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JUI'TTAJIBHA TIOE3IA: MOBIJIBHICTD I «3ACTUT'JIICTh»
MVJIbBTUMOJAJIBHOT'O CMUCJIIOTBOPEHHA.

Meosiov O. M., Anexcanopenxo A. I.

OYHKHIOHAJIBHI OCOBJIMBOCTI HEOJIOI'I3MIB Y
[NEPEABUBOPUOMY JUCKVYPCI.

Meogiob O. M., I{unko IO. O.

CTWJIICTUKA BJIEHAIB B AHTJIOMOBHUX PEKJTAMHUX TEKCTAX:

ACIIEKT ITEPEKJIATY.

Meoeiob O. M., I'nooina B. M.

®YHKIIOHYBAHHS BJIEHJIMHIOBUX OJIMHUIb AHI'JIOMOBHOI
PEKJIAMU B IIEPEKJIAJII YKPATHCBKOIO.

Mumuik 1., bakynoeuu O.

BOKAJIIYHA CUCTEMA YKPATHCBHKOI T'OBIPKU CEJIA ITAPILIEBO
HA TITJTATILLII.

HAonoecvka O. C., Tapanina M. B.

CTAHOBJIEHHS TAJDKUILILKOI MOBMU SIK JEPKABHOI B
PECITYBJIILI TAJDKUKNCTAH HA CYUACHOMY ETALIII.

ECONOMIC SCIENCES
Dubnitskyi V. 1., Dmytriieva A. O.
FEATURES OF THE FUNCTIONING OF THE KIBS MARKET IN
UKRAINE AND THE RELEVANCE OF KIBS MARKET RESEARCH IN
THE MODERN ECONOMY.
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103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

Hryhorevska O. O.

INFORMATION AND ANALYTICAL PROVISION OF MANAGEMENT
OF DIVERSIFICATION OF ACTIVITIES OF BUSINESS ENTITIES.
Nebaba N., Serotyuk B., Jaheidr Emad Alburavi Ramadan

THE EMERGENCE PREREQUISITES AND DEPLOYMENT
MECHANISM OF CRISIS PHENOMENA IN THE DEVELOPMENT OF
THE ECONOMIC SYSTEM.

Skrypnyk M. 1.

APPROACH TO CALCULATION OF PRODUCT COST ON THE BASIS
OF «DIRECT COSTING».

/Bvooba O. I'., Cmopowyx X. JI.

I'JIOBAJIIBALIA AK UMHHUK BIIMBY HA ®OPMYBAHHA
CYYACHOI'O PO3YMIHHA COLIAJIBHOI'O PO3BUTKY
[IIJITPUEMCTB B YKPATHI.

3rooax M. M.

HATIPSIMU BIUIUBY T'POMAJICBKMX OPI'AHI3AILIIN HA JIEPXKABHY

[NOJITUKY ¥V COEPI OXOPOHU I 3BAXUCTY JIICIB.

Kocmwk Y. 3., /lasumyka /. B.

PU3MKIM OCHOBHUX 3ACOBIB HA TIIAITPUEMCTBI TA
VIIPABJIIHHS HUMM.

Kninkoea O. 1., Ileoenxo O. O.

MDKHAPOJHUI ACITEKT KOMEPLIAJI3ALI OF'€KTIB
IHTEJIEKTY AJIbHOI BJJACHOCTIL

Ky3omunuyk H. B., Kyuenxo T. M., Teposanecosa O. IO., Macniu B. O.
OLIHKA TEHJEHLIII PO3BUTKY PEKJIAMHOI'O PUHKY HA
ITPUKIIAAI XAPKIBCBKOI'O PEI'TOHY.

Kynineus JI. €., lllepuiyn O. M.

BEHUMAPKIHI' YKPATHCBKOI IHHOBALIIMHOI CUCTEMU.
Hypanueea Pacuma Hypanu vtz

AHAJIN3 1 OIEHKA COBPEMEHHOI'O COCTOAHMA
NCIIOJIB30BAHMA SKOHOMMWYECKOI'O ITOTEHIINAJIA
TOIUIMBHO-DHEPTETUYECKOI'O KOMIIJIEKCA ASEPBAMIDKAHA.
Ilapxomenxo C. I'., Bypykoea M. B.

MICIE ®IHAHCOBOI BE3IIEKU B CUCTEMI EKOHOMIYHOI
BE3IIEKM YKPATHMU.

Ilonakoea O. IO.

OAKTOP PO3ITAPYBAHHA VYV ®OPMYBAHHI AKOCTI XKUTTA
HACEJIEHHS YKPAIHU.

Cunuax B. I1., Yyoenko JI. b.

OCOBJIMBOCTI TEXHOJIOI'TI PO3POBKU YIIPABJIIHCHLKUX PILIEHD

B 3AKJIAIl OXOPOHU 3/10POB’ 4.

Tuwenko C. L., Cabipos H. IL., IIpeduyk O. A.

BIG DATA I O®IIINHA CTATUCTUKA: SACTOCYBAHHSA Y
MEHE/PKMEHTI TA MAPKETHUHI'Y.

12

556

560

564

569

573

578

583

588

594

600

611

615

622

631



117.
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124.
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128.

129.

130.

131.

Tonyszoea B. O., Cepoinenxo H. B.

OCHOBHI ITOKA3HUKY EKOHOMIYHOI EGEKTUBHOCTI

IHHOBAIIMHUX ITPOEKTIB.
Yynup O. M., Pyokesuu O. JI.

MOTHUBALIS ITEPCOHAJTY SIK T'OJIOBHMI BEKTOP ¥V JIOCSTHEHHI

UIEN IIIITPUEMCTBA.
Invoapawl /[ycasudan Azep o2nvl

HEOBXOIMMOCTD B IMBEPCUOUKAILIMN SKCIIOPTHO
HATIPABJIEHHOI'O ITPOM3BOJ/ICTBA B ATPAPHOI OTPACJIN.

LEGAL SCIENCES

Kulak N.

CURRENT SYSTEM OF SOURCES OF LAW OF UKRAINE.

Lykhova S.

INVESTIGATION OF RAPE DURING HOSTILITIES AS AN INTERNAL
ASPECT OF NATIONAL SECURITY PROTECTION.

Apmem’eea K. /l., Hanuegaiixo O. 1.
ITPUPOJIA TTIOJIITUYHOI BJIAIMN.
I'apeyn C. C.

HAABHI HEAOJIIKA € IUHOI'O ®AXOBOI'O BCTYIIHOT'O
BUIIPOBYBAHHS TA IX BIUIMB HA SIKICTb KOPUJUYHOI OCBITH.

3annimna I. A., Ilpumyna C. A.

[IPABOBUI IHCTUTYT YCUHOBJIEHHS B MDKHAPOJJTHOMY

I[TPUBATHOMY IIPABI.

Komapoe B. O., Cenoeuvkuit M. M., Cawgyk C. L., Anoxin O. O.

J1O ITUTAHHS KOHTPOJIKO TEXHIYHOI'O CTAHY TA BU3HAUEHHSI
HECYYOI 3TATHOCTI KOHCOJILHO 3AKPITJIEHUX KOHCTPYKLIIA
INIAHEPA JIITAJIBHOI'O AITIAPATY.

Kpuxnueeys /I., Hanueaiixo O. L.

[TPOBJIEMA JIEJIIMITALIII AEPKABHMX KOPZIOHIB:
PETPOCIIEKTHUBA I CYHACHUU CTAH.

Hontoxoeuu €. E., Casiuenxko B. M.

[TPOPECIMHA JISJILHICTh TA MAMCTEPHICTD IOPUCTA.

Ceoux I0., Pubanxin A. O.

OCOBJIMBOCTI MDKHAPOHOI IIPABOCYB'€KTHOCTI BATUKAHY.

Conoamenko O. A., bocnayepa B. B.

CYTHICTbB AI3BHAHHA AK ®OPMU TOCYJOBOI'O
PO3CJIIAYBAHHA: [TPOBJIEMU TA ITIEPCIIEKTUBU PO3BUTKY.

Teanecmaxosa A. A., Mip3oan P. A.

KOMEPLIMHA TAEMHUIIA K OB'€KT ITPABA THTEJIEKTY AJIbHOT

BJIACHOCTIL
Ye 1O. 0., IOoina M.

ITPABOBE CTAHOBHIIE CYB’€KTIB PUMCBKOI'O ITPUBATHOI'O

ITIPABA.
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132.
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134.

135.

136.

137.

Ye 1O. O., Camconoea A. M.

PUMCBKA KOPUCIIPY IEHIIIA.

Ye 1O. 0., Tamycvko /1. IO.

MICHE TA POJIb )XIHKHN ¥ PUMCBKOMY LUIIOBI.

Ye 1O. O., Iloxun A. B.

[IPABOBI BJITHOCUHU ITOJIPYXXXKS Y PUMCBHKIN IMITEPII.
Yenypko A. O.

KOHCVYIJIbTATUBHO-IOPAUYI OPI'’AHU K CYB’€KTU
®OPMYBAHHS TA PEAJIIBAIIL COLIOT YMAHITAPHOI ITOJIITUKU
B YKPATHL

Ilakano JI., Ieanuya A. B.

[IPMYUHU KOPYIILINHOI 3JIOYNMHHOCTI B CYUYACHIN YKPAITHLI.
Illoxomoko IO. /I., Hanueaiixo O. 1.

CYYACHI TEHAEHIII PO3BUTKY IOPUJJUYHOI OCBITHU TA II
ITPOBJIEMMU.
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AGRICULTURAL SCIENCES

BYPOBI BIAXOAU: IIEPEPOBKA METOAOM BIOKOMIIOCTYBAHHA

Boiitenko Jlapuca BiaaguciaaBiBHa

K.X.H, JIOIEHT

3anencoka €auzaBera AHApiIBHA

acmipant

One Oubra-Banenrnna 3oiabTaHiBHA
MaricTpaHt

HarmionanbHuil yHiBepcUTeT

6lopecypciB 1 MPUPOAOKOPUCTYBAHHS Y KpaiHU
M.KuiB, Ykpaina

Beryn. 3HauHI pU3UKH IS JTOBKLULIS MOXKYTh BUHUKATH BHACIIOK YTBOPCHHS
3HAYHUX OO0’ €MIB TaMIOHAXXHUX PO3YMHIB, IPOMHUBHHUX PIiIUH, IO MICTATH
CHUHTETHUYHI JIOMIIIKH, Ta OYPOBI, K1 YTBOPIOIOTH MIPH CIIOPYIXKEHH] CBEPIJIOBUH JIJIs
noOyBaHHsA  MiHepainbHOI cupoBuHH [1]. Uepes MoxnuBe 3a0pyIaHEHHS
HABKOJIMIITHHOTO CEPE/IOBUINA BUHUKAE HEOOXITHICTh MPABWJIBHOI YTHJI3AIlli aJIs
3MEHIIICHHS  HEraTUBHOTO  BIUIMBY, HAWOUIBII  TOIIMPEHHUMH  CIOCOOAMH
3HEIIKOHKCHHS IIaMy € Horo Tiapodo0bizalis, eKCTpakmiiHul 1 TepMIYHUN METOIH
[2]. ITpoTe ofHMM 3 TIEPCIIEKTUBHUX METOJIB JIJIs YTHIIi3allii BIIXOMIB OYpiHHSA MOXE
OyTH iX mepepoOKa Ha MOXUBHUN CyOCTpaT MIISTXOM KOMIIOCTYBaHHS 3 JI0JIaBaHHIM
OpraHiyHMX BiAXOJIB arpapHoro BupoOHunTBa [3]. Jlo TOro X B CLIBCHKOMY
rOCIOAAPCTBI YTBOPIOETHCS 3HAYHA KUIBKICTH COJIOMHU Ta THOIO, SIK1 TMICIS 00pOoOKHU
YCHIITHO MOKHAa BUKOPUCTOBYBATH B Y0OPIOBAIBHUX ITLIISAX.

Hins poboru. OTpuMaHHS BIJHOCHO TPOCTHM 1 JOCTYITHUM METOIOM
cyOcTpaTiB, 10 CKIIAAy SKUX BXOJIUIN O BiIX0au OypiHHSI.

Martepianu Ta wMetroau. /s npoBencHHS J1aOOPATOPHOTO AOCIIIKESHHS
MPOIIECY KOMIIOCTYBaHHsI OyJl0 BUKOPHUCTAHO OYpOBI BIXOJH, HaJlaHl ONEPATOPOM

I'TTY «IlonTaBara3Bumo0yBaHHs», MIIEHUYHY COJIOMY, Oe3miacTuiakoBuil rHiii BPX
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Ta BepxoBui TOpd. Jng iHimiamii  mpouecy  OlOKOHBepCli  BUKOpHCTAIU
MIKpoOiosioriunuid npenapat «EKcTpakoH» (IPUPOAHUI KOHCOPLIYM IPYHTOBHUX
MiKpoopraHi3miB). biokomnoctyBaHHs npoBojauiocs 3a TexHosoriero [4] ta COY
41.00-37-688:2007 Boau crtiuHi Ta iXx ocaaud B TBapWHHUIITBI Ta MTaXIBHUIITBI.
KomnocTu Ha X OCHOBI.

Pe3yabraTn i o6ropopennsi. JlocnipkeHo ckiiag 6 BapiaHTIB KOMIIOCTHHX
CyMimiel Ijii BCTAHOBJICHHS ONTHMAaJbHUX YMOB TMPOIECY KOMIIOCTYBAaHHSI, IIIO
BIJIPI3HSUIMCS. BMICTOM KOMIIOHEHTIB KOMIIOCTY Ta BIUIUBY Ha HBOTO MIKPOOHOTO
npermapaty: 1 BapiaHT — KOHTPOJBHUMW, SKHUH B CBOEMY CKJIaJli HE Mae OypOBHUX
BIIXO/1B, a MicTUTh 50% rHOt0, Ta 110 25% cosiomu Ta Topdy; 2 Bapiant — (rHii 60%,
coioma 30%, Oypomi Bigxomu 10%; 3 Bapiant - tHIH 60%, Topd 30%, Oyposi
Binxoau 10%; 4 BapianT - rHi 50%, conoma 30%, Oyposi Binxoau 20%; 5 BapiaHT -
rHiit 60%, conoma 30%, Oyposi Binxoau 10% 3 gomaBaHHAM MIKpOOHOTO IpemnapaTy
«ExcTpakony; 6 BapianT - rHiit 60%, Topd 30%, 6ypori Biaxoau 10% 3 gomaBaHHSIM
MIKpOoOHOTO npenapary «EKCTpakoHy.

ExcrieppuMeHT 1Mo KOMIOCTYBaHHIO MPOBOJIUBCS B peakTopax MicTKicTio 10 1 B
yMOBaxX KOHTPOJIBOBAaHOI TeMIlepaTypu Yy TOBITPSIHOMY TepMOCTaTi, [ie
nigTpumyBanacs temmeparypa 25,5 °C, npotsarom 60 nuiB. TemmepaTypa cymirini
peecTpyBamacs 1moaeHHo. Jlims 3a0e3reueHHs TOBITPOOOMIHY Ta TOMOTEHi3allii,
PEaKTOpH BIIKPUBAJIM JIBIUl HA THOKJICHB Ha MEPEMIIIyBaId BPYIHY.

Bcranomneno, 1m0 HaiOUIbII TIOBHO OIOKOHBEpPCiS PpeakIiiHOI cyMimni
croctepirasiacs B 3 Ta 6 BapiaHTi, SKI HE MICTMJIM B CBOEMY CKIIaJi COJOMH, a
cknagamucs 3 60% raoro BPX, 30% topdy Ta 10% OypoBuX BixoiB, 10 TOTO X B 6
BapiaHT Oyno nomaHo «Exctpakon». /{5 OIIHKKM TOKCHYHOCTI OTPUMAaHUX CyMilen
BCTAHOBJICHO 1X (PITOTOKCHYHY Jil0 Ha IIICHHUII0 M Ky Triticum aestivum L. ,
OCKLThKY TIpH OypiHHI BUKOPHUCTOBYIOTh PO3YHMHM, SKI MICTATh MOJTIOTAaHTH (Ha(TOBI
BYTJICBOIHI, COJI1 PI3HOTO XIMIYHOTO CKJIa/ly, TOBEPXHEBO-aKTHBHI peuOBUHN) [3].

®diToTokcMuHUN €deKT OI[IHIOITh Ha OCHOBI JIaHUX pSAIY POCTOBHX
napaMeTpiB y TMOPIBHSHHI 3 KOHTPOJBHUM 3pa3koM (cyOcTpat, SIKUd HE MICTUTh

OypoBux BiaxoaiB — | Bapiaurt). TecT-00’ekT OyiI0 BuUcamkeHO Ha 4damkd [leTpi 3a
Yy Y.
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METOJMKOI0, OMUCAaHOK B poOOTI [S5] B TPhOXKpaTHIM MOBTOPHOCTI. Pesynbratu
MpeACTaBICHO B Ta0 1.
Taoauus 1

DIiTOTOKCHYHUI eeKT MOKUBHUX CyOCTpaTIB

Bapianr Cepenns KiJ’IBKi.CTb PiBenn HpI/IFH.i‘IeHHSI PiBenb .
IPOPOCIIOr0 HACIHHS poctoBux nporieciB (OE, %) | TokcuyHOCTI

2 8 12 % CI1a0KHit

3 4 32 % cepeHin

4 5 -19 % BIJICYTHIH

3) 6 -11% BIJICYTHIH

6 5 6 % CI1a0KHit

BcranoBneHo, mo Halikpalie HaciHHS TPOPOCIIO Ha KOHTPOJi Ta y JAPYroMy
BapiaHTi. B 1HmIMX BapiaHTax CKIaAy IMOXHBHUX CYOCTpaTiB crocTepiraaocs
NPUTHIYEHHS! POCTOBHUX MPOIIECIB, SIK1 OLIHIOBAJIH 32 JOBXKHHOIO KOPEHS POCIWHU, Ta
3HIDKEHHS KUIBKOCTI Mpopocioro HaciHHsA. Lle cBimuuTh Mpo HEraTMBHUMN BILIUB
OypOBHUX BIJIXOJIB Yy CKJIaJ[l KOMITIOCTIB.

Takoxx st OUTBII TOBHOTO PO3YMIHHS MOXIIMBOTO TOKCHYHOTO BIUIMBY
OTpUMaHUX CcyoOcTpaTiB Oyno Bu3HaueHo BMicT NPK Ta BakKux MeTalis.
Bceranosnenns Bmicty NPK mpoBogwiam momepeHb0 O30JUBIIM 2 T KOXKHOTO 3
cyOcTpatiB 3 nogaBanHsM 40 M1 KOHIIEHTPOBaHOi cipyaHoi kuciotu ta 10 mi 35%
nepekucy BojHIO. KoHIYHI KOJMOM MoMilmalid Ha TUTMTH Ta HarpiBaid 10 MOMEHTY
OCBITJICHHSI PO3YHMHY, 3MiHHM 3a0apBieHHS Ha coJoM stHUM. [ OUIbII MIBHUIKOTO
MPOXOJ/DKEHHST pPeakIii 10 po3uuHiB gojaBanu noxaTtkoBi 10 mm 35% mnepekucy
BOJIHIO Ta MPOJAOBXKYBAJIW KUI ATUTU JI0 3MIHU 3a0apBICHHS.

['oTOBI PO3YMHM KOXKHOTO 3 BapiaHTIB MEPEHOCWIH Y MIpHI KOJIOW MICTKICTIO
250 mn momepeaHhO TPO(ITBTPYBABIIM Ta PO30ABISIIA JAUCTHIHLOBAHOK BOJIOIO.
[TapamensHO TOTYBaBCS KOHTPOJBHHUI 3pa30K, SIKUHA MICTHUB TUIBKH KOHIIEHTPOBAHY

cipuaHy KHCIJIOTY Ta MEpPEKHC BOAHIO. BU3HAUeHHS BMICTY Kaiilo, B CKJIaJli OKCHIY
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K>O, mnpoBoausnocs Ha mnoaym’ssHOMy (orometpi. OTpumani pe3yibTaTu
MpEeACTaBICHO B TAOIUIII 2.
Taoauus 2

BwmicT KkaJj1iio B 10CIIIKyBaAaHUX BapiaHTax

Bapiant Bwuict K20, %
1 BapianT (rHiit 50%, comoma ta Topd 25%) 0,85
2 BapiaHT (THii 60%, conoma 30%, 6ypoBi Bigxoau 10%) 1,61
3 BapianT (rHii 60%, Topd 30%, 6yponi Biaxoau 10%) 1,42
4 BapianT (THit 50%, comoma 30%, 6ypoBi Bigxoau 20%) 0,94

5 Bapiant (rHiit 60%, conoma 30%, Oyposi Biaxoau 10% 3 136

J0JIaBaHHSIM MIKpoOHOTO npenapary «ExcTpakoH»)

6 BapianT (rui 60%, Topd 30%, Gyposi Bigxoau 10% 3 158

JI0JTaBaHHSIM MiKpoOHOTO nipenapary «EkcTpakon»)

Busznauennss Bmicty ¢dochopy, B ckmami okcuay POs, mpoBoauimocs Ha
criektpooToMeTpl 3a JOBXKMHM XBWil 710 HM 3 J10AaTKOBOIWO TMOOYIOBOIO
KaniopyBajapHOTO Tpadika Ha OCHOBI PO3UMHIB 3 YK€ BIJOMOIO KOHIICHTPAIIIEIO
docdopy, oTprMaHi JaHi HaBeAEHO B TAOIHITI 3.

Taoaunsa 3

BwmicTt dpochopy B 10CizKyBaHNX BapiaHTaX

Bapiant Bwmict P2Os, %

1 BapianT (THi# 50%, comoma Ta Topd 25%) 1,07
2 Bapiadnrt (rHi 60%, conoma 30%, OypoBsi Bigxoau 10%) 1,52
3 BapianT (THiit 60%, Topd 30%, Oyposi Bigxoau 10%) 1,58
4 Bapianrt (tHi 50%, conoma 30%, Oypoi Binxoau 20%) 1,52
5 BapianT (tTHi 60%, comoma 30%, O6yposi Binxoau 10% 3 145
JI0JTaBaHHSIM MiKpoOHOTO Tipenapary «EkcTpakon») ’

6 BapianT (rHi 60%, Topd 30%, Oyposi Bimxomu 10% 3 167

J0IaBaHHAM MIKpOOHOTO npemnapaty «EKCTpakoH»)

BusznaueHHss BMICTY 3arajlbHOTO a30Ty MPOBOJAMJIOCS 3a JIOMIOMOTOO
Meperonkl B yctaHoBHi K’empmans, 3 gomaBaHHSAM 45 MJ TIAPOKCHUAY HATPIO 10

JOCIIJIPKYBaHUX po3uuHiB. Biaronka BinOyBanaca B 50 mu 0,1 H cipyaHy KUCIOTY 3
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JOJIaBaHHSIM 3MIIIAHOTO 1HAUMKaropy. Otpumanuil po3uumH TuTpyBaBcs 0,1 H
TIIPOKCUIOM HATpil0 A0 3MIHU 3a0apBJICHHS 3 YEPBOHOTO Ha 3eyieHe. Pesynbratu
0o0OpoOKM OTpUMAHUX JaHUX 33 BMICTOM 3arajJlbHOro as3oTy B JIOCHIIKYBaHHX
BaplaHTax HaBeAEHO B TaOnuIli 4.

Taoauus 4

BMmicT 3araJibHOr0 a30Ty y A0CJHiKYBAHUX CyMilIax

Bapiant Bwmict Nsar, %
1 BapianT (rHiit 50%, comoma ta Topd 25%) 0,7
2 BapiauT (THit 60%, comoma 30%, 6ypoBi Bigxoau 10%) 1,05
3 BapianT (rHiit 60%, Topd 30%, 6yposi Biaxoau 10%) 0,7
4 BapianT (THit 50%, comoma 30%, 6ypoBi Bigxoau 20%) 0,56

5 BapianT (rHi# 60%, comoma 30%, 6yposi Bigxoau 10% 3
JI0JTaBaHHSIM MiKpoOHOTO nipenapary «EkcTpakon»)

6 BapianT (tHii 60%, TOopd 30%, OypoBi Biaxoau 10% 3 0,7
JI0JIaBaHHSIM MIKpOOHOTro npenapary «EkcTpakoH»)

1,05

Ha puc. 1 npencrabneno 3aranpHuii BMict NPK B koMmocTHUX cymimax ajis

KOXKHOTO 3 BapiaHTIB.

g BmicT NPK B orpumanux cyﬁmpm%

161
16 152 1,58 1,

{ 58
42 >2 1,45 36 ,
1,4 '
1,2 1,07 1,0 1,0
.94
,85 |
0,7 0,7 0,7 |
I I 015 I
1 2 3 4 5 6

Homep BapianTty

, %

[N

BincorkoBuii BMicT
o o o o
N SN (o)} (e0)

o

Puc. 1 Bmict NPK B koMIIOCTHHMX cyMimax AJ151 KOKHOT0 3 BAPiaHTIB
Otxe, 3 puc.] BUIHO, M0 HaMOLTBIT 30amancoBanoMy BMicTy NPK BigmoBinae
2 Ta 5 BapiaHT KOMIIOCTHOI CyMIIlli, IPOTE X BMICT € HEIOCTATHIM JIJIi OPTaHIYHOTO

nobpusa (He meHie 2% cyxoi Macu).
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Bu3HayeHHs BaKKMX METaNIB MPOBOJMIN 32 JOIMOMOIOI EJIEKTPOXIMIYHOTO
METO/ly 1HBEPCIHHOT XPOHOIOTEHIIOMETPIi 13 BUKOPUCTAHHAM aHaII3aTOpa BaKKUX
metaniB M-XA1000-5. Jlns BUKOHaHHS aHali3y cyOCTpaTH BUCYLIWIU B CYIIMIbHIN
madi, micas 4yoro mnpoBenu MiHepamizamito 20 r mpoOW KOXHOTO 13 BapiaHTIB
METOJIOM CyXOro 030JieHHS 13 goaaBaHHsAM 2 mMi KoHl. HNOsz; ta 2 mu HO,. Ilicns
[bOTO OTpUMaHy pedoBUHY po3unHsIn y 25 Mt 2 N HCI ta npodinerpoByBanu. Jlani
MPOBOJWJIM BUMIPIOBaHHs. Pe3ynbTatv BU3HAYEHHS BaXKKUX METANIIB Yy OTPUMAHHUX

cyOcTpaTtax npejcTaBiieHi Ha puc. 2:

BMicT BaxKKHX MeTaJNIB B T0CTIIKYBAHUX

267
cyocTparax

L 25 2,26

X

[

= 2 1,76 1,76

[--]

S 15 1,44 0

[

= |

g ! 752 895 831

£ 505

2 05 033238 242 I

2 , Hm ]

a 1 2 3 4 5 6

Homep 3pa3zka

Puc.2 BmicT BaKKHX MeTAJIB y KOMIIOCTHUX CyMilax

Sx Bumo 3 ricrorpamu B 4, 5 Ta 6 BapiaHTaX BCTAHOBJIEHO MEPEBUIICHHS
nonyctuMoi HopMu BMicTy kaamito ['JIK st sitkoro 0,7 MI/Kr, IO MOTJIO TIPU3BECTH
710 HaKOTIMYEHHSI Y TKAaHMHAX KOPEHEBUX CHUCTEM, BUKIMKAIOYM IX MOIIKOJKEHHS Ta
MPUTHIYYI0YU TIpopocTanHd. [IpoTe BMICT TUIFOMOYMY B YCiX TOCHIIKYBAaHUX 3pa3Kax
3HaxoauThesa B Mexkax ['JIK - 20 mr/kr.

BuchHoBkmn. B 1ab0paTOPHUX yMOBax JTOCITIJIPKEHO polecu
OlokoMIOCTyBaHHSI OYpPOBHX BITXO[IB, SIKI YTBOPIOIOTHCS MPU Ta30BUA00YBaHHI B
[TontaBchkiit oOmacti. BcTaHOBIEHO MOXKIMBICTP BUKOPUCTaHHS Y  SIKOCTI
MiHEepaJbHUX HarmoBHIOBaYiB. OIliHIOBaHHSA (PITOTOKCMYHOCTI KOMIIOCTIB, OJIHAK,
3aCBIIYMIIO TIPO HETATUBHUM BILUTMB OYpPOBHUX BIXOJIIB Yy CKJIaJI OPTaHO-MiHEpaIbHOT
KOMITO3HIIi1. 30KpeMa, MPUTHIYYIOTECS POCTOBI MPOIECH KOPEHEYTBOPEHHS MINICHUII],
XOua B UUIOMY piB€Hb TOKCHUYHOCTI BIJHOCHO cyiaOkuil. Jlpyruii BapiaHt
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KOMIIOCTHOrO cyOcTpaTy, WO BKJIIOYaB THIW, cojoMy Ta OypoBl BiIXOnH,
HE3Ba)KAI0YM Ha CJIa0Ky (PITOTOKCHUYHICTH, MOXE€ OyTH JAOCUTH MEPCIEKTUBHUM IS
BUKOPHUCTaHHS B CUICBKOMY TOCHOJIApCTBI, HANPUKIA, IS YAOOPEHHS TEXHIYHHUX
MaJio BUOArjauBUX KYJIbTYp, OCKUIBKH B CBOEMY CKJaai mae 3HauHuil BMIicT NPK Ta
BMICT B&)XKHUX METaliB 3HaXOAUTHCA B JOIMYCTUMHX MEXKaxX, HaBIAMIHHY BiJ 1HIIUX

BapiHATIB.
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AHAJIN3 TIPUMEHEHUS NIECTUIIA10B B
POCCHMCKOM ®EJEPAIIUU

MuxaiiniukoBa Bepa BacuibeBHa

K. C-X. H, B. H. C.

CrpedxoBa Huna Cepreesna

CT. H. C.

Bceepocculickuii Hay4HO-UCCIEN0BATEIbCKUI
WHCTUTYT 3aIUThl PACTCHUI

Muncenbxo3a PO, Poccus

BBenenue. Illupokuii acCOpTUMEHT TECTUIMIOB, NPEIACTABICHHBIX Ha
COBPEMEHHOM PBIHKE CTaBUT TEpPE]l CEIbCKOXO3SUCTBEHHBIMU MNPOU3BOAUTEISIMHU
TPYJIHYIO 3aj]lauy, PEIICHHEe KOTOPOW TpeOyeT MPOYHBIX 3HAHWU OMOJOTUM BPEIHBIX
OpPraHu3MoOB, KYJbTYPHBIX pPacTeHUW U CBOMCTB mnecturuioB. Ha mepBoM srtame
IIPOBOJIUTCST BHIOOP JICMCTBYIOIIETO BEIIECTBA, MOCKOJIbKY Ha OCHOBE OJIHOTO U TOTO
’KE€ BEIlECTBa HAa PBIHKE MOTYT OBITh MPEICTABICHBI HECKOJIBKO MpPENapaToB, MpHU
TOM OCHOBOM Ciy»aT Ouosnorudeckas 3p(HEKTUBHOCTh MECTULIHA U OCOOECHHOCTH
pa3BUTHUA BPEAHBIX OpraHn3MoB. KauecTBO 3alIUTHBIX MEPONPUSATHUNA TECHO CBSA3AHO
C JIOCTIKCHHMSIMH Haykh M oOecredeHHeM HeoO0XoauMol uH(popMaruen
MIOJIb30BATENICH CPEJCTB 3allUThl PACTCHUM.

Heab padoTbl. AHAMNU3 CTATUCTUYECKUX JaHHBIX MUHHCTEPCTBA CEIIBCKOTO
xo3sitictBa U PI'BY «Poccenbxo3neHTp» mo HakTHIEeCKOMY MCIIOJIB30BAHHUIO CPEJICTB
3alIUThI pacTeHui B Poccuiickoit denepanum.

Martepuanst u wmeroabl. DPI'BHY «BHUU3P» exeronHo mpoBOAMUT
00paboOTKy M aHAIM3 CTATHCTHUYECKUX JAaHHBIX MUHHCTEPCTBA CEIHCKOTO XO3SICTBA
u ®I'BY «Poccenbxo3ieHTp» M0 (PaKTUIECKOMY HCIIOIB30BAHUIO CPEACTB 3aIIUTHI
pacrenuii B Poccuiickon @enepauuu. Ha OCHOBaHMM TIOJYyYEHHBIX JaHHBIX,
MIPEACTABIEHbI pe3yJIbTaThl UCCIEOBAHUI MO 00beMaM MPUMEHEHUS, KaK TOPrOBBIX
MAapOK NECTUIUAOB, TAK U UX JCUCTBYIOIINX BEILIECTB.

PesyabTathl U 06cy:xkaenusi. B 2018 roxy 6s110 m3pacxogoBaHo 65.05 Teic.
TOHH CPEJICTB 3alllUThl PACTEHUN, NECTULIUIHAS HArpy3Ka (IO Mpernapary) cocTaBuiIa
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0.557 kr/ra nmamHu. OCHOBHOW 00BEM NPUMEHEHHsI MECTHLMIOB MPUXOJUTCS Ha
repOUIMABl U JIECUKAHTHI, KOTOPOMY COOTBETCTBYET MaKCHMaJibHasi Harpyska —
0.422 xr/ra. HecmoTps Ha yBenuueHue oobema padoT, necTuuaHas Harpyska B 2018
rojly mo4TH B 2 pa3a Huxe, ueMm B 1990 roay — 1.0 kr/ra.

[IpoBeneHHbIe pacyeThl (PAKTHUECKOTO HMCMIOJIb30BAHUS XUMHYECKUX CPEICTB
3alUTHl PACTCHUN C Y4ETOM JEHCTBYIOIIMX BEIECTB MOKAa3aJd, YTO OOIUA 00beM
npuMmeHenns: coctaBui — 19119,17 toun. Mcnonp3oBasioch 229 HauMEHOBaHUM, Ha
UX OCHOBE MPUMEHSIIOCH 221 KOMOMHUPOBAHHOE COEAMHEHHE, YTO cocTaBiseT 96.5%
oT o6mero oObema MPUMEHEHHUS JACHCTBYIOIIUX BemiecTB. B obmem oObeme
MPUMEHSEMBIX JEUCTBYIOIIUX BEIIECTB JIOJS MHCEKTUIUIOB cocTaBuia 8,1 % win
1789.2 1, dynrumuaoB u nporpaBurenet — 24.5 % — 53959 T, repOunmao u
necukanToB 66.7 % — 14841.0 T. KomOuHMpoBaHHBIC TpemnapaThl cocTaBuin 25.3 %
— 4519 1T B rpymnmne HHCEKTUIMAOB, repourumoB — 26.9 % — 3990.1 ToOHH,
MakcuMalibHas naois — 64.4 % wunu 3475.5 ToHH B rpynmne QyHTULUIOB U
MIPOTPABUTEIICH.

B cooTrBeTcTBUM ¢ 00BEMOM HCHOJIL30BaHUS, HAUOONIbINAS TECTHIMIHAS
Harpy3ka (1Mo JeWCTBYIOIIEMY BEIIECTBY) B TIpYIIE TepOUIMAOB U JECHUKAHTOB
coctaBuna 0.127 kr/ra, munumaneHass — 0.015 B rpynme wHcekTuiuaos, 0.046 —
byarumuaoB U nporpaButeneil. IlecturnuaHas Harpyska IO JICHCTBYIOIMIEMY
BemecTBy B oOmeM o6béme — 0.166 kr/ra mamHu. CojaepkaHue IEHCTBYIOIIHMX
BEIIECTB B IIPEMapaTuBHBIX popMax, B cpennem, 35 %.

Knaccudukarus mecTunuaoB mo rpymnmam obecreurnBaeT Oojiee MOJHOE HX
M3y4YeHHE, TO3BOJIUT MPOTHO3UPOBATH TMOSIBICHHE HOBBIX OMOJIOTHYECKHA AKTHBHBIX
dopM. AHanm3 MPUMEHEHUS OCHOBHBIX TPYII MECTUIIUIO0B TPOBEICH COTJIACHO
KJIacCU(DHUKAITUU TI0O XUMUUYECKOMY CTPOCHUIO JIEHCTBYIONTUX BEIIECTB..

OcHOBHbBIE KJIacChl JEHUCTBYIOIIMX BEUIECTB HWHCEKTUIUJIOB COCTABUIIH:
dochopoprannueckue coeauaeans — 41.8 %, HeonmkotmHOMABl — 30.2 %,
cuHTeTnueckue nuperpounpl — 13.5 %, munepanbHbie Macina — 9.5 %, npouwue
kimaccel — 5.0 %. HambGomee BocTpeOoBaHBI U3 (POCHOPOPTraHUIESCKUX COCTMHCHUMN:

nuasuHoH ([{uaszunon Dkcnpecc, Juaszun EBpo, uazon), aumeroat (bu-58 HoBbii,
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Hanagum, Humer, utokc, Porop-C), xnopmupudoc (Ilupunekc, Xnopnupudoc,
Humu Ilmoc), manatuon (®dydanon, Kapbodoc). Ilpemaparsl, BXoasmue B 3Ty
rpynny oTHocatcs K 1 — 2 knaccy onacHOCTH. 113 HEOHUKOTUHOUJOB BOCTPEOOBAHBI
umugakiaonpuy (Taby, Mmunop) m tuamerokcam (Akxtapa). M3 cHHTETHYECKHX
MUPETPOUIOB MPUMEHSUIUCH anbda-uunepmerpud (Anbdamanc, dacrak, dackopy,
Henennuu), nunepmerpun (Ilapne#t, Appuso, Ilunum, Ilutkop) u nsmOna-
uuranotpud  (Kapats 3eon, bpelik), oTHocsamuecs K 3 Kiaccy OMNACHOCTH.
MuHepaibHbIE Macia NpeCcTaBiIeHbl Ba3eIMHOBBIM MacioM. K 6osee ucnosb3yeMbim
KOMOMHUPOBAHHBIM IpenapaTaM OTHOCSATCA CMECH IMMEToaTa u OeTa-unepMeTpuHa
(Kundoc), msamOpa-nuranorpuna u TtuameTokcama (bopeit), xmopnupudoca u
munepmerpuna (Lunu [lmoc). B rpynme WMHCEKTULMIOB UCHOJIB30BAIOCH 58
HAaMMEHOBAHUM JEUCTBYIOIIUX BEIIECTB, U3 HUX 23 — ABYXKOMIIOHEHTHBIE.
OyHrumuabl W TPOTPABUTENM TMPEJACTABISIIOT 12 KJIACCOB  OCHOBHBIX
XUMHYECKUX COCIMHEHHH M OTHOCATCA KO 2—-3 kiaccy omnacHocTd. HauGosnbiryio
rpynny coctaBmind azonibl — 43.6 % ot obmero pacxoma. boiee BoctpeOoBaHbBI
nporukoHaszon (Amsto Cymep, Tanenmo), Tedykonaszon (Komocanb, bapeep Komop,
Penyt), nunpoxonazon (Pekpyt), smokcukonazon (Pexc C). benzumumazons
cocrapmin 15.0 % ot oOmero oObemMa mnpuMeHeHus. M3 HUX TPUMEHSIUCH
kap6ennazum (Jleposan EBpo, Kapnon, Komdopr), 6enomun (®ynnazon, benopan,
benazon) wu Tuodanar-metun (Pekc Jlyo). W3 HeopraHWyecKux BeIIECTB
ucnons3oBasiach cepa — 3.3% (Kymynyc, Mukporuon Cneuwnanb, TuoBut JIxer).
[IpousBomHBIE OUTHOKAPOAMUHOBOM KHUCIOTHI cocTaBunu 12.7 %, wnHaubomnee
pactpocTpaneHbl MaHko1eO (/lutan, Mankone6, [lenkone6) u tupam (TMTI, Tup).
CoenuHeHus: MeAH MPEACTABISIIOT XJIOPOKUCH U CYNIb(paT MU, KOTOPhIE COCTABUIIU
5.5 %. Ctpobunypunsl coctaBuiu 4.4 % (Ksampuc, Ctpoou, 3ato). K mopdoamnam
OTHOCSTCS ciupokcaMuH (B cmecu PanbkoH), aumeromopd (Axkpobat Tomn, Axkpodar
ML) u dennponumopd (B cmecu Pekc Ilmroc) kortopweie coctaBumm 7.0 %.
KoMmOuHupoBaHHbIE CMeCH MpEACTaBICHbl 96 HAaNMMEHOBAaHUSIMHU, U3 HHUX 76 —
IByXKOMIOHEeHTHBIE W 20 — TpexkommnoHeHTHble. Haunbonee BocTpeOoBaHBI

koMOuHaruu Mankoned + wmedenoxcam (Pumommn [ong), meaum XJIOpokuch +
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uumokcanun (Kypszar, Opnan, Luxom), nponukonazon + tedykonazon (Komoccanb
IIpo, Tutyn Jlyo), nponukona3on + uumnpkoHason (Anpro Cymnep), COUPOKCAMHUH +
TeOyKOHa30J1 + TpuagumeHos (PanbkoH), THOpaHAT-METUI + 3MOKCUKOHA301 (Pekc
yo). NHcekTopyHT UMbl TIPEACTABIECHBI B CMECSIX: UMHUIAKIONPU]T + MEHIIUKYPOH
(ITpectmx), Tuametokcam + medenokcam + dQuyauokconun (Kpyitzep, Kpyiizep
Panc, Cenect Tomn, Cenect Make, Cuennuk KomOu), KOTOpble MPUMEHSIOTCS Kak
MPOTPaBUTENN CEMEHHOTO MaTepuara.

['pynny repOMLMIOB, JAECHUKAHTOB M JA€(POJMAHTOB NPEJICTaBIAIOT 15
OCHOBHBIX KJIACCOB, KOTOpPbIE OTHOCSTCS KO 2 — 3 kjaccy onacHocTH. [IpousBoaHbie
dbochonoBol KuCIOTH (THdocaThl) Hanboaee BOCTPeOOBaHBI U JOCTUTIIN TPEThen
gactu obbema mpumeHeHus: repounmnoB — 33.5 %. Ux npencrasisitor Gonee 60
HanMeHoBaHui nipenapatoB (TopHano, Pam, TaiihyHn, Yparan ®@opre, CripyT DkcTpa
u 1p.). [Ipon3Boausie xinopheHokcuykcycHon kucnotsl — 20.5 %, npeacraBieHs 2.4-
I — comu u >dupbl (AMuHKa, AMUHONENUK, Dnant, DctepoH) u MIIIA — conu
(I'ep6uToxc, ArpuTOoKC, Arpomiasc, ATpPOKCOH). [IpousBoaHbIE
apWIOKCU(DEHOKCUTIPOITMOHOBOM KUCIOTHI cocTaBwin 2.8 % (3emnex-cynep, Ilyma
Cynep, ®rozunan Popre, Mwuypa, Ilantepa). K mnpous3BOAHBIM NHKOIUHOBOMN
KHACTIOTBI OTHOCHUTCA Kjomupanuia, ero pacxoa — 1.3 % (Jloutpen rpann, Jlopher,
JlonTpen-300). [ukmorekcaHauOHbBI NMPEICTABICHBI KJIETOAUMOM, €r0 pacxo]l MEHEe
1 % (Uentypuon, Jlernon, Cenexrtop). IlpousBomnbie CynbhOHUIMOUYEBUHBI
coctaBuiu 3.5 %, U3 HUX UCIONB30BAIUCH TpuOeHypoH-Metun (Aprtcrap, I'pancrtap
[Ipo, Tpuzmnak), mercynbpypoH-metun (Maruym, 3uHrep), TpuUbIypCyIbPypoH-
metunn (KapuOy, Kapu-Makc, ®nyopon). K krnaccy TpuUasuHOB OTHOCATCS
METaMUTPOH, METPUOY3WH U mpomeTpuH, ux oowvem — 7.0 % ([omtukc, 3eHKop,
Jlazypur, ['ezarapn). Kinace xmopaneranmnuaoB coctaBui 4.8 %, 6onee BocTpeOOBaH
C-Meronaxnop (Anakonnaa, Cumb6a, dyan I'ong). K nuHuTpoaHunamHaM OTHOCSITCS:
nuMetreHamua-P, nenaumeranuH, Tpudaypanun (Oponteep Ontuma, Cromm,
Tpednan), ux goms — 1.5 %. IlpousBogubie QeHMITKAPOAMHUHOBONW KHCIOTHI
npeACcTaBIAoT aecmeaudam u peamenudam, ux odbvem — 5.6 % (beranan, buram,

budop, bunenc 22). TuagmazuHbl mpeacTaBieHbl OeHTazoHOM, pacxom — 6.0 %
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(bazarpan, Kopcap). M3 npou3BoaHbIX OEH30MHON KHCIOTBI — JUKAMOBI, pacxon
cocrauni 2.0 % (banuBen, [luanat, CrapTepp). ['pynmna KOMOMHHUPOBAHHBIX
repOuuuaoB  BKItoyaeT 70  HaMMEHOBAHMM  JBYXKOMIIOHEHTHBIX, 17 —
TPEXKOMIIOHEHTHbIX W 4 — 4eThIpeXKOMIIOHEHTHbIX. Hanbonee BocTpeOOBaHbBI
IBYXKOMIIOHEHTHbIE cMecu 2.4-]1 + nuxkamOa (3¢upsl), 2.4-J1 + daopacynam
(Iuanen Cymep, [Ipuma, banepuna, Dnant-Ilpemuym), mnpenapatbl OeTaHAIBHOM
rpynnel  aecmenudpam  +  ¢penmenudbam  (beran, buuenc, budop) u
TPEXKOMIIOHEHTHbIE  TpernapaThl  (OeTaHainpHas TrpyIlna B  COYETAHUU €
aTOyMe3aTOM).

B Poccuiickon denepauuun aACCOPTUMEHT UICIIOJIb3YEMBIX
3apEruCTPUPOBAHHBIX TOPTOBBIX MapOK XUMHUYECKHUX CPEJICTB 3alllUThl pPaCTEHUU
npeactaBisioT 1489 HauMeHOBaHMM, U3 HUX OTEUYECTBEHHBIX — 388, UMIOPTHBIX —
1101. I'pynmy MHCEKTULMIOB COCTaBISAIOT 268 HaMMEHOBAaHWM, W3 HUX HauOolee
BOCTpeOoBaHbl —16, dyHruummoB u mporpaButreneil — 369, BoctpeboBanbl — 33,
repOMITI0B, COOTBETCTBEHHO, 731 1 42.

BoiBoabl. [lpu BbIOOpE CpencTB 3alUThl pPACTEHHUI, BaXKHO HE TOJBKO
COXpaHUTh ypoXail, HO U He HaHEeCTU yliepO OKpyxarouieil cpene. 9T0 MOXKET OBITh
JOCTUTHYTO TOJBKO 3@ CYET CTPOroro COOJIIOJIEHUS HOPM pacxoia U CPOKOB
OPUMEHEHUS MEeCTULUHUIOB. B 1ensix CHWKEHUS OSKOHOMHYECKHX 3aTpar |
COOMIIOIEHNsI  BKOJIOTMYECKOW 0e30macHOCTH MpH  IPOBEJECHUM  XMUMHMUYECKHUX
00pabOTOK pPEKOMEHAYETCS HCIOJIb30BaTh MHOTOKOMIIOHEHTHBIE IIpenaparsl,
0aKoBBIE CMECH TNECTUIUIOB C peryisitopamu pocta, BAB u muxpoynodpeHusmu,
HalpaBJCHHbIE Ha MOBBIIICHHE MMMYHUTETa pPacTeHU u OOpbOy C KOMILIEKCOM

BpPEIHBIX O0BEKTOB.
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The article analyzes the informativeness of the method of ultrasound diagnosis
of the pancreas in diabetes mellitus in domestic cats.
Keywords: Ultrasound examination, pancreas, domestic cats, diabetes

mellitus, pancreatitis

Introduction. Today, in their daily activities, veterinarians often meet at the
reception with cats with diabetes, the diagnosis of which is not difficult enough. But
the root causes of this pathology in a particular individual, the presence or absence of
comorbid diseases, it is desirable to understand in advance, because it depends on the
prognosis and stability of hyperglycemic control [1].

Ultrasound examination of the abdominal cavity in patients with diabetes
provides some information about the condition of the pancreas, liver, gastrointestinal,

urogenital system and, in the process of comprehensive diagnosis, makes it possible
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to exclude or confirm the presence of pathological changes in these organs, which
play an important role in the development of diabetes or its complications.

Materials and methods. Examination of the abdominal cavity, namely the
pancreas was performed on the basis of the veterinary clinic "VetExpert" Poltava on
an ultrasound machine IMEGIC Elite (Sigma 5000 series) KONTRONMEDICAL, a
linear sensor with a frequency of 7.5-12 MHz in B- mode. The object of the study
were domestic cats aged four to twelve years, of different breeds and genders
diagnosed with diabetes. The assessment, if possible, was performed on an empty
stomach. Animals were examined in the dorso-ventral position with ventral access in
the left lateral, subcostal area (left lobe of the pancreas), in the area of the xiphoid
process (body of the pancreas), in the right and left subcostal and lateral areas (liver,
foregut), sedation was not used.

Results. For the period from September 2016 to March 2020, seven animals
with clinical signs of diabetes (complaints of polydipsia, polyuria, polyphagia with
weight loss, for one to two months) were registered at the reception, which was
confirmed by laboratory methods diagnosis (hyperglycemia, glucosuria). All animals
in the preliminary examination were sent for ultrasound examination of the
abdominal cavity. In the study of the pancreas focused more on the left lobe, which in
cats is better visualized. It is located in the left epigastrium, caudal to the bottom of
the stomach and above the cranial pole of the left kidney, ventral to the splenic vein.
After finding the left lobe, you can move along it, go to the body of the pancreas,
ventrally from the portal vein closer to the midline in the area of the bottom of the
stomach. The right lobe is located along the descending part of the duodenum [2-4].

To evaluate the ultrasound signs, clinically healthy animals were examined in
parallel and the obtained results were compared with the literature data. In clinically
healthy cats, the pancreas is a difficult organ to visualize because it has similar
echogenicity and echostructure to surrounding tissues. Impaired visualization in
overweight animals and increased mass of visceral fat. But an additional landmark is
the duct of the pancreas, which passes in the middle of the body. In domestic cats, the

width of the left lobe is up to 9.5 mm, body - up to 8.5 mm, right lobe - up to 4.4 mm,
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diameter of the central duct -1 mm, with age can increase up to 2.5 mm [3], for other
sources - 4-6 mm, the width of the duct up to 1 mm, with age - up to 2.5 mm [4]. The
main indicators of sick animals included in the experimental group were
hyperglycemia (from 21.3 to 31 mmol/l), polydipsia, polyuria and cachexia.

As a result, in six animals out of seven, we recorded joint ultrasonographic
changes of internal organs, namely: increase in the width of the left lobe of the
pancreas (9.8 - 13.8 mm), dilation of the central duct (2.6-2.8 mm), signs
hepatolipidosis (diffuse increase in echogenicity of the liver parenchyma, distal
attenuation of the echo signal, deterioration of the visualization of the vascular
pattern on the periphery), high activity of indicator enzymes (ALT (92-158 IU /),
AST (83-120 IU /l), and one cat ( age 12 years) - signs of pancreatic sclerosis
(reduction of organ size, diffuse increase in echogenicity, heterogeneity of the
parenchyma due to multiple hypoechoic nodes).

Thus, examination of cats with uncommented diabetes revealed increased
visualization of the pancreas in most animals (85.7%) - reduced echogenicity,
rounding of the edges of the body, expanding the diameter of the central duct, with or
without changes in the echogenicity of surrounding tissues. Such changes are
described in the special literature at an inflammation of a pancreas, its hypostasis.
There are also reports of pancreatic edema in pancreatitis, hypoalbuminemia or portal
hypertension in dogs [5], which was taken into account in the development of
treatment and diagnostic plan for the above patients [6-8]. After stabilization of the
clinical condition of sick cats and obtaining control of blood glucose levels during
treatment, ultrasound screening of the pancreas was performed a month later.
Normalization of echogenicity of the parenchyma of the organ was observed in six
cases, except for animals with signs of pancreatic sclerosis.

Discussion. Thus, in the diagnosis and treatment of diabetes in cats, it is
possible to recommend ultrasound etiology examination of the pancreas to monitor its
condition in complicated and uncomplicated cases. The of the detected ultrasound

changes needs further study.
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Introduction. The thymus is the central organ of hematopoiesis and
immunogenesis. T-lymphocytes are formed in it. Their precursors enter the thymus
from the red bone marrow. In addition, the thymus produces biologically active
substances that affect the growth and development of the body and the formation of T
lymphocytes. The thymus produces thymosin, thymulin, thymopoietin and other
regulatory peptides that ensure the proliferation and maturation of T lymphocytes in
the central and peripheral organs of immunogenesis, as well as a number of other
biologically active substances: insulin-like factor (lowers blood sugar), calcium level
of calcium in the blood), growth factor (provides body growth).

The purpose of the work. The purpose of the work. Examination of the
histology of the thymus.

Materials. The material was taken in accordance with generally accepted rules.
Sections were made on an ultramicrotome using a diamond knife and double-
contracted by Reynolds and uranyl acetate. Examples of thymus sections were
examined using an electron transmission microscope (Anatomy and physiology of
farm animals / M.V. Lysenko, V.I. Boyko, M.D. Zamaziy).

Discussion. Electron microscopy shows that the epithelioreticulocytes have
long elongated processes that connect with neighboring cells by desmosomes and are
covered with a basement membrane. Epithelioreticulocytes of the brain substance are
oval, large, with short cytoplasmic growths and a large number of secretory
organelles ("Features of the structure and blood supply of the thymus of dogs in

ontogenesis"”, Sizova Elena Anatoliyivna).
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Among all lymphoid organs, the thymus is the most histologically
heterogeneous. At the same time it contains both lymphoid and epithelial component,
which makes it unique among all immune organs.

Epithelial cells form a structure that contains, mainly T-lymphocytes, a small
population of B-lymphocytes, plasma and other cell types, such as neuroendocrine,
which are quite rare. Morphologically, the lobe of the thymus contains cortical and
cerebral matter, separated by abundantly vascularized corticospinal area (Anatomy
and physiology of farm animals / M.V. Lysenko, V.l. Boyko, M.D. Zamaziy).

Externally, the thymus is covered with a connective tissue capsule, from which
the septa, trabeculae, extend inwards. They divide the body into individual lobes.
Numerous vessels pass in a capsule and trabeculae.

The part of the thymus is a structural and functional unit of the body. The basis
of the lobe is a framework of so-called epithelioreticulocytes - special star-shaped
epithelial cells that come into contact with their processes, forming a reticular
simplast. The spaces between epithelioreticulocytes are filled mainly with T-
lymphocytes, to a lesser extent with macrophages. A small part of the cellular
elements of the thymus are fibroblasts, myofibroblasts, and tissue basophils
("Features of the structure and blood supply of the thymus of dogs in ontogenesis”
Sizova Elena Anatoliyivna).

The parenchyma of the lobes is formed by altered epithelial tissue, the cells of
which have long processes. When connected, these cells form a reticular structure,
between the loops of which are lymphocytes at different stages of development. In
the parenchyma of the thymus lobes secrete cortical and cerebral substances
(Morphogenesis of farm animals / V. A. Pabat, D. T. Vinnichuk).

The cortex is located on the periphery of the lobe and due to the greater
number of lymphocytes in it has a darker color. Migrating from the cortex to the
brain, T lymphocytes are then carried by the blood to the peripheral hematopoietic
organs, where they mature and differentiate (Morphogenesis of farm animals / V. A.
Pabat, D. T. Vinnichuk).
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The cerebral substance of the thymus lobe is formed by small, medium and
large  T-lymphocytes, T-lymphoblasts, which are also surrounded by
epithelioreticulocytes and macrophages, but are located less compactly compared to
the cortical substance. Brain lymphocytes are a recirculating pool of cells that can
enter the bloodstream and return to the thymus. A characteristic morphological
feature of the thymus is the presence in the brain substance of special concentric
layers of epithelial cells called Gassal's thymic cells. They are formed during
degeneration and mutual layering of stellate epithelioreticulocytes of the cerebral
substance. Gassal's bodies are stained oxyphilically, and keratin granules, thick
bundles of fibrils, and large vacuoles are found in the cytoplasm of the cells that form
them. Oxyphilic cell detritus is located in the center of the thymus cells. There is a
relationship between the appearance of Gassal cells and the acquisition of immune
competence by T-lymphocytes (“Features of the structure and blood supply of the
thymus of dogs in ontogenesis”, Sizova Elena Anatoliyivna).

The cortical and cerebral substances of the thymus lobes have features of the
structure of the microcirculatory tract. In particular, the lymphocytes of the cortical
substance are separated from the lumen of the hemocapillaries by the so-called
hematothymus barrier.

Age involution is a genetically programmed process, which means a decrease
with age in the mass and volume of the parenchyma of the gland, a decrease in the
production of hormones and T lymphocytes.

Birds have a fully developed thymus in birds and consist of ovoid lobes
arranged in rosaries on both sides of the neck.

Conclusion. In this work the histology of a thymus was taught. Described the

structure of the cerebral and cortical substances of the thymus
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AJIEPTII ¥ CBIMCBKHUX COBAK
(CXUJBHICTH TA KJITHIYHI O3HAKH)

Jlokec-Kpynka T. II.

K. BET. H., JOLECHT

bypaa T. JL.

ACHUCTEHT

3apunbkuii C. M.

3n00yBay BUIiloi ocBiTH 3a ctyneHeM «MAT'TCTPy»
[lonTaBchka Aep:kaBHA arpapHa aKajaeMis
M.ITonraBa, Ykpaina

Beryn Aneprosiorii — IOCHTh MOJOJa Hayka, sKa 3°SBWJIAcS BIPOIOBK
0araToBIKOBHX 3BEpIICHB JIFOJICTBA, & CAME Yy MepioJl BCTAHOBIICHHS MPUPOI03HABUNX
Hayk. Aunepris (Big rpem. alios - dyxuit + ergon - misitv, pearyBatu) — IiJBUIICHA
AKICHO 3MIHEHA peakxilis OpraHi3My y BIAMOBIIb Ha MOBTOPHUI KOHTAKT 3 ajlepreHoOM
(anTUrenom). PeqoBuHM, M0 3AaTHI COPUYMHATH aJIepTiio, HA3UBAIOTHCA aJepreHaMu
[1].

CeHCcuOUTI3yBaIBHUMU aHTUTEHAMH (aJlepreHaMH) € Hacamrepea 4dyKOpiaHi
OUIKH, a TaKOXX BHCOKOMOJICKYJISIPHI CHOJYKH HEOLIKOBOI MPUPOJU. 3aJI€KHO Bl
HOXO/KCHHS aJICPreHH MOAUIIIOThCS Ha €K30- 1 eHmoaneprenu [2]

VY 40% BumankiB anepriii y CBIMChKHX cO0aK, CTaHOBISATH Xap4doBi aneprii.
Pusuk po3BUTKY HaWBUIIKH, SKIIO TBAPHHA YTPUMYETHCS Ha HATypaJlbHOMY paIlioHi
a00 parioHi ekoHoM-kiacy [3].

Haiimenmn mommpennii pi3HOBUJ, — ayTOIMyHHA ajepris, BOHA MPOSIBISETHCS
CUCTEMHUMH 3aXBOPIOBAHHSMHU, III0 BPAXalOTh IIKIPY, CIOJIy4YHI TKAaHWHH,
KPOBOHOCHI CYIMHM. Ii NPUYMHOIO € aHOMAajbHA AKTUBHICTH IMyHHOI CHUCTEMH —
aHTHTIJIA aTaKyIOTh 3JI0POBI KJIITHHH BIIACHOTO OpraHismy [4, 5].

B ocranni gecsatwmitrs mpobiema aneprii cepen codak i KOTiB mociae ogHe 3
MPOBIMHUX MICIIb CE€pe BHYTPIIIHBOI maToJorii npioHuX TBapuH. Came ToMy oOpaHa

TCMATHUKA € aKTYyaJIbHOIO.
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OCHOBHOIO METOI0 JAOCHIIKEHb OyJIO BH3HAYEHHsS BIKOBOi Ta HOPIIHOI
CXUJIBHOCTEN cO0aK 0 aneprii, a TaKOK BU3HAYEHHS OCHOBHUX KJIIHIYHUX IPOSBIB
MaTOJIOT 1.

Marepianu i meToau.

JlocnimkeHHs: MpoBOAWIM Ha 0a3l HaBUaJIbHOI JJabopaTopii Tepamii Ta KIIHIKH
BETEpUHApHOI MeauuuHU mpu Kadenpi Ttepamii imeHi npodecopa II.I.JIokeca
[TonTaBchkoi nepkaBHoi arpapHoi akaaemii (DOII «Jlokec-Kpynka T.I1.») npoTsirom
2019-2020 poxis.

O06’exTOoM nociikeHHs OyJy CBIMCHKI cOOaKH pI3HMX MOPiA, BIKY Ta cTaTei,
10 HAAXOMWIM JIO KJIIHIKA 3 CHMIITOMAaTH ajepriii pisHoro renesy (n=22). s
3iCTAaBICHHS OTPUMAaHHWX pPE3yJbTaTiB, B SKOCTI KOHTPOJIO, BUKOPHCTOBYBAJIH
KJTIHIYHO 3/JOPOBUX TBAPHH PI3HUX MOPiN 03 BUIMMUX anepridaux peakiiit (n=10).

Pe3yabTaTn Ta 00rOBOpPEHHS.

3a pochmigHUN MepioJ HaMHu OYJI0 3apeecTpoBaHO 22 BUMAJKH ajeprii pi3HOTO
reHe3y. [IpoBiBiIK aHami3 BIKOBOI 3aJIE)KHOCTI IO PO3BHUTKY aJIepridHOrO CTaHY Yy
CBIMCHKMX CO0AK HaMH BHU3HAYCHO IEBHY 3aKOHOMIPHICTh. Tak, xapdoBa ayiepris
HalyacTille peecTpyBajCh Y TBapHH OUThII MoJiomoro Biky. Illo mMokHa mosicHUTH
BPOJKEHUMU TOPYIICHHSIMH Ta HECIIPUHHSHHIM IMEBHOTO €JIeMeHTY pauiony. Ciif
naM’STaTH 1 PO BIUIUB JIIOJICHKOTO (DaKkTpopy Ha JaHy CTATHCTHUKY, OCKUIBKH 3a
IPOSIBM aJIIMEHTapHO1 aneprii y cobaku HOro rocrogapi BHKIIOYAIOTh aJepreH 13
pallioHy YMM 3HIDKYIOTh PU3UK IMTOBTOPHOTO MPOSIBY PEAKIIii.

Ha yxanenHs koMax HaMH 3apeECTPOBAHO JIBa BUIMAJIKHU y COOaK BIKOM JI0
pPOKy, Ta TI0O OAHOMY — BikKOM 2-5 Ta monan 10 pokiB. Taky TEHIEHIIII0O MOKHA
MOSICHUTH TaK, OCKUIBKM Y PaHHbOMY BiIll cOOaKW OUTBINI TpalIMBI Ta JOMUTIHBI
ICHY€ OUTBIIHMIA PU3HK iX KOHTAKTY 13 KOMaxamu.

Hamu Oyno BCTaHOBIEHO HAWOUTBITY YYTJIMBICTH JO KOMIIOHEHTIB KOPMY Yy
cobak mopoau CHOIPCHKUH XacKi Ta ITOMEpPaHIbKWW IImil. Y KaJeHHS KOoMax
HaWYacTIIIe peecTpyBaId Yy cOOAK MOPOIM CUOIPCHKHI XacKi Ta KOKKep-CIIaHielNb, 11¢
MOXXHA TOSICHUTH 3HAYHO OUTBIN TPAIMBUM XapaKTepOM 3a3HAYCHHUX TOpi, Ta iX

mo00B 10 mnonoBaHHS Ha komax. Illomo aneprii Ha yKycw eKTomapa3uTiB
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HalOUIBIINK BIACOTOK 3aliMalOTh O€3MOPOAHI COOAKH, 11€ MOXKHA MOSICHUTH OUTBLIOI0
BIIMOBIIAJIBHICTh TOCMOJAPIB MOPOJUCTUX TBAPUH MO0 MPOPIIAKTUYHOI 00pOOKH
Bil mapas3uTiB. Takoxk I[IKaBUM BUSBUCS MPUOJIU3HO OJHAKOBUN BIJICOTOK MPOSIBIB
aneprii Ha CE30HHI IBITIHHA Y TOPOAUCTUX cOOaK, Ha BIAMIHY BiJ O€3MOPITHUX.

[lin yac mpoBeneHHS KIIHIYHUX JOCIIPKEHh HAaMU BHJAUICHI OCHOBHI TpyHu
MOPYIIEHb: 3arajibHO-KIIHIYHI MNPOSBU, IE€PMATOJOTIYHI YPa)KEHHS Ta HAsBHICTb
BJIaCHE ekTonapa3uTiB. OTpuMaHi pe3yJibTaTh HaBeleHi B Ta0ui 1.

Taoauns 1

OCHOBHi MOKA3HUKH KJIIHIYHOT0 CTaHy co0ak 3a aneprii (N=22)

KniHi4yHI cuMOITOMU | KUIbKICTh, TBAPUH ‘ KIIBKICTB, %
Kuiniuni o3Haku
[Tpurniyenus 15 68,2
30ymKeHHs 7 31,9
Tpemop M’s131B 7 31,9
INneprepmis 5 227
birroBaHHs 3 13,6
Hiapes 6 27,3
[loripmenuit aneTur 15 68,2
[NnoTepMmis 4 18,2
KoH’10HKTHUBIT 8 36,4
JlepMaToJIoTi4H1 TOPYIISHHS
Anonenii 17 77,3
Cebopest 29 100
HaOpsiku migmKkipHOT KIIITKOBUHU 14 63,6
Po3zuicu Ta moapsnuHU 22 100
HasBHICTH mapa3uTapHUX areHTiB
bioxu 5 22,7
Jlemonekcu 2 9,1

Crmparounch Ha JaHi TaOnwil, HAHOUTBITY YACTOTY 3 KIIHIYHUX TPOSBIB Y
JIOCHIAHUX TBApUH Majd JaepMaroyioriuHi mopymeHHs (puc. 1). OcranHi
MPOSIBIISUIACH TIOTIPIIEHHSAM CTaHY MIEPCTHOTO 1 MIKIPHOTO TMOKPHWBIB, cebopeero, a
TaKOX TimepeMicro Ta HaOpAKOM IKipu. BHACTIIOK CHIIBHOTO TIOpa3HEHHS MIKIPHUX

peLenTopiB y BCiX TBAPUH BIAMIYAIU PO3YICH Ta MOAPSIIUHU PI3HOI IHTEHCUBHOCTI.
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Puc. 1 I'inepemisi Ta HaOpsIK WIKipH 3a aJeprii y codaku, Oe3mopogHnii, Bik — 3
poKH

[lonan MONOBMHU JOCHITHUX TBapuH Oynu npurHideHi (68,2%). Hactymni
KpUTEPIi, 10 PEECTPYBAIN y XBOpUX coOaK — TpeMop M’s3iB Ta rineprepmis (31,9 ta
22,7%). Haiimen1e cepes KIHIYHUX O3HAK 3a aJeprii MPOSIBISETHCS TMOTEPMIs, 1110
ckinagae 18,2 % Big 3aragbHOi KUIBKOCTI TBapuH. Pimine BUHUKaIU MOPYIICHHS 3
OOKy BHYTPIIIHIX OpraHiB y 00CTeKyBaHUX TBapuH. Tak, y 15-Tu cobak peecTpyBaiu
MOTIPIICHU amneTUT, IMOBIPHO BHACHIIZIOK TOCTIHHOTO 30Y/KEHHS Ta YpaKeHHS
napasutamu. Takox peectpyBasiu poznaau HUIKT, a came nepionuyHe OiroBaHHS Ta
miapes (13,6 % Ta 27,3 % BignoBigHOo). JlocUTh 4YacTo BiAMIYaIU CIIBO30TEUY Ta

KOH IOHKTHUBITH (pHC. 2) pI3HOTO CTYNEHIO MPOSIBY.

P

Puc.2 Cabo3oTeua y cBilicbKOro codakm 3a ajeprii, noMepaHCKUH mmin, Bik 1

pik
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He3nauyHna KiIbKICTh TOCTIAHUX COOAK CTpaXkJalld Ha Mapa3uTapHi XBOpoOH, 3
HUX [epuie Miclle 3a MOIIMPEHHSIM TMOCIIal0Th OJ0XM, HACTYIMHI KTl POy
Demodex.

BucnoBku. Orxe, 6a3yrounch Ha JaHl aHAMHE3y Ta KIIHIYHUX JOCIIIKEHb
TBAapUH MOXHA MOJUINTA HA TPU OCHOBHI I'PYIU 3aJ€XKHO B reHe3y aneprii. [lepma
rpyna TBapvH — 13 Xap4yoBOIO aJIepri€ro, Apyra — IHCEKTHA, TPETS — CE30HHA aJlepris
Ha IBITIHHSA KBITIB Ta JepeB. Y 3arajibHOMY, HalOLIbII MOMIMPEHUM KIIHIYHUMHU
O3HaKaMHM ajieprid y cobak, He 3aJIeKHO B1J] €TIONOTIYHOTO YMHHUKA, Oynu cedopes,
po3uicu Ta noapsnuau (100,0 %), MeHIl MOMKUPEHUM MPOSBOM Oy ajiomnenii — y
77,3% cobak 1 y TMOHAaJ TOJOBMHU XBOPUX COOAK PpEECTPYBAJIM MPUTHIUYECHHS

3arajgbHOro ctany (63,6%) Ta HaOPSIKK MIAUIKIPHOT KIITKOBUHH.
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Introduction. Herbaceous legumes (Fabaceae) occur in many biocoenoses
such as forests, meadows and steppe plant associations in the Wood-and-Steppe Zone
of Ukraine. Large areas are used for planting legumes such as peas, vetch, lupine, and
perennial legumes as clover, sweet clover, alfalfa, and sainfoin.

The main pests of the legume crops and wild plants species are the aphids:
Acyrthosiphon pisum (Harris), Aphis craccivora Koch, Aphis fabae Scopoli, Megoura
viciae Buckton, Therioaphis trifolii (Monell). These species of aphids can cause
serious damage to the shoots, shrinkage and reduction of the crop yield (Mamontova,
1987; Petrukha et al., 1989; Gorbach et al., 1989).

Parasitic wasps of the family Aphidiidae are among the natural enemies of
aphids. Aphidiidae is the family of specialized aphid endoparasites effectively
regulating aphid population in natural ecosystems and in agricultural landscapes; they
are biocontrol agents of many pest species (Stary, 1970; Shyiko et al., 1991;
Kavallieratos et al., 2010). Stary (1965), Adashkevich (1972), Kierych (1975),
Tobias, Chiriac (1986), Kavallieratos et al. (2004), Stary (2006), Stary, Lukas (2009)

provided the data on Aphidiidae parasitizing aphids found on herbaceous legumes in
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different parts of Europe. There is no detailed information available for Ukraine
(Kaliuzhna, 2010). Some papers (Telenga, 1950; Stary, 1965; Tobias, Chiriac, 1986)
contain fragmentary or very common data on the host-parasite relationships for
aphidiids with the species of aphids.

Aim. Establish the species composition aphidophages aphids on legumens. To
assess the role of parasites in the regulation of aphis growth on legumens in the
Central Forest steppe of Ukraine.

Material and methods. The material of parasites used in this paper, unless
otherwise indicated, was collected by O. G. Zubenko, and K. O. Biliaieva. Parasites
were reared from the infested aphids collected in the field in 2015-2020 in Kyiv,
Cherkasy, Poltava, and Kirovohrad Regions. Samples were taken mostly from plants
collected in upland and steppificated meadows, and occasionally on the vegetation of
lowland and floodplain meadows, forest edges and clearings.

Altogether, 86 samples of parasitized aphid colonies were taken from 36
species of herbaceous legumes. Each sample, which includes the mummified aphids
and parts of the host plants, was placed in a ventilated container with photoeclecting
for emerging of parasites.

Samples of aphid hosts and their host plants were taken also for further
identification. Percentage of infestation by aphidiids was calculated for each colony.
The number of samples, host plants species and aphidiid species emerged from each
host aphids species are given in table 1.

Results and discussion. Six species of aphidiids were reared: Lysiphlebus
confusus Tremblay et Eady, 1978; L. fabarum (Marshall, 1896); L. fritzmuelleri
Mackauer, 1960; Binodoxys acalephae (Marshall, 1896); B. angelicae (Haliday,
1833); Lipolexis gracilis Forster, 1862. They infested seven of the nine aphids

species found in the Region of studies (table 1).
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Table 1.
Aphids parasitisation by aphidiids in the Central
Wood-and-Steppe Zone of Urkaine

Aphid parasites
Aphids Ns | Np | LF | LC |BAC|BAN| LG |LFR | Total

Aphis craccae 14 7 + + + + + + 6
A. craccivora 44 20 | + + + + + — 5
A. fabae 20 14 | + + + + + — 5
Aphis sp. 3 3 + — — — — — 1
Acyrthosiphon pisum 1 1 + — — — - - 1
Acyrthosiphon sp. 1 1 + — — — — — 1
Macrosiphum albifrons 1 1 + — — — — — 1
Aphis confusa 1 1 — — — — — - 0
Brachycaudus sp. 1 1 — — — — — — 0
Total 86 | 36 | 7 3 3 3 3 1

Note. Ns — number of samples, Np — number of host plant species, LF —
Lysiphlebus fabarum, LC —L. confusus, BAC — Binodoxys acalephae, BAN — B.
angelicae, LG — Lipolexis gracilis, LFR — Lysiphlebus fritzmuelleri.

The species of aphidiids found in this study are known from different parts of
Europe as wusual parasites of aphids on herbaceous legumes (Stary, 1965;
Adashkevich, 1972; Kierych, 1975; Tobias, Chiriac, 1986; Gruppe, Roemer, 1988;
Kavallieratos et al., 2004; Stary, 2006; Stary, Lukas, 2009). In addition to them, in
these papers some species of the genera Aphidius, Diaeretiella, Ephedrus, Praon, and
Trioxys were recorded. Most of them are known to be present in the fauna of Ukraine,
but have not been found in this study. Species not recorded in this study are the
parasites of A. pisum, which was found only in one sample. Also these species are
parasites of Megoura viciae Buckton, Therioaphis trifolii (Monell) and Brachycaudus
helichrysi warei (Theobald), but they have not been recorded in our samples.

A. pisum and M. albifrons are recorded for the first time as hosts for L.

fabarum. However, these host-parasite associations, in our opinion, require further
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verification. L. fabarum is considered to be a polyphagous species, but there is a lot
of data (Tobias, Chiriac, 1986; Davidyan, 2007; Sanders, Veen van, 2012; Stary P.,
personal communication) that aphids of the genus Acyrthosiphon do not belong in the
range of its hosts, although according to other sources (Mackauer, Stary, 1967) it is
possible. M. albifrons is a species of North American origin, first found in 1981 in
Western Europe (Gruppe, Roemer, 1988); in 1994 V. Chumak (2000) found this
species in the fauna of Ukraine. North American and European aphidiids parasitizing
M. albifrons belong to the genera Aphidius and Praon (Gruppe, Roemer 1988; Stary,
2006) (table 3). Further rearing of L. fabarum should be provided to clarify this host-
parasite association. Unfortunately, the mummies of A. pisum and M. albifrons are
lacking.

Most reared aphidiids belong to L. fabarum and L. confusus. These are
common species occurring in samples everywhere and often together, dominatively

infesting the same colony.
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Fig. 1. Mean percentage of aphids infested by aphidiids in A. fabae colonies in
2017 and 2020 on different host plants.

Other species were less common, and reared in smaller amount from mixed
colonies infested by L. fabarum and/or L. confusus. The colonies infested by two
species of the genus Binodoxys, and the combination of species Binodoxys spp. and L.
gracilis occurred.

Most of the reared species occur everywhere, more often in the steppes,
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grasslands and at the forest edges. An exception is B. angelicae, which was found in
this study on the plants of upland and lowland meadows, but according the literature
data this species is more common in forested habitats on trees and shrubs, such as
Robinia pseudoacacia L. and Caragana arborescens Lam. (Stary, 1965; 2006).
According to Stary (2006), L. confusus also recorded mostly on trees and shrubs, but
in this study, it was a common species in the meadows and steppes. Stary (2006)
suggests that it is a group of cryptic species rather than one species.

Trophic specialization of recorded aphidiids is also different. Most of these
species are polyphagous and wide oligophagous.

The infestation ratio for aphid colonies of different species depends on various
conditions. For example, the role of the entomophages in reducing of A. craccivora
population is increasing under deficiency of moisture for host plants, which inhibits
the development of aphids (Mamontova, 1987). Also higher infestation ratio in aphid
colonies was observed in dry and hot summer of 2018 in comparison with 2019.

Conclusions.Six species of three genera are found in the Central Wood-and-
Steppe Zone of Ukraine on the herbaceous legumes: Lysiphlebus fabarum, L.
confusus, L. fritzmuelleri, Lipolexis gracilis, Binodoxys acalephae, B. angelicae.
Lysiphlebus fabarum and L. confusus are recorded as dominant species. This species
were found in 96 % and 89 % of the samples, respectively.

Infestation percentage of aphids was higher in 2018, due to unfavorable
climatic conditions for aphids (hot and dry summer).

The highest infestation percentage was observed in colonies of Aphis
craccivora. In colonies of A. fabae infestation percentage was medium (about a half
of specimens). Infestation of other aphid species was low. The highest infestation of
A. craccivora was recorded on Onobrychis viciifolia; A. fabae was highly infested on
Lathyrus pratensis. Both species of aphids were insignificantly infested on various
species of clover (Trifolium spp.).

A. pisum and M. albifrons are recorded for the first time as hosts for L.
fabarum, but these host-parasite associations require, in our opinion, further

verification.

43



REFERENCES

1. Adashkevich B. P. Biological peculiarities of aborigine parasites of Aphidius
ervi Haliday and Praon dorsale Ha- liday // Beneficial fauna in the vegetable fields of
Moldavia, Chisinau : Stiinta, 1972, P. 75-89.

2. Chumak V. O. About holocyclicity of development in Zakarpattia of new to
the fauna of Ukraine aphid spe- cies Macrosiphum albifrons Essig, 1911 (Homoptera,
Aphidinea) // Naukovyi visnyk Uzhhorodskogo derzhavnogo universytetu. Ser. Biol.,
2000, 8, P. 189-190.

3. Davidyan E. M. Aphidiid wasps (Hymenoptera, Aphidiidae) in Russia and
adjacent countries: Abstract of thesis cand. biol. sci., Saint-Petersburg : GNU VIZR
RASKHN, ZIN RAN, 2009, 19 p.

4. Davidyan E. M. Fam. Aphidiidae // Keys to the insects of Russian Far East.
Vol. 4. Neuropteromorpha, Mecoptera, Hymenoptera. Pt. 5 / Ed. A. S. Leley. ,
Vladivostok : Dal’nauka, 2007, P. 192-254.

5. Stary P. Biology of aphid parasites (Hymenoptera: Aphidiidae) with respect
to integrated control / Ed. E. Schimitschek., The Hague : W. Junk, 1970, 643 p. —
(Ser. entomologica ; Vol. 6).

6. Stary P. Aphid parasitoids of the Czech Republic (Hymenoptera:
Braconidae, Aphidiinae). , Praha : Aca- demia, 2006, 430 p.

7. Stary P., Lukas J. Aphid parasitoids and their tritrophic associations in
Slovakia (Hymenoptera: Braconidae, Aphidiinae). — Bratislava : Folia

Hymenopterologica Slovaca I., 2009. 63 p.

44



BIIVYIUB BTOPUHHOI'O NIEJIOHE®PUTY HA BIOXIMIYHI
IHOKA3ZHUKH KPOBI HOJIOBIKIB IIOXHWJIOI'O BIKY

I'puroposa Hartaus BoinogumupiBaa
K.0.H.,JJOIICHT

€pmak Oubra JleoniniBua

MaricTpaHt

3anopi3bKuil HallOHAIbHUI YHIBEPCUTET
M. 3anopixoks, YKpaina

Beryn. Bigomo, mio mienonedput sBige coboro iH(DEKIIHHO-3anaibHe
3aXBOPIOBAHHS, SKE BPa)Ka€ YalTKOBO-MHCKOBY CHCTEMY 1 IHTEPCTHUIlIATbHY TKAaHHHY
HUpPKHU. JlaHe 3aXBOPIOBAHHS PO3BUBAETHCS Yepe3 MPOHUKHEHHS B CECUYOBY CHCTEMY,
HU3X1THUM a00 BUCXITHUM HUIIXOM, 1H(EKIIHHnX areHTiB. HaltyacTime 30yqHukamMu
3aXBOPIOBaHHS € Taki maToreHHi Oakrepii, sik Escherichia coli, Proteus mirabilis, a
Takok mpeacraBuuku Enterobacter i Enterococcus (JlutBuikumii I1.d., 2016;
Cksopriios B.B., Tymapenko A.B., 2017).

Ha panuii MoMeHT, mieJoHehpUT 3aiiMae Tepiie Miclie cepea BCiX
HE(POJIOTIYHUX 3aXBOPIOBAaHb. 3a JAAaHUMHU KIIHIYHOT MEJIMYHOI CTATUCTHUKUA HOTO
NOLIMPEHICTh, CTaHOBUTH 1% Hacenenus. Crlinyloyd X 3 JaHUX ayTONCHYHOT
CTATUCTHKH, TOMIMPEHICTh JAHOTO 3aXBOPIOBAHHS 3HAXOAHUThCA B Mexax 6-30%
HaceleHHd. Taki BIAMIHHOCTI B CTaTUCTUYHUX JaHUX CBIAYATh MPO HECBOEYACHY
JTIarHOCTUKY 3aXBOPIOBAaHHS 1 BUICYTHICTh JIIKyBaHHS Yy XxBopuX. Haifuacrimie
nieToHeprUTOM XBOPIIOTH AiBYaTKa BIKOM Bif 2 A0 15 pokiB, ®IHKH MOJIOAOTO Ta
CEpPEeIHbOTO BIKy, a TaKOXX YOJOBIKM TOXMJIOrO0 Ta CTapedoro BiKy. Bucoka
3aXBOPIOBAHICTh [IIBYATOK 1 >KIHOK MOJIOJIOTO 1 CEPEeIHbOTO BIKy TMOB'S3aHa 3
XapaKTepHUMH JJIsl HUX aHATOMIYHUMHU OCOOJIMBOCTAMH Oy/IOBU CEYIBHUKA, & TAKOXK
9acTO HECTAOUTPHUM TOPMOHAIBLHUM (DOHOM (OCOOTMBO B MiTITKOBOMY BiIli 1 MiJ
Yac BariTHOCTI), 0 B MOJAJIBIIOMY CHPHSIE PO3BUTKY PI3HUX MOPYIICHb B CHCTEMI

CEYOBHBITHUX MIIAXiB (TIMOTOHII, AWIATamii, AMCKIHE31i 1 T.x.). 3aXBOPIOBAHICTh
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cepell YOJIOBIKIB MOXUJIOTO Ta CTAPEYOro BiKY MOSCHIOETHCS, HauacTilie HaSsBHUMU
y HUX, po3nagamu ypoauHamiku (Mumiep 1.A., 2018; Tupukosa O.B., 2017).

Po3BuBatounck B rOCTpid (opMi Mi€TOHEPPUT MOXKE BUKIMKATH TaKi
YCKJIAIHEHHs], SIK abcliec HUPKH, napaHepuT, HEKPO3 HUPKOBUX COCOUKIB, CEITICHC,
CEeNTUYHUM IIOK 1 TOCTPY HUPKOBY HEIOCTATHICTh. XpOHIuHA (hopma mienoHehpuTy
yacTillle 3a BCE CIPHUSE PO3BUTKY XPOHIYHOI HMPKOBOI HEAOCTATHOCTI, a TaKOX
Cepilo3HO YCKJIQJIHIOE TIepeOdir ByKe HAsBHUX 3aXBOPIOBaHb (OCOOJUBO TINEPTOHIUHY
XBOpoOy 1 XpoHiuHy cepueBy HeaocraTHicTh) (Kosanea O.H., Cadapranuna-
Kopnunosa H.A., 2013).

Meta po6oru. Ilienonedput € HeOe3NMEeYHUM 3aXBOPIOBAHHSIM, SKE 37aTHE
3aBJIaTH CEPHO3HOI IIKOIW 3J0POB'I0 1 CTaTH TMPUYMHOKO CMepTi moauHu. JlaHa
poboTa cmpsMOBaHa Ha PO3BUTOK SKICHOI Ta OMEpaTHBHOI J1arHOCTUKU
nieJloHe()pUTy, 10 JIO3BOJUTH 3MEHIIUTH BHIMAJKU YCKIAIHCHb 1 3HH3UTH
CMEpTHICTh BIJ IOTO 3axXBOpIOBaHHSA. MeTa poOOTM — BHUBYUTH OCOOJHBOCTI
010XIMIYHMX MOKA3HUKIB KPOBi1 y YOJIOBIKIB MOXHUJIOTO BiKY, XBOPUX Ha TOCTPY Ta
XpOHIYHY (hOPMHU BTOPHUHHOTO MIEJIOHEPPUTY.

Marepianu Ta MetoaM. bioXiMiyHI TMOKa3HMKH KpoOBI BH3Haudamu y 60
YOJIOBIKIB TOXWJIOTO BIKy 3 TOCTPOI Ta XPOHIYHOW (opMaMu BTOPUHHOTO
nienonepputy. Ob6cTexxyBanux ocid Oyino posmnoaiieHo Ha 3 rpynu (mo 20 ocibd y
KOoXxHIN). o mepmioi rpynu BXOAWIM MPAKTHYHO 370POB1 YOJIOBIKH MOXHIIOTO BIKY,
IO CIYryBaJid KOHTpoJieM. Jlpyry rpymy CcKiajaid XBOpi 3 TOCTpoio (Hopmoro
BTOpHHHOTO TienoHedputy. Tpers rpyna Oyma chopmoBaHa 3 YOJOBIKIB, SIKI MaJIH
XpoHIYHY (opMy BTOpuHHOTO TienoHegputy. OOctexxyBaHi Oynum BikoM 66+4,3
POKIB.

bioximMiyHl MeTONM BUKOPHCTOBYBAJIW [UIsi BU3HAUEHHS KOHIICHTpAIlii
CEYOBHHHU, KpeaTHHiHY, 3araibHoro Oinka Ta C-peaktuBHOTO Oinka (KambITHUKOB
B.C., 2016). OnepxaHni pe3ynbTaTH CTAaTHUCTHYHO OMpAIlbOBaHI 3a t-KpUTEpieEM
CtprofieHTa 3a IOMTOMOTO00 TIporpamu Statistica, 6.0.

Pe3yabTaTu Ta 00roBopeHHs. OTpuMaHi pe3yiabTaTH CBiT4aTh MPO Te, IO

KOHIICHTpAI[ii CEYOBMHU B KPOB1 OCI0 MOXHUJIOTO BIKY 30UIblllyBajlacsi B TOCTPY
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¢opmy BTOpuHHOrO mnienoHepputy B 2,1pasu (13,3+£0,42 mmons/n; p<0,001), y
xpoHIuHy Qopmy — B 1,7pasm (10,8+0,26 mmons/nm; p<0,001) y mnopiBHAHHI 3
KOHTPOJIbHUMHU BennuuHamu (6,440,24 Mmmoiib/i).

AHanoriyHi 3MiHM BCTAHOBJIEHI MPU BU3HAYEHHI B KPOBI XBOPUX KOHLEHTpaIlii
KpeaTuHiHy. Y KpOB1 YOJIOBIKIB TOXHWJIOTO BIKY 30UIBIICHHS KOHIEHTpaIlii
KpEaTUHIHY MpHU rocTpid ¢opMi BTOPUHHOrO MienoHepputy ckiagaio B 2,1 pasu
(184,3+£9,05 mmonw/m; p<0,001), npu xponiuniii dopmi — B 1,5 pasu (130,7+3,68
MMOJIB/1; p<0,001) BiZHOCHO KOHTpPOJBHUX 3HA4YeHb (86,1£3,29 mmonw/n). Takum
YUHOM, PO3BUTOK BTOPUHHOIO MI€JOHEPPUTY Yy HYOJOBIKIB MOXUJIIOTO BIKY
CYIIPOBOIKYBABCsl 3pOCTaHHSIM Yy KPOB1 KOHIIEHTpAIlii CEYOBHHU Ta KPEaTHHIHY, IO
CBITYHUTH MPO MOPYILIEHHS CTaHy a30TUCTOr0 OOMIHY B OPTaHi3Mi XBOPHUX.

KonueHnTpariisi 3aranpbHoro Oijika B KpoBi 0Ci0 MOXMIJIOTO BIKY 3MEHIIyBasacs
npu roctpiii popmi BropuHHOro mnieaonegppury Ha 23% (55,3+0,80 r/m; p<0,001), a
pU XPOHIYHINA (POpMi XBOPOOU CYTTEBO HE BIJPI3ZHAIACH Bil KOHTPOJbHUX BEJIMYUH
(69,6+0,82 r/m; p<0,001) y mopiBHsSHHI 3 KOHTpoiabHUMH BenuunHamu (71,8+1,01
/7).

Takum ymHOM, TocTpa hopMa BTOPUHHOTO MIE€JOHEPPUTY XapaKTepu3yBasacs
PO3BUTKOM TimompoTreiHemii, IO BKa3ye€ Ha BTpaTH OUIKa 3 CeYEeI0 BHACHIIIOK
iBUIIEHOT MPOHUKHOCTI CTIHKU KJTyOOUYKOBOTO arapaTy HUPOK.

VY 4o05OBIKIB TOXWJIOTO BiKYy KOHIIEHTpaiis C-peakTHBHOro Oika B KpOBI
nigsuiyBanacs B 118,1 pa3u (259,946,78wmr/m; p<0,001) B roctpuii nepion, y 3 pasu
(6,7£0,23mr/m; p<0,001) — y XpoHIUHUN TIEpiOJ] BTOPUHHOTO MIETOHEPPUTY
MOPIBHIHO 3 KOHTpoJeM (2,2+0,21 mr/m).

TakuM YUHOM, PO3BUTOK BTOPHUHHOTO MI€JOHEPPUTY Y YOJIOBIKIB MOXUIIOTO
BIKY CYIPOBOJI)KYBaBCS 3POCTaHHSM y KpoBi piBHS C-peakTuBHOrO Oijka, HabaraTo
OUTBII BUPAXKEHOTO Yy TOCTPY CTAJII0 IIOTO 3aXBOPIOBaHHS. BcTaHOBIIGHMIA XapakTep
3MiH KoHIIeHTpallii C-peakTUBHOTO OiIka B KPOBI XBOPUX OCI0 BKa3zye Ha 3amalibHHM
XapakTep BTOpuUHHOTO mienoHedputTy. CTymiHb BHPAXKEHOCTI MUX 3MIH KOPEIIOE 3

BaXXKICTIO XBOPOOH.
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BucHoBkwu.

1. ¥V kpoBl 4YOJIOBIKIB MOXWJOTO BIKY 3 BTOPUHHUM Ii€JIOHEPPUTOM
BCTAHOBJIEHO BHUCOKO JOCTOBIpHE IMIJIBUILEHHS KOHLEHTpalil ce4OoBUHU B 2,1pas3u B
roctpuii nepiof, B 1,7 pa3u — y XpoHIUHHI nepiof.

2. 30unblIeHHS] KOHILIEHTpalli KpeaTHHIHY B KpOBI 0ci0 mpu roctpiit dopmi
BTOPUHHOIO Mi€NOHEPpUTY cTaHOBUIIO 2,1 pa3u, XpoHiuHiM (opmi 1€l XBOpoOu —
1,5 pasu (p<0,001).

3. PO3BUTOK BTOPUHHOIO MIETOHEPPUTY y MOXHIOMY Billl CYNPOBOJIKYBABCS
3MEHILEHHSIM KOHIIEHTpallii 3arajipHOro OUTKa B KpOBI YOJIOBIKIB 3 TOCTPUM
nepedirom Ha 23% (p<0,001), HECYTTEBUMHU 3MiIHAMU I[HOTO MOKa3HUKA—3 XPOHIYHUM
nepediroM XBopoowu.

4. YV roctpuil TmepioJg BTOPUHHOTO MieJoHePpUTY KoHueHTpamia C-
pPEaKTUBHOIO OLTKa B KPOBI XBOPUX YOJIOBIKIB MOXHJIOTO BiKY BHUCOKO JOCTOBIPHO

nigsuinyBanacs B 118,1 pasu, y XxpoHiunuii nepiog — y 3 pasu.
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MEDICAL SCIENCES

PHARMACOLOGY AS A SCIENCE ABOUT DRUGS

Ashurova Oyistaxon Yuldashevna

Fergana branch of the Tashkent Medical Academy
assistant of the department

of epidemiology and medical work

Uzbekistan

Pharmacology (Greek pharmacon - medicine, poison; logos - doctrine, science,
word) is a science that studies medicinal substances and their effect on a living
organism. In a broader sense, pharmacology is a science that studies physiologically
active substances in general, as well as the effect of these substances on biological
systems. In the case when physiologically active substances are used in
pharmacotherapy, they are called drugs.

Pharmacology is divided into general and specific. General pharmacology
studies the mechanisms of action of medicinal substances: receptor mechanisms,
electrical potentials, biological membranes, effects on enzymes, primary
pharmacological reactions). Also, general pharmacology studies the general laws of
the effect of medicinal substances on the body, depending on the nature of their
distribution, routes of administration (inhalation, intravenous, subcutaneous, oral,
etc.), biotransformation (acetylation, deamination, hydrolysis, reduction, oxidation,
etc.). and secretions (intestines, kidneys).

In addition, general pharmacology deals with the description of the action of
medicinal substances (reflex, local, resorptive), the conditions that determine the
effect of these substances in the body (physicochemical properties, chemical
structure, concentrations and doses, repeated use, exposure time, as well as weight,

age , gender, functional state and genetic characteristics of the organism), questions
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of the search for medicinal substances, their classification and standardization, the
principles of combined drug therapy, etc.

The subject of private pharmacology is individual medicinal substances, which
are systematized according to the principle of their main effect on the biological
organism into several groups: neuroleptic, hypnotic, anesthetic, antibacterial,
cardiovascular, anticonvulsant, irritating, antitumor, antiparasitic, etc.

Pharmacology, as a science, is closely related to other disciplines that also
study medicinal substances. Especially pharmacology is associated with such a
discipline as pharmaceutical chemistry (the science that studies the synthesis of
medicinal substances, their chemical properties and structure, toxicology,
pharmacognosy and pharmacy in general). In general experimental techniques,
pharmacology is associated with pathology and physiology. Also, pharmacology can
be directly compared with biology and biochemistry.

Pharmacology is the science of the interaction of chemical compounds
(substances) used as medicinal substances with living organisms, in particular,
experimental animals, humans. At the same time, pharmacology studies these
compounds from the side of their dynamics, that is, from the side of the qualitative
and quantitative functional, biochemical, morphological changes they produce in
animals and humans, both in the whole organism and in its individual organs and
systems.

Pharmacology establishes the nature and intensity of these changes, the
dependence of the action of pharmacological agents on different conditions - on their
physicochemical structure, dose, concentration of solution, method and place of
administration into the body, on the initial state of the body, etc.

Simply put, pharmacology studies drugs used in medicine for the treatment and
prevention, as well as diagnostics in patients (and animals) of various diseases and
pathological processes, that is, in essence, pharmacology is the science of drugs used
in medicine with various goals. The name of this science comes from the Greek
words PHARMACON (medicine, active principle) and LOGOS (word, teaching).
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The term ""medicine' is a derivative of the French word DROGUE (dry
herb) and the term "medicine’” means any substance that can be used for the
purpose of:

1) diagnostics,

2) prevention,

3) the relief or treatment of diseases of humans or animals,

4) birth control.

According to the WHO definition, a drug is any substance or product that can
be used or is used to study changes in physiological systems or pathological
processes for the benefit of the recipient.

Pharmacology as a science is developing at a rapid pace. Thousands of
chemical compounds are tested every year. Of these, only dozens of new highly
active drugs are used in clinical practice. Every year, the mechanisms of action of
already known agents are being clarified, the indications and contraindications for
their use are expanded or narrowed.

It is no coincidence in this regard that pharmacology is one of the most difficult
subjects in medicine. To date, data on more than 10,000 drugs are already known,
and if we approximate them to known dosage forms (for example, tablets, powders,
ointments, solutions, etc.), we get over 100,000 units. Of course, no doctor can
remember such a number of drugs, and this is where the computerization of medicine
comes to the rescue, which, of course, belongs to the future. Only with the help of a
computer it is possible to accurately calculate the interaction of drugs in the body of a
particular patient, to select the optimal dose of the required drug. In this situation, the
doctor must know the main groups of drugs and several representatives from each,
and it becomes impossible to keep in mind the whole mass of known drugs.

Pharmacology is extremely important for practical medicine. As a result of the
creation of a huge arsenal of highly effective drugs, pharmacology, pharmacotherapy
in particular, have become a universal method of treating patients with most diseases.

Medicinal exposure remains today one of the first methods of exposure to a

sick person. Thus, IP Pavlov's thesis that "pharmacology as a medical doctrine ... is
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an extremely important thing, since the very first method of treatment in terms of
universality is the introduction of medicinal substances into the human body. , even
obstetric or surgical, almost never do without the fact that together with special
techniques were not introduced into the body of drugs. It is clear that the exact study
of this universal tool of the doctor is or should be of enormous importance. "

Many pharmacological agents are intended for therapeutic and prophylactic
purposes, and therefore they are called drugs. But there are many among them that, in
relatively small doses, can harm the body or lead to death. These are the so-called
poisons.

It should be noted that there is no scientific data on the basis of which it would
be possible to deliberately draw a line between medicinal and non-medicinal
pharmacological substances and even those that, due to their ability to harm the body,
are called poisons.

The toxic and curative effect of any pharmacological agent depends on a
number of conditions. So, one and the same pharmacological agent, used in different
doses and in different ways, at different temperatures, different conditions of the
body, can be both a medicine and a poison. The famous physician of the Middle Ages
Paracelsus (1493-1541) accurately reflected this dialectical duality with his postulate:
"Everything is poison and nothing is devoid of poisonousness.” Even table salt, used
in excessive amounts, causes fatal poisoning. In this regard, Russian scientists put
forward the position that all drugs are poisons. In general, it is important to remember
that the same chemical can be a poison, a medicine and a vital remedy, depending on
the range of conditions under which it occurs and interacts in the body.

For example, the drug ATROPIN, when used in toxic doses, has a destructive
effect, and in small, so-called therapeutic doses, it has a great therapeutic effect.
Doses of MORPHINE that have a therapeutic effect in an older child are fatal in
infants, since infants are very sensitive to morphine.

Currently, the laws of interaction of a living organism and poison are studied
by a special science - toxicology (from the Greek toxicon - poison; -logos - doctrine).

And poison can be any chemical that causes harmful, dangerous or even fatal changes
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in the body of both animals and humans. The quantification and recognition of
poisons, the study of the conditions under which they are capable of causing these
dangerous changes, as well as the treatment of poisoning are the subject of this
science (toxicology).

The history of the use of medicinal substances in medicine dates back to
ancient times. For a long time, people with illness instinctively sought to relieve their
suffering to resort to one or another therapy. They drew healing agents from the plant
world, and as they gained experience, they began to use substances of animal and
mineral origin. The search for remedies was empirical, that is, on the basis of
personal experience, and attention was paid primarily to such remedies that attracted
the ancient person with their shape, color, smell, taste, and strong physiological
effect. The most ancient written sources on pharmacology or the treatment of patients
are found in the territories of India and China. Some books containing information
about herbal preparations, as well as preparations based on metals, animal products
(toad eyelids, bones of an elephant, tiger, horns, fins, etc.) are about 3000 years old.
Medicines, described at the beginning in Ayurveda (books of life), were later
replaced to some extent by chemicals or even altered by alchemists.

The earliest sources of Eastern medicine are found in Egypt and the kingdoms
of Assyria and Babylonia. In the ancient Egyptian papyri, in particular the Ebers
papyrus, which were written about 3000-4000 years ago, almost 700 medicinal
preparations of herbal origin are mentioned, including information about opium and
castor oil.

The first systematization of the existing experience of treating patients with
drugs was made in the 1st century BC, when the ancient Greek physician and thinker
Hippocrates put together medical observations and made an attempt to give them a
philosophical foundation. Since Hippocrates was not a supporter of the widespread
use of drugs, he recommended only the logically justified use of simple and effective
means.

Pharmacology was further developed in the writings of Galen, the largest

representative of Roman medicine in the 2nd century AD. Unlike Hippocrates, who
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believed that drugs were given in nature in a finished form, Galen introduced into
practice the extraction of useful principles from natural materials, most often from
plants. Such drugs are still called galenic.

Science received further development about medicines in the works of
Avicenna (X century AD). The scientist left a wonderful work "The Canon of
Medical Art" in 5 books, and the second book of the *Canon" is devoted to the study
of simple medicines from the point of view of a practical doctor.

In the XY century, during the Renaissance, the greatest thinker Paracelsus
(Theophrastus Hohenheim) spoke out against the teachings of Hippocrates-Galen.
This doctor was the founder of iatrochemistry. He gave rise to the chemical direction
of pharmacology.

Modern pharmacology as a branch of science was formed relatively recently; it
evolved through animal experiments pioneered by Francois Magendi / Francois
Magendi (1783-1855) and Claude Bernard / Claude Bernard (1813-1878).

Of fundamental importance was the fact that experimental methods were used
to analyze the action of drugs. Advances in pharmacology were made possible by the
development of physiology, biochemistry, and organic chemistry. The production of
synthetic drugs was a qualitatively new stage in pharmacology, which stimulated the
birth of the chemical and pharmaceutical industry. All this undoubtedly stimulated
the progress of pharmacology and led to the opening of experimental
pharmacological laboratories, and in universities at medical faculties, departments of
pharmacology.

Buchheim's student, Oswald Schmiedeberg, appointed in 1872 as head of the
first ever created department of pharmacology at the University of Strasbourg
(Germany), is considered the founder of modern experimental pharmacology.

Now, obtaining a medical education is unthinkable without knowledge of the
basics of pharmacology, since only proper familiarity with this discipline allows the

patient to conduct rational therapy.
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The progress of pharmacology inevitably affects clinical disciplines.
Apparently, you are well aware of the importance of the appearance of drugs for
anesthesia, local anesthetics, muscle relaxants, ganglion blockers for surgery.

Isolation and synthesis of hormonal agents significantly changed the results of
treatment of patients with endocrine pathology.

A qualitatively new stage in the development of psychiatry is associated with
the discovery of psychotropic drugs, in particular, the treatment of patients with
psychosis is unthinkable without neuroleptics (aminosine, etc.).

Effective treatment of bacterial infections became possible only after receiving
antibiotics, sulfa drugs and other chemotherapeutic agents.

Organ transplantation was carried out primarily in connection with the creation
of powerful immunosuppressive agents (glucocorticoids, cyclosporin A, cytostatics).
The listed examples testify to the primary role of pharmacology in modern medicine.

As already mentioned, the most important task of pharmacology is to find and
study the mechanisms of action of new drugs. Scientists solve this problem using the
experimental method, and therefore this section of science is most often called
experimental, or basic pharmacology. At the student level, this discipline can be
called propaedeutic pharmacology (by analogy with the propaedeutics of internal
diseases).

In the first half of the twentieth century, and especially since the 60s of our
century, clinical pharmacology has developed rapidly, the subject of which is the
study of the interaction of drugs with the human body in a clinical setting, that is, in
conditions of pathology.

In many countries, including ours, clinical pharmacology is a separate
discipline, and specially trained clinical pharmacologists work in the health care
system. In medical universities, special departments of clinical pharmacology have
been created, which are increasingly receiving their official status.

Clinical pharmacology studies the effect of drugs on the patient, the processes
of absorption, distribution, biological transformation and excretion of drugs, side

reactions, features of the action and influence of various states of the body (age,
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pregnancy, diseases, etc.) on drug sensitivity, the interaction of various drugs when
used together, the effect of food on the pharmacological mechanisms of drug action
and a number of other issues related to the efficacy and tolerability of drugs.

Pharmacology is a rapidly progressing science. Progress in the field of drug
science and pharmacology as a whole has led to the fact that recently a number of
independent scientific disciplines and directions have emerged and separated. The
synthesis of individual substances, then groups of compounds, created the
prerequisites for the isolation of separate areas of drug therapy and prevention, such
as, for example, radiation pharmacology, immunopharmacology,
psychopharmacology, pediatric pharmacology, etc.

In general, at present, pharmacology as a basic science has 4 main
sections:

1. Pharmacokinetics

2. Pharmacodynamics

3. Pharmacotherapy

4. Drug toxicology (undesirable drug action).

In addition, pharmacology is still subdivided into general and specific. If
general pharmacology studies the general laws of the interaction of medicinal
substances with living organisms, then the private one considers specific
pharmacological groups and individual drugs.
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Introductions. Improving the quality of training of medical students increases
the training load, which provides their psycho-emotional stress on the body.
Adaptation, as a complex of functional reactions to this influence, develops due to
functional reserves, the individual level of which is the basis of health.

Aim. The aim of the study was to study physiological reserves (FR) as a
central part of the structure of functional reactions in medical students of the second
year of KhNMU with their informed consent to participate in the survey (a total of 23
young men).

Materials and methods. The following loading tests were used to study the
FR of the organism: a test with dynamic physical activity (bicycle ergometry before
failure) to study the FR hidden at rest; test with isometric load (tennis ball press by
hand, used to study interhemispheric asymmetry); psycho-emotional tests
(proofreading test) for the study of intellectual performance. Cardiorespiratory
support of adaptation processes was studied by measuring blood pressure (BP) and
respiratory rate (RR), as well as the rate of oxygen utilization in the conditions of
Stange and Genche respiratory tests. The control data were surveys that were
conducted at rest in students at the end of the second year (group 1), and
experimental — after exercise (groups 2 and 3). Statistical analysis was performed

using parametric and nonparametric methods of mathematical statistics (p <0,05).
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Results and discussion. Among medical students, the presence of 2 groups
was established in terms of the amount of work performed in the conditions of
proofreading: group 2 with average working capacity and group 3 with high working
capacity. In the first minute of the proofreading test, the smallest number of mistakes
was made by young athletes from group 2, in group 3 — one and a half times more
mistakes; in the second minute — in both groups of errors less (respectively 20.9%
and 29.5% compared to the average data). No significant deviation of
interhemispheric asymmetry in young athletes was found, but there was a clear
prevalence of the right hemisphere. To identify the ratio in the cortical processes of
excitation and inhibition, the measurement of the duration of an individual minute
(DIM) was performed. It was found that DIM is 29.5% in the 2nd group and 26.8% in
the 3rd group less than the norm, which indicates the advantage of the process of
central excitation.

Vegetative support of intellectual activity in young athletes according to a set
of indicators of the cardiovascular and respiratory systems was characterized by the
following absolute values: in the 2nd group systolic blood pressure is 115 = 3.5 mm
Hg, in the 3rd group — 130 £+ 1.47 mm Hg; Diastolic blood pressure was the same in
groups — 70 = 1.23 mm Hg; The average blood pressure remained unchanged. Heart
rate (HR) increased relative to normal by 14.3% in both the 2nd and 3rd groups. A
significant change in the Hildebrant coupling index (HI) was found only in
adolescents of group 2 (a decrease of 20% relative to normal). The duration of
respiratory arrest on the inhale (Stange test) in young men was 22.6% more than the
statistical norm, and the Gench test (breath hold on the exhale) had no significant
differences with the norm.

Analysis of the results obtained in the group of medical students after exercise
showed that from the cardiovascular system there is an increase in systolic blood
pressure by 22-24% in both the 2nd and 3rd groups, diastolic blood pressure does not
change. Thus, students have changes in pulse blood pressure: an increase in pulse
pressure by 30% in the 2nd group and by 15% in the 3rd. No significant changes in

mean blood pressure compared with group 1 at rest were detected. On the part of the
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respiratory system, the percentage increase in heart rate is the same as the increase in
heart rate in athletes of the 3rd group by an average of 58 + 2.73%, so in this group
the HI is 5.28, and in the 2nd group the HI is 3.97. Medical students tolerate hypoxia
better, as evidenced by changes in the Gench test: the duration of respiratory arrest on
the udder is reduced, but 40-50% less than in the 1st control group.

Changes in the studied indicators of integrative brain activity in young men
were as follows: intellectual performance after exercise increases by 14% and 24%,
respectively, in the 2nd and 3rd groups compared with rest. Analysis of the errors of
the proofreading revealed that the trend is one-way, namely, there is a decrease in the
total number of errors after exercise and a decrease in the number of errors that were
made in the second minute of the test compared to the first minute.

Conclusions: 1) adaptation processes in medical students develop against the
background of balanced interhemispheric relationships; 2) the predominance of the
processes of cortical excitation, which creates the necessary concentration to ensure
intellectual performance; 3) adaptation processes are provided by an objectively

significant ratio in the activity of the cardiorespiratory system.
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Abstract. In the paper authors are presenting the main biodegradable materials

that are used for fracture treatment of limb fractures, as well as problems related with

fracture healing that are caused by mechanical and biological factors. The main

treatment options with the surgical procedures using biodegradable materials were

analysed. For the last decades these techniques were improved and developed

showing good anatomical and functional result in the nearest and late periods of

treatment with low rate of complications and decreasing the rehabilitation period.
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Actuality. There are many reasons that affect on constant grow of fractures of
extremities, that happen when large impact forces are applied, as well as low-energy
osteoporotic injuries. These injuries result in  multifragmentary, comminuted,
transverse, spiral, multiple fractures or combined injuries. In many cases there are
significant difficulties in treatment of these fractures. Non-surgical methods of
treatment of the fractured bone with plaster bandages in many cases do not provide a
full functional recovery or it takes a lot of time for return to everyday activity, as in
prolonged loss of ability to move upper and lower extremities in 8-30 % of cases
lead to disability of patients. In most cases of femur fractures the total period of
disability reaches 12 months, for tibial fractures it can be 6-12 months [1].

The use of modern materials and devices for fracture fixation can improve
outcome, but still further research should be performed [2]. As there are many local
and general factors that have effect on fracture healing they should be analyzed and
improved for better results [3, 4]. Particularly use of biodegradable materials can give
us promising results improvement, as they have new abilities to be removed by
themselves without additional surgery and the number of preclinical studies and
clinical trials held in Bukovinian State Medical University have proved that statement
[5, 6]. The studied fixators were cylindrical and conical pins and screws, but the
future perspectives is the use of larger implants, as plates and nails combined with
screws. Use of plates for osteosynthesis of long bones fractures is inexpensive and
affordable operative treatment. On the other hand biodegradable materials are more
expensive on this stage of their clinical application, as they are produced in small
series, mostly in laboratories and due to that manufacturing costs are high. So their
use will add additional significant expenses to the total treatment costs, but later the
treatment expenses will be less as they should not be removed. As well for mass
production of biodegradable materials their price can be much lower, so financial
side should not be a problem. The main challenges are improving their properties, as
well as surgical technique, developing indications and contraindications for
biodegradable materials application. There are many things that can improve fracture

treatment process, as an example the stability of fracture fixation, number of screws
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and there positions, so the technique is also very important and can be improved by
biomechanical studies [7]. But we should mention that the rate of non-healing,
delayed healing and other complications are still very high for some types of fractures
[8, 9]. So the important goal is reducing the period of patients treatment and
disability, and the rate of complications. It needs scientifically based clinical
approach and can be achieved with the involvement not only physicians, but also
engineers, biophysics, designers and technologists.

The latest approach is to use new materials for fixing devices (screws)
production that can be applied for internal fracture fixation of intraarticular and
avulsion fractures. Different biodegradable materials are used in their production —
polyglycolic acid, polylactic acid, polydiaxonon. Use of these materials in
osteosynthesis helps to avoid the necessary secondary surgery to remove the fixator.
All these materials are used as suture materials as well, and have also a wide variety
of applications from stents and meshes for general surgery needs to tissue
engineering where they can be used for scaffold production. They have different
mechanical properties, as well as different time is needed for their biodegradation.
Some of these materials are studied better, others need more researches to be done
before introduction into the general practice.

The most studied materials are polyglycolic acid, polylactic acid, and their co-
polymers. Results of polyglycolide biodegradable fixing devices application were
studied at Bukovinian State Medical University. Patient were followed within 6-30
years by means of clinical, X-ray, MRI and CAT methods of investigation. Clinical
follow-up within these years revealed no pain and other unpleasant fillings, neither
acute inflammation signs in areas of polyglycolide implantation. Function of the
extremities and general condition of patients were good and satisfactory. X-ray
peculiarities in first years after surgery were the presence of well-defined bone
channel that contains X-ray radiolucent polymeric fixation device. Later it is covered
with cloudy shadow, contours became diffuse and in the later period the holes in the
bone disappeared and trabecular structure was rebuilt in areas of polyglycolide

fixation device implantation. Biodegradable devices can be used not only alone, but
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in case of their combination with metal devices, as K-wires, pins, screws, plates.
When using biodegradable elements for plate fixation, such surgery becomes less
invasive, the process of fixator removing from the place of its implantation is faster
and more simple. But there are some difficulties for preoperative planning of these
types of osteosynthesis, as to determinate the appropriate fixing screws. For this
purpose we should choose proper diameter and the material from which they are
made of. As period needed for fracture healing is different for different locations, as
well it affects the biomechanical conditions locally and can be modified by proper
implant choice. For this the coordination of the biodegradable time of screws that are
used as fixing elements with the terms of primary and secondary callus formation
should be achieved. Within different stages the tissue of healing fracture would
gradually assume increasing loads. So patient can be treated without additional
external immobilization with no weight bearing rehabilitation process.

Conclusions. Results of fracture treatment depend from many factors, such as
fracture type, quality of reduction of bone fragments, stability of fixation, active
movements and late weight bearing.

But the types of materials and their mechanical properties play an important
role in fracture healing process and at long-term outcome for the functional state of
the extremity [10]. Thus the biodegradable materials give another advantage and
improve treatment outcomes. The wrong biomechanical conditions that are created in
the place of fracture can inhibit this biological process or even stop process of callus
formation, so they require further investigation and analysis.

As well as correct surgical technique can decrease the rate of osteoarthritis for
intraarticular fractures and improve fracture healing [11]. But the first clinical trials
for use of biodegradable materials are promising and together with long-term follow-

up results these can inspire to future researches.
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Introduction. Chronic knee pain after arthroplasty is a problem for patients
that suffered because of osteoarthritis and had operative treatment. Neuropathic
component is one of the etiology factors caused this pain.

For prevention of pain syndrome in postoperative period we used modified
radiofrequency neuroablation (RFNA) procedure of the knee which analgesic success
of is known for decades.

The aim of the study. To determine the effectiveness of the pain syndrome
prevention in the postoperative period after knee arthroplasty with RFNA method.

Materials and methods. In this study, we included 93 patients with knee
ostheoarthrits of the I11-1V stage. Patients were divided into two groups: the study
group (n=44) and the comparison group (n=49). In study group patients had
arthroplasty of one knee and underwent preoperative procedure of the continuous
RFNA of the genicular and cutaneous nerves of the incision area under ultrasound
guidance.

Patients in the control group had only knee arthroplasty. Pain syndrome
intensity was evaluated with VAS. The possibility of developing of neuropathic pain
component according to the Pain DETECT was scored before treatment and in 6
months after surgery.

Results. The results obtained with VAS showed intense pain syndrome in the
study group — 8.0 (7.0; 10.0) and in control group - 8.0 (7.0; 9.0) during preoperative

examination and reduction of it in both groups in 6 months after arthroplasty in the
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study group - 2.0 (2.0; 2.0) points, and in the comparison group - 3.0 (2.0; 3,0) points.
According to the pain DETECT questionnaire evaluating preoperative pain syndrome
had neuropathic character, and there was a decrease of scores in compare to
preoperative values to in comparison group — 4.0 (2.5; 6.0) and in study group — 2.0
(2.0; 3.0).

Conclusions. RFNA of the genicular nerves and additional ablation of skin
nerves allows more pronounced reduce the intensity of pain in the postoperative
period after knee replacement and prevent chronic pain syndrome caused with

neuropathic component in terms of 6 months after surgery.
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Introduction. Nowadays we have a worldwide spread problem — mycoses,
which can affect anyone according to different circumstances. There is a high temp of
fungal diseases, especially otomycoses. These tough to die organisms can effortlessly
contaminate natural barriers. Otomycosis is a fungal lesion of the ear skin, external
auditory canal, tympanic membrane, tympanic and / or postoperative cavity of the
middle ear. Such fungi of the genus Aspergillus, Penicillium, Mucor and yeast-like
fungi of the genus Candida are the most commonly mentioned in clinical cases.
Treating of the patients, who suffer from such conditions, needs elaborate tactics to
be effective. According to the scientific work, in the short term we can face the
situation, when all mycotic groups will be “steadfast” to our treating — both
notoriously pathogenic and conditionally pathogenic species. Everything is because
of incremented drug-resistance of the pathogenes. Our research is provided with
analyzing fungal-bacterial microflora, wich was established by 2-, 3-, and 4-
component associations. Selecting a combination of several medicines taking into
account the kind of pathogens and their sensitivity is paramount.

Aim. To determine the sensitivity profile and explore the question of
(multi)drug-resistance among the representatives of various species of fungi isolated
from particular otorhinolaryngological patients and to provide the analytics according
to the received results.

Materials and methods. Using patients’ data (n = 132), which had a
preliminary diagnosis “Otomycosis”, an examination and appropriate treatment were
provided (orders of the Ministry of Health of Ukraine on approval of clinical
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protocols No. 312 of May 8, 2009 and No. 181 of March 24, 2009). Among them:
otoscopy, classical methods of isolation and identification, microbiological method,
mycological method, cultural method, the Himedia paper disc (India) method and the
t-Student test with usage of the Graph Pad Quick Calcs.

Results and discussion. In all 132 patients with otomycosis fungi were
isolated from samples in a diagnostically significant amount (> 10° CFU / ml swab
wash). Among them, 72,7% (96 isolates) had a monoculture and 27,3% (36 isolates)
had microbial associations with predominance of Candida spp. (Fig.1). In 65.0% of
cases in our study in patients with ear candidiasis clinically visualized hyperemia of
the skin of the external auditory canal, perforation of the eardrum and the white-
colored cheesy or liquid discharge. In otomycoses caused by molds, there were
present moderate redness and soreness of the ear canal, gray-black (charcoal-like) or
other color discharge.

Penicillium Penicillium Mucor spp.
notatum chrysogenum n=1 (0,7%) Candida albicans
n=3 (2,3%) n=3 (2,30/(2)_ n=40 (30,3%)

Aspergillus
fumigatus
n=2 (1,5%)

Aspergillus flavus

n=3 (2,3%) .
Candida
tropicalis

Aspergillus niger
bers ) n=17 (12,9%)

n=17 (12,9%)

Candida krusei Candida glabrata

n=7 (5,3%) n=9 (6,8%)
Candida Candida
parapsillosis stellatoidea
n=19 (14,4%) n=11 (8,3%)

Fig.1 The number of microorganisms isolated totally (n = 132) — abs (%0)
Treatment of otomycosys involves thorough cleaning of the ear canal and
topical antifungal therapy. Providing the analysis of the sensitivity of the isolated
micromycetes to a number of antifungals, levels (low/high) of sensitivity to the
investigated drugs were revealed. The highest effectiveness was showed by
voriconazole, to which 94,17 % of isolates among the Candida spp. were sensitive.

As for other antifungals, a high percentage of resistant strains of Candida spp. ranged
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from 68,9 % to 33,0 %: 68,9 % — to nystatin; 50,5 % — to itraconazole; 48,5 % — to
ketoconazole; 34,95 % — to clotrimazole and 33,0 % — to fluconazole.

Candida albicans (n = 40) Ce}ndida parapsillosis (n = 19)
The relative number of The relative number of polyresistant
polyresistant strains,% strains,%

12,5% 125%

7,5%7,5%7,5%

22,5%
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29.4% Candida tropicalis (n = 17) Candida stellatoidea (n = 11)
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9,1% 9,1%
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333% Candida glabrata (n=9) 42 99 Candida krusei (n = 7)
' The relative number of The relative number of polyresistant
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11,1% 11,1%

14,2% 14,2%
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Fig.2 Antimycotic profile of different strains in genus Candida

For illustrative purposes the formed resistance profile was thus: NCKFVI.
According to forementioned letters mean a strain resistance to an antifungal drug
respectively: N (nystatin), C (clotrimazole), K (ketoconazole), F (fluconazole), V
(voriconazole), I (itraconazole). Hence o is the sensitivity of a microorganism to an
antifungal drug. The percentage we obtained is presented in Fig.2. Among the strains
of Candida spp. (n = 103), the quantitative amount of resistant ones differs according
to the kind of microorganism and the accompaniment by bacteria. It is visible that

1,9% of Candida spp. were resistant to 5 and 1,0% to 6 types of antifungals, with
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these strains being attributed to C. parapsillosis after species recognition and
distinguished as a 2-component fungal-bacterial association, C. parapsillosis + S.
aureus. On the other hand, 10,7% of Candida spp. of the 32,0% who showed
resistance to the 3 antimycotics were isolated from the bioassay in the 2- or 3-
component associations with P. aeruginosa. The strains of Candida spp. Showed the
resistance to 4 antimycotics (20,4%) in 6,8% of cases they stood out in association
with K. pneumonia as part of 2- and 3-component associations. Besides, the analysis
of the species spectrum of Candida fungi that showed resistance to 3 and 4
antimycotics showed that the greatest number of strains belonged to C. albicans:
14,6% of strains with 32,0% of resistant to 3 and 13,6% of 20,4% — resistant to 4
antimycotics. In cases where fungi of the genus Aspergillus (16,7 %) and Penicillium
(4,6 %), were main pathogenes the gquantitative content of the microbiota was in the
diagnostic range (> 10° CFU / ml swab wash). Among all species of fungi of the
genus Aspergillus (n = 22), 77,3 % of the isolates were susceptible to voriconazole;
63,6 % to ketoconazole; 36,4 % — to itraconazole; 31,8 % to fluconazole and 13,6 %
to clotrimazole. Besides, investigated strains of Penicillium spp. were sensitive to
voriconazole (100 %); ketoconazole (83,3 %) and clotrimazole (50,0 %).
Conclusions. Analyzing the antymicotic resistance profiles, we cen suppose
that it is the high probability of resistance or sharply decreased susceptibility of
isolates in coming years. The sensitivity of isolated micromycetes to antifungals
varied between different kinds of micromycetes and between miscellaneous
antifungals. Without looking at the achievements of pharmaceutical researches and
their efforts to finally overcome mycotic diseases, we have big problems at the
present moment and in the immediate future. It relates to the turmoil in
etiopathogenetic way of treatment — precisely with multidrug-resistance. Due to this,
control of these features should be international, national, regional and local.
Eventually, a personalized manner to diagnosis, timely identification and the search

for effective treatments can help patients recover quickly and prevent complications.
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OCHOBHI IIIAXO0AU 10 KOHCEPBATHUBHOI'O JIKYBAHHA
CKOJIOTUYHUX BUKPUBJIEHDb XPEBTA

AnToHnoBa-Pagi IOuia BanepiiBHa

KaHz. Tex. Hayk

JOIEHT Kadeapu 6100e3neku 1 370pOoB’ s JIIOAUHU KaHI.
TeX. HayK, AOLEHT Kadeapu 0100e3MmeKHu 1 370pOB’ s JIIOAUHU
Xyaeubkuii Irop FOnianoBu4

nokTop men. Hayk

Jlare3a Jlenuc BitaaiioBuu

3aBigyBay Kadeapu 6100e3neKu 1 37J0pOoB’ sl JTIOUHU
cryaeHT-marictp kadeapu biobesrneku 1 310poB’ s JTHOUHA
HanionanbHuil TeXHIYHUN YHIBEPCUTET YKpaiHU
«KuiBCchbKUI MOMITEXHIYHUM IHCTUTYT

imeHi Irops Cikopebkoro», Ykpaina

AHoTanis B VYkpaiHi ckomio3 BUXOAWTh Ha JIAUPYIOUl TO3HMINT cepen
HaWOLIBIN MOMIMPEHUX MATOJIOTIN SK y AITeH, Tak 1 y AOPOCIHX. 3a TaHUMHU PI3HUX
aBropiB (Kopx M.O., Mesenue A.A., JleBunpkuii A.D.) KUIBKICTH AiTeH 3i
CKOJII030M, $IKI BUMAararoTh KOHCEpBATHUBHOTO JIIKyBaHHS CTaHOBHUTH Bia 50 mo 100
TUCSY.

3 KOXXHMM POKOM KUIBKICTh JIT€H 3 JaHOK maTojioriero 3pocrtae. Ha 1ie
BIJIMBAE TEXHOTCHHHM TMpOTpec, HECHPHUSATINBA €KOJIOTisl, HEIOCTaTHIA (I3UIHUM
PO3BHTOK JITeH 1 MIJUIITKIB IIKUILHOTO BiKYy, BIICYTHICTh PaHHBOI JTIarHOCTHKH,
mpo(UTaKTUKY Ta JIIKyBaHHS MMOYaTKOBUX CTYIEHIB CKOJIIO3Y.

Pazom 3 TMM, 4K TIOKa3ylOTh OaraTtopiuHi CIOCTEPEKEHHS, YCIHIIIHA
peabuTiTaIlis TaKuX JiTed HOCHUTh KOMIUICKCHUN XapakTep, 1 mepeadadae KOPEKIiio
icHyro4oi gedopmariii 3a TOMOMOTO0 opTe3a Ha xpebeT 1 popmMyBaHHS «M'SI30BOTO
KOpPCETY» 3a JOMOMOTOI0 (hI3MYHUX BIPAB 3 METOI TOCHWJICHHS Ta 3aKpIIUICHHS
JOCSITHYTOT'O B OpTe3yBaHHS e(DEeKTy.

Opnnak, icHyroda cucrteMa (ismaHOi peabimitarii ckomio3y B YKpaiHi HE Mae
KOMITJIEKCHOTO ~ MIAXOy. 3araJibHOMPHUHHATI MAXOAWM Ta MeToau  (i3udHOi

pealburiTalii He CUCTEMHI, HE BPaXOBYIOTh MTATOI€HETUYHI JJAHKU MPOLIECY CKOJI103Y.
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TakuM 4yuHOM, MJI1 MIJBHUILEHHS €QEKTUBHOCTI peadumiTamii aiTedl 3i
CKOJII030M HeOoOXilHa po3po0Ka Cy4acCHUX €(PEKTUBHUX METOAUK (PI3UYHOT
pea6Oumitanii. Ile TOMOBHUTH KOMIUJIEKC KOHCEPBATMBHOIO JIIKYBAHHS CKOJIIO3Y 1
MIJBUIIUTH €(hEKTUBHICTH peaduTiTaIlli JaHOi KaTeropii XBOpUX.

Beryn Ckonio3 — 1e TppbOXBUMIpHA AedopMallis, B sKiil XpeOeT BIAXWISAETbCS
BiJI CBOTO HOPMAaJIBHOTO TMOJIOKEHHS B CariTalbHIN 1 (POHTANBbHIN TJIOMIMHAX, KOJIH
XBOpPUM 3HAXOIUTHhCS B BEPTUKAJIBHIM 1031, Ta CTae CTaOUIBHUM B  IIiH
He30alaHCOBaH1 1031.

MexaHniuHuii aucOanaHCc, NPUTAMaHHUN CKOJIIO3Yy, HE3aJle)KHO Biag HOro
NPUYUHU, TPU3BOJIUTH JI0 ACUMETPUYHOTO HABAHTAXKCHHS, IO CTBOPIOE IIOPOYHE
KOJIO» 3 HEMUHYYOI0 TEHJICHITIEIO MOTIPITYBATUCS 3 YACOM.

dakTUYHO, OUIBIIICTh BHUMAAKIB CKOJIIO3Y JIWCHO MPOJOBXKYE MPOrpecyBaTh
IPOTATOM KUTTS XBOporo. CHMNTOMH, SIKi CYNPOBOJIKYIOTH CKOJIIO3, BKJIFOYAIOTh
OUTh 1 MCUXOJOTIYHUM cTpec. Y BUKPHUBJIEHHSX Ha PiBHI IPyAHOr0 BiIAUTY XpeOTa
3HIDKEHA PYXJIUBICTh TPYAHOI CTIHKM 1 MOPYIIEHE PO3IIMUPEHHS TPYIHOI CTIHKU
3yCTPIYaIOThCS K BTOPUHHUHN €(eKT 3HUKEHOI CITMHAIBHOT THYYKOCTI.

3HIKEHE PO3MIMPEHHS TPYAHOI CTIHKM BUKIIMKAE PECTPUKTUBHY IUCHYHKIIIIO
JIET€HIB, sSIKa TPOIOpIIiifHA BEJIMYMHI BUKPHUBJICHHS, Ta MOXXE HACTaTH CMEPTh
BHACIIIJIOK Kap/110JI0T14HOT a00 JUXalbHO1 HEJIOCTAaTHOCTI, Koiau KyT KoO6b6a OiibIuii
Hik 70 rpagycis.

HapgiTp nerki abo momMipHi BUTIAJKH, K1 3aJIMIIAIOTHCS CTAaOUTBHUMHU, TTOB’ s3aH1
3 JIETEHEBOIO NHUCQYHKINIE€I0, BKIIOYAIOYM 3HIDKEHY J>KUTTEBY €MHICTh, 3HIDKCHY
3/IaTHICTh TEPEHOCUTH (PI3MYHE HABAHTAXKECHHS Ta, OKPIM TOTO, 3 PEIHIAMBYIOUOIO
TUXATBHOIO 1H(EKITIETO.

[lopymena pauxampbHa (QYHKIIS TPU  CKOJIO31 3a3BUYail  PO3BUBAETHCS
MOCTYIIOBO dYepe3 JACsSKWd dYac 1 TOMy BOHAa OE3CHMIITOMHA, II03asK XBOPI
MPUCTOCOBYIOTHCS IO 3HMKEHOI (YHKIIIT Ta HE YCBITOMIIIOIOTH Ili OOMEXEHHS; TOMY
KapJi0-ITyJIbMOHApHA HEJIOCTATHICTh MOXKE MPOSIBUTUCS HEOUIKYBAHO Yy BIATIOBIAb Ha

MMOYATOK JUXAJBHOT 1H(EKITi.

73



KoHcepBaTuBHe JIiKyBaHHSI Bilirpa€ NpoBiAHY PoOJIb NPH CTPYKTYPHHX
3MiHaX B XpeOTi Ha BCiX CTaAisIX CKOJIOTHYHOI Aepopmalii Ta BKIOYAE:

- TIKyBaJIbHY (13KYJIbTYPY LI0JIEHHO;

- Macaxx M'sI31B CIIUHU;

- eNlekTpocTuMyJisito M'sa3iB xpedbta (10 ceanciB 1 pa3 Ha 3 wmicsi);

- TUXaJIbHY TIMHACTHKY IIOJECHHO;

- MEIMKaMEHTO3HY Tepalrtilo.

OnHe 3 TPOBIAHMX MICIlb B KOMIUIEKCHOMY KOHCEPBATHBHOMY JiKyBaHHI
XBOPHUX CKOJIIO30M 3aiiMae JikyBaibHa (Di3KynbTypa, HampaBlieHa Ha CHPUATIUBUN
BIUIMB Ha OOMIHHI TpOLIECHM B OpraHi3mi, MOJIMIIEHHS TPOQpIKM  TKAHUH, Ha
3MIIIHEHHSI OKPEMHX TPyl M'S3iB, CTBOPEHHS M'I30BOTO KOpCeTa, BUPOOJICHHS
HAaBUYOK TMPaBUIBHOI IMOCTaBH, a TaKOX CIPUSE HEPBOBO-M'S30BIM 1 NMCHXIYHIN
piBHOBa3il. BpaxoByroun MOXIJIMBICTH ii caMmocTiiiHoro BukoHaHHs JIOK € enunum
3acO00M TOCTIHHOI, aKTMBHOI Ta MOTHBOBAHOI y4yacTl Malli€HTa B JIKYyBaJbHOMY
npoiieci. OcHoBHuMH 3acobamu JIOK e ¢i3nuni Bparwu.

Cytp 3aHsaTh (I3UYHUMH BIpaBaMud B  OaraTokpaTHOMY  (PI3MYHOMY
HaBaHTaXXEHHI, K€ CUCTEMATHYHO IMOBTOPIOETHCS Ta IOCTYMOBO IiJIBUIIYETHCS,
BUKJIMKAIOYW B OpPraHi3Mi JIFOJAUHU MO3UTHUBHI ()YHKIIIOHAIBHI, @ 4acOM 1 CTPYKTYpHI
3MiHM. B pe3ymbrari TpeHYBaHHS MEXaHI3MHU PETyJAIii HOPMali3yrThCs,
BJIOCKOHAJIIOIOTHCS, MIABUIYIOUN aJalTamiiiHi MOXJIMBOCTI OpPTaHi3My XBOPOTO 0
YMOB CEpe/IOBUIIA, SIKE TUHAMIYHO 3MIHIOETHCS. 3 OJHOTO OOKY O(OPMITIOIOTHCS Ta
3aKPIMUIIOIOTHECSA HOB1 @00 BIOCKOHATIOIOTHCS BXKE HAsIBHI PyXOBI HABUYKH, 3 APYTrOTO
— PO3BHUBAIOTHCS Ta BJOCKOHATIOIOTHCS Pi3HI (Di3WyHI AKOCTI (CHa, BUTPUBAIICTb,
IIBUKICTh, THYYKICTh, CIIPUTHICTh Ta 1H.), Kl BU3HAYAIOTh (PI3UUYHY Mpare3aTHICTh
Oprasizmy.

Marepianu Ta Meroaum Di3uyHi BOpaBH JAIOTh TO3WTUBHHUA €(EKT B
peaburiTallii, KoM BOHHM, MO-TIEpIe, aJeKBAaTHI MOXKJIMBOCTSIM XBOPOTO, a IMO-APYTe,
CTBOPIOIOTh TPEHYIOUY IO Ta IIIBHINYIOTh aJanTamiiiHi MOXIuBOCTI. Di3nuHi
BIIPaBU MOBHUHHI MPOBOAUTUCH MPU YMOBI JOTPUMAHHS HACTYMHHUX (PI310JIOTTYHO

OOTPYHTOBAHHUX TMEAArOTTYHUX MPUHIIUITIB:
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[nauBinyansHui miaxin go xsoporo. [Ipu po3po6irl peabiuniTamiifHoi mporpamu
HEOOXIHO BpPaxoOBYBaTH BIK, CTaTh, IOTO pyXOBY aKTHUBHICTb, XapakTep Ta CTYMHIHb
MATOJIOTTYHOT O MPOoLECy Ta PYHKII0HATBHI MOXKIIUBOCTI.

CeigomicTb. Jluiie cBioMa Ta akTMBHA ydacTh CaMOr0 XBOPOTO B IPOIIECi
peabuniTalii CTBOPIOE HEOOXITHUM ICUXOEMOIIIHHUI (DOH Ta MCUXOJOTTYHUI HACTPIi
peaburiTyeMoro, 10 MiABUILYE €(EeKTUBHICTh, peadUliTallifiHuX 3axoiB, SKl
BUKOPHUCTOBYIOTHCH.

[IpyHIIMI MOCTYNOBOCTI OCOOMMBO BAXKJIMBUA MpPH MiIABUILIEHHI (DI3UYHOTO
HAaBaHTAXCHHS 3a BCIMa HMOro ITOKa3HHKAMH: 00 €MOM, IHTCHCUBHICTIO, KIJIBKICTIO
BITPaB, YKCJIOM iX TIOBTOPIOBaHb, CKJIQJHICTIO BIIPaB K B MEKax OJIHOTO 3aHATTS, TaK
1 TIPOTATOM BCHOTO MPOILIECY peadimiTarrii.

CHCcTeMaTHYHICTh — OCHOBA JIIKYBaJIbHO-BITHOBITIOBAIBLHOI Tepallii MPOTATOM
BCHOTO Mpolecy peaburiTamii. Jlume cucTteMaTHYHO 3aCTOCOBYHOYHM  Pi3HI
peabuTiTaIliifH] 3aX0AW, MM MOXEMO 3a0€3MeYUTH JIOCTATHIN, ONTUMAaTbHUN IS
KOXXHOTO TIAIliEHTa BIUIMB, SKUM MiABUIIYE (YHKIIOHATBHUN CTaH OpPTraHi3My
XBOPOTO.

HuxmigaicTe. YepryBaHHsa poOOTHM Ta BIANOYMHKY 3 JAOTPUMAHHSIM
ONTUMAJIBHOTO IHTEpBaNy (BIAMOYMHOK a00 MDK JBOMa BIpaBaMHu, a00 MIDK JBOMa
3aHATTSIMH). SIKIO HACTyMHE 3aHATTA Npumnaae Ha (azy cymepKoMIeHcarlii, To
e(deKTH BiJ TpeHYBaHHS JOJAIOTHCA Ta (DYHKI[IOHATBHI MOXKJIHUBOCTI MiJBHUIIYIOThHCS
Ha HOBOMY, O1JIBIII TOCKOHAJIOMY PiBHI.

CuCTEeMHICTh BIUIMBY - BUOIp TPAaBWJIBHOTO BUXIIHOTO TOJOXKEHHS, MI0Ip
aJIcKBaTHUX BIIPaB, IMOCIIJOBHICTh 1X BUKOHAHHS.

HoBusna Ta pi3HOMaHITHICTH y mimOOpi Ta BUKOPUCTaHHI (PI3MYHUX BIIPAB,
to0t0 10—15% Qi3uunux BopaB TOBUHHI OHOBIIOBaTtHCI, a 85—90%
MOBTOPIOBATHUCS JJIS 3aKPITUICHHS TOCATHYTHX PE3YNIbTATIB peadimiTaltii.

[TomipHicTs BmMBY. @Di3W4yHI HABAaHTAKCHHS TIOBHHHI OYyTH MOMIPHUMH,
SKOMOTa OUIBII TPUBAIMMH, a00 HABAaHTAKEHHS NOBUHHI OyTH IpiOHMMH, IO

JO3BOJIMTB AOCAI'TH a,Z[eKBaTHOCTi HaBaHTAXXCHb CTaHY HaHiGHTa.
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[TpuHuun BceGiyHOCTI — mepeadavae BIUIUB HE JIMIIE HA ypaKeHUM opraH ado
CUCTEMY, ajie I Ha BECh OPraHi3M.

HaouHicTh Ta AOCTYNHICTH BIpPaB — OCOOJMBO HEOOXIJHA B 3aHATTAX C
ITHbMU.

IIpu moOymoBi mporpamMu  peaOlriTamiiHMX  3aX0AIB  HEOOXIAHO
IHIUBIAyaJILHO MIAXOAMTH A0 KOKHOro mnauienra. Ilpu audepenuiioBanomy
miIX01i HeOOXi/ITHO BPAXOBYBATH:

- BUJI CKOJIIOTHYHOI AeopMalliii;

- TUII CKOJIIOTUYHOI AeopMallii;

- mapameTpu nedopmarii, M0 XapakTepu3yrTh YpaKeHHS XpedTa B TPbOX
TUTOIIMHAX;

- CUJIOBY BUTPHUBAJIICTh M'SI31B CITMHU Ta )KHUBOTA,

- (pyHk11ito 30BHIMIHBbOTO quxaHHs (JKEID);

Bua ckogsiornunoi nedopmanii. BuzHauaernes 3a npuauHHUM GaKTOPOM
NMPOSIBY OPTOIEUYHOI MATOJIOTNiI:

1. Jedopmariii Ha TpyHTI BpOKEHOT aHOMAJIi PO3BUTKY XpeOTa, pedbepHOro
Kapkaca TpyAHOI KIITKH, TPYAUHU, a TAKOX CHUCTEMHHX BPOJKEHUX 3aXBOPIOBAHb,
IO TMIATBEPIKYETHCS HA PEHTTeHOTpaMax BIJMOBIIHUMU CTPYKTYpajJbHUMHU Ta
MOPQOJIOTTYHUMHU JaHUMH.

2. BuxpuBieHHs B pe3yibTaTi MEPEHECEHHX MOIIKOIHKEHb Ta 3aXBOPIOBAHb
xpeOTa Ta rPyIHOI KIIITKH, a TAKOXK XIPYpriyHUX BTPYYaHb PI3HOTO XapakTepa.

3. 3mina ¢opmu xpeOTa Ha TPyHTI HEHUPOOPTONMEMUYHOI maToJorii (pi3Hi
dopmu JILIT Ta miomariii, 3aXBOprOBaHHS CIUHHOTO MO3KY TOIIIO).

4. BuxkpurieHHs Ha (OHI BIKOBUX JIET€HEPATUBHO-TUCTPO(IUHUX 3MiH XpeOTa
(OCTEOXOHIPO3, OCTEOMOPO3 TOIIIO).

5. Jlepopmamii xpeOra, sSKki Hamexarb JO0 CaMOCTIHHOI HO30JOTii —
1II0ITATUYHOTO CKOJI1034.

Tun ckonioTHyHOT Kedopmarrii.

3rigHo 3 knacudikarieto Jlenept pot Bci ckomiotnuHi nqedopmariii xpedTa 3a

JIOKaJi3aIl€r0 MePBUHHUX AYT MOAUISIIOTHCS HA 3-X AyroBi Ta 4-X JyTrOB1 CKOII03U.
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IHapamerpu nedopmaiii, 0 XapaKTEepU3yIOTh ypa:KkeHHs XpedTa B TPbOX

MJIOLMHAX.
. y ppoHTaNbHIN TUIONIMHI BU3HAYAIOTHCS KyTH AyT nedopmarii 3a Cobb;
. B CariTaJibHI IUIONIMHI OLIHIOETBCS CTaH mpoduito xpedTa (cTaH

IpyAHOrO Ki0o3y Ta MOMEPEKOBOT0 JOPA03Y);

. B FOPU3OHTAIBHIN TUIOUIMHI BHU3HAYA€THCSI BUPA3HICTh poTalii XpeOIiB
B Jyrax BUKpHUBIIEHHA (BUcCOTa peOepHOro ropba Ta MONEPEeKOBOro BajlHMKa) 3a
JIOTIOMOTO0 CKOJIIOMETPY.

CwioBy BUTPUBAIICTh M'S31B CIIMHU Ta KUBOTA (CTaTUYHA BUTPUBAIICTH) —
BUKOPUCTOBYIOTh JIJISl OI[IHKH CTaHy OKPEMHX M'SI30BHX TI'DYI Tyily0a Ta 4epeBHOTO
npeca.

OyHuk1ito 30BHIIHROTO quxaHHs (QKEJI) — MeToauka OLiHIOE CTaH AUXaTbHOL
CHCTEMH 32 JIOTIOMOTOI0 CITipOMETpa.

3a JaHMMH OTPUMAHUMH ICIS OOCTEXEHHS JITed 31 CKOJIOTUYHOIO
nedopmMaliiero xpedTa, KOKHOMY TaIllEHTY pPO3POOISEThCA IHAWBIAYaJbHUN TUIaH
peaburiTaniiaux 3axofiB. di3uuHi BOpaBu MiAOUparOThcs AUEpeHIiioBaHO, B
3QJIEKHOCTI BIJl BHJY, THITY, CTYIEHS CKOJIOTHYHOI aedopmaillii, BpaxOBYHOUH
(GyHKITIOHAIPHI ~ TTOKa3HUKH  KapJi0-pecIipaTopHoi Ta M S30BOI CHCTEM, Ta
BPaxOBYIOUYH BUPAXKEHICTH AedopmMallii B TPhOX IIJIOIMIMHAX.

Pe3yabTaTn 10C/iIKeHb TA iX 00rOBOPEeHHA

Bu3HnaueHHs KyTa BHKPHUBICHHsS XpeOTa Ha peHTreHorpami, Io 3po0JieHa B
MpsMif TPOEKIIil B MOJOKEHHI CTOSIYM, TMPOBOSATH JBI JIiHII MapaielbHO MOBEPXHI
HEUTpaTbHUX XpeOliB (BUINE 1 HWKYE AYyTU BUKPUBJICHHS); MEPHEHAUKYISPHU, SKi
BIIHOBJICHI JIO IIUX JIiHIH, CTBOPIOIOTH KYT, IO BIJIIMOBia€ KPUBHU3HI XpeOTa pUCYHOK
1 (To6TO KyT CKOJ103y BU3HAYAETHCSA MIXK JIHISAMH, sIKI BIITHOBJIEHI MiJ KyToMm 90° 3

TJIOMA0K HEUTpaIbHUX XPeOIliB HA BEPXHIN 1 HUKHIN HAIIBAYraX BUKPUBJICHHS).

77



BepxHHii HeATpaTLHHIT Xpedellk

BepunHa gedropmanii

HivkHill HeATpaTbHII Xpedellb

Puc. 1. BuzHaueHHs1 KyTa BUKpUBJIeHHs xpedTa 3a Cobb

BusHadueHHS 3arajbHOT CHJIOBOT BUTPUBAJIOCTI M'S3iB CIUHU. [IJIsl BUKOHAHHSI
TECTy JINTUHA BKJIAJIAE€THCSA HA KYNIETKY BHHM3 OOJUYYSM, TaK, 00 BEPXHS YaCTHHA
Tysy0a 10 rpebeHIB KIyOOBUX KICTOK 3HaxXoawiiacs rosa omnopu. Horu QikcyroTscs
nociigHuKoM. Pyku Ha mosici. JIMTHUHI CTaBUTHCS 3aBJIaHHS - HAIPYTOI M'S31B CIIUHU
yTPUMYBaTH TyJy0 Yy TOPHU30HTAJIbHOMY IOJOXKeHHI. Yac yTpuMaHHsS Tynyba B
TaKOMY TIOJIO’)KCHH1 3a CEKYHJIOMIPOM 1 BU3HAYa€ 3arajibHy CUJIOBY BUTPHUBAIICTH
M's131B-pO3TMHAYIB CITUHHU.

Busnauenns cuinu M's3iB Tyay6a (mpaBoi 1 J1iBoi CTOpiH). s OIIHKH CHIIH
M's131B Ty 1y0a mpaBoi 1 J11BOi CTOPIH IUTHHA YKJIQJa€Thcs Ha OiK, pyku Ha mosc. Horu
(bIKCYIOThCS TOCTITHUKOM. JIMTHHI CTaBUTHCS 3aBJIaHHs - HANPYrow M'SI3iB TyinyoOa 3
OJIHOTO OOKY, YTpUMYBaTH oro Ha Bucy. Yac yTpuMaHHS Tyiy0a BU3HAYa€ThCSA TaK
caMo, SK 1 IIPW BU3HAYCHHI 3arajbHOi CHJIOBOI BUTPHUBAJIOCTI M's3iB criuHH. [Ipu
IIbOMY TIOPIBHIOETHCS CHUJIOBA BUTPHUBAIICTh IIPU yTPUMAaHHI Tijla HAIPyrow M's3iB
paBoi 1 JTIBOT CTOPiH.

BusHaueHHss CWJIOBOi BUTPHBAJIOCTI M'A31B  YepeBHOro mpeca. Tect
BUKOHYETHCS 3 BUX1THOTO IOJOKECHHS JIe)Kaun Ha CIIMHI, yIop 1Mo3aay, Ha 3ITHYTI 10
90 ° B MKTHOBUX CYrao0ax pyku (MepearIiads).

Jlononi BmparoTecs B mijpiory. [liqusatu npsmi Horu mig KyToM 45 © (rojoBy
Haszaja He 3akuaaTtH). Yac yTpuMaHHS HIT y TaKOMY TOJIOKEHHI 32 CEKYHJIOMIPOM 1
BHU3HAYA€ CHUJIOBY BUTPHUBAIICTh M'S3IB WepeBHOro mpeca. Pe3ynmbraté mpuKIamy

BUMIpPIOBaHb HaBeJIeH1 y Tabmuili 1.
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Taoauus 1
Cepenni nngpoBi NOKa3HMKH 3arajJibHOI CHJIM M'A3iB, 110 YTPUMYIOTh
xpeldeT y BepTUKAJIbLHOMY M0JI0KEHHI

8 9 10 11 12 13 14 15 16 17

POKIB | pOKIB | pOKIB | POKIB | POKIB | POKIB | POKIB | pOKIB | POKIB | pOKiB
JliBuit 1297 270" | 17417 | 1557|1557 |2°44"| 28" | 2’8" | 2’8" | 2'%"
01K

[paBwuii 1’4" | 1727711357 1°49" | 1'59" | 228" | 2’5" | 2’5" | 2’5" | 2’5"
01K
Yepesuuit | 1713717137 10°56" | 054" (0743”7 0°57" | 0°537|0°53" | 0°53"| 0°53"

npec

Cnuna 3716737247 | 37377 5°52" 147247147207 | 4’17 | 4'1" | 41" | 4’1"

XKutreBa emuicth neredb (JKEJI) — MakcuManbHa KUTBKICTh Ta3y, Ky MOXHa
BUIUXHYTH TICIS MaKCUMaJIbHOTO BIWMXY. MeToauka OOCTEKEHHS: IiCis
MaKCHUMAaJIbHOTO BJIMXY POOUTHCS MAKCUMAJIbHUI BUIUX Ta BU3HAYAETHCS KUIBKICTD
ra3zy, 10 BUIUXA€ThbCS. BU3HAUEHHSA TNPOBOAMTHCS JEKLIbKAa pa3iB, BPaXOBYETHCS
makcuMmaibHa BenmunHa JKEJI. Benmnunna XKEJI 3amexuTh Bix BIKY, CTaTi, pOCTy Ta
Bard Tija, a TaKOXX BiJl TTOJIOXKEHHsI TiJIa TIPH OOCTEKEHHI (JIe)Kauyu BOHA HUXKYA, HIXK
CUASYM Ta CTOSA4YM), ToMy Bu3HaueHHA JKEJI MOBUHHO NPOBOAUTHUCH 3aBXKIU B
OJIHOMY 1 TOMY >k TloiokeHH1. Benmmuuna XKEJI y aiTelt oqHOTO BIKY 3aJ€XKHUTh BiJ 1X
(GI3MYHOTO PO3BUTKY, KOHCTUTYIIII Ta TpeHOBaHOCTI. B mybepratHOMy mepioni y
xmormiB JKEJI Oimbmma, HiK y miBdar. Y gited 7-11 pokiB me 30epiraeTbes
KOHycomofAiOHa ¢opMa TpyaHOi KIITKM 3 BIJHOCHO MajldM HaxuioM pebdep. Y
MiUTITKIB TPY/AHA KIIiTKa HaOyBa€ Moa00u 3 MIIIHAPOM, 30UTBIIYETHCS HAXUI pedep,
3pocTae cuiia quxanbHux M a3iB. i dhakropu 3a0e3meuyroTh 30UTbIIIEHHS PE3EPBHOTO
00’eMy BIMXY Ta BHIHXY.

BucHOBKY Ta nepcneKTUBH MOJAJBIIOI0 PO3BUTKY

Takum ywmHOM, (di3wyHa peabimiTallis NalieHTIB 3 Acdopmaliiero XxpedTa
MOBMHHA TIPOBOJWTHCH Ha TPABWIBbHIN METOAMYHIA OCHOBI, OyTH cmpsiMOBaHa Ha
KOMIICHCAIlII0 MAaTOJOTIYHOrO0 MPOIECY UUISIXOM 3MIIHEHHS M'SI31B CIOHHU Ta
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YEepeBHOIO0 TMpeca, BIAHOBIECHHA M'I30BOi pIBHOBaru pa3oM 3 TPEHYBaHHSAM
JISUTBHOCTI CEPUEBO-CYIMHHOI, AUXATbHOT CUCTEM Ta OPTraHi3My B IIUIOMY.

KoxHoMy manieHTy HEOOX1IHO MiAOMpaTH MpOorpamy KOMILIEKCHOI (13UYHOL
pealburiTallii, CIUparOYuch Ha pe3ysbTaTH (HYHKI[IOHATBHUX MPOO 3 HABAHTAXKECHHIM
CEpIIEBO-CYIMHHOT CUCTEMH, a TaKOXX Ha JaHHI JOCIHIJKEHHS CUJIOBOI BUTPUBAJIOCTI
M’s31B TyllyOa, TOMY IO peaduIiTaliiiHl 3aX0u, Kl MPOBOASTHCI 0€3 ypaxyBaHHS
BUTPUBAJIOCTI M’ SI30BOT CUCTEMH, J1al0Th HETATUBHUM €(EKT.

Bukopucranuga po3poOieHux mporpam peaOuriTamii  J03BOJISIE  OLIBII
KOMIUIEKCHO Ta €(QEeKTUBHO NIAXOAUTH [0 peaduriTanii NamieHTIB 3 PI3SHUMU
(GyHKIIIOHAIBHUMU TUIAMHU CKOJII031B, [0 MO3WTHUBHO BIAOMBAETHCS HA KIHIIEBOMY

pe3yiabTaTi KOMIUIEKCHOT peadiiTaltii.
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YK 618.3: 616.6 - 022
POJIb BUTAMUMHA D B PETPOAYKTUBHOM 310POBBE KEHIIIUHbBI

I'agpromos JI. H.

Cenuyk A. 5.

Kanrw:xnasa B. H.

boiiko B. H.

Kadenpa akymepcTBa 1 THHEKOJIOTHU

UBYVY3 «KueBckuil MEAUIIMHCKANA YHUBEPCUTET

CaotictBa BuTamuHa D ogHu u3 Hanbosee U3ydeHHbIX U 00CYX AaeMbIX TEM B
o0nacTu 3a00JIeBaHUM KOCTHO-MUHEpAIbHOr0 MeTabonau3Ma B mMupe. OCHOBBIBAsCh
Ha yTBEP>KJEHUS BEAYIIETo crieruaiiucTa no Butamuny D, npodeccopa bocroHnckoro
yauBepcutera (CLIA) Maiikna Xonuka, ButamMmuH D OblT BakHEWIIUM (haKTOpOM
HBOJIIOIIMM TIO3BOHOYHBIX, Korjga am¢uOuu BBIIUIM W3 BOJAbI Ha cymy. Ero
OpoaylHpoBaja ofaHa U3 Hauboliee paHHUX (POPM KU3HU — PUTOIIIAHKTOH, YTO JaeT
OCHOBaHHE CYMTATh BUTAaMUH D oHUM U3 HaiipeBHEUITUX OUOJIOTHYECKH aKTUBHBIX
BemiecTB [1].

3a mociieHUEe CTO JIET AaHHBIE PO OOMEH 3TOr0 BUTAMMHA, TaK K€ POJb
pa3HbIX (PEPMEHTOB, AKTUBHBIX M HEAKTUBHBIX META0OIMTOB M PELENTOPOB K
BuTaMuHy D cTanm J0cTaTodyHO M3y4deHHBIMHU. brmarogapsi S ToMy OTKpPBLJIOCH TOJIE
JUTSL ICCIIEIOBAaHUM MYyIbTHOPTraHHbIX 3 PekToB BUuTamuua D.

Hctopusi oTKkpbITHS BUTAaMUHA d.

O Butramuue D BrnepBbie 3aroBopuiv B Havajge XX BEKa MOCIE psaa HAyYHbIX
orkpbiTuii. B 1913 r. AmepukaHckuii y4eHbId Onmep MakKoTyM BIIEpBbBIE
OOHapy>XuJl B PBIObEM KHMPE BUTAMHUH A U <GKAPOPACTBOPUMBINA (PAKTOp poOCTay ¢
aHTUpaxuTUYecKuMu cBoiicTBamu. B 1918 r. anrnmiickuii BetepuHap OnaBapn
Mennenbu mpuien K BBIBOJY, YTO OT paxuTa HE CTpaJajlud TOJBKO Te COOaKH,
KOTOPBIX KOPMMJIHM pBIOBMM JKHpPOM, U, TakuM oOpa3zom, MemieHOu caenan
3aKJIIOYEHUE, YTO AaHTUPAXUTHUECKUMH CBOMCTBaMH O0OsagaeT nuO0 BUTAMHUH A,
100 KaKoe-TO CBsA3aHHOE ¢ HUM BemectBo. B 1922 r. Dnmep Makkoiuiym mnpoBen
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HKCIIEPUMEHT C MOPLUEN pbhIObEro Kupa, e BUTAaMUH A ObLI HEUTpanIU30BaH, U
MocJie MOJYyYeHHUs] JAHHOrO MPOAYKTa co0aku ObUIM H3JIeYeHBl OT paxuTa. B
pe3yibrare psjaa HaOMIOACHUN ObUIO OKa3aHO, 4YTO 3a H3JIEUEHHWE OT paxuTa
OTBEUYaeT HE BUTAMUH A, a APYroi, HEM3BECTHBIN paHee BUTAMHMH. Tak Kak 3TO ObLI
YEeTBEPTHIN MO CUETY BUTAMHUH, OTKPBITHIA YYEHBIMU, €MY JaJId Ha3BaHHE YETBEPTOU
OykBbI JaTuHCckoro andasuta — D [2]. B 1923 r. amepukanckuii 6moxumuk ['appu
CteHOOK B CBOMX 3KCHEPUMEHTAaX Ha KpbICaxX MPOJEMOHCTPUPOBAI, YTO OOIyUYEeHUE
NUIIM yIbTpadUoIeTOM yBEIIMYMBAET COJIepKaHue B HeM BUTaMuHa D, mo3BosisAs uM
u3neYuThes oT paxuta. [IpumepHo B 1o ke Bpems A.®. I'ecc u CrenOok aokazaiu,
YTO YEJIOBEK MOXKET MOJIy4aTh BUTAMUH D W3 COJIHEUHOro CBeTa, MPUYEM BTOPOU U3
HUX TOJYYWJ TMAaT€HT Ha METOJ OOJydeHHs YIbTPaQUOIETOM MOJOKa U APYrHX
KUPHBIX TPOAYKTOB C LENbIO YBEIWYEHUS B HUX COJEPKAHHUS «COJHEUYHOTO
BuTamuHay. B 1928 r. A. Bunnayc 3aBepimit muki paboT 1Mo BbIEICHUIO BUTAMUHA
D u ycTaHOBIEHUIO CTPYKTYpPbl PACTUTEIBHBIX CTEPUHOB WU CTEPOUIOB, OIUH M3
KOTOPBIX, 7-AETUAPOKCUXOJIECTEPOII, SIBIAETCS MPEIIIECTBEHHUKOM BUTaMuHa D —
3a yto ObUT ymoctoeH HoOeneBckoil mpemuu mo xumuu [3]. B pesynbraTe 3THX
UCCJIeIOBaHMN OblIa JI0Ka3aHa, BbICOKAas 3HAYMMOCTh BUTamMuHa D B perymsiuu
dochopHO-KaTbIIIEBOTO 0OMeHa elie Oosiee cTa JIeT Hazall, OJIHAKO POJIb BUTAMHHA
D kak OMONOTHYECKH aKTHBHOTO TOPMOHA €Ill€ OCTaBajiach  HEBBIICHEHHOW 0
KoHI[a 60-X TT. mpouuioro Beka. bomnpioe 3HaueHue B pelieHu 3Toro Bompoca B 60—
80-x rr. umeno uccnenaopanue J. Lund, H.F. De Luca, koTopbhle M3y4Yuiau 3TaIbl
MeTtabonu3ma BUTaMHHAa D ¥ J0Ka3alu €ro sepHYIO JOKAJTU3alUI0 B Pa3IUYHBIX
TKAHSX.

B 1979 rony Cramnd nokasan ToT (HakT, 4To OOJIBIIMHCTBO TKAHEH OpraHu3Ma
coaepkaTt ButamuH D.

OTO OTKpBITHE TMOCIYKHUJIO OTIPABHOM TOYKOM JUIsl IOMCKAa HE TOJBKO
KJIACCUYECKUX (KAIBIIMEBBIX), a U HEKIacCuIeckux 3(pdekroB Buramuna D.

AKTYaJIbHOCTB NP00JIeMbl

PacnpocTtpanennocts nedunurta BuTamMuHa D BcTpedaercs y mpencTaBuTeneit

Pa3IUYHBIX pac, HECMOTPS Ha reorpauyecKyro MUPOTY MPOKUBAHUS MPEICTABIACT
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co00l pPACHPOCTPAHEHHYIO HYTPHUIMAIbHYIO HEIOCTATOYHOCTh B Mupe. CoriacHo
naHHeIM uccnegoanus npo¢. B.B. IloBoposHioka, onmyOnukoBanHbeie B 2013 rogy
81,8% ykpaunues crpagatot aeduiurom, 13,6% UMEIOT HETOCTATOYHOCTh U TOJIBKO
4,6% UMeroT HOpMaJIbHBIA YPOBEHb BUTaMUHaA D B cbIBOpOTKE KpoBH [4].

Cornacno ganueiMm BO3 (2014), 6onee 2 MUUIMApI0B YETOBEK HCIBITHIBAIOT
neUUUT MHKPOIJIEMEHTOB, WM «CKPBITBIM TOJOI», BCJIEACTBUE HEXBATKU
B OpraHM3Me BUTAMUHOB WJIM MUHEPAJIOB.

B 2012 roay B Ilonpmie mpoxoawsia HaydyHO-IpakTHYecKas KOH(epeHIUs
«Butamun D — MUHUMYM, MakKCUMYM, ONTUMYM» MPU YYaCTHUU YUEHBIX U3 Pa3HbIX
CTpaH MHUpa, Ha KOTOPOU MOJAHUMAIUCh BOMPOCHI YTBEPKACHHUS PEKOMEHIOBAaHHBIX
neyeOHO-podUIaKTUUeCKUX 103 BUTamMuHa D nns sxkureneit crpan LlenTpanbHoii
EBponbl.  Pesynbrarom  koH(pepeHIMM ObUIO MPEIJIOKEHO OIEHKAa YpPOBHS
coliepkaHusi BuTaMmuHa D B CHIBOPOTKE KPOBH.

Taoauna 1. Ouenka coaep:kanus 25 (OH) B cbIBOPOTKE KPOBH.

Conepxanue 25 (OH) D3 B chIBOpOTKE KpOBU
Hr/mn Hwmonb/n
Hedurur <20 <50
Cyb6onTuManbHBI YPOBEHB 20-30 50-75
OnTruManbHbId YPOBEHb 30-50 75-125
Bricokoe comepxanue 50-100 125-250
OnacHblll ypOBEHb >100 >250

Ha Bcex atamax (opmupoBaHus opraHu3Ma >KEHIIUHBI, OT 3MOPHOHAIBLHOTO
nepuoAa A0 TiIyOOKOM CTapocTH, BUTaMMH D wWrpaer BaKHEWIIYIO pOJb.
Henocrarounocte win AeQUIMT ATOrO BUTAMHWHA HA KaXIOW CTaAUM >KU3HU
COTIPOBOXKJIACTCS PA3BUTHEM JHUCMETA0OIMYECKUX PACCTPOMCTB, YBEITUUYCHUEM
KapJIUOBACKYJISIPHOTO ~ PHUCKA,  BEPOSITHOCTHIO  pPa3BUTHS  HOBOOOpa30BaHUI
SHIOMETPUS, MOJIOYHON JKelie3bl, SIMYHUKOB, TOJICTOTO KHILEYHHUKA U JAPYrUX

runepnpoarudepaTuBHBIX 3a00neBanuil. ECTh psan vicciieoBaHui, MOATBEPKIAIOIINX
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B3aUMOCBSI3b MEXIYy AeUIUTOM BUTamMHHA D U QyHKIIMOHUPOBAHHEM TOJIOBHOTO
MO3ra, TaK K€ MpolecCaMu CTapEHUS.

K HemocraTounoctu ButamumHa D 0c00eHHO 4YyBCTBUTEJIbHbI TaKHe
rpynmsbl.

- HaXOJSIIUECs Ha TPYJTHOM BCKapMJIMBAHUU;

- OKEHIIWMHBI CTapiiei BO3PACTHOM KaTEropuM, IOCKOJLKY 3peliasg KoxKa
HECIocoOHa CUHTE3UpoBaTh BUTAaMUH D B goctatouHoM konudectBe. C BO3pacToMm
COKpaIlaeTcs BpeMs peObIBaHUS Ha CBEKEM BO3/IYXE;

- JKEHIIUHBI C TEMHON KOXeEH, TaKk KaK HACBIIEHHAas MEJIAaTOHUHOM KOXa
CHIDKaeT cuHTe3 BuTaMuHa D 10 99%, o nanueiM (Clemens ¢ coaBropamu, 1982);

- OKCHINMHBI,  KOTOpPbIE  OTPAHUYCHHO  MPEObIBAIOT  HA  COJHIE
(mpecTaBUTEIILHHULIBI PEIIUTHH, a TAK)KE MPOKUBAOIINE B CEBEPHBIX IUPOTAX;

- pu 3a00JIeBaHUSAX, KOTOPHIC COMPOBOXKIAIOTCS HAPYIIEHUEM YCBOSEMOCTH
JUTIAIOB.

- )KeHIIMHBI ¢ uHIeKcoM Macchl Tena (MMT) >30. [Ipu oxupenun ButamuH D,
NOCTYNAIOIUKA C €10 WIM MpernapaTamu, B MEPBYIO odepelb ACHOHHPYETCS B
KUPOBYIO TKaHb.

BoABIIMHCTBO KEHIIMH [JI1 COXPAHEHUSI MOJOJOCTH KOXHU TOJB3YIOTCS
COJIHIIE3AIIUTHBIMU KpEeMaMH HE TOJbKO B BECEHHE-JETHUH TMepuoJ, a Ha
NPOTSKEHUU BCETO TOJa. DTO OTPAaHUYMBACT BO3MOXKHOCTH KOXKH JJII CHHTE3a
ButamuHa D. B VkpamHe HeT MaccoBOro MmpoM3BOACTBA MPOAYKTOB, KOTOpPHIE
YAOBJIETBOPSIIOT NOTPEOHOCTh HaceneHus:i B BuTamuue D. Te mpoayKThl, B KOTOPBIX
0OJBIIIOE KOJMWYECTBO BUTaMHHA D (me4eHb TPECKH, MUKW JIOCOCH), HENOCTYITHBI
ITUPOKOMY HACEJICHHIO JUIsl €KeTHEBHOTO yroTpeOaeHus. Bee atu paxTopsr co3gator
ycnoBus 1715t hopMupoBanus nedunmra ButamuHa D.

Metaoonusm ButammHa D. CymecTByloT [aBa MNpeKypcopa aKTUBHOIO
Butamnaa D — Buwramun D3 (Xomekampmudepon) u Butamun D 2
(Oprokanbiudepost). Butamun D3 cuHTE3upyeTrcss B KOXE€ MOJ BO3JICHCTBHEM
ynbpTpaduoneTa. JnmuHa BOHBI yIbTpadHUOIETOBON YacTH CIeKTpa cocTtaBiseT 290-

315 am. [IpoHuKas B KOXY U30MEPHU3YIOT 7-IETUAPOXOIECTEPON B mpeBuTamMuH D3,
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KOTOpbI TOTOM myTeM ¢oTonusa koHBeptupyercss B D3. Taxxke Butamun D3
COIEPKUTCSI B NPOAYKTaX MW MNHILEBBIX jno0aBkax. [locTymneHue B Opranusm
BUTaMHUHa D2 TONBKO MCKIIOYUTENBHO C MPOAYKTaMHU U MUILEBbIMHU JoOaBkamu. Ha
€ro CHHTE3 COJHEYHOEe Hu3iIydyeHue He Biuuser. (O0a mpeAllecTBEHHHKA IpU
MOCTYIUIEHUU B KPOBSIHOE PYCJIO COEAMHSIOTCA C BUTaMUHOM — D cBs3yrommm
komnoHeHToM (VDBP), xortopsiii Tpancnoptupyer ButamuH D B nedenn. B
renaTouuTax MPOUCXOJUT KOHBEpTauus BuTamuHa D 25- rugpokcuiaszoit B 25 —
ruapokcuButaMud D — 25(OH)D (kanbiuanosn), KOTOpPBIA SIBISETCS OCHOBHOM
UpKyaupytome popmoit Buramuaa D u 6uomapkepom D — craryca. Kansuuauon
cuMTaeTcsd OMOJOTMYECKM HEAKTUBHBIM M TpeOyeT mnpeBpamieHus 1 — anbdpa —
TUAPOKCHIIa30M B Onosiorndecku aktuBHyto popmy 1,25 (OH)2D (kanbuutpuom) BoO
BHYTpEHHEH MeMOpaHe KJIETOK IPOKCUMAIbHBIX KaHAJbIEB TMOYEK M B JIPYTHUX
TKaHAX. AKTUBHOCTh | — anb(a — ruApoKCcHUia3bl MOACIUPYETCS MapaTTOPMOHOM U
dakTopom pocta dudpobnacro. I'mapokcunsamus 25(OH)D u 1,25(OH)D B 24,25
(OH)D3 u 1,24,25(0OH) D3 — siBnsieTCsi OCHOBHBIM MEXaHU3MOM M TIEPBBIM I11aroM Ha
NyTH UHAKTUBALUA METa00NIUTOB BUTaMuHA D, 4TO MPOUCXOIUT NPHU y4acTUHU BCEX
KJIETOK-MHUILIEHEN.

Ha ceroansimnmii AeHb JOKa3aHO, YTO MPAKTUYECKH BCE TKAHU OpraHU3Ma
skcrpeccupyroT VDR (penientops! k Butamuny D) u nposiBisirotr 25(OH)D-1 -anbda
— T'MJIPAKCUJIa3HYI0 aKTUBHOCTb, 3HAYUT M BO3MOKHOCTh reHepuposats 1,25(0OH)2D
BHe mouek. Excmnpeccus skctpapeHanpHoro CYP27B1 He 3aBUCHT OT BIMSHUSA
KaJIbIIMA M B OTJIMYUE OT MOYEYHOTO, PEerynupyercs crenuduueckumu pakropamu,
KOTOpBI€ BKIIFOYAIOT B C€0s1 CUTHAIBHBIE MOJIEKYJIBI BOCTIAIMTENILHOTO OTBEeTa. Takke
DKCTpapeHalbHbIE TKaHW HWMEIOT CcrmocoOHocTh Katabommsuposath 1,25(0OH)2D
nytem okcrpeccun CYP24Al1. DTOT BakHBI MEXaHU3M YMEHBINIAET ayTo- W
napakpunnbie curiaisl 1,25(0OH) u noTeHuManbHoe BIUSHUE JIOKAIbHOTO

CUHTE3a TOPMOHA Ha MUPKYISIUIO0 aKTUBHOU (opmbl BUTamMuHa D, ymenbimas
PUCKH pa3BUTHS TUIIEPBUTAMHUHO3A.

N3BectHO, uTo mnokambHas mnpoaykuus 1,25(OH)2D conpoBoxmaeTcs ero

coenuHeHueM ¢ VDR wu oTBewaer 3a peryisuuio npubnuzutenbHo 2000 reHos,
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KOTOpbIE OEpyT ydacTue B Pa3HOOOpa3HbIX MeTabOIMYECKHX IMpoleccax. Takum
00pa3oM MposIBIIsSIeTCs] OOJIBIIMHCTBO HEKAJIbIUEBBIX CBOWCTB BuTaMuHa D. Mmerorcs
nokazarensctBa, uto 1,25(OH)2D He TonbKO MOAENUpYyeT KIETOYHBIA pOCT U
muddepeHnranrio, a 1 CTUMYJIUPYET UMMYHHYIO CUCTEMY. Peryiaupys npoayKiuro
oeranedeHcuHa u KaTeTuIUAnHa u MOYJISILIUH OPOIYKIUU
MIPOTHUBOBOCIHAIUTENbHBIX ~ LUTOKMHOB  WMJI-4, WJI-5.  JIONOJHUTENBHO  OH
CTUMYJUPYET CHUHTE€3 HWHCYJIMHA M aKTUBHOCTb JIUM(OUUTOB. IDTH OTKPBITUS
O0OBSICHSIOT 0OJBIIMHCTBO A PekToB BuTamuHa D u ero acconmaruio co CHUKEHUEM
(akTOpoB pucka OONbIIMHCTBA Oosie3He [5].

Biausinue BuTammnua D Ha penpoayKTHBHOE COCTOSTHHE KeHIIUHBI

bonee neranbHO paccMOTpuUM BIMAHHE BUTamMuHa D B pasHble mepHOIbl —
JIETCTBO, MEHapXe, MOAPOCTKOBBIN BO3PACT, PENPOAYKTUBHBIA U B MEHONAY3aIbHBIN
nepuo.

JleTcKuil M MOAPOCTKOBLIN BO3pPACT

[IyGepraT — 3TO OypHBIX TIepeMeH B KOrja ACTCKUN OpraHu3M MNPOXOAUT
MOCNIEIOBATeNIbHO ~ CTaJMM  JIOCTUTas  PENmpoayKTUBHOM  3penoctd.  Kpome
reHeTHYeCKnX (aKkTOpoB, OOIIEU3BECTHO BIMSIHUE OKpYXalolled Ccpeasl Ha
cTaHoBlieHHEe MeHapxe. Kpome 3aBUCMMOCTH OT  KJIMMAaTUYECKOW  30HBI,
HKOHOMHYECKUX, COIIMATIBHBIX (haKTOPOB, MEHAPXE 3aBUCHUT OT CTaTyca  BUTaMHUHA
D. Ectb psia uccneqoBaHuil yOeAUTENbHO JIOKA3bIBAIONINX, YTO HEAOCTATOYHOCTH
BuTamMuHa D TecHO cBsi3aHa ¢ pa3BUTHEM OXXKHPEHHUEM y JeTell U Kak CIeICTBUE
aBisgeTcst GaKTOPOM paHHEro myOepTaTa ¥ pa3BUTHEM MHCYIMHOPE3UCTEHTHOCTH [6].
bruoMexaHu3M 3TOro B3aMMOJEHCTBHS IMOTEHLUAIBHO MOYKET BKJIIOUYUTBHCS MyTEM
aKTHUBALIMM TOPMOHOB )XKMPOBOM TKaHHW. HeKoTopble ucciaenoBaHus CBUIETENbCTBYIOT
O HEraTMBHOM accolMalMu BUTaMHMHAa D W ypOBHEM KOHIIEHTpAIlMd TOPMOHA
KUPOBOM TKAaHHU JICTITUHA, OJIHAKO MOKAa HE U3BECTHO BO3MOKHOCTh BIIUSHUS JIENTUHA
M aJUIIOHEKTHHA Ha ycBamBaeMOCTh W 3(dektsl Butamuaa D [7]. YuuteiBas TOT
¢axT, uTo nucbdanaHc NPOAYKINN OMOJOTMYECKH aKTUBHBIX BEIIECTB KUPOBOM TKAaHU
MOTEHIIMAJIBHO CBA3aH C Pa3BUTHEM OHKOJOTMYECKHX 3a00JIeBaHUI, MCCIIEIOBAaHUS

HalpaBJICHHbIC HAa U3y4yeHus neduimra ButamuHa D, MmoryT ctaTh oTIpaBHON TOUKOI
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B mnpuMmeHeHuu BuTamuHa D, kak MeTroma paHHeW NPOPWIAKTUKU pPa3BUTHUSA
3JIOKQYECTBEHHBIX OIyXOJIEH.

Tak kak penentopsl K BuTamMuHy D, ObUIM HaiiileHBI B pa3HBIX YaCTIX
TOJIOBHOT'O MO3Ta, BKJIIOYAs TUMOTAIAMYC, MOXXHO MPEINOJI0XKUTh, YTO BUTaMUH D
ABJISIETCS HEUPOIHIOKPUHHBIM  PETYJIATOPOM T'OHAJAOTPONHON cucteMsl [8,9].
CBolicTBeHHast AJi1 MOAPOCTKOB JAOMJIBHOCTh HEPBHOM CUCTEMbl TaKXK€ CBs3aHa C
HEJIOCTATOYHOCThIO BuTaMuHa D. JleBouku — moapoctku, koTopeie nmoaydanu 50 000
ME Butamuna D B Hegento Ha NpOTsHKEHUU 9 Henenb, BO BpeMs Ompoca Mo pa3HbIM
HmIKajgaM JIENPEeCCUHd JEMOHCTPUPOBAIM JIOCTOBEPHOE YMEHBIIEHUE CTENEHU
IPOSIBIEHUS JENPECCUBHBIX cuMOTOMOB [10].

HeratuBHble mocneacTBus neduiura BuTtamMuHa D B JI€TCTBE MOTYT
COTIPOBOXK/IATh YKEHIIMHY Ha MPOTSHKEHUU BCEW MallbHEHINIEeH JKU3HU, CIIOCOOCTBYIOT
WUHCYJIMHOPE3UCTEHTHOCTH, OKUPEHMUIO, CEPICYHO-COCYTUCTHIM u
npofudepaTtuBHBIM 3a00JIEBAaHUSAM. Y CTaHOBJICHO, 4TO TOoJbko 50% neBouek 9-13
aet u 32% neBouek 14-18 et mosydaroT qocTaTouHoe KoiandectBo BuTtamuaa D (200
MO wmm 5 mr) exxenneBHo [11]. Takum oOpazom, AJisi CTAHOBJICHUS PEIIPOTYKTUBHOM
(GYHKIIMU €BOYKM HEOOXO0AuMO oOpariaTh BHUMaHHWE Ha KOHIEHTPAIMIO BUTaAMHHA
D B CBIBOPOTKE KPOBH.

PenpoaykTuBHBINI BO3pacT

Cunapom MOJIMKACTO3HBIX SAMYHUKOB — ABJISIETCS Hauboee
pPacpOCTPAaHEHHON AHAOKPUHONATUEN CpPEIH KEHIIMH PENpOIyKTHBHOTO BO3pacTa
(wactoTta B momymsiiuu — 514%), KoTOpasi CyIeCTBEHHO BIHMSET Ha (EPTHILHOCTS,
pPa3BUTHE WHCYJIUHOPE3UCTEHTHOCTH, MOBBIMIAET KapAUOMETA0O0IMYECKHUE PUCKH U
PHUCK pa3BUTHs paka sHgomeTpusa. Kpome storo, xenmud ¢ penotunom CIIKS u3-3a
aJIOTIeINU, TUPCYTU3MA, aKHE U OKUPEHUS OYEHBb BOJHYIOT MPOOJIEMBI C TIPUHSITHS
CBOErO TeJla, YTO MOXKET MPUBOJIUTH K JEMPECCUBHBIM paccTpoiicTBam [12].

JlaHHBIE ONpPOCOB  MOKA3bIBAIOT, YTO MOJOJbIE KEHIIUHBI  CKJIOHHBI
npeHeOperatb MPUEMOM IMpenapaTtoB cojaepxkamue BuTamMuH D kampuwmii. Bes
BAXHOCTh MOKPBITUS MOTPEOHOCTH OpraHM3Ma B 3THX BeIIECTBaX JOJKHA OBITh

JOHCCCHA INalIMCHTKaM, TaK KaK HCJOCTAaTOYHOCTb BHTaAMHHA D yXyamacT TCUCHHUC
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MeTabonndyeckux HapyueHui, xapakrepHbix CIIKS, nmoBeimaer kapiuoBacKyIsipHbIE
pucku [13].

BocnasnrtenbHble 3a00/1eBAHUSA OPraHOB MAJIOr0 Ta3a

OOpamaer Ha ce0s BHUMaHUE TOT (PaKT, YTO HEJOCTATOYHOCTh BUTaMuHa D —
apisieTcss (pakropoMm pas3BuTus OaktepuanbHoro BaruHo3y (BB) y OepeMeHHBIX
*KeHIuH. EcTh gokazatenbcTBa, 4to 95% OepeMeHHBIX ¢ HapylleHHeM OallaHca
MUKPOQIIOpHI Barajuiia ¢ MOBBIILIEHUEM KOJIMYECTBA aHA3POOHBIX OAKTEPUI UMEIOT
cHKeHHbIH ypoBeHb 25(OH)D3 B ChIBOPOTKE KPOBH, YTO MPUBOAUT K MOBBIIICHUIO
NPOAYKIUU MPOBOCHANIMTENbHBIX IUTOKMHOB, MpOCTarjaHAnHOB, Gocdomaunazsr A2
U MOXeT cTaTh (AaKTOPOM pa3BUTHS XOPHMOAMHHUOHUTA, HEBbIHAIIMBAHUS
OepEeMEHHOCTH U MPEKIEBPEMEHHOMY U3JIUTUIO OKOJIOTUIOAHBIX BOJ [14].

MHOTrOMEpHBIM  PErPECCUBHBIN JIOTUCTUYECKUN AaHAJIN3, IPOBEICHHBIA B
CHIA B 2010 romy, nokas3slBaeT, 4To puUck pa3Butus bB 3aBucuT oT akymepckoro
craryca. Henqocrarounocts Butamuna D, cBsizana ¢ bB cpenu 6epeMeHHBIX JKEHIIHH,
OJIHAKO cpeau HeOepeMEHHbIX d3Ta 3aBUCHMOCTh HaONIOAaeTcss B Cilydyae
Ttabakokypenus. Mcxoas W3 3TOro mpemapartbl XojeKaidbludeposia MOTYT HUrpaTh
poiib B TNpOPUIAKTUKM M TepaneBTHUYeckoM JeueHun BB, a ontumwuzanus
PEKOHIIENIIMOHHON TIOJITOTOBKHU MPEAYNPEIUTh PUCK Pa3BUTHUS 3a00JI€BaHUIN cpeu
OCpEMEHHBIX, TaKXKE CBSI3aHHBIX C HUMHU OCIIO)KHEHHH OEpeMEeHHOCTH M POJIOB, a
UMEHHO: TPEXIEBPEMEHHOE H3JIUTUE OKOJIOIUIOAHBIX BOJ MU TPAaBMAaTHU3M TKaHEH
poaoBbIx myTei [15].

CBoii mo3uTHBHBIM 3pdekT Ha Mukpodiopy BIaranmuma BuUTamMuH D
OKa3bIBAa€T, BO3/ACHCTBYS Ha MHAYKLIHIO KaTeIUIUIWHA U AedeHcHHA. bepemeHHble
MoryT ipuHUMaTh 10 6400 ME/nens [16].

becmioaue, HeBbIHAILIMBAaHUE 0epeMeHHOCTH, 0epeMeHHOCTh
MOCJICPOAOBDBII MEPHO.

B nocnennee Bpems nmpo0Oiema mocIepo10BOi AENPECCHH NOTYUHIIa ITUPOKYIO
oriacky. /laxe >xenmaHHass 0€peMEHHOCTh MOXKET CTaTh ISl )KEHIIMHBI HCIIBITAHUEM,
TaK KaK B OOIIECTBE JOCTATOYHO PACIPOCTPAHEHA MBICIBL O TOM, YTO MOJOJas MaMa

HE MOXET 4YyBCTBOBATh YCTAJIOCTH, TPEBOrW. B pe3yinbrare NpOCHEKTUBHOTO
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KoroptHoro uccinenosanua 2017 roaa BbISIBICHA CBSI3b MEXIY HEAOCTATOYHOCTBHIO
ButamMuHa D B mepBOM TpuMecTpe M pa3BUTHUEM JCMPECCUBHBIX cUMNTOMOB. boiee
BBICOKHME KOHIIEHTpalnu BUTamMuHa D Bo Bpemsi mepBoro tpumectpa O€peMEeHHOCTH
aCCOLMUPOBAHbl CO CHI)KEHHMEM Ha 2% BEpPOSTHOCTM BO3HUKHOBEHHS IECIPECCUU
[17].

bepemenHble ¢ HU3KUM ypOBHEM BUTaMHMHA D W 0XUpEHUEM COCTaBISIOT
TPYIIY PUCKA MO TE€CTAIMOHHOMY AHA0ETy M KapAuOMETa0OJIMYECKUM PHUCKOM BO
BpeMsi OEpEeMEHHOCTM M B TOCJIEpoJoBOM Tiepuoae. EcTh psin uccinenoBaHuUit
JIOKa3bIBAIOIIMX, YTO A3Ta  CBSI3b  OOYCJIOBJIEHA  BBICOKOMOJICKYJISIPHBIM
aJIUITIOHEKTUHOM, UHTEPJICUKUHOM KUPOBOU TKanu [18].

[IpoBoasiTcs wccnenoBaHWs TO W3YYCHWIO BIUSHUS ButamMuHa D Ha
pe3yabTaThl OTIOJIOTBOPEHUS npu UCITOJIb30BaHU U BCIIOMOTaTEIbHBIX
PENPONYKTUBHBIX TEXHOJOTMW. JKEHIIMHBI Y KOro BBICOKHI MCXOJHBIA YpOBEHB 25
(OH)D3 wumerT B 4 pasza OoJbllle IIAHCOB YCHENIHOTO HKCTPAKOPIOPATHLHOTO
OIUIOJOTBOPEHUS B CPaBHEHMHM C TPYNNOW C HU3KUM YpOBHEM. Psan aBTOpoB
IpeIaraloT MCcmoib3oBaTh ypoBeHb 25 (OH)D3 B GomumMKyISIpHON KUIKOCTH Kak
He3aBUCUMBIN npeaukTop ycrnexy 9KO [19].

VYyursiBas TOT (pakT, yTo OepeMEeHHbIE OYE€Hb UYBCTBUTENIbHBI K ACHUIIUTY
BUTaMHH, OCOOEHHO €cClM OepeMEHHOCTh HacTymaeT Ha ¢OHE CONMYTCTBYIOIIEH
TUHEKOJIOTHYECKON U cCOMaTUYECKOW naTosioruu. CBOEBPEMEHHOE ONPEAEIIEHUE U 10
NOKa3aHUIO KOppeKIusi BUTaMuHA D CymiecTBEHHO yiyyliaeT HE TOJBKO
dbu3uUecKoe, a ¥ ICUXUISCKOe COCTOSTHUE OyayIIed MaTepH.

IIaTosiorust MOJIOYHOM xKeJle3bl.

CornacHO JaHHBIM PaHIOMHU3UPOBAHHBIX UCCIEAOBAHUN CUYUTAETCSA, YTO
ypoBeHb 25 (OH)D3 B teuenue roga B mpenenax or 40 mo 60 mr/mu (100 — 150
HMOJTB/JT) IPEIYIIPEKIAeT BOSHUKHOBEHUIO MPUOTU3UTETHHO 58 THIC. HOBBIX CITy4aeB
BO3HUKHOBEHUS PaKa MOJIOYHOU KeJie3bl U 49 ThIC. HOBBIX CIIy4aeB KOJIOPEKTAIBHOTO
paka exxeroaHo [20].

B npyrom npocnekTMBHOM KOrOpTHOM ucciienoBanud B 2017 rony y KeHIIWH

BBICOKOI'O pPHCKa C OTATOIICHHBIM CEMEHMHBIM aHaMHE30M IO paKy MOJIOUYHOM
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’Kenes3bl, ypoBeHb Bbile 38,0 Hr/mu BuTaMuHa D B CHIBOPOTKE KPOBH U pEryJsipHBIM
MpueM MpernapaTtoB cojepkamux ButamMmuH D. bbuta Huke yrpo3a paka MOJOYHOM
’KeJe3bl B MOCTMEHOMAay3e. DTH Pe3yJbTaThl MOATBEPKAAIOT TMIOTE3y O TOM, YTO
npenapatbl BUTaMuHa D D¢ dekTuBHBI B Ipo(UIaKTUKH paKa MOJIOYHOM JKeJe3bl.

Comatnueckue 3a00/1eBaHMS.

OO011en3BeCTHBIN (akT, YTO OXKUPEHUE SIBISETCS (HAKTOPOM pUCKA Pa3BUTHUSA
TUNIEPICTPOrEeHUH, TUTIEPILIACTUYECKUX MPOIECCOB PHIOMETPHUS, KaK MPOCTHIX, TaK U
aTUnU4HbIX. JIMIIHUN Bec SABIsSETCS HE TOJBKO (PAKTOPOM pHUCKA MHOTHX
3a00seBaHul, a TaKXKe SBJSETCS ICTETUUECKOW MPOOIEeMOid, Ha KOTOPYIO MAallMeHTKU
oOpamiaroT BHUMaHUE paHbllle, YE€M Ha COCTOSIHUE 370poBbi. EcTb psn
UCCJICIOBAaHNM, OMMCHIBAIOIINE B3aMMOJICHCTBHE MEXAY BUTAaMHUHOM D U >XKuUpOBOIA
TKaHbl0. CUMTAETCS, YTO OXXKUPEHUE ABISIETCS (HAKTOPOM PHUCKA HEIOCTATOYHOCTH
ButamuHa D u Haobopot, neduiut Butamuna D sBisieTcss KopaKTOpoOM TMaToreHesa
oxxupenus. [Ipenapatel xonekanbiudeposia B COUETaHUU C MTPOTrPaMMOi OTEPH Beca
3HAYMTENIPHO YJIYYIIAIOT YyBCTBUTEIBHOCTh TKAHU K MHCYJIMHY Y 3JI0POBBIX JIFOJEH C
OKMpEeHUEeM. JTa KOMOMHAIMS €CTh 00pa3lioM MEePCOHATM3UPOBAHHOIO MOAXOAa B
COIPOBOXJICHUM MALIMEHTOK C OKUpeHueMm [21].

Buramun D mnposiBnsier MHOXeCTBeHHBbIE 3(PQPEKTbI, KOTOPbIE OKa3bIBAIOT
NO3UTUBHOE BIIMSIHUE HAa COCTOSIHUE CEPACYHO-COCYAMCTON CHCTEMBI C PEryJsluei
PEHUH-aHTUOTEH3MHOBOM CHCTEMBI, CEKpELHMEl WHCYJIWHA, AHTHAHTMHOTE€HHBIM
sbdexTom, MOyIAUMENH BOCHATUTENBHBIX TIpolieccoB. [Ipu CcHUXKEHUU ypOBHS
ButamuHa D ot 60 kK 20 HMOJB/JI MPOUCXOJMUT IOBBHIIICHUE KapAHUOBACKYISIPHOTO
pucka [22].

I'mnepnpoaudepaTuBHbie 3200/1eBaHNS

Ecte psn wuccienoBaHui AOKa3bIBAIOUIME 3aBUCHUMOCTh HHM3KOTO YPOBHS
BUTaMuHa D ¥ MHUOMBI MaTKM B pa3HbIX 3THUYECKUX rpynnax. HemocTtaTodyHOCTH
ButamuHa D sBiseTcst pakTopoM pucCKa BOSHUKHOBEHUS MHUOMBI MaTKu [23].

MoXHO caenath BBIBOJ, YTO BUTaMHH D — 3¢ ¢eKkTuBHBIA, Oe30MacHbIl U

JOCTYITHBIA METO MPOPUIAKTUKN (OPMHUPOBAHUS U PA3BUTHSI MUOMBI MATKHU.
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DHJIOMETPUO3  BBIABISIETCS Y  JKEHIIUH  PENpPOAYKTUBHOTO  BO3pacta
HE3aBUCHUMO OT ATHHUYECKOW U COIMATBHOM MNPUHAMJIC)KHOCTU. DTO 3a00JieBaHUE
SBJISIETCS. HE TOJIKO TPO3HOM MPUYMHON Oecmiofus, a CBOMMU CUMIITOMaMH
OKa3bIBA€T 3aMETHOE BIIMSAHHME Ha (U3HUECKHUH, MCUXOJOTMYECKHH U COLMAJIbHBIN
koMpopT sxkeHumuHbl. [lpeobnanaromuii Hecneuuduueckuit cumnTom — OO0Nb B
Pa3IUYHBIX TPOSBICHUSAX — TUCMEHOpEs, TUCIIapeyHUs, TUCXe3us, abIOMUHAIIbHAS U
Ta30Basi XpOHHUYECKass 0O0Jib, a TaKXKe JJIMTEILHOE M IPOTPECCUPYIOIIEe TEUCHUE
3a00J1€BaHMS YXYAIIAIOT KAa4€CTBO KU3HHU.

PannoMusnpoBaHHOE M KOTOPTHOE KJIMHUYECKOE HUCCIEIOBAaHNUE, TPOBEICHHBIC
B 2016 romy, MOATBEPX IAIOT THUIMOTE3Y CYIIECTBOBAHUSI CBSI3U MEXK]Y YPOBHEM
BUTaMrMHa D ¥ pHUCKOM BO3HUKHOBEHHS 3JIOKQYECTBEHHBIX HOBOOOpPA30BaHUM.
Pe3ynbTaThl 3THX ucCCAeAOBaHUN TPeOYIOT MPU3HATH BAKHOCTH MPEIOTBPAIICHUS
Pa3BUTHA paKa MyTeM JOCTIKCHHS YpOBHSI BUTaMHUHA D B CHIBOPOTKE KPOBH BBIIIE
20 ur/mn [24].

CyliecTByIOT JaHHbIE, AEMOHCTPUPYIOIIHE, YTO BUTAMHUH D MOXeT OBIThH
CBA3aH C YMEHBIICHHWEM pHUCKAa pa3BUTHS paka dYepe3  ONTUMH3ALMIO
MeTabonuuyeckoro mnpoduias W CHIDKEHHEM  OKCHIATHUBHOTO  cTpecca. B
PaHJAOMHU3UPOBAHHOM JIBOMHOM CJIETIOM IIaIie00-KOHTPOJIUPYEMOM HCCIIEAOBAHUU
2017 roma m3yuancs 3¢ dext nmpenapaToB BuTaMuHa D Ha MeTa0OIMUYECKUN CTaTyC
NAIMEHTOK C THUIEePIUTa3uedl SHIOMETpUsl MO pe3ylbrataMm Owuornicuu. Tepamnus
npenaparamMyd BuUTaMuHa D B TedeHue 12 MecdreB cpeld MOJIOJBIX >KEHIIUH C
TUMEPIIa3ueil SHIOMETpPUS BIUsAIa TO3UTHBHO HAa METa0OJM3M TIIOKO3BI U
KOHIICHTPAIIMIO BBICOKOYYBCTBUTENIBHOTO C-pEaKTHBHOIO NMPOTEHHA B CHIBOPOTKE U
OOIyI0 AaHTHOKCHIAHTHYIO CIIOCOOHOCTh IuTa3Mbl. [lomomuutenbHo BuTamMuH D
UrpaeT HENpPSIMYK pPOJb B YMEHBUIEHWU OCJIOKHEHHI MAaJMTHU3alUU YEPE3 €ro
BIIMUSIHHE HA KOHTPOJIb IITUKEMUH [24].

[ToBeimenue ypoBHst 25 — OH D mo 40 Hr/mia cBsA3aHO CO 3HAYUTEIHHBIM
COKpallleHHEM pPHCKAa BCEX HMHBA3UBHBIX THUIIOB OMYXOJH W CBA3aHHOHM C HUMH
CMEpPTHOCTH. DTO JaHHBIE JAIOT OCHOBAHUS CJENIaTh BbIBOJbI, 4YTO BHUTamMuH D

JOJKEH CTaTh OJJHUM M3 AJIEMEHTOB MEPBUYHON NMPO(UIAKTUKY paka [24].
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Menonay3ajabHbINA EPHO

Knumakrepuueckuit meproi — 3aKOHOMEPHOE SBJICHUE, UTO XapaKTepU3yeTcs
HayajJoOM KauyeCTBEHHOTO HOBOIO J3Tama B JKU3HU IKEHIIMHBI. MHOrO >KEHIIUH
AJIETAHTHOTO BO3pAcTa CYUTAET MEPEXO] B MEHOIAay3y IIaHCOM MEPECMOTPETh CBOU
OTHOIIIEHUSI C MAPTHEPOM HU3-3a OTCYTCTBUSI PUCKA HEXKeNaTebHON OepeMEeHHOCTH,
MOCBATUTh CBOE BpPEMs BOCIHUTAHWUIO BHYKOB WM ce0e, HaclIaXIaThCsl >KU3HBIO U
COOCTBEHHBIMU JOCTHXKEHUSIMU. K cokalleHHMI0O MHOTrO JKEHIIMH B 3TOM IEPUOJIC
CTpaJlacT MEHOIAYy3aJIbHBIMU PACCTPOMCTBAMH, KOTOpPhIE B TIEPBYIO Ouepeib
KIIMHUYECKU TPOSABISIOTCS NPWIMBAMU Kapa, JAOWJIbHOCTBIO apTepUaIbHOIO
JABJICHUSI,  TIOBBIIICHHOM  SMOIMOHAIILHOM  JTAOWJIBHOCTBIO,  IJIAKCUBOCTHIO,
TPEBOKHOCTBIO, TOTJIMBOCTHIO, HAPYIICHUSIMU CHA U APYTUMHU HEHPOBETETATUBHBIMHU
U TICUXO3MOIIMOHAIBHBIMU CHUMIITOMaMHU, KOTOpPbIE OOBEAMHSIOTCS B  OOIIUM
Ha3BaHUEM «KJIUMAKTEPUUECKUUA CHHAPOM», YacToTa KoTtoporo 26-48% B
nonyisuuu[25].

Hapymienue HacTpoeHHsT — TII€pBOE, YTO 3aMEYAIOT OKPYKAIOUUE IIpH
nepexofe JKEHIIMHbl B MeHomay3y. Buramun D cuuTaeTcs HEHpPOAKTUBHBIM
IPOrOPMOHOM, KOTOPBIH HE TOJBKO peanu3yeT CBOM 3(PGEKThl B TKaHU T'OJOBHOTO
MO3ra, a HakalmBaercs B Hel. EcTb psag teopuil o ponu ButamuHa D B pa3Butun
ncuxudeckux 3aboneBaHuit. CucremHoe Oubamorpaduyeckoe HCCIEIOBaHHKE,
OXBaTHIBAIOILIEE BCE JAHHBIE O CBSA3M BUTaMHHA D M MEHTambHBIX PacCTPOMCTB C
1995 mo 2015 roa, AEMOHCTPUPYET MO3UTHUBHYIO KOPPEIAIUIO MEXIY YPOBHEM
BuTamMuHa D u nenpeccueit [26].

CrapeHue >KEHIIMHBI B TEPBYIO OYEPEAb MPOSIBISETCA HE HU3MEHEHUEM
BHEIIHOCTH, @ YMEHBIIEHUE AKTUBHOCTH, CKOPOCTH MBICIHUTENIbHBIX MPOLIECCOB,
CHI)KCHHEM TaMSITH M YMCTBEHHBIX criocoOHocTel. [ledunut Butamuna D cBsizan ¢
PUCKOM pPa3BUTHUSl JEMEHLHUH U PACCTPOMCTBOM KOTHUTHMBHBIX M HUCIOJHUTEIBHBIX
dbyHkiui. BeisgBieHa B3anMOCBSI3b MEXTy HEJOCTATOYHOCTHIO BUTaMuHa D (MeHbIe
30 HMONB/) W yTpaTOW BHU3YAIbHOW TMaMSITH, MEHbBIIEH CKOPOCTH O0OpabOTKU

nH(pOpMAIH, YTO OTPaKaeTCs Ha MIOBCETHEBHOM KU3HU [27].
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[ToporoBeiit ypoBeHb BUTamMuHa D B CBIBOPOTKE KpOBH ISl MOAACPKAHUS
MEHTAJIbHOT'O 3JI0POBBS, COTJIACHO JAHHBIX HCCieAoBaHUM coctaBisgeT 60 HMOJB/NI
[28]. EsxenneBHblii mipueM BuTamumHa D oOecneuuBaeT cTaOwibHYyI0 padoTy
BOKHEUIIIEH YacTH HAIIEro opraHu3Ma — rojIOBHOro Mo3ra. KOHTposib U KOppeKIus
BuTamMuHa D B CBIBOpOTKE KpOBH HEOOXOIUMBI JIJIsi COXpPAaHEHHUs KauyecTBa KU3HU B
3pesioM BO3pacTe U MPEIyNpekACHUS MEHTAIBHBIX PACCTPOMCTB.

BoiBoabl brnaromaps OecnpepblBHOMY HAy4YHOMY M TBOPUYECKOMY IOUCKY
UCCJIe/oBaTeIe Ha TPOTSHKEHUM TOCIEAHUX CTa JieT mpemnaparbl BuTamuHa D
HAXOJAT BCEe OOJIbIIOE MPUMEHEHHE — HAuMHas OT KJIACCHYECKOW MPOPUIAKTUKH
paxuTa U OCTCOMAJISIIIUU 10 MPEIOTBPAIIEHUS 3JI0KAYeCTBEHHBIX HOBOOOpA30BaHUM
U TICUXUYECKUX 3a00JIeBaHU .

Perynspnsiii mpueM npenapatoB ButamuHa D, exXerogHoe TeCTUpOBAHHUE IS
BbIsiBIIeHHST D — craryca cTaHeT COBPEMEHHBIM METOJO0M MPOPUIAKTUKA MHOMBI
MaTKH, paKy OdHIOMETPHS, MOJOUYHBIX xkene3, oxupenus u CIIKA. [lumessie
n00aBKM ¥ MEIUKAMEHTBl CcoJepiKallhe XoJeKaabludepos, TpU pPeryIsipHOM
NPUMEHEHUH YMEHbIIIAeT PUCK MPOTrPECCUPOBAHUS METAOOIUUECKUX HAPYIICHUH Mpu
CIIKS, cnocoOCTBYIOT MNpaBWIBHOMY (OPMUPOBAHUIO KOCTEH Taza y [EBOYEK,
NpenynpekJaeT pPa3BUTHUE TOCIEPOJIOBOM JENPEecCMH U 3aMEJISIOT TPOIECCh
CTapeHUsS] M CHUKXEHUS KOTHUTHUBHOM (DYHKIIMM C BO3pPAcTOM. YIIydIIaeT KauyeCTBO
KU3HU.

Ilesiecoo6pa3zHo MPOBOANTH TECTHPOBAHUE HA YPOBeHb BUTaAaMUHA D — 25
(OH)D3 chIBOpOTKHN KPOBH B TAKOH KATErOPpUN HaCeJICHUS:

- IEBOYKH JIOLIKOJBHOIO M PAHHETO IIKOJIBHOI'O BO3PacTa;

- IEBOYKH B TIpemy0epTaTe u ¢ Ha4aJIoM MEHapXe;

- JKEHIIIHBI - TUTAHUPYIOITNE OEPEMEHHOCTH;

- )KEHILUHbI, KOTOPbIE UMEIOT OIPAHUYECHHBIN JOCTYI K COTHEYHOMY CBETY;

- )KEHILUHbl MEHOIay3aJIbHOTO IEPHO/IA;

- OepeMeHHbIC;

- s)xenmuHEI ¢ CITKA;

- JXCHIIIMHBI C MHOMOM MAaTKMH,
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- JKEHIIUHBI ¢ TUNEPIUIA3Ue SJHIOMETPHUS;

- JKEHIIMHBI, KOTOPbIE UMEIOT B aHAMHE3€ OHKOJIOTMYECKOE 3a00J1€BaHuE;

- JKEHIIIUHBI C 0)KUPEHUEM.

[Ipu BBISIBIEHUM HEAOCTATOYHOCTU WM AeduuuTa BUTaMHHa D HEeobxonumo

IIPUMEHATH C LEJIbIO KOPPEKIMH ITPEeNapaThl coAepKalue XolIeKaabuudepo.
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AHAJII3 MAPKEPIB CTAHY KHIIEYHHUKY V JITEA NEPIIUX POKIB
AKUTTS SAK CITPOBA BUSABJIEHHSA 3AITAJIBHOI'O CTAHY

IBanbko Ouier I'puropoBuy

npod., A.ME.H.

bonnapenko Bapsapa MuxaiiiiBHa
PhD-acniipant

3anopi3bKuil Aep>KaBHUM MEIUYHUN YHIBEPCUTET
M. 3anopixoks, YKpaina

Beryn. [ omiHKM (YHKITIOHAJIBHOTO CTaHY KHIIIEYHUKY OCTAaHHIM YacoM BCE
YacTillle BUKOPUCTOBYIOTh JOCHIKEHHS HU3KM OlOXIMIYHHMX MOJIEKYJ Y CKJIaJIl
CTUIBIA, $KI BIJIMOBINAIOTH 3amajbHOMY CTaHy Ta MalOTh JIIarHOCTUYHE Ta
NPOTHOCTUYHE 3HAYCHHS IS PO3BUTKY TPHUBaIol JWCPYHKII TpaBJICHHS.
Oekanpanit  kanbnpoTekTuH (PK) Ta remornobiH B MEBHIM Mipi BIANOBIIAIOTH
NPOHUKHOCTI KMIIKOBOTO 0ap’€py MO0 €pUTPOLIUTIB Ta HEUTPODITILHUX JICUKOIIUTIB
i BUCTYNalOTh SK MapKepu 3amajeHHs CIM30BOi OOONOHKH KMINEUHHKY. IX poIib
MiABUIIYETHCA Y BUMAAKAX 3aMalieHHIX HU3bKOTO CTYIEHIO aKTUBHOCTI, HaBITh AKIIO
3arajbHl KJIIHIYHI O3HAKM KHIIKOBOTO YPa)KEHHSI W€ HE BHUABIAIOTHCSA. Takox
BRXJIMBY pOJIb y MOPYIIEHHSAX CTaHY KUILIEYHUKA BIAIrpa€e MiABUIICHHS 3arajbHOl
KUTBKOCTI BYIJIEBOMIB (Tak 3BaHUX penykyrouux cyocranuii (PC)). IlinBumenHs
BYTJICBOAIB B CTUIBI[l JAWTUHHM MEPIIMX POKIB kuTTa Ounbme 0,25%, B ymoBax
nepexoay Ha 30aradyeHi BYTJICBOJAMHM PAIIOHH JIETKO CTBOPIOE YMOBH IS
BUHUKHEHHS OCMOJISIpHOI miapei. [Ipy BHHMKHEHHI HaBiTh MIHIMAJbHOI KHUIITKOBOT
TUCchYHKINT, OB’ s13aHOT 3 OCOOIMBOCTAMH 3MiH y XapuyBaHHI MaJCHBKUX JITEH Ta
Opy  TIABUINEHHI BMICTY BYIJIEBOAIB Y CTUIbI, AaKTUBYIOTBCS TIPOIECH iX
dbepmenTarlii 3a y4acTio KHIIKOBOi MIKpO(JIOpH, 10 B CBOI UYEPry MPU3BOIUTH [0
CUHTE3y KOpPOTKO maHIroroBux >kupHux kucior (KJDKK - amerary, Oyrupary,
MPOITIOHATY), SIKI CHPHUSIOTh TOMATBIIOMY PO3BUTKY CTaHy TIOJIPA3HEHOTO
KHIIEYHUKY. B IMX ymMoBax MOXJIHMBE TMOJANbINE TMOTIUOJICHHS CTaHy 3amajcHHS
CIM30BO1 OOOJIOHKM KHUIICYHUKY, SKE, B CBOIO UYEPry, BUCTYNATUMETE UYHHHUKOM

MaTOJIOTTYHOI MNPOHMKHOCTI KHILIEYHUKY Ta VIIKOMKEHHS IUIICHOCTI EMITEeNlio,
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MOPYIICHb TPOIECIB TPABICHHS Ta PO3BUTKOM XPOHIYHUX KHIITKOBUX 3aXBOPIOBAHb.
HaBenena Buiie cxema Ma€ NEBHUM TIIOTETUYHUIN XapakTep, aje CUCTeMa B3aeMOJi
YMOB, 1[0 CHPUAIOTH TMOSBI B CTUIbLI AUTUHU MAaTOJOTIYHUX MpO3anaibHUX
KHUILKOBUX MapKepiB, MOTPeOye MOrin0IeHOro0 CUCTEMHOTO BUBUEHHS.

MeTta [OCaiIKeHHsI:  JOCIIJKEHHS  KOPEJSIIMHUX  B3a€MOBIJHOILIEHb
MapkepiB crany kumedHuky — @K, remornobiny, PC ta KJDKK B cTutbmi y nitei
BIKOM BiJl 6 710 24 MICAIIIB.

Marepianu i metoau. ['pyny gocnimpkenns cknanu 30 agireid (14 niBuaTok Ta
16 xmomyukiB). Ha MomeHT oOCTeXeHHS S>KOJHUH 3 HUX HE MaB MPOsSBIB
racTpOIHTECTUHAIBHUX PO3JIaJaIB 3a BIKOM [ITH OylIM pO3MOAUICHI HACTYIHUM
gyuHOM: Bif 6 10 12 wmic. Oyno 13 mitet, Big 13 mo 18 micsmiB 7 aitedt Ta 8 miteit
BiKOM BiJ 18 10 24 MicsIiB. Yci 1iTH 3HaXOUIUCh HA PAIliOHAIBHOMY NMPUPOTHBOMY
BUTOJIOBYBaHHI 3 TIOCTYIIOBUM BBEJICHHSIM IIPOYKTIB MPUKOPMY 3TTHO 3 ICHYIOUMMHU
pekomenaarisimu. DK jgocmipkyBamud KUTBKICHUM METOJOM 32  JIOIIOMOTORO
imynopepmentaoro metoay ELISA (BUHLMANN). 3aranpHuii BMICT BYIJIEBOIIB
(PC) B crimbmi jgochmijpkyBadud 3a MerogoMm beneauwkra. Jlnms  mochimpKeHHs
BUIIOPOKHEHb HA HasBHICTh remoriio0iny (Hb) BukoprcroByBamu HamiBKIIbKICHUIN
xpomarorpadiuauii meton (Vegal pharmaceutica S.L). KopoTkonaaHIIOrOBi *KHpHI
KHUCIIOTH (ameTaT, OyTupar, MPOMioHaT) B BOJHOMY €KCTPAKTi CTUIBIA BHU3HAYAIN 32
METOJ0M BHCOKOe(deKTHBHOI pimuHHOI Xpomartorpadii Ha xpomartorpadi Agilent
1260 Infinity 3 mMac-CieKpOMETPUYHUM JACTEKTOPOM Ta IMPU 3aCTOCYBAaHHI XIMIUHHUX
crarmapris Sigma-Aldrich.

PesyabraTtu. JlocimimpkeHHs 3pa3kiB kKainy Ha HasBHicTh HD B koHmeHrtpartii
Bume 50 MKI/MII B JKOZHOMY BHIIQJIKy HE a0 TO3UTHUBHUX pPE3YIbTaTIB, IO
CBITYUTH 3 OJHOTO OOKYy MpO BIACYTHICTh AHATOMIYHUX IMOIIKO/KEHb CIM30BO1
O00OJIOHKH KHIIIEYHUKY y OOCTEKEHUX JMiTeH, a 3 1HIMIOro OOKYy MPO HU3BKUN MOPIr
YyTIUBOCTI 00paHOTO METOMY, HEIOCTATHIN JUIsl BUSBICHHS MIKpOreMoxesii, sKa 3a
JAaHUMU JITEPaTypHUX JDKEpEN, BIAMOBiAae 2 MJI BTpPAT KPOBI B KUIIECYHHUK UYEpe3
cu30Bi 000710HKH Ha 100y. BmicT @K cranoBuB Me = 422,91 mkr/t (228,55 MKI/T;

1098,81 mkr/r). JIume y 8 3 30 oci0 B cTUIbLI OyiIM BUSBIEHI peAYKYyHOUl CyOCTaHIIi1
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B HE3HAuUHIA KOHLEHTpauli, sika He nepeBuuryBana 0,5%. Bmict KJDKK cranoBuB:
aneratr Me = 464,59 mxmouns/n (87,25 mxmons/i; 623,71 mxmons/i), 6ytupatr Me =
8,50 mxmonw/n (0,28 mMxmonb/it; 17,50 mxmone/n), nponionatr Me = 40,50 MkmoIib/1
(2,42 mxmonw/n; 47,61 mxmonb/nm). JlochmimKeHl TMOKa3HUKH XapaKTepu3yBaucs
3HAYHOIO BaplaOENbHICTIO, 110 CBIAYUTH MPO JWHAMIYHUN CTaH KUIICYHHUKY Ta,
MOJKJIMBO, KHILIIKOBOIO MIKpOOioMYy y JaHii BikoBid rpymi aiteid. Kopensuiinuii
aHayi3 BUSBHUB MO3UTHUBHY KOpesslilo MK 3araibHuM Bmictom PC Ta Bikom (R =
0,58, p<0,05), 0O TOSCHIETHCS, MOXJINBO, TOCTYNoBOK (opTudikaiiero
BYTJICBOJHOTO KOMIIOHEGHTY NpUKOpMYy 3a BikoM. @K OyB Tex KOpeAIilHO, aje
HEraTUBHO, 3B’si3aHuil 3 BikoMm (R = - 0,49, p<0,05), a Takok HETaTUBHO KOPEIIOBAB
13 BMicToM B ctiibli aneraty (R = - 0,38). BonHowac BMicT anerata Ta OyTHpara
OyJM OXOIUICHI TO3UTUBHHUM 3B’SI3KOM. B CBOIO Yepry KOHIICHTpAIliSl arerary
MO3UTUBHO KopeloBaida 3 BMmictom PC, 1o mATBEpIKYyE MATOTCHETUYHUH
B3a€EMO3B'SI30K MDK TIJIBUIICHHSAM KOHIIEHTpAIlli [HUX CHOIYK 1 MOMXJIHUBOCTI
BUHUKHEHHS T1EPOCMOJIIPHUX KUIITKOBUX MOPYIICHb.

BucnoBku. HasBHICTP KHMIIKOBHX MapKepiB, IO MOXYTh THOTIPIIYBAaTH
PE3UCTEHTHICTh KUIIICYHHUKA, B 3HAYHIA Mipl BUSHAYAETHCS paHHIM BikOoM JiTel. [Tpu
NEBHIA aBTOHOMIi MOKA3HHMKIB KOXKEH 3 HHUX MOKE PO3TJISJATUCS SK J1IarHOCTUYHO
a00 TIPOTHOCTUYHO 3HAUMMHUU. Kopensiiiinuii aHadi3 JO0BiB, IO IIEHTPOM CHUCTEMHU,
dbopMyrO40i CXHIBHICTH JITEH 10 PO3BUTKY 3alaJbHOTO CTAaHY KHIICYHHKA, €
HAKOIMYCHHS HETEPETPABICHUX BYIJIEBOJIB B XIMyCli B YMOBaX HaBaHTAKCHHS

paIlioHy cTpaBaMu MPUKOPMY.
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AHoTanisg. KapanTuH - 11e KpU30BUM CTaH JJIs CyCHUILCTBA, 30KpeMa W JJjIst
ocBiTH. JucTaHIliiHe HaBUYaHHS — 11¢ HOBHM BUKJIMK JUISI CHCTEMH MEIUYHOI OCBITH.
BoHo BHMMarae HOBHMX 3HaHb Ta YMiHb, IIBHJKOTO pearyBaHHs, OOpaHHS Ji€BHX
OHJIAMH-THCTPYMEHTIB JJIsI TIPOBEACHHS 3aHSTh, IPU YOMY SK BiJ BHKJIaJadviB, TaK i
BiZ cTymeHTiB[1].

KarouoBi ciaoBa: BHUMOTM, KapaHTHH, JUCTaHIIiHA OCBITa, pPECYpCH,

OIIiHIOBaHHS 3HaHb, HOB1 peaJtii.

JlocBin MHMCTAHINIHHOI OCBITH B YHIBEPCHUTETax JOBIB, SKIIO MH, SK
CYCHUTBCTBO, TParHEMO KpaIoi BUIOT OCBITH - TO B HEl Tpeba po3yMHO 1HBECTYBATH,
MOCWJIFOBATH YHIBEPCUTETH, POOUTH I1I¢ 3 IIOBarol JI0 aBTOHOMIii 1 BH3HAaHHSIM
HasiBHHUX Mpo0jem [2]. B yHIBEpCUTETCHKIM NUCTaHIIIMHIN OCBITI € TPOOJIEMU: OKpeMi
TUCIUIUTIHYN, (AKTUYHO, HE TEPEeBOAATHCS B JAUCTAHIIHHHA (QopMaTr, OCKUIBKU
MOTpeOyIOTh BUKOHAHHS JIJAOOPATOPHUX UM IHIIUX POOIT, 1 HA3AOTAHSATH MIPOTATHHH Y
3HAHHSX JOBEAETHCS IMi3HILIE.

OTxe, K HaBYAIOTHCA CTYACHTH M7 4ac KapaHTtuHy? [lyke mo-pisHOMY, SK
CBITYUTH aHaji3 BHYTPINIHbOYHIBEPCUTETCHKUX JOKYMEHTIB Ta CITUIKyBaHHS 3
BUKJIaJauaMH. Buknamaui BIIMITHIIH HEMOJKJIUBICTD 1HMBIYaTIbHOTO

KOHCYJIbTYBaHHSI CTYACHTIB, 30UIBIICHHS Yacy Ha JIMCTYBaHHS 31 CTYyJIECHTaMH,
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OCKUTbKM OHJAWH-KypCH TMependayaioTh OUIbII JCTadbHUN OINUC JIOMAIIHBOTO
3aBJaHHs, HDK 3a3BUuYail B ayautopii. Cepen MO3UTUBHUX ACMEKTIB BUKOPUCTAHHS
JUCTAHI[IMHOTO HAaBYAHHS YKpaiHCbKI BUKIJIAAadl Ta CTYIEHTU (3a pe3yjbTaTaMu
ONMUTYBAHHS) BIAMIYAIOTh, IO SKICTh JUCTAHIIHHOT OCBITH HE MOCTYMAETHCS SIKOCTI
HaBYaHHS BiY-Ha-Bid. BuUKIanadi BKa3ylOTh Ha OHOBJICHY pOJIb BUMTENSA, IO CTa€
HACTaBHUKOM-KOHCYJIBTAHTOM, SIKHH KOOPJHWHYE TMIPOIEC HABYaHHS, ITOCTIHHO
BJIOCKOHAJIOIOYM BIIacHI Kypcu Ta HaBuuku [2]. Kpim koHcynbTamiii ¢axieuiB 1T-
BIIIUTY, BKJIIOYAIOTHCS 1HINI MEXaHI3MH TEXHIYHOI MIATPUMKH JJIsi BUKJIAJIadiB:
KOJISTH OOMIHIOIOThCS OCOOMCTHM JOCBIZIOM, a HaBYaJIbHO-METOJHWYHI BIIIUIH
CTBOPIOIOTH IHCTPYKIIIi 3 KOPUCTYBAaHHS PI3HUMH CEpBiCAMH.

B ymoBax nmanaemii 3MIHIOIOTHCSI KJIAaCHMYHI MPUHIUIIA OpraHi3ailii OCBITHHOT'O
IpoIeCy Ha HOBY CTpATEril0 OCBITH, L0 Tependayae BUKOPUCTAHHS BIPTYaJbHUX
TpeHaXepiB, K1 3JaTHI MOJETIOBATH MaKCUMaJbHO HAOJIMIKEHO /0 pPeaabHOCTI
NpOIECH, M0 € MPEAMETOM BHUBYCHHS Ta CHPHSIOTH JOCATHCHHIO IPOTPAMHHUX
pe3yNbTaTiB HaBYaHHS. 3 CaMOro TOYaTKy 3alpOBa/KEHHS KapaHTUHY, OYJ0
OpraHi30BaHO OCBITHIM MPOLIEC y JUCTAHIINHOMY PEXKUMI, BAXXJIUBUMH MMPUHIIMIIAMU
SKOTO OyJia HEOOXITHICTh MPOBEJICHHS 3aHATh BIAMOBIIHO J0 PO3KIATy, a TaKOK
JOJTy4YEHHS CTYIEHTIB JI0 MPOXO/KEHHS KypCy JIUIIE€ 3 BUKOPUCTAHHSM HaJIHHOT
CHUCTEMH aBTOpM3alliil Yy 3aKPUTIA CUCTEMI, 110 JO3BOIIIO O KOJEKTUBY Y HIBEPCUTETY
3a0€3MeUnTH BUKOHAHHS HABYAJbHOI'O IUIAHY BCIX OCBITHIX Mporpam Ta MPOBECTH
BUIYCKOBY aTecTariio. [3].

CBiTOBHII TmpoIeCc mMepexony BiJ IHAYCTpialbHOTO 10 I1H(POPMAIIITHOTO
CYCIIUJIbCTBA, @ TAKOX COIIaJIbHO-€KOHOMIYHI 3MiHH, IO BiIOyBarOThCS B YKpaiHi,
MOTpeOyIOTh CYTTEBUX 3MiH y 6aratbox cdepax AisSTbHOCTI IepKaBH, 1 HacaMIiepes B
OCBITI. Y 3B’SI3Ky 3 PO3BHTKOM TJI00aMbHUX 1HOOPMAIIHHUX MEpPEeX 1 MOKIUBICTIO
OJIep)KYBaTH MPAKTUIHO OyIb-IKy iH(pOpMaIlito, GaxiBili 3 By3bKHX HAMPSMKIB 3HAHb
HE TOTPeOYIOTh «IPHUB’SI3KM» JO0 TOTY)KHHX YHIBEPCUTCTCHKUX IEHTpiB. [4].
PedopmyBanHs OCBITH cTOCYeThes W MeaunuHuA. HeoOXimHICTh 3MIHH CHCTEMH
MEIUYHOI OCBITH JOJATKOBO TMPOJUKTOBaHA JBOMAa YWHHUKAMH: BHHSITKOBUM

30UTBILIEHHSIM OOCSTIB MEAUYHUX 3HAHb 1 MIBUJIKOT 3MIHU CaMOr0 PO3yMIHHS MO,
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¢akriB, sBUII. [HQOpMaLIHUIA OCBITHIA HPOCTIP, Yy CBOIO YEpry, 3yMOBIIOE
HEOOXIAHICT, MIATPUMKH HOBUX BuUMOr. Cepea HUX BUAUIIIOTH PO3BUHEHUM
OUAAKTUYHUM CYNpOBi, BHUCOKY €KOHOMIYHICTb 1 €pPrOHOMIYHICTh, CTBOPEHHS
BIpTyaJIbHOTO HaBYAJLHOTO cepenoBuma [5, 6]. JucraHiiliHa OcBiTa PO3LIMPIOE i
OHOBJIIOE POJIb BHUKJIAJaya, pOOUTh MOr0 HACTABHUKOM-KOHCYJIBTAHTOM, SIKUU Mae
KOOPJAMHYBATH Mi3HABAIBLHUMN MPOIEC, MOCTIMHO BJOCKOHATIOBATH Ti1 KYpCH, SIK1 BiH
BUKJIaJIa€, MIJBUILYBAaTH TBOPYY aKTHUBHICTh 1 KBali(pikalilo BIANOBIAHO 0
HOBOBBEJICHb Ta iHHOBAIIi [6].

dakTopoM, SKAA Ba)XXKO BpaxoOBYBaTW MpPH OpraHizaimii JUCTaHLUIHHOIO
HaBYaHHS y MEIUYHIN ranaysl, € OCBITHI CTaHAapTU. BOHM MaloTh COpUSTH MEpEBIPILi
Ta KOHTPOJIIO PE3yJbTaTiB OCBITH, a TAaKOX TMONIYKY ONTHUMAaJIbHUX IIJISAXIB
JIOCATHEHHsI [UX pe3ynbTaTiB. ToMmMy Tipu po3poOIli AWCTAHIIHHUX TMporpam
HEOOXIJTHO CTBOPUTH YMOBH [Jisi 1H(GOpMAaIIHHOrO 3a0e3MeUeHHs] CIOKHUBAYiB Ha
piBHI KpaiHU B LIJIOMY, OKPEMHX PETiOHIB 1 HABYAJIBHHUX 3aKJIaJiB 30KkpemMa. OcTaHHEe
€ BOXJIMBUM TOMY, [0 HE3BAXKAIOUM HA BAXKIIMBICTb, 3aTAJIbHOACPKABHUX CTaHIAPTIB
BOHHM HOCSITh JIUIIE XapaKTep HOPMATUBHUX OPIEHTHPIB, IHBAPIAHTHUX LIOJIO 1IHOTO
piBHS OCBITH B IIoMy. B yMoBax ke audepeHmiaiii OCBITHIX 3aKJIajiB, MOSBH
aTbTEPHATUBHUX HABUAJbHUX 3aKJIQJIIB, a TaKOX 13 ypaxXyBaHHSIM perioHaiizarii
OCBITH 1 TOCWJICHHS CAaMOCTIHHOCTI KOXXHOTO HAaBYaJIbHOT'O 3aKjaay, OCOOIMBOTO
3Ha4YCHHS HaOyBalOTh CTaHJIAPTH OCBITH HAa KOHKPETHOMY piBHI, HampUKIa]
HaBYaJILHOTO 3aKiany [5].

VY muTaHHI BUpINICHHS OIIHKK PIiBHSA 3HaHb THX, KOO HABYaIOTh, B OCTaHHI
POKHM CYTT€BE TMOIIMPEHHS OJepXaja KOHIEMLIl KOMI IOTEPHOTO TECTYBAaHHS.
HaiinpoctimuM npukiagoM Moi0HOTO MiIX0Ay € BUKOPUCTAHHS Jy)K€ MOIIMPEHUX
OJTHOKPOKOBUX 3aBJlaHb, TOOYOBAaHUX 32 AJIbTEPHATUBHUM TUIIOM. BOHU CTaHOBIISITH
YMOBY 3 OIHMCOM KOMIUIEKCY CHMIITOMIB 1 OOMEXeHHI HaOip BapiaHTIB AiarHO3y, 3
SKUX HEOOXiMHO BHOpaTH oauH (IIpU IIbOMY HE 3aBXIW BHAETHCSA MiTiOpaTH
JTUCTPAKTOPU TaKMM YMHOM, MO0 HE CIpaibOBYyBaB €(peKT BHOOPY BIAMOBIMI «Bix

3BOpPOTHOTOY) [6].
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OpgHuMm 3 BaplaHTIB BHpPINIEHHS JaHOi MpoOjeMu € 3acTOCyBaHHA inei
KOMIT F0TepHO1 1MiTanii. OCHOBHUN 3MICT IrpoBOi IMITalli Mojsirae B TOMy, 1100
BUXOBaTH Yy JIIKapsg NPAKTUYHE BMIHHSA O€3MOMMWIKOBOI  AU(EpeHIiabHOT
JTIarHOCTUKHA  KJIIHIYHO TMOJIOHMX 3aXBOPIOBaHb, CBOE€YACHOT'O BCTaHOBJICHHS
JOCTOBIPHOTO J1arHO3y ¥ ONTHUMAaJILHOIO JIIKYBaHHS XBOPOTO B HAMKOPOTIII TEPMIHU
[4].

Takox mnpu po3poOili KpPUTEPIiB CHUCTEMHU OLIHKKA SIKOCTI MIATOTOBKHU
BPAaXOBY€EThCS TP OCHOBHHX KOMIIOHCHTH: DPiBE€Hb 3HaHb, HABUYKH CaMOCTIHHOI
poOOTH 1 YMiHHS 3aCTOCOBYBATH 3HaHHA Ha mpaktuili. [Ipu po3poliil ux KpuTepiiB
3a0e3neuyeThCsl €AMHUMN MIAXIT Yy TIYMa4eHH1 3MICTY KOKHOTO 3 TPhOX KOMITOHEHTIB.
[lpy BHU3HAYEHHI 3MICTy TIOHSATTS «piBEHb 3HaHb» BHUKJIANadaMH Kadeapu
BPaxOBY€EThCSl IIMOMHA 1 TPUBAJICTh 3HaHb, PIBEHb MUCJICHHS, BMIHHS CHHTE3yBaTH
3HaHHS 3 OKPEeMHX TEM, HasBHICTh CTPYKTYpHOTO aHaNi3y HAaBYaJIHLHOTO MaTepiaiy,
BMIHHS CKJaJaTH PO3TOPHYTUH IIJIaH BIAMOBiNI, JaBaTH TOYHI (OpPMYIIOBaHHS,
NPaBWIBHO KOPUCTYBAaTUCS TOHSATIMHUM amapaToM, BOJIOAIHHS HaBUYKaMHU 1
npuifoMaMy BUKOHAHHS TPAKTUYHUX 3aBIaHb.

[Ipu mepeBipIll HAaBUYOK CaMOCTIMHOT poOOTH 3 ypaxyBaHHSAM TPodiIr0
crerjaiicTa BIAMOBIAHO JO Cy4YacHUX YSBJIEHb BKJIIOYAIOTHCS HABHUYKH TOILIYKY
HEOOXI1THO1 JIiTepaTypH, OpieHTaIlisl B moTtolll iHdopmMarlii 3 oOpaHoro ¢gaxy, 3HaHHS
OCHOBHHUX BHJIIB JIITEPATypH, MOBIIKOBUX BUJIaHb, HABUYKH TOIIYKY JIITEpATypH B
010;1i0TeKax, HABUYKH HAYKOBO-AO0CIIIHOT pOOOTH.

[IpoTre OCHOBHHMII BHCHOBOK IIOJISITA€E B TOMY, IO KIIHIYHHN JIOCBIj,
HEOOXITHUHN ISl OCTaTOYHOTO (POPMYBaHHSA JIiKaps, WOTO 1HTYIIIS HE MOXYTh MaTH
TOYHOT'O KUTBKICHOTO BUpakeHHs [6].

Cepen BaxIMBUX MpoOJeM TUCTaHIIAHOT (GopMu OCBiTH B YKpaiHi BapTo
TaKOXX BHUIUIUTH HEJOCTATHIM Oe3mocepenHii KOHTAKT MDK IePCOHATBLHUM
BUKJIaJladeM Ta JUCTAHI[IMHUM CTYACHTOM depe3 HaJI3BUYAHY mpodeciiiHy

3aBaHTAKCHICTh BITYM3HSAHUX Teaaroris [4].
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BIIVIMB I''NIEPTUPEO3Y HA ITPOTIKAHHA BAI'ITHOCTI I
KOPEJIALIIO AKYHIEPCBKUX YCKIIAJHEHB

MepenkoBa Ipuna MukoJiaiBHa

AcucteHT kadenpu «AxyuiepcTna

TrHEKOJIOTII Ta AUTIYO] MHEKOIOT1D)

XapKiBChbKUW HAIIOHAIBHUN METUYHUN YHIBEPCUTET
M. XapkiB, YKpaina

Ap3ymanoBa Ineca BonogumupiBaa

Bba3sn Aina ApMmeHiBHa

PycanoB Outer ImutpoBu4

CrynenTtu

XapKiBChbKU HAIIOHATBHUN MEIUYHUN YHIBEPCUTET
M. XapkiB, YkpaiHna

Beenenns. I'inepnapatupeos (I'TIT) € TpeTiM 3a MOMMUPEHICTIO EHAOKPUHHUM
PO3I1aJIOM ITICHIS IyKPOBOTO J1ia0eTy Ta 3aXBOPIOBaHb NIUTOBUIHOI 3a7103H. 3TiTHO 3
BO3 TI'TIT moxe Matu cepiio3Hi HACTIAKU SIK JJIsT MaTepi, Tak 1 1js mioaa. Yacrora
BUTIAJIKIB MATEPUHCHKUX YCKIIaTHEHb 1]l 4Yac BariTHOCTI MOXe focsaratu 67%.

Meta po6oTn. MeTO0 1aHOTO JOCHIKEHHS € OLIHKA YaCTOTH aKyIIepChKUX
YCKJIaJHEHb Ta CAMOBLILHUX a0OPTIB y JKIHOK 3 JIoBeeHnM aiarHo3om ['TIT.

Martepianu Ta Metoau. Jlo MOCHiIKyBaHOI TPy YBIMIIIN 74 KIHKH y BiIli
2040 poxkis, sskum giarHoctoBano ['TIT (BmicT kanbIiito B cupoBartiii kposi > 10,5 /i
Ha IUIAHOBOMY CKpHHIHTY). JKiHKM Oynd BKIIOYEHI JO OCTaTOYHOI BHOIpPKHU
JOCIIHKCHHSI, SKIIO0 BOHHM BIJIMOBiMaIM HAcTymHUM Kputepism: miarao3 ['TIT Oys
JTIarHOCTOBAaHUW J10, MiJ 4Yac abo Ticis BariTHOCTI; MEPIIUN IiIBHINCHUN DPIBEHb
KaJIBIIF0 B CUPOBATIIl KpOB1 OyB BHUSBICHUH 70 a00 i 4ac MEpIIoi BariTHOCTI; Ta HE
MPOBOJMIIACH YCITIIIIHA MapaTupeoinekToMiss (To0To, HOpMai3allisa piBHS KaJbIlil0 B
cupoBartiii Kposi). [lemorpadiuni Ta KIIHIYHI TapaMeTpy JOCITIKYBAaHOT TPy OyIn
310paHi MIISTXOM ypaxXyBaHHS TakKuX (PaKTOPIB: BIK HA MOYATKY BariTHOCTI, KUTBKICTh
MOTIEPETHIX BariTHOCTEH, KUIBKICTh MOMEPEHIX CaMOBUIBHHX a0opTiB, Yac Bif
TEepIIOr0 BHSBICHHS TINMEpKaidbllieMii 70 HACTaHHS BariTHOCTI, MaKCUMaJIbHUM
piBEHb KaJlblIit0 3a(piKCOBaHUI B CUPOBATIIl KPOB1, PIBEHb NaPATUPEOITHOTO TOPMOHY
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(ITTT") mim dYac MAiarHOCTHKH, Ta Yac MPOBEICHHS MMapaTUPEOiAEeKTOMIS (SKIIO
npoBoawiiack). bynmn Takox 3adikcoBaHi BCl 3aJOKYMEHTOBaHI YCKJIAHEHHS
BariTHOCTI, BKJIIOYAIOYM CIOHTaHHI a0OpTH, mepeadacHi mojoru (22—36 THXHIB),
MpeeKyiaMIcito, 0aratoBoaJs, MaJOBOAMAS, 3aTPUMKy BHYTPIIIHbOYTPOOHOTO
PO3BUTKY IUIOJY, Ke€CapiB PO3THH, BaKyyM-€KCTPAKIlisl TUIOJY, TeCTaliiHui BIK
IJIOAY TIPU pO3pojiKeHH1. JIJist JKIHOK, skl Maju OuIbllle OJHIET BariTHOCTI MPOTITOM
JOCJIIJIPKYBAHOTO TIEP10/1y, KOXKHA BariTHICTh aHaJi3yBajdach OKPEMO.

Pe3yabraTtu obctexenHsi. 70 BaritHocTel (94,6%) 3aKiHUMIIMCS TOJOTAMH.
CamoBunbH1 aboptu Oynum 3adikcoBaHi mij 4Yac Tpbox BaritHocTed (4,1%) Ta
nepeavacHi mojaoru mia yac oaxiei BaritHocTi (1,4%). TligBuiieHnit piBeHb KaJbIIito
B CHpOBATIll KpOoB1 OyB BUSBJICHUH 1] Yyac mepioi BaritHOCT1 y 14 xinok (18,9%); y
pemrtn 60 marieHTiB Oyna 3adikcoBaHa TiNepKajbIiEMis B cepelHbOMY 3a *+ 29
MICSILIIB A0 PO3IJIAHYTOi BariTHOCTi. Pe3ynbraT BHMIpIOBaHHS CepeaHbOro 24-
TOJIMHHOTO PIBHS KaJbIlil0 B cedi: y 55 mamientok (74,3%) cranoBuB 401,1 £ 162,7
mr, y 25 mnarmiedTok (33,8%) cranoBuB > 400 wmr. IligBumenuit pisens IITI y
cupoBaTili kpoBi (3 moganeimuM giarHo3oM ['TIT) Oynu oTpumaHi mia dac mepruioi
BariTHoCT1 y 17 xiHok (23%), no uiei BaritHocTi y 23 xiHOK (31,1%) 1 micnst mosoris
y 34 xiHok (45,9%). 12 narientok (16%) Manau qaHi npo YCKJIaHEHHs, TOB'13aHi 3
I'TIT (medpomitiaz y 9 marieHTOK Ta ocTeornopo3 y 3 marieHTok). Ha MomeHT 300py
nanux 43 xinku (58,1%) nepenecnu napatupeoinekToMiro, me 11 Oynu HampasieHi
Ha omeparito. Y 38 mpoomepoBaHHWX NAaIllEHTOK Oyj0 BUIaJeHA MapaTUPEOiTHy
aJIcHOMY 3 HACTYIHOIO HOPMAJII3aIli€l0 PiBHSA KaJbIiF0 B CHUPOBATIl KpoBi. 5 i3 43
MPOOTIEPOBAHKUX TMAIIEHTOK OYyJIW BAariTHUMH Ha MOMEHT IapaTUPEOineKToMii Ta B
yCiX T’SITH CIOCTepirasach HOPMOKAIBIIEMIS MICIs XipypridYHOrO BTpy4YaHHsS (IMix
Yyac MOJANbIIUX TIOJIOTIB YCKJIAJHEHb y MaTepi Ta AUTHHU HE Oyno). [nmum 37
KIHKaM TIapaTHPEOINEKTOMII0 TPOBOAMIA Yepe3 MeBHHWM dac micis mosoriB. 3 20
KIHOK, SIKi Oy HE MPOOMEPOBaHi Ta HE HAMpaBIEHI HA TapaTUPEOiAeKToMi0, y 13
croctepiraiiach Jierka rinepkanbifiemis (mo 10,8 r/m), y 7 HEe BUSBWIN aJCHOMY
MapamuTOBUIHOT 3aJl03W  TPHU  yIBTPa3BYKOBOMY JoCHifkeHHI. [lopiBHSHHSA

MOKA3HUKIB KIHOK, Kl MEPEHECIN MNapaTUPEOileKTOMII0, Ta TUMHU, XTO LbOIO HE
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3poOuB, TOKa3ajgo, M0 BUKOHAHHS omepaiii OyJd0 TMOB’si3aHe 31 3HAYHOIO
rinepKanbIiEMIEIO SIK Y BariTHUX, TaK 1 y HEBArITHUX, aJieé HE 3aJI€Kajlo BiJl YaCTOTH
CaMOBUIbHUX a00pTiB a00 Oyab-sIKMX YCKJIaJIHEHb, MOB’SI3aHUX 3 BariTHICTIO. Y CIM
MalieHTKaM, sIKi OyJIM BKIIIOUEHI1 B JOCIIKEHHS, Oyso MeHue 50 pokiB, 1 TOMY BOHU
BIJIMOBIJANM XIPYPrIYHUM KpUTEpisiM napaTupeoigekromii. Onnak nume 43 KIHKA
(58,1%) Oymu BpemTi omepoBaHi. 3 HuX y 38 mnamieHTok (88,4%) Oyna
napatupeoinHa ajgeHoma, a y 4dotuphox (9,3%) - rimepruiazis mnapamuTOBUAHOT
3ayio3u. JlaHe mociiJPKeHHs Mae Kuibka oOmexeHb. [lo-mepiie, He aHami3yBaJlUCh
MAaTEPUHCHKI CUMITOMH, TIPO SKi MOBIIOMIISIOCS y 3B'SI3Ky 3 recramiiamm [TIT
(M's130Ba cnabKicTh, OUTh y CKeleTi, 3amop Ta BToMa). [lo-apyre, HE TOCTIIKYBaIUChH
Haciiaku ['TIT gnst HoBoHapomkeHux. HapemiTi, Xoua maHi mpo BariTHICTh, MOJIOTH
ab6o aboptu OynM BCTAHOBJIEHI y BCIX BHUIAJKaX, PETPOCHEKTUBHHU 30ip JaHUX 3
MEIUYHUX KapTOK HECE TMOTCHIIMHUA PHU3UK HEMOBHOI JOCTYITHOCTI JaHUX, SK
KJIHIYHUX, TaK 1 JaOOpaTOPHUX.

BucnoBok. OcCKiTbKM BariTHICTh, SK TPaBHJIO, TOB’S3aHA 31 3HMKCHHSIM
BMICTY KaJbIlif0 B CHpoBaTIli KpoBi Ta mpurHiueHdasM [ITT, came migBuiieHnii piBeHb
Kanblito B cupoBatii KpoBi 3 BusBieHuM IITIT Bkazye na I'TIT y matepi (26).
3BUYaiiHO, y4acTh €HJOKpHHOJIOra y paHHii miarHoctuii ['TIT y matepi, 36uibinye
IIAaHCH Ha TPOBEICHHS mapaTupeoekToMmiro y >kiHok 3 [TIT BuacHo Ta 03
ycknaaHenb. OgHak 3anmo0iranHs 3 TOUYKH 30pY aKylIepChKUX YCKIAIHEHb, BUSIBICHO
He Oyno. [lepeunnmii 'TIT mix yac BariTHOCTI Tparisie€ThCs PiAKO. 3HAUYHA YACTHUHA
BHITQ/IKIB 3aJIMIIAETHCS HE JIarHOCTOBAHOIO, XO4Y 1 TOBTOPHI JOCIIIKEHHS KpOBI
MOXXYTh TOKa3aTH MiJBUIIECHUN PIBEHb KAJBIIII0 B CHPOBATII 32 MICAIl Ta POKH JO
nmoyatky BaritTHOCTi. JlocmimkeHHs mokasye, mo OurkimicTs kiHok 3 ['TIT mixg gac
BariTHOCTI MarOTh JIMIIE JIETKY TINEPKaIbIEMII0, SIKa, K MPABUIIO, HE TOB'A3aHA 3
MIABUIIICHUM PU3UKOM aKYIIEPCHKUX YCKIagHEHb. Uepe3 HeBENHUKY KiTbKICTh KIHOK
3 BaXKOK TIMEpKAIBIIIEMIEI0O B MeXax JOCHIHDKCHHS, HEMOXIHUBO Oyi0
MPOAHaI3yBaTH ii MOTEHIIMHUN BIUIMB HA PE3yJbTAaTH BAriTHOCTI UM Y 3MEHIICHHI

PHU3HUKY CAMOBUIBHUX a0OPTIB.
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KVIETOYHBIE IOKA3ATEJIM JIUIIUIHOI'O OBMEHA KAK MAPKEP
METABOJIMYECKUX CABUI'OB ITPU UITEMNYECKOM UHCYJIBTE

ConoBbeBa EBrenust TapacoBna
K.M.H., QCCUCTEHT

XappkoBCckui HannoHanbHbIN
MEIULMHCKANA YHUBEPCUTET

r. XapbKoB, YKpauHa

BBenenne. MeraGonuueckue CIBUTU, KaK W3BECTHO, UTPAIOT OCOOYIO POJIb
Py UIIEMUYECKOM HHCYJIBTE HE TOJbKO B OCTPOM, HO U B BOCCTAaHOBUTEIHLHOM
nepuone. B Hacrosimee BpeMss MOAPOOHO  M3YYEHBI  ATalbl  Pa3BUTHUS
aTEPOCKJIEPOTUUECKOTO MpOIecca B apTepUAIbLHON CHCTEME, OMPEICIICHO BEAyIee
MECTO JTUCTUTIONTPOTCUHEMU U u naxe  pa3paboTaHbl 3¢ PeKTUBHBIC
YHU(UIIMPOBAHHBIE PEKOMEHJAIMU 10 WX KOppekiuu. JlelcTBUTeIbHO, Ha
IUTa3MEHHOM YpPOBHE MOKA3aTEeNH JIMITUIHOTO OOMEHa UCCIEAYIOTCS IIMPOKO U JIaBHO
CTaIM OOJMTaTHBIMU JUIsI TPOTOKOJIOB OOCJENIOBaHUS MAIlMEHTOB C COCYIUCTBHIM
puckoM. OHAKO Ha KJIETOYHOM yYpOBHE, I/Ie€ UX U3MEHEHHS] MEeHee BapuaOesbHbl, ITH
MOKa3aTeu U3y4eHbl HEJJOCTATOYHO.

Ieab pa6orbl. /(s Gojee TOHKOW OIEHKH COCTOSHUS JIUIIHMIHOTO OOMEHa,
HaMU OB MCTIOJIb30BAH METOJ] ONIPEICICHHS YUCIa JIUMHUICOACPKAITUX JIEHKOLIUTOB,
KOTOPBIM  TO3BOJIMJ ~ OLEHWUTHh  CTENEHb  HApylleHWs  Meraboinum3ma B
BOCCTAaHOBHUTEJIBHOM MEPHOJIC UIIIEMUYECKOTO UHCYIbTA.

Marepuasnsl u meroasbl. [lannenram (n=76) B BOCCTAHOBUTEJIBHOM NEPUOJE
aTepOTPOMOOTHYECKOTO HIIIEMHYECKOTO HHCYJIbTa MPOBOJIUIIOCH HCCIEIOBAaHUE
MPOLIEHTHOTO COJICPKAHUS JTUMUACOEPIKAIINX JICUKONUTOB 10 MeTony bannuda u
Kum6poy, ¢ nmocieayommnm pacyeToM CpeITHET0 TMCTOXUMUYECKOro KosdguuuenTa
(CI'K). Cpennuii ructoxuMuueckuii Kod(G(HUIMEHT pacdyuThIBaeTcS 1Mo (opmyse
I'"Actanpmu u JI.Bepra:CI'K = 3a+26+18+0r/100, rne mudpsr 3,2,1,0 — creneHb
MHTEHCUBHOCTHU OKpaiieBaHus ( oT+++ 1o 0), OykBbl a,0,B,I- YKCIIO KIETOK C pa3HOI

WHTEHCUBHOCTHIO peakiuu, a mudpa 100- ywmcmo kierok mpu moacdere. /(s sToit
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1enu Bce OoJibHbIe OBUIM pacrmepefielieHbl Ha 2 TPYMNIbl, COTJACHO CpOKaM
3aboneBanus. IlepBas rpymma (N=41)— GojbHBIE B paHHEM BOCCTAHOBHTEIHLHOM
MEepUOJIC HUIEMHYECKOTO HMHCYNbTa, (0T 21 gHs 10 6 MecsieB), BTopas TIpyIrma
(n=35) — nna B MO3IHEM BOCCTAHOBUTEIBHOM TIeprojie (0T 6 MecsIIeB 10 r0/1a).

PesyabraTtbl M o0cyxaenue. [lpu aHamuze pe3ynbTaToB 0OCIEIOBAHUS
oOpamanio Ha cebs BHuMaHue cHiwkeHue CI'K y Bcex oOcnenyembixX rpynm co
3HAYUTENILHBIM TIEPEBECOM I10 YUCIY JIMI] B MO3IHEM BOCCTAHOBUTEIILHOM IEPHUO/IE.
Tak, eciiu B iepBO# T'pyIINe TaHHBINA MOKa3aTeNb CHU3WICS He O6omee, yeM Ha 30%, To
BO BTopoii - Ha 52% B cpaBenun ¢ CI'K numip xoHTposibHOM rpymmbl (N=34).
[TonmyueHHbIE CBUIETEILCTBYIOT O TOM, YTO C OKOHYaHHUEM OCTPOTro TEpHojia
UIIIEMAYECKOT0 WHCYJIhTA HA KJIETOYHOM YPOBHE HE IIPEKPAIalOTCs METa00IMUECKUE
CIBUTH, TIOCKOJIbKY CHHXEHHE CIIOCOOHOCTH JIEWKOIIMTOB K 3axXBaTy JIUIIOWOB
CBUJICTEIILCTBYET 00 MCTOIIEHUH (haroruTapHON aKTUBHOCTHU JAaHHBIX KieToK. Eciu
NEePBUYHOE HAKOIUICHUE J>KHpa B JIEUKOIMTaX MOXXHO OXapaKTepU30BaTh Kak
KOMIIEHCATOPHYIO PEaKLMIO, TO IMOJYYEHHBIE TaHHBIE MOTYT CBHJIETEIILCTBOBATH O
TOM, YTO B BOCCTAHOBHUTEIILHOM INeprojie (haroruTapHas akTUBHOCTh JIEHKOILIUTOB, U,
COOTBETCTBEHHO, MEpa  3alllUThl HEYKJIOHHO  CHI)KAETCA, YTO  SABISIETCSA
POTHOCTUYECKHU HEOJIArOMPUSATHBIM (PAaKTOPOM.

BuiBoabI. YuuThIBasg TO, 4YTO JECHKOIMTHI HAKAIUIMBAIOT JIMIOMUJBI €IIC 0
MUTpaIlid K CTEHKE COCyJa, 9Ta CIIOCOOHOCTh MOXET OBITh OOBEKTOM JIJIs
NnoJIpOOHOTO M3Y4YEHHUsI C MOCIEIYIOUIUM BBIJCICHHEM OCOOBIX TPYMI MAIMEHTOB
CKJIOHHBIX K MPOJIOHTUPOBAHHOMY MeTabonmueckoMy paucbamnancy. Kpome Toro,
MAIMEHTHl B BOCCTAHOBHUTEIBHOM IMEPHOJIE WHCYJIbTa HYXKIAIOTCS B MOAPOOHOM
M3Y4YeHUHM KaK TUIA3MEHHBIX TaK W KJIETOYHBIX TOKa3aTeseill JUMUIHOTO OOMEeHa U

MOCJIEAYIONIEN METUKAMEHTO3HOM KOPPEKIIHH.
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VIK: 618.48-007.271-06:616-053.32
OCOBJUBOCTI YACOBUX TEPMIHIB MEPETUCHEHHSI IYNIOBUHU
HEJOHOIUEHMX JITEMR

Cmouten FOuiana OnexcanapiBHa

3100yBay BULIO1 OCBITH MEIUYHOTO (PaKyIbTETY
Mapununna Ipuna MukosnaiBHa

K.MEJI.H., aCUCTECHT

«ByKOBUHCHKH 1epKaBHUN METUYHHUI YHIBEPCUTET)
M. YepHiBii, Ykpaina

Pe3tome. IlynoBuHy nepeTMHanu COTHI TUCAY pa3iB B J€Hb NPOTATOM COTEHb
TUCAY pOKiB. TakuM 4YWHOM, MOXKHa Oyio ouikyBatu, mo 4ac nonainy HE Oyme
cnipuuM. OJIHaK 1€ MUTaHHS BPIBHOBAXYE IHTEpeCH ABOX IMAall€HTIB (Martepi 1
JTUTHHHM), SIKI MOXKYTb TIO-PI3HOMY PO3IJIAIaTUCS TPhOMa KIIIHIIMCTAMH (aKyIIEPKOIO,
aKylmepoM 1 HEOHATOJIOTOM), SKMM JIOPYYEHO iX JIKyBaHHS, 1 $KE YacTo
YCKJIQJTHIOETHCS B PI3HUX OOCTaBUHAX.

Kiro4oBi cJjoBa: 1ynoBHHa, IUIAllEHTa, HEJOHOIIEHI MITH, IIOJIOTH,

IMCPCTUCKAHHA ITYIIOBUHHU.

[Tpu HapoKeHH] TPUOIU3HO TPETUHA KPOB1 JUTHHU 3HAXOJUTHCS B IJIALICHTI.
3 orysAy Ha Te, IO HeralHe MepeTHCKaHHs IMyITOBUHHM 3aIio0irae mepeaadi miei KpoBi
JTUTHHI, YOMY HeTaifHe NEPETUCKAaHHS CTaJl0o HOpMOK? € 6araTo MOXIIMBHX MPUYUH.
Ctpax MaTepWHCHKOI KpOBOTEYl MPUCKOPUB IUTANIEHTapHI mojoru. dopmanbHi
MMOCTAHOBH 3a0X0YYBAJIM IIBUIKY BEHTHISIIO MiTeH 3 ac(hiKCi€er0 HOBOHAPOIKEHUX 1
HakazyBanm nistu 3 30-cekyHauumu iHTepBanamu [1]. Engorpaxeanbna iHTyOaIis
«Tepes MepIM BANXOM» JUIS TOKPAIICHHS CTaHy HEMOBIIAT, HAPOJKEHUX Yepe3
MeKoHii [1], 1 A BBeneHHs cypdaKTaHTy HEAOHOIICHUM JITSAM 3MYIITYIOTh JIIKapiB
3aTHCKATH MYMOBUHY B KOPOTKi TEPMiHH, JaJli HEMOBIIAT MEepeaBaId HEOHATOIOTaM,

1 TSHACHIIIS JI0 MTOCIIXY ITTHOO0KO BKOPIHHMIIACS.
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3aTucKaHHS MyNOBUHU 4epe3 1-3 XBWIMHHU Micis MOJIOTIB 30UIbIIYE 3amacH
reMOTJIO0IHY 1 3aili3a y 3[I0pPOBUX JOHOIIECHUX JiTei 0€3 30UIbIIEeHHS MiCAANIOoI0TOBO1
KpoBoTeul B Martepi [6]. Ane He cmig 3a0yBatu 1 mpo 150 MinbHOHIB JiTEH,
HapO/KEHUX TMEepeIyacHO MIOPOKY (MpUONM3HO TMO 2 JUTUHU B CEKyHHY) [6].
OcKUTbKM OUTBIIICTh HEMOBJISIT IUXA€ CIIOHTAHHO, [5] 1 HEeIHBa3WBHA MIATPUMKA, SIK
OyJ0 MOKa3aHo, MepeBepllye HeraHy 1HTyOalio 1 cypdakTaHT sl BCiX, TO ICHY€
BIKHO JIJIs1 BIICTPOYEHOT'O MEPETUCKAHHS TyTIOBUHH.

Mertaanaini3, sikuii BKJIIOYaB B ceOe BUNMPOOyBaHHs cTHCKaHHS depe3 30-180
CeKyHJT Cepeld HEJOHOIIEHWX HOBOHAPOKEHWX, TIOKa3aB OUIBII  HHU3BKY
3aXBOPIOBAHICTh, HIX TY, IO CIIOCTEPIra€ThCs MpH HeraitHOMY mepeTrckaHHi [6]. He
JTUBJISTYMCH HA T€, IO PI3HI OpraHizalii peKOMEHAYBalu BIACTPOUYCHE TIEpe TUCHEHHS
MYIIOBUHY, BIPOBAKEHHS IHOTO OYyJO0 MOBUTBHUM, [7,8] OCKUIBKH IOCIiIKEHHS
OynaM HEBETUKMMH, 1 KIIHIOUCTA TypOyBalucsi MpPO MOXKIMBY TIIOTEPMIIO 1
BIJICTPOUCHY pEaHIMAIlil0 HOBOHAPO/KEHUX. AJie 10, SKIIO I JIMCHO KOPUCHO?
HenoHoreHicTs - OCHOBHA MPUYKMHA CMEPTI HEMOBJIST B KpaiHax, 110 PO3BUBAIOTHCS
1 po3BUHEHUX KpaiHax. BincTpoueHe 3aTUCKAaHHS - 11€ O€3KOIITOBHE BTPYYaHHS, SIKE
MOKe OyTH HeraHoO peasli3oBaHe BCIOAU. SIKIIO Yy HBOTO € TMepeBark, BaXKO
MEPEOIIHUTH HOTO MOTEHIIINHY BaXTUBICTh.

Y  xypnanmi Tarnow-Mordi [7,8] mNOBiZOMISIIOTE TpPO  pe3yibTaTH
ABCTpalIiiCbKOTO JOCIIKEHHS TIEPETUCKAHHS ITyIOBUHU, B IKOMY 1566 HEMOBIIIT,
Hapo pKeHnX a0 30 THKHIB BariTHOCTi, OyJIM BUIIQJKOBUM YHHOM PO3IOJUICHI IS
CTUCKaHHs HeraiHo abo uepe3 60 cexynn. He Oymo cyTTeBOi pi3HMII MIX JABOMA
rpynamMu 1O TIEPBUHHOMY pE3ylbTaTy - cMepTi abo cepho3Hil 3aXBOPIOBAHOCTI
BIIPOJIOBXK 6 THXKHIB JKUTTS MICIs HApOKeHHS. HemoBnATa B Tpymi BiICTPOUYEHOTO
MEPETUCKAHHS MaJii OUIBII BUCOKHI CepeIHIN PiBEeHb TeMaTOKPUTY, HIX JITH B TPy
HEraifHOTO 3aTHCKy, 1 B MEHIIOCTI OTPUMYBAIM TEPEIUBAHHS EPUTPOITUTIB.
[Toka3Huky 3a mKamorw Amnrap MK JBOMa TpylaMH CYTTEBO HE BiIpi3HSIWCA, 1
PI3HHIISI MDK TpymamMu B TeMIIepaTypl HEMOBIST i Yac JOCTIIKCHHS HE Maja

KJIIHIYHOT'O 3HAYEHHS.
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Sk 1y BCIX BUNIPOOYBaHb, y LILOTO TAKOXK OyJIu 0OMEXEeHHs. YUCIO HEMOBJIAT,
4Kl BIANOBIAAIOTH KPUTEPIAM BIAOOpY, IO HAPOAWIMCA B LEHTpax MiJ Yac
JOCTIDKEHHS, HE TOBLAOMIISUIOCS, aie, 3 OTJSAy Ha MOMIMPEHICTh MepeadacHUX
MOJIOTIB, BOHO, MMOBIPHO, OYJI0 KPaTHO YMCIY BKJIIOUYEHUX B JOCHIKEHHs. YacTi
MOPYLIEHHS] MPOTOKOJY NPHUBEIM A0 CKOpPOYEHHs moAuly Mk rpynamu (y 26%
HEMOBJIST y TPy BIICTPOUYEHOI'O MEPETUCHEHHS MYNOBUHU OYB 4ac MK MOJIOTAMH 1
3aTUCKOM IyNOBHHHM MeHIe 60 CeKyH/, B OCHOBHOMY uepe3 3aHETOKOEHHS JiKaps
PO AUTHHKY).

[le BumpoOyBaHHS Ma€ Ba)UIWBE 3HAYCHHS JJIA JOCHIDKCHb 1 MPAaKTHKU. Y
TBapUH aepailis JereHb BUKIUKAE 3HAYHE 30UTBIICHHS JETeHEBOTO KPOBOTOKY, SIKUH
BIIBOJUTH KPOB 3 CHCTEMHOI'O0 KpOBOOOIry. 3aTHCKaHHS MYMOBHHM IiCIs aeparii
J03BOJISIE TUIALIEHTAPHIA LUPKYJALIl MITPUMYBAaTH BEHO3HE TOBEPHEHHS TEpe/
HaBaHTaXXEHHSM IILTYHOYKIB, 3a0e3neuyroun TuiaBHuM nepexin [8]. B maiOyTHix
TOCTIDKEHHSX CIIiJ] 30CEPEIUTH yBary Ha MEePETHCKaHHI CTOCOBHO TIOYATKY JAMUXaHHS
a00 BEHTHWJIAILi, a He Ha KUIBKOCTI CEKYH] MICJISI HapOKEHHS. ABTOPH MPaBUJIBHO
3asBJISIOTh, IO HEOOXIJAH1 OUIBII MacITaOHI HOCIIKEHHS, 00 BU3HAYMTH, YU €
peanbHEe 3HIDKEHHS CMEPTHOCTI. 3 OrJsiy Ha KUIBKICTh MEpeIyacHUX IOJIOTIB
HMIOPIYHO, HEBEJMKE 30UIBIICHHS 4Yacy MOKE MPU3BECTH 0 BEJIWYE3HOI KIJIBKOCTI
HEMOBJISIT, 1[0 BHKHIIH.

MoxnuBi BeaWKi BHUIPOOYBaHHS B IIOJIOTOBOMY 3alli, aje TEPEIIKOIH
3QJIMIIAIOTECA. BuMora mpo nmuchbMoBY 1HGOPMOBAHY 3roAy POOHUTH MOMIMBUM
BUKJIIOUEHHsI OUIBII XBOPUX HEMOBIIST, HApOKEHUX 0e3 momnepexeHHs. s Takux
JOCTIPKeHb BaplaHT OTPUMAaHHS BIICTPOUYEHOI 3roam (3apaxyBaTH YYacCHUKIB, a
MOTIM 3aPOCUTH 3Oy 3aJUIIUTUCS B JOCTIPKEHHI) B €KCTPEHUX BHUIIAJIKaX MOXKE
OyTH TOPSYHUM 1 HEOOX1THUM.

Pe3ynpTaTé bOT0 AOCTIKEHHS, TIOPAJT 3 IHIIUMH JAaHUMH, IPUITYCKAIOTh, 110
MOJKJIMBICTh TMEPETHCHYTH MYNOBHHY dYepe3 60 cexkyHn Oe3medHa 1 MOXKE MarTu
nepeBard. KimHIMUCTIB CTi CIOHYKaTH HE MaHiKyBaTH 1 yekaTu. Lle Bumarae 3minu
KyJbTYypH, II0 € HEJETKO B IOJOrOBOMY 3ajl, e MOXke OyTH CMepTh 1 CyIOBO-

MEJIMYHI IPOOJIEMHU.

114



B ocHOBHOMY, Jikapi MOCHINIAIOTh MOBUIBHO, HaMarar4uch POOUTH BCE
MpaBWJIbHO, @ HE MPOCTO IMIBUAKO. Ajie iM JIOBEIEThCA 3MHUPUTUCA 3 THUM, IO
HEMOBJISITA, AKUX HAHOUIbILE kKaJa€ll B3ATU B PYKHU, - JITH 3 allHOE 1 HEJIOHOILIEHI -
MOXXYTh OTPUMAaTH HaWOUIbILY KOPUCTH Bl BIICTPOUYEHOTO CTUCKAHHS IyTNOBHHH.
MoxnuBo, iM Oyne mnoTpiOHO HAaBUMTHCS HAJaBaTU MIATPUMKY JIUXAHHIO
HEMOBJISITAaM B Oe3nocepe/iHid OJM3BKOCTI Bl iXHIX MaTepiB, 100 BOHM MOTJIHU
3aJIMIIATUCS MPUKPITUIEHUMH JI0 TUIALEHTU. AKyIIepaM 1 HEOHATOJIOraM J10BEIEThCS
e(eKTHUBHO MPALIOBATH Pa30M B yMOBaX OOMEKEHOTO MPOCTOPY — 100 B KIHIIEBOMY

BUIIAJIKY BCC TIIIJI0 Ha KOPHUCTb NTUTUHU.

JIITEPATYPA:

1. Kluckow M, Hooper SB. Buxopucrants ¢i3ionorii 1js BHU3HAYCHHS
yacy nepetuckanus nymosuau. Semin Fetal Neonatal Med 2015; 20: 225 — 231.

2. O'Donnell CPF, Kamlin COF, Davis PG, Morley CJ. ITnau i auxanus
BKpail HEIOHOIIEHUX MiTel Biapa3y micis HapomxkeHHsa. J Pediatr 2010 poky; 156:
846 — 847.

3. Rabe H, Diaz-Rossello JL, Duley L, Dowswell T. Bmius cTpokis
CTUCKaHHS MYMOBUHHU Ta IHIIMX CTpATerid, Kl BIUIMBAIOTh HAa CTaH IUIALIGHTH TMPU
nepeavYacHuX Iojorax, Ha pe3yJbTaTH JJig Marepi 1 auTtuHH. KokpaHiBchka 0a3a
nanux Syst Rev 2012.

4, KarrBinkens [k, Bum. Iligpyuynuk HeoHaranbHOi peaHiMarii. Enk
I'poys, Iinotic: AMepukanchka akaaemis nemiarpii, 2006.

5. Maknonanpa C.JIx., Migmnron II., loyceemn T., Moppic I1.C. Brus
CTPOKIB CTHUCKAaHHS MYyNOBHMHHU JOHOIIEHUX JITEH Ha pe3yiabTaTH Marepi Ta
HOBOHapokeHoro. KokpaniBcrka 0asza nanux Syst Rev 2013.

6. Poxac-Petiec M.X., Mopm K.JIx., Comm P. Ilpodinakruune
BUKOPUCTaHHS Cyp(]akTaHTy B TOPIBHSHHI 3 BHOOpPYMM BHKOPHUCTAHHSM IS
3amo0iraHdsl 3aXBOPIOBAHOCTI Ta CMEPTHOCTI HejoHommeHuX naiteid. KokpaHiBchka

0a3a manmx Syst Rev 2012,

115



7. Tapuos-Mopai B., Moppic k., Kip61 A. 1 11. Binctpouene abo Heraiine
NepeTHCKaHHs MynoBuHU y HegoHoueHux aireid. N Engl J Med 2017; 377: 2445 —
2455.

8. Xarike Pa0Ge, xwmmman M.JI. Tait, Xoce JI. [Hiac-Poccemm, Jlemis
aynero,. (2019) BnnuB wacy CTUCKaHHS IyMOBMHM Ta IHIOUX CTpPAaTerid, sKi
BIUIMBAIOTh MpHU MEpEeIYaCHUX IMOJIOTaX Ha pe3yibTaTH JUisi Marepl 1 JUTHUHU.

KokpaHiBchka 6a3za JaHUX CUCTEMATUYHUX OrysiaiB 117.

116



YK : 618.48+618.36]-073.43:618.2-056.83
YJIBTPA3BYKOBE JOCJ/IIKEHHA IIVTAHEHTHU I IIYIIOBUHMU I11
YAC BAT'ITHOCTI P HAABHOCTI WIKIAJINBUX 3BUYOK B
JOHOJIOT'OBOMY IIEPIOAI

CraxoBa Bikropis BikropiBHa

3100yBay Buoi ocBiTH MeAMYHOTO (aKyIbTETY
Mapunuyuna Ipyna MuxkomnaiBua

K.MEJI.H., aCUCTECHT

«ByKOBUHCHKH IepKaBHUN METUYHUI YHIBEPCUTET
M. YepHiBii, Ykpaina

Beryn. [lpoGnema TIOTIOHOMANIHHSA, OCOOMMBO, y BariTHUX MPEACTABIISE
BEJIMKWN HAYKOBHMM 1HTEpeC Uil aKylIep-T1HEKOJIOTIB 1 MEPUHATOJNOrIB. Y BariTHUX,
AK1 BeYTh 3J0POBUM CMOCIO KUTTSA B MOPIBHSIHHI 3 BariTHUMH, SIK1 MAIOTh IIKIJJIUBI
3BUYKM HabaraTo piAlle BUHUKAIOTh O3HAKW  IUTAIlEHTapHOI  JIUC]YHKITII.
AKTyanbHICTh TPOOJEMH TOSCHIOETHCS BEJIMKHM YHCJIOM YCKJIAJAHEHb MiJ Yac
BariTHOCTI, MOJIOTaX Ta MICISAMIOIOTOBOMY HEpioax.

Meta pocaimkennsi. IlpoBecTu yiabTpa3ByKOBE OCHIIKEHHS 1 BHUSBHUTH
O0COOJMBOCTI IUIAIICHTH, IYIMOBHHU 1 aMHIOHA y BariTHUX SKI MalwTh IIKIIIUBI
3BUYKH JJI MOKPAIIECHHS AIarHOCTUKU CTaHy TUIOAA.

Martepianu i Meroau. 3TriHO TOCTaBIEHOI MeTH OyJlno TIPOBEIACHO
yIBTPAa3BYKOBE JIOCHIDKEHHS BariTHUM J>KIHKaM 3 HasSBHICTIO 1 BiJACYTHICTIO
IIKIJUTMBUX 3BUYOK (TIOTIOHOMANiHHS). Y3/ Oysno mpoBeneno 110 xiHkaM BiKOM Bil
20 mo 45 pokiB. OcHoBHY Tpyny ckianmu 60 >KIHOK, SIKI MalOTh IIKIIJIUBI 3BUYKH,
30KpeMa TIOTIOHOMAJIHHS, KOHTPOJNIbHY Tpymy ckiamu S50 JKIHOK, $SKi BEAYyTh
3JI0POBUH CITOCIO KHUTTHI.

Pozmoain BariTHUX OCHOBHOI Ta KOHTPOJBHOT TPy 3A1HCHIOBABCS 32 TaKUMHU
KpuTepisMu: 1) OTHOTUTIIHA BariTHICTH, TOJIOBHE MEpe/JIe)KaHHs TUI0a; 2) HasiBHICTh
abo BIACYTHICTH (hakTOpa KypiHHS TIiJf 4Yac BariTHOCTI; 3) BiACYTHICTH (hakTopa
BIUIMBY alIKOroyito; 4) BIACYTHICTh Ba)XXKOi €KCTPareHIiTaJbHOI MaTojorii; JS)
JTOOPOBLIBLHY 3TOJly BariTHOI Ha OOCTEXKEHHSI.
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VY 1 rpyny Bkitoueni 50 BariTHUX, 10 BeAyTh 310poBUil crocid xuttsa. B 11
rpyny - 60 BariTHUX, sIKI MalOTh LIKJIMBI 3BUYKH (TIOTIOHOMANiHHA). [IpoBeneHo
MOPIBHSHHS TOKAa3HUKIB PO3BUTKY IUIOJIa B Tpyml BariTHUX, L0 CTPaKIAlOTh
TIOTIOHOMANIHHAM B JBOoX miArpynax: Ila miarpyma - 30 BariTHUX XIHOK, SKi
3JI0BKHMBAIOTh TIOTIOHONANIHHAM TUIbKU B | Tpumectpi; 116 migrpyna — 30 BariTHUX
KIHOK, SIK1 3JOBXXHBAaIOTh TIOTIOHOMAIIHHAM IMPOTAroM BCi€i BariTHOCTI. Bl BariTHi
B3s5UIM Y4acTh B JOCIIKEHH1 100pOBUIBHO.

Byno mpoBeneHo AOCTiMIKEHHS TMJIACHTH, MYNOBUHH 1 HaBKOJOILIIAHUX BOJI.
31iiCHEHO BUMIPIOBAHHS 1 OLIHKA PO3TAlllyBaHHSA, TOBIIMHU, CTPYKTYPHU 1 CTYyIICHHS
3pUTOCTI TJIAIEHTH, KUTHKOCTI CYJIMH MTYMTOBUHH Ta HABKOJIOIUTIAHUX BOJI.

[Tim wac mociimKeHHS TPOBEIH CHIBBIIHOIICHHS ITOKA3HUKIB IapaMeTpiB
IUTAIICHTH, TTyIIOBHHK, HABKOJIOTUTITHMX BOJ 3 IICHTUJILHUMU TaOJUIISIMH BiJITOBITHO
710 TeCTAIlIfHOrO0 TEepMiHYy 31 3Ha4eHHsAMHU B iHTepBaai P 5 - P 95 sk HOopManbHUX,
HoK4e P 5 - HU3bKMX, BUIlE 95 - BUCOKHX.

OO0rosopeHHsi pe3yJbTaTIB T0CTiIKEHH.

[Ticns mpoBefeHHS TeCTy HA BHU3HAYEHHSI CTYNEHS HIKOTMHOBOI 3aJIeKHOCTI
(Tect @arepcTpema) BUSIBICHO HU3bKUU CTYIIHb ¥ 85% BariTHUX, CEpe/lHINA CTYIIHb
B 5% 1 Bucokuit cryminb B 10% . TpuBamicth KypiHHS B JOCHIDKYBaHUX KIHOK
ckianana Big 1 1o 4 pokiB. Ha MOMEHT JOCHIPKEHHS] TEpPMiH BariTHOCTI ckianas 31
TUXKJICHb.

JluM Tiicas TIOTIOHOMATIHHSA BHKJIMKAE 3Ha4yHI (YHKI[IOHAIBHI 1 CTPYKTYpHI
smian B TwraneHTi [1,2]. Tlim dac mocmikeHHS OyJi0 BHSIBJICHO, IO TOBIIWHA
IJIAIEHTH BariTHUX MoTparuisie B iHTepBan P 5 - P 95 nentwipauX Tabmums y 93%
BariTHUX, IO 3JIOBXHBAIOTh TIOTIOHOMATIHHAM Ta y 100% BariTHuUX, IO BEAYTh
3M0pOBUI CIOCIO JKHUTTS. AJsie TOBIIMHA IUTaleHTH MeHm P 5 1 Oimpme P 95
3yCTpidanucsi TIIBKA B TPYIl BariTHUX, IO 3JIOBKMBAIOTH TIOTIOHOMANiHHSAM. [le
O3HAYae, M0 y JAaHOI TPYNH HASIBHI MOPYIIECHHS PO3BUTKY IJIAIICHTH 1 BUCOKHIA PU3HK
po3BUTKY TuTanieHTapHoi auchynkmii [3]. ToBmuWHA IIANCHTH y BariTHHUX, IO
37IOBKUBAIOTHh TIOTIOHOMATIHHIM 32,5 £ 3,86 MM a y XIHOK, SIKi BEIyTh 370POBUI

crioci0 xKutTTs - 34,1 £ 3,12 mMm. Bysno Bu3HaueHo, 1110 y BariTHUX, SKi 3JJ0BKUBAIOTh
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TIOTIOHOMAJIIHHSIM B JIBa pa3d YACTIIIE BUSBISJIMCA KaJIbIIMHATH B IUJIALICHTI,

MOPIBHSAHO 3 JKIHKaMH, SKi BeAyTh 370poBuil crocid skmrrsi (p<0,002). Ili mawni
Bi10OpaxxeH1 y Tabmuii 1.

Taoauus 1

XapakTepuCcTHKA IUIALEHTH, HABKOJIOILUTiIHUX BO/J TA MYNIOBUHU NMPH

nposBeaeHHi Y3/[ B rpynax BariTHuX, 0 BeAyTh 310POBHUIl CIIOCI0 »KUTTHA Ta

3JIOBKMBAIOTh TIOTIOHONAJIHHSIM.

ITapametp KinbKicTh BariTHUX P
I rpyna IIa 116 miarpyna
(n=50) miarpyna (n=30)
(n=30)

JliameTp mynoBUHH 1(2.5) 14(35.0) 10(32.5) <0,001
3BY)KCHUM
ToBIIMHA [IAICHTH 0(0.0) 1(3.5) 2(6.5) >0.05
HIOTOHIIIEHA
CrymiHb 3pia0cTi 45(90.0) 28(92.5) 26(87.5) >0.05
HOPMAJIbHUM
Kanprunatu B 16(32.5) 15(50.0) 22(75.0) <0,002
[UTALEHT]
Posipenns 1akyH B 15(30.0) 8(25.0) 5(15.0) >0.05
[UTALEHT1
KinekicThb Bo: 0(0.0) 1(2.5) 1(2.5) >0.05
MaJIOBOJIJIsI
[TranentapHa 8(15.0) 14(47.5) 22(72.5) <0,01
nuchyHKITIs

ITpumitka: 3HaueHHs P po3paxoBaHo 3a qonomMoroio 2 Ilipcona

[lin ywac pocnmiIpKeHHS BUSBICHO, IO TIOTIOHOBHM [IMM HE BIUIMBA€E Ha
KUTBKICTh HABKOJOIUIIAHUX BoA. [Ipu BUMIpIOBaHHI JMiaMeTpy MyNOBHHH BHSBJICHO,
o y 2/5 BariTHUX XIHOK, IO 3J0BXHBAIOTHh TIOTIOHOMATIHHSAM Ji1aMeTp MMyMOBHUHU
ctaHoBuTh 16.0, a y 3m0poBux xiHOK 17.0. ¥V 75% BaritTHuxX, 1m0 3J0BXKHUBAIOTH
TIOTIOHOTIAJIIHHSAM BHSBIISIIOTBCS O3HaKM IutanieHTapHoi aucyHkmii [4]. Tpusaie
TIOTIOHOTIAJIIHHS TPU3BOJUTH IO PO3BUTKY MOP(MOIOTIYHUX 1 CTPYKTYPHHX 3MiH B
TUTATCHTI.

3a pe3ynapTaTaMu YJIbTPa3BYKOBOTO JOCITIIKCHHS BUSBIICHO, IO HE3aJICKHO
BIIMOBWJIUCS BariTHi B 1 TpuMecTpi Bil TIOTIOHOMATIHHS YU KYyPHJIH MPOTITOM YCi€d

BariTHOCT1 Takl MOKAa3HUKH, SIK TOBIIMHA, CTYHIHb 3PUIOCTI IUIALIEHTH, KUIBKICTb
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HABKOJIOTUTITHUX BOJ, JlaMeTp MYMOBUHH OJAHAKOBO MaJM BiJIXWUJICHHS BiJl HOPMH
[5,9]. Takox y 75% BaritHHX, IO 3JOBKWUBAJIN TIOTIOHOHAIIHHSIM IMPOTITOM YCi€l
BariTHOCT1 BUSIBJICHO KaJbI[MHATU B TUIAIIEHTI B OUIBIIIM KUIBKOCTI, HIX Y JKIHOK, 110
BIZIMOBIWJIMCSl BiJl IIKIJJUBOi 3BUYKH B 1 TpumecTpi. A HAasBHICTh KaJbIIMHATIB
YCKIIQJHIOE TUIalieHTapHy nucyHKIito [5,6].

Pe3ynpTaTi napameTpiB AKi OyJau JOCHIIKEHHI Y BariTHUX >KIHOK BKa3ylOTh Ha
HEraTUBHUM BIUIMB 1 TOKCUYHY 10 UMY MICJI TIOTIOHOMAJIHHS B €eMOPIOHATBHOMY
nepiofi mix yac GopMyBaHHSI IJIAIICHTH 1 myrnoBuHU [7,8].

BucnoBkun.TakuM 4YMHOM, MiJ Yac AOCHUKEHHS MM HIATBEPAWIH, IO Yy
BariTHUX 13 IIKJIMBUMU 3BUYKAMU (TIOTIOHOMANIIHHS) BiIOYBAEThCS PO3BUTOK
rianeHTapHoi aucyskiuii. [le MoxkHa miATBEPAUTH 32 AOMOMOTOIO YIbTPa3ByKOBOT
JIarHOCTUKH CIOCTEPIraroyy 3MEHIIEHHS TOBUIMHU TUIAIICHTH 1 JlaMeTpa MyNnoBUHU
Ta BUSIBJIICHHS KaJbI[MHATIB B IaneHTi. [Ipu BigMoBi B 1 TpuMecTpi BariTHOCTI Bif
TIOTIOHOTIAJIIHHS 3MEHIIYETHCS HMOBIPHICTh BIJIKJIQICHHS KAJIBIIUHATIB B TJIAIIEHTI Ta

CTYMiHb IJIAIEHTApHOT TUCPYHKIIII.
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JOCBIA JIKYBAHHSA JENNPECUBHUX TA TPUBOXHO-®OBIYHUX
PO3JIAAIB Y HAIIE€EHTIB, IO IIEPEHECJIN I'OCTPI IIOPYHIEHHSA
MO3KOBOI'O KPOBOOBIT'Y B YMOBAX BIFCbKOBO- MEJJUYHOI'O
KJIHIYHOI'O HEHTPY NIBJEHHOI'O PET'IOHY YKPAIHU

Temyx B. 1.

3aciyxeHuil Jikap YKpaiHu

KaHJIUJAT MEAUIHUX HAYK

JOLIEHT

HaYaJIbHUK aHT10HEBPOJOTTYHOTO BIIIIICHHS
KJIIHIKM HEHUpOXIpyprii 1 HEBPOJIOTii
BiiicbkOBO-MEIMYHOTO KIIIHIYHOTO IEHTPY
[TiBnenHoro periony Ykpainu

MOJIKOBHUK MEJIUYHOT CITY>KOU

M. Oneca, Ykpaina

Temyxk H. B.

JKap-HEBPOJIOT

Lentpy MeanuHoi peabiriTallii Ta CAaHATOPHOTO JIKYBaHHS
«Onecekuii» M. Oneca, Ykpaina

Pycbskux O. O.

CTYIEHT 6-TO KypCcy

[II-ro menuunorO hakynpreTy OnechKOTO
HaIlIOHAJILHOT'O MEAUYHOTO YHIBEPCUTETY

M. Oneca , Ykpaina

Hamm B ymoBax anrioneBposioriuHoro BimautienHs (AHB) kiiHiku
Helpoxipyprii 1 HeBposorii BilickkoBo - mMeauuHoro kiiHiyHOTO HeHTpY (BMKII)
[TiBnennoro periony (I1P) momideHo, mo rocTpi MOPyIICHHS MO3KOBOTO KPOBOOOITY
(TTIMK) B 10 % yCcKIagHIOIOTBCS JENPECHBHUMHU Ta TPUBOKHO-POOIUHUMU
po3manamu. [lempecuBHI Ta TPUBOXKHO - (OOIUHI PO3NANU SBISIOTHCS TUIIOBUMU
yexnagaeraHsamu ['TIMK. [Mommpenicts nenpeciii micist iHCYIbTy KouBaeTbes Big 30
10 44% — 3a TaHUMU TONYJIAIIHHAX JOCIIKEHB, a Bix 25 10 47% - cepen XBOpHX 3
3 mo 6 MicsIp Mics TOCTPUX IepeOpoBaACKYISIPHUX CTaHiB, Big 35 10 72% - cepen

Mali€eHTiB 3akiajiB HedpopeadOutiTamii npotsirom poky micias ['TIMK. Bkazani
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po37aau  TOTIPIIYIOTH MPOTHO3, IMOJ0 BIJHOBJIEHHS KOTHITUBHOI  (yHKIIII,
MOBCSAKIECHHOI JKUTTEAIIIBHOCTI, MIABUINYIOTh pu3uk noBTopHux [TIMK Ta
MO>KJIMBICTh BHHUKHEHHS JICTAIBHUX BUMNAAKiB. HasBHICTh NEMPECUBHOTO pO3Jaay B
aHaMHe31, 3a HamuMHu JaHumu, 30ubmye pusuk ['TIMK nHa 25%, 30uibmiye
cMepTHICTh Bin Hboro Ha 70 %. TumoaHanentuyHa Teparnis ACNPECUBHUX Ta
TPUBOKHO-POOIYHUX po3naniB, acomidoBanux 13 ['TIMK no3Bossie 3MeHIIUTH
rOCHITaJbHY JIETAJbHICTh, CMEPTHICTh Ta MIABULIUTH €(EKTUBHICTH peadimiTaii y
IbOTO KOHTUHTEHTY mauieHTiB. [Ipu BuUOOpiI aHTHUIENpEcCaHTIB HacaMIepes Clij
BpaxoByBaTh Mpodiuib MOOIYHUX e(EeKTIB 1 pUBUK B3aEMOJIl 3  1HIIUMHU
MEIUKaMEHTO3HUMH 3aco0aMu. 3acTOCYBaHHS TPUIUMKIIYHUX aHTHJICTIPECAHTIB
(TLIA) He MoOXke OyTH PEKOMEHJOBaHE BHACIIJOK BHCOKOI'O PHU3HKY YCKJIaJHEHb 3
OOKy cepleBO - CyAMHHOI cucTeMu (30UTblleHHA 1HTepBany PQ, BigMiHHOT
iHOTpomHOi 1ii) Ta aenipio3dHoi cumnromatuku. Ilpemapatn 3 rpymu CI33C
(uMTamonpaM, CEpTpalliH) Kpallle MEePEHOCATHCSA MaIlliEHTaMH 3 IICISIHCYJIbTHUMU
nenpecisiMu, 1 He mnoctynarThess TLA 3a TuMoaHaNENTUYHOKO AKTUBHICTIO. Mu
npusHavyanu muranonpaMm y ao3i 10 mr-40 mr Ha 00y, 3acToCyBaHHS IMpenapaty
Oyno edexTuBHUM y 39% mnanieHTiB ( 3HMXKEHHS KUIBKOCT1 OaiiB MO MIKadi Jenpecii
HDS;; Outbmie HiX Ha 40 % ). Takok MU BHUKOPUCTOBYBAIM MPH JIKyBaHHI I[bOTO
T'YPTY MAaIIEHTIB MOETHAHHS IuTonpamy y 1031 10 mr- 40 mr ta HOodeHy B 1031 500
Mmr Ha A00y. KomruiekcHe 3acTocyBaHHS IHX IMpenapatiB 0yno edhekTuBHUM y 62%
XBOpUX (3HUKEHHS KUTbKOCT1 6aniB mo HDS;; Ounbiie Hixk Ha 50%) .

Panne (mporsrom mepmoro wmicsus miciast  [TIMK)  3actocyBanHs
AHTHUJICTIPECAHTIB B TMOEAHAHHI 3 HOOMEHOM JO03BOJISIE TOMEPEIUTH PO3BUTOK
nicistiincynbTHOI aenpecii (IT[J]) Ta cyTTeBo MpUCKOPUTH BiIHOBIEHHS MOBCAKICHHOT
KUTTEAISTLHOCTI. EQEKTUBHICTD MOEIHAHOTO 3aCTOCYBAHHS CEPTPANIIHY Ta HOO(DEHY
3 Metoro npodinaktuku I11]] BigMiueHa Hamu y marfieHTiB, mo nepeHecau ['TIMK.
Jlo6oBa mo3a ceptpaniny cranosmia 50 mr Ha 00y , Hoodeny 500 mr Ha moOy.
Cepen marmientiB, ski micas [TIMK mporsrom poky mnpuiiManyd cepTpaitiH B
MOETHaHHI 3 HOO(EHOM TOIIUPEHICTh Aempeciii He mepeBumryBana 7%. Biporimai

BIJIMIHHOCTI CIIOCTEPIraucs BXXe Ha 4 THUIKHI JIIKYBaHHs. Y MaIli€HTIB, 110 NPUAMAaIN
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CepTpalliH B MOEAHAHHI 3 HOOEHOM, 3HAYHO MEHIIIE BIAMIYAI0Ch CEPIIEBO-CYAMHHUX
YCKJIaJTHEHb, IPOTATOM MEPIIOTO poKy, micis nepeHecenoro I'TIMK. [Ipodinakruune
3aCTOCYBaHHSl CEpTpPaliHy B IMO€AHAHHI 3 HOO(PEHOM JO03BOJISIO HAM 3MEHIIHUTU
TPUBAIICTH CTAL[IOHAPHOTO JIIKYBaHHS .

TakuM 4yuMHOM, JOBeAEHA NEpeBara HOPMali3ylOdoro BIUIMBY KOMIUIEKCHOTO
3aCTOCYBaHHS CEpTpaliHy B MOE€JHAHHI 3 HOO(DEHOM MpPH JIIKYBaHHI JEMPECUBHUX Ta

TPUBOKHO-(OOIUHUX pO3TaAiB y NalieHTiB, mo nepeHecau ['TIMK.
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BIIVIUB ITOJIIMOP®I3MY A1166C-I'EHA PELHEIITOPA AHI'TOTEH3UHY
Il IEPIIIOIO TUITY HA MEPEBIT APTEPIAJIBHOI I'IIEPTEH3II Y
MEIIKAHIIB TEPHOILIbCBHKOI OBJIACTI

IImanbko Bosroanmup BacuinboBuy
I-p MeJ. HayK, mpod.

I'nixarox Poman Bosiogumuposuy
acmipant

TepHOMNBCHKUI HAIlIOHATLHUM
MEJIUYHUI YHIBEPCUTET

im. .51. TopbaueBcrkoro MO3 Ykpainu
M. TepHonuib, Ykpaina

Beryn. AprepiansHa rineprensis (AlY) HailOuiblmn momupeHe HelHQeKIiHe
3aXBOPIOBAHHS HE JUIIC B YKpaiHi, ajie i B yChOMY CBiTi Ta € OCHOBHHM (PaKTOPOM
PU3HKY  CEpIEBO-CYAMHHUX TOMAIM. 3riqHO 3  eMAEeMIOJOTiYHUMHU JaHUMH
nomupeHicte AI' B monynanii ckinagae npubauzno 40% HacejaeHHs Mpane3aaTHOro
BIKYy, a cepe] Malli€HTIB MOXUJIOro BiKy 30utblnyeThesi 10 60-70%. 3Baxarouu Ha
BEJIUKY KUTBKICTh (DAKTOPIB PU3UKY PO3BUTKY Al’, BUBUEHHS F'€HETUUYHHUX ACIICKTIB SIK
1HIMBIIYaJTbHOTO0 YNHHUKA PU3UKY, 1 PAHHBOT'O YpaXK€HHsI opraHiB-MimeHeu mpu Al
IIPOTHO3Y Tepediry Ii€i XBOpoOH, a TaKOX MOXKIJIMBICTh BHIUIMTH OKpEMi TPYIH
BUCOKOTro pu3uky oo ['JIII € akTyanbHUM 3aBIaHHSAM Cy4aCHOI MEIMYHOT HAYKH.

Meta aociikeHHsi. BuBunty reHeTHdH1 (aKTOPH IOB’s3aHI 13 PO3BUTKOM
Al' Ta iX BIIMB Ha PO3BUTOK TinepTpodii 3aJHBOI CTIHKK JIBOTO MIIYHOUYKA Yy
MemKaHIliB TepHOIMIbChKOT 001acTi.

Marepianu Ta wmetogu. Hamu Oyno oOctexxeno 38 malli€eHTIB, 110
3HAXOIWJIWCh HAa CTAaI[lOHAPHOMY JIIKyBaHHI y TEpalneBTHYHOMY BiIIUICHHI
Koziscekoi [IPJI Teprominbepkoi obmacti xBopux Ha Al Il cT. Bikom Bim 45 mo 75
pokiB. CepenHiii Bik 00cTexxyBaHux cTtaHOBUB (63,25+11,1) pokiB. Bci obctexkeni
Oynu posminieHi Ha 3 Tpymu 3aeXHO Bin HocikictBa reHotuniB reHa AGTRI1: go
nepmoi rpynu BKiIoYeHO 9 marmientiB 3 reHotmnom C/C, mo mpyroi — 18 3

rerotunioM A/C i 1o tpetboi — 11 3 renHotunom A/A.
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OxpiM 3arajJbHOKJIIHIYHOTO OOCTEXEHHS, Mall€HTaM MPOBOJWIOCH T000BE
MOHITOPYBaHHSI apTEPIAIbHOIO THUCKY, YJIbTPa3BYKOBE JOCIIIKEHHA cepus Ta
noriepoexokapaiorpadis (cmisBigHomenHs (E/A, y.o.).

Pe3yabTaTH i 00roBopeHHsi. AHalli3yl0uM JaHi 1000BOro MoHiTopyBaHHs AT
HaMU BCTAaHOBJIEHO, IO cepeanbonodoBuit CAT y mepmiil rpymi CTaHOBUB
(161,8+4,56) mm.pT.cT., y npyriit — (159,0£3,93) mm.pT.cT., y Tpetiit — (145,4+2,91)
MM.PT.CT., TOJ1 sik cepeanbono0oBuit JIAT y mamienTiB nepmioi rpynu — (95,8+2,88)
MM.pT.CT., Apyroi - (92,36+3,01) Mm.pT.CT., TpeThoT - (88,5+2,48) MM.pT.CT.

[Ipu BuBYeHH1 MOP(}O-(DYHKIIIOHATLHOTO CTaHy MiOKapja MU 3’ACyBajH, IIO
TOBIIMHA 3aJHBOT CTiHKU JiBoro unutyHouka (3CJIII) cranoBuna (1,3+0,05) cwm,
(1,2+0,04) cm, (1,12 £0,05) cM — y XBOpHX Mepuioi, Apyroi Ta TPeThOl TPymu
BiZnoBiHO. BusiBneno noctopipHo Outbmry ToBiuHy 3CJIII y xBopux 13 C-anenem
(CC+AC-renorunu) Hag AA-renotunom Ha 13,85 (p<0,05) 1 6,7% (p<0,05)
BIZIITIOB1HO.

[lomo miactomiyHoi AMCGYHKINT MiOKapja, TO BOHA CIOCTepirajach B YCIX
narfieHTiB (BigHomeHHs E/A Oyigo MeHIe HDK OAWHHMI). ICTOTHOI PI3HHUIN MIiXK
renotTunamMu AGTR1 Mu He criocTepiraiy.

BucnoBku. Takum 4WHOM, HaMH BCTaHOBJEHO, 1O mojiMophizm Al1166C-
reHa peuenropa aHrioreHsuny |l mepmoro Tumy acoriioBaHuii 3 PO3BUTKOM
apTepiayibHOI TiMmepTeH31l y MemKaHIiB TepHOIMIbChKOI 001acTi Ta € JOJAaTKOBUM

IPEAUKTOPOM PO3BUTKY TinepTpodii JiBOro MUTYHOYKA.
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IPPEKTUBHOCTDb BBOJHOI'O ITIEPUOJA AHECTE3UU ITPU
ODTAJBMOJIOTTYECKUX OMEPALIUSX Y JETEN

KOcynos A. C.

MamartkyJos U. A.

®daiizues O. 5.

r. TamkeHT

PecnyGnuka Y30ekuctan
Tamkentckuii Ileqnarpuueckuin
MEJIULMHCKAA HHCTUTYT

AKTyaJbHOCTB. Hanbosnee OTBETCTBEHHBIM STAllOM aHECTE3UMOJIOTMYECKOTO
obOecrieueHUs1 SBISICTCS MEPUOJ] BBOJHOTO HApKO3a, KOTOPHIA TpeOyeT KOHTPOJS U
pPEeryJsiliMM  LEHTPAJbHOW TEMOJMHAMUKH U BETETAaTUBHBIX CIBUTOB, KOTOPHIE
CO37IAI0T YCIIOBHUsI OOECIeUYeHUsl TJAJKOr0 TEYCHHUS HMHAYKIIMH U TIOCIEIYIOIINX
ATAINoOB aHECTE3UHU MPHU MPOBEJACHUU OPTATBMOJIOTHYECKUX ONEpalUi y JeTeH.

Heab: Ouenuth >QPeKTUBHOCTL aHECTE3UU C MpUMEHEHHEeM Mnponodoa,
(deHTaHWIa U WHTAIAIMEN ceBoduiypaHa NMpu OQPTAIbMOJIOTHYECKUX OINEpalusix y
JeTeN.

Martepuan u meroabl. MccnenoBanue nmpoBeneHo y 36 aerei B Bo3pacte 3-14
et npu  odTaIBMOJIOTHUYECKUX omepanusx (Mo MOBOAY KaTapakThl, TJIayKOMBI,
KocorJia3usi). bonpHBIE ObUIH pa3ziesieHbl Ha JBe Tpynie: B mepBoit rpymmne 601bHBIX
UHIYKIAS B HApPKO3 OCYIIECTBIIACh INMpUMeHeHueM Tpornodona (2,5 MI/Kr) u
¢dentanmna (2,0 Mxr/kr). Bo BTOpoii rpyrmime OOJBbHBIX UHIYKIUS OCYIECTBISAIACH C
npuMeHeHueM npomnodoina (2,5 Mr/kr) u ketamuHa (4 MI/KT B/B).

N3yyanu KIMHUYECKOE TEUEHHE AHECTE3MH C MOHUTOPUHIOM IOKa3aTelen
Allc, Allx, carypauuu kucinopoaa. Ha Bcex »3ramax aHeCTE€3MOJOTMYECKOTO
oOecrieueHusl MPOBEACHBI HMCCIEAOBAHUS COCTOSHHS IIEHTPATbHON TeMOIWHAMUKHU
MeromoM  axokapaworpaduu  (OxoKI'), BererarmBHOrO Oamanca METOAOM
kapauonntepBanorpaduun (KUI).

PesyabraThl M 00cCy:xaeHHe. Pe3ynbTarbl NpPOBEACHHBIX HCCIEIOBAHUIM

MOKa3aJIM, 4YTO I[IOKa3aTead TEeMOJMHAMUKA y JIET€ TEepBOM  TPYIIIbI
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XapaKTEPU30BAINCh OTHOCUTEIBHOM CTAaOMIBHOCTBIO, TIPU OSTOM OTMEYalach
ONpeAeeHHAsl TEHJCHIMS K MOBhIIeHUIO Toka3areneil Allc — na 11%; Alln — Ha
13% ueM OT UCXOJIHBIX AHAJOTUYHBIX JAHHBIX JETEH BTOPOU Ipymmbl. Y MAlMEHTOB
l rpynmbl OTMEUEHO HM3MEHEHHE ToKa3aTeledl IEHTPaJbHOW TEeMOJAMHAMUKH -
noBbiieHue cepaeunoro wuHAekca (CU) mwa 8,2%; ymeHblieHue oOIIero
nepudepudeckoro conporupienus cocyaos (OIICC) — na 14,1%. Onnako, TeueHue
OCHOBHOTO JTala Hapko3a y TAalMeHTOB 1 TpyNmbl  XapaKTepU30BalIOCh
OTHOCHUTEJIbHBIM yMeHbIlIeHHeM AJ[c KyNHpOBaHHOE MPOBEIACHUEM T'€MOIMIIOIHUU.
JlaHHOe coCTOsTHME OBUIO BBIBICHO Yy JeTed C MPOJOTKUTEIBHBIM TEUCHUEM
orepary, TPaBMATUYHOCTBIO M OTHOCHUTEIILHOM KPOBOTOUMBOCTHIO. Y OOJIBHBIX
NepBOM rpynmnbl  HAOMIOAATIOCh OTHOCUTEIBHOE YBEJIWYCHHE CHUMIATHYCCKOU
AKTUBHOCTH PETYJAIMM PUTMA CEpJilla M BBIXOJ M3 COCTOSHMS HapKo3a IOCIIe
OTIepaIi XapaKTEPU30BAJICS PAHHUM TTPOOYKICHUEM.

3akiouenne. Takum oOpa3om, porodo B COYETAaHUU C CYOHAPKOTHUYECKOU
no3oi (eHTaHWIa W ceBouIypaHa MOXKET SIBISATHCA MpermapaTtoM BbeIOOpa IS
BBOJIHOTO  HapKo3a W  YCWICHUS  AHECTE3UMOJOTMYECKOW  3allUThl  TIpHU
opTaabMOJIOTHYECKUX omepanusax y pAetedd. [loaydeHHbIe JgaHHBIE HW3MEHEHUN
nmokaszaTteneil 1eHTpanbHOM remomuHamuku u KUI  cBuaeTenbCcTBYOT 00
obecnieueHun A(PGHEKTUBHOM aAHECTE3MH C COXPAHCHHUEM T'€MOJIMHAMUYECKOM

CTaOMJIBHOCTH MPU YMEPEHHON CTUMYIISIITUIU CUMIIATHYECKOM aKTUBHOCTH.
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OCOBJIUMBOCTI HEPEBIT'Y AHKIJIO3UBHOI'O CHOHAUJIOAPTPUTY
TA KOMOPBIJTHOI ITATOJIOI'Il TIPU HbOMY B CYUACHHUX YMOBAX

SAxumenko Ouena QuekcanapiBHa
J.MeJI.H., podecop

3akarosa Jlinis BosioaumupiBaa
K.MEJI.H., JOLUEHT

AntinoBa Harajsis MukoJiaiBHa
K.ME/I.H., aCUCTEHT

Toineni Bikropisi BanepiiBHa
K.MEJI.H., TOLEHT

Tixonuyk Hartaus CepriiBaa
K.ME/I.H., aCUCTEHT

Onecbkuit HalllOHATBHUIN MEUYHUN YHIBEPCUTET
M. Oneca, YkpaiHa

Beryn. Ankuno3uBHuit cionamnoapTput (AC) — XpoHIYHE 3amajibHe CUCTEMHE
3aXBOPIOBAHHS, 1110 BIJTHOCUTBLCS N0 TPYMH CEPOHEraTUBHUX CIOHIUJIOAPTPOIIATIMH,
ske acoriioBane 3 HLA-B27 [J. Sieper, J. Braun, M. Dougados, 2015]. 3aransHa
nomupeHicte AC B cBiTi ctaHoBUTh 0,1-1,9%, 3axBOproBaHHS Bpa)kae MEPEBaXKHO
40JI0BiKiB y cmiBBigHomeHHi 3:1 Bikom Big 20 mo 40 pokie [ M. Dougados, D.
Baeten, 2011]. 3a nanumu cratuctuku Ykpainu B 2009-2018 pp. momupenicts AC
cepell JOpoCiIoro IMpale3JaTHOro HaceleHHsa ckiagana 22,1-26,9 na 100 Tuc.
HaceJIeHHs, a 3axBOproBaHicTh — 1,9-2,8, mo BimoOpakae 3picT JaHUX MOKAa3HUKIB B
muaamuii [B.M. Kosamenko, B.M. Kopnamnekuii, 2016]. AC xapakTepu3yeTbcs
PO3BUTKOM CHCTEMHOTO 3alaJbHOTO MPOIECY 3 TEPEBAXHUM YpaKeHHSIM XpeOTa,
HAsSIBHICTIO XPOHIYHOTO OOJBOBOTO CHHIPOMY, CXHUJBHICTIO O TMPOTPECYBAHHS 3
PO3BUTKOM PpaHHBOI IHBAJIWII3aIlil, II0 Ma€ BeIUKE colliaibHe 3HadeHHs [E.JIL
Hacownog, 2015].

Mera podoru. IIpoBectm anamiz mnommpenocti AC 3a  JaHUMH
PEBMATOJIOTTYHOTO BijauteHHs bararompodinpHOoro meamuHoro 1eHTpy OnecbKoro
HAI[IOHAIPHOTO MEJNYHOTO YHIBEPCUTETY, BHUBYUTH OCOOIHMBOCTI mepediry Ta

HaWOLIbII BaXKJIMB1 KOMOPO1IH1 CTAaHU MPU LIbOMY 3aXBOPIOBAHHI.
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Marepian ta meroau. O6ctexeno 124 xBopux Ha AC. Byno mnpoeaeHe
MOBHE KJIHIKO-TabopaTopHe oOcTexkeHHsT i Bepudikamii aiarHosy AC
(ACR/EULAR, 2010; BHOP 2007). 3a jaHWMMH pPEBMATOJIOTIYHOI'O BIIILICHHS
KUTbKicTh xBopux Ha AC cytteBo 3pocna (B 2005 p. — 5,7%, B 2019 p. — 14,5%).

Pe3yabraTun Ta odroBopennsi. Cepen 124 xBopux mnepeBakaJii YOJIOBIKH —
96% (119 oci0), xinku — 4% (5 oci0), Bikom 18-72 poku (cepeaniit Bik — 39,5+1,0
poKiB). XBopl Oy PO3AUICHI HAa TPYIHU 3aJekHO Bia BiKy: I rpyma mMoyionoro Biky
(18-44 poxn) — 64,5% (80 oci0); Il rpyma cepennboro Biky (45-59 pokun) — 33,9% (42
ocobu); III rpynma crapmioro Biky (60 ta Oiunbiie pokiB) -1,6%, (2 ocobn).

Jle6roT 3aXBOpIOBaHHS B LIJIOMY BiOyBaBcs B Billl 8-49 pokiB, 3a rpynamu: |
MOJIOZIOTO BiKY — B 8-41 pik y yomnoBikiB (25+0,8 poku), B 18-31 pik y xiHok (25+2,5
pokn); Il rpyna cepennboro Biky — B 15-49 poku (32+1,0 pokn); B IIl rpymi — B 45
POKIB.

TpuBanicte xBopoOu B minoMy ckiagaina 1-38 pokis, 3a rpymamu: B [ y
40J10BiKiB — 1-29 pokiB (10+0,6 poku), y xiHOok — 2-24 p. (4+3,9 pokn); B Il — 6-38
pokiB (19+1,1 pokn); B III — 22 poxwu.

Kniniuni gpopmu AC: mepeBaxana mnentpaibia — y 71,8%, nepudepuuna — y
26,6%, BicuepansHa — y 1,6% xBopux. B cepegnbomy Biti (II rpyna) mopiBHsHO 3
monoaum (I rpyma) mepeBaxkana ueHTpanbHa ¢opma (78,6% mnpotu 67,5%), B
MOJIOZIOMY Billl TiepeBaxkana nepudepuuna popma (31,2%) npotu 19% B cepennboMy
BIIII.

Ctyninp aKTHBHOCTI 3aMajbHOTO Tpoliecy B oMy Oyma takoro: [ Tall cT. —y
42,7% (y 53 ocib), Il ct. —y 14,6% (y 18 ocib).

Pentrenomnoriuni crauii 3axBoproBanus: I ct. - 12,1% (15 oci0), II cT. — 33,1%
(41 ocoba), III ct. — 55% (68 oci6). Pentrenonoriuni cranii cakpoineity: [ ct. — 4,2%
(5 oci0), IT cT. — 33,8% (42 ocobu); III ct. — 28,2% (35 ocib), IV ct. — 33,8% (42
0ci0).

@DyHKITIOHAIEHA HEOCTATHICTh XpeOTa, cyriao0iB B miiomy Oyna [ ct. y 2 ocib
(1,6%), II ct. — y 83 ocid (66,9%), III cT. — y oci6 (31,5%). IuBanizamu 3a UM

3axBoproBaHHsM Oyina 51 ocoba (41,1%).
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B cTpykTypi kOoMOpOiIHUX CTaHIB MepeBaxkaia apTepiajiibHa rineprensis (Al) -
y 31 ocobu (25,8%): y 10% xBopux I rpymu, 50% xBopux II rpynu Ta 100% xBOpHX
I rpynu. Imemiuny xBopoOy cepust (IXC) 6yno aiarnoctoBano B 1 xBoporo (0,8%),
III rpymn.

3axBoproBaHHs WUTONOA10HOT 3a103u (11[3) 3aHsmm npyre MecTo B CTPYKTYpi
KoMopOigHOCTI - y 9 xBopux (7,2%): By3noBuii 300 y 3,2% XBOpHX, aBTOIMYHHHIA
Trpeoinut - y 4% (yci xBopi Hanexanu o [ ta Il rpymn).

BucnoBku. Takum yuHOM, aHai3 JaHUX, sIKI OyJW OTpUMaHi, CBIIYUTH PO
3pict nomupeHocti AC B M. Opeci.

30epiraeTbcs 3HauHE MepeBakaHHs 4oyIOBIKIB (96%), monomoro (64,5%) u
cepenannoro (33,9%) Biky, aje 3pocTae KUIbKICTb )KIHOK, 110 XBOpitoTh Ha AC.

Cepen xoMopbinHuX cTaHiB y xBopux Ha AC mepiie micie 3aiiMania cepIieBo-
cynuHHa natooris (25,8%), npyre — enokpuHHa naroioris (8,8%).

B ctpykTypi cepueBo-cyanHHoi natosorii nepeBaxkana Al" (25%), B cTpykTypi

eHJ0KpUHHOI — 3axBoproBanHs L3 (7,2%).
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PHARMACEUTICAL SCIENCES

PHARMACY EDUCATION FOR FOREIGN STUDENTS.

Chitishvili V. V.

Semenova L. V.

Toryanik L. A.

Plotnikova N. V.

Teachers of English of the Foreign Languages Department
Filyanina N. M.

Professor of the Department of Fundamental

and language training

National University of Pharmacy

Kharkiv, Ukraine

Abstract: The need to provide better quality higher education, in connection
with integration into the European Union, has led to the need to teach in English.
Ukrainian universities strive to increase the number of foreign students in order to
obtain international education. This article reveals the necessity to conduct research
on the problem of formation of pedagogical skills and components among English
language teachers

Key words: Learning environment, pedagogical skills, formation of
pedagogical skills, master of educational and pedagogical sciences, pedagogical

culture, pedagogical technique, pedagogical communication technique, and training.

Materials and methods. The following research methods were used to
determine the teacher's readiness for innovative pedagogical activities: analysis,
observation, conversations and comparisons.

Results and discussion: International students start their education at the

Preparatory Faculty. The University, in particular the Preparatory Faculty, strives to
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create a learning environment in which a foreign student will develop as a person and
specialist.

Applicants come mainly from East Asian countries whose languages belong
to completely different linguistic families.

Thus, there is a need to study in English.

The modern world is ruled by knowledge. Only highly qualified specialists are
currently in demand in the international labour market.

The aim of the Preparatory Faculty today is to equip international students with
basic knowledge and the latest achievements of humanity, to teach them to apply
knowledge in practice, to find and analyse the necessary information, and to apply it
in practice, working in different countries of the world.

Because Ukraine has become part of the global community, there is a need for
personnel who can perform their duties not only within the country, but also in other
countries. There is also a keen interest in sufficiently qualified teachers, who will
work with colleagues from other countries with interest. The process of active
integration of our country into the world economy is already underway. Moreover,
changes are taking place in various areas: political, economic and education.

As the contingent of one study group in a non-linguistic university can be very
diverse both in terms of the level of knowledge and individual psychological data, it
Is important to take into account such personality traits as anxiety and emotional
stability. Students with high emotional stability are distinguished by endurance,
emotional maturity, sustainability of interests and needs.

This has created a need for international students to study in English.
Moreover, this is not an experiment, but a method of teaching.

Foreign language is not only a subject of mastery, it is a means of obtaining
knowledge in various disciplines, as well as knowledge about the culture, history and
economy of the country, about the national characteristics of pharmacy in comparison
with the specifics in their native countries. In addition, the preparatory faculty gives

business communication skills.
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So why study in English? First of all, it is a requirement of the time of our
foreign partner universities (including Erasmus+ programme, which allows students
to choose to study in several EU countries at once). Thus, the university gives a
competitive advantage to foreign students in the labor market. It is learning in
English that gives them this undeniable advantage. Students who speak professional
English can learn a lot of advanced theories, opinions, points of view and ideas that
exist in the modern world.

In addition, by learning English and using it as a working tool, students are
able to obtain information from the source. They do not need to contact professional
translators or wait for the publication of new foreign textbooks or articles. This saves
their time and enables them to evaluate and analyse the information themselves,
without the teacher's interpretation. Moreover, access to up-to-date information
allows them to deepen the learning process and improve the quality and quantity of
knowledge provided at a pharmaceutical university. Many terms used in pharmacy
came from English.

Thus, learning in English, students quickly understand the meaning of terms,
easily remember and begin to use them in a professional context, in their oral and
written presentations.

In addition, because of constant training and development of all speech aspects
of English - reading, speaking, listening, writing short and long reports, essays and
final works - international students can communicate and write in English
competently and professionally. They are able to discuss problems and analyse
serious issues related not only to the language of their profession, but also to a more
general problem.

Teaching in English will allow foreign teachers invited to lecture on various
programs. During such lectures, foreign students will be actively involved in the
learning process, creating interactive communication in the audience. The result of
such training will be the highest results of the students, which they will show during

their internships in different countries of the world.
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English teacher's readiness for innovative pedagogical activity is a multi-
component, multi-functional, purposeful, logical and dynamic process of qualitative
changes in professional knowledge, skills, and motivations, professionally significant
and personal qualities. English teacher's positive motivation for innovation is due to
the satisfaction of his personal and professional needs, such as development and the
desire to apply the new; to improve the level of pedagogical skills, overcoming
professional difficulties, the desire to be successful, etc.

International students will not only get used to studying in English, but will
also get used to constant analytical work with a huge amount of materials. The
control system encourages international students to study every day, prepare for
every class and actively participate in discussions rather than learning mechanically
the material.

Thus, studying in English enables international students to continue their
studies both in our country and abroad. There is a huge advantage for teachers who
are constantly improving their English language skills.

In conclusion, the advantages of this training method are obvious. Of course,
learning and teaching in English is not easy, but the feeling that you can overcome
these difficulties for a high purpose motivates both teachers and students.

Thanks to the cooperation between Ukraine and the European Union in the
field of higher education, advanced achievements of the European education system
are being transferred and applied in practice, taking into account the specifics of
modern Ukraine. This provides additional opportunities and increases the level of
higher education in our country. It was emphasized on the importance of practical
classes and training focused on the formation of pedagogical skills and its
components, including the ability to analyse the professional activity of English
language teacher; to identify the main components of pedagogical skills; to master
the main elements of pedagogical techniques: such as speech culture and contact
Interaction; to master the lecturer's skills etc.

The teacher's positive motivation for innovation is due to the satisfaction of his

personal and professional needs, such as development and the desire to apply the
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new; to improve the level of pedagogical skills, overcoming professional difficulties,
the desire to be successful, etc.

Observations of the educational process, the results of research training
allowed to establish that with constant friendly attitude to students the degree of
rigidity becomes lower, but the coefficient of interaction with each other and with the
teacher increases significantly, there is joy from language partnership (regardless of
level of education), the motive of training is formed.

If you do not take into account the temperament of the student in the
educational process, ot will be more difficult to reveal personality traits. Of course,
the educational process is built in such a way that the teacher does not have the
opportunity to deal with each separately, but to distinguish among students four types
of temperament and take this into account when allocating tasks, determining the
scope and timing of tasks, grading and more.

A special place in the construction of pedagogical intercultural communication
is given to the initial stage of education of foreign students, which is complex and
ambiguous period of adaptation and socialization.

The article considers the pedagogical technologies of formation of pedagogical
skills, pedagogical culture and pedagogical technique of masters of educational and
pedagogical sciences, including: case technology, interactive technologies, training
technologies, distance learning technologies, Internet technologies, information and
communication technologies, etc.

Conclusions: The need to provide the best quality of higher education, in
connection with integration into the European Union, caused the need for training in
English. Universities of Ukraine try to increase the number of foreign students in
order to obtain international education. It was proved the relevance of the study of the
formation of pedagogical skills of foreign language teachers’ by providing a clear
organization of the educational process in English programme using the Dbest
traditions of domestic and foreign experience, modern pedagogical technologies and

educational innovations.
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YIOCKOHAJIEHHSI TEXHOJOT' i OYUILEHHS BOJAM IS IH’EKIIIA

Pemernsik JIronmuia PacyniBaa
KaHJIMJAT TEXHIYHUX HAYK, TOLEHT
CraxoBcbka Bikropisa CepriiBHa
MaricTp

Hanionanbuuii aBialiiiHuil yHIBEpCUTET
M. KuiB, Ykpaina

Beenennsi. Jlyis BUpOOHMIITBA IMYHOOI0JIOTTYHHUX, OaKTEPIMHMX 1 HAESIKUX
IH'€KI[IAHUX TIpenapaTiB HE 3aBXIW TMpuJaTHA Boja ISl 1H'€KIIN, OTpUMaHa
auctuidiiero. Tomy yacto BUHUKAae HEOOXITHICTh Y JIOOYMIIECHHI BOJIM 1 OJIepKaHH1
«OCOOJIMBO YHCTOT BOAW JUIsl 1H'€KI[iH», TOOTO BHCOKOOYHUIIEHOI CTEPUIIBHOI,
amiporeHHo1, BUTbHOI BiJ JIOMIIIOK OPraHiyHUX 1 HEOpPraHiYHUX pedyoBHH. B cTaTTi
npeACcTaBIeHa TEXHOJIOTIS OUUILCHHS BOAM JJIsl 1H €Ki KOMOTHOBAaHUMH METOJaMHU
MeMOpaHHOTO PO3ILJICHHS.

MeTta po60oTH. Y 10CKOHATIUTH TEXHOJIOT1I0 OUMILIEHHS BOJY JJIS 1H €KITIi.

Marepianau Ta metoam. JlochimkyBanack BOJAa Ha CTYIIHb 3a0pyIHEHHS
METOJIOM BH3HAYEHHS alipOreHHOCTI Ta METOJOM BH3HAYEHHS KOHTaMiHAIlll
MIKpPOOpPTaHi3MaMHu.

Pe3yabTaTu i o0ropopenns. Bona nis in’exiiif — (1aT. Aqua ad iniectabilia)
BO/Ia, $IKA BHUKOPUCTOBYETHCS SIK PO3YMHHUK TP TPUTOTYBAHHI JIKAPCHKHUX
npenapartiB IJis MapeHTePaTbHOTO 3aCTOCYBaHHS (BoAa /il 1H ekirii in bulk) a6o ms
PO3YMHEHHS] YW  PO3BENECHHA  JIIOUYMX  PEUOBHMH  O€3MOCepelHhO  Tepen
MapeHTepaJIbHUM 3aCTOCYBAaHHSAM. 3a OPTraHOJENTHYHUMH MMOKa3HUKAMU BOHA SIBIISE
coboro 1mpo3opy, 0e30apBHy pinuHy 03 cMaky Ta 3amaxy. 3rigHo 3 JPY Boma mis
1H’ €K1 TOBUHHA BIJIIMTOBIIaTH BUMOTaM, III0 BUCYBAIOTHCSA 0 BOJIU JUCTHUIHLOBAHOI,
i Oytu amiporenHor. Boma mns iw’eximiii in bulk omepxyroTs i3 Boau muTHOI ab0
BOAA OYMINEHO! MUIAXOM JUCTWIALII 3TIAHO 3 BaJlZOBAHHMH METOAUKAMH Ta
MpOLeypaMH TIPU PETYIAPHOMY KOHTPOJI ii MHUTOMOI EIEeKTPOMPOBITHOCTI Ta

MIKPOO10JIOT1YHOI YUCTOTH B mpoleci BUpoOHUNTBA. Opep:kaHHS 31HCHIOETHCS B
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ACEeNTUYHUX TMPUMILIEHHAX, € KaTeropuyHO 3a00pOHSETHCA BUKOHYBATH Oynb-sKi
po0OOTH, HE MOB’A3aHi 3 MPOLIECOM AUCTUIIALIL, MEPErOHKOI MUTHOT a00 3HECOIEHOT
Boau. JlJiA 1bOrO BHUKOPUCTOBYIOTH TEPMOKOMIIPECIHI aKBAaJUCTUIATOPU abo ix
YaCTUHHU, K1 KOHTAKTYIOTh 13 BOJIOI0, BUTOTOBJICHI 3 HEUTPAJILHOTO CKJIa, KBapIly abo
MiaX0xoro metany [1].

[IpoGnemoro mpu oAep>kKaHHI BOAM I 1H €KUINA € 3a0pyJHEHHS IUCTUIATY
MIPOTEHHUMHU pEYOBUHAMH, WO BIAOYBAE€TbCA IUIAXOM TNE€PEHECEHHS JpiOHUX
Kparneinb BoJu a00 BUHECEHHsS iX MOTOKOM Mapu B KOHAeHcatop. Tomy oOiagHaHHS
Mae OyTu 3a0e3rnedyeHe €PEeKTUBHUM MPUCTPOEM ISl 3aroO0iraHHs 3aXOTUICHHIO
Kparneb, a TAKOK HAJIG)KHE YTPUMYBAHHS M TEXHIYHE 00CITyroByBaHHS 00Ja HAHHS.
3a BUXIAHY BoJly OepeThCsl Boja ounieHa [1].

B nporieci aucTuiiAiii Boja nepeBOAUTHCS B Mapy 1 Ha3zaj B piaKy dasy, npu
IbOMY BIOYBA€ThCA BUIAUICHHS JOMIIMIOK. Juctumndaimis € HaOuibm e)eKTHBHUM
METOJOM OYMIIEHHS BOAM ISl pi3HUX Iiield. B sikocTi oOnagHaHHSA Ha Il cTafii
BUKOPHUCTOBYIOTHCSI OJTHO- UM 0OaraTOKOPITYCH1 TUCTUIATOpH. HalOinbpin epekTuBHI
0araToKopITyCHI YCTaHOBKH. Y HHMX BOJIa TOCIIOBHO MIEPETAHAEThCA Yepe3 JeKiTbKa
KOJIOH (3a3Buuail Bim 3-x 1m0 8-mu). [louatkoBa Boja (Boma Ha BXO[ll) MPOXOAUTH B
NPOTUTEYITl 3 KOHAEHCATOM 1 MOETAITHO HArPiBA€ThCA Ha KOKHOMY CTYTICHI.

Tomy gns Toro, moO0 3amoOirTd 3a0pyJHEHHIO BOJAW MIPOTCHHUMU
pEYOBMHAMH, KOHTAMIHYBaHHIO, a TaKOXX 3 METOI BIPOBAHKEHHS OUIBII
eHeproe(eKTUBHOTO, E€KOHOMIYHO JOIIIJILHOTO METOJY HaMH 3alpoIOHOBaHI
HACTYIHI CTaJlii OYMIIEHHS BOJU ISl 1H €KIHN .

1. IMigirpiB 1 TepmocTaTyBaHHs. [ momanbiioi ctauii 3BOPOTHHOTO OCMOCY
HEOOXITHO MIATPUMYBATH TEMIIEPATypy BOAM B 3aJaHUX Mexax. [Ipu HU3BKUX
TEMIIEpaTypax MPOMYCKHA CIPOMOXKHICTh MEeMOpaHU ICTOTHO 3HMKYETHCS, a TpHU
BHCOKI - MOXK€ PO3YMHSATH CMOJIHM TIOM'SKIIyBadiB. YCTaTKyBaHHSM IIi€i crajii
MOXYTh OYTH TETJIOOOMIHHUKHU 13 3aCTOCYBAHHSM OJHOTO 3 BUJIB .

2. I'pyba odinprpamnis. I'pyda ¢inbTpariss Bugaise 3 BOAM YaCTKH PO3MIPOM
oinpme 100 mxMm. B sikocTi yctaTkyBanHs it Tpy00i inbTpariii BUKOPUCTOBYIOTHCS

GUIBTPU 3 MIIAHUM 3aBaHTaXeHHSAIM. BuOip copTy MICKy 3aeKUTh BiJl PE3yIbTaTiB
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aHaJi3y BOJU 3 ypaxXyBaHHSIM CE30HHUX 3MiH. DUIBTP NEPIOJAUYHO MPOMHUBAETHCA,
HOro CpaBHICTh KOHTPOIIOETHCS PIZHULICIO TUCKY BOJAM 10 1 miciis (piibTpariii.

3. IoM'skmenns. L{g cramis 103BOJsIE 3HU3UTH KOPCTKICTh BOAM 332 PaxyHOK
BUJIAJICHHSI 10HIB KaJIbIIII0 1 MarHito, 3Ha4HO MOHU3UTHU 3MICT 10HIB Mepe] Moaueto
BOJAM /Uil OYMILEHHS Ha 10HOOOMIHHMKHM 1 MeMOpaHu 3BOPOTHOrO ocMmocy. B sikocTi
YCTaTKyBaHHS Ha I cTajli MOXYTh CIY>KUTH aBTOMAaTH4HI HOM'SIKIIyBadi, fKI
MPaIo0Th MO MPUHIMIY 3aMiHUA 10HIB KaJIBIII0 1 Mar”iro ioHaMHu HaTpio. BoHu
NEPIOIUYHO PETCHEPYIOTHCS PO3YMHOM Xyopuay Hatpito. CrpaBHICT poOOTH
NOM'SIKIITyBa4a MOHa KOHTPOJIFOBATH TICPIOAMYHUM BHUMIPOM YKOPCTKOCTI BOAM Ha
BXO0/I1 1 HA BUXO/II.

4. @inprpamiss 4depe3 ByruibHuM ¢uibTp. Llg cTagis mo3Boisie TOHU3UTU
KOHIICHTPAIIII0 OPraHiYHMX PEYOBUH 1 XJIOPY. BHUKOPUCTOBYIOTHCS CTaHIApPTHI
naTpoHH1 QUIBTPU 3 aKTUBOBAHUM BYTULIsAM. CHpaBHICTH (QUIBTPY KOHTPOJIOETHCS
PIZHUIICIO THCKY BOAM A0 1 micist (huIbTpartii.

5. 3BopotHuii ocmoc. Ha crasii 3BOPOTHOrO OCMOCY BOJla OYMINAETHCSA Bif
OpraHiYHUX CIIOJYK 1 coyiell. BumameHHs 1IOMIIIOK BIZOYBA€ETHCA 3a PaxXyHOK
NPOIMYCKAaHHA BOJM Yepe3 HaIIBIPOHUKHY MeMOpaHy MpH BEJIMYMHI THUCKY, IO
nepeBuinye ocMoTuune. [l 30uiblieHH €(heKTUBHOCTI MPOLIECY BUKOPUCTOBYETHCS
TaHTEHIlIaJIbHA T[oJlada BOAM JIO TIOBEPXHI MEMOpaHM TMpHU PEIUPKYIIAIII.
YcraTKkyBaHHA € cucTeMaMu MeMOpaH, siki MatoTh po3mipu mop 0,0005 - 0,001 mMxm.
KoHTponb 3A1HCHIOETBCS BHUMIPOM IIUTOMOI €JICKTPUYHOI IMPOBIMHOCTI BOAM Ha
BUXO/I1 3 CHCTEMH.

6. YubrpadionetoBe omnpomiHeHHS. DoOTOXIMIYHE  OKHCICHHS  BOJHU
yIbTpadioIeTOBUMHU MPOMEHSIMHU 3 JOBXKHHAMHU XBWIb 185 1 245 HM ycyBae ciinu
OpraHiYHMX CHOJYK 1 BOMBaE MIKpPOOpPraHisMu y Boai. YibTpadionmeToBe
OTPOMIHEHHS 3 JIOBXKWHOIO XBWJII 254 HM MoOke OyTH BHUKOPHCTaHE TaKOXK 1 JJIs
3amo0irands PO3MHOKEHHIO OakTepiii B pesepByapax st 30epiraHHs BOIW IS
i’ ekmid. YcraTkyBaHHS € yibTpadioneroBi jgammnu. [IpaBunpHIiCTE poOOTH Jamm

KOHTPOJIOETHCS 110 X BUIIPOMIHIOIOUIN 3/TATHOCTI.
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7. Ynerpadinbtpamis. [Ipuznaduena ajist BUJaaeHHs 3 BOAM MIPOTEHIB 1 IHIIKUX
PO3UMHEHMX OPraHiuHUX PEYOBHMH, MOJEKyJIspHa Mmaca skux nepesuinye 10 000
(Maca MoOJEKyIM, BUpaXK€Ha B aTOMHHUX OJIMHMIISIX Macu BOJM, sika JOpiBHIOE 18).
VYcraTKkyBaHHS € cucTeMaMu MeMmOpaH, siki MawoTh faiametp mop 0,001 - 0,05 mkm.
PeuoBuHM, 1110 3aTPUMYIOTHCS YIBTPAPLILTPALIHHOIO MEMOPAHOIO, PO3TAIIOBYIOThHCS
B oOnacti Mmonekymsipuux mac Bix 10 000 mo 1 000 000. Bona mponukae uepes
MeMOpaHy, TOJl sIK 3a0pyJIHEHHSA 3aTpuMyloTbes. [IpaBUABHICTE poOOTH CUCTEMU
KOHTPOJIIOETHCS MO PI3HUII TUCKY BOAM J10 1 MICHs YAbTpaduIbTpallii.

8. Hleionizamis. J{o3BoJiss€ OYMCTUTU BOAY B 10HIB - 3apsAJKEHUX YaCTOK.
VYcrarkyBanHa sl JeloHI3aIli € KOJOHKaMH 3 10HOOOMIHHOIO  CMOJIOKO.
Po3pi3usroThCS  J1ei0HI3aTOpH PO3AUIbHOI Jii (KaTioHO — aHIOHOOOMIHHUMH) 1
3Mimanoi nii. KoHTponbs mpaBUiIBHOCTI POOOTH 3MIMCHIOETHCS BUMIPOM MHTOMOI
€JIEKTPUYHOT TPOBITHOCTI BOJAY HA BUXO/1 3 CUCTEMH.

I ocTaHHBOIO CTAAICIO OUUIIIEHHS BOIM JUIS 1H €KIIN 3a7IUIIAETHCI JUCTHIISIIA.

9. Huctunsis. [TpunaIun ii po6oTH HEe 3MIHHUBCS.

BucnoBku. B pe3ynbraTi yAOCKOHAJNIEHHS OYHUIICHHS BOAM /I 1H €KIIM Ha
dapmalieBTHYHOMY  MIANPUEMCTBI  OTPUMYEMO  BHUCOKOOYHIIEHY, CTEpUIIBHY,
amiporeHHY, BUIBHY BiJ JOMIIIOK OPTaHIYHUX 1 HEOPraHIYHUX PEYOBHUH BOAY IJIA

1H’ €KI1H.

CIIUCOK JIITEPATYPHU
1. HepxaBua ®apmakomnes Ykpainu : B 3 1. / JlepkaBHe MiANPUEMCTBO
«YKpalHChKUI HAYKOBUHM (papMaKOTEHHHI IEHTP SKOCTI JIKapChKUX 3aC001BY». — 2-
e Bua. — XapkiB: JlepkaBHe miANMpuUeMCTBO «YKpaiH ChKHA HAyKOBUU

dbapmakoneitHu IIEHTP SKOCTI JIKapChKuX 3aco6iBy, 2015. — T. 1. — 1128 c.
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CHEMICAL SCIENCES

VINYLATION OF CYANURIC ACID BY ACETYLENE
AT HIGH PRESSURE

Ziyadullayev Anvar

Tashkent Chemical Technological Institute
Republic of Uzbekistan

Tashkent

Introduction: Properties of cyanuric acid and its derivatives have been
investigated by many scientist such as J. Liebig, F. Wohler, A.\V. Hoffmann, L.V.
Gauthier, O. Laurent, Sh. F. Gerard, Sh. A. Wurz, F.F. Beilstein. However properties,
vinylation, and isomerization of this cyanuric acid and its derivatives mast be
investigated in more degree. Investigations of russian scientists V. Zhorin, M.R.
Kiselev and V.A. Kotenev have been developed to determination influence of main
factors on thermal processes of mixtures of polymers based on cyanuric acid under
high pressure [1-3]. To study the process of synthesizing vinyl compounds of
cyanuric acid based on catalytic vinylation with the participation of a solvent and a
catalyst under high pressure.

Purpose. Synthesis of vinyl compounds of cyanuric acid of homogeneous-
catalytic conditions by it’s reaction with acetylene at high pressure.

Materials and methods. Reaction vinylation of cyanuric acid was carried out
by homogencous catalytic method in reactor of the PLII" type 1.6-100 / 6 K1 at a
pressure of 10 atm. at different temperatures and duration of reaction with acetylene.

Results and discussion: Synthesis of vinyl compounds of cyanuric acid was
carried out at atmospheric pressure [6], in this investigation vinylation was carried
out at a pressure 1-20 atm. with participation of solvents of dimethylformamide,

dimethylsulfoxide and catalyst ZnO and at this were obtained all ethers of cyanuravic
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acide. Synthesis of vinyl compounds of 2,4,6-trihydroxy 1,3,5-triazine was first
carried out by catalytic vinyl in high-base system due to the active hydrogen atom in
the molecule with the presence of acetylene at atmospheric pressure [4-5]. Reaction
was carried out under high pressure to study the effect of pressure on the synthesis of
vinyl compounds of cyanuric acid. Dimethylformamide (DMF) and
dimethylsulfoxide (DMSO) were used as a solvents, the pressure to was equaled from
10-20 atm. zinc oxide was used as catalyst and at this formation of mono, di and
three-vinyl ethers of 2,4,6-trigidroxy 1,3,5-triazine was observed.

The vinyl reaction of 2,4,6-trihydroxy 1,3,5-triazine at 10 atm. was carried out
in drying of 2-6 h and 100-160 °C in the presence of catalysts DMSO, DMF and zinc
oxide in the liquid phase.

In orde to accelerate the reaction to increase product yield and reduce the risk
of acetylene decomposition, the system was diluted by inert gas (nitrogen).
Vinylation of 2,4,6- trihydroxy 1,3,5-triazine was carried out in the presence of
systems DMSO+ZnO and DMF+ZnO. It was investigated the in flense effect of
reaction duration and temperature on carring out reaction and yields of forming
compounds.

As mentioned above, zinc oxide reacts which 2,4,6-trigidroxy 1,3,5-triazine
with formation of intermediate in the system which further has accelerated the vinyl
process as an active catalyst.

In the system zinc cyanurate acts as an active catalyst and prevents the addition
of anions into the reaction mixture. However zinc oxide is more effective catalyst at
using in combination with organic solvents. (DMSO and DMF). The reaction was
carried and will formation of mono-vinyl ether at 2 h; di-vinyl ether at 4 h, three-
vinyl ether at 6 h with high yields and at 8 h yields of all vinyl ethers sharply
decreased. (Table 1)
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Table 1

The influence of reaction duration in presence of DMSO + ZnO on the

yield vinyl ethers of 2,4,6-triglyceride 1,3,5-triazine

Temperature, | The products and the reaction time is 2 hour yield, % Totally
°’C | I 1l %
100 34.6 8.4 6.2 49.2
120 40.4 10.8 8.6 59.8
140 52.6 12.4 10.2 75.2
160 20.8 6.8 4.6 32.2

The reaction time is 4 hour
100 14.3 28.8 10 55.1
120 15.8 34.6 12 64.7
140 16.4 46.8 18 81.2
160 6.6 20.8 8.6 35.4
The reaction time is 6 hour
100 4.2 8.4 46.6 59.2
120 4.2 10.3 58.4 72.9
140 4.8 8.2 76.6 86.9
160 - - 37.8 37.8

Analysis of the results has shown that when reaction was carried is the
precense catalyst DMSO + ZnO at 2 h and 140 °C (1) -monovinyl ether 52.6, (I1) di-
vinyl ether 12.4, (111) —three-vinyl ether 10.2 %. At synthesis of at 4 h and 140 °C

yields of mono-vinyl ether was 16.4, divinyl ether 46,8, three vinyl ether 18%; at

synthesis 6 h and 140 °C yields of ethers were monovinyl ether 4.8, divinyl ether 8.2,

trivinyl ether 76.6% of time at vinyulation of correspondence. Influence of pressure

on the yield of products was investigated.

The reaction was carried out in DMSO and DMF solutions during 2,4,6 h

(Table 2). The structure of mono, di-vinyl and three-vinyl ethers of cyanuric acid

synthesized on the basis of 2,4,6-trigidroxy 1,3,5-triazine was proved by spectral

methods 1Q-, *H and C-NMR and also their physical constants were determined.

The spectral results of obtain vinyl ethers are presented below.
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Table 2
The influence of pressure on the yield of vinyl ethers
(140 °C) of cyanuric acid

Reaction | Pressure, | Yield,% in the presence of | Yield,% in the presence of
duration (atm) DMSO DMF
1 - -
2 10 75.2 68.4
20 75.4 64.3
1 52.5 34.4
4 10 81.2 73.9
20 81.4 70.6
1 62.6 39.7
6 10 89.6 81.2
20 89.8 76.5
1 37.9 35.2
8 10 56.8 44.2
20 54.2 43.8

According to the results analysis of the yield of acetic vinyl ether at
atmospheric pressure was 52.5 h for 4 h. 62.6 in 6 hours; There was a dramatic
decrease at 8 h and 37.9%, when the reaction was carried out in the presence of a
DMSO solvent at 10 atm. pressure; 75.2 in 2 hours; 81.2 in 4 hours; 89.6 in 6 hours.
During hours at 2, 4, 6 hours at increased pressure to 20 atm. there was little change
in product yields: 75.4; 81.4 only at reaction time 8 h was observed decreasing of
yield from 89.8 to 54.2 %. It is show from the table, that the product was synthesized
with higher yields at using DMSO in comparison will such at carried out in the
presence of DMF.

Conclusions. The vinylation of cyanuric acid of acetylene has been
investigated at different conditions at high presence. It was shown that at vinylation
of this acid using of system DMF+ZnO and DMSO+ZnO vyields of forming ethers

were higher at using system DMSO+Zn0 that is this system was more effective.
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TPU KOMBIHOBAHI XIMIKO-MATEMATHWYHI 3ABJIAHHS B
BPA3BNJIBCBKOMY CTHWJII HA TEMY OJIHIET
MOPTYI'AJBCBHKOI IIICHI

Tkau B. B.

UYepHiBelbKU HalllOHAJTbHUN YHIBEPCUTET
im. 1O. denproBuua, Ykpaina

Kymnip M. B.

MinakoBa T. I'.
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UYepHiBelnpka My3uyHa 1kosa Nel, Ykpaina

OcTaHHIM YacoMm, JiTH TOCTYIIOBO BTPAYarOTh IHTEPEC JO BUBYCHHS TOYHHMX Ta
NPUPOJTHMYMUX HayK. lle MOSCHIOETBCS pSIOM 00 €KTHMBHMX Ta CyO’ €KTHBHHX
dbakTOpiB, OAHUM 13 SKHX € HEIOCKOHAJIICTh TPAAUIIIMHOTO TEJarorigHoOro MiJX0my
10 yuHiB. OgHUM 13 3ac00iB 3aIliKaBJICHHS YYHIBCHKOI ayIUTOPIi 10 MOSICHIOBAHOTO
Marepiaay € 3aiTHHS MUDKIPEIMETHUX 3B’s3KIB. XIMIYHUN MaTepian J03BOJIsE
migiopaTH  MDKIpPEAMETHI 3B’S3KM  XiMii 13 OyIb-SIKUM TPEIMETOM MIKUTHHOT
nporpaMu — SIK MPUPOAHUYO-MATEMATHYHOIO, TaK 1 CYCIUIBHO-TYMaHITapHOTO Ta
MHUCTEIBKOTO UKy, BKIFOUAI0YH MY3HUKY, 110 OyJie MOKa3aHo y JAaHii poOOTI.

Tyt momani Tpu NpUKIAAM OpUTIHATBHMX 3anad. [Ipu i MiATOTOBINI aBTOpHU
OpPIEHTYBAJIMCS HA TUIIM Ta PIBEHb CKJIQJHOCTI 3aBAaHb ICIIUTIB 3 XiMii, ki Oynu
3a/1aHl y Pi3HI POKM Yy IIKOJax pi3HUX ImTaTiB bpaswmii. B HUX (QopmymtoBaHHS
YMOBH 3aJ1a4i 3/IIHCHIOETHCS Yepe3 MePEOCMHUCIICHHS TEKCTIB BIIOMHUX ITICEHB 3 TOUKH
30py XIMIYHMX PEYOBHH abo0 TIpoIleciB, IO OMUCYIOThbes y Hux. Jlani 3amadgi
3aCHOBaHI Ha TOPTYTraJbChbKiii micHI «A casa da Mariquinhas» (mys3., ci. Cina
TaBapermn)

E numa rua bizarra
A casa de Mariquinhas.
Tem na sala uma guitarra,

Janelas com tabuinhas.
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Vive com muitas amigas
Aquela de quem vos falo,
E ndo ha maior regalo
Que a vida de raparigas.

E doida pelas cantigas,
Como, no campo, a cigarra.
Se cantam fado a guitarra,
De comovida, até chora
Na casa alegre, onde mora...

E numa rua bizarra

Para se tornar notada,
Usa coisas esquisitas —
Muitas rendas, muitas fitas,
Pecas de cor variada.
Pretendida e desejada,
Altiva, como as rainhas,
Ri das muitas coitadinhas,
Que a censuram mormente,
Por verem cheia de gente

A casa de Mariquinhas.

E de aparéncia singela,
Mas muito mal mobilada.
No fundo, nao vale nada

O tudo da casa dela...

No vao de cada janela,
Sobre a coluna uma jarra,

Conchas de chita com barra,

Quadros de gosto magano,
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E, em vez de ter um piano,

Tem na sala uma guitarra.

Pra guardar seu parco espolio,
O cofre-forte comprou
E, como o gas acabou,
Ilumina-se a petroleo.
Limpa as mobilias com o 6leo
De améndoa-doce, e, mesquinhas,
Pasmam, defronte, as vizinhas,
Pra ver o que 14 se passa,
Mas ela tem, por pirraga,
Janelas com tabuinhas.

VY micH1 onucyerbes iHTEp’ep nomy y IlopTy, sikuil HayiekaB >KiHII Ha 1M’
Mapis Mapikiaesmi. Tenep 11e HAaROUIBIIHMEN TIM MOPTYTalbehbKoro ¢any y mMicTi. Bin
OTHMCYBAaBCS B MOPTYraldbChKIN MICEHHIM TBOPYOCT1 HACTUIBKU YacTO, IO HOTO MaKeT
30epiraeTbes y My3sei dany y JlicaboHi.

Texcr micHI HamMCaHWM OCOOJMBUM BIpIIEM, BIOMHM IIiJi Ha3BOI IJOCA.
[110CO10 HA3MBAIOTH BipI HA OCHOBI BipIIOBAHOTO YPUBKY, PO3MILIEHOr0 HA IMOYATKY
a6o B emirpadi (BiIoMOro sk MOTO), MOOYOBAaHUM TaK, IO B KiHIII KOXHOI cTpodu
MICTUTBCS BIATIOBITHUM PAIOK 13 MOTTO — B KIiHIIl MEpIIoi cTpodu — WOTro TMepIiuit
PAIOK, B KiHII Apyroi — apyruii i T.4.. [moca Brepiue 3’sBWIacs B iCHAaHCHKIN Ta
MOPTYTaNbChKil Toe3ii enoxu BinpomkeHHs, e ais Hel BAKOPUCTOBYBajacs AeruMa
— necarupsinkoBa cTpoda 3 pumyBanHasm ABBAACCDDC. Boma x i
BUKOPUCTOBYETHCS Y TICHI.

JlaHa micHS € OCHOBOIO I 3ama4 1 — 3.

1. B TtekcTi ommcano, mo MapikiHbsII cTajla BUKOPUCTOBYBAaTH HapTy B
SAKOCT1 JDKEpelia OCBITICHHS, «KOJIW Ta3 3aKiHYUBCsA». J[0 TOSBU E€JIEKTPUYHOTO
OCBITJICHHSI B SIKOCTI JXKEpEJIa CBITIIa BUKOPUCTOBYBAIOCS MOJIYM s, yTBOPIOBAHE TIPU

CHAJIIOBaHHI BYTJIEBOJHIB 1 IHIIMX TOprovyux rasiB. Ilig cioBoM «ra3» MaeTbcsl Ha
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yBa3l Tak 3BaHUM «CBITWJIBHUU Ta3y, mo ckianascs Ha 50% 13 BogHio, Ha 34% 13
MeTaHy 1 Ha 16% 13 yagHOrO rasy.

1.1, 3anumith peakiii rOpiHHSI KOMIIOHEHTIB CBITUJIBHOTO Ta3y. Y JABOX 13
TPbOX peaKIiii yTBOPIOEThCS Boja. B saxkux came?

1.2. ono HadTOBOrO ra3y, BKaXxiTh HEBIPHE TBEPIXKCHHS

a) [lponykramu moBHOTO 3ropsiHHs HadTOBOro razy Oyayth Tuibkun KapOon
TIOKCHUII Ta BOJA

0) /IBo€ 13 TpbOX KOMIIOHEHTIB CBITUJILHOTO a3y BXOJATh TaKOX 1 Yy CHHTE3-
ra3

B) O6’eM MeTaHy B OJJHOMY MOJI1 CBITHJILHOIO ra3dy 3a H.y. ckiaaae 7,616 n

r) [Ipu okMCHEHH1 BOJIHIO CTYMiHb OKMCHEHHs ['iiporeny cnanae Bix 0 qo -1

) [Ipu okucHEHHI MeTaHy CTyNiHb OKUCHEHHs1 KapOoHy 3MiHIOE 3HAK MiHYyca
Ha TUTIOC, 3aJIMIIAI0YNCh TAKO0 XK 332 MOIYJIEM

1.3. Jlamna mae ¢dopmy 3pizaHoi Hipamiu, B OCHOBAaX SIKOi 3HAXOASTHCS
KBaApaTH 31 ctopoHamu 16 (nmeHie) 1 8 (ropiasHka) cM. Bucora mipaminu ckianae 14
cM. Bimomo, 110 ra3 3amoBHIOE JIaMIy Ha TpW 4uBepTi (00’e€Mu Ta3iB BUMIPSHI 3a
HOpMaJbHUX YMOB). 3HANITh Macy YTBOPEHOI'O MpHU TOBHOMY 3TOpSHHI Ta3y 3
HACTYIHUM OXOJIOJIP)KEHHSM JIAMITA BOAHOTO KOH/ICHCATY.

2. VY micHI TakoX 3rajyeTbCs, LI0 TEpOiHs NpoTUpae MeOil o€l i3
conoakoro murgamo (mopt. Améndoa-doce), 3amax sKoi € ayKe MPHEMHHM.

Omist 13 MUTJATI0 TPAAUIIMHO BUKOPUCTOBYBAJACA Y HAPOJIHIA MEIMIMHI SK
JKapChKUi 3aci0, 0I0paHT Ta XapdoBa nobaBka. Lle moB’s3aHo 13 MPUCYTHICTIO B HIl
PI3HHUX PEYOBHUH - B TOMY YHCIHI, MuraaneBoi kuciotu (Puc. 2) ta ii erepis, ectepis,
aMiJIiB Ta HITPHIIIB

HO O

OH

Puc. 2. Muraajiesa KHcCJa0Ta
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MurganeBa KHUCIIOTAa BBaXKAETHCS  MAJIOTOKCUYHOK, OJHAK B JYyXKe
KOHLIEHTPOBAHUX PO3YMHAX CTA€ MOAPAa3HUKOM LIKipu. [Ipy moTpamisHHI HAa WIKIPY
BOHA BUKJIMKA€E CHJIbHE MOAPA3HEHHS 1 YTBOPEHHSI ITyXUPIB.

2.1. Tpboma peakilisiMi MOKaXiTh BIACTUBOCTI MHIJIAJIEBOI KHUCIOTH SK
KapOOHOBOi ~ KHUCJIOTH, TIAPOKCUKHUCIOTH Ta apOMATUYHOI cCHoJaykud. Yomy
TIIPOKCUTPYTIA B CKJIaJl MUTJANEBOI KUCIOTH OUIbLI KUCIOTHA, HIX Yy OCH3UIOBOMY
cnupTi?

2.2. 1lomo mMuraaneBoi KUCIOTH, BKaXKiTh HEBIPHE TBEPIPKECHHSI

a) MurpajieBa KMCJIOTa TAaKOXK BiJloMa K 2-T1APOKCU-2-(PeHIIeTaHOBA KUCTIOTa

0) MurnganeBa KucCjIOoTa Ma€ JiBa CTEPEOI3OMEPHU, OCKUILKH € OINTUYHO
AKTUBHOIO.

B) MurjasneBa KUCIOTa BCTYIA€ B peakiii e1eKTpopLIbHOrO 3aMillieHHs

r) [30MepoM MHTraneBOT KUCIOTHU € N-TIAPOKCH-M-METUIOCH30i1HA KUCTI0Ta

r) Ilpu nii Ha MUTHANIEBY KUCIOTY 23 T HATPIIO YTBOPIOETHCS BOJCHB 00’ €MOM
11,2 1 (n.y.)

2.3. 3HaiaiTh Macy MHIJAJeBOi KUCIOTH, 3a PEAKII€l0 SIKOi 3 METaJleBUM
HATpiEM MO>KHA 3alOBHUTHU Ha TPETHUHY BOJHEM (H.y.) MOCyAHHY B (hopmi rpuszmu. B

OCHOB1 TPHU3MHU 3HAXOJUTHCA PIBHOCTOPOHHIM TPUKYTHHK 31 CTOpPOHOIO 32 CM.

Bucora npusmu cknamae 353 cm.
3. OkpiM 3amantHuX PEYOBHH MUTJAJIEBa OJIisi MICTUTh 1 HEHACHYCHI KUPHI
KUCIIOTH, XapaKTepHi M poCIMHHUX kupiB. OKpeMo BapTo BII3HAYUTHU

MaJbMITOJIEB1 KUCIIOTH, SIK1 MICTATh OJIUH MOABIMHMI 3B’ 130K (Puc. 3):

o chl

ey CH,COOH
C.H C,,H,,COOH 49 CqH,COOH 613 [

Puc. 3. lluc-o-3-, muc-m-5- Ta MUC-M-7-MaJIbMITOIeBi KHCI0TH
Tyt mudpa micnst gitepu @ o3Hayae HoMmep aroma KapOoHy, mOuMHAIOUW Bij
METHJIBHOT TPYIIH, SKUI YTBOPIOE TIOJIBITHUH 3B’ SI30K 13 CYCITHIM.
3.1. [IlpoimocTpyiiTe TphOMa pEAKIiSIMU  BJIACTUBOCTI  HEHACHYCHHX
KapOOHOBHX KHUCJIOT K aJKEHIB Ta KapOOHOBUX KUCIOT. [loKakiTh CXeMaTUYHO IIHC-

TpaHC 130MEPII0 1 Ha3BITh HEHACHYEHI BKAa3aHI Ha PUCYHKY KapOOHOB1 KHUCIIOTH 3a
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HomeHknatyporo [FOITAK. Illo Take #onHe umcio. 3HaAWAITH HOAHE YHUCIO IS
NaJIbMITOJIEBUX KHCIIOT.

3.2. Illono HeHacHueHUX KApOOHOBUX KHUCIIOT, BKaXITh HEBIPHE TBEPAKECHHS

a) HenacuueHi kapOOHOBI KUCJIOTU 3HEOAPBIIOIOTH OPOMHY BOAY Ta PO3UUH
Kamniit nepmanranaty

06) OKHCHIOBaJIbHE O30HYBaHHS MOHOHEHACHUYEHHUX KapOOHOBUX KHUCIOT
MIPU3BOJIUTH A0 YTBOPEHHS OJHIET HACMUYEHOT MOHOKApOOHOBOI Ta OJHIET HACHYEHOT
JTUKapOOHOBOT KUCIIOT

B) Ilpu npuenHaHHi OJHOrO MOJIIO HOMYy A0 MaJbMITONEBOT KHUCIOTH TIO
3aKIHYEHH1 peakili Maca MPOIyKTY BJABIYI IEPEBAKAE MACY PEareHTy

r) IlanmeMiToneBi KHUCIOTH MICTATh HAa OAuH aroM KapOoHy MeHIIe, HIK
najabMITHHOBA

r) ITlaibmiToneBa KHUCIIOTa OKHCHIOETbCS B yMoBax peakiii Barnepa 1o
JUT1IPOKCUKHUCIIOTH, 5IKA, B CBOIO YEPTY, OKHCHIOETHCS O TUKETOHY

3.3. Tlocynuna B ¢dopmi NpuU3MHU 13 PIBHOCTOPOHHIM TPUKYTHUKOM 31

CTOPOHOIO 32 CM B OCHOBI i 35/3 CM 3aBBHIIIKH MIiCTHTb BOJICHB (H.Y.)

3HalAITh Macy NajdbMITOJEBOI KHUCIIOTH, JI€I0 Ha SKy METajeBOro HaTpiio
MO>KHA OTPUMATH BIJNIOBIIHY KUTBKICTh BOJHIO?

3HalAITh Macy MajJbMITOJIEBOI KHUCIIOTH, SKa TIAPYEThCA JaHUM 00’ €MOM

BOJIHIO. Slka kapOOHOBA KMCJIOTA MPH IILOMY YTBOPIOETHCS ?
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Introductions. While in most European countries the pedestrian mortality rate
is declining from year to year and, for example, in the capital of Finland in 2019 no
pedestrians died on the roads of Helsinki, in Ukraine pedestrian collisions remain one
of the most common types of accidents. And according to statistics, over the past
decade, pedestrians accounted for almost 30% of all fatal injuries caused by road
accidents.

According to official reports of the Patrol Police, in just 10 months of the
current 2020, 6 624 accidents involving pedestrians were recorded, and a number of
other high-profile accidents at pedestrian crossings were added to them in November.
In particular, in Kharkiv, terrible collisions with pedestrians took place at intervals of
several days:

- On November 7, 2020, a Volkswagen car flew to a safety island, where four
people were waiting for a green traffic light. [1];

- On November 11, 2020, an elite BMW SUV knocked a pregnant woman to
death at a crosswalk [2];

- On November 23, 2020, a pedestrian died under the wheels of a car and

suddenly ran onto the roadway of Lev Landau Avenue. [3].
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It should be noted that according to the World Bank and the WHO, Ukraine
ranks one of the last places in Europe in terms of pedestrian deaths, which negatively
affects not only the country's image but also significantly affects the quality of life of
citizens

The Aim of this work is to analyze the situation in Ukraine and find ways to
solve traffic safety problems at land pedestrian crossings.

Materials and methods. The number of accidents that occurred in Ukraine
due to violations of the rules on pedestrian crossings during the last 14 years is
presented in Table. 1.

Table 1

The number of accidents on pedestrian crossings

Years Tota_l road Dead Injured
accident
2008 1785 153 1639
2009 1821 133 1682
2010 1740 134 1611
2011 1741 109 1531
2012 1919 159 1642
2019 1673 108 1674
2020 1596 85 1571

However, the general dynamics of pedestrian collisions for the period from
2006 to 2020 (10 months) is also interesting, which can be determined on the basis of
official statistics of the Center for Road Safety and Automated Systems of the
Ministry of Internal Affairs of Ukraine (Table 2). [4].

We will note that for the specified period the total number of road accidents in
which collisions with pedestrians took place, steadily decreases. The overall decrease
Is about 44%, but today they are essentially every twentieth accident in Ukraine, as
evidenced by the diagram (Fig. 1).

As of November 1, 2020, this amounted to 6 624 cases, 678 of which were not

without injuries of varying severity (Fig. 2), and 901 collisions were generally fatal
(Fig. 3).
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Table 2

Number of road accidents in category «Pedestrian collision»

Years | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2019 | 2020
Total road
xfadents 19552 | 22565 | 17078 | 12934 | 11972 | 12082 | 11980 | 8612 | 6624
collisions
Road
accident 18998 | 22038 | 16323 | 12358 | 11415 | 11221 | 11018 | 3454 | 5946
with victims
Dead 3015 | 3682 | 2846 | 1899 | 1844 | 1863 | 1900 | 1261 | 901
Injured 17505 | 20384 | 15081 | 11525 | 10605 | 10321 | 9934 | 8005 | 5458
6624 -
5%
m Hitting a
129002 - pedestrian
Other road

95% '

accidents

Fig. 1. The part of collisions with pedestrians in the total number of accidents

678 -
[ 10%

5946 -
90%

No victims

= Road accident
with victims

Fig. 2. The part of victims of pedestrian collisions

901 -
14%

5458 -
\ 86%

m Dead

= Total victims
Pedestrians

Fig. 3. Number of fatal collisions with pedestrians
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It is significant that the total number of dead pedestrians during this period
significantly exceeds the combat losses in eastern Ukraine (13,100-13,300 according
to the UN) [5].

Results and discussion. It should be noted that the goal of the Strategy to
increase the level of road safety in Ukraine, adopted for the period up to 2024, is to
reduce by at least 30 percent the death rate from road accidents. However, its
substantive part is not devoted to specific measures, but mainly to general principles
and areas of implementation.

This indicates that the Strategy does not pay enough attention to pedestrian
safety, and the very measures to improve pedestrian safety at land crossings were lost
somewhere between a road safety audit, road safety assessment and strengthening the
responsibility of road users.

It is noteworthy that the draft Concept of the state target program to improve
pedestrian safety in Ukraine for the period up to 2020 paid much more attention to
these issues.

In particular, the goal was to reduce the number of dead and injured
pedestrians by 50% and even identified the main «culprits» of pedestrian deaths
and injuries, namely:

- crossing the road in an unspecified place;

- unexpected exit to the carriageway;

- violation of the rules of pedestrian crossings;

- appearance on the road while intoxicated,;

- non-fulfillment by pedestrians of road signs and traffic light signals.

However, the Concept has not been approved, and some of its provisions are
morally outdated and need to be revised today. In particular, it should be noted that in
the above-mentioned documents there is a certain substitution of concepts and
measures. Yes, the term Concept, in fact, is a plan, and it is in it that the general
principles and directions of implementation should be announced. And if the Strategy
IS a way to achieve the goal, then it should be devoted to identifying possible

solutions to problems.
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Unfortunately, such misunderstandings are quite common in Ukraine, which
leads to the disruption of causal links between theory and practice, between intentions
and implementation, and therefore requires joint discussion by experts from the
international community.

Conclusions. Taking into account the results of the analysis, it should be noted
that the main reasons that hinder the improvement of pedestrian safety and the
development of effective measures to prevent accidents are legislative, organizational
and engineering shortcomings.

Potentially dangerous for pedestrians should be considered:

- insufficient analysis of the causes of collisions with pedestrians for the
purpose;

- lack of means of monitoring the road network;

- imperfection of the medical care system;

- lack of systematic preventive work with pedestrians and children;

- weak information support;

- unsatisfactory condition of sidewalks, streets and roads.

Regarding other important causes of fatal collisions with pedestrians in
Ukraine, special attention should be paid to:

- Insufficient number of regulated and off-street pedestrian crossings;

- insufficient road lighting;

- driving under the influence of alcohol;

- Exceeding the speed limit by drivers.

It should also be noted that judging by the recent high-profile collisions with
pedestrians, the effectiveness of speed limits to 50 km/h was insufficient.

At the same time, they should become more priority in terms of improving
road safety in Ukraine [6]:

1. Development of schemes of the organization of traffic;

2. Organization of Central Traffic Control Points;

3. Widespread introduction of information boards;
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4. Construction and arrangement of a sufficient number of regulated and off-
street pedestrian crossings;

5. Increasing the construction of roundaboults;

6. Taking measures to control compliance with traffic rules, namely the
widespread use of monitoring systems and automatic speed recording;

7. Introduction of modern street lighting systems and road signs;

8. Comprehensive repair of streets and roads.
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Abstract. A new method and tubular apparatus for cleaning industrial waste
gases from carbon monoxide have been proposed. The composition and method of
applying a highly efficient Zn-Cu-Cr-Al catalyst on tubular carriers for cleaning large
volumes of gases contaminated with carbon monoxide have been developed.

Keywords: gas cleaning from carbon monoxide, catalyst, tubular carriers.

When boilers operate on liquid or gaseous fuels, harmful substances are
emitted into the atmosphere, the most dangerous of which are nitrogen oxides, sulfur
dioxide, carbon monoxide, suspended solids, vanadium oxides and benzopyrene.

Known methods of cleaning and neutralizing waste gases from nitrogen
dioxide, sulfur dioxide and other harmful impurities by absorption or catalysis. As for
the purification of gases from carbon monoxide, this issue still remains unresolved.

There are known methods for cleaning process gases from carbon monoxide,
for example, in the synthesis of ammonia, but these methods are completely
unsuitable for the ecological cleaning of waste gases, since require the use of high
pressures and sophisticated technological equipment. Since carbon monoxide under
normal conditions is an indifferent gas, the most effective method of purification is
catalytic, by oxidizing CO to CO,. The reaction of catalytic oxidation of CO with

oxygen or water vapor is well studied.
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CO+%02 =CO,

CO+H,0=CO0O, +H,

However, the existing catalysts for this reaction cannot be used for sanitary
cleaning of gases. There are several reasons that prevent the use of known methods.
The main one is the high cost of catalysts and high energy costs for heating gases. In
addition, solid impurities are often present in the exhaust gases, which clog the
catalyst. We have developed catalysts that are devoid of these disadvantages and are
able to solve the problem of cleaning exhaust gases from carbon monoxide. It is
known that the catalytically active substances of CO oxidation are the following
compounds: Fe, Mn, Pt, Ar, Cu, V205, Pd, Ni, etc. Our research in this direction has
led to the development of new types of catalysts that meet the requirements of
environmental catalysis. The method for preparing the catalyst consists in adding
aluminum, cement and ammonia water to the mixture of catalytically active
substances. The porous structure of the catalyst is formed due to the intensive
reaction of the interaction of ammonia water with metallic aluminum, which leads to
foaming of the reactants with subsequent solidification of the contact mass. The
resulting catalyst is used either by applying a pasty contact mass to the inner surface
of the pipes, or by crushing the hardened mass into pieces of 5-25 mm in size. Due to
the simplicity of manufacture and low cost, the production of large batches of
catalysts by the above-mentioned method is not difficult and they can be widely used
for sanitary cleaning of gases from carbon monoxide in various industries, including
boiler exhaust gases. The challenge was to find the optimal catalyst composition with
maximum activity. It is known that the most active substances included in the
composition of the catalytic mass are oxides of Zn, Cr, Cu. The optimal catalytic
mass was determined by the method of mathematical planning of experiments.

Zn0 - 2%; CuO -8%; Cr,0, -6%; Al-40%; Cement - 44%.

The studies of the synthesized catalysts were carried out in a laboratory setup.

Gas samples were analyzed at the entrance to the reactor and at the exit from it.

During operation, the diameter of the tubes, temperature, volumetric velocity, and gas
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concentration were changed [1-3]. The results of the study of tubular reactors are
shown in table. 1.
Table 1

CO conversion rate in tubular reactors

Temperature Average co_nversion rate, %
oC Tube diameter, mm.
10 15 20 30
150 20 18 13 11
200 45 38 32 30
250 67 60 52 48
300 89 80 74 69

In the studies, the gas space velocity was 6000 h?, the CO content was 2%.
The catalyst begins to show activity at a temperature of 150°C, with increasing
temperature the degree of CO conversion increases and reaches a maximum at 300°C.
In small diameter tubes, better contact between the gas and the catalyst is achieved
and the conversion is increased. Under industrial conditions, the tube diameter should
be 40-50 mm. and the length of the tube (up to 2 - 3 m.).The practical application of
the synthesized catalysts makes it possible to purify large (industrial) volumes of
waste gases with a high degree of efficiency.
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Introduction. Currently blockchain has already been spread and used in
government and private areas, performs variety of tasks such as: digital document
management, cryptocurrency, resource trading, deals affirmation (smart contracts)
[1]. Looking at IT technologies’ development and its rapid delivery, it’s a solid stance
that in the near future the blockchain technology will be definitely developed in
domains of improving mining algorithmics, peer-to-peer networks organization and
involving a huge amount of computing resources in order to solve specific issues for
private companies and government organizations [2].

An assertion has been described above involves an issue based on one of the
most important processes in the blockchain — mining.

Mining represented as a computing process the gist is that to select a hash
value which satisfies concreate conditions (for instance a certain symbols amount in a
hash value must be set as a zero) [3]. Thanks to mining it’s possible to prove by other
blockchain users that the transaction (in a blockchain terminology it’s a structure
containing a payload for instance a sum of money, an amount of used or sent
resources etc.) was truly received by another user and the data hadn’t been
counterfeited (this process is entitled as a proof of concept) [2]. For a successful
mining a reward which is able to compensate costs on the energy, computing
resources acquisition and maintenance is considered.

It’s necessary to mention that the more users in the network, the more
resources for a mining process needs to be taken into the account. It’s an unknown

information how many computing resources is possessed by a miner and, as a
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consequence, it involves a competition for a reward obtaining via the first correct
hash value calculation. Basing on this fact we come to the issue of the usage and
optimal resources organization.

Aim. An issue of the optimal resources’ organization and usage involves to
another one — a creation of automated information system (ERP — Enterprise
Resource Planning) able to account, manage, maintain and process purchases of
computing assets.

Materials and methods. The list of organizational processes to be planned:
computing resources accounting, resources configuration management, maintenance
work management, facilities acquisition management. In order to select devices for
future computing nodes, the catalog containing a detailed list of facilities is presented
and allows to organize planning subsequently.

Processes are described as work orders. They are created, edited, processed and
promoted to the next steps by the users with a specified list of definite authorization
rights. The orders’ lifecycle is represented as steps (each step has a status). On each
step the order has an assignee which must perform actions according to its rights.

The system is suggested to be implemented with the “Client-Server”
architecture via Java ecosystem on the server side and JavaScript one with React.js
on the client side. The system requires an execution of ACID principles and it’s
possible to store the data as documents so too. These requirements may be satisfied
by MongoDB and Spring Framework transaction management API. The technologies
choice is based on their constant evolve, formed architecture and high development
speed with them.

Results and discussions. The result is an analysis of blockchain technology
and mining process, requirements formation, management and planning resources
organization.

Conclusions. A rapid development of IT technologies and especially a
blockchain one involves new requirements, issues, approaches such as the most

effective way of resources usage. A solution as an automated system of resource
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planning and organization has been proposed as a variant to maximize an outcome of

computing powers’ usage.
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Introductions. In automation systems there is a problem of determining the
largest or smallest voltage among several. The simplest solution to this problem is to
use a diode assembly, ie each voltage source through the diode is connected to the
circuit for determining the maximum voltage [1]. This voltage is usually applied to a
voltmeter and a resistor with an additional voltage source. But the voltmeter
determines only the value of the maximum voltage. To determine the location of the
maximum voltage, it is necessary to include a current indicator in each branch. The
magnitude of the current in the branch with the highest voltage depends on the
magnitude of the maximum voltage and the parameters of the additional voltage
source. If among the determining voltage sources the maximum differs significantly
from the others, then such a simple scheme solves the problem. When the maximum
voltage among several voltage sources, or close to it is present in several sources, the
current will flow through several diodes. In this case, it is difficult to detect the
maximum. In addition, the internal resistance of the voltage source and the resistance
of the diode significantly affect the amount of current.

Aim: To consider the original schemes that significantly improve the
performance of the highest voltage indicator.

Materials and methods: Analysis of known schemes and original schemes,
which are fundamentally different from the known ones. The proposed schemes of

indicators have a wider range of voltages and high efficiency.
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To improve the performance of the indicators of a simple circuit, it is necessary

to connect a negative voltage through a resistor with high resistance (Fig. 1).

E1 O

s

EZ D2 ﬁRn
ot

E3 o3 v =
S S

Fig. 1 Maximum voltage indicator.

Here E1, E2, E3 - voltage sources, among which you need to find the largest.

D1, D2, D3 - diodes.

E is the source of additional voltage of the indicator.

Rn is a resistor with a high resistance value.

In this scheme, at small values of the studied voltages, the current will be
determined mainly by the resistance of the resistor Rn. In the case where all branches
have the same (or - close to the same) voltage, the current source E will be distributed
through several branches. In this case, it is difficult to determine the maximum
voltage. Therefore, such a simple circuit using only passive elements (diodes) does
not always determine the maximum signal.

Analog comparators were studied [2-4]. In these schemes determine the output
outside the threshold values of the studied voltage. In the review work [2] various
schemes of analog comparators are considered. All of them are mainly designed to
determine the out-of-threshold value of the studied voltage. The scheme of an analog
two-threshold comparator is considered in [3,4]. This circuit fixes the voltage in a
given range. Therefore, to improve the process of indicating the maximum voltage
using active elements - transistors.

An example of such a scheme in Fig. 2. presented in [5].

In this scheme, the values of analog signals on the emitters of transistors VT1-
VT4 are compared. The largest signal on the emitter opens the base of its transistor

and blocks other transistors. The bases of the transistors are interconnected. Only the
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signal with the largest instantaneous value passes at the outputs of the circuit. Other
channels are blocked due to a voltage drop across the common base resistor. Only the
maximum signal appears on the collector of the open transistor. In the scheme there is
no supply voltage and therefore operable in limited voltages (0.7 V to units of volts)
for those shown in Fig. 2. parameters of transistors.

In fig. 2. a fragment of the maximum voltage indication circuit is displayed.
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x1
- |7 — — —_ & Sy
= ot
2 TDC;1 —I— R1 wT1 R3
:L i | 2 kKOu KT3151 10 ko £
_—— —
=%
Tee | s Re =
vT2 =
='|_ 0.01 2 kOu KT315I | 10 kOu E
—— L a_ s
_——— — =
Ta _| S 2
0.01 VT3 Rz 2
=_ | 2 KOwu KT31aI | 10 kO 2
L - x4 =
@ TN
RB
VT4
=_| I] 0 | 2 KOII KT314I | 10 kOw

R9
100 kOu

Fig. 2. Circuit of an analog comparator.

The circuit uses transistors, which significantly improves the accuracy of
determining the maximum voltage. But the efficiency of these circuits at a large
number of identical voltages is very questionable.

Results and discussion: improving indicators

The following are the schemes of maximum voltage indicators, which are
qualitatively different from those considered. It is proposed to use the two-pole with
negative resistance. By two-pole with negative resistance is a circuit in which the
voltage is opposite to the voltage across the usual resistor when connected to a
current source. [6]. A two-pole with negative resistance can be created with an
inverse amplifier and input and output resistors connected in series. This scheme was
first used in the construction of an electronic model to determine the critical path in
the network. [7-8]. Before the era of personal computers, such models were used in

solving network planning and management problems [8].
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The first schemes of indicators using negative resistance are proposed in [9-
10]. The scheme of indication of the greatest voltage is considered in fig. 3 for three

electrical branches.

1
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Fig. 3. The scheme of the indicator of the greatest tension from three branches.

Here 1. Voltage sources, among which the largest is determined.

2. two-pole with negative resistance

3. diodes

4, 5. resistors.

6. inverse amplifier

7. key.

8. current source.

9. common point of voltage sources and current sources (“ground™).

Each voltage source 1 is connected to the resistor 4 by a positive pole. The
other poles of the resistor 4 are connected to the resistor 5, respectively. The second
poles of the resistors 5 are connected through the cathodes of the diodes 3. Parallel to
the poles of the resistor 4 is connected to the input of the DC amplifier 6, in which the
inverse output is connected in parallel with the resistor 5. The output pole of the
highest voltage indicator is connected through the switch 7 to the negative pole of the
current source 8. points (“earth™) 9.

In this circuit, after switching on the switch 7, the source current 8 flows
through the branch with the maximum value of the source voltage 1. The voltage

drop at the output of the amplifier is greater and opposite to the voltage drop at the
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internal resistance of the voltage source 1, resistor 4 and diode 3. Therefore, the
current source 8 does not reduce the voltage source 1, and maintains or increases.

Because of the non-linear current-voltage characteristics of the diode 3 is
difficult to implement immutability voltage source 1 at the cathode of the diode 3. It
Is easier to implement its increase. Its potential will block the diodes of other
branches. In this case, if the voltage in the other branch is greater than the specified,
but less than the output of the indicator, the circuit will not determine the new
maximum voltage. To change the new state, the current source 8 must be switched
off. In addition, the maximum voltage is increased due to the negative resistance.
Therefore, it is necessary to measure the voltage at the output of the voltage indicator
when the current source 8 is turned off with a key 7. The negative resistance scheme
was improved in [11-15].

Conclusions The considered scheme of indication of the greatest voltage has a
trigger effect. It is operational even if all voltages are equal. In it the current will
always flow only on one branch. This allows the indication of the maximum voltage
at a small value of current. To change the state of the voltage indicator, it is necessary
that the current source is zero. Determination of the value of the maximum of voltage
must be performed at zero value of the current. Therefore, such circuits can be used

to automatically select the maximum voltage source.
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Abstract: Factors that cause natural and man-made emergencies are identified.
It is investigated that in order to increase the content and provision of information it
IS necessary to take into account the maximum amount of initial data, information
from different sources, and spatial binding allows to make this information
convenient for its perception and use in decision making.

It is determined that the methods of GIS analysis allow to correctly implement
complex spatial models of complex assessment of the state of the environment and at
the same time to study combinations of different natural and man-made factors, to
model and predict the development of an emergency situation.

Key words: accident, geoinformation systems, emergency situation, model of

natural factor, model of man-made factors.

The ecological, economic and socio-political situation on the territory of
Ukraine (in oblasts, cities, districts) is characterized not only by natural-geographical
conditions, level of development, peculiarities of production and transport
infrastructure, but also by the nature and scale of negative impact of emergencies on

the environment [1].
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The protection of the population, the economy and the environment from
various emergencies largely depends on pre-existing measures to prevent and
eliminate emergencies of natural and man-made nature.

Factors that cause natural emergencies:

— increase of anthropogenic impact on the environment, which provokes or
intensifies the negative consequences of dangerous natural phenomena;

— irrational placement of objects of economic and industrial activity;

— resettlement of people in areas of potential natural danger;

— lack of environmental monitoring systems or their insufficient
efficiency;

— weakening of state systems for monitoring emergencies, low probability
of forecasting dangerous natural phenomena;

— lack of cadastres of potentially dangerous areas [2].

Factors that cause man-made emergencies:

— irrational, placement of potentially dangerous objects on the territory of
the country under conditions of technogenic safety;

— low efficiency of introduction of resource-, energy-saving and other safe
technologies; operation of potentially dangerous objects; progressive growth of wear
and tear of various branch funds (especially housing and communal services);

— imperfection of the legal framework governing interdepartmental
cooperation at different levels [2].

Timely forecasting of probable hazards in emergencies, ie possible conditions
in which there will be or are likely threats of negative factors and impacts of
emergencies on the population, objects of the economy and the environment,
significantly reduces the negative consequences for human life, economy and
environment.

In some cases, early prediction of the possible development of emergencies can
almost completely eliminate the destructive effects of hazards.

To increase the content and provision of information it is necessary to take into
account the maximum amount of initial data, information from different sources, and
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spatial binding allows to make this information convenient for its perception and use
in decision making [3].

The advantage of geoinformation methodology to address this issue is that GIS
allows you to identify and manage spatial relationships between topological objects
representing real-world objects, combine information with an electronic map, create
new objects, connections, associate new attributes and perform GIS analysis.

GIS is a software and hardware complex that provides collection, display,
processing, analysis and dissemination of information on the spatial distribution of
objects and phenomena on the basis of electronic maps, related databases and related
materials.

That is, GIS is a data management system that allows you to link spatial
information (geographical location of processes and objects) with descriptive
information resources [3].

To use GIS for emergency solutions, you need to create a database structure.
To do this, the basic geoinformation resource or cartographic basis (the only digital
topographic and geodetic basis of the city, digital orthophoto plan) must be
supplemented with thematic information resources with the appropriate attributive
component (thematic layers: law enforcement agencies, medical institutions, civil
defense repositories, epicenters) or problem-oriented information resources, which
are combined into a certain system with the formation of a new resource to solve a
particular problem, such as areas of release of highly toxic substances into the
atmosphere, areas of flooding depending on the height of rising water levels in
nearby rivers and others.

GIS accumulates traditional operations when working with databases (query
and statistical analysis), with the advantages of full visualization and geographical
(spatial) analysis provided by the map.

This uniqueness provides a unique opportunity to use GIS in solving a wide
range of tasks related to the analysis of phenomena and events, forecasting their

possible consequences and planning strategic decisions.
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Based on this, a special class of tasks that solve them with the help of
geographic information technologies is modeling and forecasting of emergencies in
order to prevent their occurrence and planning measures to eliminate the
consequences, which is possible through the use of modeling tools integrated into
GIS packages and algorithmic part of the software created on the basis of
departmental calculation methodologies.

Thus, the use of GIS to prevent emergencies allows:

— receive operational information about emergencies;

— to determine the shortest and fastest routes of emergency rescue services
and emergency response forces, routes of evacuation of the population from the
emergency zone;

— determine the number of victims of emergencies and the required
number of forces and resources needed to provide assistance;

— predict the emergency process in order to avoid or reduce the negative
impact on the population, territory and environment;

— assess the economic damage [4].

Conclusions. We can conclude that the methods of GIS-analysis allow to
correctly implement complex spatial models of integrated assessment of the
environment and at the same time to study combinations of different natural and man-
made factors, to model and predict the development of an emergency situation.

These technologies lead to fast and efficient operation of data that has a clear,
detailed (clear coordinate, three-dimensional) spatial binding, data storage, fast and

easy access to them.
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JAAHAMIYHE PEI'YJIIOBAHHA PIBHSA CKIIATHOCTI Y HPOLEAYPHO
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Beryn. ¥V mipy yckiagHEeHHs Irop 3pocTae KUIbKICTh JOCTIIKEHb aJITOPUTMIB,
SIKi KOHTPOJIIOIOTh Oe3MepepBHE CTBOPSHHS Ta aJIalTallif0 irPOBOTO CEPEIOBUIIA, aie
JOCJIIJDKEHHsT KOMOIHAI IMX acleKkTiB ICHye 3aMano. AHami3 ydacTi Ta
MaNCTEPHOCTI TpaBLiB y BIPTyaJIbHOMY CEPEIOBUII € PETEIbHO JOCIIIHKEHOIO
TEMOIO y CBITI irop, Xo4a BOHA HaJ3BHYAHHO IIMPOKA Ta BaXKKa JISl BUBHAUCHHS.

Meta podOTH — MPOBECTU JOCIIHKEHHS MPOILEAYPHOrO0 TE€HEPYBAaHHS BMICTY
(Procedural Content Generation, PCG) Ta nuHamMiqHOro peryjaroBaHHS CKJIQJHOCTI
(Dynamic Difficulty Adjustment, DDA) npu cTBOpeHHI KOMIT'IOTEpHOi IrpH, Ta
BILJIMB X KOMOiHAIlii HA 3a71y4eHHs TPaBIIiB.

Marepianu Ta MeToau. /[l CTBOpEHHsS IrpoBOrO 3acTOCYyBaHHSA OyIio
3airydeHo meropoJiorito komOiHamii TexHosorii PCG ta DDA. PCG - e TexHika
reHepairii, ska rnepeadadae HeCKiHUYEHHE, aBTOMATHYHE Ta IITYYHE CTBOPEHHS BMICTY
3a IOMOMOTOI0 alropuTMiB. B irpax - me mporiec reHepaiiii irpoBoro KOHTEHTY 3a
JOTIOMOTO10 TIporieAypHHX anroputmiB reHepaitii PCG. Hai6inem Bimomumu PCG
dopmamu B irpax € medepi abo migzemeruist y Rogue (Al Design 1980), Texnikoro
PCG xopuctyBanucs s pO3MOBCIOKEHHS 30poi, OpoHI Ta IHIIMX MPEIMETIB IO
Bciii irposit ob6macti y PlayerUnknown's Battlegrounds (Bluehole 2017), a takox
JUTSL CTBOPEHHST BOPOXKOTO Ta HABKOJMIIHBOTO irpoBoro cepemoumna MineCraft
(Mojang 2011).

DDA BusHaueHo y 0aratb0X HAyKOBUX pOOOTax 1 € BIJHOCHO HOBOIO
KOHIICTIIEI0, SIKA JTOCTIIKYEThCSl B IrpoBill 1HAyCcTpii. Bukopucrtanus DDA uacto
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MOJIsiTa€ B HACTYMTHOMY: ITPU MOBHHHI 30UIbIIYyBaTH a00 3MEHIIYBATH CKJIAJHICTB,
100 BIJAMOBIJATH PIBHIO HABUYOK I'PaBIsl, BPELUTI-PEIIT 3HAXOAUTHCS PIBHOBAKHUM
CTYIIHb CKJIAJHOCTI, KM BIANOBIAA€ 3410HOCTAM rpaBis. DDA 3Ha4HOIO MIpOO
noOyaoBaHo Ha Teopii moTtoky Muxaina Yikcentmiras. [loTik ommcye 3aranbHe
BIIUYTTS TIOBHOTO 3aHYpPEHHS B TNOTOYHY MISUIBHICTh, CHPUYMHEHE 17€albHO
30a7aHCOBAaHUM BITUYTTAM BHUKJIUKY Ta JOCSITHEHHS, 1I€ €JIEMEHT AW3aiHy, SKUN
PO3pOOHUKHA BUKOPUCTOBYIOTH IS TOTO, 1100 aBTOMAaTUYHO KOHTPOJIOBATH IMOTIK
I'pY HABKOJIO JIii rpaBIIsl.

Pe3yabTaTi Ta 00roBOpeHHs1. 3 BUKOPUCTAHHSAM KOHIIETIIIT HUKIY JaHUX [IUX
TEXHOJIOT1 pO3pO0JIEHO ITPOBUN MPOEKT, MO0 3pO3YMITH 3HAUEHHS HaNAIITyBaHb
NOTOYHOTO TMporpaBaya, B LUKII JaHUX BUKOPUCTOBYIOTHCS 3a3/alieriib BU3HAYCHI
3HAYEHHS, SIKI MPEJCTaBISAIOTh HEMUIBIOBUM CTWIb Tpu. Lle no3Boge MUKy maHuX
BIUIMBATH HA MIBUAKICTh T€HEpallii TUMY Ta PiBHS BIAMNOBIAHO A0 YIOA00aHb TPaBIIs.
Hanpuknan, skimo rpaBenb Mokaszye, MO BiH 3[JaTHUH B3aEMOIISATH 3 00'€KTaMu
B3aemonii (Interactable Object, InOb) Bumoro pieasi, DDA ckepye reHepailito a0
InObs Bumux piBHiB. LUk [JaHWMX BHUBOJWTH MIBUAKOCTI TeHepalii skKa €
MaKCUMaJIbHO MOJKJIMBOIO YAacCTOTOK ITepaliid, BUXOASYM 3 YaCTOTU BBEJEHHS

HEOOpOOICHUX TaHUX.

CTBOpEHHA [acusse mmaniure

. PETyTIOEAHHA CENAgHOCT B
MpoLEeTyPHO FeHep 0ERHOMY
rpasus cepenosm

PerynoeaHHa
LUBMAKOCTI

reHepaui

Puc. 1. Huka nanux DDA
Ile o3Hayae, 1O KOXXHOTO pa3y, KOJMU TpaBellb B3aEMOJIE€ 3 O0'€KTOM,

HEOOpOOJeHl JaHl BUKOPUCTOBYIOTHCSA JJIi OHOBIICHHS 3HAY€Hb IMapaMeTpiB, K1
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30epirafoThCsl Ta TOPIBHIOIOTHCA 3 IMMOKAa3HWKAMW BIUIMBY, a TMOTIM IIHAKI
MOBTOPIOETHCS (puc.1).

Jns  peanizanii  mpoueaypHoi TeHepallii KOHTEHTY Ta JAUHAMIYHOTO
ypEeTyJIIOBaHHS PIBHA CKJIQJHOCTI Y paMKax JOCIIKEHHS OyJIM CTBOPEHI CleliaibHi
nporpamMHi 00’ektu B3aeMoaili. InOb omucye Oyab-sikuili BMICT TI'pH, CTBOPEHOIO
aNTOPUTMOM TIPOIICAYPHOI TEHepallii, po3poOJeHUM I IBOTO MPOEKTY. Bcboro
CTBOpEHO B TIpi ABaHaAUATh InObs Ta TpUHAAUATH YHIKJIBHUX OO0 €KTIB. SIKIIO
00’exT € InOb, 11e 03Havae, 110 BiH po3poOJIeHHI CrielialibHO IS TOTO, 1100 rpaBellb
B3a€EMOJIISIB 3 HUM 1 OTPUMYBAB BijJl HbOT'O OYKH. ICHY€E JBa METOIU OTPUMAHHS OUYOK
3a JIOTIOMOTOI0 B3a€MOJii 00’€KTiB, BUKOHYS TPIOKHM Ta 30HMpaHHSA KYJIbOK -
MaJeHbKUX cepuyHux 00’€KTIB y 30ipHUX maHedsx KoxHoro InOb. €nunuii He
INOb-00’€ekT, siKKMKE MOKHA MPOLEAYPHO TEHEPYBATH, € CMyTa IIHITIB, MPU3HAYCHUIN
JIUIIE JUIS TOTO, 00 «3HUIIUTHY TpaBIld, BUAAMUBIIU Bci InObs 3 moTouHOi irpoBoi
00J1acTi Ta MOBEPHYBIIIM MOTO HAa3aJl 10 CTAPTOBOT TOUYKH.

VY irpoBoMy mpoekTi icHye dotupu kKiacu InObs, siki Ha3WBAaIOTHCS THUIIAMH.
KoxeHn Tun A03BoJIs€ MO-pi3HOMY B3a€EMOJISATH 3 TpaBueM. Tum manayciB (puc. 2) -
IIe paMIId, MO SKUX IpaBellb MOXe IpoixaTu, mod 310patu Kyil, 1 SKI0 MallruHa e

AOCUTH MBUAKO, OTPUMATHU NOCTATHLO YaCy B HOBiTpi JJI1 BUKOHAHHS TpIOKiB.

Puc. 2. Pamna npus B3aemoaii

Tun mpuCKOpeHHS MBHUIKOCTI MOYKHA OMHUCATH SK BOPOTA, Yepe3 siKi rpaBellb
Moke mpoixatu. Komm rpasens mpoixkmikae Speed Boost, 30upae kymi, 1 MammHa

OTPUMY€ 3HAYHHUI MPUPICT MIBUIAKOCTI pyXy Breped. Tum pylHOBaHUX CTIH - 1€

178



BEJUKI CTIHM, Yepe3 sIKI TpaBellb MOXE IMPOiXaTH, CTYKAOYH O iX YacTUHHU Ta
30Mparoyu KyJi y BLANOBLAb. TuN sM 3 mMOamMu - MNOAIOHO O CMYrd ILIWIIIB, 32
BUHSTKOM TOTO, 110 SIMU MEHIII1 1 HaJl HUMU IJIaBalOTh KYJII.

OcHOBHa B3a€MOJIisl TPU Ta TpaBlsl BiIOYBAETHCA HA HECKIHUEHHO MPOI3HIN
IUIOLIMHI, sIKa € OO0'€eKTOM IO CKJIAAA€ThCA 3 TPUIAUATA JBOBHUMIPHHUX IFPOBHUX
enemeHTiB Unity. Ilynm 00'ekTiB - 1€ €KOHOMIYHA TEXHIKa PO3POOKU Irop A
yIpaBiHHS CTaHAMU MOBTOPIOBAHUX €JE€MEHTIB. /[ ekoHoMii Micls Ta mam’sTi,
NO3UIis Z IUX €JICMEHTIB OHOBJIIOETHCS 3aJISKHO Bij Mo3uIlii rpaBist. Koiau rpaBenb
PYXa€EThCS BIIEPEa, MEpea HUM OC3MepepBHO 1 HECKIHYEHHO T€HEPYIOTBhCS JOPOXKHI
IUTMTKU. ['paBellb TakoX MOXE PYXaTHCh Y 3BOPOTHOMY HamNpsSIMKy, ajie ToJi Oyne
NOKa3aHO BEJMKHH 3HaK «HempaBuiabHUH OUISX», 1 11 HUX HE CTBOPIOBATHMETHCS
InObs. Takox € HEeBUAWMI CTIHHU, SKI 3aBaKalOTh TPABIEBl iXaTH 3aHAATO JAJIEKO
BJI1BO 200 BITPaBo.

I'pa po3pobiniena 3 BukopucTaHHsIM MeToJiB DDA, mo0 BriMBaTH Ha PiBEHb
reHepyBaHHs pi3HUX TUIiB, Ta MeToaiB PCG nmis CTBOpeHHS IHUX OO0'€KTIB Ta
KOHTPOJIFO 1X pPO3MilIeHHS Ha BIAMOBiIMHIM mmTii. OO'€KTH 3aBXKIU BHUITAJIKOBO
reHepyloThcsd Ha Jeskii Biactani Bia neHTpy. PCG KOHTPOIIOETHCA MOYATKOBUM
3HAUEHHSM, SIK€ 3aBXKIU BIAMOBIAAE€ Yacy Ha MOYATKy Ipu. TakKMM YHMHOM, HE ICHYE
JIBOX OJTHAKOBHUX 1TOp, 1 TPABIl MOXKYTh PYXaTHUCS BIIEpe]] HECKIHYCHHO.

Ileti cTuiap reHeparii o3Havae, M0 I'paBellb NMOBUHEH MPUUMATH PIillIEHHS 3
SKAMH 00’ €KTaMHU B3a€EMOJIISITH, KOJIM BOHU PYXalOThCs, CIIPSIMOBYIOYHCH J10 (IHIMTY.
TakuM 4MHOM, TpaBlld SBHO Ta HESIBHO HABYAIOTh PYXaTHUCh JIMINE BIEped, 1 BiH
MOBUHEH IUJIECIIPSIMOBAHO CHPAMOBYBAaTH A0 KOHKpeTHuX InObs, mo6 nabupatu
oukd. 3aBAsku 1boMy cydacHi metogu PCG MokHa JOCTIAUTH Y KOHTPOJIHOBaHIN
CHUCTEMI.

BucHoBku. 3a pesynbTaramu JTOCTIIKEHHS OyJI0 CTBOPEHO METOJIOJIOTIIO Ta
ontumizanii migcucremu PCG, a TakoX BHUSBICHO IOTY)XKHY TOYHICTH ITACHBHOTO

uukiny nanux DDA npu BopoBaKeHH1 y I'POBUI TPOEKT.
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JOCJIJKEHHS MPO®LIIB KOJICHUX MAP IIBUJIKICHUX TA
BUCOKOUIBUIKICHUX NOI311B

Maurok Cepriii BaneHTuHOBHY
ACUCTEHT

Jlep>xaBHMI YHIBEpCUTET
1HPPACTPYKTYPH Ta TEXHOJIOT1H
M. KuiB, Ykpaina

Beryn./ Introductions. Po3BHTOK BHCOKOIIBHIKICHOIO pyXy MOB'SI3aHUM 13
OparHeHHsAM 3a0e3MeuyuTd MIHIMAJbHUKW Yac y J0po3i, MaKCUMajbHI poOoul
MIBUAKOCTI, 30UTBIIMTH NPOMYCKHY CIPOMOXHICTh 3ali3HUYHUX Maricrpaieit 1
HiABUIIUTH KOMGOPTAOEIBHICTD IS MTACAKUPIB.

CeiToBUli  A0CBi OyAIBHMIITBA Ta  eKCIUTyaTallli BHCOKOIIBHIKICHHX
Mmarictpasieil B kpaiHax €Bpornu 1 A3il CBIJYUTH MPO Te, IMIO peaizailisi TaKuX
NPOEKTIB CTBOPIOE OCHOBY JHHAMIYHOTO 3pOCTaHHS €KOHOMIKM KpaiHu 1
MiABUINYIOTh 1i CTIAKICTh, TOPSA 13 BIACHOW €(PEKTUBHICTIO, BHCTYIAIOTh
KaTajai3aTopoM PO3BUTKY Tally3edl MPOMHUCIOBOCTI, Majoro Ta CEpeaHhOro Oi3Hecy,
€KOHOMIYHOT'O IMIHOMY MICT 1 PETi10HIB.

Exonomika 1 go0poOyT CycmiibCTBa TICHO IOB'SI3aHI 3 PO3BUTKOM MEPExKi
3aJII3HUIIB, /I OJTHAM 3 KJIIOUOBUX HAMPSIMKIB € PO3IMIUPEHHS MOJIITOHY IIBUJIKICHUX 1
BUCOKOIIBUAKICHUX TIEPEBE3CHbD.

['onoBHa MeTa pO3BUTKY BOCOKOIIBUIKICHOTO PYXY - 11€ IPUCKOPEHHS TEMITIB
€KOHOMIYHOTO 3pPOCTAaHHS 1 MIIBHUINCHHS SKOCTI J>KUTTS HACEJICHHS 3a PaxXyHOK
CTBOPECHHS MEPEXi MIBHIKICHOTO 1 BUCOKOIIBHAKICHOTO 3aJII3HUYHOTO CIIOJIYYCHHS,
10 3a0e3nedye OnTUMaIbHE VIS MMacaKUPIB CITIBBIIHOIICHHS IIBUIKOCTI 1 OE3IeKH,
KoM(}OpTyY 1 BapTOCTI MPOi3my.

Meta po6oTu./Aim. Meroro naHoi poOOTH € y3araJdbHEHHS 3HaHb IIOJ0
npodiaiB 6aHAAKIB KONICHUX Tap MBHAKICHHX Ta BHUCOKOIIBHUAKICHUX TIOI3IB,
BUSIBJIICHHSI TIPOOJeM, KOTpl BHHUKAIOTH TPU 3aMPOBADKEHHI IIBHIKICHOTO Ta

BHCOKOIIIBUAKICHOTO PyXY, JTOCIKEHHS MOKJIMBOCTI 30UIBIIICHHS PECypCy KOJIiC, 3a
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pPaxyHOK BAAJIOro miadopy mpoduio, y3aralbHEHHS TEOPETHYHUX TOCIIJKEHb IO
po3po0i1i mpodTiB KOJIC JJIsl HIBUKICHOTO T4 BUCOKOIIBUAKICHOTO PYXY.

Marepianm Ta w™meroam./ Materials and methods. Ilpu BBemeHi B
eKCIUTyaTallil0 BUCOKOIIBUAKICHUX TMOi3AIB, Yepe3 JAesKuid 4Yac B pe3yJbTaTi
JOCHIPKEHb TEXHIYHOTO CTaHy KOJICHUX Map, MOXHAa I00auuTH Ha MOBEPXHI
KOUYEHHS YHCIICHH] BUIIIEPOUHHU.

Mertanorpadivuti JOCIIKEHHS MEXaHIYHUX BIACTUBOCTEH MeTany JAedeKTHUX
KOJIICHUX Tap B 30HAX BUHUKHEHHS BUIIEPOUH TOKa3ad, 0 Je(eKTH Ha TTOBEPXHIX
KOYEHHS KOHTAKTHO-BTOMHOTO TIOXOJIKCHHS, YTBOPEHHS SIKHX CTAaJIOCS BHACIITOK
IHTEHCHBHOI TUTACTUYHOI AedopMallii TOBEpXHEBOTO IIapy i YTBOPEHHS B HBHOMY
YHUCJIICHHUX MIKpPOTpIUIUMH. BiACYyTHICTh B MOBEPXHEBOMY IIapl rapTiBHUX CTPYKTYP
TUITy MapTEHCUTY 1 CIIPSMOBAHOI MO3/0BXKHBKOT JedopMallii mokas3ye, 1o yTBOPEHHS
MIKpPOTPIIIMH HE BUKIWKAHE MPOKOB3YBAaHHSAM KOJIC KOJICHUX Tap MO peWKax Mpu
pyci B pexxumax TATH 1 ranbMmyBaHHS. Kpim Toro Bi3yallbHMi OTJIsiJ] KOJIICHHX Tap
MoKa3ye, M0 MKUpUHA PpoOOYOi 30HM Ha MOBEPXHI KOUYEHHS KOJIC Majia 1 CTAaHOBUTH
630 30-40 mm.

Ha mingcraBi paniiie 3a3Ha4€HOTO MOKHA 3pOOMTH BHCHOBOK, III0 IHTEHCHBHA
iactTuyHa Aedopmallisi TOBEPXHEBOTO IIapy MOBEPXHI KOYEHHS, YTBOPIOE B Hil
MIKPOTPIIIMHA 1, SK HACIIIOK, BUHUKHECHHS YHCJICHHUX BHIICPOUH BHKIUKAHO
BY3bKOIO 30HOI0 KOHTaKTYBaHHsS IOBEPXOHb KOYEHHS KOJIC, IO € Pe3yJbTaToM
B3a€MOIi1 TPod1TiB KOJIIC 1 peHoK.

[onimmieHHs XapakTepy pyXy €KilmaKy MOKIUBE a00 32 paXyHOK KOPUTYBaHHS
rmapaMeTpiB eKimaxy, abo 3a JIOIOMOTOK PO3pOOKH HOBOTo Mpodilro kojeca. Y
PYXOMOMY CKJIaJli IO €KCIUTyaTYEThCs, 3MIHA HOT0 XapaKTepUCTUK >KOPCTKOCTI abo
nemMnyouux mnapamMeTpiB BUMara€ 3Ha4HWX BHUTPAT KOIITIB 1 4acy Ha BIAMIHY Bif
MEePETOYKH KOJIIC KOJIICHUX Tap Ha HOBUU MPOdiIb, OCKUTBKA 00TOYYBaHHS KOJIIC €
3BHYAHOI0 TEXHOJOTIYHOIO OTEpalli€l0 MPU EKCIUTyaTallii BCiX BHUIIB PYXOMOTO
CKJIany.

[Momyku parioHaTBPHUX MPOQPUIIB KOMIC KONICHHX Tap 1 peHoK, a TaKoxX

pallioHaTbHUX KOHCTPYKTUBHHUX PIllIEHb, K B 00JIACTI PEUKOBOTO MUISAXY, TaK 1 B
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00JacTi pyxoMOro CKJIaay CTajld MPOBOJUTUCS MPAKTUYHO OJHOYACHO 3 TOSBOIO
3QJII3HUYHOTO TpaHcnopTy. Ha mouaTkoBoMmy eTami €DEKTUBHICTh THX YU I1HIIHX
TEXHIYHUX PIIICHb OLIHIOBANACS 3a Pe3yJbTaTaMU €KCIUTyaTalllMHUX CIIOCTEPEKEHb.
31 30 UIbLLIEHHSIM MIBUAKOCTEH pyXy, 3 pOCTOM OOCSTIB 1 HOMEHKJIATypU BaHTAXKIB, 1110
MEPEeBO3ATHCA, a TAaKOXK 3 PO3BUTKOM TMACAXHUPCHKUX TIEPEeBE3eHb Haszpina
HEOOXIAHICTh B TPOBEJEHHI EKCHEPUMEHTAIbHUX 1 TEOPETUYHHUX JIOCHIIKEHb
MpOLIECiB, IO BIAOYBAIOTHCS MPU B3aEMOJII PyXOMOrO CKJIaay Ta KOJli, 3 METOIO
3a0e3reueHHs] Oe3NeKu pyxXy, 3aJ0BUIBHUX JUHAMIYHHMX SKOCTEH eKimaxiB Ta
30epexxeHHs] BaHTaxiB. L1 JoCHiAKeHHs, MPUCBAYEHI PI3HUM acleKTaM B3aeMOJIi
pyXOMOro ckiaay Ta Kojili B KiHUI 19-ro 1 nepioi TpetuHu 20-ro CTOJITTS CTaJIH
dopmyBaTHCsa B OKpeMy raixy3b HayKd. 3HAYHA iX YacTHHA Oyiia MpUCBSYEHA BUOOPY
PO LTF0 KOJIIC KOJIICHUX Map PyXOMOTO CKJIaTy.

Cnpobu ynidikyBaTi npodiib, HOpPMYyBaTH OKpeMl HOro eleMeHTH, KOTpi, B
HepITy Yepry BIUTMBAIOTh Ha OE3MEeKy pyXy, poOMiHCsS HEOTHOPa30BO. Tak B TOMY Xk
1881 poky Oysno 3po0ieHO mepuiuii KpoK B LIbOMY HAmpsSMKy, OyJ0 BCTaHOBJIEHO
€IMHA BIJICTaHb MDK BHYTPIIIHIMH TpaHSIMHU KOJIC KOJICHUX map. 3 POCTOM
NacaXUPCbKUX TMEPEBE3eHb IOCTAJI0 MHUTAaHHS TOJIMIIEHHS IUIABHOCTI XOIy
NacaXUPChbKUX BaroHiB 1, SIK HACHIOK, BUKOHAHHS EKCIEPUMEHTAIBHUX POOIT 3
OIIHKM BIUITMBY KOHIYHOCTI ITOBEPXHI KOUCHHS Ha JUHAMIKYy eKirmaxy. HeoOXimHicTh
B OE3MEYHOMY IIPOXOJKEHHI CTPUIOYHUX IIEPEBOJIB 1 KPUBHX IOCITYKHIIA
MOIIITOBXOM JIO PO3BUTKY TEOPETUYHHUX 1 EKCTICPUMEHTATBLHUX POOIT 110 BU3HAUYCHHIO
TAaKUX EJEMEHTIB Tpo(dino, SK KyT HAXWIy KOHIYHOI 4YacTUHU TpeOHs, BHCOTa
rpe0Hs1, TpaHUYHUHN 3HOC HOro mo ToBmIuHI. B pesynbsraTi B 1902 pori Brepiie OyB
3amponoHOBaHM 00'eTHAHUN MPOGLIb KOJIC I JIOKOMOTHUBIB 1 BaroHiB. O HaK BiH
HE MaB IIMPOKOro 3actocyBaHHsA. Y 1915 poompanpoBanuii 3 ypaxyBaHHSIM
EKCIUTyaTalllifHIX CIOCTePeKeHb Iei mpodins OyB HakazoMm MiHICTepCcTBa MUISAXIB
CTHOJy4YCHHsI BBEJCHHUM B €KCIUTyaTallilo sIK €AMHUNA MPOodiap AJii PyXOMOTo CKJIany.
OpHak y 3B'SI3Ky 3 MOJAJIBITUMU MOTITAYHUMHE TIOIIIMH B KpaiHi BiH TaKOX HE HaOyB

MMOLIMPEHHS.
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[Ipy mnpoBeneHHI TEOPETUYHUX JOCHIIKEHb BHUKOPHCTOBYIOTHCSI OCHOBHI
MOJIO)KEHHSI TEOPETUYHOI MEXAHIKM MEXaHIYHUX CHUCTEM, AMHAMIKM JIHUCKPETHHUX
MEXaHIYHUX CUCTEM 1 TEOpIi BUMAJIKOBUX MPOIIECIB.

Bci TeopernuHi gocnikeHHs OyiM COpsIMOBaHI Ha BU3HAYEHHS KUIBKOCTI
MeTally, IO 3HONIYETHCS, MPU B3aEMOJAIT KOJIiC 1 pedok. Bu3HaueHHSI KUIBKOCTI
3HOUITYBAaHOT'O0 METaly MpU B3a€MO/III KOJIC 1 peHoK, € OJIHIEIO 3 TOJIOBHUX 3a7a4 IpH
MOJICNIIOBaHH1 €BOMIOLII MpOo@UIIB 1 pO3paxyHKax BEIMYMHHU 3HOCY. Y TEXHIYHIN
JiTepaTypi NpeICTaBJICH] Pi3HI CIOCOOH BUPIIICHHS I[LOTO 3aBJaHHS.

Bucnosku./Conclusions. Bubip HeoOXigHOro mpoduio KOJICHHX Tap Mae
Jy’Ke Ba)JIMBE 3HAYEHHS Ul PO3BUTKY IIBUAKICHOTO Ta BUCOKOIIBUAKICHOTO PYXY.
B pesynbrati mindopy npaBUiIbHOTO MPOQLII0, MOXKHA YHUKHYTH MOSIBY Ha TTOBEPXHI
KOYEHHS BHUIEPOMH Ta MIKPOTPIIIMH, IO Hece 3a coO0O0 TMiJBUIIEHHS pPECypCy
KOJIIHUX Tap, 30UTBIICHHS 1HTEPBAJIB MIX OOTOYKAMHU Ta 3HMKEHHS OMOPY PYXy B

MICI[I KOHTaKTy Kojieca 1 perKH.
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ONTUMI3AILISI CHHXPOHI3AIIIL, KEPYBAHHS TA BIITBOPEHHSI
CTAHIB CIIUCKIB 3 IIOCTOPIHKOBHUM BIATBOPEHHAM

Moccyp Januno €BrexiiioBny
CTYJEHT-MaricTp
Hanionansauii TY
«JIHIpOBCHKA MOMITEXHIKAY

Beryn. Maibke HE MOXIIMBO 3apa3 3HAUTH MOOLIBHUM J0JIaTOK, SKUU HE
MicTUB O xoua O ofuH crucok. bi3Hec, sk 1 pUHOK, AYy>Ke 3MIHJIUBUI, TOMY Maiike
BC1 JJaHH1 30€pIraroThCsl HE Ha MPUCTPOSAX KOPUCTYBAuiB, a Ha cepBepax. CIUCKU — He
BUHATOK. Taki yMOBM BIUIMBAIOTh Ha CTaHU B1IOOPaX)KEHHS, OCKUIBKU JAHUX IIif] Yac
3aMyCcKy J0JaTKy Ha MPUCTPOSX HEMAaeE, TO TIOKU BiH Oyje 3arpyKaTUCs KOPUCTyBady
noTpiOHO B1MOOpa3UTH BIANMOBIAHUM cTaH. SKmjo me Oyae mpocTo MyCTHH eKpaH
KOPHUCTYBay MOJIyMa€ 110 JOAaTOK HE BIAMOBiA€ 1 MOKe 0€3 3BOJIIKAHb YCTAHOBUTH
JIOIATOK KOHKYPEHTIB 1 O13HeC BTPATUTh KiIi€HTa. TaKuX CTaHIB JIEKUIbKa 1 BOHH
PO3MOBCIOIKYIOTHCSI Mali’Ke Ha KOKEH CITHCOK.

TakuM 4MHOM, MM Ma€EMO YaCTUHY O13HEC JIOTIKH, SIKa TOBTOPIOETHCS 1 MOKHA
HamyicaTu aOCTpaKkTHY peali3aiilfo TaKuxX CTaHiB. Ane icHyroul 010110TeKH
CTBOPIOIOTH IUIHH PsiJT OOMEXKEHBb JJI iX BUKOPUCTAHHS Ha PSIAY 3 HEMOXJIUBICTIO
3MIHUTH X KOJ TIIbKH CIIOBLIBHIOE TIPOIIEC PO3POOKH J10JaTKA.

Meta podotu: IlinBumeHHs eeKTUBHOCTI Ta MIBUIKOCTI BUKOHAHHS TUITOBUX
3aBAaHb TpU MOOYAOBI MOOUIBHMX JOJATKIB IIUISIXOM CTBOPEHHSI IMPOTrpamMHOT
610m10TeK M.

Marepianau Ta Mmetoau. Crimparoyuch Ha MPOBEJACHUN Yy poOOTI aHAII3 BUMOT
1o expaniB [13, Ha AKMX BUKOPHCTOBYIOTHCSI CIIMCKHU 3 MOCTOPIHKOBUMH 3aITUTAMH,
MOXHa T00ymyBath Oi3HEC MOJEIb CTaHiB y BHIIAAl rpady. Taky wmomaenb

300paxeHo Ha puc. 1.
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‘ TTonumxa

OxoEneHHED

Cepeep IOESPHVE

TIycTHEd cTag — —
- TYCTY CTOPIHEY
ST ©  Cepeep IOBEPHVE
3amuT Ha OHOBISHHA JaHHHX He TOBEL dant

Cepeep moBepHVE

IIycTa 3arpyska - - ToBHi gaHi
TTonemxa N - He [IOBHI Jagi
CepEep NOEEPEYE IOEHY CTOPIHEY
IIoRTOpEHEA 3amHTY Cepeep NOBEPEYE NOBHY CTOPIEKY

C1aH 3 JaHEMH

3anET
H3 OHOBIEHHT

Cepeep NOBEPHYE
TyCIy CTOPiHEY

k.

/ﬁ_c—r-n_ﬁ CTaE 3
TOMILTROD

3

3aIHT Ha OHOBISHHA

JanuT HacTymEoD

CepBep IOBEPHYE CTopiEKE

TOEHY CTOPIHEY

Cepeep noeepHyE | Cepeep NOBEPEVE

3arpy3xa HacTVIIHOT OVCTV CIOPiHKY He IOBHI Jani
CTOpIHEH

TTommmra

Puc 1. I'pag 0izHec Mmoaei cTaHiB eKpaHy 3 MOCTOPIHKOBUM CIIMCKOM
BuxopucToByroun B SKOCTI 0a3u IS TOJAJIBIIOTO aHami3y rpad CcraHiB
NpHUBEJCHUA Ha puc. |, MOKHA CTBEPIKYBaTH, IO KiUIBKICTh CTaHIB ISl €KpaHyY
BiIOOpaXeHHs CMUCKY 3 MOCTOPIHKOBUMU 3anuTaMu ckiHdeHHa. KuibKicTh moii siKi
MOXXYTh 3MIHIOBATH IIi CTAHU TAKOXX CKIHYEHHA. TOMY MOMKJIMBUM DIIICHHSAM 3aj1a4i
Oyne ckiHueHHWE aBroMar. CKiHYCHHHMH aBTOMAaT, ab0 SK I¢ HOro Ha3HBAaIOTh Y
aHTJIOMOBHIH JIiTepaTypi, MalllMHAa CTaHIB — II¢ MaTeMaTHYHA PO3paxXyHKOBAa MOJICIb,
a0CTpaKTHUM aBTOMAT, SIKUM MOKE 3HAXOJUTHCh B OJTHOMY 31 CKIHYEHHOI KIJIBKOCTI
npuTaMaHHuX oMy ctaHiB. Ilepexig 3 OJHOrO CTaHy B IHIIMH HA3UBAETHCS
TpaH3akiiero. HoBuil cTaH CKIHYEHHOro aBTOMary Oyjae oOpaHWil CIUpar4yuCch Ha
BXIJHI JIaH1, K1 BUKJIUKAJIW TPAH3aKIIIO Ta MOINepeaHii oro ctaH. st BUPIIIEHHS
MOCTaBJICHOI 3a/a4ul MoOyayeMO CKIHUYEHHUM aBTOMAT IS BigoOpaKeHHS CTaHIB
CIIMCKY 3 TOCTOpiHKOBUM 3aBaHTakeHHAM PFA (Pageable Final Automaton).
Cnmparoynch Ha aHaji3 00JacTi 3aCTOCYBaHHS MOYKHA MOOYAyBaTH MHOKUHY
CTaHIB aBTOMATY Ta 3alucaTy ii y BUrisiAi hopmynu 1
Q = {Empty, EmptyProgress, EmptyError, Data, Refresh, .
NewPageProgress, FullData} )
B sxocTi BXimHMX TmapamMeTpiB CKIHUCHHHMH aBTOMAaT IOCTOPIHKOBOTO
BiTOOpaXKEHHSI MOXKE€ OTPUMYBATH TOJii BiJi KOPUCTyBada, 4epe3 KOPHCTYBalbKUI
iHTepdeiic Ta momii AKI CHOBIMIAIOTH MPO pe3yibTaT 3amuTy. AndasiT aBTOMaTy 3
YMOBHHMH TIO3HAYCHHIMU MOA1H BitoOpakeHU y popmyiti(2).

> = {Restart, RefreshEvent, LoadMore, NewPage, PageError, Edit} 2)
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OyHKIIIS MepexoiB MK cTaHamu (Taby. 1) € MOBHOIO, TOX YC1 MEPEXOAU €
BU3HaueHUMHU. JIiBui cTOBOELL TaONMIIl ONMUCY€E NIMCHUNA CTaH aBTOMAaTy Ha MOMEHT
nonanHss HoBoi moxli. Tum moxii BkazaHo y mnepuiomy psaky Taomuii. Ilycti

KIITUHKA BKa3ylOTh Ha Te, IO MOJisi He Oyae oOpoOieHa Ta CTaH aBTOMaTy

3QJIMIIUTHCS HE3MIHHUM.

Taoanus 1

Tabauus pyHKUid nepexoaiB CKiH4€eHHOT0 ABTOMATA

JJISl eKPaHiB 3 MOCTOPiHKOBUMHM CIIUCKAMU

Refresh Load New Page :
Restart Event More Page Error Edit
Empty | Empty
Empty Progress | Progress Data / Empty
Empty Data/ Empty NewPageProgress
Progress Empty | Progress |/ EmptyProgress
Empty | Empty | Empty
Error Progress | Progress
Empt New
Data Pty Page Data / Empty
Progress
Progress
Refresh Empty Refresh Data/ Empty Refresh /
Progress Empty | Progress | EmptyProgress
Egé\; Empty Data/ Empty NewPageProgress
Progress Progress Empty | Progress |/EmptyProgress
Empty
FullData Progress Refresh FullData / Empty

[ToyaTkoBMM cTaHOM HEOOXITHO paxyBaTH cTaH EMPLY, OCKUIbKH KOTHUX

JaHuX He Oyrno Ie OTpPUMAaHO 1 maMm’sTh aBTOMaTa MycTa, X0dYa 3a KpalluMu
MPaKTUKAMHU KOPUCTYBAIbKOTO 1HTEep(eiicy HeoOXiTHO 3aBaHTaXyBaTH JIaHl O/pasy.
[lepmie 3aBaHTa)KeHHs OyAe BUKIMKAHO JOJATKOM CIMPAIOYHUCh HAa MOro CTaH.
OCKUTbKM KOPUCTYBad MOKE TepepBaTh poOOTYy HE TUIbKH aBTOMaTa, a ¥ BCHOTO
JONIaTKy y OyAb-sIKMiA MOMEHT, TO OyIb-SKWH CTaH 3 MHOXXMHHM CTaHIB aBTOMATY
MOXHa paxyBaTu KiHIEBUM. OCKUTBKH KOPHCTYBad MOXE MEpepBaTH pPOOOTYy HE
TUTPKA aBTOMAaTa, a i BChOT'O JOMATKY Y OyAb-SKHi MOMEHT, TO OyIb-KUH CTaH 3
MHOXXHHH CTaHIB aBTOMAaTy MOKHAa paxyBaTH KIHIIEBUM. TakMM YHHOM MOBa

CKIHYCHHOT'O aBTOMAaTa IpHiiMae BCi MOXKIJIMBI CIIOBa, CKJIaeHi 3 andasity X (3).
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L(PFA) = {® € X*} 3)
PesyabTatH Ta 00roBopeHHsi. BukopuCTOBYIOUM [Jis MOAANBIIOI POOOTH
po3po0bJieH] Ta MoOyn0BaHI MOJIENb CTaHIB Ta MOBY CKIHUEHHOT'O aBTOMATY, MOXKHA
nooynyBatu ERR-miarpamy knaciB (puc. 2) mjis OCHOBHOI 4YacTUHHM O10J10TEKH,
METOI0 $IKOi € BCTAaHOBUTM 0a30By JIOTIKYy 3MIHM CTaHIB Ta CHHXpOHI3alii
BiITBOpIOBaHMX cnucKiB. OCHOBHUM Kiacom Oyne Paginator oCHOBHOIO 3aj1aucto
SKOTO € arperaiisi BCiX CYTHOCTEH SIKi MarTh BIJHOIICHHS JI0 CKIHYEHHOIO
aBroMary. TakuM YMHOM BKJIaJIeHI Kiacu Action Ta State BiANOBIIAIOTH MOBI
aBTOMAaTy Ta MHOXXHHI MOro CTaHIB BIJIMOBIHO, a MeToJ reducer 30epirae QyHKIIiO

Mepexo/IiB CTaHIB CKIHUEHHOT'O0 aBTOMATY.

Store
Paginator State
- - - - — - +render: {State -> Unit}
-reducer{action: Action, state: State, sideEffect: {SideEffect -= Unit}) +executeSideEffect: {SideEffect -> Unit}
+proceed{action: Action)
Empty
LoadPage
+currentPage: Int EmptyProgress
SideEffect
ErrorEvent EmptyError
+error: Throwable rerror Throwable
CancellLoadings ctate ¢// —
+pageCount: Int
+getStateData() +data: List<T=>
V\ S
Refresh +pageCount: Int
+data: List<T>
Restart
NewPageProgress
+pageCount: Int
Action Q LoadMore +data: List<T=
NewPage FullData
+pageMumber: Int +pageCount: Int
+items: List<T= +data: List<T=
+isLastPage: Boolean

+conflictResolver: PageConflictResolver<T=

PageError

+error: Throwable

EditCurrentStateData

+transaction: {List=T> -=> List=T>}

PageConflictResolver

+resolve(action: Action, state: State): State

DefaultPageConflictresolver

-createCorrectState(isLastPage: Boolean, pageCount: Int, stateData: List<T=)
-calculatePageEntrylndex(pageltems: List<T=, data: List<T=): Int
-calculatePossiblePageEntrylndex(dataSize: Int. pageSize: Int. pageMNumber: Int): Int
-insertMewPageData(possiblePageEntry: Int, action: Action, state: State): List<T=
-replacePagelnData(data: List<T=, page: List<T=, pageEntrylndex: Int, pageEndindex: Int): List=T>

Puc. 2 EER-giarpama kiaciB Moge/1004nx ckinuenHuii apromat PFA
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Buxoasuu 13 3arajapbHOrO MOJIOKEHHS 1 KOPUCTYIOUUCH B SIKOCTI apryMEHTY Ta
JIOTIYHOTO OOIPYHTYBAaHHS CYKYITHICTIO paHINIE€ 3raJaHuX €MIIPUYHUX 3HaHb CaMme
(yHKII TEepexoiiB CTaHIB BH3HAYa€ KOJM HEOOXITHO 3aBAaHTAXXUTH HACTYIHY
CTOPIHKY, OOpOOMTH MOMUJIKY UM BIAMIHUTHU AIMCHE 3aBaHTaXEHHS JAHMX, J10 KJIacy
Paginator HeoOximHo momatu yTwiaiTHuEA kiac SideEffect 3a gomomororo sikoro
MO>XHAa CHOBICTUTH OTOYEHHS NP0 HEOOXIAHICTH OOpPOOKM BHUIIE 3a3HAYEHHUX
BUITA/IKIB.

[TaM’Th CKIHYEHHOTO aBTOMATY IPEJCTaBJICHa 00’ €KTOM Kiacy Store, skuii
OKpIM cTaHy 30epirae (QyHKIii /Jisi 3BOPOTHOTO CHOBIIIEHHS OTOYEHHS MPO 3MIHY
CTaHy Ta HeoOX1AHICTh 00pOOKH cailn edexTy.

3amia 3anobiranHs mMpoOeM KacTy 00’€KTIB J0 MEBHUX THIIIB, a TaKOXK IJIs
OUTBIIOT THYYKOCTI JI0 YCIX METOJIB Ta KJAacCiB, SIKI MPAIfOIOTh 31 CIIMCKOM JIaHMX
Oyno nomano tum T, skuii 0OMeXye MOXKJIMBI BaplaHTU JOJAHUX JaHUX. Taki TUMH
TaKO)X Ha3WBAIOTh JKEHEPIKaMu a00 1mabioHaAMU.

BucnoBku. OCHOBHOIO METOIO0 MPOEKTYy OyJI0 CTBOPEHHS MaKCHUMAaJbHO
e(hEeKTUBHOTO 1HCTPYMEHTY JIsl BUPIIICHHS TUIOBUX 3a/Ja4 3 BIATBOPEHHS €KpaHiB
SIK1 MICTSITh CITUCKHU 3 IMOCTOPIHKOBUMU 3allUTaMU. Sk pe3yabTar, B Mpoleci poooTu
HaJ MPOEKTOM OyJI0 po3polOsieHO O010JII0TeKy, sKa MICTUTh CKIHYCHHUW aBTOMAaT
CTaHIB CIMCKY Ta ONTUMI3YE JIOT1KY 3 BiJOOpa)KEHHsI CTaHIB Ta €JIEMEHTIB CITUCKIB.

dyHKIIOHAIbHA YacTUHA O010mioTekn po3pobiieHa Ha MoBi Kotlin, a ckpinT
monynst Ha Groovy Uil CUCTEMH aBTOMAaTW4yHoro 30upanHsi mpoekTiB Gradle, mio
JI03BOJISIE BUKOPUCTOBYBATH JlaHE BUPIMICHHS IJIs1 KPOC-TIATPOPMHUX TMPOEKTIB 3
BukopuctanusiMm TexHonorii Kotlin  Mutltiplatform Mobile. [Jlna xopoTkoi

JTOKyMEHTAIIIl IPOeKTy Oyi10 3actocoBaHo MoBy MarkDown.
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AHAJII3 JITFOYOI CUCTEMH YIIPABJIHHA SIKICTIO HA
MOJIOKONEPEPOBHOMY HNIJAIMPUEMCTBI TA KOMIIJIEKCHA
TOBAPO3HABYA OIIIHKA HOTYPTIB HNIJIBUIIIEHOI
BIOJIOI'TYHOI IITHHOCTI

Opnapuenko /Imurpo MuxosaiioBu4
J-p. TEXH. HAYK, Pod.

Cnopap Karepuna BikropiBHa
Kapo6iBanua Tersina BacuiiBna
KaHJI. TEXH. HAayK, TOLUEHTU
IHo3nnsakoBa Jliiis OuiekcanapiBHa
CTYyJICHTKa

XapKiBChKUN JEep:KaBHUN YHIBEPCUTET
Xap4yyBaHHS Ta TOPTiBIIi

M. XapkiB, YKpaina

Beryn. [lutanss 310poBOTO croco0y XapyyBaHHS, Ha CHOTOMIHINIHIN JICHB,
HaOyBae Bce OUTBIIOrO 3HAYCHHS, a/DK€ HA YKpaiHCBKHX MOJOKOIEPepOoOHUX
HiAIPUEMCTBAX, TTpobiieMa SKOCTI Ta 0€3MeYHOCT! MPOJYKTIB € TyKe aKTYaJbHOIO,
TOMY M0, MOJIOYHI TMPOAYKTH MOTPAIUISIIOTh B XapyoBUU pAaIliOH JIFOJWHU e
3MaJeuKy.

Ha croroanimHiii g1eHb, B YKpaiHi mpaiftoe Beliika KUTbKICTh BEJIMKUX 1 MaJIHX
HiAMPUEMCTB, IO BHITYCKAalOTh MOJIOYHY TIPOAYKIIFO, ACOPTHMEHT SIKO1 IyXKe
pizHoMaHiTHHUMA. [IpoTe 1X HeHalme)kHI YMOBH BHUPOOHHMIITBA, 30epiraHHsS Ta
TPAHCTIOPTYBaHHS HE 3aJ0BOJIBHSIOTH KPUTEPISIM MDKHAPOJIHUX Ta JCPKABHHUX
BUMOT, 1 B MIJCYMKY CIIO)XHBa4 OTPUMY€E HESIKICHUH MOJIOYHHMM MPOAYKT. AJKE,
MOPYIISHHS] BUIIE 3TaJIaHUX MPOIECiB, HETaTHUBHO BIUIMBA€ Ha SKICTh KIHIIEBOI
MPOAYKIIi 1 THM caMUM HE 3aJ0BOJIBHSIOUN ITOTPEOM CIIOKHBAUIiB.

Tomy, HaWJOWINBHINIOK Ta HaiedEKTUBHINIOKW, Ha TEHEPIHIA dYac, €
MmixHapoaHa cuctema sikocti — HACCP (Hazard Analysis and Critical Control Point)

— aHaJTi3 HeOE3NMEYHNX YUHHUKIB 1 KOHTPOIb KPUTHIHUX TOUOK HA MiIMPUEMCTBI.
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BrpoBakeHHsI Takoi CUCTEMH, Ha XapyOBOMY BHUPOOHHUITBI, B TOMY YHCHI 1
MOJIOKOTIEPEPOOHOMY, J1a€ MOXKIUBICTh 3a0€3MEYUTH OCHOBOIIONOXKHI TPHUHIIUIN
OyIbp-SIKOro MIANPUEMCTBA, 1€ Oe3MeKa Ta SKICTh MPOAYKTY, 110 BUTOTOBJISETHCS, a
TaKOX Ja€ 3MOTYy KOHTPOJIOBATH BUPOOHHUIITBO CUPOBHHH, NEPEPOOKY, 30epiraHHs,
TPAHCIOPTYBaHHS Ta BUKOPUCTAHHS, Ha BCIX €Tanax BUpoOHUYOro npouecy [1].

Merta poOoru. Meroro AochipkeHb OyJO NPOBEIECHHS aHajizy Alro4oi
CUCTEMH YMPAaBIIHHS SAKICTIO Ha MANpUeEMCTBI «Danone» Ta ToBapO3HABYOI OLIIHKU
SAKOCT1 KUCJIOMOJIOYHOTO HAMO — HOTYPTY, MIABUIIEHOT 01070TTYHOT IIIHHOCTI.

O0’extu Ta MeToau podoru. [IpoananizyBaBiIM JiTepaTypHi JaHl 00’ €KTOM
JOCIIIKeHb 0yJI0 00paHO MOKa3HUKHU CUCTEMHM YNPAaBIIHHS SKICTIO HA MIAMPUEMCTBI
«Danone» Ta CHIO’KMBHI1 BIACTUBOCT1 HOTYPTY MiJIBUILIEHOT O10JI0TTYHOT I[IHHOCTI.

Jist  BU3HA4YeHHS HAWOUIbII SKICHOI OCHOBH [UJIi  PO3pOOKH  HOTypTy
MiIBUIIEHOT 010JI0T1YHOI IIIHHOCTI, O0y/10 00OpaHO TP 3pa3Ku KIACUYHUX HOTYPTIB —
3pa3ok Nel «Danoney, 3pa3ok Ne2 «SrotuHceke», 3pa3ok Ne3 «l anuuuHay.

ToBapo3naBua oriHka HoryptiB npoBoaunacs BiamosigHo JICTY 4343:2004.
«Horypru. 3aranbHi TexHiuHi yMoBI» [2].

[Tin yac mpoBeAeHHsSI TOBApO3HABYOi OLIHKM OyJIO0 BUKOPUCTAaHO TaKi METOIU
JOCHIIKEHHs, IK TEOPETUYH1 (aHaJi3 MapKyBaHHs), OPTaHOJIENITUYHI (CMak 3amax,
KOHCHUCTEHIIis, KoJIip), (hi3uKOo-XiMIUHiI (aKTMBHA Ta TUTPOBAHA KUCJIOTHICTH, BMICT
CYXMX 3HEKUPEHUX PEYOBHH).

Anani3z mignpueMcTtBa «Danone» TNPOBOIUBCS 3a KPUTEPISIMH «IIPOTPAMH-
nepeayMoBuy», BimmoBigHo g0 upuHnuniB HACCP, a came amMiHiCTpaTHBHI
NPUMIIICHHS, TyalleT, KIMHATa I8 T[epeBAsTaHHSA, CIYy)KOOBHH BXim s
MpaIliBHUKIB, 3aWHATUX HA BUPOOHUIITBI, CaHITaApHUHN Oap’ep, MpUMaHHS CUPOBHUHH,
30epiraHHsl CHUPOBHHH, IIATOTOBKAa JO TepepoOKH, BIIXOAW, BHUPOOHUIITBO,
30epiraHHs MaKyBaJbHUX MaTepiaiiB, ymakoBKa, 30epiraHHs TOTOBOT MPOYKIIii.

Pe3yabTaTn Ta 00roBopeHHs. [lepuioueproBum 3aBianHsIM OyJIO MPOBEACHHS
aHaI3y JIIFOY0i CUCTEMU YIPABIIHHS SKICTIO Ha MANpUeMCTBI «Danoney.

Danone — 1e MOTY>XHUH CBITOBHI BUPOOHHUK MOJIOYHUX MPOAYKTIB BHCOKO1

SIKOCT1, OCHOBHUM NPHUHIIMIIOM SKOTO € HECTU 370pOB s B KOKHUM aiM. Kommanis
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Mpalioe y JABOX HampsiMKax, e cerMeHT Tradi (TpaauiliiHi MOJIOYHI MPOJAYKTU —
MOJIOKO, cMeTaHa, kedip) Ta Modern (fioryptu, aeceptu, cupku). B Modern cermenTi
«AxtuBisny — Openn Nel 3a 06’emamu peanizaiii HoryprtiB y 2018 poui. Yactka
Openny B cermeHti — Onu3pko 20%. Cepen naitmomynspHimux Tradi OpeHaiB —
«IIpocrokBamuuo», «JArotuHcbke», «CroB’sHOUKa», «Momokisy, «bima JliHig».
Cepen HaitnmonmymsipHimux Modern OpeHniB — «AxkTuBiay, <«KuBunkay, «Uymoy,
«Jlonwpuey, «anuunnay [3].

[IpoananizyBaBmM 104y CHUCTEMY VYHOPABIIHHA SKICTIO MIANPUEMCTBA
«Danone» 3a KpUTEPISIMU «IIPOTpPaMU-TIEPEIyMOBUY, BIAMOBIIHO JI0 MPUHIIUIIIB
HACCP, moxHa 3poOWTH BHCHOBOK, IO JIAHUW BHPOOHHK JOTPUMYETHCS YCiX
3a3Ha4eHUX HOpPM MiKHapogaHoi cucreMu HACCP Ta mpoBOAWTH KOHTPOJIL Ha
KO’KHOMY eTari BUpOOHUIITBA.

HactynmHum eramom Oyji0 TIPOBEJCHHS TOBApO3HABYOI OIIHKK KIACHYHUX
HoryptiB. [lns BU3HAaueHHs HAWOLIBII SKICHOTO 3pa3ka Ta JUIsl TOJAJIBIIOTO
pO3p0o0JIEHHsI HOBOTO HOTYPTY MiABUIIEHOI 010JIOTIYHOI I[IHHOCTI, OyJia MpoBeIeHa
TOBapO3HABYA OIlIHKA TPhOX OOpPaHUX 3pa3KiB.

BignmosimHo g0 Bumor JCTY 4343:2004. «ﬁorypm. 3arajibHl TEXHIYHI
YMOBH», WOTYPTH TOBHMHHI MAaTH YHUCTUM KHUCIOMOJOYHUN CMak Ta 3amax, 0e3
CTOPOHHBOT'O TIPUCMaKy, 3 KOJbOPOM IPOAYKTY BiJ O1J0r0 10 CBITIO-KOBTOTO,3
HI’)KHOIO OJTHOP1THOIO KOHCHUCTEHITIEI0 0€3 Ta30yTBOPCHbD.

JlocmikeHHs TToKa3ano, 1o 3pa3ku Nel «Danone» Ta Ne3 «I"amnunHay MaroTh
YUCTHA KHCIOMOJIOYHHH, 0€3 CTOPOHHIX MPHUCMAaKiB 1 3amaxiB CMakK, OJHOPIIHY
HDKHY 3 TMOPYHIEHUM 3TyCTKOM KOHCHUCTEHI[II0, 0€3 Ta30yTBOpEeHb, Ta OiIni
MpUTAMaHHUN JaHOMY MPOIYKT KOJIp, TOOTO YCi OpPraHOJICNITUYHI TMOKA3HUKH
3HAXOJIUIIUCh B MEKaxX HOPMHU, 3a3HAYCHUX HOPMATUBHOIO JTOKYMEHTAIII€IO.

3pazok No2 «SIroTvHCbKE» MaB TaKOX KHUCIOMOJIOYHUH, O€3 CTOPOHHIX
MPUCMAaKIB 1 3amaxiB CMak, ajié KOHCHCTEHIIISl BUSBUJIACH 3 JOCTATHBOIO KUTBKICTIO
ra30yTBOPEHb, 1110 BIUTMHYJIO HA CMAKOBI SKOCTi KIHIIEBOTO MPOIYKTY.

Hocmimkerast  (pi3UKO-XIMIYHUX TMOKa3HUKIB TMOKa3aylo, M0 TUTPOBaHA

KUCIIOTHICTH 3pa3zka Ne2 i Ne3, 3 pesynsratamu 78T ta 77 T° | 3 mopmoro Bix 80 10
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140 T°, nemo nepesuniye HOpMYy, a 3pa3ok Nel, 3 pesynsraTtoM 95 TP, 3HaxoauTHCS B
JOMyCTHMHX Mexax, Bianosinso no JACTY 4343:2004 «Horypru. 3aranbHi TexHiuni
yMOBHU». BHU3HaueHHS aKTUBHOI KHMCIOTHOCTI MOTYPTIB MOKa3ajio, 1o 3pa3ku No2 i
Ne3 He BiAMOBIZAIOTH BHMOTaM 3a3HAYEHOI HOPMATUBHOI JOKYMEHTAIll€l, 3
pesyasTatamu 3,8 pH Ta 3,9 pH, 3 Hopmoto Big 4,8» 4,0 pH. Pesynbrat 3pazky Nel €
B Mexax HopMmu — 4,5 pH, 1110 CBITYUTH PO CBIKICTH HOTYPTY.

Cyastun 3 OTpUMaHMX AAaHMUX, MiJ 4ac MEPEBIPKU BMICTY CYXHX 3HEKUPEHUX
peuoBUH, 3pa3ok Nel mokasaB rapHuid pe3ysbraT —9,5%, 3 HopMmoto He MeHIe 9,5%,
a IHII JBa 3pa3Ku BUSIBWINCH HEJOCTAaTHBO SIKICHUMH, 3 pesyibTatamu 7,3 % Ta
7,9%.  BupoOHukam  ciiji  NWIbHIIE  KOHTPOJIOBATHU  CHUPOBHHY, IO
BUKOPUCTOBYETHCS il YaC BUPOOHUIITBA MPOAYKIIii, aJ[)Ke PE3yIbTaTH CBiIYaTh MPO
HEJOCTaTHIO KUTBKICTh OUTKY Ta MiHEpaTbHUX PEYOBUH B HOTYPTI.

Takum YUHOM, MOXHA BIIMITHUTH, IO HE BCI JOCIIPKYBaHI BUPOOHUKU
JOTPUMYIOTBCS BUMOT TMiJ Yac BUPOOHHUIITBA HOTYpPTY, IO € AYXKE BAKIUBUM
(akTOpOM AKOCTI Ta MIATPUMKHU CBOET KOHKYPEHTOCIIPOMOKHOCTI HA PUHKY Y KpaiHH.

Tak, excriepuMeHTaIFHO OYJI0 BU3HAYEHO OPraHOJENTHYHI Ta (PI3MKO-XIMIYH1
MOKa3HUKH SKOCT1 TPhOX 3pa3kiB HOrypTiB. OO’ €KTOM JIJIs1 pO3pOOKH HOBOT'O HOTYPTY
nigBUIeHOi 610J0T14HOI IIHHOCTI Oyno obOpaHo Horypt TM «Danone», KUPHICTb
axoro 2,2 %, Tak K JaHWUW 3pa30K CTaB HaMKpaIlUM Cepell 1HIIMX 3pa3KiB HOTYpTiB,
BIJIMTOBITHO /10 BUMOT HOPMAaTHUBHO-TIPABOBUX JIOKYMECHTIB.

Jlns mipBuiieHHsT 61070T19HOI IIIHHOCTI JaHOTO 3pa3Ky HOTypTy I0JamMo 0
HbOT'O HOBHH IHTPEIIEHT, a caMe €KCTPAKT JIaBaH/IH.

JlaBanau — edipHe Macio, MO BOJOAIE aHTUMIKPOOHMM 1 aHTUBIPYCHY IO,
(b1aBOHOIM CIIPUSIOTH MOJIMIIEHHIO KOJIHOPY IIKIpH, 010JIOT1YHO aKTUBHI PEUOBHUHU
1 MIKpOEJIEMEHTH, 1110 BIUIMBAIOTH HA 3pOCTaHHS KPOBOTBOPEHHS, POZMHOXKEHHS, 1110
PETYIIOI0Th OOMIH PEUOBHH, AyOMITBHI 1 TOBEPXHEBO-aKTHBHI PEUOBUHU.

ExcrpakT naBaHau MICTUTH PSJi KOPUCHUX PEYOBHH, a caMme ITMHEOJ, TaHiH,
[UTPaJib, YPCYJIOBY, BaJIEpIaHOBY, KAMPOHOBY KHCIOTH, TPUTEPICHOBI CIOJYKH,

nyOnIbHI peYOBHUHU, OOPHEOII, KyMapyuH, MiHepabHi coi [4].
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[Tin wac mpoBeaeHHS TOBApO3HABYOI OIIHKU JABAHIH, JOTPUMYBAIHUCS BUMOT
I'OCT 31791-2017 «DdupHble Macia ¥ IBETOYHOTPABSIHUCTOE 3(PUPOMACTUUHOE
celpbe» [5]. [lpoaHani3yBaBIIM OpraHoJE€NTHYHI MOKAa3HUKUA SKOCTI EKCTPAKTy
JaBaHAY BCTAHOBJEHO, M0 JAaHWA MPOAYKT TMOBHICTIO BIAMNOBIAA€E BUMOraM
HOPMAaTHBHO-IIPABOBO1 IOKYMEHTAllli, a caMe Ha 30BHIIIHIN BUIJISA — JETKOPYXJIUBa
piAMHA, MA€ CBITIO-)KOBTUM KOJIIp 13 3€JIEHUM BIATIHKOM Ta XapaKTEpPHUH ISl CBIXKOT
POCIMHHU, IPUEMHHUMN 3a1ax.

Otmxe, MOJAaBIIM E€KCTPAKT JaBaHAW 10 WHorypty «Danone» mnpoBeaeMo
OpraHoJENTUYHY Ta (PI3UKO-XIMIYHY OI[IHKY HOBHMX 3pa3KiB HOTYpTiB MiJBHUILIEHOT
010JI0T1YHOT IIIHHOCTI.

Jlns mpoBeeHHST JJAHOTO JOCHIKEHHS OyJio po3poO0JieHO 5 pi3HUX Bapialliit
Horyptis, a came: 3pazok Nel — iforypt «Danone» + 0,1% ekcTpakT JaBaHAu; 3pa3oK
Ne2 — #iorypt «Danone» + 0,2% exctpakT J1aBanau, 3pa3ok Ne3 — iiorypt «Danone»
+ 0,3% exctpakt naBaHau, 3pa3ok Ned — porypt «Danone» + 0,4% excrpakt
naBaHu, 3pa3ok NeS — iorypt «Danone» + 0,5% excTpakT naBaHIu.

OCHOBYIOUHCH Ha OPraHOJICIITUYHIN OIIHIII HOTYPTIB MMiIBUIIEHOT 01070TTYHOT
I[IHHOCTI, OyJIO BUSIBJIGHO HAWOUIBII rapMOHIMHE MOEIHAHHS HOTYPTY 3 €KCTPAKTOM
JaBaHaM y 3pa3ky Ne2, Tomy moganbii (i3UKO-XIMIYHI JOCIIIKEHHS TPOBOIUITUCS
caMe ISl IIbOTO 3pa3ka. BcCTaHOBIEHO, IO KHCIOTHICT, TUTpoBaHa — 94°T;
KHUCTIOTHICTh akTUBHA — 4,7pH ; MacoBa yacTka CyXux KUPHHUX PEUOBUHU 96 %.

AHai3yrouu OTpUMaHi pe3yJIbTaTH TOCIIKeHb, MOXHA 3POOUTH BHUCHOBOK,
0 HOBUU BUJ Horypry 3 npojaBaHHsAM 0,2% eKCTpakTy JlaBaHIW ITOBHICTIO
Biamosimae Bumoram I'OCT 31791-2017 «3dupHble Maciia U IBETOYHOTPABIHUCTOE
3(hUPOMACIINYHOE CHIPHEY.

BucnoBok. IIpoanamizyBaBimim Aif04y CHCTEMY YIPAaBIIHHS  SIKICTIO
mignpueMcTBa «Danone» 3a KpUTEpISIMH «IIPOTpaMHU-TIEPETYMOBH», BIAMOBIIHO 0
npuaiunieB HACCP (agMiHICTpaTMBHI TpUMINIEHHS, TyajleT, KiMHaTa s
MepEBIATaHHS, CIY)KOOBUU BXiJ Ui TMpaIliBHUKIB, 3alHATHX Ha BHPOOHUIITBI,
ca”iTapHuid Oap’ep, MpPUIMaHHS CHPOBWHU, 30€piraHHsS CHUPOBUHHU, MIATOTOBKA JI0

nepepoOKu, BiIXOAH, BUPOOHUIITBO, 30€piraHHs MaKyBaJIbHUX MaTepiajiiB, YIIaKoBKa,
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30epiraHHs TOTOBOi MPOMAYKIIli), MOKHAa 3pOOUTH BUCHOBOK, [0 JAaHWUW BUPOOHUK
JOTPUMYETHCS YCiX 3a3HaYeHUX HOpM MixkHapoaHoi cucreMu HACCP Ta mpoBoauTh
KOHTPOJIb Ha KO)KHOMY €Tani BUPOOHHULITBA.

3rifHO 3 pe3yJbTaTaMU OPraHOJENTUYHOI OLIHKM S5 3pa3KiB HOrypTiB 3
JIOIaBaHHAM EKCTPAKTy JaBaH/M, MOXHa 3pOOWUTH BHUCHOBOK, IO 3pa3ok Nel mae
30BCIM HEMOMITHE JI0JIaBaHHSI €KCTPaKTy, a 110 3pa3kiB Ne3, Ned, Ne5 Oyno momaHo
3aHAATO BEJIHMKY KIUJIBKICTh €KCTPAaKTy, SIKE€, y CBOIO YEepry, 30BCIM 3aThbMapHIIO
OpUTAMAaHHUI MOJIOYHOKHCIMM CMak Ta apomMaT HOrypry Ta OyJio BiIMIY€HO
po3mapyBaHHs ABOX ¢pakiiit y 3pazkax Ne3, Ned, No5, a ock 3pa3zok Ne2 BusSBHUBCS
HANUOUIbII CMAYHUM Ta B MIPY apOMATHHUM.

AHanizyloun pe3yiabTaTH JOCIIKEHHS (PI3UKO-XIMIYHUX IMOKAa3HUKIB 3pa3Ky
Ne2, MoxHa 3pOoOMTHM BHUCHOBOK, LI0 HOBUH BUJ Horypry 3 noaaBaHHsM 0,2%
eKCTpaKTy JaBaHaAu MoBHICTIO BianoBigae Bumoram ['OCT 31791-2017 «Ddupnbie

Macjia 1 IBCTOYHOTPABAHUCTOC 3(1)I/Ip0MaCJII/I"IHOC CBIPBCH.

CIIUCOK BUKOPUCTAHUX JXKEPEJI

1. Onapuenko A. M., Cnomap K. B., Kap6isauua T. B., An6atoa 5. IO.
[linBuIIeHHST KOHKYPEHTOCIIPOMOKHOCTI MIAMPUEMCTBA MOJOYHOI MPOMHUCIOBOCTI,
3a paxyHoK BrpoBajikeHHs cuctemu HACCP. Monoauii Buenuit, 2016 (40). C. 908—
912.

2. JICTY 4343:2004. «Morypru. 3araiabHi TeXHIUHI YMOBHY.

3. Odimiitnuit caiit «Danone» B Ykpaini. [Enextponnmii pecypc]. — Pexum
nocrymy https://danone.ua/#danone

4. JlikapchKi pocinuHU B Tabmuisax Ta cxemax: HaBuampauii mocionuk. O. O.
AnnamyxammenoBa, A. O. AnnamyxammenoB. — Kurtomup: Bug-so XKIAY im. L
®panka, 2016 — 187 c.

5. TOCT 31791-2017 «dupable Macia U  IIBETOYHOTPABIHUCTOE

3(h)IPOMACIINIHOE CHIPHEY.

194


https://danone.ua/#danone

TEXHOJIOI'MYECKHUE JE®EKTDI ITPU ITPOKATKE
HENPEPBIBHOJIUTOM 3ATOTOBKHA
U3 HU3KOYTJEPOJIUCTOM CTAJIA

Cyxomuun Biaagumup UBanoBnu

K. T. H., JOLICHT

ILnomenko Jroamuiaa CepreesHa
EBnoxkumoBa Tauca AHatosibeBHa
CryneHTsl

(I'BY3) «/lnenpoBckuii rocy1apCTBEHHbBIN
TEXHUYECKUI YHUBEPCUTET

r. Kamenckoe, Ykpanna

Beenenmne./Introductions. Tlpu mope3ke HENPEPHIBHOIMTON 3arOTOBKH
MaITMHON KUCJIOPOIHO-Ta30BOM PE3KM Ha MEPHBIC JJIMHBI 10 12 MeTpoB 00pa3yroTcs
MOTEKHU KUAKOTO MeTauia. MeTat B )KHJIKOM COCTOSSHUM UMEET HU3KYIO BSI3KOCTh U
CPaBHHUTENIBHO BBICOKOE MOBEPXHOCTHOE HATSKEHUE, YTO MPUBOJUT K MEIJICHHOMY
€ro CTEeKaHWIO0 ¢ MecTa mopesa. B umtore, mocie paspe3aHusi, Ha Kpasx 3aroTOBKH
OCTAIOTCSI «SI3BIKM» 3aCTHIBIIETO METallJIa, KOTOpble HEOOXOAUMO BPYUHYIO 00pe3aTh
JUISL TIPEOTBPAILEHUs] 3aKaThIBAaHUS 3aCTHIBIIEIO METaula B TEJO KaTaHKU TIpU
NoCIeyIoNIeH mpokaTke. Takue «I3bIKK» 3aCTHIBIIETO METAJIa Ha3bIBAIOT 2pamt.

Heas padorwl./AIM. OmnpenenuTh KakKOW MeTal HAXOIUTCS B «3aKaTax»
KaTaHKH U3 HU3KOYTJIEPOAUCTON CTAIM: TpaT WIIK METaJUT IPYroro MPOUCXOKIACHUS.

Marepuanansl u Metoabl./Materials and methods. M3 moakara (3aroroBka
nuametpoM 20 MM) 1 kataHku auameTpoM 5,0 mm u3 ctanmu SAE1006 u3rotoBieHs
oOpasiubl ¢ SBHBIMH TPU3HAKAMU «3aKaTa» 4dyXKepoaHoro meramia. MccrnemoBanus
MHUKPOCTPYKTYPBI OTOOpAaHHBIX OOpa3IOB MPOBOIWIM HAa ONTHYECKOM MHKPOCKOIIE
Zeiss Axiovert 200 u pactpoBom mMukpockorie PEM-10611. DHeproaucnepcnoHHbBINR
anamm3 mnpoogwm  Ha (COM) LEO EVO 50 XVP (Carl Zeiss) ¢
sHeproaucnepcuHHbiM aetekTopom INCA-energy 350 (Oxford Instruments). Merton
SHEPrOJIUCIIEPCUOHHOIO aHallhu3a MO3BOJUJI C BBICOKOW JOKAJIbHOCTHIO OLEHUTH

XUMHUYECKHUI COCTaB YYacCTKOB CTPYKTYpPhI Ha MeTajuiorpaduueckux nuidax.
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XUMUYECKHUM COCTaB UCCIEYEMOU CTaliu MpUBEJeH B Ta0aunel.
Ta6auna 1
Xumunveckuii coctas craau SAE1006

Mapxka cramu | C Mn |Si S P Cr Ni Cu
SAE1006 0,08 (0,34 |0,23 {0,038 |0,006 0,09 |0,08 |0,10

PesyabraTtel m o6cyxaenume./Results and discussion. Kak BbeIrsaur
3aKaTaHHBIA «TpaT» MPEICTAaBICHO Ha MAKPOCHUMKE 3aroToBku u3 ctanu SAE1006.
Ha wMakpocHumke (puc.l) OTYeTIMBO BHJEH 4YYXKEPOJIHBIN CJlOW MeTasia,

HaKaTaHHBIM HA OCHOBHOW METAJIJI 3arOTOBKHU.

Puc. 1. HakaTaHHBIH 9yKepOAHBbIA MeTaJJI HA 3aT0TOBKY M3 CTAJH
SAE1006 ntuamerpom 20 mm.

UccnenoBanusi MUKPOCTPYKTYpbl —KaTaHku auamerpom 5,0 MM Ha
MeTauiorpauueckoM  MHKPOCKOIIE TOKa3ajdd OTIMYhEe B  MHKPOCTPYKTYpE
OCHOBHOTO MeTaJlJla U HakaTaHHOTO uyxepoanoro (Puc.2). Ha pucynke 2, a BuaHa
MeJIKO3epHHUCTasi 00J1acTh MeTaja Ha Kpato oOpasia. AHaJIOTUYHAsl CTPYKTypa BUIHA
Ha oOpasne u3 apyrou miaBku (Puc.2, 6). YBenuueHne CBETOBOTO MHUKPOCKONA HE

MTO3BOJIACT PA3TUYUTh OCOOCHHOCTH MHUKPOCTPYKTYPBHI HCCIEAYEMBIX OOpasIoB,
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MOATOMY JlalibHEHIlIee H3YYeHUE CTPYKTYpbl OBbUIO MPOBEJECHO Ha PacTPOBOM

MUKPOCKOIIE C PEHTT€HOBCKUM SHEPTOAUCIEPCUOHHBIM aHAIM3aTOPOM.

:,{‘ CTER g 5 ‘.QA . Q& - ST B\t

Puc.2 - BHeniHuii BUJ MEUKPOCTPYKTYPBI B 30He JeQeKTOB: a — odpa3selr
«oypexkn» katanku O 5,0 mm ctaau mapku SAE1006; 6 — MUKPOCTPYKTYpa B
30He nedexTa Apyroro oopasua karanku O 5,0 mm craau mapku SAE1006.

PeHTreHoBcKMid ~ MHMKpOaHaldW3. IO  CYLIECTBY, SBISIETCS  AHAJIU30M
MOBEPXHOCTHOTO CJiosi o0pasiia, MOdTOMY K TMOATOTOBKE JTOW MOBEPXHOCTH
HEOOXOJMMO TOAXOAUTh C COOJIOJEHHEM HEKOTOpbIX mpaBwi. (OCHOBHBIE
TpeOOBaHUs STUX MPABUII: MOBEPXHOCTh 00pasiia JIOJDKHA OBITH OTMOJIMPOBAHA, HE
MUMETh I[apalvH U He POTPaBJIeHa Ha CTPYKTYpY [1].

Ha o6pa3nax kaTaHku ¢ BKaTaHHBIM 9Y>KEPOJIHBIM METAJJIOM OBLIN MOTYYEHBI
JAHHBIE TI0 CIEKTPAJIbHOMY COCTaBY BTOPUYHOIO PEHTIE€HOBCKOTO H3IIYYEHUS OT
obnmactu «3akara» (Puc. 3) m ot obnmactu ocHoBHoro metayuia (Puc. 4). Ha Puc.3
ykazaHo 10 Touek, ¢ KOTOpBIX OBUIM TMOJY4YEHBI JaHHBIE O KOJUYECTBEHHOM
COAEPKAaHUHM XMMHUYECKHUX JIEMEHTOB B 3aKaTaHHOM MeTaiuie. [IpaBee OoT 3TUX ToO4YeK
HAXOJUTCSl TEMHas 00JacTh. JTO MJIACTUYECKAs Macca, KOTOPOU 3alIMBalOT 00Opasels
nepen ero nuIMdoBKOW W MONUPOBKOM. Tak Kak MeXIy OCHOBHBIM METaUIOM U
3aKaTaHHbIM €CTh MYCTOTHI M TOPBI, TO TyJa MPOHUKAET IUIACTHYECKas Macca U
CTAHOBUTCSI CBOCOOPA3HONM IpaHUIIe MEXAYy OCHOBHBIM METAJIOM U 3aKaTAHHBIM.

B tabnmmax 2 u 3 pe3yabTaThl peHTT€HOBCKOTO MUKPOAHAIH3a.
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Cnew?;;_ﬁ'crp 2 R
3 CnekTp 3 3

Puc. 3 . MUKpPOCTPYKTYpa NOJTMPOBAHHOI0 00pa3ua B IIACTHYECKOM Macce.

a - TOYKH CHECKTPAJIBHOI'0O aHAJIHU3Aa 0T «3aKaTa» 0 — 0T OCHOBHOI'0 MeTaJljIa

Taoauua 2

HpoueHTnoe CoACPRKaHUEC XUMHYECCKHUX 3JIEMCHTOB B 00J1aCTH «3aKaTa»

CIERTR B crat [» 54 Za hin Fz Cu Hror
CexTpl = 138 9900 084 10000
CexTpl i} 185 Q5D D66 2 D5TE 100000
CexTp3 Iz S0 45 05 100000
CexTpd = Lo 43 057 10000
CrExTp S i} 420 102 24 12 LBl 100D
CrexTp S Iz 10000 100000
CrexTp T = 335 oo OTE 10000
CrexTp B J= ool 075 10000
CeExTpd Iz oo 18 074 10000
Cexrpld | J= oo 34 068 10000
Mlzmc 423 Q5% 108 Q865 10000 Q7B

Nhs 125 Q058 108 0358 9412 054

Taoauna 3

HpoueHTnoe CoACpKAaHUEC XUMHYECCKHUX 3JICMECHTOB B OCHOBHOM METAaJLJI€

Coer Tp Berar  Ei Ca Mn Fe Hror
Coer1p 1 Jda LD DO
Coer1p 2 Jda g  0ound 1o el
Coeetpd | Ja o1e w21 33z sea2v Je el
Coeetpd | Ja b4 oo J0e el
Coeetp s | Ja Bz oEs J0e el
Coeetpd | Ja LlT om0 3l 3l J0e el
Coeetp 7 | Ja L1g 2o sl Je el
Coeetp8 | Ja a1v a2 s J0e el
Coeetp® | Ja L4 2ED T
Coeetp 10 | Ja bag  eund T
Marc a1 021 h4s JMOD

Mun N I e I e I )
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B Tabnuie 2 kpacHbIM IIBETOM YKa3aHO COJIEPKaHUE KUCJIOPOAa B HEKOTOPBIX
TOYKaxX BHEAPEHHOro MeTtaia (jgeBas 4acth puc.3, a). CouepkaHue KpeMHHUs U
Maprasiia 3Ha4YMTEIbHO BbIlIe nacrnoptHoro jis craimm SAE1006. Otu nanHbie
TOBOPSAT O TOM, UYTO MCCIEAYEMBI METAIII MEPECHIIIEH KUCIOPOJIOM M3-3a BBICOKOMU
OKHUCJISIEMOCTH CTajy B CPEJI€ YUCTOrO KHUCJIOPOJa MPH BBICOKUX TEMIEpaTypax, a
COJICp’)KaHME€ MapraHila M KpPEeMHHUS TIOBBIIIEHO B pe3yjbTare OOJIBIIOTO
kod(ppunmenta nudpdy3uu U3 MeTauia B )KUAKYIO BaHHY pesa [2].

CtpykTypy 3arotoBku auameTpoM 20 MM HCCIENOBaIM Ha PacTpoOBOM
mukpockone. Ilpu yBenuuenun x500 (Puc.4, a) cTpykTypa OCHOBHOTO MeTasia
(JieBass 4acTh CHUMKA) SIBJISICTCS TUIWYHOW JUIsi TakoW crTanu. BBuay Mainoro
KOJIMYECTBa YIJIEpO/a, B CTPYKType MnpeobdiajaroT 3epHa (eppuTa, a NEpIUTHBIC

KOJIOHHHUU BCTPCUAKOTCA PECAKO.

Puc.4 Muxpoctpykrypa 3aroroBku u3 ctajau SAE1006 ¢ «3akaTom» :

@) cjieBa OCHOBHOI MeTaJLl, CIPaBa 3aKATaHHbIN NpHu yBeauyennu x500,
0) cTpykTypa 3aKkarta npu ypeaudennu x2000.

Crpyktypa B mpaBod yactu cHuUMKa (Puc.4,a) npuHagiaexuT 3aKaTaHHOMY
METa/ly M OTIAUYAeTCS OT CTPYKTYyphl OCHOBHOro Metamta. I[lpm OGombiem
yBenmueHun Puc.4, 6) xopomo mpocmarpuBaroTcs meikue (ot 0,3 go 1,0 Mkm)
gactunpl KapoumoB. Takyio crtpykrypa B cranmu SAE1006 we mnpencraBusercs

BO3MOKHBIM MOJYYUTh HUKAKHUMH HU3BECTHBIMH pexuMamMu 00pabotku. C GobIIoi
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BEPOSATHOCTBIO MOYKHO YTBEPKIAThb, YTO, CyIsd IO CTPYKTYpE, 3aKAaTaHHAs YacTb
MeTajla MPUHAAJIEKUT JETUPOBAHHON CTalld ¢ KapOUA000pa3yoIUMH dJIEMEHTaMU
(Cr, W, V). DHeproaucrnepcuOHHbI PEHTTEHOBCKHI MUKPOAHAIU3 MO3BOJIUT OoJiee
TOYHO ONPEAEIUTH COCTAB TAKOTO «3aKaTay.

BoiBoabl./Conclusions.

1. VYcraHoBiE€HO, YTO OCHOBHOW TPUYMHOW TOSBIECHUS «3aKaTOBY» MpHU
ITPOU3BOJICTBE KaTaHKU SIBJISIETCS IPAT, KOTOPBIN HE BCETA YAAISETCS MOCIE NOPE3KU
KUCJIOPOJAHO-TAa30BOM IOPEJIKOW HEMPEPHIBHOJIUTOM 3arOTOBKH.

2. llosBrneHue cpend  «3akaToB» MeTauia ¢ (peppuTo-KapOUIHOM
MEJIKOJAMCIIEPCHON CTPYKTYPOUM CUTHAIM3UPYET 00 M3HOCE MPOKATHBIX BAJIKOB, UTO U
IPUBOAUT K BBIKPALIEBAHUIO METAJIIa BAJIKOB C MOCJIEAYIOIIUM 3aKATHIBAHUEM €0 B
3aroTOBKY.

3. W306aBuTbcs OT NpoOJNIEeM C «3aKaTaMH» MOXHA IIYTEM CTpPOTOro
COOJIIOJICHUSI TEXHOJIOTUH TMOATOTOBKU HEMPEPHIBHOJIMTON 3arOTOBKH K NMPOKATKE U

rpadnxnca TCXHHUYCCKOI'O 06CJ'Iy>KI/IBaHI/IH BaJIKOB tIepHOBOI\/i KIICTH.
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