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XepCcoHChbKHUiT AepKaBHUIN arpapHUil yHIBepcHTET, YKpaiHa

I'pe6uboBa Hantiss MukonaiBHa, JokTop GiojoridHux Hayk, npodecop, Pocis
I'pusony6 Ousekcanap IBaHOBHY, JOKTOp XiMi4HMX Hayk, mpodecop, MIT
«YKpaiHCHKUI HAYKOBHIi LIGHTP SIKOCTI JTIKAPCHKUX 3aC00iB», YKpaiHa

I'punienxo CeiTnana AHaTONi{BHA, JOKTOP OIONOTiYHUX HAyK, JOLEHT, Y palbChbKa
JiepKaBHa akaJeMist BeTepHHapHoi Meauuuuu, Pocis

I'ynzenko Onexcanap IlaBmoBud, nokTop QapManeBTHYHHX Hayk, mpodecop,
JlyraHchbKuii iepxaBHUI MeMYHUI yHiBepcuTeT, YKpaina

JemuyoBa B T', kaH{uaaT neaaroriyHux Hayk, JOLEHT, YKpaiHa

JlenncoB  Cepriii  OneKkcaHApOBUY, JOKTOP  CiIbCHKOTOCIIONApPCHKHX — HAYK,
npocdecop, Pocist

Jlopodees Auapiii BikropoBud, TOKTOp MeAaroridyHuX HayK, AOLEHT, bamkupcbka
Jiep>kaBHUM yHiBepcuTeT, Pocis

Hopoxina Onena IOpiiBHa, JOKTOpP EKOHOMIYHHX HayK, HOUEHT, Pocifchkuii
eKoHOMiuHui yHiBepcuTeT iMeHi I' B Ilnexanosa, Pocist

Epmaramber bonar ToneyxaHoBid, JOKTOp XiMi4HUX Hayk, npodecop, Jupexrop
IucTuTyTy Ximii Byrimus i rexsonoriit TOO, Kazaxcran

XKosronor Ombra IropiBHa, HDOKTOp CLIBCBKOrOCIOZAPCHKUX HAYK, IHCTHTYT
BoJHUX Ipobiem i memiopanii HAAH, Ykpaina

3axapos Omer BoxoauMupoBHY, JOKTOp TEXHIYHMX  HayK,
CapaToBChKHIl iepyKaBHHUI TeXHIYHUIT yHIBepcuTeT, Pocist

3yOkoB Pycnan CepriiioBud, JOKTOp €KOHOMIYHHX HAyK, ZOLEHT, MHKONAIBCHKHIT
MDKperioHadbHUH IHCTUTYT PO3BHTKY 4YEJIOBEKABHCIIETO HABYAIBHOTO 3aKIamy
«YHiBepcuteT« YKpaid », Ykpaina

Ipxi Xmaxyma, MOKTOp Teoloro-miHepajoriynux Hayk, mnpodecop, FLKR -
Vuisepcurer T Bati, 3nin, Yexist

npodecop,

Kanaiina Bonoammup TumodiiioBud, IOKTOp TeXHIYHMX Hayk, mpodecop,
TomcbKuii iepkaBHUi yHiBepcuTeT, Pocis
Kanennk Tersma KyspmiBHa, gokrop —OiomoridyHux  Hayk, mpodecop,

Jlanexocxinuuit penepansuuii yuisepeutet, Pocis

Kanraposiu 10 JI, kanannat mucrenrBo3HaBcTa, Oiecbka HalliOHANbHA My3H4Ha
aKajieMis, Ykpaina

Kamiranis Bacwib ITaBnoBny, JOKTOp TeXHIYHMX Hayk, npodecop, Onecbkuit
HalliOHANBHNI MOPCBKHIA yHiBepcuTet, YKpaina

Kapnosa Haranis KocrsHTHHIBHA, MOKTOp MeJarorivyHuX Hayk,
[liBnenunii Gpenepanbuuii yHiBepeutet, Pocis

Kadapcsknit  Bomomumup IBaHOBHY, JOKTOp IOpHIAMYHHX Hayk, mpodecop,
JIUPEKTOp Hayd -ic IHEHTPY yKp KOHCTiTyniosni3Ma, YKpaina

Kupunoa Onena BikTopiBHa, TOKTOp TEXHIYHMX Hayk, JoleHT, Ojecbkwuii
HalliOHANbHAI MOPCBKHi yHiBepcuTet, YKpaina

Kupnuenko Onexcanap AHATONIHOBHY, JOKTOP HOPUAMYHUX HayK, Hpodecop,
VYkpaina

KiumoBa Hataniss BonoguMupiBHa, MOKTOp €KOHOMIYHHX Hayk,
KybGanchpknii epxaBHuil arpapruii yHiBepenter, Pocis

npodecop,

npodecop,

aKiliga P

Kuszea Onbra OnexcanapiBHa, JOKTOp Oi0IOTiYHUX HAyK, DOLEHT, bamkupcbka
Jlep’KaBHUI MeIMYHMI yHiBepcuTeT, Pocis

KoBanenko Omena MuxaiiniBHa, a0kTop (inocodCbKUX Hayk,
TTinennnit Gpenepanshuii ynisepenter, Pocis

KoBanenko Ilerpo IBaHOBHY, HOKTOp TEeXHIYHMX HaykK, npodecop, IHCTHTYT
BOJIHUX TIpo6uieM i Memiopanii HamionansHoi akajgemii arpapHux Hayk YKpaiHw,
VYkpaina

KokebaeBa ['yapxayxap KakeHOBHa, MOKTOp iCTOPHYHHX Hayk,
Kazaxcekuii HanioHanbHUI yHiBepcuTeT iMeHi anb-Dapabi, Kasaxcran
Konnparos JImutpo B'sdecnaBoBud, JOKTOpP (i3HKO-MaTeMaTHYHHX HAYK, JTOLCHT,
Pocifickka axajeMis HApOJHOrO TOCIOAApPCTBA Ta JEPKABHOI CIyKOM Npu
TIpesnnenti Pociticekoi ®enepanii, Pocis

Komnanens Borman BonoanMmupoBuy, MOKTOp TEXHIYHHX Hayk, mpodecop, IBano-
®DpaHKIBCHKHI HAL[IOHAIBHUH TEXHIYHUN yHIBepcuTeT HadTH i rasy, Ykpaina
Kocenko Hanis ®enopiBHa, JOKTOp TEXHIYHMX HAyK, MOLEHT, I[BaHIBCHKHIt
JiepKaBHUH XIMIKO-TEXHOJIOTIYHHUH yHIBepcutert, Pocis

Kocrenko Bacwuib IBaHOBHY, JOKTOpP CUIBCBKOTOCHOAAPCHKHX HayK, mpodecop,
Yxpaina

Kornapos Bomoxumup BramucinaBoBud, DOKTOP CUIBCBKOTOCIONAPCHKHX HAyK,
npodecop, Ky6I'AY, Pocis

Kounne IOpiit IOpiiioBuY, HOKTOp EKOHOMIYHMX HayK,
TleTepOyp3bKHuil epkaBHUI MOTiTeXHIYHKH yHiBepcuTeT, Pocis
Kpapuyk I'anna BikTopiBHa, JOKTOp €KOHOMiYHHX HayK, mpodecop, AKaaemis
JlepkaBHOI IIeHiTeHITiapHOT ciry)0u, Ykpaina

KpyrmoB  Banepiit MmnxailioBud, JOKTOp TEXHIYHHMX  Hayk,
MOCKOBCBHKHIi IepKaBHUH YHIBEPCUTET HIIAXIB CHOMydeHHsI, Pocis
Kynepin Mapar KpukGaesid, moxtop TexHiuHHMX Hayk, mpodecop, III'Y im C
Topaiiruposa, Kazaxcran

Kypman Iletpo IOpiiioBud, TOKTOp €KOHOMIYHHX Hayk, mpodecop, YMaHCHKHI
JiepkaBHUI negaroriunuii ynisepeurer iM ITaBna Tuannu, Ykpaina

Kyxap Onena BonomumupiBHa, JokTOop 6ioioriyHMX Hayk, noueHT, Kasaxcpkuit
arporexuiunuii yHiBepcuret iM C Celidyinina, Kasaxcran

Jlankuua IaHa One}ccaH}:{piBHa JIOKTOp €KOHOMIYHHX Hayk, npodecop, Onecbkuii
HalliOHAIBHUH MOPCHKHIT yHiBepcnTet, Ykpaina

Jlarurina Haramis AmnatoniiBHa, JIOKTOp HOJITONOriYHUX Hayk, mHpodecop,
KuiBcbkuii HaIliOHATBHUIT TOPTrOBEIbHO-CKOHOMIYHHI YHIBEpCHTET, YKpaiHa
JleGeneB Amartoniiit  TumodilioBHY, HOKTOp TEXHIYHHX HayK, mpodecop,
CTaBpONONIBCHKHIN IepiKaBHUIL arpapHuii yHiBepeuteT, Pocis

Jle6enea Jlapuca OnekcaHapiBHA, KaHAMAT TCUXOJOTIYHMX HAyK, IOLCHT,
Mop0BCbKHI Iep:KkaBHUI yHiBepcuTeT, Pocist

Jlunny Tamapa IBanisna, Joktop (pinocodepknx Hayk, nouent, Bearopoacskuii
JiepKaBHUM yHiBepcuTeT, Pocis

Jlomotbko [lenuc BikTopoBHY, TOKTOp TeXHIUYHHMX Hayk, mpodecop, YkpaiHcbka
JeprkaBHa aKaneMis 3a1i3HIYHOTO TPaHCIOPTY, YKpaiHa

Jlutkina Jlapuca BonomumupiBHa, oktop ¢inonoriyHux Hayk, goueHT, Pociiicbka
aKaJieMis HapoJHOr0 TIOCIOJApCTBAa Ta JepxkaBHOI ciyx6u mpu Ilpesmmenti
Pociiicekoi ®enepariii, Pocist

JIsubkina Tanusa BopuciBHa, mokTop (hi3MKO-MaTeMaTHYHUX Hayk, mpodecop,
TlepMchkuil gepkaBHUM TeXHIYHUN yHIBepcuTeT, Pocis

Maiinantok  Ipuna  3iHoBiiBHa, JgokTOp  (imocodcrkuX  HAyK,  IOLEHT,
HaunionaneHuit yHiBepcuteT O6iopecypciB 1 NpHUPOZOKOPHCTYBaHHS YKpaiHu,
VYkpaina

Makaposa Ipuna BikTopiBHa, JOKTOp TeXHiYHMX Hayk, mpodecop, KazaHchkuit
(TIpuBou3bKHMii) Genepansbuuii yHisepcuret, Pocis

Makcin Biktop IBaHOBHY, HOKTOp XimiuHHMX Hayk, npodecop, HauioHanbHuit
yHIBepcUTeT GiopecypciB i IPUPOAOKOPUCTYBaHHS YKpainu, Ykpaina

Maiaxos A B, 1okTop ¢i3uko-MaTeMaTH4HUX HaykK, npodecop, Ykpaina
MasbiieBa AHHa BacuiiBHa, JOKTOP COLIOJOTiYHUX HAYK, JOLEHT, ANITaiChKHIl
JiepKaBHUN yHiBepcuTeT, Pocis

Menpauk Onena OrekciiBHa, JOKTOp GKOHOMIYHMX HayK, JOLEHT, KuiBchkuit
HAI[{OHAIBHUI YHIBEPCUTET TEXHOJOTIH Ta Au3aiiHy, YKpaiHa

MinsieBa Jlapuca I'puropiBHa, TOKTOp €KOHOMIYHMX Hayk, mpodecop, bificekuit

npocdecop,

npocdecop,

nouent, CaHkT-

npocdecop,

TexHojoriunmit  iHctutyT (dimis) «AnTaiicekuil  Jep)KaBHME  TeXHIYHMI
yuiBepcurer im 11 TlomsynoBa », 3aBimyBau Kadeapn  eKOHOMIKH
MiANPHEMHHULTBA, Pocis

Mimenina TersiHa MuxaiiniBHa, JOKTOp TeJaroriyHux Hayk, mpodecop,
KpuBopi3zbkuii fepikaBHUIT NeAaroriyHui yHIBepCUTeT, YKpaiHa

Morunescbka I M, kanauar nearoriyHux Hayk, npodecop, Ykpaina

Moiceiikin  Jlronmuna ['ydaeBHa, moktop OionoriyHuX Hayk, mpodecop,

Konomanpknit nepxaBHuii yHiBepcutet, Pocist

Moposos Omnekciii  BomoaumupoBud, JIOKTOp CilIbCHKOTOCIIONAPCHKHX HAyK,
npodecop, XepcoHKa JiepkaBHHIT arpapHUil yHiBepCHTET, YKpaiHa

Mopo3zoBa Tersna FOpiiBHa, JOKTOp TeXHIYHMX Hayk, mpodecop, MoCKoBChKHit
JiepKaBHUIT yHIBepCHTET Mpuiaago0yayBaHHs i inpopmaTuky, Pocis
HedenpeBa Onena Enyappiua, moktop  0i0NOriuHMX — Hayk,
Bosrorpascekuit iepkaBHHH TeXHIYHMH yHiBEpCHTET, Pocist
Muxonaesa Aita JIMATpiBHa, IOKTOp MEAAroridHux Hayk, npodecop, IlisHiHo-
Cxinumit penepanbhuii ynisepcurer imeni M K- Ammocosa, Pocist

Opnos Mukona MuxaiinoBud, JOKTOp HaykK 3 JEp:KaBHOTO YIPABIIiHHS, JOLEHT,
Axanewmist BHyTpiuHix Bilickk MBC Ykpaiuu, kadenpa onepaTHBHOTO MpiMiHEHIs

JIOLEHT,

BB, Vkpaina

OrenoBa T'ynbpupa EnybGaeBHa, H0KTOp iCTOPHYHHX Hayk, mpodecop,
TTaBnomapckwit nepxkaBHuil earoriquuii inctutyt, Kazaxcran

TlaBnenko Amnarouniii MmuxailoBHY, JOKTOp TEXHIYHHX Hayk, mpodecop,

TlontaBcekuil HarioHanbHUH TexHiunui yHiBepcuteT iM IOpis Konnpartioka,
VYkpaina

Ilapynaksn Baarn Ewminb, moktop TexHidHuX Hayk, mpodecop, IIpnasoBcbkuit
JIepKaBHUH TeXHIYHMI yHiBepcuteT, Ykpaina

Martnka Mukona  BonogMMHpOBHY, JOKTOp — CLLCHKOTOCIOAAPCEKHX — HAYK,
npodecop, Hamionaneruii HaykoBumii neHtp "IHcTHTyT 3eMiiepodctBa HAAH",
VYkpaina

IlaxomoBa Omena AHaTONiIBHA, JOKTOp €KOHOMIYHHX HAyK, JOLCHT,
MixHapoaHHI yHIBEPCHTET IPUPOAH, CYCIIUIBCTBA, 1 mroaunn "[{y6na", Pocis
TMauypin T'epman  BacwiboBHY, JOKTOp TeXHIYHMX Hayk, mpodecop,
Hwuxeropo/icekuii iepxxaBHuii TexHiuHui yHiBepeutet iM P € Anekceesa, Pocist

Tlepmun  Bomogumup @DenopoBud, JOKTOp TEXHIYHMX HayK, mpodecop,
Tam00BChKHiT AepkaBHUM TeXHIYHHUN yHIBepcutet, Pocis
IliranoB Muxaiiio MukonailoBuy, JOKTOp TEXHIYHHMX HayK, mpodecop,

Camapcbkuii  JepKaBHUH aepoKocMiYHMI yHiBepcuTeT iMeHi axagemika C I1
Koposesa, Pocist
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IonsikoB Aunpiit IlaBnoBu4, TOKTOp TEXHIYHHX HayK, mpodecop, BiHHHIBKHI
HaIiOHANBHUIT TEXHIYHNI YHIBEpCUTET, YKpaiHa

Ionoe Bikrop CepriiioBuy, JOKTOp TEXHIYHUX Hayk, mpodecop, CapaToBChKuit
Jiep>kaBHUM TeXHIYHMH yHiBepcuTeT, Pocis

TMonoBa Taicis I'eopriiBua, Joktop ¢inonoriunux Hayk, npodecop, Pociiicbkuit
yHiBepcHuTeT ApyX0u HapoiB, Pocis

Pactpurina Amra MukonaiBHa, JOKTOp TIEJarorivyHux Hayk, Hpodecop,
KipoBorpancekuii aep:kaBHHM IefaroridyHuil yHiBepcuTeT iMeHi Bomoxnmupa
Bunnnuenka, [llesuenko, 1, M KponuBHuibkuii, Yxpaina

Pe6ezo Makcum boprcoBud, JOKTOp CiTbCHKOTOCIONAPCHKHX Hayk, mpodecop,
Pocis

Pe3HikoB  AHapiii BaJeHTHHOBHY, JOKTOpD CKOHOMIYHHX HayK,
MOCKOBCBKHIA Iep:KaBHUI TeXHOJIOruHHil yHiBepcuTeT "Crankun", Pocis
Pokouinckiii AnaTtonmiii MuxonaiioBHY, MOKTOp TEXHIYHHX Hayk, mpodecop,
HauioHanbHHil yHIBEPCHTET BOJHOTO TOCHOJAPCTBA Ta IPHPOAOKOPUCTYBAHHS,
Vkpaina

Pomamienko Muxaitio IBaHOBHY, DOKTOp TEXHIYHHX HayK, npodecop, IHCTUTYT
BOZHUX TIpoGieM i meriopauii HanionanbHoi akajeMil arpapHux Hayk YKpaiHH,
VYkpaina

Punos Cepriii IBaHOBHY, KaHAWAAT EKOHOMIUYHHX Hayk, mpodecop, Onecbkuit
HaliOHANBHUIT MOPCHKUI yHIBEpCHTET, YKpaiHa

CasenbeBa Hemni OnexcaHapiBHa, JOKTOP €KOHOMIYHHX HayK,
CounHCbKHil iepxkaBHUiT yHiBepcuTeT, Pocist

Cadapos ApTyp MaxmynoBud, J0OKTOp (BiNONOridHUX HAyK, CTApIIMi BUKJIaad,
Pocis

CeernoB  Bikrop OunekcanapoBud, moktop ¢inocopebkux Hayk, mpodecop,
IletepOyp3bKuii AepikaBHUIT yHIBEPCUTET LUISXIB cronydeHHs, Pocis

CemenuoB I'eopriii Hukndoposud, TOKTOp TexHIYHHX Hayk, mpodecop, IBano-
®paHKiBCHKUI HAI[IOHANBHUI TEXHIYHUI YHIBepcHTeT HAdTH i rasy, Ykpaina
Bepecenb Mukona MukosaiioBud, mokTop OionoridHux Hayk, mnpodecop,
Bourorpajiceka JiepxaBHa akajeMis isnanoi KyabTypn, Pocis

CuzmopoBnu  Mapuna MuxaiiniBHa, MOKTOp MEAAroriyHUX Hayk, mpodecop,
XepcOHCHKHI IepKaBHUIT yHIBEpCHTET, YKpaiHa

Cupora Haym MuxaiinoBuy, AOKTOp MOJITOJOTiYHMX —HAyK,
JeprkaBuuii yHiBEpCHTET a€POKOCMIMHOTO NpuiIaaobytysans, Pocis
CmupHoB €Bren [BaHOBHY, 10KTOP NMEAAroriaHuX HayK, npodecop, Spocnascokuit
JiepXKaBHHUIT earoriaHuit ymBepcheT iMm K JI Yumnucekoro, Pocist

CoxonoBa Hapis I'eHnafiiBHa, ZOKTOp €KOHOMIYHHMX HayK, AOLEHT, DKeBChKMit
Jiep>KaBHUI TEXHIYHUHM yHiBepcuTeT, Pocis

Crapony6ues Bomogumup MuxaiinoBuy, JokTop GioyoridHux Hayk, mpodecop,
HamionansHnii  yHiBepcuteT 6iopecypciB i NpHpOIOKOpHCTYBaHHA YKpaiHH,
Vkpaina

JIOLICHT,

npocdecop,

npocdecop,

Crerniii Bacwias MukonaifloBud, JOKTOP COI[OJONiYHHX HayK, mpodecop,
IepMcbkuii repxaBHUN TeXHIYHUHN yHiBepcuTeT, Pocis
Crenenko Banepiit  €dpemoBHY, [OKTOp IOPHAMYHHX HAyK, [OILEHT,

TuxooKkeaHChKHIl AepKaBHUH yHiBepcuTeT, Pocis

Croenenr  Onexcannp BacuinboBud, JOKTOp (iTOCOPCHKHX — HayK,
OnrechKuil HaI[iOHAIBHUI MOPCBKHUI yHIiBEpCUTET, YKpaiHa

Crosriert Bacuib I'puropoBny, kaHauaar GinonoriyHux Hayk, JOueHT, OJaechbKuit
HaliOHAIBHUIT MOPCHKUH YHIBEpCUTET, YKpaiHa

CrpenbiioBa Onena JIMUTpiBHA, TOKTOp €KOHOMIYHHMX HayK, JOLEHT, IliBgeHHO-
Pociiicpkuit nepxaBuuii Texuiynuii ynisepcuret (HIII), Pocis

Cyxenko IOpiit I'puropomd, JIOKTOp TEXHIYHHX HaykK, npodecop, Hamionansruit
yHiBepcHuTeT 6iopecypciB i mpupogokoprucTyBaHHS YKpainu, Ykpaina

CyxoBa Mapis I'eHHaxiiBHa, OKTOp TeorpadiyHmx Hayk, JOUEHT, IipHHdO-
AnTaiicekuil JepxkaBHuil yHiBepcuTeT, Pocis

JIOLICHT,

Tapapiko lOpiit OnekcanmpoBuY, JOKTOp CiIbCHKOTOCIOJAPCHKUX — HAYK,
npocdecop, Ykpaina
Tapacenko Jlapuca BikTopiBHa, JIOKTOp COLIOJOTiYHHX Hayk, mpodecop,

ITinennnii Gpenepanbunii yHiBepeurer, Pocis

TecriB Bopuc BikropoBn4, JokTop GionoridHux Hayk, npodecop, TobGosbebka
KoMIuIekcHa HaykoBa craniis YpO PAH, r To6onbcka, Pocis

TokapeBa Hatanist ['eHHaniiBHA, KaHANIAT MEJUYHHX HAyK, HOLECHT, MenuuHuit
inctutyr ®I'6OY BO "MV im H IT Orapsosa, Pocis

TonbGaToB Anzpiii BoioanMupoBHY, KaHAWIAT TEXHIYHUX HAYK,
CyMCBKHIi HalliOHAJIBHUI arpapHuii yHiBepcutet, Ykpaina

ToHkoB €BreH €BreHOBHY, JOKTOP IOPHIMYHMX Hayk, mpodecop, FOpuanunmii
iHctutyr HarionanpHOoro nmociigHuipkoro —yHiepceutery — «binropoacwkuit
Jiep>KaBHUH yHiBepcuTeT», Pocis

Tpury6 Ilerpo MuknuTOBHY, JOKTOP ICTOPUYHUX HAYK, Ipodecop, Ykpaina
TynrymoGaesa 3ina baiibarycoBra, mokrop Oionoriyux Hayk, Kasaxcokuit
Hauionansuuit [Tenaroriunuit Yuisepcutet imeHi Abast, Kasaxcran

VYerenko  Cepriii  AHaToNilioBHY, — JOKTOp  TEXHIYHMX  HAyK, JIOICHT,
MukomnaiBcbkuit  gepxkaBHui  yHiBepcuter iM B O CYXOMJIMHCBKOI'O,
VYkpaina

®areea Hanis MuxaiiniBaa, goktop Giomoriunux Hayk, npodecop, TroMeHCbKHiT
JiepKaBHHIT yHiBepcuTeT, Pocis

@arnxoBa AnesruHa JICOHTIIBHA, JOKTOp IMEJAroriyHMX Hayk,
Bamkupeska nepxkaBauii YHiBepeuret (Crepnuramakckuit ¢imis), Pocist
OenopumnH  JIMHTPO  JIMHTPOBHY, JJOKTOP TEOJIOTO-MiHEpaJOriyHHX HAayK,
npodecop, IBaHO-DpaHKIBChKUIT HALIOHATBHUN TEXHIUHMH yHiBepcuTeT HadTH i
rasy, Ykpaina

JIOLEHT,

JIOLICHT,

®eporosa T'amna  OnekcanapiBHa, JOKTOp MEArorivHAX Hayk, mnpogecop,
Hosroposcekuii iepskaBHuii yHiBepeuTeT, Pocis

Densnina  Jlionvuiaa  MukonaiBHa, JOKTOp MEIMYHMX —Hayk, Hpodecop,
Jlanexocxinuuit penepansuuii yHiBepeutet, Pocis

Xabibymnin  Pudar I'abmynxakoBud, TOKTOp TEXHIYHMX Hayk, mpodecop,

Kazauceknii (IIpuBon3bkuit) dhenepansuuit yriBepeurert, Pocis

Xoaakosa Hina ITaBniBHa, JOKTOp IeJaroriyHUX HayK, AOLEHT, MOCKOBCHKHI
MichKHii neiaroriunmii yniBepeurer, Pocis

Xpeb6ina Cairnana BOII()Z[HMleBHa JOKTOP. IICHXOJION{YHUX HayK, mpodecop,
IT'sTuropceekuii nepxaBHuii NiHrBicTHYHMI yHiBepcuTeT, Pocis

UYepBonnii IBan denopoBuu, TOKTOp TEXHIYHMX HaykK, mpodecop, 3amopizbka
JlepkaBHa iHJKEHepHa aKajieMis, YkpaiHa

Yurupunceka Haranis B'auecnaBiBHa, JTOKTOp IefaroriyHux Hayk, mpodecop,
Bosrorpaichkuii iepxkaBHUil TeXHIYHUI yHiBepcuTeT, Pocis

Yypekoa Tersina MuxaiiniBHa, TOKTOp HelaroriyHux Hayk, npodecop, Pocis
Iaiiko-11laiikoBekiit  Onexcanap I'eHHamiiioBM4, [JOKTOp TEXHIYHMX HAYK,
npodecop, YepHiBeubkuii HaioHanbHui yHiBepcuteT iM KO ®DexpkoBuua,
VYkpaina

lanosanos Banentnn BanepiitoBuy, 1okTop (papMaieBTHIHHX Hayk, npodecop,
XapkiBcbka MEMYHA aKaJeMisl ICISAUIIIOMHOT OCBITH, YKpaiHa
lanosanos  Banepiii  Bomomumuposny, JT0KTOp — (apManeBTHIHUX
npodecop, XapkiBchka obacHa AepkaBHa aaMiHicTpanis, YKpaiHa

HayK,
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O xypHaieO xypHale

MexyHapoaHbIH HayuHbIH nepuoauydeckuii xxypHai " Modern Scientific Researches " nonxy4dnn 0onblioe Npu3HaHKUE
Cpear OTEUECTBEHHBIX M 3apyOeXHBIX HHTeluleKTyasioB. CeronmHs B JKypHayle IyOJHMKYyIOTCs aBTOpel M3 Poccum,
VYxpaunsl, Monnossl, Kazaxcrana, benapycu, Uexun, bonrapuu, JIutsst Iloabmmy u Apyrux rocyaapcTs.

Yuapexnen B 2017 roxy. lepuoamaHocTh BeIXoaa: 4 pas3a B TOA.

OCHOBHBIMH LIEJISIMU JKypHAJIa SIBISTIOTCSI:

e cozieificTBIe OOMEHY 3HAHHSIMHU B HAYIHOM COOOIIIECTBE;

® [IOMOIIb MOJIOJBIM Y4EHBIM B HH)OPMHUPOBAHUH HAyYHOH OOIECTBEHHOCTH 00 MX HAYYHBIX JOCTH)KCHUSX;

® CO3JIaHKE OCHOBBI JUISl HHHOBAIIMI U HOBBIX HAyYHBIX IIOJXO0/0B, a TAK)KE OTKPBHITHI B HEU3BECTHBIX 00JIaCTX;

e cozeiicTBHe 00BbEANHEHHIO MPO(YECCHOHANBHBIX HAyYHBIX CHII M (JOPMHUPOBaHHE HOBOTO NOKOJICHHS YUCHBIX-

CIIETIHAINCTOB B PAa3HBIX cepax.

KypHau neneHanpaBiIeHHO 3HAKOMUT YHUTATEJIsl C OPUTHHAIBHBIMU HUCCIIEIOBAHUSIMHU aBTOPOB B Pa3JIMUHBIX 00JIaCTIX
HayKH, Jy4IIMMH 00pa3liaMy HayqHOH MyOIUIUCTHKY.
IyOnukanuy sxypHajga TpenHa3HAUYEHB! JUIs IMUPOKOI YHMTATENbCKOW ayIUTOPUM — BCEX TeX, KTO JIOOUT HAyKy.
Marepuanbl, HyOJMKyeMble B KypHajlle, OTPaKalOT aKTyaJbHble MNPOONEMBI W 3aTparuBalOT HMHTEPEChl Bcel
0O0ILECTBEHHOCTH.
Kaxnas ctaTps )KypHala BKIIIOYaeT 0000MAOIIyI0 HH(POPMAITIIO Ha aHTIMHCKOM SI3BIKE.

Kypnan 3apeructpuposad B INDEXCOPERNICUS.

[Ipo xypHan
MixkHapoaHuii HayKoBuil nepioguaunii xypuan " Modern Scientific Researches " orpnma BeluKe BU3HAHHS Cepell
BITUM3HSIHUX 1 3apyODKHUX iHTesekTyasniB. ChorojHi B xypHais myOuikytoTees aBropu 3 Pocii, Ykpainu, Momosuy,
Kazaxcrany, binopyci, Yexii, bosrapii, JIureu, [Tospmi Ta iHIMX 1epxas.
Jata 3acayBanus B 2018 pori. [lepiogmanicTs BUXoay: 4 pasu Ha pik

OCHOBHHMMHU LUISIMH XKypHAITY €:
e CIpUSIHHS OOMiHY 3HaHHSIMHU B HAYKOBOMY CITIBTOBapHCTBI;
e JI0NIOMOra MOJIOJIMM BYEHHM B iH(HOPMYBaHHI HAYKOBOI TPOMaJICBKOCTI MPO 1X HAYKOBI JOCSATHEHHS;
® CTBOPEHHS OCHOBH JIJIsl IHHOBAIIIH i HOBHX HAYKOBHX ITiIXOJIIB, & TAKOXK BITKPUTTIB B HEBITOMHUX 00JIACTSX;
e cripusAHHSA 00'€THAHHIO ()aXOBUX HAYKOBHX CHII 1 (HOpMyBaHHS HOBOTO MOKOJIHHS BYCHUX-(DaXiBIIiB B PI3HUX
chepax.
KypHaun minecnpsiMoBaHO 3HAHOMHUTH YWTada 3 OPUTIHAIBHUMH JOCITIUKEHHSIMH aBTOPIB B PI3HUX OOJIACTSX HAyKH,
KpaluMH 3pa3KkaMy HayKOBOi MyOJIIIMCTHKY.
IyOmikanii sxypHaxy MpuU3HAYeHI IS IMPOKOT YMTAIBKOI ayuTopii - yCiX THX, XTO JIOOMTH HayKy. Marepianu, 1o
yOJIIKYIOTCSI B J)KypHaIi, BIIOOPaKatoTh aKkTyaJbHI IPOOJIEMH 1 3a4iNaloTh IHTEPECH BCi€T IPOMaICHKOCTI.

KoxHa ctaTTs )XypHaTy BKIIIOUA€E y3arajJbHIOOTY 1H(OPMAIiI0 aHTTIHCHKOIO0 MOBOIO.
Kypnan 3apeectpoBanuii B INDEXCOPERNICUS.

About the journal

The International Scientific Periodical Journal " Modern Scientific Researches " has gained considerable recognition
among domestic and foreign researchers and scholars. Today, the journal publishes authors from Russia, Ukraine,
Moldova, Kazakhstan, Belarus, Czech Republic, Bulgaria, Lithuania, Poland and other countries.

Journal Established in 2018. Periodicity of publication: quarterly
The journal activity is driven by the following objectives:
e Broadcasting young researchers and scholars outcomes to wide scientific audience
e Fostering knowledge exchange in scientific community
e Promotion of the unification in scientific approach
e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best
examples of scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in
the journal reflect current problems and affect the interests of the entire public.
Each article in the journal includes general information in English.

The journal is registered in the INDEXCOPERNICUS.
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TpeOoBaHUA K CTaThiAM

CraTbu JIOJKHBI COOTBETCTBOBATH TEMATHYECKOMY MNPOMMIIO JKypHala, OTBEYaTh MEXKAYHAPOAHBIM CTAaHIAPTaM HAay4HBIX
nyonukanuit u 66ITh OGOPMIICHHBIME B COOTBETCTBHH C YCTAHOBJICHHBIMU mpaBwiaMd. OHH TakXKe JIOJDKHBI IPEICTABISTh COO0M
U3JI0)KCHUE PEe3yJIbTATOB OPUTHHAIBHOTO aBTOPCKOTO HAYYHOTO MCCIEIOBAHUS, ObITh BIMCAHHBIMHU B KOHTEKCT OTCYECTBEHHBIX U
3apyOeKHBIX HCCIICIOBaHUII IO JTOl TeMarHke, OTpaXkaTb YMEHHE aBTOpa CBOOOJHO OPHEHTHPOBATBCS B CYIIECTBYHOLIEM
OubarorpaUIecKoM KOHTEKCTE II0 3aTparkBacMbIM Mpo0ieMaM H afeKBaTHO IPUMEHATh OOLICTIPUHATYIO METOIO0JIOTHIO
[IOCTAHOBKH M PCLICHHUS HAYYHBIX 3371a4.

Bce TEeKCTBI JOJDKHBI OBITh HANUCAHBI JINTEPATYPHBIM S3BIKOM, OTPEAAKTHPOBAHBI M COOTBETCTBOBATh HAYYHOMY CTHIIIO DPEUH.
HexoppekTHOCTh 1MOA00pPa M HEAOCTOBEPHOCTh HPHBOAUMBIX aBTOpaMH (DaKTOB, ILMTAT, CTATUCTHYCCKHX W COLHOJOTHYCCKHUX
JTAHHBIX, UIMEH COOCTBEHHBIX, Te0rpauuecKux Ha3BaHUH M NPOYMX CBEJCHUH MOXET CTaTh NPUYMHOIN OTKJIOHEHMS NPUCIAHHOTO
Marepuaia (B TOM YHCIIE — Ha 3Talle PErUCTPALUN).

Bce Tabmuipl M PUCYHKH B CTaThe JOJDKHBI OBITH NPOHYMEPOBAHbI, MMETh 3arojOBKM M CCBUIKM B Tekcre. Ecnu naHHbIE
3aMMCTBOBAaHbI U3 APYroro HCTOYHHKA, Ha HEr0O OJDKHA ObITh AaHa GHOInorpadudeckas CCbUIKa B BU/IC IPUMEYAHHUSL.

HasBanue cratbu, ®UO aBTOpOB, yueOHBbIC 3aBeleHHs (KPOME OCHOBHOTO sI3bIKa TEKCTa) JOJDKHBI OBITH IPEJCTAaBICHBI U Ha
AHIJIMHCKOM SI3BIKE.

CraTbH JIOJDKHBI COPOBOXIATHCS AHHOTALMEH M KITIOUEBBIMH CJIOBAMH Ha S3bIKE OCHOBHOT'O TEKCTa M 00s3aTeNbHO Ha aHTITHHCKOM
s3bIKe. AHHOTAIMS JOJDKHA OBITH BHIIIOJHEHA B JOPME KPAaTKOTO TEKCTa, KOTOPBIH PacKpBIBACT LIeJIb U 33/1a4K pabOTEI, € CTPYKTYPY
U OCHOBHBIC TIOJYYCHHBIC BBIBOJbL. AHHOTALMS MPEICTABIAET COOON CaMOCTOSTENbHbIN aHATUTHYECKUH TEKCT U JOJDKHA 1aBaTh
aJIEKBaTHOE INIPE/ICTaBICHHUE O MPOBEJIEHHOM HCCIEA0BAaHUM 0e3 HEOOXOAUMOCTH OOpAIlleHHs K CTaThe. AHHOTALUS HA aHIJIMHCKOM
(Abstract) no/kHa ObITH HAaIlMCaHA TPAMOTHBIM aKaJIEMHUUYECKHM SI3IKOM.

Ipusercryercs Hamuune YK, BBK, a taroke (s crareit no DxonHomuke) kox JEL (https://www.aeaweb.org/jel/guide/jel.php)
IpunaTHe MaTepHana K PaCCMOTPEHHUIO HE SBISIETCS TapaHTHEH ero myOiuKanuu. 3aperncTpHpOBaHHbIE CTAThH PACCMATPUBAIOTCS
penakuueil ¥ mpu (GOpMaTbHOM U COIEPIKATEIHHOM COOTBETCTBHM TPEOOBaHMSIM JKypHaja HAIpaBISIOTCS Ha HKCHEPTHOE
peLieH3upOBaHKe, B TOM YHKCIIe Yepe3 OTKPhITOE 00CyKACHHE ¢ MOMOIIb0 BeO-pecypca www.sworld.education.

B xypHasie MOTYT OBITh pa3MeLICHBI TOJIBKO paHee HEOMyOIMKOBAaHHbIE MaTEPHAIIbL.

Bumoru po Teu

CTarTi MOBHHHI BiJIIOBIIaTH TEMAaTHYHOMY NPOQLI0 KypHAIy, BIIMOBIIATH MIXHAPOJHUM CTaHAAPTaM HAYKOBUX ITyONiKamid i
Oytu o(OopMIECHHMMH BIAMNOBITHO A0 BCTAaHOBJICHMX MNpaBui. BOHM TakoX MOBHHHI INPENCTaBIATH cOOOI0 BHKIAJ pe3yibTaTiB
OPHUTIHAILHOTO aBTOPCHKOTO HAYKOBOTO JIOCIIKCHHS, OYTH BIIMCAHMMHU B KOHTEKCT BITUM3HSIHUX 1 3apyODKHHUX JOCIHIKEHb 3 i€l
TEMaTUKH, BiJ0OpakaTH BMIHHs aBTOpa BUILHO OPIEHTYBATHUCS B icHytodoMy 010miorpad)ivyHOMY KOHTEKCTI IO MiAHATHM Ipoliemam
1 aJIeKBaTHO 3aCTOCOBYBATHU 3araJIbHONPUHHATY METOMOJIOTIIO IIOCTAHOBKH i BHPIMICHHS HAYKOBHUX 3aB/aHb.

Bci TexcTy MOBMHHI OyTH HaMMCaHi JITepaTypHOIO MOBOIO, BiIpejaroBaHi 1 BiZINOB11aTH HAYKOBOMY CTHJIIO MOBJICHHS.
HexopekTHicTb mi00py 1 HEJOCTOBIPHICTh HABEJCHUX aBTOpaMH (akTiB, IIUTAT, CTATUCTUYHUX Ta COLIOJOTIYHUX JaHUX, BIACHUX
iMeH, Teorpad)iYHAX HA3B Ta IHIIMX BIIOMOCTEH MOXE CTaTH MPUYMHOK BIIXWICHHS HAIICIaHOTO MaTepiany (B TOMY YHCII - Ha
erari peecrpartii).

Bci Tabimii i pUCyHKH B CTATTi MOBHHHI OyTH MPOHYMEPOBAHI, MAaTH 3aroJIOBKH 1 MOCWIIAHHS B TEKCTi. SIKIO JaHI 3amo3uyeHi 3
IHIIOTO JKeperia, Ha HbOTo MOBUHHI OyTH 610miorpadivyHi TOCUIaHHS Yy BUTJISAI IPUMITKH.

Hassa crarri, [1Ib aBTOpiB, HaBYAIbHI 3aKiIa¥ (KPiM OCHOBHOI MOBH TEKCTY) IOBUHHI OYTH IpPE/ICTABIICHI 1 HA aHTIIHCHKIH MOBI.
CraTTi NOBHHHI CyNPOBOKYBATHCSI QHOTAIIEI0 Ta KIIOYOBHMH CIOBAMH HAa MOBI OCHOBHOT'O TEKCTY i OOOB'SI3KOBO aHTIIIHCHKOIO
MOBOIO. AHOTAIlisi IOBUHHA OyTH BUKOHaHa Y (JOpMi KOPOTKOTO TEKCTY, KU PO3KPHBAE METY i1 3aBAaHHS POOOTH, i CTPYKTYpy Ta
OCHOBHI OTpPHMaHI BHCHOBKH. AHOTAIlisl TPEICTABIsIe€ COOOK CAMOCTIHHMI aHATITUYHUA TEKCT 1 MMOBHHHA [aBaTH aJeKBaTHE
YSBIICHHS TPO MPOBEICHE AOCIIKEHHS 0e3 HeoOXiTHOCTI 3BepHEHHs 1O CTaTTi. AHOTalis aHriiiicbkoro (Abstract) moBuHHA OyTH
HaInMcaHa TPAMOTHOIO aKaJeMiTHOIO MOBOIO.

3aoxouyetncs HasBHICTh Y JIK, BBK, a Takox (a1 crareit mo Exonomini) kox JEL (https://www.aeaweb.org/jel/guide/jel.php)
VYXBasleHHsI MaTepialny 10 po3IriBIIy He € rapaHriero Horo myOumikarii. 3apeecTpoBaHi CTaTTi PO3IIINAIOTHCS PENAKIIEI0 1 MpU
(opmManbHOMY 1 3MICTOBHOMY BiJIOBIHO 0 BHMOT XypHaJly HANpaBIAIOTHCS HA €KCIEPTHE pPEelEH3yBaHHA, B TOMY YHCII depe3
BIZIKpHTE 0OTOBOPEHHS 32 JIOMOMOT0I0 BeO-pecypcy www.sworld.education.

¥ KypHaii MOXYTh OyTH pO3MIIIeHI TIJIBKU paHile HeolryOlikoBaHi MaTepiaim.

Requirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.

ISSN 2523-4692 10 www.modscires.pro



-~

- L nsen
Modern scientific researches Issue 13/ Part ZQ}%

ITonoxxenue 00 3THKE I 6JII/IKaIII/II/I HAaY4YHBIX JaHHBIX M €C HAPpYINICHUA X

PeﬂaKIlI/IH JKypHajia OCO3HA€T TOT q)aKT, 4YTO B aKaJICMHYCCKOM COOGHIGCTBC JAOCTATOYHO INHUPOKO PaCIIPOCTPAHCHBI
ClIydyand HapylEHUSA STUKHU Hy6J'H/IKaIII/II/I Hay4YHBIX PICCJIe,HOBaHPIﬁ. B kauectBe Hambojiee 3aMETHBIX U BOIIMIOIIUX
MOXHO BBIACIIUTH IJIarvaT, HAIpaBJICHUC B KXYpHaJ paHEC Ol'[y6J'II/IKOBaHHI)IX MaTepuajoB, HC3AaKOHHOC MPHUCBOCHUC
PE3YJIbTATOB YYXKHUX HAYYHBIX HCCHGHOBaHHﬁ, a TaKXe (banbcn(bnxaumo JaHHBIX. MBI BBICTYITa€M MPOTHUB HO}IO6HLIX
MMpaKTUK.

Penaknus yOexaeHa B TOM, YTO HapyLICHUs aBTOPCKHX IPaB M MOPAIBHBIX HOPM HE TOJBKO HENPHEMIIEMBI C
STUYECKOW TOYKHM 3PEHMs, HO M CIIyXaT IPerpajoi Ha IyTH pa3BUTHUS Hay4yHOro 3HaHUs. [loToMy MBI Tmosiaraem, 4To
00opb0a ¢ ITUMHU SBICHUSAMH JOJDKHA CTaTh LEJNBI0 U PE3yJIbTaTOM COBMECTHBIX YCHJIMH HAIIUX aBTOPOB, PEJAKTOPOB,
PELICH3CHTOB, YHMTaTeJled M BCEro akageMHYecKoro cooOmectBa. MBI Npu3bIBaeM BCEX 3aMHTEPECOBAHHBIX JIHIL
COTpYJIHHMYATh U Y4acTBOBAaTh B 0OMeHe nHpopmanuer B 1esnsix 00psObl ¢ HAPYIIEHHEM THKU IyOIMKAMK HAYYHBIX
UCCIIEJOBAaHUH.

Co cBoei CTOPOHBI peIakIHsl FOTOBA MPHIIOKUTh BCE YCHIIUS K BBISIBICHHIO U TIPECEYEHUIO MOI0OHBIX HENIPUEMIIEMBIX
NpakTHK. Mbl o0elaeM NMpUHUMaTh COOTBETCTBYIOIINE MEPHI, a TakKe 00paiiaTh NpUCTAILHOE BHUMaHUE Ha JIIO0YIO
NPEJI0CTaBICHHYI0O HaM MH(pOPMaIHI0, KOTOpas OyAeT CBHIETENCTBOBATh O HEATHYHOM IMOBEACHUH TOTO I MHOTO
aBTOpa.

OOGHapyXKeHHe HapyIICHHH STHUKH BICYET 3a co00H 0TKa3 B myOnmkarun. Eciii OyeT BBISABICHO, UTO CTaThsI COACPIKUT
OTKPOBEHHYIO KIIEBETY, HapyllaeT 3aKOHOJATEJIbCTBO WJIM HOPMBI aBTOPCKOTO IpaBa, TO PENAaKLHs CUUTAET ceOds
00s13aHHON y#aiIuTh ee ¢ BeO-pecypca M u3 0a3 nurupoBaHus. [lonoOHbIe KpaiiHHe MeEpbl MOTYT OBITh ITPUMEHEHBI
UCKJIIOYUTEIIHHO IIPU COOIIOIEHUH MAaKCUMAJIbHON OTKPBITOCTH M IYOJIMYHOCTH.

ITonmoxxeHHs: MPO €TUKY NyONIiKaIii HAYKOBUX JaHUX 1 11 MOPYIIEHHIX
Penaxmis xypHaty yCBiIIOMJ"[}OC TOH ¢akT, MO B akKaIeMidHii CIIJIBLHOTI OCHTH mnpofco MOIIUPEH] BUMAIKH
MOPYIICHHST €THKHU ITyOJiKamii HAayKOBHX JOCHIKeHb. B SKOCTI HaHOUIBII TMOMITHUX MOKHA BHJIITUTH IUIATiaT,
BiIIIPABJICHHS B JKypHAI paHille OMyOJiKOBaHUX MaTepialiB, He3aKOHHE MPHUBJIACHEHHS PE3yJIbTATIB UyKUX HAYKOBHX
JIOCITIKEHB, a TAKOXK (aibcudikamiro qTaanx. MU BHCTYIIaEMO TPOTH TMOAIOHIX TTPAKTHK.

Penaxiiist mepekoHaHa B TOMY, 1[0 TOPYIIECHHS aBTOPCHKHUX MPAB i MOPAIbHUAX HOPM HE TUIBKHM HENPUNHSTHI 3 CTHYHOT
TOYKH 30Dy, aJie 1 CIY)kKaTh MEPEUIKOI00 Ha HUISIXY PO3BUTKY HAYKOBOTO 3HAHHs. TOMY MU BBa)KaeMo, 1o 60poTs0a 3
[UMH SIBUIIAMH MOBHHHA CTATH METOIO 1 PE3yJbTaTOM CIIIBHUX 3yCHJIb HAIIWX aBTOPIB, PEAAKTOPIB, PEICH3EHTIB,
YUTAYiB 1 yCi€l akajeMiuyHoi CIiIPHOTH. MU 3aKIIMKaeEMO BCIX 3allikaBJICHHX OCi0 CIiBIpaIfoBaTH i OpaTw ydacTh B
o0OMmiHiI iHOpMaIIiero 3 METOI0 0OPOTHON 3 TOPYIIEHHSAM €THKH MyOITiKaIlii HAyKOBHX JIOCIIKSHb.

3i cBoro OOKy peHakilisi rOTOBa JOKIACTH BCIX 3yCHJb [0 BHUSBJICHHS Ta HPUIUHCHHS MOMIOHMX HEMPHHHATHHX
MpakTUK. Mu 00ilsIeEMO BXXMBATH BiIMOBIIHUX 3aXOJiB, a TAKOXK 3BEpTaTH MWIBHY yBary Ha Oyab-iKy HaJaHy HaMm
iHpOpMariio, sika Oyie CBITYATH PO HESTUYHY MOBEIIHKY TOTO YH iHIIIOTO aBTOpA.

BusiBnieHHs MOpYILEHh STHKH TSATHE 3a COOOK BiAMOBY B mmyOuikamii. SIKimo Oyje BUSIBJICHO, IO CTATTSI MICTHTh
BIZIBEPTUI HaKJIEl, MOPYIIye 3aKOHOJABCTBO a00 HOPMH aBTOPCHKOTO MpaBa, TO PEaKIlisi BBaKae cede 3000B's13aHOI0
BUINTH 11 3 BeO-pecypey i 3 6a3 umtyBanHs. [ToniOHI kpaiiHi 3ax0aM MOXYTh OyTH 3aCTOCOBAHI BHUKIIOYHO IIPU
JOTPUMaHHI MAKCUMAIBHOT BiJIKPUTOCTI 1 IyOJIIIHOCTI.

ulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of
violation of the ethics of the publication of scientific research. As the most notable and egregious, one can single out
plagiarism, the posting of previously published materials, the misappropriation of the results of foreign scientific
research, and falsification of data. We oppose such practices.

The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also
serve as a barrier to the development of scientific knowledge. Therefore, we believe that the fight against these
phenomena should become the goal and the result of joint efforts of our authors, editors, reviewers, readers and the
entire academic community. We encourage all stakeholders to cooperate and participate in the exchange of information
in order to combat the violation of the ethics of publication of scientific research.

For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise
to take appropriate measures, as well as pay close attention to any information provided to us, which will indicate
unethical behavior of one or another author.

Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander,
violates the law or copyright rules, the editorial board considers itself obliged to remove it from the web resource and
from the citation bases. Such extreme measures can be applied only with maximum openness and publicity.
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STRENGTHENING OF THE COAST WITH GABIONAL STRUCTURES
YKPEILJIEHUE BEPEI'OB C IOMOIIBIO TABMOHHBIX KOHCTPYKIIUI
Slobodianyk H. V. / Cio6oasinuk A. B.
Ph.D./xk.m.H.
ORCID: 0000-0001-6437-0033
Dolinskaya N.B./ Jlonunckas H.B.
Master / macucmp
ORCID: 0000-0001-5009-8999
Odessa National Maritime University, Odessa, Mechnikova, 34, 65029
Ooecckuil HayuoHanbHbIL MOpCKoU yHueepcumem, Qodecca, yi.Meunukosa, 34, 65029

Annomayusn. OOHOU U3 AKMYATbHLIX NPOOIEM 6 SUOPOMEXHUYECKOM CHPOUmMenibCmee
ABGNAEMCIL PAMbBIE NPUOPEINCHBIX 30H MENIKOBOOHIX 8000eMO8, HA Depecax KOMOpbIX HAXOOSMCs
HaceleHHble NYHKMbl, HPOMbIULIEHHbIE NPeOnpusimusi, 00pocU, NAMAMHUKU —APXUMEKMYPbL.
Vkpennenue bGepecos unu ux ob6ycmpoucmeo ¢ HOMOWbIO 2AOUOHHBIX KOHCMPYKYUU S6ISemcsl
IhpexmuenviM MemoooM, 0OHAKO UMEIOMCsL HeKomopvle Hedocmamku. B pabome npedocmasnen
nPOSPeccUsHblil CNOCoO 8036€0eHUsL OEPE203AWUMHO20 COOPYIHCEHUSL U3 2AOUOHO8 KOPOOUAmMOo20
muna.

Kniouesvie cnosa: cabuonvt kopobuamoeo muna, memaiiuieckue noOCmMaeKu, nOONOPHuLE
CMeHKU, bepe2o3auumnsle KOHCMPYKYUU.

Berymuiienme. IIpoGnembl 3po3ud B NMPUOPEKHBIX 30HAX MEIKOBOIHBIX
BOJOEMOB BO MHOTMX CTpaHax MHpa, B TOM YHCIE U B YKpaumHE, C KAKIBIM T'OJOM
MPUBOAMUT K Bce Oonbiuemy yuiepOy. IlocTossHHOE BO3NEelcTBHE BETPOBBIX BOJH, B
3UMHHUI MEPUOJT - JIEJOBBIX 00pa30oBaHUM, 3HAUUTEIbHBIE KOJIEOAHUS YPOBHS BOJBI,
TEUECHHUS] TPUBOMIT K pa3pylIeHHI0 OEperoB W TNOTEpH I1IEHHBIX 3eMelb. bes
BO3BEJICHUS KOMILUIEKCa Oepero3alluTHRIX U YKPEIUISIIOIIUX MEPOIPHUITHI B MECTax
PACIIOJIOKEHUSI HACETIEHHBIX ITYHKTOB Pa3MbIB MOOEPEkKbS MOXKET TMPUBECTH K
KaTacTpohUIECKUM HEOOPATUMBIM MOCIIEICTBHSIM.

OcHoBHOMl TekcT. Tak, B HAcToOsfIlIEe BpeMs K MAMATHUKY apXUTEKTYpHI,
benropon-/IHecTpOBCKOM  KpemocCTH, JIMHUA ype3a JIHECTpOBCKOro JiMMaHa
npuoIM3MmIach BIUIOTHYIO (puc. 1). OOpylieHne BHENIHEH CTEHbI KPEMOCTH 0 3TUM
K€ IPUYMHAM IPOU30IUIO €HI€ B BOCBMHJIECSTHIX T'OJIaX MO3aMpPOIUIOr0 CTOJETHS.
Ecnu He 1OpuHATH  COOTBETCTBYIOIIMX  MEPONPUSATHA 1O  BO3BEJICHHIO
Oepero3almTHBIX KOHCTPYKIIMM, TO B CKOPOM BPEMEHH MOXET MPOU30UTH
JaJgbHENIIee pa3pylIeHUEe HCTOPUYECKOTO MaMATHHUKA [ 1 ].

Takke OoJbLIOE KOJMYECTBO CEJ, PACHOJIOKEHHBIX Ha Oeperax JHMMaHOB
JuectpoBckuii (puc. 2), XamxudeeBckuil (puc. 3) cTpaaaroT OT pa3MbIBa MOTHOXKHUS
CKJIOHOB, CONPOBOXIAIOIIMMUCA MEIKUMH  OIMOJ3HSAMH, YTO TMPUBOJUT K
YMEHBUICHHUIO TUIOIIAAN 3€MENb I NPOKUBAHUA JIIOJCHA M WX XO3SMCTBEHHOU
NESATEIbHOCTH. Y KPEIJICHUE CBOMMH CHUJIaMU HU30BOM YaCcTU CKJIOHOB OBIBIIMMU B
yOOTpEOJCHUH  aBTOMOOWJIBHBIMU ~ IIMHAMH  HE  MOXET  MPOTHUBOCTOSITH
pa3pylIaleMy BO3JICHCTBUIO BETPOBBIMH BOJHAMHU WIIM JIbId B 3UMHHUUN NEPHUOI.
beperozammuTHeie W OEpEeroyKperuiiONIMe  MEPONPHUSATHS  JOJKHBI  OBIThH
IPOU3BEACHBI HE HA KOPOTKOM YYaCTKE, & 0XBAThIBATh BECh OMACHBINA PaliOH. A TaKue
MEpOTIpUATUS OYAYT TPYAOEMKHUMHU U JOPOTOCTOSIIIUMHU.

ISSN 2523-4692 12 www.modscires.pro
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Puc. 1. Bearopoa-/IlHecTpoBcKasi KpenocTb

Taxke CyIIECTBYIOT TEPPUTOPHUU W BOJOEMBI BOJIM3W HACEJIECHHBIX ITYHKTOB
HETIPUTOAHBIEC JJISl UCIOJIb30BAHUSI U3-3a 3arpSI3HEHUS] CTUXUIUHBIMU CBaJIKaMH, 4TO
MpUYUHAET OoJibline HeyaoOcTBa >kutensM [2]. K Takum wMecTtaM OTHOCSTCS
JlyzanoBckue o3zepa (puc. 4) u tepputopusi Bokpyr Hux. Ilocie pekyiabTUBaAIUU
JAHHYIO0 SKOCUCTEMY BO3MOKHO O0OYCTPOUTH KaK PEKPEAIIMOHHYIO 30HY.

Puc. 2. CocTrosinue 6eperoBoro ckjiona B uepre c. [llado

Puc. 3. CocTrosinue 0epera Xamkn0eeBcKoro JJumMaHa B paiione c. [lanuneBka

ISSN 2523-4692 13 www.modscires.pro
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Puc. 4. JIyzanoBckue o3epa

bepero3amyTHeie COOPYKEHHMS JIMMAHOB M 03€p BOCIPHUHHUMAIOT TOpPa3a0
MEHBIIIME CHUJIOBbIE BO3JEHCTBUSA, YEM MOPCKHUE OEpero3aluTHBIE COOPYKEHHUS.
[ToaTOMYy KOHCTPYKIIMHM TaKUX COOPYKEeHWM OyayT Oosee MpOCTHIMHU, OJHAKO OHH
JOJDKHBI HECTH €Il W B HEKOTOPBIX CIIy4asX JCKOPATHBHBIC (YHKIHH. A TaKxKe
MMETh TMOJOXXHUTEJIbHOE BIUSHUE Ha JKUBOTHBII W  PAaCTUTENbHBIA  MHUP,
CIIOCOOCTBOBATH YIIYUIICHUIO Ka4e€CTBA BOJIBI.

Cpenu MHOXECTBa METOJIOB M MCIOJIB30BAHUSI KOHCTPYKIMI 1O 3allUTe
OeperoB OT pa3pylmICHWH, JUIsI MEJIKOBOJIHBIX BOJOEMOB IIHPOKO B MHUPE
MPUMEHSIOTCS TabuoHbI. Vcronp30BaTh TaOMOHHBIE KOHCTPYKIIMA B TPakIaHCKOM
CTPOUTENILCTBE MEPBBIM Mpeioxu Jleonapao n1a Bunuu Ha py6exe XV-XVI Bekos
I ycusieHus: ocHoBaHus lepkBu CB. Mapka B Munane. B konne XIX Beka
rabMOHbBI 3aMHTEPECOBAIM CTPOUTENIEH, KaK OBICTPO BO3BOJMMBIE COOPYKEHHUS IS
YKpEIUIEHUS! KPYThIX CKIOHOB M OEperoB peK, YYacTKOB, KOTOPBIE MOJBEP>KEHBI
OTOJI3HSIM. B MUpOBOI NpakTHKe raOMOHHBIE KOHCTPYKIIUU NMpUMEHsI0TCs 6osiee 100
net. X ucnonb3yloT sl YKPEIUIeHHsI OTKOCOB B BUJE MOJIOPHBIX CTE€H, OEperon
MePECEKAEMbIX BOJIOTOKOB, OBPAaroB M JIOTOB, BOJOOTBOJHBIX, PETYISLUUOHHBIX U
APYTUX JOPOXKHO-MOCTOBBIX coopyxkeHuil [3, 4]. Taxke raGMOHHBIE KOHCTPYKIIHMH
NPUMEHSUIUCh B  BOGHHOM Jiefe [5] W HaxomsT MIHUPOKOE MPUMEHEHUE B
naHAma@THOM Au3aiiHe (pUC. 5) Kak MO CBOEMY MPSMOMY Ha3HA4CHHIO, TaK U B
Ka4eCTBE JCKOPATUBHBIX DJIEMEHTOB [6] .

Fi

Puc. 6. IlpyumeHenune rabuoHoOB B JIAHAIMA(PTHOM JU3aiiHe B BU/IE MOJAMOPHBIX
CTEeH
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OCHOBHBIMHU TIpEUMYIIIECTBAMU TaOMOHOB Mepes APYTMMHU Oepero3aluuTHbIMU
KOHCTPYKUUSIMHU ABIISIOTCA [3, 4]:

v THOKOCTh W YCTOWYHMBOCTH, KOTOPBIE IO3BOJIIIOT 0O€3 paspylieHus TraOHOHOB
MPOITyCKaTh BJIary U MPOTUBOCTOSATH OCAJKaM, Pa3IMYHbIM JAeQOopMaIsIM IPyHTa;

v IPOHMIIAEMOCTh W TOPHMCTOCTH  KOHCTPYKIIMH,  KOTOPbIE  HMCKJIFOYAIOT
BO3HUKHOBEHHE THAPOCTATUYECKUX HArpy30K, M OOeCreuyMBarOT APEHHUPOBAHUE
00paTHOM 3aChINKH,

v Giarogapst HOPUCTOCTH TAOMOHOB TAK/KE XOPOILO TACHTCS SHEPTHS BOJIH;

v BKOJIOTUYHOCTD M CIIOCOOHOCTH YJIy4IIEHHs €CTECTBEHHOTO JIaHIadTa;

v/ C yBEIMYEHHEM CPOKa CITYKOBI, TaOMOHBI, aKKYMYJIUPYsI B ce0e 4aCTHIB TPYHTA,
CIIOCOOCTBYIOT POCTY pPACTUTEIBHOCTM W MpPU HTOM YBEIMYMBAIOT CBOIO
IPOYHOCTb.

OgnuM 3 HEONAronpusATHBIX MOMEHTOB IPU BO3BEIECHUU KOHCTPYKLMHI W3
rabMOHOB  KOpOOYATOro THUMAa SABJSIETCS  CO3/laHWE OCHOBAaHMS, OCOOEHHO
YCIIOKHAETCS IpOLEcC MPU CTPOUTENbCTBE B Bojae. HeoOxomumocts o0ycTpoiicTBa
KaMEHHOM MOCTENM NPUBOAUT K YAOPOKAHUIO CTPOUTENBCTBA. B Hamen crpane

3alaTeHTOBAH MPOTPECCHUBHBIA CIIOCOO BO3BEJCHUS OEpero3amuTHOTO COOPYKEHUS
13 rabuoHoB [7].

a)
0.000
o
1 Kypc 2abuoHHo8
Knadka KamHem
VDD C 5 0p 00
SR QLHOBINS Memarnnuyeckue
KaMeHHas, nodcmasku
nocmenb
yKknadka KaMHeMm
g g &
g %o o°
— T ST =y
1%6%¢ 15 OO O Te 000 e %
s R30S J:I:;‘.:Z:izl'l(.f:fégiizfg"f’* % Memannuyeckue
peletel %0785 nodcmasku
K.
i
.::
t_;?o.
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1 Kypc 2abUOHHO8
obpamHas 3achinka
Puc. 7. KoHCcTpyKums U3 KOPOOYATHIX TA0MOHOB:
a - nonepeuynwiil paspes; 6 - niaHosoe pacnoodicenue 1 Kypca
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3aKiroyaeTcsi JaHHbBIM croco®0 B TOM, YTO TaOMOHBI MEPBOro Kypca
BBITIOJHAIOTCS 0€3 CIUIOMHOTO JHA. KX ycTaHaBIMBAIOT M 3aKpEIUISIOT Ha
METAINTMYECKUX TOACTAaBKaX, 3ariayOieHHbIX B JHO. OCHOBHYIO 4acThb KaMEHHOM
MOCTENN OTCHIMAIOT Yepe3 JHuUIle rabuoHa, a ¢ BHEIIHUX CTOPOH (POPMHUPYIOT OTKOC
Y BBITOJIHSIOT 00paTHYIO 3aChINKY (puc.7).

Hcnonp3oBaHne NPEUIOKEHHOTO CHoco0a TMO3BOJIUT YCKOPHUTH IPOLIECC
BO3BEJICHUS OEPEro3alUTHBIX COOPYKEHUI U3 TraOHMOHOB 3a CYET OTCYTCTBUS padoOT C
YCTPOMCTBOM KaMEHHOM moctenu. [Ipu 3TOM CyIIECTBEHHO YMEHBIIUTCS O0bEM
Marepuaia B OCHOBaHUH, YTO MPUBEIET K 3HAYUTEIBLHOMY YACIICBICHHUIO PaboT Mo
BO3BEJCHNUIO KOHCTPYKUMHU. J[aHHYHO KOHCTPYKLIHIO MOKHO HCIIOJIb30BaTh B
YCJIIOBUSIX OTPAHUYEHHOTO MPOCTPAHCTBA aKBATOPHM 03€P, KAHAJIOB, TMMAHOB U PEK.

BbiBoabI.

1. Anamu3 coctosHusi OeperoB B OJIECCKOM peruoHe IOKa3al, 4YTO OHHU
HAXOJATCSI B HEYJOBJIETBOPUTEIBLHOM COCTOSIHUM, YTO MPHUBOJIUT K (PUHAHCOBBIM

MIOTEPSIM.

2. T'aOuoHHBIE KOHCTPYKIIMH TPUMEHSIOTCS TPHU YCTPOMCTBE W YKPEIJICHUU
Pa3IUYHBIX COOPYXKEHUW — B  JIOPOKHOM, MOCTOBOM, TIMAPOTEXHUYECKOM
CTPOUTEIIbCTBE.

3. IlpumeHeHue mpemsiaraeMoro crnocodba BO3BEICHUS Oepero3anuTHOrO
COOpPY)KEHUSI M3 TaOMOHOB KOPOOYATOrO THIIA TO3BOJUT YCKOPUTH TMPOIIECC
BO3BEACHHUS COOPYKCHHSI M YMEHBIINTh OOBEMBI MAaTEPHUAJIOB, YTO MPHUBEIACT K
YACUIEBICHUIO CTOUMOCTH CTPOUTENILCTBA.

4. OOycTpolcTBO raOMoOHaMH TOOEPEKUM O3€p W JMMAHOB B HACEJIECHHBIX
MMyHKTaX IMO3BOJIAT CO3JaTh €CTECTBEHHBIM NPHUPOMHBIA JaHAMA(T ¥ YBEIUIHUTH
TUIOIAIN PEKPEAMOHHBIX 30H.
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Abstract. One of the urgent problems in hydra technical building is the erosion of the coastal
zones of shallow water bodies, where there are settlements, industrial facilities, roads, and
architectural monuments. Strengthening the banks or equipping them with gabion structures is an
effective method but there is difficulty in building of construction. To reduce the volume of
materials and accelerate the construction process, a progressive method of building a bank
protection structure from box-type gabions is presented in this work.

Key words: box-type gabions, metal supports, retaining walls, shore protection structures.
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V]IK 004.2
FEATURES OF THE DESIGN OF SPORTS AND HEALTH CENTER IN THE
CONDITIONS OF ADAPTATION OF NON-FUNCTIONING INDUSTRIAL

BUILDING
OCOBJIMBOCTI IN3AMHY CIIOPTUBHO-03/IOPOBUOI'O IIEHTPY B YMOBAX
AJIATITAIIT HE®GYHKIIOHYIOUOI MPOMUCJIOBOI BY IIBJII
Safronova O.0. / Cag¢ponona O.0.
c.t.s., docent. / k.m.u., doyenm.
Smorshchok O.0. / Cmopmok O.0.
student / cmyoenm
Kyiv National University of Technology and Design, Kyiv,
Nemirovich-Danchenko, 2, 01011
Kuiscokuil nayionanvrull ynisepcumem mexHono2iti ma Ou3auHy,
Kuis, Hemuposuua-/lanuenko,2, 01011

Anomauia. Ilpobnema inmezpayii He@YHKYIOHYIOUUX NPOMUCTIOBUX OYOi6elb 8 cucmemy
Mmicma xapakmepHa He MinvKu 015 YKpainu, ane i Onsa 6CIX KpaiH, sIKI NepedCcuiu NpoMUciogy
pesonoyito 6 XX cmonimmi. B 00cnioxcenni npoananizy8ano ocoobiusocmi Ou3atiHy CnopmueHo-
0300pO8UUX YeHmPi68 Ha OA3i HeQYHKYIOHYIOYUX NPOMUCTIOBUX OVIisenb 8 psdi 3apyOidiCHUX KPAiH.
Ha ocnosi ananizy naykosux oowcepen eusHaueHi nioxoou 00 QYHKYIOHANbHO2O 30HYBAHHS Y
8ION0BIOHOCMI 00 CYUACHUX VBTeHb W000 (DOPMYBAHHS Cepedosuwld, HANpasieHo He MIilbKU Ha
0300p06IIeHH S, ale I Ha coyianizayiro Mo1000i TIOOUHU.

Kniouosi cnoea. Penosayis, pekoHcmpyKkyis, OusaiiH CHOPMUBHO-0300PO8HU020 YEHMPY,
iHmezpayisi nNPoMuUciosux 6yoieeib, 0eiHOyCmpianizayisi, cnopm.

Berym.

[Torpeba B crnopymxeHHi OaraTOQyHKLIOHAJIBHUX IIEHTPIB B CTPYKTYpi
IPOMAJICHKOTO TPOCTOPY, IO BUHHKIA 3 PO3BUTKOM KYyJIbTYpHOI cepu KUTTH,
3HAYHOI0 ypOaHi3aIli€l0 MiICT, OJHOYAaCHO TMOPOJWIa TEHIEHINI0 aJanTaiii
HEe(DYHKIIIOHYIOUUX TPOMHUCIOBUX MiJ Takl IeHTpu. B VYkpaiHi dyepe3 CHEKTp
€KOHOMIYHMX 1 TOJITHYHUX MpoOsieM, 0arato MPOMHCIOBUX OO0'€KTIB, OCOOJIHMBO
OCTaHHIM YacOM, MPHUIHUHSIIOTH CBOE ICHYBaHHS, SIK HACHIJIOK MEPETBOPIOIOYKCH Ha
JeTpecruBHY 3a0y/10BY, 130J1b0BaHY BiJl COIIaJLHOTO CEPEOBHUIIA MiCcTa. 3a3HAUYUMO,
0 BAXJIMBOIO XapaKTEPUCTUKOI IIEHTPIB, CTBOPEHHMX HA OCHOBI PEHOBAIII
OPOMHUCIIOBUX OyJliBENb, € MOXIIMUBICTh IXHBOIO TMOTEHILIMHOTO PO3BUTKY Ta
TpaHchopmarii. 3 1€l TOYKHM 30py MEpPCIEKTUBHUM HaNpsIMOM  aJanTailii
He(YHKIIIOHYIOUOT MPOMUCIIOBOI OymiBii mMiJ HOBI (YHKII 3a yMOBH HAasBHOCTI
HEOOXITHUX KOHCTPYKTHBHO-TEXHOJIOTIYHHUX, CAHITAPHO-TEXHIYHUX, 3arajbHUX
MICTOOY/IIBHMX BUMOT, € OpTaHi3allis Cy4aCHUX CIIOPTHUBHUX KOMILIEKCIB, K 3aC001B
miBUIEHHST (Pi3UdHOTO 310poB’s Harii. Hapasi pi3HOMaHITHICTH BHIIB CHOPTY
3pocTa€, A0 TUIAHYBaJbHOI CTPYKTYpH 3aKianay, HOro CreuialbHOTO O0J1aJHaHHS
pen ABISIOTBCS BUMOTH MOMKIIMBOCTI IMIBHUAKOT TpaHchopmalli 3 BpaxyBaHHIM
HOBHUX TMOTped KOpUCTYBaya. by IBHUIITBO HOBUX CIIOPTUBHUX KOMILJIEKCIB BUMAarae
3HAYHUX €KOHOMIYHMX BUTpaT B TOM 4ac, sIK BEJIUKA KUIbKICTh HE(YHKIIIOHYIOUUX
MPOMUCTIOBUX OyJiBelIb 3a CBOIMH 00 €MHO-NIPOCTOPOBUMHU XapaKTEPUCTUKAMU
HAJa€ MMPOKI MOMKIMBOCTI IIOJ0 BOPOBAJKEHHS PI3HUX JU3AUH-PIIIEHD 3 MEHILIUMHU
€KOHOMIYHUMU BUTPATAMH.

.
)
=
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Haiibinpm MTOBHO BUBYCHHSIM dbopmyBaHHS MEePCIIEKTUBHUX
0araro()yHKIIOHATFHUX CIIOPTHBHUX KOMIUICKCIB Ha CY4YacHOMY eTami 3aiiMaBcCs
benonocos C.A. [2]. ¥V #ioro poOoTi mpoBeaeHUI AeTaabHUI aHali3 (OpMyBaHHS
MPOCTOPY CHOPTUBHUX KOMIUICKCIB, BH3HA4Y€HI iX OCHOBHI KOMIIO3HUIIIHHO-
IJIaHyBaJIbHI CXEMU, IPUHIUIHN (POPMYBaHHS.

JlociIPKEHHST TUMOJIOTIYHUX OCOOJIMBOCTEN CIOPTUBHUX OO'€KTIB HAaBEIEHI Y
Bimomux pobotax I'.B. fcuoro [3]. B naykoBo-nocmianii npami bagron M.I'. [1], Ha
OCHOBI PO3IJISHYTHX MHUTAaHb TMCUXOJOTIi CHPUMHATTA CIOPTY, POJII CIOPTHUBHO-
IrpOBOi  CKJIAJIOBOI Yy BHMXOBaHHI MOJIO/1, 3alpOINOHOBAaHI IJIaHYBaJIbHI 3B S3KU
MPUMILIEHB 1 MalIaHYUKIB (13KYJIbTYPHO-ITPOBOI (DyHKIIII. 3a3HAYEHO, IO MUTAHHS
AU3aiiHy 1HTEp’€py CIOPTHBHO-03J0POBUOTO KOMIUIEKCY Ha 0a3i MpOMHCIOBOI
CIIOPYJIM B HAYKOBIM JiTepaTypl HE pO3MISAAIOCh. Xo4ya € BEJIUKUU JOCBIJ
3apyO1’KHUX KpaiH 11010 PEHOBAIlli MPOMHUCIOBUX OyAiBENb 111l CIIOPTUBHI 3aKJIa/IH.

B Toif xe yac 3arayibHI TUTaHHS PEHOBAIlli MPOMHUCIOBUX CIIOPY/I IIiJl MTOTPEOH
MEIIKAHIIIB MICTa ChOTOJIHI AKTUBHO OOTOBOPIOIOTHCS B HAYKOBUX ITyOJiKarisx
takux HaykoBIiB, sk C. O. IBanoBa-Kocrenpkoro, A. A. SxosneBa, 0. C.
CoxkonoBcrkoi, M. A. BorinoBa, O. O. Cadponona [7], C. B. Cemennona, K. II.
Boiitenko, JI. P. I'nartok, O. I1. Omitauk [6] Ta A. €. bopnyii. Tak, y po6orax C. O.
IBanoBa-Kocrenpkoro [4], A. A. SfxoBneBa [10] 3ampomoHoBaHi Kiaacudikamii
OCHOBHHMX (DaKTOpIB, IO BIUIMBAIOTh Ha apXITEKTYpHY aJamnTallilo MPOMHUCIOBUX
ciopyn mig HoBl Pynkmii. [lizxoam Ta MeToau iX mepersiaHyBaHHS BUCBITIICHI y
HaykoBux npaisix FO. C. CokonoBebkoi [9], M. A. Botinosa ta C. B. Cemeniiona [8].
AHaJ3 3aKOpAOHHOIO JTOCBIY PEHOBALIi pAly CIOPY/ i HOB1 (PYyHKIIT pO3IIISIHYIU
K. I1. Boittenko [11], M. B. Hazapoga [5] Ta JI. P. ['HatioK.

IlocranoBka 3aBaaHHsi. BHU3HAuMTH 0OCOOJMBOCTI AM3aliHY 1 MEPCHEKTUBHI
HaIpsIMU CTBOPEHHS CHOPTUMBHMX IEHTPIB Ha 0a31 HEPYHKIIOHYIOUOI TPOMHUCIOBOI
cniopyau (OyniBii) B ymMoBax YKpaiHu.

Pe3yabTaTn 10CaiaKeHb.

Tpanuuiitno Benuki micta Ykpainu (KuiB, XapkiB, JIbBIB), po3BUBaIuCS SK
poMHCIIOBI 1IeHTpH. Iicist oTpuMaHHsT HE3aJIeKHOCTI, CTOJIUII JICTAIUCS B CHAI0K
BEJIMYE3H1 MPOMHUCIIOBI TEPUTOPIi, PO3KUJIaH] IO BChOMY MICTY, SIKI MalOTh BHUT1IHE
po3TtairyBaHHs. BpaxoByroui 1ediluT MiCbKOI TUIOII, PEHOBAIIIS KOJHUIIHIX OyaiBelb
1 ciopy/1 3 iX BUCOKMMHU CTEISIMU a00 BEIMYE3HUMU I[€XaMH, € TIEPCIIEKTUBHOIO IS
CTBOpEHHSI 0araroyHKI[IOHAJLHUX IIEHTPIB PI3HOTO NPU3HAUEHHS, O IPOCTOPY
AKUX Tpe] IBISIOTHCS BUMOTY MIHIMAaJIbHOI KIJIBKOCTI HECYYMX KOHCTPYKIIIH.

Ha migcraBi anHamizy CyYacHMX HAyKOBUX JIOCHIDKEHb B 00JacTi
apXITEKTypHOTO MPOEKTYBAHHS CIIOPTUBHO-O3I0POBYUX 3aKiajiB MOXHA 3pOOHUTH
BHCHOBOK, III0 MIPU CTBOPEHHI TaKUX 00'€KTiB, HEOOXiHO MO-TMEpIIe BPaxOBYBaTH
TEHJICHITIT 10 30JIMKEeHHS PiBHS MPOGECIHHOTO Ta JTIOOUTEIBCHKOTO CIIOPTY; TMO-IPYTe
MOXJIMBICTh aJalTallli TaKUX 3aKjiaaiB 0 3MiH y 3aTpeOyBaHOCTI THUX YW 1HIIUX
BUJIIB CIIOPTUBHUX 3aHATh, IIBHUJKOI TpaHChOpMaIllii CHOPTUBHOIO MalJaHUYMKa ax
0 3MIHM (PYHKIIOHAJILHOTO TMpU3HAYEHHS TpaHC(POpMOBaHOI 30HHU; TO-TPETE
nependadaTd  1Mojii  (PYyHKIIOHAIBHICTh TakuX OO'€KTIB, HaBITh BKIIOYCHHS
nonatkoBux nocayr. Tak, B poOoTi [12] mokaszaHo, 110 cy4acHi TEHAEHI[lT B PO3BUTKY
CyCHIJIbCTBA Ta CHOPTY HE TUIBKM BU3HAYWIM TEHJEHINT 10 30JMKEHHS pPIBHS

e N
N
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00'exTiB 1 TpodeciiHOro Ta aMaTOPChKOrO CIOPTY, a ¥ 00'€THaHHS iX B €JIHUHI
KOMIUIEKCH. ABTOp 0auuTh MEPCHEKTHUBY B CTBOPEHHI OararoyHKI[IOHATbHUX
CIIOPTHUBHUX KOMIUIEKCIB, A€ 1 mpodeciiiHa, 1 0OUTENbChbKA CKIAZOBI OYIyTh
PO3KPHTI B MOBHOMY 00Cs31, TOOTO MOPS 3 MPOCTOPAMU JJIsl PI3HUX BUIIB 3MaraHb
TaKi KOMIUJIEKCH MalOTh BKJIIOYATH 3aJId JJI COPTCMEHIB-aMaTopiB Ta MalJaHYUKH
JUIA MEUIKaHIIB MicTa, AKi Oa)KaloTh IPOBECTH CBIM BIAMNOYMHOK 31 CIOPTHUBHHUM
yxusom, mepexa 249 ISSN 1813 - 6796 BICHUK KHYTJ Ne5 (90), 2015 Cepis
«Texuiuni Haykm» TexHiyHa ecTeTHKa, AM3alH Ta MHUCTENTBO3HAaBCTBO Technical
Aesthetics, Design & Art Appreciation pecTopaHiB HIBHUIKOIO XapyyBaHHS, pI3HI
CHOPTHBHI 1 CYBEHIPHI Mara3uH 1 T.J. AKTyaJbHICTh aJaNTUBHOTO MIIXO1Y MO
(dhopMyBaHHS CHOPTUBHO-O3J0POBUMX KOMILUIEKCIB, TOB’si3aHa 3 PI3HOMAHITHICTIO
Cy4yaCHHUX BHJIB CHOPTY 1 mOTpeOye BIAMOBIAHUX MPOCTOPOBUX OpraHizauii
CHIOPTUBHOTO MpuMitieHHs. [Ipu mpoekTyBaHHI CHOPTHBHOTO KOMITIEKCY JIJIST MOJIO I
000B’SI3KOBO HEOOXIIHO BpaxoOBYBaTH TaKOX pOJIb KOMYHIKAaTHBHOI CKJIaJJOBOI
CIOPTY, IO peai3yeThCs dYepe3 BIPOBAKCHHS CIIOPTUBHO-ITPOBOi (DYHKIlT B
npuMileHHst 3akinany. Tak, B pobori bamion M.I' mokazano, mo mpobGiema
HEJIOCTAaTHHOT'O CHUIKYBaHHS 1 (PI3UYHOTO PO3BUTKY MOJIO[I, I[IKABOTO 1 PYyXOMOTO
JO03BULIS JUIsl aKTUBHOI IUTUHU € YK€ aKTyaJbHOIO, Y 3B’SI3KYy 3 UMM BaXKIMBHUM €
opranizaiii 00'eKTIB Jisi MOJOJI 3 (PI3KYJIbTYpPHO-ITPOBOIO (YHKIIIEIO, € CHOPT 1
G13KyNIbTYpa MOXYTh OYTH TPEICTaBIICHI HE TIJIbKM SK OCHOBAa TPEHYBAJIBHOTO
npoliecy, aje 1 y opmi iIrpoBux, 3MarajibHUX, PO3BAKAIIBHUX 3aX01B [1].

1]

Puc. 1: a) StreetMekka (Eco0'ep3i, lanist), 0) StreetMekka (Budypre, danis),
B) Oi3Hec-umeHTp 3i cnopr3asiom Google (Jloc-Anxeaec, CIIIA).
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Ax npukiIagy MAXOAIB 0 JHU3aiiHy CIIOPTHBHO-03I0POBYUX IIEHTPIB Ha 0asi
He(YHKI[IOHYIOUUX MPOMHCIOBUX Oy/iBENb pO3TIsiHEMO psin 00 ’ekTiB: StreetMekka
B EcO'epsi, anis, StreetMekka B BuOypre, [anis, odic Google B Jloc-Anxenec,
CILIA.

Streetmekka Esbjerg 3naxomutbcs B 3aHe0aHOMY 3aJi3HUYHOMY JIETIO.
OcHOBHE 3aBJaHHSl MPOEKTy MOJATalio B TOMy, MO0 00'eqHaTH 30epeKeHHs
ICTOPUYHOT CHAJUIMHM 13 Cy4aCHOIO BYJIUYHOI KYJIBTYypOIO, 30€pirimy Ipu HbOMY
OaJlaHC M1 YUCICHHUMU BUMOTAMH MPOTPamMH 1 BIIHOCHO HEBEITUKHUM OIOJIKETOM.
Buxonsun 3 mocTaBieHMX BUMOT, Olbllla YacTHMHA I1CHYHOYOi OyaiBial Oyna
CIIPOEKTOBaHa SIK HEOMAJIIOBAaHUM MPOCTIP, IO JTO3BOJWIO 30€pertTu ii 1CTOpUYHUN
BUTJISI]I, BATPATUBIIIM OFOKET HA HOBI IOAATKOB1 OY/IiBIII.

bynisns StreetMekka (BuOypre) Oyna nokputa miacTUKOBUM HaIIBIPO30PUM
dacagom, SKUWA, KpIM TOTO, IO € SICKPABUM AapXITEKTYpHUM €JIEMEHTOM, IO
IPOITYCKA€E CBITIIO, JIIE SIK BBYKOBI/II/I Oap'ep, a TAKOXK CIIY’KUTb T'TaHTCHKUM MOJIOTHOM
U1 XyJO0KHHUKIB-IIOYATKIBIIB, $KI JEMOHCTPYIOTh 1 MPOEKTYIOTh CBOI BHUTBOPH
muctenTBa. Bceepeauni - 1e mnom@yHKIIOHAIbHUM MPOCTIp, MEPETBOPEHHUM B
PI3HOKOJILOPOBY BYJHUIIIO 3 ac(haabTOBUM MOKPUTTSIM. B OeTOHHUX CTiHaX MPOOUTO
BIKHA /I 3a0€3MeYeHHS IPUPOJTHOTO OCBITICHHS.

Odic Google mnoOymoBanuii BcepenuHi 1HIIOI OymiBIl - MAacCHUBHOIO
BIJIDECTABPOBAHOTO JIEPEB'SHOTO0 aHrapa ( B MHUHYJIOMY - JUIsl BIJJOMOTO JiiTaka
«CmepekoBuid ['ycak»). [uzailHoMm 1HTep'epy 3aiimManach apXIiTEKTypHa KOMIIAHIA
ZGF Architects. Konuenuisa auzaiiny: "OyniBig B Oyaiemil". 3araibHUA HPOCTIP
PO3IUIEHUI Ha KIJbKa OKPEMHUX YaCTHH: BOPKCIEWC, KOH(pEepeHU-KIMHATH, Kade 1
(GITHEC-UEHTP 1 CHOPOEKTOBaHMN B 4YOTHpU TNoBepxu. IlmaHyBanmpHe pilIeHHS
3a0e3Mneuye HassBHICTh MAaKCUMAJIbHOT'O IIPUPOJAHOTO OCBITIEHHS BCEPEINHI KOXKHOTO
MOBEPXY.

[TpuBeneH1 NpuKIaau SICKPaBO AEMOHCTPYIOTh XapaKTepHI MiIXOIU 0 AU3aiHy
CIIOPTUBHUX IEHTPIB, IO CTBOPIOIOTHCS Ha 0a31 HEQYHKIIIOHYIOUUX MPOMHUCIOBUX
CHOpY/, KOJIM MaKCHMaJbHO BHUKOPUCTAHO I1i KOHCTPYKTHBHI BiacTuBOCTi. YacTo
1HTEep €pH MPOEKTYIOTh Y BIAMOBIIHOCTI JO0 CY4YaCHMX TEHJICHIIH, 3aJIUIIal0du
BIIKPUTUMHU OTIOPHI KOHCTPYKIIT Ta HErNIIHY KiIajaky. AOM MaKCHMaJIbHO 30epertu
NPUPOJIHE  OCBITJICHHS, CTBOPIOIOTH CKistHI  ¢acaau. Ilpm  HeoOXigHOCTI
BUKOPUCTOBYIOTh PEKOHCTPYKIIIO Oropo. SIKIo crnopyga Mae HEIOCTATHIO
1HCOJISIIIII0, BUKOPUCTOBYIOTH TaKOK 3aCO0M CBITJIIOBOTO JU3alHY, (PYHKI[IOHATHHOTO
30HYBaHHs (y HaMEHII OCBITICHHX MICUAX PO3TAIIOBYIOTH IMiJICOOHI MPUMIIICHHS,
KIHO3aJ1, KOH(pepaHCc-3a1, KyXHi).

3aranoM Oyab-KHil MPOEKT pPEHOBallli MPOMHCIOBOI 30HU TOYMHAETHCA 3
BUOOpY (dopmaTy TMepeTBOpPeHb, 3aCHOBAHOTO Ha OONIKYy (I3MYHHX JaHUX
MalJaHYMKa, HAsgBHOCTI JIO3BUIBHOI JOKyMEHTallil, ()IHAHCOBUX MOXJIUBOCTSX
peHoBallii 1 Ha TIIMOOKOMY JOCIIKEHHI LUIbOBOI ayautopii. [Ipuitomu pobotu 3
MOAIOHUM MIPOCTOPOM JIsl IOTO ajanTallii i HOB1 (PYHKIII 1 CTBOPEHHSI BUPA3HOTO
1HTEp €py MOXHA PO3IUIMTH 32 HACTYITHUMHU HaIlPSIMKaMu:

dopMyBaHHA 0aratospycHOro MpOCTOPY, HUIIXOM NPHUOYAOBH JTOJAATKOBUX
PIBHIB Y BHYTPIIIIHBOMY ITPOCTOPI;

BOynoBani nomaTkoBi OOCSTH B3J0BXK BEJIUKOTO (HaOpUUYHOTO TMPOCTOPY
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KOHCTpyKIIii. Ocepeku MaloTh 3aMKHYTY CTPYKTYPY 1 OKpeMy (YHKIIi10;

AKIICHT Ha BEPTUKAJIbHUX KOMYHIKAIISIX — KOJIPHUN a00 IPOCTOPOBHIA;

[leperikanHsi TPOCTOPY — TMOCHIAOBHICTh (YHKLIOHAIBHUX OJIOKIB B iX
JIOTIYHOMY B3a€MO3B’SI3KY;

Binkputuit npoctip abo omnencneiic. Yacto ne 6aratodyHKIliOHaIbHA 30HA, 1€
npu HEOOX1AHOCTI MOKHA BCTAHOBUTH TUMYACOBI KOHCTPYKIIII.

Buchosku.

BaxxnuBoro XapakTepucTUKOW 0OararoyHKIIOHAIBHUX IEHTPIB, OCOOIMBO
CTBOPEHMX Ha OCHOBI PEHOBAIliil MPOMUCIOBHX OYIiBENb, € MOXIUBICTH IXHBOIO
MOTEHI[IHHOTO PO3BUTKY Ta TpaHchopmaiii. Came Taki BIACTHUBOCTI MNPOCTOPY
aKTyali3yloTh afanTainiio HeQyHKI[IOHYOuMX OyiBeNnb 1 CHOpyHd IiJ CHOPTUBHI
LEHTPU, 0COONMBO st MOJoail. DYHKIIOHATIBHUM SIJIPOM TaKOTO ILIEHTPY MOBUHHI
CTaTH NPOCTOPU CIIOPTUBHO-IrpoBOro npusHadeHHs. Ckial HIIUX 30H (HOpMYETHCA
3aJIe’KHO B1JI aKTyaJbHUX 3alUTIB KOPUCTYBauiB 3 00OB’SI3KOBUM JIOTPUMAHHSIM BCIX
1HIIMX OyiBeNbHUX HOPM. be3nepepBHi 3MiHU TEXHOJIOTIH 1 CIOCO0Y JKUTTS MOJIO],
dbopM TIpOsIBY MICHKOT KyJIbTypH BHUMAralroTh peami3allii B TakuX 3akiagaX HOBHUX
apXITeKTYPHO-IM3aNHEPCHKUX 1/1€H, BIPOBAKEHHS Cy4YaCHUX MOJIHUX TPEH/IIB.
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Abstract. The study noted that the development of non-functioning industrial zones requires a
conscious integrated approach to their development using the design options of public space. The
problem of integration of non-functioning industrial buildings into the city system is typical not only
for Ukraine, but also for all countries that experienced the industrial revolution in the XX century.
The study provides examples of integration of non-functioning industrial buildings in European
countries and attempts to adapt them to Ukrainian conditions.

Deals with the integration of former industrial territories into the urban environment.
Examples from the world experience are given, which prove that previously isolated industrial
objects can be transformed into clusters with cultural, educational, scientific, technical, business
functions and become new centers of attraction of urban life. The world experience of
environmental reconstruction of the former industrial territories is structured in three directions.
architectural and town-planning methods of reorganization of the former industrial enterprise,
architectural and planning methods of reorganization of internal space, landscape methods of
transformation of the former industrial territory. An architectural and spatial program for the
formation of a scientific and technical cluster on the site of the former Ludwig Nobel plant is
proposed. Keywords: former industrial areas, urban environment, reconstruction, landscape,
scientific and technical cluster.

In our opinion, the redevelopment project should not just carry out physical changes in the
territory, but also change the attitude of target groups to previously unattractive industrial zones.

For the outdated building of the Arsenal plant in Kyiv, methods of its renovation were
proposed, taking into account the peculiarities of the needs of local residents.

Purpose. Analyze the design features of the sports and recreation center on the basis of non-
functioning industrial buildings and try to adapt them to Ukrainian conditions.

Methodology. The study of scientific literature on the project, analysis of analogues and
prototypes, analysis and synthesis of components of the illustration, generalization. Empirical
methods: comparative analysis, sketching, development of the design solution, visualization of the
graphical method

Findings. Variants of use of landscape methods of transformation of the former industrial
territory into design objects are studied in detail It is noted that the architectural and spatial
program provides for the demolition of non-combustible objects that do not represent architectural
and cultural value for the formation of the compositional integrity of the new complex.

Originality. Made a wide literary search with a detailed analysis of scientific information.
The systematization and adaptation of the obtained literary results is carried out.

Practical value. The obtained results can be used as an information source in scientific
publications in the field of research. The results of the assessment of the prospects for the use of the
water tower in Goloseevsky Park in Kiev can be used in practical use on the ground.

Keyword. Renovation, redevelopment, sport space design, integration of industrial buildings,
deindustrialization, design support.

Hayxosuii kepisnuk: x.1.H., joneHt. Cadpponona O.0.
Crarts Bianpasiena: 05.10.2020 r.
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ENSURING THE FLATNESS AND SHEAR RESISTANCE OF ASPHALT

CONCRETE PAVEMENT ON A RIGID BASIS
OBECHEYEHME POBHOCTH U CJIBUTOYCTOMYUBOCTH
ACPAJIBTOBETOHHOI'O NOKPLITUSA HA )KECTKOM OCHOBAHUU
Dorozhko Y.V./ lopoxko E.B.

c.L.s., as.prof. / K.m.H., 0oy.

ORCID: 0000-0003-2894-2131

Kharkiv National Automobile and Highway University, Kharkiv, Yaroslava Mudrogo, 25, 61002
XapbKo8cKuli HAYUOHATbHBIN ABMOMOOUTLHO-00PONHCHBLL YHUBEPCUMEN,

Xapvros, Apocrasa Myopoeo, 25, 61002

Aunomayua. B  cmamve paccmompena  3adaua  obecneyeHuss — pPOGHOCMU U
COBU20YCIMOUYUBOCU NOKPLIMUSL OOPOAHCHOU 00€HCObl U3 AChHATbMOOEMOHHO20 CN0SL HA HCECKOM
ocnosanuu. J{nsa pewleHus OAHHOU 304

- NPeOdI0diceH NOPAOOK OYEHKU COBULOYCIMOUYUBOCMU ACHATLIMOOEMOHHBIX CI0e8 NOKPbIMUSL,

- NpeonodceH NOPs0oK onpeodeieHUs HanpsdiceHUull 8 acharbmobemoHHOM Cl0e HA HCeCKOM
OCHOBAHUU OM COBMECHMHO20 OelCMBUs MPAHCHOPMHOU HASPY3KU U MEeMNEpAmypHO20
Odehopmuposanus, ymo no3eojsgem yueCmv 6pemsi Oelicmeus HAa2py3oK u oegopmayuu u
npoyeccovl peraKcayuy memnepamypHbix HanpsiCeHul,

- npoGedeHa OYeHKA COBUS0YCMOUYUBOCIU ACHANLIMOOEMOHHO20 NOKPBIMUL HA HCECTKOM
OCHOBAHUU, 8 pe3yibmame KOMOpOU ONpeoeleHbl MUHUMATLHO HeoOX00UMble MOAUUHb
acghanbmobemonHozo cios NOKPbLMusl.

Knroueewie cnosa: oopoosicnas odedcoa, Hazpy3Ka, HanpsajceHue, memnepamypda, npoyHoCmb,
MOOYIb YAPY2OCmL.

Beryniienne.

[leMeHTOOETOHHbIE  TMOKPBITHS ~ OTJIMYAIOTCS  CJIOXHOCTBbIO  BBITIOJIHEHHMS
PEMOHTHBIX pabOT, MOATOMY IMPU UX PEMOHTE U HOBOM CTPOUTEIHCTBE MPUMEHSIIOT
YCTPOMCTBO TOHKOCJIOMHOTO TMOKpHITUA U3 achanbrobetroHHou cmecu [1]. Takoe
KOHCTPYKTUBHOE pEIICHUEe TP PEMOHTE I[EMEHTOOETOHHBIX IUIUT TO3BOJISIET
YIYYIIUTh UX TEXHUKO-IKCIUTyaTallMOHHOE COCTOsIHME. B mporecce skcruryaranuu
U1t achaabTOOCTOHHBIX CJIO€B HAa JKECTKOM OCHOBAaHUU XapaKTEPHBI KOJICHHOCTD,
HaIUIBIBBI, OTMONI3HKU. Bce mepeuncnennsie neopmanuu U pa3pymnieHus BO3HUKAIOT
Onaromapsi ACMCTBUIO JABYX TJIABHBIX (PAKTOPOB: TEMIIEPATYPHBIX HAMPSHKEHUN OT
M3MEHEHHS TEMIIEPATYPHOTO PEXUMa U BHEIIHEN HArPy3KHU.

1. Pacyer cABHUrOyCTOHYHBOCTH ac(ajbTOOETOHHOIO TOKPLITHS Ha
’KECTKOM OCHOBAHMU

Kak wu3BecTHO, mNpW W3MEHEHHH TEMIIEPaTypbl OKPYKAIOLIEH Cpenbl
ac(abTOOCTOHHBIN CIIOM M IIEMEHTOOETOHHAs IIJIMTa MEHSIOT CBOM pa3Mephl. B To
K€  BpeMsl  JIMHEWHbIe  KOA(M(UIIMEHTHl  TEMIEPAaTypHOTO  pacCIHIMpEeHUs
acabTO0ETOHA U 1IEMEHTOOETOHA 3HAYWUTENIBHO OTIMYAIOTCS, OTIMYACTCS TaK Ke
X TeMnepaTypHbld rpaaueHT [2]. IlocKoJIbKy MOIYJIb YNPYrOCTH, XECTKOCTh WU
TONIMHA ac(hasbTOOETOHHOTO CJIOS 3HAYUTEIBHO MEHBIIE, YeM I[EMEHTOOETOHHOM
IJIUTBI, TO Aac(haJbTOOCTOHHBIM CJIOM BBIHYXJEH AehOpPMUPOBATHCS TaK Kak
nedopmupyercsi nemeHTooeTonHass miaurta. [Ipu 3TomM B acanbToOETOHHOM clioe
OCTaeTCsl HEepeaM30BaHHAs WM BBIHYXKIEHHas nedopmaliusi, 4To MPUBOAUTH K
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NOSIBJICHUIO TEMIEpaTypHbIX HampsbkeHuil. TemmepaTypHble nedopmanuu U
HanpsDKeHUs1 B acambTOOETOHHOM CIIO€ HA 1IEMEHTOOETOHHBIX OCHOBE BO3HUKAIOT
KOI'/Ia IPOMCXOJIUT U3MEHEHUE TEMIIEPATypPhbl OKPYKAIOILIEH CPe/ibl, a CIeI0BATEIbHO
JNEUCTBYIOT MOYTH MOCTOSIHHO, YMEHBIIASICh WJIM YBEIIMYMUBASICh B 3aBUCUMOCTH OT
CBOMCTB ac(ambTOOETOHHOTO CJIOSl, TEMIIEPATypHOrO TpajJMeHTa BO3AyXa U
BEJIMYUHBI COTHEYHOU pahaliu.

Ot pgeiicTBUsA BHENIHEW Harpy3ku acdaabTOOCTOHHOE TMOKPHITHE HAXOIUTCS B
CJIOKHOM HamNpsKEHHO-AE(POPMUPOBAHHOM COCTOSIHUU. DTO OOBSACHSAETCS TEM, YTO
Ha TMOKPBITHE JIEWCTBYET HE TOJIbKO BEpTHUKAJIbHAs HArpy3ka, a U rOpHU30HTAJIbHAS
cuna [2]. ['opu3oHTaNbHAsE HAarpy3ka BO3HHMKAET BCJIEACTBUE TATOBBIX YCWIMH Ha
BEJIIIUX KOJIECAX WM OT TOPMO3HOW cuibl. Hanpsbxkenue Oosee BCero 3aBUCST OT
CBOWMCTB JIOPOKHOU KOHCTPYKIIMH, PEKUMA JIBMOKEHUS, BPDEMEHH JICUCTBUS HArPY3KH
M Beca TPAHCIOPTHOrO cpeAacTBa. [lpuw 3TOM, B OTIMYME OT TEMIEPATYypPHBIX
HANPSDKCHUM, HANpsDKEHUST OT TPAHCHOPTHOM HArpy3Ke JEMCTBYIOT TOJIBKO IIpU
HaJIMYUU [IBM>KEHUSI TPAHCIOPTHBIX CPEACTB. A TeMmepaTypHbIe HampsHKeHUs
BO3HUKAIOT JIa)K€ MPHU OTCYTCTBUU JIBMXKEHUSI TPAHCHOPTHBIX cpeAcTB. [loaromy, mpu
MPOE3/I€ TPAHCHOPTHOIO CPEACTBA BO3HUKAIOT HAIPSKEHHS OT BHEIIHEN HArpy3KH, a
achanbTOOCTOHHBIM CJIOM yX€ K 3TOMY MOMEHTY HaXOJUTCS B HANPSHKEHHOM
COCTOSSHUM OT JCHCTBUS TeMmrepaTypHbix nedopmanuil. Hampsbkenue ot
BO3JICICTBUSI TEMIIEpATypbl M BHEIIHEW HArpy3Kd MOTYT KOMIIEHCUPOBATb IPYT
apyra uiad JonojHATh. llpu pacuere KOHCTPYKLIHMHM OTAEIBHO Ha JIEWCTBHE
TeMIEpaTypHbIX HANPSXKEHUN U OTNEJIbHO Ha JEHCTBUE BHEIIHEH HArpy3KH MOXKHO
o0ecrneynTh NPOYHOCTh KOHCTPYKIMU U MaTepuasioB. Ho MOCKOJIBKY B peasibHBIX
YCIIOBHUSIX BO3MOXXHO COYETAaHHE ATUX HANPSKEHUW, YCWIMBAs pPa3pyLIUTEIbHOE
BO3JICICTBHE HA KOHCTPYKLHMIO, TO TMpPU pacdyeTax HEOOXOIUMO YYHUTHIBATh
OJTHOBPEMEHHOCTb JIEHCTBUSI TEMIIEPATYPHBIX HANPSKEHUN U BHEIITHEH HArPY3KHU.

JIJisi KOHTPOJBHOM OIIEHKH CJBUTOYCTOMYMBOCTH ac(aibTOOECTOHHBIX CJIOEB
MOKPBITHS TIpeJiokeHa Mertoauka, aHanoruunas TKII 45-3.03-3 [3]. Koadbdumment
3anaca nmpouHoct 1o ananoruu ¢ TKII 45-3.03-3 onpenensiercs mo gpopmyse (1):

Ck +|o| xt
TP 41 < IU Al (1)

3

rae k — xkoapdunueHt, pasusbii 0,8;
C — BHyTpeHHee cuerienne marepuana, Mlla;
G — HOpManbHOE Hanpsbkenne, Mlla;
{g(— TAHT'€HC yIJIa BHYTPEHHETr0 TPEHUS MaTepHaia.

JUis  yyeta  KOMIUIEKCHOTO — JEMCTBHMSI ~ TPAHCIOPTHOM  HAarpy3ku U
TeMIEepaTypHoro nedopMupoBanus, B oTinuue oT merona pacuera TKII 45-3.03-3
[3], ciienyeT ompenensTh AKTUBHBIE HANPSIKEHHUS OT OJHOBPEMEHHOIO JIEUCTBUS
TPAHCIIOPTHOM HATPY3KU U TEMIIEPATYPHOTO AePOPMUPOBAHUSI.

2 Omnpenenenne TeMIEPATYPHbIX HaNpPsKeHUH B  acPajbTO0ETOHHOM
NOKPBITHU HA K€CTKOM OCHOBAHUM

TemnepaTypHbie HampsokeHUsT B acaJbTOOCTOHHOM CJIO€ Mpeasiaraercs
ONpeAesATh MO BEJIWYMHE HEpealM30BaHHOM TeMmIepaTtypHoil nedopManuu ¢
UCIOJIb30BAHUEM  HMHTETPAIBHOIO  YPaBHEHUSI  JIMHEMHOW  BSI3KO-YIPYTOCTH
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HacjeAcTBeHHoro tuna bonbiimana-Bosbrepa, npuMeHeHne KOTOporo 000CHOBAHO B
pabotax B.B. Mosrosoro, A.H. Oaumenxo, B.®. Hepunrmnosckoro [4].

C yderoM NEWCTBHUS CHJI TPEHUS-CICTUICHHWS] Ha TOJOIIBE I[EMEHTOOCTOHHOM
TUTUTHI ¥ HAMIPSDKEHUN TeMIIEpaTypHOTro KOpoOJIeHUs TUIUTHI ypaBHEHUs bonbiimaHa-
Bonbrepa Oyaet umets Buf (2):

(o[ 0+ S b0~ a 0] -

~ (pr+0,5><c)><(1—uu6) N

E.q

2

Lx(px f+05xc)x(1-pe) | v )
hu6XEH6

(336 Ta()en |
[A 5(0)+ 4 a'g(r)J

2

R(t) x +

Q
()
[=)]
Il
[

TZe O, — TeMIepaTypHbIil KO3 dULHEHT paciupeHus eMenToberona, °C™';

AT (r), AT (r) — TEMIIEPATYPHBIN I'PAAUEHT B CEPEAUHE U HA IOBEPXHOCTU
1IEMEHTOOCTOHHOH IIJIUTHI COOTBETCTBEHHO, °C;

p — YIEIBHOE NaBieHUe Ha noaomse mTsl, MIla;

f — ko3bdULHEHT TpeHUsI MEXy IEeMEHTOOETOHHOM TUIUTON U OCHOBAHUEM;

C — CIIeIUICHHE [IEMEHTOOETOHHOM IUINTHI ¢ OcCHOBaHueM, MI1a;
W, — koo dumuent Ilyaccona neMeHTOOETOHHOM IUIUTEL,

E s — MOIyJb yIpyrocTH 1IEMEHTOOETOHHOM K ThI, MlIa,;
L — nivHa 11eMEeHTOOCTOHHOM TUTHTHI, M;

Ty (r) — TeMIepaTypa Bepxa LleMeHTOOETOHHOU TIHTHI, °C;

Ty (1) — TemmepaTypa HH3a IEMEHTOGETOHHOI TLTHTHI, °C;

m — SMIUPUYECKUI KOd(DPHUIHMEHT cTeneHH HanpsbKeHHOCTH (0 < m < 1);
0., — TeMIEpaTypHbii KoddduimenT pacmupenus achansroderona, °C™;
ATE(t), AT, (t) — TeMmepaTypHBIif TpaiMeHT BepXa M Hu3a acanbTOGETOHHOTO

cios, °C.
B nHanpsokeHHO-1e(pOPMUPOBAHHOM COCTOSIHUM KOMOWHHUPOBAHHOM — TUTUTHI
TEeMITepaTypHbIE HaIPSHKECHUS (csa6), BO3HHKAIONIKE Ojarojaps Hepearn30BaHHOM

TemnepaTypHoi aedopmMannu achaabToOETOHHOTO CI0sI, UMEIOT JiBe GyHKIUH [2]:
— mo HU3y ac(arbTOOETOHHOTO CiIOs (B 30HE KOHTAKTa C IEMEHTOOCTOHHOM

IUTUTOM) SIBISIFOTCS TEMIIEPATYPHBIMU KacaTEIbHBIMU HAMPSLKEHUSIMU 'c;(z,
t .
Tyzs
— HAa HWKHEH TUIOCKOCTH  acdaabTOOCTOHHOTO CJIOS OHHM  SIBJSIOTCS
TeMIIEPATYPHBIMU TOPU30HTATIBHBIMU HAMPSKECHUSIMHU GtX , G;.

ISSN 2523-4692 27 www.modscires.pro



= N

[y )
R ) i
Modern scientific researches Issue 13/ Part 2 ?Sﬁ §

3 OmnpenesieHne HanNpsiKeHUd B acPajbTOOETOHHOM CJIO€ HA KECTKOM
OCHOBAHMM OT JAeHCTBHSA TPAHCIIOPTHOM HAIPY3KHU

[IpoBeneHo MoAeNMpOBaHHWE HANPSHKEHHO-AE()OPMUPOBAHHOTO  COCTOSTHUS
KOHCTPYKIMU JIOPOXKHOM OJEKIbl METOJOM KOHEUHBIX 3JIEMEHTOB C ITOMOILBIO
nporpammHoro komiviekca ANSYS (puc.1).

1 | KontpoabHble TOUKH 1

‘Q 1-1
i i ¢ /<_ o Ceuenne A X
hys ‘ ) 3 < \ 1 Euw lvla6z
b L M A <—Ceuenue B =
u6 () Eus, Mue o
i i - @}D S
hOCH : EOCH’ HOCH y
|
! : < 200 cMm

Puc. 1. PacyeTnast Moaesib ac(hajabTO0ETOHHOIO CJI0SI HA ?KECTKOM OCHOBAHHMHU
Asmopckas pazpabomxa

IIpy  MoOmenupoBaHWM  WCHOJIB30BAIMCH  MOJEIM  COCTOSIIME U3
ac¢anbTOOETOHHOTO CJI0S U LIEMEHTOOETOHHON TUIUTHI PACcOI0XKEHHONW Ha yIPyroM
ocHOBaHMM. Kaxapli CiIOM  MOIENIM  OTJIMYAeTcs  MOAYJIEM  yIPYIOCTH,
koap¢unumentom Ilyaccona u TonmMHON. 3HAYEHUE MOAYNIS YIPYrOCTH H
koa¢p¢unuenta Ilyaccona npuHUMaeTcss B 3aBUCHUMOCTH OT TeMIleparypsl cios. Ha
ITIOBEPXHOCTU MOJENH JIEUCTBYET BEPTUKAIbHAS HAarpy3ka W FOpPU30OHTAJbHAs CHIIA.
CraTtudeckas pacueTHasi Harpy3ka IpHUKJIaIbIBACTCs YePE3 KPYIJIbIM ITAMII, JUAMETP
KOTOPOTO PaBHOBEIMKUN OTIHEYATKy cilefa Kojieca aBTOMOOwWIA, mpuHAT 34,5 cMm.
Pazmep BeprukanbHOM Harpy3ku paseH 0,8 Mlla, ropuzoHTanpHas cuia
npuHuMaetcs B npezenax ot 5 kH (mpsmonuneiinsie yuactkn) 10 45 kH (skcTpennoe
TOPMOKEHUE).

4 OmnpeneieHue HaNpsikeHUil B acajbTOOETOHHOM CJI0€ HAa KECTKOM
OCHOBAHMM OT COBMECTHOIO0 [JeHCTBUA TPAHCHOPTHOM HAIPY3KH H
TeMIIepaTypHoOro 1eopMHPOBaAHHUSA

KoHCTpyKIMsa DOpPOKHOU OACKABI HAXOAUTCA OAHOBPEMEHHO I10J BIUSHHUEM
TPAHCIIOPTHOMN HAarpy3Ku U TEMIEPATYPHOTO Ae(POpMHUPOBAHUS, OAHAKO OOBEIUHSITD
B OJHY DPAacCyYETHYI0 CXEMY BO3HHUKAIOIIME PEAaKIUU U YCWUIUA OT TPAHCIIOPTHOM
Harpy3Kd M TEMIIepaTypHOTo J1e(OopMUPOBAHUS HEKOPPEKTHO. DTO OOYCIIOBIEHO
TEM, 4YTO BpeMsA [JEWUCTBUSA TPAHCIOPTHOM HArpy3Kh W TEMIEPATYPHOIO
neopMHUpPOBaHUS 3HAYUTENBHO OTIMYaercs. TemmeparypHoe nepopMupoBaHHUe
HaOIIoAaeTcsl B TEUEHUE JOJIT0 BPEMEHU (Yachl, CYTKH). 3a 3TO BPEMs MEHSIOTCS
TeMIiepatypa M CcBoOWcTBa ac(agbTOOETOHHOTO CJOs, IO3TOMY IpPU pacyeTax
TEMIIEPATYPHBIX HANpSHKEHUH BO3HUKAET HEOOXOAMMOCTh YydYeTa peaKcaliu
HanpsbkeHnit  [5]. TpaHcriopTHas Harpy3ka JAEHCTBYET 3HAYUTEIbHO MEHBIIUI
POMEXYTOK BPEMEHHU (pacueTHBI CpOK JeWCTBUs nuHamudeckoi Harpysku 0,1 c,
cratuueckoil Harpy3ku 600 c), yem BpeMs TemIiepaTypHOro aedopMHpOBaHMUS.
HeoOxonqumMo mOpuHATH BO BHHUMAaHUE, YTO HAaNpsyKEHHO-IE(POPMUPOBAHHOE
cocTOsiHME acaibTOOETOHa 3aBUCUT OT CpOKa JEWCTBUS HArpy3Ku WIH
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nedopmupoBanus [5].

JUist onpenesieHrsl HalpsKEHUH, BOZHUKAIOIIMX B KOMOMHUPOBAHHOM TUIMTE OT
OJTHOBPEMEHHOTO  JIEHCTBUS  TPAHCIOPTHOW HArpy3Kd U  TEMIIEpaTypHOTO
nepOpMUPOBaHUs,  MPEUIaracTcsi  UCIOJIb30BaTh  MPHUHLHUI  CYNEPHO3UINH
BonbiimMana, uMcXoas U3 KOTOPOTO HANpPSDKEHHUsS, BO3HUKAIOIIME OT BO3ACHCTBUA
pa3ianyuHbIX (PaKTOPOB, CYMMUPYIOTCS [5].

[TockonpKy B HaMpsH>KEHHO-IE(POPMUPOBAHHOM COCTOSTHUU ac(haibTOOETOHHOTO
CJIOS Ha YKECTKOM OCHOBAaHWHU TEMIIEpaTypHbIC HANpsHKEHUS UMEIOT 1Be (pyHKIHMU
(SIBISIFOTCSL  KacaTENbHBIMH ~ HANpsDKEHUSIMH B TeJE€  KOHTakTa CJIO€B U
TOPU30HTAJIBLHBIMU HANPSDKEHUSIMU B Tejle  acaibTOOETOHHOTO CJiosl), TO IO
MPUHITOMY MPUHITUITY CYNEPIIO3UIIMN YUUTHIBATh KX HEOOXOIUMO OTACIBHO APYT OT
apyra. Cuctema ypaBHEHUH HAIMPSHKEHHOTO COCTOSIHUS ac(albTOOCTOHHOTO CJIOS Ha
KECTKOM OCHOBaHMHM OT COBMECTHOTO JICHCTBHS BHEIIHEH HArpy3kKu W
TEMIEPATypHOTO Je()OpMHUPOBAHUS MO3BOJSIONIAs ONPENETUTh BCE HEOOXOIUMBIE
JUI pacuera CIBUTOYCTOMYMBOCTH COCTABIISIONINE, SaBI/IC}IHII/Ie OT Harpy3oK:

ZGZ—GgPa ZTXZ—T +Txz;
ZTYZ—TYZ +TYZa ZTXY_TXY

rae Gg P rgzp, r?,ZP , I)Q“f — HaIpsDKEHUE OT TPaHCIOPTHOM Harpys3ku, MlIla;

3)

Tyz» Tyz — TEMIIEPATYPHBIE HANPSHKEHHUS, ONPEENeHHbIe 1o Gpopmyite (2), MITa.

5 Omnenka CIBHIOyCTOMYMBOCTH AacajbTOOETOHHOIO TMOKPBLITHS HA
7K€CTKOM OCHOBAHMU

Ha teppuropun XapbKoBCKOI 00JaCTH, COIVIACHO HAOIOIECHUSAM 32 MOCIEIHNE
15 ner, HarpeB MOKpPHITUS B JIETHUM MEPUOJ B TEYEHUM CYTOK HAXOJHUTCS B
nuanazoHe ot 22° C mo 55° C. lng 3THX YCIOBHI OINPENEIECHbl BEIUYUHBI
AKTUBHBIX KAaCATEJIbHBIX HAIPSKEHUN HA KOHTAKTE CIOEB C YYETOM OJHOBPEMEHHOIO
JNEUCTBUSL HANPSOKEHUM OT  TPAHCIOPTHOM HArpy3ku H  TEMIEPATypHOTO
nedopmupoBanus. Pe3ynbTaThl OIEHKH CABUTOYCTOMYHMBOCTH JUIsl  YCJIOBUHM
XapbKOBCKOI 00J1aCTH MPUBEACHBI HA pUC. 2.
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Tonmuna achanbToOETOHHOTO €05, CM

Puc. 2. CABUroycToifuuBoCTh ac()ajabTO0CTOHHOIO CJI10H JIfl YCJIOBHI
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Pa3paboranHble rpaduky NO3BOJISAIOT ONPEAEIUTh MUHUMAJIbHO HEOOXOIUMYIO
TOJIIIUHY ac(haabTOOETOHHOTO CJIOS HA IIEMEHTOOETOHHBIX IUIUTAaX C 00ECIeUEeHHOM
CABUTOYCTOMYHUBOCTBIO.

3ak/r04eHue U BHIBO/bI.

boumn  paccMOTpeHBI:  METOAMKA  ONpEACNICHUS  CABUTOYCTONYMBOCTH
acpanbTOOETOHHOTO CJIOSI HAa JKECTKOM OCHOBAHMM, TMOPSJIOK OMNPEIECIICHUs
TEMIIEPATYPHBIX HANpsOKEHUH B ac(asbTOOETOHHOM CIIO€ Ha JKECTKOM OCHOBaHUM,
MOJICTTUPOBAaHUE HANPSDKEHUH B acarbTOOCTOHHOM CJI0€ Ha KECTKOM OCHOBAaHUU OT
JNEUCTBUSL TPAHCIIOPTHOW HATPY3KH, IIOPAJOK ONPEACICHUS HaIlpsKEHUW B
ac(asibTOOETOHHOM CJI0O€ Ha JKECTKOM OCHOBAaHMHM OT COBMECTHOTO JCHCTBUS
TPAHCIIOPTHON HArpy3Kd W TeMmIeparypHoro aegopmupoBanus. [IpenioxeHHas
METOJMKAa  TIO3BOJISIET  OMPENCIUTh  MHHUMAIBHO  JIOMYCTUMYIO  TOJIIUHY
ac(anbTOOETOHHOTO CJIOSI Ha JKECTKOM OCHOBAHMM HCXOJAS U3  YCJIOBHM
CABUTOYCTOMUMBOCTH JIJIsl Pa3IMYHbBIX YCIOBUMN JABHXKEHUS.
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Abstract. The paper considers the flatness and shear resistance of the road pavement made of
asphalt concrete layers on a rigid basis. To solve this problem the following measures have been
taken:

- the procedure for evaluating the shear resistance of asphalt concrete layers was proposed,

- the procedure was proposed to determine stresses in the asphalt concrete layer on a rigid
basis cased by the combined exposure of transport load and temperature deformation, which
allows taking into account the time of action of loads and deformations and relaxation
processes of temperature stresses,

- shear resistance of asphalt concrete pavement on a rigid basis was assessed, which allowed
to determine the minimum required thickness of asphalt concrete layer to be provided to
ensure necessary shear resistance of the pavement.

Key words: load, stress, temperature, strength, elastic modulus.

Cratps ornpasinena: 08.10.2020 r.
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VIIK 519.21
STOCHASTIC (B,S)-MARKET UNDER THE ACTION OF EXTERNAL

DISTURBANCES OF THE RANDOM VALUE TYPE
CTOXACTHYHMH (B,S)-PUHOK IIHHUX MAIEPIB I AI€X0 30BHIIITHNUX
3bYPEHb TUITY BUITAJIKOBUX BEJIMYUH
Yurchenko L.V./ IOpuenxo 1.B.
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Yasynskyy V.K. / fAlcuncbkuii B.K.
doctor of ph.-math. sc., prof- / 0.¢p.-m.H., npogp.
ORCID: 0000-0001-5434-6427
Yuriy Fedkovych Chernivtsi National University,
Ukraine, Chernivtsi, vul. Universitet 'ska, 28, 58000
Yepniseyvkutl HayionanvHuil yHigepcumem imeni IOpis @edvkosuua,
Ykpaina, Yepnisyi, syn. Ynieepcumemcoka, 28, 58000

Anomauia. Odepoicano cmoxacmuyuti IiHIUHI MoOeni eapmocmi obnieayit ma akyit y euensioi
JUHIUHUX ~ Ou@y3itiHux —cmoxacmuynux oughepenyianvhuux pieuans Iixmana-Imo. Hagedeno
aneopummu peanizayii po3e a3Kie yux pieHsAHb.

Kniouogi cnosa: mooenv sapmocmi, obdnieayis, axkyis, 8UnaoxKosa GeiuyuHd, CMoOXacmuyHi
ougepenyianvui piGHAHHS.

Beryn. CroxactuyHOMy (BUIIQAKOBOMY) PHHKY I[IHHUX TamepiB, TaK 3BAaHOMY
(B,S)-puHKy wLIHHUX ManepiB MPUCBAYEHO OaraTto poOOIT AK BITUM3HSIHHUX, TaK 1
3aKOpAOHHUX aBTOpIB [1-16].

VY maniit po6oti posrasiayTo (B,S)-pruHOK MIHHUX ManepiB Ml €0 30BHIMTHUX
30ypeHb THUINYy BUNAIKOBUX BEIWYHMH 31 CBOIMH 3akoHamu posmoainy [17, 18]. L
CUTYyaIllsl € MPUPOTHOIO, OCKIJILKM PUHKH I[IHHUX ManepiB 3HAXOATHCS M1/l BILTUBOM
30BHIIIHKUX 30ypeHb (CUTYallisl HA CBITOBUX PUHKAX, /1 BUMAJIKOBUX YNHHUKIB).

ToMmy ogHUM 3 mepHmMX KpoKiB OyJ0 CTBOPEHHs cHoyatky auckpetHoi [10], a
noTiM HenepepBHOi [11] marematnunoi moneni (B,S)-puHky wiHHMX mnamepis, IO
OPUBOJIUTH 10 pO3MIISIAY AU(PY31HHUX CTOXaCTUYHUX PiBHSHB ['ixmana-Ito [17,18].

CrpubkononiOHa 3MiHa BapTOCTI OOJIramii Ta axiii OMUCYETHCS Yy BUTJISIL
ctoxactTuyHux AudepeHmianbHux piBHAHb (C/P), ki MICTATh 1HTErpanu 3a
myaccoHoBoOo Mipoto (iuTerpanu Ckopoxopa [14, 16-20]).

Ha namy qymMKy, HaCTYImHUM KPOKOM y3arajabHeHHs onucy (B,S)-puHKy IHHUX
nanepiB € HeOoOXITHICTb BPaXxOBYBAaHHsS 30BHINIHUX 30ypeHb THUIY BHIIQJKOBUX
BEIMYMH 13 3aKOHAMU  PO3MOJAUTY, 1[I0 BIJPI3HSIOTBCA B  BIHEPOBOTO
(OpOoyHIBCBKOTO) pPyXy Ta BIiJI IIyaCCOHOBHUX 30YypeHb, 5Kl BPaxOBYIOTb 3MIHY
BapTOCTEH akilii Ta oOmiramiii y BUIISAl CTPUOKIB MEPIIOTO POJY HA CKIHYCHHY
BapTICTh.

Y miii poboti posrasgaerses audysiiiHui Bunagok CIP 3 ypaxyBaHHSIM
30BHIIIHUX 30ypeHb TUINYy BUIIAIKOBUX BEJIUYMH 31 CBOIMHU 3aKOHAMHU PO3MOJLITY, SKi
BIJIPI3HSIOTHCA BiJI BIHEPOBOI'O Ta ITyaCCOHOBOTO.

Y3arajbHeHa (popMyJia CTOXaCTHYHOI MO/ eJIi BAPTOCTI 00Jiramii

CnouaTtky omepkumMo (GopMyITy CKIIQTHUX BIICOTKIB Y BHITAJKY JIii 30BHINTHUX
BUMAJKOBUX 30ypeHb TUITY BUNAJKOBUX BEJIMYHH.
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Teopema 1. Hexaii Ha iimoBipHiICHOMY O0a3uci (Q,F , {E 2> to} , P) 3a1aHO
BHManKOBHit pouec ¢, (1,):(0,7]xQ— R', ans sixoro
limg, (1 +At,0) =@, (@), lime" (1+At,0)=¢, (o).

At—0 At—0
Toni cyma rpormiei Ha 0aHKIBCBKOMY PaxyHKY 3MIHIOETHCS 32 y3arajabHEHOIO
(hOopMyJIOr0 CKIIQHUX BIJICOTKIB
t
B(t,0)=¢(w)Be", t>1,=0, (1)
T00TO B (t,a)) (S BUTMAIKOBUN TIpOIIEC, 10 3aJaHUil Ha WMOBIpHICHOMY 0a3uci) €

PO3B’SI3KOM IMOBIpHICHOTO AU(DEPEHINIaTIbHOTO PIBHIHHS
dB(t,a)):(o(a))rB(t,a))dt (2)

3 MOYaTKOBOIO YMOBOIO
B(t,a))| 0 =B, limg* (1, ®)

1=t k—o

l:to - ¢0 (a)) b4 (3)
ae r >0 — NOCTIMHMI BiICOTOK, 0 HAPAXOBYETHCS OAHKOM BKJIATHUKAM.

Jloeedenna. PosrinsHeMo “HavmpocTinry oOJirarfito” sk O0aHKIBCHKHI pPaxyHOK
[21] — Bunazxosuii npouec B(t,®):(0,7]xQ — R, . Hexaii Ha nokmaneni 10 6aHKy
rpolll HApaXxOBY€EThCS MOCTIMHUNA B1ICOTOK 7 >0, a HA MOYATKOBUM KamiTan B, nie
30BHIIIHS BHIIAJIKOBICTh go(t, a)) : (O,T ] xQ —>R', TOOTO TNOYATKOBHI KamiTam
nopisaioe ¢, (@) B,.

VY KiHIII IEpIIOTO PO3PaxyHKOBOI'O MEPIOy Ha paXyHKY BKJIaJHUKA Oy/ie

B (@) =g, (o)(1+7)B,

IPOIIOBUX OJMHHIIb.

VY KiHIIl APyroro —

B, (0)=B,(1+r)=@¢(w)(1+7) B,.
VY KiHIi 7 -TO nepiofy Ha paxyHKy Oyze
B(t,0)=¢(o)(1+r) B,. 4)
[Ilo6 Matu ¢opmyny WIS HENEPEPBHOIO MiAPAXYHKY, PO310°€MO KOKHUM
PO3paxyHKOBHM MEpiojl HA & YacTHH 1 AaJll CIPSIMYEMO k 110 +00, TOOTO

B(1,0) = Byl (0)(1+7) = B, lim ! (w)lim(l +%j .

k—o k—o

tk
: : r . :
OcKiabKH hm(l +;) =é*, a }m(pé" (CO) = %(a)) 3a yMOBOIO Teopemu 1, Toxi
—>®0

k—ow

maTuMeMo Qopmyny (1) po3paxyHKy CyMH Ha MOTOYHOMY PaxXyHKY BKJIQJHHKA B
OaHK Y MOMEHT ¢ .
JloBenemo, mo B(f,w) € pO3B’SI3KOM IMOBIPHICHOTO IH(EepEHIiaIbHOTO
piBHsHHA (2), (3).
[Ipupict cymu rpoimeil y MOMEHT Hacy fe [O,T ] - [O,oo) Ha OaHKIBCBKOMY
paxyHKy OyJie, BOYCBHUb, TOPIBHIOBATH
B(t+At,0) - B(t,0) = ¢ (@) Byexp{r(t+ At)} — ¢ (0) Byexp{r(¢)},
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abo
AB(t,0) = B(t+At,0)~ B(1,0) = ¢ () B, ("™ ~¢" ).
[Toginumo ocranHio Gopmyny Ha Af Ta mepeiaemo 1o rpanuii npu At — 0,
TOJIl OJICP>KUMO, 11O
limAB(t’a)) B, lim ¢; (¢,®) lim — 1 (er(”m) —e”)zgoo(a))rBoe”.

At—0 At 0 At—0 At—0 At

Otxe, B (t,a)) € PO3B’SI3KOM IMOBIPHICHOTO JTU(PEepeHIIIaIbHOTO PIBHSAHHS

dB(t,w .
Elt ) =@, (@) Byre”,

po3B’si3K0M siKOTO € B(¢,), 1m0 3anano dopmy:oro (1).

Teopema I 0ogedena.

Teopema 2. Hexaii:

1) Ha iiMoBipHICHOMY Oa3uci 3aaHuii OAHKIBCHKUN PaxXyHOK SIK BHUIIQJKOBUI
npouec B(t,®), wo 3anoBonshsie ymosu (1)—(3);

2) B1ICOTKOBa OaHKIBChKA CTaBKa 3MIHIOEThCA 3 4YacoM 1 € (PYHKIII€, M0
3aJIEKUTH BIJI ¢, TOOTO r(t) >0 qst £ >0.

Toni B MoMeHT T >¢ BapTicTh obmirarii B (T BU3HAYAETHCS 32 (HOPMYJIIOI0

)
B,(T,a)) (00 B exp{ .Tr }, &)

ne B,— ¢ikcoBaHa BapTICTh, KA CIUIAYYETHCSI B MOMEHT ' 3TiJHO 3 TOMOBJIEHICTIO.
Jlosedenna. Toznaunmo B, (t,a))L_T =B, (T,w) — Bapricts obmiranii B Kinmi
OCTaHHBOTO po3paxyHkoBoro mepiony T'; B,(T,w)— Bapricte oGumirauii B MOMEHT

yacy ¢ <7 sk BUmagkoBoro mpoiecy. [Ipunyctumo cnoyaTky [jisi MPOCTOTH, IO
r >0 He 3a1eXUTh BiA yacy ¢ <7 . Marwouu BapTICTh @, (to,a))BO, MO>KHAa BU3HAYUTH

BapTICTh 00JIIraIiii Ha KiHEIh MePeIOCTAHHBOTO TEPIOY:
B, (t,0)=@,(t,,®)B, —ro,(ty,@) B, =B, - (1-r) ¢, (t,,®).
B kinmi (n - 2)- ro nepioay

B, ,(ty,@) = 9, (t,,0)(B,., (t,®) = B, , (ts,0) - r) = @, (ty,@) B, -(1- r) .
TMo3nauumo BapTicTh O6iranii B Kinui (17— )- ro nepiony uepes B, (t,T,).
Toni B, (t.7,0)=g; (1y,@) B, (1- r)". Ananoriuno popmysi (1) oxepiyemo:
B, (t,T,0) =, (t,,)B, e
Jlami cnin 3anydcaty NpupicT BapTOCTI B(t,a)) 3a 4yac At,, a came
AB, (t,T,a)) =@, (to, a))BO (e"(flwl) e ) .

[lopinmumo niBy Ta MpaBy YacTHHU Ii€i PIBHOCTI Ha A; Ta MepelneMo A0
rpanuui npu At, — 0, B pe3yibTaTi MAaTUMEMO
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dB, (t,T,)
IT =—DyP, (to ) (0)
1
abo
alB,l (t,T,a)) =—-@, (to,a))r-B,l (t,T,a))dt.
Hexaii Terep 0aHKIBCHKUN PaxyHOK € JETEPMIHOBAHOIO (PYHKIII€IO Bif yacy 7,

TOOTO r(t):[O,T] —R'. Toxi
dB (T,
W =—0, (tl,a))r(t)dt
abo
dBt] (T,a)) =-@, (tl,a))r(t) -B, (T,a))dt.

S0 nmpoiHTerpyBaT OCTaHHIO PIBHICTD BijA ¢ A0 T, TOA1 OJEPKUMO, IO

nB, (T,0)-nB,(T,w)= —‘T[(oo (s,0)r(s)ds.

3Bincu it omepxkyeThes hopmyna (5).
Teopema 2 doseodena.
¥Y3arajbHeHa cToXxacTU4Ha Mojaeab ['ixmana-ITo Baprocti o0airamii

Posrngremo Temep Ha HMOBIpPHICHOMY Oasucl (Q,F AF,T ZtZO},P) 3aJ1aHO
BIJICOTOK, sIKHil € BUIaAKOBUM HpomecoM r(¢,®):[0,7]xQ— R', a Takox 30BHiIIHI
36ypenns ¢(w),y (@):Q — R' THITy BUNAIKOBUX BETHYHH.

Jns  Bu3HAaYeHHs ILiHM BaprocTi obmiraumii B(f,):[0,T]xQ—>R', sx
BUIIAJKOBOTO MPOLIECY, BUKOPUCTOBYIOTH IIPSIMHIA Ta OMOCEPEIKOBAHUH i IXOTH.

[Ipu mpsiMmoMmy TMiIXOJI BapTICThH Bt(T )EBt(t,T ,a))eRl oOmrami mia JIi€ro
30BHIIHEX 30ypeHs ¢(®),y(@):Q— R' € CHIbHHUM PO3B’SI3KOM CTOXACTUYHOTO
nudepeHIiaaTbHOTO piBH}IHH}I BHrJI;my

dB, ( (T) @()r,(T)dt +y (@)o,(T)dw(t,0)], (6)

3a MOYaTKOBOIO yMOBOIO
B.(T)=B,, (7)
ne 7, € Koe(iUleHTOM pocTy (3Hocy), o0, — Koe(luieHT MIHIMBOCTI (audysii),
w(t,a)) : [O,T ]x Q — R' — cxamspuuii Bineposuii npouec [17]. ITix poss’ssxom CIIP

(6), (7) po3ymieMO BHMAJKOBUH MPOIEC, SIKUW 3a0BOJIbHSIE IHTETPAIIbHE PIBHSIHHS
INixmana-ITo, a came

jB T)ds+y (o jB T)dw(s,w)+ B,. (8)

[Ipu omocepenKOBaHOMY IMIAXOAlI BBAXKAETHCS, 10 3HAYCHHS  BHIAJIKOBOTO
npouecy B,(T)=B(t,T,0) 3anexurb He TUIbKH Bix 30BHiIIHUX 30ypeb ¢(®) Ta
w(w), a i Bix mesikoro BumankoBoro mpouecy r, =7 (w), t€[0,T], sxuii Mae Taky

C€KOHOMIUHY IHTEpHpeTalilo: 7, — “MHUTTE€BE 3HAYECHHS BHIIAJAKOBOI BIJCOTKOBOI
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CTaBkK’. Y HaWNOMIMPEHIIN IHTepIpeTanii BUNAJKOBUHA MPOLEC 7 3aJ0BOJIBHSE
CIP mapkoscbkoro tuny [9-11, 21]:

= () (1.5 + 1, (0) (1., b 1,0),
ne ¢(o)y(0):Q—>R'" — soBuimmi Bigomi  BumagkoBi  30ypeHHs,
w(t,a)) : [O,T ] x Q — R' — ckanspuuit BinepoBwmii npoec.

[Ipu TakomMy miaxoai MaeMo, 110 Bt(T) = Bt(T,gp1 (a)),gyl(a)),rt) IS t € [O,T].
Takum umbom, must B,(T) 3a ¢opmynoro Tixmana-Ito [17] o6uncmoemo
CTOXACTUYHHUHN AudepeHIia:

dB,(T.1,.0.) = BT, 0.0 ) 4, (T1o 0. )t + (T, 0.0 )dw(r,0) ], (9)
3d IOYaTKOBOKO YMOBOIO

B(T,r,0.v)

CHP (9), (10) € croxacTHYHOIO MOMCIIII0 BAapTOCTI OOJIramii sK BUITaJKOBOTO
poIIecy.

¥Y3arajgbHeHa cTOXaCTHYHA MOJEJL aKIil i Xi€c0 30BHINIHUX BHIAJKOBUX
BeJIMYHUH

bynemo posrasgaty Ait0 30BHINIHUX 30ypeHb THUITY BHUMAJAKOBUX BEIUYMH Ha
BapTICTh akiii K po3B’si3ky CJIP. 3ynuHuUMOCS TUIbKM Ha WMOBIPHICHIA MOJEl
BapTOCTI aKIIil SIK BHITaAKOBOro mpotecy s(¢,®) [21].

=B, (10)

1=

Teopema 3. Bapricts akmii S(l‘,C{))i[O,T]XQ—)RI, gKa 3aJaHa Ha
HMOBIpHICHOMY 0a3uci (Q,F ,{E,T >t 2 O},P), € cwibHUM po3B’sizkom CJIP i3
30BHINIHMMHU BHIIaAKOBUMHE 30ypernsMu @ ( @),y (@): Q — R’ , a came

ds(t,a)):s(t,a))[(o(a)),udt+y/(a))adw(t,a))] (11)
33 TIOYaTKOBUMHU YMOBAaMHU

s(t,0) =5, w(t,a))i =w,, (12)

_to

ne go(a)),t//(a)) — He3aJeXHI MDK co00l0 Ta BIJl BIHEPOBOIO MpPOLECY

1=t

w(t,a)) : [O,T ] xQ — R' Bunanxosi BEJIMYMHU, JI€ (o(a)) M — BUTAIKOBUN KOEDIIIEHT
pocTy; y/(a))a — BUMAJIKOBUM KoedilieHT AdY31i (BOTATHUIBHOCTI).
Jlosedenna. ObunciuMo B jorapumiuHii MIKamdl MPUPICT BApTOCTI aKIii 3a
OJIMHHUIIIO Yacy
s(t+At0)
s(t,0)
ae R(t,a))— BUTIQJIKOBUI TIPOIEC, OCKUIBKM Ha aKINI0 i€ MHOXXHHA HE3aJICKHHUX

R(t,0)=Ins(t+At,0)—Ins(t,0)=In , (13)

BUIAJKOBUX (akTopiB. Aje i 0OaraTb0X He3aJIeXKHUX (aKTOpiB, B CHITY
LEHTPaJIbHOI TPAHUYHOI TEOPEMHU, IPUBOAUTD 10 “‘e(HeKTy JA: XapaKTepHOTo AJIs
HOpMajbHOTO po3nonainy. lle o3HagaTume, 1O aMcCHEpCis 3alMIIKYy JOPIBHIOE
D(R(t,a))) = O'\/A—t , e o >0 — geskuii koedimieHT. SIKIO BpaxyBaTH BUITAIKOBHMA
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xapakrep R(t,a)), TO MOro MOXHa 3aMIHUTH Ha MPUPICT OPOYHIBCBKOIO PYyXy
oAw(t,w). Toxi

ns(t+At,a)):n +As(t,a)) R
" ho) 1[1 s(t,a))J v(@)otn(t.0).

ae As(t,a)) = s(t + At,a)) - s(t,a)). 3 MHOXMHHU HE3aJIC)KHUX BHITAIKOBUX (DakTOpiB
BUJIUICHO “HAWIMOTYXHIMWNA~ 30BHINIHUNA BUMAAKOBUM (PaKTOp, SIKMUM IMO3HAYMMO
w(w) i3 sakoHoM posmomimy F,(x)= P{a):l//(a)) < x} , VxeR'. Tlpu wmanux
3HAYEHHSIX X 3 PO3KIATy ln(l + x) B psiJl BUILTUBAE, III0 ln(l + x) ~ X, JIe TOJaHKaMH

X k>2 HeXTyeMo. OTXe MaTUMEMO, 1110

im0y (o)),

TOOTO ds(1,0) =y (w)odw(t,»), 3B1IKHA

ds(t,0) =y (®)os(t,0)dw(t,0). (14)
Akmio BpaxyBaTH TOpSA 3 BHUNAAKOBUMHU (aKTOpamH Ie ACSKUM JIHIMHUN
dakTop, HampUKIan, 1HQIALIIO 3 KOe(IlIEHTOM POCTY go(a)) u>0 (tyr (o(a)) —

30BHIIIHE 30ypeHHS 13 3aKOHOM PO3NOALTY F v (x) =P {a) : (p(a)) < x}, vxeR'"), Toni
As(t, )
s(t,0)
IIpu At — 0 3 (15) onepxyemo C/IP Burnsay
ds(t,a)):S(t,a))[(o(a))ydt+1//(a))c7dw(t,a))]. (16)
PosB’si3kom CJIP (16) € BumaakoBuii mporec

(o) =s,exply (@)aw(to)-w(o)o’s |

JilicHo, 3p0oOUBIIN 3aMiHY Z(t,a)):lns(t,a)) Ta BUKOpUCTaBIIM (popmyiny Ito

~ (o) urt +y (o) oAw(t,o). (15)

[17, 19, 20] onepxxyemo, 1110
2
o) us(1,0) v (@) > =2 (“”)}m‘”(”)"s(t,a))dw(t,a))

dz(t,a)) =

s(t,0) 25 (t,w)

3BIAKA MAEMO

dz(t,0) = {q)(a)),u —%}h +y (0)odw(t, o),

(1,0) = z(to){m)) -
[ToBepTarouuck 10 3MIHHOI S(t,a)) =e
029 () ow(t,0) -

So

l//z(a))az}t+w(a))o-w(t,a))
()

N |~

e’ , MAaTUMEMO
2

Mz%go(a)),ut.
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Ocratouno mMaeMo Ghopmyly 0OUHUCIICHHS BAPTOCTI aKIii
2

s(t,w)=s, exp{w(a))aw(t,a)) —Gjt//2 (a))t} exp{go(a)),ut} , (17)

ne w(a)) de(t,a)) BIJIOBIJIA€ IIBUJIKUM 3MiHaM ((QuIyKTyalisM) y BapTOCTI aKliiii, a
BenuanHy @(@) >0 MOXHA PO3IUISAATH K 3MiHy IIPOLEHTHHX CTABOK II0 aKIIisX.

Teopema 3 noBeneHa.
Jlns peanizariii 004MCICHHS s(t,a)) 3a hopmyoro (17), moTpiGHO 3MOIeTIOBATH

Ha KOMIT'IOTE€pl 3HAYEHHS BIHEPOBOTO MPOIECY w(t,a)) Ta BUIIQAKOBUX BEJIUYNH
(p(a)) Ta l//(a)), 110 JIIFOTh Ha BapTICTh aKIlii 30BHI.

BucnoBku. Y poGoti posrisHyto (B,S)-puHOK HIHHMX mamepiB M €0
30BHIIIHUX 30ypeHb THUITy BHUIAJKOBHX BEJIMYMH 31 CBOIMHM 3aKOHAMH PO3IMOJLTY
OpepxaHO CTOXaCTUYHI MOJEII BapTOCTI oOuiraiiil Ta akiii y BUrIsAl qudy3iiHux
CTOXaCTHUYHUX Ju(epeHLianbHuX piBHAHB [ 1XMaHa-ITo.
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Abstract. Stochastic linear models of the value of bonds and shares in the form of linear
diffusion stochastic Gikhman-Ito differential equations are investigated. Algorithms for
implementing the solutions of these equations are given.

Key words: value model, bond, stock, random variable, stochastic differential equation.
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INFLUENCE OF THE CATION NATURE OF THE COBALT(I) AND
MAGNESIUM DIHYDROGENPHOSPHATES SOLID SOLUTION ON THE

PROCESS AND PRODUCTS OF ITS THERMOLYSIS
BIIJIUB NIPUPOJUN KATIOHA TBEPAOI'O PO3UHUHY KOBAJIBTY(I) i MATHITO
JUTTAPOTEH®OC®ATIB HA ITPOLEC I MPOAYKTU ET'O TEPMOJII3Y
Antraptseva N.M. / Aurpanuesa H.M.
d.c.s., prof. / 0.x.H., npog.
Fedchuk A.A./ ®exuyk A.A.
student / cmyoenm
National University of Life and Environmental Sciences of Ukraine, Kyiv, Geroev Oboronu, 15

Hayionanvnuii ynisepcumem 6iopecypcie i npupoodokopucmysanus Yxpainu,
Kuis, syn. I'epoie Oboponu 15, 03041

Anomauin. Bcmanosneno, wo HezanedcHo 8i0 Npupoou KAmioHa meepoo20 POZYUHY
Co1xMg(H2PO4)22H>0 (0=x<1.00) «xinyeeum npooyKmom mepmonizy € yukiomempagocgpam
cknaody (CorxMgy)2P4012 (0=x<1.00). Ymeopenns tioco peanizyemvcs no 080X HANPAMKAX, Nepuiuti
3 AKUX nepedbayae Oe2iopamayiro NPOMOHOBAHUX KOHOEHCO8aHux Gocgamis. Bionosiono oo
0py2020 HANpsAMKY, 6iH YMEOPUMbBCSA BHACHIOOK BMOPUHHUX B3AEMOOIU BIIbHUX (hocamHux
KUCTIOM, WO BUOLIAIOMbCS, 3 CepeOHiMU KoHOeHcosaHumu gocgamamu. [lpupooa kamiona eniusae
HA KIIbKICHI CRIBBIOHOWIEHHS HANPAMKI8 npoyecy i GU3HAYAE CKAAO | meMnepamypHi iHmepeaiu
VMBOPEeHHs NPOOYKMI8 mepmoiz)y.

Knrowuosi cnosa: mepmonis, meepouti po3uur, npupooa Kamiona, KOHOeHCo8aHi gpocghamu.

Beryn.

TepmoobOpobOka rigparoBanux (GochariB € OJHUM 3 HAUOUTBIT TEXHOJOTIYHUX
croco0iB  ojfepkaHHs  O€3BOJAHMX  COJIeH 1 nomMepHHX docdartiB, 110
BUKOPUCTOBYIOThH JJIsl CTBOPEHHSI 0ararbOX Cy4aCHUX TEXHIYHO I[IHHMX MaTepiaiB
[1,2].

CrocoBHo iHAuBIAyanbHUX K0OanbT(Il) 1 Maruiit nurigporendocdaris, sKi €
IPAaHUYHUMHU CKJIQJIaMU  TBEPAOTO PO3YMHY, BIJ3HAYAETHCS, IO TOCIIIOBHICTh
TEPMIYHUX MEPETBOPEHD, SIKI CYNPOBOKYIOTh TEPMOJI3 KOXKHOTO 3 HUX, BIAMIHHA 1
XapaKTepU3y€e BIUIMB MPUPOAM KATIOHA HE TUIBKM HA KUIBKICHY CTOPOHY MpOLECY
3HEBOJIHEHHS, ajle 1 Ha Horo XimisM y oMy [2]. BupaneHHs naBOX MOJb
kpuctamizamiitaoi Boau 3 Mg(H,PO4),:2H,0, 30kpema, BiiOyBaeThCs 3 yTBOPESHHSIM
Mg(H,PO4),. Amnanoriuauii  mpomec y pasi  HarpiBaaas Co(H,PO4),-2H,0
peamizyerbcsi 3 BUAUICHHSIM BUIbHOI QocdatHoi kucmotH; Co(H,POs), sx
1HAMBIAyaIbHA (Pa3a HE yTBOPIOETHCS.

AHaJi3 eKCIepUMEHTATBHUX JAaHUX I0J0 OCOOIMBOCTEH TEPMOIII3y TBEPOTO
po3unHy aurigporeHdocdaris, M0 MICTUTh OAHOYACHO 00mBa KaTioHu (koOambT(I])
1 MarHiit), BMICT SIKUX 3MIHIOETBCS B IIMPOKUX MEXaX, B JITEPATYpl HE ONMUCAHUM.

Merta 11i€i poOOTH — MOCHIIWTH BIUIMB MPUPOJU KaTiOHA TBEPJOTO PO3UHUHY
ko0anbTy(Il) 1 Maruito qurigporendocdaTiB Ha MPOILIEC 1 MPOAYKTH €r0 TEPMOII3Y.

MeToanKa eKClepuMeHTy.

Teepauii po3uun ckiany CoixMgx(H,PO4)2:2H,O (0<x<1.00) opepxyBasin
B3aeMOi€0 MexaHIyHoi cywimi kobanbTy(Il) 1 MarHito rizpokcokapOoOHaTiB 3
pozunHom H;3;POs (64,13 % P,Os). Sk ocHOBHI 00’€KTH JOCTIHKCHHS
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BUKOPHUCTOBYBaIM  aurigporeHdocdarn  pi3HOTO  KAaTIOHHOTO  CKJIagy  —
CO() 75Mgo 25(H2PO4)2'2H20 CO() 5Mg1’1() 5(H2PO4)2'2H20 1 CO() 25Mgo 75(H2PO4)2'2H20

JudepeHniiaabHo- Tele‘-IHI/II/I aHai3 BUKOHYBAJTH B 1HTEpBaI Temreparyp 25—
700°C B yMmoOBax JMHAMIYHOTO 1 KBa31130T€PMIUYHOTO pe)KI/IMlB HaI‘plBaHHH
(mepiBatorpad  Q-1500D).  Jns  imenTudikamii  OPOAYKTIB  TEPMOII3Y
BUKOPHUCTOBYBAJIM KOMIUIEKC METOJIB aHali3y: XIMIUHUH, peHTtreHodazosuii, Y-
CIICKTPOCKOMI0. AHIOHHMH CKJaJ BH3HAyajad 3a JIOMIOMOIOK  KUIBKICHOT
xpoMmarorpadii Ha nmamnepi, 3riJHO ONUCaHOMY B [3].

Pe3yabTaT Ta iX 00roBOpeHHs

BianosinHo 10 pe3ynbTaTiB TEPMOAHATITUYHOTO €KCIIEPUMEHTY,
I[I/IFiI[pOFeH(l)OC(l)aTI/I COo,stgo,75(H2PO4)2'2H20 1 C00375Mg0,25(H2PO4)2'2H20 CTIHKI
Py HarpiBaHHI Ha TOBITPI 31 MBHUAKICTIO 2,5 rpaa/xB 10 85 1 70°C BiAmOBIIHO.
ITonanpIne ix HarpiBaHHsS CYNPOBOIKYETHCS BTPATOIO MACH, sIKa 31HCHIOETHCS B TPU
OCHOBHI CTajii, 1 XapaKTepu3yIOThCcs TeIuoBUMHU edekramu Ha KpuBux JTA (puc.).
BtpaTtu macu B 0071aCT1 epIoro eHA0TEPMIUYHOTO eekTy B iHTepBa 8§5—155°C mus
C00,25Mg0,75(H2PO4)2'2H20 1 70-160°C JJIA C00,75Mg0,25(H2PO4)2'ZHQO
BIJIMOBI/IAIOTh BUAAJICHHIO JIBOX MOJIEKYJ KpucTajorimpaTHoi Boau. B obGmacTi
APYTOro 1 TPEThOTO EHAOTEPMIYHUX €(DEKTIB — JBOX MOJEKYJ KOHCTUTYLIMHOT BOJH.
3ueBoareHHS C0)25Mg0.75(H2PO4)2-2H,0 mpaktuuno 3akinuyerbes npu 485-495°C,
C00’75Mg0,25(H2PO4)2'2H20 — 1IpH 450-460°C (pI/IC)

—

[\*]

Brparu macu, moms H,O
(93]

Brparu macu, mors H O

N

Puc. Kpusi 1udepeHniajibHO-TePMIYHOT0 aHAJI3Y
Co0,25Mgo,75(H2P0O4)2:2H20 (a) i Coo,75Mgo,25(H2PO4)2-2H20
(0) B tmHAMiYHOMY pe:KuMi (IUBHAKICTH HATPiBaHHA 2,5 rpaa/xs.)

[IpomykToM, 10 yTBOPIOETHCS HA MEpIIid cTajii 3HEBOJHEHHS, € OEe3BOTHUI
KpUCTaTIYHHMI murinporendocdar CKJIaJly Co02sMgo.75(H2PO4), 1
Co0.75sMgo25(HPO4),, TepmiuHa CTIMKICTH SKOTO 3aJ€KHO BiJ MPUPOIM KaTiOHA
ctanoButh 190 1 180°C BigmoBigHo. Konpaencarii MoHodocdaTHOro aHioHa HE
Bi10yBaeThCs (TAbII.).
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Temneparypu noyaTky BUIAJICHHS KOHCTUTYLIMHOI BOJM TaKOXX BHU3HAYAIOTHCS
MPUPOJO0 KATIOHIB 1 3MEHINYIOTHCS 31 30UIbIICHHAM BMlCTy koOaneTy(II).
Tepmoobpobka  Cop2sMgo75(H2POs),:2H, O B imTepBami  190-215°C, a
Co0,75sMgo25(H2PO4)2-2H,0 — 180-205°C mpusBoauTh 10 BumaneHds 2,65 1 2,51
monb H,O, BiamoBimHo. B mpomykrax TepmMooOpoOKM mMOpsSA 13 COJBOBUM
KOMIIOHEHTOM, Yy CKJIaJl SKOTO KpiM MOHO- NIPUCYTHI KOHAEHCOBaHi (ocdaty,
YTBOPIOIOTBbCSL BUIbHI MOHO- 1 moiiochaTHUX KHUCIOTH. 3arajbHUil iX BMICT
BU3HAYAETHCS CKJIAIOM JauriaporeHdocdary 1 30UIbIIYEThCS 3 TEPEXOJOM  BIJ
C00,25Mg0775(H2PO4)2'2H20 a0 C00,75Mg0,25(H2PO4)2'2H20 Yy 4,6 pa3u, HprIMaIO‘{PI
3HaueHHd BiJ 3,9 1o 18,1 % PyOsyucn. (Ta01.). MakcuManbHa KUIBKICT (pochaTHUX
KHUCJIOT yTBOproeThes npu HarpiBaHHi CoixMgx(H,PO4),-2H,O no temmnepatyp, 1mio
BIJIMOBIAAI0Th BUIAJICHHIO 31 3pa3kiB 0,5—0,7 monb koHcTUTYLiHHOT H,O 1 3pocTae 3i
30uIbIIEHHSM BMicTy K0OanbTy(I) B ixHBOMY CKITai.

Taoauusa
AHIOHHHUI CKJIaa NPOAYKTIB TepMoJtizy Co0o,25Mgo,75(H2PO04)2-2H,0
Temne- | Brpatu | P20Os Bwmict docdaris (P2Os mac. %) y Burasii
parypa, Macu, sar, |MOHO- | OHW- |TpH- [T€Tpa- |IHKJIO- | MIEH- [FeKca- [FenTa- | OKTa- [HEepO3i
°C MOIb | Mac. TeTpa- | Ta- -JICHUX
H»O % "
130 1,50 61,59 | 61,6 0,0
0,00 0,0 0,0
170 2,00 64,13 | 64.1 0,0
0,00 0,0 0,0
215 2,65 63,52 | 18,1 | 29,7 | 6,9 | 3.2 0,0 2.9 1.3 1.4 0,0
3,90 3,4 0,3 0,2 0,0 0,0 ,0 0,0 0,0 0,0
260 302 | 6736 | 6.2 | 362 | 83 | 4.6 0,0 3.1 18 1.9 1.3 0,0
2,44 0,9 1,1 0,4 0,0 0,0 0,0 0,0 0,0 0,0 0,0
290 3,24 69.23 | 3.1 | 348 | 9.1 | 5.2 3.8 2,6 2,2 L7 | 2.10 4.6
1,19 0,8 0,1 0,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0
370 3,92 73,86 | 14 1,8 | 22 | 0,0 68,5 0,0
0,00 0,0 0,0 0,0 0,0 0,0 0,0
800 4,00 74,28 | 1,42 1.9 1.8 0,0 69,2 0,0
0,00 0,0 0,0 0,0 0,0 0,0 0,0

"V yucenvnuxy nageoeno emicm P>Os 6 conb080my KOMNOHEHMI, Y 3SHAMEHHUK) —
y 8iIbHUX hocchamuux i nonigpocgpamnux Kucromax

** Aemopcoka po3pobka

B oGepneno npomnopiiiiHiii 3a71eKHOCT1 BiJl BMICTY BUIBHUX (poc(haTHUX KHUCIOT
nepeOyBae yacTKa KOHJAEHCOBaHMX (ocdaTiB, IO YTBOPIOIOTHCS SIK MPOAYKTH
YaCTKOBOIO  3HEBOAHEHHsS  JurigporeHgocdaris. CTyHiHB MEPETBOPCHHS
MoHO(pochaTHOro aHioHa Ha mnomidochatHuil B iX CKJIaAl 3MEHIIYETHCS 13
30uIbIIeHHSIM BMICTY K0OanbTy(Il) 1 cranoButh 68.1, 60.0, 45.6 nns mpoIyKTIiB
tepmodizy CoxMgx(H,PO4),-2H,0 3 x = 0.75, 0.5, 0.25 BiamoBigHO

HO,Z[&JII)HIC HaniBaHH}I C00,25Mg0,75(H2PO4)2'2H20 1 C00575Mg0,25(H2PO4)2'2H20
260 1 240°C, cynpoBOKYEThCSA 30UIBIIEHHSM YaCTKU KOHJEHCOBaHUX (pocdarTiB y
ckiaml mponaykTiB Bunainy go 89,8 1 78,0% BignoBigHO (puc., Tabn.). Bonwu
imeHTu(dikoBaHl K MEXaHI4YHa CyMIIl KpHUCTajiyHOrO auriapoaudocdara,
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mudochara crpykrypu MgoP,O; 1 pentreHoamopduux mnomidocdariB iHIAHOT
OyaoBH, BKIIOUalouu remra- i1 okradocdaru. Haibinpmn ckmagHuil pedyOBHMHHUN
CKJIaJ] MarOTh MTPOIYKTH TepMooOpooku, CoprsMgo75(HoPO4)2-2H,O0 mpu 290°C,
Co0,75sMgo25(H2PO4)2-2H,0 mo 280°C. ¥V ckmani koHAeHCOBaHUX (ocdaTiB mopsiy 3
BHUCOKOMOJIEKYJIApHUMH (pochaTamu miHINHOT OyqoBH yTBOpIOIOTHCA docdaTt 13
MIPUHITUIIOBO BiIMIHHOIO OYyJTIOBOIO aHIOHA — KUIbIleBl nukioTeTpadocdatu (1o 4% y
nepepaxyHky Ha P;0Os). Crynminp mnepeTBopeHHsT MOHOGOC(aTHOro aHioHa Ha
nonidocdarauii nocsrae 92-94% (puc., Tab.).

Kinekicte BuTbHMX (ocaTHUX KHUCIOT, 3MEHIIYETHCA 13 30UIBIICHHIM
temnepatypu 1 y mpoaykrax Tepmoitizy Cop2sMgo7s(HaPO4)2-:2H,O npu 290°C
ctaHOBUTh OIS 1% P2Osyucn. BiCyTHI B mpojiykTax MoBHOrO 3HeBOaHEHHs (370—
350°C) 1 xonaeHcoBaHi ¢ocdaru niHiiHOT OynoBu. [lomiOHMI XapakTep y 3MiH1
BMICTY KHCJIOTHOI CKJIaJIOBO1 B MO€EJHAHHI 3 pe3yJbTaTaMU KIJbKICHOTO BU3HAUYCHHS
PEUYOBHHHOTO CKJIaJy COJIbOBOI'O KOMIIOHEHTa CBIJUYUTH MpPO OCOOHUCTY YYacTh
BUTbHUX (hochaTHUX KUCIOT B YTBOPEHHI KIHIIEBOIO MPOAYKTY TepMoiizy. Hum s
tBepaoro po3unny Co;xMgx(H,PO4),-2H,0 € tBepauit po3uun nukinorerpadocdaris
cknany  (CojxMgx)PsO12, omHO3HA4UHO  iACHTH(IKOBAaHWN  HA  MIACTaBi
peHTreHOMeTpuYHUX Ta [YU CEeKTPOCKOMYHUX TaHUX, BIJOMHX IS 130CTPYKTYPHUX
Mg2P4012 1 C02P4012.

TBepauit po3unH nukiorerpadocdari, MO YTBOPIOEThCS B iHTEpBasi 350—
370°C, TepMi4HO CTIMKMM y MIMPOKOMY 1HTEpBall TeMrneparyp. HarpiBanHs #oro jo
800°C He nmpU3BOIUTH 110 AKUX-HEOY/Ib 3MIH Y HOT'0 CTPYKTYp1 a0 XIMIYHOMY CKJIaJii
(puc., Tadi.).

AHamni3 OTpUMAaHMX €KCIEPUMEHTAJIbHUX JaHUX XapaKTEepHU3ye TEPMOJIi3
TBepaoro po3unny Co;xMgx(H,PO4),-2H,0 (0<x<1.00) six mporiec, 0 peati3yeThes
OJIHOYACHO 3a JBOMa NapajieibHUMU HamnpsMmkamu. [lepmmid 3 HUX, nependayae
yrBOpeHHs 10 80-94% (Co;xMgy)2P4+O1, BHacHimok nerigparaiii MpOTOHOBAHHUX
HU3BKOMOJIEKYJISIPHUX KOHJACHCOBaHUX (ocdaTiB, MO YTBOPIOIOTBCA B CKIAMl
IPOJYKTIB YACTKOBOI'O 3HEBOAHEHHS. BIAMOBIIHO 10 APYroro HampsiMKy, OJIH3bKO
10-6% (Co1xMgx)2P4O12 yTBOprOETBCS 3a ydacTi0 BUIBHMX (OChATHUX KHUCIIOT.
KinpkicHl CHiBBITHOIIEHHS peaiizaiii HampsMKIB MPOIECy TEPMOJIi3y 3HAYHOIO
MIpOIO 3ajieXKaTh BiJl MPUPOJU KaTiOHA: 31 301IBIIECHHS BMICTY KOOQJIBTY B CKJIaIl
TBEPJIOT0 PO3UUHY TepeBakae APYyTiil HAIPSMOK, MarHito — MepIui.

BucnHoskwu.

[Ipupona xariona B ckiaamgi TBepaoro po3uuny CoixMg(HoPO4),:-2H,0
(0<x<1.00) na ximi3m Tepmomizy cyTTeBo He BiumBae, xo4a st Co(HaPO4),-2H,0 1
Mg(H;POy4),-2H,0 BiH NPUHLIMUIOBO BIIAMIHHUI.

CuniBBigHomeHHsM KoOanbTy(II) 1 Marnito y BuxigHux auriaporeHdocdarax
BU3HAUYAETHCS KUIbKICHA CTOpOHA TIPOIECY 1 KOHKPETHMM PEUYOBMHHUHN CKJIaJl
MIPOAYKTIB TEPMOOOPOOKH.

KinbkicHO  HampsIMKM  T[poIecy TEpMOJI3y  3aJeKHOCTI Bl — CKIALy
aurigporenocdary  3MIHIOIOTBCS B Takuil  Cmocid: TOpW  BUNATIOBAHHS
C00,25Mg0,75(H2PO4)2'2H20 — 94%, C00,5Mg0,5(H2PO4)2'2H20 — 75%,
Co0.75sMgo25(HPO4)2-2H,O  6mm3bko  72% tmkiioteTpadocdary yTBOPIOETHCS 32
nepumuM HanpsaMkoM, 6, 25 1 28% BIAMOBITHO 3a IPYTHM.
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TemmneparypHi 1HTEpBaIud OKpPEeMHX CTaiid TEpMOJI3y 1 Mpolecy B IIJIOMY i3
30UTBIIIEHHSM BMICTY MarHito 3CyBalOThCS B 00J1aCTh OLTBIIT BUCOKUX TEMIIEPATYD.
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Abstract. It was found that, regardless of the nature cation of the solid solution
Co1xMg(H2PO4)22H>0 (0=x<1.00), the final product of thermolysis is cyclotetraphosphate of the
composition (CojxMgy)>P4012 (0=x<1.00). Its formation is realized in two directions, the first of
which involves dehydration of protonated low molecular weight condensed phosphates. According
to the second direction, it is formed due to the secondary interactions of free phosphate acids
released with the average condensed phosphates. The nature of the cation affects the quantitative
ratios of the process directions and determines the composition and temperature intervals of the
formation of thermolysis products.

Key words: thermolysis, solid solution, nature of the cation, condensed phosphates.
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Annotation. Infant colic leads to excessive crying and often is the reason for pediatrician’s
consultation at the age of 2 weeks to 3 months. Gut microbiome in children with infantile colic was
characterized by an increased number of gram-negative (K. pneumonia) and gram-positive (8.
aureus) opportunistic microorganisms. Among the frequently seen microbial communities the three-
and two-component ones prevailed. Candida species were the most common pathogens to colonize
the gut. We found that they are characterized by associative growth. Most commonly Candida
species formed communities with Staphylococcus aureus, Klebsiella pneumoniae, and Enterococcus
faecalis. It is found that children with infant colic have gut microbiome disturbance that is
manifested in decreased numbers of obligate anaerobes, increased growth of facultative anaerobes
of the Proteobacteria phylum, mainly species of the Enterobacteriaceae family, increased number
of microorganisms of the Firmicutes phylum, especially of the Staphylococcaceae family, and
increased numbers of Candida species.

Indirect evidence of the shift to the acid side of gut redox potential are:

- emergence of conditionally pathogenic flora, that is cultivating with neutral or low gut

redox potential (Candida species, ENES),

- reduction of the numbers of representatives of the microflora that produces organic acids

(commensal E.coli, lactobacillus and bifidumflora).

Keywords: infant colic, intestinal microbiocenosis, opportunistic microorganisms, Candida,
the gut microbiome.

Introduction.

Functional gastrointestinal disorders (FGID) are one of the most common
conditions among children during their first months of life. A distinctive feature of
these conditions is the occurrence of clinical symptoms while any organic disorders
of the intestine (structural anomalies, inflammatory changes, infections or tumors)
and metabolic disorders are absent [1-3]. Functional gastrointestinal disorders may
alter bowel motor function, digestion, absorption of nutrients, as well as the structure
of the intestinal microbiota and the engagement of the immune system[1-3]. The
cause of functional disorders often lies beyond the affected organ and may be a result
of a violation of the gut’s nervous and humoral regulation.

Infant colic leads to excessive crying and often is the reason for pediatrician’s
consultation at the age of 2 weeks to 3 months. [4]. It is characterized by irritability
attacks, crying, accompanied by clenched fists, drawn-up legs, and a red face. The
colic generally starts on the 2" or 3™ week after birth with the peak of clinical
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presentations at 5 to 8 weeks of age. Usually resolves spontaneously at the age of 4-5
months. At the moment, infant colic is diagnosed using the Rome IV [5] criteria,
which include:
e paroxysms of irritability and fussing or crying that start and stop without
obvious causes;
e symptoms last >3 hours a day and occur > 3 days a week for >1 week;
e absence and thriving of symptoms in infants occur in the time range from birth
to 5 months of age.

Pathogenesis of infant colic is still unclear, but it has been associated with three
hypotheses: immaturity of bile acid action mechanisms, intestinal peristalsis and
changes in the microbiota. Among other possible causes are alterations in gut
microflora and hormones, intestinal gas, allergic reaction to cow’s milk proteins,
increasing maternal age, first gestation, maternal smoking, parental behavioral
problems (e.g., stressful family environment and parental anxiety) [4].

One of the possible mechanisms that could be pathogenically involved in the
occurrence of the infant colic is changes in colon microbiota [5]. This microbiota is
formed as a result of processes that happen in both in the large intestine and the
whole gastrointestinal tract, and thus, it reflects an overall condition of the
macroorganism [6]. Given that knowledge, the aim of our study is to examine
changes in the colon microbiome in children with infant colic.

Results and Discussion.

Conditionally pathogenic microorganisms were found in 56 (98.25%) children
and absent in 1 (1,75%). In most cases, microorganisms were observed in
communities. Three (25 — 45,61%) and four (18 — 31,58%) microbial component
communities were most prevalent. A small number of children was contaminated
with one type of conditionally pathogenic microorganisms (7 — 12,28%).
Communities with five (2 — 3,51%) and four components (3 — 5,26%) were found in a
small number of children (Table 1).

Table 1

Number of conditionally pathogenic microbial species in communities in

children with infant colic

Number of microbial species 0 1 2 3 4 5

1/ 7/ 18/ 26/ 3/ 2/
1,75 | 12,28 | 31,58 | 45,61 | 5,26 | 3,51

Number of patients / % of total

Candida 34 (59.65%), microorganisms of Firmicutes 33 (57.89%) species and
Proteobacteria (50.88%) (table 2) were found in feces with almost equal frequency.
Among the pathogens of the Stafylococcaceae tamily S. aureus, was seen most often
and was found in half of the examined children (30 - 52,63%). S.epidermidis was
seen in a small number of children — 3 (5,26%). K. pneumonia (22-38.60%), a
representative of the Enterobacteriaceae family was found in concentrations 104 to
108 CFU / g. Enterohemorrhagic E.coli (EHEC) was seen rarely (7 - 12.28%). A
decrease in the number of E.coli with regular enzyme activity was observed in 25 -
43.86% of the children. Such fungi as C.albicans (32 - 56.14%) and C.tropicalis (2 -
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3.51%), representatives of Candida genus, were the most common pathogens in
children with colic.

Table 2
Microbial species in children with infant colic.
Microbial | £7¢rohemor Candida | Candida K
: rhagic E.coli | S. aureus . - . g
species (EHEC) abicans | tropicalis | pneumonia
Number/ 30— 32 - 12 -
o, 7—-12,28 52.63 56.14 2-3,51 | 22-38,60 21,05

When Candida was found in children with colic, it is characterized by growth in
microbial communities (Table 3). Candida species were usually found only in
communities with other conditionally pathogenic microorganisms and never in a
single form. They were typically seen in two (4 — 7,02%) and three (6 — 10,52%)
microbial component communities. A minimal share (1,75%; 3,50%) of Candida
species was found in four and five component communities.

Candida species were found in communities with S. aureus in 16 children
(28,07%), K.pneumoniae 14 (24,56%). Communitiesof Candida species with E.
faecalis were seen in 16 (28,07%) children. In all cases, when enterohemorrhagic E.
coli - 6 (10.52%) was found, it was found in combination with Candida. Combination
of Candida and P. aeruginosa (1 - 1.75%) and Candida and Citrobacter freundii (1 -
1.75%) was found rarely.

Table 3
Candida in microbial communities in children with colic

Microbial species Number of species in microbial communities/frequency
2 3 4 5 Total number / %

E. coli (atypical) 2 12 2 1 17/29,82

S. aureus 5 6 4 1 16/ 28,07%
E. faecalis 2 11 2 1 16 /28,07%
K. pneumoniae 2 7 4 1 14/ 24,56%
Citrobacter o
freundii 1 1/1,75%

P. aeruginosa 1 1/1,75%

Following combinations of microorganisms were found most often:

Candida + E. coli (EHEC) + E.faecalis — 6 (10,53 %);

Candida + S. aureus — 5 (8,77 %);

Candida + K. pneumoniae + E.faecalis — 5 (8,77 %);

Candida + S. aureus + E. coli (EHEC) — 4 (7,02%).

Recent studies show that exometabolites of C. albicans slow down the activity
of catalase of E. coli and S. aureus, which leads to an increased damaging effect of
active forms of oxygen on microorganisms. As a consequence, it may negatively
affect the survival and the number of microbial communities [7].

Number of gut obligate microbiota, especially lactobacillus, was lower in 39
(68,42%) children (Table 4). Feces of 28 (49,12%) of them were contaminated with
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Candida. A small number of children (4 - 7.02%) whose feces were infected with
Candida had a healthy amount of lactobacillus. Amount of Bifidobacterium was
lower in 37 (64.91%) children, while Candida was detected in 22 (38.60%) of them.
Table 4
A number of gut obligate microbiota in communities with Candida in children
with infant colic

Obligate anaerobic Lactobacillus ( CFU/g) | Bifidobacterium (CFU/g)
mproﬂpra and Caqqlda as <108 > 108 <108 105~ 1010
microbial communities

Quantity (number/ %) 28/49,12% | 4/7,02% | 27/47,36% | 6/10,53 %

Lactobacillus synthesize organic acids, that cause decrease of gut pH. Low
levels of gut redox potential inhibit the growth and activity of acid-sensitive
microbial species.

As found by other studies [8 - 13] Bifidobacterium and Lactobacillus shift the
pH to the acid side (lactobacillus mainly synthesizes lactic acid, and bifidobacteria -
milk and acetic), creating favorable conditions for the growth of Candida (if infected
by them). In turn, Candida enriches the habitat of the microbial community with
amino acids and vitamins and also synthesize organic acids, which leads to low redox
potential. As it is known, the acidity of the environment for lactobacillus growth is
within the range of 5.5 - 7.0. At the same time, the growth of bifidobacteria occurs in
a broader range of pH: from 4.5 to 8.5 [14 — 16]. As a result of Candida’s activity,
gut pH reduces and lactobacilluss’ activity can be terminated. When gut redox
potential blocks the activity of lactobacillus, and their concentration decreases,
bifidobacteria still can live and reproduce. However, their number also decreases,
approaching the amount of lactobacilli and does not show a significant difference (p
>0,05).

Consecutively, it is safe to assume that in cases when the gut is infected by
Candida species, the decrease in the numbers of obligate anaerobes has a forced
compensatory nature caused by the need to protect the intestine from an acute change
of the redox potential. The decrease in obligate gut microbiome in children reduces
the antagonistic potential to resist virulence factors, especially enterobacteria [17].

We found that the number of commensal E. coli was lower in almost half of the
examined children - 25 (43.8%) who were contaminated with enterobacteria species.
Persistence of Escherichia with reduced enzyme activity was noted in 10 (17,54%)
cases, enterohemorrhagic (EHEC) in 7(12,28%). Commensal E. coli is a major
competitor of EHEC [18 ]. They compete for organic acids, amino acids, and other
nutrients, the exchange of mobile genetic elements [19].

General characteristic of Enterobacteriaceae is acid-resistance. Thus, cultivation
of E.coli occurs at pH 7.2-7.5, K. pneumoniae - at 7.2pH. Enterohaemorrhagic e.coli
can thrive in acidic soils up to pH 4.4 [19]. Therefore, besides competition for
nutritional material that is required for its activity, a constraining factor for the
growth of commensal E.coli may be low gut redox potential that is caused by activity
of conditionally pathogenic flora. Reduction in quantity of commensal E.coli in
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children with colic can be seen as an evidence of competition with other
microorganisms for nutrients, and also can indicate a decrease in intestinal pH to
levels that inhibit reproduction and growth of the e.coli.

Obviously, various low values of redox potential of the intestine that arises
during the life of the pathological flora, may have an inhibitory effect on some
microorganisms and contribute to the growth of others, and disrupt the processes of
digestion of food. Research shows that intestine juice is alkaline: small intestine juice
is pH is 7.5 - 8.0, colon - 7.5 - 8.0, juice of brunner’s glands has 8.0-8.9 pH [20].
This predetermines proper digestion. When gut pH changes to acid, digestion is
interrupted with all following disorder of digestive processes with all its
consequences - gas formation, intestinal spasms, pain, crying, child’s irritability, etc.
The emergence or increase in the concentration of opportunistic flora, especially
fungal (Candida), which grows in a neutral, slightly acidic or acidic environment [21,
22] or presence of Enterobacteriaceae or Enterococcaceae species that produce acids
and/or gaseous products, indicate a shift in gut redox potential.

Klebsiella species, that contaminate the intestine in more than one-third of the
examined children (22 - 38.60%), were K.pneumoniae - 20 (35.09%) and K.oxytoca -
2 (3.51%). Positive correlation was found between K.pneumoniae and Candida r =
0,48, p < 0,1. Klebsiella species have a significant potential for pathogenicity:
persistent, hemolytic and adhesive activity, DNA producer and supression of
phagocytosis [23].

Conclusion

Children with infant colic, have a disorder in the gut microbiome that is
characterized by the increase of the number of facultatively anaerobic bacteria
Proteobacteria, mainly it’s Enterobacteriaceae family; the number of
microorganisms such as Firmicutes, especially those belonging to the family of
Staphylococcaceae; and Candida species. At the same time numbers of obligate
anaerobic bacteria decreases in children with infant colic.

Indirect evidence of the shift to the acid side of gut redox potential are:

- emergence of conditionally pathogenic flora, that is cultivating with neutral or

low gut redox potential (Candida species, ENES);

- reduction of the numbers of representatives of the microflora that produces

organic acids (commensal E.coli, lactobacillus and bifidumflora).
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Anomauin. QyHKYIOHATbHI WIIYHKOBO - KUWKOGL pO31adu, 00 SAKUX BIOHOCUMbCA OUMAYA
KONbKA, € HAUNOWUPEHIUUM CMAHOM ceped Oimell nepuux micayie scumms. B pobomi eueuascs
MIKpOOiOM KUWIKIGHUKA Yy Oimeli 3 Oumsuol0 KOAbKow. Bcmawnoeneno, wo y Oimeil 3 KOIbKOIO
cnocmepieaemvbcsi NOPYUEHHsL 8 MIKPOOIOMI KUWKIBHUKA, WO BUABTSIEMbCA ) 3MEHUEHHT KiTbKOCmI
obnicamuux anaepobie ma 30inbuleHHi pocmy akyrbmamusHux anaepooie muny Proteobacteria,
nepesax)cHo uneHie poounu Enterobacteriaceae ma 30inbuenti KilbKOCmMi MIiKpOOP2aHiZMi8 mMuny
Firmicutes, ocobnuso poounu Staphylococcaceae . Bcmanogneno 30invuieHHs KitbKocmi 2pubis
pooy Candida. Mikpobiom xuwkienuka y Oimeu 3 IHGAHMUILHOIW KOJILKOW XAPAKMEPU3VBABCS
30inbweHHAM Kintbkocmi epamuecamusnux (K. pneumoniae) ma epamnosumusnux (S. aureus)
VMOBHO - namoeeHHux Mmikpoopearnizmie. Ipubu pody Candida (C.albicans) i 30n0omucmuii
cmaginokok (S. aureus) Oyiu HaunowupeHivumu 30YOHUKAMU, WO KOJIOHIZY8ANU KUUKIGHUK.
Cepeo cninbHom, sKi KOHMAMIHYBANU KUWKIGHUK, Nepesaxdcaiu mpu - ma O080KOMNOHEHMHI
acoyiayii yMOBHO — namozeHHUx Mikpoopeauizmie ma cpudie. Hatiuacmiwe epubu pooy Candida
ymeoprosanu acoyiayii i3 S. aureus, K. pneumoniae ma E. faecalis.

Ilosisa 6 mikpobiomi KuwiKieHuka y JIITE€H 3 KOJIBKOIO YMOBHO - HAaTOreHHOi ¢opu,
KYIbMUBYB8AHHs AKOI 6i00Y8AEMbCS 8 HeumpaibHux abo Kuciux cepedosuwax (epudbu pooy
Candida, emmepocemopaciuna Kuwikosa naiuyka) ma 3MeHUleHHs KIIbKOCMI NpedCcmasHUKie
MIiKpoghiopu, Axka eupobnse opeawiuni xuciomu (kKommencanrvha E.coli, nakmobaxmepis ma
Oigioymenopa), € onocepeOKOBAHUM CBIOUEHHAM 3MIUeHHS Pe0OKC — NOMEeHYIany KUUWKIBHUKA 6
KUCIY CMOPOHY.

Knrwowuosi cnosa: oOumsua Koavka, MIKpOOIOM KUWKIGHUKA, YMOBHO - NAMO2EHHI
MiKkpoopeanizmu, epudbu pody Candida, pedokc — nomenyian nomenyian KUMKIBHUKA.
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AHHOIn(llﬂUl. B cmamwve onucan npoekm nujlomHoco MCCJZQ()O@GHM}Z, Ueilbro Komopoco
ABNAEMC OYeHKaA, CcModcem au paspabomanuslii. Hamu eed-pecypc «Cosemuuk 00Ka3amenbHOuU
npoPUIAKMUKYU U CKPUHUH2AY», NPeONdzaiowjuli NepCoOHUPUUUPOBAHHBINL NIAH — OOKA3AMETbHbIX
CKPUHHUH2OB8bLX Meponpuﬂmuﬁ, UsMerums cmepeomun I’lpOXO.?fC()@HMﬂ npoqbuﬂakmuuecmx
oCcMompoe, npu@blllelIz ons YKPAUHCKUX nayuernnoe.

Beb-pecypc  paspaboman  mamu Ha  OCHOBAHUU  OOKA3AMENbHBIX  PEKOMEeHOAyull
AMEPUKAHCKO2O U eeponeﬁcmtx npomoKooe. Hpu 66e0eHUU onpedeﬂeHHblx nepcoraltbHux ()aHHblx,
nayuenm nojiydiaem pekomem)auuu no niawvy npoqbuﬂakmuquKux OCMOmpo6 HA OCHO6€
00KA3AMENbHBIX UCCTIE006AHU. ﬂOHI’lOCﬂe noJjiy4yernus 00KA3aMeIbHbIX peKomeHc)auuL?, nayuernmy
Heobxo00UMo npoﬁmu anKkemupoeaHue 6 OMmMHOUWeHUU 2cOomoeHOoCmu npoxodumb mo unu uHoe
I’lpOgbLUlaKmull€CKO€ O6Cﬂ€006aHu€, ymo oacm Ham 603MONCHOCHIb CpABHUNb USMEHEHUA 6 66160p€
nayuerma.

basa Oannvix Oydem ecenepuposamvcs u 00pabamviéamvCcsi CMAMUCMUYECKU (Yacmoma
8b100pA KAHCO020 Memoodd CKPUHUH2A 00 U NOCLe NOTYYeHUsi OOKA3AMEeNbHbIX PeKOMEeHOAYUl.

Anpo6auuﬂ 3JZ€Kmp0HHOI:Z cucmemsvl CKPUHUHCOB6bLX peKomeHc)aL;uL? nomooarcent OYyeHunb
U3BMEHEHUA 6 20mOo6HOCmMuU nayueHmoe K npoxoofcdenu;o 00KA3aMeNbHO20 npod)uﬂakmuquKozo
cKkpunHunea. HMccredosanue A61semcs akmyaibHbIM 8 NepexooHblil 01 YKpaunvl nepuoo, noxa
omeuecmeeHHOU NpPocpamMMvl CKPUHUHEA euje He CO30aHO0, d pa3paboOmanublil 6e6-pecypc Modcem
ybepeub nayuenmos om HA3HAYeHUll HAYYHO HeODOCHOBAHHBIX MemM0008 00CNIe008AHUI.

Knroueewie cnosa. Cxpunune, cemelinas Meouyuna, UHmepHem pecypcol

Beryniienue.

B Espomeiickon crparernn BcemMupHOM OpraHu3anuu  3ApaBOOXPAHEHMS
«3nopoBre-2020» mnomuepkuBaercss [1], 4TO, HECMOTpPsS Ha TMOJUTUYECKHE U
COIMAJIbHBIC W3MEHEHUs, OOCCICUYCHHsS] 3/I0pPOBbSl JUISI HACEJICHHS  SIBIISACTCS
MIPUOPUTETOM, W NPHOPUTET B 3TOM IUIAHE MPUHAMIECKUT CUCTEME NEPBUYHOMN
MEJIUKO-CaHuTapHOM momomu [2]. PaGora Ha TmIepBMYHOM 3BE€HE JIOJDKHA
0a3upoBaThCsl Ha MPUHIMIAX J0KA3aTEIbHOM MEIULIUHBI, YYUTHIBas PE3yJIbTaThl
MMCIOLIUXCS  IOCIHEAHUX PaHIOMU3UPOBAHHBIX KIMHUYECKUX HCCIEIOBAHUM,
KOTOpbIE UMEIOT BHICOKUW YPOBEHb JI0KA3aTEIBHOCTU B 001aCTH MPOPUIAKTHIECKOM
MEIMIMHBI [2].

OO6mien3BecTHO, uTO TpodrmiakTHKa - oOcHOBa 310poBbs [3]. Ceromns
eBponelickas opranuzanus cemeiiHbix Bpaueitik WONCA Europe, pexoMeHyeT
paccMaTpuBaTh 4eThipe Buaa (dtambl) npodunaktuku [3]. [Ipu sTomM mepBUYHAS
nporIakTUKa TMpejanoaaraeT padoTy ¢ ¢akropamMud pHCKAa W BaKIMHAIIUIO,
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BTOpUYHAs  NpoUIaKTHKAa  MpeaycMaTpUBAeT  CBOEBPEMEHHOE  BBISBIICHUE
3a00eBaHusl (CKpUHHWT), YTO YBEJIMYHMBACT IIAHCHI HA HM3JICUCHHUE, BO HM30CKAHHE
OCJIO)KHEHUI M YJy4YIllIEHWE NPOrHO3a M KayecTBa KU3HU Ui nauueHta [4]. Takue
IIEJTM MOTYT OBITh OOECTHEYEHBI IMyTeM NPOBEACHHS I0KA3aTEIHHOTO CKPUHUHTA
HaceneHusi [4].Ilpu wux pa3paboTke HEOOXOAMMO YYHTHIBATH MEIUIIUHCKUE,
TICUXOJIOTUYECKHE, COIMATbHO-OIKOHOMUYECKHE (AKTOphl B CTpaHe, OCHOBBIBAS
CTPATEeTUI0 CKPUHWHTA HA MPUHIMIIAX JO0KA3aTeIbHOW MEIMIIMHBI U MOTPEOHOCTSIX
MONYJISIIMK, a TaKXke BO3MOXHOCTAX TocyaapcTtBa ux obOecreunth [5-7]. K
COXKaJICHUIO, YKparnHa UMeeT OorpaHuYeHHbIe (PUHAHCOBBIC PECYPCHI ISl POBEICHUS
COOCTBEHHBIX HCCIEIOBAHUM C IEIbI0 pa3pabOTKH HAIIMOHAIBHBIX JTOKA3aTEIbHBIX
CKPUHHHUHTOBBIX pexkoMeHaauuil [8-9]. CoBpeMeHHbIEe pPEKOMEHAAIUMM CKPUHUHTA
BBICOKOT'O YPOBHS JI0Ka3aTesnbHOCTU (YpoBHS A 1 B) B nmporpamme npouiakTuKu U
ckpunHunara CIIHA (USPTFS), u psina pa3BUTBIX €BpPONEHCKUX CTpaH, MOTYT
MOCTYKUTh MPUMEPOM ISl TIJIAHUPOBAHUSI YKPAUHCKOW TOCYAapCTBEHHOW CUCTEMBbI
ckpununra [10-13].

[Tpukazom MuHucrepctBa 3apaBooxpaneHust Ykpaunbsl oT 19.03.2018 Ne 504
"OO0 yrBepxkaeHuu Ilopsiaka mpenocTaBlICHHUS TEPBHYHOM METUITMHCKON MOMOIIH"
OBLT OTMEHEH mpeapinyuil npukas «O aucnancepusanuu HaceneHus» (27.08 2010
No  728), psg pexkoMeHIanMii KOTOporo Oa3WpoBajuMCh HE HAa HaAJISKAIINX
JI0KA3aTeNbHBIX JAHHBIX W BKIIOYAIW DPsii HEMHPOPMATUBHBIX HCClIeOBaHUN ( B
YaCTHOCTH, PYTUHHBIM €XEroAHBIM OOUMHA aHalu3 KpPOBH, aHaju3 MOYH,
dbmooporpaduro u T.4.) [14-15]. OngHako HOBOM CTpaTeruu, OCHOBaHHOW Ha
JI0OKa3aTeIbHBIX PEKOMEHIALUIX, B YKpauHe Tak U He ObLJIO BIPAaOOTAHO JI0 CUX TOP.
Kpome TOro, HEKOTOphIE OpraHU30BaHHBIC TPYMNIbI HaceleHus (B YaCTHOCTHU
YUUTENS, MEJULIUMHCKUN MEepCOHall, paOOTHUKU MHUILEBON MPOMBIIIIIEHHOCTH U Jp.)
€IIe JI0 CUX TMOP BBIHYXKJAEHBI MPOXOIUTH P MATONH()OPMATUBHBIX 00CIICIOBAaHUN B
Ka4eCTBE €KEr0JJHBIX MEIUIIMHCKHUX MPOodhocMOTpoB [16].

B Vkpaune noepue HaceneHus VMHTEpHET-pecypcaM B KayeCTBE HMCTOYHHUKA
uHdopmaiuu B chepe oxpansl 310poBbs pacteT [17]. Tloaromy, KaxkeTcs peanbHbIM,
4TO Ccrnoco0 goHeceHUs: MH(OpPMAIMU C TOMOIIBIO BEO-pEeCcypcoB, MOXKET CTaTh
CPEIICTBOM aJIeKBATHOTO BJIMSHUS Ha BbIOOp TMalMEHTA IUIaHA MPOXOXKICHUU
OTIpEICJICHHBIX CKPUHUHTOBBIX 00cienoBanui [5-6,10].

eab uccaenoBanus.

OueHUTh, KaKUM CKPUHHMHTOBBIM HCCIICIOBAHUSM OTAAIOT MPEANOYTCHHE
xuTenn T. Yxkropoma (YkpamHa) W MoOXeT Ju BeO-pecypc (popmupyromimii
MEePCOHU(PUITUPOBAHHYIO JTOKA3aTEeIbHYI0 MPOTrpaMMy CKPHHHWHTA), W3MEHUTh WX
BEIOOD.

MarepuaJjibl 1 METOAbI UCCJIEOBAHUSA.

Mgl paspaboTanu OHJAH-peCypCc Ha OCHOBE JOKAa3aTEIbHOW MPOTrpaMMBI
USPTFS u 0600111eHHBIX PEKOMEHIAINI BBICOKOPA3BUTHIX €BPOMEHCKUX CTPaH IO/
Ha3BaHueM "COBETYMK J0Ka3aTeIbHOW MPOPUIAKTUKA M CKpUHHUHTA", KOTOPBIA, B
3aBUCUMOCTH OT JIMYHBIX JIaHHBIX MaleHTa (Bo3pacT, IOJd, pOCT, BecC,
HAJM4YME/OTCYTCTBUE  BPEAHBIX  NPHUBBIUEK M CEKCyallbHas  aKTUBHOCTB)
MPENOCTABISAECT MPOrpaMMy CKPUHMHIOBBIX PEKOMEHIALMM, OCHOBAHHBIX Ha
Hay4YHBIX JIOKa3aTelbCcTBax. Hare wuccnenoBanue OyaeT NPOBOAUTHCS Ha 0Oasze
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rOCYJlapCTBEHHBIX M  YaCTHBIX CeMeWHbIX amOymatopuil T.Yxkropojga. B
MCCJIEI0BAHKE IIAHUPYETCS BKIIIOYATh NAMEHTOB cTapiie 18 ner.

JIn3aiiH uccjeg0BaHus.

1. Onenka ocBeJOMIIEHHOCTH NAallMeHTa. B Hayane uccienoBaHus y NalMEHTOB,
MOCEIIAIONINX aMOyJIaTOpUl CEeMEMHONW MEIUIUHBI TOopoa, OyIeT MpenoKeHO
OTBETUTH Ha Borpoc: «Kakue u3 nepeyucieHHbIX HIKe o0cnenoBanuil, mo Bamemy
MHEHHIO, SBISIOTCA HamOojee 1enecoo0pa3sHbIMu Juisi Bac B kauecTBe CKpUHUHTA
(BBIOpaTh U3 MpUIIAraeMoro Crucka)?

[Tanuenty Oyner npeaoKeHO HECKOJIbKO BapUAHTOB U3 CIIMCKAa CKPUHUHTOBBIX
UCCIEOBAaHUM  (BKJIIOYAs TPAJUIMOHHBIE MEPONPUSATHS JTUCIAHCEPU3ALUU U
COBPEMEHHbIE 3aMa/JHble PEKOMEHAAIIMN CKPUHUHTA).

2. [IlaumeHT-OopueHTHpPOBaHHbIE pekoMeHaauun «COBETYMKA CKPUHHHIAY.
[locne BHECEHUS MALIMEHTOM ONPEIEICHHBIX EPCOHATBHBIX TAHHBIX, pa3padOTaHHAs
HaM{d  IporpaMma  NOpPEJOCTaBUT  MHAWBUAYAJIU3HPOBAHHYIO  IIpOrpammy
CKPUHHHIOBBIX peKoMeHJauui (ypoBHs AokazaTelbHOCTH A U B), mpennmaraembix
OOJIBIIMHCTBOM  3alaJHbIX MPOTOKOJOB IAllMEHTaM C  COOTBETCTBYIOIIMMU
rapamMeTpamH.

3. OueHka W3MEHEHMI MOTMBAalLMM ManueHTta. Ilocne TOro, Kak NamUeHT
noJiyuuT uHpopmanuio «CoBETUYHKa», €My HYXHO OYyJeT NMOBTOPHO OTBETUTh Ha
BOIIPOCHI, YKa3aHHbIE B IyHKTE 1.

4. Anamu3 nonydeHHBIX pe3yapTaroB. [locnme 3aBepmenus ompoca y Hac
MOSIBUTCA BO3MOXHOCTb CpPAaBHUTh OTBEThl MNAIMEHTa O W IMOCJE MOJy4YEeHHs
MEPCOHANIBHBIX TOKA3aTeJIbHBIX CKPUHHUHTOBBIX PEKOMEHIalluM.

5. OrtnpaneHHbli KOHTposib. Yepe3 3-6 MecsaueB IUIAHUPYETCS OLECHUT,
BBINIOJIHWJIM JIM TaUUMeHThl pekoMeHjgauuu «CoBeTunka» (MpOLLIM JIK OHH
MPEAJIOKEHHBIE TPOTrPaAMMOi I0Ka3aTENbHbIE UCCIIETIOBAHMUS).

Pe3yabTarsl HCcIe10BAHNS.

Ha ocHOBE OTBETOB IIalMEHTOB Ha BOIPOCHl JO M IIOCIE IOJYYCHUS
IIEPCOHAIM3UPOBAHHOIO CIIHUCKA CKPUHHUHIOBBIX PEKOMEHJAIM, OCHOBAHHBIX Ha
Hay4yHBIX J0Ka3aTeJbCTBaX, 0a3za AaHHbBIX OyneT GopMUPOBATHCA U 00padaThIBATHCS
CTaTUCTUYECKH (4aCTOTa BbIOOPA Ka)KAOr0 METOJ1a CKPUHHUHTA /10 U I1OCJIE MOJIy4YEHHUs
J0Ka3aTEJIbHBIX PEKOMEHIAIUI).

3ak/r04YeHne U BLIBOJBI.

VYkpanHa nepexuBacT nepuoi peOopMUPOBAHUS CUCTEMBI 3/IPAaBOOXPAHEHUS U
Bce ee cdepbl NOIEKAT H3MEHEHUSAM, B YAaCTHOCTH, HEOOXOAHWMO CO3AaTh
NPENNOChUIKM Ui TMPOTpaMMbl  TOCYAApCTBEHHOTO CKpPUHHMHTA. Ampodanus
MPEIIOKEHHOW aBTOPAaMHU 3JIEKTPOHHOM CUCTEMbI PEKOMEHJAIMI CKPUHHUHIA, MOXKET
IIOMOYb OLEHUTh W HW3MEHUTh OTHOUIEHWE NAIMEHTOB B OTHOILIEHWU psaa
npOQUTAKTUIECKUX MEPOTIPUSTHI, U B «IIEPEXOIHBIN MEPHO]], TOKA OTEYECTBEHHOM
pOrpaMMbl CKPUHHHMHIA €I€ HE CO3/1aHO, YOepeub UX OT IPOXOXKACHHUS HAy4yHO
HEOOOCHOBAHHBIX METOJIOB 00CIIEJOBAHUM.

Jlureparypa
1.Health 2020. A European policy framework and strategy for the 21st century /
[World Health Organization]. — Copenhagen : WHO Regional Office for Europe,

ISSN 2523-4692 54 www.modscires.pro



e
Modern scientific researches Issue 13/ Part 2*"5& i“’g‘
2013.- 181 p

2.AHanu3 NpensTCTBUN HA IMYTH PA3BUTHS CUCTEMbI NEPBUYHOW MEIUIIMHCKOM
MOMOIIY B YKpawHe ¥ BO3MOKHBIC MTOAXOAbI K uX npeononenuio / [B.M. Jlexan, JI.B.
Kpsiukosa, E.B. bopsunko, B.B. Bonuek] // Meauuunckue nepcnekTussl. - 2016. - T.
XXI, Ne 2 (u. 1). - C. 9-16.

3.Martins, C., Godycki-Cwirko, M., Heleno, B., Brodersen. (2018). Quaternary
prevention: reviewing the concept. Eur J Gen Pract., 24 (1): 106-111.doi: 10.1080 /
13814788.2017.1422177

4.Jlexan B.M. Jloka3zaTenbHas npoduiakTuka B padoTe Bpaya oOUIel MpakTUKU
- cemeiioro Bpaya / Jlexan B.M., Kpsiukosa JI.B., I'punienxo JI.A. // CoBpemeHHbIe
MEIUIIMHCKHE TeXXHOJIOTUH. - 2017. - Ne 4. - C. 60-66.

5.CKkpuHUHT B NIEpBUYHONU Tomomy. KnuHMYeckas HacTaHOBAa, OCHOBaHHAs Ha
nokaszarensctBax. MO3 Ykpaunsl. -2018.

6.Ponp mepBUYHOrO 3BeHA B OpraHU3AMK MPOGUIAKTHUYECKUX MEPONPHUITHIM,
OCHOBaHHBIX Ha Jioka3arenbcTBax ./ B.M. Jlexan, JI.B. Kpsukopa, B.l. KonecHuk,
JI.A. T'punieno // CEMEMHASI MEJIMITHA Ne5 (79) / 2018. C.27-31.

7.YctuaoB A. B. Pedopma mnepBuyHOM MeauiuHckor mnomomu - 2013:
COBPEMEHHOE COCTOSIHUE, TpoOsieMbl, myTu pemrenus / B. Ycrunos // YkpauHckwuii
MeTUITMHCKHM xypHaIL. - 2013. - Ne 5 (97). - C. 24-27.

8. ANTOPUTM pealu3alil  OPraHU3aAIMOHHO-YKOHOMUYECKUX MPEANOCHUIOK
J0KA3aTeIbHOTO CKPWHHWHTA W JICUeOHOTO MEHEKMEHTa B MpeaeiiaX ydpekICHHMA
3npaBooxpaHeHus Tpex ypoBHeil. / B. Camoxoxacekuii, B. JI. CmupnoBa, H. 4.
[Manunmun, b. A. Tonsiuenko // BecTHHK COUMaJIbHOM TUTHEHBI M OpraHU3aluu
3npaBooxpaHeHust Ykpaunsbl. 2019. Ne 1 (79). C. 34-43.

9. Jlexan B.M. CpaBHUTENbHBIN aHAIN3 MOJIX0I0B K poduiiakTrke B EBporie u
VYxpaune / B.H. Jlexan, JI.B. KpsukoBa, A.Il. Makcumenko [u np.] / Ykpauna.
3n0poBbe Hatuu. - 2017. - Ne 3. - C. 159-165.

10.[lokazarenpHoe ~ OOOCHOBaHHWE  CKPUHUHIOB B TEPBUYHOM  3BEHE
3npaBooxpanenus. / A.I'. Ily3anosa //. UckycctBo neuenus. // No7-8 (123-124) 2015.

11.NICE guidance / National Institute for Health and Care Excellence
[Electronic source]. - UK .: 2019 .: https://www.evidence.nhs.uk/search?q=screening

12. U.S. Preventive Services Task Force Recommendations / U.S. Preventive
Services  Task  Force [Electronic source]. - USA .. 2016
https://www.uspreventiveservicestaskforce.org/Page/Name/uspstf-a-and-b-
recommendations/

13. The Finnish Medical Society Duodecim / Duodecim [Electronic source]. -
Finland .: 2019 .: https://www.duodecim.fi/english/products/ebmg/

14 Ilpuka3 MunucrepctBa 31paBooxpaHeHuss Ykpaunbl Ne 504 ot 19 mapra
2018 "OG6 yrBepxkaenun Ilopsaka mnpegocTaBiICHUS MEPBUYHON METUIIUHCKOM
rmomoIu".

15.1Tpuka3 MunuctepcTBa 3apaBooxpaHeHuss Ykpaunbl Ne 728 ot 27 aBrycra
2010 roga «O nucnaHcepU3aluy HACETICHUS.

16. Ilpukaz MunucrepcTBa 31paBooxpaHeHust YkpanHbsl Ne246 ot 21 mas 2007
roja. 17. Kolesnyk, Shushman-Internet resources as factors of increasing awareness
of patients concerning healthy lifestyle and evidence-based screening

ISSN 2523-4692 55 www.modscires.pro



e
e
A

e
Modern scientific researches Issue 13/ Part 2 O ‘%

recommendations /P.Kolesnyk,[.Shushman // Bratislava: 24WONCA Europe
Conference.-2019.- P.26-29.

References

1.Health 2020. A European policy framework and strategy for the 21st century / [World
Health Organization]. — Copenhagen : WHO Regional Office for Europe, 2013. — 181 p

2.AHanu3 MpEensITCTBUM Ha MYTH PA3BUTUSA CUCTEMBI MEPBUYHON MEIUIIMHCKOM MOMOIIM B
YKpauHe U BO3MOXHBIE NOAX0Abl K uX mnpeogonenuto / [B.M. Jlexan, JI.B. Kpsukosa, E.B.
bopsunko, B.B. Bomuek] // Meaumuackue nepcnekTuBsl. - 2016. - T. XXI, Ne 2 (4. 1). - C. 9-16.

3. Martins, C., Godycki-Cwirko, M., Heleno, B., Brodersen, J. (2018). Quaternary prevention:
reviewing the concept. Eur. J. Gen. Pract., 24 (1), 106-111. DOI: 10.1080/13814788.2017.1422177

4. Lekhan, V.M., Kryachkova, L.V., & Hrytsenko, L.O. (2017). Dokazova profilaktyka v
roboti likaria zahalnoi praktyky — simeinoho likaria [Evidence prevention in the work of a general
practitioner — a family doctor]. Suchasni medychni tekhkhnolohii — Modern Medical Technologies,
4, 60-66 [in Ukrainian].

5.(2018). Skryninh u pervynnii dopomozi. Klinichna nastanova, zasnovana na dokazakh
[Screening in primary care. Evidence-based clinical guideline]. MOZ Ukrainy— Ministry of Health
of Ukraine [in Ukrainian].

6. Lekhan, V.M., Kriachkova, L.V., Kolesnyk, V.I., & Hrytsenko, L.O. (2018). Rol pervynnoi
lanky v orhanizatsii profilaktychnykh zakhodiv, zasnovanykh na dokazakh [The role of the primary
link in the organization of preventive measures based on evidence]. Semeynaya meditsyna — Family
Medicine, 5 (79), 27-31 [in Ukrainian].

7. Ustinov, O.V. (2013). Reforma pervynnoi medychnoi dopomohy — 2013: suchasnyi stan,
problemy, shliakhy vyrishennia [Reform of primary health care — 2013: current status, problems,
solutions]. Ukrainskyi medychnyi chasopys — Ukrainian Medical Journal, 5 (97), 24-27 [in
Ukrainian].

8. Samokhodskyy, V.M., Smirnova, V.L., Panchyshyn, N.Ya., Holyachenko, B.A. (2019).
Alhorytm realizatsii orhanizatsiino-ekonomichnykh peredumov dokazovoho skryninhu ta
likuvalnoho menedzhmentu v mezhakh zakladiv okhorony zdorovia trokh rivniv [Algorithm of
realization of organizational and economic preconditions of evidence-based screening and medical
management within three-level health care institutions]. Visnyk sotsialnoi hihiieny ta orhanizatsii
okhorony zdorovia Ukrainy — Bulletin of Social Hygiene and Health Care Organizations of
Ukraine, 1 (79), 34-43 [in Ukrainian].

9. Lekhan, V.M., Kryachkova, L.V., & Maksymenko, O.P. (2017). Porivnialnyi analiz
pidkhodiv do profilaktyky v Yevropi ta Ukraini [Comparative analysis of approaches to prevention
in Europe and Ukraine]. Ukraina. Zdorovia natsii — Ukraine. The Health of the Nation, 3, 159-165
[in Ukrainian].

10. Puzanova, O.H. (2015). Dokazove obhruntuvannia skryninhiv u pervynnii lantsi okhorony
zdorovia [Evidential justification of screenings in the primary health care]. Mystetstvo likuvannia —
The Art of Treatment, 7-8, 123-124 [in Ukrainian].

11. NICE guidance. National Institute for Health and Care Excellence. UK. (2019). Retrieved
from: https://www. evidence.nhs.uk/search?q=screening

12. (2016). U.S. Preventive Services Task Force Recommendations. U.S. Preventive Services
Task Force. USA. Retrieved from: https://www.uspreventiveservicestaskforce.
org/Page/Name/uspstf-a-and-b-recommendations/

13. (2019). The Finnish Medical Society Duodecim. Duodecim. Finland. Retrieved from:
https://www.duodecim.fi/ english/products/ebmg/

14. (2018). Pro zatverdzhennia Poriadku nadannia pervynnoi medychnoi dopomohy[ [On
approval of the Procedure for providing primary health care]. Nakaz Ministerstva okhorony
zdorovia Ukrainy — Order of the Ministry of Health of Ukraine No. 504 [in Ukrainian].

15. (2010). Pro dyspanseryzatsiiu naselennia [On medical examination of the population].
Nakaz Ministerstva okhorony zdorovia Ukrainy — Order of the Ministry of Health of Ukraine No.

ISSN 2523-4692 56 www.modscires.pro



2]

Modern scientific researches Issue 13/ Part 2 OF

728 [in Ukrainian].

16. (2007). Pro zatverdzhennia Poriadku provedennia medychnykh ohliadiv pratsivnykiv
pevnykh katehorii [On approval of the Procedure for conducting medical examinations of certain
categories of employees]. Nakaz Ministerstva okhorony zdorovia Ukrainy — Order of the Ministry
of Health of Ukraine No. 246 [in Ukrainian].

17. Kolesnyk, Shushman-Internet resources as factors of increasing awareness of patients
concerning healthy lifestyle and evidence-based screening recommendations
/P.Kolesnyk,I.Shushman // Bratislava: 24WONCA Europe Conference.-2019.- P.26-29.

Abstract. Timely detection of diseases, the second stage of prevention, increases the chances
of cure, in order to avoid complications and improve the prognosis and quality of life for patients.
Such goals can be achieved by conducting evidence-based screening of the population. While state
screening programs developing, it is necessary to take into account all medical, psychological,
socio-economic factors of the local population, etc. and justification of the choice of screening
methods based on the principles of evidence-based medicine. Unfortunately, Ukraine has limited
financial resources to research local evidence-based screening recommendations.

Screening recommendations, with a high level of evidence (indicated as level A and B
evidence) which are used in most European countries, can be considered as a good example for the
further development of the Ukrainian state screening system.

In Ukraine, public confidence in Internet resources as a source of information in the field of
health care is growing. Therefore, it seems realistic that delivering information by using web
resources can influence patient's choice for certain screening examinations undergoing.

Aim. To assess which screening tests are preferred by residents of Uzhgorod (Ukraine) and
whether a web resource (which forms a personified evidence-based screening program) can change
their choice.

Materials and methods. We have developed an online resource based on the evidence-based
USPTFS program and generalized recommendations from highly developed European countries
called the "Evidence-Based Prevention and Screening Advisor", which, depending on the patient's
personal data (age, gender, height, weight, presence / absence of bad habits and sexual activity)
provides a program of screening recommendations based on scientific evidence. Our research will
be conducted on the basis of public and private family outpatient clinics in Uzhgorod. The study is
planned to include patients over 18 years of age.

The results. Based on the patients' answers to questions before and after receiving a
personalized list of screening recommendations, the database will be formed and processed
statistically (the frequency of choosing each screening method before and after receiving evidence-
based recommendations).

Conclusions. Ukraine is going through a period of reforming the health care system and all
its spheres are subject to changes, in particular, it is necessary to create prerequisites for a state
screening program. Approbation of the electronic system of screening recommendations proposed
by the authors can help to assess and change the attitude of patients towards a number of
preventive measures, and in the "transitional" period, while the domestic screening program has
not yet been created, to protect them from undergoing scientifically unfounded examination
methods.

Key words. Screening, family medicine, I-net resources.
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PERFORATION OF THE GALL BLADDER WALL IN PATIENTS WITH
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Anomauun. B cmamve paccmampugaromces co8pemeHuble N00X00bl K 1e4eHuio nepumonuma,
Bbl36AHHO20 OCMPBIM XOJIEYUCIIUNOM.

Aemopul ananuzupyiom pesynrbmamol jgedeHus 160 O0NbHLIX ¢ HCENYHLIM NEPUMOHUMOM.
HKenwun 105. Myosxcuun 55. Obvém onepayuti. omxpvimas xoaeyucmakmomus (X3) canayus,
OpeHuposanue OPIOWHON NOLOCMU, 1anapockonudeckas xoaeyucmaxkmomus (JIX3) canayus,
OpeHuposarue OPIWHOU NOJOCIU.

B pesynomame onmumanvho2o ucnonb3o8anus aiopumma ie4eHus HCENUHo20 nepumoHuma
C UCnoibzoeaHuem HeUuH6A3UBHbLX M€m0()08, C60E€6PEMEHHOCMU 6bINOJIKEHU pelanapontomuu,
agmopam yoanocsb CHU3UMb NOCICONEPAYUOHHYIO TeMATbHOCHb 00 15,2%.

Knroueevie cnoea: nepgopayus Hcénunoco ny3vips, OCMPbIL XOJLEYUCTIUM, HCETUHBLU
nepumonum.

Beryniienue.

AKTyaJbHBII B TEUYEHUE TOCICIHUX JECATUIICTUN HHTEPEC XUPYProB K
npobJieMe JieueHus: O0JIBHBIX C OCTPBIM XOJEIUCTUTOM, OCJIOKHEHHOM Tiepdoparueit
CTEHKH >KETUHOTO MY3BIPs, MPEKIE BCETO, TIKECTHIO COCTOSIHUS OOJIbHBIX, BUCOKOM
JETaNbHOCTBIO TMPU Pa3BUTUM TEpUTOHMTA Tocie omnepauud (1,2,3,4,5,6).
JleTanbHOCTh MPHU NAHHOW MATOJIOTUU SBIAETCS OYEHb BBICOKOM M COCTABISAET OT
20,6% nmo 37,4%. Msl B cBoeil paboTe MNPHUACPKUBAINCH KIACCH(PUKAINH
neputonuta o B.C. CasenveB, M.U. ®unumonosum, b.P. I'ensdanmom, 2000 u
kinaccudukanuu nepdoparuu cteHku xxémaroro my3sips mo C.I1. démoposy (1934r.)
u O. Niemeier (1934r.), (Ta6.1).

Taouauna 1.
Pacnpenenenue 00abHbIX 0 kaaccupukanun C.I1. @énopona (1934r.) u O.
Niemeier (1934r.)
Buo nepgopavuu Kon-60

Xponunueckas nepdoparnus (I Tum) ¢ hopMupoBaHUEM CBHUIIA

; 67 (41,8%)
KCIITYHOT'O ITY3BIPs

ITogocTpas nepdoparus (11 Tum) ¢ ucxomoM B mepunmy3sIpHbId adctece | 61 (38,2)

Octpas nepdopanus (Illtun) ¢ pazBuTHeM pacnpocTpaHEHHOTO 32 (20%)
IIEPUTOHUTA

Bcero: 160 (100%)
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Cpenu HE3HAUMTETHLHOTO KOJMYECTBa KIAacCU(UKAIUN KETUHOTO MEPUTOHUTA
3acmyKuBaeT BHUMaHus kiaccubukarmus T.A.Mamorunoir (1973), koropas
pas3nyaeT IMPOPBIBHOM M NPONOTHOW JKETYHBIM NEPUTOHUT, B CBOIO OYEpElb,
KOTOpBIE JIEATCS Ha OTPAHUYEHHBIN U pa3InToi (pacnpoCTpaHEHHBIN MO MMOCIEAHEN
kinaccupukanuu). Pa3nuroil M orpaHUYEHHBIA TMEPUTOHUTH HMEIOT 3TAIHOE
pa3BUTHE: OCTPBIN, IOJOCTPBIM U XPOHUYECKYIO CTAIUIO.

eanb uccaenoBanus

- OIIpElNENICHUE pPalMOHAJIbHONW XUPYPIMYECKOW TAKTHUKM B CUTyaLMsIX
neppopaluy CTEHKH KETYHOTO My3bIPs Y MALIUEHTOB C OCTPHIM XOJIEIIUCTUTOM.

MartepuaJibl M MeTObI HCCJIEI0OBAHUS

Hamu u3ydeHbl 0COOEHHOCTH KIMHMYECKOTO TE€YEHHS, YCKIAIHEHb, Pe3yJIbTaT
XUPYPruyHOro JiMKyBaHHS B 160 OosbHBIX C mnepdopanuell CTEHKU KETYHOTO
My3bIpsi, KOTOPbIE HAXOIUIUCh B O1€CCKOM 00JIaCTHOM KJIMHUYECKOM MEIUIIMHCKOM
uenrpe B nepuo 2014-2020 pp.

Ha ceronnsamHuil 1eHp B IMarHOCTUKE Nepdopaiuy CTEHKU KETYHOTO My3bIps
y TalUMeHTOB C OCTPhIM  XOJELHMCTHUTOM 3HAYUTENbHAas pOJIb  YAEISETCS
nuHamudeckuMm Y3U, namapockonuu, koMmmnbioTepHoin ToMorpaduu (KT) OpromrHoit
MOJIOCTH C KOHTpAacTHBIM ycwieHHeM. JKenmmH Obuto 105 (65,6%), myxuuH 55
(34,4%). Bospact OomnbHbIx KoneOancs ot 20 mo 80 mer, 57 xBopux (36,1%)
COCTAaBWIM JMIAa IOXHWJIOIO M CTApPYECKOro BoO3pacTa. B 3KCTpEeHHOM mnopsake
noctynuio 136 (86,1%) OGonbubix, 22 (13,9%) rocnutaiu3upoBaHbl B IJIAHOBOM
NOpsIZIKE. DKCTPEHHbIE OOJBHBIE MO CPOKAM JIOCTABKH B CTALlMOHAP PacHpeeININCh
cieayromum odpazoM: 10 24 u nocrynuio 38 (24%), nocne 24 4-120 (76%), uro,
KOHEYHO >K€, OTpa3ujioCh Ha CpOKax W Moj KoHel JedeHus. [lepuToHHT, Kak
OCJIOKEHUE Xojeructuta, Habmoxancs B 150 cioydasx (94,9%), xak pe3ynbTaT
nepdopanun CTCHKU KETIHOTO MY3bIpsA ¥ 5 (3,2%). Kanbkyné3HbmiA XONSIUCTHT
oo y 146 (92,4%) GonbHbIX, v 14 (7,6%) Oe3xkamennbiid. JKenTyxa ¢ XOJAHTUTOM
pa3Bwiach npu KETUHOM rmieputonutre y 47 OonbHbIX (29,7%). Ilokazatenu
owmpyOuna konebamuch ot 25 go 200 mxmonb / 1. B kommiekc JseueHus
BKJIIOYAJIACh MHTEHCHBHAS MPOTUBOBOCHANIUTENbHAS Tepanus (1iedaaocrnopuHbl 4-ro
MOKOJICHHSI, KapOameHeMbl, METPOHU/Ia30] BHYTPUBEHHO), JE3WHTOKCHUKAI[MOHHAS,
masmadepes.

[Io xapakTepy BOCHAJUTENBHOTO Tpolecca OOJIbHBbIE — pacpe/iesiCHbI
CICAYIOMMM 00pa3oM: XPOHUYECKHI  KaJdbKyJIbO3HUM  XOJNEUUCTUT y 22,
(GIerMOHO3HBIN  XONEMUCTUT y 79, raHrpeHo3neii y 57 OonbHbix. [lo
pacnpocTpaHEHUIO MepUTOHUTA: MeCTHBIN y 116 GonbubIX (73,4%) (OrpaHUYEHHBIN
103 (88,8%), neorpanmuenusiii 13 (11,2%), pacmpocTpaHeHHblii y 42 OOJbHBIX
(26,6%), o xapakTepy 3KccyAaTa: KEMUHbIN y 24 O0JNbHBIX, CEPO3HO-KETUHBIN y 78
THOMHBIN B 56 O0OJBbHBIX.

Knunuka pasBuBaroierocst KETYHOro NEPUTOHUTA Crienu(pruYecKas, B OTIHUNE
OT THOWHOTO MEPUTOHMUTA, TAK KakK JIEHKOIMTO3 U CABUT (POPMYJIbI BIEBO Y HAIINX
OOJIBHBIX Pa3BHIKCH Yepe3 1-2 CyTOK Iocie pa3BUTHsS MEepUTOHUTA. B auarHocthke
nomoraet ¥Y3U auarnoctuka, y 15 G0JbHBIX TUArHOCTUPOBAHO HAJIMYUE CBOOOIHOM
’KHUJIKOCTU B OpromHoil mojoctu. B 3 ciydasx auarno3 ycranonieH no KT OpromiHoit
mosoctH (1ab 2.).
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Taoaunsa 2.
BapuaHThI BMeIIATEJIBCTB 110 CPOKAM MX BbINOJHEHUS IIPH OCTPOM
X0JICLMCTUTE, OCJT0KHEHHOM nepdopanmei sKETIHOT0 My3bIps.

Bun onepanuun OkctpenHas| Cpounas OtctpouenHasi, Bcero

OTKpbITast TpAAULIMOHHAS 36 2 2 40
xonenucTIkToMus (OXE),
JPEHUPOBAHUE OPIOITHON MOJIOCTH

Jlanmapockonuueckas 100 0 20 120
xonenuctIkromus (JIXE),
JPESHUPOBAHHUE OPIOIIHOM ITOJIOCTH

Bceworo 136 2 22 160

Penanaporomus y Hamux OonbHBIX TpoBeneHa y 12 maument (7,6%). Ilo
MOBOJY MECTHOTO XETUYHOTO MEPUTOHUTA PETANapOTOMHUIO BBHIMOIHWIA 6 OOJBHBIM,
MIPU PACIIPOCTPAHEHHOM 6 XBOPHX.

[Ipu pemanmapoToMuu TO TOBOAY MECTHOTO WM MECTHO PacCIpOCTPAHEHHOTO
KETYHOTO TEPUTOHUTA B TMEpPBbIE Yachl M JlaXKe TMepBble CYTKH, KOIJa HE
ompezaensiercss  aOJJOMHUHAJIBHBIM ~ CENCUC, a  BOCHAIUTEIbHO-IECTPYKTHUBHBIC
M3MEHEHHUS B CTEHKE JKEIYHBIX MPOTOK WIM B MAapeHXUME MEYEHH HE BBIPAKEHBI U
COCTOsIHME OOJILHOTO TIO3BOJISIET TMPOBECTH pACHIMPEHUE BMEIIATEIbCTBA, OHO
ABJIsIETCS O€3YCIOBHO ONPaBIaHHBIM U OOOCHOBAaHHBIM.

[Ipu KETYHOM MEPUTOHUTE B MOCIEONEPAIMOHHOM Tieproe ymepno 23 u3z 160
00nbHBIX, cocTaBuiio 14,4%. OCHOBHBIM €IOCOOOM MPOGUIAKTUKUA CMEPTHOCTH Y
MAIMEHTOB ¢ mepdopanreil CTeHKH >KETYHOTO IMy3bIpSd U Pa3BUTHEM MEPUTOHHUTA
SBIISIETCS arpeCCUBHAs TaKTHUKa BEJEHUS TAIEHTOB C MPOBEJACHHEM SKCTPEHHBIX
OTIEpaTHUBHBIX BMEIIATEIHCTB, BEIKIIOYCHHEM BO3MOXKHOCTH CITy4aifHOTO HApyIICHUS
[[EJTOCTHOCTH YKEITYHBIX TPOTOKOB.

Takum oOpa3zom mepdopaius CTEHKH >KETYHOTO MYy3bIpsS y TMAIMEHTOB C
pa3iauuHbIMH (POPMAMHU OCTPOTO XOJELMCTUTA, HECMOTPS Ha YCIEXU XUPYPTUU U
aHEeCTE3UOJIOTUH, MPOJIOJIKAET OCTABAThCS OJHUM M3 TSDKEJIBIX OCJIOKHEHUI BTOpOMH
[0 YaCcTOT€ XUPYPrMUECKHUX BMEIIATENIbCTB Marosiorud B Mupe. C LEeabl0 paHHEH
JIMarHOCTUKM  TEpUTOHMTA I[IOKAa3aHO IMpoOBeAeHHEe JuHamuueckoro  Y3U,
nanapockonuu 1 KT OpromHol monoctd. ONTUMAaNbHBIM MPU PEJanapoOTOMUU 10
MOBOJTY JKE€TYHOTO NIEPUTOHUTA SIBIISIETCS JIMKBUIALUS WM OTTPAaHUYEHUE UCTOYHUKA
HNEPUTOHUTA, JPEHHPOBAHHUE OOIIEro MEJIYHOrO MPOTOKA U TOHKOTO KHIIEYHHUKA,
caHanusi ®  JPEHUpPOBaHHWE  OpPIONIHOM  TOJOCTH, TpU  HEOOXOIUMOCTH
MPOrpaMMUPOBAHUS PEBU3UA U CaHALMs OPIOUTHOM MOJIOCTH.

BriBoaLI

[IpoBeneHne HKCTPEHHBIX OMEPATHBHBIX BMEIIATEIHCTB HA PAHHUX CPOKAX
pa3BUTHs KETYHOTO MEPUTOHUTA Y TMAIKUEHTOB C OCTPHIM XOJICIUCTHUTOM SIBIISICTCS
paloHaJIbHBIM PEIICHHEM BOMPOCA CHUXKCHHSI YPOBHS CMEPTHOCTH TALMEHTOB Yy
ATOM KaTeropuu OOIbHBIX.

CrouT mnpuuepKuUBaThCid CTAHJAPTHOIO IMOAXOAA B JICUEHUU TNAIMEHTOB C
OCTPBIM  XOJICLUCTUTOM, TpoBeaeHueM JIXD, ¢ BO3MOXHBIM  MEPEXOIOM
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(koHBepcHuel) ONmepaTMBHOTO BMENIATENIbCTBA, YTO MOMOXET yCOBEPIIEHCTBOBATH
METOJMKY BEACHUS OOJTBHBIX C OCTPHIM XOJIEIUCTUTOM, OCIIOKHEHHBIM TTephoparmeit
€ro CTEHKH.
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Abstract. The article discusses modern approaches to the treatment of peritonitis caused by
acute cholecystitis.

The authors analyze the results of treatment of 160 patients with biliary peritonitis. Women
105. Men 55. Scope of operations: open cholecystectomy (CE) sanitation, drainage of the
abdominal cavity, laparoscopic cholecystectomy (LCE) sanitation, drainage of the abdominal
cavity.

As a result of the optimal use of the algorithm for the treatment of biliary peritonitis using
non-invasive methods, the timeliness of performing relaparotomy, the authors managed to reduce
the postoperative mortality rate to 15.2%.

Key words: perforation of the gallbladder, acute cholecystitis, biliary peritonitis.
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Annomayusn. B pabome nposeden ananuz KiuHU4ecKo2o medenus 6HeOOIbHUYHOU NHEBMOHUU
y Oemelti Ha ¢hoHe 1lododeduyuma, a maxice npu ONMUMATLHOM COOEPAUCAHUU 100A 8 OP2aHU3Me.
Ilokaszano, umo Hedocmamounoe 1l000obecneyeHue cnocoocmayem boiee MmsHceromy MmedeHuro ¢
BbIPANCEHHBIMU NPUSHAKAMU UHMOKCUKAYUU (ceKmuyeckas memnepamypa, obwas ciabocmo, 60au
8 Jcugome, MOWIHOMA), XAPAKMePU308aioCh ONUMENbHbIM JUXOPAOOUHBIM NEPUOOOM, MAANCENbIM
PeCnUpamopHuiM CUHOPOMOM (00bIWKA C yHacmueM 8CNOMO2AMeNbHOU MYCKYI1Amypbl, CHUNCEHUEM
camypayuu, HeoOXO00UMOMMbIO 8  KUCA0pOOOmMepanuu), pazeumuem Kapouo8acKyJIAPHO20
CUHOpOMA 8 8UOe MAXUKAPOUU, 0CAAbNIeHUU CepOeyHbIX MOHO8, AKPOYUAHO3A, NPOOOIHCUMENbHOU
eocnumanuzayueu 6 cmayuonape (p<0,05). V oemeii ¢ uiooooedpuyumom meueHue nHeBMOHUU
00CMOBEPHO Yauye COnpo8oAHCOANOCH Pa3eumuem SHOUHO-1e204Hblx ocaodcHenutl (p<0,001).

Knroueevie cnosa: snHebonbHuuHas NHEBMOHUSL, U0000eduyUm, Meouara tooypuu, oemu

Beryniienue.

B crpyktype gerckoit 3a00JI€BaEMOCTH U CMEPTHOCTU  MPOJOJDKAIOT
JUANPOBATH BOCIAIUTEIbHBIC 3a00J€BaHUS OpPraHOB [bIXaHWSA, B YaCTHOCTH —
NHeBMOHUU. EsxerogHo B mupe HacuuthiBaeTcss >150 MIIH cilydyaeB IMHEBMOHUU
cpeau aereit ot 0 1o 5 mer xu3HMU, BKIOYas 20 MIIH CIydaeB, KOTOpbIE TPEOYIOT
rocrnuTanu3amnuu [1; 2].

HeB3upass Ha 3HAUUTENIBHBIC YCIEXU, JOCTUTHYTHIE B W3YUYEHUU IMATOTEHE3a,
JMarHOCTUKM U JICYCHUU BHEOOJIHLHUYHONW ITHEBMOHHH, HEKOTOpPHIE AacCIEKThl €€
pa3BUTUS, a TaKXe€ THKECTh TEYEHUS U  MPOTPECCUPOBAHUS  OCTAIOTCS
JTUCKYCCUOHHBIMU. OJTO BEAET K TOHMCKY HOBBIX MAapKEPOB TSXKECTH TEUCHUS
IMHEBMOHUWH, BBISIBICHUS KOMOPOWJHBIX COCTOSIHMM, W3y4€HUE WX BIMUSHUS Ha
opranusM pebenka. Tak, OrpoMHOE BO3JICHCTBUE HA OPTaHU3M OKa3bIBaeT Jeduimra
fio/a, 0COOCHHO y HaceNeHUs, TPOKUBAIOIIETO B YCIOBUAX HOMHOM dHAEMHH [3].

OCHOBHOM TeKCT

ITon mamuM HaOII0IeHHEM Haxoauiock 160 gereit B Bo3pacte ot 3 mo 17 jer,
MpeOBIBAOIINX HA CTAlMOHAPHOM JICUCHHH C JHArHO30M «BHEOOJbHUYHAS
naeBMoHus» (BII).

B 3aBucumocTu ot HomHoro obecrieueHus Bce MAlMEHThl ObUIM TMOJAEJIEHbI Ha
nBe rpynnsl. Kpurepuem pacnpesenenus maileHToB OCHOBHOM TPYIIbI MOCTYKUIIO
CTeNneHb HOJHOMW O0OECIEUYEHHOCTH OpraHu3Ma, KOTOpOE€ OILIEHMBAJIOCh B
COOTBETCTBUM C PE3yJIbTaTaMH  ONpeeSieHUs Ho/la B MOY€ M U3YyYEHHUS] METUaHBI
nonypuu (Me) [4]. Ilepyro rpynny (I rp.) cocraBmim 56 mamumentoB ¢ BII ¢
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ONTUMAJILHBIM MOJHBIM obecrniedeHrneM (MeauaHa omypuu cocraswia 154,6 (125,0;
167,85) mxr/m); Bropyto (II rp.) rpynmy — 104 neteit ¢ HEAOCTATOYHBIM HOIHBIM
obOecrieuenneM (Mmenuana uomypum coctaBmwia 48,2 (35,65; 71,65) wmkr/m), 9to
CBUCTEIBCTBYET O Je(UIIUTE 0]]a B OpraHu3MeE.

Cpennuii Bo3pact nauueHToB | rpynmnel coctaBuin 7,5 + 3,7 ner, a nereit Il
rpynnsl — 7,8 £ 3,7 ner (p>0,05).

Y Bcex MaluMeHTOB OTMEYaloCh OCTpO€ Hayalo 3a00JIeBaHUsA, KOTOpOe
COTNIPOBOK/JIAJIOCH TOBBINIEHUEM Temriepatypsl Tena y 51 (91,1 %) u 100 (96,2 %)
nereit [ u Il rpynnsl, coorBeTcTBeHHO. CyOdedpunuTeT ObLT XapakTepeH ais aeteit |
rpynnsl — 30 (53,6 %) B otnnuue ot Il rpynme — 24 (23,1 %), (p<0,01). ®ebpuiibHas
TeMmrepaTrypa, Hao0opoT, yaimie otmedanach y aerei Il rpymmer — 57 (54,8 %), B
otimume ot nerei [ rpynmel — 22 (39,3 %), (p<0,05). ¥V 19 (18,3 %) nereii 11 rpynmsl
BII peructpupoBanach rekTudeckas JUXopajka, yero He Habmroganock B I rpymme
(p<0,001). AnuTenbHOCTh TEMIEPATYpPHOW pEAKIMU Yy JieTeld C IMHEBMOHHEH
coctaBuna 4,1 = 2,1aua nna nmamuentoB [ rpynmel u 9,5 + 4,8aueit nna nereit 11
rpynisl (p<0,05).

VYV 53 (94,6 %) u 99 (95,2 %) nereit I u Il rpynmer 6osie3Hb CONMPOBOXKAATACH
KanieM. AHajau3 KIMHUYECKONW CHUMITOMATHUKHU MOKa3ajl, YTO MaJONpPOAYKTHBHBIM
Kamens npeobnagan y gereit 1 (60,7 %) u I (51,9 %) rpymnm, coorBeTcTBeHHO. Y 11
nanueHToB (19,6 %) [ rpynmet u 24 (23,1 %) Il rpynmsl ObUT CyXOW 4acThIi Kalenb,
8 (14,3 %) nepsoii rpynnsl u 21 (20,2 %) nmauMeHTOB BTOPOWM TpyHIbl HUMENU
BJIQXKHBIA MPOAYKTUBHBINA Kaienb. OtcyrcTBue Kanuia otmetwiin 3 (5,4 %) u 5 (4,8
%) nereiri o0eux TPyNIl COOTBETCTBEHHO. [lo4TM y TMOJOBUHBI JeTe ObUIN
KaTapajdbHbIC CUMIITOMBI B BHJC TUIIEPEMUU 3aTHEH CTCHKHA POTOTIIOTKH, HACMOpPKA,
0€3 TOCTOBEPHOU pa3HuUllbl Mexy Tpymnmamu (p>0,05).

Kano6wl Ha onpiiky npeabsBisiia 34 (32,7 %) u 96 (92,3 %) nereit obeux
rpynn  cootBeTcTBeHHO (p<0,01). Ilpusnaku oOmIe WHTOKCHUKAIMKU (CIabOCTh,
BSUIOCTh, CHI)KCHHE ammeTuTa, HapylIeHHe CHa) yallle PerucCTPUPOBAIUCH Y JETel
(85 (81,7 %)) II rpynmnsl B oTiiruuu oT nanueHToB (28 (50,0 %)) I rpynmst (p<0,05).
VY 31 (55,4%) u 42 (40,4%) nanmenTtoB I u Il rpynmnel 3a6o0sieBaHKe CONMPOBOXKIATIOCH
KaTapajJbHBIMHU SIBJICHUSIMHU (3aJI0KEHHOCTHIO HOCA CO CIU3UCTBIM M CIU3HUCTO-
THOMHBIM OTJENsieMbIM). Takke UMeld MECTO Mpoyue KajoObl, Takhe Kak: 00Jb B
IpyAH, CTOHYIIIEE AbIXaHUE, 00JIb U B3AyTHE KMBOTA, TOIIHOTA, PBOTA, PeOpUIIHLHBIC
CyZIOPOTH, KPOBOXapKaHbE, JUArHOCTHUPOBAHHBIE NPEUMYIIECTBEHHO y gneren I
TPYIIIBI C TSOKETBIM TeUSHUEM 3a0071eBaHUS.

CpenHsst JUIMTENBHOCTh MpPEObIBAaHUS MAlMEHTOB B CTAllMOHApe COCTaBUJIA
7,1£3,0 nueit cpenm aereit I rpynnel u 14,3 £ 5,3 nueid B II rpynme (p<0,05).
JIMMTeNbHOCTh AaHTUOMOTHKOTEPANUKA B CTaoHape coctaBwia 6,34+1,9 nueir mis
nauueHToB I rpynmsl u 12,6+5,1 nueit nns nerei 11 rpynnst (p<0,05).

B pesynbpTaTe KIMHHUKO-TA00pAaTOPHBIX U MHCTPYMEHTAIbHBIX MCCIIEOBAHUN Y
MAlMEHTOB C BHEOOJbHUYHON MHEBMOHHUEH OBLIO BBISABICHHO PAJl COIMYTCTBYIOIIUX
3aboneBanuit (puc.1.1).

ConyTcTByIOIIasi MATOJIOTHS Yallle BCEr0 PErUCTpUpOBajach B IpyIie AETeH C
MMHEeBMOHUEH TMpU BBISIBIEHHOM MHojoaedunute. Tak, maroiaorusi JIOp-OpraHoB U
MUIICBAPUTETHHON CHCTEMBI 3aHUMAJIAa BEAYIIEE MECTO CPEAM BCEX COIMYyTCTBYIOIIUX
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3abosieBaHuil. B cTpykType nop-natonoruu npeodnanaer aaeHouaHas sereranus 1I-
IIl crenenu, mpuUMEpPHO C OAWHAKOBOM YAaCTOTOW BCTPEYAINUCh PHUHOCHHYCHTBHI,
OTHUTHI, (DAPUHTUTHI, UCKPUBJICHHUE MIEPETOPOAKH HOCA MPAKTUYECKU OJIMHAKOBO YaCTO
BCcTpedasiach B obenx rpynmax (p>0,05). 3a0oneBaHusi OpraHOB MUIEBAPUTEITHLHOM
cuctembl coctaBwin 14,3% u 24,0% B 1 u Il rpynne coorBerctBenHo (p<0,05) u
MPOSIBISUINCH B BUJI€ AUCPYHKIMH OMITHAPHOTO TPaKTa, TaCTPONATHIA.

3HAOKPUHHbIe 3a60n1eBakna  “HE) 8,7%*

Lo bMUmMTHaR aHeMUA 10.7% 16,3%*

CepaeuHo-cocymcTbie 3a6onesanna ™1 ve) 6,8%*

FacTponaTonoTvA | 1/ 30, 24%"
41,1%

AT 010 O - O DT aH OB i 3.5, 5%
0,0% 10,0% 20,0% 30,0% 40,0% 50,0%

Ilrpynna M Irpynna

MpumedaHue: * — gocToBepHan pasHuLa mexay rpynnamu (p<0,05).

Pucynok 1.1 YacTtora BcTpeyaeMoCTH cOMyTCTBYIOIIeH nmarosiorun npu BII B
3aBHCHMMOCTH OT CTEIeHU MOHOIr0 o0ecnevyeHnsl OpraHu3Ma.

HedbuuntHas aHemus BcTtpewanach B 2,8 paza Oomnbiie B II rpynme (16,3%)
npotuB 10,7% B 1 rpynme (p<0,05). Yactora BCTpeyaeMOCTH SHIOKPUHHOM
natojioruu  (Iup@y3HbIT SYTUPEOUAHBIN M SHAEMHYECKHHA 300, OXHUpPEHUe)
BCTpeuasach TOJBKO B TPYMIE JeTell ¢ BBISBICHHbIM Homoneduuutom — 8,7 %
(p<0,05). ¥ 7 nereir (6,8%) Il rpynmer u 1 pebenka (1,7%) [ rpynmsr
JMarHOCTUPOBAHA TMATOJOTUs cepaeuHo-cocyauctori cucrtemsl (p<0,05), B BuUIe
MpoJiarica MUTPAIBHOTO KJIamaHa, HapyIIEHUsT MUTPAIlUU BOAUTENS pUTMa, nedexTa
MEXIPEACEPAHOU MEPETOPOIKH.

IIpy wu3ydyeHUM KIMHUYECKOW CHMITOMATUKH, IbIXaTEIbHBIC PACCTPOMCTBA
3aHUMAaJIM OCHOBHOE MECTO MPHU BHEOOJIbHUYHON THEBMOHUHU Y BCEX MAaIlMEHTOB. Tak,
y gereil I rpynnel — cuHapom abixaTenbHbIX paccTpoiictB (CHP) ormeuanu y 32
(57,1%) mnauMeHTOB, WHTOKCUKAlIMOHHBIA cuHapoM - y 28 nereit (50,0 %),
coueranue cuHapomoB — y 13 (23,2 %) naumentoB. CrnenyeTr OTMETUThH, YTO
pecnupaTopHblii cuHapoM ObUT BeayuuM y 91 npereit (87,5 %) Il rpynmel, u3 HUX y
67 (644 %) — B CoOYETaHMM C HUHTOKCUKAIIMOHHBIM. M301MpOBaHHO
MHTOKCUKAIIMOHHBII CUHIPOM Ipeodiiafal y OHON 4eTBEPTH MalliEeHTOB.

CHAP cpenu obOcnemyemMbIX NETE€M XapaKTEpU30BAJICS OJIBIINIKON C y4acTHEM
BCIIOMOTAaTEIIbHOM MYCKYJIaTypbl, TaXWITHOD, CTOHYIIMM/KPAXTAIIUM JbIXaHUEM,
[[MAaHOTUYHBIM OTTEHKOM KOXH, (PU3MKAIbHBIMA U3MEHEHHSIMU CO CTOPOHBI OPTaHOB
IbIXaHMsI, TOTPEOHOCTbIO B KHUCJIOPOJIHOM Tepanuu. YyacTHe B aKT€ JbIXaHUSA
BCIIOMOTATEJIbHOM MYCKYJIAaTyphl B BHJI€ BTSDKCHHE MexpeOepuit U JIpyrux
YCTYMUYUBBIX MECT TPYJHON KJIETKH NMpHU Harpyske BoisBieHO y 20 (35,7%) nereit |
rpynnsl 1y 68 (65,4%) nmauuentos Il rpynnst (p<0,05). Pa3nyBanue KpbUibeB HOCA
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((3,5%) mnpotus (27,9%), p<0,001), cromymee/kpsxtamee apixanue ((7,1%)
oTHOCHUTENBHO (36,5%), p<0,001) HaGmromamUCh C AOCTOBEPHOI pasHuIel y aeteit 11
rpynnbl. Y4YacTHE e BCIIOMOTaTeNbHON MYCKYJaTypbl B aKT€ ABIXaHHUS B TMOKOE
(BTsKEHUE MexpeOdepuit) ormeuanoch y 3 (5,4%) nereit I rpynmst ipotus 38 (36,5%)
neteit 1l rpynmst (p<0,01), moBepxHocTHOE Abixanue — 1 (1,9%) nportus 45 (43,3%)
cootBeTcTBeHHO (P<0,001). ¥V 26 (50,0%) namuentos I rpynmsl u 96 (92,3%) nereit
Il rpynner HaGmoganics mepuopaibHbii 1Mano3 (p<0,05), akpormanos 4 (7,1%)
oTHOcUTENBHO 54 (51,9%), p<0,01) Habmronancs ¢ goctoBepHOU pasHuei y nereit 11
IpYNIbI, CUHIOIIHBIA OTTEHOK KoXu oTtMmeueH y 14 (13,5 %) mereit II rpynmer
(p<0,001) (Ta6.1.1).

Taoauna 1.1
CuHApOM AbIXaTeJbHbIX PACCTPOMCTB Y JIeTeil ¢ BHEOOJbHUYHOW THEBMOHHEH
I rpynma, II rpynna,
[Tpu3nak n=>56 n=104
abc | % | abc ‘ %
VYyacTue B aKkTe AbIXaHUs BCIIOMOTaTeIbHON MYCKYJIATYPbl 8 COCIMOAHUU NOKOSL:

BTSDKEHUE MEXpeOepHil U JPYyTrux yCTYMUUBbIX 3 54 | 38 36,5%*
MECT I'PYJTHOU KIIETKHU
pa3ayBaHHe KPbUILEB HOCA 1 1,9 | 29 277,9%#*
npu HazpysKe:
BTSDKCHUE MEXKpeOepuil U APYruX YCTYITUYUBBIX 20 35,77 68 65,4*
MECT TPYAHOU KIIETKH
pa3jayBaHue KpbUIbEB HOCA 2 35| 29 27,9%*
Cronymiee/KpsaXTsIInee TbIXaHue 4 7,1 | 38 36,5%*
IToBepXHOCTHOE JbIXaHHE 1 1,9 45 43,3***
[lnano3 Koxu:

[TepuopanbHbIii 26 50,0 96 92,3*

AKpOIaHo3 4 7,1 54 51,9%*

CHHIOIIHBIA OTTEHOK KOXKH 0 0,0 14 [3,5%%*
Heo0x01MMOCTh B OKCUT€HOTEpAIIUU 2 36 | 27 26,0%**
[Tynbcokcumerpus (SpO2, %) 95,8 £4,29 90,1 + 6,12*
Ipumeyanue: * - 0oocmogepHas pasnuya mexicoy epynnavu (p <0,05)

** - docmosepras paznuya medcoy epynnamu (p <0,01)
*HE - docmosepuas pasnuya medcdy epynnamu (p <0,001).

Carypanusi Kuciopoja B KpOBM MalMeHTOB coctaBwia 95,8 + 4,29 % nns
nauuenToB | rpynmer u 90,1 + 6,12% — B Il rpynne (p<0,05). B oxcurenorepanuu
Hyxxaamucek 2 (3,6%) u 27 (26,0%) nereit I u Il rpynnst coorBetctBeHHO (p <0,01).

Pa3BuTHe WMHTOKCHUKAIIMOHHOTO CHHJpPOMA, KaK OJHOTO W3 KIWHUYECKUX
MposiBiIeHU mHeBMOoHUU Habmonanock y 28 (50,0%) u 85 (81,7%) nmereid 1 u II
uccieyeMbix rpynmn coorBeTcTBeHHO (p<0,05). OcHOBHBIE NMPOSIBIECHUS CUMITOMOB
MHTOKCUKAaMu y mnauueHtoB | m Il rpynmsl: moBbllieHME TemmepaTypsl Tena
MPAKTUYECKHU C OJITMHAKOBOM YaCTOTOM BCTpeuaauch B 00eux rpynmax — 49 (87,5 %)
u 100 (96,2 %) nereit coorBercTBeHHO (p>0,05). Ob6mas ciadocts (25 (44,6 %) u 90
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(86,5 %)), Bsnocts (17 (30,4 %) u 79 (76,0 %)), mnoxoi annetut (26 (46,4 %) u 78
(75,0 %)) wm momuoe ero orcyrctBue (6 (10,7 %) u 39 (37,5 %)), 6meqHOCTH
KOXHBIX TTOKpOBOB (6 (10,7 %) u 29 (27,9 %)), Taxukapaus (7 (12,5 %) u 61 (58,7
%)) u mpuriaymeHHocTh cepaeunnx ToHoB (11 (19,6 %) mpotuB 58 (55,8 %))
JI0OCTOBEPHO Halle peructpupoBanuce y nereit Il rpymmst (p<0,05). (puc 1.2).

NPUIAYLLEHHOCTb CePAEYHUX TOHOE [ 55,8%*
TAXMKAPANA e o e 58,7%*
61eAHOCTD KOMKHbIX MOKPOBOE |kt 77, 9% *
NONHOE OTCYTCTBME anmneTUTa et — 37,5%*
CHUKEHME anneTUTa e e 750+
BANOCTb “ 76%
0bWan CNatoCTL e e— 3, 5% *
MoBbILIEHME TeMMepaTY Pbl Te la | ol 100%

0% 20% 40% 60% 80% 100% 120%

M lirpynna(n=104) ™ Irpynna(n=56)
MpumedyaHue: * — IOCTOBEPHAS pasHUIA MeXK Iy Tpymmamu, p<0,05.

Pucynok 1.2. XapakrepucTHKAa MHTOKCUKAIIMOHHOTO CMHPOMA Y JeTeil ¢
BHEOOJHLHUYHON MHEBMOHHEH B 3AaBUCHMOCTH OT CTEIIeHH HOIHOI0 00ecreYeHus
OpranusMa

KapanoBackymsipHBII CHHAPOM B BUJIEC TaXWKapIuHU, OCIAOIICHUU CEpACYHBIX
TOHOB, aKpoIlMaHo3a BoisABIeHO y 6 nereid (10,7 %) I rpynnst u 51 gereit (49,0 %) 11
rpynmbl cootBeTcTBeHHO (p<0,001). ¥V 1 (1,8%) pebenka I rpynmer u 14 (13,5%)
naiueHToB Il rpynmel ObUT BeIpakeH «a0JAOMUHANBHBIN CHHAPOM» B BUJIE OoJieil B
’KUBOTE, TOILIHOTHI, PBOTHI, AHOPEKCHUU, METEOPU3Ma, CYXOCTbIO CIU3UCTUX
0005104€eK, 00105)KeHHOCTHIO si3uKa (p<0,001).

1,9% 1,9%1,9%

-

= OCTPanA AblXxaTeNbHaA HeOCTaTOYHOCTb = N2CTPYKUMA NEr0YHOM TKaHU
= NMUOTOPaKC = 3KCYZIaTUBHbIW NNEBPUT
u aTefieKTas THOWHBIA 3HA006POHXMUT

B UHOEKLUMOHHO-TOKCUYECKUIA LLOK

Pucynok 1.3. Xapakrep pa3BuTHS 0CJI0KHEHHH NPU MTHEBMOHUM Y NALMECHTOB
II rpynnsbi.
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Teduenne  BHEOOJBHMYHOW  MHEBMOHUM  COINPOBOXKIAIOCH  Pa3BUTHEM
ocyioxxHeHui (puc.1.3) ronpko y aereit Il rpymmsr (p<0,001).

Tak, B CTpyKType OCJOXHEHHI Hanbojiee YacThIM COCTOSIHUEM SIBISUIOCH
pa3BUTHE OCTPOU JIbIXaTEIbHON HEAOCTATOYHOCTH, A0JIA KOTOpoil coctaBuiua 36,5%.
['HOIHO-JIETOUHBIE OCIOXXHEHUA oTMedanuch y 27 gered (26,0%): B Buue
aecTpykuuu Jjieroynoi tkanu — 10 (9,6 %), nmuoropakc — 6 (5,8 %), skCygaTUBHOTO
mwesputa — 8 (7,7%), atenexrasza — 2 (1,9%), raoitHoro sunodbponxuta — 1 (1,9%).
Jlonst BHENETOYHBIX OCIOKHEHUM MpU NMHEBMOHUM y Aeten Il rpymnmsl coctaBuna 5,8
%, B BUjae ruoitHoro otuta (3,8 %) 1 pa3BuTUs UHPEKIMOHHO-TOKCUYECKOIO IIOKa
(1,9 %).

3aKkJI04YeHnue U BLIBOJbI

Takum 00pa3om, MoABEAs MTOTH aHAIM3a KIMHUYECKOM CUMITOMATHUKU, MBI
BBISIBUJIM  OCOOEHHOCTM TEYEeHHUs] BHEOOJbHUYHOM MHEBMOHUM Yy JIeTed ¢
ONTHUMAJIbHBIM U HEIOCTAaTOYHBIM HOJHBIM OOecledeHreM opranusma. Tak, Hadaio
3a0oJieBaHusl Yy OOJIBIIMHCTBA JETe 00euX Tpymi ObUIO OCTPHIM, COIPOBOXKIAIOCH
KalllJIeM,  KaTrapaJdbHbIMH  SBJICHHSAMH, C  MOCIHEAYIOIIMM  MOSBJICHHEM
BOCMAJIUTENIBHBIX ~HM3MEHEHUW HWXHUX JIbIXaTEJbHBIX NyTe€l U  pa3BUTHEM
JbIXaTEIbHOW HETOCTATOYHOCTH.

OnnHako, B KIIMHWYECKON KapTUHE BHEOOIPHUYHON THEBMOHUH Y JIETeH Ha (OHE
HEJO0CTATOYHOrO0 HOJHOTO OOecreueHus OpraHum3Ma, KpoMme OOLIMX MpOsBICHUM,
OPUCYIIMX THEBMOHWW, HWMEIW TMPU3HAKK BBIPAXKEHHOIO  PECHUPATOPHOrO,
MHTOKCUKAIMOHHOTO, KapJMOBACKYJSIPHOTO M  aOJIOMUHAIBHOTO CHHAPOMOB.
Hanuune QpeOpuiabHON M reKTUYeCKOW TeMIlepaTypHOMl peakiiH, BBICOKAsl 4acToTa
Pa3BUTHS OCTPOM JbIXaTEIbHONW HEIOCTATOYHOCTU U THOMHO-JIETOYHBIX OCJIOKHEHUN
Ha (OHE CErMEHTApHOTO WM JI0JIEBOTO MOPAKEHUS JIETKUX, TPEOOBAIO IIUTEIBHOTO
CTAalMOHAPHOTO JIEYEHUS C MNPOAOJIKUTENbHBIM KypCOM AaHTHOMOTHUKOTEpANUu B
rpynme AeTeil ¢ MHeBMOHHUEN Ha (JOHE BBIABICHHOTO HOA0e(DUIINTA, OTHOCUTEIHHO
7eTeil ¢ BHEOOJILHMYHOW TTHEBMOHHEW C aJIeKBAaTHBIM MOJHBIM 00OECTeUeHUEeM
opranusma (p<0,05). Taxxxe Oonee vacras komopOuaHas maronorus JIOP opranos,
SHIOKPUHHBIC 3a00JIeBaHUs, COYETaHHAs MATOJOTHs B BUIE KOMOMHAIIMU JIBYX H
0oJiee COMYTCTBYIOIIUX 3a00J€BaHUN JOCTOBEPHO dHaile BcTpevanach y aereit Il
IPYNIbI, YTO SBISETCA KOMOPOMJHBIM 3abojieBaHMEeM, Ha (OHE KOTOPOro
pa3BUBajlaCh MHEBMOHUA. boijiee NIUTENbHBIE CPOKHU CTAI[MOHAPHOIO MpPEOBIBaHMS
nereil Il rpynmbl 0OyCIIOBIEHHBI TSKECTbIO 3a00J€BaHUSI, MPOAOKUTEIBHOCTHIO
TeMIIepaTypHOI peakiuu, BBIPKEHHBIMU pU3HaKaMu JbIXaTEIbHOU
HEJOCTATOYHOCTH HWIPOJOHTUPOBAHHBIM KypPCOM aHTUOMOTUKOTEPAITUH.

Jluteparypa:

1. Leung DT, Chisti MJ, Pavia AT. Prevention and Control of Childhood
Pneumonia and Diarrhea. Pediatr Clin North Am. 2016; 63(1):67-79.

2. Revised WHO Classification and Treatment of Pneumonia in Children at
Health Facilities. Evidence Summaries. Geneva: WHO; 2014. Available at:
http://apps.who.int/iris/bitstream/10665/137319/1/9789241507813 eng.pdf

3. Mamenko M.€. Ilpodinaktuka HomoaepiUTHUX 3aXBOPIOBAaHb: IO Ma€
3HATH Ta MOXKE 3poOWTH Tiemiarp 1 Jikap 3aranbHoi mpaktuku? (KmiaigHi
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pexkomenpaiiii) / CoBpemennas neauarpus, 2017. — Bum. 82(2). — C.8-16.
4. Assessment of iodine deficiency diseases and monitoring their elimination: a
guide for program managers. — 3rd edition. — Kyiv: "K.I.S.", 2008. 104 p.

Abstract. The analyzes of the clinical course of community-acquired pneumonia in children
against the background of iodine deficiency, as well as with the optimal iodine content in the body.
It was shown that insufficient iodine supply contributes to a more severe course with pronounced
signs of intoxication (hectic temperature, general weakness, abdominal pain, nausea), was
characterized by a prolonged febrile period, severe respiratory syndrome (shortness of breath with
the participation of auxiliary muscles, decreased saturation, the need for oxygen therapy), the
development of cardiovascular syndrome in the form of tachycardia, weakening of heart sounds,
acrocyanosis, prolonged hospitalization in the hospital (p<0.05). In children with iodine deficiency,
the course of pneumonia was significantly more often accompanied by the development of purulent-
pulmonary complications (p<0.001).

Key words: community-acquired pneumonia, iodine deficiency, median ioduria, children.

Cratps ornpasinena: 07.10.2020 r.
© Kubap O.1.
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MODERN DIAGNOSTIC APPROACHES TO GASTRIC CANCER
COBPEMEHHBIE ITOJAXO/IbI K TUAT'HOCTHUKE PAKA KEJYJIKA
Sokolov V. /CokoJioB B.H.
d.med.sc, prof. / 0.me0.H., npog.
Dius O/ Inyc E.H.
assist. prof./acc.
KagheOpa n1yuesotl OuaeHOCMUKU, Mepanuu U OHKOJLO2UU,

Ooecckuil HAYUOHATbHBIL MEOUYUHCKULL YHUBEPCUmMeN,
Ooecca, yn. Bopoobwesa, 5, 9x., 65031

Annomayun. Jluachocmuka paxa ocenyoka 6cé ewé Aeiaemcsi ocmpou NnpooaeMoll.
3abonesaemocms pakom 3anumaem 4 mecmo 80 6cem mupe, cpazy 6cied 3d PAKOM Je2KUX,
MOJIOUHBIX Jcele3 U KONOPEeKMAIbHbIM, OOHAKO N0 CMEPMHOCMU OH Y8EPEHHO 3anumaem 2e mMecmo.
Llenvto dannou pabomvl OLLIO U3YUUMbL COBPEMEHHbIE MEMOObl OUACHOCMUKU PAKA JHcelyoKd, d
Maxoice OYeHUmb 8ANCHOCMb CMAHOAPMHBIX MEemo008 8 KIUHUYeCKoU npakmuke. B uccredosanuu
ovLu 3adeticmeogarnvl 80 ucmopuii O0ne3HU NAYUEHMO8 C PAKOM AHCENLYOKd, KOMOPbIM NPO8OOUTU
CmaHoapmHvle  peHmeeHono2udeckue uUcciedoeanus. s ymouHeHus —OuacHoO3a  makice
npogoounucsy: MPT, MPT-/{BU, KT, @I -I123T/KT, snoockonuueckoe Y3U.

Knroueevie cnosa. Pax oicenyoxa, uncmpymenmanvhvie memoowvt uccieoosanus, MPT, KT,
1137, V3U.

Berymiienne. Hecmotpst Ha To, 4yTO 3a mocneanue 50 yiet 3a001€BaeMOCTh U
CMEPTHOCTh pe3K0o CHU3WIMCh pak kenynka (PX) ocraercs weTBepThIM 1O
PacIpOCTPaHEHHOCTH B MHUPE, U 3aHUMAET BTOPOE MECTO KaK IIPUYMHA CMEPTEIBHBIX
ciydaeB. PasHooOpa3ue TepaneBTUYECKUX BAapUAHTOB, JOCTymHbIX aisi PXK, Ttakux
KaK paguKalbHas pEe3eKLUMs, DJHAOCKONWYECKAas MOACIM3UCTAsT JUCCEKIUs U
HEOABIOBAHTHAs XUMMOTEpANUs, JEJAeT TOYHYK IpenonepaudoHHyro TNM-
CTa/IMI0 HEOOXOAMMOM JUIsl AIIMEHTOB C pakoM emyaka. OueHka JuMpaTHIecKux
y3JI0B UMEET PELIAIoIee 3HAYEHUE IS CTPATETUH JICYEHUS U ONIPEIEIIEHNs IPOrH03a
y TalUeHTOB C JTOM martojorued. B ciydasx 0e3 OTAaNEHHBIX METacTa3oB,
pacmvipeHHass  JTuM(}aneHIKTOMHUs, OCHOBAaHHAas Ha TOYHOW  JIOKAJIM3AIUU
TuM(aTUYeCKNX  y3J0B, SBISIETCS BaXXHOM MPOIEAYpOd B  paguKaIbHON
racTPO’KTOMUHU, KOTOPAsk MOXKET YJIy4YIIUTh ucxo st naureHToB ¢ PXK. [1o nanHbIM
Anonckoit Acconmanuu paka xenyaka st nuddepenmnupoBanHoro pandero PXX
Tla 0e3 meracTa3oB B JHUM(ATHUYECKUE Y3JIbI YKA3bIBAETCS HSHIOCKOMUYECKAS
PE3EKIMs WM YaCTUYHAs PE3EKIMS TUTIOC JIUM(PaJeHIKTOMMUS.

[Ipy HanMMuUUKM KOPPEJSALMU pa3Mepa OIMYXOJH, CTEINEHW ITPOHUKHOBEHUS H
TpoMOa COCyIMCTOM OMYXOJIM, METACTA3bl B JIMM(PATUUECKUE Y3IIbl pACCMATPUBAIOTCS
KaK KIIOYEBOM HE3aBHUCUMBIM MPEIUKTOP PEUMAMBA W SBISAIOTCA OJHHUM W3
MTOKA3aHUM K aIbIOBAaHTHOW xumuoTepanuu y nauueHTtoB ¢ PK. Cratuctuueckn, 5-
JIETHSIST BBDKMBAEMOCTh (IIOCJIE XUPYPIUUYECKOTO JICUEHUs) Y MallMEHTOB C HYJEBOM
cranueit PXX cocrtaBiser 86,1%, Torna kak nokasareyi BbKUBAEMOCTH Y MAllUECHTOB
¢ NI, N2 u N3 PX pesko camxkarorcs 10 58,1%, 23,3% u 5,9%, COOTBETCTBEHHO.
[ToaTomMy, TOuYHas mpeAoNepallMOHHAs OLEHKa JUM(ATHYECKUX Y3JI0B MOXKET
CHOCOOCTBOBAaTh BbIOOPY KaHAMIATOB HAa HEOAJbIOBAHTHYI0 XHMHOTEPAIIUIO,
ONTUMHU3UPOBATH CTPATETUIO PAAUKAIBHON XUPYPTUHU U IIPOTHO3UPOBATH PE3YJIbTAT.
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Hcxoas u3 3Toro, 0b110 KpaiiHe BaXKHO YCTAHOBUTH CTAINIO 3a00JI€BaHUS IIyTEM
BBISIBJICHUS PErMOHAPHBIX W OTAAJEHHBIX METAcTa30B ISl OMNPEIEICHUS CTaJuH
3a00JieBaHUs paka KenynKa. bl HCOIB30BaH P METOJOB HCCIEAOBAHUS, KPOME
tpanuunoHHbX Metoauk: JABU u [19T / KT, kxpome KT u MPT.

N3BectHo, uto JBW curaan cocTouT U3 JIBUXKEHHS MOJIEKYJ BOJBI BO
BHEKJIETOYHOM, KJIETOYHBIX U BHYTPUCOCYAUCTOM IpocTpaHcTBax (puc.l). CreneHs
muhQy3MOHHBIX  OTPAaHWYCHUM B  OHMOJOTMYECKUX TKAHSIX KOPPEIHUPYET C
L[EJIOCTHOCTHIO KJIETOUYHBIX MEMOpaH U KJIETOYHOTo cocTaBa TKaHeu. Juddysus He
3aBUCHUT OT BPEMEH pEeJIaKCalMU U SIBISIETCS HE3aBUCUMBIM (DaKTOPOM, BIUSIIOIIUM Ha
KOHTPAaCT U300paxKeHusl.

\ 2:/\\/%:? Damaged

cell

Puc.1 [IBu:xenue mosiekya Boasl (Hopkins, S., Yang, G.)

(A): monexynvl 8006l 8 KOHMeElUHEPe 8 OOUHOUKY 0BUSAIOMCS XAOMUYEeCKU
(bpoynosckoe dsudicerue); (B): mranwv ¢ 8bicokum cooepaicanuem Kiemox
npensmcmeyem 08udceHuto Moaekyi 600ul, (C): mKkamnb HU3KOU K1emo4HOCMU, Ul
NOBPENCOCHHBIX KIEeMOK, CNOCcoOCcmeyem 0ojiee UHMEHCUBHOMY OBUNCEHUIO MOLEKY bl
8000L.

JUisi OUEHKM CUTHaJa OT MOJIEKYJ BOABI B PA3JIMYHBIX Cpelax C ILEJbIo
OMpeNeeHUs]  XapaKTePUCTUK TKAHM  HUCIOJB3YIOTCS  CEHCHUOMIM3UPYIOIINE
b y3rOHHbBIE TPATUEHTHI.

Bpewms, 3a KOTOpO€ MPOTOHBI BO3BPAILAIOTCS K COCTOSIHUIO PAaBHOBECHS IIOCIE
BO3JICUCTBHS HA HHUX OJJICKTPOMATHUTHBIM HMMIYJbCOM, Ha3bIBA€TCA BPEMEHEM
penakcanui. OHO Pa3IMYHO Yy 370POBBIX U TMATOJOTHYHBIX TKAHEH M 3aBUCUT OT
OKpPYXKamIMX MOJIEKyl U aroMoB. Ha ocHoBe 3toM pasHuubl crpositca MP-
n3o0pakenus. PaznnyaroT 1Ba OCHOBHBIX BpeMeHH penakcanuu — T1 u T2.

Tl — »t0o Bpewms, 3a KoTOopoe couHbl 63% TIPOTOHOB BO3BpAIIAIOTCS K
PAaBHOBECHOMY COCTOSIHMIO. T2 — 53TO Bpems, 3a KOTOpOE€ CHUHBI MPOTOHOB
cABUraroTcs o ¢ase (pacazupyrorcs) noja JeHCTBUEM COCEAHUX MPOTOHOB.

YToOBl MOMYYUTH CUTHANIBI TpHU TU(dPy3un BOAbI, HEOOXOIUMO HCIOJIb30BAaHUE
MOIIIHBIX TOBEPXHOCTHBIX KaTyIIEK ¢ (pa3upOBaHHOM pElIETKON U OBICTPBIX METOOB
BU3yaJIM3allMK — 3XOTUIaHaApHOM (purc.2) u napauienbHoi (puc.3).

Hna  nonydyenuss JIBM  wame  Bcero - MCHONB3yeTCsl  MMITYJbCHAsS
nocienoBareabHocTh (SE EPI) ¢ nammuumem noGaBounoit mapsl Auddy3MOHHBIX
IPaMeHTOB OJMHAKOBOM aMIUIMTYbI U AUTEIbHOCTH. KoJIMuecTBEHHbIE U3MEPEHUS
MoryT ObITh caenanbl ¢ JIBU mo kosddumuentam muddysun (UKJ) (tadn.l) u
npoOHoM anuzoTponuu (JA).
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Puc.2 Ixonnanapnasa eusyanuzauus Puc.3 Ilapannenvnan eusyanuzayus
(Hopkins, S, Yang, G.Y.) (Hopkins, S, Yang, G.Y.)

Taoumuua 1.
HMK]I B pa3HbIX TKAHAX:
[IpuMepHbIe 3HaYEHUS: 3JIOKAaYECTBEHHBIE OIYXOJIH (x1073 s/mm?)
Jlo6pokadyecTBEHHBIE OIYXOJIU > 1.5

Matepuan u Meroabl ucciaeaoBanus. [Ipu nzyuenuu nud@y3Ho-B3BEIIEHHBIX
n3o0pakennii Hamu ucnosb3oBasicss MPT amapatr Toshiba Vantage Atlas 1.5T.
ArmnmapaT WMeEeT BBICOKOE OJHOPOJHOE MAarHUTHOE II0J€, Pa3BUTYK) CHCTEMY
00paboTku n300pakeHuid, 12 saepHsblil mpoieccop, 00beM onepatuBHON namsaTa 40
I'6, 06bem xectkoro aucka 1.9 Th. UMeetcs addexTuBHas rpaireHTHas cCUCTeMa —
CKOpOCTb U3MeHeHus HanpsokeHus nosist: 130 umu 200 mT/m/mc.

[Ipu pake Kedyaka HCCIEAOBAaHME HAYMHAJIOCh C  HMCIOJb30BaHUS
kommnbioTepHor Tomorpadguu. C 2006 mo 2012 T HaMHU HCMOJIB30BAIUCH 4-X
Cpe30Bble KOMIbIOTEpHBIE TOMOTpadbl, 2012 - 2015 — 16-u cpe3oBbie, B MOCHEIHUE
roasl — 64-X cpe3oBbIE.

[Ipopacranue paka B CTEHKY >KeIyJKa, KOTOpoe BuzyainusupoBaioch npu KT,
OBLIIO KJIACCU(DHUITMPOBAHO CIEIYIONTUM o0pa3om: mpu nopaxkenusx T, u T, naBazus
OTPaHMYEHA CTEHKOMW KENyJlKa, BHEIIHASA IpaHuna Iiajakas. B owarax Ts; cepos3Hbiin
KOHTYp CTAHOBHUTCS PAa3MBITBIM, U YYAaCTKHM C YBEJIMYECHHBIM 3aTyXaHUEM MOKHO
BUJIETh B nepuractpaibHoM xupe. [Ipu nopaxenusx T4 pacripocTpaHeHue omyxoiei
4acTO MPOUCXOAUT YEpe3 CBA30YHBIE U MEPUTOHEATIbHBIE MPOCTPAHCTBA B COCEAHUE
OpraHsl..

Meton IIDT / KT OblI HCIONB30BaH ¢ NPUMEHEHHEM 2-ne30kcu-['8F]-D-
[IFOKO3bI MIPH BBILIETIEPEUYUCICHHON MaTOJIOTUH.

PesyabTarsl ucciaenoBanus. JIBU 310kaueCTBEHHON OIMYXOJIM KEITyAKa JIy4lIe
BCEr0 PETUCTPUPOBANUCH IPH 3HaueHHsAX b = 0, 500, 800 cex/mm?,

Bce kemynouHble OIyXOJM B JIAHHOM HCCJIEIOBAaHUM ITOKA3aJd BBICOKYIO
MHTEHCUBHOCTh curHaia B DW-MRI u Huzkyro uHTEeHCHMBHOCTH curHaia B MK]]
KapTBhl.

Cpennue Benmumabl MKJ[ U1l omyXonu skeiylka M HOPMAaJbHOM CTEHKOM
xemyaka oeun 0,894 + 0,32 SD Mmm2 / ¢ u 1,448 £ 0,33 SD Mmm2/c., COOTBETCTBEHHO.

Cpennue 3nauenus MKJ]I omyxomnu xenyaka ObLIIM 3HAYUTENIBHO HUXKE, UEM HaJl
HOPMAJIbHBIMU CTEHKaMH JKETyJIKa.

[Tpu mosutponno-smuccuonHoi Tomorpaduu (I19T) paka xemynka gepes 60
MHUH.0TMEYAJIOCh MAaKCUMAJIbHOE HAKOILJIEHUE TIIIOK03bI Haj omyxojbio. [I9T/KT ¢ 2-
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nesokcu-[*F]-D-rmrokoszoit (O npusHana 6Gosee MOJE3HBIM JMATHOCTHYECKHAM
METOJIOM B KJIMHUYECKOW OHKOJIOTHH.

BriBoabl. KT pomkHa SABIATBCA 00g3aTENbHBIM KOMIIOHEHTOM KOMILUIEKCA
JYy4EeBBIX W HMHCTPYMEHTAIbHBIX ucciaenoBanuil. (OJHaKo, CaMOCTOSITEILHOE
npumenenue KT u [I9T/KT HeuenecooOpa3zHo, TOCKOIBKY 3TO MOXET MPUBECTH K
OTpeeICHHOMY YMCTy OMMOOYHBIX 3akmtoueHuit. B nemom, JIBU myumie, vem O
II9T/KT nna  npenmomepanmonHoid N-moctanoBku auarHosa. IIOT/KT  paer
CYIIECTBEHHOE TMPEUMYIIECTBO B YIYUYIICEHHWH JUATHOCTUKU U HAONIOJCHUS B
Mpolecce Tepanuu 3a MalUEHTAMM, OCYIIECTBIISIET MOHUTOPUHI pEAKLIHUN Ha
JICYCHHUE.

Ha ceromnsumanii 1eHb OCHOBOM CBOEBPEMEHHOW IMATHOCTUKHU PaKa MKeJIyIKa
JOJDKHBI  OCTaBaTbCAd METOAbl TPAJAMIIMOHHOW PEHTT€HOBCKOM JUArHOCTUKA U
SHJOCKOIMUM, OCOOCHHO U3 TPYII TMOBBIIIEHHOTO OHKOJOTHUYECKOTO PHCKA.
[IpeanoutuTenbHee  Havath  OOcCienOBaHHE  OOJNIBHBIX  CO  CTAaHJIAPTHOTO
PEHTIC€HOJIOTUYECKOTO 00CIIeIOBAHUS.

Ha ocHoBaHuM COOCTBEHHOTO ONBITA M M3YYCHHOTO MaTepHalia HaMH He ObLIO
BBISIBIICHO Kakux-mubo paszmuunii mexnay JIBU, KT u MPT wuzoOpaxenuii
OTHOCUTEJIFHO UX CIIOCOOHOCTH OOHAPYKEHUS CTAIUI paka >KelyaKa.

Jlureparypa:

1.Coxonor B. H., CutamkoBa E. C. JIBU W IIET/KT B amarHoCTHKE
OHKOJIOTMYECKOW maronoruu OpromHoi mnonoctu. Russian Electronic Journal of
Radiology, Mocksa. ISSN 2222-7415. Tom 6 Ne2 2016, cc. 53-54.

2.Hopkins, S, Yang, G.Y. FDG PET imaging in the staging and management of
gastric cancer. J. Gastrointest Oncol. Mar. 2011. vol.2, no. 1, pp.39-44. doi:
10.3978/}.1ssn.2078-6891.2010.004.

3.De Potter, T., Flamen, P., Van Cutsem, E. et al. Whole-body PET with FDG
for the diagnosis of recurrent gastric cancer. Eur. J. Nucl. Med. Mol. Imaging, 2001.
vol.29, pp.525-529.

4. Hopkins, S, Yang, G.Y. FDG PET imaging in the staging and management of
gastric cancer. J. Gastrointest Oncol. Mar. 2011. vol.2, no. 1, pp.39-44. doi:
10.3978/}.i1ssn.2078-6891.2010.004.

5.Li H,Zeng MS, Zhou KR, JinDY,Lou WH/ Pancreatic adenocarcinoma: signs
of vascular invasion determined by multi-detector row CT. Br J Radoil.2006:79:880-
887. (PubMed)

Annotation. Diagnosis of gastric cancer is still an urgent problem in clinical practice.
Globally, the incidence of gastric cancer has moved to 4th place after lung, breast cancer and
colorectal cancer, but in terms of mortality it remains in 2nd place. Aim of this study is to
investigate modern methods for the diagnosis of gastric cancer and evaluate the importance of
standard methods for the diagnosis of gastric cancer in clinical practice. For the study, clinical
cases of 80 patients with a standard radiographic study were used. The following diagnostic
methods were also used: MRI, MRI-DVI, CT, FDG-PET / CT, endoscopic ultrasound.

Keywords: gastric cancer, diagnostic imaging, MRI, DWI, CT, PET/CT, endoscopic
ultrasound.

Cratbs otnpasiena 11.10.2020 r.
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VIIK 551.349
GLOBAL CLIMATE CHANGE IN UKRAINE: WAYS TO ADAPT TO

ENVIRONMENTAL ANOMALIES
TVIOBAJIBHI KJIIMATHUYHI 3MIHU B YKPATHI: HIJISIXW AJTAIITAIIT 1O
AHOMAJIIN Y HABKOJIMIITHbOMY CEPEJIOBHUIIII
Laslo O./JIacao O.
c.a.s., as.prof. / /K.c-T.H., I011.
ORCID: 0000-0002-0101-4442
Dychenko O. /Inuenxo O.
c.a.s ./K.C-T.H.,
ORCID: 0000-0003-0113-9998
Poltava State Agrarian Academy, Poltava, G. Skovoroda 1/3, 36003
Ilonmascvka depoicasna azpapra axademis, m. Ilonmasa, I Cxosopoou 1/3, 36003

Anomauia. Y pooomi poszensioaemvcsi npucmocy8aHus 00 GakmuuHux abo ouiKy8amux
KIIMAMUYHUX GNau6ie uu ixwix Hacniokie 6 Yxpaiwi. 3aznaueno, wo Haxonuuenui CO2 &
ammocghepi npooosx cUMb Hazpieamu NiaHemy, WO 6NIUHEe HA  Hacmomy ma IHMEeHCUBHICb
KAIMAMU4HUX AHOMAnil — NoGeHell, NOCyYX, X8Ulb CheKu, cmepuis, epady. Buceimieno numanus
BNIUBY “‘MENNosUX X6uib’ mMa CUTbHUX 31U6 HA  PI3HI CMOPOHU HCUMMS JH00el 8 Micmax —
300p08’s, iHdpacmpykmypy, micyegy eKkoHOMIKYy ma sxicme scumms. Ilooano pexomenoayii wo0o
NPUCMOCYBAHHS 00 PAKMUYHUX ADO OUIKYBAHUX KAIMAMUYHUX BNAUBIE YU IXHIX HACTIOKIE.

Knrwouosi cnoea: xnimamuuni anomanii, “‘mennosi xeuni’”, 3amonjieHHs, NPUpooOHi A8UWA,
3e1eHi 30HU, ITHMepPaKmMuHi Kapmu NPOXOI0OHUX 30H, OOULO8ULL CaO.

Berym.

[moGanpHI KIIIMAaTUYHI 3MIHHA yC€ YaCTIIIe CHITKAIOTh YKpAiHy: CIIOYAaTKy 3MMa
2020 poky 0e3 CHITY, MOTIM TOXEX1 B JlicaX, a HEIIOJAaBHO TOBEHI Ha 3aximHii
VYkpaini. OfHi€o 3 NPUYUH BCIX WX HETapas/iB € TIo0adbHI KIIMaTHUYHI 3MiHH, 1
HaBITh SKIIO 3aBTpa CBIT NPUNUHUTH BUKUAATH y arMocdepy MapHUKOBI Trasw,
TeMmreparypa MiABUIIUThCS MoHaMmeHme Ha 0,5 rpagycu mnpotsirom 200 pokiB.
[IpuunHol0 1BOrOo € Te, Mo Bke HakonuueHut CO2 B armocdepi MPOTOBKHUTH
HarpiBaTH MJIaHeTy. A 4epe3 TaHEHHS BIYHOI MEp3JIoTH B aTMOC(hepy BUBLILHUTHCS
nie Ounblne Bymienwo. BiuyHa wep3nora 3akoHcepByBaia 1,8 TpUIBHOHM TOHH
BYIJICKUCIIOTO Tasy, I1e BABIYl OuIbIIe, HIXK 3apa3 MICTUTh aTMocdepa. Came ToMy
4acToTa Ta 1HTEHCHUBHICTh KJIIMAaTUYHUX aHOMAJIIM - TTOBEHEH, MOCYX, XBWIb CIICKH,
CMEpUiB, rpaay — BCe OAHO OyAyTh 3pOCTAaTH.

Jl7is1 CKOpOYEHHSI BUKUIB MAPHUKOBHUX Ta3iB, M0 COPUYUHSIOTH 3MIHY KIIIMAaTYy,
HEOOXITHO TIePEeXOJUTH Ha BIJHOBIIOBAHI JKEpeNa €eHeprii, pPO3BUBATH OUIBII
€KOJIOTYHUN TPAHCIIOPT, CLIbChKE TOCIIOIAPCTBO Ta MPOMUCIIOBICTS [1].

Ane, KpiM 1IOTO, HEOOX1THO 1€ ¥ aganTyBaTUCS 10 HASBHUX Ta MOTEHIIIMHUX
HACJIIJIKIB, SIKUX, MOKJIMBO, BXK€ HE MOXHa Oy/le YHUKHYTH.

ApnanTanis 10 3MIHHM KJIIMary — 1€ TPUCTOCYBaHHA a0 (aktuyHux abo
OYIKyBaHUX KJIIMAaTUYHUX BIUIMBIB 4M ixHIX HachiakiB. [1[o0 apmantyBatu Hami
YKpaiHChKI MICTa JI0 3MIHU KJIIMaTy, MO>KHA CTBOPUTH OUIbIIY KiIbKICTh 3€JICHUX 30H,
CUCTEMHU TOIEPEIKEHHsSI MPO HAJA3BUYANHI CUTyallll, MOKpPAIIUTH KaHami3alliHi
CHCTEMH 1 IIle 0araTo 1HIIOTIO.

3 KOXHHUM POKOM 3JIMBOBI JOIIl yce OluIblle BIUIMBAIOTH Ha J00pOOyT 1
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(YHKIIOHYBaHHS SIK MICT TaK 1 CIJIbChKOI MICIIEBOCTI YKpaiHHU.
BaxxnuBoro 3amopykoro YCHIIIHOI afanTamii 10 3MIiH KJIiMaTy KpaiH Ta MICT €
YCBIAOMJICHHSI HACENIEHHSI HEMUHYYO1 3arpo3H, 10 CYMPOBOKYETHCS KaTaKIi3MaMH 1
CTUXITHUMU JINXaMH YK€ ChOTOJTHI.

3 KOKHUM POKOM >KUTEINI MICT Bce OlIbIlle BIAUYBAaIOTh HACHIIKUA 3MIHU KIIIMaTy
— TEIUIOBUW CTpeC, MIATOIJICHHS, CTUXIWHI SBUINA, 3MEHIICHHS KUIBKOCTI Ta
MOTIPIIEHHS SKOCTI MUTHOI BOJW, TOPYIICHHS HOPMAaJbHOTO (PYHKIIOHYBAHHS
€HEePreTUYHMX CUCTEM MiICTa yepe3 3MiHy KIIIMAaTy. 3a OCTaHHI POKM MM BIIYYJIH, IO
O1IbII 3BUYHUMHU CTalOTh CIEKOTHI JHI BIITKY a00 X pi3Ki Iepenaayd TeMieparypu.
Takox, 4depe3 CuiabHI 3JIMBH, B Oararbox Mmictax Ykpainu (puc.l, puc 2) Oynu
3aTOIJICHI BXOJIM B METPO Ta MMij 131, aBTOMAricTpalli.

Puc. 2 m. JIbBiB
IDicepeno: Google

Ockubku mI00abHa TEMIlepaTypa MpOIOBXKYE 301IbIIYBAaTUCh, a MOMITHKA HE
3MIHIOETHCS, TO MOI0H1 SBUIIA OYIyTh TPAIUIATUCH B YKpaiHi Bce yactimie. Tomy Bxke
3apa3 MOTPiOHO 3a0E€3MEUNTH aIaNTaIlil0 /10 TTOIOHUX MPUPOTHUX SBUIII.

XBWJIl TeIJia — 1€ aHOMAJIbHO CIIEKOTHA IMOroja, IO MPOSBISETHCS MPOTATOM
JEKIJIbKOX AHIB HAa TEBHIM TEepUTOPIi KpaiHW Ta 4ac BiJ 4acy CIOCTEPIraeThCs B
pi3HUX KpaiHax cBiTy. YactoTta 0COOIMBO rapsiuMx MAHIB MOCTIMHO 3pocTae. Y
TOIHAYCTpiajdbHI Yach BOHM TpAIUISIMCSA B cepeanbomy 1 pa3 Ha 100 mniB. 3apas
(xomm TemriepaTypa mimHsuiacs Ha 1°C Big JOIHAYCTPIadbHOTO PIBHS) II€ YHUCIIO
3pociio 10 4-5 pasiB Ha pikK.

ITo Bcit €Bponi MUHYIIOTO JiiTa (DIKCYBaJIMCh HOBI TEMIIEpATypHI PEKOP/H, a B
VYkpaiHi 4YepBeHb MHUHYJIOTO POKY BHSBHUBCS HaWTerunimuMm 3a Bcl 139 pokiB
crioctepexxedb. A 5 gumHs 2020 poky B VYKpaiHi HaBiTh OyB MOOWUTHUN HOBUIA
TeMmneparypHuit pexopa: Brepiie 3 1880 poky TemmepaTrypa TMOBITpsi BHOYI He
omyckayacs Hux4e nosHauku +20,6°C.

Bucoka Temneparypa i miaBuIlieHa BOJIOTICTh OCOOIHBO BUCHAXKYIOTH JIFOICHKUI
opranizm. PoboTta opraHi3my CHOBUIBHIOETHCS, 3HMUKYETHCSI BUIAPOBYBAaHHS IIOTY,
MOCJIa0NIIOETHCS OXOJIOKYBaJIbHA cUCTeMa opraHizmy. llle ckiaaHime nepeHoCUTH
TpHUBaJl TEIJIOBI XBUJI1, KOJIM TEMIIEpaTypa BHOUI He OmycKaeThcsl HK4ue 25-30°C. A
4acToTa TaKUX 0COOIMBO rapsuvx JHIB MOCTIHHO 3pOCTaE.

3HU3UTU TEMIEpaTypy y MicTaxX JOMOMOXYTh 3€lieHl 30HU. JlepeBa MOKHa
BHCAQ/DKyBaTH HaBiTh Ha JaxaxX OyauHKIB. Lle HE TITbKM OXOJOKYE Ta 3BOJIOXKYE
MOBITPS, a ¥ MOKpallye HOro sKICTh, 3aTPUMYIOYM INMHUJI Ta BYIJICLEBl CIOIYKH,
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30UIbIIIye eHeproePeKkTUBHICTh Oy/IiBII, 3a0€3MeUyrour BHCOKY TepMOi30Jsiio. |
BUIVISIIA€ HEMOBIPHO €CTETUYHO.

SAx 6oporucs i3 temwmoBumu xBwismu? Y Jlanii me y 2010 pomi aepikaBa
BUpIIIUIIA, 10 HOBOOYTOBH Ta MOJICPHI30BaH1 OyMHKH 3 IJIOCKUMH JIaXaMy ITOBUHHI
cTaBaTu 3ej1eHuMHU. Tak, B onHoMy Juiie KomeHrareHi Bxxe HapaxoByeTbes nmoHan 40
Takux 00’ €KTiB [2].

[le omHUM BaXKJIMBUM €JIEMEHTOM JJIs 3MEHILEHHS CIIEKH B MICTax € BOja.
BunapoBytourch, BOHa NOTIMHAE TEIUIO, 1 CEPEIOBUILE OXONOMKYEThCS. Y 0araTrbox
MicTax YKpaiHM, HallpUKJIaJ, BCTAHOBIIOIOTh PAMKH Ta apKH, sIKI PO3MUIIIOIOTh BOY 1
JIOTIOMararoTh JIIOASM OXOJIONMTHUCH MiJ 4yac creku (puc. 3, puc. 4). Takox o3epa,
KaHaoy abo X (OHTAaHW [OTOMArarTh CHPABIATHCS 31 crhekoro. [[ms 3pydHOCTI
JKUTEJIEH MICT CTBOPIOIOTHCS IHTEPAKTUBHI KapTH MPOXOJIOJHUX 30H (MapKiB, CKBEPIB,
03€p) Ta MUTHUX (OHTAHUMKIB, OIOBETIB HA TEPUTOPIii MICT.

Maphynarscnn
4} wiesiis popn

Puc. 3 M. Mapiynous Puc. 4 m. [osirasa

IDicepeno: Google

B ocTtanH1 poku Bce 4acTIIIMMU CTAalOTh Pi3Ki Ta CHIJIbHI 3JIMBH, SIKI 3aBa)KaIOTh
3BUYHINA pOOOTI HACENIEHUX MyHKTIB. OHUM 3 HAMSICKPaBIIIUX MPUKIIAAIB IILOTO OYyIH
3MUBM HA TOYATKy JIMMHA Ha 3axigHid Ykpaini. Komum mporsrom 2 aHiB Bumnana
MiCsiTYHA HOpMa JIoIny ¥ 1H(PpacTpykTypa HaceJIeHUX MyHKTIB BUSBUIIACH J0 IILOTO HE
rotoBoto. B pesynprari Oyno miarornsieHo Oau3bko 6 THCAY JOMIBOK, Maibke 600
JIFOJIEN €BAKyMOBAHO, & TPOE — 3arUHYJIM.

CucremMu BiJIBOY BOAM B YKpaiHi HE TOTOBI JI0 TaKOi KIJILKOCTI OIAa/IiB, a BYJIHII
ac¢aiabTOBaHi, TOMY 3€MJIsI HE MOYKE IIBUIKO MOTJIMHYTH BCIO BOJY.

Icnye kinbka pimens. [lo-mepmie, HeoOxigHa edeKTHBHA KaHaji3aliiiHa
CHUCTEMa, SKa JIO3BOJSTHME BIJBOJHMTH BEJIMKI MAaCHBHM BOJHU 3a BIIHOCHO KOPOTKHMA
yac. BaxnmBO OHOBIIOBaTH, a, 3a MOTPEOHW, 1 PO3MMPIOBATH 3IUBHY MICHKY
KaHaJ3aIliiHy cUcTeMy, 1100 BOjla HE 3aCTOIOBAJIAaCh HA JIOpPOTrax 1 HE 3aTOILTIOBajIa
METPO 4M OyIUHKHU. A TaKOXK, KOHTPOJIIOBATH PETYISAPHICTb OYUIICHHS Ta TEXHIYHE
0o0CITyroByBaHHSI KaHaTi3allii.

[To-npyre, TOPOXKHE MOKPUTTS MA€ MPOIYCKATH BOMY, 10O BOHA HE 3aJUIIMIIACH
Ha HBOMY, a IpocoYyBajach B IPYHT. ['apHUM MNPUKIAAOM TaKOro HOKPUTTS €
OpyKiBKa, sIKa BUIVISJAE SIK PEIiTKa, 3-M1J SKOi pocTe Tpasa (puc. 5). Bona no3posse
3MEHILUTH HarpiBaHHS TEPUTOPIi MOPYY Ta 3a0e3neuye BOMpaHHs BOJIU B IPYHT [2].

Pocnunu psaTylOTH HE TUIBKH BiA CIEKH, aje 1 MpU 37UBaX. 30Kpema, ix
BUKOPUCTOBYIOTh Yy JOHIOBHX camax. Lle ememeHT nanamadTy, MpU3HAYCHUHA IS
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TUMYACOBOTO YTPHMAHHS OMajiB, IO CTIKalOTh 3 JaxiB abo Jopir. YMOBHO Iie
HEBEJIMKHI Cajl 3 POCIIHH, MOCAHKEHUX Y 3aNajiHi, 32 paXyHOK SKOTO OTIaJf MOXYTh
MOTPAIISATH B 36MIJTIO, & HE 3QJIUINATUCh Ha IOpPOrax.

Puc. 5 [Ipukiaag BUKOPUCTAHHA a aBTONMAPKOBILi
IDicepeno: Google

VY 2020 pomui y JIsBoBi I'pomazaceka opranizamis “Ilnato” cTBopuiia JOIIOBHiI
cazok (puc. 6), 100 3MEHIIMTH 3aCTOOBAaHHS BOJIU Ha J0p031 Ouls OyauHKy. Takox
Ha CTiHI OyAMHKY aKTUBICTH BUCAJWUJIM CaJHKaHIIl TUTIOIIA Ta BUHOTPALY, SKi 3 4aCOM
CHPHUATUMYTh BEPTUKAJIHLHOMY O3CJICHCHHIO CTIHM Ta 3axXUIIATUMYTh 11 BIJ
nepeHarpiBaHHs.

Puc. 6 JlomoBuii caa, m. JIbBiB

IDicepeno: Google

MacmtaGHImmM 1 CKIAAHIIINAM PIIICHHSIM € CTBOPEHHS IMiJI36MHHUX pe3epByapiB
abo pe3epByapiB Ha Jaxax OyIWHKIB, Y SKHX MOXE 30MpaTHUCh MOIIOBA Boaa. Takwii
METOJl BUKOPUCTOBYIOTh y CiHramypi, OCKIJIbKH Y MICTI 0OMEXKEH1 BOJIHI PECYPCH.

[ToTiM 11}0 BOAY MOKHA BHUKOPHUCTOBYBATH JIJIsi TEXHIUHMX MOTPeO, HAMPUKIA,
MOJIMBY 1HIIUX pOCIAUH abo i rocroaapchkux mnorped. Lle momomarae micty He
MIOTOHYTH TMPHU 3JIMBaX 1 MapajeabHo 3a0e3medye Horo BoJ0I0 MPHU BiACYTHOCTI OMaiB
Ta CIpUsi€ 3MEHIIICHHIO CIIOKMBAHHSI BOJIU, EKOHOMI1 €Heprii.

Crneka Ta CHUJIBHI 3JIMBU BIUIMBAIOTh HA P13HI CTOPOHM KUTTS JIFOAEH B MicTax —
3I0pPOB’sl, 1IHQPACTPYKTYPY, MICIIEBY €KOHOMIKY Ta SIKICTh KUTTS 3arajom. 3 KOKHUM
POKOM 1Ii sIBUIIA OyIyTh TUIBKM MOCHJIIOBAaTHCH Ta 3aBraBaTH Outbmioi mkoau. o6
MicTa OyiaM TOTOBI /10 HOBMX YMOB, IM MOTPIOHO AOCIIIKYBaTd, SIK caMe 3MiHA
KJIIMaTy OyJie MpOSBISATUCS Y KOHKPETHOMY MICTi, @ HA OCHOBI LIbOI'O CTBOPIOBATH Ta
peani3oByBaTy IUIaHU 3 ajanTamii [2]. A nepkaBa Ma€ COPUATH LIbOMY, pO3POOUBIIH
HAI[IOHAJIbHY Ta TaJly3€Bl CTpaTerii Ta IJIaH! 3 aJanTauii 0 3MiH KJIiMary.

ISSN 2523-4692 76 www.modscires.pro



e N
¥ . M
. . 2
Modern scientific researches Issue 13/ Part 2@S ‘%

Ile 36eperxe KOIITH, sIKI IMOTIM JI0OBEJIOCS O BUTpadaTH Ha MOJOJIAHHS HACTIIKIB
CTHXIi, @ TAKOX JKUTTS Ta 30pOB’s JIOJEH, K1 MOXKYTh Bl HUX cTpaxaatu. J[o Toro
K, 0araro pilieHsp 1ie i 3po0isITh MiCTa KPACUBIIIUMH Ta MPUEMHIIIUMU JJIS KHUTTH.

BucHoBku.

Y pauHiit crarTi Oyau  poO3DISHYTI MpoONeMH 1 HACHIAKH IIOOaJIbHUX
KIIMaTHYHUX  3MiH, 10 CYNPOBO/UKYIOTBCS  €KOJIOTTYHMMHU  KaTacTpodami.
Harosomeno Ha MUTaHHAX MOJOJAHHS HACHIJIKIB CTUXIM Ta pO3pOOKH HAIllOHAJIBHOT,
rajy3eBoi cTpaTerii Ta IJIaHiB 3 aJarTailii 40 3MIH KJIiMaTy MICT YKpaiHH.
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Abstract The paper considers adaptation to actual or expected climatic influences or their
consequences in Ukraine. It is noted that the accumulated COZ2 in the atmosphere will continue to
heat the planet, which will affect the frequency and intensity of climatic anomalies - floods,
droughts, heat waves, tornadoes, hail. The issue of the impact of "heat waves" and heavy rains on
various aspects of people's lives in cities - health, infrastructure, local economy and quality of life.
Recommendations for adaptation to actual or expected climatic influences or their consequences
are given.

Keywords: climatic anomalies, “heat waves”, flooding, natural phenomena, green areas,
interactive maps of cool areas, rain garden.
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Abstract. In the article the are well-grounded prospects for the biotechnological use of the
strain Ls-08 of the xylotroph Laetiporus sulphureus, which has shown high biosynthetic properties
and has a content of carotenoids in the mycelium - up to 5.13 mg/g and in the culture filtrate - up to
0.13 mg/ml per 12-the day when cultivated on glucose-peptone medium (Benueoocoxa i in., 2012).
A method has been developed and tested for the bioconversion of lignocellulosic wastes from the
processing of oilseeds by growing a biotechnologically valuable strain Ls-08 on them, which makes
it possible to process various types of plant raw materials and its waste into feed additives with an
increased content of valuable proteins and biologically active substances of fungal origin, leading
to simplification, ecologization and cheaper production.

Key words: mushroom cultivation, substrate, biodegradation, biological and ecological
significance.

Introduction.

Large-scale studies are being carried out concerning the problem of utilization
of lignocellulosic waste (LCW) from agriculture and various industries [1-3, 8-12].
Generalization of the accumulated material shows that there is still no universal way
to solve this problem. Very often, this waste is simply incinerated or disposed of in
large landfills, which leads to pollution and environmental degradation. The most
affordable briquetting and use as fuel (Kadota et al., 2004; benosexerr 1 iH., 2010).
Mostly wood waste is actively used in the production of building materials. The
developed technologies for deep processing of the LCW and their implementation,
although they imply a significant economic effect, require large capital and operating
costs, qualified personnel, and sophisticated equipment. It is noted that, at best,
existing technologies make it possible to use about half of this raw material, and
chemical processing of lignocellulosic waste can only recycle 20-30% of their total
amount [2, 10-14].

Among the proposed options, ecologically justified methods are the use of LCW
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that is not in demand in other areas of processing in the form of native organic
fertilizers or their composting and the use of modified fertilizers to a certain extent.
An analysis of the work carried out in this direction shows that there is no sufficiently
universal method that allows you to quickly process a large amount of available raw
materials. The existing techniques either have certain drawbacks, or they cannot be
reproduced in other conditions. Also, specific methods for assessing the quality of
compost do not give clear results when transferring from substrate to substrate. Partly
or completely unresolved issues of management of the composting process, the role
of microorganisms in this process and other factors are discussed. All these tasks
require their further solution to understand the composting process and the factors of
targeted regulation of the process of obtaining the final product with predictable
properties [1, 17-19].

Biotechnological methods of utilization and bioconversion of lignocellulosic
waste are interesting and, to a certain extent, promising for further study. It is known
that under natural conditions the function of degradation of plant residues and carbon
cycle belongs primarily to fungi [10-11], actinomycetes play a decisive role in the
formation of humic acids. So, cellulose- and lignon-destroying representatives of
these groups of microorganisms can intensify the process of composting or
bioconversion of LCW.

It 1s known that the introduction of an inoculum of a culture of micromycetes
Paecilomyces variotii into a mixture containing sawdust and bird droppings [5, 8]
accelerates composting, but requires a lot of attention to aeration (mixing must be
done daily).

The use of a monoculture of even the most highly active microorganism will not
ensure the full processing of plant waste, since in nature this process is multistage and
the associations of microorganisms will always be more effective (®okun 1 iH.,
1999). Taking this into account, scientists propose to use certain strains of free-living
nitrogen-fixing agents Azotobacter sp. and cellulolytic fungi Trichoderma viride [19].
The synergism of these microorganisms is noted, the quality of the compost
improves, and the nitrogen content increases. A number of developments have also
proposed the use of biostimulants for composting plant waste in the form of a
suspension of thermophilic cellulose-containing bacteria, activated sludge and
agronomically valuable bacteria Klebsiella sp., Bacillus sp., Pseudomonas putida,
Aspergillus sp., Streptomyces sp. etc [1, 11, 19].

A new direction is biotechnological methods of utilization and bioconversion of
lignocellulosic waste, which include basidiomycetes in the technological cycle. It is
known that wood-destroying basidiomycetes (xylotrophs) are characterized by wood
and various plant residues containing lignocellulose [3, 12]. Research is being carried
out to study the mechanisms of lignocellulose degradation by wood-destroying fungi,
since it 1s assumed that the knowledge of these mechanisms can open the way for the
development of environmentally friendly energy-saving biotechnologies for
processing wood and various plant waste. One of the ways of bioconversion of such
wastes into fodder enriched with fungal substances — microform (MF) is solid-phase
fermentation (SPF) of basidiomycetes. The essence of SPF here lies in the cultivation
of somatic structures of mycelial wood-destroying fungi on crushed lignocellulosic
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substrates. So, the bioconversion of plant waste by enrichment with protein and other
substances of fungal origin due to the development of xylotrophs on them makes it
possible to increase the amount of feed and improve its quality.

The number of scientific works aimed at developing methods and studying
modes/ factors for the cultivation of economically significant mushrooms increases
annually [3, 11, 20]. So, among others, a method for growing fungal strains has been
developed Pleurotus ostreatus. The method includes preparation and heat treatment
of lignocellulosic wastes from agriculture and timber processing, sowing mycelium
into a substrate in perforated bags with slots. After sowing the mycelium into the
substrate, a second bag with microperforation 0.1-0.3 cm in diameter at a distance of
10-15 cm 1s put on the perforated bag onto the substrate during the incubation period
and when the first rudiments of fruiting bodies appear, the second bag is removed.
This method allows you to get commercial fruiting bodies, but does not highlight the
results of a qualitative change in the raw material/substrate and the possibilities for
further use.

The purpose of our work was to develop a method for solid-phase fermentation
of xylotrophies on lignocellulosic waste from oilseed processing (LWOP: sunflower
husk, rapeseed, etc.) in order to obtain Micor.

Materials and methods.

For the study, based on the results of preliminary screening, biotechnologically
valuable strains were selected, in particular, the Ls-08 strain of the fungus Laetiporus
sulphureus — a producer of carotenoids [4, 9]. The mycelium of the working strain
Ls-08 of the fungus Laetiporus sulphureus was grown on wort agar (WA 4°
according to Balling) and maintained by reseeding [3]. To obtain an inoculum, 10-
day-old mycelial cultures on WA in a volume of 5 X 5 mm were aseptically
transferred and cultured in Erlenmeyer flasks with a capacity of 250 ml for 12 days in
a liquid glucose-peptone medium (GPM) with a volume of 100 ml. The mycelium
was grown by a periodic surface method on a GPM with the following composition
(g/dm?): glucose - 10.0; peptone - 3.0; KH,PO4 - 0.6; Ko,HPO, - 0.4; MgSO, x 7 H,O
- 0.5; CaCl, - 0.05; ZnSO4 x 7 H,O - 0.00, distilled water - up to 1 dm?®. The
cultivation period was 12 days at 27.5°C. The optimal cultivation regime was
determined experimentally.

Lignocellulosic waste from the processing of oilseeds was mechanically crushed
to the optimal particle size of the substrate 4x2 mm. The resulting substrate was
moistened with tap water in a ratio of 1:4 parts by weight in accordance with a
moisture content of 65-75%. This treatment provided an increase in the surface of the
substrate particles and better access of the growing mycelium and exozymes to food
sources: intensive destruction, digestion, and transformation of the lignocellulosic
substrate into MF. The lignocellulosic substrate was transferred into cultivation
containers in an amount corresponding to the task of cultivation. The containers or
raw materials were placed in an autoclave and sterilized for 40-60 minutes.
(Depending on the volume of the substrate) at 121+£2°C. For large volumes, it is
possible to use pasteurization of wet raw materials with steam at 100°C for 1-2 hours.
The proportion of the substrate increases significantly due to changes in the internal
structure.
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After sterilization, the substrate was placed in a sterile box, passively cooled,
and inoculums at a 3:1 ratio of mycelial suspension for SPF. The choice of SPF is
explained by the fact that fermentation in fermenters is limited by the volume of the
substrate, is characterized by higher energy costs for preparation of the nutrient
medium, aeration, stirring of the culture liquid, separation and dehydration of
biomass, are the determining factors in the cost of the final product, which limit its
production. Another factor limiting production - the cost of raw materials, explains
the choice of lignocellulosic waste from oilseeds processing. The cultivation period
(substrate overgrowth) was 7-10 days at 27.5+£2°C. It was taken into account that the
cultivation temperature affects the cost of the product and rises by 1-2°C in the
middle of the substrate layer. During the SPF time, the substrate is penetrated through
and through with a lush and povstodibny mycelium without sporulation.

For further storage and use, the resulting product was granulated and dried in
dry air cabinets at a temperature of 70+5°C.

Results. Analysis of the data on the chemical composition of lignocellulosic
wastes from the processing of oilseeds and the resulting Micor shows the following
(table). In MF, in comparison with the original substrate, the protein content
increased by 1.8-2.0 times, including the protein content, is digested - by 2.2-2.9
times. The fiber content has decreased 1.5-1.9 times; the amount of nitrogen-free
extractive substances (NFES) increased by 1.2-1.5 times. Due to the presence in the
HPS, the content of such important micronutrients as calcium increased by 1.4-1.6
times and phosphorus - by 1.1-1.3 times. The content of carotenoids in MF increased
significantly - from traces to 3.5-4.1 mg/g. At the same time, the presence of
vegetable oils in MF significantly decreased 1.9-2.1 times, which can be explained by
the consumption of the fungus culture and volatility when heating the substrate.

Modern scientific researches

Table
Amino acid equivalent of Micor proteins and lignocellulosic waste from oilseed
processing
S MF LWOP
Ne Amino acid mg,/g Ci, Cy/S C,, Cy/ S
mg/g x 100% mg/g x 100%
1. |Isoleucine 40 | 38,56+1,55 96,37 22,10+2,85 55,25
2. | Leucine 70 | 38,98+1,19 55,70 41,5842,13 59,41
3. | Lysine 55 |41,97+2,13 76,30 28,52+0,44 51,80
g, |Methionine 15510033518 2180 | 30,6041,34| 8742
Cysteine
5. | Phenylalanine | | g5 041136 | 161,35 |38.87£1,67| 64,76
Tyrosine
6. | Threonine 40 | 33,98+0,89 84,97 31,54+1,34 78,85
7. | Tryptophan * 10 — — — —
8. | Valine 50 |33,57+1,49 67,16 27,59+1,09 55,16
Total: 360 360,23 — 220,80 —

Note: "*" — amino acid, the content of which was not determined; « » — the value of the minimum
amino acid equivalent, which limits the biological value of the protein.
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To characterize the biological quality, the chemical equivalent method used is a
comparison of the composition of essential amino acids of the research and ideal
proteins. The scale used was that recommended by the FAO/WHO joint expert
committee [5]. The amino acid, which has a minimum amino acid equivalent, limits
the biological value of the protein. The quantitative content of amino acids and
protein in the substrate and Micor were determined using an amino acid analyzer, for
example, model LG-5001, acid hydrolysis. S is the vimogue level of the ideal protein
amino acid, C is the amino acid content of the sample protein.

The biological value of the protein of the studied samples of lignocellulosic
wastes from the processing of oilseeds and Micor differs significantly. The content of
such essential amino acids as methionine, cysteine, phenylalanine and tyrosine
significantly exceeds the vimogue level of amino acids in an ideal protein, while the
content of isoleucine and threonine is very close to it. The amount of these amino
acids in LWOP meets only 60-80% of the requirements of the FAO/WHO standard.
The total amount of Micor amino acids is 1.6 times higher than in lignocellulosic
waste. The value of Mikor protein is limited by the leucine content and is equal to
55.7%, which slightly exceeds wheat protein, the value of which is in the range of 53-
55%. The biological value of protein LWOP is limited by the lysine content and is at
the level of 51.8%. This protein is characterized by an imbalance in amino acid
composition, which also reduces the biological value.

Conclusion.

Thus, in this work, there are well-grounded prospects for the biotechnological
use of the strain Ls-08 of the xylotroph Laetiporus sulphureus, which has shown high
biosynthetic properties and has a content of carotenoids in the mycelium - up to 5.13
mg/g and 1in the culture filtrate - up to 0.13 mg/ml per 12 - the day when cultivated on
glucose-peptone medium [4, 9]. A method has been developed and tested for the
bioconversion of lignocellulosic wastes from the processing of oilseeds by growing a
biotechnologically valuable strain Ls-08 on them, which makes it possible to process
various types of plant raw materials and its waste into feed additives with an
increased content of valuable proteins and biologically active substances of fungal
origin, leading to simplification, ecologization and cheaper production.
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Abstract. Evolution of prokaryotes is correlated with ATPases, especially ATPase RavA,
which is energetically important enzyme. Model of ATPase RavA of Odinarchaeota is still
undescribed. Thus, in the current work the structure of ATPase RavA of Odinarchaeota from
Asgard superphylum was built and described. Domains and ligands of ATPase RavA were detected
and described. Oligomeric state conservation was provided. Research was fulfilled by bioinformatic
methods using SWISS-model service.

Key words: Odinarchaeota, ATPase RavA, SWISS-model service, Asgard, bioinformatic
methods.

Introduction.

A major enigma in biology is represented by the origin and cellular complexity
of eukaryotes. The most appropriate scenario is when an archaeal host cell and an
alphaproteobacterial (mitochondrial) endosymbiont merged together, resulting in the
first eukaryotic cell. The emergence of the structural complexity that characterizes
eukaryotic cells remains unclear. The ‘Asgard’ superphylum which is a group of
uncultivated archaea that, as well as Lokiarchaeota, includes Thor-, Odin- and
Heimdallarchaeota. An interesting fact is that the ‘Asgard’ archaea affiliate with
eukaryotes in phylogenomic analyses, and their genomes are enriched for proteins
formerly considered specific to eukaryotes. Thorarchaeal genomes encode several
homologues of eukaryotic membrane-trafficking machinery components, including
Sec23/24 and TRAPP domains. Moreover, the thorarchaeal proteins are identified
being with similar features to eukaryotic coat proteins involved in vesicle biogenesis.

ISSN 2523-4692 85 www.modscires.pro



e N
3 i &%
Modern scientific researches Issue 13/ Part 2 ﬁ‘

Furthermore, the archaeal host cell already contained many key components that
govern eukaryotic cellular complexity [5].

ATPase RavA is energetically important enzyme, which is present in different
forms of life. The evolution of ATPase RavA can be correlated with evolution
phylogeny of prokaryotes and eukaryotes. However, the structure of enzymes in some
Asgardarceae remains still unknown. The aim of the current scientific work was to
build and describe the structure of ATPase RavA of Odinarchaeota by SWISS-model.

Materials and Methods

Template Search

Template search with BLAST and HHBIits has been performed against the
SWISS-MODEL template library (SMTL).

The target sequence was searched with BLAST against the primary amino acid
sequence contained in the SMTL. A total of 17 templates were found [1, 3].

An initial HHblits profile has been built using the procedure outlined in [4],
followed by 1 iteration of HHblits against NR20. The obtained profile has then be
searched against all profiles of the SMTL. A total of 8342 templates were found.

Template Selection

For each identified template, the template's quality has been predicted from
features of the target-template alignment. The templates with the highest quality have
then been selected for model building.

Model Building

Models are built based on the target-template alignment using ProMod3.
Coordinates which are conserved between the target and the template are copied from
the template to the model. Insertions and deletions are remodelled using a fragment
library. Side chains are then rebuilt. Finally, the geometry of the resulting model is
regularized by using a force field. In case loop modelling with ProMod3 fails, an
alternative model is built with PROMOD-II [2].

Model Quality Estimation

The global and per-residue model quality has been assessed using the QMEAN
scoring function. For improved performance, weights of the individual QMEAN
terms have been trained specifically for SWISS-MODEL.

Ligand Modelling

Ligands present in the template structure are transferred by homology to the
model when the following criteria are met: (a) The ligands are annotated as
biologically relevant in the template library, (b) the ligand is in contact with the
model, (c¢) the ligand is not clashing with the protein, (d) the residues in contact with
the ligand are conserved between the target and the template. If any of these four
criteria is not satisfied, a certain ligand will not be included in the model. The model
summary includes information on why and which ligand has not been included.

Oligomeric State Conservation

The quaternary structure annotation of the template is used to model the target
sequence in its oligomeric form. The method is based on a supervised machine
learning algorithm, Support Vector Machines (SVM), which combines interface
conservation, structural clustering, and other template features to provide a
quaternary structure quality estimate (QSQE). The QSQE score is a number between
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0 and 1, reflecting the expected accuracy of the interchain contacts for a model built
based a given alignment and template. Higher numbers indicate higher reliability.
This complements the GMQE score which estimates the accuracy of the tertiary
structure of the resulting model.

Results and discussion

The hexameric ATPase RavA and the decameric lysine decarboxylase Ldcl form
a 3.3 MDa cage, proposed to assist assembly of specific respiratory complexes in
Odinarchaeota. Here, we show that inside the Ldcl-RavA cage, RavA hexamers adopt
an asymmetric spiral conformation in which the nucleotide-free seam is constrained
to two opposite orientations. Cryo-EM reconstructions of free RavA reveal two co-
existing structural states: an asymmetric spiral, and a flat C2-symmetric closed ring
characterised by two nucleotide-free seams. The closed ring RavA state bears close
structural similarity to the pseudo two-fold symmetric crystal structure of the AAA+
unfoldase ClpX, suggesting a common ATPase mechanism (fig. 1).

Fig. 1. Three-dimensional structure of ATPase RavA of Odinarchaeota

Conclusion

Thus, three-dimensional structure of ATPase RavA of Odinarchaeota had been
built, Ligands and domains of ATPase RavA were detected. The notion of its
structure may be used for prediction of prokaryotic evolution.
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Anomauia. Eeontoyin npoxapiomis kopenroe 3 AT®@azamu, ocooauso ATDazorw RavA, ska €
eHepeemuyro gaxcausum gepmenmom. Mooeno AT@aszu RavA Odinarchaeota doci ne onucana. Y
yux pobomax dyna nobyoosana i onucana cmpykmypa AT®a3zu RavA Odinarchaeota 3 Aceapoa
cynepinym. Bynu eusenreni ma onucauni oomenu ma aicanou ATPasu RavA. 3abesneueno
30epediceH s onicomMepHo20 cmany. JocniodcenHs nposoounucsh OioiHGIpMamuumMu memooamu 3
suxopucmanuam cayscou SWISS-mooeni.

Knrouoei cnosa: Odinarchaeota, ATPaza RavA, SWISS, Asgard, 6ioingipmamui memoou.
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OkcnepTHO-peneH3noHHbl i CoBeT KypHana
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