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About the journal

The International Scientific Periodical Journal "Modern Technology and Innovative Technologies' has been published since 2017
and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.
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TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / THI-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention
Innovative economics and management, Innovations in pedagogy, psychology and
Additional sections sociology, Innovative approaches in jurisprudence, Innovative philosophical views

Requirements for articles
Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.
All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).
All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.
The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.
Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.
The presence of UDC, BBK
Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education
Only previously unpublished materials can be posted in the journal.

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
of scientific research.
For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise to take
appropriate measures, as well as pay close attention to any information provided to us, which will indicate unethical behavior of one
or another author.
Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander, violates the law or
copyright rules, the editorial board considers itself obliged to remove it from the web resource and from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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YK 613.646-044.337
PROBLEM OF AIR QUALITY AND MICRO-CLIMATE PARAMETERS IN

EDUCATIONAL INSTITUTIONS
MMPOBJIEMA AKOCTI ITIOBITPS TA HTAPAMETPIB MIKPOKJIIMATY B
HABYAJIbHUX 3AKJIATAX
Peretiaka S.M. / Ilepersaka C.M.
c.L.s., as.prof. / K.m.u., 0oy.
ORCID: 0000-0003-4058-4525
Odessa National Maritime University, Odessa, Mechnikova 34, 65029
Ooecvkutl HayioHanbHul Mopcokull yrisepcumem, M. Qdeca, Meunuxosa 34, 65029
Osadchuk P. I. / Ocaguyk II. 1.

c.t.s., as.prof. / K.m.H., Ooy.

ORCID: 0000-0003-3312-0669

Odessa State Agrarian University, Odessa, Panteleimonovskaya, 13, 65039

Ooecvkutl depoicasruti acpapruti yHisepcumem, m. Odeca, I[lanmenutimoniscovka, 13, 65039

Anomauin. B pobomi posensdaemvcs npobrema 3abe3neyeHHs AKOCMi  nogimps i
napamempis MiKpoOKIiMamy y NPUMILYEHHAX 8 AKUX 8i00Y8AEMbCs HA8UAHHS. []s pe3yIbmamueHo20
HABYAHHS CMYOeHmU | GUKIAOAYl He NOBUHHI 8I0Yy8amu 6 ayOumopisx cneku, Xono0y abo 3a0yxu.
Y3acanenena inghopmayin npo eniue HesionogioHUX napamempie MIKpOKLIMamy ma nio8uujeHol
KOHYenmpayii 8yeneKucio2co 2azy Ha aouHy. Ilpogedeni 0ocniodiceHHsi OUHAMIKU HAKONUYEHHS
gyanekucnoeo e2asy 6 ayoumopii (00ecbko2o HAYIOHANbHO20 MOPCbKO20 — VHIgepcumemy.
3anpononosani 0CHOBHI HANPAMU PilUeHHs NPOOIeMU 3MEHUEHH KOHYEHMPayii 0ioKcuoy gyeneyio
ma 3abe3neyenns 6i0N0GIOHOI memnepamypu i 6i0HOCHOI 801020CMI 8 HABUANbHUX 3AKIAVAX.

Kniouogi cnoea: gy2nexucnuii 2a3, MemeopoNociuyHi YMOBU, OXOPOHA Npayi, ONANeHHS,
BEHMUAYIS, eHep2oedeKMUBHICb.

Beryn.

Po3ymoBa nisnpHICTH mepeadayae BUTPATH €HEPreTUYHHUX 3alaciB OpraHi3my,
OCKUIbKM TOTpeba MO3KY B €HEprii MiABHINYETbCA 1 CTaHOBUTH 15 — 20 % Bin
3arajbHOrO 00'€eMy €Heprii, sika BUTpadaeTbcsa B opranizmi. [lpu oMy crioskuBaHHS
KHCHIO KOPOIO T'OJIOBHOTO MO3KY 30UIBIIYETHCSA B IT’ATh pa3iB. [Ipu yuTaHHI BroJjioc
BUTPATH €HEPrii MiABUINYIOThCSA Ha 48 %; Mpu BUCTYIAX 13 JOMOBIAAMH a0 IMij yac
HaJlaHHS BIANOBiIeW Ha nuTaHHsA — Ha 94 % [1,2]. 3a iCHYIOUMMHU CaHITApHUMU
HOpMaMu [3] mpoliec HaBUYaHHS CTYJICHTIB BIIHOCUTHCS IO KaTeropii poOiT «ierka
[a», ToOTO pobOTa, IO BUKOHYETHCS CUIAYM 1 HE MOTPEOye (HI3UYHOTO HAIPYKEHHS.
Jlo xareropii poOIT «jierka 106» MOXIMBO BiIHECTH POOOTY BUKIaAada (poOOTH, 1110
BUKOHYIOTBCSl CHUJASYM, CTOSAYM a0O0 TMOB'sI3aHI 3 XOAIHHAM Ta CYHPOBOKYIOTHCS
neskuM  (HI3UYHUM HanpykeHHsMm). Ls karteropis poOIT BHUMarae ONTUMAaJIbHUX
MOKa3HUKIB MIKPOKJIIMATy, a caMe€ B XOJIOJAHHI TepioJl pOKYy TeMIepaTypy MOBITPS
22-24 °C, BigHOCHY BoJiorictb 60—40 %, y Terumii - Temreparypy noBitps 23-25 °C,
BiIHOCHY BoJioricTh 60—40 %. [liama3zonu TeMmnepaTypu HaJaHl JUisl KaTeropii jerka
la, BuxOmsiUM 10 TPU OJHOYACHOMY BHKOHAHHI B pPoOOUii 30HI POOIT pi3HOI
KaTeropii Ba)KKOCTI PiBHI MOKA3HUKIB MIKPOKJIIMaTy MOBHHHI BCTAHOBIIOBATHCH 3
ypaxyBaHHSM HalO1IbII YUCEIHHOT TPYIHU MPaIiBHUKIB [3], TOOTO CTYJEHTIB.

BiaMiHHICTE apaMeTpiB MIKpOKIIMaTy (TeMIlepaTypH, BITHOCHOI BOJOTOCTI Ta
IIBUJKOCTI pyXy MOBITPS) BiJ ONTUMAJIbHUX NPU3BOAUTH IO MOPYLIEHHS TEMJIOBOTO
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OasaHcy. 3HI)KEHHS TeMIIepaTypyd HABKOJMIIHBOIO TOBITPS TPU3BOAUTH 1O
M1BUIICHHS PI13HUIII TEMIIEpaTyp MUK TUIOM JIFOJIMHU 1 HABKOJHUIIIHIM CEPEOBHILEM,
a OTXe, 0 30UIbIIEHHS TEIUIOBAavl Bl OpraHi3My 3a paxyHOK TEIJIONPOBIIHOCTI,
KOHBEKI[Ii 1 BUMpoMiHIOBaHHS. JltoqMHa TounMHae BiqdyBaTH Opak Teruia, i cTae
XOJIOJHO. 3aHAATO CUJIbHE 3HIKEHHS TEMIEPAaTypyu MOXKeE MPU3BECTH O HAJIMIPHOTO
NEPEOXOJ0KeHH opraHizMy (rimorepmis). Ilpu mnepeoxonomkeHHI OpraHizmy
3MEHIIYEThCS (YHKITIOHATbHA JISUTBHICTh OPTaHiB JIIOAWHU, MIBUAKICTH O10XIMIYHUX
MPOILIECIB, 3HIXKYETHCS yBara, 3araibMOBYETHCS pO3YMOBA JIISUIbHICTb 1, B KIHIEBOMY
paxyHKy, 3HIKYEThCSI AKTHUBHICTh 1 Tpalle3laTHICTh JIOAWHU. TpuBanmuii BIUIHMB
BHCOKO1 TeMIIepaTypH, 0COOJIMBO B MOEAHAHHI 3 MiBUILEHOIO BOJIOTICTIO MOBITPS,
MO3K€ MPUBECTH 10 NIEPErPIBAHHS OpraHi3My BHUILE JOMYCTUMOI MEX1 — rinepTepMii —
CTaHy, IpH AKOMY Temreparypa Tuia nigHiMaerscs 10 38 °C 1 Buie. Takox BUCOKa
TEeMIEpaTypa BUKIUKAE MMOPYIICHHS POOOTH CEPIIEBO-CYAMHHOTO arapary, BUKJIHKAE
yacTe JWXaHHS, 3HUKEHHS ISUTbHOCTI TPaBHOI CHCTEMH, IO B PE3yJbTari
NPU3BOAUTH J0 HMIBUAKOTO CTOMJICHHS, 3HU)KEHHSI YBaru 1 Mpaie3aaTHOCTI.

3po3yMiIo, 10 MOBITPS NOBHUHHE OyTH YUCTHM 1 HE MICTUTH MIKIAJIMBUX
pedoBuH. Ha mepummii morisa ne Jjierko 3a0e3NeYuTH B HaBYAJIBHUX ayJIUTOPISX,
TOMY III0 BOHU HE MarOTh JXKEpeJsl yTBOPEHHSI IIKIITTMBUX pedoBUH. OHAK JKEpesioM
3a0pyIHEHHS € cama JoJiuHa. Y OyIb-IKOMY MICII, A€ 3HaXOASAThCS JIFOAM: IIKUIbHI
KJIACH Ta IUTSYI CaJKd, oPiCH 1 KIHOTeaTpu, KPaMHHUIIl 1 TPAHCTIOPT — 3aBXKJIU ICHYE
MMOBIPHICTh NEPEBUIIEHHS HOPMHU BYTJIEKHMCIIOTO T'a3y BHACIIIOK JAMXaHHS JIHOJEH.
be3 Byriekucioro razy, sik 1 6€3 KUCHIO, XKUTTS JTIOJIUHU HEMOXJIMBE, TOMY 11O BiH
CTUMYJIIOE 3aXHCHI CHCTEMH HAIIOTO OpraHi3My, JOMOMAararouu CIPaBISATHCS 3
(b13WYHUMH Ta 1HTEJICKTyaJlbHUMM HaBaHTaXXEHHsSMU. JonHa quxae MOBITPSIM, IO
MictuTh 20 % xucHio 1 0,04 % Byrnekucnoro razy (CO;), a BUuauxae cymiii, B sKii
ou3bko 16 % xucHiO 1 4% BYTJIEKUCIOro rasy, TakuM 4MHOM KoHueHtpauis CO;
301IBIIYETHCS B COTHIO Pas3iB.

OCHOBHHU TEKCT

JlocipKeHHsT BIUTUBY MIOKCHUJIy BYTJICLIO HAa CaMOIOYYTTS JIOAEH MOKa3aiu,
0 MPU BUCOKUX KOHIIGHTpAIisiX LbOrO ra3y B MOBITPI NPOSBISETHCS 3HAYHE
3HIDKEHHS yBaru 1 BUHUKA€ XpOHIYHA BTOMA. Biibll TOro, BYIJIEKMCIUHM ra3 CTae€
NPUYMHOIO TIJBUIIEHOI 3aXBOPIOBAHOCTI Jojned. B mepury uepry crpaxkiae
HOCOTJIOTKA 1 JUXaJIbHI NUISAXH, MIABUILYETHCS YHUCIO acTMAaTHYHUX HamamiB. [lpu
TPUBAJIOMY BIUTMBI BYTJIEKHCIIOTO Ta3y Ha OPTaHi3M JIIOJIWHHU, B KPOBI MOYHMHAIOTH
B110yBaTHCsl 010XIMIYHI 3MiHH, 1110 MPU3BOIUTH JI0 TIMEPTOHIT, OCIA0JEHHS CEPIIEBO-
cynuHHO1 cuctemu [4]. Benuka konmentpamis CO, B TOBITpI NPHU3BOJAUTH [0
IHTOKCHUKAIIll OpraHi3My 1 BHUKJIMKae cTaH rinepkamndii. [Ipu rinepkamnuii JtoauHa
BIIUyBa€ TPYAHOILIl 3 JUXaHHSAM, HYJIOTY, TOJOBHUH OUIb 1 MOXE HaBITh
3HENPUTOMHITU. SIKIIO BMICT BYTJIEKHCIIOTO ra3y HE 3HUXKYETHCS, TO Jalll HAcTae
yepra rifnokcii — KHCHEBOTO TOJIO/yBAHHL. Cmpasa B TOMY, IO 1 BYIJIGKUCIIUHN Ta3, 1
KHCEHb HepeMILHyIOTLCﬂ B OpraHi3aMi Ha OJHOMY 1 TOMy 3K «TpchnopT1» -
reMoryio0iHi. ¥ HOpMi BOHU «IIOJAOPOXKYIOTh» Pa3oM, MPUKPIIUIEHUN A0 PI3HUX MiCIb
MOJIEKYIH TeMoryio0iny. OpHak mMmiJBUILEHA KOHIEHTpallis BYIJIEKHCIOIO razy B
KpPOBI 3HMKY€E 3JaTHICTh KHUCHIO 3B'S3yBaTHUCs 3 reMorjo0iHoM. KijgbKicTh KHUCHIO B
KpOBI 3MEHITY€ThCs 1 HacTae rinokcis. [Ipy nmeBHiN KOHIIEHTpaIlli ByTJIEKHUCIOTO Ta3y
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B MPUMIIIEHHI CIIOCTEPIraloThCs 3MIHM CaMOIIOYYTTsI JIIOJIMHM; TIPUKIIAIN HABE/ICH] B
TaOJIHIII.

Taoaunga 1
PiBeHb Ta HACJIIIKN KOHIEHTPAIil BYTJIEKHCJIOT0 ra3y B NpUMillleHHi
Pisens CO,, ppm di310710T19H] TPOSIBU
330 - 400 ATMmocdepHe TOBITpS — 17eajdbHE I 3I0pOB’S 1
rapHOTO CAMONOYYTTS
400 - 600 HopmanpHuii piBeHb SISl TPUMIIICHbD.
PexomeHs0BaHO HE TMEpEBUILYBaTH ISl JIUTSIYUX
10 600 CaJIKiB, MIKIJIBHUX MPHUMIIIEHb 1 IHIIUX HAaBYAJbHUX
3aKJIaJIiB

3’ABIAIOTBCA CKAprd Ha SIKICTh TOBITPsA. Y IoJeH 3

600 - 1000 :
ACTMAaTUYHUMH NMPOoOJIeMaMH YacTIIAIOTh HAMAIH

3arasibHUN JUCKOMGOPT , CJIaOKICTh, TOJIOBHUHN O1b,
najae KOHIIEHTpallisl yBaru, 30UIBIIYETHCS KITBKICTh
> 1000 MOMUJIOK Yy po00Ti. MoXyTh OyTH BU3HAYEHI HETaTUBHI
3MIHU B KpOB1 1 BiJI3HauY€Hl 3arajbHli MNpoOIEeMHU
JIMXaJbHO1 1 KPOBOHOCHOI CHCTEM

3HayHa  KUIbKICTb TOMMJIOK Yy  po0OoTi, 3aiiBa
JpaTiBIMBICTh Ta arpecis, OUIBIIICTD HE MOXKe

> 2000 L ,
30cepeuTUCs Ha pobOTi, iHOAI CHOCTEPIracThCs
i IBUIIICHA TIIEPAKTUBHICTh

> 40000 rI'iIlBHHleH.HH IHTEeHCHUBHOCTI JIIXaHHS, CepLEBOi
JiSUTBHOCTI, 3HM)KCHHS TTPAIle3/1aTHOCTI

> 50000 3aauuika, MOCHJICHHS CEpIIEBOI MISIBHOCTI, 3HMKCHHS
npale31aTHOCTI

> 60000 3HIDKEHHS ~ PO3YMOBOi  JisZIBHOCTI, ~ BUHHMKHEHHS

TI'OJIOBHOT'O 60J'IIO, 3aI1aMOPOYCHHIO

> 100000 BTtpara cBimoMocCTi, KOMa Ta CMEpPTh

IDicepeno: [5]

Mertoro 111€i poOOTH € TONIYK INUISIXIB MOKpPAIICHHS MIKPOKJIIMATHYHUX YMOB
(MOCSTHEHHS ONTUMAJBLHUX YMOB) Ta SIKOCTI TOBITps (Oe3medyHa KOHIIEHTpallis
BYIJIEKHUCIJIOTO Ta3y) y HaBUYAJIbHUX Kopiycax OJIeChbKOro HalioHaJIbHOTO MOPCHKOTO
yHiBepcurery (OHMY).

OHMY cknanaetscst 3 AT OyJIBENb: «CTapUi» KOPIyC, aaAMIHICTPATUBHO-
ayJIMTOPHUIN KOPITYC, JTAOOpATOPHUN KOPMYC, CHOPTKOMIUICKC, MAIIMHHUMA 3al.
[Inoma onamoBalbHUX MpuMilieHs cknagae 31391 m?. Bugatku Ha KOMyHaIbHI
nociyru 3a 2019 pik gopiBHIOOTH 7,344 MIH. TpH. 1 3pO3yMuIO OyayTh TUIBKH
3poctaTu. DiHAHCYBaHHS YHIBEPCUTETY JEpKaBoIO ckiamae Omu3bpko 29 % (2,107
MJIH. TpH.). TakuM YHWHOM, HaAWOIIBII «3aIiKaBJICHUM» B 3MEHIICHHI BUTpAT Ha
KOMYHQJIbH1 BUJIATKHU € CaM YHIBEPCHUTET.

Komynanpni Bugatku OHMY ckimamaroThesi 3 BUIUIAT 3a TEIJIONOCTAYaHHS,
BOJIONIOCTaYaHHsI, €IEKTPOCHEPTiI0 Ta ra3. Ha pucynky 1 mpenacraBieHa moJis KOXKHOT
CTaTTl BUTpAT.
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Puc. 1. Bupatku OHMY Ha komyHaJbHI mocayru 'y 2019 p.

Aemopcvka po3pooka

3 mHaBeZeHOro Oe3aJbTEPHATHBHO BHTIKA€, IO TOJOBHUMH (arMaHaMu
BUJATKIB € TEIUIONOCTaYaHHsS Ta eJEKTPOEHEprid. 3a TEeIUIONOCTaYaHHs, 10
3abe3reuye TEMIIEpaTypy B KOpPIycaxX YHIBEPCUTETY, IO 1HOJI BUXOJUTh 3a MEXI
ONTUMAJILHUX TOKa3HUKIB MIKPOKJIIMATy HEOOXIHO CIUIadyBaTH BEJMYE3HI TPOIIIi
(3,972 mnH. TpH.). 3HWKEHHS TEMIIEpaTypyd HEMUHYYE MPU3BOJUTH J0 MiBUILCHHS
BIJTHOCHOI BOJIOTOCTI MOBITPS 1 K CJIJICTBO PO3BUTOK OaKTepii Ta MIKPOOPraHi3MiB
IIKIVTUBUX JIJI 3J0POB’ S Ta MOCUJICHHS TEIJIOBIAa4l OpraHi3MOM JIFOIUHU.

Btpatu Temnotw y HaBKOJIMIIIHE CEPEAOBHINE BHU3HAYAIOTH TEMIIEPATYPY ¥
NPUMIILEHHSAX YHIBepcUTeTy. ButpaTu Temnoru Ha onanroBaHHS OyAiBII 3aliexkaThb
Bil ii pO3MIpiB, METEOPOJOTIYHUX YMOB VY HABKOJHUIITHROMY CEPEIOBHINI Ta
TEPMIYHOTO OINOPY OTOPOJIKEHBb (CTiHH, JAaX, BIKHA) Ta BiJl CUCTeMHU BeHTwALii. Ha
TEPMIYHHUI OMip BIUIMBAIOTh 32 PaXyHOK YTEIUICHHS MPUMIIICHb, 3aMIHA BIKOH Ha
eHeproedexkTuBHl. [[iABUIUTH €(PEKTUBHICTh BEHTHJIALII MOXJIHBO 3a PaxyHOK
BIIPOBAKCHHS YTHITI3AIll TEIJIOTH BIAMPAIIbOBAHOTO MOBITPS Ta ii AereHTpamizamii
(BEHTWJIALIS JIMIIIE TUX MPUMIIIEHb A€ B JJAHUM 4Yac 3HAXOASATHCS JIIOJM 1 SIKIIO 1€
MOTP10HO).

Ha cboronHi B yHIBEPCUTETI KapTWHAa HACTyIIHA — «CTapl» BIKHA IIIJIBHO
3aKpPUBAIOTHCS 1 MOCTYIOBO 3aMIHIOIOTBCS Ha HOBI. 3 YTEIUJIEHHSIM CTIH CHUTYyallis
CKJIa[HIIIa, TOMY 110 JAesKl ¢acagu OyaiBedb MaOTh ICTOPUYHY IIHHICTH 1 MPOCTE
BCTAHOBJICHHSI YTEIUIIOBada HE MPUITYCTUME. [3-3a HU3BKOI €EeKTHMBHOCTI CHCTeMa
MIPUMYCOBOI BUTSKHOT BEHTWIALIT BUMKHEHA. [HMUIbTpaliis CBIXKOTo MOBITPS 3 30BHI
MpakTU4YHO BiACyTHS. Lle 3 ogHOTO OOKY MPHU3BOAUTH /10 3MEHIIEHHS BTpAT TEILIOTH
MIpU BEHTWJIAL], a 3 1HIIOr0 OOKY /10 CTPIMKOTO HAaKOMUYEHHS BYTJIEKHUCIIOTO Tra3y B
PUMIIIICHHI.

Bynu mpoBeneHi MOCHIJKEHHS B CTaHAAPTHIN aymuropii o6’emom 163 m°
(8,5%6%3,2 M), sika po3paxoBaHa Ha 40 CTYIEHTIB, JUIsl MPOBEIEHHS JEKLIA Ta
NpaKTUYHUX poOIT. MeTa HOCHIIKEHHS — JUHaMiKa HAKONMMYEHHS BYTJIEKHUCIIOTO
razy. [[ns mporo BuMiproBajiach TeMIlepaTypa, BIJIHOCHA BOJIOTICTh IIOBITPS Ta
koHreHTpailis CO,. OTpuMaHHs pe3yJbTaTH HABEICHI HA PUCYHKY 2.

Jlns BUMIpIOBaHHS KOHIIGHTpAIlli JIIOKCHAY 3aCTOCOBYBaBCs NpwiIaja Ha 0asi
natyuka MH-Z19B, Ttemmneparypu 1 BIIHOCHOI BOJIOTOCTI — TICUXPOMETP
acmipaniiiauit MB-4M. BuMiproBaHHs MPOBOJUIIOCHE MPOTATOM TPbOX HaBYAIBHUX
nap. Kinbkicts cTyaeHTiB Ha 3aHsTTi — 36, 28 Ta 30 ocib. [1ix yac nepeps
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Puc. 2.
JInHaMiKa HAKONIUYEHHS BYTJIEKHCJIOT0 ra3y
Aemopcovka po3poboxa

BIIKpUBAJIOCh OJIHE BIKHO 1 JABEpl /g CTBOPEHHs MpoTsary. 3a 4,5 roauHu
TeMIiepatypa B ayauTopii 3pocia 3 15 mo 21 °C, Tak 1 HE JOCSITHYB ONTHUMAIbHHUX
napaMmeTpiB MikpokiimaTy. BigHocHa Bojoricte migHsiacs 3 89 mo 95 %.
TemnepaTtypa HaBKOIMIIHBOTO cepenoBuiia 13 °C, BigHOCHA BOJOriCTh 6513bK0 100
% (TymaH), LIBUAKICTh BITPY 3a 1ikajiow bodopra — 3 6ana. Takum unHOM, TIJIBKU 3
nepury napy 3 8.30 mo 9.50 konnentpaiis CO2 3pocna 3 400 1o 3066 ppm, ToOTO Y
7,5 pasis. [licisa nepiroi mepepBr HOBa Tpyma po3movaiia 3aHATTS MPU KOHIIEHTpAITii
2233 1 3akinumna npu 3480 ppm. Ctpok nepmoi nepepsu 10 xuwmmn (9.50-10.00).
Tepmin apyroi nepepBu 20 xBunuH (11.20-11.40). B wmeil mepiog 3a paxyHOK
MPOBITPIOBAHHS KOHIIEHTparliss Bnaiga g0 2066 ppm. Tpers rpyma 3akiHuyBajia
3aHATTA (13.00) npu «pexkopauux» 3835 ppm.

Hopmu sxi perymorote BMicT CO, B VYKpaiHi BiACYTHI, €IMHUNA AIIOYUIN
noKkyMeHT 11e ITocTaHoBa TOJIOBHOTO JAEP’KaBHOTO CAHITAPHOIO JiKaps YKpaiHU Bif
22.07.1996 poxy Ne 25. 3a sKOIO TIrl€HIYHMK HOPMATHUB Yy TOBITPI poOOYOi 30HU
miokeuxy Byraemo — 8000 mr/m®, 3 kiac HeOGesneku. Ilepepaxynok mgae 4373 ppm.
TakuMm YMHOM 3T1IHO BITYM3HSHUX HOPM B ayAUTOPISX Bce 4yAoBo. B €Bpomi Hemae
IOPUAMYHO OOOB'SI3KOBUX HOPM IIPO SIKICTh MOBITPSI B MPUMIIICHHAX. 3aMICTh I[bOTO
icHye 03Il OI[IHOYHUX BEJUYHH, SIKI Ha3MBAIOTHCSI OPIEHTOBHUMHU a0O0 IT1IbOBUMH.
VY HimeuuuHi B SIKOCTI TIT1€HIYHOT OPIEHTOBHOIO BEJIMYWHU BIAMOBIIHO IO CTAaHAAPTY
DIN 1946 3actocoByethcst 3HaueHHs CO, 1500 ppm. YV ®innsuaii MakcuMaabHO
nomnyctuma KoHueHtpanis CO, B mpuMIIIEHH] P HOPMaJIbHHUX MOTOJHUX YMOBaX
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ctaHoBUTh 1200 ppm. Y HOpPBE3bKHMX 1 IIBEJACBKUX HOpMax [Jisl KUTJIOBUX
MPUMIIIEHB, KT 1 0iciB BcTaHOBIIEHa MakcuMaibHa KoHIeHTpallis CO, 1000 ppm.
VY Janii, 3rilHO 3 HOPMaMu OpraHy 3 OXOPOHH IIpalli, BMICT BYIJIEKHCIIOTO ra3y B
TUTSYUX cajlax, MmKojiax 1 odicax He moBuHHO mepeBumryBatd 1000 ppm [5].
['pannunonomnycruma Hopma PecnyOuniku biopych amst Jiokcuay BYTJIEIIO Y TOBITPI
po6ouoi 30oum B mopiBHioe 4917 ppm (9000 mr/m*) [6]. Pociiiceka ®enepartis —
ONTUMAJILHUM i 310poB's monuHu piBHeM CO, BBaxaerscs 800-1000 ppm.
Bigmitka Ha piBHl 1400 ppm — Mexa JOMYCTUMOTO BMICTY BYIJVIEKHUCIIOTO Ta3y B
MIPUMIIICHH], SKIIO HOTO O1bIIIe, TO SIKICTh MOBITPS BBAXKAETHCSI HU3BKUM [7].

BucHoBkH.

TakuM 4YHWHOM, 3TiHO JOCBIY PO3BUHYTHUX KpaiH, SKICTh TIOBITPS Yy
BITUM3HSHUX 3aKJIa/1aX OCBITH HE MOKE BBaXKATHUCS 3a/I0BUIbHOI0. BUHNKae NMUTaHHS
AK MOKPAIIUTH CUTYALIIO0 3 YpaXxyBaHHM, 1110 30UTbLIEHHS MOBITPOOOMIHY HEMUHYYE
mpu3Besie JI0 3POCTAHHSA BUTPAT TEMJIOTH HA ONATIOBAHHS. HpI/I OMYy IO 1
yHlBepCI/ITeTI/I 1 KpaiHa MalTh OOMEXeH1 (PIHAHCOBI MOXKJIMBOCTI ISl TIPOBEACHHS
peKOHCTPYKIii OyniBens. ToMy HEOOX1AHO B Mepuly yepry BIPOBAKYBATHU 3aXOIU
K1 HEe MOTPeOYIOTh 3HAUHUX KOIUTIB:

1. IlpuiiHaTr 1 BOPOBAAWTH CaHITAPHI HOPMH, IO OyAyTh BHU3HAYATH BMICT
JTIOKCUJy BYTJCII0 Yy TMPUMIIMICHHSIX, 30KpeMa, 3aKjiajiax OCBITH, BPaXxOBYHOUH
CBITOBIH JTOCBIJI.

2. 3000B's13aTH KEPIBHULTBO 3aKJIaJlIB BUIIOI OCBITH 3a0€3MEUUTH ayAUTOPIi, Y
Meplly Yepry, po3paxoBaHli Ha 3HA4YHY KUIBKICTh CTYAEHTIB NpWIaJaMd Jis
BUMIiproBaHHA KoHeHTpauii CO2.

3. 3anpoBaauTH TPAKTUKY OOOB’S3KOBOTO MPOBITPIOBAHHS ayJIUTOPId Ha
nepepBax.

4. 3MIHUTHU PO3KJIAIN 3aHSITh, TAKUM YHMHOM, 11100 OCHOBHUI 00’ €M HABUAJILHOTO
qacy MpumnajaB Ha TEIUIUMA MEeP10 POKY.

5. BripoBaauTtu CUCTEMY €HEPTETUYHOIO MEHEIKMEHTY.

J10 3ax0/1iB JpyToi 4epru MOKJIMBO BIAHECTH:

1. BimMoBa BiJ IIEHTpaIi30BaHOTO OMaJeHHS K B Kpaih He edexrtuBHOTO. Lls
CUCTEMa HE MOKe 3a0e3MeyYuTH BIJIMOBIJHI MapaMeTpu MIKpoKiIiMaTy. SAKicTh
OTPMMAaHMUX TMOCIYr BiJ TEIUIOBUX MeEpex He3aaoBuibHa. CrpoOyiiTe 3HalTH
rap/iepoOu y 3aKJiajiax BUIIOi OCBITH.

2. Ilepexin HA aBTOHOMHY ONAJIIOBAJIbHY MEPEXKY, B MEKaxX OJTHOrO KOPIYCY, 3
napajenbHOIO MMOAaYeI0 TEIUIOHOCIS B IpuMinieHHs. Lle 103BoiauTh perymoBaT iioro
nojiayy B 3aJIEKHOCTI BiJ MOTpeOd 1 BUMHUKATH (3MEHIIyBaTH) MOAa4Yy Tam Je 1€
MO>KITUBO.

3. BiagmoBa Big IEHTpadi30BaHOI MPUMYCOBOI  MPUILIMBHO-BUTSKHOIO
BEHTWIsALI€0. B OyniBnsx, B SKUX HE MPOBOAMIOCH YTEIUICHHA HAa BEHTHJISIIIO
npunajae TpeTUHA BTpaT TEIJIOTH, MICJsl BCTAHOBJIEHHS TETIOBO1 130JIA1111 Ha CTIHAX
1 Jaxy 18 CKJIa0Ba 30UIBIIYETHCS J10 TTOJOBUHMU [8].

4. HeoOXigHO BIPOBAKYBATU OUIBII THYYKY JICIICHTPATI30BaHY CHCTEMY
BEHTHWJISIIT — JUISl ayAUTOPIN Yy BUTIISIAI PEKyIepaToOpiB TEIUIOTH BUTSYKHOTO MOBITPSI.
JI71s1 IeBHUX NMPUMIIIIEHb 0OMEKUTUCH 1HPIIBTPAIIIEIO.

5. ABTOMaTH30BaH1 CUCTEMH BMHUKAaHHS BEHTWISLIMHUX MPUIAJIIB B 3aJI€KHOCTI
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Abstract. The paper deals with the problem of ensuring air quality and microclimate
parameters in the training rooms. For effective learning, students and teachers should not feel the
heat, cold, or shortness of breath in the classrooms. Generalized information on the effects of
inappropriate microclimate parameters and increased carbon dioxide concentration on humans.
Studies of the dynamics of carbon dioxide accumulation in the audience of the Odessa National
Maritime University have been carried out. The main directions of solution of the problem of
reduction of concentration of carbon dioxide and maintenance of the appropriate temperature and
relative humidity in educational establishments are offered.

Key words: carbon dioxide, meteorological conditions, labor protection, heating, ventilation,
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Annomayun. OOHOU U3 BANCHEUWUX 3A0AY COBPEMEHHOU OP2AHUYECKOU XUMUU SA615emCsl
NOUCK U pa3pabomKa HOBbIX Memo008 CUHME3A OPSAHULECKUX COeOUHEHU.

B pabome Ovina uzyuena 803modcHOCb HOB020 NOOX00A K CUHMES) YUKTO2OMON08 KOpeuHna,
meoghunnuna u meoopomuna. bvinu pazpabomansi HO8ble MemMoObl CUHME3A, U3VUEHbl COUCMBA U
00Ka3aHa CMPYKmMypa CUHmMe3UpoB8aHuvlx coeounenuti. bvino nokasamo, umo cxema «KCaHmMuH —
€20 YUKILO20MONO2Y MOdcem OblMb peanu308aHa NnpeepaujeHuemM UCXOOHbIX KCAHMUHO8 6
coomeemcmeyouue 4-amMuHoUMUOA301-5-KapooKcamuodsbl ¢ NOCIe0VIOWUM NpespaujeHuem ux 8
umuoazo-[4,5-e] [1,4]-ouazenunvi. bBviia ommeueHa nepcneKmMuBHOCMb U3VUeHUsT OUOLOSUHECKOU
AKMUBHOCMU CUHMESUPOBAHHBIX COCOUHEHUL C Yelblo OaNbHeUue20 NPUMEHEHUs. UX 8 MEOUYUHCKOU
npakmuxe.

Knrouegwle cnosa: kcanHmumwl, YuK1020MON02U KCAHMUHO8, 1,4-0uasenuHul.

Pa3paboTka METO0B CHHTE3a HOBBIX BEIIECTB SIBJISIETCS OMHOW M3 BAKHEUIIINX
3a/1a4 COBPEMEHHON OPTaHUYECKON XUMUMU.

YcnenHoe BHEIPEHUE B MEAUIIMHCKYIO TPAKTUKY MHOTOUHCIICHHBIX MTPENapaToB
rpynnsl 1,4-0eH3auasenuna [5] BRI3BAIO OOJBINONW WHTEPEC K HOBBIM MPOU3BOIHBIM
ATOTO KJIacca, BKIIOYAs CTPYKTYPHI, COJEpKallde B KadyecTBe (parMeHTOB siapa
Pa3JIMYHbBIX T€TEPOLUKIIOB [1-4].

Nnest cunTe3a nukiaoromosiora koerHa Ha OCHOBE MPUPOAHOTO KoderHa Oblia
ocymiectrieHa B 1980 rony [6, 7]. [lo3guee simonckue [8] n amepukanckue [9, 10]
XMMHUKH KCMOJIB30BAIA JJIsl CUHTE3a MPOU3BOAHBIX uMuaaszo [4,5-¢][1,4]-auazenuna
Jpyrue MpUPOIHbIE TyPUHBI.

BaxubiM (pakTopoM, CTUMYIUPOBABIINM 3TH UCCIICTOBAHUS, IBUJIOCH OTKPHITHE
MIPUPOTHOTO MTPOTHUBOOITYXO0JIEBOIO aHTHOMOTHKA a3enmMHOMHUIMHA [6-16], [11-13].

OpnHako, cjemyeT OTMETUTh, YTO B YKa3aHHBIX pa0oTax XUMHUYECKHE
MIPEBPAILICHUS] [TUKIIOTOMOJIOTOB KCAHTHHA U3Y4YE€HBI MaJIO.

JIist  mony4eHus IMKJIOTOMOJIOB KodewHa, TeodpuwumHa u TeoOpomuua 1
U CII0JIb30BAJIaCh CrocoOHOCTh 1,3,7-Tpuankua3aMeneHHbIX KCAaHTUHOB
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NOJBEPrarbcs IIETOYHOMY THApONM3Y. B pesynabrare KOTOpPOro ObUIM MMONTYYEHBI
npou3BoaHbIe KodenanHa tumna 3, 8 u 11.

[lockonbKy  IMIETOYHOMY  THAPOIAM3Yy  JIETKO  NOJBEpraercs  JUIb
TPUAJIKIII3aMEILIEHHbIE KCAHTHHBI, TEOOpPOMHUH 6 U TeopuummH 9 mpeaBapuTesbHO
MEPEBOMIINCH ATKUIMPOBAHUEM B PUCYTCTBUU OCHOBaHUM B coenuHenus 7 u 10.

IIpogykT ruaponusza KcaHTMHA 7, CO€AMHEHWE 8, TIpU KUIISTYEHUU B
METAHOJIbHOM pPAacTBOPE COJISTHOM KHCIOTBI WM JIEASIHOM YKCYCHOM KHCIIOTE
peBpaniajics B UKIoromosor reoopomuna 1 [17, 18].

AnenupoBanreM kodeuanHoB 3 u 11 XJIOpaneTUIXJIOPUIOM B XJIOPHUCTOM
METUJIeHe WU XJopodopMe TpU KOMHATHOM Temreparype ObUIM IOJy4YeHbI
xyopauetwiamMunbl 4 u 12. JlanpHennas OUKIM3anus MOCIEIHUX IMPOBOAMIACH MO
NEHUCTBUEM TUIpHUAA HATpus B IUMETUI (QopMamMuie uiaud (popmMuaTroM HaTpusi B
MeTaHosne. B pesynbrare A3THUX NpeBpallleHUid ObUIM TOJYYEHbl ILHUKJIOTOMOJIOT
kopernna S5 wim 1-Opom 3amemeHHblt guazenud  13. JleOeH3unmpoBaHUEM

MOCJICAHETO HaJl MaJUIaJINEBON YEPHBIO CHHTE3WPOBAH IMKJIOTOMOJIOT TEO(MHIIMHA
14. Cxema 1
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| |
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CT 4 e (L e g <’
“CH, HO N “CH, * N " CH,
CH, o CH, o CH o CH
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o> — |
MeOH
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Bh o CH, H o CcCH,
13 14

bruta mpoBeneHa OllEHKAa THUIOTEH3UMBHOTO JelcTBHs 1-beHsun-4,7-numern-
4,5,7,8-rerparuapo-6H-umunazo [4,5-¢][1,4]-nuazenun-5,8-nuona. beuio mnokasaHo,
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4yTo coenuHeHue 13 obnagaer BbIpaXKeHbIM TMIIOTEH3UBHBIM JAEHCTBUEM U IPOSIBIISIET
MOJIOKUTENbHBIM MHOTPOMHBIN 3G (EKT Mpu Manoll TOKCUYHOCTH M MOXKET HAaWTH B
NEPCIEKTUBE MPUMEHEHHE B MEIUIIMHCKON MPAaKTUKE B KaueCTBE TMIOTEH3UBHOTO U
KapAUOTPOITHOTO CPEJCTBA.

3ak/0ueHue U BbIBOAbI

B pesynprare nmanHoil paboThl OBLIM pa3paOOTaHbl HOBBIE METOIbl CHHTE3a
HEKOTOPBIX MPOU3BOAHBIX LUKIOTOMOJIOB KopenHa, Teopuiummna u teoopomuna. Ha
UX OCHOBE OBbUIM IIOJY4YEHbl HOBBIE IIPOU3BOAHBIC T'MIIOKCAHTHMHA, KCAHTHHA,
nMmugaszo[5,4-e]- um  ummaaso[4,5-e]-nuazenuHoB. [lokazaHa NEPCIIEKTUBHOCTH
JaJIbHENIIET0 U3y4eHHsI OMOJIOTHYECKON AKTUBHOCTU CUHTE3UPOBAHHBIX COCIUHEHUIM
C LIEJIBIO JAIbHENUIIET0 IPUMEHEHHS UX B MEIULIMHCKON ITPAKTHKE.
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Abstract. Reasearch and development of new methods of synthesis of organic compaunds is
one of the most important tasks of modern organic chemistry.

The possibility of a new approach to the synthesis of cyclohomologists of caffeine,
theophylline and theobromine was studied. New methods of synthesis were developed, properties
were studied, and the structure of synthesized compounds was proved. It was shown that the
"xanthine — cyclohomolog"” scheme can be implemented by converting the initial xanthines to the
corresponding 4-aminoimidazole-5-carboxylases, followed by their transformation to imidazo [4,5-
e] [1,4] -diazepines. The prospects for study of biological activity of the synthesized compounds
aiming to use them in future in medical practice were shown.

Key words: xanthines, cyclohomologues of xanthines, 1,4-diasepines
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YK 541.49:546.273'16
STOICHIOMETRY, STRUCTURE AND PROPERTIES OF
TETRAFLUOROBORATE COMPLEXES OF Cd(II) WITH ISOMERIC

PHENYLENEDIAMINES
COCTAB, CTPOEHUE Y CBOMCTBA KOMILJIEKCHBIX TETPA®TOPOBOPATOB
Cd(1 C U3SOMEPHBIMU ®EHUJIIEHIUAMUWHAMMA
Shestakova M.V. / lllecrakoBa M.B.
c.c.s., as.prof. / K.xX.H ., Ooy.
Ivanova R.Y. / IBanoBa P.1O.
c.c.s., as.prof. / K.xX.H ., Ooy.
Odessa National Maritime University, Mechnikova str. 34, Odessa, 65029
Ooecckuil HayuoHanbHbIL MOpcKou yHusepcumem, Qdecca, yi. Meynukosa 34, 65029
Chebotaryov A.N./ Ye6oTapsos O.M.
c.c.s., as.prof. / K.xX.H ., Ooy.
Odessa 1.1. Mechnikov National University, Dvoryankaya str. 2, Odessa, 65082
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Anomayuna.C nomowpio paoa Qu3aUKO-XUMUUECKUX MemO008 UCCIe008AHUSL ONpedeneH
cocmas u cmpoeHue CUHMe3UpOBAHHbIX KOMNIEKCHbIX mempagmopodbopamos Cd(Il) ¢ o-, m- u n-
Genunenouamurnamu. Yemanoesnen BHeuwHechepHblil xapaxmep KOOpOuHayuu
mempagmopobopam-uona.  HM3yuenvl — mepmuueckue — ceoucmea  mempaghmopooopammbix
KOMNJIEKCO8  Memooom mepmoecpasumempuiecKkoeco  anaiusa u nocieoosamenbHoCb ux
mepMUdecKux npeepauieHuu.

Knrwoueevie cnosa: xomnnexcuviii mempagmopodbopam raomus (I); penunenouamun,
KOOpOUHayusl, mempagmopooopam-uoH.

Beryniienue.

NHTepecHO 0COOEHHOCTHIO TETPAPTOPOOOPATHBIX KOMILIEKCOB METAJIJIOB C
OPraHUYECKMMHU JIMTAHJAMU ABJIAETCS HEOIHA3HAYHBIN XapakTep rpynnsl BF4 B aTux
coenuHeHusx. Tak kak voH BF4 mpencraBisier coOoil mMpaBUIBHBIN TETpal’ap, B
KOTOPOM aToM Oopa SBJISETCS KOBAJEGHTHO HACHIIICHHBIM, TO CIPABEIIMBO
NPEANOJIOKUTh MPEUMYIIECTBEHHO HWOHHBIM Xapaktep BFs B  KOMIUIEKCHBIX
coenuHeHHsIX. B To ke Bpemsi TeTpadTOopoOOpaT-HOH MOXKET BBICTYNAaTh KaK MOHO-
WM OWJICHTATHBIN JIUTAH]T JTUOO HAXOAUTHCS B COCTOSHUU MPOMEKYTOYHOM MEXKTY
KOBAJICHTHO CBSI3aHHBIM W HWOHHBIM, IIOJYYMBIIMM B JIUTEPATypEe HA3BaHUE
"moykoopauHauuu” [1].

Panee Hamu ycTaHOBIIEHO [2], 4TO ONpEAESIONIee 3HAUYCHHUE ISl COCTOSHHS
TeTpadTopobOpaT-uoHa B KOOPAMHAIIMOHHBIX COCIMHEHUSIX B CIydae JBY3apsIHBIX
METAJIJIOB UMEET AJIECKTPOHOJAOHOpHAsI CIOCOOHOCTH opraHuueckoro jurasnnaa (L).
JlefictBue JnaHHOrO (hakTOpa 3aKIIOYAETCS B OMNPEACIICHUM 4YHUCIa MOJEKYJ
OPTaHUYECKOTO JIMTaH/1a, MPUHUMAIOIINX YYaCTUE B KOOPAWHALIMM, KOTOPOE B CBOIO
odepe/lb OnpeessieT XapakTep CBsI3bIBaHus TeTpadTopodopaT-uoHa.

OCHOBHOI1 TEKCT.

JIns TOATBEPKAECHUSI YCTAHOBICHHOM 3aBUCUMOCTH IPOBEICHBI MCCIEAOBAHUS
coctaBa u ctpoeHus TterpadropodopaTHeix koMmiuiekcoB Cd(Il) co cienyrommmu
opraHmdyeckuMu JraHgamu: o-denunenauamud  (o-OJA, pK, 4.57), w-
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dbenmnenauamun (M-OJIA, pK, 5.11), n-penunenauamun (n-OJIA, pK, 6.31). Beidop
JAHHBIX OPraHWYECKUX COCJWHEHWI TMO3BOJWJI MOJYYUTh JOMOJHUTEIBHOE
AKCIIEPUMEHTAJIBHOE  IOATBEP)KICHUE  YCTAHOBJICHHOW  3aBUCHUMOCTH  MEXKIY
OCHOBHOCTBIO OpPraHMYECKOTr0 JIMTaHJa U COCTaBOM KOOPJIMHAIMOHHON cepbl
KOMILIEKCA JIJIsl TUTAH/I0B CO CPETHUMHU 3HaUYeHUSIMU PK,.

Cunres, anemeHTHbIN, UK-ciekTpockonu4eckuii 1 TUTPUMETPUUECKUI aHAIIN3,
a TaKXe HW3MEPEHHE BJIEKTPOINPOBOJAHOCTU PACTBOPOB COECAUHEHUN OCYLIECTBIISIIH
COTJIaCHO METOJMKaM, mpuBeJeHHbIM B padote [3]. Coaepkanue Metayia u 6opa
ONpeNesuii  aTOMHO-a0COPOIIMOHHBIM M TUTPUMETPUUYECKHUMHU  METOAaMH.
NHauBHUyalbHOCTh  COCIMHEHWM MOATBEPXKJIEHA JaHHBIMU PEHTreHO(}a30BOro
aHau3a.

CormacHo  pe3yjabTaraM  MPOBEACHHBIX  AHAIM30B  CHUHTE3UPOBAHHBIC
TeTpadTOopoOOpaTHBIE COCAMHEHUS HUMEIOT COCTaB, MPEJACTaBJICHHBIM B Tad.l.
Hccnenyemble coequHEHUS TPEICTABISIIOT COOON yCTONYMBBIE HA BO3AYXE MPOAYKTHI
Oeoro 1BeTa, OTPAaHUYEHHO PACTBOPHUMBIE B BOJE M PSJI€ OPraHHUYECKHUX
pactBOpuUTENEeh. Pe3ynbTaTbl H3MEPEHNUN MOJISIPHOU 3JIEKTPOIIPOBOIHOCTH PACTBOPOB
CUHTE3UPOBAHHBIX COCJUHEHUN B JUMETHI(QOpMaMuIE CBUIETEILCTBYIOT, YTO
KOMIUIEKCHl ~ SIBJISIIOTCS ~ TPEXHOHHBIMH  DJIEKTPOJMTaMH  OOIEro  cocTaBa

[CdCDI[A4](BF4)2, a B CJIydac O—CDI[A - [Cd(O—CDI[A)z](BF4)2

Tabauuna 1.
CocrtaB 1 HEKOTOpPbIe PU3UKO-XUMHYECKHE CBOMCTBA KOMIJIEKCHBIX
terpadgropooparoB Cd(Il) ¢ @A

Coenunenue ATOMHO- Tutpumerpu- i,
a0COpOIIMOHHBIN YECKUU Owm!l
aHanus, % aHanus, % cM2-MOJIB
(BRIUMCIICHO/HANICHO) (HaliaeHo) (JIM®DA)
Cd B Cd
[Cd(0-DJIA),|(BF4), | 22.38/22.73 | 4.30/4.83 22.29 160
[Cd(mM-DLIA)4](BF4), | 15.64/15.50 | 3.01/3.38 15.97 155
[Cd(m-DMIA)4](BF4), | 15.64/15.91 [3.01/3.32 15.33 150

Pesynbpratel UK ciekTpockonmuueckoro Uccie10BaHus MpeCTaBIeHbl B Ta0I. 2.
B UK cnektpax KOMIUIEKCHBIX TaTpadTopoOOpaToB HaWOOIBIINE H3MEHEHUS
¢ukcupyrorcs B 001acTH TPOSBICHHUS BaJeHTHBIX KojeOanuit NH, rpynn
OpPraHUYECKUX JINTAaH/I0B. BemuunHbI cMelleHns B HU3KOYaCTOTHYIO 00J1aCTh MOJIOC
BaJICHTHBIX ACHMMETPUYHBIX Koyie0aHU aMHuHOTpYyNmbl Vu,s(NH,) u BajgeHTHBIX
cUMMeETpUYHbIX KoJjiebaHuil V¢(NH,) Hapsiiy ¢ HU3KOYACTOTHBIM CMEIIEHHEM B
obiactu 1580-1600 cm™!, o3BonsieT roBOpHTHL O OHMeHTaTHOM Xapakrepe o-DJIA B
komruiekce [Cd(o-DJIA),](BFs). B ciayuae KOMIUIEKCOB C M- W M-H30MEPaMH
pacUICIUICHHE W HHU3KOYAaCTOTHOE CMELICHUE I10J0C MOIJIOLEHNU aMUHOIPYII
CBUJIETENBCTBYET O KOOpAMHALMU KaJAMHs IO aToMmy a3zoTa oaHoM nu3 NH,-rpymm.
[TonmxeHne YacTOT BaJICHTHBIX KosiebaHud cCBs3u C-N CBUACTENBCTBYIOT 00
OCJIa0JIeHUH JTAHHOM CBSI3H, 4TO TaKKe ABJISIETCSL  pE3YJIbTaTOM
KOMILIEKCOOOpa30BaHMUs.
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Taoauna 2.
OcHoBHbIe XapakTepucTHyeckne 4acTtorsl B UK cnekTpax KOMIIEKCHBIX
Terpadropodoparos Zn(Il)

CoenuHeHne Vas Vs % v3(BF4) | va(BFs) | v(Cd-
(NH;) | (NHy) | (kosbia) N)
o-OJIA 3390 3290 1500 c.
C. cp. 1600 cp.
[Cd(o-DJIA),](BFs) | 3210 3140 1490c¢p. 1015 515c¢p. | 245
cp. cp. 1605 cp. o.cai. | 525 cp. CJL.
M-OJIA 3400 | 3300 c. | 1500 c.
C. 1600 c.
[Cd(M-DJIA)4](BFs) | 3310 3240 1490cp. 1050 525cp. | 275
cp. cp. 1590 cp. 0.C.III. cp.
n-OJ1A 3390 3300 1510 c.
cp. cp. 1600 ci1.
[Cd(n-DJIA)4](BF4) | 3300 3220 1500 cp. 1070 520 cp. | 280
cp. cp. 1570 cp. 0.C.I1I. cp.

B UK cnexTpax u3yyaeMbIX KOMIUIEKCOB UIACHTU(PHUIIMPOBAHBI TAKKE MOJIOCHI
NOTJIONIEHUS, XapaKTepHbIE [JIi BAJICHTHBIX H JAe(POPMALMOHHBIX KOJeOaHMI
terpadTopobopar-uona. B cnektpe coegunenus [Cd(o-DJIA),|(BFs) HEexkoTopbIe
U3MEHEHHUs] KoJjebOarelnbHbIX Xapakrepuctuk BFs - paciuenneHue mosocsl
nedopmanronHoro kojebanus v4(BFs), mo3Boiauiau mpeanosioKuTh BKIOYCHUE
AHMOHA B CHCTEMY BOJOPOJHBIX CBsi3€M. [l OCTanbHBIX COEOWHEHUN XapakKTep
MTOJIOKEHUSI OCHOBHBIX TOJIOC TTOTJIONICHUS TeTpadTopodopaT-noHa CBUIETEIHCTBYET
o ToM, yto BF4 BbICTymaer B KauecTB€ MNPOTUBOMOHA. OTO MOATBEPKIAECTCA
orcyrctBueM B UMK crnekrpax mosnoc norjomenust vi(BFs) u vo(BFy), a Takke
HepacuIlerieHHOH CcTpykTypoi mojoc mnorjomeHuss Vvi(BFs) u  va(BFs), dro
CBUJIETEIIbCTBYET O COXPAHEHUM TUIIA CUMMETPUM JAHHOTrO aHuoHa T4, mpHCyIEero
TETPAdPUUECKON KOH(PUTypalluu JAHHOTO aHHOHA, a, CJEIOBATEIbHO, U O €ro
BHEITHEC(HEPHO KOOpAMHAIUY.

N3BecTHO, 4TO (PTOPOOOPATHI TAKEIBIX METAIIIOB, SBIISIOTCS OAHOW U3 TJIABHBIX
COCTaBJIAIONIMX MasIbHBIX (QuirocoB. ABTOpamu [4, 5] mpeaiokeHo UCIO0Ib30BaTh B
coctaBe (rocoB U TeTpadTOpoOOpaThl A30TCOAEPKAIIMX OPTaHUUYECKUX OCHOBAHUIA.
B cBsi3u ¢ 5TUM U B NPOJOJDKEHHE HAYATHIX paHEe CUCTEMAaTUUECKUX MCCIIeI0BaHUMN
MPOIECCOB TEPMUUECKOTO PA3JIOKEHUS TMOJOOHBIX COCIWHEHUN OBUIM H3y4YeHbI
MOCJIEAOBATEIbHOCTh, XapakTep TEPMHUYECKUX MPEBPAIICHU U TepMUYecKas
yctoitunBocTh TerpadTopodbopaToB Cd(I1) c mzomepasimu OJIA.

BrinosHeHHbIE TEPMOTPABUMETPUUYECKUE UCCIEAOBAHUSA, PE3YIbTATHI KOTOPHIX
npeacTaBieHbl B Tabn. 3, mokaszanu, yto mia coeauHeHuit [Cd(o-DJJA),]|(BFs), wu
[Cd(n-DJIA)4](BF4), Tepmonm3z  mporekaeT B Tpu crtaauu. I[lepBoit cramuu
COOTBETCTBYET SHI03(PDEKT cpeHell MHTEHCUBHOCTH, COMTPOBOXKIAIOIIUIICS TOTEpen
Macchl, COOTBETCTBYIONIEH noTepe o macce 2 moiib BF4™ (B Bune BF; u HF).

C uenpio 10CTOBEpHOro oTHeceHus: Tepmodpdexra norepu 2 moas BF, Obutn
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BBINIOJIHEHB! KauecTBeHHbIM aHamu3 U MK cnekrpockonmyeckoe ucciaenoBaHue
0o0pa3oB 3TUX COEIUWHEHHH, BBIIEP)KAHHBIX B TEUEHUM HECKOJBKUX YacoB NpHU
TeMIeparype cooTBeTcTByoIero sua03¢dexra. B UK cnekTpax moiaydeHHbIX TaKUM
nyTeM o0pa3loB OCTaeTcs MPAKTUYECKH HEU3MEHHBIM TOJIOKEHHE TIO0JI0C
MOTJIOUICHUs] OPraHUYECKOTO JIMTaH/Aa, a IMOJIOCHI, OTBedarmue koinebanusm BF,,
ucyesatoT. [lo manHbpIM KauecTBeHHOTO (peakuus Ha propua-uoH) u MK ananusos Ha
nepsor craguu npoucxomut noreps BF4 B Bune BF; m HF. IIpu 3Ttom mponeccst
Aerupo(TOPUPOBAHNS OCYILECTBISIOTCS, BEPOSITHO, KAaK 3a CUET YacTHUYHOU
JNECTPYKIIMM OPTaHMYECKOr0 JIMIaHAa, TaKk M 3a CYET aTOMOB BOJOPOAA MOJIEKYJI
BOJIbI, IPUCYTCTBYIOLINX B BO3YIIHOW aTMocdepe.

Tadauua 3
Pe3yabTaThl TEPMHUUYECKOT0 AHAJIN3A KOMILIEKCHbIX TeTpadTopoopatos Cd(II) ¢

U30MepPHbIMH (peHUTeHIMAMHUHAMM

Temmnepa- |Y6b116 Macchl,%
Coenunenue TypHbIU |Bprumc-| Haii- Otnecenne TepmMod(pexToB
UHTEPBal,| JIEHO | JEHO
To-Ty °C
[Cd(o-DJA),](BF4),| 145-160 - - [InaBnenue
180-220 | 12.4 12.0 [Toteps 2 moneit BF;u HF
250-350 - 48.0 | Bosronka u nectpykuus o-OJIA
380-500 - 70. 0 |OkuciieHne NpoayKTOB TEPMOJIN3a
[CAd(M-DJIA)4](BF4)2| 100-120 - - [InaBnenue
150-350 - 47.0 | Iloreps BF; u HF, Bo3ronka u
nectpykuus M-OJIA
370-500 - 60. 0 |OxuciieHre NpoyKTOB TEPMOJIN3a
[Cd(m-DJIA)4](BF4)2| 115-135 - - [InaBnenue
150-200 | 29.6 28.5 [Toteps 2 mouneit BF3
240-500 - 48.0 | Bosrounka u aectpykuus n-OJA,
OKHCJIEHUE POJYKTOB TEPMOJIN3a

[Iponomxkas paccMOTpeHHE MPOLECCOB TEPMUUYECKOM AMCCOLMALUUA  ITUX
COEIMHEHH, CIIEyET OTMETUTh, YTO HA BTOPOW CTaJAMHM IPOUCXOAIT BO3TOHKA U
JAECTPYKIUSI OPraHUYecKOro JMraHja, corpoBoxaawommuecs sHAodGdekTom. K
3AKIIOYUTENBHON CTaUM TEPMUYECKON AMCCOLMALMM MOKHO OTHECTH MPOLECCHI
OKHCJIEHUSI IPOAYKTOB TEPMOJIH3a, COMPOBOXKIAIOLIUECS TITyOOKHM 3K303(PPEKTOM.

JList KOMILIEKCA [Cd(M-DJTA)4](BF4)2 TepMHUYECKAs JTACCOILAAIIASI
nByxcranuiina (Tabi. 3). Ha mepBoii cTyneHu mpoTeKaroT OJTHOBPEMEHHO MPOIECCHI
BO3TOHKHM U JIECTPYKIIMHM OpraHUYecKoro Jurannaa, a takxke norepu BFs; u HF. O6
ATOM CBUJETENIbCTBYET II1yOokuit 3Hn103¢dexT Ha kpuBoit JITA, a Takke OTKIOHEHHUS
Ha kpuBbix JATI u TI', coorBercTBytoumme yoObuin maccel 10 47%. I'myOokuii
9K303(PPEKT OKUCIECHUS MPOJAYKTOB TEPMOJIN3a 3aBEPIIAET TEPMUUECKOE PA3IIOKECHHE
KoMmruiekcoB. [Ipu aToM norepst Maccsl yBennuupaeTcs 10 60%.

Kak cienyer u3 npeacTaBieHHBIX BBIIIE PE3yJIbTATOB TEPMUUYECKOIO aHAIM3a,
JUISL BCEX H3y4daeMbIX TeTpadTopOopaToB MeETa/uioB oOIas IMOTepPs MacChl, MpHU
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temmneparype 500°C cocraBnser 48-70%. D10 CBS3aHO ¢ 00pa3OBaHMEM TBEPIBIX
OCTaTKOB OKCHJIOB METAJIOB, a TaKXe€ MPOIYKTOB JCCTPYKIMH OPTaHHMYECKUX
muragnoB. C 1enbio  uACHTUDUKAIMN MPOAYKTOB PA3NIOKEHHS KOTUICKCHBIX
TeTpad)TOpOoOOPATOB  METAUIOB HaMH OB MPOBEJACH T'PABUMETPUYECKUH,
TUTPUMETPUUECKUI U PEHTTeHO(A30BBI aHAIM3 OO0pa3lloB, BBIICPKAHHBIX B
M30TEPMUYECKOM PEXKUME TMPU TEMIIEpaType OKOHYAHHS MPOIECCOB Pa3I0KCHUS
(800°C). PesynbTaThl NPOBEJEHHOIO MCCIIEAOBAHUA CBHMIETENLCTBYIOT, YTO IIPH
TEPMOJIU3E BCEX U3yUaeMbIX COCTMHEHUN 00pa3yroTCsl OKCU MeTallia.

3aKJII04eHHue U BLIBO/LI.

B 1uenoMm ycTaHOBIEHHBIM COCTaB KOOPAMHAIIMOHHOW C(epbl KOMIUIEKCOB
MO3BOJISIET CIEJIaTh BBIBOJ O TETPA3APUUECKON CTPYKTYpE COEAUHEHUH ¢ M-, T-DJ]A
u [Cd(o-DJIA),](BF4)2, Tak kak UMEHHO TaKO€ CTPOCHHE KOOPJAMHAIMOHHOIO y3ja
XapaKTEepHO i1 JAHHOTO MeETalla-KOMIUIEKCOOOpa3oBaTeisl ¢ KOOPIAMHALMOHHBIM
guciioM 4. Kak wu criemoBaio oOXuaaTh, NPOCTPAHCTBEHHOE PACIOJOKCHHE
aMUHOTPYTN B JIUTAHJIC OIMpPEACNAET €ro JCHTAaTHOCTh U COCTaB BHYTpPEHHEH chepsl
KOMILJIEKCA.

Kax 6pu10 ycTanoBieHo panee [2], B cilydae KOMIUIEKCHBIX TeTpadToOpoOOpaToB
Cd (II) ¢ oprannyeckuMu JUTAaHJIAMUA CO CPEeIHMMHU 3HaueHusMu pK, peamusyrorcs
COCIMHEHUS ¢ KOOpAuHAIMOHHBIM YucioM Cd paBHBIM YeThipeM 00mIei (HOpMYIIbI
[CdL4](BF4), B cimyuae monomentaTHbix u [CdL,](BF.); B cimywae OmmeHTaTHBIX
OpraHuYecKux JuranaoB. Bo Bcex ciyuasx terpadTopoOopaT-uoH HE BKIIIOYAETCS B
KoopauHanuoo. Kak BUAHO, MPOBEICHHOE HCCIEAOBAaHUE B 1EJIOM MOJATBEPKAAET
YCTaHOBJICHHYIO 3aBUCUMOCTb.

[IpoBeneHHBIE TEPMOrPABUMETPUUECKUE HCCICAOBAHUS TMO3BOJIMINA H3YUHTh
MOCJIEIOBATEIbHOCTh TEPMUUYECKHUX MIPEBPAILICHUN PACCMATPUBAEMBIX COCAMHEHUH.
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Abstract. The stoichiometry and structure of Cd (II) tetrafluoroborate complexes with o-, m-
and p-phenylenediamines have been determined by different physicochemical methods. It was
shown the outer sphere character of the BFs coordination. The thermal properties of
tetrafluoroborate complexes and the sequence of their thermal transformations were investigated by
thermogravimetric analysis.
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Annotation. The paper presents a program developed in the Visual FoxPro environment that
implements automation of the effective method of risk analysis, called the fault tree. The essence of
the method, its main tools, directions of possible applications are considered. A simple example
illustrates the work of the program (creating, editing and saving the fault tree), provides a screen
form containing the results of calculations of probabilistic parameters.

Key words: fault tree, risk analysis, logical elements, indicators of the importance, minimum
section.

Introduction.

The fault tree method [1, 2] is a graphical representation of the fault logic of the
system, in particular the technical one. It is a deductive analysis of an undesirable
event (failure), the symbol of which is located at the top of the "tree" (upper event),
by sequentially clarifying the causes of its occurrence. Each of these causes (failures
of the lowest level), in turn, is analyzed sequentially from the point of view of the
reasons that may lead to its occurrence, to the lowest (basic) level at which further
details of the causes cease. As a result, an extensive network of cause-and-effect
relationships of various failures is formed, the implementation of which leads to an
undesirable event - the failure of the upper level (Fig. 1).

Main text.

All failures are combined by logical elements. In this implementation of the
method, two logical elements are used, which are most often encountered in practice:
the logical element "and" and the logical element "or".

Name Description Tvpe Enot Probability
Properties:|a3 3 and | -] 1 | 0.000000
H x Irradiation
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L 1
Fanlt of I Fanlt of 8 Emergency { anwpﬂr‘;ﬁl& 12 False reading

hidropomp =~ PressIre sensox evamation = release of t of tirmer

¢ e & 9 9 IR

Falt of I Falt of
lFacult of exha |Fault£f'i.rﬂet mmrz;nt-:h tn:?ner
ust walve valve
Fig. 1. Fault tree of an undesirable event - patient exposure during x-ray
examination
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The logical element "and" combines failures, each of which is a necessary, but
not sufficient cause of the failure of the highest level. That is, for the realization of a
higher-level event, it is necessary and sufficient that all events united by this element

take place.
e———

2
Bigmowa Bm-ci.t' Bigmoea exig
HOM KASNAHY HOMD KAANAHY

* ¢

Fig. 2. Symbol of logical element “and”

The probability of an event that combines with its causes (base events) like the
logical element "and" is the product of the probabilities of the base events

where p; — probabilities of the basic events.

The logical element "or" combines failures, each of which is a necessary and
sufficient reason for the failure of the highest level. That is, for the realization of a
higher-level event, it is necessary and
sufficient that any event = from the totality united

4 PZI_I I(l_pi) Y
i=1

by this element take place.
,13_:‘*

H
I—I—I

Biamoea Mikpo Manomea Tak-
NepeMHEaYa Mepa

e

Fig. 3. Symbol of logical element “or”

The probability of an event combining with its causes (base events) like the
logical element "or", defined by the expression

Basic (initial) events on the fault tree are indicated as follows:

]

Bigmoka Bm-i;l Bigmoea exig
HOrD KNENaHy HOM KNANaHY

*

Fig. 4. Symbol of the basic logical elements
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For initiating events, the probabilities of their implementation are determined.
The probabilities of other failures, including the failure of the upper level, are
determined by calculation.

The fault tree method can be used to analyze any technical, natural and social
hazards in the field of labour protection, environmental protection, safety systems of
complex technical systems, emergency protection, for training specialists in various
areas of safety, and the like. The only condition for applying the method is the
possibility of assessing the probabilities of basic events. This is maybe the most
complex, least developed and topical issue of safety science. But even indicative
expert assessments of the probability of initiating events, which in their complex
interaction lead to the occurrence of an upper event (a technological crash, natural
disaster, accident, public unrest), allows us to do a qualitative, which is also
important, or quantitative study in a first approximation. If the initial data are reliable,
obtained using statistical methods, then in this case the researcher receives a powerful
tool for hazard analysis.

Such an analysis seems useful, if not necessary, in the planning of measures to
prevent emergencies, in the organization of labour protection at work, in the design
and operation of technical systems, in the development of safety rules, sanitary
standards and instructions.

The fault tree method allows one to find out the totality of the manifestations of
negative factors leading to the phenomenon being analyzed, the nature of their
interaction, and most importantly - to develop various options for measures and by
comparing them choose the optimal one - effective from the point of view of
reducing risk and at the same time economical, requiring the lowest cost of funds,
labour and time. For this, indicators of the importance of the basic events of
Birnbaum and Fussell-Vesely, which characterize the influence of individual factors
on the overall risk, are used.

The method allows obtaining such characteristics of an unwanted event as the
set of the minimum sections and its specific contribution to the total risk.

Under the minimum section understand the minimum set of basic events, which
is necessary and sufficient for the occurrence of the top event. It is clear that the
prevention of any of the basic events that are part of the minimum section reduces to
zero the influence of the entire minimum section. The neutralization of all minimal
sections of the tree makes the top event impossible. Thus, an action plan to prevent an
unwanted event should include the prevention of at least one basic event from each
minimum section. It remains to find the best option for such a combination of basic
events. The solution to this problem is quite trivial and can be easily automated.

However, reducing the probability of several basic events to zero seems
unlikely. Partial reduction in the probabilities of individual basic events and, thus
decrease in the overall risk, looks more realistic. Actually, this is risk management.

In such a situation, indicators of the impact of basic events on overall risk come
to the foreground (indicators of the importance of events for Birnbaum and Fussell-
Vesely). The choice of the optimal risk management option in this case seems
somewhat more complicated, but it also allows automation.

The Birnbaum index is defined as
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B =dF (x) / dx,

where x is the probability of the base event;
F (x) is the probability of the upper event with the probability of the base
event = X.

Or under the assumption that the dependence of the probability of the upper
event on the probability of the base is linear

B=F(1)-F(0),

where F (1) is the probability of the upper event in the assumption that the
probability of the underlying event is 1;
F (0) is the probability of the upper event in the assumption that the
probability of the underlying event is 0.

Thus, the indicator of the importance of the basic event according to Birnbaum
allows us to assess the change in the probability of the top event (total risk)
depending on the change in the probability of a particular base event.

Fussell-Vesely 1s defined as

F-V=F (x)-F (0)/F (x),

where F (x) is the probability of the upper event at the current probability of the
basic event.

Using the Birnbaum and Fussell-Vesely indicators, you can analyze the
effectiveness (in particular economic) of reducing the probability of various basic
events in terms of managing overall risk. The fault tree method uses other indicators
of the importance of events.

The computer program "Rely", which is being offered to your attention and
which implements the fault tree method, allows you to create, store on magnetic
media and edit different fault trees. In fig. 1 and 5 are shown the tree of failures and
the results of calculations related to the determination of the minimum sections and
importance of the basic events of patient overexposure during x-ray examination. The
example is borrowed from [3]. The calculations were carried out using the program
"Rely".

On the left side of the main program window (Fig. 1) is a toolbar designed to
create a new or edit an existing fault tree.

During editing, the properties of the events of the base and subsequent levels are
reflected in the properties panel located at the top of the window (has a blue colour).
The fields of this panel allow you to control and interactively change the properties of
the current event.

A new fault tree is created using the toolbar. Using the button !I, the logical
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element "and" is created. Using the button A a logical element "or" is created. And
with the help of the button Iil, the initial (basic) logical element is created.

0

K3

L |

N EE TR

Ivliniream sections
FX

Importance of events
RRR RRl RIR Rl Birnbanm Fussal
H 2,00E-3 1,00 0,00 2,00E-3 | S00E0 9,98E-1 1,00 1,00

Sections

H

E E 1,00E-3 1,00 0,00 1,00E-3 | 100E1 9,99E-1 1,00 1,00
F F 1,00E-3 1,00 0,00 1,00E-3 | 100E1 9,99€.1 1,00 1,00
C G,C 2,00E-6 | 2,00E3 | 0,00 2,00E-6 | 100E1 1,99E-3 | 2,00E-3 1,00
D G,D 2,00E-6 | 2,00E-3 0,00 200E6 | 100E1 1,99E-3 | 2,00E-3 1,00
1 LK 4,00E6 | 2,00E-3 | 0,00 4,00E-6 | S00ED 1,99E-3 | 2,00E-3 1,00
K LK 4,00E6 | 200E-3 | 0,00 e 4,00E-6 | 500ED 1,99E-3 | 2,00E.3 1,00
G G,C 2,00E6 | 1,00E3 | 0,00 2,00E-6 | SO0ED 9,98E-4 | 1,00E-3 1,00
G G, D 2,00E-6 | 1,00E-3 0,00 200E6 | SODED 998E-4 | 1,00E-3 1,00
B B, A 1,00E-6 | 1,00E-3 | 0,00 1,00E-6 | 100E1 9,99E-4 | 1,00E-3 1,00
A B, A 1,00E-6 1,00E-3 0,00 1,00E-6 100E1 9,99E-4 1,00E-3 1,00

Cywapha itmoBipHicT: [ 40063
Moporosa iiMosiphicts: [ 40066 0K

Fig. 5. Calculation of indicators of importance of basic events

Before starting the calculation, a threshold probability is set. Failures with
probabilities below the threshold are ignored.

BuzHauTe noporoBy HMOBIpHICTE
UiHiMANLHUX NEPETHHIB:

o000 eins ®109 EINENE| 100

Fig. 6. The window for setting threshold probability

Conclusion.

During the calculation, it is determined:

- probability of the upper (final) event;

- the importance of the basic (initial) events by Birnbaum and Fussell-Vesely;
- additional statistical indicators: RRR, RRI, RIR and RII [2];

- minimum sections that formed by the basic events.

The created or edited fault tree (its properties) can be saved in the database file
(button | on the toolbar).
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Abstract. B pobomi npeocmaenena npoecpama, po3pobnrena 6 cepedosuwi Visual FoxPro i
npu3HayeHa 01a asmomamusayii eekmusHoco Memood aHanizy PU3UKy, WO OMPUMA8 HA38Y
Oepesa 6i0mo8. Posenamyma cyme memooa, 1020 OCHOBHI [HCMPYMEHMU,HANPAMKU MONCTUBUX
3acmocysansb. Ha npocmomy npukaadi npoiniocmpogano pobomy npozpamu  (CeopeHHs,
peodazysants ma 30epedicenHs 0epes 8i0M08), HA8eOeHO eKPAHHY (hopMY, Wo MICMums pe3yibmamu
PO3PAxyHKI8 UMOBIPHICHUX napamempie.
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OF TWO-TIER INCLINED SECTIONS OF COMPOSITE FATIGUT CURVE
ONPEJIEJIEHUE PA3PYIIAIOIIUX HANPSI)KEHUM IO TAPAMETPAM
JBYX3BEHHOI'O HAKJIOHHOTI'O YYACTKA COCTABHOM KPUBOM YCTAJIOCTH
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Ooeccruii HAaYUOHAILHBIL MOPCKOLL YHUBEpCUmen,
Ooecca, Meunukosa, 34, 65029

Aunomayua. B  pabome paccmampusaemcs  3a0aud, — C6A3AHHAA  ONpeoeleHUeM
PApyuanwux HanpaxceHull npu JIUHelHOM 803pacmanuu Hazpysku. Hx eenuuunvl Haxoounu
PAcuémHblM nymém no napamempam  COCMAHOU KpUGol YCMAaioCmu U KPUeol, 6blPAANCEHHOU
€OUHBIM CMENeHHbIM YPAGHEHUEM.

Ilpu smom nokaszano, ymo paziudue 3HAYEHUN Pa3pyUAIOWUX HANPAHCEHUU 3A8UCUM OM
CKOpOCMU Y8eNUde sl AMNIUMYObl HANpsAXCeHul U He npegvluiaem 2%.

Kniouesvie cnosa: paspywarowue HANPpANCeHUs, CKOPOCMb VEETUUEHUS AMNIAUMYObl
HanpsxiceHull, napamempsl HAKJIOHHO20 Y4aCmKa KPUBOLL YCMALOCMU.

Beryniienue.

[Ipenaen BBIHOCIMBOCTU SIBJIAIETCSA OJHOW M3 OCHOBHBIX XapaKTEPUCTHUK
CONPOTUBJIEHUS YCTAJIOCTH METAIOB. Ero OmpenensoT 3KCIepUMEHTaIbHO MyTEM
OCTIBITaHMS TIaIKMX 00pa3LoB IIPU COOTBETCTBYIOIIMX BUJIaX U CXE€MaX HarpyKeHHUs.
B panbHeillieM 23Ta XapakTEpPUCTHKAa MOXET HCIONb30BaThCd B  pacyérax
MIPUMEHUTENBHO K KOHKPETHBIM JE€TajisIM, WU3TOTOBJIEHHBIM W3 JaHHOTO METAJLIA.
Takol moaxon ABJISETCS pacyETHO-IKCIEPUMEHTAILHBIM U NPeNoiaraeT HajJuuuue
cnocofa mepecuéra  XapakTEPUCTHK  COMPOTUBIEHUS  yCTAJIOCTH  0OpasloB
OPUMEHUTENBHO K KOHKPETHBIM JAETANIIM. B OTBETCTBEHHBIX CIydasiX HCHBITHIBAIOT
He 00pasibl, a HEMOCPEICTBEHHO JeTalnu wih ux mojenu. Ilpu stom mepexoxn ot
o0pa3lioB K AETalsIM HE HYXKEH, MOCKOJIbKY Mpeles BBIHOCIMBOCTU ONPEAEISIOT
HETOCPEICTBEHHO IO pe3yJIbTaTaM IKCIIEPUMEHTA.

OmnbITHOE OIpeneseHe Npeelia BHIHOCIUBOCTH OCYIIECTBIISIETCS MPU OOJIBIINX
0a30BbIX YKCIaX LUKIOB, MO3TOMY B IOCIEAHUE HECKOJIBKO ACCATUICTHI MOTYUMIN
pPa3BUTHE YCKOPEHHBIE METOJbI, MHOTHE M3 KOTOPBIX, OCHOBAHHBI HA ONPEJEICHUU
rpejiea BBIHOCIMBOCTH 10 MOJIO0KEHUIO0 HAKJIOHHOTO y4acTKa KpUBOM ycTanocTH [1].
OOycCOBIEHO 3TO TE€M, YTO MapaMeTpbl €€ HAKIOHHOTO y4acTKa KOPPEISILIMOHHO
CBSI3aHBI C NpENeioM BbIHOCHMBOCTU. Hambosnee sIBHO 3Ta CBsI3b MpPOSBISAETCS B
ClIy4yae OIIMCAaHMS KPUBOW YCTAJOCTH CTENEHHBIM ypaBHeHHEeM. OpHAKo, IpHU
HaIpsSOKEHUsAX, OJIM3KUX K MpeAeNly BBIHOCIMBOCTH, peajibHas KpUBas YCTAJIOCTH
OTKJIOHSIETCS OT CTEIIEHHOM 3aBUCUMOCTH. [Ipu 3TOM OHa cTaHOBUTCS 00Jiee MOJIO0TOoM
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1 €€ KOdPPUUUEHT KOPPEIsLUN yMEHbIIAeTCsA. B CBA3M ¢ TakuM €€ MoBEACHHUEM
aBTOpPHl HEKOTOPBIX pabOT MpeiJiararoT HAaKJIOHHBIM YYacTOK KPHUBOHM yCTanocTu
Npe/CTaBIsATh B BHUJAE JIBYX 3BEHbEB. B wacTHocTu, B pabore [2] mpemiaraercs
HIDKHIOIO YacTh KPUBOM MPEACTABIIATh B BUAE ypaBHEHHS BeliOyiuia, a BepXHIOIO — B
BHJIE CTEIIEHHOI'O YPaBHEHMUS.

[TockonpKky OOJIBIIMHCTBO YCKOPEHHBIX METOJOB OIpEACNeHUsl Mpezaena
BBIHOCJIMBOCTH OCHOBAaHO Ha WCIBITAHUSAX C BO3pACTAlOLIEN HArpy3KOH, pacCMOTPHUM
KaK BHJI HAKJIOHHOTO Y4YacTKa KPUBOW yCTAJOCTH MOBJIMSIET HA PACUETHBIC 3HAUCHUS
pa3pylIAOIINX HANPSKEHUN TTPU PA3JIUMYHBIX CKOPOCTSX €€ YBEJINYCHHUS.

ABTOpCKasi pazpadorTka.

Onnolt W3 3agay mTpu pa3pabOTKE TaKOro IOAXO0Ja SBISETCS MPUHIIUI
MIOCTPOCHHSI COCTAaBHOW KPUBOM ycTanmocTu. [l ciaydasi, Korja COCTaBHasg KpuBas
YCTaJOCTH CTPOUTCS MO SKCIEPUMEHTAIbHBIM JIAHHBIM, 3Ta 3a/ladya PElIaeTcs MyTEM
HaXO0XJICHUS TOYKM I[EPECEUCHHS JIByX YYacCTKOB KPUBOM, OJMH M3 KOTOPBIX
(BepXHUI MOAYMHEH CTETICHHOMY YPaBHEHHIO, a HUKHUI — ypaBHeHHIO BeliOyia).
Cxema Takoro ux pacroyoKeHHs B KOOpAHHaTaxX IgN - lgo mpeacTaBiieHa Ha puc 1.
Ha Heil e moka3aHo Harpy>keHue UCIBITYEeMOIro 00bEKTa BO3pacTaroleil Harpy3Koi
OT HAuYaJlbHOTO HAMpSHKEHUs o,, KOTOPOE YCIOBHO MPHUHATO PAaBHBIM Mpeaeiy

BBIHOCJIIMBOCTH G, .

BenuuuHbl paspyliaromux HANpsHKEHUWA OMNPENEIMM Ha OCHOBE JIMHEMHOMU
THUIIOTE3bl CYMMHPOBAHUS yCTAJIOCTHBIX NOBPEXKIACHUN JUIsl CTENIEHHOIO YPaBHEHUS
KpUBOH yCTaJIOCTH U ypaBHeHuUs Belibyiia mo ¢popmyre

(Uf _UR)MW+1 + (G;ICH _O-;'nCH):dN —a% =1 (1)
a(m, +1)-10  almp<)-10% ’

rne m., m,, C. U C,- TapaMeTpbl HAKJIOHHOTO y4yacTKa KPUBOH YyCTaJIOCTH,

BBIPKEHHOW CTEMEHHBIM YpaBHEHHEM U ypaBHEHUEM Beli0yiia COOTBETCTBEHHO; «
- CKOpOCTh yBEIWYCHUS HArpy3kd; a“U a" - HAKOIUICHHBIC TIOBPEKICHHUS
COOTBETCTBEHHO HA Y4YaCTKaXx, ITOJYMHEHHBIX CTEIICHHOMY YPAaBHEHHUIO U YPaBHEHHUIO
Beiibyma.

Ha pucynke npusHSATH cheayoomue o0003Ha4YeHHs: N, - JAOJITOBEYHOCTD,
COOTBETCTBYIOIIAasi TOUKE MMEPEIOMa KPUBOW YCTAIOCTH; N, U o - YHCIIO IIUKJIOB U

HAIpsHKCHHUE, COOTBETCTBYIOIIME TOYKE IICPECCUCHUA OBYX YYACTKOB KpI/IBOfI
YCTAJIOCTH COOTBCTCTBCHHO, Nc - CYMMAapHO€ 4MCJI0 OUKJIOB A0 pa3spyumcHUsd;, o, -

pa3pylaoliee HanpsKeHue.

Pacuér npoeaém st 00pasnoB, M3roTOBICHHBIX U3 cTanei 45 u 40X, rmaakux
U C KOHILIEHTPATOpaMU HAINPSKEHHUM, pe3yIbTaThl UCIIBITAHUN KOTOPBIX MIPUBEACHHI B
pabote [2]. Pe3ynbrarsl pacuéra mpencraBieHbl B TaOIHIIE.
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CocTtaBHas KpuBasi yCTajl0CTH

lgo,

lgoy

»
>

lg N, IlgN, Ilg N, lgN

Puc.1. Cxema 1J1s pacuéra paspymialoux HANpPsKeHU 110 HAKJIOHHOMY
YYaCTKY COCTABHOM KPMBOM YCTAJTOCTH
Tadauua
PesynbTaThbl pacuéra BeJIMYUH mq, my, , Cooy Cypy Opy 0py 0,5 a5 d" 4 6

op

Cranb 45 (oOpasusl 1 Tumna, rnagkue); o,= 250 Mlla; m.=18,10; C.=49,81; m, =
2,11; ¢, =8,59; o =272,32 MIla

a,la/mukn | o5, MIla c,, MIla ac a, 5, %
1 2 3 4 5 6
50 283,14 285,14 0,737 0,263 0,70
100 292,88 294,00 0,869 0,131 0,34
200 303,31 303,92 0,934 0,066 0,20
300 309,69 310,10 0,956 0,044 0,13
400 314, 32 314,64 0,976 0,033 0,10

Cranb 45 (oOpa3usl 2 Tuna, Haape3aHHsie); o,= 204 Mlla; m.= 13,01; C.=36,62;
my, = 1,40; C,,=7,65; o =213,00 MIla

50 245,62 246,10 0,964 0,036 0,20
100 257,37 257,64 0,982 0,018 0,10
200 270,05 270,19 0,991 0,009 0,05
300 277,85 277,94 0,994 0,006 0,04
400 283,54 283,62 0,995 0,005 0,03

Cranb 45 (oOpasupbl 4 Tumna, Hagpe3aHHsie); o,= 145 Mlla; m.= 6,65; C.=20,94;
my, = 1,87, C, = 8,84; o =179,62 MIla

50 198,50 201,83 0,737 0,263 1,65
100 216,02 217,97 0,869 0,131 0,90
200 235,78 236,89 0,934 0,066 0,47
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[TpomomxeHre TabauIIbI

1 2 3 4 5 6
300 248,36 249,15 0,956 0,044 0,32
400 257,74 258,36 0,987 0,033 0,24

Cranb 40X (o6pasusl 1 Tuna, rnankue); o,= 274 MIla; m.=18,67; C.=51,86;
my,=1,92; C,=8,23; o =291,73 MIla

50 306,27 307,97 0,823 0,177 0,55
100 316,33 317,28 0,911 0,088 0,30
200 327,18 327,69 0,956 0,044 0,16
300 333,82 334,17 0,971 0,030 0,11
400 338,64 338,92 0,978 0,022 0,08

Cranp 40X (0oOpasupl 3 Tuna, Hagpe3anHsle); o, = 154 Mlla; m.=7,96; C.= 24,00;

m,=1,47; C,=7,99; o = 168,49

50 204,03 205,00 0,939 0,061 0,47
100 219,44 219,99 0,969 0,031 0,25
200 236,53 236,84 0,985 0,015 0,13
300 247,29 247,50 0,990 0,010 0,09
400 299,26 255,42 0,992 0,08 0,07

Cranb 40X (o6pazen 4 Tuna); o,= 159 Mlla; m.=7,72; C.= 23,07; m, = 1,28;

C,=728; ¢ = 174,37 MIla

50 187,64 189,98 0,768 0,232 1,23
100 200,26 201,70 0,884 0,116 0,72
200 215,11 215,95 0,942 0,058 0,39
300 224,72 225,33 0,961 0,039 0,27
400 231,93 232,40 0,871 0,029 0,20

Paspymmaromee HanpspkeHUEe o, HAHJICHHOE IS ClTydasi, KOT/Ia HAKJIOHHBIA Y9acTOK
KPUBOW yCTAJIOCTH BBIPAKEH TOJBKO CTCICHHBIM YypaBHCHHEM, ONPEACSUIN 10
dbopmyre

1

oS =la(m, +1)10% + g prest | 2)

OTHOCUTEIBLHOE OTKJIOHCHHE paspymaronmx HaHp}I}KCHI/Iﬁ 0 oy HaxoauJInu IIO

3aBUCUMOCTH

_ N
P =%100,(%). (3)

Op
D

3aBUCUMOCTb BEJIMYMH &, OT CKOPOCTH YBEIMYEHUS HArpy3KM o HM300paXkeHa

Ha puc. 2.
NHTEHCUBHOCTh YMEHBIIEHHUS Pa3pyLIAONIMX HANPSKEHUW BO BCEX CIIydasix
pa3iiMyHa, MOATOMY JJIsl YCTAHOBIICHHS TEHACHIMU €€ HM3MEHEHHUs MOCTPOUMM Ha
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max

OCHOBAHHMH [@HHBIX Tal0l. 1 3aBUCUMOCTb PAa3sHOCTEH MAKCUMAIBHBIX (5, ). H

MUHUMAIbHBIX (6, ), 3HAYEHHH OT Npejena BBIHOCIUBOCTH o, (puC. 3).

min

S,,,% L
1,6 - |

\ Craip 45, 1 tun Crains 45, 2 Tin Crains 45, 4 Tin
/

1,2 \ / / /

1 \ \/ Craib 40X, 1 Tum Crams 40X, 4 T | |
N\ WA
0,6 ﬂ/ \SQ\ / / Cranp 40X, 3 Tun
I\ /

0,2 1

1,4

N

O L] L] L] L
0 50 100 150 200 250 300 350 a, lla/yuxn

Puc. 2. 3aBHCHMOCTB 5, OT CKOPOCTH yBEJIMYEHHSI HATPY3KH o

(5¢7p )max - (50'[, )min
Y I SN

IRy
s

0,4

0,2

0
140 160 180 200 220 240 260
o, Mlla
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BoiBoAbI. YCTaHOBIIEHO, YTO MPH POCTE CKOPOCTH YBEIWYEHHUS HATPY3KU «,
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OTKJIOHCHHUC pa3pylIaromero HaIpsKCHUSA 5UP HMCET TCHACHIMIO K YMCHBIICHHUIO HC

3aBUCUMO OT IIpeJiela BBIHOCIMBOCTU. B TOXe BpemMsi HHTEHCUBHOCTb YMEHBIICHUS
Pa3pyIIAIOIINX HANPSHKEHUN (O, )y~ (6, ) OT BETMYMHBI TPEJICa BEIHOCIUBOCTH

max

0, HOCUT CTOXaCTUYECKU XapaKTep.
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Abstract. The purpose of the research is a study of the process of dust settling and the
regularity for the variances of the dust density during the abrasive cutting of concrete and stone
materials for remodel, repair, or restoration of building structures.

A mathematical model has been created; the factors are determined for maximum influence
for the sedimentation rate of dust particles, the height of the dust emission from the undercut circle
is determined, the mathematical model of the dust particle settling used for determination of the
dust settling rate dependency of the mass and shape of the dust particles; the regularities of the
concentration variance parameters of the dust were observed.

Key words: cutting of stone structures, dust formation, dust settling, dust concentration,
sedimentation rate, settling time.

Introduction. The construction process is one of the most traumatic activities.
The activity of a construction worker is characterized by significant number of
negative factors affected human health: intensity and severity of labor, high level of
noises, vibration, sharp temperature changes, wind drafts, works above ground
elevation, insufficient illumination, dust pollution and others.

The reconstruction or remodeling of buildings and structures or restoration of
aged structures or cultural monuments often requires cuts, new holes in walls
forming, making slits, repairing deformed parts, or demolition of those structural
elements that have broken or undergone significant wear and tear over time and
chemical environmental impact. The works are often performed in limestone,
concrete, reinforced concrete, solid rock materials such granite, basalt, etc. by making
cuts or slots for the required size with saw cut synthetic discs with high rotation
speed, which, and therefore the achieved rate of cutting gets up to 35...80 m/s. The
cutting forms a significant amount of dust. The dust after a short time clouds the
working area, significantly reduces visibility, creates a serious obstacle to the
observation of the process and its control.

Dust particles with dimensions of 5 um and less are the greatest danger. These
particles have the greatest pathogenic effect on the respiratory system of the human
body. In addition, the settling time of these particles is measured by hours. Thus,
even after end of the work, the risk of dust exposure to the human body persists.
Even short inhaling time of these particles can lead to disability and death [1].

Main text. The mechanism of dust formation determines its dispersed
composition, that is, the dimension of the dust particles. The dust structure, that is,
the particles state and shape, depends both on the nature and the mechanism of dust
formation. The shapes of particles in dispersed phase may differ from that of the
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spherical phase (snowflakes , polyhedral, ellipsoids, plates, fibers, etc.). Since most
dispersion analysis methods do not allow each particle of the dispersion system to be
characterized sufficiently in three dimensions, some approximation is used, that is,
the replacement of the particles of the real material with equivalent particles of the
correct geometric shape. It is important to understand that each sizing method is
based on the measurement of different physical characteristics of the particles
(maximum length, minimum length, volume, surface area, etc.), and, as a result, sizes
obtained by different methods will vary. Fig.1 and fig. 2 show the different answers
to the question: “what the particle size 1s?’’. At the same time there are no erroneous
results- each finding is subjectively correct- it reflects a physically measured
characteristic [2].
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Fig. 1. The shape of the particles Fig. 2. Equivalent particle
diameters

The equation of the motion of a single particle can be represented as follows:
dv pS,
m— = vlv+(p, —p)V,g )
The trajectories of the dust particles are based on the Rhonge — Kutt integration
of the motion equations (1), which for the two-dimensional case, taking into account
that the velocity of the medium is zero, will be as

%z—CD;)S’” vl.—(p p)V g.9.,, |vi|=\/v12+v§

m, m, @)
dx(t)

t
o v,(9)

where x, (1) —the coordinates of the particle position;
v.(t) —particle speed;
d — Kronecker’s symbol.
C, — empirical coefficient of resistance dependent on Reynolds number

Re = p|uR|dP ,
w
u— coefficient of dynamic viscosity of dispersion medium,

d , —particle diameter
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In the case of a spherical particle, the system(1) is recorded as follows:
dv, 3 (P, —P) !
—L=-C,— |y, ——L——g0,, |v|=yV +V
dt D4dp||z pp g112 || 1 2
dx (1)
———==v(t
it
Numerical studies of the dependence of particle velocity and the height by
which they rise base on the geometric parameters of the particle are presented in

fig. 3. In particular, the particle velocity (dotted line) and particle run-off height
(dashed line), diameter d, =0.5um, d, =lum,d, =2um, d, =4um, respectively,

depend on time, as shown [3].

v.mjc v,mj/c
< / xX.m /.
x.m —_—— 50 e 50
. — - —
0.000091% /// ' e
' s \ s
0.000081 / F40 \ / 40
\ / 0.00031 § /
0.00007{ - / \ /
Vo vy
000006 \ / F30 v/ 30
\/ A
0.000057 A 0.00024 /\/
ooooos] /. 20 /A 20
/ \ I A\ =
0.00003 Il \ I\
i 000019 [/ :
0.00002 / N, ro / \'\ (10
N .
000001 ,[ ~. / .
\.\ I ~,
e~ ~.
o o S S I} e
0 4 -6 -6 -6 6 Y T T R
2.x10774.x10776.x 10 9.x 10 0 0.00001 0.00002 0.00003 0.00004 000005
te t.c
a) d =0.5um, b) d, =1um,
x,m v’m/.co x.m v,m/%
——————— rs _————————r5
0001543 P 0.006; P
. /s
/ .
\ /s | /
' / 0 00051\ // r40
\ / \
/ -/
[ vy
000101 1y Lso 00041 3 30
\/ \/
A o003 A
AN 20 I l2o
[ I A
0.00051{ | \ 0002 |
/ N, I
| \ Ho | \ Ho
I \_\ 0.001) N
/ ~o I S

o
0000002 000006 000010 000014 000018

t.c

o d,=2um,

o T T T T v
000001 00003 00005 00007 00009

t.c

d) d, =4um,

Fig.3. The relationship between particle velocity and lift height as a
function of particle time and d, . Particle velocity- dotted line; height of
particles departure —dashed line. Material — basalt

From the graphs given, as it shown, that at a certain point in time the velocity of
particle will fall to zero and the particle will enter so-called suspended state.

By introducing the criterion A as the ratio of the largest and smallest particle
size, it is possible to obtain by (1) the regularity of the particle deposition rate
depending on the material and the geometric parameters of the particle at atmospheric
pressure for the case Re <1 (fig. 4).
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Fig. 4. The relationship between the deposition rate ( cm/h) and the type of
material to be cut and the geometric parameters of the particle.

To determine the concentration of dispersed particles, enter the following
designations: C, — number of particles in unit volume for two-phase medium; C, —

total mass of particles in unit volume for two-phase medium; C, — total volume of

particles in unit volume for two-phase medium.
Let us consider the counting concentration of dust C, =C(y,t), for which

calculation in gravitational settling we will use the following differential equation,
which is a two-dimensional equation of transport:

KD, 20D g s(y-v,)
ot 0y (3)
C(».0)|,=0, C(y.0)|_, =0

60
where u ; —speed of i— fraction of dust; Q,(¢) =QZn(t— j)—intensity of dust;
Jj=1
n(¢—1)— Hevisayd’s function; 8(y—y,)— The Dirac’s delta function simulates the
emission height of i- fraction of dust .

Solving this equation by method of iterations we will receive that in each model
time point Ar=1 sec. comes to the work area 4,6-10°...2,8:10° particles of various
diameter. Using(3), it is received that minute concentration of dust when cutting a
stone (at the sizes of work area of 0,5:0,5-0,5 m = 0,125m’) with in limits of
0,28-108...1,68-10% pcs /m?, i.e. during 3 min cutting would result a concentration of
0,84-108...4,8-10% pcs /m>. The size range of the dusts is 0.35-6 pm.

Conclusions.

The results of the mathematical simulation represent the settling rate of dust
particles significantly depended on the shape of the particles. If the particle shape
tends close to spherical shape (® ) the settling rate would be higher and the

sedimentation time of the particles would be shorter. The settling rate of dust
particles with a size range of 4..6 um 1is 10...11 cm/min. The size of the dust
particles is in the range of the greatest pathogenic effect on human body.
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The actual state of the environment where the saw cutting activity is carried out
has minor affect on the rate of dust subsidence. The type of stone to be cut (basalt,
granite, concrete) has minor effect on the rate of setting, because the densities of
those materials are quite close. The size of dust particles significantly affects the
deposition rate. Thus, when the size of the dusts is reduced from 6 to 2 um, i.e. by 3
times, the settling rate reduced by 7 times.

The analysis made it possible to determine the dust concentration in the working
space of 4,8 10® pcs/m* during the working cutting cycle.
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Auuomauuﬂ. Heﬂb}O p6160H1bl A6NAemcs  UCCAe008aHUe npoyecca oceoanust neliu U
3AKOHOMEPHOCMU USMEHEHUS KOHYEeHmMpayuu novljli 60 6pems a6pa3u6H020 paspe3aHus OemoHHbIX U
KAMEHHbIX Mamepuanios npu peKOHKCMpYyKyuu, pemorme u pecmaspayuu cnmpoumelbHblx 00vbexmos

Cozoana mamemamuyeckas MOdeﬂb, onpedeﬂenbl qbaKmopbl oKasvlearowue MaKCumailbHoe
GUsIHUe Ha CKOpOCHb oceoanus yacmuy nvlLiu, onpedeﬂeﬂa ebvlcoma ebz6p0ca nolayu U3 noo
paspe3noco Kpyea, pa3pa60maHa mamemamudeckas Mooelb 0CeOaHUs. uacmuy nvliu, C
UCnojlb306aHuem KOI’I’ZOpOIZ onpe()eﬂeﬂa CKopocCnib 0Ce0anus nuiid 6 3A8UCUMOCIU OM MACCbl U
quprl NblLIUHOK, UCCne008ambl 3AKOHOMEPHOCMU USMEHERUS KORYEeHmpPayuu noliu.

Knrouesnbie cnosa: paspesanue KamMeHHblX KOHcmpym;uﬁ, nbmeoépas'oeaHue, oceoanue noliu,
KOHYeHnmpayus noulii, CKOpocnib 0C€0aHM}Z, epems oceoanusl.
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Anomauin: B cmammi po3ensiHymo  aneopumm  Ad8MOMAmu308aH020 NPOEKm)8aHHS
MexXaniuHo2co  npome3a  8epXHbOl  KIHYIGKU 3  GUKOPUCMAHHAM  CY4YACHOI  cucmemu
asmomamuzosanozo npoexmyeanus Autodesk Inventor. Ilpome3sysanns iHeanioie 3 amnymosaHumu
KIHYIBKAMU € HAUBANCIUBIULON JNAHKOIO MeOuxko-coyianvhoi peabinimayii. Iloninwenus sxocmi
pobomu npomesa, wo NPOEKMYEMbCS, NPU3BO0UMb 00 OLIbUL KOMPOPMHO20 HCUMMS NAYIEHMA,
PO3pOOKa CNpAMOBAHA HA 30iMblUeHH QI3UYHUX MOJCIUBOCHEN Npome3a KUCMI JHOOUHU.
Tpusumipny napamempuyny OUHAMIYHY MOOENb NpOme3d KUCHI, WO CNPOEeKmOB8aHO, MOMCHA
BUKOPUCMOBYBAMU NPU BUPOOHUYMET CYUACHUX NPOME3IB.

Kniouogi cnosa: npomes 6epxuvoi KiHYi6KU, MPpUBUMIPHE MOOen08anHs, mMooyas Dynamic
Simulation, cucmema aemomamu3zosarnozo npoexmysanus Autodesk Inventor.

Berym.

3aBASIKM  Cy4yaCHOMY PO3BUTKY TEXHOJIOTIM Ta BEJIMYE3HUM HAyKOBUM
JOCATHEHHSIM JIIOASIM 3 (DI3MUHUMHU BaJlaMU CTa€ JOCTYIMHUM HIMPOKUN aCOPTUMEHT
BUPOOIB MPOTE3HOI 1HAYCTPii Ta LUIUH pAd PI3HOTO aJaNTHUBHOTO, JOIOMIXHOTO
oOnanHanHs. OCHOBHA M€Ta HOBITHIX PO3POOOK — 1€ MParHeHHs BTUIMTH B IITYYHOT
KIHIIIBKH BC1 (DYHKIIT )KUBOT pyKH a00 HOTH.

[IpoTe3yBaHHs 1HBaTIAIB 3 aMIyTOBAaHUMHU KIHIIIBKAMH € HaWBaXXJIUBIIIOO
JIAHKOK) MEJMKO-COIliajbHO1 pealimiTalii Ta Mpea'sBisie BHUCOKI BUMOTH O
KOMITIEHCATOPHUX MOKJIMBOCTEHN (D1310JIOTTYHUX CUCTEM OPraHi3My XBOPOIO Y 3B'SI3KY
31 30UTbIIEHUM (P13UYHUM HaBaHTaXKEHHsIM [1].

CTBOpeHHS TEXHIYHMX 3acO0IB JUIS BITHOBJICHHS 3JaTHOCTI I1HBAIIJIB JO
HOPMAaJbHOI JISJIBHOCTI 1 CaMOOOCIYyroBYBaHHS € CKJIaJHOK 1 Oarato B 4YOMY
HEBHPILIEHOIO TpoOsieMor0. CKIaAHICTh MOJSATae, TOJOBHUM YMHOM, Yy BIJICYTHOCTI
MPUHIUIIB MOOYJOBU CHUCTEM YIPABIiHHA, IO JO3BOJISIIOTH BIAHOBUTH (QYHKIIIT
BTPAUYeHUX KIHI[IBOK B HEOOXigHOMY o0csa3l. IIpu3HaueHHs 1a€anbHOro MNpoTe3a
MOJISITa€ 'y BUKOHAHHI CKJIQJHMX 1 HETUIOBHX POOOYMX omeparliii, MoB'si3aHUX 13
3a0€3MEeUCHHIM KUTTEAISIILHOCTI 1HBaJIi/1a, TOMY BiH MOBHHEH 3aJI0BOJIBHATH JBOM
OCHOBHMM BHMOIaM: MpOTe€3 MNOBUHEH OYTH (PYHKIIOHAIBHHUM Ta KOCMETUYHO
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npuBabiuBUM. B nanuii yac pimeHHs Ipyroi npoOjieMu AOCATHYTO B 3a0BIJIbHUX
MeXax, Teplie XK 3aBJaHHsS BHUMAarae pilIeHHA BIJAMOBIAHO 3 CYyYaCHUM pIBHEM
TEXHIKH, 10 B CBOIO 4Yepry BH3HA4Ya€ HEOOXIAHICTb PO3POOKH 1 MOJIMIICHHS
Cy4aCHHUX CHUCTEM YIPaBIIiHHA MpoTe3amu [2].

KicTh € mocepenHrKOM JIFOAWMHU B 31TKHEHHI 3 30BHIIIHIM cBiTOM. Kucth — 11e
OpraH mpaii y BChOMY Pi3HOMaHITTI mpodeciii. BoHa BHKOHYE BOJIIO JIOJUHH B
MEXaHIYHUX aKTaX W B MCUXIYHUX MEepeKUBaHHIX. KUCTh — OopraH AOTUKY, y CIINHUX —
opraH 30py, y HIMUX — OpraH MOBU. Pyka HAcTUIbKM TOB'SI3aHa 3 MHUCIEHHSIM
JIOVHY, TIEPEeKUBAHHSIMH, Ipalelo, U0 BOHA CTajla JONOMIKHOI YaCTHHOIO HAIlIol
moBH. Bce, mo monuHa He MOXKE BHCIOBHUTH, J€ BOHAa HE 3HAXOJUThH CIIB,
BHUPAXAETHCS PYXOM PYKH — )KecToM [3].

Brpara kucti TpariuHa. ['MHe HemepeBeplIEHUN THCTPYMEHT. AJjie MpU LbOMY
BTPAYa€THCS 1IOCH OIbINE: TMEPEBOIATHCS B TIIyXHM KyT HAMOUIBII TBOpYl BIAJLIN
MO3Ky. Takum 4MHOM BIJIHOBJICHHS (DYHKIIA KUCTI — HAJ3BUYAHHO BaXKJIMBa 3ajlaya
JUISL JIFOJIEH, 10 BTPATUJIM KIHIIBKY. 3 Ti€l K MPUYMHHU I 3aja4a € 1 HaJ3BUYaHHO
ckiaaHoro. [lepmr 3a Bce, CTBOpPEHHS MPOTE3y KUCTI — KOMIIEMEHTApHUH TpoIiec,
AK1{ BKJTIOYAE B ce0e 3BEpHEHHS 10 0araThbox 0o0JiacTel Hayku: MeXaHiku, (pizionortii,
XiMmii, enekTpuku Ta iH. [4]. Jlpyra nmpobiaema po3poOKu MpOTe3iB BUTIKAE 3 MEPIIIOT:
BeJIMKa CKJIAQJHICTh Iepeadadac BHUCOKY BapTiCTh. PO3BUTOK Cy4acHOI HayKH
JI03BOJISIE BITHOBUTH OUIBIIICTh (DYHKIIIA KUCTI Y IPOTE31: BUKOHYBATU OCHOBHI BUAU
3aXBarTiB, BIJUyBaTH JOTUK, TEeMIEpaTypy, OuIb; KepyBaHHS BinOyBajoch OU
0e3nocepelHbO MO3KOM uepe3 CHUCTeMY KOHTAaKTIB, MiJ €JHAHUX JI0 BIATOBITHUX
LEHTPIB; CUCTEMa TIPOCKOMIB MOIJIa OW CTBOPUTH BIAYYTTS MOJOKEHHS KHUCTI y
npocTopi [5]. AJie Takuii PUCTPIiA HA CYYaCHUM JIEHb € 3aHAJITO JOPOTHM.

[TepeBaxkHa yacTka JroJieil MOXKe COOl JIO3BOJIUTHU JIMIIIE KOCMETHUYHI MPOTE3H,
SK1 HE TUIBKU HE BIJIHOBIIOIOTH OJHOI (PYHKIIIT JIFOJICHKOT pYKH, a i1 4acTilie BChOTO
€ HEeCTeTMUYHMMHU dYepe3 HeJA00poCOBiCHE BUKOHaHHSA. Jlo ChOTOJHI OUIBIIICTH
BUPOOHMKIB BUKOPUCTOBYIOTH JJI MPOEKTYBAaHHS MPOTE31B PYK TEXHIUHI pillieHHs 19
cToMTTA [6]. Y IOCKOHATIOETHCS TEXHOJIOTISE BUTOTOBJIEHHSI KOMIUJIEKTYIOUUX BY3JIIB,
YIOCKOHAMIOIOTHCS BHUAM B3a€MOMIl JIIOJUHU 3 TMPOTE30M, OJHAK 3 MOMEHTY
CTBOpPEHHS O10€JIEKTPUYHOTO METOY YIPABIIHHS HE B1IOYJIOCS OMITHOTO PO3BUTKY
B rajty3l CTBOPEHHS HOBUX MPUHIIUITIB TOOYAOBH MPOTE31B PYK 1 METO/IB yIPABIIIHHS
PYXOM BHKOHaBYMX MexaHI3MiB. | 1ie He3BakarouMm Ha Te, M0 CydacHa TEXHiKa
J0CsITIIa 3HAYHUX YCITIX1B y Taiy31 CTBOPEHHS O10MEeXaHIYHUX 3aC001B.

[IpoTe3n BepxHIX KIHI[IBOK MHOJUISIOTHCS HA JIBI OCHOBHI TI'pynu — IaCHUBHI
(xocmeTnyH1 Ta (YHKIIOHAJBHI) 1 aKTUBHI (TATOBI Ta MioedekTpuyHi) [S]. [Ipobnemu
MOJICITIOBAHHS 3B OyJIM aKTyalbHI IPU BUBYCHHI MEXaHIYHUX KOHCTPYKIIIH, SKi
CKJIQJIAIOThCA 3 €JIEMEHTIB, BUTOTOBJICHUX 3 PI3HUX MaTepialiiB ab0 MarOTh CKIAIHY
reometpuuHy ¢opmy. IIpoTesHo-opTomennuHuii BUPIO HE3aJIEKHO BiA HOro
CKJIQJTHOCT1 PO3TIISIAETHCS MPOTE3UCTOM TUIBKM Y B3a€EMOJIII 3 OMOPHO-PYXOBUM
arapaToM JIFOJUHHU [7].

®opmyaoBaHHA Hijieil. MeToo JaHOTo JOCHIKEHHS € PO3poOKa aNropuTMy
aBTOMATU30BAHOTO IMPOEKTYBaHHS MEXAHIYHOTO TMPOTE3a BEPXHBOI KIHIIBKU 3
BUKOPHUCTAHHAM CYYaCHHX KOMII'FOTEpHHX TexHosoriil. [lominmenns sikocti poOoTH
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poTe3a, L0 NPOEKTYEThCSA, MPU3BOJUTH B MOJANBIIOMY 10 OLIbII KOM(pOPTHOTO
KUTTS TalLll€HTa, pO3poOKa CHpsMOBaHAa Ha 30UTbLIEHHS (I3MUHUX MOXIJIMBOCTEH
poTe3a KUCTI JTIOAUHU.

1. IIpoexTyBaHHs eJieMeHTIiB mnpore3y Kicri B cepegoBuiui Autodesk
Inventor. [IpoekTyBaHHS TPUBHUMIPHOI MOJENI KICTI Ha OCHOBI CXE€MHU MEXaHIYHOI
KOHCTPYKLII ToJisirae B PO3MOAUIEHHI 00’eMy Marepiany MailOyTHbOI JaeTaii.
OCHOBHMM IPaBUJIOM 3aBXKJU Ma€ 3aJUIIATUCA SKOMOTa OUIbIlIa IPOCTOTA EJIEMEHTIB
KOHCTpYIOBaHHs. ToOTO MaillOyTHs JeTallb Ma€ BKJIIOYAaTH B CBOIO OYIOBY K
HalMEHIIly KUIbKICTh NPHUMITUBIB, JIETKO BUPOOJsATUCA (IO 3MO31 JIEIIEBUM
CrocoOoM) Ta MaTH 3pO3yMUTy OyJOBY Ui €KCIuTyartailii. Ajie Mpu BChbOMY I[bOMY
KOKHA JIeTalb Ma€ TOYHO BIATBOPIOBATH BCl (DYHKIIIT; A€Talil, 110 3aMIHATUMYTh TLJIO
(dananru, MaroTh OyTH JOCTaTHBO CXOXKUMU Ha (ajaHTU KUBOTO OPraHy.

[IpoimtocTpyeMO TPOEKTyBaHHS Ha TMPHUKIAAI KOMIIOHYBaHHS —CEpPEIHbBOT
dananru. [lepur 3a Bce, Ha OCHOBI CX€MU MEXaHI3MY PO3MOIIMMO TOBIIIMHHU BY3IIB,
1100 MaTH KapTUHY MEPEKPUTTS BaXKEIIB Ta OCHOBHUX €JIEMEHTIB (puc. 1).

=)
A N

? E -y
R3,33

30

50

Puc. 1. Po3noxijieHHsi TOBUIUH JAeTaJiel (aemopcovka po3pooKa).

AHaJi3youn 300pakeHHs, MOXKEMO CKa3aTH, 110 cepeHs (dananra (Ha pUCYHKY
300pakeHa CHHIM KOJBOPOM) JIJIsi KPIIUICHHS 3 JUCTAJIBHOIO (haJlaHTOI0 IMMOBHHHA
MaTH JIBa BYIIIKA, 110 OyAyTh OXOILTIOBAaTH TOBIIMHY OCTaHHBOI. JIJIsl KpITJIEHHS Ke 3
MPOKCUMAIILHOIO (haJIaHTOI0 CEePE/IHS, HABMAKWU, TOBUHHA MAaTH 3BYKCHHS TOBIIUHH,
o0 YBIMTH 0 BYIIOK Mepioi. Aje Mpu [IbOMY TOBIIMHA B I[bOMY MICIll Ma€e OyTH
JOCTAaTHBOIO JJIsl BMILLIEHHS BayKeJIsl, SIKUM Tepeae 3yCUIuIsl 3 MPUBOJLY PO3MIILIEHOTO
HK4e. Takok B HMKHINA 4acTUHI MOTPIOHO mepeadadynT OTBOPH MJIsi OMOp, 3a SIKi
KPIMUTUMETHCS BaXKijb, IO MPUBOJAUTH 10 PyXy AUCTaNbHYy (Qamanry. Bin Oyxe
po3MillieHnit B Tum cepenuboi (amanru. Jlam moOymyemo mpodinb merani, sKii
CKJIQZIaTUMETHCS 3 TPHOX MPHUMITHBIB: JIBOX KIJ Ta YOTUPUKYTHHKA (B MailOyTHHOMY
BOHU TEPEayTh B HWIIHIAPH Ta YOTHUPUKYTHY Tpu3My). Po3mipu kinm OGepemo i3
3aMipiB )KMBOT'0 OpraHy B 00J1acTi CyTii00iB.

Matrouu KOHCTPYKTHBHI PO3MIpU Ta 3aKOHOMIPHOCTI IEPEXOANUMO B CEPEOBUIIE
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Q.}'

Autodesk Inventor. Ilepr 3a Bce Tpeba CTBOPUTH MPOEKT, Y AKOMY 30€pIraeTbest ycs
iHbopMallia: aeTaii, MOJENl, KPECACHHs, sIKI MalOTh BIJHOLIEHHS O CKJIaJajibHOTO
KpeclieHHs Ta 30epiratoThes y dainax pizHoro tuiry. Jiis opranizaiii Ta ynpaBiiiHHS
uMHA 3B’si3kamu MK (aiimamu Autodesk Inventor BUKOpHCTOBYeEThCS haia onucy
npoekty. KomOiHyroun pi3HOMaHITHI omepaiii 3 TPUBUMIPHOTO MOJEIIOBaHHS,
CTBOPIOEMO KIHIIEBY MOJIEIb CEPEeNHbBOI (pasanru (puc. 2).

Puc. 2. Bua roroBoi TpuBUMIipHOI Mo/ieJ1i cepeAHbOI GanaHru
(asmopcovka po3podxa).

B xoni monentoBaHHsS OyJi0 HEOOXIAHO JOTPUMYBATHCS POy OCOOJIMBUX
npaBwI. Yci omnepailli BiIOYyBAIMCh OPIEHTOBAHO 10 ILEHTPAIbHOI IUIOLIMHU, 1€
HaJaio0 3MOry B MailOyTHbOMY JIMIIE 3a JOMOMOIOI0 3MIHHM OJIHOTO MapameTpy
3MIHIOBAaTU PO3MIpU KOHCTPYKTHBHHMX €JIEMEHTIB, 1[0 SBJIs€ COOOK camMe Te
ANANTHBHE MIAPAMETPUIHE NPOSKTYBAHHS, MOJKIJIMBICTh SIKOTO Hajae Inventor. I[pyre
MPABUJIO CIYTYBATIO TIA e IUI 1 TOJIArajo B MPaBUJIBbHIA MOCTAHOBII PO3MIpIB
€CKi3iB.

2. MoaenoBaHHs JUHAMIYHOI poOoT MexaHi3miB B Autodesk Inventor.
MopnentoBaHHs AMHAMIYHUX XapaKTEPUCTHK TPOTE3IB PI3HOTO NPU3HAYCHHS Ha
cTajil X MPOEKTYBaHHS € JIOCHUTh AKTyaJIbHUM 3aBJAaHHSM JIJIsi TPOCKTYBAJIbHUKIB:
J03BOJISIE BU3HAUWTH, HACKUIBKM €(EKTHUBHO (PYHKIIOHYBaTUME MPOEKTOBAHUIA
poTe€3 B pEaJbHUX YMOBAaX 1 BXKUTU MPU HEOOXITHOCTI KOPUTYBaJIbHI Jii, 11100
3a0€3IMeUnTH NMPABWIBHICTh POOOTH, MIITHICTD 1 JIOBTOBIUHICTb.

[Iporpamuuii kommuiekc Autodesk Inventor, sikiii mictuth MoAynas Dynamic
Simulation (JIlunamiune MOJENIOBaHHS), JT03BOJISIE 32 HOTO JOMOMOTOI0 €(PEeKTUBHO
po3paxoByBaTU OyIb-sKl JTUHAMIYHI CHUCTEMH, TOOTO MPOEKTYBAaTU 1 aHali3yBaTH
poOOTY PI3HOMAHITHUX MPOTE31B.

[Ipotiec MoaenrOBaHHs TMHAMIYHOT POOOTH MpoTe3a KicTi B Dynamic Simulation
B1JI0YBAETHCS 32 TAKOIO CXEMOIO:

1. ¥ crangaptaoMy pobouomy otoueHHi Autodesk Inventor cTBoproroThCs
(GKOPCTKI» MA301pKHU, TOOTO rpyIu JaeTaneu — dajaHru, ki OyayTh pyXaTucs
BIJIHOCHO OJIUH OJTHOTO.
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2. Y Dynamic Simulation 3a1at0Tbcsi TUIIU 3'€THAHHS CTBOPEHUX M1A301pOK M1k
co0010 3 HAsIBHOTO TIepeltiKy (00epTaHHs, KOB3aHHs, KOYEHHS, Pi3HI KOHTAKTHI
B3a€MO/I1, MPY>KUHU, IITOBXaYl 1 T.1.).

3. Busnauarotbcst mapameTpu 3'eHaHHS (TpaBiTallis, TepTs, AeMidipyBaHHS,
HAKJIa/ICHI PYXY Ta Pi3H1 30BHIIIHI CUJIH).

4. 3amyckaeTbcs MpoIiec imMiTallli poOOTH — 3a1a€ThCs Yac pOOOTH 1 4ac
BUKOHAHHS KOKHOTO KPOKY.

5. Bupo0binsieTbcst aHasi3 pe3yJibTaTiB — BU3HAYAIOThCS MOJI0KEHHS JeTajeH,
IIBUJKOCTI, IPUCKOPEHHSI, PEAKTUBHI CHJIM 1 KPYTHUM MOMEHTH, PYIIIiHI CHJIM Ta 1H.
6. Jlns BU3HAYEHHS MIIHOCTI AeTajlel METOA0M KIHIIEBUX €JIEMEHTIB JaHi,

3MojienboBaHl B Dynamic Simulation, nepenatotbest B Moayb Stress Analysis
Autodesk Inventor, 1e Bu3HavaeThcs aedopmaliis AeTaneit B mpoiieci poOoTH, 3armacu
MIITHOCTI Ta €KBIBAJICHTHI HAIIPYyTH.

Ha puc. 3 nmpoaeMoHCTpOBaHO MPUKIIA] JUHAMIYHOTO MOJIEIIOBAHHS MPOTe3a KICTi,
K1 CIIPOCKTOBAHO Y XO/1 JTOCIII>KCHHS.

Puc. 3. lunamivyHmMii pyX npore3y KicTi
(asmopcvka po3pooka,).

BucHOBKH Ta nepcneKTUBY NOJAJBIINX JHOCTiKEHb.

B pesynbpTari gocinipkeHHs OyiaM pO3TJISHYTI CydacHI METOJM IPOCKTYBaHHS
MPOTE3IB  BEPXHIX  KIHI[IBOK. BHKOPUCTOBYIOUM CHCTEMY aBTOMATHYHOTO
npoektyBaHHsl Autodesk Inventor, Oyna cTBOpeHa TpUBHMIpHA IlapaMeTpUyHa
JMHaMI4Ha MOJIeb MpoTe3a KUcTi. Hanmami 1o Moiesb MOXKIMBO BUKOPUCTOBYBATH
MpY BUPOOHHUIITBI Cy4yaCHUX MPOTE31B JJIsl MOJIMIICHHS KOCTI )KUTTS MAIl€HTIB.

KowmrmiekcHa ingopmMarliiiiHa MiATPUMKA JTIKYBaJIbHO-TIarHOCTUYHOTO TPOIECY
nopsa 3 TPAagULIHUMH METOJAaMHU OIIHKK (DYHKIIOHAIBHOTO CTaHy OpraHi3My
IHBAITIB MOJKE€ PO3MVISIAATHCSA SK OJWH 13 HAIPSAMIB IMABUINECHHS €()EKTHUBHOCTI
MeIUYHOI peabimiTallii 1HBaII/IB 3 aMITyTOBAHUMH KiHIIIBKAMH, 110 Ma€ 3a0€3MEeUUTH,
B KIHIIEBOMY IMiJICYMKY, HE3aJIe)KHICTh IHBAJIJIB B MOOYyTI Ta iX MOBEPHEHHS 0
TPYJIOBOI MisUTBHOCTI.
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Abstract: The article deals with the algorithm of the automated design of the upper limb
mechanical prosthesis with the use of the modern computer-aided design system Autodesk Inventor.
The main goal of recent world developments is the desire to embody all the functions of a living
arm or leg in a prosthesis.

The vast majority of people can only afford cosmetic prostheses, which not only do not restore
the functions of the human hand but are most often unaesthetic due to unfair execution. The
prosthetics of people with amputated limbs are an important part of medical and social
rehabilitation. Improving the quality of the prosthesis leads to a more comfortable life for the
patient, the development is aimed at increasing the capabilities of the prosthesis of the human hand.

Modeling the dynamic characteristics of prostheses for various purposes at the design stage
is an urgent task for designers: it allows you to determine how effectively the designed prosthesis
will function in real conditions and take corrective action if necessary to ensure correct operation,
strength, and durability.

The created three-dimensional parametric dynamic model of the prosthetic arm can be used
in the manufacture of modern prostheses.

Keywords: upper limb prosthesis, three-dimensional modelling, Dynamic Simulation module,
Autodesk Inventor computer-aided design system
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Abstract. Development and introduction of new gas clearing technologies will play a
significant role for decision the problem of gas cleaning processes. The purpose of this work is a
studying of operation factor of adsorption nitrogen oxides development of the mathematical model
of this process with following using in practice. The mathematical models of adsorption, desorption
process of nitrogen oxides on agglomerated zeolite particles and in Na-Y zeolite coated honeycomb
monolith have been developed. They permit to calculate the adsorption rate, output concentration
of nitric oxides. The bed profiles of concentration of NOx against the time under varying process
conditions have been plotted, according to the obtained results of modelling. By them one can
define optimal parameters of the process (temperature, gas flow rate, time, agglomerated particles
size) and to discuss the results, obtained by models, with experimental and theoretical results.

Key words: adsorption, natural zeolite, modified zeolite, simulation, nitrogen oxides,
mathematical model

Introduction

Nowadays there is a strong social demand for the efficient solution of
environmental problems caused by release of large quantities of NOy gases during
combustion of fossil fuels and biomass for energy production. The emission of
nitrogen oxides to the atmosphere is a major environmental problem. The recovery of
NOy from industrial off-gas might be desirable in future.

Up to now, the removal of NOy has been achieved by gas absorption process,
employing carbonates as an absorbent [1, 2]. But this process requires much energy
for regeneration of the rich solvent at a high temperature, and there are also
accompanying corrosion problems. Recently, the adsorption and selective catalytic
reduction have become alternative techniques to the absorption due to its energy-
saving advantage [1, 3].

Zeolite crystals are frequently used both as adsorbents and as catalysts. From a
chemical point of view, zeolites are amongst the most promising materials for the
removal of NOy, thanks to their very high activity and selectivity at relatively low
cost [3-5]. The precious metal is added as a catalytic function to oxidize NO to the
nitrate during the adsorption phase, this is why the cost of ordinary adsorbents is
considerably increasing.

The scope of the present work is to study the adsorption characteristics of NOx
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gas mixture on agglomerated zeolite particles and in Na-Y zeolite coated honeycomb
monolith and to develop a simple and adequate model for simulation isothermal
adsorption static of NOy gas mixture in a fixed bed.

Mathematic Modelling

To design and operate a fixed bed adsorption process successfully, the column
dynamics must be studied, that is the breakthrough curves under specific operating
conditions must be predictable. Kinetic and thermodynamic equilibrium expressions
were used to simulate the process [5-7].

Different models for the adsorption process of gaseous components have been
proposed in the literature. The differences in the mathematical models of adsorption
processes arise from the different representation of the equilibrium behaviour, the
different expressions of the mass transfer inside and outside the adsorbent particle
and from how the axial dispersion is taken into account in the mass balance for the
adsorbate in the fixed bed column.

Development of mathematical model of adsorption process of NOx on
agglomerated zeolite particles

Nevertheless, the crystals should be agglomerated to be used as adsorbent in the
moving-bed. The optimization of the agglomerate size, the quantity and the
agglomeration procedure are required to obtain agglomerates with high adsorption
rate, good mechanical strength, high flowability and significant adsorption capacity.

The hypotheses for the modelling were as follows: the regime is quasi steady-
state; temperature gradients are absent; the diffusion of species is negligible, the
distribution of NO gas mole fraction along the layer length is a linear.

The mathematical model of NO adsorption in agglomerated zeolite based on the
material balance in the i-th layer in the gas and in solid phase (1, 2) can be written as
follows [5, 6]:

dv,.. 2RT[FP —
out,l: - .—k' 0 W
dt ngl)t |:RT (ym,t ynut,l) yl V., qO Wl:| (1)
de, —
L ——kev. -0, .
dt yl V.,i (2)

with initial conditions:
t=0, ¥(0)=yo, 640)=0, 3)
where F' is the gas feed rate; yin, you are the inlet and outlet mole fractions of

adsorbate; P, is the total pressure; R is the gas constant; 7T is the temperature; V; is

the average gas mole fraction in the 1 layer; ¥; and w; are the volume and the weight
of the layer; V, w are the volume and the weight of the adsorbent bed; ¢ is the void
fraction; & is the rate constant; g, is the saturation amount of NO amount of adsorbent
weight.

Modeling of NOx Adsorption and Desorption on Na-Y Zeolite Coated
Honeycomb Monolith

The model was developed for the simulation of the behavior of honeycomb type
NOy trap coated with Na-Y zeolite. In a model for a monolithic adsorbent
configuration, the mass transfer of NO and NO, from the gas phase to the honeycomb
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channel surfaces must be accounted for.

The following assumptions were done: the adsorber is in a quasi steady-state
regime; there is no temperature gradient within the gas phase and within the
monolith; there are no concentration gradients in a plane perpendicular to the gas
flow direction so that a one-dimensional model can be adopted; the power released by
adsorption of N,Os3 over the monolith is much smaller than the power transported by
the gas flow; the diffusion of species is negligible, there is no deactivation of the
adsorbent during the experiments, only one channel of the honeycomb is considered,
the gas flow rate is uniform over the entire inlet cross section of the monolith [5, 6].

The model of NOy adsorption and desorption in Na-Y zeolite coated honeycomb
monolith was based on the equation of the local rate of NOy formation (4) and the
NOy mass balance in the gas phase along the cannel and within the monolith (5, 6):

Yoo X 13120 1

=1+ [ ] 4
Ve K XyoX oz @)

d*X. 4
Ly — k(X - X, )=0
i D, (X, = X;,) (5)

k l1-e
4ke(X, _Xi,s):M—pd(yoo _y)XNOZ,sXNO,SDh( o j_M

N,0;

u

k

l-e
P.YD, (Tj (6)

N,0;
with the following initial conditions for the adsorption step:
z=0, X«(0, 1)=Xy,,
t=0, AX;,S(Za O):O,
for the desorption step, the initial conditions are:
z=0, X0, 1)=0,
= O, )(i,s(Z, O):O

In which i represents NO or NOy; X; is mole fraction of species i (NO or NO;) in
the gas phase; X;; is mole fraction of species i (NO or NO,) at the surface of the
zeolite deposit; Xm0 — mole fraction of H,O in the gas phase; y — mass fraction of
adsorbed N,0s;; y — N,Os saturation capacity; y. — mass fraction of N,Os; on Na-Y
adsorbent at sorption equilibrium; e — void fraction of the monolith; d — density of the
zeolite deposit on the surface of the channels of the monolith; £ — N,O; adsorption
equilibrium constant; D), — hydraulic diameter; 7 — gas temperature; ¢ — total gas
concentration; u — gas velocity inside the channel.

The program package CEDAP was developed for calculating the model of the
adsorption process on a monolith covered Na-Y zeolite and on agglomerated zeolite
particles. It has such windows:

eGeneral view of the program package CEDAP,

eThe Window "The Choice of Mathematical model" of the program package
CEDAP,

eThe Window "Modeling the adsorption process on a monolith covered Na-Y
zeolite" of the program package CEDAP,

eThe Window "Modeling the adsorption process on agglomerated zeolite
particles" of the program package CEDAP.
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The program package permits to calculate the changing of the initial
concentration of nitrogen oxides in due to time and to build characteristic curves
under different specific parameters.

Results and Discussion

Calculation for model of the adsorption process on agglomerated zeolite
particles

The Computation of NO adsorption in agglomerated zeolite reference model
was conduct ed under such process-dependent parameters: atmospheric pressure,
constant flow rate of 1.67*107° m®/s; weight of Zeolite particles 5%107° or 5*10* kg;
the agglomerate size - 0,25-0,355*10 m; adsorbent volume 1,2717*10* m?; constant
k -7,67 c!(according to referenced data). As illustrated in Fig. 1, the normalized
adsorbed amount of NO calculated was almost the same for different weight of
adsorbent to confirm the negligible influence of weight.
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Fig. 2. Transient responses of outlet NO mole fraction for zeolite agglomerates of
different sizes
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The adsorption rates for the agglomerates of three different sizes were measured
and compared with that for the primary particles. As Fig. 2 shows, the adsorption rate
for the agglomerates whose average size is smaller than 2*10°m only slightly
declines with the increased agglomerate size. Above 2 *10° m of the average
agglomerate size, it decreases considerably due to the growing diffusion resistance
inside the agglomerate. At the same time, the agglomerates larger than, for instance,
0.8*107° m are reasonably expected to have good flowability characteristics. Thus, a
range of the favorable agglomerate sizes would be 0.7 to 2 *10° m for the fixed bed
applications.

Apparently from fig. 3 at increase in the feed rate the process of adsorption is
speed up. On fig. 4 the effect of temperature changing slightly is shown, that
confirms extreme thermal stability of zeolites.
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Fig. 3. Transient responses of outlet NO mole fraction for different volumetric
gas feed rates
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Fig. 4. Transient responses of outlet NO mole fraction for different temperatures
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Calculation for model of the adsorption process on a monolith covered Na-Y
zeolite

The NOy adsorption capacity of Na-Y obtained with different combinations of
NOx concentration was modeled by integration of the NOy concentration trace. Fig. 5
illustrates that the outlet NOx mole fraction independent of initial NOy concentrations.
This implies that the adsorption rate linearly increases with inlet mole fraction,
confirming the first order dependence of adsorption rate on the mole fraction of the
adsorbate.

The model predicted that changes of the water concentration in the stripping gas
had significant impact on the NOy desorption kinetics (Fig. 5). Increasing the water
concentration from 20% to 60% led to a faster NOy desorption and a higher peak
concentration.

Apparently from fig. 6, in presence of 20% water and using a stripping gas flow
rate of 10 000 h!, the NOy desorption was virtually complete after 0,18 h, for 40% —
0,13 h, for 60% — 0,08 h.
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Fig. 5. Transient responses of outlet NOx mole fraction for different initial NOx
concentrations in the adsorbing gas mixture

Summary

eThe mechanisms of adsorption in fixed bed columns for NOx adsorption on
agglomerated zeolite particles and in Na-Y zeolite coated honeycomb monolith as
adsorbents were studied.

eThe NOx adsorption and displacement desorption processes on agglomerated
zeolite particles and in Na-Y zeolite coated honeycomb monolith were modeled.

eThe column dynamics (the breakthrough curves under specific operating
conditions) were predicted. The adsorption and desorption NOy concentration profiles
on agglomerated zeolite particles and in Na-Y zeolite coated honeycomb monolith
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Fig. 6. Responses of outlet NOx concentrations at the outlet of the Na-Y
adsorbent bed during flushing in the presence of 20%, 40% and 60% water in
the stripping gas

were reasonably well reproduced by the models.

eThe optimal operating conditions and key parameters (the agglomerate size, the
gas flow rate, the weight of adsorbent, the temperature, the initial NO
concentrations, the water content of the stripping gas flow rate) for the certain
equipment were determined.

eThe mathematical models have been solved numerically using Speedup
Software.

e These models can be used both in the development of new technologies and in
the study of operating equipment [8,9].
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Anomauun. Paszpabomka u 6HeOpeHUe HOBbIX 2A3004UCMHbIX MEXHON02Ull ucpaem
3HAYUMENbHYIO DONb 6 peuleHuu npobaemvl npoyeccos eazoouucmku. Llenvio O0anmoti pabomul
A6NAEMCs U3YUeHUe NApamMempos aoCoOpOYUOHHO20 NO2IOUjeHUsi OKCUO08 d30md, paspabomia
MamemMamuyeckol Mooenu 3mo20 npoyecca ¢ NOCaeOyWUM UCHONb308AHUEM HA NPAKMUKe.
Paszpabomanvi mamemamuueckue mooenu npoyecca aocopoyuu, oecopoyuu OKcuoog azoma Ha
A2710MEePUPOBAHHBIX YACUYAX YeOIUma U 8 COmo8oM MOHoIume, nokpvimom Na-Y-yeonumom. Onu
NO360IAI0M PACCHUMAMb CKOPOCMb A0COPOYUU, BLIXOOHYIO KOHYEHmMpayur okcudos azoma. Ilo
NOLYYEHHBIM OAHHLIM 6 pe3Vlbmame MOOeIUposanus nocmpoensbl npoguu konyenmpayuu NOx 6
3a8UCUMOCU OM 8PEMeHU NPU PA3TUYHBIX YCI08UAX NPOYeccd, N0 KOMOPLIM MOMCHO ONpeoeums
yenosus npogedenust npoyecca. I1o Hum MOA*CHO onpedenums ONMUMALbHble napamempsl npoyecca
(memnepamypy, cCKOpoOCmb NOMOKA 2A3d, 8PEMsl, paA3mMep A2lOMePUPOSAHHBIX YACMUY) U NPosecmu
CpasHeHue pe3yibmamos, NoJAy4eHHble N0 MOOeIsM, C IKCHePUMEHMATbHbIMU U MeopemuyecKumu
OaHHBIMU.

Knroueevie cnosa: aocopoyus, npupoouvie yeoaumsl, MOOUDUYUPOBAHHBIE UYEOaUMDb,
MoOenuposaHue, OKCuobvl a3oma, Mamemamuieckas Mooeisb
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Anomayia. B pobomi posensoacmvcs cyuacHuul cmaH ma MOXNCIUBL HANPAMKU PO36UMKY
X8ULOBOI eHepeemuKy 8 YMO8axX 3MEHUIeHHs 3anacu UKONHo2o nanued. Haeooumuvca xopomxuii
0271510 XBUNLOBUX eNIeKMPOCMAHYINl 8ce No0YO008anux abo mux, wWo 3HAXO0AMbCA HA CMAOTL
OyOieHUYMEa i NPOEKMYBAHHS, PO32NAOAIOMbCA OCHOBHI MUNU, MEXHIYHI XAPAKMePUCmuKu i
nepesazu xeunvosux erekmpocmanyiu (XEC).

Knrouoei cnoea: enepeis xeunb, X8unbosa enepeemuKa, Xeunbosd eneKmpoCcmanyis.

Beryn.

Eneprist xBuib 1 ix qocmimxeHHs Bxe Outbiie 10 pokiB € MO IAPHUMU TEMaMH
HAyKOBHX p03p0601< Bxe pean13OBaHo BEJIMKE YHCIIO npoeKTlB 1 € pi3HI TECTOBI
eJleKTpocTanlii. Mope mMocTiitHO nepe6yBae B pycl 1, OTXKe, € HaIldHUM 1
HEBUYEPITHUM JIKEPETIOM E€JIEKTPOEHEprii. 3a OIIHKOIO €KCIEPTIB TUIbKH y30eperoKs
€Bponu MOXXE IIOPIYHO T€HEPYBAaTH €JEKTpoeHeprito B o0csa3i moHan 280 TBT-
FOJIMH, IO BIANOBIAA€ TMOJOBUHI OpPYTTO-CIOKMBAHHS TaKOi IMPOMHUCIIOBO
BHCOKOPO3BMHEHO1 KpaiHu, sk HiMeuunHa. A Npu TMOBHOLIHHOMY BHKOPUCTaHHI
€HEeprii XBUJIb Y3JI0BXK BCbOT0 y30epex:ks 3emMill MOKHA MOKPUTH MOJIOBUHY CBITOBOI
noTpeOu B €JEKTPOEHEPTii 32 paxyHOK Mops. IIpu 1pomMy ekcrepTH BBaXKarOTh, L0
HUHINIHIN CTaH TEXHOJIOT1i 3HAaXOIUTHCS Ha CTaIli, 0 Mepeaye ii komepIriaizalii.

3MmiHa KiIiMaTy 1 30UTbIIEHHS BUTpAT HAa OTPUMAHHS €HEprii BITHOCSATBHCS [0
HaWO1IbII 0OTOBOPIOBAHKUX TEM cepel (paxiBIliB, MOJITUKIB 1 TpoMaJickkocTi. EMicis
CO;, oOymoBieHa pPOOOTOI0 MPOMHUCIOBUX  MIJNPHUEMCTB, TPAHCIOPTY 1
BUPOOHMIITBOM €HEprii, OE€3yMOBHO HECe BIAMOBINATBHICTG 3a ITIABUIICHHS
r7100anpHOl TeMIepaTypH 1 MOB’sA3aHl 3 HEIO HACIIAKH, B TOMY YHCI PO3MEpP3aHHS
KpM)KaHUX TMOJIAPHUX IIANoK a0o0 pO3MIMPEHHS IO, 3aiiMaHux myctemsamu. Lli
MPOIIECH CYIPOBOKYIOTHCSI 30LIBIIIEHHSM BUTpPAT Ha Ma3yT, OCH3WMH 1 Xap4doBi
MPOAYKTH TMpPU OJHOYACHOMY 3MEHIIIEHHI 3amaciB HaQTU 1 MPUPOJHOrO Trasy.
Po3BuTOK 1 e(exkTHBHE BUKOPUCTAHHS PEreHEPATUBHOI Ta EKOJOTIYHOI €HEeprii €
MO>KITUBUM BUXOJIOM 3 CUTYaIlii, 0 CKIIaacs.

Perionn, HaWOLIbII MOTEHUIMHO MNpUAATHI JUIsl  3alyCKy  XBUJIBOBUX
€JIEKTPOCTAHIIIN — IIe TEPUTOPIi 3 Y30EPENOKSIM BEIUKOI MPOTSIKHOCTI 1 HASIBHICTIO
CTa0lIbHUX CHJBHUX BITPIB. Y Takl 30HM BXOJATh B TOMY 4YHCJ €BpPOMNEHCHKE
3axigHe y30epexoks, bputanceka miBHIY, Oepern Tuxoro okeany B IliBHIYHIN 1
ITiBnenniit Amepuiti, Hosiit 3emannii Ta ABctpanii, a Takox [liBaennii Adpwuiii.

OCHOBHM TEKCT.

XBUJIbOBA €HEPreTUKA — OJWH 3 HAMPSMKIB aJIbTEPHATUBHOI T1JPOCHEPTETUKH,
[0 BHUKOPHCTOBYE CHEPTil0 MOPCHKHUX 1 OKEaHIYHUX XBWIb 1 Tewid [1, 2, 3].
XBUIIbOBA €HEPreTMKa € OJHUM 3 HAWOUIbII MEePCHEeKTHUBHUX CEKTOPIB
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BIJTHOBJIIOBAHUX JIKEPEJI €Heprii TOMYy €HEpris XBWIb OKEaHIB MepeBeplIye o
MATOMIHT HOTy)I(HOCTl SK BITPOBY, Tak 1 COHs4YHY eHeprito. CepemHs HOTY)KHICTB
XBUJIb OKEaHIB 1 MOPIB mepeBuiye 15 kBT Ha moroHHUit MeTp, a IPU BUCOTI XBUJIb B
2 MeTpH, MOTYKHICTh MOke Jocsiratu 1 Bce 80 kBT Ha moronnuit metp [4, 5, 6, 7, 8§,
9, 10].

[Ipu nepeTBOpeHH] eHeprii XBUib, €()EKTUBHICTb MOKE ICTOTHO MEPEBUIILYBaTH
1HIIT aTbTepHATUBHI CIIOCOOM, TaKi SIK BITPOBI 1 COHSYHI €EKTPOCTAHIII1, TOCITAI0UH
KoeditieHTa kopucHoro aiiy 85 % [6, 7, 11, 12].

BupoOiieHHs €Heprii 3 XBHIIb OKEaHy 3IHCHIOETHCS CIICIIAIbBHUMH XBHJIBOBHMHU
CIIEKTPOCTAHIIISIMU, SKI  PO3TAallOBYIOThCSI B akBaTtopisx. Kpim rTeHepartii
€JIEKTPOCHEPTii, MPH 3aTy4eHH] JOJATKOBOTO 00JIaJHaHHS, XBUIILOB1 CTAHII1 MOXKYTh
BUKOHYBATH U IHIIY KOPUCHY POOOTY, B TOMY YMCJ BUPOOJEHHS TeIjia, MpiCHOI
BOJIY, KMCHIO, BOJIHIO Ta 1HIIUX XIMIYHUX PEYOBUH 3 MOPCHKOI BOJH 3a JOIOMOIOIO
IIPOIIECIB €JIEKTPOJII3Y, a TAKOXK 3IMCHIOBATH BUPOOHHUIITBO CTUCHEHOTO MTOBITPSI.

Po6ota craHIiii BUKOHYETHCS 3aBJISIKU BIUTMBY XBWJIb Ha iX poOoul Tijia, B poJi
SAKUX MOXKYTh BUCTYIIATH, B 3aJIC)KHOCTI BiJl KOHKPETHOTO MPOEKTY, MOIUIABII, JIOMATI
TypOiH, MaITHUKH, TPyOU, XBUJIETpHUiiMadl a00 XBuIeB1A01MHNUKY [13].

Pyxu xBuib B KIHIIEBOMY TIiJACYMKY TpaHCHOPMYIOThCS B OOEpTaHHS
TeHEPaTOPIB 3a JOMOMOTOI0 CUJIIOBHX MEPETBOPIOBAYIB — MOBITPSIHUX 1 T1APABITIYHUX
TypOiH, JAHIIOTOBUX 1 3yO04acTux mepenad abo BoAsHuUX Kkojic. OTpumaHa B
pe3yNbTaTi BIUIMBY XBUJIb MEXaHIYHA €HEPTisl NEPETBOPIOETHCS B €JIEKTPUUHY, MICII
YOr0 TPAHCHOPTYETHCS CIIOKMBAaYaM Y€pe3 MOPChKUI KaOesb Ha Y30€pexoKs.

3a BHUKOPHCTOBYBAHMM KOMIIOHEHTaM pO3PI3HSAIOTh TakKl OCHOBHI THIIU
KOHCTPYKIIH XBUJIBOBUX reHeparopis [10, 14]:

- TMOIUIaBKOBI KOHCTPYKUII — TIAPOENEKTPUYHI YCTAHOBKH, WLIO0 MICTATh
MOIMJIAaBOK, 3’€IHAHUN 3 ENEeKTPOTeHEPaTOpoOM, B SKUX KOJHMBAHHS IIOTUIaBKa Ha
XBUJISIX TIEPETBOPIOIOTHCS B PyX IHAYKTOpA, MO BUPOOJSIE IMIYJIbCHUM 3MIHHHMA
CTpYyM;

- KOHCTPYKIli, 110 BUKOPHUCTOBYIOTh Hacocu — T Kokkepena, «kadkay
Contepa — B KOHCTPYKIIISIX BUKOPUCTOBYIOTHCS HACOCH, 3 €JHAHI 3 MOIJIABLAMH, 3
OJIHOTO OOKY, 13 €JICKTPOTCHEPATOPAMHU — 3 1HIIIOTO;

- KOHCTPYKIIii, III0 BHKOPUCTOBYIOTH 3MIHYy OOCATY 1 THCKY IIOBITpS —
OCUMJIIOKOYMM BOJASHUN CTOBII, ITYJIbCYIOUMU BOJSHUN CTOBIT Macyiu, IepeTBoOproBay
Paccena — mpuctpoi micTsaTh 6ak abo kKamepy, MOMIIIEHI MO XOMy XBHJII a0o0 Mix
BOJIOIO. HOBITpSIHl MOTOKH, IO YTBOPIOIOTHCA BiJ CTUCHEHHS 1 PO3IIUPEHHS,
00epTaroTh J0mati TypOiHH.

Jlo mepeBar XBUJILOBUX T€HEPATOPIB MEPIIOTO TUITY BITHOCATHCS [S]:

1) nopiBHsHO Bucokuii koedimient kopucuoi aii (KKJI), 6muzbko 80 %;

2) MOXJIMBICTh YCTAHOBKHM HA OTOPaxX MOCTIB, TPUYAJIIB 3 METOIO 1X 3aXHCTY;

3) BHUKOpPUCTAHHS B SKOCTI €JIEMEHTa UBJEHHS ISl MPUCTPOIB 1 CHUCTEM,
Bl/JIaJICHHX Bijg Oepera 1 sKi He MalOTh TPAIUIIMHOTO €JIEKTPOTIOCTaYaHHS;

4) MOXJIMBICTh 30UIBIICHHS MOTY>KHOCTI XBWJIbOBUX eyiekTpocTaHIii (XEC) i
KUTBKOCTI MIJAKIIOUEHUX CIOKUBAYiB 32 PaXyHOK 301JIBIIEHHS YMCIIa TOIJIABKOBUX
reHepaTopis, 110 BxoaiaTh 10 XEC, ax 10 CTBOPEHHS «II0JIBY» 3’ €JHAHUX M1k COOO0I0
reHepaTopiB.
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OCHOBHMMH HEJ0JIIKAaMU MOTJIABKOBUX XBUJIbOBUX T'€HEPATOPIB €:

1) mpu MaUtiii MBUAKOCTI KOJMBAHHS MOTUIABIT HEOOX1THUIA THAYKTOP BEITUKOTO
pO3Mipy 715 3a0€3MeUeHHS] HEOOX1THUX €HEPTeTUYHUX MMOKA3HUKIB;

2) MOXJIMBI MPOOJIEeMH, IO BUHUKAIOTH MPU BUKOPHUCTAHHI BEJIHUKOI KUIBKOCTI
TeHEPaTOPiB, IO OOMEKYIOTh CYTHOILIABCTBO 1 PUOOIOBEILKHIA POMUCEIT,

3) MOXJIMBI €KOJIOT14HI MPOOIEeMHU, MOB’sI3aH1 31 3HIKEHHSM aMIUTITYIN XBUII,
HE0OXiTHOT B TIpolieci ra3000MiHy OKeaHy, OYHUIIICHHS HOTO MOBEPXH.

J1o HeJTOMIKIB 1HIIMX KOHCTPYKIIIH XBHUJIBOBUX YCTAHOBOK BIJHOCSITHCSI:

1) ckiagHiCTh, BEIUKAa KUIBKICTh €JIEMEHTIB T'€HEepaTropa, B 3B’S3KYy 3 UYUM
BapTICTh KIHIIEBOTO MPUCTPOIO 3POCTAE;

2) KKJI ycTaHOBOK iCTOTHO HMX4€, HIXK Y MOIJABKOBUX I'€HEPaTOPIB BHACTIAOK
JIBOPA30BOTO MEPETBOPEHHS €HEPrii;

3) 3umxenHs KKJ[ a0o moBHa BIACYTHICTh Npane3gaTHOCTI MpHU 3MiHi
napameTpiB XBWI (JTOBKUHH, YaCTOTH 1 aMILTITYIH);

4) BTpaTd TOTYXHOCTI TE€HepaTopa 3pOCTAIOTh 31 30UIBIIEHHSM KiJIbKOCTI
CTYTICHIB IEPETBOPEHHSI.

Crpobu BTUTMTH B KUTTA 171e1 BUKOPUCTAHHS €HEPrii XBWIb POOWIHCS IIE 10
XXI cromitrs. 30kpema, mepiia B icTopii OQiIiiHO 3apeecTpoBaHa 3asBKa Ha
oopMIIEHHS TIATEHTY, 10 Mepeadadae 3BeACHHS MOPCHKOTO MIIMHA, OyJia T0/IaHa B
[Mapmwxi me B 1799 pomi. Ilpaktruni X cnpobu OyJIBHUIITBA MOPCHKHUX
enexkTpocTaniii poounucs B 1890-1900 pokax.

[HTEepec 10 XBWJIBOBOI EHEPreTHKU BIAPOAMBCA BXE B CIMAECIATI POKHU
IBAJLSATOTO CTOJITTS, MICIS TOrO, SIK y CBITI BUOyXHyna HadToBa kpusa. Y Hopgerii
B 1985 poui 3’sBunucs BiApa3y JABI XBWIbOBUX EJEKTPOCTAHIIl, II0 BUPOOJISAIOTH
€HEprio B NpoMuciaoBux Macmradax. [loTyxHicTh nepiioi cnoyatky cranosuiia 500
kBT 1 Oyna Hapomiena g0 850 kBt. KoncTpykiis nependadana reHepyr0dy yCTaHOBKY
MHEeBMaTHYHOTO TUMy. pyra craniis notyxHicTio 450 kBT mpairtoe 3a npuHIunom
«aTtoidy» 3 BUKOPUCTaHHSIM  €Heprii Haliraroyoi XBWUJII HA  IMOBEPXHIO
KOHYCOITO10HOTO THITY.

Jlo TemepilmiHbOro Yacy 4YacTKa BMKOPHUCTAHHS CTaHIM, 1[0 MPaIolTh Ha
XBUJIAX, 30BCIM HEBEJIMKA. 3/eOUIBIIOrO peami3aiis TaKuX MPOEKTIB HOCHUTh
EKCIIepUMEHTaIbHUN XapakTep. llpoTe, XBHUJIbOBa eHEpreTMka 3HAMILIA CBOE
3aCTOCYBaHHA B CETMEHTI €HEepro3ade3leyeHHs] OKPEeMHUX aBTOHOMHHUX 00’ €KTiB,
TaKUX SK Masku, Oyi, MOpPChbKE HAyKOBO-IOCIITHE O0JaHaHHs, OypoBi miIatopmu.
Hanpuxnan, Ha XBUJIBOBUX I'€HEpaTOpax 3apa3 y BCbOMY CBITI MPAIIOIOTh OJIU3BKO
YOTUPHOX COTEHb MasKiB 1 OyiB. Benmuki »x enekTpocTaHilii MOXKHA B OYKBaJIbHOMY
CEeHC1 MepepaxyBaTH MO NalbLAX, MPUUOMY YACTHHA 3 HUX IMOKH 1€ 3HAXOAUTHCA B
cTaaii OyAiBHUIITBA.

[lepma GeperoBa XBUIIbOBA €JIEKTPOCTaHIIisl, Ha3BaHa «Islay Limpet» (puc. 1),
Oyna 3amymieHa B [lotnanaii y 2000 porii 1 miaKIIOUYEHA 0 3arajibHOI eHepreTUYHOT
Mepexi kpainu. He3Bakarouw Ha Te IO CTaHIis mporpamoBaia 13 pokis, B 2013
polli BoHa Oyyia BHBEJEHA 3 €KCIUTyaTallli 3 HeBIoMHUX MpUYuH. CKOPUCTABIIUCH
JOCBIIOM OpuTaHchkux kosier, B 2011 pomi icmaHiil CHOPYIMJIA Ha y30epexxi
bickalicbkoi 3aTOKM Taky K CTaHIilO, aje Bxke 3 16 TypOinamu. Ha BigMiHy BiA
enexktpoctaniii «Islay Limpet», BoHa Ji€ JOHUHI.
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Pnc. 1. XBI/I.JIBOBa eJIeKTpOCTaHm «Islay lepet»
Aemopcovka po3podka

[lepmnii mpoMHCIOBHI BapiaHT XBWJIBOBOI €JIEKTPOCTaHIi, MOOyI0BaHUI
HIOTJIAaHJChKOI0  KommaHielo «Pelamis Wave Power», OyB 3amymeHuid B
excruryatanito B 2008 poui B 5 kitomerpax Bif Oepera B Micti [loBya-ni-BapsiH, B
paiioni Arycagopa B Iloptyramii. Enekrpocranuis HazuBaerbesi «Pelamis P-750»
(puc. 2). BoHa cknagaeTbes 3 TPhOX OAHAKOBUX KOHBEPTEPIB, IO TOMTAIOTHCS Ha
XBUJISIX ATIIAaHTUYHOTO OKEaHy, 1 BAPOOIISIIOTh pazoM 2,25 MBT enexkTpudHoi eHeprii.
Kosken koHBepTep CKIANA€THCS 3 YOTUPHOX CEKIIIM.

Onep:xyBaHO1 €Heprii IIJIKOM JOCTaTHbO JJisi 3a0e3nedeHHs nmoTped 1,6 Twuc.
JIOMOTOCIIOJAPCTB 'y TpPWIEroMy HaceneHoMmy myHKTI IloBya-nmi-Bap3in. Ane y
MaiiOyTHbOMY mepeadaydanocs, 1o NoTYXHICTh Oyjae HaporieHa 10 21 MBT nuisxom
YCTAHOBKM JOJATKOBUX 25 mnepeTrBoproBauiB. [licias Takoi MojepHizalii CTaHIlis
Morya © 3abesneudTH eHepriero Bxe 15 Tuc. OyIUHKIB, 110 €KBIBaJIGHTHO
3ano0iraHHio BUKUAY B atMmocdepy 60 THC. TOHH BYIJIEKMCIOTO Ta3y 3a pik. Ha
TETEPITHIN Yac CTaHIlisl HE MPAIIO€ 3 TEXHIYHUX MPUYHUH.

Puc. 2. XBI/I.JIBOBa e.HeKTpOCTaHum «Pelamls P- 750»
Aemopcobka po3podka

XBunpoBa enexkrpocrtaniisa «Mutrikuy (puc. 3) mopiuno Bupobisie 600 000 kBt-
roJ| eJIeKTpoeHeprii 3 XBuiepi3iB raBani MyTpiky. Enekrpocraniis posramioBaHa B
bickaiicpkiii 3aromi (miBHIYHA IcnaHis), ycTaHOBKA MOTYKHICTIO 296 KBT HaleXuTh
icTIaHCBKIM  KoMmyHanbHIM kommaHii «Ente Vasco de la Energia» (EVE).
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Enexrpocraniiito 6yno BBeJieHO B eKcIutyararlito B iuctomnaai 2011 poky [15].

3aBox OyB moOymoBaHuii 3 1HBecTHIIsSIMH B 6,4 MiH €Bpo (8 MIIH mojapiB
CIIA). Bin 6yB uyacTkoBo mnpogiHaHcoBaHMiI €Bpomeiichko0 KoMiciero. Horo
MOTY>KHOCTI JTOCTaTHRO s kuBJeHHS 250 pomorocmomapcts. lle mpusBene 1o
mopiuHoi ekoHoMiT 600 TOHH BUKHUIIB BYTJICITIO.

e T e e e 43 :
Puc. 3. XBuiaboBa ejiekrpocranuis «Mutriku»
Aemopcovka po3podka

ABctpaniiicbka kommadisi «Oceanlinx» Ha 3aMOBJIEHHSI E€HEPreTUYHOIrO
onepatopa «Diamond Energy» 1 3a cnpusHHs «Australian Renewable Energy
Agency» nobyayBana 3a 8 muH goJsiapiB CIIIA XBWJIBOBY €JIEKTPOCTAHIIIIO B 30HI
[TopT-Kemb6ma (puc. 4).

Puc. 4. XBuiaboBa enekrpocranuis «Oceanlinx»
IDicepeno: [16].

Cranuito 3anmyctuin B 2005 pomi. B mpoueci ekcryaraiii 0yn0 OpUHHATO
pIIIEHHS MPOBECTU MOJEPHI3AIlI0 MOTYKHOCTEH 1 MICHs JeSKOi MepepBU XBUIIHOBI
reHeparopu 3ampairoBain 3HO0BY B 2009 pori. [loTyxkHicTh 00’€kTa CTaHOBHUTH |
MBT, cnoxuBauyaMm e HaaxoauTh Omm3bko 450 kBt eneprii. I'enepartopu
noOyJJ0BaH1 3a MPHUHIMIIOM «OCLMJIIOI0YOTO BOJSHOTO CTOBMA» 1 MPalIOOTh Ha
CTUCJIOMY TOBITPI, 110 BUTICHSETHCS 31 CHEUIATBHUX KaMep MiJ BIUIMBOM MOPCHKHUX
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XBUJTb.

[lle omna aBcTpamiiickka ctaniis «BioWave» (puc. 5) Oyma BcTaHOBJICHa
kommaniero «BioPower Systems» Oins y30epexoks [lopt-®Pepi B 2015 porri.
[ToTyXHICTb TE€HEpPYIOUOTro 00 ’€KTa, OCHOBHE IMPHU3HAUYCHHS SIKOTO — IEepeBipKa 1
JIEMOHCTpAIlisl MOXKJIUBOCTEH XBUJIBOBOI cTaHIlii, ctaHOoBUTH 250 kBT. Ha manwmii
npoekt Oyno ButpaueHo 21 wmuH pomapiB CIHA, mnomoBuHa 3 sikux Oyna
npodinancoBana «Australian Renewable Energy Agency», a me 5 miH gomjapis
CHIA Bupainuia neprkana.

Craniisg mpaifroe 3a OPUHIUMIIOM BOJAOPOCTI, ab0 pub’syoro xBocTa (BILUIWB
XBWIb Ha TIUlaBaro4i Oyi-jonari), MPUYOMYy KOPUCHY POOOTY 3AIHCHIOIOTH SIK
KOJIMBaHHS MOBEPXHI MOpPsI, TaK 1 TOBIA BOJAU Ha IIMOWHI. BIUIUB XBWJIHOBUX CHJI
BHUKJIMKAE PYX XUTHOI KOHCTPYKII i Ha3Bow «O-Drivey, BCTAaHOBJICHOT Ha JHI, SIKa
1 pO3KpY4y€e TeHEepaTop.

Puc. 5. XBuaboBa esiekrpocranuis «BioWavey
Aemopcwvka po3podka

B akBatopii [liBHiuHOTO MOps 011 MIOTIAHACHKOTO Yy30epexoks OpKHEHChKUX
octpoBiB 'y 2009 pomi 3ampamoBana XxBuiboBa cTaHIis «QOyster» (puc. 6)
notyxHictio 600 kBT, moOynoBana micieBoro Kommnasiero «Aquamarine Power.

['enepaTop mpaitoe 3 BUKOPUCTAHHSIM J@HOTO HAcoca, SKUU TiJ BIUIMBOM
XBUJIBOBOTO TOIUIaBKa 3aKadye Ha Oeper Mopchky Boay. HamxomuTh Boga, B CBOIO
yepry, 3adesneuye pyx Jjomnareil reneparopa. CraHilis 3a0e3nedyye eHepriero Kubka
COTEHb JOMOTOCTIOJAPCTB.

Y kommaHii 0OroBOPIOIOTHCS TUIAaHUW OYAIBHMUIITBA 1€ JIBOX JIECSTKIB
aHAJIOTTYHMX CTaHIIIN, 110 JajJ0 O MOXJIMBICTh OCTAa4aTH EJIEKTPOSHEprito 11e 9 Tuc.
goMorocrnogapcTBaM. He BUKITIOYAETHCS 1 BapiaHT YCTAaHOBKM HOBHMX IOTUIABKOBUX
HACcOCiB, SIKi OyIyTh TMOJaBaTH JOJATKOBUN 0OCAT MOPCHKOI BOJU JI0 OJHOTO
MOTY>KHOTO T1IpOT€HEepaTOpa Ha y30EPEkKI.
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Puc. 6. X

Aemopcwvka po3podka

- e b, e

BIJIbOBA ejleKTpocTaHlis «Oyster»

VY Tomy x 2009 pori y Benukobpuranii, 611s1 y36epexxs Kopayosa, modanocs
OyIIBHHUIITBO KOMIUIEKCY XBWJIbOBHX reHepaTopiB «Wave Hub» (puc. 7), sxi
3’€IHYIOTbCS 3 Oeperom 3a JOMoMOror cuiioBoro kabemo. Kommiekc reHeparopis
Mapku «PowerBuoy», amepukancekoi kommanii «Ocean Power Technologiesy,
Mpalie 3a PaxyHOK BEPTUKAJIBLHOIO TEPEMIIICHHS IOIJIABIIB, SIKI KOB3alOTh IO
KOJIOHAX, SIK1 3asKOpuyIu Outst 1Ha. ['muOuHa, e BCTAHOBJICHI KOJIOHHM, CTAaHOBUTH 50
METpIB, a 3arajbHa MOTYXHICTh cuctemu 3 400 OyiB ckiazae B pe3ynbTati S0 MBT.

Byi po3ramoBani B MOp1 NMOYMHAIO4M 3 BiJcTaHl 16 KimomeTpiB Bij Oepera, Ae
po3TallloBaHe MiCcTeuko Xeum, 1 jgam, nporsarom 1800 wMeTpiB, MOBUHHI
po3MinryBaTtucs B 1iomy 400 takux OyiB. [Ipoekt mocTiitHO (70ci) pO3BUBAETHCS, a
JaHl PO TEXHIYHI XapaKTEPUCTUKU CKPI3b PI3HATHCS. 3a OCTaHHIMU HEOPIIHHUMHU
JTAHUMHU, JIOCATHYTA MaKCUMalbHa MOTYXHICcTh B 20 MBT.

Puc. 7. XBuaboBa esiekrpocranuis «Wave Hub»
Aemopcwvka po3podka
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Komnaniss «Wave Star Energy» B ekcnepuMeHTaIbHOMY TOPSAKY 3allycThia
JOCTiTHy yCTaHOBKY (puc. 8) B paiioni mucy XanctxonpMm ([liBHIuHE MoOpe),
po3TalryBaBIIM I B TPhOX COTHAX MeETpiB BiA y30epexoksa. [lpairoe moku oauH
TeHEPYIOUMd MOAYJb eleKTpocTaHiii moryxHicTio 500 kBt. He3BuuaiiHIiCTh
KOHCTPYKLII MOJsira€ B MPUCTPOI TMOIUIABIIB, 110 O€pyTh y4acThb B IEPETBOPEHHI
KIHETUYHOI €HePTii XBUJIb B €JICKTPHUKY.

Puc. 8. locnigna ycraHoBKa B paiioHi MUCY XaHCTX0JIbM
Aemopcvka po3pobka

ITouaTtkoBe aBTOpPCTBO I1i€i 171€i, BucioBieHoi 1me B 2000 poili, HaJIEKHUTh
cioprcmeHaMm Hinbcy Ta Kenbay XaHceHaM, siki 3aiiMaiMCsi BITPUJIBHUM CIIOPTOM.
Po3poOHuKHu 3anpornoHyBaiy 3a0€3MeunTy MOBHUM 3aXUCT CTaHIIi Bij] IITOPMOBHUX
XBWJIb IIUISIXOM HaJIaHHS IMOBHOI CBOOOIM pyXY IOIJIAaBKOBIM cucTeMi. 30KpemMa, Ipu
BHCOTI XBWJII JI0 2,5 MeTpa yCTaHOBKA IpAIlO€ B MITATHOMY PEXUMI. SIKIIO & XBUII
NEPEBUILYIOTh 3 METPH, CHCTEMa MOIUIABIIB MPOCTO MiJHIMAETHCS 1 OMYCKA€ThCA
CJI1IOM 32 301JIbIIIEHUMHU KOJTMBAHHSIMH MOPCBHKOI TTOBEPXHI.

BinbHe mepeMilieHHs TMOIJIaBIIB 3a0€3MeUy€eThCsl CHEIliaIbHUMU PYXOMUMHU
OalaHcupaMu, OINOpPHU SKUX 3aKpIMUIIOIOTHCA Ha JHI. BTiM, cTaHiiss mae TeBHI
oOMeXeHHS B po0OOTi, a caMe HE MpHU3HAuYEHA 11 BUKOPUCTAHHS Ha TIMOMHAX
outbiie cemu MeTpiB. [IpoTe, BIAMOBITHUX PaOHIB JUIsl 3aIyCKYy TaKUX CTAHIIA Ha
€BPOMEHUCHKIA TEpUTOPIi IIIJIKOM JOCTaTHLO, B TOoMy uucii B Ipnanmii, Dpaniii,
BenukoOputanii Ta [lopryranii.

Hinepnannceka kommadis «Waterstudio» peanizyBaia MIJIOTHUH —TIPOEKT
«Parthenon» (puc. 9), nmoOyayBaBIIM MIIBOJHY CTIHY 3 €JIEKTPOT€HEpaTopamMu B
Heto-HMopkchkiii raBani Ha piuri I'yn30H. YCTaHOBKA He TilbKH BHPOOIISE €HEPrito
€KOJIOTIYHO YUCTUM CIOCOOOM, ajie 1 BUCTYIAE B POJIl 3aXUCTy NPUOEPEKHOI 30HHU 1
MICIIEBOTO TIOPTY BiJi XBUJILOBOTO BILTUBY. |HHOBAIIWHUN XBHJIEJIOM CKJIQJAETHCS 3
KOJIOH, Kl 332 30BHIIIHIM BUTJISJIOM HarajayloTh I'PelbKi, Y4UM 1 OyJI0 0OyMOBIIEHO
Ha3By npoekTy. KoxkHa Taka KoJjioHa siBJIsie cO00I0 TypOiHY METPOBOTO AlaMeTpy, 10
o0epTaeThcsi B OOM/IBI CTOPOHU TIiJ] BIUTMBOM PIYKOBHMX XBWJIb. B naHMii yac mpoekT
Mae JIEMOHCTpaLiHuMN cTaTyc.

ISSN 2567-5273 64 www.moderntechno.de



Modern engineering and innovative technologies

&

Puc. 9. Iﬂ)oeT «Parthenon»

Asmopcovka po3podka

Parthenon He € €qUHMM aMEpPUKaHCBKUM IPOEKTOM XBUJIBOBOI E€HEPIETHKH,
OJIHAK SIK TYJA30HCBHKUU TeHepaTop, Tak 1 1HIII CTaHIi B IIM KpaiHi OyIyrOThCS B
SIKOCTI €KCIepUMeHTy. EKcriepTu BBaXKarOTh, 110 OYIBHUIITBO 1 3alyCK XBHUJIbOBHUX
€JIEKTPOCTAHIIIM 3 4aCOM JIaCTh MOKJIUBICTb 3aJJ0BOJILHUTH 110 28 % moTped KpaiHu B
eHeprii. Po3BUTKy i1ell XBUJIBOBHX €JEKTPOCTAHII B aMEpUKAHCHKIN JepraBi
CHPUSAIOTH PO3POOKH, 110 3aCTOCOBYIOThCS Y BIHCHKOBO-MOPCHKUX CHJIaX KpaiHU.

[loptnenncekuit  BUpoOHMK Vigor y cepnHi 2019 poky 3amycTuB B
eKCIUTyaTallll0 HOBY XBWIbOBY enekTpoctanuilo «Ocean Buoy» (puc. 10), ska
JOTIOMOYKE 3HU3UTH piBeHb eHepreTnyHux BUKUIIB CO, Ha 3600 TOHH MIOPIYHO.
[ToBHOLIHHUN €HEepPreTUYHUI mapk 3 Takux OyiB moTyxkHicTio 100 MBT ekoHOMHTD
Bukug 18000 TOHH BYIJIEKHMCIIOTO Ta3zy B JeHb. [l03Haue€HOI MOTY>KHOCTI OAHIET
YCTAaHOBKHM BUCTa4MUTh Ha eHepro3adesneueHHs 18 750 OyauHKiB.

Puc. 10. XBuaboBa esekrpocranuis «Ocean Buoy»
Aemopcwbka po3pobka
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I'iranTcekuit Oyi rabaputamu 38 Ha 18 MeTpiB Mae MOTEHITIA JIJI1 BUPOOJICHHS
1.25 MBT enektpoeneprii. TectoBuil mepiof nis YCTAaHOBKM CKjaae 12 MicsiliB,
BuripoOyBaHHs npoiayTh Kaneohe Bay Hawaii na 6a31 amepukancbknx BMC.

[Tpoekt BapTicTio 12 minbitoHiB nonapiB CIIA 6yB yacTkoBO npodiHaHCOBaHUM
JenapTaMEeHTOM EHEpPreTU4YHOi e(EeKTUBHOCTI Ta BIJHOBIIOBAHOI EHEPreTUKU B
npo(UIbHOMY MIHICTEPCTBI Ta ATEHTCTBOM €KOJIOTIYHOI EHEPreTUKH B Ypsiai
Ipnanmii.

3 1997 mo 2017 pik B VYkpaini Oylo 3amaTeHTOBAaHO &8 XBHUJIbOBUX
rigpoenekTpocTanilii. Haitbuipim ycminmHuM OyB TUMIOBUHN MPOEKT XBUILOBO1 CTAHIIIT
notyxHicTio 2000 kBT s akBatopii YopHOro Mops, 110 CKIAJAETHCS 3 YOTHPHOX
MoxayniB o 500 kBt, sikuit po3podusia HaykoBo-BUpoOHHYaA dipma «KPOK-1» min
kepiBHULITBOM B.B. OBcsiHKiHA.

[IpakTyHOi peanizailii MOKK HEMae, Xo4ya MPOTOTHI TAKOro oOJiaJHAHHS 3
BUKOpHUCTaHHA eHeprii mopcbkux xBuib XEC-10 (10 xBt) O0yB BunmpoOyBaHwMii
HaBecH1 2007 poky B HopHOMY MOp1 1 TOKa3aB 3aJ0BUIbHI PE3yJIbTaTH.
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Puc. 11. TunoBuii MOy 1b XBIJIBOBOI €JIEKTPOCTAHLII KOHCTPYKIIl
OBcsiHKiHA

IDicepeno: [17].

VY 0OaraThOX perioHax CBITy TakKl €JNeKTPOCTaHIli MOXYyTb CTaTh He
aJbTEPHATUBOIO €HEPrii BITPY 1 COHI, a €(PEeKTUBHUM JOMOBHEHHSIM, 1 OYyAyTh
MpaipBaTi B MEpioaM, KOJIW 1HIN JHKEpena YUCTOI €Heprii 4depe3 Ce30HHI
0COOJIMBOCTI CTalOTh MEHII MPOYKTUBHUMHU.

BucHoBkmu.

OCHOBHOIO TIepeBarold XBUJIBOBOI EHEPreTUKM € Te, 10 B  HIH
BUKOPHCTOBYIOTHCS BHKJIIOUHO TIOHOBJIOBaHI Jpkeperna. Ha Tii BHCHaXyrOThbCS
3amaciB BYTJIEBOJHEBOI CHPOBHHHM, TJI00ANIbHOIO 3a0pyIHEHHS HAaBKOJUIIHBOTO
CepelIoBUILla BUKHUJIAMHU TEIUJIOBUX €JIEKTPOCTAHIINA 1 3HWKEHHS MOMYJIsSIpPHOCTI
aTOMHUX CTaHIIl Ha Tl iX miaBUIIEHOI HeOe3neku, Oyabp-sika aJbTepHATHBHA
reHepailisi Mae BEJIUKHM TOTeHIan njs po3BUTKY. KpiM IIHHOCTI XBUIIBOBOI
resepanii B €HEpPreTHYHOMY AacleKTi, PO3BUTOK JAaHOI raiy3l MaTUME 1 3HAYHHM
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exonoMmiunnii edext. Ha aymky World Energy Coucil, puHox OynmiBHUIITBA Ta
eKCIUTyaTalii cTaHmii nmotyxHictio 10 50 MBT omintoerscst B 750 mapa. momnapis
CIIA. Ha puHOK CymyTHBOTO OOJaJHAHHS, B TOMY YHCIl CHCTEM IUCTAHIIHHOTO
KEepyBaHHs CTaHLIAMU 1 pOOOTIB st 00CIyroByBaHHs, 10 2025 poky MpUnaiaTUMyTh
e $50 map.

EnepreTtuuni nepeBaru XBHUJIbOBOI IreHEpallii:

- CTa0lIbHI XapaKTEPUCTHKN BUPOOIIOBAHOI €HEpTii, B T. 4. 4aCcTOTa 1 HANPYTa;

- HE3aJIeXKHICTh IeHepallii BiJl 4acy J00u;

- MOKJIMBICTh HAPOIIYBaHHS MOTYKHOCTI B XOJIOAHY TIOPY POKY.

JloaTKOBI IUTFOCH XBHJILOBUX CTAHIIIMN:

- BUPOOHUITBO NOOIYHUX MNPOAYKTIB, y TOMY YUCI1 BOAHIO, KUCHIO 1 TEIIA;

- BEJIMKHUI TEPMIH eKCIUTyaTallii CTaHIIii;

- MOKJIMBICTh YCTAHOBKHU CTaHLINA Ha JIIOYMX MpUYaIax, MOCTax 1 B MOPTax;

- TIOEIHAHHS eHeproreHepaiii 3 (YHKIISIMH XBUJIBLOTACHUKIB Ta IHIIUX
3aXHCHUX T1IPOTEXHIYHUX CIOPYI.

XBUJILOBA CHEPreTHKa, B TOM K€ 4Yac, Ma€ HU3KY HEJOJIKIB, HASBHICTH SIKUX
raJibMy€ pPO3BUTOK Tairy3i. OCHOBHOI0O MpoOiieMoio € ¢iHaHCOBAa CTOpPOHA JaHOTO
CErMEHTa — BHUTpPATH Ha TeHEpaIlil0 JOCHUTh BEJIWKI B IMOPIBHSAHHI 3 TPaJAUIIHHUMHU
MeTOaMH BUPOOJIEHHS eHeprii. 30kpeMa, co01BapTICTh XBHJIHOBOI T€Hepallli BUIIE B
KUJIbKa pa3iB, HK Ha aTOMHHX Ta TEIUIOBUX €JEKTPOCTaHIlisAX. KpiM TOro, XBHIbOBIi
€HEepreTuLl MPUTAaMaHHUH 1 sl «TPUBATHUX» MPOOIIEM.

XapaKTepHi HEJJOJIIKM XBUJIbOBUX CTaHIIN:

- 3QJIEKHICTD Bl MIHJIIMBUX (PI3UYHUX XaPaKTEPUCTUK XBUJIb;

- HECTAOUTBHICTh €(DEKTUBHOCTI POOOTH BHACIIIOK 3MIHU OTOJAHUX YMOB;

- BPA3JIMBICTh KOHCTPYKI[IM NIepel IITOPMOBUMH SBHUIIAMU 1 CHIIBHOIO XBUJIEIO;

- HeBUKOPHUCTAHHUI HAJIAIIOK MOTY>KHOCTI 3 IIUX K€ MPUYHNH;

- BITHOCHO HEBEJIMKa MOTY>KHICTh TeHeparlii;

- IEPEIIKOAM IS CYHOIIJIaBCTBA 1 pUOHOT JIOBJIL;

- TMOPYUIEHHS TPUPOIHOTO Ta3000MIHY MOPCBKOTO CEPEIOBHUINA, B SIKOMY
OepyTh y4acTh XBUJII.

PesynbTaTtu BUNIpOOYBaHb, AKI MPOBOAMIIUCS SIK HA €KCIIEPUMEHTAJIbHUX, TaK 1
Ha KOMEpIIMHUX eJEeKTPOCTaHIsIX, CBIAYaTh MPO T€, IO PO3BUTOK CErMEeHTa
BUPOOJICHHS €Heprii 3 CWUJIM XBWJIb 1 TEUld MOpIB 1 OKEaHIB MPEACTaBIISETHCS
NMEPCIIEKTUBHUM HANPSIMKOM, MPOTE FallbMy€eThes PANOM npobneM. He3paxkatoun Ha
CKJIQJHICTh 1 prI[OMICTKICTB pobotu 3 6yI[1BHI/II_[TBa MOPCBKHX  T€HEPYIOunX
00’€KTIB, OUYEBHUIHO, L0 MICIsA MOAOJAHHS TEXHIYHHX 1 (blHaHCOBI/IX MUTaHb,
MOB’sI3aHUX 3 iX 6yI[1BHI/IHTBOM OCTaHHI HE TUIbKM 3alMyTh TiIHE MiCLIe SIK B
pralHCLKm TaK 1 y CBITOBIM €HepreTHil, aje 1 MOXYThb MOTICHUTH Ha PHHKY
TpaJuLiKHI €IeKTPOCTAHIII].
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Abstract. The paper deals with the current state and possible directions of wave energy
development in the conditions of decreasing fossil fuel reserves. It gives a brief overview of wave
power plants already built or under construction and design, discusses the main types,
characteristics and benefits of wave power plants (WPP).

Key words: wave energy, wave power, wave power plant.
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Abstract. At present, environmental problems related to air pollution cannot be solved
without the use of simulation tools that allow the design of waste gas purification processes based
on the fundamental theory of heat and mass transfer together with verified kinetic data and
equilibrium properties. In addition, today there are many methods for cleaning air from pollutants
such as nitrogen and sulfur oxides. The integration of computer tools on the basis of fundamental
laws and intelligent tools for making decisions on choosing the most effective cleaning methods
depending on the composition and parameters of the exhaust gases of industrial enterprises is an
urgent task.

Key words: intelligent system, modeling, gas purification, nitrogen oxides, knowledge bases,

fuzzy logic

Introduction

We made attempts to create such a system earlier [1-3]. It should be noted that
over the past twenty years, many software tools have been developed both for solving
various problems of chemical technology on the one hand, and intelligent methods
and tools on the other [4, 5]. In this paper, it is proposed to combine the traditional
approach to modeling gas purification processes with modern fuzzy inference system.

Knowledge Bases

The developed intelligent system is shown in Fig. 1. The main task that this
system helps to solve is the choice of the most effective method for purifying exhaust
gases from nitrogen and sulfur oxides. The Subsystem implies two sets of rules to
select relevant purification methods for two impurities NOx and SOx.

In the paper a computer implementation of the system is presented together with
the relevant illustrative examples. The system allows to design of the waste gas
purification processes and is based on the fundamental theory of heat and mass
transfer together with verified kinetic data and equilibrium properties. Fuzzy logic
approach has been used to implement the intelligent components. These components
were applied mainly for selecting appropriate purification methods. The knowledge
base contains more than 50 rules for choosing cleaning methods [2, 4].
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Fig. 1. The structure of the Intelligent System for choosing waste gas

Among the methods used for the gas purification from NOy there is a variety of
those composed of several process units. In the work, mathematical models for

Modelling

different process units have been developed. The mathematical model of an industrial
unit for gas cleaning from nitrogen oxides takes into account both different kinetic
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schemes (from one-two equations up to the full kinetic scheme including 11
equations) and the type of the reaction description (equilibrium or non-equilibrium
reactions) [6-8]. Three subsystems consisting of the program modules for the
calculation of the gas purification processes have been developed:

1. Program modules for the absorption-oxidation methods of gas purification
from NOy. The absorption-oxidation methods include absorption of nitrogen oxides
by water or by water solutions of nitric acid. These methods are applied to purify
exhaust gases which have a high degree of oxidability and contain more than 40 % of
nitrogen oxides [9].

2. Program modules for the absorption-reduction methods of gas purification
from NOy. The absorption-reduction methods include purification by solutions of
carbamide, by solutions of sulphite natrium and thiosulphuric ammonium. These
methods are applied to purify gases containing nitrogen oxides in a wide
concentration range [10].

3. Program modules for the simple reactive absorption methods of gas
purification from NOy. These methods include waste gas purification by solutions of
natrium carbonate and natrium hydroxide, by solutions of sulphuric acid and by
solutions of organics absorbers [§].

The choice of a purification method is based on the following factors:

Cleaning degree;

Initial concentration of nitrogen oxides;
Oxidability degree of nitrogen oxides;
Temperature of the purified gas;

Volume of the purified gas;

Presence of other impurities (e.g. SO», dust);
Possibility of commodity output.

These factors and the structure of the mathematical description determine a
range of validity of each method and allow correct decision when choosing a
purification method.

To develop the mathematical models of a gas purification process from nitrogen
oxides it is necessary to determine a number of physicochemical properties of the
components included in the selected reaction scheme. The more components of a
reacting mixture are taken into account in the model, the larger number of parameters
i1s required to describe their transport phenomena. Therefore we developed the
following databases for the calculation of the physicochemical parameters:

e the caloric and equilibrium database covering the presence of strong
electrolytes in the fluid phase and supercritical components in the gas phase;

e the database of the kinetics equations for complex reaction systems (gas-
phase or liquid-phase reaction or heterogeneous reaction in both phases);

e the database of the mass transfer coefficients for the modelling of the two-
phase multi-component mass transfer.

Consider the example of choosing a cleaning method using the NOx example
based on the fuzzy logic approach. The user interface provides an interaction with the
databases and knowledge bases when solving the simulation tasks. For uncertain
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factors, ranges of possible values were determined, as shown in Table 1.

Table 1
The range factor values for NOx-purification methods
No. Factors Low Medium High
1 Initial concentration of NOy, % 0.15-0.6 0.5-2.5 1.5-10.0
2 Cleaning degree, % 20-60 50-80 70-100
3 Temperature of the purified gas, C 0-300 200-400 | 300-500

As it was mentioned above, to accomplish the tasks of waste gas purification
from nitrogen oxides, three groups of methods are used. For each method, certain
rules have been developed, and these rules define a choice of one of the groups of
methods. In addition, during the development of the rules, the following factor values
were taken into account:

e presence of admixtures;

e production of commodity output.

These factors can take two values: "yes" (1) or "no" (0). The estimation of data
on the purification methods by experts-technologists resulted in the rules for choosing
a type of the purification method. These rules constitute the knowledge base of the
system.

The rules are available in the system in two forms: the usual one (“If-Then”),
and as the binary tables (e.g. rules for choosing the absorption-oxidation methods in
Table 2).

Table 2
The rules for choosing the absorption-oxidation methods
of gas purification from NOy
Presence | Commodity

Temperature of output essUre deeree
admixtures | available P £

L MHL MH|LIMH|yes | no|yes| no | LIMH|L|MH
0/1[{000|1]O0O]1]OJO] O 1 0 1 10[1]0 0110
0]0[1J]O]O]1]O]J1]0O] O 1 1 0 |]0[O]1]0]0]1

Cleaning Initial
degree |concentration

Total Oxidability

The rules-based algorithm of taking decisions can be described as follows:

Step 1. Determine a type of the technological process according to the rules “If-
Then”.

Step 2. Carry out the ranking of the initial data similarly to Table 1, but this time
in the range of values which correspond to the parameters for given group of the
methods.

Step 3. Choose the purification method according to the rules in tables,
presented in the binary form.

A type of the method was selected at the first step of the algorithm according to
the certain rule provided by technologists. For the group of the absorption-reduction
purification methods this rule is as follows:
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Rule:

IF the required degree of purification is 60-95%
AND initial concentration of NOy is 0.2-0.8%
AND average temperature is not more than 333 K
AND average pressure is not more than 0.11 MPa
AND degree of oxidability is 50-100%

THEN absorption-reduction methods have to be used.

The knowledge base was built in Fuzzy Logic Matlab. Having the type of the
technological process determined according to these rules, at the next step the
purification method is to be chosen. To do that, it is necessary to carry out the
ranking of the initial data for absorption-reduction purification methods, as shown in
Table 3.

Fuzzification of Input Variables

The next step is fuzzification of input variables in accordance with table 3 using
the program Fuzzy Logic Matlab. For each parameter (Table 3), the corresponding
linguistic variables with three values are set: low, medium and high. In the program,
they are set in the form of fuzzy Gaussian membership functions, which are shown in
Fig.2 [11].

Table 3
The range values of the factors for absorption-reduction purification
methods from NOy

No. Factors Low Medium High
1 | Initial concentration of NOy, % 0.2-0.3 0.3-0.5 0.5-0.8
2 | Cleaning degree, % 60-65 65-75 75-95
3 | Temperature of the purified gas, K | 293-298 298-333 -

4 | Total pressure, MPa 0.1-0.11 - -
5 | Oxidability degree, % 50-60 60-80 80-100

The output variable in the fuzzy inference system will be the number of the most
commonly used method for cleaning the database. Therefore, the membership
function in the form of a trapezoid was chosen for the output variable (Fig. 3) [11].

At the next step it is necessary to select the purification method according to the
rules shown in the binary format in Table 2.

As an illustrative example, the solution of the problem of choosing a purification
method is presented here. Input data are:

e C(leaning degree - 90%;

¢ Initial concentration of nitrogen oxides 0.2;

e Oxidability degree of nitrogen oxides 50%;

e Temperature of the purified gas 318-323 K;

e Presence of other impurities SOy;

e Possibility of commodity output Yes - (NH4)2SOs.
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Fig. 3. The setting membership function for a purification method

The problem was solved with using proposed system. The most appropriate
method is found to be the purification by the solutions of carbamide (NH;),CO.
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From absorption-reduction methods of absorption of nitrogen oxides, the
method with the usage of an absorbent based on solution of carbamide is of primary
interest. Using this absorbent, nitrogen oxides are deoxidised to ecologically safe
elementary nitrogen. Ammonium salts are accumulated in the solution, and they are
easily utilised as nitrogen-containing manures. The degree of absorption of nitrogen
oxides by the carbamide absorbent at the single stage of absorption reaches 75...80%.
This allows synthesis of technological scheme of purification of industrial waste
gases that ensures maximally allowable concentration of NOy in gas exhausts.

Conclusions

The proposed Intelligent System can provide the several different variants of
purification methods taking into account the economic and technical aspects. It can
be used in the context of feasibility studies, basic design of absorption plants, etc. It
reduces the investment risks because of the variant analysis of the plants. The
developed models are valid for a wide range of input and process variables. This
allows to achieve a range of application that meets the requirements to NOy (SOx)
removal from industrial exhausts. The proposed tool can be used to solve important
problems of the environmental protection.
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B nacmoswee apems sxonocuueckue npobnemul, césazamHvie C 3aepA3HEHUEM 6030yXa, He MO2Ym
OvIMb peuiensvl 6e3 UCNONBL30BAHUSL UHCIPYMEHNO8 MOOETUPOBAHUSL, KOMOpble NO360JAI0M pa3padbamuleamy
npoYeccvl OUUCMKU OMPAbOMABWUX 2A306 HA OCHOBE (QYHOAMEHMATLHOU Meopuu MenioMacconepeHoca
emMecme ¢ NPOBEPEHHbIMU KUHEMUYECKUMU OAHHLIMU U PABHOBeCHbIMU ceolicmeamu. Kpome mozo, ce2ooms.
cywecmayem MHOINCECBO MemOo008 OYUCIKYU 6030YXA OM 3A2PAZHAIOWUX euiecms, MAaKux KAK OKCUObL
asoma u cepvi. Unmeepayus KOMNbIOMEPHBIX UHCMPYMEHMO8 HA OCHOGe (DYHOAMEHMANbHBIX 3AKOHO8 U
UHMENIEKMYANIbHBIX UHCIMPYMEHMO8 O NPUHAMUSL peuleHull 0 ebloope Haubonee dhhekmusnvix Memooos
OYUCIMKU 8 3A8UCUMOCU O COCMABA U NAPAMEMPO8 GbIXIONHBIX 243068 NPOMBIULIEHHbIX NPEOnpUAMULL
ABNAEMCS AKMYATLHOU 3A0ayel.

Knwouesvie cnosa: unmeniekmyanvhds cucmema, MOOeIUpo8anue, 2a3004UCHKA, OKCUObl a30md,
HeuemKas 102uKa
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APPLICATION OF INFORMATION TECHNOLOGIES TO PROVIDE

SECURITY IN SHIPS
IMPUMEHEHUE WTH®OPMAIIMOHHBIX TEXHOJIOT UM 111 OGECIIEYEHUSA
BE3OITIACHOCTHU HA CYJAX
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Odessa National Maritime University, Odessa, Mechnikova 34, 65029
Ooecckuil HayuoHanbHuitl Mopckot yHusepcumem, Qoecca, yi. Meunuxosa 34, 65029

Annomayua. B oOannoii pabome paccmampugaemcs HpUMeHeHUe PpAaAIUYHbIX U008
UHDOPMAYUOHHBIX MEXHO02Ul OJIs1 0becneyerUss 0e30NACHOCmU Ha CyOHe. [l 5mo20 NpuBoOUIUCH
PAa3uyHble MUnbl ONACHOCMU C Yeablo YOOOH020 NOHUMAHUSA MO20, OJisl KAKUX KOHKPEeMmHO yeell
yauge UCNONb3YIOMC me WU UHble 8UObL UHDOPMAYUOHHBIX MEXHON02UL, Ymobbl 6 OdlbHelulem
ObLIO Cpazy NOHAMHO, UMO UMEHHO Jydie COBEPUEHCMBO8AMb O MOU UIU UHOU NpoOIeMbl ¢
cyoamu. B npoyecce paccmompenus 6vlau 8videnensbl epynnsl agapuil, 0Jisk KOMOPbIX NPUMEHAIOMCS
onpeoenénnvle peuleHus. B pezynemame 6vinia cocmasnena 0000wéHHAs Klaccugurayus u
cucmemamu3ayus — paziuyHbLIX  UHQOPMAYUOHHLIX — MEXHONO2Ull, KOMOpble uauje  B6Ce2o
UCNONBL306ANIUCH NPU  pPeUleHUU KOHKPemHOU npodiemvl, 04 OdibHeuuleco YOoOH020 U
NPaAzMamuyeckKo20 Uccie008aHusl.

Knwueevie cnoea: ungopmayuonnvie mexnosocuu, 0e30naACHOCMb, CYOHO, aABAPUA,
KAAccupurayus, Cucmemamu3ayus.

Beryniienue

Ha ceropnsiminuii aenp uHdopmanuonssie TtexHojorun (UT) oueHb MIOTHO
BOILIJIM BO BCE OTPACIM COBPEMEHHOM KU3HU. He ABisgeTCs NCKIIOYEeHHEM U MOpCKast
OTpacilb, B KOTOPYIO BXOIAT MHOKECTBO PA3JIUYHOTO TEXHOJOTUYECKOTO
0o0opyioBaHus, KaK Ha CyIlle, B BUJIE IIOPTOBBIX COOPYKEHUM, TaK U HA MOpE, B BUJIE
caMbIX pa3HOOOpa3HbIX MOPCKUX CYOB.

Jlaxke camoe MPOYHOE CYIHO HE MOMKET OBITh MOJHOCTHIO 3aCTPAXOBAHO OT
oexnctBuil. HecmoTpss Ha TO, 4TO cyAa BCE BpeMsi COBEPIICHCTBYIOTCS, aBapuil u
KaTacTpod MEHbIIE OT 3TOr0 HE CTAHOBHUTCS. JTO MPOUCXOJUT M3-3a YBEIMYEHHUS
00bEéMa nepeBo3ok [1].

ABapuu ¢ Cy1aMu MOKHO Pa3AeUTh Ha JBE KaTETOPUH:

— aBapuM B pe3yJbTaTe BHEIIHUX (AaKTOPOB (CTOJIKHOBEHHUE C
OPENSATCTBUEM, APYTUMH CYJaMU);
— aBapuH, MPOU3OLIEAIINE B PE3YyJIbTaTe BHYTPEHHEN MTOJIOMKHU CyJHA.

['maBHbIE TpUYMHBI aBapuil Ha CyJax — HAPYUIEHUsS NPaBUJ TEXHUYECKON
AKCIUTyaTalluy, yXyAUIEHNs Ka4eCTBAa PEMOHTOB, 3HAUUTENBbHBIN BO3pacT cyl1oB [1], a
TaK)X€ HEBEPHBIE JAHHBIE.

Bcé aTo TpebyeT cTtaHpapTuiaiuy U KiaccupuKaiuu pasindHbix MeTojoB UT
JUISl TPEAOTBPAICHUS aBaApHUM Ha Cy1ax.

Buabl UT, npumeHnenue u kiaaccupuranus

JUis  yCcTpaHeHHs M NPEJOTBPALICHUs ATHX MpoOJeM U MNPUMEHSIOTCS
pasimusble BUAbI T, KOTOpBIe UCIIONIB3YIOT B pa3HOM BHUJIE JUIA PA3HBIX LEIIEH.

OmuH w3 TiaBHBIX acnekToB npuMmeHenus WT Ha cymax  sBisercs
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KuOep0Oe30macHOCTb. DTO HUCXOJIUT M3 TOTO, YTO BBICOKOTOYHAS TEXHUKA, KOTOPOU
MOJIB3YIOTCSl KaK Ha CyJax, Tak U B MOPTaxX, UCIOJIb3YET JAaHHbIC, KOTOPHIE MOTYT
ObITh mMOABEpKeHbl KuOeparakam. IlpuHnunel kuOGepOe30macHOCTH B  MOPCKOMU
OTpaciu cojepkaT TsATh (YHKIUOHAIBHBIX JJIEMEHTOB: BBISBICHHE, 3allUTa,
OoOHapyXeHHEe, pearupoBaHNE U BOCCTAaHOBJICHUE.

Emeé ogno Baxuoe npumenenue UT — 3to texHomorus «uTepHer Bemiein». OHa
MMEET HECKOJIbKO MPUMEHEHUM, HApUMeEp: ISl YIYUYLIECHUS CBSI3H MEXKy CYJTHOM U
oeperoM, i pa3pabOTKUA CUCTEM, KOTOpbIe TOAJACPKUBAIOT HABUTAIIMIO B CIIOXKHOM
00CTaHOBKE, TUCTAaHIIMOHHBIA KOHTPOJIb OTX0/1a CYJI0B 0€3 BMEIIATEeILCTBA YeIOBEKa
U T.II

Texnonoruss brokueitH moBbiaer Oe3omacHOCTh  MHTepHeTa  Bellei:
OJIOKUPOBaHUE XMIICHUS MEPCOHANBHBIX JaHHBIX, UCIIOIb30BAaHUE KPUIITOTPAPuUU C
OTKPBITBIM KJIIOUOM, a TakXe MHoroe japyroe. Ha cymax OJIOK4YeiiH MOXeT
WCIIOJIb30BAaThCA NI OTCJICKUBAHUS TEpPEMENIEHUsT TPY30B U 0OECTICUCHHUS
HarJIsiJTHOCTH 1IENU MOCTAaBOK HA BCEX CTaJUAX, UTO MO3BOJIET CAKOHOMUTH BPEMS U
COKpaTUTh pacxomsl [2].

Taxke k mHOOPMAIIMOHHBIM METOAaM OOeCIeUeHHs] O€30MacHOCTH Ha CyJax,
nogaepxkuBaeMbIM UT, oTHOCATCS 1 pannocBsi3b. OCHOBHBIE 33/1a4d PAIUOCBS3U:

— OXpaHa YeJOBEYECKOW KU3HU Ha MOpe U obecriedeHrne 0€30MacHOCTH
MOpEIIaBaHuUs;

— o0ecrneyeHue onepaTuBHO-AUCIIETYEPCKOTO PYKOBOJICTBA PaOOTOM CYJI0B;

— olecrneyeHue oOMeHa nHpopmaiuen ¢ OTeYeCTBEHHBIMU U 3apy0eKHBIMU
OpraHu3alMsIMU 110 CUTHAIaM Oe/ICTBUSI, a TAKXKE M0 BOIPOCAM OXPaHBI
YEJI0BEYECKOW KU3HU HA MOPE;

— YJIOBJIETBOPEHHE MOTPEOHOCTEN JF0/IeH, KOTOPBIE IKCILUTYaTUPYIOT Cya.

BaxxHoll sBisieTcss W CIyTHUKOBas CBA3b. [IpoOJieMbl CIIyTHUKOB CBSI3U B
JIOJITOM BPEMEHHM MEXAy IMoJadyeil CUTHaJla U €ro IMOJy4eHUEeM, IPOTOKOJIax
nepenayn uHGopMalu, IporpaMMHOM 00€CTICUEHUH, XPAaHUIIUIIAX U 0a3ax JTaHHBIX
C YHan€HHBIM JOCTYNOM. OTO YBEJIWYMBAET PUCKU HECAHKIMOHUPOBAHHOTO
BMENIATEIbCTBA B KOMIIOHEHTHI CBsA3U. l[loMuUMO 3TOrO, yrpo3y mnpeacTtaBisieT U
AJIEKTPOHHOE arapaTHoe oOeclieueHue, 4epe3 KOTOpOoe MOTYT KOHTPOJIMPOBATH U
npociymuBarhk nHGopmanuio [1].

Jlist 6e30macHOr0 MOpETIaBaHusl, T.€. U30eraHusi CTOJIKHOBEHUS! CYAOB APYT C
IPYrOM WIH JAPYTUMH TPEMSITCTBUSMHU, CYHIECTBYIOT METObI, KOTOPbIE MOKHO
pa3lieIUTh Ha JIBE TPYIIIbI: CyI0BOAUTEIBCKUE U SKCIIEPTHBIE.

OcHOBHbBIE HaMpPaBIIEHUsI CYJOBOJIUTETLCKUX METO/IOB TaKHE:

— OMpeJIeNICHHE MOJIOKEHUS CYJJHA OTHOCUTEIBHO OMMACHOCTH;

— OIpeesieHre BO3MOXKHOCTEHN CyJIHA M0 U30EraHuI0 OMAaCHOCTH;

— COBEpIIEHCTBOBAHUE MPABUJI U TPEHAXKEPHAsS TOATOTOBKA CYJIOBOAUTEINEH 10
PELISHUIO 3a/1a4u PACXOXKICHUSI CYIOB.

Cya0BOIUTENBCKUE METO/bl UMEIOT CIEAYIOIINE HEIOCTATKU:

— uHPOPMAIMOHHAS OTPAHUYECHHOCT;

— OoJbIIast 3aBUCUMOCTD OT TEXHUYECKUX BO3MOXKHOCTEW HaBUTALIMOHHO-
U3MEPUTENBHBIX TPUOOPOB;
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— BBICOKOE BIIMSIHHE YEJIOBEUECKOTO (paKTopa.

DKCHepTHbIE CUCTEMbI O€30MMaCHOCTH UMEIOT TaKHUE THUIIBI CUCTEM:

— CHCTEMbI YCTAHOBJICHUS IyTeH (pa3aeieHus) IBHKEHUS CY0B;

— cucTteMsl yrpasieHus asuxeHueM cynon (CYIC);

— TI00aJIbHAsI MOPCKAsi CUCTEMA CBSI3M MPU OCICTBUM U JIJIsl 00eCTIeueHUs
6e3onacHoct (MCCB);

— CHCTEMBI CYJIOBBIX COOOIICHUH.

['maBHOE JOCTOMHCTBO TaKUX CUCTEM B TOM, YTO OHU 3aHMMAIOTCS IpoOIeMaMu
0€30MacHOCTH KOMILIEKCHO JJIsl BCEX CYOB.

['MmaBHBIE WX HENOCTaTOK — OTO HU3KUKA ypOBEHb HWH(POpMATH3ALUK WU
dbopmanuzanuu npoueayp NPUHATHS PelIeHUus. DTO He MO3BOJISIET peaiu30BaTh BCE
BO3MO’KHOCTH BBIYMCIIUTENBHBIX PECYPCOB [3].

Yacto nns obecnieyeHus O€30MACHOCTH CYIOXOJICTBA TAKXKE MPUMEHSIOTCS
MOOWJIbHBIE CUCTEMBbI ympaBiieHust aBuwxkenueM cynoB (MCYIC/MVTS — Mobile
Vessel Traffic Services, mo ananmoruun ¢ CYJIC/VTS). OTu cucteMbl MO3BOJISIIOT
YOPOCTUTh M YCKOPUTH MPOLEAYpPY HNPHUHATUS PEUIEHUS, U INPU 3TOM CHU3UTh
ydacTue€ 4eJIOBEeKa B IMpOLEAype BbIPaOOTKH YIpaBisomero pemieHus. OgHako
HEBO3MOXKHOCTb OOCTYXUBaHUSI OJHHM OIEPATOPOM OJIHOBPEMEHHOTO OOJIBIIOrO
Yuciia CyAOB, a TaKXKe «IpUBA3Ka» K CTAllMOHApPHBIM OEperoBbIM Ccly:k0aM u
COOpPY’)KEHHUSAM, HE AalT wucnoib3oBaTb B MCYJC TpaaMilMOHHBIA TOAXOa B
KauecTBe aHasora [4].

B Henmanéxkom OyayiieM MaHUPYETCs BBEAEHUE B HKCILTYyaTAIMI0 aBTOHOMHBIX
HAJBOJHBIX CY/OB, CIOCOOHBIX 0O€3 3KHMIa)Xka MPOU3BOAUTH MEPEBO3KY PA3NHYHBIX
rpy3oB. Takue cyga CMOryT OOECHEUYUTh BBICOKYIO O€30MacHOCTb M 3KOHOMUIO
CPE/CTB Yepe3 yAaJeHUuE YeJIOBEUECKOro (pakTopa u3 onpeaeaEHHbIX onepanuii [2].

JIJis1 BHYTpEHHHX k€ aBapuiHbIX (akTopoB Bc€ vamie MT npumensitorcst B BUae
ruOpuaHbeiX 3KkcnepTtHbiXx cucteM (I'DC), kortopsle MOryT OBITh OCHOBaHbBI Ha
B3aMMOJICHCTBUM Pa3IUYHBIX TUIIOB SKCIEPTHBIX CHCTEM ((hpeiimMbl, ceMaHTHUECKHE
ceTH, 0as3bl JaHHBIX, Oa3bl 3HAHWUN, HEHPOCETH, HEUETKas JIOTWKA, T€HETHYECKHE
aJTOPUTMBI).

['SC npu sToM MOTryT AJig yA0oOCTBa MOJIB30BaThCs auarpammoit Mcukassl s
CUCTEMHOTO TOJXO0/a K MOJETUPOBAHUIO Tpaduueckol HAeHTUPUKALUU YIpo3 U
puckoB 0Oe3omnacHoctu MoperiaBanus. [lomumo storo ['SC oneHuBaeT HaIEKHOCTh
U PpabOTOCIOCOOHOCTh PA3MUYHBIX CJIOXKHBIX TEXHHUYECKMX CHCTEM Ha CYyJIHE,
BBIUMCIISIL JJII MX HAXOXICHHUS Pa3JIMYHbIE PHUCKH TOW WJIM WHOM aBapUHMHOU
CUTYallMH, a TAKXKE MOTPEIIHOCTU JAaHHBIX MMOKAa3aHUH MPUOOPOB M BBIYMCIEHUH |3,
6].

ITpu sTom rnaBubie HegocTaTku ['DC [7]:

— TPYAHOCTb U HEECTECTBEHHOCTh pealin3alliy ONPEACIEHHBIX YCIOBUI
X0351CTBa AaBTOMATUKH U TEJIIEMEXAHUKH;

— TPYIHOCTH B YCIIOBUSAX HEONPEIEIEHHOCTH, HEXBATKH 3HAHUM.

O606ménnas knaccupukanusa paznuuabix UT, U Ans 4ero oHu npuMEHSIoTCS,
nokasasa B Ta0. 1.
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Tadumuna 1
NUT nas obecnieyennsi 0€30MaCHOCTH HA Cy/IHE N0 KATErOpUsiM aBapuid
Bremnane gaxTopbl | Brayrtpennue dhakTopsr

Hanéxunocts n

MopemnaBanue KoppeKkTHOCTh TaHHBIX
P PP 8 paborocnocobHocTh CTC

CyaoBOIUTENBCKHUE U DKCIIEPTHHIE
['uOpuHbIe SKCTIEPTHBIE CUCTEMBbI

METO/IbI
KubepOe3onacHOCTb Junarpamma VcukaBbl
HNuTepHer Benen Heitponnsle cetn
TexHonorus bnokueiin Heuértkas noruka

3KCHHyaTaHI/I${ ABTOHOMHBIX

['eHeTHyeCKEe aIrOPUTMBI
HAJIBOJIHBIX CYJIeH (IIPOEKT)

MoOuIIbHBIE CUCTEMBI YIIPABICHUS
JIBUYKEHUEM CYIOB

CeMaHTHYECKHE CETU

NT B pagnocssizu Henpoceru
CnyTHHMKOBas CBSI3b Heuérkas noruka
3akioueHue

B wurore, Obumm paccMoTpeHsl pasznuusHble Buiasl UT i obecrneueHus
6e3onacHocTH Ha cynHe. OCHOBHBIC METOIbI OBUTH CUCTEMATU3UPOBAHBI JJI KaXIOU
W3 3TUX KAaTeTOpuil aBapuii, YTOOBI OBUIO HATJISIIHEE BUIHO, JJIS YErO NMPUMEHSETCS
TOT WIX UHOU Tun paznuuHbix UT, 4To mo3BOIMT B OyayiieM Oojiee mparMaTHYHO
HUCCJICIOBATh M MCIIOJIB30BaTh T¢ WM uHble YT 11 TOM MM MHOM 3aJ1au.
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Abstract. Information technology has become part of many industries, including the maritime
industry. The security of ships now largely depends on them. Despite the improvement of ships,
there are no less accidents from this. This is due to an increase in traffic. Accidents on ships fall
into two categories: external and internal. The main causes of these accidents are violations of the
rules of technical operation, deterioration of the quality of repairs, significant age of ships and
incorrect data. This requires standardization and classification of information technology methods.
For each category of accidents, certain types of information technologies are used. This is due to
the specifics of the accident category, and its immediate causes. Certain types of information
technologies have already established themselves for solving various problems associated with the
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vessel. In addition to the advantages, some still have significant disadvantages. This encourages
them to improve, based on specific application examples, which will optimize their work. In order
to facilitate this task and direct the development in the right direction, a general classification and

systematization of information technology was made for a more pragmatic use and research of
information technology for the desired task.

Key words: information technology, security, ship, accident, classification, systematization.
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Anomayia. B cmammi posensHymi RpUNUHU GUHUKHEHHS cmpecy Ha pobomi, 1020
He2amuHUll 6NIUE HA 300p08 s npayieHukie. Takooc 0aui pekomenoayii ma memoou 60pomvoU 3i
cmpecom.

Knwuoegi cnosa: poboma, cmpec, nepesanmasticents, GUCHANCEHH,, MPABMA, eMOYil.

MixHapoaHa oOpraHizaiisi OXOpPOHH 3J0pOB’S MPUIIIUYE CTPEC 10 TOJOBHHX
XBOpOO HAamIOro cTopiuus. 3a CTAaTHCTUKOIO KOXKEH TPETI NpaliBHHUK ICIUTYE
CIWIIBHUU cTpec Xo4ya O pa3 Ha TwxkaeHb, a 13 % - monenno. bimeme 90 %
CHIBPOOITHUKIB MPU3HAIOTHCS, 10 iX MCHUXOJOTIYHUM CTaH BU3HAYAIOTh PE3yJbTaTh
pobotu. Lls mpoGnema icHye y Oaratbox kpainax. Hampuxmnan, y CIHA 20 %
KaJIpOBUX BTpaT MOB’s3aH1 3 nmpodeciitHnMu HeBpo3amu 1 ctpecamu. Y Kanani 33 %
MpAaliBHUKIB CKa3aJd, 110 Opaiu BIATYJ, TOMY IO 4ysiu cebe BuMoTaHuMU. Kpim
TOTO0, CTPEC HEPIAKO CTAE MPUIMHOIO HEIIACHUX BUIAJIKIB.

V¥ 2016 pori TeMoro BcecBITHROrO JTHS OXOPOHHM Tpali OyB cTpec Ha poOouoMy
Micii. Ha 3axomax 10 1b0oro JIHsI BUPIIITYBaIM SIK OOPOTHCS 3 1€ TPOOIEMOIO.

Crtpec Ha po0OOTI € BaXJIUBIIIMM YMHHUKOM, IO BIUIMBA€ HAa BUCOKUU DPIBEHb
3aXBOPIOBAHOCTI, IOMNEPE] 32 BCE CEPLEBO-CYANHHUMHU 1 HEPBOBO-IICUXIYHUMH
3aXBOPIOBaHHAMH. A BOHHM BX€ NPHUBOJATH JIO CTIHKOI Ta TpPUBAJOi BTpaTu
mpare3 aTHOCTI.

Ctpec — 1€ CyKyNHICTh 3aXHMCHUX PEaKIii OpraHi3My, CTaH HamNpyrH, IO
BUHUKAE y TPYJHUX KUTTEBUX CUTYaLISX.

Ctpec 4acto € pe3yiabTaTOM JEKUIBKOX TPUYWH, HAMPUKIAN, TaKUX, 5K
MICUXOJIOTIYHUNA TUCK Ha POOOTI, TOTaHI YMOBH Mpalli, HECIPOMOXKHICTh €(hEKTUBHO
OpraHizyBaTu 1 KEpyBaTu CBOIM yacoM. [t Toro, mob mojionatu cTpec, HeoOX1aHO
BUSIBUTH HOTO MPUYHHHU.

BuauiaroTe BICIM IpyIl IPUYHUH CTPECY.

llepwa epyna — ocoOucTiCHI pu4YuHU. /[0 cTpecy MOXKyTh NPUBECTH MOIJISIIH,
€MOII1iTH1 peakiii 1 cTaHu, 00pa3 MUCIEHHS 1 0COOJIMBOCTI MOBEAIHKY JItoAuHH. CTpec
MoOke OyTH OOyMOBIIEHUI HEpEeaNiCTUMHUMU OYIKYBAaHHSIMHU 1 TMEPEOIIHKOIO CBOIX
MO>KIIMBOCTEH, 3aBUIIICHUMH BUMOTaMH JI0 cee.

IHomi KepiBHUWKIB MiABOAWTH HEBMIHHSA BIAMOBUTH Oyab-komy. Jlo crTpecy
MPUBOJATh TAaKOX (PIHAHCOBI TPYAHOII Ta Hee(PEKTHBHE YIPaBIIHHS BIACHUM
4acoM.

lpyea epyna - 10 MIKOCOOMCTHX 1 TpPYNOBHUX INPUYMH CTPECY HaJeXaTb
3aBMILEHI BUMOTU OKPEMHX JIIOJEH YM TPyNH, L0 MPEea’sBISAIOTHCS 0 JIIOJUHM,
3QJICKHICTh BiJ] IHIIMX, BIJACYTHICTh TOBard 3 OOKY OTOYYHOYHX, BIJICYTHICTh
MO>KJIMBOCTI OpaTH ydacTh y MPUUHATTI pilieHb 1 T.1. JKepesnom cTpecy € poJieBi Ta
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MDKOCOOUMCTICHI KOH(JIIKTH.

Tpems epyna npuauH — oprasizamiiai. Jo Hel MOXXHA BIAHECTH HEaJIeKBaTHI
CTHJIb 1 METOJIU YIPaBIIHHS, HU3bKUI PIBEHb KOOPJAMHAII CYMICHOI MIsITBHOCTI,
HEBI/IMOBIIHICTh  IHIIMX TMPAI[iBHUKIB BUMOTaM JISUIBHOCTI, TPUXOBYBaHHS
HeoOX1/IHOT Ta JOCTaTHROI 1H(OpPMaIlii, BIICYTHICTh B OpraHi3amii «KOpHopaTUBHOTO
TyXy».

Ctpec BUHUKAE y 3B’SA3KY 3 BIJICYTHICTIO 3BOPOTHOTO 3B’SI3KYy, OCOOJUBO, SIKIITO
NIJJIETJIUA HE 3Ha€, SK KEPIBHUK OI[IHIOE pe3ylbTaTh Horo mdissibHOCTI. Bucoka
KOHKYPEHII1 BCEpPEeIMHl OpraHizauii i JOCSATHEHHS MPAliBHUKOM HAWBUIIOIO
CTYIIEHIO Kap’€pu — JOJATKOBI JKepela CTpecy.

Yemeepma cpyna TPHUUMH, TaK 3BaHa «COIllalbHA TpyHa» BKIIOYAE
HECHPUATINBI (PI3UYHI YMHHUKU BUPOOHMYOIrO cepenoBuila (IIyM, OCBITJICHICTb,
TeMmriepatypa 1 T.m.). JlJs MEIIKAHIIB MICT BEJIMKE 3HAYEHHS MAa€ TpPaHCIOPTHA
yTOMa, dHUTJIOB1 MPOOJIEeMU, BUCOKHI PIBEHb 3JI0YMHHOCTI ¥ T.1II.

Il’'asma epyna npuydvH CTpeCy, MOB’SI3aHUX 3 KYyJbTYpOIO: - PAcoBl, PENIriiHi,
CeKCyabHI 3a0000HU 1 NUCKPUMIHAINS; - KOPCTKI OUIKYBaHHS BHU3HAYEHOTO THITY
MOBEIHKM BiJl JIFOACH, BIAMOBIIHO IXHBOTO CTaTyCy UM TOJIOKEHHS Y CYCILUIbCTBI,
10 YpaXkaroTh iX TJIHICTH 1 T.II.

Illocma epyna — HationanbHi pudrHUA. CTPECOBUMH YUHHUKAMU € €KOHOMIYH1
Kpu3H, 0e3po0iTTs, momarku. Jlo 1mi€i rpymu Haiexarh HalllOHaJbHI KatacTpodw,
BIMHM Ta 3arpo3a BiiHU. MIKHApOJIHI PUYMHU CTPECY, 3 SIKUMH B TENEPIIIHIN Yac
JIOBOJUTHCS 3IITOBXYBATHUCA JTOCHTHb YacTO, TOB’s3aHI 3 TPYAHOUIAMH PO3yMiHHS
KyJIbTYPHUX BIIMIHHOCTEH 1 MIrpali€lo.

[TpuumHu cTpecy, MpUTaMaHHI sl JIOJWUHH, SIK BUAY, BITHOCSTH O TPYIHU
robanbHUX. TpaauLiiHO BUAUISIIOTh YOTUPHU I00aabH1 MpoOaeMu, Kl MalOTh Pi3HY
3HAYUMICTD JIJIsl PI3HUX BIKOBUX TPYII.

Jlo rnoGanbHUX MPUYMH HAJEXKaTh XBOPOOJIMBE CIPUHHATTS MPOLIECY CTAPIHHA,
MOPIBHSJIbHA HE3HAYMMICTh JIIOJMHU Y CBITI, YCBIJOMIIIOBaHHS HEOOOPOTHOCTI
CMEpTI.

[IpamniBHUKH, CHJIM SIKAUX HA BUXO/[ll, CXWIbHI JI0 MOCTIHHUX CKapr, MOB’S3YIOTh
CBOi TOMHUJIKM 3 JiSIMA IHIIUX JIFOJeH, ApaTHBIUBI. BigudyKeHHs, sKE€ BOHH
ICIIUTYIOTh, CIOHYKA€E iX 3aAyMyBaTUCS MPO 3aJUIICHHS POOOTH, 10 TOIIYKY HOBHUX
MOXJIMBOCTEH OTpuUMaHHS HOBOi mpodecii. Kpim 30UIbIIeHHS TEKy4oCTi KaapiB
BUCHAXCHHSI CHJI TIPU3BOJUTH 10 IMiJBUILIEHHIO MOKAa3HUKIB HEBUXO/IB Ha POOOTY 1
3HIKEHHIO IPOAYKTUBHOCTI TIpalli.

OpranizaiisM TpeOa BUSBIATH SIK BUAM POOIT,IIO MPU3BOJATH 10 PAaHHBOTO
BHUCHAXCHHSI CHJI, TaK 1 CHIBPOOITHUKIB, y SKHX TMPOSIBISIIOTHCS CUMITOMH I[HOTO
CTaHy. Y SKHUXOCh BUIIAJKAX € MOKJIMBICTh 3MIHUTHU XapakTep poOiT, sIKi MOTPeOyIOTh
BUCOKHMX 3aTpaT €Heprii (3HU3UTH YacTOTy UM I1HTEHCUBHICTh MI>KOCOOHMCTICHUX
KOHTAKTIB), B IHIIMX - (ipMa MOXKE JOIMOMOITH CHIBpOOITHUKAM HABUUTHCS
CIIPABJISATUCS 31 CTPECOBUMH CUTYAIlISIMU B MPOIIECI Mpalii.

Hpyruii HECIPUSATIUBUMN pe3yJIbTaT CTPECY - MOPAJIbHI TPABMHU, JKEPEIO SIKUX —
OesnocepeaHs 3arpo3a Oe3MeKH MpalliBHUKIB (MPUPOAHE JUXO0, KPU3M OpraHizallii,
obpaza 3 OOKy MeHemKepa 4yu BTpaTa poOoTH). [IpamiBHHKaM pO3TalllOBaHUX B
oKeaHl HaToBUX MIaThOPM, IO MiABEPIIUCS Ail yparaHy, IHO3€MHUM IpalliBHUKaM,
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SKUX BHUKpajdd TEPOPHUCTH, WICHAM OpHUTraJu €JIEeKTPHUKIB, SKI CTaJM CBIJIKaAMU
ypaXXeHHS ENEeKTPUYHUM CTPYMOM iX TOBapHIla — yCiM IM HaHECEHI MOpajbHi
TpaBmu. [llupoke po3MOBCIOKEHHS MOJIYYHJIA TPU BUIAM MOPAIbHHUX TpaBM — Ha
poOOUMX MICISIX, XBOPOOM CHIBPOOITHHUKIB, $KI MEPEXKHIN XBHIIO CKOPOUYEHB,
MOCTTpaBMAaTUYHI BUXOJIH 3 JIaJly BHACIIJOK HACUIUISA HAa POOOYMX MICIISX.

[aauBiqyanbHUI HETaTMBHUN BIUIMB YacTO TOCHJIIOETHCS  BIJCYTHICTIO
nornepeKeHHs (KOJU 3BUIbHEHHS BIIOYBA€ETHCS MICIIS TOTO, SIK MEHEJKEp BUCTYIIUB
13 3adBOI0 MpOo Te, M0 Oinplie He Oyne HISKMX CKOPOYEHb) 1 BIICYTHICTIO
3aXHUIIEHOCTI, IO BIIUYBAETHCS HaBITh BUCOKOKBAII(PIKOBAHUMH MPOQeciOHATAMU
(6e3neka mparli MIBUAKO BTpaTHIa CBOE 3HAYEHHS /IS OaraThOoX IMpalliBHUKIB, HE
TUIBKH JJI1 OKPEMHUX CIIBPOOITHUKIB). SIK MpaBuiio, IPUYMHOIO MOPAJIbLHUX TPAaBM Ha
poboUOMy MiCIll € panToBa BTpaTa poOOTH Ta ii MOTEHLINHO PYyWHIBHUHN BILJIMB Ha
CaMOOIIIHKY TpalliBHUKa. lle sBuUIE ojaepkao HMIMPOKE PO3MOBCIOKEHHS y 1990
POKH, BHACJIJIOK XBWJII CKOPOYEHb MEPCOHAy KOMITaHiH, mif ske mignano ouis 10
MIH. oci0. [ OimpmricTs 3 HUX BUIpoOyBasia Ha cebe, 3a MEHIIOK Mipolo,
KOPOTKOYACHUM yaap MO CAaMOOIIIHIII.

AJne cTpec nmepeXuii He TUTbKUA BTPATHBIIHN POOOTY B X0/l MAaCOBUX CKOPOYEHB
CIIBPOOITHHUKH, ajie ¥ Ti, XTO 3QJMIIMBCA Ha CBOIX MicIsIX. Jleski 3 HUX MepexuIn
XBOpOOY CHIBpOOITHHKIB, TEPEKUBIIM XBUJIKO CKOPOYEHB, IO XapaKTEPU3YETHCS
BIIUYTTSIM HEBU3HAYCHOCTI, JpaTyBaHHsA, BUHM Ta HEIOBIpU. BoHM BojHOYAC
BUINPOOYBaIU MOYYTTS PajoLll BiJl TOTO, IO Y HUX € poOOTa, 1 BUHU NEPE CBOIMU
3BUIBHEHUMHM TOBapuliamMu 1o ciyx0i. Jlpyre mxepeno mopanbHUX TpaBM (i
pe3yJbTaT CTPECy) — HAABHICTh Yy MOMEHT HacWUIi Ha poOodyomy Micii. Yacto
CHIBIPALlIBHUK, KM 3HAXOAUTBCSA y CTaHI CTPECY, YKMBAKOThH i, IO HAHOCATH
mKoAy (h13MYHOMY 3/I0pPOB’I0 TOBAapUIIaM MO CIy>KO01, KEpIBHUKAM YU CIPUYUHSIOTh
LIKOAY MaiiHy KOMIIaHii.

[IpoGnemu ctpecy Ha poOOTI 3ayinaioTh MNPAKTUYHO YCIX TMPAIiBHUKIB,
BKJIFOYAIOYM KEPIBHUKIB CaMOr0 BHUCOKOTro panry. [Ipu 1mpboMy MOXKHA BUIUIMTH
JIEKUIbKA TPYI «I1JBUILIEHOTO PU3UKY.

[lepmioro € KepiBHUKH, Ha SKUX TOJSITa€ HaWOLIbIIA BIAMOBIIAIBHICTS.
[lepconai cepeiHbOi JIaHKU (MEHEIKEpH) epeOyBalOTh y CTaH1 MOCTIHHOTO CTpECY,
TOMY IO IM JOBOJUTHCS MOCTIHHO BCTYNMATH Yy B3a€EMOBIAHOCHHH 3 TIEPCOHAJIOM 1
KJII€EHTaMU 1 MpUAMaTU pimeHHsA. Jlo mepcoHally cepeaHbOi JaHKU KEPIBHHUIITBO
MIpea’ IBJISIE BUCOKI BUMOTH 1 4aCTO Ma€ JI0 HUX CEPHO3HI PEeTeH3Ii.

[IpuumHM cTpecy y TpariBHUKIB HUKHBOI JJAHKM BUKIWKAHI THM, 10 Ha HUX
MOJIATA€ OCHOBHE YOPHOBE HABAaHTAKEHHS 1 HA HUX YaCTO CIHCYIOTHCA YC1 OTpixu. Y
HUX Majo TpaB, aje Oarato 060B’s3kiB. J[0 TOro x mepcrnekTuB mpodeciiHOTO 1
Kap’€PHOTO POCTY, AK MPABUJIO, TOYTH HE MaE.

JUis  3aliHATAX Y TSOKKUX 1 [IKIAJIUBAX yMOBaX MallOKBalli(pikOBaHUX
MpAaIiBHUKIB OCHOBHUMHU CTPECOIr€HHUMHU YMHHUKAMU € CHPUSTIMBA IIKIAJIUBICTD
YMOB TIpalii, H0Oro BaXXKiCTb 1 MOHOTOHHICTb.

Bnepmie mei cunapom OyB BHSIBICHHH Yy JiKapiB, a y MoAalbIlioMy OYB
J1arHOCTOBAHUM TaKOX Yy MPaIiBHUKIB 0aratboX 1HIIKX, TaK 3BaHUX KOMYHIKAaTUBHHUX
npodeciit. TobTO THUX, O poAy CiIyKOM OYB BUMYIICHUH Oarato 1 IHTEHCUBHO
CIIUJIKyBaTHUCA 3 6aratbma JIFOJbMH.
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OnHier0 3 HEBUPINIEHUX NPOoOJeM CydacHOCTI (axiBIll BBa)KalOTh BHUCOKY
BIPOTIHICTh (POPMYBaHHA y MpPAIiBHUKIB CUHAPOMY MpO(eciiHOTO BUTOPSHHS, SK
HACJIJIOK CYHEePEeYHOCTI MK BEJIMYUHOIO (I3MUHUX, MOPAIBHUX 1 €MOIIOHATBHUX
BUTpAT, HEOOX1THUX B loro mpodecii MOACHHO, 1 CTYIIEHEM 33/I0BIIBHEHOCTI CBOEIO
Mpalero Ta ii OLIIHKOIO CYCH1IbCTBOM.

Jlo MeTomiB 60pOTHOM 31 CTpECOM Ha POOOTI HAJIEKATH:

1. Pobutu mepepBy 1 yxomutu 3 pobodoro micis Ha 5 — 10 xBummH, 100
3MIHUTH OOCTaHOBKY.

2. He mpomnyckaiite 00igHIO0 TIepepBy, ajie He o0ijaiiTe Ha PoOOYOMY MICIIi,
nobeciayiTe 3 KojJeramMu Ha a0CTpaKkTHI TEMHU, IPOTYJIIUTE MIILIKH.

3. [lepioanuno mig yac poOOTH Tpeba poOUTH MPOCTIII (P13UUHI BIPABH.

4. HeoOximHO 3BepHYTHM YyBary Ha oOprasizamilo poboyoro wicus 1 Ha
Oprasizaiiro CBOro poooyoro AHs. 3a3galierib MPOAyMaTH IUIaH HACTYIHOIO
poOoYOro JTHS.

[To3uTuBHI eMOIIiT 3aBXKIH TOTIOMAratoTh MPOTUCTOSATH CTpecy Ha poOoTi. Tomy,
AKIIO 1I€ MOXJIMBO, HA CBOEMY pOOOYOMY MiCIll YM Yy KaOlHETI MOYKHA BHUBICUTH
KapTUHU i (HOTO Yy paMKax, KIMHATHI pOCIMHHU 1 KBITU. BoHM OynyTh HaragyBaTH
HaM TPO MO3UTUBHUHN O1K KUTTSI.

JliTeparypa:
1. Tapacenko O. I[npopmariiinuii OrosieTeHs 3 oxoponu mnpayi, K., 2007 Ne 2.
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Abstract: The article reviews the causes of stress at work, its negative impact on workers and
methods of dialing with it.
Key words: work, stress, overwork, exhaustion, trauma, emotion.
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Anomayia: 6 cmammi po3eisiHymo po3eumox ma picm Ho6oi mosu npozpamyeanus. Go abo
Golang, anapammui obmediceHHs, AKI VHEMONCIUBTIOIOMb NPAYIO HA HOBIU MOBI NPOSPAMYBAHHS,
nepepaxo8ano po3pooOKU 6eIuKux Kopnopayiu 0na nokpawjenus weuokoodii OC, npoananizosamo
BUKOPUCMAHHS 20pYMIH (goroutine) npu HANUCAHHI NPOSPAMHO20 KOOY MA PO36AHMANCEHHS
bacamosadaunocmi. Ilepepaxosano nepesacu GUKOPUCMAHHA 20PYMIHU OISl PO36AHMANCEHHS
bacamonomoxkosocmi ma 3a0e3nedeHHs WUOKoOii Komn tomepa 3a3HaueHO HeoOXIOHICMb
PO3POOKU NPOZPAMHO20 3a0e3nedeH s ma MOGU NPOSPAMYBAHHS, SIKI NIOMPUMYIOMb NAPALeNizM ma
OYmMu po3uupIo8aHuUMy 8 yMo8ax NOCMIUHo20 30i1buleH s KilbKOCmi s0ep npoyecopa. Aemopamu
8UOINeH] OCHOBHI nepesazu ma HedoliKU BUKOPUCIAHHA MO8 npozpamyséants Go ma niompumxa 6
pospooyi Golang senuxoi kopnopayii Google.

Kniouosi cnosa: mosa npoepamysanns Go abo Golang, 2opyminu, Mm'romexcu,
00HO3a0auHicmb, 6A2amo3adayHicms, anapamue 3abe3neuents, 10pa npoyecopd.

Beryn. Tpets mpomuciioBa peBoIOLis, ii 1€ Ha3uBaloTh HUGPOBOIO, MOYAIACT
B Jpyriil mojoBuHi 20 CTOMITTS 31 CTBOPEHHSA LHU(PPOBUX KOMIT'IOTEPIB 1 MOAAIBIION
eBouonlii 1H(opmauiiHux TexHojorid. MU sxuBemo came B 10 emnoxy. Aje Bce
YacTille ChOTOHI MOKHA TTOYYTH, 110 CBIT CTOITh HA MOPO31 YETBEPTOI MPOMHUCIOBOT
peBotorii («4th industrial revolution»), 0cOGIMBOCTI SKOi MOJATalOTh B MaCOBOMY
BIPOBaKCHH1 Ki0epdiziunux cucteM y BupoOHuiTBo (IHmycrpis 4.0). Ak omnucye
npomucioBy peomtonito Kmayc I[lIBa6 (3acHOBHUK 1 rosioBa BcecBiTHROTO
ekoHOMIYHOTO (hopymy B [laBocCl), BOHaA cTHpae MexXi MK (pI3MUHUMH, TU(HPOBUMU 1
OlosmoriunumMu  cepamu. «MoBa #Ae MNpo XBWIKO BIIKPUTTIB, OOYMOBJIEHHUX
PO3BUTKOM MOXJIMBOCTEW BCTAHOBJIEHHS 3B'SI3KY: POOOTH, JPOHU, PO3YMHI MICTa,
ITYYHUN 1HTENEKT, JOCIIKEHHS TOJOBHOTO MO3KY», - ToBopuTh 11IBad [5, C.290].
VYci 11 BUHAXoau MOTPeOYIOTh MPOTPaMyBaHHS, TOMY HaraJibHOIO MOTPe0O0I0 cTaia
HEOOXITHICTh PO3POOKH HOBUX MOB IIPOTPaMyBaHHS.

3a ocTaHHI Mapy pPOKiB CTaBCs MOTYXKHUU PICT HOBOi MOBH nporpamyBaHHs: Go
a6o Golang. Mu po3rissHEMO, YUM BIJIPI3HSAETHCS IS MOBa BiJl I1HIIUX MOB
mporpamMyBaHHs, SKi il TepeBard, 3 TOUYKH 30py pO3pOOHHMKA HOBOI MOBH
porpamMyBaHHSI.

OcHoBHHUI TekcT. HOMY BapTO BUBUUTH 110 HOBY MOBY?

Mu cnpoOyeMo TOSICHUTH NOTOYHUM CTaH KOMI'FOTEPHOrO amapaTHOro Ta
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IPOrpaMHOro 3a0e3MeueHHs 1 HaBIlllO HaM Taka HOBa MOBa NporpamyBaHHs, ik Go
[1].

Go - MoBa mporpaMyBaHHS 3 BIIKPUTHM KOJOM, SIKa JO3BOJISE JIETKO
CTBOPIOBATHU IMPOCTE, HaJlliHE Ta eheKTUBHE MporpamMue 3ade3neueHHs [6].

[Tepmri mpuB’si3ku Oydepa mporokony no0 Go Oymu orosomieHi Pobom Ilaiik y
oepes3ni 2010 poky. Go 1 He BuxomuB O 1Ie ABa poku [7], asie moTpiOHO OyII0
MpAIIOBaTH HA BUIEPEHKEHHS. 3a ACCATHIITTS 3 MOMEHTY TEPIIOro BUITYCKY MaKeT
3acToCcyBaHb I 1HTepdeiicy Bupic Ta po3BuBaBcsi pazom i3 Go. I[lorpebu
KOPHUCTYBaiB TaKOXk 3pociu [7].

PosrisinemMo anapaTHi OOMEXKEHHsI, SIKI YHEMOXJIHMBIIOIOTH IPALl0 HAa HOBIM
MOBI ITporpamyBaHHs [1]:

[lepmmit mpouecop Pentium 4 3 TakroBoro uacrororo 3.0 ITi Oys
npeacrasiennii me B 2004 pori kommnaniero Intel. Macbook Pro B 2016 maB TakToBY
gactoty 2.9 I'Tu. Takum unHOM, OJU3BKO JECATUIITTS HEMAE OCOOIMBOTO MPOTPECy
YUCTO1 0OYHCIIIOBAIILHOI IMTOTY>KHOCTI.

OnHOMOTOYHA IPOYKTUBHICTH 1 4aCTOTA MPOIECOpa 3aTUIIATUCA CTaOlIbBHUMHU
Maike aecaTrmTTsa. CydacHl po3poOKH Il TOKpAIEHHS MIBHAKOJII MOJATal0Th B
TOMY, 1110:

* BupoOnuku movanu pojmaBatu OUIbIIE sJE€p B MPOIECOp, alie OUIBIIICTD
KOMIT IOTEpIB, SKUMU MH KOPHUCTYEMOCHh € 2-X siiepHi. Ha choropuimHiii eHb B
MPOJIaXK MOCTYMAIOTh KOMIT FOTEPH B SIKUX € 4-X 1 8-MU SAEpHI MPOLECOPH.

* Takox 3a04aTKOBAHO T1IEPIOTOYHOCTI.

* Jlonanu O11bIIE Kellla B MPOLECOp AJis 301IbIIEHHS MPOAYKTUBHOCTI [3].

Ane pileHHs, K1 3a3HAYEHO BUIIE TaKOX MalOTh CBOI OOMEXeHHs. Mu He
MOXEMO J0JIaTh OLIbIIe Kellla B MPOIECop, OCKUIbKU Kelll Ma€ (Pi3uuHi OOMEKEHHS:
quM OiJIbIIIe KeIl, TUM TOBLIBHINIE BiH cTae. JlogaBaHHs OUTBIIOI KUTBKOCTI siACp B
MpOIIECOp TEXK Mae CBOIO IIiHY. Bci 111 GaratosiepHi mpouecopy MOXKYTh 3aIlyCKaTH
0e3I14 MOTOKIB OJHOYACHO 1 1I¢ HaJa€e Halllli CHCTEM1 3HAYHOI Oararo3agadHocTi [3].

OT1xe, AKIIO0 MU HE MOKEMO MOKJIAIaTUCA Ha MOJIMIIEHHS arnapaTHOi YaCTUHH,
TO €IMHUM BUXIJ 3 M€l cuTyalli - 1e OuTbll epeKTUBHE IMporpaMHe 3a0e3nedyeHHS.
Age, Ha ’KaJb, CydyacHI MOBHU IPOTpaMyBaHHsA HE Tak eeKTuBHI [3].

VY Go € ropytinu. 'opyTinu (goroutines) mpeCTaBIsAIOThH MMapajielbHi oneparii,
K1 MOXKYTh BUKOHYBAaTH HE3aJIC)KHI BiJl (QYHKIIIHA, B IKMX BOHM 3amylieHi. OCHOBHA
OCOOJIMBICTh TOPYTIHM TIOJIATAIOTh B TOMY, IO BOHH MOXYTh BHUKOHYBAaTHCH
napanenbHo. i Hboro B 0aratbox apXiTeKTypax € MOXKJIMBICTh BUKOHYBAaTH OKpeMi
rOPYTIHM Ha OKpEMHUX MpoIlecopax sijipa, TAKUM YUHOM TOPYTIHH OyAyTh BHKOHAaHI
napaJjieJibHO, a MporpamMa 3aBepIInThcs WBuaNIe [§].

301IbIIEHHS KUIBKOCTI SiIp OYIKYEThCS 1 B MoAanbpiioMy. Bike Ha naHuit
MOMEHT TMpOTrpaMH BHUKOPUCTOBYIOTH JEKUIbKa MIKPOCEPBICIB Uil MIATPUMKHU
3’¢qHaHb 3 Oazamu nmanux, MQ (Messages queues) Ta 30epeKEHHS KEIIy.
Pospo6toBani [13 Ta MOBHM nporpamMmyBaHHs MOBHMHHI MIATPUMYBATH TapajeiizM Ta
OyTH PO3IIUPIOBAaHUMHU B YMOBAX IMOCTIMHOTO 301IBIIEHHS KUILKOCTI siiep. Bei gata-
IIEHTPU 3aIlyCKaIOThCS Ha IUX IIPOIlECOpax 1 HaM BapTO OYIKYBAaTH 30UIbIICHHS
KUTBKOCTI siiep B HaMOJIMK41 pOKH. BTkl TOTO, CydacH1 porpaMu BUKOPUCTOBYIOTh
0e3J114 MIKPOCEPBICIB JJI MIATPUMKHU 3'€HAHBb 3 023010 JaHUX, YEPT MOBIOMIICHD 1
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KellyBaHHA. TaKMM YMHOM, CHelialicTaMi pO3poOIISIETbCS TPOrpaMHe 3a0e3MeUeHHS
Ta MOBHM MPOTpaMyBaHHS SIKI TOBHHHI JIETKO MiATPUMYBaTH OaraTo3alayHIiCTh
(concurrency.) I BoHM moBuHHI OyTH MacimITa0OBaHUMH IPH 30UIBLICHH] KUIBKOCTI
anep [4].

AJe OUTBIIICTh CY4aCHUX MOB IporpaMmyBaHHs (Takl, sik Java, Python) npuiinum
3 OJHOMOTOYHOTO cepefoBHUIa po3podku 90-x. Xowa OUIBIIICTE IUX MOB
MIATPUMYIOTh 0araTOMOTOYHICTh, ajieé pealibHa MpoljemMa TOB'sI3aHa 3 OJHOYACHUM
BUKOHAHHAM, OJOKyBaHHSM MOTOKY 1 T.a. Lli pedl yckiaaHIOIOTH CTBOPEHHS
0araTornoTOKOBOIO JI0JIaTKy Ha BUIIIEHA3BaHUX MOBax [1].

Hampuxman, cTBOpeHHS HOBOTO TMOTOKY B Java HEe(EKTHBHO BHKOPHCTOBYE
naMm'satb. OCKUIBKM KOXXEH TOTIK crnoxuBae npubmuzno 1 Mb mam'sti 3
0aroTonoTOKOBOCTI (JUHAMIYHO PO3NOAUISAE MaMm'sith). | B MIACYMKY, SKIIO BH
3alyCTUTE THUCSYl MOTOKIB, TO BOHM HAAaAyTh KOJOCAJIbHHM THCK Ha MaM'ATh 1
MOKYTh BUKJIMKAaTH 3aBEPIICHHS pOOOTH MPOrpaMu yepe3 Hectady mam sti. [Jo Toro
K, SIKIIIO BH XodeTe, mo0 aBa a00 OLIBIIEC IMTOTOKIB MOTJIM B3a€EMOJISATH MK CO00I0,
TO 3pobuTH 1e Oyae AOCHTh Baxkko. I3 iHmoro 6oky, Go OyB Bumymenuii B 2009
poiri, xoim OaraTosiiepHi mporiecopu Oynu Bxke noctynHi. Ock yomy Go OyB
CTBOPEHHMI 3 BpaxyBaHHSIM OaraTto3agadHocTi (concurrency.). GO BUKOPHUCTOBYE
TOpYTIHM 3aMiCTh TIOTOKIB. BOHHM cHmoxuBarTh Maibke 2k0 mam'ati 3
06aroronoTokoBocTi. ToMy, KOpHCTyBadli MOXYTh MNPOKPYYyBaTH XO4Y MIJIbHOHH
rOpyTiH B OyJb-sKHil yac [2].

[HI11 MepeBaru: ropyTiHU MOXKYTh pO3rOpPTaTH CETMEHTOBaHI cTeku. Lle o3Hauae,
110 BOHM OyAyTh BUKOPUCTOBYBATH MaM'siTh TIJILKH B pa3l noTpedu. ['opyTiHU MatOTh
OUIbII IMIBHUJAKUM Yac 3amycKy, HDK MOTOKM. ['OpyTIHM TMOCTaBISIOTBCS 3
BOY/IOBaHMMH NPUMITHBAMU JJi1 O€3MEeYHOro 0OMiHY JaHUMHU MIXK cOo00r0 (KaHaIn).
['opyTiHM T03BOJISAIOTh YHUKHYTH HEOOXITHOCTI BIABATUCS 0 OJIOKYBaHHS M'IOTEKCIB
IpU CIIJIBHOMY BUKOPHUCTaHHI CTPYKTYp AaHMX [2]. M'IOTEKCH € OJIHUM 3 BaplaHTIB
cemaoOpHUX MEXaH13MiB JJIsl OpraHi3allii B3a€MHOTO BUKIIIOUeHHs. BoHM pearnizoBaHi
B Oarathox OC, 1XHE OCHOBHE MPU3HAYEHHSI — OpraHi3allis B3aEMHOTO BUKIIIOUEHHS
JUISl TIOTOKIB 3 OJIHOTO 1 TOro X abo pi3HMX mporeciB [9]. M'torekcu — 11€ mpocTi
NB1IKOB1 cemadopH, sIKi MOKYTh IepeOyBaTH B OJHOMY 3 IBOX CTAHIB - CHTHAJIbHOMY
a00 HECHTHAJIbHOMY (BIIAKPUTHH 1 3akpuTwii BiAmoBiaHO). Koim mMOTIK oTpuMye
M'IOTEKC, TOM NMEPEBOAUTHCS B HECUTHAIIBHUM CTaH [9].

Taxox ropytiau 1 moroku OC He cmiBcTaBisAoThes 1:1. OgHa ropyTiHa Moxe
3amyckaTtucsi B 6e3iiul moTokiB. B cBoro uepry, ropytiau o6'ennani (multiplexed) B
Maiy kiutbkicTh moTokiB OC. 3Biacu BuruBae, mo Go aye MOTYKHUN JIsl 0OpOOKH
OaraTo3amayHOCTI Tak camo, sk B Java, C 1 C ++, 1 B Toil ke dac 30epiraroun Kpacy 1
OPUPOHICTE Koay, sk B Erlang [3].

Ha namy nymky, xoua Go BIApI3HSETHCS BiJ 1HIIMX MOB IpPOTpaMyBaHHs, ajie
BOHA BapTa Haioi yBaru. Go HaJlae HaM TaKy >K BUCOKY MPOJYKTUBHICTh, K B C / C
++, BUCOKOE(DEKTUBHY OOpOOKY OaraTo3agayHoCTi, sIK B Java 1 Taky K 3py4HICTb
HaIlucaHHs Koay, sk B Python / Perl [4].

[Ile ogHMM TUTFOCOM BUKOPHUCTaHHS HOBOI MOBH NMPOTPAaMyBaHHS € Te, 110 KOJ Ha
Go npoctuii B 06ciyroByBanHi. MoBa (Go mo30aBieHa Ay>Ke CKJIaJHOIO CUHTAKCHUCY.
Ha BinMiHy BiA 1HIIMX MOB NMpPOTpaMyBaHHs, B HiM mepeadayeHa JyKe YITKHM Ta
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yucTUil cuHTakcuc. Po3poOHuku (Go 1€ BpaxyBajiH, CTBOPIOIOYM BIJIACHY MOBY.
Ockimbkun  y  Google nyxe Bemuka Kom-0a3za, Ham SIKOIO MPAIOIOTH TUCSY1
p03p06HI/IK1B KOpIopailii, Koa Ma€e OyTH MaKCUMAaJIbHO TPOCTUM IS pOSyMlHHﬂ BCIX
IHIMX 1 KOKEH HOTO CErMeHT TMOBMHEH MaTH MIHIMaIbHY KITBKICTh MOOIYHUX
edeKTiB ISl pelITh YacTUH. Takuil Kol JIeTKO MIATPUMYETHCS Ta MOAU(IKYeThCS [4].

Go HaBMHUCHO HE BpaxoBye OaraThox ocodiauBocTeit cydyacHux mo OOIT:

Biacytni kmacu. Bee pinmnthbest Ha maketu. GO Tpairoe 31 CTPYKTypaMHu, a HE 3
kinacamu. He nmiarpumye HacnigyBanss. Lle ciporrye 3MiHN KOy .

be3 nachigyBanHus (GO TakoX CTa€ JISTKMM y YHWTaHHI: HEMa cymnep KiaciB, sKi
HEOOX1IHO BHMBYATH OUIBII JI€TaJbHO, HEMa JKEHEPHUKIB, aHOTAIlil, KOHCTPYKTOPIB,
BUHSATKIB.

BucHoBkwm.

Orxe, Buie3ragadi 3MiHUM poOisaTh (Golang BIAMIHHOIO BiJ I1HIIMX MOB, a
nporpamyBaHHs Ha Go — A0Bojdl mpoctuM. Bcee, mo HE0OXigHO 3poOUTH, TO 1€
J0JaTH JOJATKOBI 2-3 cTpiuku. B pe3ynbTari Ha BUXO0A1 KOA Oy/e OlIbIll KpacUBUM,
YUCTUM Ta 3PO3YMLIUM.

Golang migtpumyetrbest  Google. MoBa mnporpamyBanHs (Go  cTBopeHa
po3pobouukamu Google it BupimeHHs CBOIX (BHYTPIIIHIX) MOTPeO, sIKi CTOCYIOTHCS
MiATPUMKA €EeKTUBHOCTI Ta MacmtadyBaHHs. Lle Ti  mpobieMu, 3 SKUMU KOXEH
CTHKAETHCS MIPU CTBOPEHHI BiIacHOro cepsepy. Kpim toro, MoBa nporpamyBanHs Go
KOPHUCTY€eThCs nomnysipHicTio B kommadisix IBM, Intel, Adobe, Medium ta BBC [4].

SIxmo Bu He miaHyere BuBYaTH (GO, TO MU BCE K TaKd CKaKEMO, IO JIIMIT
anapaTHoOro 3a0e3NeueHHs € JJIg Hac MepenIKoaor, po3poonukis 113, ski XxouyTh
nucatu ayxke epexkTuBHUM Koll. Po3poOHHMKY MOTpIOHO JOCHIIUTH CBOIO amapaTHy
YacTUHY KOMII'IOT€pa 1 BIAMOBIAHO ONTUMI3YBaTU CBOIO mporpamy. OnNTuUMi3oBaHe
[13 MoXHA 3amyCTUTH Ha JACIMIEBOMY 1 MOBUIBHOMY MPHUCTPOI, IO HaJae HaM
HECKIHYCHHHMM  JIOCBIJl 3aCTOCYBaHHA MOB TMpOTpaMyBaHHA Ta  B3aeMOJii
KOPHUCTYBaviB.
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Abstract: the development and the growth of the new software programming language Go or
Golang, hardware limitations which unable the work with the new software language are studied in
the article, the development work of large corporations for the operative system speed improvement
is considered; the goroutine usage for the programming code and multifunctioning unloading are
analyze. The advantages of goroutine usage for traffic unloading and providing the fast work of a
computer are enumerated. The necessity of the software and of the software programming
language, which support parallelism and can be expanded in the conditions of constant growth of
the processor cores number is pointed. The main advantages and disadvantages of the software
programming language Go usage and the support of the large corporation Google in the Golang
development are distinguished by the authors.

Key words: Go or Golang programming language, gorutins, mutexes, single-tasking,
multitasking, hardware, processor cores.
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Anomauin. B pobomi posensioaiomvcs HA2anbHi npobiemMu HeOe3NeuHUux yMos dHcumms iU
OISLIbHOCMI YKPAIHCLKO20 HACENeHHs MA NO2ipuler s 1020 300pog 5. Hadaemwvcs xapakmepucmuka
OCHOBHUM (DaKmopam 6niusy Ha 006K ma JOOUHy. 3 Memoio eupiwenHs iCHyouoi npooiemu
NPONOHYIOMbCS NEGHT KPOKU 8neped Y 6Ueis0i ChopMOBAHOT 8 KOMNILEKCI MOOEIL.

Kniouosi cnosa: sicumms, OisioHicms, 300p08’s, eKoNo2iuHa Oe3nekd, HecamuHull 6Nius,
3a6pyOHeHHs.

Beryn

Huni HaiiBaromimie 0a)kaHHs Ta IParHEHHS KOXKHOT Cy4acHO1 CBIJIOMOT JIFOAMHU
— OyTU 3I0pOBHUM, MEPEpPOCTa€ B OJHE 3 aKTyaJbHUX NUTaHb Oe3neku Haiii. 3a
OCTaHHI POKHU YBarv norpedye AOCIIKEHHS Ta BUBUYEHHSI HUHIIIHIX PErioHaIbHUX
0COOJIMBOCTE CTaHy 3/I0pPOB’S MpalE3IaTHOrO HACEJEHHS Ta B3a€EMO3B’SI3KY MIiX
JTOIWHOI0 Ta Tpupoaor. [lokpamieHHst SIKOCTI 30pOB’sl HaceNeHHS YKpaiHCHKOT
HaIlli Ta MIBUIIECHHS TPUBAJIOCTI 3I0POBOTO i MPaIe31aTHOTO KUTTS MOXKYTh CTaTH
HAIIAHAM TIAIPYHTSAM Ta OIMOPOI I 3a0e3leUeHHs CTaJoro €KOHOMIYHOTO
pO3BUTKY Hamioi aepxaBu [5]. CTaH 370pOB’S HACEJICHHS TNpaIe3gaTHOTO BIKY,
30KpeMa MOJIOJi, W HaJajl JHUIIAETHCS TOCTPOIO MEAMKO-COIIALHOI0 MPOOIEMOIO B
VYkpaini.

OcCHOBHHUI TEKCT

OMLiHIOIYM CTaTUCTHYHI MOKA3HUKU MEAUKO-AeMorpadiuHoi cuTyallii B KpaiHi
3a OCTaHHI JECSATh POKIB, MOXXEMO BIJIMITUTH 3Ha4yHI 3MIHM B KUIBKOCTSX:
MPUPOJTHOTO  MPHUPOCTY, 1HBAIIJHOCTI (OCOOJIMBO JUTIYOi), 3aXBOPIOBAHOCTI,
TPUBAJIOCTI KUTTSA ¥ CMEPTHOCTI.

Exomoriuna Ge3mneka XUTTA ¥ JIISUIBHOCTI KOXKHOTO YKpaiHIls Oe3mocepeaHbo
3QJICKUTH BiJl CYKYITHOCTI (PaKTOPiB, KOTP1 CXapaKTEPU3YEMO B JaHIM CTATTI:

1.3a0pynnennss atmocdepHoro moBiTps. Illopoky mo ckmamy armocdepu
HAJXOJUTh BeJIMYe3Ha KUIbKICTh 3a0pyAHIOIOUNX PEUYOBUH, CEPE]l AKUX TPAIUIIIOTHCS
3arpo3fuBI — TOKCHYHI PEUYOBHMHU Ta iX KOMMIOHEHTH. [loKa3HMKH 3aXBOPIOBAHOCTI
XBOpoOaMU JTUXaHHSA CTAHOBJATH B YKpaiHi B cepeaHbomy 73,5 % Bin 3arajibHOi
3aXBOPIOBAHOCTI. 3a0pyaHEHHS aTMOC(EPHOTO MOBITPS B MICTaX YacTO MPU3BOIHTH
70 3MiH MIKPOKIIMAaTy Ta MIABUIICHHS pagialiiHoro (oHy; 10 YTBOPEHHS
MapHUKOBOTO €(eKTy, CMOriB, BHUIIAJIaHHS KHUCJIOTHHX OMNaJiB; 30UIBIIYIOTh
IHTEHCUBHICTh 3aXBOPIOBAHOCTI. Cepell OCTaHHIX HaWOIbII MOLIKPEH]: 1H(PEKIIIIHI,
CEpLIEBO-CYAAMHHI, 3alajeHHsl OpraHiB 30py Ta JAMXaJbHUX MUIAXIB, a TaKOX
MiIBUIIEHHS TMOKa3HWKA 3JI0SKICHUX HOBOYTBOPEHb, BTOMH U IIEPEBTOMH,
MOTIPIICHHS CaHITAPHUX YMOB MpOXMBaHHs Tomo. Cepen AUTIYMX 3aXBOPIOBAHb
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HOILUMPEHI: BIAXUJIEHHS IUXAIbHOI Ta CEPLIEBO-CYIMHHOI CUCTEMH, CIIOCTEPIraeThbCs
HU3BKHUI piBEHb (P13UYHOTO PO3BUTKY Ta 1HIII. |[HKOJIM MOXYTh 3yCTpI4aTHCh MacoBi
OTPY€HHS HACEJIEHHS IEBHOI TEPUTOPIT /4].

2. Ilutna Bozma Ta i1 sKicTh. Bce wactimie 3ycTpidaeTbcs Take SIBUIIE SIK
eBTpodikailisi BOAW, KOTpa BHUHUKAE BHACHIJOK HAIXO/KEHHS JI0 BOJOUMH
3a0pyaHioBayiB (nomdiBiHUIXI0pUA [I1BX), Ming0O6pHB.

3a mokazanukamu BOO3, B cBiTi 82 % BiA yciX 3aXBOpPIOBaHb — 3aXBOPIOBAHHS,
CIIPUYMHEHI CTIIO’KUBAHHSAM HESIKICHO1 MMUTHOI BOJIU. AJke Oe3miu OakTepiit Ta BipyciB
BUKJIMKAIOTh Chajlaxyd 1HQEKIIHHUX 3aXBOproBaHb Ta emigeMiil. Cepen XBopoO
HelH(EeKIIHHOT €eTIoJorli MOIIMPEH]: CEepLEeBO-CYJAMHHI 3aXBOPIOBaHHS, pAaKOBI,
XBOPOOU HUPOK, KpPOBIi, MEUIHKU, T'€IBMIHTO3HM, 300Ha XBOpoOa, (uroopo3, Kapiec
3y0iB, TaCTPUTH, HUPKOBO-KaM’siHa XBOpoOa, aHEMIs, 3JI0AKICHI 3aXBOPIOBAHHS KPOBI
TOMIO /4].

3.Haii6inpmoro 3a0pygHeHHs TIPYHT 3a3Ha€ BiJ TOKCHYHHUX BHUKHJIB
MIPOMUCIIOBOCTI, TPAHCIIOPTY, BIIXO/IIB, a TAKOXK BiJl HATHOPMATUBHUX MIHA0OpPUB Ta
OTPYTOXIMIKATIB Ha CLIbCHKOTOCHOAApChKUX yriaasx. Cepen OCTaHHIX 3HAYHOI
IIKOJM 3aBAAOTh MECTUIMIM, KOTPl MOXYTh CHPOBOKYBaTH Yy JIIOJWHU: 3MIHY
IMYHOO10JIOT1YHOI PEaKTUBHOCTI OpraHi3My, TOCTP1 UM XPOHIYH1 OTPYEHHS TOLIO.

3MeHIIeHHST BMICTY B TIPyHTaxX MIKPOEJIEMEHTIB, Kaiito, Qocdopy, a3zory
BUKIIMKAaHI €po3i€o TIpyHTIB. OKpiM TOro, y TakoMy BHUIAJAKYy, IPYHT MOXe
MOCITYKUTH O€3MOCePEIHIM MEPEHOCHUKOM PI3HUX 1H(QEKIIHHUX XBOpPOO, 30y THUKH
SKUX CTIMKI SIK 0 HU3BKHMX, TaK 1 JIO BUCOKHX TEMIIEpaTyp, Cepell HUX MOKEMO
BIIMITUTH: OOTYJII3M, EHTEPOBIpYyC, CUOIpChKa BUpa3Ka, MpaBelib, Kapiec 3y0iB, 300Hy
xBOpoOy, (uroopo3. 3HayHI 3eMeNIbHI IUISHKUA 3alHATI TEPUKOHAMH Ta TBEPAUMU
MPOMHUCIIOBUMH ¥ MOOYTOBMMH BIAXOAAMH, KOTpl IMIOPOKY 301IBIIYIOTHCH,
PO3KJIaaI0ThCsl, 3a0pyIHIOIOYHM IPYHT, IPYHTOBI M Mi3€MHI BOJIY Ta MOBITPS /3/.

4. XsopoOu-ennemiki. Ilpukapnartsi, BoinHb BBaXalOTbCS PETIOHOM
eHgemMigyHoro 300y. YBech 3aximHMiA perioH YKpaiHU XapaKTepU3YeThCS HECTAUYCIo
¢bTopy B BOJI, IO BUKIIUKAE B JIFO/IeH Kapiec 3y0iB. HkHS Mexa aHTUKA3103HOMI i
¢Topy muTHOI Boau BBaxkaeTrhcss 0,5 mr/m. A 30umemenHs ii mgo 1,0-1,9 wmr/n
CIPUYHMHIOE 1HIIIE 3aXBOPIOBAHHS — (PIIF00PO3. Y BUNAAKY, KOJIM KOHLIEHTpALlisl GTOpY
Oyne mepeBullyBatTd 6 MI/J, MOXYTh MPOSBISTUCH 3MIHU KICTKOBOi TKaHWHU 32
TUIIOM OCTEOIOPO3Y UM OCTEOCKIEPO3Y.

5. 3abpynHenHs AoBkuULIA (izuunumu daktopamu. bauszsko 30% HaceneHHs
HAIIOi Jiep)KaBW TMPOXKHMBAaE B HeOE3MeUuHWX 3 T. 3. EIEeKTPOMArHiTHOTO
BUIPOMIHIOBaHHSI YMOBAaX, KOTPI MOXXYThb BUKIIMKATH 3arajibHi 3MIiHM OpraHizMy
(EHIOKPUHHOI CHUCTEMH, CEpPLEBO-CYAUHHOI, LIEHTPaJIbHOI HEpPBOBOi, OOMIHHOI
CUCTEMH) [5].

Ha Teputopii Ykpainu 12 oGmacteit — pajaioakTUBHO 3a0pYJIHEHHI 00J1acTi, K
pe3ynbTaT TexHoreHHoi katactpodu Ha YAEC (1986 pik). Pesynaprarammu Takoro
3a0pyIHEHHSI ChOTOJIHI CMIIMBO MOXEMO Ha3BaTH: 3HAYHE 301IBIICHHS JICTATLHUX
HACJIIJIKIB; Cepell JOPOCIOr0o HACENICHHS MepeBakatoTh XBOPOOU HEPBOBOI CHUCTEMH,
JIUXaHHS, KPOBOOOITY, €HJOKpUHHI Hatoiorii Ta iH. OCHOBHMI BIUIMB Ha 370pOB’s
moauan uuHATh Cs-137, Sr-90, koTpi HagXonATh, B OCHOBHOMY, 3 MPOJYKTaMHU
Xap4yyBaHHA [5/.
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YapTpa3ByK MOXe CHPUYMHUTU (DI3UKO-XIMIYHY, MEXaHIYHY YU TEIJIOBY IIIO.
[Tpu micuesiit aii Bpakae KPOBOHOCHY Ta HEpPBOBY cuctemy, 4nHUTH 3Minu [{HC.
[Hdpa3Byk B OCHOBHOMY BIUIMBA€E HA BHYTPIIIHI OPTraHu JIIOIUHU.

Hlym — omHa 3 mpoOiem wmicta (MOBUIbHA 30pOsi 3HUIICHHS JIOAUHH). Y
PO3BUHYTHX KpaiHaX IHTEHCUBHICTh IIyMy 30U1blIyeTbesa mopoky Ha 0,5-1 ab. ¥V
OyAMHKaX Ta CHOpyJax piBHI IIyMy NMEPEBUIIYIOTh IOMYCTUMI HOpMH Ha 7-25 nb. A
Ha ByJuUax Mmicra — 85-871b, ocobnuBo mobiu3y aBromarictpaieid. 3arajioM iCHYye
MOKJIUBICTh IIYMY BHUKJIMKATH ClielM(iuHi 3MIHHU, KOTp1 BiIOYBalOTHCS B OpraHax
CIIyXy JIIOJIMHH, Ta HeCMeuu(piyHl — BUHUKAIOTh B CUCTEMax 1 OopraHax opraHiami B
uioMy. BinMiueHO, 110 HAaCelIeHHs, KOTPE MEIIKaE B OUIbII IIYMHHUX >KUTIOBUX
palioHax MICTa 4acTillle XBOPi€ Ha CePIEBO-CYAUHHI XBOPOOH /3.

6. [IponykTu xapuyBaHHs. Ha TpuBamiCTh KUTTS JIOJIUHM, 1i Mpare31aTHICTh Ta
3I0pOB’Sl TIPSAMY 3aJIe)KHICTh YMHHUTH palllOHaJIbHA OpraHizailis xapuyBaHHs. KoTpa
3a0e3Mneyye JIOJCHKUI OpraHi3M >KUTTEBO Ba)UIMBHUMH PEUOBHHAMH, HECTadya SIKUX
MOke OyTH TOB’si3aHa 13 BIUIMBOM OTOYYIOYOTO CEpEeAOBUINA (TOTIpUICHHS
€KOJIOTTYHOTO CTaHy JOBKULISA), MOTIPIIEHHSM CTaHy 310pOB’s, BUJIOM IsUIBHOCTI,
BIKOM JIFOJMHH.

I3 3pocTaHHsAM YHCENBbHOCTI HACEIEHHS, 3p0CTa€ HEOOX1IHICTh Y 3pOCT1 BUITYCKY
XapyoOBUX TPOAYKTIB, BIAMOBIAHO, KUIBKICTh SKICHUX TPOJAYKTIB BUMYIICHHUX 13
SKICHOI CHPOBUHHU 3HaYHO W 3HaYHO 3MEHIIY€ETHCS.

PamionanpHa oprasizaiis XapyyBaHHS Ha TIT€HIYHUX HAayKOBHX OCHOBax —
MOTY)XHIM 3aci® 03740pOBIIEHHS HaceleHHs YKpaiHH, MPOJOBKEHHS TPUBAJIOCTI
KUTTSA, MIABUILCHHS Tpale3daTHOCTI, 3HWXEHHSA JICTAIbHUX HACHIJIKIB B
nonansimomy. IlpaBuibHEe XxapuyBaHHS Ha TNpAMY BIUIMBaE Ha GI3UYHUN Ta
PO3YMOBHI pO3BUTOK YKPAaiHCBKOTO Hapoay /3/.

7. Miceke cepenoBuiie. [HTEHCUBHUN PO3BUTOK ypOaHi3allii 3HAYHO i BUIIIUB
piBEHb PO3BHUTKY CYCIUIBCTBA, CTBOPIOIOYHM IPHU LILOMY HHU3KY PI3HUX MpoOiIeM
COLIIAJIFHOTO TOXO/UKEHHSI KOTpl 3 poKaMu OyIyTh 3aroCTpPIOBAaTUCH: Mpoliema
SAKOCTI JOBKUUIA Ta HOro CKJIAJOBUX; IMOTIPUICHHS 3arajbHOTO CTaHy 370pOB’s
HACEJICHHS; MOIMPEHHS 1H(QEKUIMHUX XBOpPOO; HecTaya MPOIYKTIB XapyyBaHHS Ta
MOTIPIIEHHST X SKICHOTO CKJIaay Ta 1HINE, 3HA4YHE MIiABUIICHHS IOKa3HUKA
«COIIATLHUX XBOPOO»; TOTIPIIEHHS, a B JESIKUAX BHUMAAKAX, YCKJIAJHECHHs TMUTaHb
CaHITapHO-TEXHIYHOTO, €IiIEMiOJIOTTYHOr0 Ta COIiaJbHO-TITEHIYHOTO TMOXOKEHHS,
30UJIBIIICHHS BUMA/IKIB P13HUX BUIB TpaBMatumy Ta A TII /4].

8. 3mopoBuit crnoci® kuTTd. ['irieHa pexuMy OCOOMCTOrO KHUTTA — Barome
3aBJIaHHSI HAIIO1 JIepKaBU. 3I0POB’ S 1HAMBIyyMa Ha caM Mepe/1 3aJIeKUTh BiJl caMoil
K moauHu. Cuiia Ta 3710pOB’S JIIOJIMHU MEBHOIO MIPOIO 3aJI€KaTh BiJl TOTO, SIK caMme
JII0JIMHA 3aCTOCOBYE 3acajy OCOOMCTOI Tri€HU B yMOBaxX HE JUIIEe MOOYTY, a TaKOXK
npodeciiiHoi  AisuIbHOCTI. Benuue3Hy pojib y 3MILHEHHI 370pOB’S JIIOAWHH,
TPUBAJIOCTI 1i JKUTTA W TOMEPEKCHHS PI3HUX 3aXBOPIOBaHbL Bigirpae Qizuune
BHXOBAaHHS Ta 3arapTOBAHICTb JIOIUHH [1].

9. TloGyroBe cepenoBulle MNPOXKUBaHHA Ta ioro ymoBu. Ha ueit daxtop
npunagae 6;m3bko 70 % ychOTO KUTTSI KOKHOI JitoauHu. CTBOpPEHHS BiIMOBITHUX
YMOB JIJIsl HOPMAJIBHOTO (PYHKITIOHYBAHHSI JIFOJICBKOTO OpraHi3My MOXJIUBE JIUIIE MTPU
oprasizailii mOMeIIKaHb, KOTP1 BIAMOBIIal0Th BUMOTAM TIiT1€EHH /3.
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3a0pyaHEHHs MOBITPS KUTJIOBUX INPUMIIIEHb CYIPOBOIKYETHCA PE3yJIbTaTOM
BUHUKHEHHS 3aXBOPIOBaHb, HANPUKIIAJ: TIEPTOHISA, €K3€MH, aJepridHi JepMaTUTH,
HEBPACTEHIsI, P13H1 BUJIM aNeprii; MOXKIMBHUI MPOSB CEHCHUOUTI3YI0YOl Y1 MyTareHHO1
i,

10. YmoBu npani Ta BiagnoyuHky. [Ipans — BaxiuBa chepa )KUTTA Ta AiSUTBHOCTI
JOIWHA W HeoOxigHa ymoBa ii ICHyBaHHS Ta cmocoOy >KuTTA. [liaBumeHHs
e(eKTUBHOCTI TMpaIe3TaTHOCTI Ta YTPUMaHHA ii Ha BHUCOKOMY pPIBHI MOXKJIMBE 3a
paxyHOK  (i310JIOTIYHUX, CaAHITAPHO-TITEHIYHUX, JIKYBaJbHO-MPOMUIAKTUUHUX
OpraHi3alifHO-TeXHOJIOTTYHUX M1IX0/1aX.

VY BUpPOOHHYOMY CEPEIOBHIII 3 3pOCTOM TEXHIYHOT'O 00JIaIHAHHS 301IbIITY€EThCS
POJIb HEPBOBO-TICUXIYHOI JISJILHOCTI, @ TaKOX IMEPEMILIEHHSI TPYAOBUX MPOLECIB Y
chepy po3yMoOBOi Tpalli, B pe3yJibTaTl 40ro sSICKpaBO BUPAXKAEThCs MpoOJieMa TirieHu
PO3yMOBOI Tparii /2].

OxpiMm Toro, BUpoOHHYA TISTIBHICTH OTpeOye ¥ (izuunoi mpari. B nauiit chepi
TEPMIHOBOI'O pillIeHHS MOTPEeOyIOTh 3MEHIICHHS BUTPAT TAXKKOI (PI3WYHOI mpaii Ta
mpami B UIKI/UIMBUX JJIsl JIIOJMHUA YMOBax. BaXIMBUM 3aX0J0M BBaXKa€ThCS
KOMIUIEKC O3/IOpOBJICHHS HIKIUIMBUX BUPOOHMLITB Ta yMOB mparni. HepiBHomipHe
HABaHTa)XCHHS Ipalll, TPUBaJIa Y1 HAJTO HAIpYKeHa Mpalls B KIHIEBOMY MPU3BOAUTD
10 BTOMHU opraHizMy. CamMe TOMYy BHHHMKA€ HEOOXIIHICTh y MPOBEACHHI MEBHUX
podITAKTHIHUX 3aX0/11B 3 METOO 3aro0iraHHs HeOakaHUX HACTIIKIB /2].

Buxonsuu 3 nogaHoi XapakTEpUCTUKU XOUEThCs BIAMITUTH, IO OXOPOHA JKUTTS
W JSAIBHOCTI JIIOJUHU SIBJISIETHCSI HE JIMILE CKJIAJHOIO MOJIITUYHOIO, COLIAIIBHOIO Ta
€KOHOMIYHOIO TPOOJEMOI0, a ¥ BaXKJIMBOK EKOJIOTIYHOK. 3aBJIaHHSAM JIOAWHHU €
PO3po0OKa ONMTUMAJIBLHOI CTpaTerii B3aEMO/I1i CUCTEMH: JIIOAUHA-TIpUpoia. PesyabTaTu
TAKOro JOCHIPKEHHS [IOBHHHI [OCIYI'YBaTH MIAIPYHTAM [UIsl IPOEKTYBaHHS
0370pOBYMX Ta MPO(DUIAKTUYHHUX 3aXO0JIIB, CIIPSIMOBAHMX Ha MOMEPEHKEHHS PI3HUX
3aXBOPIOBaHb, Ha 30€peXEeHHS 37I0pOB’S M *KUTTS HaceneHHa Ykpainu. lllo Biache
HaMU po3po0JIeHO i TipencTaBiieHo B hopmi mogeni (puc.1)

BucHoBku.

Hamu Oynu po3risiHyTi XapaKTepUCTUKU HEOE3NMEeYHUX i  JIIOJICHKOro
opraHizMy (akTopiB, COUpAIOYUCh Ha SIKI MU MOXKEMO BIJIMITHUTH, IO 3 METOIO
(dhopMyBaHHS CIPUSATIUBOIO JJIs YKPAiHIIB CYCIUIBHOTO CEPEAOBHINA, BITUYBAETHCS
rocrpa HEOOXIJHICTh oOpieHTalii ycix cdep Ha BCIX PIBHAX YNPaBIIHHSI Ha
O3/I0POBJICHHSI YMOB KHUTTS, Ipalli, MOOYTy, BIANOYMHKY B CTBOPEHHI TaK 3BaHOI
«Mopeni moBeIIHKH, OPIEHTOBAHOI HA OE3MeuYHe KUTTA Ta MOKPAIICHHS 3]I0POB’S
moauHny». Jle oHa 3 TOJOBHUX poJieH BIIBOAUTHCS CKEPYBAHHIO MOJIITUKU YKpaiHU
Ha OpraHizauiio JoAei BOJIOAITH CBOIM 370pOB’SIM Ta MOJIMIIYBAaTH HOTr0O SKICTh, HA
PO3BUTOK BHCOKOTO PIBHS KYJIBTYPH CaM030€epe:KeHHS, 0COOJIMBO B TETIEPIIIHINA Yac.

Jliteparypa:

1. Bakynenko O. Ilo3uTuBHMIA MOCBIJ AISUTBHOCTI 3 (POPMYBaHHS 3740POBOTO
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NOKPALIEHHS 310POB’SI JIIOIUHH ~
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VYkpainu npo craHoBuIe Moioi B Ykpaini.- K., 2014.- Ct. 31-34.
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Abstract. The paper deals with urgent problems of dangerous conditions of life and activity of
the Ukrainian population and deterioration of its health. Describes the main environmental and
human factors. In order to solve the existing problem, some steps forward in the form of a complex
model are proposed.
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Anomauin. /[ynaii - ye 0dicepeno 800u 0is 20CNO0APCbKO-NOOYMOBUX Nomped HAceleHHs,
NPOMUCTIOBOCHI, CilbCbK020 20cnodapcmea Ykpainu. Boou J[ynaro euxopucmogyiomvcs 014
NUMHO20 YeHmpaniz08ano2o eooonocmavantsa micm Kinia ma Buixose, maxodc 3HauHUll
PO38UMOK ) pecioHi mae pubarbcmeo. Tomy axmyanvHo nposecmu « OYiHIOBAHHA eKOJO2IYHOL
00CMAHOBKU HA OCHOBI 2IOPOXIMIYHUX NOKA3HUKIE YV HUMCHIU meuii piuxu Jlynatly. Mema
00CTIOIHCEHHS: OYIHUMU eKOJIO2IYHY 0OCMAHOBKY HA OCHOBI OAHUX 2IOPOXIMIYHUX CNOCHEPEHCEHD
015 nepesipku 6e3neku NumHo20 ma pubo2ocnooapcbKo20 SUKOPUCAHHA. 3a80anHs pobomu:
npoaHanizyeamu nepesuujerHs 2iOpoXiMiuHUxX NoKasHukie Hao 3nauenusmu IJ[K numnoco ma
pUb020Cno0apcbko20 BUKOPUCMAHHA 34 OazamopiyHuil nepioo ma OYIHUMU  eKONO02IUHY
006cmanogky. Jlocniodcenns nokasaiu, wo eKouo2iuna 06cmanosxa 0Jisk NUMHO20 8000NOCMAYAHHSL
€ «KpUMUYHOIOY Hepe3 3A68UCTT PeUOBUHU; PEKOMEHOYEMbCA y Npoyeci 6000Ni020MO6KY NepuUM
emanom BUKOPUCTNOB8Y8AMU BI0CMOIO8AHHA Ol 3MEHUIEHHS KIIbKOCMI 3a8UCIUX pevosuH. s
puUb020Cno0apcbko20 GUKOPUCMANHA eKON02IYHA 0OCMAHOBKA € «HANPYICEHONW» Hepe3 XPOM,
3asucni peyosuru, manean, XCK.

Knrouosi cnosa: 2iopoximiuni noxasnuxu, [yrati, ekonoeivna 00CmaHosKa.

Beryn.

JyHaii — onHa 3 HaMOLIBIIMX Pi4OK €Bpomu, 3HaYeHHS ii 11t 80 MIIH. Mromaei
BaXKo nepeouinutu [1]. YV Mexax Bogo30opy piuku (817 tuc. KM?) HMOBHICTIO 200
4acTKOBO po3TamoBaHo 19 kpain [2]. Teputopiero YkpaiHu NpoXOAUTH HEBEIMKA
ainsHaka noHms3s piuku Jywait (170 km) Big micta Peni go ii rupna. ynait —
BOXJIMBE JDKEPEIO BOAU I TOCIHOAAPCHKO-MOOYTOBHX TOTpeOd HACEJICHHS,
OPOMHUCIIOBOCTI  Ta  CUIBCBKOTO  rocmoaapcTBa  Ykpainu. Boagum  JlyHnaro
BUKOPHUCTOBYIOTHCS ISl TUTHOTO IIEHTPaI30BaHOTO BojonocTadaHHss MmicT Kimis ta
Bunkose [3, 4]. 3aranpHuii BOj03a0ip 3 pIUKM B MeXax YKpaiHU TEPEBUIIYE
2 Mapa. M, a KiJIbKiCTh BOJIOKOPHCTYBadiB — Omu3pko 150 [1].

VYkpaiHna BiJicTae BiJf pO3BUHEHHUX KpaiH 3a MOKa3HUKaMU CEpeIHbOT TPUBAJIOCTI
KUTTS JIIOJIEH, BHCOKAa CMEPTHICTh 3HAYHOIO MIPOIO IMOB'SI3aHa 13 CIIOKHUBAHHAIM
HesKicHOI muTHOi Boju. [S]. binuseko 80 % muTHOrO BOJOMOCTa4YaHHS B YKpaiHi
3MIMCHIOETHCSL 3 TOBEPXHEBUX BOJIHMX OO'€KTIB, B SIKMX BOJia 3a TiIPOXIMIYHUMU
iHaexkcamu 3a0pynHeHocti mae III-IV kmac sxocTi — Boja moMipHO 3a0pyaHEHa i
3a0pynHena [6]. Takox y 11bOMY perioHi 3HaYHUHN PO3BUTOK Ma€ pubaibCTBO [7].

Exocucremu nenbTu — JKEpeNo MIHHUX NpUpoaHux pecypci. [enbra JyHato
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BiroueHa WWF (Global-200) y mepenik HaiOUIbIl I[IHHMX AUISHOK 3emiil. Y
MIBHIYHO-CX1THIM 11 wacTuHI 3HaxomaThcs TeputTopii [lyHaiickkoro OiocdepHoro
3anoBigHuKa, ne MemkaioTs 4300 BuaiB QayHu Ta (ruopu, HECATKH 3 SKHX
3HAXOASATHCS HA MEXI 3HUKHEHHS. TOMYy BaXJIHBO PO3IMVIAHYTH €KOJOTIYHY
00CTaHOBKY ISl 30€peKeHHsI 010JI0TTYHOTO PI3HOMAHITTS IPUPOIH.

AxmyanvHicms: OIIIHAUTH  €KOJOTIYHY OOCTAaHOBKY Ha OCHOBI JaHUX
rIPOXIMIYHUX ~ CIIOCTEPEXKEHb AN MEpeBIpKHM  OE3MeKu  MUTHOTO  Ta
pUOOTOCIIOIAPCHKOTO BUKOPUCTAHHSA. Mema O0ocnioxceHHs: TPOBECTH OLIHIOBaHHS
€KOJIOTTYHOI OOCTAHOBKM Ha OCHOBI TIAPOXIMIYHMX ITOKa3HHWKIB Yy HIDKHIN Tedil
HyHato. 3aedanus pobomu: TpoaHANI3yBaTU TMEPEBUILECHHS T1APOXIMIYHHMX
NoKa3HUKIB HaJl 3HaueHHsIMU ['JIK mutHOrO Ta puborocnogapchbKoro BUKOPUCTAHHS
3a OaraTOpiYHUM NEpioj Ta OIIHUTH €KOJIOTTUHY 00CTaHOBKY. 06 €Km 00CNiOHCeHHS:
TPOXIMIYHI MOKa3HUKU BOAM y MyHKTI p. JlyHail - M. BunkoBe B MOpiBHSIHHI 13
IPaHUYHO-JONYCTUMUMHU 3HAYEHHSIMH JUIsI TMHUTHOTO Ta pPHOOTrOCHONIapChKOTO
BUKOpHUCTaHHA. Po3paxyHKky BHKOHaHI Ha OCHOBI1 JaHux JlyHaiicbkoro 0aceifHOBOTO
YIOPaBIIHHS BOJHUX PECYpPCiB MPO XIMIYHUMA CKIIag Boau y cTtBopi JlyHait - Bunikose
3a 2009-2018 poxu.

Orasig aiteparypu.

VY cepenuni XX cromittsa Oeperu piuku Jynait ta [lpunyHaiicbkux ozep Oynu
oOBayioBaHi, OUIBIIICTH 3allJITaBHUX 3€MEJb Ta OCTPOBIB IEPETBOPEHI Y
CITBCBKOTOCIIONIAPCHKI YT/, BOJAHUN PEXUM 03€p CTaB peEryjiboBaHUM. Taki
MEPETBOPEHHsI MPU3BEIU 10 TMOPYIICHHS 3/IaTHOCTI JeNbTU (UIBTPYBATH IyXKe
KaJlaMyTHY JYHalCbKy BOJy, OCAQJ)KyBaTW HAHOCH, 3aTPUMYyBATH 3a0pyIHIOBAJIbHI
peuoBrHU. Bcl 111 mpoliecy mo3HavyaroThesl Ha XIMIYHOMY CKJIaJl BOJU JAeiabTu JlyHaro.

B Vkpaini nocnipkeHHsaMu moHu33s JlyHaro 0araTo poKiB 3aiiMajucs BYEHI
IHCTUTYTY TigpoOioyorii Akazemii Hayk. B poOoTi [8] moka3aHO OCHOBHI
3aKOHOMIPHOCTI (pOpMyBaHHS TiIp00I0JIOTIYHOTO, TIIPOXIMIYHOTO 1 T1APOIOTIYHOTO
PEXHUMIB PIUKH, PO3IJIIHYTO IMUTAHHS 3POCTAIOYOr0 AHTPOIOTCHHOTO BIUIUBY Ha
BoAHI ekocuctemu JlyHato. Boau piuku 3a yMmicTOM (EHOJIB € TOMIPHO
3a0pynHeHUMH. 3a0pyaHeHHs Boau JlyHar0 BaXKMMH METalaMH (MIiJIJII0, ITHHKOM,
XpOMOM, MaHTaHOM) € XapaKTEPHUM 3 BUCOKUM 1 JyKe BUCOKUM piBHEM [9]. Bunoc
BOKKUX METAJIB Y plqu 3HAYHOIO MIPOIO BU3HAUYAETHCS BITABOM TOYKOBUX JIKEPEI
— CTIYHUMU BOJAaMH MYHIIMIAIBHAX 1 TPOMUCTOBUX mianpuemcts [10].

Jocmigaukn ~ YKpaiHChKOTO  HAYKOBO-JOCHITHOTO — TiAPOMETEOPOIOTTIHOTO
IHCTUTYTY MOKa3ajM, 10 HahOiIbple a30Ty y ekocucteMy JlyHar0 MPUHOCUTHCS 3a
pPaxyHOK CUIbCBKOTO rocmoaapctsa [11] Ta ckuay HeouuieHUX abo YacTKOBO
OUMINICHUX CTIYHUX BOJ [2], 110 3HAYHO BILJIMBAE HA €KOCUCTeMYy JenbTH JlyHaro. Y
1eb(POBIM 30HI BII3HAYAETHCS «LBITIHHSA» BOJAM Yy TEIUIMM MEpioj] pOKY, 3HHKEHHS
Olop13HOMAHITTS Ta pubHUX 3anaciB. Ha mouyatky 90-x pokiB uepe3 Kpu3y y KpaiHax
Cxignoi €Bponu Ta B YKpaiHi KIJIbKICTh a30Ty 3HU3MIIACH, aJlie CTaH €KOCHUCTEMH HE
nokpammuscs [11].

Crnemiamictamu ~ OnecbKOTO  JEP>KaBHOTO  €KOJIOTIYHOTO  YHIBEPCUTETY
MIPOBEICHUM aHaI3 OCHOBHUX JIXKEPEJI aHTPONIOTEHHOTO HABAaHTAKEHHS HA MPUPOJIHI
Boau Opmecbkoi 00macTi Ta OIIHKY piBHSA 3a0pyJHEHHS TOBEPXHEBUX BOJ 1
TEXHOTEHHOTO HaBaHTaXEHHS Ha BOAHI 00’exktu Opechkoi o6yiacTi 3a oOcsiramu
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CKHMJIIB CTIYHMX BOJ 1 3a0pyAHIOBaIbHUX pedoBUH [12]. SKiCTh MOBEpXHEBUX BOJ
Opnecbkoi obnacti, y ToMy uncdi 1 p. JyHaii, XxapakTepusyeTbcs K «3a0pyaHeHa». 3a
oOcsiraMH CKUJIB CTIYHUX BOJA Ta 3a0pyAHIOBAJIbHUX PEYOBHH BIA3HAYAETHCS
TEHEHIIisl 10 MOCTYNOBOTO 3MEHIICHHS PIBHS TEXHOI'€HHOTO HaBaHTa)keHHs 3 2012

poky 1o 2016 pik.
Y nomnosial [13] 3a3HaueHo, Mo 3a pe3yiabTaTamMu OOpoOKHM OaraTopidHOl
T1ApOXIMIYHOT iH(pOopMartii, OTpUMAaHOT1 Ha Mepexi CIOCTEPEKEHD

I'apometeoponoriunoi ciyx6u Ykpainu (1989-2015 pp.), Ta Ha OCHOBI €KOJIOT1YHOT
OIIIHKM SIKOCTI TMOBEPXHEBUX BOJ MOXHA 3pOOMTH BHCHOBOK IpPO IMOYATOK
crabum3amii Ta OKpemi 3pylleHHS B OIK TOJIMNIIEHHS €eKOJOTIYHOTO CTaHy
MOBEPXHEBUX BOJ YKpaiHM MPAKTUYHO B YCIX PIUKOBHX OaceilHax, y TOMY 4uCHi 1
piuku JlyHaii.

3 MeTow 30epekeHHs eKocucTeMH JlyHaro Ta CTajoro BUKOPUCTAHHS MOro
pecypciB 'y 1998 p. Oyno ctBopeHO MikHaApOIHY KOMICIIO 13 3aXHCTy OaceiiHy
p. JAynait ta nie mporpama TpaHCKOPAOHHOI HAIIOHAJTILHOI MEpPEXl MOHITOPUHTY
(TNMN) [14]. V 2002 pori Ykpaina npuennanacs 10 KoHBEHIIT 3 0XOpOHU pIYKU
HyHaii, sika 00’€nHye 3yCWJUIS BCIX JIyHANMCHKMX KpaiH Ui 3HWKEHHS MOro
3a0pynnenns. [loeramHi maaHuW TPHUPOJAOOXOPOHHHMX 3aXOMAIB Ta IX peamizailis,
30amaHCOBAaHE YIPaBIIHHA TOYKOBUMH Ta JU(PY3HUMHU CKUAAMH, JO3BOJHTH
3MEHIIUTH 3a0pyHeHHs JyHato.

PesynbTratn podoTrn Ta ix o0roBopeHHsi. OIliHKa €KOJIOTIYHOT OOCTaHOBKHU
J03BOJISIE BUSHAYUTH €KOJIOTIYHUI CTaH BOJHUX 00’ €KTIB Ta BU3HAYUTHU CYKYITHUU
e(eKT BIUIMBY 3a0pyAHIOBAIBHUX peUoOBUH [15]. SIKiCTh MPUPOAHOTO CEpEIOBUINA
3a piBHEM 3a0pyIHEHHS BBA)XA€THCS 33/J0BUILHOIO 32 TOTPMMAHHS JBOX OCHOBHHX
YMOB: KOHIIEHTpalli 3a0pyIHOBaIbHUX peuyoBUH C; nmoBuHHI OyTH MeHie ix ['JIK
(Ci< TIKi) Ta mpu HassBHOCTI TPYyNH PEUYOBUH OJHOCIIPSMOBAHOI i, OJHOYACHO
NPUCYTHIX Y BOJHOMY CEpEIOBHILI, CyMa BIJHOLIEHHS iX KOHIEHTpAIlli TMOBHHHA
Oytu menme omuHuui (X7, (C;/Crpx)< 1). Lla ymoBa 111 BOAHMX 00’€KTiB

BU3HAYAETHCS BUXOIIYH 3 JIMITYIOUHMX MOKA3HUKIB MIKIVIMBOCTI. Y 3I1CTaBICHHI 31
3HadeHHsMu ['JIK, ekomoriyHy o0OCTaHOBKY XapakTepU3ylOThb 3a CTyIEHEM
HeOaronoayyus BiAnoBiaHo A0 Tadmuii 1 [15].

JInst  OLIHIOBaHHS E€KOJIOTIYHOI OOCTAaHOBKM  YCTAHOBIIOBAJIOCA — BiJTHOILICHHS
(Ci/Crgx). bynu BusHaueni kinpkicTh Bumanakis nepesumenHs I'JIK mis koxHOi

riIpOXiMIYHOI PEYOBMHU 3a BECh NEPIOJ CIOCTEPEKEHb, a TAKOXK PO3PaxoBaHi
emmipudai  WMmoBipHOcTi mepeumenas [ JIK (ta6n.2, Ta6n.3). Emmipuuna
nMmoBipHicTy mnepeBuiieHHs ['JIK pospaxoByBanachk $K BIJHOLIECHHS KIJIBKOCTI
BunaakiB, komu Ci>I'JIK, mo 3arampHOro yucna punankiB [16]. Bemmunam I'JIK
3aCTOCOBYBAINCH [IJIi MHUTHOTO BojomnocTadands [17] Ta puborocmomapchbKkoro
KOPHUCTYBaHHS Bo1010 [18].

Bceroro Oyno nmocnimxeno 21 pedoBuHy. 3a TaKUMH PEUOBUHAM SIK PO3YHMHEHMM
KHCEHb, a30T aMOHIMHUM, a30T HiTpaTHUM, (ocdaTu, HATPiH, MarHid, KaJbllii,
XJopuau, cynbhatu Ta HAQTONPOAYKTH 3a JOCHIKYBAaHUN Tepioj NEPEBUILCHb
I'JIK He croctepiraioch st 000X BUAIB BUKOPUCTAHHS.
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Knacudikauis eko10rianoi 00CTaHOBKH

OO6cTaHoBKa Kpurepii orinku 06CTaHOBKH
BigHOCHO 3a710BiTbHA Ci <T'JIK;, st BCiX pe4oBHUH
Hanpyxena Ci= 10 I'IK;
Kpurnuna Ci = (20-30) '’ IK;

Kpuszosa (nag3Buuaiitna | C; > 50 TJIK;, Criiiki HeratuBHi 3MIHM B
€KOJIOT14Ha CUTYaIlis) MPUPOJTHOMY CEpPEJIOBUIII. 3HUKHEHHS OKPEMHX
BUJIB TBApUH 1 POCIMHHOCTI. 3arpo3a 370pOB't0

JFO/IMHHU.
Karactpodiuna ['muboki HE3BOPOTHI 3MIHM B  MNPUPOTHOMY
(exoJyoriyHe JTUX0) cepenoBuini. [lopymieHHs piBHOBarw, erpanaris

¢dnopu 1 daynu, Brpata reHodonay. IloripmeHHs
3710pOB'sl JTIOJICH.

Icepeno [15]
Taoannga 2
EMnipuuyna iimoBipHicTh BunajakisB nepesumenss I'JIK (%) niast nuTHOro
BOJIONIOCTAYAHHSA Y NYHKTI p. [lyHaii - M. Buikose 3a 2009-2018 poku

Peuosnna Ci<TIK |Ci=1-10TJK |Ci=10-50 [JIK | Ci>500 1K
3aBHCIII PEYOBUHH 33 16 51 -
A3OT HITPUTHUH 100 - -
Kineus Ta0.1. 2
PedoBuHa Ci<TrJIK Ci=1-10T’JK | Ci=10-50 I'’IK | Ci>50I' IK
3ami30 99 1 - -
XCK 82 18 - -
BCKs 97 3 - -
Xpowm (VI) 100 - -
[unk 93 7 - -
Minp 100 - -
Manran 93 7 - -
deHonmn 66 36 - -
CIIAP 100 - -
Aemopcovka po3poboxa

Haitbinpmmmu  3a0pyHIOBaYaMy JIJISI TTUTHOTO BOJOIOCTAYaHHS € 3aBUCII
pedyoBrHHU, peHoIHu Ta XiMiyHe croxuBaHHs KMcHIO (XCK). OTtpumano, 1o B cTBOPi
p. Hynait - m. Bunkoe 3a mepiog 2009-2018 pp. mepeBHUIlEHHS TpaHUYHO-
JnomycTuMux KoHteHTpariii y 1,1 — 10 pa3 mis muTHOrO BOAOMOCTAYaHHS MalOTh
micue i denoinis (36 %), XCK (18 %), manrany (7 %) Ta 3aBuciux pe4oBHH. J{isa
3aBUCIMX pe4oBHH BUKOHYIOThCA yMoBU C; 1o 10 I'’IK Ta C;y mexax 10-50 I'JIK,
nepeBuiieHHs 10 10 pa3 cknanu 16 % tay 10-50 paz — 51 %.
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Taoannga 3
Emnipuyna iimoBipHicTh BunajakisB nepesumenns I'/IK (%) nas
pHuOOrocnoAapcHKOro BUKOPUCTAHHSA y MyHKTI p. /lyHaii - m. Buiikose
3a 2009-2018 poxu

PeuoBuna Ci<I'IK Ci>1-10TK | Ci=10-50 'K | Ci>50I'’ 1K
3aBucii peyoBunu | 30 70 - -
A3OT HITPUTHUH 59 41 - -
3aizo 80 20 - -
XCK 42 58 - -
BCKs 76 24 - -
Xpowm (VI) 20 80 - -
[unk 72 28 - -
Miab 52 47 1 -
Manraun 29 67 4 -
deHonmn 61 39 - -
CIIAP 98 2 - -
Aemopcovka po3pobdka

Sxio He OpaTH 10 yBaru 3aBUCIl PEUOBUHM, TO MOKHA CKa3aTH, 1110 €KOJIOT1YHa
obcrtaHoBka y cTBOpi /JlyHaii - M. BuikoBe i MUTHOTO BOJOIMOCTAYaHHS 32
AOCTDKYBaHUM TMepioJy y TMepeBaXkHIM OUIBIIOCTI BUMAAKIB € «BIAHOCHO
3a0BUIbHOIO».  Emmipuyna  iiMoBipHICT,  mepeBuiieHHss [JIK  muTHOrO
BojornoctayanHs y mexax 10-50 pa3 Owtem Hik 50 % ycTaHOBIEHa JMILIE IS
3aBUCIIMX PEYOBHMH 1 cTaHOBUTH 51 % (Tabxn. 2). lle o3Haudae, mo mpu ypaxyBaHHI
3aBUCIIMX PEYOBHH 3a KIacH(]iKaIiero eKoJIoridHoi 00CTaHOBKH 3rigHO 3 Taom. 1 Ta 2
y ctBOpi [lyHaii - M. BusikoBe crioctepiranacs «KpuTHIHA» €KOJIOTIdYHA CUTYaITisl.

HaiiGinpmmmu  3a0pyaHioBayaMu JJi1 pruOOrocrnofgapCchbkoro KOPUCTYBAaHHSA €
XpOM, 3aBHUCJII PEUYOBHHM, MaHTaH, XIMIYHE CIIOKHMBAaHHS KHCHIO, MijJb, a30T
HITpUTHUH, (peHonu Ta OiojoriyHe crnoxkuBaHHs KucHIO 3a 5 110 (BCKs). V cTBOpi
p. dynait - M. BuwikxoBe 3a mepiong 2009-2018 pp. nepeBumenns ['JIK ngms
puborocnoaapcekoro kopuctyBanHs y 1,1 — 10 pasiB crocTtepirajimcs JIjsi Xpomy
(80 %). 3aBuciaux pedoBuH (70 %), mapranigo (67 %), XCK (58 %), mini (47 %),
a3zoty HiTputHOTrO (41 %), dhenomiB (39 %), uunky (28 %), BCKs (24 %), 3amniza (20
%). Lle o3Hayae, MmO eKOJIOTiYHA OOCTAHOBKA € «HAMPYKEHOIO». Takoxk Tpeda
BII3HAYUTH, IO 1T PUOHUIITBA CIIOCTEPITAMCA OJWHUYHI BUNAIKU TEPEBUINCHD
I'’IK y 10-50 pa3 mo mimi Ta maHrasy, ToOTO B OKpeMi NEpiOAM €KOJOTi1YHA
00CTaHOBKa MOTIPIITYyBajIach A0 «KPUTHIHOD».

Bucnosku.

Y poboTi Ha OCHOBI JMaHWUX MPO XIMIYHUN ckiax Boau y cTBopi JyHait -
Bunkoe 3a 2009-2018 poku J[lyHaiicekkoro 0acelHOBOTrO YHpPaBIIHHS BOJHUX
pecypciB  MpoaHaIi30BaHO  TMEPEBUIIECHHS  T1APOXIMIYHUX  TOKAa3HUKIB  HaJ
sHaueHHsMu [JIK gnsa mutHOrO Ta pUOOrOCmoNapchKOTO BUKOPHUCTAHHS 32
OaraTopiuyHUM MMEPioJI Ta MPOBE/EHA OIIHKA €KOJIOTTYHOI 00CTaHOBKH.

JlJis TUTHOTO BOAOIOCTaYaHHS OCHOBHUMH 3a0pyTHIOBAIbHUMHU PEYOBHHAMU B

ISSN 2567-5273 104 www.moderntechno.de




Modern engineering and innovative technologies Issue 11 / Part 4

ctBopi p. JyHaii - M. Bunkoe 3a 2009-2018 pp. € 3aBucii pedyoBuHU. JJis 3aBUCTHUX
pPEUYOBHH YCTaHOBIIEHA emmipuyHa WMoBIpHicTh mnepeBumieHHs ['JIK mnutHOTrO
BojornoctayanHss y 10-50 pa3 Oumemr HiK 50 %, TOMy BH3HAUeHA «KPU30Ba»
eKosioriuHa oOctaHoBka. [l puborocrnonapchbKoro KOPUCTYBaHHS OCHOBHHMU
3a0pyIHIOBAJIbHUM peuOBHHAMU B cTBOpi p. JyHait - M. Bunkose 3a 2009-2018 pp. €
XpoM, 3aBucii peyoBuau, Manrad Ta XCK, ix nepeBuiienns a0 10 pa3 ckianu OUTbII
HiXK 50 %. Exosnoriuna o0cTaHOBKA € «HATIPYKEHOIO.

OTpumMaHi J1aHi MOKa3yI0Th, IO JJIsl MTUTHOTO BOJOMOCTAYaHHS BOJa HUKHBOI
Teuli piuku JlyHali € Oe3neuHoro, y Mpoleci BOJOMIATOTOBKU PEKOMEHIYEThCS
MEePIIMM €TarloM BHUKOPHUCTOBYBAaTH BIJICTOIOBAHHS [IJISi 3MEHIIEHHS KUTBKOCTI
3aBUCIMX peyoBUH. BuzHaueHHs 0e3Me4HOCTI pruOOrocnoiapchbKoro BUKOPUCTAHHS
BOAM MOTpeOye [AOJATKOBUX JOCHIDKEHb 4Yepe3 MOXKIMBICTh HAKOMUYEHHS
3a0pyIHIOBAJILHUX PEYOBHUH Yy TLIaX puo.
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Abstract. The Danube is a source of water for the household and industrial needs of
Ukraine's population, industry and agriculture. The Danube waters are used for drinking
centralized water supply in the cities of Kiliya and Vilkovo, as well as fisheries in the region.
Therefore, it is important to hold «Evaluation of environmental situation on the basis of
hydrochemical indicators in the low flow of the Danube rivery. Aim of the study: To evaluate the
environmental situation on the basis of hydrochemical observations to verify the safety of drinking
and fishery use. Task: To analyze the excess of hydrochemical parameters over the MPC values of
drinking and fishery use over many years and to evaluate the environmental situation. Studies have
shown that environmental conditions for drinking water supply are "critical” because of suspended
matter; it is recommended to use sedimentation in the process of water treatment to reduce the
amount of suspended matter in the first step. For fishery use the environmental situation is "tense"
because of chromium, suspended solids, manganese, HCC.

Key words: hydrochemical parameters, Danube, ecological situation.
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Anomauia. B pobomi posensoacmvcsi numamHs HOPMAMUBHO-NPABOBO20 3A0e3NneqeHHs.
OXOpoHU npayi [ npoyecy 2apMOHI3ayii 3aKOHO0A8CMBA GIONOBIOHO 00 €BPONEUCLKUX HOPM.
30iticneno ananimuunutl 021310 npoekmy Hogoi pedaxyii 3akony «IIpo oxopowny npayiy nio poo6ouor
Hazeow «lIpo be3nexy mpayi ma 300pos’s npayieHuxie» Ha 6ionogionicme eumozam JCTY ISO
45001:2019 (ISO 45001:2018, IDT) «Cucmemu ynpagninus OXOpoHOW 300p08's ma 0Oe3neKorw
npayi. Bumoeu ma macmamosu w000 3acmoCy8aHHA.», addce nepexio cucmemu YNpaeiiHHs
oxoponoro npayi 6 Yxpaini na cmanoapm JJCTY ISO 45001:2019 (ISO 45001:2018, IDT) nosunen
siooymucs y 2021 poyi. B JICTY ISO 45001:2019 (ISO 45001:2018, IDT) peanizoéanuii pusux-
opieHmosanull nioxio, KUl eapanmye opeaHizayii pe3yaibmamueHicmy i NOCMitine NONINUIEeHHS i
cucmemu MeHeOHCMEeHMy OXOPOHU 300P08 5 | be3neKu npayi.

Knruoei cnosa: oxopona npayi, 3aKoH00a8CmMeo, MEHEOHCMEHM 0XOPOHU 300p08 s, be3neKa

npayi.

Beryn. OcobnuBy ponb y peanizaiii Aep:KaBHOI MOJITHKH MO0 MOKPAIICHHS
YyMOB Tipairi, 3amobiraHHs BUPOOHWYOMY TpaBMaTU3My Ta TpodeciitHum
3aXBOPIOBAHHSM Bigirpae oxopona mpairi. CucreMa OXOpOHH Tpalll CpsMOBaHA Ha
3a0€e3MeUeHHs] HAJIEKHOTO PiBHS O€3MeKM Tpali Ta BUPOOHHYOro cepeioBuIa. Il
MEePIIOYEPrOBUM 3aBJIaHHSIM € 3MIHA CTABJICHHS SK POOOTOMABII, TaK 1 Camoro
MpaliBHUKA 70 TpoOJieM, M0 MOB’s3aHl 3 OE3MEKO0 Tpalll Ta MiABUIIEHHS PIBHS
OCBITM TMOCAJOBUX OCIO 1 CcCHemiadicTiB 3 OXOpPOHM mpaii. BaxmuBy poib y
3a0€3MeueHH] BUKOHAHHS TaKUX 3aBJlaHb BIJIrpa€ MpaBoBe 3a0e3nedyeHHs. AKe BiJl
SIKOCT1 Ta TIOBHOTH PO3POOKH BiAMOBITHMX 3aKOHOJABYUX Ta HOPMATHBHO-ITPABOBUX
aKTiB 3aJI€KUTh PIBEHb O€3MEKH Ha BUPOOHUIITBI.

[linnucanns 1 patudikamis Yroad Mpo acomiamilo MDK YKpaiHOWO Ta
€porneiicekkum Coro3oMm 1 1 aeprkaBamu-uieHamu y 2017 pori nmepeadavae mpoiiec
rapMoHi3aIlii 3aKOHOJABCTBA BIAMOBIIHO O €BPONEUCHKUX HOPM. Tomy
JOCIIKEHHSI CY4acHOTO CTaHy 3aKOHOTBOPYOTO IMPOIECY 3 OXOPOHHM Tpaii Ta
MOTANIBIITUX TEHJICHIIIA 3MiH € aKTyaJIbHUM Ha ChOTOJTHINIHIN JI€Hb.

Marepianu i Mmeromu. JlocaimKeHHs 3MIMCHEHO NUISIXOM aHATITUYHOTO OTJISITY
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3aKOHOJIABUMX 1 HOPMATUBHUX JOKYMEHTIB 3 TIMTaHb OXOPOHM Mpalll, MO0
MPOIOHYIOTHCSA JI0 3aMPOBAKEHHS Ha TEPUTOPIT YKpaiHU.

Buknan ocHOBHOro marepiany. ®enepariisi mpodCcrijiok YKpaiHu po3MicTHIIA
Ha CBOEMY caiiTi mpoekT HoBoi pemakilii 3axoHy «IIpo oxopony mpari». Poboua
Ha3Ba 3akoHONpoekTy «[Ipo Gesmeky mpari Ta 310poB’s mpauiBHUKIBY [1]. IIpoekr
po3po0eHO POOOUYOI0 TPYMOW Y CKIaAl MTPEACTaBHUKIB  MIiHCOITOMITHKH,
Hepxmnparni ta MenemkepiB npoekty €C-MOII «3mitHeHHs agmiHicTpauli mpari 3
METOI0 TIOKpallleHHS YMOB IIpalll 1 TMOJOJIaHHS He3aJCeKJIapOBaHOi Mparli». 3aKoH
BU3HAYaTHME IPABOBI, OpraHizailiiiHi, €KOHOMIYHI Ta COIllaJbHI 3acagu Oe3MeKu
npaii Ta 3J0pOB’s MpaliBHUKIB B YKpaiHl W peryiatoBaTUME COLIaJIbHO-TPYIOBI
BIJIHOCUHU y 1{ cepi 3 METOIO BCTAHOBJIEHHS O€3MEeYHMX Ta 3J0POBUX YMOB MIpalli,
30epeKEHHS KUTTS 1 3J0POB’S MPALIBHUKIB Y MPOLECI TPYIOBOI JISIBHOCTI. 3aKOH
MICTUTh 8 pO3/IUIIB, @ CaMe: 3arajibHi MOJOKEHHS, IIpaBa Ta 000B’I3KU pOOOTO/IABIIIB,
mpaBa Ta OOOB’SI3KM IIPaIliBHUKIB, BUMOTH II0JI0 OC3MEKH IIpalli Ta 3J0pPOB’S
MpaIliBHUKIB (PKIHOK, HETIOBHOJIITHIX 0C10 Ta 0Ci0 3 IHBAIIIHICTIO, B OKpEeMUX chepax
TOINO), JepKaBHA TMOJMITHKAa y cdepl Oe3meku mpaii Ta 3J0pPOB’sl TPAIIBHHUKIB,
BUIMOBIABHICTh 3a TOPYIIIEHHS 3aKOHOJABCTBA 3 O€3IeKH Ipaii Ta 3J0pOB’s
MpaIliBHUKIB, MI>)KHAPO/IHE CIIBPOOITHHUIITBO TA MPUKIHIICB] TTOJIOKECHHS.

3riIHO HOBOI penakiiii ais 3akoHy [1] mommproeThes Ha yCix poOOTOAABIIIB Ta
MpaliBHUKIB (32 BUKJIIOYECHHSIM JIOMAIIIHIX MPalliBHUKIB), a caMe:

1) mpaiiBHUKIB, SIKI MPALIOIOTh Y MEKaX TPYIOBUX BITHOCHUH;

2) oci0, siki ¢hakTUYHO MepeOyBarOTh y TPYAOBUX BIIHOCHHAX 3 POOOTOJABIIEM,
0e3 ix opopMIIEHHS Y BCTAHOBIIEHOMY 3aKOHOJaBCTBOM HOPSAJIKY;

3) ¢di3uuHuX 0ci0, SIK1 BUKOHYIOTh pOOOTH a00 HaAalOTh MOCIYTd Ha MifCTaBi
LMBUIHO-TIPABOBUX JIOTOBOPIB;

4) uneniB (hepMepPCHKUX TOCMOAAPCTB;

5) 3mo0yBauiB OCBITH, $IKI B YCTAHOBJEHOMY 3aKOHOJIaBCTBOM MOPSIKY
MPOXOJSITh Y POOOTOIABIISI BAPOOHWUYE HABUAHHS a00 MIPAKTHUKY;

6) 3aCy/’KEHUX, SIKI B YCTAHOBJICHOMY 3aKOHOJ/IaBCTBOM TMOPSIIKY O€pyTh y4acTh
y TPYAOBIi# NisUTBHOCTI;

7) oci0, 3amyd4eHUX y BCTAHOBJIEHOMY 3aKOHOJABCTBOM IOPSAKY JO JIKBIZAIi
HAJ[3BUYANHUX CUTYAIlill IPUPOJHOTO Ta TEXHOTEHHOTO XapaKTepy;

8) oci0, sKi 3a pIlIEHHAM CYAy 3aJy4€Hl /10 BUKOHAHHS T'POMAJICBKUX Ta
CYCIUIbHO-KOPUCHUX POOIT;

9) o0'eqHanHs rpOMaJISiH, PENITiHHI OpraHi3alli, NpeJCTaBHUIITBA HEPE3UICHTa-
IOPUIMYHOI 0cOOM 6€3 CTaTyCy IOPUIUIHOT OCOOHU.

KonexktruBoM po3poOHMKIB y TPOEKTI HOBOI pepakuii 3akoHy [1] mepeadaueno
BHECeHHs 3MiH 10 Koaekcy 3akoHiB npo npauto. Hanpuknan, npyry 4acTuHy CTarTi
265 Kojekcy 3anporoHOBaHO JOMOBHUTH 4 HOBUMH IuTpadgamMu (Ha JoAady 10 CEMU
ICHYIOUHX), IO CTOCYIOThCS O13HECY 3 METOIO OUIBII BiAMOBIJAIBLHOIO iX CTAaBICHHS
JI0 MUTaHb OE3MEeKH Tpalll Ta 3JJ0pOB’s PAIIBHUKIB, a caMe:

1) 3a HemojaHHs, HECBOEYACHOIO TOJaHHA ab0 TMOJaHHS 3aBIJIOMO
HEJIOCTOBIPHUX B1JIOMOCTEH, 1110 BU3HA4YEH1 3aKOHOJIABCTBOM Mpo Oe3meKky mparil Ta
3I0pOB’S TIPAIliBHUKIB, — y po3Mipi | BIICOTKa BiJ] CEPEIHHLOMICIYHOTO (POHIY
OIUIaTh Tpail opuaudyHOoi 4 (Pi3uyHOi 0coOu, 3 SKOI CTATyeTbCs ITpad, 3a
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nomnepeHid pik, ajie He MEHIIe TPUKPATHOTO PO3MIPY MIHIMAIBHOI 3apOoOITHOT
IJIaTH, BCTAHOBJIEHOT HA MOMEHT BUSIBJICHHS IOPYILICHHS;

2) 3a BUKOHAHHS pOOIT B yMOBaxX MiJABUIIEHOT HEOE3MEeKH Ta/ab0 eKCILTyaTairii
(3acTocyBaHHI) MallMH, MEXaHI3MIB, YCTaTKyBaHHsS IIiJIBULICHOI HeOe3meku 0e3
JI03BOJTY, OJIEp>KaHHs SIKOTO MepeadadeHo UM 3aKOHOM, 3/11HCHEHHS TOCIOAapChKOi
TisTbHOCT1 0e3 imeHTudikaiii 00’€KTIB MiABUINECHOI HEOE3MEeKH, MPOBEICHHS, SKOI
nepeadaueHo 3aKOHOaBCTBOM, a TAKOXK €KCIUTyaTallli TeXHOJIOTITYHUX TPAHCTIOPTHUX
3aco0iB 0e3 mependayeHoi 3aKOHOAABCTBOM peecTpallii — y po3mipi 3 BiACOTKIB Bij
CEpEeIHbOMICSIYHOTO (POHY OIUIATH Mpalll IOPUAMYHOI 4d (Pi3U4HOT 0coOHU, 3 SAKOI
CTATYeThCA IITpad, 3a MONEepeAHidl pik, aje He MEHILE II’SITUKPATHOTO PO3MIpy
MIHIMaJIbHOI 3apO0OITHOT IJIATH, BCTAHOBJIEHOI HA MOMEHT BUSBJICHHS OPYILIEHHS;

3) 3a HEBUKOHAHHS MPUIIKMCIB 1HCIEKTOPIB Mpall — y po3Mipl 5 BIJICOTKIB Bij
CEPEeIHbOMICSIYHOTO (POHY OIUIATH Mpalll IOPUAMYHOI YU (Pi3MUHOI 0coOHU, 3 AKOi
CTATYEThCA Tpad, 3a MONEpeAHid piK, ajle HEe MEHIIE JECATUKPATHOTO PO3MIPY
MiHIMaJIBHOI 3apO0OITHOT IJIATH, BCTAHOBJICHOI HA MOMEHT BUSIBJICHHSI TIOPYIIICHHS,

4) 3a 3aBIaHHA IIKOJU SJKUTTIO ab0 30pOB’I0 TPAIIBHUKIB B HACIIIOK
JOMYIIIEHUX HEAOJIKIB Ha CIOpyZdi, B oOsamHaHHI abo Meromax poOOTH MO0
YCYHEHHS SIKMX 1HCIIEKTOpaMU Tpaill BHOCHJIUCH MPUITUCH — Y PO3MIpi 25 BiJICOTKIB
B1Jl CEpeIHBOMICAYHOTO (POHY OIIATH Mpalll IOPUANIHOI YU Pi3UUHOT 0c0o0HU, 3 IKOI
CTATYeThCA mTpad, 3a MOMEpeAHI piK, ajie HE MEHIIE ITATH JEeCATUKPATHOTO
pO3Mipy MIHIMaJIbHOI 3apoOITHOI IUIaTH, BCTAHOBJEHOI HAa MOMEHT BHUSBJICHHS
MOPYIICHHS.

Takox mnpornoHyeTrbcst BBecTH HH3KY 3MiH 10 Koaexcy VYkpaiHu mpo
aZAMIHICTpaTUBHE MpaBonopyuieHHs, KpumiHaabHOro konekcy Ykpainu, Kopekcy
[{uBi1bHOTO 3aXUCTY, 3aKOoHY YKpainu «lIpo cTpaxyBaHHs» TOIIO.

3anpornoHoBaHUN  poOouor0 Tpymor  MiHconmomituku, Jlepxkmpari  Ta
meHemkepiB npoekty €C-MOII 3akonomnpoekt «IIpo Gesneky mpami Ta 370poB’s
npaiiBHUKIB» Bianosigae sumoram JICTY ISO 45001:2019 (ISO 45001:2018, IDT)
«CucreMu yINpaBJliHHA OXOPOHOIO 370pOB's Ta Oe3mekoro mpaii. Bumorum Ta
HACTAaHOBU IOAO0 3acTtocyBaHHs» [2]. Ilepenbauaerncs, 110 Tepexisy CHUCTEMH
yIOPaBJIIHHSI OXOPOHOIO Mparll B YKpaiuni 3 airogoro cranaapty OHSAS 18001:2010
[3] va JICTY ISO 45001:2019 (ISO 45001:2018, IDT) Bigbynetbest qo 02.03.2021
poky. JACTVY ISO 45001:2019 (ISO 45001:2018, IDT) mictuth MiHIMaIbHUN HAOIp
BUMOT [JI0 HAJEXKHOI MPAKTUKU OE3MEYHOr0 BHUKOHAHHSA PpOOIT IMION0 3aXUCTY
MIPaIliBHUKIB.

B JACTY ISO 45001:2019 (ISO 45001:2018, IDT) peamnizoBaHuii pU3MK-
OpIEHTOBAHMUU MIAXiJ, SIKMH TapaHTye OpraHizaiii pe3ylbTaTUBHICTH 1 MOCTIiiHE
MOJIMIIEHHS. i CHCTEMH MEHEIKMEHTY OXOPOHHU 3I0pOoB’s 1 Oe3meku mpaiii
(CMO3IBIl) B yMoBax MOCTifHO MiHIMBOTO KOHTEKCTY. MOro BIIPOBAKCHHS
3abes3neuye opraHizaiii OCHOBY [Jis TIJBHUINEHHS pPiBHSI mnpodeciiiHoi Oe3reKH,
3HUKEHHS PU3UKIB HA pOOOYMX MICIIX, CTBOPEHHS 1 MIATPUMAHHS OC3MEUHUX YMOB
mpar.

BucHoBkH. 3a pe3ynbTaTaMu MPOBE/IEHHS JOCTIPKEHHST I0JI0 aHAJTITUYHOTO
OTJISIIy 3aKOHOAABUMUX 1 HOPMATHBHHX I[OI(yMeHTlB 3 MUTaHb OXOPOHM Tpall, SKi
MIPOIOHYIOTHCS JI0 3aPOBAKEHHS HA TEPUTOPIT YKpaiHU MOKHA 3pOOUTH BUCHOBOK,
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10 3alpONOHOBAaHUII MNpPOEKT HOBOI pepakuii 3akoHy «IIpo oxopony mpari»
BIJIMOBIAa€ Cy4YaCHHUM BMMOTAM 3 OXOPOHHU Tpalll Ta COPUITUME MOKPAIICHHIO CTaHY
OXOpPOHM TMpari, 3MEHUICHHIO PU3HUKIB MPOQECiiHOi TISIBHOCTI, MiJABUILIEHHIO
BIJINOBIIaTLHOCTI O13HECY 3a Oe3MeKy mparli Ta 370pOB’ sl IPAIliBHUKIB.

3anponoHoBaHui npoekT 3akoHy «IIpo oxopoHy mpaii» BIAMNOBIIa€ BUMOTaM
MDKHAPOJHUX 1 €BPONEHCHKUX HOPM IIOJI0 OXOPOHH 370POB’s MPalliBHUKIB.

BBegennss momatkoBux mTpadHMX CaAHKIK y JAPYyry 4YacTHHY cTaTTi 265
Konmekcy 3akoHIB Tpo Tpaiio CHPUATHME MIJABUIIEHHIO  BIAMOBIAAIBHOCTI
pOOOTOAABIIIB 32 BUKOHAHHSI BUMOT 3aKOHO/IaBCTBA 3 OXOPOHU TIpaili
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Abstract. The article deals with the issues of regulatory support of labour protection and the
process of harmonization of legislation in accordance with European norms. An analytical review
of the draft new version of the Law "On Occupational Safety" under the working title "On
Occupational Safety and Health" for compliance with the requirements of DSTU ISO 45001: 2019
(ISO 45001: 2018, IDT) "Occupational Health and Safety Management Systems. Application
requirements and guidelines”, as the transition of the Ukrainian Occupational Safety Management
System to DSTU ISO 45001:2019 (ISO 45001:2018, IDT) should take place in 2021. DSTU ISO
45001:2019 (ISO 45001:2018, IDT) implements a risk-based approach that guarantees an
organization the performance and continuous improvement of its occupational health and safety
management system.

Key words: labour protection, legislation, health management, safety.

ISSN 2567-5273 111 www.moderntechno.de


http://spo.fpsu.org.ua/na-obgovorenni-v-spo/5245-proekt-zakonu-ukrajini-pro-bezpeku-pratsi-ta-zdorov-ya-pratsivnikiv
http://spo.fpsu.org.ua/na-obgovorenni-v-spo/5245-proekt-zakonu-ukrajini-pro-bezpeku-pratsi-ta-zdorov-ya-pratsivnikiv
http://online.budstandart.com/ru/catalog/doc-page.html?id_doc=88004
http://online.budstandart.com/ru/catalog/doc-page.html?id_doc=88004
http://www.iso.kiev.ua/

Modern engineering and innovative technologies Issue 11 / Part 4

http://www.moderntechno.de/index.php/meit/article/view/meit1 1-04-080
DOI: 10.30890/2567-5273.2020-11-04-080

YK 615.46:681.5
EVALUATION OF THE ECONOMIC EFFECT OF LONGEVITY AND

IMMORTALITY OF HUMAN
OIEHKA OdKOHOMMNYECKOI'O 39®®EKTA OT JOJI'OJIETUA U
BECCMEPTHUA YEJIOBEKA

Khotin S. / Xorin C.

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

ORCID: 0000-0003-2424-9276

Vasilchenko A. / BacuiabueHko A.
assistant/acUCTEHT

ORCID: 0000-0002-8480-0384

Odessa National Maritime University,

Odessa, Mechnikova 34, 65029

Ooecckuil HAYUOHATLHBIL MOPCKOLL YHUBEPCUMEm,
Ooecca, yn.Meunukosa 34, 65029

Annomayusn. B npeonazaemou pabome  GbINOIHACMCS — OPUCHMUPOBOYHASL  OYEHKA
npeononazaemoeo 3KOHOMUYECK020 dhpexma om 08YKPAMHO20 YEenrudeHus: NPoOOIHCUMENTbHOCU
JHCUSHU U NepUuoOa AaKMUBHOU 0eeCnoCOOHOCMU CPeOHeCMamucmuyecko2o deiosexka. Ilpu smom
Pacuémmuvim nymém onpeoensiiomcsi CmoumMocnms npoOyKYuu U yciye, npou3BoOUMbIX Yel08eKOM 8
nepuoo e2o mpyoogou OesimeibHOCmU, d MAK}ce 3ampamsl HA e20 COOEPIHCAHUE 6 NEHCUOHHDIL
nepuoo JCU3HU U 8 Nepuod pocma U UHMELIeKMYAlIbHO-PU3UYECKO20 pA36Umus, KaK npu
HbIHeWH el cpeoHell NPOOOINCUMETbHOCIU HCUZHU 00U, MAK U Npu e€ 08VKPAMHOM YEeTUdeHUU.

Pesynomamer pabomvr mocym 0Ovimv uUcnonv308anvl 0N 000CHOBAHUS NePCHEeKMUSHOCU
HAYYHBIX UCCTIe008AHUL, HANPAGIEHHBIX HA PAOUKATLHOE YEeIUYeHUe NPOOOJIHCUMENbHOCIU JCUSHU
yenogeka u oopemenus um beccmepmust

Kniouesvie cnosa: uenosex, 0eecnocobHocmv,  IKOHOMUHECKUL  IPheKm,  dHCU3Hb,
beccmepmue, nepuoo, CMouMoCmsb, 3ampamal, 00Wecmao, ooyueHue.

Beryniienue.

JlanHast paboTa Mpoa0OKAeT TEMATHKYy MOEW MpeauecTBYoUIeH myOauKaiuu
[1], mnoCBAMIEHHONW  COLMAIBLHO-DKOHOMHUYECKHUM  IIOCICACTBUSAM  JIOCTHKCHUS
noyiroyieTust U 0eccMmepTust yrofed. B Helr Oyner jgaHa olleHKa HSKOHOMHUYECKOTO
addekta OT ONTONETHUS U OeccMepTHsl YEJIOBEKa B pEabHBIX YCIOBHUSX €ro
KU3ZHEACATEITLHOCTH.

OO01Ien3BeCTHO, YTO YBEIMYCHHE MPOJOIKUTEIHHOCTH KU3HHU 4YelloBeKa JaéT
TBOSIKM IKOHOMHYECKUN dS(PPEeKT, Kak TMOJOXKHUTEIbHBIN 3a CYET yBEIMYCHUS
MPOJIOJDKATEILHOCTH  MEPUOa  TPYAOCHOCOOHOCTH, TaK W  OTPUIIATEIbHBIMH,
BCJICJICTBUE YBEIMYEHUS B MPOLEHTHOM OTHOLIEHUH KOJIMYECTBA IEHCUOHEPOB.

CoBpeMeHHass OuoOJOrMYecKass HayKa CTaBUT CBOEH 3a7adeil HE TOJIBKO
MpoJJIeHuEe OO0IIell MPOAOHKUTEIIBHOCTH JKU3HM 4YEJIOBeKa, a TPEeXJIe BCEro
yBEJIMUYEHHE  €ro  Mepuoja  TPYAOCHOCOOHOCTH  3a  CU€T  COXpaHECHUSs
MCcUX0(U3NOJIOTUYECKOTO  3/I0POBb  JIIOACH Ha MaKCUMaJIbHO JOJTHUH CPOK.
KoneuHoil mnepcrneKTUBHON I1I€JIbI0 TaKUX HCCIEIOBAHUM SIBJISIETCS OOpeTeHUe
YeJI0BEKOM OHMOJIOTUYECKOTO JTM00 TaK Ha3bIBAEMOTO «IU(PpOBOro» OeccMepTHs.

3ajmaya JgaHHOM paboThl JaTh KOJMYECTBEHHYIO OLIEHKY O0XHAaeMOro
SKOHOMHYECKOTO dA(dekTta OoT yBEIMYCHUS MPOAOKUTEILHOCTA  IEepUuoja
TPYAOCTIOCOOHOCTH YEJIOBEKA U JIOCTHXKEHUSI UM OECCMEepTHS.
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OCHOBHOM TeKCT.

’KuzHb yenoBeka ¢ COIUaIbHO-APKOHOMUYECKON TOUKHU 3PEHHS] MOKHO YCIOBHO
pa3ieNuTh Ha TPU MEPUO/IA.

1. [Tepuon pocTa U UHTEIUIEKTYJIbHO-(DU3HYECKOTO PAa3BUTHS.

2. [leproj akTUBHOM 1€€CIOCOOHOCTH.

3. IleHCHMOHHBII IEPUOI.

B nepBblii M 3aKIIOYUATENBHBIA TEPHUOJ CBOEH KWU3HU YEIIOBEK KakK MPABUIIO
HUYEr0 HE MPOU3BOJNT, HAXOASCh HAa WXKIUBEHUH JIMOO y CBOMX POJMUTENEH, THOO Y
rocyjiapcrsa. A BOT B NEPUOJ AKTUBHOW JEECIIOCOOHOCTH YEJIOBEK 3aHUMAeTCs
TPYAOBOM JI€ATEILHOCTBIO, TPOU3BOJS MATEPUAIbHBIM WM WHTEJJIEKTYadbHbIN
MPOAYKT JIMOO OKa3bIBas yCIayru JJjis oOmiecTBa. YacTh CTOUMOCTH MPOU3BEAEHHOTO
MpOAYKTa WM OKa3aHHBIX YCIYr YXOAUT Ha oOOecrneyeHue MaTepualibHO-
(hMHAHCOBBIX MOTPEOHOCTEH cCaMOro uejioBeKa, a Jpyras e€ 4acTh UAET Ha OJaro
oO1mecTBa (rocy1apcTBa) B BUI€ 100aBOUYHON CTOUMOCTH, HAJIOTOB M Mpoyvero. Taxxke
caM IPOJYKT, KaK TAKOBOM, MOXKET ObITh ICTOUHUKOM OOIIECTBEHHOTO JI0X0/1a.

Takum 006pa3om, TOJBKO BO BTOPOM MEPUOJ CBOCH >KH3HU YEJIOBEK SIBIACTCS
MCTOYHUKOM TIOTIOJHEHHUSI MaTepHaIbHO-(DMHAHCOBBIX pECypcoB 0O0IIecTBa, a B
MIePHO]T HECOBEPIIICHHOJIETHS M HAXOSICh HA TICHCUH, OH SBJISIETCS IOTPEOUTEIIEM.

[ToaToMy Bce cTpaHbl CTpEMSTCS K TOMY, YTOOBI TIEPHOJ AaKTUBHOMN
JI€ECIIOCOOHOCTH Y JIF0IeH OB MAaKCUMATbHO MPOAYKTHUBHBIM U ITTUTEIHHBIM.

DKoHOMUYECKUH dPHEKT OT AeATETHHOCTH YeJIOBEeKa /1Jis o01iecTBa (IpuobLIb)
MOET OBbITh OLIEHEeHA (popmyJtoii [2]

E=Cup—Z,—Zn (1)

rae: Cyp — CyMMapHasi CTOMMOCTb IPOAYKTOB M YCIIYT, NPOU3BEAEHHBIX
YeJI0BEKOM, I'PH.;
Z — 3aTpatbl Ha 0Opa3oBaHue U o0ecreyeHne KU3HEHHbBIX MOTpeOHOCTEN
YeJI0BEeKa B HETPYJOCIOCOOHBIE MEPUOIBI €T0 )KU3HU, TPH;
Z, — cymMMapHasi 3apa0oTHasl IuUlaTa 4yesloBeKa 3a BECh MEPHUOJ TPYIOBOU
NS TeIbHOCTH T'PH.
CyMmMapHasi CTOMMOCTb MNPOAYKTOB M YCIYT, HPOU3BEAEHHBIX  YEJIOBEKOM,
ONpENENSIETCS] COOTHOIICHUEM

C=C -t )

rae: Cr - CTOMMOCTB POAYKTOB M yCIIYT, IPOU3BENEHHBIX YEJIOBEKOM 3a
roJi, TpH.;
t - IPOJOJDKUTENBHOCTD TPYIOBOM ACSITEIBHOCTH YEJIOBEKa, JIET.
CToMMOCTh MPOAYKTOB M YCIYT, NPOU3BEAEHHBIX YEJIOBEKOM 3a TOJ IS
KOHKPETHON CTpaHbl, B IpyOOM MPHUOIMKEHUH MOXKHO orpenenuTh kak e€ BBII
JENEHHBIA HA KOJIMYECTBO paboTaromiell 4acTH HaCEJICHHUS.
C.=B/n, 3)
rae: B - BBIIL, rpu.;
N - KOJIMYECTBO 3aHATOrO B cepe SIKOHOMHUKHU HACETICHUS, YETIOBEK.
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[To mannbiM T'ocynapcTBEHHOU CiyKObl CTATUCTUKH YKpauHbl KOJIUYECTBO
3aHATOTO B c(epe SKOHOMHUKHM HaceneHus B crtpaHe B IV kmaprame 2019 roma
coctaBmwiio 16,5 MiH venoBek, a HomuHaIbHbI BBIT Ykpaunsr B 2019 r. coctaBun
3974,6 mupn rpH [3].

Takum o00pazoM, TrOO0Basi MPOU3BOJUTEIBHOCTh CPEIHECTATUCTUYECKOTO
paboTaroliero yeaoBeKa B Haiel ctpane coctaisieT okosio 240000 rpH.

CpenHecTaTUCTUUECKU TPYAOBOM CTaXX AakTUBHO palOOTalomMX TpakIaH
YKpauHsbl, B TOM YHCJIE U B IEHCUOHHBIN MTEPUO, COCTABISAET OKOI0 40-42 ner.

Mecsunas 3apruiata B Ykpaune B ¢depasie 2020 r. cocraBusia 10847 rpH., a
cpenHeronoBas 3apruiara 3a 2019r. 6su1a 0kos10126000 rpH. CrieyeT OTMETUTD, YTO
B Hallell cTpaHe paboTalliue Tpa)kAaHe BHILJIAYMBAIOT CYMMapHO HAJOrOB B
pazmepe 19,5% ot cymMBlI 3apIuiaThel, TaKUM 00pa3oM, BO3Bpalliasi Ha3aJl roCy/1apCTBY
B cpeaHeM okoio 24570 rpH. B rox [3].

Pacuérel mOKa3bIBAIOT YTO CPEAHECTATHUCTUYECKHUM JeeCrOCOOHBIN YEeIOBEK B
TEUYCHUU BCEH CBOCM TPYMOBOM JESITEIBHOCTH NPUHECET OOIIECTBY NPHOBUIH
npumMepHo B 6864000 rpH.

OnpenenuM 3aTtpaThl Ha MEHCHOHHOE OOECHEYEHHE CPEIHECTaTHCTUYECKOTO
KUTEIsA YKpauHbl 1o Gpopmyrie

Ch=P -ty 4)

rae: P - cpennuit pa3Mep neHcun B YKpawHe 3a roj, IPH;
ty - CpeaHsAs IMPOJOJKUTEIBHOCTh ITEHCHOHHOIO NEPUOJA B KU3HU
JKUTEIA Y KpauHsl, JIET.

CornacHO CTaTUCTUYECKUM JaHHBIM CPEIHSIST MPOJOLKUTENBHOCTh KU3HU
JoeH B Halllel cTtpaHe cocrasiset 71,8 ser [3], a Bo3pacT BhIXO/J1a HA MEHCUIO JJIs
MYKYUH YCTaHOBJIEH ¢ 60 JieT u 411 KeHIUH - ¢ 59 net (Ho numb g0 01.04.2020 r.,
MOCJIe 3TOW JaThl NMEHCHMOHHBIA BO3PACT JJISl KEHIIWH BBIpAcTeT 10 59 ner u 6
MecsitieB). Takum 00pa3om, cpeaHssi NPOAOJDKUTEIBHOCTh TIEHCUOHHOTO MEepHUojia B
XKU3HU xuTens Ykpannsl coctaBuT ¢ 01.04.2020 r. 12,05 ner.

CpenHuil pa3smep MECSYHBIX TIEHCUOHHBIX BBIIUIAT B YKpPauHE Ha OJHOTO
yenoBeka B siHBape 2020 r. coctaBmin 3082,98 rpH. [3]. 3a rog NEHCHOHEP MOJIYy4YaeT
0k0J10 36996 TpH. neHcuu.

CoryacHO pacu€raMm 3a MEHCHOHHBIA IMEPUOJ TOCYJAapCTBO BBIIUIAUYMBAECT Ha
CETOJIHSIIIHUYI JE€Hb CPEAHECTATUCTUUYECKOMY UelIoBeKY 0k0J10 445800 rpH.

Tenepr ompenmenum 3aTtpaThl Ha 00pa3oBaHUE U OOECIEUCHUE KUSHEHHBIX
MOTPEOHOCTEHN YeIOBeKa B MEPUO POCTA U MHTEIICKTYaIbHO-(PU3UUECKOTO PA3BUTUS
(HecoBepuieHHONETHS ). JlaHHBII IEPUO/I IPUHSTO IETUTh HA HECKOJIBKO ATAIlOB

1. MianeHueckui

2. JIOWIKOIBHBIA BO3pACT

3. llIkonpHBIIA BO3pacT

4. Dran 00y4yeHHs B BBICIIUX U CPEIHUX CIHEIUATBHBIX YUEOHBIX 3aBEICHUSX.

3aTpaThl Ha YeJOBEKa B IEPHOJ €ro HECOBEPIICHHOJETUS OMPEACISIIOTCS C
MOMOIIBIO CIETYIOMIETO PACYETHOTO COOTHOIIEHUS [4]
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Z=7y+ an + Zy+ Zoc3, (5)

rae: Z, - 3aTpaThbl Ha peOEHKa B MIIaZIEHYECKOM BO3pacTe, I'PH;
7 - 3aTpaThl HA peOEHKA B JOIIKOJIBLHOM BO3pacTe, IPH;
Z,, - 3arpaThl Ha peOEHKaA B IIKOJIBHOM BO3pAacTe, I'PH;
Zocs - 3aTpaThl HAa YEJIOBEKA 32 BpeMsi €ro oOy4eHHs! B BBICIIUX M CPETHUX
CHelUaIbHBIX Y4€OHBIX 3aBEACHUSX, TPH.

[lo maHHBIM pa3IUYHBIX KMCTOYHHKOB 3aTpaThl Ha BBINICYKA3aHHBIX ATarax
HMMEIOT CIIEYIOIINE BEJIMYUHBI.

MnaneHueckuil BO3pacT JJIUTCA OKOJIO r0/ia, Ha MPOTSKEHUU KOTOPOTO 3aTPAThI
Ha peO&HKa BKIIIOUAs pOAbl M TIOCIEAyoIIee Meo0CTy)KUBanHUE, TUTAaHUE, OJCKIY,
pa3lIMuHbIC JIE€TCKWE NPUHAJICKHOCTH M TMPOYEE,  COCTABISIIOT IS PSAOBBIX
rpaxaad ot 75000 mo 100000 rpH. 3mech ciemyeT OTMETUTh , YTO TOCYIapCTBO
BBITIJIAYMBACT B TEUEHUU TPEX JIET MOCOOHME MO POXKIACHHIO peOEHKa, KOTOpOe
coctaBysieT 41280 rpH. MHBIX CyIIECTBEHHBIX BBIIUIAT, €CIU PEOEHOK HE SBIISACTCS
«JIBTOTHUKOMY», HE MPETYCMOTPEHO.

JIOMIKONBHBIN BO3pAaCT HAYMHAETCS MOCJIE MIAJEHYECKOr0 U JJIUTCS 10 IIECTH
net. ['omoBbIe 3aTpaThl HA peOEHKA HAa ATOM 3Tare cocTaBiAOT okojio 50000-55000
TpH.

[IIxoneHbIA BO3pacT mnpoaomxaercs 11 ner. Ha muagmmx JOMIKOJIBHUKOB
(Bo3pacT 6-9 ner) mpuxoauTbes TpaTuTh Takxke okono 50000-55000 rpH. B roa.
Cpenuuii mkonbHbId Bo3pacT (10-14 net) oboiagércs poautensam nopoxke, 60000-
65000 rpH. B roxa. Ha crapriekiiacCHUKOB MPEANOJIOKUTEILHO OYIET YXOIUTh
npumepHo 65000-70000 rpH. B roS.

3aTpaThl Ha 4YeJIOBEKa 3a BpeMsi €ro OOy4YeHHs B BBICHIMX U CPEIHHUX
CHEIUATIBHBIX YYCOHBIX 3aBEACHUSIX, KOTOPOE JJIUTCA OT 3 110 6 JIET, TAaK)KE COCTaBST
okono 65000-70000 rpH. B rox. Cneayer ydecTh, UTO Ha 3TOM 3Tall€ MHOTHE
yYamuyecss TMOJIy4aloT OT TOCYyIapCTBa CTUICHIWIO, pa3Mep KOTOPOM OOBIYHO
Haxoautcs B nuanazone oT 450 no 1250 rpH. B Mecsrl [4].

BrinosiHeHHBIE BBIUMCIICHUS TTOKA3bIBAIOT, YTO 3aTpaThl HA 4YeJOBEKa B MEPUO]T
€ro pocrta M MHTEIUICKTYaJIbHO-(PU3UYECKOTO PA3BUTHUA COCTaBAT MPUMEPHO OT
1150000 no 1440000 rpu. CnemyeTr OTMETHUTh, UTO 3TH 3aTPaThl MPUXOJATCS Ha €ro
POIUTENEN.

B pesynbrare npoBEeIEHHBIX PACUETOB MBI IIOJIYy4acM, YTO COBOKYIHBIA JOXO.
JUIsl OOIIECTBA, TMOJYYEHHBIH OT JIEATEIBbHOCTH CPEAHECTATHCTHUYECKOTO YeJIOBEKa,
MIPY HBIHEIIHUX (PMHAHCOBO-3KOHOMHUYECKHUX MOKAa3aTeNsAX Halleld CTpaHbl COCTABUT
npumMepHo oT 4980000 mo 5270000 rpH.

Jns  rpaxaaH  SKOHOMHUYECKH  BBICOKOPA3BUTHIX  3aMaJHOEBPONEHCKUX
rocyJlapcTB, TZI€ BBIIIE YPOBHH NPOM3BOJUTEIBHOCTH TpyJa, 3apIuiaT, LEH U
HAJIOTOB, ATOT MOKa3aTejab Oy/IeT 3HAYUTENIbHO OOJIbIIE U COCTABUT MPUMEPHO OT
2300000 mo 4000000 momn. CIIA. IIpum »TOoM 3arpaTbl Ha NEpPUOA poOCTa U
MHTEJUICKTYalIbHO-(U3HUUECKOT0 Pa3BUTHS YesloBeKa cocTaBsaT okosio 150000-280000
nomn. CIIA.

PaccMmoTpuM cuTyanuio, Koraa CpeHIo IpoJoJKUTENBHOCTD JKU3HU YeJI0BEKa
yAalI0Ch YBEIMUUTH 10 150 JeT mpu COXpaHEHUU €ro JEeCIOCOOHOr0 COCTOSHUS 10
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Bo3pacta B 115-120 ner.

[lepron pocta M pa3BUTHA, TaKKe KaKk M B Hacrosiiee Bpems, Oyner
nponoskatbes 10 20-23 ner. Torga mepuoa akTUBHOM J1€€CIIOCOOHOCTU CTaHET
paBHbIM npuMepHO 90-100 romam. Ho, mOCKOJIBKY 3a TakOW JJIMTEIBHBIA NEPHOL
OyayT cepbE3HO MEHSTHCS KaK YPOBEHb HAyUYHO-TEXHUYECKOIO pa3BUTHs OOIIECTBA,
TaK U KOHBIOHKTYpa Ha PBIHKE TPyJa, CIEAYET BBIYECTb W3 IMPOJOLKHTEIBHOCTH
JaHHOTO mepuona 2-4 roja Ha nepekBaTupUKaILNI0, OCBOCHUE HOBBIX TEXHOJIOTUHN U
MOBBIIIEHHE MPOPECCUOHANTBHOIO YPOBHS paOOTHHKA.

Teneps mocuntaeM >KOHOMUYECKUU 3PPEKT OT AEATEIBHOCTU 4YesIOBEKa IS
oOlecTBa TMpU  BBIIIEYKAa3aHHOM TNEPHOJE AaKTHUBHOM J1€eCIIOCOOHOCTH  AJif
SKOHOMUYECKUX YCJIOBUW CETOAHSIIHEro AHs. s ynpolueHus NpUHUMAEM, YTO
3aTpaThl Ha OOydeHHe 4esnoBeka MmoBwicsITCSs Ha 10-20% wu3 3a HeoOXOaUMOCTHU
NnepeKkBIM(PUKAIMA U JOMOJTHUTEIBHOIO OOy4YeHHUs JUISL OCBOEHHUS HOBBIX
TEXHOJIOTUM B IIPOLIECCE €r0 TPYAOBOM AesITeNbHOCTU. Takxke Bo3pacTyT B 2-2,5 pa3a
IIEHCUOHHBIE BBIILIATHI.

Pacuy€rbl mOKa3pIBalOT, YTO B TAaKOM CJIydae SKOHOMHYECKHH 3(dexT ot
JESITeIbHOCTH OJHOTO 4eJioBeKa JUIs OOIlecTBa B Hallel cTpaHe OyaeT paBeH OT
18000000 mo 21500000 rpH., a nnst crpan 3anagHoit Esponsl u CIIIA 7600000-
14800000 momn. CHIA. Takum o0pa3om, TpH YBEIHMYEHUH MPOJOJDKATEILHOCTH
YeJI0BEYECKOM KU3HU B 2-2,1 pa3a NaHHbBIN MOKa3aTeslb BO3pacTET B 3,5-4 pasa.

Ho camoe uHTepecHOe 3akitoyaercs B TOM, UYTO NMPU OOPETEHUH YEIOBEKOM
OMOJIOTUYECKOT0 JINOO «LIUPPOBOrO» OECCMEPTHS BhIIIEYKa3aHHbIN MMOJIOXKUTEIbHBIN
sKOHOMUYECKUH 3 (PEeKT OyIeT HEOrpaHMUEHHOE 3HAUCHHUE.

BoiBoabl.

N3 pe3ynbTaToB pacué€ToB, MPEJACTABICHHBIX B pabOTe, MOXKHO CHEIaTh BBIBOJ]
O TOM, 4YTO paJUKAIbHOE TMOBBIIIEHUE TMPOAOLKUTEIIBHOCTU JKU3HU JIIOJEH C
OJIHOBPEMEHHBIM NTPONOPLUMOHAIBHBIM YBEJIMUEHUEM NPOJOJDKUTEIBHOCTA TIEPUOIA
aKTUBHOM J€ecrioCOOHOCTH, SIBJISETCA C TOYKU 3PEHUS] IKOHOMUKHU HCKIHOUYHUTEIBHO
BBITOJHBIM MeponpusitueM. [lpu peanuszanuu 3TOM  3amauvl  Mbl  J0OMBaeMcs
NPUMEPHO  TPEXKPATHOTO TOBBIIIEHUS YpPOBHEW PEHTA0EIbHOCTH  MHUPOBOM
SKOHOMHUKH U MaTepHabHO-(DUHAHCOBOIO OJIArOTMONYYHUsl JIFOJIEH, YTO HEU30€kKHO
MOBBICUT KAYECTBO JKU3HU MPAKTUUECKU BCETO HACEJICHUS HaIlleH TIIaHETHI.

HecMoTpss Ha TO, 4YTO TEOPETHYECKHME U DKCIIEPUMEHTAIbHBIE HAyUHbIE
WCCJIEIOBAHMSI, HAIlPABJIEHHBIE HAa PAJMKAIbHOE MOBBIIICHUE MPOJOJIKATEILHOCTH
KU3HU JIIOJIeH U 0OpeTeHHe 4YelIOBEKOM OeccMepTHsi, MOTPeOYIOT MHOTOJIETHUX U
0OJBIIMX 3aTpaT MaTepHATbHO-(PUHAHCOBBIX PECYPCOB, MX PE3YIbTAaThl OKYIATCA
JOCTATOYHO OBICTPO C TMOCIEAYIOIIMM TOBBIIIEHHEM YPOBHS MaTepUaIbHOTO H
JAYXOBHOTO 0JIarOIMOIy4rs BCETO YEIOBEYECTBA.
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Abstract: In the proposed work, an approximate assessment of the estimated economic effect
of a twofold increase in life expectancy and the period of active legal capacity of the average
person is performed. At the same time, the cost of products and services produced by a person
during his / her labor activity, as well as the costs of its maintenance during the retirement period
of life and during the period of growth intellectual and physical development, both with the current
average life expectancy of people and with its double increase.

The results of the work can be used to justify the prospects of scientific research aimed at a
radical increase in human life expectancy and gaining immortality
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DETERMINATION OF THE LATERAL EARTH PRESSURE INTENSITY

ON SOIL RETAINING WALL
BU3HAYEHHS UHTEHCHUBHOCTI BIYHOI'O TUCKY
I'PYHTY HA IPUYAJIBHY CITIOPY Y PO3IIPHOI'O TUITY
Khoneliia N.N. / Xoneaia H.H.
c.L.s., as.prof. / K.m.H., 0oy.
Odessa National Maritime University, Odessa, Mechnikova 34, 65029
Ooecvrutl HayionanvHull mopcokutl yHisepcumem, Qdeca, 8yn. Meunikosa 34, 65029

Anomauia. B pobomi pozensioaromsvcs mMemoou 8U3HAYEHHs. IHMEHCUBHOCI OIYHO20 MUCKY
IPYHMY 3ACUNKU HA NPUYATLHY CHOPYOYy PO3NIpHO20 Muny. 3anponoHosami memoou 00360810Mb
BU3HAUUMU [HMEHCUBHICMb OIYHO20 MUCKY IPYHMY 6 PAMKAX MOOeli 3MIUAH020 HANPYHCEHO20
cmany (001K epaHUYHO20 | 00SPAHUYHO20 HANPYHCEHO20 CMAHY IPYHMY 3ACUNKU) 6 3ANeHCHOCMI
610 nepemiwjenv cnopyou. [[nsa OIAHKU 2PAHUYHO20 HANPYHCEHO020 CMaHy Oyia 30epedcena ix
Mpaouyitina JIHIUHA anpokcumayis, a O0as OLIAHKU O02PAHUYHO20 HANPYHCEHO20 CMAHY
PO3TAAHYMO MemoO hoby008uU KpUBONIHIUHOI entopu mucky (0inbus 8i0N0BIOHOT GI0OMUM OAHUM
eKCNePUMEHMATbHUX 00CNi0dcelb). Po3pobieno memoo no6yoosu eniopu 6i4H020 MUCKy IPYHMY no
8CIll 8UCOMI CNOPYOU HA OCHOBI NAPAOONIYHOI anpoOKCUMAYli, ONUCYIOUU OOHIEI KPUBOIO 081 30HU
HANPYs#CeHo20 CMawuy (epamuyHo2o i 002panudnozo). B x00i odocniddcenns niomeepotceno
BIPOCIOHICMb 00EPIAHCYBAHUX Pe3YTbMAaAmis, K 3a0e3neuyioms YLIKoM 3a008LIbHY AKICHY | KiIbKICHY
30IHCHICMb eKCNEPUMEHMATILHUX | PO3PAXYHKOBUX OAHUX.

Knwuoei cnoea: inmencusnicme OIYHO20 MUCKY IPYHMY, 2SPAHUYHUU | O0SPAHUYHULL
HAanpysceHull CmaH IpyHmy, napaboniuna anpoKcumayis, npudaibHa cnopyoa po3nipHo2o muny.

Beryn.

[linBUIlIEHHS HAIIMHOCTI I'PYHTOBUX OCHOB MNpPUYAIBHUX CHOPYJl PO3MIPHOTO
TUITY 3aJICKUTh BiJI CTBOPEHHS YJIOCKOHAJICHUX METOJIB PO3pPaxyHKy O1YHOTO THCKY
IPYHTY, 1110 JO3BOJIUTH 3 HEOOXITHHUM CTYIEHEM TOYHOCTI MOKa3aTH pealibHI YMOBHU
B3a€EMOJIIl PO3MISIHYTUX CIHOPYA 3 IPYHTOBOIO 3aCHIKOI0. BimoMo, 110 OCHOBHHM
HABAHTAKCHHSM, SIK€ CIPUIUMAETHCS CIOPYAaMHU PO3MIPHOTO TUIY € HABAHTAKCHHS
Bil OiyHOrO THCKY TIpyHTY. JlOCBiA mOKa3ye, 10 HEMOOIIHKA PO3MIPHOTO THCKY,
TOOTO TNPUNHATTS MOro piBHUM MIHIMAJIbHO MOXJIMBOMY — AaKTUBHOMY, IIIO
XapaKTEPHO IS TPAAUIIINHUX METOJIB MPOCKTYBaHHS CIOPY, MPU3BOIAATH Y Psii
BHUNAAKIB J0 3MCHIICHHS DIBHSI HAAIHHOCTI NMPOSKTHUX pIillIeHb. TaKUM YHHOM,
BUJIA€THCA JOIUTPHUM HANPSIMOK  JOCTIKEHb, CHPSIMOBAaHWI Ha pPO3pOOKYy W
3aCTOCYBaHHS METO/IB PO3paxyHKy, KOJM OIYHMHA THUCK IPYHTY IOB'SI3aHUN 3
BEJIMYMHOI0, HATIPSIMKOM 1 XapaKTepoM MEPEMIIIEHb CTIOPY/IH.

JlocuTh MpOCTUM ISl 3aCTOCYBaHHS B 1HXKEHEPHIM NpakTUIll W (Hi3UUYHO
OOTPYHTOBAHMI METO]] BU3HAYEHHS O1YHOTO TUCKY I'PYHTOBOI 3aCUIIKHA HA MPUYAIbHY
CHOpPYAY PO3MIPHOTO THUMY 3 YpaXyBaHHSIM CHJI 3YEIUIEHHS OMHMCAHO y poboti [1].
Ileti mMeTom AO3BOJISIE PO3PAXYHKOBHUM IIUIIXOM BH3HAYaTH OIYHWNA THUCK IPYHTY
3aCUNKM Ha KOHTAKTHY TpaHb CHOPYIUd B IHTEpBaJl BIJl THCKY CIIOKOIO [0
IPAaHUYHOTO (AaKTUBHOTO) THCKY 3 YpaxyBaHHSIM 3MIIMIAHOT MOCTAHOBKH 3ajadi, sSKa
B1JI0Opakae HasBHICTHh 1 TpaHChoOpMmarllito o0JacTell TPAaHUYHOTO W JOTPAHUIHOTO
Halpy>KeHOT0 CTaHiB B 3acumili. Mexa 30H TPaHUYHOTO U JOTPAHUYHOTO
HaIPY>KEHOTO CTaHy IPYHTY (YU BUCOTA / 30HU KOHTAKTy IPYHTY, AKUM mepedyBae y
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IrpaHUYHOMY CTaH1) MOK€ OyTH 3HaiijieHa 3 YMOBU h=u(h)/«, nyisi BUKOPUCTAHHS
AKO1 cnij 3amaTé BUrsan GyHKuUii u(%), 10 BU3HAYAETHCSA XapakTepoM aedopmarriii
cropyau. Jlnst akTUBHOTO TUCKY IPYHTY BIJAMOBIIHO /10 €KCHEPUMEHTAIBHUX JaHUX
[2,3] a=a,=0.001-0.0015.

B mexax Bucotn 0<z<h TPyHT 3HaXOAUTHCS B TPAHUYHOMY HAIPY>KCHOMY
CTaHi, B Me&XaX BHCOTU h<z< H-h - B NOTpPaHWUYHOMY, A€ Z - TIHOWHA BIA
MOBEPXHI IPYHTY 3aCUIIKU JIO TOUKH MIEPETUHY 3 KOHTAKTHOIO TPAHHIO CIIOPYAH.

Ockinpkd JUis 00JIacTi TPAHUYHOTO HANPYKEHOTO CTaHy CHila OIYHOTO THUCKY
IPYHTY BU3HAYa€ThCs TPATUIIHHUMH METOJaMHU BIAMOBIIHO pekoMeHAamisM [4, 5],
10 MPUBOJATH A0 JIHIMHUX €mop THCKY B 1HTepBail riauOuH 0< z< A, TO s
OTpPMMaHHS TOBHOI €MIOPU THUCKY IO BCi BHCOTI KOHTAKTHOI MEX1 CHOPYyIH
HEOOX1THO BU3HAYUTH PO3MOJILJI IHTCHCUBHOCTEH TUCKY B JOTPAHUYHIN 0OJacTI JIs
iHTepBaNly TIMOUH h<z<H.

OcHOBHI pe3yJibTaTH.

[pyHTYIOUMCh HAa JaHUX EKCIEPMMEHTAILHHUX AOCIHiKeHb [6, 7] piBHAHHA
JOTPAHUYHOI eMIOPU THUCKY IPYHTY MOXKE€ OyTH MNpHMHATAa y BUIIAI mapadoiu
APYTOTo MOPSAKY

o'(z)=a-z* +b-z+d (1)

JIns BU3HAYEHHS HEBIAOMHX KOE(QILIEHTIB Il€i KPpUBOI BUKOPHCTAHA TI'paHUYHA
yMOBa, fIKa IOJArac B TiM, WO npu z=h o'(h)=o,(h), TOOTO yMOBa CTHKYBaHHS
IPaHUYHOT 1 IOTPAHUYHOT YACTHH €MIOp O1YHOTO TUCKY IPYHTY.

3 ypaxyBaHHSM EKCIEPUMEHTAIbHUX JaHuX [6, 7] MOXHA BBa)KaTu BIJIOMUMH
IJIONLY €MIOPH THUCKY 1 OPJIMHATY Z'e TOYKW TPHKJIAAaHHS cuwin E’y, piBHIN i€l
ioLIi. 3 ypaxyBaHHSAM 3a3Hauy€HUX OOCTaBUH OTPUMYEMO TPHU PIBHSHHS

H ?[ZO'(Z)dZ
a-z?+b-z+d =O'e(h) (2); [o(z)dz = E, (3); }}{—=Z§e 4)
h }jla(z)dz

SIK1 1CJISI BAKOHAHHS 1IHTETpyBaHHs BUpasiB (3) 1 (4) 3BOAATHCS JO CUCTEMU

a-t*+b-t+d=0,(h) m
a-ty+b-ty+d -ty =E; (5)
a-t1+b-t2+d-t3 _ —
a-t +b't3 +d'l‘4

ne o=t -nt)as n=(w3-w2)3;s =2 -r2)2; u=H-h.

Bupimyrouu 1110 cuctemMy piBHAHb, OTPUMYEMO HeBioMi KoeditieHTu a, b, d.

Emtopu 6i9HOTO THCKY TPYHTY 3aCUIKH [JIsl 30H TPAHWUYHOTO Ta JOTPAHUYHOTO
HaIpyKE€HOTO CTaHy Toka3zaHl Ha puc. 1 ( xe g, xlla - piIBHOMIPHO - PO3MOIiICHE

HABAHTAXKEHHS HA MMOBEPXHI 3aCUIIKH; C, k[la - MUTOME 3YEIUICHHS IPYHTY).
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[IpsiMoOTiHIiHI €enmopy BIAMOBIAAIOTH 30HI TPAHUYHOTO HAIMPYKEHOI'O CTaHY,
KPHUBOJIIHINHI - TOTPAaHUYHOMY, IO OMUCYIOTHCS PIBHAHHAM (1).

B 2/ o(z=0) ) o(z=0)

= dfo qﬁO qZO
=0 g(h)\ c£0 e=0 a(h)  ez0

a'(H) o'(H) o’(H)

Puc. 1. Enopu 0i4HOTr0 TUCKY I'PYHTY 3aCHIIKH /IJIsl 30HU TPAHUYHOIO
Ta JOTPAHUYHOI0 HANIPYKEHOT0 CTAHY

[lomanpmmii po3BUTOK METOJIB BH3HAUYEHHS IHTEHCHUBHOCTEW OIYHOIO THUCKY
IPYHTY Ha CHOPYAY PO3MIPHOTO THUIY MOIIILHO 3IHCHIOBATH B HAIMPSMKY OOJIKY
HEJTIHIMHOCTI BCi€i €MIOpU THUCKY, OMUCYIOYH OJIHIEI0 KPHUBOKO OOWABI JUISHKH
HaAIpPYKEHOT0 CTaHy IPYHTY Ha KOHTAKTI 31 CHOPY/OI0.

[pyHTYIOYKMCh HA JOCBIAUEHMX HaHMX [8] PIBHSAHHS, L0 OMKCYE 3AIEKHICTH
OpAMHAT EMIOPH TUCKY BiJ TTIMOUHU, 3aITUCYEMO HACTYITHUM YHHOM:

G(Z):k-22+m-z+n (6)

ne k, m, n - HeB1JIoM1 KOeIIIEHTH; z - OpJIMHATA, KA BIIPAXOBYETHCS BEPTUKAIBLHO
BIJl TOYKH MEPETUHY IMOBEPXHI IPYHTY 3 KOHTAKTHOIO TPAHHIO CIIOPYIU
(0<z<H).

JInst  3HaXOMKEHHS HEBIAOMHUX KOedillieHTIB B piBHAHHI (6) Oynemo
BpaxoBYBaTH HACTYIHI IEPEAYMOBH 1 BIAMOBIIHI IM TPaHUYHI YMOBH:

1. Ilpu Gynb-sKoMy, HaBITh y’K€ HE3HAYHOMY 3MIIIEHHI CTIHKU B TouIll z =0
BUHUKA€ TPAaHUYHUI HAMIPYKEHHUM CTaH, TOOTO

G(z=0)=n=q-/1—c-lc (7)

7€ g - IHTEHCUBHICTh PIBHOMIPHO - PO3IMOJILUICHOI0 MOBEPXHEBOI'O0 HABAaHTAXKECHHS,
klla; A - koedilieHT OOKOBOrO THCKy TIPYHTY; ¢ - IHTOME 3YEIUICHHS IPYHTY,
klla; A, - KOe]iIlieHT aKTUBHOTO TUCKY BiJl CHJI 3UCTIJICHHS.

2. IInoma entopu TUCKY YHUCETHHO JOPIBHIOE BiTHECEHOI O OJMHUII JOBXKUHHU
CIIOPYIH CHIi GIYHOTO THCKY, TOOTO Jo(z)dz=E. 3Ha4eHHS Pe3yIbTYHUOi Gi4HOTO
TUCKY IpyHTY E, KH Moke OyTy BU3HAUEHO BIAMOBIIHO 10 pekoMeHaaii [1].

3. BignoBigHO pexkoMeHmanisMm [4, 5] MOXHa BBaXaTW BIJOMHUM IIOJIOKCHHS
LEHTPY TUCKY, a 3HAUUTb 1 HOTO OPJIMHATY Z, B IPUHHSATIN CHCTEMI KOOpJUHAT.
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Toni (I)Z olekz (8)

H =Ze

(I)O'(z)dz

ITicnst iaTerpyBaHHsa BUpasiB M. 2, 3 3 ypaxyBaHHsSM piBHsSHHA (6) 1 ymoBu (7)
OTPUMYEMO CUCTEMY 3 TPHOX PIBHSIHb 3 HEBIJIOMUMHU KoedillieHTamMu k, m, n

—_

n=q-A-c-A,
k-ty+m-thy+n-t3=FE 9)
k-ty+m-tj+n-t,
kety+m-ty+n-t;

e

—

ne 4 =H/3; t,=H*/2; ty=H; 1,=H"/4.
Pimenns cucremu (9) Mmoxxe OyTH 3alMCaHO y BUTJISI

k:12.E3(3.Z€_2j+6'q%’_6'q%'c
H H

H? H?
m:_6.E(4.ze_3j_6-q%+6'c%c (10)
H H H H
n=q-A—-c-1,

Emnropu 614HOr0 TUCKY IPYHTY, sIKi TOOY/I0BaH1 BIJMIOBIIHO /10 PiBHSHHSA (6) MOKa3aH1
Ha puc. 2 (me g, xlla - PIBHOMIPHO - PO3MOJIJICHE HABAHTAXXEHHS Ha IMOBEPXHI
3aCUIIKH; C, k[la - MUTOME 3YeIJICHHS IPYHTY).

a) 0) B)

g a [0}
k>0 k>0 k>0
k=0 k=0 k=0
k< k<0 k<0
—
i Z y4

Puc. 2 - HeniniiiHi enopu 0i4HOT0 THCKY I'PYHTY

Sk MoKa3ylTh PO3paxyHKH €MIOpH OIYHOTO THUCKY IPYHTY MalOTh XapakTep,
ONMM3bKUI 10 MapaboNiyHOro (BUOYKJIOro). Y 0ararb0X BHIIAKax ILEHTP THCKY
(TOouka MOKIaMaHHs PIBHOJII0UOT OIYHOTO THUCKY) PO3TAIIOBAHUHN BUIIE IICHTPY Baru
TpaJULIHHUX OPAMONIHIMHUX emop. B okpeMux Bumagkax emropa O1YHOTO THCKY
I'PYHTY CTa€ BUTHYTOIO, @ LICHTP Baru CTa€ HIKYE, HIXK Y TPAIULIHHUX EIIop.

[Ipu BU3HAYEHHI OIYHOTO THCKY I'PYHTY 3aCHIKH BIAMOBIIHO JO PEKOMEHAAIIN
[4, 5] po3rasAatOTHCSA TPU BUTIAJKU: ) CTIHKA MEPEMINIAETHCS B CTOPOHY B1J] 3aCUTIKU
(axTUBHMI THCK); 0) CTIHKA MEPEMIIIAETHCS B CTOPOHY 3aCUIIKH (TACUBHUN THCK); B)
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CTIHKAa TMPAKTAYHO HEpPyXxoMa CTOCOBHO IpyHTY (cTaH cmokow). [Jlns Bcix
MepepaxoBaHUX BUMAJAKIB PO3MOIIT OIYHOTO THUCKY TIO BHCOTI NPUAMAETHCS
miHIiHUM.  OCHOBHOIO  XapaKTE€PUCTUKOIO ISl BU3HAYCHHS  1HTEHCHUBHOCTI
3aCTOCOBYETHCS KOC(IIIEHT OOKOBOTO THCKY.

Pe3ynbrat MoenpHUX 1 HATYPHUX BUIIPOOYBaHb [2, 6, 7], B AKUX BUMIpIOBaBCS
OlYHMN THUCK IPYHTY Ha WIAMIpHI CTIHU, Ja€ MIACTaBy BBa)KaTW, IO OOMIK iX
nepemimieHs 1 aedopmariiii Mpu3BOIUTH 0 HEMHIHHOTO TEpPepo3NnoauTy O14HOTOo
THUCKY I10 BUCOTI.

JIisi BUBYEHHSI PO3MOJIIY OIYHOIO THCKY IPYHTY 3a MIANIPHOI CTIHKOKO 3
ypaxyBaHHSIM 3UYCIUICHHS MPU FOpU30OHTAIbHUX mepemimeHHsx TapacoBum b.JI. [9]
MPOBEJICHO Ccepii JOCHiaIB, sKi OyJau BHUKOHAHI B MOJCJIBHUX JIOTKax. B xoi
€KCIIEPUMEHTAJIbHUX JTOCHII)KEHb OTPMMaHI 3HAYEHHS PIBHOAIIOYUX OIYHOTO THUCKY
IPYHTY 3 ypaxyBaHHSM 34YCIUICHHS NpPH PI3HIA BEJIWYMHI MEPEMIICHHS MiaIIpHO1
cTiHku. JloBeneHa HEOOXIJHICTh ypaxXyBaHHS BEIMYMHU  34YCIJICHHS IIpU
MOJICJIIOBAHHI1 B MIIAHUX IPYHTaX, 00 11€i BIUIMB MOKE BUSBUTHUCS 3HAUHUM.

JIJis OLIIHKM 3aCTOCYBaHHSI OTPUMAaHUX PO3PAaXYHKOBUX 3aJIEKHOCTEH BUKOHAHO
MOPIBHSIHHSL PE3YyJbTaTIB EKCIEPUMEHTAIBHUX 1 TEOPETUYHUX JOCTIKeHb. Jlis
IOPOBEJCHHS TaKOro TIOPIBHSHHSA CKOPUCTYEMOCS HAaBEICHUMHU pe3yJibTaTaMu
JIOCIIIKEHB, SIK1 OMUcaHl y poooTi [9].

B xomi mocmimkeHb po3nisigaiiacs BEpTUKAIbHA IMAMIPHA CTiHKA, IO
MOCTYNAJIbHO 3MillyBasiack BucoTor0 H=1,94 M 1 rpyHT 3 HactynHUMU (DI3UKO -
MexaHiuHMMM ~ xapakrepuctukamu: y=13.7 kH/M?, ¢°=28, c¢=3 klla. 3icraBnenus
3HaYeHb OIYHOTO THCKY TIPYHTYy, sIKI Oyaum OTpuUMaHi 3 eKCIEePUMEHTAIbHUX
JOCIIKEHD 31 3HAYCHHSIMU 3a 3aIPOIIOHOBAHUMU 3aJICKHOCTSIMU BinMmoBigHO [1] Ta
3a TpaauIliiHuM MeToaoM [4, 5] moka3aHo Ha aiarpami puc. 3.

18 1g,48

15
1 2,64 13,5 B BiYHKMIA TUCK FPYHTY, AKKUHA
12 102 1,62 0,5 OTPUMAHO 33
10 ’ 9,58 8,67 eKC ngpwmemanw MMHA
A0CNIAMMEHHAMM, KH
> BiYHWMIA TUCK FPYHTY, AKKIA
{ OTPUMAHO Ha OCHOBI
TEOPETUYHUX AOCNIAHEHD,
KH
BiYHWIA TUCK IPYHTY, AKKMIA

) OTPMMaHO 33 TPaAMUIAHUM
@ . M .00145m
Crivka  0.00032m  0.00145 meTonom, kH
HepyXoma

BiuHMI TMCK rpyHTY, KH
= o 00

[an I ]

MepeMmilllgHHA cnopyam, M

Puc. 3. 3icraBieHHs pe3yIbTAaTiB eKCIIEPUMEHTAJIBHUX J0CIIIKEeHb 3
pe3yJbTaTaMH, IKi OTPUMAHI HA OCHOBI TEOPETHYHUX JOCTIIKEHb Ta
3a TPaAMIiHHUM METOJ0M

Ha mincraBi oTpyuMaHuX pe3yJbTaTiB MOXKHA BIJI3HAYUTH, 1110 3HAYEHHS O1YHOTO
TUCKY TPYHTY, SIKE OTPHMMAaHE EKCIIEPUMEHTAJIbHO, MPHU TEPEeMIIeHHI CTIHKA Ha
0.00032 M mepeBHIY€E THUCK, SIKUA OTPUMAHO 3a 3alPONIOHOBAHUMHU 3aJIEKHOCTIMU
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Ha 8% 1 mepeBHIllyE aKTUBHUIA THUCK, PO3PaXxOBAaHMM 3a TPATUIIMNHUM METOAOM Ha
17%. llpu mnepemimenni ctinku Ha 0.00145 ™M BenmuumHa OIYHOTO THICKY, SKa
OTpUMaHa  EKCIEpUMEHTAIbHO, TMEpPEBUIIYE THCK, SKUH  OTPUMaHO  3a
3alpOTIOHOBAHMMH  3QJIEKHOCTAMU Ha 6% 1 T[epeBUIlllye aKTUBHUN THCK,
PO3paxoBaHUii 3a TPATUIIIHHUM MeToA0M Ha 15%.

Jis  1oOynoBu emropu OIYHOTO TUCKY IPYHTY OylM MOpaxoBaHI OpAWHATH
TUCKY BiJl TIIMOWHU O(Z) BIAMOBIMHO 1O PiBHSHHS (6) I HEPYXOMOI CTIHKH, MPHU
noctynaibHomMy nepeminierHi ctinku Ha 0,00032 m ta Ha 0,00145 M.

Ha puc. 4 noka3aHo MOpiBHSHHS PO3paXyHKOBUX JaHUX, SIKI OyJau OTpuUMaHi
BIJITOBITHO 710 PIBHSAHHSA (6) C JAHUMHU OTPUMAHUMHU 32 TPATUIIIHHUM METOJ0M [4, 5]
Ta 3 EKCIIEPUMEHTATILHUMU 110 POOOTI [9] 1715 pO3IIISIHYTHX MEPEMIILIEHb CTIHKH.

JUis pO3MIIIHYTHX MepeMilleHb OTPUMAaHl eMmiopu OIYHOTO THCKY IPYHTY, SKi
moOy10BaH1 BIAMOBIIHO 70 piBHSAHHSA (6) (kpuBa 1), a TakoX 711 TOPIBHSAHHS JIIHIMHI
emIopH, K1 MOOY0BaH1 3a TPATUIIMHUM METOJIOM (KpuBa 3) Ta €KCIEpUMEHTAIbHI
eIMIOpH TUCKY IPYHTY (KpuBa 2).

1) 6) B)

0 4 8 12 16 6, kMo 0 4 8 12 16 6, «fa 0 4 8 12 16 6, klla

M 2] M

PucyHok 4 - Enropu 0i4HOro THCKY IPYHTY HA HiAMIPHY CTiHKY:
a - Ha HEPYXOMY CMIHKY, O - npu nocmynanibHomy nepemiugenui cminku na 0.00032
M, 8 - npu nocmynanvHomy nepemiujenui cminku Ha 0.00145 m

BucnoBku.

Po3pobieno meroa moOyAoBU emwop OIYHOTO THUCKY IPYHTY Ha MNpUYATIbHY
CHOPYZy PO3MIPHOTO THUIlY 3 ypaxyBaHHSAM 34elUieHHs. [l AUISHKM I'paHUYHOIO
HaIpy>KEHOTO CTaHy TIPYHTY 3acullku Oyria 30epekeHa iX TpajulliifHa JIiHiMHA
anpoKCHUMaIlis, a AJisl AUISHKH TOTPAaHUYHOTO HAMPY>KEHOTO CTaHy PO3IVIIHYTO METO]T
noOy/OBH KPUBOJIHIMHOI emopu, sfka OUIBII BIAMOBIAHA EKCHEPUMEHTAIbHUM
JOCHTII>KEHHSIM.

Po3po6iieno Meron moOyaoBU emopu OIYHOIO THUCKY IPYHTY 3 YpaxyBaHHSIM
3YEIUICHHS, B SKOMY 1HTEHCUBHICTh O1YHOTO THCKY SIBJISIETHCS HEMIHIMHOIO (DYHKIII€O
3 IIMOMHOIO, OMHCYIOYM OJHIEI0 KPUBOIO Bl 30HU HAINPY>KEHOTO CTAaHY IPYHTY
3acunKy (TpaHWYHOI 1 JIOTPAHWYHOI) HA KOHTAKTI 31 CTIHKOI CIOPYIH, HO
BPaxOBYIOUM BHECOK KOKHOI 3 HUX Ha BEJIMYMHY 1 XapaKTep 3MiHU THCKY IO BUCOTI
CTIIOPY/IH.

Pesynprati 3acTocyBaHHS  3alpONIOHOBAHOTO METOAY, SIKHH  BpPaxoBYeE
HEJIHIMHICTh BCI€T €MIOpU THUCKY Jal0Th MOMIJIMBICTH HAOJIMU3UTUCS [0 BEIUYUH
OI4HOTO THUCKY, SK1 3a(DiKCOBaHI EKCIEPUMEHTAIILHO.
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Pe3ynbTaTH, K1 HaBelIeHI B AaH1i poOOTI CBiTYaTh O JOUUIBHOCTI TPAKTUYHOTO
BUKOPUCTAHHS 3alPONIOHOBAHMX METOJIB MOOYIOBU €MIOp OIYHOTO THUCKY IPYHTY 3
ypaxyBaHHSIM 34YEIUICHHA Ta MepeMilleHb copyau. Pe3ynbpTatu 1ociiKeHb MOXKYTh
OyTH BHUKOPHUCTaHI NpU TPOEKTYBAHHI Ta PEKOHCTPYKILII NPUYAIbHUX CIOPY.
PO3MIPHOTO THITY, @ TAKOXK MPHU aHaJi31 TEXHIYHOTO CTaHy B MPOIIEC] X eKCIuTyaTaIlli.
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Abstract. The methods for determination of the lateral earth pressure intensity on soil
retaining wall are discussed in the paper. The proposed methods permit to determine the lateral
earth pressure intensity in the conditions of the mixed stress state model according to the
displacements of the structure. Stress state is mixed when two zones of stress state (limit and
sublimit) in the backfill are considered.

In the first method, the traditional linear approximation was preserved for limit stress state
zone. The plotting method of a curvilinear diagram of the lateral pressure (is in agreement with
well-known experimental research) was proposed for sublimit stress state zone.

In the second method, the lateral earth pressure intensity is a non-linear function with depth
describing two zones of stress state in the backfill (limit and sublimit) with one curve on contact
with the wall of the structure. The influence of each zone on the value and character of the
pressure change within the height of the structure was taken into confederation.

The validity of the obtained results was confirmed in the process of the studies. The obtained
results provide quite satisfactory qualitative and quantitative convergence of experimental and
calculated data.

Key words: the lateral earth pressure intensity, the mixed stress state model, limit and
sublimit stress state zones, the backfill, soil retaining wall, the displacements of the structure.
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Anomauin. Ilposedenuti ananiz po3yminHs CYMHOCMI NOHAMMS MOHIMOPUHZY ¢haxieysmu
PI3HUX eany3eli HAyK 00380JUE GUIHAYUUMU NPOGIOHI NO3UYii w000 KOHMPOI CMAHY 300P08 s
JT0OuHU. Busnauanonum pakmopom 0nsi pechopmysants cucmemu 0XopoHu 300pP08 st Ha CY4aCHOMY
emani po3eUmKy Kpainu SUCMYNAE Npodiema AKICHOI MeOUuHOi 00Nnomozcu, KA He 3a8iHcou €
00CMYNHOW OJIsl HACENeHHsT mepumopianvuux epomad. Kiouosum incmpymenmom mooepHizayii
MOJHCYMb BUCIYNAMU CUCTIEMU MOHIMOPUH2Y 300P08 51 HACENIeHHS, eqheKMUBHICINb 8NPOBAONCEHHS
SAKUX 00B00UMb MINHCHAPOOHUL 00CBIO.

Knrwowuosi cnosa: xonmponv 300po8's, cucmemu OUCMAHYIUHO20 MOHIMOPUHEY 300pP08's
nayicumie, IHopmayilini MexHonN02ii 8 MeOUYuHi, YNPAGIIHHA OXOPOHOI0 300P08’s Ha
PEe2iOHAIbHOM) DIGHI.

Beryn. CyuwacHi aemorpadiuHi JAaHi CBigyaTh MpPO TOCTIHHE 3pOCTaHHS
KUTBKOCTI 0C10 MOXMUJIOro BiKY B 3arajbHiil CTpyKTypl HaceneHHs. 3a ganumu OOH
KUIBKICTh JIOJIe BikoMm Bim 60 pokiB miobamnpHO 3pocTe m0 2 mipa. mo 2050 p.
TenaeHIito 10 MOMMPEHHS 3 BIKOM MalOTh TEBHI 3aXBOPIOBAHHS, TaKi K CEPIICBO-
CYIUHHI MAaToJIOTi, 1ia0eT, OcTeoapTpUT abo IHIIN XPOHIYHI 3aXBOPIOBAaHHS, B
MOEAHAHHI 3 TPUPOJHUM IMPOTPECYIOUUM 3HUKEHHSIM (PI3MUYHMX 1 KOTHITUBHHMX
HaBUYOK. HaToMicTh sikiCHAa MeIW4YHa JOMOMOTa HE 3aBXAU € JIOCTYIHOI s
HaceJICHHs TepurtopiaabHux TpoMana. lle € BuzHauaabHUM (akTOpoM st
peopMyBaHHSI CUCTEMU OXOPOHM 3J0POB’S HA CY4aCHOMY €Tarl PO3BUTKY KpaiHHU.
KiitouoBUM 1HCTPYMEHTOM MOJIEpHI3allli BUCTYNAIOTh CUCTEMHU MOHITOPUHTY
3I0POB’Sl HACEJICHHS, SIKI MAIOTh MIKHAPOHUI JTOCBIJ] BIIPOBAKEHHS.

OcCHOBHMUII TEKCT.

Ha choromuinmHiii 7eHs y MiDXKHApOAHIN 6a31 JaHUX 3yCTPIYAlOThCS PI3HOMAHITHI
OH-JIalH CHCTEMU MOHITOPHHTY Ta 300py JaHUX PO 3A0pOB’S Ta (i3UYHUMA CTaH
MAIIEHTIB, SIKI BIAITPAIOTh KJIIOYOBY POJIb Y PO3BUTKY CYYAaCHUX CHUCTEM OXOPOHH
3nopoB’s [2, 4, 5, 9]. Taki iHpopMariiHO-KOMYHIKaIIHI TEXHOJOTIi JOBEIU CBOIO
e(eKTUBHICTh, OCOOJIMBO KOJIM TPOIIEC CIIOCTEPEKEHHS 3a CTAaHOM 3JI0pPOB’Sl Ta
JKYBaHHS BKJIIOUYAa€ MOHITOPUHT JCSKUX KUTTEBUX MapaMeTPiB MPOTATOM TPUBAJIOTO
Mepiojy yacy.

KonnentyaqibHO MOHITOPUHI Ta OIlIHKA 370pPOB’S JIOAUHU 0a3yeThCcs Ha
B1JIOOpaKEHHI B3a€EMO3B'SI3KIB MIXK KUTTE3ATHICTIO 1 11 camooliHko. OTxe,
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3M0POB'A, K 1 IMJIUMH PsA 1HIIAX MEIUKO-O10JIOTIYHUX TOHATH (KUTTE3AATHICTD,
aJallTUBHICTB), € aOCTPaKTHO-JOTIYHOIO Kareropiero. TeopetnuHuil anami3
CYTHOCTEM, 10 BIAMNOBIIAIOTh UM HOHATTSAM, TUM OUIbIlIe MPAKTUYHUA BUMIP ITHX
CYTHOCTEH MO>KJIMBI TUTBKH 3a JOTIOMOTOI0 Mojeneii [1, 2, 3].

Boanowac, camooriHka 310pOB'S 1CTOTHO BHJIO3MIHIOETBCS B  IPOIEC]
IHAMBIAYATbHOTO JKUTTSA JoAuHH. OChb YOMYy Taki pi3HI CAMOOIIHKH BJIACHOTO
3JIOPOB'sl JIIOJIEH HABITh 3 CXOKUM PIBHEM JKUTTE3/IATHOCTI 1 PYHKIIOHATIBHOTO CTAHY
opra”izamMy. TakuM YHHOM pPI3KO BHUPaKEHA CYO'€KTUBHICTb 1 EMOIINHICT, B
CIIPUUHSTTI JKUTTE3AATHOCTI CTBOPIOIOTH HENEpeOOpHY NEpeniKkoay sl BHOOPY
00'€eKTUBHUX METO/IIB MOHITOPUHTY CTaHy 3/10pOB's toaunu [1, 2, 5].

HaykoBi (aktu cBigyaTh Mpo Te, IO OJUH 1 TOW K€ PIBEHb KUTTE3AATHOCTI
OLIIHIOETHCA TO-PI3HOMY B HOro cyO0'eKTUBHMX 1 00'ekTMBHMX mposiBax [1, 8].
Hanpuknan, icHyioTh nopylieHHs (YHKIIOHAJBHOTO CTaHy OpraHi3My, sKi He
CYNPOBOIKYIOThCSI Cy0'€KTUBHUMHM BIMUYTTAMH. Taki (akTOpu PU3HKY 1 MOYATKOBI
cTajil OUIBIIOCTI XPOHIYHUX HECTICU(PIYHUX, TOOTO HEIH(PEKIIHHUX, 3aXBOPIOBAHbD:
aTEepPOCKJIePO3y, TIIEPTOHIYHOI Ta 1meMigyHOI XBopoOu cepid. «HemomiTHUMEY 11st
CaMOTO XBOPOTO BUSIBIISIFOTHCSI TAKOXK JIEAK1 JTOCUTh CEPHO3HI 3aXBOproBaHHs. Bci 111
MOPYIICHHS 1 3aXBOPIOBAHHSI MalOTh B CBOili OCHOBI SIBHI O3HAKW CTaHy 3HUKEHOI
KUTTE3aTHOCTI, OJHAK JIFOAMHA, 1X HE BiAYyBa€ Ha IMOYaTKOBIHA cramii. Takum
YUHOM, CYO'€KTHBHE 1 00'€KTUBHE CIIPUNHSATTS >KUTTE3IATHOCTI OPTaHi3My 1 Pi3HUX
(YHKLIOHATBHUX CTaHIB MOr0 MOXKYTh ICTOTHO BIAPI3HATHUCS. (32 (D1310JIOTTYHUM
3aKOHOM cripuiHITTSI Bebepa-dexuepa) (puc. 1) [1].

Hapazi, cnpuiHATTS pyXxOBOi HEIOCTAaTHOCTI (TIMOKiHE31i) HalyacTilme
Cy0'€eKTMBHO HE BHUKJIMKA€ Yy JIIOJUHUA JTUCKOM(POPTHI BIAUYTTS, & HABIAKH, JIFOJUHA
BCE OUIbIIIE 3BUKAE, TA IANTY€ETHCS JI0 LOTO MIKIJIMBOTO CTaHy, 3aMiCTh TOTO, 100
YUHUTH OIIp HOMY.

[Toxibna cuTyarlisi cnocTepiraeTbes 1 MO0 XapuyBaHHS, y OUIBIIOCT] BUTIAKIB
BOHO HAJUTMIIKOBE Ta TMEPEBUINYE TMOTPEON OpraHiaMy, IO 30UIbIIYE PUBHK
3aXBOPIOBaHb, OJHAK CIpPUNUMAaEThCA K KOoMpoOpTHUM cTaH. OTKe, BUKOPUCTAHHS
TPaIUIIMHUX METOIIB CAaMOOIIIHKH 3JIOPOB’Sl HE 3aBXJU BiIoOpakae ¢hi310JI0ryHUN
MEXaHi3M 00'eKTUBHOTO (DYHKIIIOHAJILHOTO CTaHYy JIIOIMHH.

[TincymoByroun 3apyOi’KHUM, JOMOBHIOIOYM BITYM3HIHUNA HAyKOBUH JOCBIJ
MOXHa KOHCTaTyBaTH, IO i MOHITOPUHTOM 3JI0pOB’S Ta Mpale3JaTHOCTI
HACEJICHHS TEPUTOPIaIbHUX TPOMaj HEOOXITHO PO3YyMITH HAYKOBO OOTPYHTOBaHY
CUCTEMY MepioANYHOr0 30UpaHHs, y3araJlbHEHHs Ta aHajizy iHdopMalii mpo cTaH
(G13UYHOTO, TICUXOJIOTIYHOTO, COIIIaIbHOTO 3I0POB’S JIOAWHU, PO MOTPeOU B HOTO
30epekeHHl, Tpo CyO'€KTHBHE YyCBIJOMJIGHHS 1 OO0'€KTUBHE CIPUUAHSATTA
KUTTE3ATHOCTI, MOTHBAIIIAX 10 O30POBYOTO KOHTPOJIO U 0OOOB’SI3KOBE HaJAaHHS
OTPUMAaHMX JAHUX JJISl IPUAHATTS PIlIEHb Ha BCIX PIBHAX BIIAIM.

AHaJli3 Cy4acHOTO CTaHy MOHITOPUHIOBUX CHCTEM, SKi OpIEHTOBaHI Ha
KOHTPOJIb 3/I0POB'Sl MAIIEHTIB, T03BOJIMB BIJIOKPEMHUTH Psijl 3apyODKHUX aBTOPIB, 110
30CEpPE/KYIOTh CBOIO JISUIBHICTD Yy 11 Taly3i J0CIIKEHb.

Konmeniist, mo 3acHoBaHa Ha MOOUIBHIN 0€3pOTOBIM CEHCOPHIN MmIatdopmi
(ELS - Embedded Internet System) Oyna 3anporoHOBaHa IPymor0 3apy01’KHUX aBTOPIB
e y 2003 porti (Ocmapk, Ake 1a iH., 2003) [13]. ITpunnumn ii po60TH 103BOJISIE
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. BHPAKEHOTO
BIAUYTTS HeOIaromnonyqus HeGnaronostyuus, 6o,
HeOIaromnonyqus JIETIPECisT, CTPaXKTAHHSA

Puc. 1. Oco6uBoOCTi Cy0'€KTUBHOTO CIPUITHATTS KUTTE3AATHOCTI i Ti 3MiH
NnpHu pi3HUX piBHAX cTany 310poB'ss (Mypasos 1., bByuiu E, 2013)

B3a€EMOJIII0 KOPHUCTYBa4iB Ha OCHOBI1 cTaHjapTHOi WWW-Gpay3epHOi TEXHOJIOTII.
CeHcopHa cuctema jie sk npuctpit Bluetooth, sixuit 3a6e3neuye TCP/IP iatepdeiic
JUTsl KOH(QIrypalli Ta 00CITyroByBaHHs.

Peanizariiro Ta 10CBi1 pOOOTH 3 CUCTEMOIO TEJIEMEIULIMHU JIJIT MOHITOPUHTY Ha
ocHOBI WAP-6a3u 3anponoHoBaHo aBTopamMu XyHr 1 Wxkan [11]. Hoctyn no 6a3mu
JaHUX  TAIEHTIB,  30KpeMa IS  KOHTPOJIO  apTepiaJbHOTO  THCKY,
EJIEKTPOKAP/IIOTPaMU Ta 1HIIHMX JKUTTEBUX MapaMeTpPiB MepeAacTbCs g 30epiranHs
Ha WAP-npuctpoi. BoaHouac, aBTOpWM30BaHI KOPUCTyBaydl MarwTh JOCTYN [0
3araJbHUX JaHUX ITAI[lCHTIB.

Smart-TeaeBi3iiHy TEXHOJIOTII0 I B3a€EMOJII MAIllEHTIB Ta MEIMYHHX
npaiiBHUKiB Oyno 3amporoHoBaHo CopBap 1 Xacan [16], sika Oa3yBanacsi Ha
IHTErpOBaHIi TEJIEMOHITOPUHIOBIA OCHOBI ISl MIATPUMKHU MPOLIECY MOHITOPUHTY
TMaI€HTIB.

CeHCOpHY TEXHOJOrII0, IHTErpOBaHYy B JIOMAIlHIA CHCTEMi, SKa KOHTPOIIIOE
3I0POB'S MAIl€EHTIB, BUKOPUCTOBYBAIU HociigHuku Arcelus Ta iH. [8]. BoHu Takox
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3amporoHyBaiv 1HGOPMAIIHHY CUCTEMY JIJIsi 00pOoOKH 6a3u JaHUX.

Jlisg  crocTepexeHHs 3a 3MiHAMHU MapaMeTpiB JOHO30JOTIYHHUX CTaHIB Ta
npodinaktuku matojorii aBropu Yan Ta iH. [10] 30cepemmnm CcBOIO yBary Haj
PO3pPOOKOI0 MYJIBTUCEHCOPHOI CHCTEMH MOHITOPUHTY. Po3pobiieHa TexHOoOTris
OpIEHTOBAHA Ha CBOEYACHY JIOMOMOTY JITHIM JIIOJSAM, SIKI HE MalOTh MIATPUMKHU 3
OOKy poAMUIB Ta 1HIIUX OCIO.

AHarnoriuHa cucTema, sika 3a0e3medye IITICHE pIIMIEHHS, OMmucaHa B PoOOTi
ArapBanb 1 Jlay [6]. ABropu omnucanu cinyxk0y AUCTaHIIHHOTO MOHITOPUHTY
3I0pPOB'A, siKa 30Mpae MOKA3HUKU apTePiaJIbHOTO TUCKY Y MaIllEHTa Yepe3 MOOUTbHUMN
TeneoH Ta poOUTH iX JOCTYIMHUMU IS JIIKapiB uepe3 BeO-iHTepdeiic.

CucteMy MOHITOPUHTY 3JI0pPOB'SS Ha OCHOBI cMapT@oHIB Oyj0 po3poOseHO
nociinaukamu MoHr Ta . [17]. Hns mepenmaul JaHUX Ha BIiJJaJeHUN cepBep
OXOpPOHH 3JI0pOB’S, KU MOXKE CTEKHUTH 3a KiJIbKOMa KOPHCTYBadaMH B PEKHMI
peanpHOro Yacy, BUKopuctoByeThesa 3G a6o Wi-Fi mepexa.

ABtopu Canan Ta iH. [14] Tta CinpBa Ta 1H. [15] mpencTaBisOTh BHUEPITHY
iH(pOpMaIliI0 TPO OIS CYYaCHUX CHUCTEM y IMporpamax MOHITOPUHTY 3J0pOB's (m-
Health) Ta mponoHyrOTh HOB1 TEXHOJIOTIT JIJIs BiJAAJCHOTO JOTJISAIY 3a TMalliEeHTaMH,
AK1 € OUTBII THYYKI 1 3py4H1 Y BUKOPUCTAHHI.

3a ganumu Jiuping Xu, Lei Xu [12] 1o crcTeM MOHITOPUHTY 3JIO0POB'S CIHij
BITHOCUTH CYKYMHICTh 3aXOJiB, IO TMPOBOJATHCS MJIs OIIHKH CTPYKTYPHOI
LUTICHOCTI B PEXUMI peaibHOTO Yacy s (DyHKIIIOHYBaHHSI CUCTEMH 1HTETPOBAHOIO
yHOpaBIiHHA 310poB’saM (ISHM). 3a3Buyail cUCTEMH JUCTAHIIHHOTO KOHTPOIIIO
3I0pOB’ Ha OCHOBI TEJIEMEOUUMHU MICTATh ycCi (PYHKIIOHAIbHI MOMJIMBOCTI
CUCTeMM BIJJQJICHOI OXOpOHU 370poB's. Kpim TOro, cucremu BiAAaJICHOTO
MOHITOPUHTY 3/I0pPOB'Sl BUMAararoTh NOCTIMHOro Ta 0e3nmepediitHOro MOHITOPHHIY
MapaMeTpiB 3/I0POB'Sl MALIEHTIB 3a JOMOMOI00 PO3MOAIICHOT MEPEXki JaTUUKIB.

OcHoBHa (YHKI[IE MOHITOPUHTOBOI CHUCTEMHU TOJSTa€ B  TMOCTIHHOMY
BIJICTeKEHH1 CTaHy 37I0pOB'A JIOJIed 3 PI3HUMU HOTO TMOPYUICHHSMU, TAaKHUMH SK
XpPOHIYHI 3aXBOPIOBAaHHS Ta I1HBAIIJHICT, a00 3 yMOBaMH, SKi TOTPiIOHO
KOHTPOJTIOBATH (BariTHICTh, MEPEBIpPKa IMICIIsI TOJIOTIB, CTaH JIITHIX JIIOJICH TOIIO).

Ha pucyHky 2 mnpeacTaBieHO TEXHOJIOTIF0 MOHITOPUHTY CTaHy 3JI0pPOB'S
Mali€HTIB, Ha sKIH 0a3yroThCs 1H(GOpPMAIIHHO-KOMYHIKAIIMHI TEXHOJIOT1i KOHTPOJIS
310poB's. Ciij BIAMITATH, 110 MPUHITUI POOOTH OY/Ib-9KOT MOHITOPUHTOBOT CUCTEMHU
0a3yeThCsl HA MIATPUMII BIAJAJICHOTO MPOILIECY OXOPOHH 370POB’S Ta 3a0e3MeUeHHI
IHTEPaKTUBHOTO CHUIKYBAHHS MIX JIIKapeM Ta Mal[leHTOM.

SIk mpaBuiIO, y TPEACTaBICHUX MOHITOPHHTOBUX CHCTEMax € TPH YYaCHHUKHU:
aZMiHICTpaTOp, JiKap Ta maiieHT. CucremMa aBTOMAaTHYHO HAJICUJIA€ OHOBJICHHS 0
LEHTpadbHOI 0a3u JaHMX, SKI 30MpPAIOThbCSl HA OCHOBI JAaHUX BHMIPIOBAHb BIJ
NAIIE€HTIB Yepe3 MOOUTFHUN KOHTEHT. 3BIICH /1aHI MOXYTh OyTH OTpHUMaHI OPTaHOM,
BIJIMOBIAAILHUM 3a JIIKyBaHHS, TAKUM SIK BIIACHUH JIiKap maiieHTa (puc. 2).

CtpykTypHO-(YHKITIOHATBHI OCOOJIMBOCTI CHCTEM MOHITOPUHTY Ta OIIIHKH
3I0pOB’Sl TIAIIIEHTIB:

- KOPUCTYBa4l MOXYTh BBOJUTH JIaHI B CUCTEMY Yepe3 MOO1IbLHUN TeNe]oH;

- JIiKapl BUIHUCYIOTh MAaIll€HTaM JIIKK BiJIaJICHO, 1 CHCTeMa MOXE HaJICHJIaTH
HaraJyBaHHsI HA MOOUTHLHUM TeNe(OH Malll€HTa;
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Puc. 2. Cxema TexXHOJI0Tii MOHITOPMHIY 310POB'sl NALIEHTIB

- YYaCHUKM MalOTh 3MOTy TMEperisiHyTH JWHaMIKy 3MIH Yy CBOIX
XapaKTePUCTHKAX Ta 1CTOPIl PEIEeNTIB;

- CHCTeMY MOKHA HaJlalITyBaTU MiJ OyAb-SIKMM 1HIIMA JOJATOK IS
BIJIJJaJICHOTO BBEJCHHS JaHUX;

- MOHITOpPMHIOBa CHCTEMa TaKOX HaJa€ TMalll€HTOBl Taky iHGOpMaIlii, 5K
rpadiky JiKyBaHHA, iH(OpMAIi0 MPO J03M JKAPChbKUX 3ac00iB, CTATUCTHUKY, IO
CTOCY€ETHCS 3JI0POB'S.

IMniiemMenTarito MOHITOPUHTOBUX TEXHOJIOTIH KOHTPOJIO CTaHy TAIli€HTIB
MOXHa pPO3TJSHYTH Ha TMpHUKIaal (PYyHKUIOHYBaHHS €JIEKTPOHHOI CHCTEMH
B1JIJTaJICHOTO MOHITOPUHTY 3/10pOB'st (puc. 3).

EnexTtponna cuctema MOHITOPHHTY 3J0pOB'S TMAIlIEHTIB, 3alpONOHOBaHA
aBropamu A. Kotevski, N. Koceska and S. Koceski (2016), cknamaerbcs 3 Tpbox
MOAYJiB: web-cepBic, MOOLTbHUN nonatok ta Smart-TV [7] (puc. 3). g cucrema
OXOIUTIOE HaBaXKJIMBIIII JaHKA CUCTEMHU OXOPOHH 3J0POB’SI OCKUIBKU MOXE 310paTu
HEOOX1H1 )KUTTEBO-BAXJIMBI JJaHI Ta 3pOOUTH iX BUAMMUMHU JUIs JiikapiB. BogHouac,
JiKapl MOXXYTh MPAIFOBATH 3 0a3010 JaHUX 3 METOI0 BH3HAYEHHs 3aco0iB Teparii Ta
JMCTAHIIIITHOTO JIIKYBaHHS CBOiX MmarfieHTiB [7, 12].

Jns 30opy Ta Bi3yami3almii JaHUX BUKOPUCTOBYIOThCA Open m-Health
mnatopMa, 1m0 3abe3neuye CYMICHICTh 3 I1HIIUMH CHUCTeMaMu. Yc¢i MOAyJl
BUKOPHCTOBYIOTH 3arajibHy 0a3y ganux (MS SQL). Mo6insauit nonarok ta Smart TV
BUKOPUCTOBYIOTh Web-cepBicH i B3aeMojii 3 0a3zor0 nanux. Web-nporpama
JIOCTYITHA 3 KOKHOTO MIPUCTPOIO, IKUI Mae miaKiIroYeHHs 10 [Hrepuery (puc. 3).

Cnig  BIAMITUTH, 110  €JIEKTPOHHI CUCTEMH  MOHITOPUHTY  37I0pOB'S
BUKOPUCTOBYIOTh OCHOBH1 (P1310JIOTIYHI JaHi Il MOHITOPHHTY >KUTTEIISIIBHOCTI
MamieHTiB. Jlo TakUX XKUTTEBUX MapameTpiB MOHITOPUHTY, SKI BUKOPHUCTOBYIOTHCS
JUTISL KOHTPOJTIO CTaHy 3/I0POB’ S TAIIEHTIB BIIHOCATHLCS HACTYIIHI JIaHi:
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Basza X r
s o Web-goxaror

kA J

W eb-cepmc

KopuructyBeay
Puc. 3. 3arasnbHa apxiTeKTypa eJIeKTPOHHOI CHCTEMH Bi/IaJIEeHOT 0
MoOHITOpUHTY 310poB'st mamieHTiB (Aleksandar Kotevski, Natasa Koceska and
Saso Koceski, 2016)

apTepiaJbHUN THCK, 9acTOTa CEPIEBUX CKOPOUYCHb, TEMIIEpaTypa Tijla, TUXATbHHMA
MOTIK, I[YKOP y KPOBi, MOTOYHA Bara, Tomio. BaxiauBum BuCTymae To (axT, 1o Il
napameTpu HeoOX1THO peryIsapHO (IIOIHS, MOTHXKHS a00 MIOMICSIIS) KOHTPOJIIOBATH
3 METOI0 €(PEeKTUBHOTO (DYHKITIOHYBAHHS CUCTEMHU MOHITOPUHTY 3/I0POB’S MAITIEHTIB.

Web-nonaTok Mae 1Ba TUIM KOPUCTYBayiB: MaiieHTy Ta jgikapi (puc. 3). Koxen
Mali€eHT Ma€ JOCTyNm A0 BiacHoro mpodimto. [lamieHT Moke OaunTh JIKKM Ta
703yBaHHS MPU3HAYECHI JIKApsMH, a TAKOXK JEsAKy 1H(opmaIlito, 3amiucKy Ta Iopaju.
Bin Moke BCTaBIATH 3HAYEHHS KOHTPOJIbOBAHMX MOrO0 TMapaMmeTpiB, SKi
BUMIPIOIOThCS 1IOAHA. Jlikapi MarOTh MOBHHWM JOCTYIl JO BCIX 3alKCIB Talll€HTIB
yepe3 HEOOXITHICTh PEKUMY TPUBAJIOrO JAOMISAY 3a TMalieHTOM. BOHU MOXYTh
J0/laBaTH 3aMITKA Ta TMOpaAu, MPOMHCYBATH JIKH, MPOMOHYBaTH TEPaIlilo,
MpU3HAYaTH 3yCTpidl Ta HAJCUIATH BHYTPIIIHI TOBIIOMJIEHHS TalieHTam. BoHu
TaKOX MOXYTh TMEPEerJsIIaTH J1aHi, M0 BBOASTHCS MAIliEHTaMH, SKi CTOCYIOTBHCS iX
KUTTEBO-BXKIIMBHX MTapaMeTPiB.

Web-nonaTok m03BOJISIE BUKOPHUCTOBYBATH JIBa THIHM MPEACTABJICHHS IaHUX:
TabnuuHuii Ta rpadidyHui. Y pas3i HEOOX1HOCTI JIiKapl MOXYTh BUKOPUCTOBYBATH 111
JlaH1 B TIpoLIeCi MPUUHATTA PIIICHb JJIs IPU3HAYEHHS MalllEHTY HOBOI Tepartii.

MOoO1IbHUM JOJATOK € APYrol YaCTUHOK 3aIllpONOHOBAHOI cucTteMu (puc. 3).
Bin po3poOnenuit B Eclipse 3a 1onomMoror MOBHU MporpamyBaHHs Java. MoOUIbHUIMA
JOJIaTOK Ma€ Taky > (YHKIIOHAJIBHICTh, K 1 Web-I0OAATOK, IO JO3BOJISIE
OTPUMYBATH JOCTYII J0 JaHUX MAIIEHTIB 3 OY/Ib-SKOTO MICIIS Ta B Oyb-sIKHI yac.

Jlonatox Smart TV po3po6nenuii 3a monomororo Samsung Smart SDK. Woro
MOXe OyTH BHKOPHUCTaHE B YMOBaX CTallioHApy [JIs HaraJayBaHHS PO IIOJACHHHMA
IpUiioM JTIKIB BYaCHO abo0 9ac 3BepHEHHsA 10 Jikaps. Jomatox Smart TV moxasye
crioBimeHHs 3a 15 xBuiauH abo 3a 1 roauHy 10 BuUay HeoOXinHOi mismmbHOCTI. Llew
JI0JaTOK OyB pO3pOoOJIeHHH 3 17e€ro, Mo Oarato JoJeH, 3aJUIIalodyich BJIOMA,
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IUBIATHCA TeneBizop. OTxe, BUKopuctanHs minatdopmu Smart TV nasi CTBOpEHHS
MporpamMu HaraJyBaHHS OyJIO 17€aTbHAM PIIICHHSM.

Oco06mmBOCTI 3aCTOCYBaHHS Wweb-IOAaTKIB. 3BaXKAalOUM HA T€, MO OUIBIIICTH
MAIi€HTIB € 0COOU CTapIIOro Ta MOXWIJIOTO BIKY, BEJIMKA yBara NpuAUIS€ThCs JU3aiHy
iHTepdeiicy xopuctyBauda. Ilicias mupokoro axamizy IHIIUX MOAIOHMX MEIMYHUX
3aCTOCYBaHb Ta PEKOMEHJAIllil MO0 [u3aiiHy, 3alpOolOHOBAHMX VY PI3HUX
JOCTITHUIIBKUX JTOCIIKEHHSIX, OyB po3poOsieHuii rpadiunuii inTepderc mis BeO-
MOOUTRHUX Ta CMapT-TEJEBI3IMHUX aojaTkiB. [ onmrtumizariii rpadgiyHOTO BUBOIY
Ta JUIsl 3pyYHOCT] YMTAHHS MAI[lEHTIB HAa €KpaHi OyJIO 3aCTOCOBAHO BEIMKUN PO3MIp
mpu@Ty, KOHTPACT KOJBOPIB Ta JIOCTAaTHIO KUIBKICTh TMOPOXKHIX MPOOLTB cepen
TEKCTY Ta rpadiyHUX €JIEMEHTIB.

Cuenapiii BukopuctanHs. JOCTynm 10 CUCTEMH HaJIa€ThCs YCIM KOPUCTyBauam,
AK1 MaroTh Tpoduib y cucreMi. CTBOpeHHs Npo(disliB KOPUCTYBAUiB Ta YIPaBIIHHS
JIESKOI0 3arajbHOI 1H(MOpMAIlEI0 - BIAMOBIIANBHICTG aaMiHicTparopa. Ilicis
CTBOPEHHsI MPO(D1JIIB KOPUCTYBaUl MOXKYTh YBIMTH JI0 TPOTrPaMH 3a JOTIOMOTOI0 CBOIX
0OJIKOBHX JaHUX (HAAarThca aaMiHicTparopom). [laiieHT Moke BUKOPUCTOBYBATH
BeO- a00 MOOUTPHUN JOJATOK JJII BCTaBKM BHUMIPIOBAHUX 3HAYCHB JIJISI KEPOBAHUX
HUMHU (Pi31070TIYHUX MapaMeTpiB. Bin Moxke BUOpaTu 0MH 3 KEPOBAHUX MTapaMETPIB,
IICJII YOTO IOAAEThCSA BiAmOBIAHA (opMa I BCTaBKM 3HadyeHb. IlamieHT Takox
MO BHOpATH OIIIIIIO, KA JTI03BOJISE HAITMCATH 3aIUCKY JIIKAPIO.

OTxe, BAKOPUCTOBYIOUH €JIEKTPOHHY CUCTEMY MOHITOPUHTY 370POB's Malll€HTIB
JiKapl MOXYTb NEPEBIPUTH MEIUYHY JTOKYMEHTALII0 Nall€HTIB, 3alpOlOHYBaTH
Tepanito ad0 NPU3HAYUTH JIIKK, BUKOPUCTOBYIOUM BEO-I0JATOK ab0 MOOUIBHUI
nonatok (puc. 3). [licns BuOOpy maiieHTa 31 CIUCKY MAIlEHTIB JIKAp1 TAKOXK MOXYTh
0auuTH MEIWYHI 3amucy MaiieHTiB. JlaHi, 1ojaHl MmamieHTaMu, MOKHA TMOJATU Y
BUTIIA1 Tabmuii abo rpadiuHo. Kpim Toro, jikap MoXxe 10AaTH HOBI 3HAUCHHS IS
JESKUX 3a37aJIeT1][b BU3HAUCHUX MEUYHUX MapaMeTpiB.

TakuM YWUHOM, aKTyaJIbHICTh CTBOPEHHS Ta 3aCTOCYBaHHS MOHITOPHUHIOBHUX
TEXHOJIOT1M KOHTPOJIIO 370POB's MAIlI€HTIB 0a3ye€ThCs HA MOMJIMBOCTSX BiJIJIaJIEHOTO
(YHKIIIOHYBaHHSI, IO MiABUINYIOTh PIBEHh MEIWYHOI MATPUMKHU, SIKY OTPUMYE
MaIliedT y JoMaliHix ymoBax. Lle 0co0arMBO BaXXJIMBO JJIs MAIIEHTIB 13 XPOHIYHUMU
3aXBOPIOBAHHSAMU Ta TMAIllE€HTIB, SKI TOTPEOYIOTh PETYISIPHOIO MOHITOPUHTY
KUTTEBUX IOKa3HUKIB. BukopucranHs BeO- ab0 MOOUIBHUX JOJATKIB IIIJIBHIIYE
e(eKTUBHICTh 300py JAaHUX MAIliEHTIB, OAHOYACHO 3a0e3Meuyloun TOCTYI 10 HUX 3
OyAb-SIKOTO MICIIS, IO BBAXKAETHCS BEIMKOIO MEPEBAror0 LbOTO PIMICHHS, OCKUIBKU
CHpUS€ TOJETTIEHHIO CIUIKYBaHHS MK AI[IEHTAMHU Ta JIIKapsSIMHU.

TexHiyH1 MOXIMBOCTI MOHITOPUHTOBUX TEXHOJIOTIH O3BOJIAIOTH OXOILIIOBATH,
BIIOPSJIKYBAaTH Ta B1OOpakaTH JaHI MAalli€HTIB 3a JOMOMOTOI0 HAJIAIITOBAHOTO JIS
KopuctyBaua iHTepdeiicy. BuacHuii mpuiloM JKiB BBaXAE€ThCSI OCHOBHUM
MPIOPUTETOM JIJIsl TMAIIEHTIB, OCKUIBKK II€ BIUIMBA€ HA IIBUJKICTH OJIyKaHHS Ta
3anobirae moOoiyHUM edekTam, Bif MOPYIICHb PEXKUMY MNpUHOMY JiKIB. Y IbOMY
KOHTEKCT1 [y>K€ BaXKJIMBUM € BHUKOPHUCTaHHS mporpamu Smart-TV s 1nokasy
HarajyBaHb Ta CIOBIIIEHb. TaK0XX CUCTEMa MOHITOPUHTY 3aCTOCOBYE a00 PEryJspHYy
OIIIHKY CTaHY JIOJUHU a00 MIBUJKE BTPYYAHHS Y BUITAJIKy BUSABJICHHS MATOJIOTII.

[lizcymOByrOUM  MIKHApOJHMM  JIOCBIA ~ MOXHA  KOHCTAaTyBaTH, IO
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3aIPOINIOHOBAHI CUCTEMH JIUCTAHIIIMHOTO MOHITOPUHTY Ta OI[IHKHU 370pPOB's MAIlIEHTIB
OpI€HTOBAHI Ha MIABUIICHHA €(DEeKTUBHOCTI HAAAHHS MEIUYHOI JOMTOMOTH 32 MEXaMU
JikapeHb. Takui MiAXiA J03BOJIAE€ 3MEHIIMTH BUTPATH Ta Yac MOI3AKU 10 MiCLS
NPOXUBAaHHS TMAIIEHTIB, 3 OJHOTO OOKy, Ta TIOKpAIICHHS SIKOCTI JOTJSAY 3a
MaIi€HTaMu, 3 1HIIIOTO.

Bucnosku.

CydacHl CHUCTEMH MOHITOPUHTY 3JI0pOB'Sl MAIIEHTIB 1HTErPYIOTh TEXHOJOT1i
Be0-, MOOUILHOTO- Ta CMAPT-MOYJIIB JIJIsl TIJBUIICHHS! €()eKTUBHOCTI B3a€EMOJIIT MIXK
JiKapsAMHU Ta TaIll€EHTaMH, L0 CIpHUA€E ONTUMI3ALll YIPaBIsIHHS CUCTEMH OXOPOHU
3n0poB's 'y uuwiomy. Cnia 3ayBaKuTH, IO JJOCHIJDKEHHs, $KI HajexaTh 10
MOHITOPUHTY 3J0pOB'SE 3a JIONOMOTOK «PO3YMHHUX» TEXHOJIOTI HaA3BUYANHO
MEPCIIEKTUBHI, OCKIJIbKM BOHM 3'SIBWJIMCS NI BUPIIICHHS PI3HUX mOpobieM cdepu
MEJUIIMHU, 30KpeMa MPOQIIaKTUKH BIKOBUX XBOPOO Ta MPUCKOPEHOTO CTApIHHA
HACEJICHHS.

[HdopmartiitHO-KOMYHIKAIIIHHI TEXHOJOT1T KOHTPOJISI CTaHy 3JI0POB'S TMAIll€HTIB
MOYTh BUKOPUCTOBYBATUCS JJII MOHITOPUHTY Ta OIIHKH 3/IOPOB'SI JIFOJAEH TTOXUIIOTO
BIKY, SIK1 TIPOKUBAIOTh Y CUIbCHKINA MICIIEBOCTI (30KpeMa TEPUTOpiaIbHUX TpOMaj), a
TaKOX XPOHIYHO XBOPHX, SIKI MalOTh BUCOKHI PIBEHb MEIMYHOT TOTPEOH.
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Abstract. Conducted analysis of understanding the essence of the concept of monitoring by
specialists in various fields of science made it possible to determine the leading positions of human
health control. The decisive factor for reforming the health care system at the present stage of the
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population of territorial communities. A key tool for modernization can be public health monitoring
systems, the effectiveness of which is proven by international experience.
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Anomauia. B cmammi nposedeno aunaniz cucmem niocomosxku (axieyie 3 numMaHb 0XOPOHU
npayi y SUWux HAGUANLHUX 3aKkiadax Ykpainu ma pecnybnixu Ilonvwa, a makodc ananiz
CMAMUCMUYHUX OAHUX W000 NPUYUH BUHUKHEHHS HeWACHUX 6UNAOKI8 HA NIONPUEMCIBAX.
Bcmanosneno, wo ocnosnumu npobaemamu ni020mMOBKU € HeOOCMAMHs KilbKiCMb 200UH HA
ONAHYBAHHS BIONOBIOHUX OUCYUNIIH, IX 0OMENHCEHA HOMEHKIAmypa ma HeoO08 3Kosull xapakmep
ix eusuenns. 3pobieHo BUCHOBOK, W00 83AEMO36 A3KI8 HAABHUX NPOOIeM ma NPUYUH UHUKHEHHS
HeWacHUx UNAOKIs, wo c8lOYUmMb Npo HeeqheKMUBHICMb CYUACHOI cucmemu ni02omoeKu (paxieyie
3 NUMAaHb 0XOpPoHU npayi ax 6 Ykpaini max i 6 kpainax €C.

Knrowuosi cnosa: oxopona npayi, cucmema nio2omoexu, UWi HABYAIbHI 3aK1AO0U, HeWACHI
68UNAOKU

Bcmyn. ExoHOMIUHE Ta colliajibHEe MPOIBITAHHS OYAb-SKOI JEp>KaBU BEJIMKOIO
MIpPOIO 3aJIe)KUTh BIJl SKICHOTO Ta KUIBKICHOTO CKJIaay ii TPYJ0BOI0o, €KOHOMIYHO
aKTUBHOTO pecypcy (moreHmiany). Ha sKicTh TpyaoOBOro pecypcy B OCHOBHOMY
BIUIMBAIOTh PiBEHb Mpo(eciiiHOol MiJArOTOBKM Ta BUPOOHUYOI KYJIBTYpH, a Ha
KUIBKICTh - PIBEHb O€3MeKH Ta opraHizaiii BUPOOHMYMX MPOLECIB 1 TEXHIUYHUX
CHCTEM, a TaKOK yMOBH Tipari [1].

Bix mpodeciitHoro piBHS MiATOTOBKH 1 KyJIbTYPH KOXXKHOI OKPEMOi JIFOJWHH,
0COOHMBO y Taimy3l OXOPOHH Tpaili, 3aJeKUTh BIPHICTh Ta IMIBUAKICTb MPUAHSATTS
BIJIMOBITHUX PIIIE€HbB, III0 B CBOIO YEPry € 3aMOPYKOI0 3HIKEHHS KUTBKOCTI MTOMHUIIOK
(MiHIMIZAIi BIUIUBY TPOSBIB <«JTIOJICBKOTO (akTopy»), a TaKOX ITiIBUIICHHS
3arajJpbHOTO PiBHS Oe3nexku BupoOHuUITBa [1, 2]. To0To HaBaXKIJIUBIIIO TIOMIHHOIO,
B paMKax sKoi Tpeba po3rjisgaTd NUTaHHS MiHIMI3alli HEraTUBHUX IMPOSBIB
«I1ACKKOro akTopa», € GOpMyBaHHS Y CBIJJOMOCTI JIFOJUHU MPIOPUTETIB O€3MEKU
Ta NpodeciitHOro 310pOB’A MO BIAHOUIEHHIO 10 OYyIb-SKHX pE3yJbTaTiB BUPOOHUUOI
nisbHOCTI. DOopMyBaHHS 3a3HaYEHUX MPIOPUTETIB BIIOYBAETHCSA B MEpIIY 4YEpry, y
npoleci 3100yTTS JIOAUHO — MaOyTHIM crieriadicToM (paxoBoi BHILOI OCBITH [3
- 5].

Ocnosna uwacmuna. 3BaXawoyd Ha €BPOMEHCHKUM HIIAX pedopMyBaHHS
OCBITHBOT CHUCTEMH B YKpaiHl, € JOIIJIBHUM MpPOaHAI3yBaTU Cy4acHY CHUCTEMY Ta
pPIBEHb MIATOTOBKM CTYACHTIB B BUIIMX HaBuanbHUX 3aknanax (BH3) Vkpainu Ta
€C, B KOHTEKCTI MOPIBHAHHS 3 CHCTEMOIO 1 PIBHEM IMIJITOTOBKU YKPAiHCHKUX
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CTYJICHTIB 3a MOINEpPEAHIMU HABYAJLHUMU MPOrpaMaMH 3 OXOpOHU mpaii. B skocti
MPUKIATy MOXHA PO3IJISIHYTH CHUCTEMY MiJMOTOBKU (PaxiBIiB y ramxy3i Ta 3 MUTaHb
OXOpOHHM Tpali Ta MpOMHUCIOBOI Oe3neku B cycimHiii Pecry6mii [lonbma. Bubip
PecriyOniku Ilosnbina, B SKOCTI MOPIBHSAHHS, OOYMOBJICHHIM Maii)e CIIBBIIHOCHOIO 3
VYkpaiHot KUIBKICTIO €KOHOMIYHO aKTHBHOTO HaceneHHs (Ykpaina — 20,1 muH.
oci0, ITompma — 17,01 muH. 0ci0), a TakoX CXOXXHMMH BHIAMH E€KOHOMIYHOI
JISUTBHOCTI  (CUTbCBKE TOCMOJAPCTBO, MAIIMHOOYIyBaHHS, METalyprisi, BYTiJbHA,
XiMIYHa MPOMUCIOBICTH TOHIO) Ta CTATUCTUYHOI 3BITHICTIO MO0 MPUYMH
BUHUKHEHHS Mpodeciiinux Hedesnek [3 — 6].

PoGounmu HaByanpbHuMHU nporpamamu BH3 Ykpainu 10 ocTaHHBOTO yacy 0yJsio
nepen0auyeHo HAaBYAHHS CTYACHTIB 3a TphOMa HABYAIBHHMH JIUCIIUTUTIHAMH:
«besneka KUTTEAISTLHOCTY; « OCHOBU OXOPOHHM Tpalli»; «OxopoHa npaiii B raiaysi».
3arajgbHa KUIBKICTh TOJMH, IO BHAUIIACHE HAa IX BHBYCHHS BIJIIOBIJHO THIIOBHM
HaBYAJIBHUM Mporpamam ckiagana 144 roaunu. OnHAK, y 3B’S3KYy 3 NPUUHATTIM
HOBOTO 3akoHy Ykpainu «IIpo BUIy OCBITY» HaBYaHHS 3a JAHUMH JAUCITUILUTIHAMHU
CTaJIO MPOBOJIUTUCH HE 3TAHO TUIIOBUX HABUYAJIBHUX MPOTPaM B SKHUX Il JUCIUILIIHA
Oynu 3a3HayeHl SK HOPMATHBHI, a 3TAHO THX IO PO3POOJISIOTECS Yy paMKax
BianoBigHoro BH3. Taka cutyaris npusBesa 10 BUBEICHHS 3a3HAYCHUX JUCITUTLIIH
y po3psa BUOIPKOBUX 3 TPEACTaBICHHSIM allbTEPHATHUBHUX JHUCIMIUIIH, IO HE
BIJINOBIJIAlIOTh KOMIIETEHIIISIM 3 OXOpOHHW Tmpaini. Hanpukman anbTepHATUBOIO
mucruiuiiad - «OCHOBM  OXOPOHHU  Tpalli» IPOMOHYIOTh JUCHUILIIHY «OCHOBH
€KOJIOTIi».

Ile cynepeunTh BUMOraM YMHHOTO 3aKOHOJABCTBAa YKpaiHM, sIKi 3a3HAYAIOTH,
mo «be3neka XUTTENIATBLHOCTI» Ta «OCHOBH OXOPOHHU IIpalli», BKIIOYAIOTHCS B
HaBYAJIbHI TUIAHU MATOTOBKU MOJIOIINX CIIEIiaiicTiB (0akanaBpiB) K TUCIMUILTIHU
0006’a3k06020 euodopy (ct. 18 3akony VYkpainu «IIpo oxopony mpami», ct. 39
Kognexcy LluBinbHoro 3axucry Ykpainu, m. 2.1, 2.2. «TUmoBoro moyioxkeHHsS Mpo
MOPSIIOK TIPOBE/ICHHS HaBYaHHS 1 TEPEBIPKM 3HAHb 3 MUTAaHb OXOPOHU IMpaIl», a
takok 1. 20 Ilopsiaky 3milicHEHHS HaBYaHHS HAceNEHHS IisIM y HaA3BUYAMHHUX
CUTYyaIIisx).

OxpiM TOro, BHBEIEHHS NPOLECY HABYaHHS CTYJCHTIB 13 3a3HAYCHHUX
AUCLMILUTIH 32 paMKH THIOBHUX MPOrpaM MPU3BOJUTH A0 PI3HOTO PIBHA iX KIHIEBOI
MIATOTOBKM 3 TWTaHb O€3MeKH KUTTEMSUIbHOCTI. lle moB’s3aHO 3 pi3HUIIEIO
KUTBKOCTI HABUAJIbHUX TOJMH, a TaKOX 3MICTOM Ta CTPYKTYpOK TeM, IO
MPOTIOHYETHCS 10 BUBYEHHS. TWM caMUM Ha CBOTOJHIIIHINA JeHb (HOPMYIOTHCS
MEepeAyMOBU I HEMOPO3YyMiHHS B NMUTAHHSAX OE3MEKM MDK YJIeHaMU TPYJIOBUX
KOJIGKTUBIB Ta SIK CHIJACTBO 30UIBIIEHHS KUIBKOCTI MOMMIIOK, 11O PEali3ylOThCS Y
KOHKPETHI npodeciiiHi HeOe3neKu.

Opnak 1 B pamMKax MOMNEPE/HIX TUIIOBUX MIporpaMm € 0araTo HEeAOJIKIB 00
KOHIICTIII{ HAMPSAMKY 3HaHb 3 MUTAHb OE3MEKU KUTTEMISUIBHOCTI Ta OXOPOHU TIparli.
CrpaBa B TOMy, IO TEMH, SIKI MPOMOHYBAIKMCS O BUBYECHHS B paMKaxX THIIOBUX
porpam Maixe He CTOCYIOThCSI Cy4aCHOI KOHIICTIIIT PU3UK-OPIEHTOBHOTO MIiAXOAY B
OXOpOH1 Tpali, fKa Mae TnepeadavyaTd IOIIHOJICHe BHBYCHHS METOHOJIOTIT
VOpaBIIHHS PU3MKAMU BUHUKHEHHsS Tpodeciiinux Hebe3nek. Xoua HEOOXiITHO
BU3HATH, IO 3MICT 1 CTPYKTypa TUIIOBHX MPOTPaM 3 BIAMOBITHUX JAUCIUILIIH OYIH
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30aJaHCOBAaHUMHU Ta OXOIUTIOBAIM KOMIUIEKCHY MpOOJIEMATHKYy OXOPOHM Ipall.
3okpemMa BUPOOHUYOI CcaHiTapili, TITi€HH Tpalll, IPOMHUCIOBOI Oe3MeKH Ta 1HII TeMHU
[3].

OxpiMm 3a3HaueHHUX MPoOJEM, B OCTAaHHIM YaCc HAMITWIHMCS JEsSKI HETaTHUBHI
TEHJICHITIT 1010 BiIMOB MPpodiIbHUM KadeapaM y HaJJlaHH1 KOHCYJIbTallli CTyAeHTaM
mo po3autry «OxopoHa mparii Ta 0e3rneKa y HaA3BHYaWHUX CHUTYAIlISX», BHIIYYCHHS
WX PO3IUIIB 3 JWIUIOMHUX TPOEKTIB, 3JUTTA 3a HE3PO3YMUIMMHU KPHUTEPISIMH
BUIMOBITHUX JIUCIUIUTIH, 3HAYHE CKOPOYCHHS KUIBKOCTI ayJIMTOPHUX HaBUYAJIBHUX
TOJIMH Ha X BUKJIQJaHHs, 3aMiHa ICIIUTIB HA 3aJI1KH, 3HEBAXKIIUBOTO (JIPYTrOPSTHOTO)
BIJIHOIIEHHSI /10 NUTaHb OXOPOHHU Ipalli, MPOMHUCIOBOI O€3MeKHu Ta LMBUILHOTO
3aXHUCTY, @ TAKOK MOPAJIbHOI 1 (PI3UYHOT 3aCTAPLIIOCT]I CTaHy MaTeplaJbHO-TEXHIYHOT
0a3u npodinbHux Kadenp. Taki TeHAeHLIT cynepedarb, K I1I040MYy 3aKOHOIABCTBY
VYkpainu B raiay3i OXOpOHH TIparli, TaK ¥ 370pOBOMY TJIy31y, @ TAKOXK HE CIPHUSIIOTH
MIATPUMII BUCOKOTO MPO(GECIMHOTO PIBHSA YKPATHCHKUX BUIYCKHUKIB y TMUTAHHSIX
OXOPOHHU TIpalli Ta MPOMUCIOBOI Oe3nexu [3].

Biamosinno mo ct. 21 3akony Ykpainu «lIpo oxopoHy mpaiii», TpOeKTyBaHHS
BUPOOHMYUX 00’€KTIB, po3poOka ab0 3MiHA TEXHOJIOTIM (SK TEXHIYHOrO, TaK W
IHTEJIEKTYyaJIbHOTO XapakTepy), 3aco0iB BuUpoOHuITBa Tomo (ToOTO BCl Ail, sKi
CTYJICHT BHUKOHYE B paMKax pPO3POOKM JUIUIOMHOTO TMPOEKTY), TMOBUHHI OyTH
MPOBEACHI Yy TOBHIM BIAMOBITHOCTI /10 BUMOT HOPMATHBHO-TIPABOBHUX AaKTIB 3
oxopoHu mpami. Takoxk JaHa cTaTTd 3aKOHY YKpaiHu mnependadae 00OB’SI3KOBY
EKCIEPTU3Y MPOEKTHOI JOKYMEHTAllll Ha BIAMOBIJHICTH BUMOTaM 3a3HAYEHO1 CTaTTI.
[lepeBipky Takoi BIAMOBIAHOCTI Ta MPOBEAEHHS E€KCIIEPTU3H, MOXYTh MPOBOIUTH
BUKJIIOUHO BHCOKOKBami(ikoBani cremamictd (y BH3 ne mpodecopchko-
BUKJAJalbkuil ckian kadgenp besneku kuttenisuibHOCTI a0o0 Oxoponu mpar) [3].
BpaxoBytoun, 10 JIUIUIOMHUN TPOEKT 3a CBOEID CYTTIO € KBali(ikariiHOO
XapaKTEPUCTUKOI BUITYCKHUKA, K MallOyTHHOTO KEpIBHMKA MIANPUEMCTBA, SKHIM
BiMOBIHO 10 cT. 13 3akony Ykpainu «I[Ipo oxopony mpaiii» Hece Oe3mocepeHio
BIJIMOBIATIBHICTE (Bi] aI[MlHICTpaTI/IBHOI 10 KpuMiHaiabHOI, CcT. 44 3akoHy) 3a
0e3MeKy, KUTTS 1 3I0pOB’S KOKHOTO WIEHAa KOJIEKTHBY, AKICTh MOTO 3HAHb Y WA
ranxysi € mpiopuTeTHow [3].

Kpamidikamis BukiamaudiB BIAMOBIAHMX Kadeap B cdepi oXopoHH Tparil i
MIPOMUCIIOBO1 O€3MEKH MATBEPKEHA Ta MOCTIMHO YAOCKOHATIOETHCS HASBHICTIO 1
pO3po0KOI0 TPODUTEHUX HAYKOBHX Ta HAYKOBO-METOIMYHHX MpAIlp, JOCBIIOM
MPaKTUIHOT p060T1/1 a TaKOX CBIJIONTBAMH PO MPOXOHKCHHS HaBYAHHS Ha npaso
BUKJIQJIaHHS BIJMOBITHUX JUCIUIUIIH 1 HAJaHHS KOHCYJbTAIll 3a PO3ILIOM
«OxopoHa mparii 1 0e3neka y HaI3BUYANHUX CUTYAIliAX» y MUILNIOMHUX MPOCKTaX.
Taxe nHaBuaHHs:, BIAMOBIIHO 10 « TUIIOBOTO MOIOKEHHS MPO MPOBEACHHS HABYAHHA 1
nepeBipky 3HaHb 3 oxoponu mpari» (HITAOIT 0.00—4.12—05) moxyTs i
3000B’s13aH1 NMPOXOJIUTH BUKIIOYHO BUKIIanaul kadenp «be3neku KUTTeAiSTbHOCTI»
(«Oxoponwu mparii») [3].

Inakmie kaxyudu, TPOBEICHHS KOHCYJbTaIlld po3ainy «OxopoHa mparl Ta
Oesneka y HaA3BUYAMHUX CHUTyalllIX» BHUKJIaJadaMu BHITyCKarouux Kadenp
CylepeuynTh BUMOTaM Jit0u0oro THIMOBOro MOJOXKEHHS. A BUKIIOYECHHS PO3ALTIB
«OxopoHa mpartli Ta 6e3neka B HaJA3BUYAHHUX CHUTYalIIX» 3 JUILNIOMHUX IMPOEKTIB
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CTYyJICHTIB Ta BIJACYTHICTh KBaji(piKOBaHOI €KCIIEPTHOI TMEPEeBIpKM iX Ha
BIJINMOBI/THICTh JIFOYMM BHMOTaM 3aKOHOJIAaBCTBA, CTABUTH IiJI CYMHIB JIETITHMHICTh
CamMoro JUIUIOMHOTO MPOEKTY Ta, SIK CIIJICTBO, OTPUMAHUX TUIUIOMIB MPO 3400yTTS
BHIIOI OcBiTH [3].

Takox HeOE3MEeUHOI0 € TPAaKTUKA MO0 3JIUTTS B HABYAIBHUX IUIAHAX Ta
poOounx mporpamMax TaKUX PI3HOIUIAHOBUX 3a CBOEIO CIPSIMOBAHICTIO 1 CYTTIO
TUCITUTUTIH sK, Hanmpukiaaa, «OxopoHa mpari B ramy3i» 1 «[{uButbHHI 3axucTy», SKi
MOTPEOYIOTh BiJI CTYJIGHTA PI3HOTO PIBHS 3HAaHb Ta KOMIIETEHIIIH. Take 37IUTTS He
TUIbKU cynepeuntsb M. 2.1. TunoBoro nonoxenHs (HITAOIT 0.00—4.12—05), a #
YHEMOXJIUBIIIOE ~ KICHE 3aCBOEHHS CTyJCHTaMU Marepiany d4epe3  Opak
€JIEMEHTAPHOI0 JIOTIYHOTO 3B 3Ky MIDK JaHUMU AuciuiuiiHamu [3]. Y Bummx
HaBYAJIbHUX 3akjafax [loibIll MNpOMOHYIOTHCS 10 BHUBYEHHS OUIbINA KUIBKICTh
JTUCLUIUTIH, IO CTOCYIOThCS MHTaHb OXOpOHM mpari. Jlo Takux AUCIUIUIIH
BiTHOCATHCA: «be3neka Ta eproHomikay; «Dizionoris mpartliy; «JIlroacekuii ¢pakTop B
CUCTEMax MiAMPUEMCTBA»; «YTIPaBIiHHA OXOPOHOIO Tparliy; «Opranizailis 0XOpOoHU
mpaii»; «OImiHka Ta aHali3 pPU3HKIBY; «AHANI3 Ta KOHTPOJb 3a0pyJHEHb Y
BUPOOHMUOMY CepeIOBUIIII» Ta 1HI [3 — 5].

Opnnak, HE3BakKaloOuW Ha OUIBIIY KUIBKICTh JIHUCIUIUIIH, y MOJbcbkux BH3
CIIOCTEpITAEThCS CX0ka 3 YKpaiHO mpoOJeMHa CHTyallid, SKa TOB’s3aHa 3
BIJICYTHICTIO €JUHOTO MiAXOAY JO HOMEHKIATypH, CTPYKTYPHU Ta 3MICTY TaKUX
JUCUUIUIIH, a TakoX OOOB’S3KOBOCTI iX BHMBUEHHSA Y BCIX BHIIMX HaBYAJIbHUX
3aknanax kpainu. Tak, y koxHomy BH3 Ilonbiii HaB4asibHI IJIaHU MiATOTOBKHU
(axiBLIB 3 TUTaHb OXOPOHU Mpalll € pI3HUMH 1 Oe3cCUuCTEMHUMU. BiMOBIIHO Ha3BH
JTUCITUTIIIH, KUTBKICTh HABYAJIBHUX TOJAWH HA iX BHBYCHHS, a TaKOX BUMOTH [0
000B’SI3KOBOCTI BUBYEHHS JUCLMILIIH BIAPI3HAIOTHCS HE TUIBKH B MEKax KpaiHu, a i
B MEKax OJHOTO 3akiany [3 — 5]. Hampukiman, CTyIeHTH OCBITHBO-KBaTi(PiKAIIHHOTO
piBas  (OKP) «wmarictp», cHemianbHICTh «JIOTICTHKa», 10 HABYAIOTHCS Yy
BapmaBcbkoMy yHIBEpCHUTETI HayK MpO KUTTS BHUBYAIOTH (32 BHOOPOM) Taki
JTUCHUTUTIHU: - IPOTUIIOKEKHUMN 3aXUCT B OyJIMHKAX JIOTICTUKH, 310POB’s Ta Oe3nexa
B JIOTICTHIII, OXOpOHa Tpalll Ta 6e3mneka B jorictuill. HaBuanbHi X IJIaHW MiATOTOBKH
crynentiB OKP «6akanaBp» B npomy x BH3 He nepenbauaroTs BUBYEHHS >KOAHOI
JTUCLMIUTIHU, IO TOB’s3aHa 3 Oe3mekoro mpari [3 — 5]. BimmoBimHa cutyariis
CIIOCTEPITAEThCS 3 HABYAIBHUMH IUTAHAMHM  CHEIIAIbHOCTI «MEHEIKMEHT» Y
BapmaBcbkoMy yHIBEpCUTETI HayK Hpo XHUTTA Ta y KpakiBcbkiil akagemii im. A.
Momxescekoro. Ctyaentu OKP «OakanaBp» He BUBUAIOThH JKOAHOI JUCHUIUIIHM SIKA
CTOCYEThCSI TTMTaHb OXOPOHHM Tpalll Ta OE3MeKH KUTTEMIsTLHOCTI [3 — 5]. HaBmakw,
mporpamMor0 miAroToBku cryaeHtiB Toro X OKP «OakamaBpy», cHemiaibHICT
«JIOTICTHKa» Ta «MeHeIKkMeHT», ane y BH3 — Ilomitexnika m. Jlon3s nepeabaueHo
00OB’SI3KOBE BHMBUYEHHS TUCIUIUIIHA «CHCTEMH YIPAaBIIHHA OE3MEKO0 Mpaii» Ta
«3axHUCT BiJ IIYMy» 1 «IIPOMHUCIIOBa €proHomika» BiamoBigHo. B mux xe BH3 3a
BUOOPOM  MPONMOHYIOTHCS  aJbTEPHATUBHI  JUCIUIUIIHU:  «EJIEKTPOOE3IeKay;
«ipeHTudikaiis Ta oiiHka mpodeciitHoro pusuky» [3 — 5]. Crymentu OKP
«OakanmaBp»  CIHEIialbHOCTI  «apxiTekTypa» KpakiBcbkiii  akamemii M. A.
MOo)KeBCHKOTO HE BHWBYAIOTh JUCIUILIIH TOB’S3aHMX 3 OXOPOHOIO Tpal, a y
[Tomitexnimi M. Jloa3bp BHBYEHHS TakKMX IUCHUILIIIH € 000B’s3koBHM [3 — 5].
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HapuanbHi m1aHu U1 OJTHAKOBUX CHELIATBHOCTEW BIIPI3HSAIOTHCS HE TIJIBKU B
3anexxHocTl Bim BH3, a i y Mexax ¢akynbTeTiB B OJHOMY BUIIOMY HaBYAJIbHOMY
sakimami  [lomemi. Tak crymentm OKP  «bakamaBp», 10 HaBYAIOTHCS 3a
CHELIaJIbHICTIO  «aBTOMaTu3alisi Ta  poOOTOTexHiKa»  Ha  (aKyJIbTeTi
«ETIEKTPOTEXHIKH, EJEKTPOHIKH, 1H(OPMAaLIHHUX TEXHOJOTIH Ta aBTOMAaTH3AIlii»,
000B’SI3KOBO BUBYAIOThH JUCIHIUIIHY «€PrOHOMIKA Ta MPUHIUIHN O€3MEYHOT POOOTHY.
A CTyIOeHTH, UI0 OINAHOBYIOTh Ty CaMy CHeIIaJbHICTh, ajieé Ha (aKyabTeTi
«MaIIMHOOYTyBaHHS», OOOB’S3KOBO BHUBYAIOTh AUCIUIUIIHY «OXOPOHA 370pOB’S,
Oesreka Ta OXOpOHAa HABKOJUIIHBOTO cepenoBuma» [3 — 5]. be3cucTteMHICTh
MIIXOAY JO0 BUBYEHHS AUCIUIUIIH 3 OXOPOHM Ipalll CIOCTEPIraeThCs 1 Mij yac
PO3MOiTy HaBYAJBHUX TOAWH. 3arajioM IUCHHUIUTIHK IO CTOCYIOTBCS OXOPOHHU
mpaii, He 3aJeXHO BiJI TOr0 OOOB’SI3KOBI BOHM YU 3a BHUOOPOM, BHBYAIOTHCS
npotsirom 1-3 kpemutu. Opnak y KpakiBcbkiil akagemii iM. A. MoaxkeBCbKOro,
ctynentu OKP «OakanaBpy», 110 HaBYAIOTHCA 3a CIEHMIAIBHICTIO «(piHAHCH Ta
Oyxrantepchkuii 00JiK», BHUBYAIOTh JTUCIUIUIIHY «OXOpOHA TMpali Ta TEeXHIKa
0e3MeKr, OCHOBHA JIOTIOMOTa» MPOTAroM Jjwmiie m’std roaud [3 — 5]. Takwuii cran
CIpaB MPU3BOAUTH 10 (POpMyBaHHS CYCHUIBHOI JYMKH CE€pell CTYJEHTIB, PO
HEO0OOB A3KOBICTh Ta JAPYTOPSAHICTH MUTaHb O0XOpoHM mpaill. [I{o B cBoto yepry B
MOJAJIBIIOMY BUKIIMKAE CBIJIOME HEXTYBaHHS BHMOTaMU HOPMATHUBHO-IIPABOBUX
JOKYMEHTIB 3 OXOPOHM TMpaill MOJOAUMH (axiBISIMU B YMOBaX peajgbHOTO
BUPOOHMIITBA.

Skio npoaHaizyBaTh CTATUCTUYHI JaH1 MO0 MPUIMH BUHUKHCHHS HEIIACHUX
BUMAJKIB B YkpaiHi Ta [loibmi, sKi B TOMy YW 1HIOIOMY AacHeKTi MOB’S3aHi 3
NpSIMUMU TMPOSIBAMH  «JIIOJICBKOrO (hakTopa» TO BIANOBIAHI pe3ysibTath OyAYThb
Maibke criBBiIHOCHUMU [3, 7, 8]. Tak, B YKpaiHi po3no/iul 3a3HAaYEHUX NMPUYUH Ma€e
HACTYITHUM BUTJISAJ: HEBUKOHAHHS BUMOT 1HCTPYKIIiM 3 oxoponu mpaii (35,1 %);
HEBUKOHAHHS MOCaA0BUX 000B’s13KIB (8,7 %); MOpyIIEHHS TEXHOJIOTTYHOTO MPOIECy
(2.7 %); nopyuienss npaBui 6e3neku pyxy (monbotiB) (7,0 %); mopylieHHsT BUMOT
Oe3rnekn eKcIutyaTalli MaiiuH, oOjagHaHHs, ycTaTkyBaHHs (2,4 %); ocobucra
HeoOepexHicTy mnotepriioro (13.2  %); TpaBMyBaHHS (CMEpPTh) BHACHIIOK
MPOTUNIPABHUX 1M 1HIIUX 0cid (5,2 %); HE3aI0BUTbHUNA CTaH TEXHIYHUX 00’ €KTIB,
oOnagHaHHs Ta ycTaTkyBaHHA (3,6 %); HE3aJOBUIbHUN TEXHIYHUN CTaH 3aco0iB
BUpoOHULITBA (2,5 %); HEBIIMOBIIHICTb BUMOTaM O€3MEeKH TEXHOJOTTYHOTO MPOIIECY
(1,0 %) Tomro. BiacoTok Takux MpUYHH y 3araibHOMY 00cs31 ckiaB 81,4 % [3, 9].

OCHOBHMMHU TNpUYMHAMHU HEWACHUX BUMAAKiB y Ilonblil Takox € Ti, IO
MOB’s13aH1 3 MPSIMUMH TIPOSIBAaMH «IHOJCBKOTO hakTopa» [3, 9 — 11]: HeHanexHa
noBeAiHka npaniBHUKIB (60,7 %); HE3aJOBUIBHUI CTaH TEXHIYHOI'O YCTaTKyBaHHS
(8,5 %); HempaBusibHA opradizaiis pobodoro wmicus (5,3 %); HE BUKOPUCTAHHSA
3aco6iB 3axucty (1,5 %); nporumnpaBHi aii iHmMX ocid (6,8 %); HeagekBaTHUIA
ncuxodiznunuii ctan npamiBauka (1,4 %). 3aranpHuii BiICOTOK TAKUX MPUYHH CKJIaB
84,2 %, ogHaK B TOM K€ 4ac, BIICOTOK IIPUYMH, IO TOB’SI3aHUI B TOMY YU 1HIIOMY
aCmeKTi 3 SKICTIO HOPMAaTHUBHO-TIPABOBOi 0a3W € MOCUTh He3HauHuM — 9,5 %.
CraTtucTKa MO0 PO3MOILTY HENMACHUX BHUIAIKIB 32 MPUYUHHUMHU O3HAKAMU B
VYkpaiHi He HaJla€ BIIMOBITHUAX JTAHUX, K1 CTOCYIOTHCSI IPUYWH MOB’ I3aHUX 3 SIKICTIO
HOPMAaTUBHO-TIPaBOBOi 0a3u. AJjie BpaxoBYIOUM BH3HA4Y€HI B pPE3yJbTaTl aHami3zy
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npoOJieMd HOPMATUBHO-TIPABOBOI 0a3W 3 OXOPOHM Ipaili, MOKHA MPHUITYCTUTH,
TaKui BiJICOTOK B YKpaiHi Oyae 3HauHO Bumuid HiK y [lomemmi [3, 12].

HaBenenuii BicOTKOBUI PO3IMOALT MPUYNH BUHUKHEHHS HEITACHUX BUIIAJKIB Y
[Tompimi mPOTATOM OCTaHHIX POKIB 3 MOMEHTY pe(OopMyBaHHS CHUCTEMHU OCBITH €
BIJIHOCHO CTaQJIUM, W0 CBIJYATh MPO HEAOCTATHE TPHUAUICHHS YBard pPiBHIO
IIITOTOBKH (hpaxiBINB 3 MHUTaHb OXOPOHH mparti [3, 13].

3a pesynapTaTaMyd TPOBEACHUX JOCHIKEHb MOXKHA 3pOOWUTH HACTYMHI
BHCHOBKH:

- €BpOMEWchbka MOJENIb CHUCTEMH OCBITH, 3 TOYKH 30py piBHS IMiJATOTOBKU
(haxiBIliB 3 TUTaHb OXOPOHH Mpalll € Hee(heKTUBHOIO;

- B KOHTEKCTI BIUIMBY SIKOCTI OCBITH Ha MPOSBH <JTIOJCHKOTO (hakTopay,
BU3HAYAIBHY pOJb Ma€ HE KUIBKICTh JIUCHUIUTIH Ta HaBYAIbHHX TOJWH, a
OOOB’SI3KOBICTh 1X BHBYCHHS pPa30M 13 CHCTEMAaTHUYHICTIO iX BUKIAQJaHHA 32
TUTIOBUMH HABYAJIILHUMH TPOTPAMaMH Y BCiX 0€3 BUKIIOUCHHS BUIIMX HABYAIBHUX
3aKJIaiaX Ta I BCiX 0€3 BHKIFOUCHHS CIIEIiaIbHOCTEH;

- 3Ba)KalOUM HAa TEBHUM, BIITEPMIHOBAHMU Yy Yaci, HETaTUBHUI e(eKT Bif
3alpoBa/KEHUX 3a OCTaHHI POKM 3axoliB B pedopmi 3aKOHOJABCTBA 1 OCBITH
VYkpaiHu CTOCOBHO OXOPOHHM TIparli, IO BIUIMBAIOTh HA CTaH O€3MeKu BUPOOHMUIITB,
MO>KHa 3pOOUTH MPOTHO3 MPO 30UIBLIEHHS B HEJAAIIEKOMY MalOYTHBOMY KIJIBKOCTI
BIJIITOBITHUX ITOKA3HUKIB.

(¢}

11

Jlitreparypa:

1. boukoBcbkuii A.Il. «JIroackkuii akTop» Ta PU3MK BUHUKHEHHS HeOe3MeK:
BUIAQIKOBICTh UM 3aKOHOMIpHICTh. Oneca, FOpuauuna niteparypa, 2015. C. 136.

2. HerpeOcebkuit O.A., boukoBebkuit A.Il. AkTyani3zalnis «10ChKOT0 GakTopa»
y CTaJoMy PO3BUTKY Jt0JACTBA. Xapuosa nayka i mexnonoeisa. 2012. Ne4(21). C. 100-
103.

3. bouxoBcekuit A. I1. HaykoBi OCHOBH ynpaBiliHHS PU3UKaMHU BUHUKHEHHS
npodeciitnux HeOe3neK: auc. ... JOKTop TexH. Hayk: creir. 05.26.01. HTY I,
Huinpo, 2019. 385 c.

4. Bochkovskyt A. P., Sapozhnikova N. Yu., Gogunskii V. D. Legal and
organizational issues of improving the labor protection and industrial safety level at
Ukrainian enterprises. Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu.
2017. Vol. 5 (161). pp. 100-108. DOI:10.13140/RG.2.2.33613.23528

5. Bochkovskyi A. P., Sapozhnikova N. Yu., Gogunskii V. D. Labour
protection and industrial safety in Ukraine: problems of transition period and
perspective ways of development. Grain Products and Mixed Fodder’s, 2016. Vol. 4
(64). pp. 42 —50. DOI:10.13140/RG.2.2.20894.13126

6. Accidents at work statistics. URL: https://ec.europa.eu/eurostat/statistics-
explained/index.php/Accidents at work statistics (mara 3BepHenHs: 11.04.2020).

7. boukoBcekuit A.Il. TeopernuHi acmeKTH yHIBepcami3alii OIlIHKH
npodeciiHOTO PHU3MKY B CHUCTEMax yIPAaBIIHHSI OXOPOHOIO TMparli. BicHux
JIvsiscoroeo Oepoicasrozo yHieepcumemy beznexu sxcummeoisnvrocmi, 2016. Ne 14,
C.134-151 DOI: 10.13140/RG.2.2.22043.87848

8. Bochkovskyi A. P., Sapozhnikova N.Yu. Aspect of minimization areas of

ISSN 2567-5273 140 www.moderntechno.de


https://ec.europa.eu/eurostat/statistics-explained/index.php/Accidents_at_work_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Accidents_at_work_statistics
https://journals.onaft.edu.ua/index.php/gpmf/article/view/1314

Modern engineering and innovative technologies Issue 11 / Part 4

«Human factor» in labor safety. Grain Products and Mixed Fodder’s, 2019. Vol. 1
(73). pp. 10 — 14. DOI: 10.15673/gpmf.v19i1.1314

9. boukoBchkuit A.Il.,, CamoxnikoBa H.FO. IligBumenHs edeKTHBHOCTI
(YHKIIOHYBaHHS CHUCTEMHU YIPABIIHHS OXOPOHOIO TMpalli METOJaMH CTATUCTUYHOTO

aHamizy.  Bicnux  Jlveiecbkoco  Oeporcagnoco  ymigepcumemy — 6e3nexu
HCUMMEOISAILHOCHII. 2017. Nelé. C. 84-99.
URL:https://journal.ldubgd.edu.ua/index.php/Visnuk/article/view/167 (marta

3BepHeHHs: 14.04.2020).

10. BouxoBchkuii A.Il. MeTo/1010TI4HI OCHOBHM 3aCTOCYBaHHS MapKOBCHKHX
MpoIeciB  JUIsl  OI[IHIOBaHHS  PU3MKIB B CHCTeMax  <«JIIOJWHa—MalliHa—
cepenoBuIe». Bichuk  Jlbgiscbkoco — Oepoicagnozo  yHigepcumemy — Oe3neKu
arcummeoisnvbrnocmi. 2018. Ne 18. C. 88-95. DOI:10.32447/20784643.18.2018.09

11. Bochkovskyi A. P., Sapozhnikova N.Yu. Minimization of the “human
factor” influence in Occupational Health and Safety. Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu, 2019. Ne 6. PP. 95-106. DOI: 10.29202/nvngu/2019-6/14

12. Bochkovskii A.P., Gogunskii V.D. Development of the method for the
optimal management of occupational risks. Eastern-European Journal of Enterprise
Technologies. 2018. Ne3/3(93). P. 6-13. DOI: 10.15587/1729-4061.2018.132596

13. boukoBcbkuit A.Il. OHTOJOriYHI Ta THOCEOJOTIYHI AaCTEKTH PHU3UKY
BUHUKHEHHSA HeOe3mnek. Bicnuk JIveiecvbkoeo Oeporcagnozo ymigepcumemy Oe3nexu
AHCUMMEOISLILHOCTN. 2015. Noll. C. 137-143. URL:
https://journal.ldubgd.edu.ua/index.php/Visnuk/article/view/421 (mara 3BepHEHHS:
14.04.2020).

References:

1. Bochkovskyi, A. P., 2015. «Lyudskij faktor» ta rizik viniknennya nebezpek: vipadkovist
chi zakonomirnist [The "human factor" and the risk of hazard: coincidence or regularity]. Odesa:
Yurydychna literature.

2. Netrebskij O.A. and Bochkovskiy, A.P., 2012. Aktualizaciya «lyudskogo faktora» u
stalomu rozvitku lyudstva [The actualization of the "human factor" in the sustainable development
of mankind]. Harchova nauka i tehnologiya, no. 4(21), pp. 100 — 103.

3. Bochkovskyi, A. P., 2019. Scientific bases of management of risks of professional dangers.
Dr.Sc.(Eng.). Thesis. Dnipro, Natsionalnuy Hirnychuy Universytet.

4. Bochkovskyi A. P., Sapozhnikova N. Yu. and Gogunskii, V. D., 2017. Legal and
organizational issues of improving the labor protection and industrial safety level at Ukrainian
enterprises. Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, no. 5 (161). pp. 100-108.
doi:10.13140/RG.2.2.33613.23528

5. Bochkovskyi A. P., Sapozhnikova N. Yu. and Gogunskii, V. D., 2016. Labour protection
and industrial safety in Ukraine: problems of transition period and perspective ways of
development. Grain Products and Mixed Fodder’s, no. 4 (64). pp. 42 - 50.
doi:10.13140/RG.2.2.20894.13126

6. Accidents at work statistics. Available at: < https://ec.europa.eu/eurostat/statistics-
explained/index.php/Accidents at work statistics> [Accessed 11 April 2020].

7. Bochkovskyi, A. P., 2016. Theoretical aspects of univarsalization of professional risk
evolution in occupational health and management systems [Teoretichni aspekti universalizaciyi
ocinki profesijnogo riziku v sistemah upravlinnya ohoronoyu praci]. Bulletin of the Lviv State
University of Life Safety, no. 14, pp. 134—151. doi: 10.13140/RG.2.2.22043.87848

8. Bochkovskyi A. P. and Sapozhnikova, N.Yu., 2019. Aspect of minimization areas of

ISSN 2567-5273 141 www.moderntechno.de


https://journals.onaft.edu.ua/index.php/gpmf/article/view/1314
https://doi.org/10.15673/gpmf.v19i1.1314
https://journal.ldubgd.edu.ua/index.php/Visnuk/article/view/167
https://doi.org/https:/doi.org/10.32447/20784643.18.2018.09
https://doi.org/10.29202/nvngu/2019-6/14
https://journal.ldubgd.edu.ua/index.php/Visnuk/article/view/421
https://ec.europa.eu/eurostat/statistics-explained/index.php/Accidents_at_work_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Accidents_at_work_statistics
https://journals.onaft.edu.ua/index.php/gpmf/article/view/1314

Modern engineering and innovative technologies Issue 11 / Part 4 (\§

«Human factor» in labor safety. Grain Products and Mixed Fodder’s, no. 1 (73). pp. 10 — 14.
doi: 10.15673/gpmf.v19i1.1314

9. Bochkovskyi A. P. and Sapozhnikova, N. Yu., 2018. Improvement of the effectiveness of
functioning of the occupational health and safety management system using statistical
analysis. Bulletin of Lviv State University of Life Safety, [online] no. 16. Available at:
<https://journal.ldubgd.edu.ua/index.php/Visnuk/article/view/167> [ Accessed 14 April 2020].

10. Bochkovskyi, A. P., 2018. Methodological bases of application of Markov processes for
risk assessment in systems "man-machine-environment" [Metodologichni osnovi zastosuvannya
Markovskih procesiv dlya ocinyuvannya rizikiv v sistemah «lyudina—mashina—seredovishe»].
Bulletin  of the Lviv State University of Life Safety, mno. 18, pp. 88-95.
doi:10.32447/20784643.18.2018.09

11. Bochkovskyi A. P. and Sapozhnikova, N.Yu., 2019. Minimization of the “human factor”
influence in Occupational Health and Safety. Naukovyi Visnyk Natsionalnoho Hirnychoho
Universytetu, no. 6. pp. 95-106. doi: 10.29202/nvngu/2019-6/14

12. Bochkovskii A.P. and Gogunskii, V.D., 2018. Development of the method for the optimal
management of occupational risks. Eastern-European Journal of Enterprise Technologies, no. 3/3
(93). pp. 6-13. doi: 10.15587/1729-4061.2018.132596

13. Bochkovskyi, A. P., 2015. Ontological and epistemological aspects of the risk of hazards.
Bulletin of the Lviv State University of Life Safety, [online] no. 11. Available at:
<https://journal.ldubgd.edu.ua/index.php/Visnuk/article/view/421> [ Accessed 14 April 2020].

Abstract: The article analyzes the systems of training specialists in occupational safety at
higher education institutions of Ukraine and the Republic of Poland and analyzes the statistics on
the causes of accidents at enterprises. The main problems of preparation are found to be
insufficient hours to study the respective disciplines, their limited nomenclature and the optional
nature of their study. The conclusion is made about the relationship between the existing problems
and the causes of accidents, which testifies to the ineffectiveness of the current system of training of
occupational health professionals both in Ukraine and in EU countries.
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Anomayia. B pobomi pozensioacmuvca cneyugixa npoekmyeanus i po3pooKu cucmemu 0
3Hax00dcenHs naaziamy. Y po3pobnenii cucmemi Oyia peanizo8ana nepesipKa pieHio YHIKAIbHOCHI
meKkcmogoeo Koumenmy. Texuwiuna peanizayisi 6UKOHAHA HA 6A3i BUKOPUCMAHHI BUCOKOPIBHEBOT
Mo8u npocpamyseants Java, inmezposanozo cepedosuwa npozpamyeanus NetBeans ma epagiunoi
oioriomexu Swing.

Knrwuoesi cnosa: ynikanvricmo, naaziam, cucmemu aHmu naaz2iamy.

BCTyH. VY cBiri, ne [aTepuer Ha6Hpae BCE OLIbIILY 1 OLIBILY nonynﬂlech HOBI
CTaTTi Ta POOOTH MUIIYTHCS LIOAHS, 1, 100 BOHH HE OYJHM KOIIEI BXE ICHYIOUUX,
NOTPIOHO JOKJIACTU 3yCWJIb MpPH iX CTBOPEHHI. MeTa JOCHiIKEHHS — MOJsrae y
po3po0Il CHUCTEMH OLIHKM PIBHSA YHIKQJIBHOCTI TEKCTOBOTO KOHTEHTY JUIS
3a0e3neueHHs (PYHKIIM IMBUAKOT Ta SKICHOI TMEPEeBIPKU YHIKAIBHOCTI 3a4aHOTO
TEKCTy CTaTTi 4M TeKcTy (aitmy. OO0’€KT MOCHIIKEHHS — YHIKaJIbHICTh KOHTEHTY.
[Ipeamer pochipkeHHST — AOCHIDKEHHS CHeurM(ikd TMepeBipKU  yHIKaJIbHOCTI
TEKCTOBOI'O KOHTEHTY. ['0ioBHa mpoOjema Mpu CTBOPEHHI CTAaTTI YU HANHCAHHI
pobOTH - YHIKaIBHICTh KOHTEHTY [1]. He mae 3HaueHHs, yM MUIIETE BH CTaTTI
BJIACHOPYY, UM 3aMOBJISIETE iX y KOIipaWTepa, BCE OJHO HEOOXITHO MEPEeBIPUTH
TEKCTU IUX CTAaTel Ha YHIKAJIbHICTh. Y HIKAJbHICTh CKJIaAy CTAaTTi IyKe BaxkiuBa. Ha
HE YHIKaJbHI CTATTi, IO PO3MIIIEHH] y CepeIoBUIIl [HTEepHET, HAKJIaal0ThCs CAaHKITIi
MOIIYKOBUX CHCTEM, IO 3MEHIIYE iX IMHHICTh, a TaKOX KUIbKICTh MEPEerJIsiIiB.
Posminnyroun uysxuii TekcT (6€3 BKa3iBKM aBTOPCTBA) JIOJUHA PU3UKYE OTPUMATH
CKapry Ha MOPYIICHHS aBTOPCHKUX MpaB. J{Jisl mepeBipKy YHIKATHHOCTI TEKCTY CTATTI
noTpiOHAa aBTOMAaTH3allisl TPOIeCY 1 BUKOHAHHA 3a/layl TEPEeBIPKU 3a SKOMOTa
KOpOTII TepMiHH. BifcyTHICTh HEOOX1HOCTI BPYUHY MEPEBIPSITH BEIUKY KIJIBKICTh
CalTIB 3 HAyKOBUMHU CTATTAMHM, 00 MNEPEBIPUTH YHIKAIBHICTh BIACHOI CTaTTI,
CYTTE€BO 3HMWKYE Yac HAa BHUKOHAHHS L1€i POoOOTH, a TAKOX MIJABUILYE SKICTh il
BUKOHAHHS. 3aBASKM BUKOPHUCTAHHIO CTBOPEHOI CHCTEMH CTa€ MOXKIMBUM
3a0e3ne4yeHHs] €(PEeKTUBHOIO aHali3y CTaTTl Ha YHIKaldbHICTh. CUCTEMHU MEPEBIPKU
PIBHSI YHIKQJIbHOCTI TEKCTOBOTO KOHTEHTY IMOJIETIIYIOTh MPOLEC 3HAXOKEHHS KON
ctatTl. BoHM 3a0e3neuyroTh aBTOMaTU30BaHUW MOILIYK CTATEH 1 OTPUMYIOTh TUIIBKH
HEOOX1IHy KOpHCTyBadeBl 1HQOpMaIil0 3 YyciX JIOCTYNHUX I[HTepHeT-IxKepen.
[ToTpeba B mBHAKOMY 1 €pEKTHUBHOMY aHaji31 TEKCTOBOTO KOHTEHTY 1 IpU3BeNa JI0
CTBOPEHHS CHUCTEM TNEPEBIPKM PIBHS YHIKAJIBHOCTI TEKCTOBOTO KOHTEHTY.
AKTyanbHICTh pOOOTH TOJSITAE B TOMY, 110 MPOBEJACHUN aHaIi3 METOIIB MEPEBIPKU
PIBHSI YHIKQJIBbHOCTI TEKCTY Ta CIPOEKTOBAHA MOJIENb MPOTPAMHOI0 3a0e3MeyeHHs
NIePEBIPKHU PiBHS YHIKAJILHOCTI TEKCTY.
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OcHOBHHUI TeKCT. YHIKAIBHICTh TEKCTY - MOKA3HUK BIJICYTHOCTI JyOJIIB TEKCTY
B IuTepHeTi [2]. YHIKAIBHICTH € OJHUM 3 0a30BUX KPUTEPIiB, 32 SIKUMHU MOLIYKOBI
CHUCTEMH OI[IHIOIOTh SIKICTh TEKCTOBOTO KOHTEHTY. 3a MyOJiKalilo He YHIKaJbHOI
CTaTTi, Ha Hei, CKopille 3a Bce, OyAyTh HaKJIAJCHI CaHKIIi MOIIyKOBUX cucteM. /o
TOTO X, HE YHIKajdbHa 1H(QOpMAIlS HaBpAJ YU MPEICTaBIs€ LIHHICTh 1 KOPUCTH.
[Inariat — mnpuBIacCHEHHS aBTOPCTBA Ha UyXHil TBIp ab0 Ha 4YyXe BIIKPUTTS,
BUHAXIJ] YU PAaIllOHATI3aTOPCHKY TMPOMO3MIlI0, a TAaKOXX BUKOPHUCTAHHS y CBOIX
npaisix 4y>koro TBopy 0e3 mocuiianHs Ha aBtopa [2]. [lnariat 3 mosiBoto InTepHeTy
NIEPETBOPUBCS B CEPHO3HY TTPOOIIEMY.

[upokuit gocTyn A0 BITUYM3HSIHOI Ta 3apyOiKHOI JiTepaTypu, OaraTopa3oBe
30UTbIIEHHST uyucha npodeciiHuX BUAaHb, NyoOmikanid B IHTepHETI - Bce 1€
IPAKTUYHO 3BOAMTH HAHIBELb OYyJb-Kl PEIaKTOPChKI MPAarHEHHs «IEPEBIPUTH» a00
«BCTAHOBUTHU» CHPABXKHICTh 1 OpUTIHANBHICTh apryMEHTIB 1 (akTiB, SKi
BUKOPUCTOBYIOTHCSI B PYKOTIHCAX, MPOTIOHOBAHUX JI0 IyOJiKarii.

Metoau BusBIIEHHS Iariaty. MeToAu XapaKTepHU3YyIOTbCs MO THUITY OLIHKHU
nonioHocti. Ha puc.l HaBegena kimacudikaiisi METOIB KOMIT'IOTEPHOTO BHUSBIICHHS
mariaTy 3 TeXHI9YHOT TOUKH 30py [3].

MeTo/H BHABTSHHA ILTaTiaTy
OmiHKa ToKATBHOT OniHka momiGHOCTI y IiToMy
moziGHOCTi
TTAKTHIOCKOMs AHarTi3 IOMHPKBAHOCTI BHABRMeHRS ILTATIATy, MO Stylometry (nocaiTxeHHA
TepMiHY Ma€ B OCHOBI LIHTYBAHHA MOBHEX CTHIB)
BinmosinmicTs Ananis AHaTi3
pAmKa "MHOHHH CTTiB" Ma0I0Hy IHTAT

Puc. 1. Cxema kinacudikanii MeToAiB KOMII’IOTEPHOT0 BUABJICHHS IIATIaTy

JIiss  CTBOpEHHS CHCTEMH aHalli3y TEKCTOBOTO KOHTEHTY Ha TMpeaMer
YHIKQJIbHOCTI HAUOLIBIIT 3PYYHUM Ta TOYHUM € METOJ TaKTHUIIOCKOITIi.

IcHye nBa cmocoOu MepeBipku TEKCTY Ha yHIKaIbHICTD [1],[3]:

1. Owunaiin-cepBicu. bigbIIicTh 3 HUX Mpalioe OE3KOMTOBHO ab0 YMOBHO
0€3KOIITOBHO: 0€3 OIIaTH € MOJIMBICTh MEPEBIPUTH HA YHIKAIbHICTH OOMEXEHE
YHCJIO TEKCTIB Ha J00y Ta/abo cTaTTi 0OMEXEHOTO 00’ €My, HAPHUKJIAA BiJl I’ SITH IO
JIECSITU TUCSY CUMBOJIIB.

2. Ilporpamu-anTimiariatopu. Taki mporpamMu  BCTAHOBJIIOIOTHCS — Ha
MEePCOHAIbHUNM KOMIT'IOTEp Ta TMPAIIOI0Th SK 1 1HIIE MporpaMHe 3a0e3medeHHS.
Kosxna mporpama BUKOPUCTOBYE CBiM aJTOPUTM MepeBipku Tekcty. st mepeBipku
000B’sI3KOBO MOTPeOyeThCst aocTyn 10 I[HTEepHETY. AHami3 mporpaMm MepeBIpKH
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TEKCTY Ha IuiariaT npoBeAeHui B poooTi [4].

Po3pobka anroputmy poGotm mporpamu. [l CTBOpPEHOI CHCTEMH aaTOPUTM
JAKTHUJIOCKOMIYHOT TEPEeBIPKH TEKCTOBOTO KOHTEHTY Ha YHIKAJIbHICTh OyB
nokpaiieHuii. B opuriHasibHOMY anropuTmi, BIIOMTKH TEKCTY MOPIBHIOBAJINCH 3
BimOMTKaMu B IHTepHeTi. B po3poOieHOMY MOKpameHOMY allfOpUTMi BIJOUTKH
TEKCTY BUKOPUCTOBYIOTHCS JIJISl 3HAXOJKEHHS CaWTiB, 3BIJKH, IMOBIPHO, OyB B3STHI
MOYaTKOBUHM TEKCT. B opurinani ans nigpaxyHKy piBHIO YHIKAJIbHOCTI MOPIBHIOIOTHCS
JUIIe BIIOUTKH, a B PO3POOJIEHOMY — BUKOPUCTOBYETHCSI YBECh MOYATKOBHUM TEKCT.
AJTOPUTM MOKPAILIEHOTO METOAY AAKTUIIOCKOMIT HAaBEJIEHO Ha pUC.2.

Mepenobpolka TekcTy

¥

PozpaxyHok Bin0WTEIB TEKCTY

¥

MopiBHAHHR BIAOUTEIE 3 BIOOWTEAMKW B
IHTEPHETI

¥

2PepeMeHHA NOCUNaHE Ha CaATH AnA
KOWHOMD 3HaMOeHOro BinouTry
= * B =
MopIEHAHHA YCLOMD TEKCTY BiOnoBioHM:
BiOGWTHIE 3 TEKCTAMM CTATEA 5 SHARQEHMX
NoCHNaHb
¥

MigpaxyHoK YHIKaNEHOCTI

Puc. 2. Anropurm noKpameHoro MeToay JaKTHJIO0CKOIIl

Po3po06ienuii aaropuT™M OIIHKM PiBHS YHIKaJbHOCTI TEKCTOBOTO KOHTEHTY
MICTUTh HACTYIIHI €TaIlH:

1. KopuctyBau BBOAUTH y mporpamHe 3a0e3leueHHs] MOYaTKOBUN TEKCT abo
BUOUpae ¢aiin, rpyny QailiiiB Yu JTUPEKTOPIIO, 1€ MICTUTHCS MOYATKOBUNA TEKCT, L0
HEOOX1/THO MEePEBIPUTH HA YHIKAIbHICTD.

2. Cucrema po30MBa€ MOYATKOBHM TEKCT YW TEKCT 3 (aiiIiB Ha Tak Ha3BaHI
«TEKCTOBI BIIOMTKW», 1 Ha KOXXEH BIIOWTOK, 3a Jgomomoror iHTepdeiicy Google
Custom Search Application Programming Interface, pobutp nourykoBuii [HTepHeT-
3amuT, Ta OTPUMYE Y pe3yJbTaTi (hailiu 3 pe3yjabTaTamMu IMOIIyKy 30iry y cepeoBHUIII
Inrepuer y ¢popmati JSON (JavaScript Object Notation).

3.3 JSON-(aitiy BUTATA€ThCSI CIHMCOK IMOCHJIaHb, KOJI CAalTIB IUX IOCHUJIAHb
3aBAHTAXKYETHCS y TMaM'siTh, MO0 TICJIS I[OTO BIJIOKPEMHUTH 3 HUX TEKCTOBY
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iH(popMmaitiro.

4. OtpumaHa TEKCTOBa 1H(OpMaIlisl TOPIBHIOETHCS 3 MOYATKOBUM TEKCTOM, IO
BBIB KOPHCTYBad, Ta IIJPAXOBYETHCS MPOLEHT YHIKAIbHOCTI KOXHOI OKpPEeMOi
YACTUHU TEKCTY.

5. CucrtemMa mipaxoBy€ OCTATOUYHUN pIBEHb YHIKAJIBHOCTI SIK CEpeIHE
apu(MeTHyHe YHIKAIbHOCTI KOXHOI OKPEMOi YaCTUHU MOYATKOBOTO TEKCTY.

6. Cuctema Oynye rpadix yHIKaJIBHOCTI, J€ BPaxOBY€ YHIKAJIbHICTh KOXHOI
YaCTUHU Ta aJipeca cailTy, 3 IKoro, iMOBIpHO, OYB CKOMIHOBaHUI MOYATKOBHM TEKCT.

7. Cucrema BigoOpakae pe3yJbTaTH OIIHKA OKPEMUX YaCTHH TEKCTY,
3arajJbHUM pe3yibTaT Ta Tpadik y 3po3yMuliid KOpUCTyBaueBi (Gopmi (BUBOAMTH
pe3yJbTaTh Ha €KpaH).

Pe3ynbTaT BHKOHAHHS TEPEBIPKA PIBHS YHIKAIBHOCTI TEKCTY 3 YaCTKOBO
VHIKaJIbHUM TEKCTOM Ta 3allO3MYEHHSIM TEKCTy 3 JCKIJIBKOX JDKEeped HaBeICHO Ha
puc.3.

Vrorosan yHUKanEHOCT: 40.14580665653496%

Puc. 3. Pe3yabTaT BUKOHAHHS NePeBipKU PiBHS YHIKAJIbHOCTI TEKCTY 3
YAaCTKOBO YHIKAJIbHMM TEKCTOM Ta 3all03MYECHHAM 3 IeKIIBKOX JKepe

SKoo KOpUCTyBay CKOMIIOBaB TEKCT He 3 oOfHoro IHTepHer-mxepena, a,
HaIpUKIAJA, 3 JIEKUJILKOX PI3HUX, CUCTeMa BiJI00pa3uTh yci IHTepHeT-nocuiiaHHs, 3
SKUX KOPUCTYBay, IMOBIPHO, CKOTIIFOBaB MOYAaTKOBUM TEKCT.

SKI1110 KOpUCTYBay BBIB YHIKaJIbHUMN, aBTOPCHKUM TEKCT, 1[0 HE 3yCTPIYAETHCS B
[HTepHeTi, TO MporpamMa BiJIo0pa3uTh piBEHb YHIKAIBHOCTI Y 80 UM BUIIE BIJCOTKIB.

[Ticns mepeBipkH pIBHA YHIKQJIBHOCTI, Iporpama BIAKpUE HOBY GopMmy 3
pe3yJabTaTaMu y BUIJISAAlI TaOMUI JJis OUTII 3pYYHOTO TEPErJisaay pe3yJbTaTiB.
KoxHy KIITUHKY TaOJMIl MOKHA BUIUIMTH 1 CKOMIIOBAaTH TEKCT CTATTi, YU CaAMT, 3
AKOoT0 OyJio B3STO BiANMOBINHY iHGOpMaIito. Pe3ynbTaT BHUKOHAHHS TMEPEBIPKA Ha
YHIKaJIbHICTh Y TAOJMYHOMY BUIJISLII HABEJEHO Ha puc.4.

JliarpamMa yHIKQJIbHOCTI, III0 CTBOpPEHA 3a pe3yJbTaTaMU IEPEBIPKU PIBHS
VHIKQJIBHOCTI TEKCTY 3 YaCTKOBO YHIKaJbHUM TEKCTOM Ta 3all03MYEHHSM TEKCTY 3
JEKIJIbKOX JPKEpes HaBeJeHO Ha puc.S.

Cucrema BIPOBa/)KEHA Yy JISUIBHICTH peakoJierii  KypHany «Po3BUTOK
TpaHcopty» Ta «BicHuk OnechKoro HamioOHATBHOTO MOPCHKOTO YHIBEPCUTETY).
BnpoBamxeHHst pe3ysibTaTiB poOOTH JO3BOJIMIIO PO3IIMPUTH MEPEBIPKY HA IJjariaT
pe3yNbTaTiB AUCEPTALIMHUX POOIT HA TPUCYKEHHSI HAYKOBUX CTYIIEHIB IOKTOpa
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https:/www Kot comiplatform/ame-nyzen-9-3950x-testhtml - 0.0 %
3. https:/www ixbt comiplatform/amd-ryzen-8-3950xctesthtml 0.0
W hitps:/www. ot comiplatform/ama-ryzen-9-3950xtesthtml 0.0
[ 3300X Hy#HbI 183 WECTHATEPHLIX YANNETa, JKnadbisa..  hitps:/www. ot comiplatform/amd-ryzen-3-3350xtesthiml 0.0
<OTOBPATE » I1X 8 HYKHLIC KONMUECTBAX HE TAK-TO NPOCTO, N0... hitips:/wwiw xdt comiplatform/amd-ryzen-0-3950x-testhtml 0.0
Uero yx ro80pHTL NP0 3950X — npoueccop ¢ TaKkoi e opr...  hitps:/www.ixbt comiplatform/amd-nzen-9-3950xtesthtml 0.0
& €My HYXHB! UNNNETH! B i B htips:/wwwixot hml 0.0
C Apyroil CTOROH, NPOLEECOPH! Intel ANA LGA206E CTaki...  htipsuwww.ixotcomiplatform/ama-ryzen-0-3050x-testhtml 0.0
3ato 8 nrore H.. htips:www ixot testhtml 0.0
TIPHEET M CATYBLMA & HOPMY B CNuxaiiiuee BpenA — Hens...  hitps:/Awwiw ixbt comiplatform/amd-ryzen-0-3950x-testhtml 0.0
€ ApYI0il CTOPOHbI, BOCHMUARSPHbIE MOASNM Ha HOBO MiK... hiips:/wwiw.ixbt comiplatform/amd-ryzen-0-3950s-testhiml 0.0 i

Puc. 4. Pe3yabTaT BUKOHAHHS NEPEBiPKU PiBHS YHIKAJIBbHOCTI TEKCTOBOIO
KOHTEHTY Y TaOJIMYHOMY BHUIJISAI

1 KaHAMJgaTa HayK, a TaKOXX HAYKOBHUX CTaTell HayKOBIIB, 1HKEHEPHO-TEXHIYHOTO
CKJIaJly, BUKJIaJlauiB, aCIpaHTIB, CTYJICHTIB, (haxiBI[iB, 10 3aiMalOThCsI BUPIIICHHIM
po0JieM HayKOBO-TEXHIUYHUX JIOCATHEHb HA TPAHCHIOPTI Ta CYMDKHHMX 3 HUM Trajy3sx
HAPOIHOTO TOCIOIapPCTBA.

File About

Tnaean | Hactpoiikn | TextAnalysis | Fpaduk

AunarpaMmma

[rttps:f/cpo.stu.cn.uafOlsanajpraletium) 130 el

56789/108579/CD498.
18isallowed=y

httpi/ frepo.dma.dp.ual1718/1/_TeciBric [rDmdﬂ“

http:/fwww.rusnauka,
com/15_NPN_2013/Sport/4_138778.doc.htm

nttp: floib. convdors or/vass 7download =1

https://mon. gov.uafstorage/ app/media/inkduzy vne-
navchannyajposibniki/Inclusive_study_Sep17.pdf

® https://cpo.stu.cn.ua/Oksana/praktium/ 130 html ® http:/fir.nmu.org.ua/bitstream/handle 123456789/ 108579/CD498. pdfPsequence = 18isallowed=y
http:/frepo. .dp. 718/1/ _I e (rpuch )pdf & http://ww om/15_NPN_2013/Sport/4_138778.doc.htm ® http://bib.convdocs.org/vese/?download=1

https://mon.gov.a/storags/app/mediafinliuzyvne-navehannyafposibniki/inclusive_study_Sep17 pdf @ Yumansreit Tewct

Puc. 5. [liarpama yHIKaJbHOCTI, III0 CTBOPEHA 32 Pe3yJIbTATAMU NepPeBipKu
PIBHSl YHIKAQJIBHOCTI TEKCTY 3 YaCTKOBO YHIKAJIbHUM TEKCTOM Ta 3al103UYEHHAM
TEKCTY 3 JeKiJIBKOX JuKepeJ

Bucnosku.

B pamkax BUKOHaHHSA JaHOi poOOTHM OYyJI0 BHKOHAHO HACTYMHI 3ajadi:
MIPOBEICHUM aHaTI3 NpeaIMETHOT 00J1acTi, sika nojsirae y cdepi aHamizy YHIKaIbHOCTI
TEKCTY; 3JIMCHEHMM aHali3 MOXIJIMBOCTEW, IepeBar Ta HEAONIKIB I1CHYIOUUX
MPOrpaMHUX AHAJIOTIB; PO3POOJICHUIM aJrOpUTM MEPEBIPKU PIBHS YHIKAIBHOCTI
TEKCTOBOIO KOHTEHTY; pO3po0JieHa MOJelb NEPEeBIPKA PIBHS  YHIKaJIbHOCTI
TEKCTOBOIO KOHTEHTY; CTBOPEHA CHUCTEMa OILIIHKU PIBHS YHIKAJIBHOCTI TEKCTOBOTO
KOHTEHTY JJiA 3a0e3MeueHHss QyHKIINA MBUJIKOI Ta SIKICHOI NMEPEBIPKU YHIKAJIbHOCTI
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3aJ1aHOI'0 TCKCTY.
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Abstract. The specifics of the design and development of a system for plagiarism are
considered. The developed system was used to check the level of uniqueness of textual content. The
technical implementation is based on the use of high-level Java programming language, integrated
NetBeans programming environment and Swing graphics library.

Introduction. The purpose of the study is to develop a system for assessing the level of
uniqueness of textual content to provide functions of rapid and qualitative verification of the
uniqueness of a given article text or file text. The object of study is the uniqueness of the content.
The subject of the study is the study of the specificity of checking the uniqueness of textual content.

The main text. Figure 1 shows the classification of methods of computer detection of
plagiarism from a technical point of view [3]. There are two ways of checking the text for its
uniqueness [1], [3]: online services, anti-plagiarism systems. The algorithm of work of the program
is developed. The algorithm of the improved dactyloscopy method is shown in Fig. 2. The stages of
the developed algorithm for estimating the level of uniqueness of text content are given. The result
of checking the level of uniqueness of the text with partially unique text and borrowing text from
several sources is shown in Fig. 3. The result of performing the uniqueness check in tabular form is
shown in Fig. 4. The uniqueness diagram created by the results of checking the level of uniqueness
of the text with partially unique text and borrowing text from several sources is shown in Fig. 5.The
system was implemented in the activities of the editorial board of the magazine "Transport
Development" and "Bulletin of the Odessa National Maritime University".

Conclusions. In the framework of this work, the following tasks were performed: analysis of
the subject area, which is in the field of analysis of the uniqueness of the text; an analysis of the
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opportunities, advantages and disadvantages of existing software counterparts, an algorithm for
checking the level of uniqueness of text content has been developed; a model for checking the level
of uniqueness of text content has been developed, created a system of assessment of the level of
uniqueness of textual content to provide functions of rapid and qualitative verification of the
uniqueness of a given text.

Key words: uniqueness, plagiarism, anti-plagiarism systems.

Crartsa Hamicnana: 29.04.2020 p.
© Po3ym M.B.

ISSN 2567-5273 149 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 4

N
http://www.moderntechno.de/index.php/meit/article/view/meit1 1-04-085
DOI: 10.30890/2567-5273.2020-11-04-085

UDC 911.3:314.4

COOPERATION OF ECONOMIC AND ECOLOGICAL FACTORS OF
PUBLIC HEALTH AND CONSEQUENCE OF ITS COMBINED INFLUENCE

IN UKRAINE
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Abstract: The study provides an assessment of the probability of deterioration of public
health under the influence of economic and environmental factors of the environment. In this
context, the environment is considered as a multilevel structure, which was composed of
interrelated subsystems: the natural, technological, socio-economic and psycho-social. A certain
combination of economic and environmental factors can act both as protective factors, and the role
of risk factors for health. Among the negative effects of ecological and economic risk - the
deterioration of public health and economic growth of public expenditure. The aim is to study the
interaction of these factors to create a healthy environment and to minimize public costs.

Key words: public health, economic and ecological factors, protective factors, risk factors

Introduction.

The subsequent worsening of the state of environment and crisis phenomena in a
socio-economic sphere predetermine permanent attention to the problems of
maintainance of public health in Ukraine. From existing for today researches swims
out, that terms ,,health”, ,,healthy man” can exist as an ideal model which to attain it
is practically impossible in the real life, as correlating certain estimations and criteria
of healthy individual to any man is impossible. Therefore, at the analysis of health of
population important is to estimate not so much, how to define the size of risk of loss
of health and main factors which draw a health level to it. For today there is not the
unique idea in relation to the size of payment of separate factors in forming of health
of population. But irrefutable is a fact of priority of factors of environment, or
medical-geographical factors. Among them ecological and economic factors are
important. All factors of environment in dependence on direction of their action can
come forward both the factors of defence and risk factors. Research purposes: to set
bases of synergistically co-operation of ecological and economic factors of public
health; reveal the size of the social losses and damages resulting from the
deterioration of public health under the influence of these factors.

The main text.

Problem statement and its relevance. Ecological and economic factors of
health are guided. As a result of cognition of mechanism of influence of these factors
on a population health, development of measures for creation of healthy environment
and for relation to the public cost cutting is possible. Also this information can be
taken into account at allocation of resources of medical service.
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Status of problem study in Ukraine. Needs of society in preserving and
promoting health is a basic. A health of population is the article of research of many
sciences. In the first turn it is medical sciences. However, such studies have long been
interdisciplinary by their relevance. In Ukraine the scientists of Institute of
demography and social researches, Institute of regional researches work above the
economic and social aspects of this problem. Ukrainian Scientific Institute of Public
Health investigating the health and hygienic and sanitary aspects of the problem.

It should also be borne in mind that the condition of individual and social
(population) health and illness of the population may have a direct and indirect
(mediated) effect of dozens (if not hundreds) of thousands of factors. [6, p. 17] There
is currently no generally accepted data on the share contribution of different factors in
the formation of individual and population health. The materials of the World Health
Organization indicate that the aggregate impact on health lifestyle allocated 50%,
habitat - 20%, heredity - 20%, the quality of health care - 10%. But these figures are
indicative.

However, in most published works of authors stopped the study one group of
influence factors: either economic or ecological. Medical geographers and hygienist
pay attention to dependence of the health from natural and biological factors and the
state of environmental pollution. Published work of medical geographers and
epidemiologists Ye. Goncharuk., Yu. Voronenko, N. Martsenyuk 1. [3], V.
Baranovsky [1], V. Gutsulyak [4] and V. Shevchenko and etc [5], [14] O. Lyubinets,
Y. Grzhibovsky, 1. Mironyuk [9], N. Mezentseva, S. Batichenko, K Mezentsev [10],
L. Shewchuk [15], etc. Economists point to the dependence of ill-health from the
adverse economic situation (V. Kutsenko, G. Thrillenberg 1. [7]). Also, researchers
emphasize that the deteriorating health decreases productivity and deterioration of
macroeconomic indicators. In particular, measures of demographic and social policy
for promoting health is the subject of E. Libanova’s scientific studies [8]. Medical
and social aspects of labor potential are analyzed in the works of L. Shewchuk [16].
Comprehensive research on the impact of both factors and study the effects of such
influence in domestic science are not common.

Results of the research.

In previous our studies [13] we have made an attempt to study the example of
such children in one region of Ukraine. To identify the degree of environmental
impact on the health of the children population, we have analyzed the relationship
between certain environmental parameters and morbidity rates for some disease
classes. In this context, the environment is considered as a multilevel structure, which
was composed of interrelated subsystems: the natural, technological, socio-economic
and psycho-social. It was selected group of factors and criteria associated with each
subsystem. The base of the study was statistics of Khmelnitsky region for 10 years.

We describe the research methodology. The study must use official statistics
on morbidity, mortality, life expectancy of the population in the regions of Ukraine.
To evaluate the economic factors be analyzed a set of indicators that characterize the
level of socio-economic development and quality of living. Source of information
about the ecological state of the environment are an official materials of the regional
offices of environmental safety. We analyze a number of parameters, grouped like
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this:

1) Demographics - populace settlements, population density, natural population
growth, the distribution of urban and rural population.

2) Environmental performance - the area of green space, air pollution the major
atmospheric pollutants (carbon monoxide, nitrogen oxides, aromatic hydrocarbons,
lead compounds, dust, soot, volatile organic compounds, ammonia); contamination of
surface water on microbiological and sanitary-chemical indicators, the level of
background radiation, the level of radionuclide contamination of food, the level of
nitrates contamination of food, pathological flora.

3) Medical and organizational indicators - providing medical staff of all
specialties, including therapists and pediatricians, providing junior nursing staff, the
potential of outpatient facilities.

4) Health indicators - incidence population for different classes of disease,
disability population, infant mortality to 1-year lifespan of the population, total
mortality, life expectancy of the population.

5) Socio-economic indicators - the level of gross regional product, housing
security per person, the volume of paid services per capita consumption of certain
foods, health care costs.

The correlation analysis for more than 50 quantitative indicators and indicators
of environmental health status of children showed: the ratio between groups factors
of strong, medium and weak action clearly in favor of the latter. This is because any
disease — poli-faktor phenomenon, a role played by genetic factors, physiological,
study them - purely medical issues. For analysis we used only those indicators that
were established strong dependency.

Calculated coefficient of determination shows that the volume of selected
environmental parameters results in variability in the incidence of children in the 50-
70% (depending on the particular classes of disease).

Using methodical recommendations assess the relative contribution of
environmental factors in the formation frequency of morbidity [11], set weight to
environmental factors influence the incidence according to different classes of
diseases. Each group has varying environmental factors influence effect on the
incidence of children: ecological and natural-geographical - 34.8%, social and
economic - 30.8%, socio-demographic - 16,5%, medical and organizational - 12.7%.
Only 5.1% of morbidity of children due to health reasons the older generation. And
though for different classes of diseases sharing contribution of individual factors is
different, the first two groups remain a leader and set mainly territorial type of
morbidity. It is therefore planned to investigate more the impact of these two factors
on the population of regions in subsequent studies.

Some theoretical models we have worked on the example of children. Planned
for future research to use these developments.

For the model we used integrated indices (integrated pollution index, synthetic
index level of socio-economic development and comprehensive indicator of health),
which were calculated using the methods of the author [13] and other researchers
proposed methods [11], [12]. After applying data smoothing procedure, was built
actual graphical model (Fig. 1A). Using regression methods described in [2] and
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implemented in the software package Surfer 7, allowed to obtain polynomial
regressive model (Fig.1B).
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Fig. 1. Three-dimensional model of the functional dependence of population
health status of children from environmental factors: A) actual and B)

theoretical.
Authoring

The resulting model for children represented by the equation:
z(x,y) = 1,659 — 0,784y-0,991x+1,102xy, (1)

where z — improve health of the children population; x — level of socio-economic
development of the territory; y — level integrated environmental contamination.

Conclusions. The main patterns revealed by the model are:

1) high level of socio-economic development of the territory can be considered a
"protection factor" and a high level of pollution - "risk factor" for children's health,
but the higher levels of pollution, the worse the high level of socio-economic
development of the territory serves as "protection";

2) child health is the worst when combined with low levels of socio-economic
development and a high level of environmental stress on the environment,

3) at constant average environmental load on the environment and increasing
levels of socio-economic development improves the health of children;

4) maintaining a healthy environment without any of the socio-economic
changes do not provide good prospects for public health.

Thus, given the importance of environmental and economic determinants of
public health, in any society, the focus should be on a healthy environment, not just
human health.
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Anomauin. Jlocniodcenns nepedbauano OYiHKY UMOGIPHOCMI NO2IPUEHHS CYCNITbHO20
300p08 51 N0 BNIUBOM EKOHOMIYHUX MA eKONO2IUHUX hakmopie cepedosuwa. Y oanomy KOHmeKcmi
008KINLIAL PO32NA0AEMbCA AK Oa2amopienesa cmpykmypa, 00 CKAaoy sAKoi 6X00Amsb 63A€EMONO08 A3aH]
niocucmemu: NpUpooHe, MeXHO2eHHe, COYIAIbHO-eKOHOMIYHe mdad  COYIANbHO-NCUXONIO2TYHE
cepedosuwa. Ilpu nesHomy no€OHaAHHi eKOHOMIYHI MA eKON02IYHI haKmopu MoxHcyms eucmynamu
AK Yy poai ¢ghaxkmopig 3axucmy, maxk i y poni gaxmopie pusuxy 300pos’si. Ceped He2amueHux
HACNIOKIB8 eKO0020-eKOHOMIYHO20 DPU3UKY - NOIPUIeHHSI 300p08’Sl HACENeHHs Ma 3POCMAHHSA
CYCRIIbHUX eKOHOMIYHUX 6UMpPam.

Ha npuxnadi oocnioscennss 3a Oanumu 0ecamupiyHo2o nepiody 300p0o8’s Oumsiuo2o
HaceneHHs 0)Y10 8CIMAHOBIEHO, WO KOJNCHA 2pYNa (hakmopie 008KILIA Xapakmepusyemvcs pisHUM
BKIAOOM Y 3aX80PHOGAHICMb Oimell: NpupooHuUyo-2eoepag)iuni ma exonociuni gaxmopu - 34,8%,
coyianvro-exonomiuni - 30,8%, coyianvro-oemoepadghiuni - 16,5%, meouxo-opeanizayitini - 12,7% .
Tinoxu Ha 5,1% 3axeoproganicms Oimell 3a1exHCums 6i0 Cmany 300p08's cmapuio2o NOKoNiHHs. |
Xoua 3a pi3HUMU KIACAMU X80POO BHECOK OKPeMUX YUHHUKIB BIOPIZHAEMbCA, nepuii 08I epynu
gaxkmopie 3amuwaromvca nioepamu. 1 came 60U  Gopmyroms  MmepumopianrbHul  Mun
3aX680pPIOBAHOCMI HACENEHH .

Jna nobyoosu mooeni Hamu SUKOPUCMOBYBANUCA [HMESPANbHI NOKA3HUKU (NOKAZHUK
iHme2panbHo20 3a0pYOHeHH s, CUHMEMUYHULL [HOeKC PIBHA COYIaNbHO-eKOHOMIYHO20 PO3BUMKY ma
KOMNJIEKCHUL NOKA3HUK 300p08's1). Taxuil nioxio 003605€ MIHIMI3y8amu KilbKiCmMb 03HAK MOOeIi
npu 36epesicenti il inpopmamueHocmi.

TonosHi 3aKkoHOMIpHICMb, 6CMAHOGIEHI 3 0ONOMO20K MoOeni, maki: 1) eucokuii pigems
COYIaNbHO-eKOHOMIYHO20 PO3BUMKY MEPUMOpIii MOJNCHA 88adcamu «Qakmopom 3axucmyy», da
BUCOKULL piBEHb 3a0PYOHEHHS HABKOIUUHBLO2O CEPedosua — «@PaxKmopom pusuxy» CycnilbHO20
300p08 s, ane Yum suuje pieHb 3a0pYOHEHHs, MUM 2ipule BUCOKUL COYIANbHO eKOHOMIYHULL PiBeHb
PO3BUMKY Mepumopii 8UKOHYE @QYHKYIl0 «3axucmyy, 2) 300pog's Oimell € Haucipwum npu
NOEOHAHHI HU3bKO20 DIGHS COYIANbHO-EKOHOMIYHO20 PO3BUMKY MA BUCOKO20 DIBHS €KO02IUHO20
HABAHMANCEHHSI HA HABKOIUWHE cepedosuuje; 3) npu He3MIHHUX CepeoHiX DIBHAX eKON02IYHO20
HABAHMAJICEHHS HA HABKOMUWHE cepedosuuje i 3poCmaroyomy pieHi COYiANbHO-eKOHOMIUHO20
PO3BUMKY cman 300pos's dimell nokpawyemocs; 4) 6e3 30epesicents 300p08020 HABKOIUWHBOLO
cepedosua HisKI i3 COYiaNbHO-eKOHOMIYHUX NepemeopeHs He 3abe3neuams XOpoulux nepcneKmue
OJ151 CYCNIiIbHO20 300PO8 5.

Omoxce, 3 02180y HA ceped0BUWHY 0OYMOBIEHICMb 300P08'st HACeNeHHs, Memot 0)0b-aK020
Cycninbcmea mae Oymu He npocmo 300p08'si MoOUHU, a 300pose cepedosuiye HCUMmeILIbHOCHII.

Knrwowuosi cnoea: cycninvne 300p08°s, eKOHOMIUHI ma eKoNo2iuHi axkmopu, Gakmopu
3axucmy, paxmopu pusuxy.
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Abstract. The paper deals with the development of a computer monitoring system. Computer
monitoring is increasingly used today to control the hygienic performance of water, air and soil.
Not only does modern computer technology not only measure and store data, but also analyze,
collate them against certain criteria. Creating any modern system requires the transfer of a certain
amount of data, so the modern system can not be imagined without the network. The most common
network to date is the global Internet. The Internet provides fast, remote access to the necessary
data for users from all over the world, making it very flexible to use.

Key words: ecology, environmental monitoring, environmental monitoring software,
web-technology of environmental monitoring, programming.

Introduction

Goal: Improvement of software and hardware for collecting and processing
environmental monitoring data.

One of the components of the system of measures for improving the ecological
status 1s information technologies, which allow to evaluate the situation effectively
and objectively and to propose new methods aimed at assessing and forecasting the
level of environmental pollution [1,2].

Every year, public institutions solve a number of problems related to the use and
processing of environmental information. The Law of Ukraine “On the Concept of
the National Informatization Program” sets out the tasks of creating information and
software complexes in institutions of various levels, the use of which should have a
significant impact on the organization of activities to stabilize the ecological state in
the country.

In medicine, the number of new methods of environmental analysis based on the
use of computer technologies has increased significantly.

With the help of modern information technologies, it has become possible not
only to store and organize the obtained data, but also to process it using mathematical
methods. A large number of industrial enterprises polluting the environment operate
throughout Ukraine.

In this regard, there is a need for continuous environmental monitoring of the
environment based on the introduction of modern information technologies.
Environmental monitoring is a system for monitoring the state of the environment.

The environmental data processing application is designed to save
environmental indicators collected for a specific region, edit them, and process them
using mathematical statistics methods. Interaction with other environmental
monitoring researchers in the world. This application allows users to create interest
groups and share their observations in real time [3].

Methodologies

This application uses a client-server architecture. Logic application (Back) is
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implemented using the Node.js framework, specially designed to create the logic of a
client-server application. The visual (Front) part is written in HTMLS using CSS
styles. The user interacting with the visual part sends requests to the server (Back).
The server processes the information and displays the results to the client on the
visual part.

The environmental monitoring application is written using web technologies,
which ensures its availability around the world. The application does not need to be
installed as well as software updates. The application, as well as data is stored on the
server, which prevents their destruction or disappearance from the user's hard drive
[4].

Using this application, you can significantly save time when analyzing and
processing environmental data.

The application developed as part of scientific work can help researchers of the
ecological state of the environment gain access:

* Construction of information technology assessment estimates of the labor
market;

* Consciousness of software and technology concerns and the selection of
environmental monitoring of the problem of the mid-range environment;

* Searches for information technology assessment of Wikipedia information on
environmental monitoring of poor navigation tools.

* In the process of information technology assessment of the labor rate;

* Simplification of environmental processing information;

* Simplification of monitoring for environmental data;

* Obtained participants and prior environmental problems.

The following mathematical statistics formulas are implemented:

* calculation of the average value;

* sampling of the maximum value;

* sampling of the minimum value;

« amount for the selected data.

Data is stored as tables on the server. When creating a table, the user is
prompted to fill out the fields of the table which will contain environmental
monitoring data. Users will be able to fill out data on any environmental data (water,
atmosphere, soil.)

Fields in the tables are divided into the following groups:

» tangible (smell, color, hardness, etc.);

 chemical elements;

* bacteria;

* radiation.

Before adding information to the service, you must register by entering the
username and password. Next, the user will just have to go through authorization.
When generating an account and saving customer data, the Advanced Encryption
Standard (AES) algorithm was used. The product supports multisession up to 500
users online, in the future it is planned to increase this number.

Users can:

* create groups to which participants can join;
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* add and remove members of your group;

* apply for group membership;

* delete groups;

* post data on the service;

* edit data on the service;

* delete data from the service;

* view data of other users if it is in the public domain;
* view your data.

Conclusions
An advanced model of software and hardware was developed to collect and
provide environmental monitoring data.
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Anomauin. B pobomi posensdacmucs npobremamuxa 3abe3neyents inghopmayiinoi de3nexu
CepBICHUX epeamuydHux cucmem, 30Kpema OONIKOBUX Ma Kepyruux Oill MOPCbKUX aA2eHmi8, SK
onepamopie 3 00pobKu Oanux. AHANI3 OCHOBHUX NOJONCEHb QOCAIONCYBAHOI MEeMAMUKU 003801U8E
30ilicHUmuy  Kiacugikayito OCHOBHUX Kame2opiu 3aecpo3 IHOpmayiliHoi Oe3neku cepeicHux
epeamudHux cucmem 07151 NOOANILULO2O CMBOPEHHA KOHbfenL{iﬁ ma uiisxie YHUKHEHHA OMPUMAHHA
HeCaHKYiOHOBAHO20 00CMYNY 00 OAHUX.

Kniouosi cnoea: inopmayitina 6Oesnexa, cepsicHi epeamuyui cucmemu, IHGopmayiini
MeXHOo10211.

Beryn, akTyaIbHICTD.

3 T[OpUYMHH TOCTIHHOTO PO3BUTKY TEXHOJOTIH, METoAiB 1 3aco0iB
HECaHKI[IOHOBAHOTO OTPUMAaHHS JOCTYyIy 10 1H(QOpMAItHOrO 1 MpPOrpaMHO-
amapaTHOro 3a0e3NedyeHHs] MIATPUMKH AISUIBHOCTI PI3HUX CEPBICHUX €pPraTUYHHUX
HalnpsSMKIB 1 Tally3eil HEOOXITHUM € PEryJsIipHUM Teperyisa 1 BIAOCKOHAJICHHS
ICHYIOUMX TIIXOMIB 110 3a0e3mnedeHHs iHQopmamiitHoi Oe3meku  (Ib)  ix
¢dbyHkuionyBanus [ 1].

VY 3B'M3Ky 3 yIOCKOHAJIEHHSIM TEXHOJIOTIM cy4acHI MOPCBKI CyJIHa IHTETPYIOTh B
CBOEMY CKJaJi Cy4aCHI KOMI'IOTEpHI 1 MepexXeBl TEXHOJIOTi JJisi aBTOMaTH3allii
MPOLIECIB YNPABIIHHSA CYAHOBUMHU TEXHIYHUMH CUCTEMAMHM 1 MPUCKOPEHHS MPOLIECIB
JTIarHOCTUKU Ta MOHITOPUHTY CTaHy CyJHa. TWIOBE Cy4acHE CyJAHO BUKOPHUCTOBYE
PO3IOITIEHY MEPEXKY IOB'SI3aHUX 1 B3a€EMOJIIIOYMX CJICKTPOHHUX 1 KOMII'FOTEPHHX
MPUCTPOIB, M0 MAIOTh JOCTYI JO ToOanbHOI Mepexi [HTepHeT 1 3a0e3medyroTh
PO3paxyHKOBi, HaBIramiiHi Ta PEMOHTHI oOIlepallii, a TaKoX OOMIH JIaHUMH 3
30BHIITHIM cepeIoBUILEM [2].

Buxopucranas kKoMIT'IOTEpHUX 1H(POPMAIIMHUX 3acO0IB 1 TEXHOJIOTIN Ha CyAH1
3a0e3mnedye YMpaBliHHS TpolecaMu pyxy 1 (GYHKIIOHYBAaHHS CYJHOBUX CHCTEM
IUISIXOM BHMIPIOBaHHS MapaMeTpiB iX KOMIIOHEHTIB (Kypc, IBUIKICTh, TEMIIEpATYpa,
TUCK, BUTpATa 1 SIKICTh NaJKBa 1 MacTuia Toio). OO0pobIieHi pe3ybTaTi BUMIPIOBaHb
BIJIPABJISIIOTHCS B CXOBUIIA 1 0a3U JTaHUX, MICIIA YOr0 TPAHCIOPTYIOTHCS B OE€pErosi
CITYKOHU.

[IpuknagamMu  CyIHOBUX CHCTEM, MOHITOPUHT 1 YOpPaBIIHHSA  SKUMH
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3MIMCHIOETBCS 3a JIOTIOMOTOK) BUKOPUCTAHHS 1H(QOpPMAIIHHUX TEXHOJIOTIH, €:
HiAPYIIOYM MPUCTPOI 1 pyuIii, HaBiramiiHi 3aco0u, CHCTEMH OOCIYTrOBYBAaHHS
CYJTHOBO1 €HEPTeTUYHOI YCTAaHOBKH, 0aJacTHI 1 IPOTUTIOKEKHI CUCTEMH.

AHaii3 BCIX NepepaxoBaHUX OCOOJUBOCTEH BUKOPHUCTAaHHS 1H(pOpMAIIHHUX
3ac00iB Ha CyJqHAX JO03BOJISIE€ MIATBEPAMTH NOTEHUINHY MOXIIUBICTh OTPUMAaHHS
HECAHKI[IOHOBAHOTO JIOCTYNy 10 KPUTUYHUX CYJHOBUX CHCTEM, IO 3]aTHE
CIPUYUHHUTH 32 COOOI0 HE3BOPOTHI HACHIAKK y (PYHKIIOHYBaHHI X KOMIIOHEHTIB Ta
BUKOHAHHI CYJTHOM PECOBOTO 3aBIaHHS.

AHani3 ICHyIOUMX MpeleaeHTIB 30My cydacHux iHpopmarliitnux cucrteM (IC)
PI3HMX KOMIaHIN 1 opraHizaiiil miATBEpHKY€E aKTyallbHICTh POOIeMu 3a0e3NeYeHHs
KibepOe3nekn 1 po3poOKM HOBHX METOAIB 1 MOeEled opraHizaiii 3aXHIIEHOTrOo
J0CTyNy 110 1H(QOPMAIIHHUX KOPIIOPATUBHUX PECYPCIB.

OCHOBHHUI1 TEKCT.

3JI0OBMUCHUKH BCE YacTillle 3MIMCHIOITh [ii 1O NPOHMKHEHHIO [0
KOH(QIISHIIIMHUX JaHUX CYIHOIUIAaBHOI Trajy3l Ta TOPTIBII, IO BHPAKAETHCS,
HaIPUKJIIAJ, y 37I0Mi JaHUX KOHTEHMHEPHUX JIHINA 3 METOI0 KpaJiKku iHhOpMaIlii mpo
BaHTaXI, IO TPAHCHOPTYIOTHCA CyJAHAMHU, HECAHKIIOHOBAHOMY TPOHUKHEHHI B
MOPTOBY CUCTEMY JJIs YIPABIIHHS BUJIAJICHUMU JAHUMU MPO KOHTEHHEPH, PO3TUHY
JJIOBOiI  Mepenucku Mik Mopcbkumu  areHTamu  (MA), o0ciayroByrounMu
OpraHi3allisiMd Ta IPUHIIUITAIAMH.

AKTHUBHO pO3pOOJISIOTHCS 1 PO3BUBAIOTHCA (OPMH HEOAKAHOTO, PEKIAMHOIO 1
IKIJIMBOro mporpamuHoro 3abesnedeHHs: (I13), mo 1HTErpyrOThCS 110 CKIaay
(YHKLIOHYIOYMX CHCTEM 3 METOK MEPEXOIUIEHHS, KPAIlKKH 1 3HUIIEHHS LIHHOI
TEXHIYHO1, EKOHOMIYHOI 1 IEpCOHANIbHOI 1HQOopMaii. J[o HallOUIbII KPUTUYHUX 3 HUX
BIJIHOCSITBCS TPOSIHCBHKI BIPYCHI, pEKJIaMH1 Ta MacKyroui mporpami [3].

Amnani3 cnerudiku QyHkmionyBaHHs cepBicHux epratuunux cuctem (CEC) 3
YpaxyBaHHSM Cy4YaCHMX MpoOJeM 1 MpeleieHTIB MOpyLIeHHs 1HpopMaliiHO1
oesmneku (Ib) B cyaHOBHUX cucTemMax J03BOJIMB chopMyBaTu kiacudikaiito 3arpos Ib
CEC (cxema HaBenieHa Ha puc. 1).

Hapsiny 3 possutkom mikigmuBoro I13 crBoprorothess IC 1 TexHomorii st
oprasizaiiii 3axXucty KOH(QIICHIIINHUX JaHuX. J[o HalOUIbII MOMyJISpHUX B 1K cdepi
plllIeHb CJIi BIIHECTH CUCTEMU 3aro0iranHs BUTOKIB gaHux (DLP) 1 pi3Hi MeToauku
KBaHTOBOiI Kpunrorpadii. KimrouoBorw mnepearoro DLP-cucteM € miarpuMka pizHUX
QITOPUTMIB  (JTIHTBICTUYHUX, CTATUCTUYHUX, I1HTEJIEKTYalbHUX) BHUSABICHHS 1
knacudikamii iHopmalii, BAKOPUCTOBYBaHOI B CUCTEMI, AJis (OPMYBaHHS MEPENTIKY
MPIOPUTETIB 1 BUSBICHHS KPUTHYHOI 1HPOpMaIlii, KOHDIACHIIHHICTD SKOi HEOOX1THO
3a0e3neunTH HAMOUTHIT HAJIHHIM YHHOM.

DLP iHTerpytoTh METOAM MOHITOPUHTY, aHaii3y Ta OLIHKH MEPEeKEeBOro
Tpadiky, BUKOHAHI 3MIHH B PEECTPl OMEpaliiHOI CHUCTeMH, CTeHOrpadidHi
QITOPUTMU 1 METOJM TPEBEHTUBHOIO aHaII3y MOBEIIHKHA CIYKO 1 CHCTEMHUX
IPOIIECIB, MEXaHI3MHM YIIPABJIIHHS IHIIMJACHTaAMHU Ta aHaJl13aTOpaMH ITPOTOKOJIIB.

Takox, neski DLP-pimenns (Symantec, McAfee 1 psia iHIINMX) IMIUIEMEHTYIOTh
MEXaHI3MH KOHTPOJIIO TIOBEIIHKU OIeparopa, TOOTO JO3BOJISIIOTH BpaxyBaTH
JOJICBKUM (pakTop, M0 3a0e3neuye 0TI HUTICHUN Miaxia 10 3a0e3neueHHs Ib [4].
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arapaTHoOro | MporpaMHe BIUHB H T CTBO 23
o0naaHaHHA 2abesrTed eHHA JIAHHMH

Bigmopa BiacyTtHicTh IIcHxomno- HenapnHcHi
pobotgoro nHGpPYEaHHA TiHHH H Y omepaliHHi
OTO4 €HH3 JaHIX BIUIHE Jii

Puc. 1. «Knacudikauniss ocHoBHux Kkareropiii 3arpo3 Ib CEC»

Opnnak, JaHi pIlIEHHS MaloTh PsAJ CYTTEBUX HEAOJIKIB, 30Kpema, uepes
HasIBHICTb BEJIMKOTO HaGOpy (byHKuloHanLHHX MoxnuBocted DLP-cucrem, mo
pr,[[OMlCTKl B az[M1H1CprBaHH1 1 BUMOIJMBI /O amnapaTHUX OOYMCITIOBATBHHUX
pecypciB. Bonu He € yHiBepcaqbHUMH 1 HE JI03BOJISIIOTH BPaxOBYBAaTH CHELU(IKY
PI3HUX €praTUyHUX CUCTEM.

Crnenudika (yHKIIOHYBaHHS Ta TEXHIYHOI ekcruryaTtamii icHytouux CEC
BHUMarae Bij] 0ci0, Ikl MPUHMAIOTh YIPABIIHCHKI PIIEHHS PO3POOKH 1 BUKOPUCTAHHS
KOMIUICKCIB, HACTymHUX il 1moao 3abesnedenHs Ib: mporumii  3arpozam
MPOHUKHEHHSI B KEpyloul BY3JIM 1 MOAYJIl CHUCTEM; OpraHizailisi 3axXuIIeHOro
BUKOPUCTAHHS IIJICHCTEM €JIEKTPOHHOro OOMiHY iH(pOpMaIli€l0; MPEBEHTHUBHE
OLIIHIOBAHHSI PIBHS 3arpo3 IIIICHOCTI, KOH(PIASHIIHHOCTI Ta 30epekeHHs 1H(pOopMallii,
10 BUKOPUCTOBYETHCS; MU(PPYyBaHHS MaHUX, IO TNEpPedaloThCsl MO BIAKPUTHX 1
3aKpUTHX KaHaIax 3B'A3KY.

BucHoBKH.
OTtpuMani  pe3ylbTaTH aHaJI3y JOCHIDKYBAaHOI TEMAaTUKH  JIO3BOJIIIH
BCTAHOBUTH, IO OJHUM 3 TIEPCICKTUBHUX HAMNpPSIMKIB PO3BUTKY METOJIB

3abe3neuenss [b CEC e hpopmyBanHs yHibIKOBaHUX MaTEMaTHUYHUX MOJIENIEH 3arpo3,
10 JI03BOJISIIOTH BPAaxOBYBaTH HAOOpU PIZHOPIAHUX YUHHHUKIB 1 3/A1HCHIOBATH
YyuCeNbHY OIlIHKY KitouoBux xapakrepuctuk Ib CEC (amamiz 1 ormiHka
iHpopMaliiHuX pU3MKiB, cryneHb b, edeKTUBHICTh 3ax0/IB MPEBEHTUBHOIO
3aXUCTY Ta PAJ IHIIUX).
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Abstract. The problem of information security of service ergatic systems, in particular the
accounting and control actions of maritime agents, as a data processing operator, is considered.
The analysis of the main provisions of the studied topics allowed to classify the main categories of
information security threats of service ergatic systems to further create concepts and ways of
avoiding unauthorized access to data.
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Anomauin. B pobomi posensdaiomves  6udu  KOpo3ii  XiMIUHO20 — 0ONAOHAHHS.
IIpooemoncmposano Kopo3iliHi npoyecu Ha NPUKIAdi mpyoonposooie ma eiemeHmis 001a0HAHHS
0i10u020 XiMiuHo20 nionpuemcmesa. Oxapaxkmepuzo8ano 3acoou 3axucmy 6i0 Koposii, 8 momy yucii
CMBOPEHHS eIeKMPOXIMIYHUX Ma XIMIYHUX nokpummis. Pozensoacmobcs 6naus enexmpoximiunozo
3axucmy Ha cmau mamepianie ooOnaoHanus. Poszensoaromves nepcnexmu6ni XiMiuyHi  3aXUCHI
NOKpUMMSL, 3A3HAYEHI 0COOIUBOCII CYHUACHUX NI2MEHMI8 BION0BIOHO 00 BUMOZ CHONICUBAYLKOZO
PUHKY — eKOJIO2IYHICIb, eKOHOMIYHICMb, eheKmuUBHiCmb. 3anponoHo8aHo 8 AKOCMi KOMNOHEHN)
NOKpUMMSL UKOPUCTOBYBAU BUCOKOOUCNEPCHI 34130 OKCUOHI Ni2MeHMmU.

Knrwouoei cnosa: kopo3sis, enekmpoximMidHuLl 3axXucm, 3aXucHi NOKpUmmsi, nieMeHmu

Beryn.

3rifHO 3 MiKHapoaHuMm cTtaHgapToMm, [SO-8044 koposis — mpoiiec
CaMOJIOBIJIbHOT (D13UKO-XIMIYHOI B3a€MOJIII MK MeETaJoM 1 cepefoBuileM. IcHye
0e3iy BUJIIB KOPO3ii, SIKI MPU3BOISATH JI0 3MIHM BJIACTUBOCTEH MeTally, SIK HOro
MOBEPXHi, TaK 1 B cepeiuHi (Y4acTo 0 BTpaTH (YHKLIOHATIBHUX XapPAKTEPUCTUK
Metainy). Di3uko-xiMiyHa CYTHICTh 3MiH, SIKI 3a3HA€ METaJl MPHU KOPO3ii € OKUCICHHS
MeTany. bynb-akuii KOpo3iiHHI Tpoliec € 6araTocTaAiftHIM 1 MOXKe mepediraTH 1o
BUTY (reOMeTpI/IqHOMy xapaKTepy) KOpO31iHUX PYHHYBaHb Ha TIOBEPXHI a00 B 00'emi
MeTaJgy Ta MO0 MEXaHI3My peakIlii B3aeMojii MeTany 3 CepeloBHIleM (ximiuHa 1
eJeKTpOXiMiuyHa Kopo3is). Ha XxiMmiuHMX mignpueMcTBax 1 HadTonepepoOHUX
BUPOOHMIITBAX YACTIIIE 3yCTPIUAIOTHCS caMe TaKi BUJIA KOPO3ii.

ITpomec kopo3ii, K XIMIYHOI TaK 1 €JIEKTPOXIMIYHOI 3aBXKJIU MOYHMHAETHCS 3
MOBEPXHI METaIy B pe3yibTaTi Jlii HA MOBEPXHEBUH 1Iap KOPO3UBHOIO areHty. Tomy
OCHOBHI METOJI1 OOpOTHOM 3 KOPO31€I0 MOJATAIOTh B 130JIAL11 TOBEpXHI MeTaiy. [1o
nepie — 3a paxXyHOK MOKPHUTTS 3aXMCHOIO TUTIBKOIO, MO-APYre — BUKOPUCTAHHSIM
€JIEKTPOXIMIYHUX METOMAIB 3aXMCTy (KOJIM HAHECEHHS 3aXMCHOI IUIBKUA 32 YMOBAaMH
pOoOOTH METaTy HE MOXJIUBO).

B TenepimHiii yac 3 po3poOJEHUX METOJIB 3aXUCTy METaliB BiJ KOpO3il
YacTillle BUKOPUCTOBYIOTH MOKPUTTS METANy IUTIBKAMU — XIMIYHUMHU OKCHIHHMH,
MeTaJIYHUMU (OLIMHKOBKA, JIYA1HHS) 1 JJako(papOOBUMH.
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Jlns migBuiieHHsT O€3IMeKH eKCIuTyartarlii 00JiaJlHaHHS, TOJIOBXKEHHS HOTO BIKY
Ha MIIIPUEMCTBAX CIiJ BUKOHYBAaTH TI€BHI 3aXO/AM, IO TOJSATAIOTh HE TIJIBKU B
CTBOpPEHH1 3aXMCHUX MOKPUTTIB (K 30BHIMIHIX TaK 1 BHYTPIIIHIX), a i B CBOE€YACHIH
J1arHOCTHIIl CTaHy MeTalleBUX MarepiamiB. Peamizamis epexkTUBHOI Ta CBO€YACHOI
J1arHOCTHKHU, PO3poOKa Oiablll e()EeKTUBHUX MOKPUTTIB Ta IX CKIAJOBUX — €
Cy4acHOIO 3aJauero IMiJBUIEHHS O€3MeKu eKcIUTyartalii oOJagHaHHS XIMIYHUX
I IMPUEMCTB.

Kopo3sis XxiMivHOr0 00/IaIHAHHSA: CTAH, 3aXHUCT, POMO3ULIl

1. Pe3yabTaTu 00CTEKEHHS CTAaHY 00/1aITHAHHS

byno ngocmimkeHo crTaH KOpo3ii TpyOOHpoOBOMIB, IO TPUBAIMM dYac
eKCIUTYyaTYIOThCS MIJIPUEMCTBAMHU XIMIYHOI Ta HAPTOXIMIYHOI Taiy3l B JIyranchbkii
00JacTi.

3’sCcOoBaHo, 110 XiMIYHA KOPO3is TpyOu (30BHIMIHA moBepxHs) 31 ctami JIS G3458
STPA22 cucreMu mapoyTBOpEHHs I1iexy cuHteTuyHoro awmiaky 1-b IIpAT
“CeBepoyioHelibke  00'emHaHHsS A30T”, TiJJaHa 3arajlbHId HEPIBHOMIPHIN 1
BUPA3KOBIN Kopo3isim [1].

besnocepenHbo KOpO31MHUM TIpoIiecaM 4acTo MEepeyoTh cieludiuHi MpoIecH,
[0 TOB’s3aHi 31 CTPYKTypHHMH abo (azoBumu 3miHamu. Hampuknaa, 3a ymoBH
HarpiBy HIk4e Touku Acl BinOyBaeThes mporiec rpadiTusailii — yrBOpEHHs B MeTall
ByrJieno [2] (puc. 2).

a 0
Puc.1 KoposiiiHe ypa:keHHs 30BHIIIHBOI moBepxHi (a)x100 i
MIKPOCTPYKTYpa cTaJii micjsi TpuBaJioi ekcruryaraumii (0)x1000

Puc. 2. HaByriienioBaHHsi TPyOH nedvi NaApOBHKUTY KOKCY YCTAHOBKH
EJIOY ABT-3 3i craai 15X5M: a — HaByrJjienboBanui map micjas 71280 rogun
eKcIuTyaraiii, 0 — po3TpiCKyBaHHSI HABYIJIELIbOBAHOI'0 LIAPY, X 2
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Cepen MarepianiB oOJaJiHaHHS, 110 BUKOPUCTOBYETHCA Ha XIMIYHUX
HIAIPUEMCTBAX JOCUTh YacTO 3yCTPIYAEThCA ATIOMIHIN, SIKUH TaKOXX Mae KOpO3iiHY
3JIaTHICTb.

AHOJHE OKMCHEHHS aJTIOMIHIIO Ta HOTO CIUIaBIB B €JIEKTPOJIITaX MPU3BOIUTH JI0
dbopMyBaHHS CBOEPIAHMX OKCHAHMX IUTIBOK 3 XapakTepHUMH mopamu (puc.3),
YTBOPIOETHCS MO/A10HA OXKOIMHUM COTaM CTPYKTYpa, sIKa XapaKTepU3yEThCS MIIBHO
YIaKOBAHOIO MOCIIAOBHICTIO KOJIOHOMOAIOHUX TEeKCOTOHATIBHUX YapyHOK [3].

Puc. 3. Mikpodororpadii nosepxHi a;ioMiniro; 30u1bmenHs x 450.

2. YTBOpeHHsI 3aXMCHHX IMOKPHUTTIB XIMIYHUM Ta eJeKTPOXiMiYHUM
crocooom

Tak, XiMi4HE NACHBYBaHHS AQJIOMIHIIO TMPUBOJUTH JO YTBOPEHHS OKCHIHOT
wiiBKK Al,O3 3 IHIIMMU XapaKTEPUCTUKAMU CTIHKOCT1, MIITHOCTI, aare3ii. Koposiitna
CTIAKICTh TaKOi IUTIBKU 30UIBIIYETHCS B JECATKH pa3iB B MOPIBHSHHI 3 MPUPOIHOIO
OKCHJIHOIO HHIBKOIO Ha amoMiHii [4].

Puc. 4a. K0p031ﬂ MOBEPXHi Puc. 46 TquOBa Kopoam I[OBerHl
ajoMiHiIo 0e3 macuByBaHHs; X 450  ajromiHiI0 micisi nacuByBaHHs; X 450

ABTOpChbKa pO3po0OKa — TMPUMyCOBa IacHBallil B PO3UYMHI 31 CIEIiaIbHO
PO3p00JICHUM CKJIaIoM. XiMIYHE MTAaCUBYBAaHHS allFOMiHIIO B pO3UMHI elaekTpomiTy 1P
MPUBOAUTH JI0 YTBOpPEHHS OKCUAHOI mimiBKKM Al,O; 3 1HIIMMHM XapaKTepUCTUKAMU
CTIAKOCTI, MIIHOCTI, aare3ii. KoposiiiHa CTIMKICTh TaKOi IUNBKH 301JIBLIYETHCS B
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NECATKH pa3iB B 3pIBHSAHHI 3 TPUPOJHOI OKCHIHOI TIUNIBKOK Ha aIlOMiHIi.
Pe3ynbratu mpoBeAeHUX €IEKTPOHHO-MIKPOCKOMIUHUX AOCTIIKEHb CBITYaTh MO TE,
110 npuMycoBa nacuBaiis B [1P moBepxHi anroMiHiO cripusiia 10CUTh €HEKTUBHOMY
1HT10IpyBaHHIO TMPOLECIB  KOpO3ii aioMiHII0. MeXu 3epeH Ha IOBEpXHIi
3aImacCBOBAHOTO AJIOMIHIIO TMPOSBISIOTHCS 3HA4YHO Tipmie (puc. 36). BuaHo, mio
MOBEPXHS ANIOMIHIIO, KU HE NPOXOAMB IONEPEAHbOI MMacuBalli B PO3YMHI,
BUTJIA/Ia€ OUTBII PO3BUHEHOIO, «PO3TPABICHOI0» (puUC. 3a), MOPIBHSAHO 3 MOBEPXHEIO
AJTFOMIHIO ITiC/Id ITacuBali.

XiMIYyHy TTacUBaIlli BUKOPUCTAIIM JJISI anapaTiB 1 TpyOOIIPOBOIIB, K1 MPAIIOIOTh
B CEpENOBUINAX HITPATHOI KHCJIOTH TMPU BUPOOHMIITBI HAMIBNPOIYKTIB Ta
OapBHUKIB).

EnextpoxiMiuHuii 3aXuCT TpyOOIIPOBOAY 31 CTajl MPEACTABICHO Ha PUC. 5.

Modern engineering and innovative technologies Issue 11 / Part 4

Puc. 5. — 3axucHmii ocag kapOoOHATy KAJbUiI0 CTPYKTYPH aparoHiT HA MOBEPXHI
TPYOONPOBOAY CHCTEMHU rapsAvY0ro BOJAONOCTAYAHHSA

B po0ori [5] mocnipkeHo mpouecu BHYTPIIMIHBOI KOPO3ii B CHCTEMax rapsiioro
BOJIONIOCTaYaHHs, BHUTOTOBJIEHUX 13 MAaJOBYTJeleBoi craii. BcraHoBieHo, 110
OPOAYKTH KOpO3ii MAaJOBYIJENEeBOi cTaal y BOJlI TOCHOJAPCHKO-MTUTHOTO
MPU3HAUYCHHS BUSBJISIOTH €JIEKTPOXIMIUHY aKTUBHICTh. PO3po0iieHo o0naqHaHHs IIs
BUKOHAHHS HEMEPEPBHOTO KOPO3IMHOIO MOHITOPUHTY B CHCTEMax Trapsyoro
BOJIONIOCTaYaHHs XUTJIOBUX OyauHkiB. IlokazaHo, 10 MpU aHOJHOMY PO3UYMHEHHI
METAJIIYHOTO MAarHir0 Yy BOJAl BIIOYBA€TbCS 3HUKEHHS IIBUJKOCTI KOPO3ii
MaJIOByIJIELIeBOi CTami 3aBagku  (OPMyBaHHIO IIiJi BIUIMBOM KaTioHiB Mg?t
KOMMNAKTHUX  JAPIOHOKPUCTATIYHUX  OCaJiB  aparoHiTy, 3HWKEHHIO  BMICTY
PO3YMHEHOTO KHCHIO Ta 3pocTaHHIO pH mpu KaTogHOMY BiZHOBIEHHI KHCHIO.
Po3pobienuii 3axif crnpusie 3HUKEHHIO MIBUAKOCTI Kopo3sii cram go 0,1 mm/pik 1
HUXKYE.

3. Jlako-¢ap0OoBi 3aXUCHI NOKPUTTH

[lepeBarn nakodapOOBOTO TOKPUTTS: BEJIMKUN aCOPTUMEHT JiakogapOOoBUX
MaTepialiB, WO J03BOJIsiE oOpaTH MaTepiaj, KU mpuaaTeH JUisi OyIb-sKUX YMOB
eKCIUTyaTalii MeTtamy. TakoX, CiiJ] BIA3HAYUTH BHCOKY €JIACTUYHICTb, MEHIIY
coOiBapTiCTh B TOPIBHSHHI 3 METAJIOM, JEKOpPaTHUBHI BIJIACTUBOCTI, TOIIO. B
3araJbHOMY BUMAJIKY Ui ofepxaHHs ¢papOu BUKOPUCTOBYIOTh IUTIBKOYTBOPIOBaYil Ta
(bapOyroun pEeYyoOBMHM — MITMEHTH, NPUPOAA SKUX BUYMHSE BIUIUB Ha 3aXHMCHI
BJIACTMBOCTI IUTIBKU. [IiIrTMEHTH pO3AUISAIOTh HA TPU TPYNU: 1HTIOITUBHI, HEUTpaIbHI
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Ta ctumyssitopu. HaillOGiabIn mepcrneKTUBHI 3 TOYKM 30PYy 3aXHUCTy Bl KOpPO3ii €
1HTI01THBHI TirMeHTH. [lirMeHTH TakoX MiABHINYIOTh TBEPHICTh, MIIHICTh Ta
JOBrOBIYHICTh JIako(apOOBOro MOKpUTTSA. [l 3axucTy BiA KOpO3il MIMPOKO
BUKOPHUCTOBYIOTh IMMOKPUTTS HA OCHOBI aJIKiAy, aKpuiIy, EMOKCUAY Ta MojiypeTany. B
AHTUKOPO31MHUX MOKPUTTAX NEPEBAKHO BUKOPUCTOBYIOTh AJIKIIHI CMOJIH [6].

He3Baxatoun Ha Te, 10 OUIBIIICTh HEOPTaHIYHMX IITMEHTIB BIAOMI JyXKe
JaBHO, BCE M€ 3 SIBJISIIOTHCS HOBI PO3POOKH, IJI SKUX € XapaKTePHUMH BHUMOTHU
CY4YaCHOCTI: €KOJIOT1YHICTh, EKOHOMIYHICTh Ta €()eKTUBHICTb. [10TyXKHOIO pyIIIIHHOIO
CUJIOI0 B  poO3poO0Ill HOBUX TITMEHTIB € TakKoXX OaXaHHsS CIIOXKHBayiB
BUKOPUCTOBYBATH HOB1 KOJILOPOBI €(hEeKTH B MPOMHUCIOBUX MaciuTadax.

[Totpebu nakodapOOBOI MNPOMMCIOBOCTI 3AaTHI 3a0€3MEYUTH BUKIHOYHO
BUCOKOSIKICHI MIrMeHTH. Jly’e Ba)JIMBOI XapaKTEPUCTUKOIO B LIbOMY KOHTEKCTI €
ONTUMAaJIbHUI, PIBHOMIPHUWA PO3MIP YAaCTHHOK, OCKUIbKM BiH BIUIMBA€ Ha OJIKCK,
MIIHICTh TOHYBaHHsI Ta ¢apOyrouy 3/1aTHICTh. TaKoX, IUIIBKY A1 GapOu HE MOBHHHI
OyTH 3aHaJITO TOBCTUMHU; TOMY MOTPIOHI MIIMEHTH 3 ONTUMATBHUMH BJIACTUBOCTIMHU
nucnepryBanHs. CIOKHUBYI BIACTUBOCTI TAKUX OKCHJIB, SIK MPABUIIO, TTOKPAITYIOTHCS
3 MIJABULICHHSIM CTYMEHS TUCIEPCHOCTI.

Po3mipu 4acTHHOK, 11O BIiJAIOBINAIOTh HEOPTaHIYHUM IIITMEHTaM, 3MIHIOETHCS
BIJI JICKUJIBKOX JECATKIB HAHOMETPIB J0 JAEKUIBKOX MIKpOMeTpiB. [ mpakTHYHUX
3aCTOCYBaHb JIy)kKe OaKaHO BU3HAYUTH HE TUIBKM CEPEIHIN PO3MIp YaCTHHOK, alie 1
BECh PO3MO/ILI, OCKUJIBKY MITMEHTHI YaCTUHKU 3a3BUYail HE € MOHOKpUCTanamu [7].

[lirMmeHTH OKCcHy 3aili3a AY’KE€ IUPOKO BUKOPUCTOBYIOTHCS B 0AraTboX raiyssx
MIPOMUCIIOBOCTI. 3 PIYHUM MOMUTOM Mailke€ MUIBMOH METPUYHUX TOHH, CUHTETHUYHI
OKCUIM 3aj]i3a — 1€ HaWOUIbII IIMPOKO BUKOPHUCTOBYBAHI KOJBOPOBI IMITMEHTH Y
CBIT1. BOHM TakOX MarOTh Ay’K€ YHIBEPCAJIbHUN CIIEKTP BJACTUBOCTEM, B TOMY YHCII
3aCTOCOBYIOTHCSA B AHTUKOPO31MHUX MOKPUTTSAX [8].

Opnep>xanHs APIOHOAMCTIIEPCHUX 3aTI300KCUAHUX MITMEHTIB, 5Kl 3a0€3Me4yI0Th
TOHKI 1 BOAHOYAC IIUIbHI MOKPUTTS MOKIIMBE 32 PAXYHOK BUKOPUCTAHHS TEXHOJIOT1i
TOMOTE€HHOTO OCAaJKEHHS, B SKOMY BHKOPHUCTOBYIOTH PO3YMHHU COJIeH 3aii3a Ta
KapOamin [9].

byno BHUKOHAaHO JOCIIKEHHS 3pa3KiB OKCUTIPOKCHAIB 3aiiza (3KOBTOTO
3aJ11300KCHIHOTO IMITMEHTY) 3a I0MIOMOT0I0 CKaHYI0 YOr0 €JIEKTPOHHOIO MIKPOCKOITY
Zeiss Evo25 3 nanpyramu Bia 5 10 10 kB. 3006pakeHHs 3pa3kiB HaBeIeHO Ha puc. 6 a
Ta b.

YacTuHKM BCIX OCaliB MarTh TOmOBXKeHYy ¢opmy. Ocam, 1O oAepKaHO 3
pPO3UMHY HITpaTy Mae€ OUIbII OJHOPIAHY CTPYKTYpy M TrapHO OKpHCTali30BaHi
YACTUHKH.

Taxox, Oyno TOCHIKEHO MOKJIMBICTh OJEpKAaHHS 3a BHUILE3TaJaHUM METOJI0M
OICMEHTY 3 BIAXOMIB BUPOOHHMITBA. B sKOCTI BinxoniB OylO BHKOPHUCTAHO
BIJINpAIlbOBAHUN 3aJ1130-XpPOMOBHUIN KaTami3artop. byno mpoBeneHo ¢i3uko-XiMivHi
JOCIIJKEHHSI BJIACTUBOCTEN >KOBTOrO 3al1130-OKCHIHOIO MMITMEHTY, OJEP’KaHOIo 3
pO3uUMHY CyJbdaTy 3ai3a.

Armnpobariiro J1a00opaToOpHUX 3pa3KiB MPOBOAWIM Ha JabopatopHii 6azi IIII
«utepl'azCuntes», M. PyGixune. Pe3ynbTaTi npeactaBieHo B TaOIUIIL.
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Puc. 6 CEM 300paxeHHs 3pa3KiB OKCUTIAPOKCUIY 3aJTi3a
a — oepxaHo 3 po3unny 3aJuaizo (III) mirpary; b — ogepxkaHo 3 po34UuHy 3aJ1i30

(ITI) cyasdary
Taoaunsa 1
Pe3yabTaT BUNIPOOYBaHb 3pa3Ky 3a/1i30-0KCHIHOTO MIrMEHTY
Pesynbratn Metoa BunpoOyBaHb
Ha3Ba MoKasHHKY Bumoru 110 BUIPOOYBAHb 3pa3Ky
Mapku K-1
1. MacoBa yacTka CHOJYK 3ajiza I'OCT 18172-80,
B nepepaxyHky Ha Fe2O3, % 85 88 mn.4.3
2. MacnoemHictb, 1/100 T I'OCT 18172-80,
HIrMEHTY 35-60 50 n.4.7,
I'OCT 21119.8-75
3. YKpHBHCTICTb, T/M? I'OCT 18172-80,
He OubIn 20 15 n.4.8
I'OCT 8784-75
4. 3aMIIOoK MicIst MOKPOTO I'OCT 18172-80,
MPOCIIOBaHHS Ha CHUTI 3 CITKOIO He Oinpm 0,2 0,01 m.4.10
0063, % I'OCT 21119.4-75

VY BignosigHocTi 10 Bumor ctaHaapty «['OCT 18172-80. IIurMeHT >KenThlit
KEIIE300KUCHBIA. TeXHHUECKHUEe YCIOBUS» MEPEBIPSUIMCh MOKA3HUKU SKOCTI — BMICT
OKCHJTy 3aJ1i3a, MaCJIOEMHICTh, YKPUBUCTICTh, 3AJTUIIOK ITICIISI MOKPOTO MPOCIIOBAHHS.

OpnepxaHuii TITMEHT € BHUCOKOIUCIIEPCHUM OKCHUTIAPOKCHIOM 3ami3a, 1 IIe
MOSICHIOE BC1 OZIEpKaH1 pe3ysbTaTu. 3aJIHIIOK Ha CUTI JOJATKOBO BKa3y€ Ha BUCOKY
JIUCTIEPCHICTh. YKPUBHUCTICTh € JOCUTh HU3bKOIO, 00 MIrMEHT 37aTeH YTBOPIOBATH
TOHKHUH IIap MaTepialy Ha MOBEPXHI IUIACTUHU 1 pIBHOMIPHO PO3MOIISIETHCS.

[IpoBeneni BumpoOyBaHHS TOKa3ajM, M0 EKCIEPUMEHTAJIbHUI 3pa3ok
BiJIMOBiZJa€ BUMOTaM CTAaHIAPTY Ta HE TOCTYMA€EThCS YKPAiHCHKUM MPOMHCIOBHM
3pas3kam, J0 TOTO X nepeadadae 3HKEHHsI BATPAT Ha BUPOOHULTBO HA 20%.

BucHoBkmu.

Byno po3riasiHyTo XiMIUHY KOpPO3it0 CTajel, sKka MPUBOAUTH 0 HEPIBHOMIPHOT
Ta BHPA3KOBOi KOpO3ii, a TakoXX J0 HaBYIJIEIIOBaHHIO cTaii. [IpogemMoHcTpoBaHO
KOpO31ifH1 TPOIIECH Ha MPUKJIAJIl TPYOOIPOBO/IIB JI1IF0YOTO BUPOOHUIITBA.

XiMIyHa KOpO3is aJIOMIHIIO B €JIEKTPOJIITaxX BUSBHUJIA MOIIKOJKEHHS 3aXUCHOT
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MOBEPXHEBOI OKCHJIHOI IJIIBKM, YTBOPEHHs Mop Ta BiIymeHHs okcuny AlO;. 3a
paxyHOK XIMIYHOI MacuBallli, HAHECEHHS Ha MOBEPXHIO AJTIOMIHIIO MACHBYIOUOTO
po3unny IIP, ©Oyno oTpuMaHo 3aXMCHY OKCHAHY IUIBKY 3 KpallUMH
XapaKTepUCTHUKaMH CTIMKOCTI, MIITHOCTI, aJre3ii.

i 3axucHUX J1ako(apOOBUX MOKPUTH OyJO 3ampOlOHOBAHO BUKOPHUCTaHHS
IpiOHOMUCIIEPCHUX  3alli30-OKCUJIHUX  MITMEHTIB, OJEpXKaHUX  KapOamiJTHUM
oca/pKeHHsAM. Taki MIrMEHTH, HaBiTh BUTOTOBJICHI 3 IMPOMHUCIOBHUX BI1AXOJIB, MAlOTh
SKICTh, 1110 BIJIMOBIIa€ BUMOTaM CTaHJIapTYy.

Bci posrisHyTi mporiecH CHOpUSIIOTH MIJABUIIEHHIO O€3MeKu eKCIuTyaTtarlii
XIMIYHOTO O0JIafHAHHS.
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Abstract.

Corrosion is one of the crucial parameters of the reliable operation of the chemical industry
units. The types of corrosion are distinguished between electrochemical and chemical corrosion of
metals. The best protection against corrosion is considered to be the coating of the metal surface
with a protective film. There are electrochemical and chemical methods of the surface coating.
Microphotographs of metal pipelines destroyed by corrosion during operation are given in the
article. In addition to steel, the company operates aluminum-made equipment. The aluminum
equipment corrosion is characterized too. Examples of electrochemical protection of steel and
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chemical protection of aluminum from corrosion are given. Paints and coatings are described as
corrosion protection agents. It is proposed to apply as an anti-corrosion coating component iron
oxide pigment created by homogeneous deposition. The pigment can be made from industrial waste.
A qualitative evaluation of the pigment is given.

Key words: kopo3is, enekmpoximiyHui 3axucm, 3aXUcHi NOKpUmmsi, nicMeHmu.
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Annomayua. Auwanusupyromcsi 0cobeHHOCmu QYHKYUOHUPOBAHUS MYCOPOCHCULANENLHOO0
3a600a, cnocobno2o peanuzosams mexnonozuro Waste-to-Energy. /lanHvlil ananusz axyewmupyem
BHUMAHUe HA NPUHYUNAX COYUANLHOU IKONO02UU, IHEPeodIPheKmuUsHocmu u IKOHOMUYECKOU
yenecoobpasnocmu. [lenaemcs 6v1800, Umo ymuausayusi Oblmoswvix 0mxo008 é hopme uHcuHepayuu
no npunyuny WtE sensemcsa 6 yenom OpyicecmeenHou O OKpydcaioujeli cpeovl, 0OHAKO OHA
paccmampusaemcst 8 pa3sumvlx CMpaHax 8 Kauecmee mpemve20 npuopumemad, nocie COKpPaujeHusl
npouU3B00CMEa Camozo mycopd, U Nocie MmuyamenbHOU COPMUPOBKU 8CeX OMX0008 C Yenblo UX
nepepabomxu U NO8MOPHO20 UCNOTIb30BAHUS.

Kniouesvie cnoea: ymunuzayus omxooos, peyukiuHe, Mycopocicuzanue, mexuvonoaus WiE,
9Hep203ppexmusHocmsb, 3K0102UYeCKOe CO3HAHUE.

Introduction.

WNupyctpus, Hagenstonas Mycop CTaTyCOM LUEHHOT'O ChIpbsl, IPUHOCUT Pa3HbIM
CTpaHaM  MWUIMAapIbl  JOJUIApOB  €XerogHo. OOHAako  BBICOKOPA3BUTHIE,
pPa3BUBAIOIIMECS U OTCTAJIbIE CTPAHBI 3apadaThIBAIOT 3TU MIJLIUAP/BI MTO-pasHOMY. B
MEPBBIX yoce AOCTATOYHO PAa3BUTHI MepepadOTKa U yTHIM3allUs, BTOpPbIE — HE Tak
JABHO  BCEpPbE3  03aJAYWIINCh  CO3JIAHMEM  HAUIEKAIIEH  YTHIM3AUHMOHHOU
MH(DPACTPYKTYPHI, HY & TPEThH, K COXKATICHHUIO, CTAHOBATCS MOJIUTOHAMU JIJIsl CBOUX U
UMIIOPTHBIX ~ OTXOJOB  (OBITOBBIX M MPOMBIIUIEHHBIX), C OY€Hb CJA0BIM
KO3(G(UIMEHTOM yTWIM3ALHUKA JTHUX OTXONOB. BaXHBIM 3aJaHHEM J1aHHOM
myOJIMKAIUU BUJIUTCS aHAJIN3 OIbITa HEKOTOPBIX Pa3BUTHIX cTpaH EBporibl, KOTOphIE
32 TNOCJIEJHUE JECATUIECTUS HAyYWIUCh HCIIOJIb30BAaThb CBOM U YY)XXHE OTXOIbI C
BBICOKOU pecypcooTaadeit u sHeproddHeKTuBHOCTHIO. B wacTHOCTH, peub moiaét 0o
0COOEHHOCTSIX (PYHKIIMOHUPOBAHUS MYCOPOCKHTaTeIbHBIX 3aB0I0B (MC3), KoTOpHhIE
OCOOCHHO AaKTUBHO COOpPY)KAIOTCSI B €BPOINEHCKUX CTpaHaX B KOHTEKCTE
npOOYXKACHUS SKOJIOTMUYECKOI0 CO3HAHMSL.

MeTon0J0THYECKUM TOACHOPbEM B OCMBICIEHUU TaKOTO «IKOJIOTHYECKH-
OPUEHTHPOBAHHOT0»  MHUPOBO33PEHHUS MOXXHO  CUUTaTh  OTHAEJbHBIE  paHee
onmyOIMKOBaHHbIE HccienoBanus [1, c. 53], a Takxe Te, KOTOpble POKYCHUPYIOTCS Ha
rJ100aMU3aMOHHON M MHHOBAMOHHOW mpoOnematuke [2-4]. Kpome Toro, naHHoe
MCCJIEIOBAHME YAaCTHUYHO HCIOJIb3YET MaTepuaibl HEKOTOPBIX MyOIMIIMCTUYECKUX
HUCTOYHUKOB [5-7], W mpeaBapsieT MUK HaUX NyOJuUKaluid Ha COLUUAJIBHO-
HKOJIOTUYECKYIO TEMATHUKY.
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Main ideas of the research.

Ou4eBHIHO, YTO HE BCE OTXOABI MOIMAIOTCS ITOJHOM IepepadoTKe, U B JIIOOOM
Clly4yae OCTa€Tcs UX HeyTWIM3upyeMas yacThb. I Korja akTyanu3upyercs BOIpPOC Ux
00€3BpEKUBAHUSA M YCTPAHEHHUS, TO JIYYIIMM M3 BO3MOXKHBIX BAapUAHTOB SIBISETCS
COOpPYKEHHE MYCOPOCKHTATEIbHBIX 3aBoJ0oB (MC3), cmoCOOHBIX peaIn30BaTh
texHonornio Waste-to-Energy (WtE). Ho kak dyaknunonupyer takoit MC3? kakue
PUCKM M BBITOABI HECcE€T ero wucnonb3oBanue? [lompoOyem pazobpaThCsi ¢ ATHUM
BOIIpocoM Ha ipumepe padoraroriero ¢ 2002 roga Hropubeprekoro MC3.

Haunéwm ¢ toro, uto emé€ B 2005 rogy B ['epMaHuM OKOHYATENIBHO 3alPEIICHbI
moOble cBajgku. IMEHHO TaM MycOp 4acTo FOpUT, MPUTOM 0e3 BCsKUx GuibTpoB. OH
BbIJICJIIET TOKCUYHBIE BEIIECTBA B aTMOC(EPY U B TPYHTOBBIE BO/bL. I HUKTO TOJIKOM
HE TPOM3BOJUT HA CBaJIKaX HUKAKUX 3aMEpPOB, M HE CIEAUT 3a TeM, B KaKHe
XUMHUYECKHE PEaKIMM BCTyIMaeT pa3iuuHbli mycop. B HropuGepre yxe B 1960-x
MIPUIILIA K TOMY, YTO HEOOpaOOTaHHBIM MyCOpP HENb3s MPOCTO CBAIMBATH HA MOJIUTOH
1 TepMHYecKas 00paboTKa OTXOH0B IPEACTABIAST COOOM JIYUIIYIO AIbTCPHATUBY.

Ha mowment 3aBepmienmst moctpoiiku B 2002 r. Hropabeprckoro MC3 Bech
MPOeKT cTousl okoysio 243 maH. €. Ha caMo CTpOUTENhCTBO M YCTAHOBJICHHYIO
TEXHUKY OpUILUIOCh 67 % pacxolloB, OCTaIbHOE — PacXoAbl Ha MPOEKTUPOBAHUE U
Ipyrue 3aTpaThl Mo mpoekTy. ['omoBas skcruryatanus MC3 00XoauTcs MpUMEpPHO B
43 MJIH. €BpO, U3 KOTOPBIX MOYTH MOJIOBUHA 3aTPAuMBAETCA Ha BBIILIATY B3SITHIX Ha
CTPOUTEIBCTBO KPEAUTOB, a TAKXKe Ha aMopTHu3aluio. OcTaiabHas CymMMa pacxoayercs
Ha oOecrneyeHre pabOThl TEXHUYECKOTO OOOpYIOBAaHMS W MepcoHana, a TaKxKe
MOKPBIBAET PAcXo/bl HA CPEICTBA MPOU3BOACTBA SHEPTUU MPU YTUIIU3ALMU OTXOIOB.
Mormunoctu Hropu6eprckoro MC3 no3BossitoT niepepadbaTtsiBath okosio 230 000 ToHH
0TX0/10B B roji. Kak umMeHHO npoucxoaut nepepadoTka no texHosoruu WtE?

C MycopoBO30B OTXO/Ibl TOMAAAIOT B 3aKPBITHIN 3aJ1 IOCTAaBKU Mycopa U OyHKep
JUTSL OTXOJIOB — EJAWHCTBEHHBIE MECTa, TJE OTXOJbl COPACHIBAIOTCS U XPAHATCS
HEIIOCPEJCTBEHHO TIepe] HMHCHMHepammed. Bo3myx w©3 »Tux AByX OOJBIINX
MTOMEIICHHUI MTOCTOSTHHO 3a0MpaeTcst Il OA/IeP KaHUs TOPEHUS, T.€. HAXOIUTCS O]
MOHMYKEHHBIM JIABJICHHEM, IMOTOMY 3allaxy OTXOJ0B HE MPOHUKAIOT Hapyxy. [locne
noctaBku Ha MC3 Mycop mnepeMemuBaeTcsi 10 AOCTHXKEHUSI OTHOCUTEIbHOMU
OJIHOPOJHOCTH (TaK OH Jy4llle TOPUT) U TPAHCHOPTUPYETCS B BOPOHKY KOTJIA, OTKYa
OH TOTIAJIAeT HETIOCPEJACTBEHHO B KaMepy ropenusi. Becs mporiiecc poOOTH3MpOBaH.

BaxxHO M3HayanbHO YCTAaHOBUTH BBICOKYIO TEMIEPATYPY T'OPEHUSI C MOMOIIBIO
ra3a WwiM JIpyrux TOpPrOYMX BEIIECTB, U TOJIBKO MOTOM 100aBisTh Mycop. Cxuranue
npousBoauTcs npu Ttemneparypax oT 800 mo 1500 °C. BbeITOBOM MycCOp HacTo
BJIQXHBINA, MMOATOMY TOPUT IUIOXO, W JUISl JIYUIIETO TOPEHUS K HEMY J00aBIsIOT
UHAYCTpUAIbHBIM Mycop eni€ Ha sTane nepememmrBanus. OIHAXKIbI MOA0XKKEHHBIM,
BHOBb  IOCTYMAIOMIMK  MycOp TOPUT  CaMOCTOSTENIbHO, C  IO3UTHUBHBIM
sHepreTndeckuM OamaHcoM. OTXOABl HWMEIOT CPEOHIOK YIACIBHYI TEIUIOTY
CropaHusi, COTMOCTaBUMYIO ¢ OyphiM yriiéMm. J[pyrue Bumbl TormumBa (yroiab, HedTh
WJIW Ta3) He JIOJDKHBI JOOABISATHCS B mpoliecce cxuranus mycopa. MC3 HropaOepra
CKHUTACT JIaKe MEIUITMHCKHUE OTXOJIbI MECTHBIX OOJILHUII: 3aBOJ MOXKET 00€CTIeUnTh
HEOOXOJIUMBIE JJISl 3TOTO BBICOKME Temreparyphl. s Toxcuunoro mycopa MC3
peanu3yeT TEXHOJIOTUH MUPOIU3a U I0KUTAHUS T€HEPATOPHBIX Ia30B.
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[Tocne cropanusi mycopa oOpasyroTcsi TBEpAbIE OCTATKH: LUTAK (CHEKIIAsICs
30712, CTEKJIO0, KepamMuka | JApyrue TOOO0YHBIE TMPOAYKTHI, KOTOPHIE MOTYT
WCIIOJTh30BAThCSA KaK CTpOWMAaTEpHaibl), METAJUIONIOM, JIETy4ne 30JIbl (30J1a, IBLUIh,
CBSI3aHHBIC TSHKENBIE METauibl). B manmpHEHIEM W3 IIiaka BBIICISIOTCS METalIbI,
HEMeTaJlIbl (B T.4. TUIIC) U Hecropesine yactu. Ha craguu ouncTku OTpabOTaHHBIX
ra3zoB (GOpMHpYETCS JKUIKHA COJITHOW pPacTBOpP, B KOTOPOM  CBSI3BIBACTCS
3HAUUTEIbHAS YacTh BPEIHBIX BEIIESCTB, COACPKAIIMXCA B OTXOAaX. 3aTeM B paboTy
BCTYMNAeT CJOKHAsi CUCTEMa MHOTOYMCIIEHHBIX (DUIBTPOB, KOTOPHIE OCBOOOKIAIOT
IBIMOBBIE Ta3bl OT BPEIHBIX BellecTB. Pabora QuibTpoB 3aHMMAET JILBUHYIO JOJIIO
BCETO0 Ipoliecca, a caMu (PHIbTPhI COCTABIIAIOT 00JIee MOJOBUHBI 00bEMa (haOpUKH.

N3 TpyOBl BBIXOZUT OTpaOOTaHHBIM Ta3, KOTOPBIA COJAEPKUT B OCHOBHOM
yraekuciblil ra3 CO,, a Tak)Ke 4acTh HE YYaCTBYIOILIETO B cropanuu kuciaopoaa O, u
a3oT N,. Coxepskaiuiics B BBIXJIONHBIX Tra3ax BoasgHod nap H,O konaeHcupyercs
cpa3y JKe€ TMoclie BbIXoJa M3 TpyObl (M 4YacTO BHMJEH H3Aalieka KaK 00JIaKo).
Tokcu4HBIE TPOMYKTHI TOPEHHs (IUOKCHUHBI, (PypaHbl) BBIACISIOTCS W3 Traza B
CUCTEME €r0 OYHCTKH, C TMOMOIIbI0 (DHIBTPOB C aKTUBUPOBAHHBIM YIJIEM, €mé 10
BbIXoJ1a B TpyOy MC3. Tak uTo B raze, KOTOPBI B UTOT€ BBIXOAUT B atMOoc(hepy, 3TH
BEII[ECTBA UMEIOT 3HAYEHUS 3HAUUTEITLHO HIDKE JTOTTYCTUMBIX MPEJIEIOB.

[TockonbKy TIpH CKHUTAHUU MyCOpa 00pa3yeTcsl CTOIBKO ke TEIJIOTHI, CKOJIBKO
npu cxuranuu Oyporo yrisi, MC3 HropuOepra paboTaeT B KauyecTBE men.1080ll
cmaHyuu U TPOU3BOJIUT TMOJIE3HYI0 dHepruto. Mcnomnabs3yeTcs: cuctema xoceHepayuu,
T.e. TPOILIECC COBMECTHON BBIPAOOTKH TEIUIOBOM M DIIEKTPUUECKOW DHEPrUM:
MOJIYYCHHYIO MpU CXKUTaHUUM Mycopa Teriory MC3 mnpuMmeHsieT B HpPOU3BOJICTBE
BOAsiHOro mapa. PsjgoMm ¢ 3aBomoM HaxoauTcs saekTpocTaHius Sandreuth, c
BCTPOCHHOU TYpOMHOM ISl MCIIOJIb30BAaHUSA 3TOro mapa (OT CHKUTaHHS MYCOPHBIX
otx0/10B). MC3 mnpoiaér 3JeKTPOCTAHIIMKM MPAKTUYECKH BECh BHIPAOOTAHHBIN Map.
Ho pacxonst Ha dyaknnonupoanre MC3 MOKpPHIBAIOTCS B OCHOBHOM 32 CUET IUIATHI
3a CKMraHme oTx0J10B (IIpHu goctaBke mycopa Ha MC3 B3umaercs coop okojo 150 €
3a TOHHY; 3TO YacTh IUIAThl, KOTOPYIO MECTHBIE JOMOXO3SMCTBA OTJAIOT 32 BBIBO3 H
nepepaboTKy Mycopa, B 3aBUCHMOCTH OT 00BEMa MCTIOIB3YyEMOT0 MyCOPHOTO Oaka —
B HETO MOMAIAI0T YK€ OTCOPTUPOBAHHBIE CAMUM JIOMOXO3SMCTBOM OTXOJIbI, KOTOPKIE
1o OOJIbIIEH YaCTH HE OTHOCATCS K KATETOPUH nepepadbamviéaemvix, T.€. CMEIIaHHbIHI
MYCOp; 3TO 03HAYaEeT, YTO B IPUOPUTETE — COPTUPOBKA M PEIIUKIIUHT ).

MC3 HropuOepra paboraer HempepblBHO, 365 nHeil B roay. B Teduenue 30
HeZesnb paboTaloT BCe TPU MYCOPOCKHUTaTelIbHbIE JIMHUHU, a B OCTaBIIEECS BpeMs
OJIHa U3 MYCOPOCKHUTATENbHbIX JUHUN 3aKpbIBAC€TCA VISl IJIAHOBOTO TEXHUYECKOIO
oOcny>KMBaHUSI U PEMOHTHbIX paboT. Kak mnpaBuiio, Bcs cucTeMa HHMKOTJa HE
npoctauBaetr 6e3 padbotel. MC3 obecneunBaer 90 pabouux mMect. bosee moaoBUHBI
COTPYAHHKOB TOCMEHHO BBITIOIHSIOT TEKYIIUE pabOThI 3aBOJIA.

Results & Conclusions.

Co3HatenbHOe OTHOIIECHUE K SKOJOTUU CTAHOBUTCS TJIOOATHHBIM TPEHIOM, T.€.
y)Ke Jaxe OeHEHIIue CTpaHbl Hayalld 3aJyMbIBATbCA O HELEIECO0OPa3ZHOCTH
HAKOIUJICHUSI YYXKUX OTXOJIOB, JaKe 3a Oonblmme aeHbru. [locTenmeHHO MpUuXOoauT
OCO3HAHME, YTO U MYCOpP MOKET OBITh MOJIHOIIEHHBIM PECYPCOM, & €r0 YTHIIH3AIUs
TpeOyeT KOMOWHUPOBAaHUSA paA3IUYHBIX TEXHOJOTHMl Ha pas3HbIX JTamax cOopa,
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COPTHPOBKH, OOpaOOTKH, PELMKIWHra W, B PAJIC CIydaeB, dHep2odghghexmusHoll
uncunepayuu. Ilocmemuss Bo3MokHa Omaromaps MC3 — CIOXKHBIM KOMILIEKCAM,
KOTOPBIE HE TOJIBKO 00€3BPEKUBAIOT U CKUTAIOT MYCOpP, HO ¥ TIOCTABJISIFOT TEIJIOBYIO
SHEPIrul0, a TaKXKe MPOU3BOAAT MaTepualibl JUisl CTPOUTENbCTBA M OTpaciei
MPOMBINIUICHHOCTU. [Ipy  3TOM TpaBUIBHO OOYCTPOCHHBIA W  PAIMOHAILHO
skcruryatupyeMbiii MC3 MOXeT ObITh HE TOJBKO O€30macHBIM ISl OKPY’KAFOIIEH
CpeIbl ¥ YeJIOBEKa, HO TaKke YHEProdPGEeKTUBHBIM, U JaKe CAMOOKYIIaeMbIM.
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production of garbage itself, and after carefully sorting all the waste for its further recycling and
secondary use.

Key words: waste utilization, recycling, incineration, WtE technology, energy efficiency,
environmental consciousness.
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Annomayua. B npednacaemoill pabome ONUCHIBAIOMCA U AHATUSUPYIOMCA NpoOIeMbl U
ONACHOCMU, CBA3AHHBIE C MACCOBBIM UCHONb308AHUEM DA3TUUHBIX MEXHUYECKUX CUCTEM HA OCHO8e
UCKYCCMBEHHO20 UHMENIeKMd 6 MOM 4Hucie U OecnUuIOmMHbIX MPAHCNOPMHBIX CPeOCms.
Ilpeonacaromes s¢hghexmusnvie cnocobvr u memoovl peuwtenusi 3mux npoorem. B kauecmee
Haubonee NepcneKmugHo20 cnocoba npeonazaemcs paspabomka U CcO30aHue CUHMEMU4ecKUx
cucmem, 00bEOUHAIOWUX YeN08eKA U MAWUHY 8 eOUHbIll OP2AHUBM «YeNl08eK-KUbepmexHuyecKoe
YCMPOUCMEo».

Knrwouesvie cnosa: uckyccmeenuvili UHmMeNIeKm, ONACHOCHb, 4Yel06eK, OPOHbl, KOHMPOIb,
VApasieHue, mexHuieckas cucmema, KOMnIeKc, pooom, mexHouio2uu.

Beryniienue.

B nocnennee necstuieTue BeAyTCS MHOTOYMCIICHHbIE HAyYHbIE pa3pabOTKU IO
CO3JJaHUIO U BHEIPEHHUIO B MAacCOBOE MPOM3BOJCTBO PA3IUYHBIX CUCTEM IU(POBOTO
MCKYCCTBEHHOTO HMHTEIJIEKTa M OECHHIIOTHBIX POOOTHU3UPOBAHHBIX TPAHCIOPTHBIX
CUCTEM, TaK Ha3bIBAEMbIX JIPOHOB.

Jlenaercst 310 1711 TOTO, YTOOBI 3aMEHUTh TPY]l YEJIOBEKA B PA3IMUHBIX cepax
SKOHOMUKHA. MUPOBOI OM3HEC B 3TOM KpalHE 3aMHTEPECOBAH, MIOCKOJIBKY CTOMMOCTH
TaKMX CHCTEM CTAHOBUTCS JELIEBJIE CTOMMOCTH 4YeJoBeYeCKOro Tpyaa. Kpome toro,
3a poOOTOB HE HAJIO OIIAYBANUTh HAJIOTU U OOJBHUYHBIE JIUCTHI, OTYUCIATH JIEHBIH B
MEHCUOHHBIN (OHI U T.A. Y HHUX OTCYTCTBYIOT Kakue JMOO IOpUAMYECKUE IpaBa,
TaK)Ke UCUE3aI0T MPOOIEMbl MEXINYHOCTHBIX OTHOILICHUH.

BrimeckazanHoe nmpuBenéT K TOMy, 4TO paboronarenb OyaeT OTAaBaTh SBHOE
IPEINOYTEHUE PA3IUYHBIM KHOEPTEXHUYEKUM CHCTEMaM, a He JoAsM. BosHukaer
peanbHas OMacHOCTb TOTO, YTO JajbHEHIllee pa3BUTUE KUOEPTEXHUYECKUX CHUCTEM
NPUBEAET K MX MOJHOMY JOMUHUPOBAHHUIO BO BCeX cdepax >KU3HEAESITEIbHOCTH.
[loaTOMy, psiA CHEHMAIMCTOB CUYUTAET «HUCKYCCTBEHHBIM MHTEIJIEKT» Yrpo30i
YeJIOBEUECTBY, YTBEPXKIAsd, 4YTO «pa3padOTKa MOJHOLUEHHOIO HCKYCCTBEHHOIO
MHTEJUIEKTa MOKET IPUBECTU K KOHILY YEJIOBEYECKOM pachl».

Lenp manHOW pabOTHI aTh KAYECTBEHHYIO OLICHKY Pa3JIMYHBIM ONACHOCTSM,
KOTOpbIE  TOJCTEPETar0T  YEJIOBEYECTBO IPH  MAacCOBOM  MCIOJIb30BAHUU
KHOEPTEXHUUECKUX CHCTEM HAa OCHOBE HMCKYCCTBEHHOTO MHTEJUIEKTa U pa3paboTaThb
CHOCOOBI M MEPONIPUATHUS UX MPODUITAKTUKH.

OCHOBHOM TEKCT.
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[Mu¢ppoBOii MCKYCCTBEHHBIM HMHTEJUIEKT 3TO TEXHUYECKas WIM HpOorpaMMHas
CUCTEMA, CHOCOOHAas pemarbh 3aJadyd, TPAJULUOHHO CUUTAIOIIHMECS TBOPYECKHMH,
MpUHAJJIeKAIEe KOHKPETHOM MPEeAMETHON 00J1acTH, 3HAaHUSI O KOTOPOM XpaHATCS B
MaMsTH TaKOU CUCTeMBI. [1].

BHyTpu mnoHsATHA «HCKyccTBEHHBIM uHTEwiekT» (M) npoBeneHa BaxHas
rpaHula, OTJIWYaloIias MPUKIATHOW WM, Kak emE TOBOPST, «CIaObIiiy
MCKYCCTBCHHBI WMHTEJUICKT, MPEIHA3HAYCHHBIA [JISi PEIICHHsS] KaKOW-THOO OHOM
MHTEJUICKTYaJIbHOM 3a/lauyd WJIM HEOOJIBIIOr0 MX MHOXKECTBA, OT THIOTETHYECKOrO
«cunpHOro» HMM. Ero Takxke Ha3blBalOT YHUBEPCAIBHBIM HCKYCCTBEHHBIM
WHTEJJICKTOM [2].

Takas cucrema, korma oHa Oyner co3jgaHa, OyJeT crnocoOHa pemiarth
HEOTPAaHWYEHHO HIMPOKHUM KPYT MHTEIUIEKTYalbHBIX 337a4, OJI00OHO YeIOBEYECKOMY
pazymy. IMEHHO NOJHOIEHHBIN MCKYCCTBEHHBIM MHTEIIEKTa MOXKET MPEACTaBISATh
peanbHy0 Yrpo3y Ul yeoBedeckoro odmectna [1].

Brinensator 4 ocHOBHBIX HampasieHus: yrpo3 M.

IlepBoe - HCKYyCCTBEHHBIM HHTEJVIEKT IOMOYKET YCTPAaUBaTh XaKEPCKUE aTaKU.

Bropoe - HenoOpocoBeCTHOE NPUMEHEHHWE HCKYCCTBEHHOIO HWHTEIJICKTa B
coluagbHO-nouTH4ecko cepe. C ero moMoIpto BIACTU CO3AaAYT OOJIEe MOIIHBIE
CUCTEMbI HaOJIOICHHSI 32 MHAKOMBICIIAILUMHU.

Tperbe - BO3MOXKHOCTH aTak Ha (Qu3nyeckue OOBEKTHl, C MOMOIIBIO
OECHMJIOTHUKOB WJIM APYTMX aBTOMATU3UPOBAHHBIX OOEBBIX KOMILIEKCOB.

YerBépToe - maccoBas Oe3paboruna. Yem ObicTpee pa3BUBAIOTCS TEXHOJIOTUU
HMCKYCCTBEHHOTO MHTEIIJIEKTa, TEM OOJIbIIIE PUCK JIJIS JIFOAEH ocTaThbesi 6e3 paboThl U3
3a UM. B Oynymiem malmmHbl OPEeB30MAYT 4YesIOBEKa MOYTH B JIIOOOM jene. JTo
MPUBEAET K TOMY, 4TO Oosiee 50% xureneit 3emiid cTaHyT 0€3pabOTHBIMH.

Pacnpoctpanenune texnomorun MM MoxkeT mpuBeCTH K pOCTY U MOSIBICHHIO
HOBBIX (POPM KHOEpPIPECTYNMHOCTH, MAHUITYJIMPOBAHUS OOLLECTBEHHBIM MHEHUEM U
HOBPEXACHUAM (PU3NUECKON MHPPACTPYKTYPHI YK€ B TEUECHUE OIMKANIINX JIET.

B nmepcrnektuBe TriaBHas omacHocte MM 3akmrowaeTrcs B TOM, 4TO
KUOEPTEXHUUECKUE CHCTEMbI Ha €ro OCHOBE, OObEIMHEHHBIE B TJI00AJIbHYIO CETb,
MOTYT BBIMTM M3 IIOJ KOHTPOJIA YEJIOBEKAa M B3STh BJIACTh HAJ TPAHCHOPTHBIMH,
TEJIEKOMMYHUKAIIUOHHBIMH, JHEPreTUYECKUMH, INPOU3BOJICTBEHHBIMA W HWHBIMU
TEXHUYECKUMHU CUCTEMaMHU B CBOM PYKH [3].

becnunotHeie poOOTU3UPOBAHHBIE TPAHCIIOPTHBIE YCTPONCTBA (JIPOHBI) TaKkKe
MOTYT IIPEACTABIATH CEPHE3HYIO OMIACHOCTb.

WX MOKHO pa3AennuTh Ha JBa TUIIA.

1. IpoHsl, yrpaBisieMble OlEpaTOPOM JUCTAHIIMOHHO.

2. JIpoHbl, EWCTBYIOIINE MOJHOCTHIO aBTOHOMHO IO ONPEAEIEHHOMY 3aIaHHIO
Y OCHAUIEHHBIE ABTOIMMIJIOTOM Ha ocHOBe MU, mpu OTCYyTCTBUU BHYTPU HUX CUCTEMBI
PYUYHOTIO yIPABIICHHUS.

Ecim mepBele MOryT IPEACTaBIATH ONACHOCTH TOJBKO B Cilydac IepexBaTa
YOPABJICHWsT HMH OT OIEparopa 3JO0YMBIIUIEHHHKOM, TO BTOPbIE MOTYT
IPEICTaBIISIFOT OMACHOCTh CaMU IO cede.

B arom ciyyae crieryeT BbIIETUTh CIEYIOUIUE OMACHOCTH:

- OTKa3 OOPTOBOTO KOMIIBIOTEpA MPOYUX BHYTPEHHUX CHCTEM U YCTPOMCTB, UTO
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OpUBEAET K UX OCTAHOBKE JINOO OECKOHTPOJLHOMY MEPEMEIIEHHUI0, C TIOCIEAYIOIIeH
aBapuei nin KkatacTpodoii.

- otkaz3 MU, ymnpapisiiomero APOHOM, CIENOBaTh 3aJaHUI0 M CaMOBOJIBHOE
M3MEHEHHE MaplIpyTa JBUKCHHUS.

- OnmokKupoOBKa JBeped B aBapUWHON CHUTyallMd, 4YTO JIMIIAT BO3MOXXHOCTHU
MacCaKUPOB MOKUHYTH CaJIOH JIPOHA.

- mpoOnemMbl (PYHKIMOHMPOBAHWS B HECTAHAAPTHBIX OKCTPEMAIbHBIX M
Ype3BbIUYANHBIX CUTYAIUSX.

- Mpo0JIeMbl B3aUMOJICUCTBUSI C TPAHCIIOPTHBIMU CPEACTBAMHM, YIPaBISIEMbIMU
JIOJIbMHU, Ha OXXUBJIEHHBIX aBTOMOOWJIBHBIX, BO3AYLIHBIX U MOPCKHMX Tpaccax, a
TaKXe B MOpPTax, adponoprax, MapKuHrax u T.1.

UtoObl u30€KaTh BBINICONUCAHHBIX OIMACHOCTEH, CBS3aHHBIX C MAacCOBBIM
BHEJPEHUEM HCKYCCTBEHHOTO HHTEIJIEKTa UM OECHUJIOTHBIX POOOTHU3UPOBAHHBIX
TPAHCIIOPTHBIX CUCTEM, CJIEAYET NPEYCMOTPETH P MEPOIPUSITUH.

1. BpemeHHbIil OTKa3 OT co3daHusi cucteM Ha 0Oasze «cuimbHOTO» WU 1ubo
orpanudeHre ¢GyHKIUOHANbHOrO moTeHmuana WU omnpeaenéHHbIM — KpyroMm
MPUKJIAAHBIX 33]1a4, B3aUMOCBS3aHHBIX MEXIY COOOM.

2. HenpepoiBHBINI KOHTpOJb 3a paboroit MM ¢ momompio croeruaibHBIX
AHTUBUPYCHBIX MIPOTPaMM, KOTOPbIE CITIOCOOHBI aBTOMAaTUYECKU OJIOKUPOBATH JTHOOBIE
€ro JICHCTBUSA, KOTOPHIE BBIMAYT 32 paMKU €ro (PYHKIIMOHAIBHOTO Ha3HAYCHHUS.

3. BO3MOXHOCTb MOCTOSIHHOTO WJIM MEPUOJUYECKOTO OMEePATOPCKOTO KOHTPOJIS
1 (UBUYECKOr0 OTKIIOUECHHUS TEXHUYECKUX CUCTeM, yrnparisiemMbix UM, B pyuyHom
pEeXUMeE, B TOM YUCII€ U TUCTAHIIMOHHO.

4. B mporpamMmHoe o0OecriedYeHuE MCKYCCTBEHHOTO HMHTEJUICKTA JIOJKHO OBIThH
3aJI0)KEHO CBOMCTBO OECIPEKOCIOBHOTO OTYMHEHUS KOMAH 1aM YEJIOBEKa.

4. Otka3 OT coO3maHusd TI00albHBIX CETEBHIX KOMILJIEKCOB Ha 0Oasze MU,
CIIOCOOHBIX MOHOTIOJNILHO YMPABJSATH IEJIBIMH  CEKTOPaMU IPOU3BOJCTBEHHO-
TEXHUYECKOTO KOMILJIEKCA B IJIAHETAPHOM U HAallMUOHATBHOM MacIiTadax.

5. VYcranoBka He3zaBucuMbix OT MW pesepBHBIX ONEPATOPCKUX CHUCTEM
VOpaBJICHHUS, Ha KOTOpble OyneT BO3MOXHO ONEPAaTUBHO  MEPEKII0YaTh
MIPOU3BO/ICTBEHHO-TEXHOJIOTHYECKHUE U TPAHCIIOPTHBIE CUCTEMBI, yrpasisiembie 1NI.

Helitpanmu3anusa NOTEHUHAIBHBIX  YIrpo3, MCXONAIIMX OT  IMOJHOCTBIO
ABTOHOMHBIX ~ POOOTHM3UPOBAHHBIX  TPAHCIOPTHBIX  CPEACTB, MOXET  OBbITh
OCYULIECTBJIEHA C MOMOUIBIO CIAEAYIOIINUX MEPOIPHUATHUH.

1. Ortka3 0T NacCaXUpCKUX IEPEBO30K MOJHOCTbIO  ABTOHOMHBIMH
OecmIOTHUKAMH B OJFpKaifiiee BpeMs, YTO IMO3BOJIAT HUCKIIOYUTH BEPOSITHOCTH
YEeJI0BEYECKHUX KEPTB.

2. y6nupoBaHHe OCHOBHBIX OOPTOBBIX CHCTEM JIPOHOB.

3. CoxpaHeHu€ BO3MOKHOCTU PYYHOTO (MHJIOTHOIO) WJIM JUCTAHLIMOHHOTO
yrpaBiieHus: 0ECTMIOTHUKOM IIPY BO3SHUKHOBEHHMH HEILITATHON CUTYallUU.

4. DOkcmutyataiusi OECHWIOTHBIX  TPAHCHOPTHBIX  CPEACTB  TOJIBKO  Ha
onpenenéHHbIX (UKCUPOBAHHBIX MapUIpyTaX NpPH YCIOBUM HX IEpEMEIECHUs
VCKJIFOYUTEIBHO IO BBIACICHHBIM I HUX CIIEIIUATIbHBIM TPACCaM.

Hanbonee mnepcneKTUBHBIM CIOCOOOM pEIIEHUs] BCEX BBIIICOMMCAHHBIX
npobjieM cTaHeT pa3paboTKa W CO3/IaHHE CHUHTETUYECKUX CHUCTEM, TO €cCTh
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0o0ObEIMHEHNE YEJIOBEKAa W MAlIUMHBl B €IUHBI OpraHu3M (cucTeMa «4eIOBEK-
KHOEPTEeXHUYECKOE YCTPOMCTBO). B 3TOM ciyyae HCKYyCCTBEHHBIM HWHTEIJIEKTOM
Oynymiero  OyneT  yCOBEPIICHCTBOBAHHBIA  YENOBEYCCKUN  HMHTEIUICKT  C
PaCHIMPEHHBIMUA BO3MOKHOCTSIMH, YTO TaPAHTUPYET HAIEKHBIN KOHTPOJb YEIOBEKa
HaJ JIFOOBIMU KHUOCPTEXHUYECKUMU CHCTEMaMH. OJTO TMOTpeOyeT co3aaHue
UCKYCCTBEHHOIO  KHOEPTEXHHYECKOTO  Tela ¢  IEepeHOCOM B HEro
MCUXO(PU3UOTOTHIECKON MaTpUIlbl YesmoBeka [1].

Marpunia sBISIETCS TOYHOM KONMMEW WHAWBUIYAIBHOTO YEJIOBEUYECKOTO
CO3HaHMS B DJJIEKTPOHHO-IM(DPOBOM BHjae U OyAeT 3amMcaHa Ha HOBBIM
HMCKYCCTBEHHBIM HOCUTENIb. BO3MOXHO, pa3BUTHE KOMIIBIOTEPHOM TEXHUKU YXKE B
Oy>kailue JAecSTWIETUS IMO3BOJAT JeNiaTh TOYHbIE HWHTEJUIEKTyalbHbIE KOIHHU
JUYHOCTEW KOHKPETHBIX JIIOJIEH - C TaKUM >K€ COJEpKAaHUEM NaMATH, TaKOM Ke
CKOPOCTBIO MBIIIJICHUS, TAKUM >K€ THUIIOM 3MOLIMOHAJIBHON peakiuu (MepeHeceHue
BCEl MO3TOBOM MH(POPMAIIUU, TIPU COXPAHECHUH CAMOCO3HAHMS).

Tako#t cmoco0 cHUMET yrpo3y TOTaIbHOW 0e3paOOTHIBI U OJHOBPEMEHHO JACT
BO3MOXXHOCTh  yMPABICHHUS  YEJIOBEKOM  BHEIITHUMU  KHOEPTEXHUUYECKUMH
yCTpPOMCTBAMH MBICIIEHHBIM 00pa3oM, 0€3 MPUBJIEUEHUSI CBOMX KOHEUHOCTEM.

[TocnenHee 0coOOEHHO Ba)KHO B IUIaHE OOECTIeUEHUs] HaAEKHOTO KOHTPOJI HaJ
UCKYCCTBEHHBIM MHTEJUIEKTOM. YenoBedeckuil pa3ym Ha LU(DPOBOM HOCUTENE
CMOXET NUCTAaHIMOHHO KOHTPOJUPOBaTh AesATeNbHOCTh UM B pexume pearbHOro
BPEMEHH U OyAET MOCTOSHHO CBSI3aH ¢ HUM MH(POPMAIIMOHHO. A 3TO B CBOIO OUYepeb
MO3BOJUT CUUTHIBATH «MBICIN» HCKYCCTBEHHOTO HWHTEIEKTa U ONpPENENATh €ro
HaMepeHusi U IUIaHUpyeMmble JelcTBHs. B 110001 MOMEHT, B ciy4yae MOMBITOK
3IoHaMepeHHbIX JnercTBuii MM dYenoBek WX CMOXeT 3a0JIOKHMpOBaTh 3apaHee,
YaCTUYHO WJIM MOJHOCTHIO OTKJIFOYMB €r0 (PYHKIIHOHUPOBAHUE.

Kpome Toro uenoBedeckuil pa3yMm MpU PELIEHUH CIOKHBIX M TPYA03aTPATHBIX
MHTEJJIEKTYaJIbHbBIX 33]1a4 CMOYKET MBICJIEHHBIM KOMaHIHbBIM YCHJIMEM MOAKIIOUNATH K
CBOEH paboTe MHCKYCCTBEHHBIM WHTEIUIEKT M OINEPAaTUBHO OOBEAUHUTH CBOU
BO3MOKHOCTH C BO3MOXHOCTSIMU MOCJIETHETO. DTO MO3BOJIUT YEJIOBEKY 3HAUUTEIBHO
NOBBICUTh CBOM WHTEJUIEKTYaJIbHbIA MOTEHUMAJ] W PElaTh MPEkKIE HEAOCTYIIHbIE
MBICJIMTEIIbHBIC 3a1auu [1].

B stom ciiydyae uenoBeueckuil pasym Oyner oObeIUHEH B €AMHYIO TIyOOKO
UHTETPUPOBAHHYIO CHCTEMY C OIHMM WM Heckoiapkumu WM. Ho camoe BaxHOe
OyZeT 3aKirovarbcs B TOM, YTO KOHTPOJHMPOBATh pabOTy TaKHUX CIIOKHBIX
KHOEPTEXHOJOTUYECKUX CUCTEM OYIET UMEHHO YEJIOBEUECKUI Pa3yM.

BbiBOaBI.

Takum oOpa3om, BHEJpPEHHE BHIMICONMMCAHHOTO KOMIUIEKCA MEPOINPHUITHHA M0
YIPaBICHUIO U KOHTPOJIIO 32 TEXHUYECKHUMH CHCTEMaMH Ha 0a3e W MCKYCCTBEHHOTO
UHTEJIEKTa U OECHUJIOTHBIMU TPAHCHOPTHBIMHU CPEICTBAMHU TO3BOJHUT OOECIEUHTH
UX HaIEKHOE U Oe30macHoe (PYHKIIMOHUPOBAHUE.

OObenuHeHNEe 4YelloBEeKa M MallMHbl B €IWHBIM OpraHu3M IyTEM CO3JaHUs
CUCTEMBl  «YEJIOBEK-KMOEPTEeXHUYECKOE YCTPOHMCTBO»  OOECHEUUT  HaAEKHBIN
KOHTPOJIb W YIpPaBJICHUE Haa JIOOBIMH TEXHUYECKUMHU CHUCTEMaMH MbBICJICHHBIM
o0pa3oM B pEeXHUME pEaJIbHOTO BpPEMEHHU, 3HAUUTEIBHO YBEIWYUB TMPU HTOM
NcuX0(U3HOIOTHUYECKUEe U HMHTEIEKTYaIbHO-TBOPUYECKHE BO3MOXKHOCTU YEJIOBEKa
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BO BCEX C(bean KHU3HCOCATCIBbHOCTH. COBI[aHHBIC IIp1 3TOM TCXHOJOI'MHU HaﬁﬂYT
IMOJIC3HOC IMIPUMCHCHUC BO MHOT'MX o0macTax HAayKHU U TCXHUKU.
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Materials of articles of this issue of the magazine were presented in the form of
reports at the Third international scientific and technical conference "Promising
technologies for ensuring human safety activity and longevity", which took place on
May 14-15 2020 years at Odessa national maritime university. They cover a wide
range of issues related to modern technologies for the safety, health and active
longevity of people, as well in the ways and methods of their use in various spheres

of human activity.

The materials are published in the author 's edition.

Mamepuanvl cmameu 5mo2o 8bINYCKA JHCYPHALA ObLIU NPEOCMABIeHbl 8 BUOe
ooxknaoos  Ha  Tpemvetl  MedNCOYHAPOOHOU — HAYUHO-MEXHUUECKOU  KOH@epeHyuu
«llepcnexmuenvie mexuonocuu O0Jisi obecneyeHus O0e30NACHOCU HCU3HeOessMelbHOCU U
odoJieonemust  denogexay», komopas cocmosaace 14-15 mas 2020 2. 6 Qdecckom
HAYUOHANbHOM MOpPCKOM YHugepcumeme. OHU 0X8AMbIBAIOM WUPOKUL KPY2 80NPOCOS,
CBAZAHHBIX C COBPEMEHHbIMU MEXHOI02UAMU OJis1 obecnedenuss Oe30nacHocmu, 300p08bs U
AKMUHO20 00/12071emus 1100et, a MakKdHce Cnocobamu U Memooamu Ux UCHOIb308AHUSL 8
PA3IUYHBIX Chepax HCUHeOesmeabHOCMU Yel08eKd.

Mamepuanel nybaukyomocs 6 a6mopcKoi peoaKyuiu.

Mamepianu cmameil ybo2o 6unycKy JHCYpHALy OyIu npeocmasieHi y eueisaoi
oonogioeil Ha Tpemiti MidcHapoOHOi HayKo8o-mexHiunoi Koughepenyii «llepcnekmueni
MexHon02ii 01151 3a0e3neuenus Oe3neKu HUMmmeOianbHOCMi Mma 00620aiMmmsl TOOUHUY, KA
giooynacsa 14-15 mpasnsa 2020 p. 6 Odecvkomy HAYIOHATLHOMY MOPCbKOMY VHIGepCUmMemi.
Bonu oxonniolomv wiupoxe Kono numauv, NO8’SA3aHUX 3 CYUACHUMU MEXHOLOIAMU O
3a6e3neuenHs Oe3neku, 300p08's ma akmueHoO20 008201imms 0oell, a MaKoIC 3 3acobamu
ma mMemooamu ix GUKOPUCMAHHS 8 PI3HUX chepax HcummeoisiibHOCmi THOOUHU.

Mamepianu nyonikytomocs 6 a8mopcovKiil pedaxyii.
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