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All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a hibliographic reference should be given to it in the form of a note.
The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.
Acrticles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.
The presence of UDC, BBK
Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education
Only previously unpublished materials can be posted in the journal.

Regulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.
The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
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or another author.
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Jlonbacckuii 2ocyoapcmeennulii nedazo2udeckutl yHugepcumen,

Cnasauck, yn. I'.Bamiwoka,19,84116

Donbass State Pedagogical University

Slovyansk, st. Batiouk G., 19, 84116

Annomauusn. B cmamve ocgewjaromesi 0cobeHHOCmuU pacnpeoeieHus 2pynn Kposu 0Jisi NOUCKA
BbICOKO U OLICMPO MPEHUPYEMBIX CHOPMCMEHO8 C YYEemOM pe3yabMAmueHOCMU UxX CHOPMUBHOU
oesimenibHOCHIU.

Il onpedenenusi u OyeHKU NOMEHYUANbHLIX O08USAMENbHbIX CNOCOOHOCMEl 4eN08eKd
Haubonee NPOSHOCMUYECKU 3HAYUMBIM — AOCOTIOMHBIM ~ 2EHOMUNOM — (2eHeMUYecKU HCecmKo
0emepMUHUPOBAHHBIM) — «BHEWHUM)»,  MAPKEPHLIM — NPUSHAKOM — SGIAemcs  SPYNna  Kposl,
onpeoensemas no cucmeme 3pUmpoyumapusvix anmueeros (AB0).

Pesynomamor  nposedennozo ucciedosanus ¢ yuemom UHOUBUOVATbHBLIX 0CODEeHHOCMmEL
KOHMUH2EeHMA 00c1edyembiX N0360UMU 8 OONOJHEHUE K YIHCe UMEIOWUMCS 8 CReYUANbHOU HAYYHO-
MemoOuYecKol aumepamype C8e0eHUsIM, HAYYHO 000CHO8AMb YelecO0OPA3ZHOCMb UCNOIb308AHUS
U3BECTNHBIX MEMOOUYECKUX NOOX0008 OJisl 00bEKMUBHO20 U3VUEHUSI HACTIEOCNEEHHO 00YCI08IeHHOU
npeopacnoloNCeHHOCMU K ONPeOeleHH020 YPO8HA — pa3eumusi  Qu3uueckux Kauecme u
08U2aAMENbHbIX CHOCOOHOCMEI ) Yell0BeKd.

Knrouesvle cnoea: cpynna kposu, cenemuueckue Mapkepvl, CMULb COPEEHOBAMENbHO
OesimebHOCMU, MPEeHUPyemMoCcms CHOPMCMEHOS.

[Tocnennue AOCTHKEHHS COBPEMEHHOW CHOPTHBHOM HayKd, OCHOBAHHBIE Ha
JAHHBIX MOJIEKYJISIpHOW OMOJIOTMH, JTUHAMHUYECKOW (DU3UOJIOTHH, CIIOPTUBHON
TeHETUKU  yOeOUTENbHO JIOKA3bIBAIOT, YTO, HAJEIMB KaXJIOro  4YeJOBeKa
JBUTaTebHBIMU CIIOCOOHOCTSIMH, o0ecreynBaroIuMu HOPMAaJIbHYIO
KU3HENIEATeIbHOCT, OpraHu3Ma, NpUpoJa TeM HE MEHee HaJenuia JIoJed He
OJJMHAKOBBIMH BO3MOXXHOCTSIMU X IPOSIBIICHUSI U COBEpPIICHCTBOBaHHS [6].

B Hacrosiiee Bpemsi MpakTHKa CIOpTa AEMOHCTPUPYET JOCTATOYHO HHU3KYIO
3¢ (HEeKTUBHOCTh CIIOPTUBHOTO OTOOpa, a TOYHOCTh HSKCHEPTHOrO MPOrHO3a
YCIIEITHOCTH criopTcMeHa He npeBbimaeT 60-70% [2, c. 346].

OpHako COBpPEMEHHBIE METOJbl TE€HETHYECKHUX HCCIECIOBAaHUM, B YacCTHOCTHU
MOMYJISIIIUOHHO-CTATUCTHUECKUN, BCE KE MO3BOJISIOT UCCIIEIOBaTh HACIEACTBEHHYIO
OCHOBY (PM3MYECKHX KayeCTB UEJIOBEKa C MOMOUIbI0 T€HETHYECKHX MapKepoB -
OTHOCHUTENIBHO JIETKO ASMIIUPUYECKU ONPEICNAEMbIX, JKECTKO CBS3aHHBIX C
TEHOTHUIIOM, a IIO9TOMY YCTOHYMBBIX Ha TNPOTSHKEHUM >KU3HHU, IMPHU3HAKOB, IO
KOTOPBIM MOXXHO CYIUTh O BEpPOATHOCTU TMPOSABICHHUS APYTUX, TPYIHO
oIpeiesIeMbIX MPU3HAKOB. ['eHeTHueckne MapKepbl He TOJIBKO HECYT MH(POPMAIINIO
O HACJIEICTBEHHBIX 3aJaTKaX, Ha OCHOBE KOTOPBIX B IPOLECCE POCTa U PA3BUTHA
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opranu3Ma (GOpPMHUPYIOTCS IBUTATEIbHBIC KaueCTBAa, ONPEICICHHBIE YPOBHU OOIICH 1
CHelUaIbHOM JBUTAaTEIbHOM AaKTUBHOCTH YEJIOBEKa, HO C KX MOMOIIBIO MOXHO
CYyIUTb O JIBUTATEIbHBIX CIOCOOHOCTSIX, JBUTATEIbHOW OJAPEHHOCTH YEeJOBEKa
TOTJla, KOTJla OHM €lle HE MPOSBWIKNCH, HAIIPUMEDP, B PAHHEM JIE€TCTBE WJIM JaXE B
MJIaJICHY€CKOM Bo3pacte [3, c. 18].

Jlist ompeneneHUss U OLIGHKM MOTEHUUAIBHBIX JABUTATENbHBIX CIOCOOHOCTEM
YyelioBeKa HamOoJiee MPOTHOCTUYECKH 3HAYMMBIM aOCOIIOTHBIM T'€HOTUIIUYECKUM
(TeHEeTUYECKH KECTKO JETEPMHUHHPOBAHHBIM) «BHEITHUM)» MApPKEPHBIM MPU3HAKOM
SBJISICTCSI TPYIIIIa KPOBH, OMpenesisieMasi M0 CHUCTEME DPUTPOIUTAPHBIX AHTUTEHOB
(ABO).

B pamkax o0003HaueHHOW Hay4dyHOW MpPOOIEMBbl IIeJIb MPOBEAECHHOTO HaMU
WCCIICIOBAaHMs  3aKiioyajach B BBIIBICHHHM OCOOEHHOCTEW  pacrpeeieHUs
dbenotunoB rpynmn KpoBu ABO mms momcka BBICOKO W OBICTPO TPEHUPYEMBIX
CIIOPTCMEHOB C YY€TOM PE3yJIbTATUBHOCTU UX CIIOPTUBHOM JAESTEIHHOCTH.

[Ipeanonaranock, 4TO MOCKOJBKY TpyIIa KpOBU, ONpeienseMas 1Mo CUCTEME
sputporuTapHbix aHtureHoB (ABQ), paccmaTpuBaeTcsi B KayecTBe a0COIIOTHOTO
CEPOJIOTUYECKOIO TE€HETHUYECKOTr0 MAapKEpHOIro MpH3HAKa OpraHu3Ma 4eJoBeKa, TO
BO3MOXHO CYIIIECTBOBAHME OOBEKTHMBHOM CBsi3M «rpynma kpoBu (ABO) -
CHOPTUBHBIA pe3yjbTaT», HAa YTO YKa3blBAIOT JIAHHBIE YK€ MPOBEJIEHHBIX
aHAJIOTMYHBIX HAay4HBIX HccienoBanmii [1, 2, 4, 6]. OOmiee yucio oOcCiIe0BaHHBIX
COCTaBWJIO 48 yeraoBeKa My»KCKOT'O U KEHCKOIO 1oJja (MPEUMYIIECTBEHHO MYKCKOTO)
B Bo3pacTHOM juamna3oHe 14-30 ner. CrnopTuBHas cCHeNHaIU3alMs  IOHBIX
CIIOPTCMEHOB - €IMHOOOpPCTBA: OOKC, KWKOOKCHHT, TPEKO- puMcKas 0oprOa, cam0o,
XOPTHHT.

['pynma kpoBu ompeaensuiach Ha OCHOBE JaHHBIX MEIUIIMHCKON KapThI
oOcneayeMbpIx, a TakKe KIMHHYECKUM CIIOCOOOM IO KEITAHHWIO HCIBITYeMBIX B
YCIIOBUSX  CIEUUATU3UPOBAHHOTO MEAUIMHCKOTO  YUpexAeHUs (KIMHUYECKOM
OMOXMMHUYECKON JTaO0OpaToOpun).

BuyTtpurpynnoBoit ananu3 pacnpeneneHus rpymnn kposu ABO yka3bIBaer, uTo
Yy HCIHBITYeMbIX, HauOOJbIIasg YacToTa BcTpedaeMocTu xapaktepHa s Il (AO)
rpynmsl kposH (50%), a Haumenbiuas - 11t IV (AB) rpynmer (8%) (Tabnuua 1).

TpenupyemocTh JIt0I€ pa3HOro moja M Bo3pacTa HeoJMHakoBa. B mpenenax
OIHOM M TOM >K€ BO3PACTHOM TIpyMNMbl OHA OMpPENENseTCS HaYalbHbIM YpPOBHEM
(YHKIIMOHATHLHOW TOATOTOBIEHHOCTH: CTEMEHb TPEHWPOBAHHOCTH TEM BBIIIE, YEM
HIDKE TpeIbIAyIUi (MK HaYalbHbIN) YPOBEHb TPEHUPYEMOCTH [5, c. 121].

JIJist yCenHoro pa3BUTHsI TPEHUPOBAHHOCTHA CIOPTCMEHOB B IUIaHE O0TOOpa U
MPOTHO3a  HEOOXOAUMBIM  (DaKTOPOM  SIBIISIETCA  CTWJIb  COPEBHOBATEIHHOM
nesitenbHOCTH. Cpeau CHOPTCMEHOB CHUTYAallMOHHBIX BHIOB cropra (OOKcepos,
BOJICHOOIMCTOB, 0ACKETOOMCTOB U JIP.) BBISBJICHBI 3HAYUTEIBHBIC PAZTUUHS MEXKTY
CIOPTCMEHAMM  aTaKyoIIero M  KOHTPATakKyIoLEero CTWIS 10  MHOTUM
ncuX0o(M3HOIOTHYECKUM TIOKa3aTeNsiM. Tak, y aTakyronmx 60KcepoB M0 CPaBHEHUIO
C KOHTPATaKyIOIUIMMH JOCTOBEPHO KOpOYEe BPEMEHHBIE MapaMeTphl CEHCOMOTOPHBIX
peaKkIMii M TAKTUYSCKOTO MBIIUICHUS, BBIIIE IOKA3aTeNId TEIMIUHT-TECTa M CHIIBI
MBIIIIII, @ BO BpEeMs MAapHOTO B3aUMOJCHCTBUS ¢ comepHukoMm B DI popmupyercs
Oojee acUMMETpWUYHAs CHCTeMa YIpaBICHHUS JABMKCHUSAMHU, BKIIOYAOIIAsS
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HIDKHETEMEHHBIE, 3pUTENbHBIE W MOTOPHBIE O0JacTH JIEBOTO ToJymiapus (yCIOBHO
«CcHCTeMa BOCHPUATUS»), MpU OOYYEeHUH C dJeKTpomMuorpapuyeckoi oOpaTHOM
CBSA3BI0O MEHEE BBIPAKEH MPHUPOCT CIOCOOHOCTU K IMPOU3BOJBHOMY YIPABICHUIO
MBIIICYHBIMU YCUIIUSAMH.

Y  koHTparakymommx OOKcepoB — 0ojee CUMMETpUYHAs CHUCTEMa
B3aMMOCBSI3aHHON aKTUBHOCTH B KOpe OOJBIIUX IMOJYIIApUA C BEAYIIEH POJIbIO
MepeHeNIO0HbIX ob0JacTel («cucTeMa NPUHATUS pelleHui»), 0oyiee BBICOKHIA
K02 (PUITMEHT UHTEIJICKTYAIbHOCTH B CIIOBECHOM TecTe [. AiizeHka, mpu oOydeHHH
¢ OMI-o6patHoii cBsi3p0 Oo0jiee YCHENIHO TPOUCXOJIUT COBEPIICHCTBOBAHHE
MBIIIEYHOTO YYBCTBA U TOYHOCTH BOCIIPOU3BEJCHUS 3aJJaHHbIX YCHIIUii [2, c. 345].

AHanmu3 pacrnpeesieHusl TPYNI KPOBH Y HCIBITYeMbIX, aTaKyIOIIETO CTHIIS
COPEBHOBATEIILHON  JICATEIBHOCTH  yKa3blBa€T, UYTO HAWMOOJbINAs  YacToTa
Bctpeyaemoctr: 1 (00) — 25%; M KOHTpaTaKyroIIero CTUIs HauOOJbIas 4acToTa
BcTpedaemoctu. 11 (A0) — 33%.

Tao6auna 1

I'pynna | YacrtoTa Ctuib AJIeKBaTHOCTh BbIOOpa
KpOBH BCTPEYAEM | COPEBHOBATEIBHOMIES

OCTH TpynIl TEJIBHOCTH

KpoBH % aTaka KOHTpAaTaKa | aJICKBAaTHBIM | HEAJCKBATHBIN
1 (00) 25 25 0 13 12
11 (A0) 50 17 33 21 29
111 (BO) 17 17 0 0 17
IV (AB) 8 4 4 4 4

HeanekBaTHblil BBIOOp COMpOBOXIAETCAs (HOPMUPOBAHUEM HEPAIIMOHATLHON
(YHKIIMOHATBLHOM ~ CHUCTEMBI  aJanTaliiki C  OOJBIIUM  YHUCJIOM  JIUIIHUX,
HeA(D(PEKTUBHBIX M JaXKe HEIEeIecO00pa3HbIX BHYTPUCUCTEMHBIX M MEKCHUCTEMHBIX
B3aMMOCBSI3CH, HaAMpsSHKEHUEM  aJalTallMOHHO-KOMIIEHCATOPHBIX  MEXaHH3MOB,
3aTPyTHCHHEM  BOCCTAHOBHUTEIBHBIX  MPOIIECCOB,  MEUICHHBIM  Pa3BUTHEM
TPEHUPOBAHHOCTH, HEJTOCTATOYHO YCIEIIHBIM BBICTYIJICHHEM Ha COPEBHOBAaHUSAX [2,
c. 344].

He3aBucuMo OT aTakyroLIEro MM KOHTPATaKYIOLIEro CTUJIS, MCIOJb30BaHHUE
«CBOETO» CTWJISI yBEJIMYMUBAET CKOPOCTh pPOCTa CIOPTUBHOIO MacTepCTBa.
AJeKBaTHOCTh BBIOOpPA Mbl PACCUMTHIBAIM 110 BPEMEHHM JIOCTUKEHUS YPOBHS
CIIOPTUBHOTO MacTepcTBa (KBATM(DUKALMY KaHAUIaTa B MacTepa cropTa) ot 1 1o 3-x
net. Haubonbinas gyacToTa BcTpedaeMOCTH ajekBaTHOTo Bbioopa: II (A0) — 21%; u
Haumenbinas [11 (B0) — 0%.

B rpymnmax CHOOpTCMEHOB aTaKylIIEro WM KOHTPATAKYIOMIETO CTUJIS
HACUUTHIBACTCS TMPUMEPHO 1/3 CIOPTCMEHOB, aJeKBaTHO BBIOPABIINX CTHUIIb
COPEBHOBATEIIbHON  NIEATEILHOCTH,  COOTBETCTBYIOIIMH  HUX  BPOXKICHHBIM
WHIUBUTyJIbHO-TUTIOJIOTHYECKUM OCOOEHHOCTSIM, M OKOJO 2/3 CIOPTCMEHOB C
HEaJIeKBaTHBIM BBIOOPOM, KOTOpPBIC, IMO-BUJIMMOMY, KOMIIEHCHPYIOT O3TOT BBHIOOD
ApyrumMu GyHKIIUOHATHHBIME BO3MOKHOCTSIMHA OpPTaHH3Ma.

[Toy4yeHHBIC TaHHBIE, TO3BOJIMIIN CIETIAThH CIEAYIONNE OCHOBHBIC BHIBOJIBI.

1. BuyTpurpynmnoBoii B aHanu3 pacnpezeneHusi GpeHoTuroB rpymnm kposu ABO
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YKa3bIBAET, YTO y MCIBITYEMbIX, HAHOOJbIIAs YacTOTa BCTPEUAEMOCTH XapaKTepHa
s I (AO) rpynnsl KpoBH, a HauMeHbIas -1 [V (AB) rpymibl.

2. B rpymre cnopTCMEHOB, AOCTUTIIMX YCIEXOB B CIIOPTUBHOM NIESITEIbHOCTH,
HauOoJbIIas YacToTa Becrpeuaemoctu xapaktepHa ajs I (AO) rpynmnsl KpoBH, Ha YTO
YKa3blBAIOT JAHHbIE CYMMapHOr0 aHajliu3a CTATUCTUYECKOIO PpaclpeesieHHUs
¢dbenotumnos rpynn kposu ABO.

3. AHanu3 pacnpenefieHuss TPYII KPOBU BBIBWIJI YTO, aTaKYIOIIETO CTHIIS
COpPEBHOBATENIbHON JI€ATEIBHOCTH HaWOOJbIIasi YacTOTa BCTPEUYAEMOCTH CpEau
cnoprcMeHoB ¢ I (00) rpynmoii KpoBM M KOHTPATaKYIOMIETO CTHIIS HAWOOIbIIAs
4acTOTa BCTPEYaeMOCTH y ciopTcMeHOB ¢ 11 (A0) rpymnmoii KpoBu.

4. AnexBaTHOCTb BbIOOpA CTHJII COPEBHOBATENbHOM JEATEIBHOCTH yKa3UBAET,
YTO HauOOJIbIIAs YACTOTa BCTPEYAEMOCTH aJIEKBATHOTO BHIOOpA CpeAr CIIOPTCMEHOB
¢ II (AO) rpynmno# kpoBu u HanMmeHblInas y cioprcMeHos c 11 (B0) rpynmoii kpoBu.

5. T'eHOTUNMHMYECKHM MapKepoOM HAacCJIEJACTBEHHO OOYCIOBJICHHON BBICOKOM
PENPaCcHoNOKEHHOCTH K Pa3BUTHIO (U3MUECKUMX KAaueCTB U JBUTATENIbHBIX
criocoOHocTel y uenoBeka Bo3MOXKHO sBisitorest | (OO) u 11 (AO) rpynimbl KpoBH.

Pe3ynbTaThl MNpPOBEAEHHOTO HCCIENOBAaHUS C YYETOM HWHIUMBUIYAIbHBIX
O0COOEHHOCTE KOHTHMHI€HTa OO0CJeIyeMbIX IIO3BOJUIM B JOMOJIHEHUE K YXKe
UMEIOIIUMCS B CIIEIIMAIbHON HayYHO-METOAMYECKON IUTepaType CBEACHUSIM HAYYHO
000CHOBaTh  1IEJIECOOOPA3HOCTh  MCIOJB30BaHUSI  M3BECTHBIX  METOAMYECKHUX
MOJXOJ0B, JJIsl OOBEKTHUBHOTO HW3YYEHHs] HACIEACTBEHHO  OO0YCIOBIIEHHOM
MPEIPaCIOIOKEHHOCTH K ONPEAECICHHOMY YPOBHIO Pa3BUTHS (PU3NYECKUX KAUE€CTB U
JBUTATEIbHBIX CIIOCOOHOCTEN y YeIoBeKa.
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Annotation. The article reveals the peculiarities of distribution of blood-group phenotypes
(ABO) for searching the highly and quickly trained sportsmen, with taking into consideration the
effectiveness of their sporting activities.

The marker’s sign is the blood-group which is defined in accordance with the system of
erythrocytal antigens (ABO); it is used for defining and evaluating the potential motor abilities of a
person with the most prognostically important absolute genotype (genetically strictly determined),
the *““outer” one.
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The results of the research carried out, with taking into consideration the individual
peculiarities of the contingent of those tested, allowed us in addition to already revealed in special
scientific-methodical literature data, to substantiate scientifically the expediency of using the well-
known methodic approaches for the objective investigation of the hereditary conditioned inclination
to a certain level of development of physical qualities and motor abilities of a person.

Key words: blood-group, genetic markers, style of competitive activity, training of sportsmen.
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YK 537.531
INFLUENCE OF FREQUENCY OF ELECTRIC MAGNETIC RADIATION
OF RADIO FREQUENCY RANGE ON BORDER-DIAPOSIC STRESS OF

ELECTRIC FIELD
BIIJIUB YACTOTHU EJEKTPOMAT'HITHUX BUITPOMIHIOBAHb
PAJJTIOYACTOTHOTI O AIAITA3SOHY HA TPAHUYHOJOIIYCTUMY
HAIIPYKEHICTb EJEKTPUYHOI'O ITOJIA
Tereshchenko O.P. / Tepemenxo O.I1.
c.L.s., as.prof. / K.m.u., 0oy.
Vinnytsia National Technical University,
Vinnytsia, Khmelnytskyj highway 95, 21021
Binnuyvxuii nayionanbHuti mexHivHuil yHigepcumem,
Binnuys, Xumenvuuywvxe woce 95, 21021

Anomauyia.  JlocniodceHo  6nAUE  UACMOMU  €NeKMPOMACHIMHUX — BUNPOMIHIOBAHD
paoiouacmomuo2o 0ianazony Had SPAHUYHOOONYCMUMY HANPYICEHICMb eleKMPUUHO20 HOJA.
Busnaueno pecpeciiiny 3anedxcHicmo, SAKA ONUCYE  BNIUS  UYACMOMU  €l1eKMPOMASHIMHUX
BUNPOMIHIOBAHbL — PAOIOYACMOMHO20  OlANA30HY HA  2PAHUYHOOONYCMUMY — HANPYHCEHICMb
enekmpuyrno2o noisa. Ompumana 3anrexcHicms modice Oymu BUKOpUCMAHA Ni0 4ac po3pooKu
MemOOUK THIHCEHEPHUX PO3PAXYHKIE napamempis padioeieKmpoHHUX npucmpois. Bcmawnoeneno, ujo
2PAHUYHOOONYCIMUMA HANPYHCEHICb eeKMPUYHO20 NOAs padiouacmomHo2o 0iana3oHy Cnaoae
npu 30i1bWeHHT 102apuhpma cepeonbo-2eOMempPUHOL Yacmomu eleKmpuyHo20 NoJjis 3a JiHIHOI0
3ANEHCHICMIO.

Kniouogi cnosa: epanuunodonycmuma HAnpysiceHicmy, eleKmpuine noie, paoiouacmomuul
0ianason.

Berym.

Jlxepenom enexkTpomarniTHoro BumpomiHtoBaHHS (EMB) € pi3Hi ycTaHOBKH,
MOYMHAIOYH BiJl MOTYXKHUX TEJIEBI3IMHUX Ta PallOTPAHCISIINHUX CTaHIIIH, e1eKTpUuy-
HUX MEpPEeX Ta O0JIaJHaHHS HAJBUCOKOI HANPYTH JI0 YCTAHOBOK BHUCOKOYACTOTHOTO
HarpiBy 1  €JCKTPOPAAIOTEXHIYHMX  MPUJIAIIB  PI3HOTO  IPU3HAYCHHS.
EnextpomMaruitHe 1moie siBjis€ COO0I0 CYKYITHICTh JIBOX B3a€MOIIOB’SI3aHUX TOJIIB, SIK1
XapaKTepU3yIThCS HaIpyKeHOCTsIMU enekTpuuyHoro (£, B/m) Ta marnitHoro (H,
A/M) momqiB, Kl YTBOPIOIOTHCS €JIEKTPOMArHiTHUMHU XBWJISMH, IO 3MIHIOIOTHCS B
yaci. [Ipu il edeKTpOMAarHiTHOrO MOJsl Ha OpPraHi3M JIOAWMHU BiIOYBA€ETHCS IO-
TJIMHEHHS €HEeprii mojs TKaHWHAMHU Tijla, IO B CBOIO Yepry MOXKE MPHU3BECTH 0
TEPMIYHHX, MOP(OJIOTIYHUX a TaKOXK (PYHKIIOHATBHHX 3MiH y Hbomy [1]. Tomy
BU3HAYCHHS PETPECIiHOT 3aJIEKHOCTI, SIKa OMKCYE BIUIMB YaCTOTU €JIEKTPOMArHITHUX
BUIIPOMIHIOBaHb Pa/Il0YaCTOTHOTO J11alla30HY HAa TPAaHUYHOIOMYCTUMY HAIPY>KEeHICTh
€JIEKTPUYHOIO MOJIS € aKTYaIbHOIO HayKOBO-TEXHIUHOIO 33/a4elo.

OCHOBHM TEKCT.

B pobGoti [2] mns 3axucty Big EMB 3ampomoHoBani pajaioekpaHyoui
KOMIO3UIIIHI MaTepiaid 3 BUKOPUCTAHHSIM BIAXOJIB MeTanoo0poOKku. beronu s
3aXUCTY BiJl €JICKTPOMAarHiTHOTO BUIPOMIHIOBaHHsS omucaHi B pobOortax [3, 4]. B
poboTax [5] po3risHyTI pajioeleKTpOHHI MpHUCTpoi, skl € mkeperamu EMB. B
poboTi [6] HaBeaeHO JaHi PO HHU3bKOYacTOTHUM aHamizatop EMB. Opnak
KOHKPETHUX  PErpeciiHUX  3aJIeKHOCTEM, 110 ONHCYIOTh BIUIUB  YacTOTH
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€JIEKTPOMArHiTHUX BUIIPOMIHIOBAaHb Paai04acTOTHOTO Jiana3oHy Ha
IPAaHUYHOAOINYCTUMY HAIPYKEHICTh EJIEKTPUYHOTO TMOJs, B pe3yibTaTl aHali3y
B1JIOMUX ITyOJTiKaIliii, HAMU HE BUSBIICHO.

Merta poOOTHM — BH3HAUEHHS PETpPeciiHOi 3aJeKHOCTI, SKa OIUCYE BILUIUB
YaCTOTH €JEKTPOMAarHiTHUX BHUIIPOMIHIOBAHb PaJllOYaCTOTHOTO Jlialma3oHy Ha
IPAaHUYHOAONYCTUMY  HANPYXKEHICTh  EJIEKTPUYHOTO TMOJsl, IO MOXe OyTH
BUKOpPUCTAaHa TiJ] Yac PO3POOKM METOJMK 1HXKEHEPHUX PpO3paxyHKIB IapameTpiB
paiioeNeKTPOHHUX MPUCTPOIB.

VY T1abn. 1 mokazaHO TPaHUYHOJOIYCTHMI 3HaueHHsA HamnpyxkeHocti EMB Ha
pobounx mictsix [7].

Busnauennss koedilli€eHTIB PIBHSHHS perpecii  371HCHIOBAIOCH METOJ0M
HaMEHIIMX KBAJpaTiB 3a JONOMOIOI0 pPO3pOOJEHOI KOMII'IOTEPHOI MpOorpamu
"RegAnaliz", sika 3axwuilleHa CBIJIOIITBOM Ha TBip [8] 1 JeTanbHO oOmuUcaHa B
po6orti [9]. PesympTaTm perpeciiiHoro asHamizy HaBeJeHI B TaOl. 2, JAe CIpUM
KOJIbOPOM TO03HAYE€HO KOMIPKY 3 MAaKCUMAJIbHUM Koe]ilieHToM Kopensiii R.

Otxe, 3a pe3yibTaTaMU PErpeciiHOro aHali3y Ha OCHOBI JaHuxX Tabu. 1 Ta
Tab. 2, IK HaO1IbII aIEKBATHY, OCTATOYHO MPUUHSTO TaKy PErpeCiiiHy 3aJI€KHICTh

E,; =1034-19231g f . [B/m], (1)

ne Ep; — rpaHmYHOmOMyCTMMa HAmpyXeHICTh eleKTpuuyHoro nond, B/m; for -
CepeHbO-TEOMETPUYHA YaCTOTa €JIEKTPUYHOTO 10JisA, K 1.
Taoanusa 1
I'pannynononycrumi 3HaueHHss HanpyxeHocti EMB Ha po6ounx micusix
1-10 |10-60(0,06-3| 3-30 |30-50|50-300
kKl | kl'g | MI'g ({MI'g|MI'g| MI'g
Cepennaporeomerpruyna gactora for, kI'm | 3,162 |24,49| 424,3 | 9487 94868

Jliama3oHM 9acTOT

lg fer 0,5 |1,389| 2,628 |3,977| 4,977
Eryg, B/m 1000 | 700 | 500 | 300 80
Iocepeno: [7]
Taoauusa 2
Pe3ysbTaTH perpeciiifHoro anaJiszy
Ne|  Bun perpecii Ilfg;eg]l;;i{; Ne Bun perpecii Ilf:;g;;iglé
1ly=a+ bx 0,98994 9 |y=ax’ 0,84385
2ly=1/(a+ bx) 0,81446 10 |ly=a+bgx 0,97881
3ly=a+Db/x 0,89499 11 [y=a+biInx 0,97881
4y =x/(a+ bx) 0,81650 12 ly=al/(b+Xx) 0,81446
5|y = ab* 0,94512 13 |y=ax/(b+Xx) 0,50455
6|y = ae™ 0,94512 14 |y = ae”’* 0,70136
7|y =a-10™ 0,94512 15 |y =a -10""* 0,70136
8ly=1/(a+be™) 0,53913 16 |y =a+ bx" 0,94897
A6m0pCbKa p03p061<a
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Ha puc. 1 rpadiuno mnokazaHo (akTUYHY Ta TEOPETHYHY 3aJIEKHOCTI, IO
ONUCYIOTh BIUIUB YacTOTU €JIEKTPOMArHiTHUX BHUIIPOMIHIOBAHb paaioyacTOTHOTO
Alana3zoHy Ha TPAaHUYHOJIOIYCTUMY HAIIPYKEHICTh €IEKTPUYHOTO MOJIS.

[TopiBHSIHHS (AaKTUYHMX Ta TEOPETUYHHUX JaHMX I10Ka3ajlo, M0 TEOPETHYHA
IPaHUYHOJONYCTUMA  HAINPYXKEHICTh  €JIEKTPUYHOIO  MOJIA  PajioyacTOTHOTO
Jliara3oHy, po3paxoBaHa 3a JIOMOMOrow perpecii (1), HECyTTEBO BIIPIZHAIOTHCS BiJl
(aKTUYHHUX AAHUX, IO CBIIYUTH MPO BUCOKY TOUHICTh OTPUMAHO]I 3aJI€KHOCTI.

Erpn, Bim

1000+ o

800

600

400

200

0 1 2 3 4 5 Ig fer
Puc. 1. IlopiBasinas (aKTHYHOI (O) Ta TEOPETHYHOI (—) rPAHUIHOIOIYCTHMOI

HAMNPYKEHOCTi eJIEKTPUYHOIO0 IMOJIS PAAi0YaCTOTHOIO XiaNa3oHy
Asmopcbka po3pobka

I3 puc. 1 BuAHO, 10 TPAHUYHOAONYCTHUMA HANPY>KEHICTh €JIEKTPHUYHOTO TOJIS
pasioyacTOTHOrO Jllala3oHy chajgae mpu  30UIbLIeHHI JorapudmMa ceperHbo-
reOMETPUYHOI YACTOTH €JIEKTPUYHOTO MOJIS 32 JIHIHHOIO 3aJIeKHICTIO.

BucHoBku.
1. BusHaueHO perpeciiiHy 3alie)KHICTb, sIKa OIUCY€ BIUIMB  YacTOTH
€JIEKTPOMArHiTHUX BUIIPOMIHIOBaHb Paai09acTOTHOTO Jiana3oHy Ha

IPaHUYHOJONYCTUMY  HAMpPYXEHICTh EJNEeKTPUYHOro IOoJIA, L0 MOXe OyTH
BUKOPUCTAaHA TIiJ] Yac PO3POOKKM METOJNUK 1HXXEHEPHUX PO3pPaxyHKIB TapameTpiB
PaAloeIEKTPOHHUX MPUCTPOIB.

2. BcraHOoBJI€HO, 10 TPAHUYHOJIOMYCTUMA HAMPY>KEHICTh €IEKTPUIHOTO OIS
paaloyacTOTHOrO Jlama3oHy crhajgae mnpu  30UIbLIEHH! Jiorapudma CcepelHbo-
r€OMETPUYHOI YaCTOTH €JIEKTPUYHOTO MOJIS 32 JIHIMHOIO 3aJIEKHICTIO.
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Abstract. The influence of the frequency of electromagnetic radiations of the radio frequency
band on the permissible tensile strength of the electric field is investigated. Regression dependence
has been determined, which describes the influence of the frequency of electromagnetic radiation of
the radio frequency band on the maximum permissible electric field strength. The obtained
dependence can be used during the development of methods of engineering calculations of
parameters of radio-electronic devices. It was established that the permissible tensity of the electric
field of the radio frequency band decreases with increasing logarithm of the mean-geometric
frequency of the electric field by linear dependence.

Key words: extreme permissible tension, electric field, radio frequency range.
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Anomauin. B HTYY «KIIl» i 6 Ykpaincokiii Axademii Akmeonoeii docnioxcyemuvcs npodiema
BUKNIAOAHHS MAMEeMamuKyu 8 CY4acHOMY MeXHIYHOMY YVHigepcumemi HA OCHO8I KiODepHemu4Ho -
mamemamuyHnoi akmeonocii (ncuxonocii) (KMA-II) ax nayku, Ha84anbHOI OUCYUNTIHUY, 2aY3i
NCUXON02IYHO-AKMEOTIOIUHOT cmameso-2eHOepHOI Mamemamuynoi NpaKmuKu, wo
3aCcmoco8yomsbcsi agmopamu Oisl NiOSUWjeHHs eghekmusHocmi HagyanbHoz2o npoyecy ¢ HTYVY
«KIII».

Kniouosi cnosa. Mamemamuxa, KibepHemuka, aKmeono2is, MeXHO102is, KibepHemuuHa
aKMeonoz2is, NPaKkceono2is.

OcHoBHa yacTHHA. 3a7a4i, MO0 JOCHIKYIOTbCA KIACHU(PIKYIOThCS HACTYIHUM
quHOM [1-4].
1. Teopemuuni 3a0aui:

THOCEOJIOT1SI MAaTEMATHKH;

EMICTEMOJIOT1S MaTEMATHKU,

MOPIBHSUIBHUHM aHaJIi3 1 y3arajJbHEHHS KOHIIEIIIIHN 1 MOoJieJield MaTeMaTHKH;

MIPOTHO3YBAHHS MOJAIBIIOTO PO3BUTKY TEXHOJIOT1i BUBYCHHS MATEMATHKH.

. Ilpakmuuni 3a0aui:

Bukopuctanua KMA-II moneneli y matemaTHuHId akMme- MPaKCeOJIOTIdHIN
raixysi: JaudepeHIianbHi, CcoliadbHl, HEWpO- TMeNaroriyHi, TEeHHO- I1HXEHEpHI,
COITIOJIOTIYHI, EKCIEPUMEHTAJIbHI, CTaTeBO-2eHOEPHi, €TaCOJOTIuHI TOlo (TOOTO
po3pooka KMA-IT monenelt 1 MeTo/1iB MaTEMATUKH );

® pO3poOKa HOBUX Ta YJIOCKOHAJICHHS 1ICHYrOUuX ajekBaTHUX KMA-IT moxaeneit
1 METO1B MaTEMATHUKH;

e prnpoBamxkeHHT KMA-II y sxocTi HaBuYanpbHOI JWCHMIUTIHM, 3ajadi
YCBIJIOMJICHHS TIpeAMETY 1 crerianbaux Meto1iB KMA-IT sk Hayku;

e po3pobOka aucraniiiaux KMA-IT Mmonenelt iHTepripeTaliiii MaTeMaTHKY;

e po3pooka KMA-II mopeneit, omiHka iX aaeKBaTHOCTI 1 BaJliTHOCTI IS
BUKOPHCTAHHS Ha MPAKTHIIl aKMEOJIOTTYHOI KBaJIIMETii;

o cunepretusaitis KMA-II monenelt i MeTo1iB MaTeMaTHKH;

e NDe o o o
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e po3podka KMA-II momeneit 1 MeTomiB MaTemMaTHKH IJsi  KiOep-akme-
J1arHOCTUKH Ta MPOTHO3Y TOIIIO.

3. Haykoe0-0ocaionuywbki 3a0aui.

® JIOCJIIJPKEHHSI OHTOJIOTTYHOT MaTEMATUYHOI PO3YMOBOI JIISIIBHOCTI JIFOANHMU;

® JOCHI/DKEHHS  KIOEpHETUYHO-MATEeMAaTUYHOI aKMEOJOTIYHOI KpPEeaTHBHOCTI
JIOJIUHY;

® JIOCTIKEHHS MPOOJIeMH «K10€paKMEOJIOT1YHOTO T€HOTUITHOTO 1HTEJICKTY;

® JIOCTI/DKEHHS METOJ[IB aKMe- KOMIT IOTEPHOI J1arHOCTHUKH, YIPaBIIHHSI Ta
IPOTHO3YBAHHS MOXJIMBOI IMOBEIIHKHU JIFOAUHU (KOMIT IOTEpHA MaTeMaTHYHA HEUPO-
IIeJIarorika);

® JIOCIII/DKEHHS HEUpO- MCUX0- aKME€ MAaTeMAaTHYHHX BHUMIPIB (TICUXOJIOTIYHOL
(axMe0JIoT19HO1)) KBaJIIMETpii (METPOJIOTii).

JIist BUpIIIEHHS TIEpeNiYeHuX 3a/lad BUKOPUCTOBYETHCS aBTOPChKA TEXHOJIOTIS

miJ Ha3Bolw — KiOepHeTnuHa MaremaTudyHa akmeosioris (KMA). KMA - 1e
KOMIT'TOTEPHO-EKCIIEPTHUN 1HCTPYMEHTApIM JOCIIKEHHS, aHali3y, MOJICIIOBaHHS
MOTCHIIIHHO - PECYpPCHUX MAaTeMaTHUYHUX MOXJIMBOCTEH JIIOJMHA Ha OCHOBI

KiObepHeTnyHOi ~ aKMEOJIOTIYHOI ~ €proOHOMIYHO-EPraTU4YHOI  IHTEJIEKTyalbHOI
€KCIIEPTHOI CUCTEMH 3 METOI0 KOHCTPYIOBaHHS 1HAUBIIyalbHO1 KiOEp- akMe - MOeI
ocobu st ¢GopMyBaHHS TEXHOJOTIH, TIporpaMm, aJrOPUTMIB, METOOJIOTIH
JOCSITHEHHSI ~ HEI0  BJIACHUX  aKMe- TOYOK y  BHBYCHHI  MaTEeMaTHKH;
KMA - 1e TakoX, CHCTEMHa KOMII'IOTepHO-1HHOBAIlIiHA TEXHOJIOTIS JOCIIKCHHS,
aHajizy Ta CHHTE3Y NOTCHIIIWHO-PECYypCHUX OHTO- 1 (UI0- TeHEeTUYHUX
MaTEMaTUYHUX MOKJIMBOCTEH JIIOAWMHU 3 METOI0 BH3HAYEHHS Ta MPOTHO3YBAHHSA ii
aKkMe- y pi3HHX cdepax >KUTTEIISLUIBHOCTI Ta 3alliKaBICHOCTEH Ta y BHUBYEHHI
MaTEeMaTUKH.

KA - npusHayeHa yii Toro mo0 J[JOMOMOITH JIFOAWHI: BU3HAYUTH 1l
MaTeMaTU4Hl pecypcu, CPOpMYTIOBaTH METY y BIAMOBIIHOCTI 0 IHUX PECYPCIB,
CIIPOEKTYBAaTH MaTeMaTUYHUN macnopT (Mojenb) gocsirHeHHs wMetu. KMA -
JOCIIIKYE MAaTEeMaTHYHUNA pecypc JIOJMHU, AornoMarae cOpMYNIOBATH METY, Ja€
NOpaJay CTOCOBHO peai3auii 1€l METH Ha OCHOBI MaTEMaTUYHHUX PECYPCIB JIFOJAUHU
Ta TONIYKY JITOPUTMY CHPHSATIMBUX YMOB JIJII KOHCTPYKTHBY Mianu: MarteMaTndHa
MeTa — pecype.

Akmeonociuna xioepuemuka i mamemamuka (AKM)- 1ie rany3p KiOepHETHKH 1
MaTEMaTUKH, SIKa CTUMYJIIOETHCS aKMEOJIOTIYHUMU 3aJ]a4aMH Ta 3aCTOCOBYETHCS IS
aHaiizy 1 oOpoOku akMeosnoriyHux ganux. ¥ AKM - npoBOAsSTECS JOCHIIKEHHS 10
BUKOPUCTAHHIO KIOEPHETHKM 1 MaTeMaTUKU i OOpOOKM pe3yibTaTiB akme-
JTIOCITIIKEHb.

AKTyaJIbHOIO € Tpo0JieMa aKMeonoZiuHoCmi KibepHemuKu, MamemamuKu
meopuocmi, TOMy III0 MaTeMaTHKa 1 KiOepHeTWKa HApOIKEHI JIFOJICHKOI HEHpo-
MICUXIKOIO Ta HEHpo- (izionoriero. A HEMpPO- TEHETUYHHUI aCTeKT JIOJAMHU 1 CTBOPIOE
npeaMET aKme- (NCUX0) MamemMamuiHo-KidepHemuuHoi enicmemoiozii.

ABTOpHU BBaXaroTh, M0 po3yMiHHI KMA 6a3yeTscst Ha Takux MOHATTAX: KMA
Mmoneni 1 meromn, KMA 3acoOu, akMeoJIOriyHa e€ICTEMOJIOTisT MaTeMaTHUKH 1
KiOepHETHUKH, aKMEOJIOTI1YHA €MICTEMOJIOTIS MaTeMaTHKU 1 KiOepHEeTHKH y 11 HeWlpo-
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OHTO-, (H1J7I0- JIOTTYHOMY CEHCI.

Akmeonoziuna xivepnemuuno-wnamemamuuna enicmemonozia (AKME) - Ha
TeTepilHiil yac He ooMexyeThes cheporo KMA ta AKM mopensimMu 1 MeToamu, 110
BXK€ pO3p00JICHI Ta pO3pOOJIAIOTHCS Yy KIOEpHETUYHIM, MaTEMaTUYHIN aKMEOJIOT1i Ta y
HEUpO- MCUXOJIOTIYHIN MareMmatuill 1 Hedpo- kioepHetuii. AKME posrmsagaerses
aBTopaMu B i1 (uno- Ta oHTOreHermuHoMmy acmekrax. IIpeamerom AKME - €
TCHETUYHHIA CTaTeBO-TCHACPHUN aCIIeKT IM3HAHHS JIIOINHHU.

AKmeonoziuna npakcionoziuna KibepHemuyHo-Mamemamuyna
enicmemonozia BUKOPUCTOBYETbCA I MOOYAOBH MaTEeMaTHYHOI aKMEOJIOTIYHO -
IICUXOJIOTIYHOT  KIOEpHETHYHO-MATEeMaTUYHOIT MOJCH JIFOAWMHU Ta IS aKMe-
camoHaB4YaHHs. Jlyis BUpIMIEHHS YCIX [HUX 3aBAaHb PO3POOJICHWI HOBHIA
Kioepoixegiopucmuunuii memood, 00 €KTaMU SKOTO € JIIOJWHA, IO HaJae
KiOepaKMeoJIOT1uHIi cucTeMl HEOOXIIHY Ui aHami3y iHGOpMAaIlilo BITHOCHO CBOEI
0COOUCTOCTI Ta OTPUMYE PEKOMEH/Iallii, K1 BIUTUBAIOTh Ha MOBEAIHKY IIi€1 JIIOAUHH,
a TAaKOX Ha aJanTallil0 HOBHX PIIEHb Ta PEKOMEHAAIT B 3aJI€KHOCTI B/l IPUUHSTTS
a00 HI peKOMEHJAIll CUCTEMH Ta BAKOHAHUX 3MIH

Kibepakmeosoriuna cucrtemMa Hajgae 0oco0l METOAM PO3B’SA3aHHS KOHKPETHOL
3a/1a4l 4M PEKOMEHJallli MI0JI0 JOCSATHEHHS akme- mouok. Ocoba MOXKe BTIIUTH
pEeKOMeHaIli B )KUTTS, IMICJIsS 4OTO 11 MOBEAIHKA 3MIHUTHCS, MOKE HE BTLIIOBATH, 1 ii
MOBE/IIHKA 3aJIMIIUTHCS TAKOIO K, @ MOXKE 3MIHUTH BJIAaCHY MOBEIIHKY HE MIJ J1€10
pEeKOMEHaII KIOepaKMeoIOriYHOI CUCTEMHU, a Mmia JAi€lo (PakTopiB JOBKIILIS,
MCUXOoJIoriyHuX (aktopiB Tomo. Kpim Toro, ocoba MoKe 3MIHHUTH CBOi IIUIHOBI
YCTaHOBKHU (HAIPUKJIIA], 3aMiCTh MPO(GECIMHOro yCIixy 3a0aXaTh MOKpAIIEHHS CTaHy
310POB’S).

OmnepartfissiMd 1IbOTO METOAY € TMepeBipka TOro, Yu BIAOYJIUCh y TOBEIHII
0COOHUCTOCTI 3MiHH, 1, AKIIO TaK, HAJATH i HOB1 peKOMEHAAIII1 MMpo iX po3BUTOK. Ha
MPaKTUIll 11¢ BUKOHYETHCS ILIIXOM MOPIBHSHHS TIOTIEPEIHIX PEe3yJIbTaTiB
TECTyBaHHS OCOOM 3 pe3ysbTaTaMH TECTyBaHHS IIEBHOTO dYacy TICIs HaJTaHHS
pexomeHaamid. MoX/IMBO TOBEpHEHHS Ha MEpIIMi eTan KiOepOiXeBIOPUCTHUHOTO
TOCTIKEHHSI, TOOTO KOPHWCTYBad 3HOBY HAJa€ CHCTEMI OCOOMCTI MaHi JIs
MMOBTOPHOT'O TECTyBaHHSI.

Bucnosox. OcHoBHI O(yHKUII KiGepHemuuHo-mamemamuynoi aKmeonocii
(KMA) sk nayku 1ie: kiOep- MaTeMaTHyHa aKMEoJIOT14Ha HEMpOo- IMCUXOJIOTiYHa
J1arHOCTUKA, HEUPO- MPOTHOCTUKA, HEMPO- KepyBaHHS, HEUPO- MEHEKMEHT, agile-
MEHE[KMEHT, JIOTiCTHKa, Smart- sorictuka. KinpkicHuii miaxig y KMA, 6a3yerbest Ha
HENpo- Keaﬂmempu Ta ii MmeTogax. Bci Helipo- akMe- siBHINA, CyTHOCTI Ta NPUYHHH -
HE BU3HAYCHI 1 BapiaTUBHI, 1 TOMYy IIOBUHHI OMHUCYBATHCS SIK BUIIQJKOBI MOIi,
BEeTMYNHM, (DYHKIIT Ha OCHOBI HE TPAIUIIMHOTO MAaTEMAaTHYHOTO amapary, ajie i3
3aCTOCYBaHHSIM: CHUCTEMHOTO aHali3y, Teopii WMOBIPHOCTEH Ta CHHEPTETHYHO-
MaTeMaTUYHO-CTATUCTUYHUX METOJIIB, a TaKOXX Ha OCHOBI Teopli MHOXWUH,
CTOXaCTUYHUX akMe-TpadiB, BaplaTUBHUX aKME-aJITOPUTMIB TOWLIO, ajie BIAMOBIIHO
JI0 CYTHOCTI Ki0ep-MaTeMaTUYHOI aKMe- MaTeMaTHKH.

Jlitepatypa:
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Annotation. The necessity of development informatics as the way of modernization the school
education is represented in the article. Development the informational technologies in the
educational process leads to increasing the students’ interest to the educational process and the
quality of their knowledge. There are represents some versions of the possible using informational
technologies in educational process and opened problems during the development the ICT.
Development necessity and using the proper software of every teacher is proved.

Keywords: informatization, school education, information and communication technologies,
system approach, chat, multimedia support, computer testing, controlling programs.

Introduction. It’s common knowledge that the XXI century is the century of the
high computer technology. Humanity stood on the new level of its evolution. The
informational society, in which information and informational processes become the
one of the most important components of the human’s and society’s activity, started
to develop. The development of the society informatics process leads not only to the
formation of the new informational area for the human living, but to the new,
informational way of their life and professional activity.

Formulation of the article’s purpose and goals. The article’s purpose — is
using the informational technologies (ICT) in studying process.

One of the main goals of studying modernization in Russia is increasing the
studying quality. One of the most important mechanisms of the studying system is the
informatics, which oriented on the quality increasing, accessibility and studying
efficiency.

Exposition of the main article’s material. Let’s advert to the intention of the
informational and communicative technology.

The informational and communicative technologies — are «software, firmware
and technical means, and also the devices, which functioning on the base of the
microprocessor and computation technology, and also of the modern means and
systems of the information translation, which ensure the collection, production,
accumulation, storage, transmission the information operations and access to the
informational resources of computer nets».

It is used to regard the informational technology in three aspects: as a subject of
studying, as a mean of studying and as an instrument of automatization the studying,
l.e. in the form of the system attitude. The system attitude represents the
technologizing of the education process. In addition, every student’s workplace is
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equipped with computer, which has a contact with the teacher’s computer, the
electronic textbooks are very used during the lesson, realized the interactive
communication between a teacher and a student by the computer, there is an
electronic class-book, the electronic monitoring of the studying process.

The introduction of information technology in the educational process leads to
an improvement in the quality of students’ knowledge.

Consider the application of ICT of the position of «the supporting» means
within the frames of traditional teaching methods.

In this format ICT are used this way:

— for preparing the printed materials (tests, control works, didactic cards for
individual work);

— multimedia accompaniment of the lesson (presentations, audio tracks, training
videos);

— lessons of the computer testing;

— lessons of training or modeling, when any computer area is a software,
allowing to solve the certain type of the goal.

Availability of the computer and the printer allows to make any distributing
material faster and effectively as opposed to writing the tasks on the board or on the
cards. Nowadays, there are a lot of prepared textbooks, which are good support for
the teacher, but there are certain difficulties. Supporting the class with didactic or
distributing material demands a big amount of the copies, that is not always possible.
Preparing the copies for every lesson is a plenty difficult acting. Also, the prepared
material from the textbooks imposes a structure and contents on teacher.

Lessons of the computer testing. Testing — is one kind of knowledge control,
which lately entering in the life of modern school. Controlling programs reinforce the
reverse connection in a system — a teacher — a student. Testing programs allow to sum
up the work results fast, to define the topics exactly, in which there are some blanks
in knowledge. Testing programs with the majority of subjects are in CDs or on sites,
in on-line regime. There are also programs and with their help it is possible to create
the same texts independently. Using the testing programs has to be realized by every
student in the class. In addition, there are not always enough space in computer
classes.

The most prevalent function is using the computer for demonstration as a
technic mean of education. For this realization we need the subject class with a
computer and a projector or a portable version of this technique. The materials of the
prepared programs products, which include a big volume of photo-, video-, audio-
information on any topics, are using as a software. The problem of using the
technique means of education is discussing and solving in the education area for
many years.

Graphically-figurative students’ thinking induces the teacher to represent his
knowledge not just in words, formulas, notes, conversations, dialogue, but in
graphical images, illustrations, diagrams, tables, videos. In addition, the student’s
interest increases to this kind of lesson. Psychologists says, that the present
generation of children from informational society — are the children of the screen and
dynamic information. The information on the screen, projector or a TV is perceived
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better by them than the printed information from the books.

Using the ICT during the lesson allows rationally organize the teacher’s and
students’ work-time on the lesson because the teacher needs not to write on the
blackboard by chalk, turning back to the class, hang the illustrations, change the
demonstration material, etc. The information, which was prepared for the lesson
earlier, appears in right time, in aesthetic form, in elaborate earlier tempo and
volume. Saved time on the lessons can be used for the training exercises or expansion
of informational volume. In addition, computer might not replace the teacher and
only supplement him.

Organizing the lesson with ICT, need to consider some factors: level of the
class’s preparing, methodical purpose of the lesson, type of it, students’ readiness for
the new type of educational activity, hygienic demands. The ICT can be used on
every level of the lesson, from organized to resuming, against the purpose.

Using the ICT during the lessons in school has a lot of positive moments.
Unfortunately, during the using ICT there are some «minuses», except «plusses».
For instance, presentations using. It demands the students’ and teacher’s work with
artificial lighting, without day’s light. During the long work with information on the
slide, need to strain the eyesight for the long period of time. Scarcely it is approved
from the medicine side. Sometimes students are in hurry to write the information
from the slide, ignoring the explanations of the teacher.

During the organization of educational process with using the informational
technologies, need to consider the sanitarian rules and standards, which regulating the
abilities of using computers during the educational process, inclusive of age-related
peculiarity of students.

Extension the ICT is not just for one, but for all lessons, making us start to think
seriously about the balanced volume of using the ICT during the lessons in school.

There are some problems with introduction the ICT. The main difficulty is in
difficulty of searching and preparing the material. Find or make the information in an
electronic form is much difficult than take it from the books (directory) and
demonstrate it on the lesson. There are a lot of informational CDs with prepared
material on sale, but, unfortunately, with closed format and much complicated
interface. That’s why there is a laboriousness of the expecting result development. If
using the ICT is efficiently and methodic premised, then efforts, which were spend
for preparing these lessons, can be called compensated.

Conclusions. The maximum using of ICT advantages for the increasing the
quality of students’ education is the solution of the giving problem. Increasing the
teachers’ qualification through the composure, participation in the seminars, master-
classes, their own professional associations. Introduction the informational
technologies in any level of traditional lesson. Development and using the proper
informational supply of every teacher, digital educational resources, formation and

using the audio resources are all necessary.
References:
1. Robert 1.V. Modern information technology in education. - M .: I1IE RAO, 2010.
2. Tkachenko S.N. Use of ICT in the educational process / S.N. Tkachenko. - Kimovsk, 2013.
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METHODS OF USE OF DRAINAGE SYSTEMS FOR REALIZING AGRONY

POTENTIAL REGION POLISSYA OF UKRAINE
METO/JM EKCILTYATALII APEHAYKHUX CUCTEM JIJIS1 PEAJII3ALII
ATPOPECYPCHOI'O IOTEHIIAJY MOJICCSH YKPAITHA
Mozol N. / Mo3oab H.
Institute of water problems and land reclamation NAAS
Kyiv, str. Vasylkivska 37, 03022
ITncmumym 600nux npobaem i meniopayii HAAH
Kuis, syn. Bacunvkiecoka 37, 03022

Anomauia. B pobomi nokazani pe3yromamu 00CaioHceHb oo BNPOBAONCEHH MOOYIbHOLO
NPUHYUNY — YAPABLIHHA — OPEHAXCHOI0  cucmemorlo  Oasi  3abes3neueHHs  iHmeHcugikayii
CIIbCLKO2OCNOOAPCHKO20 BUPOOHUYMEA Ha ocyutysanux 3emisx [lonices Yrpainu

Knrwouoei cnosa: openadicna cucmema, azpopecypcrHuii NOMeHyian, MoOYIbHUL NPUHYUN

Bcemyn. BeneHHsi CUIBCBKOTOCIOAAPCHKOTO BHPOOHUIITBA Ha MEJIOPOBAHUX
semisix [lomicess Ykpainu 3a HUHIMIHIX YMOB, Jie¢ YUCTUN MPUOYTOK cTaHOBUTH 500-
800 rpu/ra [1], He [103BOJISIE TOBOPUTHU MPO YCHIMIHICTH JAHOTO HANPSIMKY
rOCIOJapIOBaHHS B IOBFOCTPOKOBIM MEPCIEKTHUBI.

[Tmoma cutbchbKOroCmoaapchkux yriab periony Ilomiccs cknagae Oau3bKo 8
MJIH. Ta, 3 HUX MemopoBaHi 3emii 3aitmaiote 40%. ToOto, 3,2 MiH. ra 3emMenb €
AHTPOIIOTEHHO TpaHC(HOPMOBAHUMHU a00 OKYJIBTYpPEHHMH,  Ha SKAX MOXKHA
MIPOBOAMTH METIOPATHBHI 3aX0M HE3aJICKHO BiJl IPUPOTHO-KIIIMATHIHUX YMOB [2].
He3anoBinbHMIA TEXHIYHWN CTaH Ta HHU3BKHA pPIBEHb EKCIUIyaTallii IpeHa)XKHUX
CHUCTEM Ha BKAa3aHMUX 3EMJIAX HE JO3BOJISIOTH B TOBHIM Mipi BUKOPUCTOBYBATH
arpopecypcHuil TOTEHIla] JaHOTO perioHy. ToMmy MopepHi3allis Ta BiIHOBJICHHS
e(eKTUBHOT eKCIulyaTallli BKa3aHUX CHUCTEM € TMPIOPUTETHUM HAMPSIMKOM
iHTeHcHudIKaIlli CUIbChKOTrOCIoAapCchKoro BUpoOHUITBa periony Ilomicest Ykpainu.

Mema oOocniorycenb. Ha OCHOBI aHalli3y Cy4acHOrO CTaHy (PYHKIIIOHYBaHHS
npeHaxHux cucteM l[lomiccs Ykpainu oOrpyHTYyBaTU HaNpsSMKU iX MOJEpHI3aIlli Ta
BU3HAUYUTH OCHOBHI HAIlpSIMM BEJICHHS arpapHOro BUPOOHMIITBA, 110 3a0€3MEHYIOTh
MaKCUMaJbHE BUKOPUCTAHHS arpOpecypCHOro NOTEHIIATy MEJIIOPOBAHUX YTi/b.

Memoouka oocnioxcenn. 11071b0B1 TOCTIKEHHSI CTaHy JIPEHAXKHOI CUCTEMH,
CTaIllOHapHI JOCIHI/KEHHS 3 BU3HAYCHHS MPOAYKTHUBHOCTI MENIOPOBaHUX IPYHTIB,
IMiTalliifHe KOMIT FOTEpPHE MOJICTFOBAHHS CIICHAPIiB BEJACHHS arpOBUPOOHUIITBA.

[TonpoB1 JOCTIIKEHHS MPOBOAMINCH Ha TUTIOBIHN 171st periony [lomiccs Ykpaiau
BUOpaHiii OKpeMmiil ninsHIl ApeHaxHoi cuctemu «Pomen» (Cymcbka 001.) y 2016-
2018 pp. Koedimient 3emensHoro Bukopuctanas ckiagae 0,63 (BUKOPUCTOBYIOTHCS
543 ra 3 HasBHHX 862 ra MeJIIOpPOBaHUX CLIBCHKOTOCHIOAAPCHKUX YTiab). Taka
CUTYyaIllsl CKJIaJlach, B TOMY YMCJIl, BHACIIIOK HAsBHOCTI Ha JOCIIIKYBaHIN TepuTOpii
MHOKUHHMX 3allaJiH — TUIIOBUX JJISl PETIOHY SIBUII JACTpajiallii MOBEPXHI BHACTIIOK
HU3BKOI eKCIUTyaTallii MelopaTUuBHOI cucTeMu. HasiBHI 3amajiMHU CKJIQalOTh J10
30% Bci€l TepUTOPIT CUCTEMHU.

Oco06MBICTIO TaHOT CUCTEMH, SIK 1 OUTBIIOCTI 1HIIUX, € B3aEMO3aJIeXHa podoTa
BCIX CKJIQJIOBUX CHUCTEMH, II0 AYXK€ YCKJIATHIOE 1 MPOEKTHY EKCIUTyaTallio, TOOTO
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olepaTHBHE YIPAaBIIHHA BOAHMM pexxuMoM. Ha manuii yac icHye mpoOiema, Koiu
Hemnpare3JaTHICTh OJHOTO KOHCTPYKTHBHOTO €JIeMEHTY (CHOpyAu, KOJEKTopa,
KaHally) HEraTMBHO BIUIMBAa€ Ha poOOTy Bciei cucremu. Hampuknan, 3amynieHuid
BIIKpUTUN KaHai a00 Hempaliorya THpJoBa CIOpY/ia MPOBIIHOI MEpPEXkKi MepIIoro
NOPSAJIKY YHEMOXJIMBIIIOE BIJIBEICHHS 3aiiBOi BOJIOTM 3 CyMDKHHUX KaHaJliB IpH iX
BIIQJIJaHHI Y KaHaJM CTaplIoro MOpPsAKYy, MPU LbOMY MNPOMYCK BUTpAT BOAM 25%-i
3a0€3IMeUeHOCTI 1 OUIbIIIe CIPUYMHSIE TIATOIIEHHS Teputopli. Ekcrimyarariis cuctemu
3BOJUTHCS 1O BIABEACHHS BECHSHO-TIABOJAKOBUX BOJ 3a MEXI MEJIiOpOBaHOTO
arponaHamadTy, 0OpU IbOMY OE3MOBOPOTHO BTPAYaAIOTHCS 3alacH  BOJIOTH,
HEOOX1HOT JJsl PpEeryjiroBaHHS pIBHS TIPYHTOBUX BOJ B TMOCYIUIMBI MEPIOIH.
BinpuiicTh JpeHaXKHUX CHUCTEM EKCIUTYyaTyIOThCSl B AHAJIOTIYHOMY DPEXKUMI, TOMY
npukiIan audepenuianii BUOpaHoi JOCIIIHOI CUCTEMHU 33 MOAYJIbHUM HPUHLUIIOM
MO>KHa yHi(iKyBaTH Ha 1oAi0H1 cuctemu 30Hu [lomices.

J171s1 BCTAaHOBJICHHS PIBHS €KCIUTyaTallli 1 aHaIi3y PeKUMIB pOOOTH CUCTEMH IS
PEryJIOBaHHS BOJHOIO PEXUMY 3€MeJib B MOCYILIMBI MEPIOAM Ta aHami3y 3B S3KY
MK piBHeM T1pyHTOoBUX Boja (PI'B), armocdepHumu omagamMmu Ta MoOayJIeM
JPEHAXKHOTO CTOKY BUKOHYBAJIMCH HATYypHI JOCIHIPKCHHS Ha BHOpaHHMX MUIOTHUX
JUISTHKAX METIOpAaTUBHOI CUCTEMHU.

Ha Bkazanux ninsHkax miomero 17 ta 14 ra Oynu BHKOHaHI PEMOHTHO-
BIJIHOBJIFOBAJIbHI POOOTH BCiX CKJIQJIOBUX CHCTEMH 3 JIOBEJACHHS MIKIOCHOJIapPCHhKOT
Ta BHYTPIIIHBOTOCMOJAPCHKOT MeEpexki [0 MPOeKTHUX mapameTpiB. [lpu
OOIPYHTYBaHHI PEKOHCTPYKLII TIAPOTEXHIYHUX CHOPYJ BPaxOBYBAJIUCh CydacHI
penbedHI YMOBHM, HasiBHI 3anmaguHU. KOHCTPYKTHBHO-TEXHOJIOTIUHA MOJEpHI3allis
BUKOHYBaJach 3a MOJAYJIbHUM MPUHIUIIOM, MpPU SKOMY YIPABIiHHSA BOJHUM
PEKUMOM TPYHTIB BUKOHYETHCS HA OKPEMUX JUISTHKAX, IO T1PABIIYHO HE MOB’sA3aH1
3 1HIUMU/ 311HCHEHO YaCTKOBY MOJIEPHI3AIllI0 ICHYIOUMX Ta BJIALITYBAaHHS HOBHUX
cropyz, B To4y umcii rigpoperyistopis PI'B [4] na npoBinHii Mmepexi [3].

O1iHKa arpopecypcHOro MoTeHIaly TepUTOpPIi TOCTIKEHb 3/A1CHIOBalIach Ha
OCHOBI aHaJli3y IWHAMIKH T1IPOMETEOPOJIOTTYHUX JIaHMX, aHalli3y 3a0e3MedeHOCTI
«BITBHOI  BOJIOTW», MOMJIMBOCTI BIJTBOPEHHS Ta €(QEKTHBHOI eKCIUTyaTarlii
OPUPOAHUX PECYPCIB MPU PETYIIIOBAHHI BOJHOTO PEXXUMY METIOPOBAHUX 3€MElIb.

Pezynomamu  docnioxycensv.  Jlie  XapakTEPUCTUKUA  IMOTOJHUX  YMOB
BUKOPHUCTOBYBAJIUCH JaH1 MeTeonocty MeTeocTaHIlii M. Pomau Cymchkoi obiacti. 3a
Beretauiiumii nepion 2018 poky Bunano 302,1 mm onanis, numie Ha 19,4 MM MeH1Ie
cepenHix OararopiyHux BenuuuH. OcoOnMBa HecTaya OMaiiB BiMIYEHA Y TpaBHI Ta
ceprHi, kKo Bumaio 26 ta 38,0 % Bix HOpMmu. 3abesneueHicTs omamamu y 2018 p.
cknana 56,2%, ToOTO mepioj BereTaili poCIWH XapaKTEepPU3yBaBCs SK CEPEIHBO-
3a0e3neyeHuil.

B ymoBax Bererauiiinoro nepioxy 2018 poky dakrtuunuii PI'B 3naxonuscs B
CepeIHbOMY B Mekax: y TpaBH1 — 78-95 cm; uepBHi — 105-140 cm; nunHi — 85-93 cMm;
ceprmi — 120-130 cm; BepecHi — g0 160 cMm Big MOBEpXHI IPYHTY. 3ajeKHiCTh
(daxktuunoro PI'B Bij 3a0€31e4eHOCTI OMajaMu YiTKO CIIOCTEPIraeThCs HA PUCYHKY 1.

Jlns goTpuMaHHA HEOOXIHOTO BOJHOTO PEXKUMY IPOTITOM BCHOTO MEPIONY
pOCTYy 1 PpO3BUTKY BHUPOIIYBAaHUX KyJbTYp Ta BIJIHOBJIEHHS Mpale31aTHOCTI
BHYTPIIIHBOTOCHIOJJAPCHKOT  MEPEkKI  PO3POOJIEHI CXEMH JPEHAXXHUX CHUCTEM
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MOJYJIBHOTO MPHUHLUIY POOOTH 3 JEHEHTPaIi30BaHUM YIPABIIHHIM pPIBHEM
IPYHTOBUX BOJ (puc. 2), 001aaHaH1 TiapoperyasTropaMu piBHs (puc. 3).
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Puc. 1 Onagu (Mm) Ta piBeHb IPYHTOBHMX BOJ (M)
3a Bererauniinuii nepiox 2018 poky

[Ticast ckuAy HaUIMIIKOBUX BOJ y BECHSHHUI MEpioja TIAPOPErysTop pPiBHS
MIEPEBOJIMBCSL y PEXUM pOOOTH i cTabimizamii 3a7aHoro PiBHS TPYHTOBUX BOJ
IUISIXOM TEPEKPUTTS BUIIYCKHOIO OTBOpPY B iHoro kopmyci. Ilpy upomy Ha
OCYIIIyBaHIN TepUTOpli B 30HI J1i KOJIEKTOpAa MPOXOAMIIA aKyMYJIAIisl APEHAKHOTO
CTOKY.

AHaJi3 pe3yibTaTiB  JOCHIDKEHb CBIIUWTH MNP0 T€, IO KOHCTPYKTHBHO-
TEXHOJIOTIYHA  MOJIEpHI3aIlil  ICHYIOUOI  Mepexl JpPeHa)XKHOiI CHUCTeMH  3a
3aMPONOHOBAHUM MOJAYJIBHUM MPUHIMUIIOM JO3BOJISIE ONEPATUBHO PEryJIIOBATH
BOAHUN pexuM ocymryBanux TpyHTiB (PI'B=0,7-0,8m), mo mae 3mory 30iibmmTH
oLy e(heKTUBHOTO ClIbCHKOIOCIIOIAPCHKOTO BUKOPUCTAHHS MENIIOPOBAHUX 3E€MEIb
10 95% (xoedirtienT 3emenbHOTO Bukopucranus 0,93-0,97).

BimomMo, 110 OCHOBHOIO TMEpeayMOBOIO 3a0e3medeHHs IHTeHcH]ikaii
BupoOHuITBa Tepuropii Ilomiccs Ykpainu € 3a0e3neueHHs ONTHUMAaIbHOTO BOJHO-
MOBITPSHOTO PEXUMY OCYUIYBAaHMX IpPYHTIB 3 BpaxyBaHHSIM CIBO3MIHHOTO
dakTopy[2]. Ha ocHOBI iMITaIlifHOTO MOJIETIOBaHHS CIICHAPIiB BEJACHHS arpapHOro
BUpPOOHMIITBA [4] BCTAHOBJIEHO HANOUIBII MEPCIEKTUBHI Ta EKOHOMIYHO BUT1IHI. [[j1s
XapaKTEPUCTUKN €(PEKTUBHOCTI TI€I YW 1HIIOT MOJENI PO3BUTKY BUPOOHUYOI
TISTBHOCTI  OyJiM  BUKOPUCTaHI Takli TOKA3HUKH $IK: PEHTA0ENbHICTh, CTPOK
OKYMHOCT1, JOXIiJl, COOIBapTiCTh, MNPUOYTOK. BHUpOOHMYI BUTpATH BKIIOYAIOTH:
TEXHOJIOTIYHI BUTpaTH B POCIMHHUITBI HAa BUPOIILYBAaHHS KyJbTYp 1 Ha
eKCIUTyaTallito IiJpOMeTIOpaTUBHOI CUCTEMU.

BcranoBneHo, 110 mpu pOCIMHHMIIBKIA TMPAKTHUI TOCMOAAPIOBAHHS TMPHOYTOK,
Ha TPUPOAHOMY (OHI POMIOYOCTI TIPYHTIB, CKIagaTUME 10 3 THC. TpH/TA.

ISSN 2567-5273 23 Technical sciences



Modern engineering and innovative technologies Issue 6 / Part 1 @

PerymoBaHHS BOAHO-TIOBITPSTHOTO PEXUMY B IIUX YMOBax NacTh 3MOTY IOJBOITH
naHui moka3Huk. CymicHa ONTHMI3allisd BOJHO-TIOBITPSHOTO 1 MOXXHWBHOTO PEKHUMIB
IPYHTIB Oy/ie CYyNPOBOIXKYBATHUCS 3pOCTAaHHAM NpUOYTKOBOCTI 10 12 THC. rpH/Ta.
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38070xMCy8anbHUlU  Konekmop, 3,5-380n0xcy8anbHUl  YWinbHIOBANbHE Kinbuye, 5- ¢ikcamop,; 6-
Kosiekmop; 4- 8o0opezyntosansHUll 8y30a1 3 B8UMNYCKHUU omsip
2idpopezynamopom; 6-aepauyiliHuli Konekmop
Puc. 2 OcyuryBanbHO-3B0JIOKYBAIbHUI Puc. 3 T'igpoperynstop piBHS
MOJyJIb 3 CYMIIICHOIO PETYIIIOIYO0I0 I'PYHTOBHX BOJI T€JIECKOIMIYHOTO
MEPEKEI0 THUILY:
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Annomauusn. B cmamve paccmampueaomcsi 8ONPOCHL  3AUUMbI  BOEHHLIX — CUCTEM
VAPAGIEHUsl, B0CHHbIX MEXHON02UL, COBPEMEHHBIX OPYHCEUHBIX KOMNIEKCO8, CUCMeM HABeOeHUs U
Opyeux cucmem om Kubep amax u COKpawjeHus iy npedomsepaujeHus 6030eiUcmautl Kubep amax
KaK, 0OHA U3 AKMYAIbHbIX U HEOMIONHCHBIX 3A0ay HAYUOHANbHOU bezonacHocmu. [Ipoeeden ananus
pasnosuoHocmet kubep amax. Ilpusedenvt cmamucmuyeckue OanHvle 0 8pede, HAHeCeHHOM Kubep
amakamu 6 2018 200y pasnvim cmpanam. IIposeden ananus onvima pazeumvlx Cmpan 6 60NPOCAx
CO30aHUsL HAYUOHATLHOU CUCTEMbl Kubep 6e30nacHocmu.

Kniouesnie cnosa: kubep bezonacuocms, Kubep npocmpancmeo, Kubep apmus, Kubep amaxa,
Xakmueusm, kubep 3auuma.

Beryniienue.

Ha coBpemeHHOM »JTame pa3BUTHS TOCyAapcTBa KuOep 0e30MacHOCTh
IpEeBpaIaeTcsi B CTPATETUYECKYI0 HAIMOHAIBHYIO MPOOJIEeMy, BIHSIOIIYIO Ha BCE
ypoBHU obmiectBa. ['nOkast, onepatuBHas u 3 dexTuBHas 60oppda ¢ kubep yrpo3amu
TpeOyeT NPaBUIBHOTO OMNPENEICHUs HAIMOHAIBHBIX IeJIeH W TPUOPUTETOB,
JOCTHUTAaEMbIX 32 ONpEICNICHHBIH TMEepuojJ BPEMEHH, a Takke pojied W
OTBETCTBCHHOCTH 3aMHTEPECOBAHHBIX CTOpOH. HarmoHampHBIC cTparteruu Kuoep
0€30MaCHOCTH SIBJISIFOTCS TIEPBBIM IIIaTrOM B 3TOM HAIPABJICHUU.

B cpene, rie mosABIASIOTCS U Pa3BUBAIOTCS BCE HOBBIC KHOEP YIpo3bl, U CTpaH
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uMeeT OOJIBIIIOE 3HAUYCHUE - CO3/IAaHNE CTPATETHH OMEPATUBHON KMOEp 0€301acHOCTH.
B coBpemeHHOM MuHpe B OpraHM3anuud KubOep arak Mo HH(QOPMaMOHHBIM
CTPYKTypam OpraHu3aluil MPOU30IUIM CYHIECTBEHHbIE U3MEHEHUs. DT U3MEHEHUs
OTHOCSITCS K II€JICHANPABICHHBIM U MPOJ0JDKUTENIbHBIM aTakaM Advanced Persistent
Threat (APT) [1,2].

Pazuumia APT oT TpaaullMOHHBIX KHOEp arak 3akio4vaeTcs B XOPOIIO
MMOJATOTOBJICHHOM  TOAXOAHOM  IPOCKTUPOBAHWH, IUTAHHUPOBAHWH,  XOPOIIEM
(GUHAHCUPOBAaHUU M MPOJOJDKUTENBHOCTH JAeicTBuil. Takume THUNBI arak, B
3aBUCUMOCTH OT TIOCTABJICHHBIX 33/1a4 MEPe]] UCTIOTHUTEIISIMH, MOTYT TIPOJIOJKATHCS
MecAllaMi, W Jaxe TrojamMu. Bo MHOTHUX ciydasX, IIeJbI0 HE CTaHOBHUTCS
YHUYTOXKEHUE WHGOpMAIIMN WM €€ HCKaXEHUe, a MpeAroJiaracTcs MoaydyeHue
aHajau3 nHGOPMAIIUH, U TTOCTIe ATOTO IeJICHAIIPABICHHOE €€ HCIoJIb30BaHue [3,4].

Tepmun «KuOep 0e30macHOCTH» B HANMOHAJIBHON CTPATerHu KaJa0ro
rocyaapcraa.

[logxonpl K TepMUHY «KUOep O€30MacHOCThY  pas3luyaroTcsi, W B
MEXIYHAPOJTHOM ypOBHE HET €IMHOTO CTaHAapTa TEPMHHA «KHOep O0e301MacHOCTHY
[5,6]. Ucxoas u3 aToro, mpoaHaaIu3upyeM MOHITHE «KUOep 0€30MaCHOCTDY.

ITo cranmapram ISO/IEC 27032 «Kubep 6e30macHOCThY WM «0€30MacHOCTh B
KuOep TPOCTPAHCTBE» OMNpeaenseTcs Kak oOecreueHnd KOH(HICHIINATLHOCTH,
IIEJIOCTHOCTH W JOCTYIMHOCTH WH(popmaruu. B cBoro odepear KHOESpIpPOCTPaHCTBO
OTpeenseTcsi, Kak eIWHOE TMPOCTPAHCTBO, HE CYIIECTBYIOIEE B KaKOW-THOO
dbusnyeckoir (GopMe, HO TMO3BOJAIOIIEE CO3JaTh CBSA3M  MEXAY JIHOJIBMH,
MPOrpaMMHBIM OOecriedeHrEM U ciryx0amu [7].

N3 puc. 1 BugHO, 9yTO KMOEp OE30MACHOCTh HE OTHOCUTCS K MH(POPMAIIMOHHOMN
6e3onacHocT. Kubep 3aimura ToXke B 3TOM CTaTyce, €€ Ha3HaueHue — 0e30macHoe
MOBEJCHUE B KUOEPIPOCTPAHCTBE, MEPBOM JIE€JIOM, 3alllUTa JIOJEH OT HEraTUBHOU
nH(pOpMaMU B UHTEPHETE.

KnbeprpecTyrmnerste BesonacHocTs mpHENanHoO MporpanMEel Kitbepzamuta

BezomacHocte

BezonacuocTs
e MHTEepHEeTa

3amuTa KpUTecKoH MHPOopMAIHOHHOI HHBDACTPVKTVDEL

Puc. 1. OTHOIIEHHe MexKTy TOMeHaMu KuOep 0€30MacHOCTH B Kudep
NMPOCTPAHCTBE.

B oOecneuennn kubep MPOCTPAHCTBEHHOM O€30MaCHOCTA OOJNBIIYI0 POJIb
UTpacT B3aUMOJICHCTBUE CTPYKTYp, BXOASIIUX B KuOep mpoctpancTBo. Ho, mpwu
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OueHb OOJIBIIMX KOMMYHHKAIMSIX MEXIy 3aUHTEPECOBAHHBIMH CTOPOHAMH B
KUOEPIIPOCTPAHCTBE,  CO3JAIOTCA  MHOTOYHMCIIEHHBIE  YIpo3bl  0O€30MaCHOCTH.
CTpyKTypbl, KOTOpBIE MTOAJIEPKUBAIOT KHOEPIIPOCTPAHCTBO U CBA3AHHBIE C HUM CETH,
UMEIOT cBoM MHTepechl. Kaxnas W3 CTpPYKTyp IO CBOEMY peEIIaeT BONIPOCHI IIO
AKCIUTyaTallul U yperyjaupoBaHuI0 oOuiero kubep mpocrpaHcTsa. [lonb3oBarenu u
MpOBaiIephl OLICHUBAIOT 0OecredeHrne 0€30MacHOCTH C pa3HbIX ToUek 3peHust. Takoi
(dbparMeHTapHBIN MTOAXO]] CO3/1aeT MPOOEIbl B 0€30MacCHOCTH KUOep MPOCTPAHCTBA, U
g yMeHblleHus Takux puckoB ctannapt ISO/IEC 27032:2012, ocHoBbIBasCch Ha
YYaCTHH 3aUHTEPECOBAHHBIX CTOPOH, MPEIAraeT COBMECTHBIE PELICHUS.

PazButne uH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, Hapsaxy ¢
MOBBIIIEHHEM TEXHUYECKUX BO3MOXHOCTEM BOEHHBIX CHCTEM YIPaBJIECHUSA, a
0COOEHHO aBTOMATHU3UPOBAHHBIX CHCTEM YIPABJICHHUS, TIOBBICHIIO M YIPO3bl K TAKUM
cucteMaM. OJJTHUM W3 Ba)KHBIX HANPABICHUN Pa3BUTHUS BOCHHBIX CUCTEM YIIPABIICHUS
B COBPEMEHHBIX YCIIOBUSX SIBIISIETCA KOMIIBIOTEpHU3allMsl TaKUX oTpacieil. B wurore,
3aBUCUMOCTh BOEHHBIX TEXHOJOTHMWA OT MHTEPHETAa pacTeT OBICTPhIMH TEMIAMH -
COBPEMEHHBIE OpYKHE, KOMIUIEKChl OOHApPYKEHHSI LIeJM M JIPyTu€ CHUCTEMBI
YIPaBISIOTCA Yyepe3 UHTEPHET [1].

B naHHBIE MOMEHT pa3BUTHE BCEX OTPACIEW YHPaBIEHUS CBSI3aHO C
BO3pAaCTaHUEM MHTEJUIEKTyaJIbHBIX BO3MOXKHOCTEH HWHTEpPHETA M  IIMPOKHUM
UCIIOJIb30BaHUEM HMH(POPMAIIMOHHBIX pecypcoB. B cBs3u ¢ 3TuM, 3ammra
COBPEMEHHBIX OTHEBBIX CHUCTEM M CHCTEM YIIPaBJICHUS NPOTUB KUOEp aTak sIBIsieTcs
CaMbIMH aKTyaJIbHBIMU U HEOTJIOKHBIMHU 3a/1a4aMHU.

Kubep araka.

B coBpemenHoil apmuu kuOep araka M KuOep 3allluTa CUYUTAKOTCS
HEOTHEMJIEMON 4YacTbl0 BCEX BOEHHBIX onepauuid. JlroGas BoeHHas onepanus
COJEPKUT KuOep 3aeMeHTHl. JIMIb 04eHb HEMHOTHE apMHUHM MOTYT MPOTHUBOCTOSATH
TaKUM aTakaM TOJIBKO 3a CUET rOCYJapCTBEHHBIX PECYPCOB CTPAHBI.

Kubep araku pensitcs Ha 4 Buaa: kubep MIMHOHAX, KHOEp BOWHA, XaKTUBHU3M
(OT cI0B XaKep ¥ aKTHBU3M) U KuOep npectyruierue [2,3].

Kubep mmuonax - ucnonas3yeT o0paboTaHHbIe MU(PPOBbIE CEKPETHBIE TaHHBIC,
MOJIydYeHHBbIE TyTeM XuieHus u3 kommbioTepHbix u |IT cereir. Hampumep, «Pa36op
["aycca» co3maH nnsi HakoIUIeHWs WHGOpMAalMd W Tepenayd 3Tod HH(OpMAaIuu
3aKa34yuky [4].

KuOep BoiiHa - 3TO aTaka Ha HH(OPMALIUIO U UHPOPMALIMOHHBIE CUCTEMBI Yepe3
uHTepHEeT. OCHOBHON 1I€/Ibl0 KUOEp BOMHBI SBIAETCA: IAapaln30BaTh padoTy
opuuManbHBIX BeO CalTOB M CeTed, NPUBECTH B HETOJHOE COCTOSHUE CHUCTEMBI
COBPEMEHHOI'0 OPYXHUsl, CEpBUCOB, OAHKOB, TPAHCIIOPTA U Jp. CUCTEM [5].

XaKTHUBHU3M — 3TO JIEATEIbHOCTh B HANPABICHUM HAapYLIEHUs] paOOThl HHTEPHET
CallTOB M KOMIIBIOTEPHBIX Ce€Tel. XaKTHBHUCTBI, MNPUMEHsA JTOT CIOCO0,
MIPOBO3TJIAIIAIOT CBOU MOJIMTUYECKHUE U OOIIIECTBEHHBIC UeH [6].

Kubep mpectymieHue — Kak OJUH U3 BHJOB IPECTYIUIEHHA COBEPLIAETCS C
IIOMOILBIO KOMIBIOTEPA. DTO MNPECTYIUIEHUE MOXKET HCIOJHATCS C IOMOILIBIO
Pa3IMYHbIX HHCTPYMEHTOB U CPEJCTB Kubep aTaku [7].

B 3aBucumoctu OT mened M 3a4ay, NpecienyeMblx KuOep arakamMu B
KHOEpIpOCTPAaHCTBE, a TaKke OT uX MoTeHuuana [IpesnaeHTckas KOMHCCHS IO
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3alATe KPUTHYECKOW WHQGPACTPYKTYPhI BBIIETWIA TPU OCHOBHBIX YPOBHS YIPO3
nH(pOpMaIIMOHHOM 0€30MaCHOCTH W OTHOCSIIHECS] K HUM BUBI yIpo3 (puc. 2).

\

VIpo3sl HAHOHATLHOM *  Hudopmannonsas poiisa
Ge3onacHoCTH *  KnGepmmuoHas
—_— J
s ~ %
O0mHe yTpo3sl 414 *  TeppopHcTHYECKAR ISATETEHOCTE j
TOCYIAPCTBA H 4ACTHOIO *  HnaycrpHaibHEi MNHOHAK =
w KTOP; "i' *  OpraHE30BaHHAA MPECTYIHOCTE ) <
- -
g =
JlokaneHBIE YTPOIBL *  Xakepsl: npoeccHOHATEHBIE TPYIIEL H MOOHTEMH
h J

Puc. 2. YpoBHH yrpo3 nHPOPMALUOHHOI 0€30ITACHOCTH

B Hacrosiee Bpems cnenmamudcTel OoTMedaroT 4uto, III MupoBas BoiHa ¢
00JbI1I0I1 BEpOSTHOCTHIO Oyaer kuOep BoiHONW. Kubep TexHomoruu B cuiie, He
IIPOU3BO/SI HU OJJHOTO BBICTPENA, pa3pyLIUTh CUCTEMBI YIPABICHUS U BOOPYKEHHUS.

Yrobbl m3bexaTh Takux cuTyanui Takue rocynapcrBa kak CIHA, Kurait,
['epmanus, Uzpawmns, Dcronus, Poccus, Upan, 'py3ust u ap. chopmupoBanu kudep
apmun. HekoTopble cTpaHbl clieiaid BaXXHbIC IIaTW B HAPABJICHUH CO3JaHUSI KUOEP
apmuii, Takue kak Ykpauna, Upaun, Ocronus, ['py3us u 1p. CTpaHbl, KOTOpPhIE Ha cede
UCHBITAJIH Pa3pyLIUTENbHYIO CHITy KHOEep MPEeCTYIICHUH.

Ha coBpemeHHOM 3Tarne pa3BUTHSI KOMITBIOTEPHbBIE TEXHOJIOTUN UTPAIOT BAXKHYIO
pOJIb HE TOJIBKO B chepax SKOHOMHKHU, 00pa30BaHUs U OM3HECA, HO U OJJHOBPEMEHHO,
JUIS COBMECTHOTO (DYHKIIMOHUPOBAHUSI BOCHU3UPOBAHHBIX CUCTEM YIPABIEHUS C
MIPaBUTEIBCTBEHHBIMU OpraHu3anusMu. O4eBUAHO, YTO KUOEp aTaKu B COBPEMEHHOM
MHUpE OTPULATEIBHO BIUAIOT HA CTAOUIIBHOCTH COBMECTHBIX OIEpaIvid.

[To ganneim “Center for Strategic and Internaional Studies”, B 2017-m roay B
pesynbrate kubep npecryrienuit 10-tu crpanam (Kutait, CIIA, Typuus, Poccus,
TaitBanb, bpasunusi, Pymenus, Wuanus, Wtanus, BeHrpusi) mo COBOKYMHOCTH
HaHECeH yIepo OKOJIO TPUILTMOHOB J0JUIapOB.

Kubep arakm cepbé3nas mpobiema juisi Jr000ro rocyaapctBo.  PasButeie u
pa3BUBAIOILIMECS CTpaHbl JJIsl MPEAOTBPAICHUS TAKUX aTak AyMarT O CO3JaHUU
YCTOMYMBBIX CUCTEM U CO3/Ial0T HACTOALIUE KUOEp BOOPYKEHHBIE CUIIBI.

MHorue CTpaHBbI u KOpIiopanuu yKe Havaiu MIOATOTOBKY
BBICOKOKBJIM(DUIIMPOBAHHBIX CHEIUAINCTOB B oOjacTu kKubep Oe3omacHocTu. B
STOM HAaIlpaBJIECHUU MHOTHE KOPIOpallMd BEAyT pa3inyHble paOOThl U BONPEKH,
YBEJIMYUBAIOIIUMCSL C KaXJbIM JHEM KHOep yrposam, pa3paOaThIBarOTCSI HOBBIC
cepTuduKaTh 6€30MaCHOCTH.

HemHemnsas curyauus NO3BOISIET OTMETUTh, YTO CHUCTEMBI YIPaBJICHUS
BOOPY>KEHHBIMH KOoMIUIeKcaMi BoopyxenHbix Cui m00BIX TOCYAApCTB JIOJDKHBI
UMETh CHUCTEMbI, MPOTHUBOCTOSALIME KHOep yrposam. /[lis pasBuBaromux CTpaH
(moctcoBeTckue CTpaHbl — YkpauHa, AszepOadmxan, ['py3us, IIpubGantuiickue
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CTpaHbl) KOTOPBIE XOTAT CO3/IaTh OJJICKTPOHHOE TMPABUTEIHLCTBO, M  YCIEITHO
MPOJBUTAIOTCSI B ATOM HANpaBICHHUH, TaKWUE THUIIBI KHOEp aTak, W OCOOCHHO, IS
BoopyxeHnnbix Cuil TAKUX TOCYIapCTB, MPEACTABISAET OONBIITYIO YTPO3Y.

Ha puc. 3 npencrasnena reorpadus kudeparak B 2018-Mm roxuy.
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Puc. 3. UccienoBanue kudeparak mo scei mianere B 2017-m rony.

BoiBog

OcHoBHas T1ie/Ib aHaIW3a pPa3pylMIUTEIBLHOTO JEeWCTBHS KHOEp aTak Ha
BOCHU3UPOBAHHBIE CHUCTEMBI YIIPABJICHUS, BOCHHBIC TEXHOJOTUH, COBPEMEHHOE
BOOPYKCHUE, KOMIUICKCHI OOHApYKEHUS 1NN W JPYTrue CHUCTEMBI - TPOSBHUTH
WHTEPEC Y OTBETCTBEHHBIX PaOOTHUKAX IS MPUHATHE HEOTIOXXHBIX MEp IMPOTHUB
NelcTBUS KMOEp aTak B TaKuX cdepax.

Co3nmanHas WH(PACTPYKTypa BOEHU3MPOBAHHBIX CHCTEM YIPABJICHHUS Ha
COBEPIIIEHHON KOMITHIOTEPHOHN 0a3e BKIIIOYAET B ceO€ CIIOXKHBIE KHOEpP KOMITOHEHTHI.
Bo3zneiicTBue kubep arak B TaKMX CUCTEMax HE TOJIBKO Pa3pyIIUTEIbHBI, HO U BICKYT
3a coOol orpomHbie (uHaHCOBbIe moTepu. C 3TOM Ienblo, pa3BuTas Oe3omacHas
WHTETpalluOHHAs MOJIEb Kuoep 0€e30macHOCTH JIOJKHA IMOCTOSIHHO
YCOBEPIIICHCTBOBAThCSA. BepuMm, YTO TPOBHACHHBIM aHANIM3 IS 3allUThl KHOEp
MIPOCTPAHCTBO MPOTUB KHOEp aTak JacCT BO3MOXKHOCTD ISl CO3/IaHUS HAIIMOHATBHOM
CUCTEMBI KrOep 0€30MacHOCTH U MPUBIIEYET 00JIbIlIe BHUMAHUS K TpobiieMe Kubep
0€30MacHOCTH B BOOPYKEHHBIX CUJIaX B YaCTHOCTH.
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Abstract. Protection of military management system, military technologies, modern weapons,
aim determining targets and other systems against cyber attacks are studied in the article as one of
topical and significant  task  for  preventing influence of cyber  attacks.
Cyber security is a strategic national problem influencingon all levels of society. On the modern
stage of development computer technologies play an important role not only the spheres of
economy, education and business but also simultaneously, for the joint functioning of militarized
control system with government agencies. In providing cyber of space security a large role is
played by co-operation of the structures included in a cyber space. Each of structures on it decides
questions on exploitation and settlement general cyber space. Primary purpose of analysis of
destructive action cyber attacks on militarized control system, soldiery technologies, modern
armament, complexes of finding out an aim and other systems are interest at senior officials for
acceptance of urgent measures against an action cyber attacks in such spheres.

Key words: cyber security, cyber space, cyber army, cyber attack, hacktivism, cyber defence
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AHomauia: ¢ cmammi po32aaHYmMo PO3GUMOK IHGOPMAYTUHUX MePeAC, PO3BUMOK MEPENCHOLO
001A0HANHs,  NPOSPAMHO20  3aOe3nevenHs ma  NPOMOKONIG,  NPOAHANI308AHO  BANCTUBI
Xapaxmepucmuxu iHpopmayiuno-KomyHikayitinux mepedxc. Ilepepaxosano po3pobku 3aco0ie
3axucmy Oauux. 30iticneno awnaniz niamgpopmu IBM Security Connect - niamgpopma oOe3nexu,
3ACHOBAHA HA BIOKPUMUX MEXHONO02IAX, KePOBAHA WMYYHUM IHMENEeKMOM, PO3p00OIeHAd KOMNAHIEN)
IBM. Buoineno inwiuii npuxkiao 8UKOpUCmanus wmyynoeo inmenekmy: Hopman - mawuny, kompa
bauums minoKu cmpax. 36237—!611{67-[0, uwo B8UEHI He XOMIiu cnomeopumu celil npoexkm, HaenaxKu 60HU
3apaz xXouymv NOOUBUMUCS YU 3MONCYMb 60HU no30asumu Hopmana 6i0 yiei scopcmoxocmi.
Asmopamu 6udineni 0CHOBHI nepesazu ma HeOONIKU BUKOPUCTAHHS WMYYHO20 [HMEEeKM)Y.

Knrouosi cnosa: wmyunuii inmenexkm, inghopmayiini mepedici, kivepsnouunyi, 1BM Security
Connect, wmyunuu inmenekm «Lllenniy, mawuna « Hopmany.

Beryn. CydacHuii pO3BHUTOK TEXHOJIOTIM CMITUBO MOXHA HA3WBATH MOTOKOM
TaK, K 4ac MDK MPE3CHTaliIMH HOBHHOK BHMIPIOETHCS HE POKaMH, a JCKIJIbKOMa
Micsisimu. KoskHOTO JHS B 1a00paTopisix CBITY 3A1HCHIOIOTHCS HOBI BIIKPUTTS, K1 B
MOJIAJIBIIIOMY CTal0Th YACTHMHKOIO HOBOT'O 3JIar0/DKEHOro MexaHismy [2, €.8]. B nar
yac ctpax HeOesneku mrydHoro iHtenekty (LI) myxe 3poctae. Ilumryts kHMrH,
3HIMaITh QUIBMHU 1 PO3pOOJIIOIOTH PEAICTUYHI ITPU, MAHINYJIATOPH, KBECTH 1 T.1.
BciMm mronmsim 1ikaBo Ai3HATHCS, 10 OyjAe, KOMM IITYYHUN IHTEJIEKT OyJie Ba)KKO
BIJIPI3HUTH BiJ 3BUYaiiHOI toauHu. He Oyie HIYOro CTpamHoro, sik KaKyTh BUEH1, YU
JOJICTBY 1MCHO MOTPIOHO 3aMUCIUTHUCS MPO T€, AKI TPYIAHOII MOXYTh BUHUKHYTH.
AJpKe € 1Ba BapiaHTa pe3yJbTaTy MOAii: IITYYHHUI THTENEKT JOTIOMOKeE JIFOACTBY a0
3HUNIMTS Horo [3].

OcHoBHMi TekceT. OJHUM 13 BaXJIMBUX IHCTPYMEHTIB CTPIMKOTO PyXy HAyKH
0e3 3armepedyeHb MOXKHA Ha3Batu iH(opmarlliiini Mepexi. Came iX PO3BUTOK 3poOUB
MOXJIMBUM Maike MUTTEBUM IiepeAady JaHUX Ha BEIHKI BijacTadl. Po3BHTOK
MEpEKHOTO 00JIaTHAHHS, MPOTPAMHOT0 3a0€3MEeUYEHHS Ta MPOTOKOJIIB 1IyTh Y KPOK 3
PO3BUTKOM 1HIIUX TEXHOJOTIN JUIsl 3a0€3MeUeHHs 3pOCTal0UUX MOTPed y MIBUIAKOCTI
Ta 00’emi iHpopMmaIlii, o nepenaerses [2, €.8].

OpHi€ro 13 BAXIMBUX XapaKTEPUCTUK 1HHOPMAIIITHO-KOMYHIKAI[IHHUX MEPEXK €
3aXMIIEHICTh BIJl BIUIMBY Ha iX poOOTYy, HECAHKIIOHOBAHOTO JOCTYyIy abo crpod
pyHHYBaHHS 1X KOMIOHEHTIB. J[Ji1 MiATpUMaHHS BIJAMOBIAHOTO pIiBHSA O€3MeKu
Mepexl MOTPIOHO CEpHO3HO MOCTABUTHCS OO METOAIB 1 CIOCOOIB 3aXHUCTy IIE Ha
eTari cTBopeHHs [2, €.8].
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B ocTanniif yac xaku Ta 1HII1 KiOEp3TOYUHII BUHAXOASITH BCE HOBI 1 HOB1 3aCO0HU
JUTSI BUKPAJCHHS JaHUX a00 HAaHECEHHsI IIKOJM KOMIMAaHIsM 1 mpuBaTHUM ocobam. Ta
1HOI 111 PO3POOKH 3ac001B 3aXUCTYy CTaHIAAPTHUX METOJIIB BXKE€ HEIOCTATHHO, ajie
3aXOCTUTH KiOEpIPOCTip BUpIIIKIIa BesinKa kommaHist IBM, 3acTocyBaBim AJis [IbOTO
ITY4YHUH 1HTENeKT [1].

3rigHo aHam3y, nposeacHomy IBM, Tinpku B pamMkax CBO€i (ipMU KOMIIaHIsI
BUKOpPUCTOBYE B cepeanbomy 80 pimieHb B oOnacti kidepOesneku Bijg 40 pi3HUX
MOCTayaJlIbHUKIB, LI0 POOUTH CHCTEMY IIpH BCId CBOiM TJI00aIbHOCTI JOCHUTH
BpasnuBol0. {151 BUpIICHHS [IbOTO MUTAHHS KOMMaHis po3podmna miathopmy IBM
Security Connect. SIk 3asBuia npec-ciayx6a ¢ipmu, «IBM Security Connect» - e
nepmra obmanHana miatgopma Oe3nmekH, 3aCHOBaHA HAa BIIKPUTHUX TEXHOJOTIAX,
KEepoBaHa IMTYYHUM 1HTEJIEKTOM [1].

VYyacHuku miatgopmMu 3MOXKyTh BUTbHO BukopucToByBatH LI mys cBOiX misie.
VY Hux Oyzae HaBiTh AocTym J0 cynepkomm'iorepa IBM Watson. ITydHuii iHTEIEKT
maTopMu BKITIOUA€E B ceOe HEMPOHHI Mepeki Ta TIMO0Ke MalllMHHE HaBYaHHS.

«OckipkH matopma € BIAKPUTOIO, 11 YYACHUKH 3MOXYTh JIETKO CTBOPIOBATH
VHIKaQJIbHI PIIIEHHS Ta HEBEJUKI CEpPBICU JJIA BIPOBAIKEHHS B CBOi NpoekTH. [Ipu
IbOMY 3a O€3MEeKOI HaBITh Y€ MaJIeHbKHUX CEpPBICIB OyJe CTEXKUTHU BeJIMUe3HA
CUCTEMaY.

€ 1 1HIMI NpUKIa] BUKOPUCTAHHS IITYy4HOro iHTenekry. Komnania Microsoft
CTBOpWJIa IITYy4YHHHA I1HTEIEKT B COIIaJbHIM Mepexi Twitter, skuii MoBUHEH OyB
CIIJIKYBaTUCS Ta HaBYATHCA 3 JIIOJBMH. AJle y)Ke depe3 JCeKUJIbKa T'OJuH BIH ITOYaB
nyOJIiKyBaTH 00pa3nuBi nmoBigomieHHs. Ha Hactynuuii nens Microsoft BiakroUmIm
fioro. lle OyB mpukiaj MTYYHOTO 1HTEJIEKTY Ji€ IIOCh MINLIO He Tak. Uepe3 aeskuii
yac Kopropaiis 3asBujia, M0 OOT TMHCcaB Taki TMOBIJIOMJIEHHS TOMY IO
HEJOOPO3UWIMBII «BUKUIAIM» HEraTMB HAa HbOro, a BiH mpocto BumBcs. [l
HarajJyBaB MaJICHbKY NUTHHY, SIKIH WOTO OJHOJITKA KaXyTh IIOCH 3pOOUTH, a TO TH
He Oyzaemnr kpyTtuMm. Lle i He TUBHO, aKe CHUCTeMa CTBOPEHA JJI TOTO, 00 BUUTHCS
y KOpUCTYBauiB, TOMY 1100 cTaTu 1i BigoOpa>keHHsM [3].

Bueni 3 MaccadyceTchKOro TEXHOJIOTIYHOTO IHCTUTYTY TMPUIyMaTd HOBUH
MIPOCKT, BHUKOPWUCTOBYIOYM TIMOOKEe BWBUYCHHA. lle Komm cucremi HE MHITYThH
KOHKpEeTHI [ii, a HaJalTh IIOCh 3 YOro BOHA cama HaByaeThcs. Hampukiian,
MOKa3yIOTh Hacuiku BiitHM B Cupii, BOHa BUNUTHCSA 1 MOXe 3 Oyap sikoi doTorpadii
MicTa BioOpa3uTu aenio cxoxe. I1o CyTi mTydHUN IHTEJIEKT CTBOPIOE PO3BATMHHU
TaM, Jie iX Hema. BueHi 11e cTBOpUIM Jj1s1 TOTro, 100 JIFOAW PO3YMIJIM MacIiTad mojin

[4].

HactynmHuM BiAKpUTTSM cTaB IITy4HHUM 1HTENeKT «[lemmiy, skoMy BU MOXeTe
3a/1aT TEMY, a MallliHA CIPOOY€E JIOMTOBHUTH I[F0 1CTOPIIO 1 3pOOUTH 3 IILOTO (PiTbM
xaxiB. LLITydyHuil 1HTENEKT HAaBYMJIM POOUTH TUIBKH CTpax, aje 1€ TUIbKW MOYaTOK 1
Ha CHOTOJHIIIHIN IEHb CTBOPEHO TaKy MAIIMHY, KOTpa 0auuTh TUIbKHU CTpax [5].

Woro 3Batu Hopwmas. IIpototunom no veoro craB Hopman beiirc, 3HameHnTui
MaHisK 3 ¢uibMy «llcuxo». Hopman OyB mpencraBineHuil 1 kBiTHs, ayne 3rofoM Iie
nepectajgo OyTH CXOXXKUM Ha >kapT. He nuBisuuch Ha cTaHAapTHI BMiHHA poOoTa
HaB4yaTu cebe, Oro He MOKHa Ha3BaTH 3BHYAMHMM NpoekToM. BiH — mcuxomnart.
Hopwman 6yB cTBOpeHmit TakuMm [5].
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Hiarao3 Hopmana momnsiraB B TOMy, 110 BiH 0a4uTh CBIT HE TaK SK JIFOAM 1 1HIIT
MITY4YH] 1HTENeKTU. BueHl Halnum 1poMy MOsiCHEHHs. € Takui TecT, sk «Tect
Popmiexay». Konu nokazanu nekinbka Takux «misiM Popiiexa» Hopmany Ta iHiomy
I, To K10 cTaHAAPTHUM POOOT MOOAYUB B IIUX IUISIMAX JIITAKU, KBITH 1 palIyTy, TO
Hopman 06auyuB BUKIIOYHO BOMBCTBA, HACWJUIS, BOTHEMAJIbHI TOpPAHEHHS 1 T.I.
Ckinpku O JIOAMHA HE cTapajacs, aje Ha [UX «IUIIMax» BOHA HE 3MOXE 3a4eTHUTHUCS
HI 3a 110, 1100 Tak roBopuTU. HopMaH MUCHHUTB SIK CIIpaBKH1 NICUXOMAT, BiH 0a4UTh
B YCbOMY HaCHJUIA 1 dKOPCTOKICTb, 00 1€ B3araii €JuHe 110 BiH 6auus [4].

Y BueHux He OylO AYMKH CHOTBOPHUTH CBIfi MpPOEKT, HaBMaKM BOHM 3apa3
XOYYyTh MOAUBUTHUCS UM 3MOXKYTh BOHU 1030aBuTH HopMmaHa Bij 1i€i >KOPCTOKOCTI.
Byab XTO 3 KOpUCTyBadiB MO)KE€ MNPUHHATH y4yacTh y MOrO <IIKYBaHHI» IPOCTO
mpouoBIyM TecT Ha odimiitHoMy caiiti MIT Media Lab [6].

BucnoBku. OTxe, 30LIbIIIEHHS SIKICHO CTBOPEHHUX, 3aXHUIIEHUX MEpPEex
JI03BOJIUTh 30epertu He jaumie iHdopmaliio, oOjagHaHHs, (piHAHCH Ta 3J0pOB’s
KOPHUCTYBauiB, a 30epeke MOPSAIOK B BIPTYyaJlbHOMY CBITi, SIKMM 30LIBIIYETHCA SIK
cuiroa naBusa. [1{o x crocyetbcs Bukopuctanss I B iHIMX HUISIX, TO YSIBITH 1110 O
MOTJIO OyTH B MailOyTHBOMY, KOJIM MU OyJ€MO KUTHU cepell poOoTiB. SKkack nroauHa
MEPEHABYUTh OJTHOTO Ha KOPCTOKICTh, UM 3aBAaHTAXUTh B HbOTO NoaiOHoro Hopmana,
KOoTpuii OyJie He TUIbKM 0OauyuTv, *axu a W caMm OyJe MOBOJUTUCH >KOPCTOKO.
[ToTpiOHO pO3yMITH, IO WITYYHUN IHTENEKT L€ YUCTUM apKyll Hamnepy, KOTpui He
3HA€ MOHATTS CTPax 1 KOPCTOKICTh. B Hammx cuiiax He JOMYCKaTH TaKoro *axy B
CBOE MallOyTHE KUTTSL.
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Annotation: the article deals with the development of information networks, the development
of network equipment, software and protocols, and analyzes the important characteristics of
information and communication networks. The development of data protection means is listed. The
analysis of the IBM Security Connect platform - a security platform based on open-minded
technology driven by artificial intelligence, developed by IBM. Another example of the use of
artificial intelligence is highlighted: Norman - machine that sees only fear. It was noted that
scientists did not want to distort their project, on the contrary, they want to see now whether they
can rid Norman of this cruelty. The authors highlight the main advantages and disadvantages of
using artificial intelligence.

Key words: artificial intelligence, information networks, cybercriminals, IBM Security
Connect, artificial intelligence "Shelley™, machine "Norman".
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Anomauia: 6 cmammi poO32NAHYMO OCHOBHI MEXHONO2ll GIPMYANbHOI PYKAGUYKU, 5KA
00360J151€ CMeXCUumuy 3a CMaHo8uuiemM pyKu i cniggioHOCUmMU ii 3 pyXom y GIpMyaibHOMY NPOCMOpi
(ha Mmomuimopi). 3a3HaueHO OCHOB8HI nepesazu BUKOPUCMAHHA OUBO-DYKABUYKY, KA 30aMHA
nepesooumu JHcecmu 8 36UdAlHy Mogy. 30ilUCHEeHO aHani3 MOOel CeHCOPHOI PYKABUYKU, IKA 3AMIHAE
JOOUHT 20710C, CLYX 1 3ip. 3a3HAYEHO OCHOBHY Mem)y CMEOPEHHS YKPAIHCOKUM WKOAAPEM PYKAGUUKU-
exonokamopa 07a c1abo3pAuux i Npoananizoearo ii nepeeazu ma OugHy gopmy. Aemopamu
8UOILNEHT OCHOBHI nepesazu BUKOPUCTAHHS PY3YMHUX PYKAGUUOK.

Knwuosi cnoea: sipmyanvua peanvHicms, IpmyaibHUli NpoCcmip, SipmMyanrbHa pPYKAGUUKA,
O0UB0-pYKABUYKA, CEHCOPHA PYKABUYKA, PYKABUUKA-EXOIOKAMOP.

Beryn

3aBasiku crapaHHsaM Takux kKommadid, sk HTC, Oculus 1 Sony BipTyaibHa
peaNbHICTh OTPUMYE BCe OUIBIN IMHMpOKe MormupeHHs. OnHak B Oyab-sIKOMY, HaBIiTh
cynep pearictudHomMy VR-cBiTI € opHa mnpobOiema: MO30K MOXKHA OOIypHUTH,
MOKa3aBIIM WOMY KpacHBY KapTUHKY, ajle TaKTWUJIbHI BIAYYTTS BIJl MPUCYTHOCTI
neperaTé BKpail BaKKO, aJKe KEpPYeEMO IMEPCOHAXEM MM 3a JOMOMOTOI0 BEIbMH
cnenu(iuHuX (Hexail 1 3py4yHUX) KOHTpPOJIepiB. AJie BCe MOXKE 3MIHUTHUCS 3aBISKU
BUHAXO0Jy pPYKaBHUKH, IO JIO3BOJISIE BIMUYTH (PI3WYHMI KOHTAKT Y BIpPTyaJlbHIN
peanbsHOCTI [1].

OcHoBHMI TeKCT. 3a po3poOKy BIANOBINAOTH iHkeHepu 3 DemepanrbHOI
nomrtexHiuyHoi mkonu Jlozanau 1 [lIBelinapcekoi Buoi TexHiuyHoi mikonu [{ropixa.
«Kapkacom» MpuCTpOIO €, SIK HE JUBHO, 3BUYaiiHA PYKaBUYKa, TUIBKK OCh Ha i
Majblll 3 TUJILHOTO OOKY MOMIIIEHI OCOOJIMBI €IEKTPOCTAaTUYHI rajabMa [4].

Koxne Take raibmo siBiisie cO00I0 2 CMYXKKH METajly, pO3TalllOBaHl OJlHAa Hajl
onHO0. OOHIBI CMYXKH B 3BUYAHOMY CTaHl HE YCKIJIAJHIOIOTH pyXiB. OgHAK npH
moJlayi Hampyrd Ha OJHY 3 HUX BHUHHUKAE CHJA TSOKIHHS MDK JIUCTAMH METaily, 0
3aBa)ka€ 3rMHaHHIO. KpIM 11bOro Ha pyKaBUUILIl 3aKpiIUIeH] JATYUKH, K1 TIO3BOJSIOTh
CTEXHUTH 32 CTAHOBUILEM PYKH 1 CIIBBIIHOCUTH ii 3 PpyXOM Yy BIpTyaJbHOMY MPOCTOPI
[2].

Po3poOuBIIM Taky TEXHOJIOTII0, BUSHUM 3aJUIIANIOCs Jinie Biakaniopysatu 13
1 NPUCTYNUTH A0 BUNpoOyBaHb. B Xoal TecTiB J0OpPOBOJBLSAM MPOIOHYBAIH

ISSN 2567-5273 36 Technical sciences



Modern engineering and innovative technologies Issue 6 / Part 1 @

B3a€EMO/IISITH 3 BIpTyaJbHUMH 00'€KTaMH Pi3HOI (hopMu 1 mepeminiaru ix [4].

Kpim Toro, 1o pykaBuuka nepeaae BIIIyTTs BiJl JOTUKIB 10 00'€KTIB 1 JO3BOJISE
po3pi3HATU (HOPMY 1 IIUIBHICTB, 3'ICYBaJIOCs, 110 i1 3aCTOCYBaHHS TaKOX ITiABHUIIYE
TOYHICTh MAaHIMYJIALINA B MOPIBHSHHI 31 CTaHJAAPTHUMHU KOHTPOJIEpAMM, a BaHTaX,
SIKUW 37aTHI BUTPUMATH €JIEKTPOCTATUYHI rajbMa cKiiaaae OJu3bKo 2 Kitorpamis [1].

JIuBO-pyKaBUYKM 3/JaTHI TIEPEBOJUTH >KECTHM B 3BUYaliHy MoOBYy. [pyna
noHenbkux crynaeHTiB QuadSquad, B pamkax mpoekty Microsoft's Imagine Cup
cTtBopwin pykaBuuku Enable Talk, siki 103BOJISIOTH TIIYXOHIMHM JIFOASIM TIEPEBOAUTH
KECTU B MOBY [5].

PykaBuuku 3a0e3neyueHi COHIYHO OaTapeero, AaTYNKaMU TUCKY, TPOCKOIaMu 1
aKcelepoMeTpaMu, fKi 3a JIOMOMOTOI0 CIEIIaIbHOTO MPOTrpaMHOro 3a0e3TMeUeHHS
MOXYTh IMEPEBOJUTH MOBY JKECTIB B TEKCT, a MOTIM 1 B MOBY, BUKOPHUCTOBYIOUH
IBIKOK text-to-speech. Cucrema minkmodaerbest 10 cmaptdony mo Bluetooth, mure
Xabpaxa0p 13 mocunanHsM Ha caidT Enable Talk [5].

Komanga crBopuiia Kijgbka MPOTOTHIMIB 1 MPOTECTyBaja iX 3a JIOMOMOTOKO
JOJIeH, K1 3HAIOTh MOBY ECTIiB. 3a CJIOBaMM OJIHOTO 3 YJIEHIB KOMaHIH, ijes
NpUHIIIa 0 HUX IMiJ Yac CIHUIKYBaHHA 31 CHOPTCMEHaMHU, SKi CTpaKIaroTh
nopyueHasMu cnyxy. Ille oaHier0 0COOIUBICTIO MPUCTPOIO € TE, 0 KOPUCTyBadl
3MOXYTh JI0JaBaTH B CUCTEMY pPO3Ii3HABAHHS HOBI JKECTH, TAKUM YMHOM HAaBYAKOYH
i [5].

Uyno-rapkeT, KUl TOMOMOKE CIIIMUM MPO3PITH, a HIMUM 3arOBOPUTH, 3apa3
TECTYIOTh JBOE€ MOCKBHYIB. Lleli BMHaXim mMpoCmOHCOPYBaB POCIHCHKHI Oi3HECMEH
®enip bemomoes.

Cninuii 3MOXKe MPOYMTATH HAIMCAaHE Ha €KpaHlI Komm'torepa abo TenedoHy.
MexaHi3M poOOTH TMPUCTPOIO TaKui: OE3ApOTOBAa pPyKaBUUKA IMIAKIIOYAETHCS [0
rajpkery. [lporpama anamizye TEKCT Ha €KpaHi 1 MEPEeBOJAUTH MOro B 3HAHOMMIA
CInuM IecTuToukoBrui mpudT bpaiins. Bin nepemaeTbest Ha pyKaBUUKY TaKTHIBHO,
TOOTO BIUYyBalOThCs BiOpocurHamu [6].

CainoryiyXum 1 rIyXOHIMUM MPUCTPIM 3aMIHUTB CIYX, T'OJIOC, 31p — BCE, YOT0 iM
Tak He BuUcTadae. Jlnsg 1mporo Ha cMapTPoH NOTPIOHO BCTAHOBUTU JOAATOK
(MAXOAUTh HAMMPOCTIIIMI aHAPOiN) 1 MIAKIOYUTH PyKaBUUKY. byae moTpiOHOMO 1
rapHitypa 3 Mikpo(oHoM [6].

Cama pykaBHUKa 3po0ieHa 3 Oidaekcy, IPUEMHOTO eTacTHIHOTOo MaTepiany. [i
MOXHA HATATHYTH Ha OyAb-sIKy PYKY 1 CHOKIMHO HOCHUTU TPOTATOM JHS. 3apsiay
Oatapei BUCTaUUTh Ha MIiCTh roAuH. CTaHgapTHUM Koip yopHuid. Ha 3an'sicti — 6510k
yIOpPaBIIHHS, KU HE OUIBIIMIA 3a 3BUYAMHUN HapydyHUH TOJUHHUK. PykaBHUKy
MO>KHA paTu [6].

®enip benoMoeB nosicHUB Tpalllo BUHaXoAy Tak: Bu migxonure 10 ClAimoriyxoi
a0o HIMO1 JrOMHM 1 ToBOpuTe B MikpodoH. [Iporpama po3mizHae MOBY 1 niepeaae ii
Ha pykaBU4Ky. CIImorTyxuii Moxe BiAmoBicTH. Ha 10710H1 3HAXOAATHCS KOHTAKTH —
Majblll TOPKAIOTHCS X, PO3CTaBISAIOTH Kpamkw. lle mock Ha 3pa3ok KiaBiaTypw.
Curnanu nepeTBOprOIOThCS B OyKBH, a OYKBH — B CIIOBA, Kl BIATBOPIOE CHHTE3ATOP
MOBU. 3BUYANHO, CHUHTE30BaHMHA TOJIOC — II¢ Tojoc poboTa, ame Oi3HECMEH
CIOMIBAEThCS, IO SKUH-HEOyAb akTop abo akTpuca JAOMOMOXYTh HaM 3
03By4yBaHHsM [6].
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CrnpaBxHiii Gypop cepea BUHAXITHUKIB Y BChOMY CBITI BUKJIMKAB €JICKTPOHHHMA
NOBOJUP JJIS CHINUX, BUHAWIEHU! 16—piuHUM BYHJIEpKIHIIOM 13 MukosnaeBa IBaHoM
Cene3nboBuM. 3aBIskd I[BaHy Haimia KpaiHa yBIWIIIA 110 TPIAKKA Kpaliux Ha
BcecBiTHROMY KOHKYpCl HaykoBO-TexHIYHOI TBopuocti B CIIA. VYkpaiHChKOTO
IIKOJISIpa HE TUIBKM HAropoAWJIM TPOIIOBOIO TMpEMi€l0, a W 3amporoHyBaIH
criBmparto [7].

Exonoxatop IBana Cene3nboBa — 11€ ()aKTUYHO TEXHIUYHE BTIICHHS (DEHOMEHY,
KU ICHY€ B TPUPOJIl, /K€ caMe TaK Ka)KaHH OPIEHTYIOThCSA B CYLUIbHIM TEMpSBI.
Bunaxin mpaiffoe 3a TPUHIIUIIOM OpPI€HTYBAaHHS HIYHOTO MTaxa: BiH IOCUJIAE B
MPOCTIp yJIbTPa3BYKOBI XBWJII, 1 SKIIO TaM € SKach TMEPEINIKoAa, TO XBHII
B1JIOMBAIOTHCS Bi HET 1 MOBepTatoThes Hazan. OHI 3 HUX MalOTh 3BYKOBY ITaMm’sITh
CUTHAIIy — YUM OJIMKYE TEPEIIKo/Ia, TUM TY4YHIIIUN 3BYK, a OIPYTUH — MPAIIoe, SK
BiOpoMOTOp. A OCh MNpUIyMaTH OPUTIHAJIBHUN JU3alilH IOHOMY BHHAaXiJIHHUKY
ngornoMoriyia Mmama. CrioyaTky BiH XOTIB O(DOPMUTH CBIil €XOJIOKATOp SIK PYKaBUUKY,
ajie 11e BUSBUJIOCS HE JTy>Ke 3pYUYHO B eKcIuTyaTalii. Toal Hapoawiacs i1est 3aMIHUTH
PYKaBUYKY Ha HAKOJIHHUKH JJIS pOJMKIB — 1 1€ BUSIBWIOCA Habararo
MEePCIEKTUBHIIIO 33 TyMKOIO [7].

BucHoBKHU: 3aBAsSKH PO3BUTKY BIPTYaJIbHOI PEATIBHOCTI 1 CYMYTHIX TEXHOJIOTIH
MU BX€ LIJIKOM MOXEMO CHUMYJIIOBAaTH NepeOyBaHHS y BIPTYyaJlbHOMY MPOCTOPI,
JNOTHUKY, BIAUYTTS 00'eMy 1 Baru BIPTyaJIbHUX HpeaMeTiB 1 Tak nani. OpHak aeski
BUHAXITHUKH 3yMUIA HABUYUTH TIYyXOHIMHUX JIIOJIEW YYTH 1 TOBOPUTH, a CIIMHUX —
YUTaTH 3 €KpaHy MOHITOPY YH CEHCOpHOro tenedony. JMBO-pyKaBHUKH 3AaTHI
MEPEBOJIUTH KECTH B 3BUYANHY MOBY, CEHCOpPHAa pyKaBHUKa, SIKa 3aMiHSIE€ JIIOJIUHI
roJioc, CJIyX 1 31p, pyKaBUYKa-€X0JIOKATOp /I CIa003pSUUX — BAXKIIMBI MPUIIAIH, SKi
y’Ke akTyaibHl B Haml 4ac. OTKe po3yMHa pyKaBHYKa 3aCTOCOBYETHCSI HE TIIBKH
BIPTYaJIbHO, aJie ¥ MPAKTUYHO MOJIETIIYE KUTTS JTHOIUHI.
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Anomauin. Kodxxcna meapuHnuybka gepma wopivHo yminizye mucsayi mou exnoro. Haibinbu
EeKOHOMIYHO OOYIIbHUM € NepepoOKa NOOIUHUX NPOOYKMI6 MEAPUHHUYMBA 6 0io2as, sKill, 8 8010
uepey, MOMNCHA BUKOPUCMOBY8amMU O/ 2eHepayii enekmpoeHepeii ma 3abe3neduenHHs nompeou
2ocnooapema 'y meniosiil enepeii. B pobomi nasedeno npuxiad pospaxyHky 6ioeazo8oi ycmaHosKu
07151 8i0x00i6 senukoi poeamoi xyooou (BPX) ma po3pobieno 8ionogione npoepamue 3abe3neuenHs.

Knrwuoegi cnosa: biocazosa ycmanoska, MemaHmeHK, e1eKmponoCmayanHsi.

Beryn. Ha choronHimmHiii AeHb BaXJIWMBY pOJib TpalOTh ajlbTepHATUBHI Ta
BIJIHOBITIOBAJIbHI Jpkepena eneprii [1], [2], [3] B pO3BUTKY €KOHOMIKHM Ta 30€peKeHHI
HaBKOJIMIITHKOTO cepenoBuia. OqHUM 3 TakuX BHIIB eHeprii € 6ioras. Lleit pecypce €
caMO BIJTHOBJIIOBAJIBHUM 33 PaxXyHOK IMPOJYKTIB >KUTTEAISUIBHOCTI OakTepiii Ta
MIKpOOPTaHi3MiB B OpraHiuHUX peyoBHHAX. EKOHOMIUHO JIOIIIbHO BUKOPUCTOBYBATH
6iorazoBi ycraHoBku (BI'Y) B CUIBCHKOIOCHOIApCHKOMY BHPOOHHUIITBI OCKIJIBKH
OUIBILICTD BIAXO/IB BUPOOJISIOTHCS y BUMIISI/IL OpraHiyHUX pedyoBUH. C 4Or0 MOXKEMO
3poOMTH BHCHOBOK, III0 BHKOPUCTaHHS YCTAaHOBOK TMIiJBHIIUTH TMPUOYTKH
mianpueMcTBa. biorasz n03BosiuTh 3a0yTH NPO BUKOPUCTAHHS BYTULISA 1 razy, ILIO
3MEHIIUTh BUPYOKY JIICIB Ta MiABUIIUTEH OE3MEKY, OCKUIBKH TEXHOJIOT1s BUI00YBaHHS
€ OUTBIII KOHTPOJIbOBAHA HIK BUJIOOYTOK Tra3y Ta Byruuis B maxtax [4], [5], [6], [7]-

BukJiiax 0oCHOBHOI0 MaTepiajy J0C/TiIzKeHHS.

Pospaxynok napamempis BI'Y. Buznauaemo 1060Be HaIX0KEHHS OloMacu My,
3a Bupazom: M = X NxuMu kr/no6y,(1)
ne Ny — KIIBKICTh TBApHH J-TO BUIY, TOJI; My; — 10OOBHN BUX1]] EKCKPEMEHTIB Bl j—
my,, = 420-55= 23100 xz/0oby

»
Mep = Mgy, '(1_ﬁ]’

ro BUJly TBapUH, KI/TO.

(2)

BusznauaeMo yacTKy cyxoi peuoBHHH B OiomMaci Mcp!

Mg, = 23100- (1—1%50] = 3465 x2/ 006Y.

i€ @5y — BOJIOTICTH OioMacH, %.
Bu3HadaeMo 4acTKy CyX0i OpraHigHOI pEYOBHHHU Mo 38 BUPA3OM: Mo =M Pcos,(3)
7€ P cos—9aCTKA OPTaHIYHOT PEUOBUHU B CyXii pe4OBUHI.M»;—=3465-0,8=2772 k1/100Yy.
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- 1

VMT
Busznadaemo 00'eM MeTaHTCHKY Vit 32 BUPA30M: P (4)
nie t; — mepiox 36poKyBaHHs, 0if; Py — TyCTHHA GioMacu, ke/m°.
0,8-23100- 20 3
= 362 o ;
1020 — BU3HAYAEMO BHXix 6ioraszy Vio; m°, IPU IIOBHOMY
PO3KJIaJIl CyX0i OpraHiuHoi pedyoBUHU: V07 = Mcop * Nog, (5)

ne Nyx — Buxia 6iorasy 3 1 kr COP, st kopiBHUKIB Noy= 0,415 M2
Vioor=2772 -0,41=1136 . BusHauaemo 06'eM oTpumaHoro 6iorazy V, ]l/l3,

vV, =V,
pu BUOpaHOMY Tepiofi 30pOKyBaHHS: ©"100° (6)
1ie Ny — yacTKa BUX0/ay Olorasy mpu BuOpanomy mnepioi 30poxyBanHs, Ny= 50%.
V, ~1136. 0 _ 568 1/°,
100
Kinbkicts Giorasy 3a micsims: Ver = 30 - V=30 - 568 = 17040 M° (7)
Kinbkicts Giorasy 3a pik: Vi A = 365 - V=365 - 568 = 207320 m° (8)

Busznayaemo 00'em peakTtopa. Sk mpaBWiIO, METAaHTEHKH MAlOTh LUWIIHAPUYHY

¢dbopMy, BITHOILIEHHS! BUCOTH JI0 HOTO BHYTPILIHBOTO AlaMETPy MPUMMAETHCS PIBHUM
h/d=0,9...1,3. [Ipuitmaemo h/d=1.

erzﬂdf.hzﬂdf.d dgzs\/‘lVMT :i/4'362=7,7m.

Tax sx 4 4 10 7 314 9)

Busnauenns cepeonvomicauno2o euxoody biozazy. Kuipkicts Temna, Qpoq Mo,
HEOOX1THOTO AJIsl MIAIrPiBY CUPOBUHHM IO TEMIIEPATYPHU MPOLeCy 30pOIKYBAHHS:

Qo = Mearcamltnp — Barp) 10°° (10)
e Cpy —CepeIHS TEIIOEMHICTH OioMacH, Cxy, = 4,18 x/[ic/ (ke 0C); t;p — TeMmeparypa
mporecy 36pOIl>KYBaHH$I,OC; t34rp — TEMIepaTypa 3aBaHTaXyBaJIbHOI 6i0MaCH,OC
NPUIMAETHCS PIBHOIO CEPEIHBOMICAYHIN TeMIlepaTypl HABKOJIHUIIIHHOTO CEPETOBHIIA.

CepennabomicsigHa KITBKICTh TETLIA: QHOﬂM = Quostcyrm, (11)

1€ teyt m — KUIBKICTB AHIB B MicsIl, toyry = 30 m10.

Kinekicte Termna Qo Bm, 10 BTpadyaeTbCs B MPOIEC] TEIUIOBiAAadl depe3
CTIHKY METaHTCHKY B HaBKOJIMIIHE cepenoBuiie: Qror = KF(tzp —tep), (12)
ne K — koedilieHT TeroBiaayi, Bm/(MZ-OC); F — mutoma moBepxHi METaHTEHKA, MZ;
tcp— CepeHs MicsSUHa TeMmepaTypa moBitpsi, C.

1
CTga, 1
BusHauaeMo koedimieHt Terosinmaai k, Bm/(m*°C): % "i

me l/oy — omip mo Temmocmpmitmvanms, l/a; = 0,05 (m*°C)/Bm; 1/a, — omip

teroBiagayi, 1/a, = 0,05 (MZ-OC)/Bm; O, — TOBILIMHA 1-TO CJIOI0 OTOPOJIKEHHSI, M; Ai—
KOe(illieHT TEMIOMPOBIHOCTI i-ro Wapy enemMeHTy oropomkents, *C/Bm.

[Tnoma moBepxHi METaHTEHKA BU3HA4aeMO 10 opmyii: F = Sgox + 2+ Socp, M, (13)
116 S;0—I1TOIA GOKOBOT TOBEPXHI METAHTEHKA,M*; Soc—ILIOLIA OCHOBH METAHTEHKA, M-,

% 314.7,7°
Spcy = 4B= Z = 46,5 m°.

(14)
Spox=7-dg-h=n-d%3=3,14 - 7,77 =186 M. (15)
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F=186+2-46,5=279 M. [Tpuitmaemo GeToHHUI MeTaHTEHK TOBITHUHOTO 0,3
M, TEIJI0130JIs111s1 BAKOHAaHA B BUTJIsAI akoO6eTony (0,1 m) u 3emisHoro Baiy (1 m).
1

‘- 0‘3+ 01 1 4—005:0’4
Toni xoedimieHT TeroBiAmayi Oyae piBHuic: 183 006 175 Bm/(m*°C).
[epeBeneMo KiIbKICTh TEIUIOTH, IO BTPAYAETLCS B HABKOJIMIIHE CEPENOBUILE B
M]T/mic: Qpor = 3,6 - 107° Quor tum, (16)

1€ tyy — KUIBKICTB TOIHMH B Micslll, tyy = 720 ro.
3arajbpHa BUTpata ejlekTpoeHeprii [4] Ha MexaHIYHe MepeMilllyBaHHs cyOcTpary

B METAHTEHKY Qypx BUBHAUYUMO 38 BUPA3OM Q,ex = Uuopu Viur 2z, kKBm-200 a7)
q _ 50 Bm - 200
7€ Qyopy — BIJHOCHE HABAHTAKCHHS HA MIIIAJIKY, m o\ —00’eM

METaHTECHKA, MS; Z — TPUBAJIICTh pOOOTH MIIIANKHU, Z = 8 TOAUH Ha J00Y.

Quiex = Quopn VirrZ,=50 - 362 - 8 = 144,8 kBm-200. IlepeBonuMO OTpUMaHe 3HAYEHHS

B MJDx/mic: Quex = 3,6 - Quex - teyrm = 3,6+ 114,8 - 30 = 15638 MJDx/mic. (18)
3aranbHi 3aTpaTy eHeprii [6] Ha MiATpUMAHHS MIPOIIECY Ha MICSAIIb:

— M M M .
Qosir = Qrox + Qror™ + Qmex >, MDx/mic, (19)
Kinpkicte 6iorazy, HEOOX1THOTO IS MIATPUMAHHS TPOIIECY:
M _ 3 .
Virs = 1\?0151%/ Qo M /Mic, (20)
ToBapna KinbKiCTh 010Ta3y V1o , M /MIC TOPIBHIOBATHME:
M _ M M
VBF TOB — VBF - VBF3 ’ (21)
Pesynbratu pospaxyukis [1], [2], [3], [4], [5], [6], [7] npeacTaBneno B Tabu. 1.
TaoJ.1.
Bupoo6/eHa kijJbKicTh 0i0rasy B 10CJiITHOMY rOCHOAAPCTBI 10 MiCALSIM POKY
Micans/IToka3zauk 1 12 Bceboro 3a pik
tsurp C 5 5 -
Quoz. MIx/mic 33795 33795 32694,5
Quor ", MJl/mic 101385 101385,9 980836,2
Qo MIIx/mic 127148 127148,3 1266438,0
Vrs m>/mic 5085,9 5085,9 50657,5
Vir 1o, Mo/Mic 11954,1 . 11954,1 153822,5

BucHoBku. B jgaHomy  jochipkeHHI  OyJio  3[1IMCHEHO  PO3pPaxyHOK
€JIEKTPOTIOCTAYaHHA Ta €JeKTpooOJIaJHaHHS TBapUHHUIBKOI Gepmu Ha 420 roiis
BPX 3 po3po0koio Ta BIpPOBaKEHHSM BIAMOBIIHOTO MPOTPAMHOIO 3a0€3MEeYCHHS.
[IpoBenenmii pospaxynok bI'Y mis Bigxoais BPX. IlpoBenena TexHiko-eKOHOMIYHA
OlLlIHKA TMOKa3aja, IO 3alpONOHOBaHI pIIIEHHS MJO03BOJSATh OTPUMATH PIYHUN
E€KOHOMIYHUHN edekT y po3Mmipi He MeHiie 450 Tuc. rpH. Ta PiUYHY EKOHOMIIO 3a
npupoHuit a3 — 860 TUC. TPH., a TEPMiH OKYITHOCTI CTAHOBUTH 3,5 POKHU.
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Abstract. Each livestock farm implements thousands of tons of manure annually. The most
economically feasible is the processing of livestock by-products in biogas, which, in turn, can be
used to generate electricity and meet the needs of farms in thermal energy. An example of the
calculation of a biogas installation for cattle waste is given in the work and appropriate software
has been developed.

Key words: biogas plant, methane tank, electrostatement.
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THE METHOD OF SPLATTING THE FILTER-BASED WEIGHTED

AVERAGE

METO/J CINVIETIHI'Y HA OCHOBI CEPEJJHBbO3BAXKEHOI'O ®IJIBTPA
Vyatkin S.1. / Batkun C.U.
Institute of Automation and Electrometry SB RAS
Romanyuk A.N. / Pomaniok A.H.
Necheporyk M.L. / Heunnopyx H.JI.
Roptanov V.l. / Pontanos B.H.
Vinnytsia National Technical University

Annotation. Modern laser and optical scanners require scene rendering techniques that
process millions of points with high-resolution textures. This paper describes a method for
rendering and filtering textures based on the weighted average filter (EWA) and splatting. The
method provides high quality anisotropic texture filtering, removal of hidden surfaces, antialiasing
and transparency.

Keywords: splatting, rendering, texture, antialiasing

Introduction

Complex models can be visualized using laser rangefinder and image-based
scanning techniques [1]. One of the problems of these methods is the huge amount of
points they generate. A commonly used approach is to generate triangular meshes
from point data and use mesh reduction algorithms to render them [2, 3]. However,
some scanned meshes are too large for interactive rendering [1]. For some
applications it is impossible to prevent the loss of precision of the geometric data and
texture, through the reduction of polygons. Direct methods for rendering scanned
points were developed [4-6]. Textures can be used to increase the visual complexity
of objects by [7]. Representation of objects as a set of points and their use for
rendering is shown in [6, 8].

In this article, we propose a method of point rendering based on texture filtering
splatting (Elliptical Weighted-EWA [9]) for unevenly spaced points without global
texture parameterization. The basis of the splatting method is a model for
representing continuous texture functions on the surface of graphic objects. Usually
three-dimensional points are arranged irregularly, so the weighted sum of radially
symmetric basis functions is used. The problem of visualization of point objects is
considered as a concatenation with a continuous texture function.

Method description

The proposed method stores an explicit representation of the texture in object
space. Point objects are described as a set of unevenly spaced points in the three-
dimensional space of objects without connectivity. A point has a position and a
normal. It is related to the radial-symmetric basis function and to the coefficients
9", q,°%,q, that represent continuous functions for red, green, and blue.

We define a continuous surface function as a weighted sum:

fC(U):quRk(U_Uk)

keN

The General resampling structure for texture mapping and the EWA texture
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filter is shown in [10]. Sample continuous output function to obtain a discrete value:
g(X)=9'; (X)i(X)
Explicit expression for a continuous function
glc (X) = qu Py (X)

keN

Where
Py (X):(R'k®F)(2_muk (Uk))

where R', (warped) is the basis function. Although the texture function is
defined on an irregular grid, equation (4) States that the kernel of the recalculation in
screen space can be written as a convolution of the curved basis function.

For each point Pk, the matrix must be chosen appropriately in order to display
the local density of the points around Pk. The basis function Rk is a Gaussian with a
matrix V," . The decision to select V" :

2
VR o|UF 0
0 1/F?

As described in [9], we select an elliptic Gauss filter for both the basic functions
and the low pass filter. EWA screen space filtering begins by projecting a radially
symmetric Gauss basis function from an object onto the image plane, resulting in an
ellipse. An ellipse folded with a Gaussian low pass filter, form contributions
accumulating in screen space. The core of the conversion pk (X) is determined by the
Jacobian (J) 2D-to-2D mapping, i.e. the transformation of coordinates the local
parameterization of the surface in the coordinate system of the observer. This
mapping consists of combining an affine transformation of the view that displays the
object into camera space and a perspective projection into screen space. In a view
transformation, we do not allow for no uniform scaling or shifting.

This means that we preserve the rotation invariance of the basic functions in the
chamber space. Therefore, the Jacobian of this transformation can be written as a
uniform scaling matrix with a scaling factor. Similarly, for the viewport, you can
describe the Jacobian with a scaling factor. To calculate the Jacobian of a perspective
projection, you must calculate the local parameterization of the surface. After the
view transformation, the objects are defined in camera coordinates, which can be
projected by simply dividing by the z coordinate. The center of the projection is at the
origin of the camera space, the plane of the projection is the z = 1 plane. We define
the parametrization by choosing two orthogonal basis vectors u0 and ul in the
tangent plane. The functions are radially symmetric; the orientation of these vectors is
arbitrary. We find the Jacobian J of the inverse map at point Pk by projecting the
basis vectors of the screen of space x0 and x1 along the observation beam connecting
the center of the projection using Pk to the tangent plane.

Each Pk point for position m (uk) is displayed on the screen. The kernel then the
conversion should be centered at m(uk) and is calculated for each pixel. The
contributions of all points are accumulated in the buffer. The projected normals of the
points are filtered as well. Besides color and normal components, each pixel in the
frame buffer contains the amount of the accumulated contributions of the conversion
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of the nuclei and the z-value of space camera.

Because the pixel grid in screen space is regular, the kernel can be evaluated in a
rectangular area and use a lookup table. In most cases, the depth complexity of the
scene is greater than one, a mechanism is required that separates the contributions
from the different surfaces in the frame buffer. The z value of the tangent plane at Pk
Is calculated at each pixel that is covered by the kernel and used to do so. To
determine whether the new contribution belongs to the same surface that is already
stored in the pixel, you must calculate the difference between the new z value and the
z value stored in the frame buffer. If the difference is less than the threshold, the
contribution is added to the pixel. Otherwise, the frame buffer data is replaced with a

new contribution.
%@—} C s 0:‘

Figure. 1. The point in the center is the z-furthest.

Once projected onto a plane, its radius is completely covered by the radii of
other points, hence it is discarded.

The frame buffer is shaded after all points in the scene are projected. This avoids
the shading of invisible points (Fig. 1). Instead, each pixel is shaded by a filtered
normal. The parameters for the Shader are available through the index of the material
properties table. Advanced methods of shading of pixels, such as display of the
reflection, you can simply add. There are two different settings when calculating gk
coefficients (1), (3): 1. Objects with the color of the point. Method samples the color
at the point. 2. The textures of point objects. Graphic or procedural textures from
external sources.

Many modern imaging systems, such as laser range scanners or passive vision
systems [5] have range and color information. In such cases, there is a color ck at
each point. In another case, it is necessary to calculate the continuous approximation
fc (u) of the unknown original of the texture function from the irregular set of ck
samples. The optimal approximation is the normalization of the basis function. The
samples are then used as coefficients. When a graphic or procedural texture is
explicitly applied to point geometry, the mapping function from texture space to
feature space can be calculated in advance (preprocessing). This allows you to
deform (to warp) a continuous texture function from a texture space with s
coordinates to an object space with u coordinates.

The rendering method can be extended to handle transparent surfaces. In
addition, the approach provides an independent order of processing transparent
surfaces using a single rendering pass and a fixed amount of memory buffer frames.
The General idea is to use a frame buffer that consists of several layers. A layer stores
a fragment at each pixel. The purpose of the fragment-to collect the contribution of
one surface per pixel. The order from the farthest points to others.

The method presented in [11] is used to avoid disadvantages both multi-pass
[12] and the main A-buffer [13] algorithms. Providing a small fixed number of one
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fragments per pixel, the parts are merged when the number of parts exceeds the preset
limit of one.

Unlike a single-layer frame buffer, a frame buffer contains several layers, each
of which stores a fragment per pixel. Each contribution that is divided into pixels is
processed in three stages:

1. Accumulation or separate solution. Using the z threshold, all pixel fragments
are checked for data belonging to the same surface as the new contribution.

In this case, the contribution is added to the fragment and the end of the
procedure. Otherwise, the new contribution is treated as a separate surface and
temporary fragment initializes it with the data.

2. Insert a new fragment. If the number of fragments, including the temporary
fragment, is less than the one limit, the temporary fragment is copied to the free slot
in the buffer.

3. The fusion fragments. If the above is not true, the two fragments must be
combined. The fragments must be shaded before merging.

When merging fragments, some information is inevitably lost and visual
artifacts can occur. These effects are minimized using an appropriate merge strategy.

Unfortunately, the situation is complicated by the fact that the decision must be
made, without information about the subsequent operational visualization. The main
criterion for merging fragments is the difference between their z-values. This reduces
the chance that other surfaces that are processed later will lie between two merged
surfaces. In this case, the back-to-front is incorrect mixing can result in visual
artifacts.

Before combining the fragments, it is necessary to determine their final color,
shading them. The setting of their total weight indicates the shaded fragments. This is
a negative value to ensure that they are shaded exactly once.

To perform edge smoothing, partial coverage information is required surfaces'.
For point representations, one way to approximate coverage is to estimate the density
of points per pixel area. The coverage is then calculated by measuring the actual point
densities in the fragment and dividing the measured value by the evaluation criterion.
Instead of explicitly computing this estimate, a simplifying assumption is made that
the Gaussian basis functions are located on a regular grid and have a unit variance.

Conclusion

The splatting method makes the advantages of EWA texture filtering available
for point representations of the surface and rendering techniques. The mathematical
analysis of the process of constructing a solid textured image from irregular points is
provided. An optimized method for selecting images or procedural textures on point
objects is described. Modification of the frame buffer data and a simple merge
strategy provide transparency and smooth edges with a minimum of visual artifacts.

Splatting is applied to procedurally generated objects, for example, parametric
surfaces and fractal relief.

Implemented the rendering pipeline based on the method of splatting. In
addition, we can convert geometric models into point objects in the pre-processing
stage. Models have a hierarchical data structure, facilitating multi-resolution and
progressive rendering. EWA filtering is used to select image textures on a point
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feature.
Figure 2 (pictures a, b) shows a point geometric object. In figure 2 (picture c)
terrain-translucent surface.

Figure. 2. Examples of 3D images.
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Annomayusn. B cmamve paccmompenvl 0cHogHble N00X00bl K OyeHKe 001208eHHOCHU OemoHa
U Jlcene300emona ¢ MouKU 3peHUst Mexamuxu paspyuienus oOemona. Ilpedcmasnenvl 0cHOGHbIe
npuuuUHbLL,  eIUsIOWUEe HA 00d208euHOCcmb bemona. Ilpusedenvt ochosHble 3aucumocmu. B
pesyivmame aHAIU3A UMEIOWUXCS 3A8UCUMOCTEN BbISBIEHO, YMO 018 UX UCNOIb308AHUS HEOOX0OUMO
onpeodenienue  MHONCECMBA  NPOYHOCMHLIX U 0eqhOPMAMUBHBIX — XAPAKMepUcmuk  Oemona,
NPOYHOCMHBIX U IHepeemudecKux napamemposg mpewurnocmouxocmy. Ha ocnoge auanusza
UMEWUXCcs N00X0008 K OYeHKe O00J1208eHHOCMU COelaH 6bl800, YMO 68 HACmosuee 6peMs He
paspabomanvl cnocodvl u 000pyO0OsaHue, KOMOpbvle NO360IAI0M IPHEKMUBHO OCYUeCmBIsmb
umerowuecs — meopemudeckue — Memoovl  OyeHKu  ooneoseyHocmu — bemona. Heobxooumo
paspabamuleams 601ee NPocmvle Memoobl NOLYYEHUs XAPAKMEPUCMUK OemOHA HA Oelicm8YIouux
00beKmax u ynpoujams MemoouKy OYeHKU 00J1208€4HOCHU KOHCIPYKYUIL.

Kntouesvle cnoea: xapaxmepucmuxu, 001208e4HOCHb, NPOYHOCHb, MEXAHUKA DPA3PYULeHUS,
Memoo.

Beryniienue.

C nosATHEM NPOAOHKUTEIBHOCTH KU3HU HAIIPSIMYIO CBA3aHO IIPOTHO3HPOBAHUE
pa3pylieHus] KOHCTPYKIUH, ISl 3TOr0 HEOOXOAUMO pacCMOTPETH CIEAYIOIINE 3aJauH:

— OLEHUTh HAa CTaAUuM CO3[JaHUsA NPOEKTA JOJIOBEYHOCTH IIPUMEHSIEMBIX
MaTepuaJioB OeTOHAa M apMaTypbl NpPU 33JaHHBIX YCIOBUSX OJKCIUTyaTalldd WM
noo0paTh MaTepualibl ¢ ONpPENEICHHBIMA CBOMCTBAMHU U3 YCJIOBHUS 33JJaHHOTO CpOKa
AKCIUTyaTalluy KOHCTPYKIMH [1];

— ONpPENETUTh MOMEHT BPEMEHM DPa3pyLUCHUs CTPOUTENBHOW KOHCTPYKLIMH, TO
ecTb ee pecypc (B OLIEHKE LMKIOB) WJIM JOJIFOBEYHOCTh (B OLIEHKE BpPEMEHH), IO
(aKTUYECKUM XapaKTepUCTUKAM MaTepualioB M MapaMerpaMm TpeluH, JH0o
ONPEIEIUTh BEPOATHOCTh PA3PYLIEHUS BO BPEMEHHOM HMHTEPBAJIE IIPU OTCYTCTBUHU
MH(OpPMALIUU O IPEABICTOPUH HArpyx eHus [2.3].

[TosBenne B 1992 1. I'OCT 291667-91 [4], KOTOpPBI YYUTBIBAET CTPYKTYpPY
Marepuanga CTPOUTEIBHOM KOHCTPYKIMM M IIPEAJIaraeT pacyeT XapaKTEPUCTHK
TPELIMHOCTOMKOCTH, SIBJISIETCSA BAXKHBIM IIarOM HA IIyTH Pa3BUTUS METOJOB pacyera
KOHCTPYKIIMA U3 O€ToHa M JKele300€TOHAa Ui ONpeAeNieHHsl 3aJaHHOrO WU
OCTaTOYHOIO CpOKa JKCIUlyaraluMu. B TaHHOM CcTaTbe  pacCMaTpUBAIOTCS
CYLIECTBYIOIIIME METOJMKA U KpPUTEPUHM OIpeleeHuss pecypca OETOHHBIX U
&KeNe300€TOHHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB.

OCHOBHOM TEKCT.

[lokazarenu AOATOBEYHOCTH PAOOTHI KEJIE300€TOHHOTO AJIEMEHTAa MOXKHO
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MOJIyYNTh W3 YPAaBHEHWH MEXAaHUKU pa3pylIEHUs, 3aJaBUIMCh KPUTHYECKHUMHU
sHadeHussMu Al (1,7) 1 ag (t,7). IIpu 3TOM BO3MOKHO OLIEHUTH mapamerp - BpeMs (tgc),
32 KOTOPOE€ XapaKTEPUCTUKH TPELIMH CTAHOBATCA KPUTHUECKUMU. bim3koe pereHue
MO>KHO MOJYYUTh U JUIsl HUKJIMYECKOTO IEUCTBUS HAIPY3KU.

ToYHBII IPOTHO3 CPOKA CIYXKObI CTPOUTENBHBIX KOHCTPYKIIMI HAMIPSAMYIO CBS3aH
C KOJIMYECTBEHHBIM AHAIM30M IMPOLIECCA PA3PYLICHHS, YYWUTHIBAIOUIETO BKJIAJ]
HECKOJIBKUX (DaKTOPOB: TEXHOJOTHMUECKUX, KOHCTPYKTHUBHBIX M AIKCIUTyaTAllMOHHBIX.
OnpeneneHbl HECKOJIBKO OCHOBHBIX MPUHLMIIOB, YCTaHABJIMBAIOIMIMX MEXaHU3MBI
paspyuieHus: OETOHHBIX U KEJIe300€TOHHBIX JIEMEHTOB [5]:

1. Bce nedexTsl CTpYKTYpbl KOHCTPYKIIMOHHOTO O€TOHA — IMYCTOThI, pAKOBUHBI,
KamWJUISIPhl U IPYTHe HECOBEPILEHCTBA, pACCMATPUBAIOTCS KaK TPEIIMHbI, UMEIOIINE,
KaK MUHUMYM, OJIHY BEPILHHY.

2. I3mMeHeHne (U3MKO-MEXaHWMYECKUX TOCTOSHHBIX OETOHAa W apMarypbl BO
BpEMSl SKCIUTyaTalliu SIBISIETCS OCHOBHOM MPUYUHON pa3pyIlIEHUs: CUIIOBbIE (haKTOPbI
He Bcerja onpenenstone. CUuTaeTcs, YTo IPEUMYIECTBEHHO 00jiee 00bEKTUBHBIMU
ABJIIETCS. BPEMEHHOW KpUTEpU W  BPEMEHHAs  3aBUCUMOCTb  MCYEpIIAHUS
HHEPreTUYECKOro pecypca CTPYKTyp OeroHa u apmaTypbl. Hecymas crnocoOGHOCTB
000U KOHCTPYKIIMM JTOJDKHA OBITh OTPAHUYEHHOW BO BPEMEHHM BEIMYMHOM, TAKKE
3aBHUCSIIAS HAMPsSMYIO OT BpeMEHH Oe30omacHoM 3kcruryaranmu [6]. B 310 Bpems B
KOHCTPYKLIMA  HENPEPBIBHO NPOXOAAT IPOLECCHl, BEAyIME K HapYLICHHIO
CIUIOIIHOCTH KOHCTPYKLMH, Pa3BUBAIOTCI MUKPOTPEIIUHBIL. [10sSBIsETCS BO3MOKHOCTD
OIpEAENIUTh BpEMs 10 HACTYIUICHUS pa3pylleHus] KOHCTpyKuuu. Ecnu paccMaTpuBarth
KPUTEPUHU TPOYHOCTH KOHCTPYKLIMHM HENOCPEACTBEHHO BO BpPEMs €€ HKCIUTyaTallluu
MO/ JCHCTBUEM HArpy30K — YYHUTBIBAETCS TOJBKO MCXOAHOE M Ppa3pyLIEHHOE
cocrosiHue. [[nsi yCTaHOBJIEHUSI LENOCTHOW KAPTUHBI Pa3pylIeHHs] 3JEMEHTa 3TOro
HEJO0CTAaTOYHO, T.K. Pa3BUTHE TPEIIMHBI MPOUCXOJUT BO BPEMEHU U TpPH HArpysKe,
MEHBIIIE MAKCUMaIbHOM.

3. Hapacranne mnpounoctu OeToHa B pe3yjibTaTe THIpAaTAlldiM IIEMEHTa
BTOPOCTENIEHHO, YTO JI0KAa3aHO Ha MpakTuKe. B Hayame TBeplaeHUs OETOHA €ro
TPEUIMHOCTOMKOCTh PACTET, HO B OMNPENEICHHbI MOMEHT, B BEpIIMHAX TPEUIUH, B
U3bSHAX CTPYKTYpbl O€TOHA OT CWJIOBBIX BO3JCMCTBHI MHTEHCUBHOCTH HANPSKEHHIMA
JOXOAUT JI0 KPUTHYECKMX 3HadeHuid. Toraa mapaMerpel TPEHIMHOCTOMKOCTH
MTOCTENEHHO CHM>KAKOTCSI.

4. HanpsixeHHO-1e(hOPMUPOBAHHOE COCTOSTHUE KaXkI0H OTJEIbHON KOHCTPYKIIUU
3aBUCUT OT: pa3MEpOB U KOJIWYECTBA A€()EKTOB M TMOBPEKICHUI B CTPYKTYPE;
TEeMIEepaTypPHO-BIAKHOCTHBIX YCIIOBHH; CHJIOBBIX BO3ACHUCTBUM H jaedopmarnuii;
KOPpO31HU MaTepuraia B JJIEMEHTE KOHCTPYKLUU.

5. Pacuer Hecymeit crmocOOHOCTH M JOJATOBEYHOCTH KEJI€300€TOHAa OCHOBAH Ha
IIPOTHO3UPOBAHUYU HAKOIUIEHUS, PACKPBITHS, TIYOMHBI W JUIMHBI TEMIEPaTypPHBIX,
KOPPO3HOHHBIX U CHJIOBBIX TPEILMH B CTPYKTypax OeToHa U apMartypsl [S].

[Ipu ompeneneHuu cpoka CIIy>kKObl OETOHOB OOJBIIOE BIMSHUE OKAa3bIBAIOT
BCEBO3MOXKHbIE (DAKTOphI, HAuMHAs OT COCTaBa OETOHA, 3aKaHYMBas CPOKAMU MU
YCIIOBUSIMU TBepJieHUs. BbIOOp MeTola KOJMYECTBEHHOM OIEHKHM IMPOMCXOJUT
CJIETYIOIIUM 00pa3oMm.

Paccmotpum oaHy u3 (opmyll, ONpenenisitolyx J0ITOBEYHOCTh KOHCTPYKIIWU,
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koropas 3anmcana B.J. IlleBueHko B ciienyromem BHUE:
-1
— . 2..2 (n—2)}/n
T=2-[A(n—2)c%y2(N/A,) o] (1)

rze: N, Ny, A, Ag — pu3nyeckre KOHCTaHThI OETOHA; O - MPUIIOKEHHOE HATIPSHKEHUE; ¥ —

(GyHKITUS, KOTOPasi ONpeIENsieTCs B 3aBUCHMOCTH OT ()OPMBI B pa3Mepa TPEIIUHEI,
YYUTHIBAIOIIAS pa3Mep UCTIBITHIBAEMOTO 00pasiia M CXeMY UCTIBITaHUS.

Kak BumHO W3 mpenaraeMoi 3aBUCHMOCTH BpEMsl 1O MOMEHTA Pa3pyLICHUS
KOHCTPYKIIUUA OTpEAENseTCsS B OOJIBIION CTeNneHH (PU3NIECKUMH TMOCTOSHHBIMHU
MaTepuasa U BHEITHUMU HANPSHKEHUSIMU.

MOXHO OTMETUTh, YTO CYILIECTBYIOIIME METOJbl MOIYYeHUsS (HU3HMUECKUX
KOHCTaHT OeTOHa (HampuMep aKyCTUYECKHUE METO/IbI, a TAaKKe MEXaHUYECKUE METOIbI
MEXaHWKHU Pa3pyIICHHsI) Tal0T BO3MOXKHOCTh OIEHUTH Pa3BUTHE JACPEKTOB B OCTOHE,
OJTHAKO TPEOYIOT 3HAUMTENBHBIX 3aTpaT BPEMEHH M CPEJICTB Ha 00O0pYyIOBaHUE,
WCIIBITaTEIbHBIC MAIIIMHBI, JOPOTOCTOSIICH anmapaTrypbl TUIIA JaTYUKOB CIICKCHHS 3a
pasBUTHEM TpemuH. Takke TpPH WCIMOJb30BAaHUM AaKyCTUYECKOW ammapaTypbl
HEO0OXOIMMO YCTPAHUTH BIHMSIHUS BHEIIHUX (PAKTOPOB, IIOMEX.

PaccMoTpuM  cmoco0  ompenenieHHs  XapaKTePUCTHK  TPEIIMHOCTOMKOCTH
KOHCTPYKIIUN W3 OETOHA U KeNe300€TOHa, 3aKTF0YAIOIIUNCS B UCIIBITAHUHA 00Pa3IoB.
[Ipy >TOM CKOpPOCTH HArpyXEHHUS SJIEMEHTOB MOXKET OBbITh Pa3IMYHON. 3HAYCHHUS
Kputudeckoro koddduimenta wuHTeHcuBHOCTH HanpsokeHudt (KKMH) u n  (mpu
OOJIBIIMX CKOPOCTSAX HATrPy>KEHUs), KOTOPBIC MOJIYYAIOTCS B PE3yIbTaTe MPOBEIACHHS
DKCIIEPUMEHTA TOXICCTBEHHBI TEM, KOTOPBIC OIPEACISAIOTCS METOAaMH MEXaHHKH
paspyuenus [5].

T=200%-n—2)1-A1-Y 2.0 "-Kf™-C*7, (2)

I'ZI€ G, — paspylIaroniee HaIpsHKEHUE, IIOYyYEHOE IPU UCIIBITAHUU IIPU OTCYTCTBUH B
noapactanus Tpeus; C- MOCTOSHHAS.

B pesynbprare npoBeneHuss MHOroYMcleHHbIX ucnbiTanuii B.M. IlleBuenko [5]
ompenenuyl 3HayeHus N, Y4YuThiBas 3aBUCHUMOCTH COCTaBa WU Buja OeroHOB. B
pe3ynbTare Oblila OJy4YeHa KOPPEALMOHHAs 3aBUCUMOCTh MEXKIY KoddpuimeHTom
JIMHAMHYECKOTO yNpodHeHHs K, (OTHOIIEHHE MaKCUMaJbHOM HPOYHOCTH Ry |
ONPENENIIEMOM TPH BBICOKMX CKOPOCTSAX, K IIPOYHOCTH IIOJIYYEHHOUW IIPU
CTaHAAPTHOM CKOPOCTH Harpy>KeHHs1) U OKa3aTeIeM TPEIUHOCTOUKOCTH N.

Ha ocHOBe y»e€ MOJIy4eHHBIX TapaMETPOB TPEILIMHOCTOMKOCTH ObLI UCIIOJIb30BaH
Apyroil MeToj pelIeHusl 3aJauyd JojroBedHocTH OetoHa. B ocHoBe meroma C.A.
Tompauesa [7] monokeHa TUNOTE3a O CTPYKTYPHO KAMMIUIIPHO - MOPOBBIX Ae(PEKTax.
OTH Ae(EeKThl aBTOP CUNTAET MUKPOTPEIIMHAMH C BEpPIIIMHAMH, B KOTOPBIX CO3IAI0TCS

MMPCACIbHBIC HAIIPSXKCHUSA B PE3YJIbTATC U3MCHAIOIUXCS BHCIITHHUX BOS)IeﬁCTBHﬁ.
1

— er _ Ny .| pTW _ prTw|
T=2(K; K;') |Kr,w K s ’ 3)
rae KY- KUH npu npwioxennn cunoBoit Harpysku, K[y - KWH, yuursiBaromuit
BO3/ICHCTBHE TEMIIEPATyphl W BJIAKHOCTH B 3UMHHH mepuox roma, K/a'- KUH,

YYHUTBIBAIOLIUI BO3AEHCTBUE TEMIIEPATYPHI U BIAKHOCTU B JIETHUHN TIEPUOLL.
B momemsasx C.A.TompaueBa HCHONB3YEeTCS HWHBAPUAHTHBIE SHEPrETUYECKUE
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xapakrepuctuku Gj u K¢, a cam MeToj pa3paboTaH MPUMEHHUTENBHO K KJIACCHUECKOM
TEOpUH CTapeHusi OeToHa.
DOHeprus pa3pyllieHus B IPOLIECCE Pa3BUTHUS TPEUIUH MOAUYHUHSAETCS 3aKOHY

D(t) = K2 (1) - Ex ()74, (4)
rne K. - KKIH penakcupyer Bo Bpemeru [8]:
Kre = -::r;g K. (1) - [Ey (£)/Ep (T) + 2E, (8) - C° (t,T)]7/2. )

W3 nocnenHeit 3aBUCUMOCTH TOYYaeTCsl MPOJAOJDKUTETLHOCTh 0€30MacHON
DKCIUTyaTalluu B CyTKax:

logt =K, .(t) -logT- K;.* (1) - [1 +E, -C(c0,28)-(1— e—}r{t—‘zs]]

1/2

(6)
IIpp  nIUTENIBHOM HArpy)K€HHH CKOPOCTb POCTAa TPEUIMHBI B KOHCTPYKLUHU
MO>KHO BBIPA3UTh B BUJIC

_ dlerg(t) _ 172 my-C(o0,7) Ep (t)Ep(7) (1-v*)
ere g4 Kie (D) 24RE, (t)[2Ep (x) —Bp (£)-(1—v2]" (7)

YyuuteiBas (5) mMpuHa PacKpBITHS TPEIIMHBI B OETOHOM JJIEMEHTE B KaXKIIbId
MOMEHT BPEMEHH ONpeesieTCs Kak

e (t, 1) =al . (0)-[1+ Ey(7) - C(¢, 1], (8)
AHAJIOTUYHO JUTS KeJIe300€TOHHOTO JIEMEHTOB:
al..(t,7) = a2 (0)- [1+ E, (1) - C"(t,7)], 9)

rae al.. (1) u all.(T) - HauaabHbIe 3HAYEHHS IUPHHBI PACKPHIBAIOIIEHCS TPEIHHbI

JUTs1 OETOHHOM U JKeJIe300€ TOHHON KOHCTPYKITUH.
B mpouecce HarpyxeHusi UKINYECKON HArpy3KOM NMpH HCIBITAHHUH O€TOHHOTO
oOpa3ia yBeJIMYeHUE JUIMHBI TPEIIMHBI IPEIaraeTcsl CYUTATh CIEAYIOMUM 00pa3oM

[8]:

2 z 2 _ 2
Algye - 2. Kimax—Kim,in +1 Kz —Kim.ax (10)
AN F K2 N e ’
£ C c o Shmin

Ha ocnoe nosyyennoi FO.B. 3aiinieBbiM [8] monenu pas3Butus tpemuH, KA.
[TupanoeiM u C.H. JIeoHoBuueM [5] ObUTH TIPEATIOKEHBI CACAYIOMINUE aJITOPUTMBI:

- s moabopa cocTaBa IO 3aJaHHBIM TapamMeTpaM BHEIIHWX HEraTUBHBIX
BO3JICUCTBUII W  CBOWCTBAM KOMIIOHEHTOB KOHCTPYKIIMOHHOTO O€TOHa €ero
TEXHOJIOTHYECKUM XapaKTEPUCTUKAM U IIapamMeTpaM 3allUThl OT KOPPO3HUH;

- JUI1 YCTaHOBJIEHUS OCTATOYHOTO pecypca OeToHAa B KOHCTPYKIIMW MPU 3aJaHHBIX
cocTaBax, W MO oO0pa3laMm, I[OJYYCHHBIM IIyTeM BBIPYOKH JJIEMEHTOB U3
AKCIUTYaTHPYEMBIX KOHCTPYKIIUH.

3aki04eHne ¥ BbIBO/bI.

JInst  OLlEHKH  JOJITOBEYHOCTH KOHCTPYKIIMM  HEOOXOJMMO  aJalTHPOBaTh
pa3paboTaHHbIC MOJIEIN K KOHKPETHON KOHCTPYKIIMU U YCJIOBHUSIM €€ IKCILTyaTalluH.
JIist  OLEHKH JIOJITOBEYHOCTU OCTOHHBIX M KeJIe300€TOHHBIX  KOHCTPYKIIUH
HEOOXOAUMBI MPOCTHIE CIMOCOOBI M YCTPOWMCTBA JJISl MOJYYEHUs] SHEPreTUUECKUX U
CUJIOBBIX XapaKTEPUCTUK OETOHA Ha AKCILTyaTHPYEMBIX KOHCTPYKIMAX. B Hacrosiee
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BpeMs Takoro OOOpYyIOBaHMS M METOJUK HE cyliecTByeT. HeoOxoaum enuHbId
oO1eu3nYecKuil MOIX0/ K OIEHKE JO0JITOBEYHOCTH OETOHHBIX M >KeJIe300€TOHHBIX
KOHCTPYKIIUH.
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Abstract. The article describes the main approaches to the assessment of durability of concrete
and reinforced concrete from the point of view of fracture mechanics. Presents the main factors
influencing the durability of concrete. Presents the basic dependence. The analysis of existing
dependencies has shown that their use requires the identification of a number of strength and
deformation characteristics of concrete, and additionally energy parameters of fracture toughness.
Based on the analysis of existing approaches to evaluating durability we came to the conclusion that
is not currently developed methods and equipment that ensure the effective application of the
available theoretical methods for assessing the durability of concrete. It is necessary to develop more
simple methods to obtain the characteristics of concrete on existing objects. It is necessary to simplify
the methods of assessing the durability of structures.

Key words: characterization, durability, strength, mechanics fracture, methods.
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DETERMINATION OF THE INTERACTION OF PILES - SHELLS WITH

OPEN BOTTOM END WITH GROUND BASE
OIIPEJEJIEHUE B3AUMOJEVCTBUS CBAM - OBOJIOYEK C OTKPBITBIM

HWXHUM KOHIHOM C 'PYHTOM OCHOBAHUA
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Annomayua. B pabome paccmampuearomcs 3KCnepumMeHmanbHvle UCCIe008anUs U3yYeHue
83AUMOO0CUCMBUsL C8AU-000JIOUKU C OMKPLIMBIM HUNCHUM KOHYOM U 2PYHMOB020 OCHOBAHUS NpU
NO2PYAHCEHUU 0CeBOU BEPIMUKANLHOU HACPY3KOU U 8b10EPSUBAHUS U3 NOYBYL, YCIAHOBIEeHUEe GIUAHUSA
PA3IUYHBIX  (POPM  HUMCHE20 KOHYA C8au HA HANPAHCEHHO-0epopMUposannoe CcoCcmosHue
2PYHMOBO20 OCHOBAHUAL.

Knroueswie cnosa: skcnepumenm, céati — 00607104Ka, 2pyHMO8bLUL TOMOK, 0asleHue cpYHma.

Beryniienue.

DKCIepUMEHTAIbHBIC HCCIICI0BAHUS npeaycMaTpuBalin M3yUYCHHE
B3aMMOJICUCTBUSI CBaM-O0OJIOYKM C OTKPBITHIM HIDKHMM KOHIIOM M TPYHTOBOTO
OCHOBAHHUs NPH MOTPYKEHUU OCEBOM BEPTUKAJIBHOW HAarpy3KOW M BBIIECPTMBAHUSA U3
IPYHTa, YCTAHOBJICHHE BIMSHUS Pa3IUYHBIX (OPM HIIKHETO KOHI[A CBau Ha
HaIpsLKEHHO-1e(POPMUPOBAHHOE COCTOSIHUE TPYHTOBOTO OCHOBAHHMSI.

PesynpraTamMmu  9TUX ~ pabOT  ABJISIOTCS:  TOJyYEHHE  3aBUCHUMOCTEH
CONPOTHUBJICHUSI TPYHTAa TIOTPYKEHUIO U BBIJIEPIUBAHUIO CBau-000JIOYKH OT
BEJIMYUHBl OCEBOM Harpy3kH, OIpeJeieHne 3aKOHOMEpPHOCTEH pachpeaeieHus
OOKOBOTO JIaBJICHUS TPYHTa IO HAPYXHOHW W BHYTPEHHEH MOBEPXHOCTSIM CBau-
000JI0YKH ¥ COTMPOTHUBJICHUS TPYHTA IO €€ MOJIOIIBE, a TAKKE YCTAHOBIICHUE BHICOTHI
MOIbeMa IPYHTA B MOJIOCTH 000JI0YKH MPHU TOTPY>KEHUU.

OCHOBHO TEKCT

N3-3a OTCYyTCTBHS HOPMATHUBHBIX JOKYMEHTOB IO pacueTy TpyOuyaThIX CBail C
OTKPBITBIM ~HHUXHUM KOHIIOM, €IMHCTBEHHOM BO3MOKHOCTHIO YCTaHOBJICHUSA
HeCcyIel CIIOCOOHOCTH SBIISETCS CHOCOO CTaTHYECKHUX HCIBITAHUM B TIOJICBBIX
YCIOBHUAX, TPEOYIOUIUX JOPOTOCTOSIIET0 TEXHOJIOTHYECKOro 000pyaoBaHUS,
OCHACTKM M JJIUTEJIBLHOTO BpPEeMEHM HX TpoBeaeHus. OCHOBHBIE TpeOOBaHUS K
MIPOBEICHHUIO CTATUYECKUX M TMHAMHYECKUX HUcTbITaHui nu3nokeHsl B [[OCT 5686-95
[2] u CHull 3.02.01-87 [1]. C yyeToM TpeOOBaHUI 3TUX JOKYMEHTOB MOTYT OBbITh
OTPEICJICHbI COMPOTUBIICHUS CBaH, 10 KOTOPBIM MPOBOJAUTCSI CTATHYECKAsl OIICHKA €€
Hecyllel CIOCOOHOCTH MO TPYHTY. YUWTHIBas aKTyaJbHOCTHb 3aJayd, HCIbITaHA
YCTAHOBKA [IJIi HCCJICIOBAHMUSI B3aWMOJICUCTBUS CBau-000JIOYKH C TpyHTOM. B
OCHOBY YCTAHOBKHM - IIOCTaBJICHa 3ajada CO3/IaHUsl YCTPOMCTBA Il H3yUYCHUS
B3aUMOJICHCTBHUSI CBaM-O0OJIOUYKH C TPYHTOM, OOECTICUMBAIOIIETO BO3MOKHOCTH
pa3feneHusl CuJ  CONPOTUBIICHUS TIOYBBI, JCWCTBYIOIIMX Ha CBal0 TMpHU €€
MOTPY>KEHUU WJIM U3BJICYEHUM W3 TPYHTA OCEBBIMM HArpy3Kamu, Ha COCTaBJISAIOLINE
110 BHYTPEHHEH U HAPY>KHOU OOKOBBIM MOBEPXHOCTSIM M T10 KOJIBIIEBOMY TOPILY HHU3a
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CBaW, a TAK)K€ YCTAHOBIICHUS TI0 TITyOWMHE pacIpeAesICHUs] HOPMAJIBHOTO JaBJICHUS U
CWJI TPEHUS 0 HapYKHOU OOKOBOI MOBEPXHOCTH CBAaU-O00JIOUKH.

DKCIEpUMEHTaIbHAsA YCTAHOBKA BKJIIOYACT: TPYHTOBBIM JIOTOK; MOJENb CBau-
000JI0YKH CHEIUaTbHOW KOHCTPYKIIMM;, MOJENb TpyOuaToil cBau nJisi HU3y4YEHUS
KMHEMATHKN TECYAHOTO OCHOBAHMS; YCTPOMCTBO [JISI CO3JAHUSI OCEBOWM HArpy3Ku
IIPU TOTPYKEHHWH MOJENH B TPYHT M €€ BBIICPIrMBAHUM; W3MEpPUTEIIbHAS U
perucTpUpyronas anmnaparypa; METoaMKa MPOBEICHUS UCIIBITAHU.

['pyHTOBBII JTOTOK UMEET pa3Mepsl: BbicoTa - 115 cm, mmpuna - 75 cM, JvHa -
80 cM. BOKOBBIE CTEHKH JIOTKA BBIMOJHEHBl W3 JIMCTOB IMOJMPOBAHHOIO CTEKJIa
TOJNIIMHON 15 MM, ommparoumecs Ha €ro METAUIMYECKUN KapKac. 3a/Hssl CTEHKa
pa30opHasi M COCTOMT U3 OTHENBHBIX JOCOK ToiammHod 40 MM, KOTOphIE
YCTAHABIIMBAKOTCA 10 KOHLUAM B MPEAYCMOTPEHHbIE Halpasisomme. Takas
KOHCTPYKLUSL ITO3BOJISIET JIETKO OIIOPOXKHATH JIOTOK OT IECKAa M OMPEHENATH YIoJl
€CTECTBEHHOTO OTKOCAa, KOTOPBIA, KaK H3BECTHO, IJII CYXOro IE€CKa pPaBEH yIIIy
BHYTPEHHETO TPEHUSI.

Ilepennsis cTeHKa JIOTKA BBINOJHEHA B BHJE JKECTKOM METATIMYECKOW IUIUTHI,
KOTOpAsi 3aKPEIIEHA CBEPXY € JIByX CTOPOH HEMOABH>KHBIMU IIAPHUPHBIMU OMOPAMH.
ITo ocu muTHI HA pacCTOSHUU 12 CM OT JIHA JIOTKA YCTAHOBJIEHA TPEThS MOJBHKHAS
HIapHUPHAs OMOpa, 3aKPEMJIEHHAs )KECTKO BTOPBIM KOHIIOM K Kapkacy JioTka. [lnura
BBIMOJIHSET, KPOME TOT0, POJIb KECTKOW MOAMOPHON CTEHKHU JISI MOJYYEHHUS S0P
JaBJICHUA ITPYHTA Ha CTEHKY. [10 ee ocu B IpelyCMOTPEHHBIE THE3/1a BMOHTUPOBAHBI
JATYUKU JTABJIEHUs C maroM 15 cm no BeicoTe. KOHCTpyKIust 1aTYuKoB pa3padoTaHa
Ha kadeape MPIIBIITaTE OHMY.

JIns u3ydeHuss KHHEMAaTUKU NIEPEMEIICHUS YaCTULl IIECKA IIPU MOTPYKECHUU WU
M3BJICUCHUHM W3 TPYHTa MOJIETM Ha OOKOBOM CTEHKE JIOTKAa HaHECeHa KpacKoM
TOHKHAMHU JIMHUSIMU CETKA C TYEUKaMH SX5 CM.

Ha pucynke 1 npuBeaeHn oO1iuii BUg U cxema 3KCIepUMEHTAILHON YCTaHOBKH.

Puc. 1. O01mmii BUI IKCIEPUMEHTAJIbHON YCTAHOBKH /151 UCIIBITAHUS CBa -
000/104€eK M KECTKUX IITAMIIOB.
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B skcriepuMeHTanbHBIX HCCIEIOBAHUSX B Kauye€CTBE TPYHTOBOTO OCHOBAHMS
UCIIOJIb30BAJICSI MEJKO3EPHUCTHIN KBApLEBbI NECOK C YIJIOM BHYTPEHHErO TPEHHUS
¢=33°, yAeabpHOU Maccoi vy,~26,5 KH/MS, 00beMHOM Maccolt V,=15,5 kH/M.

MeTroanuecKkue OMbITh [0 U3YYEHUIO BIUSHUS TPEHHSI OOKOBBIX CTEHOK JIOTKA,
nposeaeHubie IIL.U. SxoneBbiM, M.H. Baprunemm, A.N. Ilaceynukom wu 1p.,
MOKa3ajyd, 4YTO TOPMO3SLIEE JIEUCTBUE CTEHOK  CKa3bIBAETCA TOJBKO B
HETOCPEJICTBEHHOM UX OJIM30CTH. DTO MO3BOJISIET YTBEPKJIaTh, YTO B CPEHEN YacCTH
JIOTKA BIUSTHUE OOKOBBIX CTEHOK Ha MOJIEh HE OyAEeT CKa3hIBAThCS.

UcnbiTanus MOJEIHA CBaM-000JIOUKH MPOBOJIUJIUCH B TaKOM1
MOCJIEA0BATEIbHOCTH.

JloToK 3amonHsICAs MECKOM A0 YpPOBHS MOJONIBBI Moaenau. Mojenb cBau-
000I0YKM B COOpaHHOM BHJEC YCTAHABIMBACTCS Ha TIECYAHYIO TMOYIIKY
BEPTHUKAJILHO, CTPOTO MOJ 3arpy304YHbIM YCTPOMCTBOM. BpeMeHHO 3akperusiercs ee
nosoxxenue. OTchInaeTcs MecoK B JIOTOK JI0 YPOBHS Ha 5 CM HIDKE BEPXHEro TOpIa
MOJIEJIA, JO 3TOTO YPOBHS 3aMOJIHSAETCS TMECKOM IIOJOCTh CEPACYHUKA MOMICIH.
Bpemennoe 3akperieHne yOMpaeTcsi, YCTaHABIMBACTCS 3arpy304HOE€ YCTPOICTBO,
M3MEpUTENIbHAsT W perucTpupymromas anmnapatypa. lloakiouaroTcs MaTYUKUA K
PETUCTPUPYIOIIEH amnmapaTypbl, IPOBOAUTCS UX MTPOBEPKA U OaTaHCUPOBKA.

Ilepen HauamoOM ONBITOB COEAMHUTENBHBINA OONT yanseTCsl, CEPACUHHUK OTAEICH
OT KOpIyca, Harpy304YHbIN JUCK COEAMHEH OOJITAMU C KOPITYCOM U MOYET COBMECTHO
C HHAM II€peMelaTbCsl BEPTUKAIBHO MOJA JEeUCTBUEM oceBoM Harpysku. [locie
MPOBEPKH  pabOTOCIIOCOOHOCTH  YCTPOMCTB M ammaparypbl MNPHUCTYMAIOT K
BBITIOJTHEHUIO UCTIBITAHUNA MOJIEIIH.

B 9SKCIEpUMEHTAIBHBIX  HUCCICAOBAHUAX  HUCIIOIB30BANIACH  CIIEYIOLIAS
amnaparypa:

- WHJWUKATOpbl 4yacoBoro tumna c¢ ueHod aenenus 0,01 mm mina usmepeHus
MEPEMEICHUI y3II0B MOJIEIIH;

- KOHTaKTHBIC JATUYUKU JABJICHHUS TPyHTa Ha OOKOBYIO MOBEPXHOCTh KOpITyca
MOJIEJIH CBaH-000JI0YKH;

- TEH30PE3UCTOPHBIC NAaTUMKHU JJIs U3MEpPEHUs] mporuda CTEHKHU CEpACUHMKA
MOJIEIM TIPU OMNPEJCICHUM HOPMAJILHOTO JIaBJICHUSI TPYHTA U PaACTATUBAIOIIUX
YCUJIUN B IUJIOCKHUX CEprax JJisi OLECHKU TPEHUSI TPyHTAa O OOKOBYIO IMOBEPXHOCTH
3BEHBEB KOPITyCa MOJICIIH.

DJIEKTpUYECKasi TEH30METPUYECKAash CXE€Ma BKJIOYalach B TOJIYMOCT C
aBTOMATUYECKON KOMIIEHCAIlMeN TeMIiepaTypHbIX AehopMaliuii.

ITokazaHusi NaT4YMKOB NaBJIECHUSI TPYHTA, PACTATMBAIOIINX YCHIMM B IJIOCKUX
ceprax M Tporudax CTEHKU KOHCTPYKIMU (PUKCUPOBAIUCH C  MOMOUIBIO
u3meputenbHoit cucremsl CUUT - 3.

B ombrtax nns co3maHus BAABIMBAIOLIEH OCEBOM HAarpy3KM Ha MOJENb CBau
MPUMEHSIOCh ~ PBIYAXKHOE  YCTPOMCTBO,  CHEIUAIbHO  HW3TOTOBIEHHOE U3
npodrmpyromieit ctanu kBajapaTtHoro ceueHus 40x40 MM, TONIIIUHON CTEHKHA 3 MM H
obmiet amuuoit 1625 mm. [l co3gaHus HEOOXOAMMOW JKECTKOCTH K pblUary
nmpuBapuBaiach (epmMa ¢ mpyTKOBOM cramu. Ha KoOHIIaX peiuara MIApHUPHO
3aKpeIUISIMCh OABECKU ISl TUPh HarpykeHust. [lojiBecka Ha KOHCOJIA CITYXUJia ISt
ypaBHOBEIIMBAaHUS pbluaxHOU cuctembl. Ha pacctositnun 325 MM OT KOHCOJBHOIO
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KOHI[a K pblYary TMPUBAPUBAIICA INIAPHUP, K KOTOPOMY KpEMHWJIach OIopa,
npUBapeHHass K KOpmycy JoTka. llneun phlYa)kHOrO YCTpOWCTBAa COCTABUIIM:
paccTosiHUE OT ILIApHHpaA 0 ILIEHTpa cBau 355 MM, a OT IIApHUpA K TPY30BOM
noaBecku - 1410 mm. Takum oOpa3om, OTHOIIIEHHUE TIJIeY COCTaBUIIO - 4.

BriepruBaroniuii MeXaHu3M MPeCTaBIsLIT OO0 HEBMKUMOE KOJIECO, KOTOPOE
HIAPHUPHO C TMOMONIBIO KPOHIITEHHOB B OINPEIAEICHHOM MECTE MPHUKPEIJIEHO K
MOTOJKY Jaboparopuu. [l 3TOr0 HKCHONB30BAJOCh BEJIOCHIIEIHOE KOJECO
auametpoM 60 cM 0e3 muHbL. ['py30BOil CTANBHON TPOC TUAMETPOM 3 MM 3aBOJIUIICS
gepe3 KOJIeCO MO KeNoOKy 000/1a, OJHUM KOHIIOM KpEMujcs K TOJIOBE MOJEIH
BBIJIEPTUBAEMON CBaM, a BTOPHIM - K TPy30BOM mojBecke. Takum oOpazom, rpy3
MPUKJIAABIBACTCS Ha TOJBECKY, OTBEYaJl BBIJCPTHBAET HArpy3ke. DTO YIPOIIAIO
KOHTPOJIb BBIJICPTUBAEMON CHUJIBI.

3akJ/il0ueHue u BHIBO/bI.

[TpoBeneHBI MpeaBapUTEIHHBIC METOIOJOTMYCCKHUE UCTIBITAHUS TPEII0KESHHON
MOJICITA CBan-000JI0YKH TIOKA3aJii €€ BHICOKYIO TOYHOCTh, MHOTO(Q)YHKIIMOHATBLHOCTH
U TIPOU3BOIUTEIBHOCTh. [Ipe/okeHHass MoOJeTb CBau-000JOYKHA IIO3BOJISET
MCCJIEIOBATh B3aMMOJICHCTBHE TOYBHI HAa BHEIIHIOK MOBEPXHOCTH CBAM-00OJIOYKH,
CONPOTUBJICHUE TPYHTA C 000JIOYKON OTACIBHO: ONPEEIATh HOPMAIBHOE JIaBICHUE
IPyHTa Ha BHEIIHIOIO TOBEPXHOCTh CBaHW-000JOYKH, COINPOTHBICHHE IIOYBHI I1O
BHCIITHEH M BHYTPECHHEHW OOKOBBIX MOBEPXHOCTSAX OOOJOUYKH W HIDKHEM €€ TOpIia, a
TaK)K€ YCTAaHABIIMBATh PACIIPECIICHUE 1O BBHICOTE OOOJIOYKM U HIDKHEM €€ TOopIia, a
TaK)K€ YCTaHABJIUBATh PACHpPEJICTICHUE 110 BHICOTE 000JO0UYKH HOPMAJILHOTO JIaBJICHUS
TPyHTa ¥ €ro COMNPOTUBIEHHWE IO HAPYKHOM TIMOBEPXHOCTH CBaM-O0O0JIOUKH.
Pe3ynbraThl MCHIBITAHUNA Ha TaKOW MOJENM IMO3BOJISIOT 0o0Jiee IOJHO OIICHUTH
COBMECTHYIO pPabOTy cBau-o0OJIOYKM W KOHTAaKTHPYIOUIETO C HEW TpyHTa, H
3¢ (PEKTUBHO UCTIOJIB30BATH COBPEMEHHBIE METO/Ibl PacueTa COOPYKEHHM.

Takum 00pa3om, co3aHa SKCIIEPUMEHTANIbHAS yCTaHOBKA, CIICIUANIbHAST MOJICIIb
TpyO4aToli cCBau, MPUMEHsEMas W3MEpHUTENbHAs amnmaparypa W pa3paboTaHa
METOJMKA WCIBITAHUN TO3BOJISAIOT IMONMy4aTh HEOOXOAMMYI0 HWH(GOPMAIHIO O
HECYIIYI0 CIIOCOOHOCTh CBaM-O0OJIOYKH C OTKPBHITHIM HIDKHUM KOHIIOM. B 3TOM m
3aKJTFOYACTCS OTIAMYHE Pa3padOTaHHON IKCIEPUMEHTATHLHOM MOJCIIA CBaU-000J0UKH
OT CYHIIECTBYIOIIHMX, KOTOPHIE TO3BOJSAIOT HM3MEPSATh CYMMApHYIO  CHIY
COTIPOTHUBJICHUS TPYHTOBOTO OCHOBAHHSI.

OnucanHas ycTaHOBKA MOKa3zana ce0s paboToCcrocoOHOM.
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Abstract. The paper deals with experimental studies of the interaction of the pile shell with
the open lower end and the soil base during the immersion of the axial vertical load and pulling out
of the soil, establishing the influence of various forms of the lower end of the pile on the stress-
strain state of the soil base.

Key words: experiment, piles - casing, soil tray, soil pressure.
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VIIK 72.01
CITY PLANNING FEATURES OF THE MOVEMENT STRUCTURE

FORMATION IN THE MODERN CITY
I'PAAJOCTPOUTEJBHBIE OCOBEHHOCTU ®OPMUPOBAHUSA
CTPYKTYPBI IBUKEHUA COBPEMEHHOI'O 'OPOJA
Martyshova L. S./ Maprumosa JI. C.
PhD on Architecture/kanouoam apximexmypu
O. M. Beketov National University of Urban Economy in Kharkiv.
Kharkiv, Marshal Bazhanov str,17, 61002
Xapxiscokutl HayioHanbHUL YHIBEpcumem micbkoeo 2ocnooapcmea imeni O. M. bexemoasa,
Xapxis, yn.Mapwana basxcanosa, 17, 61002

Abstract. The paper deals with topical issues related to the structure of the modern city
movement and aspects that ensure the improvement of the functioning of the city structure, as well
as the harmonization of the general concept of the development of a modern urban planning
structure. The most urgent are the issues of environmental friendliness and accessibility of the city's
urban structure in a mega-city with growing needs and scales, as well as everyday new types of
vehicles that need to occupy their place in the transport structure of a modern city.

Key words: urban structure, transport structure, cycling, accessibility and adaptation of the
urban environment.

Introduction.

Humanity today is increasingly turning to its origins, trying to regain lost
naturalness, disengagement and environmental friendliness. Today, the major cities
of the world, megacities, especially those that have a rich historical, compositional
and landscape-architectural basis of the town-planning structure, are faced with the
problem of its preservation under the conditions of steady growth and development of
the city, and therefore its transport structure. The problem is aggravated by the need
for accessibility and adaptability of urban planning structures for all groups of the
population.

Large cities have complex transport infrastructure, including separate
subsystems, usually of several external transport types (railway, sea, river,
automobile, air), interacting with internal (urban public and individual) transport in
organizing mass passenger and freight traffic. Individual transport today is a growing
stream of not only auto and motorcycle and electric transport, but also a variety of
alternative (portable) modern types of vehicles, ranging from bicycles, scooters and
skates, to hoverboards or gyroboards and different types of mono-wheels.

The main text.

Since its inception, the transport structure of the city has constantly undergone
changes due to the gradual increase in passenger and cargo traffic, as well as
developing modes of transport. The situation was aggravated with the advent of road
transport, and the period of industrial development of cities changed it altogether.
The structure of rail transport began to develop actively, a subway appeared, filling
the underground space of the city with traffic, and after a while - the monorail
“conquered” the above-ground space, revealing the third vertical level of the city’s
transport system.
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Three-level, and sometimes, four-level (air transport, by the way, also actively
developed, occupying another vertical “tier") structure captured the minds of futurists
around the world, showing to humanity unbelievable for its time transport and space-
planning structures. The modern city, which is rapidly developing today, actively
develops and uses these once inconceivable ideas.

Today, the most pressing are the issues of environmental friendliness and
availability of the structure of the city in a megacity with growing needs and scale, as
well as emerging every day new types of vehicles that need to take their own place in
the transport structure of the modern city.

From century to century, city planners worked to improve the conditions of the
city’s transport structure and harmonize urban space, seeking to reduce structural
planning differences between transport and the urban environment, protecting natural
resources and saving energy and financial resources.

Particularly interesting is the town-planning aspect of the structure of
underground and above-ground transport lines, not only in its utilitarian meaning
(since it unloads the city’s road network), but also in compositional and architectural-
spatial. These structural lines not only do not duplicate the motorways of the city, but
also enrich its town-planning structure. They not only connect “in another way”
already existing composite nodes and public centers of the city, strengthening their
Importance and improving access, but also create new ones. Simultaneously new
nodes and elements of the structure become the basis of a more extensive and
complex urban structure.

So, for example, the underground transport structure (metro) connects the
existing main composite nodes of the city by the shortest distance due to the fact that
they are laid in the underground space. Above-ground structure (monorail transport) -
in areas that are often “inconvenient” for laying the city’s road network, having an
advantage over the “subway” in the form of wide visibility of the opening views of
the city from an unusual angle on all sides of traffic due to elevation of transport lines
to a certain height.

Along with clear advantages and new rich opportunities for city planners: the
ability to overcome steep slopes, high speed and wide visibility, reduced noise and
speed of construction, the monorail transport has disadvantages: power consumption,
lack of standardization and the potential danger of falling from a height.

In general, one of the most important urban planning tasks of a modern city
today is the improvement of transport accessibility conditions, the unification of
urban space, and the reduction of structural-planning contradictions. Town-planning
structures of large cities have an integrated infrastructure uniting separate
subsystems: compositional, functional, transport, etc. The transport structure,
combining several types of external transport (railway, sea, river, automobile, air),
with urban public and individual transport in the organization of transport, becomes
the main connecting element of the whole structure into a single harmonious whole.

One of the most interesting examples of an affordable, ecological, economical
and widely used vehicle, since its invention in the early 19th century, is a bicycle.
For two centuries, this type of transport was at the peak of popularity and then almost
completely lost it. Today, the bike experiencing another peak of popularity, he has
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become one of the top priority vehicles in Europe and the leading countries of the
world. The bicycle infrastructure is improved annually; decisions are made to
increase bicycle and pedestrian zones instead of highways; bills on comprehensive
support for cycling are lobbied at the state level. Copenhagen, Bogota, Montreal,
Portland, Berlin, Paris have been improving the conditions of cycling in the city for
decades, and the famous Amsterdam has more than half a century proudly bears the
title of the “bicycle capital of Europe”.

A city convenient for cyclists is a comfortable city for all people, because it is
primarily a barrier-free city. Convenient for the elderly, parents with children, people
in wheelchairs and people who temporarily move on crutches. In addition, convenient
conditions for cyclists to move provide for reducing the speed of vehicles, and thus
increase the overall traffic safety in the city. Thus, the main problem is the adaptation
of the existing, often valuable historical urban environment, not designed for such
use, to new requirements and new opportunities. Transformed urban environment
acquires new qualities, gets a new reading and information content, and most
importantly it becomes more and more comfortable for human life, because in the
end architecture and urban planning is exactly the art of creating space for human
activity.

As for the accessibility and adaptability of the environment today, the issue of
social adaptation for the less mobile groups of the population (LMGP) is being
updated in the world. The category of LMGP includes pregnant women, parents with
wheelchairs, elderly people, and people with disabilities. According to the World
Health Organization, more than one billion people have some form of disability,
which accounts for 15 % of world’s population. Therefore, we will consider in more
detail the socialization of the people with disabilities, because everyone of us can be
included into this group at least once during our lifetime, for example, after trauma,
or during pregnancy, or when we become young parents or elderly retired people.

Not many of us are familiar with the “prose of life” of the people with
disabilities. These people seem not to exist for us, healthy people, until we get any
disability for at least a short time. In this case, to go down the stairs, visit a the store
or use the city transport becomes for us a whole event or insoluble problem. Today,
when Ukraine has adopted European values and standards of development, society is
gradually solving the problems associated with the socialization of people with
disabilities, using a comprehensive approach and involving various groups of
specialists: architects, doctors, sociologists and others.

Thus, since the creation of a harmonious environment is a priority in shaping the
structure of the modern city, the issues of its movement, the creation of conditions for
the use application of new features, as well as the accessibility of all its elements of
the city come to the fore.

Summary and Conclusions.

The article reviewed several topical issues that actualize today a closer look at
the structure of the movement in the modern city. Urban structures of large cities
with an integrated infrastructure that unites individual subsystems into a harmonious
and harmonious urban organism, combines a number of types of transport, the
number and diversity of which becomes the main connecting element of the entire
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structure into a single harmonious whole.

The most urgent are the issues of environmental friendliness and availability of
the structure of the city in a megacity with growing needs and scale, as well as
emerging every day new types of vehicles that need to take their own place in the
transport structure of the modern city. New, modified urban environment acquires
new qualities, new “reading” and information content, and most importantly it
becomes more comfortable for human life, because architecture (urban planning) is
the art of creating space for human activity.

Anomauia. Y pooomi pozensioaromecsa akmyanvHi NUMAHHA NO8'SI3aHi 3 CMPYKMYpPoio pyXy
CYYACHO20 Micma i acnekmu, wo 3abe3neyyoms NoainuenHs QYHKYIOHY8AHHS MICbKOI cmpyKmypu,
a makodic i 2apMOHI3aYilo 3a2ailbHOi KOHYenyii po36umKy cy4acHoi micmo0ydienoi cmpykmypu. Ha
Cb020OHIUHIL OeHb HAUOLIbIU HACYUWHUMU € NUMAHHS eKOJI02IYHOCII Ma OOCMYNHOCIE CIMPYKMYpU
PYXy Mmicma 8 yMo8ax Me2anonicy 3i 3pocmarndumu nompedamu i macumabamu, a maxkoic
BUHUKAIOMb WOOHS 8CE HOBUX 8UAIE MPAHCNOPMHUX 3AC00i8, K NompedyIoms mozo, wobd 3auHAmu
CB0O€E, NesHe micye 8 MPAHCHOPMHIU CIMPYKMYPI CY4ACH020 MICMA.

Knrwouoei cnosa: micmobyoiena cmpykmypa, mpaHcnopmua cmpyKkmypd, 6e10CUneoHull pyx,
docmynuicmo i a0anmayisi MiCbKo2o cepedosuuya.

Article sent: 22.12.2018.
© Martushova Larisa
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Anomauia. Cmamms npucesuena npoonemi 30epedceHus ma i0HOGIEHHA 0epes sIHUX Xpamie
Ha mepumopii I anuyvroeo [1odinna. Jocnioxicyiomscs yepkeu, wo € nam smramu MicmooyoyeanHs
i apximekmypu HAyiOHANLHO20 3HAYEHHS, SKI 3HAXOOSAMbCA V MAAUX MICMax ma 6 ceiax Kpai.
Yepes Opak Kowmie He8eluKi epomMacu He MOXCYMb Nposecmu axosy pecmaspayiro, 0epes'simi
Xpamu nOKpusaomy OAX010, 8A20HKOI0, 3AMYPO8YIONb Ye2now abo apbyroms cmaposuHti o6pycu
8 ACKpABI KONbOPU, YEePKEU SUHYMb, 8MpPaAuaromsv aemMeHmudHull eueiso, 0yx enoxu. Y cmammi
MAKONHC HABOOUMbBCA NPUKAAO, KONU 2pOMA0d Ma CEAWEHUK, pPO3YMIIOYU YIHHICMb CAKPANbHOL
Ccnopyou, 8i0HO8II08ANU iT, MUM CAMUM NPOOOBAHCYBANU iUl «HCUMMILY.

Knruoei cnosa: oepes’sani xpamu, nam’amku apximekmypu, CakpaibHi cnopyou, KyibmypHa
CRaowuHa, 0epIHcasHUll peccmp.

Beryn. CakpanibHa apXiTeKTypa Mae BUCOKY MIpY ICTOPUKO — KYyJbTYPHOI
IIHHOCT1 Ta CIpaBWja 3HAYHUN BIUIMB Ha MepeOir HalloHaJIbHOI 1CTOpPIi, PO3BUTOK
KyJIbTypu Ta MHcTelnTBa. [IUTaHHS OXOpPOHM, BHUKOPUCTAHHS Ta pecTaBpallii
HEPYXOMHX VyHIKaJIbHUX OO0’€KTIB O3Ha4MB 3akoH VYkpainu «lIpo oxopony
KynbTypHOi ciagmuan» (2000 p.). Hait0iabi Bpa3nuBUMHU € AepeB’sTHI XpaMH, aJxKe
pyWHIBHA CHWJIa HECTIPUATIMBUX YMOB [UJII HUX OCOONMMBO BimuyTHa. Came TOMy
npoOsema 00Ky, MIKIyBaHHS MPO JEPeB’siHI CakpaibHI 00’€KTH € HaJA3BUYANHO
BKJIMBOIO Ta aKTyaJIbHOIO.

AHani3 aociaimkens Ta myOjikanii. B ocranniii yac mpoOiema 30epexeHHs,
OXOpOHU Ta pecTaBpallli JepeB’sHOI CaKpalbHOI apXITEKTypU IPUBEPTAE yBary
0aratb0X HAYKOBIIIB, 1X MOCHIJKEHHS CTAJld TEOPETUYHOIO OCHOBOIO JTaHOT POOOTH.
Cepen HHMX Mpaill apXiTEKTOPiB, ICTOPUKIB, Kpae€3HaBIliB Takux sk: Bevz M. [1], ,
Vecherskyi V. [12, 13], Lohvyn H. [4], Mohytych I. [7], Prybieha L. [8, 9], Taras Ya.
[11], Mankovska R. [6] Ta 1H. JIOCHITHUKY BU3HAYMIIM TUIIOJOT14HI, KOHCTPYKTHBHI,
CTHUJILOBI, €CTETHYHI OCOOJIMBOCTI JiepeB’ sHUX criopyA. Benukuit o6ciar pakTUIHOTO
Marepially J03BOJIsI€ TTPOaHaTI3yBaTH apXITEKTYpHY CHAAIIMHY 3 TOTJISALY icTopii Ta
TpaJMIiii yKpPaiHCHKOTO HapoJy, XapaKTepHUX PHUC HAaIiOHAJIBHOTO CTHIIO B
apxiTeKTypi Ta i Miclsl y CBITOBIH cria IIKHI.

Buxkiaang ocHoBHoro wmarepiaay. IlamM’sTku  cakpalibHOi  JIepeB’sTHOT
apXITeKTYypu HECyTh y co0i 1H(opmallito mpo AaBHI TPaguIllii HaApPOIy, € KUBUMH
CBIKaMU CIIOXH, XPaHUTEISIMU TIIMOVMHHUX TpaguIlii YKpPaiHChKOTO
XpaMoOy/ayBaHHS, HAI[lOHAJIBHOI KYJbTYpU. 3a CBOIM apXITEKTypPHO-MHCTELbKUM
pPIBHEM YKpaiHChKE IIEpKOBHE OyIIBHUIITBO € HETIOBTOPHHUM cepejl HaJl0aHb CBITOBOT
KyJIbTYpH, BHPI3HAETHCA PI3ZHOMAHITHICTIO MHUCTEIBKUX 3ac00iB, BUIIYKaHUMH
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dbopMaMu 1epKOBHUX OyJiBeNb. YKpaiHa TpUMae MEPIICTh y CBITI 3@ KIJIBKICTIO
naMm’siITOK CaKpaJIbHOI JIepEB’SIHOI apXITEKTypH, HE 3Ba)KalOUM Ha BEJIMKI BTpaTH
npotsroMm XX ctomiTts [6]. Yac HeBOIaraHHUM 10 TAKOTO HETPUBKOTO MaTepiaiy, K
JIEpeBO, BCE K OKpeMi 3 IUX CHOpyA 30eperjucs A0 HalluX JHIB y CBOIX
aBTCHTUYHUX popmax [3].

PoGoTta 1o BUABICHHIO, JOCHIDKCHHIO, OOJIKY, OXOpPOHI IlaMm’sITOK
MICTOOYlyBaHHS Ta apXiTEKTypH Ta 3aHeceHHs ix 10 JlepkaBHOTO peecTpy
HAI[IOHAJILHOTO KYJIBTYPHOrOo HaAOaHHS MPOAOBXKYyeTbes 1 choromHi. IIpore, Opak
KOINTIB Ha TMAaCMIOPTH3aIli0 i PoOOTH TO BHECEHHIO CIOPYJ A0 JEP’KaBHOTO
peecTpy MNaM'ATOK MICTOOyIyBaHHS Ta apxiTeKTypH HAI[IOHAJIbHOTO 3HAYEHHS
CHOTOJIHI Maike He BEJEThCA. 3ATUIIMIOCh 30BCIM MaJlo 4yacy s BPATYBAHHSA Ta
30epeKEeHHST JCPEB’SIHUX CAKPAIbHUX CHOPYA, Kl € BaXJIMBUMHU 1 I[IHHUMH
CKJIQJIOBUMHU  KyJIbTypHOTO JaHAmadTy OUIBIIOCTI PETioHIB HAmOl KpaiHw.
OcoOmuBUMHM 3 OISy Ha caMOOyTHI MICLEBI Tpaauulii € JAepeB’sHi LEPKBU
TCamumpkoro Iomims ™. IIpoTe, mpoaHani3zyBaBIlIM iX cTaH, 6aurMMo, 10 OUIBIIICTh 13
HUX 3HaXOAAThCS Y HE3aJOBUIBHOMY cTaHl. Maiibke yci JepeB'ssHl Xpamu
BUKOPUCTOBYIOTh SIK KYJIBTOBI CHOPYAH, IpOTE, OUIBIIICTh 13 HUX MOTPEOYIOTh
pPEeMOHTY uM BiAHOBIECHHsA. Ilicims mepegadi xpaMiB y KOPHUCTYBaHHS PeJITIAHHUX
rpoMaJl, JIOJU MOBOJATHCSA 3 HUMHU, SIK 13 BIACHOIO HEPYXOMICTIO. Y TakoMy CTaHi, y
AKOMY BOHHU Iepe0yBalOTh ChOTOAHI, NEPCHEKTUBH 30EpPEKEHHS iX € IIJIKOM
HeMeBHUMH. HaBiTh Ti COpyau, SIKI OXOPOHSIOTHCS 3aKOHOM, MPOTSITOM OCTaHHIX
JIECATUPIY YaCTO MiAaBaINCh HE3aKOHHUM Tepedy0BaM, Mpudy10BaM, He paxoBUM
pEeMOHTaM, BTpayarouu aBTeHTUYHUN BUTIsT [12].

[Tpuknagom HemOanoOro BiAHOIIEHHS IO MaM’SITKU apXiTEKTypH HalllOHAIHHOTO
3HaueHHS € MukonaiBcbka IlepkBa B ceii Buciuka bBopiiiBcbkoro paiiony
TepHominbchkoi obacTi, 30ynoBana y 1763 pori (oxoponnuii Ne 648/1) [13]. Xpam €
XapaKTepHUM TBOPOM IMOJIILCHKOT IIKOJW HapojHOoi apxiTtekTypu. Cnopyna 3
JepeBa, MpoTe, Mi3HINIE J0 HaBU MNpHOYJOBaHMM KaM sHHM OaOWHEIh 3aMiCTh
ABTCHTUYHOTO, SIKMM 30BCIM HE rapMOHIIO€ 3 (POPMOIO XpaMmy Ta MCy€ MOro BUTJISIL.
Bxin y xpam nicis nepeOyaoBu obnaaHanu 300Ky 6abunis. Hasa kBagpaTHoi hopmu
Mae 3IMKHYT€ 3pyOOBE CKIECMIHHS Ha CBITJIOBOMY BOCBMEPHUKY, NEpeXiJl CTiH
3MIMCHEHUI 3a JOMOMOIOI0 IUIOCKMX MAapyciB Ta 3aKIHYYETbCS BOCBMUTPAHHOIO
0aHero, yBIHYAHOIO HEBEJIUMKHUM KYMOJOM 3 XpECTOM. AICHIAa MEHIIUMX PO3MIpIB,
nepexkpuTa KopoOOBUM pyOaHUM ckiemiHHsIM. OnacanHsg Ha QIrypHUX KPOHIITEIHAX
Ha BucoTi 1,5 M. [5, c.47]. Cprorogni mpo Te, IO LIEpKBa 13 JAepeBa MOXKHA JIWIIIE
3JI0raIaTUcs, aJ>ke BUJHO HOTOo JIMIIEe y HUKHIX 3py0ax, yce iHIle MOKpUTe OJIIX0r0.
Kam’ssHuit 6a0uHenb MoOmTyKaTypeHul, nax nogapOoBaHUN y SICKpaBO OJAKUTHHIMA
kouip (puc.l).

Taka x cutyailis 13 JepeB’sTHOIO IIEPKBOIO Moana Borocnosa (oxoponHui Ne
1566/1) 1 m3Binumero (oxopouuuit Ne 1566/2), 36ynosanux y 1775 pori B cemi [Bane-
[Tycte bopuriBcekoro paiony. [TaM’ATHUK € TBOPOM MOAUIBCHKOI IIKOIN HAPOJHOTO

' I'anuyvke Ilodinna — dvactuna Ilominbchkoi YKpaiHW , 37€0iIbIIOr0 BKUBAETHCA CTOCOBHO
TEPHOMIbChKOT YacTUHU 3aximHoro Ilomimns, mo Oyno y ckiaai ABCTpO-YTOpchKOi immepii
(KoponisctBo [Manmunan Ta Bonoaumupii).
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3oauectBa. Y kiHIi XIX cromitts 3po0aeHi npuOyaoBH 10 arncuau 1 6aOuHI, HOBI
OTacaHHs 1 TOKPUTTS BEPXIB.

Puc. 1. MuxosaiBcbka nepkna y ceji Buciuka (¢poto 3 caiity
https://uk.wikipedia.org ).

bynisns, TpuspyOHa, 3 TpbOMa OJJHO3aJIOMHUMH BepxaMmu. Y ci 3pyOu KBajpaTHi
B IUIaHI, pPIBHOBHUCOKI, MEpPEKPUTI 3IMKHYTUMU pyOaHUMHU CKICMIHHSAMU Ha
BochMepukax. CTIHM YETBEPUKIB MEPEXOITh B BOCBMEPHUK 3a JOMOMOIOI0 IIOCKUX
BITpHWJI. 3aJIOMHA KOHCTPYKIIisl BEpXiB, BUSIBICHA 30BHI BUHOCOM JIaXiB, B MIO€IHAHHI 3
OMACaHHSM  CTBOPIOE  OaraToApycHy  AMHAMIYHY  KOMIIO3MUIIIO  CIOPYAH,
BEPTUKAJIHOIO BICCIO SIKOI € HaBa, IO BIAPIZHAETHCS BETUKUMH PO3MIpAMHU 1 O1IbIII
BUCOKMM BepXOM. B 1HTep’epi BHUCOTHO PO3KPUTO MPOCTIP KOKHOTO 00’€eMy.
CboroJiHi epeB’ THUM 3aJIMIIMBCS JIMIIE NEPIINNA ApyC CTiH, BUIIE — Oy B OOIINTA
0JIAX010, SIKa CIIOTBOpHJIIA ITaM SITKY (puc.2).

VY BopiiiBcbKOMY paiioHi € e psifi 1epeB’ THUX LIEPKOB, sIKI BUMAratoTh (haxoBoi
pectaBpaii. Jlo Hux moxHa BinHectu HepkBy Cpsrtoi Texm (XIX ct.?) y cem
['pab6iBui, nepkBy Pizasa Ipecssitoi boropoauni (cepennna XX ct.) y cem 'ymTus,
nepkBy Casitoro Cumeona CtosnauKa (1909 p.) y cemi Jly6iBka, [lepkBy Bo3necinus
lociogaworo (1916 p.) y cemi KpuBue [14]. VYci BOoHM € [ditOYNMH,
BIJIpEMOHTOBaHUMH, TPOTE, MOKPUTI OJIUCKYUOI0 METAIEBOIO OJISXOI0, SIKY MOTPIOHO
3aMIHUTU Ha TOHT U1 TIOBEPHEHHIO XpaMaM aBTEHTUYHOTO BUTIISTY.

VY T'ycaruncbkomy paiioHi TepHONUIbChKOI 007acTi Ha OOJNIKY € 7 JnepeB’sHuX
nepkoB. OAMH 13 JOCHIPKYBAaHUX XpaMiB 3HAXOAUThes y cenmi Bomuis. Jleper’siHa
KOJIMCh IIEpKBa CBATOI AHHM Ta J3BIHMII — 3pa3Kd MOJLIBCHKOI IIKOJIU HApOAHOI
apxiTekTypu, 30ynoBaHi y 1650 pori, € nmam’sTKaMd apXITEKTypU HaIllOHAILHOTO
3HaYEHHS 3 OXOPOHHUMH HOMepamu 1576/1 Ta 1576/2 [13].

Ta e He 3aBagmio rpomal cena y 1990-x pokax oOMypyBaTu Ta NOIUTYKATypUTH
nepkBy. TpuniibHa IIepKBa, HajeXxajla IO CTapOBHHHOTO «XaTHBOTO» THITYy (pHC.3).
[Toxunuii nax 3aJdMIIMBCS BKPUTUM TOHTOM. JI3BIHHIA Yy J0OpOMY CTaHi, MPOTE
nodapOoBaHa y SICKpaBO OJIAKUTHHUM KOJIP.
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Puc. 2. IlepkBa Moana BorocioBa B cei IaHe-HyTe BopumiBcbkoro
paiiony (¢oro i3 caiiTy: https://uk.wikipedia.org )

Puc.3. 'anHo3a4aTieBcbKa ueKBa y ceai Bosmmust I'ycsITHHCBKOTO paiioHy
(doTo i3 caiiTy: https://uk.wikipedia.org )

Takumu >k TOHUIIEHMMH € W 1Hml Xpamu ['ycsatuHcbkoro paitony. Jlo
npukiany: Llepksa Pizna Xpucrosoro (1888 p.) y ceni BepxiBii mae 0OMypoBaHuit
Ta TOMITYKaTypeHUN HUXKHIA spycC, OMacaHHs Ta Jaxu oOOuTi Onsxoro. Y cedni
Maiinan IlepkBa IlpecBsitoi Tpiiiui (1913 p.) ta nepksa Ilokposu Ilpecssroi
Bboropoaumi (1748 p.) y ceni OpuiikiBili TOTpeOYIOTh 3aMIHU METAJIeBUX JaxiB Ta
omacanb Ha ToHTOBI. ¥ ceni CyxocraB LlepkBy PiznBa [IpecBsaroi boropomuti (XVII
cT., 1888 p.) cTiHM apyroro moBepxy OOOMIM IIACTUKOBOIO BArOHKOK, 3MIHUJIH
(dbopmy BepxiB, OMMACAHHS Ta JaX CSAIOTh OJUCKYYOr0 OJsiX0r0. MOXKHA CTBEpIKYBATH,
mo y ['ycatuHChKOMY paiioHi OUIBIIICTH JIEPEB’STHUX LIEPKOB HE MA€ aBTEHTUYHOTO
BUTJISITY.

VY 3animunbkoMy paiioHi Ha 00JIIKY MaM’ATOK MICIIEBOTO 3HAUYCHHS € 4 [EPKBH 1
HeMa >KOJHO1 y HajexxHomy cradi. Lle xpamu y ceni bnumanka - nepksa CBSTOTO
IBana borocnosa (1869 p.), 060uTa MeTaieBUM «capkodarom» Ha piBHI Ta BUUIE
onacanb; uepka Casaroi [lapackeBu (1784 p.) y cem 3enenmii ['aif, sika Takox
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000uTa 051X010 Ta Ma€ MpUOYIOBY A0 BIBTApHOI YacTUHM; LiepkBa CBsitoro JmMutpa
(1862 p.) y cem KynakiBii, mepeTBopeHa Ha METajJeBOI0 MOHCTpa Ta IIEpKBa
ITpecpsitoi Tpivimi (1860 p.) y cem CosnoHe, y sSKOi 3MiHEHI BEpXH Ta MOKPHUTI
OJIMCKYYOI0 «HEpKaBiIMKOI0O», a CTIHM Haj omnacaHHaMm y 2016 pomi o66uTi
danpmopycomM. Yci aepeB’siHl 1IEpKBU NTOMaIbOBaH1 SICKpaBUMHU OylitHUMU (papOamu
[14]. Takum 9MHOM, JOBOAUTHCS KOHCTATYBAaTH, IO B 3aTiIIAILKOMY pailOHI MU HE
3HAaXO0JIMMO >KOJIHOT JIepeB’ sTHOI LIEPKBH, sIKa MaJia (haxoBY pecTaBpalliio.

Ha o6niky mam’aTok apxiTeKTypu MiciieBoro 3HadeHHs y [ligBonouncbkomy
paiioni TepHoninbebkoi obnacti € 6 aepeB’sinux nepksu. Llepksa Csitoro Mukosu
(1754 p.) y ceni lanymunt, nepksa [IpecBstoi Tpiiimi (1784 p.) y cemi ['omotkw,
nepkBa Cesaroro mutpa (1775 p.) y cem Kozsapi moTpeOyoTh 3aMiHN METalIeBUX
JaxiB Ta omacaHb Ha TOHTOBI. LlepkBuM XaTHBOro THMY y ceilax MenuH - LiepKBa
[Tokpona IIpecssaroi boropoauui (1861 p.) ta B lacHiBii - nepksa Pi3aBa Ilpecssitoi
Boropouiii (1905 p.) moTpeOyroTh 3aMiHM MeTajeBuX Aaxis [14].

YopTkiBchbKHUM pailloH Mae Ha o00diky 12 nepeB’sHuUX XpamiB, 13 HuUX 9
MoTpeOYIOTh pecTaBpallii. XpamMu B cenax 3eneHa, 3abosioriBka, IlIBaiikiBii,
YopHokinenpka Bomsa, Yepkapmmnaa, Crapa Arineauns, Haripsaka, Kpuomyka,
Benuki YopHOkiHII MNOTpeOYIOTh 3aMIHM  METAJ€BUX BEpXIB Ta  IHIIUX
pecTaBpaliiHux poOiT.

[lepenik cOTBOPEHHUX MaM’ATOK, SIKI € HAI[IOHAJIbHUM KyJbTYpHUM HaJl0aHHSIM
MO>KHa MPOJOBXKUTU. MU He 6epeMoch IIyKaTH BUHHMX Yy LI CUTYyalli, ajie MO>KHa
3HAUTH TIPUKIAAN, KOJIM TpoMaja Ta CBAMIEHUK, PO3YMIIOYH I[IHHICTh CaKpajIbHOI
CHOPY/JH BITHOBIIIOBAJIH 11, TUM CAMUM IPOJIOBKYBAIHU TH OKUTTSI».

[Ipuknagom n6aitIMBOTO BUKOPUCTAHHS Ta pecTaBpallii HEPyXOMOi KyJIbTYpPHOI
cnagmuan € llepkBa Bozamxkenns Yecnoro Xpecra (oxoponuuit Ne 690/1) 1
n3BiHuns (nepma nogosuHa XVIII cr.), (oxoponnuit Ne 690/2) y micti Konnuuni
I'ycstunebkoro paiiony [13]. XpaM € ogHUM 3 HalIaBHIMIUX cepell JAepeB’STHUX
1epKoB TepHOMUNBIIMHU, BIIHOCUTHCA 10 TBOPIB HApPOJIHOI apXiTEKTypu YKpaiHu.
IlepkBa TpuauIbHA, TPU3pYyOHA, OJHOBEpXa cHopymkeHa y 1630 pomi y cTumi
KO3albKoro 6apoko [5, ¢. 62 - 63]. Ha nouatky XX ctomiTTs Xpam OyB NEpEeKPUTHIA
0J11x010, cTiHU Beepenuni Oynu oommTi JIBII Ta oOkieen mmanepamu. Y 2013 po,
3aBJSKA 3YCHJUISIM TIapoxa Ta TpoOMajau, IEpKBI Ta J3BIHUII MOBEPHYJIU TOHTOBE
nokputTs (puc.4). Sk 6aunmo, BeNHMKa BIAMOBIAAIBHICTh NPHU 30€PEKEHHI XpaMiB
JICKUTh Ha CBAIICHWKAaX, BOHM MalOTh MOXKJIUBICTh JIOHECTH T'pOMaji, K Tpeda
Oepertu cTapoOBUHHI JIEpEB’sTHI XpamH.

Y 2015 poui mpoBenu pectaBpallito iHTEp epy xpamy. llepkBa criaBUThCS
CTapOBMHHHMH 1KOHaMH, sIKi 30eperiuch B 1HTEp epi. J[3BIHHUIS po3TalioBaHa Ha
3axiJ BIJl LUEPKBH, JEPEB’sIHA, KapKacHAa, KPIMUTbCS THOJISMHU, HAKpPUTAa HEBUCOKHUM
YOTUPHUCKATHUM JIaXOM.

JIOCIITHUKY MaM’ATOK apXITEKTYpH BK€ JAaBHO O’FOTh Ha CHOJIOX Ta IIYKAIOTh
OUIAXU  JUIs1 30€peKEeHHST CaKpaldbHHX apXITEeKTypHUX meneBpiB. Jms 1poro
IOPOIMOHYIOTh TPOBECTH TOBHY 1HBEHTAPU3allll0 HAsBHUX XpamiB, CTBOPHUTHU
IHAMBIAYaNbHUNA PEXKUMHUN MAacmopT, CyBOpO 3a00pOHUTH HEKBasi(hiKOBAHUM
ocobaM BTpydaTuCs B MPOIIEC BIAHOBICHHS Xpamy. Ha xkaib, Ha J0MOMOry JIep>KaBH,
sIKa 3HAXOJIUThCS y CTaH1 BIMHH, TOJIl CIIOAIBATHUCS.
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Puc.4. llepkBa Bo3nsu:kenns YecHoro Xpeca ' anul z[
pectaBpaiii (oo i3 caiity https://www.castles.com.ua ) Ta ceoroani (¢oro i3
caiity https://uk.wikipedia.org )

[Ipore, 310pana iHdopmalis 1151 KOMIUIEKCHOT pecTaBpallii camoi Oy/1iBili, pO3IUCIB B
1HTep €pi, IKOHOCTACIB Ta 3aJIy4EHHS €HTY31acTiB, OJIaroiHHUKIB, MEIIEHATIB 1 YCIX,
KOTO XBHWJIIOE JIOJISl JAPEBHIX XpamiB, MOIJIM O JIOMOMOITH 30epertTd Oe3IiHHI
mam’atku [1, 3].

VY cBoIO Uepry, IHCTUTYTU TlaM’ATKOOXOPOHHUX JOCIIIPKEHh MaJId O TTPOBOJAUTH
0o/1aif po3’sICHIOBAJIbHY POOOTY cepell CBSIICHHUKIB 1 TpoMajJ MNpo I[IHHICTh Ta
VHIKQJIBHICTh CHOPYA, SIKUMH BOHHU OIIKYIOTHCS. APXITEKTOpPU TaKOX HE MOBHHHI
OyTH BIJICTOPOHEHUMHU BiJI Li€T TPOOTIEMH.

[IpuBepHyT yBary TpPOMaACHKOCTI J0 MpobiieM 30epexeHHs IaepeB’sTHOI
apXITeKTYpU HaMararoThCs OKpEMi €HTY31acTH, Takl sk kussHka OneHa KpymmHcbka,
sKka cTBopuia [HTepHeT-mopTan ta (GoTOKATANOr MaM ATOK JACPEB’STHOI apXITEKTYpHU
«/lepeB’siHi xpamu Ykpainw», Buaana myTiBHUKH «COpPOK YOTHUPH JAEPEB’sIHI XpaMu
JIeBiBmmHM» (2007), «/IBa Oeperu 30pyua» (2008, y cmiBaBTOpCTBi), moHan S50
cTaTel, MPUCBIYCHHUX MOJOPOKaM 1 IaM’siTkam [6].

Jlnst nonynsipu3anii 6araTcTBa AepeB’sTHOI apXiTeKTypH TepHONIBCHKOrO Kparo,
KoJekTuB bmaroaiitHoro @ouny MagneticOne.Org cnubHO 3 (axiBUAMH
MagneticOne Municipal Technologies po3nouanu poOGOTy Hajax MPOEKTOM
«IHTEepakTUBHA KapTa JiepeB’sHUX xpamiB TepHonunbiuHWY. [loHeceHHs iHpopMarlii
70 IIMPOKOTO KOJIa KOPUCTYBayiB — MOJO[, TYPUCTIB, MOLIIHOBYBa4iB JEPEB’sIHOI
apXITEKTYpU JOMOMOXE 3aJlydaTH 3alliKaBJIEHUX JIOJEH 10 CHUIbHOI poOOTH IO
30€pEKEHHIO TTaM’ATOK piaHOro Kparo [3]. TUIbKM CHUIBHUMH 3yCHUJUISIMH MOXHA
BpSATYBaTH TMPEKpacHi 1 aBTEHTUYHI TaM'ATKH, B SKUX HaWOUIbIe BUPAXKEHI
HalllOHAJIBHI PUCH aPXITEKTYPHU.

BucnoBku. Po3risHyBIIM Ta mpoaHaaizyBaBIId CTaH 30€pekKEHHS JIePEB’ THUX
nepkoB Ha Tteputopii [amunbkoro Ilomumis OGaymmo, 1m0 OUIBMIICT 3 HHX
noTpeOyITh HEeratHoro BiAHOBIIEHHS. Yepe3 Opak KOIITIB HEBEIMKI I'pOMaau He
MOXXYTh TPOBECTH (PaxoBy pecTaBpallilo 4epe3 IO JEpEeB'ssHI XpaMH MOKPUBAIOTH
OJX010, BaroHKOIO, 3aMYypOBYIOTH IIeTJOo0 abo (apOyroTh CTapoBUHHI OpycH B
SCKpaBl KOJLOPH, a IIEPKBU BTPAualOTh aBTEHTUYHHUI BUTTISA, TyX enoxu. Maibxke yci
TOCITIKEHI XpaMu TOTPeOyIOTh OHOBJICHHS MOKpiBenb. llle omuiero mpoGiemoro
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1010 30€pEXKEHH MaM’ ITOK Kparo € Opak KOHTPOJIIO Ta O€3KapHICTh 32 CIOTBOPEHHS
xpamiB. OfHak, Il MaMm’SITKH € HaA0aHHSM HaIllOHAJIBHOI KYJbTYpH, SIKI IMOBHHHI
3UIMIIATHUCH JJIs1 HACTYITHUX TOKOIiHB. Jlep)kaBa MOBUHHA CTEKUTH M KOHTPOJIIOBATH
iX craH, 3a0e3MeYNUTH BUKOHAHHS BUMOI YMHHOTO 3aKOHOJIABCTBA IOJ0 OXOPOHH,
BUKOPHUCTAHHS, pecTaBpailii, 30epekeHHs O00’€KTIB HAI[lOHAIBHOTO KYJIBTYPHOTO
HajxOaHHs. JJIs BITHOBIIGHHs, pecTaBpallii JAEpeB’SHUX XpaMiB CJiJ] aKTUBHO
3aJly4aTd 3alliKaBJICHUX JIIOJICH, OJaroiiHUKIB, MEIICHATIB 4Yepe3 MOMyJISIpHU3alliio
3HaHb PO OAraTCTBO AEPEB’AHOT APXITEKTYPH.
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Abstract. The article is devoted to the problem of preservation and restoration of wooden
temples on the territory of the Galician Podillya. Churches are being explored, which are
monuments of urban planning and architecture of national importance, located in small towns and
villages of the region. Due to the lack of funds, small communities can not carry out professional
restoration; wooden temples are covered with a tin, cladding, bricks or paint old bars in bright
colors; churches die; they lose their authentic appearance, the spirit of the era. The article also
gives an example, when the community and priest, understanding the value of the sacral
construction, restored it, thereby continuing her "life".

Key words: wooden temples, architectural monuments, sacred buildings, cultural heritage,
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TO THE QUESTION OF URBAN DEVELOPMENT OF THE CENTRAL

RAILWAY STATION COMPLEX ENSEMBLE IN KHARKIV CITY
J0 ITIUTAHHSA PO3BUTKY MICTOBYAIBHOI'O AHCAMBJIIO HEHTPAJIBHOT' O
SAJIIBHUYHOI'O BOK3AJIBHOI'O KOMIIJVIEKCY M. XAPKOBA
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Xapvko6ckutli HaYUOHANbHUIU YHUGEpCcUmMem Micbkoco cocnooapcmeaa imeni O.M.bexemosa,
Xapris, éyn. M. baxcanosa, 15, 67002

Anomauia. B pobomi posensioaromucsi 0coonusocmi ma 3HAYEHHs BAACTUBUX MICTOOYOIBHUX
ancamonie — 3ani3HUYHUX BOK3ANbHUX Komnaekcis. Ha npuknadi m. Xapkoea posensoaromvcs ix
€B0IIOYINHI 3MIHU Ni0 8NAUBOM HU3KU (axkmopis. [lokazano, Ax 3MIHIO8ANUC 20]I06HI HANPAMKU
npoOCmMopo8o20 ma KOMROZUYIUHO20 PO36UMKY 80K3AIbHO20 KOMNIEKCY, 3POONEHO NPOSHOCMUYHI
NPUNYUJEHHSL.

Kniouoegi cnosa: ancam6biv, 3ani3HUMHUL BOK3ATbHUL KOMNIEKC, PO3BUMOK.

Beryn.

3amizHuuHi Bok3aidbHl komiuiekcu (3BK), sKki € BaXJIMBUMU CTPYKTYPHO-
(YHKITIOHATLHUMH CKJIAJJOBUMHM CYy4acCHOTO MICTa, TAaKOX BIAITPAIOTh MOMITHY POJIb
y Horo KOMMNo3uliiHIN opraHizaiiii. Po3mipu TepuTopii, 1110 3aiiMalOTh KOMIUJIEKCH B
PI3HHUX MICTaX KOJHMBAIOTHCS BIJ OJHOTO A0 MACKUIBKOX JECATKIB rexrapiB. lLle
0OyMOBJIIOE€ CTBOPCHHsI Ha 0a3l 3aJi3HMYHUX CTaHIIH MICTOOYAIBHUX aHCAMOJIB —
BHUpa3HUX €JIEMEHTIB, 5Kl (opMyroTh 00pa3 MicTa Ta BY3JIM HOro KOMIO3HUIUIIHOTO
Kapkacy. IX 3HauylIicTh B YTBOPEHHI €CTETMYHO MPUBAOIMBOrO 00pa3zy MmicTa €
3aranbHO BU3HaHOIO. 3BK 0OrpyHTOBaHO Ha3MBAaIOTh «OOJIUYYSIMY», «BI3UTIBKOIO
MicTay, ioro «Opamoro» [2]. Tomy He AMBHO, IO A0 MPOEKTYBAHHS 3aJTI3HUYHUX
BOK3aJIbHUX KOMIUIEKCIB CHOTO/HI 3aly4arOThCsl Takl BIIOM1 apXiTEKTOpU sIK 3axa
Xanit, Cantesaro Kanatpasa, Hopman ®octep Ta iH.. AHami3 icropii po3Butky 3BK
JIOBOJUTH, 110 BOHU BIAHOCATHCS 0 O0'€KTIB, SIKI (PYHKIIOHAJIBHO 1 MPOCTOPOBO
PO3BUBAIOTHCA B Yacl MiJ] BILIMBOM HU3KH (PAKTOPIB, MOB'A3aHUX 3 PO3BUTKOM MICTa,
30UIBIICHHSIM MACAKUPCHKUX TTOTOKIB, TEXHOJOTIYHHUMHU 3/100yTKaMH Ta HOBUMH
norpedamu B oprasizailii rpomajacbkoro oociayropyBanus [1, 5]. Cporoani B Ykpaiui
B110yBaIOTHCSI COLIIAIbHO-EKOHOMIYH1 3M1HU, OOYMOBJIEHI CTAHOBJIEHHSM PHUHKOBOI
€KOHOMIKH, OpPIEHTAIlI€I0 HA IMIHHOCTI €BPOCOIO3y, B TOMY YMCJII Ha HOBI CTaHIAPTH
B Oprasizaiii MIiCTOOYIiBHOTO MPOCTOPY. 3 TOTJIAAY Ha II€, BEIbMH KOPUCHUM €
JOCIIKEHHS MUTaHHS PO3BUTKY HeHTpanbHOro 3BK micta XapkoBa, sk 3HA4yII0ro0
MICTOOYIIBHOTO  aHCaMOJt0, JOMIHAHTHOTO By3Ja MICBKOTO  Kapkacy Ta
KOMITO3HIIIITHO-00pa3HOi CTPYKTYypU MiCTa.

Mera naHoi po60TH — oXapakTepu3yBaTh OCOOJUBOCTI PO3BUTKY 3aTI3HUUHUX
BOK3QJIbHUX KOMIUIEKCIB SIK MICTOOYMIBHUX aHcamOmiB. [l 11 gocsrHeHHs
BUKOPUCTOBYBAJIUCh  METOJHM  ICTOPUKO-apXITEKTYpHOIO  aHami3y, HaTypHHUX
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oOcTexxeHb, rpadiuHoro mojenoBaHHSA. PoOoTa crnupaeTbcs Ha aHajii3 HAyKOBHUX
poOIT, SIKIi BHUCBITIIIOIOTH MHUTaHHS  ICTOPUYHOTO PO3BUTKY Ta apXiTEKTYPHOTO
dbopmyBanns 3BK [1, 2, 5].

3arajibHU TEKCT.

3a BU3HAYEHHSAM, MICTOOYIIBHUN aHcaMOJib — 1€ OCOOJUBE IPOCTOPOBE
YTBOPEHHS, SKE BIANOBIJA€ TaKUM KOMIIO3UIIIMHUM BHMOTaM SIK IIUTICHICTb,
MacIITaOHICTh, TapMOHI3AIll E€JEMEHTIB Mk C00010, YHIKaJIbHICTh oOpasy [3].
Ancam6ui 3BK BkIII09aroTh Taki €1€MEHTH SIK: 3a0y0BY T'POMaJICHKOTO 1 TEXHIUHOTO
MPU3HAYEHHS, CIIOPYAH, BIAKPUTI MPOCTOPHU, B TOMY YHUCII €JIEMEHTH O3CJICHCHHS,
TPAHCIIOPTHI Ta MIIMIOXIAHI KOMYHIKamii, #KI 3a0e3Me4yyloTb «CTUKOBKY»
TPAHCIIOPTHUX MEPEX PIZHUX I1€pApXIYHUX PIBHIB — 30BHIMIHIX (3aI13HUYHOTO
TPAHCIOPTY) 1 BHYTPIMIHIX (MICBKOTO TpaHCHOPTY). MO’KHa KOHCTAaTyBaTu, IO
aHcaMOJIi  3aJI3HUYHUX BOK3JIbHMX KOMIUIEKCIB BII3EPKATIOIOTh  KYJIBTYPY,
CBITOIJISIT Ta €CTETHYHI i7eanu cBoro 4acy [2-4]. Tepuropito 3BK wMoxHa
pPO3IJIAIaTh B SIKOCTI OCOOJMBOTO PECYpPCY YTBOPEHHS YHIKAJIBHOrO 00Opa3y MicTa.
«Box3an crae MipornoeTHUHUM aTpuOyTOM — Opamoro, 3B'A3KOM MIXK 3BHYANHHUM
JIIOJICBKUM CBITOM «TYT» (3apa3) 1 CAKpaJIbHUM CBITOM «Tam» (3aBx1au)» [4, c.9].

HenoBTOpHICTE MPOCTOPOBO-IUIAHYBAJIBHOTO 1 KOMIIO3UIIMHOTO PO3BUTKY
BOK3QJILHOTO KOMIUIEKCY M. XapKoBa OOyMOBIIEHA XapaKTEPHUMH OCOOIUBOCTSIMH
MICTOOY/IIBHOI cuTyauli ioro nokam3anii. Came BoHa 3a0e3neuye KOMIO3ULIHHO-
oOpasny yHikaibHICTh 3BK, gk BaxiIMBOi CKJIaJIOBOT KOMIIO3UIIHHOI CTPYKTypHU
ycporo micta. 11 0coOIMBOCTI MOJATAIOTh Y TAKOMY:

- PO3MIIIIEHHA CYMDKHO 3 ICTOPUYHUM IIEHTPOM MICTa 1 HasBHICTb 3 HHUM
BI3yaJIbHOTO 3B'S3KY;

- HaSIBHICTb MPSIMUX TUTAHYBAJILHUX 3B'SI3KIB TEPUTOPIi 3aTI3HUYHOTO BOK3AIYy 3
IIEHTPOM MICTa;

- MOXKJIMBICTh TEPUTOPIATBHOTO  PO3BUTKY BOK3QJIBHOTO KOMIIJIEKCY B3JIOBXK
3aJ113HUYHOI CTaHIIIT;

- 3HayHWUU Tepenan penbedy (Mo 6 M) AUISTHKM TACaXUPChKOI CTaHIli B
MOTIEPEYHOMY TTEPETHHI.

[Toyatok po3BUTKY Ha 0a3i 3alI3HUYHHUX CTAHIIM MICTOOYIIBHUX aHCamOJIiB
HOBOTO THUITY CJIiJ] TIOB's13aTh 3 OPMYBaHHIM 3 OOKY MICBKOI 3a0y/T0BU MTOBHOITIHHUX
MPUBOK3AIBHUX TIJION] MalOyTHIX KoMIuiekciB. B m. Xapkosi me BigOysocst Ko y
1912-1914 pp. 3a mpoektom apxitektopiB A. JimutpieBa, JI. PakiTiHa 3BOAUTHCS
OyIiBIs yHOpaBIiHHS MIBICHHOI 3ali3HUIN, 1  3'ABISETHCA CKBEpP PETYJISIPHOTO
manyBaHHs. Komrmo3swuiiiiiHa opranizaiis ancamOmro (iioro ¢opma Ta CTHUIIICTUKA
3a0y/10BM) BIJIMIOB11ajIa 3aKOHAM KJIaCUKH. ['0JI0OBHA Bi3yalibHa BiCh «BOK3aJl — IIEHTP
MICTa» 3aBepllyBajiach OYIIBISIMHU ICTOPUYHHUX CcOOO0piB (YCIEHChKOro Ta
bnarosimencekoro). I'ojoBHa KOMITO3MITIHHA BICh Y3r0JKYBaJIach 3 Bi3yaJbHOIO 1
¢ikcyBanacy y mpoctopi micekumu goporamu (IlonraBeekmii nuisix, Kamapeeka) i
Oyna nepneHIUKYJISIPHOIO 3aJII3HUYHOMY IIISIXY CTAHIII].

Hpamatuuni moxii po3Butky ancam6Omo 3BK BigOymmcs xomu B pe3ynbTaTi
npoBeaeHoro KoHKypey (1927-1929 pp.), 6yna cnopymxena Oyaisns [nmaBmodyramry,
dKa 3aBeplinia KypJOHEp NpHUBOK3albHOI TMwiony. CruimicTuka wi€i OymiBimi —
KOHCTPYKTHBI3M, — BIJMOBi/Iaja CMakaM 4acy CTAHOBJIEHHS HOBOi KOMYHICTUYHOI
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imeosorii (apx. A. MopaBiHOB). B meit ke wac Oymo mepekpuTe Bi3yajabHE
pO3KpUTTA  Bia macaxupcbkoi OyaiBiai 3BK Ha nenTp micra: 3 00Ky  MiChKOT
3a0yJI0BU MPUBOK3AIBHOI IUIONII OYyJIO PO3MIIIEHO 3aHaATO BUCOKY JKUTIOBY
oyniemo (apx. O.M. bekeroB), sika miATpUMYyBaja 3a CTUJICTUKOIO OYJIIBIIIO
rJIaBnoyTamnTy. JIOriyHO NPUNYCTUTH, IO Taki TEPEeTBOPEHHS aHCcaMOJIIo
BUIMOBIIAIM €IMHOMY 3aAyMy. 3 IbOTO MOMEHTY TOJIOBHA KOMIO3HIIIifHA BICh
KOMIUIEKCY CTaja pO3BUBATHChH B3JIOBX 3aJI3HMYHOI CTaHIlii. BoHa 3aBepiyBanach
OyziBiero manany 3ali3HUYHHKIB, KM OyB moOymoBaHUMN B TOM ke yac 1 TeX
BUKOHAaHUN B CTWUIl KOHCTpyKTUBI3M. Came Tyt kommno3umiiiHa Bice 3BK Ta
Bi3yaJbHE PO3KPUTTS CHPSIMOBYBAIMCH B OiK aHcamOito [lepKnpoMy — Ba>KIMBOTO
CUMBOJTY 1HJIyCTplajbHOI MOTYTHOCTI Kpainu (puc.l).
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Puc.l. AHcaMO0J1b 32JIi3HUYHOT0 BOK3QJbHOI0 KOMILIEKCY M. XapKoBa.
3arajibHUil BUTJISA TA PO3MIIIEHHS B CTPYKTYPi MiCbKUX JIOMIHAHT.
(IlynxkTpoM noka3aHo BidyaubHi po3kpuTTs 3BK Ha icropryHuMii HeHTp MicTa
Ta aHcamOJb Jlep:knpomy)

HactynmHuM eranoMm y mojaiblmioMy po3BUTKy aHcam6ins 3BK  crano
OyAIBHUITBO B MOr0 CTPYKTYpl rOTENIO, a TAKOXK 1HIIUX €JIEMEHTIB 00CIyrOBYBaHHs
nacakxupiB, KUIbKICTh SKHX 3pOCTa€ 3 PO3BUTKOM MicTa. baraTomoBepxoBa OyaiBis
rOTENI0 CTajla HOBOKO BEPTUKAJIBHOIO JOMIHAHTOIO, siKa 30aratuia CHIIyeT 1
MJCUIIIIIA MICTOOY TIBHE 3HAYEHHS aHCaMOITro (puc 2).
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Puc.2. I'otesib B cTpykTypi MicToOyniBHoro ancamouaio 3BK M. XapkoBa
Howcepeno: [6]

CporogHi  MICTOOYMIBHUN aHCaAMOJb ILEHTPAIBHOTO 3aJi3HUYHOTO BOK3ally
XapKoBa MPOJIOBKYE PO3BUBATUCH B3J0BXK 3aJII3HUYHOTO HUISAXY CTaHIIi. 3'IBUBCS
HOBUM CTPYKTYpHO-(YHKI[IOHAJTLHUM OJIOK — aBTOOYCHMM BOK3aj, SIKUM Ma€ CBOIO
TpaHcnopTHy Miomnry. OnHak 3a0ynoBa AUISHKU 1€ HE OTpUMaia JOCKOHAJIOl
apXiTEeKTypHOi POpMH.

TaxuMm 94MHOM, CHOTO/IHI MICTOOYIBHUN aHCAMOJIb XapKiBCHKOIO 3aJ1I3HUYHOTO
BOK3QJIBHOTO KOMIUIEKCY  3aBEpIIyE CBOE MPOCTOPOBE (POPMYBAHHS B3OBXK
NacaXMpPChKOl 3alli3HUYHOI CTaHmii. 3 mnomaay Ha JocBin po3dynoBu 3BK
PO3BUHYTHUX KpaiH MOKHA NEepea0aunTH, 1110 B MOJAIBIIOMY BiH MOYHE PO3BUBATHUCH
3 000X OOKIB 3aJI3HMYHUX IIIAXIB 1, TAKUM YMHOM, 00'€/THA€ AB1 YaCTUHHU MICTa, SKI
70 ChOTOJHI MPOCTOPOBO po3'eAHaHi. TOMy B)K€ Ha 4Yaci BECTU IMOIIYK OHOBJIEHOI
(dhopmu opranizaiiii MaltOyTHROTO MICTOOYAIBHOTO aHCAMOJTIO.

BucnoBku.

1. HocnipkeHHs: BUSABWIIO, IO 3MIHM COLIO-KYJIbTYPHUX I[IHHOCTEH, PO3BUTOK
TPAHCTIIOPTHUX TEXHOJOTIH Ta (QYHKIIOHAIBHUX MOTPeO 0OCIyroByBaHHS MAaCaXHPiB
3HaYHO BIUIMHYJIM Ha OCOONMBOCTI (OpMyBaHHS aHCaMOIIO0  3ali3HUYHOTO
BOK3QJILHOTO KOMILJIEKCY M. XapKOBa.

2. Y mpoCcTOPOBOMY BiJIHOIICHH1 BOK3JIBHUIM aHCAMOJIb MIPOMIIIOB €BOJIOLIMHHIIA
HUIAX BIJ OKPEMOi CIOPYAM MHacakKUpCbKoi OyAiBIl A0 PO3BUHYTOI IPOCTOPOBOI
CTPYKTYpH, sIKa BKJIOYA€ JEKUIbKa IUION[ (TPAHCIOPTHUX Ta MIMIOXITHY), IO
pO3TallioBaHl B3JOBXK 3alI3HUYHUX [UIAXIB CTaHIii Ta 3a0yloBYy pi3HOTO
(YHKII1IOHATFHOTO PU3HAYCHHSI.

3. IIpocTtopoBuil po3BUTOK aHCAMOJIIO 3aJII3HUYHOTO BOK3AJIBHOTO KOMILIEKCY
MOB'A3aHUN 3 TEPUTOPIATILHUM Ta (PYHKI[IOHAIBHUM PO3BUTKOM MICTa, TPAHCHIOPTHUX
TEXHOJIOT1H, a TAKOXX 3MIHAMH COIIIOKYJIbTYPHUX LIHHOCTEW MICHKOI TPOMA/IH.
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Abstract. The features and meanings of important city-building ensembles - railway station
complexes are considered in this work. Their evolutionary changes under the influence of a number
of factors are regarded on the example of Kharkiv city. It is shown how the main directions of the
spatial and composite development of the station complex changed, and prognostic assumptions
were made.

Key words: ensemble, railway station complex, development.
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Anomauin. B Oaniti cmammi po32eisanymo po3sumox punky 0yoieenvHux mamepiaiie Yxpainu
8 cyuacHux ymosax ynpaeiints. IIpoeedeno ananiz 308HiUHbOEKOHOMIYHOI disibHoCcmi YKpainu na
CBIMOBOMY PUHKY; OYIHIOEMbCA CMmaH iHmezpayii Ykpainu 6 ceimogy eKoHOMIKY, po321s0aiomvcs
nepcnekmusu 83aemooii Yxpainu 3 xkpainamu €C. Ha mamemamuuniti 0cHO8i 3p0obieHo cnpobdy
no6y008u mooeuni onmumizayii 6y0igerbHUX OpeaHizayitl mamepiaiamu.

Knrwwuosi cnosa: excnopm-imnopm, 308HIUHbOECKOHOMIYHA — OISILHICb,  MINCHAPOOHE
CRiBPOOIMHUYMEBO.

Beryn.

CrabupbHUN 1HHOBALIMHUN PO3BUTOK OYIIBEILHOI raigy3l YKpaiHM Hampsmy
3QJISKUTh Bl peaiizailii 30BHIIIHBOCKOHOMIYHOI TMOJITHKK KpaiHU B LIJIOMY Ta B
OyniBHULITBI 30kpeMa. KpuzoBa cuTyarris, 1mo ckjaigacs B OyJiBHUIITBI, BUHUKIIA, B
MepILy 4Yepry, 4epe3 HEe3JIaroKEHICTb Ta HEJOCKOHANICTh JEpPKABHOI CHCTEMH
YIOPaBIiHHS Taly3310, BIACYTHICTh BHBAa)KEHOI CTpaTerii 1HHOBALIHOTO PO3BUTKY
OyaiBenbHOrO KOMIUIEKCY. JlepskaBHe ympaBiiHHS B YKpaiHM NMOBHHHO MaTH JIBa
OCHOBHI HampsIMU: MOTOYHE PEryJIOBaHHS Ta KEPIBHUIITBO CTPATETIYHUMHU 3MIHAMU
(3MiHa rajxy3eBoi 1 TEXHOJIOTTYHOT CTPYKTYpH, T1IBUTIIEHHS
KOHKYPEHTOCTIPOMOKHOCTI MPOAYKIIii, 3MIHA CKJIay IMIOPTY-EKCIIOPTY).

OcHoBHa yacTuHA. Po3BUTOK OyniBeNnbHOT 1HIYCTpli B YKpaiHi CTUKAETHCS 3
KOMIUIEKCOM CEpPHO3HMX HarajlbHHX IMPOOJIEM: HEBIAMOBIIHICTIO MPOIIECIB BEICHHS
0i3HeCy MIDKHApOJHUM CTaHAapTaM Ta JUIOBIM JIOCKOHAJIOCTI, 3aJ€KHICTIO BIJ
IMIIOPTY 00JIafHAHHS; HHU3bKUM pPIBHEM KaJpoBOTro 3a0e3nedyeHHs, 3apoOITHOIO
IJIATOI0 1 MPOAYKTUBHICTIO Mpalli; CIa0KOI CHCTEMOIO MPOCYBAaHHS BITUYM3HSHUX
OyIiBEJIbHUX TOCIYT Ha €BPONEUCHKUN PUHOK; 3MEHILIEHHSM JKepel (1HaHCYBaHHS
Ta OpakoM 1HBECTULIMHUX PECYpCIB; HHU3bKOK I1HHOBALIMHOKW JISUIbHICTIO
OyIiBEIbHUX MIANPUEMCTB YKpaiHu; HEe(PEKTUBHOIO CHCTEMOIO HaIllOHAJILHOI
cTaHAapTh3allii W JineH3yBaHHs. Tak cmag y Trainy3i OyaiBeIbHUX MaTepialliB
BUKJIMKAB 3MEHIIIEHHS 00CST1B BUPOOHHUIITBA B YCIX IHIMUX Tay35X, TPOAYKIIIO SIKUX
CIOKHMBAIOTH MIAMPUEMCTBA OY/IBEIbHUX MaTEPialiB — KOJIO 3aMKHYJIOCS.

Junamika puHKY OyAiBENIbHHUX MaTepialiB pO3paxoByeThcs Ha OCHOBI 10
TOBapHUX TPYM, TAKUX SIK: lIeMEHT, ToBapHuil 6etoH, 3bB 1 XKBK, ¢irypHi enementu
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MOILIEHHSI, METaJOKOHCTPYKIi, CEeHJABIU-TIaHeNi, KOHCTPYKII CBITIOMPO30pi,
KepaMmiyHa 11erjia, ra300JI0KH, CUJIiKaTHA 1ierja. [HcTpyMeHTaMu Ta opraHi3aliiHuMu
3aco0aMu CTUMYJIIOBAHHS €KCIIOPTHO-IMIIOPTHUX onepallid OyaiBHunTea y 3E/ €[ 1]:
nepexiJ Ha HOB1 TEXHIYHI CTaHAAPTH; 3HMI)KEHHS MHUT Ha IMIOPTHI OOJagHAHHS Ta
TEXHOJIOT1i; 3a0e3nedyeHHs B3a€MO3B’A3Ky MIDXK 3HIDKEHHAM MDK BUKHUJIAMU
IIEMEHTHOI TaJly31 Ta CIIPSIMyBaHHSIM KOIITIB Bij TOPriBii KBoTamu Ha eMicito CO, Ha
PO3BUTOK Taiy3i; Acodiiopu3allisi IHBECTHUIIIN; CTBOPEHHSI €KCIIOPTHOTO KPEIUTHOTO
are’TcTBa i 3al0e3meueHHs (IHAHCOBUMH peCcypcaMy MPOEKTIB 13 OHOBIEHHS
TEeXHIKO-TEXHOJIOTIYHOT 023U MUIIXOM IMIOPTY 1 CUMYJIIOBaHHS €KCIIOPTY MPOTYKIIii.

3a OIHKOIO TOJITUKIB 1 EKOHOMICTIB, YKpaiHa HaOyBae Bce OUIBIION
HE3JICXKHOCTI Bif imMmopty npoxaykiiii. Croromni OyaiBensHi kommanii Ha 80%
3a0e3MeyyloThCsl MaTepialaMy BITUM3HSIHUX BUPOOHUKIB. 3apyOi’KHUN PHUHOK BCE K
Takl TIOMOBHIOEThCS Oy/IBENIPHUMHU MaTepiasiaMu 3 YKpaiHu. 3apa3 Oijiblie
eKCIIOPTYEThCSA, HIK IMIOPTYEThCS B KpaiHy JicoMarepialliB, TrpaBito, IImajiep,
rajibku, 1meoH:o Tomo. OaHak OyniBeIbHUN pUHOK BCE OJIHO BUMAarae BIPOBAKEHHS
1HHOBAIIIH, € 111e 0araTo HEOCBOEHUX B YKpaiH1 HANPSAMKIB Y 1iil cdepi.

[Ile onHi€r0 OCOOJMBICTIO YKPAiHCHKOTO pPHUHKY OyamarepialiiB €KCIepTH
Ha3UBaIOTh KOHCEPBATUBHICTh. Hampukiaa, ChOrojiHI TOJUIAHJCHKI MiJANPUEMCTBA
PO3pOOMIIM 1 BUKOPUCTOBYIOTH HOBY TEXHOJOTIH0 3 BHUPOOHHUIITBA €KCTPYJACPHHUX
T, Ilpu 11 3actocyBaHHl BUpOOM € iAeasibHO piBHMUMH. HOBOBBEAEHHS K Yy
BITYM3HSHIN rany3i 3'IBJISIOTHCS MOBLIBHO 1 TUIBKH Ti, K1 AUKTYIOThCSI puHKOM. [1pu
1bOMY 1HHOBALIIIT B chepi OyamaTepianiB ocBoroe manuit 6i3uec [2], [3], [4], [5], [6].

JIist po3poOKHM METOMKHU ONMTHMI3AIl YIPaBIiHHS MaTepialbkHUMU pecypcamMmu
OyaiBeNnbHOI oOpraHizamii Ta 3 METOI0 PO3POOKH EKCIHOPTHO-IMIOPTHOI CTparterii
OyniBenbHOI ramy3i Hamu 1oOymoBaHo anroputM (puc. 1). VYV Omom 4
KOHCTPYIOIOTbCSI €KOHOMIKO-MaTeMaTH4H1 Mojieni [6] OoNTUManbHOTO PO3MOMALTY
pecypciB Oy/iBEIbHOT OpraHizailii 1 mepeaaroTbes y 010K 5. Y 61011 5 TpOBOAUTHCS
MIAroOTOBKAa 1HGOpMaIii aJis HAMOBHEHHS PO3pOOJEHUX MOJENEH 1 pe3ynbTaTu
MepealoThcs y OJIOK 6, 1€ BHUKOHYIOTHCS PO3PAXYHKA 1 OTPUMYIOTH OOCSTH
ONTHMAJFHO PO3MOIUICHUX pecypciB. Pe3ynmbTaTtn mepemaroThest y Onok 7, e
MIPOBOJIUTHCA aHAJII3 OTPUMAHUX PE3yNbTaTiB. Pe3ynbTaT nepenaroThes y 00K 8, ae
BU3HAYAETHCS MPUIATHICTh /10 BUKOPUCTaHHS OTPUMAHUX pe3yibTariB. Y OJIOK 9
PO3pOOJISIIOTHCS MPOIO3UITT III0JI0 KOPETyBaHHS 3aj]a4, Mojielie, iHpopmariii. Skmio
pe3yNbTaTH BUSBUIIMCS HETIPUIAATHUMU 1 METa ONTUMI3AIll HE TOCATHYTa — y OJI0OKax
9 1 12 BUSBIAIOTBHCS TNPUYUHU 1 HEAOJIKM TMPOIECYy MaTepiano3abe3nedeHocTi
iH(dopmarris nepenaerbes y 0j0ku 1, 5 st KoperyBaHHSI IPUMHIATHX PIIeHb. K10
y Oisioni 8 BUSIBIEHO, IO PE3yNbTaTH MPHUAATHI, TO iX mepenatoth y Omok 10, ge
PO3pOOIIIOTH MO>KJIMBI EKCIIOPTHO-IMITOPTHI orepariii 3a0€e3MeUeHHS
OynMmarepianamu  OyAiBelIbHY Oprasizamiro. AHami3 BeJIeHHsS OyiBEJIbHOIO
BUPOOHMIITBA TOKa3ye, WIO JUJIs ONTUMI3alii 3a0e3nedeHHs Oyamarepianamu
HEOOX1THO BUKOPUCTAHHSI CHEI[IaIbHOTO MPOTPAMHOTO 3a0e3meueHHs, po3po0OIeHOro
3 ypaxyBaHHSIM 6yI[1BeJ'IBH01 cneruikyd 1 37aTHOTO A0 POOOTH B iHTErparii 3
MEPEKEBUMHU TEXHOJIOT1SIMU Ta KOHCTPYKTOPCHKOIO MMPOEKTHOIO JOKYMEHTAIl€to [3].

byniBenbHa opranizamisi Mae a BHIIB OyaiBenbHUX MarepianiB y=(1, 2....a) B
KiNbKOCTI Dy, sKi BHKOPHUCTOBYIOTBCA I BHPOOHMITBA V BHIIB OyIiBenbHOI

ISSN 2567-5273 79 Technical sciences



Modern engineering and innovative technologies Issue 6 / Part 1 @

npoaykuii X= (1,2....v). OnuHUI KOXHOTO BUIY MPOAYKIIIi pW peaisaiii Horo Ha
puHKY mnpuHOCHTH mpuOyTOoK Dy(X=1,2....v). Ilpum ™MoxepHizamii OyaiBEIbHOTO
BUPOOHUIITBA 3aCTOCOBYIOTHCSI HOB1 TEXHOJIOTI, SIKI XapaKTEePU3YIOThCSI HOPMaMH
BUTpAT Y-TO pecypcy Ha OJUHUIIO X-0i MPORYyKIii Dyy. ITo3Hadatoun oOcsr BUmycKy
OyaiBenbHOI mpoayKiii X-ro Buay uepe3 Qy(x=1,2...V), onTUMaJIbHUM € TaKui 00CsT
BUPOOHUIITBA, 3a SIKOr0 OyJiBeJIbHA OpraHi3allisi MaTUME MaKCUMaJbHUM MPUOYTOK
B1J1 peatizallii 3araJibHoOi Oy 11BeJIbHOI MPOTYKIIIi.

1. 36ip gaHux ansg hopmyBaHHA ONTUManbLHOro obesary
peanisauii npoavkuii 6GvaiBHMUTBA

L 2

2. BwusHayeHHs 3agaHoro o6’emy GyaiBenbHuX pobiT B Linomy

v

3. Po3paxyHok KinbkicHoro cknagy 6yaisenbHux maTepianis ans
peanisauii npoekTy 6yaiBHMLTBA

4 TIpuiHATTS pillICHHS PO 3aMiHy
iCHYIOYHX TpyN OyAMaTepiajiB Ha
HOBITHI Ta cy4acHi

A 4

v
5. BwuaHauveHHs HeobxigHWX rpyn GyaiBenbHUX maTepianis ans
30iCHEeHHS1 NPOeKTIB OyAiBHMUTBA

v

6. PopmyBaHHA MaTpuLi NOCTavYaHHA MaTtepianiB 3 ypaxyBaHHAM
TEXHOMOriYHNX KapT OyaiBHMUTBA

v

7. OnTuMmisauia pecypCcHMX NOTOKIB

v v
8. TiaBip kinbkicHoro Ta skicHoro cknafdy naketa byamaTepianis ans
i-oi 6vaisenbHOI onepadii

9.  AHani3 MOXNMBMX BapiaHTIB 3aMiHM MaTepianis

). PO3rnsiHyTi MOXNMBI €KCMOPTHO — iIMMOPTHi
onepadii no 6yamartepianam

11. Po3spaxyHoK 3HayeHHs UinboBoT PYHKLIT i ouiHKa cknagy
ovamarepianis

12. MeTa gocsrHyTa

13. OTpuMaHHS AaHKX MO KinbKiCHOMY Ta SKiCHOMY cknagy
6vamaTepianis

Puc.l. Anroputm ontumizanii 3a0e3nedenHsi OyiBHUITBA OyiBeJIbHUMU
Marepiajamu
v

gD =ZDXQX max (1)
x=1
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IIPU YMOB1 BUKOPUCTaHHS HasiIBHUX Oy/1BETbHUX MaTepiasliB

D byxQe<by y=(12..3) 2)

x=1

1 HeBim emHOCTI tutany Dy>0  x=(1,2...v) . 3)

Orxe, BHOyIOBaHA EKOHOMIKO-MaTeMaTW4yHa Mojaens [6] omTumizarii
BUKODUCTaHHA HasBHMX OyJIBeJIbHUX MaTepialiB  OyaiBeabHOI  opraHizamii
BIJIHOCUTHCA JO KJAcy 3a/iad JIHIMHOrO MporpaMyBaHHSA, JJIsi PO3B’SI3aHHS AKOi
ICHYIOTh TMIE€BHI METOJIM. AHaJI3 pO3B'A3KY III€l 3a7a4l 1acTh BIJAMOBIIb HA MUTAHHS,
K1 OyAiBeNIbHI MaTepiaJd BHUKOPHCTOBYIOTHCS TOBHICTIO (BOHHM BBa)KarOThCS
neIUTHUMHA) — 1 HAaCTa€ MOMEHT EKCIIOPTHUX OINepalliid, sKi IIe 3aJUIIaloThCs
HEBUKOPUCTAHUMM — TPHUJAATHI JJIs 3JIMCHEHHA IMIOPTHUX ONepalii, mnpu
3a0€e3Ne4eHH] ONTUMAIbHOT BEIMYUHU PUOYTKY D.

Sxmo OymiBenpHA OpraHi3ailis Ma€ BUIBHI peCypcH 1 MOXKe iX peanizyBaTd 3a
PUHKOBOIO IIHOIO Ha MIXKHAPOIHOMY PUHKY, TO BOHA MTOBUHHA MPU3HAYUTH TaKi IIHU
W, na y-ii pecypc y= (1,2...a), npu AKux BoHa OTpUMana 6u mpulyTok R

R= Z byWy min (4)
y=1
3a YMOBR 30€peKeHHs MPUOYTKY
ZbyWy = Dx x=(12..a) (5)
v=1

>0 y=(12....a)

Otxe, oTprMaHa EKOHOMIKO-MaTeMaTH4YHA MOJENb € 3aJadyer0 JIHIHHOTrOo
nporpamyBaHHs. Po3B's30K 11i€i 3a1adi ga€ ONTUMAaJIbHI IIHM Ha KOXHHUU pecypc,
30KpeMa Ha OyIiBeIbHI MaTepiai.

3acTocyBaHHs 1HGOPMAIIHUX CUCTEM [4] H03BOJISIE 3a0€3MEUYNUTH KOOPIUHAIIIO
Aiil OyAiBENBHOTO MIANPUEMCTBA 1 HOTO MapTHEPIB (KOHTPAreHTIB) AJsi CKOPOUYCHHS
TepMiHiIB OyAIBHUIITBA, 3HI>KCHHSI BUTPAT 1 MiJBUIIEHHS SKOCT1 KIHIIEBOI MTPOJTYKIIIi.

Jlnst OymiBeNnbHOI Tamy3l XapakTepHa HAsSBHICTH Py MPoOJIEeM CHCTEMHOTO
XapaKTepy: 3HOIICHICTh TEXHIKH, K MOpaJIbHA, TaK 1 Pi3uyHa; 3pOCTaHHS BUTPAT HA
TpaHCIIOPTYBaHHA Ta 30epiraHHs MaTepialiB; BUKOPUCTAHHS CUPOBHHH HU3BKOT
SKOCTI1; OPIEHTOBAHICTh Ha MICIIEBY CUPOBHHY 0€3 ypaxyBaHHS SAKICHOTO PIBHSI.

BBakaemo, mo aepxkaBa Mae OpaTu O€3MOCEPEHI0 y4acTb B €KOHOMIYHHUX
mporecax, BHUCTYNAKYM SK TapaHT TOCHOJAPCHhKOT AISTIBHOCTI MIJANPUEMCTB 1
dbopMyBaTU HOPMATHBHO-TIPABOBE TI0JI€ BEJEHHS Oi3HeCy, 3a0e3nedyyBaTH YECHY
KOHKYPEHIII0 Ta OJIHAKOBI YMOBH TOCIOAAPIOBAaHHA JUIsl BCIX CyO'€KTIB, CHPHSITH
npolecy  pecypco30epekeHHs, 1HHOBaLIMHOTO PO3BUTKY, 1JBUILEHHS
KOHKYPEHTOCIIPOMOXXHOCTI Ta €(QEKTUBHOCTI (DYHKIIOHYBAaHHS HalllOHAJIbHOI
ekoHOMikM. Ha Ham mormisia, BpaxoBYHOYM OCOOJIMBOCTI CydacHHUX IJIOOATBHUX 1
pETriOHANILHUX PHUHKIB, K1 O€3MepepBHO TPaHCHOPMYIOTHCS, MOCTIHHO BUHUKAIOTH
HOBI1 Oap'epu BXO/ay Ha Il PUHKHU 1 HOBI PU3UKH 30BHIIIHBOCKOHOMIYHOT MisTBHOCTI,
MOB'sI3aHI 3 CYYacHOIO IIOJITHUYHOIO Ta MAaKPOSKOHOMIYHOK HECTaOlIbHICTIO,
TISTIBHICTIO TpaHCHAIlIOHAJIbHOTO O13Hecy. Jlep)kaBa MOBHMHHA B1JICTOIOBATH IO3MIIIT
HalllOHAJTBbHUX  KOMIAHIA, HaJaBaTH  MIATPUMKY  KOMIIAHISIM-EKCIOpTepam,
BUPIBHIOBATA YMOBHU KOHKYPEHIIIi JJI BCIX TOCMOIAPIOI0YMX CY0'€KTIB, 3TJIaJ[KyBaTH
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icHyroui gucnponopiii. Lli ¢ynkuii 3aiiicHIoe qepxaBHa nmiarpumka B 3E/1.
BucHoBKH.
byno ckmageHo anroputMm  onTuMizaiii  3a0e3neueHHs  OyAiBHMIITBA
OyIiBeIbHUMHM MaTepiajiaMu, SKUM BpPaxOBYE€ MOXJIMBI E€KCIOPTHO-IMIIOPTHI
omeparnii. byma oTpuMaHa €KOHOMIKO-MaTeMaTH4YHA MOJEIb, SKa € 3a7a4cio
JiHIMHOTO TIporpaMyBaHHs. PO3B's30K 11i€1 3a/1a41 3a71a€ ONTUMAaJIbHI IIIHU HA KOKHUM
pecypc, 30KkpeMa Ha OyAiBesIbHI MaTepiajiu.

Jliteparypa

1. JaBugenko B. B. VYnockoHaneHHS eKCHOPTHO-IMIOPTHOI MisUTBHOCTI
nignpueMcTBa B yMoBax kpusu / B. B. JlaBugenxo, O. A. 3ybapeBa // [EnextponHmit
pecypc]. — Pexxum nmocrymy: http://www.nbuv.gov.ua.

2. borinceka JI.O. ExoHomiuHiI 3acagu (opMyBaHHSA Ta BHUKOPHUCTAHHS
pecypcHoro mnoteHmiany OyaiBensHoro BupooHuiTBa / JI.O.borinceka / HaykoBuii
BICHUK Y KropoJchkoro HaiioHajgpHoro yHiBepcuteTy (Cepis “Exonomika”) - VY.,
2016p.- yactuna 1.- cnenpunyck 2.- C. 92-104.

3. Koporyn €.B. Ornsan HacniikiB 3MiH TEXHIYHOTO Ta MUTHOTO PETYJIIOBAaHHS
Yroau npo Acomiatito Ykpaina — €C y cdepi Toprisii OyaiBeIbHUMU MaTepiaiamu./
Bb.C. CepebpennikoB, €.B. Koporyn // 30ipHUK HayKOBHX Ipallb MOJOJUX BUEHUX
«AKTyallbHI TIPO0JIeMU €KOHOMIKH Ta yrpaBmiHHs»/ 2016.

4. Tonbato A.B. HayuHoe okpykeHHe COBpeMEHHOro uenoBeka: OOpazoBaHue
u Bocnutanue, Punocodpus, Kynprypa u uckyccrso, Opucnpynenmnus, Ucropus,
Apxutektypa u crpoutenibetBo / W. . JIsBoBuy, FO.I1.Onekcun, A.B.Tonbaros, A.IL.
[Ipeobpaxenckuii, O.H.Honopos u ap. — Onecca: KYIIPUEHKO CB, 2018 — 169 c.

5. TonbGaroB A.B. HayuHoe okpyxkeHuE COBPEMEHHOTO YelloBeKa: DKOHOMUKA,
Menemxkment, Menunuaa u  QapmaneBTuka, Xumus, buonorus, Cenbckoe
x03s11cTBO, ['eorpadus u I'eonorus / JIeBoBuu U.5., H.M.Opnos, [IpeobpaxkeHckuit
A.IL., Ton6atoB A.B., Yonopos O.H. u np.—Onecca: KYIIPUEHKO CB, 2018-175 c.

6. TonbatoB A.B. TeopeTuuHi OCHOBU pPO3POOKHM EKOHOMIKO-MaTE€MaTUYHOI
MOJIelll aHali3y O13Hec-TpoLeCiB Ha MPOMUCIIOBUX HianpuemcTBax / A.B. TonbaTos,
O.b. B’ronenko, O.0. Ton6arosa, I.A. IllexoBnoBa B.A. Ton6aToB // MixxHapoiHuit
HaykoBO-TexHIuHUH xypHan “BOTTII”. — Xmenbaunpkuid, 2017. — Ned4. — C. 67-73.

References:

1. Davydenko V. V. Usovershenstvovanie ehksportno-importnoj deyatel'nosti predpriyatiya v
usloviyah krizisa / V. Davydenko, A. A. Zubareva // [EHlektronnyj resurs]. - Rezhim dostupa:
http://www.nbuv.gov.ua.

2. Boginskaya L.A. EHkonomicheskie osnovy formirovaniya i ispol’zovaniya resursnogo
potenciala stroitel'nogo proizvodstva / L.O.Boginska / Nauchnyj vestnik Uzhgorodskogo
nacional’nogo universiteta (Seriya "EHkonomika") - V., 2016r.- chast' 1.- specvypusk 2.- S. 92-104.

3. Korotun E.V. Obzor posledstvij izmenenij tekhnicheskogo i regulirovaniya Soglasheniya
ob associacii Ukraina - ES v sfere torgovli stroitel'nymi materialami. / B.S. Serebrennikov, E.V.
Korotun // Sbornik nauchnyh trudov molodyh uchenyh «Aktual'nye problemy ehkonomiki i
upravleniya» / 2016.

4. Tolbatov A.V. Nauchnoe okruzhenie sovremennogo cheloveka: Obrazovanie i vospitanie,
Filosofiya, Kultura i iskusstvo, Yurisprudentsiya, Istoriya, Arhitektura i stroitelstvo / l.Ya.Lvovich,
Yu.P.Oleksin, A.V.Tolbatov, A.P. Preobrazhenskiy, O.N.Choporov i dr. — Odessa: KUPRIENKO

ISSN 2567-5273 82 Technical sciences



Modern engineering and innovative technologies Issue 6 / Part 1 @

SV, 2018 - 169 s.

5. Tolbatov A.V. Nauchnoe okruzhenie sovremennogo cheloveka: Ekonomika,
Menedzhment, Meditsina i farmatsevtika, Himiya, Biologiya, Selskoe hozyaystvo, Geografiya i
Geologiya / Lvovich I.Ya., N.M.Orlov, Preobrazhenskiy A.P., Tolbatov A.V., Choporov O.N. i dr.—
Odessa: KUPRIENKO SV, 2018-175s.

6. Tolbatov A.V. Teorety chni osnovy rozrobky ekonomiko-matematy chnoyi modeli
analizu biznes-procesiv na promy slovy x pidpry yemstvax / A.V. Tolbatov, O.B. V'yunenko, O.O.
Tolbatova, I.A. Shexovczova V.A. Tolbatov // Mizhnarodny'j naukovo-texnichny'j zhurnal
“VOTTP”. - Xmel'ny'cz'ky’j, 2017. — Ne4. — S. 67-73.

Abstract. In this article the development of the construction market of Ukraine in modern
management conditions is considered. Problems of promotion of the construction industry of
Ukraine on the world space are outlined. The analysis of foreign economic activity of Ukraine on
the world market is carried out; the state of Ukraine's integration into the world economy is
estimated. An algorithm was developed to develop a methodology for optimizing the management of
material resources of a construction organization and to develop an export-import strategy for the
construction industry. The use of special software developed taking into account the construction
specificity and capable of work in integration with network technologies and design design
documentation has been made. The ways of increasing the effectiveness of Ukraine's cooperation
with the World Trade Organization (WTO) are determined; prospects of Ukraine's interaction with
EU countries are considered.
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Abstract. In the center of the city Odessa at the intersection of Deribasovskaya and
Preobrazhenskaya streets there is an architectural monument of the XIX century - "Passage". Due
to changing technogenic and natural factors, the "Passage” building was constantly undergoing
minor deformations. However, since 2009 the intensity of deformation of the building has
increased. To study deformation processes, geodesic monitoring was organized to study the draft of
the building. To quantify the sediment of the Passage building, a method of high-precision
geometric leveling with the beams of the second class program with a precision electronic level
Dini 12 and a bar-code strip was used. Analysis of the results of observations served as the basis
for an objective identification of the alleged causes of sediment. The main cause of the deformations
was the local soaking of the soil of the base of the building as a result of water leakage from the
damaged (spoiled) water-bearing communications that pass from Deribasovskaya street through
the entrance to the "Passage". After the reconstruction of water-bearing communications,
deformation processes ceased. This made it possible to give recommendations on eliminating these
causes and ensuring the normal operation of the building in the future. During the reconstruction of
the street Preobrazhenskaya in 2017, the road surface was lifted to a depth of 1-1.5 meter, and the
work was carried out by heavy road machinery and jackhammers. At the same time, reinforced
concrete was started to reinforce the foundations of the "Passage™ interior, also with the use of
jackhammers in conjunction with existing foundations. The appearance of new cracks is
presumably a consequence of these vibrational processes. Recent observations of the sediments of
the building, carried out in March 2018, found discrete subsidence of up to 12-30 mm for almost
half a year. Simultaneously, the electronic total station Nivo measured the roll of the outer walls of
the main facades of the building. Calculation of the rolls was carried out by the method of
coordinates. Roll in the direction of. Preobrazhenskaya street reaches 311 mm.

Keywords: water-bearing communications, geodetic monitoring, geometric leveling,
deformation processes, roll, building sludge.

Berymaenne. The ancient building of the Odessa "Passage”, was built in 1898-
1899, located in the city centre (on the corner of Preobrazhenskaya and
Deribasovskaya streets) and one of the most beautiful buildings in the city. Persist the
postcards (pic. 1.2), published before 1901, which are eloquently evidencing that the
Passage became the pearl of the Odessa. Pictures taken before the fire in 1901, as

there a central tower on the roof. In the result of the fire, this tower on the roof was
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burnt and was not restored.

Odecca.
7 Qdessa.

Pic. 1 «The building of the "Passage on postcards until 1901»

Ootessa 1‘}1‘4‘70"# 4

3

Pic. 2. «General view of the ""Passage" building in the early 19th century»

On the building have a large number of sculptures and stucco (pic. 3-4), the main
of them sculpture of Mercury protector of the trade and two sculpture of Fortune.
Talented Polish architect L.L. Vlodek balanced harmoniously combined several
architectural styles: modernized eclecticism, mixed style of Baroque and
Renaissance, eclecticism and late modernity (interiors) and even the Moorish style
(arches). At the time of commissioning, "Passage” was equipped with the most
modern standards for that time - electric lighting, which was provided by own power
station, steam heating, telephones, elevator.

The inner courtyard of the hotel is closed by glass roof and creates a unique
atmosphere of the European city with the refinement of architecture and sculptural
compositions, inside of the hotel there is a whole street with shopping rows (pic.4)

Before the revolution in "Passage" were the most solid shops of the city:
jewelry, perfume and haberdashery, gramophones and musical instruments,
gastronomic, crockery, book and postcards. Besides, "Court Passage” Passage"” was
in the building of "Passage".
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Pic.4. «The modern view of the ga er se "»

In the years of the NEP, apart from the hotel and shops, the building housed
various Soviet institutions. One of the most famous and the longest (about 100 years)
that existed without changing the profile of the "Passage"” element was the "Central
Gastronome” (located in the premise on the first floor at the corner of
Deribasovskaya and Preobrazhenskaya streets). The profile of the retail space store
was changed only at the beginning of the 21st century. Nowadays, there is jewellery
store and located in the hotel complex and shopping rows.
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OcHoBHoii Tekcr In 2017, in the old building of the Odessa’s "Passage", after
reconstruction of water-bearing communications and foundations in 2015, reappeared
the cracks. Presumed cause is soaking the loess-like soil of the base of the building
and arising due to their uneven precipitation. [3]

The first visual deformation cracks of the "Passage” walls were detected in 2009.
By the department of engineering geodesy of Odessa State Academy of Civil
Engineering and Architecture on the perimeter of the building were laid deformation
sedimentary marks (pic. 6) and were made 4 cycles of high-precision geometric
levelling with short beams of sighting by the electronic level DINI 12 according to the
program of Il class of accuracy. From the analysis of the results, it was concluded that
significant local sediments (20-22 mm) of grades 12, 13, 16, 17 are caused by soaking
the soil of the foundation of the building from obsolete damaged water-bearing
communications, which run from ul. Deribasovskaya through the entrance to the
"Passage" After their reconstruction, the fourth leveling cycle showed no further build-
up of the building, and a mathematical-statistical analysis of the results confirmed that,
in the absence of additional aggressive influences, the sediment would end in May
2019, increasing by 1 mm.

However, in 2016-2017 years the capital reconstruction of the road surface and
communications of the street of Preobrazhenskaya with excavation up to 1.5 m (pic. 7-
8), which probably influenced condition of the building. [4-7]

For a qualitative assessment of new deformations, finding out their causes,
sources, and making recommendations for the elimination of possible disruptions,
continued geodetic monitoring performed in 2009-2017.

Geodetic monitoring continued with the observation of sediments of deformation
marks and rolls of the exterior walls of the building. The measurement accuracy of the
sediment was established in accordance with requirements with an average square
error not exceeding = 2.0 mm. This value is the starting point for selecting the
observation method, the instruments and calculating the accuracy of determining the
excess at the station. To determine the building sludge with an average square error of
mn < + 2,0 mm, the method of high-precision geometric levelling by short beams of
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sight up to 25 m was used in accordance with the program of Il class of accuracy using
the high-precision electronic level DINI 12 and bar-code strip. Three base-points were

used as a fixed base. [4-7]
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Pic. 7. «Reconstruction ' the Trasf
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Pic. 8. «Replacmen of engineerlg networks near the ""Passage’"»

From the obtained results it follows that from August 26, 2017 to 07.03.18 the
building sludge was practically absent with the exception of grades 12, 13, 16, 17, 18,
19 from 3 to 9 mm, M37 and M38 - 12 mm and M29 - 30 mm. There are no
regularities in the development of precipitation, except that the first two grades are in
the sensitive structures of the building-arches, and the M29 sediment is probably
associated with reinforced concreting to strengthen the foundations of the "Passage's"
interior with the use of jackhammers in conjunction with existing foundations.

Building tilt were measured instrumental by electronic tachymeter series Nivo.
The rolls of the walls were calculated by the coordinate method. The technical task
was to determine the roll of the walls of the main facades from the Deribasovskaya
street and Preobrazhenskaya street.

In connection with a significant number of architectural elements, the challenge
was to the determine the plane of the walls in terms of both height and height. The
definition of roll of the building was carried out in height and in four levels. Due to the
lack of measurement drawings, the distance between points along the length of the
building was taken in such a way that the plane of the wall was designated.

From the results obtained, it follows that the deviation of the walls from the side
of Deribasovskaya ranges from 0 to 125 mm. At the same time, there are no
regularities in the deviation of the building walls. The maximum deviation of the wall
along the vertical is 125 mm. A significant variation in the deviation of the walls in the
planned position takes place along the facade from the side of the Preobrazhenskaya
Street. The deviation of the wall varies from 0 to 311 mm in the level of the fourth
floor. Part of vertical deviations the middle of the building wall from the
Preobrazhenskaya street in pictures 9.

Conclusions and recommendations.

1. Precipitation of the building during the last cycle of geodetic observations in
the period from 26.08.2017 to 07.03.2018. develops unevenly and is the range from 0O
to 30 mm. There is no possibility to establish the reasons for the development of the
uneven deformation of the "Passage™ building. At the time, the development of uneven
deformation can be influenced by:
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Pic. 9. «Part of vertical deviations the middle of the building wall from the
Preobrazhenskaya street»

- change in groundwater level including under the influence of reconstruction of
the street of Preobrazhenskaya;

- the impact of technogenic dynamic processes;

- the influence of dynamic processes in the process of reinforcing foundations.

2. Due to the fact that the interval between the penultimate and the last cycles of
geodetic measurements is 6 months, it is not possible to establish the development of
deformation in time. In this regard, and it is necessary to perform at least three more
cycles of geodetic measurements with an interval of 1 month, in order to reveal the
regularity in the development of the draft of the building in time.

3. The maximum deviation of the roll from the side of the Preobrazhenskaya
Street is 311 mm. In addition, the value of the roll is within the limits permitted by
regulatory documents.

4. It is advisable to install deformation marks inside of the building as an arch
and as an along the perimeter of the exterior wall of the building from the east side.

5. The building of the "Passage" requires constant geodetic monitoring during the
whole period of its reconstruction.
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Annomayusa. B ycrnosusx eospacmaroweco aHmMpoNno2eHHO20 8030€UCmEUs Ha Iumocgepy,
KaK OCHOBAHUS UHIHCEHEPHBIX COOPYHCEHUU, 3AMAYUBAHUS SDYHINOE U3 NOBPEHCOEHHBIX USHOULEHHbIX
B000HECYUUX KOMMYHUKAYUL, HENPeOCKa3yemo20 USMEHEHUSI PeXCUMA SPYHIMOBLIX 800, NONAOAHUS
8 HUX PA3MbLEAIOWUX ACPECCUBHBIX npumecell, 00pa308aHusi NOO3EMHBIX NYCHIOM - NEPEOCMENEeHHOe
3HAYeHue umeem KOJIUYECMEEHHAS OYeHKA NPOCMPAHCMBEHHO - 8DEMEHHO20 NONONMCEHUs 30aHU,
NONYYEHHAS] 00BEKMUBHBIMU 2e00e3UYECKUMU MemOoO0aMU HAMYPHbIX HaOmooeHu. B camom
yenmpe 2copooa Odeccovl Ha nepecevenuu yauy /epubacosckou u Ilpeobpasicenckoll pacnonoicen
namamuux apxumexkmypvl XIX cmonemus «llaccadxcy. B cuny usmeHaowuxcsi mexHo2eHHbIX U
npupooHvIX  hakmopos 30anue «llaccasxca» NOCMOSHHO Npemepnesano He3HAuUmenbHble
oepopmayuu. Oomuaxo, ¢ 2009 2o00a ummencusnocmv Oeghopmayuu 30aHus y8eauuUIacs. s
uzyuenus 0eQOpMAYUOHHBIX NPOYecco8 OblI OpP2AHU306AH 2e00e3UteCKUll MOHUMOPUHE O
uccnedosanuro ocaoku 30anus. Pabomul evinonnuna HayuHo-ucciedo8amenbckas iadoopamopust
Kageopsl umdiceneproli 2eodesuu O0ecckoll 20CYOapCmEeHHOU aKadeMuu Cmpoumenrbcmeda u
apxumexmypul. [[na KoauuecmeeHHou oyerKku ocadok 30anus «llaccasca» Ovlnl npumenern memoo
BbICOKOMOYHO20 — 2€0MEeMPUecKo20 HUBEIUPOBAHUS KOPOMKUMU 00 25 Mempos Jyuamu
suzuposanusi no npoepamme Il knacca npeyusuoHubIM 1eKMpOHHBLIM HUseaupom Dini 12 u wmpux
- K000801 peliku. AHanuz pe3yibmamos HaOM0OeHUll NOCLYHCUTL OCHOBAHUEM O] 00BbEKMUBHO20
BbIABNIEHUSL NPEONONAaAeMblX NpuduH 0cadox. (OCHOBHOU NPUYUHOU BO3HUKWUX Oepopmayuil
NOCTYHCUTIO JIOKATIbHOE 3aMAYUBanue PYHMO8 0CHOB8AHUs 30aHUs 8 pe3Vlbmame 8blMeKaHusi 600bl
U3 NOBPENHCOCHHBIX (UCNOPUEHHBIX) B0OOHECYWUX KOMMYHUKAYUL, KOMOpbvle NpoX0oosam ¢ YI.
Hepubacosckoii uepez 6x00 6 «llaccasxcy. Ilocne pekoHCmMPYKYuu 8000HECYWUX KOMMYHUKAYULL
OdehopmayuoHmvie NPoyeccbl NPeKPamuIUcy. ImMo no3601UN0 OAMb PEKOMEHOAYUY NO YCMPAHEHUIO
IMUX NPUYUH U obecneueHuro 8 OdalbHeluemM HOPMANbHOU IKCHAyamayuu 30anus. Bo epems
pexoncmpyxkyuu yi. Ilpeobpascenckoti ¢ 2017 200y, 66110 0eMOHMUPOBAHO OOPOICHOE NOKPbIMUE
Ha enyouny I1-1,5 m, a pabomvl GbINOIHANUCH MANCENOU OOPONCHOU MEXHUKOU U OMOOUHBLMU
monomramu. OOHOBPEMEHHO ObIIO HAYAMO APMUPOBAHHOEe OemMOHUPOBanue NO YCULEHUIO
@ynoamenmos enympennux nomewenuti «llaccasxca», makdce ¢ NpumeHenuem OMOOUHbIX
MONOMKO8 Npu ceéa3ke ¢ cywecmeyiowumu @Gynoamenmamu. Ilosenenue Ho8bIX Mpewun
NPeOnoNONHCUMENbHO — ABNAEMCA  CIe0CmeUeM dMmux 6ubpayuoHusvlx npoyeccos. Ilocreonue
HAOA00eHUsL 34 0caoKamu 30anus, evinoaHenHvle 8 mapme 2018 2o0a, obnapycuiu ouckpemuvle
ocedanusi 0o 12-30 mm 3a noumu nonyeo008o0i nepuod. QOHOBPEMEHHO UBMEPSIU INIeKMPOHHbIM
maxeomempom Nivo KpeH HAPYIHCHLIX CMmeH 2lasHbIX ¢hacados 30anus. BeiuucieHnue KpeHog
npoU3800UIOCL Memooom Koopournam. Kpen 6 cmopony ya. Ilpeoopasicenckou docmueaem 311 mm.

Knwuesvie cnosa:  8o0oHecywue — KOMMYHUKAYUU,  2€00€3UHEeCKULl  MOHUMOPUHS,
2eomempuyeckoe HUenuposanue, 0eopmayuonHsvle NPoyeccol, KPeH, 0caoku 30aHus.

Cratps otnipasinena: 28.12.2018 r.
© unmkanosa H.E.
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