be Cd Co Pb As
1 2 3 4 5 6 7
EJd Ne 1 0,000304 | 0,192335 | 0,053139 | 0,756739 | 28,869565 | 0,436509
EJI Ne 2 0,0001 0,112888 | 0,165125 | 2,353 41,825 0,26365
EJl Ne 3 0,000682 | 0,081855 | 0,36 3,9183 29,1 0,145909
EJI Ne 4 0,182818 | 0,000055 | 0,846273 | 0,189064 | 32,009091 | 0,2101
EJ Ne 5 0,6103 0,00114 | 0,0125 0,00243 7,7 0,6404
EJINe 6 1,187267 | 0,001693 | 0,1868 0,127807 | 28,966667 | 1,0806
EJI Ne 7 0,001111 ] 0,042184 | 0,303211 | 0,390947 | 28,847368 | 0,421368
EJl Ne 8 0,0032 0,00048 | 1,2107 5,61 29,61 0,2115
EA Ne 9 0,0008 0,00183 | 1,65 0,005 39,73 0,0001
ENe 10 0,00015 0,907179 | 0,1695 5,057429 | 37,107143 | 1,100193
EANe 11 0,000764 | 0,882091 | 0,229455 | 1,745455 | 6,790909 | 1,290909
EJI Ne 12 0,34475 0,000118 | 0,069357 | 0,048257 | 11,521429 | 1,321429
I'’JIK 2,1 1 0,6 5 32 1
Kiapk 0,08 3.8 0,13 18 12,5 1,7
EnemenTtn Se Cu Cr Zn Fe Al
EJ Ne 1 0,006348 | 5,7 0,005565 | 31,486957 | 8,030435 | 0,947826
EJI No 2 0,02925 2,225 0,000375 | 37,1375 9,0875 1,3125
E Ne 3 0,000273 | 3,190909 | 0 13,381818 | 8,190909 | 0,954545
EJI Ne 4 0,034818 | 7,857273 | 0,075455 | 16,472727 | 29,809091 | 6,290909
EJl Ne 5 0,0607 2,19 0 9,55 11,58 1,35
EIINe 6 0,054467 | 2,373333 | 0,01 13,626667 | 12,526667 | 1,953333
EJl Ne 7 0,225526 | 6,473158 | 0 13,731579 | 10,642105 | 1,163158
EJl Ne 8 0,0016 3,07 0 33,34 13,56 1,58
EJLNe 9 0,0018 1,318 0,012 5,46 15,03 1,83
ENe 10 0,003786 | 5,485714 | 0,006429 | 40,242857 | 21,914286 | 3,478571
EANe 11 0,128909 | 3,345455 |0 5,372727 | 13,245455 | 1,409091
EJl Ne 12 0,022393 | 4,299643 | 0,003214 | 28,996429 | 5,410714 | 1,032143
I'’IK 0,2 3 0,05 23 11,5 1,7
Knapk 0,05 47 83 83 46500 80500
Aemopcovka po3pobka
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OOumcieHl 1HAEKCH O€3IEKA JKUTTEOISUIBHOCTI Ta 1HAEKCH €KOJOTTYHO
0e3medHol KOHIIEHTpalii JoJaTHI He AN BCIX HpoO, IO BKa3y€ Ha HE 30BCIM
COPUSTIIMBY JUISi TIPOXKUBAaHHSA JIIOJIEH CHUTyarlilo 3 TIpyHTamMu wMicta IBaHO-
®paHkiBChK. Lle BUKIMKAE TIEBHE 3aHETIOKOEHHS.

CepenHi 3Ha4Y€HHS KOHLEHTpaui 12-Th MiKpoeneMeHTiB B IpyHTax 12-Tu
€KOJIOTTUYHUX JUIbHULG (Tabmuusd 3) XapakTepu3yloTh IUIbHHIN Yy MOpPIBHSAHHI 3
TPAaHUYHO JOMYCTHUMHUMH KOHIICHTpAIlissMu Ta kiapkamu. OOumcreni madi (tabdi. 3)
CBIJTYaTh MPO MEPEBUINEHHS CEPEIHIX 3HAYCHb TPAHUYHO JOMYCTUMHUX KOHIIEHTpAIlil
KaJMi0 y €KOJIOTTYHUX JIIbHUIIIX 4, 8, 9; koOanbTy — B AUIbHUIAX &8, 10; CBUHIIIO —
B 2, 4; munr’sixky — B 6, 10, 11, 12; migi — B 1, 3,4, 7, 8, 10, 11, 12; xpomy — B 4,8;
nuHky — B 1, 2, 8,10, 12; 3amiza — B 4, 5, 6, 8, 10, 11 ta amowminito — B 4, 6, 9, 10. 3a
KUIBKICTIO ~ €JI€MEHTIB,  cepelHl  BMICTHM  skux  nepeBumyots  ['JIK,
HaifHeOMaronoayyHimuMu € auabHumi 4, 8 1 10. Haitbinem crnpusgtiubi s
npoXuBaHHSA TPyHTH B AUTbHHUIIX Ne 3 (mepeBumienus ['JIK Timpku wmimi), NeS
(nepesutenns I'JIK Tinbku 3amiza) 1 No7 (nepesutenns I'JIK Tiabku miji).

BaxnuBuMu XapakTEepUCTHKAMU IPYHTIB 3 TOUYKH 30py 3a0pyAHEHOCTI €
cyMmapHi koedinieHTu KoHIeHTpaiit K, (Tabmn. 4), siki po3paxoani 3a hopmyroro (3)
Ta KOoeQilleHTH KOMIUIEKCHOTO 3a0pynHeHHs K, (popmyna 1). 3araabHOMICHKHIA
MOKA3HUK CYMapHOTo KoedilieHTa KOHLEHTpAllli MepeBUIICHO B AUTbHUIX 4, 7, 8, 9
1 10, a 3aranbHOMICHKHI MTOKa3HUK KOMIUJIEKCHOTO 3a0pyIHEHHS — B JUIBHUIIX 4, 6 1
9. Hali0inpll HECHPUATIMBI YMOBH Il TMPOKUBAHHSA 3 TO3UINT KOMIIJIEKCHOTO
3a0pyIHEHHSI MIKpOEJIEMEHTaMU I'PYHTIB € €KOJIOT14HA TUTBHUIL Ne 4.

Taouanus 4 — CepeaHi 3Ha4eHHs KOe(iLI€EHTIB KOMIIJIEKCHOT0 3a0pyAHeHHS |
CyMapHHUX Koe(]ilieHTIB 320py/AHEHHS

Tepuropis K K.
EJl Ne 1 6,43896 5565554
EJ] Ne 2 6,501791 3752242
EJl Ne 3 5,441692 167,9503
EJ] Ne 4 14,05687 75454930
EJI Ne 5 4,443895 1176,032
EJl Ne 6 6,983965 10002258
EJl Ne 7 7,441089 193,1224
EJI Ne 8 8,86809 60,27478
EJI Ne 9 7,304025 12000034
EJI Ne 10 12,1386 6430127
EJ[ Ne 11 7,091044 1552,18

Micto 7,0985 7015521
BucHoBKH.

Buxoasun 3 aHamizy BHKOHAaHUX pO3pPaxyHKIB MOXKHA CTBEpKYBaTH, IO

cepelHl KOHIICHTpaIlii MIKpPOEJIIEMEHTIB B IPyHTax Bci€i Teputopii micta IBaHo-
@paHKIBCbK Ta CEpe/iHI KOHILIEHTpAallli MIKpPOEJIEMEHTIB B IpyHTaxX TepuUTOpiil 12-tu
€KOJIOTTYHHUX JUIHHUIb MiCTa Bi0OpakaroTh MOMIPHUM PiBEHb €KOJOTIUHOI O€3IeKH.
€ neske HEe3HAYHE BIAXMIICHHS IO OKPEMHX XIMIYHHMX €JIEMEHTaX Ta JAUIBHUIIAX, SKE
HE CYTTEBO BIUIMBAE HA CUTYAIIII0 CTaHy €KOJIOTTYHOI Oe3MeKn MicTa.
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3araJlbHOMICBKMH  TMOKa3HUK  CyMapHOro  koedilieHTa  KOHIIEHTpaIlii
nepeBuiieHo B AutbHUIIX 4, 7, 8, 9 1 10, a 3aradbHOMICHKHA TMOKAa3HUK
KOMIUIEKCHOTO 3a0py/IHEHHS — B AUTbHULIAX 4, 6 1 9. HallO1nb11 HecnpusTIuBI yMOBH
JUT TIPOYKUBAHHS 3 TO3UI[IT KOMIUIEKCHOTO 3a0pyAHEHHS MIKPOEJIEMEHTaMH IPYHTIB €
exosorigyHa autbHUIs Ne 4.

KoHnentpariiiini iHAEKCH O€3MEKU JKUTTEMISILHOCTI Ta 1HIEKCH EKOJOTIYHO
0e3meyHoi KOHIICHTpaIlii T0JaTHI HE Yy BCIX MICISAX BIAOOPY mpoO, 0 BKazye Ha HE
30BCIM CIHPUSTIUBY JUIsl TIPOKMBAHHS JIIOJEH CHUTYyallll0 3 IpyHTaMu Mmicta [BaHO-
@DpaHKIBChHK.
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Abstract. The study of the level of ecological safety is accompanied by large amounts of
information, which is formed as a result of the analysis of samples of the components of the city's
ecosystems. This is the chemical composition of air, water, and grounds. The latter are the most
stable, that is, they retain their chemical structure for a long time. Therefore, by studying the
parameters (characteristics) of the specified components, it is possible to give an objective
assessment of the level of environmental safety in the diet of the impact on human health. The paper
analyzes information on the concentration of chemical elements in the soils of the city of Ivano-
Frankivsk. Calculations of new numerical indicators of the level of environmental safety were
proposed and carried out. The results of the calculations indicate problem areas of the city from the
point of soil pollution, which can have a negative impact on people.

Key words: ecological safety, pollution of grounds, numerical indicators, ecosystem,
urboecosystem.
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ALTERNATIVES TO MEAT PROTEIN
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Abstract. In the past, non-muscle proteins in meat products were used mainly for
technological or economic reasons. The addition of milk proteins to canned sausages or the use of
blood plasma are good examples of the use of non-muscle proteins to give products the desired
processing properties. In addition, non-muscle proteins are generally cheaper than muscle
proteins, which provides higher incomes for producers of meat and meat products. In addition to
technological and economic reasons, environmental factors and the predicted shortage of animal
proteins have also been mentioned in the last two decades. All this increases the need for meat
substitutes in food products and the search for alternative sources of protein. Along with the use of
known animal and plant proteins, other sources of protein, such as insects and microorganisms, are
also being discussed, as well as new ways to produce muscle proteins using stem cells or in vitro
culture of meat. The purpose of this review is to describe existing and potential sources of protein
that can be used as meat analogues/substitutes or additives in meat products.

Keywords. Meat, protein, flavor, soy, caseinate, moisture, mineral residue, carbohydrates.

Meat and meat products contain many essential nutrients that are absent in plant-
based products[1-3]. In addition to their importance for the diet, meat and meat
products are also valued for their characteristic taste and texture, which explains the
high demand for them [4, 5]. In developing countries, meat consumption is also an
expression of social status due to its relatively high cost. The increase in meat
consumption is caused by income growth and a demographic surge. By 2050, the
FAO predicts an increase in the consumption of meat and meat products in
developing countries from 30 to 44 kg per capita, and the total consumption in the
world should increase from 41 to 50 kg per capita. Growing demand requires global
meat production to be increased by 200 million tons. The corresponding increase in
land and water use will undoubtedly be accompanied by environmental problems [6-
8]. To overcome the gap between the need for protein and its real consumption, it is
necessary to use various substitutes for animal protein and supplements for meat
products, as well as new sources of protein for human nutrition.

All over the world, vegetable proteins are used to replace muscle proteins in
meat products. In the food industry, meat processing enterprises are the largest
consumers of soy proteins [6]. In addition to soy, other vegetable sources of protein
are considered, such as wheat, peas, lupins, rice, canola, and potatoes. A
comprehensive review on this topic can be found in Asgar [10].

Plant proteins are available in the form of powdered ingredients, as well as in a
dry, textured form. In most countries, the use of alternative proteins in meat products
is regulated by law, however, the norms vary greatly from country to country [9].
Plant sources are characterized by a high protein content, but often they also contain
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antinutrients, the amount of which must be reduced during production. Soy proteins
are obtained from soybeans (Glycinemax), which belongs to the legume family.
Basically, soy protein isolate and concentrate are used for meat and meat products
with a protein content of 90% and 70%, respectively [9, 11].

In addition to soy as additives to meat products or alternatives to meat it is
possible to use other legumes and legumes [10, 11]. In Europe, pea proteins, which
are produced from fodder peas, are of commercial interest. (Pisumsativum L.) and
65% consist of two components, legumin and vicillin [9]. The most common process
of their production is carried out by a wet method. In the wet method, crushed peas
are mixed with water to obtain a suspension that is adjusted to a pH of 9-10. To
separate soluble proteins and carbohydrates, the suspension is centrifuged. Then the
proteins are precipitated by acidification to the isoelectric point of the protein (~4.3-
4.5). After protein neutralization, the extract is spray-dried to obtain a pea isolate
with a protein content of 90%. [9]. Wheat gluten with its viscoelastic properties and
strong structure is often used in combination with soy for the production of meat
analogues [1,6]. Factors limiting the use of wheat as an additive to meat or meat
products include the insolubility of wheat protein [1,7], as well as concerns about
gluten disease and the allergenic potential of wheat protein. However, the allergenic
potential can be reduced with the help of hydrolysis, which also improves the
solubility of wheat gluten [11]. In addition, wheat gluten is a by-product in the
production of wheat starch and bioethanol, and its use in meat products is described
in various research papers [1, 2, 7].

A number of other vegetable proteins, mainly from oilseed plants, such as
rapeseed, cotton, sunflower, and peanut, are at the stage of scientific research and
active development [10]. In addition, potato and rice proteins are being studied, and
potato proteins are already available on the market [1].

Proteins of animal origin can be divided into dairy and meat proteins, the latter
of which are obtained from the by-products of the meat processing industry. Milk
proteins, as a rule, are divided into two groups, namely casein and whey proteins,
both of which are already actively used in minced and emulsified meat products. An
example can be the use of whey protein concentrate or hydrolyzed casein in
marinated or syringed meat products [2]. Sodium caseinate is widely used in canned
meat products, such as meat roll and anchovies, and it is unlikely to be replaced [2,3].
Meat analogues were developed on the basis of milk proteins. Valess® is a product
based on milk proteins sold by Campina Friesland [2,4]. Textured whey proteins,
described in the work of Hale et al., demonstrated that they can replace up to 40% of
the weight of hamburgers without any negative impact on taste and texture [2,5].
Barbuty Choy studied the use of milk proteins in chicken breast at the level of 2% (by
weight), as well as with the addition of 51% water. It turned out that all milk proteins
significantly reduce culinary losses compared to the control, while caseinate
demonstrated the best result.Nevertheless, when comparing the level of protein (2%
of total protein), whole milk and modified whey were the best ingredients [2,6].
Various milk proteins are available on the market and are widely used in the meat
industry to improve textural characteristics, retain moisture and bind fat. For the
production of protein ingredients, in addition to milk proteins, proteins obtained from
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the by-products of the meat processing industry, such as blood, bones and skin, are
also used. Blood makes up approximately 7% of the body weight of mammals.
Whole blood used for the production of meat products, such as blood sausage and
black pudding. Blood is divided into several fractions containing various ingredients,
for example, functional proteins of blood plasma, fibrinogen and hemoglobin, mainly
used as dyes [7,8]. When producing meat products, it is recommended to use blood
plasma proteins at the level of 0.5-2%. Collagen is obtained from animal skins, bone
extracts, by-products, and skeletal muscles, but it is rarely used in food products
[2,8]. Collagen can also be modified by heating or fermentation to obtain various dry
functional protein ingredients that can be used in meat products [2,7, 8], as well as as
an alternative to meat. In the future, biologically active and antimicrobial peptides
from by-products of animal origin may become commercially interesting [2,9].

Until now, in Europe and most of the Western world, insects are not deliberately
eaten. The only case of regular use of insects in the food industry is the use of
carmine obtained from cochineal (Dactylopiuscoccus) as a dye. Back in 1885,
VincentM. Holt published a small brochure in which he asked the question "Why do
they not eat insects?", and 125 years later the FAO published a report on the potential
and possibility of using forest insects as food [3]. At least 1,836 types of insects are
eaten at all stages of development. Insects suitable for human consumption include
grasshoppers, caterpillars, termites and aquatic insects, which are considered
harmless [2]. Insects, which are often called mini-animals, really have a huge
potential for use as a possible source of protein. Premalatha et al. write that insects
are cold-blooded organisms and therefore spend much less food energy and nutrients
than warm-blooded animals, and, therefore, insects produce more protein per
kilogram of phytomass consumed than ordinary livestock. In addition, insects have
much higher fecundity and significantly faster growth rates than ordinary pets. These
features, combined with a very high nutritional value, prompted space scientists to
think about using insects as food for humans in space travel [2].Insects have a high
protein content (40-75 g per 100 g of dry weight), which is very well absorbed (77-
98%). However, despite all the advantages that insects can offer as a source of
protein, there is only a very small amount of information about the possibility of
agricultural breeding of insects, the technological properties of their proteins, the
possibility of creating food products based on insect proteins, and also about
attracting the attention of consumers to such products There is also little information
about the safety and shelf life of insect-based food products. Klunder et al. studied
the microbiological characteristics of edible insects in fresh form, as well as in the
process of processing and storage. Tests were also conducted with the cultivation of
mealybug larvae (Tenebriomolitor) and house crickets (Achetadomesticus) [3].
However, further research is required, as well as consideration of cultural
preferences, organoleptic aspects and allergenic potential, which is present when new
sources of protein are introduced into the human diet.

Microorganisms suitable for protein production can be divided into four
categories: bacteria, yeast, fungi and algae. Desirable characteristics are fast growth,
the ability to develop in simple environments and high productivity [3,4].
Hydrocolloids obtained from seaweed, such as carrageenan and alginate, are already
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widely used in the meat industry to improve culinary yield and increase muscle value
[3,5]. In recent publications, the possibility of using proteins from algae is discussed
not only as a new source for animal feed, but also as a new source of protein in the
human diet [3,6]. Schwenzfeier et al. demonstrated the potential of traselmis algae in
comparison with plant proteins [3,7]. In addition to Tetraselmis algae, only a few
other types of algae are discussed as human food, such as Spirulina (Arthrospira),
Chlorella, Dunaliella and (to a lesser extent and only at the regional level) Nostoc and
Aphanizomenon[3,8]. With the increase in knowledge about protein extraction from
microalgae, as well as about the use of by-products as a protein-rich raw material,
microalgae can become an important source of protein [4].

Bacteria demonstrate very high growth rates compared to algae and fungi, so
they are of particular interest as a source of microbial protein. Along with the very
small cell size, bacteria have a high content of nucleic acids, which makes them
unsuitable for human consumption [3,4]. A wide range of bacteria is considered as
raw material for protein production. Basically, methanol-using bacteria are used
commercially [3,9].

Using mushrooms as food is not a new concept, as edible mushrooms have been
part of the human diet for over 30,000 years and are now considered a delicacy. In
addition to edible mushrooms, mycoproteins from mycelial cells are used to produce
meat analogues fungi Fusarium venenatumare [1]. This product is currently on the
market in 11 different countries under the brand name Quorn®. Mycoproteins are a
qualitative sample of protein and have shown health benefits as they lower
cholesterol levels and improve heart function [10,11]. However, side reactions are
also known, but their detailed mechanism is not known [2].

Based on results, mainly from medical research in the field of stem cell isolation
and identification, ex vivo cell cultures and tissue engineering theoretically allow the
creation of meat in a petri dish. Various reviews on in vitro meat production are
recommended to further explore this issue [4, 6, 7].

Tuomisto et al. published a study on the life cycle of cultured meat. It was
proposed to use hydrolyzate as a nutrient and energy source for the growth of muscle
cells cyanobacteria. The results showed that cultured meat production had 80-95%
less greenhouse gas emissions and 98% less land use compared to conventional meat
products. The overall impact during the production of cultured meat was also
significantly lower compared to meat produced in the traditional way [4,8]

Conclusion.

With the growth of the population and the need for protein in meat products, it is
necessary to introduce new sources of protein. Through the introduction of new
sources of protein, new meat products can be developed. In addition, alternative
proteins need to be developed and introduced by 2050 to meet the needs of 9 billion
people. Further research is needed to realize the full potential of alternative protein
sources as a substitute for meat in meat products.

Jluteparypa:
1. Nohr, D. and H.K. Biesalski, ‘Mealthy" food: meat as a healthy and valuable
source of micronutrients. Animal, 2007. 1(02): p. 309-316.

ISSN 2663-5712 95 www.sworldjournal.com



N
A i
SWorldJournal Issue 15 / Part 1 { Ve

S

2. Cravens, W.W., Plants and Animals as Protein Sources. Journal of Animal
Science, 1981. 53(3): p. 817-826.

3. Arneth, W., Die erndhrungsphysiologischeBedeutung von Fleisch, in
KulmbacherReihe Band 18 - Chemie des LebensmittelsFleisch 2003,
BundesanstaltfiirFleischforschung: Kulmbach. p. 178 - 212.

4. Smil, V., Eating Meat: Evolution, Patterns, and Consequences.Population and
Development Review, 2002. 28(4): p. 599-639.

5. Winkelmayer, R., P. Paulsen, and R. Binder, Ethische
unddkologischeAspekte der Gewinnung von LebensmittelntierischerHerkunft, Teil 1:
Ethik und Evolutionsbiologie. Fleischwirtschaft, 2011. 91(6): p.102 - 104.

6. Steinfeld, H., et al., Livestock’s long shadow: Environmental Issues and
Options. . 2006, Food and Agriculture Organization of the United Nations (FAO):
Rom. p. 390S

7. Wittenberg, K. Meat and the Enviroment - Future directions. in 58
International Congress of Meat Science and Technology. 2012. Montreal, Canada.

8. lIlea, R., Intensive Livestock Farming: Global Trends, Increased
Environmental Concerns, and Ethical Solutions. Journal of Agricultural and
Environmental Ethics, 2009. 22(2): p. 153-167.

9. Egbert, W.R. and C.T. Payne, Plant Proteinsin Ingredients in Meat Products:
Properties, Functionality and Applications. 2009, Springer New York. p. 111-129.

10. Asgar, M.A., et al.,, Nonmeat Protein Alternatives as Meat Extenders and
Meat Analogs. Comprehensive Reviews in Food Science and Food Safety, 2010.
9(5): p. 513-529.

11. Riaz, M.N., Texturized soy protein as an ingredient, in Proteins in food
processing, R.Y. Yada, Editor. 2004, Woodhead Publishing Limited: Cambridge,
London. p. 517 - 557.

Anomauin. Y munyiomy Hem's3068i OLIKU 6 M'SCHUX NPOOYKMAX BGUKOPUCHOBYBAIUCS
NepesastCHO 3 MEXHONOLIYHUX YU eKOHOMIYHUX NpuyuH. /[00a8anHs MOIOYHUX DLIKI8 Y KOHCEPBOBAHI
cocucku abo 3acCmocy8anHs NAA3MU € XOPOWUMU NPUKIAOAMU BUKOPUCTNAHHSA HeM'308ux OLIKi6
07151 HAOAHHS NPOOYKMAM HeOOXIOHUX mexXHoI02iuHux enacmueocmet. Kpim moeo, nem'sa306i 6inku 6
yinomy Oewiedwii 3a M'308i, wo 3abe3neuye OLbUL BUCOKI 00X00U O/ 8UPOOHUKIE M'aca ma
m'sacnux npooykmie. Kpim mexunonociunux ma eKOHOMIYHUX NPUYUH 8 OCMAHHI 08a O0eCAMULimms
32a0yI0MbC MAKONC eKONOCIYHI hakmopu ma nepedbauenuil deghiyum meapun 6inkie. Bce ye
30inbULYE NOMPedy 8 3aMIHHUKAX M'CA 8 XAP4UO8UX NPOOYKMAX [ NOULYKY ATIbMEPHAMUBHUX 0dcepel
oinka. Ilopsi0o 3 BUKOpUCMAHHAM GI0OMUX MEAPUH MA POCIUHHUX OLIKIE@ 6ce aKmueHiuie
0b2o6opoIOMbCs U THWI O0dcepena OLIKa, Maxi K KOMAXu ma MIKpOOP2aHiZMU, d MAaKolc HOBI
cnocoou 8UpoOHUYMEa M'1308uUx OLIKI6 3a O0ONOMO2010 CIMOBOYPOBUX KAIMUH OO0 KYIbMU8y8aHHs
Mm'saca invitro. Memow 0anozo o02na0y € OnUC ICHYIOUUX Ma NOMEHYIUHUX odxcepen OinKa, 5KI
MONCYMb BUKOPUCTOBYBATUCS AK AHANO2U/3AMIHHUKU M'aca abo 006a60K Y M'ACHI nPOOYKMU.

Knrwwuosi cnosa: M'saco, 6inox, cmax, cos, kaseinam, 60102d, MIHEPATbHUL 3ATUULOK,
8y211e800U.
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canimapHoi excnepmusu 03151, eyn. /loneyora, 30, m. Kuis, Ykpaina

Abstract. The results of the study of drugs with immuno-corrective and biocidal effects, which
can be effectively used in the conditions of poultry farming to optimize immune processes,
strengthen natural resistance and immunological reactivity in order to increase the productivity
and resistance of poultry to diseases, are presented. It was established that during the histological
examination of the liver of the first experimental group of 40 day-old broiler chickens, minor areas
of perivascular lymphoid infiltration were revealed as a result of the hepatoprotective effect. The
presence of light granularity of the cytoplasm of hepatocytes may be associated with the activation
of protein metabolism in the body. Complex activation of individual groups of hepatocytes, focal
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perivascular lymphoid infiltration, hyperplasia of the epithelium of the bile ducts characterizes a
pronounced cholinergic and choleretic effect (reaction). Histological examination of the liver of the
second research group of 40 day-old broiler chickens revealed activation of extramedullary
hematopoiesis, which may indicate stimulation of erythropoiesis and hemoglobin formation in the
bird's body. Histological examination of the liver of a control group of 40 day-old broiler chickens
revealed the development of distinct microscopic changes that may be a sign of bacterial liver
damage against the background of the development of secondary bacterial infection, as well as the
development of cholangitis and hepatitis. Histological examination of the heart of a control group
of 40 day-old broiler chickens revealed the presence of changes indicating the development of
myocardial dystrophy.Histological examination of the spleen of the first research group of 40 day-
old broiler chickens revealed hyperplasia of lymphoid follicles, which is a sign of the body's
immunological reactivity. Histological examination of the spleens of the control group of 40 day-
old broiler chickens revealed changes that may indicate a weakening of the immune system, which
was preceded by an active immune response. Usually, the detected changes are accompanied by a
slow course of systemic bacterial infection of the body, which leads to a significant weakening of
immunocompetent organs. The histological examination of the glandular stomach of the first
research group of 40 day-old broiler chickens revealed the activation of the secretory function of
the glandular apparatus, which can be characterized as a positive effect on the digestion process,
because intensive primary enzymatic processing of feed contributes to the improvement of nutrient
absorption processes in the intestines. The process of digestion and fermentation in the
gastrointestinal tract is activated. Changes were found in the control group, which may indicate the
development of proventriculitis. The detected changes may indicate the development of
inflammatory processes that may occur as a result of the development of a systemic bacterial
infection. Histological examination of the bursa of Fabricius of a control group of 40 day-old
broiler chickens established an immunosuppressive state as a result of early exhaustion of the
lymphoid organ as a result of the development of a systemic bacterial infection.Histological
examination of the intestine of the first experimental group of 40 day-old broiler chickens showed
hyperplasia of local lymphoid formations, which indicates immunoreactivity. A histological
examination of the intestine of a control group of 40 day-old broiler chickens revealed the presence
of changes that indicate the development of a sluggish course of bacterial enterocolitis
accompanied by digestive dysfunction.

Key words: lymphoid follicle, broiler chickens, hyperplasia, immunoreactivity, fermentation

Introduction.

The effectiveness of any medical and preventive measures depends on the
complex use of disinfectants to break the epizootic chain. To solve this problem,
biocidal products are used, designed to destroy, neutralize or suppress bacteria,
viruses and fungi by chemical or biological means. The main factors affecting the
effectiveness of such agents are the spectrum of antimicrobial action (effectiveness
against viruses, bacteria, spores under different environmental temperature and pH
changes, absence of mutagenic effect on microorganisms), safety of the disinfectant
(absence of embryotoxic, teratogenic, carcinogenic, allergenic and cumulative
properties), corrosive activity, high permeability, environmental safety. The
researchers established that the annual need for biocides for the domestic industry
exceeds 3 thousand tons [1-3].

Analysis of the official market of veterinary disinfectants based on registration
materials for veterinary medicine [5, 7]. In Ukraine, 161 disinfectants are offered for
the poultry industry (94% of the registered number). Among them, 58.1% are
products presented by foreign manufacturers, however, a fairly wide range of
products of the domestic pharmaceutical industry indicates the high potential of
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Ukrainian manufacturers of animal protection products. Among them, the largest
percentage is the group of alkaline agents (67.9%), biocides based on aldehydes
(mainly glutaraldehyde). The second largest group (12.4%) is formed by disinfectants
based on quaternary ammonium compounds (CA). The third group (11.1%) consists
of acid-containing disinfectants. The rest (8.6%) are biocides based on chlorine and
agents based on only CHAS without aldehydes, as well as oxygen-, chlorine-, iodine-
and silver-containing compounds. At the same time, due to the increasing
introduction of disinfectants into practice, the problem of the possible formation of
resistance to them in bacteria arises. It is known that the basis of the resistance of
microorganisms to disinfectants lies in the genotypic mechanism, which has not yet
been sufficiently studied. It was established that the nature of the formation of
resistance of microorganisms to biocides and antibiotics is different: in the first case -
chromosomal, in the second - plasmid, which generally complicates the selection of
disinfectants. Taking into account the fact that the growth of resistance to some
groups of disinfectants can become latent, disinfectants should be periodically rotated
[2, 4, 6, 8]. The strategy of prevention of infections in industrial poultry farming is
based on a set of measures aimed at effective neutralization of pathogens at any stage
of their development.

Recently, probiotic preparations have been used as feed additives in poultry
farming, which makes it possible to replace antibiotics and other chemical agents [9,
10]. In combination with biocidal preparations, probiotics strengthen the body's
functions by regulating redox processes, and also correct carbohydrate, protein and
fat metabolism, maintain chemical balance, and act as powerful natural antioxidants.
Along with this, probiotics have anti-toxic, hepatoprotective, anti-stress, adaptogenic,
anti-allergic, tonic, immunomodulating, interferonogenic, anti-inflammatory,
reparative, antibacterial and antiviral effects. Thus, the complex use of probiotic and
biocidal drugs is a prospect for obtaining an increase in quality products in poultry
farming [11, 12].

The purpose and tasks of the research.

The goal is to experimentally substantiate the development and research of the
immuno-corrective probiotic preparations "Biomagn" and "Biozapin" and the
biocidal action of "Biolaid" and "Diolaid", which can be effectively and
comprehensively used in the conditions of poultry farming to optimize immune
processes, strengthen natural resistance and immunological reactivity in order to
increase the productivity and resistance of poultry to diseases.

Research materials and methods.

The experiment was conducted in the conditions of the vivarium of the State
Research Institute of Laboratory Diagnostics and Veterinary-Sanitary Examination.
Groups of broiler chickens were formed by the method of groups of analogues. 2
experimental and 1 control group of COBB-500 cross broilers were formed in the
amount of 50 heads, aged 5 days. The bird was fed complete ration compound feed
"Starter" (first 14 days) and "Grover" until the end of the experiment. Experimental
groups I and II were fed compound feed with the addition of the symbiotic drug
"Biomagn" from the first to the seventh and from the 22nd to the 27th day of
cultivation at the rate of 0.5 mg per kilogram of compound feed. At the same time,
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the broilers of the research group were given a solution of the drug "Diolaid" (based
on chlorine dioxide) with water, 1.0 mg/l per chlorine dioxide, which corresponds to
a concentration of 0.0004%, throughout the experiment.

"Biozapin" was also included in the scheme of technological cultivation, which
was used once every 2 weeks, evenly spraying in the room for keeping poultry at the
rate of 10-30 g/m2. Disinfection in the premises for keeping poultry was carried out
with the biocidal preparation "Biolaid" 0.2% (based on hydrogen peroxide, perlactic
acid, lactic acid) with an exposure of 60 minutes. The control group received a
standard cultivation scheme.

All stages of research were carried out in accordance with the "European
Convention for the Protection of Vertebrate Animals Used for Research and Other
Scientific Purposes" (Strasbourg, 1986) and approved by the Bioethics Commission
(Protocol No. 10 of January 28, 2021).

To determine the morphofunctional state of the studied organs of broiler
chickens, the histological method was used. After the bird was slaughtered, fragments
of the liver, heart, spleen, glandular stomach, cloacal bursa, and intestine were
selected. Pieces 0.3-0.5 cm thick were cut through the entire thickness of the organ
(tissue) and placed in disposable plastic cassettes. The latter were labeled, indicating
the date, working number and name of the organ, and placed in a fixing liquid to
preserve the tissue and cellular structure of the organ. For this, a 10% aqueous
solution of neutral formalin was used, the volume of which was 20-40 times greater
than the volume of the sampled material. The dishes were tightly closed and left in a
fume cupboard at room temperature for one day (24 hours).

A day later, tissue histological processing was carried out in an STP-120
carousel machine, where the material was fixed, washed, dehydrated and sealed.
Dehydration of tissues was carried out by sequentially passing the samples three
times through isopropanol (exposure 90 min, t 22+2 °C) and three times through
isopropanol (exposure 60 min, t 22+2 °C). The sample was compacted sequentially,
keeping it in an intermediate solvent - xylene: isopropanol 3/1 (exposure 90 min, t
22+2 °C), xylene (exposure 90 min, t 22+2 °C) and two portions of histological
paraplast - Richard-allan type 6 (for infiltration and filling, Microm, Germany)
(exposure 120 min, t 62 °C).

The formation of paraffin blocks was carried out using the AR-280 paraffin
pouring station (heating, dosing, cooling console). Cassettes with samples were
transferred to the heating unit of the station. Using tweezers, the samples were placed
in metal molds, oriented in the desired direction, transferred to the heating surface of
the dosing unit, covered with an identified plastic cassette and poured with melted
paraffin (t 60£2 °C). The form was transferred to the cooling surface of the cooling
unit and left until the paraffin solidifies completely. The formed paraffin block was
removed from the metal mold for the production of tissue sections.

Sections were made using a rotary microtome HMS 340E with an STS - section
transfer system. The thickness of the sections was 5 um. The obtained sections were
spread on the surface of STS water (t 42+2 °C) and the sections were transferred to a
prepared glass slide and left to dry at room temperature for 1224 hours. Sections
were deparaffinized according to the following scheme: xylene I — 5 min; xylene 1T —
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5 min; alcohol 96% I — 5 min; alcohol 96% II - 5 min; running water - 5 min. After
deparaffinization, the sections were stained. Histosections were dyed using an HMS-
70 linear tissue dyeing machine. Staining with hematoxylin and eosin was carried out
to identify the main structural elements of tissues according to the following scheme:
hematoxylin - 3 min; running water - 5 minutes; alcohol eosin 1% - 2 min; running
water - 1 min; alcohol 70% - 1 minute; alcohol 96% I - 1 min; alcohol 96% II - 1
min; carbol-xylene (3:1) — 5 min; xylene - 5 min. Histosections were sealed in
CytosealTM 60 sealing medium and covered with a cover glass.

Microscopy of the prepared histopreparations was carried out using an Axioskop
40 laboratory microscope on "bright field" contrast with 4x, 10x, 20x, 40x lenses and
a color digital camera Industrial Digital Camera 8.OMP 1/2.5 Color USB 2.0 with a
resolution of 8.0 MP. which reflected the actual increase of objects in the field of
view. ToupView software was used for image analysis.

Research results.

When conducting a post-mortem examination of broiler chickens, attention was
paid to the pathological characteristics of the following organs:

Condition of subcutaneous tissue - location and amount of fat, color,
consistency, condition of blood vessels.

Skeletal muscles - structural volume, color, consistency, homogeneity of color,
cross-sectional pattern, state of blood vessels.

Thymus gland - structural volume, preservation of shape, consistency, color,
cross-section pattern.

Hearts — shape, condition of subepicardial fat, homogeneity of color,
consistency, condition of blood vessels.

Lungs — structural volume, consistency, color, blood volume.

Spleens — structural volume, consistency, state of the capsule, cut surface
pattern, pulp scraping, blood volume.

Liver - structural volume, consistency, state of the capsule, cut surface pattern,
pulp scraping, blood volume, gallbladder-fullness, consistency, color of bile.

Glandular and muscular stomachs - shape, size, degree of filling with fodder
masses, condition of the wall and its membranes, condition of the mucous membrane,
condition around gastric fat.

Description of the nature of morphological changes

the first research group

Name of Cobb 500 cross broiler chickens, 42 days old
the body
Liver The architecture of the liver is preserved. The liver capsule is

represented by a thin layer of mesothelial cells, the structure is
preserved. A typical structure is visualized, the lumens of the sinusoids
are uniformly expanded. Hepatocytes have a typical polygonal shape,
forming a slightly noticeable sinusoidal line around the hepatic triad of
the bile duct, hepatic artery and vein. The nuclei of hepatocytes are of a
typical rounded shape, located centrally, the nucleolus is visualized, the
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chromatin is clear, intensely colored. Cytoplasm is somewhat granular,
light granularity is noticeable, in some areas the borders of the cells
merge. Kupffer cells are clearly visualized, their slight proliferation is
observed in certain areas, which may be a sign of a non-specific local
immune response. In the areas of individual triads, diffuse activation of
individual groups of hepatocytes (cytoplasm of such cells is
heterogeneous, more intensively stained in pink color, nuclei. Rounded
lymphoid formations are revealed, which is a characteristic structure of
normal liver histology and minor areas of perivascular lymphoid
infiltration, as a result of hepatoprotective action. Epithelium of bile
ducts hyperplastic in places, clear. Parenchyma in the form of thin
layers of connective tissue. Blood saturation of the organ is good.

Heart During the examination of the heart muscle, a typical structure was
revealed, the myocardium is represented by bundles of muscle fibers,
which are connected to each other by a small amount of connective
tissue. Cardiac fibers are long, cylindrical, branched, have one oval,
centrally located nucleus. Well-formed cardiomyocytes with well-
defined transverse striations. In the sarcolemma, a characteristic
striation is clearly visible. The structure of the vessels was not changed,
a well-developed vessel wall was revealed, which had a typical
structure. The vessel wall is preserved, intact.

Spleen Examination of the spleen revealed a dense and intact connective tissue
capsule of the organ with layers of smooth myocytes. Typical mantle
and marginal zones of lymphoid follicles, which are represented by
lymphocytes and a layer of macrophage cells, were found around the
splenic arteries. The stroma of the organ, which is represented by the
connective tissue base, arterial, venous and capillary networks, is well
developed, there are no hemorrhages. Lymphoid follicles in a state of
hyperplasia were detected by an increase in their size due to the
proliferation of lymphocytes, as well as an increase in the marginal
layer of macrophage cells, which is a sign of the body's immunological

reactivity.
Glandular | A typical glandular structure was found in the glandular stomach. Cells
stomach. | are polygonal in shape, with dark basophilic cytoplasm and a small,

rounded central nucleus. The ducts of the glands are slightly dilated, a
small amount of catarrhal secretion and desquamated epithelium are
found in the lumen. This may be related to the stimulation of the
secretory function of the glandular apparatus, which led to minor
inflammatory reactions of the mucous membrane due to the action of
digestive enzymes on it. The identified changes can be characterized as
a positive effect on the digestion process, because the intensive primary
enzymatic processing of feed contributes to the improvement of
nutrient absorption processes in the intestines. The lamina propria is
preserved, the vessels are moderately dilated, there are no hemorrhages.
The muscular shell is developed according to age.
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Fabric bag | The typical structure of the bursa was revealed, with the development
of changes that characterize its age-related involution. Some follicles
are well populated by lymphoid cells, while others show mild to
moderate lymphoid depletion. The epithelium of the mucous membrane
is uneven in some areas. In the follicles, the boundary between the
cortical and medullary zones, a decrease in the number of lymphoid
cells and the proliferation of reticular cells are clearly visualized. The
stroma of the organ is well developed, blood vessels are found in the
thickness of the connective tissue framework, there are no
hemorrhages.

Intestine The demarcation of layers is well defined. The villi are intact,
preserved throughout, mostly uniform in size and shape. In places,
slight desquamation of the surface epithelium was determined. Nuclei
of enterocytes are moderately basophilic, rounded, equal in size,
located at the basal pole of the cells. Cup-shaped cells are contoured,
vacuoles are transparent, rounded. Acidophilic cells are well defined.
The crypt lumen is free. The lamina propria is well developed, an
increased number of lymphocytes is visualized, which is typical for this
type of tissue, and moderate hyperplasia of local lymphoid formations,
which indicates the activation of local immunity. Plasma cells and
fibroblasts of the lamina propria are evenly distributed and have a
contoured, basophilic nucleus. Lacteal lumen is moderate. The muscle
plate is intact, the cytoplasm of the cells is oxyphilic, the nuclei are
contoured, basophilic. The vessels of the submucosal base are
moderately filled with blood. Reticular fibers are oxyphilic, uniformly
painted. The number of fibrocytes and lymphocytes in the submucosal
base is moderate. The muscle layers are intact, structured, the cell
nuclei are well contoured, basophilic, the cytoplasm is oxyphilic, and
the layer between the fibers is defined. The color of the drug is
uniform. Slight fuchsinophilia is observed in the structures of the
submucosal base and muscle layers.

There are no undigested remains of food in the lumen.

the second research group

Name of Cobb 500 cross broiler chickens, 42 days old
the body
Liver The architecture of the liver is preserved. The liver capsule is

represented by a thin layer of mesothelial cells, the structure is
preserved. A typical structure is visualized, the lumens of the sinusoids
are uniformly expanded. The cytoplasm of hepatocytes is light, fine
graininess is revealed, which indicates the accumulation of a protein
component. The nucleus is rounded, located centrally, the chromatin is
clear, intensely colored. Liver stroma without visible pathological
changes, microvessels of normal filling. In places, in the lumen of the
veins, formed elements of blood were found. Rounded large cells with
a dark nucleus and eosinophilic cytoplasm - megakaryocytes - were
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found around individual hepatic veins. These changes indicate
activation of extramedullary hematopoiesis, which may indicate
stimulation of erythropoiesis and hemoglobin formation in the bird's
body. Bile ducts are well developed, hyperplasia of the epithelium was
noted in some places.

Heart During the examination of the heart muscle, a typical structure was
revealed, the myocardium is represented by bundles of muscle fibers,
which are connected to each other by a small amount of connective
tissue. Cardiac fibers are long, cylindrical, branched, have one oval,
centrally located nucleus. In the sarcolemma, a characteristic striation
is clearly visible. The structure of the vessels was not changed, a well-
developed vessel wall was revealed, which had a typical structure. No
pathological changes were found.

Spleen Examination of the spleen revealed a dense and intact connective tissue
capsule of the organ with layers of smooth myocytes. Typical mantle
and marginal zones of lymphoid follicles, which are represented by
lymphocytes and a layer of macrophage cells, were found around the
splenic arteries. The stroma of the organ, which is represented by the
connective tissue base, arterial, venous and capillary networks, is well
developed, there are no hemorrhages.

Glandular | A typical glandular structure was found in the glandular stomach. The
stomach. | cells have a typical polygonal shape, with dark basophilic cytoplasm
and a small, rounded central nucleus with densely packed chromatin.
The ducts of the glands are slightly dilated, a small amount of catarrhal
exudate is found in the lumen. The lamina propria is preserved, the
vessels are moderately dilated, there are no hemorrhages. The muscular
shell is developed according to age.

Fabric bag | Examination of the bursa revealed a typical involution of the organ, a
decrease in the number of lymphoid cells was found in the cortical
zone, and a clear border between the cerebral and cortical zones was
visualized. Kirkov's zone is gradually replaced by light cells -
histiocytes. There are no apoptotic bodies, the columnar epithelium on
the surface of the leaves of the bursa is preserved, uniform, uniform.
Cells of a typical cylindrical shape, with round homogeneous nuclei,
light transparent cytoplasm.

Intestine | Histologically, a well-formed intestinal epithelial layer was revealed.
Villi are preserved throughout, uniform. Epithelial cells of a typical
cylindrical shape, nuclei are located on the basal part, rounded, with
clear chromatin, micropili are visualized on the apical surface. The
crypts are intact, there are no necrotic cysts. The lamina propria is well
developed, the normal number of lymphocytes characteristic for this
type of tissue is visualized. The vessels are moderately filled with
blood. There are no undigested remains of food in the lumen.
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third group (control)
Name of Cobb 500 cross broiler chickens, 42 days old
the body
Liver The architecture of the liver is disturbed. Areas with unevenly

expanded sinusoidal spaces and areas whose morphological state is
close to the normal morphofunctional state of the liver are bordered.
The organ is diffusely swollen. In the vast majority, the structure of
hepatocytes is preserved, rounded light nuclei with clear contours, with
evenly spaced chromatin.

In some places, the cytoplasm of many cells contains granularity,
which is characteristic of the development of protein dystrophy, in part
of the hepatocytes, the presence of small transparent intracytoplasmic
vacuoles was found, which indicates the development of small-droplet
fatty dystrophy of the liver and is a sign of the initial development of
the pathological state of the body and a violation of protein and lipid
metabolism. Cell edges are not clear, nuclei are rounded, chromatin is
coarsely dispersed. The stroma of the organ is swollen, which is
especially clearly visualized in the perivascular areas. Partial
desquamation of the epithelium of the bile ducts was revealed, which
may indicate the development of cholangitis. Perivascular
micronecrosis of hepatocytes was detected, which may be a sign of
bacterial damage to the liver against the background of secondary
bacterial infection.

Heart During the study of the heart muscle, its typical structure was revealed
in the vast majority. The myocardium is represented by bundles of
muscle fibers that are connected to each other by a small amount of
connective tissue. Cardiac fibers are long, cylindrical, branched, have
one oval nucleus with a pronounced nucleolus. In the sarcolemma, a
characteristic striation is clearly visible. in a row with changed areas,
where defibrillation and thinning of cardiomyocytes were noted, the
cytoplasm is unevenly colored. The nuclei acquire a rounded shape, the
nucleoli are in a state of karyopyknosis. The wall of the coronary
vessels is slightly swollen. There is slight localized lymphocytic
infiltration.

Spleen During the study of the heart muscle, its typical structure was revealed
in the vast majority. The myocardium is represented by bundles of
muscle fibers that are connected to each other by a small amount of
connective tissue. Cardiac fibers are long, cylindrical, branched, have
one oval nucleus with a pronounced nucleolus. In the sarcolemma, a
characteristic striation is clearly visible. in a row with changed areas,
where defibrillation and thinning of cardiomyocytes were noted, the
cytoplasm is unevenly colored. The nuclei acquire a rounded shape, the
nucleoli are in a state of karyopyknosis. The wall of the coronary
vessels is slightly swollen. There is slight localized lymphocytic
infiltration
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Glandular | Violation of the glandular structure of the organ was noted. A large
stomach. | amount of desquamated epithelium was found in the lumen of the
glands, in some areas it was completely destroyed. The presence of
catarrhal exudate with small impurities of erythrocytes was established.
The excretory ducts are widened, the basal cells are dark, the nuclei are
wrinkled, the cytoplasm is granular, unevenly colored. The stroma of
the organ is swollen.

Fabric bag | An early involution of the bursa was detected, which was characterized
by a significant decrease in the amount of lymphoid tissue and was
visualized in the form of an erasure of the boundary between the
cerebral and cortical zones. Lymphoid tissue was presented in the form
of a small thin strip in the cortical zone, lymphoid cells were small,
round in shape, with a large dark nucleus and a thin strip of cytoplasm.
However, apoptotic bodies were found in the cerebral part, pyknotic
nuclei of lymphocytes and proliferation of connective tissue stroma at
the border between the cerebral and cortical parts were detected, which
may indicate the development of a weakly expressed
immunosuppressive state as a result of early exhaustion of the
lymphoid organ. Lymphoid tissue was replaced by macrophages and
reticular cells. Plasma cells were also detected, which are normally not
visualized during natural involution. The presence of plasma cells may
indicate the exhaustion of the immune system as a result of a systemic
bacterial infection. The vessels are well developed, no hemodynamic
disorders were detected.

Intestine | Histologically, a well-formed intestinal epithelial layer was revealed.
Villi are preserved, mostly not uniform in size, polymorphic. Epithelial
desquamation, sometimes with areas of necrosis, was detected. The
phenomena of karyorrhexis and karyopyknosis were visualized in the
preserved cells. Goblet cells are significantly expanded, filled with
mucus. Blood vessels are dilated, their wall is thickened, small diffuse
hemorrhages were observed. The lamina propria is diffusely swollen,
massively infiltrated with lymphocytes. Destroyed fragments of wvilli,
desquamated epithelium, clusters of rod-shaped bacteria and multiple
undigested remains of plant food were observed in the intestinal lumen.
The muscle plate is slightly swollen, but preserved. The vessels of the
submucosal base are moderately filled with blood. Reticular fibers are
unevenly colored. The detected morphological changes indicate the
development of a sluggish course of bacterial enterocolitis, which was
accompanied by digestive dysfunction.

Small and large intestines - degree of filling with chyme, feces, gases, intestinal
patency, development of peri-intestinal fat, intestinal contents, characteristics of the
wall (mucous, muscular and serous layers).

Kidneys — structural volume, consistency, homogeneity of color, state of blood
vessels, amount and nature of fat in perirenal tissue, ureters.
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Research Liver
group Morphological characteristics of the sample
Staining with hematoxylin and eosin

CONTROL

Fig. 1. Liver of a broiler chicken of the control group. Hematoxylin and eosin. Magnification
x20. Small droplet fatty dystrophy of hepatocytes.

Fig. 2. Liver of a broiler chicken of the control group. Hematoxylin and eosin. Magnification
x40. Thinning of the blood vessel wall, perivascular edema, hepatocyte dystrophy.
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Experiment
1

Fig. 3. Liver of a broiler chicken of experimental group 1. Hematoxylin and eosin.
Magnification x10. Moderate perivascular lymphocytic infiltration (red arrow),
megakaryocytes (yellow arrow).

Experiment
2

Fig. 4. Liver of a broiler chicken of experimental experimental group 2. Hematoxylin and
eosin. Magnification x20. Extramedullary hematopoiesis and megakaryocytes (yellow arrow),
granular cytoplasm (black arrow), intensively stained nuclear chromatin (red arrow).
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Research Intestine
group morphological characteristics of the sample
Staining with hematoxylin and eosin

CONTROL
Fig. 5. Duodenum of a broiler chicken of the control group. Hematoxylin and eosin.
Magnification x10. Desquamation of villi.

the first

research

group

Fig. 6. Duodenum of experimental group 1 broiler chicken. Hematoxylin and eosin.
Magnification x10. Well-developed identical villi with preserved covering epithelium are
visualized.
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rou Morphological characteristics of the sample
g p Staining with hematoxylin and eosin
CONTROL

Fig. 7. Glandular stomach of a broiler chicken of the control group. Hematoxylin and eosin.
Magnification x10. Desquamated epithelium and catarrhal exudate (yellow arrows) with
impurities of erythrocytes in the lumen of the glands, signs of the development of
proventriculitis.

the second
research

group

- 4

Fig. 8. Glandular stomach of a broiler chicken of experimental group 2. Hematoxylin and
eosin. Magnification x30. Secretory basophilic cells (yellow arrow).
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Research group Spleen
Morphological characteristics of the sample

Staining with hematoxylin and eosin

CONTROL

Fig. 9. Spleen of broiler chicken of experimental control group. Hematoxylin and
eosin. Magnification x10. Depletion of lymphoid follicles (yellow arrow).

the first research
group

Fig. 10. Spleen of a broiler chicken of experimental group 1. Hematoxylin and eosin.
Magnification x10. Hyperplasia of the lymphoid nodule in the perimantial zone
(yellow arrow), proliferation of macrophage cells (black arrow).
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the second
research group

Fig. 11. Spleen of a broiler chicken of experimental group 2. Hematoxylin and eosin.
Magnification x10. Hyperplasia of the lymphoid nodule (yellow arrow).

Research group Heart
Morphological characteristics of the sample

Staining with hematoxylin and eosin

CONTROL

Fig. 12. Heart muscle of broiler chicken of the control group. Hematoxylin and eosin.
Magnification x20. Thinned fibers (yellow arrow), lymphocytic infiltration (red
arrow), development of myocardiodystrophy.
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Conclusions:

1. Histological examination of the liver of the first research group of 42 day-old
broiler chickens revealed minor areas of perivascular lymphoid infiltration as a result
of the hepatoprotective effect. The presence of light granularity of the cytoplasm of
hepatocytes may be associated with the activation of protein metabolism in the body.
Complex activation of individual groups of hepatocytes, focal perivascular lymphoid
infiltration, hyperplasia of the epithelium of the bile ducts characterizes a pronounced
cholinergic and choleretic effect (reaction). Histological examination of the liver of
the second experimental group of 42 day-old broiler chickens revealed activation of
extramedullary hematopoiesis, which may indicate stimulation of erythropoiesis and
hemoglobin formation in the bird's body.

2. Histological examination of the liver of a control group of 42 day-old broiler
chickens revealed the development of distinct microscopic changes that may be a
sign of bacterial liver damage against the background of the development of
secondary bacterial infection, as well as the development of cholangitis and hepatitis.

3. Histological examination of the heart of a control group of 42 day-old broiler
chickens revealed the presence of changes indicating the development of myocardial
dystrophy.

4. Histological examination of the spleen of the first experimental group of 42
day-old broiler chickens revealed hyperplasia of lymphoid follicles, which is a sign of
the body's immunological reactivity. Histological examination of the spleens of the
control group of 42 day-old broiler chickens revealed changes that may indicate a
weakening of the immune system, which was preceded by an active immune
response.Usually, the detected changes are accompanied by a slow course of systemic
bacterial infection of the body, which leads to a significant weakening of
immunocompetent organs.

5. Histological examination of the glandular stomach of the first experimental
group of 42 day-old broiler chickens revealed activation of the secretory function of
the glandular apparatus, which can be characterized as a positive effect on the
digestion process, because intensive primary enzymatic processing of feed
contributes to the improvement of nutrient absorption processes in the intestines. The
process of digestion and fermentation in the gastrointestinal tract is activated.
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Anomayia. Haeeleni pezynomamu O0O0CHiONCEHHS Npenapamieé iMYHO-KOPUSYS8ANbHUX MA
OIoYUOHOI Oill, AKI MOJNCHA eeKmUBHO BUKOPUCMOBYBAMU 8 YMOBAX NMAXIBHUYO20 20CN00apCmea
onsl onmumizayii IMyHHUX NpoYecie, NOCULEHHS NPUPOOHOI Pe3UCMEHMHOCI MAd IMYHONI02IYHOT
PeaKkmusHoCmi 3 Memorw Ni08UWeHHsT NPOOYKMUBHOCMI I CMIUKOCMI nmuyi 00 3aX80PHEAHb.
Bcmanosneno, wo 3a cicmonociunoco 0ocniodcents nevinku nepuioi 0ocnionoi epynu 42 00608ux
Kypuam-6potiniepie 0y10 GUBIEeHO He3HAYHI OLIAHKU NePUBACKYIAPHOL 1impoioHol inginempayii, sk
Hacniook eenamonpomekmopuoi 0ii. Hasenicmo 1e2Kkoi 3epHUCmMocmi Yyumoniasmu 2enamoyumis
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Modice Oymu nos'azauna i3 akmusayicto 0iiko08020 ooMiHy 6 opeanizmi. Komniexcna axmusayis
OKpeMux 2pyn 2enamoyumis, 60cHUWe8ad NepuBaACKyIapHa aimgoiona inginempayis, 2inepniasis
enimenito HCOBUHUX KAHANI8 XAPAKMEPUZYE BUPANCEHY XONIHOKIHEMUYHOK 1 XO1epemuuHo Oilo
(peaxyiro). 3a cicmonociuno2o 00CiONCenHs neyiHKu Opy20i 0ocnionoi epynu 42 00008ux Kypuam-
Opotinepie 0y10 8UABIEHO AKMUBAYIIO eKCMPAMEOVIAPHO20 2eMON0e3y, W0 Modxice 8KA3Y8amu Ha
CMUMYTAYII0 epumponoe3y ma 2emolo0IHOYMBOPEHHs 8 Op2aHizmi nmuyi. 3a 2icmono2iuHo2o
00CNIOIHCEH S NEUIHKU KOHMPOAbHOL epynu 42 00608ux Kypuam-opotiiepié 6yio 6UseieHo po3suUmox
BUPA3HUX MIKPOCKONIYHUX 3MIH, SIKI MOJCYMb OYMU 03HAKOI0 OAKMEPIANbHO20 YPAX CEHHA NeYiHKU,
Ha (hOHI po36UMKY 6MOPUHHOI OaxmepianvHoi iH@exyii, a maxkodc po36UmKy XOoaaueimy ma
ecenamumy. 3a 2icmon02iuH020 O0CHIOMNHCEHHS. cepysi KOHmMpOavHoi epynu 42 00008ux Kypuam-
Opotinepie 6y10 6CMAHOBIEHO HAABHICMb 3MIH, SKI BKA3VIOMb HA PO3BUMOK MIOKAPOioOUucmpodii.
3a cicmonoziunoco 0ocniodicents cenesinku neputoi 00caionoi epynu 42 00606ux Kypuam-opoiiiepia
OY0 BUABNEHO 2inepniazito TiM@OIOHUX (DONIKYA, WO € 03HAKOK IMYHONO2IYHOI peaKmusHOCmi
opeanizmy. 3a 2icmonociuno2o 00CNiONHCeHHs ceNe3iHKU KOHMPONbHOL epynu 42 00606ux Kypuam-
Opotinepie GiOMIYANU 3MIHU, AKI MOJNCYMb CEIOYUMU NPO OCIAAONEHHS IMYHHOI cucmemu, YoMy
nepeoysana aKmueHa IMyHHA 8i0N0GI0b. 3a36uyall, GUSGLEHI 3MIHU CYNPOBOONCYIOMbC 8 SIUM
nepebicom cucmemHoi OakmepianbHoOi IHGeKyii opeanizmy, wo Npu3BOOUMb 00 3HAYHO2O
0CNAONeHHs IMYHOKOMNEMEHMHUX OP2atis. 3a 2icmoNo2iuH020 O0CTIONCEHHS 3A103UCTO20 ULTYHKY
nepwoi 0ocnionoi epynu 42 00606ux Kypuam-opoiiepie 6yi0 BUABIEHO AKMUBAYII0 CeKPEMOpPHOL
@yHKYIT 3a103UCMO20 anapamy, wo MOXCHA 0XAPAKMepu3yeamu K NO3UMUSHUL 6NIUE HA NPOYecC
MpasieHus, aoxice iHMeHCUSHA NepeuHHa epmeHmamueHa ob6podKa Kopmy CHpUsE NOKPAUWEHHIO
npoyecie 6CMOKMYBAHHA NONCUBHUX PEYOBUH Y KUULEUHUKY. AKmugisyemvcs npoyec mpaenenHs i
Gepmenmusayii 8 WLIYHKOBO-KUUWKOBOMY KAHANL. Y KOHMPONIbHOI epynu 0)N0 8UAENIEHO 3MIHU, WO
MOJACYMb CBIOYUMU NPO PO3GUMOK NPOBEHMPUKYAIMY. Busgneni 3mMiHU Moxicymv ceiouumu npo
PO3BUMOK 3ANANbHUX NPOYeCis, AKI MONCYMb GUHUKAMU 8 HACTIOOK pPO38UMKY CUCMEMHOT
baxkmepianvhoi inghexyii. 3a cicmonociuno2o docnidxncenns Pabpuyiesoi Oypcu KOHMPOILHOL epynu
42 0obosux Kypuam-opoiinepié 8CMAHOBNIEHHS IMYHOCYNPECUBHO20 CMAHY 8 HACIIOOK PAHHBLO2O
BUCHAICEHHS TIMPOIOH020 OpeaHy 8 HACAIOOK PO3GUMKY CUCMeMHOI bakmepianbHoi iHpexyii. 3a
2ICMONI02IUH020 O0CHIONCEHHS KUMEUHUKA nepuloi 00ciioHoi epynu 42 0o0bo6ux Kypuam-opoiliepis
BUAGIALIU 2INEPNIA3II0 MICYedUux TiMGOIOHUX YMBOPEeHb, WO CEIOYUMb NPO IMYHOpeaKmugHicmo. 3a
2ICMONI02IUH020 OOCTIONCEHHS KUMEUHUKA KOHMPObHOL epynu 42 00606ux Kypuam-opotiiepie 06yio
6CMAHOBNIEHO HAABHICMb 3MIH, fAKI 6KA3VIOMb HA PO3GUMOK 8’1020 nepebicy 0axkmepiaibHO20
EHMEPOKONIMY, WO CYNPOBOONCYBABCS OUCPHYHKYIEIO MPABTEHHS.

Kniouosi cnoea: JiMehoioHUl Gonixyn, Kypuama-opoiiiepu, 2inepniasis,
IMyHOpeakmusHicms, (pepmenmuzayis, npodoiomux, 6ioyuo.
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Abstract. The results of research on the influence of cultivation technology on the formation
of the nutritional value of the green mass of corn with soybeans on silage are presented. It has been
established that the availability of digestible protein for the fodder unit is higher in the case of
mixed crops. The introduction of mineral fertilizers, especially nitrogen fertilizers, inhibits soybean
plants in mixed crops and leads to a decrease in their content in the mixture and a deterioration in
the supply of digestible protein to the feed unit. The maximum provision of the feed unit with
digestible protein was noted in the plot where corn and soybeans were sown in one row with the
application of Ni20Ps0Koo.

Key words: corn, soy, nutrition, digestible protein, completeness of feed, feed unit.

Introduction.

The efficiency of the livestock sector depends significantly on the provision of
animals with a sufficient amount of nutritious and high-quality feed. One of the main
types of canned fodder is silage, so finding ways to increase its nutritional value is an
important task of agricultural science. The leading silage crop in Ukraine is corn, the
green mass of which is known to be poorly balanced in digestible protein content.
The deficit of this nutrient in the finished silage is 30-40 g/ feed unit. This problem
can be solved by growing corn in mixed crops with high-protein crops, for example
[1,3,4].

The principle of joint cultivation of plants was adopted by scientists from natural
coenoses. The main purpose of such crops when growing them for fodder is to
increase the productivity and nutrition of the fodder mass. However, it was noted that
the increase in the productivity of mixed crops, compared to single-species crops of
their components, is not always observed, but the quality of fodder is always higher
under mixed cultivation of different types of fodder crops. At the same time, not only
the content of protein in the forage increases, but also the content of amino acids in it,
for example, lysine [2, 4, 6].

When forming mixed crops for feed, cereal and leguminous components are
most often combined. Due to the high protein content in the leguminous component,
the total protein content of the feed increases, the efficiency of photosynthesis in
crops increases, the fertility of the soil is more fully used, which is also enriched with
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biological nitrogen due to the cultivation of leguminous crops [1, 3, 5].

In mixed crops, the cultures included in their composition are characterized by
different removal of nutrients. For example, cereal crops absorb a large amount of
nitrogen and potassium and less phosphorus from the soil; leguminous crops absorb
more potassium, phosphorus and sulfur. The ability of leguminous crops to obtain a
significant amount of nitrogen with the help of nodule bacteria from the atmosphere
reduces its removal from the soil. Under the symbiotic activity of legumes, the
regime of nitrogen nutrition and the non-legume component improves [1, 2].

The purpose of the research is to study the nutritional characteristics of the green
mass of corn with soybeans for silage depending on the technology of their
cultivation.

Research materials and methods.

Field experiments were conducted in 2020-2021 in the fields of "Golden Bows"
LLC of the Vinnytsia Region in the Right Bank part of Ukraine on gray forest soils.

The reaction of the soil solution at a depth of 0-30 cm is 5.2-5.3, hydrolytic
acidity is 31.5 mg-equiv./kg of soil, the content of alkaline hydrolyzed nitrogen
(according to Kornfield) is 65-80 mg/kg of soil, mobile phosphorus (according to
Chirikov) — 75-100 mg/kg of soil, exchangeable potassium (according to Chirikov) —
83-100 mg/kg of soil.

The experiment was laid out according to the scheme: Factor A - sowing method
(1. Corn (control); 2. Soybean; 3. Corn + soybean (in 1 row); 4. Corn (1 row) +
soybean (1 row); 5. Corn (2 rows) + soybean (1 row); 6. Corn (2 rows) + soybean (2
rows); Factor B - rates of mineral fertilizers, kg/ha d.r. (Without fertilizers (control);
NooPs0Kao; N120PsoKoo.

When setting up the field experiment, the Kodival corn hybrid (FAO 290) and
the Bohemians soybean variety were used. The rate of corn sowing is 85,000 pcs./ha;
soybeans (in mixed crops with corn) - 210 thousand pcs. / per hectare; soybeans in
single-species crops - 700 thousand/ha.

[1nanyBaHH1 €KCIEPUMEHTIB Ta CTATUCTHUHY OOpOOKY pe3yibTaTiB JOCIIIKEHb
MIPOBEJICHO 3a 3arajJbHONPUHHITAMHA METOIUKAMH Yy POCIIMHHUIITBI [7].

Results and their discussion.

It is known that the greatest value of mixed crops of corn with leguminous crops
lies in the higher yield of digestible protein per unit of forage area [1, 3, 4].

In our research, in the absence of mineral fertilizers, the maximum content of
digestible protein in the green mass was recorded on mixed crops of corn and
soybeans - 0.51-0.62 t/ha, depending on the method of sowing (Table 1). The
minimum yield of digestible protein was noted in single-species corn sowing - 0.44
t/ha.

With the introduction of mineral fertilizers at the rate of NooPeKoo, the yield of
digestible protein per unit area increased in all variants of the field experiment.
However, the greatest increase in this indicator was noted for the introduction of a
double dose of nitrogen fertilizers in the background PsoKoy.

The maximum increase in digestible protein was obtained with the application of
Ni120Ps0Koo on variants where corn and soybeans were sown in one row - the obtained
values exceeded the control by 0.32 t/ha. This indicator was somewhat inferior to the
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variants in which, with the same mineral fertilizer background, corn and soybeans

were sown in a ratio of 2 rows of cereal and one of the legume component. With this
method of sowing, the yield of digestible protein was 0.72 t/ha.

SWorldJournal

1. Yield of digestible protein from single-species and mixed crops of corn
with soybeans per silage depending on the technological measures of cultivation,

t/ha, avera

e for 2020-2021.

Fertilizer application options
Variant leFh.OUt NooPs0Koo N120Ps0Koo
ertilizers
Maize (control) 0,44 0,54 0,64
Soy 0,46 0,53 0,55
Corn (1) + soy (1) 0,61 0,76 0,96
Corn (1) +soy (1) 0,51 0,64 0,65
Corn (2) + soy (1) 0,55 0,71 0,72
Corn (2) +soy (2) 0,62 0,64 0,66
LSDos 0,05 0,05 0,06

Therefore, in terms of yield of digestible protein, variants with mixed crops of
corn and soybeans prevailed over single-species crops of corn both in the absence of
mineral fertilizer and with the creation of a fertilizer background. The maximum
values of digestible protein yield were recorded on plots with mixed crops of corn
and N20Ps0Koo.

According to zootechnical requirements, feed is considered complete if each
feed unit is provided with 105-115 g of digestible protein. In Ukraine, each feed unit
contains no more than 80-87 g of digestible protein. Deficiency of digestible protein
leads to a shortage of 30-35% of livestock production and significant overspending of
feed [1, 2]. Cultivation of mixed crops of corn with high-protein crops increases the
supply of digestible protein to the feed unit to the level of 95-105 g [4]. This served
as a prerequisite for our observation of qualitative changes in green mass in mixed
Ccrops.

It was established that in the silage mass of the Kodival corn hybrid, the supply
of digestible protein per feed unit, depending on the rate of mineral fertilizers, was
68-71 g, which is significantly lower than the recommended physiological rate for
animals (Table 2).

2. Content of digestible protein in one feed unit of silage mass of single-
species and mixed crops of corn with soybeans depending on the technological
measures of cultivation, average for 2020-2021.

Fertilizer application options
Variant leFh.OUt NooPsoKoo | Ni20Ps0Koo
ertilizers
Maize (control) 68 71 70
Soy 157 154 139
Corn (1) +soy (1) 98 96 95
Corn (1) +soy (1) 98 92 74
Corn (2) +soy (1) 96 92 78
Corn (2) +soy (2) 118 91 76

ISSN 2663-5712

118

www.sworldjournal.com




N
A i
SWorldJournal Issue 15 / Part 1 { Ve

S

The silage mass in other variants of the experiment, according to the values of
this indicator, prevailed over the control due to the presence of a legume component
in it.

The maximum supply of one fodder unit with digestible protein was noted on
unfertilized areas of single-species soybean crops - 157 g/feed unit. Among the
mixtures of corn and soybeans, the feed unit with the least amount of digestible
protein was on the plot where 2 rows of corn and 1 row of soybeans were sown - 96
g / feed unit.

The introduction of mineral fertilizers reduced the supply of digestible protein to
the feed unit. It was noted that in the plots of single-species soybean crops, the
availability of digestible protein was 154 g/ feed unit. for the application of mineral
fertilizers at the rate of NooPsoKoo, while for sowing a mixture of corn and soybeans in
one row - 96 g / feed unit.

The introduction of a doubled dose of nitrogen fertilizers (Ni) against the
background of P¢Ky caused the supply of the feed unit with g / feed unit.

Conclusions and suggestions.

Therefore, in the variants of mixed crops, the supply of the feed unit with
digestible protein is higher. The introduction of mineral fertilizers, especially
nitrogen fertilizers, inhibits soybean plants in mixed crops and leads to a decrease in
their content in the mixture and a deterioration in the supply of digestible protein to
the feed unit. The maximum provision of the feed unit with digestible protein was
noted in the plot where corn and soybeans were sown in one row with the application
of N120PsoKgo. The obtained data should be taken into account when planning high-
yield corn crops in mixed crops with soybeans for silage.
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Annotation. In the article, the analysis of suitability for long-term storage of mid-late
varieties by various technologies was presented. The total marketability of potato tubers of the
researched varieties when stored in a specialized warehouse is 93.9%, and in another - 90.8%. The
Teteriv variety had the highest yield of marketable tubers (more than 94%), and the Poliska rozheva
variety had the lowest.

Key words: variety, potatoes, storage, marketability, quality.

Introduction.

Modern potato growing is one of the most complex branches of the national
economy. In the country's food balance, potato products take second place, so the
people call potatoes the second bread. In the difficult conditions of military
aggression, a number of negative trends in the development of the potato growing

ISSN 2663-5712 120 www.sworldjournal.com



S

Ca i)

SWorldJournal Issue 15 /Part 1 { ¥
- (-,Q_h/ r’;]

industry in Ukraine and agriculture as a whole appeared. Due to the aggression of the
Russian Federation, Ukraine will not receive 46% of the onion crop, 36% of potatoes,
35% of beets and 32% of cabbage. In total, 30% of the land will not be sown this
year. Kherson region, Mykolaiv region, Donetsk region, Luhansk region - regions
where the main share of grain, vegetables, and fruits were grown - will not have their
usual harvests. At the same time, the area under vegetables is increasing in other
regions. There is also a program where every extra piece of land should be used for
planting fruits and vegetables [1, 4, 5, 8].

During the implementation of the State Program for the Development of
Industrial Potato Growing for 2021-2025, an author's methodology for forecasting the
economic, social and environmental consequences of its implementation was
developed. The program has a realistic basis, the employees of the Ukrainian
Association of Potato Producers accumulated information on the plans of potato
farms for the construction of potato warehouses for 5 years. According to the list of
infrastructure facilities, in the event that the state provides financial assistance in the
amount of 30% of the cost of the construction of a potato warehouse, the construction
of 35 potato warehouses with a total capacity of 158.6 thousand tons was started in
Ukraine, but these plans were destroyed. The issue of Ukraine's food security and the
most effective use of available storage capacities are at stake [1, 3].

Many Ukrainian farmers believe that the loss of 20-25% of the yield or weight
of potatoes during storage is the norm. In fact, thanks to high-quality equipment,
moisture and temperature control, losses can be reduced to 5-8%. That is why it is
important to study the varietal characteristics of modern potato varieties during long-
term storage in different conditions, to justify different types of losses [1, 2, 3, 7].

Research materials and methods.

The research was carried out in the conditions of LLC "SPA "Pearl of Podillia".
Potatoes were stored in 2 warehouses (1 — specialized (artificial cooling): storage
conditions 4-60C; 2 — with supply and exhaust ventilation (without artificial cooling).
Tubers of the following varieties were placed for storage: mid-late - Dzvin, Chervona
ruta, Poliska Rozheva, Teteriv, Poliske dzherelo. Chemical and technological analysis
was carried out according to generally accepted methods. The products were stored in
nets of 20 kg and audited at the end of storage. Statistical processing of data was
carried out by methods of dispersion and correlation analysis [1, 6].

Results and their discussion.

Currently in Ukraine, the harmonized standard SSTU UNECE FFV-30:2007
(Food potatoes. Guidelines for supply and quality control) is in force in Ukraine. This
normative document regulates the quality and permissible deviations for potatoes of
the late maturity group.

An analysis comparing the requirements laid down in this regulatory document
with the requirements that were in place before and with the requirements for
potatoes intended for processing (starch, alcohol, etc.) showed that there are quite
large tolerances that can dramatically affect the quality of a batch of potatoes even for
short-term storage.

The surface analysis revealed a number of critical details of the standard, the
presence of 6% (by weight) 1s allowed in a batch of food potatoes, which does not
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meet the minimum requirements. However, within this tolerance, the presence of a
maximum of 1% (by weight) of tubers affected by dry or wet rot (which is extremely
dangerous for potatoes intended for long-term storage) is allowed. In addition, the
presence of 2% by weight of waste is allowed, of which a maximum of 1% is soil
(sticky). The remaining 1% of the above is an organic and minimal admixture that
was not allowed in the previous standard. The presence of 5% (by weight) of tubers
that do not meet the above-mentioned size requirements is allowed. 2% (by weight)
of potato tubers of other varieties (varieties) is allowed in each package or batch of
product supplied in bulk in containers. From the above information, it can be
concluded that European requirements are quite democratic and can be ambiguously
interpreted.

During the study of various types of losses during long-term storage of potato
tubers, depending on the variety in storage conditions with controlled temperature
conditions, different amounts of various losses were found (natural losses, technical
and absolute defect (Fig. 1)

SWorldJournal

Losses, %

natural losses technical defect absolute defect total losses
Kind of losses
Dzvin (k) O Poliska Rozheva i3 Teteriv B Chervona ruta [0 Poliske dzherelo

Figure 1. Different types of loss of potato tubers during storage in
specialized storage (artificial cooling)

Losses of potato tubers when using controlled conditions averaged 6.08% for the
studied varieties (Fig.1). It should be noted that the tubers of the varieties: Teteriv
(5.68%) and Poliske dzherelo(5.20 %) were characterized by lower total losses than
the control. At the same time, more significant losses were observed in the tubers of
the Chervona ruta and Poliska rozheva varieties by 23, 3 and 29.5 % compared to the
control (Dzvin).

The task of our research included the identification of losses during storage in a
warehouse with exhaust ventilation (control is carried out by indicators of internal
temperature and humidity). When studying the loss of potato tubers of the middle-late
ripeness group in storage without the use of active ventilation, but only supply-
exhaust, higher values of losses were observed. Thus, the average value was 8.14%
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(Fig. 2), which is 25.46% higher compared to storage in a specialized storage. An
increase in all types of losses was observed for all studied varieties.

In general, the structure of losses of potato tubers during storage depends on the
quality of the products put into storage. The basis of these losses are natural losses,
which are carried out due to physiological processes in the tubers, the greatest
deviation from the average indicator has the varieties: Poliska rozheva and Chervona
ruta.

11 7

10 -
9 |
8 |
X 7
g 6
s
— 4 A
3 |
2 1
1 1
O |
natural losses technical defect absolute defect total losses
Kind of losses
Dzvin (k) El Poliska Rozheva & Teteriv B Chervona ruta I Poliske dzherelo

Figure 2. Different types of loss of potato tubers during storage in a
warehouse with sunnlv-exhaust

It was found that the studied varieties were characterized by insignificant
absolute losses, which is associated with careful post-harvest treatment. But along
with the main studied indicators, there are additional ones, the losses of which are
smaller, and the yield of products will be greater, so it is advisable to consider this
issue in an economic format of one kind or another.

In the event of a technical defect, tubers that have lost their marketability during
storage and cannot be used for their primary purpose without additional processing
(removal of non-marketable or spoiled tuber particles), but this part of the product
can be used for another purpose (processing into alcohol, etc.). The share of these
losses 1s smaller compared to natural losses, but the consequences are more
significant, since such tubers significantly reduce marketability, and therefore the
economic efficiency of storage decreases. The difference in the sum of all losses is
used to determine the yield of the main product, which, in terms of the studied
varieties, averages 93.9% after storage in a specialized warehouse, and 90.8% in a
warehouse with supply-exhaust ventilation. Once again, it should be noted that in
both variants, careful post-harvest processing of products is used, with maximum
removal of tubers affected by diseases and mechanically damaged. If it is put into
storage with permitted deviations according to the current standard, the losses will be
more significant.

Conclusions and proposals

Summarizing the results of our research, we came to the conclusion that the
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amount and structure of losses depends on a complex of factors, and most
importantly on the variety and storage technology. All products after storage met the
requirements of the current standard. The overall marketability of potato tubers of the
researched varieties was quite high, in particular, after storage in a specialized
warehouse, it 1s 93.9%, and in another - 90.8%. The Teteriv variety had a slightly
higher yield of marketable tubers (more than 94%), and the Poliska rozheva had the
lowest yield. The obtained data should be taken into account when planning the long-
term storage of the studied varieties.
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