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the internal points of the matrix of raster data is made a correlation analysis to estimate the
relationship of the thematic maps (layers) of GWL and SGA on the basis of a "sliding window”.
‘The algorithm of these calculations is presented in Fig. 2.

Mapping results are obtained on the basis of a “sliding window " with correlations within
the values of the three intervals (1) — (0.3) (0.3) — 0.3 and 0.3-1 indicates the presence of
feedback and direct correlation between the considered thematic layers. On the basis of the
electronic card ofizokorrelates is possible can be visualiation in the form of cartographic arisen
situations, which will allow to considerably simplify decision-making processes’.

References:

I.  Berlyand A.M. Flectronic mapping in Russia/ /Soros Educational Journal.— 2000. —Nv 1.

64-70p.

Berlyant A. M. GIS kartografirovanie. - M.: 1997, — 64 p.

J. Konovalova N. V., Kapralov E. G. Introduction to GIS, Tutorial. Ed th 2nd revised and
enlarged. — M.: 000 "Biblion", 1997. 160 p.

4. Shaytura 8. V. Geographic information systems and methods of their creation. - Kaluga:

Publishing house A.N. Botchkareva, 1997. 253 p.

Tsvetkov V. |. Geographic information systems and technologies. A series of "Dialogue

with the computer” — Moscow: Finance and Statistics, 1998. - 286 p.

6. Usmanov R.N. Fuzzy modeling processes of water intake systems of artificial groundwater
recharge//Chemical technology. Control and management, — Tashkent, 2007. = N¢ 1.
63-69p.

7. Usmanov R.N,, Seitnazarov IC K, Justification of technological schemes of groundwater
intakes for single beds under the fuzzy initial information//Chemical technology.
Control and management. N 3/2013, 38-63 p.

S:-J

wn

Semkiv Oleg Mikhaylovich,

National university civil protection

of Ukraine, vice rector

E-mail: legoolegl @raritblerru

Ceskis Ouez Muxaiiosuy,
Haytonasenuii yuiscpcunem

yusirbrozo saxtcmy Yipatu, npopexriop

Computer graphics of the oscillation
trajectories of 2d-spring pendulum weight

Usmanov R. N, Seitnazarov K. K. Justification of technological schemes of groundwater intakes for
single beds under the fuzey initial information//Chemical technology. Control and management.
N0 3/2013, 5863 p.

' Berlyand A.M. Electronic mapping in Russia/ /Soros Educational Journal, = 2000, - N¢ | 64~
70p; Berlyant A, M. GIS kartogratirovanie. - M.: 1997 - 64 p,



64 European Applied Sciences: modern approaches in scientific researches

Komn’iotepHa rpadika TpaekTopii KonueaHb
BaHTaxy 2d-rMpyXMHHONro MasTHMKa

Hocmanvaxa npobaesu. AKTYaAbHICTH Aocaiamenss 2d-npysuaHuX MARTHHKIB BHHHKAZ
¥ 5HHSKY 3 BIVIBACHHMIE MORARBOCTAMN 1X «<HECTRHAAP THOTO » BHKOPUCTAHNS K ¥ TeQpeTit-
HOMY MAAHi, TAK 1 Ha MpakTHi. Ao, Biaomi | 30 85K MAATHHKLS 3 GajoBHMH TPAEKTOMANT
AVHAMIMHIIX CHCTEM Ha noacpnri TOpa, 8 TAKOHR 15 TLOPIEKD MATEMaTHYHHX 'ﬁb\hspx\in. I{piM
TOro, Arfeperiiansnl PIBHAEHS KOANBanb 2d-rpyRaHEIX MASTHHKIB NOAIGHI piBHAHHSN
Japatl «XHRaK-RepTea»,

Prc. 1. 2d-npysiHHUR mastiHAK

[Mpyasunine (A00 eAQCTHIHNM) MAITHHKOM HaIHBATH KOAMBAADHY CHCTEMY 3 MEXaIiHNgn
UPYRHHOK) (300 T SAMIHHIKOM — ASHKIIM EASCTHKOM ), 10 34XPIIACH OAHHM KiHLEM CTAONAP-
HO, 0 Ha IHIIOMY KiHi SHAXOARTHOA BAHTOK [EBHOT MOCH, MKMH KOAMBRETHOR SABARKI NPYKHHM
aycrasss mpyskaam. [ps qpoMy npuitnaTo BBUKaTH, 0 KORCTPYKTHBHO 330 e3neiyETacs noe-
PCHHE wHE SrMHAHH > I'L'Flyﬂclulﬂﬂ. i o BOHQ PIJ:‘T-UI!UBYETIM'_“ T‘UPI-IROHTE'ABHD .16(1 BBPTHKHJ\I’JHO.
TolTo KOANBAHH AATNCHINIOTHES HEPEBIKHO JABARKI TPYKHUM BAACTHBOCTAM MPYAKUHIL

¥ aireparypi 2d-0pyRuEHAM MASTHIKOM HABHBAIOTH" AHAAOITHHY KOAUBAALHY CHETEMY,
RKa Bip HIBCACHOT BIAPISHAEThEA cOCOBOM KoauBanus. A came: y 2d-npysumnomy Masttsinky
(puc. 1) KoAHBIHEH TIAZ HPYHIHE SATICHIOETACS HEBKUAO CLALIOHAPHO SAKPIIACHOIY KitIg
Y AU, TIOAIOHO 3BHMaAHOMY MaATHHKY (BCiMa TCPTAIME | OLOPOM NOBITPA SHeXTYEMU).

Hp]i TAKMX KOAHBaAHHIX L]_jKElBiCTh BHKAMKAE FreOMETpPHUYHA l.lJCI'PMil TPaEl{’.[‘CIPi]- II!!pL‘Mj LLeH=
a5t 10 rAomHl (DenTpa) BanTaxy. Agie BOHE LMOCTPYE PR RIOK BIAIOBIAHUK Anpeperi-
AABHIX PIBHAND, O ONUCY OTH KOANBANHS 2d-npyRuunoro MagTiuka, Ane it Audrepenuiansai
PIBHAHER MOMHZ BUKOPUCTOBYBATH | 8 iHWinX saxasax (Aeaxi 3 anx mepeaitesi siune). Tomy
OACPHEHT PeOMETPIYHT (hOpMU TPIEKTOPIR HePeMLICHES 1O HAOIKHL BAHTIRY IOCTPYIOTH
PO3E A3KH qUX33ATY, 11X POSTASA ACIBOARE aHaAisybath (noAIDHO Siaomuh Pirypas Aiccay)
XAPAKTOP DACPHAHMX POIBSIKIB B CYyMIKHIX 3a8a4aX,

' ODE ARCHITECT Companion (Consortium for ODE Experiments). New York: John Wiley
& Sons, Inc, 286 p.

* Broucke R, Baxa LA, Periodic solutions of a spring-pendulurn system, Celestial mechanies
September 1973, Volume 8, Issue 2, P. 261-267.
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3poayMia0, IO HA XapaKTep KOAHRILL 2d-npysaUAHOTO MASITHIKA BIAHBATHMY T Taxi
|1apmﬂpu: Maca BAHTAMY M, MOUATEOBY AOWKUHA IPYRUHE Y peHapanTaxenomy crasi L,
KoePiIERT HOPCTKOCTI k TipyAitHy, 3 TAKOK MOMATKOB] yMOBH IHITHIOHAHHA KOAHBaHL — TaKi
Ak ouATKONKA Ky T BiAXIACHHA O (£), nouATKOBR WNHAKICTD Dtheta 2d-nipy&HRHOIO MAATHA-
Ka, Ta MBHAKICI) 1TOUATKOROTD THOAOBHEITHA tiaa npysknan DLO.

[ocranuexa saadanns, PoapoORTH METOA BHIHAUCHHA gacoBanmis KOMITIOTEPHOT TPAdIKK
reoserpHyol $opmit TPAEKTOPIL nepeMimeHs Mo IACUHHI BAHTURY 2d-Ipy R HEOTO Ma-
ATHHKE SAASKHO BiA flOro napamerpis.

Olonosra vacrma. ey Bt KOARBAHHA 2d-npyRHHEOTO MAITHRKS Byaemo ' 3a pono-
MOFOI0 CHETEMIE AR(EPERTIIRABHIX PIRHAY

d d o
-:%eh]z_ZEI.(f]aﬂ(r]-w.slsm(ﬂ(t}}

L(t)+L, : (1)
: (e CokL
%L(}F(L(r)-{- L‘.)[‘i-ﬂ(r)} -——?f:—)~+9.81,cos(9(r]).
-1 4.5 05 1

Puc, 2. Cnin i KONWBaHHA BaHTaXY

Tyt B(t) kyT BIAXHATHES MAATHIIA, k — xoediuicHT KOPCTKOCTL HPYAIHEL; M — Macd
masTHEKa; L, — HOYITROBR AOBKHUHA MASITHHED.

Poak asysari CHCTEMY PIBHAHD GyACHO OARIM 13 THCCADHIX MeTUAlR, Hanpuraaa, Pyare:
Ky'rri, AAn Tecty (‘v HOpIBHAHHINLY ?) 3 TaKUMH MApAMETPAMH k=256;m=1;L =linouarko-
HUMIL YMOBAMEA? KYT MOMATEOBOIO BIAXMACHES thetal = 0; WBMAKICTD TTOYATROBOGTO BIAXHACHHA
yia npysuan Diheta = 0.5; MBMAKICTS MOYATKOBOLO NOAGRMKCHILE miaa npyskuan DLO = 0.

I froucke R, Baxa P A. Periodic solutions of a spring-pendulum system. Celestial mechanics
September 1473, Volume 8, Issue 2, P 261-267.

2 Gavin Henri P Generalized Coordinates, Lagrange's Equations, and Constraints, CEE 541
Structural Dynamics - Duke University — 2014, 23 p.



66 European Applied Sciences: modern approaches in scientific researches

Opcpranuit poas's3ok cutesi pinsarn (1) AOSBOASE 34 IHATIACHHMI SHATCHHAMM K AUC-
KPEeTHE MOMEHTH Hacy t HUIHAATH IHAYEHHA Ky TiB BigxuacHus 0 (), 3 TaKoK MHTTEBE SHAMEH-
s Aomwan riaa npyssamn L (b). Lle aossoase nobyaymats (puc. 2) sa naomunni Oxy Auckperty
NOCAIAOBHICTS TOMOK, MCAR CTTOAYHEHHS SKHEX OACPIRHMO HABAMKEHII CAIA BIA KOANBAHI

sanTaky. [lpn isomy
x=(L{t)+ L )sin(8(r)); y=—(L(2)+L, )cos(O(r)). (2)

Ha pitc. 2 300pakeRo cAIA RiA THIOBOT TPACKTOPI KOAHBAHHS BanTLRY 2d-ApyRuunOTo
MAATHHED 3 «TECTORMMI» napaue'rpaml. AAe MACTD BHHHKAE H(’!Oﬁ)‘:FAHimn H(‘Ilfy'!(y QCDI;AJ‘I‘
BILX TPAEKTOPIN, AKI 6 BIAPIFHAAKCH BIA THIOBHX TeBROW vcobansicTio. Axe came ocobansi
TPAEKTOPIT HACTILIE [PCACTABALIOTE IHTEPEC AAS TTPAKTHEN, AAS BHABACHIA OCODANBIE TPack-
Fopii KoaAnBanEg BaRTARY 2d-UpyRIHHOIO MANTHHKE He0BXIAHO BMITH BH3HAYATH AHA eI
papamerpis, ski 6 saGesneanan 0cobansy fopmy FpackTopil.

Biittaniami 0CoNAHBE FPAERTOPT KOAHBAHTE BaHTaAy 24-npyRuHHOro ManTHHER BHyaemo
33 ADNOMOTO10 PASOBHX TPAEKTOPIN B NAOUIMNAX IHAUCHL IAPAMETPIR {9 (1 ) ,{j(; )} i
‘L(r ).L(f]} | AR KPANKOI NOSHAYCHO MOXiAHY no L TTpy oMy Ha gasosiit nAOLMHEI Gyae
SAHICHIOBATHCA MOMIYE KPATIMHAX (AS0BAX TPACKTOPI,

3asuaunmo, mo azosa TPACKTOPIA Ha (PAI0BIl NACKHMEL € OPTOTOHAABHO TTPOCKLIEW iH-
TerpassHol kpusol pase’uaky pistsis (1), cnpsmosanol #a dasosy raoumy 3 gasoBoro npo-
crapy .{9(! ).é{r),r} M {L(t].ﬁ(f Jat |, mxa amilIoE Co0I0 POPMY SLACKHO BiA I8itit FHaver
OAHOTO 3 HApaMeTPIB. Ans prsaateHOO uﬁcpcmo t[‘_rixm&m‘lmﬂ TRpaMeTpH k,mra l.li, a amMin-
1138 BYAC UIBMAKICTS HOYRTKOBOTO Biaxuackmst tiaa upyist Diheta. Kpurivne suauenms na-
paserpa Drheta BATOBIAATHME BHTIAKY, KOAW IFIETPAALIA KPUBA NpHiMe Gopay, 33 4Kow 1l
ToscH DAY Th B3aemonpoeriiioouimt TODTo Ha (A8 NAOUMIL BOHH MATHMY T GAHAKOM
{(afo Bamanki) koopansars, TIia KPHrHaius TYT posyMiemMn SHUCHHA DAPaMeT Pa, 1IP# 2roney
PeayAnTAr KoAlBaHy 2A-pyRHEEONo MagTIKa crabiAlsyeThes Ha AKICHOMY PIBHI, U0 HAOURG
MOREHA SIOCTEPIATI S SMINOK XAPAKTEPY CAIAY BIA KOAHBAHIN Bab TOKY,

Banauati B3aEMOITPOCKITIIDIT] TOMKR iwn‘rpzmmm KPHBOT IIPOIIOHYETHTH 30 ADHOMO-
o noﬁy,\(mu NOCAIAOBHOCTI AHIMaT X ]()ﬁpajﬁcllh l.pa:mimx ‘rpaEKmpiﬁ Ha Qaa:iﬂBli‘il TIAG-
L, HOBYAOBIHUX tcoBami koM oreprot rpadiks. Arimo sa Gasonii HACUIHTH POSTASITYTH
HOCATAQRIICTY GatoBUx TPAEKTOPI K peayanTaty isinn napamerpa Dtheta, ro naowno ﬁpu-
e BRDOPY AOr0 KPHTHUHOPO SHAYCHHEN BHIASAGE + 0K HABEACHEA HA PIIKICTh» 300 paskens
3 = IAYTARINT aaosol TpackTopil. Tlpi nposy KPrTHYHEK MY MoK By TH ACKIABKA.

Ok, MAEMD TAKHA AATOPHTM HOWIYKY OCODAHBMX TPAEKTOPIR KOAHHAMHA BAHTIRY
2d-npyiKItHHOTO MASTIIKD 30 AQUOMOUOI0 BHINALSIIA KPHTHWINX SHaUeHb Xepyiouoro na-
paMerTpa.

Kpox I. Mikcyemo 31age1s BCixX napaMeTpis, Do BILAHBAIOTY 1 XAPAKTED KOAHBaHb, KPIM
OAHOLO; SKIIT HEZBLMO XEPYIOIUM.

Kpox 2, Ckaaaaemo HpOrpamy nobyaosn 110CAI AORIOCT] AHIMALIHEHX 300paKes GasoBuy
TPREKTOPIR JAASAHO BIA 3HAUCHIH KCPYIOuoro uapametpa.

Kpfm 3. BH3tiaacMo MOMEHT1L, KOAW qm:luu.a 'i'}'l'.h—.'x'rupi» YIROPHTLCR HIREMOHPOERI{iomn:
YHMH TOUKAMI THTENPAABHOT KPEBOT, 10 AOSBOANE BILHAMHTH KPHTHHIE SHAEHEN KePY IO
napamerpa.
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Kpox 4. 32 BH3HIYCHHM KPUTHUHHM 3HIEHHAM TIAPAMETPA TIEPEBIPAEMO KOANBAHHH
2d-MaRTHHKA IASXOM YHAOUHEHHS CAIAY BIA KOAHBaHI BaHTARKY.

Kpoi 5. 33 ueofxiaHOCTI 33 KPOKOM 3 BHSHITAEMO HACTYTTHE HAYCHHSN KEPYIOUOIO napa-
SeTPa a00 5aKiHUYEMD 00UMCARH .

Y pesyAsTaTi BHKOHAHHS BAFOPHTMY (YAC BHIHAUCHO HOCAAGBHICTE KPHTHYHUK AU
KEPYIOUOTO NAPaMeTpa, skl BIATOBIALTHMY Tl 0COTAMBIM TPAERTOPISM KOANBAHHA BAHTAKY
2d-npyRHHHOIO MASTHIKA.,

lpoiawcrpyeso aAropiT™ Ha IPHKALAL PO3NOYATOMY BLLe, 3aPIKCYEMO 3HAUCHIMH TTa-
pamerpinm =1 i Lu = 1. TTia 5ac 0GHHCACH D 3PYHHO BUKOPHCTORYBATI SBEACHNIT KoeitienT
woperkocr k=981lwm/ L

Byao craaaeHo mporpamy nMoGyADBH OCODAHRHX TPAERTAPIN KOAMBAHHSA BIHTAIKY
?.d-rrpy“a{m-muw.‘- MASITTHUER JAACKHO BIA KPHTHHHOTO 3HIMCHHHA Dtheta C'rp}m'rypyﬂaru 30
EIPEIJKI’.:‘HHFI ]HIPIE”QHU J2 IHAMCHHAM 3BEACHOTD KU\.‘(PIIUE'IITJ 3’((1[)("]'1{!.}!..”1'1 = Ilﬂ_pﬂ.METPa W,

Ha komnomy 2 pucyniis 1-11 zobpaxeno:

— IHTErpaALny KPRBY i (pasony Tpacktopin (aiuupyu) §

— asosy TPAEKTOPLO B [1AOIHHI ilg (f );3(!)} ¢ BIATIOBIAHY KPHTHIHOMY 3HAYCHIIO
napameTpa (no yentpy);

~—  BIATIOBIAMY OCOBAHBY TPAEKTOPLIO KOAMBAHHA BanTary 2d-HPYKMHIOIO MASTHUKS
(nparopys, nopisusTy 3 peayAptatasy poboty ).

61

Puc. 2. BapianT w =8, Diheta = 8,08

' Chen Y. T Scientific computing and visualization, Sprning pendulum system, top. 4 bttp://ocw.
netuedutw/upload/classbfs 1 209054703143981 pdf.
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=8, Dtheta= 10,32

Puc, 3. Bapiant w

4,216

Puc. 4. Bapiayt w =5, Dtheta

Puc. 5. Bapiast w= 5, Dtheta

=8,6

I

Dbz =

5, Dtheta= 10

Puc. G, BapiaHt w
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Puc. 10. Bapiant w =3, Dtheta = 6,68
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Puc. 11. Baplantw =3, Dihela=13.9

[MepexoHatiaa y AGCTOBIPHOCT] ROBYAORAHHY GrOGAMBHY TPAEKTOPIA KOAUBAHHI BAHTARY

2d-npyRUHHEOTO MAATHIKA 33 OOPAHHX 3HAGCHE M, L T4 W MOKHA 33 AOTIOMOI0S0 11POrpamit
PO FiRHIs CHOTeMI piskans (1)

sol:= dsolve ({deql, deq2, L (0)=L0, theta (0)=theta0,

(D (L)) (0)=DLO, (D (theta)) (0) = Dtheta}, {L (t),

theta (t)}, numeric, output=listprocedure);

Aanl HenGXIAHO YIIOPAAKYBATH DACEIKAHHI PO3N HIOK;

solu:=subs (sol, L (t)); # poas'auox L(1)

solv:= subs (sol, theta (t)); # pose suak 6(1)

TTisroryemo macis 5 N tovok pas noGysosm calay sa ymosuui wac T:
N:=500: T:= 40: x0:= 0: y0:= O:

forifrom Oto N do

uu:= solu (TYi/N); vvi=solv (T*i/N);

x1:= (LO+uu)*sin (w):

yli=— (LO+uu)*cos (vv):

Dr [il:=line ([x0, y0|, [x1, y1], scaling=CONSTRAINED);
x0:=x1: y0:=yl:

end do:

B pesyastari Gyayemo so0pazkenus 0co0AnROT Tpaskropil koauBasHs:
display (seg (Dr [i],i=0.N));

Buenosor. PospobacHo MeTOA BUSHAMCHHA ICOMETPIHOL IOPME 0COBAHBOT TPackTOpii

HPM KOAMBAHH] BAHTLRY 2d-NpysunRoro MasTiEKa, S MOKIH BUKOPHCTUBYBATH AAS
PO3IB AFAHIA 2aAM, CYMBKHEX 33 HO0 CyTHICTHO,
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The opportunity to improve a bonding strength
of a carcass rubber to a textile cord

Rubber-cord parts and their goods are widely used in the technics and different fields of in-
dustry, Therefore, strength properties of adhesive compounds are of considerable importance.

A formation of the adhesive compound begins from its elements contact, at that, there 1s
a wetting and spreading of the adhesive on the substrate’s surface, that helps to form the
molecular contact. Dispersion forces with the formation of other molecular bonds act in the
area of contact between molecules of the adhesive and substrate. Chemical bonds are formed
due to the molecular contact under the action of heat in the présence of functional groups,
capable to reactions with the substrate’s functional groups, in the adhesive’s elastomeric niatrix.
The formed adhesive compound is characterized by a certain strength (static and dynamic or
¢ndurance), depending on mechanical and fatigue properties of boundary (transition) lay-
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