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KAPITEL 1/ CHAPTER 1
DEFORMATION-WAVE APPROACH IN THE THEORY OF FRICTION
AND WEAR

DOI: 10.30890/2709-2313.2022-11-01-015

Beryniienue.

HenpepriBHOE mOBBIIIEHHE TPeOOBaHUM K HAAEKHOCTH U JOJITOBEYHOCTH
COBPEMEHHBIX MaIllMH M MEXaHHU3MOB TPeOYIOT COBEpUICHCTBOBAHUA METOJUK
pacyeToB Ha TpeHUE U U3HOC. M3MeHstomuecs B IpoLecce B3auMOACHCTBUS Y3JI0B U
JeTanell 3a30pbl MOTYT CYILIECTBEHHO OTpa3uThCsi Ha OecrnepeboiiHoM padote
JBUTATEJIEH, DHEPreTUYECKUX MAIlWH, MEpPEeAaTOYHbIX M  HCIIOJHMUTEIBHBIX
MEXaHU3MOB U T.J.

HecMmoTpss Ha 3HAYMTENBHOE KOJMYECTBO TEOPUM TPEHUS M W3HAILIMBAHUSA
U3JIO)KEHHBIX B OOMIMPHBIX M MHOTOYHMCIEHHBIX HCTOYHHKaxX, Hampumep [1, 2],
BONPOCHl ~ BOJHOOOpPA30BaHHMA  HA  KOHTAKTUPYIOUIMX  TMOBEPXHOCTSIX |
n1e(OpMaAIMOHHO-BOJTHOBOM TMOAXOJA B BOMPOCaxX TPEHHUS W M3HAIIMBAHUA TOKAa HE
MOJIYYHJIA JOCTATOYHOT'O Pa3BUTHSL.

[Toatomy B paboTe caenaHa MOMBITKA OOBSCHUTH M JOMOJHUTH MEXaHHU3M
TpeHHs] ¥ M3HANIMBAaHHWS C TO3UIMM BO3HUKHOBEHUS U  TpaHCPopMaIiu
Ae(pOpPMAIMOHHBIX BOJIH HA KOHTAKTUPYIOIINX TOBEPXHOCTSX.

JIOJITOBEYHOCTh M HAACKHOCTh MAIIMH M MEXaHW3MOB BO MHOTHX CIy4asx
CBSA3aHbl C M3HOCOCTOMKOCTBIO HX Y3/10B. [3MeHeHHWe 3a30pOoB B TpyIIMXCA
COCIMHEHMSX Ha JECAThIE WIH COThIE JOJM MWIIMMETPA YacTO IPUBOLAT K
HapyIIEHNUIO pabOThl TOUYHBIX MexaHU3MOB. He MeHblee BIMSAHNE OKa3bIBAE€T U3HOC
Ha paboTOCTIOCOOHOCTH TSKEJIO HATPY>KEHHBIX KPYITHBIX MaIIUH.

O030p TUTEPATYPHBIX HICTOYHUKOB.

JUIst OLIEHKHM TpPEHUs M CTENEHW H3HAIIMBAHUS KOHTAKTUPYIOIIMX JIeTajei
(TUHEHON, MPSAMOYTOJNBHOW, NHJIMHAPUYECKOM U Jpyrux ¢GopM) MPHUHITO
paccMmatpuBath Tpynmnbl Teopuid [1, 2]: 1. reomerpuyeckue; 2. MOJICKYJSIpHbIC
(amresnoHHbIe); 3. HeopManUOHHBIC; 4. KOMOMHUPOBAHHBIC.

IlepBas rpynma Tteopuil OOBSCHSET TPEHHE KaK pe3yJbTaT IOAbEMa IO

MUKPOHEPOBHOCTSAM IPU B3aUMOJIEUCTBHUM JIBYX IepoxoBathix e ([Tapan).

!Authors: Dvoretsky Dmitry Nikolaevich, Malinovskiy Yuriy Alexandrovich, Minenko Roman Vadimovich
Oliinyk Svitlana Yuryivna, Tsvirkun Sergij Leonidovich, Viasenkov Dmitro Petrovich, Voytenko Nadezhda Viktorovna
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Bropas rpynna — 310 (u3MUecKue TEOpUU, KOTOPbIE OOBSICHIIOT TPEHUE Kak
pe3yJIbTaT MPEOJOJIEHUS CHJI MOJIEKYJSIPHOIO B3aUMOJACHCTBUS MEXKIAY ABYMS
TBEpABIMU TenamMu (K 3TOM Tpyrie oTHocsTcs pabotel W. Jlesartonbe, B. INapmu,
Bb.B. Jlepsaruna, I'. Tomnucona, ®.P. boyaena u @. JIunra).

Tperbst Tpynma oOBSACHSET TpeHUE 3a CcdeT paboThl, 3aTpayeHHOW Ha
nedopMUpoBaHUe O00bEMa, CBA3aHHOTO C B3aUMHBIM BHEJIPEHUEM BBICTYIIOB
KOHTAKTUPYIOWHNX Ten. PazBuTme 3TUX BO33pPEHUN COBIIANAET C PAa3BUTHUEM TEOPUU
YIIPYTOCTH U IJIACTUYHOCTH.

HexoTopble ydeHble 3TOr0 HAIpaBICHHs CUUTAIM, YTO TPEHUE ITO PE3yIbTAT
MJIaCTUYECKOro oTTecHeHust matepuania (JI. ['tomOenb u 1p.).

HawnOoniee mmpokoe npyuMEHEHUE Halllla TOYKA 3PEHHs], IPU KOTOPOM TpeHue
0OyCJIOBJIEHO TIACTUYECKUM OTTECHEHHWEM MaTepuaia U pa3pylieHHEeM MOCTHKOB
ceapku — @D.P.boynen wu JI. ToriGop. Ananormyno teopuu @D.P. boyaena
UHTEPIPETUPYETCsl Tumnore3a OJpHCTa M MepueHTa, T/€ TpeHUEe O0O0YCIOBICHO
aare3vel W IIEpOXOBATOCTHIO IMOBEPXHOCTU. JTa THUIIOTE3a IOKAa HE IMOIydnsia
AKCIEPUMEHTAIIBHOTO MOATBEPKICHUS.

Bwmecre ¢ Tem, skciepuMEHTaNIbHBIE Pe3yJIbTaThl, noaydeHHbsle @.P. boyaeHom
u JI. TeitbopoM, MO3BOJMWIM CAENaTh BBIBOJ, YTO TpeHUE (cuia U KOIPPUIUCHT
TpeHwusi) OyAyT 3aBUCETh KaK OT CHJI aJIT€3UH, TaK U OT ehOpMUPOBAHHS MaTepuasa
B TOHKOM IIOBEPXHOCTHOM CJIO€ B PE3YyJIbTATE BHEIPEHNUSI MUKPOHEPOBHOCTEN OJHOTO
KOHTAKTHPYIOILETO TeJIA B IPYTOE.

HeszaBucumMo 0T mnpuHMMaeMOM THIIOTE3bl IPU HCCIECIOBAHUM TPEHUA U
U3HAIIMBaHUs Bce AP EKThI, MPOSIBISAIONIMECS B IMpOIECCe KOHTAKTa ABYX Te,
paccMaTpUBarOTCs KaK pe3yJibTar B3aUMO/JICHCTBUS BBICTYTAIOIINX
MUKpPOHEPOBHOCTEN (MOJ BJIMSHUEM HOPMAalbHOM W caBurarouux cui). [Ipu 3Tom
KECTKas MHKPOHEPOBHOCTh BHEIpsieTCss B 0OoJsiee MOAATIMBBIA  Marepual
NOJIYIIPOCTPaHCTBA. B  pe3ynprare Takoro B3aWMMOJAECWCTBUS MHUKPOHEPOBHOCTh
OCTaBJISIET Ha TJIAJIKOM TOBEPXHOCTH MOJYNPOCTPAHCTBA UApalvHy I[03a1U
ABWKyIIerocs: BbIcTyma. [locme oTTecHeHHs Marepuan OO0TEeKaeT ABMOKYIIHICS
BBICTYII, KOTOPBIM 3aTEM BOCCTAHABIMBAET IEPBOHAUYAIBHYIO (opMmMy (B ciaydae
YOPYroro B3auMOJEWCTBUs, puCYHOK 1). Ilpm paccmorpeHunm Takoil Mojenu

B3aMMOJICUCTBUS MHKPOHEPOBHOCTEM MOXKET NPOU3OUTU YIPYroe OTTECHEHUE

MONOGRAPH 8 ISBN 978-3-949059-56-8
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Marepuaia, IUIaCTUYECKOE OTTECHEHUE, MUKPOpPE3aHue, aAre3UOHHBIA OTPBHIB,
KOT€3UOHHBIN OTpHIB [1].

ITocTaHoBKa 3aaa4u.

B cnywyae paccMoTpeHHs KJIaCCHUYECKOW 3aJaud O TPEHHM W HM3HOCE JBYX
neTajgen oopaTuMcs K NIPUMEpPY B3aUMOJICHCTBUS YIIPYTOro Kojeca, OMUParoIerocs
Ha ynpyroe ocHoBaHue. Ilpu HarpyXeHUM KoJieca BEPTUKAIBHOM Harpy3Kou
oOpasyeTcss KOHTaKT TpeHHUs, (GopMa KOTOPOTO 3aBUCHUT OT MHOTHX (aKTOPOB.
BcenencrBue BbIAaBIMBaHMS YIPYroro mMarepuana B CTOPOHBI, MO KpasM KOHTAaKTa

TPCHUA BO3BHHUKAIOT 30HbI CKOJIBXKCHH, 4 B CCPCANHC — 30HA CUCIICHW A, PUCYHOK 1.

\ A

Pucynok1 — BzaumopaeiicTBue TBEpPA0ro HAEHTOPA ¢ YIPYTUM
MOJIyIIPOCTPAHCTBOM

A — 30Ha corcamusd, B —30na PACMAINCERUA

Ecnu npumoxuth K KOJIeCy BpalIaroui MOMEHT M., TO CO CTOPOHBI HaOeTaHus
KOoJeca Ha OCHOBAaHME Harpy3ka BO3pPacTaeT, a CO CTOPOHBI cOeraHus Harpyska
yobiBaeT. Ilo3TOoMy BeplIMHA SHIOPbl HOPMAJIbHBIX HANPSKEHUM CMEIIEHAa K
HaOeramuieMy Kparw Kojeca U 30Ha CKOJIbKEHHUS COKpallaeTcs Moj Haberaromiei
YacThIO KOJIECa M Pa3BUBAETCs MMOJ cOerarolieid 4acTbio (PUCYHOK 2). DTO SIBICHHE
OTHOCHUTCS K Mepeaaye TpeHUEM BToporo Bujaa [3].

B Toxe Bpems, Bhoepenu HaOerawolie dYacTH Kojeca oOpasyercs
neOopMallMOHHBIA BalMK, K KOTOpOMY OyAeT TMpUJIOKEHAa Cuila TPEHUs NpH
POKaThIBAHUM KOJIeca MO MOJ0ce (COCTOUT W3 CHUJIbI TPEHUS CUerieHus: Ty, U CHUJIBI
TpPEHUs NpOoCKaIb3bIBaHus 1,). Cuia TpeHUs! CTPEMUTCSI CHKaTh TOBEPXHOCTHBIE CJIOU
y4acTKa, pacIoIOKEHHBIC BIIEPEI TOYKHA HaOeTaHus Kojieca Ha JeOopMUPOBAHHBIN

BaJIMK ¥ BbI3BATb MCCTHYIO ITIOTCPIO YCTOIZHHBOCTH IMOBCPXHOCTHLBIX CJIOCB.

MONOGRAPH 9 ISBN 978-3-949059-56-8
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Pucynok 2 — Cmemenne kpyros byccunecka npu Ha0eraHuu KoJieca Ha peJibC
Ha JJINHEe BOJHBI Aedopmanun
1 —xoneco; 2 — penvc; 3 — 30Ha depopmayuu nepedu Habezarouje2o Koaecd,

M. — spawarowuii momenm.

B paccMOTpeHHBIX TEOpUSX TPEHUS HE YUTEHbI IPOJOJIbHBIE JedopMaluu
ITIOBEPXHOCTHBIX CJIOEB, a TAK)KE UX BIUSHUE HA IIPOLECCH] TPEHUS U U3HAIIMBAHUS.

O BIMAHMM KacaTeNbHBIX HANpPsDKEHUN (OT CHJIBI TPEHMs) Ha IOBEPXHOCTHBIE
CJIOM IOJIOCHI (penbca) KOCBEHHO CBUJIETENBCTBYET CMELICHUE BEPTHKAIbHBIX OCEU
KpyroB byccrnHecka moj JelWCTBHEM KacaTeNbHOW CHJBI TPEHHs (KacaTesbHbIX
HanpspkeHuil) [3].

IToaToMy 1uU1s1 TOCTOBEPHOTO ONMCAHMS SBICHUN MEXKIY B3aMMOJECUCTBYIOINMHI
NETalIsIMU, C Halmedl TOYKH 3pPEHHs, HEOOXOAMMO PAacCMOTPETh 30HY Ha peibCe
BIIEPEIM TOYKU KOHTAKTA €r0 C KOJIECOM.

IIpoueccsl, IIPOUCXOSAIINE BIIEpEAU TOYKH KOHTaKTa IBYX
B3aMMOJICHCTBYIOIIUX J€TaJlel aHAJOTM4HbI, KaK MPHU CKOJIBKECHHMH IITaMIa IO
OCHOBAHMIO, TaK ¥ IIPH NPOKATBIBAHUU POJIMKA I10 TIOJIOCE.

PaccmaTpuBast 3T JeTaiy, UX MOYXHO YHNOJOOWUTH JBYM B3aUMOJEHCTBYIOLIUM
HOJIyTIPOCTPAHCTBAM (B Psi/ie CIyYacB B «MaJIOM»).

IIpynyem Takas 3aa4a KOHTAaKTHOTO B3aMMOJEHCTBUS IO CYTH COCTOUT U3 TPEX
3amad: 1. KonrtakTHoil 3amaum ['epua [4]; 2. 3agaum O pacTSKEHUM IUIOMIAJAKU
KOHTaKTHa (MOJ ACHCTBHMEM IUIOCKOTO WJIM OYEPUYEHHOI'O IO AYre OKpPYKHOCTH
mramna); 3. 3aJaul 0 CKATHUHM Y NPOJOJBbHON YCTOMYMBOCTH MMOBEPXHOCTHBIX CJIOEB
BIIEPEIM TOYKU KOHTAKTA JABYX B3aHMMOJCUCTBYIOIINX JAETAJIECH.

Ha KOHTAKTUPYIOHNIUX ITOBCPXHOCTAX HAXOAATCA TOHKHUC YIIPOYHCHHBLIC CJIOH

MONOGRAPH 10 ISBN 978-3-949059-56-8
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ONPENEIICHHOW TOJILMHBL. JTU CJIOU YNPYro CBSI3aHbI C OCHOBHBIM MeTayuioM. [log
TOHKUM YIOPOYHEHHBIM CJIOEM, B OOJIBIIMHCTBE CJIy4yaeB, IOHUMAIOT JIUOO
HAaKaTaHHYI0 [OBEPXHOCTb, JHUOO TOKPHITHE B BHUAE LIEMEHTHPYEMOTO,
a30TUPOBAHHOT'0, OOPUPOBAHHOTO CJIOS UM XPOMUCTOTO MOKPBITHS.

IIpn paccMoTpeHMHM mpolecca B3aWMOJCHCTBUSL JI€Talleld, Kak MpPaBUJIO, HE
YUUTHIBAETCA BJIMSHUE pabOYUMX KacaTeNbHbIX YCHJIMH Ha JAepopMaluoOHHOE
COCTOSIHUE TOBEPXHOCTEH B 30HE, ONEPEKAOMIEH ABMKYIIYIOCA JeTaib (IITamIl
IJIOCKUM WM OouyepyeHHbI mo ayre). Ilox meilcTBUEM KacaTelbHBIX YCUIUN 3TH
MMOBEPXHOCTHU TOMEPEMEHHO HArpy»KarTCs PACTATUBAIOIIMMU, WIM CKUMAOIIUMHU
yCWIHSMH. B 3aBHCMMOCTH OT BEJIMYMHBI JIEUCTBYIOIIUX YCHIMM U MEXAHUYECKUX
CBOWCTB MaTEpPUAJIOB, U3 KOTOPBIX U3TOTOBIICHBI 3TH JIETAIH, B CIy4ac CKUMAIOIINX
KacaTeJIbHbIX HAarpy30K, Ha IIOBEPXHOCTAX KOHTAKTUPYIOLIIUX TEJ MOSBISIOTCS
nedopmaliionHble BOJHBI cxaTusi [1] (cMm. puc. 1), KOTOpble MOTYT OBITh Kak
YOPYTMMH, TaK W OCTaTOYHBIMM. TO ecThb BHEpeAu ABWKYLIETOCS IITamIma
nosiBusieTcss AeOpMHUpPOBAHHAS IMOBEPXHOCTh, KOTOpas TYT K€ BBIMOJIAKUBACTCS

ITOCJIC IMTPOXOKACHUA IITaMIIAd, U IIO3TOMY OKa3bIBACTCA HE3aMEUCHHOM.

P(x) T. h
, L ! =

v // // 7

g

T. B |
A Tc‘ C W D
/ W / ¥
;l1+Al1u b — AL

Pucynok 3 — I'mnorernyeckasi 0aj1ka Ha yNpyroMm OCHOBaHHMH B NOJABUKHOM
cucTeMe KOOpPAMHAT
Ipunamuole 0603Hauenus:
h — moawuna 6aixku; By — amniumyoa 0ehopmayuoHHbIX MUKPOHEPOBHOCMEl,
l1, [,— onunwl yuacmrxog 6anku; Al;— npodonvrnas oepopmayus yuacmia l;;

P(x), T. — oeticmsyrowue ycunus.
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OTMeTuM, 4TO TaK K€, KaKk M B 3aJadye O JIB)KEHHMM IIJIOCKOTO IITaMIa IO
YOPYroMy WIH BSI3KOYIIPYTOMY OCHOBAHUIO (PUCYHOK 3), Tak U B 3a/lau€ O KaUeHHUH
poJiMKa Mo mnosoce (MIOCKOCTH) (PUCYHOK 4), MepeMEelIeHUI0 TOJBHKHON JIeTaau
IpEeIIeCTBYET BOJHA CxKaTusA. To ecTh B 000UX cilydasiX, AJisl TPEHUS CKOJIbKEHUS U

TPCHUA KAaUCHU, ITPOUCCC BOJIHOO6pa?>OBaHI/IH MOJKET OBITH OITUCAH C OJHHUX HOBI/IHI/Iﬁ

[5].

® a4
KOJECO I \Msp
|
..... Lo_._.
pesnbe S /fﬂ (x L. l E
A / Y / C_
[
I+ L, -
AN
Va ! \MBD
|
..... I
(x Wi(Ar) C
D N\ T
L+ AL L — AL

Pucynok 4 — K ne¢opMupoBaHnio NOBEPXHOCTHBIX CJI0OEB peJibCca BIiepe/
Ha0eramoluero Kojeca
E — nogepxnocmmuulii cioii penvca 6 6uoe Oanku Ha ynpy2om 0CHOBAHUU,

h — monwuna 6anxu; D, A, C — ycrnoensie onopul 6aixu.

N310:keHHEe 0CHOBHOIO MaTepHaJia.

Kak crnenyer w3 ycinoBHil MOCTAaHOBKM, JaHHAs 3ajada SBJISETCSA 3ajadeit
HarpyXeHusi yIPYroro TMOJYNPOCTPAHCTBA C TOHKUM IOBEPXHOCTHBIM CIIOEM
(TOHKMM MOKPBITUEM), UEPE3 KIITAMID», KaCaTeIbHBIMU YCHIUSIMHU [6].

TOJ'IHII/IHa TOHKOI'O IIOBCPXHOCTHOI'O CJIOA IIPpHU HAHCCCHHUHN  ITOKPBITHUSA
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OHpC,Z[CJI;IeTC}I TOHHII/IHOﬁ HOKpBITI/IH n SABJISICTCA BCHHqHHOﬁ 3aHaHHOﬁ. B CJIy‘{ae
HOBerHOCTHOFO prOIIHeHI/ISI I[eTaHef/’I HpI/I ux B3aHMOﬂeﬁCTBHH TOJIINHA

YIUIOTHEHHOTO CJIOS MOKET OBbITh ONpPEeIeHa UCXO0/ISl U3 COOTHOIICHHUS
h=.\/P/o, ,Mm (1)
rae P — BepTUKallbHAsl HATPY3Ka Ha napy;

Oy, — NPCACIT TCKYYCCTH IJIA paCCManHBaeMOﬁ JAcTallu.

HanuM  0OOCHOBaHME  NPUMEHUMOCTH  PAaCYETHOM  MOJENM  TOHKHX
MTOBEPXHOCTHBIX CJIOEB JABYX B3aMMOJACHCTBYIONIMX JI€Tajeil C €€ BHYTPEHHHUMH
CIIOSIMH 3a CYET HCIIOJIb30BAaHUSI BEPTUKAIBHBIX cBsizei. IIpm 3TOM yutem, 4TO
MOBEPXHOCTHBIE CJIOU B3aMMOJICUCTBYIOIIMX JeTajdeil HMET O0oJjiee BBICOKHE
MEXaHUYECKHE XapaKTEPUCTUKHU MO CPABHEHUIO C BHYTpEeHHUMH ciosiMu. U, kpome
TOTO, BCE OCHOBHBIE MPOIECCHI, MPOUCXOIANIME Ha YPOBHE B3aUMOJEUCTBUS
MUKpPOHEPOBHOCTEM, U MPOSIBICHUE 1€POPMALIMOHHO-BOJIHOBBIX OCOOCHHOCTEH ITOTO
KOHTaKTa MPOTEKAIOT B TOBEPXHOCTHBIX cJOsiX. [loaTOMy mpeamnoigokum, YTO
BHYTPEHHHE CJIOU JIETANIM BO3/ICHCTBYIOT Ha HApyHbI€ OCPEIACTBOM BEPTUKAIBHBIX
YOPYTUX CBA3€H, TO €CTh IO aHAJOTMU C YNPYTMM BHHKJIEPOBBIM OCHOBAHUEM,
KOTOPOE MOJIEIINPYETCS yIPYTrOM BHYTPEHHEN CPEION AETaNH.

Chopmynupyem NpeAnOChUTKH sl OMUCAHUS 33/1a4H TI0 BOJTHOOOPa30BaHHUIO Ha
MOBEPXHOCTU MOJYNPOCTPAHCTBA NPU €ro B3aUMOJCHCTBUH C JABUKYIIUMCS
«IITaMIOMY (TIOCKUM B IJIAHE WA KATAIIUMCS [IUIUHAPOM) (PUCYHKH 3, 4).

PaccMoTpuM COMpsKEHHYIO 3ajjady C JBHDKYHIMMCS IITAMIIOM TPU HaTWYUHU
BHEIIIHEW HArpy3Ku U TPEHUs, TO €CTh 3aJjauy O Mepeadye KacaTeabHOU Harpy3Ku Mo
«ILITaMIIOM» U TIEPE] «IITAMIIOM» Ha MOJYIUIOCKOCTh. Y CIIOBHO PACCMOTPUM OajKy,
Harpy€HHYIO0 BJOJb OCH TMPOJIOJIbHOW HArpy3Ko, W Jiexaled Ha yIopyrom
BunkiepoBoM ocHoBanuu. byaem mnojarath, 4yTo Oajika cCBOOOAHO oOmupaeTcss Ha
ynpyroe ocHoBaHnue. Ilog geiicTBueM CXKMMAIOIIEW KacaTelIbHOM Harpy3Ku
OPOUCXOAUT JedopMalivsi MOBEPXHOCTHBIX CJIOEB MOJYMPOCTPAHCTBA, KOTOpas
OPUBOIUT K MPOAOIBHOMY U3THOY IMOJIOCH MEpe IITaMIIOM, MPU 3TOM BO3HUKAIOT
HOpPMAaJIbHBIE TIEPEMELICHUsI MOBEPXHOCTHBIX cjoeB. Ecim aedopmauuu OyayT
OCTATOYHBIMH, TO 0OPAa30BABLIMECS BOJHBI IPUBEAYT K MOSBICHUIO TaK HA3bIBAEMBIX

ne(opMaIlMOHHBIX  LIEPOXOBATOCTEW, KOTOpPhIE B pAJIE CIy4aeB OKaXyTCs
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COUBMCPHUMBIMHU C HAYAJIbHBIMU I'COMCTPUICCKUMH HECPOBHOCTIAMU (a B pAAcC CIIydacB
MOTYT WX TPOW3BECTH). XapakTep H3HOCa JePOPMAIMOHHBIX MHKPOHEPOBHOCTCH
OonpeaAciACTCA TCM, YTO IIPHU MHOI'OKPATHOM IIPOXOXKIACHHUU OHHOﬁ A€Talinl I10
OTHOIICHUI0O K MHUKPOHEPOBHOCTSIM Ha JAPYrod JeTaliW, 3TH HEPOBHOCTH OYIyT
BO3HHUKATH IIPHU KAXKIOM IIPOXOAC «IITaMIId» WU MHOTOKPATHO BBIIIOJAKUBATHCA IIPpU
KaXXA0M ITOCIICAYIOIIEM €TI0 IIPOX0oAC, TO CCTh I[C(I)OpMaHI/IOHHI)Ie MUKPOHCPOBHOCTHU
TIOJIBEPKEHBI YCTATOCTHOMY M3HOCY M yCTaJOCTHOMY paspyuieHuto. Kpome toro, B
pe3yabTarc BSaHMOHeﬁCTBHﬂ ABYX KOHTAKTHPYOIIUX ﬂeTaﬂeﬁ B 30HC HUX
B3aMMOJICHCTBHS BO3HUKAIOT YYaCTKU TPEHHS C OTPULIATEIbHBIM AeMII(PUPOBAHUEM,
rA€c BO3MOXHO CaMOBO36Y)KI[eHI/Ie KoJieOaHMil Ha IIomaake 1104 «ITaMIIOM)).
OMHOBpPEMEHHO C J3TUM TMPOIECCOM TPOHUCXOJUT Pa3BUTHE IMaPAMETPHUECKUX
KoJieOaHuii B o01acTu nepca mraMIiioM, MpuicM IyJbCUPYIOIIasd CHJIa TPCHUA B 30HC
KOHTAKTa SBISETCI «BHEIIHEN) Harpy3KOI>’I L IIponecCa  IapaMCTPHYCCKHUX
KoJIeOaHMit Inepea mraMIIOM.

Ecan B 30HEe ImoJa ImMTaMIIOM BO3HHUKAIOT Y4YA4CTKH C I/I3M€HHIOHI€I\/’IC$I cujIoun
TPEHUS KaK (PYHKIIMH CKOPOCTH TPOCKAJIb3bIBAaHUS, HAIIPUMED MPU CYXOM TPCHHH B
ClIy4dac TpCHUA CKOJBXKCHUA, HWIH YYACTKOB C IIPOCKAJIB3BIBAHHUCM JIsI TPCHUA
KadyC€HHA, TO BO3MOXHO BO3HHMKHOBCHHC aBTOKOHe6aHI/Iﬁ Ha y49aCTKC I10J] IOITaAMIIOM.
OTH KoJIeOaHUS HAKJIAJBIBAIOTCS Ha KacaTelbHOE YyCHIIME, KOTOpPOe IepeaacTcsl Ha
nehOopMaITMOHHYIO BOJIHY, 00pa30BaBIIYIOCS BIEPEIU JIBIKYIIETOCS IIITAMIIA.

PaccMoTpuM HEKOTOpBIE OCOOCHHOCTH B3aMMOACHCTBHSI MEXKIY IBUKYIIUMCS
MITAaMIIOM W OCHOBaHueMm. Ecim 10 IITaMIIOM aBTOKOHe6aHI/IH HC BO3HHMKAKOT, TO
KacarellbHOe ycuiue 7. OyAeT HOCHTh YCTAaHOBHMBIIMICS (IIOCTOSIHHBIN) XapakTep |
OHO 6YI[CT COOTBCTCTBOBATH KpHTH‘{CCKOﬁ KacaTeJbHOHU Harpy3ke, KOTOopasia
BOSHCﬁCTByeT Ha 30HY BICPCAXW IOTaMIld, BbI3bIBasiA ((HpOI[OHBHBIﬁ» n3ruo
MMOBEPXHOCTHBIX CJIOCB TOJyHpocTpaHcTBa. I[lpmuem mwHa JaepopMUPOBaAHHOTO
ydacTKa IOJYMpPOCTpaHCTBa (MM TII0JIOCHI) 3apaHee Hews3BecTHA. [lodromy yis
peUICHUA IOCTaBJIEHHOU 3a1a4un HCO6XOI[HMO OIIpCACINTL pPa3MCpPhI ILIOIIAAKHN
KOHTaKTa ABYX JeTaiei (MOJ IITaMIIOM), BBIYUCIUTH KPUTHUUECKYIO KacaTebHYIO
Harpys3Ky 1o 3adHHOMY BCPTHKAJIbHOMY IAA4BJICHUIO Ha KOJICCO, OIIPCACINTL TJINHY
1e(hOpPMHUPOBAHHOTO YYaCTKa MOJYTUIOCKOCTH (MIJIH MIOTYTPOCTPAHCTBA) U BBIYUCIIUTH

HauOoJIbIIee 3HaYeHHE JehOPMAITMOHHON MUKPOHEPOBHOCTH.
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C 1enpl0 OLIEHKM BO3MOKHOCTH BO3HMKHOBEHHUS YCTaJOCTHOTO pa3pyIlICHHUS
AJIEMEHTOB MOJYMNPOCTPAHCTBA BIIEPEAM JIBHXKYLIETOCS IITaMIa, JAOMOJIHHUTENBHO K
HaWJIEHHBIM 3HaYEHUSIM MMapaMeTPOB B3aUMOICUCTBHS HITaMIa U OJyIPOCTPAHCTBA,
HEOOXOJMMO TaKK€ BBECTH B PACCMOTPEHHME XapaKTEPUCTUKY TPEHHUS MEXKIY
yKa3aHHBIMH 3JIEMEHTAMHU KaK (DYHKIIMIO CKOPOCTU UX B3AUMHOIO MPOCKAIb3bIBAHMUSL.

PaccMmoTpum mporiecc KOHTaKTHOTO B3aWMOJICHCTBUS MPHU JABMKEHUH 5KECTKOTO
mraMmna (Kak MIOCKOH, TaK U KPUBOJIMHEWHOHN (HOPMBI) MO OCHOBAHMIO C BHEIIHHM
MOBEPXHOCTHBIM MOKPBITHEM.

CMozenupyeM MeXaHW3M pa3BUTHS aBTOKOJICOAHMI Ha IUIOIIAJIKE KOHTAKTa.
JlJis 3TOTO TPEANOI0KUM, YTO aBTOKOJIE0aTeNIbHBIN MPOLIecC pa3BUBAETCS B TOHKOM
MOBEPXHOCTHOM CJIO€ TOJYNPOCTPAHCTBA, KOTOPBIM CKPEIUIEH BEPTUKAIbHBIMU
YOPYTUMHU CBSI3IMM C €r0 TMOBEPXHOCTHBIMU CIJIOSIMA, HO TaK KaK 3JIEMEHTBI
IUIOMIAAKA KOHTAaKTa HAaXOMASTCS TMOJ BIUSHUEM NEPEMEHHOM pacTAruBarolen
Harpy3Kd, TO OTH BEPTHKAJIbHBIE CBSI3M HE PACIPOCTPAHSIEM Ha KOHTAKTHOE
B3aMMOJICCTBHE, a BHOCHUM B PACCMOTPEHHUE TOJIbKO TOPU30OHTAIIbHBIE YNPYTHE
cBs3u. Ilpu onucanum aBTOKOJIEOATENBHOTO IIpollecca HEOOXOAUMO HalTH
MOCTOSIHHYIO M TEPEMEHHYI0 YacTH KacaTelIbHOTO YCHIIHUS. ABTOKOJIEOATEIbHBIN
IpOlLECC Ha IUIOMIAJKEe KOHTAKTa MOXKHO CYHMTAaTh HeNpepbiBHBIM. Tak, eciu
0o0paTUThCS CHayasa K 3a7a4ye O B3aMMOJCHCTBUY IIJIOCKOTO ITamMIa ¢ MoJ0coi (Miu
MOJyIPOCTPAHCTBOM) MpH (UKCUPOBAHHOM TOJIOKEHUHU IUIOMIAJIKKM HA IITamIe,
KOTOpasi KOHTAKTUPYET C IEepEeMEIAIOMMCI CO CKOpPOCThIO V' mITaMioM Ha
noJyynpoctpancTse. Ecinu paccMatpuBaTh B3aMMOZEICTBYE BPALIAIOLIErOCs POJIMKA C
MOJIyITPOCTPAHCTBOM, TO IUIOIIAJIKa KOHTaKTa Ha POJIMKE MPU HENPEPHIBHOM €0
BpallleHUM C YIJIOBOM CKOPOCTBIO @ TMepeMellaeTcs MO MOJoce C JUHEHHOM
CKOPOCTBIO TOUEK 000/1a KoJjieca @r (THe ¥ — HapyKHBIA paauyc KoJieca) (pUCyHOK 4).
Bo Bpems nepemelieHus mramia mo rnojoce Ha 3T JeTanu (3JIEMEHTbI) IeUCTBYIOT
KacaTresbHasl cuiia cuenieHus 1., a Takke Cuibl ynpyrocta 7y, u unepuuu 7.

JIJist MaTeMaTU4eCKOM MOCTaHOBKM 3ajjauu OyZeM UCXOIUTh U3 MpeACTaBICHUS
O TOM, YTO a0COJIIOTHOE TMEepeMENIeHUE KaKol MO0 TOYKM KOHTaKTa Ha IMOJOCE X
OyIeT COCTOSITh M3 CYMMBI IEPEHOCHOTO IMepeMenieHusi V¢ U OTHOCUTEIBHOIO
JIBKEHUS TUTOMIAKU MTPU KoineOaHusx &

x=Vt+¢&, (2)
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rae &=x—Vt — oTHOCUTENbHOE NEpEMELICHHE TIIOUaIKU KOHTAKTa;
V — nuHelHas CKOPOCTh NIEPEMEILICHUS IITaMIIA;
t — BpeMms.

CocTaBum ypaBHeHHE OajaHca CHJI, IPUJIOKEHHBIX K IUIOLIA/IKE KOHTAKTa MpU
B3aMMOJEHCTBUM JBMXKYLIErOCS IITaMIa C IOJIOCOM, KoTopoe OyaeT HUMETh
CJICIYIOLINN BUL

m)'c'+cx:TC()'c—V), 3)
WIN JUI KOJe0aTenbHOIO ABMKEHHUS MIJIOLIA/IK KOHTAKTa
mé +c(E+Vt)=T,(). (4)

B nmpuBeneHHBIX ypaBHEHUSX:
m=yl1bh — Macca yJacTka KOHTaKTa MEX/Iy IITaMIIOM U MOJIyIPOCTPAHCTBOM,;
¥ — IUIOTHOCTh MaTepuaJa MoxynpoCcTpaHcTBa (TI0JIOCHI);

[} — nIVHA MIOIIAAKU KOHTAKTA IITaMIa U MOJyIpOCTPAHCTBA;

b — mmMprHa y4acTKa KOHTAaKTa;

h — TONIMHA YIJIOTHEHHOIO CJIOS Ha IUIOIIAJKE KOHTaKTa (IJIOLaJKa KOHTAKTa
UMEET WM NPSIMOYTOJIbHYIO WIH AJUIMOTHYECKYI0 (OpMy IpU Kauy€HUHM pOJIMKaA, B

ciIydac HpI/Ipa6OTKI/I pOJIMKa SBJLIMUIIC BBITATUBACTCA B IPAMOYTOJIBHUK C TCMH XK€

IpaHUIIAMH ),
2bh . .
c= o XKECTKOCTh YIPYTo (MIPOIOILHON) CBSI3M YIUIOTHEHHOTO CJIOSI HA y9acTKe
1
KOHTAKTa:
_ 4147 }
k = - KOO(QQPUIIMEHT  YIpPYrod MOAATIMBOCTH  MOBEPXHOCTHOTO
V4

(YIPOYHEHHOT0) CJI0A MOIYIPOCTPAHCTBRA:
E — Moaynws ynpyroctu | pona (Momyns FOHra) nnst momympoctpaHcTBa (MM €ro
MOBEPXHOCTHOTO CJIOS );

4 —xkoddpdunuent [lyaccona ayis MaTepuana moxynpoCcTPaHCTBA;

T, — cuna conpoOTHUBJICHUS MEPEeKaThIBAHUIO POJIUKA [7]

f = or
T =L | Jsikpr + 21|
2% Ty

c
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0= —g — K03 (UIUEHT OTHOCUTEIHHOTO CKOJILKEHUS POJIMKA IO TOJIOCE COTIIACHO

runotese Kaprepa [8];
P — BepTuKanbHas Harpy3Ka Ha POJIHK;
¥ — HapY>KHBIN paJinyC POJIUKA,;
!
I’ =fP — cuia CONPOTUBJIECHUS IPH CKOJBXEHUU ILIOCKONO WITaMIa IO

MOJIyIPOCTPAHCTBY (UJIM MOJIYIIOCKOCTH).

Kak u3BectHo [9], koapduumeHT TpeHus f sSBIASETCS HEKOTOPOH (yHKIMEH OT

CKOPOCTH MPOCKAJIb3bIBAHUSA ITAMIIA IO TMOTYIPOCTPAHCTBY f = f (f )

NS R A
F(&)=f-38 ) (5)

e fo — HauOosbIIee 3HaueHre Ko PUIMeHTa TPEHUsI CKOIbKEHUS (TPEHUE MTOKOs);
Af=(fo — fmin) — IpupalieHue kodppuueHTa TpeHus

Jmin=f (fkp) — 3HadyeHue Kod(pduireHTa TpeHuss NpU KPUTUUECKOM 3HAUCHUU
CKOPOCTH TIPOCKAJIb3bIBAHUA (TO €CTh & 3HAYCHHE CKOPOCTH MPOCKANIb3bIBAHUS [IPH

KOTOPOM PEaNU3yeTCs fyin) T.€. MUHUMYM QYHKIUU | (f)

OObpatumcst K BbIpaxeHHIo (4), ecnu NpeanoiaokuThk, uto V=0, To 310 OyaeT
HKBUBAJICHTHO PAaCCMOTPEHUIO aBTOKOJICOAHWH B TOJBIKHOW CHCTEME KOOPIWHAT,
IJ€ Hayajll0 CHUCTEMBbl KOOPAWHAT MEPEMEIIAETCA BAOJIb TOPU30HTAIBHOM OCH, C
JIMHEWHOM CKOPOCTHIO V' IBUKEHUS LITAMIIA.

Torma ypaBHEHHE aBTOKOJEOAHWN YIJIOTHEHHOTO CJIOS TSATHA KOHTaKTa Ha

MTaMIIC (I/IJ'II/I HOHOCC) JIIA 06HICFO CJIydasd 3aliicM B BUJC

L
., T(&E)
SHowe=——"-= (6)
m
3anuieM BBIpaXXEHUE MJI1 CHUJIbl CONPOTHUBJICHUS MEPEMENIEHUIO ILIOCKOTO
mramMna 7, Mo IMOJOCE, YYHUThIBAs €€ B3aUMOCBS3b C BEPTHUKAJIBbHOW HArpy3Kou U
kod(hurmeHToM TpeHus B BHUAE 3aBUCHUMOCTH OT B3aUMHOW CKOPOCTH

MIPOCKaNb3bIBaHNS KOHTAKTUPYIOIIUX JAeTaei [9]
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3A . A
| = fo——.—f + .f3 > P. (7)
2 gxp ngp
Torna Beipaxkenue (6) ¢ yueroM (7) 3anuieM B popme
. 3 A A
5+w25=—£f0 2L e A f} . ®)
gxp gk’p m
BBenem 00o03HaueHus:
3Af P A P c
VP o A Lp fw ©)
2 § m 2§ m m
Pemenue (8) Oynem uckarh B hopme
5 = GE 0+‘§1 . (10)
Eciu npunste £, B BUIe
P
6=-LL, (11)

TO MBI IOJIy4YaeM 4YacTHOe pemieHue (8), Torma Uit onpeaeseHus & HCIOIb3yeM
ypaBHEHUE

51 +a)2§1 20651 _ﬂéls' (12)

Paccmotpum ypaBHeHnue (6) ¢ y4eTOM CHIIbI CONMPOTHUBIICHUS IMEPEKATHIBAHUIO

pOJIMKA MO MOJYNPOCTPAHCTBY C YYETOM BEPTUKAIBLHON HArpy3ku P, U U3MEHEHMs

Kod(puimeHTa TpeHus Ha IUIONIAJKe KOHTakTa f = f (ﬁ), KaK (YHKIIUH CKOPOCTH

pOCKaJIb3bIBaHUs & .

CHauana obpatuMcs K ipaBoit yacTu (6), KOTOPYIO MO aHAJOTUU C UCTOUHUKOM

[7], 3amuiiieM clieIyomumM o0pa3om

T_c' N kPr E 3V kPrAf r G v /?PrAf(,‘é3 (13)
m k m 2k, ok 2kE
BBexem 0003HaueHUS:
3 A Nk kPr 7 VEPr Af
; pi=-— =5 (14)

a, = — ——
2 km | 2kmV 2km &,

Torma ypaBHeHHE I ONPEACIICHUS CMELICHUM IUIOIIAJKU KOHTAKTa IIPU €€

KoJebanusx, mo aHaioruu ¢ (12) 6ymetr uMeTh BUJ
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Jepr f,
L

6;:-2 + a)zéjz = 05152 - ﬂ19éz3 - (15)

|

Pemenue (15) umiemM B BUE CyMMBI
& =8+ So1- (16)

YactHoe pemienue (16) umiem B BUje

KkPr
é:()l = ?JFO . (17)
ke
Jlst monmy4eHus penieHus &,, paCCMOTPUM YacCTHBIN ciay4ai ypaBHeHHA (15)
ngo + '), = 0[1520 - ﬂ16ézo3 ) (18)

r7e @ — COOCTBEHHAs YaCcTOTa KOJeOaHUIl MOBEPXHOCTHOTO CJIOS TOJIOCHI.

CpaBuuBas ypaBuenus (12) u (18) 3akirouaem, 94To0 OHHM COBIAIAIOT 10 (hopme,
TO ecTh AudepeHInaIbHOe YpaBHEHHE KOIeOaHUN MOBEPXHOCTHOTO CJOS MOJIOCHI
Opy  B3aUMOJICUCTBUM C IUIOCKMM IITAMIIOM M IITaMIIOM KPUBOJUHEHHOIO
(KpyroBoro) ouepTaHusi COBHAAAIOT MO (OpME C TOYHOCTBIO [0 TOCTOSHHBIX
koaddunrenTos. IlosTomy ans ompejaeneHus MepeMelleHUN MPU aBTOKOJIEOaAHUSIX
MOBEPXHOCTHBIX CJIOEB IUIONIAJKM KOHTaKTa OCTaHOBUMCS Ha Au(depeHnaIbHOM
ypaBHenun (12), a pemenue (18) mMoxxeT OBITH JErKO IMOJY4YEHO HA OCHOBAHUU
pewenus (12).

CrnenoBatenbHo, ypaBHeHue (18) xkak u (12) sBusercs muddepeHmanbHbIM
YpPaBHEHUEM BTOPOTO MOPSAKA C HEIMHEHHBIM 3aTyXaHUEM.

s pemenust (12) ucnonb3yeM METOA MEIJIEHHO HM3MEHSIONIUXCS aMILTATY/]
(meroxn Ban nep Ilons) [10].

CornacHo metony, npubIMKeHHOe penieHue (12) MoxkeT ObITh MPEeICTaBICHO B
BUJIE:

fle(t)cosa)t, (19)

rie A(f) — MeIUIeHHO U3MEHSIoAscsl GyHKIIUS BPEMEHHU.

CnpaBeIuBOCTh TPEJCTABICHUSI PEIICHUST B TAKOM BHJIE MOKHO JIETKO
OOBSACHUTD, €CJIU . U f NOCTATOYHO MaJbl.

VYcaoBus MEAJIEGHHOCTH U3MEHEHHS A(f) MOXKHO 3amucarh

dA

— < wA, 20
% (20)
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2

d 124 <
dt

[Tocne noncranoBku (19) B (12) u BeImosHEHUS peoOpa3oBaHuil, 0OTOpackIBas

WA 21)

cJIaraeMble ¢ yTPOEHHOM 4acTOTOM 3 @, a TakKe 3aB€AOMO MajO3HAYaIllHE ClIaracMble
npu BemosHeHun ycnoBuit (20), (21) [10], moxxrO monyuuth AuddepeHImaIbHoe

YPaBHCHUC JJIAA aMILIATY bl

dA 3

2 —aA+=Bw’*A=0. 22
dt 4 P (22)
YpaBuenue (22) sBJISICTCS ypaBHEHUEM C Pa3eSIOMIUMUCS TEPEMEHHBIMHU.

Paznenss NEPEMCHHBIC ITOJTYUYHUM

of M 23)

a (0{ —jﬂa)zAsz

B pesynbrate MHTErpUpPOBAHUS MOJYYUM 3aBUCUMOCTh AMIUIMTYIbl A(f) OT

BPEMEHHU

A(r)= , (24)

\/jﬂa)z_(iﬂa)z_;)em
2 |«
Ao—;\g—ﬁ, (25)

A=A — aMITUTy1a yCTAHOBUBLIETOCS PEXHUMA.

rac a — HadaJlbHad aMIUIMTY J1a.

Ipu t >0 A(t) > 4,

Taxkum oGpazom, pemenne muddepennmnansaoro ypasaenus (6) wim (8) Oyaer

UMETH BU]I
£(1)= Ja cos wt — SoP (26)
3 2 3 2 O _u ¢
—Po” —| —Po"—— e
\/4 (4 azj

ITo ananmoruu c (8) 3anumiem pemerue auddeperimaiLHoro ypasuenus (15)
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a \/
& (1)= \/T cos wt —TL. (27)
éﬂa)z_ gﬂwz_ﬁ eialt k m
4" 470 a?

1

[Tonyuennsie Bbipakenust (26), (27) Bxomsat B dopmynsl (7) u (13) mus
ONpEeNICNICHUS] CUJIbI COMPOTUBJICHUS MepeMelnieHuto mramna (7) — miockoro, (13) —

KpuBOJIUHENHOTO. HemocpeacTesenHas moJacTaHoBKa &(7) u t) B BeIpakeHus (7) u
p p 2 p

(13) npuBOJAT K TPOMO3JIKUM PE3YIbTaTaM.

C menbro onpeneneHus MPUOIN3UTEIILHOTO 3HAYCHHUS KacaTelIbHOTO yCuus 7
OyneM monarath, 4TO Macca m TUIOMAIKA KOHTAKTa TOJIIUHOMN /i, SIBISETCS MajbiM
napameTpoM. Torma oOpaTumcsi HENmOCpeACTBEHHO K ypaBHeHusMm (8) u (15).

Haiinennsle BenuuuHbl &, £, OyAaydd YMHOXKEHHBIMH Ha JKECTKOCTb IPOAOJIBHOM

OQJIKU-TIOJIOCKM C TOYHOCTHIO JI0 OECKOHEYHO MAaJbIX BEIWYUH JAIOT HCKOMYIO
KacaTellbHyl0 Harpy3ky (TO ecTh, (aKTHUYECKH WCIOJIb3YyeM METOJ «MaJIoTO)

mapamerpa). Takum oOpa3oM, BeIpaxkeHHs c&(t), c¢&,(t) ABAAIOTCS KacaTeIbHOM
p Y P p 2

HArpy3Koi, KOTOpasi BbI3bIBACT PACTSIKEHUS TUIOLIAJKK KOHTAKTa MEXIY IITaMIIOM U
nosiocoit. Ecnmu cnemoBath pesymnbpratam pabotsl [10], To 3Ta Harpys3ka, MOMHUMO
PACTSKEHUS TUIONIAJKA KOHTAKTa MEXKIY «IITaMIIOM» U MOJOCOM, TaK:KE BhI3bIBAET
CKaTUe ydyacTKa JIJMHOU [, (KOTOpas Mmoka HEU3BECTHA), PACIOJI0KEHHOTO BIEPEIU
JBIKYIIErOCs IITamIa.

VYkazaHHas Harpy3Ka BbI3BIBACT MPOIOIBHBIN H3rHO, (2 B psAE CIIy4aeB) MOTEPIO
MPOJIOIPHONW YCTOWYMBOCTH TTOBEPXHOCTHBIX CJIOEB, Ha JedopMariii KOTOPHIX
HAKJIAJbIBAIOTCS IMapaMeTpuyeckue KoJjiebaHusi (3T KoJeOaHWs 4YacTo ObIBaIOT
PE30HAHCHBIMU ), IOATOMY Harpy3ka

—cf( ) ( )cosa)t+T0, (28)

=c& ( )=T,(t)cosawrt +T, (29)

Ha3bIBACTCS MAPAMETPHUUECKOM.

OTMeTuM, YTO TPUHATAS MOJENb JJIi ONMUCAHWS AaBTOKOJICOAHUU TIIIOMIAIKH
KOHTaKTa SBJSECTCS JUCKPETHOM MOJEIBI0 B BHUJE Tpy3a HA NPYKUHE, MOJ
BO3/ICIICTBUEM KacaTelbHOW CHUJibl 1., HANpaBIECHHON BJOJIb MOJOCHL. JTa CHUIIA,
BO3JICUCTBYS Ha TOJIOCY BIEPENN IITaMIIa, MOXKET CITIOCOOCTBOBATh BOSHUKHOBEHHUIO

JIBYX COCTaBIIIOMINX J1e(POPMAIMOHHON BOJIHBI — CTATUYECKOM (KBa3MCTATUYECKON )
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U JUHAMUYECKOM, KOTopas HakKJIaJblBaeTCsl Ha CTATHMYECKYIO B BUJE MPOSBICHHBIX
napamMeTpUyecKux KoJjiebaHul (KBa3urapMOHUYECKHX KoJieOaHUM, a B psJie CIydyacB
penaKcaluOHHBIX).

KBasucraruueckas nedopmaimoHHas BOJIHA, MPOUCXOJANIAS C OCHOBHOM
4acTOTOM COOCTBEHHBIX KOJICOAHUN «TOHKOW» IJIOIIAJKM KOHTaKTa IOCe
HACTYyIJIeHUs 0a30BOro0 4YHCia I[HUKIA HArpy>KeHUM MPUBOJUT K YCTAJIOCTHOMY
pa3pylICHUIO TOBEPXHOCTHBIX CJIO€B, KaK Ha TIOJIOCE, TaK W Ha IITamme, a
HAJIO)KCHHBIE TIapaMeTpUUYECKHe KOJeOaHWs MOTYT BBI3BATh JIOTOJHUTEIHHBIC
nedopMaIMoOHHbIE TIPOIECCHl Ha TPEeOHSX OCHOBHBIX JAe(OPMAIMOHHBIX BOJH,
KOTOpbIE TPUBEAYT K BO3HUKHOBEHHUIO BO3PACTAIOIIMX  IMapaMETPHUECCKUX
KoJieOaHuil, a B psAAe CIIydaeB, MPUBOMSIINX K MOSBJICHUIO YCTAIIOCTHBIX TPEIIUH H
CKOJIOB.

Taxoke cienyer ykaszarb, YTO MPU PACCMOTPEHUH ILIOMIAJIKM KOHTAKTa IITamIa C
MOJIOCOM MOKeT OBITh HCHOJb30BaHA (PU3MUYECKass MOJIeTb pacupeeIeHHbIMU
napamMeTpamMu. DTOT MOAXOJ MPUBOAMUT K YCIOXKHEHHUIO 3a7adyd, KOTOpas, Mpexie
BCEr0, CBOJAMUTCS K IMOSIBICHUIO CIIEKTpa COOCTBEHHBIX 4YACTOT KojeOaHuil. OOBIUHO
TaKOW CIEKTP CJIOKHO YUECTh ISl peajbHbIX B3aMMOICUCTBYIOIIUX JCTalICH.

[IpencraBnennsie BeipakeHus: 1is 1, (28), (29) ucnosb3dyem Mpu COCTABICHUU
o epeHInaITbHOTO  ypaBHEHHs  MapaMeTPUUECKUX  KOJeOaHUMl  «TOHKOTO»
MOBEPXHOCTHOTO CJIOS TOJIOCHI BIIEPEAM JBIDKYIIETOCS ImTammna (WM POJIUKA)
OTHOCUTEIILHO TIOJIBFDKHOW CHCTEMBl KOOPAHWHAT, TIEPEMEIIAONICHCs] BIOJb
TOPU30HTAIBHON OCH C HAYaJIOM CUCTEMbI OTcYeTa «(O» € JTUHEUHOW CKOPOCTHIO
nepemMenieHus mrammna « V.

CocraBuM nuddepeHnranbHOe ypaBHEHHE KOJeOaHUW yCIOBHOM Oalkw,
nepeMeniaronieiics BMecTe C OomnopamMu OaJIKU-TIOJIOCKM KOHEYHOM JJIMHHBI [
(koTOpasi MOJUIEKUT OMNPEICICHUIO TMpPU PElIeHUH 3a/aud), HarpyXeHHOU

CXKAMAIOIIEH [EPEMEHHONM CWJIOW COIPOTUBIICHUS IIEPEMELICHUIO  «ILITaMIIa»
.
1. = TC(<§,§ ), npuueM Oanka-mojocka eme JAOMOJHUTENBHO OMUPAETCS Ha yNpyroe
Ea,
2

PeakTtuBHOC yCuimne OT YHIpyroro OCHOBAHHMA BHYTPCHHHUX CJIOCB pPOJIMKaA

OCHOBAHHE U3 BHYTPEHHUX CJIOEB C KOAPPHUIUEHTOM OTIopa [, = (pucyHok 3).

MIPONOPLUUOHAIBHO YIIPYTUM (BEPTUKAIBHBIM) IPOrHOaM OCHOBaHHUS MOJIOCHI.
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B ypaBHeHue mpoJoJIbHOrO0 M3ruda BBOJUM BEPTUKAIBHYIO pacHpe/leICHHYIO
Harpy3Ky B BHJI€ OTIIOpa YNPYTOro OCHOBaHHUSA, a TaKXE€ BBEJAEM HHEPIMOHHYIO
Harpy3Ky.

Torna ypaBHeHHE, ONMMCHIBAIONIEE MPOJAOIbHBIN U3rH0 OANKU-TIOJOCKU JITTMHOM

12, COCTABJICHHOC M3 YIINIOTHCHHBIX ITIOBEPXHOCTHBIX CJIOCB 6y,Z[CT HMCTHb BU ][

8 w o*w EO{1 O’w
EI (gg) Srwam—=0. (30)
C Y4YCTOM I'PaAaHNYHBIX U HAYAJIBbHBIX YCJIOBI/Iﬁ
82
w=——7>=0npu x=0; x=1,, 31)
ow(x,,0
W(x0,0) =, (3, %:o. (32)

3amMeTHM, 4YTO BEJIMYMHA [, 3aBUCUT OT TN€OMETPHUM CEUYEHUsl OaJKHU-TIOJIOCKH,
MOJYJIEW yIIPYTrOCTH £, £ M IOUIEKUT TATbHEUIIEMY ONIPEICIICHUIO.
B npuBenennsix Beipaxkenusx (30), (31), (32):

w(x,t) — MOTEPEUHBII MPOrud OATKU-TTOIOCKH MO AEHCTBUEM MPOIOIBHOTO YCUITUS

e
T.(6:€");

_ E .

o, =3 BT YUCJIO MOJYBOJIH OAJIKU-TIOJIOCKU Ha ydacTKe Oanku ajauHou « [11];

n
E,, E — COOTBETCTBEHHO MOJYJM YIPYTOCTH HAPYKHBIX W BHYTPEHHHX CIIOEB
ITOJIOCHI;

Xo — HEKOTOPOE 3HAYEHHE TIPOIOJIBHON KOOPAMHATHI X M3 uHTepBana 0 < x, </,;
£(t), £(f) — COOTBETCTBEHHO OTHOCHTENBHOE CMCIICHHME NCTANeH Mapbl IpH

KOJICOAHMSAX H CKOpPOCTDb 3TUX KOHC6aHHﬁ;

m, — IIOrOHHas Macca 0aJIKU-TIOJIOCKH TOJIHIPIHOﬁ h.

Ipeamonoxum, 4to GyHKIMs w(x,f) JOIMyCKaeT NPeJCTaBICHHE BUa
- . krx
,1)=> B, (t)sml—. (33)
k= 2

Torma mnocne noacraHoBku (33) B ypaBHeHue (30) MOIyduM COBOKYIHOCTH

muddepeHIanbHbIX YPaBHEHUH OTHON IEPEMEHHOU «1».
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k*r? E

2 4 4
a5, kx B+ @B, =0. (34)

-
— +En112—43k+7;(§,§) -

m,

Tak kak ypaBHeHusi (34) WIAEHTUYHBI TIPU JIOOBIX «k», TO B HX PEIICHUIX
JOCTATOYHO OTPAHUYMTHCS OAHUM OOIIMM pEIICHHUEM, TO03TOMY HHIEKC «k» B
JTanbHEHIIEM MOXKET OBITh OMyIIeH (WM TPOCTO TPHHAT PABHBIM EIUHUIIE).
PaccmoTpum Takke HEKOTOpble 0003HA4YCHUS (i, i, €2;) BBIIOJIHUM C HUMH
npeoOpa3oBaHus MPUMEHUTENBHO K (34) m B manpHeimeM OyneM paccMaTpUBaTh
uHAEKC k=1 1t rmaBHOM HOpMBI KOJIeOaHMIA.

C yuerom ckazaHHOro, peodpasyem (34) k Buay (c yuerom (28), (29))

2
B 1, + T (t)cos w,t
d—;‘+a)k2 1--2 1() =B, =0, (k=1,23,..). (35)
T,
k
, 1 (k2 - . . .
rne o, =—|——FE I+ f | — kBagpar k-Tol COOCTBEHHOW 4YacTOTBI KOJIECOaHHMH
my\ &

He3arpyKeHHON OaKH-TTOJI0CKU (12 x b x h), ecim k=1,2,3,...;
Ty — mOCTOSIHHAST COCTaBIISAIONIAs KacaTeILHOM CHIIBI,
2_2 n72
T*—k 7rEnI+ﬂll2
ko 2 2_2
A k'rm

— 3HaYeHUE KPUTHUYECKON KacaTelbHOW CHJIBI ISl (OPMBI

NOTEpU YCTOMYMBOCTU OAIKU-TIOJIOCKU C UHACKCOM «k»;

T) — TONOBMHA aMIUTATYAbl KoOJieOaHWW KacaTeNbHOW CHIIBI (MOXXET OBITh

MEePEMEHHON BEIMUMHON, HAMH TIPUHSTA KaK MEJIJICHHO U3MEHSIOMAsCS (PYHKITUS).
JIiist manpHEHINX TpeoOpa3oBaHmid BBEAEM 0003HAYCHUS:

Q) — yacToTa COOCTBEHHBIX KOJeOaHMi OaTKHU-TIOIOCKH, HATPYKEHHON MOCTOSTHHOM

COCTaBIISIIOIIECH KacaTelnbHOM cuibl 1) a7 (Gopmbl KoJeOaHUW C HHIEKCOM «h»
(k=1,2,3,...)

(36)

W — KoahpULeHT BO30YX)AEHUST HArPy3KH, KOTOPBINA ISl MHOTUX CUCTEM SIBJISIETCS
«MapIM» rapamerpom [10]
1

) (37)

Hy =

C ydeTom npuHATHIX 0003HaueHu# ypaBHeHHE (35) mpeobpaszyem K BUAY:
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d’B,
dt’

[Tpunumas k=1 6ynem numets (eciu T1=const)

+Q . (1-2u , cosmyt)B, =0. (38)

B"+Q7(1-2u coswyt)B =0. (39)

VYpaBuenue (39) sBusercs ypaBHeEHHEM Marbe, KOTOpPOE OIKMCHIBAET

MPOXOXKICHUE HAJIOKEHHBIX MapaMeTpPUYECKUX KoJieOaHuM Ha aedhOopMHUPOBAHHBIN
ITOBEPXHOCTHBIN CJIOU TTOJIOCHI.

B cinyuae, xorga kxacarenbHasi cujia U3MEHsETCS 1Mo Oosee oOlieMy 3aKoHY,

Hanpumep (28) unu (29), To T, MOXKHO 3anucaTh B BUJE:

T.=T,+T,0(1), (40)
27
rae @(t) — mepuoaudeckas GyHKIUS C MEePUOJOM —, TOT/Ia BMECTO ypaBHEHHS
a)O
(39) 6ynem umeTs:
B+ [1-2u®(t)]B,. (41)

VYpasuenue (41), B omimuue ot (39), 6osee obmiero Buma, KOTOPOE HA3BIBACTCS
ypaBHeHHEM Martbe-Xuia.

BBeaem B paccMoTpeHue BCIIOMOTaTeNbHbIe PYyHKIUU:

Qz(t):§22[1—2,u1 cosa)ol], (42)
07 (1) = [1-2u®,(1)]. (43)

OTMeTuM, 9TO B BBIPAXKEHUU JII YaCTOThI COOCTBEHHBIX KOJI€OaHMI OaKw,

COCTaBJICHHOM W3 YIUIOTHCHHBIX IMOBCPXHOCTHLBIX CJIOCB, Q2 BXOJUT COMHOXHNTCIICEM

4
o 2 T =
COOCTBEHHAst YaCTOTa HE3arpy>KEHHOM CHCTeMbl @ =—| —E I+ 3 |, KoTopas
m
0 2

00paTHONPOIOPIIMOHAIbHA IIOTOHHOM Macce OaIKH « 1, »
)
my = Hy > (44)
[TooTOMy m, MOKHO TPAKTOBaTh KaK MaJIblii IapaMeETP.
B cuiy Takoro mnpeincTtaBicHHs AaHHas KojeOaTelbHas CHCTEMA SBISACTCA
BBICOKOYACTOTHOM U @,” >> 1.

Kpome Toro, dynkiuu Q(t), Ql(t) OlpeZICNIEHbl HA CETMEHTe ¢ <{<{, U
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TpUX bl AU depeHIUpPYEeMbl B 3aJIaHHBIX MPEeax.

Torna nuddepennnanbHoe ypaBHeHue (41) nepenuiieM B BUE
B"(t)+0*(t)B=0. (45)
B Beipaskenu (45) BMecto O(¢) mMoxHO pacemarpusats O, (7).
[Tpu pemenuu (45) npeacTaBuM UCKOMYHO (DYHKITHIO B(t) B BHUJIE
B(t)=u,(t)V (1), (46)

rJie BcrioMoraTenbHast pyHkuus V, (t) MOJKET OBITh MPEJICTABIICHA B BUJIE

Vi(1)= exp{l]%Q(t)dt} (47)

ITocne noxcraHoBKH V) (t) B ypaBHeHUE (45) U BBIMOJHEHUS MPEeoOpa3oBaHUM ¢
yuetoM 4, —>0  mepexomum K  Iu(G(PEpEeHUUAIBHOMY  YPaBHEHUIO  C

pasaciAroIMMHUCA IICPCMCHHBIMUA

(o 12()
u, (t) =75 Q(t) u, (48)
KOTOPO€ AOIyCKACT YaCTHOEC PEIICHUE
1
i (t)= . (49)

Taxum  oOpasom, u,(7)V;(f) sBuseTCS aCHMNTOTHYECKH MPUOIMKEHHBIM
pemennem (45) cormacho [11], Torza MOXHO IIOKasaTb, YTO Ha CErMeHTE [f,,1, ]

CyILIECTBYET (hyHAaMEHTalIbHAas CUCTEMA pelieHni ypaBHeHUS (45)

Bl(t)zl Ql(t) +gl(t,,uo)]exp{ij‘Q(t)dt}

b

(50)

NN
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B ()= % +& (2, 14) cosz(t)dt + isian(t)dt

t

B (1) = %HZ(%)_ cos] Q(t)dt—isinj:Q(t)dt

Beipaxkenus (50) unu (51) npeacTtaBisoT co0oi GyHIaMEHTAIBHYIO CUCTEMY

peuienuii nuddepeHunaIbHOr0 ypaBHeHus (45).
Ucxons u3 npuBeaeHHbIX BeipakeHuil (50), (51) MOKHO onpeAenTh 3HaUCHHE

KOMILIEKCHBIX aMIUIUTYJ 1 B, (t) , B, (t)

B =max[ReB’ +1,B’ (52)

B =max|ReB,> +1,B, (53)

B npuBeAcHHBIX BBIPAXKCHUSIX & (t, yo); &, (t, ,uo) — IOKAa HEOHOpPEACICHHBIC

OECKOHEYHO MasIble (YHKIIMH MapaMeTPOB L4, {, KOTOPBIE TIPH YCTPEMJIEHUH L, —> 0
oGecnednBatoT TouHoe peurenne (45) B Buze (50), (51), kak dyskuuit B, (1), B, (7).

[Tonyuennsie pemenust (50), (51) sBusroTcs GyHIAMEHTAIBHOW CHUCTEMOM
peuieHus ypaBHeHus (45). BMmecte ¢ TeM, NOJIydeHHbIE PEIIEHUS HE BBIPAKAOTCS
yepe3  dJeMeHTapHble  (YHKIMH, WCIOJB30BAHWE OTHX peIIeHWH  Oyner
OTrpaHUYECHHBIM.

[IpeacraBnenHas  Oanka-mojiocka B o0iactTd  moj  mTammoMm  (Ipu
BO3HMKHOBEHHUH B 3TOI 30HE (PUKIMOHHBIX KOJIEOAHUI) U BIIEPEAH IITaMIIa, MOXKET
OBITH YI10100JI€Ha CTEPKHIO C MPOJIOJILHON CBSI3bIO0 B MECTE Hayasa B3auMOIEHCTBUS
mTammna ¢ Mojocod. DTa ynpyrasi CBA3b MPOSIBISETCS 3a CUET PACTSDKEHHS ydacTKa

KOHTaKTa I0J INTAMIIOM C >KECTKOCTBIO ¢, = E F (mpoponbHas >kecTkocTs) [10].

bynem monaraTh, 4TO MAOMOJIHUTEIbHAS NPOAOJIbHAA CHJIA MPONOPLHOHATIBHA
IIPOJIOJILHOMY CMEIIEHUI0 OAIKU-TIOJIOCKH U

AT =cu, (54)
r7ie ¢ — IPOJI0JIbHAS )KECTKOCTh 0aJIKU-TIOJIOCKH;
E, —Moynp ynpyrocTu OBEpXHOCTHBIX CJIOEB;

U — IpoaJOJbHOC CMCUHICHHUC IMOABHXHOI'O KOHIIA 6aJ'IKI/I-HOJIOCKI/I, PUCYHOK 5, TOYKa
A.
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B
Y

Y

L— AL

A TC EnF

D ——

PucyHok 5 — I'nnorernyeckasi 0aj1ka Ha yIpyroMm OCHOBaHMH € y4€TOM

MPOA0JbLHOM xKeCTKOCTU E, F

C yuyeTroM JONOJHUTENBHOW NPOAOABHON cuiabl AT, B BBIPOKEHHH I

TPUTOHOMETpHUEeCKoro psaa (33) usMeHHUTCs BpeMeHHas (QyHKuusa B, (t) Torna

muddepennmanbHoe ypasHenue (35) st onpeaeneHust QyHKIuu B, (t) MPUMET BUJ:

" T, +T(¢t t+AT

B + 2| 1- Tt Til)cos e, B, =0. (55)
T,

To ectp nuddepennmanbuoe ypaBHeHnue (55) ornuuaercs ot ypaBHeHus (33)

HaJIMYMEM HEKOTOPOTO CJIaraeMoro (B 4aCTHOCTH HEJIMHEWHOTO) y/(Bk)

B +a)k2£1— 2 +T1(;2C°S‘"°t JBk +y(B,)=0 (56)
k
WIH
B/ +w.(1-2p,cos o, ) B, +y (B,)=0. (57)

Jlns ydeta cMeIleHHS TOABMXKHOM TOYKM mepea ImramnoM B cuiay (54)
oOpaTuMcs K BEIMYMHE YKOPOUCHUS OAIKH-TIOJIOCKU

! l owY’ 14 awY
u:l—jcosgods:Z—j 1—(—) dsz—j(—) ds+..., (58)
5 0 Os 24\ Os

I7I€ ¢ — Yroj, KOTOpbIA COCTaBJsIET KacaTelibHas K M30THYTOW ¢opme Oalku C
MPOJIOJIbHON OCBIO;

w= w(s,t) — nporu® OAJIKHU-TOJIOCKH B HEKOTOPOU MPOU3BOJIBHON €€ TOYKE IO JIyre

s (MOKHO paccMaTpuBaTh KaKk 0€CKOHEUHBIN PsiJl)

w(s,t)=B, (t)sin?;
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[ — nnvuHa OaNKU-TIONOCKH, TMOJIBEPKEHHOM AedopMmaliuv, B 30HE OIEpeKaromieit

mramin [13]
[=1, :2,417r‘3/4E”[ ;
E
w(Bk) — B o0meM ciy4ae HEKOTOpas HeNMWHeWHas QYHKIUS MepeMenieHus

CcBOOOJHOTO KOHIIA OATKU-TIOJIOCKH, KOTOPYI0 MOXKHO IOJTYYHUTb, €CIIU MOJOXKHUThH B

BbIpaxeHuu (56) st By=const u IPUPaBHSITH HYJIIO BpEMs, TOT/Aa

T 1
[I_T_O]Bk +FW(B,C):O (59)
Kp k

OKoHYaTENbHO BBIPAXKEHHE JIJIS I//(Bk) npu k=1 MOXHO 3amucaTh B BUJIE

’w’c
w(B)=—"-LB’=yB’(t). (60)
(B)="7+8 =n8'()

Ecnu BBecTH 0003HaUEHUE

e} ro’ £ 61)

- *c - * n
AT T

TO JU(PepeHIaIbHOe YpaBHEHUE Il ONpeAeIeHus B, (t) IpUMET BUJL:

" 2 3
B+’ (1-2u,cosmyt)B +y,B’ =0 (62)
[IpeacraBnenHoe ypaBHeHue (62) MCHOJIB3yeM MpPU ONPEIEICHUU aMILIUTY/IbI
r1aBHOM  Qopmbl  KosieOaHMN TpU  JICUCTBUM  MapaMeTPUUYECKOW  HarpysKu

1,+T, (t)cos @,t . OrpaHUYMMCs B PELICHUN NIEPBBIM IPUOIHKEHUEM

B/(t)=aq, sinw—ot+b1 cos 2. (63)
2 2
Ecnu noacraButh «psia» (63) B ypaBHeHue (62), TO OITydYuM
_ e
Qz(lﬂlo)—TO a,— b+ D, (a,b,) (64)
_ 2
Q2(1_/¢0)—T° b +eob+y, (a.b) (65)

B pe3ybTare HOJCTAHOBKYU C YUYETOM 0003HAYEHHUs aMILIUTYabl B~ =a’ + b’

*2 *2
w(B,B',B")= BT(371a - gLa)Ob)sin%Ot + BT(3)/1b + 5La)0a)cosa)7°t . (66)
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.yt w,t
Torna xosddunmeHTsl TpPH  QYHKIHIX smT; cos ES OTIPEICTISIOT

kod(ppunreHThl paznoxenus B psag Oypbe 1 k=1

*2

B
di(al,b]):T(?s;/la—gLa)ob) (67)
B”
‘//(alabl):T(371b+‘9La)oa) (68)
B mpuBeneHHsix BblpaxkeHusx (66), (67), (68) &, — npencraBuaser co0oil

KO3 DUIIMEHT HENMHEWMHOro 3aTyXaHusl MpH KOJIeOaHUSX, KOTOPHIA MPaKTUYECKU
OMPEeEIUTh 3aTPYIHUTEIBHO.

Ecnu npeacraButh ypaBHeHue (57) ¢ yueroM Buaa GyHKIIMU w(Bl), TO Oyzem

UMEThH
B"+ w7 (1-2p,cosmt)B +y,B’ =0. (69)
2
JlonoIHUTENNBPHO BBeAEM OOO3HAUCHHS 71 :&; A :Lg; A, = 8, . Tornma
20 Q 20

UCIOJIb3Ys BeIpaxkeHusd (64), (65) ¢ yuerom (67), (68) u nogpasymesas IO €; &, —

COOTBETCTBEHHO JIMHEHWHBIE U HEJIMHEHHBIC 3aTyXaHUsl B CHCTEME, MOXHO JIJIsl Clydas
HEJIMHEHMHOM YNPYrocTH MO ypaBHEHHUIO (69) BBIYUCIATH 3HAUYECHUS] AMIUIUTY/IbI

KOJIe0aHUM COTJIACHO BBIPAKEHUIO:

g 20
Bn

['paduk, KOTOpBIM MOXKHO MOCTPOUTH MO BhIpakeHHIO (70) Kak (QYHKIHIO

(70)

4acTOTBl, UMEET JBE BE€TBU — oaHa 1A n B npepenax 0,8<n<1,2 spisgercd
YCTOMYMBOW KPUBOM, €CJIH € n=>1,2 TO KpUBask aMIUIUTY [ SIBJISIETCS HEYCTOMYNBOM.
JIns HENMHEWHOW YNPYTOCTH XAPAKTEPHBIM SBIIETCS HAKJIOH DPE30HAHCHBIX
KPUBBIX B CTOPOHY OOJBIIMX BO3MyIIatomux 4actoT. [lo ¢popmyne (70) Beruucisem
aMIUIUTYAbl  1€(POpPMAIIMOHHBIX ~MHUKPOHEPOBHOCTEH, KOTOpBIE MOTYT OBITh
CONIOCTaBUMBI C €CTECTBEHHBIMH MHUKPOHEPOBHOCTSMHM JIETAJIEW TIOCIE X
MEXaHUYECKOM 00pabOTKH pe3aHHueM, HAaBJICHHEM WM HUIM(POBAHHEM. AJITOPUTM
BBIUMCJICHUST ~ aMIUIUTYA  Je()OpPMALlMOHHBIX ~ MHUKPOHEPOBHOCTEH  IO3BOJISIET

CIIPOTHO3UPOBATb BO3HUKHOBCHHC MHKpOHCpOBHOCTGfI, a TaKKC BO3MOXKHOCTb HX
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pa3pylIeHHsT IPU BO3HUKHOBEHMM HEYCTOMYMBBIX JHWHAMHYECKMX COCTOSHUH,
KOTOpPBIE ITPOJUKTOBaHbI BO30YKIEHUEM (PPUKIIMOHHBIX KosieOaHuil B 001acTh nepen
IITAMIIOM.

PaccmaTpuBasi BBIYMCIIEHHME aMIUIMTYJl yCTaHOBUBIIMXCSA KojeOaHUM Oanku-
IIOJIOCKA TOJ JEHCTBUEM NapaMETPUUYECKONM HArpy3Kd, Ba)KHBIM SIBISIETCS y4YeT
HEYCTOMYMBON BETBM KPUBOM aMIUIMTYJ KaK (PYHKIMHM 4acTOTbl BO30YXIEHUS NIpU
n>1,2, ciaenyeT UMETh BBHUIY TOT (akT, UYTO MPOSIBISIIOIIMNCA MapaMeTPUUECKHI
PE30HAHC peanu3yercss B BUJIE HAKONMBIIMXCS 0YaroB UICNYLICHWS WIIU
TPEIIMHOBATOCTH, KOTOPbIE HAKJIAJBIBAIOTCS HA OCTATOYHBIE Je(POpMAIlMOHHBIC
BOJIHBI HAPY’KHBIX ITOBEPXHOCTEMN.

Oo6pamasce k ¢opmyine (70), memaeM BBIBOJI O TOM, YTO JJIS OLICHKH BIIUSHHUS
CWIOBBIX M (PU3MUYECKUX MapamMeTpoB (opmyiay yaoOHO IpeoOpa3oBaTh C yuyETOM

3HaYeHuM kodpbunmreHTon: QQ, y, n, L, A, AL

) ,7Tl*_T()3/4En1 2 —
= £ e Ane (71)
J0.3zJEF  |4(T, -T,) 4(T1*—To)2 L(z* . E\|E

—| = — 13—

m\ I* " 2 )\4E I

Takum oOpazom, ammuTyga JedOpMallMOHHOM BOJHBI TPU  CBSI3aHHBIX
(PUKIIMOHHBIX W MapaMEeTPUYECKUX KojeOaHusX (B YyCIOBHSAX OJM3KUX K
NapaMeTpUueCKOMy PE30HAHCY) NPONOPIUOHATBFHA KOPHIO KBaJpaTHOMY U3
Pa3sHOCTH KPUTUYECKOTO YCHIUS 1), TOCTOSHHOW COCTABISIONIEH KPUTHYECKOM
Harpy3ku 7o ©U MaccoBoMy Kod(uuMeHTy fi, a Takke (UINYECKUM H
T€OMETPUYECKUM TMapaMeTpaM Oanku-nojiocku E,, E, mo, b, h, [ (l,). Ilpudaem
KO3 (UIIMEHTHl 3aTyXaHHsT MOXKHO TpPaKTOBaTh KakK Majble MapameTpel (& &),
KOTOPBIE XapaKTEpU3yIOT KaK BHEIIHEE TaK U BHyTPEHHEE TPEHUE MaTepHasa Oanku-
MOJIOCKHU (WM Matepuana mramia). OJHaKO MPU MOBBIIIEHUHA PabOYnX TeMIIepaTyp
B 30HE KOHTaKTa KO3(PQPUIMEHTHI & & MOTYT CYIIECTBEHHO BO3pacTaTh U TOT/A

OyZeT HelpaBOMEPHO CYUTATh KOA((OUIIMEHTHI 3aTyXaHUs MaJIbIMU TapaMeTPaMHU.
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Ecim  aGctparumpoBarbcsi  OT  CaMOBO30YXKJAIOIIUXCA  (PPUKIUOHHBIX
aBTOKOJIEOAHUM M BBI3BAHHBIX UMHU IMapaMETPUUYECKUMHU KOJICOAHUSIMU B 30HE MO
MITAMIIOM M TEpe]l ITaMIOM, TO Y4YacTOK OaJIKM-TOJOCKW MOJ IITaMIioM Oyjaer
UCTIBITHIBATh  TOJBKO  pAcCTSHKEHWE, a Y4YyacTOK TIepen  IuTtamrnoM  Oyzer
neopMHUPOBATHCS TIO0 MEPUOAUYECKON KPUBOM, OJM3KOW K CHHYCOMJIE, KOTOPYIO
MOKHO TPaKTOBaTh KakK OETyIly0 BOJHY JJIUHOMN [, MepeMenaroyocs ¢ JUHEHHOM
CKOpOCTBIO V).

[Tocne onpeneneHus IMHBI CKATOTO ydacTka Oanku (/=I,), 9uciia moJyBOJIH Ha
CKATOM y4YacTKe, MOTEPSABIIEM MPOAOJIbHYIO YyCcTOWuuBOCTH Ak [13], BO3HUKaeT
BOIIPOC OMpEJCNCHUs] BBICOTHI JeopManmoHHBIX HepoBHOCTEeH. Kak Obuto
YCTaHOBJICHO (PUCYHOK 3), y4aCTOK MOJI IIITAMIIOM /;, HAXOJIUTCS B 30HE PACTSIKEHUS,
a y4yactok [, — B 30He cxarus. [Ipeanonoxkum, 4to Oajika-mojgocka 3ajaHa B BHJE
CTEp’KHSI C IIAPHUPHBIMU OINOpPaMH, B MOJBMXKHOM CHCTEME KOOpAMHAT. Tak Kak
CIUIOLITHOCTh 3THUX AJIEMEHTOB IMOBEPXHOCTHBIX CJIOEB HE HAPYILIAETCSl B OOJIBIIMHCTBE
NPAKTUYECKUX CIIy4aeB, TO Y/UIMHEHHE ydacTka moj ImrammnoM A/, OylIer paBHO
YKOpPOYECHHIO y4yacTka mnepena mramnoMm Al (Al=AL). Ilpeanonoxum, 4To MpoeKIus

CKaTOro ydvacTka OaJIKu-TIOJIOCKU [, ykopoTwinach Ha jiuHe Alj. CrenoBaTenbHO

JUTMHA TIPOEKIMU AYTHU [ Ha TOPU30HTAIBHYIO OCh OyJeT paBHa [,—Al}, ipu 3TOM cam
y4acToOK Oanku [, M30THETCS] 0 HEKOTOPOM MEPUOIUYECKON KPUBOW C aMIUIMTYIOU
BOJIHBI Jehopmaiuu maxB. EcTecTBEHHO MPEeAnoioKUTh, YTO COTJIACHO MPUHSTOrO

OIMpaHUs KOHLIOB OaJKK 3Ta KpUBasi MOXKET ObITh IPE/ICTABICHA CHUHYCOUIOM
. kmx
w, (x) =max B, smT . (72)

3ametum, 4To /=/, — 3TO IIMHA BOJHBI AePOpMaIK ydacTKa Mepes MITaMIIOM:
k=2,41 (mpuHMMaeM k=2,5) — KOJWYECTBO TOJIyBOJH ae(opManuyd ydacTKa IMepen
HITaMIIOM.

Hcxoas u3 nedopmanMoOHHBIX 3aBHCHUMOCTEH il ydacTKa Mepel] IITaMIIOM

3aIUIIEeM BBIPAXKECHUS IS IpUpateHus Al

7 dw)’ 7 dwY’ 1% aw
Al =AlL = | 1+(—j dx—dx |= [ 1+(—Wj -1 z—j(—J dx. (73)
0 dx 0 dx 2\ dx

C yuetoM BuJia QyHKIMH w(x) 3anuileM
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b 2 2_2h
All—lj. Bkzkf szkﬁxdx:mBkzkz Ic 2—kﬂxdx:
[ [
0 0
kKr? (1 [
=mB,’ —+ sin2kr |. 74
£ o1 (2 4k’ 7 j 74)
Ecnu k=2,5 (tounee k=2,41), 10 sin57z =0 u
k*r?
Al = mB,”. 75
T (75)
C npyroii cTtopoHsl, cornacHo [13] aist pacTsiHyTOro y4yacTka /)
T1
Al =—<L. 76
oy (76)
[TpupaBuuBas (75) u (76) nomyuum
2 Tl
mB’=-— |2 77
“ kz\ Eh 77

CnenoBaTenbHO, BbICOTA HauOOJNbIIEH AeHOPMALMOHHON MHUKPOHEPOBHOCTH
IPSIMOTIPONIOPLIMOHATIBHA CPETHEMY T€OMETPUUECKOMY 3HAYEHUIO JUTMH YYacTKOB /|,
[, ¥ TMPAMONPONOPIIMOHANIbHA KOPHIO KBaJpaTHOMY M3 OTHOIICHHS KacaTeJbHOIO
ycwiust T, K TOJNIIMHE A 1711 OTHOTO U TOTO K€ MaTepuaia 0amKu-1oJI0CKH.

PaccmoTtpum BO3MO>KHOCTb paspyLIeHHUs MOBEPXHOCTHBIX CJI0€B
B3aMMOJEHCTBYIOIIUX JIE€TAJIEH MOJ BIUIHUEM KAacaTEIbHbIX U HOPMAJIbHBIX YCHUIIHM
(T., G). Ana nnuTenbHOM 3KCIUTyaTalluM 3TUX JETaled KacaTelbHOe ycuiue 1, He
JIOJKHO TIPEBBIILIATH KPUTHUECKYIO CUITy T BEPXHETO CJIOS IOIYyIPOCTPAHCTBA

I.<T. (78)

[ToaTOMy TOHKHIM TOBEPXHOCTHBIM CJIOM B3aMMOJECHUCTBYIOIIMX JI€TAJEH
noiydyaer ympyrue (obpatumbie) naedopmanuu, KOTOpbIE HMCUE3AIOT IOCHe
npekpamenuss naeicteus  Harpy3ok (7., G). Bpixog H3 CTpos TOHKOIO
IIOBEPXHOCTHOTO  CJIOA  HACTyHmaeT TOJBKO B  pe3yJbTaTe€  yCTAJIOCTHOIO
MOBEPXHOCTHOTO PAa3pyLUEHUsI HAPY’KHBIX CIIOEB IMOJYIPOCTPAHCTBA (B OCHOBHOM
XPYNKOTo paspyuieHusi). [Ipu 3ToM 3KBUBaJEHTHOE MEPEMEHHOE HAIPSKEHHUE O, HE

JOJDKHO IPEBBINIATE IIPEJiesia BBIHOCIMBOCTH MaTepualia AeTalu o-;
o,f0,, (79)

rue o, =0, +y, ,0, —SKBHBAJICHTHOE IEPEMEHHOE HANPSKECHNUE;
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o, — AMILIUTYAHOC 3HAYCHUC HepeMeHHOﬁ JaCTHU HAIIPSAXKCHUS LIUKIIA,

o, — CPCAHCC 3HAYCHUC HAIIPAKCHUA TUKJIA,

W, — KO3 PUIMEHT BIUSHUSA NOCTOSHHBIX HAIPSDKECHUIN IS JIETau.

[Ipu BbIMOMHEeHUMM ycioBug (79) 4KMCIO IMKIOB HarpyXeHus Oyaer
3HaYMTENBHBIM (TTopsaka 10® muKiIoB HarpyxeHus u Gonee).

Takum 00pa3om, JUIsi 3TOro ciayyas pacyeT Ha M3HOC CBOAMTCS K pacuery Ha
YCTAJIOCTh  YNPYTUX  JAeQOpPMAlMOHHBIX  MHUKPOHEPOBHOCTEH, Yy  KOTOPBIX
omnpenensieTcs JUIMHA YHpYyrod aedopMallMiOHHOM BOJHBI, aMIUIMTyAa (BBICOTA)
nedOpMaIiOHHONW BOJIHBI, TEPUOJ BPEMEHH B TEYEHUU KOTOPOTO Pa3BUBACTCA
0a30BOE UYHCIIO TIMKJIOB HAarpyXeHHs TIOBEPXHOCTHBIX cyoeB. Ilpu aToMm,
BO3HUKAIOIIME MHUKPOHEPOBHOCTH, IIOCIE IPEKPAlICHHUs] BO3ACHUCTBUS CHIIBL 1,
BO3BpallaeTcd B HCXOJHOE (HeACPOPMHUPOBAHHOE) COCTOSHHME, Kak 3a CYer
MPOSIBJICHUS] YIIPYTUX CBOMCTB MOBEPXHOCTHBIX CJIOEB (B Mpeenax 3akoHa ['yka), Tak
U 3a CYET BBINOJAXKMWBAHUSA OCTABIIMXCA MHUKPOHEPOBHOCTEH, B MEPUOL
IPOXOXKIAEHUS 10 HUM ILLITaMIa.

Hlanee paccMoTpuM citydait, korga aerictByroniue ycunus (7., G) TakoBbI, YTO

B3 o (V) w
T,2T,, ¥ TOHKMA IOBEPXHOCTHBIH CIIOW MEPE] LITAMIIOM TEPseT MPOAOJIBHYIO

YCTOWYMBOCTD, U IIPU 3TOM IMOJIy4aeT Heynpyrue aedopmanuu (To ecTh AePopMaliu
IIOBEPXHOCTHBIX ~ CJIOEB  CTAHOBATCA  OcTarouHbiMu). Ilocime  moBTOpHOrO
MPOXOXKACHUS IITaMNa Mo Je(OpMalMOHHBIM BBICTYIIaM, UX BEPUIMHBI MOTYT OBITbH
YaCTUYHO WJIM TOJIHOCTBIO CPE3aHbl — MMEET MECTO IUIAaCTUYHOE pa3pylIeHue
Marepuaia JeTaliei.

[Ipy TakoM xapakTepe HarpyK€HUs JOEeTalIM B3aWUMOJCUCTBYIOLIEH Maphbl
NOJIy4aT MHTEHCUBHBIN U3HOC.

OOparumMcst K pacueTHOMY ClIydaro, KOTJla paBHOJAEHCTBYytomIee ycunue 7., mpu
HaJIMYUM KayeCTBEHHOM CMa3kd, B KOMOMHAIIMM C aHTUPPUKIMOHHBIMU
MaTepHallaMHi TaKOBO, 4TO Jedopmaliuu OT ACHCTBUS NPOAOIBHOTO ycuus 1, OyayT
3HAYUTEJIbHO MEHEE OLIyTUMbI YeM MpOTruObl OajKu moj JercTBueM Beca mramna G.
Otu nedopmanmu UMEIOT BUA Oerymiei BOJIHBI 1O Oajke Ha yNpyroM OCHOBAHHH,
KOTOpasi IpU B3aWMOJICUCTBUU JETalell HOCUT IIUKIMYECKUN XapakTep (BOJHA) U B

cIydyae NPOXOXKIEHHs AeTalaMu 0a30BOro umcia ukios (Hanpumep 10° u Gonee)
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OPOUCXOJUT YCTAIOCTHOE PAa3pYyLICHUE MOBEPXHOCTHBIX CIIOEB MOJ BO3ACHCTBHEM
Beca mramna G.

Takol BHJ YCTAJIOCTHBIX Pa3pylUICHUHA JETale BO3MOXEH, OJHAKO OH

IMPOUCXOOUT IIpHU 6OJ'II)IIICM YUCJIC IUKIIOB HAIPY’KCHHA, UCM I IICPBOTO Clydast
*
(npu T, <T,,).

PaccmoTpenHbie pe3ynbTaThl (711 TPEX PACUYCTHBIX CIy4aeB) ObLIM TOTYYCHBI
0e3 ydera CKOPOCTH B3aMMHOTO TMEPEMEIICHUS JeTaliel, HA4Ye B KBa3UCTATHIECCKOM
MMOCTAHOBKE, MPU OSTOM (PAKTUYECKH B3aMMHOE TIEPEMEIICHUE JeTalel MOXKET
MIPOUCXONTH TPU PA3IWYHBIX JIMHEHHBIX CKOPOCTSX, YTO CYMIECTBEHHO BIUSET HA
nporu® Oanku-mojiocku. B pabore [13] ObUIM HCMOJMB30BaHBI  PE3YJIbTATHI
uccienopannii B.JI. bunepmana, B KOTOPBIX MPOCIEKHUBACTCS BIHUSHHE CKOPOCTU
nepeMenieHrs MOABIKHON netanu (mrammna) V mo Oanke-ToJocKe Ha YIPYroM

OCHOBaHHH, ¢ KOA(PPUIIUEHTOM OTIIOpa

Ea, E [E

A= 2,

(80)

Tak kak B mpenCTaBICHHBIX HAMH PACUETHBIX CIy4asX MMEET MecTo Oeryias
BOJIHA (B HEMOJBMXHOW CHCTEME KOOPJAMHAT), TO TMpPH pacyeTe KOHTAKTHOM
BBIHOCJIMBOCTH TOBEPXHOCTHBIX CJIOEB OaJOK Ha YIMPYroM OCHOBAaHUU HEOOXOIUMO
YUUTBHIBaTh KOA()(PUIIMEHT TUHAMUYHOCTH Oy, KOTOPBIM MO aHAJIOTHH ¢ paboToil [14]

MOKHO OTIPEIeTUTh 1o (hopmyie

1 1
5, = % _ . (81)
1—— "o

2JBEI

Kak cnenyer u3 ¢opmynsl (81), ¢ yBenuueHueM ckopoctu V' ko3dduineHt
JUHAMUYHOCTH Oy BO3pacTaeT U MNpH AOCTHKEHHIO CKOPOCTbIO 3HaueHus V=V,
kodddurment o, gocturaeT OECKOHEYHO Oosbmioro 3HaueHus. [lpu  sTom

KpUTHYECKasi CKOpOCTh V, Oyner paBHa

(82)

rae m, OyleM TpakTOBaTh KaK IOTOHHYK) MaccCy OalIKM-NIOJOCKM Ha YIpPyTroM
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OCHOBAHHMH.

Taxum O6p3,30M, Ha OCHOBAHHH BBIIIOJTHCHHBIX I/ICCJICIIOBaHI/Iﬁ MNpUXoJuM K
3aKJIIOYCHHUIO, YTO IJIA C(I)OpMYHHpOBaHHOﬁ 3aa4U 3alaHHBIC YCUIINA (BCC mTamMiia
G, cua COMPOTHUBIICHUS TIEPEMEIICHUIO ITaMIia 1,), HalpsHKEHUS U aegopManuy B
TUIIOTETUYECKOHN 6aHKC, BbICOTAa I[C(I)OpMaHI/IOHHBIX MHKpOHepOBHOCTCﬁ, d TaKKE UX
YCTAJTOCTHOC pa3pyUICHNUC CBA3aHbI CO CKOPOCTBIO B3AMMHOI'O ITCPCMCIICHUA ,IICTaHCﬁ

(W11 CKOPOCTBIO IEPEMEILICHHUS ITamIia V).

BoIBOABI

1. B pabGore ycTaHOBIEHO, 4YTO TpH JIFOOOM XapakTepe B3aWMMOJCHCTBUS
MOJABWKHBIX JIETAJIE HACTYMAaeT COCTOSIHUE MPOXOXKICHUSI TMepell IITaMIIOM
MOJBMIKHOM BOJIHBI, KOTOpas MNPUBOAUT K paspylieHuro AehOpMallUOHHBIX U
r€OMETPUYECKMX  MHUKPOHEPOBHOCTEM B  3aBUCMMOCTH  OT  COOTHOIICHHS
NEUCTBYIOIUX BEPTUKAIBLHONW W KacaTeJIbHOW HAarpy3oK Uil OIpPEACTICHHOTO
KOJMYECTBA IIUKJIOB HArpy>XeHUsS MHKPOHEPOBHOCTEM  B3aWMOJICHCTBYIOUINX
JeTajien.

2. BbIgBICHBI pacyeTHbIC CiIydyad pa3pylICHHS ITOBEPXHOCTHBIX CJIOEB
B3aMMO/ICUCTBYIOIIUX JETaleil MO BIMSHUEM KacaTelbHbIX U HOPMAJIbHBIX yCUIUHN
(T., G). Hnsa obecreueHus NPOJAODKUTEIBHON OSKCIUTyaTallud »d3THUX JIeTajeH,
KacarenbHble ycunus T, HE JOJDKHBI MPEBBINIATH KPUTUYECKYHO cuiy Ty, s
BEPXHEro MoaynpoctpaHcTBa. [Ipyu 3ToOM HapylleHUE 1EeIOCTHOCTA MOBEPXHOCTHBIX
CJIO€B HACTYMNAET TOJBKO B PE3YJIbTATE YCTAIOCTHOIO Pa3pylI€HUs HAPY>KHBIX CJIOEB

MOJIYIIPOCTPAHCTBA. B 3TOM cilydae SKBMBAJICHTHOE HOPMAJIbHOE HAIIPSKEHUE O, HE
JIOJKHO MPEBBILIATH MPe/iesia BBIHOCIMBOCTH MaTepualla o, a TAKXKe YUCIIO LIUKIIOB
HarpyKeHHs1 OyIEeT 3HAUUTENbHBIM, nopsaaka 10° nukios u Gornee.

3. OnpenenieH pacyeTHbIA cllydail, Korja JCHCTBYIOIIME YCHIJIUSI TaKOBbI, YTO

Ir.2T Kp*, W TOHKAW MOBEPXHOCTHBIM CJIOW MEPE] IITAMIIOM TEPSAET MPOJOJbHYIO

YCTOWYMBOCTD, B PE3yJbTaTe YEro MOJIydaeT OCTaTOYHBIE HEynmpyrue nedopmaruu.
[Ipu mocnenytomeM MPOXOXKIEHUH IITaMIa Mo JedOpMAaIlMOHHBIM BBICTYyIaM HUX
BEpPIIMHBI MOTYT OBITh YAaCTUYHO WU TMOJHOCTBIO cpe3aHbl. B ciywyae Takoro
XapakTepa B3aUMOJCHUCTBUS JETAIIM Iapbl IOJIyYalOT WHTECHCUBHBIM HW3HOC W

I[ﬂJIBHCﬁIHCC YCTAJIOCTHOC pA3pYIICHHUC I 3HAYUTCIIBHO MCHBIICIO YHCJIda TUKJIOB
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Harpy>xXCcHus 5JICMCHTOB I1aphbI.

4. YCTaHOBJIEH pacyeTHBIM Cilydail, KOrja JCHCTBYIOIIEE KacaTeIbHOE YCUIIUE

T <T Kp* U nipoJiosibHbIE ehopmanuu oT 7. OyAyT 3HAUUTENIbHO MEHbIIIE Oy THUMBI,

YeM MONepeyHbIe MPOruobl OANKU 1Moj NeHcTBUEM Beca mramia G. Otu aedopmanuu
MMEIOT BUJ OeryIiei BOJIHBI O OaJike Ha YIPYroM OCHOBAHUHU U HOCAT UKIUYECKHIA
xapaktep. llpu nocTHXEeHMH B3aWMOACHUCTBYIOIIMMH JAETaIsIMU 0a30BOr0 YHUCIA
ukiioB (10%) u Gosee HACTymaeT yCTalOCTHOE pa3pylIEHHE MOBEPXHOCTHBIX CIOEB

(meraneit). Takodl BHJI YCTaJOCTHOIO pa3pylIeHHs JAeTalied BO3MOXEH NpH

HACTYIUIEHUH OOJIBIIETO YMCJIa HUKJIOB Harpy>keHus 4eM npu 1, < 7T Kp* (To ecTh mus

1 cityyasi, BBIBOJ 2).

5. B pabote nmokazaHo, 4YTO C YBEJIMUCHHEM CKOPOCTH B3aUMOJICHCTBUS JIeTAJICH
CYLIECTBEHHO BO3pPACTAIOT JKBHBAJEHTHBIE HANPSIKEHUS, KOTOPbIE MOXKHO
OTKOPPEKTUPOBATH C UCIIOJIb30BaHUEM KOdh(PHUIIEHTa TMHAMHUYHOCTH.

Kpome Toro, B paboTe mokazaHo, 4TO TpemjiaracMasi METOJMKa MOXKET OBITh
PEKOMEH/IOBaHA K MPUMEHECHUIO, KaK MPU ONUCHIBAHUM TPEHUSI CKOJIbKEHUS, TaK U

TPCHUSA KaUCHMUA.
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KAPITEL 2/ CHAPTER 2*
THE METHODOLOGY OF BUILDING THE COGNITIVE MODEL OF
CRITICAL INFRASTRUCTURE’S SECURITY

DOI: 10.30890/2709-2313.2022-11-01-009

Beryn

Huni, 3 HemuHydwicTIO BeAeHHS IHQOpMAIIiHMX BIiiiH, BCE YacTille
MIPOSIBJISIIOTBCS.  aCTIEKTH Oe3meku B yCiX cdepax comiymy: Bim MOOYTOBUX [0
HayKOBO-BUPOOHMUYUX. [Ipy 1IbOMY 3HAUYyNIICTh OI[IHIOBAHHS CTaHy Oe3meku Oy/b-
SKUX Cy4aCHHUX O0'€KTiB, mepeayciM KpUTHUHO-BaxJIMBUX 00'ekTiB (KBO), nusa
Jep>KaBy 1 CyCHiIbCTBA 3 iX iH(popMamiiHuMK 1HGPACTPYKTypaMu 10 3a0€3MEUCHHIO
MOBHOTH 1 JIOCTOBIPHOCTI 3ajisiHOI iH(dOpMalii 3aBxkau OyJjia akTyaibHa, a HUHI —
Bkpail motpiOHa. Came TOoMy HaOyBae Ie OUIBIIOI aKTyaJIbHOCTI TEHJCHINS IIO0
CTBOPEHHIO 1 BJIOCKOHAJICHHIO METOJIB 1 THCTPYMEHTAJIbHUX 3aC001B, CIIPSIMOBAHUX
HAa YCYHEHHSI KOHKPETHUX IMi3HABAIbHUX, IOPUANYHO-TIPABOBUX 1 TEXHIYHUX MPOOIIEM

3 6e3MeKOoro 1 3aXUCTOM 00'e€kTiB KpUTHYHOI 1H(pacTpykTypu (OKI).

2.1. CyyacHuii cTaH 3aKkoHOAaB401 0a3u no 3axucty Ta O6e3neni OKI Ykpainn

OcTtaHHE MIATBEPKYETHCS HA 3aKOHOAaBYOMY piBHI YKpainu [1-3]. 3okpema,
npioputeTamu 3abe3neuenns kioepoesneku (Kb) e [1, m.5]:

— «yOe3nedyeHHs1 KiOeprpocTopy 3aJisi 3aXUCTy CYBEpPEHITETY JEp>KaBU Ta
PO3BUTKY CYCHIJIbCTBA;

— 3axuCT IpaB, CBOOOJ 1 3aKOHHUX IHTEpPECIB TpPOMaJasH YKpaiHu Yy
KibeprpocTopi;

— €BpOIICHUCHKA 1 €BpOATIaHTUYHA 1HTETpallis y cdepi kibepOe3neKkm.

Tak, Ha pucyHky 1 BijoOpakeHi 11711 "HOBOI SKOCTI HAI[IOHAJIBHOI CHUCTEMH
kibepOe3neku" 3 no3uiiii "gopmyBanHsa noteHiiany crpumyBanHa" (Ct), "HaOyTTs
kibepcriiikocti" (Kc) Ta "BmockonanmeHnHs B3aemonii" (BB), mo MawoTe OyTH
JTOCSATHYTI TipoTsiroMm miepioay peamizaiii Crparerii Kibep6esneku Ykpainu [1, m.5].

(dns pucynky 1 BukopucToByBaHi HacTymHi ckopodeHHs: PIIJ[ — posBigyBanibHO-

2Authors: Klym Viktoriia Yuryevna, Tarasenko Yuri Stanislavovich
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nigpuBHa aisuibHOCTH, KIT — kibepripocTtip, KT —kibeprepopusm).

CTPATEI'TYHI HUIL IO MAIOTH BYTHU JOCATHYTI IPOTAI'OM IHEPIOAY
PEAJIIBAILL IPIOPUTETIB 3ABE3NNEYEHHS Kb YKPATHU masixom (3rigmo [1,
n.5]):.

I II I
¢dopmyBaHHSI MOTEeHLiaTy HA0yTTH B/JIOCKOHAJICHHS B3a€EMOJil

crpumyBanni (Cr), ki0epcriiikocTi (BB),
peaJtizoBy04H IiJi: (Ko), peaizoBy04H 1iJi:
peasti3oBYIOUH IIiIi:

< =
- 5
5 | & =
. — u . p—
= =R = =S = o
% 0 O o E > g g =
E = 5 F 2 5 S o )
w = F 5 ) T O O 1) 2 = =
cg E[ E[ EE a OEE = = tet ast
o) s = ol ) X0 0 = = 3 2
& E E 5/ © = S A\ a o a .2
S = = s 2 g Q SO =9 3} o da) =
S| 5 | B | 2| g5 25 | 2| | § | z¥| @
. D) (&) o=
5| so| 8| S5 | 2Ll £52 | B | £ | EF fg
ol @& 82| %09 S 9 F oE .= = 2 £ g
2| Eg| EE| £=& S| 8ZEKE| F 2 z O g £
< 2 2 = £ L x| &= £ O Q > £
2 o = ©z 25 =g 0.5.5 5 g &z ‘“.é
e = 2 oS s S = S8 23 Q = S =Y
| B M & [=VERSS T = =8 2. [da o™ e 3 =38
. . . e - a C s Q&Q . . . O .-y
—| S| 9 < & | Yoo M — = @A
&= == = \© £ 32 O s\ e S /M m X m =
@) O O & o .= oD M E IR 4 M M 'm M S

Pucynok 1 - CrpykrypHo-iainrsictuyna cxema (CJIC) "Ilpiopurern

3a0e3nevyeHHs Ki0epOe3nekn YKpaiHu Ta crpareriyni miai'"

3rigo [2, Cr.8, m.2], "BigHeceHHs OO'€KTIB J10 KPUTHYHOI 1H(PACTPYKTYypH
3MIMCHIOETHCS 32 CYKYITHICTIO KPUTEPIiB, 1[0 BU3HAYAIOTH iX COIalbHY, MOJITUYHY,
€KOHOMIYHY, €KOJIOTIUYHY 3HAuYyIIiCTh JJIsI 3a0e3MeueHHs] 000pOHHM KpaiHu, 0e3MeKu
rpPOMaJIsiH, CYCHIbCTBA, AEP>KaBU 1 MPABOMOPSIIKY, 30KpeMa JUIsl peaizallii KUTTEBO
BAXMBHUX (DYHKIIN Ta HAIaHHS KUTTEBO BAXIIMBHUX MOCTYT, CBIAYATh PO ICHYBaHHS
3arpo3 JJii  HUX, MOXJIMBICTh BHUHUKHEHHS KpPU30BUX CHUTyall dYepes
HECaHKI[IOHOBaHE BTpY4YaHHS B iX (PyHKLIOHYBaHHS, NPUIUHEHHS (YHKIIOHYBaHHS,
JIOACHKUN YMHHUK YHM TPHUPOAHI JIMXa, TPUBATICTH POOIT IJIsl YCYHEHHS TaKuX
HACJIJIKIB 0 TOBHOTO BIJHOBIEHHS IITaTHOro pexumy'. HaBenena peramizaris

HajnexxHocTi kputepiiB 10 OKI, 3rigno [2. CT.8, m.3] (puc. 2).
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Kpurepii (Kp) BizHeceHHs1 00'ekTiB 10 kpuTH4HOI iHppacTpykTypH (KI)
(3rigno [2, CT.8, n.3]):

Kp.1. Bukonanus QyHKIi# 13
3a0€3ICUCHHS KUTTEBE BAKITMBHX
HalllOHAJTBHUX IHTEPECIB
Kp.2. [cHyBaHHSs BUKIIMKIB 1 3aTpo3, 110
MOXKYTh BUHUKATH 11040 00° €kTiB KI
Kp.3. iMOBipHICTh 3aBJIaHHS 3HAYHOL
IIKOAM YMOBaM YKUTTEIISITBHOCTI
HaCeTeHHS:

Kp.4. YpaznuBocTi 3Ha4HIN MIKOAH
3JI0pOB'10, COLIAIBHIM cepi, aepiKaB-
HOMY CYBEPEHITETY, eKOHOMIIII, TIPU-
POJIHUM pecypcaM 3arajibHOJICPKaB-HOTO
Ta MICIICBOTO 3HAYCHHS
Kp.5. MacmitabHiCTh HETATUBHUX HAC-
JAKIB JUIS EPIKABH, SIKi BIUTMBAIOTh HA
TiSUTBHICTH CTPATETIYHO BAXKIMBUX 00'-
€KTIB J)KUTTE€3a0€3MIEUCHHS YU MPU3BO-/ISTh
710 BTpaTH YHIKaJIbHUX HAI[IOHA-THHO
3HAUYIINX aKTHBIB, CHCTEM 1 PECYpCiB,
MaTHMYTh TPHBAJI HACTIIKH IS JIE€P/KaBU
Ta IHIIIUX CEKTOPIB
Kp.6. TpuBamicTb mikBigaIii HeraTUBHUX
HACJIIKIB IS IEP’KaBH Ta JTist
MOJAJIBIIIOTO HETaTUBHOTO BILIMBY Ha 1HIII
CEKTOPH JICpIKaBU
Kp.7. BnnuBy Ha QyHKITIOHYBaHHS
cymixHUX cexTopi KI

Pucynok 2 - CJIC "Kpurepii BitHeceHHsI 00'€KTIB 10 KpUTHYHOL

inppacrpykrypu (KI)"

Haxans, kputepisM BIACTUBHI WMOBIPHICHUN XapakTep, IO 3aBa)Ka€ BHOOPY
ontuMaibHOTO BapianTy 3axucty OKI, 3amexxHoro Big O6aratronpodiIbHIX acTEeKTIB
eKCIUTyaTarlii, BKIIOYalour 1 HEUiTKy nepeadadyBaHiCTh (HEBU3HAYCHICTH) JOBKIIIA.
Tomy 3a3Bu4ail MPUMHATO OIIHIOBATH O€3MEKy Oyb-IKOTO O0'€KTY 3 MO3HUIIl HOro
MITATHOT EKCIUTyaTalllfHOI HaJIIMHOCTI, O€3BIIMOBHOCTI, JOBIOBIYHOCTI Ta IHIIUX
IJIOMIMH €KCIUTyaTalliifHOT TeXHOJIOTIYHOCTI, B OCHOBI SIKUX, SIK MPABUJIO, 3aKJIaJICHI
KOHKpPETH1 0araTolijiboBi METPOJIOTIYHI METOAUKH JOCIIDKCHHS, OUIBIIICTh 3 SKUX
3aJIeKJIapoBaHi JepKaBHUMH a00 Tally3eBUMHU CTaHIapTaMH, HalpHUKiIald, sK B [4.
ctp.176, 5. ctp.11], BKiItouarouu i 00JIacTh MEHEIKMEHTY 1H(OpMaLIiHOT Oe3MeKH 3
acrmeKTaMHu 3axucTy iHdopMalii uepe3 (GopMyBaHHS 3arajibHUX MOHITH 1 €TalliB
ynpasininus. [Ipuyomy, B Mexax opranizaiii e(eKTUBHOTO 3a0e3MeYeHHs 0e3MeKH 1
HEMOPYIIHOCTI CHCTeMH 3axucty KpuTuunoi iH(ppactpykTypu (C3KI), BBeaeni
cektopu (C) [2, C1.9, n.3, 4] (Tabmn.1).

Kpim Toro, mepenbaueno yotupu pexxumu pynkuionyBanas C3KI: mrathuii;
TOTOBHOCTI Ta 3amo0OiraHHs peais3allii 3arpo3; pearyBaHHs Ha BUHUKHEHHS KpH30BO1

CUTYaIIil; BITHOBJIEHHS MITaTHOTO (pyHKIIoHYBaHHs [2, Ct1.15, m.1].

MONOGRAPH 40 ISBN 978-3-949059-56-8



Prospektive globale wissenschaftliche Trends ‘ 2022

Taoauus 1 - CJIC "Cekropu KI, 32 mopymeHHs :KUTTEBE BAKIUBUX PYHKIIH

Ta/200 MOCJIYT AKUX, MPU3BOJAUTH 10 HEraTUBHUX HACTIAKIB'

ITo3HavyeHHn 3mict cexTopiB Kl 3rigno [2, CT1.9, 1.3, 4]
C1 YpsiayBaHHs Ta HaJAHHS HAMBaKJIMBIMIKX aIMIHICTPATUBHUX MOCITYT
C2 Eneprozabesneuents (y TOMY YHCII1 OCTa4YaHHs TEIJIOBOi eHeprii)
C3 Bojgomnocrayanss Ta BOJIOBiIBEICHHS
C4 [IpooBosbYe 3a0€3MeUCHHS
C5s OxopoHa 3/10poB'st
Cé6 dapmaleBTHIHA IPOMHUCIIOBICTh
C7 BuroroBneHHs BakiyH, ctaje QyHKIIIOHYBaHHS 0i01a00paTopiii
C8 [HdopMaltiliHi MOCITyTH
C9 EnexTpoHH1 KOMyHIKaIlii
C10 @DiHaHCOBI MOCIYTH
C11 TpancriopTHe 3a0e31neUeHHS
C12 OO6opoHa, aepkaBHa Oe3reka
C13 [TpaBonopsi 0K, 31MCHEHHSI MPABOCY/ /s, TPUMAaHHS i1 BAPTOIO
C14 L{uBinpHMIA 3aXUCT HACEIEHHS Ta TEPUTOPIH, CITY>KOH MOPATYHKY
C15 KocMmivHa issIbHICTR, KOCMIYHI TEXHOJIOTIT Ta MMOCITYTH
C16 XiMiuHa TPOMHUCIIOBICTh
C17 JlocaigHunpKa TisIbHICTD

Y KOHTEKCTI CTaTTi, cepea OCHOBHUX 3aBnaHb s orneparopiB (30) KI (OnKI)
[2, Cr.21, m.1], akueHTyemMO yBary Ha HEOOXIJHICTh "3axucry iH(opmarii mpo
CHUCTEMH YIIPaBIIHHSA, 3B'SI3KYy, (i3UuHy Oe3reKy Ta KidepOesneky', Bkazany B 3014
(tabn.2). Takum uuHOM, peanibHa Oe3nexka KBO sk "CykynHocTi 00'€KTIB KPUTHUHOT
iHPppactpykrypu" (COKI) [2, Ct.1, 0.1, m03.9] 3aneXuTh BiJ IITATHOI Mpale31aTHOCTI
peaiizoBaHuX cucTeM y BUIIIAIL 00'ekTiB Kibepoesneku (OKB) 1 kubepzaxucty (puc.3)
[3, Cr.4, .1, 2] Ta kputnaHoi iHGpacTpykTypH (puc. 4) [3, Ct.6, n1.1], 3 BiAMOBIAHIM 3
6oky OnKI konTposnem no orpumManHio, 00poOi1Il, 30epiranHio i nepeaayi iHdopmarii o
BUJIJICHUX CErMeHTax (MepeIIKoaaM) 3aXUCTy 13 3a/IeKJIapOBaHOI0 1X eKCILTyaTalliifHO0

HAIIMHICTIO B YMOBaX anpiopHOi HEOHO3HAYHOCT] MOBEIIHKH JTOBKIJIIS.

Taoauus 2 - CJIC "OcnoBHi 3aBnanns oneparopis KI Ykpaiaun"

ITo3na 3mict 30 3riguo [2, C1.21, m.1]

YeHHS
301 | 3abesmeuenns 3axucty OKI, 30kpema CTBOpeHHS, HaJIaroJ)KEHHI Ta

MiATpUMaHHS (QYyHKIIOHYBaHHS e(ekTuBHOI cucteMu (i3uuHOl Oe3nexu,

Oe3mneKu onepaliifHuX CUCTEM Ta KibepOe3neku

302 | Po3po0iieHHsI, OHOBJIEHHS Ta 3a0e3MeueHHs] BUKOHAHHS 00’ €KTOBUX IJIaHIB

3aX0iB 111010 3a0e3neueHHs 0e3MeKH 1 CTIMKOCTI KpUTUYHO1 1HPpacTpyKTypH,
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ITo3na
YeHHHA

3mict 30 3rigno [2, CT1.21, n.1]

MIPaBWJI YIIPABIIIHHS PU3HKAMU O€3IEKH, TUTAHIB JIOKAJTi3aIii Ta JiKBiamii
HACJIIJIKiB aBapil, a TAKOXK 3axX0/liB Kibep3axucry

303

[TpoBeeHHs OIIHKK PU3HKIB HA 00’ €KTaX KPUTHYHOI IHPPACTPYKTYpH Ta OOMIH
iH(opMalli€l0 PO PU3UKHM Ta 3arpo3W 3 IHIIMMH CYO’€KTaMH HaIllOHAJIbHOT
CUCTEMH 3aXHUCTy KPHUTHYHOI iHPPACTPYKTYPH, a TAKOXK CTBOPEHHS YMOB IS
HQJIKHOTO  BUKOHAHHA  NPaBOOXOPOHHUMH,  PO3BIAYBAIBHMMU  Ta
KOHTPPO3BiIyBAIBHUMHU OpraHaMH CBOIX 3aBJaHb MIOAO 3aXHCTy KPUTHYHOI

iH(bpacTpyKTypH

304

CTBOpEHHS OKPEMOTO CTPYKTYPHOTO Migpo3/iry a00 BU3HAUCHHS
BiZIMTOBiAaJIbHOT 0COOH 32 opraH13au1fo 3aXHCTy KPUTUYHOI iHQPaCTPyKTypH Ta
3a0e3MevYeHHs IOCTIHHOTO 3B’ A3KY 3 BIAMOBIAHUMHU Cy0’ €KTaMH HAI[lOHAJIBHOT
CHCTEMH 3aXHCTy KPUTHIHOI iHPPACTPYKTYpH

305

OnepaTuBHE pearyBaHHs Ha TIPOTUIIPABHI Jiii, (PI3MYHI aTaKu, CIIPSIMOBaH1 Ha
BiIKJTFOUCHHSI 200 TOIIKO/PKEHHS POOOTH OTepalliifHIX CUCTEM YU CUCTEM
3a0e3reueHHs Bi3nuHOI Oe3neKn 00’ €KTa KpUTHYHOT IHPPACTPYKTYpH

306

Oprani3aiiist 3aX0/1iB 3 pearyBaHHs Ha 1HIIMJICHTH, KPU30B1 CUTYaIllii, a TAKOX
mikBiganii ix HacaiakiB Ha OKI y B3aemoii 3 IHIIUMH Cy0’ €KTaMH
HaI[IOHAJIBHO1 CUCTEMHU 3axucTy KpuTuaHOi iHdpacTpykrypu (C3KI)

307

3abe3mneuenns BigHoBNIeHHs QyHkioHyBaHHs OKI B pa3i BHUHUKHEHHS aBapii
Ta IHIIKMX HEOE3MEeUYHNX MOA1M, BUMHEHHS MPOTUTIPABHUX T

308

VYyactp y 3ax0/1axX i3 3aXUCTY MOBITPSIHOTO MPOCTOPY HaJ BUZHAYCHUMU
00’ €KTaMHu KpUTUYHOT 1IHQPACTPYKTYpH

309

IndopmyBanus opraniB y cdepi 3axucty Kl mpo 3arposu ta pusuku 1uBepcCii,
TEPOPUCTUYHHUX aKTiB, akTiB KT, Ha3BUYAHUX CUTYyaIlii a00 1HIIUX MOIiH, sIKi
HeOE3NCYHH Ha JIEpKABHHUX 00' €KTax

3010

3a0e3neueHHsI OCTIHOTO 3B'I3KY 3 BiAMOBIIATBHUMU 32 pearyBaHHs Ha
MIPOTUTIPABHI Jii T4 3 IHIIMMHI KOMIIETCHTHUMH OpTaHi3allisiMi Ta YCTAHOBAMH

3011

3abe3reueHHs MOCTIMHOT B3a€MO/I1T 3 MANPUEMCTBAMHU: IICHTPAII30BaHE
BOJIOTIOCTAYaHHs, MOCTayaHHS TEMJIOBOI eHEeprii, eHepronocTayanHs,
(GYHKIIOHYBaHHS €JIEKTPOHHUX KOMYHIKallIHHUX MEPEXK, TPAHCTIOPTHE
00CITyTOBYBaHHS, MEAMYHY JIOMIOMOTY, O€31eKy Ta 1HII MOCIYTH, BiJl SIKUX
3aJIKUTh MPOLIEC pearyBaHHs Ha KPU30Bi CUTYAIlil Ta BiIHOBICHHS
dbyukmionyBanHs OKI

3012

CTBOpeHHS 1 BUKOPUCTAHHSA HEOOX1THUX pe3epBiB (hiHAHCOBUX Ta
MaTtepiaJbHUX PECYPCIB IJIs pearyBaHHs Ha KpU30BI1 CUTYaIlli Ta JIKBigaIli ix
HACIIAKIB

3013

[IpoBeneHHs HaBYaHb Ta TPEHIHTIB, MATOTOBKA Ta MEPEBipKa MEPCOHANTY, SIKUI
BIJIMOBI/Ia€ 3a 0XOpOHY, O0e3neky Ta 3axuct OKI

3014

3axucT iHpOpMAaIlii TPO CUCTEMH yNPaBIiHHSA, 3B'13KY, (Qi3uuHy Oe3neky Ta Kb,
3a0€e3I1eYeHHs BIIITOBIIHO 10 BCTAHOBJIEHHUX 3aKOHOABCTBOM BUMOT
KOH(IAeHITIHHOCTI iHPopMarii mij gac oopodaeHHs qanux npo OKI

3015

3abe3neuenHs 3axucty nepcoHany OKI, opranizamiss Ta 3AiHCHEHHS
€BaKyalliiHUX 3aX0JliB Y pa3i BAHUKHEHHS HAJ3BHYaHHUX CUTYAIlil
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OB'€EKTU KIBEPBE3IIEKU TA KIBEP3AXUCTY 3riano [3, Ct.4, 1.1, 2]

KIBEP3AXHUCT (K3)

*AIIQOOTHOWANOY 0JIOHHOALNOLD
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Pucynok 3 - CJIC "O06'exTHn kidepOe3nexn Ta Kidep3axucry"

2.2. Mera Ta 3aBIaHHS PO0OTH

Metor pobOTH € OliHKa (PO3IJIsi) CTPYKTYPHO-TIHTBICTUUHUX Ta CTPYKTYpPHO-

¢dyskmionanbHux cxeM (CJIC 1 COC) sk 6a30BUX, 3 METOIO MOOYIOBU IMi3HABATIBHOI

Mojzieli Oe3MeKH KPUTHYHOI 1HGPACTPYKTYpH, ii HACTYMHOI peaiizaiii 1 BUBYCHHS

3aJIEKHO  BIJ

COKI

JKUTTEMISIIHHOCTI
Oe3nepepBHUX PO3BIMYBATBLHUX (1 HE JIMIIIE BOPOXKHMX) BTOPTHEHB B 30HY KiOEpIIPOCTOPY,

IITATHOI ~ CEKTOPAIBHOI

e(eKTUBHOCTI

0 3aXUIIAETHCSA. 3aBJaHHSAM JIOCHIDKEHHS € METOOJIOrisl MoOyI0BH IMi3HABATLHOI

CTPYKTYpPHO-JIIHTBICTUYHUX

HAa  OCHOBI

Oesnekn  COKI
MPEICTaBJIECHb 3T1THO CyYaCHOTO FOPUINYHO-TIPABOBOTO piBHA Ykpainu [1-3].

MOJEeIl

IHTErpaIbHOI
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OB'€EKTU KPUTUYHOI IHOPACTPYKTYPH
sk "CYKYITHOCTI OB'€EKTIB KPUTUYHOI IHOPACTPYKTYPH"
[2, Ct. 1, m.1, mo3. 9], mo SKUX MOKYTh OyTH BIAHECEHI MiMPUEMCTBA, YCTAHOBH Ta
opranizalii He3anexHo Bix popmu BIacHOCTI 3rigHO [3, Ct.6, m.1], sxi:

(R
(V)

TEXHOJIOT1!, SJIEKTPOHHUX KOMYHIKAIIiH, y

HHO-KOMYHIKaIiiTHIX
O0aHKIBChKOMY Ta (DIHAHCOBOMY CEKTOpax

, ABapIMHUMH Ta PIATYBAJIbHUMHU

Ciry)0aMH, CITy»)K0aMH €KCTPEHOT JOMOMOTH

HACEJICHHSI, 30KpeMa y cdepax ICHTPaTi30BaHOTO
BOJIONIOCTAYaHHs, BOJAOBIIBEICHHS, TOCTAYaHHS

€JIeKTPUYHOI €Heprii 1 ra3y, BUpOOHUIITBA

MPOJYKTIB XapuyBaHHS, CUIbCBKOTO
O0'ekTaMu ITOTEHIIHHO HEOE3NEYHUX TEXHOIOTIH

[TpoBanaTh MisSIBHICT Ta HAJIAIOThH MMOCIYTH B
rary3sx €HepreTUKU, XIMIYHOT TPOMHUCIIOBOCTI,
Hanmarote mocnyru y cdepax xutre3ade3nedeHHs
BrurodeHi 1o mepeniky mianmpueMcTB, 0 MaloTh
CTpaTeriyHe 3HAYCHHS JIsl EKOHOMIKH 1 O€31eKu

rOCII0IapCTBa, OXOPOHHU 37I0POB'S
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Pucynok 4 - CJIC "CykynHicTb 00'€KTiB KPpUTHYHOI iIHppacTpyKTypu"

2.3. AcniekTH No0YyA0BH CHCTEMH 3aXHCTY Ta 0e3MeKu CYKYIHOCTI 00’ €KTIiB

KPUTUYHOI iHPPACTPYKTYpPH

3aBIsSKU  3aJ€KJIapOBaHIi HOPMATHBHO-TIPaBOBIM 1H(oOpMaIli, TpUBEICHIM
BuIllle, mociaiioBHo peamizyeMo 3rigHo CJIC (puc.l — 4, Ta6n.1,2) cermeHTapHy
noOyJIOBYy CHCTEMU 3axXHUCTy Ta Oe3lekh O0O0'€KTIB KPUTUYHOI 1HOPACTPYyKTypH
(C3BOKI), B sxiit mependayeHi mjacucteMu 3adesneueHs ¢izugnoi oesnexu ([1cdb)
ta ki0epoe3neku (IIcKb), 1 cuctema ynpasmiHHs Ta 3B'S3Ky 3@ HasSBHOCTI MMiICHCTEMHU

nigTpuMkn npuitHATTS pimens (IIcIIIIP). BiamoBimno mo mMeromosnorii moOyaoBu
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mizHaBabHOl Moaemi KBO 3 C3BOKI Takox [doIijbHE BBEAEHHS IT1JICHCTEMU
posmizHaBanHs (IIcP): kibep3nounHy, KiOEpIIMUTYHCTBA, KiOepTepopu3Ma Ta 1HIIHUX
KHUOEPIHIUJEHTIB, TOOTO TOAINH "abo psa HECHPUATIMBUX IO HEHABMHCHOTO
Xapaktepy (MpUpOIHOTO, TEXHIYHOTO, TEXHOJOTIYHOTO, TIOMUJIKOBOTO, Y TOMY YHUCII
BHACJIJIOK Jii JIFOJACHKOTO YMHHHMKA) Ta/ad0 TaKUX, II0 MAalOTh O3HAKHW MOMKJIMBOI
(moTeHIIHOT) KiOepaTaku, K1 CTAHOBJSATH 3arpo3y Oe3melll CUCTEeM EJICKTPOHHUX
KOMYHIKAI[ii, CHCTEM YMpaBIiHHSI TEXHOJOTIYHHUMH TMPOLIECaMHU, CTBOPIOIOTH
IMOBIPHICTb MOPYIICHHSI IITATHOTO PEXUMY (PYHKIIIOHYBAaHHS TAaKUX CUCTEM (Y TOMY
yuciai 3puBy Ta/abo OJOKyBaHHA pPOOOTH CHUCTeMH, Ta/ab0 HECaHKIIOHOBAaHOTO
yOpaBiiHHSA 11 pecypcaMu), CTaBIsATh Mia 3arpo3y Oe3meky (3aXHILEHICTH)
eJIEKTpOHHMX 1HpopMaliiHuX pecypciB” [3.ct.1, m.3].

OcrtaHHe CBIIUUTH TPo OaratoakTOpHUN XapakTep Oe3neku KidbeprnpocTipy
(toOto cepenoBuia — "(BIpTYaJIbHHM MPOCTIp), SKY HaAa€ MOMIMBOCTI IS
3M1MCHEHHsS] KOMYHIKaIld Ta/abo peanmizaiii CyCHUIBHUX BIJHOCHH, yTBOpPEHE B
pe3ysibTati (DYHKIIOHYBaHHS CYMICHUX (3'€IHaHUX) KOMYHIKallIMHUX CHCTEM Ta
3a0€3IeUeHHs eJIEKTPOHHUX KOMYHIKAIlii 3 BAKOPUCTAHHIM Mepexi [HTepHeT Ta/abo
IHIIUX TI00anbHUX Mepex mnepenadil manux" [3.ct.l, m.11]), me mnposiB pi3HUX
KPUTEPIMHUX IMOBIPHICHUX acCMEKTIB Ki0ep3arpo3 iCTOTHO BIUIMBA€ Ha KIHIEBUI
BEPAMKT JIOJMHH, 110 TpuiiMae pimeHHs. B Takomy pasi "kibep3arposa — HasBHI Ta
MOTEHIIMHO MOXJIMBI SBHUIA 1 YUHHUKH, [0 CTBOPIOIOTH HEOE3NEKY >XKUTTEBE
BOXJIMBUM HAIIOHAJTBHUM 1HTepecaM YKpaiHH Yy KiOepmpocTopi, CHpPaBISIOTH
HEraTHBHUI BIUIMB Ha CTaH KiOepOe3neku JeprkaBu, KibepOe3neky Ta Kibep3axucT ii
00'ektiB" [3.cT.1, 11.6]).

[Ipote, He3anmeXHO BiJ TOTO, MO 3 MPUHUHATTSAM HOPMATUBHHUX JOKYMEHTIB
VYxpainu [1-3] ¢pakTuyHO 3HIBEIIOBaja HEB'S3Ka B TEPMIHOJIOTTYHOMY CIPUHHSATTI
BUKOPHUCTOBYBAHUX TEPMIHIB, TOyMadeHHs MOHSATh «KiOepOe3neKa» 1 «Kibep3axucT
BUMAara€ yTOYHEHHS, OCKUIbKU ICHY€E JiesdKa BIAMIHHICTh MK MTOHSATTSIMHU «Oe3MmeKay 1
«3axucT». 30kpema, iHpopMailiiina 6e3mneka — 11e CTaH 3aXMINEHOCT] 1HHOopMaLiitHOTO
cepeloBuINa, a 3axucT 1HdopMallli — € ASUIBHICTh M0 3ar00IraHHI0 MPOCOYYBAHHIO
iH(opMarii, 10 3aXUINAETHCS, Y BUTJSAAI HECAHKI[IOHOBAHUX 1 HEYMHUCHUX I Ha
iH(pOpMaIlifo, IO 3aXUIIAETHCS, TOOTO MpOIeC, CIPSIMOBAHUI Ha JOCATHEHHS I[HOTO

ctany. ToMmy Oe3nocepeiHe MOHATTS 3aXUIEHOCTI 00'€EKTY BKa3zye Ha MOro (00'eKTy)
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3aXMCT BiJ] 30BHIIIHIX JKEpea HeOe3MeKH, TO1 K 0e3neka 00'€KTy — 11e BHYTPIIIHS
BJIACTHUBICTh 00'€KTYy HE OyTH JKEpeaoM HeOe3neku i JOBKL [6, 7, ¢.95].

OueBuano, 1o CJIC ta COC o6'extiB K3 (OK3) 1 Kb (OKB) MoxyTs MaTu
CXOXKy 3a Tmo0y/0oBOIW 1HGOPMAIIHHY CXEMy MMATPUMKA TPUHAHSITTS PIIICHb
(ICIITIP), ockinbku BIIOMO, IO CXeMa — II€ CBOEPIAHUN TpadiuyHUN IJIaH, SKUN
BU3HAYA€ MICIE PO3TAllyBaHHS OCHOBHMX KOMIIOHEHTIB KOHCTPYKIII Ta iX 3B'I30K.
IIpu boMy, mporiec BUpOOIeHHsT pekoMeHaarii 3 6e3neku Kl jaexuTs y miommHi
NOpOSBY 3arpo3, MOB'SA3aHUX SIK 3 JIIOJCHKAM YMHHUKOM, TaK 1 B IUIOLIMHI MPOSBIB
TEXHOT€HHUX aBapii, BKIIOYAIOYM iX TPUPOJHE mMoxomkeHHsa [8, c. 27]. A
YOpPaBIiHHA  CHUCTEMOIO  3a0e3MedeHHs  3axucTy  1HQopmarii  KpUTHYHOI
inppactpyktypu (IKI), sk 1 y pa3i ynpaBiiHHA OyAb-IKOIO COLIATBHO - TEXHIYHOIO
cTpyKTypoto [9, c.11], Takoxx moB's3aHe 31 3HAUHUMH TPYTHOCTSIMU, CIPUYNHEHUMH
HENMOBHOTOIO 1HGopMalii, KOHGIIKTAaMH IHTEpeciB Ta IUIeH, IIBUAKUMH Ta
YUCIEHHUMH 3MIHAMHU Y PI3HUX Tajly3sX, BKIIOYAIOUW 1 3A1MCHEHHS 1HpOpMAaIiiHOT
60poTeOH 3a moreHuiHy 6e3nexy Kl. Tomy anroputm mpuHSTTA pillleHb Ha BCIX
piBHX iepapxii 3 ynpasiinHsa 3axuctoM IKI, 3a ananoramu 3 [10], Mae BignmoBigaTu
CyYaCHUM MAT€MATHYHUM MOJEJISIM 1100 ONTUMI3ALli] IEpapXIuHUX CTPYKTYP.

Otxe, ocHoBoto 1oOynoBu CJIC ta COC nns Bunaaxy omiHoBanHsa Kl pivicHo
MOXe OyTH JIHTBICTUYHUNA oOmNUC 00'€kTa Ti3HAHHS 3 BIJOOpPaXEHHSIM MOro
BHYTPIIIHIX Ta 30BHINIHIX MPUYNHHO-HACIIIKOBUX 3B'SI3KIB Ta BpaxXyBaHHS 1CHYIOUHX
3arpo3 3 iXHbOI IMOBIPHICHOIO TIMOTETHYHOIO OLiHKOI0. [Ipuuomy, BIAMIHHICTD
CJIC Big COC, rosioBHUM YHHOM y TOMY, IIO MEpIla J03BOJSE MPOBOAUTH aHATI3
CTaTUYHOI KapTHHW O0O0'€eKTa TI3HAHHS 13 3a3HAYCHHSM TPUB'S3KH  (JIOKAIIii)
¢byHKIIIOHANBPHUX eeMeHTIB (JaHok). [pyra x, to6to COC, m03BOJSE OLIHUTU
TUHAMIYHI MOYKJIMBOCTI 00'€KTa Mi3HAHHS, OCKITLKH, KPIM BKa31BKH JIOKAITIT 3aTisTHUX
€JIEMEHTIB 1 BY3JIB 3 HHUX, BIJ0Opakae iXHIO B3a€MOII0. 3aBASKH I[bOMY IS
CTOXaCTUYHUX CHCTEM, JIHTBICTUYHUM OMHUC SKUX Yy TMPOIECl JOCIIIKESHHS
(Tmi3HaHHA) peasli30BaHO, ICHYE MOXJIMBICTh MOOYJAOBH KOHCTPYKTHBHUX MOJEJEH 3
€JIEMEHTaMM 1HTEJIEKTyalbHO1 K10ep(}i3UyHOT CUCTEMH, 1110 BKJIIOYAIOTh 1HXKEHEPHO -
B3a€EMOJIII0Ul Mepexi (I3UYHUX Ta OOUMCIIOBAILHMX KOMIIOHEHTIB, TOOTO uepe3
KOMIT'TOTEpHI MepexKi 1 BOYJI0BaH1 KOHTPOJIepH 3a0e3medyyeThcsi (aBTOHOMHO a0o0 3a

y4acTIO JIIOJIMHU) YIPaBIiHHSA (PI3MYHUMH TPOIECAMH 3a JIOMOMOTOI0 peaizaril
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3BOPOTHHMX 3B'A3KiB [11. cTop. 34, 12, cTp.29].

OTxe, TOIIIBHO 3aCTOCYBaHHS HMOBIPHICHE-CTATUCTUYHUX METO/IB ISl OLIIHKH
crany Oe3nexku o00'ekTiB KI B ymoBax KOHKpeTH3allii HMOBIPHOCTI BHITaJIKOBUX
HEJPY>KHIX IS HUX BIUIMBIB (HANpUKIIAA, Y BUIVISIAI WMOBIPHOCTI MPaBUIJIBHOTO
BUSIBJIEHHS a00 y BUIVIIAI HMOBIPHOCTI TPOIYCKY 3arpo3u), a iX KOHKpPETHE
BUKOPHUCTaHHS MOe OyTH oOpaHo Mmiciisl AeTaabHoro aHamizy moao a"amizy CJIC ta
C®C nobynosu (y HammomMy BUNAAKY cTany Oesmekn) KI.

Od4eBuHO, MO MIMHICTh 3aXHCTY 3aJICKUTH BiJ TAKTUKO-TEXHIYHUX JaHUX
(TTH) 1 takTuko-TexHIYHMX xapakTepucTuK (TTX) mepemkomu 1 BBaXKAETHCS
NPUMHATHOIO, SIKIIO BapTICTh OYIKYBAaHUX BHUTpAT Ha 11 MOJOJAHHS MOPYUIHHKOM
(xakepoM) TEepeBUINy€e BapTICTh iH(MOpMAI, IO 3aXUIMIAETHCS MPU JOTPUMAHHI
3aTpeOyBaHUX peaJbHUX TUMYACOBUX YMOB 3 i1 moposanns [13, c. 80-82]. Otrxe,
AKICHa T100yJoBa IIJIICHOI CHCTEMHM 3aXHCTy BXXE€ Ha e€Tall CTBOPEHHS
0e3nmocepelHbOi  Mi3HABAJIBHOI MOJINI TIMOTETUYHOTO 3aXUCTY B MOXKJIMBUX
IHIMJICHTIB 1 Ki0epaTak BHUMara€ BCTaHOBJIEHHS ToTokHOcTI TTX Ta MexaHi3MiB
(yHKIIIOHYBaHHS 00'€KTa, IO OXOPOHSETHCS, 1O 1 MICHS OyAb-SIKMX HEIITAaTHUX
(HECaHKI[IOHOBAHMX ) BIJIMBIB Ha 00'€KT. Y MOJAIBIIIOMY aHalli3 Takoi 1eHTU(ikarii
(po3mi3HaBaHHS BIAMIHHOCTEH JO 1 MICHs) JAOLIIBHO BUKOPUCTOBYBATH NIpU
HIBEJIFOBAaHHS MPOOJIEM HE3aXHIIEHOCTI 00'€KTIB, MO OXOPOHSIOTHCS, 1 OMTHMI3aIlii
npH iX eKcIuTyaTari.

3 Takux mo3uiid B mi3HaBanmbHIM Mozem Oesneku OKI cmimprO 3 TIcP
ki0ep3arpo3, KiOEpiHIUIEHTIB Ta KibepaTak HEOOXiIHO mepeadadaTu SK PEXUM
3aXHCTy Bia ToTeHLiHO Bopoxkux aid Ha COKI, Tak 1 pexum NpeacTaBiICHHS
iH(dopMallli y CTPYKTYpOBaHOMY, CUCTEMAaTU30BaHOMY Ta 3aKOJ0OBAaHOMY BHIJISAL 32
noromororw cucremu ympaniaiHHS 1 3B's13ky 3 C3BOKI y Burismi CUMBOJIIYHUX,
rpadiuyHUX, BI3yaJIbHUX, CJIOBECHMX Ta IHIIMX 3HAKiB. A OCKIJIbKH KIJBKICTh
MEPENIKO]] 3aXKUCTy 3aJIeKUTh BiJl anpiOpHUX (3a3[alieriib OYiKyBaHUX) aTak, TO Ha
POTUBAry KOXKHIM 3 HMX MarOTh OyTH mepeadadeHi CBOI CXEMOTEXHIYHI pillICHHS,
0 3a0e3MeuyIoTh aJIeKBaTHY peati3allifo BiMOBIIHUAX MEPEIIKOA 3aXUCTy. bibIme
TOTO, TaKa cxeMa MeToaoJjorii moOyaoBu cuctemu Oesrneku Ta 3axucty OKI (puc.5),
Mae mependavyaTtyd 3axHMCT Bif mependadyBaHUX (OYIKyBaHMX) BHJIIB BHIIAQKOBUX

BIUITMBIB, HANPUKIIAA: Y BUTIIAI CTUXIMHUX BIABOXHMUN Ta aBapiil; 3001B Ta BiIMOB
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TEXHIYHMX 3ac001B; HABMHCHUX Ta HEYCBIJIOMJICGHHX IIOMHWJIOK TI€PCOHAIY Ta
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PucyHnok 5 - Cxema MmeT010.10Tii MO0OY10BH CHCTEMH 3aXHCTY Ta 0e3NeKu

00’€KTiB KPUTHYHOI iHppacTPYKTYypH

[Ipu ubomy mpodeciiiHuii aHami3 amnpiOPHUX BPA3IUBOCTEH, BKIIOYAIOYU
OesrmocepeHbO 1 camy cucTeMy (I3UYHOI OXOPOHM, aJeKBATHO TOBHWHHMM
BIJIMOBIAATH PIBHIO HEOOXITHOI (A0CTaTHLOI) O€3MeKH, METOJMKHA PO3PaXyHKY
e(DEeKTUBHOCTI 3aXHCHUX 3axOMdiB SKHUX IyX€ PI3HOMAHITHI BiJ] paHTy (CTyIeHs

JOMYCKy) 1H(oOpMaIlii, 1Mo 3aXUIaeTbes, 1 MoAenl mopymHuka. OTxe, TPaBUIbHO
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nooyoBaHa (anekBatHa peasibHocTi) Mojsienb COKI 3 fioro C3bOKI, a Takox Mozenb
MOPYIIIHKUKA, B SKIHA B1IOOpakaloThCsl MOTO MPAKTUYHI Ta TEOPETUYHI MOXKJIMBOCTI,
ampiopH1 3HAHHS, Yac 1 MicIle i Ta 1HII XapaKTePUCTUKHU, € BAXKJIMBOIO CKJIaJ0BOIO
YCHIIIHOTO TPOBEJCHHS aHaji3dy pU3UKY Ta BU3HAUYEHHS BUMOI 0 CKJIaJy Ta
XapaKTEPUCTHUK THTErPaJIbHOT CUCTEMH 3aXUCTY.

[Ipore, HaBiTh B yMOBax 0araTopiBHEBOI CHUCTEMH [MEPEHIKOA KOAHA
Mi3HaBajJbHA MOJENh HE MOXXE OJTHOYACHO BUKOHYBATH BEJIMKY KIJTBKICTh 3aB/IaHb
"3axucHoro HampsMmky". ToMy momiibHO OIiHIOBaTH €(EKTUBHICTH MOJENl B
KOHKpETHOMY oOpaHoMmy acmekti ii peamizamii [13, ¢.93]. 3okpema, BUSBICHHS
HECAHKI[IOHOBAHUX TMOBITPSHUX aTaKk 3JOBMUCHHUKIB 1O TMiJPUBY KOHKPETHOI
3aXUCHOI OOOJIOHKHM 00'€KTa MOKJIMBO IIIIXOM pealizaiii paaiofoKaiii OMMmKHBOT
B3aemozii (PbB) [14, c. 66]. Ilpu npoMy 3aBaaHHS 3arajibHOi Ta MapaMeTPUYHOI
imenTrdikarii po3nizHaBaHHs MOTEHIIMHOTO BTPYYaHHS 3a JIOTIOMOT'OF0 JOCIIIIPKCHHS
TIIOTETUYHOT CUTHAJIBHOI aHAJIOrOBOI J1i MOXHA 3BECTH JI0 KOPEJSIINHHOT 00poOKHU
30HYBAIbHUX Ta BIAOMTUX curHamB [14, c. 403], Hanpukmaa, BiJ APOHIB, SKI
BTOPIJIMCH Yy MOBITpsiHY obOnacth KBO, mo oxoponserbcs. B manomy BumNaaky,
ONTUMAJIBHICTh BHOOPY 30HAYBAJIBHOI'O CUTHAIY 3aJ€KHUTh, 3 OJHOTO OOKYy, BiA
pe3yibTaTy ampiopHOTO aHajidy WOro CHUTHAJBbHOI (YHKINI Ta BIAMOBITHOTO
00’€MHOTO TiJla HEBHU3HAYCHOCTi, a 3 IHIIOTO OOKYy — BiJl BUMOTr 3a0e3MEUEHHS
CKPUTHOCTI CaMOro IMpoLecy BUSABICHHS (IPOHIB) 13 BUCOKOIO PO3/IIHHOIO 3aTHICTIO
3a JIBOMa MapaMeTpaMy — MOTo JabHOCTI Ta MBUAKOCTI. HacaMkiHels 3a3HaunuMo,
10 32 PaXyHOK CXEMOTEXHIUHOI peamizallii B3aeMHO-KOpeSAIiiHuX npuctpoiB PBB,
HalpukiaJg  TakKoro, 10  BHKOPHUCTOBYE  IIyMOMomiOHWM  Oe3nmepepBHHIMA
HagBrucokodactotHuii (HBY) 30HmyBanpHUI CUTHAN 3 aMILTITYTHOIO MOIYJISIIED Y
BUTJISA/I1 TTauku 3 N KOTepeHTHUX IMITYJIbCIB TaycoBoi Gopmu [14, c. 403], momiiasHO
3abe3neuyBat (IIpU  CTBOPEHHI CYYaCHUX CHCTEM YIIPaBJIHHSI) MOHITOPUHT
KiOepIpoCTOpPY, B OCHOBI SIKOTO 1 MIPOCTEKYETHCS 1JI€0JIOTIsI KOPEISIIHHOTO aHaTI3y
BXIJTHOI 0O0yprorouoi 1ii curHamay (abo curHaimbHOi (yHKIID), IO MiAnazae I

BUSBJICHHSI, BUMIPY Ta PO3Mi3HABaHHS.
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BucnoBxku

B pobGori mokazaHuii B3a€EMO3B’SI30K 13 3aKOHOJIaBUOK 0a3or0 YKpaiHu
MoOYyJIOBaHUX  CTPYKTYPHO-JIHTBICTUYHHUX CXEM: TMPIOPUTETIB  3a0e3IeueHHs
kibepOe3nekn YKpaiHM Ta CTpaTeTiuHMX LJICH, KPUTEPiEB BiAHECEHHS OO0'€KTIB 0
KPUTHUYHOI 1HQPACTPYKTYpPH, CEKTOPIB KPUTHYHOI 1HPPACTPYKTYpH, OCHOBHHX
3aB/laHb ONEpaTOpiB KPUTUYHOI 1HQPACTPYKTypH, OO0’€KTiB KiOepOe3meku Ta
Ki0ep3axucTy, CyKyIHOCTI 00’€KTiB KpUTHUHOI 1HGpacTpykTypH. Takox BUKIaJeHA
METOJIOJIOTisT MOOYAOBH TMi3HABAJIBHOI IHTETPadbHOI MOJENi O€3MeKH CYKYIHOCTI
00’€KTIB KPUTUYHOI 1HQPACTPYKTypH HA OCHOBI CTPYKTYPHO - JIHTBICTUYHHX
NpeICTaBiICHb 3TIHO CYYacHOTO OPUAMYHO-TIPABOBOTO piBHA YKpaiHU, Ta
BiJIoOpakeHa y BUIJIS/I CXEMHU 3 JICTAIBHUM BKa3aHHSM HaINPSMKIB CITIBBIIHOIICHb
MiXK CTPYKTYpPHUMHU €JIeMEHTaMH. 3alpolOHOBAHO BUKOPUCTAHHS IIyMOIOIiOHOTO
6e3nepepsHoro HBY 30HAyBambHOTO CHUTHAy 3 aMIUTTYAHOIO MOMAYJIAIIED Y
BUTJISA1I Maykd 3 N KOTNepeHTHHUX IMITYJIbCIB TaycoBoi (opmu, sKuii 3abe3reuye
CKpUTHICTh ¢yHKIitoBaHHds PBB 3 Meroro MoOHITOpUHTY KibOeprnpocTopy Ta

BUSIBJICHHS] HECAaHKIIIOHOBAHOTO BTPYUYaHHS B KiOEPIPOCTIP, 110 OXOPOHSIETHCS.
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KAPITEL 3/ CHAPTER 3°
PROBLEMS OF IMPROVING THE MENTAL HEALTH OF THE
POPULATION OF UKRAINE AND THE PECULIARITIES OF THEIR
SOLUTION AT THE CURRENT STAGE

DOI: 10.30890/2709-2313.2022-11-01-001

Beryn

PedbopmyBanHs cucTeM OXOpOHH 370pOB’Sl B PI3HHUX KpaiHax Bi1AOyBanioCh
pI3HMMH IIISIXaMH Ta B pI3HUKA dac. Bce 3amexano BiJg TOJOBHMX YWHHHUKIB
JIEp’KaBHOI TMOJITUKA KOXKHOI KpaiHM, TaKWX SK COLIAJIbHO-€KOHOMIYHI YMOBH
PO3BUTKY KpaiHW, JOOCTaTHE (iHAHCYBaHHA CHUCTeMH oOXopoHu 370poB’st (CO3),
BBEJICHHSI 000B’ I3KOBOT'0/I00POBUIBHOIO MEIMYHOTO CTPaxXyBaHHS, K1 KapJUHAIBHO
3MIHIOBJIM Ta TMOKpAIlyBajdd TOKa3HUKH CTaHy 370pOB’S 11X HaceJIeHHs Ta
MaTepiaibHO-TeXHIYHY 0a3y CUCTeMH OXOPOHHM 3J0poB’s Kpainu [12, 28, 34]. barato
YKpalHCHKMX HAYKOBIIB TMOCTIHO HAarojomlyloTb Ha TOMYy, M0 mpobiema
nosrotpuBaioi pedhopmu CO3 Ykpainu moB’si3aHa 3 TUM, 10 YKpaiHi y CHaJ0K Bij
YPCP 3anmummnace Hemie3natHa « CemMarikiBchbka» MOJCIb OXOopoHH 310poB’s [1,13].
JlificHo, skmo B3ATH Oynab Ky KpaiHy, Ao npukiany: CIIA, BenukoOpurtasiro,
benerito, Ilomenry, Yropmuny, Icnanito, mepkaBu MOCTPAASHCHKOTO IMPOCTOPY:
Jlutey, ['py3ito, Ecronito, JIaTBito TO TakoX MOXHa MPOCITIAKYBaTH BAXKKUH IIIJIAX
nposenenns pedhopmu CO3, ofHaK, TEMITU MO3UTUBHUX 3MiH Ta PE3yibTaTH 1CTOTHO
BiJIpi3HsIOThCA Bl Ykpainu [29, 30]. [IpuurHa He B TOMy, IO yCHaJKOBaHO, a B
pILIyYUX MParHeHHsX JAEp>KaBHOI MOJITUKH JI0 PEATbHOTO 3100YTTA Kpallux 3MiH Ta
HagiiHoMy (QinancyBanHi CO3, a He AekapalliiiHi, TUCKYCIiHI, 1HOA1 HaBITh JICIIO
CHEeKyJsATUBHI mnparHeHHs pedopmyBat CO3, sika TpUBAaE TpETE AECATHIITTS 1
CTBOpHWJIA CTIMKUN CTEPEOTHIl TPHUBAJIOI Jermpecii y MenuyHiil ramy3i YKpaiHu Ta
3HEBIpY Yy  MOXIIMBOCTI  3aBepuieHHs  joBrotpuBaioi  pedopmu  CO3.
upokomacmrabuux 3pymieHs y pedopmi CO3 mo 2017 poky HE HTPOBOAMIOCH,
JUIIe B OKPEMHX CEKTOpaxX, BIAMIYATUCh 3MIHM TIEPEBAXKHO JIOKAJIBHOTO 1
dbparMeHTaIEHOTO Xapaktepy. [Ipu 1bOMy TMOCTiHA MiATPUMKA/KOHCYJIBTAIS 1

nparHeHHss €C posmouanace me y 2001 pomi, Komu 3a MATPUMKH (QOHIY

3Authors: Chorna V.V., Khliestova S.S., Serebrennikova Oksana Anatolievna, Serheta Ihor Volodimirovich
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«BinpomxkeHHs» Oyiu 3amporOHOBaHI KOHKPETHI HampsMku y pedopmyBanHi CO3
VYkpainu, a TakoX Mmija erigoro €Bporneicbkor KoMiciero Ta CBITOBUM OaHKOM Yy
2004-2005 p.p., xonu Oynau HadaHl pekoMeHnamili Ypsay VYKpaiHu 110110
IHCTPYMEHTIB 3aIlpoBaPKEHHS HOBUX/HaIIMHMX MexaHi3MiB ¢diHancyBanHs CO3.
[TpoTsirom 2002-2009 p.p 3a MIATPUMKH aBTOPUTETHUX MIXHAPOJHHUX OpTaHi3alliil:
CeitoBum 0Oankom, «FOHICE®y», OOH, €Bporneicbkor0 KOMICIEIO 3alporoOHOBaHa
HU3Ka MDKHApOJHUX TMPOEKTIB, sKI OyJdM TOKIaJZeHI B OCHOBY Oaratbox
HOPMATHBHUX aKTiB, 1 OJIWH 13 OCHOBHUX — I1¢ KOHIIEMIsT PO3BUTKY OXOPOHH
3mopoB’st HaceneHHs Ykpaiam (Ne 1313/2000 Big 07.12.2000 p.), mo Ha gaHuil 9ac
noTpedye MOOMpaIfoBaHHs/IoNMOBHEHH. B VYkpaini mnpuiiHaTo 0arato 3aKoHiB,
KOHIIEMIIii, mporpaM BigHOCHO mpoBeneHHs pedopmu CO3 mist HagaHHS AKICHOT
MEIUYHOI JOMOMOTM Ta TMOKpAIIEHHS TMCUXIYHOTO, (PI3UYHOTO 1 COMATUYHOTO
3]I0pOB’S HACENIEHHs, MPOTE BIJCYTHS HaJeXHa (PiHAHCOBA MIATPUMKA JEp>KaBU
BIAMOBIIHO 10 BUMOT choroacHHs Ta Bumor €C [14, 19].

HaiicyTreBimmii kpok y pedopmyBanHi CO3 VYkpainu ctaBcs Ko OyJio
npuitHaTo 3akoH VYkpainu «[Ipo npepxkaBHI (iHAHCOBI TrapaHTii MEIUYHOTO
oOcnyroByBanHsa HaceieHHs» Ne2168-VIII 3a 2017 p. Tta IlocranoBy KabGinety
MinictpiB Ykpainu «IIpo ytBopenns HamionanpHoi cimyx0u 3A0poB’s YKpaiHu»
Ne 1101-2017-n Bim 2017 p., Kl COPUSIIM YKJIAJaHHIO JOTOBOPIB 3 HaJaBadyaMH
MEIUYHUX TOCIHYT, PO3BUTKY OpPraHi3alliiiHOi CTPYKTYpH 3 MDKpErioHaabHUMHU
AenapTaMeHTaMH TOIIIO.

Jlis HamaHHS HOBUX/AlEBHX cTpaTeriyHux pekomenzgamiii BOO3 paszom 3i
CeiToBuM OankoM y 2019 pori npoBiB aHamiz pepopmu (iHaHCYBaHHS CHUCTEMH
OXOpOHHM 3710poB’st YKpainu 3a 2016-2019 p.p. Ta 3anpornoHyBaB T'OJIOBHI HAPSIMKH
JUIL  TIOKpallleHHS 1 TMpojoBXkeHHS pedopM B cdepl OXOPOHH 3I0POB’S:
aBTOMAaTH3alllsl HaJaBadiB MEIUYHUX MOCITYT Ta 30UIBIICHHS POJIi MICIIEBUX OpPraHiB
CaMOBPSAYBaHHS SIK BIJIACHMKIB 3aKJaJiB OXOPOHHU 3J0POB’S; BIIPOBAIKECHHS
CTpaTeriyHUX 3aKyImiBedb MEIWYHUX TIOCIYT; OIllHKa TIEPEeTBOPEHb Ha PIiBHI
MIEPBUHHOI MEIUYHOI JOMOMOIM 3 BUKOPHUCTAHHSAM EJIEKTPOHHOI CUCTEMHU OXOPOHHU
3JI0pPOB’sI; PO3pPOOKa YITKO BH3HAYEHOTO TapaHTOBAHOTO IMAKETY MEIUYHHUX TOCIYT;
pedopMyBaHHS CTAIllOHAPHOTO CEKTOPY 3 (DOPMYBaHHSM TOCHITAIBHUX OKPYTIB B
KOJXKHi# obnacri [4, 5, 20, 27, 28].
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ITin gac mangemii COVID-19 BuHUKIIa BUCOKA YYTJIUBICTh, 3aJCKHICTh CTaHY
3I0POB’sl JIFOJIEH 0 CTaHy MaTeplaibHO-TEXHIYHO1, J1arHOCTUYHOI, JIIKYBaJIbHOI 06a3u
MeIn4YHOi cdepu 1 Biaa3epkammia AocTaTHhO KputuuHuii cran CO3 Vkpainu. 1lsa
CUTYyallisl BUMarajia BUPOOJICHHSI €IMHOI JEp>KaBHOI MOJITHKU Ta CYTTEBUX, HOBUX,
pimyunx 3MiH y CO3 VYkpainu. PedopmyBaHHS OXOpOHU 370pOB’sl 3arajioM Ta,
HacaMmIiepesl, OXOPOHU TICUXIYHOTO 3JI0POB’Sl € HEB1JI’€MHOIO YaCTHHOI y TMOJITHII
JepXKaBU Yy HampsIMKy MIJBUIIEHHS pIBHA JO00poOyTy HaceleHHs, CTBOPECHHS
HAJICKHUX YMOB Tpalll, MIABUIICHHS SIKOCTI MEIUYHHUX MOCIYT Ta IX JOCTYMHOCTI B
Oynb ssKOMY perioHi YKpainu, MABUIICHHS CTUMYJIB JUIsl 3I0POBOTO CTIOCO0Y JKUTTS
Ta TOCTIHHOI MpodiTakTUYHOI POOOTH HA 3HUKEHHS 3JIOBKHBAHHS aJKOTOJIIO,
TIOTIOHY, HapPKOTUYHUX PEYOBHH Ta IHIIMX MIKIJJIUBUAX 3BHYOK, 3HIDKCHHS PIBHS
CMEPTHOCTI, 3arajibHOi 3aXBOPIOBAHOCTI 1 COLIAJbHO HEOE3NEeYHUX 3aXBOPIOBAHbD,
IHBJIITHOCTI Ta TIOKpAIIEHHS TICUXIYHOTO 3JI0POB’S, 30UIBIICHHS CEepeaHbOT
TPUBAJIOCTI KUTTS JIIoAuHU [29, 32, 34].

['onoBHOIO MeTOI0 poOOTH OyB MOTIMONEHUM PO3risa MpoOieM MOKpalleHHs
MICUXIYHOTO 3/IOPOB’Sl HACEJIEHH YKpaiHu Ta aHasli3 0COOJUBOCTEH iX BHUpIIICHHS Ha
cydacHoMmy etami. HaTomicTh TeopeTHyHa 1 NMpaKTUYHA 3HAYYIIICTh JTOCIIIKEHHS
noJisira€ y BU3HauUeHH1 ocHOBHMX HampsMKiB iHTerpauii CO3 Ykpainu no CO3 €C 3
BUKOPHUCTAHHSAM 1CHYIOUOTO JOCBITy Y peOpMyBaHHI CUCTEMH OXOPOHH MICUXIYHOTO

3JI0pPOB’l HACEJIEHHS JEP/KaABH.

3.1. AHas1i3 HOPpMATHBHO-NPABOBOI OCHOBHM OXOPOHM NCHUXIYHOI0 3I0POB’Sl B

Ykpaini B nopiBHsHHI 3 kpainamu €C

BignosigHo no crareit 3, 22, 49, 64 Konctutyiii YkpaiHu jeprkaBa MOBHHHA
3a0e3reuynTi TpaBaMu 1 CBO0OJIOI0, OE30IJIATHOK MEAUYHOK JIOTIOMOIOK 1
MEJIMYHUM CTpaxyBaHHSM HacejeHHs. Tak, y cT. 3 miaKkpeciroeTses, mo «JIroauna, i
XKUTTS 1 3I0pPOB’sl, YECTh 1 TIAHICTh, HEJOTOPKAHHICTh 1 O€3MeKa BU3HAYAIOTHCS B
YkpaiHi HaWBHUIIOI COMIAJBHOIO IIIHHICTIO», y CT. 22 BCTAHOBJEHO, IO
KOHCTUTYI[IMHI MpaBa 1 CBOOOAM TapaHTYIOThCS 1 HE MOXYTh OyTH ckacoBaHi. I[Ipu

MNPUIHATTI HOBUX 3aKOHIB a00 BHECEHHI 3MIH 10 YMHHHUX 3aKOHIB HE JOIYCKA€ThCA
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3BY)KEHHSI 3MICTY Ta OOCATy ICHYHOYHMX MpaB 1 CBOOOI», y CT. 49 BU3HAYaEThCs
«KoxkeH Mae mpaBo Ha OXOpPOHY 3[I0pOB’s, MEIUWYHY JOMOMOry Ta MEIUYHE
cTpaxyBaHHA. OxopoHa 370poB’st 3a0e3MeuyeThCcsl ACp>KaBHUM (PIHAHCYBAaHHSIM
BIIMOBIAHUX  COIIlaJIbHO-€KOHOMIYHMX,  MEAMKO-CaHITApHUX 1  O3J0pOBYO-
poGIIAKTUIHUX TPOrPaMm.

Jlep>kaBa CTBOpPIOE YMOBH ISl €(DEKTUBHOTO 1 JIOCTYIMHOIO /I BCIX TPOMAsSH
MEIUIHOTO OOCTYyTrOBYyBaHHA. Y NIepkaBHUX 1 KoMmyHaapHUX 303 MenuyHa J0TIOMOTa
0e30ruraTHa 1, OTXKE, ICHyI0Ya Mepeka TaKWX 3aKjIajiiB HE MOXKe OyTH CKOpOUYCHA, a
mpaBa 1 CBOOOJIM JIIOJIMHU 1 TPOMaJAsSHUHA HE MOXYTh OyTH OOMEXEHI B yMOBax
BOEHHOTO a00 HAJ3BUYANHOTO CTAaHy Ha 3a3HAYCHUN CTPOK Aii mux oOMexeHb» [15].
AJne 3a OCTaHHI POKM Ta CHOTOJIHI TPOMAISHU YKpaiHH HE OTPUMYIOTH O€30IUIaTHY
AKICHY MEAUYHY JOMOMOTY, siKy rapantoBaHo Koncruryieto Ykpainu. Butpatu «3
BJIACHUX KHIIEHb», Y % 10 BCIX BHUTpPAT Ha OXOpPOHY 370poB’s 3a 2016 pik
ckianarTe: y Opannii — 9,8%, y CILIA — 11,1%, y Benukiéi bpurtanii — 15,1%, B
VYkpaini — 54,3%.

MiKHApOJHUM MEIUYHUM KOPITyCOM 3a MIATpUMKH Tpynu CBITOBOro OaHKy
IIPY OMUTYBaHHI JIOMOT'OCTIOJIAPCTB CIulaTa 3a (papMarieBTUYHI 3aCO0M MAIllEHTH, K1
3HAaXOJMJINCh HA CTalllOHAPHOMY JIIKyBaHHI «3 BJIacHOI KuIeH» ckiana — 90,7 %. 3a
pimennam Konctutyniitnoro Cyay VYkpainu Big 29.05.2002 p., 2008 p., (Ne20-
p/2008), 2011 p. (20-pm/2001), 2012 p. (Ne3-pn/2012p.) 3a3HavyeHo, MmO
«Oe3oriaTHa MEAWYHA JOTMOMOTa» JEp’KaBHM HEB3MO31 3a0€3MEeYUTH TPOMAJISTH
YkpaiHu 1 3aleXuTh BiJ COLIATbHO-EKOHOMIYHUX, (DIHAHCOBUX MOKIMBOCTEH
nepxkaBu. B kpainax €C HallioHaJIbHY TapaiurMy «MEIUYHUX MOCITYT» 3MIHWIH 11e
y XX CTONTTI HUIBIXOM IPOBEJEHHsS OaraTthoX pedopM: ACIHCTUTYIIOHAII3AI]
(CKOpOUEHHS JIIKapeHb, JIKAPHAHUX JIDKOK, CTBOPEHHS TOCHITAILHUX OKPYTIB),
BBEJICHHSI MEIMYHOTO CTpaxyBaHHs Tomlo [28, 29, 35].

HopmatuBHo-1paBoBe 3a0€3MeUeHHs y HaJlaHHI MEIUYHUX MOCIYT, OCOOJIHMBO Y
HaJaHH1 MEAUYHMX TOCIYT Malll€eHTaM 3 MCUXIYHUMHU po3jiafaMu B €BpOnenchbKux
KpaiHax nependavyeHi MDKHAPOAHUMHU Ta BHYTPIITHBOAEPKABHUMHU aKTaMHU.

Y 1948 pomi Ypsau nepkaB wieHiB Pagm €Bponu miammcanu KonHBeHIiro
«I1lomo 3axuCTy TpaB JIOIWHA 1 OCHOBOIOJIOKHUX CBOOOT». KOHBEHITI€IO0 B CTATTIX

1-5 mepenbadeHo: MOBaXKaTW MpaBa JIOAWMHU/TAIIEHTA, & OCOOJMBO CTABJICHHS IO
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NAaIl€HTIB 3 MCUXIYHUMU pO3JIaJJaMd, MPaBO Ha JKUTTS, 3a00pOHY KaTyBaHHS
JIOIMHU/TIallEHTa 200 HENIOAChKE CTaBJIEHHS, 3a00poHy pabCTBa 1 MPUMYCOBOI ITpalli
Nalli€HTIB, NMpaB Ha CBOOOY Ta OCOOMCTY HEIOTOPKAHHICTh MAIEHTIB B OyAb SAKUX
yMoBax. Lle akTyanpbHO Ha CHOTOJIHI IIOJ0 MAIIEHTIB 3 MCUXIYHUMHU PO3JagaMU, K1
nepeOyBaloTh Ha CTalllOHAPHOMY JIiKyBaHHI. 3a JaHUMU MiXXHAPOJIHOTO MEAUYHOTO
Kopmycy, 3a miarpuMkoro CitoBoro 6anky 90 % ¢iHaHCyBaHHS HANpaBIsJIOCh Ha
CTalllOHapHe JIIKyBaHHs MAI[IEHTIB 3 ICUXIYHUMH po3i1agaMu B Ykpaini [16, 21].

V 3aznauenii pezomorii BOO3, Pagun €sponu, €C, Benuka TypOoTa npuaiieHa
MATAHHSAM 3MIITHEHHS TICUX1YHOTO 37I0POB’ Sl HACEJICHHS IIAHETH, SIKE € aKTyaJIbHOIO
10 Hammx AHIB, Oyma miamucaHa (I'embcincbka nexmapariss 994 055) rmaBamu 35
nepxa y cronuii Oinnsuaii ['enscinki, B Tomy gucti i CPCP [6].

OpHa 13 rOJ0BHUX, JOJICHOCHUX JAEKiIapallii s kpaiH €BponeichKoro corm3y €
I"aBaiicbka nexnapariis BcecBiTHbOI mncuxiaTpuuHoi acomiarii (1983 p.), B ski
akIeHT OOOB’SI3KIB JIIKapiB TICUXIATPIB NPH JIIKYBaHHI MAIlI€EHTIB 3 TMCUXIYHHUMH
po3NlajjaMd  HaIlIeHuH Ha 3a0e3leueHHs JIOBIpM TaIi€eHTa, 3a0e3nedeHHs
KOH(]IAEHIIIMHOCTI 3 OOKY JIiKaps, CHIILHUM KOHTAKT 3 pOAUYAMU JIiKaps, IKUM Hajae
MEJIUYHY JOMOMOTY iX pOoJHUYy, MOCTiMHE CHIJIKyBaHHS/1HGOPMYBaHHS Malli€HTa Ta
HOro poAMUIB 11010 XBOPOOH, CIOCOOM JIIKYBaHHS Ta MpenapaTH, sSKi Ha3HaueH1, IPH
[[bOMY JIIKap HE MOBMHEH MOPYIIYBAaTH MpaB MAIli€HTa 3 NCUXIYHUMHU pO3JIaJaMu i
HIKOJM HE MPOBOAMTU MAOCHIIM OyIb-SKUMHU METOAaMH HaJa TallieHTaMu (1aTa
HaOparHs ynHHOCTI M1t Ykpaiau 06.03.2010p.) [2].

VY 1989 pomi Bindyscs VIII BeeciTHiii koHrpec ncuxiatpiB y Adinax, Ha SKOMY
OyJI0 MPUMHATO OCHOBHE IOJ0KEeHHSI BceecBiTHBOI mcuxiatpuynoi acormialii (BITA)
3a OCTaHHI IIICTh POKIB II0JI0 IIPaB Ta OPUINYHOTO 3aXUCTY MAII€HTIB 3 ICUXTYHUMU
posnanaMu, morokeHuid I'eHepanbHOoo acamOieero BITA Ta Bu3HaueHUH 3B 30K
3’€IHaHHS 3 HOBOCTBOPEHMM EKOHOMIYHO-cOIlaibHUM KoMiTeToM (uepe3 Kowmiciro
OOH mtoguum). lle monoxxenus (995 871) mponomxkye 1 monoBHIOe ["aBalicbky
nekiapariito (995 872), sxa BimoOpakae OCHOBHI MPUHIMIIN 11010 MpaB MAI[IEHTIB 3
MICUXTYHUMH PO3JIalaMH: OCOOH 3 TMCUXIYHUMHU PO3JIaJlaMi MArOTh MPAaBO Ha CBOOOTY
SK 1 1HII JFOJM, BOHM HE TOBHHHI OyTH 00’€KTOM IUCKpUMIHAIMII HA MIATPYHTI iX
3aXBOPIOBaHHS, IMOBMHHI OyTH mpoiHGOpMOBaHI IIOAO JIKYBaHHS Ta MpaB Ha

amesALiio 1 MaloTh MpaBa 0coOMCTO OyTH MPHUCYTHIM MPHU CIyXaHHI HA CyJi, MaTH
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KBaTi()iKOBAHOTO OIIKyHa/OMOyJCMEHa, MaTh IMpaBO Ha OTpUMaHHS Mpodecii,
FYMaHHY 1 JOCTOMHY MEIWYHY JONOMOrY 3 JOTPMMaHHsS OaXaHHsS TMalli€HTa 1
BCTAHOBJIEHHSI  JIarHO3y 3TIIHO 3 MDKHApOJHO MNPUUHATUMH  MEIUYHUMU
crangaptamu. Lli nokymenTn Oynu cipsiMoBaHi Ha ii, siki BigOyBanucs 3 70-90 p.p. B
CPCP 1o BiTHOIIIEHHIO 10 YB’SI3HEHb AUCHACHTIB y MCUXIATPUYHUX JIIKAPHSX, 32 10
y 1983 porti pagsHcbKa acoriarlis mcuxiarpiB Oyia BukitoueHa i3 BITA [22].

I'enepansroro Acambieero OOH y 1992 pomi Oyna npuiiasta pesostoris 46/119
«3ammTa JUIl ¢ TICUXUYECKUMHU 3a00JICBAaHUSMHU W YIIYUIICHUE TMCUXUATPUICCKOU
MOMOIIN», B SKWUW 3a3HAYEHO, II0: BOHM MAIOTh MPaBO HA MEAUYHY 1 COIIaTbHY
JOTIOMOTY JIJIsl IIATPUMKH 3I0POB’ s, Ha peadiTiTaIlito, TpyI0TepaInito, Ha 311HCHCHHS
BCIX IIMBUIBHMX, TOJITUYHUX, €KOHOMIYHUX, COIllaJbHUX 1 KyJbTYpHHX MIid, Ha
aJBOKaTa, Ha XUTTA 1 TIpaIlo y TpoMaji, Ha KOH(iACHIIIHHICTh, 32 OyIb SKOi Mpaiii
OTpUMyBaTu rpouoBy orary. B kpainax €C nikyBaHHS KOXKHOTO IMPOBOJUTHCS
1HIMBIAYaJIbHO 1 OOTOBOPIOETHCS K 3 XBOPUM, TaK 1 3 poaudaMu abo OIMIKYHOM 1
00OB’SI3KOBO 3MIHIOETHCS 3a BIJMOBIAHOI TMOTPEOM MiA dYac JIKyBaHHSA, SKe
HaIpaBJICHO HA MOBEPHEHHS MallieHTa B rpomaty [25, 29].

@OyHIaMEHTAIbHUMHA MI)KHAPOJAHUMH JIOKYMEHTaMH IMOJ0 TpaB TMAaI[l€eHTa €
Jlicaboncrka pexmapanis BMA mnpo mnpaBa mnamientiB (BcecBiTHsS MikHapoaHa
acomiamigs — 1981 p.); Jexmapaiiiss mpo MONITUKY B Taiy3l 3a0e3meueHHs MpaB
namieHTiB B €Bporni — 1994 p.; «KouBeHuis npo mpasa JIOAUMHU 1 O10MEAUIIMHYY
Pamu €Bporu — 1996 p.; XapTis ocHoBHHX TipaB €C, sKa y CT.6 JIeKJIapye MpaBo
JIOOWHA Ha O0e3meKy 1 JAOCTyn A0 MEIWYHOTO OOCITyrOBYBaHHS Ta MEIMYHOL
JIOTIOMOTH /111 TOCSITHEHHSI BUCOKOT'O PIBHS 0XOpoHU 3710poB’s; [Iporpama BOO3 3
Oesneky mailieHTiB (BcecBiTHROrO anbsHCy 3a Oesneky mnarieHtiB — 2004 p.);
[Iporpama BOO3 2008-2009 p.p. momo 60poTs0i 3a 6e3reyHy MEIUYHY JI0IOMOTY Y
cBiTi [29].

3a imimiatuBoro BOO3 (2007 p.) Ha X KoOH(pepeHiii E€BponerchbKux
HaIllOHAJIBHUX KOOPJAMHATOPIB IIOJAO OXOPOHM TICUXIYHOTO 37I0pOB’sS  OyJ0
po3pobieHo «[lmaH cmiapHUX MM 171 MIABHINEHHS €(PEKTUBHOCTI HAIIOHATBHUX
nporpam pedopMyBaHHS CHCTEM OXOPOHH IICUXIYHOTO 370POB’S HOBHX HE3aJICKHUX
JepKaBy Ta MpuilHATa HOBa «MepaHcbka faeknapaniss BOO3 npo ncuxiyHe 310poB’s

B KpaiHax, mo yrteopuincs micig po3nagy CPCP» mjis HOBOCTBOPEHHX HE3aNEHKHUX
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nepkaBax:  AsepOaiimpkany, ['pysii, binopycii, Kupruscrany, Momnmaosu,
Tamxukucrtany, TypkMmeHictany, Y30ekucrany, Ykpainu. s aexmapariiis 3akivkana
MOCTPAASHCBbKI KpaiHU CHiUIbHO 3 €BponeichkuM perioHanbHUM odicom BOO3
MPOBOJIUTU  3aXOAM 100 pePopMyBaHHS HAlIOHAJIBHUX CHUCTEM OXOPOHH
MICUXIYHOTO 3JI0POB’Sl Ta JOTPUMaHHS TOJOBHUX MPIOPUTETIB HalllOHAJIBHOI
MOJITUKM: 11€, B TIEPIITY Yepry, HaJiiHe (piHAHCYBaHHS CIIYKOU OXOPOHHU NICUXIYHOTO
3II0POB’S JIsl BCIX BIKOBUX BEPCT HACENEHHS (IITH, TOPOCIHI, JIOIU TIOXUJIOTO BIKY),
AOTPUMAHHS ~MYJIbTHIMCHUIUTIHAPHOTO 1 OIOMCHUXOCOLIAIBHOTO MIAXOAY MpH
JIKyBaHHI Malli€HTIB 3 MCUXIYHUMH PO3JIaJaMH, MIATOTOBKAa KaJapiB Ha BCIX PIBHAX
CO3, BuUKOpiHIOBaHHS/3HUILEHHS siBUIA cTUrMatu3anii B 303, nepBUHHY MEIUYHY
JOTIOMOTY  CIIiT HaJaBaTH  MEIUKO-TICUXOJIOTIYHY/COMAIbHY  JOTIOMOTY 3
MOYAaTKOBUMHU O3HAKAMH TPUBOXKHOTO Ta JIETIPECUBHOIO pearyBaHHs, MPEAUKTOPAMHU
EMOI[ITHOr0 BUTOpaHHA 3a MICLEM TMOCTIMHOIO MPOXKUBAHHS 3aaJisi IIBUIKOIO
MIOBEPHEHHS 0COOU JI0 CyCHiIbCTBa/TpoMau [3].

3a manumu BOQO3, maiixe 300 MiIbHOHIB HACEJIEHHS CBITY MEPEXKHIIN TXKKI
nenpecii, 13 HuUX 76-85% He MaroTh JOCTyNy JI0 HAJaHHS MEIMYHOI, TICUXOJIOTIYHOI,
COLIAJIBHOI JIOIOMOTH, aJIe CTPALIHIIIE TE, 10 KOKHOTO POKY Bl 11bOTO 0113bk0 800
TUC. 0Ci0 3MIACHIOITh CAaMOTYOCTBOM Ha HAIlli TUTAHETI, 1 YacTilie — 1€ MOJIOJb y
Bimi 16-30 pokiB. BOO3 mocTiiftHO po3po0iisie KOMIUIEKCHI IUIaHU Jil I KOXHOI
KpaiHl OKpEeMO IIO0A0 HaJaHHS KOMIUIEKCHHX, COIIaIbHUX, IHTETPOBAHUX ITOCTYT B
rpoMagax ocobam, ki moTpedyroTh aomomory. Tak, Ha 66-if BececBiTHBOI AcamOiei
(2013 p., Kenesa) 0y mpuitHaTuii Komrmekcanii toran Ha 2013-2020 p.p. momo
I00aJbHUX Ta HAIlIOHAJBHUX AIM 3 NMUTaHb 3MIIHEHHS ICHUXIYHOTO OJarornoayyys
HACEJICHHs IUJIAaHeTH, BHUPIIMICHHS TMpo0JieM, SKI MNpu3BeId 10 30UIbIICHHS
3aXBOPIOBaHb HA TMCUXIYHI PO3JIAJU 1 CTAIM TATApPEM KOXKHOI Jep>KaBH, a 0COOJIUBO B
KpaiHax 3 HHU3bKUM pIBHEM JIOXOJY 1 MOKE€ JOCSTTH TPEThOro MICIS Ccepe
3axBoproBanb 10 2030 poky [17, 29].

Y «Atnaci ncuxiyHoro 310poB’s» BOO3 mpoBoaMTH MIOPIYHHME  aHai3
MOKA3HUKIB, SIKI BIUTMBAIOTH Ha 3JI0POB’S HACETEHHs KOXKHOI KpaiHM Ta 3aJekaTh Bl
HAJIHHOTO/aIeKBAaTHOTO 1HBECTYBAaHHS CHCTEMH OXOPOHH IICHXIYHOTO 370pOB’S.
Kpaiau 3 HU3pKUM piBHEM JO0XOAY BUTpadaroTh 1% O0IKEeTy Ha OXOPOHY 3/I0POB’S B

MOPIBHSAHI 3 KpaiHaMM 3 BHCOKHM piBHEM Joxoay A0 5%, Ha npukiaai y CIIA
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KOXKHUM BKJIAJEHMI 10Jap y JIKyBaHHI Jenpecii moBepTae JepiaBi 0 YOTHPHOX
nonapiB 3B’SA3Ky 3 CKOPOYEHMM YacoM JIKyBaHHS 1 IIOKpAaIIEHHAM 310pPOB’S i

MOBEPHEHHM TIpane3aaTHoCT1 iroaunu [28, 30].

3.2. Curyanisi cborojieHHsi o0 pe)opMyBaHHS CUCTEMH OXOPOHH NCUXIYHOTO

310pOB’s B Y KpaiHi

Ha cporoani kinbKicTh 0Ci0 13 ICUXIYHUMHU po3faaMHu B YKpaiHi gocsrna 1,2
MJH., 13 HUX 700 THCSY MarOTh AJKOTOJbHY 3aJIeXKHICTh, 70 THCAY — HAPKOTUUYHY
3anexHicTb. brimsbko 30% HaceneHHsT YKpaiHU BIPOJOBXK KUTTS CTPa)XJalOTh HA
MICUX1YHI PO3JIaJH, a 3a ocTaHHI poku mij yac nanjaemii COVID-19 ix uucno 3pocio
me Ounpiie [24,33]. 3a CTaTUCTUYHUMHU JIaHUMH, CMEpPTEJbHI BHITQJKUA Yepes
caMoryOcTBa BIIPOJIOBXK TPhOX OCTaHHIX pokiB (2019-2021 p.p.) mnocTymoBo
smeHmmuchk 3 1,07% no 0,85%, ane mpu 1poMy NEPEBUILYIOTh MNOKA3HUKH Y
€BponeichkuX KpaiHax 1 3HaXOAATHCS Y YMCIl mepiux 25 Kpain cBity. BonHouac
MOKa3HUKHU TOIIMPEHOCT] PO3JIaJIiB MCUXIKKA Ta MoBeaiHKU 3a nepioa 2011-2018 p.p.
301abIManuch Ha 4,2% .

3 2000 poxy B Ykpaini nie 3akoH «IIpo ncuxiaTpuaHy JOOMOTY» (31 3MiHAMU).
VY cr. 1 mporo 3akoHy mepemdOavyeHe HaJaHHS KOMIUIEKCY CHeEIlaJbHUX 3aXOiB,
COpSAMOBAaHMUX Ha OOCTEKEHHS, IIarHOCTHKY, JIKyBaHHs, peabumiTamiro ocid 3
NCUXiYHUMU posnanamu. [lpu nipomy ¢iHaHCYBaHHS Ha MPOBEACHHS peaduTiTamii He
3abesneuye 3akiaau. llpore y mnpeamOyni 3akony #aerbes «IIpo mpaBoBi Ta
opraHizamiifHi 3acaad 3a0e3MeyYeHHs TPOMAJsIH ICUXIaTPUYHOK  JIOMTOMOT'OKO
BUXOJSIYM 13 MPIOPUTETY MpaB 1 CBOOOA JIOJWHMU, OOOB’SI3KM OpraHiB BUKOHABYO1
BJIaJIM Ta OPraHiB MICIIEBOTO CAMOBPSITYBaHHS 3 OpraHizallli HaJaHHS IICUX1aTPUYHOT
JIOTIOMOT'H Ta MPABOBOTO 1 COIIAIbHOTO 3aXUCTy, HABYAHHS 0C10, SIKI CTpa)XJaloTh Ha
MICUXIYHI PO3JaJH, 3AIMCHEHHS COLIAJIBHOTO 3aXUCTy Ta HaBYaHHS TMAllI€HTIB, SKi
CTPXJAI0Th Ha TICHUXIYHI PO3Taan», IO ChOTOMHI HE Peali3oBaHl B MiJ3aKOHHUX
aKkTax Ta Ha MICIICBOMY PiBHI.

3akonoM VYkpainu Big 2017 poky «I[Ipo BHeceHHS 3MIH 10 JEAKHX

3aKOHO/MABYMX AaKTIB YKpaiHM I0AO0 HaJaHHSI TMCUXIATPUYHOI  JJOTIOMOTH

MONOGRAPH 58 ISBN 978-3-949059-56-8



Prospektive globale wissenschaftliche Trends ‘ 2022 Part 1 %
nepen0dayeHl JTOMOBHEHHS IIOJA0 MPUIMHEHHS 3aCTOCYBaHHS MPUMYCOBHUX 3aXO/lIB
MEIUYHOrO  JIIKYBaHHS, CHUCTEMH 3aXOJiB, CHOPSMOBAaHUX Ha OTPUMAHHS
npodecioHalbHUX 3HaHb Ta HABUYOK, SKI HEOOXITHI Il TOBHOI[IHHOTO JKUTTS Yy
CyCHIIBCTBI Ta  CcaMOOOCIIyroByBaHHs. 3aKOHOM  THepeadadyeHo  HaJIeKHE
(dinaHCcyBaHHsS JJ11 3a0€3IME€UeHHs SIKICHOI ICHX1aTPUYHOI JOTIOMOTHU HACEJICHHIO,
BUKOHAHHS JIEPKABHO-LIJILOBUX MPOTrpaM B TOBHOMY 00cs31 [7, 8, 29].

[lomiTika 3 OXOPOHM TICHXIYHOTO 3I0pOB’S B VYKpaiHI MPOTATOM 4YaciB
HE3JICKHOCTI TIEPEBAXHO HOCHWJIA JIEKIAPATUBHHUM XapakTep 1 KOXKHA HACTyIHa
KOHIICTIIIISI TIPOBOJIMIIA aHAJN3 TOMEepPeaHbOl, a KOHKPETHUX MAiil He mepemdayana:
Konnermmiero Ha 2006-2010 p.p. JlepkaBHOIO IIiIhOBOK KOMITIEKCHOIO [Iporpamoro
PO3BUTKY OXOPOHHU MCUXIYHOTO 370POB S, B AKIH BiIOOpaXkeHH1 poOieMu, OB’ A3aHi
3 HEee(PEKTUBHICTIO MCUXIATPUYHOI JOMOMOTH MAaIllEHTaM 3 MCUXIYHOTO pO3JaJamH,
Konneniiero 1o 2020 poky Jlep>kaBHOi IporpaMu OXOPOHHU TICUXIYHOTO 3/I0POB’S, B
K1 OyJIO TTPOBEACHO aHaI3 MOXO/KEHHsI MPo0OJIeM, MOB’ I3aHUX 3 HEe(EKTUBHICTIO
MICUXIaTPUYHOI JIOTOMOTH, Ta CIIoco01B BHUpilieHHs npoosiem, Konueniiewo no 2025
poky HarioHanbHOIO MpOrpaMor0 OXOPOHM TCUXIYHOTO 37I0pOB’s B YKpaiHi, KOoTpa
BU3HAYWJIa  npoOjeMu  Ta  TPYAHOIIl, OOIpyHTyBaJia  Mporpamu  JJis
e(eKTUBHOT/AI€3AATHOT CHUCTEMH OXOPOHHM TICHXIYHOTO 3J0pOB’S, fKa IOBHHHA
¢yHKIIOHYBaTH B YH1()IKOBAHOMY MIXKBIJOMUOMY IPOCTOPI, 3aXUIIATH MpaBa ocibd 3
ncuxivaumu poszianamu. B Konnenmii 1o 2030 poky «IIpo cxBanenus Konmermrii
PO3BUTKY OXOpPOHHM TCHUXIYHOTO 370pOB’sl B Ykpaini Ha mepiog a0 2030 poky»
nepeadadeHo NUISIXU MOA0TaHHS YUCICHHUX MpobiieM y cdepl MCUXIuHOTO 370POB’S:
MPOBEJICHHS BIJMOBIHOCTI HAIIOHAIBHOTO 3aKOHOJABCTBA y cdepl OXOPOHU
MICUXIYHOTO 3JIOPOB’Sl, MOHITOPUHTY IMpaB JIOJWHM, 3a0e3reueHHs (piHaHCYBaHHS
OXOPOHU TICUXIYHOTO 37I0pOB’S, a OCOOJMBO BTOPUHHY Ta TPETUHHY MEIUYHY
JOTIOMOTY, TOAOJIaHHSI CTUTMaTU3allii, AUCKpPUMIHALII, MOPYIIEHb IMPaB MCHUXIYHO
XBOPUX, 3A1MCHEHHS NMPOMUIAKTUYHUX 3aXOJIB JJIA JITEH 1 MUIITKIB, JITHIX JIOAEH
Ta BETEpaHiB BIMCHKOBUX /i Ta MPOBEJEHHS JSIHCTUTYIIOHATI3aMll (CKOpOYCHHS
JIKapeHb, J1KOK, CTBOPEHHS TOCHITAIBHUX OKPYTiB, MyJIbTHANCIUIUTIHAPHI KOMaHIH
B KOXKHOMY PETiOH1), pO3pOOJEHHS TUIIOBUX MOJIOKEHb Mpo LleHTpu mcuxigyHOTrO
30pOB’sl, MOOLIBHI Opuranu, LleHTpy cHOiTbHOTO TPOXKHBAHHS, a HE IHTEPHATHI

3aKimaad, Skl cebe IUCKPUMIHYBaJM, a TAaKOXX TWTAHHIO HAJaHHS COIIAJbHUX 1
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TPYAOBUX TOCIYT peadimiTailii JJis MaIi€HTiB 3 NMCUXIYHUMM po3iaaamu. Haxanb,
TepMiH BUKOHAHHS I1i€i koHIenmii ckianas 2018-2020 p.p. [Ipu mpomy Bci 3ax0.H,
K1 OyJM 3arlaHOBaHO B MOBHOMY 00cs31 He BUKOHaHO. Y PosmnopsypkenHi KMY
«IIpo 3arBepmkeHHs TaHy 3axojiB Ha 2021-2023 p.p. 3 peanizamii Konuemii
PO3BUTKY OXOPOHM IICHUXIYHOTO 370poB’s B YkpaiHi Ha mepioa g0 2030 poky» Bix
06.10.21p. 3a No 1215-p He BpaxoBaHi Ti 3axX0/H, sIKI HE peayli30oBaHl y BKa3aHUM
tepmid 2018-2020 p.p., a HoBi Ha 2021-2023 p.p. cknanu i3 14 MyHKTIB 1 BiACYTHIH
camMe TOJOBHMM — (iHAHCYBaHHS 3 SKUX Jokepen. Lle miaTBepmxyeTbes y
Konnentyaneniit  3ammcui 2020 poxy ExcmeptHoi kowmicii  BcecBiTHBOIO
NCUXIATPUYHOIO aCOIIAINEI0 MO0 KPU3HM TCUXIYHOTO 3/J0pOoB’sS B YKpaiHi, IO B
VYkpaiHi crnocTepiraerbcs HepalioHaJIbHE/HeJocTaTHE (DiHAHCYBaHHS, 3acTapiia
CTPYKTypa HaJlaHHS NCUXIaTPUYHOI JIOMOMOTH (AKIEHT Ha CTallloOHapHE JIKyBaHHS,
npu 1boMy B KpaiHax €C Ha TCHUXOCOMialbHy MIATPUMKY) TOTpeOye
€BPONEHCHKOT/CBITOBOT MOJIE, BIJACYTHS a00 HEIOCTAaTHS B3aEMOMIS 3 IHIIUMH
CUCTEMaMH, HaIPHUKIAJ, COI[aIbHOI0, OCBITHHOIO, IOPUIUYHOIO, PEIIridHOI0, 3
MDKHApOJHUMU Ta TPOMAJCHKMMU OprasizauisMu Toimo. HemocratHs pobGorta
IPOBOJMUTHLCA B MEAINHIM MOJITUIIl CTOCOBHO OCIO 3 NCHUXIYHUMH a00 Oyab-IKUMH

IHIIMMHU TIOPYIICHHSAMH y cTaH1 310poB’s [14, 18, 26, 29, 30].

3.3. lasAxu noOKpaueHHs CHCTeMH 0XOPOHM NCUXIYHOI0 310POB’si B YKpAaiHi 3

BHKOPHUCTAHHA iHO3eMHOT0 10cBiny. 'ocniTajabHi okpyru

3actapina «CemamikiBcbka» MoOJeIb HagaHHA MeauyHoi gomomoru CO3
notpedye 3aminu. [Ipotsrom octannix 10 pokiB (2011-2021 p.p) KIIBKICTh 3aKJIa1iB
MICUX1aTPUYHOTO MPODUII0 PI3KO CKOPOTWINCH — BiJl 85 MCUXIATPUYHUX JIKAPEHb 13
3arajibHOK0 KUIBKICTIO JIbKOK — 42185 no S8ncuxiaTpuyHMX JIKApeHb 13 3araibHUM
aiKKOBUM  doHIOM — 26915, a HamekKHOro «TeparneBTUYHOIO/IITIONIOTO
CepeqIoBHINa» (32 BUMOTaMU €BPOIEWCHKUX KpaiH) B 3aKiaaax, sSKi MoOyJoBaHi y
XVII-XIX cTomiTTi HE CTBOPEHO.

Haiironosuimum kpokom y pedopmi CO3 cnig BBakatu Konuenumito pepopmu

MICIIEBOTO CaMOBpSAIyBaHHS Ta TEPUTOPIaNbHOI OpraHizauii BIagud B YKpaiHi, fKa
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BijoOpakeHa y 3akoHax «lIpo cmiBpoOITHUIITBO TepuTOpiasibHUX rpomaay 2014 p.
No 34, «IIpo noGpoBiabHe 00’eaHaHHA TepuTopiaibHuX rpomaay 2015 p. Ne 13. 3a
1IicTh pokiB pedopmu B Ykpaini 6yno ctBopeni 1070 OTT.

Y 2020 poui npuitHatuii 3akoH Ykpainu «IIpo BHECEHHsI 3MIH 10 JESIKUX
3aKOHIB YKpaiHW 1010 BH3HAUCHHS TEPUTOPIM Ta aaMIHICTPATUBHUX IIEHTPIB
TepuTopiaabHux TpoMaa» 3a No 562-1X, sxuii ocratouno 3atBepauB 1470
TEPUTOPIATILHUX TpoMaJ AJi1 POpMyBaHHS ONTUMAIBHOT MEPEKi 3aKia/liB MEPBUHHOT
JaHKH, 3a0€3MeueHHs] TOCTYITHOCTI Ta SIKOCTI MEAMYHOI JOTIOMOTH Ha BCIX PIBHSX,
3a0e3MeYeHHs HAJIE)KHOTO OCHAILICHHS], 3a0e3MeYeHHS KBaJTi(hiKOBAHO-
MOTHUBAIIMHAMH METUYHUMHU KaJpaMu, HaaliiHe (iHaHCYBAaHHS 13 PI3HUX JKEPEIL.

Ha mpuxnani Binauipkoi 061acTi 13 29 pailoH1B 3aMUIIMIOCE 6, 13 SIKUX CKJIATU
63 TepuTOpiaTbHUX TPOMAIM 3 KUIbKICTIO HacelleHHs 1545416, sxi 00cayroByrOTh 57
I[IMC/] (ueHTpu IEpBUHHOI MEIUKO-CAHITAPHOT JOMOMOTH), 39 — BTOPUHHOTO PIBHS,
32 — TperumHHOrO piBHA (BHCOKOCHEIIaNi30BaHl 3akiaau). Pedopmy moTpiOHO
MOYMHATH 3 KOHKPETHOI0 MicTa, pailoHy, oomacti [9-11, 31].

Jlns  mokpamieHHsS MEAWYHOI JIONMOMOTH YpsiioM YKpaiHM MiArOTOBJICHA
noctaHoBa «J/lesiki MUTaHHS CTBOPEHHS TOCHITaTbHUX OKpYTiB» Bil 2019 p. 3a Ne
1074, sxa mependavae CTBOPEHHS TOCHITAIBHUX OKPYTIB ISl HaJaHHS SKICHOI,
KOMIUIEKCHO1, O0e3MepepBHOi METUYHOI TOMIOMOTH HACENEHHIO BIAMOBIAHIN TEpUTOPIi
3 Cy4acHOI MaTepiaibHO-TeXHIuHOI0 0asoro. Iloxii manaemii mpuUHECTH HE TUTBKH
HETaTWBHI HACHIAKH, ajlé W CHOPHUSIM TOKPAIICHHIO MaTepiaJbHO-TEXHIUHOT,
JIKyBaJdbHOI, MIarHOCTUYHOI0 0a3m y Oaratbox nikyBanpHuX 3aknagax CO3. Ilpu
CTBOPEHHI TOCHITAJIbHUX OKPYTIB JIIKapl OTPUMAIOTh HACTYIHE: aBTOHOMI3AIlIIO
MEJIMYHOTO 3aKjanay, (piHAaHCOBY MOTHBAIIIIO 3a IHTEHCHUBHICTh 1 SKICTh IIparl,
MOTHBAIII0 TPOQPECIHHOrO BJAOCKOHAJEHHS, TMOKPAIIEHHS YKOMIUIEKTOBAHOCTI
poOOUYMX MiCIlb, PO3BHUTOK HOBITHIX TEXHOJIOTIH, IIOKpAIICHHS MaTepialbHO-
TeXHIYHOI 0a3W 3akjiaay, IO OTpPUMa€e TAall€HTH: JOCTYIHICTh 1 3py4YHICTh
IHTETpOBAaHOT ~ MEAUYHOI  JIOTIOMOTH, 4YITKE BH3HAYEHHS  BIJAMOBIAAIBHOCTI,
MO>KJIUBICTh CAaMOCTIMHO BHOHMpATH JiKaps, Kpaml yMOBU mNepeOyBaHHS B JIIKapHi,
JAOCTYMHICTH JI0 pea0iIiTaliifHOTO Ta BITHOBHOTO JIIKYBaHHS, OTPUMAaHHS JepKaBHUX
MaKeTiB — «OIIbIIe 370pOB’S 32 Ti cami TPOII», «MApIIPYT MAIi€EHTa» Ta iHMIe [23,
26].
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Mu npornoHyeMo HOBY MOJENbh HaJaHHS ICHUXOJOTO/TICHXIaTPUYHOI JOTIOMOTH
Ha PI3HMUX PIBHAX HAJAHHS SKICHOI MEIMYHOI JOIMOMOTHM 0c00aM 3 TMCUXIYHUMU
posnagamu (3rimHo MK-10, 11: posmamu mncuxiku Ta mnoBeminku (F00-F99) Bin
OpraHiYHMX, COMATHYHUX TICUXIYHUX PO3JaidiB, Jenpecii, TPUBOXKHI CTaHH,
«XpOHIYHUN CHHAPOM Ha poOOOYOMY MICI, 3 SKHM TMpaIiBHUK CBO€YACHO HE
BIIOpaBcs» — 11e po3naau aaanTtaiii (F43), Buropanns (Z73.0), nespactenis (F48), mo
HEYTOYHEHOTO TMCUXIYHOTO PO3JIaAy SIKi MOBUHHI OTPUMYBATH JIIKYBaHHS HE JIMIIE B
NCUXIATPUYHUX JKapHsiX, ski Oynu mooyzoBani y XVIII-XIX cromitti, 1 B SIKUX
MIiCHs JIKyBaHHS HAa BCE JKUTTS 3aJHMIIUTHCS SIPIUK «IICUXIYHO XBOpuil». Tomy mu
MPOTIOHYEMO HACTYIHY MOJENbh Ha PI3HUX PIBHSAX HAJIaHHSI MEIUYHOI JTOTIOMOTH,
YPaxoBYIOUH B3a€EMOII0 Mk PIBHSIMH HaJaHHS MEIUYHOI JOMOMOTH OKPEMHUMHU
Ci1y>k0aMH 3 BTOPUHHUMHU PIBHSIMH HaJaHHS IICUX1aTPUYHOI IOTTIOMOTH puc. 1.

bBarartonpodineHa nikapHa NikapHA nnaHoBoro 3aknag MeauKo-
IHTEHCUBHOr O NiKYBaHHA £ NikyBaHHA couiansHoi AoNoMoru

(BucokocneuianizosaHi nikapHi) (PLM3)

i NikapHA BigHOBHOMO
"" YHiBepcuTeTChKi NikapHi ] NikyBaHHA Xocnic

(cnewianizoBaHi nikapHi)

Lenrp
NCUXIYHOTO
3/10pOB'A:
TICHXOTIOT,
ncuxiarp,
cottianbHuit
TIpeJICTABHIK

@ NpeCTaBHUK @
P rpomanm, '._

D . > NpeACTaBHIK roCnITANbHUA
FOCNITANBHUMA o peniriiisoi . OKPYT

OKPYI __." cmyn6u

Pucynok 1. Cxema HaJjaHHS MeAMYHOI JOMIOMOTH 0€00aM 3 MOPYLIEHHAM
NCUXIYHOIO 3/I0POB’Sl HA Pi3HUX PIBHAX CUCTEMHU OXOPOHH 310POB’SA

(cknaodeno aemopamu)

- Ha 6a3i [IMC]/] ctBopenns nentpy Ilcuxiunoro 310poB’s, sik B kpainax €C sk
OKpeMOi CTPYKTypu (B CKJIaJ BXOASATh TIICHXOJIOTH, TICHXIaTpH, COIlaJIbHI
MpaIliBHUKY, TIPAIIBHUKH TPOMAJH Ta peliridHux kKoHdeciit). Ocodu 3 NCUXi9HUMH

po3iagaMu Ha IIbOMY €Tali OTPUMYIOTH JIIKYBaHHS 3a MICIIEM MpPOXXUBAHHS, MPH
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CKJIQJIHUX, TOCTPUX/KPU30BUX CTaHAX MAIlEHTH HampaBisaoThes Ha Il maHky ans
JiKyBaHHS. Y pa3l 3aroCTpeHHs XPOHIYHUX 3aXBOPIOBaHb Ha TIICHXIYHI PO3JIaau
BUDK/DKAIOTh  MYJIBTHAUCIUIUIIHAPHI MOOIIBHI OpHraau, SKi OIIHYIOTh CTaH 1
HaIpPaBJISIOTh XBOPOIO B 3aKJIaj HACTYITHOTO PIBHS;

- Ha 6a3i npyroi ganku (PLI13) — okpemi BiAIlJICHHS;

-Ha 0a3l TpeThoi JIaHKU (OKpeMi BIJUIIJICHHS BHUCOKOCIIEIiadi30BaHO1 JiKapHi,
YHIBEPCUTETCHKI JIKapHI, B SKUX € OKpeMI BIIIUICHHS Ui XBOPUX 3 MCUXIYHUMH
po3iamaMu, SK I1e € 32 KOPJOHOM). B iHTepHAaTHUX 3aKiiajax, B SKUX Ha JAHWUW dac
nepeOyBalOTh  MAlIEHTH 3 [CUXIYHUMU  pO3JaJaMd  MOTPIOHO  MPOBECTH
JCTHCTUTYIIIOHAII3AIIIIO K 11e OyJsi0 TpoBeaeHo B kpainax €C 3 1990 poky [21, 30,
35].

VY 2021 pomi Kabiner MinictpiB Ykpainu npuitHsaB [ToctanoBy Ne 1440 «Jlesiki
NUTaHHS peani3alii nmporpaMy Jep)KaBHUX TapaHTId MeIUYHOro OOCIyroBYyBaHHS
HaceneHHss 2022 poky» Ta BiANOBIAHO 10 3akoHy Ykpainu «Ilpo npepaBHi
(diHaHCOBI TapaHTIi MeAU4YHOro oOcimyroByBaHHsa HaceneHHs» 2017 p. Ne 2168-VIII
[5,24], B sxux TmepeadadyeHi HE3aJIe)KHO BiJ (HOPM BJIACHOCTI MEIWYHI TMOCIYTH
(BKIJIFOYAIOUM MEAMYHI BUPOOH, JTIKAPChKI 3ac00M) 3a KOIITU JlepKaBHOTO OIOIKETY
VYkpainu, OB’ sA3aHUX 3 HAJIaHHSAM PI3HOT JOMOMOTH, Y BUIJISAL 38 MakeTiB MOCIYT:
€KCTpEHOI, TEepPBUHHOI, BTOPWUHHOI (CIeImiali3oBaHOi), MaJiaTUBHOI JOIIOMOTH,
JOTIOMOTH MJITsM a0 16 pokiB Ta TNCUXIaTpUYHA JOMOMOTa, SKa HAaJAEThCS
MOOUTEHUMHU MYJIbTHAUCHUIUTIHADHUMHU KOMaH/IaMH, JIIKYBaHHA OCI0 13 MCUXIYHUMHU
Ta TOBEAIHKOBHUMH pO3J7aJlaMd BHACTIIOK B)KWBAHHS OIMIOiNIB 13 BUKOPUCTAHHSIM
npenapariB 3aMiCHOI MiATPUMYBaJIBLHOI Tepartii.

JIJisi TIOKpallleHHsI CUCTEMU TMCHUXIYHOTO 370pOB’sS YKpaiHM MU TMPOMOHYEMO
3aMpoBaHKEHHS Ta peasizalliio HACTYMHUX 3aXO0/1B:

1. 3anpoBa/KEHHST YITKOi €JIEKTPOHHOI 3BITHOCTI Ta TIiJBUILECHHS PIBHA
1H(OPMOBAHOCTI MPO CTaH MCUXIYHOTO 3I0POB’SI HACEJIICHHS Ha BCiX PIBHAX CHUCTEMH
OXOpOHHU 370pOB’sl YKpaiHu, sika TepelaeThcs B HOBOCTBopeHuM HarioHanbHMM
HEHTP MICUXIYHOTO 3A0POB’S I MOHITOPUHTY, PO3POOKH 3aXO0/IiB Ta 1HIIIE;

2. IlpoBeneHHs pecTpyKTypHU3allii CTalllOHAPHUX 3aKjIa/liB OXOPOHHU 370POB’S Ta
CTBOPEHHS FOCHITAIbHUX OKPYTIB B OOJACHUX LEHTPaxX, BPAXOBYIOUM K KIJIbKICTb

HAceJeHHs, TaK 1 MOXJMBICTh aoctyny A0 303 Ta IIMpPOKE BIPOBAIKECHHS
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1H(popMaIITHO-TEIEKOMYHIKAIIHHI KOHCYJbTAIlli MK MICBKUMH 1 pallOHHUMHU
JKapHSIMH.

3. CTBOpeHHsI 1HAMKATOPiB €(PEKTUBHOCTI BUKOPUCTAHHS OIOJKETHUX KOIITIB
Ha pI3HUX PIBHAX JjAepkaBHoro ympaBiiHHS Ta 303 Ha BIOPOBAKEHHS HOBUX
IIPOEKTIB, MPOTpaM, 3aX0/liB Y MOKPAIICHHI MaTepiadbHO-TEXHIYHOI, 1arHOCTUYHO1
Ta jgaboparopHoi ©Oa3zu 303 I 3HIWKEHHS PIBHS CMEPTHOCTI, 3arajbHOl
3aXBOPIOBAHOCTI 1 PIBHA TOLIMPEHHS COLIaJbHO HEOE3MEeUHUX 3aXBOPIOBaHb,
IHBAJIITHOCTI Ta TIOKPAIEHHS TICUXIYHOTO 3J0POB’S, 30UIBIICHHS CEpPEeaHBOI
TPUBAJIOCTI KUTTS JIIOJIUHU;

4. IlpoBenenHsa JnepkaBHO-(G1HAHCOBOrO ayauTy Ha Bcix piBHsax CO3,
npoBeneHHs mnepionguyHoi (1 pa3 Ha pik) MEpeBIpKH MICIIEBUMH OpraHaMH
e(DEeKTUBHOCTI BUKOPHUCTAHHS OFO/DKETHUX KOIITIB Ta OI[iHKAa OCOOJMBOCTEH
MeHexMeHTy 303.

5. Ouinka edeKTUBHOCTI (iHaHCOBOTO ympaiiHHg 303, 10 BUMAarae Bij
KEpIBHUKIB JOJATKOBUX 3HAHb MEHEIDKMEHTY, SKi BOHM IIOBHHHI OIAaHYyBaTH B
Cy4aCHOMY CTaHi Ta ICHYIOUHX BUMOT €BPOINEUCHKUX KpaiH.

6. CTBOpPEHHSI «MEIUYHOTO PUHKY» 1 MOJ0JIAHHS CIPOTUBY «(hapMaleBTUYHOTO
71001» 010 JIIKYBaHHS MAIlI€HTIB 3 ICUXIYHUMHU PO3JIaJIaMHU.

7. CtBOpeHHS pi3HHX (GOpM HAAAHHSI MEIUYHUX TMOCIYT IIOA0 TCHXIYHUX
posnaniB: ctBopenHs Ha 0a3zi [IMCJ] oxpemoro lLleHTpy mNCUXiYHOTO 370pPOB’S
(TmcuxiaTp, MCUXOJIOT, COIIAIbHUN MPalliBHUK, MPEACTABHUK TPOMAJH Ta PENITiHHUX
KoH(eciit), okpemMux BiaAuIeHb Ha Apyromy piBHi CO3 ans 3HUIICHHS SIBUIIA
CTUTMaTH3aIlli y CyCHIJIbCTBI JI0 MAIEHTIB 3 MICUXIYHUMHU 3aXBOPIOBAHHSIMH.

8. [IpoBenenns: akTUBHOT poOOTH Ha BCix piBHAX CO3 moa0 mpodiiakTHYHUX
3aXO0/1B HaceleHHsl YKpaiHu, MpoIaryBaHHs 3J0POBOTO CIIOCOOY KUTTS, 3HUILICHHS
MOTATY JIO 3JIOBKHBAHHS AJKOTOJIIO, TIOTIOHY, HAPKOTHYHHUX PEUOBHH Ta IHIIUX

HIKiI[JII/IBI/IX 3BHYO0K.
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BuCHOBKM i mepCcneKTHBH MOAAJBIINX PO3POOOK

[nsx peopMu 0XOPOHH 3J0POB’Sl TA MCUXIYHOTO 30pOB’sl B YKpaiHi JOBIUH i
BOXKKHUU, ajie HAMOJErNIMBUN 1 1HAWBIAyaIbHUNU IS Hamioi aepkaBu. [IpoBeneHHs
Takoi pedopmu BuMarae pedopMu He JUINE B OJHIEI ramaysi, aje W B 0Oararbox
chepax. BnpoamxeHHs MpOMO3UIl, 10 HaBEJEHI, J03BOJUTH MPUIIBUIAIIUTH
pedhopMu OXOPOHU TICUXIYHOTO 3I0POB .

AHoTAaLA

Pedopma B ramy3i oxopoHH 310poB’st B YKpaiHI B TMOpPIBHSAHHI 3
MOCTPAJITHCHhKUMU JIEpKaBaMU TpUBAE JApyre aecaTWmiTTsa. [lpuymHa mporo y
HEpIIyYnux [iX Jep>KaBHOI TMOJITUKH, HEHaIIHHOMY (IHAHCYBaHHI CHUCTEMH
OXOPOHHU 3JI0pOB’Sl Ta OXOPOHM IICHUXIYHOTO 3J0pOB’S sKI B3a€MOIOB’si3aHi. B
VYkpaini Ha mo4aTky pedopMH BIAMIYAIWCH JIMIIE TEPEBAXHO JeKJIapalliiiHi
npardeHHs pegopMyBaTH CUCTEMH OXOPOHH 3/10pOB’s. J[1€B1 3pyIlIEHHS BIIMIYA€ThCS
3 2017 p. y 3B’43Ky 3 NPUUHATHUMHU HOPMATUBHO-NPABOBUMH JOKYMEHTIB, a CaMe:
ITocranoBoro KaGinery MinictpiB Ykpainu «IIpo yrBopenns HarionansHOi cityx0u
310poB’st  YkpaiHuw», 3akoHamu Ykpainu «IIpo nepxkaBHi (iHAHCOBI TapaHTii
MEIMYHOTO OOCIyroByBaHHSI HaceleHHs», «lIpo cHiBpOOITHHITBO TEPUTOPIaTbHUX
rpoMaa» TOIIO, IO CHpPHsiE CTBOPEHHIO TOCHITAIBHUX OKPYTIB B KOKHOMY DETiOHI
JUTSI HaJTAHHS IBUJIKOI Ta SAKICHOT METMYHOT TOTTIOMOTH HACEICHHIO Y KpaiHHu.

[IpoBeneHo aHami3 HOPMATUBHO-NIPABOBOI OCHOBH OXOPOHHM TICUXIYHOTO
30poOB’s B YKpaiHi B mopiBHsHI 3 Kpainamu €C. JlaHa oriHka cuTyarlii ChOroICHHS
110,10 pe(OopMyBaHHS CUCTEMH OXOPOHU MCUXIYHOTO 37J0pOB’sl B YKpaiHi. 3a OCTaHHI
POKM 3aXBOPIOBAHICTh Ha IICUXIYHI PO3JaJAM y CBITI 30UIBIIYETHCS 1 MaHAEMIs
COVID-19 HeratuBHO BIUIMHYJIO Ha TCHXIYHE 370pOB’s JItofed KpaiH cBiTy. Ha
CBOT'OJIHI 3 MCUXIYHUMHU po3fiafaMu B YKpaiHi gocsaria 1,2 miH., 13 Hux 700 THCSY
MaloTh aJIKOTOJIbHY Ta 70 THCSY HAPKOTUYHY 3aJIEXKHICTh, 0JM3bKO 30% HaceleHHs
VYKpainu BOPOJOBXK KUTTS CTPAKIAIOTh HA TICUXIYHI PO3JIaJ, a 32 OCTaHHI POKH i
gac ATO/OOC, manmemii COVID-19 Bona 3pocia mie Oinbmie. 3ampormoHOBaHO
IUISIXWA/3aX0M  TIOKPAIIEHHS  OXOPOHM  TICHUXIYHOTO  3/I0pOB’S.  ABTOpamu
3aMpONOHOBaHA HOBA MOJIENh HATAHHS MEIWYHOI JOMOMOTH 0CO0aM 3 MOPYIICHHSIM

MICUX1YHOTO 370pOB’s Ha pi3HUX piBHAX CO3.
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KAPITEL 4/ CHAPTER 4 *
PSYCHIATRY IN THE XXI CENTURY: CHALLENGES AND DIRECTIONS
OF DEVELOPMENT AND DIRECTIONS OF DEVELOPMENT
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Beenenue.

CoObiTus mepBbix necatwietuid XXI Beka U, TJIaBHBIM 00pa3oM, OMBIT PabOThHI
ncuxuatpuueckux ciyx0 B ycnoBusix maHgemun COVID-19 craBsar mnepen
oOmiecTBOM Lenbld  psii  (pyHAAMEHTalIbHBIX BONPOCOB. B uucne rmaBHBIX U
NEPBOOYEPEAHBIX BOIPOCH! O TOM: KaK OyIyT BBITJISAECTh ICUXUATPUUECKUE CITYKOBI
B OnmxkaiimeM Oynymem? Kak TeXHMUYECKMH M HAy4YHBIH HPOTpEcC MOBIHUSET Ha
MEIULMHCKYIO PAKTUKY? YTO HYKHO 3HaTh COBPEMEHHBIM IICUXUATPaM? U Ip.

Ienb wmcciaenoBaHMA: PACCMOTPETh IEPCHEKTHUBBI PA3BUTHS IICUXUATPUM B
CBSI3U C COLMAJIbHBIMU U HAYYHBIMU CIABUTAMH, BIUAIOIIMMU Ha MPO(PECCUOHANBHYIO

NEeATEIIbHOCTh KIMHNYECKUX Bpadyen B X XI B.

Pe3yabTarsl n 00CyxkaeHME.

Hauano XXI Beka SpKO JAEMOHCTPUPYET IIUPOKOE PACIHPOCTPAHEHUE
COLIMAJIbHBIX OMAacHOCTeN M OOJe3HEeH, KOTOpble OOYCIOBICHBI IKOHOMHUYECKUM U
COLIMAJIbHBIM PA3BUTUEM COBPEMEHHOI'O OOLIECTBA.

B d4actm [IMarHOCTHKM IICHXMATpHsl JOCTUIVIA TAKUX OrPOMHBIX YCIIEXOB,
KOTOpBIE OCTaJbHBIM OTpaciIsiM MEIWLHHBI B HACTOSIIEE BPEMSA IPOCTO HE
noctynHbel. Tak, ecim B Hadase XX BEKa, CIEHUAIUCTBI pas3jInyalad TOJBKO 5
NICUXUATPUUECKUX 3a00seBaHMil, To B Hadare XXI Beka ncuxuaTpbl «OTKPbUIN» IS
cebs yxe 374 ncuxudeckux 3abosneBaHuil. AHanu3, nposeneHHbl B EBpone, Poccun
n CHIA, noka3zan, 4TO KOJIMYECTBO INMCUXUATPHUUECKUX KIMHHUK 32 JBA MOCIEIHUX
JCCATUIICTHS] YBEIUYMIOCH OoJiee 4eM B 3 pasa, a KOJIMYECTBO TOCTIUTAIU3AIUIN 1O
NCUXUATPUUECKUM ToKazaHusM — B 1,5 paza. [lpu sTomM umcno amOynIaTOpHBIX
MOCEIICHUI NAalMEeHTOB, UMEIOIINX MCUXUATPUUYECKUE JAMATHO3bI, BO3POCIO B 5 pa3
[10].

TpeBoxxHbIE paccTpolicTBa, BKIIIOUYAsk TAHUYECKOE PACCTPOMCTBO ¢ aropadolueit

nim 0e3 HCC, TCHCPAJIM30BAHHOC TPCBOKHOC paCCTpOﬁCTBO, COMMAJIBHOC TPCBOIKHOC

‘Authors: Akimenko Galina, Fedoseeva Irina Fosievna, Kirina Yulia Yuryevna, Seledtsov Alexander Mikhailovich
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paccTpoiicTBo, crnenuduueckue ¢GoOuM M TPEBOKHOE PaCCTPOMCTBO PpasllyKH,
ABJIIIOTCS HanOoJiee PpPaclIpOCTPAHEHHBIMU IICUXMYECKUMH pPacCTPOMCTBAMHU U
CBSI3aHBl C OTPOMHBIMM 3aTpaTaMHM Ha 3APAaBOOXPAHEHHE M BBICOKUM OpeMeHeM
3a0osieBaHuii. COrinacHoO KpyHmHBIM MOMYJISIIMOHHBIM ompocam, A0 33,7% HaceneHus
CTPAaJalOT TPEBOXKHBIM PACCTPOMCTBOM B TEYEHHE CBOEW KU3HM. bblIo
IIPOJIEMOHCTPUPOBAHO CYILECTBEHHOE HEAONOHMMAHUE M HEJOCTATOYHOE JICUCHME
OTUX pacCTporMcTB. HeT HMKAakMX [JO0Ka3aTenbCTB TOTO, YTO IIOKAa3aTenu
pacupoOCTPaHEHHOCTH TPEBOXKHBIX PACCTPOMCTB HM3MEHWIMCh 3a IMOCJIEIHHUE TOJbI.
[Ipy MEXKYyJIbTYpHBIX CpPAaBHEHUSAX IIOKa3aTeId pPacClpOCTPAHEHHOCTH CHJIBHO
BapbUpyroTCcs. bonee BeposITHO, UTO 3Ta HEOJHOPOJHOCTh CBA3aHA C PA3IMYUSIMU B
METOJOJOTUN, YeM C KYyJIbTYpHBIMU BIHAHHSAMHU. TpEBOXKHBIE pacCTpPoOCTBa
IPOTEKAlOT XPOHUYECKH, OJHAKO C BO3pacToM HaOJIOJAeTCsl €CTECTBEHHOE
CHW)KEHHUE IIOKa3aTelIeld pacIpOCTPAaHEHHOCTH. TPpEBOXKHBIE pacCTPOMCTBA CUIIBHO
KOMOPOH/IHBI C IPYTUMHU TPEBOXKHBIMU PACCTPOUCTBAMU U JPYTMMH IICUXUYECKHUMHU
pPacCTpONCTBAMH.

[TanneMus okasana HETaTUBHOE BO3JIEHCTBHEM Ha IICUXHYECKOE 3/10POBbE
moaeit Bo BceM Mupe. [10100HO npouisIM pecnupaTopHbIM BUPYCHBIM SIUEMUSIM,
takuM kKak TOPC um snuaemun rpunmna, COVID-19 BbI3Ban CUMOTOMBI TPEBOTH,
JIENPECCUH U MOCTTPAaBMAaTUYECKOIO CTPECCOBOIO PACCTPOMCTBA Yy Pa3IMYHBIX TPy
HAceJeHUs, BKIIOYas MEIULIHMHCKUX paOOTHUKOB, a TakK€ MAUWEHTOB W JIMII,
HaxoJIAIIMXCs Ha KapaHTUHE. HeBposornueckue HapyleHusl BOSHUKAIOT IPUMEPHO Yy
36,4 % nauuentoB ¢ COVID-19 [8]. U Tak kak, KOpOHaBUpPYC CIIOCOOEH MOBPEXAATh
LEHTPAJIBHYIO HEPBHYIO CHUCTEMY, IICUXUYECKHE W HEBPOTHYECKHE pacCTPOHUCTBA
MOTYT IEPEXOAUTH B XPOHUYECKYIO CTAJMIO.

Hccnenoanue, onmyOiMKoBaHHOE B MexayHapOJHOM MEAMIIMHCKOM KypHalie
[7], mpeamnosaraeT, 4yTo IMOCIEACTBUS I HAIIEro ICUXUYECKOTO 30POBbs, B TOM
YUCJE€ PHUCK BO3HUKHOBEHMSI CYWMUUJAIbHBIX MBICIEH, OCTaHYTCS C HamMu Ha
IPOJOJDKATEILHOE BpEMsl K€ IOCJIe OKOHYaHWS NaHAeMuu. B cBA3M C 3TUM
PEKOMEHIyeTCsI TPOBOAMTH TJ00ANbHYIO paboTy, a HWMEHHO TpPaJUIMOHHBIC
KaMIIaHUM M KaMIIaHUM B COLMAJbHBIX CETSIX, HAIPaBJICHHBIE Ha YKPEIUICHHUE
MICUXUYECKOTO 3[I0POBbsl U CHUYKEHHUE YPOBHSI CTPECCA y HACEIICHHUS.

[Toxunbie MaguCHTBI TAKXE MOI'YyT HUCIIBITBIBATH O6OCTp€HI/I€ XPOHHUYCCKHX
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COMATUYECKUX, HEBPOJOTMYECKMX M INCHUXUYECKHX 3a00JIeBaHUN. DTO CBA3aHO CO
CMEHOW  NPUBBIYHOIO  IIOJIOKEHUS  BEIIEH: HEOOXOJUMOCTBIO  H3OJISLMM,
rOCHUTANIN3ALMHY, a TAKXKE ¢ UHTOKCUKAIIMEW U TMIIOKCHEHN, BbI3BAaHHBIX MH(EKIUEH.
[ToMHMO 3TOr0 y MOXKUJIBIX NALUEHTOB MOKHO OXHIAaTh Pa3BUTUE SMOLMOHAIBHBIX U
MHTEJJIEKTYaJIbHBIX PACCTPOMCTB, HapyLIEHHE CHA M PA3IUYHbIE ICUXOTHYECKHE
COCTOSIHUSI.

HccnenoBanne amMepuKaHCKMX Y4YEHBIX, omyOnmkoBanHoe B The Journal of
Gerontology [8], omeHmII0, HACKOIBKO YXYIIAETCS COCTOSHUE TMOKHUIIBIX MMAIIHCHTOB
¢ COVID-19, BbIHYXAE€HHBIX HW30JIMPOBATh €01 OT NPSIMBIX KOHTAKTOB C
POJICTBEHHUKAaMH. YYE€HbIE MPUIUIA K BBIBOJY, YTO COXPAHEHHE M MOAJECpPKAHUE
MPOYHBIX POACTBEHHBIX CBSI3€H OKa3bIBae€T OOJBIIOE BIUSHUE HA CTAOMIM3ALIUIO
IICUXUYECKOTO  COCTOSTHUS NOXWIbIX sroaed. HIlannemuss nana  yueHbsIM
BO3MOXKHOCTb IPOCIEAUTh H3MEHEHHUS IICUXUKH Yy JIIOJEH CTapliero BO3pacTa,
CBSI3aHHBIE C BBIHYXJCHHOM W30JAIMed, M HayaThb pabOTy Haja aJropuTMOM
nedyeOHBIX ~ MeponpusAtud. MccinenoBaHus, HampaBi€HHblE Ha  BBIPAOOTKY
Opo(UIAKTUYECKUX MEp [Jsl MPEeAOTBpAIlEHUsl JIEIPECCUBHBIX PACCTPONUCTB Y
HOKUJIBIX JIFOJEH, TPOIOJIKAIOTCS.

CoriacHo NocaeHUM MEXIYHAPOIHBIM HCCIIEIOBAHUSAM, CUTYAlMs, CBSI3aHHAS
¢ COVID-19, napymmia oka3aHUE KPUTHYECKM BAaKHOM MOMOIUM IMPH Pa3IHMYHBIX
IICUXUYECKUX paccTpoicTBax B 93% crtpan mupa. HecMOTpst Ha TO, 4TO B JITaHHBIX
YCIOBUSIX CHPOC HA MEIMIMHCKYIO IOMOIIb IPU PACCTPOMCTBAX MCUXHUYECKOTO
310pOBbsI Bo3poc Oosiee ueM B 3,5 paza. [lanubie u3 130 cTpaH moka3bIBalOT MEpPBbIC
pa3pylIUTENbHbIE TOCIEACTBUS BIUsSHUS KopoHaBupyca COVID-19 Ha BO3MOKHOCTB
IOJlyYEHHUs] KAueCTBEHHOW IOMOIIM B OO0JACTU ICUXMYECKOTO 3/10poBbs. Takas
cUTyauusi 1aéT OMAceHs! TOTO, YTO MCUXUYECKHE M3MEHEHHUs M paccTpoucTBa Ipu
KOPOHABUPYCE MOTYT COXPaHUTHCS B IOJTOCPOYHON nepcnektuBe. O Ha U3 NpUYMH,
IO KOTOPOM  CHEUUANIUCThl  OOECIIOKOEHBI ~ BEPOSTHOCTBIO  JOJTOCPOYHOTO
BO3/ICICTBUS CUTYyallH, CBSI3aHHOW ¢ KOPOHABUPYCOM, 3TO CYILECTBYIOLINE JTaHHBIE
10 MPEeABIIYIIUM MaHAEMUSAM U HAIMOHAJIbHBIM YpE3BbIYAHBIM CUTyaluusaM. B 3Toii
ces3u BO3 onyOnmkoBana peKOMEHIAIMU MO0 YBEIHYEHHUIO (DUHAHCHPOBAHUSA
NOMOIIM JIIOJIM C TMpoOJeMaMH TICUXUKA M TOUCKY HOBBIX (OpPM OKa3aHUsA

MEIMITMHCKOM moMoIH [7].
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B crnoxuBmuxcs HeOIaronpusiTHBIX yCIOBUAX ObLIO JOKA3aHO, YTO MPOTPAMMBbI
MOHHUTOPHUHIA U BMEIIATEILCTBA MIPU CTpeccax, JEMPECCUU U TPEBOre Mo TeaedoHy u
yepe3 MuTepHeT sBisitoTcs *u3HecnocoOHbIMU U 3 dexTtuBHbIMU [4, 5]. Jleuenue
NICUXUYECKUX PACCTPOMCTB, OCHOBAaHHOE Ha W3MEPEHMSIX, OYyIET HHTEHCHUBHO
pa3BUBaThCd M B JajbHEHIIEM, Tak KakK Jake XPOHHYECKH OOJIbHbIE
MICUXUATPUUECKHUE TMAlMEHThl BCE Yallle MCIOJIb3YIOT KOMIIbIOTEPHbIE MHCTPYMEHTHI
JUTS1 OLIEHKH CBOETO KIIMHUYECKOTO CTaTyca Mepe/i BABUTOM B KJIMHUKY [6].

CrnenuaimcTbl - KOHCYJBTAHTHI MOTYT TMOMOYb KaXKJIOMY MPAKTUKYIOIIEMY
Bpady, JKUBYIIIEMY B OTJAJICHHBIX pailOHaX, TUArHOCTUPOBATH U JICYUTh MECTHBIX
MalyeHToB. VICTIONB3ys TENeMENUIMHY, TCUXHUATPHI YK€ IMOMOTAIOT CEIThCKUM
BpayaM TIEPBUYHOM  MEIUKO-CAaHUTAPHOW  IOMOIIM  JICUUTh  TICUXHYECKHE
paccTpoiicTsa [9].

NutepHeT 103BOJNSET B3aMMOJECUCTBUIO TMAlMEHTOB C  MEIUIUHCKUMU
pabOTHUKAMU CTaHOBHUTHCS Bce Oojiee acMHXpOHHBIMU. CIloKHOE BepOallbHOE U
HeBepOallbHOE O0IIIEHNEe MOXKET ocyiecTBIAThCs B HD-popmate B «JIroboe ynooHOE
st Bac Bpems u - HeszaBucuMoO - Uit Mess». Bpau u3 ypalieHHOW MECTHOCTH
OCTaBJIsIET  COOOIIEHHE /  BOMPOC  HWIAM  OTHpaBiseT  (3amu@poBaHHBIN
KOH(UICHIINAIBFHO) BHICOKJIHMI C MAIMEHTOM, M CHEIHMATUCT OTBEYaeT Ha Hero,
KOTJ]a EMYy 3TO YJI00HO.

deHoMeHaNIbHAs CKOPOCTh, ¢ KoTopor B XXI B. pacnpoctpanstorcs MHTEpHET,
BHUJICOUTPHI, CMapTGOHBI W COIMANBHBIC CETH, WUIFOCTPUPYET, HACKOIBKO
COBPEMCHHBIC JOCTHIKEHUS B OTOH 00JIaCTH MOTYT HWMETh pPa3pyIIUTEIbHBIC
MOCJIEJICTBUS, 3a4acTyI0 COBEPIIEHHO HempeaBuaeHHbIe. CrenuaiucTsl B 00yacTu
NCUXUATPUU M TPOTPAaMMHUPOBAHUSI YXKE CErojHs padoTaloT Haa TeM, YTOOBI
UCIIOJIb30BaTh 3TW HAPAaOOTKM B KauecTBE MPOTOTHNA ISl pa3pabOTKU y4eOHbIX
KypcOB MO TICUXHATPUM M W3MEHUTh CYIIECTBYIOIIME B HACTOSIIEE BpeMs
NCUXUATPUUYECKUE MPEACTABICHUS U MPAKTUKU.

['eHOMMKa, MPOTEMHOMHKA M SMUTeHETHKA. B Hacrosiiee BpeMs B YCIOBHUSAX
ObICTpO  TajaroOmMX IIEH Ha  ONpeAeliecHne  HWHAWNBUAYATbHBIX  T'€HOMOB
MePCOHAIM3UPOBAHHAS MEAWIIMHA MOTJa Obl PEKOMEHIIOBAaTh KOHKPETHBIC CXEMBI
HAa3HAYCHMs JIEKAPCTB, YTO TMIO3BOJIUT KIWHUIUCTAM JIydIlle TPOTHO3WPOBATH

MTOJIOKUTEBHBIA OTBET Ha JICUCHUE M KOHKPETHBIC MOOOYHBIC d(PPEKTHI JIEKapCTB.
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Chip Medicine MOXeT BBISIBUTbH TICUXOJOTHYECKYIO YSI3BUMOCTD JIMYHOCTH YEJIOBEKA
K OIPEAECIEHHBIM pPACCTPOMCTBAM, TEMIIEPAMEHTY, CKJIOHHOCTH K CTPECCOBBIM
peakuusM U APYTMM T'€HETUYECKHM 4YyBCTBUTEIBHBIM XapakTepuctukam. [lommmo
TF€HETUYECKOro MoMMopdu3Ma, dMUTeHEeTUYEeCKoe NPOo(UIUPOBAHIE CMOXET OoJee
TOYHO OXapaKTepHU30BaTh JIMYHYK YHUKAJIbHOCTb, BO3MOXXHO, KOHKYPHUPYS C
TeHETUKON B ((POPMUPOBAHUU PA3BUTHS, IICUXOJIOTHUH U MIOBeieHus [3].

Hewnpoummynosorus: [loHnmanne TOro, KaKk UATOKWHBI U CBSI3aHHBIE C HUMU
MMMYHHBIE (DYHKIIMM BIUSIOT HAa OMOCPEIOBAHHBIC TMCHXOMATOJIOTHEH MO3TOBBIC
MPOLIECCHI, OYJIET CTAaHOBUTHCS BCe O0JIee 3HAUMMBIM HAIIPaBICHUEM UCCIIEIOBAHUS U
JNAJbHEUILIETO Pa3BUTHUS, HUMEIONIETO0 YHUKAJIbHOE 3HAYEHUE MNpH JICUYCHUU
BOCIIAJIMTENbHBIX M ayTOMMMYHHBIX HEHpOICHUXHMAaTpU4ecKuX paccrporcrtBax (10,
11).

[IpoaBrHyTas HEMpOBU3yanu3als U UCCIEIOBAHUS CXeM Mo3ra. B HacTosmiee
BpeMsl CIIELUATUCTBl YK€ MOTYT BHUPTyaJdbHO HAOJIOJATh 3a MOPaKEHHEM
BooOpakeHUs1 Onaromaps Bce 00Jiee COBEPIIEHHBIM TEXHOJOTHUSM BU3YaJU3allHH,
TakuM kKak 3-D u MPT [1]. Cxema Mo3ra B NCHXOIIATOJIOTHUHU SIBJISIETCS BaXKHBIM
dakTopoM, crosuM 3a HoOBoW wmHHMIMatHBoM NIMH 1o  kpurtepusim
uccinenoBatensckoir obmactu (RDoC), nampaBneHHOW Ha yriayOJeHHE TOYHOCTH
JMAarHOCTUKM 3a CYET HWHTErpald Mo3ra, TeHeTUKu u mnoBeAeHusa [2]. Llemu
WCCIICIOBAHMS  BKJIIOYAIOT: M3y4YEHUE TMapaJurMbl cTpecca U cTpaxa [8];
MPUBS3aHHOCTh, COYYBCTBHE M HMHTEPCYOBCKTUBHOCTh 4Yepe3 3€pKajbHBIC W
COIMAJTbHBIE HEHPOHHBIE CUCTEMBI, U HEUPOOHMOJIOTHUS TPAaBMATUYECKOTO Pa3BHUTHS,
HaIpuMep, MPU MOTPAHUYHOM PAaCCTPOMCTBE JIMYHOCTH [9].

N3yuenue HelpoOUONIOrHYecKux KoppensiToB. [lcuxomoruueckas Tepanus
MOXET TOMOYb KJIWMHULKUCTAM Jy4Yllle HHTETPUPOBATHh  IICHUXOJOTHYECKUE,
MEXJIMYHOCTHBIE M OMOJIOTMYECKHE acleKThI B JieueHue. ClIeyoNuM IaroM B 3TOM
HaIpPaBJICHUU MOXET OBbITh MOIKIIOYEHUE JIBYX PACIIOJIONKEHHBIX PSJIOM YCTPOUCTB
BU3YyaJIM3allMy ISl HAOJIIOICHHs 32 MapaMu, B3aUMOJIEHCTBUEM POJUTENICH U JeTel
WJIM CeaHCaMU TepaIlvu.

IIponBuHYTHII VICKYCCTBEHHBIN WUHTEIUJIEKT (1) Ha OCHOBE
cynepkomnbioTepoB: Ciyx0a HanumonanpHOM Oe3omacHocTn CIHIA yxe moOumach

nmporpecca B TCXHOJIOIUAX, CITOCOOHBIX pasaciinTs  SMOLIMOHAJIBHO  CJIOKHBIC
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KOTHUTUBHBIE Y SMOLIMOHAJIBHBIE COCTOSIHMSI HA OCHOBE aHaJIN3a roJjioca U s3bIKa Tena
B peanbHOM BpeMmeHu [2].. ClOoXHble aJanTUBHBIE CHUCTEMBI, HCIIOIb3YIOIIHNE
IOPUHATHE PELIEHUH SKCHEPTHBIMU CHCTEMaMU Ha OCHOBE HEYETKOM JIOTUKU H
MCIOJIb3YIOLNE T€HETUYECKHE aJIrOPUTMBbI, KOTOpPBIE CO3Jal0T CBOU COOCTBEHHBIE
HEHUPOHHBIE CETH, YK€ JIEMOHCTPUPYIOT HOBBIE CBOWCTBA, TAKME KAK: CIIOCOOHOCTH
reHepupoBath TBopueckue uaeu. Ilo mepe toro, kak anroputmsl MU cranoBsTcs Bce
0ojee UCKyCHBIMH B pa3jIMYE€HUU TMPABAUBOCTHU OT OOMaHa, CMEIIAHHBIX
HMOLIMOHAIBHBIX COCTOSHUW U JPYTHX BAXKHBIX XapaKTEPUCTHK, OOLIECTBO MOXKET
OKHJIaTh, YTO MEPCOHAIU3UPOBAHHbIE TepaneBTHueckue cucreMbl MW OyayT To4HO
HACTPOCHBI HA MHIMBUTyaJIbHBIEC TPO(UIN MALIUEHTOB.

B XXI Beke MNOCTOSHHO COBEPLICHCTBYIOIIMECS TEXHOJIOTUU BUPTYaIbHON
pEAIbHOCTH TPaHC(HOPMHUPYIOTCSI B UTPOBBIE CUMYJISITOPBI, HallpUMEpP TaKHE Kak
«Sims». HekoTopble M3 HHMX OKa3alMCh aJeNTaMH IcuUxoTepanuu. Paccmorpum,
HanpuMep, TONOJHUTENbHYIO ICUXOTEPAIINI0, OCHOBAHHYIO HA UTPax B BUPTYaJbHOU
PEAJIbHOCTH, NMPOTUBOCTOAIIUX KOTHUTUBHBIM U SMOIIMOHAIBHBIM MIPENyOeKICHUSIM
U HCKWKEHUSAM, a TaKkKe JAUCPYHKIMOHAIBHBIM MOJEISM MEXKINYHOCTHOTO
oOuienusi. VHTepHeT-aBatappl M BUPTyalbHbIE OTHOLIEHHS MOTYT CTaTh
1abopaTopusiMi, B KOTOPBIX MAIMEHTHl CMOTYT PEIIaTh MPOOIeMbl MEXIUYHOCTHOTO
OOLIEHUsI, MPEeXKAE YEM «IIPOJEMOHCTPHPOBATh WX BKUBYHO» B PEATbHBIX
KOMMYHUKAIHUX.

«O0paTHOE MPOEKTUPOBAHHME» MO3ra MOMKET MPUBECTH K «HEHpOMOpPumMy»,
YTO B KOHEYHOM UTOI€ MPUBEAET K HEHPOIPOTE3UPOBAHUIO U JAXKE POTE3UPOBAHUIO
pazyma. PoOoToTexHHMKa B HacCTOfIIEe BpEeMs pa3BUBAETCA B HalpaBICHUU
oOecrnieueHus WH/IMBU1yaJIbHO 3arporpaMMHpOBaHHON IICUXOJOTMYECKON
HNOJJEPKKHU, KOTOpasi OyAeT obecrnedynBaThCsl «poOOTOM-CrIacaTeaemM», 0 aHaJIOTHH €
JOMAalllHUM  KUBOTHBIM-criacateneM. OObeauHenne Roomba, coBpemMeHHBIX
ATMOHCKUX TEXHOJOTUH U POOOTOTEXHUKH MaccauyCeTcKoro TEXHOJIOTUYECKOTO
MHCTUTYTa C NEPCOHAIBHBIM McuxosioroM SmartPhone BeposiTHO yke He 3a ropami.
N Torma  KIMHULUCTBI-ICUXUATPBl CMOTYT  MCHOJB30BATh HAa  IPAKTUKE
TeHEPUPYIOLIUX KOHTPIEPEHOC KOMITBIOTEPHBIX POOOTOB.

OpanM 13 Hauboliee BaXKHBIX CIIOCOOOB, KOTOphIMH mcuxoorusi B XXI Beke

OTIIMYacTCA OT MIPOHIIBIX ﬂGCHTHHeTHﬁ, ABJIIACTCA €€ aKICHT Ha O6L€I[I/IHGHI/II/I
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KOH(MJIUKTYIOIKUX IIKOJ MBICIM M CHHTE3€ TMOJE3HbIX pelleHuil. PaccMmoTpum
napajgurMajibHbI KOH(MIUKT MEXIy KOHUENUUIMH ymMa U Mo3ra. CTporue OuoJsioru
(1 GUXEBUOPHUCTHI) CUYUTANIH, UTO MOHATHE pa3yMa ObLIO TOJIBKO 3aOJHUTENIEM, a HE
YeM-TO C OOBEKTUBHBIM CylllecTBOBaHMEeM. Maes «yma» mjis OUXEBUOPHUCTOB H
(YHKIIMOHATUCTOB ObLJIa HE YEM WHBIM, KaK CJI0KHOW MHTEPHAIM30BAHHOW cepuei
CXEM MOAKperuieHus. KOrHUTHMBHCTBI CUMTAIM, YTO C Hayajga BEKa, OJHAKo,
NICUXOJIOTHS yAeNsiaa OoJpllle BHUMAHUS M 3HAUEHUS TOHATHUSAM MEHTAIMTETA.
[Ipumupenue npoOesoB MeEXIy MO3TOM M Pa3yMOM SIBISIETCS OJHOM M3 CaMbIX
OONBIIX TIPOOJIEM, C KOTOPHIMHU CTAKUBAIOTCA TICUXOJOTUS U nicuxuatpus B XXI
BEKE, HO PEIIaTh €€ CTAHOBUTCA MpOILEe Oiaroaaps CI0KHBIM METOJIaM HEHMPOHHOIO
CKaHUPOBAHUS.

Bynymme Bo3MOXKHOCTH TicuxoTepanuu. Kak ynmoMHHaAJIOCh BBILIE, TOCTUKEHHS
B 00JACTH BHUPTYaJIbHOW PEAIbHOCTH M KOMIIBIOTEPHBIX «HUIP» MOTYT IOMOYb
MalMeHTaM YJIYYIIUTh CBOM HAaBBIKM PEIICHUS ICUXOJOTHMUYECKUX MpoOJIeM H
CIIPABUTBHCA CO CTpPECCOM M jJenpeccueid. Bo3mMoxkHO, mcuxoTepanus MOXKET OBITh
Ha3HAY€Ha B COOTBETCTBUU C WHIAWBHUAYAJIbHBIMH XapaKTEPUCTUKAMHU HEPBHOMU
cUCTeMbl M 00paboTku uHGOpMAIMK, BO3MOXHO, Ha OCHOBE BapHUAHTOB
noymMopr3Ma narueHTa (1 TeparneBTa). 9TO HE CIUIIKOM HaJyMaHHO, TTOCKOJIbKY
OBLIO JOKa3aHO, YTO TE€HETUYECKU OMOCPEIOBaHHbIE (PAaKTOPHI JIMYHOCTH, TAKUE KaK
«MEXJIMYHOCTHAS  YYyBCTBUTEIBHOCTHY» W «IMIATHUECKass  CIHOCOOHOCTHY,
MIPEACKA3BIBAIOT JIYUYIIUE PE3yJbTaThl IICUXOTEPAIINHA, HE3AaBUCUMO OT KOHKPETHOTO
IICUXUATPUYECKOT0 AUArHO3a.

[Io mMepe Toro, kak HEHPOOMOJIOTHS H HEHUPOICHUXOJOTHUS MPOJIOJDKAIOT
pa3BUBAaThCS, CIUSHUE MEXKIY BBICOKOM TpaHMIEH MCCIEAOBAaHUKA MO3ra u
pEalbHBIMU TPUJIOKEHUSMHU 11  HEBPOJIOTMYECKUX PE3YJbTATOB YCKOPHIIOCH.
OTyacTu 3TO CBSI3aHO C Pa3BUTUEM CJIOKHOW TEXHOJOTHHM CKAHUPOBAHUS MO3ra,
KOTOpasi MOET HCIOJIb30BAaThCSl MPHU BBIIOJHEHUH CJIOXHBIX 3a1ad. [lockonbky
000pyI0BaHUE ISl CKAHUPOBAHUSI MO3Ta CTAHOBUTCSI MEHBIIIE U MOIITHEE, OHO MOXKET
OBITh Pa3BEPHYTO BO MHOTHMX IOBCEIHEBHBIX CUTYAlMSIX, TEM CAMbIM YBEJINYUBas
IIPUMEHUMOCTb ~ PE3YyJbTAaTOB  HEUPONCHUXOJOTHM. HeHWponcuxosiorus  Takxke
no0uBaeTcs mporpecca B NOHUMAHUU TOTO, KaK Pa3JIMYHbIE IEMEHIIMH Pa3BUBAIOTCS

B BO3pACTE U KaK 3TH JEMEHLIUH TPOTrPECCUPYIOT.
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HoBple TexHOMOTMYECKHE | Hay4HbI€ JOCTH)KCHHUS, BEPOSTHO, BBI3OBYT
NOTPEOHOCTh B HOBBIX IICHXUATPUUYECKHUX CHEIMaIbHOCTAX. Hanpumep, KinnHUYeCKHe
«KOMITBIOTEPHBIE CIEIMATUCThDY, KOTOPBIE B MEPCIEKTURE OyAyT 3aHUMAIOTCS BCEMU
BUJIaMH KOMITBIOTEPHOM MPAKTUKH, OT YIIpaBJICHUS 3a00sieBaHUsIMU depe3 MHTepHeT
70 DJICKTPOHHBIX MEAMIIMHCKUX 3amuceid B wucrtopuu Oosie3nu. [lcuxuatpsl,
00y4yeHHbIC TTPOCKTUPOBAHHUIO WUTP B BUPTYyaJIbHON PEATHbHOCTH, MOTYT OMPEACIIAThH
CIIEHAPHUH JJIS OLCHKU W JICYCHHS IIMPOKOTO CIIEKTpa TCUXHUECKUX PACCTPOUCTB,
KaK YK€ OBLJIO MPOJIEMOHCTPUPOBAHO Ha mpumepe ¢GoOuii, TOCTTPaBMATHIECCKOTO
CTPECCOBOTO paccTpoicTBa W cuHApoMa Acmeprepa. B pa3paboTke Haxomsrcs
METO/bI JICUECHHUS «HEOOBIYHBIX JTUUHOCTEH .

Hosrle TEXHOJIOTUH BU3YaJTU3AIAH noTpeOyIoT OT AKCIEPTOB
aIMUHUCTPUPOBAHUS W MHTEPOpETAIlMH, a TaKXke IMPUMEHEHUs Bce Ooee
JIOKJIM30BAaHHBIX BMEIIATENIbCTB, BKIIFOYAOIIMX TTyOOKYI0 CTUMYJISIIMIO MO3Ta WU
oTiepaIuio raMMa-HOXa, HampuMmep, NPU YCTOMYMBOM K JICUCHHIO OO0CECCHBHO-
KOMITYJIbCUBHOM PacCTPOMCTBE.

Bmecre ¢ TeM B 0003puMOM OyayIieM OT CIEIHATMCTOB B o0OJlacTH O0OIICH
MICUXUATPUU TIO-TIpeKHEMY OyneT TpeOoBaThCs OBJIAJCHHUE BCEMH KJIACCHUUYECKUMU
KIIMHAYECKUMH  HaBBIKAMH, TpOo(EecCHOHAIU3M, XOpOIINe KOMMYHHUKATHBHBIC
HaBBIKK M C(HOPMHUPOBAHHBIC CHCTEMHBIC KOMMeTeHIWH. [loaToMy omHOW U3
OCHOBHBIX 3a7[a4 y4eOHOH MPOrpaMMbl TIO0 TICUXUATPUH B OPAMHATYPE JTOJDKHA OBITH
3a/1aya HAy4uTh OyIyIIETO CIEIHAINCTA TyMaTh O JUATHO3E.

CoBpeMEHHBIN YCKOPSIOIIMICSI MHUpP MOXET CIPOBOLUMPOBATH PaCCTPONCTBA,
CBSI3aHHBIC C HOBBIMH TEXHOJIOTHSMM, HaIllpuMep, TaKMUMH KaK HHTEPHET-
3aBUCHUMOCTh, OBICTPO€ W  MPEXKJIECBpEMEHHOE  YycTapeBaHue  mpodeccuu,
MHO>XECTBEHHBIC pOJIEBbIe JedopMallid W CHHIPOMBI TEpEerpy3kd BHUMAaHHS
B3POCIIBIX; TICUXOJIOTMYECKUE JIeopMaIiu, CBI3aHHbIC C BUPYCHBIMA HH(EKITUIMH U

Ap. H sto0 6y,ZI€T TpC6OBaTB aJICKBATHOI'O 1 CBOCBPCMCHHOI'O OTBCTA CIICHUAJINCTOB.
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BriBOALI.

OCHOBHBIMM  IIEHHOCTSIMM  TICUXHUATPUM - UYECTHOCTb, IMOPSJAOYHOCTD,
cocTpajateyibHas 3a00Ta U YBOKEHHE K MAllUEHTaM - OCTAHYTCS HEHW3MEHHBIMU M
OynyT eHUThCs B 001ecTBe. COBpEMEHHBIM CHEIUATMCTAM IIPEACTOUT MPOIOKUTh
paboTy 1O CO3AaHUI0 OTKPBITOTO MCUXOTEPANEBTUYECKOTO MPOCTPAHCTBA C YUETOM
BIIUSHUS COIMAJIbHO-KYJIBTYPHBIX M SKOHOMHYECKHUX COCTaBIISIONIMX OOIIECTRBa,
COBEPIIIEHHO YETKO MpHU3HABast WX U GOKYCUPYSICh HA HUX. ITO MO3BOJUT JIBUTATHCS
BIIEpPE]] CO CKOPOCTHIO MUPOBBIX H3MEHEHUM, COOJTIO/Iasi S IMHCTBEHHYIO HEM3MEHHYIO

MCUXOTCPAIICBTHYCCKYIO NOI'MY — OCTAaBaTbhCs JKMBBIMU.
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KAPITEL 5/ CHAPTER 5 °

PHYSIOLOGICAL STATUS OF FISH OF KREMENCHUG RESERVOIR IN
THE FEEDING PERIODS

DOI: 10.30890/2709-2313.2022-11-01-006

Introduction

One of the priority areas of research in the field of natural sciences today is to
study the ecological status of water bodies of complex and fishery purposes and the
biota that inhabits them, including ichthyofauna, under the complex influence of
global warming and anthropogenic factors. This is due to the fact that there are
already significant changes in the temperature of the aquatic environment of
reservoirs of various types, resulting in significant violations of the functional activity
of various physiological systems of aquatic organisms, reducing their productive
characteristics and growth intensity, etc [13,20].

Over the last decade, there have been changes in the global climate, which have
a significant impact on the climatic conditions of the formation of river runoff of
Ukraine, causing changes in its surface water resources [1, 12, 13]. The Kremenchuk
Reservoir did not avoid problems in this aspect. Based on the analysis of the
dynamics of the hydrological regime in the period from 2015 to 2020, it is established
that due to the low level of flood waters from the upper Dnipro and rivers flowing
into the reservoir, the level regime in it does not meet the requirements of Dnipro
reservoirs, and is at the highest level with slight fluctuations throughout the growing
season, which i1s determined by the decision of the Interdepartmental Commission,
due to the need to provide drinking water to the population of different regions
located in the reservoir area and industrial enterprises, etc.

In addition, modern reservoirs for fishery purposes, including the Kremenchuk
Reservoir, are characterized by significant contamination with toxicants of various
chemical nature. The main sources of pollution of the Kremenchuk reservoir are
industrial and domestic wastewater from Cherkasy. A significant amount of

pollutants enters the Kremenchuk Reservoir with tributaries (Ros, Vilshanka, Supoy,

SAuthors: Khyzhniak Melaniia Ivanivna, Kononenko Ruslan Volodymyrovych, Rudyk-Leuska Nataliia Yaroslavivna,
Yevtushenko Mykola Yuriyovych
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Sula), which has a negative impact on the mouths of these rivers and adjacent bays.

According to the State Coinspection of Ukraine, the concentration of toxic
substances in rivers that feed the reservoirs of the Dnipro cascade is 30-40 times
higher than the maximum allowable levels.

Among the pollutants, the main priority toxic substances in the Kremenchuk
Reservoir are heavy metals. Thus, the concentration of zinc, manganese, copper,
nickel, cobalt and lead in water exceeded the maximum allowable norms [29]. In
particular, in the cascade of Dnipro reservoirs in 1998, 192 cases of high pollution
(over 10 MPC) were detected, of which 189 cases - heavy metals [15].

Changing environmental conditions caused by global warming for natural
reproduction and rearing of fish requires in-depth monitoring observations aimed at
establishing the peculiarities of metabolic processes occurring in the body of different
species of mature fish, both seasonally and in different periods of the annual cycle (
foraging, wintering, pre-spawning, spawning). The results of these studies can be a
starting point for predicting the possible effects of the combined effects of global
warming and anthropogenic factors of the aquatic environment on the ichthyofauna
of water bodies of different types.

Despite the urgency of this problem, in the literature we have not found relevant
information concerning the study of metabolic processes in the body of mature
individuals of different species of fish of the Kremenchuk Reservoir in certain
periods of the annual cycle under the existing hydrological regime and complex
effects of natural and anthropogenic factors.

The literature presents only some information that reflects the indicators of
metabolism in the body of certain species of fish of the Kremenchuk reservoir under
environmental conditions provided by the Rules of operation of the Dnipro reservoirs
[15]. Thus, in the work of O. Malyarevskaya and T.I. Birger (1978) data on the
biochemical composition of breeds of bream and roach and its impact on the quality
of their eggs and larvaeis is present [19]. Other studies found the peculiarities of the
accumulation of total lipids in the body of some species of fish that inhabit different
parts of the Kremenchuk reservoir [18]. A wider range of physiological and
biochemical studies in the study of the physiological status of bream and roach of

Sulynska Bay and the adjacent part of the Kremenchuk Reservoir were conducted in

MONOGRAPH 76 ISBN 978-3-949059-56-8



Prospektive globale wissenschaftliche Trends ‘ 2022 Part 1 %
spring and autumn 2004-2006, the results of which are presented in a monograph
[21]. However, these and some other studies do not fully reflect the peculiarities of
the course of metabolism in fish in the modern period with changes in environmental
conditions.

With this in mind, the aim of our research was to assess the physiological status
of mature fish of the Kremenchuk Reservoir with different types of nutrition in terms
of metabolism in the foraging period of the annual cycle under existing
environmental conditions recommended by the Interdepartmental Commission and

under the anthropogenic factors.

Material and methods of research

Research fishing was carried out in the spring of 2021 in the pre-spawning
period and in the autumn of 2021 in the feeding period during monitoring studies of
the middle part of the Kremenchug reservoir. White skeletal muscles and liver of
mature bream (Abramis brama), roach (Rutilus rutilus), white bream (Blicca
bjoerkna), zander (Sander lucioperca), european perch (Perca fluviatilus), zope
(Ballerus ballerus) and gibel carp (Carassius gibelio), which determined the total
content of proteins, lipids and glycogen. The content of total proteins was determined
by Lowry [32], the content of total lipids was determined using phosphorovaniline
reagent [24]. The glycogen content in bream tissues was determined by the anthrone
method [31].

The obtained digital material was subjected to statistical processing according to

the program Statistica - 10.0.

The results of research

Shortly after spawning, the post-spawning period takes place, during which
reserve substances are restored as a result of intensive post-spawning feeding of fish.
During the feeding period, the metabolism in the body of mature fish is aimed at
restoring the energy reserves used during spawning for somatic and linear growth, as
well as the deposition of total lipids in the body cavity, liver and muscles, the
maximum values of which are found in summer. After spawning of fish under

optimal environmental conditions, there is a summer feeding period, during which
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there is an intensive accumulation of protein in the organs and tissues and growth.

During this period, the main increase in plastic and energy substances occurs in
the body of fish. The duration of the feeding period in fish of different ecology and
origin is different. During this period there is a protein increase and accumulation of
energy reserves, as well as a significant part of the growth of gonads. This period is
characterized by the intensive accumulation in the organs and tissues of fish of a
significant amount of reserve substances necessary for energy supply of the body's
vital processes in winter.

Significant accumulation of muscle fat occurs during the colder periods of the
feeding season and occurs in different years, either immediately after spawning or in
the second half of the feeding period. However, a high level of fat accumulation in
the organs and tissues of fish is observed under optimal environmental conditions that
promote intensive nutrition, and the presence in the reservoir in sufficient quantities
for this type of quality food. Thus, the most intensive biosynthesis of fat in European
carp liver is observed in late July - early August [7].

Higher content of total lipids in the muscle tissue of fish is observed in autumn
compared to the spring period, due to the temperature and intensity of fish nutrition
[16].

Intensive fat accumulation at lower temperatures is caused by the preparation of
the organism for winter conditions during the transition of the organism to the
endogenous type of nutrition and ensuring all vital processes.

As the water temperature decreases during the period when the gonads are in the
IIT stage of maturity, the amount of cavity fat continues to decrease, as well as the
content of total lipids in the liver and muscles, which are spent on generative
metabolism. Therefore, when the water temperature decreases at the end of the
feeding period, there is a suspension of plastic metabolism (protein growth) and
switching metabolism to intensive fat accumulation [6, 13].

Based on field and experimental research, it was found that the period of autumn
feeding of fish was also characterized by a relatively high level of protein metabolism
in the body of almost all studied fish species. The highest content of total protein in
white skeletal muscle was found in zope and silver bream, in the muscles of which

the protein content reached an average of 152 mg / g of raw tissue mass (table 1).
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Table 1 - The content of total protein in the organs and tissues of the studied fish

of the Kremenchuk reservoir in the feeding period of the annual cycle of 2021

(M £ m, mg / g of raw mass of tissue, n = 5)

Fish species Protein
Muscles Liver
Zander 108,374+3,26 80,4+3,94
European perch 143,65+9,85 138,13+7,88
Gibel carp 135,47+5,91 131,13+8,30
Roach 142,61+7,36 132,20+5,74
Bream 145,29+7,36 108,24+8.26
Silver bream 150,32+3,40 113,77+6,95
Zope 154,33+9,06 119,27+7,52

The content of total protein in the muscles of bream, European perch, silver
bream and gilber carp was slightly lower and approximately the same, which ranged
from 135-145 mg / g of raw weight. The lowest amount of total protein was recorded
in zander muscles.

The established level of accumulation of total protein in the muscles of all
studies of fish species of the Kremenchuk Reservoir in general corresponds to their
species status of the chemical composition of white skeletal muscles in this period.

The obtained results may indicate a high level of protein-synthesizing function
of the liver of the studied fish species in ensuring the processes of plastic metabolism
and growth of fish, especially in summer. However, it is noteworthy that in all fish
species studied, the content of total protein in the liver to varying degrees was slightly
lower compared to muscle.

Thus, probably less total protein in the liver compared to muscle was found in
zope (29.4%), silver bream (32.1%), bream (34.2%) and zander (34, 8%). Almost the
same and high content of total protein in the liver and muscles of perch, gossip and
crucian carp may be due to high functional activity of the liver during the summer
feeding, which was aimed at ensuring plastic metabolism in the body of these fish
and their growth.

It has been suggested that the lower content of total protein in the liver of zope,
silver bream, bream and zander compared to muscle may be due to the use of a

significant proportion of the hepatic protein precursor oovitelin in the maturation of
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sexual products at different stages of trophoplasmic oocyte growth [17].

It is known that the shell of the egg yolk contains both proteins and lipids. It is
proved that the proteins of oocyte membranes, as well as other components of
membranes, are secreted by egg plasma. Proteins and lipids of the yolk, which are
concentrated in its granules, are synthesized and supplied mainly by the liver [22].
Meanwhile, there is a view of the possible biosynthesis of some proteins by the
oocytes themselves and the surrounding cells.

Thus, the spectrum of proteins and lipids and their amount in oocytes are largely
determined by the course of protein and lipid metabolism in the body, ie its
physiological state [3].

The metabolism of the oocyte and liver itself provides the biosynthesis of
various spare substances, which are then used by the embryo for its development.
Such substances include, above all, glycogen, proteins and lipids [2].

Therefore, during the feeding period in the liver of fish is the biosynthesis of
components necessary for the formation of sexual products, as well as their transport
to the gonads, where the processes of ovogenesis, ie maturation of germ cells in the
female. This period is characterized by the accumulation in oocytes of nutrients
necessary for further development of eggs, hatching pre-larvae, larvae growth, and
ensuring their high viability. Such nutrients are proteins, lipids, various macro-and
micronutrients, enzymes that are necessary for the conversion of egg yolk reserves
into embryos. The degree of accumulation in the yolk of the necessary components is
of great importance for the development of the embryo, because for the transition to
external nutrition, the egg yolk is the only source of substrates and energy for embryo
development [23].

In addition, during the period of vitelogenesis and maturation of the gonads,
there are changes in the content of total serum protein, the ratio of protein fractions.
Based on these and other studies, scientists have concluded that liver function is
closely related to the processes of vitelogenesis [11]. On the other hand, it is known
that the growth of oocyte vitelogenesis is closely related to liver function, as the bulk
of the egg yolk is synthesized by the liver.

The period of trophoplasmic growth of oocytes, during which there is first a

gradual and then rapid accumulation of nutrients in developing germ cells, requires
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significant energy expenditure from the mother's body. To pass this period all the
conditions that maintain the substances at the appropriate level are required, as well
as the intensive process of vitelogenesis, in particular, nutrition, temperature and so
on. The absence of these conditions leads to a delay in the development of germ cells
[10].

In other fish species, it is possible that the processes of generative metabolism
during the autumn feeding were in the final stages. It is known that in most fish
widows the processes of trophoplasmic growth of oocytes at the stage of
vitelogenesis begin in autumn (in October-November). The duration of vitelogenesis
in oocytes is related to the spawning characteristics of fish. Thus, in fish with
simultaneous spawning (bream, zander, roach, European perch), the processes of
vitelogenesis are observed in autumn at lower water temperatures, which then
intensify in the pre-spawning period at elevated water temperatures [26].

In fish with portioned spawning (silver bream, gilber carp), the process of
vitelogenesis occurs in early spring and continues after the first portion of caviar is
hatched.

Therefore, fish enter the period of trophoplasmic growth of oocytes depending
on the timing of their spawning. Therefore, different levels of protein use by the liver
in the processes of trophoplasmic growth of oocytes in the studied species of fish
may be associated with different timing of their spawning, and, accordingly, the
beginning of generative metabolism.

It should also be noted that the different content in the organs and tissues of fish
total protein can be caused by different effects of environmental conditions on
metabolic processes and the presence of food in the aquatic environment. It is
assumed that in the autumn feeding period there is a decrease in the intensity of
protein metabolism and switching metabolic processes to lipid metabolism [4].

Lipids. Lipids are known to play an extremely important role in fish. The
physiological importance of lipids is due to the fact that they are quite concentrated,
high in calories and the most convenient for storage, as well as a stable and
economical source of energy in the body.

A special role belongs to lipids in the energy supply of generative metabolism,

in particular during the formation of gametes, as well as in the processes of
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embryonic and post-embryonic development of the organism and so on.

In many species of fish during the development of the gonads, the content of
lipids in organs and tissues is reduced because the body's fat reserves are consumed
during gametogenesis. The degree of reduction of lipids depends on the intensity of
gonadal development and the environmental conditions in which the pre-spawning or
feeding period occurs [29].

In addition to proteins, lipids, in particular the fraction of phospholipids, play a
significant role in the processes of trophoplasmic growth of oocytes, as it is known
that the bulk of cell membranes are phospholipids involved in the formation of
intracellular membrane cells. Therefore, in the process of maturation of sexual
products to the gonads comes not only synthesized by the liver protein oovitelin, but
also certain fractions of lipids [17].

The content of lipids in the organs and tissues of fish also has a significant effect
on the intensity of spermatogenesis, because the biosynthesis of nucleic acids in
sperm is determined by the amount of fat in the body [30].

In the process of ovarian maturation, the liver plays a significant role in fish
metabolism. In the early stages of oogenesis in the liver, in addition to proteins, there
is an accumulation of lipids mainly in the form of fractions of triacylglycerols and
phospholipids. Therefore, with the onset of vitelogenesis, the fat in liver decreases.

Lipids accumulated in organs and tissues, in particular, triacylglycerols are the
main reserve energy source, which is involved in ensuring the body's energy
expenditure, especially in cases where the body's energy needs are higher than
exogenous energy intake [25].

The sequence of use of fat reserves in different species of fish is different. Thus,
in fatty fish, liver lipids are primarily used to ensure the processes of generative
metabolism. It is proved that the metabolic activity of lipids is the highest in this
organ. Mesenteric fat, connective tissue fat, and muscle lipids are used later.

It should be noted that the accumulation of lipids occurs primarily and with the
greatest intensity in those organs and tissues that consume it the fastest. It is also
known that lipids play an extremely important role in the energy supply of the
processes of plastic and generative metabolism and growth of fish, as well as various

vital processes of the body, especially in winter.
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In many species of fish, metabolism after spawning is accompanied by a
restructuring of metabolism towards the accumulation of lipids. The intensity of
feeding and the level of fat reserves, which reaches the fish at the end of the feeding
period, is determined by the scale of energy expenditure of the body [29].

Studies conducted in autumn during the feeding period showed that the relative
content of total lipids in the white skeletal muscles of almost all 7 species of mature
fish of the Kremenchuk Reservoir was characterized by a lower level compared to

their content in the liver (table 2).

Table 2 - The content of total lipids in the organs and tissues of the studied fish
of the Kremenchuk reservoir in the feeding period of the annual cycle of 2021

(M £ m, mg/ g of raw tissue mass, n =5)

Fish species Lipids
Muscles Liver
Zander 65,25+8,71 105,63+6,44
European perch 12,65+1,15 57,62+6,64
Gibel carp 6,26+0,82 62,26+6,24
Roach 12,27+2,23 88,89+9,01
Bream 4,61+0,38 31,09+4,41
Silver bream 12,33+0,52 84,35+3,77
Zope 14,96+1,98 85,79+5,33

Among the studied fish species, the highest content of total lipids in muscles
was found in zander, which reached 65 mg / g of raw tissue mass. In the muscles of
other fish species, such as zope, roach, silver bream and European perch, the content
of total lipids was about 4-5 times lower than its content in the muscles of zander.
The lowest content of total lipids was recorded in the muscles of bream and gibel
carp.

The content of total lipids in the liver of the studied fish species was much
higher. Zander was also characterized by the highest level of accumulation of total
lipids in the liver. The content of total lipids in the liver of roach, zope and silver
bream was slightly smaller and almost the same (on average by 22%)).

No significant differences were found between the content of total lipids in the

liver of European perch and gibel carp. However, in the liver of these fish species, the

MONOGRAPH 83 ISBN 978-3-949059-56-8



Prospektive globale wissenschaftliche Trends ‘ 2022 Part 1 %
total lipid content was 75% lower compared to those recorded in the liver of zander.
The lowest content of total lipids is found in bream liver.

It is noteworthy that the content of total lipids in the liver of zander, roach, zope,
silver bream, gilber carp, European perch and bream exceeded the level of their
accumulation in the muscles by 61.8%, while in the liver of roach, gilber carp,
European perch and bream - almost 7, 6, 10, 5 and 7 times respectively.

The unequal content of total lipids in the muscles and liver of different species
of fish may be due to the presence in the aquatic environment of sufficient food of
appropriate quality and environmental conditions, as well as species specificity of
metabolism in fish, which determine the level of metabolic processes with lipid-
forming function of the liver.

Thus, the data of field and experimental studies indicate that during the autumn
foraging period in fish there is an intensification of lipid metabolism, in particular a
significant level of lipid-forming function of the liver, which also has a significant
accumulation of synthesized lipids necessary for energy metabolism at the stage of
trophoplasmic growth of oocytes and vital processes of the organism during the
winter.

According to the literature, the most intensive lipid biosynthesis in fish liver
(carp) occurs during July-August [8]. The maximum accumulation of lipids in the
organs and tissues of fish is observed in late July, early August [19]. The total lipid
content in the liver usually increases in parallel with the increase in fat content in the
body cavities and in the muscles of the bream, ie during the summer period is mainly
the deposition of energy resources of the body.

The intensity of fish feeding and accumulation of lipids in their organs and
tissues largely depends on the availability of food. There is a close relationship
between fat content and the amount of food in the pond. It is necessary to take into
account the physiological state of the fish and the conditions of its consumption of
food, its availability, water temperature, gas regime, water level fluctuations, etc.
[28].

The intensity of feeding and the level of fat reserves of fish is determined by the
scale of energy expenditure. It is well known that lipids, along with proteins, are the

structural basis of cell organelles and membranes, as well as nerve fibers, etc., and
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determine the direction and order of enzymatic reactions in cells.

The rate of lipid formation in fish liver is largely determined by temperature
conditions. As the water temperature decreases, the lipid content in the liver
decreases sharply and it is replaced by glycogen, the content of which in warm water
reaches 18-20%, and at high temperatures decreases to 2-3% [14,16].

Intensive biosynthesis of fat in the liver in the summer is typical for fast-
growing fish that eat wholesome food, and for fish that eat plant-based foods and are
characterized by low growth rates. The rate of lipid biosynthesis in fish liver is
largely determined by temperature conditions. As the water temperature decreases,
the content of total fat in the liver decreases sharply and it is replaced by glycogen,
the content of which in warm water in winter reaches 18-20%, and from high
temperatures decreases to 2-3%. That is, in the autumn period with a decrease in
water temperature there is a change in "fat metabolism" to "carbohydrate" [8, 14, 15].
This process is accompanied by a decrease in the content of total lipids in the liver,
which causes an increase in its mass.

At the end of the feeding period, fish usually accumulate the maximum amount
of fat and glycogen in the liver and muscles [27]. For example, in autumn, the
glycogen content of carp liver was 10 times higher than that of muscle.

Glycogen. A significant role in the energy supply of the vital processes of the
fish, especially during the winter, belongs to glycogen. During the autumn feeding
period, the glycogen content in fish muscles usually increases slightly compared to
the spawning period.

Studies have shown different levels of accumulation in the liver and white
skeletal muscles of different fish species (Table 3).

Among the studied fish species, the highest content of glycogen was found in
the muscles of gibel carp, 2.8 times less - in the muscles of roach, 4 times - in bream,
4.7 times - in zander, 6.7 times — European perch and zope, 10 times less - in silver
bream.

The different levels of glycogen in the muscles of different species of fish are
obviously largely due to the quantity and quality of fish feed, as well as the body's
internal needs for using this energy component in ensuring the vital processes of fish,

especially during winter.
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Table 3 - Glycogen content in the organs and tissues of the studied fish of the
Kremenchuk reservoir in the feeding period of the annual cycle of 2021 (M £+ m,

mg / g of raw tissue mass, n = 5)

Fish species Glycogen
Muscles Liver
Zander 16,50+1,27 102,47+£3,41
European perch 11,52+0,78 80,89+7,73
Gibel carp 78,32+13,03 149,09+12,17
Roach 28,08+2,79 102,62+7,31
Bream 19,51+1,60 84,40+3,69
Silver bream 7,59+0,28 27,50+£3,22
Zope 11,67£1,31 47,60+2,68

Significantly higher levels of glycogen accumulation were recorded in the liver
compared to the muscles of all fish species studied.

The highest content of glycogen was also found in the liver of gilber carp.
Glycogen content was found to be 46% lower in roach and zander liver, 76.5% and
84% less in bream and European perch hepatopancreas, respectively. The content of
glycogen in the liver of zope was three times lower and 5.4 times lower in the liver of
silver bream, compared with its content in the liver of gibel carp.

It is also noteworthy that the content of glycogen in the liver of all studied fish
species significantly exceeded its values established in the muscles. Thus, in the liver
of gibel carp glycogen content was almost twice its value in muscle, in roach 3.7
times, in zander - 6.2 times, in bream - 4.3 times, in European perch - 7 times , in
zope - 4.7 times, in silver bream - 3.6 times.

The results of research indicate a high level of glycogen-storing function of the
liver of various species of fish in the Kremenchuk Reservoir during the autumn
feeding period, which is very important for energy supply of fish in the winter and
spawning.

The high level of glycogen accumulation in the organs and tissues of fish is
largely determined by the presence of food required for intensive biosynthesis in the
liver of glycogen in the reservoir.

Thus, at the end of the feeding period in the organs and tissues of mature fish of

Kremenchuk Reservoir the maximum level of accumulation of total protein, lipids
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and glycogen is registered, which are necessary for energy support of generative
synthesis and development of gonads and various vital processes and wintering

period.

Conclusions

Studies have shown that under the current environmental conditions (relative to
the constant level and water temperature) caused by global warming, in the autumn
foraging period, the physiological status of adult fish with different types of food in
the Kremenchuk Reservoir was characterized by relatively high metabolic rates.
Evidence of this is the significant accumulation of total protein, lipids and glycogen
in organs and tissues, including the liver and white skeletal muscles.

Most of the studied fish species (except gibel carp) during the autumn feeding
period had a higher content of total protein in the white skeletal muscles compared to
the liver. This is due to the fact that the main stage of protein accumulation in fish
muscles occurs during the summer feeding period, and in the autumn feeding period
there is some inhibition of plastic metabolism and switching to intensive fat
accumulation [9].

In addition, the lower content of total protein in the liver of fish during this
period can be explained by the fact that with the onset of a new stage of
gametogenesis in most fish in the autumn, the precursor protein oovitelin is used. It is
used to ensure the processes of generative metabolism to a large extent, in addition to
food components. It also participates in the processes of trophoplasmic growth of
oocytes and spermatocytes.

During the autumn feeding period, a high level of accumulation of total lipids in
the liver of the studied fish species was found, which significantly exceeded the
values recorded in the muscles. This is due to the high intensity of lipid-forming
function of the liver, aimed at ensuring the processes of energy metabolism at the
stage of trophoplasmic growth of oocytes and the vital processes of the organism
during the winter.

With a decrease in water temperature in the autumn there is a change in "fat
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metabolism" for carbohydrates. In addition to lipids, in the organs and tissues of
different species of fish during the autumn feeding found intensive accumulation of
glycogen, the high level of accumulation of which is largely determined by the
presence in the reservoir of feed required for intensive biosynthesis of glycogen in the
liver.

Thus, at the end of the feeding period in the organs and tissues of mature fish of
Kremenchuk reservoir the maximum level of accumulation of total protein, lipids and
glycogen, which are necessary for energy support of generative synthesis and
development of gonads and various vital processes and wintering period had been
recorded.

The unequal content in the organs and tissues of different species of fish of total
protein, lipids and glycogen in the foraging period is largely due not only to the
peculiarities of their metabolic processes, but also due to the presence in the aquatic
environment of food and environmental conditions specific to each species of fish.

Thus, small fluctuations in water level and optimal temperature in the autumn
feeding of fish with different types of food in the Kremenchuk reservoir were optimal
ecological conditions for the development of natural forage and the body's processes
of plastic, generative metabolism and energy supply of the body during wintering and

spawning.
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KAPITEL 6 / CHAPTER 6 °
ASSESSMENT OF THE BIOCLIMATIC POTENTIAL OF THE SOUTH
STEPPE OF UKRAINE ON THE MAIN CROPS ACCORDING TO PAR
INDICATORS
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Beryn

@DOTOCHUHTETUYHA JISJIBHICTH POCIIMH B MIOCIBAX CIYKHUTh 010JIOTTYHOIO OCHOBOIO
BPOXKAIO CIITLCHKOTOCTIONAPCHKUX KyIbTyp [1-2]. 3HauHOIO MipOIO0 BOHA 3aJICKUTH Bij
ix 3a0€3Me4YeHOCTI POCIMH €JIEMEHTAMU MIHEPaJbHOTO KUBJICHHS, B MEPIILY 4Yepry
a3oToM [3]. A30T - OCHOBHUH €JIEMEHT, KWW BIUIMBA€ Ha IPOIECH, TOB'sI3aHI 3
dboTocunTe30oM. BiH BXOauTh 10 CKianay Oiika, XJopodidy 1 HYKJICTHOBHUX KHUCIIOT.
[Ipu 1bOMy HEOOXiIHOI YMOBOIO TEPETBOPEHHS a30Ty BHUCTyMHae (HOTOCHHTES.
JediuT a30Ty BUKJIMKAE 3MEHIIIEHHSI KITBKOCTI XJiopodina 1 pepMeHTIB, siki OepyTh
y4acTb B aCUMUIALI{ 1, SK HACHIOK, 3HUXKY€E BPOXKANHICTb. YIOOPEHHI POCIMHH
Kpallle 3aCBOIOIOTH CBITJIOBY €HEPrito, HEOOX1IHY JUIsl CHHTE3y OpPraHIdYHUX PEYOBHH
[4, 5]. OcHOoBHUM MexaHI3MOM (HOpPMyBaHHSI YPOXKAHHOCTI 3€PHOBUX KYJIBTYp €
MpoIleC TpaHCIipallii, PpYMIHHOI CHJIOK SKOTO € pamiamiiHui  Oamanc 1
dbotocurTeTnuHo aktuBHA pamiamis (PAP). YV BchoMy iHTEpBall JOCTYIMHOI
TPYHTOBOI BOJIOTH MiHEpaJibHI J0OpWBa MiJBUIIYIOTh TPAHCIHUPAIMIO 3€PHOBUX
KYJBTYp 1, OTXKe, iX BpokalHICTh [6]. Ypoxkaili popMyeTbCsl 32 paxyHOK COHSYHOT
eHeprii 1 BYIJIEKHCIIOrO Tra3y, IO 3HaxoauTbcs B atMmochepi [7]. Tomy Bci
arpoTeXHIYHI MPUHOMHU CIPSMOBAaHI Ha MiJBUIICHHSA €()EKTUBHOCTI BUKOPHUCTAHHS
COHSIYHOI eHeprii pociauHamu. 3Hatouu npuxig AP 3a mepion Bererarlii, MOKHA
MOCTAaBUTH 3aBJaHHSA I110J10 (OpMYBaHHS IIOCIBIB 3 HAMOUIBIIMM KOE(IIIEHTOM
3acBoeHHsI AP, m06 301UTbIIUTH TOTEHITIHHY BpOXKalHICTh [4, §].

ba3yrouncr Ha  MeTOmax  MpPOTpaMyBaHHS  MPOAYKTUBHOCTI  KYJBTYP
M.K. KatomoBa [9], Oyna po3paxoBaHa TEOPETUYHO MOKJIMBA BPOXKAWHICTh 3€pHA
MIIEHUIl 03uMoi, 3abe3nedena mpuxogom DAP [4, 10, 11]. [HoTenmuiliauii yposxxait
(Yoion), 3a6e3neuennii npuxonom ®AP (mpu koedilieHTI BUKOPUCTAHHS MOCIBAMU

3epHOBUX 3%) po3paxoByBaiu 3a hopmysoro 1:

SAuthors: Kovalenko Oleh Anatoliiovych
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Ysi0n — TIOTEHITIHMIA BpOKail cyxoi Oiomacu, 1/ra;

Qwoap — HagxomkeHnass AP 3a mepion Bereramii KyiabTypu (Bif CXOIIB 10
30upanns), kJx/cm?;

Kao4p— xoedimient Bukopuctanas @AP mociBamu, %;

¢ — KaJopiiHICTb BpOXKaro, KJx/KT.

Pospaxynku inTerpanbHoi @AP 11 pi3HUX CLIIBCHKOTOCIIONAPCHKUX KYILTYD 3a
pi3HI MPOMDKKHM 4Yacy ix Beretanii npoBoauiu 3a metonukor C.B. KokoixiHa Ta
fioro mporpamuoro moayis «®AP» (puc. 1). Po3paxyHok AP 1mo COHSUIHUKY B
Hamomy pocaiai 3a 2018 pik (3pa3ok) BUXOASYH 3 OTPUMAHUX JAHUX 10 TPUBAJIOCTI

COHSAYHOIO CSiBa, MaB HACTYITHUI BUTJISAI.

CepeaqHa nepiogy

Pucynok 1 — Pozpaxynoxk @AP 11 COHSIIHUKA M0 NMOKA3HUKAM

TPHUBAJIOCTi COHSIYHOTO CHAIBA

s BCTAHOBJIGHHS  MOKAa3HUKIB  ()OTOCHHTETUYHO AaKTUBHOI  pajiamii
BUKOPHCTOBYBAJIM PO3PAXyHKOBI METOJM, $KI JO3BOJSIOTH OTPUMATH KIHIEBI
pe3yibTaTH 3a Pi3HI TEpioad TPH MIHIMAIBHIA KUIBKOCTI BUXITHMX JaHUX —
TPUBAJIOCTI COHSIYHOTO CAWBa Ta reorpadiyHoi MHUPOTH METEOPOJOTIYHOT CTaHINI.

['eorpagiyHo0 MHUPOTOIO CIYTYBAJO MICIE PO3TAIlyBaHHS JOCTIAHOIO IO Yy celi
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Cenunno (46°93) [4].

A omxke, nokazHuku @DAP 3a BereramiiHuii mepioa TiOpUIy COHSIIHUKA

craHoBUIM 26,4 kkan/cm?a6o 110,8 xJIx/cm>.
CaM mpoliec TpOBEACHHS PO3PAaxXyHKIB, SKMA MW TPOBOAMIN TIO MIICHUII
03UMill, SUMEHIO SIPOMY, TOPOXYy Ta TiOpujaM KYyKYpyA3U PI3HHX TPyI CTUTJIOCTI,

HaBeJCHUM Ha puc. 2.

‘e8] gafin [Opsexa Bna BoTaera Gopmar  Cepenc  Laemm  Oow  Cnpesxa

TepMiH cnocTepemeH
> TICC = [[m92 ] on
o= | 214 pHMX aaT gns nepiogy
hh =90—¢) e

¢ Xepeow Hue i Vil X | X | X
LLiupoTa Micua cnocTepexeHb,” @=| 46 | 1 [NT77 182 ] 84 | A1 | -143
2 1 [179| 80 | 35 | -1a7

3 52 23 | B0 17| 77 | -38 | -150

_ _ 4 = 56 | 159Y 224 | 229 [ 173 73 | 42 | 153

By = e sin /iy = ISR 52 B 2% 25 (2817 9 | 4B | -158
1o i EN O e

HCC)"” +10,5|sin 5.4 ! 2 | 54 |-

22 = ) i’ ( h"‘) B 50| 7, 0| %8 [225[162] 58 | 58 | 165
_ o IREERET xanicv 9 45 | 75 Y473 24 [ 160 54 | 62 | 168

.= 10 -42 78 223|157 | 50 | 65 | -171

/i 1 —35 8.2 23 222 154 | 47 | €9 | 17

12 3 B85 | 18.1%Y, 231 zzg 151 | 43 | 73 | A7

13 =3 CE 83 (1458 | 39 | 7 =17

14 25 93 | 188 217 |45 | 35 | 80 | -182

15 =22 a7 |188 | 23 16 (142 | 31 | B84 | 184

16 =13 100 190 | 233 (2143138 ] 28 | 88 | 187

17 15 104 [193 ]| 234 | 273 [135] 24 | 91 | -189

| 18 Sl 107 | 195 | 234 | 211 [ 132 20 | 95 | 132

e 19 07 11 | 197 | 234 | 209 | 1298 | 16 | 99 | -194

7 03 | 114 [199 | 234 [207 [126 ] 12 |02 | 195

_ - IESEE8] 1. kxanira 3a nepiop 2 00 [ 18 | 201 [ 234 | 205 [122 ] 08 |-105 | 199

0= 7] 05 1210 | 203 | 734 | 203 [ 118 | 04 | 110 ] 201

= IEBEESEE] r yxira 32 nepion ) 03 | 124 | 205 | 234 [204 [ 116 04 [-113 | -203

7 13 128 | 207 | 734 | 198 [ 112 | 03 |-117 | 205

o TR 17 121 W a T2 A 107 ina nT 47N T

WAk WM "@AP" | NonoMora ¥

laToso
PucyHnok 2 — Ilpouec npoBeieHHs pO3pPaxyHKIB iIHTerpajabHOI
DAP y BikHI mporpamu
[IpoBeneHHss ToOAANBIIMX PO3PAaxXyHKIB BIAHOCHO PpiBHA 3a0e3MnedeHHs
arpoKJIiMaTHYHUM moTeHmianoM [liBnHsS VYkpaiHu, NporpamMoBaHUX, MOMJIMBUX
ypOKalHOCTEH Ha MPUKIaAl MIIEHUI]l 03UMOi, SYMEHIO SPOro, ropoxy Ta riOpuiaiB
KYKYpPYI3U PI3HUX TpYI CTUIJIOCTI, MPOBOAWIMCH HAaMU Ha OCHOBI OTPUMaHUX

noka3HukiB iHTerpoBaHux ®AP 3a meroaukoro C.B. KokosixiHa.

6.1. IIpoayKTUBHICTH MIIEHUII 03UMO] 32 0IOKJIIMATHYHUM MOTEHUIAJI0M

3a nepioxa Bereranii nmeHuii o3uMoi (TY = 176 nuiB) npuxig AP ckinanae

119,62 xJlx/cM? (Qaap). KanopiitaicTs (¢) 1 kr 3epHa 18631 kJIxK/KT.
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119,62 -2,0 - 104

Ysion200= = 12,84 1/Ta;
10 - 18631

Ysion2.50)= 119;22 .128,653.1104 = 16,05 1/ra;

Ysion309= 119,62-3,0- 104 _ 19,26 T/ra;
10 x 18631

Yoion3,50)= 119;22 .138,653.1104 = 22,47 1/ra;

Ysion425)= 119,62-40-104 _ 25,68 1/ra.
10 - 18631

Jlns  mepeBogy cyxoi OloMacM Ha  OCHOBHY  MPOAYKIIO  (3€pHO)
BUKOPHUCTOBYBaAJIM KoedIlIEHT rocnoapcbkoi epextuBHOCTI Kroc = 0,4. Po3paxyHok
MO>KJIMBOTO BpPO’Kal0 OCHOBHOI aOCOJIOTHO CyX0i MacH 3epHa (Vy) BUKOHyBalIH 3a
dbopmyroro 2:

Yo =Vsion * Kroc (2)
Yoo =12,84-0,4=5,14 1/ra
Yo50% =16,05-0,4=06,42 1/ra
Yo 3 =19,26 - 0,4 ="17,70 1/ra
Yo 50 =22,47 - 0,4 =8,99 1/ra
Yo 0 =25,68 - 0,4=10,27 1/ra
VYpoxkait 3epHa o3umoi nmeHutl (¥e) npu crangapthiit Bosorocti (I = 14%)

3HAXOAWIU 32 POopMYJIOO 3:

Yo - 100% 3)
100% - B¢
Yoy = 5,14 -100% 5,98 T/ra;
100% - 14%
Yepsw= 6,42-100%  _ 7,47 1/ra;
100% - 14%
Ve = 7,70 - 100%  _ 8,95 T/ra;
100% - 14%
_899-100%  _ .
yC (3,5%) = 100% - 14% 10,45 T/Fa,
Veuny= 1927-100% _ 11 94 ppq

100% - 14%

3 poO3paxyHKIiB BHAHO, IO Tpuxiag (OTOCMHTETUYHWUN aKTUBHIN pamiaiii B
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MiBJICHHO-3axX1aH1{ YacTuH1 LleHTpanbHOTO periony mMoxe 3abe3neuntu (opMyBaHHS
BpPOKaHOCTI 3epHA 03UMO1 MIIIEHUIII Ha piBHI 5,98 T/ra.

MoxIuBU piBEHb BPOXKAMHOCTI 3€pHA O3UMOI MIIEHUIll TAKOXK 3aJIeKUTh Bij
yMOB BOJIOT03a0€3IeueHHs MOCIBiB. 3a Mepioj] BereTallli 03uMoi IMIIIEHUI] BUTIa€ B
cepeaaboMy 302 MM omajiB, Koe(]illiEeHT BUKOPHUCTAHHS oOmaaiB cTtaHoBUThH 0,7.
JlocTymHa BoJiora JJIsi pOCIMH O3UMOI TIIEHUIIl B METPOBOMY Iapi rpyHTy 160 mwm,
koe(dimieHT BogocmoxuBanus nopiBHIOE 450-500. [liticHo moxnuBuii ypoxai (YB)

cyxoi 6ioMacu 3a BOJIOT03a0€3MeYeHOCTI 3HAXOAMIH 32 GOPpMYIIOH0 4:

Vo= 200 W e 4)
Ke

W - mpoayKTUBHA BOJIOTA IS IOCIBIB, MM
Ks- koedilieHT BOJOCTOKUBAHHS KyJIbTypH (KIJIBKICTh BOJIOTH, BUTPAYEHO-
BaeMoii Ha HOPMyBaHHs OJUHUIII CyX0i Oiomacu), M°/T.
Po3paxyHOK TpOAYKTHBHOI BOJOTHM NPOBOAMIM HACTYIIHHUM YHHOM 32
dbopmyroro 5:
W= WF+(W6’ : Kgo) + Ql" - W[{B, e (5)

Wr - noctymHa BoJIOTa JiJIsl POCIUH B METPOBOMY IIIapi TPYHTY, MM;

W - onaau 3a mepioj] BereTarlii, Mum;

Ko - opieHTOBHUIA KOS(PIITIEHT BUKOPUCTAHHS OTIA/IIB;

QOr - XaniasspHU# MPKUBJICHAS TPYHTOBHUMHE BOJIaMH 32 BETETAIII0, MM

WKB - 3aJIUIIIOK JOCTYITHOO JJISI POCIIMH BOJIOTH B METPOBOMY IIIapi TPYHTY Ha
KiHenp Bererarii, MM (0,25-Wr).

Kaninsspae mianuTyBaHHS TPYHTOBHMMH BOJIaMH 3QJICKUTh Bl TJIMOUHH
3alAraHHs TpyHTOBUX BoJ. Ilpu 3amsranHi Ha rmMOuHy 10 1 M BenuyuHa
JI0IATKOBOT'O BOJIOCIIOKHMBAaHHS CTaHOBUTH 1-2 MM Ha 100y; 10 1,5 m - 1,5-1,7 mMm; 1o
2 M - He Outbiie 1 MM Ha 100y. Jlis nenuti o3umoi Qr aopiBHIOE 175 MMm.

W=160+ (302 -0,7) + 175 - 55=491,4 mm;

v, = _ 1004914
4500

Y0=10,92 - 0,4 = 4,37 1/ra (Cyxoro 3epHa);

—  4,37-100%
Ve
100% - 14%

=10,92 1/ra (cyxoi 6iomacn);

=5,08 1/ra (3epna npu 14% BosorocTi).
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3 orJsily Ha YMOBH PET10HY IO BOJIOT03a0€3I1eUeHOCTI IMOCIBIB 03UMOT TIIEHHUII],
MO>KJIBO OTpUMYyBaTH 110 5,08 T/ra 3epHa.

VY poisii yMHHMKA, SKUW OW ypoxal, MOXKE BHUCTYIATH TEII03a0e3MeUeHICTb.
BusHaueHHs MOXIMBHX BpOXKaiB 1O TEIUIOBUX PECYpCiB  MPOBOAWIN 32
rigporepmiunnm mokasaukoM (I'TIT), BuMiproBaniii B Ganax. Moro BusHawamu 3a

dhopmynorw A.M. Psbunkona (6):

= _W-Ts e (6)
36 - R

W - KINbKICTh MPOAYKTUBHOT BOJIOTHU 32 MEPI0] BEreTallii, Mum;

Ts - mepion BereTauii KyJabTypH (I€Kaau), Iuist 03UMOi1 mieHuti — 17,6;

36 - 9uCio aeKaa B polii;

R - cymapHuii pagianiiiauii 6ananc, kJx/cm?%;

4,19 - xoedimieHT 1 BpaxyBaHHS CHIBBIIHOIICHHS MK Kajopisimu 1 [Ix [12,

13, 14].

i =_PL4 176 . 419 =8 42 Ganis
36 - 119,62

I'TIT mo3Bosisie BpaxoByBaTH 1 BOJOT03a0€3MEUEHICTh, 1 HAAXOKEHHS TeIa,
MOB'SI3aHOTO 3 padiaiiHauM 6anancoM [15]. Po3paxyHok KiiMaTHYHO 3a0€3MeUEeHOr0
Bposkaro 1o I'TII mpooawiu 3a popmysoro 7:

Yrrm= (22 - I'TII - 10) x Kroc)/10 (7)
Yo=1((22-8,42-10)-0,4)/10="7,01 1/ra (cyxoro 3epHa);

Ve= _101-100% _ g5/ (3epHa pu 14% Bosorocti).
100% - 14%

Knimatnyno 3a0e3nedeHa TeopeTHYHa BPOXKAMHICTh 3€pHA 03UMOI MIIEHMIT IO
pecypcam ['TII 3naxoautbes Ha piBHi 8,15 T/ra.

Omninka BmuBy OlokinimatuuHoro noteHiiany Teputopii (bKII) Ha BpoxaitHICTh
KyJbTYp BHpaXXaeTbcs po3paxyHKoBuUM uuciaoMm OaniB BKII mias koxxHOI KyJIbTypH.
3Hatouu OKYyMmHICTh ypoxkaem (f) omuoro Oama BKII po3paxoByBamu KiIiMaTWudHO

3abe3neueHuit ypoxaii (¥ sxir) 3a hopmynamu 8-10.

yEKH: BKII - IB (8)
BKIT =K - 21>10°C e
1000

K36 - xoedilieHT 3B0I0KEHHS;
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2t >10°C- cyma temnepatyp Buiie 10 °C 3a Beretartito (nopiBHioe 1480°C);

1000 - cyma TemnepaTyp Ha MBHIYHOMY KOPOHI MOJIbOBOTO 3€MJIEpOOCTBA.

Ksp = TZ’ W , e (10)
10*- 20
Tu - koeQill€eHT NTPHUXOBAHOI TEIJIOTH BHUIIAPOBYBAHHSA, WIO JIOPIBHIOE

2453 xJx/kr;
W- K17BbKICTh IPOAYKTUBHOI BOJIOTH 3a MEP10J] BEreTalii, MM;

20 ~ cymapuuii npuxig AP 3a nepion Bererauii, kJ[x/cm>;

_ 24534914 _ .

b

10%- 119,62
BKIT=1,01 - 1480 — 49,
1000

Oxkynnicte 1 6ana BKII yposkaem 3epHa mieHuIri 03uMoi J1opiBHIOE 3,27 TOH

(Karomos, 1982). Kiimatnuno 3a0e3nedueHuil ypoxkai 3epHa MIIEHUIl 03UMOI CKJIaB:
Yirkn= 1,49 - 3,27 = 4,89 1/ra (Tabdn.1).

Tabauus 1 — BiokTiMaTHYHMIA OTEHIIAT YPOKAHOCTI 3epHA MIIEHUILi

o3uMoi B ymoBax Iliausa Ykpainu (mpu KII{ ®AP = 2%), 1/ra

Your, Yk,
Kynberypa TV.’ 2t>10°C 2Qwar %y T/Ta bKIL, 1B, T 3epua T/ra:
TH1 kJx/cm Oamm | Ha 1 Oan
3epHa 3epHa
Huermist |-y 5001 400 119,62 | 5,98 1,49 3,27 4,89
o3uMa

Buxoasunn 3 HaBeneHWX PO3paxXyHKIB BHJHO, 10 3 ypaxyBaHHIM
OloxmimaTnaHOrOo ToTeHIiany 30HU [liBgerHoro Cremy YkpaiHu MIICHHISI 03UMa
3natHa (OpMyBaTH BpOXKAMHICTh 3epHa Ha piBHI 4,89 T/ra, XOua NMOTEHIINHUN PIBEHb

ypoxkaitHocTi o npuxoay ®AP nopisHioe 5,98 T/ra.

6.2. IIpoaAyKTUBHICTH SYMEHIO IPOT0 32 OIOKJIIMATHYHUM MOTEHIIAJIOM

3a mepion Berertamii ssumeHto sporo (TY = 86 nmuiB) mpuxin ®AP ckmanae
79,02 xJIx/cM? (Qa4p). Kanopiiinicts (g) 1 xr 3epra 18506 kJIx/kr.
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Ysion2,00= 79’?3 ' 122;(;06104 = 8,54 T/ra;
Vsion2,50)= 79’?5 . 12é5506104 = 10.67 1/ra;
79,02 - 3,0 - 104
Ysion(3,00)= 10 18506 = 12,81 1/ra;

Vv 79,02 - 3,5-104 14.94 7/
ion(3,5%) = = 14,94 1/ra;
oty 10 x 18506
79,02 - 4,0 - 104
Ysion4,00)= 10 - 18506 = 17,08 T/ra.

Jlns  mepeBomy cyxoi OilomMack Ha OCHOBHY MPOAYKIK  (3€pHO)
BUKOPHCTOBYBAIN KOE(DIIIEHT rociogapchkoi MpuaaTHOCTI K.oqn = 0,43. Po3paxyHok
MO>KJIIBOTO BPO’Kal0 OCHOBHOI aOCOJIOTHO cyxoi macu 3epHa (V() BUKOHyBaiIH 3a
dhopmyoro 2:

Yo =Vsior - Kroc (2)
Yo 00 =8,54 - 0,43 = 3,67 1/ra;
Yo 5% =10,67 - 0,43 = 4,59 T/ra;
Yoo =12,81-0,43 = 5,51 1/ra;
Yo 359 =14,94 - 0,43 = 6,42 T/ra;
Yo 005 =17,08 - 0,43 = 7,34 T/ra.
VYpoxkaii 3epHa sumeHto siporo (¥c) mpu cranmaptHid Bosorocti ([ = 14%)

3HAXOAWIU 32 POopMYyJIOO 3:

o~ Yo 100% 3)
100% - B¢ ’

3,67 - 100%

YC (2,0%) = 100% - 14(;) = 4,27 T/Fa;
4,59 - 100%

Yesw= 100% - 14(;; = 5,34 1/ra;
5,51 - 100%

YC(g,o%) = 100% - 14(;0 = 6,41 T/Fa;
6,42 - 100%

YC(3,5%) = 100% - 14(;:) = 7,47 T/Fa;
7,34 - 100%

Ye o) = 100% - 14% 8,53 T/ra.
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3 po3paxyHKiB BUIHO, IO TpuXiJg (OTOCMHTETUYHUM aKTHBHIM pajialii Ha
ITiBgH1 Ykpainu Moxke 3a0e3neunt GopMyBaHHS BPOXKAMHOCTI 3epHA STYMEHIO SIPOTO
Ha piBHi 8,53 1/ra.

MoxnuBuii piBeHb BpPOKAMHOCTI KYJIbTYPH TaKOX 3aJIeKHUTh Bil YMOB
BOJIOr03a0€e3IeueHHs] TOCIBIB. 3a Tepioja BereTallli ropoxy BHMNAAaE B CEPEIHbOMY
170 mM omaxiB, koeillieHT BUKOpUCTaHHS omnaAiB ctaHoBUTh 0,7. JlocTymHa Bosiora
Ui POCIMH KyJbTypd B METPOBOMYy Imapi TpyHTy 160 MM, Koe]ilieHT
BOJI0CTIOKUBaHHS JopiBHIOE 450. JlificHO MoxuBHiA ypoxkait (YB) cyxoi 6iomacu 3a
BOJIOT03a0€3MeUEHOCT] 3HAX0IUIH 32 (HOPMYIIOT0 4:

100 - W
Y6i0_q_ KB , A€

W - mpoayKTUBHA BOJIOTA JJIS TIOCIBIB, MM

Ke- xoedirieHT BOOCTIOKUBAHHS KYJIbTYpH (KIJIBKICTh BOJIOTH, BUTPAY€HOI Ha
(GopMyBaHHS OJMHMII CyXoi Oiomacw), M>/T.

Po3paxyHOK TpPOAYKTUBHOI BOJIOTM NPOBOJWIM HACTYIMHUM YHHOM 34
dhopmyioro 5:

W= Wr+(W6’ : Kgo) =+ Ql" - W](B, e (5)

Wr - noctymHa BoJiora Jijisi POCIUH B METPOBOMY IIIapi TPYHTY, MM;

W - onaau 3a mepioJ] BereTarlii, Mum;

Ko - opieHTOBHUI KOS(PIIIEHT BUKOPUCTAHHS OTI/IIB;

QOr - XaninsspHU# TPKUBJICHAS TPYHTOBUMH BOJIAMH 32 BETETAIlII0, MM

Wip - 3aJTUIIIOK TOCTYITHOIO JIJIS POCIMH BOJIOTH B METPOBOMY IIIapi TPYHTY Ha
KiHenp Bererarii, mm (0,25-Wr).

Kaninsgpue mianuTyBaHHS TPYHTOBHMMH BOJIaMH 3JICKUTh Bl TJIIMOUHH
3alAraHHs TpyHTOBUX BoJ. Ilpu 3amsranHi Ha rimMOuHy 10 1 M BelnuyuHa
JI0IATKOBOT'O BOJIOCIIOKHMBAaHHS CTaHOBUTH 1-2 MM Ha 100y; 10 1,5 m - 1,5-1,7 mMm; o
2 M - He Outbiie 1 MM Ha 100y. J{is sumento ssporo Qr NOpiBHIOE 86 MM.

W=160+ (161 -0,7)+ 86 - 40 =318,7 mm;

100 - 318,7
4350

Y0=7,33-0,43 = 3,15 1/ra (cyxoro 3epHa);

Yoion = =7,33 1/ra (cyxoi 6iomacn);

Ye= 3,15 -100% = 3,66 1/ra (3epua pu 14% BojorocCTi).
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100% - 14%

3 orsAgy Ha yMOBU PErioHY IO BOJIOr03a0e3nedeHOCT] IOCIBIB TOPOXY,
MOXJIMBO OTpuMyBaTH J0 3,66 T/ra 3epHa 0e3 onTtumizamii KoedimieHTa
BOJIOCIIO’KMBAHHSA KYJIbTYPH.

Y pom uyuHHMKa, SKHi OM 3abe3meuyBaB ypokad, MOXKE BHUCTyMNaTH
Terui03a0e3neyeHIiCTh. BuU3HAueHHS MOXJIIMBUX BpOXKaiB MO TEIJIOBUX pecypcax
TIPOBOJMIIH 3a TixporepMmiunuM nokasuukoM (I'TII), Bumiproasoro B Gamax. Horo

BU3Hauaiu 3a popmyinor A.M. Psbunkosa (6):

W-Te
ITl= ——— , 1€ 6
%R i (6)

W - KUIBKICTh IPOyKTUBHOT BOJIOTH 3a TIEPi0/1 BEreTallii, Mm;

Te - mepion BereTauii KyJabTypH (I€Kaau), 1 SYUMEHIO siporo — 8,6;

36 - 9ucio neKan B poili;

R - cymapuuil pagianiiinuii 6ananc, kJx/cm?;

4,19 - xoediiieHT 1715 BpaxyBaHHS CIIIBBIAHOIIEHHS MIXK Kajopismu 1 J[x [16].

318,7-8,6 B :
I'TII= 36 - 79.02 4,19 = 4,04 6aniB

['TII no3Bosisie BpaxoBYyBaTH 1 BOJIOr03a0e3MeyeHICTh, 1 HAAXOKEHHS Terla,

MOB'SI3aHOTO 3 pajiamiiHuM OasaHcoM. Po3paxyHOK KIIMaTUYHO 3a0e3Me4eHOro

Bposkaro 1o I'TII mpooawiu 3a popmysoro 7:
yFTU:((ZZ -ITI— 10) Kroc)/lo, (7)

Yo=1(22-4,04-10)-0,43)/10 =3,39 1/ra (cyxoro 3epHa);

3,39 - 100%
100% - 14%

Ve= =3,94 t/ra (3epna npu 14% BosorocTi).

KnimMatuuno 3a0esnedeHa TeopeTUYHaA BPOXKAMHICTH 3€pHA SUYMEHIO SPOTO IO
pecypcam ['TTI 3naxonuthes Ha piBHI 3,94 T/Ta.

Omninka BmuBy OlokinimMatuuHoro noteHmiany Teputopii (bKII) Ha BpoxaitHICTh
KyJbTYp BHpaXaeTbcs po3paxyHKoBuUM uuciaoMm OaniB BKII mias koxxHOI KyJIbTypH.
3Hatoun OKYyMmHICTh ypoxkaem (f) omuoro Oama BKII po3paxoByBamu KIiMaTWudHO

3abesneueHuit ypoxai (Vsxir) 3a popmynamu 8- 10.

yEKH = BKH : IB (8)
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2t>10°C

bKIT=Kp - 1000

, A1 ©)

K336 - KOoedilI€HT 3BOJIOKECHHS;
2t >10°C- cyma temnepatyp Buiie 10 °C 3a Beretarttito (opiBHioe 609°C);
1000 - cyma TemnepaTyp Ha MBHIYHOMY KOPOHI MOJIbOBOTO 3€MJIEpOOCTBA.
Tu-w
104- 20
Tu - xoeQilleHT NMPUXOBAHOI TEIUIOTH BUIMAPOBYBAHHS, IO AOpiBHIOE 2453

Ksp = , 11 (10)

kJK/KT;
W- KinbKICTh TPOJIYKTHUBHOI BOJIOTH 3a TMEp10] BereTallli, Mm;

20 ~ cymaphuii npuxig AP 3a nepion Bereranii, kJx/cm?;

2453 -318,7
Kss = =100 79,02 0,99
997
BKIT =099 - — 00— = 0,987

OxkynHnicte 1 6ana BKII ypoxkaem 3epHa sSiUMEHIO sIporo JAopiBHIOE 3,74 TOH
(KaromoB, 1982). KnimatuyHo 3a0e3nedeHuil ypokail 3epHa SUMEHIO CKIaB: Vpxg =
0,987 - 3,74 = 3,69 1/ra (Tabmn. 2).

Tabanua 2 — BiokaiMaTHYHNI NOTEHIIAJI BPOKAWHOCTI 3epHA AYMEHI0

siporo B ymoBax IliBausa Ykpainu (mpu KIIJI ®AP =2%), 1/ra

Yaup, B T VBKII,
Kynberypa TV.’ 2t>10°C 2Qwar %y T/Ta bKIL, 3epHa Ha | T/ra:
ITH1 kJx/cMm oanmu
3epHa 1 Gan 3epHa
AIMIED g6 | 609 | 79,02 | 427 | 0987 | 3,74 3,69
ApUi

Buxoasum 3 HaBemeHMX pO3paxyHKIB BHIHO, IO 3 YypaxyBaHHSIM
OlokmiMaTaHOro MoTeHmiany 30HM [liBgeHHoro Creny YKpaiHu KylabTypa SUMEHIO
Sporo 31aTHa (popMyBaTH BpOXKaWHICTh 3€pHA Ha piBHI 3,69 T/ra, X04a MOTEHIINHUN

piBeHb yporkaiHoCTI 1o nipuxoay ®AP nopisaioe 4,27 T/ra.
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6.3. IIpoayKTHUBHICTH TOPOXY 32 OIOKJIIMATHYHMM MOTEHIiAJIOM
3a mepiox Beretarii ropoxy (TY = 86 muiB) npuxin PAP cxmamae 86,33

kJx/cm? (QDAP). Kanopiiinicts (q) 1 xr 3epra 20570 xJIx/Kr.
86,33 -2,0x 104

Ysion(2,00%)= 1019720 = 8,76 1/ra;
YVsion2,50)= 86’133 : 12;572; 04 _ 10.94 1/ra;
Ysion(3,00= 86’133 : 13;(’)72;04 = 13,13 1/ra;
Ysion(3,50%)= 86’133 : 13;572; 04 _ 15,32 1/ra;
Ysion(4,0%)= 86’133 : ?;(’)72(; 04 = 17,51 1/ra.

Hns mepeBoAy cyxoi OloMach Ha OCHOBHY MpPOIYKIiIO0 (HACIHHS TOPOXY)
BUKOPHUCTOBYBaJM Koe(dilieHT rocnojapcbkoi edextuBHocTi Kroc = 0,47.
Po3paxyHOK MOXXIMBOTO BpOKal0 OCHOBHOI aOCONIOTHO cyxoi macu 3epHa (V)
BUKOHYBaJIX 32 (hopmyIioro 2:

Yo =Y%si0n * Kroc 2)
Yo 00 =8,76 - 0,47 = 4,12 1/ra;
Yo 5% =10,94 - 0,47 = 5,14 T/ra;
Yo .00 =12,59 - 0,47 = 6,17 T/ra;
Yo s =1532-0,47=7,20 T/ra;
Yooy =17,51 0,47 = 8,23 1/ra.
VYpoxait HaciHHS Topoxy (¥c) mpu crammapthiii Bomorocti (I = 14%)

3HAXOAMIA 32 GOPMYIIOIO 3:

Vo Yo - 100% ’ 3)
100% - B¢
Yeow = f(’)i)%% _1?3(;//(; =4,79 1/ra;
Yepsw= f(,)l()?%, _1?3(;//(; = 5,98 1/ra;
Veamg= 2l 100% 747 1,

100% - 14%
Ve (3,5%) = 7,20 -100% = 8,37 T/Fa;
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100% - 14%
8,23 - 100%
100% - 14%

Yewow = = 9,57 1/ra.

3 po3paxyHKIB BHAHO, IO NPHUXiaA (POTOCUHTETUYHUN aKTHUBHIM paniallii B Ha
ITiBgH1 Ykpainu moxxe 3abe3neuntu (OpMyBaHHS BPOXKAWHOCTI HACIHHS TOPOXYy Ha
piBHi 9,57 T/ra.

MoxnuBuil piBeHb BPOKAWMHOCTI KYJIbTYPH TaKOX 3aJIeKUTh Bil YMOB
BOJIOT03a0€3IeueHHs] TIOCIBIB. 3a Mepioja BereTallli ropoxy BHUMAAAE B CEPEIHbOMY
170 mm omnafiB, koedilieHT BUKOpUCTAaHHS onaaiB ctaHoBUTH 0,7. JlocTymHa Bosora
Ui POCIMH KyJIbTypd B METpoBOMYy Imapi TpyHTy 180 MM, KoedimieHT
BoJl0CTIOKUBaHHS JopiBHIOE 450. JlificHO MoxuBHiA ypoxkait (YB) cyxoi 6Giomacu 3a
BOJIOT03a0€3MeUeHOCT] 3HAXO0IUIH 32 (HOPMYJIOT0 4:

100 - W
yﬁiOﬂ_ K@ p) I[e (4)

W - npoayKTUBHA BOJIOTa JJIsl MOCIBIB, MM
Ke- xoedirieHT BOOCTIOKUBAHHS KYJIbTYpH (KIJIBKICTh BOJIOTH, BUTPAY€HOI Ha
(opMyBaHHS OJMHMII CyX0i Giomacu), M>/T.
Po3paxyHOK TpPOAYKTUBHOI BOJIOTM TPOBOJWIM HACTYIMHUM YHHOM 34
dhopmyoro 5:
W:Wr+(W6 : Kgo) + Ql’ - W[(B, P (5)

Wr - noctymHa BoJiora Jijisi POCIUH B METPOBOMY IIIapi TPYHTY, MM;

Wp - onanu 3a mepioj BereTarii, Mm;

Kpo- opieHTOBHMI KOE(DIII€EHT BUKOPUCTAHHS OIa/liB;

Or - KaniaspHUM M1JPKUBJICHHS TPYHTOBUMH BOJIaMU 3a BEreTalliio, MM

Wig - 3aIUIIIOK JOCTYITHOO JJIsl POCJIMH BOJIOTH B METPOBOMY IIIapi IPYHTY Ha
KiHenp Bererarlii, MM (0,25 Wr).

KaninspHe mnianuTyBaHHS TPYHTOBUMH BOJAaMHU 3aJieKUTh Bl TIIHOUMHU
3aATaHHs TPyHTOBUX BoA. [lpm 3amsranHi Ha TimOuWHYy 10 1 M Benu4ynHA
JIOIATKOBOT'O BOJIOCIIOKUBAHHS CTAaHOBUTH 1-2 MM Ha 100y; 0 1,5 m - 1,5-1,7 mm; 1o

2 M - He Oinbie 1 mm Ha 100y. st ropoxy QOr mopiBHIOE 90 MM.

=180+ (170 - 0,7) + 90 - 55 = 344 mm;
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100 - 344 " _
Yoion= 4500 =7,64 T/ra (cyxoi 6Giomacn);
Yo=7,64-0,47 =3,59 1/ra (cyxoro 3epHa);
. 0
Ve= 3,99 - 100% 4,17 1/ra (3epHa npu 14% Bosiorocri).

100% - 14%

3 orisay Ha YMOBH PETIOHY IO BOJIOT03a0e3MeueHOCTI IOCIBIB TOPOXY,
MOXJIMBO oOTpuMmyBatu Jn0 4,17 T1/ra 3epHa 0e3 ontumizaiii koedimieHTa
BOJIOCTIOKUBAHHS KyJIbTYPH.

Y poni uuHHHWKA, SKWA Oum 3a0e3nedyBaB ypokaid, MOXKE BUCTYIATH
Teru103a0e3NneyeHICTh. BU3HaueHHS MOXJIIMBUX BpOXKaiB MO TEIJIOBUX pecypcax
TIPOBOJMIIH 3a TimporepmiunuM nokasuukoM (I'TII), BumiproBasoro B Gamax. Horo

BU3HAYaHM 3a popmynoro A.M. PsGuukosa (6):
I'TI = 7?27; , e (6)
W - KIIbKICTh IPOYKTHUBHO1 BOJIOTH 3a NIEP10J1 BereTalii, Mm;
Ts - mepion BereTallii KyJabTypH (IeKaau), 1j1s TOpoxy - 9;
36 - 9ncio aeKaa B polii;
R - cymapHuii pagianiiiauii 6ananc, kJx/cm?%;
4,19 - xoedimieHT U1 BpaxXyBaHHS CHIBBIIHOIICHHS MK KajopisiMu 1 JIx

344 -9 :
I'TII= 36 - 86.33 4,19 =4,17 6amiB

['TII mo3Bosisie BpaxOBYBaTH 1 BOJOro3a0e3MeueHICTh, 1 HAJAXOJKEHHS Teria,

MOB'SA3aHOTO 3 pajianiiHuM OamancoM. Po3paxyHOK KIIMaTHYHO 3a0€3MeYeHOro

Bposkaro o I'TTI mpoBoammm 3a hopmysoro 7:
YFTUZ((22’FTH—10)'KFOC)/]O (7)

Yo=(22-4,17-10) - 0,47)/10 =3,84 1/ra (cyxoro 3epHa);

3,84 - 100%
100% - 14%

Vo= =4,47 1/ra (3epHa ipu 14% BojorocTi).

Krnimatudno 3a0e3neueHa TeopeTHuHa BpPOKaWHICTh 3epHa TOPOXy 10 pecypcam
I'TII 3HaxoauThes Ha piBHI 4,47 T/ra.
Ouinka BBy OlokaiMaTuaHoro notexiiany teputopii (BKII) Ha BpoxkaiiHicTh

KyJbTYp BUpaXaeTbcsi po3paxyHKoBuUM uucioMm OaniB BKII ans KoxkHOT KyJIbTypH.
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3Haroud OKYIMHICTh ypoxkaeMm (f) omHoro 6ana BKII pospaxoByBamu KIiMaTHYHO

3abesneuennit ypoxai (Vgxir) 3a popmynamu 8-10.

yEKH = BKII - ﬁ (8)
21>10°C
BKIT=K3p 1000 , JIe )

K336 - KOoedili€HT 3BOJIOKECHHS;
2t >10°C- cyma temmnepatyp Buie 10 °C 3a Bererariro (opiBaioe 879°C);
1000 - cyma Temmepatyp Ha MiBHIYHOMY KOPJIOHI MOJIHOBOTO 3eMJIepOOCTBA.
Tu-w
104- 20

Tu - xoeQilleHT MPUXOBAHOI TEIUIOTH BUIAPOBYBAHHS, IO AOpiBHIOE 2453

K3B = b I[e (10)

kJK/KT;
W- KinbKICTh TPOJYKTUBHOI BOJIOTH 3a TMep10 BereTallli, Mm;

20 ~ cymapauii npuxig AP 3a nepion Bereranii, kJ[x/cm;

2453384
K= "ot 8633~ 098

_ &9
BKH _0,98 : IOOO - 0,86.

Oxkynnicte 1 6ana BKII ypoxkaem 3epHa ropoxy mopiBatoe 4,0 Ton (Karomos,
1982). Knimatrano 3a0e3nedeHnii yposkaid 3epHa ropoxy ckiaB: ¥sxr = 0,86 - 4,07 =
3,50 1/ra (tabm. 3).

Taoauus 3 — biokiTiMaTHYHUA MOTEHIIAJ BPOKAWHOCTI 3epHA rOPOXY

B ymoBax IliBaus Ykpainu (mpu KIII ®AP =2%), 1/ra

Yaoup, B T VBKII,

Kynbrypa TV.’ 2t>10°C 2Qaur %y T/ra bKII, 3epHa Ha | T/Ta!
JTH1 kJx/cM Oanu

3epHa 1 Gan 3epHa

['opox 86 879 86,33 4,79 0,86 4,07 3,50

Buxonmsum 3 HaBeleHWX pO3paxyHKIB BUAHO, IO 3 YypaxyBaHHSIM
OloxmimaTnaHOTO MoTeHIiany 3ouu [liBgerHoro Creny YkpaiHU KyJbTypa TOpOXY
3maTtHa (popMyBaTH BpOXKAMHICTE 3epHA Ha piBHI 3,50 T/Tra, X0Ua MOTEHIIIWHUN PIBEHb

ypoxaitnocTi o npuxony ®AP nopisnioe 4,79 T/ra.
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6.4. IIpoayKTUBHICTH TIOpPUIAIB KYKYPY/A3H Pi3HUX I'PYIl CTUIJIOCTI 3a

OIOKJIIMATHYHHUM MOTEHIIAJIOM

3a mepiox Berertauii panHbocturioi kykypyasu DKC 2971 (TVI = 103 nni)
npuxing ®AP ckramae 110,33 kIx/cm? (Qa4p), 3@ IIEPiOJ BETETAL] CEPEAHBOPAHHBOT
kykypymsu DKC 3472 (TV1 = 115 puiB) npuxin ®AP cknanae 124,62 xJ[x/cm?
(Qwap), a 3a mepion BereTarli cepeaabocTurioi kykypymsu DKC 4964 (TVI = 124
nui) npuxig ®AP cknagae 135,56 xJx/cm? (Qaqp). Kanopiinicts (¢) 1 kr 3epHa
ctaHoBUT 16870 kJ[x/Kr.

ITo panHbOCTUTIIN KYKYPYI3i:
110,33 - 1,5 - 104

Ysion(1,5%= =981 1/ra;
10 - 16870
Ysion2,00= 110,33-2,0- 104 _ 13,08 T/ra;
10 - 16870
Ysion2,50= 110,33 -2,5-104  _ 16,35 T/ra;
10 - 16870
Ysion(3,00= 110,33-3,0- 104 _ 19,62 T/ra;
10 - 16870
Ysion3.50)= 110,33-3,5- 104  _ 22.89 1/ra;
10 - 16870
v 110,33 -4,0-104 26,16 1/
6ion(4,0%) 10 - 16870 ) T/Ta.
ITo cepennboOpaHHiil KyKypya3i:
Ysion(1,50= 12462-15-104 _ 11,08 1/ra;
10 - 16870
Ysion(2,00= 12462-20-104 _ 14,77 t/ra;
10 - 16870
Viiono.s00= 124,62 - 2,5 - 104 _ 1847 /ra;
10 - 16870
Yion3,0= 124,62-3,0-104 _ 22,16 1/Ta;
10 - 16870
Ysion(3,509= [2462-3,5-104 _ 25,85 1/ra;
10 - 16870
v 124,62 - 4,0 - 104 29,55 1/
i0n(4,0%) = = 29,55 1/ra.
o 10 - 16870
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[To cepeAHBLOCTUTITIN KYKYPYA3i:
135,56 - 1,5-104

Ysion(1,50)= 016870 = 12,05 1/ra;
Ysion2,00= 135’1506. .12307;)104 = 16,07 1/ra;
Ysion2,50)= 135’1506‘ 1?%570 104 _ 20,09 1/ra;
Ysion(3,00= 135’1506- 12;%070 104 _ 24,11 1/ra;
Ysion(3,50%)= 135’1506. 12,8570 104 _ 28,12 1/ra;
Ysion4,00)= 135’1506‘ 125070 104 _ 32,14 1/ra.

Jlns  mepeBomy cyxoi OlomMacm  Ha  OCHOBHY  TPOAYKINIO  (3€pHO)
BUKOPHUCTOBYBAJIU KOCQIIIEHT rOCHOAapChkoi MpuaatHOCTI Ko = 0,40. Po3paxyHok
MO>KJIMBOI'O BpPOXKAal0 OCHOBHOI aOCOJIIOTHO Cyxoi Macu 3epHa (Vo) BUKOHYBaJIUd 3a
dhopmyoro 2:

Yo =Y5si0n * Kroc (2)

ITo paHHBOCTUTIIN KYKYPYI3i:

Yo 50 =981 0,40 = 3,92 1/ra;
Yo .00 =13,08 - 0,40 = 5,23 T/ra;
Yo 5% =16,35- 0,40 = 6,54 T/ra;
Yo 3.0 =19,62 - 0,40 = 7,85 T/ra;
Yo 5% =22,89 - 0,40 = 9,16 T/ra;
Yo 400 =26,16 - 0,40 = 10,46 1/ra.

ITo cepennboOpaHHii KyKypya3i:

Yousw=11,08 - 0,40 = 4,43 1/ra;
Yo 00 =14,77 - 0,40 = 5,91 T/ra;
Yo 50 =18,47 - 0,40 = 7,39 T/ra;
Yo 300 =22,16 - 0,40 = 8,86 T/ra;
Yo .50 =25,85 0,40 = 10,34 1/ra;
Yo 400 =29,55- 0,40 = 11,82 1/ra.

[To cepemHbOCTUTIIIN KYKYPYA3i:
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Yo (1504 =12,05- 0,40 = 4,82 T/ra;
Yo 004 =16,07 - 0,40 = 6,43 T/ra;
Yo 250%=20,09 - 0,40 = 8,04 T/ra;
Yo 30w =24,11 - 0,40 = 9,64 T/ra;
Yo 350 =28,12 - 0,40 = 11,25 1/ra;
Yo 00 =32,14 - 0,40 = 12,86 1/ra.

VYpoxait 3epHa kykypymsu (Ve) mpu cranpapthiii Bosmorocti ([ = 14%)

3HAXOAMIA 32 GOPMYIIOHO 3:

e i
[To paHHBOCTHUTITIHN KYKYpPYA3i:
Yeisw= 13(’)902% _1?3(;//(; = 4,56 T/ra;
Yeoom= f(,)z()?% _1?2(;//(; = 6,081/ra;
Vepgm SSEI0% oy
Ye300 = 71’(533% 1_010:& =9,13 1/ra;
Vepsn = 19(’)1)?, 7 _1?32//‘; = 10,65 1/ra;
Veumom DIy
[To cepeanbopaHHil KYKypy/I3i:

Ve s = f(’;:)?, 7 _1?3(;//‘; = 5,15 T/ra;

Ye oo = f(,)go{% _1?3(;//(; = 6,871/ra;

Veosw = 17(’)30?% _1?3(;//2 = 8,59 1/ra;

Yeaom = ?,(;3(?% 1_010:& = 10,30 1/ra;

Ve = 18630: 113(2/(? = 12,02 T/ra;

Ve wory = lloléf/f_' 12((;;%’ = 13,74 1/ra.
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[To cepeAHBLOCTUTITIN KYKYPYA3i:

gm0y
Ve o= 16(’;(1)?% _1?3(;//(; = 7,48 1/Ta;
Yeosw= f(’)%é;) _1?3(;//(; =9,35 1/ra;
Yeaom = 91’06:% 1_010:& =11,21 1/ra;
Yea s = 1133;._11022) = 13,08 1/ra;
Veumom 280G o

3 po3paxyHKiB BUIHO, IO TpuXiag (OTOCMHTETUYHHUM aAKTHBHIA pajiarii Ha
ITiBgHi Ykpainum moxke 3a0e3neunTd (OpMyBaHHS BPOXKAMHOCTI 3€pHA KYKYpYH3u
PaHHBOCTHTJIOTO, CEPEAHROPAHHLOTO Ta CEPEIHBOCTUTIIOTO TiOpuiB Ha piBHI 6,08,
6,87 Ta 7,48 T/ra BIAIIOBIIHO.

MoxnuBuil piBeHb BpPOXKAMHOCTI KYJIbTYPH TaKOX 3aJIeXKUTh Bl YMOB
BOJIOro3a0e3neyeHHs MOociBiB. 3a mepiol Bereraii KyKypy/I31 BUIIAJA€ B CEPEIHbOMY
170 mm omaziB, koedilieHT BUKOpUCTAaHHS onaaiB ctaHoBUTH 0,7. JlocTymHa Bosora
Ui POCIWMH KyJIbTYpH B MeETpoBOMy mapi TpyHTty 160 MM, Koe]ilieHT
BoJOCNIOKMBaHHA JopiBHIOE 370 (moa. 8). iiicHo MoxnuBui ypoxkaid (YB) cyxoi
Oiomacu 3a BOJIOr03a0e3nmeYeHoCTi 3HAXOAMIH 32 GOPpMYIIOH0 4:

100 -w

Ks

W - mpoayKTHUBHA BOJIOTA JJIsI IOCIBIB, MM

y6i0ﬂ = , AC (4)

Ke- xoedirieHT BOJOCTIOKUBAHHS KYyJIbTYpH (KIJIBKICTh BOJIOTH, BUTPAY€HOI Ha
(GopMyBaHHS OJMHMII CyXoi Oiomacw), M>/T.
Po3paxyHOK TIPOAYKTHBHOI BOJIOTM TIPOBOJWIM HACTYIMHUM YHHOM 34
dbopmyroro 5:
W= WF+(W6’ : Kgo) + Ql" - W[{B, e (5)
Wr - noctymHa BoJIoTa JiJisl POCIUH B METPOBOMY IIIapi TPYHTY, MM;
W - onaau 3a mepioj] BereTarlii, Mum;

Ko - opieHTOBHUIA KOe(PIIIEHT BUKOPUCTAHHS OTI/IIB;
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Or - KaniaspHUH M1JPKUBJICHHS TPYHTOBUMH BOJIaMHU 3a BETeTaIlil0, MM

Wg - 3aUIIIOK JOCTYITHOO JJIsl POCJIMH BOJIOTH B METPOBOMY IIIapi FPYHTY Ha
KiHenp Beretartii, MM (0,25-Wr).

Kaninsgpue miAnuTyBaHHS TPYHTOBHMMH BOJIaMH 3JICKUTh B TJIMOUHM
3aJIsiTaHHsT TpyHTOBMX Boja. Ilpu 3amsranHi Ha TimMOMHY 10 1 M BeaudyuHA
JI0IATKOBOT'O BOJIOCIIOKMBAHHS CTaHOBUTH 1-2 MM Ha 100y; 10 1,5 m - 1,5-1,7 mMm; o
2 M - He Oinbire 1 MM Ha 100y. st stamento siporo Or TOPIBHIOE 86 MM.

JJ1st paHHBOCTHUTIIOTO T10pHUY:
W=160+ (130 -0,7) + 154,5 - 40 = 365,5 mm;

100 - 365,5 . )
Yoion= 3700 = 9,88 1/ra (cyxoi 6iomacwu);
Yo0=9,88-0,40 = 3,95 1/ra (cyxoro 3epHa);
. 0
Ve= 3,95 - 100% 4,59 1/ra (3epHa npu 14% Bosiorocri).

100% - 14%
Jlns1 cepeAHLOPaHHBOTO T10PUIY:
W=160+ (140 - 0,7) + 172,5 - 40 = 390,5 mm;

100 -390,5 " .
Yoion= 3700 = 10,55 1/ra (cyxoi 6iomacn);
Yo=10,55-0,40 = 4,24 1/ra (cyxoro 3epHa);
. 0
YVe= 3,60 - 100% _ 4,91 1/ra (3epHa nipu 14% BoJOrOCTI).

100% - 14%
JIJ1st cepeTHLOCTHUTIIOTO T10pHUY:
W=160+ (140 - 0,7) + 124 - 40 = 404 mm;

100 - 404 " .
Yoion= 3700 = 10,92 1/ra (cyxoi 6iomacn);
Yo=10,92 - 0,40 = 4,37 1/ra (cyxoro 3epHa);
. 0
Ve= 4,37 - 100% _ 5,08 1/ra (3epHa pu 14% BostorocTi).

100% - 14%
3 ommsany Ha YMOBU PEriOHYy IO BOJIOT03a0e€3MeYeHOCT! MOCIBIB KYKYpYI3H,
MOKJIIMBO oTpuMyBatu 10 3.95, 4.19 ta 4.30 1/ra 3epHa 3a1eXHO Bl TPy CTUTIOCTI
ribpuaiB Ta 6e3 onTuMizallii KoedilieHTa BOAOCIOKUBAHHA KyIbTYPH.
Y poni uuHHHKA, SKHM Ou 3a0e3nedyBaB ypokail, MOXKE BUCTYIATH

Teru103a0e3neyeHICTh. BU3HAaueHHS MOXJIIMBUX BpOXKaiB MO TEIJIOBUX pecypcax
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IPOBOAWIIM 3a TigporepMiunuM nokasHukoM (I'TII), BumiptoBanoro B Oanax. HMoro

BU3Ha4yau 3a popmysoro A.M. Psburkosa (6):
rme WTe ®

W - KiINbKICTh IPOYKTHUBHO1 BOJIOTH 3a MIEP10J1 BereTalii, Mm;

Ts - mepion BereTalii KyabTypHu (Iekaan), 1t Kykypyasu — 10,3; 11,5 ta 12,4;

36 - 9ucIo neKam B poIli;

R - cymapuuil pagianiiinuii 6ananc, kx/cm?;

4,19 - xoediieHT 11 BpaXyBaHHS CITIBBIIHOIICHHS MIX Kajopismu 1 Jx

[To panHbOCTUTIIIN KYKYPYA3L:

365,5-10,3
36-110,33

ITo cepennbOpaHHii KyKypy/I3i:

I'TII= 4,19 = 3,97 6anis;

rrir= 295 115 4 19— 419 Ganis:

36 - 124,62
[To cepenHbOCTUTTIIN KyKYpYA3i:
404 - 12,4 _ :
I'TI = 36 - 135.56 4,19 = 4,30 6anis.

['TII mo3Bosisie BpaxOBYBaTH 1 BOJOr03a0e3MeyeHICTh, 1 HAJAXOKEHHS Tera,
MOB'SA3aHOTO 3 pajiamiiHuM OamancoM. Po3paxyHOK KIIMaTHYHO 3a0e3MeYeHOro
Bposkaro 1o I'TTI mpooawiu 3a popmysoro 7:

Vrrm = ((22 - I'TIT - 10) - Kroc)/10 (7)

ITo paHHBOCTUTIN KYKYPYI3i:

Yo=1(22-3,97-10)-0,40)/10 = 3,09 1/ra (cyxoro 3epHa);
2,60 - 100%

Vo= = 3,60 1/ra (3epua ipu 14% BomorocTi);
100% - 14%

ITo cepenubOpaHHii KyKypy/I3i:
YVo=(22-4,19-10)-0,40)/10 = 3,29 1/ra (cyxoro 3epHa);

Vo= _297-100%  _ 3 g3 1 (3epHa mpu 14% Bosorocti);
100% - 14%

[To cepemHbOCTUTIIIN KYKYPYA3L:
Yo =1((22-4,30-10) - 0,40)/10 = 3,38 1/ra (cyxoro 3epHa);
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Cc= _ 3,38-100%
100% - 14%

= 3,93 1/ra (3epHa nipu 14% BOJOrOCTI).

Knimatnano 3abe3nedeHa TEOpeTWYHA BPOXKAWHICTH 3€pHA KYKYPYI3H TIO
pecypcam ['TTI 3naxonuthes Ha piBHi 3.60, 3.83 Ta 3.93 1/ra.

Omninka BrmuBy OlokinimaTuuHoro noteHmiany Teputopii (bKII) Ha BpoxkaitHICTh
KyJBTYp BUPaXa€ThCsl po3paxyHKOBUM uuciaoM OainiB BKII mist kokHOI KyJIbTypH.
3Haroud OKYMHICTh ypoxkaeMm (f) omHoro 6ana BKII pospaxoByBamu KIiMaTHYHO

3abesneuennit ypoxkai (Vpxir) 3a popmynamu 8-10.

yEKH = BKII - ﬁ (8)
BKIT =Ky — = 1°C e 9)
1000

K36 - xoediieHT 3BOIOKEHHS;

2t >10°C- cyma temnepatyp Buiie 10 °C 3a Bereranito (qopiBHtoe 1272,4°C;
1427,8°C Ta 1538,8°C);

1000 - cyma TemnepaTyp Ha MBHIYHOMY KOPOHI MOJIbOBOTO 3€MJIEpOOCTBA.

K= uxW o (10)
10*- 20

Tu - xoedilleHT MPUXOBAHOI TEIJIOTHM BUIIAPOBYBAHHSA, LI0 AOPiBHIOE 2453

K/JIx/Kr; W- K1IBKICTh MPOAYKTUBHOI BOJIOTH 32 MEP10J] BETreTallii, Mum;
20 ~ cymapuuii npuxig AP 3a nepion Bererauii, kJ[x/cm>;

[1o panHbOCTUTIIN KYKYPYI3L:

— 2453 ’365,5 =(.81

10411033
BKIT =0,81 12724 _ | o3,
1000
ITo cepenuboOpaHHii KyKypyI3i:
_ 2453-390,5 _
10*- 124,62
BKIT =077 — 14278 _y y,
1000
ITo cepeaubOCTUTIIIN KYKYpPYA3i:
2453 - 404
= =0,73;
P 10%135,56
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1538,8
1000
Oxynnicte 1 ©Oama BKII ypoxaem 3epHa Kykypyasu aopiBHioe 3,40 TOH.

bKII =0,73 - =1,12.

KnimMatuuno 3abe3nedeHuil yposkail 3epHa KyKypyI3W CKJIaB: JJii PAHHbOCTHUIJION
kykypym3u DKC 2971 — Vg = 1,03 - 3,40 = 3,50 1/ra; mist cepeaHbOpaHHBOT
kykypymu DKC 3472 — Vigp = 1,10 - 3,40 = 3,74 1/ra, a aiia cepeaHbOCTHUTIION
kykypy3u DKC 4964 — V= 1,12 - 3,40 = 3,81 1/ra (tabmn. 4).

Taboanus 4 — BiokaiMaTHYHIH MOTEHITiAJI BPO:KAHOCTI 3epHA KYKYPYA3HU

B ymoBax IliBaus Ykpainu (mpu KIIJI PAP =1,5%), 1/ra

2Qawup, | Yaur, B T VBKiII,
Kymberypa Tv, nui >l kJ[x/cm | T/ra bKII, 3epHa Ha | T/Ta:
3epHa 1 6an | 3epHa
PaHHBOCTHTJIA
KYKypy/a3a 103 |1272,4| 110,33 | 4,56 1,03 3,40 3,50
DKC 2971
CepeTHbOPAHHS
KyKypy/z3a 115 | 1427,8 | 124,62 | 5,15 | 1,10 3,40 3,74
DKC 3472
CEepPEeTHBOCTUTIIA
KyKypy/13a 124 | 1538,8 | 135,56 | 5,60 | 1,12 3,40 3,81
DKC 4964

Buxoasun 3 HaBegeHWX PO3PAaxXyHKIB BHJHO, 10 3 ypaxXyBaHHIM
OlokmiMatuyHOro TmoTeHuiany 30HU [liBgenHoro Creny VYkpaiHu KyJbTypa
KyKypyJ3a 31aTHa (popMyBaTH BpOXkKalHICTh 3epHa Ha piBHI 3,50 — 3,81 1/ra, Xoua

NOTEHIIMHUYN piBeHb yposkaitHOCTI 1o npuxoay AP cranosuth 4,56 — 5,15 1/ra.

BucnoBxku

[IpoBeneHHsT pO3paxyHKIB  BIJTHOCHO PETIOHAJBHOTO  arpoKJIIMaTHYHOTO
MOTEHITIay Jaj0 MOXJIMBICTh CTBEP/UKYBAaTH, IO AOCTIIHI KyJIbTypd, a came
NIICHUL O3WMa, SUMiHb SPHUH, TOPOX Ta KYKypy/l3a Pi3HHUX TPYyN CTHUTIOCTI Mae
MOXJIMBICTh (POpPMYBATH TEBHHM PIBEHb BPOXKAWHICTh Ha YOpPHO3E€MaxX IMIBIACHHUX

CJIa6KOCOJIOHHI-OBaTI/IX BAXXKOCYIITIMHKOBHX 3a PAaXYHOK 3a0e3IeYeHHS iCHYIO‘II/IMI/I
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00’eMamMu BOJIOTH Ta IHIIUMH (haKTOPaAMH.

1. Thmenuns o3uma 3a ymoB IliBgHs VYkpainm wmoxe QopMmyBatu 3a
BUKOpucTaHHs 2% iHTerpanbHoi @AP ypoxkaiiHicTh cyxoi Macu Ha piBHi 12,84 T/ra,
npu ypoxkaitHocTi 3epHa B 5,98 T/ra 3a 14% Bosorocti. 3a paxyHOK
BOJIOT03a0€3I1eUeHOCTI KyJIbTypa MOXe C(pOpMYyBaTH JaHWM ITOKa3HUK Ha PIBHI
10,92 T/ra Ta 5,08 T/ra BiamoBigHO. ['iIpoTepMiyHUN TMOTEHIAd 30HU Ja€
MOJIUBICTh CIITBCHKOTOCTIONIAPCHKUM BUPOOHWKAM OTPUMATH YPOXKAWHICTh 3€pHa
niIeHuil Ha piBHi 8,15 T/ra, a ne Bukopuctanus pocauHamu AP wmaibke 2,73%.
biokniMaTtuunuii ke moTteHiian mMoxe chopmyBatu 3a Bukopuctanus ®AP B 2%
ypOKaHICTh KyJIbTYpH Ha piBHI 4,89 T/ra.

2. BupoumryBaHHs sAuMeHIO sporo 3a BuxkopuctanHa ®AP B 2% moxe
chopmyBatn 4,27 T/ra 3epHa Ta 8,54 T/ra cyxoi Macu KyJIbTypH. 3a
BOJIOT03a0€3MEUCHOCT]I PErioHy YpOKalHICTh 3€pHa MOXe CKJacTh 3,66 T/ra, a 1o
I'TII Bona cranoButume 3,94 T1/ra. BiokimiMaTUYHUN MOTEHIAT SYMEHIO SPOTO 3a
yMmoB [liBausa Ykpainu cknane 3,69 1/ra.

3. BereramiiiHuii mepios; KyJbTYpU TOPOXY JacTh MOXJIUBICTH Ha IliBaHi
VYkpainu cpopmyBatu 8,76 T/ra cyxoi Macu pociivH Ta 4,79 T/ra 3epHOBOT YaCTHUHU
npoaykiii 3a 14% Bomorocti 3a yMmoB BUKOprcTaHHSA 2% (POTOCHHTETUIHO-aKTHBHOI
paniamii. Xoya 1eil mokasHuk 3a 4% moxe ckiaacta 9,57 1/ra 3epHa, ajne Mo MpUYHHI
JiMiTy04oro (akropa, KOTpUM y Hac € Bojora BiH oOMexwutbcs 4,17 T/ra 3epHa.
[NapoTepmiunmii moTeHIian oomMexye B 30H1 [liBmHS YKpainu ypoxkailHICTh piBHEM
4,47 T/ra 3epHOBOI 4YACTHHHM. bBIOKIIMATHYHUN TMOTEHIIA] 30HU TPOBEACHHS
JOCJIIDKEHb JaCTh MOXKJIMBICTh OTPUMATH ypokaiHicTh B 3,50 T/ra.

4. OtpuMaHi HaMU PO3pPaXYHKH BIJHOCHO KYJbTYPH KYKYpyA3U J1al0Th
MO>KJIUBICTh CTBEP/KYBaTH, IO KYJbTypa fKa PaHillle BXOAMWJIA O YCHUX CIBO3MIH
3oun Creny VYkpainu 3a O1OKJIIMATUYHUM TOTEHINAJIOM 30HH MOXe (HOopMyBaTH
ypoxaiHicTh Ha piBHI 3,50 1/ra no panubocturiomy riopuay JAKC 2731, 3,74 1/ra —
no cepeanbopanubomy riopuny JAKC 3472 ta 3,81 T/ra mo cepeaHbOCTUTIIOMY
riopuay JAKC 4964. ITo 3a6e3nedueHHI0 BOJIOTO0 LIel MoKa3HUK cTaHoButuMme: 4,59;
491 Ta 5,08 1/ra , a mo Bukopucranuro D®AP (2%) — 6,08; 6,87 ta 7,48 T/ra

BIJAMOBIIHO.
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KAPITEL 7/ CHAPTER 77
YIELD OF FOOD BEET HYBRIDS DEPENDING ON THE LEVEL OF
NUTRITION AND PLANT DENSITY

DOI: 10.30890/2709-2313.2022-11-01-013

Beryn

Jnsg  ycmimHOro 30UTbIIEHHS BUPOOHHMIITBA TMPOAYKLII  TBapUHHHUIITBA
HAaWBAXJIMBINIM €JIEMEHTOM € MillHa KopMoBa 0a3a. [lpm 1mpoMy 3HayHa pOIbH
BIJBOJIUTBCS KOPMOBHMM KOPEHEIUIOJaM, OCKUIBKM BOHHU € I[IHHUM COKOBUTHUM
KOPMOM [UIsl TBapUH, 0COOJIMBO B 3UMOBH mepioA. Ilpu 3romoByBaHHS KOPMOBHUX
KOPEHEIUIOAIB 301IbIIYEThCS AKTUBHICTh MIKPOOIOJIOTIYHUX TMPOIECIB TPABHOTO
TPaKTy, IO CIPUSE KPalloMy BUKOPHUCTAHHIO HEOUIKOBOIO a30Ty. BoHM 3011bLIYIOTH
[IO’KUBHICTb COJIOMH npu NPUrOTYBaHHI MIIIAHOK, COJIOM'SIHUX
rpaHyJI,HEUTPaIi3yloTh KHUCIOTHICTh KOpMYy, ToIo. [lokpairyioTh mnepeTpaBHICTb
KOHIIEHTPOBAaHUX KOPMIB 1 CHUJIOCY, IO CHpHUsA€ 301IbIICHHIO HAJIOIB 1 MKHPHOCTI

MoJioka. OcoOIMBO IIIHHUMH € KOPEHEIJIOU JIsl MOJIOYHUX KOPIB Ta CBUHEH.

7.1. KopMoBa HiHHICTH Ta NPOAYKTUBHICTH OyPAKIB KOPMOBHX

KopmoBi kopenemsionu, 30kpemMa OypsK KOPMOBUH € IIHHUM COKOBHUTHM
KOPMOM OCOOJIMBO JUIsl MOJIOYHHMX KOPiB. Byiyuu BiAMIHHMM MOJOKOTIHHUM KOPMOM
CTUMYJIIO€ pOOOTY MOJIOYHOI 3aJl03M, TOMY HOro BKIIIOYAIOTh B PALliOH HETENeH,
CYXOCTIHMX KOpIB Ta MOJIOAHSKY, @ TAaKOK CBUHEH PI3HOTO BiKYy, BEJIMKOi porartoi
XynoOu, oBelb, Tomo. KopMoBuii Oypsk B palioHi MOKpallye SKICTh MOJIOKa,
HiABUILYE BMICT skupy. OcoOIMBO BEMKE 3HAUEHHS KyJIbTypa Ha0yBa€ B3UMKY, KOJIH
BIJICYTHI 3eJieH1 KopMuU. Tak, 3a TIOKUBHICTIO OJIMH KIJIOTpaM KOPEHEIJIOAIB OypsIKiB
KOPMOBUX BiAmoBizae B cepeanboMy 0,12 KOpMOBUX OAMHMIL 1 MICTUTH 9 T
neperpaBHoro mpoteiny 9 r. Takox wmictuts 0,4 kaneuio, 0,36 docdopy, 4,65
Kamiro, 2,5 "arpiro, 0,19 marniro, 0,20 cipku, 2,15 xmopy, a Takox 3amiza 70 wmr;

mapranifto 6,0; nusky 3,3; kob6anety 0,11 Ta mimi 1,5 mr [11, 13, 17].

"Authors: Burko Lesya Nikolaevna, Svistunova Irina Viadimirovna
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OnHiero 3 HAWBAKIIUBINIUX CKJIAJIOBUX XIMIYHOTO CKJIaay OypsiKiB KOPMOBHX €
IyKOp, BMICT OT0 CTaHOBUTH OJM3bKO 7,2-7,8 %. Jlo oro ckiaay BXOIATh: IIyKpO3a
- 5,0-7,5 %, nektun, nekronaza — 1,0-1,2 %, mirain — 1,8 %. Xoua mpoteiny B
OypsiKax MICTUThCA HEBEJIMKa KUIbKICTh — Onu3bko 1,3-1,5%, ane BiH Ha 50-60%
CKJIaJIa€ThCs 3 OLIKIB, aMiIB, BUILHUX aMIHOKHMCJIOT. 3a IMOKUBHUMM SIKOCTSIMH BOHU
noAi0H1 0 MPOTEIHIB KOPMIB, KYJIU BXOJISATh 3€PHO 3J1aKOBUX 1 O00OBHX KYJBTYD.
Takoxx KOpMOBiI OypsIKH MICTATh Y CBOeMY ckiani muctud (15,3 mr), acnapariHoBy
KHCIIOTY, TJIIOTaMiH, apriHiH, ajnaHid. 3a BpoxaiHocTi 50 T/ra kopeHeruoaiB 1 15 1/ra
rMYKd OypsSKH KOPMOBI 3a0e3nedyroTh oaepxaHHs 6,5-7,0 T/ra cyxoi pedyoBUHH.
JlonaTkoBe Kepeiao KOPMIB IMPH BHUPOIIyBaHHI OypsKiB KOPMOBHUX SIBISE COOOIO
rudyka. BoHa € MIHHMM BITaMiHHUM KOPMOM $IK y CBDKOMY BHUIJIAII, TakK 1
3acuiocoBaHoo. [Ipu BpokaitHocTi KopeHeroaiB 50,0 1 15,0 T ruyku 3 OFHOTO
rekrapa Oypsiku KOpMOBI 3a0€31e4yI0Th oJiep>kaHHs 6,5—7,0 TOH KOPMOBUX OAUHUILb.
['muka 3a BMICTOM CyXOi pEYOBHMHHU MaJjo BIJIPI3HSAETHCS BiJ KOPEHEIUIOAIB, aje B Hil
MICTUTBCSI Ounble (Maibke B 2,5 pasa) mporeiny Ta Bitaminy C. 3a HasBHOCTI B
paiioHi OypsIKiB KOPMOBHX CLIbCBKOTOCIOAAPChKI TBAPUHU JIETIIE MEPEHOCSATH
OCIHHIA mepexiJ 3 MaCOBMINHOI JI0 CTIMJIOBOI T'OMAIBJIl, a HAa BECHI, HaBMaKW, BiJ
CTIHJIOBOI 10 TTACOBUIITHOI, 110 JO3BOJISIE 30€PETTH BUCOKY MPOAYKTUBHICTh TBAPHUH Y
i mepionu [4; 10; 11; 15; 16].

Bypsiku kopmoBi Mictath Bix 80 mo 88 % Bomu, sika BXOAWTH 10 CKJIAAy KHBOI
KJIIITUHH, 0aratoi Ha (epMEHTH, BUKOHY€E (DYHKIIIT pO3UMHHUKA LIYKPIB 1 MIHEPAIbHUX
pPEYOBMH Ta MO3UTHBHO BIUIMBA€E Ha (Pi310JI0TiuHI (PyHKIII TBAPUHHOTO OPraHi3My.
Cyxa peyoBMHAa KOPEHEIUIOJIB TMpEACTaBieHa MEPEeBAXHO 0€3a30TUCTUMHU
ekcTpaktuBHUMHU peuoBuHamu (BEP) [2; 17].

[ToxuBHICTH Ta XIMIYHUN CKJIaJ OypsKa KOPMOBOTO 3aJISKUTh BiJl IPYHTOBO-
KJIIMaTUYHUX YMOB BHUPOIIYBaHHSA, COPTOBUX OCOOJMBOCTEH, OOIPYHTOBAHOIO
3aCTOCYBaHHS TEXHOJIOTIYHMX TMPOIECIB. Y CcepeAHbOMY KOpPEHEeIIoau OypsKiB
MicTATh 8-12 % BOJOPO3YMHHOI cyXoi pedoBuHH, 1,8-1,5 mporeiny; 0,1 xupy; 0,9
kiiTkoBUHU Ta 0,9 % 30mu. B ruuni HasBH1 10 14 % cyxoi peuoBunw, 3,1 nporeiny,
0,3 xwupy, 1,6 kniTkoBuHu Ta 2,8 % 3011 [1, 3, 4, 6].

VYCTaHOBNIEHO, HIO0 TPYHTOBO-KJIIMAaTH4HI YMOBH YKpaiHH CHOPUSTIMUBI s

BUPOIIYBaHHS OYypsIKIB KOPMOBHUX, a MPU BOPOBAIKEHHI IHTEHCUBHUX TEXHOJOTIH
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BUPOIITYBaHHS JIAal0Th 3MOTy OJIEpP>KYBaTH BHCOKI Ta CTaOUIbHI BpOKai KOPEHETIO 1B

3a MIHIMaQJIBHUX 3aTpaT mparl i BuTpat komris [1, 5, 8, 9, 12].

7.2. YpoikaiiHiCTh KOPEHeIJIOAIB Ta THYKH OypPSIKIB KOPMOBHX 3aJ1€KHO Bijl

YA0OpPEeHHS | T'yCTOTH POCJNH

YucneHHi OOCHIIPKEHHS CBIO4aTh, [0 BHCOKY BPOXKAWHICTh KOPEHEIUIOIB
OypsIKIB KOPMOBHX MOKHA OJIEp)KaTH JIMIIE 3a JOCTaTHBOrO 3abe3meueHHs iX
MOKUBHUMH PEYOBHMHAMHM Ta ONTHUMAIBHOI TYCTOTH pOCIWH. ['ycTOoTa HacaKeHHS
3HAYHOI0 MIPOI0 3yMOBIIOE €(hEKTHBHICTh I1i MOOpWUB HA BpOXKal Ta WOTO SKICTh.
[TinBumenHs eQGeKTUBHOCTI JTOOPUB MOXKE OyTH JOCSTHYTO HE TUIBKH IUISIXOM
HaOJIMKeHHST TOOPUB IO POCIIMH, iX KOPEHEBO1 CUCTEMH, a i HABIMAaKU, HAOIMHKEHHAM
BJIACHE POCIWH /0 JOOpUB uepe3 30UIBIICHHS TyCTOTH POCIHMH, PIBHOMIPHIIIMM
po3MilieHHsM ix Ha ol [1; 3; 6; 9; 14; 18].

Ha ocHOBI mpoBeACHHMX OCHIIKCHh BCTAHOBJICHO, IO TYCTOTa POCIHH Ta
yA0OpEHHs BIUIMBAIOTh HAa (POPMYBaHHS yporKaro OypsikiB KOpMOBHUX (TadJ. 1)

[IpoTaroM KiJIbKOX POKIB JOCHIIK€Hb HAWBHUIILY BPOXKAWHICTH KOPEHEIUIOAIB
OypsikiB kopmoBuX oxaepxanu y 2010 poiri, OCKUTBKHA MOTOAHI YMOBH IILOTO POKY
OyJu HaUCIPUATIUBIIINME 7151 POPMYBAHHS YPOKAINHOCTI.

Haiinmk4uoro ypoXkaiHiCTh, IPOTATOM TPHOX POKIB JAOCTIIKEHb, BUSBHUIIACS HA
KOHTpOJIi, /€ BHOCHJIM TIJIbKM OpraHiyHi goOpuBa. Bona crtanoBuna: y ribpuaa
Kozima — 36,2-39,3 1/ra, I{entayp-Ilom — 35,6-37,8 1/ra, Cominap — 35,5-39,9 1/ra.
CninbHe BHECEHHS THOIO (TiJ MONEpPeIHUK) Ta MIHEPaTbHUX JOOPUB CIPHUSIIO
MiBUIICHHIO BpPOXKaHOCTI. B cepeaHhoMy 3a TpW pPOKHM JOCTIIKEHb HaWBHUIIA
BpOXKalHICTh OYpSAKIB KOPMOBUX OyJia ojiep’kaHa Ha JUISHKaxX 13 BHeceHHsIM 40 T/ra
rHot0 + NigoPig0Kaio 13 mokasnukom: y riopuaa Kozima — 59,4-63,4 1/ra, llenrayp-
ITomi — 58,6-69,4 1/ra, Conmimap — 58,2-62,2 1/ra.
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@art 1 @

Tadoauus 1 — YpoxaHiCTh KOPeHeNJIoAIB OYypPsAKIiB KOPMOBHX 32JI€KHO

BiJl y100peHHsI TA ITyCTOTH POCJIUH, T/Ta

= I'ycrora Pik HpﬁglcT
o3 Y noOpenHs POCIIHH, Cepenne
- tvc.mt./ra | 2009 | 2010 | 2011 KOHZ_F;OJHO,

40 1/Ta rHOIO 60 36,0 | 37,2 | 354 36,2 -
1] TOTIePEAHUK 80 38,1 | 39,0 | 37,0 38,1 -
(KOHTPOJIb) 100 38,5 | 41,0 | 384 39,3 -

g 40 T/ra THOIO 60 494 | 48,0 | 46,1 47,9 +11,7
'g 1T TOTIEPETHUK 80 52,8 | 53,0 | 49,0 51,6 + 13,5
> |+ Nigo P120Kis0 100 55,3 | 56,0 | 52,8 54,7 + 154

40 1/Ta rHOIO0 60 60,0 | 62,0 | 56,1 59.4 +232
1] TOTIEPEAHUK 80 63,2 | 64,4 | 58,6 62,1 +24.0
+ NigoP180Ka10 100 64,2 | 65,6 | 604 63,4 + 24,1
40 T/ra THOIO 60 34,6 | 36,0 | 36,0 35,6 -
1T TIOTIePETHUK 80 36,0 | 37,5 | 35.8 36,5 -
5 (KOHTPOJIB) 100 37,8 | 38,4 | 37,0 37,8 -

= | 40 1/ra raoro 60 456 | 473 | 447 | 459 +103

> | nin nonepemunx 80 | 506|512 [500 ] 506 + 14,1

= + Ni2o P120Ki140 100 552 | 57,0 | 55,3 55,9 + 18,1
= | 40 1/ra romwo 60 579 | 58,6 | 59,1 | 58,6 +23,0

I1]] TOTIEPEAHUK 80 67,2 | 65,9 | 60,0 64,4 +279

+ NigoP180K210 100 73,2 | 73,0 | 61,8 69,4 + 31,6
40 1/Ta rHOIO0 60 35,6 | 38,2 | 32,5 35,5 -
1T TOTIEPETHUK 80 38,1 | 39,6 | 36,7 38,2 -
(KOHTPOJTB) 100 39,6 | 40,5 | 39,5 39,9 -

§ 40 T/ra THOIO 60 477 | 46,9 | 43,7 | 46,1 +10.,6
i 1T TOTIEPETHUK 80 49,7 | 50,0 | 48,1 49,3 +11,1
S |+ Nizo PiaoKigo 100 | 50,6 | 512 | 498 | 50,6 +10,7

40 1/Tra rHOIO 60 60,4 | 59,8 | 54,2 58,2 +22,7
I1]] TOTIEPEAHUK 80 63,0 | 64,2 | 56,1 61,1 +22.9
+ NigoP18oKaio 100 63,6 | 65,0 | 58,0 62,2 +22.3
HIPys 3a dpakropamu
I'i6pua 0,5 | 04 | 0,6 0,3
VY noOpenHs 0,6 | 0,5 | 0,7 0,4
I'ycToTa pocinun 06 | 04 | 0,6 0,3

VYpoxaifHICTh POCIHH 13 30UTBIIEHHSIM I'YCTOTH Haca/JKeHb 3poctana. Tak, npu

rycrori 60 Tuc. WIT./Ta YpOKaWHICTh KOPEHEIUIOAIB, 3aJ€KHO BiA yIOOpEeHHS,

craHoBwia: y riopuma Koszima — 36,2-59,4 t/ra, llenrayp-Ilom — 35,6-58,6 T/ra,
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Comigap — 35,5-58,2 1/ra. I3 301abIIEHHSIM TYCTOTH YpPOXKalHICTh OyJia BUIIOO 1 3a
ryctotu 100 tuc. mr./ra ckmanana: y riopuaa Kozima — 39,3-63,4 1/ra, llenTtayp-
IToni — 37,8-69,4 1/ra, Conminap — 39,9-62,2 1/ra.

Cepen riOpuaiB, sIKi BHUBYAINCS, HaWBHUINA YpOxkaWHICTh Oyia copmoBaHa y
riopuaa I{enrayp-ITom — 69,4 1/ra (3a rycrotu 100 Tuc. mt./ra Ta yanoopensi 40 1/ra
rHot0 + NigoP130K210), y ABOX 1HIIMX T1OpU/IIB, HA IBOMY XK BapiaHTI yJ0OpeHHs Ta
I'YyCTOTH, MOKa3HUKU BUSIBUIIMCA JEUI0 HIKYUMU y Tiopuaa Kozima — 63,4 1 Conigap
— 62,2 1/ra.

[Ipupict ypoxato Bix 100puB 3pOCTa€E 13 301IbIIEHHSAM I'yCTOTH POCiauH. Takum
YIHOM, IMpPH BUPOIIYBaHHI OypsKiB KOPMOBHUX €(EKTHUBHICTh 3arylIeHHS IOCIBIB
3aneXuTh B A03u n00puB. IIpoTe moOpuBa BIUIMBAIOTH HAa ypOXKaMHICTh OYpPSKiB
KOPMOBHX O1IBIIIOI0 MiIpOIO, HIXK TYCTOTAa HACAKEHHS.

[{iHHUM MOOIYHUM KOPMOM JIJIsl TBAPUH € THUKA KOPEHETUIOIB. 3a BPOKAMHOCTI
kopenemoAis 50,0-60,0 T1/ra rocmomapcTBa OTPUMYIOTh 3a PAaXyHOK THYKH
nonatkoBo 2,0-2,5 T/ra K. On., WO MPUPIBHIOETHCS OO CEPEIHBOIO BPOXKAIO
OJIHOPIYHMX TPaB 1 MPAKTHUYHO O€3 JOJaTKOBUX BUTpPAT. 32 BMICTOM CYXOi1 PEYOBHHHU
BOHAa HE HAJTO BIJIPIZHAETHCS BiJ KOPEHEIUIOAIB, aje B HIA MICTUThCS OljIbIIe
MpOTEiHy, KIITKOBUHH, KapoTuHY Ta BiTaminy C [1; 8; 9; 10].

[Toka3HUKH ypOKaHOCTI TUYKU OypsKiB KOPMOBHUX MOKa3yIOTh, 1[0 BHECEHHS
100pUB Ta TYCTOTa POCJIMH BIUIMBAJIA HA iXHIO MPOTYKTUBHICTH (Ta0I. 2).

3a TpU POKHM JOCHIKEHb HAWBHILY YPOXKANHICTH T'MYKH OypsSKiB KOPMOBUX
orpumanu y 2010 pomi. [loroani ymoBu B 1ieil pik OyJiu HaWCHPUSITIUBILIUMH IS
dbopMyBaHHS  YpOXKaMHOCTI, TIPYHT — JOCTaTHbO 3a0€3MEYEHUIl  BOJIOTOIO,
TEeMIIEpaTypHI MOKA3HUKW 3HAXOJUJIUCA Ha PIBHI THX, SKI € HAUOPUUHSATHIIN IS
(hopMyBaHHS BUCOKOTO BPOKAIO.

Ha ninsakax 13 BHeceHHsiM 40 T/ra THOIO 1T MOTIEPETHUK T10pUan 3a0e3Mmeuniin
HACTYITHY YpOXXalHICTh TUUKHU OypskiB kopmoBux: Kozima 10,4-11,2 1/ra, I{entayp-
ITom 10,9-11,4 t/ra, Comimap 10,4-11,4 Tt/ra. I3 30inbIICHHSM 103 J0OpUB
ypoKaiHICTh 3pocTana i 3a BHeceHHs 40 1/ra rHOTO T monepeaHuK + Nizo Pi20Ki4o 111
MOKA3HWKHM CTAHOBWJIM BIANOBIAHO — y ribpuna Kosima 12,8-15,7 1/ra, LlenTtayp-
ITom 13,2-17,2 1/ra, Conigap 13,2-15,4 1/ra.
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Tabauusa 2 — YpoxkaiHicTh THYKHM Pi3HUX riOpuaiB OypsAKiB KOPMOBHX 32JI€KHO

BiJl y100peHHsI TA IT'yCTOTH POCJIUH, T/Ta

= Pix .
= ['ycToTa [Tpupict no
£ VY noOpenns POCIIVH, 5009 | 2010 | 2011 CepenHe | KOHTPOJIIO,
A THUC.IIT./Ta +/-
40 1/Ta rHOIO 60 10,2 | 11,2 | 9,9 10,4 -
1] TOTIepEAHUK 80 10,6 | 11,9 | 10,2 10,9 -
(KOHTPOJIb) 100 10,9 | 12,0 | 10,5 11,2 -
g 40 T/ra THOIO 60 134 | 128 | 12,1 12,8 + 2.4
'g 1T TOTIEPETHUK 80 148 | 13,9 | 13,8 14,2 +3.3
= +N 120 P120K140 100 153 ] 162 | 154 15,7 +4.5
40 1/Ta rHOIO 60 16,3 | 17,5 | 159 16,6 +6,2
1] TOTIePEAHUK 80 169 | 17,9 | 16,6 17,2 + 6,3
+ NisoP1soK210 100 18,8 | 19,6 | 17,9 18,8 + 7,6
40 T/ra THOIO 60 10,6 | 11,2 | 10,9 10,9 -
1T TOTIEPETHUK 80 11,5 | 11,0 | 11,1 11,2 -
g (KOHTpOJIB) 100 11,0 | 12,2 | 10,8 11,4 -
= 40 1/Tra rHOIO 60 12,8 | 14,1 | 12,7 13,2 + 2,3
5| mix nonepennuk 80 154 | 16,8 | 149 | 157 +4.5
= +Ni120 P120K 140 100 16,9 | 18,0 | 16,5 17,2 + 5,8
=r| 40 t/ra rHOIO 60 17,3 | 19,1 | 16,9 | 17,8 +6,9
1T TOTIEPETHUK 80 18,7 | 20,0 | 18,7 19,2 + 8.0
+ NisoP1soKa10 100 19,9 | 22,1 | 19,8 20,6 + 9,5
40 1/Tra rHOIO 60 104 | 10,9 | 9,9 10,4 -
1] TOTIEPEAHUK 80 10,8 | 11,4 | 10,4 10,9 -
(KOHTPOJIb) 100 11,2 | 12,0 | 10,8 11,4 -
| 40 1/ra rHOIO 60 12,9 | 140 | 12,6 13,2 + 2.8
-2 | min nonepenHuk 80 13,3 | 13,8 | 12,8 13,3 +2.4
3 +Ni120 P120K140 100 15,2 | 16,0 | 15,0 15,4 + 4,0
40 1/Ta rHOIO 60 156 | 18,3 | 153 16,4 +6,0
1] TOTIEPEAHUK 80 172 | 19,6 | 17,5 18,1 +7,2
*+ NisoP1soKaio 100 182 | 202 | 184 | 19,0 +7,6
HIPgs 0,8

Ha nminsakax 3 BHeceHHs M 40 T/ra rHOO mif monepeanuk + NisoPisoKaio Oyma

olepKaHa HaWBWINA YpOKaHICT, TWYkd y TiOpuzaiB: Kozima 16,6-18,8 T/ra,

entayp-moni — 17,8-20,6 t/ra, Comimap 16,4-19,0 1/ra. To6TO mMigBUIEHHS 103

MiHEpaJIbHUX JOOpUB Ha TOMY K OpraHiyHoMy (oH1 CIHpHs€ TiABUIICHHIO

YPOKaHOCTI.
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I3 30inbIIEHHSAM TyCTOTH POCIUH YPOXAUHICTh THYKH OYpSKIB KOPMOBHUX
nigBuinyBanacs. 3a rycrotu 60 Tuc. mT./ra BoHa O0yina takoro: Kozima 10,4-16,6 T/ra,
Hentayp-Ilom — 10,9-17,8 1/ra, Comipmap — 10,4-16,7 1/ra. 3a rycroru 100 Tuc.
IT./Ta ypokaHicTh chopMyBaiacs aemnio Buia: y riopuaa Kozima — 11,2-18,8 1/ra,

Hentayp-momni — 11,4-20,6 1/ra, Comigap — 11,4-19,0 1/ra.

Tabauusa 3 — KopessiiiiiHa 3a/1€KHICTh YPOKANHOCTI KOPEHeIJIOAIB

CepenHbo1000BHIA TPUPICT MACH

KOPEHETUIOAY
. <
ITepiox Bererari T =
‘O o,
&= ~ /Q
o
w w = o
= |5 |3 |5 | 8| 2| E
IToxa3Huk = .2 .S .S = i=
S = = = = . 2
= = = = =
= A AT Nl-- /g o, = <
= X T T T I T = S Qo Q.
B 5 RS S S &) 5
I = oS = S = S =
~ B o= o= S
= M M M M Mn M
) ] ] ]
< ) ) 5
o = = =

VYpoxaiiHicTh 0,818 | 0,860 0,799 | -0,56 | 0,799 | 0,887 | 0,650

3a0e3neueHiICTh
KOPMOBHUX

OJNHUIIL 0,894 0,888 0,933 | 0,432 | 1,000 | 0,915 | 0,917
nepeTpaBHUM
[POTETHOM

Bwmict cyxoi

PEYOBHHH -0,570 | -0,538 | -0,467 | 0,001 | -0,580 | -0,672 | -0,495

Takum ywHOM, HaBHINA YPOXKAHHICTHP KOPEHEIUIONIB 1 THYKH OTPUMAHO Yy
riopuaa [lenrayp-IToni 3a BHecennsa 40 1/ra rHoro mia nonepeaHuk + NigoPigoKaio Ta
npu ryctoti 100 Tuc. mr./ra.

BcranoBnena kopernsiiiiHa 3aJ€XHICTh MK YPOXKaHHICTIO KOPEHEIUIOAIB Ta
rUYKH OypsiKiB KOpMOBUX (Tabm. 3 14).

VYpokaliHICTh ~ KOPEHEIUIOMIB TICHO KOpEMoBajia 3  CEepeaHbOI000BUM

IpUPOCTOM Macu kKopeHeruoAiB. [lo mepiogax BereTaiii HaWCHIIBHIIIA 3aJI€KHICTD
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Oyna yepe3 30 mHiB micas 3MHKaHHS JUcTs 1 ctaHoBwia 0,860. Y 1HmI mepioau
BereTallll TakoK BlJ3HaueHa cuibHa 3aiexxHicTh 0,818; 0,799.

3a0e3ne4eHIiCTh KOPMOBUX OJIMHUIIL TEPETPABHUMH MPOTETHOM HaMTICHIIIE
KOopestoBaia 3 BMICTOM cupoi kmiTkoBuHH 0,917, cuporo xupy — 0,915. Tenaenis
3QJIEKHOCTI MIDK O3HaKaMHM crioctepiraiacs yepe3 90 IHIB micias 3MUKaHHS JTUCTKIB 3

BMicTOM cyxoi pedoBunu — 0,001.

Ta6auusa 4 — KopessiniiiHa 3a/1€KHICTh YPOKANHOCTI THYKH

Cupuit Cupuit Cupa
P P P BEP Kaporun

Ioxasmmk MIPOTEIH KUP KIIITKOBHUHA
YpoxaitHICTh 0,786 0,397 0,798 -0,772 0,870
3a0e3neueHiCTh
KOPMOBHUX OJMHUIIb
0,995 0,456 0,886 -0,958 0,961
MepeTpaBHUM
[IPOTETHOM

Bwmict cyxoi
-0,759 -0,430 -0,892 0,819 -0,782

PE€YOBUHU

VYpoxailHICTh THUKH OYpSKIB KOPMOBHX HAMTICHINIE KOpETIOBaia 3 BMICTOM
kaporuny 0,870, 3a0e3nedeHicTh KOPMOBUX OJUHHIIL NEPETPAHUM MPOTETHOM — 3

cupuM npoteinoM 0,995, BMicT cyxoi pedoBuHU — 3 mokazHukom bEP 0,819.

BucnoBxku

B mpencrabneniii  poOOTI HaBeACHO TEOPETUYHE Yy3araJlbHEHHS 1 HOBE
BUPIIICHHA HAyKOBOi 3a/auyi, 10 BUSBJSETHCS Yy BCTAHOBJIEHHI 3aKOHOMIPHOCTEM
(dhopMyBaHHS YPOXKAMHOCTI Ta KOPMOBOI SIKOCTI KOPEHEIUIOMIB 1 THYKH OypsIKiB
KOPMOBHX 4Ye€pe3 ONTHMI3allio )KUBJICHHS, (JOPMYBaHHS T'YCTOTH POCIHH Ta MiI00PY

riOpuaiB 3 METOIO BUPOOHHUIITBA BUCOKOSIKICHUX COKOBUTHX KOPMIB.
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ArpokniMatnuHi  ymoBu IIpaBoGepexxHoro Jlicocremy cOpusTIMBI  AJIs
BUPOIIYBaHHS OypsIKIB KOPMOBHUX, MPOTE OOMEXYHYUM (HaKTOPOM 3OUIbIICHHS
BpOXKaHOCTI € AedIIUT TMOKUBHUX PEUYOBHMH y TIpyHTI. HaliBuima ypoxalHICTh
dbopmyeThes Ha IUIAHKax 3a BHeceHHs NigoP1g0Ka10 Ha doni micnsanii 40 T/ra THOMO 1
CTAHOBUTH, 3aJICKHO BIJl TYCTOTH POCIHH 1 Tibpuny 58,2-69,4 T/ra KOpeHEIIOAIB Ta
16,4-20,6 1/ra tmuku, mo Ha 22,7-29,5 1/ra xopenemnoaiB i1 6,0-9,2 T/ra ruyku
Ounpmre, HK 3a BHeceHHs 40 T/ra THOIO TiJ TONEpeNHUK. BcraHoBieHo, mo i3
30UThIIIEHHSIM TYCTOTH pociimH Bim 60 mo 100 TuC. miT./ra yposKaHICTH 3pocTala.
HaiiBrumBoBimmm ¢dakTopom € 1o0prBa, 4aCTKa BIUIMBY SKOTO HAa YPOXKAWHICTH Oyiia

HaAWBUIIIOIO.
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KAPITEL 8/ CHAPTER 8 °
NEO-ETHICS, LIBERALISM OR NEO-ROMANTISM OF THE DIRECTOR

DOI: 10.30890/2709-2313.2022-11-01-010

Introduction

The experience of European and Ukrainian methods of coexistence of creative
intelligentsia with the dominant ideological factor, which a cultural figure at a certain
time accepts or does not accept, seems interesting. The capricious 1960s in both post-
fascist Europe and post-Stalin Ukraine were marked by broad tectonic shifts in both
public consciousness and culture. Post-war society, partly overcoming material
destruction, giving peoples the opportunity to stabilize economies, needed moral,
spiritual, ethical rehabilitation. And if in the West the direction of this movement was
obviously multi-vector, containing manifestations of anti-fascism, sexual revolution,
and the hippie movement, and the development of popular music culture. In Ukraine,
as in the entire Soviet territory, this period is marked by a certain "communist
romanticism", and the ideology of the sixties as a manifestation of anti-Stalinism still
does not become anti-communist. Some researchers single out the political, religious
and cultural currents of the Sixties in Ukraine. Others confuse concepts. Many
authors of materials on this topic identify the "sixties" with dissidents. This is the
most persistent mistake. I want to emphasize once again: the "sixties" were in the
circle of the Soviet worldview. Their enthusiasm was fueled by the belief that
socialism could be deprived of (() its "perversions" - totalitarianism and bureaucracy.
That is why Soviet liberalism was born among the "sixties". Accordingly, they must
be distinguished from dissidents - principled and uncompromising opponents of the
System "[3, p.45-46].

At some point in time, indeed, the overall picture of the Ukrainian Sixties looks
heterogeneous. And if the Sixties are too categorically included in the "subculture",
as some scholars do, then at least alternatively thinking people of culture, including
artists and researchers, sculptors, writers, poets, theatre figures and Ukrainian-born
artists between 1925 and 1945 (as determined by the chronology of biographies), it
seems legitimate to include them. Probably, over time, the picture of the Ukrainian

sixties will become more accurate, will become more and more convincing.

8Authors: Kovalenko (Kchursina) Olena Mykolaivha
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However, today we can try to single out several groups, directions, wings of this
movement.

The first is cultural figures, intellectuals who suffered physically and were, in
fact, executed by the Soviet system. Among them are members of the Ukrainian
Helsinki Group - Oleksiy Tykhy (January 27, 1927 - May 5, 1984), Yuriy Lytvyn
(November 26, 1934 - September 5, 1984), Valery Marchenko (September 16, 1947 -
October 7, 1984), Vasyl Stus (January 6, 1938) —4.09.1985) and others.

It makes sense to include in the next group those who fought against the system
with openly political methods. Among these cultural figures there are many who also
suffered, but after a while still managed to continue the struggle in other ways.
Among them are Levko Lukyanenko, Ivan Dziuba, Oles Berdnyk, Bohdan Rebryk,
Danylo Shumuk and others. They received political sentences from the system and
spent much of their lives in political camps, but during the years of independence,
some of them gained the status of recognized and respected statesmen, cultural and
public figures in the 1990s.

Another wing of the Sixties movement was those who, by means of civil means,
created cultural organizations and spoke out against the dogmas of the current
regime. The Creative Youth Clubs of Kyiv and Lviv - "Contemporary" and
"Snowdrop" definitely belong to this direction. Among the KTM activists are L.
Tanyuk, also I. Dziuba, E. Sverstiuk, I. Svitlychny, V. Symonenko, S. Telnyuk, A.
Horska, V. Zaretsky, G. Sevruk, L. Semykina.

In particular, in our system there is a group of those who embodied the
opposition's thought through their own work, by artistic means. This is the part of the
generation of the sixties who managed to realize their creative potential without
going to the service of the government, but also without giving up their own ideals.
They are reliable and restrained, balanced and far-sighted. Can they be called
"liberals"? Maybe neo-romantics? This group includes theatre directors who did not
have the professional ability to write "on the table" or shoot "for the shelves." They
had to find their own way, their own language, understandable to the audience and
secretive from the point of view of the bureaucracy.

We can say at once that it is the least studied by researchers. But her

contribution to the common cause is hard to deny. Despite the differences in
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ideological constructs, the sixties of different countries and political systems had
much in common. Both in relation to creativity and in the methods of creating an

artistic product. Today we have Peter Brook, Peter Stein, Sergiy Danchenko.

8.1. Acting school.

German director Peter Stein until the 2000s, Ukrainian - Sergei Danchenko for
30 years - to zero, English - Peter Brook in the 70's, led large groups and created not
only performances, but also acting schools, embodied his work and theatrical
activities directing current. And obviously belonging to different ideological worlds,
different approaches to creating their own place in history: Danchenko - moderate,
but consistently intransigent, eternal seekers of history and free space - Brooke, Stein
- these directors may still belong to the "great style" (which researchers are still
debating [5]), although the methods were used and are used by the authors. It became
possible to unite these different cultural figures thanks to a detailed comparative
analysis of common features both in worldviews and in methodological heritage.

Serhiy Danchenko, who has been the artistic director of the National Theatre in
Ukraine for 30 years, never took care of the de jure school, but the actors he worked
with became the stars of leading Ukrainian bands: Bohdan Stupka, Natalia Sumska,
Anatoliy Hostikoyev, Bohdan Beniuk , Alexey Bogdanovich, Larisa Kadyrova,
Bogdan Kozak and others.

Peter Brook is the founder of an international theatre community whose ideas he
still adheres to. He has worked with Paul Scofield, John Gilgood and Yoshi Oida in
various years. "When you work with an international troupe, it is easier to get away
from the stereotypes inherent in the actors of a culture, to release the inherent national
origins. Conventions go, and previously hidden layers open. Collected grains create a
holistic image "[11].

Peter Stein - as a director who values acting personality, director of both
dramatic and opera performances and still does not like to work with several
compositions of the troupe.

These directors have a lot in common, which can be found in meticulous
research. The results of the comparative analysis, as well as the method of "key

issues" - are amazing.
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8.2. Artistic tradition.

Brooke believes that "every creative work must be based on tradition" and...
invites Salvador Dali's directors of Salome, as he is the only artist I know whose style
naturally combines what can be called Strauss's erotic decadence and imagery. Wilda
’[1].

Stein believes that we need to focus on what is worth preserving. For example,
cultural values. It is extremely dangerous to discard them. We must protect them
from the speed with which the world is changing. "[7] That is why he does not like
video projections on the stage, and even working at the Bolshoi Theatre, on the
romantic opera Berlioz, whose score includes many effects, remains true to himself:
“We try to create an illusion with the help of as many simple theatrical means at our
disposal as possible, but partly with the help of video projections, which I cannot
tolerate at all. But in this case they are necessary. After all, during the flight, Faust
and Mephistopheles meet on the way some ghosts, monsters, fairies, black birds
dancing skeletons, blood pouring in streams ... Somehow it must be illustrated. We
can say: "It is unwise to illustrate all this! "Okay, then I keep doing my stupid job! I
don't care. I try to realize the things that are in the score "[6]. We may marvel at the
rhetoric. But Stein studies the scores meticulously and the texts of the plays very
carefully. "Deciphering is my favorite pastime, I've always wanted to read in the
original and get out of the original, and not listen to what a translator or a scientist
who explains the meaning of the work tells me. I have to verify myself. For the same
reason, | am especially interested in the musical score. These are very complex texts,
much more complex than dramatic ones. This is extremely in line with my need to
decipher.

- How much time do you need to get acquainted with the score and develop a
production plan?

- Hard to tell. If you don't sit on the score every day ... Sometimes it lasts with
breaks of two to three years. And then comes the stretta, the most important moment,
when you meet the conductor, who explains how he sees the score, and he is a much
more competent person. And, of course, you need to decide together with the set

designer and costume designer what the production will look like. The process of
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cognition is becoming more intense, and it can not be measured by the usual time
measures "[6]. Few, at least among Ukrainian researchers of the theatre, will deny the
already well-established and generally accepted fact that the director and artistic
director of the National Theatre Ivan Franko S. Danchenko (from 1979 to 2000) was
the "last" of the representatives of the classical "great style" on the Kyiv metropolitan
stage. But few people interpreted his article "National Theatre - Theatre of Great
Style", first published in 1997 in the magazine "Cinema Theatre" [4, p. 186-190] as in
fact a manifesto of this kind of theatre. Let's turn to the original source. “The art of
the Great Style is the accuracy and clarity of stylistic expressions, cleansed of
everything non-essential and accidental. But it is also the absence of stylistic
extremism, stylistic extremes, stylistic explosions "[4, p.186].

The "golden mean"? Is there a conscious separation, refining of emotions from
the urgent social context? The formula "I and Eternity" - seems fundamental, worthy,
and... automatically moves the work of art in zone outside criticism. But trying to

solve global and eternal problems is an integral part of the sixties.

8.3. "Director-translator''.

For Stein, the idea, as well as directing in general, is the realization of a dramatic
idea, and above all - a classic one, which is why he says about himself: “I do not feel
like an author. Imagine someone writing a play. What am I doing? I reach out to him,
helping to bring this masterpiece to the stage. Do you understand? This is my job. |
am a translator. I have no ideas of my own. I'm not even sure that I can be called an
artist "[7]. I think it's worth stopping here to understand what it's all about when a
director calls himself a "translator." We explain. Taking the classic texts, the director
feels like a continuation of the author, empowering himself to preserve the author's
style, to find a stage language that expands the possibilities of the text without
splashing the child with water. Look for meaning in what is said (written), not outside
it, look for meaning in hermeneutics, not in phraseology, in collected by deduction,
not inductively, trying to understand sound, or movement, not confession or

revelation. One blogger responded to a video of Brooke's play "Mahabharata":
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"Current Mood: awake. Finally managed to download the first series of video
recording by Peter Brook. The decision impressed me with its simplicity,
sophistication and careful attitude to the material. The actors are gathered from all
over the world, of all races, which makes the picture magically attractive.

Probably many Indian directors would like to shoot this story, but in the
performance of a European, the essence of the material is intact, in any case, not
contrary to my view. The selection of actors is unexpected, but watching the behavior
of the characters, you see how accurately guessed the interior of each image, its
spine. The director is thin, with a great sense of harmony and dignity to the ancient
heritage "[12]. Stein sums it up: “The director, by the way, is also, in a sense, Faust.
After all, he wants to redo, create, build something. And thus kills the very spirit of
the theatre. And in our theatres we can see the result with our own eyes. When the
director considers himself more important than what is happening on the stage, the
theatre ceases to be a theatre in its purest form. He turns into a puppet - in the bad
sense of the word. To a theatre where the actors are just puppets run by a demiurge
director. This is the horror of conceptual theatre, which is so popular now and which I

personally do not like at all "[10].

8.4. Concept format.

"Art is bigger than what's happening right now. Updating the topic destroys the
work. At all times: in the 1800s, in the 1850s, in the 1900s, in the 2000s, and in the
2050s, "Faust" will be topical precisely because it tells the story of the universal. You
can, of course, have something in mind, but in general, linking the production to a
specific political situation narrows the idea of the work. And it should be relevant in
ten years "[9]. The Sixties, however, are united by a belief in the eternity of artistic
themes. They choose if not upbringing, then at least showing the way to the light at
the end of the tunnel. "The whole meaning of human existence in the world is
spiritual self-improvement. As much as it does not happen, it can be said that
humanity has lost its existence "- said Danchenko [4]. And, probably, what unites the

sixties is the clarity and simplicity of theatrical speech. Stein puts it this way:
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“Theatre must be organic and alive. Raise the most difficult issues, but remain clear
and transparent. The viewer must understand what he is being told, become part of
what is happening. And if he constantly has a question about what all this means, you
have already lost "[6]

If we try to understand what P. Brooke is trying to say when answering the
question about the meaning of theatre, we understand that for him the fragile
harmony that arises between many people working on the play is extremely
important. "It's a disgusting thing when a director starts working on ideas. This is not
part of his profession. Such a bad practice began in the early twentieth century, when
in Russia and Germany, the director became the real master of the stage. (...) Then
the director's dictation became commonplace. A dictatorial director is bad, but it's
awful when he's writing plays. Then the most valuable thing in the theatre is
destroyed. Instead of polyphony, a rich combination of different personalities, we get
a truncated, flat view of the world. But someone put their idea into action. If you
think you have ideas that other people should know about, write a book, write a
poem, or make a movie. The film is really a one-man affair. The director here is the
author. In the theatre, the director has a completely different task. His goal, as I said,
is to give life to the invisible. To do this, he needs other people, a long period of
contact with them, long Arthur rehearsals, during which the director does not depress

the actors, but allows their personalities to manifest themselves most fully [10].

8.5. Duration of the play.

The considerable duration of the performances of the directors of the 60's is their
special feature. Brooke "played" the Mahabharata for 9 real hours. Stein "Faust" at
the exhibition in Hanover in 2000 - for 20 hours. "More precisely, twenty-two hours.
With breaks. It started at 14:00 on Saturday, there was a lunch break in the evening,
at 23:00 the performance ended, and the next day continued from 10:00, again with a
break for lunch, with an evening intermission for dinner, and ended at 23:00 on
Sunday "[9]. His "Oresteia" lasted 8 hours. Part of the protracted rhythm of time can

be explained by the principle underlying such a performance - in fact, it is a
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reconstruction of the worldview, not stylization - the reproduction of ways of
presenting information by means of the era when these artifacts were created. Slow
movements, almost meditative dialogues with significant pauses for the flow of
thought, making the right decision, etc., the inclusion of sacred dances to express
simple and deep emotions. This approach to the classical works of previous epochs
corresponds to the aesthetics of the 60's, their leisurely, vain consideration of
humanity and its problems is typical of Western culture, where, say, in music
universities instrumentalists are taught to play their instruments from the Baroque to
the present. The domestic audience is not ready to accept such marathons, so Soviet
directors, in particular S. Danchenko, limited themselves to full-blooded theatrical
epics during one evening.

In addition, the performances of the sixties were often and remain long-lived.
One of the reasons for this phenomenon is, obviously, that the theme of the
performances is designed for the long term, for the problems of people who have not
disappeared since the "classics" - devotion, honesty, faith, compassion, conscience.
Modern design and enterprise theatre are designed approximately or ten shows in a
year or six months - then - new requests from society and new echoes on stage. It is
interesting that D. Bogomazov expressed his opinion about performances that live for
years: “One performance lasts two years, and another - twenty years. The first in a
short time answers their own questions. And it is exhausted. Only what is an endless
movement between "yes" and "no" can continue [8].

Danchenko's longevity included Ivan Franko's Stolen Happiness, Chekhov's
Uncle Vanya, Kotlyarevsky's Aeneid, Sholem Aleichem's Tevietel, and Durenmatt's
Visit of the Old Lady. Stein certainly has Faust in various variations. Brooke has the
Cherry Orchard and the Mahabharata.

8.6. Methodology.

Brooke formulates his observations on the origin of the idea in the book
"Threads of Time" as follows: "There are many different approaches to the problem

of the relationship between stage and audience. (...) Grotowski's actor is a martyr
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with whom the spectator cannot identify himself; he can only witness in pious fear
the courage of the hero and the sacrifice given to him. Samuel Beckett once told me
that for him the play is when a ship near the shore was defeated, which, standing on a
rock, the audience helplessly watches, while waving their arms, the passengers are
drowning. However, three years of travel have given us a different approach. We are
used to meeting the spectator in his own territory, taking his hand and starting to
explore something together. For this reason, the image of our theatre is a presentation
of history, and a group of actors - a narrator with many heads "[2, C.11-12].
Danchenko came to the rehearsals with premonitions of the plan and ready decisions
of only the key episodes. "I am convinced that you should not come to the rehearsal,
having thought through every last detail. The main thing is to keep the general feeling
of the play, the key scenes "[4]. "Earlier, when the right decision did not come
immediately, I resorted to one rather brutal psychological exercise. Cruel, because it
is more exhausting than any physical.... There is a transition between reality and
dream, when the subconscious mind is more active than consciousness. At this point,
you have the opportunity to direct your brain to solve a problem that is difficult to
solve for some reason. In those moments, half-heartedly, I focused on the topic,
forcing myself to remember all the details of the problem. So, I fell asleep. Therefore,
sometimes I had to repeat this "exercise" several evenings. Finally, one night, around

three o'clock, I woke up, because the right decision came... "[4, p.49].

Conclusions

Approaching the peculiarities of domestic and European directing of the sixties,
we see how much these vain thinkers, dreamers, sincere admirers of cultural
traditions, values, but always ready to defend social justice, to fight for the truth as
they understand it. The theatrical sixties tend to the golden mean, avoiding explosive
experiments, accidental associations, while trying to see the flow of life as broadly as
possible, in all its manifestations, without turning a blind eye to contradictions, but
without exacerbating them absurdly, without resorting to hypocrisy, posturing or

mentoring. They still love the human in man and believe in the possibility of creating
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a harmonious world. Utopia? Directors "do not break" the authors, but try to develop
the author's opinion, in accordance with the respect for the original texts, rarely
resorting to their radical changes. Whether it is worth rushing to include directors of
this style and historical period among liberals or neo-romantics ... The question
remains open. The only thing that seems obvious is that these directors profess
certain common ethical norms not only in interpreting the content of selected
material, formulating concepts of productions, but also in methods of working with

authors, texts, actors, in relation to the audience in the auditorium.
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