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BIOLOGICAL SCIENCES

VK 574.52
BMICT JIIIIJAIB B TKAHUHAX I OPTAHAX CTABKOBUKA
3BUYAMHOI'O 3A JIi BUCOKOI KOHIIEHTPAIIII CEHOBUHHA

I'magyncbka Anna IOpiiBHa,
3100yBay BUILIOi OCBITH

nepioro (6akagaBpChbKOro) piBHs
Kupnuyk I'annna €BreniiBHa
npodecop, TOKTOp 010JOTIYHUX HAYK
My3suka Jlinis BosiogumupiBHa
KaHIUJAaT O10JIOTTYHUX HAYK
JKutomMupcrkuil nepkaBHUN
yHiBepcuTeT iMeH1 [Bana @panka

AnoTanisi. BuBueno ocobnuBocti aii ceuyoBunu (5 I'JIK) Ha BMICT mimiaiB y
TKaHMHAX 1 OpraHax CTaBKOBHMKA 3BUYANHOT0. PO3IIIIHYTO TUHAMIKY JTOCHTIIKYBAaHUX
CIOJIYK 3a Pi3HOI TpuBajiocTi ekcro3uilii L. stagnalis y Tokcuunux po3unHax (2 ta 7
110).

KuarouoBi cjoBa: mimigy, MpiCHOBOJHI MOJIFOCKHM, CEYOBHMHA, TPEMaToOHA

1HBa31s, MeTa0O0JIIYHA aJanTaris.

CyyacHa arpapHa MdiSUIbHICTH NPHU3BOJUTH JO 3HAYHOTO HAJIXOJKEHHS Y
TIAPOEKOCUCTEMU MECTUIMAIB Ta HAKOMWYEHHS TOKCHUYHHUX AarpoxiMIKaTiB Y
BOJIOMMaX, IPYHTax 1 JOHHUX BiIKiIageHHAX. OHIEI0 3 TaKUX PEUOBUH € KapOamif,
KU BUKOPHUCTOBYETHCS SIK a30THE JAOOPUBO HE JIHINE ISl TiABUINEHHS POJIOYOCTI
IPYHTY, aje 1 ans 30UIbIICeHHS PUOOMPOIYKTHUBHOCTI cTaBKiB [7]. OKpiM LbOTO,
CEYOBHHA € BAXKIWUBUM TMPOIYKTOM IKUTTEAISUIBHOCTI T1APOOIOHTIB, MOXKE
HAaKOMWYYBaTUCh Yy MPUPOJHUX BOJAX B pe3yJbTari OlOXIMIYHMX MPOLECIB Ta

MPOAYKYEThCS OaKTEpIsIMU, POCIMHAMH, TPUOAMH SIK MPOAYKT 3B’S3yBaHHS amiaky,
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KU YTBOPIOETHCS MpHU AUCUMIIALIT OUIKiB. [IpoaykT hepMeHTaTUBHOTO TiApOi3y
CEUYOBMHU — aMiaK BIUIMBA€ HA SIKICTh BOJAM, MOTIPIIyE KUCHEBUI PEXUM Yy BOJOHMI
Ta BUKJIMKAE OKUCIIOBAIBHUI cTpec y TiipoOioHTiB. Lle mpu3BoauTh 10 NOpYIICHHS
HUTICHOCTI 1X KJIITMHHUX MeMOpaH, IHakTHBalii (epMeHTIB, MeTa0OoJIIHUX
TUC(YHKITIH, MATOJOTIYHOTO TIOIMIKOMKEHHSI Ta 3aruOeil KIITHH 1 TMOpPYIISHHS
CKOJIOTTYHOI pIBHOBAru y BOJHUX eKocucTemax [5, 7, 8].

OaHuM 13 afanTaniifHO-KOMIIEHCATOPHUX MEXaHI3MiB TiApOOIOHTIB 10 3MiHU
€KOJIOTTYHMX YMHHUKIB € TIepe0y/1oBa B 1X TKaHMHAX 1 opraHax MeTabosi3mMy JIMiIiB,
AK1 € CTPYKTYPHHUMH KOMIIOHEHTaMHU KIIITUHHUX MEMOpaH, JKEepesloM MeTa0oIqHOT
€Heprii Ta BUCTYNalOTh (1310J0r0-€KOJIOTTYHIM MAapKEPOM CTaHy BOJHHMX OPraHi3MiB
Ta TiIPOCKOCUCTEM BITijomy [1].

3BaXkalouu Ha BCE BUIIE OOYMOBJIEHE, METOI pOOOTH € BUBYEHHS BILUIMBY
cevoBunH (5 I'JIK) Ha BMICT JiMiiB B OpraHi3Mi CTaBKOBUKA 3BUYAIHOTO.

O0’exToM jgociipkeHHs cayryBaau Lymnaea stagnalis (Linné, 1758), 3i0pani
y xoBTHI 2023 poky B p. KomeniBka (c. Kam’snka, JKutommpcbka o001.,
3BATenbChKUN paiioH). ExcriepuMeHTaIpHOMY JTOCHIKEHHIO niepeayBaia 14-1000Ba
akJIiMallisi MOJIFOCKIB 10 JabopaTopHux ymoB. TpuBainicte ekcno3uuii — 2 ta 7 mi0.
SIK TOKCHKAaHT BUKOPHCTaHO CEYOBUHY B KOHIeHTpali, mo Bianosigae 5 I'AK ueorocn-
TokcuyHe cepenoBHINE 3MIHIOBATM IOA00M. YCl JOCHIAM CYNPOBOIKYBAIUCS
KOHTPOJIEM, SIKHM CIyT'yBaJia Bojia 0e3 101aBaHHs TOKCUKAHTY.

J1st 610XIMIYHOTO JAOCTIIPKEHHS Y TBAPUH BUITydalld TeNaTOMaHKpeac, MaHTilo,
HOT'Y Ta TemMoJiiMmQy, OTPUMAHY METOJIOM MPSIMOTO 3HEKPOBJICHHS. 3arajbHi JIMiIH 3
TKaHWH (opraniB) €KCTparyBajiu XJ10p0o(hOpM-METAHOJIOBOIO CYMIIIIITIO
(cmiBBimHOmeHHsT 2:1) 3a merogom @Domya [6]. Hemimigui moMimikw BUIATSIH
nursixoMm ngoxaBaHHs 1 % posuumny KCI. KinbkicTh 3arajapbHUX JIMIAIB BU3HAYAIU
BaroBUM METOJIOM.

Cratuctuuny 00poOKy  pe3yNbTariB JOCTKCHHS 3MIICHIOBAJTN
3araJibHONPUIHATUMH METOJIaMH 13 3aCTOCYBaHHIM t-kpuTepito Ct’roneHTa [4].

VY pe3ynbTaTi NPOBEIEHOr0 €KCIIEPUMEHTY BCTAHOBJICHO, 0 TUHAMIKA BMICTY

JMiAIB 3a Jii CEYOBMHU € opraHocrenudiuyHoro. 3’sCOBAHO, MO i CEYOBHUHU Yy
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KoHIeHTpauli, mo BianoBigana 5 ['JIK mpotsrom 2 ni0 BukIMKana 30UTbIICHHS
BMiCTy 3arajabHuX jimimiB (Ha 14,65-82,93 %) y Ho3i # remomimdi L. stagnalis Ta B
2,46 paza y ix manTii (p < 0,01-0,001). Boanouac, y remnaronaHkpeaci MOJIIOCKIB,
KU CIIyTye OPTaHOM JCTIOHYBAaHHS Ta MEPEPO3NOALTY JIiMi/IiB, BIAMIYEHO 3HI)KECHHS
MOKa3HUKIB Ha 57,86 % 1110/10 KOHTPOJIIO.

3a cyMICHOI i CEYOBUHM CYKYITHO 13 J€I0 TPEMaTOJHOI 1HBa3ii BiIMIYEHO
3MEHIIICHHSI BMICTy IMigiB B ychbomy opranizmi L.stagnalis ma 27,56-62,17 %
(p <0,05-0,001). Taka guHamika, iIMOBIPHO, TOB’s3aHAa 13 MOCHJICHHSIM MOOLTi3aIlil
0OTOBOPIOBAHUX CIIOJIYK B YMOBaX TOKCUYHOTO BIUTMBY, & TAKOXK OOTSHKYIOUOIO I€I0
Ha MeTa0o0]13M MOJIIOCKIB TPEMaTOJHOI 1HBAa31i, fKa, K BiJOMO, BUKJIUKAE TIUOOKI
riCTOMATOJNOrIYHI 3MIHM B TKaHUHAaX TiJ[pOOIOHTIB, OOYMOBIIOE MOPYIIECHHS
MeTabOoIIYHOT aKTUBHOCTI iX OpraHiB i AecTadiii3alito 00OMiHy pe4oBHH [2].

Bunsarok i3 3arampHol TeHaeHHil ckiama wManTis L. stagnalis, y skii
3a(hiKCOBAHO 3pOCTaHHS OOrOBOPIOBAHUX IMOKa3HUKIB Ha 84,89 %, mo moxe OyTu
MPOSIBOM  Hecnenu(diuHol 3aXMCHOI MPUCTOCYBAJIBHOI  peakmii, MOKIMKAHOI

HIBEJTFOBATH HETATUBHMIA BIUTMB TPEMAaTOIHOI iHBa3ii [3].

[Tpu 30inmbIIeHH] yacy nepeOyBaHHS HEIHBa30BaHUX MOJIIOCKIB Y 3aTPYEHOMY
CEYOBHHOIO CEepeJIOBHUINI /10 7 110 3a(hiKCOBaHO 3arajibHy TEHACHIIIIO JO 3MEHIICHHS
BMICTY JIMIJIB Y TenaTomnaHkpeaci, MaHTii Ta Ho31 Ha 49,81-66,07 % (puc 1A), mo
CBITYUTH, 3 OJHOTO OOKY, MPO 3MIHY CIPSMYBaHHS METa00JI3My JOCIHIIKYBaHUX
TBapuH 3 METOI0 30€peKEeHHs TOMEOCTa3y Ta MiATPUMAHHSA >XUTTEBO BAKIMBUX
(yHKIIH, a 3 IHILIOTO — MPO NPAME MOUIKOAKEHHSI JIIIIIIB.

JIns inBa3oBanux L. stagnalis 3apeectpoBaHO 3HIIKEHHS TOKAa3HHKIB Yy
remoJiiMdi, renaronankpeaci Ta Mantii Ha 42,25 — 57,68 % (puc. 1b). Ilpu npomy
HaWOIbIIe BIAXWUIICHHS 3a(DiKCOBAHO y TemaTolaHKpeaci, a HallMEHIe — y MaHTii.
Taky nuHaMiKy IMOBIDHO MOXHAa TOSCHUTH  MEXaHIYHUM  YpaKEHHSIM
renaTonaHkKpeacy napTeHiTaMu TpeMaTo/l, 1110 Bee 3a CO00I0 Horo CTpyKTYpHI 3MIHU

Ta MOPYIICHHS METa00IIYHOT PYHKITIT.
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Mean; Whisker: Mean-SD, Mean+SD Mean; Whisker: Mean-SD, Mean+SD
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A remoiimMpa renaTonaHKpeac MaHTis HOra b remoaimpa renaTonanKpeac MaHTist

Puc. 1. OcobsuBocti BiiinBy ceqyoBuHu (S I'/IK) Ha BMicT 3araJbHuUX JIinigiB B
TKaHUHAaX i opranax L. stagnalis (excmo3uuist — 7 1i0): A — HeiHBa30BaHi

MoJII0CKH, b — iHBa3oBaHi mosocku;* — p < 0,05; ** —p <0,01; *** —p < 0,001

VY HO31 32 TaKUX YMOB €KCIEPUMEHTY BMICT JIiMiaIB 30u1biIyBaBcs Ha 20,0 %
(p<0,01).

OTtxe, 3a0pyJHEHHS BOJHOIO CEPEIOBHUINA CEYOBHMHOIO IPU3BOJUTH 10
nepeOynoB MeTabomi3mMy B opranismi L. stagnalis y Burisai 3MiHHM BMICTY JIIIIIB B
Horo TkaHuHax 1 opraHax. lle cBiAUUTH 3 OJHOTO OOKY IMPO aKTUBAIIID 3aXUCHUX
MEXaHI3MIB JOCIHIDKYBaHMX TBapWH, a 3 IHIIOTO — MPO PO3BUTOK O10XIMIYHUX
MOpYLIEHb B iX Oprasi3Mi. Pe3ynbTaTu AOCHIKEHHS MOXKYTh CHPHSITH PO3KPHUTTIO
MEXaH13MiB CTIMKOCTI T1JIpOOIOHTIB JI0 A1l CEYOBUHH, a TAaKOK OyTH BUKOPUCTaHI MPHU

po3p0o0I11i MEeTOAIB O101HAMKAIIlT Ta MPOTHO3YBAHHS 3MiH Y BOJJHUX €KOCHCTEMAX.
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IHTPOJYIEHTHA YPEAHO30HU BIHHUIII

Kpemencoka Jltisa BikTopiBHa
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Kpuxiausa Ceitiiana /ImurpiBaa

K.0.H., JOIIEHT

BinHULBbKYN HAITIOHATBPHUN METUYHUMA YHIBEPCUTET
im. M. L. [luporosa, M. Binnunsa Ykpaina

AHoTanisi: PocauHHUI CBIT MPUCTOCOBYETHCS J0 3MiH KIIIMATy Ta HOBUX YMOB
ICHYBaHHS1, TOMY 3MIHIOETbCS apea MOIIMUPEHHs] POCIHH B YKpaiHi 3 OUIbII TEIINX
PEriOHIB B 30HM TNOMIPHOTO KJIIMary, IO CTBOPIOE PHU3UKU Il E€KOCHCTEM.
Abopurenni nepeBni Buau Binaumi — e Betula verrucosa, Salix alba, Alnus incana,
Carpinus betulus, Quercus robur, Tilia cordata, Populus tremula, Prunus padus,
Fraxinus excelsior, a nepesHi inTpomynentd — 1ie Magnolia soulangeana, Prunus
serrulata, Catalpa bignonioides, Acer platanoides, Platanus acerifolia, Aesculus
hippocastanum Ta pi3ui Buau poauau Cupressaceae — Thuja occidentalis, Juniperus
communis Ta iHIIi.

KurouoBi cioBa: iHTpOayKIlis, 1HBA31MHI BUJIU, O3€JICHEHHS, 3MIHM KJIIMaTYy,

IITHJIOK.

VY 3B’A3Ky 13 r100aJbHUMU 3MIHAMM KIIMaTy Ha IUIAHETI, Y BIAMNOBIIb,
POCIMHHHUI CBIT NPUCTOCOBYETHCS 1O HOBUX YMOB ICHYBaHHS, IO BIUIMBAa€E Ha
PO3MOBCIOJKEHHSI TEBHUX BHIB. 3MIHM apeany MOIIMPEHHs BIAOyIuca Ta, 3a
MPOTHO3aMHU, TOCUJISTHCA JIi BEJIMKOI KUIBKOCTI POCIWMH 1 TBApUH, CTBOPIOIOYH
BIJIMOBI/IHI pU3UKH 11 Oarathox ekocucteM [1]. TlepeHeceHHs OKpeMHX BHUIIB
pOCTMH B HOBI YMOBH 3 METOI iX BHpPOIIYBaHHS, HAaBMHCHE YH BHUIIQJKOBE
pO3CeNIEHHS 3a MEX1 NMPUPOAHOIO apeandy Ha3UBAETHhCS IHTPOAYKIIi€. [HTpomyKIis
MOKe OyTH IiyiectipssiMoBaHa 1 crtuxiiiHa. llimecnpsiMoBaHa 3acTOCOBYETHCS IS

30arayeHHss BHJIB OUIbII MNPOAYKTUBHUMH BHJAMHU CUIbCHKOTOCHOJAPCHKUX Ta
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JIKapChbKUX POCIHH, 301IbIIEHHS PI3HOMAHITTS POCIMHHOCTI OOTaHIYHUX CafiB 1
NapkiB MIHHUMU BUAAMH pociuH. CTUXiHA MPU3BOJAUTH A0 HEHABMUCHOTO 3aHOCY
4y»KO3EMHHUX POCJIMH, K1 4aCTO CTAIOTh 3ICHUMH Oyp’sitHamu [2].

BigHMIT — JOCHTH 3€leHe MICTO Yy IEHTpajdbHIA dYacTUHI YKpaiHu 3
YUCJICHHUMH CKBEpaMU Ta Napkamu, € OoTaHIYyHUI caja Ta jicomapk. Hacamkenus
MICTa CKJIQJIAlOTh SIK JIEPEBHI TaK 1 TPaB'THUCTI POCIMHU, € aOOPUTCHHI BUIU Ta
IHTPOJIyKOBaHi pociauHU. AOOpWUTEHHI BHIM JEPEBHHX pOCIWH, Taki sk Betula
verrucosa, Salix alba, Alnus incana, Carpinus betulus, Quercus robur, Tilia cordata,
Populus tremula, Prunus padus, Fraxinus excelsior 3ocepemkeri B mapKOBUX 30HaX
Ta B Jicomapky. /s CTBOpEHHS €CTEeTMYHOTO JaHMIIAa(Ty Ta O3CJEHEHHS Y
M. BiHHUIIS BUCAJKYIOTBCS POCJIMHM, HE MPUTAMaHHI JIJI1 HAILIOTO PEriOHY, Taki sK
Magnolia soulangeana, Prunus serrulata, Catalpa bignonioides, Platanus acerifolia,
Aesculus hippocastanum Ta pi3ui Buau poamnu Cupressaceae — poxis Thuja Tta
Juniperus.

MeToro poOoTr Oyji0 BH3HAYMTH IHTPOAYKOBaHI (IITY4HO Ta CTHXIHHO)
pocnuau Binnuii (06nacti) Ta 0COOIMBOCTI iX POCTY Ta BIUIUB HA HACEJICHHS Ta
abopureHHi 010JI0T14H1 BUIH.

Cepen 1HTpOAYKOBaHUX POCIUH BiHHUII, 3yCTpIH4arOThCSA SK JIEPEBHI TaK 1
TpaB’STHUCTI POCIUHU. Bennka KUIbKICTh JEPEBHUX POCIMH BHUCA/KEHA Ha 0arathox
BYJIMLAX MicTa JJIsl O3€JCHEHHS Ta EeCTEeTHYHOTO TMOKpAIEHHS MicTa, a came,
Marnomis cynamka (Magnolia soulangeana), Cakypa (Prunus serrulata), Karanbmna
oirnoniepunna (Catalpa bignonioides), Knen rocrpomuctuii (Acer platanoides),
[Tnaran knenomuctuii (Platanus acerifolia) ta INipkokamran 3Buyaitauii (Aesculus
hippocastanum). Binbmricte 3 HHUX POCAMH MOBHICTIO agaNTyBaJUMCh JO YMOB
ICHYBaHHS y Halliil ypOaHICTUYHIN €KOCHUCTEMI 1 MPOXOIATh yci peHoda3u po3BUTKY.
VY nepeBuux pocauH poxy Cakypa ¢eHodaza 1mIogoHOMICHHS BincyTHs. s
MOKpaIeHHss  JlaHamadTHOTO  JAM3aliHy B O3€JIGHGHHI  MiCTa  IIUPOKO
BUKOPUCTOBYIOThCA pociuHu poauHu KumapucoBux (Cupressaceae): pizHi BUAM
smiBiro  (Juniperus) ta 1yl (Thuja). Takox 3ycTpi4arOThCs IHINI TOJOHACIHHI

pociuHH, Taki sk SnuHa kananaceka (Picea canadersis), I'inkro aBononarese (Ginkgo
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biloba) Ta Tuc srigamii (Taxus baccata L.). Kunapucosi — 11e BiYHO3€JIeHI pOCIUHH,
Ta MalOTh TapHUW BUTIIAM LUIMHA PIK, ale JaHl POCIMHU MalOTh IMUJIOK BHUCOKOI
aJiepreHHoCTI «5» 3a 5-0aNbHOIO MIKAJIOK0, [0 MOYKE BUKJIMKATH CUMIITOMH MOJIHO3Y
y uymmmBux moned [3]. Tomy mnpu o3eneHeHHI MOTPIOHO 3Ba)kaTH Ha Takl
XapaKTePUCTUKU POCIIUH. Takok y BiHHHUIN 3pOCTar0Th 1 MPUPOJHI 1HTPOIYKOBaH1
AepeBHI pocimHu: ['opoOmna 3BhyaitHa (SOrbus aucuparia), Kammna 3Buyaiina
(Viburnum opulus). dy6 uyepBonuii (Quercus rubra) ta PoGinis mceBmoakariis
(Robinia pseudoacacia) € iHBa3iiiHMMU BUJaMH B YKpaiHi Ta 3a00pOHCHI Yy
BIJITBOPEHHI JIICIB 3a pO3MOpsAKeHHIM MiHIoBKiLIIA [4].

Benuka KITBKICTh IHTPOAYKOBAaHMX TPaB SHUCTUX POCIMH BUPOILIYETHCS Ha
BiHHUYYMHI B SKOCTI XapyoBHMX Ta Jikapchkux: Kaprormas 3Buuaiina (Solanum
tuberosum), Ksacons 3Buuaitna (Phaseolus vulgaris), ITomimop icriBauii (Solanum
lycopersicum), Ilepeup ommopiunmii (Capsicum annuum), ExiHames mypriypoBa
(Echinfcea purpurea) Ta inm. Cepen TpaB’SSHUCTUX POCIIMH 3yCTPIYalOThCS 1HBa31iHI
BHUJIM, [0 aKTUBHO PO3MHOXKYIOThCS, 3aXOIUTIOIOTh HOB1 TEPUTOPIi Ta BUTICHAIOTH
abopurenHi Buau. [lIBuake MOMMPEHHS aJBEHTUBHUX POCIMH 3HAYHOIO MipOIO
3aJICKUTh BIJ TOro, IO OUIBIIOCTI 3 HHUX BJACTHBlI BHCOKA IUIACTUYHICTH Ta
KUTTE3TATHICTh, €(EKTUBHI PUCTOCYBAHHS JI0 MOIIMPEHHS HACIHHSA, PI3HI 3aXHCHI
MPUCTOCYBaHHS Ta 1HII  OloyioriuHi  BiacTUBOCTI. [lepeBakHa  OUIBIIICTD
aJIBEHTUBHUX POCIHUH € Oyp’sHaMHU. BOHM 3aCMIUyIOTh CIIIbCHKOTOCIOAAPCHKI YT1A1,
OJIs, CaJik, TTACOBHUINA, OCEIISIIOTHCS Ha ITyCTHUIAX, HEOOPOOIIOBAaHUX 3eMIIIX, OIS
XKUTIa, HA y301uusix gopir tomio [5]. Ha Binauuuuuni e bopiiiBauk COCHOBCHKOTO
(Heracleum sosnowskyi), AmOpo3is momunosucta (Ambrosia artemisiifolia) Tta
Ceunopuit manpuactuii (Cynodon dactylon). BopmiBauk (Heracleum) nanexuts 10
poaunu Cenepoi (Apiaceae). Lls pocnuna nocsirae Bucotu 1,5 - 2 MeTpiB 1 pocTe Ha
nycTUax, JyKaX, MOKE PO3CENIATHCh Ha MpHCcaIuOHMX AUITHKaX. OcoOIUBICTIO
JAaHO1 POCIIMHHM € CiK, SIKU MOXE CIPHYMUHSATH OIIKH IIKIPU MPU KOHTAKTI 3 HEI0, a
3aBASKA TIOTY)KHOMY PO3BUTKY Ha3eMHOI MacH, MOXKE BHTICHATH HE JIMIIC
TpaB’STHUCTI POCJIMHHM, a W MICIEBI JepeBHI BUIU. TakoXX MIMPOKO PO3MOBCIOKEHA

Ha BinHnuuunHi AMOpo3is noauaonmucta (Ambrosia artemisiifolia) poxuau Afictposi
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(Asteraceae). AMOpO3ist OUIBLI MOIIKMPEHA y CLIbCHKIMA MICIIEBOCTI Ta MEPEAMICTI,
BOHA 3aCMIYy€ TIOJIbOBI KYJIbTYPH, CaJld, TOPOIH, y3014dsl JOPIr, 3aTi3HUYHI HACHIIH,
JYKA Ta MACOBHUINA, MyCTHUIIA Ta 1HIIN HeoOpoOsroBaHi 3emii. Y BiHHUII BeaeThcs
060poThOa 3 pO3CENEHHSM JaHOi POCIMHU, TOMY B MICTi 3ycTpidaeTbes piako. Jlana
pOCIIMHA HAJMIPHO BHUCYUIY€ 1 BUCHAXy€ TI'PYHTH, YMHUTh HETaTUBHUU BIUIMB Ha
a0OpUreHHI Ta KyJbTYpPHI BUIU. Takoxk MUIOK aMOpo3ii Mae BHCOKY aJIepreHHICTb,
SIK 1 B pocyinH ponuau KumaprucoBux «5» 3a 5-0anbHor0 mkanoro [3].

e omuum inBasiiitHuM BHaoM € CBuHOpuit nampuactuii (Cynodon dactylon)
ponunau 3nmakoBi (Poaceae) [6]. MopdomoriaHor 0coOIUBICTIO TaHOT POCIHHH € ii
CYLIBITTSI — CX0’K€ Ha 30HTHK KOJOCKiIB. CBUHOpHIA MabyacTUil Mae oBre 10 1 metpa
3aBJIOBKKHU PO3Taly’KEHE KOPEHEBUILE 1 JTOBI'1 MOB3Yy4l HaJ3€MHI [1aroHHU, K1 MalOTh
0arato By3IiB, 4aCTO POCTE ra y3014usix JOPIr Ta 3aCMIYYy€ CLILChKOTOCHOIAPChKI
semui. Pocmuam pony Cynodon mocuTh BHTpUBANi, MOXYTh MEPEHOCUTH IIOBHE
BUCYILIYBaHHS 1 4y/10BO ce0e MOUyBalOTh Mij MEKYYUM COHLEM, iX arpeCUBHUH piCT
MOXKE CKJIaJIaTh KOHKYPEHII0 a0OpUTeHHUM BHUAAM 3JaKOBUX POCIHH, TaKUM SK
MUPIN, TPSACTUIS, MAKUTHUIIS Ta 1HII, HETATUBHO BIUIMBAIOYM Ha O10pI3HOMAHITTA
ekocucteMu.  I[HTpomykiiss  Oyp'sHIB €  Ccepiio3HOK0  MpOoOJeMO  Jis
CUTbCHKOTOCTIOZIAPCHKUX Ta TPHUPOAHUX EKOCHUCTEM, TOMy [Jisi OopoThOu 3
IHTPOJYKOBAaHUMHU Oyp'ssHaMU BUKOPUCTOBYIOTHCS XiMi4HI, Glosioriuni, (i3udHi Ta
KyJIbTYpHI METOAM, a CaMe: 3aCTOCYBAHHS repOinuAiB, IPUPOAHUX BOPOTIB, PyUYHUN
30ip (BumaneHHs Oyp'ssHIB BpydyHy MOXe OyTH e(OEKTUBHUM Ha HEBEJIHMKUX
TEPUTOPIAX), T BUPOLITYBAHHS COPTIB KYJIBTYP, K1 MEHILE CXHIIbHI 10 KOHKYPEHIIIi 3

Oyp'ssHaMHu.

BucHoBku:

1. V M. Bignumi Oyno BUSIBIEHO HACTYIHI IPYHH 1HTPOIYLEHTIB: MPUPOIHI
inTponynentd — I[opoOumna 3BuuaiiHa (Sorbus aucuparia), Kamuna 3Buuaiina
(Viburnum opulus), Am6po3is monononucta (Ambrosia artemisiifolia), BopriBauk
Cocuoscwkoro (Heracleum sosnowskyi), Ceunopwuit maigsuactuii (Cynodon dactylon);

IITY4HI 1HTpoAyleHTH — MarHomis cynamxka (Magnolia soulangeana), Cakypa
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(Prunus serrulata), Karamena OiraonieBuana (Catalpa bignonioides), fnmna
kaHajchka (Picea canadersis), Kiten rocrpomuctwii (Acer platanoides), INpkokamtan
spuuaiinuii (Aesculus hippocastanum), Kapromns 3Buuaiina (Solanum tuberosum),
Exinanes mypmyposa (Echinacea purpurea).

2. Ilo3uTuBHE 3HAYEHHSA IHTPOAYKOBAHUX BHUIIB IOJSATAE Y 301IBIICHHI
O10p13HOMAHITTS B O3€JEHEHHI MiICTa Ta PO3BUTKY CLIBCHKOI'O T'OCIOJAapCTRBA.
HeratuBna ponp — 1HBa3iiiHI BUIM HEKOHTPOJIHOBAHO TMOIIMPIOIOTHCS HAa TPYHTHU
pi3HOTO TPHU3HAYCHHS, BUTICHSIIOTH aOOpUTEHHI BUAM POCIHH, a TaKOX MOXYThb
BUKHUATH aJePreHHUN NWIOK, IO MOXKEC HEraTHWBHO BIUIMBATH HA CAMOIIOYYTTS
MEIIIKAHI[IB MICTa.

3. YV BinHumi s 3MEHIICHHS MOIMMPEHHS 1HBa31MHUX BUJIIB Ta 3aCMIYCHHS
CLITbCHKOTOCIIOJIAPCHKUX 3€MENb 3aCTOCOBYIOTHCSI HACTYIHI METOAM OOpoThOM 3

IHTPOyLIEeHTaMU-Oyp'sTHaMU: XiM14H1, 010JI0T14HI1, (P13UUHI Ta KyJIbTYpHI.
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Abstract: Excessive use of episiotomy is still a significant problem of
Ukrainian obstetrics. The article presents a literature review, meta-analyses and
results of individual studies on the use of this procedure in modern conditions. The
analysis showed that in modern obstetrics, episiotomy has not yet lost its relevance.
However, conventional episiotomy is associated with higher rates of severe perineal
injury and wound complications. Thus, for women who give birth vaginally, it is
recommended to abandon the routine performance of an episiotomy. The decision to
perform an episiotomy is made on an individual or limited basis.

Keywords: episiotomy, perineal injury, indications, methods, complications.

Birth trauma of the perineum is an urgent problem of modern obstetrics. It

includes damage to the skin, perineal muscles, as well as the anal sphincter and anal
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epithelium during childbirth, the prevalence of such injuries does not decrease and is
0.25-6%, among first births — 1.4-16%, repeat births — 0.4-2.7% [1, p. 913]. One of
the methods of preventing severe birth trauma to the perineum is episiotomy.
Excessive use of episiotomy is still a significant problem of Ukrainian obstetrics. The
lack of consensus among medical professionals prompted us to study the state of this
problem.

An episiotomy is a surgical procedure for dilating the vaginal opening by
cutting the perineum during the second period of Labor to speed up and facilitate
fetal delivery during vaginal delivery [2, p. 81].

The World Health Organization (WHO) recommended an episiotomy rate of
10% in 1996[2].Since the adoption of this recommendation, the frequency of
episiotomies in the world as a whole has decreased. In Canada, the frequency of
episiotomy decreased in both surgical and spontaneous vaginal births (from 53% to
43% and from 13.5% to 6.5%, respectively, from 2004 to 2017), while in the United
States, the frequency of episiotomy decreased from 17.3% in 2006 to 5.2% by 2020
[3, p. 197, 4, p. 1149, 5, 349].

Nowadays, there is more and more information that the routine use of
episiotomy is no longer recommended due to the lack of an objective evidence base
(degree of evidence 1B) that confirms the benefit or determines the criteria for its use
and due to the increase in the number of complications associated with the use of this
procedure [6, p. 81, 7, p. 88].

So, in a meta-analysis of 12 studies in which 5375 women were examined,
compared the use of episiotomy according to indications with routine use in women
waiting for vaginal delivery without the help of a doctor's surgical help, described
that limited use of episiotomy reduced the number of women who experienced severe
perineal or vaginal injury by 30% (odds ratio (OR) 0.70, 95% DI 0.52-0.94). In the
present study,there were no differences between the groups in terms of perineal pain
and postnatal day, as well as long-term (>6 months) dyspareunia, urinary
incontinence, and genital prolapse [7, p. 88].

Historical data indicate that the routine use of episiotomy had several
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advantages; however, current evidence for the effectiveness of this method in routine
use does not support these judgments [8, p. 136, 9, p. 61, 10, p. 6, 11, p. 94, 12,
p. 192, 13, p. 357, 14, p. 408], namely:

1) Reduction of intranatal injuries to the fetal head. Previously, episiotomy was
recommended to reduce the risk of intraventricular bleeding during preterm labor, but
to date, there 1s no evidence that this intervention is effective on a routine basis.

2) Speed of wound healing and recovery of the woman in labor. Historically,
there have been judgments that a surgical incision is easier to control and therefore
restore tissue integrity by suturing the wound, and such a repair would be
anatomically correct compared to spontaneous rupture, and therefore possibly lead to
a reduction in long-term complications. In the absence of dilated episiotomy, an
episiotomy incision is easier to repair than most uneven spontaneous second-degree
deep ruptures. However, there is insufficient data showing improvements in
long-term episiotomy outcomes.

3) Protection of pelvic floor muscles and fascial fixation. Episiotomy does not
guarantee protection for pelvic floor strength and can lead to weakening of the pelvic
floor muscles compared to spontaneous rupture. In addition, neither median nor
mediolateral epiziotomies protect against future urinary or fecal incontinence
compared to spontaneous vaginal delivery.

4) Prevention of anal sphincter rupture. There is a widespread debate about
whether median episiotomy is not effective for this purpose and, in fact, it is also
associated with an increase in the frequency of severe perineal ruptures (Grade III
and IV).

In another meta-analysis of 22 observational studies conducted in 2014,
involving more than 651,000 women, 2.4% of them with severe ruptures, median
epiziotomy was associated with an almost fourfold increase in the risk of third - or
fourth-degree perineal ruptures (or 3.82, 95% CIl 1.96-7.42), but mediolateral
epiziotomy did not increase the risk (OR 1.72, 95% CI 0.81-3,65) [15, 1688, 16,
p. 1275].

A 2020 meta-analysis involving 43 studies and 716,000 women (3.1% of them
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with severe perineal ruptures) reported an increased risk of anal sphincter rupture in
median episiotomy (or 2.88, 95% CI 1.79-4.65), but not in mediolateral episiotomy
(or 1.55, 95% CI 0.95-2.53). Mediolateral epiziotomy was not protective, but in turn
was not associated with an increased risk [17, p. 30].

However, the 2019 publication, which reviews data obtained on the basis of
studies conducted after 2000, confirms the more free use of lateral or mediolateral
epiziotomy, in particular in operative vaginal delivery, to reduce anal sphincter
ruptures [18, p. 351].

5) Prevention of fetal shoulder dystocia. A systematic review of 14 studies that
included more than 9,700 cases of fetal shoulder dystocia shows that only one study
evaluated the effect of episiotomy on preventing fetal shoulder dystocia, and its
outcome was not significant. Based on this information, it follows that episiotomy
does not prevent fetal shoulder dystocia [19, p. 980].

When considering using an episiotomy, you should consider the potential
benefits and possible side effects, such as: spontaneous incision dilation leading to
third-and fourth-degree ruptures, especially in median episiotomy; risk of
unsatisfactory anatomical results (for example, skin marks, asymmetry, fistulas,
narrowing of the vaginal opening); increased blood loss; increased risk of infection
and degeneration; increased risk of severe perineal rupture during subsequent Labor
[16, p. 1276, 17, p. 31].

Despite the fact that the use of episiotomy in modern obstetrics is limited, there
are cases when it should be considered. The vast majority of modern researchers
believe that the decision on the expediency of this surgical procedure should be based
on the clinical picture of the woman in labor and the opinion of the
obstetrician-gynecologist taking delivery. It is also indicated that there are no special
circumstances that require episiotomy. If the doctor is convinced that the expansion
of the birth canal will facilitate labor and be useful for the mother or child, and
ensures that the indications for episiotomy outweigh the risks, then episiotomy is
recommended [16, p. 1276, 17, p. 32, 18, p. 351, 19, p.9 80].

Here are the main examples of the feasibility of performing this operation:
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1.  The need for rapid delivery. Episiotomy may be recommended in
situations where accelerated delivery of the fetus is desirable during the second
period of labor, for example, when the fetal heart rate shows pathological changes in
Category III during cardiotocography, but the perineal tissue is an obstacle to fetal
birth.

2. Vaginal delivery with the use of auxiliary means. Episiotomy is
recommended to be used to facilitate the placement of forceps or a vacuum extractor
in women with a narrow vaginal outlet. In contrast to historical recommendations,
many modern scientific societies point to the benefits of eliminating mandatory
episiotomy during operative vaginal delivery. It 1s indicated that the decision to
perform it during vaginal delivery using auxiliary means remains at the discretion of
the doctor. It is not recommended to perform a median episiotomy during operative
vaginal delivery, as it triples the risk of anal sphincter injury. Also, according to
observations, delivery using forceps has a higher level of damage to the anal
sphincter compared to delivery using vacuum extraction of the fetus, and the benefit
of mediolateral or lateral episiotomy prevails.

3. Fetal shoulder dystocia. There are claims that in some cases of fetal shoulder
dystocia, episiotomy can increase the space for manipulation by the doctor's hands
and, thus, facilitate the removal of the posterior shoulder, but does not prevent
shoulder dystocia and does not release the anterior fetal shoulder. Current literature
sources indicate that routine use of episiotomy to treat fetal shoulder dystonia is not
recommended until more data are obtained from randomly distributed studies to
determine the balance of benefit and harm.

4. Circumcision of the female genital organs in the anamnesis (labia majora
and labia minora and clitoris). Women with female genital circumcision are more
likely to need or at least doctors are considering an episiotomy during labor,
especially with Type III infibulation. the degree or type of female circumcision can
lead to a significant narrowing of the vaginal opening or even the formation of a
tissue membrane that overlaps. This can complicate, limit, or completely eliminate

the possibility of vaginal examinations during labor; lead to soft tissue dystocia

28



during labor. Patients after circumcision of the female genital organs have an
increased risk of anterior vaginal, labial or urethral ruptures during childbirth. For
these women, episiotomy can be anterior, standard posterior, or both (a combination
of incisions) [16, p. 1276, 17, p. 32, 18, p. 351, 19, p. 980].

To choose the incision method, it is important to consider their risks and
benefits. Such types of episiotomy as medial and mediolateral are most widely used
[17, p. 32]. Other incisions are less common and include the JsN-shaped type, as well
as lateral and anterior incisions [16, p. 408].

Median episiotomy begins within 3 mm of the midline of the posterior
comisure and continues down from 0 to 25 degrees of the sagittal plane. Median
episiotomy is more commonly performed in the United States of America [17, p. 33].

Mediolateral or medieval episiotomy begins within 3 m of the midline of the
posterior commissura and is directed laterally at an angle of at least 60 degrees from
the midline to the sciatic protuberance. Mediolateral episiotomy is mainly used in
European countries [17, p. 33].

The J-section is less common. The incision also starts from the posterior
commissura, first expanding longitudinally along the midline, and then bending from
the side at an angle similar to the letter J. Anatomical structures are cut, including the
vaginal epithelium, the base of the perineum and the junction of the base of the
perineum with the bulbous-cavernous muscle, and the skin of the perineum. This
method is actually a combination of previous methods and can combine their
advantages and reduce their disadvantages, but there is no data confirming the
advantage of using this method [18, p. 751].

There are various modifications to the above methods, which may be preferred
by practitioners depending on personal experience [19, p. 979]:

T-episiotomy is a modification of median episiotomy in which bilateral cross-
sections are made at the lower apex to create an inverted T-shaped incision. This
procedure increases the area of the vaginal opening more than just a median
episiotomy.

The lateral episiotomy also has a mediolateral angle as a basis, but the incision
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occurs between 7-8 hours or 4-5 hours, and not in the traditional position at 6 hours.
Such changes are aimed at reducing the risks associated with the intended
mediolateral, in the final form, this technique becomes more similar to median
episiotomy during suturing.

Anterior episiotomy is described as deinfibulation (or defibulation). It is
indicated only in the case of previous female circumcision. The fused labia minora is
cut along the midline towards the pubis to open the external passage of the urethra. It
Is not recommended to cut the remains of the clitoris.

Median episiotomy compared to mediolateral episiotomy has a number of
disadvantages described in modern randomized trials. According to the World Health
Organization (who), mediolateral episiotomy is preferred because it does not increase
the risk of anal sphincter rupture (grade 1l and IV pathological obstetric ruptures), in
contrast to median episiotomy [6, p. 82, 16, p. 1275]. To limit anal sphincter rupture,
the Royal College of Obstetricians and Gynecologists (RCOG) recommends a
mediolateral incision during an episiotomy, and the American College of
Obstetricians and Gynecologists states that mediolateral episiotomy may be better
than median episiotomy in some cases. The RCOG recommends considering a medial
lateral episiotomy during instrumental labor, as this may have a protective effect
[17, p. 31].

The choice of median and medial lateral episiotomy balances the risks of the
two methods. Median episiotomy is associated with a higher risk of anal sphincter
rupture than mediolateral episiotomy(evidence grade 2C) [16, p. 1276]. Mediolateral
episiotomy is associated with increased blood loss [17, p. 28]. In addition,
mediolateral episiotomy has historically been thought to lead to increased perineal
pain and dyspareunia. However, despite conflicting data, there is evidence that there
are no differences in pain outcomes between the two treatments. There are references
in the literature to a study reporting the occurrence of more severe pain in women
with a mediolateral episiotomy performed by a 60-degree incision from the median
line, compared to women who had an episiotomy cut 40 degrees from the median

line. This may have contributed in part to the different results of the study, as other
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factors also have an impact. It should be noted that the anal sphincter injury itself was
associated with increased perineal pain [16, p. 1275, 17, p. 32].

It should also be noted common complications associated with episiotomy
[9, p. 7]: infection; hematoma; perineal ruptures of the third and fourth degree;
cellulite; degiscence; abscess; dyspareunia; altered sexual function; postpartum pain
in the perineum; incontinence: urine, feces, gases; rectovaginal fistula; genital nerve
conduction disorders; necrotic fasciitis.

Therefore, delivery resolution using episiotomy may be useful in certain
clinical situations. The decision on whether to perform an episiotomy largely depends
on the clinical picture in the second period of Labor and the opinion of the
obstetrician-gynecologist taking delivery. There are no specific situations in which an
episiotomy is necessary. Cases in which this procedure may be useful include the
need for accelerated vaginal delivery, surgical delivery solutions using vacuum
extraction and obstetric forceps, and fetal shoulder dystocia [19, p. 980].

Conclusions

The analysis showed that episiotomy has not lost its relevance in modern
obstetrics. However, conventional episiotomy is associated with higher rates of
severe perineal injury and wound complications. Thus, for women who give birth
vaginally, it is recommended to abandon the routine performance of an episiotomy.

The decision to perform an episiotomy is made on an individual or limited basis.
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Abstract: The aging of the population in Ukraine and in most countries of the
world has significantly influenced the increase in the prevalence of degenerative
diseases, one of which is osteoarthritis. Cell therapy is one of the ways that can
improve the treatment of osteoarthritis. That’s why the aim of our study was to
investigate indicators of pain and symptoms according to the KOOS scale at 3, 6 and
12 months of follow-up after intra-articular injection of multipotent stem cells, the
source of which was Wharton's jelly, in patients with osteoarthritis. Conducting a
clinical study with the participation of 14 people who underwent intra-articular
injection of mesenchymal stem cells, the source of which was Wharton's jelly.
Subsequently, patients were surveyed using KOOS scale 3, 6, and 12 months after
treatment with further statistical data processing. It was found that a stable
improvement in the results of the KOOS scales for pain and symptoms was noted
throughout the observation period. The data obtained in this way indicate the
successful use of mesenchymal stem cells from Wharton's jelly to alleviate symptoms
of osteoarthritis.

Keywords: Wharton's jelly, osteoarthritis, KOOS scale, pain, symptoms.

Introduction. Osteoarthritis is a chronic, systemic disease that affects the
joints by destroying the articular cartilage as the main point of attachment and
concomitantly affecting the subchondral bone, synovial membrane, menisci, tendons,
ligaments and muscles. Osteoarthritis is a multifactorial disease, the causes of which

can be both external and internal to a person [1]. A sample study of nearly 5,000
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people over the age of 18 showed that 14.8% of those examined had osteoarthritis in
at least one joint. In addition to the manifestations of sexual dimorphism in relation to
the prevalence of this pathology, a relationship was found between obesity and the
prevalence of knee (OR: 4.37; 95% CI: 2.08, 9.20) and femoral (OR: 2.52; 95% CI:
1, 17, 5.43) osteoarthritis [2]. Considering the increase in the weight of the adult
population, the relevance of studying osteoarthritis and methods of its treatment is
more important than ever. Among the most promising new methods for the treatment
of various pathologies are stem cells, which are capable of differentiating into other
types of cells and have already shown good results in the treatment of Parkinson's
disease, diabetes and other pathologies [3].

Aim. To study the indicators of pain and symptoms according to the KOOS
scale at 3, 6 and 12 months of follow-up after intra-articular injection of multipotent
stem cells (MSCs), the source of which was Wharton's jelly, in patients with
osteoarthritis.

Materials and methods. The results of the treatment of 14 patients who, from
2018 to 2022, provided the results of the questionnaires and had a primary diagnosis
of osteoarthritis of the knee joint I1-11l stage were analyzed. with damage to one or
both joints and received treatment by intra-articular injection of multipotent stem
cells, the source of which was Wharton's jelly. To obtain stem cells, umbilical cords
removed during physiological childbirth from clinically healthy women, with the
voluntary consent of the parturient women, were used. The umbilical cord was
washed with PBS according to conventional methods. Wharton's jelly was
mechanically crushed and placed in a volume culture flask with reduced glucose
aMEM nutrient medium supplemented with benzylpenicillin (2 units/ml),
streptomycin (2 ug/ml) and 10% fetal calf serum. The first cells that migrated from
the explant were observed at the bottom of the vial after 5-7 days. After 14 days, the
number of cells was sufficient for reseeding. To obtain the following passages, the
cells were subcultured after reaching a confluency of 70-80% using a solution of
versene (0.02%) and trypsin (0.05%) in a ratio of 1:1. MSCs at the second passage

were used for the experiment. To prepare the cells for injection, the culture was
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detached from the substrate using a solution of versene (0.02%) and trypsin (0.1%),
after which the trypsin in the suspension was inactivated by adding an equal volume
of the growth medium. The obtained suspension was processed in a centrifuge
(1000 rpm). MSCs remaining in the pellet were resuspended in PBS and counted in a
Goryaev chamber. MSCs were injected at the rate of 25,000 cells per 25 ul of
physiological solution, with a total volume of 2 ml per injection, intra-articularly. The
clinical results of the treatment were evaluated by the Knee Injury and Osteoarthritis
Outcome Score at 3, 6 and 12 months after treatment. The obtained results were
subject to statistical processing.

Results and discussion. Average values on the pain scale: at 3 months of
treatment — (81.53+10.56) points, at 6 months of treatment — (80.32+10.09) points, at
12 months of treatment — (80.86+6, 63) points (Fig. 1). Pain, as the main subjective
parameter, is also an important criterion from the point of view of the subjects. The
dynamics of the KOOS pain scale is practically absent (p=0.5) during the 3 time
peaks of observation, which indicates a stable effect of the proposed method of
treatment during the year.
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Fig. 1. Analysis of KOOS pain scale scores 3, 6, and 12 months after treatment.
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Average values on the symptom scale: at 3 months of treatment — (78.37+7.66)
points, at 6 months of treatment — (77.75+£8.25) points, at 12 months of
treatment - (80.14+7, 20) (Fig. 2).

Visual stability on the scale of symptoms is also confirmed by statistical
calculation (p=0.47). There is a slight visual trend towards an increase in the total
score, which requires further studies with a larger sample size and longer follow-up
periods. The general increase in the clinically significant effect from the side of
symptoms, especially the reduction of edema, may indicate the direct influence of
stem cells on certain pathogenetic links in the process of degeneration of cartilage
tissue and involvement in the process of the synovial membrane.
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Fig. 2. Analysis of the KOOS symptom scale scores at 3, 6, and 12
months after treatment.

Data from studies using bone marrow-derived stem cells also show successful
results from intra-articular injection of cell culture. During the 12-month follow-up,
the authors of the study found significant differences in the domain of symptoms of
KOOS (p=0.003) compared to the group where patients used corticosteroids [4].

Conclusions. The data revealed by us indicate significant improvements in the

studied indicators of KOOS pain and symptoms scales throughout the observation
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period, which indicates the success of the use of mesenchymal stem cells, the source

of which is Wharton's jelly, in patients with osteoarthritis.
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Abstract: The article presents the results of the study of the phagocytic activity
of neutrophils and monocytes in patients with complicated and uncomplicated
chronic periodontitis. It was found that in the acute period of periodontitis there is a
decrease in the phagocytic function of neutrophils and monocytes, which is most
pronounced in patients with periodontitis complicated by periostitis and phlegmon of
the soft tissues of the face.

Key words: periodontitis, periostitis, phlegmon, phagocytosis, neutrophils,

monocytes.

Introduction: Chronic periodontitis is one of the most common dental
pathologies [1, 2]. Exacerbation of chronic periodontitis and its
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purulent-inflammatory complications are caused by aerobic and anaerobic bacteria.
The phagocytic system of the human body resists microorganisms. But often chronic
periodontitis is complicated by periostitis or phlegmon of the soft tissues of the face
[1. 2, 3]. It was of interest to compare the state of the phagocytic system in patients
with uncomplicated chronic periodontitis.

Aim of this investigation was to study phagocytic activity of neutrophils and
monocytes in patients with chronic periodontitis in the exacerbation phase, depending
on the presence of complicated.

Materials and methods. We observed 56 patients aged from 47 to 55 years
(average age — 51.5£2.5 years), including 32 men (57.1%) and 24 women (42.9%).
Fibrous CP occurred in 6 (10.7%), granulating CP — in 15 (26.8%), granulomatous
CP —in 35 (62.5%). In 48.2% of cases (27 people) CP was uncomplicated, while in
51.8% of cases (29 people) the disease was complicated, including periostitis (17
people, 30.4%), and soft tissue phlegmon face and neck (12 people, 21.4%).

The reference norm group consisted of 53 practically healthy donors, without
acute or chronic dental pathology, aged from 45 to 57 years (average age - 51.0+£2.6
years), including 17 men (51.5%), women — 16 (48.5%).

Populations of monocytes and neutrophils from peripheral blood were isolated
by centrifugation on a double density gradient of 1.077 and 1.093 fecol-verografin
[6]. The purity of the monocyte suspension (89-98%) was confirmed by
immunofluorescence using monoclonal antibodies to CD14 receptors. The viability
of cells in the suspension was confirmed in a trypan blue test (it was 95-98%). The
working concentration of suspensions of neutrophils and monocytes is 2*10%/ml.

Determination of the phagocytic activity of neutrophils and monocytes in
peripheral blood was carried out using the plate method. The following were
calculated at the 30th and 120th minutes of the experiment: 1) phagocytic index
(PI) — the percentage of phagocytic cells; 2) phagocytic number (PN) — the number of
absorbed staphylococci per 1 phagocytic cell; 3) bactericidal index (Bl) according to
the formula: BI = (Number of killed bacteria/Number of absorbed bacteria) x100; 4)
phagocytic number coefficient (PNC) according to the formula: PNC=PN3o/PN 0.
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Statistical processing of the obtained data was carried out using the Student's
test.

Results. In order to identify the characteristics of the phagocytic status in
patients with uncomplicated and complicated forms of CP in the acute phase, a
separate study of cellular immunity indicators was carried out in these groups of

patients (Table 1).
Table 1.

Phagocytic activity of neutrophils and monocytes in patients with chronic
periodontitis in the exacerbation phase, depending

on the presence of complicated

Complicated chronic periodontitis
Uncomplicated Phlegmon of the
Index Referer_u;%norm chronic periodontitis s soft t?ssues of the
(n=53) (n=27) Periostitis (n=17) face and neck
(n=12)
Neutrophils
P1 of neutrophils at 30 minutes, % 95,7+1,4 81,544, 1 *** 70,243,5%*%* 63,3+3,1%%*
P1 of neutrophils at 120 minutes, % 93,2+1,2 77,4+3,9%*** 68,243 4%*** 59,0-£3,0%**
PN of neutrophils at 30 minutes, c.u. 11,5+1,1 9,0+0,5%* 8,4+0,4%* 6,940,3%**
PN of neutrophils at 30 minutes, c.u. 9,5+0,9 6,2:£0,3%** 5,3+£0,3%** 3,5+0,2%**
PNC of neutrophils, % 1,21+£0,06 1,45+0,07* 1,57+0,08** 1,96+0,1%***
Number of absorbed bacteria at 30 minutes, c.u. 1100+44 1020441 946+38* 898+£35%**
Number of cilled bacteria at 30 minutes, c.u. 729+30 625+31%* 539427 ** 416:£20%**
BI of neutrophils at 30 minutes, % 66,3£3,1 61,3+3,0 56,9+2,8* 46,3£2, 3%%*
Number of absorbed bacteria at 120 minutes, c.u. 888+36 819+41 775+39%* 714435%*
Number of cilled bacteria at 120 minutes, c.u. 76331 629+3 1% 54942 7%** 5024£25%**
Bl of neutrophils at 120 minutes, % 85,9+3.4 76,8+£3,8 70,843,5%* 70,3+3,5%*
Monocytes
P1 of monocytes at 30 minutes, % 85,7+4,3 75,3+3,6* 69,0+3,4** 66,443,1%%*
Pl of monocytes at 120 minutes, % 82,3+4,1 73,0£3,7 67,7+3,3%* 64,2:£3 2% %%
PN of monocytes at 30 minutes, c.u. 6,8+0,3 6,2+0,3 5,9+0,3%* 5,5+0,3%%*
PN of monocytes at 120 minutes, c.u. 5,1+0.3 4,3+0,2* 3,94+0,2%%* 3,34+0,2%**
PNC of monocytes, % 1,33+0,07 1,44+0,07 1,51+0,08 1,67+0,08**
Number of absorbed bacteria at 30 minutes,, c.u. 583+23 521+21%* 510+20* 493£19%**
Number of cilled bacteria at 30 minutes, c.u. 361+14 2099+ 5%* 2614]3%** 209+£10%***
BI1 of monocytes at 30 minutes, % 61,9+2,5 57,4429 51,24£2,5%* 42,442 1 %**
Number of absorbed bacteria at 120 minutes, c.u. 420+17 39620 365+18* 32441 6%**
Number of cilled bacteria at 120 minutes, c.u. 340+13 299+15% 2624]3%** 2314 ]***
Bl of monocytes at 120 minutes, % 80,9+3,2 75,5+3,2 71,9+3,0* 71,3+2,8*

Note. 1) * - p<0.05, ** - p<0.01, *** - p<0.001 in relation to the reference

norm; 2) c.u. - conventional unit.

It has been established that in complicated forms of CP, the most significant
impairment of phagocytic activity of both neutrophils and monocytes occurs.

The PI of neutrophils at the 30th and 120th minutes of the experiment in
uncomplicated CP was reduced, against the reference norm, by 1.17 and 1.20 times,

respectively; when CP was complicated by periostitis, the degree of reduction in
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these indicators was 1.36 and 1.37 times, when CP is complicated by phlegmon of
soft tissues of the face and neck - 1.51 and 1.58 times. Pl of monocytes at the 30th
and 120th minutes of the experiment with uncomplicated CP was lower than the
reference norm, respectively, by 1.14 and 1.13 times, with CP complicated by
periostitis - lower by 1.24 and 1.22 times, with complications CP with phlegmon of
soft tissues of the face and neck — lower by 1.29 and 1.28 times.

The PN of neutrophils at the 30th and 120th minutes of the experiment with
uncomplicated CP was reduced, against the reference norm, by 1.28 and 1.53 times,
respectively, with CP complicated by periostitis - by 1.79 and 2.71 times, with
complication of CP with phlegmon of soft tissues of the face and neck — 1.51 and
1.58 times. The PN of monocytes at the 30th and 120th minutes of the experiment in
uncomplicated CP was lower than the reference norm, respectively, by 1.10 and 1.19
times; when CP was complicated by periostitis, it was lower by 1.15 and 1.31 times;
CP with phlegmon of soft tissues of the face and neck — lower by 1.24 and
1.55 times.

The PNC of neutrophils in uncomplicated CP was 1.20 times lower than the
reference norm, while in CP complicated by periostitis and phlegmon it was 1.30 and
1.62 times lower, respectively. For the PNC of monocytes, similar degrees of
reduction were 1.08, 1.14 and 1.26 times.

The development of complications also occurred against the background of a
decrease in both the absorption and inactivating abilities of neutrophils and
monocytes, as evidenced by a decrease in Bl of neutrophils (BIN) and Bl of
monocytes (BIM) at the 30th and 120th minutes of the experiments. If during
uncomplicated course of CP, BIN3;, BINiy, BIMsy and BIMyy, did not differ
statistically significantly from similar indicators of the reference norm, then when CP
was complicated by periostitis, BIN3, was reduced by 1.17 times, BINyy - by 1.21
times, and BIM3, and BIM g - respectively, 1.21 and 1.13 times. Complication of the
course of CP by phlegmon of the soft tissues of the face and neck occurred against
the background of a decrease in BINsy by 1.43 times, BINy by 1.22 times, and
BIM3o and BIMy,o by 1.46 and 1.13 times, respectively.
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Thus, the results of the study suggest that chronic periodontitis is accompanied
by insufficiency of the phagocytic system, which is manifested by a decrease in the
phagocytic activity of neutrophils and monocytes in the peripheral blood of patients.
The degree of insufficiency of the phagocytosis system is greatest in the complicated
course of CP, namely with the development of phlegmon of the soft tissues of the
face and neck. The least dysfunction of the phagocytic system is observed in
uncomplicated CP.

According to the data obtained, the neutrophil link of the phagocytic system in
CP is disrupted to a greater extent than the monocyte link, as evidenced by less
significant degrees of negative changes in the studied indicators of phagocytosis for
monocyte cultures.

In general, our research results are consistent with the data of similar works
[4,5,6,7].

Conclusions. The insufficiency of the phagocytic system in complicated CP
increases. This is manifested in a decrease in phagocytosis indicators of neutrophils
and monocytes in the blood of patients with CP. The most significant disturbances in
the phagocytosis system occur during the formation of phlegmon in the soft tissues of

the face and neck, compared to such a complication as periostitis.
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Annotation: Secrete exogenous and endogenous risk factors for breast cancer.
Exogenous factors include ionizing radiation, which is in the first place among these
factors [1, p. 2]. As endogenous factors, allocate factors that are associated with the
reproductive system of the body, genetic factors, endocrine — metabolic factors,
which include diseases of the thyroid gland (TG) [2, p. 25].

M. Y. Sokolova, T. V. Varlamova (2005) reported the presence of the thyroid
dysfunction — hypothyroidism on the background of nodular goiter — 13.9 %,
autoim- mune thyroiditis — 34.7 %, diffuse enlargement of the TG — 19.4 % in
women in premenopausal and meno- pausal period. Menopause in women with
hypothy- roidism occurs earlier [3, p. 30]. A number of sources indicate the direct
effect of thyroid hormones on the pro- liferation of epithelial cells of the
lobular - alveolar structures of the mammary gland by regulating the level of
epidermal growth factor receptors [4, p. 72].

As increase in T3 and T4 concentrations above nor- mal in serum has an
inhibitory effect on the level of prolactin. A decrease in plasma T3 and T4 levels
increases the release of prolactin and, accordingly, causes the development
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hyperprolactinemic states. State of hyperprolactinemia in primary hypothy- roidism is
called the Van-Wieck-Hennes-Ross syndrome. Adequate replacement therapy for
hypothy- roidism with thyroid hormones in this state leads to normalization of
prolactin secretion [5, p. 211].

Differrent disorders of the hormonal status in women with thyroid pathology
can lead to changes in the receptor system in the mammary glands and the
development dyshormonal hyperplasia in them. The severity of proliferative changes
does not always correlate with the severity of thyroid dysfunction. Even subclinical
forms of thyroid disorders can cause pathological changes in the lobular — alveolar
structures of the mammary glands, which will have certain clinical manifestations.
However, we can expect a tendency to increase the severity of these changes when a
large number of regulation factors (hormonal, metabolic, ionizing radiation and
others) are involved in the process of their formation, which dictates the need to study
this issue [6, p. 241].

The objective is to study the nature of structural and functional changes in the
thyroid gland in patients with malignant tumors of the mammary glands that have
suffered from the Chornobyl accident.

Key words: breast cancer, thyroid gland, chronic autoimmune thyroiditis.

Examination of 80 patients with malignant tumors of the mammary glands at
the age of 27-85 years. In 78 patients were diagnosed with breast cancer with stages
of the spread of the tumor process: TINOMO — 8 patients, TIN1IMO — 2 patients,
T2NOMO — 8 patients, T2N1MO —23 patients, T2N2MO — 1 patient, T3N1IMO — 11
patients, TANIMO — 10 patients, T4AN2MO — 2 patients, T2N1IM1 -1 patient,
TAN3MO — 1 patient, T3N1IM1 — 2 patients, TAN1M1 — 4 patients, TAN2M1 — 1
patient, TAN3M1 — 4 patients; breast sarcoma — T2bN1MO — was diagnosed in 1
patient; carcinosarcoma — T3NOMO — in 1 patient. The participants in the aftermath of
the accident were 12 people, living in radi- ation — contaminated areas — 68. The
exposure dose was known to 64 people and average (7.57 + 2.22) cSv (9.85-
20.15 cSv) for the participants in the emer- gency response and (1.13 + 0.26) cSv
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(0.14-2.12 cSv) for those living in radioactive contaminated areas.

Mammography was performed in two projections: craniocaudal-straight and
oblique-side, with the help of mammographs Senographe 700 T and 800 Tsm (firm
GE Medical Systems).

Echographic study of the structure of the mammary gland and the thyroid gland
was performed on the ultrasound devices Nemio XG SSA-580, Ne 2B730- 815 ENA
(firm Toshiba Medical Systems corporation), Nemio XG SSA-580, Ne 2B730-815
RU, Ne E7B1124930 (firm Toshiba Medical Systems corporation) by linear sensors
with a frequency of 10 MHz. Computed tomography was performed on a
multi- detector computed tomography 64 KT «LightSpeed VCT» (firm General
electric). MRI was performed on a magnetic resonance imager «Magnetom Vision
Plus 1.5 T» (firm Siemens).

For trepan biopsies, special needles were used in combination with a biopsy
system gun «Magnumy, which makes it possible to obtain a tissue column sufficient
for histological examination, and for determining estrogen receptors, progesterone, as
well as immunohistochemical determination of the expression level HER-2/neu.

The functional state of the thyroid gland was studied by studying the level of
the thyroid hormone free fraction — thyroxin, TTG and the titer values of antibodies
to thyroid peroxidase (TPOAD) in peripheral venous blood by an immunochemical
method with electrochemiluminescent detection.

According to the results of the ultrasound study on the structural changes in the
TG and markers that char- acterize the functional state of the TG in women with
breast cancer, show that 60 out of 80 patients who asked for help with various forms
of breast cancer and examined in the clinic, revealed the presence of structural
changes in the thyroid gland, which is 75 %.

Thyroid nodules were diagnosed in 38 patients, which is 47.5 %, so
multinodular goiter was detected in 14 cases — 17.5 %, nodular goiter in 26
women - 26.25 %, and 3 patients revealed a nodular goiter in combination with
chronic autoimmune thyroiditis (CAIT) — 3.75 %. Cystic changes in the TG were
detected in 2 patients — 2.5 %, chronic thyroiditis — in 3 patients — 3.75 %, CAIT —in
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6 patients — 7.5 %, areas of mixed echogenicity — small hydrophilic areas and small
fibrotic — altered areas in 8 patients — 10 %. 3 patients underwent surgery for the
removal of the TG, which is 3.75 %. Structural changes in the TG with ultrasound
were not detected in 20 patients with breast cancer, which is 25 %.

When analyzing the nature of structural changes in the thyroid gland,
depending on the stage of prevalence of the tumor process, it was found that in 10
patients (12.5 %) with a tumor process in the mam- mary gland, which corresponds
T1NOMO, 4 of them had nodular goiter, in 2 patients — areas of mixed echogenicity, 1
patient underwent surgery for the removal of the thyroid gland, 1 patient had CAIT, 1
patient had CAIT and nodular goiter and 1 patient had no structural changes in the
thyroid gland.

Of 3 patients (3.75 %) where the stage of the process corresponded T1IN1MO,
in 1 patient there was a nodular goiter, in 1 patient chronic thyroiditis and in 1 patient
no structural changes in the thyroid gland were detected.

Among 6 patients (7.5 %) with a stage T2NOMO — in 1 patient, structural
changes in the thyroid gland were not found, in 2 patients — areas of mixed
echogenicity were found, where small hydrophilic areas alternate with small fibrotic
areas, in 1 patient — nodular goiter and 2 patients underwent surgery in the amount of
removal of the thyroid gland.

In 24 patients (30 %), the tumor corresponds T2N1MO, in 9 patients structural
changes in the TG ultrasound not were found. Multinodular goiter was diagnosed in 3
patients, nodular goiter — in 6 patients, but in 2 of them both nodular goiter and CAIT
were diagnosed. CAIT as an independent disease was detected in 4 patients and
chronic thyroiditis — in 2 patients.

In 11 patients (13.5 %), where mammary gland neoplasms corresponded to the
stage T3N1MO — a multinodular goiter was detected in 2 patients, in 4 patients with a
nodular goiter, CAIT in 1 patient, CAIT and multinodular goiter in 1 patient, in 3
patients the structural changes in the TG were not identified. Thus, nodules in the TG
were found in 7 patients from 11 patients. In 9 women (11.75 %) with a tumor

process that cor- responded — T4AN1MO — the nodular masses in the thyroid gland
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were found in the majority of patients, namely, in 5 patients. 3 of them had a
multinodular goiter, 2 nodular goiter, 1 patient had small hydrophilic areas with small
fibromodified areas, 1 patient had cysts, 1 patient had cysts in both lobes of the
thyroid gland, 2 patients had structural changes in the thyroid gland not detected.

In 2 patients (2,5 %) with a tumor process T4N2MO - an
edematous - infiltrative form of breast cancer, cystic changes in the thyroid gland
were diagnosed and in 1 patient with a nodular goiter.

In 2 patients with a common process TAN3MO (2.5 %) in the thyroid gland in 1
patient small hydrophilic areas and small fibro — modified areas were found, in
another multinodular goiter.

2 patients (2.5 %) with disseminated stage of the process TAN1M1 — had a
nodular goiter and in 1 patient no changes in the thyroid gland were detected. Patients
diagnosed with breast cancer, which corresponds to the stage TAN2ML1 (2.5 %) in the
TG in 1 patient was diagnosed with a nodular goiter, in another patient no
pathological changes in the TG were revealed. In 1 patient (12.5 %) with breast
sarcoma, which corresponds to the stage T2bN1MO — small hydrophilic and small
fibro — modified areas in the thyroid gland were found. 1 patient (12.5 %) with a
tumor stage T2N1M1 (metastatic liver damage) had a nodular goiter.

With the stage T3N1M1 of the tumor process, 2 patients were treated — 2,5 %,
1 of them had CAIT and a multinodular goiter, 1 patient had no structural changes in
the thyroid gland after ultrasound examination.

5 patients with diagnosed breast cancer, which corresponded to the stage
TAN3ML1 (6.25 %) in the thyroid gland, were diagnosed with multinodular goiter in 3
patients, CAIT in 1 patient and 1 patient no pathological changes in the thyroid gland
were detected.

FT4 indicators over a certain normal level were detected in 1 patient, which is
1.25 % of the examined patients with breast cancer. This patient had a tumor stage
T2N1MO and with ultrasound examination of the thyroid gland structural changes
were not identified.

Changes in TSH levels were observed in 6 patients (7,5 %). In 1 patient, who
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had a tumor stage T2N1MO, the levels of TSH were below normal and in 5 patients
with stage TANIMO and T4N3MI1 and in 3 patients with a stage of tumor process
T2N1MO, they exceeded the upper limit of normal. 2 patients had CAIT, 2 patients
showed no changes in the thyroid gland, 2 patients had nodular and multinodular
goiter. It should be noted that in all 3 cases where there were changes in the levels of
T4 and TSH in the histological structure, there was infiltrating ductal carcinoma of
the mammary gland.Digital values of TPOADb above the norm were recorded in 15
patients — 18.75 %. This indicator indicates the presence of autoimmune changes in
the thy- roid gland, that is, the presence of CAIT. It should be noted that the digital
values of this indicator were in the range of increase from 36.22 TU/ml to 1000 IU/ml,
with it’s normal values to 34.0 IU/ml. On average, the indicator amounted to
318.05 IU/ml and exceeded the upper limit of normal values by an average of 9.35
times, and sometimes even 29.41 times.

All patients revealed structural changes in the TG with ultrasound examination.
9 patients had nodular changes in the TG, more precisely, 4 of them had a
multinodular goiter, and 4 patients had a nodular goiter. In 5 patients with ultrasound
examination, a diagnosis of CAIT was established, in 1 patient of them — nodular
goiter and CAIT were diagnosed, 1 patient had cystic changes in the TG and 1 patient
was diagnosed with hydrophilic and fibrous areas in the TG. As can be seen from the
analysis, in all patients, except for elevated TPOAD values, structural changes in the
TG are pre- dominantly nodular. 8 patients with CAIT were categorized as patients
who had a stage T2N1MO, 1 patient with a stage T2NOMO, 1 patient with a tumor
stage TANOMO, 2 patients had a stage T3N1MO, and 3 patients were with a stage
TAN1IMO. Thus, it can be said that all patients were with locally — common tumor
process in the mammary glands. 9 patients who had changes in indicators of TPOAb
had invasive ductal carcinoma and 1 patient had an invasive carcinosarcoma of the
mammary gland, 3 patients had an invasive lobular carcinoma and 2 patients had an
invasive nonspecific carcinoma. It should be noted that in 1 patient the digital values
of TPOADb were at the upper limit of the norm. This was a patient with invasive

ductal carcinoma and nodular goiter. Thus, we can assume that CAIT was in 16
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patients, that is, in 20 % of the total number of patients with breast cancer who were
analyzed.

Structural pathological changes in the thyroid gland were not identified in 20
patients with breast cancer — 25 %. Among them, 10 patients were with the stage
T2N1MO, 1 patient was with the stage TINOMO and 2 patients had a common
process that was treated to the stage T3N1MO, 3 patients were treated to the category
T1N1MO and 4 patients had disseminated forms of breast cancer. So, in 1 patient the
tumor process corresponded T3N1M1, in 1 patient — T4N1M1, in 1
patient - TAN2M1, and in 1 patient — TAN3M1. All tumors were invasive ductal

carcinoma by histological structure.
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Annotation: In the modern therapy of oncological patients, the leading place is
occupied by chemotherapy (CTX), which is a method of treatment of malignant
neoplasms with the help of cytotoxic (toxic to cells, which suppress the vital activity
of cells) medicinal substances. A significant number of cytostatics have a predictable
hepatotoxicity, which limits their use. Antitumor drugs adversely affect the liver, and
not in all cases it is possible to cancel them or replace them with other, safer drugs. In
addition, multi-component accompanying therapy represents a complex of potentially
hepatotoxic substances, which very often does not allow specifying the substance that
causes a pathological reaction. The frequency of hepatotoxicity (HT) during CTX
varies from 14.3 to 100%. This significant difference in the detection of the specified
complication may be due to different mechanisms of action of cytotoxic agents,
including their damaging effect on liver tissue, the difference in methods and criteria
for detecting HT. A particularly difficult task for a doctor is the development of HT
in patients to whom drugs are prescribed based on vital signs, as in cases of CTX in
cancer patients. Cancellation of treatment in them is impossible due to the
progression of the main disease, and its continuation is undesirable due to the risk of
developing severe hepatitis. The development and implementation of methods of
prevention and treatment of drug toxicity of the liver is an important problem of
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oncology, the solution of which will provide an opportunity to improve the results
and increase the quality of life of patients during treatment and rehabilitation.
Key words: chemotherapy, hepatotoxicity, hepatocyte, chemotherapy-induced,

drug-induced liver damage.

Treatment of patients who require the use of cytostatic drugs is a significant
medical and social problem. This group of medicinal products is characterized by a
large potential for negative effects on the structural and functional state of the liver.
Mechanisms of liver damage by drugs (LDD) in HT include disruption of metabolic
processes in hepatocytes, toxic destruction of subcellular structures, induction of
Immune reactions, carcinogenesis, disruption of blood supply to hepatocytes,
aggravation of hepatocellular disorders that occurred earlier. [1, p. 74] Drug-induced
liver damage (DILD) is sufficiently unstudied. Undoubtedly, the main role in it
belongs to chemotherapeutic agents introduced into the body and metabolites, which
are the result of biotransformation of drugs, and can have more pronounced cytotoxic
properties. [2, p. 223] Nowadays, the existence of two hepatotoxicity pathways has
been clearly established - toxic and idiosyncratic.[3, p. 643]

Toxic pathway. Cytostatic agents can have direct and indirect hepatotoxicity,
which causes immuno-independent toxic DILD. Based on the available data, it is
possible to say that the immune-independent toxic pathway of HT is based on four
main mechanisms:

* Direct induction of apoptosis;

« The formation of toxic metabolites in the first phase reactions (directly by
cytochromes P-450), which lead to increased lipid peroxidation (LPO) in
hepatocytes, the result of which is a violation of the structural membranes of the cell
and, as a result, necrosis;

 Mitochondrial dysfunctions;

* Violation of calcium metabolism in the cell, an increase in the intracellular
concentration of Ca2+, which leads to the rupture of the cell wall and its lysis.
[4, p. 327]
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Direct hepatotoxicity is caused by the toxicity of the substance itself,
indirect - by its metabolites. The basis of direct toxic damage is the formation of a
large number of toxic substances and highly reactive molecules with the participation
of enzyme systems that strengthen lipid peroxidation (LPO) in membranes, which in
turn is accompanied by an increase in their permeability, a violation of the ion
balance, a decrease in the level of ATP, a violation of vital functions and, as a result,
the development cell necrosis. This mechanism of cytolysis of liver cells is the
substrate of most acute and chronic drug-induced hepatitis. [4, p. 327]

Damage to the effectiveness of monooxygenases is considered as a possible
mechanism of indirect toxic damage to the liver. This process is caused by damage to
hepatocytes due to the low selective effect of antitumor drugs, which leads to an
increase in their toxicity, the accumulation of toxic metabolic products, which have a
negative effect on the course of biochemical processes and the functional state of the
liver. Thus, it is possible to say that the inhibition of metabolism, which occurs as a
result of damage to liver cells, creates conditions for the subsequent impairment of
liver function and damage to hepatocytes, thus forming a vicious circle of
pathogenesis. In this situation, it is necessary to reduce the dose of the
chemotherapeutic drug, as a result of which the therapeutic effect is significantly
reduced, or to interrupt the treatment, which can cause the development of a
recurrence of the tumor process. [2, p. 224]

The idiosyncratic way. Idiosyncrasy is essentially an individual intolerance to
drugs and can be due to the development of immune-mediated reactions to the drug,
or a congenital defect of one of several enzymes involved in the metabolism of a
reducing substance. Immune-induced hepatotoxicity is caused by the ability of
cytostatic metabolites to acquire the properties of haptens, then bind to hepatocyte
proteins and play the role of neoautoantigens, the presentation of which on the outer
cell membranes activates T-cells and directly triggers the production of
autoantibodies. The latter bind to autoantigens that are localized on the cell
membranes of liver cells, then the formed immune complexes trigger the mechanism

of autoantibody-dependent cytolytic and inflammatory reactions, i.e., in essence, we
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observe a delayed-type hypersensitivity reaction. [3, p. 644] The immune-mediated
path of hepatotoxicity (HT) is due to the induction of autoimmune damage and, as a
result, the development of various forms of inflammatory reactions (eosinophilic
infiltration, granuloma formation, etc.). Immune-mediated acute hepatitis is rare, but
it often transforms into chronic hepatitis and liver cirrhosis. It should be noted that
currently the reasons why the pathogenesis of DILD against the background of taking
the same cytostatic is realized due to different mechanisms of damage are currently
unknown, and the reasons why the same drug can cause both different types and
different clinical symptoms remain unknown and morphological variants of DILD.
[5, p. 46]

One of the key mediators of the destruction of clinical biomembranes, along
with superoxidanin and hydroxyl radicals, is also nitric oxide. On the one hand, the
generation of a molecule with an unpaired electron is a necessary homeostatic
process of the cell, and on the other hand, this molecule is potentially toxic, since
when interacting with superoxide anion, nitric oxide forms peroxynitrite, which has
the ability to produce highly reactive hydroxyl radicals that contribute to
development of oxidative stress. [6, p. 2]

Different chemotherapy agents can potentially rule out different types of liver
damage. A number of anticancer drugs (anthracyclines, cyclophosphane, platinum
drugs, etc.), which are subject to monooxygenation, not only turn into active
metabolites, but also show pro-oxidant activity and generate reactive oxygen species,
which leads to excessive activation of LPO. Discoordination of the regulation of free
radical processes leads to the destruction of the structural integrity of cell membranes
and the accumulation of toxic products (lipoperoxides, aldehydes, ketones, oxyacids)
in concentrations harmful to life, which contributes to the development of toxic
symptoms. Another mechanism of hepatotoxicity of chemopreparations (platidium,
anthracyclines) is due to their ability to cause chromosomal aberrations, in which the
death of hepatocytes occurs. The mechanism of immune HT is associated with the
acquisition by medicinal substances of haptenic properties for the proteins of the liver

parenchyma, followed by the initiation of immune reactions. In some HT drugs
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(methotrexate) with identical doses, the therapeutic and toxic effects can differ
significantly in different patients, which, according to modern ideas, is due to the
difference in the nucleotide sequence of genes that regulate the absorption of
chemotherapy drugs, its metabolism, excretion and cellular transport. When assessing
the mechanisms of toxic effects of methotrexate, considerable attention is paid to its
ability to induce oxidative stress. [7, p. 144]

During the development of HT, the processes of both fibrogenesis and
reparation occur. Important pathogenetic chains of fibrogenesis are not only reactive
oxygen species (ROS) produced by damaged hepatocytes, but also cytokines (platelet
growth factor, fibroblast growth factor, transforming growth factor b1, tumor necrosis
factor o, hepatocyte growth factor, interleukin-1, etc.), which activate stellate liver
cells (lipocytes, Ito cells). They move to the zone of the central vein and become
similar to myofibroblasts, actively proliferate, lose retinoid reserves and excessively
produce fibrin-forming collagen (I and Il types), which accumulates in the space of
Disse and leads to "capillarization", a violation of architecture, which prevents
normal exchange between blood sinusoids and hepatocytes. In cases where damage
persists or recurs, the processes of fibrogenesis will, despite the active repair of
hepatocytes, progress to the development of liver failure or the formation of liver
cirrhosis. [8, p. 1649, 9, p. 121]

Pathogenetic mechanisms of liver damage are diverse, but all of them are
characterized by cellular damage, accompanied by a significant reaction, cytolysis
and development of fibrosis. Liver damage caused by the same medicinal substance
can be caused by different pathogenetic mechanisms and have individual
morphological manifestations in different patients. Medicinal substances of different
groups can lead to the same type of reactions and can lead to the same type of
reactions and have the same morphological manifestations.
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Annotation. Experimental diabetes mellitus causes inflammatory-dystrophic
changes in the vascular-tissue structures of the jejunal wall. In the development of the
established pathomorphological disorders of the postnatal development of the
vascular-tissue structures of the jejunum, the leading role is played by the violation of
the morphofunctional state of the intraorgan vessels of the microcirculatory bed of
the organ, which subsequently leads to a violation of the trophism of tissue structures
and dystrophic and degenerative changes.
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Introduction. Recently, the disease diabetes mellitus, as the most widespread
endocrine disease, has become a medical and social problem for many countries of
the world [2,3,5,6, 8]. This is largely due to the fact that with this disease the
incidence of various complications is quite high, which lead to a decrease in the
working capacity of patients and often to disability [1, 4, 7, 9, 10].

Material and research methods. The objects of our morphological study were
materials from the lean part of the small intestine of white rat pups on the 14th, 21st,
and 30th days of postnatal life. To create a model of diabetes, rat pups on the 14th
day of postnatal life were injected intraperitoneally with alloxan in acetate citrate
buffer at the rate of 11 mg% per 100 g of weight. The work used morphological,
morphometric, vascular injection research methods.

Results. The results of our studies showed that in the early periods of postnatal
life  of animals suffering from  experimental  diabetes  mellitus,

inflammatory-dystrophic changes were observed in the jejunal mucosa. The stroma of
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the mucous membrane is edematous, dilated, infiltrated by mononuclear cells. The
epithelial cells are swollen, low-cylindrical in shape, the boundaries between them
are not clear. Cell nuclei are polymorphic and are less ordered in the basal part of
cells. The mucous membrane contains a large number of spherical goblet cells, the
nuclei are sickle-shaped and pressed against the basal part of the cells. Electron
microscopic studies have shown pronounced intercellular edema and expansion of
intercellular spaces. The epithelial cells are swollen. Microvilli are reduced, with
destructive changes. Goblet cells are filled with secretions and have a moderate
electron density. Among the epithelial cells, intraepithelial lymphocytes are often
detected, containing a light cytoplasm, poor in organelles. Their shape is irregular due
to the numerous pseudopodia wedged into the interepithelial fissures. In the
serous-muscular membrane, swelling, infiltration with cellular elements, dissociation
and swelling of muscle fibers are noted. The blood vessels of the stroma of the villi
are dilated, tortuous and filled with blood.

Conclusions. 1. Experimental diabetes mellitus causes
inflammatory-dystrophic changes in the vascular-tissue structures of the jejunal wall.

2. In the development of the established pathomorphological disorders of the
postnatal development of the vascular tissue structures of the jejunum, the leading
role is played by the violation of the function of the intraorgan vessels of the
microcirculatory bed of the organ, which subsequently leads to a violation of the

trophism of tissue structures.
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Abstract: The article examines the problem of somatic symptoms among
combat veterans, which was manifested in previous centuries. It is noted that already
during the First World War there were discussions about the "railroad spine" and
"shell shock", where somatic symptoms were recognized as psychogenic in origin,
reflecting psychological distress. Modern research emphasizes the importance of a
comprehensive approach to studying the physical and mental state of veterans,
especially in the context of post-traumatic stress disorder (PTSD). The authors point
out the need for further research, especially in the context of modern conflicts, such
as the war in Ukraine, where the serious impact of military events on the mental
health of the population has been revealed, which requires constant monitoring and
addressing pressing issues in the future.

Keywords: somatic symptoms, post-traumatic stress disorder (PTSD),

Ukraine, mental health monitoring.

Symptoms related to physical conditions should be considered under all
possible diagnostic options, even when it is not possible to pinpoint their specific
origin [4, 10, 21]. This is especially important when it comes to post-traumatic stress
disorder, in which somatic symptoms remain underestimated. Ignoring somatic
symptoms in cases of PTSD can lead to misdiagnosis [15, 20].
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Another significant factor is that somatic symptoms are often overlooked in
standard mental health assessments, which can lead to misdiagnosis and downplay
their key role in impairment and distress among those experiencing PTSD [1, 14].

Back in 1889, Oppenheim tried to explain the nature of somatic complaints in
patients with trauma, in particular, those who suffered from railway accidents [2, 12,
19]. He hypothesized that the somatic symptoms of the " railway spine” could be
explained by the so-called traumatic neurosis. He argued that somatic manifestations
that occur without macroscopic damage are of "mental” origin, associated with
"nervous shock," but they are supported by "subtle molecular changes in the central
nervous system" [3, 22].

Somatic symptoms as a serious problem for combat veterans have been noted
in previous centuries [17]. During the WWI, discussions about "Railway spine" and
"shell-shock™ (i.e., concussion from an explosion or psychological trauma) sparked
discussions about "effort syndrome" and combat exhaustion, which are a continuation
of the discussions about the "soldier's heart" [1, 6]. During these discussions, it was
recognized that somatic symptoms are of psychogenic origin and reflect
psychological distress rather than physiological dysregulation, which is the main
factor in the disorder [4, 6]. Studies conducted after the First Gulf War have
attempted to address the origin of somatic symptoms [7, 11, 13]. A synthesis review
presented by the Centre of Disease Control of Gulf War llIness [5, 25] recommended
the definition of multisymptom illness as an accurate measure of multisystemic
symptoms matched to those reported by veterans. However, these symptoms did not
have specific links to environmental exposures or psychiatric diagnoses such as
PTSD [8, 24].

Many statistical strategies and theoretical models of association mechanisms
have been used to examine the relationship between posttraumatic stress disorder
(PTSD) and somatic symptoms [9]. Psychological processes, such as somatization
and dissociation, have been considered, but new biomarker and neuroimaging studies
point to systematic pathophysiological processes [10]. However, the available

research on the prevalence of somatic symptoms in PTSD and their nature does not
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fully address the challenges that exist in this area [3, 16].

At the beginning of 2022, a survey showed a serious impact of military events
on the mental health of the Ukrainian population. According to the survey, 53% of
adult Ukrainians showed signs of serious mental disorders, 54% of anxiety and 47%
of depression [18]. Researchers predict that the psychological effects of the war, such
as PTSD and prolonged grief disorder, will be evident among Ukrainians in the future
[23]. Previous invasions and the COVID-19 pandemic have also already left their
mark on the mental health of the population. Thus, it is important to ensure ongoing
monitoring of the mental health of Ukrainians and build a knowledge base to address

relevant issues that will arise over time.
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BIIJIUB NPO®LIAKTUKU HA BIO®I3UYHI IOKA3ZHUKHA POTOBOI
PIINHU TA TKAHUH ITAPOAOHTY Y HNIJAJIITKIB I3 I'THI'IBITOM B
MMPOLECI OPTOAOHTUYHOI'O JIKYBAHHA

AnamiB CraniciaaB CTenaHoBHY,
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Jenbra Anacracis EnyapaiBua,
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JlepxaBHa yCTaHOBA

«IHCTUTYT CTOMATOJIOTII Ta IIEIEMTHO-JIUIIEBOT Xipyprii
HamionanpHoi akamemii MeIUYHUX HAyK Y KpaiHu»

M. Ogneca, YkpaiHa

AHoTanisi: ['IHTBIT € NOMIMPEHUM CTOMATOJOTIYHUM 3aXBOPIOBAHHSAM, Ha SIKE
31€0LTBIIIOT0 CTPAKIAIOTh NIUTTKA. OPTOMOHTUYHE JIKYBaHHS 3yOOIlEICTHUX
aHOMaJIi} 3a JOIOMOTOI0 OpPEeKETIB MOXke OYTH J101aTKOBOIO MPUYMHOI0 BUHUKHEHHS
naHoi matoJorii. [lpoBeneHi KIiHIKO-1a0OpaTOpHI JOCHIKEHHS TOKa3ald, 10
MpU3HAYEHHsI PO3POOJICHOI Tepamii CympoBOAY OPTOJOHTHYHOTO JIIKYBAaHHS JIiTEH
12-13 pokiB, XBOpHX Ha TIHTIBIT Ta 3yOOIleNenHi aHoMmamii, 7O CKIaay SKOTO
Bxoaunn «CmipymiHa» per os, «Kambuukep» per os Ta ¢itorens «CmipysiHay,
JI03BOJIMJIO Y TIAIIIEHTIB 32 1 piK crocTepexeHb 3MEHIUTH KoiuBaHHs pH poToBoi
pIAMHU B OKpeMux mnpodax B 2,23 pa3u, YCyHYTH CHa3MyBaHHS KamuIsIpiB 1
30UTBIIUTH  KPOBOTOK B  HUX TiJ JI€EI0 PErJIaMEHTOBAHOTO  KYBAJIbHOTO
HABAHTAXKEHHS, 3MEHIIUTH TpodapOyBanHs siceH po3unHoM [llmmnepa-Ilucapesa Ha
25 % Ta 20 % Ha noBxuHax xBWib 460 HM Ta 660 HM, IO CBIIYUTH NPO 3HUKEHHS
MPOHUKHOCTI CIM30BO1 SICCH Ta 3alaJieHHs B HUX BIJMOBITHO, 1 HOPMaJi3yBaTH
3apAI0BUN CTaH KJIITHUH OyKalbHOTO emiTenito (30uibllneHHs B 1,7 pa3u BilcOTKa
PYXOMHUX sIep).

KuarouoBi cioBa: TiHTIBIT, 3yOoIenenHi aHoMamii, myOepTaTHU BIK,
cuipyniHa, pH poToBoi piiluHM, CHEKTPOKOJIOPUMETPIsl, KIITHHU OYKaJIbHOIO

erniTelro.
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3a OCTaHHIMU TaHUMH TIHTIBIT SIBISETHCS 3aXBOPIOBAHHSM, Ha SKE YACTIIIE 3a
BCE CTPaXIAIOTh NiAMNITKU. PHU3MK MOsIBM AaHOi MaToNOrii 30UIBIIYETHCS MpHU
JIKyBaHHI 3yOOINEJICITHUX aHOMaliil 3a JOMOMOTrOK HE3HIMHUX OPTOTOJHUYHUX
cuctem (6peketiB) [1, c¢. 37; 2, c. 183]. I'iHTIBIT MiarHOCTYETHCS 3a TaKUMH
O3HaKaMH, SK 3yOHI BIAKIAJACHHS, IIOYEPBOHIHHSA Ta KPOBOTOYMBICTH SICEH,
BIJICYTHICTh SICCHHUX KHUIIICHb, TIIIEpeMisl Ta HAOPSIKIIICTh SICEHHOT'O Kpalo Ta SICCHHUX
cocoukiB, auckomdpopt mpum mambnarii [3, c. 39; 4, c. 37]. Y 3B’s3ky 3 BuUIIE
HaBEJEHUM € JIOIIJIbHUM TMPOBOAUTH y 0CI0 3 JaHOI MAaTOJOTIEI0 BIPOIOBK
OPTOJOHTUYHOTO  JIKYBaHHS  CIEKTPOKOJIOPUMETPUYHI  JOCHKEHHS  CTaHy
MIKPOKAMUISIPHOTO pycia, OLIHIOBATH KHUCIOTHO-IYXKHY pIBHOBAary B MOPOKHHHI
poTa Ta piBeHb aJaNTallifHUX peakiliii 1 craH Hecrneuu(iuHOi PE3UCTEHTHOCTI B
Oprasi3mi, IO JI03BOJUTH BIJICTEXKYBaTH MEpeOIr 3aXBOPIOBAHHSA Ta KOPEryBaTu
JIKyBaHHS 3 METOIO Horo omTuMizailii. MeTow Hbporo IOCTiKEeHHS Oyiia OIlIHKa
BIUTUBY PO3pPOOJICHOTO JIIKYBIBHO-MIPO(PUIAKTUYHOTO KOMILUIEKCY Ha O010¢i3u4HI
MTOKa3HUKU POTOBOI PIAMHU Ta TKAHWUH MAapPOJIOHTY Yy 0Ci0 MyOepTaTHOIO BIKYy, XBOPUX
Ha TIHTIBIT, SIKI MPOXOAWJIA OPTOAOHTUYHE JIIKYBAaHHS 32 JIONIOMOT0I0 OpEKET-CUCTEM.

B nanomy nociimkeHH1 oOcTtexyBaiuch 64 nutuHu BikoM 12-13 pokiB 3
JIarHO30M «T1HTIBIT» Ta 3yOomienenHi aHomami. ['pynmy mnopiBHSHHS ckiamu 29
MAIl€HTIB, IKUM 2 pa3u Ha PiK MPOBOAMUIIACS CaHAIllsl Ta mpodeciiiHa ririeHa poToBoi
MOpPOXKHUHU. [[0 OCHOBHOI Ipymnu OyJji0 BKJIIOUEHO 35 MAIll€HTIB, SIKI JOJIATKOBO [0
06a30B01 Tepamii 2 pa3u Ha pik (mepen dikcalfiero OpeKeTiB Ta 4epe3 MIBPOKY Micis
¢ikcanii) OTpuMyBalIM PpPO3pOOJEHUN JIKYBaJIbHO-NPO(MIIAKTUYHUNA  KOMILIEKC
(JITIK), sixuit BitouaB B cede mpenapatu «CripyniHa» per os, «Kanbiukep» per os
ta ¢irorensp «CmipymiHay. B mporeci JiKyBaHHS MaIli€HTIB TPOBOAMIIACS OIlIHKA
(yHKLIOHATIBHOT TinepemMii TKaHWH TapojoHTa [5, c. 1] Ta cTymneHs 3amajeHHs B
TKaHMHAX TapOJIOHTa 3 BUKOPUCTAaHHAM po3unHy npoou llumnepa-TTucapesa (II-I1)
[6, c. 1] (3a momomororw crekTpokogopumerpa «llymbcapy»), crabimpHOCTI pH
poroBoi pinunu (ApH) [7, c. 42], 3aps10BOro cTaHy KJIITHH OYKaJIbHOTO E€MITENII0
(KBE), BimcoTka pyxXxoMHX B €JIEKTPUYHOMY TIOJI SiAEp Ta IUIa3MOJIEM KIITHH Ta

CHIBBIAHOLIEHHSI aMIUITYA iX pyxy [8, c. 283; 9, c. 449]. Cratuctuuna oOpoOka
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OTPUMAHUX PEe3YJIbTaTiB MPOBOJAMIACS 13 BUKOPHUCTAHHSIM KOMIT IOTEPHOI MPOTpaMu
STATISTICA 6.1 [10, c. 822].

B Tabaunsax 1-2 HaBeseHi pe3ynbTaTH CIEKTPOKOJOPUMETPUIHUX JOCITIKEHB
CTaHy MIKPOKAMUSIPHOTO pycia SICEH MpH KyBalbHOMY HaBaHTakeHHI (JKH) Ta ix
npoHUKHOCTI  Juisi  po3umHy Ilunnepa-lIlucapeBa 'y mporeci  JIiKyBaHHS.
3esieH0-0JTaKUTHUM JT1alla30H CHEKTPY BKa3ye Ha TINEePeMil0 BEHO3HOI KamiIspHOi
CUCTEMH $iIC€H, 00 TeMOTryio0iH Y BIAHOBIEHIN (opmi MOriIMHAE I JOBXKUHU XBUIIb
MEHIIIE, HIXK OKCHIeMOIJIOOiH, a 4YepBOHO-IIOMapaH4YeBUN — HAa HAIOBHEHHS
apTepiaabHOl CHCTeMH (OKCUTEMOTJIOO0IH), BKIIIOYarouW OOMiHHI Kamiisipu. [lpum
bOMY 30UIBLIEHHS KOJIPHOI SICKPAaBOCTI Yy BIANOBIAHUX CBITJIOBUX Jlama3oHax
CBITYUTH MPO 3HWKEHHS 3aCTIMHUX SBUI Y BIJMOBIJHUX KPOBOHOCHUX CHCTEMax. 3
Tabnuil 1 BUAHO, MIO MEpe] MMOYaTKOM JIKYBaHHS Yy MAIl€HTIB 000X rpymn
CIOCTepirajiocs 3MEHIICHHS KPOBOHAIOBHEHHS B Kamspax sCEH TiJ Yac
pernamentoBanoro JKH (3menmieni 3HaueHHsi koJipHuX koopauHat X, Y, Z). Ilix
BIUTMBOM pO3pO0JIEHOi Teparii CyNpoOBOAY OPTOAOHTUYHOrO JIKYBaHHS Yy JITEH
OCHOBHOi TpynH dYepe3 MIBPOKYy Ta 1 piK CIOCTEpEKEHHS Majla MICIEe B¥kKe
«MO3WUTHBHA TinepeMis» (301IbIIeHI 3Ha4eHHs KoJlipHUX koopauHat X, Y, Z), ToOTo
mig jgiero  perniamentoBaHoro JKH B kamisipax 30UTbIIyBaBCS KPOBOTOK, IO
SBJISIETHCSI HOPMAJILHOIO (P1310JIOTIYHOIO peakiii€ro. Y MAIl€HTIB IPYyNu MOPIBHIHHS,
Kl OTPUMYBAJIM TUIbKM 0a30BY Tepalliio, NO3UTUBHUX 3MIH HE OYyJO 1 BOPOIOBXK
BCHOT'O TIEPIOJy CIOCTEPEKEHHS — 3HAUYCHHS KOJIPHUX KOOPAMHAT JOCTOBIPHO HE
BIIPI3HSJIMCS B1J] BUX1THOTO CcTaHy (Tadm. 1).

Taoaunnsga 1
3MiHa KOJIPHUX KOOPAMHAT SICEH i/l Ai€I0 perJ1aMeHTOBAHOI 0

’KYBAJIbHOI'0 HABAHTAKEHHA B MPOLECi OPTOAOHTUYHOIO JIIKYBAHHS MAII€EHTIB

TepMiHU criOCTEpEKEHHS Kouipai koopanaatn X, Y, Z

I'pyma nopiBHsHHSI n=23 OcHoBHa rpyna n=24

Buxigawmii cran 1o XKH 17,4+0,6 17,2+0,6
15,540,6 15,5406

18,1+0,7 18,4+0,5

micas JXKH 12,0+0,6 12,24+0,7

10,8+0,6 10,9406

9.240,5 9,6+0,5

Yepes 6 micsiiis o JXKH 17,1£0,6 15,2+0,7
15,3+0,7 13,7+0,7

18,2408 13,5406
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micyst J)KH 12,8+0,7 16,7+0,7

10,3+0,7 14,7+0,7

9,7+0,6 14,6+0,7

Yepes 1 pik 1o XKH 17,7+0,8 16,0+0,7
15,3+0,7 15,0+0,7

18,1+0,8 14,1+0,7

micyst )KH 11,8+0,9 18,0+0,6

10,0+0,8 15,24+0,5

9,0+0,7 15,1+0,6

[IpuMmiTKa: MOKa3HUK JTOCTOBIPHOCTI BIIMIHHOCTEH OCHOBHOI I'PYIH BiJl TPyIU
MOPIBHSHHA MICJIA KyBaJIBHOTO HaBaHTAXXEHHs y BUXiIHOMY cTaHi p > 0,1, a uepe3 6
ta 12 micamis p < 0,001.

3acTocoBaHI METOJMKH JO3BOJIAIOTH PO3AUIMTH 2 TNPUYUHU  PeakIlii
npodapOOByBaHHA CJIM30BOI MApoOJOHTAa Ta OTPUMATH  KUIBKICHI  KOJIpHI
XapaKTEPUCTUKH, AKI TMOB'sI3aHI 3 MiJABUIICHOI MPOHUKHICTIO CHOJYYHOI TKaHWHU
MapoJIOHTY 3 OJHOT0 OOKY 1 HAasIBHICTIO B HIM TJIIKOTEHY, 3 1HIIOro. OTpuMaHi J1aHi
CBIJIYaTh MPO MO3UTHUBHUM BIUIMB PO3pOOJIEHOI Tepamii, OCKUIbKM B OCHOBHIW IpyIii
3a pIK crocrepexxeHb npodapOyBaHHs sceH po3zunHoM Illmnnepa-Ilucapesa
3MeHImiIocs Ha 25 % Ha noBxkuHI XBWial 460 HM, IO XapakTepU3ye 3HUKEHHS
MIPOHUKHOCT1 CJIM30BOI SICEH JIJIsi OapBHUKA Ta, BIAMOBIIHO, MIKPOOpPraHi3MiB, Ta Ha
20 % — na 660 HM, 10 XapaKTepU3ye 3HMIKEHHS KOHIIGHTpallli pPEe3epBHOIO
noJiicaxapuay IIIKOT€Ha, TOOTO 3HMKEHHS CTYNEHS 3alalieHHs. Y Malll€HTIB rpynu
MOPIBHSHHSA 3 1IeH 1Mepioj TOCTOBIPHUX 3MiH HE BifOymocs (Tadm. 2).

Taoaunga 2
BigHocHi 3MiHM koedinieHTa BiI0Opa’KeHH CBITJIA SICEH Y MALI€HTIB IMij
niero po3uuny HInanepa-IlucapeBa Ha 10BKUHI XBHJII KOPOTKOXBHJIbOBOL
(460 um) i 7OBroxBWJIL0BOI (660 HM) TJISIHKU CNIEKTPa B MPoIleci

OPTOJOHTHYHOIO JiKyBaHHA, R %

TepMiHH CIOCTEPEKEHHS JIoBXXMHA XBHITI I'pyna mopiBHAHHS OcHoOBHa rpyma
n=22 n=25
Buxiguuii ctan 460 aM 60% 59%
660 HM 2% 71%
Yepes 6 micAIiis 460 aMm 57% 82%
660 HM 71% 89%
Uepes 1 pik 460 HM 59% 84%
660 HM 73% 91%

[Tpumitka: 100 % — BigcyTHICTh TpodapOyBaHHS.
CyTtTeBi konmuBanHs BenuunHU pH poToBoi pianan B okpemux mpobdax (ApH) e

ofHUM 3 (akTOpiB, IO BKa3zye Ha BEJIUMKUWA CTYINIHb WMOBIPHOCTI MOSBU
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3aXBOPIOBaHHS TKaHUH POTOBOi mopokHuHU. 3HaueHHs ApH 0,2-1,0 cBimuyath mpo
HU3BKY  Kapiecpe3ucteHTHicth, a 0,01-0,1 - 1mpo  BHCOKHII  piBEHb
Kapiecpe3rcTeHTHOCTI [7, C. 42]. Ha modaTky CTOMATOJIOITY4HOrO JIIKyBaHHS B 000X
rpymnax crocTepiraBcsi BUCOKe 3HaueHHs1 ApH, ane mija niero 3amponoHOBaHOi Tepartii
y MAaIli€HTIB OCHOBHOI IPYIH Yepe3 6 MICAIIB JaHWi MOKa3HUK 3HU3HUBCS B 1,93 pasu,
B TOM Yac K B I'PYI MOPIBHSHHS BiH JIOCTOBIPHO He 3MiHUBCA. Yepe3 1 pik micis
¢ikcamii 6pexetiB nokazHuK ApH B ocHOBHII rpytii OyB MeHIe B 2,23 pa3u BiIHOCHO
BUXIZIHOTO cTaHy Ta B 2,7 — BIJHOCHO TpyNH TOPIBHSHHS, IO BKa3zye Ha
HOpMauTi3arito  (QyHKIIOHATBRHUX  aJanTalliiHO-KOMIIEHCATOPHUX  peaKIii, sKi
MIATPUMYIOTh KUCJIOTHO-TYXHY PIBHOBAry B pOoTOBIH piauHi (Tadmd. 3).

Tabanus 3

YcepeaHeHi NOKa3HUKHU A0BIPYOro iHTepBay KOJMBAHb B OKPEMUX
npo6ax BesnunHu pH poToBoi pianHM y Nani€eHTIiB B MpoLeci OPTOAOHTHYHOTO

JikyBaHHsi, (M+m)

I'pynu I'pyna OcHoBHa
Tepminu HOPIBHSHHS rpymna
CITOCTEPEIKECHHS n=25 n=25
Buxiguuii ctag 0,30+0,03 0,29+0,03
p>0,1
Iepen dikcamiero 6peketis (micas 1-ro eramy 0,26+0,03 0,09+0,01
Teparii) p<0,001
Uepes 1 micsmp micns ¢ikcarii OpexeTiB 0,31+0,04 0,15+0,02
p<0,001
Uepes 6 MicsiiiB micns ¢ikcarrii OpekeTiB 0,34+0,03 0,14+0,01
(micaist 2-ro erany Teparii) p<0,001
Uepes 1 pik micns ¢ikcarii OpekeTiB 0,35+0,04 0,13+0,01
p<0,001

[TpumiTka: p — MOKa3HUK JOCTOBIPHOCTI BIAMIHHOCTEH pe3ysbTaTiB Bill TPyIH
MOPIBHSHHS

3apsnoBuii cran KBE, mo Bkitouae B cebe eneKTpoOpeTHUHY PYXOMICTh
anep 1 IJIa3MOJeM KIITHH, aMIUIITyAd eJIeKTPOPOpPEeTUYHOro 3MIMICHHS iX Y
30BHIIIHBOMY €JIEKTPUYHOMY TIOJIi, SBJISETHCS MPEICTAaBHUIIBKAM TTOKA3HUKOM PiBHSI
(GyHKIIOHATBHUX PEaKIlid B OpraHi3Mi 1 TOPOXKHUHU POTa, 30KpeMa. bpekeT-cucrema
€ JUIs OpraHi3aMy, OCOOJMBO B Mepiui 4yac micis ii Qikcarlii, JOCUTh CYTTEBUM
MICIIEBUM 1 3araJlbHUM CTPECOM, SKHW BUKJIMKAE BIAMOBIIHY peaKIliio, 10
CYNPOBOIKYETHCS 3MIHOIO 3apsiiy sAep 1 IIa3MoJieM KIITHH, B TEpIIy 4Yepry, B

MOpokHUHI poTa. OTpuMaHi pe3yJbTaTH CBiAYaTh, IO B OCHOBHIN TPyI MAIll€HTIB
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BIIPOJIOBXK CIIOCTEPE)KEHHS 3HAYEHHS 3apsiiiB B KIITUHAX OYKaJbHOTO EMITENiI0
HaOmmkanmucs 10 (izionoriyHoi Hopmu (Tadm. 4).
Taoauus 4
BincoTok eiekTpohopeTHYHHX PYXOMHUX siJiep KJIITHH OYKAJIbLHOT0
eniTesiiln, aMIUIITY AU 3MILIEHHS siJIep, MJ1a3M0JIeM TA iX BiIHOIIEHHS B IMHAMI L

OPTOJXOHTHYHOIO JIIKYBAHHS MALIEHTIB

Tepminu IToxa3nuku I'pyna OcHoBHa rpyna CepeaHbocTaTU-CTUYHA
CIIOCTEPEKECHHS TIOPIBHSHHS n=25 HOpMa MOKa3HHKIB JUIS JIiTei
n=24 BikoM 13-16 pokiB npu
HarmpyxeHocTi noms 25 B/em
Buxinnuit cran Pyxomicts simep % 26 27 60
Ast, MKM 1,37+0,2 1,39+0,2 14-18
p>0,1
A, MKM 1,53+0,2 1,52+0,2 2.0-2,5
p>0,1
Am/As 1,12+0,18 1,10+0,18 1,7-2.0
p>0,1
UYepes 1 micsiup Pyxomicts simep % 27 59 60
TicIIst ¢ikcamii | As, MKkM 1,65+0,2 2,15+0,2 14-18
OpeKeTiB p <0,03 T
Ari, MKM 1,60+0,2 4,10+0,3 .
p < 0,001 2,0-25
Am/As 0,97+0,1 1,91£0,15 )
p < 0,001 1,7-2,0
UYepes 6 MicsmiB Pyxomicts siep % 29 46 60
TicIIst ¢ikcamii | As, MKkM 1,494+0,12 2,20+0,2 14-18
OpeKeTiB p<0,01 T
Ami, MKM 1,4340,12 4,08+0,3 i
p <0,001 2,0-25
Am/As 0,96+0,10 1,85+0,10 )
p<0.005 1,7-2,0

[IpumiTKa: p — MOKa3HUK TOCTOBIPHOCTI BIIMIHHOCTEW BiJ IPyIU MOPIBHSAHHS

Uepes 1 micsp micns Qikcaiiii HE3HIMHOI OPTOJJOHTHYHOI arapaTypy BiJICOTOK
PYXOMUX SIJI€p BIJIMOBIJIaB 3HAYEHHAM HOPMH, a yepe3 1 piK BiIHOUIEHHS aMIUIITYAU
€JEKTPO(POPETUUHOrO 3MIMIEHHS IUIa3MOJIEM JI0 AMIUITYAH EJIEeKTPO(POPETUUHOIrO
smimenas sinep KBE  nopiBatoBaB 1,85+0,10 (mpu wHopmi 1,7-2,0). B rpymi
MOPIBHSAHHSA JOCTOBIPHUX BIJIMIHHOCTEH BIJ TOYaTKOBMX 3HAa4eHb 3a 1 piK
CIIOCTEPEKEHHS He BUSABIILIOCS (Ta0. 4).

OTtpumani pe3yabTaTH CBIAYATH MPO Te, IO PO3poOJIeHa Teparis CyIpOBOIY
OPTOJOHTUYHOTO JIIKYBAaHHS IMJTITKIB 3 JIIaTHO30M «T1HTIBITY», sIKa BKJIIOUYaja B cede
npenapatu «Cmipymiaay per os, «Kanbiukep» per os Ta ¢itorens «CroipymiiHay, 1ae
3MOTy MOKpalmuTH (YHKIIOHAJBHUN CTaH MIKPOKANUIIPHOTO pycia SCeH 1 iXHIN
Oap’epHUil 3aXUCT, (PYHKI[IOHAJIBHI PEaKIIii, 1110 BIJMOBIIal0Th 32 TOMEOCTa3 POTOBOI
PIIVHY, Ta 3apsIIOBUI CTaH KIIITUH OyKaJIbHOTO €MITENIIO.
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HETATUBHUM BILIMB TENNAPUHOTEPAIIIL HA ITIOKA3ZHUKHA
3I'OPTAHHA KPOBI

Bbepexna Bikropisa CepriiBHa

3n00yBay Buioi ocBitu 6 kypcy Il meauunoro gaxynsTeTy
Mapuenko Anacracis CepriiBHa

AcucTeHT Kadenpu 3arajbHoOi IPaKTUKU

CIMEWHOT MEJIUIIMHU Ta BHYTPIIIHIX XBOPOO

KypaBiaboBa AnHa KocTsiHTHHIBHA

K.men.H. noueHT kadeapu 3araabHOi MPaKTUKU

CIMEHHOT MEUIIMHYU Ta BHYTPILIIHIX XBOPOO

XapKiBChKHM HAI[lOHATLHUM MEAUYHUIN YHIBEPCUTET

M. XapkiB, YKpaina

Beryn. V 2016 pomi Takuii gikapchKHii 3aci0, K renapyH BiJI3HAYUB CTOPIYYS
3 MOMEHTY BIAKpUTTS. Bu3HauarouM Taki ICTOPHYHI JaHi, JIOPEYHO BHU3HATU
aKTyaJIbHICTh Ta PO3MOBCIOJKEHICTh IeNapuHy y CydacHi meauiuHi. Sk Biomo,
renapuH BOJIOJIE PAJIOM YHIKaIbHUX (PApMaKOJOTIYHUX BIACTUBOCTEHW Takl K
IIBUJIKUHM TTOYATOK Aii, 3/IaTHICTh 1HTIOyBaTH JeKiIbKa OLIKIB-KOATyJISHTIB, JIETKICTh
MOHITOPUHTY Ta OOOpOTHICTH Ali. Ayne Ha (oHI 1BOro He ciija 3adyBaTh Mpo
HETaTUBHUU BIUIMB TEMapHHy Ta HOTO MOXIJHUX HAa TOKA3HUKU 3TOPTaHHSA KPOBI.
MO>KJIMBOCTI HETATUBHOTO BIUTMBY Ha MPOIIECI 3TOPTAHHS KPOBI € MEPCIEKTUBHUMU
Ta AKTyaJIbHUMH Yy SIKOCTI Cy4YaCHUX NIAXOJIB JIIKYBaHHS Ta 3HUKEHHS PU3HUKIB
HEOE3MEeYHNX YCKIIaTHEHb.

Meta poboru. [ocnmigutu 0coOJMBOCTI HEraTMBHOTO BIUIMBY TEMapuUHY Ha
MOKA3HUKH 3TOPTaHHS KPOBI.

Marepiaau ta meroau. [IpoBenennii anami3 miTepaTypHUX JUKepen y Oazax
noka3zoBoi MenuuuHu - PubMed ta y 616mioTeni HaykoBux Buganb Google Scholar,
1010 BIUIMBY TenmapuHOTEparii Ha KUIbKICTh TPOMOOITUTIB.

Pe3yabTatu Ta o6roBopenHsi. 3 xoBTH 2010 poky mo cidenp 2011 poky
OOCHIKYBAJIMCS ~ TALIEHTH,  SKI ~ OTPUMYBaJIM  3BUYAilHYy  Oe3nepepBHY

BHYTPIIIHHOBEHHY Teparito rernapuHom. [lepen mouatkom tepamii remapuHoM Opaiu
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KpOB ISl BU3HAUYEHHS T€MATOKPHUTY, KUIBKOCTI JIEMKOLUTIB, KITBKOCTI TPOMOOIIUTIB,
Ma3ka nepu@epudHoi KpoBi, yacy 3ropTanss 3a Jli-YaiitoM, mpoTpoMOiHOBOTO Yacy,
YaCTKOBOTO TPOMOOIIACTUHOBOTO Yacy, KOHIIEHTparlii (GpiOpuHOreHy Ta MpOyKTiB
po3nany (ibpunoreny ¢idbpuny. Y X0l AOCTiHKeHb OYyI0 BH3HAYEHO, IO JTOPOCII,
ki otpumMytoTh HOI' abo HMI' 3a MenuuHMMU 4 3arajbHUMH XIPYpTriYHUMH
NOKa3aHHSIMHU,  MalTh  BUIIMH  PU3MK  PO3BUTKY  TeNapHH-1HAYKOBAaHOI
tpoMOoumronenii(I'IT), wix miTm abo akymepchki mnamieHTH. Ll momynsamiixi
BIJIMIHHOCTI TIOB’S13aH1 3 HAsSBHICTIO CYJWHHHUX 3aXBOPIOBaHb 1 3MiHAMH OazaJIbHUX
piBHIB akTuBallii TpoMOOIUTIB 1 mupkymodoro PF4. Takox mig yac TOCTiHKEHb
Oyno BuzHaueHo, mo ['IT II Tuny O6yno giarHocToBaHO y Maibke 5% MOCHIIKyBaHUX.
['IT II Tuny - e iMyHOOTOCEpPEAKOBaHA PEeaKIlis, sIka MOXKE PO3BUHYTHUCH y TEpIIi
5-10 nmi0 Bixm mepmioro BUKOPUCTaHHS renapuHy. IMyHHa BIANOBiAb, 1HILIAOBaHA
renapuHoOM, HE3BUYAHA THM, 1[0 BOHA PO3MI3HAE JBAa KOMIIOHEHTH, SIKI 3a3BHYai
3HAXOAAThCA B KpoBooOiry: PF4, Outok TpoMOOIMTIB y BENMKIA KUIBKOCTI, 1
rimiko3aminormikanu (GAQG). PF4 — 11e mo3UTUBHO 3apsiI>KeHU O1710K, CHHTE3Y€ThCS
MerakapionuramMmu 1 30epiraetbcs B anb(a-rpanynax TpomOoruTi. Komm
TPOMOOITUTH AKTUBYIOTHCS B MICISIX TOIIKO/KCHHS cyauH, PF4 BUBUIbHAETHCS
JIOKAJIBHO 1 3B’SI3YETHCS 3 HETaTHBHO 3apsypKeHMMH TrenapuHonomionumu GAG,
TaKUMU K Trenapancyibdar, Ha MOBEpXHI EHI0TeNalbHUX KIITUH. 3B’ a3yBaHHs PF4
3 eHJ0TEeNaIbHUM Tenapancyib(aToM MPU3BOIUTH 1O BUTICHEHHSI aHTUTPOMOIHY 3
renapancyinbdaTry Ta TEPETBOPIOE HOPMAIbHY aAHTUKOATYJSIHTHY TOBEPXHIO
€HJO0TENII0 B CTaHl CIOKOI Ha OUIbII MPOTPOMOOTHYHE cepeAoBHIle. Uepe3 BUIILY
cnopigHeHictb PF4  no remapuny mnopiBHSHO 3 GAG KJIITUHHOI TOBEpXHI
[remapuH > renapancyibar > XOHAPOITUHY Cyib(aT|, eK30reHHe BBEACHHS
rermapuHy MpPU3BOJIUTH 10 BUTICHEHHS TOB’S3aHOTO 3 €HIOTETIAIbHUMHU KITITHHAMH
PF4 B xpoB000ir, Ta yTBOpEHHS IMyHOT€HHUX MYJIbTUMOJEKYJISIPHUX KOMILJIEKCIB.
[{ixaBo, 110 11l IMYHOOTIOCEPEAKOBAHUN CHUHAPOM 3a IPOHIEIO IO aCOIIOETHCS 3
TpoMOO30M, a HE 3 KPOBOTEUECI, MPUYOMY OCHOBHY pOJb BIIITPAE YTBOPECHHS
TpoMOiHY. ITicas TOTO, K IMyHHa B1JIITOBI/Ib IHIIIFOEThCS,

IMyHOKOMIUIEKCHI-aHTUTIIa 130Tuny [gG BmuMBaKOTh Ha KIITHHHY aKTHBAIIO
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[UIXOM 3alTydyeHHS KITHUHHUX FC-perientopiB. OCHOBHUMH KIITUHHUMHU MIIICHAMU
g antutin [T € tpomOouuty, siki ekcnpecytots perentopu (CD32) — penenrtop
1o imyHrnooyniny IgG. 3B’s13yBaHHS aHTUTUT IPU3BOIUTH 10 30UIBIICHHS KIIPEHCY
TPOMOOILIUTIB 1 aKTHBalii TPOMOOIUTIB, a TAaKOX JO0 BUBUIHBHEHHS MIKpPOYaCTHHOK
npokoaryiasHty. KiliTuHHa akTuBaIliss MOHOIIUTIB, HEUTPOQIIIB 1 €HIOTEIAIBHUX
KJIITUH JI0JIATKOBO CIIPUSi€ 3HAYHOMY YTBOPEHHIO TPOMOIHY, 1110 CIIOCTEPITAETHCS IPH
I'T.

B xoxi mocmimkeHHs Oysio BH3HA4YEHO, IO Y TAIIEHTIB Ha rerapuHOTeparii
Oyno momipHa TpomOoruTorneHis g0 100 000/mki. Ske mposiBisuiocs TpomOo3aMu
CYyIMH HI)KHIX KIHIIBOK. bynu ommcaHl okpeMi BHUNAQJAKW TIenapHH-1HAYKOBAaHOI
TPOMOOLIUTONEHIT 3 CHHAPOMOM TPOMOOYTBOPEHHS NMpPU HOPMAJIbHUX IOKa3HHMKaX
tpomoOornmtiB (Kappa J.R et al, Hach-Wunderle V. et al). Ane Takox OyIio 3a3HaueHO
mo y 1% JociipKyBaHUX CIIOCTEPIraBcsl PIAKUA KIIHIYHUNA TpOsIB, TaKUW SK
renapuH-1HIyKOBaHE TOIIKO/KEHHA IiKipu. [IposBisBcs BiH BUHUKHEHHAM
€pUTEMATO3HUX OJISIIOK, Ha (POHI MIKPOTPOMOOYTBOPEHHS.

BucnoBku. Taxkum umHoM ['IT 3anumaerscs NOMMPEHUM  STPOTE€HHUM
YCKJIAAHEHHSM JIIKYBaHHSI T€ApUHOM Yy TOCHITali30BaHUX MNAII€HTIB. 3a Maixke 6
JECATUNITh, M0 MHUHYJIM 3 MOMEHTY TEpIIUX OMNKCIB 3aXBOPIOBAHHS, BIIOYBCS
BEIIMKUH Tporpec y po3yminHi matorene3y I'IT, #Horo pi3HOMaHITHHX KJIIHIYHHUX
YCKJIaAHEHb Ta JiKyBaHHsA. HOBI aHTHMKOAryjsiHTHI Teparii € MepCleKTUBHUMU He

TiIbKH Juts mikyBaHHs 1T, ane i 11 3HKEHHS YaCTOTH 1X BUHUKHEHHS.
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YK 615.322+615.324+615.326
POJIb 1 ®YHKIII CEPIISI Y AHTPOIIOCO®CHKIN MEJTUIVHI

Joikenko Mapuna MukoJiaiBHa

JIOKTOp MeIUYHUX HayK, Ipodecop, 3aBiTyBauka kadeapu Kapaioiaorii
JlaBTsin Jlena JleBoHiBHA

JoxTop hapManieBTUUHUX HayK, mpodecop,

3aBigyBauka Kadeapu papmareBTHIHOT TEXHOJIOTI 1 610dapmartii
Koputniok Paica CepriiBaa

JlokTop apMarieBTHIHHUX HayK, podecop,

npodecopka kadenpu papMarieBTUUHOI TEXHOJIOTII 1 610dapmarrii
HanioHnanbHu#l yHIBEPCUTET OXOPOHH 340POB™*s1 YKpaiHu

imewi I1. JI. Illynuka

M. KuiB, Ykpaina

AHoTanisi. B TenepimHiil yac 3HayHa yBara npuauIsiETbCS METOAAM JIIKyBaHHS
BCHOI'0 OPTaHi3My, a HE OKPEMOI'0 Oprany ab0 YCYHEHHIO TOTO Y IHIIOTO CUMIITOMY.
Oco0iMBO 1I€ CTOCYETHCS XPOHIUYHUX 3aXBOpPIOBaHb. B OCTaHHbOMY BHIAJKY
3aISSHUl  BeChb OpraHi3M JIIOJAMHM 1 CHMOTOMATHYHE JIIKYBaHHA IOBUHHO
MPOBOJIUTUCA 3 YpaxyBaHHSIM peEakilli BChOro oOpra”izmy. BceOGiyHO 10 1HOTO
MUTaHHA TAXOAUTH AHTporocodchka MEIUITMHA, KA TaKOK MOYHWHAE CBIM NUISIX 1 B
VYkpaini. AnTtpomnocochbka MeIUIIMHA COpSIMOBaHa Ha PO3BUTOK  METO/IIB
TEpaneBTUYHUX KOHUENIl 3 METOI pPO3LIUPEHHS TPaJuUidHOI METUIMHH.
«Aumponocoghusi — nyms NO3HAHUSA, NPU3BAHHBLI OYXO0BHOE 8 Uello8eKe NPUBECU K
oyxoenomy 6o Bcenennoii... Awmponocog) — osmo mom, kmo owywaem, Kax
CYWECMBEHHYI0 JICUSHEHHYIO NOMPeOHOCMb, ONpeoeNeHHble BONpPOChl O HPUPOOe
yenogeyecko2o cywjecmea u Bcenennoti, mak dce Kax n0ou UCHbImMuléaom 20100 U
arcadicoy.» Lllmaiinep

KirouoBi ciaoBa: anTpornocodcbka MeIuIMHA, 3aKjiaJd HaBYaHHS, CepIie,

Mopdo-(pyHKIIIOHAIbHA Tpiaga, aHTPONOCO(ChKI JIKH.

Merta. BucBiTiautu poib 1 QyHKIIT cepus 3 TOYKUA 30py AHTPONocodcbKoi
MEIULVHY.
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Metroau Ta Marepiaam. biGrmioceMaHTHYHUN, TONIYKOBHMA. OTJISIOBUMA,
y3araJIbHIOIOUH.

Pe3yabTatu i o0rosopennsi. Ha nanuii MOMEHT Bke O11bII HXK y 80 KpaiHax
M0 BCHOMY CBITY IPAKTHUKU AHTPONOCOPChKOT MEAUIIMHN OEpYTh Y4acTh y peanizarii
nmibepanbHOi  Ta  IUIIOpaTICTHYHOI  MemuumHW. Hampukman, 3 1976  poky
AHnTtporiocodcbka MeaunuHa B Himewunmni Oyna odimiiiHO BU3HAHA TOPSA 3
rOMEOIaTielo0 Ta (ITOTepaImi€ero K ""crerniaibaa Teparmis’ BiANOBIAHO 10 3aKOHY PO
Jmikapchki mpemapatu. Ll meaguinuHa mpeacraBieHa B HiMeuunHiI KOMITETOM,
opranizoBanuM @PenepaibHUM I1HCTUTYTOM JIKapChbKUX 3aco0iB Ta METUYHOTO
MIPU3HAYEHHS.

AHTponoco(cbki METOIM JIIKYBaHHS aKTUBHO BUKOPHCTOBYIOTHCS JIIKAPsIMHU,
TepaneBTaMy Ta MEICECTPaMHU, SIK1 IPOUIIUIM CHEIiali30BaHe HaBUYaHHS B IHCTUTYTaxX
AHTporocoCcbKOT MEAWIIMHU. 3apa3 JJisd JIIEH30BaHUX JIIKapiB € YHCIICHHI
MOMJIMBOCTI JUIsl 3700yTTS OCBITHM Ta mMmiaBHINEHHS KBamidikamii. Y Himeuyuwnni,
Hanpukiaa, s OTpUMaHHs KBajiikaiii cepTudikoBaHOTO AHTPONOCO(PCHKOro
mikapsa (BumaroThes cmiBToBapuctBoM (Gaad «Jlikapi acomiarii AHTponocodchbkoi
MeauuuHu B HiMeuunHi») TOTpIOHO TPU POKH RICAAOUNTIOMHOI METAYHOI PAKTUKH 3
BUBYCHHS AHTPONOCO(CHKOI MEIMIIMHU BIAMOBIIHO 10 3a3JaJieTiib BU3HAYCHOI
Mporpamu, a TAKOXK JBa POKU MEIMYHOT IPAKTUKH I11]T KEPIBHUIITBOM HAaCTaBHUKA.

KpiM TOro, iCHyrOTh MAOJATKOBI HaBYallbHI KypcH 3 AHTpONoco(ChKoi
MEJUIIMHN Y KOHKPETHHX crheriaibHocTaX. B iHmux kpainax, sk y IIBeitnapii,
Anrmii yu IIBenii, TakoX MPOBOJATHCS CHELIaIbHI TPEHIHTU. Y TOMY YHCII ICHY€
MiXHapOJHUN AUIUIOMHUN MEIWYHUNA ceMiHap 3 AHTpPOnoco(Chbkoi MEIULUHU
(IPMT), skuii ckiamaeTbes 13 cepii MOPIYHUX HABYAIBHUX THXKHIB 1 JIO3BOJISIE
3apeeCTPOBAHUM JIKApSAM TICAS M'ATH POKIB HABYAHHS OTPUMATH CEPTURIKAT
kBamidikoBaHoro AHTpornocochkoro mikaps. HaBuanHsS pocTymHe Yy KUTBKOX
Kkpainax, Bkmouatoun Oianmsumiro, [Msemito, Tlomeiry, VYkpainy, Pociro, CIIIA,
ABcTpaiito, Aprentuny, SnoHito, [Hairo Ta Ourinmizy.

Mixuapogue  0o0'emHaHHS ~— aHTPONMOCO(PCHKHX  JIKapiB  MpEACTaBJICHE

MixnapoaHoto acoriariero meauuHoi Autponocodii (IVAA). Icuye mpodecypa
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AHTpOnOcO(ChKOi METUIIMHM, TMpeacTaBieHa B [HCTUTYTI KOMILJIEMEHTapHOI
memuiman (KIKOM), VaiBepcuteti bepna (IlIBetimapist), YuiBepcuteri Bitten /
Xepaekke (Gerhard Kienle xadenpu teopii MeaunuHu, IHTETPATUBHOI Ta
AnTpomnocodebkoi Menuuuuu). Jlekuii 3 AHTponococbkoi MEAUIIMHU € YACTHHOIO
HaBYaJIbHOI mMporpamu y Oaratbox yHiBepcutTerax. Hanpuxman, "KommiekcHa
HaByaibHa mporpama 3 AnHTpornocodcrkoi Mmenuuuuau" (ICURAM) / "Integriertes
Begleitstudium Anthroposophische Medizin" (IBAM) Oyna ctBopeHa B YHiBepCUTETI
Bitren / Xepaekke (miaroroBka AHTpONOCO(CHKUX TEpameBTIB Ta Mencectep. Y
Kuesi icnye «CimeitHa anTpornocodcbka kiiHika Mitepa» Ta «Akaaemis Haramii
KocTuHCBKOT», K1 BUKOPHCTOBYIOTh METOJU JIIKYBAaHHS 3TiHO aHTPONOCO(CHKUX
MIPUHIUITIB [6].

VY cyuacHiii AHTponoco(ChbKId MEAUIMHI ISl JTIKYBAHHS BUKOPHCTOBYIOTHCS
pi3HI METOAM, B TOMY YHCII TOMEONaTHU4HI 1 aHTpornocodchki Jiku. ['oroBHa
MoAI0HICTh 3 TOMEOMATIED - € MIAX1J J0 3IUICHHS XBOPOro. AHTponocodis, Tak
camo, SIK 1 TOMeOIarTid, JIKy€e He caMy XBOpoOy, a IPUUYMHY 1i MOSBU, PO3IIIAIAI0YN
BECh OpPraHi3M JIIOJIMHU SIK LUIICHY cucTeMmy. OpHaK, SIKIO B TOMEOMNaTii JIKYIOTb,
BUKOPUCTOBYIOYM 3aKOH MOJIOHOCTI XBOpOOHW 1 ii cUMOTOMIB, TO B AHTpomnocodii
NPOTIKaHHS XBOPOO MOB'A3YIOTh 3 MPUPOJIHUMH Iporiecamu [2, 5].

3 ToukuM 30py AHTpOMOcO(MCHKOI MEIUIIMHHM  JIFOJICbKA  TUICCHICTh
MpeCTaBlICeHA MOPDO-DYHKYIOHATLHOI MPIadoIo:

-HEMPO-CEHCOPHOIO CHUCTEMOIO 3 (PYHKI[IOHATHHUM IIEHTPOM Y TOPOKHHUHI
yepena (karaboniuHa QyHKIIIS); HOCIM MHUCIIEHHS - MiHePaJIu;.

-CUCTEMOI0 OOMIHY pEYOBUH, CHUCTEMOIO pereHepaiii - MpeAcTaBieHa Yy
YepeBHIN MOPOXKHMHI 1 M's13aX KIHIIIBOK; HOCIH BOJII - TBAPUHM;.

- PUTMIYHOIO CHCTEMOIO -CEpIIEBO-CYJMHHA, pECIipaTopHa CHCTeMa, SKi
CIpsIMOBaH1 Ha TapMOHiHEe (PYHKITIOHYBaHHS 1 30epexeHHs OalaHCy MIXK MEPIIOO 1
APYTOI0; HOCIH MOYyYTTIB -POCTMHH.

TakuM 4MHOM, JIOAUHA MA€ MIHEPAIbHUIA MOYATOK Y BUTJISAI1 CBOTO (PI3UYHOTO
TiJla, POCIMHHUAN TIOYATOK Y BUTJISAMI CBOTO €(ipHOTrO Tila 1 TBAPUHHHUMA MOYATOK Y

BUTJISAJII aCTPAJIbHOIO TLJIa, aje JIMIie BiH oAuH Mae "S" abo moachKkuil 1yX. 3rigHO
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uii  audepentiamii  3aCTOCOBYIOTh ~ AHTPONMOCO(CHKI  JIIKM, BHUTOTOBJIEHI 3
BUKOPHUCTAHHAM BiJMOBIIHOI MPUPOJIHOT CHPOBUHH.

3rigHo norisigam P.IlltaitHepa HeoOXigHO crpoOyBaTv 3 AIHCHO TyXOBHOI
TOYKH 30py MITIATH 10 PO3YyMiHHS cepisl sK oprany. MakTU4YHO cepue — e M's3,
BOHO CKJIQJIAETHCS 3 OKPEMUX M'A31B. AlJle SIK TPaMUIOCs TakK, IO ceplie 3HAXOIUThCA
TaM, Jie¢ BOHO 3HaxoauThes 3apas? Cepiie GopmMyeTbes B eMOPIOHA OJJHUM 13 TIEPILIUX.
[TocTymoBo cepiie 3HaAXOAUTh CBOE MICIE MK BEPXHBOIO Ta HIDKHBOIO YAaCTHHAMU
mojcbkoro Tima. Tak, cepiie Jvie MOCTYIOBO 3aiHSJIO CBOE CIpPaBKHE Micie. Y
MIPOIIEC €BOJIIOIIT BOHO 3PYIIMJIO JIIBOPYY 1 TPOXHU OITYCTHIIOCS, 3QJIMINAIOYNCH Ha
BepuInHI ai1adpparmu. Takum 4rHOM, ceplie B MOP(OJIOTIYHOMY YCTPOi BIAITpae poiib
CoHn1g y consiuniii cuctemi. 3rigHo 3 norsiaoMm P. [raiinepa Ceplie y cipaBXHbOMY
CEeHC1 30BCIM HE opraH. BoHO He BIHOCHUTBCS MO THUX BEIMUYE3HHUX 3aJI03, JI0 SKHX
MO>KHA BIJIHECTHU TICUIHKY, JIeTeHI Ta HUpKU. Cepiie HeMae 3 HUMU HIYOTro CIJIBHOTO,
aJyie BCE K TaKW BOHO HAJEXKHTH JI0 iX CriIbHOTH. HeMoximBo 3po3ymiTu cepiie 6e3
HAaIllO1 HECBIJIOMOI 1CTOTH, 0€3 Hel MU He 37]aTHI 3p03yMITH cBigome. Cepile MoeaHy€E
cebe 3 JIereHsIMU. Y IBOX BOHHM YTBOPIOIOTH PUTMIUHY opranizaiito. Bonu ¢popmytors
BCE€ T€ B HAUIOMY OpraHi3Mi, IO MOB'I3aHE 3 KUCHEBUM IPOIECOM, 32 JOMNOMOTIOI0
SAKOTO TepeTpaBieHa MiHEpaldbHa DKa MIAHIMAEThCA Yy cdepy XUTTsS Ta edipy. P.
[IITaitHep YacTO MOBTOPIOBAB, IO CEpIle — 1€ CEHCOPHUU OpraH, OopraH IMOYYTTIB.
Cepiie 6aunTh Bech mpoiiec MeTaboi3My, BCe, 1110 BIIOYBAETHCS Yy HAIIIMX YJICHAX Ta
y BCiil cucTeMi OOMiHY PEYOBHUH y HAIIOMY TUTl. Y ceplll OEHYIOThCS BCl MOYYTTS,
SKMMH MM MI3HAEMO CBIT HaBKoJIO Hac. "Eciu s cMOTpro B ri1yOb CBOETO cepila, To
BHYTpH AHTpONOCOPCKON MEIUUMHBI HaXOAUTCs BcAd BceneHHas, KOTOPYIO MBI
co3epuaeM uepe3 Hamu opranbl 4yBcTB." (P. IllTaiinep). Ile o3Hauae, mo Bce, 110
CTaHOBUTH c(pepy Tera, 3HaXOAUTHCS BCEPEINHI, Y IIbOMY CKJIaJHOMY OpTaHi-CepIIi.
Teruiora Ha30BHI 1 TEMJIOTa BCEPEAMHI - OCh IO TaKe Cepiie. 3aBASKH IOMY 0
CUCTEMU TOCTIMHO MPUHOCUTHCA piBHOBara. Lle € pynkiieto cepist. OCKiIbKU cepiie
€ MOCEPEAHUKOM Y TUIl 1, TAKUM YUHOM, € CBIJOMICTIO (COBICTIO) JJisi BCIX 1HIIMX
(GyHKII1#, BOHO MOK€ TaKOX BITOOpaKaTH TOJI0C HAIIOI TyXOBHOI CBIJIOMOCTI.

Hamni kiHIIIBKM — 116 MEepKyplaJbHUM MOYaTOK. | SIKIIO KIHIIBKK IMOCTYIOBO
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MPUXOJUTUMYTh y CTaH CIIOKOIO, TO YTBOPEHHS BHYTPIIIHBOTO TEIJIa CYTTEBO
3MIHUTBCA. Tak MOPYIICHHs B TEIUIOBIM OpraHizamii cepliis MOIIUPIOIOTHCA Jedall
mupie. Yepes BIICYTHICTh aKTUBHOTO PYXY KIHIIIBOK y Ceplli BiIOYBA€ThCS 3aHAITO
O6arato HeratuBHUX 3MiH. lllofeHH] mimi MPOTYASHKH - LUTIOLI JJIA CEpIls, BOHU
rapMOHI3YIOTh apTepiaabHuil TUCK. EdexTuBHUM 3ac000M € Takox (i3uyHa mparld,
aKTMBHA BHYTPIIIHSA poOOTa, JOCTIDKYBaTH Ta BHBYATH, a IIOTIM Ha MPAKTHUII
3aCTOCOBYBATH T€, 110 OYJI0 Mi3HAHO.

OCHOBHUM MEIMKaMEHTO3HHUM 3aCO00M JIIKYBaHHSI XBOPOO ceplis € Tepartis
AHTpOMOCO(CHKIUMHU JIIKAMH «30JI0TO B MOTEHIIIHOBaHIN GopMi», Kl TaKOK MOKHA
BUKOPHCTOBYBATH 30BHIIIHBO y BUIJIS1 Ma3l.

P. [lltaitHep pexoMeHyBaB MaIll€HTA 13 CEPIEBUMH MPOOJIEeMaMH HACTABIISTH
Ha "MO3UTUBHICTE" Ta "HeymnepemxeHICTh". 3MI0HOCTI JIIOJUHU MOXYTh 3HAUTH
3I0pOBE 3aCTOCYBaHHS, SKIIO TMOEIHYIOTBCS 3 MOPAJIbHOIO BIAMNOBIJAIBHICTIO.
JIroquui, sika nepexkuiia iHGApKT, MOXKE JOMOMOITH PO3MOBA, AKIIO BOHA IIIyKae
TISUTBHICTB, SIKa 03BOJIMIIA O 1i pO3BUHYTH CBOIO «TEILIOTY» [2, 5].

AHTponiococbka Tepamisi TparHe HaJaTH OpraHi3My SIKUWCh CTUMYJ, B
pe3ynbTaTi BHYTPIIIHBOTO (JIKapChKOr0) BIUIMBY 1 30BHIIIHBOTO (ACTPaIbHOIO), LIO
CIpHsie BCTAHOBJEHHIO TapMOHIT MDK WOro CTPYKTYPHHMH €JeMEHTaMu 1
CKIaJOBUMH. IX 00'€Hye Te, IO A8 JiKyBaHHS XBOpMX B AHTpornocodii
BUKOPUCTOBYIOTHCS JIIKM TIPUPOJHOTO ITOXODKCHHS, SKI MPUTOTOBJIEHI METOAOM
MOTEHINT 1 TMOCTIJIOBHOTO pO3BeNeHHs. /[l yHOpMyBaHHS BHUMOT JI0 SIKOCTI
aHTpONoCOPCHLKUX MpemnapariB, BUMOT [0 BHXIJIHOI CHPOBHMHM 1 METO/IIB
BUpoOHMIITBA MikHapoaHowo Acomialieo anTpornocopcrkux (apmanenTiB (IAAP)
(ronoBHOMO opranizaiieto Hamonansaux npodeciitHux acoriariii AHTPOIocoPpChKUX
(dhapmarieBTiB B EBporni) ckiianieno AHTpornocodcbkuii hapmarieBTUUHUM Koaeke [1].

[cTOTHY BIAMIHHICTH BiJi TOMEOINATUYHUX JIKIB Ma€ CMOCI0 MPUTOTYBaHHS
aaTporocodcrkux JikiB [3]. Tlpemapatu AnTpomocodcbkoi dapmariii MpOXOasiTh
MeBHY CTaIil0 pPUTMIi3allii, TOOTO MIAMAIOTHCS A1l IPUPOJHUX CHJI, TAKUX SK XOJOJ 1
TEeIJIO0, CBITJIO 1 TEMpsIBA, pyX 1 CIOKI; BPaXOBYEThCS KUTTEBUU PUTM POCITHHH 1

OlopuTMH oOpranizmy, KocMmiuHi BIUIMBH, puUTM CoHil. Ilporiec moTeHIiIFOBaHHS
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BiJI0YBA€THCS TUIBKU BPYUHY 3 YTBOPEHHSM BUPY. Pi3HI TaKOX 1 MOTEHIIIT TIKApPChKUX
PEYOBHH: SKIIO TOMEOMATisi BUKOPHCTOBYE B OCHOBHOMY COTI PO3BEACHHS, TO
anTporiocodist TUIbKU AecATKOBI [ 3].

BucHoBku. AHTponoco)chbka MEIUIIMHA € OJHIEI0 3 BAXKIWBHUX CKJIAIOBHX,
AKa PO3IIMPIOE MOMXIJIMBOCTI Cy4acHOT MEAUIMHU. AHTporocodis JIKye HE caMy
XBOpOOy, a MPUYMHY 1i MOSBH, PO3IJIANAI0UM BECh OpPraHi3M JIOJUHU SIK IUTICHY
cucteMy. AHTpomocodCbKi METOAW JIIKyBaHHS AaKTUBHO BHUKOPUCTOBYIOTHCS
JmikapsMu-aHnTponocopamMu. 3 TOYKH 30py AHTPONOCOPCHKOI MEIUIIMHU JIOJChKa
TIJIECHICTh TIpeAcTaBieHa MOp(o-(QyHKIIIOHATBEHIO TPiaol0: HEHUPO-CEHCOPHOIO,
CUCTEMOI0 OOMIHY PEYOBMH 13 CHCTEMOIO pereHepailii Ta pITMIYHOIO.
CeplieBO-Cy/IUHHA CHCTEMa BIJIHOCHTBCS JIO0 PUTMIUHOI CHCTeMHU. [[s JiKyBaHHS
cepueBo-cyaAnHHO1 cuctemu llltaitHep pexomenye: AHTPONOCOPChKI JIKH - «30JI0TO
y OTEHIIHOBaHii (hopM1» y CIIOTYyUEHHI 13 XOAb00I0 Ta MMO3UTUBHUM MHUCJICHHSIM.
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BE3IIEKA TA EOEKTUBHICTDH BHYTPIIIIHBOBEHHOI'O BBE/IEHHSA
IMYHOI'JIOBYJIIHY IIPU AYTOIMYHHOMY EHHE®AJIITI

KypaBiaboBa AnHa KocTsiHTHHIBHA

K.MEJI.H., TOIIEHT Kadeapu 3arajabHOi MPaKTUKUA — CIMEHHOT METUITMHH
Ta BHYTPIIIHIX XBOPOO,

Mapuenko Anacracis CepriiBHa

acUCTEHT Kadeipu 3araibHOi MPAKTUKU — CIMEHHOT METUIIMHU
Ta BHYTPIIIHIX XBOPOO,

Jloik JIro00oB B’siuecsiaBiBHAa,

®enoposa Jlina AuapiiBHa

CTYZIEHTKH 6 KypCy

XapKiBChbKHI HAI[IOHAIbHUN METUYHUMN YHIBEPCUTET

M. XapkiB, YKkpaina

Beryn. 3aranbHa KOHIENIisSE BUKOPUCTAaHHS IMYHOTJIOOYINIHIB y JIIKYBaHHI
ayTOIMyHHOTO eHIedaliTy Tmoysirae B TOMY, IO IMYHOIJIOOYJIIHH MOXYTb
JI0TIOMaraTi B peryJitoBaHHI ayTOIMYHHOI BIATOBI/I Ta 3amajieHHs B opraHizmi. Bonu
MOXYTbh JIATH K "HeWTpanizaropu" ado "3aracCHUKH" aHTUTLI, CIPSIMOBAHUX MPOTU
BJIACHUX KJIITHH OPTaHi3My, sIKI € XapaKTepHUMH JIJIs1 ayTOIMyHHUX 3aXBOPIOBAHb.

ImyHornoGynian — 1e OUIKM, fAKI MICTATh aHTHTUIA 1 MOXYTh
BUKOPUCTOBYBATUCSA I MOJIYJALIT IMyHHOI BiANoBiAl. BoHuM MOXyTh OyTH
BUKOPUCTaHI JUIA JIIKyBaHHS PI3HUX 3aXBOPIOBaHb, BKIIOYAIOYHM ayTOIMYHHI
MOPYLIEHHS, Takl K ayTOIMyHHUH eHIedaiT.

AyTOoiIMYHHHI eHIledaliT — 1€ 3aXBOPIOBAHHS HEPBOBOi CUCTEMH, MPHU SIKOMY
B1I0YBAETHCS ypaKEHHS HEPBOBUX CTPYKTYP. OCOOIUBICTH HOTO MOJIATAE B TOMY, IO
BiH 3yMOBJICHU{ HasBHICTIO B OPraHi3Ml JIIOAWHU ayTOAHTUTUI J0 BIACHUX KIITHUH
HEPBOBOI CUCTEMHU.

Jlessiki  AOCHIDKEHHS 1 KIIHIYHI  BUOPOOYBaHHS  MATBEPKYIOTh, IO
BHYTPIIIIHLOBEHHE BBEJEHHS IMyHOTJIO0YIIHY MOKe OyTH KOPUCHHUM JJISl JTIKYBaHHS
ayToIMyHHOTO eHuedanty. BoHO MOXe CHpUATH NPUTHIYEHHIO a00 MOIYJIALil
ayTOIMyHHOTO BIATYKY, SIKMi BifOyBaeTbcs B oprasidmi. IIpore, sik 1 3 Oyab-sSkum
JIKyBaHHSM, BaXXJIMBO BPaxOBYBaTH OE3MEKy Ta MOKJIMBI OOIYHI €(PEKTH.
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Merta. Jlocaiauty AOUIIBHICTS BUKOPUCTAHHS IMYHOTJIO0Y1HIB MPH JIIKYBaHH1
ayTOIMYHHOTO €HIIe(aiTy.

Marepianu Ta MeToau. Y 1IbOMY 1HAUBIIYaTFHOMY BIAKPUTOMY JAOCIIIKEHH1
OLIIHIOBATHUCH eQeKTUBHICTh Ta Oe3neky 10% BHYTPIIIHBOBEHHOTO BBEICHHS
IMYHOTJIOOYJIIHY Yy BIIEpIIE J1arHOCTOBAHUX IMAIIEHTIB 3 MOXJIHWBHUM ayTOIMYHHUM
enuedamitom. B nmochimkenHi npuiiMano ydacte 41 moguHa.  JlocmimKeHHs
MPOBOAMIIOCH HA 0a3i 25-Toi MiChKOI KJIiHIYHOI OaratonpodiipHOT JikapHi M. XapKiB,
y CTaIlloHapl HEBPOJIOTIYHOTO BiAIICHHS.

[TamieHTH OTpUMYyBaiM BHYTPIIIHBOBEHHO IMyHOrnOOymiH (0,4 T/Kr/meHb)
npoTsaroM 5 nHIB. PAryBanpHa iMyHOTepamis J03BOJISJIACSA, KOJIM CTaH IMalll€eHTa
NOTIpIIYyBaBCs 0 8-T0 JHS a00 HE CIIOCTEpIrajiocs MOKPAIIeHHs Ha 8-i JeHb.

[lepBuHHUM pe3ynabTaTOM OyJia 3MiHA MOKa3HUKA 3a MOJAH(PIKOBAHOIO MIKAJIOK0
Penkina (mRS) Ha 8-if Ta 29-ii nenp. BropunHuMmu pe3yibratamMu OYyJIu MOIMIICHHS
noka3Hnka mRS Ta 3MIHM Ta NOKpPALEHHS MOKA3HUKIB 3a YOTHUPMAa I1HIIMMHU
KJIIIHIYHUMU [IKaJIaMHU.

PesyabTatn Ta o0O0roBopeHHsi. 3arajioM 23 TMallieHTH OTPUMYBAIU
BHYTpIIIHBOBEHHO IMyHOTJIOOyniH (intension-to-treat, ITT), a 18 mamieHTiB
3aBEPIIMIN JOCHI/DKEHHS BIAMOBITHO JO TpoTokoiy (per-protocol, PP). 3a
MoaudikoBaHow mikaiaow Penkina (mRS) pe3ynbraTi 3HAYHO MOKPAIIUIUCH HA 8 Ta
29 nH1 NOPIBHSHO 3 BUXIAHUM piBHEM sk y nonyssiisax ITT, tak 1 B PP.

[HIT1 BTOPUHHI PE3yNbTaTH TAKOXK 3HAYHO TOKpammiucsa Ha 8, 15 ta 29 nesp
MOPIBHSAHO 3 BUXIMHMM piBHeM. Y monyJsiii per-protocol (PP) 6 3 18 mamienTiB
JOCSITIIN CIPUATIMBUX PE3YJIbTaTIB MPU BUKOPUCTAHHI TUIBKKA BHYTPIIIHBOBEHHOIO
BBe/ICHHS IMyHOTTI00YmiHY (MRS = 0-2 Ha 8-i1 nenn), a 12 3 18 marieHTiB oTpuMau
pATYBaJbHY IMYHOTEpAIIIO.

[Ilomo BHYTPIIIHBOBEHHOTO BBEACHHS IMYHOIJIOOYNiHY OYyJO 3apeecTpOBaHO
JMIIe 'Th HeOaXaHUX HACIHIJIKIB, YC1 3 IKUX OyJIM JTETKUMHU.

BucHoBok. Sk TmoOKazano JOCHIIKEHHS, BHYTPINITHROBCHHE BBEICHHS
IMyHOTJIOOYJIIHY TIOKPAIIWJIO HEBPOJOTIYHI (YHKIIOHANBHI pe3yiabTaTH, 1 I

MOKPAIeHHS 0YJI0 OUYEBUIHUM JI0 8-TO JTHS.
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[ToOiyH1 edexTn Oynau Jerko mepeHeceHi KOHTpOJbHOW rpymoro. Lli mani
HAJAI0Th TPOCIEKTUBHI JIOKa3u €(EKTUBHOCTI BHYTPIIIHbOBEHHOTO BBEICHHS
IMyHOTJIOOYJIIHY Yy TMOKpalieHHl (YHKIIOHAJbHUX pe3yJbTaTiB MpU JIIKyBaHHI
ayTOIMYHHOTO €HIIe(aiTy.

AJte MiKyBaHHS ayTOIMYHHOTO eHIleaniTy BUMarae 1HIUBIyaJIbHOTO T1IX01Y,
1 pillIEeHHS I0JI0 BUKOPUCTAHHS IMYHOTJI00Y/IiHY TOBUHHO MPUMMATHUCS JIIKapeM Ha
MiACTaBl KITHIYHUX JaHWUX, CTaHy IaIli€eHTa 1 WOoro ictopii xBopoOw. BaxmmBo
nam'sTatd, MO0 Oe3neka Ta eQEeKTHUBHICTh OyAb-SKOTO JIKYBaHHSI MOXKYTh

3MIHIOBATHCS B 3aJIC)KHOCTI BiJl KOHKPETHOTO BUMAJIKY.

CIIMCOK BUKOPUCTAHMUX T/KEPEJI:
1.  The safety and efficacy of intravenous immunoglobulin in autoimmune
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2. Dalmau J, Graus F. Antibody-mediated encephalitis. N Engl J Med.
2018;378:840-851.
3. Titulaer MJ, McCracken L, Gabilondo I, et al. Treatment and prognostic
factors for long-term outcome in patients with anti-NMDA receptor encephalitis: an

observational cohort study. Lancet Neurol. 2013;12:157-165.
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616.4
JIBOHATIPABJIEHUM 3B’SI30K ITYKPOBOI'O JIABETY I COVID-19

Kumun4yenko AnHa AHapiiBHA

3n06yBau ocBitu 6 kypcy Il menuunoro dakynprety
Mapuenko Anacracis CepriiBHa

AcucTeHT Kadeapu 3arajJbHOl IPAKTUKA

CIMEWHOI MEUITMHU Ta BHYTPIIIHIX XBOPOO
KypaBiaboBa AnHa KocTsiHTHHIBHA

K.MEJI.H. JIOLIEHT Kadeapu 3araabHOi TPAKTHKU
CIMEMHOT MEUIIMHYU Ta BHYTPILIIHIX XBOPOO
XapKiBChKHM HAI[lOHATLHUM MEAUYHUIN YHIBEPCUTET
M. XapkiB, YKpaina

AHoTamis: podoTa po3riIsgae IBOHAMPABICHUN B3a€EMO3B'SI30K MK IIYKPOBUM
niadberom ta COVID-19, crarTs BKasye Ha BaKJIMBICTh MOMAJBIINX JOCTITKEHb
II0JI0 PELETITOPIB BIPyCY Ta IXHHOTO BIUIMBY HA KJIITHHH, a TAKOXK HAa HEOOXITHICThH
aJIeKBaTHOTO KOHTPOJIIO IIIIKeMii JjIsl 3amo0iranHs yckiaagHeHb cepes namieHTis 3 111
iz yac iHdekmii COVID-19.

Kuarouosi cioBa: iiykposuii niadber, COVID-19, engoreniii, riaikemis.

Beryn. /Introductions. Mix mykpoBum giaberom (IJ]) ta COVID-19 icuye
JIBOHAIPABJICHUI B3a€MO3B'SI30K. 3 OJHOrO OOKY, JIIOJIU 3 J1a0€TOM MarOTh BUIIUMA
pusuk cmeptHOCTi By COVID-19 abo nikyBaHHS y BiAAUIEHHI 1HTEHCUBHOI Tepartii,
a TaKoXX ycKjaagHeHb, moB's3anux 3 COVID-19, nopiBHsHO 3 ocobamu Oe3 miadery. 3
1HIIOro0 OOKY, KJIIHIYHI JJaHl CBIAYATh NP0 T€, 110 TSKKUN FOCTPUN pecripaTOpHUN
CHUHIPOM, ChnpuunHeHHid KopoHaBipycoM (SARS-CoV-2), Moxke NPHU3BOIUTH [0
MOPYLIEHHSI TOMeocTa3y TIoKo3u. KpiM Toro, HOBI JaHi npo BUHUKHEHHS LIJ] y
MaIli€HTIB, iK1 paHimie Oynu iHdikoBaHi SARS-CoV-2, miaTBepaKyoTh TimoTe3y mpo
npsmuii BB SARS-CoV-2 Ha wMerabomizm Timoko3u. Hamaratouuch 3HaTH
BUHYBATIIS, MU Hapasi 3HAEMO, 1110 MiIUTYHKOBA 3aj103a Ta €HAOTEJIN eKCIPECyOTh

perenTopy aHTrioTeH3uHNepeTBoprodoro hepmenty 2 (AIID2), skuit € OCHOBHUM
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MmicueM 3B's3yBaHHs Bipycy. Posyminns BmmBy COVID-19 na mertabomizm 1
roMeocTa3 TJIIOKO3W Ma€ BUpIIIadbHE 3HAUEHHS NJs 3amoOiraHHs Ta JIKyBaHHS
yCKIagHeHb, nop'szanux 3 COVID-19, a Takox i MATPUMKUA TAIEHTIB, SK1
OJly’KYIOTb.

Meta poooru. /Aim. JlocmianuTty noTeHIiHHI maTodi310J0T1YHI MEXaH13MH, 110
nexaTh B ocHOBI 3B's13Ky Mixk COVID-19 1 nopyuieHHsM perymsiii piBHS TITIOKO3H.

Marepiaim Ta wmeroau. /Materials and methods. Mwu npencraBumo
HapaTUBHUUN OTJIA HaOuUIbll nuToBaHuX myoOmikaiii npo COVID-19 Tta miaber,
OPUILTUBIIA OCOOJIMBY yBary (yHKIISIM €HAOTENII0 Ta B-KIITHH, a TAKOX IXHbOMY
MOTEHI[laTy OyTH CHUJIBHUM MIAIPYHTAM y OOpOTHOl 3 MMM JIBOMa PYWHIBHUMU
3aXBOPIOBaHHIMM.

Pe3ysabTatu Ta 00rosopenns. /Results and discussion. 3 moyarkom nanjaemii
COVID-19 niaber onuHWUBCS B  CMIEHTPI BHABIEHUX (AKTOPIB  pHUBHKY.
Emimemionoriuai naHi BKa3ylOTh Ha Te, IO JIFOAW IMOXUJIOTO BIKY 3 CYINyTHIMH
3aXBOPIOBAaHHIMH MAalOTh HAWBUIIUN PU3UK PO3BUTKY TsKKOTO mepediry COVID-19
Ta NOJAJNBIINX YCKIAAHEHb, BKIIIOUAIOUU CMEPTh. Jl0 TaKuX CYIyTHIX 3aXBOPIOBaHb
Hanexarb: LI/, OXupiHHS, pecmipaTOpHI Ta CEpLEBO-CYJUHHI 3aXBOPIOBAHHS,
BKJTIIOYAFOYH TIEPTOHIO Ta ileMidHy XBopoOy cepis [1-3].

Ha ocHoBi panHix kiaiHIYHUX naHux mpo 122 653 sunaaku COVID-19, npo ski
noBigomuB LleHTp 3 KoHTposto Ta mnpodimaktuku 3axBoproBanb CIIA (CDC),
TpeTuHa 1H()IKOBAaHMX TAIlIEHTIB MaJM NMPUHAKWMHI OJWH 3 BHINE3a3HAYCHUX CTaHIB.
Kpim Toro, Ha oci0 13 cynyTHIMU 3aXBOPIOBaHHSAMHM Ipunaaae 78% rocmitanizamii y
BiaaeHHss 1HTeHcuBHOI Tepamii (BIT) ta 94% cmepreit. Cepex cymyTHIX
3axBopioBanb [1J] OyB HaitO1LIbmI yacTo peectpoBanuM (10,9% Bumnankis) [4].

Enigemionioriudi AOCHIKEHHS MOKa3aiu, 10 TsKKICTh nepediry COVID-19
MOB'sI3aHa 3 KIJIbKOMa YCKJIAJHEHHAMHU AiabeTy abo CymyTHIMHU 3aXBOPIOBAHHSAMU SIK
¢dakropamu pusuky. CymyTHI MIKpOCYIWHHI Ta MakpocyAuHHI yckiaaHeHHs LIJI,
Takl SIK CeplEBO-CYyJMHHI 3aXBOPIOBAHHSI, CEeplieBa HEIOCTAaTHICTh, PETHHOMATIS Ta
3HIDKCHHSI (DYHKINT HUPOK, MOXKYTh OyTH NMPUYMHOIO 30UIBIICHHS HECHPHUSTINBUX

Haciiakie COVID-19 Tta cMmeptHocti micnsa 1HGikyBaHHS [5-7]. OdXupiHHsS —
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MOIIMPEHE CYMYTHE 3aXBOPIOBaHHs Mia0eTy, BIUIMBAE HA IMYHHY CHCTEMY 4epes
KUPOBY TKaHWHY. JKHpoBa TKaHWHA, Pa3oM 3 TMEUYIHKOIO Ta [-KIITHHAMH, IO
nepeOyBaloTh y CTaHl CTpecy, 1HAYKYE CHHTE3 Mpo3analbHUX IUTOKIHIB 1 MOJICKYI
aaresii Ta akTUBy€e Oararo MeTaOOJIYHHUX 1 TeMOJAMHAMIYHUX NUIAXIB, (HaKTOpiB
pOCTYy, a TaKOX BHYTPINIHbOKIITHHHI  CHTHAJIM, SKI  OMOCEPEIKOBYIOTh
reHepali30BaHy BacKyJIONATIIO 1 cucTeMHe 3anajieHHs [8]. OKUpIHHA TICHO KOPEIIOE
3 IMyHHHMMH CHUTHaTtypamMu T-KIITHH, SKi € YHIKQJIbHUMHU TPU TSHKKOMY Mepeliry
COVID-19, o Bka3ye Ha MOTSHIIIMHUN MeXaH13M, SIKHK cripusie oMy [9].

EnporenianpHuil TIIKOKATIKC - II€ TMOBEPXHEBHH IMap CHIOTENII0, SKUI
CKJIQJAEThCSl 3 NPOTEOTJIIKAHIB 1 TJIIKOMPOTEIHIB 1 3amo0irae mpsiMoMy KOHTAaKTy
KJIITUH KPOBI 3 MOBepxHeto enaoTtenito [10].

[/ acowiroeTbcss 3 XPOHIYHOK EHJOTENAJbHOK JUCPYHKIIED Ta
MOIIKO/PKEHHAM €HI0TENIaIbHOTO TIKOKAIIKCY, 10 301IBIIY€E are31t0 JEHKOIUTIB 1
[UPKYJIIOIOYUX 3aMajbHUX KIITHH Ta CIPHUSA€ CYAUHHIA MPOHUKHOCTI 1 KOAryJsiii
[11-13]. TinepruikeMis Ta iHCYJIIHOPE3UCTEHTHICTH OYyJIU 3aIPOIIOHOBAHI K MOKJIHBI
MEXaH13MH, 110 MPU3BOAATH 10 MOPYLIEHHS €HA0TENIaJbHOTO0 MIKPOCEPEIOBHILIA Y
nauieHtiB 3 [J[. T'octpa Ta moBroTpuBasia rinmepriikeMis BIUIMBAaE Ha cOpOITOI,
nporeinkinazy C Ta meHto3odochaTHUl TUISX, MO0 MPU3BOAUTH JO TMOCHICHHS
OKCHJIATUBHOTO CTpPECy Ta CIPHUS€ aroINTO3y EHJIOTENialbHUX KIITHH, CIPUSIOUN
eHjoTemanbHii qucdyHkiii. 3MeHmenHs AocTynHocTi NO € 111e 0JHUM MeXaH13MOM,
yepe3 KU TinepriikeMis IpU3BOAUTh 10 AUCHYHKIT eHpoTentito [14].

AJNleKBaTHUN KOHTPOJIb TJIKEMIi acCOILIIOEThCA 3 MOKpaAlIeHHSAM (DyHKIII1
€HJO0TEeN0. XPOHIYHA eHAOoTeNlanbHa JUCRYHKIS CHpUSE TAKKOMY Mepediry
iHekuii COVID-19, innyKkyroun 3MiHU TJIIKOKAJIIKCY Ta €HAO0TeNanbHuX KimiTuH. e
MPU3BOAUTE J0 30UIBIICHHS ajare3ii JEHKOLMTIB 1 CIPUSIE MPOKOATYISTHTHOMY Ta
aHTU(P1IOpUHOMITHUHOMY  cTaHy. IunykoBana IIJI XponiuyHa eHAOTeNiaTbHA
TuchYHKINST B TOEIHAHHI 3 MPSAMHM TOMIKOKEHHSM CHAOTETIANbHUX KIITHH
SARS-CoV-2 npu3BoAuTh 10 MOPYLIEHb €HAOTENI0 Ta MIKPOLMPKYIALIi, AKi, B
CBOIO 4Epry, CHPUSAIOTh IaTOT€HE3y TOCTPOro pECHipaTOPHOro CHUHAPOMY Ta

MOJTIOpTraHHOI HEJIOCTATHOCTI.
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Brmnus in¢ekuii Covid-19 Ha romeocrtad rimoko3u € OararoakTOpHHUM,
COpPUSAIOYM SIK 1HCYNIHOPE3UCTEHTHOCTI, TakK 1 JUCPYHKIII P-kimithH. Y BCIX
JTOCIIDKEHHSX CIOCTEPIraeThCsl MiJBUINEHA MOTpeda Talll€eHTIB B 1HCYJIIHI JIs
MiATPUMaHHS TJIKEeMIYHOTO KOHTPOJIIO, @ TaKOX EKCTpeMajbHI KOJMBAHHS PIBHA
rroko3u. Lled rroKo3HuN ITOPM CIPUYMHUB HOBUHM 1HTEPEC 0 JOCHTIKEHb 1HBa311
B-kmituH, a TouHime, A0 31aTHOcTI SARS-C0OV-2 BTOpraTucs B OCTpiBIli 1 pyHHYBaTU
ix yepe3 cBoi ineHTH]IKOBaHI peuentopu. Okpim AIID2, sk anbTepHATUBHI NUISXU
nponukHeHHsT SARS-CoV-2, B miTHHM 3'SBUIHMCS PI3HI 1HII PEUENTOpHU, SIKI I
HaJICKUTh OXapakTepu3yBaTH Ta aochiauTu. OmgHak, HaBiTh sAkmo SARS-CoV-2
noTparisie B B-KJIITUHU YMOBHO, BIH MOXE OMNOCEPEIKOBAHO BIUIMBATH HA IXHIO
¢ynkuiro. Came TyT €HAOTENIN BIJITPA€ BAXKIWBY pPOJb, OCKIIBKM BIH MOXE
3'ennyBaTu Bcl opranu-mimeHi COVID-19, 1 Moxe nosicHUTH AUChYHKIIIIO B-KIIITHH,
OCKIJTbKM TIEPULIUTA Ta MIKPOCYIAUHHU € TepelyMoBaMu JJisi 30epekeHoi (PyHKINT
B-kimiTuH.

BucnoBok. /Conclusions. Bnecox miabety sk (akropa puUHKY B
natodizionorirto COVID-19 uepe3 4 poku micis crajnaxy naHaemii € 6e3CyMHIBHUM.
Cepen XpoOHIYHMX YCKJIAJHEHb J1a0eTy Ta CYNYTHIX 3aXBOPIOBaHb, TaKUX SIK
CTapiHHS Ta OXKUPIHHS, HOB1 JaH1 MOCTAaBUJIM €HJIOTENIN B IEHTP yBaru. XpoHIUHA
nuchyHKIS €HAO0TeNi0, Mo crocrepiraerbess npu [IJI, mpu3BOAUTH 1O TAKKOTO
nepediry iHdekuii COVID-19, Bukiukaroum 3MIHM B TJIIKOKadiKcax Ta
eHjoTeNmanbHuX KiIiTHHaX. BpaxoByroun Toii daxt, mo COVID-19 3'sBuBcs 30BciM
HEJIaBHO, J1I0C1 HE3PO3YMUIO, UM € MOPYIICHHS PEeryJssilii MeTaboi3My TIFOKO3H i
yac Tsokkoro mepediry COVID-19 noctiiHMM  micist OyKaHHS, YW MOXKe
SARS-CoV-2 ingykyBatu [IJ[ 1-ro tumy, IIJ 2-ro Tumy abo HaBiTH HOBHWM THII
1ykpoBoro miabery. HeoOximHi MOBrOCTPOKOBI MOAANBII JOCHIIKEHHS, 1100
OI[IHUTH, YA MAa€ BipyC Aia0ETOreHHUI BIUIMB Ha OCI0 3 MIABUIICHUM PH3UKOM
po3Butky LI/] a6o uu moxe BiH ctumystoBate HOBHiA Turt LI/].
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[HcTUTYT IpOOIEM KpioOioorii

1 kpiomeauian HAH VYkpainu, M. Xapkis

AHoTtanisi: B po0oTi mNoOKa3aHO ICHYBaHHS 3B'SI3KY MK NOKa3HUKaMu
apTepiaJbHOTO THCKY Ta aKTHBHICTIO TOPMOHIB HIMTOBHIHOI 3ajio3u y mrypiB SHR
(spontaneously hypertensive rats). PiBenb T4 B cupoBaTiii KpoBi OyB 3HauyIie
HIWKYMW Yy CIOHTAHHO rinepreH3uBHUX mrypiB miHii SHR, a piBens T3 — 3HauHO
BUIIMM B MOPIBHSAHHI 3 HOPMOTEH3WBHUMH IIIypaM, HE 3aJICKHO BiJ] BIKY TBapHUH.

Kuro4yoBi ci10Ba: CIOHTaHHO TINEPTEH3WBHI IIypH, THUPEOiJHI TOPMOHH,

apTepiajgbHa TIMepTeH3is, IMTOBU/IHA 3aJ103a, TUPEOiJHA CUCTEMA PETYJIALIII.

Beryn. Tupeoigni ropmonu (tupokcun — T4, TtpuidiogtupoHin — T3)
BUKJIMKAIOTh B OPTaHi3Mi pi3HOMaHITHI (i3ionoriydi epexktu. Bonn HeoOXimH1 aJis
3a0e3MeveHHs MPOLIECiB POCTY Ta PO3BUTKY OpraHizMy, AUQEpeHIIIOBaHHS TKaHHH,
peryisuli oOMiIHYy pEYOBMH 1 €Heprii, MIATPUMKH TEBHOTO PIBHS aKTHUBHOCTI
(GYHKIIOHATBHUX CUCTEM OpTaHi3My, PO3BUTKY aJaNTaliiHUX peaKLii.

3MiHM B THUPEOINHOI CHUCTEMI peryjsuii TICHO B3a€EMONOB'3aHl 3
rimoranamo-rinodizapHo-agpeHaNOBOI0 CHCTEMO0. VIMOBIPHOIO MPHYHHOIO I(HOTO

CIIYXUTh HAasIBHICTh 3arajJibHUX IIEHTPATbHUX MEXaHI3MIB peryismii. DyHkiii
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TUPEOiTHOI, aJpPEHaNOBOi 1 CTAaTeBOi CHCTEM PEryIIOIOThCS TPOIMHHUMU TOPMOHAMH
nepenupoi ol rinodiza. Oguak TupeorpomiH-pini3iHr ropmon (TPI, TipomiOepin)
rinotajaMycy rpa€ poJib CTUMYJSTOpa HE TUIbKK TupeoTpornHoro ropmona (TTT),
ane 1 aapeHokopTuKOoTporHOTO (AKTI') Ta rOHaAOTPOIMHUX TOPMOHIB, MPOJIAKTHHY
rinopizy. Ilpunyckarots, mo TPI' Moxke BuKOHyBaTH (QYHKIIIIO CBOEPIIHOTO
YHIBEPCAJIBHOTO PETYJISATOpA TPOIIIB KJIITHH MepeIHbOi 10 rimodizy [1].

Jlist TUpeoinHUX TOPMOHIB 1 TOYKA MPUKIIAJaHHS Ha Pi3HI JJAHKA €HIAOKPUHHOI
peryJiii 3aiexarh BiJ iX KOHIIEHTparllii. PIBeHb THPOKCHHY B MexXax (hi310J10T19HOT
HOPMH CTUMYJIIO€ YTBOPEHHS CTAaTEeBUX FOPMOHIB B roHajax. [Ipu rimeptupokcinemii
B1IOYBA€ThCS MPUTHIYEHHS CHUHTE3y TectocTepoHy (Tc) B ronagax, aie mpu
L[bOMY - TIOCUJICHHSI BUPOOJIEHHS CTEPOiIB B HAJHUPKOBUX 3aj103aXx. OAHOYACHO NpU
TaKOMy CTaHI BUHHKAa€ MOCUJICHHsS apomaru3aiiii Tc, M0 MpU3BOAUTH 10 CYTTEBOTO
MIJBUILIEHHS KOHIIEHTpAIll ecTpaiony 1 3HmwkeHHs BMicTy Tc. [Ipu npoMy 3Ha4MMO
3poCcTae piBEHb IPOTeCTEPOHY 3a paxyHOK HOro MOCHJIEHOTO NEpETBOPEHHS
XOJIECTEPUHY B IPErHEHOJOH. SIK NPUITYyCKAarOTh, Il pEaKUis BIIOYBA€ETbCA NpPH
CHUHEpriYHOMY BIUIUBI nposiakTuHy Ta JII', cekperis sSKuxX MiJBUILYETHCS. 3HUKEHHS
pPIBHS THUPEOITHUX TOPMOHIB B OpraHi3mi yHOBUIbHIOE OIOCMHTE3 CTATEBUX
CTEpOiTHUX TOPMOHIB TEPEBAXKHO 3a PaxXyHOK BIUIUBY Ha TINMOTAJIaMiuHy JIaHKa
peryJsiii BHACI 0K iHI1OyBaHHS TOHAIOTPOIIH-Ti0epuHIB [2].

Y Toil ke yac 3MiHA TOPMOHAJIBHOrO (POHY CTATEBUX CTEPOIAIB POOUTH
ICTOTHHI O10JIOTIYHUHN BIUTMB Ha mUTOBUAHY 3a103y (I1[3). Ilpu oMy mexanizm mii
PI3HMX CTaTeBUX CTEpOiliB Ha (yHKIIOHYBaHHS 1 perymsauiro podboru I3 €
HeoJHaKoBUM. Tak, BIAOMO, IO MiABUILNEHHA piBeHb TC MNOCHIIIOE YTBOPEHHS
TUPOKCHMHY  3a  paxyHOK  mpsmoro  BmumBy Ha I3,  MuHatoum
rinoranamo-Tinodizapuuii  piBeHb, ockuibku I3 wmictute penentopu 1o Tc.
[linBumenns kouneHTpamii Tc B KpoOBI MPUCKOPIOE TMPOIEC TMEPETBOPCHHS
TUPOKCUHY B TPUHOATHPOHIH 3a paXyHOK aKTHBAaIlll HOATHPOHIH-aehoaiHa3u [3].

[limBumieHU BMICT €CTPOT€HY HaJa€ BHPAXKECHY CTUMYIIOIOUY 10 Ha
010CHHTE3 TUPEOIMHUX TOPMOHIB, pealti3allis sIKoi BiMOYBAa€ThCs JBOMA MIJISTXaMH: Ha

LHEeHTpaJlbHOMY  (TimoTajamo-TinmodizapHoMy) 1 nepu@pepudyHoMy  PIBHSAX.
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ExcriepuMeHTanbHO OBEAEHO, WI0 TINEPECTPOreHEeMisl MiJBUIIYE YYTIUBICTH
tupeoTpodiB rinodizy a0 TuponiOepuHy. Y TOM K€ dYac MiABUINCHHS BMICTY
ecTpaaioNy 301IbIITyEe KOHIICHTPAIII0O TUPEOITHUX TOPMOHIB B CHpPOBATIl KPOBI 3a
paxyHOK akTHBi3alii perenropis B 1113 [4].

Ha ¢yHkIionyBaHHs TrinmotajgaMo-TinodizapHO-TUPEOiTHOI OCl €HAOKPUHHOT
peryJiii BIUIMBae OaraTo YWHHHKIB, CEpea SKUX MOJKHAa BHUIUIMTH CTaHH, SIKI
MOB's13aH1 31 3MiHAMH B aKTUBHOCTI PETYJIATOPHUX CTPECOBUX CHCTEM (IIPH TOCTPOMY
a00 XpOHIYHOMY CTpeci, MOCTTpaBMAaTUYHUX CTPECOBUX pO3jIajax, 3MiHAX Y
¢bizmuHoMy HaBaHTaxeHHi) [3]. B cucteMi KOpOTKOCTPOKOBOI agamnTallii CepOTOHIH
HaJae€ 1Hr10yro4nii epeKT Ha CEKpeLlto TUPOJIIOEPHUHY 1, BIAMOBIIHO, TUPEOTPOITHOTO
TOPMOHY, a HOpPAJpeHaJliH HaJa€ CTUMYJIOIOUY Iif0. Y CBOIO 4epry, THUPEOilHI
TOPMOHM 3HUXKYIOTh BUPOOJICHHSI CEpOTOHIHY 1 HOpaApeHainy [5]. 3 1HIoro OoKy,
miguiieHHs koHneHtpaiii AKTI, axrtuBaris cekperii KOpTU301y (pEUYOBUHH
JOBFOCTPOKOBOI  ajanTaiii) HpH ICUXOTPaBMYIOUOi CHUTyalli HpHU3BOAATH 0
3HUKEHHS BUPOOJICHHSI TOPMOHIB muTOBUIHOI 3anmo3u (I1[3), 30kpeMa TUpOKCHHY
[5].

CnonrtanHo rinepren3uBHl mypu (SHR) € 3aranbHONPUHHATOIO MOJEIIIIO
€CCEeHIlIaJbHOT TIMepTeH3li, XapaKTepu3ylThCcs aHOMalbHOWO ¢yHKIieo 3.
Hocmimxenns @yukii 3 y mypis SHR noxkazanu, mo pisens TTIT OyB 3Haunmo
BUILE y CIOHTAHHO TINEPTEH3UBHUX WIypiB y MOPIBHSHHI 3 HOPMOTEH3UBHUMU
TBapuHamu. [Ipu niboMy piBeHb T4 B masmi 0yB 3HauHo Hkue y SHR B nmopiBHsHHI
3 HopMmoTeH3uBHUMH Iypamu WKY. PiBensr T3 BUIbHOrO, OJHAaK, BUSBHUBCS
OJTHAKOBUM IS JIBOX MOPIBHIOBAHUX TpYII. CHiBBIJHOIEHHS
MOHOMOATHPO3iH/miioaTupo3in  Oymo migsuimenuM y SHR, mo cBiguuTh mpo
nopyuieHHst Tupeoinnoro cuutesy L3 y nporo Buay mypis. KpiM 1poro, y Hux 0ynu
BUABJICHI aHOMAJIIT TAPOIITHYHUX (DEPMEHTIB 1 THpeorno0yiny [6].

3 ormanmy Ha Te, mo SHR xapakrepusyloTbcsi TIMOTHPOKCHUHEMIEID B
MOPIBHSAHHI 3 HOPMOTCH3WBHHUMH IIypaMH, MOKHA TMPHUITYCTHTH, IO ITiIBHIICHUN
Tuck y mypiB SHR nos's3aHo 3 recTaniifHuM rinoTHPEO30M.

Haiinikasime, mo pagioaktuBHa abmsuis L3 1 tupeonapatupeoinekroMist y
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Billl 4 THXKHI 3anmo0iratoTe mosiBi rinmeproii y mypiB SHR. Kpim Toro, 3amimenss
ropmoHiB I3 y nux TBapuWH BHMKJIMKA€ MOBHE BiJHOBJICHHS apTepiajJbHOTO THUCKY
(AT) y crnoHTaHHO TinepTeH3uBHUX IMypiB [6]. Tupeoigexkromis B 10-TkHEBOMY
BiIll TUTBKU HE3HAYHOIO MIpOIO 3MEHIITY€E BXKE ICHYIOUY TIIEPTEH31t0, X04a 1 3amooirae
11 TOJAJIBIIIOMY PO3BUTKY.

Bci BulieHaBeneHi JaHi roBopsTh Mpo Te, mo ropmonu 113 BrmBaroTh Ha
PO3BUTOK apTepianbHOi rinmeptensii (Al), aie TupeoinekToMisi He 37jaTHA MIOBEPHYTH
Ha3aJ TeHeTUYHO jaeTepminoBane miaBuineHHs AT. HescHO TiIbKY, 4K BIATIOBIIAIOTH
ropmonu 1113 3a migBumenns AT y Bcix JmiHiH 1mypiB 00 iICHye KOHKPETHA aHOMAJTis
B MeéXaHi3Max, ornocepenkoBanux ropmoramu L3 Tinbku y mypis ninii SHR.

ExcnepumeHTanbHO BcTaHOBJIEHO [6], 10 3MiHM (yHKIT 113 cynpoBoKyOTh
PO3BUTOK EKCIEPUMEHTAIBHO 1HAYKOBAHOI TiNEpTeH3ii. Y MIypiB 31 CHOHTAHHOIO
rineprensiero mnoigmomssuiocss mpo 30utebmieHHs Baru 3. Cnoctepiraerbes
CUTMOBHJHA 3aJCKHICTh MDK craBiaeHHIM Macu I3 mo macm Ttima 1 CAT.
CmiBBigHomenHs Baru 113 3nauno 30ubmyBanocs, konu CAT mipiiimaBces 10 piBHIB
160-169 mM. pr. cr. OnmHak JedKl JOCTIAHUKH TPUIYCKAalOTh [/], IO 1CHYE
HeleHTU(IKOBAaHUN MEepBUHHUN (hakTop, AKui 30u1bliye AT 10 MOpPOroBOro piBHA
6e3 nocepenuuira 1113, ane npu nepeBuIleHHI TOPOTOBOTO Jiara3oHy ii Baru. byno
BHBYCHO KUJIbKa 3MIHHUX, 1100 BHM3HAYUTH, YU Oynao 30uabmieHHs Barm 1113
BTOPUHHUM MO BIJIHOIICHHIO /O Tinep- ado Tino@yHKIIi 3a1034, IpU LbOMY pIBHI
cupoBatku T3 1 T4 BumiproBanucs HaWOLIBII YacTo. Y IIypiB 31 CIOHTAHHOIO
TiIEpPTEeH31€I0 CIIOCTEPIraJucs BIKOBI Bapialli 1 MOBIAOMIISUIOCS MPO CyNEpeusuBI
pe3yabTaT y JOPOCTUX IIYPiB.

B po6orax [8, 9], Ha OCHOBI OTPUMAHUX PE3YJbTATIB OOTOBOPIOETHCS 3B'SI30K
MK rineproHiero 1 aktuBHIcTIO I3, ocobmuBo y murypie SHR. IlixBumiena
axktuBHicTh 1113 cnoctepiramacs y SHR y it 40-60 quiB 1 4-7, 12-14 1 18-20 micsiis
(xoua 6 B OJHOMY 3 YOTHPHOX TECTIB 3 BHUKOPHUCTAHHSIM PaiOaKTHBHOTO HOIY).
[IBuakicTh cexperrii ropmoniB L3 36iapmunacs Ha 37%, 18% 1 27%, BIANOBIIHO, Y
SHR vy Bimi Bix 40 go 60 auiB 1 Big 4 1o 6 1 Big 12 no 14 micsuiB. OgHak y mrypis

SHR y Bimi 13-16 gHIB HI NOTVIMHAHHA PaJlOaKTUBHOTO HOMY, Hi CIIBBITHOIIEHHS
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Mmaca Tina/ maca Tina I3 He BiApi3HSIKCS B TaKUX y KOHTPOJbHUX HIypiB. Kpim
1bOTO, TpUBase BBeAeHH npominTtioypauuty (IITY) epextuBno 3umxysano AT sk y
nopociux camiiB mypiB SHR, Tak 1 y KOHTposibHUX 1IypiB. TakuM 4yuHOM, aBTOpU
ctatti [9] pobOmsare BucHOBOK mipo 3B'sI30k AT 1 aktuBHOCTi I3, ocobmuBo Yy
CIIOHTAHHO TINEPTEH3UBHUX HIYPIB.

AxtuBHicTe I3 y mypie SHR 3ammmianacst migBUINEHOI HaBITh MICHSA
BBEJICHHSI T€KCAMETOHIs, mpemnapary, mo Omokye raurmi [9]. T'octpa nis xomomy
(6-8°C, 6 ToaMH) CTUMYJIIOBAJIO aKTHUBHICTh IMIMTOBHIHOL 3ay03u y mrypiB SHR, ane
HE Y HOPMOTEH3UBHHUX IIypiB. Lle siBuiie He BAanocs 3ano0IrTH Hi aIpeHaTeKTOMIEI0
(3 mo6aBkoro NaCl i1 TiApOKOPTU30HY), HI BBEJICHHSIM T'e€KCaMETOHIsl. XPOHIYHUI
BILUUB xoJony (2-10°C, 6-12 tuxHiB) ctumymoBaB aktuBHicTh 13 y mypie SHR
OlIbllIe, HK Y KOHTPOJIBHUX HOPMOTEH31BHHX L1ypiB. EMoiliHuiA cTpec (0OMexeHHs
Ha OJHY TOAMHY B JIEHb HPOTSATOM JBOX [HIB) NpHIAyllyBaB akTUBHICTH I3 y
KOHTPOJIbHUX IIypiB, aje He y urypiB SHR. Anpenanexromis (3 mo6aBkoro NaCl 1
TIAPOKOPTU30HY) HE BIUIMBaja Ha peakiito. L{1 pe3dynbratu nokasywoTs [21], mo
nigsumieHa aktuBHicTh 113 y SHR He omocepenkoByeTbest HIi KOpOKO HaJHUPHUKIB,
H1 BET€TaTUBHOIO HEPBOBOIO CUCTEMOIO.

[ypu minii SHR BusBuiaucs OUIBII YYTAMBUMH 10 THUPEOCTATHYHOI Ta
renatorokcuunoi fii [ITY, nixk mypwu diHii Bictap, 1110 IposBisiiocss B CTaTUCTUYHO
3HAUyIIOMY 30UIBLIEHHI IMOKAa3HUKIB BHUCOTH (DOIIKYISIPHOTO EMiTelNit0, KUIbKOCTI
MaTOJIOTTYHUX (POJIKYJIIB 3 COCOUYKOBHUMH CTPYKTYpamu, IUJIOIII IEHTPaIbHOI BEHU
MEYIHKOBOT YaCTOYKH 1 piBHIB amiHOTpaHchepas [8].

Y nocmimxennsx Hirohiko Yamabe [9] 3pobGnena cmpoba momryky
yIbTpacTpykTypHux 3miH B I3 y mypiB 31 CHOHTaHHOIO TiNEPTEH3IELO.
CnocrepexxeHHsI 3a JIOOMOTOK)  CBITJIOBOIO 1  €JIEKTPOHHOTO MIKPOCKOIIIB,
BuMiproBaHHs piBHIB T3 B mna3mi 1 CAT Oynu 3anucani B rpyni mrypiB Wistar Kyoto
(WKY) 1 urypiB SHR 31 cnonTanHoro rineprensieto. Cucromiuaniit AT y SHR Oyro
3HauyHo Buie, Hik y WKY, ane piBai T3 B mma3mi JBOX TIpyll ICTOTHO HeE
pospizusutucs. Ilicns BBenenus IITY piBui T3 B cupoBartili 1 CUCTOJNIYHUNA THUCK B

000x rpymax 3HmwxkyBanucs. Po3mip ¢omikymis 113 y SHR cuinsHO BapitoBaB Mo BCiid
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3a103i, a KOJIOiA MICTHB HEPIBHOMIPHO WIUIbHI AUISHKA 1 KIITUHHI 3aJIMILIKH.
@omiKyIApHI KIITHHA MICTHIX 3JIeTKa PO3IMIMPEHUN €HAOIIIa3MaTHUHUN PETUKYITYM
3 HIOPCTKOIO TOBEPXHEIO 1 YHCJIEHHI IIeoMOpdHI Tia HEPIBHOMIPHOI HIIJILHOCTI.
[Ticns mikyBanwust IITY cymuam wmikx  Qomikynmamu SHR we cramm Ttakumun
posmmpenumu, sik y WKY, ane Tonka ctpykrypa donikynsipaux kiitud y SHR Oyna
noniOHa a0 ctpykrypu WKY 1 Oyna xapakrepHoro ayig TunoBoi Biamosial 113 Ha

BBenenas [ITY.

ABTtopu mpumyckaoth, mo 3 y SHR He pearye agexBaTHO Ha MiABHILIEHI
piBH1 TTI, sK1, sIK MOB1IOMJISIETHCS, PUCYTHI y KX TBapuH. Ipu npomy, 1113 moxe
pearyBatu Ha cuibHO TijBuiieHi piBHi TTI, ski BunukatoTs npu BeegeHH1 [ITY. 1le
MOPYLIEHHS, BU/IIE 3a BCE, MOB'I3aHO 3 MOPYIICHHSIMHU CHUHTE3y 1/a00 cekpenii
ropmoHiB I3 B BianmoBiap Ha ctumyssmito TTT .

B po6oti [10] mokazano, mo mypu SHR 31 crmoHTaHHOIO TiNepTEeH3IE0
XapaKTEepU3yIOThCs JEKUIbKOMa HEHMPOCHIOKPHHHUMHU TOPYIIEHHSMH, BKIIOYAI0UN
xpoHiuny rinepcekpenito TTI" HeBimomoi etioorii.

ABTOpHU TIPUTTYCKAIOTh, 10 HeaaekBaTHO Bucoka cekpetis TTI y SHR moxe
OyTH pe3ylbTaTOM MOPYIIEHHS PEryJsilii rinoTaiaMivHOr0 TUPEOTPONUH-PUITI3UHT -
ropMmony i/a6o BupoOieHHst TTI' rinodizoM Mo HEraTUBHOMY 3BOPOTHBOMY 3B'SI3KY
TUPEOiTHUX TOpMOHIB. IIpencraBieHi ekcnepuMeHTalbHI JaHl CBIIYaTh MPO TE, IO
perymsiisa cekperii TTI' 3 HeraTUBHUM 3BOPOTHUM 3B'SI3KOM TUPEOINHUX TOPMOHIB Y
urypiB SHR moxe Oytu nopymena. OgHak oTpuMaHi JaHi HE T03BOJISIOTH 3pOOUTH
BHCHOBOK IO T€, JIOKaNI3yI0Thbcs nedextu perymsmii npoaykuii TTI BukirouHo Ha
rinorajiamMiuHOMY pPiBHI.

OcKUIbKM TINEPNPOAYKIliS TinoragaMmiuHoro 1 rimodizapuoro TTIT moBuHHA
MPU3BOJUTH 10 30UTBIIIEHHSI O10CHHTE3y TUPEOIAHMUX TOPMOHIB, 1HIII JAeheKTH B OCI
rinorajaMmyc-Timo(di3-IMMTOBHIHA 3aJ032 MOXKYTh BHOCHUTH BKJIaJ B aHOMAJIbHY
perymsauito cexperii TTT y urypis SHR.

Metow Hamoi poOOTH OyJI0 BUBYUTH BMICT THPEOITHUX TOPMOHIB

(TUpOKCHUHY, TPUMOATUPOHIHY) B CUPOBATIII KPOB1 CIOHTAHHO T1MNEPTEH3UBHUX IIIyPIB
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niHii SHR pi3HUX BIKOBUX TpyT.

Marepianu Ta meroau. B excnepumentax Oymu 3amisiHi HopmoTeH3uBHi (N)
Ta CIIOHTaHHO rinepTeH3uBHi mypu camii Jidii SHR (SHR) Bikom 6 Ta 24 micsiis.
Bwmict ropmonie T4, T3, T4 Tta T3B BuU3HAUaIM METOJIOM TBEPAO(DA3ZHOTO
IMyHO()EpPMEHTHOTO aHaJII3y 3a JIOMOMOTOI0 CTaHJIAPTHUX KOMEPIIMHUX HA0OPiB s
koHkypentHoro I®A («XEMA Co. Ltd.», Pocist), BiAmoBigHO, 3a METOIUKAMH
BUpPOOHUKA. 3a HOPMAJIBHOTO pO3MOAUTY JaT [ TOPIBHSAHHS CEepeaHiX
apuMETUYHUX JBOX BHOIPOK 3aCTOCOBYBaJIM IapaMETPUYHUM  t-KpuUTepiit

CreroaenTa. CTaTUCTUYHO 3HAYYIIMMH BBaXKau BigMiHHOCTI 3a p<0,05.

Pe3yabTatu Ta iXx o0roBopenHsi. [IpoBeseHi qOCHIKEHHSI PIBHSI TOPMOHIB
IIMTOBUIHOI 3aJI03M B CHPOBATIL KPOB1 BUSBWIIM CYTT€BI PO301>KHOCTI B MOKa3HUKaX
piBHs ropMoHiB T3 Ta T4 MK TpynaMu HOPMOTEH3MBHMX Ta CIIOHTaHHO
rinepren3uBHUX MypiB JiHii SHR (tabm. 1).

B nepury uepry, He3Baxarouu Ha CTATUCTUYHO 3HAYYIIE BUCOKUU piBeHb 13 B
rpyni mypiB jdiHii SHR BikoM 6 MicsIiB, 3BepTa€e yBary 3Ha4HO HHU3bKHI PiBEHb
BUTbHOTO T4 (T4B) y wi€i rpynu urypiB B HOPIBHSIHHI 3 HOPMOTEH3UBHUMU LIypaMu
TOM camiii BIKOBIH TPYTIH.

B Toii ke "ac mpu mpakTUYHO OJHAKOBOMY piBHI BUIbHOTO T3 (T3B) B 0060x
rpynax, HaMmu OyB 3apeecTpOBaHMI 3HA4YHO BUIIMK piBeHb T4B y urypis maiHii SHR B
MOPIBHSHHI 3 HOPMOTEH3UBHOIO IPYIIOI0 TBAPUH BiKOM 6 MicsIliB (Tad.).

[IpoBeneHHsS CIIOCTEPEXKEHHSI 3a JUHAMIKOIO piBHS ropMoHiB T3 Ta T4 B
CUPOBATIIl KPOBI LIypiB BIKOM 24 Micsll BUSBWIM OLIBII 3HAUHI PO301KHOCTI y piBHI
TOPMOHIB MK TpylaMyd HOPMOTEH3UBHUX 1 CIIOHTAHHO TIMEPTEH3UBHUX IIypiB JiHIT
SHR, HiXk y 1urypiB BikoM 6 micsiiiB (Taou1.).

Pienr T3 y IHTaKTHUX CIIOHTAHHO TIMEPTEH3UBHUX MIypiB BiKOM 24 MicAIl
(xoHTpOB) OB HixK Ha 40% TepeBUIIyBaB piBeHb 13 Yy HOPMOTCH3UBHHUX TBapHH.
PiBenr T3B Takoxk OyB CTaTUCTUYHO 3Hauyile OulbiiuM y rpym SHR Bikom 24
micsaui PiBenb T4 y cOHTaHHO TiMEpPTEH3UBHUX IYpIB L€l BIKOBOI rpynu OyB Ha

11% nmxuui, HiX y rpyni nopiBHsHHSA (Tpyna N 24) (tab:.).
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Taoauusa
IHoka3suuku AT Ta piBHA TOPMOHIB IIUTOBUAHOI 3JI031 Y
HOPMOTEH3UBHHUX I CHOHTAHHO TiNepTeH3UBHUX LIYPIiB

Jinii SHR BikoMm 6 micaniB

['pynu [Toxasnuku AT, PiBeHb rOpMOHIB IIUTOBUAHOT 3aJ7103H
IypiB MM PT. CT. aM/n oM/
CAT JIAT T3 T4 T3B T4B
N 6 126,6+3,0 | 94,7426 | 3,4+0,1 | 72,4+3,8 | 52+1,8 | 9,842,2
SHR 6 182,1+4,1' |106,2+43,3" | 4,9+0,1' | 58,5+3,4" |4,6+1,9'| 14,842,2"
N 24 122,6+4,0 | 96,4422 | 2,9+0,1 | 67,4+2.82 | 3,8+0,1 | 10,8+1,2
SHR 24 | 221,146,4° | 129,2+4,2% | 4,08+0,1° | 60,4+2.4° | 4,2+0,1°| 12,8+2,2

Ipumimka: * — cratucTrano 3Havymm BiqMinrocTi Mixk rpymamu N 6 Ta SHR 6;

2_ CTATHCTHYHO 3HAYyIi BinMiHHOCTI Mk rpymamu N 24 ta SHR 24; (p < 0,05).

BucnoBku. Iloka3aHo ICHyBaHHS 3B'A3Ky MIDX IOKa3HHMKamMHu apTeplaabHOI
rinepTensii Ta akTUBHICTIO TOPMOHIB HIMTOBHUIHOI 351031 Y 1ypiB SHR. Pisens T4 B
CUpPOBATIl KpoBl OyB 3HAYyILIE HW)KYMUWA y CIIOHTAHHO TINEPTEH3WBHHUX WIypiB JiHIT
SHR, a piBenb T3 — 3HaYHO BUIIMM B MOPIBHSAHHI 3 HOPMOTEH3UBHUMU IIIypaM, HE

3aJIe’KHO BiJ] BIKY TBapHUH.
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VJIK: 616.31:616-002.4]355.08:355/359(477)
AHAJII3 MTPO®LIIAKTUKH PO3BUTKY KAPIO3HUX YPAKEHbB 3YBIB Y
BIMNCBbKOBOCJYKBOBIIIB 35POMMHUX CHUJI YKPATHA

JlaBpin Okcana flpociaBiBHa

AcrmipaHT Kadgeapu JUTI90i CTOMATOJIOT{
TepHOMUTECHKUH HAIlIOHATBPHUN METUYHUN YHIBEPCUTET
imeHi . f. 'opbayeBcrkoro MO3 Ykpainu

AHoTtamia. [Ipy BHBYEHHI MOIIMPEHOCTI Kapio3HOTO TWPOIECYy MpH
MEPBUHHOMY OTJIsAAl cepen BidicbkoBochyk00BIiB T3BBCII BcranoieHo, 1o
MOIIMPEHICTh Kapio3HOrO MpoLecy B AaHOi KaTeropii oci0 BIANOBIAAE BUCOKOMY
piBHiO: Big 83,08 % y BikoBi# rpymi 20-25 pokiB g0 100 % y BikoBux rpymnax 36-40
Ta 41-45 pokiB. [loka3HUKM 1HTEHCUBHOCTI KapiO3HOTO MPOIIECY MAIOTh TEHJEHIIIIO
70 3pOCTaHHs Cepej] YOJOBIKIB Ta >KIHOK BCIX BIKOBUX rpymax. Yepes 12 wmicsuis
CIIOCTEPEKEHHSI BIJIMIYEHO 3MEHIICHHS NPUPOCTy TMoKa3zHuKka «K» Ta 3HauHe
M1JIBUIICHHS KUCIOTOCTIMKOCTI eMalll y 00CTEKEHUX BCIX BIKOBHUX IPYIL.

KuarouoBi ciioBa: BilickkoBociyx00BII1, kapiec, TEP-TecT, ririeniuni 3acoou,

NepBUHHA TPOPLITAKTHKA.

OcHoBoO10 00€roToBHOCTI Ta Ooe3zmaTHOCTI 30poHux Cun YkpaiHu € craH
3JI0pPOB’s BIHCHKOBOCITY>KOOBIIIB, B TOMY YHCJI 1 CTaH MOPOKHUHU POTa. Y PAKEHICTh
HACEJICHHs YKpaiHU 3aXBOPIOBAHHSMH POTOBOI MOPOKHUHU CKJIaJa€ OIU3BKO
92-98% [1, c. 229; 2, c. 43]. Ilpu mpomy mnsa BikoBoi kareropii 15-19 pokis
ypaxkeHicTh ckianae 85-100% 1 mepeBakaroTh Jierki (opMu 3axBOproBaHb (Kapiec,
XPOHIYHUM KaTapajdbHUM TIHTIBIT), a JAJI BIKOBOi KaTeropii 35-44 poku ypakeHICTb
CTaHOBUTH Onm3bK0 75%, TpoTe, 3 MEepeBaror OUTBI TSHKKUX HO30JIOTIM y BUTIIAII
reHepaIi30BaHuX MapoIOHTUTY, MapoI0OHTO3Y Toio [3, ¢. 214; 4, c. 1252].

Merta gocnipKeHHsT — MPOBECTH OIIHKY €()EeKTUBHOCTI 3aX0/1iB MPOMITAKTUKU
PO3BUTKY KapiO3HUX YpaxeHb 3yOIB Yy BIHMCBKOBOCITYXOOBIIB 30poitHux Cun

YkpaiHu.
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Martepianu 1 metoau. JlocmimkeHHs npoBeneHo Ha 0aszi CTOMaTOIOTIYHOTO
Bigainenns K3 TOP «TepHomiiabchbKa YHIBEPCHUTETChKA JIKapHs» TepHOMUIBCHKOTO
HaI[lOHAJIBHOTO MeAuYHoro yHiBepcutery imeHi . S. TopbGaueBchkoro MO3
Ykpainu.

Jns mpoBeneHHs — JOCHIDKEHHS ~ TPOBEACHO  oOcTexkeHHs 348
BIMCHKOBOCITYKOOBIIIB TepHOMUIBCHKOTO 30HAJBLHOTO BTy BilchbKOBOI CiyXOu
npaBonopsaaky (T3BBCII), skum mpoBOAMBCS KIIHIYHHUMN OTJISA 3 METOIO BUSBIICHHS
ypaKEeHOCTI 3y0iB Kapio3HUM TmporecoM. [IpoBeneHHS KIHIYHOTO — OTJISAIY
BiIOyBaIOCh TICTS MiAMHCAHHS MAIliEHTaMHM BIAMOBIAHOI iHGOpPMOBaHOI 3roAM Ha
MIPOBEICHHS CTOMATOJIOTTYHUX MAHIITYJISIIHA.

3 MeTOr onTHUMi3allli 3aX0/[iB MEPBUHHOI MPOQPITAKTUKH PO3BUTKY KapiO3HUX
ypakeHb IS BIMCBKOBOCIIYOOBIIIB HaMH poO3po0JieHa Mporpama JOTJsAay 3a
POTOBOIO MOPOXKHUHOIO HAa TepioJl mepeOyBaHHS B 30HI MPOBEJACHHS OOMOBUX Jiil.
Bcim marieHTamM HajgaHoO peKOMEeHAIli 00 JOTISAY 32 POTOBOIO MOPOKHUHOKO Ha
nepiojy poTarlii 3riJHO I1HAUBIAYaJbHO po3po0ieHoi mporpamu. Jlana mporpama
BKJIIOYAJIa HAaBUAaHHS BCIX MAalli€HTIB HaBUYKaM IMPaBUIBHOTO JOIJISY 32 POTOBOIO
MOPOKHUHOKD B yMOBax ImepeOyBaHHA B 30HI OOMOBUX [1i Ta BUKOPUCTAHHS
nopoxHix 3yoHux mitok «GUM® Travel» («SUNSTAR EUROPE S.A.»,
[IBeitmapist), TabeToK A MOJOCKaHHS poToBOi mopoxHuHU «Mouthwash Tablets»
(«MGS», Benuxobputanis), 3yoHoi Hutku «GUM® Original White Floss» 3
dbropuaom («(SUNSTAR EUROPE S.A», [Betinapis),
JikyBalbHO-TIpo(diakTHuHuX 3yOHMX mact President Profi, President Active,
President Sensitive («Betafarma Spa.», Itamisg), ski miadbupanuch 1HIUBIAYaIbHO.
KoHTposbHi BiiBIAYBaHHS MpOBOAMIHN Yepe3 3, 6, 9 Ta 12 micsIiB.

Pesyabtaru. Ilpy BUBUYEHHI MOWIMPEHOCTI Kapio3HOTO TMpoLEcy IMpHU
NEepPBUHHOMY OTJIsiAl cepen BiiicbkoBochyk0o0B1iB T3BBCII BcranoBieHo, 1o
MONIIMPEHICTh Kapio3HOTO TPOIECy B JaHOi Kareropii oci0 BIAMOBIZAE BUCOKOMY
piBHiO: Big 83,08 % y BikoBii rpymi 20-25 pokiB g0 100 % y BikoBux rpymnax 36-40
ta 41-45 pokiB. Cepen oOCTeXEHUX BCIX BIKOBUX TPYH BIAMIYA€ThCS HaWOLIbIIA

YpakeHICTh KapiO3HUM MPOIIeCOM OOKOBOI rpymu 3yOiB.
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B pe3ynbTaTi mpoBeAeHHS BU3HAYEHHS IHTEHCHUBHOCTI KaplO3HOTO MPOIECY
OTPUMAaHO HACTYIHI pe3yJbTaTH. Y BIHCHKOBOCIY:KOOBIIB BikOBOi Trpymnu 20-25 p.
ingekc KIIB cranoButh (5,74+1,43) 1 BiAnoBigae HU3BKOMY PIBHIO 1HTEHCHBHOCTI
Kapio3HOTo mpoiiecy. B regepHomy acmexTi 1ei moka3HUK CTaHOBUTH (5,42+1,84) y
q0JI0BiKiB Ta (4,70+1,29) y kiHOK.

VY BikoBiit rpymni 26-30 p. ingekc KIIB cranoButh (4,87+1,01), mo Takox
BI/IMIOBiIa€  HU3BKOMY  PIBHIO  IHTEHCHUBHOCTI  Kapio3HOTo  mporecy. Y
BIMCBKOBOCIYKOOBIIIB BikOBOi rpymu 31-35 p. 3HadeHHs mnokaszHuka KIIB nemro
30uUThITyeThbest 1 craHoBUTH (6,06+1,31), 110 BIANMOBIZAE HU3ZBKOMY PIBHIO
IHTEHCUBHOCTI KapiO3HOTO MPOIECY, XO4Ya YHMCIIOBI 3HAYEHHS JEII0 BULII, HIK Y
MOTIEPE/IHIX BIKOBUX I'PyTIax.

VY BikoBiit rpymi 36-40 p. cnoctepiraerbCcsi TEHACHIlISI 10 3POCTaHHS PIBHS
nokasHuka KIIB. 3aramom y rpymi BiH crtaHoBuTh (8,42+1,40), mo BigmoBigae
CEpeIHbOMY PIBHIO IHTEHCUBHOCTI Kapi03HOTO MPOIIECY.

Cepen oOctexxenux BikoBoi rpynu 41-45 p. nmokasuuk KIIB cranoButh
(12,0£2,09), 1o BiANoOBiJla€ cEpEeTHLOMY PIBHIO IHTEHCHBHOCTI KapiO3HOTO MPOIIECY.
VY 40J10BiKIB BKa3aHUI OKa3HUK cTaHOBUTH (11,83+1,86), a y xkinok (12,20+2,36).

Otxe, MOXXHA 3pOOMTH BHCHOBOK, IO MOKa3HUKH 1HTEHCHBHOCTI Kapio3HOTO
MPOIIECY MAIOTh TEHICHIIIIO JIO 3POCTaHHS CEpe/ YOJIOBIKIB Ta JKIHOK BCIX BIKOBHX
rpynax.

[Ipu mociimKeHHs KUCIOTOCTIMKOCTI eMaii 3yOiB MpH MEPBHUHHOMY OTJISIL
BCTAHOBJICHO, 1[0 CEPE/IHIN MOKa3HUK TECTY €MajeBOl PE3UCTEHTHOCTI y MAIll€HTIB
BiKOBOi rpynu 20-25 p. craHoBuTh (6,58+0,79) Oanu, 1m0 BIAMOBITAE CEPEIHBOMY
CTYNEHIO  CTPYKTYPHO-(YHKI[IOHATHHOI  PE3UCTEHTHOCTI eMalli 1 CepemHin
KHUCJIOTOCTIMKOCTI eMaJii 3y0iB 10 Kapiecy.

V¥ oci6 BikoBux rpym 26-30 p., 31-35 p. ta 36-40 p. 3mauenns TEP-tecty
BKa3ylOThb Ha 3HIDKEHHS CTPYKTYpPHO-(DYHKILIOHANBbHOI PE3UCTEHTHOCTI emaii 1
BHUCOKHI CTYIIHb PU3UKY BUHUKHEHHS Kapiecy.

Bkpaii 3HW)KEHY CTPYKTYpHO-(QYHKI[IOHAaJbHY PpE3UCTEHTHICTh eMail 1

MaKCUMaJbHUI PU3MK BHUHUKHEHHSA Kapiecy (MiHIMadbHa KHUCJIOTOCTIHKICTD)
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BIIMIYEHO Yy 0ci0 *iHO4oi ctaTi BikoBoi rpynu 40-45 p. Tyt 3nauenns TEP-tecty
nocsraioth (10,07+1,34) Ganis.

[lim yac KOHTpPOJBHUX OMNIAAIB yepe3 3, 6, 9 Tta 12 MicsIiB MPOBOIUIN
KOHTPOJIb ~ TMPOBEJIEHHS  Tirl€HM  POTOBOI  MOPOKHMHM 1  BUKOPHCTaHHS
3aMpONOHOBAHUX 3aCO01B JOTJISY 3a MOPOKHUHOIO POTA.

Uepes 12 micsiiiB criocTepexeHHs Ipu aHaiizi nokazHukis KIIB BcraHoBiieHO,
mo y BikoBux rpymax 20-25 p. Ta 26-30 p. 30epiraetbcs HUBBKUN PIBCHb
IHTEHCUBHOCTI Kapiecy. Y BikoBux rpymnax 31-35 p. ta 36-40 p. BiamivaeTbcs
cepenHiil piBeHb 1HTEHCHBHOCTI Kapiecy. Timpku y oOcrexeHux Bikom 41-45 p.
CIIOCTEPITa€ThCS BUCOKUI PIBEHb IHTEHCUBHOCTI Kapiecy. IIpoTte, BkazaHil MOKa3HUKU
30epiraroThes 1 MPOTITOM MOMEPETHIX TEPMIHIB CIIOCTEPEIKEHHS.

[Ipu anami3 piBHA KHCIOTOCTIMKOCTI eMai 3y0iB, 3riiHo TEP-tecty, uepes3 12
MICSIIIB CIIOCTEPEKEHHSI BCTAHOBJICHO, IO y BIMCHKOBOCTY>KOOBIIIB BIKOBUX TPy
20-25, 26-30, 31-35 Tta 36-40 pokiB 3HAYCHHS BKa3aHOTO MMOKA3HHMKA 3HAXOISATHCS B
Mmexax Bix (3,49+1,02) GaniB y BikoBid rpym 20-25 pokiB a0 (5,24+1,07) OaniB y
BiKOBiM Tpymni 36-40 pokiB. Y 4OJOBIKIB BIKOBOi rpynu 41-45 poKiB MOKa3HUKU
TEP-tecty cranoBisTh (6,83+0,65) OaniB, y )iHok — (6,47+1,01) GamiB. 3aramom y
rpy1i 1ed TOKa3HUK CTaHOBUTH (6,67+0,85) 6ais.

BucnoBku. B ymoBax nepe0yBaHHS BIiICbKOBOCTYOOBIIIB B 30H1 MPOBEACHHS
00MOBHUX I HE 3aBXKJIU € MOXJUBICTh Ta MOTHBAILIS AOTJSAATH 34 MOPOKHUHOIO
pota. lle moB’s13aH0 13 crienuikoro opranizaiiii moOyTy B 30HI MPOBEIEHHS 00HOBUX
nii. Ilpore 3yOHMII HamT SIBIASETHCA OJHUM 13 HAaWBAXKIIMBIIIKUX €TIONOTIYHUX Ta
MAaTOr€HETUYHUX (PAKTOPIB, 110 COPUIIOTH PO3BUTKY KapieCcy Ta 3aXBOPIOBAaHb TKAHUH
napogoHTy. Came TOMy HamHu migiOpaHO KOMIUIEKC 3ac00iB /i TITIEHH POTOBOI
MTOPOXKHUHHU, SKi € JICTKUMH Ta 3pYYHUMH Y BUKOPUCTaHHI, MalOTh HEBEJIUKY Bary Ta
00’€eM, 1110 J03BOJISE BIICHKOBOCITYKOOBIISIM 3aBXK/IM iX MaTH OiJist ceoe.

OTxe, MOKHA 3pOOUTH BUCHOBOK, IO ITiJ1 Yac IJIAHYBAaHHS 3aXO0/liB IEPBUHHOI
podITaKTUKA PO3BUTKY KapiO03HUX ypakeHb HEOOX1JTHO BPaxOBYBAaTH OCOOJMBOCTI
noOyTy MAalli€HTIB, 110 OCOOJMBO JOLUIBHUM € Yy BIHCHKOBOCTYXOOBIIB, SKI

nepeOyBarOTh B 30H1 MPOBEICHHS OOMOBUX /1Ml Ta MPOBOAUTH MPO]PIIAKTUYHI 3aX0/I1
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CYMiCHO 3 TCPAIICBTUYHUMHU, H_[O6 SMCHIIUTU PU3HUK PO3BUTKY OCHOBHUX

CTOMATOJIOTIYHUX 3aXBOPIOBAHB Ta MIABUIIUTH iX O0€3TaTHICTS.
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VIIK 13058
MEHTAJBHE 3/I0POB’S TA LILJISIXYA MOTO 3BEPEKEHHS

MynTbsH Terssna OuekciiBHa,

3aCTyITHUK IUPEKTOPa 3 BUXOBHOI poOOTH,

BUKJIaJ[a4 BULIOI KaTeropii, BUKJIa1a4y-METOAUCT
Kipceii Biragiii JImurpoBny,

JlupekTop, BUKJIaaad BUIIOI KaTeropii

OKY «binropoa-/IHicTpoBchkuii

METUIHUN (aXOBHI KOJICIK»

M. biropon-JIHicTpoBebkuid, Oneceka 0011, YKpaina

AHortanisi: 3a iHimiatTuBu nepmoi Jeal OneHu 3eneHCbKoi B YKpaiHi
peanizyerbcsi HarionanbHa mniporpamMa 3 OXOPOHHM TICUXIYHOTO 37I0pOB’S  Ta
MICUXOCOIIaJbHOI MIATPUMKU, B SKIA BaroMoro 3Ha4yeHHs HaOyBae 3a0e3IeyeHHs
AKICHOTO OCBITHBOTO TMPOIECY Ta CTBOPEHHS TIICHXOJIOTTYHO KOMMOPTHOIrO
OCBITHBOTO MpOCTOpYy. Micisi MPOEKTy — 3pOOUTH MIKIyBaHHS MPO MEHTAJIbHE
310pOB’S IIOJICHHOIO 3BUYKOIO JIJISI YKPATHIIIB.

MenTanpHe 370pOB’sl — 1€ CTaH MACTA Ta J0OpoOyTy, B SIKOMY JIOJWHA
peanizye CBOi TBOpYl 3AI0HOCTI, MOXE€ MPOTUCTOSTH S>KUTTEBUM CTpeEcam,
MPOJYKTUBHO MPALIOBATH Ta POOUTH BHECOK Yy cycmiiibHe XUTTH. Lle o3Hauae, 1o
MCHTAJIBHE 3JI0POB’Sl 00’€IHYy€ 3A0POBHM AYyX Ta MCHUXIKY JIOJWHHU 13 COIiaJbHUM
CKJIAIHUKOM. BOHO € BaXJIMBUM ISl BTUICHHS OakaHb, peaiizallii e, 1o0poro
($13UYHOTO CaMOITOYYTTS. A 3 1HIIOTO OOKY — IICHUXIYHE 3JI0POB’Sl KOXKHOTO 1HIWBiAA
BAXKJIUBE JJISI BCbOTO CYCILJIbCTRA.

CtaH MEHTaJIBHOTO 37I0POB’S 3aJICKUTh BijJ] 0araTbOX YMHHMKIB: COLIAIbHUX,
€KOJIOTTYHUX Ta HaBITh €KOHOMIYHUX. CamMe TOMY OJIHUM 13 BaXJIUBUX MPIOPUTETIB Yy
MISUIBHOCT] 3aKJIaJiB OCBITH 3aIUIIACTHCA 3a0€3medYeHHs IICUXOJIOTIYHOI CTIMKOCTI
3100yBayiB OCBITH.

KiiouoBi ciioBa: MeHTanbHE 370pOB’Sl, TICUXOJOTIYHI (PAaKTOPH, EMOIIMHUMN

cTaH, 0a30B1 HEOOX1THOCTI JIFOJIUHU, MIPOEKT, COIIOJOTIUHI TOCTI I KEHHS.
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MenTanpHe 370pOB’Sl — II€ HEMOMITHUH, aje BOJHOYAC TOJOBHUW JIBUTYH
JIFOAMHM, 110 J03BOJISIE HE JIUIIIE MOBHOILIIHHO JKUTH, a i e()eKTUBHO (YHKI[IOHYBATH Y
cycnuibeTBl. PerynspHe mikiayBaHHS MpPO BJIACHUW CTaH MOXXE HAIITOBXHYTH Ha
BIIKPUTTS BHYTPIITHBOTO JKEPEIIa CHITH, IO TIOTIOMOYKE MMPOUTH KPi3h CKIAAHI YacH.
Tomy nbatu po cBOe MEHTaJbHE 370pOB’s — Taka * 0a30Ba HEOOXITHICTh KOXKHOT
JTOOUHM, SK 1 abatw  1mpo 370poB’s  ¢izmyHe. MeHrtanpHe Ta  (Di3uyHe
3II0POB'S - HEPO3PHUBHE ITiJIE.

[IcuxiyHO 3/10pOBa JHOJMHA MOKE PO3PI3HATH CBOI €MOllii, KepyBaTH HUMHU Ta
rapMOHIMHO (PYHKIIIOHYBAaTH, 3aTHA CIIUIKYBAaTUCS U OyIyBaTH CTOCYHKH 3 1HIIMMH,
PO3BUBAETHCS 1 HABYAETHCS, IOZUTUBHO OIIHIOE ceOe, MpUuiMae Ta JIIOOUTh, YXBAIIOE
BJIACHI TBEPJl PIIICHHS, HOPMAJIBHO AJaNTyeThCA 10 HOBUX YMOB KHUTTS, MOXKE
po3B’si3yBatu mpoOnemu. Came TOMY Yy JaHMM MPOEKT 3alydeHl Maifke BCl
MinictepcTBa YKpainu.

Taxk, npioputeTHHI TPOEKT MiHICTEPCTBA BHYTPIIIHIX CIIPAB CTaB MOIITOBXOM
710 MaciITabHOiI TpaHcopmallli CiIyO0u MCUXOJIOTIYHOTO 3a0€3MeUYEHHS Y BIJOMCTBI.
Kpim toro, MBC nigupye B mNWTaHHI CHCTEMHOCTI HaBYaHHS BCEPEIMHI CBOIX
CTPYKTYP HaBHYOK CaMOJOIIOMOTH Ta MEPBUHHOI MIATPUMKH Yy KPU30BUX CHUTYaITisX.
3a pik moHaa 230 THC. 0ci0 OTpUMAaId TICHXOJIOTIYHY JOTIOMOTY Bij TPAIiBHUKIB
Hamionanproi momimii ta JICHC. Ilonam 3 tuc. oci® Oyno HagaHO AOMOMOTY
0e3rmocepe/IHbO Ha MICISAX MOJ1M, HAA3BUYAWHUX CUTYaILIi.

MiHIiCTEpCTBO FOCTHUIII MPOBOAWTH HaBYaHHS (HaxiBI[IB IIEHTPIB 3 HaJaHHSI
0€30IUIaTHOI MNPAaBOBOi JOMOMOTM Ta TMApPTHEPIB HABUYOK CAMOJONOMOIH Ta
MEPBUHHOT MIATPUMKA B KpPHU30BUX CHUTyalisX. TakoX CTBOPEHO BIJANOBIIHUN
creriagizoBaHuil OHIAH-Kypc. briusbko 1 Tuc. ¢axiBiliB HABYAIOTHCA.

v MinicrepcTBi o0opoHu TPUBAE pedhopmyBaHHS CUCTEMH
MOPAJIbHO-TICUXOJIOTIYHOTO 3a0€3MEeYEeHHsI B MiIPO3/1IaxX MCUXOJIOTIYHOI MiITPUMKH
Ta BiMCHKOBO-cOIIaNbHOI poOoTH, MoHaa 600 BIMCHKOBUX IICHMXOJIOTIB IIPOMIILIN
M1IBUIIICHHS KBaJli(pikailii, MoJIOBUHA 3 IKUX — MPU3BaHi 3a [IJIbOBOK MOO1TI3aIIIETO.

MiHicTepcTBO MOJIONI Ta CHOPTY 3ampOBAJUIIO TMPOEKT 13 BITHOBJICHHS

MEHTAJILHOTO 370pPOB’s 3ac00aMU 0370pPOBUOi PYXOBOi aKTUBHOCTI: TIOHaJ 775 THC.
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YYaCHUKIB 3allyd€HO 10 3aXOJlIB Y MEXaX «aKTUBHHUX MapKiB», MPOBEICHO MOHA]
43 THC. KyJIBTYPHO-03I0pPOBUMX 3axofiB, 12 Tuc. 349 ocobaM HagaHO TMOCIYTH 3
ncuxoJyioriyHoi  miaTpuMku, 88 Ttuc. 530 miTed y3aaM ydacTh y 3aHATTIX 3
MICUXOEMOIIMHOT MATPUMKH.

VY Mexax mnpoekty MiHicTepcTBa KynbTypu Ta 1H(OpPMAalIMHOI MOJITHKUA B
Kuesi, Xapxosi, Ogeci, Juinpi ta JIpBoBI Oam3pko 140 (daxiBiiB HaBYaIBHUX
3aKyIaiB cepd MHUCTEUHKOI OCBITH MPOMILIN TPEHIHTH 3 MEPIIOi MCHUXOJIOTIYHOI
JOTIOMOTH.

MinicTepcTBO y cmpaBax BeTepaHiB Hagano 13 Ttuc. 533 koHcymbramii 3a
JOTIOMOT'OF0 rapsvoi JiH1i KpU30BOi MIATPUMKHA Y KpPaiHCHKOTO BETEPAHCHKOTO (DOHY,
59 tuc. 344 nmocayru 3 TCHUXOJIOTIYHOI  JIOMOMOTH HAJaHO IIEHTPaMH
COLIIAIbHO-TICUXOJIOTIYHOT ~ pealumiTamii, 7 Tuc. 298 3BepHEHb 0OpOOJIEHO
nporpamMHuM 3abe3neueHHsM MARTA.

MiHicTepcTBO COLIATBHOT TMOJITUKH (OPMye HOBY COLIATBHY IOCIYTY
HAJaHHS TICUXOCOLIaTbHOI MIATPUMKU: 24 TPOMagM BXKE € YYACHHISIMH IPOEKTY,
3amaHoBaHo 3anydeHHs e 130 rpoman, muist 175 daxiBLiB opraHi3oBaHO HaBYaHHS
3a TphOMa TPEHIHTOBUMH MTPOTPAMAMHU.

MiHicTepcTBO 3 TUTaHb pEIHTErpalii TUMYACOBO OKYMOBAaHUX TEPUTOPIH
CTBOPWJIO 25 KOOpJAWHAIIMHUX IIEHTPIB 00IacHOTOo piBHS Ta B MicTi Kuesi, 62 nieHTpH
palioHHOTO piBHS, 664 LEHTPU HA PiBHI TepUTOpiaIbHUX rpoMal. Y 14 obnacTsax y
CKJIaJ[l KOOPJMHAIIMHUX IIEHTPIB CTBOPEHI poOOYl TPYNH 3 MUTAaHb HAJAHHS MTOCIYT Y
cepl ICUXIYHOTO 310POB’S Ta MCUXOCOLIATBHOT MIATPUMKH.

[IpiopureTHuii mpoekT MiHICTEpCTBA OXOPOHHM 3I0POB’Sl 3a0€3MEUYUB MOSBY
CEpBICY Ha IEPBUHHOMY PIBHI MEIUYHOI JOIIOMOTH — BIATENEP HAATH MIATPUMKY 3
MEHTAJILHOTO 3/I0POB’Sl MOKE OLIBIIICTh CIMEHHUX JIIKapiB Y KpaiHu.

He 3amummio mpoGneMy MEHTanbHOTO 310pOBS Ta I1HIMIATHBH TMPOEKTY 1
MinicTepcTBO OCBITH 1 Haykd. Tak, MCHUXOJOTIYHOIO MIATPUMKOIO YYaCHUKIB
OCBITHBOTO Tporiecy oxomieHo: 186 tuc. 411 yuurteniB Ta y4HiB, SIKI ONaHyBaJU
HABUYKH TCUXOJIOTIYHOI MIATPUMKH, (HaxiBIll MCUXOJIOTIYHOI CIY»KOU Haganu 4 MITH

769 tuc. 969 xoncynpraniid, 50 THC. OCBITSH Y3sJIM y4acThb y CYIEpBI3IMHUX Ta
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IHTEpBI3IMHUX TpymHax 13 pi3HUX TeM. BHeceHO 3MIHM Ta MOJAHO MPOIO3HUIi A0
HOPMAaTUBHO-TIPABOBUX aKTIB, pO3POOJIEHO MaTepiaid HayKOBO-METOAMYHOTO
3abe3reueHHs (24 oIUHUIT).

[lemaroriyHi TpamiBHUKKA MaiOTh 3a0e3MeuyBaTH IICUXOJIOTIYHY CKJIAJOBY
oprasizailii OCBITHBOTO CEpEJOBUIIA, CTBOPIOIOYM YMOBH, IO CIPUATUMYTh
PO3BUTKY OCOOMCTOCTI KOXHOI AUTHHH, 30€pEKEHHIO 370pPOB’S Ta (POPMYBaHHIO
TOTOBHOCTI 10 CAMOCTIHHOTO >KHUTTS.

MenTanbHe 370pOB’S € Ba)XJIMBOI CKJIAJ0BOI0 MCUXO(IZUYHOTO PO3BUTKY
3100yBaviB OCBITH, IIO TMOEAHYE 3I0POBUN NyX, TapHE (PI3UUYHE CAMOMOYYTTS Ta
MICUXIKY JIFOAWHHU 13 COIIaIbHUM CKJIQJHUKOM.

VY pamkax 3axojiB IpOrpaMu MEHTAJIBLHOTO 370poB’st «Tu SK?» NMPaKTUYHUM
MICUXOJIOTOM Koneky Onenoro Banowrxinor, 3asidysauxoro npaxmuku Annoiw
bezoimnoro, 3a yuacmio oupexmopa xonedxcy Bimanisa Kipces, sl CTylIEHTIB Ta
MpakTUYHUX TicuxojoriB Opechkoi obsacTi Oyna mpoBelleHa HAayKOBO-IIPaKTUYHA
KoH(pepeHiiss «MeHTanbHe 310poB’s. Tu gK?», sika modajiacs 13 aBTOPCHKOro BipIia
3aCTYITHUKA TUPEKTOPA KOJIEJKY 3 BUXOBHOI poO0TH TeTssHu MyHThSH:

Ak ™? Tu sax?
JlyHae mo miaHeri -
Baxxki yacwh,

I HepBH Ha po3puB.
Ax ™a? Tu sax?

[ six xuBem B kpaiHi?
Pecypc 36epir?
Uwu BiH HaBIKU CIUIUB?
Ak ™? Tu sx?
TpuBoXHI JHI 1 HOYI,
3a cTpecoM cTpec,

I xpyrom rososa.
Ak ™i? Tu s51x?

I ne 3HanmoB agpecy,
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[ITo6u mymra Oyna y Criokof,
1 xuBa?

Ax ™a? Tu sax?
UYekaem gonomory?
[ykaenn asist BiAHOBICHHS
HUISIXU?

Ak ™? Tu sx?
[IpomoBa 3a MpoOMOBOH -
Bce 6yne noope!
bo no30ynemocsk BiitHu!

bazoro nns mpoBeneHHsT KoHGeEpeHIlT Oyiu pe3yabTaTd JAOCTiHKEHHS
MICUXOJIOTIYHOTO cTaHy HaceneHHs «lIcuxiuHe 370poB's Ta CTABIECHHS YKpPAIHIIB 10
MICUXOJIOTIYHOT JIOTIOMOTHM TMiJ Yac BIMHW» , sIK€ MPOBEACHO COLIOJIOTTYHOO
xommaniero Gradus Research.

JocnimkeHHs: MPOBOJIWINM METOJIOM OHJIAWH-ONMUTYBaHHsA Ha manem Kantar
VYkpaina. Bono oxonmio oci6 BikoM 18-55 pokiB y mictax YkpaiHu 3 HAacElCHHSIM
noHan 50 tuc. oci0. Yuacte B omuTyBaHHI Oyna AOOPOBLIBHOIO Ta aHOHIMHOIO.
Merononoris AOCTIHKEHHS, MOro IHIWKATOPU Ta ONMUTYBAJIBHHUK Oa3yBaiucs Ha
HAyKOBHUX pO3poOKax [HCTUTYTY coIliaabHOT Ta MOMITUYHOI rcuxosiorii HarioHanbHOT
akaJieMii elaroriyHuX HayK YKpaiHu.

[Tormpu Bakki OOCTaBMHHU ITOBHOMACINTAaOHOI BIMHHM, CyO’€KTHBHa OIlIHKA
BJIACHOTO TICHUXOJIOTIYHOTO 0JIaromoJiy4yysi YKpaiHIliB € JOCUTh BUCOKOIO — 6,7 Oanu 3
9 moxumBux. Maibke mojoBuHa (41%) BBakarOTh CBI MEHTaJIbHUN CTaH IIJIKOM
3aJI0BUTHHUM.

— 31% ykpaiHIiB HE BBaXKalOTh CBOI MEHTaJIbHI MPOOJIEMU BaroMUMH 1
BOKJIMBUMH JIJIS 1HIIMX, 0COOJIMBO B YMOBAaX BiMHM — Hapasi I1e¢ OCHOBHUU Oap’ep 10
3BEPHEHHS 32 TICUXOJIOTIYHOIO JOTIOMOTOIO.

— 66% pecrnoHJEHTIB HE 3HalTh, KyJd BOHM MOIJIM O 3BEPHYTHUCS IO
JIOTIOMOTY B pa3i HeOOXiTHOCTI.

— 3-5 MJIH Tali€HTIB J0AATKOBO: KUIBKICTh MCUXIYHUX PO3JaaiB (30Kpema
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CepeIHIX 1 TSHKKUX) Ta MOTPed B OXOPOHI MCUXIYHOTO 30pOB’ st 3pocia Ha 70%.
binbmiicte onutanux (monan 90%) Manu mposiBu Xxoda 6 OJHOTO 3 CUMITTOMIB
MOCTTPABMATHYHOI'O CTPECOBOTO PO3Jaly,

57% rpoMazasH mepeOyBarOTh B 30HI PU3UKY PO3BUTKY MOCTTPABMATHUYHOTO
CTPECOBOI0 pO3Jaay.

Maiixe mnonoBuHa (45%) peclOHIEHTIB BHU3HAIOTh, MO0 iM TOTPIOHO
CHABAKHUTHUCS, 00 3BEPHYTHUCS 10 TICUXOJIOTIYHY JOTIOMOTY.

onmu3pko TpetuHu rpomansH (30%) TroTOBI OTPUMYBATH TICUXOJOTIYHY
JIOTIOMOT'Y JIMIIIEe Ha OE30TUTaTHIN OCHOBI.

Jlumme 34% pecnoHAEHTIB 3HAIOTh, KyAM BOHU MOINIM O 3BEpHYTHCS IO
JIOTIOMOTY B pa3i HEOOX1JHOCTI, MpUUOMy cepen Jrojeil Bikom 41-55 pokiB vacTka
MoiH(OPMOBAHMX 3 X MUTaHb 3HAUYIIO MeHIa — 24%.

VYyacHukam KoH(epeHIii, BpaxOBYIOUM pe3yJbTaTH JOCHIKEHHS, OyiIu
3apONOHOBAaHI METOJUKM Ta BIIPaBU, SKI JIONOMOXYTh 3700yBadaM OCBITH
BIIOPATHUCS 31 CTPECOM Ta MOro HaC/iJKaMH, €MOI[IHHO HaJallTyBaTHUCS Ha YpOK, Ha
IUTIAHY poOOTY, CHPUATUMYTH aTMocdepi EMOIIWHOTO BIJHOBJICHHS, MOYYTTIO
0e3MeKH Ta MCUXO0EMOLIIITHOTO KOMpOPTY, SIK-OT:

«Po3raagum mope»

VaBiTh c001 KOHGIIKTHY cuTyarlito. [Ipocninkyiite, aKi BIIUyTTs] BUHUKAIOTH Y
BamoMy Tinl. YacTo B TakMX CUTyalIsIX 3 ABJISETHCA TUCKOMGMOPT. 3aIlIomITe OYi.
[ToauBiTECS BHYTPIIMIHIM TOTIISIIOM B 00JaCTh TPYAHOI KIITUHU U YSBITH «OYypXIIMBE
Mope» emorlii. Tenep Bi3yaJIbHO PYKOI pO3TIajbTe 1€ MOpEe 0 CTaHy PIBHOTO
n3epkana. [1{o Bu tenep BiguyBaere? CrnpoOyiite 1ie pas.

®iToyaii TOHI3YHOYHIT

«l'omoBHe He m0 nuTH, a sk!». HaOpaBmm 4ail B CKISHKY, HOBLIBHO,
30cepekeHo Bunuiite ioro. KoHieHTpyiiTe yBary Ha BIAYYTTAX B TOM MOMEHT,
KOJIM 4ail CTIKaTUME TOpJoM. YsBiTh cebe B MPUEMHIM OOCTAaHOBIII — B caay, Ha
TUJISDK1, HAa TOMIAIII, M1 CTPYMEHEM TeII0i BOJIU TOIIO.

Texnika nepepo0Oxu iHdopmamii

Mu Bci motonaeMo B okeaHi iHdopMallii. rapHuid crocid po3iopatucs, 1o i 10
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4oro — ysiBUTH c001 cBiif AiM. | po3kiafiTh B HbOMY BCE IO MOJMYKax» (madam,
CKpUHBKaM, IIyXJIAIKax): BCl JaHl, K HAKOMUYHIIMCS B TOJIOBI 3a JIOBTUH poOOUniA
neHb. HactymHoro pasy chnpoOyiTe ysSBUTH pPIAHY BYJIULIO W pO3NOAUIUTH
iHpopMarito mo OyauHkax. [Ipu 1poMy Ha KOXHY CKPUHBKY (OyAMHOK) MOTYMKH
NpUKJICHTe SCKpaBUM TUIaKaT, SKUH TOBIAOMIIAE, WI0 CaMe€ TaM JICKHTb.
[ToTpenyiiTecs 3 3amacaMu «cTapoi» iHpopMallii, MOCTYMOBO J0/Ial04U HOBY.

Texnika mopoxneui

[[lo6 BIAKIIOUMUTHCSA Bl HECKIHYEHHOTO KPyroooOiry mpooOieMm, Ciif
3aHYPUTHUCS B OCOOJIMBHI CTaH «IIEPEKUBAHHS MOPOXKHEU1» y ceOe B TOJIOBI 1 B Ay,
Tino nmpu HbOMY CTa€ HaA3BUYANWHO JIETKUM, & €MOLi 3aCIOKOIIOThCA. TexHika
JI03BOJISIE 3BUIBHUTUCS B1J] HETATUBHUX JYMOK 1 BIIUYTTIB y TuTl. Takoxk 3aBIAKH 11A
TexHill Bu oTpuMyeTe MOXKIMBICTh MOTJISIHYTH Ha ce0e 1 cuTyalito 300Ky.

TexHika 3BepXaKTHUBHOCTI

BukopuctoByeThCcsl y BUIAJIKaxX, KOJIM HEOOXITHO MIBUIKO «II1I3aPSTUTUCHY
eHepriero. YsBiTh c0o01 JITaK, 0 3J1TaE, MOi3M, 0 NPUCKOPIOETHCS, BOJHUN CKYTED.
[Ipu boMy MOTPIOHO YITKO OAYUTH LIIL: KyJIW JIETUTH JITaK, HECYThCS CKYyTep 1
noi3a. B upoMy BUNaAKy BiOYBA€THCS MIBUAKUN BUKHU alpeHATIHY !

Bnpagsa «IlouyBarwcs noope»

[Ipuragaiite 1’ATh CHUTyarid, 10 BHUKJIMKAIOTh ITO3UTHBHI  BITIYTTS.
[Ipuranaiite netani, «IpOKUBITHY 11 CUTYyallli B ysBI, 3aaM’ITaliTe MOYYTTS, AK1 IPU
[IbOMY BUHUKHYTbH. Temep ysBiTh, 0 Bu knazere mi movdyTTs B HaJiiHE MicIe i
MOXETe JICTaTu iX 3BiATH B Oynb-sikuil yac.HamairoiiTe 11e Miciie 1 Ha3BiTh CBOI
BIIUYTTH.

Bnpasa «Kop3una st eMiTTs»

VaBiTe kop3uny s cmitta. lo Bona nis Bac cumBonizye? Bu maerte
MOKJIUBICTh BUKMHYTH IIOCh HEMOTPiOHE 31 cBOTO X)UTTA. L{e Moxke OyTu mpenmer,
JOJTMHA, MiCIle a00 MOYYTTS.

Brnpasa «Ilepemora apaxkona»

VY KOXHOTO 3 Hac € CBiil IpakoH. BiH 3’SBISEThCS K MaJICHBKUN, O€3MeUHU

JIPaKOHYUK. AJie SIKIIO BYACHO HOTr0 HE 3HUIIUTH, BIH MOXE BHPOCTU M CTaTH
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HEOE3MeYHNUM JIsl CaMoi JIFOJTMHU 1 i1 OTM3bKHX.

Maike KOXX€H 3 Hac B OJHMH MPEKPaCHUM MOMEHT BHUpIIIye BOUTH CBOTO
npaxkona. [Iporte, Ha Micll BIITATOI TOJIOBH y ApakoHa BUpOcTae HoBa. | Mu yacTo
Bizctynaemo. He GopeMocs 3 mpakoHOM, a TPUPYIAEMO HOTO.

Tomy Halikpaiie BOIOBaTH 3 JPaKOHOM, JOKH BiH IIle MajieHbkui. ['oyioBHE,
nam’siTaTd, 10 HWOro MokHa nepemortd. Hamantolite cBoro npakoHa i gaiTe Ha3By
caMOMYy JIpaKOHY 1 KOKHIH ioro royiosi. [Ticas 1iporo mpuayManTe icTopito abo Ka3Ky
npo te, sik Bu nepemaraete cBoix ApakoHiB. [cTopis Moxke OyTH HamucaHa y BUTIISI
KOMIKCY, OMOBITaHHS 200 KIHOCI[EHaPIIO.

Bupagsa «IlomiiaBok B okeaHi»

BnpaBy BapTo BUKOHYBaTH, KO Bu BiguyBaeTe HampyXeHHS a00 BUHHKAE
HEOOXITHICTh KOHTpOJIOBaTH cebe. YBITh, 0 B — MajleHbKMIl TNOIUIABOK Yy
BEJIMYE3HOMY OKeaHl... Y Bac HE Mae€ LI, KOpMH, Kommaca, kepma, Becel... Bu
pyxaeTtech TyIu, Kyau HecyTh Bac BiTep 1 okeaH... Benuka XBuiis Moxe Ha SIKMIUChH
yac HakpuTu Bac, ane Bu 3H0By BupuHaete... Hamaraiitech BiiuyTH 11l OIITOBXM. . .
Biguyiite pyx XBuii, Temio COHI. SIki mie BiQUyTTs BUHUKaIOTh y Bac, komu Bu
ysBIsiETE ceO€ MaJIeHbKUM IOMJIABKOM B BEIMKOMY okeaH1? OpgHuUM 3 mpuilomiB
30BHIIIHBOI Bi3yalli3allii BUCTYNAlOTh MAIFOHKOBI TEXHIKU.

Bupasa «ManroHok «5D»

Ha apkymii HamamtoiiTe cBiii oOpa3 B asieropuyHiii popmi. Mantoiite Bce, 110
xouetbea. Ile Moxke OyTu KapTuHAa TPUPOAM, HATIOPMOPT, abCTpakiis,
(aHTaCTUYHUHN CBIT, TOCTPOCIOKETHA CHUTYyalls, JUTSYl MAIIOHKM IIOCh B CTHII
pebyca. 3aranom, Bce, 10 3aBrOAHO, 3 UMM Bu acoliroete, MoB’si3y€eTe, MOPIBHIOETE
cebe, CBIi CTaH, CBOIO HATYpYy.

TakuM 4YWHOM, BIIPaBM Ha BI3yali3allil0 — 1€ MPUKIAJ KOHCTPYKTHBHOTO
BUKOopucTaHHa (¢anTtasii. [li BOpaBM MOXXKHa IIHUPOKO 3aCTOCOBYBaTH B
MOBCSAKICHHOMY JKHTTI1 3 METOIO IPO(DUIAKTHKY eMOIIiiHOT nedopmartii.

Penakcauiiini BnpaBu:

. JIeXITh CIHOKIHHO OJM3bKO [OBOX XBHIJIMH, O4Yl 3aIUIIOLIEHI. YSBITH

npuMilieHHs B sikomy Bu 3Haxogutecs. Criodyatky cnpoOyiTe mogyMKH OOIMTH BCIO
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KIMHATy B370BX CTiH. [1OTIM mpoifiTe HUISX MO BCbOMY MEPUMETPY Tida — BiA
TOJIOBH JIO I’ SITOK 1 B 3BOPOTHOMY HAIPSIMKY.

. VYBaXXHO CHIJIKYWHTE 32 CBOIM JUXaHHSM, MAaCMBHO YCBIJIOMJIIOIOUH, IO
nuxaere HocoM. [logymku BigMIThTEe, IO TOBITPS, ske Bu Bamxaere, XOJOmHIIIC
Toro, sike Bu Buguxaere. 3ocepepTech Ha CBOEMY JIMXAHHI BIPOAOBK 1-2 XBUIUH.
Hamaraiitech Hi Ipo 110 1HIIIE HE AYMATH.

. 3po6iTh HETTMOOKMI BAMX 1 HA MHUTH 3aTpUMaiiTe AuxaHHs. OqHOYACHO
PI3KO Hampy»XTe BCl M’SI3M Ha KUJIbKa CEKyHJ, BIIUyBalOYM HAMNpPYTy y BChOMY Tiii.
[1ix yac Buanxy poscnadrecs. [IoBTOpITH TpUUI.

. [TonexiTh CHOKIMHO KUIbKa XBHWJIMH, PO3CIA0MBIINCH 1 30CEPEIUBILINCH
Ha BITYYTTI BAXKKOCT1 CBOTO Tij1a. HaconomkyiTech UM MPUEMHUM BiTUYTTSM.

. Tenep BUKOHYWTE BOpaBU MJII OKPEMHUX YacTHUH TUIa — 31 3MIHOIO
HaIpy>KeHHS i po3ciaabieHHS.

. Bnpasa ninst M’s131B Hir. Hanpy»xTe Bipa3y BCl M s13H HIT — BiJI IT’ITOK 10
CTEroH. BHpomoBk KUIBKOX CEeKyHJ (IKCyiTe HampyXKEHUH CTaH, HaMararuuch
BIIYyTH HAINPYTY, a MOTIM po3ciaadre M’ si3u. [IoBTOPITH TpuUl.

. [lonexiTh  CHOKIMHO  BOPOJOBX  KUIBKOX  XBWJIMH, IOBHICTIO
PO3CIabUBIIKCH 1 BIAUYBAIOUU BAXKKICTh CBOIX PO3CIa0JICHUX HIT.

. Bci 3Byku HaBKOJIMIITHBOTO CEPEIOBUINA PEECTPYUTE B CBIIOMOCTI, aje
He cnpuiiMmanTe. Te ) CTOCYeThCS AYMOK, OJTHAK, HE HaMaramrecs iX MepeMOorTH, 1X
MOTPiIOHO TUIBKU PEECTPYBATH.

. HactynHi BnpaBu 11€HTUYHI NONEPEAHIH, ajle CTOCYIOThCS 1HIIUX M’SI31B
TUIA: CLIHUYHI M’ 513U, M’SI3U )KUBOTA, TPYIHOI KIITUHU, PYK, 00JInuyYs (ByCTa, 4OJIO).

. Hampukiami noxymMku «mpoODKITBCS» MO BCIM M’si3aM Tijla — YHM HE
3QJIMIIMIOCH JIeCh Xo4ya O MajeHbKOi Hampyru. SIKiio Tak, moctapaTech 3HATH ii,
OCKIJTbKH PO3CTablieHHsS Ma€ OyTH MMOBHUM.

. 3aBepiryrouu BIpaBy, 3p00iTh MIMOOKUNA BIWX, 3aTPUMANWTE JUXAHHS 1
Ha CEKyHIy HalpyXT€ M’S3W BChOTO TUIA: TIiJ 4Yac BUIUXY po3ciadTe M s3H.
[TonexiTh Ha CHHMHI — CHOKIMHO, PO3CIAOMBIIHMCH, NUXaHHS PiBHE, 0€3 3aTPHUMOK.

Bunukae BiuyTTs BHYTPIIIHBOTO crokoro. Ilicns BUKOHaHHS LMX BOpaB Bu maete
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MOYyBaTHCS BIIHOBJICHUM, TOBHUM CHJI 1 €HEPTii.

. Tenmep BigkpuiiTe odi, 3aIUIIONITE KiJIbKa pa3iB, 3HOBY BIIKpUHTE 1
COJIOJIKO HOTATHITBCS MICJI MPUEMHOTO NpoOymkeHHs. [1oBUIbHO, MJIaBHO CsnbTE.
[ToBinbHO, 6€3 PI3KUX pPyXiB, BCTaHbTE, HAMAararO4uch SKOMOTa JIOBIIE 30epertu
IIPUEMHE BIIUYTTS BHYTPIIIHHOTO PO3CIa0ICHHS.

OxpiM 1IBOrO MCUXOJOraM Ta BUKJIaJayaM PEKOMEHJOBaH1 /Il BUKOPUCTAaHHS
MaTepianu MIOAO0 CHpHUSHHS (OPMYBaHHIO KyJbTYpHU MIKIyBaHHS MPO MEHTAIbHE
3I0POB’sl, PO3YMIHHS Ta HAJaHHS 1HCTPYMEHTIB, SIKI JIOMIOMOXXYTh J0aTH MpPO CBiit
BHYTPILIHIN CTaH Ta peCypCcH TapsSuuXx JIiHIN:

v/ matepianu BeceykpaiHchkoi mporpaMu MEHTaIBHOTO 310pOB s «Th SK?»;

v NpakTUYHUN BeOiHAp, MPUCBSIYCHUIN MPOBEAeHHIO BCeeykpaiHCBKOTO YPOKY
MEHTaJIbHOTO 310POB’S;

v MaTepiaid MOoJ0 IMCUXOJOTIYHOrO0 CYMPOBOJY Ta COIIaIbHO-TICAAroriyHol
pooOoTH.

I'apsiui JiHil ICUXOJIOTIYHOI JOTIOMOTH:

— Jlinis HamionanpHoi mcuxosorignoi acormiargi 0 800 100 102 (3 10:00 mo
20:00 moaHs, A3BiHKK Oe3KkomIToBH1). Teneonu ajist 3B’ 513Ky 3-3a KOPJOHY JTOCTYIIHI
TYT

— VYpsapoBa «rapsya jdiHis» 1545, 3 nuTaHb OpoTHll TOPTIBII JIOJbMH Ta
JTOMaITHBOMY HacuJuTio — 1547 (1io1000B0, 13BIHKK OC3KOIITOBHI)

— Jlinig MibKHaApOAHOI rymaHiTapHoi oprasizauii «Jlronuna B 61m1» 0 800 210
160 (11110100080, N3BIHKK OE€3KOIIITOBHI)

— Jlinis emormiitnoi miaTpumkun MOM — 0 800 211 444 (3 10:00 mo 20:00
IIO/HS, 13BIHKHU O€3KOIITOBHI)

— Jlinis 3anmo6iranns camoryoctBam Lifeline Ukraine 7333 (miyiogo60Bo)

— JliHis KpU30BOi JOMOMOTH Ta MIATPUMKHU YKpAiHCHKOTO BETEPAHCHKOTO
dbouny npu Miusetepanis 0 800 33 20 29 (1i10,1000B0, 13BIHKK OE3KOIITOBHI)

— HamionanpHa rapsda JniHIS 3 TONEPEHKEHHS JOMAIIHHLOTO HACHIBCTBA,
TOPTIBJI JIIOABMU Ta TeHaepHoi auckpuminaiii ['O «Jla Ctpana-Ykpaina» 0 800 500
335 (3 moOimpHOTO ab0 cTarioHapHoro) a6o 116 123 (3 mob6inpHOTO) (11JI07000BO,
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T3BIHKH O€3KOIITOBHI)

— HarionanpsHa rapsiua miHis aia aitedt Ta monoai ['O «Jla Crpaga-Ykpainay
0800 500 225 (3 moOumpHOTO abo crarioHapHoro) a6o 116111 (3 MoOOLIBEHOIO)
(111710100080, I3BIHKK OE3KOIITOBHI).

BucHoBku:

[ToBHomacmiTabHa BiitHa Pocii mpotu YkpaiHu CTBOpWIa HOBI BUKJIMKH IS
cdepu OXOPOHH TMCUXIYHOTO 37I0POB’S YKPaiHCHKOTO HaceleHHs. 3 oYaTKOM arpecii
OaraTopa3oBo 30UIbIIMJIACS KUIBKICTh THX, XTO TEPEKUB TpaBMaTU4YHI MOl
(mpuyoMy B HaifleKcTpeManibHimiNd (opmi) 1 mepedyBae MmiJl 3arpo30l0 BUHUKHEHHS
[ITCP a0o 1HIIMX ICUXIYHUX PO3JIA/IIB.

s mcuxosiorivyHol  peadijiTamii  HaceJeHHsI 3HAJO00MTHLCH JIOCHTh
TPUBAJIHUI Yac.

€ mpoOnemMu HEAOCTaTHBOTO KaJpPOBOTO, OPTaHi3aliiHOr0, METOI0JIOTTYHOTO
3a0€3MeUYeHHs] ~ OXOPOHM  TICHMXIYHOTO  3JI0POB’S; a  TakoX  mpoOjema
COIITPHO-TICHXOJIOTIYHOTO TOPSAKY, a CaM€ — HETOTOBHICTh 3HAYHOI YAaCTHHH
HaIllUX CITBIPOMAJISIH 3BepTaTUCSA 10 (PaxiBIlIB HABITh IICJII BUHUKHCHHS SBHUX
po0JIeM 3 TICUXIYHUM 310pOB’siM. Lle 3yMOBIIEHO SIK IEBHUMH CTEPEOTUITAMH, TaK 1
HEJIOCTaTHhOIO OOI3HAHICTIO HACEJEHHS MPO POOOTYy IMCHUXOJIOTIB, TICUXOTEPANEBTIB
TOIILIO.

JlepxaBa mNpuAIse BENMKY YBary HajaroJK€HHIO €()EeKTUBHOI CHUCTEMHU
OXOPOHU TICUXIYHOTO 37I0pOB’Sl HACEJICHHs. YTPOBAKYBAHO 1HIIIATUBY JPY>KUHU
[Ipesunenta Ykpainun . 3eqeHCbKOI 31 CTBOpeHHsA Ta peanizaiii HamioHambHOI
MporpamMu TCUXIYHOTO 370pOB’S Ta IMCHUXOCOLIATBHOI MIATPUMKH; Ha YPSIOBOMY
pPiBHI CTBOPEHO BIJAMOBITHI KOOPAWHAIINHI Ta poboul opranu. B pamax 1miei
1HILIaTUBY MPOBEJEHO IIMPOKY KaMIAHIIO 13 3a]Ty4Y€HHs 1HO3€MHO1 JIONIOMOTH.

3HauHy pPOJb B OXOPOHI Ta MIATPUMII TICUXIYHOTO 3J0POB’S TPOMAJSH
VYkpainu Biairparoth npodiabHi HEYpSIOBl OpraHizarlii.

BaxxnuBuM 3aX0q0M MOJXKHA BBa)KATH IPOBEACHHS HAYKOBO-TIPAKTHYHHUX
KoH(pepeHI1ii, iHhOopMaIiifHO - PO3’ICHIOBAJIBLHOI pOOOTH 1010 peaizallii mporpamMu

«Tu sx?», cTBOpeHHs Tapsuux Tene@OHHMX JIiHIA JUIsi HAaceJeHHS 3 METOI0
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30epekeHHsI MEHTAJILHOTO 370POB S HaIlll, B TOMY YHUCII 3100yBaviB OCBITH.
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616.15
B3AEMO3B SA30K MIK 3AJIIBOAE®IINUTHOIO AHEMI€IO TA
JOHOPCTBOM KPOBI

Osuapenko Kapuna BasepiiBHa

3no0yBau BuIIoi ocBith 6 Kypcy Il mennunoro dakynsrery
Mapuenko Anacracis CepriiBHa

AcucteHt kadenpu 3araabHOI TPAKTUKU

CIMEWHOT MEAUITMHU Ta BHYTPIIIHIX XBOPOO

KypaBiaboBa AnHa KocTsHTHHIBHA

K.ME€JI.H. IOIEHT Kaeapu 3araibHOi MPaKTUKU

CIMEWHOT MEAUIIMHY Ta BHYTPILTHIX XBOPOO

XapkiBChbKUM HAIllOHATBHUN METMUYHUM YHIBEPCUTET

M. XapkiB, YKpaiHa

AHoTania: B crari HaBeneHl JaHI LIOAO B3a€EMO3B’SI3Ky JOHOPCTBAa Ta
3amizoneiUTHOI aHeMil, a caMe JIOHOPCTBO PO3MISAJAETHCS SIK OJHA 3 MOXKIIUBHUX
OPUYMH BUHUKHEHHS IIhOTO TMATOJOTIYHOTO CTaHy. TakoK HaBeIEHHI JaHl Mpo
KJIIHIYHY CHUMIITOMATUKY 3aXBOPIOBAHHS, METOAM 3amoOiraHHs Ta NpOo(iIIaKTHKY
LbOTO CTaHy Micis 31a41 KpoBi. Po3mIsgHyTI nociiakenHs, ski npooaunucs y CIIA,
BenukoOpuranii 1 ['aHi 171 Ok AETaIBLHOTO MOTITUOICHHS Y TPOOJIeMy.

KuruoBi cioBa: 3amizonedinuTHa aHeMis, TOHOPCTBO, PEPUTHH, 3aJ1130, KPOB.

Beryn. 3amizonedinurHa anemis (3/JA) € mommpeHUM 3aXBOPIOBAHHSM, IO
XapaKTEpU3y€EThCS HECTAUCO 3aj1i3a B OpPraHi3Mi Ta HU3BKHUM PIBHEM T'€MOIJIOOIHY B
KpoBi. JIOHOPCTBO - 1€ akT J0OpOBUILHOTO TEepedaHHsS CBO€I KpoBl abo ii
KOMIIOHEHTIB JIJIT MEIMYHUX ITOTPEO.

3aii3o BiAirpae KJIHOYOBY pOJib B YTBOPEHHI IeMOIJIO0IHY, HEOOX1AHOTO IS
TPAHCTIOPTY KHUCHIO JI0 KJITUH OpraHi3my. /J[oHOpCTBO, 0COOIMBO JOHOPCTBO KPOBI,
MO’K€e 3HU3HUTH 3aIlacy 3aJli3a B OpraHi3Mi JOHOpa Yepe3 BTpaTy 3aji3a, Mo MICTUTHCS
B eputpouutax. KokHa noHaiisi Opu3BOAWTH 0 BTpatu mnpubdiuzHo 210-240 mr

3ali3a, OCKUTBbKKM B 1 M epuTporuTiB Mictuthes 1,12 mr 3amiza. MakcumanbHe
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3HIDKCHHSI PIBHSI TeMOTJIO01HY BiOyBa€ThCs HA S-Wid JEHBb MICHs JIOHAIli, a MOTIM
reMOTJIO0IH TIOCTYIOBO TIABHUIIYETHCSA, JOCITAl0YM B  OUIBIIIOCTI  BHUMAJKIB
HOPMAJILHOTO MOKa3HUKa B cepeHboMy 110 30-ro aHs. JI7s CUHTE3y HOBUX MOJIEKYII
reMoryIo0iHy OpraHi3M 3J0pOBOT0 JOHOPa BUKOPUCTOBYE HAsSBHUI 3arac 3aiisa.

Meta po6otu. JociaiauTi BIULIUB JOHOPCTBA Ha JIIOJICH 13 HEIOCTaTHIM PiBHEM
3aJ1i3a, a TaKOK BUSBUTU METOJIM KOPEKIIii 3araJIbHOrO CTaHy MICJIsl TOHAIIII.

Martepiaim Ta Metoau. IIpoBeneHO cHUCTEeMATUYHHI aHami3 HAWOLIBII
HAyKOBO OOIPYHTOBAHMX JaHMX 13 JiTeparypHux mxkepen 3 2015 mo 2023 pik y
MeanuHuX 0azax moka3zoBoi meaunuHu — PubMed Ta Medline, a Takox po3risiHyTi
nociipKeHHs, ki npoBoauiucs y CLIA, I"ani, BeaukoOpurasii.

Pesyabtatn Ta o0rosopenHs. Ocobu 3 3JJA MOXyThb B3ITKHYTHCS 3
MMOCWJICHHSIM CUMITOMIB aHEMIi IMICJiA JOHOPCTBA Yepe3 BTpaTy 3aili3a 1 3MEHILECHHS
3arajbHOTO 00'€eMY IUPKYIIOIYO0i KPOBI.

Oprani3m y cTaHi aHeMii 3a3Ha€ CTpecy 4Yepe3 MOPYIICHHS, HacaMIiiepes,
KHCHEBOTPAaHCIOPTHOI (pyHKIIT KpoBl. Ilpy oMy MOXJIHMBa MOsIBA HE3PO3yMUIOI
c1abKOCT1, HEYBaXKHOCTI, COHJIUBOCTI, BIAUYTTSI BTOMHU, CMaKOBI MOPYIICHHS, CyXICTh
IIKIPH, TIOCUJIEHHS! BUIIAIHHS BOJIOCCS, JIAMKICTD 1 ie(popMallis HIFThOBUX IJIACTHH,
MOpyIIeHHS 3 OOKYy ILTYHKOBO-KHUIIKOBOTO TPaKkTy, y JKIHOK - TIOPYIICHHS
MEHCTpyalbHO1 (GyHKIlT Tomo. KOHKpeTHI cCUMITOMU MOXYTh OyTH 1HAMBITYyalbHI
U1t KoxHOTo. KpiM TOro, He0OX11HO BpaxOBYBaTH BUXIJIHUW PIBEHb 3aili3a, CTAaTh Ta
BiKOB1 ocoOmmBocTi. Y CIIA mns 37a49i KpoBi MOTpiOHA MIHIMAJIBHO JIOIMYCTUMA
KOHIIEHTpallisl reMorjao0iny 12,5 r/a 1 MiHIMaIbHUN 1HTEpBAJ MK 37a4aMu 56 JTHIB
He3aJIeKHO BiJ] cTaTi JoHOpa. Lle HeaoriuHo, OCKUIbKY MOTpeda B 3aJ1i31 3HAYHO BHUIIA
y KIHOK JITOPOAHOTO BiKYy. [[t0 HEBIAMOBIMHICTH MIATBEPKYIOTH B JOCIIIKECHHI
REDS-II Donor Iron Status Evaluation (RISE), sixe BusiBuino, mo ysumie 1,6% crpo®
JIOHOPCTBA YOJIOBIKaMU OYJIM BIAKJIQJCHI Yepe3 aHemito mopiBHsHO 3 17,7% cropob
KIHOK. [2]

Hemonasue nocnimxenus 30 806 monopi-mianiTkiB y CIHIA moxkasano, 1o
11,4% xiHok 1 9,7% 4Y0JIOBIKIB MaJM HEIOCTAaTHIN pIBEHBb 3aji3a HA MOMEHT 3/adi

KpoBi. [3]
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Benuke panmomizoBane nocnimkenHs 45 000 monopiB y BenukoOputanii
3aCBIIYMIIO, IO YACTIIII JOHAIlli, MOPIBHSIHO 31 CTAHJAPTHOIO MPAKTUKOIO, MPU3BEIIN
710 301IBIIIEHHS KIJTBKOCT1 BIATEPMIHYBaHb Ta AehINUTY 3aii3a 0e3 anemii. [4]

VY T'ani, ge 3JIA € eHaeMIYHIM 3aXBOPIOBAHHAM, a TOOABKH 3ai1i3a Micis 371a9i
KpPOBl HIMPOKO HE MPAKTUKYIOTh, MOHAJ TPU YBEPTI JOHOPIB KPOBI HE 3MOIJIU
JOCSTTH PIBHS 3allaciB 3ajiza J0 3/1a4l KPOBI 4Yepe3 M'SITh MICAIIB MIiCIs OCTaHHBOI
noHartii. [5]

CBo€yacHO BHUSIBUTH TMPUXOBaHUM nedinuT 3aiiza B OpraHi3mi JoHOpa i
3amo0IrTH PO3BHUTKY 3amizonediruTHOi aHeMii Mmicis JoHamii KpoBI Ja€ 3MOTY
JOCIIJKEHHSI KPOB1 Ha BMICT (PEPUTHHY, SIKE CIIIJI MIPOBOAUTH HE piame 1 pa3zy Ha
pik. deputuH - 11e OLJIOK KPOBI, 110 3B'SI3y€ 3aJ1130 1 CTBOPIOE MO0 OCHOBHMUIA 3amac B
oprasi3mi. PiBeHb pepUTHHY HUXKYE 32 HOPMY CBIIUMTH MPO HECTAUY 3aracy 3aji3a B
opranismi. Ile curnan s qoHOpa MPO HEOOXITHICTH MEPEXOIUTH JI0 MPUHOMY
3QJI130BMICHUX TIperapariB He MEHIIe HiK 3a 1-1,5 micsmsg mo MaiOyTHRO1 JOoHAIl
KpOBI.

KpiMm Toro, yciMm goHOpaM KpoBI HeEOOXijHe 30UIbIIEHE, WIOJ0 PEIITH
MPOJYKTIB XapyyBaHHs, CIIOXKUBAaHHS MPOJYKTIB 13 BUCOKMM BMICTOM 3aili3a: m'sca
(6apanuHa, TeNSATHHA), S€1lb, MOPCHKOI pUOM 1 MOPENPOAYKTIB, ILIIHHO3EPHOBOTO
xJyi0a, Kpyn (rpedana, BiBCSHA, MIIOHO, SIUMIiHb), AT 1 GPYKTIB (HOPHUIL, MAJIMHA,
MOJIYHHUIIS,, BUHOTPAJl, s0yKa, MEPCUKU, CIUBU, TpaHar), oBOUiB (OypsiKk, MOPKBA,
MOMI1ZI0pH, KabadKku).

VY nocaimxenni RISE Oyno 3po06sieHO BUCHOBOK, IO 100ABKHU 3aii3a MOXYTh
JI03BOJIUTU YacTe JJOHOPCTBO 0€3 BUCHAXXKEHHSI 3amaciB 3aji3a. [6]

VY nmocmikKeHH1 TPOLECIB BiJHOBJICHHA TeMOIJIOOIHY Ta 3aji3a, sike Oyio
yacTuHOW nociimkeHHs Recipient Epidemiology and Donor Evaluation Study-Il|
(REDS-|I1), mpoBeaenoro HartioHaabHUM iHCTHTYTOM ceplid, JiereHiB i kposi CIIA,
MOPIBHIOBAJIA JIOHOPIB, SIKI HE OTPUMYBAJIH T00ABKH 3aj1i3a, 1 TUX, XTO iX OTPUMYBaB.
[Ipu BiacikaHHI GEepUTHHY Ha PiBHI 26 HI/MJ y THUX, XTO OTPUMYBaB JI00aBKH 3ai3a,
CKOPOTHBCS Yac BITHOBIIEHHS reMorino0iny 10 80 % sk y rpynax i3 HU3bKUM, TaK 1 3

BUCOKUM (PEPUTHHOM. [7]
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BucHoBok. JIOHOPCTBO KpOBI € MOTEHIINHUM (PAKTOPOM PHU3UKY PO3BUTKY
3JIA: mporec JOHOPCTBA KPOBI CYIPOBOKYETHCS BTPATOIO 3aii3a, IO MOXKE
TUMYACOBO 3HU3UTH HMOTr0 PiBeHb B OpraHizmi jJoHopa. B oci® 31 CXWIBHICTIO 10
3ami3oAePIUTHOI aHeMii ab0 THX, XTO BXKE CTPaXKJa€ BiJl I[bOTO CTaHy, PETyJSIpHI
BTpATH 3ajii3a MOXYTh MOTIPIIUTH AS(PIUT 1 COPUIMHUTHA HETaTHUBHI HACTIIKHA JJIS
310pOB'sl.

BaxnuBo mMpOBOAWTH CBOEYACHWA MEIUYHUN MOHITOPHUHT: PETYJIsIpHE
MEJMYHE OOCTEKEHHS IOHOPIB, BKJIIOYHO 3 OIIHKOIO PIBHS 3aii3a, € KI0YOBUM
eleMeHToM 3abe3nedyeHHss TypOOTH Tpo 310poB's moHOpiB. J[oHOpam, 0coOIHMBO
CXWJIBHUM JI0 PU3UKY 3a11307e(DIIIUTHOT aHEeMil, MOKYTb OyTH HaJaHi peKoMeHAaIli
1010 MPO(MITAKTUKY Ta MIATPUMKH.

HeoOxigHo miaTpuMyBaTH OaliaHc MK OJAroAliHICTIO Ta 3I0POB'SM JOHOpA:
BXKJIMBO MPArHyTH rapMOHIT MK Oa)KaHHSIM JIOMMOMOTTH 1HIIIUM 4Yepe3 JTOHOPCTBO Ta
BUIMOBITAIBHICTIO 3a CBO€ BiacHe 370poB's. [IpoBeneHHs KammaHid Ta OCBITa
JIOHOPIB TIPO B3a€MO3B'SI30K MIXK JJOHOPCTBOM 1 3a11307€(DILIUTHOI0 aHEMIEIO CIPUSIE
YCBIJIOMJICHOMY Ta 0€31eYHOMY JOHOPCTBY.

HeoOxigHo 3BepTaTy yBary Ha 1HAMBIAYaJbHUW CTaH OPraHi3My JIOAUHU: Y
KOXKHOMY BHMAJKy CJIiJ BpaXOBYBaTH 1HJIMBIAyaldbHI OCOOJHMBOCTI 370POB'st JOHOPA,
mo0 MiHIMI3yBaTH pU3UK PO3BUTKY 3aiizofediuuTHOi aHemii. Perymsphi
KOHCYJIBTAIl 3 JIKapeM IOTMOMOXYTh aJanTyBaTH MPOIEC TOHOPCTBA A0 CTaHY
3710pOB'St KOHKPETHOI JIFOJIUHM.

3aranom, 30a1aHCOBaHUM MIAXiA 10 JOHOPCTBA KPOBi, 110 BPaxoBYye TypOOTYy
PO 37I0POB'St IOHOpPA, € KIOYOBUM €JIEMEHTOM MIATPUMAHHS CTIMKOi CHCTEMU

JIOHOPCTBA Ta 3a0e3MeueHHs 01aronoiyqus BCiX Y9aCHHKIB MPOIIECY.
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BIIJIUB MPOTUJIIABETUYHUX MMPEITAPATIB HA ®YHKIIIIO
U TOBUJHOI 3AJ1I031

Ocranenko Karepuna AnapiiBHa

3no0yBau BuIoi ocBith 6 Kypcy Il menuunoro dakynsrery
Mapuenko AHacracia CepriiBHa

AcucrteHT kadeapu 3aranbHOI IPAKTUKH

CIMEMHOT MEAUITMHU Ta BHYTPIIIHIX XBOPOO

KypaBiaboBa AHHa KocTssHTMHIBHA

K.M€JI.H. JOUEHT Kadeapu 3arajibHOT MPaKTUKH

CIMEWHOT MEAUIIMHYU Ta BHYTPILIHIX XBOPOO

XapKiBChbKUM HAIllOHATBHUM METMUYHUM YHIBEPCUTET

M. XapkiB, Ykpaina

AHoTanisi: B fganiif ctarTi HaBeAeH1 AaH1 MO0 B3aEMOIIT MPOTUIIA0ETUYHUX
mpenapariB 13 KITHHAMU MIMTOBHUJIHOT 3aJI03M, a TaKOX OIlIHKA BIUIMBY ITUX
JKapChKUX 3ac001B Ha (DYHKIIIIO 3a103U. BUSBICHI K MO3UTHBHI, 0COOIUBO 10O
Teparlii paky IATOBUIHOI 3aJ1034, TaK 1 HETaTUBHI aCMEKTH 3aCTOCyBaHHs. B3aeMomis
noTpelye NeTaabHINIOr0 BUBYCHHS Ta MOXKE 3alHATH TPOBIJIHE MICIE y Cy4YacHIN
Teparnii NopyleHb IUTONOAIOHOI 3aJ103H.

KurouoBi cjoBa: 1ykpoBuil nia0et, JiKapcbki 3aco0Ou, MNpoTHAiabeTHYH1

npenapary, MeThOopMiH, IUTOBUIHA 3a71034.

Beryn. IlykpoBuii miabeT Ta maTOJOTiS IIMTONMOMIOHOI 3all03W 3aiiMaroTh
MIPOBIAHE MICIIE Cepel EHAOKPUHOIOTIYHUX MOPYIICHb.

MoXxIMBOCTI BILUTMBY IIpenapariB OAHOTO 3aXBOPIOBAHHS HA MPOLECH 1HILIOTO y
SKOCTI AHTaroHi3My YW TOTCHI[IIOBAHHS € TEPCINEKTUBHUMHU Yy PO3MISAL Tepartii
Cy4yacHUX marosioriil. JlociaiamkeHHs B3a€EMO3B’sI3Ky TPOTUI1a0EeTUHUHUX NIpernapaTiB Ta
CTaHy IIUTONMOAIOHOI 3al03W MOXYTh B MOJAJBIIOMY JaTH IOIMITOBX JO HOBHX
TIXO/TIB JI0 JTIKyBaHHSI.

Mera poOorm. [ocmiautu OCOONMBOCTI BIUIUBY MNPOTUAIA0ETUUHUX

JKapChKUX 3ac001B HAa (PYHKIIOHATBHUN CTaH HMIUTOMOA10HOT 3aJ103H.
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Marepiaaun Ta Merogu. bymo mpoBeaeHO OmIAN, a TAaKOX aHali3 HAayKOBHX
JITepaTypHHUX JDKEpeN MI0A0 MUTaHb BIUIMBY MPOTHAIA0ETUYHUX IpernapaTiB Ha CTaH
(GyHKIIIT IIUTOMOAI0HOT 3aJ103H

Pe3yabTatu Ta o0roBopeHHsi. UnciaeHHI JOCHIPKEHHS in Vitro Ta in vivo
NoKa3ajiu, o MeTHOPMIH MOXKE MEPEHIKOKATU POCTY KIITHUH IIUTOBUIHOI 3aJ103U
(113) Ta pi3Hux TUMIB ii pakoBUX KIITUH. KpiM TOro, MaIieHTH 3 MyKpOBUM J11a0€TOM
II tuny (LL-IT), sixi orpumyroTs MeTQOpMiH, MatOTh MeHIINUK 00’eM Tkanuuu 1113 Ta
MEHIIMI pPU3MK PO3BUTKY 300a, By3nmiB Ta paky I3 [1, 2, 3]. HocmikeHHs
MPOAEMOHCTPYBaJIA, IO MET(GOpPMIH MOXKE 1HTIOyBaTh 3pPOCTAHHS Ta MITpalliio
arunoBux KNTUH nusixoM mTOR 1 mosxy iHcyms/IGF-1 [4]. Hani in vitro
JO3BOJIIIOTh  MpUITYCTUTH, 10 p70S6K/pS6 € TOTEeHIIHOI MOJIEKYISIPHOIO
MILIEHHIO METPOPMIHY B KIITUHAX JUCEMIHOBAHUX MyXJHH [5]. IHIIE qocmikeHHs
MIITBEPAWIIO TEPANEBTUYHY €()EKTUBHICTh METHOPMIHY MPHU MANUISPHIN KapIUMHOMI
I3 sx in vitro, Tak 1 in vivo [6]. OgHak, 3BiCHO, HCOOXIJIHA III¢ BEJIMKA KiIbKICTH
JOJIATKOBUX ~KJIIHIYHUX JIOCIHIJPKEHb, 1100 BCTAaHOBUTU OO’ €KTUBHI TepeBaru
MeTdopminy y sroaeit 13 pakom LL13.

VYV nedakux JOCHIJKEHHSX TaKOXK CIOCTEepIraBCcsi HECHPUATIMBUNA BIUIMB
MPOTUI1A0E THIHHUX npenaparis Ha byHKIIITO HIUTOBUHOT 3aJ103H1.
Metdopmin - Oe3neunuid Ta €PEeKTUBHUIN MEPOPATbHHUN TIMOITTIKEMIYHUN TIpenapar;
omHak, BiH BrumBae Ha I3 mocuTh KOMIUIGKCHMM YWHOM. JICKIJTbKa JOCHIIIKECHD
MOKa3yIOTh, 110 METPOPMIH 3HIKYE piBeHb TUpeoTpornHoro ropmony (TTT) y ocib 3
HJ-II 1 manidecTHOIO HOTro (POpMOIO, HE3AJNEKHO Bl MPUHOMY 3aMICHOI Teparii
TUPEOITHUMHU TOPMOHAMHM, XO04a BIH HE ICTOTHO BILJIMBA€ HA PiBHI TPUUOATHUPOHIHY
(T3) 1 Tupoxcuny (T4) B cuposarmi kposi [7, 8]. Merdopmin He BrmuBae Ha TTT y
€YTUPEOIIHUX Malll€HTIB, 32 BUHATKOM maieHTiB 3 TTI' y BUCOKOMY HOpMajgbHOMY
pedepentHoMy aiamazoHi (>2,5 mEn/n), y skux mpemnapar Mmoxke 3HmwkyBata TTI [9,
10]. BrtuB metdopminy Ha nokazauku TTI o6opotHwmii micus #oro Biaminu. Kpim
TOTO, JIOCIIJKEHHS TOKa3ajgo, o MeT(GopMiH BIUMBaE Ha MOpQooriyHy OymaoBy
13, 3MentIyrouu po3Mip nepBUHHOTO By3na Ha 30-50% y mrozmeit 3 pe3sucTeHTHICTIO

10 iHeyainy [11].

127



Metdopmin Moke BruMBaTH Ha pakoBl kmituHu I3 3a momomororo
AHTUMITOT€HHOI Ta MPOAMONTOTHYHOI MAii, a TakoX OJIOKyIouu MpoiidepaTuBHUI
edexT 1HCyaiHy B mMX KiithuHax [12]. IHmmMM MexaHi3MOM, 3a JOTOMOTOKO SIKOTO
MeThOpMIH TPUTHIYYE 3POCTAHHS METACTaTUYHOI MEIYNIApPHOI  KapUUHOMHU
mutoBuHOT 3anmo3u (MKII3), € monmymsmis nuosixy mTOR [13]. Kpim Toro,
MeT(OpPMIH MOCUIIOE aHTUIPOTihepaTuBHUN ePEeKT XIMIOTepaneBTUUHMX MperapariB
[12]. ¥V mamientiB 3 LJI-11 Ta manidbectanm piBenbp TTI ciig KoOHTpoMrOBATH MIiCISA
MOYaTKy JIKyBaHHSI MET(QOPMIHOM.

Ex3orenne BBeJCHHsS 1HCYJAiHY MOXKE BIUIMBAaTH Ha (YHKIIO IIUTOBUIHOL
3asio3u 'y mnauieHTiB 3 LIJ[-1I, HeratuBHO pEryaOYd CEKpPEeLil0 THUPEOTPOMiH-
punizunr ropmony (TPI) Ta TTI, migBunryroun piBHi T4 y cupoBariii Ta 3HIKYIOUU
piHi T3 [14].

Mo crocyethest cynbdonuiceuoBuHu (CC), Oylo BUSIBICHO, IO IpemnapaTu
NEPIIOTO MOKOJIHHS MaloTh 3000r€HHY A1I0 Ha IIMTOBUJIHY 3aJI03Y, TOAL K y JEIKUX
JOCIIJIPKEHHSAX MOBIIOMIISIIOCS MPO MIABULIEHHS YAaCTOTH TIIOTUPEO3Y y MAlI€HTIB,
aki orpumyBaiu CC, MOpIBHSHO 3 THUMH, XTO OTPUMYBaB iHIII Mpenapard. [15].
Opnaxk CC pgpyroro mHOKOMIHHS, MMOBIPHO, HE HAJAlOTh HETaTMBHOIO BIUIMBY Ha
(GYHKITIIO MATOBUIHOTL 3251031 [16].

TiazomaMHIIOHN MIABUINYIOTH pU3UK opOitomarii I'peiieca (OI), 1 ix cmig
VHUKaTH y TALIE€HTIB 3 aKTUBHOIO (hopMoOr0 3axBoproBaHHs. KpiMm Toro, ix ciig 3
obepexHicTio mnpu3Hadatu mnarientam 13 LJI-II ta xBopoGoro IpetiBca, 1100
YHUKHYTH MOOTYHUX €(EeKTIB, OCKUIbKH 3arOCTPEHHSI, Kl BOHM BUKJIHMKaIOTh 1pu OT,
HEO0OOPOTHI Micis MPUNUHEHHs JikyBaHHs [15, 17, 18].

[Io cTocyeThCcsi MIMETHKIB 1HKPETHHY, JaHl CIIOCTEPEKEHb 3a TBApUHAMHU Ta
monbmu [19] npunyckatoTs miaBuieHUd pu3uk po3Butky MKII3 micns smikyBaHHS
aroHiCTaMH peIeNnTopiB IIoKaroHomonioHoro mnentuay-l1. OpHak cyOaHami3
nocmikenass LEADER, y siskoMy omiHIOBaIucs JOBrOCTPOKOBI €(PEKTH JparayTHIy
y nanieHTiB 13 LIJI-11, He BusiBuB noOiuHMX e(PeKTiB HA MUTOBUIAHY 3a103y [20].

[Tamientam 3 OI' iHOMI TPU3HAYAIOTH BEHKI JO3UW KOPTHUKOCTEPOIdiB, SKi

MOXXYTh TOCHJIIOBAaTH HEMEPEHOCUMICTh Titoko3u abo i1HaykyBatu IIJI. Tomy
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HeoOXiJTHa peTeNbHa OLIHKa OajaHCy PU3UKY/KOPUCTYBaHHS BiJ iX BUKOPUCTAHHS Y
takux Bumaakax [21]. Hasmaku, y marmientiB 3 I[/[-II ta rimotupeoszom 3amina T4
MOXKE€ 3HU3UTH PIBE€Hb IHCYJIIHY Ta IOKpPAIIUTH CEKPEIiI0 €HJIOT€HHOTO I1HCYIIHY;
TaKUM YWHOM, MIicIs HopMamizamii (yHKIi IUTOBHIHOI 3aJ03U CIiJl PO3TISHYTH
MOJKJIUBICTb 3aCTOCYBAHHS HUKYOI 103H 1HCYIIHY [22].

bynu BimokpemIieHI HAacTyIHI IPOSBHU Jii MPOTHAIa0CTUYHUX IIperapariB Ha
(YHKIIIIO IUTOBUAHOT 3aJI03H:

MerdopmMiH -

o Edexr 3umkenns TTIT B oci6 13 L/I-II 3 BHCOKMMH HOpMaJIbHUMU
piBasimu TTT >2,5 men/n 1 B 0ci0 3 MaHidpecTHUM

o Edexr 3umxenns TTID 3amexuTs Big NOpudoMy 3aMmiCHOI Tepariii
THUPEOITHUX TOPMOHIB

o OO6opoTHHMii eexT micas BIAMIHA MET(YOPMIHY

o HaliMeHmnii oOCSAT TKaHWHU LIMTOBHUIHOI 3aJI03M Ta MEHUIMN pPHU3UK
PO3BUTKY 300a, By3miB Ta paky I3 cmocrepiratorbes y marientiB i3 LIJI-II npwu
JKyBaHHI MET(QOPMIHOM

o MetdopMin iHT10y€e 3pOCTaHHS Ta MITPAIlil0 ATUIIOBUX KIITUHHUX JIHINA

[Toxiaui cynbdoninceuoBunu (CC)-

o 3000reHHn# BIUTMB Ha MMTOBHUHY 3a7103y CC mepiioro moKoaiHHS

o Buma wacrora rinotupeody y mnaiieHTiB, siki orpumyBann CC,
MOPIBHSHO 3 TUMH, XTO OTPUMYBAB 1HIII MpenapaTu

o XKognoro BrmmuBy CC npyroro mMOKOMIHHS Ha (YHKIIO HIATOBHIHOI
3aJI031 HE BUSIBICHO

[HCymniH -

o 3umxkenns cexperii TPT ta TTT

° [TinBumenns piBast T4 y cupoBariii Ta 3HWKEHHS piBHS T3

[HKpETHHOBI MIMETUKH -

) ITepen6auyBanuii migumenuit pusuk MKII3 micns  jikyBaHHS
aronictamu perientopa GLP-1.

o BiacyTHicTe moOiuyHUX €(eKTiB Ha IIUTOBUIHY 3aJI03y Y MAIlIE€HTIB 13
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L-11, sxi oTprMyBaju JipariyTHI.

[aTi0iTOpH TUTIENTUAMIIIICTITHIA3U-4 -

° CrumynroBaHHs Mirpaiiii Ta iHBasii atunoBux kmituH 13 mronuam
° [TepenbauyBaHmii 3B'130K 13 3arO0CTpEeHHAM XBopoOu ['peliBca
Tia30mMHIIOHH -

o [IpurHiuye akTUBHICTH PEIETITOPIB TOPMOHIB IIUTOBUJIHOI 3aJ103H.

o 30ubirye TTI, IGF-1
o 3menmye T4

° [TinBumenuii puzuxk OI'
o HeoGoporni  3aroctpenns  OI'  HaBiTb  TicHad  CKacyBaHHS
T1a30JIANHII0HIB.

BucnoBkn. MetpopMiH AK TPOTUAIA0ETUYHUN JIIKApCHKUM 3acid MoXKe
MPUHECTU KOPHUCTh NP 000X €HJOKPUHOMATISX (K HA IIYKPOBUH J1a0€T, Tak il 040
natosorii II[3), Tomi sk 1HII mnOpoTuAiabeTHYHI 3aco0M, Taki fK TMpernapaTu
CyIb(OHIIICEHOBUHHU, MOXYTh HeraruBHo BrumBath Ha ¢yHkuiro 3. lani
CIIOCTEPEKEHB 3a TBAPUHAMU Ta JIIOABMH CBITYaTh MPO MiIBUIIECHUN PU3HK PO3BUTKY
MEIYASIPHOT KapUUHOMU ics JKyBaHHS aroHictaMu perenTopiB
[IroKaroHonoaionoro nentuay-1. Ipore panaomizoBaHi AOCHIKEHHS W A0C1 1at0Th
OoOHamIMNMMBI  pe3yabTaTu. bigplie TOro, Akl  CIOCTEPEXKHI  JI0CIIHKESHHS

nepeadavaroTh 3B'130K MK pakoM MMUTOBUIHOI 3a103u Ta L/]-1I, oco6amBo y *KiHOK.
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YK 614:613(477):334.012.22
THTET'PAIIMHI IOLNECHU ®YHKIIIOHYBAHHS HAIIIOHAJIBHOI
CUCTEMU T'POMAJICBKOI'O 310POB’SI YKPATHU

Xomenko Ipuna MuxaiijiiBHa

1. MeJI. H., mpodecop

Yewmko Apocias Muxkosiaiiopuu

AcmipaHt

IHoxkeBisioBa KaTepuna

[aTepH

HanionanpHuil yHIBEpCUTET OXOPOHH 37I0pOB’ST YKpaiHu
imeni I1. JI. lllynuka,

M. KuiB, Ykpaina

AHoTtanifa. CTBOpPEHHs Ta 3aKpIIUVIEHHS Y 3aKOHOJAaBYOMY IIOJII CHUCTEMHU
IPOMAJICBKOTO 37I0pOB’S B YKpaiHi € BaKJIMBUM IOKA3HUKOM €BPOIHTErpaIliiHuX
MPOILIECIB, TAPMOHI3aLli IPAKTUKH 3 YIPABIIHHS Ta NPUUHSTTS J1€BUX PIIIEHb IIOA0
OCHOBHHMX TPIOPUTETIB 30€pEeKEHHS Ta 3MIIHEHHS 370pOB’s, Oiaromoyryqus
HaCEeJICHHS B IMICIs KpU30BOMY BITHOBJIEHHI Ta MOJEpHi3alii kpainu [1, 2].

KuarouoBi cjoBa: rpoMajchke 3/0pOB’s, CyO0’€KTH BITHOCHH, IHTETparlis,

BHUKJIUKH.

CygacHe TrpomajaChbKe 3J0pOB't € OCHOBOIO MNPOMUIAKTHYHOT MEIUIIUHH,
BCEOCSKHE y CBOIMl METI, CHpSIMOBaHE Ha BCIO CHUIBHOTY, OpPIEHTOBAHE HAa
MOJIMILIEHHS CEPEeOBUINA >KUTTEMISIIBHOCTI, 3MEHUIEHHS (PaKTOpiB BIUIMBY, WIO
dbopMyIOTh TATAp XBOPOO, IHBAJIIAHOCTI Ta TMEpeayacHOi CMepTHOCTI. 3a
Bu3HaueHHs M BOQO3 310poB’s — 11e¢ CTaH MOBHOrO (Di3WYHOTO, IMCUXIYHOTO Ta
COIlaIbHOTO J00pOo0yTYy, a HE JWIIE BIJACYTHICTb XBOPOO UM HEIyr. 3aXUCT Ta
MPOMOIIisE 370pOB’s, TMpodiIaKTUKA 3aXBOPIOBaHb, TOTOBHICTh 10 HAJI3BUYANHUX
CUTyaIlli MPUPOJHOTO0 Ta TEXHOTCHHOTO XapaKTepy 3 CBOEYACHHUM pearyBaHHSM Ta
JIOKATI3aIli€l0 YW JIKBIAINIEI0 3arpo3 CKIAJal0Th OCHOBHI HAampsIMU JiSTTBHOCTI

HaIllOHAIBHOI CHUCTEMHU TPOMAJCHKOTO 310poB’st [1, 3]. BuKIuUKM ChOroAcHHS
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YCKIAIHWINCS MIUPOKOMAacTabHO0 arpecieto pd mporu Ykpainu [4]. OcHOBHI
omepatrBHI (YHKII TPOMaAChKOTO 3A0poB’si, pekomeHmoBani BOO3, ctocyroThes
I1JIeMI0JIOTTYHOTO HATJISy 1 OLIHIOBAaHHS CTaHY 37I0pPOB’sl Ta 10OpOOyTy HaceaeHHS
y Bcix cdepax xkutts kpainu [3]. [upoke komo cyO’ekTiB BIiZHOCHMH Yy cdepi
IpOMaJICKKOr0 370poB’s, Bu3HaueHux Crtarrero 6 3akoHy Ykpainu «Ilpo cucremy
IPOMAJICKKOT0 370pPOB’s», MOTpeOye HaAIMHUX Ta OO0 €KTUBHUX 1HTETPOBAHUX
iHGOpMaIIHHUX CHUCTEM JaHUX NPO 3A0pPOB’s Ta (PaKTOpPH PHU3UKY, IIO0 HA HBHOTO
BIUIUBAIOTh, CTAJIOTO (DiHAHCYBaHHS, KBAII(PIKOBAaHUX KaJIPOBUX PECYPCIB, HAYKOBUX
JAOCTIKEHb, €(QEKTUBHUX TMPOTpaM aJBOKaIlli, MPOCYBaHHA Ta TMOIMYJIApU3aLii
JIOCATHEHb IIOAO0 30€peKeHHs 3JI0POBOTO CEPEIOBHINA W YMOB JKUTTS JUISI PI3HHUX
BIKOBUX, COLIAJILHUX TPYN HACEJCHHS, 3arajbHOi MOJITHUKUA 3J0pPOB’S JJIA BCIX
[1,5,6,7].

Mobimizaliss HaWKpaux JOCTYIMHUX MDKHAPOJAHHUX JOKAa30BUX HAYKOBHUX Ta
EMJEMIOJIOTIYHUX JOCHIKEHb 1 BU3HAHUX MPAKTUK, M0 CHPUSIIOTH JTOCSTHEHHIO
3arajbHOI METH, MaKCUMAaJIbHO MIJBUIIATH MICI0O TPOMAJICEKOrO 3/10pOB’d B YKpaiHi
[8, 9, 10, 11].

310pOB’d B YCiX MOJIITHKAX € CHUIbHOK POOOTOIO 3 MOJIMILEHHS 3J0pOB’S
HaceJeHHS B PI3HHUX rainy3sx Ta cdepax cycniapHOi misibHOCTI [12, 13, 14].
InTerpoBane pearyBaHHs ypslly Ha KOHKPETHI MPOOJIEMU B CHUCTEMI TPOMAJICHKOTO
3J10pOB’S CIPSAMOBAHO HA JIOCATHEHHS y3TOJKEHOCTI MOJIITUK 3 METOIO0 €PEKTUBHOCTI
Ta pe3yJbTATUBHOCTI iXHBOTO BUPIIMICHHsS. MIXKBIOMYA CHIBIIpaIl HAa YpSI0BOMY
pPIBHI Yy  TUTaHHSAX  OXOPOHM  TPOMAACBKOIO  3JI0pOB’S  CBOTOJHI €
MIPOBITHOIO - OXOPOHA 37I0POB S, OCBITa, TPOMUCIIOBICTh, MiCTOOYyBaHHSI, TOBKLJLJIS,
npans, EHEpreTuKa, 3B’SI30K, TPAHCIOPT, TOPT1BJIA, ¢dinancu,
COIIlaJIbHO-€KOHOMIYHMM  PO3BUTOK  Tomlo. Takuil migxig wmacmTaOHui 3a
CIPSIMOBAHICTIO 00’ €THAHUHN Y MMUTAHHAX 1HTEPECY JO 3/I0POB’S BChOTO CYCHiIHCTBA
y BCIX MOTO MposiBax (€KOHOMIKa, COIliaJibHI HOPMH, JIep’KaBHA TMOJITHYHA CHCTEMa
KpaiHn), HE Mae 0OMEKEeHb o TOPU30HTAI Ta BEpPTUKAII
VIOPaBIIHHS - HAIIOHAJILHOTO, PETIOHAIIBHOTO, MICIIEBOTO caMOBpsiyBaHHs [15, 16].

Po3yMiHHSI TOro, 110 CTaH 3/0pPOB’Sl HACEJIEHHS BIUIMHE HAa €KOHOMIYHUI PO3BUTOK
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PI3HHX Taimy3edl HapoaHoro rocmoaapctBa, dhopmyBands BBII kpainm, moctym mo
HEOoOXimHOT  IHPpAacTpyKTypu s JOCTOMHHMX  YMOB  JKHUTTEHISIIBHOCTI
(eHepro3abe3neyeHHs, 3B ’S30K, MEIUWYHE OOCIYrOBYBaHHS, BOJOIOCTAYaHHS Ta
BOJIOBIJIBEJICHHS, 3a0€3MEUCHHS MPOAYKTaMU Xap4yyBaHHs Ta TOOYTOBUMH 3ac00aMH,
KUTJIOM, TPAHCIOPTOM, 3JOPOBUMHU JOCTOMHUMHU YMOBaMM Tpalll Ta BiJINOYHHKY,
1HIIIe), 1€ pa3 poOMTH aKIEHT Ha 3J0pPOB’S B YCIX MojiThKax. J[JIs ojepkaHHS
00’exTUBHOI 1H(OpMalii BiJ yCiX Cy0’€KTIB roCmoAapChKOi AISITBHOCTI KpaiHU PO
CTaH 3JI0pOB’s, YMOBH IMpalll Ta >KUTTEAISUIBHOCTI KOHTHHTEHTY, SIKMM 3aiIHUN Y
BIJIMOBITHINA TaTy3i, HEOOXiHA cydacHa CTaHAapTH30BaHa mudpoBa iHpopMalliifHa
CHCTEMa, 30Cepe/’KeHa B HallloHaAIbHOMY LleHTpi rpoMaachkoro 310poB’s YKpainu, 3
HAaCTYITHOIO OIIIHKOIO Ta aHalli30M OTPUMaHUX JIaHUX, MIATOTOBKOIO JIOKAa30BO
OOTpYHTOBAHMX PIlIEHb OA0 MPOMUIAKTUKY Ta 30€peKEHHS 3I0POB’sl, €HEKTUBHOTO
BUKOPUCTAaHHA HAasIBHUX 1 HEOOX1IHUX pecypciB [6, 17].

Crneuudika BHUKIHMKIB JUIsI CHUCTEMH T'POMAJICBKOTO 3JI0pOB’S YKpaiHu
BU3HAuUWJia HEOOXIJHICTh TPOBEACHHSA JIEBUX OpraHi3alifHUX 3aXxOJIB MK
CEKTOPAJIBHOTO Ta MDKBIJIOMYOTO 3MICTYy 3@ Yy4acTl BCIX CTPYKTYp JEp>KaBHOTO
VOpaBMiHHSA KpaiHd. BaXIWBUM KpPOKOM Yy TIIbOMY HampsiMi € CTBOPCHHS
iHdopmaIitHoro (OHAY CHUCTEMH TPOMAJCHKOTO 3/I0POB’S SIK MOHITOPHHTOBOTO
IIEHTPY 3a CTAHOM 3JIOPOB’Sl Ta €KOJIOTIYHOIO CHUTYyalli€ro B kpaidi [1, 4]. [IpuitHaTTs
pillleHb Ha MIXKBIAOMYOMY PiBHI MOTpeOye ONEpaTUBHOTO OJEp>KaHHS, 0OpOOKM Ta
aHaii3y 3HA4YHOro 00’eMy 00’€KTHBHOI 1H(OpMaIlii, 1Mo NoTpedye KOMILIEKCHOI
TEXHIYHOI  mepeOyAoBM  Ta  MoJepHi3auii  1HQOpMaLiIiHO-KOMYHIKAIIITHOrO
KOMITOHEHTY CHCTEMH T'POMAJICBKOTO 370pOB’s YKpaiHu, OOTpyHTYBaHHS Ta
PO3pPOOKH aNTOPUTMIB (PYHKI[IOHYBAaHHS Yy CKJIQJHUX KPHU30BHX CHUTYaIlisIX OO
yrpaBiiHHs pu3rkamu [16, 17].

[TutanHs OOTPYHTYBaHHS €MiAEMIONIOTIYHUX KPUTEPIiB PAaHHBOTO BUSIBICHHS
JeTepMiHAaHT 1HQEKIIHHOI Ta HeiH(EKIIHHOT maToJorii cepel  HacelneHHs, 3
BpaxyBaHHSIM OCOOJMBOCTEH BEJICHHS BIMHM Ta YMHHUKIB PO3BUTKY €MiJEMIYHOIO
MpoIlecy Ha TEPUTOPIAX KpaiHW, SKI 3a3HAIM BEJIUKUX PYHHYBaHb Ta TMOPYIIEHb

1H(PACTPYKTYPH KUTTE€3a0€3MEUEHHS, € CTPATErIYHUM Ha 3acajiax palioHaIbHOCTI Ta
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aHaI3y EKOJIOTIYHMX Ta €KOHOMIYHMX HachiakiB BivHU [7, 13, 14]. OOMexeHHs
JOCTYIy 70 CBOEYACHOI Ta SKICHOI MEAMYHOI JIOMOMOTH, 10 JWCHAaHCEPHOTO
CIIOCTEPEKEHHS 3a CTAaHOM 3JIOPOB’S TAIIEHTIB 3 XPOHIYHMMHU HEIH(EKIIHHUMU
3aXBOPIOBAHHIMH, CEpe]] AKHX IMEePEBaXarOTh CEPIEBO-CYAWHHI, IIYKPOBH Maia0er,
OHKOJIOTIYHI XBOpPOOM, XBOPOOM HHUPOK, OpPTaHiB AUXaHHS, IIJIBUINMIO PHU3UK
PO3BUTKY MepeadacHoi cMepTHOCTI Ta  (QopmyBaHHsA  iHBamigHocti [17].
HeBu3HaueHicTh cutTyarlii cepei HaceNleHHs, SIKe €BaKyHoBaHO B Oe3MeuHi perioHd
KpaiHW, MiJIBUIIAIO MOXJIMBICTh MOPYIICHHS MEHTaJIbHOTO 3JI0POB’S, YCKIIAJIHUIIO
KHUTTEBUNA mpocTip rpomaasH kpaiau [19, 20]. Ouinka Tsarapsi XxBopoO, BU3HAUYECHHS
YUHHUKIB X BHHHKHEHHS Ta PO3BUTKY 3a MPOCTOPOBO-YACOBHM IPHHIIUIIOM €
BKJIMBUM JIJIs1 OOTpYHTYBaHHS IUIaHIB CTpATerii BIIHOBJIEHHS Ta BIIOY/IOBU KpaiHU
B LIUIOMY B MICIsABOEHHUH miepioA. [lopiBHSHHS piBHA 3aXBOPIOBAHOCTI Ha MPOBIIHI
3aXBOPIOBAHHS, 10 CKJIaJa0Th 0M3bKk0 80% MpUYMH MepeyacHOi CMEPTHOCTI Ta
1HBAJIITHOCT1 HACEJCHHS, cepell TPOMaJsH YKpaiHW, sIKI HE 3aJUIIWIA TEPUTOPIIO
KpaiHu MiJ Yac BiiHU 3 pd, 1 cepell MepeMillieHuX 0Cci0, BU3HAYUIIO TIPIIi MOKa3HUKU
y mepinii rpymi ykpainuiB Ha 1,2% - 44,5%. Cnoci® >KUTTA yKpaiHIlIB B yMOBax
HAJ3BUYAMHUX CHUTYaIlisIX, CIHPOBOKOBAHMX AaKTUBHHUMH BOEHHUMH MisiMH D,
MIJBUIIYIOTh HETaTUBHHUM BIUIMB HAa 3JI0POB’S, IO TMPOSBISETHCS OPTaHIYHUMHU
MOPYIICHHSM Iepediry XpoHiuHuX 3axBoproBanb [20, 21].

HaykoBi nocnigxenHsi, BukoHaHi B yHiBepcuteTi imeni II. JI. Illynwuxa
Kageapoo TPOMAACHKOTO 370pOB’S, EMiAEMIONOrii Ta €KOJIOTii, JOBelIu 3a
HEOOXITHICTh ONTUMI3alli (OPMyBaHHSA MEPEXKI Ta OCOOIMBOCTEH (YHKLIOHYBAHHS
HAI[IOHAJTFHOI CHCTEMH TPOMAJCHKOTO 3[0pOB’Sl 3 BpPaxyBaHHSIM pPETiOHATHLHUX
BIIMIHHOCTEH COI[IaJIbHO-€KOHOMIYHOTO PO3BHUTKY aIMIHICTPATUBHUX TEPUTOPIM Ta
BUKJIMKIB BOEHHOTO 4acy, NEperjsay KaapoBOro 3ade3neyeHHs ramty3i (axiBLsIMH 3
MEIUYHOI0 OCBITOIO, SKi MAalOTh TPYHTOBHI 3HAaHHS 3 BHU3HAYCHHS Ta OI[IHKH
MOKa3HUKIB 37I0POB’Sl JIIOJMHHU, BCTAHOBJIICHHS PU3UKIB HECHPUSITIUBOTO BIUIMBY
YUHHUKIB JIOBKIJUII Ta YMOB JKUTTEIISTIBHOCTI Ha 370pOB’S, METOJIB PaHHBLOI
JTIarHOCTUKU Ta TpoduUIakTHKKU 1HGEKIMINHUX Ta HEIH(EKIIHHUX 3aXBOPIOBAHb,

Ja00paTOPHUX Ta I1HCTPYMEHTAJIBHUX METOJIB JOCHIPKEHh COMAaTHYHOIO Ta
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€KOJIOTTYHOTO 3JI0pOB’sl, 3acajl emiAeMIOJOriYHOrO Haryisgay Ta HOro poii 1
3HaYUMOCTI Y 30€peXeHHI Ta 3MIIHEHH1 3/I0POB’Sl HACETIEHHs, 3aX0/1iB Ta MPUHIIUIIIB
npomoltiii 3710poB’s, Oytu iHGopmMmaliiitHo rpamotHumu [15, 16, 17, 23, 24, 25].
Haa3BuuaitHi yMOBHM SKMTTEAISUIBHOCTI KpaiHW JOBENM KpaiHIO HEOOX1IHICTh
iHTerpamii  iHGOpMaIIMHOI CHUCTEeMH TPOMAJICBKOTO 370pOB’S 3  KIHOYOBUMH
JEp’)KaBHUMHU pEECTpaMU  Ha MDKBIJIOMYOMY Ta MDKHApOJHOMY pIBHSIX Ha
CTaHJIapTH30BaHIM MOKa30Bii 0a3l, 10 TAaCTh MOXJIHMBICTH PO3POOUTH KOMIUIEKCHY
mporpaMy po30yJI0BH Ta BiJIOY/IOBH JIep>KaBH.

[IpodinpHI TIpOorpaMu CHCTEMH TPOMAJICBKOTO 3JI0POB’S TepeadavyaroTh
BIUIMBH HA Pi13HI CPepH TISITBHOCTI: MEIUYHY, COIlaIbHY, €KOJIOTIYHY, EKOHOMIYHY,
iHOpacTpyKTypy B I[UIOMYy, IO MIATBEPIKYE TMPIOPUTETHICTh Traiay3i Ha
MIXKB1JIOMYOMY Pi1BHI, OPIEHTAIIIIO iX HA JOCSITHEHHS y KpaiHaX €BpOIH Ta CBITOBOMY
piBHi [18, 25]. CBoevacHe nepeadadeHHs Ta MIBUIKE BUSABICHHS 3arpo3 JUIs 3/I0POB’ S
moaei, iHhpopMyBaHHS NMpo HeOe3MeKy, iX JoKami3allis Ta YCYHEHHS — IIe Jpyra
orepaTuBHa (PYHKISI TPOMAJCHKOTO 3I0pOB’s, siKa HaOpaja BHCOKOTO Tpaaycy B
kpaini [1]. HeBinkiamHicTh TpOQPUIAKTUYHUX 3aXOMdIB, YIPABIIHHS pPU3UKAMH,
CIPHUSHHS MDKHApOJHOMY TApTHEPCTBY, TOTPUMAHHS MiXHAPOJHUX BHUMOT JI0
3aXMCTy TpaB YCIX TPOMAAsiH KpaiHM — BIAMOBiJaNbHA MICisI camMe CHCTEMH
IpOMaJICbKOr0 3J0pOB’sl, B YMOBaxX HEBHU3HAUEHOCTI Ta E€KCTPEMaJbHHUX CHUTYalliil,
HECTIMKOTO  €MmiIEMIOJNIOTIYHOTO TMpOILleCYy BHMAarae BijJ CHELIANICTIB  Taly3l
IPOMAJICHKOTO 3JI0POB’Sl BUCOKOTO PIBHSI 3HaHb T4 BMiHb, IPYHTOBHOTO JIIKAPCHKOTO
MHUCJICHHS, 10 MAKPECTIOE MIArOTOBKY (axiBuiB y ranmy3i 3HaHb 22 «OxopoHa
310pPOB’s1», 3aKPIMUICHHS Y HOPMATUBHO-TIPABOBUX aKTaX JIKapChKOI CIHEIialbHOCTI

229 «I'pomajicbke 310poB’s» [16, 22, 23, 24 ].
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The peculiarities of prevalence and incidence of diabetes mellitus in the world
and in Ukraine are described. According the literature sources diabetes treatment
problems are analyzed and using of phytotherapeutic agents.

Diabetes [lat. Diabetes mellitus; syn. Pancreatic (insular) diabetes] is an
endocrine disease characterized by the syndrome of chronic hyperglycemia, which is
the result of insufficient production and/or action of insulin, which leads to a
violation of all types of metabolism, primarily carbohydrate, damage to blood vessels
(angiopathy), nervous system (neuropathy ), as well as other organs and systems [1].

Diabetes mellitus (DM) is an extremely common disease in the world and one
of the most urgent health problems in many countries. According to WHO experts, in
industrialized countries, the prevalence of DM reaches an average of 4-5% of the
total population and has a tendency to further increase by 5-7% annually. The
prevalence of diabetes in the 21st century. acquired the character of an epidemic.
According to research data of the International Diabetes Institute (Australia), by 2025
the number of diabetes patients in the world is predicted to increase to 239.3 million
(Table 1), and by 2030 this figure will be 300 million. [2, 3].

A similar trend is observed in Ukraine. In 2017, there were 887,000 registered
patients with diabetes, and today there are more than one million registered patients
with diabetes. The prevalence of the disease is much higher in the central and eastern
regions and is about 1,700 people per 100,000 population, while in the west of
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Ukraine this indicator is equal to 1,221 patients per 100,000 population [4].

DM, according to pathogenesis, is a heterogeneous disease, but two
characteristic types are clearly distinguished in the clinic: | (insulin-dependent) and |1
(insulin-independent). Type | DM is autoimmune a disease in which a viral infection
plays a starting role. Type Il diabetes is a heterogeneous disease based on insulin
resistance and B-cell dysfunction [5].

Diabetes is a social disease - the prevalence of the disease exceeds 1% and is
constantly increasing. According to forecasts, it is expected that in 2030 there will
be =360 million people with DM in the world, and in 2040 - =640 million. The
incidence is increasing in all age groups, and most among middle-aged people (45-64
years). This phenomenon is especially pronounced in developing countries and
reflects the tendency to diagnose the disease at an earlier age, and not, as before, an
increase in the prevalence of the disease with age. Only 50-60% of cases are so-called
known DM, and the remaining 40-50% are unknown (undiagnosed) DM. The UN
recognized DM as a non-infectious epidemic disease.

Dietary therapy, exercise, insulin therapy, oral hypoglycemic agents, and
phytotherapy are the main pathogenetic principles of diabetes treatment.

Diet therapy is the basis of treatment of diabetes mellitus | and Il. It should be
physiological, adequate to energy expenditure, calculated for the "ideal” body weight,
taking into account gender, age, profession. An important component of diabetes
therapy is dosed physical activity.

Pharmacotherapy of diabetes is aimed at increasing insulin secretion, reducing
insulin resistance in type Il diabetes and replacing insulin deficiency in type |
diabetes [5]. Side effects of oral hypoglycemic agents depend on their group
affiliation. The main ones include: hypoglycemic states, sulfamide resistance,
toxic-allergic and dyspeptic reactions, metabolic disorders, toxic reactions from
internal organs, resistance, teratogenic effect [4].

Insulin therapy is a reliable, effective and most powerful method of treating
diabetes. Insulin has hypoglycemic, anabolic and anti-catabolic effects. It is used to

treat patients with type | diabetes. The use of insulin in the therapy of patients with
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type Il diabetes deserves special attention. It must be remembered that in the case of
this type of diabetes, in the absence of an effect from oral hypoglycemic therapy, the
appointment of insulin is mandatory. There are several hundreds of commercial
insulin preparations in the world. About a hundred of them are registered in Ukraine.
Existing insulins can be divided into three groups: short-acting, intermediate-acting
and long-acting. But unfortunately, insulins also have many side effects. First of all,
they include allergic reactions to insulin, lipodystrophy at the injection site, insulin
resistance, chronic insulin overdose syndrome, etc. [5].

All these drugs, having a good therapeutic effect, at the same time are not
devoid of side effects, which can limit their use in diabetes. Therefore, research
aimed at finding and identifying new oral drugs, which, having a good therapeutic
effect, also have fewer side effects, are still relevant today [6, 7].

Even before the discovery of insulin in 1922, alternative medicine in many
countries of the world used various extracts and infusions from plants to reduce
elevated blood glucose levels. In 1980, at one of the meetings of the WHO, a decision
was made on recommendations for wider use in practical activities of preparations
created on the basis of plant raw materials [7].

In scientific and traditional medicine, there are numerous data on the use of
medicinal plants for the treatment of patients with diabetes. Currently, more than 150
plants are known that show an antidiabetic effect. The advantage of herbal
preparations is that they are low-toxic, have a mild effect, do not accumulate, can be
used for a long time in combination with other herbal preparations and chemotherapy,
can be prescribed to patients of any age, regardless of the degree of severity of
diabetes.

Today, phytotherapy has become an important part of the treatment of patients
with diabetes. It can be used as monotherapy in combination with diet therapy (in the
case of a mild course) or as an adjunct - in combination with tablet sugar-lowering
drugs or insulin. Such complex therapy leads to the achievement of compensation of
the disease, its stabilization, and sometimes allows to reduce the dose of insulin or

tablet sugar-lowering agents [2, 6].
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The specific mechanisms of the hypoglycemic action of certain plants and
herbal preparations have not yet been sufficiently studied. In general, the antidiabetic
effect of plants is due to the presence of biologically active substances in them:
vitamins, enzymes, hormones, macro- and microelements, alkaloids, essential oils,
phytoncides, and others. Today, the search and research of new biologically active
substances that would show a hypoglycemic effect [6] is underway.

A.N. Mayakovsky and T.E. Trumpe (1991) put forward four hypotheses
regarding the mechanism of hypoglycemic effect of herbal preparations [8].

1. Biologically active substances of plants enrich the body with alkaline
radicals, and therefore, in a weakly alkaline solution in the presence of Ca(OH),
glucose turns into fructose or mannose, insulin is not required for its assimilation.

2. Sugar-lowering plants contain guanidine, which is a strong base and acts
similarly to drugs derived from sulfoureas.

3. Under the influence of herbal preparations, the restoration of B-cells in the
islets of Langerhans increases.

4. The ability of plant substances to regulate immune mechanisms with the
help of immunomodulators.

Medicinal plants normalize secondary disorders of metabolism, in general, and
hormones, in particular, provide prevention of complications from the retina of the
eyes, liver, cardiovascular, urinary, nervous, musculoskeletal and other systems of the
patient's body[4].

Based on known pharmacotherapeutic properties, phytochemical composition,
antidiabetic plants can be conditionally divided into several groups [6]:

* Plants of general strengthening action (Rhodiola rosea, Eleutherococcus
spinosa, ginseng, Amanicha talla, Chinese lemongrass, Lewzea safflower). In
pediatrics, taking into account the strength and nature of the action of these plants,
preference is given to Eleutherococcus.

The positive effect of these plants is associated with the activation of
regulatory neurohumoral systems, stimulation of metabolism in various organs and

systems;
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* Plants that also contain insulin-like or other hormone-like substances
(phytohormones): bilberry leaves, nettle, nettle, burdock root, dandelion, common
bean, clover, flax seed, licorice root, etc.

Their biological effect is due to the presence of phytohormones and is
manifested by a rather pronounced hypoglycemic effect both in the experiment and
during their clinical use;

* Plants-regulators of metabolism, "cleaners" of the body: gorse, St. John's
wort, wheatgrass, plantain, flax, etc.;

 Plants that contain easily digestible carbohydrates: strawberries, dogwood,
blackberries, raspberries, pears, grapes, etc.

The fructose contained in them requires little insulin for its utilization
(assimilation), and some sugars are absorbed without insulin at all. This determines
the expediency of their use instead of glucose in case of insulin deficiency;

* Plants rich in vitamins, organic acids and other biologically active substances
that increase the body's defenses (rosehip, lingonberry, mountain ash, currant, etc.).

Plants are also important - garden and grain crops that are eaten (potatoes, oats,
corn, beans, onions, garlic, pumpkin, spinach, etc.). They have "cleansing" properties
and a combining effect due to the high content of vitamins, minerals, phytohormones,
organic acids, etc.

The given division of plants into groups is very conditional, since many of
them can be classified into several groups. However, this division allows for a more
rational combination of individual plants, taking into account their
pharmacotherapeutic properties.

During the practical use of herbal preparations, it is advisable to be guided by
the following principles [6]:

1. The principle of phasing.

Allows to determine the role and place of herbal preparations at different stages
of the disease.

2. The principle of systematicity and hierarchy.

It is based on the concept of the integrity and unity of the organism with the
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environment.

3. Individualization of treatment.

Phytopreparations are selected individually for each patient, taking into
account the nature of the disease and the severity of accompanying pathology, the
characteristics of a specific organism, and its living conditions.

4. The principle of continuity of therapy.

It involves the selection of the least toxic herbal preparations, their periodic
change - after 1-2 months to prevent addiction or cumulation, side effects.

5. The principle "from simple to complex" and combinations of
phytopreparations.

It means that at the beginning of therapy, it is advisable to choose the most
effective plants for this patient, and later to switch to mixtures of plants with different
directions of action, taking into account the leading symptom of the disease.

6. The principle of small and medium doses.

Complex herbal preparations show a clear pharmacotherapeutic effect already
in small and medium doses. In large doses, this effect can change to the opposite. The
limit is large - the average dose is individual.

In complex treatment of patients with diabetes, it is important to take into
account both the spectrum of action of medicinal plants and the presence of
complications or concomitant diseases. Despite the fact that medicinal plants have
been used for the treatment of diabetes since ancient times, the mechanism of their
action has not been fully understood. This is due to the fact that plants can have
several active factors that affect some systems at the same time.

Considering the fact that the main thing in the treatment of diabetes is to
achieve the normalization of carbohydrate, protein and fat metabolism, prevention
and treatment of acute and chronic complications and consequences, a prerequisite
for phytotherapy is complexity with the use of various herbal preparations with
different mechanisms of action. Thus, there will be a simultaneous pharmacological
effect on several links of the development of the disease, which will allow to achieve

the desired result faster [6].
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The purpose of the work was to summarize the literature data on the use of
medicinal plants used for the treatment of type Il diabetes, to trace the chemical
composition of them (the presence of biologically active substances with antidiabetic
effect) and their mechanism of action.

At the first stage of the research, the arsenal of drugs used for the treatment and
prevention of diabetes was studied. The nomenclature of synthetic antidiabetic drugs
significantly exceeds the number of herbal preparations (88.9% and 11.1%,
respectively).

Among the means of official medicine there are single-component: shoots of
common blueberry, leaves of fruits of common bean and multi-component collections
of medicinal plants: Collection Arphasetin (SPECIES ARPHASETINUM)

Release form: collected in filter bags of 1.5 g No. 10 and No. 20, collected in a
pack of 100 g.

Ingredients: common blueberry shoots 20%; pods of common bean fruit 20%;
rhizome with zamanikha roots 15%; rose hips 15%; horsetail grass 10%; St. John's
wort 10%; chamomile flowers 10%. Roots with rhizomes of zamanikha can be
replaced with roots of Manchurian aralia or rhizomes with roots of Eleutherococcus
spiny in the amount of 15%. The complex of biologically active substances of the
components of the collection increases tolerance to carbohydrates, strengthens the
glycogen-forming function of the liver. Glycosides of blueberry shoots and
insulin-like substances (arginine, etc.) of bean leaves have a direct effect on sugar
level [9].

It is worth noting that 6.2% of the herbal remedies used for the prevention and
treatment of diabetes are biologically active additives.

Analysis of the market structure of antidiabetic drugs by manufacturing
companies and drugs showed that Ukrainian consumers are mainly supplied with
foreign medicines manufacturing companies that supply the pharmaceutical market of
Ukraine with 71.9% of antidiabetic medicinal products, of which 4.9% are herbal
preparations. Ukrainian manufacturers offer 28.1% of the nomenclature of the

indicated medicines, of which 7.4% are herbal preparations.
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Among the imported drugs for the prevention and treatment of diabetes, the
largest specific weight belongs to drugs from Germany and Denmark.

Therefore, on the basis of the processed information (about the
pathophysiological features of type Il diabetes and typical approaches to treatment
using methods of traditional and alternative medicine, especially phytotherapy), we
have deemed it expedient to carry out experimental studies to obtain substances of
natural origin and their synthetic derivatives with antidiabetic effect. For this purpose,
we use the medicinal plant raw materials of the Ukrainian Carpathians, which have
significant value for research, because their effectiveness has been proven by the

experience of use over many centuries.

Table 1
The main active substances of the investigated
medicinal plant raw materials
No Raw Chemical composition
1 Betula verrucosa | flavonoids: (apigenin, kaempferol);
- essential oil: (sexuterpenes — betulene, betulenol (oo and ), betulenolic acid,

caryophyllene, their esters with acetic acid);
- saponins; - organic acids (ascorbic (2.8%) and nicotinic);
- triterpenoids: damaran type — betulafolientriol (isomer of protopanaxdiol), pentacyclic

lupano type;
- tannins; - resins; - carotene;
2 Herba Adonis|- cardiac glycosides (0.7%): (adonitoxin, cymarin = K-strophanthin-p);
\vernalis - saponins, - flavonoids (adonivernit, luteolin, vitexin), - alcohol: adonite;
- coumarins;
3 Flowers Tanacetum| sesquiterpene lactone: tanacetin;
\vulgare - flavonoids (2.5%): (apigenin, acacetin, quercitrin, isorhamnetin, luteolin, luteolin-T-
glucoside);

alkaloids; - acida organica; - tannins,; - amaritudine;

- oleum essentiale (2%): monoterpenoides bicyclicae - camphorae, pineae (o. et ), borneol,
thujol et ketones bicycli, thujone (a et f3), isothujone, acida phenolica);

- zinci, - molybdenum, - selenium;

4 F|0WEFS - flavonoides (6.5%): flavonone naringenin et eius 5-glycosides — salipurpuroside et eius
Hellch.rysum stereoisomor helichrysin, chalcone glycoside - isosalipurpuroside, helichrysin; flavones:
arenarium derivata kaempferol, apigenin et ejus 5-glycosida;

derivationes anhydridis phthalicae: 5,7-dioxyphthalidis, 5-methoxy- 7-oxyphthalidis, 5-
methoxydi-7-glucosidis-phthalidis;

- alcohol: inoside; oleum essentiale (0.04%),; coumarins: scopoletin; - tannins, - sterols;
resina; - acida organica; - mucus, carotenoides;

elementa: selenium, ferrum, cadmiam, molybdenum;

5 Herba  Equisetum|- flavonoids: (derivationes apigenin, luteolin, kaempferol, quercetin);

arvense - acida phenolica; - tannins;

- saponins (compositio non constat); - triterpene saponins: (equisetonin);

- alkaloids: (equisetin); acidum silicicum (residuum 6-20% in cinere contentus);

vestigium elementorum: molybdenum, selenium;

For experimental studies, we used the leaves of the warty birch (Betula

verrucosa), the grass of the vernal heather (Adonis vernalis), the flowers of the
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common tansy (Tanacetum vulgare), the flowers of the helichrysum arenarium, the
horsetail grass (Equisetum arvense), collected in ecologically clean mountain massifs.

Preparation and pharmacognostic analysis of the studied raw materials were
performed in accordance with the requirements

AND.

Extracts were obtained by extraction in a Soxhlet apparatus. How the
extractants were used: chloro-forms, 70% ethyl alcohol, 90% ethyl alcohol.

For their more detailed analysis, in order to establish compounds with
antidiabetic effect, we perform qualitative and quantitative analysis of extractive
substances in the obtained extract.

Conclusions. The rapid increase in the incidence of diabetes causes the need to
search for and create new effective drugs.

According to the literature, several hundred plants have the property of
improving the course of diabetes. The chemical composition of many of them has
been studied and biologically active substances that have the ability to reduce the
concentration of glucose in the blood have been extracted. In this sense, the medicinal
plant raw materials of the Ukrainian Carpathians have a significant value for
research, because their effectiveness has been proven by the experience of use over

many centuries.
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VJIK: 615.065:54.061/062:547.712.22:001.8
PO3POBKA YMOB BU3HAUYEHHS TAPOKCETHUHY B BIOJIOTTYHOMY
MATEPIAJII METOJIOM BUCOKOE®EKTHUBHOI
PITMHHOI XPOMATOI' PA®II

Bawpka Cepriii BacuiboBuy,

Hamionanpau#t hapMarieBTUHUHUN YHIBEPCUTET
MiHicTepcTBa OXOPOHH 3710pOB’ sl YKpaiHu

M. XapkiB, YKpaina

Kapnymmuna Csitiiana AHaToJsiiBHa,

K.XIM.H., JOIICHT

YMancekuil HallioHanbHHUM YHIBEPCUTET CaJIIBHUIITBA
M. YMaHb, YKpaiHa

AHoTanisi. BuBueHO pO3pI3HIOIOUY CHOPOMOXKHICTH BITHOCHO IMApOKCETUHY
3arajJbHOMPUUHATHX Yy XIMIKO-TOKCHKOJIOTIYHOMY aHali3l METOMIB 130JIFOBaHHS
JIKapChKUX PEUYOBUH EKCTPAKIIEIO MIJKUCICHOI0 BOAOIO Ta MIJKUCICHUM €TaHOJIOM.
JloBeieHa 31aTHICTh METOIB TOHKOIIAPOBOI XpomaTorpadii, KOJIbOPOBUX PEAKIIii,
Y®-cnektpodoToMeTpii BUSBISTH 1 BU3HAYATH TMAPOKCETUH Y BHUTDKKAX 3
010JIOTIYHOTO MaTepiaidy Tichs iX JOJAaTKOBOI OYMCTKM BiJ CIIBEKCTPAKIIMHUX
€HJIOTEHHUX PEYOBHUH 3a Jomomoror MerodiB ekctpakuli ta THIX. Ortpumani
pe3yJabTaTH MOXYTh OYyTH BHUKOPHCTAHI ISl CYyJOBO-TOKCHUKOJIOTIUHHMX JIOCTITKEHb
010JI0TTYHOTO MaTepialy Ha NPUCYTHICTh NAPOKCETUHY.

KarouoBi ciaoBa: mapokceTuH, OIOJOTIYHUNA Martepiaj, TOHKOIIAPOBa

xpoMmarorpadisi, KOJIbOPOBI peakiiii, BACOKOE(PEKTUBHA pIAMHHA XpoMaTorpadis.

Beryn. ITapokcerun ((3S-tpanc)-3-[(1,3-bensomiokcon-5-igokcn)mernn]-4-(4-
bTopdenin)-ninepuauHy TiIpoXJIOPHUI TeMIriapar) — HOBITHIA aHTUICTIPECAHT, IO
HAJCKUTh JO TPYNH CEICKTUBHHUX 1HTIOITOPIB 3BOPOTHHOTO HEUPOHAIBHOTO
3aXOIUICHHSI cepoToHiHy. Ilpemapar Mae mUpOKe 3aCTOCYBaHHS B MEIWYHIH
MpaKTULl, II0 3yMOBJIEHO BHCOKHM pIBHEM TEpaneBTUYHOI AKTHUBHOCTI Cepel

aHTUJCTIPECAHTIB 3a3HadeHoi (apmakosoriyHoi rpynu [l1]. B meBHMX ymoBax
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MapOKCeTHH MOXKE€ UWHUTH HACTYMHI MOOIYHI e(eKTH: akuTallis, arpecuBHa
MOBE/IIHKA Ta PO3BUTOK CEPOTOHIHOBOTO cUHApoMY [2]. B mitepaTypi HaBeneHO AaHi
IpO BUMNAJAKUA TOCTPUX Ta CMEPTEIbHUX OTPYEHb 3a3HAYCHUM AHTHUICIPECAHTOM.
BwmicT mapokceTuHy y pi3HHUX BUIAIKaX CMEPTEIbHUX OTPYEHb CTAHOBHUB: B MEUIHII
15,3 mr/kr n [3]; 15-113 wmr/kr, 56 mr/kr [4]; B xoBui 54 mr/kr [4]; y BMICTI
nutyHka — 2,5 mr/kr [4].

TakuM yuHOM, pO3poOKa METOMIB XIMIKO-TOKCHKOJIOTTYHOTO aHali3y
MAapOKCETHUHY B OIlOJOTIYHUX O00’€KTax € aKTyaJlbHOI 3ajadero. BaxiuBum
OPUKJIAJHUM  3HAYEHHSM €  BCTAHOBJICHHA  PO3PI3HIOIOUOT  3/1aTHOCTI
3arajJbHONPUMHATHX Yy XIMIKO-TOKCHKOJIOTIYHOMY aHali3l METOMIB 130JFOBAHHS
JKApChKUX pPEUOBMH 3 OloJIoTiyHOrO Mmarepiany (3a BacunbeBoro, Cracom-OTtroO,
KpamapeHkom), 3 SIKUX MMOYMHAIOTH 3arajbHe JOCITIKCHHS.

OmnpanboBaHO METOAMKHM aHalli3y MapoKCeTHMHY B KpOBI Ta IUIa3Mi 3a
JIOTIOMOTOI0 METOAY BHCOKOE(MEKTHUBHOI PIAWHHOI XpomaTorpadii 3 TaHIEMHHUM
Mac-crekrpomMeTpuuHuM  aetekTyBaHHsM  (BEPX-MC-MC) 3  nonepeaHboro
MpOoOOMiATOTOBKOI0O METO/IOM TBepaoda3Hoi eKcTpakiii [S5], piAMHHOI eKcTpakiiii
[6,7], a Takox cmomyueHHs Ta30BOi  Xxpomarorpadii 3  TaHAEMHOIO
Mac-criektpometpiero (PX-MC-MC) 3 nonepeaHiM MPOBEASHHSIM MPOOOIIATOTOBKU
METOJIOM PiJIMHHOT MIKPOEKCTPAKIIii MPU BU3HAYEHH] MAPOKCETUHY Ta JEAKUX THIINX
AHTUACTIPECAHTIB Y IEpUKapAianbHii piiuHi [6].

Merta nociaimkennsi. BctanoBneHHs: €heKTUBHOCTI 130JIFOBAHHS MMAPOKCETUHY
3 OloJOriYHOro  Marepiagy  3a  JIONOMOrOI0  3arajbHONPUUHATHX Y
XIMIKO-TOKCUKOJIOTIYHOMY aHajli3l METOJIB 3 HACTYNHHM AaHaJII30M OTPUMaHUX
EKCTPaKTIB 3a JOMOMOToI ToHKOMapoBoi xpomatorpadii (THIX), kombopoBux
peakuiii ta BEPX — wmeToniB, MO MHUPOKO 3aCTOCOBYIOTHCS y CY4YaCHOMY
CYZOBO-TOKCHKOJIOTTYHOMY aHai3i.

Marepiaau ta meroamu. /o 20 r momenpHOI cyMmini MOApiOHEHOT MEYiHKU
TBAPUHU JOJaBaM 2 MJ BOJHOIO PO3YMHY MApOKCETHUHY, 110 MicTuB 2000 MKr
npenaparty, 3anumanyd Ha 24 roaunu. [lapanenbHO CTaBUIIM «XOJIOCTI» JOCIIIH 3

010JIOT1YHUM MaTEpiaIoM.
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[30;1f0BaHHS MApOKCETHHY 3 TICYIHKH BOJIOIO, TIJKHUCICHOIO KHCIOTOIO
OKCaJaTHOI0, TIPOBOAWIA 3a METOJAOM BacuibeBoi; e€TaHOIOM, TiIKUCICHUM
KHUCIIOTOI0 OKcajaTHOIO — 3a MeTojoM Ctaca-OTTo; BOAOI0, MIJKUCIEHOI KUCIOTOIO
cynbaraoro — 3a merogoMm Kpamapenka. Ilpu mpoBeneHHI MOCHIIKEHbh HABaXKKH
010JIOTIYHOTO OO0 ’€KTYy 3MEHIIYBaIM y TII'STh pa3iB, a o00’€MH OpraHIYHHUX
PO3YMHHHMKIB — YJIB1Ui.

OTtpumaHi TakuM 4YHHOM 3a JOTIOMOTOI0 TIEPENIYEeHUX BHIIEC METO/IIB
130JTFOBaHHSI €KCTpAaKTH 3 OIOJOTIYHOI MAaTpHIll MICTWJIM 3HAYHy KUIBKICTh
EHJOTEHHUX CITIBEKCTPAKTUBHUX JTOMIIIOK, SKi BUIAISIIN 32 JOTIOMOTOIO J0/IaTKOBOT
€KCTPAKIIIHOI OYMCTKHU 3 BUKOPUCTAHHSM PIIMHHO-PIIMHHOI €KCTPAKIIII.

BusiBineHHs mapokceTnHy B ekcTpakrax 3a MeronoMm TIIX npoBoawnu 3
BUKOpUCTaHHAM Xpomarorpadiunux twractuHok Merk Silica gel 60 Fjysy (po3mip
10x20 cm). Bim 10 mo 30 wmu xJI0poOpMHOI BHUTSDKKH BHUIIAPOBYBAIH  JIO
MiHiMasibHOTO 00°emy (0,05 ™M) 1 HaHOCWIM B OJIHY TOYKY Ha JIHIIO CTapTy
xpomatorpadiunoi miactuHku. Ha BigcTtaHi 2 ¢M BiJl BKa3aHOI TOYKHM HAHOCUIIU
METaHOJIbHUI PO3YMH «CBiJIKa» MApOKCETUHY (5 MKr y mpoli). Y TpeTi TOUKY
HaHocusii 10 MJI BUIMAPEHOI BUTSKKH, OJCPKAHOI Yy «XOJOCTOMY» JOCHIAIL.
XpomaTtorpamM pO3BUBAJIM TOCHIIOBHO 3 BUKOPUCTAHHSM JBOX CHUCTEM PYXOMHX
PO3YMHHUKIB: 1) XJopodopm (IIpH IbOMY TUISIMH TIpenapaTy 3aJUIIaliCh Ha CTapTi,
a JOMIIIKM MEPEeBAXXHO MIrpyBalu 10 JiHIT (iHIiNIy) 1 2) eTunalerar—MeTaHOI—
amoHito riapokcun 25% pozuun (85:10:5). Ilicis nporo miacCTUHKYA BUCYIIYBaJId Ha
MOBITP1 1 TPOSIBISLIM 3a JomoMororo peaktuBa Jlparenmopda y momudikaiii 3a
Myn’e (KOBTOTapsiuMii KOJIIp IUISIM MapOKCETHHY Ha KOBTOMY (DOHI; UyTIMBICTb
BUSIBJICHHS TMapokceTuHy ckiagana 0,5 wMir mnpemapary y 1po6i). Ilmavum
MapOKCETUHY, BUJIICHOTO 3 TIEUIHKHU, Ta «CBIJKa» MAapOKCETHHY 3a BeIWYMHAMH Ry
CHIBMAJAMM Ta CTAHOBWJIM Yy HaBEJCHIM BHIE CUCTEMI PYXOMHX POZYMHHHKIB
0,42+0,04. BUTSKKH 3 «XOJOCTHUX» JOCHIAIB HE [aBajid IUIIM 31 BKa3aHUMU
3Ha4YCHHAMH Rs.

[Ipu BUSBIICHHI MAPOKCETHHY Y BUTSKKAX 3a JOTMIOMOTO0 KOJIBOPOBUX PEaKIIiit

BUKOPUCTOBYBAJIM  KHUCJIOTH:  Cyib(paTHy  KOHIEHTpOBaHYy  (CIOCTepiraiu
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TEMHO-3eJieHe 3a0apBiieHHs, 4yTauBicTh 6,0 MKr mpemapary B mpoOi) Ta HITpaTHY
KOHIICHTPOBaHY (CTOCTEpiraii KOpUYHEBE 3a0apBJICHHS, IO 3HUKAE, YYTIUBICTH
3,0 Mkr mipenapaty B 1po06i), peaktuBu Jlibepmana (poxkeBo-dioneToBe 3a0apBICHHS,
0 TEePeXOaUTh Ha KOpWYHeBe, dyTiauBicTh 1,0 Mkr B mpoOi), ManneniHa
(poxeBo-(iosieToBe 3a0apBiICHHs, IO MEPEXOAUTh HA CHHE, YyTIuBICTH 1,0 MKT
npenapaty B mpo0i), @peae (poxeBo-diosieToBe 3a0apBiCHHs, 110 NMEPEXOJUTh Ha
3enmeHe, yymmBicTh 0,5 MKr B mpo6i), Mapki (5koBTe 3a0apBJCHHS, UYTIWBICTH
1,0 mxr B npo61) Ta Epamana (poxkeBo-dioneToBe 3ad0apBIIeHHS, 110 MEPEXOAUTh Ha
Oype, a MOTIM Ha >XOBTE, 4yThHuBicTh 3,0 MKr B mpoOi). [lapanensHo mpoBoaMIN
KOHTPOJIbHI  JIOCIIAM 31 CTaHJAAPTHUM pPO3YMHOM NApPOKCETHHY B METaHOII
(10 MKr/mMi1) Ta BUTSDKKOIO 3 «XOJIOCTOTO» JOCTITY.

Jns ineHTr@ikamii Ta KUIbKICHOTO BH3HAUYEHHS MAPOKCETHHY B BUTSKKAX
Meto0M BEPX BUKOpUCTOBYBaM KOJIOHKY PO3MipoM 2x75 MM 3 00epHEHOI0 (ha3010
Cig; emoent A: 0,2 M nepxiopar niTiro—0,005 M nepxiopHa Kuciorta, eatoeHT b:
AllETOHITPUJI, PEKUM €JTI0I0BaHHA — rpajiieHTHUH (B 5% b 1o 100% b 3a 4x8, 100%
b npotsirom 3xB); mBUAKICTH oAyl entoeHTa 100 MKII/XB; TeMIiepaTypa TepMocTaTa
Kook  40°C; nmeTrekTop  MYJIbTUXBWIBOBHH Y ®D-crieKTpohOTOMETpUYHUM.
JleTekTyBaHHS MPOBOAWIM HpHu 8 MoBxkHHAX XBWib: 210, 220, 230, 240, 250, 260,
280, 300 M.

[nentudikaiirto MapoOKCETUHY, BHAUICHOTO 3 MOJIETBHUX TMPOo0 TEHIHKH,
3M1MCHIOBAIM 3a yacoM yTpumyBaHHs (1g=22,05+0,09 xB, RSD=0,19%, £=0,47%,
P=95%, v=2) (puc. 1) i cmekTpanbHHUMH XapakTepuctukamu R=S;/S;1, sKi mpu
3a3HAYEHUX BHIIE JIOBKMHAX XBWIb cTaHoBMIM BignmosigHo 0,261+0,001;
0,226+0,001; 0,218+0,001; 0,083+0,001; 0,054+0,001; 0,129+0,001; 0,230+0,001.

KinbkicHe BHW3HA4YEHHS TMMAPOKCETUHY TMPOBOAUIU TPU Amx=290 HM 3a
3QJIEKHICTIO TUIOLII MIKY Bia KoHUeHTpatii (Mkr/mui). Ilonepeanro OyB BHBUEHMI
Y®-cnektp abcopOIlii MapOKCETUHY B METAHOJI, SKUH MaB TPU CMYTH TOTJIWHAHHS
npy DoBXKHHAX XBHIb 233+2 (A'1=88,0), 265+2 (A1,=29,0) ta 29342 1M (A',=90,0).
Jlnst moOynoBu kanmiOpyBalibHOTO rpadika rotyBanu craHaaptHuid po3uuH (CP)

nuisixoM po3urHeHHs (0,00570 r mapokceTHuHy TiIpOXJIOPUAY TEeMUTIApary, 110 B
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nepepaxyHky Bignosigae 0,00500 T mapokceTHHY-OCHOBH, B METAHOJI1 B MIpHii K001
MmictkicTio 50,00 mur (otpumano CP 3 konmentparitiero 100,0 MKT/MIT mapoKceTHHY-
ocHoBM). ['oTyBasin BiciM poOoumx cranaaptHux po3uuHiB (PCP) y nianasoni
koHnentpariii 3—100 mxr/mn, mis msoro 0,30; 0,50; 1,00; 2,00; 3,00; 4,00; 7,00 ta
80 mu1 CP BHOCHIHN 10 MipHHMX K010 MicTKicTIO 10 MJI Ta I0BOJAWIN 00’ €MHU PO3UHHIB
710 TIO3HAYKW METaHOJIOM; KOHIIEHTpaIlisl MapokceTHHY B oTpuMaHux PCP cranoBumia
Binmosinuo 3,0; 5,0; 10,0; 20,0; 30,0; 40,0; 70,0 ta 80,0 mxr/mn. KaniOpyBaibamii
rpadik ommcyBaBcsi piBHsHHSM Y=7,25x10™x. JliHifinicTs cmocTepiraam B Mexax
KoHIeHTpamii mnapokcetuny 3,0-100 wmxr/mu; LOD  cranoBuB 0,8 MKr/min
(LOD=3,35,%b), LOQ cranoBuB 2,4 wmkr/mn (LOQ=10S,%/b). IIpaBmibHICTH
po3pobiieHOi MeTonuku ckimanana 97,8% B 00yacTi HUBBKUX KOHIIGHTpaIii
(RSD=2,1%), 101,9% B obnacTi cepennix konuenrpamiii (RSD=1,1%) ta 100,0% B

obmacTi Bucokux koHtentpariit (RSD=0,4%) mocmimKkyBaHOTO TIpemapary.
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Puc. 1. TunmoBa xpomarorpama eJjir0aTiB 3 XpoMaTorpam,

10 MICTHJIM MAPOKCETHH

Pe3ynpTaT KUIBKICHOTO BHM3HAa4YeHHs MapokceTuHy wmetonoM BEPX B
€KCTpaKTax 3 MOJEIbHUX Npo0 TMEYIHKM TMpUd BUAUIGHHI 3a JOMNOMOTOIO
3araJlbHONPUMHATUX Y XIMIKO-TOKCHUKOJIOTIYHOMY aHalli3l METOMAIB 130JIFOBaHHS

HaBesieHo y Taou. 1.
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Taoauusa 1
Pe3ysibTaTu BU3HAYEHHS NapokceTuHy MetoaoM BEPX, Buainenoro 3

NMeYiHKM 3araJJbHIMHI METOaMH i30,1I0BaHHS (CepeaHe 3 I ATH BU3HAYEHbD)

Jonano mapokceTuHy Bunineno
Mertop i301r0BaHHS 10 20 T IeYiHKH, MKT MMAPOKCETHHY Mertponoriuni
MKT % XapaKTEPUCTUKH
HacroroBanss 3 Boioro, 440 22 )_( -1
i IKHACIICHOO KHCIOTOI0 420 21 o
OKCaJaTHOIO (METO 360 18 S$=23
BacunbeBoi) 2000 S-=10
460 23 x 7
0 i AX =3,¢=14
HacroroBaHHs 3 eTaHOIIOM, 160 8 )_( _
IiIKMCIICHUM KHCJIOTOO 140 7 o 8
okcanatHoro (Metox Craca- 2000 160 8 S=07
Orro) 180 9 S v =03
160 8 —
AX =1;¢=13
HacToroBauHs 3 BOJI0I0, 220 11 )_( — 19
i KHCIEHOI0 KUCIOTO0 240 12 i
CyIb(aTHOO (METOx 220 11 5=08
Kpamapenka) 2000 260 13 S} =0,3
260 13 —
AX =1
£=8

PesyabTtatn Ta ix oOropopenHs. Ilpu 130710BaHHI TApOKCETUHY 3
010JI0TIYHOTO Matepiany OyJi0 BCTAHOBJIEHO, IO MICJs BUKOPUCTAHHS 3arajlbHUX
METO/IB OTpUMaHi 010JIOT14HI €KCTPaKTH BMIIIYBAJIM 3HAYHY KIJIbKICTh JOMIIIOK, SIKI
3aBaXaJId TMOJANIBIIOMY BHUSIBJIEHHIO Ta KUIbKICHOMY BHU3HAQUYEHHIO JOCIIIKYBAHOI
JiKapCchKOi pedoBWHU. EnfoaTd, OoTpuMaHl HaBEACHHWMHM BHIIE METOJaMH, MICTHIIN
MEeBHY KUIbKICTh CYMYTHIX JOMIIIOK, SIKI BUAAISJIA 32 JOMOMOTOI J0JIaTKOBOT
EKCTPAKIIIMHOT OYHCTKH.

Hamu monepennbo Oyino BCTaHOBIEHO, IO 3 Kucioro cepeposuma (pH 2)
MAapOKCEeTUH Yy HaWMEHIIIA MIpl EKCTParyeTbCs JIETUIIOBUM €TepoM (CTYIIIHb
OJTHOPa30BOi eKCTpakiii ckiamae Omm3bko 2%). BkazaHa pedoBrHA y HaWOIBIIMX
KUIBKOCTSIX €KCTParyeThes XJ1opohopMoM 3 sykHoro cepenosuiia npu pH 8—10, mpu
[IbOMY CTYIiHb eKCTpakiii ckianae Bix 93 no 98%. Takum umHOM, M BUAAICHHS
CIIBEKCTPAKTUBHUX PEUYOBUH 3 OIOJOTIYHOTO Marepiany HaWOIbI TPUIATHUM
eKCTpareHToM € nietusioBud etep npu pH 2. Jlig 130710BaHHS MapOKCETUHY 3

010JI0TIYHOTO MaTepialy MOro JOIUIBHO E€KCTparyBaiu XJOpohOpMOM 3 JTY>KHOTO
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cepenosuia npu pH 8-10. 3 MeToro BuAaneHHs AOMIIIOK XJIOPO(OPMHI €KCTPAKTU
nepeHocw i 10 (aphopoBOi YalIKK, BUMAPOBYBAIW I1X Ha BOJASHIA OaHl mpu
temriepatypi He Buie HiK 40°C. Ilotim g0 cyxoro 3anumky y dhapdoposiit yamii
gomaBamu 20 mu 0,1 M po3umHYy KHCIOTH XJOPHAHOI, BMICT YallKU PETEIHHO
nepeMillyBajiv, IEPEHOCUIN 10 AUTHIIBHOI MKW 1 KUCIMK po3urH 1814l (1o 10 mu)
300BTYBaJIM 3 JIETUJIOBHUM €TEpPOM, BiJIKuJarouu a3y OpraHiuHOro PO3YMHHHUKA.
[Ticas mporo Kuciawii BOAHUN 3anumiok miamyroByBanu 10 % po3unHOM HaTpii
rigpokcuny a0 pH 9 1 Tpudi excTparyBaiu napokceTuH xsuopodopmom mo 10 mi
KOXXHOTO pazy. XiopodopMHi BUTSKKH (uibTpyBamu yepe3d ¢iaptp 3 0,5 T
0e3BOJIHOr0 HaTpid cyibdaTy A0 MipHOI KOJOM MICTKICTIO 50 MJI 1 JOBOAMIM JO
nozHauku  xysopopopmom. OTpuMaHi TakKUM YHUHOM  OYMIIEHI EKCTPaKTH
BUKOPHCTOBYBAJIM JIJIS BUSIBJICHHS B HUX MMapokceTuHy metomamu TIIX, kompopoBux
peakiiit Ta BEPX. Pe3ynbratu KiUTbKICHOTO BU3HAYEHHS MTAPOKCETUHY, BUIJICHOTO 3
neyiHku 3a metojamMu BacuibeBoi, Craca-Otro, Kpamapenka, HaBe/leHI B TaOIMIIL.
Sk BUAHO, 32 TOMOMOTI'0I0 3aMPOMOHOBAHUX METOJUK 3 MEUIHKU MOMJIMBO BUILIUTH
21£3%, 8+1%, 12+1% napokceTuHy, BiAMOBIIHO.

BucHoBku. BuBueHO pO3PI3HIOIYY CHPOMOXKHICTH BIHOCHO MAapPOKCETUHY
3araJbHOMPUUHATHX Yy XIMIKO-TOKCHKOJIOTIYHOMY aHali31 METOMIB 130JIFOBaHHS
JiKapchkux pedoBuH 3a BacuibeBoto, Cracom-Otto, KpamapeHkom, siki J03BOJIAIN
BUAUIMTH, BiANOBIAHO, 214+3%, 8+1%, 12+1% nociimpkyeMoro aHTHICHpPECAHTA.
JloBeieHa 31aTHICTh METOJIB TOHKOIIAPOBOI XpomaTorpadii, KOJTbOPOBUX PEAKIIii,
Y®-cnektpooTOMETpii BUSBIATH 1 BU3HAYATH TMAPOKCETUH Y BUTKKAX 3
010JIOTIYHOTO MaTepiaidy IicHs iX JOJATKOBOI OYMCTKHM BiJ CHIBEKCTPAKIIMHUX
EHJOTEHHUX PEYOBUH 3a JomoMoror MetodiB ekctpakiii ta THIX. Orpumani
pe3yJabTaTh MOXYTh OYyTH BUKOPHCTAHI JJISI CYJIOBO-TOKCHUKOJOTTUHHMX JOCTIIKEHb
010JI0TIYHOTO MaTepialy Ha MPUCYTHICTh TAPOKCETUHY.
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CHEMICAL SCIENCES

VIK 10167
MMOJYYEHUE Y NOATBEPKJIEHUE CTPYKTYPBI
®U3NKO-XUMUYECKUMH METOJIAMA MOHOMEPA—2-
XJOP®EHOKCHUKAPEOHWI-1-(n-BUHUJIGEHIT) IMKJIONPONTAHA

Barup3aae I'yiay Axmen orJibl,

K.X.H., JOLICHT

Caapirosa AnbBuHa UcKpsiOUH KBI3bI,
ACCHCTEHT

A3zepOaiiKaHCKU METMIMHCKUI YHUBEPCUTET
r. baky, Azepbaiimxan

AnHoTtanusi: CTpoeHHE, CHHTE3UPOBAHHOTO B YETHIPE CTAINSIX, MOHOMEpA - 2-
xJ10pheHOKCUKapOOHMIT-1-(TT-BUHIII(DSHIIT) [TUKIIONPOIIaHa TTOATBEPKIACHO METOIaMHU
(UBUKO-XUMHUUECKOTO aHaliu3a W JIOKa3aHO, YTO UHMKJIOMPOIAHOBOE KOJIBIIO
CTaOMJIBHO TPUCYCTBYET B €0 COCTaBE. DTO CBHJETEILCTBYET O TOM, UYTO PEaKIIUU
MOJIy4YeHUS] KaK CcamMoro MOHOMEpa, TaK M COCIMHEHHM, OOpa3ylouuxcsi Ha
MIPOMEKYTOUHBIX CTAIUSAX TIPU €ro CHHTE3E, MPOXOAMWIA B JOCTATOYHO MSITKHX
YCJIOBHSIX, TO €CTh HE PAa3pbhIBAJICS HANPSHKEHHBINA [TUKJIONPONAHOBBIN UK. [leneBoi
MOHOMEpP M TPHU €r0 CHHTE3€ MPOMEKYTOUHBIE COCIUHEHHSI MMEIOT COOCTBEHHBIC
(MBUKO-XUMHYECKUE XapaKTEPUCTUKH.

KiroueBble cjioBa: mapa-TUBUHWIOCH30J, ATHJAMA30aIeTaT, JUITHUIOBHIN
a¢up, 1-(2-3TokcukapOoHwI)IHKIoNponuiIcTupon, KX, MeToapl CHeKTpalbHOTO

ananuza (MUK u AMP), 2-xnmopdenokcukapOonu-1-(m-BuHMIGEHUT ) IUKIONPOTIaH.

Beenenmne. Ha coBpeMeHHOM 3Tane pa3BUTHS XMMHUU BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUM M IOJUMEPHBIX MATEPUAIOB 0CO0OE€ BHUMAHME YAENAETCS CO3JaHUIO

MaTepHaioB, CIOCOOHBIX TMPOSBIATH OJHOBPEMEHHO HECKOJIBKO CHEeIU(PUIECKUX
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CBOWMCTB, TaKMX KaK TOBBIMICHHAS aJre3us, MOPO30CTOHKOCTh, CIOCOOHOCTh K
00pa30BaHUIO TPEXMEPHOU CETHYATOU CTPYKTYPhI B PE3yJbTaTe BO3JCHCTBUSI HA HUX
Y®-nyyamu win 3MeKTpOHHBIM mydykoM [1, c. 3]. Cpeau OrpoMHOro KoJIM4YECTBa
MOJIMMEPOB MaKpOMOJIEKYJIbI, coJiepKallne PEaKIIMOHHOCTIOCOOHBIE
(GyHKUMOHANIBHBIE TPYNNbl, 3aHUMAIOT OTAEIbHOE MecTo. [l  cosmaHus
(YHKIMOHAJIBHBIX MOJMMEPOB HAUOOJIEEe MEPCIEKTUBHBIM SIBISIETCS CHHTE3 HOBBIX
(YHKIIMOHATHLHO3aMEIIEHHBIX BUHWJIOBBIX MOHOMEPOB W UX IOJIUMEPH3AIUS
OOILIEPUHATHIMA CIIOCOOAMH, a TaKXKE COMOJMMEPHU3ALMs C IPYTUMU BUHUIOBBIMU
MoHoMepamu. OcoOblii HHTEpEC B KadyeCTBE HOBBIX MOHOMEPOB MPEACTAaBISIOT
(yHKIIMOHATFHO3AMEIICHHBIET-IUKJIONPONUICTUPOJIBI [1, c. 3], peruocenekTuBHAs
MOJIUMEPHU3AIUS KOTOPBIX MPUBOJUT K TOJYYEHHUIO (DYHKIIMOHAIBbHO3aMEIEHHBIX
MOJIUCTUPOJIOB.

[TposiBiIsieMblii MHTEpPEC K TakuM MOHOMepaMm [2, ¢. 87; 3, c. 101 u 4, c. 184]
00yCJIOBJICH TEM, YTO MOJYYCHHBIC HAa UX OCHOBE ToMmo [5, c. 153 u 6, ¢. 91]- u
comoymmMepsl [7, c. 83; 8, ¢. 2030 u 9, c¢. 262] ¢ BBICOKMMHU 3KCILUTyaTallHOHHBIMU
coricteamu [10, c¢. 845 u 11, c. 304] Moryr ObITh YCHENIHO IMPUMEHEHBI B
PaIOdIEKTPOHUKE, rosiorpadyu, MEIUIIMHE, MUKPOIJIEKTPOHUKE U APYTUX 00JACTIX
TEXHUKU. BpllenpuBeeHHOE CBHUIETEILCTBYET O TOM, 4YTO pa3paboTka
(G (PEKTUBHBIX METOJOB CHHTE3a TMOJUMEPOB C (PYHKIIMOHAIBHO-aKTHBHBIMHU
IPYIIaMU SIBJISIETCSl OTHOM U3 aKTyaJbHBIX MPOOJIeM MoIuMepHOi xumud [1, c. 4].

B mpenpiaymmx coobmenusx [12, c. 48; 13, ¢. 60: 14, c. 69;15, c. 36] Obun
MOJIYYEHbl Pa3JIMYHBbIE I[TUKJIOMPOMAHCOAEPIKAIME MOHOMEpPHI M TIOCKOJBKY BCE
CTaJud MX CHHTE3a TMPOBOJUIUCH B MSTKUX YCJIOBUSX, HaNpPsHKEHHBIN
LUKJIOMPONAHOBBIN UK OCTABAJICS B COCTABE MOHOMEPOB HEMTOBPEKIECHHBIM.

Heabo nanHoil padoThl sBIAETCS CHHTE3 2-XJIOppeHOKCUKapOOHMII-1-(11-
BUHWI()ECHII ) ITUKIIOTIPOTIaHa u MOATBEPKIACHUE ero CTPYKTYpBbI
(OUBUKO-XUMUUECKIMU METOJaMH, KOTOPBI B JadbHEUIIEM WCIONB3YeTCS IS
MOJTyYeHHs] TOMO- U conojauMepoB. CHUHTE3 3TOr0 MOHOMEpa COCTOUT U3 4 CTaaui,
TOYHEE MPOXOAMT Yepe3 CTAAUU NOIYYEHHUs IIPOMEXYTOUHBIX coeaqnHeHul A, b u B

(cM. cxemy).
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Cxema CHHTE3a MOHOMEpA

CH=CH, CH=CH, CH=CH, CH=CH, 5{ CH=CH,

: 0 cusO. [~ H SOCI . c

M + N.CH- 2~ Cus N MNaC ‘ 1 I .

\_J| TN (.K ( ) —_—— — |

OC;Hs U‘
| | | 1]
CH=CH, CH—CH-CO,C;Hs CH—CH-COOH C\E{—L‘E[—CCJCI CH—CH-COCH,(Cl
hY
CH, CH, CH, CH.,

Marepuanbl U MeToabl. Peakuy npoBOIWIM HA OCHOBE CBEKEOTTOHHOTO
n-AuBUHUIOEH3011a, 6e3BogHOr0 CuSO,, IeHTaHa, THAPOXWHOHA, dTUIIANA30aIeTaTa,
NaOH, Ttuonmnxjopuga u mnapa-xjopdeHona.Jljis  omnpeneneHuss CTPOSHUs
MTOJTYYE€HHOTO LEJIEBOT0O MOHOMEpa — 2-xnopdenokcukapOoHmiI-1-(1-
BUHWI(EHWI)IUKJIONPONaHa — MPUMEHSI KaK Ta30’KUJIKOCTHYIO XpomaTorpaduto
(I'’KX), Tak 1 MeTo/1bl ClIEKTpaIbHOTO aHanu3a, a uMeHHo K- u SIMP-cniektpsl.

PesyabTarsl U o0cy:K/IeHue. s CUHTE3a napa-(2-
ATOKCUKAPOOHIIT)[IUKIIOTPOIUIICTUPOJa (BEIIECTBO A Ha CXEMe) B3auMMOJICHCTBHE
napa-IuBUHWIOCH30Jla C  3TUAMA30aleTaToM (B MPUCYTCTBUU  OE3BOJHOTO
katanuzaropa CuSQO,) mpoBOAAT cieayromuM odpa3oM. B Tpexropiyio 2-1UTpoByrO
KOJIOy, CHA0XXEHHYI0 OOpaTHBIM XOJIOJWIHHHUKOM, MEXaHHYECKON MeEIIaIKoMH,
KamneJabHUILIEM W COEIUHEHHOW K razoMerpy mnomemarT 1 r 6e3BogHoro CuSOy,
4.0 Mot  CBEXETIEpeTHAHHOTO T-auBUHWIOeH30/ma, 200 M mentana u 0.4 T
rugpoxuHoHa. CHavasa Koy0y MpoayBarOT ra3000pa3HbIM a30TOM, 3aT€M HarpeBaroT
Ha BoJgHOM Oane npu Temneparype 60°C u nodasistor no xamisMm 118 1 (2.0 Mosb)
ATWIIIMA30alleTaTa B Te4YeHHE 3-4 4YacoB MpHU MEpEeMEIIMBaHUM, W HaOmonas 3a
BBIJICJICHHEM Ta3000pa3HOTO a30Ta, CIeAsT 3a xoaoM peakiuu. [locie moGapieHus
BCEl MacChl HTWIAMA30alleTaTa PEAKIMOHHYI0 CMECh HarpeBaloT NpU ITOH
TeMnepaTrype okosio 1.5 4acoB 0 MOJMHOTO OTIEIEHUS a30Ta. 3aTeM MPOJIYKThI
peaKIuy OXJIAXKIAIOT 1O KOMHATHOW TEMIIEpaTyphl U OTOMPAIOT MPOOKI JI aHaIu3a
[KX. 13 peakinOHHON CMECH NMPU HOPMAJIBHOM JaBJICHUHM OTTOHSIIOT MEHTaH, a M0l
BaKyyMOM TIEPETOHSIOT HM30BITOYHOE KOJWYECTBO TN-AUBUHWIOCH30Ja, BBIICISIOT
napa-(2-3TOKCHUKapOOHMI ) [IUKJIOMPOUICTUPOJIBHYIO (PPAKIMIO B BUAC CMECH JBYX
reOMETPUUYECKMX HM30MEPOB, BBIXOJ KOTOpoul coctaBuia ~92 %. Ilokazarenu sToi
dpaximu  cregyromme; Tgn=122-125°C (mpuz 1 MM p.cr.), d2°=1.051 r/em?,
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n%o =1.5320, MRp(naiigeno/Beruucieno) = 63.10/63.17, saeMEHTHBIH aHAIN3

(maitneno/Beruuncieno, %): C =77.19/77.78, H=7.35/7.41.

OOpazoBaBiieecss Ha HaYaJIbHOW CTaJUM CJIOXHOM 3dupHON mnpupooi
BEIIECTBO A MPEBPAIIAETCS B COOTBETCTBYIOIIYIO KUCTOTY (BemiecTBo b Ha cxeme) ¢
BBIX0ZIOM 95% mipu peakruu ombuieHus ¢ NaOH. Tomydyennas kuciora pearupyer ¢
tuoHmwixsopunoM (SOCI,) ¢ oOpa3oBanueM xjopanruapuaa (Bemectso B Ha cxeme),
KOTOpPBI, B CBOIO OYepeab, C N-XJIOPPEHOJIOM MaeT IIeJIeBOM MOHOMEp—2-
xJstoppeHokcnkapOoHmI-1-(T-BUHUIGHIT)ITUKIoporan (BemecTBo I Ha cxeme).
Bemecto I', T.e. 11e51€BOM MOHOMED, CHHTE3UPYIOT CeAYIOIUM 00pa3om. s aToro
B TpEXropiiyto koady emkoctbio 0.5 1, CHaOKEHHYI0O MEXaHWYECKOW MEIIaIKOMH,
TEPMOMETPOM, KaNEIbHUIION U OOpaTHBIN XOJOAWJIBHUKOM, pacTBopsuin 12.85 r
(0.1 monp) m-xsopperona B 150 MII ITHIMETHIIKETOHE M ITOJYYCHHYIO CMECh
oxnaxmaarot 10 0°C. 3arem 20.65 r (0.1 momnb) BemecTBo B 100aBIsian Mo KarmsiMm K
30 M 3TUAMETUIKETOHa B TedueHWe 30 MUHYT MpU OXJAXICHUU JBIOM U
HETPEPHIBHOM NEepeMENIMBaHUU. B KOHIIEPEAKIIMOHHYIO CMECh MEPEMENIUBAIIA TIPU
0°C B Teuenue 30 MUHYT U NpU KOMHATHOU Temriepatype — 20 MunyT. [lonyueHHyro
Maccy OKCTparupyroT sdupom u 3dupHbii pacTtBop mTpoMbIBalOT 0,5%-HbIM
pactBopoM NaOH n nucTHIIMPOBaHHOM BOJOM U1 yAAIEHUS HENPOPEArupoBaBIIEh
gacTu. OQupHbi cinoil cymunu Hajg 0e3BoaHbIM  NapSO,, a  ocTaBIIyOCS
OpraHuYecKyro (Ppaxkiuio OTrOHSUIM B Bakyyme U coOupanu. Beixoa moHomepa T,
MOJIYYEHHOTO B BUJIE€ OCHOBHOTO MPOYKTA, COCTABISUT 86%, U €ro mokaszaTesiu ObLUIn
creayromuMi: Ty =188-190°C (mpu 1 mm p.ct.), d2°=1.19 r/em®, nZ® = 1.55, MRy
(naiimeno/Berunciieno) = 85.33/ 85.90, snemeHTHBIN aHanM3 (HaWIEHO/BBIYUCIICHO,
%): C=72.29/72.36, H = 5.06/5.03, CI, % = 11.94/11.89.

Kak BHIHO U3 cXeMbl W pE3yJbTAaTOB OIBITOB, MPOBEACHHBIX B MSTKUX
YCJIOBUSIX, 00Opa3oBaHue IUKIOMPONAaHOBOTO KOJIbIIa, HECMOTPS Ha €ro HanpsuKeHUeE,
MPOUCXOAUT 34 CYET pas3pbiBa BBICOKOIOISAPU3YEMONW JIBOMHOM CBSI3M OJHOTO
BUHWJIBHOTO OCTaTKa T-IUBUHIIOCH30J1a, MPHUCYTCTBYIOIIETO B COCTaBE Kak
MPOMEXYTOUHBIX MPOJAYKTOB, TaK U IEJIEBOTO MoOHoMepa. JleHCTBUTEIBHO 10

MMOJIPU3YyCMOCTH Tt-CBA3b 3HAUYUTCIIBHO IIPEBOCXOIUT C G-CBA3b, TdK KaK MAaKCUMYM
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ANEKTPOHHON TJIOTHOCTH T-CBSI3M PACMOJIAraeTCsl Jajibllie OT CBSI3bIBAEMBIX JIEP.
[TonsipuzyeMocTb, OMpeAeisieTcs MOABUKHOCTBIO DJJIEKTPOHOB. JIEKTPOHBI TEM
MOJBMIKHEE, YeM Jajbllle OHM Haxoaarcs oT sjaep. [lomspuzyemocTh B OOJIBIICH
CTENICHU, YeM IOJISPHOCTh, OMPECIIET PEAKIMOHHYIO CIOCOOHOCTh MOJIEKYN IO
OTHOUIIEHUIO K OJISIPHBIM peareHTam [ 16, c. 33].

Uto KacaeTcsi HaNpsOKEHHUS HUKJIOMPOIIAHOBOTO ITMKIIA, TO Ba)KHO OTMETHUTb,
YTO TPEX- U YETHIPEXWICHHBIC UKl (MaJble IUKJIbI), SIBJISSICh HACBHIIIICHHBIMH, TEM
HE MEHEee, PE3KO OTIMYAIOTCS OT BCEX OCTABHBIX MPEACIIBHBIX YIieBOA0POI0B. Tak
kak BajieHTHbIE yribl C—C—C B IUKIONPONAHE 3HAYUTEILHO MEHbIIE HOPMaIbHOTO
TeTpasapudeckoro yrma 109°28', CBOMCTBEHHOrO SP -rHOPHAM30BAHHOMY ATOMY
yriepojaa. JIeMCTBUTENbHO, OTKJIOHEHHME OT HOPMAaJbHOI'O BAJEHTHOTO yria B
uKiIonponane cocrabisieT 49°28', yTo BBI3BIBAET B IMKIJIE OOJBIIOE YIJIOBOE

HarpsokeHue o (puc.l). PaccuutsiBaercs, uro C—C B mMKIONponaHe 00pa30BaHbI

109°28' - 60°
o = ———— = 24°44'
60° 2
109¢28°
Puc. 1. VIJioBoe HapsizKeHHe
B IHKJOINPOIIAHC

nepekpsiBatneM SP>-AO He 1o ocH (KaKk B 6-CBSI3H), a MO HEKOTOPBIM YIIIOM,
TaK KaK BAJCHTHBIA YroJl MO KBAHTOBOXMMHYECKUM pacue€TaM HE MOXET ObITh
Menblle 90°. Takue CBsSI3M Ha3bIBAIOT OAaHAHOBBIMU WJIM T-CBsi3aMH  (pHC.2).
Bcenencteue menee 3(pheKTUBHOTO TEPEKPHIBAHMS ATOMHBIX OpOMTAJICH T-CBS3H
3HauUMTENbHO cinabee o-cBsizeidl. [lo cBoeMy XxapakTepy T-CBSI3M  SIBJISIIOTCA

IIPOMCIKYTOYHBIMU MCKIY G- U TT-

Puc. 2. B nHKJIoNIpOoIaHe
"gaHaHOBLIC' HJIH T-CBS3H

CBSI3SIMH, TIOATOMY LIMKJIONPOIIAH B HEKOTOPBIX PEAKLUAX MPU KECTKHUX

YCIIOBUAX ITPOABIIACT CBOMCTBA HCHACBIIIICHHBIX COG)IHHCHHﬁ, 4TO CBHUIACTCIBCTBYCT
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O HANpsHKEHHOCTH TPEXWICHHOTO IMKJIA, OJHAKO B 00Jee MITKUX YCIOBHSIX
MIPOTEKAET PEaKIUs PAJIUKAIBHOIO 3aMEIICHUS C COXPAHEHUEM LIMKJIA.

C nomomibto MeTo10B criekTpasibHoro ananusa (UK u SIMP) ycranosneHo, 4o
Ha BCEX JTHX CTAaauAX 3a CYET MSTKOrO BbIOOpA YCJIOBHI NpPAKTUYECKH HE
o0pa3yroTcs MoOOYHbIE MPOAYKTHI C IPYTUMU peakuusMu. MHbIMH crioBaMu, B XO€
peakiMM 1eNb JOCTUTANACh TOJBKO 32 CYET M3MEHEHUS (PYHKIIMOHAJIBHBIX TPYIII.
[Tpu CUHTE3€ 1[EJIEBOTO MOHOMEpa 2-xnophenokcukapoonui-1-(1-
BUHUJI(ESHUI)IIUKIIONPONaHa  KOJIMYECTBO  CTEPEOU30OMEPOB  IMPAKTUYECKU  HE
Mensgercs. U3 pesynpratroB QMX M CHEKTpaJIbHOIO aHaidW3a BUIHO, YTO 3TO
COCIMHEHHE JCHCTBUTENBHO MPEACTaBIsAeT CcOOOM cMech JBYX LHUC- H
TpaHC-TeOMETpUUECKUX N30MepoB. Ha ocHoBanuu ananmnza QMX ycTaHOBIIEHO, YTO
COOTHOIIIEHHE CHUHTE3UPOBAHHBIX IUC:TPAHC F€OMETPUYECKHX HM30MEPOB MOHOMEPA
cocraBisier 32:68. Otrcroma MOXHO CJelaTh BBIBOJ, 4YTO KOH(UTYpaIMOHHBIC
MIPEBPAILECHUS B ACHCTBUTEIBHOCTH HE IPOUCXOIAT MIPU XUMUYECKUX PEAKLIUSIX.

beumn cuarelt K- (puc.3) u SAMP-cnexktpsl (puc.4) sToro MoHoMepa u
ompeseIeHa ero CTpykTypa. Ilomocsl mormomenus mpu 1635 em™ u 1035 cv™ B
MOJIEKYJIE 3TOr0 MOHOMEpa CBUJIETEIbCTBYIOT O HAJUYMM COOTBETCTBEHHO
BUHWIBHOM TPYNIIbI U LUKJIONPOIAHOBOrO KOJblA. Takke mojioca MOTJIONIEHUs MpU
675 cm™ CBUJICTEIILCTBYET O HAJUYMHU B ITOW MOJIeKyJie atoMa xjopa (puc. 3). U3
HK-cnekTpa BUAHO, 4TO Bce (DYHKIMOHAJIbHBIE TPYIIBl B MOHOMEpPE COXPaHSIOT
XapakTepHble Uil HHUX I0J0Chl mnornowmenusd. /[eicrteurensHo B UMK  cnexkrpe
HaONIOAAIOTCA WHTEHCHUBHBIE TMosiockl mnoryouieHuss npu 1500 u 1600 em™
XapaKTepHbIe JUI BUHWIBHON TPYNIbl B OCH30MbHOM Kombie, 700 u 760 cm™
npuHamiexamnme rpynne C-H B OenzonpHOM siape, 1635 CM'l, 920 u 990 cm*
xapaktepusl 111 (-CH,=CH-) rpymmsi, 1175 u 1205 oM™ xapakTepHsle s
rpymmsl -C-O, a taoke 1710 u 1720 em™ xapakreprbie amst rpymsl >C=0. U3 stux
noJioc rorsiomenus 1710 cM™t 1 1720 cM™ OTHOCATCS COOTBETCTBEHHO K TpaHC- U
uuc-uzomepy MoHomepa. Ilonmocel nmornomenus mpu 1710 u 1720 cM™, OTHOCAIIHE
TpaHC- U LHMC-U30MEpPaM COOTBETCTBEHHO, OYE€Hb OJM3KU W HaOII0JAl0TCS B BUJE

HOKHMHII. CnenyeT OTMCTUTDH, YTO 3HAYCHHUA dTHUX Ha6J'IIOI[aeMI)IX ITOJIOC ITOTJIOIICHUA
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CYUIECTBEHHO HHXXE 3HAUYEHHUH TOJIOC TIOTJIOMICHUS KapOOHUIBHOW TPYMIIbI
(1750-1740 cm™) B cHOXHBIX 5(Hpax MPeeTbHBIX KapOOHOBBIX KHCIOT. Takoe
paznuuune 110JIOC HOTJIOIIEHUS KapOOHUIIbHON IPyIIIBI y 3TOTO
[UKJIOTIpONIancoAepkamero MoHomepa B HMK-cnektpe OOBICHSETCS BIMSHHEM
TPEXYTJIEPOAHOTO KOJIbLIA C YHUKAIBHON 3JEKTPOHHOM KOH(purypamueil. Cuurtaercs,
YTO STOT HAOIIOAaeMbI (DaKT CBSA3aH C CO3/IaHUEM COIPSKEHHOM CUCTEMBI TT-CBA3CH
KapOOHWJIBHOM TPYIIbl, C KOTOPOH HEMOCPEICTBEHHO CBA3aHO IMKJIOIPOIIAHOBOE

KOJIBLIO B MOHOMEPE, YTO COIJIacyercs ¢ JUTEPATYPHBIMH JaHHbIMU [17, c. 174].

Waverumber (m 1) Taw 1401 200
Puc. 3. HK-cnekTp 2-xaoppenorcnkapsoni-1-(n-snunadenna)unKionponasa

[Tocne Toro, kak OBUIO YCTAaHOBJICHO, YTO CHUHTE3UPOBaHHBIM MoHOMep I
JNEUCTBUTEIBHO COCTOUT U3 JIByX F€OMETPUUYECKUX U30MEPOB, OHU ObUIH pa3ieiieHbI
JUIsl AETANbHOTO HW3YYEHHUs] CTPYKTYPHBIX CBOMCTB Kaxjaoro. [ns sTtoro uuc- u
TpaHc-uzomepsl MoHOoMepa I paznensim metoaom kpuctaum3anuu [18, ¢. 106] npu
orpuniarenbHoil Temmneparype (mpu —50°C) U HeKoTopbie (U3UKO-XUMHUUYECKHUE
MoKa3aTeld KaxJAoro ObUIM ONpeAcsiieHbl. YCTaHOBJIEHO, YTO COOTHOIICHUE
MAaCCOBBIX JIOJIEN ATUX CUHTE3UPOBAHHBIX U30MEPOB HECKOJIBKO U3MEHEHO. Tak, eciu
COOTHOIIIEHHE FEOMETPUUECKUX M30MEpOB IHC:TpaHe BemecTBa A coctapiser 30:70,
TO COOTBETCTBYIOIIEE COOTHOIICHHE TE€OMETPUUECKUX H30MepoB MoHomepa I
coctraBisier 32:68. Hebonplmoe mM3MeHEHUE COOTHOIICHHS MACCOBBIX JIOJIEH 3THX
IUC:TPAHC-U30MEPOB, BEPOSITHO, CBSI3aHO C HEKOTOPHIMU TMOTEPSIMU BO BpeMs
CUHTE3a [EPErOHKOM Y  OYMCTKHU./[J11 JajbHEHIIero YTOYHEHUsS CTPOCHMS

CHUHTC3UPOBAHHOTO MOHOMCpPA F, KaK YK€ TOBOPHJIIOCH BbIIIC, ObU1 CHAT W
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uaeHtuuuupoBan ero SMP-cnektp (puc.4). B 3TOM cmekTpe TaKke
3aperuCTPUPOBAHbl PE30HAHCHBIE CHUTHAIBl TMPOTOHOB, XapaKTepHbIe Kak MJis
BUHWIBHON Tpymmbl (6=5.20+5.68 M.4.), Tak W IS ITUKJIOMPONAHOBOTO KOJIbIIA
(6=0.75-1.65 m.4.). B 10 )¢ Bpems B criektpe IMP 3Toro MoHOMepa HaOJIOaI0TCs

CUTHAJIbI, COOTBETCTBYIOLIME TPOTOHAM OEH30JIbHOTO KoJiblia (0=7.0-7.5 m.4.).

a [+ e -y
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Puc. 4. SIMP-cneKkTp MmoHOMepa I'
BriBoasl. Crpoenue CHUHTE3UPOBAHHOI'O MOHOMEpa—2-

xJ10pheHoKCuKapOOHMI-1-(TT-BUHIIIPEHIIT)TUKIIONPOIIaHa TOATBEPKACHO (HU3UKO-
XUMHUYECKUMH METOJIaMHt, @ IMEHHO METOJaMH Ta30KUAKOCTHON XpoMarorpapuu u
CIIEKTPAJIbHOIO aHanu3a, T.€. Ha ocHoBaHuM cnekrpoB UK u AMP. Kak cinenyer u3
Ha3BaHUsI MOHOMEpPA, OH COJEPKUT LUKIOMPOIAHOBOE KOJIBLIO, YTO JOKA3bIBAET, YTO
BCE€ CTQ/INU €r0 CUHTE3a MPOXOJAT B MATKUX YCIOBHUSX.
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UDC 62-21
GEARING IN PARAMETRIC SHELLS

lvanov Evgen,

Candidate of Technical Sciences, Associate Professor
Kharkiv National Automobile and Highway University
t. Kharkiv, Ukraine

Abstracts: to improve the execution of drawings of gearing elements in the
Autodesk Inventor package, a new approach to presenting geometric information in
accordance with the requirements of current standards is proposed, based on the use
of developed three-dimensional models of assembly units of gearing elements in
parametric shells. The algorithm is based on working with parametric shells of
assembly units, where all the necessary geometric information is presented as a
function of the main geometric parameters of real gear crowns. At the same time, the
presence of gear crowns of three-dimensional models of elements is ignored.

Keywords: three-dimensional parametric shell, elements of meshing

transmissions, basic geometric parameters, algorithm, assembly units.

The developed computer-aided design system - the Autodesk Inventor package
[1], a product of the Autodesk company, has a number of different applications, one
of which is the creation of virtual parametric three-dimensional models of gearing
and their drawings. However, when creating drawings, a number of requirements of
current standards are not taken into account [2].

To improve the execution of gearing drawings in the Autodesk Inventor
package, a new approach to presenting geometric information in accordance with the

requirements of current standards is proposed, based on the use of developed three-
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dimensional models of assembly units of gearing elements in parametric shells.
The basis for the development of the sketch geometry of parametric shells

(Fig. 1) was the main geometric parameters of the gear crowns.

Fig. 1. Three-dimensional models of parametric shells of gear crowns:
a - shaft with a spline section; b - hole with splines; ¢ - cylindrical;
d - conical; e - worm wheel; f - worm

elements, since when performing drawings of meshing gears, the very images
of the gear crowns on the drawings are performed in violation of the requirements of
current standards.

To simplify the construction of drawings of gearing in the Autodesk Invento
package, an algorithm was developed for supplying geometric information through
the developed three-dimensional models of the parametric shells of the gear crowns
of their elements. That is, the geometric information is embedded in the parametric
assembly units "gearing in shells" (Fig. 2).

The algorithm is based on working with parametric shells of assembly unit
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elements, where all the necessary geometric information is represented by a function
of the main geometric parameters of real gear rims. At the same time, the presence of

gear crowns of three-dimensional models of elements is ignored.

c d

Fig. 2. Assembly units: a - spline connection in shells; b - cylindrical gear

transmission in shells; ¢ - bevel gear transmission in shells; d - worm gear

transmission in shells

The algorithm for simplified creation of gearing drawings involves making cuts
based on sketches, adjusting contour lines and changing the properties of areas in
accordance with the requirements of current standards.

The library of parametric shells and the algorithm for making working
drawings have been implemented in the educational process.

Based on the results of the work, certificates of copyright registration for a
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work of scientific and practical nature were obtained [3-6].
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Abstract: The study examines the impact of high pressure and temperature on
graphene oxide. It also analyses the variations in electrophysical properties of
diamond polycrystal with graphene oxide additives obtained through different
technologies.

Key words: diamond, graphene oxide, high pressures, sintered polycrystal,

resistivity

Diamond polycrystals are widely used in various industries due to their high
performance. Research on the preliminary functionalization of the surface of diamond
particles to activate the process of their consolidation during sintering is an important
direction in the development of sintering technologies. By combining diamond and
graphene, the surface structure and properties of diamond particles can be effectively
regulated. However, this process typically requires high-temperature and
high-pressure sintering [1]. To mitigate the technological parameters of
diamond-graphene composites, one solution is to use graphene oxide. This is because
the thermal reduction of graphene oxide to graphene requires lower temperatures.

Graphite oxide is a material that can be obtained by treating graphite with
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strong oxidizing agents [2]. Researchers are interested in graphene oxide due to its
properties, such as good dispersibility in solvents and a layered structure with an
interplanar distance several times higher than that of graphite. Therefore, studying the
transformations in graphene oxide under high pressure and temperature, as well as its
reduction and effectiveness as an additive in manufacturing diamond composites for
various purposes, is reasonable. The objective of this study is to investigate the
impact of high pressure and temperature on graphene oxide. Additionally, it aims to
identify variations in the formation of electrophysical properties of diamond
polycrystals with graphene oxide additives obtained through different technologies.
The experiment employed SLGO (Single Layer Graphene Oxide) brand graphene
oxide from Cheap Tubes Inc. of the USA [3], with a layer thickness of 1.1 £ 0.2 nm
(Fig. 1, a). For comparison, a laboratory sample of multilayer (two to four layers)
graphene oxide (MLGO) was also used (Fig. 1, b). The SLGO graphene oxide was
prepared using the modified HUMMER method. Its scales have X&Y dimensions of
300-800 nm (Fig. 1, a).

The laboratory prepared the graphene oxide MLGO sample from natural flake
graphite (Zavalivske coal deposit, Ukraine, flake size <0.2 mm) using a modified
ionic hydration method. The final dry MLGO has a low bulk density, light brown

color, and properties similar to commercial MLGO.

a 0
Fig. 1. Image of SLGO graphene oxide scales obtained by an atomic force

microscope [3] (a) and HRTEM image of MLGO graphene oxide
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The DO-043 pressing unit underwent high pressure and temperature treatment
(HPHT) using a toroidal apparatus from the V.M. Bakul Institute of Materials
Science of the National Academy of Sciences of Ukraine. The force developed by the
unit can reach up to 20 MN, and the central recess diameter of the apparatus used was

30 mm.

Diamond polycrystals were sintered with the addition of graphene oxide using
a two-stage scheme at a pressure of 7.0-7.5 GPa and a temperature of 1250-1350 °C
[4]. The sintering time was approximately 100 seconds.

The HPHT treatment resulted in a significant reduction in the resistivity of
multilayer graphene oxide. After the heat treatment, the resistivity was
3.0-10? Ohm-cm, compared to 3-10* Ohm-cm before the HPHT treatment.

The material's electrical conductivity was significantly restored, but it remains
an order of magnitude lower than that of reduced graphene oxide [5].

Multilayer graphene oxide is only partially reduced during heat treatment at a

temperature of 1470 K and a pressure of 7.0 GPa.

The electrical resistivity of the diamond polycrystalline composite, obtained by
HPHT sintering of diamond micropowder ASM 40/28 with the addition of 0.2% (by
weight) of multilayer graphene oxide, was 1.6-10* Ohm-cm.

The samples exhibited volumetric charges, which is typical of high-resistivity
materials with a heterogeneous structure in an electric field.

The study on temperature dependence showed that as the temperature
increases, the bulk charge is destroyed and the charge carriers are compensated.
Additionally, there is an unusual increase in resistivity as the temperature rises in the
final temperature interval.

After heat treatment, subsequent measurements reveal an increase in
conductivity, which is a characteristic of semiconductors, as the temperature

increases (see Fig. 2).

176



g Wﬂﬂﬁ,ﬁ o - E=0:030 eV

10° T T T T T T T T T
1,5 2,0 25 3,0 3.5
1000/T, K '
Fig. 2. Temperature dependence of the resistivity of a diamond composite with
an addition of 0.2% (by weight) of multilayer graphene oxide:O - first

measurement;V - repeated after heat treatment

Electrophysical studies were conducted on diamond composites obtained by
sintering diamond micropowders ASM 20/10 and ASM 40/28 with the addition of
0.3% (by weight) of monolayer graphene oxide of the SLGO grade, pretreated in an
argon environment at a temperature of 1100 °C. The results showed that the specific
electrical resistance was 9.98-10° Ohm-cm in the first case and 4.10-10° Ohm-cm in
the second case. A decrease in the grain size of the sintered diamond micropowder

results in a decrease in resistivity.

However, contrary to expectations, the electrical conductivity of diamond
composites did not increase with the preliminary heat treatment of graphene oxide.
This may be due to the challenging reduction of graphene monoxide during annealing
and under high pressure and temperature, as supported by experimental data [6].

In the temperature range of 20—-100°C, the activation energy of conductivity is
approximately constant for samples with both monolayer and multilayer graphene, at
E =0.03-0.05 eV, which varies with temperature (see Fig. 3).
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Fig. 3. Temperature dependence of the resistivity of diamond composites:
0 - ACM 40/28 + 0.3% (by weight) of heat-treated graphene oxide of the SLGO
brand; A - ACM 20/10 + 0.3% (by weight) of heat-treated graphene oxide of the
SLGO brand; o - ACM 40/28 + 0.2% (by weight) of multilayer graphene oxide
Thus, the use of graphene oxide as an additive requires additional research.
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Abstracts: This paper focuses on automation aspects of plastic molding
processes, namely thermoplastics dosing. The main components of automation
systems are briefly considered. The key features of development are presented. The
structure of injection molding machine and processes that take place in it are studied.
As result, virtual console for regulating and controlling dosing process was developed
using trendy Scada package. This is ergonomic console that provides operator with
user-friendly interface for precise control of dosing process, ensuring high quality
and production efficiency.

Key words: system, automation, control panel, thermoplastic, molding.

Automation and robotics in modern world are recognized as key trends that
have significant impact on various spheres of life and activity [1, p. 1], [2, p. 82],

13, p. 59].

Automation systems (AS) are defined not only as convenient tool, but also as
prerequisite for competitiveness in modern business environment [4, p. 201],
[5, p. 59].

Automation systems include wide range of components and technologies that
work together to automate various processes [2, p. 202], [6, p. 33]. The main
components of automation systems include: sensors and transducers; controllers and
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programmable logic controllers; actuators and actuators; control and visualization
interfaces; data storage and processing systems.
In this paper, we will focus on providing ability to interact with system for

monitoring, configuration, and control, namely, SA consoles.

Since console in automation system plays important role as interface for
operator or user to interact with automated system. This is device or software
interface that allows you to control and monitor system, so topic is relevant.

The focus of work will be automation aspects of plastic molding processes,
where use of automation systems and control panels can determine quality, efficiency
and competitiveness of production process.

In general, molding of plastic products, namely thermoplastics, 1s also relevant
and strategically important area in world of production and technology because many
thermoplastics are renewable and can be recycled. This contributes to sustainable and

environmentally friendly production practices [7, p. 184].

Thermoplastics dosing remains key element in modern industry, ensuring
production efficiency, high product quality, resource savings, and ability to introduce
technological innovations through automation and precise dosing.

Precise dosing guarantees material homogeneity and quality of final product.
This 1s especially important in industries where high quality is key factor (e.g.,
automotive or medical industries).

The developed remote control for thermoplastic dosing system is characterized

by simple design and high-tech features. Key features are summarized in Table 1.

A control panel (CP) is device in form of table, column, stand, etc. with
information display devices and controls placed on its front parts (panels), with help
of which operator (often group of operators) affects controlled objects (processes),
their qualitative or quantitative characteristics. The control unit is main element of

operator's workplace, one of main means of human-machine interaction.
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Table 1

Key features of development

Features

Description

Integration with

control system

The control panel is integrated with thermoplastic dosing
control system, which provides automated synchronization
and data exchange for efficient control and optimization of
production process.

Monitoring and | The built-in monitoring system allows for real-time tracking

reporting of dosing parameters and provides ability to generate detailed
reports for further analysis and improvement.

Precision and | High enough accuracy of thermoplastics dosing is ensured.

adjustable parameters

It is possible to monitor parameters such as volume, speed,
pressure, and temperature.

The pressure in extruder chamber affects material flow rate.

It is possible to adjust temperature parameters in different
areas of extruder. This allows you to achieve optimum level
of material melting.

The speed of screw can also be adjusted depending on
production needs.

Safety and reliability

The presented console is equipped with safety systems, such
as emergency stop and dosing accuracy checking systems,
which guarantees safety and reliability during operation.

Fig. 1 shows remote control for thermoplastic dosing automation system.

Based on analysis of structural properties of injection molds for thermoplastics

under pressure, we are talking here about raw materials entering injection molding

machine.

Injection molding machine (Fig. 2) is equipment for molding and processing of

thermoplastics, including injection molding and casting. Its structure includes hopper

for raw materials, extruder for melting material, flexible channels for feeding into

mold, and control system for regulating process. The main goal is to produce

precisely manufactured thermoplastic products [8, p. 60], [9, p. 46].

In Trace Mode, innovative dosing control panel has been developed

specifically forthermoplastic molding process.
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Temperature in zone 2 Temperature in zone 1 IS

Alarm

Thermoplastic molding process - dosing

Fig. 1. Thermoplastic molding process console (dosing)
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Fig. 2. Scheme of injection molding machine with worm gear:

1 — hopper; 2 — material cylinder; 3 — screw; 4 — heaters; 5 — hydraulic drive;
6 — check valve; 7 — tip; 8 — mouthpiece; 9, 17 — plate-stand; 10, 14 — column
guides; 11, 12 — mold; 13 — slider; 15, 16 — lever-hydraulic mechanism;

18 - electric motor; 19 — pump unit; 20 — high pressure piping system; 21 — low
pressure piping system; 23 — hydraulic motor; 24 — transmission; 25 — plunger;

26 — limit switch; 27 — ruler
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Briefly about process. The raw material, which can be in form of granules or
powder, is loaded into hoppers or dispensers that automatically feed it into extruder.

The raw material is gradually delivered to extruder, which is equipment that
displaces and melts material using high temperature and pressure.

The screw (Fig. 2) in extruder is responsible for moving and mixing melted
material. The screw is elongated, recoverable helical or spiral shape (shown
schematically on remote control) that rotates inside cylindrical body.

There are buttons for starting and stopping feeding of raw materials into
hopper; if more or less is fed than required, indicator next to it turns on (Fig. 1, b).

Therefore, developed control panel integrates with thermoplastics dosing
system using modern industrial communication protocols, which allows for data
exchange and remote control. This ensures optimal synchronization and control of
thermoplastic dosing in production process. This ergonomic control panel provides
operator with user-friendly interface for precise control of dosing process, ensuring

high quality and production efficiency.
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EKOCUCTEMA IHTEPHETY PEYEN: IHHOBAIIII, BE3IIEKA TA
BUKJIMKU Y ITIOBY10OBI PO3YMHUX MICT

AprteMeHko AHapii BikropoBuy,

MaricTp, CTapIIinii BUKJIaaa4y

JIbBIBCBKHI TOPTOBEILHO-EKOHOMIYHUHN YHIBEPCUTET
M. JIbBiB, YKpaiHa

AHoTanisi. /lane mociipkeHHs po3nsigae ekocuctemy IHTepHeTy Pedeit Ta i
3aCTOCYBaHHS B MOOYIOBI PO3YMHUX MiICT. 30CEpEIKYIOUNCh Ha 1HHOBAIIISAX, Oe3melti
Ta BHUKIWKAX, aBTOPM BHUCBITJIIOIOTH I€pEeBard  PO3YMHOIO  YIPABIIHHS
€HEproCroKMBaHHAM, TPAHCIIOPTHOI IHTErpalii Ta CUCTEM YIPaBIIHHS BIJIXOJAMH.
Okpemy yBary HOpUAUISETbCA KiOepOesreli, MpUBaTHOCTI JaHUX Ta BHUKJIUKAM,
MOB'A3aHUM 3 (DIHAHCYBAHHSM Ta €TUKOIO B PO3YMHUX MICTaX.

KuarwuoBi caoBa. [HTepHeT peuel, po3yMHE MiICTO, 1HHOBaIlli, Oe3Meka,
eHeproe(eKTUBHICTh,  TPAHCIIOpPTHA  IHTErpallis,  yOpPaBIiHHS  BIIXOJaMH,
Ki0epOe3IieKa, MPUBaTHICTh JaHUX, CTaHJapTH3alld, (DIHAHCYBaHHS, €TUKA, PO3YMHHU

MaMOyTHIH, CTaJINI PO3BUTOK.

InTepuer peueit (IoT — Internet of Things) — ue cucrtema B3aeMONOB’sI3aHUX
KOMIT FOTEPHUX MPUCTPOIB, MEXaHIYHUX Ta MU(PPOBUX MAIINH, 00’ €KTIB, TBAPUH a00
JroeH, SIKI HaJlJIeHI YHIKaJbHHMH i1AeHTHU(IKaTOpaMH Ta 37aTHI TepenaBaTH JaHi
4yepes Mepeky 0€3 BUMOTH B3a€MO/IIT M JIFOIbMH Ta KOMIT FOTEpaMHu.

[HTepHET pedeil PeBOIIOIIOHI3YE CTOCIO, K MU B3a€EMOIIEMO 3 OTOYYHOUHM
CBITOM, a WMOro pO3MIMPEHHS [0 KOHIENIii "po3ymMHe MicTo" BIJIKpUBAE HOBI
MO>KJIMBOCTI JJIs1 YIIPABIIIHHA Ta MOKPAIICHHS SIKOCTI )KUTTS MIcTsH. [IpoTe, 3 pasom 3
IHHOBAIISIMHU MPUXOIATH 1 BUKJIMKH, 0COOIHMBO Y chepax Oe3neKH Ta MpuBaTHOCTI [2].

Exocucrema InTepHery pedeil oxomioe B co0l pi3HOMaHITHI 3ac00u, CEpBICU
Ta TEXHOJIOTiI, SIKI BUKOPUCTOBYIOThCSA JUIs (YHKIIOHYBaHHS IHTEpHeTy peueil.
Cepen HUX BaXXJIMBE MiCIIe 3aiiMarOTh:

CeHcopu (po3yMHI 1aTYMKH/BUKOHABUYl MexaHi3MH). BoHM BKiIIO4aroTh B cede
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BOY/IOBaH1 CUCTEMH, ONEpPaLliiHI CUCTEMH PeaJbHOTO Yacy, Jkepena 6e3nepediitHoro
’KUBJICHHA Ta MiKpo-enekTpomexaniyi cucremMu (MEMC).

Cucremn 3B'A3Ky 3 JaTyukaMu. Bu3HaualOThCS 30HOK  OXOIUICHHS
0e3qpOTOBUX TMEPCOHATBHUX MEPEK Ta BHKOPUCTAHHSIM HU3BKOIIBUIKICHUX
MaJIONOTYKHHUX 1H(POPMAIIHHUX KaHATIB JjIsl OOMIHY TaHUMHU MK JTaTYUKAMH.

Jloxanbhi o6umciroBasibHI Mepexi (LAN). Ile cucremu oOMiHY JaHMMHU Ha
ocHoBi mpotokoiry IP, Taki sk 802.11 Wi-Fi-mepexi, mo 3a0e3meuyroTh MBUIKY
Pasio3B'sI3KY.

ArperaTtopu, MapuIpyTH3aTOpH, IUTI03H, orpannyHi npuctpoi (Edge Device):
BxitouaroTe B cebe MocTayaabHUKIB BOYJIOBaHUX CHUCTEM, OIO/DKETHI CKIIaJOBI,
BUPOOHUKHU MOJYJIIB, MTACUBHI KOMIIOHEHTH, PO3POOHUKH 1HHPACTPYKTYpH TYMaHHHUX
00YMCIIEHb TA 1HIII.

['mobanbHa oOuucmoBaiIbHA Mepexa. OnepaTopd  CTUIBHUKOBOTO — Ta
CYIYTHUKOBOTO 3B'SI3KYy, OMEPATOPH MaJOMOTYXHUX Tiio0anbHuX Mepexk (LPWAN)
3a3BUYail BUKOPHUCTOBYIOTh TPAHCHOPTHI MNpoTokoyu IHTepHeTry, Taki sik MQTT,
CoAP 1 HTTP.

Xwmapa. Indpactpykrypa Ta miatdgopma B SIKOCTI MOCTAYaJIbHHUKIB MOCHYT,
pPO3pOOHUKH 0a3 JaHWX, MOCTAYaJbHUKH TMOCIYT TMOTOKOBOI Ta MAKETHOI 0O0poOKu
JaHUX, CEPBICH MAIIMHHOTO HABYaHHSI.

Ceppicu ananizy aaHux. BoHu 3aiiMaroTbcsi OOpOOKOIO BEJIUKUX OOCATIB
iH(dopMaIlli, BUKOPUCTOBYIOUM METOJIM AHAIITUKUA Ta MAIIMHHOTO HABYaHHS IS
OTPUMAaHHS KOPHUCTI 3 OTPUMAHUX JaHUX.

besneka (security). KoxeH KOMIOHEHT €KOCUCTEMHU Ma€ OyTH 3aXUIIEHUN BiJ
kibep3arpo3. Bijg maruukiB Ta MmporecopiB J0 MEPEKEBUX MPUCTPOIB 1 MPOTOKOJIB
nepeayi 1aHuX, Ha KO)KHOMY PiBHI BaXKJIMBO 3a0e3MeYUTH 0€3MeKy, JOCTOBIPHICTS 1
IUTICHICTh JJIS  3amo0iraHHS MOKJIMBAM aTakaMm 1 30€peXeHHS BipOTiAHOCTI
InTepnery peuetii [4].

3 TOSBOIO TEXHOJIOTIYHHMX JOCSTHEHb 1 BHCOKOIHTETPOBAHUX MEPEK,
KOHIICTIIIISI PO3YMHHX MICT CTajla KJIIOYOBUM €JIEMEHTOM IEPETBOPEHb Y CTPYKTYpi

CyYyaCHHUX HACEJIEHMX MYyHKTIB. [HTEepHET peuei, sSkUil BKIIOYae B cebe Mepexy
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OIAKIIOYEHUX TMPUCTPOIB 1 JaTYMKIB, € THUM pPYIIHHHUM MEXaHi3MOM, SKHi
MEPETBOPIOE TPATUIIINHI MICTa B 1HTENIEKTyalIbHI, €EKTUBHI Ta CTaJI0 PO3BUBAIOUICA
€KOCHUCTEMHU.

[atepuer peueit (IP) BiakpuBae MIMPOKI MOXKIMBOCTI JJs1 €(EKTUBHOTO
yIpaBJIiHHS €HEPrOCIOKHUBAHHIM Yy PO3YMHUX MICTaX, TpaHCHOPMYIOUN TpaaulliliHi
CUCTEMHU Yy CYYacHI Ta CTajlu pO3BUBaoUics exocuctemMu. CUCTEMU aBTOMATH3allli,
o0'eqnani 3a gomomoror [P, perymormoTh OCBITJIICHHS, OMNAJCHHS Ta I1HIII
eHeproe(eKTUBHI TEXHOJIOT1i, B PE3yJIbTaTl YOTO CIIOCTEPIra€ThCs 3HUKCHHS BUKHU/IIB
CO2 ta onTuMi3aIlisl CHOKUBAHHS €JIEKTPOCHEPT].

Po3yMHI TpaHCHOPTHI CHUCTEMH, BUKOPUCTOBYIOUM JaHl 3 JATUUKIB Ta CHCTEM
rio6anbHOro no3uiionyBanHs (GPS), peBomoiioHI3yIOTh PYyX TPAHCIIOPTY B MiCTax.
OnTuMizaniss MapuipyTiB, po30OaLT TpadiKy Ta MOKpPALIEHE YIPABIIHHSI HapKOBKOIO
poOJIATh TpaHCHOPT OUIBII €PEKTUBHUM, IO B CBOIO YEpry CHpHUsS€ 3MEHIICHHIO
3aTOPIB Ta MOJIETIIYE MPOOIeMy NapKyBaHHS.

VYpaBiiHHS BIIX0JaMU CcTa€e OUIbII €(hEeKTUBHUM 3aBASKH BIOPOBaKEHHIO [P y
CMITTEBUX KOHTeWHepax. CremialibHi CEHCOPU BKa3ylOTh CHUCTEMI Ha pIiBEHb
HaIoOBHEHHS KOHTEWHEpa, 0 JA03BOJIsIE€ €PEKTUBHO PO3MOILISITH PECYpCH sl 300py
CMITT$, 3aM00ITar04YM MEPETNOBHEHHIO Ta ONTUMI3YIOUH MPOIIEC YTUIII3allii BIAXOI1B.

KpiM TOro, BUKOpHCTaHHS Kamep, NAaTYMKIB Ta AHAJTITUKA JaHUX aKTHUBHO
BIPOBA/DKYEThCA Ul MIJIBUILEHHA PIBHA O€3leKu B 00JacTsIX TI'pOMaJChKOIrO
TPaHCHIOPTY Ta Ha ByNHIX MicT. L{i TexHosorii gormomMaraioTh B peajlbHOMY 4aci
BUSBIIATH TOTEHIIMHI HeOe3meKku, 3amo0iraroyu 3J04YMHAM Ta MOKpallyr4u
3arajJbHUM piBEHb O€3MEKH B MICBKOMY CEPEIOBHILII.

3 IHTerpaimi€r0 PO3yMHUX TEXHOJOTIM B MICBKE CEpPEIOBHINE, KIUIbKICTh
MIIKJIIOYEHUX MPUCTPOIB CTPIMKO 301IBIIYETHCS, a 1€ BIAKPUBAE IIMPOKUNA MPOCTIP
g kibepaTak. 3MTOBMUCHUKM MOXKYTh BHKOPHUCTOBYBATH BPAa3IMBOCTI Y CHUCTEMax
300py Ta 0OpOOKM JaHMX, a TAKOX B YIPaBIiHHI KPUTUYHUMU 1HPPACTPYKTYPHUMU
o0'exkTaMu, 1100 3aBAAaTH CEPHO3HOT IIKOIU MiCTaM. 3 IIbOTO MPUBOY HAJI3BUYANHO
BKJIMBO PO3POOJISATH Ta BIPOBAKYBATH MIIlHI Kibep3axoau. [HTerparis cydacHuX

METOJIB IU(pyBaHHS, TOCWICHHS CHCTEM ayTeHTUu(ikalii Ta MOCTIHHUM
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MOHITOPHUHI  O€3MeKM  CTaloTh  HEOOXIAHICTIO IS 3aXUCTy  Ba)XJIMBHX
1HGpacTpyKTYypHUX 00'€KTIB B/l MOTEHUIHHUX KiGep3arpos [3].

30ip 1 00poOKa BeNMKOi KUIBKOCTI JaHUX B PO3YMHHUX MICTax Hece 13 co00ro
Cepi03HI €THUYHI Ta NMPUBATHICHI MUTAHHS. 3aBASKU MEpEXi NaTYMKIB, Kamep Ta
IHIIMX TPUCTPOIB, 30UpaeThcsl 3HA4YHA 1H(OpMaIss PO MOBEAIHKY MEUIKAHIIB. 3
METOI0 3a0e3neueHHs e()EeKTUBHOro Ta OE3MEeYHOr0 BUKOPUCTAHHS IUX JaHUX,
HEOOX1IHO BCTAHOBHUTH JKOPCTKI MpaBuja A iXHBOTO 30€peKEeHHsS Ta JOCTYITY.
MexaHi3Mu aHOHIMI3aIli Ta mHMpPyBaHHSI, a TaKOX YiTKI TOJITUKHA IIOJ0
BUKOPHUCTAHHA OCOOMCTUX JaHUX, MOBUHHI CTaTH CTAaHAAPTHUMHU MPAKTHKAMHU IS
3a0e3ne4eHHs] KOH(PIIEHIIMHOCTI MEIIKAHIIB Ta 30€peXeHHs JO0BIpU JO PO3YMHHUX
TEXHOJIOT1H.

OxpiM KiOep3arpo3, po3yMHI MiCTa TAaKO IOBHHHI CTaBUTH mepen co00ro
3aBAaHHS 3aXUCTy (Pi3uyHOi 1HPPACTPYKTYpU BiJ MOXKJIMBUX HETATUBHUX BILJIUBIB.
37104MHILI, TEPOPUCTU Ta 1HINI 3JTOBMUCHUKHM MOXXYTh HaMaraTtucs 3aBAaTd LIKOAU
yepe3 (pizuuHe BTOprHEHHsI abo JecTalimizaiiio Micbkoro cepemoBuia. [lomyk Ta
BIIPOBA/DKCHHS 1HHOBAIIMHUX METOMIB (PI3UYHOT O€3MeKH, TaKuX SK CHCTEMHU
B1JIEOCIIOCTEPEKEHHS, aBTOMATHU30BaHl CUCTEMU KOHTPOJIO JOCTYyNy Ta €(EeKTHUBHI
3aXO0AM pearyBaHHS Ha HaJI3BUYANHI CHUTYyallli, € KPUTHYHO BAXIJIMBUMHU IS
3a0e3nedeHHsT Oe3MeKu 1 KUTTE3NATHOCTI PO3YMHHUX MICT y Billl mU(POBOi
TpaHcdopmariii.

Buxiuku B moOy10B1 pO3yMHHUX MICT:

1. Cranpaptuszauis. IcHye nmorpeba B yHiikauii cTaHAapTiB JJIs COPUSHHS
CYMICHOCTI Ta B3a€MO/I1i pI3HUX MPUCTPOIB T4 CUCTEM B PO3YMHHUX MICTaX.

2. ®inancyBanHs. Po30ynoBa po3yMHHX MICT BUMara€ 3HauYHUX 1HBECTHIIIM.
OnuH 13 BUKJIMKIB - 3a0€3MEYUTH JOCTaTHI (DIHAHCOBI PECYpCH IJIsl BIPOBAKEHHS
1HHOBAITIH.

3. Etnuni nurtanusa. Posrmsnmarounm BukopuctanHs I[P y Bmami Ta Oesmert,
BUHUKA€ MUTAHHS €TUKU Ta BU3HAYCHHS MEX BUKOPUCTAHHS TEXHOJIOTIH I 300py
Ta aHamizy ganux [1].

[Tonpu BUKIWKH, pO3yMHI MICTa BIAKPUBAIOTH LIUISAX 0 CTAJIOr0 PO3BUTKY Ta
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3a0e3neyeHHs] KOM(POPTHOTO KUTTA JUIsl MEIIKaHIiB. BaxkinuBo miaTpuMyBaTH OanaHc
MDK IHHOBAIisIMH Ta 3a0€3MedYeHHSIM O€3MeKu Ta MPUBATHOCTI. Jluimie moisxom
CIIBIpAIll MDK ypSJIOBUMH OpraHamH, Oi3HECOM Ta T'POMAJICBKICTIO MU 3MOKEMO

noOyayBaTH po3yMHE MaiilOyTHE, sIK€ BIAMOBiIa€ MOTpedaM Cy4yacHOTO CYCHIbCTBA.
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Annotation: The article considers the use of self-hosted open-source solutions

for implementation in small and medium-sized data centers.

The advantages of these platforms, their practical applications in various
business sectors and opportunities for further development are explored.
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Motivation
Every day more and more information is generated in the world. A new
Ericsson Mobility Report reveals that global mobile internet consumption has

doubled over the past two years.

In 2023, the average subscriber will consume up to 15 GB of traffic per month,
and by the end of 2027 - 40 GB. According to Ericsson experts, current technologies
will not be able to cover the load according following trend curves, shown on
figure 1.

The following picture from the article [1]
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Figure 17: Mobile data traffic per smartphone (GB per month) 2021—
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Figure 1. - Mobile data traffic per smartphone (Gb per month)

The amount of information that companies have is also growing - and all this
needs to be stored somewhere. But since such storage must be safe and reliable, the
most relevant solution to this problem is data center services, according to [3].

Data center services allow you to solve many important business problems.
The main ones include not only ensuring round-the-clock operation of equipment, but
also saving labor and financial resources.

Let's consider a typical data center structure:

e Information infrastructure, which includes server equipment and provides the
main functions of the data center - processing and storing information;

e Telecommunications infrastructure that ensures the interconnection of data
center elements, as well as data transfer between the data center and users;

e Engineering infrastructure that ensures the normal functioning of the main
data center systems.

Each individual element of the information infrastructure, be it a
general-purpose physical server, a data storage system, a switch or a rack for
installing equipment, requires a certain amount of time and effort from IT specialists
for initial configuration, commissioning and maintenance. This article will consider
current issues of reducing the time spent by IT specialists on preparing infrastructure
and automating these processes.
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Relevance

A number of countries have standards for the equipment of data center
premises, which make it possible to objectively assess the ability of a data center to
provide a particular level of service. For example, in the USA the American (ANSI)
standard TIA-942 [4] has been adopted, which contains recommendations for
creating data centers and divides data centers into types according to the degree of
reliability.

At the same time, the BICSI 002 2010 Data Center Design and Implementation
Best Practices standard, which appeared in 2010 and updated in 2011, is now actively
developing. According to the creators of the standard, “the BICSI 002 2010 standard,
in the creation of which more than 150 experts participated, complements the existing
TIA standards, CENELEC and ISO/IEC for Data Centers.”

At the current time, there is no single standard for server equipment
manufacturers that would provide a unified approach to the interaction interface
(software or human-oriented) and each manufacturer produces, in fact, unique
products that require a special approach and tools for configuration.

A number of organizations have produced software products that allow
the use of a unified approach to setting up equipment, such as:

o IPMI, stands for Intelligent Platform Management Interface (intelligent
platform management interface);

o Redfish API, is a standard designed to deliver simple and secure
management for converged, hybrid IT and the Software Defined Data Center
(SDDC).

Each tool allows you to automatically manage the infrastructure configuration,
but not one of the tools allows you to do the so-called end-to-end setup and prepare a
server with factory settings for putting into commercial operation.

Formulation of research

Based on the results of studies of typical operations related to connecting new
equipment to a data center and solving typical problems, an algorithm of actions for

the initial automated setup of servers was formed, including the following steps:
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o Setting up an IP address for the server and BMC controller;

o Setting the required parameters in BIOS and BMC;

o Checking the version and updating the firmware to the required version
for BIOS and BMC,;

o Conducting testing of the hardware platform, including:

e Identification of components (CPU, RAM, HDD);

o CPU stress test;

0 RAM integrity check;

¢ Smart test HDD;

o Checking the quality of cables by measuring the data transfer speed;

o Checking the cable connection of the rack by checking with the standard;

e Generating a final report on the results of configuration and testing.

There are two primary goals of the work have been identified:

o To get rid of or minimize human errors

o Reduce the overall time to prepare servers for production.

Implementation

When formulating solution requirements, user experience and engineering
expectations are the primary considerations.

The main wishes are as follows:

o Linux launch platform (RedHat, Ubuntu);

o The entire solution must be installed on a laptop and not require
additional dependencies;

o The solution should allow you to run and repeat each step separately and
in combination;

o The solution must allow running an arbitrary set of tests and their
combinations on one server or a group of servers in a rack;

. The report must be in plain HTML format.

It was decided to conduct development in the widely used Python language.
Necessary components - DHCP server, FTP server must be included in the

installation package.
193



Python was chosen as a general-purpose scripting language, widely used by
DevOps engineers to solve problems related to configuration and configuration of
equipment.

To ensure rapid development and minimize the cost of the solution, it was
decided to use Open Source solutions only.

Planned components for developing the solution:

o Python 3.x as the programming language;

o NAPALM for switches unified management;

o RackHD for HW management and orchestration: some modules and best
practices to be reused;

o MemTest86 Site License for RAM testing;

o Iperf for network diagnostics;

o cpuburn for CPU stress test;

o hdparm and dd for HDD read/write speed test;

o A private package repository for the Linux package manager of choice
for distributing test tools and scripts to test agents deployed to the target HW over
PXE;

o Smartmontools (https://www.smartmontools.org) — SMART status
monitoring tools and HDD surface read/verify tests;

o Avocado Test Framework (http://avocado-framework.readthedocs.io/
en/latest/) as a system core for tests’ orchestration;

o Netmico (https://github.com/ktbyers/netmiko) the SSH bridge to
switches;

. Ansible (http://docs.ansible.com/ansible/latest/list_of network modules.html)
run commands on remote devices running Dell OS10 to be able to support required Dell
switches.

Avocado Test Framework was chosen as the main framework for launching
chains and independent tasks. The framework allows you to create atomic tasks, use
unique launch parameters for them, save the results of their execution, and create

arbitrary chains of launching these tasks.
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Solution will implement tests which are going to be executed using Avocado:

redcomparer — test which is able to collect and compare gathered rack
configuration (using RedFish API). The test’s scope includes gathering needful
parameters (for example CPU temperature and BMC error status);

pxetester — test able to run HW specific tests on the rack by using specialized
applications from Linux distributive loaded via PXE boot;

Cabling comparer — test able to collect and compare gathered switch cabling
configuration (using NAPALM or Netmiko library (library usage depends on
required switch to be supported) or direct shell commands execution using SSH
connection).

Avocado will provide test jobs orchestration, test cases/test suites’ management
and results gathering for further review and export to human and machine-readable
formats.

Also, solution should provide utilities for configuration gathering:

redcollector — service for rack configuration collection using RedFish API,

Cabling collector — service for switches cabling configuration collection.

Utilities for FW update also should be provided:

fwupdate — service for switches/servers FW update.

System components:

In the list below the elements of the system are represented with the
justification of their purpose:

Linux packages repository — repository with Linux applications and packages
intended for performing required HW stress tests and network bandwidth
measurement;

TFTP — FTP server with specialized Linux distributive and packages designed
for performing HW stress testing, network bandwidth testing, HDD scan for bad
blocks, etc.;

Test runner (Avocado) — test runner application which will execute test suites
against HW in a rack. This application collects information about HW configuration

and stores test execution results. The number of test runner instances depends on a

195



number of test suites to be executed against a number of racks. Test runners also
should be able to configure server BIOS settings and reset back to their original state.
Additionally, it should be able to set switches on the rack and at the end of testing
reset switch configuration to factory defaults.

Rack configuration collector — intended for the rack configuration collecting
(it is assumed that all required information could be collected using standard Redfish
API);

Switch configuration collector — intended for the switches cabling
configuration gathering (it is assumed that all required information could be collected
using NAPALM/Netmiko library);

Updater — intended for the FW update on switches and racks;

CLI tools for data management — command line interface (CLI) tools for
managing test suites, test cases, and racks’ configurations.

Results

The general sequence of tests is presented in the diagram:

Rack Configuration - [ . .
Identification Preconditions Quick ‘Health’ check Rack Functional Tests
Hardware Units Restore Original 1 . .
Functional Tests Configuration Quick ‘Health’ check Reports Generation

Launch reports in the test laboratory are provided in the screenshots below.

Equipment identification

Check Hardware Configurations: M 2023-08-12 10:25:41

Modules Expected Measured Status

Manufacturer Intel Intel
Processors_cpu 1

Frequency 220GHz 2.20 GHz

Manufacturer Intel Intel
Processors_cpu 0

Frequency 220GHz 2.20 GHz

Processors Processors quantity 2 2

Memory Memory (GiB) 256 256

Checking the software version and setting BIOS parameters.
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Firmware Versions check: PASSED 2023-08-12 10:29:30

Module Measured Expected Status
Bios Version S2b_3b09 S2b_3b09 PASSED

Bme Firmware Version 13.50.00 13.50.00 PASSED

Update BIOS parameters: PASSED 2023-08-12 10:29:36

Parameter Previous value Actual value Changed Status

Sr_iov Enabled Enabled NO PASSED
Hyper_threading Enabled Enabled NO PASSED
Pwr_perf profile High Performance High Performance NO PASSED
Memory_frequency Auto Auto NO PASSED

Numa Disabled Disabled NO PASSED

Checking server sensors.

Summary Health Status
Managers

cpuo

Cpu i Enabled
Psul Status
Psu2 Status
Managerl_network_proto<ol Enabled
Memory Enabled
Processor Enabled
Sensors
Temp_Outlet 30.0°C oo 0o
Temp_CPUO 29.0°C 00 95.0
Temp_CPUL 300°C 0o as0
Temp_DIMM_AB s10:C 0o 850
Temp_DIMM_CD 310°C 0o 850
Temp_DIMM_EF 310°C 00 850
Temp_DIMM_GH 330:C 0o 850
Temp_OCP_Mezz 750%€ 0o 1080
Temp_VR_CPUO 30.0°C 00 1050
Tetp_VR_CPUL 320°C 0o 1050
Temp_VR_DIMM_AB 270 oo 1050
Temp_VR_DIMM_CD 270°C 0o 1050

270°C 00 1050

HDD testing.
HDD SMART: _ 2023-09-22 22:59:52

HDD name Link for log file Start time Finish time Status

Temp_VR_DIMM_EF

Jdevinvme0 HDD_smart_test log 2023-09-22 20:05:01 2023-09-22 20:05:02 PASSED
/dev/nvmel HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 20:05:02 PASSED
megaraid.24 HDD_smart_test log 2023-09-22 20:05:01 2023-09-2222:30:13 PASSED
megaraid.25 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:30:13 PASSED
megaraid.26 HDD_smart_test log 2023-09-22 20:05:01 2023-09-22 22:35:13 PASSED
megaraid.27 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:35:13 PASSED
megaraid.28 HDD_smart_test log 2023-09-22 20:05:01 2023-09-22 22:40:14 PASSED
megaraid.29 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 23:00:15 PASSED
megaraid.30 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:40:14 PASSED
megaraid.31 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:40:14 PASSED
megaraid.32 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:35:14 PASSED
megaraid.33 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:40:14 PASSED
megaraid.34 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:40:14 PASSED

megaraid.35 HDD_smart_test_log 2023-09-22 20:05:01 2023-09-22 22:35:14 PASSED

CPU and RAM stress test results.

197



CPU stress-tests: PASSED 2023-09-22 23:10:05

Description Info log Error log Status

CPU stress fest CPU _stress_test INFO_log CPU_stress test ERROR log PASSED

Memory stress-tests: PASSED 2023-09-22 00:03:26

Description Info log Error log Status

Memory stress test Memory stress test INFO log Memory stress test ERROR log |:|

Conclusions This solution supports the HP rev 9.10 line of servers and has
shown its effectiveness during testing in the laboratory. Further plans are to carry out
a full cycle of tests with different rack configurations, and also expand the line of
brands of supported servers. Before implementing the solution, preparing to
production state from factory settings a complete rack (40 positions) took 1 week of
work time for 1 service engineer. The solution allows to reduce this time to 3.5 hours.

Analogues under consideration:

o Solution from Lenovo XCarity Controller. The solution does not allow
stress testing on the target server, but only its configuration;

o BMC Remedy IT Service Management (ITSM) solution
https://www.bmc.com/it-solutions/remedy-itsm.html allows you to do all the
necessary configuration, but does not allow you to run against multiple servers.

Competitive advantages of this solution:

o Ability to run an arbitrary set of tests within a server rack;

o Ability to identify equipment and run stress tests on the target machine.

Further development plans

o To add the ability to check the quality of the connection - by measuring
point-to-point transmission speed;

. To add the ability to check the cable connection map by comparing it
with a given standard.
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VJIK 685
OCHOBHI HAITPSIMH PO3POBJIEHHSI HOBUX 3PA3KIB JIITHHOT O,
JEMICE30OHHOI'O TA 3MMOBOI'O B3YTTS JJIS1 NOJIIEVMCHKHUX
HAIIIOHAJIBHOI MOJIII YKPAIHU

Bamyk Haranis ®enopiBHa,

K.F0.H., CTAPIIANA JOCIITHUK,

Jlep>xaBHUIT HAYKOBO-OCITITHUN 1HCTUTYT
MiHicTepcTBa BHYTPIIIHIX CIIpaB Y KpaiHu
M. KuiB, Ykpaina

AHoTanisi. Y [aHiif CcTaTTi aBTOPOM BHU3HAYEHO HANpSIMH OCHOBHI
BIPOBA/HKCHHS 1HHOBAIIMHUX TEXHOJOT1A y BUPOOHUIITBO CY4aCHOTO CIEIIaIbHOTO
B3YTTS. 3a3HAUEHO, IO PE3YJIbTATH JOCTIKEHb MAIOTh MEPCIIEKTUBY 3aCTOCYBaHHS
IHHOBAIlIMHUX  TEXHOJOTIM TMiJg Yac po3poOOK HOBUX 3pa3KiB  JIITHHOTO,
JIEMICE30HHOTO Ta 3MMOBOTO B3YTTS ISl Toiledcbkux HamioHanbHOT MmOl
VYkpainu. 3ayBa)KeHO, 110 IHHOBAI[II{HI TEXHOJOT1i BUPOOHULITBA B3YTTS CTOCYIOTHCS
HE TUIbKH MPOEKTYBAHHS, YCTATKyBaHHA a i BUKOPUCTAHHS HOBITHIX MaTepialiB JJis
BEpXY B3YTTS, MIJKIAJIKH, TPOMDKHUX MaTepiajiB Ta MIJOIIBH, CIOCO0Y 3’ €AHaHb Ta
TEXHOJIOT1M BUKOHAHHSI.

Kiro4oBi cjioBa: 3pa3ku JITHHOTO, JIEMiCE30HHOTO Ta 3UMOBOTO B3YTTS MJIS
nominercbkux HarioHanpHoi mominii YKpaiHu, crheriajibHe B3YyTTsS, I1HHOBAIIII,

1HHOBAIIMHI TEXHOJIOI1I.

Hogi 3pa3ku JiTHBOTO, AEMICE30HHOTO Ta 3UMOBOTO B3YTTS VISl TIOIECHCHKUX
HarmionansHoi nomiii Ykpainu MatoTh OyTH IpU3HAYEH] AJI 3aXHUCTY HIT BiJl IEBHUX
BUJIIB HeOe3neuHux BIUIMBIB. Ilii 4yac BUTOTOBJIEHHS TaKOro B3YTTS 0OOB’SI3KOBO
MalTh 3aCTOCOBYBATHCSl 3aXMCHI Martepiaad, a TaK0oX HaWOUIbII MPOTPECUBHI
texHosorii. TpamuuiiiHi MaTrepiaad, 1[I0 3a3BUYail BUKOPUCTOBYIOTHCA IS
BUTOTOBJICHHS B3YTTs, 30Kpe€Ma HaTypajbHa IIKiIpa, BCE YACTIIIE 3aMIHIOIOTHCS Ha
CydacHI BHICOKOTEXHOJIOTIYHI CHHTETUYHI Marepianu. SKIio mnpu BUTOTOBIICHHI
B3yTTS KOMOIHYBaTH Marepialid, HanpuKIaj [Js JeTajlied BepxXy MO€JIHATH
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HaTypajdbHy MIKIPY Ta BCTaBKH 13 TEKCTHJIBHOTO (CHHTETHMYHOTO) Martepiaiay THITY
«CORDURA» MOXIHBO AOJaTH BCTAaBKH 3 MOJiypeTaHy. Takum 4YMHOM 3’ SBUTHCA
HOBE B3YTTH, SKE€ 3a pOOOYMMHU XapaKTepUCTUKaMU Oararo B 4YOMY 3HAYHO
MEPEBEPIUINTH ICHYIOUE B3yTTs JJIs MOJILII.

OCHOBHUM HAaINpsSIMOM PO3BUTKY HOBUX TEXHOJIOTIH y BUPOOHHUIITBI JITHHOTO,
JIEMICE30HHOT'0 Ta 3MMOBOT'O B3YTTS JIJISl MOMIIEHCHKUX HA CHOTOAHI € BUKOPUCTAHHS
cydyacHMX MartepianiB. I[Ipu BHrOTOBIEHHI B3yTTS BHKOPHUCTOBYIOTHCA pIi3HI
MeMOpaHd, 10  3a0e3MeuyloTh  BHUCOKMH  pIiB€Hb  BOJOHEIPOHUKHOCTI,
MapONPOHUKHOCTI. Pi3HOMaHITHICTP MeMOpaHHUX TKaHWUH 3a CTPYKTYpOIO Ta
MPUHIMIIOM [1i JAal0Th 3MOTY MiAINTH audepeHuiioBaHo 10 BHOOPY MEMOpaHHOI
TKaHUHU TIEBHOTO TUITY 1 MPOEKTYBATU MPEIMETH CIEIaAIbHOTO (POPMEHOTO B3YTTS 3
KOHKPETHUM CIIBBITHOIIICHHSIM MOKA3HUKIB BOJIOHEITPOHUKHOCTI Ta
MapONPOHUKHOCTI («IuXaHHS»), sKe OyJe ONTUMAIbHUM JUIsi TIEBHOTO PIBHS
GI13UYHOI aKTMBHOCTI TMpaliBHUKA. AJDKE <JIUXaHHS» Ta BOJOHENPOHUKHICTh €
3aBXIM CBOEPIIHUM KoMmrpomicom. LI AB1 BaXJIMBI XapaKTEPUCTUKA MEMOpAHH
OB ’s13aHl MDK co0oro. UMM Kpale <«JIMXaHHS», THM MEHIIA BOJOTOCTIHKICTD, 1
HaBMak, TOOTO 11 XapaKTEPUCTUKHU B3a€MO3BOPOTHI. Came TOMY TiJl yac BUOOPY
MeMOpaHHOI TKaHWHU [Jii BUTOTOBJIEHHS CHEIlaJbHUX BHIIB JIEMICE30HHOTO Ta
3UMOBOTO (POPMEHOTO B3YTTSI CJIiJI PO3CTABUTU MPIOPUTETU 1 YITKO PO3YMITH, IS
AKUX YMOB €KCIUTyaTalli 1e B3yTTd NoTpiOHe. Tak, HanmpuKiaa, IJs MPaliBHUKIB 3
HEBHMCOKOIO 1HTEHCUBHICTIO (DI3MYHOI JISUTBHOCTI MiJ 4YaCc BUKOHAHHS CITYXKOOBHX
00O0B’sI3KIB JOCTaTHbO OyA€ YEpEeBHKIB 3 MEMOpAHHOI TKaHWHHU 0a30BOr0O piBHI.
BupoOu 3 Takum kjacoM MeMOpaHH J1al0Th 3MOTY TOJIIEHChKOMY MOYyBaTH cebOe
KOM(OPTHO BOPOJOBXK TPUBAJIOTO HYacy. 30BCIM I1HMMX (DI3UYHUX HABAHTAKCHb
3a3HAIOTh TMPAIIBHUKKM HAa I1HTEHCUBHUX 3aBJaHHAX Ha TOJIroOHax, OOMOBUX
KUIbKaJICHHUX BHI3/IaX 3 MepeOyBaHHSAM 3a PI3HUX IMOTOJHUX YMOB, Ji¢ TUTAHHS
SKOCT1 B3YTTA IS TIOJIIEUCHKOTO OE3MOCepeHhO TMOB’SI3aH0 3 OE3MEeKOr0 s
3mopoB’s. Ha mganwii wac aHaii3 BHPOOHHUIITBA Cy4yaCHOTO B3YTTS JAEMOHCTPYE, IIO
O€3IIOBHI TEXHOJOTIT 3’€AHaHHS € TPOTPECHBHOI0 PO3POOKOI0 B CBITOBOMY

BUPOOHMIITBI B3YTTS, a TakoX TexHoyoris «3D fity € TOYHMM pO3MILLIEHHAM
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miHoMarepiaiiB, 3 MONINIIEHOH BeHTWwliew. lloegHanHs 3  Ge31IOBHOIO
TEXHOJOTIEI0 pOOUTh B3yTTA KOMGOPTHUM, MOKHAa 3aMIHUTH IIBH Ha
BHUCOKoUacTOoTHe 3BaproBanHs TkaHuHu «HF Welded» Ttomi He Oyae 3aiiBoro
VIIIJTbHEHHS Ha IMIBaX 3’€IHAHHS B3YTTH, 10 Oy/Ae COpUATU MiABUILEHHIO KOMPOPTY
Ta YCYHEHHIO OTEPTOCTEN Ha CTOMI.

AHani3ylound cy4acHi TEXHOJIOT1i Ta CHCTEMH, Kl 3apa3 BIPOBAIKYIOTHCA Y
BUPOOHMIITBO CIICIIAILHOTO B3YTTS VISl BIHCHKOBOCITYKOOBIIIB, HAPUKIIA] CydacHa
texHoJjorig «My Perfect Fity, cipsimoBaHi Ha MiABUIIEHHS SKOCT1 OXOIJICHHS CTOIIH.
SKicTh OXOIUJICHHS BIUIMBAE K HA HAMIWHICTB (hiKcallii CTOIH 1 eHepromnepenady, Tak
1 Ha KoM$OopT, HEOOXITHUM ISl TpUBAJIOro BUKOpHUCTaHHA. KoMdopT y mpomy pasi
3a0e3MeuyeThCsl 3a PAaxXyHOK 3HM)KEHHS TaK 3BaHOTO «TOYKOBOTO THCKY». Yum
TOYHIIIE B3yTTs BIANOBIAAE (GopMi CTOMM, TUM OLIbIIa IUIOIIA KOHTAKTy CTOINHU 31
B3yTTAM, III0 POOUTH Moro Oubmn 3pyuyHuM. HeoOxiqHO 3BEepHYTH yBary Ha CHUCTEMY
KEBJIAPOBOI IIHYPIBKU 31 CHEIIaJbHUM 3aMKOM, SIKa Ma€ Taki OCOOJIMBOCTI: 3py4HE
BUKOPUCTaHHS, IIHYPIBKA 3aTATYETHCA OJHUM PYXOM; IIHYPKH HAJIMHO 3aKpiIUIeHi,
MiHIMaJIbHA WMOBIPHICTb, 110 BOHHM PO3B'SIKYTHCS; HE PO3TATYIOTHCS; HE BUMArae
MEPETSHKKY M1JT Yac pyxy, 0iry abo xoap0H; JieTka IIHYpPiBKa, 0 HE HAOUpaEe BOJIOTH.
Texnonoria «Advanced Grip» nokiankana 3a0€3MeYuTH BUHATKOBY SKICTh 34ETUICHHS
MIJOMBH 3  IIUPOKUM  CIIEKTPOM  TOBEPXOHb  JJII  3aCTOCYBaHHS  Ha
HalpI3HOMaHITHIIIKX pesibedax 1 3a HaPI3HOMAHITHIIIKX NOTOAHUX yMOB. [ligomBu
«Contagrip» XapakTepU3yIOTbCS SKICTIO 3YCIJICHHS 3 TIOBEpXHEI (HaWKpamun
cepenHiii Koe(illeHT 34YerUIeHHS 3 IMOBEPXHEK NpH TECTyBaHHI B HANHOUIbII
IIMPOKOMY Jiana3oHl YMOB JJIsl KOXKHOI KaTeropii B3yTTS: CHIT, KaMIHHS, IPYHT
TOIIO) 1 IT1IBHIIICHOO 3HOCOCTIMKICTIO. Baxnuum KOMITOHEHTOM
BHCOKOTEXHOJIOTIYHOTO B3YTTS ISl TIONIIEWCHKUX € YCTimKkdA. Bemmka wacthna
eHeprii y OyAb-sIKOMY B3YyTTI NEpPEAAEThCA Yepe3 YCTIIKU, apKe YCTUIKa TaKoX €
BaroMUM €JIEMEHTOM JIJIsi BIJIBOJTY BOJIOTH BiJl CTOTH 1 3HAYHOIO MIPOIO BIUIMBAE HA
AKICTh (pikcarii cTonu. Y HaWOLIBII TEXHOJOTIYHUX MOACISIX BHUKOPUCTOBYIOTHCS
yctinku «Ortholite». Ha BimMiHy BiJl IHIIKUX 1X BUPI3HSE: OAKTEPUITUTHE TPOCOUCHHS,

[0 TEPEeIIKO/PKae BHUHUKHEHHIO OakTepid 1 3amaxiB; <«JIUXaluuil» 1 OUIbII
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JOBTOBIYHMI MaTepiasl — TpaHydud 3 TMOJIypeTaHy 1 TYMH 3a TEXHOJIOTIEI0
«BIIKPUTOTO» €JIEMEHTAa, KUK 3a0e3rmedye BiIMIHHWM BIIBiI BOJOTHU BiJ CTOIH;
cHeliaJibHa KOHCTPYKLIS I'STKOBOI YaCTMHM 3a0e3leuye JT0JaTKOBY aMOPTH3aLllo,
OUTbII BUCOKUN KOMGOPT Ta MEHIIMNA MUTOMHA THCK Ha M'ITKOBY YAaCTHUHY HOTH,
HOKpally€e IPUPOJHY aMOPTU3ALIIIO IT'STH.

BupoOHUKH BUKOPUCTOBYIOTH Pi3HI TEXHOJIOTIi, 1[0 3a0€3MEeUyIOTh 3aXUCT Bl
NOTPAIUIIHHA BOJIOTHM BcepenuHy B3yTTs. Hacammepen 1ie MpOCOYEHHS BHCOKOT
SIKOCT1 1 TPUBAJIOi JIii, SIKI HAHOCAThCS Ha BepX B3yTTA. [IpocodyeHHs 3a0e3meuyroTh
BOJIOBIJIIIITOBXYBAJIbHI ~ BIACTUBOCTI B3YTTSA TaKoX 1 OpyAOBIIIITOBXYBaJbHI
BJIACTUBOCTI Ta CHPUSIOTH MIHIMaJbHOMY HAaMOKaHHIO MaTepially BEpXy YEpPEBHKIB.
BigoMi cBITOBI KOMMaHIi BHUKOPHUCTOBYIOTH IOJIIypETaHOBE MOKPHUTTS IIKIPH, IO
3a0e3neuye BUCOKHI pPIBEHb BOJOHEIPOHUKHOCTI, 3HOCOCTIMKICTh 1 POOUTH B3YyTTH
IOPAKTUYHUM — TaKUM, WII0 BHMara€ MIHIMAQJIBHOTO JOTJsiAy. Y B3yTTI AJiA
MOJIIENHCHKUX TaKOK MOYKJIMBO BUKOPUCTATU I'YMOBHI 3aXUCT, 1110 HE IPOMOKAE.

[IpoananizoBaHO OCHOBHI HampsIMU 3aCTOCYBaHHSI 1HHOBAIlIMHUX TEXHOJIOT1H
i Yac po3po0JIeHHs Cy4yacHOTO JIITHBOTO, JEMICE30HHOIO Ta 3UMOBOTO B3YTTS JIs
nonmnercbkux. JJocmiykeHHs: NATBEPANIA MEPCIEKTUBHICTh 3aCTOCYBAHHS Y B3YTTI
JUIS TIOMIIEHWChKUX 1HHOBAIIMHMX TEXHOJOTIM, TOMY aKTyaJbHHUM 3aJIAIIA€ThCS
MUTaHHS CHHEPTii, TOOTO 00’€qHAHHSA HAaWKpaIIuX BJIACTUBOCTEH 1 TpaJMIIIHHUX
dbopMm B3yTTs, 0a30BUX KOHCTPYKTUBHMX pIIIE€Hb Ta IHHOBAalIWHUX MaTepialiB.
[lepciekTBaMu MOJANBIIMX JIOCHIUKEHb € poO3poOKa Mofened B3yTTd 3
IHTErpyBaHHSM 1HHOBAUIMHUX TEXHOJOrIA B TEKCTWJIb Ta WIKIPY ¥ 1HIII HOBITHI
Marepianu. B3yTTs 3 IHHOBALIMHUMU TEXHOJIOT1SIMU 3MIHIOE CIIPUMHATTS B3YTTS AJIS
MOJIIIENHChKUX. 3aBASKM 1HHOBALIAM Yy TOJIUEHCHKUX 30UIbIIYIOTHCS IIAHCH
BPSITYBAaTH KUTTSL.

CIIUCOK JIITEPATYPHU

1. Bamyk H. ®. Po3BUTOK I1HHOBalIMHUX TEXHOJOTIH B Cy4aCHOMY

BUpPOOHMITBI cneniaabHoro B3yTTs. H. @. Bamyk. Inayctpisa mogu. Fashion Industry.

2019. Ne 3. C. 34-39.
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VIIK 67.401
KIBEPBE3IEKA: OCHOBHI IMMTOHATTSA TA TEHJEHIIII PO3BUTKY

I'yzap boraan fipociaBoBuy,

acmipanT Kadeapu KOMI FOTEPHUX TEXHOJIOTIH,
TepHOMiNBCHKUH HaIlIOHATILHUM TIeAaroriyHui
yHiBepcHuTeT iMeH1 Bonogumupa ['HaTioKa

AnoTamist. [Tybmikaris mpucBsiueHa aHaIi3y Cy4YacHHUX IMOHSATh Ta KIFOYOBUX
TEeHACHLIM y ramy3i kibepoesneku. Omnucyroun (QyHIaMEHTaIbHI AaCIEKTH,
pO3IJIAIAEMO  BU3HAYEHHSA  TOHATTS  KiOepOe3MeKd, OCHOBHI  KOMIIOHEHTH,
BHOKPEMJTIOEMO aKTyaJIbHI BUKIWKH, 10 BUHHKAIOTh Yy KOHTEKCTI 3pOCTaHHS
KUIBKOCT1 Ta CKJIAJAHOCTI KiOep3arpo3. AKIICHTYEMO HAa HOBAaTOPCHKUX MITXOJaX 0
CTBOpPEHHsI 0€3MeKU B IU(PPOBOMY CEPEIOBUII Ta HA CYYaCHUX TEHJICHIIISIX PO3BUTKY
rampysi.

KarwuoBi ciaoBa. KiGepbOesmneka, kiOep3arpo3a, Oe3leka JaHHMX, 1HHOBAIIA,

CTpaTerisi.

Beryn. 3 KOXHMM  JTHEM KITBKICTh KiOep3arpo3 HEBIUHHO 3POCTaE,
CTBOPIOIOYM CEpHO3HI BUKIMKHM 1Jis1 Oe3neku iHdopmamii Ta HUu(pOBUX CHUCTEM.
BiamoBinHo, po3yMiHHS OCHOBHMX IOHSTH 1 TEHJIEHIINA y Tally31 KibepOe3neku crae
HEOOX1THOIO YMOBOIO JIJisl 3a0€3MEeUEHHSI CTIMKOTO Ta €(PEKTUBHOTO 3aXUCTY.

OcHoBHI MOHATTH Ki0epOe3nexkHu. 3 IHTEHCUBHUM PO3BUTKOM TEXHOJIOTIH 1
BCTYIIOM y IUGPOBY €py, MOHIATTS KiOepOe3neKkn cTae KIIOYOBUM JJII 3a0€3IeUCHHS
CTIMKOCTI CYCIUIBCTBA Ta 3aXUCTY BXJIMBUX 1H(GOpMAIiiHUX pecypciB. Po3risHemo
OCHOBHI MOHATTA KiOepOe3mneku, iX 3HAYeHHS Ta poJib Y Cy4acHOMY IU(GPOBOMY
CepPEIOBHIII.

Kibepbe3sneka — 11¢ KOMIUIEKC 3aXO0/I1B, CIPSIMOBAHMX HA 3aXUCT 1H(dOpMaIli,
CUCTEM Ta MEpeX BiJ HECAaHKLIOHOBAHOTO JOCTYIy, pYyWHYBaHHS, BTpaTu
KOH(1I€HIIITHOCTI YM NOPYIIEHHS JOCTYIHOCTI.

3BepTaEMO yBary Ha KJII0UOBI KOMIIOHEHTH KiOepOe3neKu:
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. [adopmariitna Oesmeka: 3axucT KoH(iACHIIHHOT iH(pOpMaIii Bix
HECAHKI[I0HOBAHOTO JIOCTYITY Ta PO3TOJIOIICHHS.

. MepexxeBa Oe3reka: 3aXHCT MEpPEKEBUX 1HPPACTPYKTYp BiJ aTrak Ta
HE03BOJICHUX BTPYYaHhb.

. Kibepdiznuna Oe3mneka: 3aXuCT BijJ KibepaTak, siKi MOKYTh BILUIUBAaTH Ha
(h13UYHI CUCTEMHU, JI0 NIPUKIIAAY EHePreTUYH1 MEpPEeXkKi Ta MPOMHUCIIOBI 00'E€KTH.

. besneka npanux: 3axuct iHopmamii B 0a3ax MJaHUX BiA BTpaTH,
BUJIAJICHHS Y4 HECAHKI[IOHOBAHOTO JIOCTYILY.

BiaTrak, OCHOBHI MOHATTS KiOEpOE3NMEeKH € BaKIMBUM €JIIEMEHTOM CYyYacCHOTO
1H(pOpMaIIHOTO CycHIbCTBA. PO3yMIHHS LIUX MOHSATH, iX €PEeKTHUBHA peai3allis Ta
MOCTITHE OHOBJIEHHSI CTpATerii — KJIIOYOBI acleKTH it 3abe3nedeHHs udpoBoi
O€3IeKH y CBITI, IKMIl HEBIIMHHO 3pOCTA€ B LIApUHI K10ep3arpos.

Tennenuii y cdepi kidepoOe3nexu. Cydacuuii nudpoBuit nangmadTt cras
noyieM OOpOTHOM MK I1HHOBAIIIMHUMHU 3axX0JaMH KiOepOe3MeKd Ta EBOJIOIIEI0
Ki0oep3arpo3. Posrisimaroun KiIro4uoBi TeHJEHIT y cdepl KidepOe3neku, 3BEpTaEMO
yBary Ha akTyaJbHI BUKJIUKHU Ta 1HHOBaIi, siKi (GOpMYIOTh MalOyTHE HUGPOBOrO
6e3nexoBoro cepenonuina. CydacHi Kid0ep3arpo3u He TUIbKU 30UIBIIMIIM CBIA 0OCST,
ale ¥ cranyd OUIBII CKJIAAHMMH Ta IUIECTIPIMOBAHMMH. 3POCTAHHS KITBKOCTI
BEKTOpPIB aTak Ta HOBITHI TEXHIKM 3YMOBJIIOIOTH HEOOXITHICTh MOCTINHHOTO
BJIOCKOHAJICHHSI METO/I1B Kibep3axucty [1].

[Ty4auii 1HTENEKT CTa€ KIOYOBUM I1HCTPYMEHTOM y OOpoThOl 3
Kibep3arpo3zamMu. BUKOpHCTaHHS MalIMHHOTO HABYaHHS Ta aJIrOPUTMIB MIMOMHHOIO
HaBUYaHHS JT03BOJIsI€ €(EKTHBHO BHUSBIIATH aHOMAaJii Ta IMPOTHO3YBAaTH HOBI BHIU
aTak. Bim3HadaeTbcs 3pOCTaHHSM aTak, COPSIMOBAHMX HA CHEPTreTUYHI CHUCTEMH,
TpaHCIOPT Ta IHIII BaxiuBl 00'ektu. IHHOBamii y cdepi Oe3neku CTaTh
HEOOXITHUMHU I 3a0€3MEUCHHS CTIMKOCTI IUX CHUCTEM, BIATAK BUKOPUCTAHHS
KiOepaHaIITUKK JUIsl aHaJTi3y BETUKUX OOCATIB TAHUX JI03BOJIIE BYACHO BUSBISITH Ta
pearyBaTh Ha KiOep3arpo3u, a aHadi3 3JaTHOCTI JO0 aTak, IMOMNepeKEHHS 1
pearyBaHHs CTalOTh KJIIOUOBUMH €JIEMEHTaMHU B OOPOTHO1 31 CKIIATHUMU 3arpo3aMHu.

Bapro Takox 3a3HauMTH, U0 3 MOMYJSPHICTIO MOOILIBHUX TEXHOJOTIH
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301IBIIYEThCS KUTBKICTh KiOepaTak Ha MOOUIbHI HPUCTPOI: KPaalKKA OCOOMCTHUX
JaHUX Ta BUKOpHUCTaHHS mMUryHcekoro I3 Ha cmaprdoHax BuUMaraioTb HOBHX
METO/IiB KiOEP3axuCTy.

3 pO3BUTKOM KBAaHTOBHMX KOMII'IOTEPIB 3'SBISIETbCA MOTEHIlIITHA 3arpo3a 1 ams
TpamuiiiHoi kpunTtorpadii. Po3poOka Ta BHPOBaKEHHS KBAaHTOBUX METOIB
kpunrorpadgii crae HEOOXIIHICTIO s 3a0e3nedeHHs Oe3neku 1HdopMalii B
MaiOyTHBOMY.

Po3sButok Inmyctpii 4.0, ne o00'ekTH BHPOOHHUIITBA CTalOTh BCE OUIBII
aBTOMATHU30BAHMMHU Ta MIAKIIOYCHUMH JI0 MEpPEeXi, pOOUTH aKTyalbHUMH MHUTaHHS
KiOep3axucTy A BUPOOHUYUX MIATPHUEMCTB.

Koncraryemo, mo TenaeHmii y cdepi kibepOesneku € IMHAMIYHUMHU Ta
MIBUJKO 3MIHIOIOTBCS BIAIOBIZHO O ©BOJIOIII TEXHOJIOriM Ta arak. s
e(eKTUBHOTO Kibep3axucTy HeoOXiTHO MOEIHYBATH 1HHOBAIIIT Ta CTpATEr1uHl 3aX0/I1
JUTSI IPOTH/IIT Cy4acCHUM Ta MalOyTHIM BUKIUKaM Y cdepi udpoBoi Oe3neKu.

Crparerii nporuaii 10 Kideparak:

1. EdexTuBHE HaBuYaHHS Ta OCBITa: MIJABUIICHHS PIBHSA KiOEprpaMOTHOCTI
cepell KOpPUCTYBauiB, TMPOBEICHHS HAaBYANBbHUX TMpOrpaM s  IiABUINCHHS
KOMITE€TEHTHOCTI.

2. Po3poOka Ta BHOpPOBA/DKEHHS CTpaTeriii KibepOe3neKu: KOMIUIEKCHE
3a0e3nedeHHs K10epOe3neKky Ha BCIX PIBHSX.

3. BukopuctanHs cydacCHUX TEXHOJIOT1H.

4. 3axucT KpPUTHYHOI 1H(MPACTPYKTYpH: BIOCKOHAJICHHS 3aXOMIB O€3MeKu
KPUTUYHUX 00'€KTIB Ta pearyBaHHs HA 1HIUJICHTH.

5. KibepcTpaxyBaHHs Ta CTaHAapTHU3allis: BUKOPUCTAHHSA KiOepcTpaxyBaHHS
JUIsl  TOJIETHIeHHS (DIHAHCOBMX BTpAT BHACHIIOK KiOepaTak; CTBOpPEHHS Ta
JOTPUMAHHS MI)KHAPOJHHUX CTaHAApPTIB OC3MEKHU.

Pusuku Ta BUKIMKH y cdepi KibepOe3nekn moTpedyroTh yBaru Ta BilMOBITHAX
CTpaTerii AJis iX yCHIIIHOTO BUPILIEHHS, 3a0e3neueHHs 0e3neku B u(ppoBOMY CBITI
[2].

Y 3Mi"ioBaHoMy 1MdpoBoMy JnaHamadTi, 1€ KUIBKICTh Ta CKJIAJIHICTh
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ki0ep3arpo3 3pocTae, eheKTHBHI CTpaTerii B kibepOe3nerl CTaroTh KIOYOBUMH IS
3a0e3neyeHHs] CTIMKOCTI 1H(OPMALIMHUX CHCTEM Ta 3axHUCTy KOHQIACHIIHHOT
iHpopmMmarii. OaHi€e0 13 J1€BUX CTpaTerid € 3A1HCHEHHS MOCTIMHOTO HAaBYaHHS Ta
MiABUIICHHS KBamiQikalii nepcoHaly 3 MUTaHb KiOepOe3neku, CTBOPEHHsSI KOMaHIU
0013HaHOT0 TIEPCOHAITY, IKMI MOke €()eKTUBHO pearyBaTH Ha HOB1 KiOep3arposu.

InHoBamii B KidepOe3neni cTal0Th BU3HAYAJIBHUAM (PAKTOPOM:

1. Bukopucranns mryqHoro inrenekty (Al) ta mammaHOro HaByaHHs (ML):
iaTerpamis Al Ta ML s ananizy BeTUKUX OOCATIB JIaHWX, BUSIBJICHHS aHOMAaJIIM Ta
MIPOTHO3YBAaHHS HOBHX BHJIB KiOep3arpos; IIBUIINEC BUSBICHHS Ta pearyBaHHS Ha
KiOepaTaku, ajanTaiiisi 10 3MIHIOIOUHUXCSI 3arPo3.

2. KibOepananiTuka Ta BENUKI JaHl: BUKOPUCTaHHS KIOEpaHAIITUKHU JIJIs
BUBYCHHS Ta aHaji3y Kibep3arpo3 Ha OCHOBI BEJIMKUX OOCATIB JTaHUX; €(PEKTUBHE
yIPaBIIiHHS PU3UKAMHU Ta 17IeHTU(IKAIlIS TEHACHIIN Y CBITI K10epOe3neKu.

3. KBanToBa kpuntorpadisi: po3podka KpunrorpadiuHux METOIB, 5Kl OyIayTh
CTIMKMMHM JIO aTaK KBAHTOBHX KOMII IOTEPIB; CTBOPEHHs Oe3MeKu 1HpOopMallii y CBITI,
JIe KBAaHTOB1 KOMI'IOTEPH MOXKYTh JIaMaTH TPAAUIINHI TIHUPPH.

4. bnok4eiH Ta po3MOIIJIEH] PEECTPU: BUKOPUCTAHHS TEXHOJOT1H OJOKYEHH Ta
PO3IOIIIICHOTO PEECTPY ISl 3aXUCTY BiJ HECAHKIIIOHOBAHOTO JOCTYITYy Ta 3MiHH
JaHUX; 3a0€3MeUeHHS IITICHOCTI Ta 0€3MeKH TpaH3aKIlii Ta JaHUX.

5. ABTOMaTH30BaHI CHCTEeMH BHsBJICHHS Ta Biamosimi Ha inmuaeHtu (ADIR):
VOPOBAPKEHHS CHCTEM, SIKI aBTOMATUYHO BHUABJISIOTH Ta pearyooTh Ha
KIOEpIHLIUICHTH; IIBUJKE PEaryBaHHs Ta MiHIMi3allis 30MTKIB BHACIIIOK KiOepaTak.

6. KiGepdiznuna Oe3neka: 3axXuCT BiJ aTak, M0 MOXYTh BIUTMBATH Ha (13U4YHI
CUCTEMH, TakKi SK BUPOOHWYI MAIIMHU Ta aBTOMATH30BaHI CHUCTEMH YIIPABIIHHS;
CTBOpEHHS Oe3mneku (13uIHUX 00'€KTIB, K1 CTAIOTh BCE OUIBII MIIKIIOYECHUMH.

7. larterpamisi kibepOe3nmeku B PO3POOKYy MPOrpaMHOTO 3a0e3MeHCHHS:
BpaxyBaHHS acIeKTIB KiOepOe3neKkn Ha eTari po3poOKH MPOrPaMHOTO 3a0€3MeUEHHS;
3MCHIIICHHS BPA3IMBOCTEH Ta ITiIBUILICHHS OE3MEKH TIPOTPaM.

besnepedno, iHHOBaIlT B KibepOe3mnell € KIIOYOBUM €JIEeMEHTOM y 00poThO1 3

CyyacCHUMHM Ta MailOyTHIMU KiOep3arpo3amu. BukopucranHs nepeaoBUX TEXHOJIOT1N
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Ta CTpaTerii J03BOJISiE MIATPUMYBAaTH BHUCOKHI piBeHb O€3MeKu B YMOBax
IIBUKO3MIHHOTO MG poBOro cepeaopuia [3].

BucHoBKH. 3 KOXHUM POKOM CIOCTEPITA€EThCS 3pPOCTaHHS KUIBKOCTI Ta
CKJIAJIHOCTI Kibep3arpo3. 3J10BMUCHUKH BUKOPHUCTOBYIOTH HOBI TEXHOJIOT11, BIAIOTHCSA
70 CKJIQJHINUX aTaK Ta BUKOPHCTOBYIOTh COIIaTbHO-IHKCHEPHI METOIN IS
BBeJcHHSA B omaHy. KiGepOesneka BU3HAUa€ €KOHOMIYHUN PO3BHTOK, 3a0e3Ieuye
Oe3reKy HaIllOHATBbHUX 1H(GPACTPYKTYp, CIOBiIyEe KOH(DIACHIINHICTE 0COOMCTHX
JAHUX Ta TapaHTye (QYHKIIOHYBaHHS IM(poBoro cycmniibcTBa. Biarak, ramyss
kiOepOe3neku mOTpedye MOCTIHHUX JUHAMIYHMX JOCTIIKE€Hb, BPaxOBYIOUU

TEHJICHIII1 JIO MBUAKUX 3MiH y TEXHOJIOT1SIX Ta Ki0ep3arpo3ax.
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208



VIIK 504.05
MIJIBUIIEHHS PIBHSI EKOJIOTTYHOI BE3IEKH MPU NEPEPOBIII
BTOPUHHUX MPOMUCJIOBUX BIIXO/IIB

JAymkin Cranicnas CepriioBuy

Kannunar TeXHIYHUX HAyK

CensinunoB /lanunio BikropoBuu

CryneHt

HarionansHu#l yHIBEpCUTET LIMBUILHOTO 3aXUCTY Y KpaiHU
M. XapkiB, YKpaiHa

AnoTamisi: [liIBUIIIEHHSA pIBHS TEXHOTC€HHO-EKOJOT1YHOI O€3MeKH T dYac
NepepoOIIOBaHHS JPYTOPSIHUX MPOMUCIIB BIAXOAIB € BAXKIUBUM (hakToM Juis Oe3
BHECEHHsI BEJUKOI KUIBKOCTI HEraTUBHUX HACHIJKIB Ta 3HWKEHHS HETaTUBHOIO
BIUIMBY IPOMUCIIB HAa HABKOJUIIHE cepeaoBuine. IlmacTukoBl BIAXOAM MOXKHA
PO3IIIA/IaTH SIK TIOTEHIIIMHE HKePeTo IIHHOT CUPOBUHU JIJIsi XIMIYHOT POMHUCIOBOCTI
Oco06nuBa yBara y nuTaHHi po3poOKU TEXHOJOTIN yTHIII3allli TUIACTUKOBUX BIJIXO/IIB.
NPUIIISETHCS XIMIYHUM METOJaM PEUUKIIOBaHHS TBEPAUX MOOYTOBHX BIJXOIIB
miacTMac, 30kpema BiaxoiB nomietwieny (IIET) sik oqHOTo 3 HAaUTIOMIMPEHIITNX.

KurouoBi cjioBa: TEXHOJIOTIi 3aXHUCTy, HAaBKOJIMILHE CEPEIOBUIIE, TBEPIl
MoOYyTOB1 BIIXOAW, CHCTEMa OYMIICHHS, MOOIJIbHA YCTAHOBKA, IMiTalllifHA MOCIb,

CUCTEMa YTPaBIIiHHS 0€3MEKOIO.

O06’exkTOM [J0CJIIKEHHSI - € BIUIMB TEPUTOPIi HA HABKOJUIIIHE TPHUPOIHE
CepeloBUIlle, — NpoUeC NIABULICHHS PIBHA €KOJOrIYHOI  Oe3NeKu Mpu
nepepoOJIIOBaHHI BTOPUHHUX TMPOMUCIOBUX BIAXOJIB ILJIIXOM BIPOBAKCHHS
MIPUHITUIIIB 1 TEXHOJIOT1H YIIpaBIiHHS BiJIXO/IaMHU.

MeTo10 - JOCHIIPKEHHS € TIBUIICHHS PIBHS €KOJIOTTYHOI O0€3MEeKH TepUTOPiit
yepe3  MIABHMINCHHS  PIBHA  TEXHOTCHHO-GKOJIOTIYHOI  Oe3meku  Imijg — gac
nepepoOTFOBaHHS IPYTOPSTHUX TIPOMHUCTIB BIIXO/IB

Jlimst mocsSTHEHHS TOCTaBJICHOT METH BH3HAYCHO Takl 3aBHaHHS: Bu3HaueHHS
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aAKTyaJIbHUX HAMPSIMKIB MPAKTUYHOTO 3aCTOCYBaHHS MPUHITUIIIB TIOJIIIIICHHS BIUIUBY
HAa OTOYYyIOU€ CepefoBHINE. AHaNI3 POl MEPEepOOKHM BTOPHUHHHUX MPOMHCIOBHUX
BIIXOAIB Yy MIJABUINEHHI PIBHS €KOJOTIYHOI Oe3neku ypOaHi30BaHUX TEPUTOPIM.
BukonanHs BIuMBY mepepoOKH, sika BiAOYyBa€eTbCs Ha MIANPHUEMCTBI, Ha JIIOJCHKI
CHUJIBHOTH Ta MOTJIMHAHHSA 1 BUKUU TAPHUKOBUX Ta3iB.

Po6ota mMae Ha MeTi BIPOBAKEHHS €()EKTUBHUX 3aXO0JIiB, CIPSIMOBAaHUX Ha
ONITUMI3AIlI0 BUKOPUCTAHHSI BTOPUHHUX PECYPCiB Ta 3a0€3MEUYEHHS] BUCOKOTO PIiBHS
Oe3nmexku BUPOOHWYOro. PesynbTaTh AOCHIKEHHS BIIKPUBAIOTh MOXKJIMBOCT1 JIJIS
MPAKTUYHOTO BIPOBAKEHHS HOBATOPCHKUX TEXHOJIOTIM Ta MIABHUINEHHS CTaJOCTI
€KOJIOTIYHOTO BUPOOHUIITBA.

Po3poOka cucremMu ympaBiiHHS €KOJIOTIYHOIO OC3MEeKOI0 IIIINPUEMCTBA, 3
BUKOPUCTAHHSM TEXHOJOTIA 3aXWCTy, CUCTEMHU OYMIIEHHS Ta IMITallifHOT MOJe,
BpPaxoOBYIOUM TBEp/Al MOOYTOBI BIAXOAM Ta MOOLIBHI YCTAaHOBKH. 3alpONOHOBAaHA
CUCTEMa CIPSMYBAaHHS Ha JIOCATHEHHS BHCOKOTO CTyMHeHS Oe3leKu Ta
30aJIaHCOBAHOCTI MIXXK BHPOOHHUIITBOM Ta €KOJOTIYHUMM aCIEKTaMH, ITiJBUILICHHS
CTIHKOCTI €KOJIOTIYHOTO BUPOOHUIITBA YpOaHI30BaHUX TEPUTOPIH.

BukopucTanHs BIIXO/1B BAPOOHUIITBA Ta PI3HOMAHITHUX CYNyTHIX MPOAYKTIB,
0COONMMBO 3  ypaXxyBaHHSM  3HAQ4YHOTO  BIANPAIfOBAHHS  CHPOBUHH, IO
EKCIUTyaTYIOThCS, 1 Ma€ BeEJIMKEe E€KOHOMiuHe 3HadeHHs. [Ipu npoMy BUTpaTu Ha
BIJIXOJH BKJIIOYAIOTHCS.

Bumorn BupoOHMYOr0 mporiecy 3rigHo 3 crernudikaiii Ha TOTOBY MPOAYKIIIFO
MOXYTb OyTH MOBTOPHO BUKOPHUCTAHI.

T1 Marepianu siki 3aBOJ] HE MOK€ MepepoOUTH CaMOCTIHHO, EPeIal0Th Ha 1HIII
MIIIPUEMCTBA 3 TEpepoOKH BiAXOAiB. PazoM BUPINIYIOTHCS BaKJIMBI €KOJIOT1YHI
npoOsiemu. HasiBHUI AOCBiA CBIIYUTH, 10 HAapa3i MPOMUCIOBICTh MEPEPOOKH BTOP
CUPOBHHHM MarepiaiiB, B CHIy cHoenudika BUPOOHUIITBA Ta HEOOXITHHX
BJIACTUBOCTEH TOTOBOI MPOMAYKIIi, € TPAKTUYHO €IWHOI0 Taly33l0 EKOHOMIKH,
3IaTHOI0 €(EKTUBHO Ta Y BEJIMKHUX 00CsSraX BUKOPUCTOBYBATH BIIXOIU 1HIIUX
BUPOOHHMITB. 3a XIMIYHHM CKJIQJOM BIJIXOIW pI3HUX BUPOOHUIITB JyXKe

pi3HOMaHITHI. BOHM B OCHOBHOMY MpECTaBJI€H1 CHUJIIKaTaMU Ta aFOMOCHJIIKaTaMH,
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€JIEMEHTIB TepuIoi Ta APYroi rpyn MEpiOAUYHOI CHUCTEMH, IO POOUTH iX IyxkKe
MEPCIEKTUBHUMH JIJI1 BUPOOHUIITBA BUAXOJHHMX MaTepiaiiB, Y TOMY YHCII Tarepy
OoJlHaK Oe3mocepeHE BUKOPUCTAHHS TaKOi CHPOBUHHU JOYyXKE€ YCKJIaJHEHE uepes
HECTaOIBHICTh CKIIAAY 1 BIACTUBOCTEH.

[Ipornec ympaBiaiHHA MPOMHUCIOBUMH BIJIXOJaMH MiCTa Ma€ OCOOJIMBOCTI, SIKi
HEOOX1THO BpaXxOBYBaTH ITiJI 4ac MPUUHATTS PillIeHb, CIIPSIMOBAHUX Ha 3a0e3MeUeHHs
Horo (yHKI[IOHYBaHHS Ta PO3BUTKY miampueMctBa. L{i ocobGmmBOCTI MOB’s3aHi 3
HOPMATHUBHO-TIPAaBOBUM 3a0€3MEUCHHSAM Ta B3a€MOJIEI0 1HCTUTYTIB, MOKJIUBOCTSIMU
(biHaHCYBaHHS TPOEKTIB PO3BUTKY, TEXHOJOTIEI0 HAJaHHSA MOCIYT 3 IMEepepoOKu
BIIXO/IB (BTOPUHHUX €KOJIOTIYHOI O€3MeKH Mpu MepepoOIOBaHHI BTOPUHHUX
MIPOMMCIIOBUX BIJIXOJIIB). 3aX0/U 3 YIIPABJIIHHS MPOMHUCIOBUMH BIJIXOJJaMU B YaCTHHI
nepepoOKM BTOPMHHHMX PpECYpCiB TMOB’SI3aHI 3 1HCTUTYIISIMH, I1HHOBAIlisSIMH Ta
IHBECTHUIIISIMH, TIOBHHHI 31HCHIOBATHCS KOMIUIEKCHO, OCKIJIBKHM TIPH MPUHHATTI Ta
peamizaiii pillieHb 3 TEXHIKO-TEXHOJIOT1YHOI MOJEpHi3allii (BIPOBAIKECHHS
1HHOBalli) MOTpiOHE (QiHaHCOBE 3abe3nedyeHHs (3alydyeHHS Ta BUKOPUCTAHHS

1HBECTHIIIH), a TAKOXK HASIBHICTH BIJIIOBIIHOTO 1HCTUTYIIIHHOTO CEPEIOBHIIIA.
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CHUCTEMA TIOKBAPTUPHOT' O OBJIIKY CIIOKABAHHS TEIJIOBOI
EHEPTIi B BATATOIIOBEPXOBUX KMUTJIOBUX BYJIMHKAX
3ABYIOBHU JIPYT'Oi TOJIOBUHU XX CTOJITTS
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Tapanaii Osexkcanap MuxaijaoBuy,

1.T.H., mpodecop

XapKiBCbKUI HalllOHAIbHUN YHIBEPCUTET
MICbKOTO0 rocnoaapctsa iM. O. M. bekeToBa
M. XapkiB, YKpaina

Apemenko Mapuna OuiekcanapiBHa,

K.T.H, TeHepanbHuil qupexktop TOB «/liBaiicy
M. XapkiB, YKkpaina

AHOTAmifA: y CTarTi pO3IJISIHYTO OCHOBHI HENONIKM  BEPTUKAJIbHUX
OIHOTPYOHUX CHUCTEM ONaJleHHA. PO3IISIHYTO METOOMKY NpOBEIEHHA pOOIT 3
PEKOHCTPYKIIii CHUCTEeMHU omajeHHs 0e3 3MiHM Horo kepena teruiotd. HameneHo
aHajl3 EeKOHOMIi TEIUIOBOi €HEeprii Micis PEKOHCTPYKIi CUCTEMH ONaJIEHHS
KHUTIOBOTO OyIUHKY.

Kiaw4oBi cjoBa: omnajeHHs, TeIJIoBa €HEpris, JIYWIBHUKK TeEIUla,

E€HEepPropecypcH, €KOHOMIS.

OCHOBHMM  3aBJIaHHSIM IIEHTPAJII30BAHOTO OMNaJeHHS € 3a0e3rneueHHs
HOPMATUBHOI TeMIepaTypu y KBapTUpPax KHUTIOBUX OyauHKiB. OAHAK MOMHIIKH,
JOMYyILIEHI HA eTami MPOEKTYBaHHS Ta OYIIBHUITBA TEIUIOBUX MEPEX HEMHUHYyYE
MPU3BOAATH J0 MiABUIIIEHHS Tapu(iB.

VY kBapTupax CHOXXMBaHHS BOJM, ra3y Ta EJIEKTPUKU PO3PAaXOBYETHCS 3a
MOKa3HUKAMH 1HIMBIAyaTbHUX JIYWIHHUKIB, a HAWJOpOK4Ya - TEIJIOBa €HEpris, Ha
AKy npunagae Omu3bko 70% KOMyHaJbHUX IUIATEXKIB, PO3PAXOBYETHCS 1

pPO3MOAUISIETbCA  TUIBKM 32 3arajbHOOYJMHKOBUMH JIYWIbHUKaMH. BapTicTb
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OMaJIeHHs OJHOTO KBAJPaTHOTO METPa PO3PaxOBYETHCA TEIUIONOCTAYaIbHOIO
OpraHi3alfi€ro NUIIXOM IJICHHS 3arajbHOi KIJIBKOCTI TEIUIOBOI €HEeprii, CIOKUTOI B
OyIMHKY 3a MICSIIb 32 TOKa3HUKAMHU 3arajibHOOYIMHKOBOIO JIIYMIIbHUKA, HA 3araJIbHY
IUIONIY BCIX OMATIOBAJIbHUX KBapTUP 1 MHOXKEHHS Ha BapTICTb OJHIET rirakaiopii
TEIUIOBOI eHeprii. BjJacHUK KBapTHPH TaKOK BUMYIIICHHH 1€ ¥ TIJIATUTH 32 OMaJICHHS
MICIIb 3arajbHOTO KOPHUCTYBAaHHS Ta 1HII 3arajJlbHOOYJAMHKOBI BTpaTH, SIKI TaKOX
BXOJISITh Y BapPTICTh OMAJICHHSI OJTHOTO KBaJI[PaTHOTO METPa KBAPTHUPH.

Opnak Takuii Meron OOJIIKYy TEIUIOBOI €Heprii BBaXKaeThCs aOCOIOTHO
HECIPaBEIMBUM, OCKUIBKM TEIJIO B  0araTOMOBEPXiBKaX  PO3MOIUISETHCS
HEPIBHOMIPHO: KOJIM OJIHI BJIACHUKH BIIUMHSIOTH BIKHA Y€pe3 CIEKY Y KBApTHUPAX, TO
1HIIl 3MYIIEHI 4Yepe3 XOJIOJ BMHKATH €JIEKTpUYHI o00IrpiBayi, a B MIJICYMKY
HAIPUKIHII MICSI BCl CIUIAYYIOTh OJHAKOBY cyMy. OCHOBHOIO NPUYHMHOIO TaKOIrO
TEIJIOBOTO JUCOANAHCY € KOHCTPYKTUBHUU HEJOJIK BEPTUKAIBHOI CHUCTEMU
OTAJICHHA - TEIJIOHOCIH, TPOXOJIAYU MO BCIX MOCTIAOBHO 3’€JHAHUX OINaTIOBAIBHUX
npuiagax, MOCTYNMOBO BIJJIa€ CBOIO TEIJIOBY €HEPTil0 1 JOXOAUTH JI0 KpaiHIX
KBapTUp TMPAKTUYHO B OXOJO/PKEHOMY CTaHl, IO ICTOTHO BIJIMBA€ Ha
TEMITIEpaTypPHHUHA PEKUM y KBAPTHUD.

Kpim Ttoro, mig wyac HapaxyBaHHS IUIaTH 3a TOCIYTd OMNAaJCHHS He
BPaxOBY€ThCA pi3HA KUIBKICTh TEIUIOBOI €HEprii, IO CIOKUBAETHCA >KUTEISMU
OKpeMHX KBapTHp. [HakIIe KaKy4w, HE BpPaxOBYEThCS pO3TalTyBaHHS KBapTHPHU
(miBaeHHu# abo MiBHIYHUK OiK, KyToBa a00 MO HEHTPY OYIWHKY), SIKICTb BIKOH,
YTEIJICHHS CTiH, @ TAKOX KUIbKICTh OMATIOBAIbHUX MPUIIAIIB.

JInsi BIACHUKIB KBapTUp, SIKI HE OTPUMYIOTh CyOcHii, Oa’kaHHS 3HU3UTH
BUTPATH HA OMAJICHHS € JIOCUTh aKTyaJbHUM. {711 BUpIIICHHS ITi€1 3a/1a41 CIIOYKMUBaYl
MMOBHUHHI MaTH MOJKJIMBICTh PETYIIIOBATH TEMIIEPATYPy Y CBOIX KBapTHUpPaX, a TaKOX
BMHKATH Ta BUMHKATH OMAJCHHS HAa BIACHUN PO3CYyA, THM CaMHM MalO4d 3MOTY
3a01aIUTU CBOI1 KOIITH.

Ha ocHOBi aHami3y HaKONMMYEHOTO JOCBIAY B JaHIA CTATTi 3alpONOHOBAHO
TeXHIYHE  pIMIGHHS  IMIOAO  PEKOHCTPYKINi  JII0OYMX  CHUCTEM  OMaJCHHS

OaratokBapTUpHUX OYyAMHKIB, 30yJOBaHUX Y APYTii MOI0BUHI XX CTOJITTS.
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Y 2017 poui OyB mnpuiiHaTHii 3akoH YKpaiHu, SKUM HaJAaB MOMJIUBICTh
MEIIKAHIIM JKUTIOBUX OYyJIWHKIB, 30yJOBaHUX B ApYyrii momoBuHI XX CTOMITTS
IUTATUTH 3a CIIOXUTY TEIJIOBY €HEPrilo Ha MiJCTaBl MOKa3iB BIACHUX JIYHJIbHHUKIB
tera [1].

AJe TEXHIYHOI MEpelIKOAOI  JJIi  BCTAHOBJEHHS  IHIUBIAYalbHHUX
JIYUIBHUKIB TEIJIa y CTapux OyAMHKaX cTaja BEpTHKaJbHAa OAHOTPYOHa cHCTEMa
omaneHHs (puc. 1). bnuzpko 80% xutioBoro ¢oHIy CTAHOBIATH THUIOBI MaHENbHI,
OJIoOKOB1 Ta 1emsHI OyauHku, 3BefeHl B 60-90-pokd MHUHYJIOrO CTOMITTS,
3nebinbmoro cepit 464, 468, 38 1 II-57, 3 BepTUKaTbHUMH HEPEryIbOBAHUMU
OIHOTPYOHUMHU CHCTEMaMHU OIAJEHHS 3 BEpPXHIM 1 HIKHIM PO3BEICHHSAM Ta
€JIEBATOPHUM By3710M. Cxema IpHUeTHAHHS 1O TEIUIOBUX MEPEX - 3ayexHa. Taki
CUCTEMH HE MAIOTh Hi MICIIEBOr0, HI 1HAMBIAYaJIbHOIO PETYJIIOBAHHS 1 MOBHICTIO
BUKJIIOYAIOTh XOY HalMEHIIy MOXJIMBICTh BJIACHUKY KBAapTHPH 3a0ILAJUTH TEIJIOBY
eHeprimo [2].

BaraTonoBepXoBui XUTNOBMA byOUHOK

LlenTpanizoBane Keapupua cucTema

Kepeno 1234 0D, | {0,
nosepx|
TEL o
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KBapTyphia cuctgma

nose; Xl .
<sapupria cuctqua
. D, | IO, | O
nosepx|
KeapTupha cucTdma
- I, |0, )
noeepxj)

KeapTuplia cuctgma
Tennosa O,

Kamepa it
NOBEPX| - -----rmrr oo o

r
' 3 TenoMmepexi Wl |
bt —

B S s ianes TP R -
B TENMOMEPEXY By nuHKoBMil EnesaTopHuii
TennoniunneHIK By3on

=

Puc. 1. BeprukajbHa 0JHOTPYOHA cHCTEMA ONAJICHHS
JIyist CTBOpEHHS peaibHOi TEXHIYHOT MOKIIMBOCTI €KOHOMIi TEIJIOBOi €Heprii
noTpiOHa TOBHA PEKOHCTPYKIIs BEPTHUKAJIbHOI HEPEryJbOBaHOI OJHOTPYOHOI
CUCTEMH OMAJICHHS JKUTJIOBOTO OYIMHKY HAa MOKBAPTUPHI TOPU3OHTAIBbHI CHCTEMHU
OTMAJICHHS 3 KOMEPIIMHUMH JIIYUIbHUKAMH TeIUla B KOXHIA KBapTHUPi, TOMY IO
3HIDKEHHS CIIO’KMBAHHS TEIIa B KO)KHOTO OKPEMOTO CITOKHMBaya HEMUHYYE TIPU3BEC
10 3HIDKEHHS BUKOPHUCTAHHS E€HEpropecypciB i HOro BHUpPOOJEHHS B

TeIUIONOCTayaIbHO1 OpraHi3aliii.
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OCHOBHI  TEeMJO130JbOBaHI  TPyOONPOBOAM MPOKIATAIOTHCS B MICHAX
3arajJbHOTO KOPUCTYBAHHS, TaKUX SIK MiABaJIbHI TEXHIYHI TMPUMIIICHHS, MiIBATU Ta
CX0J10B1 KIMTKH [3, 4]. Y kBapTUpax HaJ MiJJIOTOI0 MPOKIAIAITHCA JIBl TpyOH, a Ha
HOBOMY TIJKIIOYEHHI JI0 KOKHOTO OIAJIOBAIBHOTO TPHWIAAy BCTAHOBIIOETHCS

TepMoperysatop (puc. 2).

Puc.2. ®parMeHT yCTAHOBKHA KBAPTHPHOI'0 JIYHJILHUKA TEIJIa, HOBOIO
HarpiBaJLHOT0 Npuiany i peryiasiropa remnepatypu «Danfoss»

3amiHa CTapux ONAJIIOBAIILHUX INPUIAJIB HAa HOBI HE € OO0OB'I3KOBOIO.
KOHCTpYKTHBHOIO OCOOJIMBICTIO 3aIIPONIOHOBAHOT METOJUKU € T€, 110 MPOOHBAHHSA
MDKIIOBEPXOBHUX TEPEKPUTTIB JJIA MPOKIAJaHHS I1I€ OJHOTO CTOSIKA Y KBAapTUP1 HE
noTpiOHe. Takox He MOTPIOHA PEKOHCTPYKIIIS IF0UOT0 1HAMBIIYATBHOIO TEMIOBOIO
MYHKTY, 00JIaJHAHOTO €JIEBATOPHUM BY3JOM. PEKOHCTPYKIIiSl CHCTEMHU OIaJCHHS
MO>K€ MTPOBOJUTHUCS HABITh Y 3MMOBUI MEPIOJ POKY 0€3 BIAKIIOUEHHS a0OOHEHTIB BiJl
TEIJIONOCTaYaHHs Ta iX BiJICEJICHHS.

VY OynuHKY 3 TOKBAPTUPHUMHU TOPU3OHTAIHHUMH CHUCTEMaMH OTAJICHHS Ta
KBapTUPHUMHU JIYMJIbHUKAMU TEIUIa 32 YMOBH YTEIUICHHSI KBapTHp, 3aMIHHM BIKOH 1
OQJIKOHHMX JBEpEll Ta peryJioBaHHS OMNAJICHHS B NPHUMIMICHHSIX 3aJ€KHO BIJl
MOTOAHUX YMOB, BUTpaTh Ha omajeHHs Ha 25-30% HWwk4i, HIX B OyIMHKaxX 3
BEPTUKAJILHOIO OJIHOTPYOHOIO CHCTEMOI0. Y TpOIIOBOMY BHUPAXEHHI €KOHOMisl Ha
omaneHHi onmiei kBaprHpH mwiomero 50 M° craHOBUTH Oim3bko 5000 TpHBEHD 3a
ONAJIIOBAJIbHUY CE30H.

BucHoBku. 3anpornoHOBaHa METOJWKA BUKOHAHHS POOIT 3 PEKOHCTPYKIIiT
CUCTEMU OMaJeHHS MOXe OyTH BUKOPUCTaHA B MPOIIEC] MICIIBOEHHOTO B1THOBIICHHS

3pyHHOBaHOI 1HQPACTPYKTYPH KUTIOBUX 0araTornoBepxoBUX OYIUHKIB.
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EJEMEHTIB CUCTEM MEHE)KMEHTY IHOOPMAIIMHOI BE3NNEKA

KocrtikoBa Mapuna BosioaumupiBHa,

KaHJ. TEXH. HAayK, IOLEHT

Heponos Cepriit MukoJiaiioBuy,

CTapIIvi BUKIa1a4 Kadeapu KOMIT IOTEPHUX CHCTEM,

XapKiBChbKUM HAIllOHATBHUN aBTOMOOUIBHO-TIOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaina

IlnexoBa 'anna AnaToJiiiBHA,

KaHJ. TEXH. HayK, TOLEHT,

3aBilyBau Kadeapu iHQOpMaTUKU Ta MPUKIIAJTHOI MATEMATHKH,
XapKiBChbKUM HAIllOHATBHUN aBTOMOOUIBHO-TIOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaina

AHoTtauisi: B cTarTi HagaHa kinacugikaiis METOAIB MPUIHATTS yIPABIIHCHKUX
pillIeHb Ta PO3IJSAAETHCS MOXJIMBICTD BUKOPUCTAHHS METOAY CTOXAaCTUYHOTO
MporpamMyBaHHs JJI NPUUHATTS YNPaBIIHCHKUX pIIIEHb, IO MPUBEAE 10 HOBITHIX
MPAKTUYHUX MOKJIMBOCTEH OMHUCY CTaHIB B EKOHOMIIIl Ta aJMIHICTPaTUBHOMY
MEHEIKMEHTI.

Kuro4uoBi cjioBa: ynmpaBiaiHCBKI pilI€HHS, IUIbOBa (PYHKIIS, MOJEIb, METO/I,

iH(dopmartis, kibepoesmneka.

Knacudikamis MeTomiB NPUHHATTS YHOPABIIHCHKUX PIlIEHb MPOEKTYBaHHS,
eKCIUTyaTallisi Ta ayJuT CUCTEM MEHEIDKMEHTY 1H(opMaIiiitHo1 Oe3neKu 11e HeoOXiIHi
YMOBHU TPUHHATTS PillIeHb, 10 JAIOTh HASBHICTh aJlbTepHATUB BHOOpY. HalOinbi
YaCTO BUKOPHCTOBYIOTHCS ONTHMI3alliiHi MO MpUIHATTS pilleHb. IX 3aranbHumii
Burisg: F(X)— max (X)EA, ne X — mapaMmerp, KUl MEHEeIKep MOXe BUOUpaTH
(kepyrounii mapamerp, anbTepHATUBHI pilieHHs ). Lleli mapameTp Moxe MaTu pi3HY
MPUPOY Ta MPEJCTABIATHCSA K YUCIO, BEKTOpP, MHOXHUHA 1 T. M.; F(X) — 1miapoBa
¢byHKIist; A — MHOXHHA albTepHATUBHUX pileHsb [1, ¢. 37; 2, c. 60].

Meta MeHeKepa — MaKCUMI3YBaTH LLILOBY (DYHKIIIF0 BUOpPABIIN BINOBIIHUN
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X. Ilpu 11poMy MeHemKep MOBUHEH BpaxOBYBaTU OOMEXEeHHS XEA Ha MOXIIMBI
3HAYCHHS KepYyH4oro mapamerpa X — 1ieil mapaMeTp MOBUHEH JIKATH B MHOXKHHI A.
[lin mpuHHATTSAM pillleHh PO3YMIEThCS BHUOIP HAMKpaAIIOTro PIIICHHS 3 MHOXHHU
JIOIYCTUMHUX aJTbTEPHATHUB.

[leit pe3ynbrar OyayeTbCcs Ha Psal aKCiOM, HOTO Ha3MBaIOTh TiMOTE3010
OUIKYBaHOi KOpUCHOCTI. OCHOBHUU MPUHIUIT T€OPii MPUMHSTTS pillleHb: 0c00a, siKa
npuitmae pimenns (OIIP), mae 3aBxau BUOWMpaTH aIbTEPHATUBY 3 MaKCHMAaJILHO
O4YiKyBaHOI KOpHUCHICTIO. Tomy 3amaui pOopMyJIIOIOTh TAaK: YAM KOPHUCHIIIE, Kpalle
aNTbTEPHATHBA — TUM BUIIE YHCEIIbHA OI[IHKA — «UUM O1JIBIIIE, TUM KpaIIe).

V 3aransHOoMy Bumnajky 3anaya OIIP OynyeThcss HACTYITHUM YHHOM:

1. BcTaHOBIIOIOTHCA BC1 MOKJIMBI CITOCOOU i1 — aJIbTE€PHATUBHU.

2. IIpoBoauThCS iX cMCTEMAaTU3allls 1 YMCIOBA OLIIHKA.

3. BuzHnayaroTbcs 111J11 yYaCHHUKIB MPOIIECY MPUIHATTS PIIICHb.

4. BCTaHOBIIOETBCS MPUPOJAA BIUIMBY Ha LEW MPOLEC PI3HUX BUMAJAKOBUX 1
JIETEPMIHOBAaHUX KEPYIOUUX (aKTOPIB.

5. [linbupaerbcs BIAMOBIIHA MOJICIB 1 METOI PO3B’ I3aHHS 3a/1aui.

[TpuitHATTA pimieHs MOXe OyTH 0€3 BUKOPUCTAHHA MaTEeMaTUYHHUX MOJENeH Ta
3 BUKOPHUCTAHHSIM MaTEMaTUYHUX MOJEICH: IMITaIlliHE MOJICIIOBAaHHS, IrpOBi
Mozeni, rojocyBaHHs. [IpocTi BupimansHI MpaBujiia Taki: ONTHUMI3AIIAHI MOJEN,
MOJIeN1 3 AUCKPETHUMU 3MIHHUMHU, MOJIeN1 3 O€3MepepBHUMU 3MIHHUMU, TAKCOHOMIs,
METO/I €TaJIOHIB, METOJT O1HAPHUX BIIHOCUH, TOJIOCYBAHHS, TEOPIsi KOPUCHOCTI.

[Ipocti BupimanbHI MpaBuiia SBISIOTH COOOK0 CYKYNHICTh €BPUCTUYHUX
MiXO/AIB 3aCHOBAHUX IUISIXOM y3arajbHEHHsI peaJbHOro abo YMOTJISIHOTO JOCBITY
K OKpeMux oci0, Tak 1 JIOACTBAa B IJIOMY: CTaTyTH (BIMCBKOBI CTaTyTH, CTaTyTH
YHIBEPCUTETIB, MOHACTUPCHKI CTATyTH 1 T. J.), KOAEKCHU (IMBUIbHUNA KOJEKC, KOJEKC
4ecTi 1 T. 11.), MpaBUjia OBEAIHKY (B YHIBEPCUTETI, B TYPTOXKHUTKY 1 T. [I.), MOJITHKA
iHdopmaniiiHoi Oe3neku Kommauii. [[1s 1bOro BUKOPHCTOBYIOTH CTOXAaCTUYHE
MporpamMyBaHHsl Ta MOTO BUKOPUCTAaHHS B aJMIHICTPATUBHOMY MEHEJKMEHTI. Lleit
pPO3AT MAaTEeMAaTHYHOTO TMPOTPaMyBaHHS CTAHOBJSATH METOAU  JIOCIIIKCHHS

EeKCTpeMaIbHUX 3a/a4, Yy SKHUX IIhoBa (PYHKIS Ta OOMEKEHHsS 3ajexaThb BiJ
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BUITAJIKOBUX TapaMmerpiB. Taki 3amadyl BUHHKAIOTh TPH MOJEIIOBAHHI TMPOIECIB
OpPUMHATTA pIlIeHb, KOJMM BXigHA 1HpopMmamis abo skach il YacTHHa Mae
WMOBIpHICHUH CTOXaCTMYHHMM XapakTtep, TOOTO 3MIHM il B dYaci mepeadadyuTH
HeMoxJuBoO [3, c. 182]. Indopmaris, 3a sSIKOIO NPUIAMAETHCA PIMICHHS B LBOMY
BUIAJKY, MOXE€ [0 pI3HOMY XapaKTepu3yBaTH CTaH Takoi cucremMu. Moxke
BUSIBUTHCS, 10 PO3TJIsAyBaHa iH(opMalliiiHa CYyKYITHICTh OXOILUTIOE MHOKHUHY CTaHIB.
Tomi 3amava 3 TPUAHATTS PINICHH HA3WBAETHCS HEBHU3Ha4YeHOW. Komm Bigomi
NMOBIPHOCTI KOKHOT'O 31 CTaHIB CUCTEMHU, TO 3aJlaya HA3UBAETHCSI CTOXACTUYHOIO.

3acToCyBaHHS METOMIB 1 MOJIETICH CTOXaCTUYHOTO MPOTPaMyBaHHS JIa€ 3MOTY
OTpUMYBaTu OLIbII pealibHl PIMICHHS 3aJad MOPIBHAHO 3 pIMIEHHSAMU 3a7ad Y
JIETEpMIHOBaHIN MOCTAHOBII. AJie MEpexiJ 10 CTOXAaCTUYHUX Mojeliel mependayae
HasBHICTh J10AATKOBOI 1H(POpPMAIIil: KPIM CTATUCTUYHUX XaPAKTEPUCTUK BHUIAJIKOBUX
rmapaMeTpiB MOJedi, HEOOXHI JaHl MpO TMOPSIOK HAAXOHKEHHS, 30epiraHHs 1
BUKOPUCTaHHA 1HQOpMaIlii, TPO JOMYCTUMY uepry BUOOpY pillleHb, BUMOT I0J0
SIKOCTI PIIIEHbB 1 T. 1. YCE 1€ YCKIAHIOE MOCTAHOBKY 3aj1aul.

VY nporeci moOyI0BU CTOXAaCTUYHOI MOJIEI BaXKJIMBO 3HATH, YU Oy/I€ METOIO
aHali3y €JMHE PIIIECHHS, U0 HE MUISIra€ KOPUTyBaHHIO, YU, Y MIpy HAaKONMUYEHHS
iH(dopmarrii, MOKHa OJuH a00 KiJIbKa pa3iB BUIIPABISATH pilieHHSA. BiamosimHo m0
I[LOTO B CTOXaCTUYHOMY IPOTpPaMyBaHHI JOCHIKYIOTHCS OJHOETAIHI, TBOETAIHI i
OararToeTarrti 3a7aul.

B opHoeramHMX — pilieHHS TPUIAMAETBCS OJUH pa3 1 HE KOPHUTYETHCS.
Po3pi3Hs0Th OHOETANHI 3a7avi 3a MOKa3HUKAMM SIKOCT1 pillieHHs (32 I[IJIbOBUMHU
(GyHKLISIME), XapaKTepOM 0OMEXEHb 132 BUJIOM PIILICHHS.

3a 1miIbOBY (PYHKITIFO 3a3BUYail BUKOPUCTOBYIOTh WMOBIPHICTH MOTPATUISTHHS
pllIeHHS B €KY (BUIMAIKOBY) 00JaCTh, BIAIIYKYBAHHS MAaTEMaTUYHOIO OYIKYBaHHS,
aucnepcii po3B’si3ky a0o QyHKINT Bi pillieHHs. Y KOKHOMY BUIIQJIKy Ma€ MICII€ OJHA
3 Mozeneit: P-momens (fimoBipHicHA), M-monens (Ha OCHOBI MaTEMaTUYHOTO
ouiKyBaHHs) a00 V-Mojienb (Ha OCHOBI JAMCIEPCii) CTOXaCTUYHOIO MPOrpaMyBaHHS.
Bubip Bumy 1miiboBoi (GyHKIIIT BUSHAYAETHCS 3MICTOBUM HAITOBHEHHSIM 3a/1a4l.

B oOMexeHHsSX MaTeMaTH4YHOI MOJENl BHUIAUISIIOTH T, SKI ITOBHHHI
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BUKOHYBAaTHCs 3a BCiX a00 Maiike BCIX peanmizaiiii mapaMeTpiB yMOB 3afadi. Taxi
00OMEKEHHSI Ha3UBAIOTh KOPCTKUMU (200 Mailke KOpCTKUMHU). TparisitoThCsl TaKOXK
CTOXACTHYHI 3a/1adl 3 WMOBIPHICHUMH OOMEXKCHHSMHM, KOJHM BIJIXWUJIM B YMOBaxX He
NEPEBUILYIOTh 33JaHUX 3 BIPOTAHOCTSIMHU 3HA4YeHb MapaMeTpiB. Y BHUIMAJKY, KOJIU
KOPCTKI OOMEXKEHHS MOXHA 3aMIHUTH IXHIM YCEPEIHEHHSM 3a PO3IOIIIOM
BUIIaJIKOBHUX MapaMeTpiB, OOMEKEHHS HA3UBAIOTHCS CTATUYHUMU.

[TocTaHOBKM OJMHOETATHUX 3a/lad BU3HAYAIOTHCS 3QJICKHICTIO PIIICHHS BIJ
peanizaiiiii HabopiB BUXITHUX JaHUX. SIKIO Taka 3aJISKHICTh €, TO PIIICHHS 3a7adl
TPAKTY€THCS B TaK 3BaHUX PO3B’sA3yBaJbHUX MpaBuiax (hopMyax, alropuTMax), o
MOB’A3yIOTh IIyKaHl TMapaMeTpu YyHOpaBiiHHA (pO3B’S3KH) 3  BUIAJAKOBUMHU
napaMeTpamMu yMOB 3aiaul. SIKIIO 3a]eKHICTh HE CIIOCTEpPIraeTbCs, TO PIIICHHS
BIIIIYKYIOTh Y JIETEPMIHOBAHMX BEKTOpax ab0 poO3B’A3yBAIbHUX MpPaBHIIAX
HYJIOBOTO TOPSIIIKY.

[Ipu mocmiKeHH! TPAKTUYHUX 3a]a4d 3’ SIBISETHCS MOKJIUBICTH y TMPOIIECi
pilIeHHs] 3MIHIOBaTH OTPUMYBAaHUW PO3B’SI30K Ha OCHOBI HAKOMWYEHHs 1H(popmarlii
PO CIIOCTEPEKYBaHI BUMAAKOB1 (haKTOPH, 110 BIUTMBAIOTH HA KIHIIEBUU PE3yJIbTAT.

[le mpuBoauTH A0 OaraTOETANHOCTI B 3HAXOJKEHHI PIIICHHS Ha MEpUIOMY
etamni. OcHOBHa TypOOTa JOCTIAHMKA TOB’sI3aHA 3 MOOYI0BOIO MOMEPETHHOTO TUTAHY
pIIIEHHS 3a/1a4i 1 MOKIJIMBOCTI 3a0e31neueHHs 00Ky BCi€l anpiopHoi iHpopMaIii npo
CTaTHCTUYHI XapaKTePUCTUKU BUMAAKOBHX ¢akTopiB. Ha KokHOMY HaACTymHOMY
eTarni BiIOYBA€ThCS KOPEKITisl PIICHHS YU 0a3u YTOUHEHHS PO3MOJILTY CTATUCTUYHHUX
XapaKTEpUCTHK 1 3HOBY OTpUMaHOi 1HQoOpMaulii Hpo mnepedir AOCHIAXKYBaHOTO
Mpolecy.

VY GaraToeTarlHOMy CTOXaCTHYHOMY MpPOrpaMyBaHHI BUIUISIOTh MapKiBChbKe
MporpamMyBaHHS, 10 € OCHOBOIO CY4aCHOI T€OPii MPUUHATTS PIIICHb.

PosrnsHemMo 3agady CTOXAacTUYHOro mporpamyBaHHs. LlinboBa ¢yHKIIsA
=X, W) #i oOMexeHHS g(X, =0, =1,2,...,m 3anexarsb Bil BekTopy W
BUITAJIKOBUX mapaMeTpiB. Bekrop X Hanexuts aeskiin mHoxkuni G. Oynkiii X, W) 1

g,(X, W) 3a Oynb-sK0oro (IKCOBAHOTO 3HAYEHHS X € BUMAJIKOBI BEIMYHHH.
3a3Buuail pu BU3HAYECHHI €KCTPEMAaJIbHUX 3HA4YCeHb IUILOBOT (PYHKINT 3a7adi
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CTOXaCTHUYHOTO MporpaMyBaHHs (MakcuMizalii 4M MiHIMI3alii) MiAJsArae aHamizy
JiesiKa YMCII0Ba XapaKTepucTuka BUMaakoBoi pyHkiii AX, W).

Xapakrep BUIAJIKOBOCTI B 0OMEKeHHsX g (X, W) Toai GpopMytoTh pi3Hi Kiacu

3a/1ay CTOXaCTUYHOTO MPOTrpaMyBaHHS.

Knacudikarist 3a71a4 cTOXaCTUYHOTO MPOTPaMyBaHHS BU3HAYAETHCSA 1€ W TUM,
YU BBAXKAEThCS JIOMYCTHMHM PIIIEHHSIM 3a/1adl JIeTepMiHOBaHMM BekTop X abo
Bektop-pynkmist X(W), 3HaYeHHS SKUX 3alie)kaTh B peaiizamii BHITAIKOBUX
napaMmeTpiB. 3  MO3MIIN  3a3HAYEHUX  3ayBaKeHb  3aJayl  CTOXACTHYHOIO
NpOrpaMyBaHHS  HA3MBAIOTHhCS  BIJMOBIIHO  3aJlayaMU  MEPCIEKTUBHOTO  abo
OTIEPATHBHOTO CTOXAaCTUYHOTO MPOTPaMyBaHHS.

VY 3amadax MEpCHEKTUBHOTO CTOXACTUYHOIO MPOrpaMyBaHHS JOIyCTUME
ONTHUMAaJIbHE PIIICHHA BIJUIYKY€TbCS A0 OTpUMaHHsA 1HGOpMalii Mpo 3HAYEHHS
BUIAJIKOBUX IMMapaMeTpiB. Y 3a7adax OMEPAaTUBHOTO CTOXAaCTHMYHOTO MPOTpPaMyBaHHS
ONTUMAJIbHE PIIMIEHHS 3HAXOJUTHhCS TICAs OOJIKYy 1H(opMalii Mpo peaizalliio
BUMAJKOBHX MapaMETPIB.

PimeHHs 3a7ay cTOXacCTUYHOIO IMPOrpaMyBaHHs 3aJIEKUTh Bl BIACTHUBOCTEN
3a/1a4l 1 BJAaCTUBOCTEH (YHKIIIT pO3MOIITY BUMIAIKOBUX MapaMeTpiB, 1[0 BU3ZHAYAIOTh
MHOXHUHY JOMYCTUMHUX PIIICHb 1 BEJIMYMHY LIbOBOI (PYHKIIII.

BuxingHa 3amada 3BOJUTHCS 3a BIAMOBIAHUX MPHUIYIICHb JI0 JETEPMIHOBAHOI
eKCTpEMaJbHOI 3a/aul, 1110 Ha3UBAETHCS JIE€TEPMIHOBAHUM E€KBIBAJEHTOM 1 PIILICHHS
AKOT MOKHA 3HAUTH METOaMU JIIHIITHOTO MPOTpaMyBaHHS.

Takuit  miaxiJy  HA3WBAETbCS ~ HENPSIMUM  METOJOM  CTOXAaCTUYHOTO
MpOTpaMyBaHHs 1 peali3ye€ThCs MPU MOUTYKY ONTUMAJIBHOTO PIIICHHS OaraToeTarmHux
EKCTpEeMaJbHUX CTOXAaCTUYHUX 3a7ad 3 BUKOPUCTAHHSM METOJIB JUHAMIYHOTO
nporpamyBanHs. [Ipu nmbomy nepexin Bif i-ro eramy a0 (i-1)-To BU3HAYAETHCS TUM,
[0 3 BIJOMOIO CTaHy S; cCMCTeMa IiJ AI€I0 YNpaBIIHHS U; MOBUHHA BUSIBUTUCS B

ACAKOMY HCBHU3HA4YCHOMY CTaHl1 Zi 1> o0 3a4a€ThCA (byHKHlCIO po3moa1LTy
PZZP(Sia Cl'-la ui)'

Ile 3ymMOBIIOE HEOOXINHICTH 3aJaTH MOXIMBHH cTaH S, ;, MNEpHI HIK
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YKa3y€e€TbCcsl YMOBHE ONTUManbHe pimeHHs Ha (i-1)-my eram. IlocmigoBHICTB
NEepPEeTBOPEHb Ha TOMEpeHINd cTajli METOJy AMHAMIYHOIO MPOTPaMyBaHHS MOXKE
OyTH NpPEACTaBIEHA TAKUM JAHLIOKKOM: Sy = Uy = (. = Sy-1 2 Uy_z = (yp =
e (oS oy,

3BOpPOTHUH MPOIIEC, KOJIU KIHLIEBUN CTaH MOXHA Oys0 6 BUPa3UTHU K (PYHKIIIIO
II0YaTKOBOIO CTaHy, HENpUAAaTHUM. Bemuuuuu (, — BMIAAKOBI, TOMYy N BEKTOpH
YIPaBIIHHS TaKoX OyAyTh BUMAJKOBUMH, IO HE A€ 3MOT'M OTPUMATH KOHKPETHUMN
pE3yNbTaT KPUTEPit0 €(hEKTUBHOCTI.

Ockinbku U BenuuuMHa Kputepito W € BUIIQAKOBOIO, TO TOBOPUTU PO
ONTHMAaJIbHE 3HAYEHHS KPUTEPII0 HE MOKHA. TOMy MIpOIO KpUTEpit0 €(EeKTHUBHOCTI
Ipolecy MOXKE CTaTH JesdKa YyCepeIHeHa XapaKTEepUCTUKa MOXKIMBUX 3HAYCHb
KpUTEPII0, HAIIPUKIIAJl MaTEMaTUUYHE OYlKYBaHHS.

Hexaii y N-eranmHOMy mpotieci, SIKHH MOYMHAETHCS 31 CTaHy Sy, MaKCUMYyM

MaTEMaTUYHOTO OYIKYBaHHS BEJIMYMHHU KPUTEPIIO, IO 3aJIEKHUTh Bl BUIAAKOBOTO
: _ N

CTaHy (., BU3HAYa€TbCs Takum Bupasom: f,(Sy)=max, M ( 18 (W )), ae

g({.> u;) — BumanakoBa (GyHKIiA BUIAAKOBUX CTaHiB cuctemu. [Ipu nerepminanii

Mpoliecy IIyKaHa BeTUYMHA UTHOBOT (PYHKINT MOKe OyTH MpeJcTaBlIeHa BiAMOBIIHO

0 JUCKPETHOTO 3aKOHY pO3MOJIy BHUMAAKOBOI BEIUYMHU 1 3 JOTPUMAHHSIM

OPUHIUITY ~ ONTUMAIBHOCTI Yy  BUIJIAII (GYHKIIOHATBHOTO ~ PIBHSHHS:

fN(SN):maXuN ( ]1";[1 [gN(CN.p Uy) +fN_1(CN.1)]pj )a Ac p; - AMOBIpHOCTI

MOJKIJIMBUX TMCKPETHHX CTaHIB, IKI MOXYTh NPUHMATH BUIAAKOBHU MAapameTp (-

Z]rilp '

Takum YWHOM, MaTeMaTUYHE OYIKYBAaHHS BBAXAETHCS MIPOID KPHUTEPIIO
e(EeKTUBHOCTI, IO JO3BOJISE BUKIIOYATH CTOXACTHYHHUN XapakTtep mporecy. o
3alad  CTOXAaCTUYHOTO TMPOTPAaMyBaHHS HAJEKHUTh 1 PO3MIT  CTOXaCTUYHOTO
ONTUMAJIBHOTO YOPABIIHHS, 3a JOMOMOTOKI SIKOTO BHPINIYIOTh PI3HI 3aaadi
VOPaBITIHHSA TEXHOJOTIYHUMH TIPOIIECAMH Ta MOXKIJIMBO BHKOPHUCTOBYBAaTH IIPH

pillieHH] 3a7a4 aAMIHICTPATUBHOTO MEHEIKMEHTY MPH 3aXUCT1 MiIMPUEMCTBA BIJ
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kiOeparaku. CXeMU CTOXaCTUYHOTO MPOrpaMyBaHHS MOXKHA BHKOPUCTOBYBATH Y
BUTJIAMI 1TEPAaTUBHOTO TIPOLIECY PIIMIEHHS CIEHiaJbHUX OaraToeTamHuX 3ajad
CTOXAaCTUYHOTO mporpamyBaHHs. LlinpoBa GyHKIIIsS ABIISE COO0K WMOBIPHICTh CTaHy
CUCTeMHM, KOJM HaWOUIbII ICTOTHI 1i XapaKTEpPUCTUKH HE BUXOJATH 3a MEXi, IIO0
3a0e3neuyoTh (QyHKIIOHYBaHHs cuctemu. OOnacTh BH3HAYEHHS 3aaadl Qopmye
YMOBH, 3a SIKMX CHCTeMa 30epirae iHTepec J0CIiTHHUKA.

[Tporec HaBYaHHA MEPCOHATY TaKOX PO3TISAAIOTH SIK ITEPATUBHY MPOLEAYPY
pIIIEHHS 33]]a4l CTOXaCTUYHOTO MPOTpaMyBaHHs, sika GopMaliizye HaBYaHHS.

3anmayi ynmpaBiiHHA KibepOe3neKoro Ha MiIMPUEMCTBI € 3aJJa4aMy YIPaBIiHHS B
yMoBax HemnoBHOI 1H(opmanii. [IpoayKTHBHICT aHaNI30BaHOI CHUCTEMH 3aXUCTY
MOK€ ICTOTHO 3aJ€XaTH BiJ PI3HUX 30BHIMIHIX (DaKTOPIB, IO MAlOTh BUITAJIKOBHIA
xapaktep. Hampukman, mNOpoAyKTUBHICTE pPOOOTH Takoi CHCTEMOIO CYTTEBO
BU3HAYAETHCS KIIMATUYHUMH W TOTOAHMMH YMOBaMH, BUTpaTaMd Ha CHUCTEMHU
3aXMCTY, BUTpAaTaMH Ipari i T. JI.

Sk HaiOuUIbII TpOCTi ¥ e(PEeKTUBHI E€KOHOMIKO-MAaTeMAaTH4HI MOJENl 3ajaad
CTOXaCTUYHOTO MPOTPaMyBaHHS BII3HAYMMO BapiaHTHI MO/JIEJ1 MJIaHyBaHHS.

Hexaii gociipkyeTbCs cxeMa IIJIaHyBaHHS — 3axUCTy BiJ  KiOepaTak
BUpOOHHWYOTO 00’emHaHHsA. Hexalfi € gekinbka cmoco0iB Ta JCKUIbKA IIJIaHIB
3I1HCHUTH 1IE.

Po3po0isitoThCs KiNibKa, 71, palliOHAIbHUX TIJIaHIB KiOepOe3neKu mianmprueMCcTBa
KOXXHUM 13 S mianpueMctB. daxiBenpb 3 aaMiHICTPATUBHOTO MEHEIKMEHTY , SIKHUM
MJIaHy€e, MOBMHEH B1A10paTH HaWOIbII JOUIIBHUN 3 TOYKU 30py (PYHKIIOHYBaHHS
BCHOTO TMIANPUEMCTBA IUIAH 3aXUCTy. Big3Haunmo, 0 MNOKAa3HUKH 31MCHEHHS
kibepaTak Ha BHPOOHMIITBO 3ajlekaTh BiJ 0araTboX (akTopiB. IX KijgbKicHi
XapaKTEPUCTUKU HE MOXYTh OYyTH 3a3Jajieriilb TOYHO BHU3HAYEHI W YypaxoOBaHi.
Indopmariiss mpo 111 mapaMeTpu HEMOBHA, HAIXOJWTHh HEOJHOYACHO 1 CIOTBOpPEHA
BUIAJKOBUMHU TOMHIJIKAMH CIOCTEPE)KEHHA Ta OOpoOKM maHMX. TakuM YHHOM,
3ajaya BUOOPY ONTHUMAIBHOTO IJIaHYy BHPOOHMIITBA € 337auei0 CTOXACTUYHOTO
porpamMyBaHHSI.

Hexali MaeMo M BHIIB 3aXUCTy MIANPUEMCTBA, BUKOPHUCTOBYIOUM R BUAIB
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oOmanHanHs. Bapricte K-ro Buay oOmagHaHHs, SIKIIO TOAIl pO3TOPTAIOTHCS 32 J-M

BapiaHTOM MPOTHO3yBaHHS MOAIN, MO3HAYMMO Yepe3 c}‘ — 3aTpaTd Ha YCTaHOBY

o0J1alHaHHSA B [IbOMY BUIAJIKY, 32 J-TO BapiaHTy IuTaHy K-M o0aHaHHSIM BBa)KaeEMO,
1110 TOJIii PO3TOPTAIOTHCS 3a J-M BapiaHTOM MPOTHO3YBaHHS — depe3 vj’-‘. Toxi Ha I-my
BapiaHTI MOJXKJIMBO BUKOPHCTaHHS OOJaJHAHHS, BapPTICTh SKOTO HE IEPEBHIIYE

JOMYCTUMOTO 3HAYCHHS — W;, BEJIMYMHY MOXIIMBUX BTpaT abo BUTpar K-M Bapiantom

k.

3a J-M BapiaHTOM IUIaHy —

Fy — 00CAT §-ro BUIY BUTPAT, IO € B PO3MOPSIKEHHI;

XX

j — mapamerp YIPaBIIiHHSA, SKUH JOPIBHIOE OJUHHIN, SKIIO K-i BUI 00Ja HAHHS

MPAIIIOE 3a j-M BapiaHTOM IUIaHYy, 1 HYJIIO — B 1HIIOMY BHIIAJIKY.

Burtpatu 00’ € IHAHHS BU3HAYAIOTD IIJIHOBY QYHKIIO ),7— Z X c] x] — min.

OOMexeHHS 3aJar0Th 3a JOIIOMOI'OI0O TAKHNX BUMOT".

- YMOBaMH 3aJO0BOJICHHA 3aXUCTy CHCTCMHU JII KOXKXHOI'O BapiaHTa, 1o

IPOTIOHYETBCS: D1 ijl vkxjk w;, i=1, 2,

03
- yMOBaMH OOMEXEHHS [I0 BUTpaTaM: ),;_; ZJ 1 4 x <rg,q=1,2, ..., 1,
- YMOBaMH, SIK1 Jat0Th 3pO3yMITH, 0 KOKHUH TJIaH 3aXUCTYy CUCTEMH TUIbKU
: - : - CONk Lk
3a OJHMM 13 3a3Jajeriib po3poOJeHUX TIIaHIB (YHKIIOHYBAHHS: ijlxj =1,
=1,2, ..., 5 x€{0, 1}, j=1,2, ..., m k=1, 2,

binbil KOMIMAKTHUN BUTJISIA HaBEJIEHOI MOJIEIl BUXOIUTH MPU BUKOPUCTAHHI

.

TaKHX MO3HAYCHb: Cp = (cl,cz, . an) Xt= (xl,xz, ﬁk A=
all

RT:(WI,Wz, ooy Wiy 1y P2y ey Ty ); Xy = {xjk|x}‘ € {0, 1}, ij = 1}.

Tomi ™Momenpr MaTeMaTHYHOTO TMPOTPaMyBaHHS Ma€ TaKWW  BUTIIS:
Y$_, C*X* - min; 35 A"X*>R; X'eXx,, k=1,2, ..., S.

Bubip Buay cTOXacCTMYHOI MOJENI IUIAHYBAHHS 3aJIEKUTh BiJl KOHKPETHUX
YMOB pOOOTH aJMIHICTPAaTUBHOTO MEHEIKMEHTY. SIKIIO HE MOXKHAa OIEpPaTHUBHO
OTpUMATH 1 BpaxyBaTu iH(opMaIlito Mpo HEeB1JIOMI MapaMeTpu YMOB 3ajJadi Ha eTarll
MIJITOTOBKKU JAHUX, TO PO3TJISIAIOTHCS JIMIIE anpiopHI IJIaHH, SIKI HE 3ajie’aTh BiJl

peamizanii BHUMAAKOBHX (AKTOPIB 1 BPAaxOBYIOTh TUIBKH 3a3Jajeriib BHU3HAYEHI
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CTaTUCTHYHI XapaKTEPUCTHKHU.

OpHak SKICTh pillleHHS, O€3CYMHIBHO, MIJBUIIUTHCS, SKIIO 32 YMOBaMHU
peanizalli IjaHy BIA€TbCs BpaxyBaTH J0JATKOBY iH(opMailito, ToOTO mpuitMaTu
IaH y BUIVBIAL  amoOCTEPIOPHOTO  PO3B’SI3yBaJbHOTO MpaBwia. Po3B’s30K
BIIIIYKYETHCS B 3MIIIAHUX CTpATerisix — B amnpiopHUX abo armocTepiopHUX
PO3B’A3yBAILHUX PO3MOJILIAX.

Bubip tumy oOMexeHb MOB’s3aHU 13 CeHCOM (YHKIIOHYBaHHS 00’ €qHAHHS.
SIK10 mopyieHHs OKPEMUM MiIMTPUEMCTBOM JIESIKOT YMOBH MPU3BOAUTH JI0 3HAYHOTO
30UTKY JUIsl THITY 00’ €HAHB, TO 11 YMOB1 HEOOX1JHO HAJaTH KOPCTKOTO XapaKTePy.

OpHak SKIIO MOPYIIECHHS YMOB OJTHUM IiJIPHEMCTBOM MOXKHA KOMIICHCYBATH
JUSUTBHICTIO 1HIIUX, TO 0 MOJIENI I yMOBa BHOCUTBCS SIK CTATUCTUYHE OOMEKECHHS.
VY pa3i konu o0’eHAHHS 37aTHE KOMIIEHCYBaTH BIJIXWJIM OKPEMHUX OOMEKEHb, LIO
BUHUKAIOTh TIPU JIEIKUX peali3alisix BUIAJIKOBUX MMapaMeTpiB, TO Takl OOMEKEHHs
paIioHaIbHO 3a/1aBaTH Yy BUTJISAJII KMOBIPHICHUX YMOB.

[inboBuil  (QyHKIIOHAT PpO3TJALYBaHOI Mojenl Oyayerbess 'y dopmi
MaTeMaTUYHOTO OYIKYyBaHHS. AHAJIOIOM HaBEACHOI BHUIIE 3ajlayl € OJHOETAaIHa
M-Monens 3 WMOBIPHICHUMH OOMEXEHHSMH Ta pO3B’SI3YBAIBHUMHU MpaBUIaMU
nynsosoro mnopsaaky: M(Xi_; C*¥(w)X®)—min; P{Y5_; A*(0)X* = B(w)} = A,
Xex,, k=1,2,...,S. Jle w — Bumagkosmii mapamerp, A= {A\;}, i=1,2, ..., m+1
BHOMPAETHCSA TIPU PO3B’SI3aHHI TakKoi 3amadyi, 3a SAKOI 3 SBISIETBCS MOXKJIUBICTH
3icTaBUTH €(EKT BiJ OLIBII KOPCTKOIO BHUKOHAHHA OOMEXKEHb 3 JT0JaTKOBHUMH
BHUTpATaMHU.

OTpuMaHi 3HAYECHHS BUIAJIKOBUX MapaMeTpiB MOXKYTh OyTH BpaxoBaH1 JIMIIIE
MY MIaHyBaHHI pOOOTH HA HACTYITHUMN MEPIOI.

Criz 3ayBakuTH, 1110 MOXHA BKa3aTH CUTYaIlilo, KOJU WMOBIpHICHA P-MOJeb
OLTBII IPUITHSATHA JJIS BIAMOBIIHOI 33a/1a4i, Hi’XK M-MOJIeThb.

CroxacTiuHl MOJeIi ONTUMI3aIlli Jal0Th 3MOTY OUIbII peajbHO OMUCYBaTU
YMOBU TIPUUHATTS PINIEHh TPU YMPaBIiHHI CHUTYaIlIIMH B EKOHOMIIl, HIX
JIETEpMIHOBAaHI TMOCTAHOBKH. AJie Tepexili J0 CTOXaCTUYHOTO aHajory MOTpelye

(dbopMyBaHHS J0JIaTKOBOI 1H(GOpMALIil TPO CTATUCTUYHI XapaKTEPUCTUKU MapaMeTpIiB,
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nepeBarn Ha MHOXHHI peaii3aiiii IUIbOBUX (YHKIIOHANIB 1 BIIXHWIIB B YMOBax
3a/aui, BUMOTH IO SIKOCTI PO3B’SA3Ky 1 MicCIle JOCHIIKyBaHOi 3amadi B OLIBII
3arajibHiil mpoOJseMi.

3acToCOBYBaH1 B MOCTAHOBIII CTOXAaCTHMYHUX 3a/1ad YCEpETHEHHS 37e01IbIIOro
3aMiHIOIOTh BUMOTY OITYKJIOCTI y 3BUYaiiHOMY MaTeMaTUYHOMY MporpaMyBaHHi. J{js
CTOXAaCTUYHUX 3a/lad BJA€TbCA MNMOOYIyBaTH MABOICTY, JOBECTH EKBIBaJICHTHICTh
IIYKaHUX PIIIEHb Y PO3B’A3YBAIBHUX PO3MO/IIAX 1 pO3B’A3yBaIbHUX MPAaBUIIAX.

CroxacTU4HE MNpPOTrpaMyBaHHS SK MaTeMaTUYHUN OO0 €KT IPOJIOBXKYE
PO3BUBATHUCS, 110 MPUBEAE N0 HOBUX MPAKTHUYHUX MOKIMBOCTEH OMHUCY CUTYalliil B

€KOHOMIIII Ta aAMIHICTPATUBHOMY MEHEI)KMEHTI.
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V]IK 378
MOBLIBbHI TOJIATKH BOEHHOTI'O YACY

Ky3bmenko Ouiekcanapa KocTsiHTHHIBHA,

K.€.H., TOLICHT

Haymenko anuio CepriiioBuy,

3100yBay BUIIIOi OCBITH

Hamionanpauit yaiBepcuret IlosnTaBchka mosiTexHiKa
imeni FOpis Konnpatioka

AHoOTamifa. VY cTaTrTi poO3MIAJAIOTBCS  Ba}XJIMBICTh Ta  AKTYyaJIbHICTb
BUKOPUTCAHHA Y CYy4YacCHOMY JKWTTI YKpaiHLs MOOUIBHOTO JOJATKy IIOAO
3HAXO/)KEHHSI HAMKOPOTHIOrO HUISAXY A0 YKPUTTA. PO3risiHyTO icHyro4l MOO1IbHI
J0JaTKU MOBOEHHOTO yacy. CTBopeHo MoOUIbHUH onaTok «bepexu cede [lonTaBay
y cepenouii Glide.

KurouoBi ciioBa: moO1umsHUN go1aTokK, ykputts, Glide.

Beryn. MoOiunbHUN A0JAaTOK — 1€ AaBTOHOMHHUUI MpPOTpaMHUNA MPOIYKT,
pO3pO0JICHUI CrHemiagbHO i MOOUIBHUX TPUCTPOIB TiJl TMEBHY IUAaTHoOpMy
(Android, WindowsPhone, 10S) 3 MeTow onTtumi3yBaTH BHUPIILICHHS MEBHOI
npoOsemu abo 3aBAaHHS B KUTTI KOPUCTYBaua [5]. AHai3 iTepaTypu JOBOIUTD, IO
MOOUTbHI TeNeOHU € HEBIJ €MHOI0 YAaCTHHOIO CY4acHOTO CYCHUIbCTBa. JltonuHa
Maibke y BCiX cepax CBOro KUTTS MOXKE 3aJI0BOJBHUTH CBOI MOTPEeOU 3aBISIKU
PI3HOMaHITHUM MOOUIBHUM J0JaTKaM. B yMOBax ChOroJIeHHsI BaXKJIUBUM € PO3pPOOKa
MOOUIBHOIO JOAATKY, IKUI COPUITHUME MOUTYKY HaOIMKIOTO YKPUTTS.

MeTo10 JOCHIDKEHHSI € OTJIAJ ICHYIOUMX MOOITBHUX JOJIATKIB MOBOEHHOTO
4acy Ta J0JIaTKiB 010 3HAXOHKEHHS YKPUTIB, pO3pOOUTH MOOITHHUMN T0aTOK.

VY nopiBHSHHI 3 TPAJUUIAHUM MIPOTPaAMHUM 3a0€3MEeUEHHAM ISl KOMIT'IOTEPIB,
JOJTaTKH 111 MOOLTBHUX TIPUCTPOIB 3a3BUYAM € JOCTYITHUMU, POCTUMH B YCTAHOBIII
Ta MalTh IHTYITUBHO 3pO3yMull 1HTepdeicH, 10 BHUMAaramTh MiHIMaJIbHUX

IHCTPYKIIH 1 KopucTyBada. ToOTO, CydacHI OporpaMu 4YacTo MPOMOHYIOTh
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MOKJIUBICTh 30epiranHs ab0 CHHXpOHi3alli AaHuX 3 TenedoHy abo miuaHmera 3a
JIOTIOMOTOI0  OHJIAMH-CEpBEPIB, BIMOMHX SK «XMapHi cepBicu». lle Biakpusae
MOJKJIMBICTh CITIJIbHO BUKOPHUCTOBYBATH CTBOPEHI CJIEMEHTH Ta CITiBIpaloBaTu [4].

[cHyr0oul MOOUIBHI AOJATKM TAaKOX MOMOBHHWJIM CBiMl (DyHKIIOHAT KOPUCHUMHU
«BICHKOBUMU» MOXJIHBOCTAMU. OTXKE, OCHOBHUMH MOOUTBHUMHU JOJaTKaMHU
cporojeHus € [1]:

1.  «Helsi» (https://play.google.com/store/apps/details?id=helsi.me&hl
=uk&glI=US&pli=1) Hamae MOXIUBICTh OTPHUMYBAaTH OE3KOINTOBHI OHJIAMH-
KOHCYJIbTAIlll JIKapiB Jep>KaBHUX TakK 1 MNPUBAaTHUX MEIUYHHUX 3aKiajiiB, 0e3
MIIMUCAHOT IeKIaparlisi.

2.  «TacticMedAid» (https://play.google.com/store/apps/details?id=app.
TacticMedAid&hl=en&gl=US) — HoBuIi yKpaiHCHKHUI 3aCTOCYHOK, SIKHI PO3KpPHBA€E
QITOPUTMH HAJAHHS TMEPIIOi JIOMEIUYHOI JIOMOMOTH JJIsl IIMBUIBHUX Ta BIHCHKOBHX
(micTuTh OBHY aaanTaiiito nmporokony TCCC miis MeIuYHOTO TIepCOHaTy IS €TalliB
TaKTUYHOI €BAKYallil HOPAHEHUX ).

3. «[Tepma mobinpHa momomora» (https://play.google.com/store/apps/details?
id=com.cube.gdpc.fa&hl=uk&gl=US) micTuth HaBYasbHI BiZicO Ta aHiMallii, KOHTAKTHI
HOMEPH BCIX €KCTPEHUX CIYKO, Mopaau 3 Oe3MeKu Ui PI3HUX CUTYaIlii, BKIIIOYAIOUYH
HE JIMIIIE BOEHHI, & TAKOXK JTOKJIQJHI IHCTPYKITiT 111010 HAJaHHS TIEPITIOi TOTIOMOTH.

4. «Bachu.infoy» (https://play.google.com/store/apps/details?id=com.
ykotmoar.bachu) BukopucroByeThcst st mepemaui  iHGopMallii  IIOAO0  PyXY
POCIHCBHKUX BIMCHK Ta TEXHIKHU.

5. «TuXrox» (https://play.google.com/store/apps/details?id=com. youcontrol.
tyhto) mnpusHaueHui IS IIBMAKOI MEpEBIpKM 0cCi0 Ha OJOKMOCTax, I Yac
KOMEHJAHTCHKOI TOMHHU Ta 1HIIUX ITOI1H.

6. «Hearty app» po3poOienuii ykpaiHCbKUMH (PaxXiBIIMU, MPU3HAYCHUN
JUTST HaJaHHS Topaj OaThKaMm MO0 MPOCTUX JUTSYMX IrOop Ta aAKTUBHOCTEH
(https://play.google.com/store/apps/details?id=vision.pathfinder.iparent).

7. «Bebbo» (https://play.google.com/store/apps/details?id=org.unicef.ecar.

bebbo) — nns wmamawus Garbkam momomoru y TypOOTI MPO MaJCHBKUX IiTeH (Bif
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HApOKEHHA 710 6 POKiB) Mij yac BiitHHU.

8. «BetterMe:  Mental Healthy  (https://play.google.com/store/apps/
details?id=com.gen.bettermeditation) crpsiMmoBaHMii Ha 3HIDKEHHS CTpeCcy Ta
MOKpAIIEHHS! KOHIIGHTpaIlii Ha TO3UTUBHUX EMOIIsX, IPOMOHY€E pPI3HOMAaHITHI
IPAKTUKH PO3CIabiIeHHs, 3aCTIOKOEHHS Ta MEIUTAIIli.

Q. «RSFY: track aggressor's losses / PKHUH: Tpekep BTpar Bilicbk PD»
(https://apps.apple.com/us/app/rsfy-track-aggressors-losses/id1620924505 HaJIa€e
MOXJIMBICTh BIJICTEKYBAaTH BTPATH POCIMCHKUX OKYIAHTIB, BUBOASYM JaHl Bij
MinoOGoponu YkpaiHu, Taki K KITbKICTh 3arU0INX, 3HUIICH] TAaHKH, JITaKH Ta 1HIIIE;
B1J100pakae Ha KapTl 00JacTi, Jie B1I0YyBalOTHCS MOBITPSHI TPUBOTH.

10.  «Cxkanep QR i mrrpux-koay» (https://play.google.com/store/apps/details?
Id=com.gamma.scan) npu3HaYeHO /I BU3HAYCHHS KpaiHU BUPOOHHMIITBA TOBApiB 3a
ITPUX-KOJOM, 30KpeMa BKa3ye, Ul TOBAP € POCIMCHKUM, TOUYMHAIOUH 3 pAIKa [UPP
«46%.

11 «Memomer» (https://play.google.com/store/apps/details?id=com.metacortext.
prozharka) — npr3HaYeHH# 17151 CTBOPSHHS MEMIB Ta KOJIAXKIB.

12.  «Tribefy»  (https://play.google.com/store/apps/details?id=com.tribefy.
tribefy&hl=ru&gl=US) — 1e HoBaTOpchbka coliajgbHa Mepeka, CIPAMOBaHA Ha
o0'eTHaHHS JTIOJIEH 13 TOAIOHUMU 1HTEpeCcaMH, K1 IPOKUBAIOTH HETOIATIIK.

13.  «/[is» (https://play.google.com/store/apps/details?id=ua.gov.diia.app) —
3a yac BEJEHHS BIMHM 1M 0JaTOK OTpUMAaB YHCIICHHI KOPWCHI OHOBJICHHS, OyJia
BIPOBA/KEHa (YHKI[IS MIATPUMKH apMii, 110 HaJa€ MOMKJIUBICTh 3M1MCHIOBATU
(¢1HaHCOBI Mepeka3u Ha MIATPUMKY BIHCBKOBOCIYXO00BLIB. KopucTyBaui MaroTh
3MOTYy OTPUMATH CTaTyC BHYTPINIHbO TMEPEMINIEHUX OcCi0, TOoJaTh 3asiBKU Ha
(GiHaHCOBY JOMOMOry Ta TMOBIJIOMUTH MNpPO 30UTKH B OCOOMCTOMY MaiiHi.
3anpamoBanu  [Jia. TV 1 mizuime [is.Pamio, ne moctymHmii mniomo6oBuit edip
VYxpaincekoro Panmio. Takox OyB mogaHuil po3Ba)KaJlbHUN KOHTEHT y BUIJISAL T'pU
«ebarpakrapy.

14. «EasyWay» (https://play.google.com/store/apps/details?id=com.eway&hl

=uk&gI=US) BuxoprictoBye GPS 111 BiACTeKEHHS MiCLIE3HAXOKEHHS TPOMaJICHKOTO
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TPAHCIIOPTY HA Marli, BKa3y€ MapIIpyTH, 3YNUHKH, 4Yac TPOI3ay, MPHUOIM3HHUNA dYac
OUIKyBaHHSI Ta BapTiCTh mpoi3day. Jomatok wmae od-mailH Mamu Ta HaJCHIIae
HaraJyBaHHs PO MOYATOK KOMEHJIAHTCHKOI TOJIMHHU Y BallIOMY PETIOHI.

15.  «IloBiTpsina TpuBOra» ( https://apps.apple.com/ua/app/%D0%BF%D0%B
E%D0%B2%D1%96%D1%82%D1%80%D1%8F%D0%BD%D0%B0%D1%82%D1
%80%D0%B8%D0%B2%D0%BE%D0%B3%D0%B0/id1611955391) JI03BOJISIE
OTPUMYBAaTH CUTHAIM TPUBOTH, HABITh SAKIIO Ball cMapTdoH mepedyBae B pexHUMI
0€33ByYHOr0 BIATBOpEHHS 3BYKYy. PeecTpamisi mJii BHUKOpPHCTaHHS JOAATKY HE €
00OB'SI3KOBOIO.

16. «eTpuBora» ( https://play.google.com/store/apps/details?id=com.wildpluto.
ualert&pcampaignid=web_share)), po3poOiiernii ykpaiHCBKMMH BOJIOHTEPAMH Y
[Tonpimi, aBTOMAaTHYHO HAJACWIAE PUSHh-CIIOBIIIEHHS Ta aKTHBYE 3BYKOBHHA CHTHA
CUPEHH B pa3l OTOJIOIICHHS MOBITPSIHOT TPMBOTH Y BallIOMY MiCTi 200 06J1acTi.

17.  Jlonatox «Kaprta tpuBor Ykpaium» (https://play.google.com/store/apps/
details?id=com.jurfixgame.airraidmap&pcampaignid=web_share) — e inTepakTuBHa
KaprTa, sika BimoOpaxae obyiacti abo pailoHn B YKpaiHi, /i€ OTOJIOLIEHO TPUBOTY, a
TaKOXK HaJae I1H(POpPMaLI NpO TUN TPUBOTM Ta ii TpuBajicTh. JlogaTkoso,
KOPUCTYBa4l MOXYTh MeperisaaTd kapTu bimopyci Ta Pocii s BuzHaueHHA
WMOBIPHOTO JpKepenia OOCTpLIy, a TakoX NeperjisgaTd MEMH, TMOB'S3aHi 3 IUMH
KpalHamu.

18. «Kaprta TPHUBOTY (https://play.google.com/store/apps/details?id
=trivogamap.in.ua&pcampaignid=web_share) 3abe3neuye MOXIJIHMBICTh Bi3yaJbHOIO
BIJICT€KEHHSI aKTUBOBAHUX MOBITPSIHUX TPUBOT B 00JacTsAX ab0 pailoHax.

19. «Telegram» (https://play.google.com/store/apps/details?id=org.telegram
.messenger&pcampaignid=web_share) — y kBithi 2022 poxy Mecenmkep Telegram
BIIPOBAJIUB 3HAUYIIC OHOBJICHHS ISl TUX KOPUCTYBAYiB, SIK1 3alliKaBJICHI OTPUMYBATH
JOCTOBIpHY 1H(MOpMaIliI0 Tpo TOoAil BiHM 3-3a KOpAoHY. JlocTymHa ¢yHKITis
ABTOMATHUYHOIO IIEpeKIaay 3 YKpPaIHCbKOI MOBHU.

[Ipu boMy, Ha CHOTOJHI, HAUMOMYJAPHIIIUMU € JOJATKU, SIK1 JTIO3BOJSIOTH

IBUJKO 3HAWTU YKpUTTI. OTKe, TMPUKIAJaMU TaKUX MOOUIBHUX JIOJaTKIB
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€ - «leYkputrrs», skuil po3poOieHuil ans >KUTENiB 1 rocteil micta TepHOMOS.
IaTepdeiic  3acTocyHKy sBisie  co0O0 Mamy 3  HaHECCGHMMH Ha  Hel
MITKaMH - PO3TAlllyBaHHAMH YKPHUTTIB 10 Micty. JlocTynmHe copTyBaHHsS 3a
KaTeropisiMu yKpuTTiB. J[omaTok mo3Bossie mepersimatu iHGopMalliio mpo KOXKHE
yKpUTTs (anpeca, HasBHICTb Wi-Fi, mpumiTku). Y pas3l OrojoiieHHS MOBITPSHOI
TPUBOTH JIOJATOK HAJCUJIA€ KOPHUCTYBaueBl CHOBIIIEHHS. TakoX BIH BUKOHYE
OCHOBHY  (yHKIiI0O 1OOyIOBM  MapuipyTy 10  HaWOMMKYOTO  YKPHUTTA,
nepeHanpaBigioyl KopucTyBaua Ha cepBic Google Maps. Henonikamu 1p0ro
nonaTky €: 1) oOMexxeHa Ta HermoBHA 1H(QOPMAIIisl PO KOKHE YKPUTTS; 2) HE 3pyUHUN
iHTepdeic s BHOOPY HAMOIMKYOrO YKPUTTSA, OCKUIBKM KHONKA € Maibke
HEIMOMITHOIO.

Hactynuuit nopatox — «lIpuiayku HeznaMHI», KM Haznae 1H(OpMauiio mpo
po3TallyBaHHs 3axuUcHUX crnopya y Micti [lpunyku Ta I[lpuiynekoMmy paiioni
YepHniriBebkoi obmnacti [4]. Ju3zaiin iHTepdeiicy 3acTOoCyHKY € ayxe npoctum. Ha
rOJIOBHOMY €KpaHl JOCTYIIHI TP OCHOBHI ONIIi: KapTa 3aXHUCHUX CHOPY., MyHKTH
Hesnamuocri, pesepBHi TenedonHi Homepu. [lpu BuOOpI KOpUCTyBaueM KapTu
3aXHCHUX CIOPY[, HOMY BIAKPUBAETHCS IHTEPAKTHBHA Mara 3 MO3HAYEHUMH Ha Hiil
VKPUTTSMU y paiioHi. KoxkHe yKpUTTS Ma€ BiJIOMOCTI IIOJO aJpecH Ta OIHCY, a
MICIIE3HAXOKEHHS KOPHUCTYBaya BiI0OPAKAETHCSA OKPEMOIO MITKOIO, BIIMIHHOO BiJT
MITKH YKPHUTTSI — OCTaHHs Ma€e CUHIN Koiiip. CTpyKTypa Manu YKPUTTIB B 3aCTOCYHKY
npejacTaBieHa. JlogaTtok aBTOMaTUYHO PO3paxoBYye BiJICTaHb Ta Yac, HEOOX1THHM Jis
nocsirHeHHs 12 pi3Hux cxoBuil. [lepeBaramMmu 1aHOTO T0JATKY € JAKOHIYHUMN AU3aliH 1
HIBUJKAa poOoTa, HE MOTpedye BETUKOI KIIBKOCTI pecypciB. OaHaK HENOMIKaMU €
oOMexeHe BUKOpPHUCTaHHS Jjumie Ha twiatdopmi Android Ta 3anmexHICTh BiA
[nTepHeT-3'eHaHHA, BIACYTHICTh AETAJIbHOI 1H(GOpPMALIil TPO YKPUTTS Ta BIACYTHICTb
ABTOMATUYHOTO BHUOOpPY HAWOMMKYOTO YKPUTTA BIAMOBITHO JO PO3TAITyBaHHS
KOpPHUCTYyBaya.

Honatox «Kwuis Iludposuit» mnpencrariase cob0oro OaraToPpyHKIIOHATBHUI
THCTPYMEHT JJI1 MEIIKaHIIIB 1 BiJIBiMyBauiB Micta KueBa. Mana ykpuTTiB, X0Y 1 HE €

Horo oCHOBHUM (DYHKIIIOHAJIOM, JOCTyIHA Yy po3/aiii «be3nekay. Ilicins Bubopy miel
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Omilii, KOPUCTYBAaue€Bl 3aBAaHTAXYEThCS Mama 3 YKPUTTAMHU, sKa TMOTIM CTae
JOCTYITHOIO TSI TIEPETIISIY B OIIaifH PEKUMI.

MoxnuBa (QinbTpallis CXOBUI 3a palloHaMH MicTa JJISI  3PYYHOCTI
kopuctyBava. [Ipu BUOOpI KOHKPETHOTO YKPUTTSI HAIa€ThCS TOBHA 1H(OpMALIiS PO
Horo THII, BIaCHUKA, (OPMY BJIACHOCTI, HASBHICTh MPUCTOCYBaHb IS JOCTYITY OCI0 3
IHBAMIHICTIO (TakMX SK TAHAYC), a TaKOX TMPUMITKUA. JOJaTKOBO HAIA€ThCS
KOHTaKTHUI HOMEp TeleOoHy BIACHHUKA, 1, HEIIOAaBHO, OyIa AogaHa popMma BIATYKY,
AKa J03BOJISE MOBIJOMIIATH MPO MOPYIIEHHS B 00JIAIITyBaHHI YKPUTTS.

Jlis  mnnaHyBaHHA —~ MapHIpyTy O YKPHUTTA 3aCTOCYHOK  PEKOMEHIYE
ckopuctarucs cepicom Google Maps, e kopucTyBad caMOCTIMHO oOHpae MOTpiOHE
YKPUTTS Ta 3aIllyCKae MOOYyJOBY MapuIpyTy 3a JONOMOIOI KHONKH «IIoKpokoBOY.
Oxkpim (yHKIIOHATY, COPIMOBAHOrO Ha 3a0e3neueHHs Oe3neku, «Kui [{udpoBuiin
MIPOTIOHY€E PI3HOMAHITHI aJMIHICTPATHBHI Ta 1H(OPMAIlIHI MOMJIUBOCTI, TakKi 5K
omJiata TMpoi3fay Ta MapKyBaHHs, meperysia iHpopmaiii npo mTpadu ais BOIIIB,
3anuc 1o lLlentpy Hanmanns AnminictpatuBHux Ilocmyr, Mama eBakyamiitHUX
MyHKTIB, CHOBIMICHHS MpO 3MiHM Tpadiky TPOMaJChKOTO0 TPAHCIOPTY Ta 1HIII.
BaxxnuBoro mepeBaroro € HasBHICTh JI€TalbHOI 1H(POpMALIli MPO KOKHE YKPHUTTS Ta
MOXJIMBICTh 3BOPOTHOTO 3B'SI3Ky uepe3 cremiaibHy ¢opmy. OmHAK T0JATOK Ma€e
JesKl HENOJNIKW, TakKl $K BIJACYTHICTh (uIbTpamii 3a THIOM YKPUTTS YH
MPU3HAYEHHSM, a TaKOX BIJICYTHICTh ABTOMAaTUYHOTO BHUOOPY HAMOIMAKYOIrO
YKPUTTSL.

BukoHaeMo aHai3 AOCTYNMHUX pIIIEHb 3TIIHO 3 TAaKUMHU KpPUTEPISIMHU, SIK
HAasSBHICTh aBTOMATHYHOT'O BHOOpPY HAMOIMKYOTO YKPHUTTS; MOKJIMBICTD NEPETIIsIy
neTanbHOI 1H(QOpMaIli MPO KOXKHE YKPUTTS; peayli3oBaHa MOXKIIUBICTH (iabTparlii
YKPUTTIB 3a TUIIOM, MPU3HAYEHHSIM 1 HASIBHICTIO MAHIYCY UIsI MAJIOMOOUIBHUX TPy
HacesneHHsa. OTxe, MaeMo, HaWOUIbIIY (PYHKIIIOHAJIBHICTh 3a0e3rnedye J0JaToK
«leYkpurtsa», ne peamrizoBaHo BCl HEOOX1qHI (YHKINI, 10 3a0€3MEeUyIOTh IIBUIKE
3HAXO/KCHHsSI YKPHUTTSA Ta MOOymoBy mapuipyTy no Hboro. llomo momatky «Kwuis
[udposuii»y, sSKkuii € OpIMUM KOHKYPEHTOM pO3pOOIIOBAHOI CHUCTEMH, MOKHA

BI/I3HAYUTH, 1110 BIH Ma€ OCHOBHUHN (PYHKIIIOHAJI, ajie HEJOCTATHIA sl ePEeKTUBHOT
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noOy/I0BY MapHIpyTy Ta 3HAXOJKEHHS YKPUTTA KopucTyBaueM. KpiM Toro, BiaCyTHs
IMIUIEMEHTaIlisl HeoOXiAHOT ¢inabTpamii 3a TUIOM, MPHU3HAYECHHSM Ta HAsBHICTIO
HaHIyCy.

Ha miacraBi ananizy mpeaMeTHOI 0O0dacTi Ta OISy AaHAJOTiB MPHHHSITO
pillIeHHsT PO PO3pOOKY BIACHOTO MOOUIBHOTO n0AaTKy. [IpoexkroBaHuii 101aTOK
«bepexu cebe IlontaBa» Oyne epeKTUBHUM, OCKIIBKM HE BHUMaraTUME BEJIMKHX
pecypciB, Oye o0agHaHnl KapTOI0 YKPUTTIB 1 IPAIFOBATHME IIIBHIKO.

[Ipononyemo po3risiHyTH MoOOUTHbHUK nomaTok «bepexxku cebe IlonraBay
cTBopeHnii y 0e3 komyBanHa y Glide [3]. [[ns 11p0ro BHKOHAHO YOTHPHU ETallH:
1) crBoput  enektponny tabmumro  (BJ[), ansg ynopsakyBaHHS  JTaHUX;
2) HajmamTyBaTH (DYHKIIOHAIBHICT JOAATKy; 3) HAJAINTyBaTH IU3aiiH J0aTKYy;
4) NOMINMMTHCH 3 IHIIIMMH.

[Ipu nepioMy BXo/i y 10JaTOK HEOOX1THO MIPOUTHU aBTOPHU3AIIIIO YepE3 CepBIC
Google (puc. 1) Ta HagaTH 103BLT HA 3HAXOKEHHS TTOTOYHOTO MICIS 3HAXOJIKCHHSI.
Jlani BiIKpUBAETHCS BKJIAAKA, 1€ MH Ma€EMO MOXJIUBICTh BCTAHOBUTH MOTOYHY JaTy
Ta 4yac, CBO€ Miciie po3rairyBanHs (Mos_azapeca) Ta Bi3yalbHO MOOAYUTH 1€ HA Marti
(puc. 2). Ilicns ycmimHOro OTpUMAaHHSI T€OMO3UIlll, KOPUCTYBAUEBl BiAOOpakKaAETHCA
iHTepakTUBHA KapTta [lonTraBu 3 #oro BiAMIYEHUM TMOJIOKEHHSIM Ha Hil. Mapkep
KOPHUCTYBayda BiIOOPaKAETHCSI CUHIM KOJIBOPOM. SIKIIO K KOPUCTyBayd 0a)kae 3MiHUTH
Macmtadb Mamv, TO B TMPAaBOMY HIKHbOMY KyTl 3HaXOASThCS JIBI KHOIKHU

pEryJIIOBaHHS MacIITaly.

m ..ezhi-sebe-pOwx.glide.page xoue X

BoiTtn o Bepexxn CEBE
MonTaea @ BauTil Balle MICLLE3H3X0LKEHHA

[03B0NWTH WOTO pasy

Mpoponuurs

[103BONATH Nijj YaC KOXHOTO BiABIAYBaH...

' Mpopenxurs e Geogle

He po3eonatn

Puc. 1. Bikno aBropu3auii 10 3actocyHKy «bepexu CEBE IloaraBa»
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Puc. 2. Bkagaka «bepexu cede»

JInst 3HAXOKEHHS HAMOIMKYOro YKPUTTA Ta KUIBKOX HACTYyMHHUX 3a
OJIU3BKICTIO YKPUTTIB, KOPHCTYBau€Bl HEOOXITHO HOOXITHO TEPEUTH y MEHIO
«Haitommxul ykputTss 10 Tebey». Ilicns HaTHCKaHHSA, KOPUCTYBay IEPEXOJUTH Y
IHIMMHA eKpaH, J€ Yy MOPSAAKY BIIAAJICHHOCTI BiJI IMOTOYHOTO MICII 3HAXOJKCHHS
KOpDUCTyBaua BIJIOOpaxaroThbcsi HasgBHI ykpuTTs M. I[lonraBa (puc. 3), maemo

MOJIUBICTh BIA(QUIBTPYBaTH 32 « TUIIOM YKPTTS» Ta «BiacTanp Bia TeOE».

Haii6nuxui ykpurTa fo Tebe Hait6mxui ykputTa go Tebe

080 KM
m. MonTasa, syn. Cxosopoan, 1/3 >
480

Filter x

A )

A\ s

Puc. 3. 3acrocyBanns ¢puibTpiB BRIaakn «Haiidamx4i ykpuTTa 10 Tede»

Jlsis mo0y10BY MapuipyTy KOpPUCTyBad Ma€e oOpaTH YKPUTTS 3 TPEICTABICHUX,
HATUCHYTH Ha HOro Mapkep Ha KapTi Ta HATUCHYTH Ha 3HAYOK MOOYIOBU MapIIPyTy
y IpaBOMY BepXHbOMY KyTi KapTu. [licist HaTUCKaHHS Ha TaHWUN 3HAYOK, KOPUCTYBad
nepeHarnpanisieTbesa Ha cepBic Google Maps, ne 3HaXOAUTh MOOYAOBAHUN MapHIPYT

Ha KapTi (puc. 4).
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£ 14

R

synnus Cxoaopope, 13

Puc. 4. KHonka 11 mo0y10BM MapIipyTy

Hactynmna Bxianka «lllo pobutu, sixkmo Bu modynw curHam moBITPSIHOT
TPUBOTW», 1€ PO3MillleHa 1HpopMaIlis o0 Al rpoMaasH YKpaiHu NpH CIOBIIICHHI
«IloBiTpsiHa TpuBora». Takoxk Tyt posmimeHa kapra «['Y JCHC Vkpainu y

[TonraBchKii 00macTi» po Bei 3axucHi ciopyau [lonraBchkoi obmacTi (puc. 5).

Y ACHC Ykpaiumy Mlont.. QA

= Lo pobuTw, sxuo Bu nouyn...

g By rpomagcekouy Tpawcnopri

S

Puc. 5. JlonaTkoBi BKJIAAKH 10AaTKY
[Tpu ubomy, HeratuBHUMH cTtopoHamu Glide €: Temu 1S BIDKETIB, TeMHU
iHTepdeiicy kopucTyBadya Ta oOpi€eHTalli TOCUTh OOMEXeHI, HE MIAXOAUTh IS
PO3pOOKH BHUCOKOSIKICHUX MpOrpam 3 KiUIbKoMa (PyHKILISIMH; Y O€3KOIITOBHIM Bepcii
Glide Opakye kuibkoX (YHKIIHA, TOMY MOTPIOHO MpUAOATH KOMEPIIHHY BEPCIo;
JIOBI'O OHOBJIIOETHCS, KOJIM BIIKPUTHM € TOJATOK Ta CTPYKTypHA YacTHHA JIOJIATKY.
Bapricts noctynna y aBox pozaiiax — Glide Apps 1 Glide Pages. [Ipononyetscest Tpu

npemiaibHi  piBHI:  gomatok Pro - $§ 32  Ha  wmicsamb;, NpUBATHHMA
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nonatok - $40/micsiup + $2/n01aTKOBUI KOpHUCTYBaY; IS mianpuemMcts. [lpu npomy,
Glide — uymoBuii KOHCTPYKTOp 0€3 KOAY, SKUW MEPETBOPIOE EICKTPOHHI TAOIUIl B
CKJIaJIHI TIporpaMu Ui TPoQeciHHOro Yu OCOOMCTOr0 BHKOpUCTaHHS. Jlis
CTBOpEHHsI mporpam abo BeO-caifTiB 3a monmomororo Glide moTpiOHi jumie 6a3oBi
HaBUYKU POOOTH 3 C€NEKTPOHHUMHU TaOiuissMu. KpiM TOTO, po3ropTaHHs Iporpam
TaKoX HEWMOBIpHO mTpocTe. i po3poOHUKIB 1€ 4yaoBa eKoHOMis dacy. s
HEPO3pOOHUKIB 1I€ YyJOBa BiANpaBHA TOYKA JJIsi CTBOPEHHsI BJIACHUX MpOrpam 3
HaBUYKaMHU KOJyBaHHs. HacTymHuM eramoMm JOCHi/DKeHHS Oyne po3poOka
MoOUTbHOTO T0AaTKy ¥ Android Studio.
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VIIK 629.02
JTOCJIIIKEHHS TOHOYHOT'O ABTOMOBLISI KJIACY UDC

JIumapenko Ouiexcanap Muxaiiosuy,

K.T.H., TOLEHT

Kyapsisuen /lennc BosiogumupoBuy,

MenseneB IMutpo OsiekcaHaApPOBHY,

I'nyxuia Jumrpo IlerpoBuy,

Bopona Imutpo CepriiioBuu

acmipanTu

HanionansHuit yHiBepcuteT «OfechKa MOMITEXHIKa
M. Oneca, YkpaiHa

AHoTamisi: B crarri BUKIQAEHM PE3yibTaTH JOCTIKEHHS TOHOYHOTO
aBromMoOuUIs1. Ha BiiMiHY BiJl CEpIHHUX MIOCEMHUX CIIOPTUBHUX aBTOMOOLIIB, TOHOYHI
MarTh MaKCUMAJIBHO MOJIETIIIEHUI Ky30B, B IKOMY BIJICYTHI 0araTo Ba)XKJINBHX BY3JI1B
yOpaBiiHHA 1 O6e3neku. ['oHOYH1 aBTOMOOWII, HA BIJIMIHY B1JI 3BUYAHUX CEPIAHUX
JIETKOBUX aBTOMOO1UTIB, CTBOPEHI HE s IEPEBE3EHHS MACAXKUPIB, a JIJIsl 3MaraHb, JUIs
3'sICyBaHHS TEXHIYHUX MOKJIMBOCTEH aBTOMOO1IS 1 HOTO BOJIHHSL.

KarouoBi cjioBa: roHOYHMI aBTOMOOUIb, KY30B, KapKac, pPO3PaxyHKH,

TEXHIYH1 MOKJIMBOCTI.

Kapkac 0e3nexn

3aJie’)KHO BIJ CKJIAAHOCTI KOHCTPYKUII KapkKacy MOKJIMBI PI3HI BapiaHTH
nocwieHHs (puc.l a, 6). [lounHaroum Bix mpocToro — Oyremi-apku Haja TOJOBAMH
BOJIS 1 ITypMaHa, 1 3aKIHYYIOYH CKJIATHUM — MTPOCTOPOBHUM CKEJIETOM, 110 00'€THYyE
B OJIHY CHUJIOBY CTPYKTYPY YallIKU MePEHBOI 1 38 IHbOI MMIABICKH, TOPOTH 1 OOKOBUHH,
a TaKoX KIITKy Oe3nmekd camoro cajoHy. B 000B'A3Kk0BOMYy MOpSAKY KapKac
3aCTOCOBYIOTH 3 METOIO 3MEHUIEHHS JiepopMalii Aaxy Mpu MepeKuaaHHl aBTOMOOIA
1 Juis 3armoOiraHHs Ba)XXKMX TpaBM 1 30€pEKEHHs >KUTTS BOAisS 1 macaxupiB [1].
3’eqHaHHA TPYOKHU 3 IIAPOBOIO TOJIOBKOIO BUKOHAHO 3a JOMOMOIOI0 LUIIHAPUYHOT

13b00BO1 BTYJIKH, SIKa MIPUETHYETHCS 10 TPYOKH 3BapHUM 3’ €THAHHSM.
13500BO1 BTYJIKH, SIKa €THY€ETHCS 10 TPYyOKH 3Ba 3’€
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Puc. 1. 6 — [Ipuxkiaax BBAapeHOro Kapkacy

Po3paxyHok kapkacy 0e3nexku

JlJ1s BUTOTOBJIEHHS KapKacy Oe3neku, o pekomeHaauism 3 «Jomarky J» [2,3]
Oyna BeiOpana Tpy6a 30x1,5 MM 3 KOHCTPYKIIIHHOI BYTJIEIEBOi CTaii, Oe3lIoBHA
xojonHokarana mapku Cranb 20. 3 pernmamenty FIA Oyna B3dra cxema kapkacy,

BHT'OTOBJICHA 1 BBApEHa B aBTOMOO1IIB (pHc.2).

Puc. 2 — BuroroBieHnmii kapakac /15 TOHOYHOI0 AaBTOMOOLIs
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I[TapameTpu pyJibOBOT0 KePyBaHHA

B 1uBinIpHUX aBTOMOOUISAX 3aBXKAM MPHUCYTHIN MO3UTUBHUN KyT AKKEpMaHa,
TOMY IO SIKIIIO aBTOMOOLUIb MOBEPTAE, TO PAAIYCH, MO SKUX KOTATHCS IpaBe 1 JIiBe
KOJIECO Pi3H1 1 BIAMOBITHO BOHU MOBUHHI OyTH MOBEpHEH1 Ha Pi3HUM KyT. Skio ix
MOBEPHYTH IMapajesibHO, TO BUHUKHE €(EKT CHJIHHOTO MO3UTHUBHOIO CXOJKEHHS,
nepej; raJibMyBaTHUMe, 3HOC OyJe MiJIBMUINCHUH, HACTUIBKM, IO MPH MApKOBI Bij
nepeHiX KoJic OyayTh 3aIHMIIATUCS YOPHI CMYTH Ha ac(abTi.

A Temep mepeiieMo 10 Ha#IiKaBimoro, 10 ApudTy. Y apudTi MamuHa ine
OO0KOM, M1 KyTOM J0 OCl TPAEKTOPIi, 1 AKIIO MU PO3TIISTHEMO IIUBLILHUI aBTOMOO1IIB,
TO MU Mo0ayuMo, IO MallvHa ifge OOKOM, a KoJjeca ii JUBISATHCA B Pi3HI OOKH, 1
3HAXOJAATHCS B BEIMYE3HOMY HEraTMBHOMY CXOJDKCHHS, HACTIJKU LBOTO - CHJIbHHIMA
3HOC TEpEeAHIX KOJic came B ApUTi, CUIBHUM OMip KOYEHHIO Ha MEpeaHId oci
aBTOMOOLIIS, TOMY IO OJHE KOJIECO MO CYT1, Hl KOTUTHCS, @ BOJIOUUTHCS.

Axio Mu npubupaemMo KyT AKKepMaHa 1 CTaBUMO COIIKHU MapajesibHO, TO MPU
pyci OOKOM KoJieca CTOSTh MapayesibHO, 3HOCY MEpPEeIHIX KOJIC MpH pycl B ApudTi
MpakTU4YHO He Oyze (Ha BIAMIHY BiJl IIMBUILHOT €KCIUTyaTallli TaKoi MAIIMHK), OTIOPY
KOUEHHIO He Oyne. 3aaBaniocss 0, Bce MPOCTO 1 3pO3yMmiio, ajie Hi, ajxe B Jpu@Ti
MalllgHa i€ MO 3BOPOTHIN ay31, 1 SKII0O MU XO4UeMoO, 100 KoJieca KOTHJIUCS TIO
17IcaIbHUM TPAEKTOPISIM - KOJieca 3HOBY Tpeba MOBEepTaTH Ha PI3HUN KYT, aje BKe
HaBIaKW, TaK K MallMHa MOBEpTa€e B 3BOPOTHIN Oik. Koyeca nuBnsTHCS BHpaBo, a

MallHa ife 1mo JiBii ay3i (puc.3).

Puc. 3. — Cxema npoxo/:KeHHsI aBTOMO0OiJIeM IOBOPOTY B 3aHOCI
B poGoti O6yno BukoHaH1 gochipkeHHs 3 aBroMobOinem BMW-3 cepii E30

coupe it miaroToBku y 3maranusax 3 UDC .
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B xoxa1 po6otu Oyno po3risiHyTO : Kapkac 0e3MeKu , pyJIbOBe YIIpaBHIHHS.

[To pe3ynpTaTaM po3paxyHKiB Oyyii BHOpaHHI KOMIUICKTYIOUI.

Jns kapkacy 6es3mneku: Tpyoa 30x1,5 MM 3 KOHCTPYKIIIMTHOT BYTJICIIEBO1 CTaJl,
0e3moBHa xonoaHokarana Mapku Cranb 20.

J1J1s pyJIbOBOTO yIpaBJIiHHSA: CIIOPTHUBHI Baxkuiii kommanii «\Wisefaby, pyisoBa
petika Big aBTroMoOiIsT BMW-3 cepii E36, nmoBopotHi kynaku BMW-3 cepii E36,

PYJIBOBI TSTH — MPSIMI.
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VIIK 664.8
ITHHOBAIIMHA TEXHOJIOTISI MOJIOYHO-POCJIUHHUX HAITOIB
JUISL 03JOPOBUOTO XAPYYBAHHS

IHorapceka Bikropis BagumiBHa
1.T.H., mpodecop, 3aBiayBay kadeapu
Horapcekuii Onexciii CepriiioBu4
K.T.H., JIOLEHT,

Cemorina I'asiuHa AHaTOTIIBHA
K.T.H., JOLIEHT,

JloceBa CBitiana MuxaisiiBHa
CTapUIMil BUKJIagad

/3100a Oasbra CepriiBua

CTYJIEHT

Jlep>xaBHUI O10TEXHOJOTTYHUN YHIBEPCUTET
M. XapkiB, YKpaiHa

AHortanisi: Pobora mnpucBsyeHa po3poOll I1HHOBALIMHOI TEXHOJOT Ta
peLenTyp MOJIOUHO — POCIMHHHUX HAIOiB AJIs 03I0pOBYOrO XapuyyBaHHS Ha OCHOBI
MOJIOYHOI CUPOBATKH 13 3aCTOCYBaHHSM SIK 1HHOBAIlll METOIB TJIMOOKOI MepepoOKu
MiJ 4Yac OTPUMAHHA TPbOX BHUAIB J00aBOK 13 POCIMHHOI CHUPOBUHHU: B (QopMi
IpiOHOIUCTIEPCHOTO Kpilomiope (13 KOPEHIB celepu Ta METPYIIKH, MEPII0 COIOIKOTO,
JMMOHIB), HAHOMIOPE MapOTEPMIYHOI 0OPOOKH 13 SI0JIYK, @ TAKOK (PITOEKCTPAKTIB 13
HaTypaJbHUX TMPSHOIMIIB Ta JIKAPCHKOI POCIUHHOI CUpOBUHM (0a3UIIiKy, KOpIaHIpY
Ta M’ATH). SIKICTh HOBHX BHJIIB HAIlOiB TEPEBUIIYE SKICTh MPOAYKTIB — aHAJIOTIB
BITUM3HSHOIO Ta 3aKOPAOHHOIO BUPOOHHULITBA 32 BMICTOM O10JOTIYHO AKTHMBHUX
PEUYOBUH 03/I0pPOBYOIO CHPSMYBaHHS B JeciTh pa3. [loka3aHo, HOBI BUJIM HAIOIB €
o3nopoBunmu, 1 mopiis (200 M) Hamoro 3matHa 3an0BobHUTH 20-40 % moGoBoi
noTpedbu nopocioi aroauHu B BiTaMidi C. Hamoi MiCcTSITh B CBOEMY CKJIai AyOUIIbHI
Ta HATypajbHI APOMATUYHI PEYOBHHH 