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PHYSICS AND MATHEMATICS

CTAH FEOME'llPI/I‘IHOi HNIAOTOBKY YYHIB
HPO®ECIMHO-TEXHIYHOI HIKOJIN
MAIINMHOBYAIBHOI'O ITPOPIIIO: AHAJII3 JTAHUX

Tinvkoea /1. C.
Ykpaina, Yepracu, Yepkacvkuit Hayionanvhuil ynisepcumem imeni bozoana Xmenvnuubkozo

Abstract. The article is considered the problem of qualitative training of students of vocational
school of the machine-building profile. The attention is paid to the questions of geometric training of
future electric gas-welder, machine tool operators of a wide profile, locksmiths for repairing cars. The
professional requirements of future workers, which they acquire during the study of the section
"Stereometry" in the course of mathematics, are determined. The publication has selected tasks for
verifying the level of assimilation by students of vocational school of the machine-building profile
educational material in geometry based on the results of their study at the secondary school. The state
of geometric training of students of vocational school of machine-building profile is analyzed.

Keywords: geometric training, future workers, vocational school.

IMocranoBka npodaemu. Jledimr kaapis B YkpaiHi TpUBae BXKe JABHO, 1 3 KOXKHUM POKOM BiH
TUTBKH 3aroCTprO€ThCs. Hapasi monuTt Ha «poOodi pyKm» MOCTIHHO 3pocTae. 3a JaHWMH JIep’KaBHOI
CITy»kOM cTaTCcTHKU YKpainu [2] ctaHoMm Ha BepeceHb 2017 poky Hamiii nepkai He BUcTadae 15,9 Tuc.
KBaTi(hiKOBaHUX POOITHHKIB 3 IHCTPYMEHTOM, CEPEIl AKUX CJICKTPOra303BapHUKH, BEPCTATHUKU IIIUPOKOTO
pod IO, CIIFocapi 3 peMOHTY aBToMoOLTIB. Ha myMKy ekcrepriB, AedilUT OB’ I3aHUI HE 3 KIJIBKICTIO, a 3
skicTr0. HuHl poOoTomaBers BUMarac KOMIIETEHTHOIO POOITHHKA, SIKMIl JJOCKOHAJIO BOJIOAIE€ 3HAHHIMH Ta
TBOPYO IMIXOIWUTH IO PO3B’SI3aHHS HECTAHIAPTHHUX 3aBlIaHb. 1OMY ITMTAHHS SIKICHOI ITIITOTOBKHA YYHIB
npodeciitHo-TexHiuHNX HaBdanpHUX 3aknaaiB  (I[ITH3) wmammHOOymiBHOrO mpodimo, Hacammepen
3a0e3MeYeHHs HAJIE)KHOTO PIBHSI MaTEMATUYHOI OCBITH, € aKTYaJIbLHHM.

Jis y4HiB, SKi HaBYArOThCS 3a BUIIE3a3HAYEHUMU IpodecisMu, MaTeMaTHKa € mpodeciiHo
3HAYYIIUM [peIMETOM. YMIHHS YHMTaTH KPECJICHHS, MOJEJIOBATH KOHCTPYKLIi, MaTH XOPOLIMH
OKOMIip, IPOCTOPOBY YSBY, TEXHIYHE MHUCJICHHS — yC€ II€ CIIUIFHI BUMOTH A0 Mpo¢eciifHOl MmiIrOTOBKU
€JIeKTPOTa303BapHUKIB, BEPCTATHUKIB MIMPOKOro TMpo(disto, CirocapiB 3 PEMOHTY aBTOMOOLTIB.
BumesasnaueHi ymiHHS (GOPMYIOTBCS Y MalOYTHIX CHEMiaiCTiB MPH BUBYEHHI KypCy MaTeMaTHKH,
30kpemMa ii po3aity «Crepeomerpisiy. Tomy mnuraHHs reoMmerpuuHoi miarotoBku yuHiB [ITH3
MAaIIMHOOYIIBHOTO TPOQIII0 CTAE TOCTPO.

MeTow po6OTH € BHCBITJIIGHHS CTaHy T€OMETPHYHOI MiArOTOBKH Yy4HIB TpodeciiiHo-
TEXHIYHUX HABYAJILHUX 3aKJIaJiB MAITUHOOY IIBHOTO ITPOMLIIHO.

VY4HI BCTYINaKTh JI0 JIaB NPOQTEXIIKOIU Ha 0a3i CBiJOITBA PO 0a30BY 3arajbHy CEpPEIHIO
ocBiTy. ['eoMeTpHYHy MiATOTOBKY MaiOyTHI pOOITHUKM MPOJOBXKYIOThH 3100yBaTH MiJ] 4aC BUBYCHHS
po3niny «CrepeomeTpiss» B Kypci Matemaruku. Hamri gocmimkenss [3] moka3yoTh HU3bKUN PIBEHb
motuBauii yuniB IITH3 wmamwmHOOyzaiBHOro mnpodiaro mpu BuBYeHHI TeM 31 crepeomerpii. Lle
NPU3BOAMTH JI0 TIOTAHOTO 3aCBOEHHS HOBUX T'€OMETPHYHMX 3HaHb. Ha Hamry JyMKy, Taka TEeH/IEHIs
MoyKe OyTH MOB’s13aHa 3 HEAOCTATHIM PiBHEM 3aCBOE€HHMX 3HAHb 3 F€OMETPIi 32 KypC OCHOBHOI LIKOJIH,
PO OCOOJIMBOCTI KOHTPOJIOBAHHS SIKUX B YMOBaX KOMIIETEeHi3alii OCBITH HaeTsCs y [4].

Jnist mepeBipky 1aHOTO TBEPIKEHHSI HaMu Oyno oOpaHo 3aBAaHHs [1] anst 3°sicyBaHHS piBHS
3acBoeHHs yuyHsmu [ITH3 mammuoOyniBHOro mpodinto HaBYambHOrO MaTepially 3 TeoMmerTpii 3a
pe3ysbTaTaMy IXHBOIO HABYaHHS B OCHOBHIH IIKOJI.

VY 3aBnanHsx 1—6 BHOepiTh OJWH TNpaBWIbHHN, Ha Bamry mymKy, BapiaHT BiJMOBimI Ta
Mo3HauTe HOoro B OJaHKY BianoBiaei Tak: X.

1. Ciuna mepeTuHae JBiI NapayieNbHi TpsMi. YKaXiTh 3HAYCHHS, SKUX MOXYTh HaOyBaTH
rpajyCHi Mipy BHYTPIIIHIX PI3HOCTOPOHHIX KYTiB.

A) 40°150° B) 70°170°  B)50°i130° T)240°i120°

2. Croponu tpukytHrka KLM nopiBHIOIOTE 2 cM, 3 cM 1 4 cm. Llei L
TPUKYTHUK TOMAIOHWIA 10 TpukyTHHKa ABC, HaliMeHIIa CTOpPOHAa SKOTO 5 A
nopiBHIOe 12 cM. 3HaiaiTe nepumerp TpukyTHuka ABC. i i" =

A) 27 cm b) 36 cm B) 54 cm ') 18 cm 4
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3. OcHoBHU Tpamnemii BiTHOCATHCA, K 3 : 2. 3HAWAITH JOBXKHUHY OLTBIIOL
OCHOBH Tparnelliii, aKio ii cepeHs JiHis JOpiBHIOE 15 cM.

A) 18 cm Bb)12 cm B) 15 cm IN9cm Puc. 2.
4. Bepmmau TpukyTHHKa ABC, BNHUCAaHOTO B KOJIO, AUISATH HOrO HAa OYTH, JOBKHHHU SIKUX
BIZTHOCSITBCS, 5K 2 : 3 : 4. 3HAWITh TpajlycHy Mipy HalOiIbIoro Kyra TpukytHuka 4BC.

A) 120° b) 80° B) 70° I') 60°
5. Ykaxith TOUKy 43, cumerpudny Tourli 4(—2; 3) BiIHOCHO oci abcrwc.
A) 41(-2; 3) b) 41(2;-3)  B) 41(2;3) ) 41(-2; -3)

6. JIBi cTopoHM mapanesorpama J0piBHIOIOTE 4 ¢M i § ¢M, a ioro rocTpuii KyT — 60°. 3HalITh
JOBYKMHY MEHILIOI JliaroHai napaienorpamMa.

A) 48 cum B) 43 cM B)1l12cm ) 4J7 em _

7. Ha pucyHKy 300pakeHO BeKTOpH a, h, ¢ i d. YcraHoBiTh ~— >
BIJIMOBIHICTH MiX mapamu BekTopiB (1 - 3) i TBepmxennaamu (A — 1), mo €
NPaBUIIBHUMU JITs 1IUX T1ap.

52

d

el T T

laic A) Bekropu criiBHanpsimiieHi ] ]
2.aid b) Bexropu neprneHuKyspHi [ | Ad] | |
3 hia B) Kyt Mik BeKTOpaMu roctpuit )

I') Kyt mix BeKkTOpaMu Tynui Puc. 3.

8. V pienobeapenomy tpukytHuky ABC ocnoBa AC mopiBHIoEe § cM, a Bucora BD, mo
npoBelleHa JI0 OCHOBH, JIOpiBHIOE 3 cM. Y TpPUKYTHUKY NOpOBelneHO MeniaHy AM. YcTaHOBITh
BIJIMOBIAHICT, MK TPUTOHOMETpHUYHMMHU (yHKUisiMu KyTiB (1-3) Ta ixHIMHE

yucioBuMy 3HaueHHsIME (A-T).
1) tg £ ABD A) 3/5 MAC

2) sin £ BAC b) 4 D
3) ctg £« MAC B) 4/3
I') 3/4 Puc. 4.

VY nmocmimkenHi B3suy yyacts yuHi JJH3 «XapkiBebkuii IeHTp npodeciiiHO-TeXHIYHOI OCBITH
Nel», JH3 «/lninpoBcekuii ueHtp mnpodeciiiHo-TexHiuyHOT ocBiTH», JHH3 «bepasHcbkuit
MaIIMHOOyAiBHUN mpodeciinnii minei», IH3 «Mapiynonsckuii npodeciiHuii MammHoOyRiBHUI
minei», JH3 «bararompoginbHuii  nentp npodeciiiHo-TexHidyHOT ocBitm» (M. TokMmak),
JH3 «tOxxHOYKpaiHChKUH TpodeciitHuit Jiteiy.

Pe3yabTaTH AOCTIIZKEHHSI TOKa3aid, IO 3 yciMa 3aBAaHHSAMH HE BIIOPAaBCS IKOJCH
pecrionnient. 9 ta 8 OaniB HaOpaidW MO OAHOMY YYAaCHHKY ONMHMTYBaHHS, 110 cTaHOBUTH 1o 0,44 %.
7 6aniB Habpamu 2,67 %. 6 Gani Habpanu 7,57 %. 5 6aniB otpumanu 16 %, 4 6amm — 18,22 %. 3 Ganu
3m00ymu 16,89 %, 2 6amu — 20 %, 1 6an — 12,44 %. He Bnopanucs 3 »xoaHuUM 3aBaaHHsIM — 5,33 %
onuTanux. JlaHi mpeacTaBIeHo Ha puc. S.

W 0 banis
W 16an

= 2 6ann
W 3 Ganm
= 2 5anm
=5 %anis
® 6 Banie
" 7 6anis
* 8 6anis
® 3 Sanis

Puc. 5. Biocomkoge cniggioHoOweHHs pe3yibmamie mecnmy

- 7(7), Vol.1, December 2017 https://ws-conference.com/
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BucnoBku. Taki katacTpodiuHi pe3ynbTaTi BKa3ylOTh Ha HU3bKHH PiBEHb 3aCBOEHUX 3HAHb 3
Kypcy ocHOBHOi Iukomu. Hacminkom crtane HecnpoMoxkHicTh Oinpmocti  yunis  [1TH3
MaIIMHOOYAIBHOTO MpOQiNo YCIINIHO ONaHyBaTH TEMH 31 CTEPEOMETpii, M0 € HEOOXiTHUM s
OJICpKaHHS aTecTaTy Ipo MOBHY CEPEIHIO OCBITY Ta MOAANBLIOr0 MPOhEeCiiHHOTO CTaHOBICHHS.

Poboty BukonaHo 3a miarpumku MOH Ykpaiau (nepx. peectpai. Homep 0117U003909).
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COMPUTER SCIENCE

«METOI NEPCOHAJIU3ALIUA TPOI'PAMMHOI'O
OBECHHEYEHUS, OCHOBAHHBIN HA UCITOJIb3OBAHUU
OHTOJIOT'MYECKOU MOJAEJIN 3HAHUN»

buouuxoe U. E.,
Cokon B. B.

Ykpauna, 2. Xapvkos, Xapbkosckuil nayuoHanbHblil yHugepcumem paouoinekmponuku, kagh. HH

Abstract. It has been proposed the design of self-adaptive software with personalization features, based
on the ontological knowledge bases. For the implementation of self-adaptive software it was developed a
specialized knowledge base, which contains user data, software business logic and Ul elements.

The architecture of software is based on using the ontology to provide flexibility in adaptation, up
to changing the subject area. The key feature of the presented methodology is on the reducing the need for
a tight binding business logic of the application and its data model during development.

The software personalization method, which defined in this paper is using to separate the user's
personal resources from public ones. This functionality is implemented by using ontology «namespacesy.

The method, which is defined in this paper can be used to expand the range of tasks which might to
solve via described approach. In particular, for tasks which involve to work with private data.

Keywords: self-adaptive, ontology, personalized software, knowledge model, ontology-driven
development.

Beenenne. B HacTosmmee BpeMs IIMPOKOE PacHpOCTPAaHEHUE IMOIydHiia OHTOJOTMYECcKas
MOJIEJNIb ONMCAHUS MPEAMETHOH ob6nacTu. DTO OOYCIIOBICHO, NMPEXKAE BCEr0, YHUBEPCAIBHOCTHIO U
TrMOKOCTBIO JaHHOTO MOAXO0AA.

[IpumeneHne OHTOIOTHIT KaK OCHOBHOI'O XpaHMIUINA MH)OPMALMU B IPOrPAMMHBIX CHCTEMaX
MO3BOJIIET CO3JaBaTh aJalTUBHBIC TPHJIOXKEHUS, B OCHOBE KOTOPBIX JICKAT JUHAMHUYECKU
u3MeHseMass Mojens 3HaHud. Ilo cpaBHeHMIO ¢ ©0a3amMM JaHHBIX, NPHUMEHEHHE OHTOJIOTHIl
obecrieyrBaeT JIETKOCTh B MOJICIIMPOBAHUM CIIOKHBIX CBsi3ed M oTHouieHuil. Kpome Toro,
WCIIOJIb30BaHUE OHTOJIOTHI B MPOTPAMMHBIX CUCTEMaX OTKPBIBAET BO3MOXKHOCTH JIJISl IMHAMHYECKOTO
W3MEHEHUs] paboThl MPOTrpaMMbl: CMeHa HHTepdeiica, (QyHKIHMOHAIbHBIX KOMIIOHEHTOB, 3a CUET
BHECEHUS M3MEHEHH UCKITIOYUTENLHO B MOJICIh 3HAHH.

JIist peanu3aiiy mpeiCTaBIeHHOT0 B TAHHOW CTaThe MeToaa ucrnob3yercs «Ontology-driven
development» (ODD) [1,2] noaxon k pa3paborke I10. Ero cyTh 3akirodaeTcsi B NEPBUYHOCTH
MPOCKTHPOBAHMSI MOJIENH JaHHBIX Tepe]] MporpaMMHOI peanuzanueil. Tak, paspabaTsiBaeMast MOJIENb
JaHHBIX PErjJaMeHTUPYET KakuM Oy/eT BHEIIHUN BUA, U (YHKUMOHAIBHBIA cocTaB npuiioxkeHus. s
3TOr0, BCE (YHKUMOHAIBHBIE KOMIIOHEHTBI, @ TAKXKE O3JIEMEHTbl BHEIIHETr0 BHUAA IPHUIIOKCHUS
XpaHsTcs B oHrosoruu. Emie omHuMm mpeunmymiectBoM npumeneHus «ODDy» sBnsgercst To, 4TO B
npolecce MPOSKTUPOBAHUS MOJENN JUIsl XPaHEHUs] JaHHBIX (JaHHas MOJIENIb NpE/CTaBlieHa B BHUIE
6a3bl 3Hanuil (b3)), pazpaboTunk MOXeT padoTaTh HE TOJNBKO C AOCTPAKTHBIMH MOHATHSIMH, HO H
CO3/1aBaTh CBOM aOCTpaKTHBIC TOHATHS IyTeM ONHcaHusi OOBEKTOB peaibHOro mMupa. Co3mgaHHbIE
00BEKTBl OyAyT NpEACTaBiICHbl B OOBEKTHO-OPUEHTHPOBAHHOM MAIIMHOMOHATHOM BHIAE IS HMX
JAIBHEWIIero  ucronp3oBanus. Jlns  pa3paOOTKH  OHTOJOTMH  YJOOHEEe BCEro HCIOb30BaTh
CIIeIMATN3UPOBAHHBIN JTSI TAKHUX 1€l HHCTpyMEHT «Protege»[3]

BaxHBIM TpEeMMYIIECTBOM HCIIOIB30BAHUST OHTOJIOTMYECKON MOJICTTH 3HAHHUW JUIs Pa3paboTKH
IO sBnsieTcs BO3MOXKHOCTH TPUMEHEHHS pPHU30HEPOB [4] (CHenuaTu3upoBaHHBIX IMPOTPaMM IS
00paboTku b3, criocoOHBIX NenaTh JOTHYecKre BBIBOJBI M PACHIMPSITH CYNIECTBYIONIYIO OHTOJIOTHIO)
JUTSI aBTOMATUYECKO 00padOTKU OHTOJIOTHH.

OCHOBHBIM ~ HEJOCTATKOM TpH PadOTe C  OHTOJOTHSAMH  SIBISIETCS ~ HEBBICOKas
MPOU3BOJAUTENBHOCTh 110 CPABHEHHUIO C TPAAWLUUOHHBIMH PEJSIIMOHHBIMU 0azamu naHHbIX (BJI). s
TIOBBIILICHUS NPOM3BOAMTEILHOCTH M, CIIEIOBATENbHO, YCKOpeHHs paboTel b3 wncnonb3oBanuchk
METO/Ibl OITUMHU3AIIMH, OTTMCAHHbIE B [5].

Onrosiornyeckasi Mojaesb. B nanHoi paboTe, Mozenb 3HAHMH IMPECTaBICHA B BUJAE TPEX
OTJENBHBIX OHTOJIOTHH, KOTOPbIE CIMBAIOTCS B OJIHY B mpouecce padoTel. OHTONIOrHYECKass MOJEb
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MIPEACTABICHUS 3HAHUIM COCTOUT U3 TAKUX OHTOJIOTHI: CEpBUCHAS OHTOJIOTUS, OHTOJIOTHUS MIPEAMETHOM
00J1aCTH U OHTOJIOTHUSI HHIUBUIOB (WJIM KOHKPETHBIX IK3EMILIIPOB KilaccoB) (puc.1).

CepBuUCHan

OHTOJIOT A

Puc. 1. Cxema onmono2uueckou Mooeuiu 3HaAHUull

CepBucHasi OHTOJIOTHSI XPaHUT KJIIOYEBBIC KJIACChl M CBOMCTBA, YbMMH ITOTOMKAMH SIBJISIOTCS
KJaccel IpeaMeTHOM oOmactv. JlaHHas OHTONOrHMs — SIBJSIETCS KOPHEBOM M OIpeaesisroueit
(YHKUMOHANBHBIA cOCTaB cUcTeMbl. JtoOble M3MeHEHMs, KOTOpble ObUTM NPOHM3BEAEHBI B OHTOJIOTUH
OTpas3sITCsl B IPOrpaMMHOM KoJe sipa cucteMbl. CepBHCHAsE OHTOJIOTHS OIpeieIsieT CTPYKTYpY H 3a/1aeT
OrpaHUYEHHs Ul OHTOJIOTMH TpeaMeTHoH obmactu (puc. 1). Kopme Toro, B cepBHCHOW OHTOIOIMH
HaXOJISITCS CTPYKTYPHBIE DIIEMEHTBI MPUIIoKeHHUs : snieMeHThI Ul 1 yHKIIMOHATbHBIC 3IEMEHTBI.

OnTosIorUsl TpeaMEeTHON oOsactu (puc. 1) OCHOBBIBAGTCS HAa CEPBUCHOM OHTOJIOTMU U
COJIEP)KUT MH(OPMAIIHIO PO BCE KIAcChl 00BEKTOB, KOTOPBIE MOKHO 3apETUCTPHPOBATH B CUCTEME.
JlaHHast OHTOJIOTHSI ONpeneNnseT CTPYKTypy wuHpopMamnuu, KoTopas OylneT IpejcTaBicHa
MOJIH30BATEIN0. B 4acTHOCTH, OHTONOTHS TPEIMETHOM 00JIacTH COJAEPKUT HAOOp (DYHKIIMOHATBHBIX
3JIEMEHTOB, KOTOPBIE MIPECTABIAIOTCS MOIB30BATENIO U, KOTOPhIE OH MOYKET U3MEHSTh.

OHTOJNIOTHST IK3EMIUIIPOB KaccoB (MHAMBUAOB) (puc. 1) mpernHa3HaueHa JUIs YIPOIIECHHS
nporecca MOJIU(UKAINK TIOJI30BATENbCKOW HH(OpMAIMK. DK3eMIUBIPhl BCEX KIACCOB JIOOABISIOTCS
JUIIb B 3Ty OHTOJNOrMI0. Takoe BbIAEJICHHE WHAMBHIOB B OTACJIBHYIO OHTOJIOTHIO OOECIICUMBACT
JOTOJTHUTENBHYIO THOKOCTh U YHHBepcanbHOCTh st [10, mocTpoeHHOro Ha OCHOBE OHTONOrWil. B cimyuae
cMeHbl npeameTHol obnactu [10, HeT He0OXOIMMOCTH TepecTpanBaTh BCIO CTPYKTYPY XpaHEHUs! JaHHBIX.
OT0 OOBACHSETCS T€M, YTO B OHTOJIOTMM HH(OpPMAaIMs XpaHUTCS B BUAE OOBEKTOB, a HE B CTPOrO
CTPYKTYPHPOBaHHOM BUJIE, KaK B KJIACCHYECKHX cUCTeMax yrnpasieHus 6azamu nanHbIx (CYBJ).

Meton nepconamzanuu I10. Ha ocHOBaHMM NMPOBeIEHHBIX MCCIIEAOBAaHUN ObLT pazpaboTaH
MeTo nepconanuzanuu 110 mis cuctem, B KOTOPBIX OHTOJIOTUH IPUMEHSIOTCS B KA4ECTBE OCHOBHOTO
xpanwma uHpopMarun. CyTh JaHHOTO METOJa B PasTPaHUYCHWH TEPCOHAIBHONW M MyOJIUIHOMN
UHPOPMAITUH.

OOBeKThl co3ZlaBaeMble TOJIb30BaTENIeM MOTYT OBITh Kak MyOJIMYHBIC, TaK W TPUBATHBHIC.
Takumu 00BEKTaMH MOTYT OBITH KJIACCHI, CBOMCTBA KJIACCOB M IK3EMIULIPHI KiaccoB. [IpuBaTHbIe
00BEKTHI JIOCTYIHBI TOJBKO CaMOMy MoJyib3oBaTemo. g Hero paboTta ¢ STUMH OOBEeKTaMu OyaeT
Takas e, Kak U CO BCeMH MyOIMIHbIMH OOBbekTamMu. [Ipu 3TOM Apyrue monp30BaTeN HE TOIBKO HE
MOTYT TOJNYYUTHh JOCTYN K NPUBATHBIM OOBEKTaM ATOTO TOJB30BATENS, HO W Jake HE 3HAIOT O
CYLIECTBOBAHMH TaKMX MPUBATHBIX OOBEKTOB.
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[IpemyioskeHHBIM METOA TMEPCOHATM3alUU TIOCTPOEH Ha HCIHOJIB30BAHHH IE€PCOHATBHOTO
uaeHTH(HUKAaTOpa MOJB30BATENsl B KAauyeCTBE «namespace» Uil PecypcoB, KOTOpBIE NOJKHBI OBITH
JOCTYITHBI TOJIBKO MTOJIb30BATEII0, KOTOPBIN UX J00aBHIL.

Bce cymecTBytonue «namespace» pa3fenstorcs Ha 3 TPYIIIbL:

1. oOmas rpynma - XapakTepHas IS OOILENPUHSTHIX 3JIEMEHTOB OHTOJOTHMH, TaKHUX Kak:
«owly, «rdfy, «rdfsy, «xsd»;

2. Tpynmna mnyONUYHBIX OOBEKTOB - B paMKaX KOHKPETHOW OHTOJOTMYECKOH CHCTEMBI:
«Trust_ Domain» u «Trust_Service»;

3. Tpymnma TepcOHAM3UPOBAHHBIX JaHHBIX - 3nMeMeHThl Buma «User <id>», rme <id> —
YHHUKAJIBHBIN HASHTH()HUKATOP MOTH30BATEIIS.

3a cYeT XapaKTepHBIX OCOOCHHOCTEH «namespace» OHTOJIOTHA BO3MOXXHO (PHIIBTPOBATH
JIaHHBIC, CYWTBIBAGMBIC W3 OHTOJOrHdeckoro xpauwmmma «SPARQL»-3ampocamu. DneMeHTaMH
¢unpTpanym OyayT HaOOpHI «namespace» u3 MEePBOM M BTOPOI TPYMIIBI M OHOTO DJIEMEHTa TPEThei
TPYMIIbI, COOTBETCTBYIOIIUM HACHTH(PHUKATOPY TOIb30BaTENsl, KOTOPBIN 3aJTOTMHHJICS B CHCTEME.

MonaynbHBI TOAXOM, MO0 KOTOPOMY IOCTPOEHO NpOrpaMMHOE OOecriedeHHe YIpaBiIsIeMoe
OHTOJIOTHEH, MOJpa3yMeBaeT, YTO BcS HeoOXonumas WHQOpMaIMs Uil TOCTPOSHHS MPHUIOKCHUS
CUMTBHIBAETCA W3 OHTOJIOTHHU. DTO 03Ha4acT, 4TO IMCPCOHAIM3HUPOBATL MOXHO HE€ TOJIBKO JaHHBIC
MOJIL30BATENISA, HO U PYHKIIMOHAILHOCT NPUIIOKECHUS U 3eMeHThI Ul

Pesyabrarsl uccnenoBanms. [IpeyioxkeHHbI B MCCIEAOBAHUM TIOAXO/, MMO3BOJISET CO3/aBaTh
nporpaMMHoOe obecriedeHre Ha OCHOBE 3 OHTOJIOTHIA: CEPBUCHOM, MPEIMETHON 00JIaCTH M DK3EMIUIPOB
KaccoB. Takoil moaxox oOecrieunBaeT THOKOCTh TIPH M3MEHEHHH MPEeIMETHOH 001acTH, MOCKOIBKY B
TaKOM ClIydae HET HEOOXOAWMOCTH BHOCHTh HW3MEHEHHS B KOJ| TporpammHoro obOecrieuenus. [lpu
W3MEHEHHH OHTOJIOTUM TPEAMETHOW OOJAaCTH, BHEIIHWHA BHJ TNPWIOKEHHS OyleT aBTOMATHYECKH
W3MEHATHCS, TIOJICTPAMBAsCh TIO[ HOBYIO OHTOJIOTHIO TPEAMETHONW O0O0NacTH. DTO OCYIECTBISETCS
Omarofapsi WCHOJNB30BaHUIO OOBEKTOB M3 CEPBHCHON OHTOJIOTHH B OOBEKTAX OHTOJOTHMH TPEIMETHOMN
obmactu. Hampumep, Omarofapsi HacieOBaHHIO KIIACCOB MPOTpaMMHOE OOECIIeYeHHEe <«3HAeT», Kak
paboTarh C KilaccaMH CEpBHCHOW OHTOJIOTHH, TO OHO CMOXeT paboTaTh W C KiIaccaMH OHTOJIOTUH
NpeIMETHON 00JIaCTH, KOTOPbIE HACTEAYIOTCS OT KJIACCOB CEPBHCHOM OHTOJIOTHH.

bein mpemioxkeH METOJ TMEepCOHAIM3AIMH TMPOTPAMMHOTO obecrmedeHus. Takod MeTon
MO3BOJIIET CO3/IaBaTh MPOTPAMMHOE OOECIIEYeHHE, KOTOPOE MOXKET OBITh MEPCOHANTU3UPOBAHO IS
Ka)XJIOTO TOJIb30BATENs. DTO OCYIIECTBIISIETCS Onarogapsi CO3JaHMI0 MPUBATHBIX 00BEKTOB. TakuMu
o0beKTaMH MOTYT OBITh KJIACChl, CBOWMCTBAa KJIAacCOB, 3K3EMIUIAPHl KJIAcCOB. OTO TMO3BOJSET
NPEJOCTABUTh TIOJIB30BATENI0 OOJNBIIYIO JETATH3AUI0 OOBEKTOB M JIaHHBIX, €CJIM €CTh Takas
HEoOXoMuMOoCTh. Vcronb3oBaHue MOJIX0/a K CO3[aHUI0 MPOTrPaMMHOTO OOecredYeHUs] Ha OCHOBE
OHTOJIOTHH TIO3BOJIIET W3MEHSATh BHENIHWW BHJ[ TAaKOTO NPHUIOXKEHHs Oe3 W3MEeHEeHHs Koja
nmporpaMmMHOro obOecriedeHus. [l0CKONBKY BHENIHWM BUI TPOrPAaMMHOTO OOECIIEYeHHS CO3/1aeTCst
JUHAMHYECKH Ha OCHOBE OHTOJIOTHH, TO TaKas IMEepPCOHANM3ANNSA OYJEeT MPOSBISATHCS U B U3MEHEHUHU
BHEIIIHETO BHJa IporpaMMHoro obecrieyeHus. [lomp3oBaTenh MOXKET TOIYYUTH JOCTYI TOJIBKO K
CBOMM IIPUBATHBIM 00BEKTaM U OOIIEOCTYITHBIM OOBEKTaM.

[IpoBenena ycmemrHas ampoOarusi TPEIOKEHHBIX MOJIelNed W METOJOB B IOpTaie
obecrievueHuns KadecTBa BhICIIETo oOpazoBaHus «Trust» [6], KOTOpEI mocTyneH mo aapecy [7].

Hnst momydyenust Ooniee TOJPOOHOTO OMKMCAHUsI NMPUHIMIIOB TIO KOTOPBIM CTPOSITCS sipa
OHTOJIOTUYECKUX CUCTEM, Hamoaooue moptana «Trust» MokHO oOpaTuThes K [8].

[IpemioxkeHHass OHTOJOTMYECKOHM MOJENb II03BOJIMJIA BHOCUTH MHOI'O YTOYHEHMM U
W3MCHCHUN B OMHCAaHWs OOBEKTOB MpEeIMeTHOH obiacth 0e3 W3MEHEHHS KoJa MPOTPaMMHOTO
obecnieuenus. Ilpomecc yTouHeHHMs TpeAMETHOW 00MacTH ObUT HWTEPATHBHBIM, HO KaXAbIH pa3
TpeOOBAIOCh W3MEHUTH TOJBKO OHTOJIOTHIO TPEAMETHOM 00JacTH, YTO YMPOCTHWIO M YCKOPHIIO
npouecc ynydmienuss noprana «Trusty. IlpemyioxkeHHbIH METOA TMepCOHANM3alUMy  T03BOJIUI
TIOJIb30BATEIISIM JIOTIOJTHATh OOBEKTHI MPEIMETHOW 00JacTH TakuM o0pa3oMm, 4ToObI Ooliee IMOJTHO
YIIOBJIETBOPUTH MOTPEOHOCTH B JIETATHLHOM OIMCAHUN OOBEKTOB.

BeiBoabl. PazpaboTanHble MOJENIM M METOJ TO3BOJIMIM PACIIMPUTH 00JIACTH NMPUMEHEHMS
IPOrpaMMHOr0 00ecreueH s, TOCTPOSHHOI0 Ha OHTOJIOTHH.

1. Pacmmpena Moens NpOrpaMMHOTO OOecrieueH s, OCHOBAHHOTO Ha MCTIOJIb30BaHUH OHTOJIOIMH
Ju1st 0OecrieueHHUs BO3MOKHOCTH KOH(HUT'YPHPOBAHUS €€ TIOJT Hy>K/Ibl KOHKPETHOTO MOJTb30BATEIIS.

2. PacuimpeHHa TpexypoBHeBas MOZETIb NPEACTaBICHHS  OHTOJOIMYECKUX  3HAHWUN
HAacTPanBaeMOro MPOrpaMMHOTO MPOILYKTa JJIsl XpaHEHHUs IEPCOHATBHBIX JaHHBIX MOJIb30BaTEINCH.

3. IpeanoxeH METOI METOJT TIEPCOHATTU3AIIMN OHTOJIOTUIECKUX 3HAHWH.

4. TIpoBemeHa ampoOartus MpeIIoKEHHBIX MOIENICH U METOIOB B TIopTane « Trusty.
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SMART-TEXHO.JIOTIi SIK CKJIAJIOBA MIJBUILEHHS
SIKOCTI OCBITH

Kanouoam neoazoziunux nayk Cocnosa M. A.
Ykpaina, m. Kam’ancoke, Inoycmpiansnuii koneoxce /IBH3 Y/IXTY

Abstract. The article is devoted to the actual issues of the transition from the traditional
system of teaching and learning to Smart-education, considered as one of the fundamental components
of Smart-society. The definition of SMART-education is analyzed and its conceptual basis is presented.
The author notes that the introduction of information and communication technologies in the
educational process, the creation and use of multimedia facilities passes into the virtual plane. The
analysis of world trends in this area at the time and is necessary for further qualitative functioning of
the education system in Ukraine. It is noted that the transition to Smart-technologies creates new
requirements for scientific and pedagogical workers: teachers should not only be well-informed in
their professional domain, but also have a wide worldview, perception of the world, be able to use
different technologies for work with information resources, and with youth Smart approaches require
not to provide ready-made knowledge, but to create conditions for the acquisition of young people's
own experience and skills.

Keywords: information society, Smart -education, Smart-society, computerization, information
and computer technologies, information resources.

IMocTtanoBka nmpodJjemu. Yce Oinblie JoAel y CBITI HIATPUMYIOTH Tacio SMart-po3BUTKY
cycminbcTBa «OcBiTa TpoTSIroM KuTTs». CydacHe CYCHIIBCTBO TiepedyBae Ha eTami 3MiHH
TeXHoJIOT1uHOI napaaurmu. [Hpopmaniitai TexHonorii, Mo BU3HAUYMIM 00pa3 i cyTHicTh XX cTopivus,
MOCTYTAIOThCS SMArt-TeXHOIOTisAM, K1 BiIKpUBAIOTh HOBUH IIJISTX PO3BUTKY HOBOI OCBITH.

HenepepBha ocBiTa 0O0ymoBieHa 00’€KTUBHMMH (AKTOpaMHu: MPOrpec y BHPOOHHITBI Ta
TEXHOJIOTISIX, 30UTbIIeHHS 00csATY iHpOpMAaLii — B TOMY YHCII HayKOBOi, HasBHICTh HEBHPIIICHUX
I00ATBFHUX TPOOJIEM JIFOICTBA Ta iX MOTTUOJEHHS 3 4acoM. Y TaKMX YMOBaX IHTErparlisi OCBiTH,
HAayKH Ta BUPOOHMLTBA Jia€ HALil0 3HAMTH LUIIXM PO3B’s3aHHS INOOAIBHUX MPOOIEM, TMOKPAIHTH
JKATTS, MAKCHMAJIbHO €(EKTHBHO BUKOPHCTATH JIFOJICBKI PECYpCH. IHTEHCHBHUI PO3BHTOK TEXHOJIOTiA
Ta KOMII' FOTepH3aLlis OXOIMIN BCi cepu JHOACHKOL AisuibHOCTI. | B 1IbOMY CeHCi Tpajiuiiiia ocBiTa
BifcTae Bifg mporpecy. llepen BuKkIazayaMu I0OCTa€ 3aBAaHHs, SIK 3pOOMTH OCBITY MOOUIBHOIO,
JOCTYITHOIO, aKTyallbHOIO.

AHa3 aKTyaJbHUX TOCTiT:KeHb. AHAJI3 TONEpeHIX JOCIiHKEeHb CBITYNTh, 10 B YKpaiHi €
HEeOoOXiTHI TiepelyMOBHY sl OpMyBaHHS HOBOTO iH(OPMAIIHOTO CYCHiIbCTBA, 3A00yTKH BITUYM3HIHIX
yu4eHnX y uiii ramysi: B. bukos, P. I'ypesudy, A. TIypxiil, M. JKamnax, H. Mop3e 0. Cmle
B. JlaniHchKHid. 3 METOFO BCTAHOBJICHHSI LIUISIXIB BIPOBADKCHHS SMArt-TexHooriii Ta IXHOI ajarnranii 10
BHKOPHMCTAHHS B yMOBAX OCBITHBOTO CEPEOBHILA y CTATTi BMKOPHCTAHO MAaTepiaid BITYM3HSHUX Ta
3apyOiKHUX JOCIITHUKIB, 30kpema: I'. bonu-bpyesunua, K. [Ixxoncona, C. Kamzity, K. Kima, I'. Kocenka,
X. Ilena, C. SIky6osa, Dong Uk Im, H. Tuxomupogoi, B. Tuxomuposa.

[Ipobnemu Ta HanpsIMKKM CTBOPEHHs Ta (DYHKIIOHYBaHHS OCBITHBOI'O HPOCTOPY HABYAIBLHOIO
3aKNIa/ly aKTUBHO BHUBYAIOTHCS SIK YKPAiHCBKHMH, TaK 1 3apyOlKHMMHU BueHHMH, a came B. 1O. bukosum,
b. C. T'epuryncekum, P, C.I'ypeBuuem, M. L XKammakom, L1 3axapoBoto,  A. Il €pmoBum,
M. 1O. Kagnewmieto, [1. JI. KorcrantuHoBchkuMm, A. A. Ky3aerosum, B. B. Jlaniacekum, B. M. Manzironom,
B. 4. Hewaesum, O. JI. Ckiginum, 1. B. Pooept, M. I1. Hlumkixoro, 1. C. Skumancekoro, 0. 1. SIkoBenkoM
Ta 6ararbMa iHIIUMHU.

Mera crarTi. [losisirae y BHM3HA4YSHHI IOLUJIBHOCTI BUKOPUCTaHHS SMart-rexHoyorii sk
HOBOTO HanpsIMy y BUKJIaJaHHI Ta HAaBUYaHHI.

Buknan ocHoBHoro martepiamy. KirodoBy posib y CTBOpEHHI HalliOHaJIbHOI 1HHOBAIIHHOT
IHQPaCTPYKTypu Bifirpae TijcucreMa BiATBOpEHHS 1 reHepaiii 3HaHb. HaiOinbm KoMIIeKcHe
BUKOHAHHS BKa3aHUX 3aBIaHb MOXKHA peajli3yBaTH B MEXKaxX YHIBEPCHTETIB, SKi BIIrpaioTh BasKJIUBY
pOJIb Y PO3BUTKY 1HHOBAIIMHOTO MiJIMPHEMHMIITBA HE JIAIIE SIK JPKepesa TeHepallii iHTeJIeKTyalbHOT
BJIACHOCTI MisUTPHOCTI KOMIIaHii, aje i sK JpKepeia opraHizamii iHHOBAIiMHOI iHGPACTPYKTypH.
CporoniHi ocBiTa SK MiSTIbHICHUE Tpollec Mae OyTH THYYKOI, TOOTO TakKowo, y SIKid MOCTIHO
BiZIOyBalOTHCSl IEPETBOPEHHSI Yepe3 YIPOBaIKEHHsI HOBHX 11 CKJIaJOBHUX, HOBUX METOJUK, TEXHOJIOTiH
HaBuaHHs. TOMy B cydacHil OCBITHIH cHMCTeMi OLTBIIOCTI KpaiH CBiTy MarOTh BiJIOYTHCS TOKOPiHHI
3MIiCTOBI 3MiHH, [0 3pOOUTH CUCTEMY 1HAKIIIOI — SMart-0cBiTOIO.

['HyukicTh, MPHUCTOCOBYBAHICTh, SIKICHI MOKAa3HWKM, 1HHOBaWii — MM BHUMOIraM MOBHHHI
BiNOBiIaTH SMart-yHIBepCUTETH, 11100 BCTHraTH 3a 3MiHAMH, 1 3pOCTAIOYMMHM 3alIMTaMHU CTYJCHTIB Ta
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poboromaBmiB. OcBiTHI#I mporecy y Smart-By3ax IOBHHEH OyayBaThUCs Ha 0asi Oe3mepepBHOI
B3a€MOZIl BHUKJIAgadyiB 1 CTYIEHTIB, a TaKOXX CaMUX CTYJCHTIB OAMH 3 OJHHM, a 3aBISKH
iH(QOpMAIIIHHIM TEXHOJIOTISIM BOHH MOBHHHI CTaTH aKTHBHUMH YYaCHHKaM{ HaBYAJIHHOTO MPOIIECY i
OTPUMATH MOXJIMBICTh BHOCHTH JIO HHOTO BIIACHI KOPEKTHBH.

[Napamurma Smart-ocBiT nependavyae, mepmr 3a BCe, 3JaTHICTh IIBUAKO 1 MPOCTO
HAJIAIITOBYBaTHCh HAa PiBEHb 1 MOTPeOH ciyxada; mependadac akTUBHHNA OOMIH TOCBIIOM Ta iesiMu;
MepcoHidikalito Kypcy B 3aJeKHOCTI BiJi HOro 3aBjgaHbh 1 KOMIICTEHIIM CyO’€KTIB HaBUYaHHS,
SKOHOMIIO Yacy Ha JOONPAIIOBAHHS BXKE HasBHOTO HABYAIHHOTO KOHTEHTY 3aMiCTh CTBOPEHHS HOTO 3
Hyss1. Kpim nporo, Smart-ocBiTa € JIerKO KEpOBaHOIO, SK 13 CepelMHH KO)KHUM BHIHM HaBYATbHUM
3aKJIaIOM dYepe3 THYYKICTh HABYAIBHOTO TIPOIECy, TaK 1 330BHI, TOOTO TOCTIHHO J>KHWBUTHCS
30BHIIIHIMH JDKepenaMu. YTPOBAKEHHs iH(GOpMaliiHO-KOMYHIKallilHIUX TEXHOJIOTid B OCBITHIiH
MpOLEC, CTBOPCHHS Ta BUKOPUCTAHHS MYJIbTUMEAINHIX 3aCO0IB [IEPEXOMUTE Y BIPTyalbHY TIONIHHY.
Enexrponne HaBYaHHS (elearnmg) Ta MYJBTHMEIia-TeXHOJIOTi] aKTHBI3yIOTh Ii3HABATBHUN IIPOIIEC,
Ha/Ial0Th MOKJIMBICTH Bi3yalli3allii HABYaJIbHOTO MaTepiaiy.

I3 po3BuTKOM Takumx TexHONOTIH aKk: YouTube, XmapHi TEXHOJOTII, AMCTaHIIWHI (HOpMH
HaBuanHs, Facebook, Twitter, 6moru, Google Tomo ocBiTa cTae MOCTYMHINMIOW. 3aBIsiKku [HTEpHETY
MOJKHA HaBUAaTHCS B OyAb-AKiil TOUIli CBITY Ta B Oynb-skuid dac. JItoquHa MaeTe MOXIIUBICTH 00paTH
rainy3b 3HaHb, y TOMY YHCJI Hempodeciiiny, i 3aHypUTHCS B Hel Ha CTiJIbKH, Ha CKIJIbKH 1H 1 1iKaBo.
BaxnuBuM YMHHUKOM € OE3KOIITOBHICTh 0arath0X pecypcis.

[lepeBarkHa OINMBIIICTH JOCHITHUKIB PO3TISIAIOTE Smart-oCBITY SIK HaBYAIBHHHA MPOIEC 3
BUKOPUCTAHHIM TEXHOJIOTTUHMX 1HHOBAIIiH Ta [HTepHeTY, AKuii HaJae clyxadyaM MOKJIMBICTh HAOyTTs
npodeciiHMX KOMIETEHTHOCTEH Ha OCHOBI CHCTEMHOTO 0araTOBHMipHOTO OadeHHS i BUBYCHHA
JUCITUILIIH, 3 YPaxyBaHHSAM 1X 0araToacreKkTHOCTI 1 0e3epepBHOT0 OHOBJICHHS 3MICTY.

[lepenbauaeThest, MO y smart-CyCIibCTBI BiIOYBa€ThCs TMEpeXi Bl TpaAWIiiHHOI MoAemi
HaBuaHHs 70 elearning, a MOTiM — 10 smart-ocBiTH. [Ipu IbOMY 3MIHIOETBCS i POJIb OCBITHIX YCTaHOB,
II0 TPU3HAYEH] HE «IIOCTABIIATH 3HAHHS», @ CTBOPIOBATH HAMKpamli yMOBHU Uil HAOyTTS CTyJeHTaMU
BJIACHOTO JIOCBiAY 1 HABUYOK. Y 3B’SI3Ky 3 IIMM OCHOBHOIO (DYHKIII€IO BHKJIaJla4ya CTa€ HEe TPAHCIAIISA
«TOTOBHX ICTHH», a SIKICHAa HaBiramis 3 iH(GOpPMalidiHO-KOMIT FOTEPHUX TEXHOJOTIH Ta CBITOBHX
iH(OopMaIifHUX pecypciB. Smart-ocBiTa JO3BOJISIE CTyIEHTaM T€HEpYyBaTH HOBI 3HaHHS Ta (pOpMyBaTH
0cOOUCTICTh Smart-TouHH, sIKa JOCKOHATO BOJOAiE iHPOPMAIiHO-KOMII IOTEPHIUMHU TEXHOJIOTiIMU
JUTSL TIONIYKY, aHami3y iH(dopMarlii Ta cTBOpeHHIO iHHOBaliid. TeMn Ta piBeHb PO3BUTKY TEXHOJOTIH
€JICKTPOHHOT OCBITH 3all04aTKyBaJId HOBE 3arajbHOCBITOBE sBHIe — Smart-education. Lle He nuie
cUcTeMa 1HHOBALIMHMX TEXHOJIOTIYHUX pillleHb, ajie ¥ HoBa (¢inocodis ocBiTH. Smart-ocBita — 1e
HaBYaHHS Ha OCHOBI BHKOPUCTaHHS IHTEPAaKTHBHOT'O OCBITHBOTO ceperoBumia. CydacHa OocBiTa HE B
MOBHIH Mipi roTye MaiOyTHiX ¢axiBUiB i poOoTH 1 kuTTss B Smart-cycminecti. Yepes
NPUCKOPEHHs TEXHOIOTIYHOTO MpPOLECY MPOTArOM JKMTTS OAHI€] JIOJMHM 3MIiHIOETBCS KilbKa
TEXHOJONYHUX LHUKIIB. Jlisi 3a0e3nedyeHHs: KOHKYPEHTOCIPOMOXKHOCTI JIFOAMHE HAa PHHKY Ipall
OCBITHI IPOTpaMu IMOBHHHI CTATH OLTBII KOMIAKTHUMH 1 MOOUTBHUMH.

Konmernmieto Smart-ocBiTH € CTBOPEHHSI 1HTEJEKTYyalbHOTO CEpeJOBHIIA, Oe3NepepBHOTO
PO3BUTKY KOMIETEHTHOCTEH YYaCHHKIB OCBITHBOTO IPOIECY, BKIIOYAIOYM 33aX0IU (OPMAIBHOTO i
He(OPMAIBHOT'O MPOIIECY HABYAHHS HA OCHOBI HOBITHIX TE€XHOJIOTIH.

MeTtorw Smart-ocBiTH € 3a0e3leueHHs MaiOyTHIX (haxiBIliB HGOGXIZ{HI/IMI/I HaBUYKAMH IS
peanizauii ycminHoi mpodeciiiHoi IisIPHOCTI B ymMOBax LU(POBOrO CyCHiIbCTBA Ta PO3BUHCHOI
ekoHoMikH. Taka OcBiTa Hajae MOMIJIMBICTh CTYJCHTaM HABYATHCSI, BUKOPHCTOBYIOUM EJIEKTPOHHI
HABYALHO-METOJMYHI KOMIDIEKCH, IO MICTATh JIEKIiHI Ta JIa0OpaTOpHO-MPAKTUYHI Martepiaiy,
Marepiany Juisd TecTyBaHHS, JITepaTypy JJis BHBUCHHS KypCy, 3aBJaHHs JUIS CaMOCTiHOiI poOoTH,
NUTaHHS IS TACYMKOBOTO KOHTPOJIIO, MOKJIMBICTD MEperisaaTi poOOTH CTYACHTIB, SIKi ONaHyBalu
KypC 3a MOMePeIHI POKH.

3aBIaHHAM BHKIQJIaua € COpsMyBaHHS poOOTH CTYJEHTA Ha JOCSTHEHHS MMOCTaBJIICHOI METH
HaBUaHH]. BuxopucroByrounm Smart-miaxoau, HEOOXiIHO CTPYKTypyBaTH pOOOTY CTyIEHTa,
PO3pPOOHTH YITKUI CIIeHApid 3aHATTS 3 KOHKPETHUMH 3aBJAaHHSMH, BUMOTAaMH JO iX BUKOHAaHHS Ta
KPHUTEPISIMU OL[iHIOBAHHSI.

BaxxmmeuM GakTopoMm MpH 1IbOMY € MOTHUBAIIiSI HABYAHHS, 110 J03BOJISIE 3AIIKABUTH CTY/ICHTA
y 3100yTTi 3HaHb, BiTHAUTH CTHMYJH IIIOJO AaKTHBIi3allii caMOCTIHHOI Mi3HABaIbHOI MisIILHOCTI,
TBOPYOTO HAYKOBOTO TIOIIYKY.

Smart-ocBita — e 3aCTOCYBaHHS B OCBITHIX LUIAX CMapT(OHIB, IJIAHIIETIB, IHTEPAKTUBHUX
JIOIIOK — CMApTOOPAIB, IHIIMX MPHCTPOIB i3 JOCTYmoM 10 IHTEepHETy, a TakoX pI3HOMaHITHHX
HaBYAJIBHUX NpOrpaM Ta nojarki. HeoOxiaHow ymoBow juisi Smart-miaTgopMu € CTBOPCHHS
IHTETPOBAHOTO IHTEICKTYaIBHOTO BIPTYaJbHOIO CEPEIOBHINA JUISl HABYAHHS 3 OCBITHIM KOHTCHTOM,
10 pO3pOOIIAETHCS, BIIOCKOHAIIOETHCS BCIMa YYaCHUKAMH HABYAIBHOTO MPOIIECY.
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3a3HaunMo, IO Iiepexia g0 Smart-TexHojorid (GopMye HOBI BHMOTM JIO HAyKOBO-
MeIaroriYHUX TMPAaliBHUKIB: BHKJaAadi MaloThb OyTH HE TiIbKH N0Ope oOi3HaHMMHU y mpodeciiiHiit
[ApWHI, @ 1 MaTH IMHUPOKHUNA CBITOTJIIS, CBITOCIIPHMHATTS, BMITH BUKOPHCTOBYBATH Cy4acHI TEXHOJIOTI1
Ut poboTH SIK 3 iHGOPMAIIHHUME pecypcamu, Tak i 3 MOJIOUII0. Smart-miIXxo 1 nepeadavyaroTh He
HaJlaHHsS TOTOBUX 3HAHb, & CTBOPEHHS YMOB IJISi HaOYTTS MOJIOAJIIO BJIACHOTO JIOCBiAY 1 HaBUYOK.
ToOTo 3a KOHIENIIE€I0 Smart-HaB4aHHs (YHKIIIE€I0 BUKJIa1a4da CTae AKiCHAa HaBiraisi KOHTEHTOM, a He
TPAHCIAIiS TOTOBUX ICTHH i nepesaya 3HaHb [2]. Smart- OCBITa BIJIKpUBae nepes| BUKIagaqamMu HOBI
MOXJIIMBOCTI: OOMIHIOBATHCH JIOCBIZOM Ta inesMu, Olmblie 4Yacy NPHALIATH HayKoBii po0ori,
nepcoHiikyBaTd Kypc HaBUaHHs B 3aJIeKHOCTI BiJf HOro 3aBJaHb 1 KOMIIETEHTHOCTI Cilyxaua,
eKOHOMMTH 4ac. Buknanau Smart-ocBiTH — 1ie JIFOJMHA, sIKa IPEICTaBICHA B Mepexi [HTepHeT yepes:
MPE3eHTalil0 KYpCiB; KOHCYIbTYBaHHS; MEPEBIPKY 3aBJaHb; MPOBEACHHS OYHHX 1 3a0YHUX CEMiHapiB;
Bieo- Ta BeO-koH(pepeHWil; Bigeo-NeKil; AWCTaHLiiHE HaBUaHHS; BIpTyami3alild HAayKOBHX
JOCITIKEHB TOIIo [2].

Smart-TexHOIOr il BUKOPUCTOBYFOTBCS [T pealli3allii OCBITHIX IIPOrpaM, sIKi MOJISTAl0Th HE JIHLIC B
IHCTPYMEHTAIBHAX TEXHONOTISX BEACHHS HABYANBHOTO TMPOLECY, ane i B IHHOBAWIMHMX HABYATBHHX
maHax i aucuumiiHax. Came Smart-TexXHOJIOTI AO3BOJISIOTH PO3POOIISTH HOBITHI HAaBYaJIbHO-METOJUYHI
Marepiany, a Takox (pOpMyBaTH iHAUBIAyaIbHI TPAGKTOPil HABYAHHS IJIsI CTYICHTIB.

3a igesMu Smart-OCBITH Cy4yacHi HaBYalbHI KypCH MalOThb OYyTH pPO3pOOJieHi B HOBOMY
¢dopMmaTi: KpiM 3a0e3leyYeHHS 3aCBOEHHS 3HAHb, HABUYOK Ta YMiHb BOHHM OJIHOYAaCHO MalOTh
MOTUBYBAaTH OCOOMCTICTP 1O HaBYaHHA. AJKE 3alliKaBUTH CYy4acHOrO CTYAEHTa MPOCTUMH
TCKCTOBUMH IMOCIOHUKaMU BXKE NPAKTHYHO HeMOxMBO. HeoOXinHO cTBOprOBAaTH Takuil CueHapiii,
SIKMI OM 3aXOIUIIOBAB 1 CIIOHYKAB 10 TBOPYOI Ta HAYKOBOI HisNBHOCTI CydacHy Mononb. HaBuanbHi
KypcH MOBUHHI OyTH IHTCIPOBAaHHME, TOOTO BKIIOYATH B CeOC 1 MyIbTUMEAIHHI (parMeHTH, i
30BHIIHI enekTpoHHi pecypcu. Ha mymxy H.B. TuxomupoBoi Smart-kypc moBuHeH Ha 80 %
CKJIaJaTHUCsl 13 30BHIIIHIX KEPEeN, PO3BHUBATUCS CAMOCTIMHO 3a PaxyHOK MiAKIIOYEHb 10 PI3HUX
KaHaJiB, PH IEOMY JO03BOJISITH CITyXady CTBOPIOBATH BIIACHUI KOHTEHT[3].

JucraHmiiiHa ocBiTa, SK CKIaJ0Ba Smart-TeXHOJOTIH, CTa€ JiIepOM 1 Ja€ MOXKIMBICTh
HaBYaTH CTYJCHTIB 3a JONOMOTIOI0 BificokypciB Ha YouTube Ta [ITunes, siki KOpUCTYIOTHCSI TIOTUTOM Y
crynentiB. Llupokwii JOCTYN 10 €NeKTPOHHUX HaBYAJIBHUX MaTepiamiB depe3 Smart-TeXHOJOTii Ta
3acoon IT cmpsiMOBye cTyneHTa Ha caMocTiiiHe 3700yTTs mpodeciiiHux kKommereHIin. HaBuanus
CTyaeHTiB HaOyBae OLIBIIOI EPCOHATIZALIY, IO CTA€ MATPYHTAM PO3POOKH NMEPCOHANBHUX OCBITHIX
pOrpam, 30pi€HTOBAHMX Ha iHTEJICKT, TBOPYICTh Ta KPEATHBHICTh MailOyTHIX (axiBLiB.

Bucnosku. Otxe, 6e3nepepBHa ocBiTa — I CKIagoBa Smart-cycriabera. OcoOUCTICTH
HABYAIOYNCh MPOTATOM JKHTTS, HaOyBae 3araibHOJIOACHKI, JKUTTECTBEPKYBaibHI, MpOdeciiHi
KOMITETEHTHOCTI, 1100 Ha PUHKY Mparii 6YTI/I KOHKYPEHTHOCIIPOMOKHUM y Smart- CyCHlHI)CTBl Smart-
OCBiTa € (1)OpMyIOLIOIO napaanrmoro B ocBiTi. CkianoBa «Smarty» BU3Ha4Ya€ BIACTHBOCTI CUCTEMH a0o
pOLECY, L0 MNPOSBISIIOTECS Y B3AEMOAIT 3 OTOYYIOYMM CEPE/OBHUILEM, KOTPE pearye Ha 3MiHM W
aJlaNTalliio B CHCTEMi OCBITH. Smart-oCBiTa CTaHOBHTB COOOKO TaKy OCBITHIO CHCTEMY, IIIO MOKJIacHa
B OCHOBY OCBITH HOBOTO THILY, sIKa Tiepeidavac alanTHBHY peaji3allifo HaBYaIbHOTO MPOIIECY B IKOMY
BHKOPHCTOBYIOThCS  1H(OpManiiiHi  Smart-rexnornorii. Ileit mpomec —mependadae  CTBOPCHHS
BIPTYaJIbHOIO OCBITHBOIO CEPE/OBMILA, BUKOPUCTaHHs iHTepaktuHuX 3acobiB IKT, perymsipue
OHOBJICHHSI 1 IIONOBHEHHs KOHTCHTY 1 MOHITOPHMHIY sIKOCTI ocBith. Peamisauis napaaurmu Smart-
OCBITH CIIPSIMOBAHa Ha OJICP)KAHHS 3HAHb, YMIHb 1 KOMIICTCHILIH Y B3a€MOJIT 3 MiHIHBOIO B3a€MOIIEI0
i3 colliaJIbHUM, EKOHOMIYHHUM 1 TEXHOJIOT1YHIM CEpPEIOBHIIEM B OCHOBI SIKOTO JIE)KATh TEXHOJIOTIYHI,
Oprai3arliifHi Ta mejaroriyHi CKJIaoBi.
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K. m. H., Ooyenm Illeguyk E. B.,
ooxkmopanm Kazanoaeea A. C.,
ookmopanm Hknacoea K. E.

Kazaxcman, 2. Ilemponagnosck,
Cegepo-Kazaxcmanckuii 2ocyoapcmeennulii ynugepcumem um. M. Kozvioaesa

Abstract. The article describes the elements of the system of quality control of the development
of educational programs based on the principles of didactic diagnosis of learning outcomes, allowing
you to create a model for measuring and evaluating the level of formation of competences of students.
The testing system evolution is associated with the introduction of e-learning and distance
technologies and transformation of the ideas of self-monitoring of the level of education quality for
students and graduates during undergraduate and postgraduate studies. There remained, however, the
relevance test for expert evaluation for compliance with educational standards.

Keywords: university testing, higher education, quality of education, didactic units, distance
education technologies, competence-based approach.

BaxxubIM 3BeHOM Tipoliecca 00y4deHHsI SBISIETCS. KOHTPOJIb 3HAHHM U yMeHHd. OT TOro, Kak oH
OpraHu30BaH, Ha YTO HAaleJCH, CYHIECTBEHHO 3aBHCHUT A(PQEKTHBHOCTh BCeil 00pa3oBaTeNbHON
JesTenbHOCTH. DQQEeKTUBHAs cUCTeMa TNEeJaroruuecKoro KOHTPOJS MpeAroaraeT o0s3aTeibHoe
WCIIOJIb30BaHUE B KA4eCTBE OCHOBHOTO CpPEJCTBa Pa3iIMYHBIX METOJOB OOOCHOBaHMS OLIEHOK M
MIPOBEJICHUS NeJarorndeckux u3MepeHuidt. OCHOBHas 1eNIb U3MEPEHHS B TIeJarOrMKe — 3TO MOJIyuYeHUe
YHCIICHHBIX YKBHUBAJICHTOB CTEIICHN BHIPAKEHHOCTH HHTEPECYIOIIET0 pr3HaKa [1].

CoBpeMeHHasi JTUAAKTHKA BBIJACNAET CJEIyIOIIHe METOJbl KOHTPOJS: METOJbl YCTHOIO
KOHTpOJI, METOABI NMHCBMEHHOTO KOHTPOJIA, METOABI NMPAKTUYECKOTO KOHTPOJS, IAUNAKTUYECKHE
TecThl  (TecTHpoBaHWe), HabOmromeHne w©  apyrue  (TpadWdecKuii  KOHTPOJb,  METOJBI
POTrPaMMHUPOBAHHOTO U JJaOOPATOPHOTO KOHTPOJIS U T.I.), IPAKTUYECKU KaXIbI U3 3TUX METOJOB B
OIIpeJIeJIEHHON Mepe T03BOJISIET IPOBECTH U3MEPEHHE UITH OLICHUBAHKE YU€OHBIX JOCTHKEHUH.

CucremMa TECTOBOW IMAarHOCTHKH pe3yJbTaToB oOyuyeHHs Oblla TpaHCPOpPMUpOBaHA B
HaIlpaBJICHUH KOHTPOJIS KauecTBa oOpa3oBaHus. CielyeT OTMETUTh, YTO BHEAPEHNE NHHOBALIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTWH B HEMPEPHIBHOM OOpa30BaHMM CTAaHOBUTCS Bce Oosiee 3(PpQeKTHBHBIM
HUHCTPYMEHTOM MPOPECCHOHATBHOTO pa3BuTHs [3].

Hanpasienne TecToBOW JMAarHOCTUKM B MCTOPUHM BBHICIIEr0 00pa30BaHMs CBS3aHO C
OIICHUBAHMEM 3HAHWK W TIOHMMAaHUEM KOHIEMIUI 10 3aBEPUICHUIO Kypca (yHIaMEHTAIbHBIX HayK.
TectupoBaHue, Kak MPaBUIIO, SIBISIETCS COCTABHOW YaCThIO TEKyIIeH, pyOeKHOU, MPOMEKYTOUYHOH,
WUTOTOBOW aTTecTallly, BXOJHUT B 0aJUIbHO-PEHTHHTOBYIO cHcTeMy. Takke ¢ TIOMOIIBIO TECTUPOBAHUS
MOKHO TIPOBOJIUTH BXOJHOW KOHTPOJb M IMPOBEPKY OCTATOYHBIX 3HaHUM. IloBcemMecTHO TecTOBbIE
3aJlaHusl TIPEJICTaBIICHBI ITMPOKUM pa3HooOpa3reM (GOpMAaTOB U pa3HBIMU YPOBHSIMH CIOXKHOCTEH.

OCHOBHBIMHM OTJIMUYHUSIMH TECTOB OT INPOYMX CIIOCOOOB KOHTPOJSI 3HAHWUH SIBIISIOTCS HMX
(dopMann30BaHHOCTh M 0o0Jiee BBICOKAs CTENEHb OOBEKTUBHOCTH MPOBOAMMOIO C HX IOMOUIBIO
OLICHUBAHUS 3HAHUH, 00ECIEeUMBAIOIINECS 3a CUET CTAaHAAapTU3AIlMM BOIPOCOB M OTBETOB, 0CO0OI
NpOLEAYPhl TPOBEACHUS TECTUPOBAHMSA, CIIOCOOOB 0OpaOOTKM pe3yiabTaToB, MOATBEPKACHUS
KadyecTBa TecTa (OnpeAesIeHus] HaJeKHOCTH, BAJTUIHOCTH).

JIOTIOJIHUTENBHO € 3TUM, BO3HHKIIO HAIIpaBJIIEHWE B TECTHPOBAHUHU, KOTOPOE CBSI3aHO C
OLIEHKOM KauecTBa yueOHOro npoiecca, 00pa30oBaTeIbHbIX OpraHU3aLHi.

Cucrema TeCTOBOW JWArHOCTHKHU CTYAECHTOB IPENCTaBICHA, MPEXKIE BCETO, TPATUIMOHHBIM
TECTUPOBAHUEM YPOBHEM IOJYYEHHbIX 3HAHWW, YMEHUNW M HABBIKOB, KOMIIETEHLIUM, a TaKxke
JIOTIOTHUTENBHBIM TECTUPOBAHHUEM C IIEITBI0 OIIEHKH KadecTBa 00pa30BaHMUA.

TecTsl MOTYT UCTIONTE30BATHCS Ha JTIO0OM dTare oOydenns. OMHA U3 HUX NMPETHA3HAYCHBI IS
OIICHKH TOTOBHOCTH YYalIMXCsl K OCBOCHHMIO HOBOTO YYe€OHOTO Kypca, APYrHe JUIsl BBISBICHHS
KOHKPETHBIX TPOOENOB B 3HAHUSAX YYallMXCsl C [ElIbI0  IUIAHUPOBAaHUS  HEOOXOIUMOM
[[EJICHANPABIEHHOW KOPPEKTUPYIOMIEeH padoThl, TPEThbH [UIsl MPOTHO3UPOBAHMS JIATBHEUIIETO
nporiecca o0yueHus. OCHOBHOE TECTHPOBAHKE BKIFOYAET MPOBEACHUE BXOHBIX, TEKYIIUX, PyOEKHBIX
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KOHTpOJIEH, MPOMEXYTOYHOM arTecTald MO0 KaXIoW Y4eOHOH AMCUMIUIMHE, TOCYAapCTBEHHOM
UTOTOBOH aTTECTALUH.

Onenky kadecTBa 00y4eHHsI MOXKHO Pa3[elUTh Ha BHEUIHIOI W BHYTPEHHIOIO, OHH JOJKHBI
OBITH COMOCTaBUMBI MEKAY COOOH 1O METOAMKE U periiaMeHTy MpoBeleHus. BHelHee TecTupoBanue
CTYACHTOB TIPOMCXOAWUT B MpOLEAYpPEe TOCYAapCTBEHHOH aKKpeAWTAllMH, KOTOPBI HOCHUT
NPEIAKKPEAUTALMOHHBIM XapakTep, a TakkKe M[PU IUIAHOBBIX M BHEIUIAHOBBIX IPOBEPKaXx.
BHyTpHBY30BCKO€ TECTMPOBAHHE HOCHUT XapaKTep MOJIHOTO MM BBIOOPOYHOTO caMOOOCIIEHOBAHMS,
MOHHUTOPUHIA 3(Q(PEKTUBHOCTH By3a C OLEHKONW KayecTBa MOATOTOBKU IO OJHOW WM HECKOJIBKAM
JUCLUIUIMHAM, WM O 00pa30BaTelbHBIM IMPOrpaMMaM, a TaKKe MOXET HUMETh PENeTHLHOHHOE
3Ha4YCHUE Nepe]] aKKpeAuTanuei.

MexaHu3MbI rapaHTuil KauyecTBa oOpa3zoBaHus onpeaensaorcs Crangapramu u JlupektuBamu
EBpomneiickoif acconmanyy rapaHTHH KadyecTBa B BRICIIIEM 00pa30oBaHWU. B HUX yKa3zaHO, YTO ypOBEHb
3HAaHUH CTYIEHTOB JOJDKEH OLIEHMBATHCS Ha MPO(ECCHOHAIBHONH OCHOBE C YYETOM COBPEMEHHBIX
JOCTIDKEHMH B OONAacTH TECTOBBIX M OK3aMEHALMOHHBIX TMPOLENYp, KOTOPBIE OTPakaroT
3¢ ekTUBHOCTH OpraHu3aIuii mporecca 00yueHus B By3e.

OmHOM U3 IIaBHBIX YKCIIEPTU3 IOCYAaPCTBEHHON aKKPEAUTALMH OCHOBHBIX 00Pa30BaTEIbHBIX
ImporpaMm BBICHICTO O6pa3OBaHI/I$I HaHpaBJ’IeHHOﬁ Ha YCTAHOBJICHUC COOTBCTCTBUA COJACPIKAHUA U
KaueCTBa IMOATIOTOBKM BBITYCKHUKOB ABJIACTCA HUHTCPHET-TCCTUPOBAHUE CTYIACHTOB. HCHBIO
TECTUPOBAaHUS B NPOLEAYPE TOCYNAPCTBEHHON aKKpEIUTALUU SIBJIIETCS CBOCBPEMEHHOE BBISBIICHHUE,
OLICHMBAHUC U aHaJINW3 TCUYCHUA y‘-IC6HOI‘O mponecca Ha COOTBECTCTBUC M BBINIOJIHCHHUE Tpe6OBaHPII>'I
roCyJapCTBEHHBIX 00IIE00s3aTeNbHBIX CTaHAAPTOB 00pa3zoBaHus. IIpu 3ToM B peann3anuyu OCHOBHBIX
0o0pa3oBaTenbHBIX TPOTPaMM BBICIIETO O0pa3oBaHUS OOJNBIIYI0 aKTyaJdbHOCTh MPHOOPETAIOT
KOHTPOJIUPYIOIIHE JUCTAHIHOHHBIC 00pa30BaTeIbHbIC TEXHOIOIHH [2].

OOBbeKTOM M3MEpeHHs1 KadecTBa IOATOTOBKM IIPU TECTUPOBAHMU SIBISAIOTCS 3HAHUS
00yYaromuxcsl Ha KaXXI0M 3Tale U3ydeHus] TUIAKTUUIECKUX eIUHML YYeOHBIX TUCLUIUIMH U B LIEJIOM
JucuuIuinHbl. OOLENPUHATO, YTO AMJAKTHYECKUE SIMHULBI 3TO TeMBbl YUeOHBIX 3aHATHH.

WHCTpyMEHTOM OLIEHKH KadecTBa OOydeHMs SIBIACTCS AMOAKTHYECKHE TECTOBBIC 3aJaHUs,
KOTOPBIC OXBATBIBAIOT BCC pa3ACiibl U TEMbL 3aHATHUH.

B Hacrosiee BpeMs B By3ax 10 BCEM YYCOHBIM JUCIMILIMHAM HAKOIUICHBI OOLIHUPHBIC Oa3bl
pa3sHOOOpa3HBIX TECTOBBIX 3anaHuil. [IpencraBusiercss HeoOXOIUMBIM MU QEpeHIUPOBATh X
nenecoodpasHo npuMeHeHuro. C  y4eToM JECATHICTHErO ONbITa MPOBEICHUS TECTHPOBAHUS
CTYACHTOB, BBIJICIMM CJICAYIOIINE I'PYIIIbLI TECTOB IO UX MPEIHA3SHAUCHUIO:

— TEeCTBI BXOJTHOI'O KOHTPOJIA (110 CeMecTpam);

— TECThI JUIsl TEKYILETro KOHTPOJIS IO TeMaM JISKLHii;

— TEeCThI pyOEeKHBIX KOHTPOJIEH (YKPYIMHEHHBIX AUIAKTUYECKUX €INHULY);

— TECTBI JUI1 CEMECTPOBBIX KOHTPOJIEH;

— TECThI ISl IPOMEXKYTOUHON (MTOTOBOM MO AUCLUIIMHE) aTTECTALNY;

— TECTHI JyIsl caMo00cieJoBaHMsI yueOHOTO Tpoliecca WM MOHUTOPUHTA KauecTBa 3HAHUH;

— TECThI ISl aKKPEAUTALMOHHOTO TECTUPOBAHHUS;

— TECThI JUIsl CAMOKOHTPOJISI B 00yUarolieM 1 KOHTPOJIMPYIOILEM PEKUMaXx;

— TEMAaTU4YCCKUEC TCCThI JJId PA3JIMIHBIX y‘leGHBIX KOHKYPCOB U OJIMMIIUA.

Jist Kakaoil Takol rpynisl U3 o01ei 06a3bl TECTOBBIX 33/1aHU UMEIOTCSI CBOM XapaKTEPHBIE
0COOEHHOCTH MOCTPOEHHSI M OpraHu3auuu mnposeaeHus. Oco0oe BIMSHUE YACTSETCS MIUTIOCTPALIUIM,
HarJISTHOCTH KKIO0TO TECTOBOTO 3a1aHus [5].

Wmeromuiics ONBIT JUIAKTHYECKOTO TECTHPOBAHMA U YNPABJICHUS KayecTBOM IIpolecca
00y4eHHs TTO3BOJISIET BBIICIUTH CeayIoLIee:

1. DTO MOHUTOPUHI KadecTBa MOATOTOBKH CTYJCHTOB. KOMIbIOTEpHOE BHYTPHUBY30BCKOE
TECTUPOBAHUE B paMKaX MOHHUTOPHHIa Kad€CTBa IOATOTOBKH IIPOBOAWJIOCH KaK BO BpeMsd
MPOMEXKYTOYHOM aTTeCTallii, TaK U B TEYCHUHM OCTAIBHBIX CEMECTPOB rociie Hee. J(MaakTnieckue
TECTBI IJId MOHHMTOPHHIAa KadeCTBa INOATOTOBKH OOJIKHBI HMETH BBICOKHH YPOBE€HL CJIOKHOCTH,
mpeacTaBJigAa BBI60pKI/I U3 IIOJIHBIX 683 TECTOBBIX 3aJIaHI/II>'I (I/ICHOHB3OBaHI/Ie IJId TECTUPOBAHUA IIPU
PYOEKHBIX KOHTPOJISX).

2. Bosmoxknoctn caiita CKIY wumenn M. KozbibaeBa MO3BOJNSIOT OXBATHTH OOJIBIIOE
KOJIMYECTBO CTY/ICHTOB IO BCEM OOECIIEYEHHBIM TECTOBBIM MaTephajiaM, BBUIOYKEHHBIX Yepe3 CHCTEMY
yIIpaBJIeHUs TUCTAaHIIMOHHOTO 00y4eHus e-learning. CucremMa KOMIBIOTEPHOTO TECTUPOBAHMS YUCOHBIX
JOCTIKEHHH TIO3BOJISIET MPOBOIUTH KOHTPOJb MO BCEM YCTAHOBJICHHBIM Ha CalTe TeCcTaM B KauyeCTBE
CaMOKOHTPOJIS, BXOAHOT'O KOHTPOJIS MO YUeOHBIM TUCLMIUTMHAM, [IPOBEPKH OCTATOUHBIX 3HAHHUM.
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3. JlugakThdyeckoe TECTHPOBAaHME YUHMTBIBACTCS B  OaUIbHO-PEHTHHTOBOW  CHCTEME,
BHE/IPCHHOMW B Y4eOHBIH ITpoIiecc MO BCEM AUCLUIIIHHAM.

4. JlupakTrdeckoe TECTUPOBaHUE TPEACTABICHO B CUCTEME MEHE[DKMEHTa KayecTBa.
VYrpaBiieHHEe Ka4yeCcTBOM O0pa3oBaHMs B YCIOBHSX pealv3allid TOCYIapCTBEHHOIO OOIIC00s3aTeIbHOTO
craHfgapra oOpa3oBaHus oOeclieYnBaeT BHYTPEHHHE TapaHTHH KayecTBa IOJATOTOBKH OOyYaroIIUXcs U
BBITYCKHUKOB. HeT He oHOro By3a KOTOpBIA OBl OCTajcsi B CTOPOHE OT IPOLECCOB Pa3zpabOTKH U
COBEPILECHCTBOBAHMUS CUCTEMbI KaUueCTBA OPraHU3allH BBICILIETO 00pa30BaHMsI.

Cpeny COBpPEMEHHBIX METOJOB KOHTPOJS 3HAHUN TECTHPOBAHME B CHWIIy psiia IPUYHH,
HECOMHEHHO, 3aHMMAeT, OJHY M3 JIMAUPYIOIIMX MO3MIMH. B cBs3M ¢ 3TUM TexHHYECKHEe U
METO0JIOTUYECKUE BOIPOCHI TECTUPOBAHMUS MPEICTABISIIOTCS BEChbMa aKTYaJIbHBIMH.

Ha mporsokennu psma ser B CKI'Y mmenn M. KospibaeBa BeaeTcsl akTHBHas paboTa 1o
UCIIOJIB30BaHMIO TECTUPOBAHUS NIPH MIPOBEIEHUH KOHTPOJIBHO-OLEHOYHBIX IPOLERYP.

Takum 00pa3om, B By3e UMEETCSl 3HAUUTEIIbHBIH OIBIT IPOBEICHUS TECTOBOIO MOHUTOPHHIA
KadyecTBa IMOATOTOBKHM, IMOBBIICHMS KBaIH(PUKAUK U TEPENOArOTOBKM CIEIHAIUCTOB, KOTOPBIH
OTpa)KaeT MCTOPHIO HCIOJIb30BaHUSI WHHOBALIMOHHBIX TEXHOJIOTMH B 00ECHIEYeHWH KayecTBa
00pa3oBaTEeNLHOTO MpoIiecca.

B CO31aHUHN TECTOBBLIX 33[[3HPII71 HACTYIIUJIO BpEMs PCHICHUA HOBLIX aKTyaJlbHBIX 3aad — 3TO
HEOOXOANMOCTh TIPOJIOJKHUTH Pa3padOTKy TECTOB OCTATOUHBIX 3HaHHWH. B yCIOBHSX KOMIIETEHTHOCTHO-
OPHUCHTHPOBAHHOW MOJIENI OpraHM3allid 00pa3oBaHUsi HEOOXOAMMO COBEPIICHCTBOBAHUE TECTOB,
KOTOpBIE BKIIFOYAIOT AUCUUIUIMHAPHBIH, TU(depeHIMpOBaHHbINA TOIX0/], COCTABICHUE TECTOBBIX 3aaHHUi
OCHOBAaHHBIX Ha KOMIIETEHTHOCTHOM, MHTETPAllMOHHOM M MEXIMCUUIUIMHAPHOM MOaxoAax. PasymMHbIM
II1arOM SIBJISIETCS. KOHKYPCHI M OJIMMITMA/IBI HE TOJIBKO 10 PE3YJIbTaTaM TECTUPOBAHUS, HO U IO CO3IaHUIO
TecTOBBIX 3amaHui. HeoOXoauMo KOMIIETEHTHOE SKCIEPTHOE OOCY)KICHHE, OLCHKA M PELEH3UPOBAHUE
TECTOB, YTBEP>KIACHUE UX COOTBETCTBYIOLIEH KOMUCCHUEH.

BHyTpuBY30BCKOE TECTHPOBaHHME NMPOBOJUMOE HAa OCHOBE IOCIICAOBATEIBHOTO BHEIPEHHUS B
y4eOHBIH MpOoLecC 3MEKTPOHHOTO O0pa30BaHUSI M AWCTAHLMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHIA,
TpaHchOpPMUPYETCS B HANpaBJICHMH CaMOOOCIICIOBaHMS KadecTBa ITOATOTOBKH OOy4aroIUXCs B
paMKax AJUILIOMHOI'O W NOCTAUILJIOMHOI'O O6pa3OBaHI/IH. BwmecTte ¢ Tem 3HaueHue BHYTpHBy3OBCKOfI
CHUCTEMBI TECTOBOM JUArHOCTHUKKU OCTACTCA aKTyaJlbHBIM [JId OSKCHEPTU3bl Ha COOTBECTCTBUC
TpeboBaHUsIM 00pa30BaTeIbHBIX CTAHAAPTOB.

Xotenoch Obl OTMETUTh, YTO HAPSILY C TIOJOKUTEIBHBIMA XapakTePUCTUKAMH TECTUPOBAHHUS
MOXHO BBIACIIUTH TAKKEC OTPHULATCIILHBIC!

— Oousblast BEpOSATHOCTH BEIOOpA OTBETA HAYTA/;

— MPOBEpKa JINIIb KOHEYHBIX PE3yIbTaTOB ACHCTBHIA;

— 3aTpyJIHEHHE CO CTOPOHBI MPEIoJaBaTeNsd, a yalle HEBO3MOXKHOCTb IMPOCIEIUTH JIOTHKY
pacCcy X JIeHUN yqaluxcs;

— KaTeropM4HOCTh OLICHKH BBINOJHEHMS 33JaHUSl — 3a/JaHU€ BBINOJHEHO NPaBUIBHO H
MOJTHOCTBIO U 3aJlaHHE HE BBIIIOJHEHO.

Jist pelieHus BBILIE HW3JI0KEHHBIX OTPULATENbHBIX XapaKTEePUCTUK TECTOBOTO KOHTPOJIS
MUMEET CMBICI pACCMOTPETh OPraHNU3allui0 H3MEPEHUS 3HAHUI B BUJIE TECTOB B OTKPBITOH (popme.

K 3aJaHusAM OTKPBITOT'O THUIIA OTHOCATCA [Ba BHJAa — 3adaHUA JOIOJHCHHA W 3aJlaHUsd
CBOOOJHOTO M3NOKEeHUs. OTIMYUTETHHON 0COOEHHOCTBIO 33/IaHUi CBOOOHOTO W3JIOKEHUS SIBIISIETCS
TO, YTO [JIA UX BBIIIOJTHEHUA UCIIBITYEMOMY HGOGXOI{I/IMO caMOMY 3alucaTtb OAHO WK HECKOJIBKO CJIOB
(mdp, OyKB; BO3MOXKHO CIOBOCOYETAHWN HIIM Jake TpeanokeHuil). OHM mpeArnonaraoT cBOOO HbIE
OTBETBI HMCIIBITYEMBIX 110 CYTH 3alaHUA. Ha orBetnl HeE HaKJIaaAbIBatOTCA OTpaHUYCHUS. O,ZIHaKO
(bOpMYJIMPOBKY 3a/IaHUI JJOJDKHBI 00€CIIeYnBaTh HAJIMYKME TOJIBKO OJTHOTO TPaBHILHOTO OTBeTa. Yarre
BCETO 3aJaHus €O CBOOOJHBIM M3JIOKEHHMEM OTBETa HUCIOJNB3YIOT B  IICHXOJOTHYECKHX,
COLIMOJIOTHYECKUX TECTAX, & TAK YK€ TECTAX MHTEIIEKTA.

[Ipr KOMIBIOTEPHOM TECTUPOBAHMU C LIEJTBbIO ONPEAETCHUS YPOBHS YUEOHBIX TOCTHIKEHHH
HaJIMYMe STAJOHHBIX BapUaHTOB OTBETOB 0053aTENbHO, 0OJEE TOrO — HAJA0 OTMETHTH OCOOCHHOCTH
KOMITBIOTEPHOTO TECTHUPOBAHUS — BBOAMMBIA OTBET MCIBITYEMOIO CpPaBHUBAETCS C ATAJIOHOM
MIOCHUMBOJIBHO, T. €. IPY HAJIMYUH HECKOJIBKUX BAPUAHTOB MTPABHJIBHBIX OTBETOB, CHHOHUMOB U T. II. B
STAJIOHHBIX OTBETAX YKa3bIBAIOTCS BCE BAPUAHTHI.

['maBHON TpyIHOCTBIO TPU COCTABJICHHU 3aJaHUN OTKPBITOIO THUIMA SIBISIETCA COONIOJICHHE
OCHOBHOT'O Tpe60BaHI/I$I K TECTOBBIM 3adaHUAM — HaJIMUWAd OJHO3HAYHOI'O IMPaBHUIIBHOI'O OTBETA.
CylecTByeT HECKOIBKO TPUEMOB, KOTOpbIC TIO3BOJSIOT (HOpMaM30BaTh OTBET, CHENATh €ro
OJTHO3HAYHBIM [8].
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[Ipeanonoxxum, 9TO TECTOBasi CUCTEMa MPUHUMAET U aHAIM3UPYET OTBETHI Ha €CTECTBEHHOM
A3bIKE, KaKUMH XapakTepHCTUKaM OHa JOJDKHA COOTBETCTBOBATH Ul WHTEPIPETAlUH OTBETa
o0yyaemoro? Bo-TiepBbIX HEOOXOJMMa OpraHu3alysl B3aUMOJCHCTBHUS CHCTEMBl U MPETOAaBaTeNs -
050K (OpMHPOBaHUS 3alaHUN 110 33JJaHHOM MPEAMETHOH 00JNACTH, BO-BTOPBIX YacTh PEalU3YIOIIAs
caM TMpOIecC TECTUPOBaHMS, B KOTOPOM TIOCIE BBEJICHHS OTBETa HYKHO COINOCTABUTH OTBET
o0yyaromerocs ¢ IpaBWJIBHBIM OTBETOM Ipenonanareis. [Ipy npaBwibHOM OTBETEe cUCTeMa IOJDKHA
HepeiTy Ha CIEAYIOINN OTBET WM BBIXOJ, IPU HENPABUIBLHOM OTBETE ONPEAEIUTh MEPY CXOXKECTH
OTBETa CTYAEHTAa IO OTHOLICHWIO K IIPABUIBHOMY OTBETYy 3Kciepra. IIpm HEBO3MOXXHOCTH HaWTH
CX0XECThb OTBETOB OLIEHKA 32 IAaHHOE 3a/laHue OyJIeT paBHATHCS HYMIO [9].

3aTpyAHEHHsT B TIOMCKE CXOXECTH IIPEJIOKCHUH MOryT OBITh CBSI3aHBI C TEM, YTO
oOyJaromuiicst Tan HEMOJHBINA OTBET, chenan opdorpadudeckre OMMUOKH B HAMMMCAHWH CJIOB JIHOO
UCIIOJIb30BAJI CUHOHUMMYHBIE CIIOBAa. B CBsI3M C 3THM BO3HHMKAaeT HEOOXOIUMOCTH HCIIOJIB30BAHUS
CJIOBapsl CHHOHUMOB JJISI OIIPE/IEIIEHUS CX0KECTH BbICKA3bIBAaHHH.

B 00bpyHBIX HMHG)OPMAIMOHHBIX CHUCTEMaxX OOJIBIIMHCTBO METOJOB TIOMCKA TEKCTOBOU
WHQOpPMAalMK OCHOBaHBI Ha HCIOJB30BAaHUM ONpENEICHHBIX HAa0OpOB 3apaHee ONpeleIeHHOro
JOKYMCHTa HAIlpUMEp, MCTaJaHHBIX - KIIIOYEBBIX CJIOB MJIM MHACKCHI TCPMHWHOB, XapaKTCPUIYIOIINUX
conepkanue TekctoB [10]. [Toap3oBaTenbckue 3anpockl MPeoOPa3yTCs C UCIOIb30BAaHUEM HHICKCA
B I/IH(I)OpMaHI/IOHHLIC 3aIlpocChl, BBIPAKCHHBLIC JIOTHUYCCKHUM COYCTaAaHUEM TCPMHUHOB C BBCACHHEM
BEKTOpa. BeposiTHOCTHBIE MOAXOABI MOTYT TaKKe HCIIONB30BATHCS IS ydeTa TaKuX (QYHKIHHA, Kak
pacrpeaejacHud I/IH(i)OpMaIlI/H/I O COBHAJACHMUHM HX OTHOLICHUSA, IIOJTYUYCHHBIC Ha OCHOBC IIOMCKa
uHpopMalu U3 Te3aypycoB. Kak mpaBuio, COCTaBISATh TaKHE Te3aypyChl BPYUHYIO B O4YCHb
TPYAOEMKHI IPOLECC U YaCTO HOCTPOEHBI TOIBKO Al 0003HaUeHHsI 0011el TepMUHOJIOTHH. TepMUHBI
U3 Te3aypyca NEepBOHAYAIbHO NPEACTABIAIOT cO00H (hOpMaIbHO HANMCAHHBIE ONMMCAHUS HAay4HBIX
KOHLENIUA ¥ ONpEAEICHUM, KOTOphlE MOTIYT HE COOTBETCTBOBATH PEAJbHOMY HCIIOJIB30BAHUIO
HaIMCaHUIO B MCIOJb3yeMbIX TekcTax. Kpome Toro, paspaOoTaHHBI Te3aypyc Al OZHOTO THIIA
TEKCTa MOXET OBITh MeHee AP (EKTUBHBIM WIM HEMPUMEHUMBIM TIPH UCTIOIB30BaHUU C npyram [11].

Pa3paboTka KoHIIeNIMY CBsA3aHa C TOHUMaHUEeM CMBICT CIIOB WU ¢pa3. s pacuera momgodus
HYXXHO pacCHUTATL CMBICJIOBOC CXOACTBO U CHUHTAKCHYCCKOC CXOJCTBO. DTO MO3BOJHUT HAa3HAYUTH
Mepy MoA00us Uil KaXIO0To CMbICTa W BBOZAA (pa3bl MOJIL30BATENS. 3aTe€M CIIOBa COPTHPYIOTCS Ha
ocHOBe Mepbl mojooms [12]. [ns sTtoro mpeaBapuresbHO (GOPMHPYETCS CIOBAph CHHOHUMOB TIO
JAHHOW mpenMeTHOM obnactu. Kaxkaas 3anuce B cioBape nepednciisieT Habop OMM3KUX CHHOHUMOB U
OIMUCBLIBACT pa3JIMUuA MCKAY HUMMU. BYILCM HCIIOJIb30BAaTh TEPMHH KJIACTECP B HIMPOKOM CMBICIIC
o0o3HaYaeT KaKk OIM3KHE CUHOHUMEI OT 3allMCH, TaK U UX OTJIMYHA. IICJIb COCTOHUT HEC TOJBKO B TOM,
YTOOBI aBTOMATHYECKH H3BIIEKATh 3HAHUS U3 OJIHOTO TAaKOTO CIIOBAPh JUIS CO3/IaHUS JIEKCHUECKOU
0a3bl 3HAHUH OJNM3KMX CHHOHUMOB, HO U pa3padoTaTh OOIINH METO, KOTOPHIH MOXKET ObITh IPUMEHEH
K J1000My TakoMy CJIOBapl0 ¢ MUHUManbHOW amanTtauueil. [lomaraem, 4To s3bIK 3amMcell COACPKUT
JOCTaTOYHYIO PErYJISAPHOCTD, IIO3BOJISIOIIYI0 aBTOMAaTHUECKH U3BJIEKATh U3 HUX 3HAHUSL.

[Ipexne 4yeM cuctemMa CMOXKET HU3BJIEKATh PA3IMUUs MEXAY ONM3KUMH CHHOHHUMAaMH, €i
HEOOXOIUMO HM3YYHUTh HA0Op CJOB AJIS KaKIOro Kiacca. 3aTteM, BO BpeMs (a3bl SKCTPaKLUH, IS
Ka)JI0Tr0 IpeAyokKeHus (Win GparMeHT NpeasioxKeHUs) MporpaMMa peInT, KaKol Ki1acc BBIPAXKEH, €
Kakoil cuiioil u kakod uyactoToil. CroBapW BaXKHBI JUISI Pa3BUTHS CUCTEMbl NOHHUMAHHUSI CMBbICTA
npeyioxkeHnidi. Ha oCHOBaHMM CEMaHTHKH CJIOB, COJICPKALMXCS B CIOBAapsX, HAYMHACTCS MPOIECC
HUHTCPHIPETALUN 3HAYCHU A ITPECAJIOKCHUA.

q)aKTOpBI BJIMAOINME HA KAYECTBO TECTOB OTKPLITOI'O THIIA:

1) kpaTkue U OJIHO3HAYHBIC OTBETHI,

2) HeoOXOMM TOJIBKO OIMH OTBET (0e3 BhIOOpa BapHAHTOR);

3) mpocThie GOPMYITUPOBKH BOIIPOCOB;

4) HEBO3MOXKHO yrajaTh OTBET.

I'maBHOE MPEUMYIICCTBO TAKHUX 332121HI/II71 — HEBO3MOXXHOCTH yTraJibIBaHUA OTBETA, a 6OJ'IBIIIOI71
HEIOCTAaTOK — 3TO TPYAHOCTH B (popManu3aniy NpaBUIbHOTO OTBETA.

TecroBble 3agaHusi OTKPHITOTO THIIA NPUMEHUMBI TaM, TIA€ HEOOXOAMMO HCKIIIOYHUThH
BEPOSITHOCTh MOJYYEHUs] NMPAaBHIBHOTO OTBETAa MOCPEACTBOM YraJblBaHWS U TEM CAMBIM IOBBICHTH
Ka4ecTBO IEJarornyeckux n3MepeHuil. Takue 3agaHusi SBIAIOTCS HauOolee CIOXKHBIMH W IS
co3zaTenieil Tecta, Tak Kak TpeOyIOT yYUTHIBaTh MHOXKECTBA MPaBHWJI, U HE MEHEE CIOXHBIMH IJIS
00yyaromuxcs, Tak KaK MOKa3bIBalOT HICTUHHbIE 3HAHUS.
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EFFECTIVE METHODOLOGY FOR REDUCING EROSION
PROCESSES AND RESTORATION OF BIO PAVEMENT ON
SLOPES IN ROAD CONSTRUCTION

Prof. Baratasvili M.
Prof. Gintibidze N.

Georgia, Kutaisi, Akali Tsereteli State universitet

Abstract. The purpose of the project is to reduce the sloping erosion processes in the
construction of different categories of roads and offer a new method of restoration of integrity, which
implies the creation and use of new mulching materials, To prepare the pedestal for slopes in case of
necessity, arranging the gap using pet bottles. reinforcing slopes are the most urgent way when
planning the highways.To reduce the erosion processes of the slopes and restore its integrity

Instead of expensive geotextile, we offer a new solution of this product - the use of secondary
polyethyltrafrapalt crude. The initial results have been obtained after a small experiment. The original
bottle is made from the pet bottles in accordance with the nature of the slide and geometric
parameters. In the adopted draw, we have replaced alternative, local, cheap composition used in
seeder. Preliminary experiments were conducted to get a green cover on difficult terrain. The material
we have developed has a liquid mixture. The material offered by us is as follows: Hydrocarbon -
protein substance, fresh humus, grass seed.To compare the results of the experiment we have took
available and our materials. Structures were placed on a complex relief on 20 x 30 (m) area. The
slope of the relief is 20 degrees. In this section, the pet grid was installed and it consist of both the
composition of the mixture. At the same time, the grass was cut off from the composition of both
ingredients. Wind and rain will not hurt you. The frequency and color of the grass was better stored in
our composition. This was anticipated, because we only use natural proteins, its amino acid
composition promotes the growth of the grass and increases soil properties.

Keywords: Transitional; railway; gabion; humus; construction materials; increasing
transportation.

Introduction. Transitional relief for various infrastructure projects, the various categories of
roads, the construction of railway lines is often in the mountain side of the road level to the upper and
lower slopes of integrity.

It causes different levels of development erosion

This affects the reliability and increasing transportation of passengers and cargo shipment risks.

In such circumstances, the design of these processes and during construction suspension order,
made by a variety of methods, reinforced concrete structures, gabions, a variety of construction
materials and the use of nets.

Road side slopes integrity dissolved way to the assessment of the importance of correctly
calculated the damage caused to environment and bio-diversity of the products developed under the
influence of negative processes in the scale of his suspension and a short period in order to restore
areas damaged by erosion.

It is important

Modern protective structures comply with not only the functional requirements (protective,
restrictive, and a holder to secure the properties,) but also aesthetic.

Such devices should not affect the environmental landscape.

It is important to consider the restoration opportunities of a green landscape on the slopes.

At this time, there is underway the complete elimination of damaged terrain, and improving
its aesthetic integrity.

In Akaki Tsereteli State University, at faculty of technical engineering, it is underway to solve
different technical engineering problem solving.

In mountainous area is often violated by a gas pipelines,road and rail infrastructure,different
geological and hydrological features slopes.

Often those open slopes is the causing of the open erosion and irreversible negative processes.
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In such circumstances,the only solution is to quickly recover the green cover on the slope.but
tto restore the cover in a short time it is effective to use geotextile and similar merchandise,which
increases the cost of construction.

In this direction has already conducted the research and based on this studies has been studied
collapsed mountain slopes in different parts of the western Georgia.

For The example we have studied a variety of hub injuries around the Kutaisi.

We studied, land crashing quality and scale, intensity of collapse, approximate volume of the
crumbling rocks, of this section.

Pet (plastic) bottles used by using the possibilities of solving the problem We got the
preliminary results, the research team intends to carry out this work in a rational results.

Based on studies conduted we estimated,that to stop a slope erosion collapse it is necessary a
cultivation slopes with evergreen cover, plants must be fast-growing,whose roots,in a short period,will
be able to reinforce the sliding surface layer.

PET bottles are made using secondary rupture of the nature of the slope collapsed and its
geometric parameters geonet.

Studied the pet (plastic) bottles grid manufacturing capabilities.

The protective grid structure depends on the geometrical relief zones and the degree of erosion and
gives the geographical area of the powerful and fast growing root system of the plants green cover recovery.

— The original production of the protective grid have been used for other materials;

Therefore a relief adapted net is cheap

Another important advantage of it is hat it can be tuned on the ground, does not require special
equipments,which makes it easer to be easily installed.

— After installation of the original grid, in the inner contour of the grid will be planted
geographical location corresponding fastest-growing, massve root system, perennial plants.

— It provides to restore the green cover in a short time.

This, in turn,provides to restore a crumbling slope, at the expense of recovery its surface structure.

Transitional relief for various infrastructure projects, the various categories of roads, the
construction of railway lines is often in the mountain side of the road level to the upper and lower
slopes of integrity It causes different levels of development erosion

Research aim and objectives. Damaged terrain Geological Survey under the new
arrangement of the original grid in order to reduce erosion.

— To study a various categories of the violeted sections of the roads,and determination their
structural parametres with the appropriate methods,and draw up maps of their remit.

Classification the slopes according to their erodibility shape and degree of damage.

— To create a map for every section and study of geometric parameters.

— Study geotextile grids around the world,determine their characteristics,opportunitioes to
use them in georgia and the cost calculation.

— To study a polymer remains (for instance:bottles,plastic bags and so on), and determine the
possibilities of using them.

To study pet bottles physical-mechanical and structural parameters.

— Due the grid construction sorting and separating into groups according to destination.

— Manufacturing and installation of the original grid for the specific relief and qualitatively
different eroded area.

— Plants species selection for the installed grids.

— Create a green cover and plants layout

— make economic calculations and comparative analysis based on existing and proposed
grids Achieved results will be offered to local and foreign companies operating in the country and
relevant government agencies - the Ministry of Regional Development and Infrastructure, the Railway
Department, the relevant institutions of higher learning departament, and more.

Conclusion.

— The main feature of the project is to use the PET bottles to create an original protective
net..Product availability of raw materials necessary for the production of products at a low price.

— Avaliability of raw materials provides to the low price of product.

— At the expense of bottles resistant materials without high costs can be achieved, the
original protective grid with high durability.
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— Study different categories of roadside slopes, violated sections and their structural
parameters using the appropriate methods.

— Create a map according to those sections.

— Drawing up each section.

— To study a polymer remains (for instance:bottles,plastic bags and so on), and determine the
possibilities of using them study structural parameters of pet bottles

— According to specific neighborhoods create the Grid construction and manufacture it

— Reserving and sorting second-hand materials

— Create secondary materials processing equipment;

— Selection the evergreen plants of each studied district;

— Vegetation and restoration of the green cover and plants arrangement in the protective grid.

— Determine the area of use According to the survey based on economic calculations and
comparative protection of intellectual property in order to conduct an inquiry, the relevant
documentation and to get the copyright documents.

— Offer to the results achieved in the field of operating companies and interested agencies.
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Abstract. The purpose of this paper is to present a research, development and analysis of
study about information chainand customer behavior in apparel production and retailing. This is
important for apparel manufacturing and organization of the process. Conventional mass production
isn’t suitable to fulfill the customer’s demands due to high individual preferences. Through analyzing
the information of the sales in store, the designers and manufacturers are able to create fast selling
production, combined with the capabilities of the production line and individual demands. By means
of tracking, systematizing and analyzing of data about the customer's preferences, successful
methodology of customers’ demands predicting methodology was created.

Keywords: apparel production, apparel customization, information chain, manufacturing
management systems

Introduction. Due to the increasing share of intelligent systems within the process chain,
supply chain management (SCM), automatization, e-commerce and etc. apparel manufacturers are
able to reduce the impact of labor costs and increase the added value of the mass production. But
theglobal clothing market has been restructuredand outlined two main types of consumer behavior:

— Search for individual clothing and clothing models

— Internet shopping.

The fast fashion is one of the leading forces at the market. And if the electronic purchase of
goods is limited to the customer choosing from the merchandise offered by the merchant, in real stores
the demand becomes more individual and customized. On the spot in the store, the customer expresses
his preference and if he is not satisfied, he would quit the purchase and continue the search.

This has resulted in multi-dimensional retail production of garments, which are also not
always sold quickly and with the real added value. This affects revenue and, respectively, payment in
the next clothing production cycle.

The study was conducted in an elite company for the production of men's and women's
trousers and skirts (Kyustendil, Bulgaria), a leading company in South-West Bulgaria. This was done
after necessary data collection, calculations, personal interviews of retailers, and a case-based
approach. Most companies in Bulgaria are oriented towards ready-made garment production but those
who produce their own products are looking for every possible niche to establish positions on the
market. In addition to branding, clustering in associations for stronger positions on the domestic
market, deployment of enterprise resource planning (ERP) and specific activities [1,2,3] companies are
also targeting individualization of the output.

This in turn has led to the need to examine customer preferences, systematise the information
received, and classify it according to different criteria.

Data were collected in two geographical regions in Bulgaria. Due to the nature of this research
the obtained results are limited and may not be generalised.

Experimental part. In this research a men’s classic trousers are chosen. For two years, a
customer survey was conducted by an elite sewing company to sum up customer preferences about the
products that the company produces. In order to achieve fast selling clothing,a poll was done among
11 wholesalers who purchases from the warehouse of the company, respectively with 23 stores, in
Central and South-West Bulgaria.

The questionnaire included questions about customer demands divided in:

1. Geographic position of the store in Bulgaria;

2. Sizes;

3. Dress code, business or special occasions;
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4. Model, design of the trousers;

5. Preferences for the textile material;

6. Color;

The survey conducted in the store network on customer opinions and preferences is:

1. Size preferences that correspond to certain metric data of the garments produced by the
company, with the geographical location of each commercial object being noted,;

2. The customer's opinion on the product sought and on what occasion is being purchased
(work, special occasion);

3. Seasonal search or renovation of available clothes in the wardrobe-

a) model preferences; b) material; c) color.

By the order of the listed criteria, the systematic results of the survey show:

For Central and Southwestern Bulgaria:

1. The mass sizes purchased are 52 to 64 in size [4], the dimensions are grouped according to
the "Waist circumference", where size 176/100/94 is assimilated to Ne 52 of the products of the
company up to 176/120 / 124- corresponding to 66;

2. Trousers combining business and formal wear;

3. Season:

3.1. Spring/ Summer-

a) classic straight leg trousers, two side slip pockets and two back pockets (four pockets trousers);

b) cotton, cotton/polyester and linen;

c) black, dark blue and beige.

3.2. Fall/Winter:

a) classic straight leg trousers, two side slip pockets and one back pocket(three pocket trousers);

b) corduroy (thick ridges), heavy cotton and wool/polyester

c) black, graphite, dark navy blue and dark green

For South Bulgaria region:

1. Sizes 52-66;

2. Trousers combining business and formal wear;

3. Season:

3.1. Spring and Summer-

a) classic straight leg trousers, two side slip pockets and two back pockets (four pockets trousers);

b) cotton, cotton/polyester and linen;

c) black, dark blue, grey and beige.

3.2. Fall/ Winter:

a) classic straight leg trousers, two side slip pockets and one back pocket(three pocket trousers);

b) corduroy (thin ridges) and heavy cotton;

c) black, graphite, dark navy blue and dark green and camel

Last but not least, personal attitude and special attention to the client is a psychological
prerequisite for user satisfaction and any additional information is important for the successful
realization of the products.

Results. As a result of the systemized and aggregated data, the following grouping of
customer preferences was made (Fig.1).

The results of presented research are used to coordinate and improve the production process of
the apparel, and have been used for organizing the flow line and decreasing the production times.

Conclusion. Through the guestionnaire and the structured grouping of the systemized results,
the process of pre-search and predictive demand was optimized and suggested as a planned behavior.
The manufactured products for the purpose were exhausted from the warehouse in a timely manner
and the realized sale was at a real price and with real added value of the sewing products.Following
details were obtained:

- Information of sales-Customer buying behavior tracking, and:

- Full control of incomes and predictive analytics, divided to:

e value,

o diversity,

e store position and
e season.

Once this method has been verified within 4 consecutive seasons (January 2007 to
December 2008), the developed solution has been accepted by the manufacturer as an essential
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prerequisite for development and deployment of POS (Point of sale) information solutions from the
point of sales and linking them to the overall production management system, developed by enterprise
and according to the specificity of the activity [5].

Grouping customer preferences

! v

) For Central and For South
by geographic South-West Bulgaria
mark: Bulgaria

by size mark:

by mark
designation:

'

‘ Sizes 52-64 ‘

'

Trousers, combining
business and formal wear

l

l
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I Sizes 52-66 |
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Trousers, combining
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material: polyester, bt et polyester, and
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i blue and . ue an
and belge dark green and beige dark green

Fig. 1. Grouping of customer preferences
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Abstract. Drying of parsnip cubes in a rotating-pulsed fluidized bed under varying process
parameters was studied. Three different drying temperatures were applied: 40°C, 50°C and 60°C. The
impact on the process of the disc rotation frequency creating the pulsations of the drying agent was
surveyed. Studies were carried out at different velocities of the drying agent and different loading of
the supporting grid. Drying curves were generated characterizing each experiment.

Keywords: parsnip, drying, rotating-pulsed fluidized bed

Introduction. Parsnip (Pastinaca sativa) is a tuber comparable to carrots. Parsnip roots can be
used in a similar fashion like carrot roots. Parsnip roots are slightly sweeter, especially when heat-treated
[1]. Parsnip fruits are longitudinally flattened and they consist of two halves with membranous edges [5].
Parsnip is high in vitamins and minerals, notably potassium, which amount to 375 mg per 100 g of raw
material. Parsnip also contains some B vitamins as well as vitamins C, E and K [6]. It is dried in order to
improve its keeping qualities. Vegetables are usually dried in chamber dryers, tunnel dryers, and belt
dryers. The process of drying takes place in a stationary bed of material aerated by heated air, which
determines the low intensity of heat and mass transfer increasing drying time and limiting the temperature
of the drying agent. The drying time of diced tubers in a stationary bed is at least 150 min. [2].

To accelerate the process, fluidized bed dryers are used where the particles of the product are
processed in a fluidized state [4]. The highly intensive drying process allows for the usage of low
temperatures of the drying agent, which presupposes the preservation of the valuable heat-sensitive
components of the processed product. When dried, parsnip can be milled into flour and incorporated
into various food products.

Materials and Methods. In order to study rotating-pulsed fluidized bed drying, we used
parsnip available on the market in the city of Plovdiv. Parsnip roots were diced into cubes of about 3
mm side length so that the product could be fluidized uniformly. The physical parameters of the
parsnip cubes are given in Table 1.

Table 1. Physical Parameters of the Parsnip Cubes

Width, a [m] 3.29.10°

Length, | [m] 3.01.10°

Height, h [m] 2.41.10°

Particle volume, V, [m°] 2.39.10°

Equivalent particle diameter, d. [m] 3.57.10°

Particle surface, F, [m?] 5.02.10°
Particle shape factor, ® 0.79
Particle density p, [kg/m’] 906.3

The initial moisture content of the product (u=3.89 kg/kg) was measured via the conventional
method, i.e. drying until constant mass is reached.

The drying of parsnip in a fluidized bed was carried out in a laboratory rotating-pulsed fluidized
bed dryer, mentioned in the bibliography [3]. In view of the purpose of the study, the mechanical agitator
was removed since it was not necessary to additionally activate the fluidized bed. The drying agent used
was atmospheric air blasted by a centrifugal fan and heated by an electric air-heater.

Concerning the drying agent, three fixed temperature modes were chosen, namely 40°C, 50°C
and 60°C. When higher temperatures of the drying agent are used, parsnip may lose its valuable heat-
sensitive substances.

On the basis of the technical parameters of the dryer, three rotation frequencies of the disc-
shaped gas distributor were opted for: 21 min™, 126 min™ and 187 min™, the first and the third one
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being the minimum and the maximum rotation frequencies of the dryer. The frequency of 126 min™
was chosen in order to analyse the parameters of the drying process in the mid-frequency range.

During the experiments, the air velocities in the drying chamber were 2.2 m/s and 2.8 m/s.
These velocities are higher than the minimum velocity needed for fluidizing the parsnip pieces and
they guarantee the adequate fluidization of the bed. At velocities higher than 2.8 m/s, the smaller
particles are carried away by the drying agent flow, which leads to undesired losses.

The dryer loads were chosen in accordance with the dryer throughput: 1 kg and 1.5 kg of parsnip.

The temperature of the drying agent was 50°C in order to analyse the effect of the gas velocity
in the chamber, the rotation frequency of the disc-shaped gas distributor and the dryer load on the
drying process. This temperature mode allows for reduction of the drying time without losing the heat-
sensitive components of parsnip.

The experiments were conducted in the following order:

- Heating of the non-loaded dryer until the preset temperature is reached:;

- Loading the dryer with the necessary amount of material;

- Sampling the drier material at regular time intervals starting from the beginning of the
drying process: 3.33 min, 6.67 min, 10 min, 20 min, 30 min, 40 min, 50 min, 60 min.

- Diverting the dried product.

For all experiments, the maximum length of the process amounted to 60 min.

Results of the Research. On the basis of the measurements, parsnip drying curves were
plotted for various process parameters.

Figure 1 shows the drying curves of the parsnip cubes for different temperature modes of the
drying agent: 40°C, 50°C and 60°C.

Figure 1 makes it clear that the process intensity is greatest at a maximum temperature of
60°C. As regards all three chosen temperatures, two periods of drying can be distinguished. The first
period of drying, in which the surface moisture is eliminated, goes on for 10 — 20 min. During the
second period of drying, the removal of water is greatly slowed down due to the effect of the internal
diffusion resistance during the transfer of moisture from the interior to the surface of the particles.

The chosen maximum drying time of 60 min is insufficient to obtain the desired target
moisture content of 0.075 kg/kg at the drying agent temperature of 40°C.

Changing the rotation frequency of the gas distributor does not influence significantly the drying
time (Fig. 2). This is attributable to the high-quality mixing of the particles with the chosen revolutions of
the gas distributor. No considerable differences in the drying curves at 21 min™ and 126 min™ were
discovered. At the highest rotation frequency of 187 min™, the drying time is slightly reduced.
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The effect of the drying agent velocity on the drying of the parsnip cubes was studied. Fig. 3
shows the drying curves for different gas velocities in the chamber, namely 2.2 m/s and 2.8 m/s.
During the first period of drying, velocity has a greater impact on the intensity of evaporation due to
the vaporizing of surface moisture. During the second stage of drying, there are almost no differences
in the moisture contents for the various air velocities.

The drying of parsnip for different material loads on the grid, i.e. 1 kg and 1.5 kg, was also
studied. Fig. 4 shows the drying curves for different material loads. The diagram manifests that with
lighter loads the drying time is reduced. The most obvious differences in the elimination of moisture
are visible during the first stage of drying.
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Fig. 3. Drying curves of the parsnip cubes for Fig. 4. Drying curves of the parsnip cubes for
different gas velocities in the drying chamber different loads of the dryer

Summary of Results.

1. The experiments conducted allow for making a distinction between the lengths of the first and
the second periods of drying for all the temperature modes used. The first stage of drying goes on for 10 —
20 min starting from the beginning of the drying process, depending on the chosen temperature mode.

2. The rotation frequency of the gas distributor does not influence significantly the intensity of the process.

3. The intensity of drying is affected by the velocity of the gas in the chamber, basically
during the first stage of drying. During the second period of drying, there are no considerable
differences in the moisture contents of the material dried with different gas velocities.

4. With lighter material loads on the grid, the drying time is reduced. This is most evident
with the first period of drying.

Conclusion. The present study shows that the rotating-pulsed fluidized bed drying of parsnip
intensifies greatly the process of drying while simultaneously reducing the drying time in comparison
with the conventional methods of drying in a stationary bed of product [2]. This allows for the
application of temperatures of the drying agent of 50°C or lower, which helps in the maximum
preservation of the valuable components of parsnip.
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Abstract. The passive of air through the upper nasal passage ensures the delivery of
odorivector molecules to sensitive areas of the olfactory analyzer. The study of the characteristics of
the air flow in the upper nasal passage allows us to determine the boundaries of the near-wall laminar
air sublayer and to study nasal aerodynamics at the micro level. Turbulent flow contributes to the
excessive drying of the mucous membrane of the nasal cavity, leading to its morphological
rearrangement towards the subatrophic process. It was found out that the thickness of the laminar
sublayer is about 1 mm, therefore, the lining of the mucous membrane is subjected to drying with an
increase in the turbulence of the flow at the sites of narrowing of the nasal cavity (olfactory cleft).

Keywords: air flow, olfactory cleft, laminar air sublayer, nasal cavity, mucous membrane,
turbulent flow.

Introduction. The study of the olfactory analyzer not only makes it possible to identify
various diseases in the early stages, but also serves as a tool for evaluating the effectiveness of
rhinosurgical intervention, and a full sense of odors influences the quality of human life. With
violations of smell, it becomes impossible to perform odoriferous substances signaling functions:
nutritional function, sexual function, guard function, orienting function. At the same time, the quality
of life is significantly reduced, and the level of risk increases with the use of household gas appliances.
Topical are the problems associated with predicting and evaluating the functional results of endonasal
surgery, which, in the case of respiratory and olfactory disorders, are the condition for air flow through
the upper nasal passage and restoration of the olfactory sensitivity.

Changing the direction of the main air stream with nasal breathing leads to constant irritation
of certain sections of the mucous membrane (for example, a portion of the mucosa of the nasal cavity
that contains olfactory receptors, the so-called olfactory zone), which will subsequently lead to cellular
infiltration in this region and then to hypertrophy of the mucosa shells.

Results of the study. An important characteristic of nasal breathing is the distribution of air
flow rates along the sections of the nasal cavity.

For a laminar regime in a section with radius a, we obtain a parabolic dependence of the
velocities W on the distance from the center r.

w =2, (1-5), (1)

where W, — the average air velocity, r — the distance from the center, a — radius.
For the turbulent regime, the velocity is determined in this way:

: )

a

U=U,.. (:)0.9\/1

Unmax — the maximum air velocity, A — loss factor.

With the increase in air flow rate (with forced breathing - physical activity, narrowing of the
nasal passage), the thickness of the laminar boundary layer will decrease, the mucosa will be exposed
to high-speed turbulent flow. Turbulization of the air flow will promote the drying of individual areas
of the mucosa of the nasal cavity, and as a result traumatization of the mucosa with subsequent
morphological rearrangement of individual areas. Whatever the law of velocity distribution in the
section of the turbulent flow, the speed at the wall is O, increasing to the axis of the flow.
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Consequently, there should be a low-speed layer, the thickness of which depends on Re, and the speed
increases from 0 to 90 % of the velocity of the core of the flow (fig. 1).

Fig. 1. Schematic representation of the turbulent core of the stream (blue) and laminar boundary layer
(red color), with respect to the internal microprotrusions of the nasal cavity

Reynolds number Re, is determined by the formula:

Re = —L, (3)

where V — the average air velocity in the nasal cavity;
v — the coefficient of dynamic viscosity;
d, — the hydraulic diameter:

4S
dr = Fv (4)
S — the average cross-sectional area of the nasal passage;
P — the perimeter of the section of the nasal passage;
Thus, the thickness of the laminar boundary layer can be calculated as

32,4-d,
6 = _—Ges: ®)

Re

The definition of the mucosal surface roughness is based on the tomographic data and is
calculated by the formula:

A= L = L+ (0), ®)
where li u li+1 — thickness of the mucosa on the i-th and i + 1-m tomographic sections of the
nasal cavity, respectively;
li m li+1 — intensity levels on the boundary between the mucosa and air on the ith and i +/
frontal tomographic sections, respectively;
Imax — the maximum level of intensity in the CT image;
h — the spatial resolution of CT images.
When comparing the thickness of the laminar boundary layer and the surface roughness value
can be inferred about the degree of olfactory mucosa traumatization region.
There are three states:
— A;< §; — there is no negative impact (the lining of the mucosa is completely in the laminar
boundary sublayer);
— A;= §; —the protrusions of the mucosa are near the boundary of the laminar boundary sublayer;
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— A;> 6; — the negative influence associated with the turbulent drying of the mucous
membrane by the air flow is established.

0,9

Ao | 10 15 20 25 .mB

I, mm

Fig. 2. Distribution of microroughnesses on the section

Conclusions. The passive of air through the upper nasal passage ensures the delivery of
odorivector molecules to sensitive areas of the olfactory analyzer. The study of the characteristics of
the air flow in the upper nasal passage allows us to determine the boundaries of the near-wall laminar
air sublayer and to study nasal aerodynamics at the micro level. Turbulent flow contributes to the
excessive drying of the mucous membrane of the nasal cavity, leading to its morphological
rearrangement towards the subatrophic process.

It was found out that the thickness of the laminar sublayer is about 1 mm, therefore, the lining
of the mucous membrane is subjected to drying with an increase in the turbulence of the flow at the
sites of narrowing of the nasal cavity (olfactory cleft).

The prospect of work is the study of the characteristics of the boundary layer in typical
pathologies in various respiratory regimes.
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DRIVING THE FEED DOG OF THE SEWING MACHINE
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Senior Assist. Eng. Blagoyka llieva Paleva-Kadiyska, PhD

Bulgaria, Blagoevgrad, South-West University “Neofit Rilski”, Faculty of engineering,
department “Mechanical engineering and technologies”,

Abstract. The article is devoted to the energy balance of the mechanism of transportation of
fabrics of the sewing machine Textima 8332. Was examined: the energy of each of the links of the
mechanism; conditioned chains: for horizontal move feed dog and its the vertical propulsion; of the
feed dog itself and the total energy of the mechanism. The analysis was conducted of its distribution
for one complete revolution of the main shaft of the machine.

Keywords: sewing machines, mechanisms for transporting material in sewing machines,
analysis, energy balance

Intruduction. Through the mechanisms that make each machine and realizing the necessary
movements, the mechanical energy is transferred from the source to the executive links. Learning the
dynamics of machines is a complex and demanding task. This is can be simplified by examining the
change of energy and its distribution between the units of the mechanism over a certain period of time.

Several basic mechanisms interplay to perform the sewing machine's technological operations:
of the needle mechanism, the take-up lever mechanism, the loop taker mechanism and mechanism of
transportation of fabric. The latter is the most complex and its impact is essential on the productivity
and quality of the seam (stitch) line.

The purpose of the paper is to study and analyze the energy of a mechanism for transporting
the material with upper driven. This is done for the Textima 8332 sewing machine.

Exposition. For the mechanical energy created in the mechanism of transportation of fabric of
sewing machine the law for its storage is in force. The potential energy in the system, which is due to
the raise of the center of gravity and the deformation of the units is negligible. Therefore, the energy
balance is composed by taking only the kinetic energy.

The kinetic energy of a mechanical system made up of connected solids is the sum of the
energies of each of the units and can be determined by the known the K6nig Theorem:

E, :%Z m Ve +J,.0] 1)

i=1

where E, — the kinetic energy of the mechanism, kg.m?/s?;

m, — the mass of the i-th unit, kg;

V; - the velocity of the center of gravity of the i-th unit, m/s;

J. - the moment of inertia of the i-th unit, with respect to an axis passing through the

I
mass’center of the unit, for the general case of planar motion, kg.m?;

o, - the angular velocity of the i-th unit, s,

The mechanism of transportation of fabric of the sewing machine Textima 8332 has an upper
drive (Figure 1) according to the classification by Trifonov et al. [1]. The mechanism consists of four
kinematic chains: chain for horizontal drive of the feed dog; chain for vertical displacement of the feed
dog; the chain of the feed dog itself and the chain for regulation step of the seam line (not shown in the
figure). Horizontal and vertical shift chains of driving of the feed dog have a common operation - from
the main O; shaft of the machine positioned at the top of the machine.

A comparative study was conducted in [2], where the actual mechanism driving the feed dog
was replaced by conditional one. The results suggest that after adjusting the size of the stitch step in
the sewing machine's operation, the point K does not move, and its position relative to O, on the axis
4 of the frame 3 is constant i.e. the distance between the two points is A = const. This allows the actual
feed dog mechanism driving the of the Textima 8332 sewing machine a containing 111 class Assur
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group to be replaced by a conditional one in which the horizontal displacement chain of the
feed dog - O;ABO,KMO; is constructed of two consecutively four-bar linkage mechanisms.

The vertical movement chain of the
feed dog - O;ADEO; contains a four-bar
mechanism. In both chains, there are units that
carry a common plane motion and those that
rotate around an axis. Under the action of the
two conditional chains feed dog, mounted on
the CN rocker from the five-bar mechanism
O3CNFOQq, performs a common plane motion.

The following formula is used to
determine the kinetic energy of the rotational
movement units:

2 2

J, @
E, =“’7' Mg 3, or B = (2)

where E, - the kinetic energy of the i-

th unit with rotational motion, kg.m?/s?;
hs - the distance from the center of the

masses to the axis of rotation of the unit, m;
J. - the moment of inertia of the i-th

unit, with respect to an axis passing through its ~ Fig. 1. A kinematic mechanism for transporting the
mass' center, kg.m?; material with a upper drive - a sewing machine

J, - the moment of inertia of the i-th Textima 8332

unit with rotational motion relative to the axis of rotation, kg.mz;

, - the angular velocity of the i-th unit, s™.

The kinematic and dynamic characteristics were found in [4] and [5]: the masses, the mass inertia
moments and the speeds of the units of the mechanism of transportation of fabric of sewing machine.
Based on these data, the kinetic energies of the mechanism units were calculated. Two methods for
determining the unit velocities were used: the method of closed loop vector [6] - for the velocities of the
four-bar mechanisms units and the kinematic geometry method [7] for the five-bar mechanism.

The study was conducted on condition @,=1. The mass, the inertia moment and the position
of the mass center of each of the units of the mechanisms of transportation of fabric are constant
values. Consequently, the kinetic energy change law depends only on the angular velocity. For each of
the units it is a function of the angular velocity of the drive unit,

o ¢ =1 o (3)

where ¢ - angle of rotation of the drive unit;

f - is determined by the transmission functions of the mechanism.

The successively are calculated: the kinetic energy of each of the units of the mechanisms driving
the feed dog; the energy of the chains that make up the mechanisms, and its total energy per revolution of
the main shaft of the sewing machine. The graphics (Figures from 2 to 5) show the results of the study.

On the energy of the chain of the horizontal drive of the feed dog (Figure 2), the energy of the
rocker AB is the most important, and the second is the energy of the rocker KM from the six-bar
mechanism O;ABO,KMO;. At 160° and 340° rotation angles of the main shaft of the machine, the graph
has peaks, respectively E, = 62,96.10% kg.m’/s?and E, = 62,05.107 kg.m%s’. These are due to the fact that
at these angles the linear speeds of the AB are maximum - Vs = 4,559 m/s and Vs = 4,35 m/s.

The kinetic energy analysis of the chain vertical drive of the feed dog shows that the main
effect on it is the energy of the rocker DE of the four-bar mechanism O;DEQ, (Figure3). Its maximum
values, E, = 18,46.10” kg.m?/s*and E, = 18,55.10° kg.m*/s?, it reaches at the angles of rotation of the
main shaft - 60° and 240°. At the same angles the rocker has maximum linear velocities -
V= 2,515 m/s and V; =2,521 m/s.
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Fig. 2. The kinetic energy of the chain of Fig. 3. The kinetic energy of the chain of
horizontal movement of the feed dog vertical movement of the feed dog O;DEO, and
0;ABO,KMO; and of its links of its links

For the energy of the feed dog chain (Figure 4) it is found that it is mainly influenced by that
of the CN support on which the feed dog is attached. It performs a plane movement and is a link of the
five-bar linkage O,CNFO,. The support has maximum linear velocities Vs = 4,983 m/s and
V;=5,092 m/s at 0° and 160° rotation angles and correspondingly higher kinetic energy values -
E,= 24,01.102 kg.m?/s* and E, = 24,61.10 kg.m*/s%.
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Fig. 5. The kinetic energy of the
mechanism driving the feed dog of the
sewing machine Textima 8332

Fig. 4. Kinetic energy of the chain of the feed dog
itself O;CNFQO, and of its links

Its maximum values (E, = 95,66. 10 kg.m?/s” and E, = 93,72. 10°%kg.m?/s°) total energy on
the mechanism of transportation of fabric of sewing machine Textima 8332 receiving when its main
shaft rotates at angles 160° and 350° (Fig. 5).

The energy shares of the units in the total energy of transporting mechanism of the textile
material of sewing machine Textima 8332 are evaluated for one revolution of its main shaft. The
results are presented in graphical form in Fig. 6. Cyclicality was found in changing the share of energy
in each circuit. Throughout the period (2x) the kinetic energy of the horizontal movement chain of the
feed dog remains the largest.

The movement of the feed dog over the needle plate occurs when the main shaft is rotated from
60° to 170°. This is the working process of the fabric transport mechanism. The period is 110° and consists
of two stages - raising and lowering. Its highest point feed dog reaches between 110° -120° [4].
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An analysis of the work carried out by
the mechanism driving the feed dog of Textima 100 Ek %
8332 sewing machine for one revolution of its 80 - I
main shaft. The work that is generated by the

forces and moments acting on its units is equal 60 ’\/\/\

II

to the change in the energy of a mechanism. 40 1
The energy shape of the motion 20 7QO<><
0

2z 2z
equation: IJa)da): IM o dp is  also :
0 0

T T T T
90 180 270 360
| - chain for the horizontal feed dog drive

) i 2 11 - chain for the vertical feed dog drive
integrated with the dependence A= j M ¢ do I11 - the chain of the feed dog itself

) o ) Fig. 6. Distribution of kinetic energy of
the work done by the mechanism and its units transporting mechanism of fabric of sewing
was found. In the dependencies above, the machine Textima 8332

symbols are: A - the work performed by the
external forces acting on the system in the 0 to 2z angle of rotation ¢ of the main shaft of the machine,
kg.mzlsz; J - the mass inertia moment, kg.mz; o - the angular velocity of the main shaft, s*; M - the
moment of active forces acting on the mechanism.

The total energy consumed for a
full turn of the main shaft of Textima
83323 is distributed as follows (Fig. 7): §2,27% 63.66%
the share of the chain of horizontal
displacement of the feed dog is 62,27 %,
of the chain of vertical movement of the
feed dog is — 18,66 % and of the chain of
itself feed dog — 19,07 %.

Almost 1/3 (30.36 %) of the
kinetic energy of transporting mechanism
of the textile material of sewing machine
is needed to carry out the working

B foronecycle  Mworking process

18,66% 17 31%

of the main shaft). In the chains it is Fig. 7. Comparison of energy shares of mechanism

distributed as follows (Fig. 7): of transportation of fabric of sewing Textima 8332
— for displacement of the feed

dog on the horizontal — 63,66 %;

— for displacement of the feed dog on the vertical- 17,31 %j;

— on the chain the feed dog itself — 19,03 %.

The results show that in the period of movement of the feed dog above the needle plate a
change in the ratio of the shares of the energy by chain is negligible. Again, the largest percentage of
energy is consumed by the chain of horizontal feed dog movement /increase by 1,39 %/, second — the
energy of feed dog chain itself /reduction by 0,04 % /.

Conclusion. The research of the energy of mechanism driving the feed dog, its conditional
chains and the linkages (units) that build it and the analysis of its results impose the conclusions:

— The change in the kinetic energy of the linkages, the conditional chains and the mechanism
for transporting the material is periodic, smooth, without sharp jumps;

— On the total energy of the mechanism mainly affects the kinetic energy of the rokers: AB,
KM, DE and CN;

— For a full turn of the main shaft of the sewing machine, the largest share (62.27 %) in the
total energy of the mechanism has the chain for horizontal displacement of the feed dog;

— The energy of the chain of vertical feed dog displacement is the lowest (18,66 %);

— The energy of the two chains for vertical movement (18.66 %) and that of the feed dog
itself (19.07 %) have almost equal shares for one revolution of the main shaft of the machine;

— Working process of the feed dog /movement over the needle plate from 60° to 170°/ is
characterized by a negligible change in the energy shares of the chains. The share of the energy of the
chain for horizontal displacement of the FD is again the largest — 63,66 %.
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The energy of the mechanism for transporting the materials with upper drive was investigated
and analyzed. The energy of the units of the mechanism and its chains is determined. Its change for a
full revolution of the main shaft of the sewing machine Textima 8332 as well as during the working
process of the mechanism is evaluated.

The results can be used as a basis for a further study of the dynamics of the fabric transporting
mechanism.
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Abstract. The paper presents the method of conditional four-bar mechanisms has been
developed analytically for kinematic analysis of Stephenson Il six-bar mechanisms to facilitate
determination of their kinematic characteristics.

The mathematical model is matched on a real six-bar mechanism for thread tension in some
sewing machines.

Keywords: six-bar mechanisms, kinematical replacement, four-bar mechanisms with a
variable dimensions.

Introduction. One of the trends in the development of technology machines is to raising
productivity by increasing operating speeds. On the other hand, it is necessary to observe certain
parameters of the technological process related to the kinematic characteristics of the working organs
of the machine and the limitations imposed by the technological process. It is therefore necessary to
determine the transfer functions, respectively the functions of the speed and acceleration of the
executive links of the main mechanisms of the technological machines.

In sewing machines, it is especially important to maintain a certain, predetermined thread
tension. The tensions in it are an indirect velocity function of the thread tension mechanism. For this
reason, it is necessary to determine the transfer functions of the mechanism and establish an
appropriate input speed so as to achieve desired kinematic parameters of the executive link.

The subject of this article is six-bar mechanisms with Stephenson Il structure. Of the known
methods for their kinematic analysis, the most rational method was the method of conditional four-bar
for kinematic analysis of multiloop linkages and its application by instantaneous centers of velocities,
proposed and developed graphically by Galabov [1].

According to the method, each Stephenson Il six-bar mechanism can be converted into a
variable to-second derivative conditional four-bar variable-dimensions mechanism. The conversion is
based on an equivalent substitution of a four-bar closed loop of the six-bar mechanism with binary link
[2], [3], [5]. Thus, the complex kinematic analysis of the six-bar mechanisms is greatly facilitated as it
is reduce into the analysis of kinematically equivalent four-bar mechanisms which can be performed
by one of the known methods [4].

The purpose of this article is to use the conditional four-bar mechanisms for kinematic
analysis of multiloop linkages to be presented analytically and to be applied to Stephenson Il six-bar
mechanisms, such as a rare thread-tensioning mechanism in some sewing machines.

1. Reducing the six-bar mechanism into a conditional four-bar linkage. A structural
diagram of the Stephenson Il mechanism is shown in Figure 1. At the input link 1 the mechanism is of
the third class and in the input link 5 - of the 4th class. According to the method of the conditional
four-bar mechanisms [1], each Stephenson Il six-bar mechanism is converted into an equivalent to the
second derivative four-bar mechanism AF,FG with a variable dimension of two of its links AF,and

F,F . The conversion is based on the insertion of a conditional binary link 6, connecting the movable

center F of the ternary link 4 to the center of curvature of the relative path of the plane of the ternary
link 1. Thus, the conditional link 6 does not contradict the instantaneous movement of the mechanism
to the order of the second derivatives including.

The diplacement function of the six-bar mechanism is determined by a selected starting position at
certain lengths of the links and the coordinates of the hinging centers A(x,,Y,), B(Xg,Y¥s) C(X, Yec)

and G(X;,Yg) - Coordinates of the remaining hinging centers E(x:,Ye), D(X5,Yp) and F(X-,y;) are
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defined by the system (1) by six equations with six unknowns determined by the successive approximation
method for a desired number of positions of the input unit 1 in the range ¢ (0, 27):

o 5D (XD_XC)2+(yD _YC)Z :ICD2
¢ 2 / (X = %5)" + (Ve — Vo)’ =lec?
(X0 =Xe)* + (Yo = Ye)* =lpe”
I:O 2 2 2 (1)
/A\/G (X =Xe)" + (Ve —Ye) =l
// \\ / (XF - XD)2 + (yF - yD)2 = IFD2
17 >4 (Xe — XG)2 + (Ve — YG)Z = IFG2
\ 0 s’ O / Determination of the equivalent
G four-bar linkage ARFG has been
performed on the kinematic scheme of a
B Y 3 | E thread tension mechanism (Fig.2) with

some sewing machines. The center of
curvature is divided F, of the relative
trajectory of a point F in the plane of the
input link 1 for each position of the six-bar mechanism. For this purpose, it is best to use the Bobillier
structure to determine the center of curvature as it is not related to the use of derivatives. The
following calculations are made consecutively:

- angular coefficients of line CD, BE,DE and FE

Fig. 1. Structural diagram of the mechanism

CD:yD_yCkaE:yE_yB’kDE:yE_ykaDF: — : (1)

k yB_yC’k
P X — X Xp — Xe Xe — Xg Xe — Xp Xe — X

- coordinates of the instantaneous center of velocity P,. =P,, =BC NDE

. = Yo = Ye +KgcXe —KpeX
Poe k

>, Yo, = Yo +Kec (Xg, —Xc); (2)

BC — kDE

Fig. 2. Reducing the six-bar mechanism into a conditional four-bar mechanism

- coordinates of the instantaneous center of velocity Q=PR,=BENCD
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~ Ys Ve tKep X —Kge Xg

X. =
Q
kCD - kBE

, szyC+kCD(XQ_XC);

- angular coefficient of the collineation axis ¢, = QP,.

- Determination of the angle x between line BE and collineation axis ¢ (the linkage 3)

- quE ~Kee :
O T ke

Opg "BE
- angular coefficient of the normal n_and collineation axis ¢

K, ~JF Yo :knF+tg'u :
nF XF _XQ ! qDF 1_knth,u '

- coordinates of the instantaneous center of velocity P,. =q,. N DE

_quF XQ_kDF XD+yD_yQ

v Yo, = Yo tKoe (Xp, —Xp);
quF_kDF P D DF \/*p, D

PDF

-angular coefficient of the line CP,

_ yPDF —Ye .

CPor !

XPDF —Xc
- coordinates of the center K, =n. NCP,.

B knF XQ - kCPDFXC - yQ +Ye
Xe, = , yFO=yQ+kn (xFO—xQ).
knF - kchF F

®3)

(4)

(®)

(6)

()

(8)

9)

Obtained conditional four-bar mechanism AF,FG with the lengths of the links AF, and CF,

e, =00 %)+ O~ YR+ e, =0, ~ %7+ (v, — 92 )7

which are changed at each subsequent position of the mechanism in the general case.

2. Transfer functions and kinematic characteristic

(10)

The kinematic analysis of the four-bar linkage AF,FG can be done using any of the known
methods [4] or using ready-made computer programs. First transmission functions of quadrant are
determined y'=dy/dp u y"=d?w/dp®, which coincide with those of the output six-bar
mechanism, and then, when setting the input kinematic parameters @, and g, the angular velocity and

the angular acceleration of the rocker are determined 5:

2,0 2 '
W= Y, E=0Y +&Y.

(11)
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The transmitting functions 1/'(¢) and y"(¢) can be determined by kinematic invariants -
instantaneous centers of velocities B and Py, collineation axis g+= PP, and angle . *, between line
q+* and line F,F , determining the position of the rocker of the equivalent four-bar linkages AF,FG:

' Xp, " W’(l_W’)
= Y= (12)
Xp, —lag tgu *

The analytical determination of the kinematic characteristics by the conditional four-bar
linkage method is illustrated by a thread tensioning mechanism in some sewing machines (Figure 2).
The dimensions of the units are; AB = AC = 9 mm, BE = 205 mm, CD = 20.5 mm,
EF =DF =20.8 mm, FG = 20.5 mm and AG = 49.5 mm. The initial position of the mechanism is at
2 CAG = 15°.

In Fig. 3, only 6 positions of the conditional four-bar mechanism variable dimensions are
presented for clarity. For one of these positions, geometric constructs for determining transmission
functions are shown " and " through the instantaneous center of gravity R, P,, and angle .

Fig. 3. Position of conditional four-bar mechanism AR FG, collineation axis g*= PP, and angle x *

The functions thus defined w=w(p), v =y (p)and y"=y"(p) of the investigated
mechanism are shown in Fig.4.

vyl oyt

A v

42 0.4

4.0- 0.3+

38 0.2

3.6 Oll_l 90 180 / ®[o]

rad) O I | —
-0.14 270 360
-0.24 '
0.3 hd y

Fig. 4. The functions y =y (@), =dy/de u " =d*y I de* of the investigated mechanism
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Conclusion. The rational method of the conditional four-bar mechanism for kinematic
analysis of Stephenson Il six-bar mechanisms was analyzed and applied by transforming them into
kinematically equivalent articulated four-bar mechanisms. For this purpose an equivalent substitution
of a four-bar closed loop of the six-bar mechanism with a conditional binary link connecting the
moving center of the output link with the center of curvature of the relative path of the moving center
in the plane of the input ternary link is made.

To determine the conditional binary link, the Bobillier construction is used in an analytical
form, which facilitates the determination of the center of curvature to trajectories as it is not related to
the use of derivatives.

The mathematical model of conditional four-bar linkages is matched on a Stephenson Il real
six-bar mechanism, which is a rare thread-tensioning mechanism on some sewing machines.
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PO3PAXYHOK HAIIPYKEHO-AE®OPMOBAHOI'O CTAHY I1PH
BUTAI'YBAHHI 3 IIOTOHILHEHHAM JIBOIIAPOBOI'O METAJTY

K. m. H. bBopuc P. C.,
K. m. H. Xonaeik O. B.,
Buwinescoruii I1. C.

Ykpaina, Kuis, Hauyionansnuii mexuiunuil ynigepcumem Ykpainu
«Kuiecokuii nonimexniunuit incmumymy imeni lzops Cikopcoko2o»

Abstract. This article presents a calculation of the stress-strain state of drawing with thinning
perfectly plastic doublelayer metal. Based on the assumptions set up a theoretical model of the double-
layer hood with a thinning of the material. The analysis of the basic parameters of the stress-strain
state of the drawing process. Theoretically perfectly plastic metal obtained by the equation, taking into
account the heterogeneity of the mechanical two-layer perform. The solution of this equation by
iteration method allowed determining the final thickness of the layers after extraction. It is shown that
the error in the calculation compared with experiment and numerical calculation does not exceed
10 %. The resulting model is also allowed to establish the distribution of the tensor components of
stresses and strain rate in the outbreak strains, as well as the difference of radial velocities of
movement of the layers under the assumption that the output of the workpiece relative displacement of
the matrix is absent.

Keywords: perfectly plastic, two-layer material, the stress-strain state, the speed, the stress
tensor, the components of the strain rate.

Beryn. B pobGorax [1-6] 3anpomonoBanmii croci® Ta peanmizallis HpOLECY BHUTOTOBICHHS
OimeraneBux TpyoOuacTux enemeHTiB (BTE) BuTsAryBaHHSM 3 3 JTUCTOBHX pPI3HOPITHUX METAIB,
IUIIXOM 3’€HAHHS IMIApiB PI3HUX METANIB NPU BUTATYBaHHI 3 MOTOHIIEHHSIM Ha 3aBEPIIAIbHOMY
erani (opmoyTBopeHHs. B maHmX poboTax 3amponmoHOBaHA CXeMa TEXHOJOTIYHOTO TIPOIECy
BUTOTOBIIEHHS, c(hopMOBaHa Kiacudikallisi HampsMiB po3BUTKY BuUpoOHuITBa bTE BUTATYBaHHIM 3
NOTOHIIEHHSM, JTAFOTHCS PEKOMEH Iallii I110/I0 peaji3alii 3arporoHOBaHOTO CIIOCO0Y.

PesyabTaTu pociaigxkens. TeopeTHdHi OCHOBM BHUTSTYBAaHHS 3 TOTOHIICHHSM DPO3TISHYTI B
poborax [7, 8]. Jleski muTaHHS CyMICHOTO BHTSTYBaHHS 3 TOTOHIICHHSM pI3HOPIIHUX METamiB
po3risiHyTi B pobotax [9, 10]. B mux poboTax MaeTbcs YMCENIbHE MOJICITIOBAHHS Ta aHai3 MpoIeCy
BUTATYBAaHHS, XapakTep pO3MOALTY T'€OMETPUYHHMX NapaMeTpiB Ta MEXaHIYHUX BIACTHBOCTEH
MaTepiajiB B ocepenKy nedopMartiii.

B naniit poOOTi poO3IysIIarOThCs NesKi TeOPETUYHI ACTIEKTH TPOIECy BUTSTYBaHHS TPyO4acTHX
€JIIEMEHTIB 3 JIBOIIIAPOBOI 3arOTOBKM 3 PI3HOPIAHMX MeETajliB, 3MiHA TOBIIMHH IIapiB MaTepialis,
HarpyxeHo-1e(OpMOBaHMN CTaH Ha TPaHUYHIA TOBEPXHI JBOX MarepiaiiB, 3MiHA IIBHIKOCTI
niepeMillieH s mapiB B ocepenky Jedopmariiid. ToMy TeopeTHUHHMI aHali3 HampyKeHO-1e(OpMOBaHOTO
CTaHy BUTSTYBaHHS 3 TOTOHINECHHSM, SIKMH BHU3HAYA€ HaBENCHI MapaMeTpH, € aKTyaJbHOK HAyKOBO-
TEXHIYHOIO 33/1a4€F0 st O0IPYHTYBaHHS ClIoco0iB, 110 3a3Ha4eHi B podoTax [1-3].

MeTtor0 naHOi poOOTH € TEOPETUYHHMH aHaNi3 Ta PO3pPaxyHOK HANpyKEeHO-IePOPMOBAHOTO
CTaHy BUTATYBaHHS 3 mnoroHumeHHsM bBTE unwningpuunoi ¢opMu 3 ieaibHOIIIACTHYHOTO
JBOLIAPOBOTO METATY.

[Ipy BUTATYBaHHI 3 MOTOHILEHHAM CTiHKH, BEJMYMHA 3a30py MiX ITyaHCOHOM 1 MaTpHIEIO
MEHILE HDK CyMapHa TOBIIMHA IIApiB 3aroTOBKU. B 1bOMy BHMIIQJKy BHHHKAE (IUIHKA) OCEPEIIOK
nedopmariii, B SIKOMY 3aroToBka JeQOpMy€eThCsl MiXK OOKOBUMHU MOBEPXHIMHU IIYaHCOHY Ta MAaTPHLI.

[ToToHIIEHHS 3ar0OTOBKM MK ITyaHCOHOM Ta MaTpPHUIICI0O MOXe OyTH peani3oBaHO 3a JEKibKa
nepexo/iB. B JocTiDKeHHI NPHUHUHSATO TEXHOJIOTIYHY CXEMy NpoIlecy, NpH SKii TMOTOHIICHHS
JIOCSATAEThCS 32 OJMH TepeXif. 3TiIHO 1€l cXeMH Tpollecy BHYTPINIHIA JiaMeTp IHIiHAPHIHOIO
CTaKaHUMKa (3arOTOBKM) 3alIMIIAETHCA HE3MIHHHM B TIPOIECI BUTSTYBAHHS 3 NOTOHIIEHHAM. Moro
BEJIMYMHA BU3HAYAETHCS JIaMETPOM ITyaHCOHY, MO SKOMY BHUKOHYETHCS TIONEPEJHE BUTSTYBaHHS
JIBOILIAPOBOr0 MUJIIHAPUYHOTO CTaKaHYMKA 3 PI3HOPITHUX MeTaliB (puc. 1).

TeopeTuuHuil aHaji3 MPOLECY BUTATYBAHHS 3 IOTOHIIEHHSAM 0araTolIapOBHUX METaiB
0a3yeTbcsl Ha MPOLECi BUTATYBaHHS MOHOMETANly, a TAaKOX CyMICHOrO jAe(OpMyBaHHS Pi3HOPITHHX
nrapiB Metany B ocepeaky nedopmauiid. ToMy Ha mepuiomy erari BUKOHYEMO aHaji3 HaIpy>KeHO-
Ie(pOpPMOBAHOTO CTAaHY MOHOMETAIY.
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PospaxynkoBa ocepenxky aedopmaiiii mpu BUTATYBaHHI 3 TOTOHILEHHSM 3aroTOBKU 3

MOHOMCTANY IIPpUBEACHA HA pHC. 2.
5

Z NOHCOH
% o w2
2020Mabry [NZIN N saz0mobru
“

o ;43‘
| »/§
X \
. 4

Puc. 2. Pospaxynkosa cxema ocepedky
Puc. 1. Cxema nepepizy 3acomoexu deopmayiti npu 6UMALY8aAHHI 3
NOMOHWEHHAM MOHOMEMATLY

TeopeTnunuii anamiz ocepeaky AedopMalliii Ipy BUTATYBaHHI 3 MOTOHIICHHSM MOHOMETAITY
BUKOHYEMO B TOJISIpHIH cuctemi koopaunat (I, 6, z). [lpu anaiizi npuiiMaeMo HACTYITHI MPHITYIICHHS
BiJTHOCHO JIe()OPMIBHOTO CTaHY:

— TepeMillleHHsT MaTepiajlbHUX YacTOK Yy HamNpsMKy KOOpJAWHATH Z YTPYJHEHO, TOMY
HIBUJKOCTI AedopMaltiii B IbOMY HaIIPSIMKY JOPiBHIOIOTH HYJII0. TOMY BBaXXa€EMO, MO JeQOpMyBaHHS
pealtizyeThes 1Mo cXeMi, gKa OJIM3bKa 10 CXEMHU IIJI0CKO1 nedopmartii;

— TpH IUIOCKIH nedopMmariii BBaxaeMo, IO B OCepenKy AeopMmariii IMepeMimeHHs
MarepiallbHUX YaCTOK 3aJIKHTh BiJl paliajbHOI KOOPAWHATH I Ta HE 3aJICKHUTH BiJl KOOPIUHATH ©.

Toni B 3aranbHOMY BUIJISII MTOJIE IIBUAKOCTEH XapaKTEepU3y€EThCS TAKUMH PiBHSIHHIMU:

V.=V, r ;V,=0,V,=0 (1)
Pipusiaag (1) TOBHHHI BiAOBIJaTH YMOBI CyMiCHOCTI JeopMaIliii:

v, +l %+8VZ =0, 2)
o r 068 oz

PapiansHy cknanoBy nosns mBuakoctei (1) oTpumaemo iHTerpyBastsm (2):
V =2, 3)

Koncranty inrerpyBanus C BU3HaYaeMO 3 YpaxyBaHHAM IDaHHYHOT yMOBH, IO NpH I = Rg
CKJIa/I0BA MIBHJIKOCTEN ne@opMaum V, =V, ne Vo — NIBUAKICTD MEepeMillleHHS MaTepiallbHAX YacToK,
sIKa JIOPiBHIOE IBUJIKOCTI PyXy MTyaHCOHA.

Toni mone mBuaKocreit (1) 3 BpaxyBaHHIM (3) Ma€ BUTIISL

erRvovo @)

r
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[IBunkocTi nedopMariiii BU3HAYMMO NU(EPCHINIOBAHHIM IIBUAKOCTEH TNEPEMIIICHb I10
BiJTHOCHUM KoopauHaTtam [11]:

VoRs . VoRs .

& — s &y =,
rr rz 66 rz (5)
822 = gez = gzr = gre = O

IHTeHCHBHICTD MIBHIKOCTE e opMalliil JOPiBHIOE:

2 V,R
&; :ﬁ% (6)

BBaxkaeMo, 10 MeTaj 3aroTOBKU € 1€aIbHOIUTACTHYHHM TOMY, IO IMPOIEC BHKOHYEMO B
yMOBax raps4oi (i30TepMivHOT) TIIacTHIHOT JedopMariii:

o, =0y @)

Koedimient »xopctrocri [11]:

r2

1
=== —. 8
,U 2\/§ SVORB ( )

Jlis BU3HAYCHHS KOMIIOHCHT TEH30pa HAIPYKCHb BHKOPUCTOBYEMO PIBHSHHS 3B S3KY
HaIpyXeHb Ta MBUAKOCTeH nedopmarriii [11]:

Oy =0+ 28 Ty =MHEry)
Ogp =0 +24Egg,  Tg, = Mgy ©)
Gzz =0+ Zluigzz; Tzr :/'tigzr'

Cepenne HampyXeHHS G, IO BXOIUTH JO 3alexHocTed (9) BH3HAYAEMO 3 BHKOPHCTAHHSIM
yHiBepcaJIbHUX piBHAHB [11], siki B JaHOMY BHTIQAKY MAlOTh HACTYITHUNA BUTIIS;

oo 62Vr 1oV, V, o, oV,
=4 += -t |+2—
or ror r

or or or (10)
06 oz
Toni micns migcranoBku (4) ta (8) B (10) oTpumaemo:
9o __205 (12)
oar 3 r
3araypHe BUPIMICHHS JTaHOTO PiBHSHHS:
2
oc=——=osInr+C (12)

VE]
Panianbha cknagoBa HanpykeHb G B (13) 3 ypaxyBanssM (12) B 3aralbHOMY BHIJISIII Ma€ BUIL:

Os

N

2
c=——ogInr+C+

B

(13)
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Jns BU3HAUEHHS MOBUIBHOT MOCTIMHOI BHKOPHCTOBYEMO TPaHHUYHY YMOBY, LIO Ha BXOIi B
MaTpHIIO paJiaibHi HANpPYy>KEHHS BiACYTHI

r=R, o, =0 (14)

3 ypaxyBaHHsIM TpaHudHOi yMOBH (14) KOMIOHEHTH TeH30pa Hampyx)eHb (9) OMUCYIOThCA
HACTYITHUMH BUpa3aMu:

2 R, 2 R, 2 R, o5

o,=—osIn—+ o,=—F0|1-In2| 0,=—0c,InF-——
\/§ S r ’ a0 \/§ S r : \/é S r \/é (15)

OTtprMaHUil pO3MOIiNT HANIPYKEHB BiIOBIIAE 3aJIEKHOCTSIM, ki oTpuMani €.0. [TonoBum ams
BUTATYBaHHS 3 TIOTOHIIEHHSM MOHOMeTanay B po6oti [7]. Lle migTBepmKye MpUAHSATI TIMOTE3W Ta
npunyeHHs. BUKoprucToByroun X Ajsl BUTATYBaHHS ABOIIAPOBOIO METAlIy NPUHMEMO AOAATKOBO
HACTYIHI NPUITYILEHHS:

— MpH 3MEHIICHHI 3arajbHOI TOBIIMHM JBOIIAPOBOI (COCTaBHOI) CTIHKM 3aroTOBKH, B
3aJIeKHOCTI BiJI MEXaHIYHOT HEOAHOPIAHOCTI BIACTUBOCTEH Ii mIapiB, BHHUKAE HEPiBHOMipHE
3MEHIIICHHS TOBUIMHU KOXXHOTO LIapPY;

— MO/IOBKEHHSI OKPEMUX IIapiB MO30BXK HANPSMKY PyXy IyaHCOHY OyAyTh HE oaHaKoBi. Lle

MPUBOJIUTH JI0 B3a€EMHOTO TEPEMILICHHSI MaTepialbHUX YacTOK IPaHUYHOI MOBEPXHi IIapiB
OJMH BiJIHOCHO 1HIIIOTO;

— I CTBOpeHHs MuQy3iiHOTO 3 €IHAHHSA HEOOXITHO MO0 B KIiHI[I 30HH CTHUCKY OCEpPEIKY
nedopmartiii mpu ' = Rz MIBUAKOCTI B3a€EMHOTO TMEPEMIMIEHHS] MaTepialbHUX YacTOK HA TPaHWYHIN
MTOBEPXHI BUPIBHIOBAJIHCH.

Kinematnyaoro ocoOnuBicTiO eOpMyBaHHS IBOIIAPOBOTO METally € Te, II0 Ha BHUXO[I 3
ocepenky nedopmariii mpu I = Rp 32 paxXyHOK Pi3HUX MEXaHIYHHUX BIACTHBOCTEH MIAPiB 3MIHIOETHCS
CHIBBiAHOLIEHHS TOBIIMH MeTany. lle mpuBOAWTH OO TOro, IO IpaHUYHA IIOBEPXHS B OCEPEIKY
nedopMariiii po3BepTaeThCsl Ha JESKANH KYT BIIHOCHO pajiabHOTO HampsmKy (puc. 3). Bracmimok
OO 3MIiHIOIOTHCS PO3PAXYHKOBI PaiycH [Uisl IEPILOro Ta APYroro Iapis.

®i3MuHOI0 YMOBOIO CyMicHOro jneopMyBaHHS MIapiB B ocepenky aedopmariiii € piBHICTh
HOPMaJIbHHUX JI0 TPAHUYHOI MOBEPXHI TAHTEHIIIMHUX HAIIPY)KEHB:

Ogor =Ouonr
JUyIst epIIOro Imapy:
2 R
o, =——0. |1-In%
RENC R rJ (16)
JUis Apyroro mapy:
2 R,

g, =——=0s,|1-In
V3 rJ. (17)

PimenHs 3HaxommMoO Ui PIBHOCTI TaHTEHLIMHMX HANpyKeHb ISl BHUXIJAHOTO Tepepi3y
MaTpulli npu I = R

oy, 1—|nh =0y, 1—|nRi . (18)

B 2B

st ToAaiblIoro aHaji3y 3pydHO MEpeHTH BiJ paliyciB, IO OMMCYIOTH BXiJHI Ta BHUXiAHI
nepepisu JI0 TOBIIMHHM IIapiB METATy Ha BXOL Siy Ta HA BUXOJI Si, K1 HEBIIOMI.
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BpaxoBytoun Te, 110 TOBIIUHH J—
mrapiB 1 BChOTO METaly BH3HAYAIOTHCS T
BXIJTHUM Ta BUX1JTHAM I

nepepizaMu ocepeky nehopMartii,
BBXXAEMO, 1110 JJIS MATUX KYTiB OCEPEAKY |
nedopmariiii  BeIMYMHA TIUX  TEpepi3iB J
JIOPIBHIOE JOBXHWHI IyTH, SIKA OMHPAETHCS I /
Ha TIeHt TIepepis. N \ |

3 TreOMETPHYHHX CIIBBIJHOIICHD J ) &
JUTSL  TOBUTBHOTO TIEpepidy 3 KyTOM O ‘ /
ONIHOPITHOTO  IIapy  METaly  MaeMO \
HACTYITHI CITIBBIHOIICHHS: "

Sin =Ry

Sis =& Rig;

(19)

Jie { — IHJIEKC I1apy MeTay.
3 piBnsiHHsI (19) MOYKHa 3amMcaTH, 110:

S, S,
o =—2="B (20)
iH RiB
3alIexKHICTH (20) HO3BOIIE  Pyc. 3. Cxema Oepopmysanns dgomapogoeb Memarny 8
3anmMcaTd  JUId  JIBOLIAPOBOTO  MeTaiy ocepedky dedopmayiii

HE3AJIKHO  BiJ  TOJIOKEHHS  LEHTPY
KPUBH3HHU JJIS1 KOYKHOTO 3 HOTO MIAPiB CIiBBiAHOIICHHS:

R _Sw.
S 1
RlB 1B (21)
Ros _ s
RZB SZB
OTtpumaHi CIiBBITHOIICHHS JIO3BOJISIIOTh 3anicaTy piBHAHHS (18) Yyepe3 TOBIIMHM MIAPiB:
S S
og |1~ 1-o¢ 1—|n82—H . (22)
1 1B 2 2B
[Micns noTeHitoBaHHs PiBHAHHS (22) MOXKe OYTH 3alTUCAHO Y BHUTIISIII:
A
el A _ Sin Soe ’
Sis Som (23)
Os .. . .
ne A=—- — koedili€HT HEOIHOPITHOCTI JABOIIAPOBOIO METATY.
Os

2

PiBusinas (23) mMae JBa HEBIIOMHX — II€ TOBIIMHH OKPEMHX INapiB S;g Ta S)p Ha BUXOMI 3
ocepenky aedopmariii. BpaxoByrouu, 1m0 BOHHM 3B’s3aHi 3 3a30pOM MAaTpHUIll Ha BHXO[I, SKUH
BU3HAYAE TOBIIMHY CTIHKU 3arOTOBKH MICIISl BUTSTYBaHHS, PIBHSHHS (23) MOXHA PUBECTH 10 OJHIET
HEBIJIOMOI 3 IiICTAHOBKOO:

S,p =S¢ —S;- (24)
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[Ticns mincTanoBky (24) Ta AesIKMX NEPETBOPEHb PIBHIHHS (23) Mae BUA:

S - -
S?-—AH SA+ e .S, — e .S, =0. (25)
1H

OtpuMaHe piBHSHHA BimHOCHO S1B He Moxe OyTH BHPIIICHO aHATITUIHUMH METOHAMH.
Bupimenns #oro 3aidcHIOEMO MeToJOM itepariii [12], mis 4oro piBHSHHS TPEACTABISEMO Y
HACTYITHOMY BUTJISIJII:

A
Sis = Sk _eAilszH h

/o (26)

Ha puc. 4 noka3zaHa 3aeXHiCTh 3MiHM TOBIIMHHU LIAPIiB NPU BUTATYBaHHI 3 HOTOHIICHHSM BiJl
CITIBBITHOIIICHHSI MEXaHIYHUX BJIACTUBOCTECH MaTepialiB MIapiB.

Syg. MM
08
0.5 A ——t—F
11—
//< y——P"'_"_-___‘
AN I B B
05
/"
— 3
0,45
a.
0.4 hiS

02 0.2 0.4 0.5 0e 07 0.8 0.9 1 T,

Puc. 4. 3anexcricmo 3minu moswunu wapie npu UMs2Y8aHHI 3 NOMOHUEHHIM 3A20MOBKU 3
ROYaAmMKOBUMU MOGUUHAMU Wapis (Soy = 2,8 Mm, Sy ma Sy = 1,4 Mm) ma Kinyesoio mosujuHo0
Sk = 1,12 mm: 1 — ananimuunuil po3paxynok,; 2 — ekcnepumenm, 3 — YuceabHull po3paxynox

Amnari3 rpadivHIX 3aNeKHOCTEH MOKA3ye, 1110:
— SIKIIIO MEXaHI4Hi BJIACTHBOCTI IIapiB METaJy HE BiIPi3HAOTHCSA (CGs; = Osp), ABOIIAPOBHI

S

. S
MeTajl MOBOAUTE cele, K oaHomaposuit. Ilpu npomy —2 = —2H —k
2B SZH
— SKIIO MEXaHIYHI BJIACTUBOCTI IIApPIB BIAPI3HSIOTECS TO 3MIHIOETHCS CITIBBITHOIICHHS

(o}

S

Os

TOBIIMH JBOIIAPOBOTO METATy TICJs BHUTATYBaHHA. Tak TpW 3MEHIICHHI CHiBBiJIHOIICHHS
2
3MEHIITY€EThCS Ha BUXO/Ii TOBIIMHA MEPIIOTO MIapy Sip, KU MA€ MEII MEXaHI4HI BIIaCTUBOCTI;

— CITIBBIIHOMIEHHS TOBIIWHYU METANTy IICIIs BUTATYBAaHHS 3QJICKHUTh TaKOX BiJ[ MOYATKOBOTO
CITIBBITHOIICHHSI TOBIIUH METAJY;

— moxubka po3paxyHky csrae Bij 6-10 %. BennunHa nmoxuOKku po3paxyHKY MOSICHIOEThCS HE
BpaxyBaHHSIM MEXaHIYHOTO 3MIIHCHHs, CHJI TEPTsS, CTAaTHCTHYHUM PO3KHIOM MEXaHIYHUX
BJIACTHBOCTEH MaTepialy B HATYPHOMY €KCIICPUMEHTI.

BuszHaunmMo po3paxyHKOBI paiiycd ocepeaky Jaedopmarliii s KOXHOrO Iiapy 3
BUKOPHCTaHHSM 3aJIKHOCTEH (26):

R :—_- ; RiH :—_- . (27)

ne h — Bucota ocepenky medopmariii; i — iHIEKC Iapy MeTay.
BusHaunmo BUCOTY ocepeaky aehopMarrii
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h= (S +S,4)— S, ctga (28)

[TimcraBumo piBHsHHES (27) B (28) oTprMaeMo:

Riv =< < Son —So Ct9a; Rig =——— Spy =S Clgan. (29)

Po3paxyHkoBi pajaiycu ocepeaxy aedopMariiii Juisi KOXKHOTO Iapy JO03BOJHMTH PO3paxyBaTH
napamerpu HJIC 3 BUKOpUCTaHHSIM paHillle OTPUMAHHUX 3aliexkHOCTe. Toxl Mot MIBUAKOCTEH JUIS
000X mapis:

V. = i i ; V,=0; V,=0. (30)

1€ 1 — IHeKC Mapy MeTay.
KommonenTy mBuakocTeit aedopmariiii B paaiaTbHOMy HAPSIMKY JUTS TIEPILIOTO Ta JPYTOro MIapy:

£,=86,=8,=¢&,=0. (31)

& =—— iB : (32)

° o e o SOH _SOk Ctgx
S'H _SiB . 2 O, 1-1In SiH _SiB

i \/§i r i_ﬁi r

; (33)

— W __ g . -S, ctgx
2 S-S, on — 20k ClJ oy

=—o. In .
7z; \/§ GSi r \/§

Kinemarnysi 3anexHocti (30) naroTh MOKIIMBICTh TOOY/IyBaTH PO3MOLT Pi3HHMIN paliallbHUX
HIBUIKOCTEH nepemimens AV (puc. 5) Ha rpaHuLi po3ainy mapis.

AHai3 i€l 3aJ1eKHOCTI [TOKa3ye, 1110:

— MaKcuMallbHa PI3HMIIS Ha BXOJIi METAJIIB B OCEPEIOK aedopmaliiii;

— Ha BHXO/Ii 3 ocepeliKy aedopMalliii IBHIKOCTI BUPIBHIOIOTHCS.

Takuit posmonin mBHIKOCTElH 3a0e3nedye BUKOHAHHS YMOB sl TUQY31HHOTO 3’€IHAHHS
miapiB [6], B crioco0ax [1-5], 3armpornoHOBaHUX aBTOPaMH.

B pe3ynbTari aBTOPOM TaKoK BiAMiU€HO, IO OIbII TOYHE PiLIEHHS MOXIIMBO OTPUMATH MPH
BpaxyBaHHI CHJI TEPTs HAa KOHTAKTHI{ MOBEPXHi 3MillIEHHS METAJIIB 1IapiB.

BucHoBku. Ha ocHOBI NpUHHATHX NpPUIYIIEHb CTBOPEHA TEOPETHYHA MOJENb HPOLECY
BUTSTYBaHHS 3 MOTOHLICHHSM JBOIIAPOBOrO MaTepiany. BUKOHAaHO aHaii3 OCHOBHHMX IapaMeTpiB
HanpyXeHO-71e(POPMOBAHOTO CTaHY MPOIIECY BUTATYBAHHSI.

Teopernuno st 11€aNbHOIUIACTHYHOTO METAally OTpPUMaHE pIBHSHHS, SKE BPaxoBYe
MeXaHI4YHY HEOHOPIAHICTh JIBOIIAPOBOI 3ar0TOBKH. BUPIIIEHHS IOTO PiBHSHHS METOJIOM iTepallii

(o}
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J03BOIIMIO  BH3HAYMTH  KIHUEBI .
TOBIIMHM Tichsl BHUTATYBaHHA. [lokazaHo, ase,
10 TOXHOKa pPO3paxyHKy B IOPIBHSHHI 3
eKCIIepUMEHTAILHIM Ta YHCENbHUM
po3paxyHkoM He niepeBuirye 10 %.

OTpuMmaHa  MOJAENTs  JTO3BOJIHJIA acs
BCTAHOBHUTH PO3MO/iJ KOMIOHEHT TEH30piB - |
Hampy>XeHb Ta IIBUAKOCTI Aedopmariii B ) L=
ocepenky nedopmariiii, a TaKOX PI3HHIIO
paz{ignLHHx IIBUIKOCTEH nepeMimeHHg 202 ]
mapiB, TPHUITYCKAIOYM, M0 HAa BUXOMIl
3arOTOBKH 3 MaTpPHIIl B3a€EMHE TTEPEMIIICHHS
IapiB BiACYTHE, 10 3a0e3nedye BUKOHAHHS
YMOB 3’ €JJHaHHS IIapiB.

Pesynpratn aHanmizy nokasyroTb, II0
OTpPUMaHi TEOPETUYHI PE3yJIbTATH MOKIUBO
BUKOPUCTOBYBATH IS TPOEKTYBaHHsI MPOLECIB, SKi peai3yloTh CIOCOOW BUTOTOBIICHHSI OiMETaIeBHX
TpyOYacTUX €IEMEHTIB, 10 3aIPOTIOHOBAaHI aBTOPAMH.

I, MM
12 112 12 52 1712

Puc. 5. Posnodin pisnuyi padianorux weuokocmeii AV,
8 3A1eHCHOCI 8I0 3MIHU paodiycy HA 2PAHUYHIL
NOBEPXHI Wapie npu GUMACYE8AHHI 3 NOMOHUEHHAM

1812 21,12
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OIIPEJIEJJEHUE PABOTOCIIOCOBHOCTH KUPIIMYHOMN
KITAJIKHX HA ITPUMEPE CTAPOI'O 3JIAHUA
(4-s1 LIKOJIA B I'. CYMBbI)

Kanouoam mexnuueckux Hayk Anopyx Cepeeit Jleonudoeuu

Ykpauna, 2. Cymot, Cymckuit HauuonabHblii azpapHslil yHugepcument,
O0oyeHnm Kagheopsl apxumeKkmypsl ma UHHCEHEPHBIX U3bICKAHUIL

Abstract. to conduct the tests of the old brick masonry work capacity of the nondestructive
method and kinetics of transient deformations of creep.

Keywords: brickwork, maintenance of buildings, non-destructive method, determining the
strength of bricks, the study of the kinetics of rapidly flowing creep strains.

Beenenue. lccnenoBanusi cTapoil KUPHOUYHONM KIAQAKU B YCJIOBHMSIX SKCIUIyaTallud B
HACTOAIEe BpeMs HW3Y4YeHO clabo w3-32 OTCYTCTBHSI MPHOOPOB HEPa3pyIIAOIIETO KOHTPOJSL
KUPIHAYHBIX KOHCTPYKIUI. OLIEHKa TEXHUYECKOrO0 COCTOSIHUSI KUPIMUYHBIX KOHCTPYKLUMNA U 3AaHUMI B
[[EJIOM SBIISIETCS TIEPBOOYEPETHOW MEpPOH 1O MPUHATHIO OOBEKTUBHOTO PEIICHHS O BO3MOXKHOCTH
JKCIUTyaTallui CYILIECTBYIOIIMX 3AaHui. B mocienHee BpeMs 3HaYuTENbHAs 4YacTh 3JaHUA U
COOPYKEHUM, TTIOCTPOCHHBIX U3 KUPHUUHOHN Kiaaku eme B 40-60 rogax mpouuioro Beka, mpeTeprenu
KakK (DU3NYeCKUH, TaK U MOPAIbHBIA U3HOC M HYXKAAIOTCS B MoJiepHU3aluy. Hepaspymarome MeToabt
JUISL OLICHKW TPOYHOCTH U JIOJITOBEYHOCTH B TIEPBYIO Ouepellb pa3padaThiBajIuCh AJsi OCTOHHBIX U
JKene300eTOHHBIX KOHCTpyKiui Tabmuua 1. IIpoBepeHbl MIMpOKWE HCCIACHAOBAHMS B 3TOW 00JIaCTH.
Jis OLIEHKM TEXHHYECKOTO COCTOSIHUSI 37aHWi, HEOOXOIUMO TPOBECTH KOMIUIEKC MEPOIPHUSTHIA,
Cpe KOTOpBIX HE IOCIECIHEE MECTO 3aHMMAECT OLECHKA HANPSIKEHHOTO COCTOSIHHMS MAaTEepUalIoB B
KOHCTPYKLUH 30aHUS B YCIOBUSAX SKCIUTyaTallUu.

Tabnmuma 1. CymecTByromniie Hepa3pylIaonue METOIbI OMPEeICHUsT IPOYHOCTH MaTepraa
B KOHCTPYKLIUU

dusnueckue
Mertonel o ITpuOops! 1 aBTOPHI
TPHUHIMIIB! TSHCTBHS
1 —rpymma
MOJIOTOK Du3niens;
MoJioTok Kamkaposa;
nipu6opsl cuctemsl JINCH;
OcHoBatib! Ha Musickoro M. JI. u 3abopko HO. M.;
3aBUCUMOCTU MCKITY Fy66epra A. M. (HHF _ 4)
Merozsl IIPOYHOCTHIO HA I = —
. osib;i — Baifiimana;
TUTACTUYECKOH cKaThe u
Jle(l)opMauHH TBEPJIOCTHIO Bacibea 1. A.;
Xaiioykosa I'. K,;
MIOBEPXHOCTHOTO
crnost Tl'opepu A. . u Pauesckoro JI. M., ap.
npudop [IM — 2; T15;
ckiepomerp CJ1— 2.
npubop Tuna XIIC cranmapt «AVH - 4240»
2 —rpymma
OcHOBaHbI Ha niprbop KM;
Mertozsr 3aBUCUMOCTH MEXKTY cknepomertp IImunra;
YIIPYrOro TPOYHOCTHIO HA npudop cucteMsl [lapunmaa B. B.;
OTCKOKa U CKaTHhe U yIpyruMu CKJIEPOMETP CUCT. YxknossiBuuyca b. b.
yIIapHOTO CBOiicTBaMH npubdop BCM — 4,
UMITyJIbCa MOBEPXHOCTHOIO niprbop MIIb — 10 VII;
crost nprbop ALIIIM
3 —rpynna
METOJ] OTPBIBA CO CKAJIBIBAHUEM;
npubops! ['TIHB —5;
Mertoasl ITyrem mMecTHOrO npubops! ['TIHC —4;
MECTHOI'O paspylIeHus [TUB;
pa3pymeHust METO/T CKaJIbIBaHNUS peOpa KOHCTPYKIINH;
npubopst I'TIHB — 5, T'TIHC — 4 co ckansiBaronmmM ycrporicteoM YPC;
METOJ1 UCTIbITaHust OeToHa Ha oTpbIB — nprbop 'TTHB — 5.
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B coBpeMeHHBIX YCJIOBHSIX HY’KHBI HOBBIC METOZBI OLIEHKU pabOTOCIIOCOOHOCTH CTapon
KAPNUYHOM KIaIKd B 3AaHUSIX M COOpYyKeHHAX. HoOBBI MeToa AOKEH NOMOYb 32 KOPOTKHH
IPOMEXYTOK BpPEMEHH IPOBECTH O0CIEeNOBaHHME KHPIMYHOM KIAJKH M INPHHATH OOOCHOBAaHHOE
peLIeHNE 10 JUKBUAALMY aBApUIHOM CUTyalliu B KOHCTPYKLIUH Ha 00cIIeyeMOM OObeKTe.

[TocTanoBka mpoOieMbl: B pe3yibTaTe HENPABWILHOW IKCILTyaTallu 34aHUN M COOPYKEHHUH
4acTO BO3HUKACT HEOOXOAWMOCTh B YCHJIEHMM KOHCTPYKLIMH, M JAaXe MX IepeycTpohcTBo. YUto
NPUBOIUT K OBICTPOMY WJIHM JUINTEIFHOMY Pa3pyLICHUIO KOHCTPYKIHMHA. B cBolo oyepenp ocraercs
BOIIPOC O HECYIIEH CLIOCOOHOCTH KUPIIMYHON KIIaJKHU B CTAPBIX 3MaHUAX.

AHanu3 TOCIIEAHUX HUCCICIOBAaHUI: 10 HACTOSIIEIO BPEMEHU HE 3HAYUTENBHO YJEISIOCh
BHUMAHUS 110 M3YYEHHUIO HECyLIeH CHOCOOHOCTH CTapoW KHUPIUYHOM KIIaJKHU HETOCPEICTBEHHO Ha
o0bekTe. B pesympraTe 3TOT0 3HAUMTENbHAs YacTh 3JaHUH M COOPYKEHHI, MOCTPOSHHBIX, €IIe J0
PEBOJIIONNH HY>KIAIOTCS, B YACTUYHON MJIM MOJTHOM 3aMeHe KOHCTPYKTHUBHBIX 3JIEMEHTOB B 31aHUH.

enms pa®oOTHI: TPOBECTH HCCICHOBAHUS CTAPOH KUPHUYHONH KIAIKH C HCIIOH30BAHHUEM
HEepa3pyLAIOIINX METOAO0B HCIIBITAHHS HETIOCPEICTBEHHO HA OOBEKTE.

Pesynmprater  mccrnemoBanms.  OmeHka — paOOTOCTIOCOOHOCTH — SIBISETCS  OJHOM W3
perIaMeHTUPYEMbIX MPOLEIYpP, BBHIIOIHAEMBIX C LENbI0 MPOBEPKH HAAEKHOCTH W JOJITOBEYHOCTU
KOHCTPYKLH, YCTAaHOBJIEHUS! BO3MOKHOCTH MX HUCIOJIb30BAHMS 110 HA3HAYCHHUIO B IIPELyCMOTPEHHBIX
MPOEKTOM YCIIOBHSIX U ONPEACIICHHUS IPOTHOZUPYEMOTO CPOKa SKCILTYaTaI|H.

[lon TepMuHOM «pabOTOCIIOCOOHOCTE» TIOHMUMAIOT COCTOSIHHE OOBEKTa, IMPH KOTOPOM
3HAYCHUSI BCEX IapaMeTPOB, XapaKTEPU3YIOLIMX CHOCOOHOCTh BBIOJHSATH 3aJaHHbIC (QYHKIHH,
COOTBETCTBYIOT TPEOOBAaHUSIM HOPMATUBHO-TEXHUYECKON U KOHCTPYKTOPCKOH JOKYMEHTAILINH.

[Ipr pexOHCTPYKIMH CTapblX 3MaHUA WM TPHUBEICHHUS HX YPOBHSA KOM(DOPTAOENIBHOCTH K
COBPEMEHHBIM YCIIOBHUSIM, HEOOXOJUMO OLEHHUTh JCHCTBHTENBHOE COCTOSHUE CTPOUTEIBHBIX
KOHCTPYKLHM, UX PabOTOCHOCOOHOCTh U TOJNBKO IOCIE 3TOTO PellaTh BOIPOC O BO3MOXKHOCTH HMX
JalbHEeHIIel IKCIUTyaTalluyl WIH PEKOHCTPYKIUH.

J7st onieHKH onpeneseHus: paboToCOCOOHOCTH KUPIMYHOM KIIAJKU KaK CPEICTBO MCIOIb3YETCs
o0creToBaHMeE 3/IaHKST U KOHCTPYKIIHI, KOTOPOE BKITFOUAET B ce0e CIIeMyOIIHe 3TaIlbl paboT:

— MpeIBapUTEIbHOE O3HAKOMIJIGHHE C TPOCKTHOW JOKyMEHTauue, pabounumu u
WCTIOJIHUTETILHBIMH YePTEKaMH, aKTaMH Ha CKPBIThIE pabOoThI (TIPH UX HAIUYHN);

— BHU3YaJbHBII OCMOTp OOBEKTa, BBISBICHHE BHIUMBIX JeEKTOB U UX (QuKcaus,
COCTaBIIEHHsI ~ CXeM  Je(EeKTOB  COOpPYXKCHHUS, MPOBEACHHWE  KOMIUIEKCA  HCCICIOBaHUS
Hepa3pyLIAOMIIMU METOAAMHU;

— oTOOop 00pa3LoB KUpIHUYAa U PACTBOPA Ul ONPEAETICHUS MPOYHOCTHBIX XapaKTEPUCTHK
MaTepHajOB KUPIUYHON KIIAJKH;

— IIOBEPOYHBIEC PAacUeThl (ONpeaAeIeHNe MPOYHOCTH KOHCTPYKLUI 1 Aedopmanuii).

[lo pe3ynbTaTtam oOcnenoBaHus, Kak MPaBUIO, HPUHUMAETCS pEeIICHHE 0 Pa0OTOCIIOCOOHOCTH
KUpIUYHOM Kiaaku. Hamu B crangapTHyto cxemy (puc.l.) mpeiaraercs BHECTH JIBa JTOTIOTHEHUS:

— MPUMEHHUTH HOBBIH HEpa3pyIIAroIIUil METO/I ONpeIeIeH sl TPOYHOCTH KHUPIHYa U PacTBOPA
B KUPIIMYHOM KJIaJIKE;

— HCHOJb30BaTh MCCICAOBAHME KHHETHKHM OBICTpOHATEKamowed nedopManuil moazydecTu
KAPIUYHOM KJIQAKH JUIS OLIEHKU €€ (PaKTHUIECKOTO YPOBHsI HarpyKeHHsI B KauecTBE AONOJIHUTEILHOTO
(daxTopa A OIIeHKH pabOTOCIIOCOOHOCTH.

-~
6 Onpenene-
Onpenene- |« Obcaenosanue I
HHE
HUe
. NPOYHOCTH
Hecyuiei i ‘\\\\
cnnocodHoC Onpenene Kuprinia
I : MeTton
IANKH | HHE
TH KIIAAKH | .___<< CcBeprieHuA
MPOYHOCTH Onpenene-
KIagKu HHe ‘////
PabBotocnioco NPOYHOCTH
-OHOCTBH pacTBOpa
N
Kunetnka

OBICTPOHATEKAIIHX
nedopmariHii
MOJA3YYECTH

Puc. 1. Cxema oyenusanus pabomocnocobnocmu cmapoti KUpnudHou Kiaoxku
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YacTto mpoeKTHas IOKYMEHTAIMsl OTCYTCTBYET, M BH3YyalbHOE OOCIICIOBAaHHUE SBIISCTCS
MEPBBIM ATANIOM BBITIOJTHIEMBIX PaloT.

OHO naer B MeEpBYIO oOuepedb HCXOMHYIO HH(OpMAIHIO, TO3BOJISET CYIUTh O CTEICHHU
M3HOUICHHOCTH 2JIEMEHTOB KOHCTPYKIMI U KOHKPETH3UPOBATh JabHEUIINE UCITBITAaHHS.

WnctpymeHTansHOoe 00CIEAOBaHME CBS3aHO C HCIOJBb30BAaHWEM HEpa3pyILAIOLUIUX METOOB,
KOTOpBIE HE HAPYIIAIOT SKCIUTyaTaIIOHHBIE KadecTBAa KOHCTPYKIMH B IeJIoM. Takoe o0ciemoBaHHe
MOXXHO TIPOBOAMTH IO CTaTHUECKUM M JIUHAMHYECKHM HarpyxeHueM. Kowmruiekc meporpusTait
BKJTFOUAET OIpEJeTieHHe 3HAYCHHH TEeOMETPHYECKHX IapaMeTPOB COOPYKEHHs (IIPOJIETHI, TONIIIHMHBIL,
BBICOTHI | T.J.), CTPYKTYPHBIX CBOWCTB MaTEpHAJIOB, Pa3MEIeHHS apMaTyphl B KUPITUYHOHN KIIaKe U T 1.

Jia OmIeHKW MPOYHOCTHBIX XapaKTePUCTHK KHPMUYa W pPacTBOpa B KUPIAYHON KIaJIKH
MPEI0KEHHBIM METOJIOM 3aKJII0Yajoch B CleAyromeM. MecTa Uisi CBepIICHUSI B KUPIIUYHON KJIaIKe
BBIOMpAIIMCH TTPOM3BOIBHO MO BCEil BbIcOTe Kiaaku. CBepieHHE BBITOIHSIOCH MEPICHINKYIIPHO K
KHPIUYHOU Kitagke. KomudecTBo MecT He0OXOANMBIX IJIsI CBEPIIEHHUS OTBEYAJIO KOJIHMYECTBY 00pa3IoB
HCTIBITBIBAEMBIX Ha cxkatue, cornacHo JICTVY [1].

Lenpto HaTypHBIX OOCIENOBaHWN KaMEHHOM KIAIKH, SIBISICTCS OIpEAENeHHe OOLIero
COCTOSIHUSI 3IaHHS, OTBEYAIONICTO MPOEKTY, HaIM4YKe Ae(EKTOB.

Jnst ompeneneHus SKCIUTyaTAIIMOHHBIX CBOWCTB KHPIHMYHON KIIAAKH, B COOTBETCTBHH C
HOPMATUBHBIMU JIOKyMEHTaMHu [2, 3] mpu NOJHOM OOCJIENOBaHMU 3JaHHUN, METOJABI OTOOpa Hpoo
UCIIOJIb30BaTh OYEHb TpynoeMko. OcoOeHHO 3Ta mpoldiieMa akTyalbHa AJs KUPHMUYHBIX 37aHUN C
YCTAHOBJICHHBIMH BO BpeMsl oOcliefoBaHHs JAe(EKTaMH U TOBPEKICHUSIMU KOHCTPYKTUBHOTO
XapakTepa, yu4eT KOTOPhIX CTaHJapTHBIMUA METOJaMH HEe 00ecTieYuBaeT HEOOXOAMMON TOCTOBEPHOCTH.

Kak moxkazam ombIT TpOBEACHHWA OIEHKH MPOYHOCTHBIX XapaKTePUCTHUK IIOJTHOTEIOTO
TIMHSHOTO Kupnwuda (puc.2.) W W3BECTKOBOTO pPAcTBOpa, B OOINBIIMHCTBE CIy4aeB yCTaHOBIICHHAS
Hecymiasi CocoOHOCTh [4] CymIeCTBEHHO BHIIME (DAKTUYECKONW MPOYHOCTH NMPUMEHUTEIHFHO K CTapoi
KUPIUYHOU KIIaJKe.

Puc. 2. Obuuii 6ud ucciedyemozo Kupnuia

HeoOxomumMo mpuHUMATh BO BHHMaHHE (DakTOpBI, CHIKAIOUIME HECYIIYI0 CHOCOOHOCTD
KaAMEHHBIX KOHCTPYKLIHA:

— HaJu4ue TPEeIIMH WX JUIMHY W HIMPUHY PACKPBITHUA (C MOSBICHHEM TPEIIMH B KMPIHUYHOM
KJIaJIKe MPOUCXOJUT IpOOJEHHWE Ha OTAEIBHO CTOSIIME 3JIEMEHTHl KOHCTPYKLUMI M TPUBOIUT K
CHIDKEHHIO HecyIlell cTOCOOHOCTH KJIaJIKU B LIETIOM);

— Haimuue Ae()eKTOB KUPIUYHOM KiIaaku (MOXKHO pa3/eiMTh Ha BHEIIHHE W BHYTPEHHHE
JeQeKThl KOTOphIE B CBOIO OuepeAb JIETKO MOJJIAIOTCS HCIPAaBICHUIO M TaKUe TPU KOTOPBIX
HEOOXOIUMO BBITIOJHUTH CHEIMATBHBIC PA0OTHI U UX YCTPAaHEHN);

— HaJgu4Me SPO3WU B KHUPIHUYHOW Kiafke (MPUBOIUT K W3MEHEHHUIO NPEKIACBPEMEHHOMY
CTapeHHIO, a TaK ’K€ HW3MEHECHHIO TI'E€OMETPHUYECKHX pPa3MEpOB M OCHaOJEHUIO OTAEIbHBIX
KOHCTPYKLHH);

— yCTpOHCTBO IITPad W OTBEPCTUH (BBINOJIHEHHBIE OTBEPCTHS MO BJIEKTPONPOBOIKY B
3/1aHUN);

— DOKCIICHTPUCHUTETHI, CBSI3aHHBIE C OTKJIOHEHHEM CTEeH, CTOJOOB OT BEpPTHKAIU |
BBIITYYMBAHUEM U3 TUIOCKOCTH, a TAK K€ U C HEOAHOPOAHOCTHIO KJIaJIK/ IO CEUYEHUIO;

— HapylmeHHe KOHCTPYKTUBHOWH CBS3M MEXKAY CTEHaMH, KaMEHHBIMH CTOJIOaMH H
NEPEKPBITHAMH TPH 00pa30BaHUN TPEIUH;

— CMeIIeHHEe apOYHBIX U JIyYKOBBIX TIEPEMBIYEK.

PazpaOatbiBasicsi METOZl B NEPBYIO OYEpeb AJsl CTAPBIX JKWIBIX M OOIIECTBEHHBIX 3JaHHN
(MaMATHUKOB apXWUTEKTYPbl) M TOMOTAeT COXPAHHUTh IIEPBOHAYAIBHBIA OOJMK KOHCTPYKIMH, HE
HapylaeT apXUTeKTYPHBIH aHCcaMOJIb BCETO 3/IaHHA.
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Hpe,Z[J'IO)KeHHBIM HEpa3zpymaroum METOAOM ObLIH OIMPEACIICHBI MMPOYHOCTHBIC
XAPAKTCPUCTUKU KUPIIHUYA U U3BECTKOBOT'O paCTBOpA.

B Ta6J'II/IHC 1 MPUBEACHBI MPOYHOCTHLIC XAPAKTCPUCTUKHU CTAPOIr0 IMOJHOTEJIOIO TJIHWHSAHOTO
KHpnn4da 1 U3BCCTKOBOI'O paCTBOpPA, a TAKIKEC U COOTBETCTBYIOIIAA e MOPOYHOCTD KJIAAKH.

Tabmuma 1. CpenHe cTaTUCTHYECKOE 3HAYCHHE TTPOYHOCTH KITATIKH

Ne Pa3smepsl IIpounocTs cTOMOA, IIpounocts kupnuua Ha | [IpouHocts  pacTBOpa
. | obpasua, MM MIla cxkarue, Mlla Ha ckatue, MlIla

1 265x265x400 1,65 2,14 0,8

2 265x265x400 1,62 2,1 0,785

3 265x265x400 1,62 2,1 0,78

PaGoTrocmocoOHOCT, KHUPMUYHOM KIAAKH HAXOMSIIEHCS B OKCIUTyaTallid CBs3aHa C
HaXOKACHUEM TAaKUX JIEMEHTOB, X OTIEJIBHBIX yYacTKOB, IZI€ C OJHOW CTOPOHBI, COCPEIOTOUEHBI
HeOJIaronpusaTHele NeEeKTbl WM UMEIOTCS HEeraTHBHBIC OTKJIOHEHHS HMPOYHOCTHBIX XapaKTEPUCTHK
MaTepuaiga, a C JApPYroil ckiaaplBaeTcsi HEONArompusATHOE HaNpsHDKEHHOE COCTOsSHHME. 3ajada
YCIIOXKHSIETCS, €CIM B KOHCTPYKLUH, MOJ ACHCTBUEM ONPEAETICHHBIX 3KCIUTyaTallMOHHBIX (hakTopos,
MPOM30LIJIO U3MEHEHHE €ro HaNpsDKEHHOTO COCTOSHUS, KOTOPOE HEBO3MOXHO OLICHUTH PACUETHBIM
nyteM. BeiOpaHHBId A71s1 00CIeI0BaHuUS 3JI€MEHT KOHCTPYKIIUH SBIISIETCS. OTBETCTBEHHBIM, YTO B CBOIO
ouepe/lb NMPUBEAET K pa3pylICHUIO IEepepaclpeesIeHUI0 YCWINNA U OKaKeTCsl OMAaCHBIM, YTO MOXKET
MPUBECTH K Pa3pyLICHUIO IPYTUX JIEMEHTOB U OOPYIICHUIO BCEH CHCTEMbI KOHCTPYKIIHH.

B nanHoit cuTyarmm peKoMeHIyeTes PUHATH METO/T, TIO3BOJISIOIINIA SKCTIEPUMEHTATIBHO OTPE/IETUTh
(bakTHUeCKHii YPOBEHb HAMPSDKEHHOTO COCTOSIHHSI BCETO AJIEMEHTA WM €T0 OTACTBHOIO YUacTKa.

[pu peanuzanuu MeTo1a HEOOXOAMMO YUUTHIBATD CIICAYIOIIEE:

[locne ¢ukcaumum nedeKkToB HUCHBITYEMOW KOHCTPYKIHH, ONPEACICHUS ITPOYHOCTHBIX
XapaKTepUCTUK KUPIUYHON KJIaJIKH HepaspyLIaroIluM METOJOM M PacyeTHBIM IIyTeM OLIEHHUBAETCS
HecyIlasi CrlocOOHOCTh KUPIMYHOH KJIAAKHU U B CBOIO OUEPEb BBIBIIIOTCS HanOoJIee OMacHbIe 30HbI.

AHanu3upyercsi B3aUMOACHUCTBHE HUCHBITYEMONH KOHCTPYKLUHMM C JIPYTMMH YacTsIMH 3IaHUS,
BBISBIISICTCS, HE OYAET JIM OMACHBIM VIS IPYTUX KOHCTPYKLMH ¢ M3MEHEHHEM YPOBHS HaNpPsDKEHUH B
UCTIBITYeMOI KOHCTPYKLIUH.

YcranaBiuBaeTcs, TOMKpaT HOAKIIOYAETCs! K HACOCHOHM CTaHLIMH.

YcranaBnmBaroTCs IpUOOPHI Ais puKcaruu aedopmaruii u nogkarovarores k CUUT-3.

C moMoIIpI0 HACOCHOM CTAHIIMHM CO37aBAJIOCh JIABJICHHUE B JOMKpaTe, 00ECIeUnBaEeT MOITHYIO
pasrpy3Ky MpocTeHKa.

Harpyska ¢ nmomkpara cHuUMaeTcd IIyTeM CIIMBa Macja M3 THAPOCHUCTEMBI JOMKpaTa.
OHOBPEMEHHO ¢ Pa3rpy3KON MPOU3BOJMUTCS 3aIUCh Ipoliecca aehopmupoBanus B TeueHun 10 — 20
CeKyHJI OT Hayaja HarpyxeHusi (MOMeHT cOpoca Macia).

[To xapakTepy 3aBHCHMOCTEH ObICTpOHATEKAIOMINX JeopMalyii MON3Y4YECTH ONpeaeIseTCs
(baKTHUECKH YPOBEHB 3arpyKEHHS KOHCTPYKIIHIA.

Pasmepsr mpoctenka (puc.3.) W3 HEaAPMHPOBAHHOTO IOJHOTEIOTO TIWHSHOTO KHpPIIHYA
coctaBmiu 560 x 700 x 2800 mm.

[IpousBeneH moxcuer cOOpa Harpy3kd Ha HPOCTEHOK. PacdeTHas mocTosiHHas Harpyska
cocrapuna N = 17,64 T. Hecymas cnocobHOCTh @ TIPOCTEHKA OMpEessiiach 1mo GopmMyse ¢ y4eToM

JneeKTOB B KUPIHYHOH Kiajike coctapmia @ = 22,52 1 (n = % = 17,64 =0,78).

22,52

Jua ompenenenns (pakTHUECKOTO YpOBHS HaNpsHKEHWH B MPOCTEHKE MPOBEACHO HCIBITAaHUE
M0 KMHETHKE ObICTpOHATEKAIOMINX Jedopmanuii momydectn. GakTHIECKU yPOBEHDb HANPSIKEHUH OT
MOCTOSTHHOM HAarpy3ku B KHPHHYHOM TpocTeHke coctaBmwina 1 = 0,79. Ilpm manHOM ypoBHE
Harpy’>keHusi B TPOCTEHKE OOpa30BBIBAINCH MHOTOUYMCIEHHBIE BEPTHKAIBHBIE TPEUIUHBI, KOTOpHIE
IIPHUBEIIN K PACCIIOCHUIO MIPOCTEHKA U NMPEAMIECTBOBAIN €r0 PA3PYIIECHUIO.

AHanu3upyst JaHHbIE, TOJTYYEHHBIE B MPOIIECCE HKCIIEPUMEHTa MOXKHO CKa3aTh, YTO XapakKTep
3arpy>KeHusi MPOCTEHKA CBHJETEIbCTBYET 00 OMACHOCTU pa3pylICHHs KOHCTPYKIUH, T.K. 3arac
HEeCyllell MpOYHOCTH MpocTeHKa cocTaBwio 20 %, 4TO HEAOCTaTOYHO JUIsl BOCHPUATHUS IIOJHOMN
pacueTHON Harpy3kH ¢ y4eTOM BPEMEHHBIX Harpy3ox.
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BeiBoabl. [lpemiockeHa MeETOAUKA OICHKH pPaO0OTOCIIOCOOHOCTH KUPIHUYHOW  KIIAIKH,
OCOOCHHOCTBIO KOTOPOM SIBJIAETCS MCIIOJB30BAaHHUE HOBOTO METOJA CBEPJICHUS JUIsl ONpPEACTCHUS
MPOYHOCTHBIX XapaKTePUCTUK KHUPIUYa U PacTBOpa, MeETOoJa OICHKH (HaKTUYECKOTO YPOBHS
HaANPsDKEHUH 110 XapaKTepy KHHETHKU OBICTPOHATEKAIOMIEeH eopMaIiy MOJI3YIeCTH.

[lokazarenem pabOTOCIIOCOOHOCTH SBISIETCS OIHUM W3 COCTAaBJISIONIMX: OMpeielieHHe
MPOYHOCTHBIX XApAKTEPHUCTUK KUPIHYA M PACTBOPA B KHUPIUYHOW KIAAKE METOJOM CBEpJICHHMS, a
TaK)X€ YPOBHSI HANIPSKEHUH B CYLIECTBYIOLIEH KUPIUYHON KIIAJKe, T1I€ MPEAI0KEHHAs METOANKA TAET
0OJIBIIIe JAHHBIX TIO CPABHEHUIO C CYIIECTBYIOMICH.

MeTtomuka anpoOupoBaHa Ha 7 CYIIECTBYIOIINX OOBEKTaX OTKIOHEHHE OT Pa3pyIIAOIINX
MeTo10B coctasmio — 10 %.

3HAUUTENbHbIE TOBEPXHOCTHBIC MOBPEKIACHUS KIAAKH CTAphIX 3JaHUA JENalT He
BO3MOXXHBIM TPUMEHEHHUE CYIICCTBYIOIMX HEPA3PYIIAOINIMX METOJOB OIpEAeeHue MPOYHOCTH
MaTepUaIOB KUPIMUYHOU Kianku. [IpeyiookeHHBIH METO Jall JIOCTOBEPHBIC pe3yJibTaThl Ojaromapst
TITyOMHHOMY 30HAWPOBAHHIO.

UccnenoBanrie  KUHETUKA ~ OBICTPOHATCKAIONMIEH — TMOJIBYYECTH  MO3BOJBSIET  MOIYYUTh
JIOTIOJTHUTENIBHO WHGOPMAIHIO PO (PAaKTHUSCKUN YPOBEHb HArPYKEHHsSI KOHCTPYKIIMH U 00JIee TOYHO
OIICHUTH PabOTOCIIOCOOHOCTH MPOCTEHKA, YPOBEHB KOTOPOTO cocTaBui 1 = 0,79, 4TO CBUAETENBCTBYET
0 KpUTUYECKOH paboTe 1 TpeOyeT NPUHATHUS PEIICHUs 00 YCUIICHUN KOHCTPYKIIHH.
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NCCIEJOBAHUE METOAOB PACIIPEAEJIEHUSA
PECYPCOB HA CETEBBIX MOJIEJISAX B
JAETEPMHUHHUPOBAHHOM CJIYYHAE

K. m. n. Ucmazynoea K. C.
Kazaxcman, Kazaxckaa akademus mpancnopma u kommynukayuit umenu M. Teinviuinaesa

Abstract. This article aims to investigate the methods to solve resource allocation problems on
network models in a deterministic case in connection with the difficulty of solving resource allocation
problems on network models under conditions of uncertainty at large dimensions. This is due to the
impossibility of obtaining an optimal solution by known analytical methods. Therefore, it becomes
necessary to develop effective heuristic methods and algorithms based on mathematical programming
and on the intuition and experience of the person making the decision. Also, methods and algorithms
for solving resource allocation problems for a deterministic case are analyzed. Theoretically
investigated the effectiveness of the developed methods of resource allocation on network models. The
problem of resource allocation in the deterministic case is formulated, when the duration of the work
is fixed and depends on the allocated resources.

Keywords: resources, network graph, deterministic case, optimal path, estimation of indicators

BBenenmne. Onnoli u3 Hamboliee BaKHBIX 3a/a4 BO3HUKAIOUNIMX B Pa3lMUHBIX cdepax
4eJI0BEYECKON JIESITEIbHOCTU SIBJIsETCs Mpoliema paclpeeeHusl U IepepacipeiefieHus] pecypeos,
npru4éM ONTHUMAaIbHBIM 00pa3oM. CyIIEeCTBYIOT pa3HbIe METO/BI paclpeelicHHe PeCypcoB B PasHBIX
ciydasx. B gmaHHOM  craTbe  pacCMaTpHBAIOTCS — METOABI  pAaclpeslielieHHs pecypcoB B
JETEPMUHUPOBAHHOM Cllydae, KOTAa HPOJODKUTENBHOCTH PAa0OT HE 3aBUCAT OT BBIAECICHHBIX
pecypcos. IlycTs nmeercst cereBoii rpad

G=<V, U>, 1)

rae V - MHOXecTBO BepiuH, U -MHOecTBO AyT (pador).

CHauana ocymiecTBisieTcs ynopsaoueHue BepmnH rpadga G, T.e. pa3OMBKa MHOXeCTBa
BEPLIMH CJIEAYIOIUM 00pa3oM:

1) HyneBas BepIIMHA VO OTHOCHTCS K HyJIeBoMy paHry S0,

2) BCe BepIIMHbL V; &/, KOTOPbIE HMEIOT BBIXOJISLINE JyTH U3 BEPIIMH panra SO, OTHOCATCS K
nepBoMy panry S1;

3) Bce BEpIIMHEI, CIEAYIONINE TOJIBKO 3a BepimuHaMu u3 panroB SO wiu S1, OTHOCSATCS KO
BTOPOMY paHry S2 u T. 1.

K m-my cnoro oTtHOCsTCS BCe BepmnHbl rpadsl G, KOTOpbIE UMEIOT BBIXOISIIUE AYyTH OT

BepuIvH panra Si, i =1, m—1 (nocneqHuil paHr M COACPNKHUT TOJIHKO KOHSYHYIO BEPIIHHY).

VYIOpAI0YMM  BEPUIMHBI  TaKUM  00pa3oM, 4TOObl V'V, €S, uVv; €S,,, HMEIO MECTO
HEPaBEHCTBO i<j.

B pesynbrare 3TO# mpolenypbl moiydaroTcs panrd Si, 1=1M U B KaXJIOM paHre MOXXHO
IPOHYMEPOBaTh BepunHbl V; €Si. IlycTh B m-0M paHre numeercst Im-BepinH rpada.

[Ipeanonoxxum Temepb, YTO HMEETCA HEKOTOPBbIM clydalHbli moka3areiab I, KoTopblit
xapaktepu3yeT 3(pPEeKTUBHOCTh IyTH, HANpPUMEp, B KadecTBe [l MOXeT CIyXUTh IJIMHA IyTH OT
0 BepmIMHEI 10 M-TO paHra. 3ajada 3aKJIF0YaeTCsl B HAXOXK/JISHUH TaKoro MmyTy oT 0-0if BEpIIMHBI K m-
My paHry, 4roObl mokazarenb II mpuHMMan muHMManbHOEe 3HayeHune. O6o3Haumm uepes I1i(j)k(I)-

3Ha4YCHUE TOKa3aTeNsl Ipu Iepexojie U3 j-Oi BepIIMHBI paHra i B I-yio BepmmHy panra k. Torna Ha
NIEPBOM 3Talle ONTHUMAaIbHBIA NEepexo U3 BEPILIMHBI j paHra m-1 K panry m (Tak Kak Ha m-M dTare

onHa BepinHa) cocraBiseT I nagpm J =11, . Ha BropoM sTane HeoOX0AMMO HA#TH ONTHMAIIBHYIO

TPACKTOPHIO, COCIUHSIONINE BEPIIMHBI paHTa m-2 ¢ BepIIMHAMH paHra m-1. st 3Toro Haxommm
MUHUMYM TIOKa3aTellsl OT BEPIIUHBI CJIOS M-2 K BEPIIUHE m:
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1T o5y =MiIN Hm—2(j>,m?k[nl—i|” (I oy 1 mago) [ 1=, (2

m-1

rae 1T, ;- ONTHMAIBHOC 3HAUCHHE IOKA3ATE/s NPH NEPEXONe M3 j-Oif BEPIIMHEI, m-2

paHra K m-My paHry.
[Iponomkas 3ToT mpouecc Ha M-N-oM 3Tame i mM-N-T0 paHra, UMeeM MHUHUMYM U3
YpaBHEHUS:

Mnon(m, 40 (T m-n(m-100 * n-ig0.m)

m-n(j)m ~ j:{'}—im”_n k:{"l—ir:_z(nm—n(j),m—z(k) =20 m) e ®)

o min (o mens g Imensagk),m)
| k=LIm—n+1 ]
U T.4. 1011 0-11 BEpIIUHBI UMEEM:
HO =min HO,m; % (HO,m—l(r) + Hm—l(r),m)! . "@(HOYZ(” + HZ(r),m ) (4)
r=Ll, r=L1

Takum o0Opazom, MBI TOmydaeM peKypcuBHYIO Qopmyrny (3) [Uisl OLEHKH ITOKa3aTesen
ceTeBoro rpaduka.

OT0 Ma€T BO3MOKHOCTB:

1) Ha Ka)XIOM 3Tare paccMaTpuBaTh OOJIBIIOE KOJMYECTBO BOZMOKHBIX BapUAHTOB;

2) B OTIMYHE OT METOJa JIUHAMHYECKOTO TIPOrPAMMHPOBAHUS MEPEXOA  MOXKET
OCYIIECTBIISTHCS HA Pa3HBIE TAITBI.

PaccMmoTpuMm mcnonb3oBaHue JaHHOTO TOAXOA JJIsl pEIIeHHs] KOHKPETHON 3aJjaui, HCXOIHbIC
JTaHHbIE KOTOPOI Npe/ICTaBIIEHbI CETEBBIM rpa)uKOM Ha PUCYHKE 1.

Puc. 1. Cemesoii epaghux 3ampam na nocmpoenue Heeae3Hol 00pocu
-~ o ~ -

~ s o 2

MeAHcOY NYHKMamMu

- -

r

)

Puc. 2. Pasbuexa cemegozo epagura Ha paneu
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Kak Bunno 0—3—6—10—11 - onTuManbsHbII MyTh NPOX0/1a, MPOBEAEH KUPHBIMU JTUHUAMH.
3atpatsl Z npu nepexone u3 cocrosHus S0, S1, S2 B apyrue coctosHuu S7 NMpencTaBiIeHbI B

Tabnunax 1- 11:

Tabnuma 1. [epexon u3 cocTosHus So
Sy S; Sy S3
z 38 5 13
Tabmuna 2. Ilepexon u3 coctostHus Sp
Sl SZl SZZ S31
z 6 9 10
Tabmuma 3. [lepexon u3 cocrostaus S21
821 SS
Z 10
Tabnuma 4. [lepexon u3 cocrostans S22
S22 S31 S4 S32
Z 6 8 9
Tabmuma 5. I[lepexon u3 cocrostans S31
S31 S4 SS
Z 6 10
Tabnuna 6. [lepexon u3 cocrostaus S32
S32 S4 S52 SG
Z 12 6 9
Tabnuna 7. Ilepexon u3 coctostHuS Sy
S4 S51 SSZ SG S7
Z 8 4 5 7
Tabnuna 8. [Tepexon u3 cocTostHus Ss;
Ss1 Sy
z 5
Tabmuna 9. [Tepexon u3 cocrostHus Ssp
552 SB
z 5
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Tabnuma 10. [Tepexon u3 cocTosHUS Sq

S
Sa1 Sy Sg
z 6 17
Tabmuna 11. Ilepexosa U3 coCTOSHUS Sg
S
Sy Sg
z 13
Hcxons u3 cootHommeHus (2)-(4) umeem:
z;(S, =10) =13 (5)

2,(S; =9)=min f,(S,=9,S, =10) + z,(S, =10) =min 6+13 =19,

6
2,(Sg =9)=min f,(S,=9,S,=11) =17, ©
2;(S; =7)=min f,(S,=7,S, =10)+z,(S, =10) =min 5+13 =18, 0
2,(S; =8)=min f (S, =8,S,=9)+27,(S; =9) =min 5+17 =22,
f.(S,=6,S, =7) +z,(S, =10) 8+13 21
. | f,(S, =6,S, =10) + 7,(S, =10 . |7+13 . |20
z;(S, =6) =min (54 1 =10)+2,(3, =10) —mind " "L min =20, (8)
f,(S,=6,5,=9)+2,(S,=9) 5+17 22
f,(S, =6,S, =8) +2,(S, =8) 4+22 26

R | f,(5,=4,S.=7)+2.(S. =7 . [10+18 . |28
z,(S, =4) = min (55 5= 1)+ 2(5,=7) —mind oL min =26 9)
£,(S,=4,S, =6)+ (S, =6) 6+20 26

f,(S,=5,S, =6) + (S, =6) 12+20 32

z,(S; =5)=min f,(S, =5,S, =8) + z,(S, =8) { =min{6+22  =min{ 28 =26, (10)
f,(S,=5,5, =9) +7,(S, =9) 9+17 26

2,(S, =2)=min f,(S,=2,S,=7)+2,(S,=7) =min 10+18 =28 (11)
f,(S,=3,5, =4) +2,(S, = 4) 6+ 26 32

z,(S, =3) =min{ f,(S, =3,S, =6) + z,(S, =6) f =min{8+20 } =min {28} = 28, (12)
f,(S, =3,S, =5) +2,(S, =5) 9+26 35
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f,(S,=1S,=2)+12(S,=2) 6+28 34
z,(S, =) =miny f,(S, =1,S, =4) +2,(S, =4)  =min<10 + 26 ; = min< 36 ; = 34, (13)

f,(5,=1S,=3)+12,(S,=3) 9+28 37
fl(SO =0, Sl =1)+ 22 (Sl =1) 8+34 42

* . . .

zl(SO:O):mln fl(SO:0,82:3)+z3(82:3) min 552286 =min 23 =33 (14

- - _ +

fl(SO—O,S3—5)+z4(S3—5)

B pesyiabTaTe HMcciienoBaHusi ONpPECNEHO YTO, ONTHMAIBHBIM MPOEKT TpeOyeT 3aTpaT B
pasmepe z*=33. OnTUMaTbHBIA MyTh HAXOIUM CIIEAYIONUM 00pazoM:

3arparel z*=33 monmy4yaeM sl Jyr, coenuHstomeid Bepmuny O ¢ BepmmHOW 3, KOTOPBIH
nosrydaeTcst U3 BTOpoil ctpoku (14). Jlanee w3 BepmmHBI 3 TOTy4daeM 3aTpaThl paBHBIE 33-5=28,
koTopyto maér BepmmHa 6 (12). 3arparel 28-8=20 maér Bepmmna 10 (8). 3arparer 20-7=13 nmaér
nepexon u3 BepuuHbl 10 k Bepurnae 11 (5).

[IpenyoxkeHHass METOAMKA OTIUYACTCS OT METOJA JMHAMHYECKOTO MPOTPAMMHUPOBAHUS TEM,
YTO MEPEXOAbI COCTOSIHUI OCYILIECTBISIOTCS HE TOJIBKO B COCEIHUE COCTOSIHUSL.

BuiBoabl. Takum oOpa3om, B paboTe mMokazaHa METOIMKA PEICHMs 3a]a4d pacipeesicHHe
pPECYpCOB Ha CETEBHIX MOJENAX B JCTCPMHUHHPOBAHHOM Cilydae, KOT/a MPOJOJDKUTEIBLHOCTH
BBIIIOJTHCHU S pa60T (bI/IKCI/IpOBaHI)I 1 3aBUCAT OT BBIICJIICHHBIX PECYPCOB.
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3ACTOCYBAHHS BE3IIVIOTHUX JIITAJIBHUX AITAPATIB
B CIVIbBCBKOMY I'OCITIOJAAPCTBI

Meouncokuit /. B.
Ykpaina, Hayionanvhuii agiayininuit ynieepcumem, acnipanm

Abstract. The article analyzes the use of unmanned aerial vehicles in agriculture to protect plants
against diseases and pests by studying foreign experience in the use of mobile, airborne, complexes,
marketing research of foreign companies and studying the advantages and disadvantage of UAV in
comparison with manned aircraft. Certainly, that the use of unmanned aerial vehicles is widespread in
many countries of the world, and the results of research in this direction despite the short period of
introduction of this technology are presented by numerous scientific publications. The volume of the world
market of unmanned aerial systems is constantly increasing, and Ukraine, taking into account the high
development of the aircraft manufacturing industry, can become one of the leading manufactures of
integrated solutions and services for the ever grooving needs of this market. Ukraine has the potential to
use UAV in agriculture in terms of technical, economic, human resources. An analysis was conducted of
the main UAV manufacturers in agriculture of foreign countries and Ukraine; the basic, technical
characteristics of UAV are determined, in particular those used in agriculture; on the basis of which the
SWOT analysis of the development of the strategy of unmanned agricultural aviation pin Ukraine is
presented. The possibility of developing a strategy for the development of unmanned agricultural aviation
in Ukraine is considered. Certainly, in order to effectively develop production and use of unmanned aerial
vehicles, additional funding and development of programs is needed to direct the revitalization of the State
in this direction(provision of benefits,state support for the producer of technologies and services,
development of programs for inform[in[g about technologies and manufacturers of to consumers in the
field of agriculture, as well as the organization of training of personnel for the introduction of UAV in the
agricultural needs of the population).
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Beryn. 3 OypxJiMBUM pO3BUTKOM iH(GOpPMAIiHHIX TEXHOJIOTIH, MiHIaTIOPU3AI€I0 aapaTHUX
3aco0iB YIpaBiHHA HaMITWJIACs TpPOrpecytoya TEHACHIS MiHIMI3yBaTdh POJIb JIOJWHHU B JIFOJUHO-
MaIIMHHUX CHCTEMaX, a B OKPEMHUX BHIIQ/IKaX HABITh MOBHICTIO BHKIIOYHUTH i1 3 KOHTYPY YIpaBIliHHS
MOPIBHSHO CKJIQJHUMH, TEXHIYHUMH O0O'ekTaMu. ABTOMAaTH3allisl, aBTOMAaTHKa, POOOTH3AILis,
MEXaHOTPOHIKA - OCh HEMOBHHMH TNepellik HayK, MPUYeTHHX JO Ii€i TeHJeHlii. B octaHHi poku
AKTUBHO BHBYAIOTHCS Pi3HI aCHIEKTH CTBOPEHHS Ta 3aCTOCYBaHHs OE3MIJIOTHUX TPAHCIIOPTHUX 3aCO0iB:
aBTOMOOUTIB, CAMOXiHMX MEXaHi3MiB, OpOHETPaHCHOPTEPiB, JTATBHUX amnapariB  pi3HOTO
npu3HaueHHs. 3HaYHUN iHTepec OO L€l TeMAaTUKH CIIOCTEPIra€ThCsi 1 B CUILCBKOMY T'OCIIOAAPCTBI.
€ yMaJI0 MPUKIAAIB YCHILIHOTO 3acTOCYBaHHS Oe3ninoTHMX JiTanpHux amapatiB (BIUIA) mns
3aXUCTY POCIMH Bijl XBOpoO 1 mKimHUKiB [1].

AHaji3 ocTaHHIX AocTaiKeHb i myOmikamiid. [Iutannro 3actocyBanns BILUJIA y cimbcekomy
TOCIIOZIAPCTBI TIPUCBAYEHO Oarato HAYKOBHX TMpallpb BITYM3HSHHX Ta 3apyODKHHX aBTOpIB. AHANI3Y,
KkiacuGikamii, MTbOBOMY TIpU3HAYEHHIO, SK Y BiliCBKOBOMY, TaK 1 IMBUILHOMY CETMEHTI, Cy4acHUM
po3poOKam, 1u3aiiHy, eBomoLii Oe3mioTHuX aBiauiiinux cucteM (BAC) npucesueno npaui [2,3]. B poborax
[4-6] momano cucTeMHHMEt aHai3 BHKOPHUCTAHHS pi3HOro THiy Mozeneir BITJIA 3 MeToro aepo3HIMaHHS
Tepuropii s kaprorpadysanss. [Tepcriektnsu po3Butky BITJIA BUCBITIIFOIOTECS B poboTax [7-11]. Ase i
CBOTO/THI, IIe HE BU3HAYEHHUI ITOBHUI TIepetiK poOiT, sIKi MOXKHA BUKOHYBATH 32 joroMororo bITJTA.

MeTta cTaTTi - IPOBECTH OTJIST PO3BUTKY TeXHOJIOTIH 3acTocyBaHHs BITJIA B cBiti 1 YkpaiHi,
npencrasutn  SWOT-ananmiz texnomnoriii 3acrocyBanHsi BIIJIA, HaMiTHTH CTpareriro pPO3BHTKY
0E3MUIOTHOI CUTLCHKOTOCTIONAPCHKOT aBiarii B YKpaiHi.

3apy6ixkuuii nocBix 3actocyBannsi BIVIA B cinbcbkomy rocmoaapcersi. 3a octaHHI poku
pisHUMH TinnpuemcTBamu OyB po3pobnenuiit nimmid psng BIUUIA B ckiagl MoOiIbHUX aBialliifHUX
KOMIUIGKCIB, aJjie pe3y/bTaTd OTPUMaHi B MPOIECi Ii€i MisIbHOCTI - MIHIMalbHI, 110 TPEJICTABIISE
co00I0 TpSAMHHA HACHIIOK BIJCYTHOCTI 4iTKOI MO3MULIT 3asBHHKAa A0 MpoOjeM TOB'SI3aHUX 3
MOJJIUBICTIO HAYKOBO-TIPOMHUCIJIOBOTO KOMIUIEKCY.

3a JaHUMU MapKETHHTOBUX JOCITI/DKEHb 1HO3eMHUX KOMMaHi#, po3sutok BIIJIA npussene no
3pOCTaHHA PO3MOJiTy CUCTEMH Oe3MeKH MOJIbOTIB Ta 00Ky iHpopmaii [12].

Han rtepuropietro Ykpainu go 2040 poky mocrtiiiHo (B pexxumi «24 \ 7 \ 365») MoxyTb
nepedyBatu y moBiTpi He Menire, sk 50000 BITJIA o0'eqnaHux B €IuHY CHCTEMY HaJaHHS POOIT i
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MOCIYT [Js1 3aJ0BOJICHHS PI3HUX MOCTIMHO-3pOCTarouuMX MOTpPed EKOHOMiKHM, B TOMY YHCHi
CLIbCHKOTOCIIOAPCHKOTO IPU3HAUCHHS.

CepeHbOCTAaTUCTUYHA YHUCEIBbHICTh 3alHATHX B PO3poOli 1 BHPOOHMUTBI OE3MIIOTHUX
asianinux cucreM (BAC) cknane 10 40 000 40I0BIK, @ YUCENBHICTh 3AMHATUX B EKCIUTyaTallii Oyze
3a0e3MneyeHo KOMIUIeKCHUM piteHHsM i gocsirae 100 000 gonoik mo 2040 poky [13].

OmiHky BKa3yloTh, 0 00csT cBiToBOro puHKY BAC, KOMIUIEKCHHX pIIIEHb 1 MOCIYT J0
2040 poxy cknane 6inbme 110 mupa. gonapis CIHA (3a HasiBHOCTI AitounX 1iH) [14]. Tomy 3MIHUTBCSI
HE TUTBKH CTPYKTYpa, aje i MOMUT CIIOKUBAYiB ITiJ] IKUH MOTPiOHO Oye aganTyBaTHCS HOBHUM JIiiepam
cepen riaodanbHOi KOHKYpeHTIii y BupoOoHunTBi BITJIA.

3a ganmmvu oprasizanii AUVSI y 3Biti mix HazBoro «The Economic Impact of Unmanned Systems
Integration in the United States» B odimiitaiii momosigi MikHapomHoi Acorianii besmimoranx Cructem
(Association for Unmanned Vehicle Systems), roBopuThest ipo Te, 1o 3actocyBadus bI1JIA B cimscbkomy
TOCTIONApCTBI Oyne MaTH TepeBary Haj yciMa iHmmmu momatkamu (dwart all others) i mo 2027 poxy
6m3bKo 80 % puHKy 0e3MiIOTHHX anapatiB Oyze BBelIeHO B ciibebke rocnonapetso CLLIA [15].

[Ipu nasBHOCTI [epkaBHOI MATPUMKH - YKpaiHa Mmoxe 3aiHsTH Bing 5-10 % (6azoBwmii
cuenapiii) nmo 15-18 % (onTumicTHYHME cleHapiil) CBITOBOTO PHUHKY B CETMEHTI «CLIbChKE
rocroapctBo» 10 2040 poky. Y rpoIIoBOMY €KBiBaJCHTI 0OCAT PUHKY 3 HaJaHHsI MOCIYT Ha OCHOBI
BITJTA B cerMeHTi CUIBCBKOTO TOCMOJApPCTBA, KUK 3alHsIM ykpaiHcbki kommanii Drone UA i
UkrSpec_Systems moxe carayta 600 000 muH. TpH., A npoaax BITJIA 3HaYHO MOMOBHHUTH OFOKET
VYxpainu y Burisai GickaabHUX BiJpaxyBaHb.

3arajdpbHOCBITOBHMA MiAXiA A0 BUKOPUCTAHHS OE3IMJIOTHUKIB - 1€ KOMIDIEKC 3aco0iB, SKi
BUKOPHCTOBYIOTh MakKcHMaibHy BucOTy 120 M B obOmacti mpsamoi BuammocTi. BIIJIA mmpoxo
3aCTOCOBYIOTh B CLIBCBKOMY TOCHOMApCTBI Takmx Kpain: Smonis, ABctpamis, Hosa 3emanmis,
[iBnenna Kopest, CLLA, Itanis, Aprentuna, bpaswumiss, Mekcuka Ta iH1m.

3acrocyBanHs BIIJIA B CilbCHKOMY TOCIIOAApPCTBI Ma€ BENWYE3HUH IMOTEHIIAN i 3 KOXKHHM
pPOKOM iHTepec IO iX 3acTOCyBaHHS 3pocTae. BukopucTaHHS O€3MIOTHUX JITATHHHUX arapaTiB B
CITBCBKOMY TOCIIOApCTBI € 1HHOBaIi€ro st Ykpainaw, ockimekn bIIJIA B mepmry uwepry
BUKOPUCTOBYBAINCS JUISI BIHCHKOBHX IMOTPEO 1 TUIBKM TicIs BiMICBKOBHX BHIIPOOYBaHb TOYajOCs
HIMPOKE 3aCTOCYBaHHS B CUTLCHKOMY TOCIIOIAPCTBI.

CyuacHi O€3MIOTHUKK OCHAIlEHI MYJBTHUCIIEKTPAJIbHUMHU KaMepaMH, BHCOKa SIKICTh
300paKCHHS SKHX JIO3BOJISIE 3 TOYHICTIO JIIarHOCTYBaTH JaTYMKaMHM TMPOOJIEMHI  JUISHKH
CLIBCBKOTOCTIOIAPCHKUX  YTiJlb CUCTEMaMH CYIYTHHKOBOi HaBiramii, KOMIAaKTHUMH OOpPTOBHMHU
KOMIT'FOTepaMH, a TaKOXK 00J1a/THaHI 3ac00aMHu st BHECEHHS XIMIKaTiB.

BITJIA B cinbChbKOMY TOCTIONAPCTBI 37[aTHI BUPINTYBaTH HACTYITHI 3aBJIaHHS:

- OIiHKY XIMIYHOTO CKJIay IPYHTY;

- OXOPOHY ClIBCHKOIOCHOAAPCHKHUX YTi/b;

- IPOTHO3YBaHHS BPOXKAaHHOCTI CLIbCHKOTOCIOJAPCHKUX KYIbTYP;

- 0OmMpHUCKYBaHHA XIMIYHUMHU MpenapaTamMu Uit 00pOTHOU 31 IIKiTHUKAMU Ta XBOPOOaMH;

- OLIHKY 3pOCTaHHS CUIbCHKOIOCIOAAPCHKUX KYJIBTYP;

- ONEpaTUBHMUN MOHITOPHHI CTaHy POCIIHH;

- OMiHKY 00CATY pOOIT i KOHTPOIb X BUKOHAHHS JIJIS OITTUMAITLHOI TTOOYIOBH ipHTallii i Meriopartii,

- BigcrexxenHs Normalized Difference Vegetation Index - HopmanizoBaHOTO BereTamiiHoro
IHJICKCY ISl TIOCJIIZIOBHOTO BHECEHHS JIOOPHUBA;

- 1HBEHTapu3allil CUTrOCITYTi/Ib;

- moOynoBu 3D mojenelt pepMepchbKOro rocnoiapeTaa.

3a manasaM arentcrBa Greenbiz cyuacHicTs BUKoprcTanHs BITJIA B cijbcbkoMy TOCIIONapCTBi
Buniepekae iHmi chepu exonomiku CIIA [16].

Kommanss Vine Rangers (Kamidopnis) Hamae ¢epmepcbki mociayrd aepodoTo3doMKn
BuHorpaauukis 3 BITJIA s nmomanpiiol peKOMEHIAIl Mpo Yac 3alMJICHHS, ipuramii 1 BUsSBICHHS
3axBOpIOBaHb pociuH. KommaHis 30upae naHi 3 OE3MUJIOTHHUKIB i Ha/la€ KEPiBHUKAM BHHOTIPAJIHUKIB
JOCTYI A0 JaHuX 1 pekoMmeHaauii yepe3 Web-inrepdeiic. IlnanoBana yactuHa o0JIBOTY - OAMH pa3 Ha
THXKJICHB, TUTaHOBaHa 1iHa mocuyr - 20 § CIIIA 3a 1 akp.

AeroHarvest - xamidopniiicbka kommanisi, sk i Vine Rangers ¢dokycye cBoi 3ycuiis Ha
BUHOTpaaHuKkax. KoMmmnanis po3po06iisie mouyK BiABECHHS BOJM 1 ONTHUMI3alilo PO3KIaLy TOIHBY.

AgWorx - me ¢axiBui B 001acTi 30cepekeHOro CiibCchbkoro rocmopapctsa 3 IliBHiuHOT
Kapomninu, ski 00iusitoTh B3sTH Ha cede BUOIp ONTHUMAIBHOTO Yacy 300py BPOXKalo, a TAKOXK HaJaHHS
BJIACHMX JIOJATKIB JUIs 300py BCiX HEOOXITHUX AaHHUX 3 3€MJII 1 JIPOHIB.
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SenseFly (]_HBCI/ILIaplﬂ) po3pobuia cucremy eBeeAg, sika Bkiouae B cebe mporpamHe
3abe3neyenHss eMotion i JiTarounii MOAyNb i3 BOYJZOBaHOKO Kameporo. [loeaHyroun i KOMIOHEHTH
Kommanisi Oynye Touni 3D kapTH.

Leading Edge Technologies - komnanis 3 MiHHECOTH NEpeTBOPIOE 3i0paHi AaHi y

«docmimpkeHHsT po3BiAKH (EpMEpCHKOT0 TOCIONAPCTBa», SKi 3aCTOCOBYIOTH 10 TaKHX
JIONIATKIB, SK VYIPaBIiHHS 3€pHOBHMH IIOCIBHUMH poOOTaMH 1 A TpUHAHATTS  (QepMepom
0OTpYHTOBAaHUX YIPABIIHCHKUX PIIICHb.

Wibur-Ellis - naiibinmsmmii moctadaibHuK CinbrocrnooiaaHadns 3 Can-DpaHIIiCKo, KU IParftoe
HaJ| IPOrpaMHNM 3a0€3MIeUeHHSIM TS arpPOHOMIB, IHTETPYIOUH JIaHi CYITyTHHKIB 1 3HIMKIB 3 BILJIA.

Trimble Navigation - KamidopHiiichka KOMMaHisi, 110 CIEMiami3yeThcsl HA JOAATKAX VISl PI3HUX
BUJIIB MOHITOPHHTY Ta YIPABJIiHHSA - BiJl MOHITOPHHTY BPOXA¥0 /IO YIIPABIIIHHS BUTPATaMH BOJIH.

Lancaster UAV - nozBossie 30upaTt faHi, HEOOXiIHI A MPUAHATTS yNPaBIIHCHKUX PIillICHb
Ha (pepmax i1 B camax. [lompoBi BUIIpOOyBaHHS MPOBOJATHCS MPOTATOM JEKITBKOX poKiB B OHTapio
nepuI HiK moyatu poOoT i GepMepChKUX YTijb.

Kommanist DJI (Kurait) - B 2015 poui pozpoduna BIUVIA DJIAgrasMG-1, skuii CTBOPEHO Y
BOJIOTO- 1 MIIJIO 3aXUILEHOMY BUKOHAaHHI 3 MaTepialiB, 0 HE MiJAl0Thcs KOPO3ii, B 3B'I3KY 3 UMM
miclisi BHKOHAHHS poOIT amapar Moke OyTH BHMUTHHA 1 CKJIaJeHHH JUIsi TPaHCIOPTYBAaHHS.
Bocsmumoropuuii - AgrasMG-1 moske Hectu 10 10 KT 0ONPUCKYIOYOT PIIMHE 1 00OpOOIATH TUIOLIHHY
Big 3,2 1o 4 kM /roa. Lle B 40 pasiB edexTHBHINIe, HiX OONPUCKYBaHHS BpY4HY. be3ninoTHHi
JITaTbHUN amapaT MOKe PO3BHMBATH IIBUAKICTH 1O 8§ M /C. 1 IpU IIbOMY PETYJIIOBATH iHTCHCUBHICTH
OOTIPHCKYBaHHS B 3aJIKHOCTI BiJ] IBUAKOCTI IOJIBOTY HE 3HMKYIOUH €(PEeKTHBHICTH PO3MUIICHHS.

Precision Hawk - crapram, Oyaye «PHHOK aqropuTMmiB», sIKi JOMOMAratOTh IHTEPIIPETYBATH
JaHi 310paHi 3 CYyIyTHUKIB 1 O€3MiIOTHUKIB.

Cran 0e3miJIOTHOI cUIbChKOrocmogapebkoi apiamwii B Ykpaini. DroneUA - ykpaiHcbka
KOMITaHis, SKa € HAWOUThII iHHOBAIlIMHUM TMIAMPHUEMCTBOM B CUTBCHKOTOCIIONApPCHKOMY CEKTOpi Ta
JIO3BOJISIE BI/IpiI]_IyBaTI/I HalfBa)k4i TIPOOJIEeMH arpapHOTo PHHKY VYxpainn. CymyTHUKOBUH MOHiTOpI/IHF,
TabopaTOpHi JOCIiKEHHS IPYHTY, KOHTPOJIb POCIIHH 3 HOBlTp;I aepoq)0T03H0MKa cpepMepCLKHx YTimb.

UKrSpec_ Systems - YKpaiHCBKHiA q)narMaH y BupimieHi i 3acrocyBanHi BITJIA mmanepHoro
tuny PD-1 3 HOBiTHIM 00JaqHaHHSM 1 TENEBi3IHHUMH KaMEpaMH.

BITJTA - MoXyTh OyTH OCHAICHI MYJbTHCIEKTPAILHUMH KaMepaMH, sIKi 3aCTOCOBYIOTh JUJIst
MOHITOPHHI'Y TIOKa3HUKIB POCIIMH 13 3aCTOCYBaHHSM iH(padyepBOHOTO criekTpa. [lokazHUKH, OTprMaHi
3a JIONOMOTOI0 OJIMYKHBOI'O 1H(PPAYEPBOHOIO CIEKTPa JO03BOJISIOTh BU3HAYUTH 3MIHH POCIMHHOCTI
3aJI0BI'O JIO TOTO, SIK BIIMOBIHI 3MiHHU MPOSIBISITH ce0€ Y BUIMMOMY CIIEKTPI.

Po3BuToK TexHouoriii 3actocyBanusi BILIJIA.

Crpareris po3BUTKY 0€3MUI0THOI CillbecbKorocnoaapebkoi asianii. [Ha mincrasi SWOT-ananis]

BucnoBku. besninorni mitamei amapaté (BIUJIA) 3 koXHMM jJHEM CTalOTh Bce OLIBII
3aTtpeOyBaHUMH B YChOMY CBITi, MpO IO CBiqUUTH 3pocTaHHs KitbkocTi BITJIA pisHMX KnaciB Ha
aBialiifHNX BHCTaBKaxX CBiTy. Taka MOMYJSPHICTH IHOTO KJIACY JITAIBHUX arapaTiB 00yMOBIIEHa HU3KOIO
niepeBar Irepejl MiIOTOBAHOKO aBialli€lo JUIs BUPIIICHHS IIMPOKOTO CIIEKTPa 3aBJaHb, TOJIOBHUM 3 SIKHX €
BIJICYTHICTh €KIilTaXXy, BiTHOCHO HeBenurka Baptictb bILUJIA, Mani BuTpatu Ha iX CTBOpEHHS, BUPOOHUIITBO i
EKCILTyaTarlito, BEJTUKI TPUBAIICTh 1 JANBHICTh MONIBOTY. [IpoaHanizyBaBIy CTaH 1 MiABOASYN TIJICYMKH
MH MOYKEMO CTBEP/DKYBATH, 1110 33 OCTaHHI 5-7 POKIB PO3BUTKY IIi€l Taily3i MAllTMHOOYyBaHHS - 3p00JICHO
HabaraTo Ounblne, HDK 3a Bci momeperni pokd. CIif Bi3HAYUTH - CTPIMKHI PO3BUTOK 1 BEJHKI
TIEPCIIEKTHBY B Taly3i aBiallii 3a PI3HOMaHITHICTIO KOHCTPYKTOPCHKUX pimieHb. OcoOMMBO BiMiuaeMo
CTBOPEHHSI BENMKOI KUJIBKOCTI OE3IMIIOTHUX JIITATGHHX arapaTiB - TOPTaTUBHUX, PO3MIpoM MeHIe 1M2.
Benukuii ycnix dekae i Ha PO3BHTOK MaJIol aBiallii 3 po3mMaxoM Kpwi BijJ 2 1o 5 MerpiB. DyHKITIOHATBHI
MoxTMBOCTI BITJIA NOCTIHHO y10CKOHATIOIOTHCS.

BincytHicte  [lepkaBHOro  3aMOBJIGHHST Ha  TIPOBEJCHHS  HAayKOBO-ZOCHITHHX i
KOHCTPYKTOPCBKHX POOIT 1 HEOOXiIHICTh BUKOPUCTAHHSI BIIACHUX KOWITIB Tpu cTtBopeHHi BITJIA: Ge3
YITKUX TapaHTii OTpUMAaTH NpPUOYTOK B MaiOyTHBOMY - CIIOHYKa€ pPO3pPOOHHKIB 1 BIACHUKIB
BiIMOBUTHCSI BiJI BUKOHAHHS HAyKOMICTKHX JOCIi/PKEHb B IIiii oOmacti. Y OULIBIIOCTI BUITAJKIB
BUKOPHUCTOBYETHCS JIOCBIJI CTBOPEHHS 1 3aCTOCYBaHHS BKe icCHyrounx 3pas3kiB BITJIA.

IepcnexkTnBa nogaasmuX Aociaimxkensb. EdexruBHicTs 3acTocyBanns BIIJIA B cimbcbkomy
roCHoJapcTBi - BeiIMye3Ha. 3a JOMOMOror "xmapHux'" 3aco0iB 0oOpoOKHM JaHMX 3 JPOHIB 1 Mamoi
Oe3miyioTHOI aBiamlii ¢epMepu BIACTEXYIOTb HE TUIBKM BCXOMKEHHS POCIHH, ajle 1 MOXKYTh
CIOCTEpIraTH 3a BiIXMJICHHSM TEXHIKH BiJl 33aHOTO KypCy IOJBOBUX POOIT, HE BUXOISYU 3 Odicy.
be3minoTHi JiTanbHI amapaty - HOBa TPAHCIIOPTHA MTapaJiurMa, sika akTHBHO PO3BUBAETHCS 1 Mae OyTH
perynpoBaHa 3aKOHOJABYMMH aKTaMH B ITPaBOBOMY MOJI YKpaiHu.
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Ksampoxorrep XK X380 Detect GPS RTF (XK-X380)

Ksamgpokxonrep DJI PHANTOM

Marepiain: miuacTiux Marepiai: miaacTuk
Yac nompoty: 30 xB. Yac nompoTy: 28 XB.
IIBuaxkicts: 60 KkM/TOxI. IIBuakicTs 72 KM/TOL.
€mHicTh akymysTopy 5200 MA4Y HIBuaKicTh 37160TY: (MaKc.) 6 M/c
Maca : 945 p. Maca : 945 tp.
Panxiyc nmii 7o 1 xm Paniyc nii 7o 5 km

Hpon keposanuii GPS DJT MAVIC PRO
Marepian: miacTuk
Yac nomipoTty: 27 XB.
IIBuakicTs : 65 KM/TOI.
IIBuAKICTH 37BOTY: (MaKC.) 5 M/c
€mHicTh akyMyssiTopy : 5200 MAY
Maca : 743 1p.
_ P?/:[i‘y‘c i 10 7 KM

Paniokeposanwmii gpon 3DR Site Scan
Marepiai: miacTuk
Yac nonsoty: 25 XB.
IIBuaxkicts: 89 kM/rox.
IBuaxicTs 3mp0TY: (Makc.) 10 m/c
Maca : 1500 -2000 rp.
Panxiyc nmii g0 8 kxm

BIJIA Th-28B
Martepian: mmacTuk
Yac noipoTy: 6 ToA.
IBunkicTs noneoty: (max) 120 km/rog.
HIBuaKICTD 37160TY: (Max) 6 M/c
Burparn nanusa : 1,2n/ron.
Maca: 49 xr.
MaxkcumanbHa JalbHICTh TOIBOTY - 500 kM

BIUIA Tuy IITEPO-CM
Marepian: miacTuk
Yac monboty: 8 rom.
HIBuakicts nonsoty: (max) 170 km/rox
[BuakicTh 37160TY: (Max) 8 mM/c
Burparu manusa : 1,21/rom.

Maca : 10,5 xr.
MaxkcumanbpHa JambHICTh TOI60TY —800 KM
Paniyc nii mo 75 xkm

Puc. 1. Texniyni xapaxmepucmuxu 6e3ni10MHUX TIMATLHUX ANAPAMIE
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Puc. 2. SWOT — ananiz pozeumxy deszninommnoi agiayii
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AHAJII3 HEBE3IIEK, IO BUHUKAIOTD I1PU
INEPEBE3EHHI HEBE3IIEYHUX BAHTA’KIB

Caguyx €. B.
Ykpaina, m. Ooeca, Odecokuii nayionanvHUii MOPCbKUIL YHIGEPCUMEem

Abstract. Maritime transport is of paramount importance for the implementation of foreign
trade (international and intercontinental) links. It provides more than 4/5 of all international traffic.

One of the activities of Maritime transport is the carriage of dangerous goods. These goods
possess hazardous properties: explosiveness, flammability, toxicity, infection, radiation hazard,
exilement and corrosivity.

To ensure the safe transport of dangerous goods by sea, there are a number of conventions
regulating such transport. In these conventions given the classification of hazardous substances,
procedures for dealing with dangerous goods, procedure of action in emergency situations and
instructions, obligations and responsibilities.

To implement the transportation of dangerous goods requires the prior provision of detailed
information on the characteristics of such goods, especially when arriving at ports and airports or
other locations where high concentrations of dangerous goods could become critical. The use of
appropriate standardized information, as prescribed by the conventions, allows you to ensure a
smooth handling of hazardous goods and thereby avoid delays or even prohibition of the importation
of dangerous goods into a pre-planned locations.

Keywords: dangerous goods, maritime transportation, IMO, UN, orange book, hazard.

Beryn. 3a ocraHHE necsATHpIUYS Ma€ MiClie 3HAYHE 3pOCTaHHS OOCATIB TPaHCIOPTYBaHHS
MOPCBHKHM Ta PIYKOBUM (HIIOTOM MACOBHUX HEOE3MEUHNX BaHTAXKIB — HABAIOYHUX (PY.IH, KOKC, MiHEpaIbHi
JI0OpHBa TOIIO), HA(TOMPOIAYKTIB, XIMIUHMX PEUYOBHMH Ta iHIIUX. MOpChKE NEpPEeBE3CHHS HEOE3IMEUHUX
BaHTaXXIiB MOXeE 3IIHCHIOBATUCS CIIEIiaNi30BaHUM TPAHCIIOPTOM (XIMOBO3H, TaHKEpPH, ra30BO3H Ta iH.) i
3BUYAHIMH BaHTAXHUMH CyJaMH 3a YMOBU JOTPHMAaHHS BHUMOT, Iepe0aueHuX 3aKOHOIABCTBOM.
BanTtaxi, 3amexxHo BiJ Kiacy HeOe3nekd Ta IX XiMIYHOTO CTaHy, TOBHHHI OyTH BiIIOBITHUM YHHOM
yIIakoBaHi, MapKipoBaHi, 3aKpiIUIeH] Ha BiIBEEHOMY MalilaHuuKy (200 y BI/ICIKY) Cy/IHA.

s MOPCBKHX IIepeBe3eHb HEOEe3NeUHUX BaHTAXIB NepefdadeHe JeTaJbHEe MapKyBaHHS, Y
SKOMY BKa3yeTbCsl IIOBHE TEXHIYHE HalMEHYBaHHA MPOAYKILii, a TaKoX BHUKOPUCTOBYIOTHCS
PO3Mi3HABANbHI 3HAKHM Y BUIIIAIL SPIUKiB, 10 BKa3ylOTh HA BIACTUBOCTI TPAHCIOPTOBAHUX PEUOBHH.
CriocoOu HaHeceHHs PO3Mi3HABAIHLHUX 3HAKIB MOBHHHI 3a0e3MevyBaTH iX 30epiranHs IpOTATrOM TPhOX
MICSIIIIB IIC/IsT TepeOyBaHHs B MOPCHKIH BOII.

Hebesmeuni BaHTaki — PEYOBMHH, MaTepianu, BHPOOH, BIIXOOM BHPOOHWYOI Ta I1HIIOI
TISUTBHOCTI, SIKI BHACIHIJOK MPUTAMAaHHUX TM BJIACTUBOCTEH 3a HAsIBHOCTI IMEBHHUX (DAKTOPIB MOXKYThH
]I 9ac MEPEBE3CHHS CIPUYMHUTH BHOYX, MOKEXKY, IMOIIKOLKEHHS TEXHIYHMX 3ac001B, IIPHUCTPOIB,
CIIOPYZ Ta 1HIIKUX 00'€KTIB, 3alIOAIATH MaTeplalbHl 30MTKHU Ta IIKOAY HAaBKOJIMIIHEOMY CEPELOBHILLY, a
TaKOXX TPHU3BECTH IO 3aruOeni, TpaBMYBaHHS, OTPYEHHs JIOJIeH, TBapuH abo 3a pe3ysibTaraMu
BUNIPOOYBaHb B YCTAHOBJICHOMY MOPSAKY 3aJIe)KHO BiJ CTyNEHS IX BIUIMBY Ha HAaBKOJIUIIHE
cepenoBHILE a0 JIIOJUHY BiTHECEHO A0 OJHOTO 3 KJaciB HeOe3MeUHNX PEUOBHH.

Tunosi npukiaan HeOe3NeYHUX BaHTaXKIB:

— JIeTKO3aiiMUCTE NaJMBO;

— KHCJIOTH, SIKi 00Naor0Th 200 PO3'i1atoTh MKIpy, METauy ado 1HII MaTepiay;

— dapbwu, sKi MOKYTh MICTUTH 3aHMHCTI KOMIIOHEHTH;

— BCI THIIM aepo30J1iB, AKi JIETKO CHallaxyloTh i npu Aedopmariii BUOyXaroTh;

— PO3YHHHUKH;

— JIesiki BUU T0OPUB;

— KIIE;

— 3pa3Ku 3apakeHOi KPOBI;

— aBTOMOOUIbHI aKyMYJISITOPH 3 €JIEKTPOIITOM;

— XIMIiYHI pEeUYOBHHH;

—  CyXWH JiJ;

— MEIWYHI [peraparH i T. 1.
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Hebesneuni BaHTaki moTpeOyloTh NpPH X TpaHCIOPTYBaHHI Ta 30epiraHHi JAOTPUMAaHHS
0cobnmBHX 3amo0iKHKUX 3ax0/iB. [loTpeba B MixkHapoIHOMY peTyJIOBaHHI MEepeBe3eHHs HEOC3MEUHUX
BaHTaXXiB MopeM Oyia Bu3HaHa B 1929 pori MixkHapOHOWO KOH(EPEHINE 3 OXOPOHH JIFOJICHKOTO
JKUTTSL Ha MOpi, sIKa peKOMEHIyBajia, mo0 MpaBuiia TEPEeBE3CHHS Mald MDKHAPOAHHUH Xapakrtep, i
OyJo BUJAaHO PEKOMEHAALIMHNH yHIBepCcaTbHUI MI>KHAPOTHUHA KOJIEKC.

[Ticns crBopenrst OOH exonomiura i comianbHa paga OOH 3acHyBama CrieliiaybHII KOMITET eKCTIeTIB,
SIKFI PO3IIIIIAE MDKHAPOIHHI aCTIeKT IepeBe3eHHsT HeOe3MeUHNX BaHTAKIB yciMa BIIAME TPAHCTIOPTY.

VY ckmanai MikHapoaHOi MOpchbKoi opranizartii (IMO) muTaHHIMH TIepeBE3CHHS HEOC3MECTHUX
BaHTaXiB 3aiiMatoTecsi KomiTer 3 Oe3nekn Ha Mopi 1 KomiTeT i3 3aXucTy MOPCHKOTO CepeloBHUIIa, SKi
y cmiBmpami 3 Komitetom excrneptiB OOH po3risimaioTh acrekTd, M0 CTOCYIOTHCS 0e3MedHOro
TepeBe3eHHs HeOEe3MeUHNX BaHTAXIB 3 YPaxyBaHHSM iCHYI0UO1 MOPCHKOI IPAKTHKH 1 IPOTIELYP.

3 METOI0 3HIKEHHS pPHU3HMKIB TEXHOTEHHHWX KaracTpod Ipu TEepeBE3CHHI HEOC3MEUHHX
BAaHTAXIB Ha BCIX PIBHSAX IHPOBOAATHCS MAOCHIIKEHHA B YaCTHHI BAOCKOHAJIEHHS YMOB TaKHX
nepeBe3cHb. PekoMeHpallii 3 TpaHCHOPTYBaHHS HEOE3NEYHUX BaHTaxiB ab0 «3pa3koBi mpaBuiay,
Takok Bimomi sk «Orange booky», BCTaHOBMIOIOTH Oa3HMCHY CHCTEMYy sl Oe3MeyHOro
TPaHCIIOPTYBaHHS HEOE3MEUHUX BaHTaXiB [1].

PesyabTaTu mociigxkenb. 1o yncia HeOC3MEUHUX BIACTUBOCTEH BaHTAXIB, IO TOTPEOYIOThH
BXKUTTS 3aXOJ]iB O€3IleKu, Halekarh: BHOYXOHEOE3INEUHICTh, BOTHEHEOE3IEUHICTh, OTPYHHICTH
(TokcuuHICTB), iH(eKiiiHa, pagianiiiHa HeGe3neKa, OKUCHA JIisl 1 KOPO3iHHICTh.

BH6yx0He6e3neqHHMH H3MBAIOTHCA PEYOBMHH, CIIOTYKH i Cymimm, $IKi I BIUIMBOM SIKOTOCh
IMITYITBCY 371aTHI J0 IIBHIKOTO, CaMOMOMIHPIOBAHOMY XlMl‘IHOMy TIEPETBOPEHHIO, TOOTO BUOYXY 200 TOPIHHIO.

BH6yx0He6esneqHa peUOBMHA BIAPI3HAETHCS BiJ BHOYXOBOI THM, IO BI/I6yx0He6e3neq1m
PEYOBHHI /ISl TAKOTO XIMIYHOTO IEPETBOPEHHS MTOTPiOHO, SIK IPABUIIO, IPUCYTHICTH KHCHIO MOBITPS, B
TOM 4ac, K JUIs peakilii BAOyXOBUX PEUOBHH MPUCYTHICTh KUCHIO HEOOOB'SI3KOBA.

Bubyxonebe3neuyHoMy po3KiIagaHHIO MiIAal0ThCs SIK BUOYXOBI, Tak 1 JIesiki XiMi4HI PEYOBHHU.
[pukmagoM MOXyTh CIYKHTH amMiadHa ceniTpa abo AoOpuBa, IO MICTATh B CBOEMY CKJIAJl aMiadHy
cemitpy. B mporieci nepeBaHTa)KeHHS 1 TIepeBe3eHHS BHOYXOHEOE3MEUHNMHI MOXKYTh BUSIBUTHUCS TTapy abo
T ISSIKMX PEUOBUH, IPUUOMY IMITYJILCOM JIJIS iX BHOYXY MOYKE BHSBUTHUCS BIZIKPHTE JKEPEIIO TTOTYM'sL.

Haii0inpm HeOe3nmeyHuMu JUisl TIepeBi3HUKA € BUOYXOBI ped4oBHMHU. BuOyxoBi pedoBUHH 32
XapakTepoM BUOYXOBOTO MEPETBOPEHHS MOAIISIOTHCS HA TPYITH:

- iHinitor04i (TIEpBUHHI) BUOYXOBI pEUOBHHU;

- Opu3zaHTHI 200 po3/PiOHIOI0YI (BTOPUHHI) BHOYXOBI pEUOBUHH;

- METaJIbHI BUOYXOBI pEUOBHHH (ITOPOXH);

- MiPOTEXHIYHI PEUOBHHHU.

BuGyxoBi pedoBHHI NpPEICTABISIOTH HEOE3NEKY i B IMOXKEKHOMY BiHOLICHHI. 3aropsHHs
BI/IGYXOBI/IX PEYOBMH MOKe cTaTHcs 1 Bij aii Bosoru. Jleski BUOyXOBi pEUYOBHHHM MOXYTH BOJIOJITH
OTpYyWHHMH 200 TIKUMHU BIIACTUBOCTSIMH.

BorneneOe3neyHo0 BBaXKA€ThCS PEYOBMHA, 37aTHAa JO 3aiiMaHHSA I €0 JDKepena
3armamoBaHHs a00 XIMIYHOI peakiii.

B 3anexxHOCTi Bijf yMOB BUHWUKHEHHS TOpPIHHS 1 3/IATHOCTI JI0 CaMOIIITPUMYyBAaHHS TOPIHHS
PEYOBHHU MOJIUISIOTH Ha TPH IPYIH: TOPIOYI, JIETKO3aHMHUCTI Ta CAMO3aHMHUCTI.

Jlo TOproYMX BIJIHOCSATHCS PEUOBHHM, SKI IiJ JI€I0 JOCUTh MOTYXKHOIO JpKEpesia 3aliMaHHS
3[aTHI CHaJaxHyTH 1 MATpUMYBaTH Iied mporec. Jlo HHUX BiTHOCSATBCS PIJUHH 3 TEMIEPATYypOIO
cnanaxy 61 °C 1 BuiIe Ta TBEp/Ii peUOBHHU 3 TeMIeparyporo camosaiimanss 150 °C 1 Buie.

Jlo Jerxo3aMUCTHX BIJIHOCATHCS PEYOBHHHU, SIKI TMPHU 3BHYAWHIA TemIeparypi IIBHAKO
3aliMaroThes BiJI JuKepela 3aiiMaHHs 3 MaJlOl0 TEIUIOBOIO €HEprieto, Hanpukiaj, ickpa. Jlo miel rpynu
BIJTHOCSTBCS PIAMHU 1 Ta3W 3 TEMIIEpPaTyporo cranaxy MeHine Hix 61 °C Ta TBepii pedyOBHHHU 3
Temneparyporo crnaiaxy g0 150 °C.

Jlo caM03aiiMHCTHX BIJHOCSATHCS PEYOBHMHH, SKI 31aTHI 3aliMaTUCs BiJ| TEILIa, 10 BHUALISETHCS
B PE3yJIbTaTi XIMIYHHX 1 (PiI3UYHUX MPOLECIB.

[Iponec 3aiimManHs, SKUHA JUIS 3aKPUTUX BaHTAKHUX NPUMIMIEHb CyJHA YacTO HOCUTD
BUOYXOBHI XapaKkTep, MOKE MaTH Miclie 3a HasIBHOCTI TPbOX €JIEMEHTIB: JKepena 3aiMaHHs, Toprovoi
PEYOBUHM 1 JOCTATHBOI KiJIbKOCTI KHCHIO.

3aiiMaHHA 1 TOPIHHS MOJIMBO TUIBKH IIPY NEBHIM KOHLEHTpaLii TOproY0i PEYOBUHU B TIOBITPI.
[cHYIOTD HIKHA 1 BEpXHS MEX1 KOHLEHTpalii AJs Ta3iB, Mapis 1 MUy, BULIE 1 HIKYE SKUX 3aliMaHHs
HeMOXxJMBO. [Ipn mepeBeseHHi HadTH 1 HaQTONMPOLYKTIB MEXi 3alMHUCTOCTI MOYKHA BH3HAYMUTH 3a
rpadikoM KOHIIGHTpAIlii BYyIJIeBOAHIB 1 KHCHIO. Takuii rpadik po3paxoBYeTbCS JJIsi KOXKHOTO
KOHKPETHOTO BAaHTAXYy.
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B umcni BaHTaxiB, MmO Mped'sSBISIOTHCS A0 MEPEBE3EHHs, MOXYTh BHUSBHTHCS Taki, fKi
ABJISIFOTH Oe3TMocepeiHIo HeOe3MeKy ISl KHUTTS 1 3M0POB'S TIOACH.

OTpyiiHi pEeYOBHMHM 3a [i€l0 Ha OPraHi3M JIIOJUHM MOIUIAIOTHCS Ha TPYNH: CIHO30TOYMBI,
HIKIpHO-HAPHBHI, 331yIUIMBI, KIITUHHI 1 HEPBOBI OTPYTH.

B oprani3m m1oAMHU OTPYHHI PEYOBUHU MOXKYTh MOTPANUTH TPhOMA NUIIXaMU: MPU BIUXaHHI
(iaramsmii), yepe3 MIKipHI MOKPOBH Ta MPH BHYTpimHOMY BBeaeHHI. [1lo0 3amobirtu oTpyeHHIO
Oprasi3My JIOAMHH, HEOOXiTHO BHOpATH BiANMOBiAHI 3acobu 3axucTy. Cuia i oTpyiHOI pedOBHHHU Ha
OpraHi3M BU3HAYAETHCSI HOTO TOKCHYHICTIO.

VY cydacHif Tiri€eHi 1 TOKCHKOIOTIi OIiHKa HeOe3Nmekn XiMIYHUX PEYOBHH TPYHTYETHCS Ha
VSBJICHHSAX TPO MiHIMAIBHO Jif09i KiJIBKOCTI (moporax aii) oTpyT. OCHOBHUM MOPOTOM BBa)KA€THCS
MOpIT XPOHIYHOI Jil, MpW SKOMY BEIWYHMHA KOHIICHTpAIii PEYOBHH y TOBITPI HAONIKAETHCS [0
TPaHUYHO JOomMycTHMOi. J[7s MpakTHYHUX IIiJiel TMomepemKeHHs 1 JIKBigamii HACIigKIiB aBapid 3
XIMIYHIMH BaHTa)XKaMH Ha MOPCHKOMY TPAHCTIOPTI, AK 1 paHille, BAXKJINBE 3HAYCHHS MAlOTh HE TIITBKU
Masti gopmu Oiomoriynoi aii, ajme 1 SBHI O3HAKM TOCTPUX Ta XPOHIUYHHX OTpPyeHb. [Ipu nBOMy
TOKCHYHICTB 1 HIKIATTMBICTh PEYOBHH MPAKTUYHO 30iraloThes.

Byab-sxuit XiMidHHMI BaHTaX BOJIOJIE IMOTCHILIMHOK HEOE3NEKOI, B OCHOBI SIKOI JIeXkaTh
00'€KTUBHI TOKCHYHI BIACTHBOCTI, BAMIPIOBaHI CMEPTEILHUMHU 1 JIFOYMMHU JI03aMH 1 KOHIICHTPAIIISIMH.
CMepTenbHi 034 1 KOHIIEHTpALlii peYOBUH IS JIOAMHU B OLIBIIIOCTI BUIA/IKIiB BU3HAYCHI HA ITiJICTaBI
nabopaToOpHUX EKCIIEPUMEHTIB 3 TBAPUHAMHU.

Bitun3HsHa MenuIMHA HE JOMYycKae HEOE3NMEYHHMX CKCIEPUMEHTAIBHUX JOCHIKEHh Ha
JIOASX, TOMY IIPH IIEPEHECCHH] Ha JIIOIUHY €KCIEPUMEHTAIbHNUX JAaHUX, OTPUMAHUX MIPH JOCTiIaX Ha
TBapHUHaX, KEPYIOTbCA HM3KOIO IMpaBWI. SIKIIO CMEpTEeNbHI 03U [UIA KPOJHKIB, IIypiB, MOPCHKHX
CBUHOK 1 01X MHIIIEH po3pi3HAIOTHCS MK cOO00I0 He OLbII Hixk B 3 pas3u, To 3 iMoBipHicTIO 10 70 %
MOJKHa CTBEPIKYBaTH, IO CMEPTEJIbHI 103U IS JIIOAUHU OyayTh TakuMH XK. CydacHa TOKCHKOJIOTIS
BOJIOJIi€ METOAAMHU PO3PaxyHKY OPI€EHTOBHMX CMEPTEJIBHUX 103 JUIS JTIOIUHH.

CydacHa TOKCHKOMETpisl BPaxOBYE JO3M CEPENHbOI TOKCHYHOCTI CMEPTEIbHI JJO3H, IO
BUKJIMKAIOTh 3arv0esb MiJI0CIiAHUX TBAPUH MIPHU BBEJCHHI PEUOBUH B LINTYHOK, YEPEBHY IOPOKHUHY,
Npyd HAaHECeHHI Ha WIKipy. 3aruOeilb BPaxOBYETbCS MNPOTATOM JABOX TIDKHIB. CMepTenbHI 103U
BUPaXXAIOTHCS B MUTIrpaMax peYOBUHU Ha KiJIOTpaM MacH TBapuH (MI/KT).

[HimM - BaXKIMBUM [apaMETPOM € CMepTeTbHa KOHIIGHTpAIlis, 1I0 BHUKIWKAE 3arubenb
HiAIOCITITHUX TBAPUH MPU BZ[I/IX&HHI pedoBuH npoTtsiroMm 2 roauH. Lli KOHueHTpaun BUPaKAIOTHCS B
MlmrpaMax peyoBHHH Ha 1 m® mosiTps (Mr/ky6. M) 3 OaraTtbox iHIIHX HapaMeTplB TOKCI/IKOMeTpll
CJIiJl MaTH Ha yBa3i mopir 0/1HOPa30BOi (rocTpOi) i, noplr MOJIPA3HIOIYOT JIiT Ha CITU30BiI 00OJOHKH
BEPXHIX JUXaJbHUAX HUISAXIB 1 OUel, mopir XpoHiuHoi Aii, rpannyHo nomyctuMi konnentpanii (I'/IK)
peyoBHH y NoBiTpi podouoi 30uu. HeobxinHo takox BpaxoByBatu ['JIK pedoBun mmist atmocdepHoro
MOBITPsI, TUTHOI BOJU, IPYHTY.

[Ipu crporomy JOTpHMaHHI NpaBWJl MEPEBE3CHHS BAaHTAXIB IOTEHLiNHA HeOe3lmeka He
nposiBisieTbes. [IpakTHyHe 3HAUEHHS Mae JMIIe peajbHa (3aJUILKOBA) TPAaHCIIOPTHAa HeOe3meka
XIMIYHHX BaHTaXXiB BHACIIJIOK CTBOPEHHS HEOE3IMeUHNX KOHIICHTPAIlii PpEUOBHH Y MOBITPi, PO3IUBY Ta
po3cuy iX Ipu MOPYIIEHHI TePMETUYHOCTI TapH.

Indexniiina HeOe3reka HA MOPCHKOMY TPAHCIOPTi SBIsE COOOK HEOE3MNeKy 3apaKeHHS
JIOAVHY 1HQEKIIHHIMH 3aXBOPIOBaHHSIMH B TIPOIIECI MEPEBE3CHHSI TBAPHH 1 TBAPUHHOI CHPOBWHH,
TaKOX MaTepiajlaMH, 110 MICTITh XBOPOOOTBOPHI MiKpOOpraHi3MHu.

[IpariBHUKKM MOPCHKOTO TPAaHCHOPTY MOXKYTh IJJIaBaTHCS 3apKEHHIO 300HO3HHMU
IHQEKIisIMA, a TakoX 3aXBOPIOBaHHSIM, IO BHKIMKAIOTHCS TelbMiHTaMH  (TIHCTamM#) i
HAWMPOCTIIMMHA B TIPOIIEC] MEPEBE3CHHsI CLIbCHKOTOCIIONAPCHKUX Ta IHIIMX TBapuH. Jlkeperamu
3apakeHHS MOXYTh OyTH MPOJYKTH i CHPOBHHA TBAPHHHOTO TIOXOJIXKCHHSI.

Cepen1 300HO3HUX 1H(EKIIIH 0cOOIMBOMY OONIKY i UISTat0Th CHOIpChKa BUpa3Ka, OpyIenbo3, carl,
SNLYP, & TAKOXK JIESIKi TelTbMIHTO3M (€XIHOKOKO3) Ta XBOPOOH, 1110 BUKIIMKAFOTHCS HAMITPOCTIIIMMH.

PesepByapom 1 mxepenom iHdekuii € xBopi TBapuHHM (BenMKa porara XynoOa, KOHi, BiBIi,
KO3H, CBHHI), & TAKOX MPOAYKTH 1 CUPOBHHA TBAPMHHOTO MOXO/DKEHHS. 3aXBOPIOBaHHS TBapWH NPHU
TPaHCHOPTYBaHHI MOXX€ BHHHKHYTH [pH TOPYIIEHHI BETEPUHAPHO-CAHITAPHUX HOPM MpH
BiJIBAHTA)XCHHI 1 IepeBE3CHH] TBapHH, 110 3HAXOJATHCS B IHKyOaliifHOMY Tiepio/ii 3aXBOpIOBaHHs, a00
BHACJIIZIOK CHIJILHOTO YTPHUMaHHS XBOPHX 1 3[0POBUX TBapHUH.

[ndexuiiiny Hebe3neky Ha TPaHCIOPTI MOXYTb IMOCHIIOBATHA TPU3YHH — LIYPH, MHUIII Ta iH.,
IO JKMBYTH Ha cyAHi a0 B MiCLSIX HABaHTAXXCHHS, BHBAHTAKEHHs, THUMYAacoOBOrO 30epiraHHs
MPOJIOBOJIBYMX BAHTAXKIB, @ TAKOXK KOMAaxH — IMEPEHOCHUKH THQEKIH (MyXH, JesKi BHIH KOMapiB i
KIimiiB). MiclleM NPOHWKHEHHS MIKPOOPTaHi3MiB MOXXYTh OyTH IIKipa TMpAIIOI0YNX, MHTIATAHU,
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CIIM30Bi 0OOJIOHKH AWXaJbHUX IIISIXiB 1 TpaBHOTO TpakTy. JIronnHa 3apa)kaeThCsl BiJi XBOPUX TBapWH
npy OJU3bKOMY KOHTaKTi 3 HUIMH B Mpo1ieci 00CITyrOBYBaHHS TBApUH, L0 MEPEBO3STHCS, a TAKOXK MPU
KOHTAKTI 3 iHQIKOBAaHUMH MPOAYKTAMHU TBAPUHHOI'O MOXOJKCHHS (IIIKipa, IIKYPH, MOJIOKO TOIIIO).

[lepeBe3eHHss TBapHH, CHUPOBHMHM TBAapUHHOTO IIOXO/PKEHHS 1 OIlONOTIYHMX TIpernapariB
CYIPOBODKYETHCSI HE TUNBKM TOTCHUIHHOIO 1H(EKUiHHOI HEOE3MeKor, ale TaKoX HeOE3MeKOro
TOKCHUYHOI 1 aJlepreHHoi [ii. 3BepTaeThCs yBara Ha IMOsBY JIIKAPCHKO-CTIHKHX (POPM MIKPOOpTaHi3MiB,
30KkpeMa 30yIHUKIB 300aHTPOIMOHO3IB, Yy pe3ylbTaTi HIMPOKOTO BHUKOPHUCTAaHHS aHTHOIOTHKIB ¥y
TBapuHHHLTBI. lle yckimamHroe miarHOCTHKY 1 mpodinakTuky iH(exiil. biapim BHCOKY, HIX paHile
HPHUITYCKaIH, HEOE3IEKY SBISIOTh COOO0I0 alepreH: TBAPHHHOTO 1 POCIMHHOTO OXO/DKEHHS. BrMarae
yBaru HeOe3neka ypakeHHS 0OCIyrOBYIOUOTO MEpCOHATy TPHOKOBHMH 3aXBOPIOBAHHAMH Y TIPOIIECi
TIePEBE3CHHS BaHTAXKIB.

Cepifo3HIM THTAaHHSIM TIPH TIEPEBE3CHHI BAHTAKIB POCIMHHOTO 1 TBAPUHHOTO IOXODKCHHS €
TaKOX TIONIePePKEHHS TOITUPEHHS IIKITHUKIB POCIHH 1 30yIHUKIB iHQEKIIHNX 3aXBOPIOBAHb TBAPHH.

OKHUCITIOIYl pEYOBUHU HEOE3MEeUHI B MOXKESKHOMY BiJHOIICHHI 3BaYKAHOUM HA IX 3/aTHOCTI
MiATPUMYBAaTH BOTOHb 200 BHKIMKATH 3aiiMaHHs TOploYnx pedoBUH. Cami OKHCIIOIOYi PEUOBHHU
HETOpIOYi, aje MarTh HAJJIUIIOK KUCHIO, SIKUH BOHH MOXYTh BiJJIaBaTH IHIIMM pPEYOBHHAM, IO
CHpusie MATPUMI TOpiHHA ab0 BUKJIMKAaE TOPiHHSA. B BigMiHY Bif BOTHEHEOE3MEUHUX PEUOBHUH
OKHCIIIOI0Yi PEYOBUHH HE MOTPEOYIOTh MPUCYTHOCTI KUCHIO ISl peaKiiii TOpiHHS.

Psin okuciroBaduiB yTBOPIOE 3 OpPraHIYHUMH MaTepialaMd BUOYXOBI CIONYKH, SIKI MOXKYTh
BUOYXaTH MPHU CHJILHOMY BOTHI ITiJ] Ai€I0 JETOHATOPA, yAapy i TepTs. Buxomsuu 3 bOro, OKUCIIO0Yi
PEYOBHMHHN MOXKHA PO3/IUTMTH Ha HACTYITHI OCHOBHI TPYITH:

— BHOYXOBI B CyXOMY BHTJISIL;

— YTBOPIOIOTH BUOYXOBIi CyMIllli 3 TOPIOYUMH PEUOBUHAMU;

— yTBOPIOIOTH BUOYXOBI CIIONYKH ITPH B3aEMOJIT 3 PSIIOM XIMIYHUX PEYOBHUH;

— BHOYXOBI IpH MOMAaAaHHI y BOTOHB a00 MPH B3aEMOI1 3 KUCIOTOIO;

— CXWJIbHI 0 CaMOPO3KIIaIaHHS;

— BUKJIMKAIOTh 3aliMaHHs TOPIOYMX MaTepiais;

— KOpO3iifHi.

[Ipu MopchKkOoMy TepeBEe3CHHI JesiKi BaHTaxi, HaNpUKiIaJ, KUCIOTH i JYTH, SIKi MOXYTb
YUHWUTH IKIJJIMBUH BIUIMB HA METAJICBl KOHCTPYKIIIT 1 yCTaTKyBaHHS Cy/HA.

Kopo3iiiai pe4oBHHN MOKYTh PYHHYBaTU METall, CKJIO, TIIMHSHI 1 KpeMEHUCTI MaTepianu. Psn
PEYOBHH I[OI0 KJIACY CTa€ KOPO3IMHUMU TIIBKH TPU Peakiii 3 Bo00 ado Bojiorow. YacTuHa inkuX i
KOpPO3ifHUX pPEYOBHMH IPH 3ITKHEHHI 3 marepoMm, 0aBOBHOK, COJIOMOIO, MOJPIOHEHOIO IEPEBHUHOIO,
JKUpaMH 1 MaciaMid MOXKYTh BUKJIMKATH caMO3aiiMaHHI.

Paniarmiiina HeOesreka BWHHMKAE B pe3yibTaTi il 1OHI3ylOuMXx anbda-, Oera, ramMma-,
PEHTTEHIBCHKUX 1 HEUTPOHHUX BUIIPOMIHIOBAHb.

Anb(a-BUIIPOMIHIOBaHHS — II€ TIOTIK BAYKKUX YACTOK — sIEP aTOMIB TEJIit0, IO MPOJITAIOTh Yy
MOBITpi BizcTanb 10 11 canTuMerpiB. Lli 9acTKu MOTMMHAIOTHCSA TOHKUM IIAPOM MaTepii, 1 3BHYaiHUA
OJISIT MOYKE CITY’KHTH 3aXHCTOM BiJI X BIUIHBY.

Bera-BunpomiHIOBaHHS — TMOTIK E€JIEKTPOHIB a00 TO3WUTPOHIB, MO JIETATh 31 MIBHIKICTIO,
OJIM3PKOI0 JI0 MIBHAKOCTI CBiT/a. bera-BumpomiHIOBaHHS Mae OiUIbIIy MPOHUKHICTh, HDK alb(a-
BUTIpOMiHIOBaHHS. J[is 3axucty Bijg OeTa-BUIIPOMIHIOBAHHS BUKOPUCTOBYIOTh €KPaHHU 3i 3BUYAHHHX
MaTepiajiiB abo Mpouiapok mosiTps (Oe3neuHy BiJICTaHb).

l'amMMa-BUNIPOMIHIOBAHHS SIBJIIE  COOOKO TMOTIK TaMMa-KBaHTIB, IO MONIUPIOKOTHCS 31
HIBHJIKICTIO CBITJIa 1 MAIOTh BEIUKY MPOHHUKAIOUY 3JIATHICTh. 3aXUCT BiJ| Jiii raMMa-IpOMeHiB OiIbII
CKJIaJIHA, HIXK BiJl ajbda- 1 0eTa-BUIPOMIHIOBAHHSI.

HeiirpoHHe BUIIPOMIHIOBAHHS — II€ MOTIK €JIEMEHTAPHUX YACTHHOK 13 Macolo, OJM3bKO0 JI0
MacH MPOTOHA, ajie BOHW He MaloTh 3apsany. Lle BUIIPOMIHIOBAHHS BOJIOJIE€ BENUKOI MPOHUKAIOYOIO
3/IaTHICTIO 1 BUMArae Jiisl 3aXMCTy 3aCTOCYBaHHS CIIELiajbHUX MarepianiB (Kaamiid, 6op Tomo). Skmo
palioakTUBHI PEYOBMHHM BiAMOBITHUM YHHOM YIAKOBaHi, TO iX BUIPOMIHIOBAaHHS MAlOTh JYyXKE MaJHi
BIUIMB Ha HABKOJIMILIHI npenMmeTd. YacTHHA BaHTaXiB, HAPHUKIIAA, HEYNAKOBaHI Py, MOXYTb OyTH
BIIKPUTHUM JPKEPEJIOM BHIIPOMIHIOBAHHSI.

JlxepenoM 10HI3YIOUMX BHIPOMIHIOBaHb IIPH TIEPEBE3CHHSIX BAHTAXiB Ha MOPCHKOMY
TPAHCHOPTI MOXYTb OYTH paliOakTHBHA CUPOBUHA (PyIOH ypaHy, TOpilO, IX KOHUEHTPATH), SAECpPHE
najuBo (AEAKi 130TONMM ypaHy 1 TpaHCYpaHOBHX €JIE€MEHTIB), 130TONHA MPOAYKLis (pi3HOMaHiTHI
JoKepesia BUIPOMIHIOBAHHS, CIIOJIYKH 3 MIYEHMMH aTOMaMH), paliOakTHUBHI Biaxoau (ra3ornofioOHi,
pinki, tBepmi). [Ipy mepeBe3eHHI pallioaKTUBHUX PEYOBHH, IO AUISATHCS (HAMPHUKIAN, SIEPHOTO
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NaJMBa aTOMHHUX EJIEKTPOCTAHIi) 3aCTOCOBYIOTHCS JOJATKOBI 3aXOAM IIOAO 3armo0iraHHs SACpPHOI
HeOe3MeKn, TOOTO BUKIIIOYECHHS! MOXKIIMBOCTI SIAEPHOT0 BUOYXY B ITPOIIECi TPaHCTIOPTYBaHHS.

Henotpumanus mpaBui 1 HOpM panianiiiHoi Oe3nekd MoKe MPH3BECTH 10 HeOE3MeYHOro
palnioakTUBHOTO 3a0pyIHEHHS HABKOJIHUIIHBOTO MPUPOAHOTO CEPEJOBHIIA, NpPEAMETIB (OIsry,
NepeBaHTAXYBAILHOTO YCTaTKyBaHHS, TPAHCIOPTHHUX 3aco0iB), ypaxeHHs moneil. HeOesmeka
pamianiiHUX BaHTaXIB IOJSTA€ y 30BHINIHBOMY ONPOMIHEHHI JIIONWHU ITOTOKaMHW HEWTPOHIB abo
raMMma-mpoMeHiB, a TaKOX MOJJIMBE Pai0aKTHBHE 3a0pyMHEHHS MIKIpH 1 YTBOPEHHS BHYTPIMIHIX
JDKEpeIT OTPOMIHEHHS TP TIOMAaHHI PalioaKTHBHUX PEUYOBHH B OPTaHI3M 3 1KEI0, MOBITPSIM, depes
MIKipHI TTOKPUBH 200 BITKPUTI paHH.

BigmoBigro mo 3akony VYkpaimm «lIpo 3axucT MIOOWHM Bil BIUIMBY  10HI3YIOUOTO
BUIIPOMIHIOBAHHS» OCHOBHA JI030Ba MEXKa 1HIWBIAYaIbHOTO OIMPOMIHEHHS IMEpPCOHATy O00'€KTiB, Ha
SAKUX 3MIACHIOEThCS TPAKTHYHA MiSUTbHICTh, HE TOBWHHA mepeBumryBatu 20 Mimi3iBepTiB (M3B)
e(heKTUBHOI 1031 OMPOMIHEHHS Ha PiK, MPH BOMY JOMyCKAeThes ii 30imbiieHHs 10 50 Mimi3iBepTiB
(M3B) 3a yMOBH, IO CEPEAHBOPIYHA 1032 OMPOMIHEHHSI IPOTATOM I'SITH POKIB MiAPAA HE TEPEBHIYE
20 miniziBepriB (M3B) [2].

BucHoBkn. HeOesneuHi BIACTMBOCTI BAaHTXKIB BUMAararOTh YiTKOI perjlaMeHTaIlli  yMOB
TIepPEBE3CHHS, OCOOIMBO Ha MOPCHKHX CY/IHAX, [ B CHJIy Crenu]iki TPaHCTIOPTHHX 3acO0iB B OJHOMY
BaHTKHOMY MPUMIILICHHI JOBOIUTHCS PO3MIIITYBaTH BEIUKY KUIBKICTh BAaHTAXKIB 3 PI3HUMH BIACTHBOCTSIMH.

Takox, y BIATOBIIHOCTI 10 MI>XKHAPOTHUX TPaBUII, yCi 0cOOH, TIOB'SI3aH1 3 TPAHCTIOPTYBAHHIM
HeOe3MeYHnX BaHTaXiB, 3000B'I3aHI 3HATH XapaKTEPUCTUKY Ta BIACTHBOCTI BaHTaXiB, YMOBH ix
30epiranHs B MOPCHKOMY TOPTY, CIIOCOOM TIOBO/KEHHS 3 HAMH TIPH 3aBaHTaXXEHHI 1 pO3BaHTaKEHHI
CyJleH, TIOPSIOK PO3MIIIEHHSI Ta YKJIaJaHHS HeOe3MeuHUX BaHTaXIB Ha CYAHO 1 B TOPTY, 3aXOIH
Oe3nekr, TeXHIKy Oe3NeKd, TMPOTUIIOKEKHI 1 CaHITapHI 3aX0oAM, 3aXOAW IMIOJO0 3armobiraHHs
3a0pyAHEHHSI MOPCHKOTO CEPEIOBUIIA.
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