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SECTION 2. Applied mathematics. Mathematical modeling.

Marina Yurievna Paklyachenko

Post-graduate cadet of the Information Security chair
Voronezh Institute of the Ministry of the Interior of Russia
marina_lion@mail.ru

COMPARATIVE ANALYSIS OF DATA COMMUNICATIONS SYSTEMS
AND TRANSPORT SYSTEMS MODELING : MODELS OF THE
CORRESPONDENCE MATRIX COMPOUND.

Abstract: The article constitutes a basic review of theoretical statements dealing with
the aspects of compound multi-channel  system  mathematical  modeling.
The work treats and summarizes the knowledge on the describing the quantitative and
dynamic  characteristics  (correspondence  matrix) of the referred systems.
The examples of the matrix compound in the gravitational, entropy, intermediate capabilities
and rival centers models are given.

Key words: model, multi-information systems, correspondence matrix, parcel,
channel, stream.

CPABHUTEJIbHBIA AHAJIN3 MOJIEJIE CUCTEM IIEPEJAYHY JIAHHBIX U
TPAHCHOPTHBIX CUCTEM: MOJIEJIU ®OPMHUPOBAHUSI MATPUIIBI
KOPPECIIOHJEHIIU.

Annomauyun: B pabome paccmampuearomes 0CHO8Hble meopemuyeckue noa0#CeHus,
Kacaowuecs 60NpPOCO8 MAMEMAMU4ecKko20 MOOeIUPOBAHUS CLONCHBIX MHOSOKAHATbHBIX
cucmem. Cmamvs anaiusupyem u obodwaem cnocoobl ONUCAHUAL KOJIUYECMBEHHbIX U
OUHAMUYECKUX Xapaxmepucmux (cocmasnenue Mmampuy KOppecnoHOeHyull)
paccmampusaemvlx cucmem. Ilpusooamcs npumepvl cocmagnienus Mampuy 6 pamMKax
2PAsBUMAYUOHHOU U SHMPONUUHOU MoOenel, Mooenell KOHKYPUPYIOUWUX YeHmpos u
NPOMENCYMOUHBIX BOZMONCHOCHEU.

Kniouesvle cnosa. mooenb, MHO20KAHATbHbIE UHGOPMAYUOHHBIE — CUCHEMbL,
Mampuya KoppecnonoeHyull, NOCbLIKA, KaAHA, NOMOK.

BBenenune

MatemaTuueckue MOZENH, MpPUMEHSEMble JUIsl aHalu3a TPAaHCHOPTHBIX U
WH(GOPMALIMOHHBIX ~ CeTell  00JalaloT HECOMHEHHBIM  CXOJCTBOM, OOYCIIOBJICHHBIM
MOHATUIHON M (DYHKIIMOHAJILHOW ONU30CTBIO WX AJIEMEHTOB. BBUay OO0NBHO KOIMYeCcTBa
TUNIOB M MOAUDHKAIMI MOJIETUPYeMbIX OOBEKTOB UX (OpMaIN30BaHHBIE OMUCAHUS
JIOBOJILHO Pa3HOOOpa3Hbl. ITO OOYCIOBJIEHO OCOOEHHOCTSIMH TIOCTABJICHHBIX 3a7a4 U
MaTeMaTUYECKUM alnapaToM, IPUMEHSAEMBbIM JJI1 X PELICHMs 3aJad U3y4eHUs IOBEICHUS
MarucTpaibHbIX UM k€ HHPOPMALIMOHHBIX MTPOLIECCOB.

VYCII0OBHO MOXHO pPa3ieduTh BCIO COBOKYIMHOCTh Mojeniedl Ha 3 Ga3uCHble TPYIMIbI:
MIPOrHO3HBIE (HaNpUMep, NPOTHO3 3arpy3kd TPAHCIOPTHOM CETH U CETH Iepeaaydu
uHpOpMAlUK, COCTOALIMM B  YCPEIHEHUM  XapaKTePUCTUK  JBUKEHUSA: 00BEMOB
MEXMarucTpajlbHbIX WM MEXKaHaJIbHBIX IEpeABM)KEHUH, MHTEHCUBHOCTH IOTOKA,
nepepacrpe/ieieHus] MOTOKOB aBTOMOOWIIEH M MacCaXUpOB WM IMEpeJaBaeMbIX JaHHBIX IO
HaIpaBJICHUSIM JIBIKEHUS, TpapuKa), UMUTALIMOHHBIE (HaIpUMep, JUHAMHUKA TPAHCIIOPTHOTO
WM MH()OPMAIIMOHHOTO TOTOKA, OMHUCHIBAIOIIAS pPAa3BUTHE IpoLecca €ro JBIXKEHUS U
nepepacrpesielieHlsi BO BPEMEHH, CKOpPOCTb, 3aJ€pKKy, JUIMHBI U JIMHAMUKY 0Opa3oBaHUA
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"ouepeneil, 3aTopoB") H  ONTHUMH3AIMOHHBIE (33Ja4ll ONTHMH3AIMM  MapIIPyTOB
MACCaXUPCKUX U IPY30BBIX IEPEBO30K, MAKETOB Mepeadn JaHHbIX, BbIpaOOTKa ONTUMAIBHON
koH(urypamuu cetn) [3, c. 124; 8§, c. 55].

AKTyaJIbHBIMM Ha JaHHBIH MOMEHT BBICTYHNAIOT HWMUTALMOHHBIE  MOJEINH,
HanpaBJIeHHbIE HA Pa3pabdOTKy CHCTEM aBTOMATU3MPOBAHHOI'O YIPaBJIECHUS JIBUKEHUEM, I'ie
TPaHCIOPTHBIN WM HHYOPMALIMOHHBIN ITOTOK pacCMaTPUBAETCS KaK (PU3NYECKOE SIBIICHUS CO
CIIO)KHBIMH ~ HETPUBHAJIBHBIMU  CBOMCTBaMH (Hampumep, NOTeps YCTOWYMBOCTH IS
TPAHCIIOPTHOM CHUCTEMBI, WK HENpeIHAMEPEHHOE BO3ACUCTBUE JECTPYKTUBHOTO XapakTepa
Ha JaHHBIE B CETH IMepenayd MH(OMpaAlWH, SBICHUE CAMOOPTaHW3ALUH U KOJUIEKTUBHOI'O
MOBE/ICHUS TPAHCIIOPTa, WJIM BO3HUKHOBEHHE ()pakUui KOHTPAr€HTOB -  3JIEMEHTapHBIX

nporeccoB 00paboTku MHpOpManuY, (PYHKIIMOHUPYIOIIKUX HEHaIekamuM obpaszom) [7, c.
47].

OcHoBHBIE OnIpee/IeHus

IlenecooOpa3Ho BBeIEHHE ONPEACICHHBIX Ae(OUHUIIHA.

MesxpailoHHass KOppECTIOHACHIMS (MEXKaHAIbHAs KOPPECIOHACHIMA) - OOLIHiA
00BbeM IMepeBMKEHUH U3 OJHOTO paiioHa/KaHaia/y3ia (IpUOBITHS/OTIPABIICHHS ) B IPYTOM.

O06o0meHHas 1eHa MyTH - KpuTepuil (CymMMa pas3M4HbIX (PAaKTOPOB, TJABHBIA M3
KOTOPBIX - BpeMmsi), BbIpakaeMblil MaTeMaTHYeCKHU, Ha OCHOBAHMHM KOTOPOTO OLICHHBAIOTCS
aJIbTEpPHATHBHbIE TYTH M CIOCOOBI MEpelIBMKEHUs. Yem BhIlle II€HAa, TEM HIDKE
MPUBJIEKATEILHOCTD MYTH.

Martpuna KOppEeCHOHJICHIMM - KOJMYECTBEHHAsl XapaKTEPUCTHUKA CTPYKTYPHOCTU
TPAHCIIOPTHOM/MH(POPMAIIMOHHON CHCTEMBI, D3JIEMEHTBHl KOTOPOM ONMHUCHIBAIOT OOBEMBI
MEPEIBIDKEHUIN MKy KaXKJION mapol yCIOBHBIX palioHOB/KaHAJIOB/Marucrpaniei [1, c. 78; 2,
c. 113;9,c. 3].

IIpu cocrtaBneHMM MaTpulbl KOPPECIOHICHLIMM B paMKax pelaeMou 3ajayu,
YYHUTBIBasi CBOMCTBO M30MOPGHOCTH CUCTEMEI [4, ¢. 55], 00600meHHas 11eHa OyIeT SBISIThCS
YKCJIOBBIM BBIPAKEHUEM TPAHCIIOPTHOI'O PACCTOSHUS.

PeanbHble TpaHCIOPTHBIE MOTOKH CTPEMSTCS OOpPeCcTH PaBHOBeCHOe (DajiaHCHOE)
COCTOSIHME TIPU MPSIMOM 3aBUCHUMOCTH LIEHBI TEH OT 3arpy3Kd CHCTEMBI U OOpaTHOM, MpHU
KOTOPOM 3arpyeHHOCTh CUCTEMBI OY/IET ONPeeATHCS CTOUMOCTBIO ITyTEH.

AXTyaJdbHBIMH ISl peaH3aliy MOWCKAa PABHOBECHOTO COCTOSIHUSI TPAHCHOPTHBIX /
MH()OPMALIMOHHBIX CETEH SBIAIOTCS MTEpAlMOHHBIC TIporecchl [5, ¢. 118], cocTosimue u3 4x
B3aMMOCBSI3aHHBIX W B3aMMO3aBHUCHMBIX MOJATAINIOB, OOYCIABIMBAIONIMX HEOOXOAMMOCTD
pelIeHUs 3a/1a4l METO/IaMHU MOCIIEA0BATEIbHBIX MPUOIMKEHUN UTEPALIMOHHOTO ITUKJIIA!

-OIleHKa  o0mmx  00BEeMOB  TPHUOBITHA W OTIPABICHUS U3  KaXIOTo
palioHa/KaHaa/myTH;

-pacIuieryieHUe 1Mo CrIoco0aM MEePEIBUKCHIN / yUeT MEKKAHAILHBIX CBSI3CH;

-Onpe/elieHue MaTpHll, XapaKTepU3YyIIIUX O00beM MEePEeIBIKEHUI ¢ y4eToM
B3aMMOCBsI3€l pallOHOB / KaHAJIOB (MaTPHULIbl KOPPECTIOHACHIINN );

-pacripesieJieHie KOPPECHOHACHLIMI Mo ceTH (ompeneieHue MmyTel/ XapakTepuCTHK
MOTOKA).

CocraBienue MaTpulbI KOppECHOH}IeHHI/Iﬁ

[Ipu cocraBiaeHuM MaTpuIbl OCHOBOIIOJIAraroUle, UCXoqHOW HH(OpMaleil Oyner
3Ha4YeHHEe OOIIMX OOBEMOB NMPHUOBITUS U OTMPABIECHUS TPAHCIOPTHBIX €IWHMI (IaHHBIX) B
KaXXIOM pailoHe/kaHane/y3ie.

Onenka obvemMa MoxeT aAuddepeHInpoBaTbCS MO pa3HbIM TPYINaM, YYUTHIBAsS M
MPOCTPAHCTBEHHOE  pa3MEIllEHHE TMOTOKOMOPAXKAAIOIMMX OOBEKTOB M  MOJBUKHOCTh
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HACEJICHUS/TIPOIYCKHYIO  CITIOCOOHOCTh NMPHUMEHSEMBIX KaHAJIOB CBSI3U, T.€ CPEIHHUM
KOJIMYECTBOM  IOE3/IOK/TIEPEChUIOK.  3ayacTylo, TaKyl0 OIEHKY, IPEeANIECTBYIOUIYO
MOJICJIMPOBAHUIO, TOJIyYalOT ONBITHBIM IyTeM (COLMAIbHO-)KOHOMHYECKUE JaHHblE /
OMITMPUYICCKUC CTaTUCTHUYCCKHUEC JaHHBIC, onpeacsiICMbIC TEXHUYCCKUMHU n
9KCIUTYaTAllMOHHBIMU XapaKTePUCTUKAMU IPUMEHIEMOro 000py0BaHUS).

Bonpoc pacnpenenenus 3aTparuBaeT ABa 3Tana: MOAAJIbHbIN BbIOOp - BEIOOp crioco0a
NEPEBIKEHUS, pealu3yeMblii Ha CTaJuM pacueTa KOPPECHOHACHLUH; KpUTepUabHBINA
BBIOOD - BEIOOP KOHKPETHOI'O MYTH MEPEABHKEHUSI HA OCHOBE HEKOTOPOTO KPUTEPHSI OLICHKU
TPaKTa, pealn3yeMblii Kak pe3yabTaT pacipeesICHHs.

I'paBuTanmonHast MOJeJIb

OcHoBHast uaes TPABUTAIMOHHOM MOJENTM  3aKJIIOYaeTcss B CIEAYIOIIEM:
KOPPECTIOHJICHIIMSI M3 OJHOTO paioHa/ y3Jla  CHUCTEMBl B JPYrod paioH/y3ei/KaHal
MPOIMOPLIMOHANIbHAS 001IeMy 00BheMY OTIPABICHUS U 00IIeMy 00BEMY MPUOBITUST U3 OJTHOTO
paliOHHOTO/KaHAJIBHOT'0/Y3JIOBOTO IIEHTpa B JAPYroW, U HEKOTOPOW (PYHKIIMU 3aBUCAIIEH OT
TPAHCIIOPTHOTO PACCTOSHUS (CTENEHU OIM30CTH/MEXKKAHAILHOTO B3aUMOJCHCTBUS) MEXKIY
ONUCBHIBAEMBIMU LIEHTpamH [6, ¢. 59].

MO,Z[CHL MOKHO IPCACTAaBUTL CICAYIOIIUMH BbBIPAXKCHUAMHU, OIPCACIAIOIINMU
KOPPECIIOHICHLIMIO MEPECHUIKN U YCIIOBUE 0aJaHCHOTO COCTOSTHUS:

Mij = AlB]CID]T(FIJ)
YierAi = 2jer By, 1)
e Mj; — KoppecnoH/IeHIs U3 paifoHa/kaHana i B j,
T(ri]-) — GYHKIMA TATOTEHUS, 3aBUCAIIAs OT TPAHCIIOPTHOTO PACCTOSHUS Tij,

A; — oObeM oTnparieHus / Iepeayu B paiioH/KaHal,
Bj — 00bem mpulbITHs / OTy4eHNs B palloH/ B KaHAJE.

B 3aBucumocTtu oOT THIA KOppCCHOHI[CHI_II/Iﬁ 00BEMBI Ai nu B] HU3MCPAKOTCA B
aBTOM06I/IJI51X, nmaccaxxupax / 6I/ITaX, nakerax, Apyrux y[[O6HLIX TPAHCIIOPTHBIX CAMHUIAX U
OIIPECACIIOTCA U3 YCHOBHﬁ:

E Ml] = Ai, i€ R,

jER
z Ml] = B], ] € R,
ieR
M; = 0, i,j ER. )

KacarenpHo ypaBHeHUs OajnaHCa CHCTEMBI, BO3MOXHA KOPPEKTHPOBKA HCXOTHBIX
JAHHBIX MYTeM WX YMHO)KEHHUS Ha MONpPaBOYHbIE KOA(P(UIMEHTHI AJIs BBIITOJHEHHS YCIOBUS
OanaHca.

OyHKIMA T(ri]-) SBIISICTCSL  NEPBOCTENEHHBIM  (PAKTOPOM,  XapaKTepU3YIOILUM
pacrmpeieseHrue nepeBIKECHNAN 0 JaabHOCTH. Ee BBIOOP OCYIECTBIISIETCS MPU KaTMOPOBKE
MOJIeIM Ha OCHOBE COIOCTAHOBJIEHMS BBIXOJHBIX JAJbHOCTEH € SMIMPUYECKUMHU
MOKa3aTesIMU.

PeneBanTHa cienyromias anmpoKCUMaIys:

T(ry) = exp(—arf), a>0, B > 0. 3)

Borancienne Mj; cBomutes K pacuery koospduumentos Ciu Djc mpumeHeHnem
UTEPALMOHHBIX METO/I0B pelieHus ypaBHeHuil (1) (2) .

JHTpONUiiHASE MOJeJIb
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JlanHas Monenb, pa3paboTaHHas BuibcoHOM, HallIa WIMPOKOE TPUMEHEHHE B
00J1acTy peleHus TpaHCIOPTHBIX 3a1a4 [10, c. 256].

KoHuenmuss Moaenn OCHOBBIBA€TCSA HAa BEPOATHOCTHOM OMNMCAaHUM BO3MOXHBIX
COCTOSIHMI TIOBEJCHUS TOTOKOB. BBomuTCS ompeneseHue COCTOSHHUS € HauOOJBIIUM
CTaTUCTUYECKUM BECOM — PEAIbHOIO COCTOsIHMS. [IpermmylecTBO MCHOJIb30BaHUsl JaHHOU
SHTPOMUMHON XaPAKTEPUCTUKUA OOBSICHIETCS BO3MOXKHBIM OTCYTCTBUEM CYIIECTBOBAHUS
KOHEYHOTO U HOPMHUPOBAHHOTO pacipeiesICHUs] BEpOSTHOCTEM.

DHTPONHUS CUCTEMBI OTIPEEISETCS CIEAYIOIUM 00pa3oMm:

H(m) = Zi,j mi]- In I;l_ilj], m = {mllll,] € R}, (4)
M- YUCIIA 3ATOTHEHUS] COCTOSHUM, T.€ KOJIUYECTBO DJIEMEHTOB CUCTEMBI.
Yij- OoJiee BEPOATHBIE 3HAUECHHUS M;.

Haubonee BeposiTHbIC KOppECTOHIEHIMH M ONPENENsItoTcs. Kak MaKCHMH3AIHs
SHTPOIUHU MIPU HEKOTOPOH CUCTEME OTPAHUUYCHUN Ha YMCIIA 3aTIOTHEHUS COCTOSTHHI.

B orcyrcTBuM orpanuyeHui:

Mj =y - )

OrpaHvyeHUsIMU  MOTYT BBIPAXKATBCA 4YEPe3 WHIWBUIYAIbHBIE XapaKTECPUCTHKU
CUCTeMBbl (HampuMmep, 3aTpaTHbIE) U TpPaHCIOpPTHBIE TpeOoBaHus (orpaHuyeHus OamaHca
OTIPABOK M MOJTy4YeHU). YUUTHIBAA UX HAJUYHE, MPEe0oOpa3yeM BhHIPAKEHUE MOJICIH:

M = argmax(H(m)), m = {mij|i,j € R}

Zmi]‘ =Ai' iER,

jER

Zmu:B], jER,

mij =0, 1,] € R,
gm); =0, I=1--L,
h(m), <0, p=1--P. (6)
Ecim B pamkax paccMmarpuBaemoil 3amadd  0oyiee  BEpOSITHBIC  3HAYEHUS

KoppecnoHaeHMi paBHbl  (Yjj = CONSt), ¥ uUMeIOTCA OalaHCHBIE XapaKTEPUCTUYECKUE
OTrpaHUYEHUS, TO €€ PEIICHHE COBMA/IAET C TPABUTAIIMIOHHON MOJEIIbIO:

T(r )= exp(—arij ), @)
o — MHOXKUTENb Jlarpanxa 3aayi ONTUMM3ALMU, 3HAYEHUE KOTOPOr0 ONMPEAEIseTCS B X0/
pelIeHus 3aJauH.

Mopnesib KOHKYpPUPYIOIINX IEHTPOB

OCHOBHBIM ~ aCIIEeKTOM JIaHHOW MOJENU sBIsieTcs  (aKT NPUBICKATEIBHOCTH
ONPEICTICHHOTO palioOHa/KaHala JUIsl TIOCCUICHUS/OTIPABKH, 4YTO OIpPEICNSeTCS ero
PACIIOJIOKEHUEM 10 OTHOILCHHUIO K APYTUM pailoHaM/KaHaIaMm/y3JaMm.

PaccmarpuBaeMast MoJenb MpENCTaBIsACT COOOHM pPACIIMPEHHYIO TI'PAaBHTAMOHHYIO
MOJIEJNb C J00ABICHUEM JIOTOTHUTEIBHBIX BRIPAKCHUIA.

BBomutcs HOBast XapaKTePUCTHKA, MIO3BOJISIONIAS MOJICITUPOBATh
aNrpoOMEepaIMOHHBIC/KOHYPOAIIMOHHHBIE POLECCHI B CTPYKTYpE CHCTEMBI — HHACKC
noceniaeMocTu/ko3punneHT BoCTpeOOBaHHOCTH paiioHa/KaHasa, BEIpaXKaeMbIi CIICAYIOIINM

obOpazom:
By
I (8)

Bennunna ko3 duuumenta onpenensercss CTENEHb0 OIM30CTH K paccMaTpUBAEMOMY
paiioHy/KaHaly aJbTepHATUBHBIX HAIIPaBJICHUI.

Vij = XkeRr ki


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org

ISPC Computer technologies in science, 30.04.2014

Mogaeanb MPOMEKYTOIHBIX BO3MOKHOCTEH

brua npeanoxxena Crayddepom B paMkax TPaHCIIOPTHOTO pacrpeie]IeHUs] TOTOKOB U
3akitoyaercs B ciaenyromem [11, €. 845]. O6beM KOppeCcTIOHIEHIIMHY MEXY IByMsI LIEHTpaMu
OTIpe/IeIIIETCS HE PACCTOSTHUSIMU MEXKly HUMH, 8 KOJTUYECTBOM U €EMKOCTBIO allbT€PHATUBHBIX
LEHTPOB TNPUOBITHS Ha MYyTH, T.6 KOJWYECTBOM QJIbTEPHATHUBHBIX BO3MOXHOCTEH
MIPOXOXKACHHUS:

my, = Apy H]n=_11(1 - uj): ©)
r7ie m, — eAMHUYHAs KOPPECIIOHACHIIMS (TPaHCIIOPTHAS €AMHULIA)
A- 00beM oTnpaBieHus
Hp- BEPOSTHOCTb, YTO MOCHUIKA OCTAHOBUTCS B LIEHTPE N IIPU €ro JOCTUKEHHH.

JlanHOe BBIpa)K€HHE MOXHO MHTEPIPETHPOBATh TaK: OOBEM KOPPECIOHAEHIMH B
LEHTP CHUCTEMBI MpPSIMO TMPONOPLHOHATIEH IPOU3BEICHUI0 BEPOATHOCTEH OCTAHOBKH U
BEPOSATHOCTH TOTO, YTO MTOCHUIKA HE OCTAHOBHUJIACH HA ITyTH paHee.

ITpu pacyere KOpPpeCIOHICHIIMI IO CETH YCIOBHYIO BEPOSITHOCT OCTAHOBKH B LIEHTPE
OTIpEeNIeNIAI0T Yepe3 €MKOCTh IIeHTpa Mo MpUOBITHIO. B ciydae MHOrMX LEHTPOB mepenadu
BO3HHKaeT npobiema GopMabHOTO ONpEeICHUS] BAPUAHTOB OCTAHOBOK HA ITyTH/HA TPAKTE.
Yarie BCero NpuMEHSIOT TpaJalfio IIEHTPOB MPUOBITHS, T.€ UEPAPXUI0 OCTAHOBOYHBIX Y3JI0B
[0 KPUTEPHUIO YOAJIEHHOCTH OT IeHTpa ornpaBieHua. C Takol IO3MLUU  BCIO
KOPPECIOHIEHLIUIO MIEPECHUIKM MOXKHO IPEICTABUTh BBIPA)KEHNUEM

M;; = A; (exp(—uG;) — exp(—uGj;1)), (10)
L -KOHCTaHTAa,
Gj- eMKOCTb 110 HPUOBITHIO BCEX LEHTPOB, HPEUIECTBYIOIMX LIEHTPY .

BeiBOABI
Takum 0Opa3zom, MOKHO cIeTIaTh CIEAYIOIINE BHIBOIBIL:

1. CymectByloT 3 yCIOBHBIE Tpynmbl MoJelel ceTd mnepenaud uHGopmanuu /
TPAHCTIOPTHOM CETH: MPOTHO3HbIE, MMUTAIMOHHBIE ¥ ONTHMHU3AIIMOHHBIC.

2. B pamkxax wnHaubomee BOCTpeOOBaHHOH M3 Trpynn (MMUTAIIMOHHON) TPOUCXOAUT
HOAPOOHOE OIMMCAHUE CTPYKTYPHI, TUHAMHYECKHX W KOJMYECTBEHHBIX XapaKTEPHCTHK
CETH uYepe3 COCTABJIIEHHUE MATPHUIIBI KOPPECTIOHACHINH, 3JIEMEHTHl KOTOPOW OMHCHIBAIOT
00bEMBI TIEPEIBIKCHUN MEXK/Ty YCIIOBHBIMH paliOHaMH/KaHaJIaMH.

3. Oco0eHHOCTBHIO MOJICTUPOBAHMS 10 TAKOMY HAIIPABJICHUIO TaK JK€ SBJISIETCS COOJIIOJICHHE
OaJJaHCHOI'O IMOIX0/1a.

4. B pabote omucaHbl HEKOTOpBIE MOAETH (POPMUPOBAHUS MATPHUIBI KOPPECIIOHICHIIMU
(rpaBUTaLMOHHASA, AHTPONHKHASA, KOHKYPHPYIOUIMX  IIGHTPOB, IPOMEXYTOYHBIX
BO3MOYHOCTEH).

5. Hx ananus, 1aeT npaBo yTBEpXKIaThb, 4TO :

e ['paBuTanMoOHHAs MOJENb OCHOBaHA HA pacyueTe JOCTYITHOCTH IIEHTPOB NPUOBITHS U
paccMaTpUBaETCs U30JIMPOBAHHO OT AIBTEPHATHBHBIX IICHTPOB.

e Mogenb MPOMEKYTOYHBIX BO3MOXKHOCTEH YUYHMTHIBACT B3aUMHOE PACIIOIOXKEHHUE
IbTEPHATHBHBIX BAPUAHTOB NMPHOBITHS, HO HE MPUHUMAET BO BHUMaHUE (HaKTOp
JOCTYIHOCTH Yy3J1a/KaHaja.

e Henocrarok  TpaBUTallMOHHOW  MOJENM B YacTH  MApHOHW  CBSA3HOCTH
paiioHOB/KaHAJIOB KOMIICHCUPOBAH B MOJICIM KOHKYPHPYIOIIUX [IEHTPOB.
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10.
11.

L4 BHTpOHI/II\/'IHaSI MOJCIIb MOKCT CIHYXUTh CTAaTUCTHUYCCKUM 000CHOBaHHEM JJIsA
IPaBUTALIMOHHON MOJIEITH, IMesI BO3MOXKHOCTh BEIOOpA (PYHKIMH TATOTCHHS.

VYuuteiBas ciiabble CTOPOHBI OIMCAHHBIX BBIIIE MOJICIICH, UCCIIEI0BATENIN PAa0OTAOT HaY
CO3/1aHHEM KOMOWHHPOBaHHBIX BapHaHTOB (Hampumep, rpaBUTALMOHHO-
KOHKYPUPYIOIIasi MOJENb DHTPOINUHHOTO THUIA), KOTOPbIE arperupyroT TOCTOMHCTBA
0a3MCHBIX MOJEIEH, IPH ATOM CTPEMSTCS MUHUMHU3UPOBATh UX HEAOCTATKH.
PaGorocriocoOHOCTE TOW WJIM WHOW MOJENM SBHO ONpEACNsAeTCS YCIOBHSAMU,
TpeOOBaHUSIMHU U OCOOCHHOCTSIMHU KOHKPETHOM IPAKTUYECKO# 3a1a4u.
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SECTION 2. Applied mathematics. Mathematical modeling.
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FUNCTIONAL-DIFFERENTIAL EQUATIONS OF BIOLOGICAL COMMUNITIES
REGULATORIKA

Abstract: The functional-differential equations of biological community’s number
regulatorika are given. Quantitative functioning regularities for concrete cellular community
of an organism immune system at AIDS are defined.
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YAK 576.35:517.948

OYHKINOHAJIBHO-IUPP®EPEHIINAJIBHBIE YPABHEHU S
PETYJIATOPUKHN BUOJIOI'MYECKUX COOBHLIECTB

Annomauyun.  Ilpugedenvl  hyHKyuoHanbHO-OUDDepenyuanvivie  ypagHeHUs
Ppe2yIsImopuKy  YUCIeHHOCMU  Ouonocuieckux coobuecms. Onpeodeienbl KoauuecmeeHHble
3aKOHOMEPHOCMU (DYHKYUOHUPOBAHUSL KOHKPEMHO20 KIeMOYHO20 CO00Wecmea UMMYHHOU
cucmemvwl opeanuzma npu CIIH/]e.

Knroueevie cnosa:. mamemamuueckas mooenb, QYHKYUOHANLHO-0UD@epeHyuanvrvle
VPasHeHUsl, Xaoc, HeIUHeHAsi OUHAMUKA.

[lpn pemieHMH MHOTHX OWOJOTMYECKHMX 3a1ad TpeOyeTcss KOJMMYECTBEHHAs OIeHKa
MOBEJICHUs] OMOJOTHMYECKUX COOOIIECTB, OOBETNHEHHBIX BBIOJHEHHEM HEKOTOPBIX OOIIMX
GyHKIMHA, HEOOXOJUMBIX IS JKU3HEACATEIbHOCTH CHCTEMBI, B PaMKaxX KOTOPOI MPOUCXOIUT
CYIIIECTBOBaHHE paccMaTpuBaeMoro coodmrectsa [1, €. 283-308; 2, c. 389; 3, c. 287-307; 4, c.
463-469; 5, c. 167-169; 6, c. 48-64; 7, c. 899-910]. OcobGeHHO 3TO aKTyaabHO AJST MOAEIBHBIX
WCCIICIOBAHUN (DYHKYUOHUPOBAHUS DeYTSAMOPHbIX MeXaHUu3Mo8 (PEryIATOPUKN) KIETOYHBIX
coobmiectB opranusma [8, c. 41-46]. Ha ocHOBe MPUHIHUIIOB OHOJIOTHYECKOrO 3MUMOpdu3Ma
[6, ¢.50-51] u 6;104HO# CTPYKTYpPHO-DYHKIIMOHATBLHON OPraHU3aIluH KUBBIX crcteM [7, ¢.900]
ObUIO pa3pabOTaHO MOHATHE PYHKYUOHANLHOU eOuHuybl buonoeudeckux coodoujecms (pedc)
KaK CBSI3HOI'O MHOKECTBA (110 IPOCTPAHCTBY WUJIH (U ) IO BpEMEHH) ¢ pa3MHoxkatouumucs (M),
pactymumu (B1), nuddepentupyronmmucs (D), Bemonnstonmmu cnenuduueckue GpyHKuu
(S, S2,....,Sh; N — KOTUYECTBO BBHIMOJIHIEMBIX CIIEU(PUICCKUX (YHKIIUI) U CTAPCIOIIUMH
(B2) onementamu. B xome ¢QyHKuMOHMpoBaHMS cUCTeMbl «(peOc», ee IJIEMEHTHI
MOCTIEIOBATEIbHO TEPeXOMsIT M3 OIHOHW OJHOPOAHON TpPYNIBI B COOTBETCTBYIONIYIO
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OJTHOPOJHYIO Tpymmy 3yeMeHToB (puc.). [locnegHioro onHopoanyio rpymmy (B2) snemeHTsI
MOKUJAIOT MYTEM €CTEeCTBEHHOW rubenu — amonTo3a WM (IpU HEOOXOAMMOCTH) IyTEM
nepexofa Ha OJHOPOAHYIO rpynny AudQepeHIUpYOIUXCs 3JIEMEHTOB, TIJleé OHHU
nennpHepeHIUpyIOTCs, TOTOBACH K TIOBTOPHOMY BBITIOJTHEHHUIO CHENU(DUICCKUX (DYHKITHIA.
[lepexoabl 3JIEMEHTOB OCYIIECTBISIIOTCS C HEKOTOPbIMH BpPEMEHHBIMHM 3aTpaTaMM, YTO
COCTaBJISIET BPEMEHHBIE B3aMOOTHOIIICHHUS CUCTEMBI.

JUis KOJIMYECTBEHHOTO  ONMHCAHWs  W3MEHEHHMs]  YHMCICHHOCTeH  3JIEMEHTOB B
KOHKPETHBIX Ipymmax Gpedc MOXKHO MPEIOKUTh, C YIETOM BPEMEHHBIX B3aUMOOTHOIICHH,
CIICAYIOIIYI0 CUCTeMY (YHKIMOHAIBHO-AU(PEepeHINAIbHbIX YpaBHEHHH perynsaTOpUKd
YHCJICHHOCTH OMOJIOTHYECKUX co00tecTB [4, C. 463-469; 5, ¢. 167-169]

dX, (t) -2 N
i —al [[X(t-D) /(1+Z5x (D) +b X, (-1 —a,X,(1);

dt k=1(k=2,3)

dxdt(t) a, X, (t=1) + b, X, (t=1) — (b, + &) X, (t):

dxdt(t) a,X,(t-1) +b,X _,(t—1)— (b, +n§ak)x ®); (1)
Pl g X -D -2, X0 k=453,

ol g, 3,000 +)X,00)

rJie a1 — MOCTOSIHHAs CKOPOCTH pa3MHOXKeHHUs 37eMeHToB B M; aj, (i = 2,...,n+4), bj (j =1,2,3)
— MOCTOSIHHBIC CKOPOCTH TPAMBIX M OOpaTHBIX mepexomoB; & (kK=1,2,...,6) — mapameTpsl
penpeccuy aKTHBHOCTH 3JIEMEHTOB B M; ¢ — MOCTOSTHHAsT CKOPOCTH €CTECTBCHHOM rubenn —
aronTo3a CTApPEIOIINUX AIIEMEHTOB.

o- )

Pucynox 1 — CxeMa KJIETOYHBIX Mepexo10B B (edc.

VYpaBHEHUS PETyISTOPUKH JUHAMUKH YUCICHHOCTH OMOJOrH4YecKkux coodOmect (1)
COCTAaBIIAIOT  3aMKHYTYIO CHCTeMY (yHKUMOHAIbHO-IU((HEPEHINANBHBIX  YpaBHCHHA.
TeopeMbl CylIeCTBOBaHUS U €AMHCTBEHHOCTH pELICHUH, a TakKe NPUOIMKEHHbIE PELIeHUs
(1) va PC wmoryr ObITb MNOJY4YEHBI C UCIOJIL30BAHUEM METO/A IOCJIEI0BATEIBHOTO
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uHTerpupoBanus bennmana-Kyka npu 3ajaHuy HadyaabHON (PYHKIMM HA OTPE3KEe €IMHUYHOU
JUTAHBI.

®opMmynupoBaHue MOHATHS (DYHKIMOHAIBHOM €IWHUIBI OMOJIOrMYECKUX COOOIIECTB
«(pebcy», pa3paboTka COOTBETCTBYIOIIMX MOJENIBHBIX W IMPOTpaMMHBIX OOecredeHui
MO3BOJIMJIM KOJIMYECTBEHHO AHAJIM3UPOBATh  PEryJIATOPHbIE MEXaHU3MBbl (DYHKIIMOHAIBHON
€IMHUIIBl KJIETOYHBIX COOOIIECTB JKUBOTHBIX M PACTUTEIHHBIX OPraHU3MOB B HOPME U TIpU
aHoManusx. Ha ocHOBE KayeCTBEHHOIO M KOJIMYECTBEHHOI'O aHalNW3a KOHKPETHBIX BHUI0B
(GyHKIMOHAIBHO-AU(PGEepeHIIMATBHBIX YpaBHEHUH (1) ¥ MX MOJENBHBIX CHCTEM BBISIBICHbI
3aKOHOMEPHOCTH JUHAMUKU YHCICHHOCTH TMOMYJALMH B MOCIENOBATEIbHBIX 30HaX «pedcy
(nenenus, pocra, 1updHepeHIIMPOBKY, BBIOJHEHUS cienuuueckux pyHKUUN U CTapeHus ), a
yTeM HMHUTALMOHHOTO MOJICIMPOBAHUS  ONpEZesieHbl KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS KOHKPETHBIX KIETOYHBIX CTPYKTYp C YYE€TOM TIPOCTPAHCTBEHHOM
APXUTEKTOHUKH KJIETOK M PETYJSILUHU BHYTPUKIETOYHBIX MTPOLIECCOB.

PaccMoTpuM ~ HEKOTOpble  BONPOCHI ~ MAaTEMaTHMYECKOIO0 U KOMIBIOTEPHOTO
MOJICJIMPOBAHUS PETYIATOPUKN TUHAMUKH KOHKPETHOTO KJIETOYHOTO COOOIECTBA MMMYHHOU
cucremsl opranm3ma npu BUU\CITU]] ¢ ucnons3oBanuem ypaBuenuit (1). BUY undexims,
nopaxass C14 muMQOIUTEl IMMYHHOW CHCTEMBI, B KOHEYHOM UTOT€ TNPUBOIUT K PE3KOMY
ocnadyiennto nmmynurtera (CITM) u rudenu opranusma [9, €.3]. Jlns aHam3a perysssTOpUKU
nuHaMukd yncieHnoctu C4 nmumdounTtoB Mel  yrnpoctuiu (1), paccMaTpuBasi TOJIBKO OJHY
TPYIITY KJIETOK S, BRIMOMHAOmMUX crennduaeckyro ¢pynakuuo (CHA4 mumdonutsr). [Tockonbky
HaC MHTEpecyloT Hauboiee oOlMe MeXaHM3Mbl TNoJjaepkaHus romeocrasuca CJ/l4
TUM(OITMTOB B TCUCHHE )KM3HU OpPTraHW3Ma, Mbl TIpearnojaraeM, uro B rpymmnax Bi, D, S u B>
U3MEHEHHUE YMCIEHHOCTEN KIIETOK MPOUCXOAUT ObIcTpee, ueM B rpymmne M, u 0OBIYHO
TpaHciupyeT ero. CiiejoBaTeIbHO MOXKHO JONYCTHTh PAaBHOBECHBIM XapakKTep HW3MEHEHHUs
YHCIICHHOCTH KJIEeTOK B 30HaX Bi, D, S u B2 u cucremy (1) ynpocTtuTs 10 0THOTO ypaBHEHHUS

g dX (t X (-

_J:pxz(t—ge X ), )
h dt

rne X(t) — ¢yHKIMA, BeIpakaromas YHCICHHOCTh NPOIH(EPaTHBHBIX KIETOK THMYCa,

BocrpousBoasnux CJI4 mumbouutel; ¢ —  cpeaHee BpeMs HMX JKH3HH, h — uHTEpBal

BPEMEHH, HEOOXOJUMOrO il OCYHIECTBICHHS OOpaTHOW CBA3M B HMMYHHOW CHCTEMeE
OpraHusma; p — IapaMmeTp BUPYCHOM HAarpy3KH, BbIpaXKaroIIMi CKOPOCTb JEJICHMs KJIETOK B
pou(epaTuBHOM ITyJl€ UMMYHHOU CUCTEMBI.

[IpeamonoxuMm, 4TO CpeAaHee Bpemsl JAeJCHUs MNpoiau(epaTHBHBIX KIETOK TUMYCa
HaMHOI'O MEHbIIIE HHTEpBaJla BpEMEHU, HEOOXOAUMOTO JUIsl OCYIIECTBICHUSI OOPaTHOM CBSI3U
B IMMYHHOU cucTeMe opranmsma, T.e. 6 << h. Torxa, ans aHanu3a AMHAMUKA YUCICHHOCTH
C4 numdouuToB  MOryT OBITH HCIOJb30BaHbl MOJENbHBIE CUCTEMbI (2) B BHJE
(yHKIIMOHATIBHOTO YPaBHEHUS

X (t) = pX*(t-1)e @3)

Y ero IMCKPETHOTO aHajiora
2,—Xy
Xks1=pXe 7K k=01,.., (4)
rae Xk — BEIMYWHA, BBIPAKAIOIIAS YUCICHHOCTh MPOJH(PEPATHBHBIX KIETOK MMMYHHOU
cUcTeMbl Ha K-oM miare »XM3HEIEATCILHOCTH opraHu3ma. Perienue (4) MOXHO BH3yaJbHO
OIICHUBAaTh C TIOMOIIBIO TIOCTPOCHHUS AuarpamMMm Jlamepes W BBIYHMCICHUS OSHTPOIHH

Koamoroposa u noka3zarens JIsnynosa Ha PC.

PesynbraThl aHamm3a — moBeaeHWE pemieHuWH (4)  TMOKa3BIBAIOT BO3MOXKHOCTH
CYIIECTBOBAHHUS ~ PEKUMOB  TIOKOS,  CTallMOHAPHOTO  COCTOSIHUSI,  aBTOKOJICOaHWH,

HEperymsipHbIX KojebaHuii M 3¢deKra cpblBa pPELUICHUN K TPUBUAIBHOMY aTTPAKTOPY —
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"yepHO#l nbIpe". OObIYHO, HEperysapHble KojeOaHus U '"depHas JbIpa" UACHTUPHULHUPYIOTCS
aHomanusMu Ouocuctem [10, c. 164; 11, ¢.413; 12, ¢.107].

3aKOHOMEPHOCTH BO3HUKHOBEHHUSI M PAa3BUTHUSI HEPETYISIPHBIX KoNeOaHuil U "uepHOH
IeIpbl"  OBUIM HWCCIEAOBaHBI C TOMOIIBIO (4) MyTeM aHalW3a JWHAMUKH 3HAYCHHUU
nokazarens JlsmyHoBa wu mocTpoeHus auarpamm Jlamepest (pu pa3iMYHBIX 3HAUYEHUSIX
napamerpa p ypaBHeHus (4)) Ha PC ¢ ucnonp3oBaHreM creralibHoi nmporpammsl “SW-FDE-
37 [13, c.6].

Takum 00pazoM, MOCIEAOBaTENbHOE YBEIMUEHHUE MapaMeTpa BUPYCHOM HArpysKw,
HaOmonaromeecs npu BUY wHbeknuu, NPUBOAUT K TIEPEXOIy B PEKUM HEPETYISIPHBIX
KoseOaHuil U, B JajbHEHIIEeM, K PEe3KOMY JIeCTPYKTHUBHOMY YMEHBIICHHIO BOCIIPOU3BO/ICTBA
CH4 mumdponmroB. B obnactu HeperymspHbIX KoneOaHHi 4yuciaeHHOCTh momyssiun CJl4
nuMQOIMTOB BeleT cebs  HempeackazyeMbIM o0pa3oM, a B OO0JAacTH «UEpPHOU JBIPHI»
MIPOMCXOIUT OCTAHOBKA JIETICHHUS POJIM(EpaTUBHBIX KJIETOK TUMYca, Bocripon3Boasimux C/14
TUMQOLIUTHI. B cnyuae naxoxaenus nomynsauuu CI4 numbonutoB B 00JacTi aHOMaIUI
BO3HHUKAET BOMPOC 00 yBozE ee B 001acTh aBTOKOJICOaHH U (MITH) B 00JIACTh CTAI[HOHAPHOTO
pexxuma. Pe3ynabTaThl KOMMYECTBEHHBIX uccienoBanuii (4) na PC mokasanu cyiiecTBOBaHUE
B 00JacTH HEpPErysIpHbIX KOJI€OAHUI MaJlbIX PErHOHOB PEryNSpHOro MnoBeAeHus  (I-
windows) paccMmaTtpuBaemoii cucteMbl. Hanmuume r-windows rmo3BosisieT BpeMEHHO pa3pelinTh
npo0JieMy BBOJOM CHCTEMBI B OJrbKaimuii r-window, d9roObl 3aTeM BBIBECTH CHCTEMY U3
obyacTu HeperynsipHbIX kKoneOaHuil. CrnegoBareiabHO, 3)(PEKTUBHBIM SIBISIETCS] OpTaHU3AIHS
MapIlpyTa YBOJA CHUCTEMBbI U3 00JIACTH HEPEryJIsSpHOCTU MO LENOYKe, COCTOALEH U3 -
windows. BeICTPOTEYHOCTh JECTPYKTUBHBIX U3MEHEHHI B cliydae 3 PeKTa «UepHOM JABIPHD»
YCIOXHSET ympaBieHue mnoBenenueMm mnonymsiuuun Cl4 mumdonuToB. 3aech TpeOyeTcs
OLICHKa BpPEMEHU HaxXOXICHHS CUCTEMbl B OacceiiHe (QYHKIMOHAIBLHOTO aTTpakTopa H
pa3paboTka 3(hPEeKTUBHBIX MEP MO MEePEOPOCKE CUCTEMBI B 30HY JETEPMUHUPOBAHHOTO Xa0Ca,
a 3aTeM B 30HY perynsipHbIX Konebanuil. CienyeT OTMETUTh, YTO YIIPABICHUE JOKHO OBITH
«UaAsIIM» C MUHHUMAJbHBIM ypOBHEM Harpy3ku. B obnactu aHomaiuii €cTeCTBEHHBIM
SIBJISICTCSI TIPUHSATHE 3a BEJIWYMHY HArPy3KH YPOBEHb HEPEryJSIpHOCTH cocTosiHus (H)
cuctembl. BenuunHa «/d» MOXeT OBITh BBIYMCIEHA HA OCHOBE 3HAYEHUN HHTPONHU
Konmoroposa niu nokaszarens JlsmyHoBa.

Pe3ynbTaThl MOJENBHBIX HCCIEAOBAHUM IOKA3bIBAIOT, YTO XPOHUYECKUU pOCT
3HAQUEHMs]  NapaMeTpa BHUPYCHOW HArpy3Kd  MPUBOJUT K aAHOMAJIbHOMY IOBEJACHUIO
gucineHHoctn CJ14 mmmdonuToB. HapymaeTcss cranmMoHapHOE€ COCTOSIHHE, BO3HUKAIOT
aBTOKOJIEOAHMS C TIEPEXOJIOM K HEPETYJSIpHBIM KojeOaHMsM, a aanee K 3¢ ety "depHon
IeIpbl" — pe3koMy yMmeHbleHuto uuciaeHHoctn CJI4 mumdonuroB u paszsutuio CITU/I.
Crnenyer otMeTuth, 4To 3aech g oObsicHeHus CIIMJl He TpeOyercss mNpHUBICYCHUS
KOHIleTMK “‘mipeaena Xendnuka”. W3 cBoiicTBa OOITHOCTH MOJEIBHBIX HCCIEIOBAHUN
CIIeTyeT, YTO Takas K€ KapTUHA JOJHKHA HAOII0JaThCS MPH JIFOOBIX aHOMAIHSIX UMMYHHOU
CUCTEMBI C XPOHUYECKUM POCTOM BEJTUYHUHBI BUPYCHON HATPY3KH.
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EFFICIENT AND ROBUST RECOGNITION OF THE OBJECTS ON THE GREY-
VALUED PICTURES

Abstract: The results of investigations of a problem of object detection on the image
are described in the article. Methods for estimation of dissimilarity between pictures and
methods of the pictures matching are investigated as well as procedures of picture
preprocessing are proposed in this article.
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IOPEKTUBHOE U HAJEKHOE PACIIO3HABAHUE OBBEKTOB HA
MHOJYTOHOBBIX N30BPAKEHUAX

Annomayun: B Oannoti cmamve onucamvl pe3yrbmamvl UCCIe008aHUL 3A0aUU
0OHapyxcenus obvekma Habwoenus Ha uzobpadxcenuu. Taxoce 6 cmamve copmuposanvi
MemOoObl OYEHKU HeCX00CMEa Mexcdy homoepagpusamu u ucciedyiomes Memoovl CO8NAOEHUs.
gomoepagpuil, a makice npoyedypvl npedsapumenIbHOU 00PAbOMKU U30OPANCEHUSL.

Knruesvie cnosa: pacnosnasanue, ceemeHmayus, NOOAGIeHUE WyM0o8

H3o0paxenne OOBEKTOB MpPU  Pa3IMYHOM OCBEIIEHWH MOTYT  PaJAUKAIbHO
pa3inyaThCsa. DTO MOPOXKIAAET 3HAUUTEIbHBIC TPYAHOCTH B MPUKIAJHBIX 3ajayax aHaiu3a u
MHTEpIIpeTallMid HU300paKEHUSI PEajbHBIX CIEH C HECKOJIbKUMHU OOBEKTaMH, B KOTOPBIX
pellicHHe HEe JOJ/DKHO 3aBHCETh OT YCIOBHMH peructpaiuu uzodpaxenus [1]. Hampumep,
BBIICTICHUSI HEU3BECTHOTO O0BEeKTa Ha (hOHE H3BECTHOM MECTHOCTH, pPAaclO3HAaBaHUE,
Kiaccuukamnus 00pa3oB MO WX M300PAKEHUIO, 3a7a9i COBMEIICHUS N300paKCHHS OTHOU U
TOM K€ CIICHBI, MOTYYEHHBIX B PA3JIMUHBIX CIIEKTPAIbHBIX AHAMa30HaX U T. [I.

MOXHO OTMETUTH Ccleaylonpe (akTopbl, KOTOPhIE TPUBOASIT K TPYTHOCTSIM TIPH
OoOHapyKEHUU U paclo3HaBaHUU OOBEKTOB:

— HeNpeJCcKa3yeMOCTh XapaKTepa UCXOIHOTO U300pakeHuUs;

— HeperyjisipHoe IBIKeHue (PoHa;

— IIYMOBBIE U PETYJSPHBIC U3MEHEHUS IPKOCTH U300PAKEHUS, KaK 110 BCEMY TOJII0, TaK U
B OTJICJIbHBIX MHUKCEINAX, 3aTPYAHIIONINX UISHTU(PUKALNIO OJHOTO U TOTO K€ 00BEKTa B
pa3HBIX KaJpax;

— IIyMBl ChEMKH, TMepenayu uHdopMmanuu U onudpoBKa, COMOCTABUMBIE MO TOHOBBIM
MIPEICTABICHUSIM C XapaKTePUCTHUKAMU PaClO3HABAEMBIX OOBEKTOB;

— CIIOXHBIH TPUPOAHBIA (POH M BO3ZMOXKHOCTH YACTHYHOTO TEPEKPBITUS MEXIY CO00ii
00BEKTOB, a TaK)Ke 0O0OBEKTA U dTIeMeHTa (poHa.

O} dexTuBHOCTh TOWCKAa OOBEKTOB HAONIOACHHUS 3aBUCUT OT SIPKOCTH OOBEKTa,;
KOHTpacTa OOBEKT/(OH; YIJIOBBIX pa3MEpPOB OOBEKTA; YIIOBBIX pPa3MEpoOB TOJA 0030pa;
BPEMEHHU HAOIIOICHUS 00BEKTa; CKOPOCTH JBIKEHHs 00bekTa [2].
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KommbioTepHslii aHanu3 W300pa)KeHUl OTHOCUTCS K TaKUM 3agadaM oOpaboTKu
JAHHBIX, B KOTOPBIX O0BEM BBIYHMCICHHN TPSIMO MPOMOPIMOHATIEH KBAApPaTy Pa3MEpPHOCTH
M300paKEeHUH U YUCITY pacCMaTPHUBAEMBIX CIIEKTPAIbHBIX KAHAIOB 3TOr0 H300paxenus [3].

B cBs3u ¢ otuM, g oOecreyeHHs HEOOXOAWMOW BBIYMCIUTEILHOM MOIIHOCTH,
pasblIe 00paboTKa n300pakeHUi Obljla OpPUEHTHPOBaHA Ha pUMeHeHue 6onbnx IBM nnn
MuHH-DBM co cnenuaan3upoBaHHBIMU cucTeMaMu 00paboTku. OgHAKO B HACTOSIIEE BPEMS
B CBSI3U C MOIIHOCTHIO BBIYMCIUTENBHBIX MAIWH, MOSIBIJIUCH MEPCIEKTUBHI Pa3paboTKu
HOBBIX MaTeMaTHYECKUX METOJAOB M  QJITOPUTMOB OOpabOTKHM  HW300paKEeHHd C
WCTIONIb30BAaHMEM WX B TPHUKIATHBIX aBTOMATU3MPOBaHHBIX cucTemax. CoderaHue
OTMEYCHHBIX (PAKTOPOB MO3BOJISET CO3/JaBaTh CHCTEMBI 00OpAaOOTKH M300paKEHUH, KOTOPHIC
MOXXHO peaan30BaTh C MOMOIINBIO BBIYMCIUTEIBHBIX MAIIUH M KOTOpble OyAyT oOnanath
yIOBJICTBOPUTEIBHBIMA BPEMEHHBIMU XapaKTepUCTUKaMu [4].

MoxHO  paccMaTpwBaTh TPOIECC  pAclO3HABaHUS KAk  MOCIEAOBaTEIbHOE
npeobpazoBaHue rpaUIECKUX JAHHBIX OT OJHOTO YPOBHS MPEICTABICHHS K IPYrOMY, UTO
MMeeT BBICOKHI ypoBEeHb 00001eHus WH(pOpMalUd B HCXOAHOE M300paxeHue. KoHeunas
1eabp 00pabOTKM B JAHHOM Ciy4yae 3aKIouyaeTcs B OOOOIICHWM JaHHBIX IMOTYYEHHBIX C
yCTpOICTBa BBOJA, 1O YPOBHS, HEOOXOAMMOIrO JJisl 3aBEpIIAIONICH KOJIWYECTBEHHOMN
00pabOTKH U MOTydEHHsSI HEOOXOMMBIX XapaKTepUCTHK [3 - 7].

Onepanuss npenoOpabOTKH TPUMEHSETCS MPAKTUYECKH BCErJa IOCle CHSTHS
nHpopmanuu ¢ BuAeo gartduka. [IpegoOpaboTka HMeEeT IeIbl0 CHIKCHHE IOMEX
M300paKeHUs, KOTOPbIE BO3HUKIU B Pe3ylbTaTe JUCKPETU3AlMA W KBAHTOBAHUS, a TaKXKe
MO/IaBJIeHUs] BHEIIHUX IIyMoB. Kak mpaBuiio, 3To onepanuu yCpeAHEHHsS W BbIpaBHUBAHUS
TUCTOTPaAMM.

ANTOpUTM yJaleHHs IIyMa COCTOUT U3 YEThIPEX STAIOB:

— COPTUPOBKA MUKCEJIEH B MOPSIAKE BO3PACTAHUS UX SIPKOCTH;
— ynaseHue «0ejaoroy nyma,

— COpPTUPOBKA MUKCENeH B OPSIKE YOBIBAHUS UX SIPKOCTH;

— ylaJeHHue «4epHOro» IIyma.

OOpabOoTka mUKceNed BBINONHAETCS B TEUEHHE JABYKPATHOTO CKAaHUPOBAHUS C
HCIIOJIb30BAHUEM JIONIOJIHUTEIBHOTO MAacCUBa JUIMHOW PABHOM KOJIMYECTBY YPOBHEH SIPKOCTH

[8] .

VYnanenue «Oemoro» IIymMa OCYHIECTBISIETCS TPH  TEPBOM  CKAaHHUPOBAHUHU
ynopsitoueHHbIX Touek. Ilycts t; Oyner mukcenem ¢ sapkoctbio V(t,). OO6paboTka mukces
COCTOUT M3 MPOBEPKHU Ha collepkaHue «Oesoro» myma B obiaactu G, KOTopast COAEPIKUT 3TOT
nukcenb. CHavasa 006JacTh COAEPIKUT TONBKO ;. 3aTeM 00JacTh pacTeT TaK, 4YTO HEKOTOPHIE
nUKcenu t' BXOZST B Hee, ecliu:

— t' cocenctByet obnactu G;
- V() =>v(t).

Peruon pacrer, moka He UCTIOJHUTCS OJTHO U3 CJIEIYIOUINX YCIOBHI:
— pasMep mnoiydeHHOH oOnmactu G MpeBBINIACT ONMPEACICHHBINH pa3Mep. B aTom ciyuae
obnacte G He paccMmaTpuBaeTcsi Kak ILIyM M 0oOpabaTeiBacTCs CleAyromui t,
ITHKCEJTb;

— TIHUKCeJNbh He MOXKET ObITh BKIItOUeH B G . B aTom ciiydae G siBisieTcs iyMOM U SIPKOCTb
BCEX €0 TOYEK COCTABIISIFOT MAKCUMAIILHYIO SIPKOCTh COCETHUX MTUKCEINCH.

VY naneHnue «4epHOro» IryMa Moxoske Ha yJaJleHue «0enoro» uyma.

Valencia, Venezuela 13



ISJ Theoretical & Applied Science, -Ne 4 (12), 2014 www. T-Science.org

JIist omucaHWs W CErMEHTAIMM CBOWCTB HM300pa)KeHHH, WMEHHO, OIHOPOIHOCTH,
MEePOXOBATOCTH, PCTYIAPHOCTHU, NPUMCHAIOT METOJAbI TCKCTYP ACIIAMIUXCA YCIOBHO Ha ABC
KaTerOPHHU: CTAaTUCTHYECKHE U CTPYKTYpHBIE. [[ppuMepoM cTaTHCTHYECKOTO MOIX0/1a SBISETCS
WCTIOJIb30BAaHUE MATPHIl COBMAJCHHUNA, (OPMHUPYEMBIX M3 MCXOIHBIX H300paKeHUH, ¢
MOCJEAYIOIUM TOJCUYETOM CTaTUCTHYECKUX MOMEHTOB W SHTpomuu. lIpu cTpyKTypHOM
NOAXO/Ae, HampuMmep, Ha OCHOBE MO3aWKM  BOpOHOro, CTPOHTCSI  MHOXECTBO
MHOTOYTOJIbHUKOB. MHOTOYTOJIBHUKY C OOLIMMHU CBOWCTBaMHU OOBEAMHSIOT B obOmactu. s
UCCIICIOBAaHMsI OOILIMX CBOMCTB YacTO WCIHOJB3YIOTCS TaKHe MPU3HAKK KaK MOMEHTBI
MHOTOYTOJIbHHKOB.

TTocne CCrMCHTAlMM BO3HUKAIOT IIOMCXHW B BHUAC, KaK PA3pPO3HCHHBIX N3MEHECHUI
M30JIMPOBAHHBIX 3JEMEHTOB M300paKCHUS, TAK M B BHJEC HMCKAKEHHH HEKOTOPBIX CBS3HBIX
obnacreit [9].

PacrioznaBanue (Gopmynmupyercss Kak YacTHBIM Cilydail KIacCHMYECKOH 3ajadu
«HAWJIYYIIero coBmageHus»». I[lycth ¢ Oyaer H300pakeHHEM HEKOTOPOTrO WJICAIbHOTO
o0bekTa. M300pakeHHe 3aBHCHT OT €ro I'€OMETPHYECKHX MapaMeTpoB: MaciuTada g,

cmemieHuss £ U 77, a TaKKe BpalleHUs ¢, Tak uto (¢ =/((&,n,u,¢). Illycte p Oyzmer
aHanu3upyeMbiM u3obpaxenueM. [lycts R(p, /) Oyner yHKuuel HENmoxokecTu, KOTopas
MIOKa3bIBAET, HACKOIBKO pealibHas KapTUHAa p MNOJ00Ha HJeanbHONl KapTuHe (¢ . 3anada
COCTOUT B HAXOXJIEHUHU TaKMX cMelmleHud &* u n*, macmraba u* W IOBOpoTa @* OT

UJCaTbHON KapTUHBI, KOTOPbIE O0ECIEUYMBAIOT JIYUIIee CXOJCTBO pEalbHOM KapTHHBI K
ujieaabHON KapTHHE. 3a7ada CBOAMTCS K BerunciaeHuto (1):

(&' 1 97) =argminR(p, ((&,n, 11,0)) (1)

Sl

XOopolIo U3BECTHO, YTO MOPOr OMHAPHU3ALMM M300paXKEHUs MOXKHO MpEABAPUTEIHHO
OTNIPENIeIUTh TaK, YTO OJHO M TO K€ 3HA4YCHHE OyJeT XOpOIIO IMOAXOIUTH K JI0O0MY
nzobpaxenuto. B pabore [10] mopor 3aBucuT OoT 00eux Qororpaduii, CXOACTBO KOTOPBIX
HEOOXOUMO BBIUYUCIIUTD.

B HacTosimieii ctatbe cOpMHPOBAHBI U OMMCAHBI PE3yIbTAaThl UCCIEAOBAHUN 3a1aun
oOHapyXeHHs OO0BEKTa HAONIONEHUS Ha W300pakeHUH, CPOPMHPOBAHBI METOMBI OLECHKU
HECXOJICTBA MEXAY (GoTorpadusMu U UCCIIEIOBAHbI BOIIPOCH MPEIBAPUTEIIbLHON 00paboTKH
M300paKeHUSI.

HccnenoBanue npoBeieHo noja pyKoBOIACTBOM:

- JIOKTOpa TEeXHMYECKMX Hayk, npodeccopa, Kyssmyk Banepus BanentunoBuua,
akagemMuka MexayHapoAHON akajaeMuu HH(OpMaTH3alUK, 3aMECTUTENs] PYKOBOIUTENS
Otnenenne rUOPUAHBIX MOACTUPYIOUIUX U YIPABISIOMIUX CUCTEM B dHepretuke MHcTtuTyTa
po0JieM MOETUPOBAHNUS B YHEPTETHKE.
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THE DEVELOPMENT OF A MODEL OF A NUMBER PLATE RECOGNITION
SYSTEM CONTROL IN REAL TIME

Abstract: The paper represents the model of a number plate recognition system
control in real time which allows to optimally manage the load of a computer system. The
developed model allows the flexibility to manage the process of license plate recognition
using not only the parameters of the process of recognition but also a variety of scenarios that
define the structure of the process.

Key words: number plate recognition system, processing of video streams, algorithms
and technologies for license plate recognition.

PABPABOTKA MOJAEJIN CUCTEMBI YIIPABJIEHUSA NTPOINECCOM
PACIIO3HABAHHUA ABTOMOBUWJIBHBIX HOMEPOB B PEAJIBHOM BPEMEHU

Aunomawun. B pabome npeocmasenena  mMoOerb  A0ANMUBHOU — CUCHEMbl
PACNO3HABAHUL  ABMOMOOUTLHBIX HOMEPOS 8 DedlCUMe PeanrbH020 6PEMEHU, KOMOpasl
n0360J15em ONMUMATILHO YRPABIAMb 3A2PY3KOU 8bIYUCTUMENbHOU cucmembl. Paspabomannas
MoOeb no380Jsiem 2UOKO Ynpasiams NPoyeccom pacno3HA8AHUS ABMOMOOUILHBIX HOMEDPOS,
NPUMEHSSI He MOAbKO Napamempvl npoyecca pacno3HA8aHus, HO U pA3IuyHble CYeHapull,
onpedensioujue CmpyKmypy npoyeccad.

Knrwoueevie cnosa: cucmema pacnosHagaHusi agmomMoOUlIbHbIX HOMEPO8, 0Opabomka
BUOEONOMOKA, AICOPUMMbL U MEXHOL02UU

Processing video streams in real-time is one of the most difficult areas of machine
intellectualization. Intelligent systems of processing and analyzing video streams are more
and more intensively used in various fields of human activity. They are most widely used
when dealing with such tasks as securing various facilities, development of traffic
management systems, etc. One of the areas of developing systems for processing and
analyzing video streams is the development of systems for license plate recognition.

Today, the market offers quite a number of plate recognition systems, but there is no
system produced in Kazakhstan. After analyzing the known plate recognition systems the
following was revealed: firstly, many systems give unsatisfactory results for images of poor
quality; secondly, they do not work with complex (diverse) images, since it is difficult to
locate the required recognition area in them; and thirdly, they are all aimed at well-defined
conditions (lighting, camera angle, brightness, etc.). Their high cost does not allow for mass
introduction.

The peculiarity of developed system is that depending on the image quality and
technical characteristics of the equipment the data processing is performed by automatically
selecting a particular model and algorithms which in turn provides the system’s rate of
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response. For this purpose the control system model for license plate recognition in real time
was developed, it will be the basis for the proposed system.

The conceptual model of adaptive plate recognition system (fig.1) was constructed on
the basis of the model proposed in [1, p.81]. Model in figure 1 allows to optimally manage
the load of a computer system. The management of loading of the computing system is based
on the statistical data counted by the results of single frames recognition.

Source

A

P3, D3, V The subsystem of an U, The subsystem of

optimum mode of

v

interaction with a source

l A
U; P,R SI,D
Number plate recognition ———»

subsystem I

Figure 1 - Model of a number plate recognition system control in real time.

P, D, Sl o .
recognition choice

v

A4

Input parameters of the model: set value D3 - the reliability of license plate
recognition, V - vector of parameters.

V :{Ulo'UZO’[Ulmin'Ulmax]'[U2min'U2max]7 K*}’ (1)
where U1g, Uz — the initial values of parameters of the control recognition process, [U1 min, U1
max], [U2 min, U2 max] — ranges of change of the control parameters, K* — criterion of an
optimality which is calculated by the formula (2).

K" =minZ(P,D),P>P,,D>D, )

where Pz and P — a given and actual system performance as measured by the time of
processing a single frame, D3 and D — a given and actual reliability of license plate
recognition [2].

The system adaptation is divided into the following parts in this model:

- management of the video stream. Data coming to system through the device and the
programs interacting with a source Ui={Rx, L, F}, where Rx, — camera modes (resolution,
frame frequency), L — device parameters impact on the source, F — the camera focusing);

- adapting the parameters of license recognition system. This part of the system selects
recognition algorithms and processing methods U,={S, W}, where S — the scenario of
recognition determined by a vector of methods and algorithms, for example: S={Spreproc,
StindNP, Ssegm, Socr, Ssyntan }, W — vector of parameters of this scenario, for example:
W:{Wpreproc, WfindNP, Wsegm, WOCR, WsyntAN }, thUS Spreproc — image pre-proceSSing methOd,
Woreproc — iImage pre-processing method parameters, Srinane — Search method of license plates,
Wringne — search parameters of the method of license plates, Ssegm — method of image
segmentation of license plate characters, Wsegm — parameters of the method of image
segmentation of license plate characters, Sock — method of character recognition, Wocr —
parameters of the method of character recognition, Ssyntan — parsing method of recognizing
numbers, Wsynian — method parameters of recognized numbers parsing). Let us consider how
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this model works. Initially, the values of the control parameters are equal to the input
parameters:

U; =U0U, =Uy ®)

Interaction subsystem with a source can affect the source parameters Y = oi(L).
Received data are dependent on:

X ={X, %, % X =¢,(Y) 4)
where K — the number of signs.

Information density A is defined by the modes of interaction subsystem registration
tools (video cameras). The subsystem receives the data frame by frame, so the flow is
characterized by the amount of information N in the frame which depends on the resolution of

the camera, the frequency of transmitted snapshots x™ ={x; x,,.} Which in turn depends on
the period between the previous frame of 4z.

A=X"14t,N; X" =gy(Uy,X) (5)

The identification R of car numbers (search numbers in the frame and recognizing
characters in the each license plate) and the evaluation of recognition Sl and reliability D are
implemented in number plate recognition subsystem:

R=Sg(W,1), D=Sp(W,1),SI =S (W,1) (6)

Since data is received in real time, the result of a license plate recognition is a function
of time R=f(t), as well as SI=fi(t), D=f(t). The calculation of mismatch between a given and
actual evaluation of recognition reliability is performed in the subsystem of an optimum
mode of recognition choice:

AD=D,-D. 7)

After that, the optimal mode of operation of subsystems with the control parameters
calculated for the specific case is set according to the criterion of K, as well as guided
4D,sI,R and the vector of input parameters V:

U, =F,,(V,4D,SI,R)U, =FR,,(V,4D,S,R) (8)

The selection of the optimal mode is implemented by finding the minimum of the
objective function Z(P,D) for each moment of a regime change.

The developed model allows the flexibility of managing the license plate recognition
process using not only the parameters of the recognition process, but also the variety of
scenarios that define the structure of the process.

The greatest complexity in the implementation of the proposed model is to develop the
number plate recognition subsystem which has to carry out automatic choice of this or that
module depending on quality image.

The foundation of any ANPR system is recognition algorithms. Lotufo, Morgan and
Johnson [2, pp.6/1-6/2] proposed an automatic license plate recognition system using optical
character recognition methods. Fahmy [3, p.291] proposed a method for bidirectional
associative memory neural network to read license plates. This method is suitable for a small
number of models. Nijhuis, Ter Brugge, Helmholf J.P.W. Pluim, L. Spaanenburg, R.S.
Venema and MAWestenberg [4, p.2233] proposed the use of fuzzy logic and neural networks
for vehicle license plates . This method is used for the segmentation of fuzzy logic and
discrete- time cellular neural networks for feature extraction . Choi [5, p.311] and Kim [6,
p.260] proposed a method based on the use of the vertical edge of Hough transform to extract
the license plate . E.R. Lee, P.K. And Kim H.J. Kim [7, p.307] used a neural network for
extracting the color and pattern for character recognition . S.K. Kim, D.W. And Kim H.J. Kim
[8, p.661] used a genetic algorithm for segmentation to extract the area with the license plate .
Hontani [9, p.67] proposed a method of extracting characters without knowledge of their
position and size of the image. Park et al [10, p.1475] developed a method to extract Korean
license plates depending on the color plate. H.J. Kim, D.W. Kim, S.K. Kim, J.V. Lee, JKLee
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[11, p.215] proposed a method to extract the license plate area based segmentation of color
images on the genetic distribution. Variety of approaches to finding the license plate shows
how urgent this task.

There are many algorithms and technologies for license plate recognition and each of
them has some advantages and disadvantages. Generally, these algorithms can be presented in
the form of two groups of private algorithms (fig.2):

Linear filtering Non-linear . Image edge Image interpretation
of image filtering of image filtering (edges)

Adaptive
segmentation of
image

Correction of Automatic detection of

e mELTIC license plate and
distortion image characters

Morphological analysis Clustex_' analysis of
and classificafion of mage

image clusters License plate recognition

Janalysis Morphological Methods of fuzzy
analysis for spatial et :

image clusters

Figure 2 - The composition and the relationship of the algorithms used in automatic
detection of the license plate within the contour of the vehicle and character recognition.

1. Algorithms for automatic detection of license plate within the contour of the
vehicle;

2. Algorithms for license plate recognition.

The first group includes the following algorithms: algorithms for linear and non-linear
filtering of images; algorithms for image edge filtering; algorithms for image edge
interpretation; algorithm for adaptive segmentation of images; cluster analysis algorithm;
algorithm for morphological analysis and classification of images clusters.

The second group includes the following algorithms: algorithms of morphological
analysis for spatial images clusters; cluster analysis of characters; algorithm for fuzzy
inference.

Thus, the choice of this or that algorithm significantly influences the performance of
the entire model and the reliability of recognition.

Further development of the offered approach includes the solution of the following
tasks:

- modernization of existing and development video streams recognition algorithms
which will allow not only to get the results of recognition but also the values of their
complexity and reliability;

- choice of strategy to set the optimum operating mode of the control plate recognition
system;

- selection of hardware and software for the development of the system.
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SYNTHESIS OF QUASI-WAVELETS FOR INFORMATION PROCESSING
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Abstract: Wavelet-analysis principles with reference to filtration problems of
ecoanalytical data in the information systems of ecological appointment constructed on
chemical-analytical complexes are considered.
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appointment.

CHUHTE3 KBA3SUBEWBJIETOB JIJISI UHOOPMAIIMOHHBIX CUCTEM
OBPABOTKH S5KOAHA/IMTHYECKUX JAHHBIX

Aunomauuﬂ: Paccmampueaiomc;z NpUHYyUnsl gelieiem-ananusa npumMerumenbHo K
3a0a4am qbufzbmpauuu OKOAHANUMUYECKUX  OAHHBbIX 8 MHd)OpMdI/;MOHHle cucmemax
IKOJIOCUHECKO20 HA3HAYEHUA, NOCNIPOEHHBIX HA XUMUKO-AHAJIUMUYECKUX KOMNIEKCAX.

Knwueeswvie cnosa: eeﬁeﬂem-aﬁaﬂw, qu)OpMaL;MOHHble cucmemnsl SKOoJ102u4ecKozo
HA3HAYEHUA, SKOAHAIumu4d4ecKue oanmvie.

Beenenne. OcHOBOIl HMHGOPMAIIMOHHBIX CHCTEM 3KOJIOTMYECKOIO MOHMTOpPHUHIA
SBIISIOTCSL TIEPBUYHBIE HMCTOYHUKM HWHGOpPMAIMM O COCTOSHHUM OKPYXKAIOWIEH Cpeibl.
Ilocnennee necAaTuneTde XapakTepU3yeTCss YCTOMUMBOW TEHIEHLMEH K IIHPOKOMY
pacIpoOCTPaHEHUIO XUMHUKO-aHAJTUTHYECKUX HH(popManuoHHbix cuctem (XAUC) ¢
YHUBEPCAIBHBIMU  (PU3UKO-XMMHUYECKHMMH aHAJIM3aTOpaMH COCTaBa M CBOWCTB BEILECTBa,
O0COOCGHHO aHAIM3aTOpaMHU CIIEKTPAILHOTO THHa (Xpomarorpadamu, CHEKTPOMETPaMU
U3Iy4YeHUs, Macc-CIeKTpoMeTpaMu M Jip.). Ha3BaHHble aHamuTHUYeCKUEe NPUOOPHI HAIUIU
MpUMEHEHHEe ISl PEeIIeHUs 3a/ad SKOJOTUYECKON HAaNpaBICHHOCTH B COCTaBE XHMHKO-
aHamuTHueckux komruiekcoB (XAK) tunma MHIJIAH (P®), Agilent Technologies (USA) u
Perkin Elmer. TIpuGopbl 3THX ¢GHpPM BHECEHBI B peEeCTp TOCYAAPCTBEHHON CHUCTEMBI
obecrnieuenus eauHctBa uMmepenuit PK NeKZ.02.02.00192-2003. OcHOBHBIM (pakTopoMm,
3aTPYAHSIONUM HCIOJIB30BAHNE aHATUTHYECKUX TpuOopoB (AIl), sBIsETCS CIIOKHOCTH U
pa3HooOpa3ue aaropuTMOB MEPBUYHOM OOpabOTKM BBIXOJAHBIX cuTHaioB. K 3amauam
MEepBUYHON  00pabOTKKM  OTHOCATCA:  JUCKpeTHoe mpexactaBieHue curHaima  All,
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npenBapuTenbHas GuiabTpanus (CriaxuBaHue), oOHapyx eHre HHPOpMaTUBHOTO (MTOJIE3HOTO)
ydacTKa CUTHaJIa, KOppeKuus apeida u oleHKa napaMeTpoB MoJIe3HOro curuana [1].

Kpatno-macmra6ublii anaau3 currajioB All. VccienoBanusi B 001acTH TEOpHUH
0000IIEHHOTO CIEKTPAILHOI'O aHaJIM3a MO3BOJIMIIM HE TOJIBKO MO-HOBOMY OLICHUTh 3HAYCHHE
KJIACCUYECKOI0 CHEKTpajabHOro aHanuza ypbe v npeaensl ero NpakTHYecKoro NpuMeHeHus,
HO M CO3/aJI METOJIbl U KPUTEPUHU CHHTE3a 0a3MCHBIX CUCTEM HauboJjiee MPUCIOCOOIEHHBIX
JUIsL pelleHHsl KOHKPETHOM mpakThuyeckoil 3amaun. [Ipumepom ToMy sIBIsSieTCS aKTUBHO
pa3BuBaromasics ¢ cepeauHbl 80-x romoB Teopus BEHBIETOB. bnaromaps mnpo3payHOCTH
(bU3UYECKON HHTEpIIpETAllM pe3ylIbTaTOB aHall3a, OYEeHb CXOMHOHW C '"JacTOTHBIM"
noaxonoM B Dypwe-aHanuse, BEUBIET TEXHOJOTHS CTaja MOMYIAPHBIM U 3()(HEKTUBHBIM
CPEJICTBOM aHaJiM3a HECTAI[MOHAPHBIX CHUTHAJIOB B AKYCTHKE, CEMCMMKE, SKOJOTHUU M JIp.
obmnactsax. BeixonHble curHaibl aHanmuTHYeckux NpubopoB (AIl) XMMHMKO-aHATUTHYECKUX
koMmIuiekcoB (XAK) skonormueckux HHGOPMALMOHHBIX CHUCTEM B CBA3M C DPA3IUYUEM
(bu3nUecKoi CYITHOCTH caMHUX NMPHOOPOB, a TaKXKe YCIOBUU MPOBEIACHUS aHAJIN3a OTHOCATCS
K HECTallMOHAapHBIM CHTHAJIAM C HCKAKAIOUIMMM COCTABIIIOIIMMU - IIyMaMH, [MOMEXaMH,
npeiipom u t.1m. [1,2,10,11]

BeiiBneT TeXHONOrMM SIBISIOTCS. HOBBIM HHCTPYMEHTOM B 00pa0OOTKE CHUTHAJIOB U
M300paKeHU IMyTeM WX pa3JoXKeHHs [0 aJaNTUBHONH cUcTeMe Oa3uCHbIX (YHKUMH W
MOCIIEAYIOIET0 aHallh3a CHEKTPAJIbHBIX KOMIIOHEHTOB C LIEJbI0 BBIIEICHHUS 3HAUYUMOM
uHpopmanuu Ha (poHe momex. Cam TepMUH "BeHBIET" UCIONB30BAJICS paHEe B JIUTEPAType,
HO CBOE TeKylllee MOHATHE OH mojay4dmia B cratee J. Morlet . A. Grossman (1984r.),
MOCBAIICHHON HCCIIEZIOBAaHUSIM CEHCMMYECKMX CHUTHAJIOB C MOMOINBIO 0a3uca, KOTOPHIA U
Ha3BaJIM BelBiIeTOM. DTa paboTa J1aja Hayajao pa3BUTUIO TEOPHH BEHBIETOB B MOCIEAYIOIINE
rofbl LEJNBIM PsSIOM aBTOpOB: 3apyoexkHbix S. Mallat, L.K. Meyer, D.J. Lemarie, |I.
Daubechies, A. Cohen, R.R. Chui u gap. [3-5,7-8] u poccuiickux astopoB [2,9].
Maremaruueckas Gpopmanuzaims, ganHas paboramu Mallat 1 Meyer, npuBena k co3gaHuio
TEOPETUUYECKUX OCHOB BEHBJET-aHaIM3a, HAa3BAaHHOTO MYJbTUPA3PEIIAIONMM (KpaTHO-
MacmTabHbIM) aHam3oM (KMA).

CHuHTe3 KBAa3HBEHBJIETOB sl CHCTeM 00pPa0OTKH JKOAHAJMTHYECKHX JAHHBIX.
CyTh TIPOEKTHPOBaHWS KBa3WBEMBIETOB eCTh omnpenenenne koddduimentos h(n) u h(n)

MacIITaOMPYIOMIET0  ypaBHEHUSA. OTH  KOI(PQOUIMEHTHI  MOJHOCTHIO  OMPEIEISIOT
MacIITaOUPYIOILYI0 M BEHBIETHYIO (DYHKLUMH U HUCIOJIB3YIOTCS B KAayeCTBE HMMITYJIbCHBIX
OTKJIMKOB 0aHKOB IU(POBBIX (UIBTPOB BeEWBIET-aHANINW3a CUTHAIOB. B oTimume ot
BeiiBietoB JloOemm koadduumentsl h(N) KBa3UBEWBIETOB [ODKHBI BBIYUCISITBCS U3
3aJ]aHHOW (WJIM BBIOPAHHOW M3 HEKOTOPBIX cooOpakenmil) ¢ynkium U(t) — "kanammara" B
Maciirabupyromme GpyHkuurn. OCHOBHBIMU KpUTEpUsIMU TIpH BbIOOpe ¢dyHKImi U(f) moryt
ObITh, B NIEPBYIO Ouepeab TpeOoBaHUS «(PUHUTHOCTH» (PYHKIMH, «AHATUTUYHOCTU», B TOM
qucie MHOTOKpaTHas TuddepeHIpyeMocThb, a Takxke mojo0ue 3Toil pyHKIMKU OTIeIbHOMY
KOMIIOHEHTY CJIO)KHOTO CHTHajla aHaJMTHYecKoro mnpubopa (ammapaTHOM (QYyHKIHH).
ANTOpUTM NPOEKTUPOBAaHUS BelBiIeT-0J00HOr0 Oa3zuca (KBa3MBEWBIETa) B TaKOM cilydae
BKJIFOUAET HECKOJIbKO ATaroB [2,9-11].

Oman Hnopmuposanus. B xauectBe U(t) BbIOMpaeTcs mnpubopHas —(YHKIHS
aHAJIUTUYECKOTro NMpuodopa (Win GyHKIUS OTKINKA):

ut)=H-t)/[|HE)| dt (1)

[IpoekTrpyeM cucTeMy JIHHEHHO-He3aBUCHMBIX —(yHKImi. [l a3toro myrem
cmenienus U(t) ¢ marom b oOpazyem MHOKECTBO DyHKIMI
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{uk(t)z [t ab"j (e bk)kez},

rie r=t/a,b,=b/a; a- cpenHexBajpaTHMdyecKkas IMPHHA WM IIMPUHA HA MOJIOBHHE

BBICOTHI (TIOJTyIIMPUHA) TTHKA. YTOOBI MUHUMHU3UPOBATh OMIMOKY BBIUMCIICHHH, GyHKIHO U(T)
3aJal0T ~20-30 JAUCKPETHBIMM OTCYETAaMH Ha IIMpUHE 4. BpiOepemM HOpMy clBura
(oTHOCHTEBHEI Mar) b Taxoit, uToGs yHKuK U, (1)} 0GpasorbBam Gasuc Pucca [2].
Oman  opmoconarusayuu. BoCTONB30BaBIINCH MOIUGMUIIMPOBAHHBIM  METOIOM
oproroHanu3amuu [ 'pamma-llImunra, npeamoxxenusiM B [1,2,6], oOpa3dyeM H3 CHUCTEMBI
bynkmii  {Uk(t)}  ¢yakamio  @(t), casurm  kortopoir ¢ marom bo  popMupyroT
OPTOHOPMHPOBAHHBIN 0A3UC ¢, (t), U TIYTEM €€ CHKATUS BIBOC — 0a3zuc Do, (2t) = (2t —bgn).

Onpeoenenue ko3ghPuyuenmos macuwmadbupyoweco ypasienus. J{ns BoraucieHus h
BOCTIOJIB3YyeMCs POPMYIION:

h(n)=(p(t), ¢, (t)) = V2 [ p(t) p(2t — bon)dt ()

Ocpanuuenue uucna kospguyuenmos h u eviuucnenue §. Benencrtue Toro, 4ro
¢bynkuus U(t) oObIMHO 3amaHa Ha BCEil YHMCIIOBOH OCH, HO JIOCTATOYHO OBICTPO YOBIBAET,
mostoMy ko3 duitmertsl h Takke ObICTpo yObIBatOT. C yueTOM 3TOr0 0OCTOSTEIbCTBA IS
MOCTPOEHHsI OJIOKOB (PUIBTPOB C KOHEYHOW MMITYJIBCHON XapaKTEpUCTHKOM YHCIO 3TUX
K03()(PUIHMEHTOB MOKHO OrPAaHUYMTH, OTOPOCHB KOO()(HIUMEHTHI, HanpuMep, h(n)<10™* s
In| 6onbie HekoToporo N. 3ameTuM, YTO YHCIIO OCTABIIUXCS KOI()(UIIMEHTOB JODKHO OBITH
yetHbIM. Koaddunmentsr g(n) BI)I‘II/ICJ'ISIIOTCSI o q)opMyne

h(n)=(p(t), @, (t)) =2 [ plt) (2t — byn)dt (3)

IIposepxa pewtenus. TIpou3BOAUTCA MOJCTAHOBKOM B MacIITaOUPYIOIEe YpaBHEHHE
nomy4enHsx kodpduimentos h, dymxiun ¢, (2t)= (2t —b,n) u BeMHECIEHNE OMMOKH 1O

dbopmye:
" 12 - 12
gw(bo):{fgo—(bzdt} /{I(ﬁzdt} 4)

Cunre3 OHMOPTOrOHAJbHBLIX KBA3MBEHBJIETOB HAYMHACTCS C BBHIOOpA WM 3aJaHUS
AQHAJTUTUYECKOTO BUA QYHKITHAMN:

olt)=ult) (5)

Zﬁ u(t —b,m)
(6)
Caurn Takux (QyHKIMA ¢ marom Do 00pa3yroT OHOPTOTOHAJIBHYH) CMEUICHHYIO
6asucayto cuctemy (CBC), s BbiOpaHHOro 1mara caBura 3TH (QYHKIHH JOJIKHBI
YIIOBJIETBOPSITH MacmTaGprIoumM YPaBHCHHSIM:
Zh (n)V2 p(2t —byn)
, ()

Zh (N2 (2t —byn)
. ®)

CuHTe3, TakkKe Kak 1 B OpPTOHOPMHUPOBAHHOM CJIydae, COCTOUT U3 HECKOJBKUX 3TaIlOB.
Hopmuposka. IlonaraeM, 4To

~t)/[ [HE)[ dt. (9)

[MpoekTrpoBaHue JIMHEHHO-HEe3aBUCUMOM cucTeMbl QyHKimu. [Tyrem cmemenus U(t) ¢
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maroMm b oOpasyeM  MHOXECTBO  (DYHKI[HIA {uk(t)zu(t_bkj=U(Z‘—bok),kEZ}: e
a

7 =t/a,b, =b/a; a— cpennexBampaTHyecKas MMpPHHA WIM IIMPUHA HA TOJOBHHE BBICOTHI

(monymmMpuHa) nuka.
Opmoconanuzayus. Vicnonb3ys MOAU(ULIMPOBAHHYIO MPOLEAYPY OPTOrOHAINU3ALUU

I'pamma-lImuara, npemnoxeHHsM B [1], oOpazyem u3 cucteMbl GyHKIUI {uk(t)} byHKIIN
@(t) u § (t), cBUTE KOTOPBIX ¢ mrarom bo popMupyroT GHOPTOrOHAIBHBIH Ga3uc {(pnbo () P, ]
, & IIyTeM CHKATHs BIBOE — 6asuC {p,, (2t)= p(2t—byn)f 1 15,,, (2t)= (2t —byn)}.
Onpeodenenue kosppuyuenmos macumadbupyioweeo ypasuenusi. Jlis Beraucienus h
BocIonb3yemcs hopmynamu (6)
h(n)=(v2 p(t)5(2t - byn))

()= (V2 (0)pl2t b))

Ozpanuuenue wucna kospguyuenmos h, h u eviuucrenue ¢, §. Yuciao stHx

K09 (DHUIMEHTOB, TaK XK€ KaK M B OPTOHOPMHPOBAHHOM Cllydae, MOYKHO OIPaHHYHTH,
oTOpocHB K03 pUUMEHTBI, Hanpumep, h(n)<10* mpu [n| Gonbwe Hekotoporo N. 3ameTnm,

YTO YMCJIO OCTABIIMXCA KOI()OHULIUEHTOB TOKHO OBITH YeTHBIM. KospduumenTsr g(n) g(n)
BBIYHCIISTIOTCS 110 (hOpMYJIaMm:

g(n)=(-1)*" ﬁ(l—n)' (10)
g(n)=(-1)""h@-n). (12)
IIposepka pewenus. HOI[CTaBI/IM B MacIITaOUpPYIOLINE YPaBHEHUS
Zh (n)v2 p(2t—byn) (12)
& (t)=2h(n)V2 5 (2t-byn) (13)

TNoNTydeHHbIE KOOQQUIMEHTEI h, BEIUHCIUM QYHKIHIO g (t)= Zh (n)v/2 p(2t —b,n) ¥ ompeaenuM

omuoOKy 1o dopmyse (4), KoTopasi XapakTepH3yeT TOYHOCTh BBITIOJHEHUs paBeHCTBa (12) B
3aBUCUMOCTH OT Imara bo. BeimonHss mporeaypy OpTOroHaJM3alldd M BBIYKCICHHE N mpu
pa3IM4YHbBIX BeTMYMHAX Do MOXKHO mOCcTpouTh pyHKIMIO £(00) 1 HalTH €6 MUHUMYM.
AHaJIOTUYHBIC OIEpalud HEOOXOIMMO BBIONHUTH JUIS TPOBEPKH COOTBETCTBUS
¢GyHkuuM ; MacmradupyromeMy ypasHenuto (13). Kak nokasslBaroT pacdeTsl, BUJ (QYHKIUH

&bo) mst pazmuunbix GyHkiwid U(f) oTaryaeTcs Maio, MO3TOMY HHTEpBa 3HaYCHUH Do, ipu
koTopbix (yHKuuE {p(t)=u(t),(t)} yAOBIETBOPAIOT COOTBETCTBYIOIIMM MACIITAOHPYHOLIUM
YPAaBHEHHAM, OYIeT DPaBHBIM 08<h, <14. 1loJydeHHBIe NpPHBEICHHBIM BBINIE CIIOCOOOM
k03 urmenTs! h(n)h(n) 1 g(n),§(n) KOKHBI YIOBICTBOPSTH 0OS3aTEIBHEIM COOTHOLICHHUSIM,
HajaraeMelM Ha HUX Teopueilt KMA.

BoiBoabl. [Ipu 00paboTke pealbHBIX CHUTHAJIOB MPUOOPOB, ammaparHas (yHKUIUSA
M3BECTHA, KaK IMPaBWIO, C HEKOTOPHIM NpHOIMKEHHWEM. B 3ToM ciaydae HEOOXOIMMO
anmnpokcuMupoBaTh GpyHkuueit H(t) oquHOUHBIN MUK HAOJII0IaEMOT0 CUTHANA, 3a1aTh 1ar Do
(mar b=b,a) 1 BerauCcINTh K0dbduuuents: y, h u g. B mpomecce oTrnaaku mporpaMMHOTO

obecrieueHHss Ha TPAIyUPOBOYHBIX O0BEKTaX, Bapbupys KodpduuuentoMm F u marom b
"HacTpauBalT" cucTeMy OOpabOTKH MOJ OCOOCHHOCTH peanbHOro nmpudopa. B pesymbrare
00pabOTKH SKOAHATUTUYECKUX JAHHBIX MOJABIAETCS HIYM (B HECKOJIBKO pa3) U ylIyqIIaroTCs
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OLICHKH 3HAYUMBbIX IIaPpaMCTPOB O6pa6OTKI/I.

10.

11.
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ON SOME ALGORITHMS FOR THE NUMERICAL SOLUTION OF THE CAUCHY
PROBLEM FOR A SYSTEM OF DIFFERENTIAL EQUATIONS OF THE FIRST
ORDER RUNGE - KUTT METHOD IN DELPHI

Abstract: This article discusses some aspects of application and computer realization
of the numerical solution of differential equations on Delphi with use of widespread Runge-
Kutt method.

Key words: Cauchy problem, Runge-Kutt method, algorithm, Delphi, program.

O HEKOTOPBIX AVITOPUTMAX YUCJIEHHOT'O PEHIEHUA 3AJIAYH KOIITHN
JIJIA CUCTEMbBI IU®PEPEHIIMAJIBHBIX YPABHEHHI ITEPBOT'O MMOPSIJIKA
METOAOM PYHI'E - KYTTA HA A3BIKE DELPHI

Aunomayun: B Oaunoti cmamve paccmMampugaromcsi HeKomopvle MOMEHMbL
NPUMEHEHUs. U KOMNbIOMEPHOU Ppeaiu3ayuy YUcCieHHo20 peueHus ouggepenyuanrbHbix
ypasnenui Ha [lenbu ¢ npumeneHuem WUpoKo pacnpocmparenHo2o memooa Pynee-Kymma.

Kniouesvte cnosa: 3adaua Kowwu, memoo Pynee-Kymma, ancopumm, Oenvgu,
npozpamma.

[Tycth nana cucrema AByx nuddepeHnuanbHbIX YpaBHEHUN IEPBOTO MOPSAIKA !
[
yi = f1(x,y1,52), 1
Y ) 1)
V2 = [2(%,y1,¥2).
Pemennem cucremsl (1) HassiBaeTcs napa GyHkuuit @4 (x) u @, (x), Ipu MOACTAHOBKE
KOTOPBIX B CHCTEMY IOYYarOTCs TOXK/IECTBA:
I __ r __
o1 = filx 9100, 9200), 03 = fo(x, 1), 92(x)).
Pemennto
{Y1 = ¢1(x),
y2 = @2 (x).
cucteMbl ypaBHeHHHI (1) COOTBETCTBYeT HWHTErpajibHas KpHBas B IIPOCTPAHCTE TPEX
usmepenuii (x,yq,y,). 3amada Komm s CHCTEMBI COCTOMT B HAXOXJICHHH PEIICHUS
cucteMmsl (1), yIOBIETBOPSIONIETO HAYAILHBIM YCI0BUSAM [1-5]
Y1|x=x0 = Y10 aYZ|x=x0 = Y20 - 2)
[ToctanoBka 3amaun Komm miis cuctemsl N quddepeHInanbHbIX ypaBHEHUH TTEPBOTO
nopsiika aHajornyna 3agade (1-2), a uMeHHO: TpeOyeTcss HalTH pelIeHne CUCTEMBI
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y:{ = fl(x'YL:Vz; ) )'
Y2 = 206 Y1,Y2, s ) 3)
Yn = fu(%, Y1, Y2, ., ¥n)
HpI/I Ha4vYaJIbHbBIX HAYAJIBbHBIX yCJ‘IOBI/IHX
Y1|x=x0 = Y10 !YZ|x=x0 = Y201 Yn|x=x0 =Yno - 4)
TeopeMa CyIeCTBOBaHMS M €IMHCTBEHHOCTH penreHus 3amaun Komwm (3-4) umeer

(hOpMyIMPOBKY, aHAIOTHYHYFO TIPUBEICHHOM ISl YACTHOTO Ciydast n = 2.
Ecnu BBecTH BeKTOpHBIE 0003HAUECHUS

y1(x) y1(x) it y) V1o
y(x) = Y2 (%) Ly (x) = y2(%) floy) = f2(x,y) Yo = Y20
ya ) ya o) fuy) Yo
To 3ana4ya Kommw (3-4) B BEKTOpHOI popMe 3aMUIIETCS TaK:
Y =Y, Yl=x, = Yo ()

Yucnennoe pemienne 3agaun Komm (5) COCTOMT B TOM, YTO Ha CeTKe oTpe3ka [a,b]
TpeOyeTcst TMONyYUTh MPUOJMKEHHbIE 3HAYCHUSI KOOPIHHAT BekTopa y(X) B y3lax CETKH X;
i=1, 2, .., m).

O003HauYUM BEKTOp, alIPOKCUMUPYIOLIUH pelIeHNe, Yepes3

yicrylx) (=12 ..,m,
a ero KOOpAMHATHI — Yepe3
yiitk=1,2, .., ni=1, 2, .., m)rak, uto yi; = y(xi;)

NnIn
Vi y1(x;)
y; = }.]2.1' ~ y(xl) = yz(xl) (L = 1, 2,...,m).
Yni Vi ()

o (b—a)
Bynem uckartp pernieHue Ha paBHOMEPHOM CETKE C Imarom h = ——,

BenuunHa TOTPENIHOCTH YUCIEHHOIO METOJAAa OLEHUBAETCS BEIWYMHOM d =
max {d;}, rae d; — HOrpenHoCTh PEIIECHUs HA CETKE C IIaroM h B TOUKE X;:
m

1<i<
d;(h) = gllgs)%{b%i(h) — v ()13

[IpakTHuecku TOTPENTHOCTH B TOYKE X; OIleHWBaercs 1o (opmyne Pynre,
aHAJIOTUYHON

ey (2)] = 222G

y1i(h) I/J’n’( )
|

h
2
yi(h) = yz_i(h) » Vi (g)= Yai (g

Yni(h) yni. (ﬁ)

h
-3HAUYCHUA YUCJICHHOI'O PCUICHUA B TOYKE X;, IIOJIYYCHHBIC JJIA 11aroB h u E COOTBETCTBCHHO,

A UMEHHO , TyCTh

h
TOrJa NOTpCUIIHOCTD di B TOYKEC X; IJIA BBIYMCIICHUS C IIAroB E BBIpaXXacTCAa HpI/I6J'II/I)K€HHI)IM

PaBEHCTBOM

h max {|yii(W)-yr(x)l}
@i (5) = =5 ®)

2P-1
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rac p — nopaaoK TOYHOCTH YUCICHHOTO METO/1a.

[Ipumep. Haiitu uywncieHHoe pemieHue 3agaud  Komm s  CHUCTEMBI  JBYX
nuddepeHranbHbIX ypaBHeHH Ha s3bike Delphi
I
{ Y1 =Y2
! — .
V2 ==Y
Y1|x=x0 = Y10 1YZ|x=x0 = Y20 -
3anaya Komm ans auddepeHnnaibHoro ypaBHEHUsT BTOPOTo MOpsiaKa
Y'+y =0, Yle=xy = Yo, ¥'lx=x, = ¥o
NpUBOANTCS K 3a1a4e Kommm ams mpeapiaymeii cucTemsl, eciin 0003HaYUTh
y1(0) =y(x), y2 =y1(x) ¥ Y10 =Yo, Y20 = Yo
Brruncnenus npaBsix yacteid nuddepeHnnanbHpIX ypaBHEHUH
i, y1,¥2) =y,

f2(6,y1,Y2) = —y1
BEJIETCS B IPOTpaMMe:

unit Unitl;
interface
uses
Winapi.Windows, Winapi.Messages, System.SysUtils, System.Variants, System.Classes,
Vcl.Graphics,
Vcl.Controls, Vcl.Forms, Vcl.Dialogs, Vcl.StdCtrls;
type
TForm1 = class(TForm)
Labell: TLabel;
Editl: TEdit;
Edit2: TEdit;
Label2: TLabel;
Label3: TLabel;
Buttonl: TButton;
Label4: TLabel;
Edit3: TEdit;
Edit4: TEdit;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;
Edit5: TEdit;
Label8: TLabel;
Memol: TMemo;
procedure Button1Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
type
coef2=array[0..4,1..2] of real,
vect=array[1..2] of real;
var
Forml: TForml; c:array[1..4] of real=(0,0.5,0.5,1);
var
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i,j,n,m:integer;
a,b,h,x:real;
y,yl:vect;
k:coef2;
ch:char;
implementation
{3R *.dfm}
function f(i:integer;x:real;y:vect):real;
BEGIN
CASE 1 OF
1:.f:=y[2];
2:f:=-y[1];
END;
END;
procedure TForm1.Button1Click(Sender: TObject);
begin
a:=strtofloat(editl.Text);
b:=strtofloat(edit2. Text);
y1[1]:=strtofloat(edit3. Text);
y1[2]:=strtofloat(edit4.Text);
M:=strtoint(edit5.Text);
X:=a;
h:=(b-a)/m;
memol.Clear;
memol.Lines.Add('x="+floattostr(x)+'  yl='+floattostr(y1l[1])+' y2="+floattostr(y1[2]));
FORi:=1 TOm DO
BEGIN
FOR j:=1TO4DO
BEGIN
FORNn:=1TO 2 DO
y[nl:=y1[n]+c[j]*k[j-1.n];
FORN:=1TO 2DO
K[j,n]:=h*f(n,x+c[j]*h,y);
END;
FORNn:=1TO 2 DO
yi[n]:=yl[n]+(k[1,n]+2*k[2,n]+2*K[3,n]+K[4,n])/6;
X:=X+h;
memol.Lines.Add('x="+floattostr(x)+'
yl="+floattostr(y1[1])+'  y2="+floattostr(y1[2]));
END;
end,
end.
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i@ PELUEHWE 3ANAYM KOLWW ANA CUCTEMBI ANOOEPEHLIMANLHLIX YPABHEHMA NEPBOrO M., — &
¥x=0 y1=0 y2=1
¥=0,1  y1=0,105170833333333  y2=1,10517083333333
BEeauTe 3H3HeHIA KOHUOB oTpeska [a,b] x=0,2  y1=0,221402570850634  y2=1,22140257085063
x=0,3  y1=0,349858497062538  y2=1,34385849706254
a= o NE x=0,4  y1=0,491824240080586  y2=1,49132429003059
= ¥=0,5  yl=0,648720633506838  y2=1,64872063350684
¥=0,6  yl=0,822117962091833  y2=1,82211796209133
¥=0,7  y1=1,01375162650678  y2=2,01375152659678
_ ¥=0,8  yl=122553956329232  y2=2,22553956329232
BEEAWTE HaYANbHBIE SHEYEHMA dyHKLIMKM Y10 1 dyHKLm ¥20 npu x=x0 =05 y1=1,45960 141378007 y2=2,45960 141378007
¥=1

y1=1,71827974413517  y2=2,71827974413517

yi[l]= 0 yi[2= |1

BeeauTe M - 4Mcno SHaYeHMA GyHKWM Ha npomexcyTre [a,b]

M= 10

Pacqer

Pucynok 1 — Pazpaborannasi nporpamma.

OnucanHble aJropuTMbl W paspabortaHHas mnporpamma (Puc.l) Moxer ObITh

HCIIOJIb30BAHHA B PA3JIMYHBIX MCCICIOBAHUAX OCHOBAHHBIX HAa JAHHOM MCETOJC PYHFG-KYI ra,
a TaK’KC B IIPOLECCC MpETIogaBaHUs B YHUBCPCUTCTAX B KaUCCTBC J'Ia60paT0pHI>IX pa60T.

=

10.

References:

[Tymxkaps E.A. luddepenunansusie ypaBHeHus B 3aaa4ax U npumepax. M.:2007.-C.146
[ITeBuoB A.H. MaTemaTniyeckoe MOJIEIMPOBAHUE B MPUKIAAHBIX 3aa4yax. Tapa3 2012.-
C. 26-28

Meton Pynre-Kytra. [Dnekrponnsiii pecypc] URL:
http://otherreferats.allbest.ru/programming/00126107_0.html (marta moctyma 25.04.2014)
UMCJIIEHHOE PEHTEHUE OBIKHOBEHHBIX TUOGOEPEHIIMAJIBHBIX
YPABHEHUI [Dnexrpounsiii pecype] URL:
http://kurs.ido.tpu.ru/courses/informat_chem_2/modul_5.htm (mara mocryma 25.04.2014)
Metoael Pynre-Kyrra  [Onextponnsiii pecypc] URL:
http://edu.dvqups.ru/METDOC/ENF/VMATEM/WM/METOD/VINOGRADOVA/WEB
UMK/frame/8_1.htm (marta moctyma 25.04.2014)

Meron Pynre-KyrTa 4-ro mopsiaka ajst 9UCICHHOTO pemeHus auddepeHImaibHbIX
ypaBHeHuil. [OnextponHslil pecypc] URL:
http://alexeypetrov.narod.ru/C/runge_about.html (mara moctyma 25.04.2014)

Meron Pynre-Kyrra [DnexTponHsIii pecypc] URL:
http://www.simumath.net/library/book.htmi?code=Dif Ur_method RK (mara moctyma
25.04.2014)

Merton Pynre — Kyrra [Dnextponssiii pecype] URL: http://matica.org.ua/kurs-
visshey-matematiki-3/06-metod-runge-kutta (aara mocryma 25.04.2014)

Uucnennoe pemienue 3aaaun Komm st cuctemsl ABYX nud@epeHnnanbHbIX ypaBHEHUN
Ha s1361ke Delphi [DnektponHsIii pecypc] URL:
http://knowledge.allbest.ru/mathematics/2c0a65625a3bc78b4d53a88421216d37_0.html
(mata moctymna 25.04.2014)

Uucnennsle MeTobl  [DnekTponHslil pecypc] URL:
http://matica.org.ua/primeri/chislennie-metodi (mata noctyna 25.04.2014)

30


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org
http://otherreferats.allbest.ru/programming/00126107_0.html
http://kurs.ido.tpu.ru/courses/informat_chem_2/modul_5.htm
http://edu.dvgups.ru/METDOC/ENF/VMATEM/WM/METOD/VINOGRADOVA/WEBUMK/frame/8_1.htm
http://edu.dvgups.ru/METDOC/ENF/VMATEM/WM/METOD/VINOGRADOVA/WEBUMK/frame/8_1.htm
http://alexeypetrov.narod.ru/C/runge_about.html
http://www.simumath.net/library/book.html?code=Dif_Ur_method_RK
http://matica.org.ua/kurs-visshey-matematiki-3/06-metod-runge-kutta
http://matica.org.ua/kurs-visshey-matematiki-3/06-metod-runge-kutta
http://knowledge.allbest.ru/mathematics/2c0a65625a3bc78b4d53a88421216d37_0.html
http://matica.org.ua/primeri/chislennie-metodi

ISPC Computer technologies in science, 30.04.2014

11.

12.

13.

14.

15.

Kak pemuts cuctemy nuddepeHuanbHbix ypaBHeHUH? [DnekTpoHHslil pecype] URL:
http://www.mathprofi.ru/sistemy_differencialnyh_uravnenij.html (gara mocryma
25.04.2014)

PEILIEHUE OBBIKHOBEHHBIX JUO®EPEHIIUAJIBHBIX YPABHEHUI
[DnexTponnsIii pecypc] URL:
http://www.physchem.chimfak.rsu.ru/Source/NumMethods/ODE.html (marta noctyma
25.04.2014)

O HEKOTOPBIX METOAAX YMCJIEHHOI'O PEIHEHHMA OBBIKHOBEHHBIX
JINODEPEHIIMAIBHBIX YPABHEHUI ITEPBOI'O IIOPSAJIKA C
HOCJIEAYIOIIEN PA3BPABOTKOI ITPOI'PAMMEBI JIIS TIK [DnexTpoHHBII
pecypc] URL: http://sibac.info/index.php/2009-07-01-10-21-16/6778-2013-03-11-02-
37-52 (mata noctymna 25.04.2014)

OB YCTOMYMBOCTH CUCTEM JIMHEMHBIX JUODOEPEHIIUAJIBHBIX
YPABHEHUI1 BTOPOI'O TPETHEI'O 1 YETBEPTOI'O TIOPSJIKA

[Onexrponnsiii pecypc] URL: http://www.science-education.ru/110-9669 (marta
noctyna 25.04.2014)

YucaeHHbIe METOBI peIIeHUs] OOBIKHOBEHHBIX U (epeHIMAIBHBIX YPaBHEHHNA U
cucreM [Onekrtponnslii pecypc] URL:
http://www.bibliofond.ru/view.aspx?id=539064 (nmata moctyna 25.04.2014)

Valencia, Venezuela 31


http://www.mathprofi.ru/sistemy_differencialnyh_uravnenij.html
http://www.physchem.chimfak.rsu.ru/Source/NumMethods/ODE.html
http://sibac.info/index.php/2009-07-01-10-21-16/6778-2013-03-11-02-37-52
http://sibac.info/index.php/2009-07-01-10-21-16/6778-2013-03-11-02-37-52
http://www.science-education.ru/110-9669
http://www.bibliofond.ru/view.aspx?id=539064

ISJ Theoretical & Applied Science, -Ne 4 (12), 2014 www. T-Science.org

SECTION 4. Computer science, computer engineering and automation.

Dinara Zhaksylykovna Shyrynkhanova

2 year magistr of the speciality "Information systems "

Taraz State University named after M.Kh. Dulati, Kazakhstan

dinara_27inf@mail.ru

Ulmeken Mukhitovna Smailova

candidate of physical and mathematical Sciences, associate Professor,

Branch of JSC National centre of improvement of qualification of «Orleu» Institute for
professional development of Zhambyl region, Kazakhstan

samilova_tarsu@mail.ru

Alexandr Nikolayevich Shevtsov

candidate of technical Sciences, President of International Academy

International Academy of Theoretical & Applied Sciences, (USA, Sweden, Kazakhstan)
Shev_AlexXXXX@mail.ru

THE ANALYSIS OF TESTS AND CORBA TECHNOLOGY

Abstract: A program is often made up of separate components - independent blocks of
code that implement a certain logic, distributed across a network and can be reused many
times. They are used as building blocks to create complex distributed applications. Consider
one of the variants of a combination of programs for the analysis of tests with this technology
related to the underlying object architecture for building distributed object software systems.

Key words: test, program, system, code analysis, description, unit schema.

AHAJIN3 TECTOB U TEXHOJIOI'SI CORBA

Annomauyusn: Paspabomannvle npocpammvl — 3a4acmyio COCMOSM U3 OMOEIbHbIX
KOMNOHEHMO8 — CaMOCmosmenbhvlie OI0KU NPOSPAMMHO20 KOOd, KOMOpble peanusyiom
ONnpeodeneHnyIo 102UKY, pAcnpeoeieHbl no Cemu U Mo2ym Obimb UCHONb308AHbL MHO2OKPAMHO.
OHu  ucnonv3ylomes 8 Kavecmee CmpOUmenbHvlX O10K08 Ol CO30AHUSL  CLONCHBIX
pacnpeodeneHuvbix npuiodicenui. Paccmompum o0un uz eapuanmos couemanusi npocpammol
0/l aHAIu3a mecmos ¢ OAHHOU MeXHONo2Uell OMHOCAWeNcs K 0a308biM 00beKMHbIM
apxumexkmypam 0Jisk CO30aHUsL PACNPEOEeNeHHbIX 00bEKMHBIX NPOSPAMMHBIX CUCIEM.

Knioueswie cnosa: mecm, npoepamma, cucmema, Koo, anaius, Onucamue, 010K cxema.

Kak wm3Bectno [1-3] Common Object Request Broker Architecture (CORBA),
koTopyto pasBuBaer Koncoprmym OMG. Ilenp 3Toil cTaThei — pPaccMOTPETh HEKOTOPHIE
BONPOCHl pa3pabOTKU MPOTrpaMMHOIO oOecreyeHuss Ha OCHOBE OOBEKTHBIX MOJENeH,
HEOOXOUMOTr0 IS MPEIBAPUTEIHHOTO aHAIM3a W HCHPABJICHHUS OIMMUOOK B COYETAHUHU C

CORBA.
OcHOBHbIE APXUTEKTYPHbIe NPUHLIMIIBI U 321241

OcnoBHoe HazHaueHne CORBA — mnogzaepxka pa3paOOTKH W pa3BepTHIBAHUS
CIIOKHBIX OOBEKTHO-OPUEHTHUPOBAHHBIX HPUKIATHBIX CUCTEM. JI[I00Oro OTIENbHO B3ATOTO
O00BEKTHO-OPUEHTUPOBAHHOIO  SI3bIKA HEJOCTAaTOYHO JUIsI HANMCAHUS pacHpeieseHHbIX
BBIUHCIUTENBHBIX cUcTeM. OUeHb YacTO pa3MYHble KOMIIOHEHTHI MPOTPAMMHOM CHCTEMBI
TpeOyIOT peaqu3alii Ha Pa3HbIX S3bIKAaX M, BO3MOXKHO, Pa3HbIX ammnapatHbiX miardgopmax. C
MOMOIIbI0 OOBEKTHBIX MOJENIed MHOXXECTBO OOBEKTOB MPUJIOKEHHUS, B TOM YHCIE U Ha
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pasNWYHbIX IUIATPOPMAX, B3aUMOJEHCTBYIOT ApPYr C APYrOM M peaqu3yloT HpOLECCHI,
cO3/1aBasi BUJIUMOCTb €IMHOTO 1eoro [2-4].

@ynkin CORBA — 3T0 QyHKIME TPOMEKYTOYHOTO MPOrPaMMHOTO 0OeCIeYeHus
00BeKTHOW cpensl. JIJis TOro 4YToOBI O00ECIEeYUTh B3aWMOJACHCTBHE OOBEKTOB W UX
UHTETPAlMI0 B ILEJIBHYI0 CHUCTEMY, AapXUTEKTypa IPOMEXYTOYHOIO YpPOBHA JOJDKHA
peanu3oBaTh HECKOIbKO 0a30BbIX MPUHIHUIIOB.

e He3aBucumocTs 0T (u3nyYeckoro pasMemeHusi o00bekTa. KoOMIOHEHTHI
IPOrpaMMHOr0 oOecredeHns: He 00s3aHbl HAXOUThCA B OJJHOM UCHOJIHSIEMOM (ailie,
BBINOJHATHCS. B paMKaxX OJHOTO IpoLecca WIM pa3MeIlaTbCs Ha OJHOM anmapaTHOM
CUCTEME.

e He3aBucumoctsb o1 miargopmbl. KOMIIOHEHTBI MOTYT BBIIIOJHATHCS HA PA3IUYHBIX
anmapaTHbIX M ONEpalMOHHBIX IUIaTopMax, B3aUMOJCHCTBYS IpYr C JIpYyromM B
paMKax €IUHOU CUCTEMBI.

e He3aBucuMocTh 0T sI3bIKA NPOrpaMMHpoOBaHMs. Pasnnuus B sA3bIKaX, KOTOpbIE
UCIIOJIB3YIOTCSl IIPU CO3JaHUM KOMIIOHEHTOB, HE NPEMATCTBYIOT UX B3aUMOJECHCTBUIO

JIPYT € IPYTOM.

CORBA — 53TO KJIMEHT-CEpBEPHBIC TEXHOJIOTUH, B KOTOPBHIX (HYHKIIMOHAIHLHOCTH
00BEKTa MPETOCTABISIETCS KIMEHTY MOCPECTBOM 00palleHus: K a0CTpaKTHBIM HHTepdeiicam.
Hutepdeiic onpenenser HabOp METOIOB, KOTOPHIE PeTU3YIOT QYHKIIUU, IPUCYIINUE TaHHOMY
Kjaccy o0bekToB. MHTEpdeiic 1aeT KIMEeHTY BO3MOKHOCTb TOJBKO BBI3BIBATH TOT MJIM MHOU
METO/I, CKPbIBast OT HETO BCE JETAIIU €0 pean3alii.

KnueHt noiydaer 10CTyn K 0OBEKTY TOJIBKO IIyTEM BbI30Ba METOJ1a, OIPEEIICHHOTO B

uHtepdeiice oObekTa. ITO O3HAYAET, YTO peabHbIE JCHCTBUS BBINOJHAIOTCS B aJpPECHOM
MIPOCTPAHCTBE OOBEKTA, BO3MOXKHO, YJIAJCHHOM IO OTHOIIEHHIO K IPOLECCY KIMEHTA.
CoxppiTue aeTanedl peaau3aldd M IO3BOJSET B KOHEUHOM MTOTe JTOOUTHCSA CIa’KEHHOTO
B3aMMOJIEHCTBHSI KOMIIOHEHTOB B HE3aBUCHUMOCTH OT TOT'O, Iie MU Ha Kakoil miuatdopme oHU
peanu30BaHbl U KaKOH SI3bIK MPOrpaMMHUPOBAHUS JJIsl TOTO UCIIOJIB30BaJICS.
B o0eux TeXHONOTHSAX B3aUMOJECHCTBHE MEXAY KIMEHTCKHM IPOIECCOM M CEPBEPOM
00BEeKTa, TO €CTh IMPOLIECCOM, KOTOPBIM MOPOXKIAET U OOCITYKMBAET IK3EMIUISIPhl OOBEKTA,
UCHOJb3yeT MEXaHU3M OOBEKTHBIM BapuaHT BbI30Ba ynaneHHoi mporuenypsl (RPC, remote
procedure call). Ctpykrypa RPC — crapeiiiieii MeXxaHU3M M3 TEXHOJOTHH IPOMEXYTOYHOTO
nporpamMmHoro obecrnedenus. Mexanmsm RPC peanusyer cxemy mnepenayu COOOLICHHM, B
COOTBETCTBUM C KOTOPOW B paclpeieseHHOM KIHEHT-CEPBEPHOM IPUIIOKEHUU MpoLEesypa-
KIIMEHT TepelacT CHelratbHOe COOOIICHNE ¢ MapaMeTpaMy BBI30Ba MO CETU B YJAICHHYIO
CEPBEPHYIO IIPOLIEYPY, a PE3YJIbTAThl €€ BBINOJIHEHUS BO3BPALIAIOTCS B JPYrOM COOOLIEHUN
KJIMEHTCKOMY mporeccy [4-7].

Jliis Toro 4roObl peannu3oBaTh ATy CXEMY, Ha CTOPOHE KJIIMEHTa U Ha CTOPOHE cepBepa
MO/I/IEP’)KUBAIOTCS CHEIMATIbHBIE KOMIIOHEHTHI, HOCSIIME Ha3BaHNUE KIIMEHTCKUN U CEPBEPHBII
cypporathl (client stub u server stub). Jlns Toro 4toOBI BBI3BaTh TY WJIM WHYIO (DYHKIIHIO,
KIMEHT oOpamaercs K KIMEHTCKOMY Cypporary, KOTOpBI YINaKOBBIBAET apryMEHTHI B
COOOLIEHHEe-3apoC U TepefaeT UX Ha TPAHCHOPTHBIA ypoBeHb coefuHeHus. CepBepHBIH
Cypporatr paclakoOBbIBAa€T IOJYyYEHHOE COOOLIEHHME M B COOTBETCTBUU C IEpPEAAHHBIMHU
apryMEeHTaMH BbI3bIBAET HYKHYIO (DYHKLHIO, WM HYXHBI METO 0OBEKTa, €CM peub UAET
00 oobexktHOoM BapuanTe RPC. B CORBA kimeHTCKHil cypporaT HE MMEET CIEIUaTIbHOTO
Ha3BaHUs, a CepBEPHBIN 0003Havar0T TepMUHOM skeleton.

[TapameTpsl BbI30Ba MOTYT (DOPMHPOBATHCS B OTIMYHOW OT CEPBEPHOU S3BIKOBOU U
ONIEPALIMOHHOM cpelie, MOITOMY Ha KIMEHTCKHIl M CepBEpHBbIM CypporaThl BO3JIararorcs
¢GbyHKIMN TIpeoOpa3oBaHusl apryMEHTOB U Pe3yJbTaTOB B YHHBEPCAJIBHOE, HE 3aBUCSINEE OT
KOHKPETHOW apXWMTEKTypbl MpejacTaBieHue. TeM caMblM JOCTHraeTcs BO3MOXKHOCTb
B3aMMOJICHCTBHA KITMEHTA M CEpPBEpa Ha Pa3IMUHBIX IIaTdopMax.
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Pa3paboTka KIMEHTCKOro CypporaTa u ero ajaropurmbl pagorsi [8-9].

mS | 4
¥ 4 AHanus TectoB Ha owwbkn + CORBA 2014, = || & || &2 |
Pain MNMomows
Tect CTaTHcTHES MHCTpysLMA
Kon-so sonpocos [ show Auto —
— =8
DCOMConnection1
EdO
[+] Print
(NPEBMTE
O
EOD
EOD Kon-eo sonpocos
E0
MainMenul
EOD Label 14
Bpema paboTel:
EOD
Label12

Pucynok 1 — KiimenTckui cypporar.

Haznauenue knmreHTckoro cypporata (puc.l) — nmpeaBapuTeNbHbIM aHaIU3 CAaBaeMOIo
TECTa MO KakoW —JMOO AUCHUIUIMHE OakalaBpHaTa WJIM MarucTpaTypbl Ul BBIBICHUS, U
aBTOMATUYECKOTO MCTIPABICHUS TUTUYHBIX OIIHMOOK.
HauOonee TunuyHble OIIMOKM BCTpEYArOIIMECs B IOCTYMAMOLUIMX TECTOBBIX 3a/JaHUSIX
SBJIIOTCSI CIIEIYIOIIHE:
Hamuumne numaero 3Haka 9 (Enter), nBa u 6omnee moapsia.
3nak 9 (Enter) naxogurcs Mexxay BapuaHTaMU OTBETOB.
JlBa mpaBUJIBHBIX OTBETA.
OmmbouHas Hymepanusi BOIpPOCOB.
OTtcyTcTBHE TOUYKHU TIOCIE HOMEpa BOIIPOCa.
OtcyrcTBUE CKOOKH MOcie OyKBBI(MHICKCA) OTBETA.
JIBa 0IMHAKOBBIX MH/IEKCA OTBETOB.
Bompoc pa3out Ha aBe ctpoku 3uakom 9 (Enter)
Jlumnue npo6esibl B 30HE HHAEKCOB BOIIPOCOB U OTBETOB.
[ToBTOpSIFOLIIMECS BOIIPOCHI B TECTE.
A Tak>ke HEKOTOPBIE JIpyTHeE. ..

w
N
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W3y4yass u peanu3oBbIBas pa3iuuHble BapHaHThl [3-5] airopuTMoB aHanm3a, Ml
MPULLUIN K BBIBO/Y, YTO HAWIYYIIUM BapHaHTOM OyJeT:

e AOcTparupoBatbCsl OT TECTA, U COCPEAOTOUUTHCS Ha CTPYKTYpE,

e Paspaborarh Ui KaXI0i OMIMOKKA CBOW OTAEIBHBIA alrOpuTM (Kaxmas OInOKa
YHHUKAJIbHA),
Hckath ommOKku 3a OJIUH MPOXO TecTa (MUHUMU3UPOBATH MPOXOJIBI),

e He ucnpaBisith OmMOKH, a CO3/1aTh HOBBIA JOKYMEHT W HaOHpaTh HOBBIM TECT Ha
OCHOBE UCXOJHOIO,

e lcnpasmars He opdorpaduro, a CTpyKTypy TecTa,
Beiensate xapakTepHble OIIMOKH pa3HbIX THIIOB pa3HbIMU IIBETAMHU,

e CoxpaHsTh pe3y/IbTaThl padOTHI (OTYET) MOCPEACTBOM TEXHOJIOTHH COrba Ha rosoBHOM
KOMIIBIOTED.

Jlnst aHanm3a CTPYKTYpHI TeCTa, KaK MOKa3aJld HMCCIeNOBAHUS, JYYIIUM BapHaHTOM
paboTel — Oy/eT ucrosib3oBanue Texuonorun Ole 1 BHeApPeHUE JIsl KOHTPOJIS U BPEMEHHOTO
xpanenus rotoBeix OleContainer-oB (puc.1) B couetanuu ¢ coenuHeHreM ¢ cepsepom Word,
rae ¥ OyJIeT OCYIIEeCTBIATHCS HEMOCPEICTBEHHAs 00PaOOTKH JaHHBIX.

AJITOPUTMBI AHAJIU3A CTPYKTYPBbI

[Mpomecc 3arpy3ku TecTa ocymiecTBisieTcss TexHonorueir DragandDrop, u mo ee
3aBEePIICHUHN HAKUMAETMS Komka «VcrpaBUTHY.

procedure TForm1.BitBtn1Click(Sender: TObject);
Var
sss,88s1:String;
N,L,j: Integer;
v,vk: OleVariant;
d: TDateTime;

begin
d:=Now; // CoxpaHsiem Tekyiee BpeMs

tt:=true;
BitBtnl.enabled:=false; // bnokupyem KHOIKY

form1.Left:=10;

form1.Top:=10;

memol.Clear;

label4.Caption:=('max="+inttostr(trunc(col/7))); // BeiBog umeHu Tecta Ha hopmy

coll:=1;

col2:=WordApp.ActiveDocument.Paragraphs.Count; // Onpeaensiem npeaBapuTEIbHOE YHCIIO
naparpagon

El;, //loamporpamma Ananuza tecta u McnpaBieHus ommrOok

application.ProcessMessages;

col2:=WordApp.ActiveDocument.Paragraphs.Count; [/ Haxoaum TouH0€ 4nciio naparpados
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// BBIBOJMM CTaTUCTHYECKUE PE3yIbTaTh

memol.lines.add('O6iee komuuectBo omubok = "+inttostr(memol.lines.count));
label3.caption:='O06mee komuecTBO ommbok = "+inttostr(memol.lines.count-1);
label10.caption:=" N = '+inttostr(col2 div 7);

memol.lines.savetofile('Cratuctuka omub6ok tecta — +extractfilename(filename) +'.txt');

WordApp.ScreenUpdating := true;
WordAppl.ScreenUpdating := true;

Label12.Caption:=FormatDateTime(hh:mm:ss', Now()-d);

end,
Neporpoca | | Bompoc q
A) | IIpaBHIBHEIi OTBET q
B) | Omu6ouHEIi OTBET q
C) | OwuboursIi oTBET q
D) | Omu6oumnsii oreer q
E) OmuOOYHEI OTBET 9
«

Pucynok 2 — BJIok cxeMa TecTOBOIO 3aJaHUs.

IHonnporpamma Ananm3a tecta u UcnipaBiieHnsi olumdok

procedure TForm1.E1;

Var

s:array[0..5]of String;

s0,st,sn,z1,z2:string;

1,J,p0,n,k,z,2zn,zz,zzn1: Integer;
v,vk: OleVariant;

b0,z0:boolean;

im1,im2:array[1..5]of thitmap;

begin

for1:=1to5do

begin

im1[i]:= TBitmap.Create;

im2[i]:= TBitmap.Create;

end,

n:=1,

col2:=WordApp.ActiveDocument.Paragraphs.Count;
/I Ananu3 Bompoca
while col2>7 do BEGIN
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// TIpoxoauM 1O BCEMY TECTY, ITOKa KOJIMIECTBO CTPOK B TECTE
Oyznet OounbIie 7

memo6.CopyToClipboard;  // Ouuctka KOHTEHHEPOB
OleContainerl.paste;
OleContainer2.paste;
OleContainer3.paste;
OleContainer4.paste;
OleContainer5.paste;
application.ProcessMessages;
// Beigensiem nepByro CTPOKY B TECTE
v:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.start;
WordApp.ActiveDocument.Range(v,v+1).Select;
s0:=WordApp.selection.text;

while AUMB(s0) do // Y nansiem HoMep Bompoca

begin

WordApp.selection.delete;

WordApp.ActiveDocument.Range(v,v+1).Select;

s0:=WordApp.selection.text;
end;

// Tlonck nmocie10BaTeIbHOCTH YHCEI HOMEPA BOMpoca

function numb(s:string):boolean;

var i:integer; b:boolean; s1,s2:string;

begin

sl:=copy(s,1,1);

b:=false;

for 1 := 0to 9 do if sl=inttostr(i) then b:=true;
numb:=b;

end;

if sO=""then WordApp.selection.delete; // Ynasnsiem TouKy mocje HOMepa BOIpoca
BuferClear;

fork:=1to3do begin

// Beiienenue BTOpOro maparpada
v:=WordApp.ActiveDocument.Paragraphs.ltem(2).Range.start;
WordApp.ActiveDocument.Range(v,v+2).Select;
s0:=WordApp.selection.text;

if AUM(s0)=0then  // Bo3Bpamaer Homep otBeta 12345
begin
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vk:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.end;
WordApp.ActiveDocument.Range(vk-1,vk).Select;
WordApp.selection.delete;

end,

end;

/I OnpeneneHre HoOMepa BOIPoOca

unction num(s:string):integer;
var i:integer; s1,s2:string;
begin

sl:=copy(s,1,1); s2:=copy(s,2,1);
i:=0;

if s1=""then s:=s2 else s:=s1;
if (s='A")or(s="A") then 1:=1;
if (s='B")or(s='B') then i:=2;
if (s='C")or(s='C'") then i:=3;
if (s='D")or(s="1') then i:=4;
if (s="E")or(s='E') then 1:=5;
num:=i;

end;

WordApp.ActiveDocument.Paragraphs.ltem(1).Range.select;
WordApp.selection.copy;

if checkbox2.checked then
OleContainerO.paste;  // BeiBox Bompoca Ha 3KpaH

EdO.Text:=inttostr(n)+""; / BeiBoa HOMepa Bompoca Ha 3KpaH
WordApp.selection.delete;

// BeIBOJT HOMEpa BOIIpOCa B UCTIPABICHHBIN TECT
WordAppl.Selection.EndKey(wdStory, EmptyParam);
WordAppl.Selection.InsertAfter(inttostr(n)+". ");

// BeIBOJT BOIIpOCa B NCIPABIICHHBIH TECT
WordAppl.Selection.EndKey(wdStory, EmptyParam);
WordAppl.selection.paste;

inc(n); // YBenuucHue WHIEKCA BOIPOCOB HA €IUHUILY BBEPX
application.ProcessMessages;
z1:="; zzn:=0;
z2:="
// AHanu3 TecTa U BBIJEIECHHE OTBETOB
for z:=1 to 5 do begin
BuferClear;

v:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.start;
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WordApp.ActiveDocument.Range(v,v+1).Select;
WordApp.selection.delete; /'Y nansiem niepBbIii ab3all U3 TecTa

WordApp.ActiveDocument.Range(v,v+1).Select;
sO:=WordApp.selection.text;  // Komupyem Bropoii ab3all CTaBIInii TeEPh MEPBHIM

if nump(sO) then
begin
WordApp.selection.delete;
end;
fork:=1to2do begin // Jleqraem ABOWHYIO IPOBEPKY ISl KAsKIOTO OTBETA
v:=WordApp.ActiveDocument.Paragraphs.ltem(2).Range.start;
WordApp.ActiveDocument.Range(v,v+2).Select;
sO:=WordApp.selection.text; // Beigensiem nepsbie ABa CHMBOJIa ab3ara

if num(s0)=0 then // Ecau BcTpeyaem OYKBY OYEpeIHOTO BOMPOCA TO TMOMEYaeM
KOHe1
MEPBOro OTBETA KaK KOHEII IICPBOI'O a63a11a
if not(numb(s0)) then
begin
vk:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.end,;
WordApp.ActiveDocument.Range(vk-1,vk).Select;
WordApp.selection.delete;
end;
end;

// Nnade, momMeuaeM KOHEI] BTOpPOro ad3ama
[/l Inst cmyyast — Korja OTBET pa3OUT Ha HECKOJIBKO ab3arieB

v:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordApp.selection.copy;

if checkbox2.checked then

// coxpaHsieM COOTBETCTBYIOIMI OTBET B cooTBeTcTBYIOMMUI OLE KoHTeltHep
case z of
1:0leContainerl.paste;
2:0leContainer2.paste;
3:0leContainer3.paste;
4:0OleContainer4.paste;
5:0leContainerb.paste;
end;

d1:=Now;
WordAppl.Selection.EndKey(wdStory,EmptyParam);
case z of // Hymepyem OTBETHI JaTUHCKUMU OyKBaAMH
1:WordAppl.Selection.InsertAfter('A) ;
2:WordAppl.Selection.InsertAfter('B) ;
3:WordAppl.Selection.InsertAfter('C) *);
4:WordAppl.Selection.InsertAfter('D) );
5:WordAppl.Selection.InsertAfter('E) ");
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end;
memob.lines.add(FormatDateTime('zzz',Now()-d1));

WordAppl.Selection.EndKey(wdStory,EmptyParam);

if numb(sO)and (z<5) then // Eciu oaHOro M3 OTBETOB HET — TO COXPAHSIEM 3allKCh
begin

WordAppl.Selection.InsertAfter(' //Her otseral/'+#13#10);
WordApp.Selection.HomeKey(wdStory,EmptyParam);
WordApp.Selection.Insertbefore('A) '+#13#10);
v:=WordApp.ActiveDocument.Paragraphs.ltem(2).Range.start;
WordApp.ActiveDocument.Range(v,v).Select;

WordApp.Selection.Insertbefore('A) );

v:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordApp.selection.delete;

end

else

begin
v:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordAppl.selection.paste;

if z=1 then

begin

z1:= WordApp.selection.text;

zzn:=WordApp.Selection.InlineShapes.count;

if zzn>0 then

for zz .= 1to zzn do

begin

WordApp.Selection.Range.InlineShapes.ltem(zz).Select;//CopyAsPicture;
WordApp.Selection.Copy;

Im1[zz].Assign(Clipboard);
end,;
end;

if z>1 then

begin
v:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;

z2:= WordApp.selection.text;
zzn1l:=WordApp.Selection.InlineShapes.count;

if zzn>0 then

for zz .= 1to zznl do

begin

WordApp.Selection.Range.InlineShapes.ltem(zz).Select;
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WordApp.Selection.Copy;
Im2[zz].Assign(Clipboard);

end;

end,

V=
WordApp.ActiveDocument.Paragraphs.ltem(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.ltem(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordApp.selection.delete;  / Ynansem nepsbiit maparpad
end;

z0:=false;

if z1=z2 then

if zzn=0 then

z0:=true

else

begin

Z0:=true;

for zz :=1to zzn do

if im1[zz]<>im2[zz] then z0:=false;
end;

if z0 then
begin
WordAppl.ActiveDocument.Range(

WordAppl.ActiveDocument.Paragraphs.ltem(WordAppl.ActiveDocument.Paragraphs.Count
-1).Range.start,

WordAppl.ActiveDocument.Paragraphs.ltem(WordAppl.ActiveDocument.Paragraphs.Count
-1).Range.end).Select;
WordAppl.selection.Range.HighlightColorIndex:= wdPink;//brush.color:=cllime;
WordAppl.Selection.endKey(wdStory, EmptyParam);
end,;

application.ProcessMessages;
end;

WordAppl.Selection.InsertAfter(#13#10); [/ BeraBka mycroro ENter mocJie miroro oTeeTa

col2:=WordApp.ActiveDocument.Paragraphs.Count;
end,

WordAppl.Selection.HomeKey(wdStory,EmptyParam);
FindAndReplace(Chr(11),");
WordAppl.Selection.HomeKey(wdStory,EmptyParam);
FindAndReplace(#9,""); /l Tab

WordAppl.Selection.HomeKey(wdStory, EmptyParam);
FindAndReplace(' ', );
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/ffor 1 := 1 to 300 do
WordAppl.Selection.HomeKey(wdStory,EmptyParam);
FindSelect(' Het );

FindSelect(' a ");
FindSelect('He3naro");
FindSelect('3arpynHsitoch OTBETHTS');
FindSelect('Bce oTBeThI BepHBI');
FindSelect('Bce oTBeThI HEBEpHEL');
FindSelect('Bce oTBeTHI HE BEpHBI');
FindSelect('Het nmpaBuibHOTO OTBETA');
FindSelect('Bce nmepeunciennoe');
FindSelect('Bce nepeuuncnennsie');
FindSelect('Bcé nmepeunciennoe');
FindSelect('Bcé nepeurcnennsie');

FindSelect(' Us ");

FindSelect(' Xox *);
FindSelect('binmeiimin’);
FindSelect('Typsic xayabbI xOK');
FindSelect('Bap:bik sxayaObl qyphic');
FindSelect('Aranranmapabi 6opi');

FindSelectRed('//Het otBetall');

for I := 1 to col2 do

if (i-1) mod 7=0 then

begin
v:=WordAppl.ActiveDocument.Paragraphs.ltem(i).Range.start;
vk:=WordAppl.ActiveDocument.Paragraphs.ltem(i).Range.end,;
WordAppl.ActiveDocument.Range(v,vk).Select;

WordAppl.selection.Range.HighlightColorindex:= wdNoHighlight;//brush.color:=cllime;
end;

v:=WordAppl.ActiveDocument.Range.start;

vk:=WordAppl.ActiveDocument.Range.end;

WordAppl.ActiveDocument.Range(v,vk).Select;
WordAppl.Selection.Font.Size = 12;

WordAppl.Selection.ParagraphFormat.SpaceBeforeAuto:= False;
WordAppl.Selection.ParagraphFormat.SpaceAfterAuto:= False;
WordAppl.Selection.ParagraphFormat.FirstLinelndent:= 0;

/ffor 1 := 1 to WordAppl.Selection.characters.count do

/lif WordApp1l.Selection.characters.ltem(i) then

I WordApp1.selection.Range.HighlightColorindex:= wdRed;//brush.color:=cllime;

WordAppl.Selection.HomeKey(wdStory,EmptyParam);
WordAppl.Visible:=true;
application.ProcessMessages;

forl:=1to5do

begin
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im1[i].free;

im2[i].free;

end,;

end,;
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Abstract: An experimental installation for explosive-mechanical rocks destruction
implementation was presented. Measuring devices with sensitive elements for analytical
dependences testing were justified. The cutting tool of combined action was developed to
provide preliminary rocks weakening by system of technological cracks with explosion energy
and subsequent rocks destruction with hard-alloy cutters. Charge design provides powerful
concentrated shock wave, preventing destructive impact on the cutting tool.

Key words: combined destruction, explosive-mechanical stressing, mathematical
model, rocks destructions, technological fracturing, energy intensity of destruction

Introduction. The share of electricity consumption by mining industry during 2012
amounted 12 billion kW-h [1, 2]. More than 10 % of the electric power developed in post
soviet countries [3] are spent for destruction and crushing of rocks. Rocks’ destruction when
forming wells for 90 % is provided by machines with roller cone bits [4]. Thus rocks
destruction rates reached the peak and further optimization is almost impossible. Therefore
the combined destruction of rocks by explosive-mechanical stressing is offered. Relevance of
a problem is confirmed with the resolution of the Cabinet of Ministers of Ukraine of march 1,
2010 No. 243 «About approval of the State target economic program of energy efficiency and
development of the sphere of energy carriers production from renewable and alternative types
of fuel for 2010 — 1015 years» [5].

The main material statement. There are difficulties for carrying out pilot studies of
explosive-mechanical rocks destruction caused by lack of the necessary equipment. Standard
tools aren't capable to provide research in full. Therefore one of the options for combined
rocks destruction by explosive-mechanical stressing realization is developed. The figure 1
shows the installation stand with necessary sensitive elements and measuring devices.
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Figure 1 - The scheme of the experimental installation for combined rocks destruction
by explosive-mechanical means
(1 — electric motor; 2 - swivel; 3 — framework elements; 4 —combined action cutting tool; 5 —
filter; 6 — strain gages; 7 — organic glass; 8 — pyrometer lens.)

As power supply the three-phase asynchronous AIR-90-L2 electric motor (Ukraine) is
chosen. Works as from industrial (380 V), and from household (220 V) alternating current
mains. Engine capacity (3 kW), rotation frequency (3000 rpm), efficiency - 82,5 %. The
motor mass of 20,6 kg provides vertical effort ~ 206 N which via cutting tool transferred to a
bottomhole.

For explosive-mechanical rocks destruction the cutting tool of combined action (figure
2) is developed. The design provides preliminary rocks weakening by system of technological
cracks caused by explosion energy influence.

The cutter is attached to a shaft 1 by means of the castle type conic carving. The conic
carving provides tightness and reliability of the fastening. Via the blowing-off channel 2 air is
forced and there is delivery of the explosive charge 6 to a bottomhole. The charge is fixed by
the ring 7, blocking an air stream. As a result the internal pressure P increases. As the pressure
achieves minimum admissible value piezoelements 4 are deformed, forming an electric
discharge which through the electrodes 5 initiates explosion of the charge 5. Explosion
provides technological fracturing formation with temporary advancing. Then hard-alloy
cutters 8 destroy rocks weakened by set of technological and natural fractures. Rubber laying
3 is the buffer between the cutting tool and the shaft 1.
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Figure 2 — The combined action cutting tool design.

The phenomenon of shock waves gradient acceleration [6] is known. The principle of
such charges action consists in condensed explosive and buffer substance (gas) cascade
initiation. Hemispherical charges application of cascade type allowed to increase shock wave
pressure up to 20 GPa [6], and speed up to 50 km/s [6]. For combined rocks destruction
implementation it is necessary to place a charge in limited space. Charge design has to
provide powerful concentrated shock wave, preventing destructive impact on the cutting tool.
The top part of the charge is filled with condensed explosive, the lower part — flammable gas
methane (CHg). Density of majority condensed explosives is 1000... 2000 kg/m® [7], and
during the detonation it increases almost by 1,5 times [8]. Density of methane (CH4) is 0,71
kg/m? [9] that provides area of the lowered pressure under condensed explosive. Respectively
there is a gradient of pressures when consecutive impact of explosive and flammable gas
layers is going on. The shock wave with an elevated pressure goes to gas with lowered
pressure. Subsequent detonation of gas strengthens the shock wave, and ellipsoidal facing
concentrates energy of explosion on a bottomhole.

The charge’s cone-shaped framework (figure 3) is made of plastic with dome-shaped
top 1. There is ellipsoidal facing VII to provide shock wave concentrated stream. Condensed
explosive 1V and flammable gas VI (CH4) are sources of the shock wave. Between them there
is a metallized maylar film V. Using of cascade type charges provides condensed explosives
economy with explosion energy efficiency preservation. Condensed explosive IV energy is
increased by gas VI which are separated by the diaphragm V. There are metal plates Il placed
in dome-shaped part of the framework 111 to transfer electric discharges to the detonator I.

The light-beam oscillograph H-117 (USSR) is applied for measurement results fixing.
The oscillograph has a pass-band of (0... 15) kHz. It is capable to simultaneous register up to
12 processes on electrical and non electrical quantities changing in time. Measurement results
recorded on ultraviolet photographic paper, which doesn't need chemical manifestation. The
record maximum speed on photographic paper is 180 m/s, that meets requirements of high-
speed processes measurements, such as explosion. Error £ 3... 5 % and sensitivity 2... 10
mV/div of the device allow to carry out exact measurements.

46


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org

ISPC Computer technologies in science, 30.04.2014

Figure 3 — Charge design.

Hydrocarbon (carbonic) resistors (51 Ohm, 0,125 W) are applied to measure the shock
wave pressure value. They allow to measure up to 14 GPa [10] pressure. There is a filter
(atenuator) 5 (figure 2.1) 6,5 mm thick between resistors and shock wave. The filter has to
prevent destruction of resistors, because shock wave pressure can be reached 10 GPa [11].

Resistors are connected among themselves by Wheatstone bridge [12]. R1 and R3
resistors have constant resistance, the R2 resistor is adjusted to bridge balance establishment.
The Rx resistor is under the influence of shock wave pressure. When the bridge is balanced, it
means that current on all resistors identical and voltage between C and B equals to zero.
When the shock wave impacts the Rx resistor, its resistance changes and respectively between
points C and B voltage is formed. Thus pressure of the shock wave is an input signal and
tension - output. Then the output signal arrives to the oscillograph for graphic definition of the
pressure value changing over time.

Temperature measurement is carried out by an infrared pyrometer IS 50-LO plus
(Germany). The device provides contactless measurement of temperatures in the range of
(250... 3500) K. Advantages are: operation time < 1 ms, minimum diameter of measurement
area is 0,45 mm, an error at T > 1500 K: 0,5 %, maximum distance from object of
measurement is 4,5 m. Sensitive element is the lens 8 (figure 1) which is protected by 70 mm
thick organic glass 7 (figure 1). For graphic display of the detonation products temperature
changing in time, the pyrometer is connected to the oscillograph.

An economical method [13] of shock wave trajectory definition with antennas usage
is known. The negative electric potential is formed when the shock wave passing through
antennas [14]. This method is applied to current research to measure how shock wave speed
changes over time. Antennas are the coaxial cable with naked central vein (a sensitive
element). The system of antennas is placed on a way of the shock wave distribution. The
opposite ends of cables are connected to the oscillograph through the amplifier (figure 1).

The electric power consumption is fixed by the meter Neva 106 1SO (Russian
Federation) (figure 1). Can be work in single-phase and three-phase chains of alternating
current. Accuracy of the electricity meter is 1,0 % that provides correct measurements.

Conclusion

1. The stand of experimental installation for explosive-mechanical rocks destruction
implementation is presented. The design of the cutting tool and cascade type explosive charge
is developed.
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2. Measuring devices with sensitive elements for analytical dependences testing are

picked up and proved: electric power consumption for rocks destruction from: shock wave
pressure e=f (P); detonation products temperature of e=f (T); shock wave speed e=f (v).
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THREE-DIMENSIONAL TOPOLOGICAL CODING WITH A PRIVATE KEY ON
THE MOBIUS STRIP

Abstract: In this paper we consider one approach encoding information on
topological surface - when to encode information easy enough, but to return the original data
on the basis of three-dimensional the surface is almost impossible. Meanwhile the 3D surface
is nothing like a Mobius strip broken through triangulation. At present it is necessary to
develop and explore topology, and aim to link its achievements with the real world in
practical tasks.

Key words: the Mobius strip, coding, topology, 3D, modeling.

TOIHOJOT'NMYECKOE TPEXMEPHOE KOANPOBAHUE C 3AKPBITBIM
KJIFOYEM HA JIEHTE MEBUYCA

Annomauusn: B OanHOM uccredosanuu npeoirazaemcs O00UH U3 NOOX0008
KOOUPOBAHUsL UHGOpMayuu Nno MONOLOUYECKOl NOBEPXHOCMU, — K020d 3aKOOUPOSAMb
uHgopmayuro 00CMamo4Ho NPOCMo, a B0M GePHYMb UCXOOHble OAHHble HA OCHOBE
MpexmMepHOll NOBEPXHOCMU — NOYMU He803MOodiCHO. Meowcdy mem cama 3D nosepxnocmv —
9mo He ymo uHoe, Kkaxk ienma Mebuyca pazbumas ¢ nomowvio mpuaneyisyuu. B nacmoswee
8pemMsi HeoOXO00UMO pA38UEAmMb U UCCIe008aMb MONONOSUI0, CMPEMACL C8A3amb  ee
00CMUICEHUS C PEATbHBIM MUPOM 6 NPAKMUYECKUX 3A0a4aXx.

Knrwouesvie cnosa: nenma Mebuyca, koouposanue, mononoeus, 3D, mooeruposanue.

BBeaenue

AKTHBHOE pa3BUTHE TOMOJIOTUU U U3YUEHHE TOMOJOTUYECKUX MPUHLIUIIOB Pa3JIMYHBIX
06T>CKTOB BCC Halll€c HaAXoaAuT HpI/IMeHeHI/Ie B HOBCGI[HGBHOﬁ JKNU3HU. Pa3BI/ITa$I KOMHBIOTepHaSI
nH(ppaCTPyKTypa Y4eOHBIX 3aBeICHUN — TOJIKO CITIOCOOCTBYET BHEAPEHUIO U HCTIOIH30BAHUIO
HAKOIINICHHOTI'O MAaTEMATHUYCCKOTO OIIbITA ITOCJIICIHUX BCKOB.

Jlenta MeGuyca Obuia OoTKpbiTa B 1858 roay, HO HeCMOTps Ha 3TO, OHA MOXKET
HpI/IHGCTI/I €1IC¢ OYCHb MHOT'O HOBBIX U COBepHIeHHO HereI[CKa?)yeMBIX OTKpI:vITI/If/'I.

B nmanHOM wucciienoBaHMM paccMaTpPUBAECTCA OJAMH W3 IOAXOJOB KOAMPOBAHHUS
nHpOpMaNIUM — KOTJAa 3aKOJUPOBATh HMH(POPMAIUIO JOCTATOYHO IPOCTO, & BOT BEPHYTH
HUCXOJHBIE JAHHBIE HA OCHOBE TPEXMEPHOM IMOBEPXHOCTH — MOYTH HEBO3MOXKHO. Mexay TeM
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cama 3D moBepxHOCTH — 3TO HE UYTO WHOE, Kak JieHTa MeOuyca pa3OuTasi ¢ MOMOIIBIO
TPUAHTYJIALIUM.

Hean paborbi: Pa3paboTka MeTOMOB KOAMPOBAHHS HAa OCHOBE TPEXMEPHBIX
TOIIOJIOTHUYCCKUX O6B€KTOB.

AKTyallbHOCTh. B HacTosimiee BpeMss HEOOXOAMMO HE TMPOCTO UCCIEA0BATh
TOITIOJIOTHUIO, KaK MaJlo H3yquHBIﬁ pasaeia MateéMaTukKu, a CTPEMUTLBCA CBA3aThb €€
JOCTIDKEHUSI C pealbHBIM MHPOM U BHEIPUTH B TPOU3BOACTBO. [lomoOHas wmojenb
pa3pabaThIBaeTCsl — BIIEPBEHIE.

Bueapenue: [lonyyeHHas Moaensb MO3BOISIET OBICTPO U yAOOHO KOAUPOBATH TEKCT Ha
PYCCKOM W aHTJIMACKOM SI3BbIKaX, MPHU HEOOXOAMMOCTH MOXHO JOTIOJIHUTh W APYTUMH.
Monens pealn3oBaHHA B TOTOBBIH MHTEPAKTUBHBINA MPOTpaMHBIA MPoAyKT. PazpaboTaHHbIe
AJITOPUTMBI MOTYT MCIIOJIB30BaThCS B PA3IMYHBIX Cchepax KOAUPOBAHUS MHPOPMAIIUH.

JIEHTA MEBUYCA

Jlenta Mébuyca - wiIM Kak ee eie Ha3bBaioT - Jluct Mébuyca (metist Mébuyca) —
TOTIOJIOTUYECKUI  OOBEKT, TMpoCTelilas HEOpPHUEHTHUpyeMash TIOBEPXHOCTh C  Kpaew,

.. 3
OJHOCTOPOHHSIS NPU BJIOKEHHH B OOBIYHOE TpEXMEpHOE EBKIMIOBO mpocTpaHcTBO IR .

[lomacte W3 OJHOM TOYKU ATOW MOBEPXHOCTH B JIOOYIO IPYI'YI0O MOXHO, HE IepeceKas
kpas.[1]

Pucynok 1 — Jlenta MebOuyca.

Jlenta MEGuyca ObuTa OTKpBHITA HE3aBUCUMO HEMEIIKUMH MaTeMaTUKaMu ABIYyCTOM
@®epaunannom Mébuycom u Morannom benenukrom Jluctunrom B 1858 romgy. Mopens
JeHTbl MéOuyca MOXeT JIerko OBbITh cleslaHa: JUIsl 3TOr0 HaJ0 B3ATh JOCTATOYHO BBITSHYTYIO
OYMa)KHYIO TIOJIOCKY M COEIMHUTH KOHIIBI MOJIOCKH, MPEABAPUTEIHHO MEPEBEPHYB OAHMH M3
Hux. B EBKIINI0BOM IpOCTpaHCTBE CYIIECTBYIOT JIBa TUMa mojoc MEOuyca B 3aBUCUMOCTH OT
HAIPaBJICHUS 3aKPyYUBaHUs: MPABbIE U JIEBBIE (TONMOJOTUYECKU OHU, BCE XKE, HEPA3IMUUMBI)
[1]

Ecnu paspesats neHty MebOuyca BI0JIb IO JIMHUH, PABHOYJAIEHHOH OT KpaéB, BMECTO
JIBYX JIEHT Mé&Ouyca nosydnTcst OHa JUIMHHAs IBYXCTOPOHHS (BBOE OOJIbIIIE 3aKpyYECHHAs,
yeMm JieHTa MEOmyca) JeHTa, KOTOpYIO Ha3bBaloT «AdraHckas neHra». Ecnu temepp 3Ty
JEHTY pas3pe3aTb BAOJIb IOCEPEAUHE, IIOJIYYarOTCs JBE JICHTHI, HAMOTaHHBIE APyl Ha

apyra.[1,4]

50


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D1%8C

ISPC Computer technologies in science, 30.04.2014

Ecnu paspeszats jenty MEOuyca, oTcTynas OT Kpas MPHOIU3UTENHO Ha TPETh e&
IIUPHUHBI, TO MOJY4YaloTCs JBE JIGHTHI, OJlHa — OoJyiee KopoTkas jeHta MéOuyca, npyras —
JUTMHHAS JIEHTA ¢ IByMsI osryobopoTami (adranckas sienra).[1-2]

Jpyrue xKOMOMHAIMU JIGHT MOTYT OBITH IOJy4eHBI M3 JIGHT C JBYMs WM Ooiee
noixyoboporaMu B HMX. Hampumep, eciu paspes3aTb JEHTY C TpeMs MOJIyoOOpOTaMH, TO
MONyYUTCS JICHTA, 3aBHTas B y3el TPWIUCTHUKA. Pa3pe3 JEHTHl C JONOJHHUTEIBHBIMU
o0opoTamMu Ta€T HEOXKHUIaHHBIE (PUTYPBI, HA3BaHHbIE MAPaAPOMHBIMU KoJibLAaMHU. [ 1]

PucyHnok 2 - Moaejb JIeHTBI.

g

A

A

1
I
|
|
|
|
|
|
|
|
|
I
|
| ]
Pucynok 3 - Ilapamerpuueckoe onucanue jgucra Méomnyca.

YroObl mpeBpaTuTh KBagpaT B JMCT MEOmyca, coeaMHUTE Kpas, TaKUM 00pa3oM,
9YTOOBI HANpaBJICHUS CTPENIOK coBmainu. OMHIUM U3 CIOcOOOB MpeacTaBiIeHus aucrta MEébuyca

KaK moMHOXKecTBa L~ sBIseTcs mapamerpmsamus:[1-7]

r(u,v) = (1 + 2 cos %) cosu,

2
v uy .
ylu,v) = (1 + 5 00s 5) sin u, "
v, ou
z(u,v) = 5 sing,

el €u<2ry -1 <v<1 5w dopmyibl 3a1at0T JeHTy MEéOuyca mupunsbl 1, yeit
HEHTpaIbHBIA Kpyr uMeeT paauyc 1, nexur B mwiockoctd + — Y ¢ umentpom B (0, 0, 0),
[Tapametp U mpoOeraeT BI0JIb JEHTHI, B TO BpeMs Kak U 3a7aeT paccTossHue OT Kpas.[1]

B ummimHAPHYECKMX KOOPIMHATAX (T: 0, z) HEOrpaHWYEHHas BEpPCHs JIMCTA
M¢Eounyca MOXKeT OBITh MTPEICTAB/ICHA YPABHECHHEM
log rsin(#/2) = zcos(8/2),

rae gpyHkius norapupMa uMeeT NPOoU3BOILHOE OCHOBaHME.[1]
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Tononoruuecku nauct MéOuyca MoxeT ObITh OmpeaeseH Kak (PakTOpIpOCTPaHCTBO

KBaJpara [0- 1] X [0- 1] [0 OTHOIIEHHIO SKBUBATEHTHOCTH LT 0} ~ (1 —u=, 1]' JUTSt
0z <1 Juer M¢Ebuyca — HeopHeHTHpYeMasi TOBEPXHOCTh C KPaeM.

CymiecTByIOT TEXHWYECKHE NpHMEHEeHHus JeHThl MéEOuyca. I[lomoca neHTOYHOTO
KOHBeHepa BBIMIOJIHACTCS B BHJE JeHTh MEOHMyca, 4TO MO3BOJISET eMy paboTaTh MOJBIIIE,
MIOTOMY YTO BCSl IOBEPXHOCTD JICHTHI M3HAILIMBAETCS paBHOMEPHO. Takke B CUCTEMax 3aIlucu
Ha HEMPEPBHIBHYIO TUIEHKY MPUMEHSIOTCS JeHThl MEOuyca (4TOOBI YABOUTH BpPEMsS 3aIlHCH).
Bo MHOrmx MaTpuuHBIX MPHUHTEpaxX Kpacsulas JIeHTa Takxke UMeeT BuJ Jincta MéOuyca st
yBenuueHus e€ pecypca.[1-5]

MATEMATHUYECKASA MOJEJIb TOHHOJOTUYECKOTI'O 3D KOAUPOBAHMUSA

3a OCHOBY KOJIMPOBaHHS OyJeM HCIOIB30BATh CICAYIONINIA an(aBur:

const
a="ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijkimnopqrstuvwxyz0123456789/*+

S~ @#$%"&() =ABBI' I[EE)K3PII>TKHMHOHPCTVCDXL[‘IHIH_["I:])IBSIO
SAa6BraeéK3UNKIMHONPCTY(QXITUIIIIBBIBIIOA

Kar Obi To HH Goino, Ho B 1858 rony
NefnuUMrckHi npopeccop ABrycr

P epaunant Metuyc, yuenur
sHamenvToro K 9 _Iaycca, acTpoHOM W
reomerp, nocnan 6 [apuxcKkyn
AKANEMHID HAYK patoTy, BEANYamLLYn
CEEefeHHA 00 aTomM nucTe. CeMb neT oH
A0XMAANCA DACCMOTPEHMA CBOER
pafoTh, M. HE A0X1ABUWMHCH,
onyaukoBan eé& pesyneTaros B 1858
romy.

Y nucta Méfiuyca Bcero ogHa cTopoHa,
M 3TO NOPaSHN0 HEMELLKHX
Npodeccopos, H NOTOMY YTO Kaxaan
MOBEPXHOCTE MMEET ABE CTOPOHBL
Nucr Meouyca
PaccrasuiBawnT, YTD OTEPLTE CEORA " NMCT
Méfuyca” nomMorna cAyXaHka cllMBman

Koaupoeare

PucyHnok 4 — UcxoaHblii TEKCT.

TexcT paBHOMEPHO paclpeeIuM M0 OKPYKHOCTH B ipockocTi OXY. Kaxiplif cumBoi
andaBuTa OyzeM cMemaTh 10 HOPMAJM K HAIPaBJICHUIO IBWKCHUS HA 3aJaHHBIA TOPSIIOK —
paBHbII MHIEKCY OykBbl B andaBute. KoopAaMHATBI TOYKM B TPEXMEPHOM IPOCTPAHCTBE
Oynem ompenensath 1no ¢opmymnam (1). Camoe TJIaBHOE — TO YTO KPHUITOCTOUKOCTH
obecrnieuynBaeTcsi — CI0KHOCTBIO HaXOKJeHUs oOpaTHOM (yHKuuu K cucreme (1) u naeT He
TOJIBKO OJTHO 3HaueHue — a cpazy Heckonbko ([Ipunoxenue 1). [Ipudem HEW3BECTEH Yroi
HayaJbHOTO IOBOPOTA JIGHTHl M ee paauyc . YTO 3HAUMUTEIBHO YCIOXKHAET OOpaTHYIO
3amaqy.[8-24]
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e Kod.txt — BaokHoT = g
©aiin  [lNpaska ®opmar Bug  Crnpaeka

1.1448734958703 "
0.0167584978044033
0.00106115953531116

1,11985337734222
0.0178827047348022
0.000958035874646157

0.834881246085935
0.0144432615488768
-0,00142707163468003

1,07980918884277
0.,0201177392154932
0.000745136174373329

1.21474730968475
0.024248717352747%
0.00214558833797974

1.13473510742188
0.0241620615124702
0.00143704190850258

1.14969623088837
0.0260111764073372
0.00169650372117758

0.844768762588501
0,0202370346758175

Crp 1, ctnB 1

PucyHnok S — 3amm¢poBaHHbIe 1aHHBIE.

TN

i,

, ’/r/f,/,»‘ /",v,w ‘A\T\\ﬁ\\k\ﬁ

PucyHnok 6 — TpexMepHbIid aHAJIOT 3aKOAUPOBAHHOI0 TEKCTA,

B popme JieHTHI Mebuyca (314 cuMBOJIOB)
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Pucynok 7 — TpexMepHBIi aHAI0T 3aKOAMPOBAHHOI0 TEKCTA,

JlenTa Mebuyca (764 cuMBOJIOB)
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PucyHnok 8 — TpexmepHbIii aHAJIOT 3aKOTHPOBAHHOIO TeKcTa, Jlenrta Mebuyca (4722
CHMBOJIOB)
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BriBoanl

Paspaborannas matemaTHueckas Mozeib (puc.6-8) cBsi3ana TOMOJOTHYECKUN OOBEKT
— Jlenty MeGuyca, ¢ anroputMoM andaBUTHOTO KOJAMPOBAHMS. 3aKPBITHIM KIIOY B JaHHOM
Cily4dae MpEeJCTaBIAIOT co0oi — kodpduimentsl cucrtemsl (1), eHTp JeHThl Mebuyca u ee
UpUHA. AJITOPUTM MOXKET CUUTATHCS OJHOCTOPOHHHM B CBSI3U CO CIIOKHOCTBHIO OOPaTHOTO
pacueta cucteMbl (1) (mpunoxkenune 1) W OTCYTCTBHS €AMHCTBEHHOTO pEIICHHUS (HATHMYHE
Meproa), a TAKKe HEOMPEICIICHHOCTh HAYaIbHOTO YTJIa CMEIICHHUS.

B PE3YIbTATC MPOBCACHHOI'O UCCIICAOBAaHUS MMOJYUCHBI CJICAYIOMIUC PC3YIIbTAThI:

PazpaboTana maremaTHyeckas MOJieib KOJIMPOBaHUS JaHHBIX,

PeanuzoBanHO TpexmepHOE MpeoOpa3zoBaHKe IO MOBEPXHOCTH JEHTH Mebuyca,
Co3znaHbl adrOPUTMBI ISl MPAKTUYECKON peann3aluy MaTeMaTHYeCKOH MOJIEIH,
Cnenana KOMIBIOTEpHAs pean3aliysi MOAEIN KOJIUPOBAHUS, U AEKOIUPOBAHUS
PazpaboTanbl anroputmel MHTEpakTHBHOTO 3D oToOpakeHus neHTHI Mebuyca B
IIpOrpaMMme,

e Mogenb peanru30BaHHA B TOTOBBIA HHTEPAKTUBHBIN MPOrpaMHbINA MPOAYKT.

e PazpaGoTaHHble aIrOPUTMBI MOTYT HCIIOJIB30BaThbC B PA3NUUHBIX  cdepax
KOJMPOBaHUS MH(OPMAIUH.

Pa3paboranHas Monens HWMEET NPOJOKEHHUE B OOJbIIEM H3rHOE B TOPOMIAIBHYIO
MOBEPXHOCTh, a TAK)KE BO3MOXKHO CIUpalieBUIHOE cMmerieHue mo ocu Oz, mpu 3ToM Oyner
MOJTYYCH IMIIMHP TPEXMEPHBIX KOOPIUHAT.

Oco0eHHO WHTEpecHas 3ajlaya MOXET OBbITh I[IOCTPOCHHAa B cly4ae BbIOOpa
MUHHMH3HPYIONIMX TOYEK Ha TEPHCHIUKYISAPHOW TutockocTH. [lpuyem cam BBIOOp Oyzmer
ACJIaTbCAd TaKUM 06pa30M — LITO6BI BBIACIIUTL TOYKU ICPCCCUCHUA mwiockocreil. B sTtom
ciydae — JIF00OH TEKCT MOKET OBITh CKaT IO OJTHOM €IMHCTBEHHOM TOYKHU B IPOCTPAHCTBE.
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> restart;
Rl:=x=(l+v/2%cos (u/2) ) *cos (u) ;

R2:=y=(1l+v/2*cos (u/2) ) *sin(u) ;
R3:=z=v/2%*sin (u/2) ;

R _I—l 1+—1« :04%&5 ]mﬁ(u}

> wv:=solve (R3,v);

> R1;RZ2;

:} Rd :=solwve (R1 , 1) ;

’ 9
| 29%1(2%1°-1)
R{=12 a:r:tan1

. %ol
5
x—2%17+1 J
%l =
2 6 2 - 2 2 2
BootOff(4z"+4) £ +(4x—-4z"-8) Z +(5+6x+z +x") £

2
_ —x —2x-1)
"> RE:=solve (R2,u) ;
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7 ! 7 2
_ %] =RootOf((42°+4)_Z* +(—4yz—4)_Z*+)%)
‘> S:=allvalues (R4) ;

( [ 1/3 4 ) 3

I I %ol (z7+1)%7 | |

| 24/%9 | —12 - -1 :

S arctad \ %8 ° J /%9 |
=& t - i i
i 1/3 Y o%s |
| %2 (ZT+1)%T | -

| %8| x+12 +1| :

Y 0582 J J

1/3 4
%2 T (2" +1)%7

ol
%08

(]
R
8
I
]
I
B —

( " ( A ])Ml /3 e ) 3
[ 5 | 7 052 | |
| zﬁfj(z‘ﬂ)%z %6 | 24 1| - T |
], L 054~ ) ﬁ/\/(z"+ 1)%2 %6 |
2 t 2 - L& i
e ( ) \ ' %4 i
| . +1D%2 %6 | :
| %d | x — 24 - +1| .
| \ %4 J J
[ [ 1/3
| 3 1  Fenw % ) )
B3 D% %6 | 24 - ~1| - 5|
] | 064 ) A% e |
2 tan —Z - s .
e r \ ' %4 I
| | (T+1)%2 %6 | -
| %4 | x — 24 +1] |
\ | %42 J J
( | 1/3 5 ) )
| L (1% -
| z4fos |24 - —1| :
: ' %4 ) A %s5 |
2 arctan 2 2 _
sretan | 1/3 » VT % T
| . % (Z+1)%3 | -
| 04| x+24 +1| :
\ ' % J J

Valencia, Venezuela 59



ISJ Theoretical & Applied Science, -Ne 4 (12), 2014 www.T-Science.org

caw - K

| | 1/3 2 \ B
| | w2 T (Fr1%3 | -
| zyfvs |24 - —1| :

| > ¥
2 arctam: -2 — ved ) -2 s i
| ( 1/3 4 VT % |
| | % (Zm+1)%3 | |
| vt |x+24 +1| .
' \ 0642 J J

) 3 2 9 9 :
%1 .=—z4+142":vf+1]z"x"+lz"—1+2x+x4—2x3

2 2 2 b 2 y 2 y 1 2
%2 =-3x-1222x-322x"—x +3x -3 +32 -2 -9x 152 w1820 ¥ 14343 2 xfou
+34/3 zx4f%!
1/3

) 23 2 .23 2 2 4 .22 2 o
%3=I43 %2 230 T2 1m0 — a3 T — %) x

1/3 9 1/3 ¢ 2 2 9 7
—qo2 T80 T 203 x I3 2 13 410143 x4 3143 At - 143 5P
1/3 5 1/3
%4 =12%2 27 +12%2
1/3 1
%5 =-3%2 (2= +1)%3

) 213 2 23 2 2 4 .22 2 ,..1/3
%6 =143 %2 +2Iy3 -0 42 1410 x4 2x -2 43— A% x

+4%21' 322+8%21"I.I3+Efﬁx—f‘gf’;z4—fﬁ+101@22x+3f£zzx2—fﬁx2
' ' 1

2/ 22 1/3 1/3 /3 2

) 2. 2 2 4
W7 =-1+10z"x—%2 +277 43727 x  —x T +2x—z —4%2 —2%2 x—2 %32 z

1/3 1/3 9
%8 =6 %2 + 6 %2 z
1/3 2
%9 =-6%2 (z"+1)Y%7
> 82:=allvalues (RE) ;

¥
|
|
|
|
|
|

1% z
SfFla:rctan1_—1

: 7

L Al (27 +1) %2 2+12z

Eant
| ]
+
[ ]
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e ——————————

f-' n'-' .;-'

| z(z‘+1)%ﬂ 5 \.

| -4 (2+227)4)2 .
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2 3
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Bl=yz+1-

bol=vz+1+

IIpunoxenue 2

Kox nporpammsl B Delphi (konupoBaHue)

unit Unitl;
interface

uses
Windows, Messages, SysUTtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, ExtCtrls, OpenGL, ComCtrls, StdCtrls, Spin,math, Vcl.ColorGrd;
type
TVector = Array[0..2]of single;/TyT xpanum X,VY,3

type
TForm1 = class(TForm)
Timerl: TTimer;
Timer2: TTimer;
Panell: TPanel;
Buttonl: TButton;
Memol: TMemo;
TrackBarl: TTrackBar;
Button3: TButton;
Memo2: TMemo;
ColorGridl1: TColorGrid;
CheckBox1: TCheckBox;
procedure FormCreate(Sender: TObject);
procedure FormResize(Sender: TObject);
procedure TimerlTimer(Sender: TObject);
procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure Timer2Timer(Sender: TObject);
procedure FormDbIClick(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure FormDestroy(Sender: TObject);
procedure TrackBar1Change(Sender: TObject);
procedure Button3Click(Sender: TObject);
function Mebius(u,v:double):Tvector;
procedure ColorGrid1Change(Sender: TObject);
private
ghRC:HGLRC;
ghDC:HDC,;
procedure Draw;
public
{ Public declarations }
end;
var
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Forml: TForm1;
d,r,rx,ry,dd,fi:double;
kr,n:integer;
var
xyz:array[0..10000000] of TVector;
col2:tcolor;
implementation

{$R *.dfm}
function bSetupPixelFormat(DC:HDC):boolean;
var
pfd:PIXELFORMATDESCRIPTOR,;
ppfd:PPIXELFORMATDESCRIPTOR;
pixelformat:integer;
begin
ppfd := @pfd;

ppfd.nSize := sizeof(PIXELFORMATDESCRIPTOR);

ppfd.nVersion := 1;

ppfd.dwFlags := PFD_DRAW_TO_WINDOW xor
PFD_SUPPORT_OPENGL xor
PFD_DOUBLEBUFFER;

ppfd.dwLayerMask := PFD_MAIN_PLANE;

ppfd.iPixelType := PFD_TYPE_RGBA;

ppfd.cColorBits := 16;

ppfd.cDepthBits := 16;

ppfd.cAccumBits := 0;

ppfd.cStencilBits := 0;

pixelformat := ChoosePixelFormat(dc, ppfd);

if pixelformat=0 then

begin
MessageBox(0, 'ChoosePixelFormat failed’, 'Error', MB_OK);
bSetupPixelFormat:=FALSE;
exit;

end;

if SetPixelFormat(dc, pixelformat, ppfd)=false then

begin
MessageBox(0, 'SetPixelFormat failed', 'Error’, MB_OK));
bSetupPixelFormat:=FALSE;
exit;

end,

bSetupPixelFormat:=TRUE;
end;

procedure TForm1.FormCreate(Sender: TObject);
var

p: TGLArrayf4;

d: TGLArrayf3;
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I: Integer;
begin

kr:=3;
dd:=1,
ghDC := GetDC(Handle);
if bSetupPixelFormat(ghDC)=false then  Close();
ghRC := wglCreateContext(ghDC);
wglMakeCurrent(ghDC, ghRC);

glClearColor(4.0, 4.0, 4.0, 4.0);
FormResize(Sender);

glEnable(GL_COLOR_MATERIAL);
glEnable(GL_DEPTH_TEST);

glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO0);

p[0]:=3;

p[1]:=3;

p[2]:=3;

p[3]:=0;

d[0]:=0;

d[1]:=0;

d[2]:=-3;
glLightfv(GL_LIGHTO,GL_POSITION,@p);
glLightfv(GL_LIGHTO0,GL_SPOT_DIRECTION,@d);

glEnable(GL_LIGHT1);

p[0]:=-3;

p[1]:=-3;

p[2]:=3;

p[3]:=0;

d[0]:=0;

d[1]:=0;

d[2]:=-3;
glLightfv(GL_LIGHT1,GL_POSITION,@p);
glLightfv(GL_LIGHT1,GL_SPOT_DIRECTION,@d);

Button3.Click;
end;

procedure TForm1.FormDbIClick(Sender: TObject);
begin

application.Terminate;

end,

procedure TForm1.FormResize(Sender: TObject);
begin
glViewport( 100, 0, Width, Height );
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glMatrixMode( GL_PROJECTION );
glLoadldentity();
glOrtho(-kr/2,kr/2,  -kr/2,kr/2, 0,30);

gluLookAt( 2,2,2, 0,0,0, 0,0,10);
gIMatrixMode( GL_MODELVIEW );

end;

procedure TForm1.Button1Click(Sender: TObject);
begin

Timerl.Enabled:=not(Timerl.Enabled);
if not(Timerl.Enabled) then exit;

Button3.Click;
Draw;
end;

function TForm1.Mebius(u,v:double):Tvector;
begin
xyz[n][0]:=(1+(v/2)*cos(u/2*pi/180))*cos(u*pi/180);
xyz[n][1]:=(1+(v/2)*cos(u/2*pi/180))*sin(u*pi/180);
xyz[n][2]:=(v/2)*sin(u/2*pi/180);
form1.memoz2.Lines.Add(floattostr(xyz[n][0]));
form1.memo2.Lines.Add(floattostr(xyz[n][1]));
form1.memo2.Lines.Add(floattostr(xyz[n][2]));
form1l.memo2.Lines.Add(’ );
end;

function ABCD(s:string):integer;

const

a='"ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijklmnopgrstuvwxyz0123456789/*-+
~@#$%"&() =ABBI' JEEX3UHUKIIMHOIIPCTY ®XITUIHIIBbIbIIO SIa6Brieé 3uitkim
HONPCTY(QXIUIIITBbIBIIOS ;

var i:integer;

begin

for i:=1 to length(a) do

if s=a[i] then

begin

ABCD:=i;

exit;

end;

end,

procedure TForm1.Button3Click(Sender: TObject);
var i,nn:integer;

s:string;  h:double;

begin

nn:=0;

for i:= 0 to memol.Lines.Count-1 do

nn:=nn+ length(memol.Lines.Strings[i]);
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h:=360/nn;

forml.memo2.Clear;

n:=1;

for i:= 0 to memol.Lines.Count-1 do
begin

s:=memol.Lines.Strings[i];

while length(s)>0 do

begin
Mebius(n*h,ABCD(copy(s,1,1))/100-1);
delete(s,1,1);

inc(n);

end; end;

form1l.memoz2.Lines.SaveToFile('"Kod.txt');
end;

procedure TForm1.ColorGrid1Change(Sender: TObject);
begin

checkbox1.Checked:=false;
col2:=ColorGrid1.ForegroundColor;
end,;

procedure TForm1.Draw;
var i:integer;
h:double;
begin

glClear(GL_DEPTH_BUFFER_BIT xor GL_COLOR_BUFFER_BIT);
glPolygonMode(GL_FRONT_AND_BACK, {GL_FILL}GL_LINE);
glBegin(GL_TRIANGLES);//pucyem TpuanriamMmu

for i:=3 to n-1//High(xyz)
do begin
glcolor3f(Col2,Col2 shr 8,Col2 shr 16);

if checkbox1.Checked then glcolor3f(0, 3,1);
glVertex3d(xyz[i][0],xyz[i][1].xyz[i][2]);

if checkbox1.Checked then

glcolor3f(3, 1,0);

glVertex3d(xyz[i-1][0],xyz[i-1][1],xyz[i-1][2]);

glcolor3f(3, 0.1,1);
glVertex3d(xyz[i-2][0],xyz[i-2][1],xyz[i-2][2]);

end;

glEnd();
glDisable(GL_TRIANGLES);
glBegin(GL_LINE_STRIP);
glcolor3f(10, 0,0);
glVertex3f(1, 0,0);
glVertex3f(0, 0,0);
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glcolor3f(0, 10,0);
glVertex3f(0, 1,0);
glVertex3f(0, 0,0);

glcolor3f(0, 0,10);
glVertex(0, 0, 2);

glEnd;
glRotatef(-0.2, 0,0,1);
SwapBuffers(ghDC);
end;

procedure TForm1.TimerlTimer(Sender: TObject);
begin

draw;

glRotatef(-0.2,  0,0,1);

end;

procedure TForm1.Timer2Timer(Sender: TObject);
begin

timer2.Enabled:=false;
form1.WindowState:=wsmaximized;

end;

procedure TForm1.TrackBarl1Change(Sender: TObject);
begin

kr:=TrackBarl.Position;

Forml.Resize;

end;

procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
begin
if ghRC<>0 then
begin
wglMakeCurrent(ghDC,0);
wglDeleteContext(ghRC);
end;
if ghDC<>0 then
ReleaseDC(Handle, ghDC);
end,
end.

IMpunoxenne 3
Kox nporpammel B Delphi  (nexonupoBanme)

unit Unitl;
interface
uses
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Windows, Messages, SysUTtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, ExtCtrls, OpenGL, ComCitrls, StdCtrls, Spin,math, Vcl.ColorGrd;

type
TVector = Array[0..2]of single;//tyt xpanum X,¥,3

type
TForm1 = class(TForm)
Timerl: TTimer;
Timer2: TTimer;
Panell: TPanel;
Buttonl: TButton;
Memol: TMemo;
TrackBarl: TTrackBar;
Button3: TButton;
Memo2: TMemo;
CheckBox1: TCheckBox;
ColorGrid1: TColorGrid;
ProgressBarl: TProgressBar;
Labell: TLabel;
procedure FormCreate(Sender: TObject);
procedure FormResize(Sender: TObject);
procedure TimerlTimer(Sender: TObject);
procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure Timer2Timer(Sender: TObject);
procedure FormDDbIClick(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure FormDestroy(Sender: TObject);
procedure TrackBar1Change(Sender: TObject);
procedure Button3Click(Sender: TObject);
function Mebius(u,v:double):Tvector;
procedure ColorGrid1Change(Sender: TObject);
private
ghRC:HGLRC;
ghDC:HDC,;
procedure Draw;
public
{ Public declarations }
end;
const
a='ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijklmnopgrstuvwxyz0123456789/*-+
~1@#$%"&()_=ABBI' JIEEX3MHUKIIMHOIIPCTY ®XI UL BbIbIIO S1a6Brieé 3uitkiam
HONPCTY(OXITUIIIIIBBIBIIOS

var
Form1: TFormi,
xyz0,xyz1,xyz2,d,r,rx,ry,dd,fi:double;
kr,n,nn0:integer;
var
xyz:array[0..10000000] of TVector;
col2:tcolor;
implementation
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{$R *.dfm}
function bSetupPixelFormat(DC:HDC):boolean;
var
pfd:PIXELFORMATDESCRIPTOR;
ppfd:PPIXELFORMATDESCRIPTOR;
pixelformat:integer;
begin
ppfd := @pfd;

ppfd.nSize := sizeof(PIXELFORMATDESCRIPTOR);

ppfd.nVersion := 1;

ppfd.dwFlags := PFD_DRAW_TO_WINDOW xor
PFD_SUPPORT_OPENGL xor
PFD_DOUBLEBUFFER;

ppfd.dwLayerMask := PFD_MAIN_PLANE;

ppfd.iPixelType := PFD_TYPE_RGBA;

ppfd.cColorBits := 16;

ppfd.cDepthBits := 16;

ppfd.cAccumBits := 0;
ppfd.cStencilBits := 0;

pixelformat := ChoosePixelFormat(dc, ppfd);

if pixelformat=0 then

begin
MessageBox(0, 'ChoosePixelFormat failed', ‘Error', MB_OK);
bSetupPixelFormat:=FALSE;
exit;

end;

if SetPixelFormat(dc, pixelformat, ppfd)=false then

begin
MessageBox(0, 'SetPixelFormat failed', 'Error’, MB_OK));
bSetupPixelFormat:=FALSE;
exit;

end,

bSetupPixelFormat:=TRUE;
end;

procedure TForm1.FormCreate(Sender: TObject);
var
p: TGLArrayf4;
d: TGLArrayf3;
n, I: Integer;
begin
forml.memol.Lines.LoadFromFile('Kod.txt");

n:=1;
for i:= 0 to memol.Lines.Count-1 do
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if i mod 4=0 then

begin
xyz[n][0]:=strtofloat(memol.Lines.Strings[i]);
xyz[n][1]:=strtofloat(memol.Lines.Strings[i+1]);
xyz[n][2]:=strtofloat(memol.Lines.Strings[i+2]);
inc(n);

end;

nnO:=trunc(memol.Lines.Count/4);

labell.Caption:='n = +inttostr(nn0);
kr:=3;
dd:=1;

ghDC := GetDC(Handle);
if bSetupPixelFormat(ghDC)=false then  Close();
ghRC := wglCreateContext(ghDC);
wglMakeCurrent(ghDC, ghRC);
glClearColor(4.0, 4.0, 4.0, 4.0);
FormResize(Sender);

glEnable(GL_COLOR_MATERIAL);
glEnable(GL_DEPTH_TEST);

glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO);

p[0]:=3;

p[1]:=3;

p[2]:=3;

p[3]:=0;

d[0]:=0;

d[1]:=0;

d[2]:=-3;
glLightfv(GL_LIGHTO0,GL_POSITION,@p);
glLightfv(GL_LIGHTO,GL_SPOT_DIRECTION,@d);

glEnable(GL_LIGHTY);

p[0]:=-3;

p[1]:=-3;

p[2]:=3;

p[3]:=0;

d[0]:=0;

d[1]:=0;

d[2]:=-3;
glLightfv(GL_LIGHT1,GL_POSITION,@p);
glLightfv(GL_LIGHT1,GL_SPOT_DIRECTION,@d);

end;

procedure TForm1.FormDbIClick(Sender: TObject);
begin

application.Terminate;

end;
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procedure TForml.FormResize(Sender: TObject);
begin
glViewport( 0, 0, Width-100, Height );
glMatrixMode( GL_PROJECTION );
glLoadldentity();
glOrtho(-kr/2,kr/2,  -kr/2,kr/2, 0,30);

gluLookAt( 2,2,2, 0,0,0, 0,0,10);
glMatrixMode( GL_MODELVIEW );

end;

procedure TForm1.Button1Click(Sender: TObject);
begin

Timerl.Enabled:=false;

Button3.Click;

Timerl.Enabled:=true;

end;

function TForm1.Mebius(u,v:double):Tvector;
begin
xyz0:=(1+(v/2)*cos(u/2*pi/180))*cos(u*pi/180);
xyz1:=(1+(v/2)*cos(u/2*pi/180))*sin(u*pi/180);
xXyz2:=(v/2)*sin(u/2*pi/180);

end;

function ABCD(s:string):integer;
var i:integer;

begin

for i:=1 to length(a) do

if s=a[i] then

begin

ABCD:=i;

exit;

end;

end,

procedure TForm1.Button3Click(Sender: TObject);
var j,i,nn:integer;

mini,s:string; d0,d, h:double;

begin

n:=1,

for i:= 0 to memol.Lines.Count-1 do

if i mod 4=0 then

begin
xyz[n][0]:=strtofloat(memol.Lines.Strings[i]);
xyz[n][1]:=strtofloat(memol.Lines.Strings[i+1]);
xyz[n][2]:=strtofloat(memol.Lines.Strings[i+2]);
inc(n);

end;
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nn:=trunc(memol.Lines.Count/4);
progressbarl.Max:=nn;

h:=360/nn;

labell.Caption:='n = +inttostr(nn);

form1.memo2.Clear;

for i:= 1tonndo

begin

progressbarl.Position:=i;

do:=10;

for j:= 1 to length(a) do

begin

Mebius(i*h,j/100-1);

d:= sqrt(sqr(xyz0-xyz[i][0])+sqr(xyz1-xyz[i][1])+sar(xyz2-xyz[i][2]));
if d<=d0 then begin d0:=d; mini:=a[j];end;
end;

memo2.Text:=memo2.Text+mini;

end;
form1l.memo2.Lines.SaveToFile(‘text.txt);
end;

procedure TForm1.ColorGrid1Change(Sender: TObject);
begin
checkbox1.Checked:=false;

col2:=ColorGrid1.ForegroundColor;
end;
procedure TForm1.Draw;
var i:integer;
h:double;
begin

glClear(GL_DEPTH_BUFFER_BIT xor GL_COLOR_BUFFER_BIT);
glPolygonMode(GL_FRONT_AND_BACK, {GL_FILL}GL_LINE);
glBegin(GL_TRIANGLES);//pucyem TpuanriamMu
for i:=3 to nn0-1//High(xyz)
do begin
glcolor3f(Col2,Col2 shr 8,Col2 shr 16);
if checkbox1.Checked then glcolor3f(0, 3,1);
glVertex3d(xyz[i][0],xyz[i][1],xyz[i][2]);
if checkbox1.Checked then
glcolor3f(3, 1,0);
glVertex3d(xyz[i-1][0],xyz[i-1][1],xyz[i-1][2]);
glcolor3f(3, 0.1,1);
glVertex3d(xyz[i-2][0],xyz[i-2][1],xyz[i-2][2]);
end;

glEnd();

glDisable(GL_TRIANGLES);
glBegin(GL_LINE_STRIP);

glcolor3f(10, 0,0);

glVertex3f(1, 0,0);
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glVertex3f(0, 0,0);

glcolor3f(0, 10,0);
glVertex3f(0, 1,0);
glVertex3f(0, 0,0);

glcolor3f(0, 0,10);
glVertex(0, 0, 2);

glEnd;
glRotatef(-0.2,  0,0,1);
SwapBuffers(ghDC);
end,

procedure TForm1.TimerlTimer(Sender: TObject);
begin

draw;

glRotatef(-0.2,  0,0,1);

end;

procedure TForm1.Timer2Timer(Sender: TObject);
begin

timer2.Enabled:=false;
form1.WindowsState:=wsmaximized;

end;

procedure TForm1.TrackBarlChange(Sender: TObject);
begin

kr:=TrackBarl.Position;

Form1.Resize;

end;

procedure TForm1.FormClose(Sender: TObject; var Action: TCloseAction);
begin
if ghRC<>0 then
begin
wglMakeCurrent(ghDC,0);
wglDeleteContext(ghRC);
end,
if ghDC<>0 then
ReleaseDC(Handle, ghDC);
end;
end.
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REVIEW OF NON-DESTRUCTIVE CONTROL METHODS OF THE BLAST
FURNACE LINING WEAR

Abstract: The article deals with the analysis of non-destructive monitoring methods of
the blast furnace lining wear. The ways of further development with the use of multi-
parameter sensors are given.

Key words: blast furnace, non-destructive monitoring methods, the lining wear, the
generalized model.

The purpose of a blast furnace is to chemically reduce and physically convert iron
oxides into liquid iron called "hot metal”. The blast furnace is a huge, steel stack lined with
refractory brick, where iron ore, coke and limestone are dumped into the top, and preheated
air is blown into the bottom. The raw materials require 6 to 8 hours to descend to the bottom
of the furnace where they become the final product of liquid slag and liquid iron. These liquid
products are drained from the furnace at regular intervals. The hot air that was blown into the
bottom of the furnace ascends to the top in 6 to 8 seconds after going through numerous
chemical reactions. Once a blast furnace is started it will continuously run for four to ten years
with only short stops to perform planned maintenance [1].

The blast furnace lining is intended for heat losses decrease, for the blast furnace
jacket protection from high temperature impact and besides, it protects the blast furnace jacket
from contact with hot metal and slag. The lining condition determines the duration of the blast
furnace operating period. It also influences the formation of the furnace working lines [2].

The blast furnace lines (Fig. 1), limiting its working space, the so-called "useful
volume ", is the most important part of the furnace design. Creating effective lines allows
achieve the blast furnace sustainable operation (smooth operation) [3]. Smooth conditions are
achieved by the strictly regulated production schedule - from charge materials warehousing
and loading them into the oven up to the tapping of the melted products, precise equipment
work in accordance with the rules of technical maintenance, safety and organization of
production [4]. .Failure to comply with technology leads to significant changes in the lines of
the blast furnace: the emergence of dints, lining erosion and the formation of accretions. Dints
and uneven lining erosion lead to the development of the peripheral speed, which affects the
stability of the blast furnace. Emergence of accretions has a particularly negative impact on
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the evenness of stroke [5]. Since the reconstruction of the furnace lines is practically
impossible by technological methods [6], the role of the visual control of the furnace or by the
control devices is growing.

The control method of the refractory lining thickness of blast furnace units by means
of elastic shock waves with the registration of the wave reflected from the boundary of the
refractory block is well known. The thickness of the refractory lining block is calculated by
the delay time of the reflected signal and the known velocity of elastic waves propagation in

the material [7].
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Figurel - Lines of the blast furnace.

However, in practice this method is difficult to use because during the blast furnace
operation elastic waves of different types (longitudinal, transverse, surface, and Lamb waves,
etc.) in the furnace jacket are excited propagating in all directions on the surface and inside
the structure, whereby, upon reflected signals reception it is necessary to determine the wave
type and the possible direction from which the signal has come. The analysis of this type for
complex objects such as a blast furnace is very problematic.

The ultrasonic method of a shaft furnace lining wear monitoring by means of
waveguides embedded in the lining is also known [8].

The disadvantage of this method is the connection of lining wear diagnosis to the place
of waveguide laying and the inability to determine the topography of the refractory lining of
the hearth and bottom, and the inability to determine the presence of accretion.

The mirror - shadow method of ultrasonic location is known as the means for
determining the lining erosion of the furnace hearth and bottom. According to this method,
ultrasonic vibrations (USV) are radiated into the blast furnace from eight points at different
angles in the horizontal plane and reflected ultrasonic vibrations are received by one of the
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receivers located near the transmitter. The thickness of furnace masonry is determined by the
propagation time of ultrasonic testing processed by means of the mathematical model [9].

From the standpoint of physics, this method does not differ from the first, since with
the used frequencies the converter pattern has the opening angle 180 °. That’s why, it Is
impossible to talk about blast furnace sounding from one point at different angles. Besides the
ultrasonic vibrations that are excited in the blast furnace jacket in which configured ultrasonic
converters have been installed there emerge different types of waves, such as Lamb waves.
Therefore, the receiving transducer will record the signals of all the waves excited by the
signal source, as well as all acoustic noise from the furnace operation. It is practically
impossible to determine the impulse which is a reflection of the longitudinal ultrasonic wave
transmitted in a straight line from the source to the receiver against the background of these
signals.

There is an acoustic method of the lining diagnosis based on registering resonance
oscillations in the layers [10]. Vibro - acoustic sensors installed on the blast furnace jacket are
used during the operation. The layers thickness is determined by resonance frequencies taking
into account physical properties of the lining materials in accordance with the mathematical
model. Since the layers coordinates are not determined the final lining topography is chosen
subject to the technical information.

Further development of non-destructive monitoring methods of the blast furnace lining
is possible with the use of the complex approach. One of the modifications [11] is based on
the use of acoustic, thermal models and the model of tensile stresses. Model mutual correction
is performed with the use of correlation on the basis of which a generalized model of lining is
built. To receive the initial information multi — parameter sensors are used. Acoustic,
temperature, tensimetric sensors are installed on the blast furnace jacket. The lining layers
topography is determined on the basis of the generalized model.
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STRAIN STATE OF A TWO-LAYER THICK-WALLED PIPE
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Abstract: In this article the strain state of the two-layer thick-walled pipe being under
the influence of internal pressure is considered. The material is supposed elastoplastic, each
layer possesses the properties of transmitting anisotropy. Solution of the problem is the small
parameter method. In the first approximation moving components in elastic and plastic areas
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APPLICATION OF INNOVATIVE TECHNOLOGIES IN STUDYING OF CRAFTS
HERITAGE OF GANJA OF THE XIX - FIRST HALF OF XX CENTURIES

Abstract: On the basis of new methods and innovative technologies have been
researched the main features of the main national craftsmanship kinds. Also in scientific
article basic typical craftsmanship branches of Ganja were investigated for the first time from
the ethnographic-anthropological point of view.

Key words: innovative methods and technologies, Ganja, historic-ethnographical
research, handicraft branches, Azerbaijan

INTRODUCTION

Scientific and archaeological researches have proved that Ganja had been the cradle of
science and culture not only of Azerbaijan, but also of the whole East. During 2011-2012 with
application of new scientific approaches, also innovative technologies have been determined
by us some new results about handicraft heritage of Ganja.

History and art of Azerbaijan people as rich and colorful as its nature. On decorations of
this descriptive art are reflected spiritual world, living style, customs and traditions of our
nation. These pearls of art on material preparing and processing techniques are divided into
different kinds. Among these types of craft metal treatment is mostly developed and has
ancient history. Abundance of local raw materials created favorable conditions for
development of metal treatment from ancient times. In general, in the third millennium BC
there was high culture of the Bronze Age in our country, and in the first millennium transition
period from Bronze Age to Iron Age began. In that period in Azerbaijan there were appeared
several branches of metallurgy treatment. Jewelries, daggers, arms, copper products and other
samples of art have been treated so refined, that in nowadays they are protected as very
valuable exhibits in famous museums [1-3].

MATERIALS AND METHODS

Investigation of the main traditional craft branches on the basis of new, innovative
methods and technologies is very important. Results of these researches show the significance
of different patterns of craftsmanship kinds as a source in studying of historical past of
nations. The increase in quantity of handicraftsmen in a city directly has been bundled to
population growth. The competition of production of production plants and factories has not
reached still serious level and consequently was created a favorable condition for spreading of
traditional occupations there. In addition, products of these craft branches have been closely
bundled to a life and traditions of the people, and it would be difficult to replace with their
factory production. In the specified period of history in Ganja developed basically carpet
weaving, weaver's business, craft of the tailor, squeeze men, forge and a jeweler, trades of
dyer, the stone mason, the cooper and leather dresser, weapon business and other similar craft
branches.

Among these crafts especially developed carpet weaving. To so wide development of
carpet weaving promoted availability of raw materials. In addition carpets were very widely
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used in a population life-both as furniture, and as a curtain, both as sand bed and as a coating
for a floor. In carpet weaving have been held basically women. It has been bundled by that in
a Muslim society of the woman preferred to work in house conditions. However also know
cases when men were occupied with this craft [4]. Tailors and hatters created both national
clothes, and clothes in style of the European fashion. According to the spent explorations
there are exact data on wide development of a jeweler in Ganja in the end of XIX century — in
a beginning of XX centuries. Jewelers basically fabricated ornaments to order. Among them
there was a specification. Jobs of skilful masters amazed even foreigners. Development of
trading and economic relations of Ganja with the next states promoted recognition of local
jewels abroad. In middle ages in spheres of gentle and applied art, Ganja of inhabitants of
territory, in agriculture life bone was widely applied. Bone products, raw materials, that found
during investigations in and around Ganja prove that time bone processing separated from
other spheres of craftsmanship. These samples of art make more ancient history of city culture
of Azerbaijan and in whole play nard. There were found knife handles, rare geometrical
decorations, samples of pipe and other instruments here. During excavations there was found
bone products that used as raw materials and cutting with pipe. In XI- XIII centuries this
sphere of art was developing mostly. This thought is proved with a lot of bone and horn,
found in zone of excavation. This period from bone there were prepared buttons, knifes and
etc. Found during archeological excavations and used in wooden treatment and knife, showed
that at the beginning of XI — XIII in and around Ganja this sphere of craftsmanship in exist. In
this ancient city printed cotton and calico fabrics have been widely produced. In traditional
cloth productions the main place took the urban mines. In the early 30s of the XIX century in
Ganja there were more than 164 people - weaving. The majority of these artists were weaving.
In Ganja, which was the most important center of cloth production were produced different
kinds of cotton cloth. Only in the 30s of the XIX century in Ganja were presently working 30
cloth bench. During one year this machine were producing 2000 of white cloth, 200 top of red
cloth (shile) and nearly 400 thin cloth spoke. In general, in Ganja from textile there were
made cotton cloth with simple painting, various kinds’ decorations. In most cases, in the XIX-
XX centuries after coarse calico colored in white colors of, it colored to different colors [5-7].

RESULTS AND DISCUSSION

From the investigated national employment carpet weaving, the jeweler, a stone
dressing and strenuously develop on the basis of ancient traditions already dying out ancient
trades, such as a pottery and an art embroidery. Each area of Azerbaijan possesses
characteristic environmental resource bases for it and it promoted development of various
crafts. Thus, a number of employments in Ganja, during the period since XIX century to the
middle of XX century, differed from crafts of other areas of the country.

It was first of all the trades bundled to a spreading of a city and population grown has
increased demand for craft products [1]. Under such circumstances the handicraft work could
not keep the natural character. Already in a number of branches finished articles have been
exposed on a market. Ganja is one of the richest areas from archaeological point of view.
Investigation of traditional wares of handicraft kinds of Ganja on the basis of innovative
methods is very important and necessary. As a result of ethno-archaeological investigations
here were found samples of material culture that concerned to the stages of different history
period. Today most of them are kept in various museums of the world. Archaeological
investigations prove that in this period the main population of this region had sedentary
lifestyle and were engaged with farming [2]. Works of art, made from metal, for their content
and their form are divided into two major groups. They are products of art and household
goods. Made of precious metals gold and silver jewelries, that prepared by Ganja masters, are
divided into 4 main groups for wearing and putting:
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Neck jewelries - it is included such kind of jewelries, that gold piece coin, imperial,
cardamom or barley, medallions, bracelets, different kinds of beads and etc., jewelries for
arms and fingers — this group include bracelets, bangles and rings with various precious
stones as (turquoise, rubies, pearls and etc.), head jewelries — skull-cap and others, jewelries
for clothiers [9].

From the construction point of view, samples of pottery, that concern to Antique period,
also to the period of Hellenism in Ganja, differed in various forms as pictorial vases, ceramic
figures, connected dishes. During the end of Middle Ages and New Period in Ganja and its
regions ceramic has following kinds as building ceramic materials, unglazed ceramic
products, glazed ceramic products. For Middle Ages and New period among pottery products
of Ganja ceramic samples as clay construction materials have great importance. First of all,
glazed bricks that used in construction of most buildings in the XVII-XVIII centuries, and
also in great monuments and the main construction material - air-dried bricks, attracted
attention. In addition to the found samples in residential areas as a result of archaeological
excavations, also were found a lot of brick spoilages. According to such kind mass finding of
brick spoilages, we can make the conclusion, that the bricks used in construction of buildings
in Ganja, were wares of local production.

The formation of pottery on the territory of ancient Ganja is concern to the stages of
ancient history. Basis on research works carried out by the various persons in XIX century
and experts-archeologists at the beginning of XX century in old ruins of the city and
surrounding areas there were found different samples of pottery [11-13].

CONCLUSIONS

1. As in many places, production of wool, cotton and silk in and around Ganja made
necessary emergence and development of weaving. In the first half of the XVIII-XIX
centuries, as well as in other parts of Azerbaijan, in Ganja household objects, forging
weapons and jewelries that made from metal were decorated with different technical
ways.

2. Becoming weaving one of the ancient spheres of crafts in and around Ganja was
connected with the rich raw material base here. Presence of useful plant species for
textile, including cotton, high level development of wool area of agriculture-sheep and
goat breeding, camel breeding, horse breeding, presence of cotton cropping in Middle
Ages and finally, regular expansion of silkworm breeding in this area created a
foundation for growth of weaving here [11].

3. In traditional production of cloth manufactory trade historically played an important
place. This kind of craft that developed on the basis of local raw materials was tied with
cotton-growing economy. Since the time of the early Middle Ages, Ganja as other big
cities has been the main center of Azerbaijan in production of cotton cloth. In this
ancient city printed cotton and calico fabrics have been widely produced. In traditional
cloth productions the main place took the urban mines.

4. Internal conditions of craft department reflected a sort of employment of his owner. In
these departments worked the master and his pupils. In a life of the population of Ganja
the role of craft products was great. These products were widely used inhabitants of
Ganja they decorated conditions of living rooms, with them filled up a dowry of brides.
The dresses created in local departments, suits and caps were an integral part of an attire
of town-dwellers [12].

5. In comparison with villages though the national clothes in XX century began to supersede
them gradually. It also has been bundled to accruing arrival to Ganja representatives of
other nationalities. Therefore changes in clothes were more marked. Only female
ornaments as an attire constituent part left the national feature.
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6. Traditional spheres of crafts are invaluable and reliable sources of studying of culture,
aesthetic taste, outlook of the Azerbaijan people. Ethnographic and anthropologic
exploration of problems and branches of crafts very important, as a way of studying along
with history and culture of the people, years generated political-economical and relations
of production.

7. Closely bundled to an economy and a daily life of the people, craft employment were one
of the basic carriers of national traditions. Its hereditary transfer to descendants was one
more feature of craft business in Ganja. Hereditary jewelers, weavers, manufacturers of
carpets, cobblers, potters and stone borer were especially allocated.

N =

10.
11.

12.

13.

14.
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Abstract: On the basis of printed materials of Bakhmut Duma, the creation of public
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BAXMYTCKASA T'OPOJACKASA AYMA U PASBUTHUE IIYBJINYHBIX
BUBJINOTEK

Annomauua. Ha ocunose neuammvix  mamepuanose  baxmymckou — [[ymol
NPOAHATUZUPOBAHBL CO30AHUEe NYOIUYHBIX OUOIUOMEK 8 Ye30HOM 20pode, UX COCMAas, NOPIOOK
pabomul, punancuposarue.

Knioueswie cnosa: oubruomexa, /[yma, semckas ynpasa, Knuea, 2asema, Yumamens.

BAXMYTCBKA MICBKA TYMA TA PO3BUTOK IIYBJIYHUX
BIBJIIOTEK

Anomauin: Ha niocmaei eusuenHs Opykosanux mamepianie baxmymcoxoi [[ymu
NPOAHAi308aHO CMBOPEHHs NYONIYHUX OIOniomeK y nosimogomy micmi, ix CK1ao, Nopsi0oK
pobomu, Ginancysanmsi.

Kniouogi cnoesa: 6ibniomexa, /[yma, 3emcbka ynpasa, Knuea, eazema, yumad.

IcTopisa 6i6mioTeunoi cipaBu B JloH6aci mpakTMUHO HE BUBUEHA, 00 mepiii 0107110TeKn
70 2-i noauBHHU 19 CT. BUHMKAJIN TUIBKM y TMOBITOBOMY 1IeHTp1 baxmyTi, 10 noyatky 20 cT. y
IHIIMX HACeJIEHUX MICLAX OyJIu HeUUCICHHUMH.

Onnak, came myOsiyHi 616i0TeKkr OyaU Ba)KJIMBOKO JIAHKOIO MO3AIIKUIBHOT HApOAHOT
OCBITH.

BaxnuBy poisib y cTBOpeHHI Mepexi 010110TeK BiJirpaBajid 3eMCbKI YCTaHOBH Ta iX
nisiul. binokoncekuit L.I1. craBuB nmuTaHHs Mpo CTBOpEHHS 010/110TEK-YUTANIEHb IPU KOXKHIN
mkoni [1]. BaxrepoB B.IL, BiomMuii METOAMCT Ta OOpraHi3aTop NeIaroriyHuX Kypcis,
HaroJsraB Ha HEOOXITHOCTI CTBOPEHHSI CUIBCHKUX 010J110TEK 3€MCTBOM JaBaB PEKOMEHIAIIil
moz0 ix gisuibHOCTI [2]. ['puropees I1. HanossiraB Ha CTBOPEHHI 3eMCTBaMHM 3pa3Ka KaTajory
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1uist cBoix 6i0miorek [3]. BecenoBebkuii b. b. 310paB Ta omy0IikyBaB BiIOMOCTI PO KiTBbKICTh
3eMChKHX HapoaHUX 0i0mioTek mo mositam Pocii [4, ¢.239—243].

HocmijpkeHHss 3 ictopii 010/110TeYHOi CHpaBU 3a 4YaciB He3aJexkHoi YKpaiHM Ha
JloHeYunHi HaleXaTh TUTbKU aBTopy [ 5, 23-26].

[lepmioro mybaiunoro 6i67i0TEKOI0 I XKUTeNiB baxMyTy cTanma ocobucra 6i6miorexa
Bukiagada JlyxosHoro yumnuma ®.[.Baptmincekoro. Baprmuncekuit ®@eonociii IBanoBuy
OyB cHMHOM HpoToi€epes, MpaitoBaB 4-M BuuteneM 3 14 cepnus 1863 p., BUKIIaaaB pociiicbKy
MOBY, IIEpKOBHHUI CTAaTyT Ta HOTHI cmiBu. [IpaioBaB 10 3 TpaBHs 1869 p. ByB cBsmeHMKOM
bnarosimencekoi, Tpoillbkoi 1epkoB baxmyTy, 3aKOHOBUMTENEM HWKHBOTO BIIUICHHS
MOBITOBOTO (MiHICTEpChKOro) yumnuiia. Y TtpaBHl 1869 p. BapTmuHCcbkuMil mepeinioB Ha
ciyk0y y €1icaBeTrpajcbke JyXOBHE YUMUIIHILE BUnuTeneM 3akoHy boxoro [6].

BaprmuHcbkuit MaB Benuky 010110T€Ky BJOMa, KOO KOPUCTYBajacs MiCbKa rpoMaja.
Bbyno naBiTs Buaano «Karanor 6ubmarorexku rocrnoxku M.A.BapTMuHckoi» [6].

bibmioreka Oyna 3anumena y baxmyrti. ¥V 1869-1870 pp. Bimoma mig Ha3BOIO
,ropoackoit oubnuorexu M. A Humyca".

Hosoto ¢hopmoro po3moBCrOKeHHST KHIDKOK Y OCTaHHIM uBepTi 19 CT. cTanu naBku 3
YUTATFHUMH KIMHATAMHU-010T10TEKaMHU.

KamxkHa maBka 6aXxMyTChKOTO KYMIIs Tpeka €ropa €pHUIioxoBa BiAKPUTA 3a JO3BOJIOM
ryoepHatopa y 1883 p., TopryBana «IpeMMYIIECTBEHHO PEITUTHO3HBIMH KHUTAMH U
y4eOHHKaMUy, MaJla YUTaIbHY KiMHATY [7].

KumxkkoBa naBka 3 6i0miorekoro Mmimanku ["anau JleitboBoi rydepHaTOpOM 103BOJICHA
y 1886 p., «Maja mepeBaxHO PENITiiHI KHUTH Ta MAPYIHUKN [7].

VY 3Biti Jymu 3a 1894 p. € «Onuc 6i6miorex 1 yuTayiB, HE paxywuu O0i0Ii0TEK
mKkiTbHUX, HA 01.01.1894 pik». B HbOMY BKa3aHi po3Mipy BHECKIB 1 BApTICTh YATAHHS KHHT 1
KypHauis [8].

B 1896-1897 pp. y baxmyTi OyB Bigkputuii Haponuuii byaunok, ne Oyma 6i0moreka,
sKoro 3aBigyBana M.B. KoBryHeHko, qouka cekperapst 3eMchKo1 yrpasu [9].

[i cectpa 'anmua Bena nuctysanns 3 J.M.Tonctum.

B 1902 poui HoBuit Hapomumit bynunok 3a 30 Tucsu pyOniB Oyno 30yq0oBaHO Ha
Toprogiii mmomi: i3 3amoM Ha 500 Tasma4iB, CIEHOK ISl BUCTYNY TeaTpallbHUX TPYII,
«4aifHOIO TBepe3oCTi», B 2 kiMHarax Oyna Oibmiorexa JleiOGoBoi, mo HamiuyBana 20 TwHC.
KHHT, OfIcpKyBaja 9 MIOMICIYHMX 1 8 IMIOTH)KHEBUX Tra3eT 1 KypHaiiB. B 6i0moremni B 1902
pori 6ymno 407 unrauis (274 yonogiki i 133 kiHOK), BunaHo 3a pik 18721 xuur. Hampuxias,
Maiin Pina npountanu 1278 uonosik, Xrons Bepna - 1113, Ttperim 3a momynsapHicTio OyB
M.B. T'oroune. bi6mioreka nani JleitboBoi Oyna matHoro [10].

bibnioreka-untanbua «ToBapucTBa HaponHOI TBepe3ocTi» M0 uepBHI 1912 poky
onlepkyBasia nepioanuHi Bunanus «Husay, «['onoc Mocksuy, «Pocist», «Pociiichka mpasiay,
«Cinmbchkuil BicHHK». ['a3zeta «JlOoHEIbKE CIIOBOY» Bif3Hadana, 10 «B Iiii Oi0moremi 6arato
KHHT, TIOITKO/KEHUX 'dUTauyaMHu-BaHAAIaMU, TAaKUMU CY0'€KTaMH HECYThCSI IUTI KHUTH 3a
MazyxaMu, a Ta3eTH 1 KypHaJu B KUIIEHSX. | Bce 1€ y MPUCYTHOCTI CTOPOXKIB 1 YUTAKOYOi
nyOmiku... Jnsg OopoThOM 3 TakuUM 3JI0M KHHMIM 1 JKypHAJIW TPUMAlOTh IMiJl 3aMKaMH,
MPUKPITLTIOIOTH iX JIAHIFOTAMU JI0 CTOJIB 1 MOJHIIBY.

B 1899 pomni KarepunocnaBcbke TyOepHChKE 3eMCTBO Ha decTh 100-piuust 3 mHs
HapokeHHd O.C. IlymkiHa BUpIIIMIO BIAKPUTH B YCiX MOBITOBUX MicTax O107i0TeKH s
BUMTENIB. baxMyTchbke 3€MCTBO 1 KMTENl MicTa, Oa)kalOyd TiHO MO IIAHYBaTH HaM'dTh
I'eHIaJIbHOT'O TM0eTa, BUPILIMIIN BIIKpUTH B MicTi 6i6mioreky iMeHi O.C. [Tymkina [10].

baxmyrceka Jlyma Ha 3acimansi 22 motoro 1899 poky BuaiiIWia Ha BIIAHOBYBaHHS
nam'sati noera 300 pyOuiB. B ripomy pouii 6i16mioTeka npuifHsaIa NepIirx BiBiTyBadiB i cTana
HazuBatuca «IlylIKIHCHKOIO BYHMTENBCHKOIO O10710TEKO0», MpHU3HAyYajacs g BUMUTENIB
3eMChKUX IIKiJ moBity [11].
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«HaponHa razera baxmyrcekoro 3emctBa» B 1909 poui BiJi3Ha4asa y BeNUKiN CTaTTi
«3HauYeHHsI HAPOJHUX YUTAICHBY» PO3BUTOK IHOT'O MPOLIECY Y MOBITI: «OakaHO, 00 36MCTBO
3BEpHYJIO OUIBII cepilo3Hy yBary Ha CKJIaJ KHHUI B ICHYIOUHMX 0i0jioTekax 1 mocrapaiocs
MOTIOBHUTH TUMH BUJAHHSMH, B SKHUX TIOHAJ 32 BCE Mae€ MOTpeOy Hallle CEISTHCTBO, MAlOTh
OJIM3bKe BIJTHOIICHHS 10 HAPOIHOT'O JKUTTS.

B 1911 pomi Ha cecii 3emcTBa 3aBinyrounid ImIKUIBHUM Bigauiom [.0. Ouap
3anpornoHyBaB nepeiimMeHyBaTH IlymkiHCbKYy BunTeNnbCbKy O10mioTeky B «bibmioTeky
CITy>OOBITiB TTOBITY» [11].

B 1912 poui 6i6mioTeka HamiyyBana 828 ToMiB XyJq0XHbOI jJiteparypu 1 1003 Tomis
NeJaroriyHux BUAaHb, BUMKMCYBaja xypHanu "BicHuk 3Hanp", "HuBa", nomatok 1o xypHany
"Huga" i 6araToToMHi BUIaHHS TBOPIB POCICHKUX MUCHMEHHHKIB-KIACHKIB, ACKLTbKA Ta3er,
npotsiroMm poky "Hapomny razery baxmyrcekoro 3emctBa". IlymikiHchka 610mioTeka
36MCBKHX CIIy)KOOBIIB BBakaJlacsi HAMKpallOl0 B TOBITi; BOHA Maja 3HAauYHUIl BHECOK B
KyJIbTYpHE KUTTS MOBITY. Uepes 12 pokiB miciig BIAKPUTTS 3HAUYHA YAaCTUHA KHUT 1 KypHaIiB
CTall HENpUJATHUMU JUIsI BUKOPUCTOBYBAaHHS. Y 3B'I3Ky 3 IIMM 3€MCbhbKa YIpaBa
posnopsiawiacs crcaty 3 0i0aiotexku 1008 ToMIB 1 mpoJaTH Ha MakyjIaTypy. 3aJIHIIAIOCS B
616mioreni 828 TomiB, 3 HUX 150 TOMIB nepioAUYHUX BUAAHb [12].

KarepunocnaBcbke rybepHcbke 3eMcTBO B 1912 pomi Buaumno st IlymkiHcbkoi
616miorexu 300 py6umiB. B monanbuii 3 poku 0i01i0TeKa 3HAYHO OMOBHUIACS PI3HOMAaHITHOIO
JTEpaTypoIo.

B 1912 pomi «3amummnucst HeBukopuctani 100 pyOumiB, BiamymieHi ryOepHCHKUM
3€MCTBOM.

Jo 1 ciuns 1914 poky y 3emcbkiit 6i6moTeni 6ymno 19 TomiB o 6orocnos’to, 555 - o
jorimi, meparorimi, ¢imocodii, HapoaHid ociTi, 113 - 3 icTtopii 1 reorpacdii, 88 TOMIB
Oiorpadiii, 58 - mo exoHOMIlI, MOpUCTpyAeHIil, 169 - mo mnpupomgo3HaBcTBY, 1295
HallMEHYBaHb XYAOXKHBOI JiTepaTypH, 164 - mo ictopii, JiTepaTypi 1 Kputuii, 71 TOBITHUK,
102 migpydyHUKH HAapOAHHUX YUYMIHIL, 16 KHHT 3 icTopii MuctenTBa i 117 kuur misa giteid. B
3eMchKiit 610mioTeri g0 movarky [lepmioi cBiToBoi BifiHK HamiwyBanocs 3494 tomu 11.

B 1913-1914 pp. Ilymxkinceky 0i0yioTeKky ciy>kO0O0BLIB 3eMcTBa BinBimyBasio 270
yurayvis [13].

B 1909 poui no Bciit Pocii ypouucro Binznayanu 100-pivuus 3 qHs HapomkeHHs M.B.
lorons [14].

B «Hapoaniit razeri baxmyrchkoro 3emcrtBa» Oyna posmimiena Oiorpadis M.B.
l'orons 1 marepianu nmpo NHUCbMEHHHMKa - «l'Orojp - 1€ NMUCbMEHHUK HAIUX IYMOK 1
MOYYTTIBY.

20 mororo 1909 p. Bl,[[6yJ'IOC}I 3acimanus Jymu 3 CBATKYBAaHHS foBisiero M.B. T'orons
Bi3HauMBIIM, MO «['Oromp MaB i JOBrO MaTHME€ LIMPOKE CYCIIJbHE 3HAYCHHs, YTpaBa
BBaXkajia, 110 «I1aM'sITh I'€HiaJIbHOrO0 MMCbMEHHMKA IIOBUHHA OYyTH BiJ3HaueHa B Takii (opmi,
sgKka Hocwia O B co0l BMXOBHO-TIPOCBITHHUIIBKY 17I€f0, Maja O CyCHiJIbHMH XapakTep, cTaja
Haj0aHHSAM BCIX BEpCTB HaceNeHHS 1 3aBkauM O HaraayBaja MpoO  BEJIHMKY
TOAuHY...naM'sTHUKOM M.B. Toromto Oyna 6 Oibmioreka, B sKiii Tak Mae notpedy 24-
TUCSIUHE HacesleHHs baxMyTy 1 BIACYTHICTb SIKOT - IPOTaJMHA B AYXOBHOMY YKHTTI TOPOJISH»
[15].

baxmyrcbka lyma 20 mororo 1909 p. ogHOrosnocHo yxanuia «Ha yectb 100-piuus 3
nHs Hapo keHHs M.B. T'oronst Bimkputu Ha J0X0aM MicTa 0i0710TEeKy 3 OE3KOIITOBHUM
KabiHEeTOM JJisi YMTaHHS, NpUCBOiTHM il Ha3By «baxmyrceka Mickka iM. M.B. T'orons
610s0TeKay, U1 (piHAHCYBaHHS ii MO3UYMUTHU 3 MicleBOro 3anacHoro kamitainy 3000 py0uis;
nopyuuTH Ympasi po3pooutu CtaTyT 61067110TeKH 1 YMOBH poOOTH aOOHEMEHTY», « 010mioTeKa
BIJIKpUE CBOi JIBEpl Mepej YUTA0UMM MICHKHM HaceJeHHSIM B TpaBHI abo B 4yepBHi 1909 p.»
[16].
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B uepBui 1909 p. OGaxmyrceka myOmiuyHa O6i6miotexka iM. M.B. Toronms mouana
00CITyrOByBaTH YUTAUiB.

3a NiANBHICTIO 1 yTpUMaHHAM 0i0jioTekn cTexuB creuianbHuil  biGmioTeunuit
koMmiteT, ['omoBoI0 sikoro oOpasu B.o. ronosu Jymu mikapst M. 1. HoBropoaiesa.

YuTaHHA KHUT 1 KypHaniB y 6i0ioreri Oyno MIaTHUM: 32 YUTAHHS KHUT 110 | po3niny
- 32 yuTaHHs 4-X KHUT - 8 pyOJiB Ha pik. Benuky nonomory 6i0mioreni Hagano 3eMcTBo [17].

17 ciuns 1911 poky KarepuHocnaBcekuii ry0epHaTOp HE 3aTBEpIUB TOJIOBOIO
Kowmitery [l'oromiBcekoi 6i6miotekn M.I. Hosropoamesa, tomy Jlyma Bubpana B.B.
[TabameBa, skoro 18 mororo rybepHartop 3arBepauB. o ckmagy Komitery 6i6miorexu
BXOJIMJIM 32 10Ca0k0 Michbkuil ['00Ba, TupekTopu y4OOBUX 3aKIIajliB, IHCIIEKTOPH HAPOJHUX
YUMITUIIL.

[legaroramu 11 xoBTHA 1912 poky Oys0 MITHATO «IIUTAHHS PO AO3BUI YUHSAM YUTATU
B ['orosniBcbkiid 610110TeI i CIOCTEPEKEHHAM X HauaIbHUKIBY.

B 1912 poui B ['oroniBebkiil 0101i0Te1 BUNIMCYBalIu nepioqnyHi BuaaHHsa «Pociiicbke
cnoBoy, «HoBuii ywac», «Twxnenwsy, «lliBneHHuii kpait», «BicHuk €Bpomnu», «Pociiicbka
nymkay, «CydacHuit mupy, «Pociiiceke OaratcTtBo», «BicHuk 3HaHbY, «I[Ipupoma 1 mroam».
3eMCcTBO BUALINIO «3aMicTh noTpioHKUX 300 py6umiB - 100 pyOiBy.

27 muctomany 1913 poky nist ['oromiBcekoi 610mi0Teku B ApyKapHi JlepKkoBChKOro OyB
BUJAHUN KaTanor KHUr BapTicTio B 350 py06sniB. BUHUK KOHQIIIKT MiXX TOJOBOIO PeBi3iiHOI
komicii JI. JI. PeBskxinum 1 romoBoro Oibmioreunoro Komitery B.B. IllaGameBum uepes
HecaHKIioHoBaHi J[lymoro Butpartu [18].

B 1914 pomi no cknanxy 6i6moreunoi Kowmicii Bxoawunu: ronoBa - JIHCHUNA CTATCHKUI
panuuk B.B. [lla6ames, @.€. €punnoxos (cexperap Ynpasu mnosity, peaakrop «HapoaHoi
razetn»), M.®. Bapakcin (Br1acHUK 4aByHOJIuBapHOTO 3aBony), I'.C. JloGacoB (kymers 1-i
rinpii 1 menenar), kaaauaatamu C.OK. [Itykapes (kymens), [1.€. [letpymesckuii (mormsimay
Tropemuoro 3amky), JI.Jl. Pessakin (kyneup), B.B. Jlimuait (ypsgoBens Ta rimacHuid {ymm)
[19].

Bocenn 1915 poky B ymi BimOynucst BUOOpH TOJIOBH 1 WICHIB OMIKYHChKOI Pamm
I"oroniBcbkoi 610T10TEKH.

«Hapogna razera baxmyrchkoro 3emcTBa» Bijg3Hadana, mo «llymkiHceka 0i0ioTeKa
3aKpuTa A1 MHPOKOi myOmiku, mickka ['oroniBchka aOCONIOTHO HE3a/IOBUIBHA, a 1HIIUX
010110TEK TPOMAJICBKOTO KOPUCTYBAHHS B MICTI HEMAE».

Miceka Jlyma BiarykyBamacs Ha 3HaAaMEHHI JaTH B icTOpii pociiickkoi miteparypu. B
#oBTHI 1910 poky Jlyma «B o3HamenyBanHs 100-piyus 3 THS HAPOIHKEHHS BETUKOTO KPUTHKA
beninchkOro» 3acHyBasa CTUIICHIIO HOTO iMEHI IS YYHIB peaqbHOr0 yYWIHINA 1 mpuadana
MOPTPET MOETa B MiCbKY 010110TEKYy.

B 3B'13ky 3 100-pivusim 3 qas HapokeHass M.IO. JlepmonTtoBa /lyma B xoBTHI 1914
POKY BHUIIIMJIA TTOMICTUTH TOPTPET MOETa B MIChKiM 01071i0TeIl, BIACTY)KUTH MMaHAXUIUA B
MICBKUX IIKOJIaX, 3BIIBHUTH YYHIB BiJl 3aHATh, «BIAIITYBaTH YUTAHHSA MaM'sATi moera i
po3natu yuHsMm opomrypu ripo M.IO. JlepmonToBa» [19].

B rpynni 1915 poky B razeri «baxmyrcbke xutTs» B. JleMaHoB mnwucas, 10
«HaceJeHHsI, CIyKOO0BIll 1 pOOITHHUKM HE MalOTh HAarogud HEK KOPUCTYBATHUCS.., BOHA y BCI
CBATa a0COJIFOTHO 3aKPUTA.., ITJT CBSITA 3aKPUBAETHCS O 2 TOANHI AHs. €AMHUHN JIeHb I11]1 CBSITA,
KOJIN poOOTa KIHYA€ThCS Ha 3aBojax B 5 TOAMH Bedyopa i poOodi MalOTh HArojay 3amacThcs
KHWKKOIO JUTSI CBSITKOBOTO YMTaHHS OE3KOIITOBHO, TOYHMTATH IliKaBy rasery». B.J/lemsHOB
IIPONOHYBAaB B cBATa BiakpuBaTu 6i01ioTeky 3 11.00 no 14.00 i nepex cBsiTamMu BiIKpUBATH B
7 TOIMH BEYopa.

Kuuramu 016:110TeKH KOPUCTYBAJINCS HE TUIBKU FOPOJSHHU, alie 1 apemTanTi. Bocenn
1913 poky mnornsgaa Apemraoro JJomy IL.E. Tletpymescekuii 3BepHyBes B Jymy 1 YopaBy
PO BIAMYCK KHUT JUIsl YB A3HEHUX Ha cymy 200 pyOaiB.
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B razeri «baxmyrcrka xomiiika» B 1914 poui momimieHa 3aMiTka mpo Te, 0 «HEepiIKo
y3sTI 3 O10J10TeK KHHUTM MOBEpPTAIOTHCA YUTa4aMU B CIOTBOPEHOMY BHIVIAJI, BHUpPBaHI
CTOPIHKH, 3p00JIeHI TOMapKH 1 BIAMITKH, 3 KHUT JESIKUX aBTOpIB BUPBaHi HaMlliKaBimll MicLs
co01 «Ha maM'sITby.

3emcTBO MOBITY B 1912-1915 pp. Buauiano Ha po3BUTOK 6ibaioreuyHoi cnpasu 2300
pyouis [19;20].

B ciuni 1915 p. B razeri «baxmyTrceke *)UTTs» Oyno omyOiikoBaHo 3BepHeHHs — «Hac
MPOCATH 3BEPHYTH yBary Ha BiJICYTHICTh B Oi0mioreni iMeH1 ['oroyst kapTu BIMCHKOBUX iH,
IO TpEeACTaBisi€ BEIMKY HE3PYUHICTh JJIs YMTayiB, 3MYLIEHHUX BJABaTHCA 1O IOMOMOTHU
SHIMKJIOTICITYHOTO CIIOBHHUKA).

IcuyBanu y baxmyTi «npodeciiini» 6i6motexku. Ha 6i6miorexky Komepuiiitnoro Kimy0oy
acurnyBanmu y 1912 p. 300 py0uiB Ha pik, ane 0i0ai0TeKap HE 3yMIB X BUTPATUTH 1 3QJIMIIINB
Maibke 250 py0:iB, 610J110TeKa « 3aIMIIAETHCS B XaOTUUHOMY Oe3nasHoMy craHi» [21].

Ha 306opax ToBapucTBa mpHKaXYWKIB Ta iX TIOMIYHHKIB BiJ3HA4ajocs, IO
ToBapucTBO Maso 6i0T10TEKy-UUTANBHIO, € KHUTH 3a TIaTy Opaiu ropoasHy, ane CTatyT ue
00ME)XHB TUIBKU WieHaMH TOBapuCTBa, HE CTAJO0 KOIITIB Ha HOBI KHUTH Yy 1912 p. [22].
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considered, and also the comparative analysis for premilitary and post-war years are given.
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PA3BUTUE BUBJIUOTEYHONU CUCTEMBI B KYJIbTYPHOM
CTPOUTEJIBCTBE KA3AXCTAHA (1945-1980 rr.)

Annomayua: B Oaunnou cmamve paccmampueéaiomcs npobiemvl  U3y4eHus
KyIbmypHo2o cmpoumenvcmea Kazaxcmana, pazeumusi u yeHmpamuzayuu OUOIUOMEUHOU
cemu ¢ Kazaxcmamne 6 nociesoennvle 200vl, a makice 0Aemcs CPAGHUMENbHbLL AHANU3 30
npeoBoeHHbLE U NOCAEBOEHHbBIE 200bL.

Knroueevie cnosa: Oubnuomeunas cucmema, KyJIbmypHoe —CMpOUmenibCmeo,
oubruomeunas cemo, Kazaxcman.

B ucrtopuu, B 1eATE€IbHOCTH, B MOCTYNKAaX Ka)kKJOrO 4Ye€JIOBEKa HET HUYEro, YTO HE
uMeso Obl «KYJIbTYpHOro acmekTa». «KyinbTypa HUKOrAa, Aake B caMble PEBOJIIOLUOHHBIC
MOMEHTBI He ObIBaCT HECYyIIeCTBEHHON Mestoubioy [1, ¢.80].

HanpotuB  sBisisich  NEPBOMCTOYHHMKOM  HPABCTBEHHOCTH  OOIIECTBA,  €ro
WHTEJUIEKTYaJbHOTO YPOBHS, OHAa MpPEJACTaBIsgeT COOOW OJHY M3 TeX COIMAaJIbHBIX CHII,
KOTOpbIE ONPEIEISAIOT MMyTH U TEMIIbl pa3BUTHUA 3TOro obmectBa. KynbTypa cTaHOBUTCS Kak
Obl OCHOBOM B CTPEMJICHMU JIIOAEH OrpaguTh ce0s OT yrpo3bl MOTEPH «IUIOAOB
[MBUJIN3AIIMIY», B UM M 3aKJITF0YAETCs CMBICI H3MEHHEHHUH «00IecTBeHHBIX Gopm»[2, ¢.254].

B Ttex Hepenkux, K COXaJeHUIO, CIydasx, Korja 3a0bIBaloT 00 JTOM Mepe
YeJI0OBEYHOCTH, T'YMaHHOCTH OOILECTBa, HEM30€KHbI MHUIMOHBI JKEPTB, COLMAJIbHBIE WU
9KOJIOrMuecKue OeACTBUs, Ipyrue HeraTUBHBIE MOCIEACTBUSA. B naHHOMN CBsI3U MOKaszaTeneH
OIIBIT MpOBeACHUS KyapTypHOU peBommonuu B CCCP. PacuntanHas Ha JUIMTENbHBIA IEPUOJ U
CTaBUBIIAs Tepe]; co0O0il 1eNblo MpeXk/ie BCEro OBIaJCHHUE YK€ CO3/IaHHBIMU KYJIbTYPHBIMHU
OorarcTBamMH, OHa Ha MpakTHKe Obljla 3aMEHEHa MEepeBOPOTOM, HANpaBIEHHBIM Ha CO3JaHHE
«HOBOW» COLMAJIUCTUYECKON KYJIbTYPbl, OTOPBAHHON OT HApPOJHBIX TPAJULUH, 3aMEHEHHBIX
JIOTMaMHM CTaJIMHCKOW ujaeosoruu. B pesynbrare Haie 001IECTBO, BOIPEKH CYLIECTBYIOIINUM
o cei JeHb WJUIIO3UAM, OTHIOb HE BBIIUIO «HAa HEOBIBAaJbIE BBICOTHI KYJIBTYpHOTO
IIporpeccay, a 0Ka3ajaoch B COCTOSIHUM JIerpafaliiy.

B sTOM OTHOWIEHMM OYeHb Ba)XKHO OCO3HATh, YTO, KaK CIPABEIJIMBO OTMETHUI
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J1.C.JIluxaueB, «HaM He yAacTcsl peopMUPOBATH SKOHOMHUKY, HayKy, OOLIECTBEHHYIO KU3Hb,
€CITM Hallla KyJbTypa OyIeT HaXOIUThCs Ha HbIHEITHeM ypoBHe» [3, ¢.1]. OT mexmapaTHBHBIX
3adBJICHUA O TPUOpPUTETE pa3BUTHS KyJIbTypbl HEOOXOJUMO HepedTH K pa3paboTke
000CHOBAaHHOU MPOrpaMMbl JEWCTBUN 1O JYXOBHOMY BO3POXKICHHIO O0IIECTBa. DTO XKE, B
CBOIO Ouepeb, MpEAnojaraeT H3y4yeHHe KyJIbTYpHOH CHUTyallud, €€ JWHAMHKH 3a TOIbl
CoBeTckoil BiacTH, aHajIM3 ONbITA KYJIbTYPHOIO CTPOUTENBCTBA, €ro YpokoB. OcolOyro
3HaYMMOCTb TAaKOH aHaIN3 UMEeT IS cela, KyJIbTYPHYI OTCTaJIOCTh KOTOPOTO HEKOTOpbIE
HCCIIEIOBATENIN CETO/IHsI He 03 OCHOBAHUS CKJIOHHBI PACCMATPUBATh HE MHAYE, KAK «IISATYIO
KOJIOHHY TiepecTpoiikmn» [3, ¢.20]. VIMeHHO cenbckast KylnbTypa ykKe ¢ nepBbIX JeT COBETCKON
BJIACTH CTajla OOBEKTOM 0CO0OT0 BHHMMAaHHS KaK CO CTOPOHBI TOCYJapCTBEHHBIX, TaK M
NapTUIHBIX OPraHOB, U UMEHHO Ha €€ COCTOSIHMHU, KaK Hellb3s 0osiee OTUETIMBO, OTPA3UIHNCh
BCE MO3UTHBHBIC W HETATHBHBIC TCHIICHIMU TAPTHHHO-TOCYJAPCTBEHHOTO PYKOBOJCTBA BCEH
KyJIbTypHOU cepoii B nieniom [4, ¢ 5-6].

[lepen mapTueil U COBETCKMM TOCYJapCTBOM CTOsJIa CIOXKHEHIIas 3ajadya perieHus
COLIMAJIBHO — YKOHOMHUYECKHUX Mpo0iieM cTpaHbl. HeoO0XoauMo ObUI0 pacupsaTh U yIiIyolIsTh
MpoLEeCcC JAEeMOKpaTH3aluu OOIIECTBEHHOW JKW3HU, pa3BUBaTh HHHUIIMATHUBY, TBOPYECTBO
TPYASAILIMXCS, OCYIIECTBUTh MOBOPOT OT TEXHOKpaTH3Ma K YENOBEKY KaK BBICIICH LENU U
ompezensomieMy (aktopy mnepecTpoilku. TpebOyeT coOBEpIIEHCTBOBaHHS OpraHU3aIUs]
CBOOOJHOrO BpeMeHHU. PemieHue 3THX M JpYruxX 3aJad HEBO3MOXKHO 0e3 HOBOTro
CYLIECTBEHHOT'O TMOJbEMa JYXOBHOW KYyJbTYpbl BCEX COBETCKHX JIOJEH, U B YaCTHOCTH,
CeJIbCKOT0 HaceleHus. «JlyXxoBHas KylIbTypa — He TOJIBKO yKpallleHue 00IecTBa, a cepa ero
KU3HEOOECIICUeHNsI, WHTEIJIEKTYyaJbHbI U  KYJIBTYPHBIH TOTEHIMAN OOIEeCTBay,
noguepkuBan M.C.I'opOadeB. DTo Kak OBl JIETMPYIOUIMI MaTepuana JUisl €ro COLUalIbHOU
MPOYHOCTH M KaTaJHM3aTop IS €ro JUHAMUYIHOCTH [5, ¢.263].

Bo3pacranue conuasbHOW pOJIM JYXOBHOM KyJIBTYPbl B YCIOBHMSX COLHAAIU3Ma
orpezensieT HeOOXOIUMOCTh M3yYEHHs €€ Pa3IMYHbIX ACIEKTOB, B TOM YHCJE U MPOOJIEMbI
KYJIBTYPHOTO CTpOUTENbCTBA B ayie u cene Kazaxcrana B 60-¢ — nepByro nosoBuHy 80-x
rozos [6, ¢.2-3].

Baxnoe 3HavueHue uia pa3BuTus oubnuoreynoro gena B Kazaxcrane uMmen n3gaHHBINA
B 1920 romy mepBwlli OuMONMMOTEYHBIM 3akOoH — aekpeT CoBeTckoro mpaBuTenbcTBa «O
neHTpanuzanun Oubnuoreuynoro nena B PCOCP», u onpenenuBmIMi MPUHIUIHATILHYIO
OCHOBY W TYTH pa3BUTHs OMOIMOTEUHOro [eia Kak OOIIerocylapCTBEHHOW CHCTEMBI.
Heckonbko nozxe ['maBnomurnpocBer Kazaxcrana paspaboran crneuuaibHbIH JOKYMEHT O
CO3/IaHUU €AMHON OMOIMOTEYHOM CETH.

B nocnenytomue roast B peciiydnuke Oblia Hauata O00JbInas padoTa Mo opraHu3aIuu
HOBBIX MYOJUYHBIX OMOIMOTEK, OMPEACIICHUI0O UX BHUIOB, pPa3pabOTKE TMOJOKECHUA U
PYKOBOSIIIMX MaTEPHAJIOB IO CO3JaHHIO €IMHOW CETH, KHUTOCHAOXEHUIO0 OMOIMOTEK U T. 1.
[7, c.49].

VYxe x Hagany 1922 roma ma teppuropum Kazaxcrana paboranu 622 OHOIHOTEKH
pa3HBIX THUIOB, TO €CTh MOYTH B 5 pa3 Oompmie, yeM B 1913 romy. Ilmanomepnoe
dbopMHUpOBaHHE M YKPEIUICHHE CHUCTEMbI OMOJHMOTEK B PECHyOJIMKE OCYIIECTBISJIOCH Ha
roCyAapCTBEHHOU OCHOBE.

B romel mepBBIX, TPEABOSHHBIX  IATHIETOK, KOTOPBIE  XapaKTEPH3YIOTCS
CTPEMHTEIbHBIM PAa3BUTHEM IPOMBIIUIEHHOW MHIYCTPUM M CEJIbCKOIO  XO3siCTBa,
MOJTOTOBKOM  HAIMOHAIBHBIX KaapOB TPOUCXOAWT WHTEHCHBHBIA POCT OHOIHOTEK
pasznmuuHbiX TUNOB. B 1940 r. B Ka3axcrane aeiictBoBano okono 4000 6ubGiaMoTEK, B TOM
yrcie 95 HaydHbIX U crienuainbHbiX. HauaBmasicst Benmukast OteuectBenHas BoiiHa 1941-1945
IT. HE TOJBKO IIpepBaja pa3BUTHE 3THUX IMPOLECCOB, HO U TMpHBEJa K HEKOTOPOMY
COKpAIIICHUIO CeTH OMOIMOTEeK. 3a IMOCICBOCHHBIC TOIBI pa3BUTHE OMOIMOTEUHOTO Jejia B
Kazaxcrane 1nuio ObicTphiMu Temmnamu [8, ¢.31].

3a 30 net — ¢ 1945 mo 1975 roasl ynucino myOIMIHBIX OMOIMOTEK BO3POCIIO MOYTH Ha
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5000. K 80-m rogam B pecmybnuke umeercst 6onee 17 Thic. OMOMMOTEK Pa3IUYHBIX TUIIOB —
MacCOBBIX, HAYYHBIX, CIHEIHAJIbHBIX, IIKOJBHBIX U ApYyrux. OcoOEeHHO 3HAYUTENEH POCT
MaccoBbIX OuOmnoTek. CeTh HUX MO CpPaBHEHUIO C JOPEBOIIOLMOHHBIM TMEPHOJIOM
yBeIMUMIach B 62 pasza, KHWKHBIA GoHa B 810 pa3. BeicTpelii pocT cetn OMOIMOTEK M MX
(OHIOB crenanyd KHUTY JOCTYIHOW AJii OCHOBHOM Macchl HaceneHus. Kaxaplii uesnoBek
UMEET BO3MOXKHOCTH MOJIb30BaThes OuOIMoTekoi [9, ¢.271].

OO0Bem paboThl 00IACTHBIX OMOIMOTEK MOCTOSHHO BO3pacTaeT, pacmmpsercs chepa
WX HAay4yHO — METOJUYECKOW, HH(OpPMAIMOHHO - OHOIMOrpaduuecko, CIpaBOYHOU U
HAy4YHO — UCCIIEI0BATENBCKOM PabOoThI.

B pecnybnuke meiictByroT 227 paitioHHBIX B 5600 ceabCkux OMOJMOTEK, TO €CTh B
Ka)K/I0M CEJIbCKOM COBETE B CpeJIHEM UMeeTcs o 4-5 ceabCKUX OUOINOTEK.

Ocobennoctpio Kazaxcrana siBisercst cymiectBoBanue Oosee 10 ThICAY MENKHX,
OTJAJICHHBIX Ha JIECATKH KHJIOMETPOB OT KYJIBTYPHBIX IIEHTPOB HACEJCHHBIX ITyHKTOB, B
KOTOPBIX JKUBYT TI0 HECKOJNBKY 4abaHCKMX cemel. X oOCIy)KMBaHHWE OCYIIECTBISETCS B
OCHOBHOM aBTOKJIIyOaMH, KOTOPBIX B pecnyOiuke 1,5 Thic., mpuMepHo no 12-15 mammme Ha
KUBOTHOBOIUYECKUI pailoH. B HaceleHHbIX NyHKTaxX, IJ€ pa3MELICHbl YKPYIHEHHbIE
yabaHCKue OpUrajibl, CO3JAI0TCS MEPEIBIKHBIC OUOINOTEKH OT CEIbCKUX OMOIMOTEK.

Kpome oreuecTBeHHOW IOKYMEHTAllUW, PsJ HAydYHBIX M OOJIACTHBIX OMOJIMOTEK,
MOJTy4al0T TMAaTEHTHYIO JTOKyMEHTaluio u3 42 cTpaH MHUpa, B TOM YMCIIE U3 CTPAaH Y4YaCTHHIL
noroBopa o mareHTHou koomepamuu — CIHIA, Benukooputanuu, OPI', Anonnn, Opanmumy,
HIBeiiniapun. BakHBIMH HCTOYHHMKAMU KOMIUIEKTOBaHUS (POHAOB OHOIHOTEK SBISETCS
BHYTPHCOIO3HBIH M MEXIYHapOaHbI KHUTOOOMeH. Tak, Tompko I'ocymapcTBeHHas
o6ubmoreka uM. [lymkuna Bemer obmen c¢ 200 OubnmorekamMu Hamed cTpaHbl U 55
opraHu3arusaMu 27 3apyOeKHBIX CTpPaH.

3a mocnemnue 10-15 ymer B pecmyOliMKe NpPOBEACHA 3HAUUTENBbHAs padboTa IO
COBEPILIEHCTBOBAHUIO OpPraHM3ALMU CETH MAacCOBbIX OMONMOTEK: YTOYHEHBI 30HBI
oOCITyKMBaHMs Kax10i O0ubmuoreku, cBoime 450 mpodcoro3HbIX U MPUKITYOHBIX OUOTHOTEK
00BEIMHEHB! C JAPYITMMU WM pEOpraHu3oBaHbl B (uiMaibl, okojgo 250 nepemerneHsl U3
MEJIKHX B KPYITHbIE HACEJIEHHBIE ITYHKTH 1 MUKPOPAHOHBI.

BaxxHoli 3amaueii ocraercs nanbHEHINEE IOBBIIMICHHE YPOBHS pabOThl OHOIHOTEK
Ka3zaxctana, yKkpeluleHHE HMX CBS3M C JKU3HBIO, C NPAKTUKOM KOMMYHHCTHYECKOTO
CTPOMTENIBCTBA, AaKTUBU3ALIUS PAOOTHI 110 MPUBJICYEHUS B OMOIMOTEKH HOBBIX YUTATEIIEH.

Pemrenuto 3TuX 3aga4 BO MHOTOM CIIOCOOCTBYET, HPOBOJMMAS HBIHE B PECITyOJIHKE
peopraHuszanus 6MOIMOTEYHON CEeTH, €€ LIEHTpaIU3alus, KOTopasi BeAeTCs Ha OCHOBE YETKOIO
TUTAHUPOBaHHS PaOOTHI.

DKcrepuMeHTalbHas paboTa MO LEHTPaAIU3ald CETH T'OCYIapCTBEHHBIX MacCOBBIX
6ubmoTtek Opu1a Havata B 1972 romy. Co3mgaHbl ONMBITHBIE 0a3bl, PACTIOIOKEHHBIE B Pa3HBIX
SKOHOMHMUYECKUX M reorpaduyeckux pailoHaX, pa3HOE KOJIMYECTBO JKUTENEH U CeTb
6ubauorek. CozaHHbIE ONOPHBIE LIEHTpaIM30BaHHble cuctemsl B I.llennnorpane, r.Kenray,
B JlxyBammHCKOM paiione JlxkamOynbckoi oOmactu, KackeneHckoM paiioHe, aeTcKas
LEHTpaJIn30BaHHas cuctema B T. JxamoOyne [10, ¢.2-3].

K 1980r. B pecnyOauke  A0DKHO (YHKIMOHHPOBAaTH 262 ILEHTpalIu30BaHHBIE
CHCTEMBI, YTO TIO3BOJIUTh PACHIMPHUTH chepy BIMAHUS OHONHMOTEK, YIYUYIINTH COCTaB
KHIKHBIX (OHIOB M TOBBICUTH HX HCIIOJIb30BaHHE, COBEPIICHCTBOBATH  (HOPMBI
HECTAIIMOHAPHOTO OOCIY)XMBAHHSA, IIMUPE BHEJAPUTH B MPAKTHKY MAacCCOBBIX OMOIMOTEK
nHGOPMALIMOHHO - OubaMorpaguyeckoe OOCIy)KMBAaHHE 4YMUTaTeNel, YKPENUTh KOHTAaKThI
OMOIMOTEK pa3HBIX BEIOMCTB M CHCTEM MEXAY COOOW W OpraHaMu MHPOPMAIINH, PaCIIUPUTh
JeSITeTbHOCTh MEXly OMOIMOTEeYHOr0 aOOHEMEHTA, YCUIIUTh OPraHW3allMOHHO-METOINYEeCKOe
PYKOBOJICTBO OMOIMOTEUHBIM JenioM [11, ¢.6-7].

LlenTpanuzanust OUOIMOTEYHON CETH TMO3BOJIMT HE YBEIUYMBATh CETh HOBBIX
OMONMMOTEeK, a Ka4YeCTBEHHO YKPEIUIATh cymecTtBylomme. IloaTomy Temmbl pocra
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ONOIMOTEYHONH CeTH B JajibHeimeM OyayT HECKONbKO CHIDKeHbl. B 1976-1980 rr.
IUTAHUPYETCs OTKPBITHE TOJBKO 700-800 6ubmmotek [12, ¢.71].

OmnbiT OubnuoreyHoro aena B KazaxcraHe cBUIAETENBCTBYET O TOM, UYTO MOCTOSTHHOE
BHUMaHHE TOCYIapCTBA, IUTAHUPOBAHHE M OCYIIECTBICHHE KOPEHHBIX HAKOHOMHYECKUX
npeoOpa3oBaHMi, HANpaBICHHBIX Ha COLMAJIbHOE pa3BUTHE HApoJa U TMOABEM €ro
MaTEepUATbHO-KYJIBTYPHOTO YPOBHS, Pa3BUTHE MHOTOHAIIMOHAIBHOW COBETCKOH KYJIBTYPHI
o0ecrneynBaroT IHPOKOE 00CITYKUBAHUE TPYIALIMXCS KHUTOM.

[Ipencrout panpHeinee ykpersieHHE MaTepHalbHO-TEXHHYECKON 0a3bl OMOJIMOTEK,
COBEPILECHCTBOBAHME HAy4YHOH opraHu3alMM TpyJa B OuOImoTekax, BHEApPEHHE
aBTOMATH3allMM M MeXaHuW3aluu OWOJIMOTEUHBIX MpoLeccoB, Oojee 3PPEeKTUBHOE
UCIOJIb30BaHUE BHYTPEHHUX PECYPCOB OUOINOTEYHON CUCTEMBI PECITYOIUKH.
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