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PLENAR iCLAS

PE3YJBbTATHBI MOAEJIUPOBAHUSA EJJUHOI'O UHO®OPMAIIMOHHOI'O
HHTEPHET-IIPOCTPAHCTBA HAYYHO-OBPA30OBATEJIbHBIX PECYPCOB
®.U. Epemiko, B.A. MeneHHUKOB
Buiuuciumenvuwiii yenmp um. A.A. JJopoonuyvina @UL] UY PAH, Poccus
fereshko@yandex.ru, dommed@mail.ru

Heobxoaumocth ¢dopmupoBaHus eauHOro uHMOpMaImoHHOro HWHTEpHET-pOoCcTpaHCTBA
HayyHO-0OpazoBatenbHbIX pecypcoB (EMUIIHOP) B cBsi3u ¢ »nuaemMueld KopoHaBupyca,
3acTaBUBINAs TIEPEBECTH CTYJACHTOB Ha JUCTAaHIMOHHYIO (opMy OOy4eHHus, a pabOOTHHKOB
OpraHu3alUil Ha yJaJeHHBIH pexXUM paboThl, 00yclIOBHIA TpaHCHOPMAIIUIO JaHHOM MPOOIEeMBI 13
dbopMara YHCTO TEOPETHUECKOW Ha KOH(GEPEHIMSIX W B HAYYHBIX JKypHAlIaX B MPAKTUYECKYIO
II0CKOCTh. B TO ke Bpemsi, Bce Oosiee HaOuparoliee TeMI BHEIpEeHHE HMU(PPOBBIX TEXHOJOTUH B
SKOHOMHUKY M OOILECTBEHHYIO >KU3Hb TpeOyeT 3HAaYMTEJIbHOrO0 KOJMYECTBAa BBICOKOKBaIU(U-
IIUPOBAHHBIX PAOOTHHUKOB, MEPEOOYUEHHSI MHOTHX CIIEIHUAINCTOB, PAJUKAILHOIO OOHOBIICHUS, KaK
MIPOM3BOJICTBA, TAK M MEHEDKMEHTA, Iepexo/ia Ha IM(poBbIe METOABI yIipaBieHus. B 3Toii cutyanun
Hayka COBMECTHO C 0Opa3oBaHUEM [IOJIKHA MPEAJIOKUTh HaydHO-OOOCHOBAaHHBIE TMEPEIOBbIC
1M pOBbIE TEXHOJOTUH, ONEPEKAIOIIUE, KaK 110 BPEMEHH, TaK U M0 3(PPEeKTUBHOCTU CIIOHTAaHHBIE,
XaOTUYHbIE, HEKOMILJIEKCHBIE TEXHOJIOTHH, [TPeIlaraéMble pbIHKOM. B MpoTHBHOM cilydae B CKOpOM
BPEMEHU MBI YCIBIIIMM MHOTO KPUTHYECKMX KOMMEHTapueB O HECOBIBIIMXCS HalIexIax Ha
UPPOBYIO IKOHOMHUKY.

Hudposuzaius 53KOHOMUKA HEMUHYEMO 3aCTaBIISIET JaHHBINA MPOIIECC CMEIAThCS B CTOPOHY
uHTerpanuu, kak nHpopmanuonusix cucreM (MC), Tak u unopmanmonnsix pecypcos (MP), uto
BO3MOXXHO TOJbKO Ha OCHOBAHMM COOTBETCTBYIOIIMX CTAaHIApPTOB, OHTOJIOIMYECKOIO MOJEIH-
poBanus npexacrasienus P, ¢pynkuuii ynpaBineHus, a Takke Ha OCHOBE KOMIUIEKCHOT'O TI0OIX0/1a Ha
BCEX JTara NpOoeKTUPOBAHUS, Pa3pabOTKU U BHEAPEHUs cucteM mudposuzanuu, 1C.

B [1] mpemnoken Hay4dHo-o00cHOBaHHBIH mpoekT EWMWMITHOP, ocHoBaHHBI Ha
MaTEeMaTHYeCKOM U OHTOJIOTUYECKOM MOJEIUPOBAHUM, KOTOPBIA SBISETCA OObEIUHEHHEM Ha
OCHOBE HHTErpalu B enuHoiW o60mau HoMl bBbJl wmH(OpMarmmoHHBIX HaydHO-00pa3z0BaTEIbHBIX
pecypcoB (MHOP): pa3pabGorku, myOnmkamuu, makeTsl Npukiagaeix mporpamm (TIIIIT), B,
KOHCYJIbTAllMOHHAS eI TeIbHOCTh, HOPMAaTUBHO-TIPAaBOBast UH(OpPMAaIKs, TUCTAHIIMOHHOE 00y4YeHne
[2, 3]. Ilepeuens BumoB MHOP ochoBan Ha aHammse caiitroB HWM, BY3oB, uHbopMannoHHO-
KOHCYJIbTAIllUOHHBIX CIY>K0 B CONOCTaBICHHUM C aHKETUpOBaHHMEM KpaiiHe HeoOxoaumbix WP
OouzHecy. JlaHHOE MPOCTPAHCTBO NPEJHA3HAUYCHO BBHIMONHATH TPUEAWHYIO PpOJIb: TOIJCPKKA
HAy4YHBIX HMCCJEIOBaHMUM, MOBBIIICHUE YPOBHS 00pa3oBaHUs (IOPOM MEpernoAroTOBKON) i BCEX
CJIOeB HaceleHus, >(pQeKkTuBHas cucreMa TpaHchepa HaydHO-0Opa3oBaTENbHBIX 3HAHUN B
HSKOHOMHUKY 3a CUET HEOTPaHHMYEHHOrO JOCTYyNa K JaHHBIM 3HAHUSM HE TOJIbKO TPaJULUOHHBIM
MI0JIb30BATESIM B JIMIE HAY4YHBIX PAOOTHUKOB, CTYIEHTOB M IpemnojaBareieil, Ho U Oyaylum
abuTypreHTaM U pabdoToJaTeNsIM, TOCOpPraHaM, TOBAPOTIPOU3BOAUTENSIM, OU3HECY, MEHEIKMEHTY,
JOPYTUM KaTE€rOpUsIM HaCEJICHNUS.

Takol mpoekT, 0e3yCIO0BHO, SABISETCS BAKHECHIIECH COCTABISAIONMIEH MPOrpaMMbl MU(PPOBOH
HSKOHOMHUKH, TaK KaK Hay4yHble pa3pabOTKU SIBISIOTCSA OCHOBHBIM (DAaKTOPOM BIMSIHHS Ha pPOCT
HSKOHOMHKH, OJHHM M3 IpaiiBEpOB IMOBBIMICHHUS KadecTBAa HanOOJee IEHHBIX B HACTOAIIEE BpEeMs
CTpaTeruueckux pecypcoB — uyenoBedeckoro kanutana (UYK). A UK sBisercs omnpenensiommm
(aKTOPOM YpOBHS COLIMAIEHOTO PAa3BUTHS TOCYAAPCTB.
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[Ipoext EMUITHOP sBnsierca peanusamueit uaeii Kutosa A.U., koTopoMy B 3TOM rony
ucnionasiercss 100 ner, u akamemumka [nmymkoBa B.M. mo paspabotke OOmierocyaapcTBeHHOM
aBTromaTm3upoBanHoi cucteMbl (O'AC) B 60-e ronsr XX Beka B yacTH Hayku u oOpa3oBaHus [4].
3HAYUTENIbHO BO3POCIINE BO3MOKHOCTH U YPOBEHb pa3BUTHUs, Kak HaydHOU coctasistomein OI'AC,
TaKk M MPOrpaMMHO-TEXHHUYECKHX cpencTB VHTepHeTa B HacTosIee BpeMs Aal0T BO3MOXKHOCTb
peanuzaiuu 3TUX uaei B moiHom macmrade. OTka3 OT JaHHOTO mpoekTa npaButenbctBoM CCCP
ChITpal HETATUBHYIO pOJIb B JaJbHEHIIEM Ha 53TamaxXx KOMIBIOTEPU3AlUM, 3JICKTPOHHU3AIINU,
nH(GOPMATU3AIMKA CTPaHBbl U MPOJIOJDKACT WIPaTh B HACTOSIISE BpeMs Ha dTare mudpoBU3ANNN
HSKOHOMHKH, 00pa30BaHusl, HAYKH U OOILECTBA LIEITUKOM.

B mHacrosmiee Bpems B pesyiabTate TpeboBanuii MunoOpHayku, PocoOpHamzopa k
o0pa3oBaTeNbHBIM OpraHM3alMsIM O CTPYKType KOHTEHTa HUX CcaltoB (B BHAE OT4YETa O
camooOcnenoBanuu) BY3sl BRIHYKIEHB HOPMAaTHBHO COBEPIICHCTBOBATH CBOM calThl. Cremyer
OTMETHTb, YTO B OTUETE O CAMOOOCIIEJOBAaHUHN OTCYTCTBYIOT JaHHbIe, oTpaxkaroiiue MHOP, npu stom
K HAY9HBIM OpTaHHU3aIUsIM T0I00HBIX TpeboBaHui co cTopoHbl MuHOOpHaAYKH, PocoOpHaa3opa moka
He HaOmonaetcs. Takum oOpa3om, poccuiickre HaydHble U 00pa3oBaTeNbHbIC OPraHU3aIlMU TOJIBKO
JIMIB MOJT BO3JECUCTBUEM rOCyapcTBa pa3BuBaloT MHTepHeT-TeXHOIOoTUuU. B 3THX ycnousix BY3s
n HMW 6e3 BBIABUHYTHIX K HUM JKECTKUX TpeOOBaHUH 110 MPEACTABICHUIO Ha caiiTaX HE0OXOUMOTO
KOHTEHTa B OIPEJEICHHOM CTPYKTYPUPOBAHHOM BHJI€ Ha OCHOBE HWHTETpAllUM, TUMHU3AIUU U
CTaHAapTU3aLUU CIIOKOHHO UTHOPUPYIOT 3TU OTKPBIBLIUECS BO3MOKHOCTH.

Ha puc. 1 orobpakena ¢pynkumonansHas crpykrypa EMUITHOP ¢ mepeuneM pa3auvHbBIX
MOJNPOEKTOB-CEPBUCOB, YUCIO KOTOPBIX MO Mepe HakoIUleHHs HHpopMauuu OyneT MOCTOSHHO
Bo3pacTath. B [2] maetcst Oonee moapo6Hoe omucanue EVUITHOP c ananusom pe3ynbTaTtoB
MaTEMaTHYEeCKOTO0 W OHTOJIOTHYEeCKOoro MojaenupoBanus uHterpamuun  MHOP, o6GocHoBaHa
3¢ (HEeKTUBHOCTH U BOZMOXXHOCTH (HOPMUPOBAHUS TAKOTO HAyYHO-00pa30BaTEIHHOTO MMPOCTPAHCTBA.
[Ipaktnueckas peammzanus EMMUITHOP 6wbuta ocymectiena eme B 2007-2008rr. B pamkax
pa3pabaTeiBaeMoro mopTana Poccuiickoil akameMuH CelbCKOXO3UCTBEHHBIX HayK. [Ipm sTom ¢
SIMHBIX METOJUYCCKUX TO3UIMA OBLIM WHTETPUPOBAHBI HA TIOPTAJIe CBBINIE 12 ThIC. HAYYHBIX
nyoiukaruii moasenqomctBeHHbIx HUU, cBbiie 2,5 Toic. pa3paboTok 3a mociennue 10 net, cbiie
0,4 TBIC. YCIIYT KOHCYJIbTAlMOHHOHN ACSITENFHOCTA B COOTBETCTBUU C TEMAaTHUECKOI pyOpuKanuei u
CIIUCKOM COOTBETCTBYIOIIMX KOHCYJIBTAHTOB [2].

[lepen BHeapenuem mnpoexkt EWNIIHOP Obu1 noaBeprHyT HaydHOM »SKclepTH3e Ha
MPUHIUIIHATIFHYI0 BO3MOXXHOCTh CO3/]JaHHSl TaKOro MPOCTPAaHCTBA MyTEM MaTEeMaTHUYECKOTO
MOJICTUPOBAHUS pa3TUYHBIX BapraHToB uHTerparuin MHOP npu mo0bIX MOTEHIIMATHHO BO3MOKHBIX
X 00beMax M KOJMUYECTBE MOJIb30BaTENCH HA MpUMEpe OpraHu3alvi, 3aHUMAIOIIUXCS, B TOH WU
WHOU Mepe, CEIbCKOX03SIICTBEHHON TEMATHUKOIA.
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Puc. 1. ®ynkunonansnas ctpykrypa EMAITHOP

IIpu ¢dopmupoBannun ENUITHOP wucnonbs3oBamuck Tpu Haumbosee peanu3yeMblXx U3
BO3MO>XHBIX BapuaHToB nHTerpauuu MHOP. B nepBom ocymectsisnock pazmemenue MHOP B Bune
KarajgoroB B obOmiel 6a3ze nanubix obimaka EMWUITHOP. B stom ciydyae nmpu 3auHTEpeCOBAaHHOCTHU
MOJIB30BaTeNsl KaKOH-TMO0 HaiineHHOW WHpopManueld OH MepeHAnpaBiIsIeTCs HAa yKa3aHHBIH B
Karajore calT xpaHurens nosHorekcroBoro MP. Bo Bropom ciayuyae Bce MHOP pa3smemanucy B
oOmieit obnauHoil 6aze MaHHBIX. B mocneqHemM BapuaHTe pealn30BhIBANACh CMEIIaHHAsl CTpaTerus,
npu kotopor yacte MHOP pa3memanach B KaTalloXXHOM BHUJIE, JApyras — IOJHOCTbIO, Kak B
MOJIHOTEKCTOBOM BHJIE, TaK U B BUJI€ KaTaJOrOB.

[Ipu  mopenupoanun EWNUIIHOP  onwmpanuch Ha  XapakTepUCTUKM — Hauboliee
pactpoCTpaHEHHOW B HACTOAIIEE BPEMsI CHCTEMBI yIpaBlieHHss KOHTeHTOM caiitoB (CMS) “1C-
Bitrix”. D10 moka3an aHalu3 CaiTOB ceabcKoX03saKcTBeHHBIX BY30B — 17 u3 54 caiitoB (31,5%)
paspaboTtansl ¢ momortisio 3toro 110 [2]. B Tabnumax 1-2 B kadecTBe mpuMepa MPUBEACHBI TaHHBIC
[0 OpraHM3alMsIM, CBSI3aHHBIM C CEJILCKOXO3SMCTBEHHON TeMaTUKOW: 0O0BEMBI MHPOpMALUU U
nporuo3zupyemoe konuyectBo nocerurenied EMUITHOP niist oqHOTO M3 HECKOJMBKUX CLIEHAPUEB.

Tab. 1. [IporHo3upyemoe konmuuecTBO U THN nocetureneit EMUITHOP

Tunsl moceruresen KoaunuectBo (B Mecsin)
depmepsl 200 000
COTpyIHHKH CENbXO03MPEATIPUIATUIR 1 000 000
CryneHTsl 30 000 000
VYnpasnendyeckre pabOTHUKU 200 000
Hay4nble coTpyIHUKH 1200 000
[Tpoumne 32 600 000
BCET'O 65 200 000




Tab6. 2. O6BEMBI HHGOpMaIUH A5t 6a30BOTO CIIEHAPUS

I'pynnel opranuzanuii 10),¢ Bunsl npencraBiaeHus JaHHBIX

PA3 | [lyOnukaruu | BJI a0 TIIIII KOH HITN
CenbCKOX03MCTBEHHBIE 357388 364682 | 7293 4886 21879 2125 3756
HUN
Menunnackue HU 939 1100 - - - - -
Ocramsnbie HIM PAH | 3 5082 25410 - - - 78 -
CenbCKOX035CTBEHHBIC g 159683 1814582 | 8754 | 26262 24915 9788 788
BY3BI é
W3narenscTBa arpapHoi ~ - 1411564 - - - - -
TEMaTHKH
HUU crpan CHI' 29028 10010 - - - - 1899
CelbCKOX035CTBEHHbBIC 357388 364682 | 7293 4886 21879 2125 3756
HUN
Memunuackue HUN = 939 1100 - - - - -
Ocransusie HUM PAH é§ 5082 25410 - - - 78 -
CenbCcKOX035IICTBEHHBIC % 159683 1814582 | 8754 | 26262 24915 9788 788
BY3BI %
W3natenscTBa arpapHoit é - 1411564 - - - - -
TEMaTHKH
HWU crpan CHI' 29028 10010 - - - - 1899

B 12a6. 2 npunsTe! cokpatienusi: PA3 — paspabotku, ITYD — mybnukarmu, bJ] — 6a3s1 naHHbIX,
JO — nucranunonnoe odpaszosanue, [T — makets! npukiaaaueix nporpamm, KOH — komanuecTBo
koHcynbTanToB, HIIW — HOpMaTuBHO-TipaBoBas nHdopmarusa, ®X — popma xpaHeHHS.

Buenpenne miargpopmser EMUITHOP Bo Bce HayuyHble U 0Opa3oBaTesibHBIE OpraHU3alldd
ABIISICTCSl aKTyaslbHEHIIeH 3amadeld LUQpoBOW TpaHChHOpMAIMM CTPaHBI C CYIHIECTBEHHBIM
COKpAaIlleHHeM pEeCypCcoB Ha Takylo TpaHchopMalMio Hayku M oOpa3zoBaHMsA. PaccMmoTpeHHas
1atopma CTaHEeT MOIIHBIM HHCTPYMEHTOM JIOBEICHHsI OOIBIIMHCTBA MHHOBALIMOHHBIX PEIICHUI B
YKOHOMHKY.

INFORMASIYA VO TOHSIL RESURSLARININ INFORMASiIYA INTERNET
MOKANININ MODELLOSDIRILMOSININ NOTICOLORI

Agar sozlar: elmi vo tohsil manbolari, rogomsal platforma, riyazi model

Xiilasa: Isdo simulyasiya noticalori vo vahid rogomsal platforma osasinda elmi vo tohsil
moanbolorinin vahid informasiya Internet mokaninin formalasdirilmas tocriibasi tohlil edilir, bunun
ehtiyaci tohsil vo elmi foaliyyatlords informasiya massivlarinin hacminin siiratlo artmasi, yeni
rogomsal texnologiyalardan istifade edorok onun yaranma potensiali, buna ehtiyac istifadagilorin
biitiin tobagalarinin manbaloari: talobalor, miallimlor, elm adamlari, golocok abituriyentlor, dovlot
qurumlari, mallar istehsalcilar, shalinin digor kateqoriyasi. Informasiya elmi va tohsil manbolorinin
qurulusu asagidakilardan ibarotdir: inkisaf, nosrlor, totbiq program paketlori, molumat bazalari,
maslohat foaliyyati, tonzimlomo molumatlari, distant tahsil.



RESULTS OF MODELING A UNIFIED INFORMATION INTERNET SPACE OF
SCIENTIFIC AND EDUCATIONAL RESOURCES

Keywords: scientific and educational resources, digital platform, mathematical model.

Sammury: The paper analyzes the simulation results and the experience of forming a single
information Internet space of scientific and educational resources on the basis of a single digital
platform, the need for which is due to the rapid increase in the volume of information arrays in
educational and scientific activities, the potential for its formation using new digital technologies, the
need for these resources of all layers of users: students, teachers, scientists, future applicants,
government agencies, goods producers, other categories of the population. The structure of
informational scientific and educational resources is analyzed, including: development, publications,
application software packages, databases, consulting activities, regulatory information, distance
learning.
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B mpoctpanctBe H Mbl Hcciiegyem CynieCTBOBaHMS U €JUHCTBEHHOCTH 0000IIEHHOT O
pELIeHNs KpaeBoil 3a1auu

2 n 2n .
—d—2+ A | u(t)+Y AU =0, teR, (1)
dt =
u” (0)=g,,p, H,, 4 v=0n-1 (2)

371ech MbI IPEANONI0KUM BBIITIOJHEHUIO CIIETYIOIIUX YCIOBUH:
1) A - MOJIOKUTEIIbHO-OTIPEICICHHBIN CaMOCOTIPSKEHHBIN ONEpaTop ¢ BIIOJIHE

HETPepHIBHBIM 00paTHEIM A € o, ( H );

2) oneparoper B; = A_%Aj A_% (J =2k,k=0,n —1) u

-1 j+l

Bj =A TAJ-A77(j =2k-1k :1,n—1) OorpaHu4eHsl B H .



HNwmeet mecTo
Teopema 1. Ilycmsb gvinonuaomes ycaosusn 1), 2) u ycaosus paspewumocmu 0000ujeHHbIX
peuteHull, U Kpome Mmoo, GbINOIHAEMCS 0OHO U3 CIeOVIOWUX YCILOBULL:

a) Ateo,(0< pSl),(Bj eL(H)); 6) At eo,(0<p<w),B,eo,(H). Toeoa cucmema

VOLIBAIOWUX INEMEHMAPHBIX peleHUll NOIHA 6 NPOCMpaHcmee 0000WeHHbIX peuleHull 3a0aiu
1).(2).

Jlemma 1./Iycmo svinonnaiomes ycnosus 1), 2) u E+B,, obpamum. Tozoa P(/l) umeem

OUCKDEeMmHbLLL CHeKMP ¢ eOUHCMBEHHOU NPeOelbHOl MOYKoU 68 beckoneyHocmu. Ecau 8binoansiomces
U YC08UA pA3PEUWUMOCTU, MO HA MHUMOL OCU UMeem MeCmo OYeHKa

|AP(2) A" < const, A =i&,& eR. ?3)
Jlemma 3. [2] Ilyemv R>0,Re o, ( H ) moeda 6 obnacmu
A, ={A:|argA|= &}, -z<argA <7, B (0,1)

u ons 1oboeo T € 0, 8bINOIHAIOMCA OYEHKU

[(E—2K) k7| =c(e m)|A” (4)

lim sup
-0 M‘ZU,/'LGA‘C

2 (E-2K) K T| 0. (5)

Teopema 2. ITycms gvinonnsiomes yciogus meopemsl 2. Toeda snemenmapnsie yovisaroujue
peuteHust NoIHbL 8 NPOCMpaHcmee 0000wenHvix peuterutl 3adavu (1),(2).
Teopema 3. Ilycmsb svinonnsomes ycnosus 1),2) u ycrosus pazpewumocmu 3aoaqu (1),(2).

o -1 .
Tozoa cucmema yobi6aiowux 21eMeHmMapHbLxX peweHuti Munumanvia 6 npocmparncmee W, ( R.;H )

. n1

, d cucmembul cobCmMEeHHbIX U npuCO@@MHeHHblx BEKMOopos K (Hf) Munumaniorol 6 H = @ Hn ” }/
v=0 V=72

AZALAN ELEMENTAR HOLLORIN TAMLIGI VO SISTEMININ TAMAMLIGI VO
MINIMUMLUGU HAQQINDA

Agar sozlar: operator dosti, tamliq, minimalliq, elementar hallor, Hilbert fozasi.

Xiilasa: Isdo azalan elementar hollorin tamligi teoremini isbat edilir. Burada requlyar
hallordan forgli olarag ovvalco iimumilagdirilmis hallorin izlori fazasinda 6z-6ziina moxsusi vo qosma
vektorlar sisteminin tamligimmi isbat edilir sonra hallin tamhigindan istifado edorok masalonin
timumilasdirilmis hallori fozasinda elementar hallorinin tamligint gostaririk.

ON THE COMPLETENESS AND MINIMUMITY OF THE SYSTEM OF GENERALIZED
DECREASING ELEMENTARY SOLUTIONS
Keywords: operator bundle, completeness, minimality, elementary solutions, Hilbert spaces.
Summary: In this paper we prove the completeness theorem for decreasing elementary
solutions. Here, in contrast to regular solutions, we must first prove the completeness of the system
of eigenvectors and associated vectors in the space of traces of generalized solutions, and then, using
the uniqueness of the solution, prove the completeness of elementary solutions in the class of
generalized solutions of the problem.
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ON PROPERTIES OF DISCRETE AHLFORS-BEURLING TRANSFORM
Rashid Avazaga Aliev, Aynur Nofal Ahmadova
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The Ahlfors-Beurling transform of a function f eL, (C), 1< p <o is defined as the following

singular integral:
E)--Ltm [ — 0 ).
ﬁg_’O{WeC:\z—V\hg}(z_W)Z

The Ahlfors—Beurling transform is one of the important operators in complex analysis. It has
been shown in [1] that this transform plays an essential role in applications to the theory of
quasiconformal mappings and to the Beltrami equation with discontinuous coefficients.

From the theory of singular integrals (see [2]) it is known that the Ahlfors—Beurling transform
is a bounded operator in the space L, 1< p<o, thatis, if f €Ly, then Bf L and the inequality

Bl <Col I,

holds. In the case f Ly only the weak inequality holds:
C
m{zeC:|(Bf)(z)|>/1}371||f||Ll, A>0,

where m stands for the Lebesgue measure, Cp,, C; are constants independent of f .

In [3, 4] the boundedness of the operator B in other function spaces (in the spaces of Sobolev,
Besov, Campanato, Morrey, etc.) was studied. But discrete version of the Ahlfors—Beurling transform
has not been studied. In this paper, we study the properties of the discrete Ahlfors-Beurling transform
on discrete Lebesgue spaces.

Denote by I, =1 IO(ZC), p>1, the class of sequences h=thy} satisfying the condition

nEZC

Yp
Il :_[ z|hn|p] <o, where Z¢ ={m+ineC: mneZ} and Z is the set of integers.
P nEZC

Let h=fhy }cz. €lp, p=1. Namely, the sequence B(h)={Bh), }neZC is called the Ahlfors-

Beurling transform of the sequence h, where

(gh)n - >

meZgc, m#n (n —m

hm

) nEZC.
)2
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Note that if help, 1<p<co, then from the Holder inequality it follows that the series

h .
> m 5 absolutely converges, and therefore the Ahlfors-Beurling transform of the
meZg, Mm#n (n—m

sequence h exists.
Theorem 1. Let 1< p<co. Forany hel, we have Bhel p» and there exist ¢, >0 such that

[Bh], <cp-Inl,

holds forall help.
Theorem 2. There exist ¢; >0 such that for any hely and for any 2>0 the distribution

function (I§hx;t):‘{n eZc :‘(é'h)n‘ >/l}::{ % 1 of the Ahlfors-Beurling transform of the
neZg: ‘

Bh), > 4]

sequence h satisfies the inequality

(Bn)z)< 2], .

Theorem 3. Let hely. Then

linaf-(shp):;z

2.hn

nEZC

Theorem 4. Let hely. Then to include Bhely, it is necessary that the equation

2y =0
nEZC
holds.
Theorem 5. If the sequence h €|, satisfies the conditions

i) >hy=0;

nEZC
i) X |hm|In(e +|m[) < oo,

mGZC

then Bhely and

th”l <150 ¥|hmIn(e+|m]).
1 meZc

ALFORS-BERLING DiSKRET CEVIRMOSININ
XASSOLORI HAQQINDA
Acar sozlar: diskret Alfors-Berling ¢evirmasi, Lebeq fozalari, mohdudlug.
Xiilasa. Alfors-Berling ¢evirmoasi Lebeq, Morri, Sobolev, Besov, Kampanato vo s. klassik
fozalarda yaxs1 dyronilmisdir. Lakin onun diskret versiyasi tam arasdiritlmamisdir. Moaruzo diskret
Lebeq fozalarinda diskret Alfors-Berling ¢evrilmasinin xassalarine hasr olunub.

O CBOVMICTBAX JMCKPETHOI'O TIPEOEPA3OBAHMS
AJIb®OPCA-BEPJIMHT A
Knrwuesvie cnosa: nuckperHoe mnpeoOpazoBanue Anbdopca-bepnunra, mpocrpaHcTBa
JleGera, orpaHUYEHHOCTD.
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Pe3wome. TlpeoOpazoBanue Anbdopca-bepiauHra Xopomo HU3yu4eHO B KIIACCHYECKUX
npoctpanctBax Jlebera, Moppu, CoboseBa, becoa, Kamnanaro u ap. Ho ero nuckpernasi Bepcus
He OblTa m3ydeHa. B 9Toii JoKIaze Mbl M3ydaeM CBOMCTBA JUCKPETHOTO ITpeodpazoBanus Anbpopca-
bepnunra Ha muckpeTHBIX npocTpaHcTBax Jlebera.
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BiR SINIF IKiLIK MODULYAR DINAMIK SISTEMLOR UCUN BOZi
OPTIMAL IDARDETMO MOSOLOLORI
Feyziyev Fikrat Giilali oglu, Mehdiyeva Maral Rzabala qiz1,
Hasanli Nicat Ismayil oglu
Sumqayit Déoviat Universiteti, Sumgayit, Azarbaycan
Baki Doviat Universiteti, Baki
e-mail: FeyziyevFG@mail.ru

Moruzada bul va psevdo bul funksiyalarinin téroma Vo diferensiali anlayisindan [1] istifade
etmoklo ikilik bir sinif modulyar dinamik sistemlar (MDS-lar) [2] ii¢iin terminal vo Bolsa optimal
idaroetmo masalarinds zaruri optimalliq sortlori tapilir.

Terminal optimal idaraetma masalasi. Tutaq ki,

x[n+1] = f (x[n],u[n]), x[0]=a, GF(2). (1)

(1)-do x[n] = (x,[N],....x . [N])" € GF™(2) vaziyyat vo u[n]= (u,[n]....u,[n])" € GF'(2) idaroetmo
ardicilligs, () =(f,(),..., f. ()" - xotti vektor-funksiyadir, a =(a,,...,a,)" € GF™(2) vektoru iso

baslangic voziyyatdir. Optimal idaraetma mosalasi (1) sorti daxilinds asagidaki psevdobul funksionali
minimallagdiranu[n] ardicilliginin tapilmasindan ibaratdir.

I =d(X[N]). (2
Forz edilir ki, f(-) vo ®(:)eladir ki, onlarin qarisiq toromalari sifira barabardir. Tutaq ki,
of (}n]uln]) _{ of, (x[n].ulnl) | p=im oo(x[n]) _ [ o@(x[n))  oD(x[n])
ox[n] ox4[n] Y 7 axn] oxn] " ox [n] )

of (nl.ulnD) _ | o, OdnLuInD) | 1y
ou[n] oulnp ) T o

Tutaq ki, u” ={u’[Q],...,u’[N =1]} - optimal idareetmo ardicilligi, X" ={x[0],...,x [N]}-
onlara uygun voziyyst ardicilhgi, U - idaroetmo ardicilligmin hor hansi bir doyismesidir ve
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Gk =u'[k], k=n0<k<N-L @G[n]=u'[n]@®au’[n], harada ki, &u"[n]= (U [N],.... 0 [n]).
Onda X ={x"[0],...,X’[n], X[n+1],...,X[N]}. f() - in iizorino qoyulan sortlors gora

R[N+1]® x'[n+1] = X [n+1] = (X*a[Sgr’w‘]J*[”]) '], GE(2),

of (X'[k =1],u’[k =1])
ox[k -1]
®() {izorino qoyulan sartlora gora asagidaki dogrudur:
od(x"[N])
OX[N]

harada ki, 00(x[N]) = (8®(X[N D) 0@(IN]) J (3) asagidaki kimi yazilir:
ox[N] ox,[N] OXm[N]

oD(x"[N]) SCIN] = oD(x"[N]) of (X[N —1],u”[N -1])
oX[N] ox[N] ox[N —1]
Vo i.a. bu qayda ilo davam etdirmoklo (4) — {in sag torofi asagidaki kimi yazir:

OD(X'[N]) {af (<[N-1Ju'[N-1)  of (x'[n+1],u"[n+1]) &f (x[n],u [n])

X[k]® X' [k] = & [k] = & [k-1], GF(2), k=n+2,..,N .

D(XIN]) - @ (X [N]) = &[N]=0, (3)

X [N-1=>0 (4)

‘é‘u[n]} >0. (5)

oX[N] oX[N —1] ' ox[n +1] au[n]
Asagidaki qosma sistemi daxil edilir:
(0@ANDY e e e o OAnLD)
P[N] _( XN] J , p[n]" = p[n+1] o] , h=N-1N-2..10. (6)
(6)-nin ikinci boraboarliyi p;[n] = i p;[n +1]%gr’;[n]), i =1m, kimi yazilir. (6) sistemindon
=1 i

istifada etmokls (3) va (4) uygun olaraq%&*m] = p[N]" X'[N]=0 vo

oD (x"[N]) of (x" [N —1],u”[N —1])
oX[N] OX[N -1]
gaydada davam etdirmokls (5)-i asagidaki kimi yazilir:

X [N =1]= p[N —-1]" &[N —1] = 0kimi  yazilir.  Analoji

o1y & (X;[”]’“*[”])af[n] >0. @)
u[n]
Diskret Hamilton funksiyasini asagidaki kimi daxil edilir:
H(p'[n+1],x[n],uln]) = i p;[n+1]- f,(x"[n],uln]). (8)

(8) — dan istifado etmokls (7) diisturu asagidaki kimi yazilir
OH (p"[n+1],x"[n],u"[n])

au’'[n]=0, (9)
ou[n]
harada ki, 1 (P I+ 1, X [n],u"[n]) _ (GH(p*[n +1X[lu’[nD) - oH(p'[n+1], x*[n],u*[n])}_
ou[n] ou,[n] ou.[n]

Teorem 1. Tutaq ki, f(x) vo ®(X[N]) eladir ki, onlarin qarisiq xiisusi téromalari sifira bara-
bordir; u” ={u’[0],....,u’[N =1]} ardiciligr (2), (3) mosalosinin optimal idaroetmo ardicilligidr,
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X" ={x"[0],...,x [N]} ona uygun vaziyyst ardiciligidir; p* ={p [N]...., p [0]} prosesi (6) qosma
tonliyinin hollidir. Onda biitiin n=0,...,N —1 ii¢iin (9) dogrudur.
Aydindir ki, f(x) funksiyasi xotti, ®(-) funksionali iso separabel funksional olarsa, onda

onlarin qarisiq xiisusi toromoalari sifira barabor olar.
Bolsa optimal idaraetma masalasi. Forz edok ki, MDR (1) tonliyi ilo verilir, keyfiyyot
funksionali iso asagidakidir:

| =O(X[N])+ Z fo (X[kT,ulk]), (10)

harada ki, ® vo f, seperabel psevdobul funksionallaridir.

(1),(10) Bolsa masalasinda idaraetmanin zaruri optimalliq sortini tapmaq ti¢lin bu masalalanin
terminal optimal idaroetmo masalasine gatrilmasi tisulu istifado olunur. Bundan &trii asagidaks yeni
doyison daxil edilir:

X,[n+1] = f,(x[n],u[n]), x[0]=0, GF(2). (11)
Aydindir ki,

X[NT= X f, (X[K,u[k]) . (12)

(11),(12) ssasinda asagidaki vektorlar1 daxil edok:
X[k]= (Xo[K], X,[K],.... X, [K]),
f (X[K],ulk]) = (fo (XK, ulk1), f, (XK1, uK1),..., f,, (X[K],ulK1)).

Tutaq ki,
D(X[N]) = P(X[N])+ x,[N], (13)
X[n+1] = f (X[n],u[n]), GF(2), (14)
x[0]=(0,a,,a,,...,a,) € GF™(2). (15)

Belolikla, (2),(10) Bolsa mosalasi (14),(15),(13) terminal funksionalli optimal idaroetma mo-
salasina gatirilir.
Teorem 2. Tutaq ki, f(-) bul funksiyas: xotti ®(X[N]) vo f,(-) psevdobul funksionallar1 iso

seperabeldirlor; u” ={u’[0],....u [N =1]}- (1),(10) mosolosinin optimal giris ardicilligidr,
X" ={x'[0],..., X [N]} iso ona uygun voziyyat ardicilligidir; p~ ={p [N]...., p'[1]} asagidaki qgosma
tonliyin hallidir

pIK] = O OCIRLUTTRD g g0

A TAUTD |
oX[K] ox[k] o

o0(X'IN]) '
OX[N] '

p[N]=(

Onda biitiin N=0,...,N =1 {i¢iin

OH(p [n+1],x"[n],u’[n))

B[] ou [n]=0,

miinasibati dogrudur, harada ki,

H(p"[n+1,x"[n],u[n]) = fo(x"[n],uln]) + Zm: p[n+1]- f, (X' [n],uln]).
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HEKOTOPBIE 3AJIAYU OIITUMAJIBHOI'O YIIPABJIEHUSA AJ151 OAHOI'O KJIACCA
JABOUYHBIX MOAYJAPHBIX JUHAMUNYECKUX CUCTEM
Knrwueswte cnosa: MonynspHble THHAMHYECKUE CHCTEMBI, TEPMHHAIBHBIC ONITUMAIIbHBIC
yIIpaBJIeHUs, ONTUMAJIBLHOIO YyrpasieHus boiblia, HE00X0AMMOE YCIOBHE ONTHMAJIBHOCTH
yTipaBiieHHe, OYyJIeBbIX U MCEBJO0 OYyNeBbIX (PYHKIUH.

Pestome. PaccmarpuBaeTcs 3a7ada TePMHHAIBHOTO ONTHMAJIBHOTO YIPAaBICHHS M 3ajada
ONITUMAJIFHOTO yIpaBieHus boisblia 1si OHOTO Kilacca JBOWYHBIX MOIYJSIPHBIX JTHHAMHYECKUX
cucteM. Mcnonp3ys MOHATHE TPOM3BOAHOW M 1uddepeHnnana OyaeBbIX H ICEBIO OyJIEBBIX
(byHKUIMH, HAXOAUTCS HEOOXOIUMOE YCIOBHE ONTUMAIBHOCTH YIIPaBJICHUS.

THE SOME OPTIMAL CONTROL PROBLEMS FOR ONE CLASS OF BINARY
MODULAR DYNAMIC SYSTEMS
Key words: Modular dynamic systems, terminal control problems, control problems Bolsra,
necessary condition for optimality of control.
Summary: The optimal terminal control problems and control problem of Bolsar for one class
of binary modular dynamic systems are considered. Using the derivative and differential of the
Boolean and pseudo-Boolean functions, the necessary condition for optimality of control is found.

Oddabiyyat
1. boxwmanH /I., CtankoBuu P., Tommu P., [lImepko B., Anymkesuu C. Jlorunueckoe qud de-
PEHLIMAIBHOE MCUHUCICHHUE: JNOCTHXKEHUs, TEHACHLUUU U IPUWIOXKEHUs// ABTOMaTHKa U
teneMexannka, 2000, Ne6, C.156-170.
2. O.I. Oeizues, M.P. ®apamxeBa. MoayspHble TOCIe10BaTEIbHOCTHBIE MaMHbL: Oc-
HOBHBIE pe3yJIbTaThI 10 Teopuu 1 npunoxennto// baky: U3n-Bo 3JIM, 2006, 234 c.
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| BOLMO
FUNKSIONAL ANALIZIN MUASIR PROBLEMLOR

TURBULENT GORGINLIK iL® ORTALASMIS SURST MEYDANI ARASINDA OLAQO
Agamaliyeva (Riistamova) Kamala Faiq qiz1
Sumqayit Déoviat Universiteti, Sumqayit sahari, Azarbaycan
e-mail: kama_faig@mail.ru

Turbulent gorginlik ilo ortalagmis siirot meydani arasinda olage yaratmaq t¢iin asagidaki,
Bussinesk torafindon ilk dofs irali siiriilmiis farziyyslordoan istifads edilir:
aou;,

— puLul, = gy % 1)
Vo ya
—uuy =vy a;; (2)
Burada x; Vo v, -turbulent 6zliililyiin dinamik vo kinematik omsallaridir vo v, = % .
Skalyar substansiyanin turbulent axini {i¢iin do analoji miinasibat yazmaq olar:
U= 2, % ©)

burada A, -turbulent istilike¢irma oamsalidir.

Turbulentlik tigiin bu farziyyalori belo asaslandirmaq olar. Masalon, skalyar substansiyanin
kociiriilmasine baxaq. Skalyar substansiyanin intensivliyinin T giymati ilo xarakterizo olunan maye
hissaciys baxaq: Forz edok ki, skalyar substansiyanin maye hissaCik va atraf maye arasinda doyismo
siirati T—T' forgine miitenasibdir. Burada T =T (r(t))-maye hissaciyin hal-hazirda yerlosdiyi F(t)
noqtasindo olan skalyar substansiyanin ortalasmis siddatliyinin giymotidir. Onda skalyar

substansiyanin maye hissaciyin horokati zaman1 onun siddatliyinin doyismasi
dT

LIS . o 4
=k -T) 4)
ilo ifado olunacaq, burada k -sabitdir. t =0 oldugda T =0 hesab edarak, (4)-in hallini
t
T(t)= kJ.'IT(t—r)E"deT ®)
0

soklinds aliriq.
Ortalagmis axini paralel miistovilor {izra gobul edok vo skalyar substansiyanin ko¢iirmasini

axinin istigamotine perpendikulyar (yoni Oy oxu boyunca) hesab edok. Onda T(t—7)=T(y(t—7))
olacaq vs burada y(t - r)-maye hissaciyin t —z zamaninda olan enina koordinatidir.
r zaman intervalinda maye hissaciyin enina koordinatinin doyismasi

My()=ylt)- y(t-)=k [u, (e’ (6)

t-r
olacag.
Hesab edok ki, T meydani1 fozada kifayst godor yumsaq doyisir vo maye hissaciyin enina
stirismalori kigikdir. Onda
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Tyt - o) =T(y) - ay(e)=T(0)- L [u, (pie ™

yazmag olar.
(7) miinasibatinin sag torafini (4) miinasibatinds T (t—7) yerino yazaq vo inteqrallama sirasini

doyisorak 7 -ya nozoren inteqrali holl edok. inteqrallarin yuxari sorhadlorini sonsuzluga yaxinlasdirag.
Noticado

T(t)—T'(t)z—%Tuy(t—r)e"“dr ®)

almagq olar.

! Maye hissaciyi xarakterizo edoan kamiyyatlor eyni zamanda onun yerlosdiyi ndqtadon kegan
axmin fiziki doyisonlarinin ani giymotloridir. Ona gora do T'=T(t)-T (t) kemiyyati siddatli skalyar
substansiyanin pulsasiyasini taskil edir, u, iso maye hissaciyin yerlasdiyi ndqtads olan siirsti (bundan
sonra onu u;, ils isara edacayik). (8) miinasibatini hadbahad u! -5 vuraq v alinmis ifadoni zamana

goro ortalasdirag. Onda
T(t)u, (t =—%ju;(t—r)J;(t)e”dr ©)
0

miinasibatini alariq.
Baxilan axini stasionar hesab edarak, axirinci diisturu

T (), (t _——jQ e *dz, (10)

soklino gotiririk, burada Q(r)=u; (t)u(t 7).

Burulganli miihitin erqotik xassasina gora hesab etmok olar ki, (10) miinasibati tok miivaqqsoti
deyil, ham do statik ortalar ii¢lin do dogrudur. (10) miinasibatindon goriiniir ki, o, skalyar
substansiyanin turbulent axini {igiin axtarilan miinasibatdir vo

Ar =TQ(r)e’der (11)

barabordir.

CBSI3b MEKY TYPBYJEHTHBIM HAIIPSI)KEHUEM YCPEJHEHHBIM ITIOJIEM
CKOPOCTEM
Knroueswvie cnosa: TypOyneHTHOCTh, CYOCTaHIINSA, OCPEIHEHHUE, CTATHUECKUHN, TUCTIEPCHAX.
Pe3lome. I/ISBeCTHO, YTO BBCACHUC B IIOTOK BH3KOI7I KNOAKOCTU MaAJIbIX ,Z[O6aBOK TBEPAbIX U
MOBCPXHOCTHO-AKTUBHBIX BCIICCTB OKA3bIBACT CYHICCTBCHHOC BJIMAHHNC Ha IMPOLCCCHI IICPCHOCA
Cpellbl U M3MEHEHHE €€ PEKUMHBIX (THUAPOJMHAMUYECKUX U TEIIOPU3NYECKUX) MapaMeTpPOB.
W3ydeHne 3Toro BOmpoca MMEET BaXKHOE MPAKTHYECKOE 3HAUCHNE B HEPTESTIPOMBICIIOBOI MEXaHUKE,
TEIUIO3HEPTeTHKE U APYTHX 00JIaCTei TEXHUKU.

CONNECTION BETWEEN TURBULENT VOLTAGE OF AVERAGED SPEED FIELD
Keywords: turbulence, substance, averaging, static, dispersions.
Summary. It is known that the addition of small additives of solid or surface active substances
to the viscous liquid stream has a significant influence on the processes of medium transfer and
change of its mode (hydrodynamic and thermo physical) parameters. The study of this issue is of
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great practical importance in oil field mechanics, thermal power engineering and other fields of
engineering.
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MOXSUSI ODODLORIN PAYLANMA FUNKSIYASININ
ASIMPTOTIK DUSTURU
Bayramova Novrasta Sidgali qiz1
Sumqayit Déviat Universiteti, Sumqay:t sahori
e-mail: abdullayev ayxan@list.ru

Tutaq ki, H — separabel Hilbert fozasidir. H, = L,[H ;0 < x < o] fozasinda

1(y)=(-0" (P(x)y™)" + iQ {0y, 0< x <0 (1)
diferensial ifadosi vo
y(0)=y"2)(0)=...= y“(0)=0 @

0</7,<t,<..<l, <2n-1 sorhad sartlorinin L operatoruna baxag.

Yuxarida (2.1.1) diferensial ifadasi va (2) sarhad sartlori ilo toyin edilmis bu operatorun Qrin
funksiyasi arasdirilmis vo spektrinin diskret olmasi isbat olunmusdur.

MsAg ooy seee ilo L operatorunun moxsusi ododlorini, ¢y (X),¢,(X),...0, (X)... ilo
ortonormal moxsusi vektor-funksiyalarini isars edok. L operatorunun maxsusi adadlorinin paylanma
funksiyas1 adlanan vo asagidaki kimi toyin edilon N (ﬂ.) funksiyasini1 daxil edok:

N(1)= D1
Ap<A

Bu funksiya L operatorunun verilmis A ododindon kicik olan moxsusi odadlorinin sayini
gostorir.

Burada osas mogsed A —oo sortinds N(A) funksiyasmin asimptotik xassalarini
oyranmakdir.

Qeyd edok ki, ilk dofa 6z-6ziina qosma operator amsalli Sturm-Liuvill tanliyi ti¢iin maXsusi
odadlorin  paylanmasinin asimptotik diisturu  A.Q.Kostyugcenko vo B.M.Levitan torafindoan
Oyranilmisdir [6]. E.Abdukadirov [1] magalasinds hamin naticani nisbaton daha timumi ikinci tortib
operator-diferensial tonlikor ticlin imumilogdirmisdir. M.Bayramoglu [5] magalasinda yiiksok tortibli
0z-6zlino qosma operator omsall1 diferensial tonliklorin biitiin oxda Qrin funksiyasini hartarafli tadqiq
etmis, spektrinin diskretliyini isbat etmis vo maxsusi adadlorin paylanma funksiyasi ti¢iin asimptotik
diistur almigdir. H..Aslanov [4] mogalosinds yarimoxda yiiksok tortibli operator-diferensial
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tonliklorin Qrin funksiyasini todqiq etmis, moxsusi adadlorin asimptotik paylanma diisturunu
almigdir. M.Bayramoglu vo H.I. Aslanovun aldig1 bu naticalor, sonralar B.1.8liyev vo M.Bayramoglu
[3], A.A.Abudov vo H.i.Aslanov [2], G.I.Qasimova [8], K.H.Bodolova [7] torofindon miixtolif
hallarda inkisaf etdirilmis vo dyronilmisdir.

Baxilan ~ mosolonin  Oyronilmasi  {iglin  diferensial  ifadasinin P(X), Q; (X),

(j =23,...2n —1), Q(X) (Q(x)=Q,,(x) isara edilmisdir) omsallarmin asagidaki sortlori 6dodiyi forz
edilir.
lo. P(x) operator funksiyasi n dofo miintozom diferensiallanandir vo istonilon xe[0,), f € H
ugln
m(h,h), <(P(x)h,n)<M(h,h),, mM >0
odonilir.
20. Istonilon x e [O,oo) tclin Q(X) operatorlar1 H fozasinda 6z-6ziino qogmadir, miintozom olaraq

asagidan mohduddur, yoni elo d >0 ododi vardir ki, istonilon XE[0,00) vo feD(Q) iigiin
QU f)y >d(f, )y

30.Eloc>0,0<a< 2n+1

adadlori vardir ki, istanilon X € [0,00) Vo \x — g‘ <1 lgilin
2n

[Q(&)- QbR (x|, <Clx-¢

4. ‘X —f‘ <1 olduqda

<C»

(o -2 ix-co

burada
1

K(x)=P 2(xQXP2(X), @={K(x)+ P (x)fen, 1> 0.
Ime, = m_in{ngi >0,e7" = —1};

5q. Istonilon X,f € [0100) {iclin

<C’
H

<C, Q(X)PZ(X)PZ(i)Q_l(QZ%

Go. Qj(X), j=23,...,2n-1 operatorlar1 6z-6ziino qosma operatorlardir va istonilon x < [0,00)

‘Qj(X)le”j”(X)(

70. Istonilon X € [0,00) liglin 9 (x) (eloco do K "*(x)) operatorlari tamam kosilmoz operatorlardir.

iiclin

<C, j=23..,2n-1 &>0 — sabit ododdir.

H

o (X)<ap(x)< <y (X) < K(X) operatorunun artma istigamotindo  diiziilmiis moXxsusi
ododloridir. Q(X) operatoru asagidan mohdud oldugu ti¢iin K(x) operatoru da asagidan mahduddur.
Ona gors do al(x)z 1 oldugunu farz edo bilorik. Eyni zamanda al(x) moxsusi adadlarinin Slgiilon
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1-4n
funksiyalar oldugunu, istonilon XE[0,00) ugiin Zai 2n (x) sirasinin yigilan oldugunu va F(x)
j=1
cominin F(x)e L[0,:0) oldugunu forz edirik.
Teorem. ©Ogor (1) diferensial ifadasinin  omsallart 1o—70 sortlorini 6doyarsa vo
P(X)Szn + Q(x) operatorunun H fozasindaki [ (X,S) maxsusi adadlari tigiin

iﬁ’ dxds

5 < o0
k=100 1Bk (X,8)+ 11}

sorti 6danarse, onda A — oo sartindo asagidaki asimptotik miinasibot dogrudur:
X 1 1 2%% dxds

> ~—2]] @)

(A +u) 200 B(x.5)+ 1)
Isbat. {/1k } odadlarinin L operatorunun maxsusi adadlori, {(ok (X)} funksiyalarin bu moxsusi

3)

odadlorin uygun moxsusi vektor-funksiyalari oldugundan

Loy (X) = Ay (%).
Buradan

Teorem. Tutaq ki, f (X) funksiyas1 moanfi olmayan, azalmayan funksiyadir vo X > sartinda
T fy)dy °J? dt
o(x+y)*  ofalt)+x)
miinasiboti 6danilir, belo ki, >0, — B >1 . Ogor Q(t) funksiyasi

Co I dt Cq
=2 Jdt< | <—- [dt, c;c; >0
x” a(tx  q(t)>x qﬂ(t) x” a(t)<x

sortini 6doyorse, onda X —> 0 sortindo asagidaki miinasibot dogrudur:

«) ~ CF(O() _ a—p-1
) @) IO

Bu teoremin tatbigi ilo N(/1) funksiyas! {iciin asimptotik ifads almaq iigiin Sy (X,S)

funksiyalar1 tizorino asagidaki sortlor qgoyulmalidir:
Els c1 vo c2 sabitlori vardir ki,

Uy [[dxds< Y [[A2(xs)dxds < —g > [[dxds.
t* = 1pn(xs)<t  m=1p,(xs)=t m=14,. (x,s)<t

Onda asagidaki teoremin dogru oldugunu alariq:
Teorem. Ogor L operatorunun P(x) vo Q;(x) (j=1,2,...2n—1) amsallart 1o-7o sortlorini

odayirss, onda 4 — oo sartindo

N(1)~-— Z [ dxds

A7 m= =18, (x.s)<A

asimptotik diisturu dogrudur.
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ACUMIITOTHYECKASA ®OPMYJIA ®YHKIUHU PACIIPEAEJIEHUSA
JJIs1 COBCTBEHHBIX YU CEJI
Knrouesvie cnosa: 1'nnn0epTOBO MPOCTPAHCTBO, COOCTBEHHBIE YHCIIA, aCHUMIITOTHYECKAs
dopmyna, nuddepeHnnanbHOe BhIpakeHNE, TPAHUYHBIE YCIOBUS.
Pe3tome: T'naBHOM 11eNbI0 TAaHHOM pabOTHI ABJISETCS W3yYEHHE aCUMITOTHUYECKUX CBOMCTB
dyskimn N(A) npu ycnosun A —co. Jlnst u3ydeHns: pacCMaTPHBAeMOil 3a/1aud IIPEIIIONaracTcs,

yro  auddepeHimaabHOe  BBIpAKEHHE  YIOBICTBOPSICT  YCIOBHSIM,  COOTBETCTBYIOIIUM
kodpuimentam P(x), Q;(x) -

ASYMPTOTIC DISTRIBUTION FUNCTION FORMULA
FOR OWN NUMBERS
Key words: Hilbert space, eigenvalues, asymptotic formula, differential expression, border
conditions.
Summary: The main goal of this paper is to study the asymptotic properties of a function
under the condition. To study the problem under consideration, it is assumed that the differential
expression satisfies the conditions corresponding to the coefficients.
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HILBERT FOZASINDA DORDUNCU TORTIB OPERATOR-DIFERENSIAL
TONLIKLOR UCUN BIR SORHOD MOSOLOSININ
KORREKT HOLL OLUNMASI HAQQINDA
Eyvazh Giinel Miibariz qiz1
Sumgqayit Dévlat Universiteti, Sumgayit sahari, Azarbaycan
e-mail:aliyevagiinel193@mail.ru

Tutaq ki, H -separabel Hilbert fozasidir. Asagidaki sarhad masalasine baxaq:
Lu=u™ 4+ Atu=f(x) xelod] (1)
u(0)= gy, U'0)=¢, ulR)=wo, U'Q)=y, (2)
burada, A-6z-0ziino qosma miisbot-miioyyon operatordur, ¢y, ¥, € Hypp, @1, w3 €Hgp Vo u(X)
istonilon x e [0,1] ticlin H fozasina daxil olan vector-funksiyadir.
Torif: Ogor u(x)eW,' ([01}H ) vector-funksiyasi varsa ki, sanki biitin x €[0,1] tigiin (1)
tonliyini va (2)sarhad sortlorini

lim ||u(t)—(ﬂo||H7/2 =0, lim

t—0+
timo||u(t)_Wo||H7/2 =0, t"—g]— l'l'(t)_l//lnHS/Z =0

moanasinda 6dasin, bu halda deyirlar ki, (1), (2) sarhod mesalosi korrekt hall olmalidir va u(t) vektor-

u(t)-a,,, =0,

funksiyasi (1), (2) masalasinin requlyar halli adlanir.
Moaruzados asagidaki asas natico alinmigdir:

Teorem: Ogar A operatoru H.Hibert fazasinda 6z-6ziino gosma va miisbat-miisyyan operator
is, onda (1), (2) serhad masalasi W,'([0,1} H ) fazasinda birgiymatli vo korrekt hall olunandar.

O KOPPEKTHOM PASPEIIUMOCTH OJTHOM KPAEBOM 3AJIAUM JIJISI
OJHOPOJHOI'O OINEPATOPHO-IU®PEPEHIIUAJIBHOT'O YPABHEHMUSI
YETBEPTOI'O MOPSAJKA B TNJIBBEPTOBOM IMPOCTPAHCTBE

Knioueswie cnosa: TmiibOEPTOBO MIPOCTPAHCTBO, ONIEPATOP, ONEPATOPHO-AU(PPEpEeHIINATHEHOES
ypaBHeHue, mpeodpazoBanue Oypbe, rpaHnya 3a/1a4a, CaMOCOIPSHKEHHBINA ONEPaTop, OAHO3ZHAYHASL
pa3pemmumMocTb, OTHOPOJHOE YpaBHEHHE.

Pe3tome. B nanHoit paboTe ncclieayeTcss KOppeKTHAs pa3pelImMOCTh OJHOW KpaeBOM 3aa4n
UL onepaTopHO-TudGepeHITMATEHOTO YpaBHEHHUSI Y€TBEPTOr0 MOPSJIKAa Ha KOHEYHOM OTPE3KE B
rIIIE0epPTOBOM IpocTpaHcTBe. [lokazaHo, 4TO OTHOPOAHOE YpaBHEHHE UMEET TPUBHAIBHOE PEIICHNE
pH paccMaTpuBaeMbIMU yenoBusMU. [lons3ysick MeToiom npeodpaszoBanus Dypbe, 10Ka3bIBaeTCS
KOPpPEKTHas pa3pelnMoCThb 3a/JaHHOM KpaeBoil 3aauu.

ON WELL POSED SOLVABILITY OF ONE BOUNDARY VALUE
PROBLEM FOR FOURTH ORDER HOMOGENEOUS OPERATOR-DIFFERENTIAL
EQUATION HILBERT SPACE
Keywords: Hilbert space, operator, operator-differential equation, boundary value problem,
self-adjoint operator, uniquely solvability.
Summary: A uniquely solvability problem of a fourth order operator-differential equation in
the finite segment in Hilbert space was studied in the presented paper. It is shown that the
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homogeneous equation has a trivial solution under considered condition. Using the Fourier
transformation method a uniquely solvability of non-homogeneous equation is proved for considered
boundary value problem.
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IKINCI TORTIB DOQIQLIYI OLAN SXEMIN HAMARLASDIRILMASI
Qshramanov Polad Farrux oglu
Sumgayit Déviat Universiteti, Sumqayit, Azarbaycan
polad49@mail.ru

Ogor masalanin halli kifayst godor hamardirsa, onda aydindir ki, ikinci tortib dogigliyi olan
sxem birinci tartib dogigliyi olan sxemdon daha yaxsidir ki, bu da sobokonin addimi boyiik oldugda
da hesablama aparmaga imkan verir vo adaton programistin vo EHM-in slava vaxtina gonast etmasina
imkan verir.

Digor torafdon doqig sxemlor bozi gatismamazliga malikdir. Onlar holldon daha ¢gox hamarliliq
tolob etsolords approksimasiya Xatasina onlarin yiiksok tortibli téromolori daxil olur. Hall kifayst
godar hamar olmadiqda isa sxemin daqiqliyinin formal artirilmasi tagribi hallin Xotasinin bdyiimasinag
Vo doagiq halldon uzaglasmaga gotirib ¢ixara bilar. Bozi hallarda ikinci tortib sxemin doagigliyi asas
diferensial tonliyin asas xassolorini 6ziindo saxlamaya da bilor [1].

Asagida gostoracayik ki, ikinci tortib dogigliyi olan forglor sxemi diferensial tonliyin osas
xassalorini 6ziindo saxlamamagina baxmayaraq, homin forglor sxemini hamarlasdirdiqda alinan hall
dogiq hoallo agkar sxem vasitosilo alinan halldon daha yaxin olur. Sado hamarlagdirma prosesini
asagidaki masalo tizorinds aydinlagdiraq.

Konvektiv kogiirma tonliyine baxaq:

ou ou

a+a(t, x)& = f(t,x) 1)
Bu tonliyin sol torofi u(t,x) funksiyasinin t doyisonino goéro ((jjltj =a(t,x) bucag omsali
istigamatinds tam téramasidir:

du ou oudx ou au
= —=—qa(t,x)—-
ot OX

- =4 — =
dt ot oxdt
(1) tonliyi ti¢lin asagidaki sarhad sortlorini goymaq olar:
u0,x) =e(x), u(t0)=w(l), O0<x<+4w, O0<t<T.

Sadolik iiciin, agor 7 vo h addimlarina nozoron miintozom soboka se¢sok, onda (1) tonliyini
askar sxemlo asagidaki kimi approksimasiya etmok olar:
n n-1 n n
Up —u Um —Up_
m m _'_ar?1 mhmlzfrﬂ (2)
T
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burada urrrl] = u(tn,xm) sobokonin diiyiin ndqtesi, 7 va h iso uygun olaraq t va X doyisonlorine

goro sobokenin addimlaridir, fh =u(t",xy ).

(2) sxeminin approksimasiya Xotasinin bas hissasi
o _rdhu_ n2o%

22 2 2
Ogar Kurant sorti, yani

K:\a\%gl

sorti 6danarss, onda (2) sxemi dayaniqli olar. Aydinlq ti¢iin farz edoak Ki, ar'}, > 0, onda (2) diisturuna
asasan

Ut = (- Kpuf + Kpul  +7 £,
olar. Hamarlasdirma prosesi asagidaki kimi aparilir: Yuxari lay ( yuxaridaki xatt) tizarinds (2)

sxemi ilo alinmig Urr-}]—l_l-in giymatini Ur?]Jrl hamarlasdirici qiymatla avaz edirlor:

—Nn+1 n+1 n+1 n+1
Un =(0-2c)up™ +au " +au 'y (3)

Burada & -hor hansi miisbot ododdir vo hamarlasdirici parametr adlanir.
a<0,5 olanda (3) ifadesi manfi olmayan c¢oki omsalli ii¢ qonsu diiyiin ndqtesindoe

giymatlorin ortalagma rolunu oynayar.
X -dan harmonik asili xiisusi sokilda hall tizorina (3) hamarlasdirici ifadasi ti¢iin olave

hoddi uygun galir. ®h -in giymatlori cadval 5-dos verilmisdir.
a < 0,5 iiciin Mhamar ‘ <1 olur, yani hamarlasdiric1 asas sxemin dayanigligini pozmur.

T
a <£0,25 iigiin @-m 0-dan H -a godor artirdiqda Apgmar -1n modulu monoton azalir, bels

ki, yliksok harmonika hamarlasma torafindon daha siiratlo udulur.

Aydindir ki, halli togkil edon kigik dalgalart udmamagq ii¢iin & hamarlasdirici parametrini gox
boyiik gotirmok mogsadouygun deyil. Digor torofdon « parametrini ¢ox kicik segdikdo
hamarlagdirma effekti kifayot godor olmaz. Ona goro do « hamarlasdirici parametrini adoton
hesablamanin naticosini & -nin miixtolif giymoatlori ilo miiqayiso etmoklo segirlor. Ogor o
parametrini 1,5-2 dofo artirdiqda vo ya azaltdigda odoadi hall tolob olunan dogiglik otrafinda
doyismirss, onda & parametrinin segilmasini kafi gobul edirlor. Hallin kigik doyismasi bir tarafdon
onu gostarir ki, & -nin kigik qiymatlorinds hamarlagdirict kifayst godor olmadiqda yiiksok dalgalar
kifayot qodoar effektli udulur, digar torafdan hallo hamarlasdirici tam agilmamus kigik tasir edir.

CHUKEHUE CXEMbI TOYHOCTH BTOPOI'O 3AKA3A
Knroueswvie cnoga: annpoxcumanyisi, KOHBEKTUBHOM, NIPOLIECC, PETYIISPHBIM, BOJIHA
Pe3rome: 3a nocnenHue necsatuieTus cdepa MHTEHCHUBHOTO MCCIENOBaHMSA U MPUMEHEHUs
ABJICHUH TEIUIO-U MAacCOOOMEHHas 4epe3 BBIUMHIO paciuupuiach. TeopeTmdeckoe Hcciel0BaHUSA
IIPOLIECCOB TEIIO-U MACCOOOMEHA B HACTOALIEE BpEeMs B 3HAUMTEIbHOM cTeNeHN 0a3upyeTcs Ha X
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YHUCJICHHOM MOACIIMPOBAHUUN C UCIIOJIB30BAHUEM OBM.

SECOND ORDER ACCURACY DECREASE
Keywords: approximation, convective, process, regular, wave
Summary: Over the past decade, the field of intensive research and application of heat and
mass transfer phenomena has expanded through the highlands. Theoretical studies of heat and mass
transfer processes are currently largely based on their numerical simulation using computers.
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SORULMASI OLAN FIRLANAN CiSMIiN DINAMIK VO ISTILIK SORHOD LAYI
Hadiyeva Sevinc Sabir qiz1
Sumgayit Déviat Universiteti, Sumqayit sahori, Azarbaycan
e-mail:smsff125@mail.ru

Cismin sathindon mayenin sorulmasi istilik-kiitlo miibadilasinin intensivlosmosi ti¢iin daha
effektiv gorait yaradir, sorhod layinin idars olunmasi, miigavimotin azalmasi, biitov miihitds
dayaniqliq haddinin artirilmasinda effektiv sorait yaradir. Sorulma laminar sarhad layini stabillasdirir,
0, sarhad layinda dayanigsiz hayacanlanmanin uzunlugunun azalmasi ii¢iin vo onun qirilmasinin
sorulmasinda istifado olunur. Bir sira texniki maSalolordo sorhad laymin hidrodinamik axin
parametrini vo onun galinligin1 bilmok lazim galir. Sorhad layinin gqalinliginin harokat tonliyindo,
geyri-xatti otalot hadlorinin ortalasmasinda, hidrodinamik masalalorin analizinds, Slezkin-Targa
tisulu shamiyyatli rol oynayir. Bu iisul vo onun modifikasiyasi bir sira texniki masalalarin hallinds 6z
rolunu tapmigdir. Burada diskin bircins ox arasinda firlanan sorhad layinda, onun sothindon
miintozom sormanin hesablanmasinda geyri-Xatti hadlarin nazars alinma metodikas: istifado olunur.
Eyni zamanda temperatura diskin temperaturundan forgli olanda disk ilo xarici axin arasinda istilik
miibadilo prosesina do baxilir.

Teorem: Ogor Pr=v/y Vo, = k(vw)é olarsa, onda bdyiikk sormalarda xy =12
giymatlorindan baglayaraq Nu (Nusselta) odadi Nu =Prx, asimptotikasina gatar.

o, ]
P
1 .
2558 I
2 \ 2' N ~.\~‘\‘s
S S .-
\l 6\\\-:::§‘~ ~~~~~~
0,5 Tore----]0Iooo-
0 1 b2 00 ? Ko 4

kil 1. p-nin &, asililig : ;
$o P o aSHILg Sokil 2. A, -in k, —dan asilihig
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Burada v =7/ p—kinematik 6zliiliikk, n-dinamik 6zliliik amsali, y-istilikkdglirmo amsali, ©-

1
firlanan diskin bucagq siirati, k-firlanan diskin sothinin sorma siirati, k, = k(va))i - sorulma parametridir,

Pr=v/ y - Prandtl ododidir.
Sokil 1-ds sarhad laymin 50 qalmligi ilo p potensial axinin intensivliyi parametri ko=0,1,4

giymotlorindo asililigi verilmisdir (uygun olaraq 1-3 oyrilori). Bu sokildon aydin olur ki, 9,

hidrodinamik sarhad laymin qalinligi sorulma ko amsalinin artmasi ilo ¢ox tez azalir, bu effekt iso p
parametrinin giymatlorinds zoif ifads olunur.
Sokil 2-do p=0 olduqda qiriq xatlorls istilik sarhad tobagasinin h, =h,/Pr qalinligmin ko

sorulma parametrindon vo Pr=1,5,10 Prandtl ododindon asililigi verilmisdir (uygun olaraq 4-6
oyrilori). Disk {izorindo q istilik aximin intensivliyini xarakterizo edon Nu-Nusselta odadini
giymatlondirak.

_ P xep(x)-1 oz 6z o _1 1
_eXp(—X0)+X08Xp(—X0)—1, y_l, yo_l , X_Ily XO_Il ( )
(1)-don istifads etsok, alariq:
Ny = 90) (v/a))%: Pr f [exp(—f) —1] _

(T, -T)) holexp(— 1)+ fexp(Cf)—1]' oz
Burada A-miihitin istilik6tiirma amsalidir. p=0 tigiin ko sorma parametrinin miixtalif giymatlorinds va
Pr=1,5,10 olanda Nu adadinin hesablanmis naticasi cadval 1-do verilmisdir. Asagidaki codvaldo
alinmig sorma vo iifiirmo olmadiqda alinan qiymatin miiqayisasi motarizods verilmisdir.

Codval 1
Ko Vo Pr-nin miixtalif giymatlorinds hesablanmanin naticasi
Pr ko=0 0,50 1,0 2,0 3,0 4,0
1 0,415(0,396) 0,717 1,113 2,031 3,012 4,006
5 0,850 2,693 5,065 10,013 15,005 20,002
10 1,120(1,134) 5,137 10,039 20,007 30,003 40,001

Belalikls, bela naticaya galmok olar ki, boyiik sorulmalarda ko=1,2 qiymatlorindon baslayaraq
Nu adadi Nu=Prko asimptotikasina yaxinlasir.

JTAHAMWYECKHWH U TEILJIBIA TPAHUALBI BPAIIIAIOIIETOCS TEJIA C
HOCJOTOM

Knrwoueevie cnosa: TemnomMaccooOMEH, IOTPAHWYHBIA ClIO, abcopOums, ypaBHEHHUE
IBIDKEHUs, TpaHu4ya 3amada, Yucno [Ipanarns, KuHeMaTHyeckash BSA3KOCTh, KO3(pQuIUEeHT
JMHAMUYECKOH BSI3KOCTH, YIJIOBas CKOPOCTh BPALIAIOIIErOCs TUCKa

Pe3tome: B nanHoll paboTe B NMOTPaHUYHOM CJIO€ HMCCIEAYETCs, BpaILAIOLIEMCS MEXIY
OJHOPOJHBIMH OCSMHM JIMCKA, METOJl yueTa HEeJMHEHHBIX MPEeAESIOB HCIOJIB3YEeTCsl IMPU pacdere
PETYIISIPHOTO OTCOCA C €ro MOBEPXHOCTU. B TO ke BpeMs mpoliece TeIIo00MeHa MeXy TUCKOM U
BHEUIHUM II0TOKOM PacCMaTpPUBAETCs, KOTAa TEMIIEpAaTypa OTIMYAETCS OT TEMIIEPATYPhI JUCKA.

DYNAMIC AND WARM BOUNDARIES OF AROTATING BODY WITH A LAYOUT
Keywords: heat and mass transfer, boundary layer, absorption, equation of motion, boundary
problem, Prandtl number, kinematic viscosity, dynamic viscosity coefficient, angular velocity of a
rotating disk
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Summary: In this work, the boundary layer is studied, rotating between the homogeneous
axes of the disk, the method of accounting for nonlinear limits is used to calculate regular suction
from its surface. At the same time, the heat exchange process between the disk and the external flow
is considered when the temperature differs from the temperature of the disk.

Odabiyyat
3. I'opun A.B. TermmomaccooOMeH B nByxdaznbix cuctemax. UT® CO PAH, 2003, cTp.210
4. Gahramanov P.F.,Qadiyeva S.S. Error estimation using the step of lattice variation// AMEA,
Xabarlor. Fizika-texnika vo riyaziyyat elmlori seriyasi riyaziyyat vo mexanika buraxilisi. Baki,

2014. XXXI1V, No4, s. 135-142.

XOTTi FOZAYA MALIK EKSPONENT SISTEMLORIN DOYiSON COMLBNMD
DOROCOSINO MALIK LEBEQ FOZALARINDA BAZISLiYTI HAQQINDA
Hiiseynov Zafar Qaffar oglu, Mammoadov Mahammadsli Musa oglu
Sumqayit Déoviat Universiteti, Sumqayit, Azarbaycan
e-mail: huseynov_zg@mail.ru , integral-59@mail.ru

Baxilan igda doyigon comlonma daracasine malik olan eksponent sistemlarin bazislik xassalori
Oyronilir. Baxilan sistemlor diferensial operatorlarin spektral xassalorinin 6yranilmasi {igiin model
rolunu oynayir, belo Ki, eksponent sistemlor birinci tortib diferensial operatorlarin moXsusi
funksiyalarindan ibaratdir. Klassik Lebeq fozalarinda eksponent sistemlorin bazislik xassalori Peli-
Viner, N.Levinson, E.I.Moiseyev, Q.Q.Devderiani, B.T.Bilalov va basqgalar1 torafindon
Oyronilmisdir.

Tutaq Ki, p(t): [—m, ] - [1, +0) har hansi Lebeq monada 6l¢iilon funksiyadir.

Forz edirik ki, p(t) funksiyasi istonilon t,t, € [—m, 7], [t; — t,| < %ﬁgﬁn

lp(t) —p(t2)] <

=in|t1—t;|
sortini 6dayir.
p- = e[ss irﬁfp(x). p* = ess sup p(x).
—T,TT

—1,7]
Bu sorti 6doyan funksiyalar sinfini WL kimi isars edirik. WL, = {p(t): p(—m) = p(1)} gabul
edirik. Asagidaki sokildo funksiyalar sistemina baxagq:
(n—asignm)t
{el n—asign'n }nez (1)
burada a € C — kompleks parametrdir, Z - tam odadlor ¢coxlugudur. (1) sisteminin p(t) dayison
doracali Ly, [—m, 7] fozasinda bazislik xassesi 6yronilir. Asagidaki osas teoremlor isbat olunmusdur:

Teorem 1. Tutaq ki, p(t) € WL,; p~ > 1 vo asagidaki sort donir:

1 1 1 1
55 <<z Gt =V @)
Onda (1) sistemi Ly,)[—m, ] fozasinda tam, minimal sistemdir vo bazis toskil edir.

Teorem 2. Tutaq ki, p(t) € WL,; p~ > 1. Ogor a = —#(n) olarsa, bu halda (1) sistemi

Ly(¢)[—m, m] fozasinda tam sistemdir, ogor a < 22 olarsa, (1) sistemi minimal sistemdir. Ogor a =

! IS, onda sistem ham tam, hom do minimaldir. Bu halda sistem bazis toskil etmir.

2p(m)
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O BABUCHOCTH CUCTEMBI SKCIIOHEHT C JINHEMHOM ®A3011 B
JIEBET'OBBIX IPOCTPAHCTBAX C IEPEMEHHBIM INOKA3ATEJIEM
CYMMUPYEMOCTH

Knwuegwvie cnosea: mnpoctpanctBo Jlebera, 3KCIOHEHLMANbHAs CHUCTEMa, Oa3UCHOCTD,
MUHHUMAJIBHOCTh, TIOJIHOTA, OIIEpaTop.

Pesztome: B pabote paccmaTpuBaroTcs 0a3MCHBIC CBOWCTBA CUCTEMBI SKCITOHEHT C JIMHCHHOM
(azoii B JIeOeroBbIX MpoCTpaHCTBAX € IEPEMEHHBIM [TOKa3aTeIeM CyMMUpYyeMOoCTH. JlaHHas cuctema
SBIIICTCS MOJICNBIO JUISI HW3Y4YCHHS CICKTPAIBHBIX CBOWCTB HEKOTOPHIX U epeHITHAIBHBIX
OTIepaTOPOB, TaK KaK, OHU SBISIOTCS COOCTBEHHBIMU (QYHKIHUSAMHE AU PEpPSHIIMATHEHOTO OepaTopa
nepBoro mopsijka. bazucHeie cBONCTBA AKCIMOHEHIIMATIBHON CUCTEMBI B Kilaccuyeckux JleOeroBbix
MPOCTPAHCTBaX HuccienoBanbl B pabortax Ilenm-Bunepa, H.JleBuncona, E.M.Mouceena,
I'.I".IleBnepuanu, b.T.bunanosa u apyrux.

ON BASICITY OF EXPONENT SYSTEM WITH LINEAR PHASE IN LEBESGUE
SPACES WITH VARIABLE SUMMABILITY

Keywords: Lebesgue space, exponent system, basicity, minimality, completeness, operator.

Summary: The basic properties of a system of exponentials with a linear phase in Lebesgue
spaces with a variable exponent of summability are considered. This system is model for studying the
spectral properties of some differential operators, since they are eigenfunctions of a first-order
differential operator. The basic properties of an exponential system in classical Lebesgue spaces were
studied in the works of Peli-Wiener, N. Levinson, E.l. Moiseev, G.G. Deveriani, B.T. Bilalov and
others.

Odabiyyat
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Ned, c. 77-86.

2. bunanos B.T., Guseynov Z.Q. Basis properties of unitary systems of powers. Proceedings
of IMM of NASA, vol. XXX, 2009, pp.37-50.
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IKIFAZALI MUHITIN TAM KOSILMOZLIiK TONLIYi
Rzayeva Giinay Fikrat qiz1

Sumqayit Déviat Universiteti, Sumqayit, Azarbaycan
haciyevag84@mail.ru

Tutaq ki, elementar dV hocmli qarisiqda | -fazasinin £i@;dV kiitlosi verilmisdir, Burada
Pi Pi -1 fazali qarisigin sixliq vo hacm konsentrasiyasidir.

Onda S(t) sathi ilo mohdudlasmis V(t) hacmli mithitin t zaman aninda | fazali kiitlonin
comi V (t) hocmi lizro gotiirtilmiis inteqralin qiymati ilo toyin olunar:

.= - o:-dV (1)
m; Vj(t)plgol

burada mi - | fazal qarigigi kiitlosidir; 1 =1,2 (1 indeksi dasiyici, 2 iso dasian fazaya aiddir.).
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| fazal M; kiitlosinin t zamanina goro téromasini asagidaki kimi hesablamag olar:

M= fpigiav @)
dtv(t)
Bu I fazasma saniyedo birloson (vo ya ayrilan) hissocikloro vo qarisiqda fazakegidino

borabordir:
M = O 0o (3)
Vf(t)( i+ ZJ v

burada Q- I fazali qarisiga birloson (vo ya ayrilan, burada Q«j < 0) hissaciklorin kiitlasinin xiisusi
cokisidir: y -dasiyic1 fazanin dasinan fazaya kegmo kiitlosinin xiisusi ¢akisidir (basqa sozle, faza
ayricinin kegma Sarhaddinin vahid hacminin kiitle vahidins aiddir).

Demoali, I -fazali qarisiq liglin kiitlonin balans tonliyi inteqral soklinds asagidaki kimi yazilir
(yani, ixtiyari V(t) hocmli | -fazal kiitlonin zamana géro toromoasi onun birlosan (va ya ayrilan)
elementar kiitlasinin va faza ¢evirmasinin doyismalorina barabardir) [2]:

S [pnav = [l + (D) v @)
V(t) V(t)

Kasilmaz harokatlor sahasinds (hidrodinamik parametrlorin koordinat vo zaman funksiyasi
oldugu zaman) | -fazali qarisigin (4) kiitlonin balans inteqgral tonliyi hor bir ixtiyari harokot edon hocm
tictin 6donacakdir va diferensial tonliys ekvivalentdir. (4) tanliyinin sol torafini ¢gevirmak tigiin, hamar
sath {izra harokatin hacm {izro gétiiriilmiis inteqralinin zamana goérs diferensiallanmasindan istifado

edirik [1, 3].

d fadv = | A4y + [au,ds, (5)
dt,, (t) 0 S(t)

burada a - hor hansi kasilmaz faza vo zamanin koordinat noqtalarinden asili diferensiallanan

> - -
funksiyadir (& - skalyar, vektor va ya tenzor kemiyyat ola bilor), U, = U N; U -siirat vektoru, n -

sathin xarici normal vektorudur.
(5)-1 nozaro alaraq, a = pj¢; ifadssini yerino yazsaq (4) tonliyini asagidaki formada yaza

bilorik:
0 .
| —(pig)dV == | pjgjujndS+ | (Q*i +(—1)'ZjdV, (6)
VD)ot S(t) V(t)
- - > >
Burada Uin = Uj- N; Uj - I -fazali qarisigin siirot vektorudur.

(6) ifadasinda sath iizra inteqrali Qauss-Ostroqradski diisturuna osason hocm tizra inteqgrala
cevirok (divergensiya vektoru iizro hocm inteqrali ixtiyari secilmis sahodo homin sahoanin
sarhoddindon kegon vo xarici normal istigamatinds yonaldilmis vektor axinina baraboardir).

Ipi¢iuinds = _[(P(Piﬁi Jids =
s(t) S(t)

= J[(p¢iux)cos(n’ X)+(,0€0iuy)005(n, y)+(pp,u, )cos(n, z)]dS = )
s()

0 0 0 )
= _(Pi(oiuix)"‘_(/?i(/’iui )+_(Pi¢iuiz) dvV = d'V(Pi(PiUi )dV
V-!‘t) OX oy oz VJ(.t)
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Burada Uiy, Uy,

proyeksiyalaridir. (7) ifadasini (6) tanliyinds yerins yazsaq, alariq:
0 - . .
f [E (i0)- (q*i +(=1)' z)+ div(p,p.0, )}dv =0 (8)

V()

uix-i fazali siirot vektorunun X,Y,Z koordinat oxlart tizorinds

Inteqrallama oblastinin ixtiyariliyindon V (t) qarisiqli hocm {igiin aliriq:

5 S |
E(PiCDi)JF div(pip ;) =0y + (1) ¥ 9)

tonlik ikifazali miihitde 1 fazali kesilmozlik tonliyinin diferensial formasidir. (9) tonliyini dastyict
(maye 1 =1) vo dasman (I = 2) faza qansig {i¢iin asagidaki kimi yazaq:

0 . _

5(91(/’1) + dlv(P1¢1u1) =0y —x (10)
Vo

0 . N

a(ﬂzfpz)Jr d'V(Pz%Uz): O + X (11)

O+ = 0 oldugda (yani birlosan Vs ya ayrilan kiitlo olmayanda) (9) ifadasinden garigigin |

fazas1 ticiin moalum kasilmozlik tonliyi almir. Dastyan (kesilmoz) faza iigiin (1 =1 iigiin) kesilmozlik
tonliyini yazag.

0 . .

o )+ div(owty)=—% (12)
Vo dasinan (diskret) faza qarisigi ligiin (i = 2 iiciin)
0 . .

o (P202)+ dV(pa0s00, )= 1 (13)

Teorem 1.1. ikifazali miihitin tam kosilmozlik tonliyi fazani toskil edon kasilmazliyin
ou
P» ., (aux +— +auzj=q*

ot x oy @
tonliyindan va ya onlarin

op ou,

< 4 =,

a Pox, 1

a

diferensial soklindon alinir.

MOJIHASI HEIMTPEPBIBHOCTH PABEHCTBA BUX®A3HOM CPEbI
Knrouegwie cnoea: macca, HeTIpepbIBHOCTH, BYX(a3HoM, nuddepeHunan, cpeae
Pestome: PaccMaTpuBaeTCsl BHIBOJ YPaBHEHHME HEPa3phIBHOCTH st | -ii (ha3bl B MOMEHT

BpeMeHn { B 00beMe cpejibl V(t), OTPAHUYECHHBIN MOBEPXHOCTHIO S(t)OHpGI[GJ‘I?IGTC?I BEJIMYUHOM
MHTErpaa, B3aToro 1o oosemy V (t):

mj =Vf(t)Pi¢’idV

CrnenoBartesnbHO, ypaBHeHHE Oananca Macchl Utst | -it a3l cMecH, 3aHMMaeTCsl HHTErpalibHON (hopme

d .
5 [AoidV = [(@i+ D' )av
tV
(®) V()
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B sTom YPaBHCHUEM II0JIb3YsICh YHCICHHON HYMepaHHeﬁ KOOpAUHAT MPEACTAaBUM €€ B KOMIAKTHOM
dhopme
op O
L+ —(pu,)=0.
ot 0OX,

FULL CONTINUITY EQUALITY OF BICHPHASE ENVIRONMENT
Keywords: mass, continuity, two-phase, differential, medium
Summary: We consider the derivation of the continuity equation for the | -th phase at a t

time in the V(t) volume of the medium S(t) bounded by the surface and is determined by the
value of the integral taken over the volume V (t):

m = [ pipidV
| Vt) 171

Consequently, the equation of mass balance for the i -th phase of the mixture deals with the
integral form

d .
o JAodV = [(@i+ED' )dv
t
V(t) V(t)
In this equation, using the numerical numbering of coordinates, we represent it in a compact
form
op O
——+— = (..
o o (pu,)=0q
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MOHDUD MUSTOVI OBLASTDA KOSi-RIMAN TONLIYi UCUN
BiR SORHOD MOSOLOSININ HOLLININ ARASDIRILMASI
Zeynalov R.M., 9liyev N.O.

AMEA Idaraetmo Sistemlori Institutu, Baki Déviat Universiteti, Baki, Azarbaycan
raminz.math@gmail.com

Isdo parabola ilo hiidudlanmis mohsud miistovi oblastda asagidaki kimi sorhod mosalasing
baxilir.

ou(x) .ou(x) (- (2
o, o =0 XL X e (0 (1)
u(x,0) = a(x)ulx, x7) + p(x,), X e[-11] 2
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burada i =+/—1, a(X) Vo ¢(X;) kasilmaz finksiyalardir. Kosi-Riman tonliyinin x, istigamatinds
fundamental halli
U(X_f):‘g(xz_52)5()(1_931_“)(2_52))1 3)
funksiyasidir. (3) fundamental hallini (1) do nazars almaqla Kosi-Riman tonliyindon asagidaki asas
miinasibat alinmis olur.
dx,

- j.u(xl’ Xlz)e(xlz - 52)5()(1 - 4:1 - i(xl2 - 52 ))[COS(V’ Xz) +i COS(V1 Xl)]— +
% cos(v, X,)
u(&), &eDb, 4)

%u(é), EeT,

burada v ilo D oblastinin I sarhaddins ¢okilmis xarici normal isars edilmisdir.
Aldigimiz (4) asas miinasibati iki hissodon ibaratdir. Onun birinci & € D ilo verilon

+ [U0 D00 2,504~ & ~i(1- &), =

hissasi, (1) Kosi-Riman tonliyinin D oblastinda toyin olunmus ixtiyari hallini, & € T ilo olagodar olan
ikinci hissasi isa (1)-(2) sarhad masalasi tigiin biitiin xatti asili olmayan zaruri sortlori verir. Bu sartlori
ayiraq [2].

1 2 __1 2 2 g2 e irvr eanlq i SIN(X,7)
UG = _le(><1,><1)9(><1 a0 =&~k 4‘1)){1 Icos(xl,r)}dxﬁ

+ J-U(Xl,l)H(l— 512)5()(1 _51 - i(l_ é:lz))dxl = _%u(é:l’éf) + U(fl + i(l—flz),l),

belaliklo
U(fl’é:lz) = U(§1+i(1_§12))’ (5
zoruri sartini almig oluruq. Ikinci zoruri sort iso eyniliys gevrilmis olur. Aldigimiz (5) zaruri sortini
(2) sarhad sortinda nozors alsaq u(x,,1) -i tayin etmok ti¢iin
U (4D = e(x) +a(x)ux +ill—x).D), (6)
funksional tenliyini almig oluruq. Bu funksional tonliyi ardicil yerino yazma iisulu ilo hall etsak,
alariq:

U D) = 3 g4 + k@D T, + a0, )

Ikinci sorhad giymoti (5) zaruri sortindan vo ya (2) serhad sortindan tayin edilir. Verilmis (1)-
(2) sarhad masalasinin halli iso (4) asas miinasibatinin birinci hissasindon toyin edilmis olur.

u(&) ==, X)00¢ = E)3(x — & =i —&))(L—2xi)dx, +
. )
+ U DOA-£)5(x - & —i(l-&))dx, £ eD.

Beloliklo asagidaki hokmii almis olurug.

Teorem: Ogor a(X,) vo ¢(X,) kasilmoz finksiyalar olub, kompleks miistoviys analitik
davam etdirilos bilirlarsa, onda (1)-(2) serhad massalasinin (8) soklinda verilo bilon yegans halli var.
Sarhad giymatlori (5),(6) vasitasi ilo tayin edilir.

Kosi-Riman tonliyi ti¢lin miixtalif diiz va tors sarhad masalalarinin hallarinin aragdiriimasi ilo
[1] do tanis olmagq olar.
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WCCJEIOBAHUE PEIIEHWS OJJHOM TPAHUYHOM 3AJIAYUA IS
YPABHEHMUSI KOIIU-PUMAHA HA OTPAHUYEHHOM IJIOCKOCTH

Knrwoueevie cnoea: ypasaenne Komm-Pumana, ¢pyHIamMeHTanbHOE pelieHHE, HEJIOKaJIbHAS
TpaHUYHas 3a/1a4a, HEOOXOIUMBIE YCIIOBUSI.

Pe3rome: Mznaraemas paboTa MOCBSIIEHA MCCIEAOBAHUIO PEIICHUS TPAaHUYHOW 3a/1auyd Ha
OTrpaHMYEHHON Mapaloyiofl MIOCKOW 00JacTH ISl YpaBHEHUS SJUIMITHYECKOrO0 THIA IMEPBOTO
mopsinka  Komm-Pumana ¢ HEJNOKaJIBHBIMA — TPaHMYHBIMU  ycloBuUsMH. C  TMOMOIIBIO
(GyHIIaMEHTAIBHOTO PEIICHHUS 0 HANpPaBICHHUIO IOJIYYCHO (YHKIIMOHAIBHOE YpaBHCHHE IS
IPAHUYHOTO 3HAYCHMUS.

INVESTIGATION OF THE SOLUTION OF A BOUNDARY VALUE PROBLEM
FOR THE CAUCHY-RIEMANN EQUATION ON A BOUNDED PLANE.
Keywords: Cauchy-Riemann equation, fundamental solution, non-local boundary value
problem, necessary conditions.
Summary.: This paper is devoted to the study of the solution of a boundary value problem on
a bounded parabola plane domain for a first-order Cauchy-Riemann elliptic equation with non-local
boundary conditions. A functional equation for the boundary value is obtained by using the
fundamental relation in the direction.
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YCJIOBUSA CXOAUMOCTHU UTEPAITMOHHBIX MTPOIECCOB
N.C.Capapan
Cymeaumcxuti I'ocyoapcmeennsiii Yuusepcumem, Cymeaum, Asepbaiiodcan
i.safarli@mail.ru

B cratbe paccMaTpuBaeTCs BO3MOXKHOCTB CXOAMMOCTH HUTEPALMOHHOIO IIpolecca A
oTtoOpaxeHui U3 kiacca Jlunmmna. Hamu mosydeHsl 10CTaTOYHbBIE YCIOBHSI, HAKJIaIbIBAEMbIE Ha
MOJ1yJIb HEIIPEPBIBHOCTH, JIJIs1 CXOAMMOCTH OJHOLIArOBOTr0 UTEPALIMOHHOTO MpoIiecca.

ITycte B- 3aMKHyTBHIM mIap ¢ LEHTPOM Xy M PAagUycoM [ IOJHOIO METPUYECKOrO

MPOCTPAaHCTBA X C METPUKOU p(x, y)(x, ye X), ZD'(t)- MOJYJIb HENPEPBIBHOCTU HAa [O,Zr]. UYepes

Hw(B) o6o3HaunM knacc Jlummmna otoOpaxenuit f :B — X, A8 KOTOPHIX BBINOIHACTCS

nepasenctso p(f(x), f(y))<a(p(x,y)).

I[OKaSaTCJ'IBCTBO CXOOUMOCTH OJHOIIAroBOrO0 HTCPALIMOHHOIO Mponecca Xpyq = f(Xn)

XOpOLIO HU3BECTHO [1] B ciyuae, korma @(t)=Kt(0<K <1). Ecim K =1, T0o HTepaumoHHbii

nmponecc MOXKET PACXOAUTHCH.
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Bo3Hukaer BOIIPOC O BO3MOKHOCTU CXOOAUMOCTHU HUTCPANUOHHOIO TIIpomecca IJisd

oToGpaxenmii u3 kiacca Jiummmma HP(B), ompenemsemoro MomymeM HempepbiBHOCTH i (t),

at)

YIOBJIETBOPSIONIEro yciaoBuio [im —= =1,
t—0

Hamu nosrydeHsl 10CTaTOYHBIE YCIOBHS, HAKIaAbIBAEMbIE HA MOJTYJIb HENPEPBIBHOCTH w(t),
(2
JUISl CXOJIMMOCTH OJIHOIIArOBOTO HTEPAIMOHHOTO TIporiecca X1 = T (X ) B cysae f(x)e H?(B).

Tak xak p(xn +1:Xn ) < w(p(xn » Xn +1)) (n =1, oo), TO J10Ka3aTeIbCTBO CXOAUMOCTH CBOJUTCS K
YCTAaHOBJIEHUIO YCJIOBHUSI NIPAaBWJIBHOTO BbIOOpPAa HAYaJIbHOI'O IPUOIMKEHUS p(f (Xo ), XO)S o,

YCTaHOBJIEHMIO MOHOTOHHOM CXOJMMOCTH IIOCJIEI0BATEILHOCTH wl(t),...,wn (t):w(wn_l(t)) K

0
Hymo 111 0<t <o u cymmmpyemoctu psaa . @p (5 ) :
n=1

Teopema 1. IIycts oToOpakenue f(X) OIIpEENICHO B 3aMKHYTOM ILuape B paauyca r c

LEHTPOM B X W HPUHAUIEKUT KIaccy Hw(B), rae QyHKIUs w(t) TaKoOBa, YTO YHUCJIOBas

e 0]
M0CJIEI0BATEIbHOCTh @), (5) U1 3a1aHHOTO O <0 MOHOTOHHO YOBIBAa€T K HYIIO M PS> .@p (5 )
n=1

cxoautcs. Eciau HauanbHBIN 1€MEHT BBIOPAH U3 yCIOBUS p(XO, f(XO ))S O W BBINIOJHEHO yCIOBUE

o0
o+ Yoy (5 ) <T, TO BEpHBI CIEAYIOIINE YTBEPKACHUS:
k=1

1. Bce npubmwkenus X, € B;
2. TOCIEI0BATEIBHOCTD {Xn} CXOIUTHCS K HEKOTOpOMY 3JieMeHTy X u3 B, KoTopslii ecTh
perenmem ypasrenus f(X)=X;

o0
3. Juis npuGmIKenns X, oleMenTa X BepHa ouenka po(X,,X)< Y @y (). Bosnukaer Bonpoc
k=1

O BO3MOXHOCTH CXOJMMOCTH HMTEpAIMOHHOTO Tpoliecca sl OTOOpakeHHMH M3 Kiacca
Junmmma H ZU(B), ONPEAEIAEMOr0 MOIYJIEM HENPEPHIBHOCTH w(t), YIOBJIETBOPSIOIIETO
. olt
ycnosuio lim —() =1.
t—>0 t
Joxa3zatenbcTBo. CHauana JOKakeM IO WHAYKLIHH, YTO HpPHU BHIOpAHHOM HAYaJbHOM
NpUOIHKEHUN Xp, BCE  IIOCTPOEHHBIE €  IOMOIIBIO  HMTEPALMOHHOIO  Ipolecca
Xn41 = f(xn ), (n = 0,1,...) npuOIKeHus npuHapiexkar mapy B. s n =0 3To BBINONHSETCS, TaK
KaK I10 YCIOBHIO X(- LEHTp mapa B u
plx0.x1)=plx, f(xg)) & <r.
[Ipeanonoxum, 4To Xq,X2,..., X, BBIYUCIEHBI U IpUHauIeKat mapy B . Torna moxer ObITh
BBIUMCJIEHO 3HAYEHUE Xp 1 = f(xn). o ycnoButo Teopemsl
Pxn Xn41)= (T (xn-1). T (n)) < @(0(xn-2,%n-1)) < @ (@n-1(x0, f (%)= (5)).

[Iposepum, uto X, ,; € B. [IpruMeHNB HECKOIBKO pa3 HEPaBEHCTBO TPEYrOJIbHIKA K METPHKE

p(X,y), umeem

33



P(X0, Xn11) < (X0, X )+ £(X, X2 )+ ...+ (X, Xn 1) S S + kilwk (0)<r(5)

Orcrona nommyuaeM, 4to Xp, € B. Jlanee ycraHOBHM, YTO NOCIIEI0BATENILHOCTD IPHOIMKEHUHA
{Xn} cxonutbed. [IpoBepum, 4TO OHa yOBIETBOPsET Ipu3HaKky bonsnano-Komm:
n+p-1 )
P(Xn Xn+p )S P(Xn Xn41)+ P(Xn 41, Xn2 )+ oo+ P(Xn+ p—1:Xn+p )S kz @ (5)< kzwk (6)
=n =n

0

W3 cxopumoctu psana Y @y (5 ) CJIEAYET BBIIOJIHEHUE NIPU3HAKA. Tak Kak IpoCTpaHCTBO X
k=1
nosnHoe, To X = lim X, npunaanexut X . Kpome Toro, nepexons k mpezesry npu N — oo, moiny4aeMm

N—o0
p(xg,x)= lim p(xp,%,)<r,T.e. XeB.
n—o0
Teopema nokazaHa.
t
CaeacrBue. Ilycte a>1,6>0,r >0, Moaynb HENpepbIBHOCTH w(t)a R PE—
1
1+t2

ONpEJNIENIEH Ha OTPE3KE [O,ZI’] u oro6paxenue f(x)e H”(B). Ecim HavambHBbIi dIeMeHT

© 1
YIOBJIETBOPSIET YCIOBUIO p(XO, f(XO ))£5 U BBIIIOJHEHO HEPAaBEHCTBO O+ 2. — <r, 10
k=1Kk

[0CJIE10BATEIbHOCTD {Xn} CXOIUTHCSI K HEKOTOPOMY JIEMEHTY X u3 B, siBisitomierocs pemeHueM

© 1
ypaBHEHHS f(x):x . Jlnsa npubmmkxeHust X, smeMeHTa X BepHa OLECHKA p(xn,x)s > — -
k=nk

JokazarenbcTBo. [[15 3a1aHHOTO B YCIIOBHSIX CIIEICTBHSI MOJAYJISI HENPEPHIBHOCTU YJICHBI
MOHOTOHHOM  IOCJIEZJOBATEIBLHOCTH {wn (5 )} OTPaHWYEHBl COOTBETCTBYIOIIMMHM  WICHAMH

1 1
TOCIE/IOBATENBHOCTH  ——¢, T.€.  @p (§)<—a amst VneN. Torma ycnoBue TeopeMsl
n n

n n 1
5+ Yoy (5)<r samumercs B Buge 5+ Y — <r.
k=1 k=1k?®

ITpumeHss 10Ka3aHHYIO TEOPEMY, TOJIYIaeM YTBEPKIECHHUE JIEMMBI.

3ameuanne. 310)xeHHBII B paboTe 01X0] MOXKHO IIPUMEHSTH JUIsl JOKA3aTeIbCTBA TEOPEM
CYLIECTBOBAHUA M €JMHCTBEHHOCTH PELICHHH Pa3IM4HBIX anredpanyeckux, Au(pQepeHInanbHbIX,
UHTETpaJIbHbIX YPaBHEHUH, I11€ IPUMEHSETCS] IPUHIIMIT CKATBIX OTOOpaKeHNI [2], [3], [4]

ITERASIYA PROSESLORININ YIGILMASI HAQQINDA
Acgar sozlar: sort, yigilma, iterasiya, proses, qapali kiiro
Xiilasa: Bu mogalods Lipsis sinfindon olan iterasiya prosesinin yigilmasi masalosine baxilir.
Burada biraddimli iterasiya prosesinin yigilmasi ti¢iin kosilmazlik moduluna tatbiq olunan kafi sartlor
alinmisdir.
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ON CONDITION OF THE CONVERGENCE OF ITERATION PROCESSES
Keywords: conditions, convergence, iteration, process, closed spheres
Summary: In this paper we consider the possibility of convergence of an iterative process
for mappings from the Lipschits class. We have obtained sufficient conditions imposed on the
modulus of continuity for the convergence of the one step iterative process in the case.
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Il BOLMO

DIFERENSIAL TONLIKLOR, OPTIMALLASDIRMA VO OPTIMAL iDARSETMO
MOSOLOLORI

IMPULSLU PARABOLIK TiP TONLIKLORLO TOSVIR OLUNAN
SISTEMLOR UCUN OPTIMAL iDARODETMO MOSOLOSI
Abdullayeva Irans 9ziz qiz1
Sumgayit Dévlat Universiteti, Sumqayt sahari, Azarbaycan
e-mail: buta.abdullayeva@gmail.com

Isdo istilikkegirmo prosesi iigiin horokot edon optimal idaroetmo masolosi arasdirilir.
Optimalliq meyar1 olaraq kvadratik funksional gotiiriiliir. Qoyulan masalonin varligi hagqinda teorem
ishat olunur. Daha sonra optimal idarsedicinin tayini qaydasi verilir.

Acar sozlor: 1mpulslu sistem, harokat edon optimal idarsetma mosalasi, kvadratik funksional.

Forz edok ki, uzunlugu | —5 barabar olan cubugun uclarinda temperatur sifra barabardir va
cubuga xaricdon 0 < X <..<X ;< | noqtosinds miivafiq olaraq

p, (1), p,(t),..., P,,_, (1) intensivliyino malik istilik verilir.

Onda bu proses riyazi olaraq

Py 1) - a{()a“(“)} Spo-x) o
tonliyi,
u(0,t)=0,u(l,t)=0,0<t<T, )
sarhad sortlori ilo vo
u(x,0) =@(x), 0 < x<I, ©)

baslangic sorti ilo tosvir olunur. Burada ,O(X) ¢ubugun materialinin sixligi olub

0 < X < parcasinda miisbotdir. &(X) - funksiyast (O,l) intervalinda diferensiallanan
funksiya, @(X) - funksiyasi [ 0, | ] parcasinda verilmis kosilmoz funksiyadir,
P, (t), P, (1),..., Pmy (t) idaroedici funksiyalardir vo miimkiin idaroedicilor sinifindon

={ p)eL(OT) :} p2(t)dt<L;i=Lm—-1}

gotiiriiliir, O — Dirakin  delta” funksiyasidir.
Optimal idarsetmo masalasi bels qoyulur: Miimkiin idarsedicilar sinifindan elo

p(t) = (pl(t), P, (1),..., pm_l(t)) idaraedicisini tapmali ki, o, (1) — (3) masalasinin

halli daxilinda
|
J[p]=Ju?(x,T)dx, (4)
0

funksionalina minimum giymat versin.
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Owvalco har bir qeyd olunmus idarcedici- P(t) iigiin (1) — (3) qarisiq mesolosinin
timumilogmis halli

m-1

_Z P (z.)xn(xi)e—/lntxn(x) ()

u(x,t):i

n=1

o'—.p—o-

toyin edilir.
Hollin kdmayi ilo J [p] funksionali miinasib goklo gatirilir vo agsagidaki teorem isbat olunur.
Teorem. a(x) eC'(0,1), @(x)eC(0,1), p(x)eC(0,1), p(x)>0,

p.(t) e L,(0,T), i =1, m—1 sortlori 6donildikds goyulan optimal idaraetms masaslasinin holli
var ve yeganodir.

IMPOBJIEMA OIITUMAJIBHOI'O YITIPABJIEHUSI CUCTEMAMU,
OIIUCAHHBIMHU YPABHEHUAMU UMITYJIbCHOT'O MAPABOJIMYECKOT'O TUITA

Kniouesvie cnosea: VMITyIbCHBIE CHCTEMBI, TOABI)KHOE YIpaBI€HHE, KBaJApPaTUUHbIN
(byHKIMOHAI.

Pe3tome. B pabore wmccrmemyeTcsl 3aada MOABIKHOTO ONTHMAILHOTO YIPABICHUS IS
MPOLIECCOB  TEIJIONPOBOAHOCTH. B  KadecTBe KpUTepUdl ONTUMAIBHOCTH paccMaTpuBaeTCs
KBagpatnueckuii (pyHkumonan. [[okazaHo TeopeMa O CYIIECTBOBAHWU PEIICHUS IOCTABICHHOM
3aJla4yH.

THE PROBLEM OF OPTIMAL CONTROL FOR SYSTEM
DESCRIBED BY IMPULSIVE PARABOLIC TYPE EQUATIONS
Key words: impulse systems, mobile control, quadratic functional.
Summary: The paper investigates the problem of moving optimal control for heat conduction
processes. The quadratic functional is considered as an optimality criterion. A theorem on the
existence of a solution to the problem is proved.

Odabiyyat
1.LA. 1. MamenoB. 3agadya ONTUMAJIBHOTO TOJBMXKHOTO YIIpPaBIEHUS JUIsl Mpolecca
teronpoBoaHocTy. //[Inudpepennmnansupie ypaBHenus, 1989, T.26, Ne6,cT.26-32.
2.A. I'. bytkoBckuii. Teopust ONTUMaANBHOIO YNPABIEHUS CUCTEMAMU C paclpeneeHHbIMU
napameTpamu. M.:Hayka, 1965, ct. 474.
3.M. M. Baiin6epr. Bapuannronnbsle METOAbl HCCIEAOBAaHUS JIMHEHHBIX OnepaTopoB. M.:
T'UTTIL, 1956, cT. 334.

VANDERMOND DETERMINANTLI XOTTi COBRI TONLIKLOR
SISTEMININ UMUMIi HALDA KRAMER USULU iLO HOLLI
Bayramova Aysel Alim qiz1, Xolilova Aynur Agas qiz1
Sumgayit Déviat Universitetinin nazdinda Sumqgayit Texniki Kolleci, Sumgayit, Azarbaycan
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Isdo asagidak xotti cobri tonliklor sisteminin (XCTS-ys) hall edilmasins baxilir
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al ', +al %, +..+a) 'x, =b,, B=1..n (1)
Burada X, X, ,..., X, machul komiyyatlor, a,a,,...,a, Vo b,b,,...b, -lor iso verilmis

adadlordir. (1) sisteminin bas determinant1 asagidaki determinantdir:

1 1 1
I )
At 4. 4t

A determinanti Vandermond determinantidir [1] vo & #a;, i # j, oldugda bu determinant
sifirdan forglidir. Forz edok ki, a; #a;, i# j. A determinantinin ¢ —c1 siitununu (a =1,...,n) (1)
sisteminin sarbast hadlori siitunu ilo avazlomakls alinan determinanti A, ilo isars edok. Aydindir ki,

1 .1 b 1 .1
4 _[& 3 aa b a5 @ _ (3)

U (S (S S i S &
A Vo A_,a=1..,n, determinantlarindan istifade edorak (1) XCTS-nin hallini Kramer

qaydasi ilo asagidaki diisturla hesablamagq olar:

xa:%,azl,...,n. (4)

(2) diisturu ilo verilon A determinantt A= [ (a -a;) diisturla hesablamr [1]. (3) diisturu ila
< j<ign
verilon A, determinantin1 hesablamaq iigiin bu determinantin o —c1 siitun lizro ayrigt diisturuna

baxaq:

n f+a
Ap=Dbs (D) dyy, (5)
p=1
harada ki, (5) diisturunda d, , determinanti A, determinantinda b, elememtins tamamlayict minor-
dur. d, , determinantinin neco olmasini gdstormoak li¢iin miimkiin miixtslif hallara baxaq:

1) 1<a<n vo 1< g <n hali. Bu halda aydindir ki, (n-1)-tortibli d, , determinant1 asagidaki
kimi yazmagq olar:

A=l 2. 47 2. 47 (6)

al™t gt d7 R

(6) diisturu ilo toyin olunan d, , determinanti Vandermond determinanti deyildir. Bu deter-

minant1 ilk p-1 sayda sotri geyd etmoklo Laplas teoremins asaslanan iisulla hesablamaq olar.
Beloaliklo,
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1 1 .1

a4 B,

op-1 '(_l)1+...+
-2 _p-2 2
T A %M

2.

(B, Op1)ely g

d, =

harada Ki, L,;={(@. .05 )< <..<Op1<n 0;#a, j=1B-1}, 1<7y<mpy<..<mpy<n

7, #0,, T, #a, y=pn-1, c=1p-1.(7) disturunun sag

determinant (B-1)—tortibli Vandermond determinantidir,

B
a”/] Qfﬂn %1—1
P [
apt ol g
Vo

torafinds vuruq kimi istirak edan birinci

ikinci determinant isa (n— ) - toartibli

Vandermond determinantina gatirila bilon determinantdir. Homin determinantlar1 hesablayaq:

1 .1
3 @ .a,
= H(agi_aej)i (8)
.......................... ittt
p-2 _p-2 -2
8y 8y : agﬁ,l
a’ 4 1 1 .1
Tp g1 7Tn-1
p+1 S+1 dﬂl n-1 a a n-1
a g3 g4 T
e |1 O I 11 €1 I (ORIS) SC
.............................. =B Trrrrrrmmrrannmmranmmrserer =B P<j<i<n-1
. = . n-g-1 n-p-1 -p-1
a;/;l %r;/:l ) é;n—ll aﬁﬂ aﬁﬂ 1 - d;["_l
n-1
4. +(p-1 A0,
dup= D, [ (ag —app)- (- et [Ta2 ) T1 @.-a)|f
(6r-Bp1)ely 5 \Ij<isp1 i=p B<j<isn-1
1 1 .1
ay? 7. 4
2) a=1vo 1< f<n hal. Buhalda d, ; = o 4 i | Aydindir ki,
5 .
alt 4L gt
n-1
dy , = z H (aa, _agj)_(_l)1+...+(ﬁ—l)+«91+...+€ﬁ71 . Hafj . H (aﬂi _azr,-) ,harada ki,
(0,--Bpr)ely 5 \1<j<isp-1 i=p p<j<isn-1
Ly ={Oy-051)2<0 <...<Opy<n, j=1p-1}, 2<7,;<my,<.<m <NVo 7z, #0,,
y=Bn-1, c=1p-1.
1 1 .1
S A &
3) a=nvo 1< B <n hali. Buhalda d,; = 5 |, Aydindir ki,
a4 g .. 4,
CHIEE: (R
n-1
Tt +(S-1)+6,+. 40,
dop= 2, [T@s -2 0" ++ﬂ1.{Ha7/jj [ [1 (aﬁi_a”j)J,

(61, 0p1)eby p \I<j<i<p-1
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harada ki, L, , :{(91,...ﬂﬂ,1)|1s91<....<eﬂ,lsn—1, i=Lp-1}2<7y <7y <..<my<N-1Vo 7, #6,,

y=pn=-1, 0=,p5-1.
4) 1<a<n Vo =1 hal. Buhalda d, , determinant1 Vandermond determinantina gatirilo

& A Gy GG
2 2 n-1
bilon determinantdir vo d,; = o .. d1 da-d :[ H ajjo H(ai -a;) |.

i=1(j#=a) 1<j<in

n-1 n-1 j2a, iza

alt At gl 4.
5) 1<a<n vo f=n hal.. Bu haldad,, , determinanti Vandermond determinantina gotirilo

bilon determinantdir vo imumi sokli asagidaki kimidir
1 1...1 1.1

da,nzal N LU I H(ai_aj)'
................................... 1<jeisn
ot e g7 A
a a .. a,
a? a’ | (17
6) a=1vo f=1hal.Buhalda d;; =["2 ™ = "n|= Haj H(ai—aj) .
------------------------- J:Z 2SJ<ISn
ar21—l @—1“. é1111
1 1 1
a, a; .. &,
7) a=1va B=n hal. Buhalda d,,=|a; a; .. a’ :[ H(ai—aj)].
2<j<ign-1
an—2 ag—z an 2
2 n

a a; ..oa| (.,
8) a=nvo B=1hali. Buhalda d,; =|.....cccecrvrrmmrnre. {H ajJ[ 1@ —aj)}

aln_l g_lm 4—:711 j=1 I<j<i<n-1
1 1 1
a, a, .. a.,

9) «=nvo f=n hali. Buhalda d,,=laf a .. a’,;|= l_I(ai -a;)|.
......................... I=j<isn-1
A . ol

PEIIEHUSI CUCTEM JIMHEVMHBIX AJITEBPANYECKUX YPABHEHUI C
JETEPMUHAHTOM BAHJAEPMOHJIA C METOJAOM KPAMEPA
Knroueswvie crnosa: CucteM IMHEHHBIX anreOpandeckux ypaBHeHHiA, MeTo Kpamepa, nerep-
MUHAHT BannepmoHa, BCoMOraTeabHbIi 1€TePMUHAHT.
Pe3ztome. PaccmaTpuBaeTcst BOMPOC PEHICHUS CUCTEM JTUHEHHBIX alreOpandecKux ypaBHEHUN
¢ nerepmuHanToM Bannepmonaa ¢ meromom Kpamepa. Ilpu BbIYHCIIEHMH BCIIOMOTATENBHBIX Je-

TCPMHUHAHTOB pPacCCMATpUBACTCA HCCKOJIbKO BAapUAHTOB B 3aBUCUMOCTH OT THIIA 3THX OCTCP-
MHHAHTOB.
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SOLUTION OF SYSTEM OF LINEAR ALGEBRAIC EQUATIONS WITH A
WANDERMOND DETERMINANT WITH KRAMER METHOD
Keywords: system of linear algebraic equations, Kramer methods, Wandermond determinant,
auxiliary determinant.
Summary: The problem of solving system of linear algebraic equations with Wandermond
determinant with the Kramer methods is considered. When calculating auxiliary determinants, several
options are considered depending on the on the structures of these determinants.
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YALNIZ SORHOD SORTLORI iLO OLAQOLI OLAN MUROKKOB DISKRET
PROSESLOR UCUN SORTLORIN BLOK-BLOK KOCURULM®Si USULU
osrafova Yegane Ramiz qizi, Rasulova Sevinc Ramiz qiz1
Baki Dovlat Universiteti, Bak: sahori, Azarbaycan
e-mail: ashrafova.yegana@gmail.com, seva.yuzbekova@yahoo.com

Isdo hor birinin vaziyyati L sayda iigdiaqonalli xatti tonliklor sistemi ilo tosvir olunan bir-
birindon asili olmayan altproseslordan toskil olunmus miirokkab diskret proseslorin vaziyyatinin
hesablanmas1 masalasi tadgiq olunur:

Ay:, —Clyf+Bfyy, =—F", k=1..,L,i=1..,n -1 (1)
Altproseslor 6z aralarinda asagidaki sokildo M=2L sayda baslangic vo son voziyyatlori ilo
olagalidir:
Gy, +Gy,, +Qy, +Qy, =T. (2)
Burada Y*=(Y;,..., y:k ) €R™ Kk-c1 prosesin voziyyetini toyin edon N -dlgiili vektor;
A B\ C =0 wvo  FE“—verilmis ododlor;  k=1,...,L; (Yo, V) =((Y;0r ¥5)

(Y)Y ))eR™ vo (Y.,,Y,)= ((y}h_l,..., ynLL_l)*, (y;,..., ynLL)*) € R™ iso uygun olaraq biitiin
altproseslorin baslangic vo son zamanlarda voaziyyatlori vektorudur (hor proses iigiin fordi);
G= (é, é) vo Q= (Q, (j) —verilmis Mx M, dl¢iilii matris, = (r',...,r™) —verilmis M -6lgiili
vektor, *- transponera isarasidir. Hesab edocoyirk ki, genislonmis (G,Q) matrisinin ranq,
rang (G, Q) = m, iimumiyatlo, (1),(2) tonlikar sisteminin yegans halli var. Bu tip mosololor

toplanmis va ya paylanmis parametrli miirokkob kosilmoz ¢coxsaxoli obyektlorin riyazi modellorine forq
sxemlorinin totbiqi naticosindo alinir.

Isdo verilmis moasalonin odadi halli iigiin effektiv yanasma toklif edilir. Toklif edilon qovma
tisulunun osas tstiinlityli ondan ibaratdir ki, bu iisul digor islordon [1-4] forgli olaraq iterativ deyil,
matrisin torsinin tapilmasi tolob olunmur, 6z aralarinda ayrilmayan bloklar iigiin paralel sokildo
kogilirmoani hoyata kegirir va naticads biitiin kdgiirma prosesi bir marhalads yekunlasir.
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MOBJOYHBIA MEPEHOC YCJIOBUM JIJISI CJIOKHBIX JUCKPETHBIX
MHNPOIECCOB, CBA3AHHBIX JINIIIb KPAEBBIMMU YCJIOBUAMU

Knrwouegvie cnosa: NMUCKPETHBIA TPOIECC, JIMHEWMHOE alreOpandeckoe ypaBHEHHE, METOJ]
MIPOTOHKH, OOJIbIIAS Pa3MEPHOCTD, HEpa3AeICHHbIE YCIOBUS

Pesrome. Viccnenyercs 3amada pacueTa COCTOSHHS JTUCKPETHBIX MPOLIECCOB, ONMUCHIBAEMBIX
CUCTEeMaMH JIMHEHHBIX TPEXIaroBbIX PA3HOCTHBIX YpPaBHEHHM OJOYHOW CTPYKTYpbl OOJIBIION
pa3MepHOCTH CO CJIa0BIMU U TPOU3BOJIBHBIMHU CBSA3SIMU MEKIY 3HAUEHUSIMH HAYaJIbHBIX U KOHEYHBIX
coctosiHul nojcucteM. IIpeayiararoTcst YucaeHHbIE CXEMbI PEILIEHUS, COOTBETCTBYIOLIUE (POPMYIIBI,
OCHOBAHHBIE Ha pa3pabOTaHHOM aJITOPUTME MOOJIOYHOTO IIEPeHOCca YCIOBUH.

BLOCK TRANSFER OF CONDITIONS FOR COMPLEX DISCRETE PROCESSES
CONNECTED BY BOUNDARY CONDITIONS

Key words: discrete process, linear algebraic equation, sweep method, large dimension,
unseparated conditions

Summary: We study the problem of calculating the state of discrete processes described by
systems of linear three-step difference equations of a block structure of large dimension with weak
and arbitrary relationships between the values of the initial and final states of the subsystems.
Numerical schemes of solution, corresponding formulas based on the developed algorithm for block
transferring conditions are proposed.
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BiR SINiF iKiINCi TORTIB XUSUSIi TOROMOLI OPERATOR-DIFERENSIAL
TONLIKLORIN BUTUN FOZADA HOLL OLUNMASI HAQQINDA
Hatomova Roya Fikrat qiz1
Sumgqayit Doviat Universiteti, Sumqaytt sahori, Azarbaycan
e-mail:hetemova_roya@mail.ru

Tutaq ki, H -separabel Hilbert fozasidir. Asagidaki tanliys baxaq:

no5%u N ou ) .
-Ya—+>R,—+Tu+C%=f(x) xeR (1)

k=1 kK m=l aXm

burada, f(x)= f(x,X,, X,) U(X)=u(x,X,, X,) istonilon xeR" iigiin giymotlori H

fozasina daxil olan vector-funksiyalardir. [1]
Forz edok ki, (1) tonliyinin omsallart asagidaki sortlori 6dayir:
1) istonilon k=0,1,2,...,n igiin a, >0;

2) C — 6z-0ziina qosma, miisbat miiayyon opetarotdur;
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3) Q = RkC_l, k =0,12,...,n operatorlar1 H fozasinda mohduddurlar;

4) F =TC™ operatoru H fozasinda mohduddur.
Torif 1: Ogar verilmis f(x)e L,(R";H ) iigiin elo u(x)eW,(R"; H ) funksiyas1 varsa ki, (1)
tonliyini sanki har yerds 6dasin, onda u(x) (1) tonliyinin requlyar halli adlanir.
Tarif 2: Ogor istonilon f(x)e LZ(R”; H )ii(;l'in (1) tanliyinin requlyar halli varsa va bu hall
ucun
b, (o) < €l Pl (i)
barabarsizliyi 6danilirss, onda tonlik korrekt, yaxud birgiymatli hall olunan adlanir. [2]

Toqdim edilmis maruzods asagidaki osas natico alinmisdir:
Teorem: Ogoar (1) operator-tonliyinin omsallar1 1)-4) sortlorini 6dayirss vo

10,
q=5 2 [Qd+[F]<1
k=1

sorti 6danirsa, onda (1) tonliyi korrekt hall olunandir.

O KOPPEKTHOM PA3ZPEHIMMOCTH OTHOT'O KJIACCA
OIIEPATOPHO-IU®PEPEHIIMAJIBHBIX YPABHEHUI BTOPOI'O
MNOPAJAKA C HACTHBIMHU IMTPOU3BOJHBIMU BO BCEM ITPOCTPAHCTBE

Knwueevie cnosa: ruIb0EpTOBO  MPOCTPAHCTBO,  OlepaTopHO-AupdepeHnnanbHoe
ypaBHEHHE, OIlepaTop, KOPpPEKTHas pPa3pelinMOCTh, CaMOCONPSDKEHHBIA OmepaTop, peryssipHoe
pelIeHue.

Pe3tome: B paHHOW cTaThe MCCIEAYETCS KOPPEKTHAs pa3pelIMMOCTh OJHOTO Kiacca
orepaTopHO-TUPPEPCHIIMATHHBIX ypaBHEHUH BTOPOTO TMOPSIKA ¢ YACTHBIMH IPOU3BOAHBIMH BO

Bcem npoctpaHctBe R". Jlns 5TOH HenM cHadana JoKasbiBaeTcs Teopema 00 H30MopdH3Me
orepaTopa IJIaBHOM 4acTH ypaBHEHUS U3 MPOCTPAHCTBO WZ(R"; H ) Ha MPOCTpPaHCTBa LZ(R”; H ),

MOJIy4EeHbl JOCTAaTOYHOE YCJIOBHS AJI1 KOPPEKTHOW pa3pelIMMOCTH YPaBHEHUs, BbIPa)KEHHbBIE
Kod(pdULMeHTaMU YpaBHEHHUS.

ON CORRECT SOLVABILITY ON ONE CLASS PARTIAL OPERATOR-
DIFFERENTIAL
EQUATION SECOND ORDER IN WHOLE SPACE
Key words: Hilbert space, operator-differential equation, operator, correct solvability, self-
adjoint operator, regular solution.
Summary: In this paper the correctly solvability one class of operator- differential equation

of second order with partial derivative in whole space R" in investigated. For this is beginning
theorem about isomorphism of heat part of equation from space WZ(R”; H ) to space LZ(R”; H ) IS

proved. The estimates between derivatives of operators is funding. For this is used sufficiently
conditions for correctly solvability of equation which determined with coefficients of equations.
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XOTTI COBRI TONLIKLOR SISTEMININ ON KiCiK KVADRATLAR
USULU ILO© ON YAXSI TOQRIBI HOLLI
Xalilova Aynur Agas qizi, O9manova Hamids Elman qiz1
Sumgayit Doviat Universiteti, Sumqayit
e-mail: aynur.xelilova79@mail.ru, amanovahamida@gmail.com

Ogor AXA = A matris cabri tonliyindo A matrisi cirlasmayan kvadrat matris olarsa, onda bu
tonliyin holli X = A™ diisturu ilo toyin olunur. gor A matrisi mxn 6lgiilii matris olarsa, onda bu
tonliyin halli birgiymotli tayin olunmayan nxm 6l¢iilii matrisdir. Umumi halda AXA = A tonliyinin
sonsuz sayda holli vardir. Ancaq va ancaq bir yegans hall vardir ki, homin hallin satir vo siitunlar1 A*
qosma matrisinin uygun olaraq satir vo siitunlarinin xatti kombinasiyalaridir. Homin holl A matrisi
tiglin psevdotors matris adlanir vo A" ilo isara olunur [1]. Bu torif asagidaki kimi do verilir: ©gar
mxn 6l¢iilti matris A matrisi tigiin AA"A= A vo A" =UA" = A’V boraborliklori dogrudursa, onda
nxm olgilic A" matrisi A matrisi tigtin psevdotors matris adlanir, harada ki, U vo V - har hansi
matrislordir.

Ogor A matrisi mxn o6lgiili matris Vo rangA=rolarsa, onda elo mxr olgili
B=(b;).i=1m, j=1r Vo rxn liili C=(c;),i=Lr, j=1n matrislori vardir ki,

A=B-C. 1)

(1) disturu A matrisinin B vo C matrislori vasitasi ilo sklet ayriligi adlanir [1].

Molum oldugu kimi agor A matrisi B vo C matrislori vasitasi (1) sklet ayrilisina malik
olarsa, onda A asagidaki miinasibat dogrudur

A" =C*B*=C*(CC*)}(B*B)'B". (2)

Asagidaki xatti cobri tanliklar sistemino (XCTS) baxaq:

a;, X, +a,X, +..+a,X, =Y,

Ay X T 85X, +o+ 8y, X, = Yy, (3)

A X, +a,,X, o+ A, X, =Y,
Bu XCTS-ni  A=(a),i=1m, j=1n matrisinin, Xx=(X,..,X,) Vo Y=(Yj0V,) situn
vektorlarinin komokliyi ilo
Ax=y (4)
matris vektor soklinds yazmaq olar. Aydindir ki, (3) vo ya (4) XCTS-i timumi halda uyusmayan
sistem ola bilor.
Torif. ©gor x° = (x/,...,X?) siitun vektoru iigiin X, = X;,..., X, = X oldugda

|y_AX|2 :Z Yi _Zaikxk
k=1

i=1

2
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kvadratik ifadasi (kvadratik meyli) an kigik qiymatini alirsa vo bu kvadratik meylin minimal giymot
aldigi biitiin X = (X,,...,X,) siitunlar1 arasinda x° siitunu on kigik uzuluga malik olarsa, yan

|X|2 =xx* = Z|Xi|2 komiyysati on kigik qiymoato malk olursa, onda x° = (x/,..., x°) siitununa (3)
i=1
XCTS-nin an yaxsi togribi halli deyilir.
Ixtiyari X siitun vektoruna baxaq vo y — AX = U+ gobul edok, harada ki,
Uu=y-AxX"=y-AA"Yy, v=AKX"-X).
Onda
ly— Ax|2 =(y=A)"(y-AX)=(U+0) (U+v)=Uu"u+vU+Uu’v+0". (5)
Lakin
v'u=(x"—x)"A"(y - AAy) = (x” —x)" (A" — A"AA")y. (6)
(1) ayrilisindan va (2) diisturuna gora tapiriq:
A"AA* = C*B"BCC*(CC*)™(B*B)'B" =C'B = A".
Ona gora do (6) baraborliyindan alinir ki, o*u =0, lakin ond u*v = (v*u)” = 0olar. Ona gors do (5)
borabarliyindon alinir ki,
2 2
ly— A" =|uf* +[of :‘y—Axo‘ +‘A(x°—x)‘ : (7
Vo, belaliklo, istanilon X siitunu tigiin |y — AX| > ‘y — AXO‘.
indi forz edok ki, [y — AX| = |y — Ax°|. Onda (7) borabarliyino gora
Az =0, (8)
harada ki, z=x—x". Digar torofdon,
|x|2 =X’ +2)'(x°+2)= ‘xo‘z +|z|2 +(x°) z+2°x°. (9)
Nozars alsaq ki, torifo géro A" = AV , onda (8) diisturuna gors alariq:
(xX°)'z=(A"yY)'z=(A'W) z=yV Az =0.
Lakin onda z*x° = ((x°)"z)" = 0. Ona géra do (9) baraborliyindon alariq:
|x|2 = ‘xo‘z = |z|2 +(x°) z+2°%°,
va, belalikls, |X|2 > ‘XO‘Z, ozii do boraborlik isaresi ancaq z =0oldugda, yoni x = x° oldugu halda

dogrudur, harada ki, x° = A*y. Beloliklo, asagidaki teorem dogrudur:

Teorem. (3) XCTS-in on yaxs1 toqribi halli var, bu hall yeganadir vo bu hall x° = A"y diisturu
ila toyin olunur

HAWJIYUYIIEE NPUBJINKEHHOE PEINIEHUE CUCTEM JIMHEMHBIX
AJTEBPAMYECKHNX YPABHEHUH IO METOAY HAUMEHBIIINX KBAJIPATOB

Knrouegwie cnoga: nceBaooOpaTHONW MaTpulla, CUCTEM JHMHEHHBIX aNreOpanvyeckux ypas-
HEHWH, HaujTy4dlee NpuOIMKEHHOE PEeIIeH!s], METO/] HAUMEHBIIINX KBaPaTOB.

Pe3ztome. PaccmaTtpuBaeTcs BONPOC HAXOXKICHHWs Hauiydllee NPUOIMKEHHOTO pELIeHHe
CUCTEM JIMHEHWHBIX anreOpanyecKux ypaBHEHHUI IO METOAY HauMEHBbIIMX KBaaparoB. Mcmomb3ys,
NICeBI000PATHON MaTpHIla MAaTPUIBl CHCTEM JIMHEHHBIX alre0pandecKux ypaBHEHUH, MPUBOIUTCS
HawTyyllee NpUOIMKEHHOT0 PELIeHHe pacCMaTPUBAEMOM CUCTEM.
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THE BEST APPROXIMATE SOLUTION OF SYSTEMS OF LINEAR
ALGEBRAIC EQUATIONS BY THE LEAST SQUARE METHOD

Key words: the pseudoinverse matrix, systems of linear algebraic equations, best approximate
solution, least square method.

Summary:. The problem of finding the best approximate solution of systems of linear
algebraic equations by the least square method is considered. Using the pseudoinverse matrix of
matrix of systems of linear algebraic equations, the best approximate solution of the systems under
consideration is given.
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PROQNOZ MBLUMATLARI 9SASINDA NEFT VO QAZ YATAQLARI UZRO 9LAVO
MAKSIMAL HASILAT HOCMININ TOMIN EDILMOSi MOSOLOSININ HOLLI
Kazimov Biinyad Zinhar oglu, Zeynalov Ramin Miibariz oglu
AMEA Neft vo Qaz Institutu, AMEA Idaraetma Sistemlori Institutu, Baki, Azarbaycan
bunyadkazymov1969@gmail.com, raminz.math@gmail.com

Neft vo gaz yataglarinin istismarinda lay enerjisindon somarali istifads edilmosi yatagin
miintozom vo uzunmiiddatli islonmasi baximdan boyiik tocriibi oshomiyyat dasiyir. Yataglarin geyri-
miintazom iglanmasi bir ¢ox hallarda lay enerjisinin vaxtindan tez tiikonmasing, islayan quyularin isa
effektivliyinin asagi diismosine sobob olur. Bu baximdan yataglarin semorali islonmasing,
umumilikda, yatagin geoloji xiisusiyyatlori vo quyularin texniki-texnoloji xiisusiyyatlori ilo
saciyyalonon méveud istismar imkanlari mithiim tosir gostorir. Yatagin geoloji xiisusiyyatlori
arasinda yatagin bir-birindon miixtolif kollektor xiisusiyystlori ilo forglonon ayri-ayri blok vo
horizontlardan togkil olunmasi vo bu blok va horizontlar iizra ¢ixarilabilon qaliq ehtiyatin hacminin
miixtalif olmasi qeyd oluna bilar.

Xiisusan, har bir blok va horizont iizra yatagin movcud ¢ixarila bilon galiq ehtiyatlart kifayot
gadar ¢ox olduqda, yatagin islonilmasinin optimallasdirilmasi baximdan tobii enerjisinin somarali
istifadasi va bu magsadls quyularin yatagin strukturu iizra istismara daxilolma ardicilliginin miiayyan
edilmasi vacib ohomiyyat kasb edir. Quyularin yatagin qeyd edilon geoloji xiisusiyyatlori nazars
alinmagqla struktur tizro istismara daxilolma ardicilliginin miioyyan edilmasi iso, 6z ndvbasindo,
onlarin mévcud istismar imkanlari ¢argivasinds miioyyan edilon gézlonilon hasilat hacmlari hagqinda
prognoz olunan tendensiyanin nazors alimmasini tolob edir. Bu mogsadlo yataqlarin ehtiyatlarinin
somoarali monimsanilmasi néqteyi-nozordon yatagdan sonraki islonma dovrii arzinds maksimal hasilat
hocminin aldo olunmasinin quyularin islonma obyektlori iizra cari istismar xiisusiyyatlori hagqinda
molum prognoz molumatlarindan istifado olunmagla hoyata kegirilmasi lazim galir. Bu ciir yanagsma
xiisusilo boyiik miqdarda qaliq ehtiyata malik va titkonmokds olan yataqglarin islonma somaraliliyinin
yiiksaldilmasi ti¢iin daha boyiik aktualliq kosb edir [1,2].

Yataqdan cari perspektiv islonma dovri arzinds maksimal slave hasilat hacmi ils horizontlar
tizro istismara daxil olunacaq quyularin sayindan asili olaraq méveud istismar imkanlari nozars
alinmaqla onlarin miiayyan edilon gézlonilon (prognoz edilan) hasilat hacmlori arasinda optimal
miinasibatin miioyyon edilmosi mosolosine baxaq. Tutaq ki, yatag moévcud quyular fondunun
komayilo istismar olunur. Hesab olunur ki, yataqg mohsuldar geoloji strukturlarina gora bir nego
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horizonta ayrilmigdir vo bu horizontlarda istismara yenico daxil olunacaq vs ya hasilatin intensivlog-
dirilmasi tizra tadbirlor hoyata kegirilocok quyularin sayindan asili olaraq miitaxassislor darin analiz
Vo hesablamalar sayssinds onlarin méveud istismar imkanlari (prognoz olunan hasilat hacmlori
haqqinda) haqqinda miifassal moalumatlara malikdirlor. Bu molumatlar ¢argivasinds horizontlar tizra
geyd olunan istismar imkanlar1 gabagqcadan malum olan hansi quyularin yatagdan miioyyon talobata
uygun olava hasilat hacminin slds olunmasina calb edilmali olmasinin miiayyan edilmasi talob
olunur.

Qeyd olunanlarla slagadar olaraq, isds yatagdan cari perspektiv islonma dovrii arzinds alava
maksimal hasilat hacmi ila horizontlar iizra istismara daxil olunacaq quyularin sayindan asili olaraq
movcud istismar imkanlar1 nazors alinmagqla onlarin miioyyan edilon gézlanilon (prognoz edilon)
hasilat hacmlori arasinda optimal miinasibatin miiayyan edilmasi masalasi dinamik programlasdirma
tsulunun tatbiqi ilo halll edilmisdir. Alinmis halldon islanilmanin miixtalif marhalalorinds quyularin
istismar imkanlar1 nozars alinmagqla neft vo qaz yataqlarinin ehtiyatlarinin somarali manimsanilmasi
izro zoruri giymatlondirmalorin aparilmasinda istifads oluna bilor.

PEIHIEHUE 3AJJIAYX OBECINEYEHU S JOIMOJIHUTEJBHOI'O
MAKCHMAJIBHOT'O OFBbEMA JIOBBIYM IO 3AJIE)KEH HE®TH U TA3A HA
OCHOBE ITPOI'HO3HbBIX JAHHBIX

Kniouesnie cnosa: 3anexsn, SHeprus I1acTa, 3amac, 100b14a, IKCIUTyaTarus

Pe3tome: B crartbe peleHa 3aadya OMNpPECNICHHS ONTHMAIbHOTO COOTHOIICHUS MEXITY
OKHJIAeMBIMHU (TMIPOTHO3UPYEMBIMH) 00beMaMH JOOBIYH C YI€TOM HMEIOIINXCS SKCIUTYaTallMOHHBIX
BO3MOXXHOCTEI B 3aBHCHMOCTH OT KOJIMYECTBA CKBa’XMH, BBOJUMMLIX B OKCILTyaTallUlO I10
ropu3oHTaM, W JOIIOJHUTCIBbHBIM MAaKCHUMaJIbHbBIM O6L€MOM IIO6BI‘II/I B TCUYCHHUC TCKYLICIO
MEPCTIIEKTUBHOTO MEPHOJia pa3paboTKU MECTOPOKIACHHS.

SOLVING THE PROBLEM OF PROVIDING ADDITIONAL MAXIMUM
PRODUCTION VOLUME ON DEPOSITS OIL AND GAS BASED ON FORECAST
DATA

Keywords: deposit, reservoir energy, reserve, production, exploitation

Summary: The article solves the problem of determining the optimal ratio between the
expected (projected) production volumes, taking into account the existing operational capabilities,
depending on the number of wells put into operation along the horizons, and the additional maximum
production volume during the current prospective period of field development.
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NAZIK LOVHONIN ROQSLORI TONLiYi UCUN BIiR
IDARDOLUNMA MOSOLOSI
Quliyev Hamlet Forman oglu, Seyfullayeva Xayals Idris qiz1
Baki Dévlat Universiteti, Baki sahori, Azarbaycan
Sumgqayit Dévlat Universiteti, Sumqayit gahari, Azarbaycan
e-mail: hkuliyev@rambler.ru, xeyaleseyfullayeva82@mail.com

Praktikada bir sira real proseslor nazik 16vhanin rogslari tonliklori ilo tosvir olunur [1], [2].
Ona gora do nazik 16vhanin roagsloari tonliyi ii¢lin idasolunma vo optimal idaroetmo masalalarinin
oyronilmasi aktualdir [3]. Qeyd edok ki, son doévrlordo nazik 16vhanin rogslori tonliyi tigiin
idaraolunma masalalari intensiv sokilds tadqiq edilir [4], [5].

Baxilan isds nazik 16vhanin ragslori tonliyi tiglin bir idarasolunma masalasi tadqiq olunur.

Tutaq ki, idars olunan proses nazik 16vhanin

2 2 2 2 2 2 2
pa_l:'FA(DAU)"'(l—V)ZaDau—a?ag_a?ag — (’ ,t) (l)
ot OXOY OXoy  OX° oy oy° Ox
ragslori tonliyi [1], [2],
ou(x,y,0
u(x, y,0) =up(x,y), % =u,(X,Y) )
baslangic sortlori vo
u(o,y,t) = 0,% =0,u(x,0,t) = 01M — 0,
3)
u(a, y!t)=O’W=O,U(X,b,t)=o,wzo

sarhad sartlori ila tasvir olunur, burada Q =Qx(0,T), Q=(0,a)x(0,b), a, b, T >0 miisbot

adadlar, Uy(X,Y), U,(X,Y)-verilmis funksiyalardir, belo ki, u, eW,(Q), u, € L,(Q), u(x,y,t)-
3

12(1-v?)

h(x, y) -l6vhanin qalinhigidir, 0 < 2, <h(X,Y) < 1, 1, p,-verilmis odadlordir va h(x,y)-in Q-da

16vhonin yerdayismasi, v(x, y,t)-idaroedici funksiya, D= -16vhanin ayilmo méhkomliyi,

iki tortibo godor kosilmoz téromolori var, E (E >0)-Yunq modulu, v [O<v<%j-Puasson

omsalidir, A-Laplas operatorudur, p(X,Y)-lovhonin kiitlo sixligidir, o, Q-da kosilmozdir vo
p(X,y) =y >0, y-verilmis ododdir, v(x, y,t) idaroedicidir.

Miimkiin (X, y,t) idareedicilor sinfi olaraq L,(Q) gétiirilir. Miisahido olaraq u(v)
funksiyasini1 gotiirak.

Torif. Ogor U(X, y,t) idarsedicisini L,(Q) fozasinda doyisdikds, u(v) miisahidesi L, (Q)
fozasinda miioyyan six alt fazani doldurursa, onda deyirlar ki, (1)-(3) sistemi idaraolunandir.

Forz edok ki, w(X, y,t) funksiyasi u(v) miisahidasinin doyisdiyi alt fozaya ortoqonaldir, yani

[w(xy.Hu)dxdydt =0, Vo eL,(Q).
Q

Ogor bu miinasibatdon alsaq ki, yw(x,y,t) funksiyasi Q-do sifira barabardir, onda (1)-(3)
sistemi idaroolunandir.
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Hor bir U(X, y,t) miimkiin idaraedici iglin (1)-(3) masalosinin imumilagmis halline baxilir.

Forz edok ki, &(x,y,t) funksiyasi asagidaki masalonin hallidir:

0°D 0°,  9*Do°¢E 9°D 0%

OX0y Oxoy  ox* oy®  oy? ox°
&y, =0, EE T o

pzt—fwt(l—V){Z ]=V/(X, y.0), (xy.)eQ, (4)

, ()

g 250y, o 20D _
£(0,y,t) =0, o =0,£(x,0,t) =0, Y 0,

(6)

£, y,t) = o,% —0,&(x,b,t) =0, 0.

0&(x,b,t)
oy
Hor bir v(x,y,t) miimkiin idarsedicisi ticiin (4)-(6) masalasinin W,2*(Q) fozasindan olan
timumilasmis hallina baxilir.
Isdo gostorilir ki, baxilan (1)-(3) sistemi idarsolunandir.

OJIHA 3AJIAYA YIIPABJIEHUA AJ151 YPABHEHUS
KOJIEBAHUII TOHKOM IIJIACTUHBI

Knrouegvie cnosa: ToHkas 1miacTiHa, 0000IIEHHOE PEIICHHE, YIPABISIEMOCTb,
Ha0JII01aEMOCTb.

Pe3rome. B nipenctaBneHHON paboTe paccMaTpuBaeTCsl KpaeBas 3ajava, ¢ pacipe1elICHHBIM
VIpPaBJICHUEM B MPABOM YacTH YpaBHEHHS KOJIeOAHWH TOHKOW IUIACTHUHBI. M3BECTHO, YTO MHOTHE
Hp&KTH‘I@CKI/Ie 3aa491 OIIMCBIBAKOTCA ypaBHeHI/ICM K0ﬂe6aHI/Iﬁ TOHKOI‘/’I IIJTaCTUHBI, HO HpO6J’I€MLI
praBJ'ISIeMOCTI/I 3TUM ypaBHeHI/IeM HpaKTI/I‘ICCKI/I HHUKOT'Ia HE I/I3y‘~IaJ'II/ICB. O[[I/IH N3 TaKUxX BOHpOCOB
UCCIeIoBaH B paccMmarpuBaeMoil paborte. Ilocie ompeneneHus ympaBisieMOCTH, C MOMOIIBIO
BBEJICHHS BCIIOMOTATEIILHON KpaeBOW 3a/layd M C WCIOJIB30BAHUEM PE3YJIbTATOB TEOpeMbl XaHa-
banaxa Jokazana yrpaBisieMOCTh PaCCMAaTPHUBACMON CUCTEMBI.

ONE CONTROL PROBLEM FOR EQUATION
OF THIN PLATE OSCILLATIONS

Key words: thin plate, generalized solution, controllability, observability.

Summary:. In this paper, we consider a boundary-value problem with distributed control in
the right-hand side of the thin-plate oscillation equation. It is known that many practical problems are
described by the equation of oscillation of a thin plate, but the controllability problems with this
equation have almost never been studied. One of these questions is investigated in the present work.
After determination the controllability, by introducing an auxiliary boundary value problem and using
the result of the Han-Banach theorem, the controllability of the system under consideration is proved.
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BIR DIFFUZIYA PROSESI UCUN OPTIMAL iIDARDETMO MOSOLOSI
IMammadov 9kbar Comard oglul
Oliyeva Hicran Hamlet qiz1, Abdullayeva Iranas 9ziz quz1
Sumgayit Déviat Universiteti, Sumqay:t sahori, Azarbaycan
e-mail: akbar.mammadov.46@mail.ru

Isda bir diffuziya prosesi iigiin optimal idaroetma masalasi tadgiq edilir. ©vvalca har bir geyd
olunmus idaroedicisi tigiin qarisiq masalonin halli tapilir. Sonra isa tapilmis hallin komayi ils optimal
idarsedicinin varligi haqqinda teorem isbat olunur. Daha sonra optimal idaraedicinin toyini qaydasi
verilir.

Forz edok ki, idaraolunan sistemin voziyyati

p(x) = 2D = div[a(x,y)grad u(t,x,y)] - aExNUEXY) + fEIPO, Q)
tonliyi
U@,x,y) = ¢(x,y), ()
baslangic sorti vo
U(t, x:Y)|x=0 =0, U(t' X, y)|x=11 =0, (3)
U(t,x,9)ly=0 = 0,U(t, %, ) x=1, = 0,
sorhad sortlori ilo tosvir olunur.

Burada a(x,y), q(x,y), f(x,y), @(x,y) funksiyalan D =[0<x<1[;,0<y <1,]
diizbucaqglisinda toyin olunmus kifayst qodor hamar funksiyalardir. p(t) idarsedici funksiyadir vo U
={p(t) € L,(0, 1| [lp(®)|l < L} miimkiin idarsedicilor sinifino daxildir.

Asagidaki funksionala baxaq:

J) = [f, U*(T,x,y)dydx (4)
(4) funksionali fiziki olaraq diffuziya prosesinin potensial enerjisini bildirir.
(1), (2), (3) mosalasi {igiin optimal idarsetmo mosalasi belo qoyulur: miimkiin idarsedicilor
sinifindon elo p(t) €U idarsedicisini tapmali ki, o, (1), (2), (3) mosalosinin holli daxilinds (4)
funksionalina minimum qiymat versin, yani

J(p) = f j U?(T,x,y)dydx — min
D

olsun.

Baxilan masala
T

T T
J(p) = I+<Jw(r)p(r)dr+jfR(T,s)p(T)p(s)ds
0 00

funksionalinin minimumunun tapilmasi masoalasina gitirilir.

Asagidaki teorem isbat olunur.
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Teorem. Ogor a(x,y) € C*[D],q(x,y)eC[D], f(x,y)eC[D], alx,y) >0, q(x,y) <0
olarsa, onda goyulan optimal idaroetmo mosalainin halli var vo yeganodir. Bundan olavo optimal
idarsedici p(t) asagidaki inteqral tonliyin

T
w(t) — j R(t,s)p(s)ds =0
0

hoalli olar.

OJIHA 3AJTAYA OIITUMAJIBHOI'O YIIPABJIEHU A
INPOIECCOB UDPDPY3IUU

Kniwouegvie cnosa: nuddysHble MmpolLecchl, ONTHMAIbHOE YIpaBlIeHHE, JIMHEHHOE
MHTErpajgbHOE YpPaBHEHHE, MOJI0KUTEIBHO-ONPEACIEHHOE SIPO.

Pe3rome: B pabote paccMaTpuBaeTcs OJHa 3a/laya ONTUMAJIbHOIO ynpasieHus 1uddy3HbIx
npoueccoB. CHauana onpeaesnsercst 0000mEHHOE pelIeHre CMEIIaHHbIX 3a1a4. Jlanee nocraBieHHAsS
3aJaya CBOJAWJIACH K HAaXOXJIEGHUI0 MHUHUMYMa KBaJpaTH4YHbIX (yHKIMOHAIOB. Jloka3aHo
CYIIECTBOBAHUE PEIICHUS TIOCTABICHHOM 3a1a4l U YKa3aH coco0 HaXOKACHUS PEIICHUs 3a1a4H.

ONE PROBLEM OF OPTIMUM DIFFUSION PROCESS MANAGEMENT
Key words: diffuse processes, optimal control, linear integral equation, positive definite core.
Summary: The paper considers the problem of optimal control of diffusion processes. First,
a generalized solution to mixed problems is determined. Further, the problem was reduced to finding
the minimum of quadratic functionals. The existence of a solution to the problem is proved and a
method for finding a solution to the problem is indicated.

I9dobiyyat
1. AJI.MamenoB. 3agaua ONTMMAaJbHOTO IOJBHXXHOTO YIpaBJIEHUS JJs Ipolecca
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INDEFINIT COKIiLi STURM-LIUVILL MOSOLOSININ MoXSUSI
ODODLORININ HOYOCANLANMALARI
Nasirova Leyla Vidadi qiz1
Sumgqayit Déviat Universiteti, Sumgayit sahari, Azarbaycan
e-mail: leyla.ashurova25@gmail.com

Asagidaki maxsusi iymat masalasina baxaq:

(y)=—(py)' +ay = Ar(x)y, xe(0, 1), 1)
a,¥(0) - 5,y'(0) =0, (2)
a,yQ+£y@Q =0, 3)

burada AeC spektral parametr, peC'[0,1], q,r eC[0,1], p(x) >0, q(x) =0, x[0,4], r(x)
funksiyasinin hom miisbot, ham do manfi giymotlor aldigi noqgtalor ¢oxluglarimin 6lgiilori miisbotdir,
a,, By, e, B, hogigi sabitlordir, belo ki, |, +| B, >0, |, +| B, >0, &, 8, 20 vo ¢, 3, > 0.
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(1)-(3) masalasi [1] isinds todqiq olunmusdur vo orada gostorilmisdir ki, bu masalonin
moxsusi adadlari hagigidirlor, sadodirlor vaiki sonsuzazalan ... >4 >...> A4, > A >0 vasonsuz
artan 0<A <A, <... <A <... ardicilhiglart amolo gatirirlor. Hor bir ke N igin A _(4,)
maxsusi adadina uygun y, (X) (Y, (X)) maxsusi funksiyasinin (0, 1) intervalinda diiz k —1sayda sads

stfirt moveuddur.
(2), (3) sorhad sortlorini 6dayan funksiyalar ¢oxlugunu S.S. ilo isaro edok. (1)-(3) masalasi

ilo isara edok. (1)-(3) mosalasinin asagidaki hayacanlanmasina baxagq:
2(y) + z(x) = Ar(x)y, x€(0, 1),
yess
spektral masalasina baxaq, burada 7 € C[0,1] vo 7(Xx) >0, x €[0,1]. Bu masalanin k -c1 (k € N) monfi

(4)

Vo miisbot moxsusi ododlorini uygun olaraq 4, . Vo A, _ iloisaro edok. [2] isindon molum oldugu kimi,
| A, — A IS =Mb] |, | A4, -4 |< Mb/

buradaM = max 7(x), b = j(yk*(x))zdx/jr(x)(yk*(x))zdx,k e N. Qeyd edok ki, k>2oldugda

| A=A | va | A, — A, | ifadalori ii¢lin bu ciir giymotlondirmalorin dogru olmasini hékm etmok

olmur. Bu igdo asas mogsad homin ifadolori k > 2 olduada giymatlondirmokdir.
Teorem 1. Asagidaki miinasibatlor dogrudur:

M;,—i”s-M[beij, | A, —A | < M(b;+ 1}, k> 2.

+

k k

BO3MYIIIEHUSI COBCTBEHHBIX 3HAUYEHUM 3AJAYH HITYPMA-JINYBUJLISA C
NHAE®UHUTHBIM BECOM

Knioueswte cnosa: 3anava llltypma-JInyBuinis, nHACUHUTHBIN Bec, COOCTBEHHOE 3HAUCHHE,
coOcTBeHHas GYHKIHSI, TPAHUYHOE YCIOBHUE, IPOCTOM HYIIb.

Pe3rome: PaccmatpuBaloTcs CreKTpaibHas 3aaada it omepatopa lltypma-JlnyBumns c
WHAC(UHUTHBIM BECOM U BO3MYILEHHs 3TOro omepatopa. ONEHUBAIOTCS PACCTOSHUS MEXAY
COOTBCTCTBYIOIIUMHU OTPULATCIBHBIMHA W ITOJIOXKUTCIIBHBIMU COOCTBEHHBIMHA 3HAUEHUSAMH DTUX
OIIEpaTOpOB.

PERTURBATIONS OF EIGENVALUES OF THE STURM-LIUVILLE PROBLEM WITH
AN INDEFINITE WEIGHT
Key words: Sturm-Liouville problem, indefinite weight, eigenvalue, eigenfunction, boundary
condition, simple zero.
Summary: Spectral problems for the Sturm-Liouville operator with indefinite weight and
perturbations of this operator are considered. The distances between the corresponding negative and
positive eigenvalues of these operators are estimated.
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VANDERMOND DETERMINANTA UYGUN MATRISIN TORSININ
HESABLANMASI DUSTURU
Ramazanova Lidiya Mammadsah qizi, Bayramova Aysel Alim qiz1
Sumqayit Doviat Universiteti, Sumqayit, Azarbaycan
Sumgqayit Dévlat Universitetinin nazdinda Sumqayit Texniki Kolleci, Sumqayit, Azarbaycan
e-mail: Lidiya.ramazanova.55@mail.ru

Isdo Vandermond determinanta uygun n —tortibli
A=), a=1Ln, f=1n,
matrising tors olan matrisin haseblanmasina baxilir, harada ki, a # a;, i, j e{L...,n}, i# j. Aydindir
ki, [1]

A== T](as-a,).

I<a<f<n
Ovvalco Amatrisini istonilon « —c1 satrirlo B —c1 stitununun kosismasinds yerloson ag’l

elementinin cobri tamamlayicisini hesablayaq (a =1,...,n, #=1,...,n). Bu cabri tamamlayic1 asagidaki
(n—1) —tortibli determinantdir:

1 ... 1 1.1

a-2 a-2 a-2 a-2
i+ja1 e dgg aﬂ+l...an
Aa,ﬁ = (_1) a a a a
ay ..ag, ag,.a,

n-1 n-1 n-1 n-1
a ..ayg ag;.a

A, ; cabri tamamlayicini hesablamaq tigiin miixtalif hallara ayri-ayriliqda baxaq:
1. a=11< B <nhali. Bu halda

8 .8y Ag.d, 1.1 1 .1

2 2 2 2
a ..ag,; ag,.a

q ...a a L
1 1 1 L1 p+1 n
Ay=ED"7 =(-)""a..a,8,,..8, -
-1 -1 -1 -1 n-2 n-2 ,n-2 n-2
al ..agy ag;.a a “..ayq agg.ay
p-1 n
— (_\*+8 .
-] 12| M-
y=1 y=p+1 1<y<&<n
=B B

2. a=n,1< B <n hali. Bu halda
1 ...1 1...1

Anﬁ=(—1)n+ﬂa1 % S =(_1)n+ﬁ(ﬁa7j [@:-a).

............................... T ez
o2 7#P.E2p

n-2 n-2 n-2
a ..z a7,

3. a =1, f=1hali. Bu halda
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a, ag .4, 1 1
2 .2 2
a a, ..d a a.
1+1|d2 A3 2 A3
A;=(D " |=a,a,..4,
n-1 ,n-1 n-1 n-2 ,n
a; " a; ..a a, a3

4. a=n, f=1 hal.. Bu halda A, =(-1)""

5. @ =1, f=n hali. Bu halda

W1
. a, -

:[H&;] H(a§ -4,
......... £=2 2<y<&<n
2.a"?

2<y<&<n

).

=)™ T](a -a)).

I @ —=)).

a a, .a,, 1 1 .1
2 .2 2 n-1
a;, a, ..a a a, ..a,._
1 1 2 -1 1 1 2 n-1 1
AL,=CDT Bl e G N R ;PO W =(-1 H{ ay}
.......................................... y=2  Ji<y<fen-
-1 -1 -1 n-2 on-2 n-2
a' T a; .ang a “a; “.ap,
1 1 .1
a, ..a
6. @ =n, #=n hali. Buhalda A, =(-)"" R [1@: ).
....................... 1< <ésn 1
n-2 on-2 n-2
a “a, “..a,;
7. 1<a <n, =1 hali. Bu halda
1 1 1
........................... 1
a-2 a-2 a-2 a a a
P I IYEE\CE 3 Lo
al ™ a a a -
a‘Z a3 . an (91 _____ ga—l)ELa ................................
-2 a-2 a-2
.......................... a; - a, a,
1 2 a-1
a’t at..at
a a a
a”l aﬂZ Tn-a
a+l a+l a+l
x (_1)1+"'+(i_1)+'91+"'+9a—l . a/rl a;rz T i
n-1 ,n-1 n-1
a”1 a”z Ta—i
harada ki, L,={(6,...0,,)2<6,<...<0,,<n}, 2<m<m,<..<m,<NVo
y=ln-a, oc=1n—-«a. Aydindir ki,
1 1 1
az‘l 870;2 ! infa
a91 aez aea,l aa+l aa+l ayo[wl n—-a
- I I (agf N aeff) ) i 2 . el = a, aﬂf
2 """" 2 """""" 2 Iy<éa-l e ylisy<ésn-a
as~ o= o n-1 .n-1 n-1
) agz aga—l a;rl a;zz ' @zn,a

Ona gora do
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1 1 1
aa72 aa72 aa—Z
172 3 n 1
A =D 0 o . |=EDTTx Z H (aai —8y ) %
a, a .4 (0100 1)el, U 1sy<cza1
ajt ajt..at

n—-a
S At I S ) R _a”é)}

=1 I<y<é<n-a
8. 1<a <n, f=n hali. Bu halda
1 1 ... 1

a+n a1a72 agiz"' ar?:lz a+n
Aa,n = (—l) . " = (—1) X Z H (a‘9§ — a‘gy ) X

o
Ay ,...0 1<y<é<a-1

a

n—-a
< (_1)l+...+(I—1)+91+---+9a71 X H aﬁy H (a;ry - aﬂk )j

=1 I<y<é<n-a

harada ki, D, ={(8,,...0, )< <..<0,,<n-1}, 1<m <7 <..<m ,<n-1vo 7z, =0,

y=ln-a,oc=ln-«.

Bl,l BZ,l Bn,l
y _ B,, ..B,
A matrisino tors matris A = Bio Bz 2| olar. Burada
Bl,n BZ,n Bn n
A, P
B, = A ,a=1.,n g=1.,n.

@®OPMY.JIbI BBIYNCJEHUS OBPATHON MATPHUIIBI 111 MATPHUIIbI
COOTBETCTBYIOIIEI'O AIETEPMHWUHAHTA BAHJAEPMOHIA
Knwouesvie cnosa: Martpuma, oOpatHas Marpuila, JAeTepMUHAHT BauaepMmonna,
anreOpanveckas JOTOTHEHHS.
Pe3ztome. PaccMaTpuBaeTcs BOIIPOC HAX0XKICHUS (POPMYJIIBI BRIYMCICHUSI 00paTHON MaTPHIIbI
JUISL MaTpHUIlbl COOTBETCTBYIOLIEro JeTepMuHaHTa Bauaepmonma. ®opMynbl BBIYHCICHHS
OCHOBBIBAIOTCS Ha MCIOJIB30BAHUHU aNreOpanyecKuX JJOIMOJIHEHUH SJIEMEHTOB MAaTpullbl. [Ipu
BBIUMCJICHUH alreOpandecKux JOMOJHEHUHN AJIIEMEHTOB PacCMaTpPUBAETCS HECKOJIBKO BApHAHTOB B
3aBUCHMOCTH OT MECTa PACIOJIOKEHUS AIIEMEHTOB B MaTPHIIC

THE FORMULA FOR CALCULATION OF INVERSE THE MATRIX
CORRESPONDING OF WANDERMOND DETERMINANT
Keywords: Matrix, inverse matrix, Wandermond determinant, algebraic complement.
Summary: The problem of finding the formula calculation of inverse the matrix of the
corresponding Wandermond determinant is considered. Formula calculation is based on using the
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algebraic complement of matrix elements. When calculating the algebraic complement of elements
several options are considered depending of the location of elements in matrix.

Odabiyyat
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BiR SINiF DIFERENSIAL TONLIYIN UMUMI HOLLI HAQQINDA
Yusifov Bakir Mahammad oglu
Sumgayit Doviat Universiteti, Sumgayit sahori, Azarbaycan
e-mail: yusifov.bakir@mail.ru

Coxlu sayda proseslar vardir ki, onlar birinci tortib diferensial tanliklorla tasvir olunurlar. Belo
tonliklardan dayisonlarine ayrila bilon, tam diferensialli, xatti vo Bernulli tonliklorini gostarmok olar.
Belo tonliklorin hall tisullar1 malumdur. Lakin el birinci tortib diferensial tonliklor vardir ki, onlarin
halli var, ancag hamin halli tapmaq miimkiin olmur. Bels tonliklordan biri do Rikkati tonliyidir. Bu
isdo Rikkati tonliyindon do genis olan bir sinif tonliyin imumi holli tapilmigdir.

Tutaq ki,

y'=ay" +r(x) (1)

soklinda diferensial tonlik verilmisdir. Burada « vo n sabit hoqiqgi adadlordir, n=0, n=#1, r(x)

miioyyan bir (a,b) araliginda toyin olunmus kasilmoz funksiyadir. Malumdur ki, hotta n = 2 olduqda
da (1) tenliyinin iimumi hallini kvadratura ilo qurmaq miimkiin deyil [1].

Bu isdo mosalo asagidaki kimi qoyulur: r(x) funksiyasi hansi sokilds oldugda (1) tonliyinin

timumi hallini tapmaq olar. Bu mogsadlo (1) tonliyinin hor iki torafini y ™" -2 vursaq

yY =a+r()y™ 2
tonliyini alariq. ©gar y*" =S ovozlomasi etsok (2) tonliyi

S =1-n)r(x)s™ +(l—n)a (3)
soklino diigor. Tutaq ki, r(x) :Ln. Burada f,c,d sabit haqigi adadlordir. Bu halda (3)
(cx +d)nt
tonliyi
S \ri
S':ﬂ(l—n)( j +1-n)x
cx +d
soklinds olar.
S
=1Z 4
cX +d )

avozlomoasi etsok vo S = z(cx+d), S’ =2z'(cx+d) +cz borabarliklorini nazars alsaq

Z'(ex+d)+cz=01-n)gz"t —(1-n)a
Vo ya
dz dx

~ ﬁ_ ~ T ox+d
@—n)pz cz+(1l-n)x
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tonliyi alinar. Bu tonlik dayigonlarins ayrilan difernsial tanlikdir. Tonliyi inteqrallasaq

1In|cx+d|: dz +C (5)

n

A-n)gz"t —cz+(1-n)a

borabarliyini alariq. Burada y*™" =S va (4) avazlomalorini nozoros alsaq (1) tonliyinin iimumi hallini

tapmis olariq.
Belalikla, gostordik ki, agor (1) tonliyi

e —— ;
(cx +d)nt
soklinds olsa, bu tenliyin timumi hoallini tapmaq miimkiindiir. Qeyd edak ki, n = 2 olduqda (1) tonliyi
moshur Rikkati tonliyina gevrilir.
Misal.

y =2yt s

3
2(x+4)2
tonliyinin imumi hollini tapin. Burada n=3, ¢c=1, a=-2, = —%, d =4. (5) borabarliyindan

istifads etsok tonliyin iimumi inteqralini

P Farcg 3= 2YIX+4 1| 1 4 1 8
J2y(x +4) \y(x+4) 3yJxsa 9

In|x + 4| = +C

soklinds tapariq.

Ob OBUIEM PEHIEHUU OAHOT' O KJIIACCA JU®DPEPEHIIUAJBHBIX
YPABHEHMH

Kniouesvie cnoea: obmee pemienue, nupdepeHmaibHOe ypaBHEHHUE C paseliieMbIMU
NepeMEHHBIMH, YpaBHEHHUE PUKKaTH.

Pe3tome. EcThb MHOrO TpOILECCOB, KOTOPHIC OINUCHIBAIOTCS MU PepeHIHaTbHBIMH
YpaBHEHHSMH TEPBOTO TOpsaka. K TakuM ypaBHEHHSM OTHOCSITCS YPaBHEHHUS C pa3esiieMbIMU
NEPEMEHHBIMH, ypPaBHEHUS B MONHBIX IU(QepeHnranax, JUHSHHbIE YpaBHEHHS W YpPaBHEHUS
bepHyiu. MeTob! pelieHns 3TUX YPaBHEHUI U3BECTHBI, OJJHAKO €CTh U TAKUE YPABHEHHUS IIEPBOTO
MOPSAZIKA PEIIEHUE KOTOPBIX CYIIECTBYET, HO HAaWTH 3TO pelleHHe HEeBO3MOXXHO. OJHO W3 TaKHX
ypaBHEHUH- ypaBHeHUE Pukkatu. B aT0i paboTte HaiiieHO 0011Iee pemeHne 0JHOT0, 00JIee MUPOKOTO
4yeM ypaBHeHHE PukkaTh, kiacca guddepeHnnaabHbIX YpaBHEHUH.

ON GENERAL SOLUTION OF ONE CLASS
DIFFERENTIAL EQUATIONS

Key words: general solution, differential equation divisible into variables, equation Riccati.

Summary: There are many processes which are described by first-order differential quations.
Total differentiable, linear and Bernoulli equations can be given as examples for those which are
divisible into variables. The solution methods for such equations are known. There are such first-
order differential equations which have solutions, but it is impossible to solve them. Riccati equation
is one of them. In this article, a general solution of one class equation wider than Riccati equation has
been found under certain conditions.
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NYUTONUN VO LAQRANJIN INTERPOLYASIYA DUSTURLARININ
(In,Te3)1_(Cr3Tey,)x MONOKRISTALLARININ ELEKTRIK
KECIRIiCILiYININ TEMPRATUR ASLILIGINA TOTBIiQi
Zeynalov Sahib Adigozal oglu, Olizads Elqayid Bakir oglu
Azorbaycan Déviat Pedaqoji Universitetinin Agcabadi filiali, Agcabadi, Azorbaycan
e-mail: sahib.zeynalov.64@list.ru, elgayid _41@mail.ru

Miiasir elektronikanin inkisafi yeni torkibli birlogsmalorin alinmasi vo onlarin xassalarinin
todgigindoan asilidir. Bu baximdan yeni yarimkegirici birlosmoalar boyiik ohamiyyat kasb edir. Alinmis
materiallar osasinda yeni cihazlar vo sxemlor yaratmaq mimkiindiir. Digar torofdon iigqat daha
miirokkab torkibli birlosmalorin cihazlarda tstbiq edilmosi probleminin mévcudlugu bels
birlosmolarin todgigini vo xassoalorinin axtarisim talob edir[1]. Belo yarimkegiricilor sirasinda
deffektli qurulusa malik indum telleridlari vo 3d kegid elementlori halkogenidlori gabageil mévgeda
dayanirlar. Onlardan boazi optoelektron, termoelektrik, maqgnit yaddasina malik olan cihazlarin vo
qurgularin hazirlanmasinda istifads olunur.

[2] —do gostorilmisdir ki, 3d kegid metallarin In,Te; birlosmosine daxil olmasi bu
birlosmodo asqar kegiriciliyi yaranmasina sobab olmur. Buna sobob alinmis birlosmodo miisbot
indium ionlarin yaranmasi gostarilirdi. Bu masalanin halli t¢iin [3]-miislliflori toklif edirlor ki,
In, Te5 birlosmoasino 3d kegid elementlorini indiviudal qaydada yox, onlarin halqogenidli birlosmolori
soklindo daxil etmok lazimdir. Qeyd olunanlara aydinliq gotirmok tigiin x < 0,05 olduqda
(In,Te3)1_(CrsTe,), birlosmosi alinmis vo onlarin elektrofiziki parametrlori  nozordon
kegirilmisdir[4]. Tocriibanin naticasi gostorir Ki, (In,Te3);_,(CrsTe,), monokristallarinin nisbaton
asag1 temperaturlarda moxsusi elektrik kegiricilyindo agqarlara géra genis kegciricilik oblast1 vardir.
Ancag ~350K temperaturda elektrik kegiricilyindo kaskin doyismo bas verir. Ehtimal olunur ki, bu
moxsusi kegiricilik oblasti ilo alagodardir.

Elektrik keciriciliyinin temperatur asililigindan goriindiiyii kimi asqarlara goro genis
kegiricilik sahasi vardir. Bu sahonin analizini aparmagq ti¢iin, forz edilmisdir ki, monokristallarin agqar
sahasindoaki kegiriciliyi kompenss olunmus yarimkegiricilordoki Kimi iki mexanizmas asason bas verir.
Yani kegiricilik eyni zamanda ayri-ayr1 asqar markazlarinin vo asqarlarin yaratdigi asqar zolaglarina
gdro bas verir. Aparilmis hesablamalardan bela naticoys galmok olar ki, in, Te; asasinda alinmis bark
mohlul monokristalinda kegiricilik avvalca xirda asqar markazlorine gors, sonra iss asqar zolaglarina
gOra bas verir. Temperaturun novboti artimi Kristallarda maxsusi kegiriciliyin yaranmasina sobob
olur. Ehtimal olunur ki, alinmig oxsar birlosmalarin fiziki xassalori arasinda analogiya olsun.

[5] mislliflori tocriibonin naticasi olaraq qurulmus oyrilori binodial oyrilora ayirmagqla
tonliklorini ¢ixarmaga cohd etmislor. [6] miialliflori in,Te;-Cr3Te, sisteminin faza diaqramina iki

2
parabolanin qollar1 kimi baxmis va noticads torkibin temperaturdan asililigini eaTﬁ% soklindo
miioyyonlosdirmislor. Umumiyyetlo bu sahods aparilmis todgigatlar tocriibonin ndvboti morhololori
hagqinda miiayyan fikir sGylomays imkan verir.

Tocriibadon alinmis noticolor osasinda asagidaki codvollor tortib edilmisdir. Uygun

konsentrasiyalarda elektrik kegiriciliyinin temperaturdan asili doyismasine miixtalif interpolyasiya
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diisturlarini totbiq etmok aktual hesab oluna bilar. Tacriilba zamani har 20K-don bir geydiyyat
aparilmigdir. Ancaq cadvallors har 40K-dan bir elektirik kegiriciliyinin qiymatlori daxil edilmisdir.
1mol%Cr;Te,

T,K 160 200 240 280 320 360 400 440
g,om~tsm | 1073 | 107%° | 10728 | 10727 | 1072% | 1072° 10724 10723
T,K 480 520 560 600 640 680 720 760
g,om~tsm [ 10722 | 10718 | 107%*| 10712 | 107%8 | 10705 10792 1022

2m0|%CI‘3Te4
T,K 120 160 200 240 280 320 360 400
g,om™tsm | 10727 | 10726 | 102> | 1072* | 10723 | 10722 1021 10~18
T,K 440 480 520 560 600 640 680 720
o,om™ism | 1077 | 107** | 1072 | 1071 10797 | 10704 10701 1004
3mol%Cr;Te,

T,K 150 180 200 220 250 280 300 330
o,om™tsm | 1072 | 10721 | 1072 | 107%° | 10718 10717 10714 10712
T,K 360 380 400 460 500 530 590 640
o,om™lsm | 1071 |[107%7 | 10704 | 10702 1002 1094 1096 1008

Alinmus torkiblorin elektrik kegiriciliyinin temperaturdan asili olaraq (neco) doyigmasini ifado
edon (g¢oxhadlini) o~ f(T) asililigini miiayyanlogdirmok mogsadi qarsiya qoyulmusdur. Qoyulmus
masaloni hall etmak tiigiin Nyutonun, Laqranjin, Qausun , Stirlingin, Besselin va s. interpoliyasiya
diisturlart mévcudur. Bu moasaloya Nyutonun birinci,

Pn(x) = yo + quo + %AZ}/O + .- +wAny0 '

n!
ikinci,
(q+1) (g+1)(q+2)

Po(x) = yn + qAyn—1 + 1 Z! Azyn—z + %A3
Tok=D)(=D™!
Jin=pik-j)
keciriciliyinin miixtolif temperaturlarda giymotlori hesablanmigdir. Sonda BASIC vo Packal
alqoritmik dilinds program tortib edilmisdir.

q(q+1)(q+2)..(g+n—-1)
n! Anyo’

Yn-3 +

vo Lagranjin L, (x) = Xj=o f (%)) I interpolyasiya diisturlar1 totbiq edilorok elektrik

NPUMEHEHUE UHTEPITIOJIAIIMOHHBIX ®OPMYJI HBIOTOHA U JIATPAHKA K
TEMIEPATYPHOM 3ABUCUMOCTHU SJEKTPOITPOBOJIHOCTH
(Inz Teg) l_x(Crg Te4_)X MOHOKPUCTAJIJIOB

Knwoueevie cnoga: 3ajava UHTEPHONSALNHM, €JIEKTPOIPOBOJHOCTb, TEMIIEpaTypHas
3aBHCUMOCTD.
Pe3zome. Ha ocHOBaHMM pe3yJabTaTOB dKCIIEpUMEHTa ObUla MpUMEHeHa Tabmuima

TeMIepaTypHO 3aBUCHUMOCTH 3JiekTponpoBogHocTH (In,Tez);_y(Cr;Tes)x MOHOKpHUCTAIIOB H
rocTaBjieHa 3ajadya HHTeprnossiiuu. COOTBETCTBYIOLIME HHTEPHOJSIUOHHBIE MOJIMHOMBI ObUIH
MOJIy4EeHbl IyTeM NPUMEHEHHS HWHTEPHOAIHOHHBIX (opmyn Herorona wu Jlarpamxka. beua
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pa3paboTraHa nporpamMma Ha anroputmuueckux sizpikax BASIC u Packal st pacuera 3aBucsiero ot
TeMIepaTypbl 3HAUEHHSI AIEKTPOIIPOBOIHOCTH.

APPLICATION OF NEWTON'S AND LAGRANGE'S INTERPOLATION FORMULAS TO
THE TEMPERATURE DEPENDENCE OF THE ELECTRICAL CONDUCTIVITY OF
(InyTe3)1_,(Cr3Tey)x SINGLE CRYSTALS

Key words: Interpolation problem, electrical conductivity, temperature dependence.

Summary: Based on the experimental results, a table was applied to the temperature
dependence of the electrical conductivity of (In,Tesz);_4(Cr;Te,)x single crystals and the problem
of interpolation was posed. Appropriate interpolation polynomials were obtained by applying
Newton's and Lagrange's interpolation formulas. A program has been developed in the BASIC and
Packal algorithmic languages to calculate the temperature-dependent value of electrical conductivity.
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ONPEJAEJEHHUE BO3MOKHOCTHU PEAIM3AIIMU IVNTIACTUYECKHUX
PEXKUMOB ITPU OIITUMAJIBHOM INTPOEKTUPOBAHUU
TOHKOCTEHHBIX KPYTJIBIX IINTACTUHOK
AnueB Jlamen Axmes OrJibl
00O «HIIII Hegpmeazaemomamy, 2. Cymeaum, Azepbatioxcan
e-mail: damed@mail.ru

HpOGKTI/IpOBaHI/Ie KPYIJIBIX TOHKOCTCHHBIX IJIACTUHOK MUHUMAJIBHOI'O BE€CA, NU3IrOTOBJICHHBIX
U3  OJHOPOAHOIO  WJACAJbHO-IUIACTUYECKOTO  MaTepuaia, SBISIETCd  aKTyaJbHbIM  JJIs
npuOOPOCTPOCHMS, aBUALMU M MAIIMHOCTPOCHMS. AHAIUTUYECKHE pEeIIeHUs 5TOi 3a1auu
OMPEACIISIIOTCS C MPUMEHEHUEM YCIIOBHs TeKydecTu Tpecka - CeH-BeHaHa um accOnMUpPOBAHHOTO
3aKOHa IUIacTU4ecKoro teueHus. Ho mpu 3TOM mnpaBHIBHBIA BBIOOpP IMJIACTHYECKUX PEKHUMOB,
XapaKTEPU3YIOLIUX MPEACIbHOE COCTOSIHUE KOHCTPYKLHMH, CTAaHOBUTCS 3aTPYAHUTENIbHBIM. [[s
yCTpaHEHMs] 3TOM TPYIHOCTH MpEAJIaraéM alrOpPUTM ONPEIEICHUs IJIaCTHUECKUX PEXHUMOB,
XapaKkTepu3yrmux GopMy IIaCTHYECKOro U3ruda B 3aBUCUMOCTH OT BHJIA MONEPEYHOM HArpy3KH U
(hOopMBI 3aKpeTICHUS.

BriOupaeM HUIMHAPUYECKYIO CHUCTEMY KOOopauHAT F'¢Z, The MIOCKOCTh I coBmagaeTr co

CEepPEeNMHHON TUIOCKOCTHIO TUTACTUHKHU ( I -pajuanbHas KoopauHata). Torjaa moBepXxHOCTh TEKy4eCTH

nnactuaky B wiockoctn f(M ;M ) = M? npumumaer Bu mectuyronsanka ABCDEF, e M,

M » 1 M -pannanbHas, OKpyXHas U MOJHAS U3THOAKOIINE MOMEHTHI.

BBupy OIHOPOAHOCTH MaTepuana TOHKOCTEHHOW KpPYIJIOW IUIACTUHKH  YCJIOBHE
MHHAMAJIBHOCTH 00bEMa CTAaHOBUTCS U YCJIOBHEM MHUHHMAIBHOCTH Beca. [lodTomy, 3a yciioBue
ONTHMAIBHOCTH OyJeM HCHOJB30BaTh YCJIOBHE MHHUMAJIBHOCTH O0BEMa, MPEIJI0KECHHbIC
J.Apykkepom u P.1Iunmgom [1]:

M, x+M_A
H
rne, y U A - CKOPOCTH KPUBH3HBI. 3aKOH M3MEHCHHS ONTHUMAJIBHOW TOJIIMHBI TUIACTHHKH TIPU

— const (1)

KOHKpPETHOH (opMe 3aKperieHHus ¥ BHUAEC HArpy3KH CYIIECTBEHHO 3aBHUCUT OT pPeallu3yeMbIX
TUTACTUYECKUX PEXKUMOB. [1JIs1 ompeiesieHnsi BO3SMOXXHOCTH PealTU3allii KOHKPETHBIX TIACTHYECKUX
PEKUMOB B OIIPEJICIICHHBIX 00JIACTAX, MPeIaraeM CICAYIONIUN alrOPUTM:
® B 3aBHCHMOCTH OT (DOPMBI 3aKpEIUICHHUS W BUA MPHUIOKECHHOW CTaTUYECKOH Harpy3ku
orpenesseTcss cxeMaThuuHas (opMma IUIACTHYECKOTO HM3TrMda CepeIMHHON IMOBEPXHOCTH
IUIACTUHKU;
¢ 110 popMe n3rnda 0TMEUArOTCs 00JIACTH, KOTOPHIE MOTYT XapaKTePU30BATHCS PA3TUIHBIMH
MJIACTUICCKUMU PCIKUMAMU;
® C TMOMOINBIO YCIOBHS peaju3aliil IUIACTHUYECKUX PEXKHUMOB JUISI Y3JIOBBIX TOYEK
HIeCTUYroJibHUKa Tekydectu Tpecka - Cen-Benana (tabmmma 1) wuccnenyercs
BO3MOXXHOCTh PEaTM3alii KOHKPETHBIX TUIACTHYECKUX PEKHUMOB JJISI COOTBETCTBYIOIINX
obnacteil, IpW ATOM YYHMTHIBACTCS, YTO Yy3j0Bble TOukM B u E mectuyrompauka
TCKYYCCTU HC COOTBCTCTBYIOT OITHMAJIBHOMY THPOCKTY KPYIJbIX TOHKOCTCHHBIX
IUTACTUHOK;
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Tabnuya 1.
Venosus peanuzayuu niacmuyeckux pejicumos

Ycnosus st Ycenosust [Tnactuueckunii
M3ru0aIINX MOMEHTOB TEKY4EeCTH pexum
M, =M, =M, =20, 1>0 C
M, =-M;, M_ =0 - y2>24120 A
M, =-M;=M, 7<0, A1<0 F
M, =M, M =0 y=>2-120 D

e C noMoIIbio ypaBHeHHs (1), acCOMMPOBAHHOIO 3aKOHA TEUEHUS, YPABHEHHSI pABHOBECHUS
IUIACTUHKU M COOTBETCTBYIOLIMX IPAHUYHBIX YCIOBUIA, U3JI0KEHHBIX B [2] ompenenstorcs

3aKOHBI M3MEHEHMH cKkopocTu mporuba @(F)u paaMasbHOro M3rubaromero MOMEHTA

M, (r) anst pa3nuuHbIX 00JacTeil;
. . do
e Cy4eTOM ycJIoBMii HenpepbiBHOCTH QyHKuui @(r), ar M, (r) ompenemnsiroTcst rpaHULbI
r

O6H8.CTCI>'I, B KOTOPLBIX PCAINU3YIOTCA COOTBCTCTBYIOIIUC TNIACTUICCKUC PCIKUMBI.

NAZIK DiVARLI DAIROVI LOVHOLORIN OPTIMAL LAYIHOLONDIRILMOSINDO
PLASTIK REJIMLORIN REALLASDIRILMA IMKANLARININ
MUDYYONLOSDIRILMOSI

Acar sozlor: dairavi 16vha, optimal layihalondirma, axiciliq sorti, plastik rejimlar.

Xiilasa. Minimal ¢akili nazik divarli dairavi 16vhalorin layihalondirilmasi zamam plastik
rejimlorin reallagsma imkanlarinin miioyyanlosdirilmo algoritmi toklif olunur. Lovha bircins ideal
plastik mateialdan hazirlanmigdir vo statik enino qlivvalorin tosiri altinda ayilir. Tresk-Sen-Venanin
axiciliq sorti vo axiciligin assosiasiya qanunu Nazars alinir.

DETERMINATION THE OPPORTUNITY OF REALIZATION OF PLASTIC REGIMES
IN OPTIMAL DESIGN OF THIN-WALLED CIRCULAR PLATES.

Key words: circular plate, optimal design, yield condition, plastic regimes.

Summary: An algorithm for determining the feasibility of plastic regimes during designing
thin-walled circular plates with minimal weight is proposed. The plate is made of a homogeneous
ideal plastic material and bends under the influence of static transverse forces. Tresk - Saint-Venant's
yield condition and associated flow rule is taken into account.

Jluteparypa
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TOYHOCTH I'PAJJMEHTHOI'O AJITOPUTMA B OJIHOM 3AJIAYE JIACKPETHOM
ONITUMM3AIINU
AxynaoB ®@. Cagur
baxunckuii eocyoapcmeennulil ynusepcumem, 2. baxy, Azepbatioscan
e-mail: akhundov.s@gmail.com

B pabote paccmatpuBaeTcs oJiHa HEJIMHEWHAS 3a/1aya TUCKPETHON onTUMuU3anuu. [ aTon
3a/1a4y IIPeAJIaracTCs ABOMCTBEHHBIN I'PaJUEHTHBIA aJlrOPUTM.

PaccMotpuM crienyrornyio 3amaqy (A) o paHiie ¢ OyJIeBbIMHU MTEPEMEHHBIMU:
max{ f (X,....X,) = F(X) =D cx : D ax <b, x =0v1i=1.,n},
i=1 i=1

rie
c=(c,..c,)eR, a=(a,.,a,)eR,beR!.
W3BecTHO, YTO TpaJluEHTHBIA aNTOPUTM HE BCErJla rapaHTHPYET MONyUYEHHs] ONMTHMAIBHOTO
pemenus st 3agaun (A) [1, 2] .
PaccMoTpuM OIMH M3 BO3MOXKHBIX BapHAHTOB MJSl YIYYIIEHUS TOYHOCTH TPaTUEHTHOTO
anropuTMa Uit 3amadu (A).

Haxonum c=C(f)=min{ Ciccj (1, ) el(f) }, ecin 1(f) =D

uc(f)=0, ecm I(f)=9.
3necy 1(f)={(,]):c;>c; 20,(,j)el, =1, 1, ={L..,n}}.
Teopema. [{ns1 3anauu (A) cripaBeiyiuBa cieayroias OleHKa
f(x)—*f(xg)S 1- 1 1
f(x) 1+(1—-c)(b-1)

rae X (x?) - ontuManbHOe (TpaJueHTHOE) penlenue 3a1aun (A).

OneHka U3 TEOPEMBbI CYIIECTBEHHO YIIYUYIIaeT paHEee M3BECTHBIC OLEHKH TPaJUCHTHOTO
ajropuTMa JJis 3a/1a4u o paHue [cM., Hanpumep 1]..

BIR DISKRET OPIMALLASDIRMA MOSOLOISI UCUN QRADIYENT ALQORITMIN
XOTASI
Acar sozlar: qradiyent, ¢anta, alqoritm, diskret, masalo
Xiilasa: Verilmis isdo bir diskret optimallasdirma masalasi tigiin qradiyent alqoritmin xotasi
tapilir.

ERRORS OF GREEDE ALGORITHM FOR ONE DISCRETE OPTIMIZATION
PROBLEMS
Key words: gradient, knapsask, algorithm, discrete, problems
Summary:: In This work, for one discrete optimization problem, an estimate of the accuracy
of the gradient algorithm is found.
Jluteparypa
1. Kosanes M.M. Marpouas! B quckperHoit ontumuzauuu. YPCA, 2003, 222 c.
2. Ramazanov A.B. On stability of the gradient algorithm in convex discrete optimisation problems
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O IPUBEJAEHUU 3AJTAYU TPOAOJIKEHUA I DJIVIMIITUYECKOT'O
YPABHEHMUS K 3AJJAUYE OIITUMAJIBHOI'O YIIPABJIEHUSA U EE UCCJEJTOBAHUE
Hcmaniosa I'onaii I'apuir KeI3bl
Cymeaumckuii I'ocyoapcmeennviti Yuueepcumem, Cymeaum, Azepbaiioxcan
e-mail: gunay_ismayilova_83@mail.ru

B pabote paccmaTpuBaeTcs OnHa 3ajaya MPOAOKEHUS Ul SJUIMITUYECKOTO YPaBHEHUS
BTOPOTO MOpsiaKa. JTa 3a7a4ya TPaKTyeTcs Kak oOpaTHas K HEKOTOpOHl mpsMoil 3amaye. B npsmoit
3amaue TpedyeTcs ONpeAeNuTh pelleHUe YpaBHEHHs 110 U3BECTHOM (YHKIMH, 33JaHHONW HA 4aCTH
IpaHUIbI paccMaTpuBaeMoil obnactu. OOpaTHas 3a7aya 3aKIF04aeTCs B ONpPeieIeHMH HEM3BECTHOM
(GYHKUUSAMU 110 TOMOJHUTENIbHOW MHpOpMaMU. DTa 3a/1a4a MPUBOAUTCS K 337aye ONTUMAIbHOTO
YIPaBICHUS, B IOJYYEHHOM 3aJade [OKa3bIBA€TCS TEOpeMa CYHIECTBOBAHMSA ONTHUMAJIBHOTO
yIpaBiIeHUs,, HEOOXOAMMOE M JOCTaTOYHOE YCIOBHE ONTHUMAJIbHOCTH B BHJE BapHALlMOHHOTO
HEPABEHCTBA.

PaccmotpuM B mmmmHgpe Q= {(X, y)eR™:xe(0,1), yeDc R”} - HAYaAIBHO-KPACBYIO

sanasy
2052 a2 |- soh- ), (e 8

a0, X2¥ -0, yep, @

;TUAEDZO,XE(OJ). (3)

3necs D « R"- orpannyennas o6acth ¢ JOCTaTOUHO IIaakoi rpanunei oD, | > 0 -3agannoe
uucino, f el, (Q), Qe LZ(D)- 3aJlaHHbIe PYHKINUU, KO OUIIUEHTHI a;; (y), i J :1,_n , a(y) 3aJaHHbIE
(GYHKIMH 1 OHU 00JIaJJAI0OT CJICTYIONUMHU CBOMCTBAMH:
a € Cl(D),a e C(D), a;(y)=a;(y).i,i=Ln,a(y)>0,yeD u > a;(y)&& 2ad & na
i,j=1 k=1
n ou : ou
mobeix  £eR", a=const>0;, — = Zaij —COS(V, Y ) -KOHOpMajbHasi TPOU3BOAHAS, V -
Ovy ija Oy j
eIMHUYHAs HopMaJib K OD .

3anaua (1)-(3) sBrseTcs 3amayueii MpoI0TDKEHUS [1, 2] Y OHA SIBJIIETCSI HEKOPPEKTHOM

3aJayeil.
PaccmotpuMm HekoppekTHyto 3aaa4y. (1)-(3) kak 00paTHYIO K CIEaYIOIeH MpsaMoii 3a1a4e
o’u &0 ou
2o &) [ralyu=f(xy), (xy)eQ, ©)
o’ i%ayi( J ayJ}

u(@.y) _, aul.y)
ox Lo

=Vv(y), y e D, )
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=0, xe(0,1). (6)

B npsimoit 3amaue (4)-(6) tpeOyercst ompenenuTh (PYHKIIHIO u(x, y) B () 10 W3BECTHOMU
bynkpu  V(Y) € LZ(D), 3aJaHHOM Ha vacTh TpaHmiel X =| paccmarpuBaemoit obiactu Q.
OOpatHasi 3aja4ya 3aKiovaeTcss B ompeaeiaeHnn Qyakuuii V(Y) u3 cootHoiueHuit (4)-(6) mo
JOTIOTHUTEIHHON MH(POpMAITUU

u@,y)=¢(y)yeD. (7)

O6parHast 3amaua HaxoxzaeHus Gydkimum V(YY) CBOAUTCS K CIEAyIOIIEH 3amade

ONTHUMAJIBHOTO YIIPaBJICHHs: HAiiTH Takyro GyHKIwo V(Y) U3 Kiiacca

V= {V(y)/ Ve LZ(D),a <v(y)<bn.s.na D}, 4TO OHAa BMecCTe ¢ pemreHueM 3amadu (4)-(6)
JOCTaBIISICT MUHUMYM ()YHKI[MOHAITY

3= [u0.ym-oly)fay, ®

D
rae U(X, Y;V)-pemenne 3anaun (4)-(6) mpu V =V(Y),a,b— 3amannsie uncio, a <b.

®ynkiuo V(Y) Ha3oBeM yrpaBieHHeM, a V - KJIaCcCOM JIOMYCTUMBIX YIIPaBJICHHH.
Oty 3amauy Ha3oBeM 3agaueii (4)-(6),(8). Mexny 3apauamu (4)-(7) u (4)-(6),(8) cymecTByeT
TECHssE CBsi3b- eciu B 3amade (4)-(6),(8) mi/n Jo(vV)=0, 1o nomomHutensHoe ycnosue (7)

BBITTOJTHSETCS.

B pab6ote nokassiBaercs nuddepermupyeMocts mo Opemre ¢pyHKIMoOHaNa (8) U BRIBOIUTCS
HEOOXOAMMOE M JIOCTaTOYHOE YCJIOBUE ONTUMANbHOCTH. B nanneiimem uToObl n30eratb OT
BBIPOXK/ICHUSI  TOJIyY€HHOTO HEOOXOJUMOIOo M JOCTaTOYHOTO  YCJOBHUS  ONTHUMAJIbHOCTH,
perynsapusyeMm QyHKIuoHa (8):

3,0)= 3,0+ 2 vy, ©

Teopema . [Ipu BbIllIC HAJOXKEHHBIX YCJIOBHSIX Ha jgaHHbIe 3amaun (4)-(6),(9) mus
ontumanbHocTH ynpasieHus V,(Y) €V Heo6XomuMo M IOCTATOYHO BBIIOJIHEHHE BAPUALIMOHHOTO

HCpPaBCHCTBA
[ly.(y)+ Bv.(N](v(y) - v.(y))dy > 0,

st moboro V=V(y) eV, rue v, (X, Y)- pelirenne conmpsuKeHHOM 3amaun K 3amade (4)-(6), (9) mpu

V=V, (y).

ABOUT REDUCING THE CONTINUATION PROBLEM FOR THE ELLIPTIC
EQUATION TO THE OPTIMAL CONTROL PROBLEM AND ITS RESEARCH
Key words: incorrect problem, continuation problem, optimal control problem, optimality
condition
Summary: In this paper, considered one continuation problem for a second-order elliptic
equation. This problem is tractated as the inverse to some direct problem. In the direct problem, it is
required to determine the solution of the equation by a known function given on a part of the boundary
of the considered domain. The inverse problem is consists of to determine the unknown function by
additional information. This problem is reduced to the optimal control problem, in the obtained
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problem, the existence theorem of the optimal control is proved and the necessary and sufficient
condition of optimality in the form of a variational inequality is obtained.

ELLIPTIK TONLIK UCUN DAVAM MOSOLOSININ OPTIMAL iDAROETMO
MOSOLOSINO GOTIRILMOSI HAQQINDA VO ONUN TODQIQI

Acar sozlar: geyri-korrekt masalo, davam masoalasi, optimal idaroetms masslasi, optimalliq
sorti
Xiilasa: Isdo ikinci tortib elliptik tonlik iigiin bir davam masalesine baxilir. Bu masalo miioyyan diiz
masalanin tarsi kimi sorh olunur. Diiz masalods baxilan oblastin sarhaddinin miiayyan hissasinda
verilon molum funksiya t¢lin mosalonin hoallini tapmaqg tolob olunur. Tars masalo olave
informasiyanin komoyi ilo sorhaddin miiayyan hissasinde namolum funksiyanin tapilmasindan
ibaratdir. Bu moasalo optimal idarsetmoa masalasine gotirilir, alinan masalods optimal idarsedicinin
varliq teoremi, variasional barabarsizlik soklinds optimalligin zaruri va kafi sorti isbat edilir.

Jlurepatypa
1. 1.Jlarrec P., JInonc XK.-JI. MeTon kBa3u oOpaleHus U ero NpuioxeHus. M. :
Mup, 1970, 336 c.
2. Kabanuxun C.M. OGpatHbie 1 HEKOppeKTHBIE 3a1a4yn. M3xanue BTopoe. Cub. Hayy.
u3a-Bo., HoBocubupck. 2009. 457 c.

OB ONPEJEJIEHUM T'PAHUYHOM ®YHKIIUNA 1151 YPABHEHUSA
KOJIEBAHUI MPSIMOYTOJIbHOM MEMBPAHBI
Kyanes I'amuer @apman oriibl, Hacuo3ane Bycana Hazum kbi3bl
baxunckuii 'ocyoapcmeennwiii Yuusepcumem, baky, Azepbaiioscan
Cymeaumckuii I'ocyoapcmeennviti Yuusepcumem, Cymeaum, Azepbauioxcan
hkuliyev@rambler.ru, nasibzade87 @mail.ru

1. MMocTanoBka 3a1aun. PaccMoTpuM 3a1ady onpesenenus napy GyHKIuit
(u(x, x,,1), Hx,,1))eW;(Q)x L, ((0,7,)x(0,T))m3 cnexyronmx cooTHOmEHHIT

Z:f_,‘ 22;?+2;:;+ f(x,%,,t),  (x,%,,t)eQ, @)
u(x,, %,,0) =@, (X;, X, ), %L:O:gpl(xl,xz), (x,,X,)eQ, 2)
58_;1 =0 = 88_)1(11 ver, =V(X,, 1), (%,,1)€(0,2,)x(0,T), @3)
aaTUZ x;=0 = s o, =0, (%,,1)e(0,2,)x(0,T), (4)
ul, o =a(x,,t), (x,,t)e(0,¢,)x(0,T), (5)

rie (X, %,,t)e Q=Qx(0,T)-napamnenemmmen, Q= {O <X, <l;,0<x, </, }HpHMoyFOJ'IBHI/IK,
0,>0,0,>07T>0-3anannpie uncma, fel,(Q)g, eW,(Q) ¢, eL,(Q)acL,((0,)x(0,T))-
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3a7aHHble PYHKIMHA. MBI TIPUBOJMM 3Ty 3a/a4y K 3a/a4e ONTHMAILHOTO YIpaBICHHS: TpeOyeTcs
127
HalTH MUHIMYM (QyHKIHOHANa J (V) = N _” [u (O, X5, t; V) - a(X2 , 1.')]2dX2 dt
00

npu orpammuernsix (1)—(4), rae U(X,,X,,t;V)—pemenne samauu (1)—(4), xoTopoe coorserctyer
GbyHKIMIO V(Xz,t).

®yuximio  V(X,,t)HasoBem ynpasnenmem. Ecii Mbl Haiiiem  ynpaBieHHe, KOTOPOe
nocrasnsier dynkimonany J,(v) HyJIeBOG 3HAUYCHHE, KOTJa JOTONHHTENbHOE ycioue (5)

BBITIOJTHACTCSL. PaCCMOTpI/IM 3aaavy MUHUMU3AIUN q)yHKIII/IOHaJIa
(LT
Jﬁ(v):Jo(v)+§”vzdxzdt,ﬂ>0 (6)
00

Ha BbinmykIoM 3amkayTom noamuoxectse L((0,7,)x(0,T)).

B pabote nonydaercs cneayrouuii pe3ynbrart
Teopema 1. IlycTb BBINOJHEHBI BHIIE IpeANoOaracMble YCJIOBHUS Ha JaHHBbIE 3aJadd

(1) — (4), (6). Torna ¢pynxmonan (6) menpepsisHo auddepennupyem no dOpere Ha Lz((O, l 2)>< (0, T ))
u ero guddepeHnHanT W TPaaMeHT B Touke VeV npu mpupamenun N €L, ((O,K 2)><(O,T))

OMMPCACIIAOTCA BBIPpAXKCHUSIMU

008,y = 0 590+, O,

3y 0) =113, 0+ Al )
Teopem 2. [IycTh BBIIIOJTHEHBI BCE YCJIOBHS Ha JIaHHBIE 3aJa4M (1)—(4), (6). Torma mis

ONTUMAJIBHOCTH YIIPABIICHHUS V*(XZ, t) eV B3anaue (1)— (4), (6) HEOOXOAMMO U TOCTATOYHO, YTOObI

BBITIOJIHATIOCHE HEPABCHCTBO
LT
T, U0 ). i =0
00

1 roodoro V= V(Xz,t) eV,rae w,(x,%,,t) = (X, X,,t;V, )~ pemenue conpsykeHHOM 3319l TIpH
v =V,(x,,t)

DUZBUCAQLI MEMBRANIN ROQSLORI TONLIYI UCUN SORHOD
FUNKSIYASININ TOYIN OLUNMASI

Agar sozlar: diizbucagli membran, sorhod funksiyasi, funksionalin minimallagdiriimasi,
optimalliq sorti.
Xiilasa: I3do diizbucagli membranin ragslori tonliyi {igiin sarhod funksiyasmin toyin olunmast masalosine
baxilir. Namolum sorhad funksiyasi alave sortin komayi ilo qurulmus funksionalin minimumun tapilmasi
mosalasine getirilir, funksiyanin qradienti hesablamlir, optimalliq {i¢iin zoruri vo kafi sort ¢ixarilir. Isin
sonunda, qradientin proyeksiya {isulu ilo optimal idarsetmoni tapmaq {igiin bir alqoritm verilir.

ON DETERMINING A BOUNDARY FUNCTION FOR AN EQUATION
RECTANGULAR MEMBRANE OSCILLATIONS
Key words: rectangular membrane, boundary function, minimization of functional, optimality
condition.
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Summary: In the work considers the problem of determining the boundary function for the
equation of oscillation of a rectangular membrane. The search for an unknown boundary function is
reduced to the problem of minimizing of functional constructed with the help of additional information,
the gradient of the functional is obtained, the necessary and sufficient optimality condition is derived. At
the end of the paper, an algorithm for finding the optimal control with the gradient projection method is
given.

Jluteparypa
1. KabGanuxun C.M. O6paTHble 1 HEKOppeKTHBIE 3anaun. HoBocubupck, Cubupckoe HayqyHO
n3narenbcTso.2009.
2. BacunbseB @.I1. MeToap! pemeHns SKCTpeMalIbHBIX 3a1a4. M., Hayka, 1981.

T'PAHAYHOE OIITUMAJIBHOE YIIPABJIEHUE KOJIEBJIIOIENACSA CUCTEMBI
‘MaMe}IOB Axo0ap Jl:xkomapa OFJII)I‘

AnueBa Xumkpan I'amutet kbi3bl, A0ayiiaesa Upana A3us Kbi3bl
Cymeaumcxuii I'ocyoapcmeennvii Yuusepcumem, Cymeaum. Azepbauioxcan
e-mail: akbar.mammadov.46@mail.ru

B pabote mccrnemyercsi TpaHWYHOE ONTHMAJIBHOE YIIPABICHUE KOJECOIIOMIEHCS CHUCTEMBI.
JlokazaHa TeopeMa o CyIIeCTBOBAaHHH PELICHHUS TOCTABICHHON 3aJaui. YKa3aH CIoco0 ompeiesie Hus
ONITUMAJIIFHOTO YIPABJICHHUSI.

KnrodeBble cnoBa: TpaHHMYHOE YIPaBJICHUE, ONTUMAIBHOE YIPABJICHUE, KBaJPaTUYHBIHI
(byHKIMOHA.

[Tyctp KonebGaHue yHpaBIsIeMONW CHCTEMBI B CONPOTHUBIEHHOH cpelle OIMUCHIBACTCS
CIIETYIONINM ypaBHEHHEM

O'y(xt) _ . 0°y(xt) ,  a'y(x.1)

o2 ox2 oo 470 @
y(%,0) = (x), ¥(x,0) =w(x), )

N ——
a,y(0,t) +a,Y,(0,t) =u(t), -

a,,y(1,t) +a,,Y, (I, t) =u(t)
3nech (D(X) ,l//(X) 3aJjaHHbIC (YHKIIUU B [0, |], 8.211 + 8.212 > O, 8.221 + 8222 > 0,
| — wmma 0ankuy, U(t) — ynpasistonias (QyHKIHS W3 MHOXECTBA JOMYCTUMBIX YIIPaBICHHI

U={ut)eLOT)u)<1 }.

IlocTaBnena 3amada ONTHMAIBHOIO YIPAaBICHUS B BUJE: U3 MHOXECTBA JIOIIyCTHMBIX
YIPABJICHUN HAWUTU TaKoe U(t) eU, uro [IPU pEUICHUU 3a1adu (1), (2), (3) JOCTABIISIET

HAaUMEHBIIIEe BO3MOXHOE 3HaUCHHE (PYHKIIMOHAITY
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I(u) = J Iy T) = QO + [y (% T) - Q(x)F fix + ﬁiuz(t)dt, @

rae Q,(X) n Q,(X) samanntie dpynxmm s [0, |], L > 0 samannoe uuco.
HHH KaxXaoro Q)HKCI/IpOBaHHOFO AOIMyCTUMBIX praBHeHI/Iﬁ PEUICHUC T'PAaHUYHBIX 3aJ1a4

(1) - (3) MOKEM IPEACTABUTH B BUIC [2]

y(x,t) = é[@k cosa,/ At +ﬁ% sin a,/At+

+aA, ﬁk}u(r)sin a /A (t—7)dz]X, (%), (5)

rIe

{Xk(x):—%a)k COS @, X + SiN a)kx},a)k: 1_/10“%,{ =L2}

P = Ig(P(X)Xk(X)dX, W, = j;l//(X)Xk(X)dX, B, = i X, (X)dx.

OtMmeruM, uTo QyHKIMS onpeaesieHHas Gpopmymnoit (5) SIBJISIETCST 00OOIIEHHBIM PEIICHHEM
s (1) — (3).
Hcnone3yst dopmyiny sl ONpeAeNieHus pelIeHUs 3aJadu (1) — (3) Mociie  HEKOTOPBIX

HKBHUBAJICHTHBIX MpeoOpa3oBaHuil PYHKIIMOHAT (4) MOHO IIPUBECTHU K BUAY:
T TT T
J(u)=1+2[w(t)u(t)dt+ [ [R(t, su(t)u(s)dtds + B[ u(t)dt, @)
0 00 0

rae a)(t) U R(t, S) ONPEIEIAIOTCS HAYaJIbHBIMU JTAHHBIMH JUIS 3a1a41 (1) — (3)
OJIHO3Ha4YHO. DYHKIIUHU a)(t) u R(t, S) SABJISIIOTCS HENIPEPBIBHBIMU Ha [0, T] u

[0 <t<T;0<s< T] cooTBeTCTBEHHO. Kpome Toro R(t, S) ABJIAETCS M0JI0KUTEIBHO-

ONPEAEICHHBIM SIPOM B KBaJIpare.
JloxazaHa

Teopema 1. CymiectByeT X0Ts Obl OJHO YIPaBISIOLIEE BO3JICHCTBUE U(t) , KoTopoe mpu

PEIICHUAX 3ada4n (1) - (3) JOCTaBJIACT HAMMCHBIIICC 3HAYCHUEC (1)YHKIII/IOH3J'Iy (4) .

Hcnonp3ys npaBuiia BEIYUCICHUS IPpaJIieHTa (PYHKIIMOHAJIA MOKHO IOKa3aTh, YTO

gradJ [u]= Z{a}(t) +} R(t,s)u(s)ds + ,Bu(t)} .

CripaBeUIUBHI CIIEYIONUE TEOPEMBI.

Teopema 2. a) Ecm U, (t) ABJISICTCS PEIICHUEM YPaBHECHUS
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.
w(t)+ pu(t) + I R(t,s)u(s)ds =0, (7) ynosrersopsiomee ycnosuo U, (t) €U,
0

TO 3TO YIPAaBIEHUE ONTUMANIBHOE.
0) Ecm U, (t) ONTUMAJIbHOE YIPABICHUE, YAOBJICTBOPSIONIECE YCIOBUIO HUO ('[)H <1, 1o
OHO SABJIACTCA PCIICHHUEM YPABHCHUA (7) .
Teopema 3. IlycTh UHHTErpalibHOE YpaBHEHHUE (7) HE HMEET peIICHUE U(t)

yaoBieTBopstomiero yciaosuo U (t) elU. Toraa nis Toro 4ro6er ynpasnenue U, (t) e U 60

OIITUMAaJIbHBIM, H€06XO)II/IMO n a0CTraTo4yHoO, YTOOBl OHO SIBJISJIOCH pe€micHUEM CIICAYIOMIETO
HEJIUHEHHOIO HWHTCTPAJIBHOI'O YPABHCHUSA

o(t) + pu(t) +} R(t,s)u(s)ds
o)+ Au(t) + [R(t, s)u(s)ds

Ilocnenuss TCOpEMa 03HAYACT, YTO MUHUMYM (IJYHKLII/IOHaJ'Ia (6) AOCTUTaCTCA HA I'paHULlAX

o6mactn U , o ectn HUO ('[)H =1.

=u(t) (8)

L,(0,T)

U3 CYHICCTBOBAHUSA OIITUMAJIBHOI'O YIIPABJIICHUA CICAYCT, YTO YPAaBHCHUC (8) UMECT
pPEIICHUE BCSKHI pas, Korjia ypaBHCHHUEC (7) HE UMCCT PCIICHUEC B

U . CHGHOB&TGHBHO, OIITUMAJIBHOC YIIPABJIICHHUC OIIPCACIIACTCA KaK pCIICHUC JIMHEHHOT' O
HHTCIpaJIbHOI'O YpaBHCHUA (7) HJIM KaK pCUHICHUC HEJIUHEHHOIO HHTCTIPAJIbHOI'O YPAaBHCHUA (8) .

KpOMe TOr0, JICTKO MOKHO IMOKa3aTh, YTO IIpH

HCO(t)H > HR('[, S)H UHTETPAIbHOE yPaBHEHHUE (7) ne umeer pemenns B U |

ROQS EDON SISTEMIN SORHODDON OPTIMAL IDARO EDILMOSI
Acar sdzlar: sorhoddon idaroetmo, optimal idarsedici, kvadratik funksional.
Xiilasa. 1sdo rogs edon sistemin sorhoddon optimal idaro edilmasi mosalosi todqgiq olunur.
Qoyulan masalanin hallinin varlig1 hagqinda teorem isbat olunur. Optimal idaraedicinin toyini iisulu
verilir.

OPTIMAL BORDER CONTROL OF THE DANCING SYSTEM
Key words: boundary control, optimal control, quadratic functional.
Summary: The paper investigates the boundary optimal control of an oscillating system. A
theorem on the existence of a solution to the problem is proved. A method for determining optimal
control is indicated.

Jlureparypa
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MPUBJINKEHHBIE PEIIEHUSA HHTEPBAJIBHOM 3AJJAYN YACTUYHO-
HNEJOYUJIEHHOTI'O TIPOT'PAMMMWPOBAHUS
Mameooe Kusa3z Illupacnan oenvt, Mameonu Huzap Ozmaii Koi3vl
Hucemumym Cucmemnvix Ynpasnenuii HAH Azepbaiioscana,
bakunckuii 'ocyoapcmeennwiii Yuusepcumem, baky, Azepbaiioscan
e-mail: mamedov_knyaz@yahoo.com, nigar_mamedli@mail.ru

1. BBegenue. PaccmarpuBaeTcs cieayromasi HHTepBaibHas 3a7a4ya YaCTUYHO-IIETOUMCIICH-
Horo nporpammupoanus (3ULIII):

Zn:[gjlai]xj + i[g,.,é,-]x,. —> max @
Zn:[éijvé_lij]xj + _i[giwaij]xj <[b;,bi], (i=1m), @
OSXdej,(j=1y_N)! (3)

X; —uebie, (] =1n), (N<N). 4)

31ech MpuHUMAaeTCs, uTo Kod(hGummeHTsl 3a1auu (1)-(4)-11es1bie U yA0BICTBOPSIOT CIEAYIONUM yC-
noeusm: 0 < ¢; < cj, 0< a; < aj, 0< b, <bi, (i=1m; j =1, N) 3ananHsle Hensle uncia. Kpome Toro,

JIOJDKHBI BBIITOJTHATHCS CIICIYIOIINE €CTECTBCHHBIC YCIIOBUS s Kod(duuuentos 3aaaqn (1)-(4):
N — -
> ayd; >bi, (i=1m).
j=1

A ecim nmna Beex i,(i=1m) »3TO ycinoBHE HE YAOBIETBOPSAETCSA, TO pEIICHUE

X =(d,,d,,...,dy) Oynmer HammydmmMm, T.e. ONTHMAIBHBIM penreHneM 3a1aud (1)-(4). Heooxonmmo

N
OTMETHUTb, YTO ECIIH JUISI HEKOTOPOTO HOMEPA . BBINOJHSCTCS] HEPABEHCTBO Zai* id; < bi., (i=1m),
j=1
TO 3TO HE SIBJIIETCS] OTPAaHMYEHHUEM JJISl CUCTEMBI (2) U ero MOXKHO omyckaTb. [loaToMy 31ech Mbl
npeanoaraem, 9ro s 3aaauu (1)-(4) BelenepedncieHHbIe YCIOBHS BBITIOTHSIIOTCS.

OtMmeruM, uyTo 3amauy (1)-(4) Ha3pIBaeTCs 3amauell YaCTUYHO-IIETOYUCIECHHOTO MPOTPaM-
MUpPOBAHHS C WHTEPBAIBHBIMU JaHHBIMH, WJIM MHTEPBaJbHAS 33Jadya 4aCTHYHO-IEIOYHCICHHOTO
nporpamMupoBanus. 3agava (1)-(4) BxoauT B kiaacc NP-OMHBIX, MOCKOJIBKY BCE BBIIICYKa3aHHBIC
YacTHBIE Cllydau 3TOU 3aJlauM, KpoMe 3ajad JTuHeitHoro nporpammupoBanus NP-nonusie. Ipyrumu
cloBaMH, TpynHo-pemiaemble [1,2]. Pasnuunble Kiacchl MHTEPBANbHBIX 3a7ad ILIEJIOYUCICHHOTO
IIPOrpaMMUPOBAHMSI MCCIIEA0BaHbl U pa3paboTaHbl crnennduueckue MeToasl B padorax [3-9]. A B
paborax [10,11,12 u np.] ucciaenoBaHbl MHTEPBAIBHBIC 3a7a4d JTHHEWHOTO (HEIEJIOYUCICHHOTO)
nporpammupoBanus. Heo0XxoauMo 3aMeTHTh, HACKOJBKO HAM H3BECTHO, 3a/aya YacTHYHO-
[EJTOYUCIEHHOTO MPOrPaMMHUPOBAHUSI C WHTEPBAIBHBIMU JIaHHBIMH €€ HE HCCleNoBaHa. JTO
MOJKET OBITh CBSI3aHO CO CJIOKHOCTBIO Pa3paOOTKH METOA0B UX TOUHOTO PELICHHUS.
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B npencraBnenHoit pabote BBeNEHBI HOBbIE MOHSTHUS JOIMYCTHUMOTO, ONTHUMHCTHYECKOTO,
MMeCCUMHUCTHYECKOT0, CYOONITUMUCTHYECKOTO U CYOINIECCUMUCTUYECKOTO pereHuit as 3agaun (1)-
(4) u pa3zpaboTan anropuT™ €€ NpUOIMKEHHOTO perteHus. [Ipr 3ToM BOCTIONB30BAIMCH TPUHITUTIAMU
MHTEPBAJIBHBIX UCUUCIICHHUH, BBEJICHHBIE B pabote [13].

2. IlocranoBka 3amaum. CHavana MpeACTaBUM HEKOTOpHIE MPUKIAJHBIE 3HAYEHHUS pac-
cmotpennoi mozaenu (1)-(4). Jdomyctum, uto npeanpustue Boimyckaet N BuaoB ToBap. Ilycts u3
HuX N< N BHUIOB IITy4HBbIE TOBAPHL, a 171 N —N BUI0B HemTy4YHbIE. [1yCcTh A MPOM3BOACTBA

9TUX TOBAPOB BBIAEICH M BHUIOB PECYpPCOB, BXOAAIIMMI B UHTEpBa [b; ,bi], (i =1, m) . Kpome s1oro,

TPEJIIIOIOKIM, YTO JUISl IPOM3BOJCTBA €AUHUIBI | -OT0 TOBapa TPEOYETCst pacXojl, KOTOPBIA BXOIUT
B uHTepBan [a;,ai], (i= 1,m; j=1,N). TlpumeM, uTO NPUOBLIb M3 TPOJAKH KAXKIOTO | -OTO
€/IMHHUIIBI TOBAPA BXOIUT B HHTEPBAI [C;, c il, (j=1,N). Ilycts TpeOyeTcs HalTH TaKHE KOJTUYECTBA

IJIAaHUPOBAHHBIX BUJOB HITYYHBIX W HCUHITYYHBIX TOBApPOB, AJIA KOTOPBIX CYMMApPHLIC pacXoldbl HEC

IIPEBBIIANIN  BbIACNICHHbIE pecypebl  [by,bi], (i=1,m), coorBerctBeHHO. IIpu 3TOM CymmapHas

npulbib  Obuta  MakcumanbHOW. Ecmu  npunumars  HemssectHbie X, (J=LN), rme

X; —uensie, (j=Lmn<N), mo nonyyaemcs mooens (1)-(4).

0<x;<d,, (j=LN), "

Heo6xonuMo OTMETHUTB, 4TO B 00JACTSAX NMPOU3BOACTBA, /i€ BBITYCKAIOTCS TOBApbI, YacTh
KOTOPBIX JOJDKHBI OBITh IITYYHBIMH, 00SI3aTEILHO IMEET MECTO paccMOTpeHHast Moaedib (1)-(4).

3. Teoperuueckoe oO0ocHOBaHHEe MeToda. [Ipexae yeM NpeACTaBUTh METOJN PEIICHUS
3amaun (1)-(4), BBen€M HEKOTOPBIEC OMPEACIICHHsI. DTH ONPEACICHUS SBISIOTCS 00see 0000mEHHOM,
YeM ONpeJeNieHHs, BBeIEHHBbIE B pabore [14] nmis WMHTEpBaIbHOW 3aJaud 4YacTUYHO-ByneBoro
IPOTPaMMHPOBAHUSI.

Onpegenenne 1. JlomyctumbiM pemieHuem 3aaaun (1)-(4) Ha3bIBaeTCsI HEKOTOPBIH BEKTOP

X = (¥, Xy, Xy ), KOTOPBIA yJIOBIETBOPAET cucteme (2)-(4) misn Va E[Qij,aij] u Vb e[b,,bi],

(i=1m; j=1N).

Otcroga BUAHO, 4TO 17 peuieHus 3aaayu (1)-(4), HeoOxoaumo obecrieunBaTh yCIOBHE HE
MIPEBBIICHUS] CYMMBI HEKOTOPBIX Pa3IUYHBIX WHTEPBAJIOB OT 3aJaHHOTO HWHTEpBaNa, MPH 3TOM
JOCTUYh MAKCUMAIBHOCTH CYMMBI COOTBETCTBYIOIINX HHTEPBAJIOB.

Omnpepenenne 2. Jlomyctumoe permenne X °° = (x°, x5",..., X3’) Ha30BEM ONTUMHCTHYEC-KUM

peutennem 3amaun (1)-(4), ecniu aus Vb e[b,,bi], (i =1,m) y/IOBIETBOPSIOTCA COOTHONICHUS

N _ N _
Zgijx?p <b,, (i=1,m), u npu sTom 3Ha4yeHue Gpynkuuu f° = ZC jX]" OyneT MaKCUMaJbHBIM.
=1 =1

Omnpenenenne 3. Jlomyctumoe pemenne X ° = (x°,X),..., X\ ) Ha30BEM NECCUMUCTUYECKUM

peurennem 3amaun (1)-(4), ecniu ana Vb e[b,,bil, (i =1,m) YHOBIETBOPSIOTCS COOTHOLICHHS

N o N
Zaijxp <b, (i=1m), u npu 3tom 3HayeHue pyukuun f° = Zg ;X] OyneT MaKCUMAJIbHBIM.
=1 j=1

W3 nocneaHUX IBYX OMpeeNeHU OTy4yaeTcs, YTO 3a]ja4a HaX0KI€HUSI ONITUMUCTUYECKOTO
1 MIECCUMHUCTHUYECKOTO PelIeHu HHTepBalibHOM 3a1aun (1)-(4), Takke BxoauT B kiace NP-moaHbIX,
IIOCKOJIbKY 4YacTHblEe ciydyan 3Toi 3aaauun NP-monsble. [loaTomy MBI paspaOoTanu METOJbI
npUOIMKEHHOTO PEIICHUS] MHTEPBAIBHOM 33141 YaCTHYHO-IIETIOYMCICHHOTO TPOTPaMMHUPOBAHUS U
Ha3BaJIM €ro CyOONTUMHUCTUYECKUM U CYOTIECCUMUCTUYECKUM PELIeHUSIMH.
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[Ipu pa3paboTke MeToga MOCTPOCHUS CYOONTHMHCTHUYECKOTO U CYOMECCHMHUCTHUYECKOTO
pemnieHuit OyJIeM HCIOJIb30BaTh dKOHOMHYECKYIO WHTeprnperanuio 3amadu (1)-(4) BBenéHHbIE B
IIOCTaHOBKE 3a1aun. JIOIyCTHM, 4TO HEKOTOPBIN | — bIii ToBap npoussoautcs. Toraa HeoOX0 UMb

pecypc W3 BBIJEICHHOTO 00IIero pecypca [l_)i,Bi],(i =1,m) GymeT BXOJIWTb B HHTEpPBAl [e_lij,ai,-],
(i=1m; j =1, N). ITpu 5ToM, PUOKLIE ITOTO j — OO TOBApa JOKHA BXOIMUTH B HHTEpBAN [C i C il
(j =1 N). OueBuaHO, UTO TPHOBLIH IETEBOH QYHKIMH 32 KXY IWHHITY PacXoia Ul | —Oro
toBapa (j =1,N) GymeT cocTaBIATh KAK MUHEMYM

- [Qj’Ej]z [lecj]_ C(j=1N). 5)
: [Q’ijiaij] miax[gipaij]

W3 3TOro COOTHOIICHUS, CIEAYET, YTO HY)KHO MPOU3BOIUTH TAaKOW TOBap C HOMEPOM |,, VIS

KOTOporo (5) OyneT MaKCUMalbHbBIM:

[gjiaj]_ _ [(_:j*laj*_] (6)

J m.ax[gij’aij] - max[éij*vaij*]'
I 1

CootHomieHnue (6) MoKa3bIBaeT, 4TO Ui MOCTPOEHUSI CYOONTUMHCTUYECKOTO U CYONEeCCUMUCCTH-

YCCKOro peI_HeHI/Iﬁ HOMCD j* JOJIKCH OIIPEACIIATHCA U3 CIICAYIOIIUX COOTHOIIEHHUM COOTBETCTBEHHO:

C| Ci
max =
I maxa; maxa;
1 1

, (7)

C; Ci
max — = = ——, (8)
I maxai  MmaX ai.
I I
O4eBHIHO, YTO IPU MOCTPOECHUH CYOONTUMHUCTUYECKOTO U CyONECCUMUCTHUECKOTO PEIICHHIA
Ha ocHoBe kputepueB (7) u (8) 00s3aTeIbHO YUUTHIBATh 00CTOATEIBCTBO, B KAKOM HHTEPBAJ BXOJIUT

Homep J« T.e. o€l =[L..,n] um j.e R=[n+Ln+2...,N].
B nanHoit paboTte Hamu pa3paboOTaHbl 2 METOMA ISl TIOCTPOCHUSI CYOOIITUMUCTHYECKOTO U
CyOIeCCUMUCTHYECKOTO pemiennii 3a1auu (1)-(4), yauTeiBas 3TH 00CTOATEICTBA.

B nepsom metone, ecnu . € R u nmpucsouts d ;. K HCH3BECTHOMY X; HEBO3MOXHO, TO JUIs

NPpUHUMACM HAWITY4YHICC BO3MOXKXHOC 3HAYCHUC, a OCTAJIbHBIC HCU3BCCTHBLIC, OYCBUIHO 6y,ZLYT
IMIPUHHUMATh 3HAYCHUEC HYJIb.

.eR X, d.
A 60 6m0p0.7|/l Memode, eciiu J u H€u36€CI’I’IHOMy I nesozmoorcrno npucsoumb I , mo

e6ce o
HAUWJACHHBIC 3HAYCHHUA 1O 3TOI'0O MOMCHTA (1)I/IKCI/IpyeM, a JJis1 OCTAaJIbHBIM OCTAaBIIMMCS HOMEpaM

i X, =0
Jel npunumaem !

X. i .
I, 20e e R. Pewus nonyuennyro 3aoauy aumertiHo20 npocpamMmMuposaHus

U cmpouMm 3a0a4y TUHEUHO20 NPOSPAMMUPOBAHUS MEHbULEl PAZMEPHOCU

oA MEHBIIIEN

pa3MepHOCTH, MPUCOEIUHSAEM TIOJTyYEHHbIE PEIIeHUs K paHee (PUKCHPOBAaHHBIM.

S0 _
3ajvzemu/w, umo 6 0Ooux memooax 6 Havane npouyecca peuieHuAd npunumaem X" = (O’O”O)

"
X* =(0,0,...,0) . [IpoBe1éHHBIE BHIYMCIUTEIBHBIE SKCIIEPUMEHTHI €IIE Pa3 MOATBEPIKIATH BHICOKYIO

3¢ PEKTUBHOCTD MTPEAJIOKEHHBIX METOIOB.
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INTERVALLI QiSMON TAMODODLI PROQRAMLASDIRMA MOSOLOSININ
TOQRIBI HOLLI

Acar sézlar: Intervalli gismon tamodadli programlasdirma mosalosi, miimkiin hall, optimist,
pessimist, suboptimist vo subpessimist hallor.

Xiilasa. 13do ilkin verilonlori intervallar olan gismon tamodadli programlasdirma masalosing
baxilmisdir. Bu masalo {iglin miimkiin hall, optimist, pessimist, suboptimist vo subpessimist hall
anlayiglart verilmisdir. Baxilam masalonin bir iqtisadi interpretasiyasina asaslanarag, onun taqribi
(suboptimist va subpessimist) hallinin tapilmasi tisulu toklif olunmusdur.

APPROXIMATE SOLUTION OF THE INTERVAL MIXED-INTEGER
PROGRAMMING PROBLEM

Key words: an interval problem of mixed-integer programming, feasible, optimistic,
pessimistic, suboptimistic and subpessimistic solutions.

Summary: In this work the mixed-integer programming problem with interval initial data is
considered. The concepts of feasible, optimistic, pessimistic, suboptimistic and subpessimistic
solutions are introduced in the considered problem. Based on the economic interpretation of the
problem, methods are proposed for finding suboptimistic and subpessimistic solutions.
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OIITUMMU3ALIUA CTOXACTUYECKUX CUCTEM ITPU HAJIMYUUN JUDODPY3UU C
®YHKIIMOHAJIBHBIMU OT'PAHUYEHUSAMUAU TUIIA PABEHCTB 1 HEPABEHCTB
MactaaneB Paman Okraii orJibl

Hncmumym Cucmem Ynpaenenuss HAH Azepbatioscana, baky
mastaliyevrashad @ gmail.com

B nokmame paccmaTpuBaeTcs 3ajjaya  ONTHMAJIbHOTO YIPABICHUS OOBIKHOBEHHBIMH
CTOXaCTUYECKUMU cucTeMaMu MTo, npu Haauuuu QyHKIIMOHAIBHBIX OTPAHUYEHUH THUIIA PABEHCTB U
HEpaBEHCTB Ha (a30ByI0 TpaekTopHio. [Ipu mpennosokeHUH OTKPBITOCTH OOJACTH YNpaBJIEHUS
copMyITHpPOBaHBI HEOOXOIUMBIC YCIOBHUS ONTUMAIBLHOCTH IEPBOTO U BTOPOTO MOPSAKOB [1-5].

Ilycts (Q, F,P) —monHOEe BEPOSTHOCTHOEC MPOCTPAHCTBO C OMNPEACICHHBIM Ha HEM
HeyObIBaroIMM 110TokoM ¢ — anredp F¢, rne Ft = o(w(s), to < s <t), a w(t) — n — MepHbIit
CTaHapTHBIA BUHEpOBCKuit npomuecc. L (ty, t1; R™) —HpocTpaHCTBO U3MepUMbIX 10 (t, w) u Ft —
COIJIaCOBAHHBIX IpoOLECCOB, X (t, w): [tq, t1]: @ = R™, 1ast KOTOPHIX

E [P x(@®)2dt < +oo,
rae E — 3HaK MaTeMaTH4eCcKOro 0>KHUaHusl.
[Iyctb  moBeneHue  ympaBisieMOro  OOBEKTa  OIUCHIBAETCS ~ CTOXaCTHUYECKUMU
nuddepeHIManbHbIMU ypaBHEeHUSIMU TO [6]
dx(t) = f(t,x(£),u®))dt + a(t, x())dw(t), t € T = [to, t4], (1)
C HauaJIbHBIM YCJIOBHEM
x(to) = Xo. (2)
3neck x(t) € R™ — Bexrop cocrostuus; f(t, x,u) — 3agaHHas 1 — MepHas BEKTOP-QYHKIIU,
HETIPEPhIBHASI TI0 COBOKYITHOCTH TIEPEMEHHBIX BMECTE C YACTHBIMH HPOHM3BOIHBIMU 1O (X,U) 10
BTOpOTO TOpsIKa BKIIOUHTENBHO; (£, x(t)): T X R - R™™ — (n X n) — MepHas MaTphuHas
(GyHKIMS, HENpephIBHASI IO COBOKYITHOCTH MEPEMEHHBIX BMECTE C YACTHBIMH MIPOU3BOJHBIMHU 11O X
710 BTOPOTO TOPSAKA BKIFOYUTEIBHO.
u(t,w) € Uy = {u(.,.) € L&(ty, t;;R")/u(.,.) EU € R", . 1.}, (3)
rae U — 3aaHHOe HelycToe, OrPaHUYEHHOE U OTKPHITOE MHOXKECTBO.
Vopasistomyto pyukuuo u(t) € Uy, t € T Ha30BeM JONYCTUMBIM YIIPAaBJICHHEM, €CIIU
COOTBETCTBYIOIIEE eMy pernenue x(t), 3amaun (1)-(2) ymoBiIeTBOpsIET OrpaHUIEHUSIM

Si(w) = Egy(x(t)) < 0,i =1,p, (4)
S;w) =Epi(x(t))=0,i=p+1,q. (5)
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[Ipeamosiaraercs, 4T0 KaXAOMy HOIyCTHMOMY ympasienuio u(t), t € T cOOTBETCTBYET
€IMHCTBEHHOE TI0YTH HABEPHOE HenpephiBHOe pemenue x(t) cucremsr (1)-(2).
PaccMOTpUM 3aa4y 0 MUHUMYME TEPMUHAIBLHOTO (DyHKIMOHATA
So(w) = E(Po(x(tl)), (6)
rae @;(x),i =0,q — 3amaHHbIe ABAXAbI HENPEPHIBHO AH(BPEPEHIUPYEMBIE CKAISAPHbIE

byHKIHH.
JokazaHo HE0OX0AMMOE YCIOBUE ONTHMAJIBHOCTU MEPBOro Mopsiaka (ypaBHeHUE Diiepa)

[1,2]. 3arem wuccienoBaH KIAaCCHUECKHUH OHKCTPEMallb IIPU TMOMOIIM METOJIMKH SIBIISIFOIIASCS
pa3BUTHEM METOJA IPEJI0KEHHBIN B [3,4].

BORABORLIK VO BORABORSIZLIKLOR TiPLI FUNKSIONAL MOHDUDIYYOTLI
DIFFUZIYALI STOXASTIK SISTEMLORDO OPTIMALLASDIRMA
Acar sézlar: Ito tonliyi, Eyler tanliyi, funksional mahdudiyyatlor,optimal idaralor, zoruri
sortlor.
Xiilasa. Faza dayisanlarina funksional mahdudiyyatlor olan stoxastik Ito tonliklor sistemi ila
tosvir olunan optimal idaraetma masalasinda optimalliq iiciin birinci va ikinci tortib zaruri sartlor
alinmisdir.

OPTIMIZATION OF STOCHASTIC SYSTEMS DIFFUSIVE WITH FUNCTIONAL
RESTRICTIONS EQUALITIES AND INEQUALITIES TYPE
Keywords: Ito equation, Euler equation, functional restrictions, optimal controls, necessary
conditions.
Summary: The first and second order of necessary conditions for optimality are obtained in
optimal control problem described by stochastic Ito equations systems with functional restrictions on
phase variables.
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PaccmarpuBaercs cieyronuil ABOUYHBIN cCUCTEM, ¢ PUKCUPOBAHHOM MaMSATBIO N, U OTPaHH-
YEeHHOW CBSI3bl0 P =P xP,, MOJHAs Peakiys KOTOPBIX XapaKTEPU3YIOIIUXCS CIEAYIOMUM (PYyHK-
[IMOHAJIbHBIM COOTHOIIICHUEM

y[n,.cl=G{u[r,c+ pJn-n,<z<n, peP} (1)
3nech neZ,, c=(c,C,), G eZ, i=12, p=(p,p,)eP=RxP,, PcZ,i=12,T0e Z U Z, €CTh MHO-
JKECTBO LIENBIX U HEOTPULIATEIIBLHBIX LIEJIBIX YHUCET COOTBETCTBEHHO,; Y[Nn,c]le GFX(2) u u[n,cleGF"(2)
— BBIXOJ/IHAs M BXO/IHas rocienosarenbroct cuctemsl (1), G{..3=(G{...}...G{...})' , GF(2) — kKoHeu-
Hoe noiie, a GFX(2) u GF'(2) ecth k— U r—MepHBIe IHHEIHBIE TPOCTPAHCTBA Hajl MojieM GF (2).
Bripaxenue P, x P, cyTh 1€KapTOBOIO IPOU3BEIECHUSA MHOXKeCTBA P, 1 P, .

Mycte R ={p;@)...ni("M)} p@®<..<p(r). p()el..~10L.}, j=1r, i=12, u, xpome TorO,

;1) u p,(r) xoueunsre nemsie uncna (i =1,2). [ycts T, =|P|=r-1,.

SlcHo, uTO PYHKITMOHATBHBIM COOTHOIIEHHEM (1) MOYKHO 3amucarh B BUJIC:

y,[n,c]l=f, (u[n,c+ p@]....u[n—ny,c+ p@]....u [n—ny,c+ p(rp)],...

U n—ng,c+p(rp)l), kefl,...rk
B [1] nonnas peakuus cucteMsl (2) mpecTaBieHa B BUJE CIEAYIOIIETO ABY3HAYHOTO aHaIora

(2)

rnojauHoMa BoiibTeppsl:

m; .
(np+1)r-rg !

yInc=Ko,+ > D D Kalml [T 1 Hu,—[n—r(j,aj,é,-,gj),up(a,—)], @)

i=1 med(i)Tel(i,m) jeQ(i,m) o;eQiim,j) &jq; =1
GF(2), v=1..k
B (1) Ky, K, m[f]1-K03(pdHULHEHTEI 3TOr0 MonuHOMa, Tae 7 e(i,m), Med(i), iefl...(n, +Dr-r},
vedl,...k}. Onpenenenue o003HaueHt MHOXKeCTBa d(i) , Q(i,m),Q,(i,m, j), I'(i,m) mpuseaeHsI B [1]
(bopmymna (3) ecTh hopMyIa onpeaeIeHre OJHOTO KJIacca MOAYJISIPHBINA JTUHAMUYECKHH CHCTEMBI).
[Iycts npu 3a1aHHBIX 3HAYEHUSIX BXOJHOW IMOCIEI0BATEIHBHOCTH U J-[;/,c+ pl, n—-ny,<y<n,

peP, j=1r, U3BEeCTHBI 3HAUCHHs BBIXOJHOU mocienoBatenbHocTH. Haiinem B monuHome (3) Ko-
>pounmenter K, ,, K, =[], v=Lk, nua Bcex n, el'(i,m), Me®(i), iefl..(n, +1)r-r,} coor-
BETCTBYIOIIME W3BECTHBIM BXOJHON M BBIXOJHOW IOCIEIOBATEIBHOCTAM. UHUCIO HEM3BECTHBIX

k0dddurmentos B momuHOMe (3) cocrapmser 2 D

. Hucio BCeBO3MOXKHBIX pa3iIMUHbIX HA0OPOB
sHaueHuit U;[y,c+pl, n—ny<y<n, peP, j=Lr, rakxe papro 2" Tlpu ydere B mpaBoii yac-
TH TIOJIMHOMA (2) BCEBO3MOXKHBIE Pa3IM4Hble HAOOPBI 3HaUYeHUH U[y,c+p]l,n—-n,<y<n, peP,
j=1r, momyuautscs cuctemy Hajg GF(2) u3 2™ jpuHelHBIX anreOpandecKMX ypaBHEHHI C

(ng+1)r-ry o
2 HeusBecTHBIMHU. Koa((dulMeHThl HEM3BECTHBIX B J3TOH cucTeMe 00pa3yrTcs W3 Mpo-

U3BEJICHUI U3BECTHBIX 3HaUeHU U;[y,c+p], n—n, <y<n, peP, j=1r. U3 (3) BunHO, UTO
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Ko, = f,(0,...0,...0,...0) . 4)
[Monoxum U ={u;[n—z,c+ Pz =0,...00; o=1....5; j=1,...r}. ITycTp uj[n—z,c+ p(o)] =1, a ocranbHbIE
nepeMeHHble U3 U npuHumarot 3HadeHus 0, rae r€{0,...n}, oefl...p}, jefL...r}. B aToM ciyuae
0003Ha4nM 3HaueHue pyukuuu f (..) gepes f, (u;[n—z,c+ p(o)]=1). YunTeiBas 3Ha4eHUs
nepeMeHHbIX MHOXecTBa U , u3 (3) monydaeM
Kiv.a, [N =Ky, + £, (uj[n—7,c+ p(o)] =1), GF(2), ©)
rze 3z1ech uepes (1; ) obosnayeH snement M e d(1), B KOTOpoM M; . =1, a OCTAIbHBIE KOMIIOHEHTBI
ATOTrO 3JIeMeHTa CyTh (.
Hycts  uj[n-7,,..c+p(o,)]=1, é=1¢,,, a=160,, A=Llg, rtae j,efl..r}
Cro €lilod 744 €{0,..,n0}, @ OCTaNbHBIC IEPEMEHHBIE U3 MHOXKECTBA U NPUHUMAIOT 3HAYE-
uust 0. Hpwu stom wepes f,(u; [n-z,, ..c+p(o,,)]=1¢ =m a=10,,2=19) 0603HaUCHO 3HaUE-
Hue ¢pyukuuu f,(...). BBenem o6o3HaueHus:
0=(6,....9,), 7= ((Cogrlig)iellogil g ))y S=lygtotlig +otlyg+otly, . (6)
Torna mosmmHOM, 00pa30BaHHON U3 JIEMEHTOB MHOKECTBA
{u;,In—7,4:.C+p(0,,)]E=1"0,, a=10,, A1=10}

MO’KHO 3anrcaThb CJICAYIOUIUM BUAC!
fLu[In—7,4¢C+p(0,,)] :1|§ =100 a=10;, 4 :L_Q) = Ko,
T B, Prp@

S
3 > > KmA[B]HH [T X s ot ) CF @Y =Lk ()

o= (u,7.8.p)eF,(»,9.0,7) IIEQ; 550 v=l a=1 &=1
rae Au BecTb crienyromye HabophI:
A= ((ﬂh Zl Py )’ “,(ﬂlu'anlwl’ ’ﬁlwaphh,,lﬂ ))’ (8)
B= ((Tpuvl*”zwﬂ‘i,l ,”',Tpllvl’ﬁﬂﬂ*p}(lyl'ﬂllﬁllvl )""'(Tpn,m TPy ""’szw;a Taenabrnegn, ) (9)
Pz 'ﬂl"‘pl#'”lu . ,'“,Tplﬂ’%z ’ﬂlﬂ’%v”z,z Prb iy, ))

B (7) muoxectBa F,(w, g, 6 ,?) uQ (?) €CTh CIICTYIOIINE MHOKECTBA:

H,

=|
el
M

Fo(@.9.0, ) ={(u.77. 8. P n<g, 77=(nﬁ,...n%), 1<n, <6, ,v=Lu 7=( ) €V, (9)

B :(1811""’@@,)’ B, :(ﬂzmplu‘l"""Bz(,,plu,%)’1Sﬁzu,%,a = XoPrya’ a=Lln,,

_ My
P =GP P = (i JEN, (0,) v=L 335, =a} (10)

v=l a=1

: u My
ﬁﬁﬁ ()= Hl:[ Zos ph,a ;cu ph,a) rae

V(@) ={r =02t << 2, < 0}, (11)

N% (49%) :{ﬁ% = (pzwl"“’pzumu )PS Py1<-< Py, < 9%},
Qzu,plu,a (gluip;{,),a):{ﬁ- P (ﬂzu,pl,),a v By R B T o Szzu-plv‘a ¥

B mpaBoii yactu opmysbl ciaraeMoe, COOTBETCTBYIOIIEE CTETIEHH S uMeeT K03 PHUIeHT
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Ks,v,((g1 ..... f10)llg 1l g.05 ) [((71,1,11---17'1,1,%1,1),---’(71,91,1’---’71,91,11,91 )’---:(Tg,eg 1raTg.6, q.04 )]
Hosromy u3-3a u; [n-7,,..c+p(o,,)]=1,6=1¢,,, a=10,, 2 =1,9, 13 popMymsl (7) mOTydHM:

stvv(“l‘l""’[lﬂl) ’’’’’ (/«g‘lv'"’[gﬂg ) [((Tl'l'l""’z-lvl’zl.l)""’(Tlvglrl’""Tlv‘glegl )""’(Tgﬂg ‘l’...’Tgvegv[g,ag )] =

- o S-1
= £, [N~7, 0 CF p(alya)]:l‘é:l,ﬂa,azl,é’)+ Koy + > > K, [Blx

o<1 (u77,5.5)eF,(0,9,.0,7) TeQ a

-

2

Il

u,

u My ﬂl“’pl( @

XHH H XU, 0 T gy o OF @V =Lk (12)

v=l a=1  &=1
Ipu nponsBonsHbIx 7 € (i,M), Me®(i), ve{l..k}niell..,(n, +)r-r} kodsbduiments K; , . [7]
OIIpEJIeIISICTCS] Ha OCHOBE CJIEIYIOIICH TEOPEMBI:

Teopema [1] . Ilycts: 1. med(i), tae iefl...(n, +)rR}; 2. HenyneBrie s1eMeHTH Habopa M €CTh

Mo, » THE o5 €Q(i,m,j), i€QMm); 3. QWM ={ir i} QM j)={c,1.000}, THE J, =1T,

0o =Ll a=10,, A=19;4 Muoxectsa I;(m; , ),a=16;, A=1g, €CTh CICYIOIIAE MHOKECT-

Ba

LMy, o, )={t(1.0.0) =@(j1.000D-7(11:050:M, 5, )

0<7(j1:036D) <-.<7(J1:016:Mj, 5, ) <N}

L a=16,, A=1g; 6. B ciyuae, xorma u; [n—7(1,a,).c+plo,,)]=1, E=11,,,

100

S Uy =M
a=16,, A=1g, rae 0, <r, Cra<ng+l g<k, jyefl..r}, o,,€{l...R}, 7(La&)e{0..n} a
ocTaJbHbIE IEpEMEHHbIE U3 MHOXKecTBa U npuHuMarot 3Hauenus 0, ans kaxaoro v €{L,...,k} dyepes
f,(u; [n-7(1,a,8).c+ plo,,)]= ].‘cf =1€7 a =1,7l, A=1g) 0GO3HAYECHO 3HAYCHHE byHKIIMN

f,(..); 7. IMeroT MECTO COOTHOIIEHHUS (8)-(14). Torma MHOXkecTBa I'(i,M) CONEPKUT CIAEAYIOLIUN
€IMHCTBEHHBII 2JIEMEHT 7 = ((#@LD)....7 QAL L10)) (7L OLD),... 7L 61, 1 g)), - (7(0, 64 D), ... 7(T, 6y ,ﬁgﬂg ))

u s ko> dunuenta K. _[7] momusoma (3) cripaseanusa cieayromas popMyna:

i,v,m

Ki,v,ﬁ[?]: fv(uj;L [n_T(/l!a!g)!C"— p(a}f.,a)] :]-‘le,fz,a:a:ma /1:]5)_'_

+ Ko, + Ii > > KuualBLGF(2,v=1..k (13)

@=0 (ub,B.p)eF;(@.0.8.7) TeQ ;= (1)
B pabote Ha ocHoBe pexyppeHTHBIX hopmyi (4),(5),(13) pazpabotan anropuT™ IJisi HAX0XK-
AeHus BceX KO PHUIMEHTOB MoiauHOMa (3) MPpH U3BECTHBIX 3HAYCHHUSIX BXOTHBIX U BBIXOIHBIX

MOCJIEI0BATEILHOCTEH paccMaTpUuBaCMbIX CUCTCM.

BiR SINIF IKILIiK 3D —-COXOLCULU SISTEMLORIN MODULYAR DINAMIK
SISTEMLOR SINFINDO MODELLOSDIRILMOSI

Acar sozlar: Ugparametrik ikilik dinamik sistemlar, modulyar dinamik sistemlar, sonlu
meydanlar, Volterra polinomu, namalum amsallar.

Xiilasa. Bir sinif ii¢ parametrli ¢oxdlgilii ikilik sistemlorin modulyar dinamik sistemlor
sinfindo modellasdirilmasi ii¢iin Volterra polinomunun ikigiymatli analoqu soklinds ifadoys baxilir.
Sistemin gris vo ¢ixis ardiciliglarin qiymatlori asasinda uygun modulyar sistemin namalum
omsallarinin tapilmasi ii¢iin rekurremt diisturlar verilir.
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THE MODELING OF ONE CLASS OF 3D-MULTIDIMENSIONAL BiNARY SYSTEMS
IN THE CLASS OF MODULAR DYNAMIC SYSTEMS

Key words: three-parameter multidimensional binary systems, modular dynamic systems,
finite field, Volterra’s polynomial, unknown coefficients.

Summary: An expression in the form of two-valued analogue of the Volterra’s polynomial for
modeling one class of three-parameter multidimensional binary systems in the class modular dynamic
systems is considered. Based on the values of the output and input sequences for finding the unknown
coefficients of the corresponding modular dynamic systems, recurrence formulas are given.

Jlureparypa
1. ®eitzueB @.I'., MextueBa M.P. Ananutuueckoe mpeacTaBlIeHUE TOJTHON peaKuu OJ1-
HOTO KJIacca ABOWYHBIX 3D -MHOTOMEPHBIX HETMHEHHBIX MOAYIISIPHBIX JHHAMUYECKUX CHCTEM //
BectHuk ToMCcKOro rocyaapCcTBEHHOTO YHUBEPCHUTETA. Y IPABICHUE, BHIUUCIUTENbHAS TEXHUKA
u nadopmatuka. 2019. Ne 49, C. §2-91.

JBOMUCTBEHHBIN I'PAJJUEHTHBIN AJITOPUTM 111 OJHOM HEJIMHEMHOM
3AJIAYM JUMCKPETHOM ONITUMU3 AN
PamazanoB Aamn bargam orJibl
bakunckuii 'ocyoapcmeennwiii Yuusepcumem, baky, Azepbaiiosxcan
e-mail: ram-bsu@mail.ru

B pabote paccmaTpuBaeTcs oHa HENMHEHHAs 3a/1aya AUCKPETHOHW ontumuzauuu. s 3toit
3a/la4yy MpeasiaraeTcs ABOWCTBEHHBIN IPaIueHTHBINA alIrOPUTM.
PaccmaTpuBaetcs cienyromias 3aada A: HaWTH

max{ f (x) :Zn: f. (%) x=(X,...,X,) € D},

rac

0= -5 Den s -

i=1
3nech f (X) - HeyObIBaromas GpyHkuus Ha MHOKecTBe D
a=(a,...a,)eR], B" ={X=(X,....X,): X, =0v1i=12..,n}.
OnuiemM ABONCTBEHHBIN IPAAMEHTHBIN aJITOPUTM JIJIS TOU 3a7a4Hu.
Iar 1. Monaraem x° = (xlo,...,xr?) =(1..,),t=0,N,={,...,n}.
IIar 2. Haxonum
i(t) =argmin{c, — X+ /2:1 e N}, X" =x"—e'® N, « N \{i(t)}.

Iar 3. Ecu X' € D, To nepexoaum k miary 4. Muade npuaumaem t <—t+1 u nepexoaum k
miary 2.

[ar 4. Konew.

Jlns cioydast, koraa ueneBast GyHKIMS 3a1a4d A TUHEHast N3BECTHBI Pe3yJIbTaThl CPAaBHEHUS

JIBOWCTBEHHBIX 1 NIPSIMBIX perennii X° [1, 2]. OaHako, B 0611eM ciTydae KaKuX JIM00 aHATMTHYECKHX
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PE3YJIbTATOB AJII CPABHCHUA JBOMCTBEHHBIX U MMPAMBIX peH_IeHI/Iﬁ OTCYTCTBYCT.

BiR QEYRI-XOTTI DISKRET OPIMALLASDIRMA MOSOLOSI UCUN IKILI
QRADIYENT ALQORITMIi
Acar sozlar: gradiyent, ikili, algoritm, diskret, masalo
Xiilasa. Verilmis isdo bir geyri Xatti diskret optimallasdirma masalasi {igiin ikili qradiyent
alqoritm toklif edilir.

DUALITY GREEDE ALGORITHM FOR ONE NONLINEAR DISCRETE
OPTIMIZATION PROBLEMS
Key words: gradient, duality, algorithm, discrete, problems
Summary: A dual algorithm is proposed for one nonlinear discrete optimization problem.

Jlureparypa
1. Jlro6un ' .H., KopOyr A.A. YKaaHble aliropuTMbl 118 331244 O PAHIIE: HOBEIEHUE B CPEHEM
// Cubupckuil )KypHaI HHIyCTpUAIbHON MaTemMaTuku, 1999, T. 2, No 2(4), c. 68-93.
2. Ramazanov A.B. On stability of the gradient algorithm in convex discrete optimisation

problems and related questions // Discrete Mathematics and Applications, 2011, volume 21,
Issue 4, Pages 465-476.

BAPUAIIMOHHBIM METO/] PEHIEHUS OBPATHOM 3AJTAYM OF OITPEJIEJIEHUU
MJUIAJIIETO KO®PUIIUEHTA MHOI'OMEPHOT'O HAPABOJIMYECKOI'O
YPABHEHUA
Tarues Pagur Kananaap orasi, Mareppamun llaxna HiabxaM Kbi3bl
bakunckuii 'ocyoapcmeennviti Yuusepcumem, baky, Azepbaiiosxcan
e-mail: r.tagiyev@Ilist.ru, semedli.shehla@gmail.com

IIycts Q R" -OrpaHUYeHHAs 00JIaCTh C KYCOYHO-TIIAaaKoM rpanuneit S, S=S"uS”", T>0 -
3agaHHoe uneno, Qr =Qx(0,T), St =Sx(0,T), St =S'x(0,T), S} =5"x(0,T). Mcnonb3yemsie B pabote
0003HaueHHs QYHKIIMOHATIBHBIX MPOCTPAHCTB U KX HOPM COOTBETCTBYIOT [1, ¢. 21-26].

[lyctb TpeOyeTcst MUHUMU3UPOBATh (PYHKIIMOHAI

N 2
J(u)zJ‘Zaiu(X,ti;u)—z(X% dx 1)
Qli=l

Ha MHOXXECTBE
V= {U =v(x):ve L (Q), |U(X] <d neHna Q} 2)

IIPH yCITOBHSIX
0 - ey ety ) +olu=f(xt) (x)er, ©)

i,j-1 !
u(x,0)=p(x) xeQ, (4)
sy 0 2] e = KOV, ©)
8
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3nece N 21, ¢; >0(i :m) O<ty <ty <...<ty =T, s>2mpun=Ls>n+1lnpun=>2d>0
sajannble  uncna,  x(x) a;(xt) (i, j :L_n) f(x,t), @(x), K(x, y,t)-3anannple  ynkuuu, o =0o(x)-
ynpasienue, U =u(x,t)=u(x,t;v)-pemenne kpaesoii 3amaun (3)-(5), COOTBETCTBYIOMIEE YIPABIECHHIO
v=0(x).
[TycTe 3anannbie pyakiun B 3aaa4e (1)-(5) yAOBIETBOPSIOT CACAYIOIIMM YCIOBHUSIM:
a; (xt)=a; (xt) (i, j :1,_n)

vE2 < e (g E < wEl, E=(&,...&) &= &,
i=1

ij=1
|aijt (X,tj <uy neua Qp ,|K(X, y,t] < o, |Kt (X, y,t) <ps nena S"xQx (O,T);

7eLr(Q)peWk (@) fely(Qr) viuu=const>0 (i=13).
Ion pemenuem kpaeBoit 3amaun (3)-(5), mpu Kaka0M (PUKCHPOBAHHOM yIpaBiIeHHH v €V ,

noHuMaeM 06061eHHOe pemienne 5Toi 3axaun u3 V,°(Qr ).

Jost 3anaum (1(-(5) momydeHs! clieyrone pe3yabTaThl:
Teopema 1. [1ycTb BbIIOIHEHBI yCI0BUs, pu niocTaHoBKe 3a1auu (1)-(5). Torna 3agaya (1)-
(5) KOppeKkTHO TMoOCTaBleHa B cnaboil TOMONOrMH TpocTpaHcTBa L (Q), T.e. MHOXKECTBO

ONTHMANBHBIX ~ ympaBnenuit  V, ={v, eV :J(v,)=J, =inf{J(v):veV}} ne mnycro u mobas
MEHIMHE3HDYIOLIAs TIOCIEI0BaTeIbHOCTh (v, (X)) pynkumonana (1) cnabo B L (Q) cxomures xo
MHOXECTBY V,.

Teopema 2. ITycts BbImoaHeHs! ycnoBust Teopemsl 1. Torma ¢ynkimonan (1) HempepbIBHO

muddepennupyem o dpeire Ha V U €ro rpaiueHT OMpeIeseTcs] paBEHCTBOM
T

J ()= Iu(x,t;o)gu(x,t;v)dt, XeQ
0
rae w(X,t;v) — pelenne ConpsHKEHHOM 3a1a4u COOTBETCTBYIoIIEH K 3anaue (1)-(5).
Teopema 3. ITycTh BBIIOIHEHBI YCIOBHUs TeOpeMbI 1. Toraa st ONTUMAaIbHOCTH YIPABICHUSL
v, €V B3anaue (1)-(5) HeoOXOAMMO BBITIOJTHEHHE HEPABCHCTBO
T

I Iu(x, t;0, w(x t; 0, )dt}[u(x) —0,(X)dx=0 Vo=u(x)eV

QLo

COXOLCULU PARABOLIK TONLIYIN KiCiK OMSALININ TOYINi UCUN TORS
MOSOLONIN VARIASIYA USULU iLO HOLLI

Acar sézlar: tors masala, parabolik tonlik, optimalliq sorti

Xiilasa: Xisusi toromoali diferensial tonliklor {igiin tors mosalalor variasional formada, yoni
uygun sistemlarlo optimal idaroetma masalalari kimi do goyula bilir. Tars masoalalarin variasional
qoyuluslarinda idarsedici funksiyalarin rolunu baxilan tonliyin axtarilan omsallart vo ya Sorbast
hadlari yerino yetirir. Magsad funksionali alava sortin asasinda tortib olunur.

Bu isdo inteqral sortli ¢oxolgiilii parabolik tonlik iiclin omsalin tapilmasit haqqinda tors
mosalonin variasional qoyulusuna baxilir. Masalonin qoyulusunun korrektliyi todqiq olunmus,
mogsad funksionalinin diferensiallanmasi isbat edilmis vo onun qradiyenti {i¢iin ifado tapilmuis,
optimalliq ti¢lin zoruri sort gostorilmisdir.
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A VARIATIONAL METHOD OF SOLVING THE INVERSE PROBLEM ON
DETERMINING A JUNIOR COEFFICIENT OF A MULTIDIMENSIONAL PARABOLIC
EQUATION

Keywords: inverse problem, parabolic equation, optimality condition

Summary: Inverse problems for partial differential equations are posed in a variational form,
i.e. as tasks of optimal control of relevant systems. In variational formulations of inverse problems,
the role of control functions is played by the desired coefficients or free terms of the equations under
consideration. The target functionality is compiled based on the override condition.

In this paper, we consider the variational formulation of one coefficient inverse problem for a
multidimensional parabolic equation with integral conditions. The correctness of the statement of the
problem is investigated, the differentiability of the target functional is proved, the expression for its
gradient is found and the necessary optimality condition is established.

Jluteparypa
1. JTapaeoxenckas O.A., CononnukoB B.A., Ypansiesa H.H. JIuneiinbie u kBa3uInHEHHbIE
ypaBHeHUs napadonnyeckoro tumna. M.: Hayka, 1967. 736c¢.

YCJOBHS OPTOI'OHAJIBHOCTH BXO/IHBIX MOCJEJTOBATEJIBHOCTEN
OJ/IHOT'O KJIACCA JJBOUYHBIX 4D- HEJTUMHEMHBIX MOYJISIPHBIX
JANHAMUNYECKUX CUCTEM
®ciizue Pukpar I'oanu ornbl, Adbaesa Hursap baxpam kpi3bl
Cymeaumckuil I'ocyoapcmeennwiti Yuusepcumem, Cymeaum, Azepbatiodicar,
e-mail: FeyziyevFG@mail.ru

PaCCManI/IBaeTCSI BbIBOJ YCJIOBHA OPTOrOHAJBHOCTH BXOIHBIX HOCHG}IOB&TGHLHOCTeﬁ

JIBOMYHBIX uyeThlpex napamerpuueckux HenmuHelHbix MJIC (4D-HMJIC), onucbiBaeMbIX B BHE
JABYX3HA4YHOTO aHajora nonmHoma Bonreppsr [1]:

hecel-YY Y Y hliesd [1 [ o-
i1 VL (15.9)el(f1,05.05) FeTy, (@h.7)Qy Eapy-L 1)
—7(t, 7,8, 5.,): ¢+ (1), € + P2 (0),C5 + P3(p, ). GF(2).
3pecs ne[0,N]={041..N}, ¢, €[0,C,]={04...C,},a=13; yIn,c,c,.c,] u u[n,c,c,,c,] ecrs
BBIXO/IHAS u BXOJTHAS MOCJIEI0BATEILHOCTH (1); P,={p,®,....p,(r,)}
—o<p,<...<p,(r,)<xo, p,(j)e{.—101.} j=1,_ra, a=13; A =|F(i)|, DI(S

F(i) :{(€1,€2,€3,m)‘ M= (My gy Myg o Mg g Myp g een My, oMy g, 00D

0 0, f

DMy, =is my {00+ 1, a=10y, =10,y =115

a=1p=1y=1
(Vo efl tNEBelL. . DEr el L) = (m, 4, #0),
(VB efltPDEa el .t NEy efl f) = (M, ,, #0),

(Vye{l....;)@aefl,.....@ELefl,...00.H) =>(m, 5, #0); (, e{l,...,l‘a},0'=1,_3};
L(0) = Li(£1)x Ly(£5)x Ls(¢5) , Te Li(4) ={j= (jl""!jél)

1< <..<], <n}h
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L,(¢,) ={& = (oy,...0,, )‘1S01<...,0'e <}, Li(t) ={p = (1. P,,)

1<p <..<p, <1}

h,[i.o,p,7]1=h (F1,02,05,) [1,5,2.7], Q, =Qu(i, (41,05, 05,M),), [, =T(£y,0,,05,m),
Ly =L l2100),), e
[0y, 05,05,M)= X L(m, 4,)

(a.B.7)€Qq(i,L1,L5,L5,M)
(M, ;) =T, s, =@, By D),t(@ By,m, g N0 2(et, B,y ) <...<z(ex, B,7,M, 4, ) <N}

Qo(i,ﬁl,ﬂz,fs,m):{(a,,b’,j/)|maﬁ’y 7&010‘:11_51’ ﬂzlvng/:l’_fs}
Beonurea (N +1)(C, +1)(C, +1)(C; +1) x1 - MepHas MaTpuLa

Voli,v, 1,5, 5,5,) = { I1 f‘fui,V[n—r“’(a,ﬂ,%fa,ﬁ,y),cl+pl(ja>,c2+p2<a,j),c3+p3(py)]} ©)

(a,.8:7)€Qiy Sapy=L1
Ha ocuose marpuust V,(i,v, j,&,0,7,) CTPOATCS MaTPHIIbL:
Vi, 1.5.5) = Volio, 1.5.5.5) - Voiv, 1.5.5.7, ),
Vo(i,v) = (M(v.(5,5,p)) - u(iv.(5,6,9), D), ©)

Vo) = (V00) - Vo, A) V= (V5() - Va(S)).
Matpuna V kak OOBIKHOBEHHAass MaTpulla uMeeT pazMepHocTh (N +1)(C, +1)(C, +1)(C; +1)xR, rae
R = ZiS:lC(ino +1)rror ° HYCTI)

{.,Inc.c,cl:nel0,N]}, ¢, €[0,C, l.a=13, vefl..i}, iefl..,S} (4)

TaKoBBI, 4YTO MaTpuuia V , oOpa3zoBaHHas u3 HUX 1O dopmynam (2),(3), yIOBIETBOPSET YCIOBUIO
OpPTOTOHAILHOCTHU

V.V =diag{d,,,...,dz:}; d,, >0, a=1.,R. (5)
Torma nocnenoBarenbHocTh (4) HaswpBactes OBIT mis 4D-HMJIC (1). Ilycts R, (i,v, j,5,p),
R,(i,v), Ry(i), R ects xommuecto crombuos marpuust V,(i,v,,&,p), V,(@i,v), V,(i), V

. Ry(iv)=[, Ry =Y Ry(iv).

Teopema 1. Ilycth MaTpuia V oOpa3oBaHa W3 BXOJIHBIX IMOCieA0BaTeIbHOCTEH (4) TI0

COOTBETCTBEHHO. SIcHo, uto R, (i,v, ],&,p) =

‘IV V

dopmynam (2)-(3). [dust Toro, yToObl V yIOBIETBOPSUIIO YCIOBUIO OPTOTOHANBHOCTH (5), HE00X0-
VMO | JJOCTAaTOYHO, YTOOBI 1st BceX v e{l,...,A}, 1 €{l...,S} BImomHsIIOCH

V,(i,v)"V,(i,v) = diag{d,,, (2,i,v),... de inrin (2L} d,(2,0,v) >0, y=1..,R,(i,v), (6)
rae d, (2,i,v) €cTb dIEMEHT MaTpHIlbI V,(i,v)'V,(i,v), a s Beex ve{l,.. A} ie{l..S},

viefl,.., A} 1" e{L,...,S}, (i,v) = (i',v") BemonHsuioch
V,(i,V)"V,(i",v") =0. (7

CootHortreHus (6) ABISIOTCS YCIOBHEM COOCTBEHHOW OPTOrOHAIBHOCTHU MOCIICI0BATEILHOCTEH (4),
a coorHomieHuss (7) - B3aMMHOW OPTOTOHAJIBHOCTH IMOCJeaOBaTeIbHOCTEH (4) W moc-

nenosarensHocTel {v, [Nn,c;,C,,c;]:ne[0,N]}, ¢, €[0,C, ] =13, v efl..,. A}, i"'e{l...,S}
Teopema 2. Ilycts vefl,...,4}, ie€{l,...,S}. JIng coOCTBEHHOI OPTOTOHAIBHOCTH IOCTIE-
nosarensHOCTEH {U; [N, C,,Cy,C5]:ne[0,N]}, ¢, €[0,C o= 1,_3, HEOOXOIUMO U JOCTATOYHO, YTOObI

s Beex (j,0,p) € L , BBINOJHSIIOCH
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V,(@i,v,(J,&,p)" -V,(i,v,(],5,p)) = diag{d,;@),--.dg ¢, (.50 Rt (o) Db
d,,0>0, @=1...R(i,v.(j,5.p),

rae d, (1) ecTh >aeMEHT MaTpHLbI Vl(i,v,(],E,[)))T -Vl(i,v,(],E,ﬁ)), a s seex (],0,p) L.,
(j,e.p)ely,, (3,0,p) = (j',o,p) Bemonnsnocs V,(i,v, j,&,p)" -Vi(i,v,j,&",p) =0.

Teopema 3. Ilycte: I Jna Bcex vefl.. A4} i1ed{l..S} mnocrenoBarensHOCTh
o,,[n.c,c,c] seuserca {01}-nocnenosarensHoctsio ¢ mepuogoM T (i,v)+1  A(i,v)+1,
A,(i,v)+1u A/(i,v)+1 COOTBETCTBEHHO IO apI'yMEHTaM N, C;, C, U C,, H KPOME TOTO,
V,(i,v)'V, (i,v) = diag{d,,(2,i,v),..., deinrin (2L} d,(2,1,v) >0, y=1.,R,(i,v),
rae d,(2,i,v) ects smement matpuust V,(i,v)'V,(i,v), a matpuua V,(i,v) oGpasosana u3 mocie-

nosatensHoctelt { o, [n,C,C,,C]: ne[0,T(,v)]} ¢ €[0,A(,v)].c, €[0,A(,v)],c, [0, A, V)]
MOCJIEI0BATEIBHO M0 (hOpMYJIaMm:

Vo(i,v, -,Evﬁ?k):{ H ﬁUi,v[n_T(k)(a’ﬁvy’éa,ﬁ,y)icl+ Pi(Jz).Co+ Pa(op).Ca+ ps(/?y)]}

(@.B.7)€Qiy Eapy =1

Vi(i.v,],5.9) = Vo(i,v, 1.6, 5,7) . Vo (i, ],5. 5.7 1),
Vo(iv) =i, (3,5, )) - Vu(iv.(1,5.0),, )
IL. a) st Beex vefl,.... 4}, 1€{L,..,.S} n
(1,611C,,C:) [0, T ()T [0, AT [0, Ay, V)1X [0, A, V)]
nociueoBaTensHoCTh U] [N, C,,C,,C,] onpenensercs mo popmyne:
o, ,[n,c,c,,c.], ecmu (n,c,C,,C)) € F(i,v)x(>3< G,(i,v)),
v, In,c,c,cl=1 -
0 , ecm (n,C,,C,,C,) ¢ F(i,v) % (,;ilG“ @i,v)),
rne F(@i,v) =[N, (i,v) —z(i,v),N,(i,v) —z(i,v) + T (i,v)] < [O,T'],
G,(i,v)=[D,(i,v),D,(i,v) + A,(i,W]<[0,C.],a =13,
T(i,v):{max{ml,lm---v”h,es’ml,z,l’---'ml,z,eg'---vmuz,zg’---vmzl,ez,a}_l' ecnu Nl(i-,v) >0,
0 yec N, (1,v) =0.
0) s Beex v efl,..., A}, 1 €{L,...,S} Harypanbubie uncna N,(i,v), D,(i,v), D,(i,v), D,(i,v) u o06-
macte [0,T']1x[0,C/]x[0,C;]x[0,C;] TakoBel, uro mis moobix V' efl.., A}, i"e{l...,S}, rme
(i,v)y=(i',v'y, Bemonnstotes cootHomenus F(i,v)NF(i'V)=C wm G, (i,v)nG,(i' V)=,
a=13;
1. dns Beex v efl,..., A4}, i €{L...,S} nocnenosarensHocts v, ,[N,C;,C,,C; ] ecTh nepuoau-
4ecKoe INPOJOIDKEHHE TMocnenoBarensHocTy v, [n,c;,C,,c,] u3 obmactu [0,T]x[0,C]]x[0,C;]x

x[0,C;] B ocramshble wactu obmactu [0,N]x[0,C ]x[0,C,]x[0,C,] ¢ mepmomom T(i,v)+1,
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A(,v)+1, A(i,v)+1u Ay(i,v)+1 COOTBETCTBEHHO IIO apI'yMEHTaM N, C,, C, U C,. Torna maTpuna

V opToroHajibHa B cMbICTE (5).

BiR SINIF iKiLiK 4D-MODULYAR DINAMIK SISTEMIN GIiRi$
ARDICILLIQLARININ ORTOQONALLIQ SORTLORI

Agar sozlor: 4D-modulyar dinamik sistemlor, ortoqonal giris ardicilliglari, ortoqonalliq
sortlori.

Xiilasa: Volterra polinomlarinin ikiqiymotli analoqu ilo gostorilon Bir sinif ikilik 4D-
modulyar dinamik sistemlori iiclin ortoqonal girig ardicillig1 anlayis1 verilir. Baxilan ikilik 4D-
modulyar dinamik sistemlorin girig ardicilliglarinin ortoqonal ardicilliq olmasi sortlori haqqinda
teoremlor sorh olunur. Bu ortoqonalliq sortlori asasinda 4D-modulyar dinamik sistemlor {igiin
ortoqonal giris ardicilliglarinin qurulmasi metodikasini qurmagq olar.

THE CONDITIONS OF ORTHOGONALITY OF THE INPUT SEQUENCES OF ONE

CLASSES OF BINARY 4D-NONLINEAR MODULAR DYNAMIC SYSTEMS

Key words: 4D-modular dynamic system, ortothogonal input sequences, conditions of
orthogonality.

Summary: The concept of an orthogonal input sequences for one class of binary 4D-nonlinear
modular dynamic systems, described as two-valued analogue of the Volterra’s polynomial, is
presented. A theorem of condition of orthogonality of the input sequences of the considered 4D-
nonlinear modular dynamic systems is presented. Based of these condition of orthogonality, we can
develop a technique for constructing orthogonal input sequences for these systems.

Jlureparypa
1. ®eiizueB @.I'., Abaesa H.b. [TonrnHOMHUaIbHOE COOTHOIIICHHUE JIJIS1 TIPEICTABIICHHS TTOJTHON
peakuuu OJJHOTO Kijlacca JBOMYHBIX 4D-MonynsapHbIx TuHamudeckux cuctem // Bectauk Ilepmckoro
yauBepcutera. Cepusi Matematuka. Mexanuka. Mugpopmaruka. 2019. Beimn. 2(45). C 46-54.

THE ROLE OF DIFFERENTIAL EQUATIONS IN ECONOMICS
Aliyeva Gulustan Naghi
Azerbaijan State Agrarian University, Ganja, Azerbaijan
e-mail:gmustafagizi@gmail.com

Differential equations very important in economic sphere, because with the help of
differential equations one can describe many processes of macroeconomic dynamics. For example:
to describe the growth of the population (in the considered period of time), the dynamics of price
growth, the process of distribution of advertising, to find the demand and supply functions, the
output of a certain manufacturer, etc.

The mathematical model of advertising.

The media advertise to speed up the sale of certain products that are on sale. Under what law
is the news of product availability distributed?

Let N be the number of potential buyers of a given product, and at time t.

y(t) buyers know about its availability on sale. Although in fact the number of customers
is integer, we will assume that y(t) is changing continuously.
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Statistics show that, with a high degree of certainty, the rate of change of the function y(t)
is directly proportional to both the number of people who know about the sale and the number of
those who don’t know i.e.,

y' =ky@© () —N),
where the number k - the coefficient of proportionality - is determined experimentally and
depends on the intensity of advertising and the speed of spread of rumors.
We find a common solution to the last equation with separable variables [1]. Separate the
variables

!

y — K
y@®O (@) —N)
dy
dt dy
——— =k > ————< =kdt
y(y —N) y(y —N)
Integrating the resulting differential equation we find
dy
j;v(y—N) B jkdtﬁy(t) T 1+ Ceknt

that where C is an arbitrary constant. If the initial condition has the form,
y(0) = % then we obtain an integral curve, which in the economic literature is called a

logical curve. Her behavior can be investigated by methods of mathematical analysis [2]. The
logistic curve also describes the growth of the market in a competitive environment, the dynamics
of epidemics, the processes of reproduction of bacteria in a limited habitat, etc.

Adding to all the above said and considered examples, it can be argued that with the help of
differential equations a person lives in this world and he has the opportunity to develop and develop
the world around us. Differential equations are a powerful means of knowing the real reality of
existence. This is a kind of snapshot of the process at a given time, integrating the differential
equation, we restore the process as a whole from snapshots.

POJIb JU®OEPEHIIUAJIBHBIX YPABHEHU B S)KOHOMUKE

Knrwoueswie cnoga: poct 1ieH, MHTErpabHas KpuBasi, KOA(QUIMEHT IPONOPLHUOHATIBHOCTH,
pa3MHOXKeHue OakTepuid, GyHKIMs, TuddepeHIaTIbHOE YpaBHEHUE

Pe3tome. B craTthe paccMaTpHBaIOTCS HEKOTOpBIE KOHKPETHBIE MpUMEHEHUs: TudepeH-
IIUAJIbHBIX YPAaBHEHUH B 9KOHOMUKE. DTH ypaBHEHHUs TAaKXKe OYSHb BayKHBI B 5KOHOMHYECKOH cepe,
MOTOMY 4YTO C MOMOIIBI0 TU((EpeHINATbHBIX YPAaBHEHUH MOXHO ONMCAaTh MHOTHE MPOLECCHI
MaKpO3KOHOMHUYECKON NUHAMHUKHU. PemieHa onHa 3anmava. Ilpm pemeHuun 3agauu MCIIOJIB30BaHbI
nuddepeHIanbHble YPaBHEHUS C pa3AelsioluMucs nepeMeHHbiMu. Haiineno oOuiee pemienue u
yacTHoe pemieHue. IloaydeHa uHTerpanpHas KpuBasi, KOTOpas B IKOHOMUYECKOW JUTEpaType
Ha3bIBACTCS JIOTUYECKOU KpUBOU. Ee moBeieHre MOKHO UCCIEN0BATh METOJAaMU MaTEMAaTUYECKOT O
aHaJIn3a.

DIFERENSIAL TONLIKLORIN IQTISADIYYATDA ROLU
Acar sézlar: qiymot artimi, inteqral ayri, miitonasiblik omsali, bakteriyalarin goxalmasi,
funksiya, differensial tonlik
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Xiilasa: EImi mogalodo adi diferensial tonliklorin igtisadiyyatda totbiglorina baxilib. Bu
tonliklor igtisadi sahado do ¢ox vacibdir, ¢ilinki diferensial tonliklorin kémayi ilo makroigtisadi
dinamikanin bir ¢ox prosesini tasvir etmok olar. Buna aid bir masalos hall edilib. Masalanin hallinds
doyisonlaring ayrila bilon diferensial tonliklorin holli isulundan istifads edilib. Diferensial tonliyin
{imumi vo xiisusi halli tapilib. Iqtisadi adobiyyatda montigi ayri adlanan integral ayrisi tapilib. Bu
oyrini riyazi analizin tisullar ilo tadqiq etmak olar.

References
1. Robert A . Adams, Christopher Essex. Library and Archives Canada Cataloguing in
Publication 2009 n. Calculus a complete course — (7-th ed.) Pearson Education Canada,
Toronto, Ontario 2010 p. 941, 942
2. Jmutpwii [TuceMenHbIid «KOHCIIEKT KNI 1O BBICIIICH MaTeMaTHKe MockBa: « ApHC
IIpecc», 2009.ctp.13. 14

HARNACKS INEQUALITY FOR DEGENERATE DOUBLE NONLINEAR
PARABOLIC EQUATIONS
Gadjiyev Tahir Sadi, Rustamov Yasin Ismail, Yagnaliyeva Aybaniz Hagverdi
Institute of Mathematics and Mechanics of NASA, Institut of control system, Sumgait State
University, Sumgait, Azerbaydjan
e-mail: Baku,tgadjiev@mail.az , terlan56@mail.ru, aybaniz69@mail.ru

We consider local behavior of solutions to degenerate double nonlinear parabolic equations,
where weight function is replaced with a double condition which supports a Poincare inequality. We
give Harnack’s inequality for certain degenerate of double nonlinear parabolic equations.

Theorem. Let 1<p<co and assume that the weightis Mackenhoupt, doublingandsupportsaweak
(1,p)- Poincareinequality. Let u>p>0 be a weak solution to equation in U and let 0<c<1. Then we
have

esssupu < Cess inf u
ocU- cU+

Where the constant C depends on p and cU+, cU- some cylinders. Note carefully that the
constants in inequality is independent of p. A modification of the proof shows that the technical
assumption u>p can be removed and that the result holds for all nonnegative solutions. In nonweights
case proof is due to Trudinger

IKIQAT QEYRIXOTTIi CIRLASAN PARABOLIK TONLIKLOR UCUN HARNAKS
BORABORSIZLIYI
Acar sozlar: Qeyri-xotti, parabolik, cirlasan, Harnak barabarsizliyi
Xiilasa: Coki funksiyasi1 Poincare barabarsizliyini dostokloyan geyri-xatti parabolik tonliklorin
hallorinin davranislarini nazordon kegiririk. Harnak barabarsizliyini isbat edirik..

HEPABEHCTBA XAPHAKA U151 BBIPOKIEHHBIX JIBOMHBIX HEJTUHEWUHBIX
HAPABOJIMYECKHUX YPABHEHUI
Knrwoueegwie cnosa: nenuneiinoe, napadbonnyeckoe, BEIPOKICHUE, HEPAaBEHCTBO XapHaKa
Pe3ztome: Mpl paccMaTprBaeM JIOKAJIBHOE IOBEJICHUE PEHIEHUN BBIPOKIAFOIINXCS JBAKIbI
HEJIMHEHHBIX MapaboNInYecKnX ypaBHEHH, TJe BecoBast (DYHKIUS yIOBIETBEPSET JBOUSTVENCHBIM
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YCIIOBHEM, MTOJJIEPKUBAIOIINM HepaBeHCTBO [lyaHkape. Mbl 10Ka3bIBaeM HEPABEHCTBO XapHaKa JJist
HEKOTOPOTO BBIPOXKIECHHOT'O ABAXK/(bl HEJTMHEWMHOTO NapaboInyecKoro ypaBHEHUH.

Literature
1. Trudinger NS (1968) Pointwise estimates and quasilinear parabolic equations.
Communications on Pure and AppliedMathematics 21(3):205-226
2. Gadjiev T, Yagnalieva A (2017) Regularity of solutions of degenerate parabolic nonlinear
equations and removability of solutions.
3. Applied Computat Math 6(3)
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111 BOLMO
RiYAZi MODELLOSDIRMO VO DINAMIK SISTEMLORIN TODQiQi

REDUKSIYADAN VO RELAKSASIYADAN BiRGO ISTIFADO OLUNMAQLA
QURULAN BiR QORAR QOBULETM®O SXEMI
Homidov R.H., Hiiseynova X.Y., Cavadzads R.R.
Baki Déviat Universiteti, Baki sahari, Azarbaycan
e-mail: shekihamidov@gmail.com, xatin14@mail.ru, rufane.zamanli@gmail.com

Qorar gobuletma ils bagli islonmali olan informasiyanin bdyilik hocma malik olmasinin bir cox
sobobi ola bilor. Onlardan biri gorar gobuletmo prosesindo istifado olunan riyazi modelin bdyiik
Olgliyo malik olmasidir. Digor sobab iso gorar gobuletmo ilo bagl olan nizamin gismon nizam
olmasidir. Qisman nizamdan axtarig prosesinin nizamla bagl effektiv variantlarin P ¢oxlugunda
icras1 mogsadi ilo istifado olunur. Icra prosesini son magseds ydnoltmok iigiin iso bir ¢ox halda,
prosesin gedisindo hissa-hisso alds olunan slave informasiyadan istifado olunur. Bu voziyyat iso 6l¢ii
boyiik olduqda ¢ox sayda vo bir-birindon forgli bir kriteriyali boytik 6l¢iilii mosalalorin hallini tolob
edir. Noticads isa garar gabuletma prosesinin icrasi ya arzu olunan naticoni vermir, ya da natica tolob
olunan effektivliklo alinmir. Qarsiya ¢ixan bu kimi problemin holli yollarindan biri mosalonin
spesifikasina osaslanib, 6l¢iinii, holli tolob olunan masololordo asagi salmaq (onlart kigik olgiilii
masalolors reduksiya etmok) vo yeni alinan masoalalori iso daha sado masalolorin hallino gotirmokdir
(mosalan, relaksasiya yolu ilo). Qarar gobuletmo prosesina colb olunan va hoall edilmali masalslorin
sayinin, axtarilan hollin keyfiyyatino xolol gotirmadon, minimuma endirilmasi mithiim ohomiyyot
kasb edir.

Qeyd olunan xiisusiyyatloro malik gorar gobuletmo prosesinin qurulmasi imkani toqdim
olunan isdo asagidaki kimi ¢oxkriteriyalt masalo tiglin gostorilmisdir.

x—Ax <b,x <d,x > 0,cx = (c'x,c?x, ..., ckx) > max (1)

Burada AeR™™ va A > 0 (elementlori monfi deyil), b, d, xeR™*, c'eR**", b > 0,d > 0.

i =1 vo c!=> 0 oldugda (1) mosalosi [1]-do hartorofli dyronilmisdir vo (1)-o gotirilon gox
sayda praktiki mosolodo baxilmisdir. Masolonin spesifikasina osaslanan analitik vo iterativ hall
tisullar1 islonib hazirlanmisdir. Usullarin effektivliyin osaslandirilmasina isda xiisusi yer verilmisdir.
Bu tisullar igarisinda iterativ hall yolu daha samarali hesab olunur. Bu yol xatti tonliklor sistemi {igiin
olan sads iterasiya ilo hall yoluna daha yaxindir. Daha genis sinif masalslor iigiin bu ciir iterativ hall
yolu [12]-do verilmisdir. Lakin ¢ > 0 sorti pozuldugda mévcud effektiv hall yollarindan istifado
etmok miimkiin olmur.

X ilo (1)-in miimkiin variantlar ¢oxlugunu isars edok. Miimkiin giymatlandirmalar ¢goxlugunu
isa Y ilo isars edok. Y-in effektiv variantlar ¢oxlugu P olsun (P-ys Pareto ¢oxlugu da deyilir).

Magsadimiz P ¢oxlugundan qorar gobuledoni razi salan y*eP variantini axtarib tapan
prosedura igloyib hazirlamaqdir. Bu mogsadlo avvalco gorar qobuledondon slave informasiya almaq
ticlin onunla dialoqun formasini miioyyonlosdiririk vo asagidaki mosoalalori hor addimda icra edirik:

1) alinan olava informasiyanin osasinda

aleA= {(al, )|, ai=1,a;,>0,i=1, ...,k}

vektorunu qururug;

2) a®-1n kdmoyi ilo

xeX, Y%, a;clx » max
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masaloasini tortib edirik vo strukturunu pozmadan onu reduksiya edirik, yoni dl¢iislinii asag1
saliriq;

3) reduskiya olunmus mosolonin hallini relaksasiya yolu ilo monfi olmayan omsalli
maoqsad

funksiyasina malik masolonin hollino gotiririk. Bu zaman alinmis masololorin sortlorinin
strukturu (1)-doki kimi qalir. Istifado olunan sortlorin say1 iso (1)-dokindon iki dofo az olur. Bu sortlor
(1)-doki sortlordon miioyyan qayda ilo secilmoklo tortib olunur. Relaksasiya Ax < b,x <d
sartlorindon istifads olunur.

Proseduranin basa gatmasini qorar gabuledon miioyyan edir. Prosedurada goarar gebuledona
olunan miiracistlorin sayinin az olmasina ¢alisilir. Magsad isa halli talob olunan maalalorin sayini
mimkiin qodor azaltmaqdir. k = 2 oldugda bu moagsado ¢atmagin bir yolu gostorilir. Bu yol
masalonin Pareto sorhaddinin [3]-do toklif olunan effetkiv qurulma qaydasina asaslanir. Proseduranin
hor addiminda holl olunan mosolo qgorar qobuledono toqdim olunan effektiv varianta onun
miinasibatindon asilidir.Bu miinasibat iso toqdim olunan variantin hansi koordinatinin onu qane
etmomosi ilo baglidir. Masalon, toqdim olunan (y{,y3) = y* variantnin y] koordinati bu ciir olarsa,
onda y{-in yaxsilasmasi, yani onun artimi, y,-in azalmas ilo bas veracokdir. Demoli axtarilan variant
Pareto sorhoddinda y!-don sagda yerlosmolidir. Qorar gobuledoni razi salan hollin tapilmasinin
daqigliyinin giymatlondirilmasi [13]-do verilmisdir.

Acar sozlor: xotti proqramlasdirma, boyiik 6l¢iilii masalo, reduksiya, relaksasiya, effektiv holl,
Pareto sorhoddi.

OJHOBPEMEHHOE UCITIOJIb3OBAHUE PEAYKIIUU U PEJIAKCALIUU B
OTHOM CXEME ITPUHSTHUA PEINEHUAA

Kniwoueswie cnosa: nuaeiiHOE IpOrpaMMUpOBaHue, OOJIbIIEMEPHAs 3a1a4a, PeIyKIHs,
penakcanyst, 3ppeKTUBHOE perienue, rpanuna [lapeto

Pe3ztome: B pabote uccueryercs poLecc NPUHATUS PELIeHUs sl OAHOr0 Kilacca 3ajad
JUHEIHOr0 MHOTOKPUTEPUAIBHOTO IPOrpaMMUpoBaHus. YToObl yMEHBIINTh BIUSIHUE Pa3MEPHOCTH
U XapakTep OpraHu3alyy AJIs 3aBEpIICHUs] ITOrO MPOLIECCa, UCTIONb3yeM TEXHUKY PEIYKIIUU U
pellakcaluy OJHOBPEMEHHO.

ONE DECISION MAKING METHOD BY USING REDUCTION AND
RELAXATION
Key words: linear programming, large-scale problem, reduction, relaxation, effective solution,
Pareto-set.
Summary: This work considers one linear vector optimization problem. By using it's special
structure a decision making procedure is given by applying reduction and relaxation technics.
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FRACTAL STRUKTURLU MOSAMOLI MUHITLORDO SUZULMO
MOSOLOLORININ TODQIQi
Hasanov Allahverdi Biyakir oglu
AMEA Idaraetmo Sistemlori Institutu, Baki, Azarbaycan
E-mail: hesenli ab@mail.ru

Toqdim olunan isdo fraktal strukturlu miihitlords masamalorin yerlosmasinin stoxastik
xarateri ozoro alinmaqla kiitlo miibadilosi proseslorinin riyazi modellosdirilmasi vo siiziilmo
mosalalarinin todqiqi ti¢iin adekvata riyazi modellarin totbigino komok edon bir modelin tadgigat
tictin istifado masalosine baxilmisdir. Fraktal strukturlu massivlords kiitlo miibadilasi proseslorinin
todqiqi xarici intensiv tasirlor zaman1 mosamolor fazasinda bas veran doyisikliklorin Gyranilmasini va
bu tip miihitlordo mohsuldarliq xarakteristikalarinin idars olunmasini tomin eds bilor. Xiisusilo
mosamoalar fozasinin miirokkob topologiyaya malik oldugu masamoli miihitlorde miivazinotsiz
stiziilmo proseslori todqiq olunur. Siiziilmo qanunlarimi vo moasamoli miihitlorin  fraktal
xiisusiyyatlorini nozars alan faktorlarin analizi asasinda kasr tortibli diferensiallama va integrallama
formalizmindan istifads edoarok masamoli miihitlorde mayelorin siiziilmasi masalasinin riyazi modeli
toklif olunur. Masamalorin hondasi yerlosmasini modellosdirmok tigiin kasr 6lgiilii fozalardan istifados
olunmasi daha magsodouygundur. Fraktal strukturlu miihitlorin xassalorinin riyazi tosviri statistik
fizikanin ononavi iisullarindan konara ¢ixmani talob edir. Bu sistemin miixtalif modifikasiyalarda
hollori tapilib praktikada totbiq olunsa da, hamin hallords bir ¢ox zaruri faktorlar — miihitin “yaddas”
effekti, masamolorin foza korrelyasiyalari, bir sozls, sistemin geyri-xottiliyi vo miivazinatsizliyi
nozars alinmir. Kasr tortibli téramonin tatbiqi ilo birdlgiilii filtrasiya tonliyini imumi sokilds asagidaki
kimi yaza bilarik:

1005 (Mp) +t,Df; (pV (£)) = 0

k
V(&) =-—D§:PE&)
oM
Burada
Doﬂg,f(g,t):— sec(0.55) | o° T f.7) d&' - Riss -Veyl toromasidir.

20(2-p)- 08" “Je-¢|""

Bu tonliklor sistemini asanligla asagidaki bir tonliys gotirmak olar.
k
1008 (Mp) —t,DF- (7” pDYP(&,7))=0

Bu tonlik o=p(P,T) hal tonliyi ilo birlikdo qapali sistem togkil edir. Miihitdo masamalilik
omsali sabit olduqda sixilmayan maye {igiin son tonlik asagidaki soklo diisiir.

04, P(£.7) = BoDL. {DE:P(&.7)|
bkt,
mig
Baslangic sort olaraq P(&,0) = B(&) gotiiriiliir.

Burada P - mayenin laydaxili tozyiqi, « - mayenin miitloq 6zliiliiyii, k - miihitin kegiriciliyi, S
- mayenin hocmi elastiklik moduludur.
P=y=1 olan halda tonliyi asagidaki kimi yazmaq olar.

Burada B, =
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0% P(£,7) = B, ;'? P(&,7)

Bu tonliyin P(&,0) =P, =const baslangic sortini 6doyon timumi holli asagidaki kimi

olacaqdir:

POGt) =Py [e™ - E,; (-Bok?t*)dk

Bu ifadodo « = 1 olarsa, elmi adebiwatdan moalum olan hall alinir:

P(&7)= \/— IeXp ‘f 5) de’

a=0.5; 0 =0.25oldugda E, , (— Za) - Mittag- Lefler funksiyasidir.

Burada

El’l(—ﬁ)zﬁ—ﬁ-ez (-erf (V2))

:%'([Ea’l(_ Bor k2 )- cos(k& )de

Toqdim olunan isds fraktal strukturlu masamali miihitlords geyri-lokal ko¢iirma proseslarinin
riyazi modellogsmosinin bozi xiisusiyyatlorino baxilmigdir. Siiziilmo qanunlarini vo mosamoali
miihitlorin fraktal x{isusiyyatlorini nazars alan faktorlarin analizi asasinda kosr tortibli diferensiallama
Vo inteqrallama formalizmindon istifado edorok layli mosamali miihitlordo mayelorin siiziilmasi
masalasinin riyazi modeli toklif olunmusdur. Masamolarin hondasi yerlogsmasini modellosdirmak
ticiin kosr oOlgiilii fozalardan istifado olunmasi daha moagsodouygundur. Koasr tortibli diferensial
tonliklar nazariyyasinin tatbigi ananavi yanasmalarda todqiqi miimkiin olmayan bir ¢ox amillarin
ohato olunmasini, daha genis moasalalor qrupunun tadgigini, malum naticalorin daha dorindan
anlasilmasini, daha doqiq yeni naticolorin alinmasint mimkiin edir. Mayelorin masamoli miihitdo
stizlilma mosalalorinin miiayyan konkret aspektlordon Gyranilmasing kasr tortibli inteqro-diferensial
tonliklorin totbiqi [1, s. 27-54] isindo hartorafli asaslandirilmigdir. Biz masaloys birbasa vo daha
imumi yanasmani todqiq edocayik. Goriindiiyii kimi qurulmus model fraktal strukturlarda stizilmo
axmlarinin komiyyotco daha genis todgigina imkan verir. Istifado olunan kosr tortibli inteqro-
diferensial formalizminin koémayilo ovvallor molum olan hollorin alinmasini  vo onlarm
timumilasdirilmasini tamin edilir.

Kosr tortibli diferensiala kecid zaman vo mokan daxilindo geyri-lokal prosesloarin
oyranilmasinda yeni yanagmadir vo bu proseslorin an vacib komiyyat xarakteristikalarini toyin
etmoays imkan verir.

FILTRATION iN POROUS MEDIiA WiTH FRACTAL STRUCTURE RESEARCH
ISSUES
Keywords: fractal structural environments, stochastic nature of pore location, mass transfer
processes, mathematical models.
Summary: In the present work, considering the stochastic nature of the location of pores in
fractal structural environments, the use of a model that helps to apply mathematical models
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adequate to the mathematical modeling of mass transfer processes and the study of filtration
problems is considered.

HNCCIEJOBAHUME 3AJIAY ®UJIBTPAIIMU B IIOPUCTBIX CPEJAX C
®PAKTAJILHOU CTPYKTYPOU

Knrwoueegwie cnoga: cpenpl ¢ PppakTaabHON CTPYKTYpOH, CTOXaCTUYECKHH XapaKTep pacnosio-
KEHHUSI 10D, MPOLIECCHl MACCONEPEHOCca, MAaTEMATUYECKHE MOJIEIH.

Pe3rome: B nacTosieit pabote, C yueToM CTOXaCTUYECKOT0 XapaKTepa pacIioyioKeHUs [op
BO (ppakTasbHBIX CTPYKTYPHBIX CpeJaxX, pacCMaTPUBAETCS UCIIOIBb30BaHUE MOJIENH, KOTOpast
IIOMOTaeT NPUMEHATh MaTeMaTUYECKIE MOJIENIH, a/IeKBaTHbIE MATEMaTUYECKOMY MOJIEIIMPOBAHUIO
IIPOIIECCOB MACCONEPEHOCA U U3YUEHHUIO 3a]1a4 (PUIIBTPALIUH.
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MUOSSISONIN INFORMASIYA AXINININ OPTIMAL STRUKTURUNUN TOYINI
Isgandarov Blasgar Blokbar oglu, Karimova Xaver Fazil qiz1
Sumqayit Déoviat Universiteti, Sumqayit, Azarbaycan,
e-mail: elesgers4@mail.ru

Isdo genis orazini ohato edon miiosisonin obyektlorinin informasiya tominati masalosine
baxilir. Miiasisoya konar toskilatlardan daxil olan (giris), miiasisanin daxilinds yaradilib onun
idaraetmo prosesindo istifads edilon (daxili) vo konar toskilatlara verilon (gix1s) sonadlar vo diger
informasiya resurslarinin emalina sarf olunan amayin vo vaxtin azaldilmasi ii¢iin optimallasdirma
moasalasi qoyulmus vo MATLAB riyazi proqramlasdirma paketinin kémayi ilo hall edilmisdir.
Masalonin halli konkret misal tizarinds izah edilmis va natico imumilosdirilmisdir.

Ohalinin yasayis prosesini tomin edon mantagolorin, sonaye, kond tosorriifatt vo digor
miiosisalorin idaro edilmasi onlarda dovr edon informasiyanin operativ Vo doqiq emalinadan gox
asilidir. Bu ciir obyektlarin idars etms sisteminin isi onlarin daxili strukturunda va onlarla slagadar
toskilatlar arasinda dovr edon ¢oxsayli sonadlordon va digar informasiya novlarindon asili olur. Bu
informasiyalar harokot marsrutuna goro giris — sistemo xarici toskilatlardan golon, daxili — sistemin
daxilinds yaradilib onun isi ti¢ilin istifade olunan va ¢ixis — basqa toskilatlara gondarilon novlors
boliiniir. Sistemin obyektlorini idars etmak ti¢iin bu informasiyalar miioyyon marsrutlar tizra horokot
edir. Bu harokat sistemin 6z isgilori, telefon, pogt, faks vo ya elektron (internet) slagessi vasitasi ilo
yering yetirilir. Sistemin bdlmolori vo omokdaslart arasinda informasiyanin yaradilmasi vo harakaoti
sahad dovriyyasi Vo ya kargiizarhig adlanir. Elektron (Internet) vasitosi ilo hoyata kegirilon sonod
dovriyyasi elektron sanad dévriyyasi adlanir [1, 2].

Hom sanad dovriyyasi, hamda elektron sanad dovriyyasi lizra elmi odobiyyatda ¢oxlu sayda
islor vardir. Lakin, bu islordo sonad dovriyyasinin mixtalif aspektlori vo bu prosesin
optimallagdirilmas1 masalalori nozardon kegirilmomisdir.
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Miixtolif sonadlords ¢oxlu sayda gostoricilor vardir. Belo gostaricilordon bozilorini aradan
¢ixarmaq va Yya birlogdirmok miimkiindiir.

Isdo forz edilir ki, miiasisonin sonad dovriyyasinda N sayda sanod vardir. Hor bir n-ci sonadin
torkibinde avvalcadan nazords tutulduguna géra /n sayda miixtalif gdstorici olmalidir. n-ci sonadin i-
ci gostaricisinin shomiyyatlilik amsalini cnj, tokrarlanmamaq omsalini iso pn;i ilo isara edok. Homin
gostaricinin sanadds olmasinin vaciblik gostaricisini Xn,i ilo isara edok. Ogor bu gostaricinin sonadds
olmast vacibdirso Xni > 0, oks halda x,i = O gobul olunur. Géstoricinin ahamiyyatlilk va
tokrarlanmamaq daracasi Kimi (Cn,i + pn,i) Xn,i ifadasini gotiirak.

Mogsad funksiyast kimi sonad dovriyyasinds olan biitiin gostaricilorin ahamiyyatlilk vo
tokrarlanmamaq daracalarinin comi gotiiriiliir. Belolikla sonad dovriyyasi sisteminin strukturunun

optimallagdirilmas1 mosalosindo gostoricilorin vacibliyinin elo X ;,n =1,N, i=1,_ln giymarinin
tapilmasi tolob olunur ki, (1) maqgsad funksiyas1 maksimallagsin:
N Iy
C = ZZ(Cn,i + pn,i)xn,i - max (1)
n=0 i=1

vo asagidaki mohdudiyyatlor 6donilsin:
- sanaddaki gostaricilorinin sayma qoyulan moahdudiyyatlor

I|'|
an’igln, n=1LN: @)
i=1l

- Sanad dovriyyasi sisteminds olan sanadlarin gostaricilarin shomiyyatlilk va tokrarlanmamaq
doracalorinin sayma goyulan mahdudiyyatlor

Iy
Srr]nin < Z(Cn,i +pn,i) Xn,i < S:]ax’ n :1’ N : (3)
i=1

- gostaricilarin giymatlorinin manfi olmamasi va tamliq sartlori

X,; = 0 olan tamadadlsroir, n = LN, i=1 0o (4)

Burada In — n-Ci sanadds olan gdstoricilorin iimumi say; S, Vo Sp- — senadds homin

gostaricilorin  shamiyyatlilk va tokrarlanmamaq doracalori cominin minimal vo maksimal
giymatloridir.
Dayisonlarda bir indeksa kegmoaklo masalonin hallini sadalosdirak.

N
l0=0 gobul edak vo hecablama saylari ii¢iin yeni J va j indekslorini belo gétiirok: J = Z I,
n=1

j= ZI +i, LN, i=11, . Bunlart nozoro almagla y; =X,;, &; =C,; +p,;, i=1J gobul

n,i?

edok. Bu zaman (1) — (4) mosalasi asagidaki sokilo diisor:

C=>a;y;, >max; ()
i=
Jk [
> y;<l,, n=1 N; (6)
R
i Jn -
i< D gy <si, n=1LN; (7)
j=Jh 4+
y, 20 olan tamsdodboroir, j=1J ; (8)
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(5) — (8) mosolasini holl etmok iigiin xotti programlasdirma {isulundan istifado edilir.
Masalonin halli noaticosindo miisssisonin sonad doyriyyesi sistemino daxil olan biitiin sonadlords
istirak edon vacib gostaricilor toyin olunur va Yj=0 olan gostaricilori atmaqla sonad dévriyyasinda
kargiizarliga ¢okilon xarclor azaldilir.

OIIPEJEJIEHUE ONITUMAJIBHON CTPYKTYPbl THOOPMAIIMOHHOI'O IIOTOKA
MNPEANTPUATUSA

Knioueesvie cnosa: aBTOMaTU3MPOBAHHOE YIIpaBJIIEHHUE, CUCTEMAa CHAOKEHUS, IEKTPOHHbBIN
JOKYMEHTO00O0POT, aKTyalbHOCTh, JyOIMpOBaHUE, ONTHMH3AIIHS.

Pe3rome: B pabote paccMarpuBaeTcsi BOIPOC MHPOPMAIMOHHOTO oOecredueHus 00BEKTOB
MPEaNpUsATHs, KOTOPOE OXBaThiBaeT OOJNBLIYI0 TEPpPUTOpHIO. 3ajadeil aBTOPOB SBISETCS
ONTUMU3ALMS CTPYKTYPHl JUIsI COKpAIICHUS TPYI03aTpaTOB M BPEMEHHM, 3aTpaurMBacMoe Ha
00paboOTKy ITOKYMEHTOB M JPYruX HWH()OPMAIMOHHBIX PECYpCOB, IMOJYYCHHBIX OT BHEIIHUX
opraHu3anuil (BXoJsIlre), CO3JaHHbIX BHYTPU CUCTEMBI U UCIIOIb3YEMBIX B MPOLIECCE YIPABICHUS
(BHYTpEeHHbIE) M BBIJAHHBIX BHEIIHWM OpraHu3auusM (Beixonsmue). [lns pemieHus 3amayu
KCIOJIb30Baa MakeT MaTeMaTuueckoro nporpammupoBanuss MATLAB. Pemenne 3agaun nosicHsieTcs
Ha KOHKPETHOM TIpUMEPE, a Pe3ysIbTaT 00001I1aeTcsl.

DEFINITION OF THE OPTIMAL STRUCTURE OF THE INFORMATION STRUCTURE
OF THE ENTERPRISE

Keywords: automated control, supply system, electronic document management, relevance,
duplication, optimization

Summary: The work considers the issue of information security of the objects of the
enterprise, which covers a large area. The task of the authors is to optimize the structure for the
reduction of labor costs and time spent on the processing of documents and other information
resources received from external organizations (incoming), created by internal control systems. To
solve the problem, use the MATLAB math programming package. The solution of the problem is
explained in a concrete example, and the result is generalized.
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LAPLAS CEVIRMOSININ KOMOYI iLO HOLL EDILON BiR HIDRODINAMIKA
MOSOLOSI
Quliyeva Ulviyys Rasid qiz1
Baki Miihondislik Universiteti, Baki, Azorbaycan
E-mail: uquliyeva@beu.edu.az

Bu baxilan moagaloda Xatti siiziillmo mosalasine tabe olan mayenin tam quyuya axini masalasi
oyronilir. Isdo forz olunur ki, uzunlugu boyunca sonsuz olan lay istismar olunmayan laydan zoif
arakasma ilo ayrilir.
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Qoyulan masalonin riyazi tosviri olan xiisusi téoromali diferensial tonliklor sistemi Laplasin
inteqral ¢evirmasi Va dayisonlarins ayrilma metodunun komayi ils hall olunur.

Forz olunur ki, istismar olunan lay uzunlugu boyunca sonsuzdur. Lay istismar olunmayan
tozyiqi P,,-o borabar olan laydan zoif arakosms ilo ayrilir. Istismar lay1 tozyigkegirmo omsali vo

mayekegirmo omsali miixtalif olan {i¢ zonadan ibaratdir. Hor ii¢ zonada sabit mahanldarligla isloyan
M(r 6

li¢ istismar quyusu yerllosmisdir [1,2].

Bu mosalo riyazi olaraq xiisusi
toromoli diferensial tonliklor sistemi ilo
asagidaki kimi tosvir olunmusdur

%P 1 0P d%P. oP,
21-’_1 J-'_iz 21_60j2(|:)i_|:)0):i-_J )
0 ror r° 00 7 ot

burada o, = th rjk , ] =1,2,3 — zonanin némrasidir.

IR

Asagidaki baslangic va sarhad sortloring gora:

oP. ,
oR ), 5 2ubk;
P(r,6,t)=P,(r,6,t), k, 9 _ , P2 harada ki, r=a (3)
or or
P,(r,6,t)=P,(r,6,t), K, o _ K, P harada ki, r=b (4)
or or
P, = P, harada ki, r = 5)

(r, 0) —silindrik koordinatlar, (rj 0, )— quyularin yerlogdiyi ngqtalorin koordinatlari; K, 7,
J -ci zonanin kegirma Vs tozyigkegirmo omsallari; y; — zoif arakesmonin kegiriciliyi; x—mayenin

oziilliik omsali.
Gostarilon masalani hall etmak ti¢iin Laplasin inteqral ¢evirmasindan istifads olunur [3]:

P(r.0,4)=[e"P(r,0,t)dt (6)
0
Bu ¢evirma (1) masalasini (2)-(5) sartlori daxilinds asagidaki soklo gatirir:
0P,
o°U, 10U, 182Uj

it L= _qJ. =0 7
or: 2 or r? 06? the (7)

: P -
harada ki, U, =—2-P,, qf :i+a)j2.
A V2
J
Baxilan masalonin hallini asagidaki sokilds axtaraq:

U, = Al{% K, (a,R, )+ i I n(qr)[ar(f) cosnd+a? sin ne]} ,
n=0
l 0
U, = Az{z Ko(aR, )+ 2, b1, (a7 )+ b?K,, (a |cos no + (8)
n=0
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+3 &, [b91, (a,r)+ K, (g,r)Jsin né’}’

U, = Ag{% Ko (a;Rs )+ ign K, (a5 e cosng +c® sin ne]}.
n=0

(8)-do olan a¥,a® b b b® p® cW ¢ namslum omsallart (2)-(5) serhod sortlorinin

komayi ilo tapmaq olar. Bunun ii¢iin asagidaki ayrilisdan istifado edok.
aR)=2 ¢, cosnel ,(ar)K, (ar’) (©)
n=0
1, n=0
2 nx1

Onda trigonometrik funksiyalarin amsallarini tutusdursaq, alariq:

o,v,BY ov,K, (a,r,) 1 v,BY
aV = 21120 ~55ng +MCOSHQ3+W B,(]l)+l—n In(qlrl)’

harada ki, ¢, :{

29,aD, ® 0,0,abD, : g;a’D
BW )
ar(12) — &Slﬂ ngz +L”(q3r3)s|n n@37
Ag,a 49,9,abD,
B2)g®) B®) B
bV = n/ID "_cosné, +%Kn(q3r3)cos no, +L(qlDrl),
n q,0bb, Ag,ao;
B(l)B(6) (6)
b? = cosng, +LB” K, (q,r,)cosné, +¢),
AD, Aq,bD, Aq,ao,D,
B@R® B®) ]
b® = ;D” cosné, +%Kn(q3r3)sm no,,
n 2 n
BWR®) B )
br(]4) =—"—"_cosnd, + ToVa5n K, (q3r3 )SII’I no,,
A‘Dn AquDn
(2) B(®)
ct) = ——"——cosnd, +—=|Bl¥ + Y2 2" n(q3r3)cosn03+Llrl),
Aq;bo,D, AB, g;b*D Aq,9,abo, D

56 . g0 _ B
C(Z)_E{B + Y25 Kn(q3r3)5|nn03+#smn02,

q2 n

harada ki,

B\ = BYK, (q,r,)+B{1,(a,1,),

B\ =B, (q,r,)+ BPK, (,r,),

BYY =1/(a,b)K, (asb)— 1, (a,b)K; (ab),

B\ =v,8,K, (a,b)K; (45b) - K (a,0)K,, (d;b),
BYY =17 (c,a)K, (0,8)-v,8,1, (0,a)K (g,a),
B\ =v,8,1, (q,a)l(q,8)- 17 (a,a)1,,(01,2),

Bé” =v,6,K, (0,2)K; (0,8)- K; (0,2)K, (g,2),

_V252|n(Q2b) ( ) (qz )In( )

2 (s
a)-
2,
(9,2
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Namolum omsallarin giymatlorini (8)-do nozars alsaq va bir sira ¢evirmalori apardigdan sonra
bels alariq,

AR BY" B (ar)
m Tnz:f” I, (a,r K, (q,r)+ 50 In(qlr)ln(qlrl)+m cosné +
A2V1 < ganl) n(ql ) ’ A3V3 < gn
0-0 — | 0-0.
+lqlanz_:1 ) cos n( )+ﬂqlq2abnz=:1Dn (g,r)K, (g,r, )cos n( )
2 &
UzzﬂgianZ;D_n 1, (q,r,) cosn0+—25 (q,r,)+
+DiB§4)B§2)|n(q2r)+DiB(> K, (g,r )}cosn(@—@2)+ (10)
VlAS - gn
+ — g,r; Jcosnl@ — 6
A’qzb; n ( ¥ ) ( )
Uy=—* ii| (1)K, (g;r)cosné + % ig—”B(Z)K (gr)cosn(0—6,)+
3 ﬂqlqz — Dn n 1'1 n 3 ﬂ«ngn=o Dn n n 3 2

(6
e~ e O
d

harada ki,

BY =B, (0Z)+BYK, (g,r). BEY =BX1,(q,r)+BEK, (q,r).

Burada orijinala kegmok miiayyan ¢atinliklor térstdlylndsn biz hslh ancaq zamanin boyiik
giymatlori tiglin alacagiq:

Alinmis diisturlar hidrodinamik hesabat ii¢iin olduqca olverislidir.

Tavan va daban miistovilari kegirmoz olduqda hesabat {iglin daha sados diisturlar alinmigdir.

2 2 2 2

ST ) Y B S DL S .S ) G P

2 4yt 4yt v 4yt 4yt
2 2

M Y DA Y L P Y

2 4yt 4yt

2 2 2 2
SRS ¥ ESY DR S RSILAS Y SN P 4 =Y R VS DL PY S
2 |v, 4dyt) v, 4yt 2 4yt 4yt

Burada t — oo gortinda limito kessok, gorarlagmis masalonin hollini asanligla almaq olur.

PEHIEHUE IMPU NIOMOIIY UHTEI'PAJIBHAS IIPEOBPA3OBAHUE JIAIIJIACA
OJHA TNAPOJANHAMMNYECKHUX 3AJTAY
Knioueeswie cnosa: npeoOpazoBanue Jlamiaca, ypaBHeHUs, THAPOIMHAMUKA, PACUET, IpeIed,
yIpaKHEHHE.
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Pe3ziome: B HacTosiLel cTaTbe paccCMaTpUBAETCS HEYCTAHOBUBIIEECS JABUKEHUE KUJKOCTH,
MOIYUHSIOLIeeCs JIMHEHHOMY 3aKOHY (PUIIbTpAlMK, K COBEPIICHHBIM CKBa)KMHAM, PACIOJI0KEHHBIM
B OECKOHEYHOM I10 MPOCTUPAHUIO IJIACTE CO CIIA0OMPOHUIIAEMON KpoBiel. B pemenue 3amad, ObUT
MCIONIb30BaH METO/ pa3/ieNieH sl IEPEMEHHBIX U UHTETpalibHOe mpeobpa3oBanue Jlamaca.

SOLUTIONS USING THE INTEGRAL LAPLASE TRANSFORM ONE
HYDRODYNAMIC PROBLEMS

Keywords: Laplace transform, equations, hydrodynamics, calculation, limit exercise.

Summary: In this paper we consider the unsteady fluid motion follows a linear law of
filtration, to perfect wells located along strike in an infinite reservoir with impermeable cover.

In problem solving, we used the method of separation of variables and integral Laplace
transform.
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SISTEMLORIN RIiYAZI MODELLORIN QURULMASI
Roévson Z.Hiimbataliyev, Mahammadsli M.Mammadov
Azorbaycan Déviat Daniz Akademiyasi, Sumqayit Doviat Universiteti, Azarbaycan
rovshangumbataliev@rambler.ru, integral-59@mail.ru

Model anlayisi anologiya prinsipino asaslanir. Kibernetikanin moarkazi anlayisi olan
sistemlarin osas todgigat metodu, daha dogrusu kibernetikanin dorketmo mexanizmi hesab edilon
modellosdirma metodu nazari todgigat vo praktik foaliyyst qaydasi olmagla modellarin qurulmasi va
istifadasini nozardos tutur. Latin mongali modelus sdziindon gotiiriilmiis model s6zii niimuna, NOrma
monasini verir.Elmi dorketmonin ¢ox mithiim instrumentarialarindan biri hesab edilon model todgiqat
obyektinin garti obrazi hesab edilir.

Modellorin toyinatin1 vo idaroetmods oynadigi rolu daha doqiq miioyyan etmok iigiin
modellosdirma metodunun mahiyyastini agiqlamaq zaruridir. Sistemin avvalcodon Gyranilmasi vo
onun vacib xarakteristikalarinin miioyyan edilmasi asasinda modelin qurulmasi, onun eksperimental
Vo nozari tohlili, naticalorin  sistem haqqinda molumatlarla tutusdurulmasi, modellarin
doagiqlasdirilmasi va real sistema adekvatlhigin tomin edilmasi vo s. Modellasdirma metodunun asasini
toskil edir. Modellasdirma iki sistemin movcud olmasini nazards tutur:

1.Bizim idars etdiyimiz vo ya idaro etmok istodiyimiz real sistem;

2.Bu sistemin modeli, onun analoqu.

Ogoar miixtalif cinsli hadisalor arasinda oxsarliq miinasibati mévcuddursa, onda onlara original
va model kimi baxmagq olar. Original olaraq real tadqiqat obyekti ¢ixis edir. Model isa tadqiq edilon
sistemin har seydan avval ona idarsedici tosirlor baximindan maraq kasb edon xiisusiyyatlorini oks
etdirir. Demali, model originalin dork olunmasi vasitasi rolunu oynayir.Modellar els segilir ki, onlar
bizi maraqlandiran obyektlorlo miiqayisads shamiyyatli olsunlar.
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Orginali sadalosdiran va an ohomiyyatli cahatlora gora oxsarligi qoruyub saxlayan modellor
homomorf modellor hesab edilir. Homomorfizmi daha genis monada izah edok. izomorfizm vo
homomorfizm riyaziyyat va mantiqin anlayislar1 olmaq]la iki sistem arasindaki1 miinasibatlori miixtalif
yanagmalardan izah edir.

[zomorfizm (isomorphizm) eyni sturukturlu istonilon iki obyekt arasindaki miinasiboti
xarakterizo edir.Kibernetik modellogsdirmo baximindan izomorf sistemlor dedikds elo sistemlor basa
diistiliir ki tadgiqat¢iya bu sistemlorin yalniz giriglori va ¢ixiglarinin malum olmasini qabul edoarak
belo hesab edirik ki, tadqiqatg1 onlar1 bir-birindan farglondirs bilmir.Basqa s6zlo desak, iki sistem
yalniz o halda izomorf hesab edilir ki, onlarin girislorinds bas veran tosirlorin istonilon eyni foza-
zaman paylanmalari uygun golir.izomorf obyektlorin elementlori arasinda qarsiligh birgiymotli
miinasibot moévcud olur:bir obyektin har bir elementi uygun golir vo oksina.Bu o demakdir ki,
izomorfizm zamani bir sistem digarinin modeli ola bilar, lakin bu ikinci sistema da birincinin modeli
kimi baxmagq olar.

Qeyd edok ki,kibernetik yanasma baximindan modelin originalin xiisusiyyatlorini tam sokildo
oks etdirmasine ehtiyac yoxdur.Yani izomorfizm — modelin originala uygun olmasinin zaruri sorti
hesab olunmur,daha dogrusu homomorfizm hali yaranir. Homomorfizm (homomorphism) dedikdo
iki sistem arasindaki elo miinasibot basa diistiliir ki:

a) Birinci sistemin hor bir elementino vo elementlor arasindaki miinasibato ikinci
sistemda bir element va bir miinasibat uygun galir (aksi diiz deyil).
b) Birinci sistemin bir sira elementlari {iglin miioyyan miinasibat 6danirss, onda ikinci

sistemin miivafiq elementlari {igiin do miivafiq miinasibat 6danir.

Beloliklo, homomorfizm yolu ilo sadslogdirilmo aparilan zaman A originalinin hor bir
vaziyystine B modelinin yalniz bir vaziyyati uygun galir, lakin B-nin har bir voziyyatino A-nin bir
vaziyyati uygun golmir.Odur ki, funksional aspekto gora sistemlorin uygunlugunun nisbati olan
homomorfizma izmorfizm anlayisinin yalniz bir torofs uygunluq baximindan timumilosdirilmasi kimi
baxmagq olar. Basqa sozlo desok, hiidud halinda homomorfizm izomorfizma gevrilir.

[zomorf modellor homomorf modellora nazaron daha dagiq ola bilordilar, lakin kibernetikada
istifado edilon biitiin modellar mahz homomorf modellordir, ¢iinki onlar real proseslari vo obyektlori
sadolosdirilmis va birtorafli oks etdirir.

Anologiyanin istigamatindon asili olaraq 3 tip modellari farglondirmok gobul olunmusdur:

1.Qrafik modellari;

2.Fiziki modellar;

3.Montiqi-riyazi modellar.

Modellorin tiplorinin miixtalifliyi onlarin qurulmasi mexanizmlorinin — modellosdirma
metodlarinin miixtalifliyinin bilavasito naticosi kimi da gobul oluna bilor. Umumilikdo modellori
miixtolif xarakteristikalara goro forglondirmok olar vo bunlara misal olarag modellagdirilon
obyektlarin xarakterini, totbigi sahalarini, modellosdirmanin doarinliyini va s. maraglandig ti¢iin biz
modellorin xarakterini asas gotiiracayik.Ogar modellosdirmo metodlarina bu aspektdon yanassaq,
onda hamin metodlari iki boyiik qrupa ayirmagq olar:

a) material ( osya) modellardirmo;

b) ideal modellogdirma.

Material modellosdirmo dedikds todgiqatlarin dyranilon sistemin fizki, handassi, dinamik va
funksional xarakteristikalarinin tocassiimii olan model osasinda aparilmasi basa diisiiliir. Hondosi
modellosdirma 6z prototipine hondosi cohotdon oxsar olan miioyyan obyektin- grafik modelin
qurulmasit mexanizmidir.Qrafik modellora yronilon sistemin daxilina niifuz etmadon, onun
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sistemyaradici xiisusiyyatlorine toxunmadan bu sistem haqqinda xarici tosvir yaratmaga xidmot edir
V5 asasan niimayis etdirma moqsadlorini giidiir.

Fiziki modellosdirmonin mohsulu olan fiziki modellor grafik modellorino nazaron daha boyiik
ohamiyyat kasb edirlor.Fiziki modellogdirmoanin xiisusi hali hesab edilon agya-riyazi modellosdirmo
miirokkob  proseslorin -~ vo  hadisalorin  modellosdirilmoasindo  daha  boyik imkanlar
acir.Modellasdirmoanin bu tipinds fiziki modellosdirmas tigiin talob olunan , macburi sayilan originalin
vo onun modelinin fiziki tobistlorinin tam uygunlugu talobi goyulmur.

Ideal vo ya abstrakt (konseptual) modellors iso tasovviir olunan, insan siiurunda formalasan
modellori vo montigi-riyazi modellori aid edirlor.Modellogdirmanin bu metodunun material
modellosdirmasindon prinsipial forgi ondan ibaratdir ki, onun oasasin1 modellasdirilon obyektlo
modelin material anologiyas1 deyil, ideal, tosviri anologiya toskil edir.Daha dogrusu ideal
modelllosdirmoni iki alt sinfo bolmok olar:

1. formalizo olunmus modellasdirilms;

2. intuitiv modellasdirilma.

Formalizo olunmus modellosdirilmo zamani modellor olaraq bu va ya digor sokilli isara
yigimlari, o ctimlodoan ds stiurda formalasmis modellarin riyazi tonliklor vo barabarsizliklor sistemlori
soklinda tosvir olunmasi, daha dogrusu, bu va ya digor hadiss va prosesin mantiqi-riyazi tosviri ¢ixis
edir.Riyazi modelloro misal olaraq riyazi fizikanin modellorini, kvant mexanikasinin modellarini,
eloca do igtisadi sistemlorin modellorini gostarmok olar.

Intuitiv modellosdirma zamani iso daqiq qeyd edilmis isaralor sistemindon istifado olunmur
vo bu modellosdirma bir név “model saviyyasinds” aparilir.Bu tip modellosdirmadon dorketms
prosesi holo baslangic soviyyoda olan elm saholorindo daha genis istifado olunur. Ideal
modellogdirmadan asas farglondirici cohoti ondan ibaratdir ki,tadqiqatgr iiciin model olaraq hansi
material dastyicisinin se¢ilmasindon heg bir forgi yoxdur.Model vasitasilo aparilan amasliyyatlarin
material oasasi olan miiayyan bir real prosesin no bu model osasinda alinan naticalors, na do
modellosdirilon obyekts heg bir aidiyyatt yoxdur.

Intuitiv modellogdirms iqtisadi tadgigatlarda daha miihiim rol oynayzr, ¢iinki bu elm sahasinda
natural ekspermentlor aparmaq vo material modellordon istifado etmok imkani praktik olaraq
yoxdur.Intuitiv modellasdirmo uzun illar arzinds iqgtisadiyyatda iqtisadi proseslorin tahlilinin asas vo
yegano inturmentarisi olaraq qalmisdir.Iqtisadi todgigatlara riyazi modellorin nufuz etmosi iso
modellari daqiq va ciddi sokilda tasvir etmays vo bu modellara gora alinan naticalori izah etmays
imkan verdi.Bununla bels, riyazi modellosdirmo metodunun totbigi iqgtisadiyyatda intuitiv
modellosdirmonin imkanlarindan tam imtina kimi qabul edilmamalidir. Bels ki, son illards igtisadi
sistemlorin tadgiqginds boyiik miivaffaqiyyatlo totbig olunan imitasiya modellasdirilmasi metoduna
riyazi modellasdirma ils intuitiv modellosdirmanin sintezi kimi baxilir.

MMOCTPOEHUE MATEMATHUYECKUX MOJEJIEM CUCTEM
Knrwoueegwie cnosa: mateMaTueckas MoJieNb, CUCTEMA, H30MOP(HU3M, TOMOMOP(H3M, JTOTHKA.
Pe3tome: B craTtbe paccMaTpuBaeTCsl MOHATHE MOJIENH, SIBISIOLICHCS 0a30BbIM MOHATHEM
KUOEpHETHKH, W paccMaTpUBAeTCsl MpoOJieMa CPaBHUTEIBHOIO IIOCTPOEHUS MAaTeMaTHYECKUX
MOJIeJIEN DKOHOMHUYECKUX CUCTEM.

CONSTRUCTION OF MATHEMATICAL MODELS OF SYSTEMS
Keywords: mathematical model, system, isomorphism, homomorphism, logic.
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Summary: The article considers the concept of models, which is a basic concept of
cybernetics, and considers the question of comparative construction of mathematical models of
economic systems.
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BiR OPTIMAL IDARSETM® MOSOLOSI UCUN QRADIYENTIN HESABLANMASI
Safarli Tlqar Seyfoddin oglu, Sofarli Ilahs lqar quz1
Sumgayit Déviat Universiteti, Sumqayit, Azarbaycan
i.safarli@mail.ru

Isdo geyri-bircins miihitds isiq selinin yayilmasina aid bir optimal idaraetmo masalasinin holli
aragdirilir. Qoyulan masalonin hallinin varligr vo qosma masaladan istifads etmoklo funksionalin
qradiyenti hesablanir.

Bu masaloni birdlgiilii halda asagidaki optimal idaraetms masalasing gatirmak olar:

“W X, L;v)— y(x) dx+a2‘v ‘ (1)

VEV:{VERN, (V,,V,,0,V ZV <b}

oy _

|E—a 7 —a(x,z)y =0, (2)
izn:vjuj(x)

p(x,0)=gy(x)e = (3

w(0,2)=w(,2)=0,z<(0,L) (4)

Burada,

a>0,a, >0,a(x,z)<b,, (8 ) <b,, (x,2)eQ,
02 0
%(X)ewz (O’I)’ uj eW, ( )
yel, (o, I) - verilmis funksiyadir.
Verilmis (1)-(4) mosoalasinin hallinin varlig: ti¢lin
. OAy O*Ay
e ~a(x,z)Ay =0, (5)
|i(v +AV; ) (x) iZN:vjuj(x)
Ay(x0)=gpy(x) e -, (6)
Aw(0,2)=Aw(l,2)=0 7)

masalasindan va
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2
iag—a(,i@ a(x,z)o =0, (8)
X

D(x, L) ==2i(y(x, L;v) - y(x), 9)
®(0,2)=d(1,2)=0 (10)
gosma tanliyindan istifads etmoklo I(V) funksionalinin gradiyentini hesablayagq.

Biz funksiyanin artimi {igiin
|

100 = o )y it L [ o L) YD vl L

0

N
+2a ) VAV, " Aaw(x, L)||
i1

L(01)

diisturunu almisiq. Bu diisturda sag torafin birinci va ikinci hadlorini ¢evirak.
(3) — (7) sortlorindon asanligla almaq olur ki, Ay = Al//(x, Z) funksiyas ixtiyari 7 € L, (Q)
iclin asagidaki inteqral eyniliyi

. OAy O*Ay —
i —-a —alx,z)A dxdz =0 11
i[ = "% —al )v/]n (11)

Va (6), (7) sertlorini (x,z) e Q ticiin 6doyir.
(11) borabarliyinin kompleks qosmasini yazsaq, asagidaki inteqral eyniliyini alariq:

oAy OAy
—i —-a —alx,z)A dxdz =0 12
i[ ~ %o ( )w}n (12)

(8), (9) qosma masalosinin halli dedikds, C°([0, L] L,(0,1)) fozasindan olan ixtiyari
n eWz’l(Q)iic;ﬁn

J'd{ 6)2(7_7 (x,2)n ]dxdz = |Id) x,0)77(x,0)dx — ZI X, L;v)— y(x))77(x, L)dx (13)

eyniliyinin kompleks gosmasini yazdiqda asagidakini almis olarq:

j@(l G _a, 2T _4(x, 2)77] dxdz = —ij'a(x,o)n(x,o)dx -~ Zj (J(x Lv)- y(x))n(x, L)dx (14)

0 21

Ay W, (Q), @ L,(Q) oldugundan uygun olaraq (11) va (12)-do 7 =®(x,z) , (13) Vo
(14)-doisa = Aw(x, Z) gotiirsok, onda asagidaki baraborliklori alariq:

. OA o°A —
(_[(l azl// ~a, ax;// —a(x, Z)Al//J(D(X, z)dxdz =0, (15)
_ L — -
SJ; [—i agzw -a, aaf;'” ~a(x, z)Aw}D(x, z)dxdz =0, (16)
_ L - | -
I(—i Ay _ a, 0 AZ"// —a(x, z)Az//JCD(x, z)dxdz = i_[CD(x,O)Az//(x,O)dx -
o 0z OX 5

(17)

20 Liv)- y()Awx, L

0
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2 J— I -
f[i Ay _, 2 AZV/ —alx, Z)AV/Jq)(x, z)dxdz =i [ d(x,0)Ay(x,0)dx—
o\ oz OX 0

(18)
—2]( x L; v )Ay/ x L
Onda (15) va (18)-don aliriq ki,
ZI( X, L;v) - )Az//x L dx_|J‘CD x,0)Aw(x,0)dx (19)
barabarliyi dogrudur.
Digar torafdan (16) vo (17)-don analoji qayda ilo asagidak: boaraborliyi alariq:
| | o
ZI (w(x, L;v)— y(x))Aw(x, L)dx = —ij@(x,O)Ay/(x,O)dx (20)
0 0
Biitiin bunlar1 bilarak, (19) va (20) barabarliklarini toraf-tarofs toplayib 2-ya bolsak,
I
j(yx(x, L;v)— y(x)Aw(x, L) dx+J.( (x,L;v) - )Az// (x,L)dx =
° (21)

%D i E(X,O)A://(x,o)—iCD(x,O)Az/_/(x,O)]dx}

miinasibati alinir. Onda (21)-don istifads etsok, funksionalin artimini agsagidaki kimi ifado edo
bilarik.

Al (v I[l ®(x,0)Ap(x,0)— i D(x,0)Ap(x,0) « [ Aw(x, L)||i2(oll) (22)

indi Aw/(x,0) iigiin olan boraborlikdon istifada edek. Onda

Aw(x,0)=iw(x0 Zu X)AV; +0(Av)

i=
baraborliyini yaza bilarik. Bunu (22)-ds nazars alsaq, funksionalin artimini asagidaki sokla

salmag olar.
Al(v):l.l[ xoiuJ AV, — ®(x,0)y (xo)iuj(x)Avj dx +
2

i=t =1

(23)

o HAv(x L)|;

Lon T +0(Av)

j=1
Burada || Al//(x, Z)||2 < é || AV ||2 Vze [O, L] , é AV -0an asil1 olmayan sabitdir sortindan

istifado etsok, onda Al (v)-ni belo yazmagq olar:

N

Al(v)= {——H( (x,0)y(x,0)+ D(x,0)y (xO) ]dx+2av }Av +o(Av) (24)

j=1

Biitiin bunlardan sonra qradiyentin torifindon istifads etsok,

ZI - AV, +0(Av)

barabarhyml alariq.
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BBIYMCJEHUE I'PAJIAEHTA JIJISI OJJHOM ONITUMAJIBHOM 3AJIAYH
Knwouesgwie cnosa: rpanuent, GQyHKIUs, pEIIEHUE, UHTETPAJIbHOE YpaBHEHHE
Pe3ziome: B craTbe UCCleNyeTCs pelIEHUE OJHOM ONTHUMAJIBHOW 3aa4d pacIpOCTPAHEHHUS
CBETOBOI'O IaTOKa B HEOAHOPOJHOM cpene. CHauana 3Ta 3a71ada CBOJUTCS K 3aJa4€ OJHOMEPHOIO
ONITUMAJIBHOIO YIPABJIEHUE, @ IOTOM C IIOMOIIBIO CYLIECTBOBAHMS PELICHMsI IIOCTABICHHOM 3a/1auu
U CONPSKEHHOTO YPAaBHEHHE BBIUMCIIAETCS IPAJUEHT QYHKIMOHANA.

CALCULATION OF THE GRADIENT FOR ONE OPTIMUM PROBLEM
Key words: gradient, function, solution, integral equation
Summary: In article the decision of one optimum problem of distribution light treacle in the
non-uniform environment is investigated. At first this problem is reduced to a problem one-
dimensional optimum management, and then by means of existence of the decision of a task in view
and interfaced the equation is calculated a gradient functional.
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MNPOAOJBbHO-TIONNEPEYHBIE KOJIEBAHUSA
BA3KOYIIPYTI'OT'O CTEPXHSA
Anuesa YiabBusi CaHraH Kbi3bl
Cymeaumcxuti I'ocyoapcmeennwiii Yuusepcumem, Cymeaum, Azepoaiiodxcan
e-mail: Ulaliyeva_71@mail.ru

W3BectHo, uTOo uHTerpo-nuddepeHnuanbHOe  ypaBHEHHE — MPOJIOJIBHO-TIONEPEUHOTO
BSI3KOYIIPYTOT'O CTEP)KHA MOJTydaeTcs 3 AU QepeHInaIbHOr0 YpaBHEHU ISl YIIPYTOTO CTEPKHS

3ameHoit Moxynsa ynpyroctu E oneparopom E = E[1— r (t)]u cnenoparensHo uMeeT cemyromuii

Bua: [2,4]
EIA-T"())——7— =q(x,t) 1)

rae U(X,t) - mepememenus, p- mmotHocTh MaTepuana, J - moment unepuuu, ((X,t)-

o* u(x t) o%u(x,t)
T

norepeyHast Harpyska. Tak:ke BBIIOJIHAETCS CIelyIolee YCIOBHE:
" (tu(t) = jr(t —)u(r)dr @)
Pemenne ypaBuenus (1) Oynem uckath B BI/IIOLC [3]:
u(x,t) = ng OV, (x) @A).

Hoxcrasnsist Beipaxkenue (3) B (1), ymuoxas ero na EJV.(X), 3atem nnrerpupys no amne

0aJIKy MOJTydaeM BBIpaKCHUE
T+ o (1-T"(O)T; =0, (1) ©)

Trac
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. EI , t
=— A% = DV, (X)dx.
o, - gs (T) wszngq(x)s(x)x

HpeI[HOJ'IO)KI/IM, 4YTO HavYaJIbHBIC YCIIOBUS HYJICBBIC, T.C.

T, (t)=0 nput=0

T (t)=0 nput=0 (5)
[pumenss npeodpazopanue Jlamnaca no Bpemenu t k ypaBHeHuto (4) ¢ yuetoM (5) moxydaem:
= q(p)
T(p)= _
P - (o) ©

Paznaraem 3namenarens B psf [3]:

1 _ 1 w:I'(p)
P’ +w’—@’T(p) p+alE\ p+wl )
Torma hopmyssr (6) MoxeM TIpeaCcTaBUTh B Buje [1,3]

- _ 1 T 0T
T(p=0(p) o2+ 20 L e
p*+o; P+ (p* +S%)

Brerauciaum OpHUIMHAJIbI KAXI0T'0 YJICHA psAda

0: (P) - ——— —qu(t o)sinadr = w, (1)
P’ +w? .

W, (t) =w, (t) *I'(t) = o, JT(’[ — )W, (7)d7
w () =w_ () *I(t)=0w; jl“(t —7)wW,,(7)dz.

31ech BBEJICHHI cieIyromue 0003HauYeHMS:

W ()=, (p)- —(a'f) — W, (P)T(p)~ I Pt - 0w, ()dr
w, (0=, (p)- % o (P (P) 0! [Tt - D ()d
0,080 5 — ot () 202 [re—om, (.
Tor,ﬂa OpUTHUHAJ peH_IeHI/Iﬁ MOJKEM IMPECACTABUTL B BUIC:
To () =W, (1) + g W, (1) +...+ "W, (1) (7)

Orciona BUIHO, uTO pemienue ypasHenus (1) st mpomssombhbix O (t) u sapa I'(t)

onpenensiercs B Buae psaaa (7).
OZLUELASTIK CUBUGUN UZUNUNA- ENINO ROQSLORI

Agar sozlar: ozlielastik, uzununa-enino ragslor, elastiklik modulu, integro-diferensial tonlik,
hollin orjinali.
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Xiilasa. Ozliielastik gubuqda uzununa-enine ragslorin integro-diferensial tonliyini almaq {igiin
clastik gubugun diferensial tonliyindon istifads edilir. Masalonin halli iso sira soklinds axtarilir.
Baslangic sortlori nozars alinaraq, Laplas ¢evrilmasi totbiq edilir vo alinan siranin har bir haddinin
orjinali hesablanir. Isin sonunda verilon masalonin hollinin sira soklinds alimas: gostarilir.

LONGITUDINAL TRANSVERSE VIBRATIONS VISCOELASTIC ROD

Key words: viscoelastic, longitudinal oscillations, longitudinal modulus of elasticity, integral-
differential equation, original solution

Summary: The differential equation of an elastic rod is used to obtain the integral-differential
equation of longitudinal and transverse oscillations in a viscous elastic rod. The solution to the
problem is sought in the form of a series. Taking into account the initial conditions, the Laplace
transform is applied and the original of each limit of the obtained sequence is calculated. At the end
of the work it is shown that the solution of the given problem is taken as a series.
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HCCJEJOBAHUE KOJIEBAHUM BA3ZKOYIIPYTOI'O CJIOMCTOI'O IUJINHIPA
babamkxanoBa Bycamns ["am3a kb13b1, CanmanoBa Jxamuiis Menukp3a KbI3bl
Cymeaumckuii I'ocyoapcmeennwiii Ynusepcumem, Cymeaum, Azepoaiioscan
A3zepoaiioncanckan I'ocyoapcmeennan Axkademus Quszuueckoii Kynomypot u Cnopma, baky,
A3zepoaiiorncan
Vusalall@mail.ru, salmanova.1973@list.ru

B coBpeMeHHOM CcaMOJETOCTPOECHUH M PAKETOCTPOCHHWH U B APYTHUX OTPACHAX TEXHUKU
NPUMEHSIOTCS Pa3JIMYHbIE JAETANU C Pa3IMYHBIMU T€OMETPUIECKUMH (POPMaMH, HaIIpuMep, B popme
U IJIACTHHKH, OOOJIOYKM W INUIMHIPUYECKUMH (OPMaMH, H3TOTOBICHHBIMH W3 TIOJMMEPHBIX
maTepuasioB. [loaToMy wuccienoBaHue WX HANPsSHKEHHO-IE(POPMAIMOHHOTO COCTOSHHS —IIPH
BO3JCHCTBUU BHEIIHUX CWJI MPH SKCIUTyaTallMd SBISETCS OAHMM W3 aKTYyaJbHBIX 3a7ad TEOPHU
Bs3koynpyrocti. K 3Toit mpobieme nocasmieno Muoro pador [1,2].

B nanHnoii pabote nccnemyercs 3aava o KojaeOaHUN JUTMHHOM MHOTOCIIOHHO-apMUPOBAHHOT O
IMJIMH/PA TIPH OCECUMMETPHYHOM HArpyKEHHH.

3aBHCHUMOCTB MEXK/1Y HaNpsOKEHUEM U e opManyeil IpuHIMaeM B BHJIE:

S;j(®) = [ R(t = D)de;;()dr ; a(t) = KO (2) (1)

_1 _ . _ adii . _ 1
rac o = 50’&',9 = &ii» Sl] = O-ij —T ; Bij— el-j _50611
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Sij- neBHATOp HATPKEHHdA, D;; — OeBHATOp JedopMalluy, 0;;- HANpPSHKEHUE, €;; —
0,i # ]
nedopmanys. 6;; = 1= , R(t) — dynkuus penakcanuu, K = const.

[pu OCGCI/IMMeTpI/I‘{HBIX HarpyeHusx JeopMaluu orpenensorcs GopMyiaMu:

w w u w ou
gw =2 == == 4= 2
ar'gy r'gx 6x'yrx 6x+6r ( )

31ech w- paauaibHOE, U- OCEBOC TICPEMEIIICHHS.

& =

B nanno#i pabGoTe MBI mpeamoiaraeM, 4TO PeNaKCAIlMOHHBIA 3(P(GEKT MO OTHOIICHHUIO K
00BEMHBIM OTCYTCTBYET. Tor/1a ypaBHEHHE MPOAOJILHOTO KOJIeOaHus uuHapa OyayT B Buze [2]

aO'x _ 62u . do _ Uy_gr

ox VYoziar = 1 (3)
Ha rpanuie n-oro apMUpPYIOILETO CJIOS BBITOIHSIIOTCS YCIOBHS
_ 1 0xp, _ _ 0%u
AO_TL - Tnyn' dx - yn atz (4)

I'ne Ao,, = 0,41 — 0, — CKaUOK paguaNbHBIX HAMIPSDKEHUH, Y U ¥, — INIOTHOCTH CPEMbI, X, U
VY, — IPOSKIIUHU CHJT HAMIPSHKEHUH apMUPOBKH 110 0csiM X | Y.

[IpearnosoKuM 4TO Ha IMJIMHIP JCHCTBYIOT BHYTPEHHUE U BHelnHue nasienus P(t) u q(t),
a KOHIBI TpyOwl cBoOomHBIe. Kak mokazanel B pabortax [2,3] pemieHHe MOCTABICHHOW 3a7add
CBOJIUTCS K PEIICHUIO0 UHTETpo-Au(depeHIInaIbHOTO ypaBHeHI/m

2u(xt) a(t) 92u(x,7)
D = g P 4 el [Tt — 1) (552) + Fx,b) 5)
rneq%— F(x t)——[na +cna +bn1fg3n(t )d( )+bn2f 9p,(t —

4 (%q
T) dt (ax)]
31€Ch Ap, by, by, Cp- TOCTOSIHHBIC, Vo, = T[Y(h2 — 1) 4+ Xn_1 21y, ]; Gynxkuun gg(t)-

3aBUCST OT CBOMCTBA CPEJIBI.
Ecnu npu t<0 cucteMa HaXoauTCS B TOKOE, TO HAYaJIbHBIE YCIIOBHS IPUHUMAEM B BUJIE:

u(x, t) = %—Onpnt—o (6)

Takum o0Opa3om, wuccienOBaHUE KONEOAHWN CUCTEMBI CBOAMTCS K PEHICHUIO HHTErpPo-
muddepernmanbHoro ypaBHeHus (5) ¢ yderoM (6), KOTOpBIE pEaM3ylOTCs C ITOMOIIBIO
MHTETpaJIbHOTO MpeodpazoBanust Jlamaca.

OZLU ELASTIK COXLAYLI SILINDRIN ROQSININ ARADIRILMASI
Acgar sozlar: 16vho, silindr, polimer, elastiklik, yiik, deformasiya, lay.
Xiilasa: Moqgalods 6zl elastik ¢oxlayli silindrlorin oxa simmetrik roqs mosaloasi arasdirilir.
Belo ki, silindrin materialinin reoloj1 xassolori nozors alinmagla hom daxili, homdo xarici zamandan
asil qiivvalorin tosiri ilo yaranan gorginlik deformasiya halim1 xarakterizo edon inteqro-diferensial
tonlik qurulur vo uygun sorhad vo baslangic sortlor miioyyonlosdirilorak raqs mosalasi tadqiq edilir.

RESEARCH OF VISCOELASTIC LAYER CYLINDER OSCILLATIONS
Keywords: plate, cylinder, polymer, viscoelasticity, loading, deformation, layer
Summary: In modern aircraft manufacturing and rocket science and in other branches of
technology, various parts with various geometric shapes are used, for example, in the form of plates,
shells, and cylindrical shapes made of polymeric materials. In this paper, we study the problem of the
oscillation of a long multilayer-reinforced cylinder under axisymmetric loading.
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IMPOT'PAMMA YUCJIIEHHOT O PACUETA ®YHKIUU I'PUHA JIJISA
BUCIIMHOPHOI'O YPABHEHUSA JIUPAKA
I'aaueBa CeBunmx Cadbup kbi3bl, Mirzayeva Balis Dadas qiz1
Cymeaumckuii I'ocyoapcmeennviti Yuueepcumem, Cymeaum, Azepbatiodxcan
Azarbaycan Doviat Badan Tarbiyyasi Vo Idman Akademiyast
smsff125@mail.ru, belamirzayeva.61@gmail.com

[lenpro Hamreld pabOTHI SABISETCS ITOCTPOCHHE KOMITAKTHOTO YHCJICHHOTO aJTrOpHTMAa
BbIUUCICHUS QyHKIMK ['prHA PEIITHBHCTCKOTO OMCTIMHOPHOTO ypaBHEHUS J{Mpaka ¢ eHTpabHBIM
HECUHTYIIIPHBIM TOTCHIIMAJIOM W KOMIUIEKCHOW DHEPrUei M ero peam3anus B BUJIE KOMILUIEKCA
MpOrpaMM C UCTIONB30BaHUEM MeToza VIBaHoBa-IBaHOBOIA.

Oynknus ['puHa UrpaeT BakKHYIO POJib B allnapare MaTeMatndeckoi pusuku. Ee moctpoeHue
B QHAJIMTUICCKOM WJIM YMCIICHHOM BHUJIE SIBJIACTCS KJIFOYSBBIM MOMEHTOM ITPH PEIICHUH IIEJIOT0 Psijia
3a/1a4 KaK HEPEJIITUBUCTCKOW KBAHTOBOM TEOPHH TOJIS [1— 4] .

Hckomas ¢pynkmms ['puHa onpepensieTcs Kak penieHne HeOAHOPOIHOTO ypaBHeHHs [upaka:

(ﬁ—(jGE(rlrz):drl—rz), 1)

A
rae H - JlupakoBckuii raMuiIbTOHUAH [2]:

A
H=-ia+V(r)+B-E,, ()
rae ¢ - DSHEPreTHYECKUW mapameTp, V(r)- LECHTPAJIbHBIM MOTEHIMal. B  teopumn
CTallMOHApHBIX COCTOAHMU ¢ - AeiictBuTenpHOE uncio 0<{ <oco. Matemaruueckuil cMbICI & -
SHEPTrUsl YacTHUIIbl B BUPTYalbHOM COCTOSHHUU. B 3amauax paccesHHs BO3HHUKAEeT HEOOXOAMMOCTH
paccmatpuBaTh QpyHKUMSA ['pMHA ¢ KOMIUIEKCHBIM HapaMeTpoM ¢ [3,4]. TpaguuMOHHBIA TTOAXOT
BblunciaeHus: Qynkuus ['puna ypaBHeHus Jlupaka ¢ IEHTpaJdbHBIM TOTEHIIMAIOM CBSI3aH C
BBIJICJICHUEM PaJUaIbHOM M YriaoBOM vacTer. sl paaraibHON YaCTH UCIOJIB3YETCs NapUUalibHOE
pasiIoKEeHHUE, 3allUCAaHHOE B BHJIC NPOU3BEACHUS TaK HA3bIBAEMBIX PETYISIPHOW M HEPEryJsipHOU
¢ynkmii Yurrekepa M u W . Ilanee s W u M ucnons3yetcs pasnoxkenue B psan Teiiopa,
KOTOPBIA CYMMHUpYETCS B OT/I€JIbHOM OJIOKE MporpamMmsl. Takoil moJX0/ UMEET JIBa CYILIECTBEHHBIX
HE/IOCTAaTKAa: BBIYMCICHUE (QYHKIMHM YUTTEKEpa B OTACIHHOM OJIOKE YBEITMYMBAET Pa3MEPHOCTh
BBIUMCIUTENHLHOU TIpoieAypsl U psia Teinopa nist 6oapKMX ' 00IagaeT IoXol cXoauMocThio. B
HaIlleM IOAXO0/e, OCHOBBbIBaroeMcss Ha Merone VBaHoBa-lBanoBO# (cM. Harmp. [3]) HUCKOMBIE
TPYIHOCTH OTCYTCTBYIOT.
[Tocne BwimeneHusi paauanbHONW dYacTH (GyHKOus ['puHA KITIOUEBOW CTAHOBUTCS 3a/ada
peueHuss HEOJHOPOJHOTO PaauaibHOrO ypaBHEHUs J(Mpaka ¢ IIMPOKUM HHTEPBAIOM H3MECHEHMS
napamerpa ¢ . PagnanbHoe ypaBHEHHE B MATPUYHOM BHJIE
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1d , 1

VO e ot a

_1+V(r2)—§—ir2+1 GH(r2rt/g) GB(r?rtig)) rr :
dr r

3nech y -kBaHTOBOE uncio [upaka. [y yrioBbIX 4acTeil W3BECTHBI TOUHBIE aHATUTHUYECKUE
BBIPDAXKEHMS, B KOTOPBIX YYT€HO CYMMHPOBAHHE I10 MOMEHTHBIM MPOEKUUSM BHUPTYaJIbHBIX
COCTOSTHHI [2] Panmuanenyto dwacte ¢yHKImMs ['prHAa MOXXHO CTaHIApTHO BHIPA3UTh B BHUE
KOMOMHAIMK ABYX (pyHIaMEHTaNbHBIX pEHIeHH oIHOpoAHOro ypaBHeHus upaka. C momomibo

byHmaMeHTaIbHBIX perieHuii aneMenThl G" QyHkms ['prHa nMpeacTaBiIsSioTCs B BUJIE:

G = 1,(r,)F, (n)o(r, - 1)+ £, (5,) f, (r)or, - 1)

Gy = 1,(6)0, (0)o, ~1)+ 1,(2)g, ()00, 1) ||
G2 =g,(r)f,(r)o(r,—r)+g,()f,)or, -r)
G2 =g,(r,)g,(r)o(r, -r)+g,(r,)g,(r)e(r, -1)

3nece f wm Q-Oombimas W Manas KOMIOHeHTHl (GyHKuuu [upaka, N -HOPMHUPOBOYHBIH
MHOXHTEJb. 3HAK "~" mpuMeHseTcs Uit 0003Ha4YeHHsI BTOPOro (GyHIaMEHTAIBHOTO perteHus. s
KOHKPCTU3aAlMMU 3aJadd IpcarojiaracM, 4To 4dJaCcTula IABUIKCTCA B cq)epnqecxn CUMMCTPUYHOM
KYJIOHOBCKOM IIOTCHIHAJIC. B Takom HpI/I6JII/I)KCHI/II/I €€ COCTOAHHUC ONPCACTACTCA 3HAYCHHUAMH
TJIABHOTO KBAaHTOBOT'O YHMCIIA, TIOJTHBIM MOMEHTOM M 4Y€THOCTHIO. COOTBETCTBYIOIIME OUCTTMHOPHI
UMEIOT CTaHJapTHBIN BUJ [2]:
§0j|m(r) f(I’)lem(r)

¥ jm(r) = 2] L), (r)

3nece Q jlm(r)_ mapogoit crmrop, g(r) u f(r)- pammansusie dynkimu Jupaka, KOTOpbIe

YIOBJIETBOPSIIOT CUCTEME YPAaBHEHUMA:

! =—(;(+1)$—Vgo},

g' =—(z—1)%—Vf a,
2

V() =V(r)-i¢ ta

Bun pammaneHbix (GYHKIWH, €CTECTBEHHO, 3aBHCHUT OT BHJA MOTEHIMAa V(r). Jns
peryisipHoro mnpu —>OV(I’), IIpU I —> 00 MEepexOoAIero B YACTO KYJOHOBCKHH, IPU KaXKJIOM
3HAYEHUH (, & CYILECTBYIOT PELIEHUE JBYX TUIIOB (CM. [3] U CCBUIKU TaMm):

a) perymsipaoe npu I —0

<0 f—r*tg-r7:ae>0 f-r* g—r+,

0) cunryispHoe pu I — 0

_ - _x1 - _x1 _
&<0 f-r*g-r &0 f-r g-r~*.

BeruncnurenbHple TPyJHOCTH BCEH 3aladl CBSA3aHbI B OCHOBHOM C BBIYMCIIEHHEM BTOPOTO
(GyHIAMEHTAIBHOTO pEIIeHUs, UIS Yero HCIoib30BaH MeToj MBanoBa-lBaHOBOIA [3] Bea

BbBIYUCIIUTCIIbHAA IIponcaypa CBCACHA K PCHICHUIO OI[HOf/i CHCTEMBI OOBIKHOBEHHBIX YpaBHCHHUA
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Jlupaka (Ui YUCICHHOTO MHTETPUPOBAHUSA MpHUMeHsieTcs: cxema Pynre-Kyrra) m peanu3oBaHa B
BHUIe KoMIuTekca mporpamM (s Fortran Power Station 4.0) ms PC Pentium 1I.

BiSPINOR DIRAK TONLiYi UCUN QRIN FUNKSIYASININ ODODIi
HESABLAMALAR PROGRAMI
Acar sézlar: Qrin funksiyasi, tonlik, fundamental hsll, program, iisul
Xiilasa: Bizim isin mogsadi markazi sinqulyar olmayan potensiala malik relyavistik bispinor
Dirak tonliyi iigiin Qrin funksiyasinin hesablanmasinin kompakt ododi hesablama proqraminin
qurulmasidir. Is Ivanova-Ivanov metodundan istifado edilorok kompleks programlar soklinds
reallagdirilmisdir.

PROGRAM NUMERICAL CALCULATIONS THE GREEN FUNCTION FOR THE
DIRAC EQUATION BISPINOR
Key words: Green's function, equation, fundamental solution, program, method
Summary: The aim of our work is to construct a compact numerical algorithm for computing
the Green's functions of relativistic bispinor Dirac equation with a central potential and a non-singular
complex energy and its implementation in the form of complex programs using the Ivanov-lvanova.
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HCCJEJOBAHUE JUHAMUYECKOI' O HATPYKEHUA HEJIUHEHHOTI' O
BA3KOYIIPYT'OI'O MTOJIOI'O HUJIMHAPA
Kypo6anos Haou Tanasir orJisl
Cymeaumckuii I'ocyoapcmeennviii Ynusepcumem, 2opoo Cymeaum, Azepbaiiodxcan
e-mail: Qurbanov53@mail.ru

[Ipenmnonoxum, 4To ATMHHBIA BA3KOYNPYTUN WINHAP, CKPEIUIEHHBIN yIpyroi 060J104KoH,
nojiBepraeTcst BHyTpenneit p(t) u BHenineit q(t) CHIaM COOTBETCTBEHHO.

Cuauraem, uto mpu t < 0 cucTeMa HAXOTUTCS B IOKOE U MATEPHA IIMIHHAPA HECKIMAEM.

Hpu sTom nepementenne u(r, t) u nebopManus &, £, ONPEEIAOTCA HOpMyIaMu

® ® ® 2 c(t)
u(T,t)=CT; €r=—cr—2; €¢=Cr—2,€z=0,€u=\/_§i—2 (1)
VYpaBHEeHMsI IBUKEHUS U TPAHUYHBIE YCIOBUS IPUHUMAEM B BUE [2]
gy | Or=0p _ 02%u(r,t)
or + ro ot? (2)
or(a,t) = —p(t)
Ehu(b,t) «1 02u(b,t)
or(b,t) = —g() = —q(O) — o5~ P h =5 (3)

I'ne g(t)- KOHTaKTHOE JABIICHHE, P*- IUIOTHOCTh MaTeprana, a < r < b; p- IIIOTHOCTb

unirHapa. HavaneHble yCI0BUs HYJEBBIE, T.€.
dc

C(O)=E=0npnt=0 4)
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Onpenensomie COOTHOIIEHUS B HEMUHEHHO (hopme mpuHUMaeM B Buze [1,2]:
t
Sij = 26Go [35 @(&) — [y R(t = Dop(&) 35 (D] (5)
I'ne Go- nocTosiHHas, S;j- NEBUATOP HATIPSLKEHHS, ;- AeBuaTop Aebopmarmu, R(t) —

dbysknus penakcanuu. M3 cootnomenus (1) u (5) onpenensiem:

0 — 1 =22 |c(O)p(e,) — [ R(t = De(@De(e,)d7] (6)
t
do, 460 2 c(t) 2 c(t) pd?c(t)
aT ( ) <\/_ 2 jR(t—T)C(T)(p ﬁ? dt +; dc2
0
MHTerpupys 3T0 YpaBHEHUE C YIETOM IPAHHIHBIX yCHOBHﬁ TONTyJaeM:

d’c 2
or(r,t) = —p(O) + p—; (Z)ln +4G0c(t)f 3(p<\/§cf?> dr —
46y (259) [ R(e = e [T 0 (2°9) ar] de

VYuuteias (2) u (3) onpenensiem

a b 2 E*h
q(0) =p(®) +p dC(Z)ln +460c(t)j <\/§Cr(_?>d 193(1—6—(?2)_

t b
—460fR(t—r)c(r) f 13(p< 2 c(t))d gy g PhdPe®
0 a

V3 1r? b dt?
Otcrona nocie HEKOTOPBIX MpeoOpa3oBaHUil oTy4aeM
O+ KOc®) = £ - 9(c®) + [; R = Dp(c(D)) dr (7)
riue
E*h
K(t) = A
[b3plna + bzp*h] (1-v?)
p() —q(@®)
f@© = ﬁ
p*h
pln 5
4Goc(t) ( 2 c(t))
—|d
(p(c(t)) pln + *hfr3 V3 12 r

OTcroz1a BUIHO, UTO 3a/1a4a O JUHAMUYECKOM Harpy)KCHHH HEIMHEHHOTO BSI3KOYIPYTOTo
[MWINHPA CBOAMTCS K PEIICHUIO HETMHEHHOTO HHTETPO-In((HEePeHIINAIEHOTO YPaBHEHHS THITA
BonbsTepa npu HavanbHBIX yCIOBUAX (4).

Jist ero pemeHus MPUMEHSETCSI METOJI ITOCIIeI0BATENbHBIX TpuOImkeHuil. C 3TOH 1eNbIo
npencrasum Gyukimio @ (H)B Buze [3]

(p(c(t)) =1- a)(c(t))

Torna npu a)(c(t)) = 0 ypaBHenwue (7) ONMUCHIBACT HANIPSHKECHHO-Ie(OPMAIIHOHHOE

COCTOSIHHE JTUHEHHOTO BA3KOYHIPYTOro qujianHapa.
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QEYRI XOTTI OZLU ELASTIK BOS SILINDRLORIN DINAMIK YUKLONMO
MOSOLOSININ ARASDIRILMASI
Acar sazlar: silindr, geyri xatti, relaksasiya, inteqro-diferensial tonlik, deformasiya, sixliq.
Xiilasa: Isdo qeyri xotti 6zIii elastik bos silindrlords dinamik qiivvalarin tosiri ilo yaranan
dalga proseslori aragdirilir. Hal tonliyi qeyri xatti inteqral tonlik oldugundan baxilan masalonin halli
do geyri xatti inteqro-diferensial tonliyin hallino gotirilir vo ardicil yaxinlagma tisulunun kiimoyi ilo
hall edilir.

INVESTIGATION OF DYNAMIC LOADING OF NON-LINE VARIOUS ELASTIC
EMPTY CYLINDS

Keywords: cylindrical, nonlinear, relaxation, integral-differential equation, deformation,
density.

Summary: The study examines the wave processes generated by dynamic forces in non-linear
viscous elastic empty cylinders. Since the case equation is a nonlinear integral equation, the solution
of the problem under consideration is also brought to the solution of the nonlinear integral-differential
equation and is solved by the method of sequential approximation.
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MOJEJIU TEXHUKO-9KOHOMUWYECKOTI'O IIJIAHUPOBAHUS (TIII) ITPU
BAPBUPYEMBIX T PAOUKAX PEMOHTA OBOPYJIOBAHUSA
HEOTEXUMHNYECKUX OBBEKTOB
Mup3oeB I'snaxean Adacaau orJibl
Cymeaumckuii I'ocyoapcmeennvlii Yuueepcumem, e. Cymeaum, Azepbatiodcan
e-mail: mirzoyevga@mail.ru

PaccmoTtpeno ¢opmupoBanue marematudeckux wmoxeneit TOIl (mist kaneHZapHOTO |
ONEPATUBHOIO IUIAHUPOBAHUS) HEPTEXMMHUYECKHMX OOBEKTOB C Y4YETOM OrpaHMYEHUH Ha
JOMyCTUMBIE KOJINYECTBA MAaTEPUAJIBHBIX PECYPCOB HA CKJIaZaX, MOLTHOCTH OJIOKOB ITPU IPOBEJCHUN
PEMOHTHBIX pabOT, OrpaHWYEHMH Ha HOPMATUBHYIO NPOAODKUTEIBHOCTh W TPYAO3aTpaThl
MOCJICTHUX U TPEEIIbl Ha JOYCTUMbIE U3MEHEHUS 1aThl Hayajla PEMOHTA.

B cymectByromeit cucteme 1uiaHupoBaHus 3anada TOII pemaercs Ha OByX 3Tanax—Ipu
COCTaBJICHUH IIPOEKTA IUIaHA U Ha CTaJAUU pa3pabOTKU MPOU3BOJCTBEHHOIO I1aHa. XOTs 3TH 3a4a4u
OTJIMYAIOTCA 110 HA3HAYCHHUIO, OJTHAKO MX MATEMATUYECKUE MOJEIIM HMEIOT OIMHAKOBYIO CTPYKTYDY.
MatemaThueckue MOJENIN cojiepKaT O0JIBIIOE YNCIIO KECTKUX OFPAaHUYEHUI B BHJI€ PABEHCTB, YTO
PE3KO cy)kaeT 00JIacTH U3MEHEHUS! BapbHPYEMBIX NIEPEMEHHBIX, U HEPEIKO YCIOBHS OKa3bIBAIOTCS
HECOBMECTUMBIMU. [l MpeofoseHuss 3TUX HEAOCTAaTKOB 4YacTO HCIIOJB3YIOT BapbUPOBAHUE
TexHosnorndeckux kospounrentos (TK) u npaBbix yacteil COOTBETCTBYIOIIUX OIpPaHUUYCHHH.

B marematnueckux monensx TOIl kommiekca B KayecTBE BapbUPYEMbIX NEPEMEHHBIX
MIPUHUMAIOTCS OCHOBHBIE CHIPhEBBIE MOTOKM HedTenepepadarpiBaromux (HIT) 6;10k0B 1 OCHOBHBIE
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npoaykTel xumuueckux (X) OmokoB. Jlns HII GmokoB pacxoasl MarepuanoB, peareHTOB U
HHEProOpPeCypCOB PACCUUTHIBAIOTCS Yepe3 PacXOAHbIe KOA(Q(HUIMEHTHI, a BEIXOBI IPOAYKTOB Yepe3
K03 unreHTsl 0TOOpa MO0 OCHOBHBIM mMOTOKaM. Jlyist X OJIOKOB pacxXojbl CHIPHEBHIX IOTOKOB,
MaTepHallOB, PEareHTOB M YHEPrOpecypCcoOB PACCUUTHIBAIOTCS Yepe3 pacxojHble Kod(duuueHTsl, a
BBIXOJbl  MOOOYHBIX MPOAYKTOB 4epe3 MpuBEeAEHHbIE KOI(D(UIMEHTHI 1O  OCHOBHBIM
(KanmpKynmupyeMmbIM) mpoaykraM. KommuecTBa MPOMEKYTOYHBIX TPOJYKTOB, ITOJIY4aeMBIX CO
CTOPOHBI KaK CBIPbE, a TAKXKE OTIPABIISIEMBIX HAa CTOPOHY TOBAPHBIX IPOJTYKTOB ONPEIEIISIOTCS Yepe3
0anmaHCOBBIC YpaBHEHUSI.

[lpu BapbHMpOBaHUM JaThl Hayala PEMOHTa OOOPYHOBaHHs, BBOJAa HOBBIX M BBIBOJA M3
IKCIUTyaTalliH CTAPbIX MOLIHOCTEH 1 KOPPEKTUPOBKH psifa TexHosmornueckux kodddurmenton (TK)
B MOJIENTb BBOJSITCS HOBBIE IEPEMEHHBIE —IPOJOIKUTEIBHOCTS PEMOHTa 000PY/IOBaHMS Ha TAHHOM
WHTEpBAJIE BPEMEHH W KOJHMYECTBA TIOOOYHBIX MPOAYKTOB,-CBS3aHHBIC UeEpe3 yKa3aHHBIC
kodpduuuentsl. Mogenun TOII BkIo4aroT B ce0si KpUTEPUH ONTUMHU3ALUHU, OTPAHUYCHUS U IS
JMHEWHOW MOJIENIN 3aITUCHIBAIOTCS B CIIEIYIOLIEM BUJIE:

L =Y jcju; > max; 1)

y(N) = y(0) + A'u(),j = 0,n )
y(0) =¥(0),y(n) = y(N);

B; = Yjaju; < By; 3)

Uj S U =Y (4)

Vi SVip + Xpx W — Dpex ¥ S Vi (5)

ijj[uj(k) - aijuj] =0,j#i; (6)

Yjewldjy Tjy + djyy Tjy < Ry (7)

0 <w < 6P —mpPy[rj, + 17, | ®)

0<m,<ljeEWvE],; )

[t}v + i, + rjv] =Tj,,j EW; (10)

Yjewldjy Tjp + djpmi] < Ry ; (11)

I},'v S TJ{v = ?],'v JEW; (12)

IJIe ¢j —BECOBOU KOAPPHIIUCHT j— Oif IepeMEHHO# KpuTepus; Uj—BapbHpyEMbIC IEPEMCHHBIC,
U;, Uj —HWKHHE U BEPXHHUE TIPEIEIbI OTPAHMYEHUI HA IEPEMEHHBIE Uj; @;;- KO3 GUIMEHT 3aTpar I—

ro Mmarepuajga WIA DJHepropecypca Ha €IMHHUILy IepepadaTblBAEMOro J-rO0  ChIPbS  JUIs
HedTenepepadbaThIBarONIEro 00Ka Wi K03 GHUIHEHT 0TOOpa I-T0 MPOIYKTa U3 €IUHMIIBI j-TO CHIPhS

JJI1 XUMHUYCCKOI'O 6.]'[01(3; E] B] — OI'PAaHHUYCHUA HaA 3aTPaThbl i-ro pecypca 1 BBIITYCK OCHOBHBIX U

BCIIOMOT'aTeNIbHBIX MPOAYKTOB; V;, V;— NpEACibl M3MCHEHHsS MaTCpPHAIbHBIX PECYpCOB Ha I—OM
CKJIQJIe; Vjp-— 3alachl MaTepualioB Ha I-oM ckiane; W- MHOXKECTBO THUIIOB 00OpYIOBaHWUS,

TOJTIEKAIINX PEMOHTY; Tjy, , Tj, — MPOJOIDKHTELHOCTH V- TO BU/Ia PEMOHTA JUIA j-TO 060pYy/I0BAHMS;
!/
jv

o0opynoBaHus; R, - IMMUT Ha TpPyn03aTpaTbl AJi1 BHIIOJHEHUS V-TO BHJA PEMOHTHBIX padoT;

d}:}—HpI/IBCI[éHHblf/'I k03(pPHIMEHT IS TPOBEACHHUS V-TO BHAA pPEMOHTa I |-TO

§ -1IMHa IMCKPETHOTO MHTEPBAIA BDEMEHH; TTj;, ~TIPUBEICHHBIH KOO(QPUIMEHT MOTEPH MOIIHOCTH

J-T0 000pyI0BaHHMS 32 €AMHUILY BPEMEHHU MPH OTCYTCTBHUH PEMOHTHBIX Pa0OT; J;,, ~-MHOXKECTHO BUIIOB
. . L =

pEeMOHTa; Pj ~MOIIHOCTB |-T0 000PYAOBaHUs B CAMHHILY JUCKPETHOTO BPEMEHH; Tj;, , T j),~ IPECIIBL

!
M3MEHCHHUS Tj,.
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VYpaBHeHUs M YCIOBHs (2) OTpa)kaloT JTUHAMUKY M3MEHEHHs MaTepUalIbHBIX PECypcoB U
IIPOAYKTOB Ha CKJajaax; (3) — orpaHUuYEHMs] Ha 3aTpaThl ChIPBEBBIX PECYPCOB, JIMMHUTHUPOBAHHBIX
MaTepUaJIOB, OTPAHUYEHHUS BaJOBOM W TOBApHBIA BBIIYCK OCHOBHBIX M BCIIOMOIaTEIbHBIX
OpoAyKTOB. YcioBue (4) —I0mycTHMbIE TMpeaesbl MOIIHOCTei; (5)- HomycTUMOE KOJIMYECTBO
MaTepuaIbHBIX PECYPCOB Ha CKiIaaax; (6) —~6aaHcoBOe ypaBHEHHUE MEXTY BXOAHBIMH U BIXOHBIMU
MepeMEHHBIMU OJIOKOB; (7) —OrpaHUYEeHHs Ha 3aTpaThl IO PEMOHTHBIM paboTaMm; (8) —orpaHudYeHUS
MOIIHOCTH OJIOKOB MPH MPOBEACHUH PEMOHTHBIX padoT; (9) —k03(hGUIMEHT MOTEPU MOITHOCTH J-TO
obopynoBaHuss nOpu V- oM Buxe pemoHTa; (10)-orpaHuueHuMe Ha ~ HOPMATHUBHYIO
MPOJIOJDKUTEIBHOCTh PEMOHTA J-T0 0ioKa; (11) — orpaHUYeHHe Ha TPYA03aTPAThI JIsl BBITOJTHEHHS
PEMOHTHBIX paboT; (12) —-mpenensl Ha JOMyCTUMBbIE H3MEHEHHUS 1aThl Hauala PEMOHTHBIX padoT.

W3 ananuza orpaHUYEHU HMMEIOIIMXCS MOAENEH psaa NMPOU3BOJICTBEHHBIX KOMIUIEKCOB
BBISIBJIEHO, UTO:

a) 3HauynTeNbHAA YacTh OJOYHBIX OTPAHUYECHUH MOJENU SIBISETCS TO3UIMOHHOM.
[TpuunHOit 3TOrO paKTa ABIAETCS TO, UTO HA YACTH IEPEMEHHBIX MOJIEIH HAKJIAbIBACTCS HECKOIBKO
MO3UIIMOHHBIX OIPaHUYEHUI;

b) 10-30% or oOmero Yucia OrpaHWYCHUH B  TPUHIMIE  OKa3bIBAIOTCS
HECYIIECTBEHHBIMH,
C) 5-10% oT uncna GyHKIMOHAIBHBIX OIPAaHUYECHUH OKa3bIBAIOTCS HEPEaIU3yeMbIMHU.

OTHU BOMPOCHl, & MUMEHHO, OMpEJCICHNe MACCUBHBIX MO3HIIMOHHBIX M (DYHKIHMOHAIBHBIX
OTPaHUYEHUN U 0 ONTHUMHU3ALMOHHOTO COKpAIICHHS Pa3MEpPHOCTH MOJENU HCCIeN0BaJINCh U
pemamucy B [1,2]. Bce oatambl ¢GopMHupoBaHHA, aHAIM3 € OMNPEICICHUS HEpeaTn3yeMbIX
OTpaHWYCHUH, a TaK)Ke BbIpaOOTKa COBETA JIMIA IPUHUMAIOIIETO PEIICHUsI, OCYIIECTBICHBI B BHJIC
MaKeTa MPUKIIAIHBIX TporpamM [3], KOTOpbIA C1aH B MPOMBIIUICHHYIO 3KCIUTYyaTallIO MPU PEIICHUH
3agau TOII .

NEFTKIMYA OBYEKTLORININ AVADANLIQLARININ TOMIR MUDDOTI
DOYISON OLDUQDA, TEXNIKi-IQTISADI PLANLASDIRMANINI RiYAZI
MODELI
Agar sézlar: toqvim planlasdirma, TEP modeli, neftkimya obyektlari, soklini doyison
verilonlor
Xiilasa: Moqaloda neftkimya obyektlarinin riyazi modelina daxil olan meyar funksiyasi vo
mohdudiyyatlarin torkibi miioyyonlosdirilmisdir. Foaliyyatdo olan obyektlordo riyazi model
formalasdirildigda tomir miiddatinin nazars alinmasi, texniki-igtisadi planlasdirma masalasinin halli
keyfiyyatinin artirilmasina, miiassisonini masraflorinin azaldilmasi va goliriniartirmasina sobab olur.
Qeyd olunan masals ilo alagodar riyazi madels, zoruri mohdudiyyatlordan slave olaraq anbardaki
ehtiyat momulat vo mohsullarin migdarina qoyulan talablor, tomir ilo slagadar istehsal giiciiniin
doyismo araligi, bloklarin tomiri miiddati ilo bagli mohdudiyyatlor, tomir Gi¢in ayrilmis masraflor,
tomirin baslanma tarixinin vo miiddatinin doyismo araligi slave edilmisdir.

THE MODELS OF TECHNICAL AND ECONOMICAL PLANNING (TEP) AT
VARIED SCHEDULE OF REPAIR OF PETROCHEMICAL OBJECTS EQUIPMENT’S
Key words: calendrical planning, models of TEP, petrochemical objects, modified variables
Summary: Forming the mathematical models of calendar and operational planning of
petrochemical objects taking in to account the restrictions of admissible quantity of material resources
in the stores, the power of the blocks at carrying out repair works, restrictions of normative duration
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of repair works, work input of repair works and the limits for admissible changes of the date of starting
repair works has been considered.
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PA3PABOTKA MOJIEJIEA OITUMAJIBHOT'O YIIPABJIEHUSI CACTEM
BOJAOOBECIIEYEHUA
TarueBa Aiirion JleMup Kbi3bl
Cymeaumckuii I'ocyoapcmeennviii Ynusepcumem, 2. Cymeaum, Azepbaiiodcan
e-mail: aygun.tagiyeva.68@mail.ru

1. XapakTepucTHKa 00beKTa

B pabore paccmarpuBaeTcsi cuctemMa OOeCleYeHHs MPOMYKIUEH, KOTOpas COCTOUT U3
MaructpanbHoi auHuu (MJI) u pacnpenemurensubix nauid (PJI), 6epymux mpoaykuuro u3 MJI. B
kaxoit PJI umerorcs Jk komuaectBo ckiaanoB (CK). [Ipoaykius 3a0upaeTcst B CHCTEMY C IIOMOIIBIO
rojoBaHoro 3abopHoro coopyxkenus (C-00) m mepemaercs MEXAy CKIaJaMH C TOMOIIBIO

IPOMEXYTOUHBIX pacrpenenuTenbubix coopyxkennii (C-kj, k =0,K ). Wznummion mpoayKiuo
MOYKHO yJaJMTh M3 CHCTEMbI C TIOMOLIBIO aBapHiiHbIX coopyxeHui (C-KJk), HaXOMAIIMXCS B KOHIIE
Kax70it muEuE. Ha kaxkmoM j-M yuacTke K-t muamm umerotes Iy konudectso notpedureneii (7). [
YIPABJICHUS TAKUMHU CUCTEMaMH, BBIYUCIISIOTCS HEOOXOIUMbIC MHTEHCHUBHOCTH MOJIa4 MPOAYKIIMH
Ha KaXJIOM COOPYKEHHHU, KOTOPBIC MMOICPKUBAIOTCS C TOMOIIbI0 aBTOMATU3UPOBAHHON CHUCTEMBI
ympasienus (puc. 1) [1]. Ho He mpaBHIbHBINA pacdeT ITUX MHTCHCHBHOCTEH MOPOXKAACT OOJbIINE

C'O,JO'l C'O,\]O

T-Kllk1
C-K1 ==
T-
< ERy
C-1J; [T-LJ1lw [T-2J2121] K T- |

C-2J2

Puc. 1. Pa3zBerBiieHHas cuctema o0ecriedeHus )KUIKOU MPOTYKITHEH
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MoTepu, COPOCH MPOAYKIMH, H3IUIIHUE TEpPEeKIoYeHs 00OpylIOBaHUS M HECBOEBPEMEHHOE
obOecrieuenue moTpedOuTeneii. B pesynprare »TOoro cHmwkaercss 3(PQGEKTUBHOCTH YIPABICHUS
CHUCTEMOI.

2. ITocTanoBKa 3aga4n

B 3amaue TpeOyercs HaTH TakMe WHTEHCHUBHOCTH MOAAYM MPOAYKIMU B COOPYKECHHUSX,
KOTOpBIE TMO3BOJIAIOT CBOEBPEMEHHO OOECMeYUTh MOTpeOuTeneil HeoOXOAUMBIM 00bEMOM
MPOJYKIIMHA, MAaKCUMAJIBHO COKPATHTh IMOTEPH, COPOCHI MPOIAYKIIMH W KOJIHYECTBO H3MEHEHUI
PESIKUMOB PabOTHI COOPY)KEHHUI B CHCTeME B TeueHHe niepuosa yupasienus (to, T] [3].

B xauecTtBe meneBoil (yHKIMM TPUHUMAETCS CyMMa 3aTpaT, CBS3aHHBIX cO cOpocamu

npoaykiuu u3 AC ¢ pacxogom QkJ . » HOTEPSIMH Ha y4acTKaX ¢ PacXOioM L,V ©, c KBaapaTamMu

wsmenenns pacxona B C-kj u T-kji (Q; — Q™ u qlfjf — 0 ):

Z K Z K J Z K J-1 . )
f =3 0C, QL AL+ 22 Y Cy LVsAL + 331 3.C,[(Q) - Q5 Jat,
z=1 k=0 z=1 k=0 j=1 z=1 k=0 j=0
z K I L
+ZZZZCM| [(qkjl qkjl)At ] _> 1’1’111’1

N

=1 k=0 j=1 i=
0O003HaYUM CSO :COOAtZ'CkZJk :CkaAt CpOtZ ij ijAtz' CkZJ :ijAtzz, Kii _ijlAt

Torpa uenesas (byHKLu/m HPEeBPATUTHCS K Bpmy'

f _ZZCKJ Qk.] +ZZZCMQ“Z +Z§:ZK:

=1 k=0 =1 k=0 j=1 k=0 j=0

SciQ-r)

(2.1)

J | kji

+ZZ:ZK:ZKZZC|<J| (qkp qkj.) —> min.

z=1 k=0 j=1 i=
Nmerotcs CJICAYIOIINE OTpaHUYCHMA:
CooTHOIICHUSA MCXKAY M3MCHCHHUEM 3alraca MpoAyKIMHU U OajaHcoM pacxoJa Ha ydacTKax

TTHHHI:
Jlns PJI:
Vi -V, =At, (ka,jl _:Z::qlfji —Qq —0.5L,(V, +ij“)), (2.2)
k=K1 j=3,1,2=1Z;
Js MIL: V| —VOZJ.‘1 = At, (Qoz,jl —;Zi:qgji — k;ijzo —Q,; — 0.5L,, (V) +V 1)) (2.3)
j=J,12=12;

3neck Kj — maoxecTtBO HOMepoB PJI, 6epymme npoaykiuu uz MJI [3].
OrpannyeHus Ha 00beMbl U pacxXo/ibl MPOAYKIMH Ha Y4acTKaX JTMHUMA:

V”"n <Vy <V, k=0,K, j=1J,,2=1Z; (2.4)
0<Q<Q™, k=0K, j=0J,,2=17; (2.5)
0<q;<0qg, k=0K, j=17J,, 2=1Z. (2.6)

3anaya (2.1) — (2.6) ectb 3amauel KBaJpaTUYHOrO NporpamMmupoBaHus [2] OrpaHuueHue
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(2.2) u (2.3) 3amanbl B HesBHOM Bujie, a (2.4), (2.5) u (2.6) — B s;BHOM BHze. [ perieHus
UCIIOJIB3YETCs MaKeT MaTeMaTHYeCKoro nporpaMmMupoBanus Matlab [2].

SU TOCHIZATI SISTEMLORININ OPTIMAL IDARD EDILMOSI UCUN
MODELIN iSLONMOSI
Acar sozlor: Su tachizat sistemi, su tachizat Xatti, su tochizat mantoagosi, su istehlaki,omaliyyat
idaraetma, vahid su hacminin dayari, optimizasiya kriteriaysi.
Xiilasa: Bu mogalodo miioyyan bir arazinin su tochizat sistemi nazoardon kegirilir. Sistemi
idaro etmok {i¢lin suyun optimal paylanma problemi hazirlanir vo holl kimi geyri-xatti
programlasdirma tisullarindan istifads edilir.

DEVELOPMENT OF MODELS FOR OPTIMAL CONTROL OF WATER SUPPLY
SYSTEMS
Key words: Water supply system, water supply line, water supply point, water consumption,
operational management, cost of a single volume of water, optimization criteria.
Summary: This paper considers a system for providing a certain territory with liquid products.
To control the system, a problem of optimal distribution of products has been developed, whereas
solution methods for non-linear programming problems are applied
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INTELLEKTUAL SISTEMLORIN MODELLOSDIRILMOSi VO IDAROEDILMOSI

ORQANIZMD®O PIYLONMO DOROCOSININ QEYRI-SOLIS
MONTIQIi USULLA TOYINI
Abbasova Giilnaras Yusif qiz1
Sumqayit Déoviat Universiteti, Sumqayit sahari, Azarbaycan
e-mail: ugur-2001@mail.ru

Miiasir comiyyatds tibbin ciddi problemlarindan biri do artiq ¢oki, piylonma ilo baglidir.
Aragdirmalar gostorir Ki, mohz insan organizminds bir ¢ox xastaliklorin yaranma sobabi organizmds
¢okinin artmasi, piylonma ilo alagalidir. insan orqanizmindo piy toxumasinin yigilmasi piylonmanin
osas gostoricisidir. Kisi vo gadin orqanizminds bu gostaricilor forglidir. Azorbaycanda amok
gabiliyyatli ohalinin orta hesabla 30-40% - do piylonma, 25-30%-dos iso artiq ¢oki problemi vardir.
Son illar oksar 6lkalords piylonmonin yayilmasimin hom bdytiklords, ham dos usaglarda shomiyyatli
artim1 miisahido olunur. Iqgtisadi cohotdon inkisaf etmis bir cox o6lkolords axirmncr 10 illiklords
piylonmonin yayilmasi 2 dofo artmisdir. Tibbi ekspertlorin prognozuna asasan xastalik bu templo
inkisaf edorso 2025-ci ilds diinya tizra piylonmodan aziyyat ¢okonlorin say1 300 milyondan artiq
olacaqdir. Sohar ohalisi arasinda piylonmoys meyillik faizi daha yiiksokdir. Badonin ¢aki indeksinin
(BCI) artmas ikinci doracoli sokorli diabetin, arterial hipertenziyanin, aterosklerozun, iirayin isemik
xastaliiklorinin, tirok-damar ¢atmamazliginin yaranmasina shomiyyatli doracado tasirini gostarir [1].
Organizmds gedon pataloji doyisikliklori vaxtinda askarlanmasi ti¢iin piylonma daracasinin tayini
mosolosi aktual mosalalordon biri hesab olunur. Mohz yuxarida sadalanan problemloarin hallinin
vacibliyini nozaro alaraq, isdo badonin ¢oki indekisi vo abdominal piylonma gostaricilori asasinda
geyri-salis mantiqi tisulla piylonma daracasinin tayinin tadgiqi masalasine baxilmisdir.

Piylonmonin diagnozunun qoyulmasi vo onun daracasinin toyini ti¢iin badon ¢okisi indekisi
todbiq olunur. BCI piylonmonin yalniz diaqnostik kriteriyasi olmayib, homginin piylonma ilo yanasi
gedan xastaliklorin inkisaf riskinin gostaricisidir. Badon ¢okisini (kq) boyun uzunlugunun kvadratina
(m?) nisbatini tapmagla bodonin ¢oki indeksini toyin etmok miimkiindiir [1].

B.: = badan ¢akisi/boy (kg/m?)

Abdominal piylonmani tayin etmok ti¢iin bel dairasinin bud dairasina olan nisbatini tapmaq
lazimdir [1].

Abdominal = bel dairasi/bud nahiyasi (sm)

Badonin ¢oki indeksi vo abdominal piylonma daracasinin tosnifati hagda malumat cadval 1-
do gostorilmisdir [1, 2].

Coadval 1
Badanin ¢aki indeksi va abdominal piylanma daracasinin tasnifati
Badanin ¢aki indeksi Badanin ¢aki indeksi, Abdominal piylanma,
tipi (kg/m?) (sm)
Bodon ¢oki azhigi <18.5 yoxdu
Normal badan gokisi 18.5-24.9 0.30-0.84
Bodon ¢okisi artmisdir 25.0-29.9 0.85-1
| daracali piylonma 30.0-34.9 12-2
Il daracali piylonma 35.0-39.9 21-3
I11 doracali piylonma >40 >4
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Badanin ¢aki indeksina uygun olaraq piylonmo doracasinin toyini tigiin gobul olunan lingvistik
termlor:

B¢ 1 — Badan ¢aki azligini bildirir(10.5 14.6 18.4 kg/m?);

B¢ »— badan ¢akisi normaya uygundur (18.5 21.7 24.9 kg/m?);

B¢ 3 — badan ¢akisi normadan arnigdir (25 27.9 29.9) kg/m?);

B «+— | daracali piylanmani bildirir (30 32.6 34.9 kg/m?);

B¢ s— 11 daracali piylanmani bildirir (35 37.5 39.9 kg/m?)

B.i s— 111 daracali piylanmani bildirir (40.2 45 49 kg/m?)

Piy toxumasinin yerlogsmoa xiisusiyyatina gora abdominal piylonma daracasinin tayini {igiin
goabul olunan lingvistik termlor:

Pa1 — abdominal piylanma yoxdu (0 0.3 0.5 sm);

Pa 2 — abdominal piylonma bir az artmisdir (0.53 0.8 1 sm);

Pa 3 — abdominal piylonma artmuisdir (1.05 1.4 1.6 sm);

Pa_4— abdominal piyloanma cox artmisdwr (1.62 1.85 2.1 sm);

Pa_s— abdominal piylonma haddan cox artmisdir (2.15 2.5 3 sm)

Piy toxumasinin yerlosma xiisusiyyatinin va badonin ¢oki indeksinin tayininin geyri-salis
lingvistik termlarina asasan piylonma daracasinin toyini alqoritmi asagidaki kimi qurulur:

OGOR “bodan ¢okisi indeksi asagidir”;

VO “abdominal piylonma tayin edilmayib”

ONDA “ Badan ¢aKisi normadan azdir”;

OGOR “badan ¢akisi normaya uygundur’,

VO “abdominal piylanma yoxdu”;

ONDA “Badan ¢akisi normaya uygundur”;

OGOR “badon ¢okisi normadan artigdir”;

VO “abdominal piylonmo bir az artmisdur”;

ONDA “Badan ¢akisi normadan artigdur”,

OGOR “badan ¢akisi normadan yiiksakdir”;

VO “abdominal piylonma artmisdir”;

ONDA “I daracali piylanmani bildirir”;

OGOR “badan ¢okisi normadan cox yiiksakdir”;

VO “abdominal piyloanma ¢cox artmisdr”,

ONDA “11 daracali piylanmani bildirir”;

OGOR “badan ¢akisi normadan haddindan cox yiiksakdir”;

VO “abdominal piylonma haddindan ¢cox artmisdir”,

ONDA “111 daracali piylanmani bildirir.

OINIPEJIEJIEHUE B OPT'AHU3ME YPOBHA O KUPEHUSA JIOI'MYECKUM
METOAOM

Knrouesvie cnoea. vHACKC Macchl Tena, a0JOMHHAJIBHOE O)XXMPEHHUE, HEYeTKas JIOTHKA,
pa3Mep OKpPYKHOCTb TaJIMH, CTEIICHU OXKUPEHUS.

Pe3zrome: OxvpeHHe NOBBIIIAET PUCK Pa3BUTHS psaa 3a00J€BaHUN U MATOJIOTMYECKHUX
M3MEHEHHUH B opranusme. st 3Toi 1enu B paboTe paccMaTpUBACTCS UCCIICAOBAHHUE OIPEEICHUs
CTEIIEHU OXXHUPEHHUs HEUYETKUM JIOTUYECKMM IIyT€M Ha OCHOBE HHACKCA MacChl Telna U
a0JIOMUHAJIBHOTO O’KUPEHUS.
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FUCKING LEVEL OF OBESITY IN THE BODY DEFINITION BY LOGICAL
METHOD
Key words: body weight index, abdominal obesity, logical method, waist circumference size,
degrees of obesity.
Summary: Obesity increases the risk of developing a number of diseases and pathological
changes in the body. For this purpose, the study considers the research of determining the degree of
obesity in a fuzzy logical way based on body mass index and abdominal obesity.
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VEB — OSASLI RESURSLARIN MUOYYONLOSDIRILMOSI VO
MODELLOSDIRILMOSI
Axundova Sevil Maharram qizi, Bunyatova Lala Novruz qizi
Sumgqayit Doviat Universiteti, Sumqaytt sahori, Azarbaycan
e-mail: sevil.axundova.70@mail.ru, exampless@mail.ru

Son illordo 6lkemizds tohsil kimi 6nomli sahodo media vo internet resurslarinin genis
miqyasda totbiqi, kimya-biologiya fonlarinin todrisinds ovozedilmaz rol oynayir. Veb-asash
resurslarin tatbigi nainki fonlarin tadrisinds, eyni zamanda tadris olunan fanlors dair darsliklarin
elektron variantlarimin totbiginds, elektron resurslar toplusunun taskilinds, tohsil iizra termin
lugatlori va tohsillo bagli digar faydali malumatlarin alds olunmasinda genis miqyasli malumatlar
moanboayidir.

Kimya-biologiyanin tadrisi prosesinds internetin rolu va yerini miiayyoan etmoak oldugca
vacibdir. Todris zamani veb-osasli resurslardan istifado miollim vo tolobalor {igiin miihiim
ohamiyyat kasb edir. Bels ki, lazim olan malumatin azad, genis zolaql sokildo axtarilmasinda,
todris materiallarindaki moévcud bosluglarin doldurulmasinda, informasiya axtarigh biliklarin
tokmillosdirilmasinds Vo inkisaf etdirilmasinda, sagirdlorin bilik vo bacariglarinin qisa vaxt
¢arcivasinds giymatlondirilmosinds genis imkanlar yaradir.

Veb-asasli resurslarin miiayyanlosdirilmasi, sistemlogdirilmasi va idars edilmasinds bir
sira problemlor mévcuddur. Onlardan on baslicasi godorindon artiq informasiya axinina nazarat vo
homin informasiyalarin istonilon fonn miisllimlori torafindon idars olunmasidir. informasiya ila
hoddindon artiq yiiklonmo gonclori stress vaziyyatino gotirib ¢ixarir. Belo Vvaziyyat onlarin
tofokkiiriindo “informasiya yorgunlugu sindromu” adlanan psixi pozgunlug vo Xastalik yarada
bilor. Miiasir gonclor tadricon insanlarla normal iinsiyystdon {iz dondoarirlor. Onlar iiglin bu
tinsiyyati — elektron poct, cat, portal vo S. avaz edir, real hayatdan virtual-elektron hayata kegid
baslayir. Bu zaman tinsiyyat torzi doyisir, dil basitlasir, avvalki iinsiyyst formalari yeni iinsiyyot
formalan ilo avoz olunur. Naticods, fordiyyagilik, sonda iso eqoizm kimi problemlor yaranir.
Goanclorin 6zlarini ifado etmok gabiliyyati, nitq moadoniyyatlari ¢ox basitlosir. Ona gora do bir sira
olkalordo bu mogsadls informasiya infrastrukturu, informasiyalagmis diinyanin yeni qaydalar1 vo
internetin texnoloji imkanlarindan istifadoedo normativ-hiiquqi osaslar hazirlanir. Demali, tohsil
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kimi 6nomli sahads media Vs internet resurslarinin rolu bizim diisiindiiyiimiizdon ds artiq 6nomli
ohamiyyato malikdir.

Todris prosesindo internet resurslarindan hom miiallimlar, hom do talabalar yararlana bilar,
internet ham miiollimlar, hom do tolobalor tigiin shamiyyatlidir. Bels ki, istor yeni mdvzularin
oyranilmasinda, istor biliyin yoxlanilmasinda, istor layihalor tizorinds isloyando, istorsa do dors
zamani tolobalors fordi yanasma zamani internetin rolunun va ohamiyyatinin dofslorlo sahidi
olurug.

Bir godor diggotlo tohlil etsok gorarik ki, yeni movzularin dyranilmasinda internetin bir
ne¢d mithiim shamiyyati mévcuddur:

. Internet vasitosi ilo lazim olan mévzunun axtarisa verilmasi;
o MGévzu iizra plan-konspektin tutulmast;

° Moatnin analizi, sxem va cadvallarin hazirlanmasi;

° Moatnlar tizra suallarin hazirlanmasi;

o Miisllim tarafindan qoyulan suallara cavablarin hazirlanmast;
. Motivasiyanin yaradici vo maraqli toskili.

Biliyin yoxlanilmast zamam Oziinii yoxlama testlorindon istifado etmok daha
mogsadouygundur. Hom miallimlor, hom do sagirdlor layihalor iizorinds islayarken, onlarin
qarsisina internetdon olduqca maraqli resurslar ¢ixir. Onlar asagida gostorilon molumatlardan
istifads edo bilarlor:

. Virtual kitabxanalar;

o Virtual muzeylor;

. Miixtalif tohsil yoniimli moalumatlar;
o Ensiklopediya vo molumat kitabgalar,

Dors zamani sagirdlors fordi yanasma zamani internetdon istifado edoarok, giiclii sagirdlor
xiisusi hesabatlar, toqdimatlar hazirlaya bilorlor. Zoaif sagirdlor onlarin saviyyslorinoe uygun daha
rahat molumatlar alds eds bilor vo olds etdiklori molumatlara daha asan suallar hazirlaya bilarlor.
Internetdon oldo etdiklori miixtalif soviyyali testlori hall eds bilorlor.

Indi informasiya miihiti insan hayatinin biitiin aspektlrino toxunur vo onu dayisdiracok
godor tosir giiciina malikdir. Informasiya comiyyatda hoyat torzinin, madeni simvollarmn, davranis
gaydalarinin asas obyektina ¢evrilmis vo doyisikliklor dalgasinin aktivliyina sabob olmusdur. Bu
giin diinyada bas veran qloballasma proseslori do informasiya ilo six baghdir. Hoyatin biitiin
toraflorini doyiso bilacok informasiya va biliyin qloballagsmasi madani qloballagsmanin bir hissasi
kimi ¢ixis edir vo informasiya vasitalorinin (internet, telefon-mobil rabits sistemi, peyk antenalari)
texniki imkanlar1 ilo daha da siiratlonir.

Orta moktablords pedaqoji tocriibalor zamani internet resurslarindan istifadonin bir gox
miisbat Vo moanfi toroflori ilo dofalorlo rastlasiriq. Pedaqoji tocriibade oldugumuz miiddstdo
tolobalorimiz moanfi magamlari gismon do olsa dof etmoys calisirlar. Agiq darslorinda oksor
hallarda homin monfi mogamlar1 aradan galdirirlar. Dogrudur, biitiin bunlar miivoqgsti xarakter
dasiyir. Lakin timid elayirik ki, onlar galocokds pedaqoji foaliyystlorinds belo monfi mogamlart
daima diggat morkozinds saxlayacaglar. Pedaqoji tocriibalor zaman1 kimya-biologiya fonlarinin
todrisinds internet resurslarindan istifadonin miisbat xiisusiyyatlorino daha tez-tez rast golirik.
Onlara asagidakilart misal gostars bilorik:

. Biitiin molumatlara ¢ixisin olmasi faal-darslorin kegirilmasi {iglin bir név komokgi
alot funksiyasini yerino yetirir;

o Todgiqat xarakterli layihalorin hazirlanmasi {igiin ¢ixisin olmast;
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o Miitomadi olaraq, talim va todris prosesinin keyfiyyatinin artmast;

. Intellektual miibadilanin va tinsiyyatin tokmillagdirilmasi;

o Diinya tocriiba va biliklorina yiyalonmonin tomin edilmasi;

Motivasiyanin togkilindo moantiqi, yaradict vo ayloncali istigamatlords do istifado etmok
olar.

Bu giin biz noticoyoniimlii, sagirdyoniimlii, soXsiyystyoniimlii tohsildon danisirig.
Sagirdlordo yaradiciliq, tadqigatciliq, tosobbiiskarliq, masuliyystlilik va cavabdehlik, liderlik
bacariglarinin  formalagmasini baslica mogsadlordon biri kimi 6n plana ¢okirik. ©gor bu
keyfiyyatlor moktob rahbarlari vo miiallimlorin hansindasa olmazsa, onlar neca reallagdirila bilor?
Istonilon fonn miiollimi 6z fonninin eksperti olmali, programlarda, darsliklorda, tohsil sisteminin
toskilina do yaradici yanasmagi bacarmalidir. Miallimin vazifasi, darslikds olanlar1 talobalors
danigmaq, yaxud da ¢atdirmaq deyildir. Belo olan halda no miallim, no do talobs inkisaf edo
bilmoz. Osl micllim  bir informasiyanin  ne¢o-ne¢o  miivafiq  informasiyalarla
zonginlosdirilmasinds, miistoqil arasdirma aparmagla olave molumatlarin toplanmasinda,
informasiyalarin segilmasindo zoruri olanlarin miioyyanlogdirilmosinds, aldigi biliklorlo 6z
fikirlorini irali siirmokds tolobalors yardimg1 olan soxsdir. “Oyronmoayi dyratmok™ miiddeasinin
asasini da mohz bu amillar togkil edir.

Miiasir miiallimin on boyiik funksiyasi dyrananlora dyronmayi 6yratmakdir. Bunun iigiin
miollim daima inkisafda olmalidir. Elmi biliklorin hacmi bu giin siiratlo artir, tohsilin mozmunu
fasilosiz tokmillosir. IKT-nin siirotli inkisafi zamam vo mosafoni qisaldaraq daha olcatan edir,
diinya sivilizasiyasinin biliklarina yol agir. Bu hal tohsil sahasinds daha ¢ox miisahids edilir. Foal-
tolim miiasir miallimdon g¢eviklik, pesokarliq, todrise yaradici yanasma vo dyronanlarin fordi
xiisusiyyatlorini nozora almagla tolimds IKT-don istifado bacarigi tolob edir. Ciinki miiasir
diinyanin tahsil sistemindoki yeniliklor ¢ox siiratlo bas verir. Bu deyilonlori nozars alaraq belo
naticaya golirik ki, 6miir boyu dyronmok lazimdir.

Todrisdo veb-resurslardan diizgiin istifado olunmasi todris prosesina yenilik, ayanilik,
canliliq gatirir, dyronanlorin bilik almaga maraqlarini artirir, miiallimlarin har bir yeni dorss
hazirliq prosesini asanlagdirir. Talobalor avvallor kimya-biologiyaya aid biliklori darsliklardon,
dors vosaitlorindon alirdilarsa, bu giin bunlart internet, elektron kitab vo s. toskil edir.Veb-
resurslardan todris prosesinds sistemli sokildo istifads etmok lazimdir ki, talobalor dorslords foal
istirak etsinlor, 6z zohmatlorinin bahralorini gorsiinlor, giymotlondirmoyi bacarsinlar. Tadris
materialini segorkon sistemlilik, ardicillig, olgatanliq, fordi yanasma, elmilik kimi asas didaktik
prinsiplorin gozlonilmosi vacibdir. Lakin istor universitetlords, istorse do orta moktoblords todris
materialinin dyranilmasins ayrilan vaxt mohduddur. Mohz bu baximdan tadris prosesinds miiasir
texnologiyalardan, innovativ tohsil metodlarindan sistemli sokilds istifade magsodouygundur. Indi
istonilon fonn miiallimi 6yronanlarlo informasiya monbaolori arasinda vasitogi funksiyasini yerino
yetirir. Onlar ham talabalors, ham do sagirdloro miixtalif toyinatli informasiya manbalori ilo
somoarali is metodlarini, informasiya proseslorini dyrotmslidir. Biitiin bu xiisusiyyatlor pedaqoji
tohsilin mazmun vo texnologiyasini yenilosdirmayi, tokmillosdirmayi tolob edir. Miiasir pedaqoji
tohsilin magsadi informasiya comiyystinin taloablorino uygun yeni formatli miisllim kadrlarim
hazirlamaqdir. Strategiya vo todbirlor planina uygun olaraq pedaqoji tohsilin informatlasmasi
istigamatinds asagidaki todbirlarin hayata kegirilmasi nozards tutulur:

o Miiallim hazirliginda IKT-nin, yeni tolim {isullar texnologiyalarinin totbigi;

o Pedaqoji ixtisaslar tizra talobalorin biliyinin cari vo yekun giymatlondirilmasi tizra
yeni {isullarim, texnologiyalarin IKT vasitasilo totbigi;
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o Pedaqoji tohsil miiassisalarinds distant tohsil formasinin tatbiqi;

o Pedaqoji tohsil miisssisalorinin kompyuterlosdirilmasi, elektron tohsilin hoyata
kegirilmoasi.

Pedaqoji tohsilin informatlagsmasi istiqgamatinda tadbirlarin hoyata kegirilmasi ti¢iin lazimi
maliyys dostoyi olmalidir. Veb-resurslarin modellasdirilmasi soraitinds tahsilo goyulan investisiya
asason innovasiyalara, tohsilin keyfiyyatinin yiiksaldilmasina xidmat etmolidir. Belo ki,
investisiyalar maddi obyektlora yox, geyri-maddi obyektlora, hortorofli sagird soxsiyyatinin
formalagmasina tosir gostaron elm tutumlu mohsullara yonalmalidir. Pedaqoji tohsilin IKT
osasinda innovativ inkisaf layiholorinin hazirlanmasi vo icrasi maliyya dostoyi olmazsa
miimkiinsiizdiir. Bu miiasir taloblora cavab veran miisllim kadrlarinin hazirlanmasi ti¢tin zoruridir.
Talabalorin biliklorinin yoxlanilmasinda bir ¢ox qabaqcil diinya universitetlorinds ugurla totbiq
edilon “Elektron-test sistemi” layihasi hazirlanib miivaffogiyyatlo sinagdan ¢ixarilib vo bu giin do
ugurla tatbiq edilir.

XXI1 asrin an boyiik tohsil innovasiyasi olan distant tohsil respublikamizda 6z miisbot
hollini tapmaqdadir. Bu giin oksor 6lkalordo miisllimlorin ilkin hazirligi, yenidon hazirligi vo
ixtisas artirilmasi distant tohsil texnologiyalar vasitasilo reallagir. Digor mithiim mosalo pedaqoji
tohsil iigiin elektron todris resurslarimin hazirlanmasidir. Pedaqoji ixtisaslarin spektri vo todris
planinda olan fanlorin miixtalifliyi, baloniya prosesino kegidlo olagodar taloboslorin miistaqil
islorinin x{isusi ¢okisinin artmasi bunu talob edir. Tohsilin informatlasmasi ela bir prosesdir ki,
burada beynolxalq tacriiba ¢ox fayda vers bilor.

Onanavi-talimdan foal-talimo, kagiz tizarinds olan darslik va testlordan elektron darslik va
testloro kegidin pedaqoji problemloarini tatbig etmok vaxtidir. Bu prosesds tacriibali pedagoglara
gonc sintezins ehtiyac var. Biitiin bunlarin reallasmasi moahz miisllimdan, onun yeni pedaqoji
tofokkiiro no doracads nail olmasindan, motivlarindon, pedaqoji bacarigindan, isino yaradici
miinasibatindon asilidir. Metodlar no godor miifossal olsa da, no godor hortorafli gostorislor vo
standart niimunalar verilss dos asas sima miisllimdir. Har bir yeni dors miiallimin yaradiciligi, onun
bilik, bacariq vo gabiliyyatlorinin tozahiir formasidir. Buna géra do biz foalligi tokco metodlarin
toskilinds, veb-resurslarin modellasdirilmoasinds deyil miisllimlarin foaliyystindo axtarsaq daha
mogsadouygun olar. Bunun igiin, ilk ndvbodo, miollim hazirhigna digqotin artirilmasi,
moktablordo oyani vasitalorlo hortorofli tomin olunmus fonn kabinetlorinin tagkilinin, eyni
zamanda moaktablorda yeni pedaqoji tafokkiirlo silahlanmis miiallimlorin potensialinin artirilmasi
qaygisina qalmaliyiq.

OINIPEJAEJIEHUE U MOJAEJIMPOBAHUE BEB-OCHOBAHHBIX PECYPCOB

Kniouesvte cnoea: vindopmaius, WHHOBAIMU, OOpa3OBaHUE, TEXHOJOTHU, AIJIEKTPOHHOE

o0y4eHue, ceTeBbIe PeCypChl.

Pezrome: Tenepb I/IHCI)OpMaI_II/IOHHaH cpeaa 3aTparuBacT BCC ACIICKThBI YEJI0BEUECKOM KU3HU U

MOXET HM3MCHHTH €€. I/IH(bOpMaHI/IH cTajga OCHOBHBIM OOBLEKTOM 06p332l JKU3HHU, KYJIbTYPHBIMH

CMMBOJIaMH, TIpaBUJIaMHU TIOBEJEHUsS B OOIIECTBE U BbI3BaJa BOJIHY TmiepemeH. [Iporeccs

rio0anu3anny, TPOUCXOAIINEe B COBPEMEHHOM MHpE, TAKXKE TECHO CBA3aHbI ¢ HMH(pOpMaIMeH.

FJ'IO68.HI/133LII/I${ I/IH(bOpMaL[I/II/I n 3HaHHfI, KOTOpass MOKCT UBMCHHUTDL BCC aCIICKThLI JKU3HU, ,Z[CﬁCTByeT

KaK 4acCTb KYHBTypHOﬁ FJ'IO6aJ'II/ISaI_II/II/I U YCKOPACTCA TCXHUUYCCKHMH BO3MOKHOCTAMU CPCACTB

MaccoBoi wWH(popManuu (MHTEpHET, TenedOH M CUCTEMbI MOOWIIBHOW CBSI3M, CIIYTHHUKOBBIC

AQHTCHHBI).
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DEFINITION AND MODELING OF WEB-BASED RESOURCES

Key words: information, innovation, education, technology, e-learning, network resources.

Summary: Now the information environment affects all aspects of human life and can change
it. Information has become the main object of lifestyle, cultural symbols, rules of behavior in society
and caused a wave of change. The processes of globalization taking place in the modern world are
also closely related to information. The globalization of information and knowledge, which can
change all aspects of life, acts as part of cultural globalization and is accelerated by the technical
capabilities of the media (Internet, telephone and mobile communication systems, satellite dishes).
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IDAROETMO SISTEMLORINDO VO BiZNES MODEL SECIMINDO
RIOQOMSALLASMA
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Isdo iqgtisadi idaroetmonin miixtolif soviyyalorindo informasiya sistemlorinin yeri vo roluna
miinasibat bildirilmisdir. Idaroetmo sistemlarindo ragomsallasma ilo slagadar bas veran doyisikliklor
miifassal saciyyslondirilmisdir. Rogomsallagsmanin biznes-model se¢imina tosiri todqiq olunmusdur.
Rogomsal bazarlarin inkisafinin idaroetmo sistemlorino tosiri nazordon kegirilmisdir. Rogomsal
igtisadiyyatda idaroetmonin &zniiomaxsus cohatlori miioyyon edilmisdir. Rogomsal miihitin 2sas
indikatorlarindan biri kimi transaksiya xarclorine gonast imkanlarina baxilmisdir. Ragomsal miihitdo
idaraetmonin prioritetlorinin osaslandirilmast zamani resurslara qonast vo mosgulluq meyarlar
arasinda manevr zarurati asaslandirilir.

Idaroetma sistemlorinds, o ciimlodon, miioessisalorin idars edilmosi sisteminds innovasiyalar,
hazirda bu vo ya digor dorocado rogomsallagsma ilo slagodardir. Osyalarin intenetinin faaliyyat
dairasinin genislonmoasi, idaroetmoads rogomsallasmanin prioritetlorindon biri Kimi diggoti coalb
etmokdadir. Eyni zamanda, sonayeds istehsal innovasiyalarinin texnoloji prosesloro aidiyyati
daracasinin biznes proseslarinin idars edilmasinds siini intellektual sistemlorin totbigi saviyyasi ilo
uzlasdirilmasi masaloalori giindaliys ¢ixmaqdadir. Qeyd olunan va bir sira digar meyillar idarsetms
sistemlorinds yaxin perspektivdo bas vermasi gozlonilon meyillorin ragomsallagsma ilo slagodar
olacagini sdylomoya, kifayat qodor asas verir. idaroetma sistemlorinda samaraliliyi xarakterizo edan
mithiim gostaricilor gisminda Xxarclorin saviyyasi xiisusi diqqgoeto layiqdir. Ragomsal miihitin asas
indikatorlarindan biri transaksiya xorcloridir. Osason natamam informasiya mithitindo meydana galon
bu xarclar, bazarin faaliyyati ti¢iin zaruri olan xarclor kimi gobul edilir.
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Ragomsal idaroetmos miihitinde somorali biznes model segimina tasir edon amillar gisminda
ilk n6vbada, normativ-hiiquqi bazanin vaziyyati, iqtisadi faaliyyst va onun tonzimlanmasi sisteminin
texnoloji doyisikliklora reaksiyasinin xarakteristikalari, verilonlorin kapitala ¢evrilmasi proseslarini
saciyyalondiran amillar, insan resurslarinin kamiyystca ifads oluna bilon keyfiyyot xarakteristikalari,
informasiya selinin vo informasiya qithiginin dogurdugu fasadlarin naticolori, infrastrukturun
innovasiyali modernlosdirilmasini zaruri edon ragomsal texnologiyalarin payr geyd edilmoalidir.
Notico etibar1 ilo haqqinda danisilan proseslor rogomsal bazarlarda rogabsto yeni yanagmalar
formalasdirmaqdadir.

Rogomsal igtisadiyyatin idara edilmasi sistemlarinds biznes-model se¢imindos alternativlorin
movcudlugu tokco imkanlarin deyil, habelos problemlarin artmasini sartlondirir. Masalo ondadir ki,
zoruri resurslara vo magbul golirs malik miiassisa (sirkat) saviyyasinds tocriibads sinagdan ¢ixmis
biznes-modellardan imtina edilmasi, heg do asan proses deyildir. Sazlanmis sistemin tistiinliiklarindan
faydalanmaq ovozino daha boyiik fayda vo risk vad edon biznes-modellars iistiinliik verilmasi,
sonuncularin agkar iqtisadi vo dmumi calbediciliyi halinda mimkiindiir. Rogomsallagma
iqtisadiyyatin miixtalif sahalorine niifuz edir. Bu prosesdaki forglor miixtalif sahslori tomsil edan
sirkatlordo ragomsallagsma va biznes modellarin elementlori arasinda qarsiligli slagoalordos tozahiir edir.
Miivafiq meyil, habelo asagidaki monbado avtomobil vo media sonayesi sahalorinds biznes-modellor
Vo raogomsallasmanin xarakteristikalari arasinda oalagolorin miigayisali suratda 6yranilmasi sayasinda
askar edilmisdir. “Ragomsallasmanin biznes modellarin elementlorina tasiri va natica etibarr ilo
optimallagdirma potensiali oshomiyyatli daracads sirkatin monsub oldugu sahadon asilidir. Bundan
basqa, avtomobil vo media sonayesi saholorinds rogomsallasma movcud toskilati strukturu,
interfeyslori, infrastrukturu va digor imkanlar1 siibho altina alir” [1].

Rogomsal igtisadiyyatda idarsetmonin 6zniiomoxsuslugu, burada demok olar ki, miintazom
olarag yeniliklorlo rastlasma vo onlarin idaro edilmosi Ttgiin kreativ yanagmaya ehtiyacin
yaranmasidir. Bu halda menecer tacriibasi Vo Saviyyasindan asili olmayaraq, tez-tez original qorarlar
gabul etmok macburiyyatindadir. Qarsiya ¢ixan yeni idaroetma masalolori, miixtalif saviyyalords
idaraetmonin prinsiplorina va vasitalorino kreativ miinasibat tolob edir. Eyni zamanda, menecerin
verilonlori idaro etmok iizro funksiyalari artir, onlarla isin xarakterindo ciddi doyisikliklor bas
verir.“Deyak Ki, ananavi olaraq informasiya texnologiyalar1 lizro miitoXassiss aid olan sirkato dair
verilonlarin idars edilmasi ilo bagh funksiyalarin bir hissasi top menecers kegir. Bununla bels,
rogomsal iqtisadiyyat soraitinds verilonlar sirkatin aktivlorindan birinas, bazi hallarda iso yegans
aktivo (masalon, UBER sirkati) ¢evrilir. Bununla olagodar olaraq verilonlorin idars edilmasi ilo bagl
proseslarin va funksiyalatin spektrlari genislonir”[2, s. 567].

Milli  iqgtisadiyyat sovoiyyasindo rogomsal miihitdo idaroetmonin prioritetlorinin
osaslandirilmasi zamani resurslara gonast vo moasgulluq meyarlari arasinda manevr etmak lazim galir.
Qabagqcil texnologiyalar digar resurslarla yanasi omok resurslarina gonasti nozords tutdugu kimi,
rogomsal innovasiyalar soraitindo idaroetmo Qorarlart yeni is yerlorinin agilmasi imkanlarim1 da
reallasdirmalidir. Iqtisadi ®mokdashq veo Inkisaf Toskilatinin sonadlorinds gostorildiyi kimi
rogomsallasma soraitindo mosgullugun xarakterindo yaxsilasma tiglin xiisusi imkan yaranir.
“Kreativliyi, ¢evikliyi vo moqQsadyonliiliiyii 6n plana ¢okon is yerlorinin artmasi miigabilinda
tohliikali, ¢irkli vo darixdirici iglarin hacmi kaskin suratds azalir. Qeyri-baraboarliyi azaldan va rifahi
yiiksaldon calocak islorin meydana ¢ixmasi ti¢lin imkanlar agilir” [3].

Idaroetmonin prinsiplorina miinasibotdo yaradici yanasma, rogomsal iqtisadiyyatda
somaraliliyi yiiksaltmaklo yanasi, miixtalif xarakterli risk ehtimalini da artirir. Bu sababdan ragamsal
miihitds risklorin idars edilmasi masalalari, demok olar ki, giindslikdon diismiir. Haqqinda danigilan
risklor sirasinda inteqrasiya edilmis rogomsal sistemlorin etibarliginin arzu edilon Saviyyodo
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olmamasi, homin sistemlordos g6zlonilmoz konarlagmalarin bas vermasi ehtimalinin yiiksok olmasidir.
Homin risklorin, habelo miiassisa saviyyasinds toskilati yenidonqurma talob edon rogomsal
texnologiyalarin totbiqi ilo alagodar risklorin qarsilanmasi vo neytrallagdirilmasi {igiin zonnimzca
mohz rogomsal miihitin soforbor edilmis texnoloji imkanlarimin reallagdirilmasi {igiin alverisli
igtisadi-hiiquqi sistem formalagdirilmalidir.

HUPPOBU3ALIMA B CUCTEMAX YVIIPABJIEHUSA U BBIBOPA
BU3HEC-MOJEJIN

Kniouegvle cnoga: ynpasnenue, OuzHec-MoJienb, U(ppoBas 3KOHOMUKaA, LU(ppoBas cpena,
HpeanpusTHe, TPAHCAKIIMOHHbIE pacXo/ibl, 3(pPEeKTUBHOCTS.

Pe3tome: PaccmaTpuBaroTcs MECTO U POJIb HH(MOPMALIMOHHBIX CUCTEM Ha Pa3HbIX YPOBHSX

SKOHOMMYECKOTO  ympaBieHus. [logpoOHO omMcaHbl HU3MEHEHHs, CBSI3aHHBIE C
uGpoBU3aIMel B cUCTEMax YIpaBieHUs. bpIIO Mccaen0BaHO BIMSHUE JUTUTATU3AMHA Ha BBEIOOD
OouszHec-mozenu. PaccMoTpeHo BiMsiHUE pa3BUTHS LHU(POBBIX PHIHKOB HA CHUCTEMBI YIPaBJICHUS.
BbisiBrieHbl 0COOEHHOCTH yIpaBieHUs B UPPOBON 3KOHOMUKE. OTHUM U3 OCHOBHBIX IOKa3zaTesen
IU(ppPOBOH Cpelbl SABISAETCS BO3MOXKHOCTh OSKOHOMHUHM TPAHCAKIMOHHBIX pacxonos. [lpu
00OCHOBaHMU MPHOPUTETOB YIMpaBieHUs B LU(POBON Cpele ONpaBIbIBaeTCs HEOOXOAMMOCTh
MaHeBpa MEXIy KpUTEPUSIMU IKOHOMUU PECYPCOB U 3aHATOCTH.

DIGITALIZATION IN SYSTEMS OF MANAGEMENT AND CHOOSING OF
BUSINESS MODEL

Key words: management, business model, digital economy, digital environment, company,
transaction costs, efficiency.

Summary: The article discusses the place and role of information systems at different levels
of economic management. The changes related to digitalization in control systems are described in
detail. The influence of digitalization on the choice of a business model was investigated. The
influence of the development of digital markets on management systems is considered. Identified
management features in the digital economy. One of the main indicators of the digital environment
is the ability to save transaction costs. When substantiating management priorities in a digital
environment, the need for maneuver between the criteria for saving resources and employment is
justified.
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SONAYE ROBOTLARININ STRUKTURUNUN SECILMOSI
Cavadova Sevinc Rahmoatulla qiz1
Sumqayit Doviat Universiteti, Sumqayit sahari, Azarbaycan
e-mail: sevinc1973@bk.ru

Cevik istehsal saholorin totbiqi genislondirildikdon sonra sonaye robotlarinin ¢oxsayli
nomeklaturasina ehtiyac yaranmigdir [1].

Bu tolabati mdveud standart robotlar 6domadiyindon yeni robotlarin layiholondirilmasi
giindoma golmisdir.

Layihalondirmanin an asas gostaricilorindan biri layihalondirmo miiddsti hesab edilir.

Bunu cald hoyata kegirmok ii¢iin istehsalat soraitini analiz etdikdon sonra buraxilan
nomeklatur hissolorin texnologiyasi analiz edilorok Ssonaye robotundan talob olunan harokatlor
trayektoriyas1 miioyyanlosdirilir. Daha sonra buna uygun kinematik struktur segilir vo konstruksiya
mioyyanlosdirilir [1].

Eyni zamanda miixtalif ndv robotlarin konstruksiyalart modul prinsipinde qurulur. Bu 6z
novbasinds qisa miiddatds yeni robotlarin layihalondirilmasina imkan verir.

Bunu hall etmak {iglin fozada miimkiin trayektoriyani aldo etmays imkan veron kinematik
ciitlor coxlugunu segmok lazimdir. Kinematik ciitlorin siniflorini do nazoro alsag bu imkanlar daha da
artir.

Hal- hazirda sanaye robotlar1 asasini besinci sinif kinematik ciitlordon togkil olunur. Bu onunla
olagadardir ki, digor sinif kinematik ciitlorin hazirlanmasi iqtisadi baximdan sarfali deyil, ham do
xidmat miirakkablik yaradir [2].

Besinci kinematik ciitlorin bir nega niimunasini verak (sokil 1).

= Ci// N %

a) b) c)

Sekil 1

Bu horakatlori koordinat sisteminds ardicilligla qosaraq miixtalif konfiquryasiyali robotlart
almaq olar [3] (sokil 2).

Sekil 2
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Burada kinematik ciitlor 1-2, 2-3, 3-4, 4-5 gdstormok olar.
Uygun olaraq a), 1), ¢), d), (4,4,3,4) sarbastlik daracalarina malikdir.

Hor bir robotun malik oldugu isci sahaya goldikds iso har birinin kinematik zoncirindon
asilidir.

Kinematik zancirin bir nego niimunasini verak (sakil 3)

)
OO O I
020020 E

Sakil 3

Burada dz - z oxu boyunca diizxatli harokat;
fz - z oxu otrafinda firlanma;
dy - y oxu boyunca diizxatli harokoat vo s.
Sokildon goriindiiyii kimi istanilon trayektoriyaya malik olan kinematik zoncir yaratmaq
miimkiindiir.
Bu prinsipdan istifade etmoklo tolob olunan SR- in konstruksiyasini modul prinsipinda
gurmag olar.
Modul prinsipi asasinda sonaye robotunun strukturunun se¢ilmasi tiglin verilonlor bazasindan
istifads etmaklo layihalondirmok olar. Belo VB-nin timumi strukturunu asagidaki kimi vermok olar:
SR(P1,P2,P3,P4,Ps,Ps );
Burada
SR - verilonlor bazasinin adini,
P1 - kinematik ciitiin sinfi,
P, - kinematk ciitiin tipi ,
Ps - kinematik clitiin sarbastlik doracasinin imkanlari,
P4 - ig¢i sahanin parametrlorini,
Ps - kinematik zoncir strukturunu,
Ps - konstruksiyanin tipini miiayyanlosdirir.
VB-dan istifado etmoklo layiholondirma miiddatini vo xarclori azaltmaq miimkiindiir. Bu
sababdan VB ils senaye robotunun strukturunun avtomatlasdirilmis se¢ilmasi sisteminin programi
DELPHI miihitindo tortib edilmis va gonastboxs naticalor almmisdir.

BbIBOP CTPYKTYPbI IPOMBIIIJIEHHBIX POBOTOB
Kniouesvie cnoea: TpOMBIIUIEHHBIH pOOOT, BO3MOXHAsi TPAEKTOPHs, CTPYKTypa
MPOMBIIIJICHHOTO po00Ta, KHHEMAaTH4eCKasl Tapa, KWHEMaTHUEeCKas 1ellb.
Pe3rome: B cTtaThe paccMaTpUBaeTCs BOIPOC MPOEKTUPOBAHUS CTPYKTYPbI IPOMBIIITIEHHBIX
POOOTOB B rTHOKOI MPOU3BOJCTBEHHOM Y4aCTKE (KHHEMATUYECKOM CTPYKTYPBI, BBIOOP KOHCTPYKIIHH.
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SELECTION OF THE STRUCTURE OF INDUSTRIAL ROBOTS
Key words: industrial robot, possible trajectory, industrial robot structure, kinematic pair,
kinematic chain
Summary: In the paper the problem of design of industrial robots structure of flexible
manufacture island (kinematical structure, option of construction) is considered.
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PYTHON PROQRAMLASDIRMA DILININ iIMKANLARI iLO
QATLANAN NEYRON SBBBKBNiN ARASDIRILMASI
9hmadli Nigar ohmad qiz1
AMEA Idaraetmo Sistemlori Institutu, Baki sahari, Azarbaycan
e-mail: a.nigar.zadeh@gmail.com

Miiasir dovr texnologiyalar1 xeyli inkisaf etmoklo insan faaliyatinin har sahasinds boyiik rol
oynayir. Istor moisotdo, istor elmdo xeyli imkanlar yaratmagla borabor, sosial media, oyun vo
multimediya kimi totbiglor vo saytlar insanlara ham soxsi inkisaf, ham do aylonca soraiti yaradir.
Oslinds bunlarin hamisi bir-birilo baghdir, birindoki yeniliyi digorinds totbiq etmoklo getdikco daha
¢ox insan kimi davranan va “diislinon” sistemlor hazirlanir.

Kompiiterin insan kimi “diisiinmasini” tomin edon siini neyron sobokalorin do tobii neyron
soboakalor kimi agkarlandiqca sirlari artir. Neyron sabokoalorin bir ¢ox névlori var, lakin sokillarin
islonmoasindo, asason, gatlanan neyron sabokalordon (QNS) — convolutional neural network istifado
olunur. QNS sokillarin, videolarin taninmasinda, tobii dilin emalinda, maslohat sistemlarinds genis
istifado olunur. Sokillordo obyektlorin taninmasi oan ¢ox maraq doguran va istifado olunan masalo
oldugundan son illords olduqgca inkisaf etmisdir. Miiasir programlasdirma dillarinds siini neyron
sobokalorin  Oyradilmasi {igiin ¢oxsayli hazir paketlor var. Kompiiter tanima sistemlarinin
hazirlanmasi {iglin an miinasib dillardan biri olan Python proqramlasdirma dili do bu ciir modullar va
funksiyalarla zongindir. Sobokonin yaradilmasi, laylarin slavs olunmasi, parametrlorin daxil edilmasi
Vo s, bir sozls, hor bir omaliyyat toksatirlik amrlo ifads oluna bilor. Hor amrin arxasinda isa darin
alqoritmlor var.

Neyron sobokonin 6yradilmasi insanin dyradilmasilo miigayiss oluna bilor: avvalco dyratmok
liclin miiayyon sayda inormasiya (sokKil, Sas yazisi, matn hissasi ola bilar) verilir, sonra miiayyon sayda
informasiya iso yoxlamagq tg¢iin istifads edilir. Bu informasiyalarin har biri 2 hissadon ibarat olur:
informasiyanin kompiiterds tosviri (ikilik kodu, matrisi) va nisan1 (masalon sokillorin klassifikasiyasi
zamani nayin tosvir olundugu — it, pisik, insan vo S). Tobii ki, kompiiterin "Gyronmasi” riyazi
diisturlar, funksiyalar asasinda yerino yetirilir. Kompiiterin verdiyi cavabla asl nisanin qiymati
arasinda forq minimum olmalidir. Bunun ii¢iin optimallagdirma iisullarindan istifads olunur. ©n gox
istifado olunanlardan biri "qradiyent" tisuludur. Bundan basqa Python dilindo "adam" {isulu da ¢ox
istifads olunur. Olava olaraq "sgd", "adagrad" metodlar1 da var. Hoyacanlandirma funksiyalarindan

"non

1S5 "tanh", "relu", "softmax", "softplus", "sigmoid" ¢ox stifado olunanlardandir. Epoxa (dovr) sayinin
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da naticaya tosiri, olbotto ki, boyiikdiir — say artdiqca 6yronmo Soviyyasi artir. Sixliq (dense) da
artdiqca natico yaxsilasir.

Qeyd edim ki, oyrotmo iigiin bir ¢ox bazalar var. Man testlordo MNIST bazasindan istifada
etdim. Bu an moghur olyazma rogamlor bazasidir, 6yratma tigiin 60000 va test ligiin 10000 sokildon
ibaratdir. Bunun tigiin tok sotir kifayat etdi:

(x_train, y_train), (x_test, y_test) = tensorflow.keras.datasets.mnist.load_data()
Asagidaki sokillordo har bir parametri doyisorok apardigim teslorin bir gisminin
naticasi tasvir olunur.

A B c D E F G L N Q R s
1 Loss [+]Accurasy[+] Time [+] Epoch Layer [+ Kernel 1 [=]Pool 1[~] Dense 1 [=]Dense 3[~] Optimizer [+] Activation 1 [~]Activation 2[~
s | 0.0025 0.9995 31-32 25 1 5x5 2x2 512 10 adagrad rely softplus
10 | 0.0024 0.9997 31-33 25 1 5x5 2x2 512 10 adagrad relu softplus
47 | 00154  0.9971 43-45 25 1 5x5 2x2 512 10 adam rely softmax
4 | 0.0145 0.9971 36-37 25 1 5x5 2x2 512 10 adam relu softplus
so | 0.0128 = 0.9976 | 44-45(50) 25 1 5x5 2x2 512 10 adam relu softmax
62 | 0.0221  0.9935 33-34 25 1 5x5 2x2 512 10 sgd relu softmax
82 | 0.074 0.978 34-36 25 1 5x5 2x2 512 10 sgd sigmoid sigmoid
85 | 0.1123 0.968 41-43 25 1 5x5 2x2 512 10 adam softmax softmax
88 | 0.0063 0.9984 31-32 25 1 5x5 2x2 512 10 adagrad softplus softplus

Modelin qurulmasi ti¢lin tensorflow paketinin keras modulunun funksiyalart va bu
funksiyalardan istifado etmoklo apardigim onlarla testdon aldigm noticalorin bir gismini asagida

gostordim.
1 Loss |~ | Accuras|~ Time v | Epog | Lay| v | Kerne| | Pool| ~ Kern{~| Pool |~ |Kerng~| Pool| v | Dense| v | Dense| v | Optimize ~ | Activatior ~ | Activation ~
35 0,0273 0,9914 25-26 15 3 5x5 2x2 3x3 2x2 3x3 2x2 128 10 adam relu softmax
36 0,0247 0,9915 25-26 15 3 3x3 2x2 3x3 2x2 3x3 Ix2 128 10 adam relu softmax
37 0,0282 0,9915 26-27 25 3 5x5 Ix2 dxd Ix2 3x3 Ix2 512 10 adagrad sigmoid sigmoid
38 0,027 0,9916 26-27 15 3 5x5 %2 3x3 %2 3x3 Ix2 128 10 adam relu softmax
39 0.0256 0,9916 25-26 15 3 5x5 x2 3x3 x2 3x3 2x2 128 10 adam relu softmax
40 0,0271 0,9918 34-35 25 1 33 Ix2 - - - - 512 10 sgd relu softmax
41 0,0264 0,9919 42-43 5 1 3x3 Ix2 - - - - 512 10 adam sigmoid sigmoid
42 0,0282 0,992 27-28 15 3 5x5 2x2 4x4 2x2 3x3 2x2 512 10 adam relu softmax
43 0,0303 0,992 28-29 25 3 5x5 2x2 5x5 2x2 3x3 2x2 512 10 adagrad sigmoid sigmoid
a4 0,0244 0,9921 26-27 15 3 5x5 2x2 4x4 2x2 3x3 2x2 128 10 adam relu softmax
45 0,0253 0,9921 30-32(36) 25 1 4xd 2x2 - - - - 512 10 sgd relu softmax
46 0.0269 09924 27-28(31) 15 3 5x5 2x2 4x4 2x2 3x3 2x2 1024 10 adam relu softmax

from keras.models import Sequential

from keras.layers import Dense, Conv2D, Dropout, Flatten, MaxPooling2D
model = Sequential()

model.add(Conv2D(28, kernel size=(3,3), input_shape=input_shape))
model.add(MaxPooling2D(pool size=(2, 2)))

model.add(Flatten())

model.add(Dense(512, activation=tf.nn.relu))

model.add(Dropout(0.2))

model.add(Dense(10,activation=tf.nn.softmax))
model.compile(optimizer="adam’, loss='sparse categorical crossentropy', metrics=['accuracy'])
model.fit(x=x_train,y=y train, epochs=25)

UCCJIENOBAHUE CBEPTOYHOI HEMPOHHOW CETH
C BOBMOXKHOCTSAMMU IUTOHOBOI'O TPOT'PAMMHOI'O A3BIKA
Knroueewie cnoea: cseprouHast HelipoHHas ceTb, Python, ontumusarnus
Pe3ztome: 1enbio nanHoM paboThI ABISETCA U3yYSHHE UCIOIb30BAHUS MAKETOB, TOCTYITHBIX
Ha COBPEMEHHBIX SA3bIKaX MIPOrPaMMHUPOBAHHUS JJIsI KOMIIBIOTEPHOTO pPacliO3HABaHMsA, aHAIN3a
MMEIOIINXCS aIrOPUTMOB. bblla MOCTpoeHa CBEpTOYHAsI HEHPOHHAS CETh C MCIIOJIb30BaHHEM
naketa tenorflow u moxyns keras si3p1ka mporpamMmmupoBanust Python, u 6501 mpoBeeH
CPaBHUTENBHBIN aHAIN3 110 METO/1a ONTUMU3ALNH, QYHKIIMK aKTUBAIMH, KOJMUECTBA CIIOEB,
TUTOTHOCTH Y KOJIMYECTBA SIOX.
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RESEARCH OF A CONVOLUTION NEURAL NETWORK WITH
OPPORTUNITIES OF PYTHON PROGRAMMING LANGUAGE
Key words: convolutional neural network, Python, tensorflow, keras, optimization
Summary: The aim of this work is to study the use of packages available in modern
programming languages for computer recognition, analysis of existing algorithms. A convolutional
neural network was constructed using the tenorflow package and the keras module of the Python
programming language, and a comparative analysis was performed on the optimization method,
activation function, number of layers, density and number of epochs.
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PERSEPTRON NOVLU NEYRON SOBOKOLORININ BULL FUNKSIYASININ TOTBIQi
ILO MODELLOSDIRILMOSI
Iliyeva Koniil Rizvan qiz1
Sumgqayit Déviat Universiteti, Sumqayit sohori, Azarbaycan
e-mail: konulaliyeva84@mail.ru

Moruzads perseptron novlii neyron sobokolorinin modellogdirilmasi masalosing baxilmisdir.
Modelin struktur elementi olaraq Bull funksiyasi toyin olunmusdur.

Neyron sobokolorinin (NS) todqiqi miioyyon bir giris-¢cixis molumatlari osasinda sabit
strukturlu NS ¢okisinin toyin edilmosidir. ikidoyisonli BULL funksiyalar1 ii¢iin neyron sobokalorinin
¢okisinin tayin asagidaki formada miioyyan olunur:

Hor bir giris obrazina elementlori 0 vo 1 olan X=(x1,x2,...xn) vektoru qarsi qoyulur. Y ¢ixis,
X vektor komponentlorinin uygun ¢oki yiikiine hasilininn cabri cominin har hanst bir T hiidud
qiymotini asmasi ilo toyin olinur. Neyron sobokasi qurulan zaman ¢oki omsali vo hiidiid giymati
tosadiifi verilir [1].
1oX, +0,X, +..+o, X, =T

o(net) = { 1)

0,0, X; +®,X, +...+ @, X, (T
Neyron gobokoalorinin ¢okisinin toyini alqoritmi asagidaki kimi miiayyan olunur.
1. Tolimin 77)0 -c1 addiminin sabitinin verilmasi.
2. @,i=0,.,n ¢okilorinin bdyiik olmayan tesadiifi qgiymsotlorlo inisiallasmas.

Perseptronun isinin xatast E :=0. Tolim ¢oxlugunun niimuns ndmrasi m :=1.
3. Tolimin baglangic1. X =X,y :=Y,. Cari X:y=yY(X) vektoru ilo perseptronun

¢ixisinin hesablanmasi.
4. Cokilorin yenilonmasi @ = w—n(y — y)X

5. Xotanin toplanmasi E = E + %”V —yJ°.

6. 9gar mq¢k , onda m:=m+1 va 3-cii addima kegid.
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7. 9gor E=0, onda hesablamalarin dayandirilmasi ( hall tapilib), oks halda E:=0, m:=1

vo 3-cii addima kegid.

Verilmis algoritmin icrasint Y =X, v X, bul funksiyasinin tatbigindes nezorden kegirak.

Niimunalorin sayr k=4 .Perseptronun ¢akilarinin tayini alqoritmi asagidaki addimlarla icra olunur

[2].
ADDIM 1. Oyranilon algoritmin ilkin addimimn sabiti tayin edilir: n:=0.8.
1
ADDIM 2. Qiymaoti inisiallagdirilir: E:=0, m:=1, vektorlarin ¢oki qiymati @:=|0| geyd
2
edilir.
.. 1
ADDIM 3. Oyronilan ¢oxlugdan birinci misal (niimuns) secilir. m=1, ¥: = (0], y:=1
0
Neyronun aktivlik doracasi hesablanir. net=1-1+0-0+2-0=1. Perseptronun ¢ixis1: 'y =1
ADDIM 4. y=Y oldugu tigtin ¢akilorin yenilonmasi bas vermir.
ADDIM 5. Perseptron iginin xatasi E:=O+%-O = Qhesablanir.
ADDIM 6. m<4 oldugu tigiin m:=m+1=2 vo ndvbati 3-cii addima kegilir. Alqoritmi icra edilir.
1
ADDIM 3. Oyranilon ¢oxlugdan ikinci misal (niimuno) segilir. m=2, : = [O] =1
1
Neyronun aktivlik dorocosini hesablanir. net=1-1+0-0+2-1=3. Perseptronun ¢ixisi:
y=1
ADDIM 4. Y =¥ oldugu iiciin ¢okilorin yenilonmasi bas vermir.
1,~ 1 -
ADDIM 5. Perseptron isinin xatasi E = E -+ [ - y|" =0+ §||1—11|2 =0 toyin edilir.
ADDIM 6. m<3 oldugu {igiin m:=m:+1=2 vo ndvbati 3-cii addima kegilir. Alqoritmi icra
edilir.
1
ADDIM 3. Tolim ¢oxlugundan ti¢ilincii giris vo ¢ixis signallart segilir. m=3, X:= 1|, y:=0
0

Neyronun aktivlik dorocasi hesablanir. net=1-1+0-1+0-2 =1, Perseptronun ¢ixis1: Y =1
ADDIM 4. y# ¥ oldugu ii¢iin neyron ¢okilori alqoritmin addimlarina uygun olaraq yenilonir.

1 1 0.2
®:=|0|+08-(0-1)-|1|=|-08
2 0 2
C 1.~ 2 1 2 1
ADDIM 5. Perseptron iginin xatas1 E == E + E”y - y|| =0+ E”l— 0|| = r # 0 olar.
ADDIM 6. m<4 oldugu ti¢iin m:=3+1=4 artiririq vo 3-cii addima kegilir.
1
ADDIM 3. Oyrenilon ¢oxlugdan dérdiincii misal (niimuno) segilir. X =1y =1
1
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Neyronun aktivlik doracasi yenilonmis ¢okilor vektorunun osasinda hesablanir:

net=1.4, perseptronun ¢ixisi: y=1

ADDIM 4. Y =Y oldugu iiciin ¢okilorin yenilonmasi bas vermir.

1.~ 1 1 1

ADDIM 5. Perseptron isinin xatast E = E + E”y —y|° = o 5”1—1“2 =% 0 mayyan
edilir.

ADDIM 6. m=4 oldugu ii¢iin névbati 7-ci addima kegilir.

ADDIM 7. E :%;tOoldugundan bozi misallarda perseptron sshv naticalor verib, tolim

dovrii yenidon tokrarlanmalidir. E:=0, m:=1. 3-cii addima kecid olunur.
1

ADDIM 3. Talim goxlugundan birinci niimuno segilir. X :=[0|,y =1
0

Neyronun aktivlik doracasi hesablanir. net=0.2, perseptronun ¢ixisi: y=1.
ADDIM 4. y=Yy oldugu tigiin ¢okilorin yenilonmasi bas vermir.

1
ADDIM 5. E = 0+§-0=O Perseptron xotast E :=0 Vs ndvboti addimin icrasina kecid

olunur.
ADDIM 6. m<3 oldugu ii¢in m:=m-+1 artirtlir vo 3-cii addim yerina yetirilir.
1
ADDIM 3.0yronmo ¢oxlugundan ikinci misali segilir. m=2 oldugundan X :=|0 |,y =1
1

Neyronun aktivlik daracasi net=2.2, perseptronun ¢ixisi: y=1.
ADDIM 4. Y=Y oldugu ti¢iin ¢okilorin yenilonmasi bas vermir.

1 .
ADDIM5.E=0+ 5> 0=0. Isin xotas1 0-a barabar oldugundan névbati addim icra olunur.

ADDIM 6. m<4 oldugu tigiin m:=m+2 artiririq vo 3-cii addima kegilir vo alqoritmi icra edilir.
1

ADDIM 3.0yronmo ¢oxlugundan iigiincii misali segilir. X ==|1 |,y :=0.
0

Neyronun aktivlik daracasi ( saviyyasi): net=-0.6, perseptronun ¢ixisi: y=0.
ADDIM 4. y=Y oldugu tigiin ¢okilarin yenilonmasi bas vermir.
ADDIM 6. m<4 oldugu ii¢tin m:=m+3 artirilir Vo 3-cii addima kegilir.

1

ADDIM 3 .Oyrenmo ¢oxlugundan dérdiincii misali segilir. X =|1],y =1,
1

Neyronun aktivlik doracasi net=1.4, perseptronun ¢ixist: y=1.
ADDIM 4.y =Y oldugu tigiin ¢okilorin yenilonmasi bas vermir.

1 .
ADDIM5.E =0+ 2 0=0. Isin xotas1 0-a barabar oldugundan nobati addima kegid edilir.
ADDIM 6. m=4 oldugu ii¢iin prossesin icrast novbati 7-ci addima 6tiiriiliir.
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ADDIM 7. E=0 oldugundan proses sona catir.
Noticads Bull funksiyasinin tatbiqi ilo perseptron novlii neyron sobakalori tiglin asagidaki
cokilar vektorunu alinir:

0.2
w=|-0.8 )
2

MOJEJIUPOBAHUE NMEPCENITPOHHBIX HEMPOHHBIX CETEM C
PEAJIN3AIIMENA ®YHKIIUA BYJLJIA
Knwueswvie cnosa: Oynxuuu bymia, Mogens yrpaBieHUs], HEUPOHHBIE CETH IMEPCENTPOHHOTO
THUIIA, BECOBOE COOTHOLIEHHE
Pe3rome. B noknajze paccMaTpUBaeTCs MOJICIUPOBAHNE HEMPOHHBIX CETEH MepIENTPOHHOTO
tuna. ®ynkuus bysia onpenensieTcs Kak CTpPYKTYPHBINA 3JIEMEHT MOJEIH.

MODELING OF PERSEPTRONE NEURON NETWORKS WITH THE
IMPLEMENTATION OF BULL FUNCTION
Key words: Bull functions, control model, perceptron type neural networks, weight ratio
Summary: The report considers the modeling of perceptron-type neural networks. The Bull
function is defined as a structural element of the model.

Odabiyyat
1. Capaes I1.B. HeiipoceTeBbie METOIBI UCKYCCTBEHHOTO HMHTEJIEKTa:yueOHOE mocodue/
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PROQNOZ MOLUMATLARI 9SASINDA
NEFT VO QAZ YATAQLARI UZRO OLAVO MAKSIMAL
HASILAT HOCMININ TOMIN EDILMOSI MOSOLOSININ HOLLI
Kazimov B.Z., Zeynalov R.M.
AMEA Neft vo Qaz Institutu, AMEA Idaraetma Sistemlari Institutu, Baki, Azarbaycan
bunyadkazymov1969@gmail.com, raminz.math@gmail.com

Isdo yatagdan cari perspektiv islonmo dévrii orzinds olave maksimal hasilat hacmi ilo
horizontlar {izrs istismara daxil olunacaq quyularin sayindan asili olaraq mévcud istismar imkanlari
nozors alinmagla onlarin miioyyan edilon gozlonilon (prognoz edilon) hasilat hocmlori arasinda
optimal miinasibatin miioyyan edilmasi masalasi hall edilmisdir.

Neft vo gaz yataqlarinin istismarinda lay enerjisindon samarali istifado edilmasi yatagin
miintozom vo uzunmiiddatli islonmasi baximdan boyiik tocriibi shamiyyat dasiyir. Yataglarin geyri-
miintazom islonmasi bir ¢ox hallarda lay enerjisinin vaxtindan tez tiikkonmasins, isloyan quyularin isa
effektivliyinin asagi diismosino sobab olur. Bu baximdan yataglarin Samarali islonmasina,
timumilikdos, yatagin geoloji xiisusiyyatlori vo quyularin texniki-texnoloji xiisusiyyatlori ilo
saciyyalonon méovecud istismar imkanlart mithiim tosir gostorir. Yatagin geoloji xiisusiyyatlori
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arasinda yatagin bir-birindon mixtalif kollektor xiisusiyyatlori ilo forglonon ayri-ayri blok vo
horizontlardan taskil olunmasi va bu blok vo horizontlar tizra gixarilabilon qaliq ehtiyatin hacminin
miixtalif olmasi qeyd oluna bilar.

Xiisusan, har bir blok va horizont iizrs yatagin movcud ¢ixarila bilon qaliq ehtiyatlart Kifayot
godar ¢ox olduqda, yatagin islonilmosinin optimallasdirilmasi baximdan tobii enerjisinin somoroli
istifadasi vo bu magsadls quyularin yatagin strukturu iizra istismara daxilolma ardicilliginin miiayyan
edilmasi vacib shamiyyat kasb edir. Quyularin yatagin qeyd edilon geoloji xiisusiyyatlori nozaros
alinmagqla struktur tizra istismara daxilolma ardicilliginin miioyyan edilmasi iss, 6z ndvbasindo,
onlarin méveud istismar imkanlar ¢ar¢ivasinds miiayyan edilon gozlanilon hasilat hacmlori hagqinda
prognoz olunan tendensiyanin nazors alimmasini tolob edir. Bu mogsadlo yataqlarin ehtiyatlarinin
samarali manimsanilmasi noqteyi-nazardan yatagdan sonraki islonmo dévrii arzinds maksimal hasilat
hacminin aldo olunmasinin quyularin islonmo obyektlori tizra cari istismar xiisusiyyatlori haqqinda
moalum prognoz molumatlarindan istifade olunmagla hoyata kegirilmasi lazim galir. Bu ciir yanagma
xiisusilo boyiik miqdarda qaliq ehtiyata malik va titkonmakds olan yataqlarin islonma samaraliliyinin
yiiksaldilmasi ti¢lin daha boyiik aktualliq kasb edir [1,2].

Yataqdan cari perspektiv islonma dovrii arzinds maksimal slavs hasilat hacmi ils horizontlar
iizra istismara daxil olunacaq quyularin saymndan asili olaraqg mdvcud istismar imkanlart nazars
alinmaqla onlarin miiayyan edilon goézlonilon (prognoz edilon) hasilat hacmlori arasinda optimal
miinasibatin miioyyan edilmasi mosalosine baxag. Tutaq ki, yatag movcud quyular fondunun
komoayilo istismar olunur. Hesab olunur ki, yatag mohsuldar geoloji strukturlarina gora bir nego
horizonta ayrilmisdir va bu horizontlarda istismara yenics daxil olunacaq ve ya hasilatin intensivlas-
dirilmasi {izra tadbirlor hoyata kegirilocok quyularin sayindan asili olaraq miitaxassislor darin analiz
Vo hesablamalar sayssinds onlarin méveud istismar imkanlari (prognoz olunan hasilat hacmlori
haqqinda) haqqinda miifassal moalumatlara malikdirlor. Bu molumatlar ¢argivasinds horizontlar tizra
geyd olunan istismar imkanlar1 gabagcadan malum olan hansi quyularin yatagdan miioyyan tolobata
uygun olava hasilat hacminin slds olunmasina calb edilmali olmasinin miiayyan edilmasi talab
olunur.

Qeyd olunanlarla slagadar olaraq, isdo yatagdan cari perspektiv islonma dovrii arzinds alaves
maksimal hasilat hacmi ils horizontlar {izrs istismara daxil olunacaq quyularin saymdan asili olaraq
movcud istismar imkanlar1 nazoro alinmagla onlarin miioyyan edilon gézlanilon (prognoz edilon)
hasilat hacmlori arasinda optimal miinasibatin miioyyan edilmasi mosalasi dinamik programlagdirma
tisulunun tatbiqi ilo halll edilmisdir. Alinmis halldon iglanilmanin miixtalif marhalalorinds quyularin
istismar imkanlar1 nozars alinmagqla neft vo qaz yataqlarinin ehtiyatlarinin somarali manimsanilmasi
tizra zoruri giymatlondirmalorin aparilmasinda istifads oluna bilor.

PEHNEHUE 3AJAYU OBECIIEYEHUSA JONNOJHUTEJBHOI'O
MAKCHMAJIBHOT'O OFBEMA JIOBBIYH IO 3AJIEXKEM
HE®THU U T'A3A HA OCHOBE INTPOI'HO3HbBIX TAHHBIX
Knroueswie cnosa: 3anexsn, SHepTus II1acTa, 3amac, 100b4a, SKCIUTyaTanus
Pe3rome: B crathe pelieHa 3ajaya ONpeAesiCHUS ONTHUMAJIbHOTO COOTHOILUEHHUSI MEXIy
OKUJIAeMBIMHU (TIPOTHO3UPYEMBIMH) 00beMaMH JOOBIYH C YI€TOM HMEIOIIUXCS IKCIUTYyaTallMOHHBIX
BO3MOKHOCTEH B 3aBHCHUMOCTH OT KOJMYECTBA CKBAXXMH, BBOJUMBIX B JKCIUTyaTalUIO0 10
TOPU30HTAM, H JOMOJHUTENBHBIM MaKCHMAalbHBIM OOBEMOM JOOBIYM B TEYEHHE TEKYILEro
MEPCIEKTUBHOTO MEpPHoa pa3pabOTKU MECTOPOKACHHUS.
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SOLVING THE PROBLEM OF PROVIDING ADDITIONAL
MAXIMUM PRODUCTION VOLUME ON DEPOSITS
OIL AND GAS BASED ON FORECAST DATA

Keywords: deposit, reservoir energy, reserve, production, exploitation

Summary: The article solves the problem of determining the optimal ratio between the
expected (projected) production volumes, taking into account the existing operational capabilities,
depending on the number of wells put into operation along the horizons, and the additional maximum
production volume during the current prospective period of field development.

Odabiyyat
1. Xamumos D.M. Ynpasnenue 3anacamu Hedtu. M.: Henpa, 1991, 284 c.
2. Illaxeepame A.X. CucTeMHasi ONITHUMHU3ANHNS MpoIiecca pa3padOTKu HeDTSHBIX MECTO-
poxknenuid. M.: Hexapa, 2004, 452 c.

EKOLOJi COHOTDON TOMIiZ BiR OPTIMAL iDAROETMO MOSOLOSININ
QOYULUSU VO RiYAZiI MODELI
Mammadov Mahammadoli Musa oglu
Sumgayit Déviat Universiteti, Azarbaycan
integral 49@mail.ru

Moaqalads ekoloji cohatdan tamiz bir optimal idarsetmo mosalasi olan nagliyyat masalasine
baxilir vo riyazi modeli qurulur. Burada mosalonin ti¢ hali aragdirilir. Birinci hal diizgiin balansli,
ikinci va tigiincii hallar iss diizgiin olmayan balansli nagliyyat mosalosidir.

Miiasir dovrdo - elm vo texnikanin, sonayenin inkisaf etdiyi, nogliyyat vasitalorindon
istifadonin artdigi bir soraitdo vo bu ssbabdon atmosferin, otraf miihitin ¢irklonmasi ilo slagodar
olaraq ekoloji tarbiyays digget vo mosuliyyat daha da artmisdir. Iqtisadiyyatin inkisafi ilo olagodar
olaraq, bir sira fabrik vo zavodlar 6z faaliyyatlorini daha da siiratlondirmoys baslamisdir ki, bu da bir
torofdon istehlak mallarinin bollugunu tomin edir, digar torafdon iso istehsal prosesi zamani yaranan
tullantilarin diizgiin emal edilmasi, nagliyyat vasitolori ilo dasinmalarin noaticosinds otraf miihitds
ekoloji tarazligin pozulmasina gatirib ¢ixarir [1]

Atmosferin siini ¢irklonmasinin monbolori sonaye miiassisalori, kond tesarriifati, nogliyyat
vasitolori, bir sozlo, antropogen tosirlorlo olagodardir. Sonaye miiassisalorindan, nagliyyat
vasitolordan, istilik sistemlarindan har giin atmosfers kiilli miqdarda zarorli gazlar vs his, toz atilir
[2].

Iqtisadiyyatin bir ¢ox mosalolorinin riyazi qoyulusu xotti programlasdirma mosalosine
gatirilir. Xotti proqramlasdirma masalosi XX asrin 30-cu illorinds yaranmigdir. Burada xatti
funksiyanin xatti mohdudiyyatlor daxilinds ekstremumunu tapmaqg masalasi dyranilir [3]

Tutaq ki, Ay, Ay,..., Ay, anbarlarinda eyni maldan, uygun olaraq a;,a,,...,8y, miqdarda var
Vo By, Bs,..., B, sifarisgilori (montagalori) bu maldan, uygun olaraq by,b,,...,b, miqdarda sifaris
verib. Hom do i-ci anbardan j -ci sifarisgiyo, yoni A;-don Bj -y bu malin bir vahidinin dasima
Xarci Cjj -ya barabordir.

Elo dasima plan1 tapmaq tolob olunur ki, biitiin sifarislor 6donsin vo bu zaman dasimalara

138


https://www.libex.ru/?cat_author=%D5%E0%EB%E8%EC%EE%E2,%20%DD.%CC.&author_key=213
mailto:integral_49@mail.ru

¢okilon timumi xarc minimum olsun.

Bu masalays nagliyyat mosalasi deyilir vo onun asagidaki ti¢ hali var.
1. Ehtiyatlarin imumi miqdar sifariglorin miqdarina borabordir, yani

m n

2aj = X bj.

i-1 j=1

2. Ehtiyatlarin imumi miqdar sifarislorin imumi migdarindan ¢oxdur, yani
m n

23> 2>b j-

i=1 j=1

3. Sifariglorin imumi miqdar ehtiyatlarin imumi miqdarindan ¢oxdur, yani

m n

Yaj< > b j-

izl j=1

Birinci hala diizgiin balansli, ikinci va li¢ilincii hala iso diizgiin olmayan balansh nagliyyat

mosalasi deyilir.
Mosalonin riyazi modelini qurag: Xjj ilo i-ci anbardan (A;-don) j-ci sifarisciys (B -yo)

gondorilon malin miqdarmi isars edok. Xij, i =1,m, J =1n doyisonlari asagidaki sorlori 6domalidir:

1. xj;20,i=1m, j=1n;

2. diizgiin balansli masalods anbarlarda olan biitiin ehtiyatlar sifaris¢ilora géndorilir, yani
X11+ X2 +...+X1np = 1,
X921 + Xop +...+ X9y =4y,

(1)

sortlori 6danir;

3.anbarlardan hor bir sifarig¢iya gondorilon mallarin miqdar sifarisginin verdiyi sifarigo
borabar olur, yani

X11 + Xo1 + oo+ X1 = by,
X12 +X22 +...+ Xm2 = bz,

()

sortlori 6danir;
A anbarindan Bj montagasine gondarilon Xjj vahid malin dasima xarci CjjXjj oldugundan,
biitiin dagimalarin imumi xarci
L= C11X11 ¥ C12X12 +...+Cn X1y +C21Xo1 +Co2Xoo +... +
m n 3)
+ConXop +-o FCr1Xm1 + Cm2Xm2 + -+ CmnXmn = _Zl _Zlcij Xij
i=1j=
olur.
Belalikls, diizgiin balansli nagliyyat masalasi manfi olmayan va (1), (2) sortlorini 6dayan els
Xjj -lorin (i =1,m, j=1,_n) tapilmasina gatirilir ki, onlar (3) xotti funksiyasina minimum giymaot
versin.
Diizgiin olmayan balansli vo ehtiyatlarin migdar1 sifarislorin migdarindan ¢ox olan halda (1)
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sortlori
X11+ X2 +...+ X1 < dq,
X21 + X299 +...+ X9 < s,

(1)

sortlori ilo avaz olunur, (2) sortlori iso doyismir.
Diizgiin olmayan balansli va sifariglorin miqgdari ehtiyatlarin migdarindan ¢ox olan halda (1)
sortlori doyismir, (2) sortlori isa
X171+ Xo1 toot X1 < b]_,
X12 + X2 +...4 X2 < by,

(2)

Xin + Xon + ..+ Xmn <bp,

barabarsizliklori ils avaz olunur.
Aydindir ki, har ti¢ hal ti¢iin nagliyyat masalasi Xatti proqramlasdirma masalasidir vo Xatti
programlasdirmanin imumi isullari ilo hall oluna bilar, lakin masalonin 6ziinomoxsus xiisusiyyatlori

onu daha sads iisullarla hall etmays imkan verir [4].

Bizo lazim olan bezi anlayislar1 verok. A; anbarindan Bj mentogesina gondorilon Xjj
miqdarda yiiko dasima, ixtiyari (Xi j) (i =1m . =1,_n) kiillisina dagimalar plani va ya sadaca plan,
(1), (2) ((1)), (2) vo ya (1), (2)) sortlorini 6dayan Xjj planina iso miimkiin plan deyok.

Owvolco, diizgiin balansli mosaloys baxag. (1), (2) tonliklorinin say1 m+n-dir, lakin

m n

2.aj = 2 bj oldugundan, bu tonliklordon m+n—1 saydasi xatti asili deyil. Yoni, (1), (2) sisteminin
i-1  j=l
ranqi F'=m+n-1-5 borabardir. Bu o demokdir ki, (1), (2) sistemindo m+n—1 sayda doyisonlor
bazis doyisonlor, mn— (m +n-1)= (m —1)(n -1) sayda dayisonlar isa sarbastdir.

Ogor miimkiin planda on ¢oxu r=m+n-1 sayda X; j bazis dasimalar sifirdan forgli, galan
dasimalar sifir olarsa, belo plana dayaq plani deyilir. Biitiin miimkiin planlar igarisindo dasimalarin
imumi xarci on az olan Xij, i =1m, j=1n planina optimal plan deyilir.

Xatti proqramlagdirma masalasinds oldugu kimi, nagliyyat masalasinin halli dayaq hallin vo
ya dayaq planin tapilmasindan baglanir.

a) Ilkin dayaq planin qurulmast,
b) Planin yaxsilagdirilmasi.

MATEMATHUHYECKOE MOJAEJIUPOBAHUE U UCCJIIEAOBAHUE 3AJAY

OINTUMAJIBHOI'O YPABHEHUSI C SKOJIOTHUYECKOM TOUYKHW 3PEHUS

Knrouesvie cnoea: sxonorusi, oNTHUMHU3ALNS, YIpaBI€HHE, MaTeMaTHyeckas MHpodiema,
MOJIETIb.

Pe3rome: B cTaThe cTpouTCs MaTeMaTHyeCcKasi MOJIEb U UCCIIEYETCs 3a7ja4a ONTUMAJIbHOTO
YpaBHEHHUS TPAHCIOPTA C SKOJOTHYECKOW TOYKH 3pEHUsS. 3/1eCh B MEPBOM CIy4yae HCCIEIyeTcCs
MPaBWIbHO cOajJaHCUPOBAHHASI, BO BTOPOM M TPEThEM CiIydae — He MPaBUJIbHO cOalaHCUPOBAHHAS
TpaHCIOPTHAs 3a/1aya.
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MATHEMATICAL MODELLING AND RESEARCH OF PROBLEMS OF THE
OPTIMUM EQUATION FROM THE ECOLOGICAL POINT OF VIEW
Keywords: ecology, optimization, management, mathematical problem, model
Summary: In article the mathematical model is under construction and the problem of the
optimum equation of transport from the ecological point of view is investigated. Here in the first case
it is investigated correctly balanced, in the second and third case - not correctly balanced transport
problem.
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TOPSIS-DON ISTIFADO ETMOKLO QEYRI-SOLIS QAYDALAR OSASINDA QORAR
QOBULETMO
Islamova Zorif Sahib qiz1
Azarbaycan Davlat Neft va Sanaye Universiteti, Bak:, azorbaycan
e-mail: slamova97@mail.ru

Qrup tizra gorar gabuletms texnikasina maraq giin-giindon xeyli artmisdir vo bu mévzuda ¢ox
sayda elmi arasdirmalar aparilmis va elmi tadgiqgat islori nosr olunmusdur. Taqribon qirx il arzinds
gorar Qoabuletmo tocriibasini asanlasdirmaq va onu daha da tokmillasdirmak {igiin 70-don ¢ox
Multiiteria Decision (MCDM) texnikasi inkisaf etmisdir.

1981-ci ildo TOPSIS (The Technique for Order of Preference by Similarity to Ideal Solution
- Ideal hall iiciin oxsarhglarin dstiinliiklor {izro siralanmas: metodikasi), real hoyatda MCDM
problemlori ila alagali komakgi bir texnika kimi togdim olundu. Bu model, goarar gobul edanlara (DM)
alternativlorin tohlili, miigayisasi vo reytinglari ilo problemi hall etmays kémok edir. TOPSIS asas
gorar gobuletms texnikalarindan biri hesab edilirdi. Son illords TOPSIS insan resurslarinin idars
edilmasi [2], nagliyyat [3], mahsul dizayni [4], istehsal [5], su idaraetmasi [6], keyfiyyata nozarat [7],
horbi [ 8], turizm [9] vo mokan tahlili [10] kimi sahalars tatbiq edildi.

[9] va [10] -o goro, TOPSIS asagidaki iig tistiinlitya malikdir: 1) fordi seg¢imi ifads edon saglam
montiq; 2) eyni vaxtda hom an yaxsi, hom dos an pis alternativi geyd edon skalyar dayar; 3) asanhqla
bir elektron tabloda programlasdirila bilon birbasa hesablama algoritmi. ©slinds, TOPSIS,
giymatlondirmo matrislorinds vo ¢okilorindoki molumatlardan birbasa asili olaraq har alternativi
miiqayiss edon doyar asash bir prosesdir.

Belaliklo, TOPSIS bu isin asas hissasi olaraq secilir. Bununla birlikds, adi TOPSIS-in asas
catismazligi gorar gabuletmo tacriibasinda geyri-miiayyan va geyri-dagiq moalumatlar: idars etmok
gabiliyystinin olmamasidir. Bu ¢atismazligi aradan galdirmag tgiin geyri-salis ¢oxluglar, yani Tip 1;
Tip 2 vo Z-geyri-salis ¢oxluglar sorti TOPSIS ilo totbig edildi. 2000 vo 2010-cu illordo mivafiq
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olarag [11], [12] islorinda Tip-1TOPSIS, Tip-2 TOPSIS va Z-TOPSIS toklif edilmisdir. Buna
baxmayarag, garar gobuletms zamani malumatin etibarliligi vo miitoxassisin tacriibasi nazars alinmur.
Buna gora da, gorar gobul edanlarin 6z gararlar: barads na gadar amin olduglar: vo miitoxassislarin
bu sahada na gadar tocriibays sahib olduglar: ilo bagli problemlar ortaya ¢ixir. Bunlar bu isin asas
motivasiyasidir.

Bu isdo, gorarin etibarlihig ilo slagsli olan [13] tatbiq olunan Z-adadlar anlayisindan istifads
olunur. Bundan olavs, geyri-salis gqayda osasinda yanasma ilo miitoxassisin saviyyali tacriibasini
tomsil edon tasir doracasi toqdim olunur. Z oadadlarindan istifads edorak TOPSIS metodunun yeni bir
versiyasi, ¢cox meyarli gorar gobulunun tahlilinds geyri-salis qaydalar asasl yanasmanin imkanlarin
genislondirmoklo togdim olunur. Bu isin asas yeniliyi, gorarlarin tohlilindo ekspert tacriibasi va
biliklorini nazoro alaraq Z-ododlorindon istifado edorok geyri-salis qaydalar osashi yanasma ilo
TOPSIS metodunun dayisdirilmasidir. Eyni zamanda, gorar gobul edon saxsin tasir doracasini oks
etdirmok ti¢iin insanin hossasligindan istifado etmoyi tolob edon gorar gobuletmo prosesinin hibrid
tohlili tez-tez geyri-solis qaydalar bazasi ils ifads edilo bilor.

Toqdim olunan metod noinki gorarlarin gobul edilmasi tocriibasinda geyri-miayyanlik vo
geyri-dogiq malumatlar: daha cevik vo agill sokilds idars etmayin faydali yolunu tagdim edir, hom
do, ekspert biliklorini daha dagiq togdim edir. Toklif olunan metoda osason siralanma nisbaton
Spearman rho korrelyasiya omsalindan istifado edarok tasdiglonir. Natica, toklif olunan metodun
siralanma performansi: baximindan TOPSIS-in méveud olmayan gaydalara asaslanan versiyasindan
tistiin oldugunu gostorir.

NPUHATUE PEINIEHUA HA OCHOBE HEUETKHNY ITPABWJI C
HCHOJIb30BAHUEM TOPSiS-a

Knwueewvie cnosa: Z-uucna, TOPSIS, npunstue perieHuil, He4yeTKas OCHOBaHHAs Ha
IpaBUIaX CHCTEMa, PAHKUPOBAHHE, CTETIEHb BO3ACHCTBHSI.

Pe3tome: OTCyTCTBHE CIIOCOOHOCTH CIPABISTHCS C HEONPEACICHHOCTEIO B TPAKTHKE
MPUHSATHS PEIICHUH OBUIO OCHOBHBIM HemocTtaTkoM o0braHoro TOPSIS. Takum 00pazom, HEYETKHE
MHOXecTBa Tuna 1, Tuna 2 u Z Oplu npuMeHeHb! ¢ 00bIMHbIM TOPSIS, 4TOObI TO3BOIUTH 3KCTIEPTaM
BKJIIOYAaTh HECOBEpIICHHYI0 HHpopManuio B aHanu3. OIHAKO CYILECTBYIOUIME METOABl He
YUYHUTHIBAIOT CTETIEHb BIMSHUS JIHILI, IPUHUMAIOINX pereHus. Cre1oBaTebHO, IPeACTaBIeHa HOBAs
moudukarys Mmetona TOPSIS mis 06paboTKu HEOTIpeIeICHHOCTH U HECOBEPIIEHHOH HH(pOpMAaIuu
B MpaKTHKe NpUHATUSA pemeHnid. KoHmenuus Z-HOMEpPOB HCHOJB3YETCS sl TpPeCTaBICHUS
Ha/IKHOCTH JIMIIA, TPUHUMAIOLIETO pelleHus. PaHXupoBaHue Ha OCHOBE MPEIIOKEHHOTO METO/1a
MPOBEPSIETCS] CPABHUTEIIBHO C UCTIONIb30BaHNeM KodddurmenTta koppemsiunn CrupmeHna. Pesynbrat
MMOKa3bIBACT, YTO TMpeJjiaraéMblii METOJ] MPEBOCXOJMT CyIiecTByIomyro Bepcuio TOPSIS, He
OCHOBAHHYIO Ha TPaBWIIAX, C TOUYKH 3peHHsI 9()(HEKTUBHOCTH PAaHKUPOBAHHS.

ON FUZZY RULE BASED APPROACH FOR DECISION MAKING
USING FROM TOPSIS

Key words: Z-numbers, TOPSIS, decision making, fuzzy rule-based system, ranking
alternative, degree of impact.

Summary: The inability to manage uncertainty in decision-making was largely due to the lack
of TOPSIS. Thus, when working with Type 1, Type 2 and Z fuzzy sets, TOPSIS was applied to allow
experts to access flawless data during the analysis. However, existing methods do not take into
account the degree of influence of decision makers. In this paper, a new modification of the TOPSIS
method is introduced to manage ambiguous and inaccurate data in decision-making practice. The
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concept of Z-numbers is used to represent the reliability of the decision maker. The ranking based on
the proposed method is compared using the Spearmen rho correlation coefficient. As a result, the
proposed method is superior to the non-existent rule-based version of TOPSIS in terms of ranking
performance.
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UZAQDAN IDAR® OLUNAN PROTOTIP MOBIL “BOMBA MOHV ETM9”
ROBOTUNUN MODELLOSDIRILMOSI
Qasimh Seymur Mabhir oglu
Azarbaycan Davlat Neft va Sanaye Universiteti, Bak:, Azarbaycan
e-mail: gasimli.seymur@gmail.com

Bir ¢ox inkisaf etmis 6lkolords, sosial tozyiq naticasindo hokumatlor is¢ilorin tohliikosizliyini
tomin etmok liclin lazimi todbirlor goriirlor (Masalon, ABS-1n is¢i saglamligi vo tohliikesizlik
haqqinda qanunu, 1971). Istehsalg1 sirkotlorda vo digar sanaye toskilatlarinda iqtisadi sababloro goro
tohliikali hesab edilon islords robotlar insan amayinin yerini tutdular. Belslikls, sonaye robotlar1 boya
cilomo, tokmo, qaynaq vo zohorli materiallarin daginmasinda istifado edilmisdir vo siibut olundu ki,
is¢ilordon daha agir soraitdo istifado oluna bilor vo bir ¢cox basqa islorde ugurla isloyirlor [4]. Elm vo
texnologiya sonayelosmis 6lkolorin basinda durur. Bu 6lkslor hom siyasi, hom iqtisadi, hom do harbi
cohotdon diinyada 6z suverenliyini pozmamagq {igiin elmo va texnoloji nailiyyastlors kiilli miqdarda
pul xarclayirlar.

Hor hansi bir partlayict materialin atilmasi son doroco tohliikali vo riskli bir igdir. Bomba
mohvetma qruplart 1§ yerlorindon miimkiin qoder uzaq olmag istiin tuturlar, yalniz uzaqdan idara
olunan, robotlar vasitasilo qarsiliqli olagoni yaradirlar. Bomba miitoxassisi torofindon istifado
edilocok harbi toyinatlh bomba mohvetma silahi kimi forqli platformalardan istifads edilir. Bu
platformalar, uzagdan omr verilo bilon vo ya toloya diiso bilocok siibhoali obyektloro miitoxassisin
bombaya yaxinlagsmaq ovozino miioyyon mosafodon miidaxiloetmo imkanini yaradir. Bu todqiqat
isinda, slibhoali paketlorin, partlayici vasitolorin mohv edilmasindos birbasa istifado olunmasi {igiin
uzaqdan idaro edilo bilon bir protototip mobil robot sistemi layiholondirilmis vo sistemin dizayni
hazirlanmigdir..

Toaassiif ki, bomba mohvetma son doraco hassas bir isdir vo robotlarin ¢oxunun bombani
diizgiin zorarsizlosdirmok {iciin zarifliyi, inco roftart yoxdur. Bu problemi hall etmok iigiin, ovvalki
modelin (yani mévcud modelin) normal gollarin bir ciit daha az ¢oki almis qollar ilo avaz edib yeni
bir bomba zararsizlosdiron simsiz robotla ovaz edildi [1-4].

Tahliikali obyektlorin tapilmasi, idare edilmasi vo mohv edilmasi li¢iin miitoxassislors komok
edon bomba zororsizlosdirma ssenarilorindo Uzaqdan idara Olunan Nogqliyyat vasitolorinin artan rolu
mirokkob quruluslu robot qolunu idars etmok iiclin yeni intuitiv jest asasli sistemlor insanin ol
horakatloring analoji modellosdirilo bilor. Partlayict qurgularin doqiq konstruksiya edilmosindo daha
doqiq bir idaraetmo {igiin belo bir qolun inteqrasiyast hom do bombanin zorarsizlosdirmosindo foal
komok edos bilor [5]. Bu modeldo, simsiz rabito iisullari, robotun iist hissasindo sabitlonmis kamera
torafindon tutulan audio-video molumatlari 6tiirmok ti¢iin istifado olunur. Giic vo sartlik, horokot edon
qollarin agirligim1 optimallasdirarkon dizayn meyar1 kimi qorunub saxlanildi. Noticolor robotun
harokati li¢lin giic tolobinin miivafiq azalmasii gostorir, isloma rahathigi vo bir texnika kimi
idaroetma effektivliyini niimayis etdirir.

[6]-do tohliikasizlik bdélmolorinin istifadesi tiglin partlayici maddolors malik siibhali
obyektlora miidaxilo eds bilocok uzagdan idars olunan bir prototip mobil robot vo alovlanma sistemi
todqiq edilmisdir. Kamera sistemi mobil robotda qurasdirilaraq olds etdiyi goriintiinii operator
panelino va robota Gtiirs bilor. Alovlanma sistemi do operator paneli vasitosils idars edils bilor. ARM-
a (Acorn RISC Machine) ssaslanan silah, kamera sistemi vo idaroetmo kartlarini dasiyan bir mobil
robot hazirlanmisdir. Atos robotu, idaraetma vo ekran sistemlori mobil robotun {lizerino qurasdirilib.
Siibholi obyektlora miidaxilo etmak ticlin bomba mohvetmo miitoxassislori torafindon tez-tez istifado
olunan AK-ER (Bomba Zararsizlagdirma Silah1) mobil robotda qurasdirilmigdir. Bu, silahin uzaqdan
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idaro edilmosini tomin etmoklo siibhali obyektlors miidaxilo zamani insan itkisini minimuma
endirmok mogsadini dasiyir.

Mobil prototip robotumuzdaki kamera vasitosilo aktiv igloyon oksor bomba mohv edon
robotlarda goriintiidon daha keyfiyyetli bir goriintli alde edildi. Siibhali paketos miidaxilos {igiin talab
olunan alovlanma sisteminin harakoti doqiq sokilds tonzimlona vo idaroedici panel vasitasilo idars
edilo bilor. Soyyar robotumuzun horokati iki qruplasdirilmis dérd DC miihorriki ilo tomin olunur
(sagdaki tokarlor vo soldaki tokorlor). Bu sokildo mobil dasiyicilarimiz asanligla saga vo sola dona
bilor. Buna gora, mobil dastyicisimizin harokatliliyi vo manevr gabiliyyati cox yaxsidir.

Naticada totbiqi arasdirmalar noticoesinde inkisaf etdirilon mobil cihazin ssenariys uygun
olaraq siibhali paketo ugurla miidaxilo eds bilocoyi moalum oldu. Mobil naqliyyat vasitomiz artiq bir
prototip kimi deyil, bomba mohv edon bir robot olaraq foal sokilds istifado edilo bilor. Beloliklo,
bomba atma kimi strateji bir orazido tamamilo yerli bir dizayn olan bomba mohv edon robot
modellosdirilmisdir.

MOJEJIUPOBAHUA JUCTAHIIMOHHOT O MTPOTOTUITHOI'O MOBMWJIBHOI'O
POBOTA «bOMBA YHUUYTOXEHUE»

Kniouesvie cnoea: MoOOWIBHBIM pOOOT, MOOMJIBHOE YCTPOWCTBO pa3pyluTenb OomO,
OecTpoBOTHOM POOOT, TPOTOTUIT MOOMIIBHOTO POOOTA, HHTEIUICKTYaIBHBIN pOOOT

Pe3tome: B aToM HcciaenoBaHnu Obl1 pa3paboTaH MPOTOTUII MOOMIIBHOTO poOOTa, KOTOPBIN
Mor Obl BBIIOJHATH OCHOBHBIE (YHKIMH pPoOOTOB-paspymmureneil. Ha srame mnpoexkTupoBaHus
CYIIECTBYIOIINE POOOTHI, YHHUTOXKAIOIHE OOMOBI, ObUH AETAIBHO IPOAHATU3UPOBAHBI, & MHEHHUS U
MIPEJIOKEHUST SKCIEPTOB MO O0MOaM, KOTOpbIE HCHOJIB30BaIM 3TH POOOTHI, ObLIM MPHUHSITHI BO
BHUMaHue. MOOUITBHBIA pOOOT MOXKET Je/iaTh CHUMKH U TIepeaBaTh 3TO U300paKeHUE Ha IMaHEIh
orneparopa. Kpome Toro, ¢ HoMOIIbI0 IUCTAHIIMOHHOTO YIIPaBJIeHUs] pOOOT MOXKET ObITh HalleJIeH Ha
LeJb W, IpU HEOOXOAUMOCTH, CTPENsATh B IPOTHUBOIOJIOXKHYI CTOPOHY (B3pPBIBHOE OpYXKHE).
Opyxue, KOTOpoe YHHUTOXKAeT O0MOY B CTPEIIKOBOM OPY)KHH, MOXKET HEUTPaIH30BaTh JIEKTPOHHBIE
YCTPOHCTBA, KOTOPBIE CIIYXKAT CTApPTEPOM (DIIEKTpHUYECKas KaTCylia) B MO03PUTEIBHBIX yIaKOBKaX.
B pe3ynbTare npukiIaaHbIX UCCIIEOBAHUN BBIICHUIIOCH, YTO Pa3pab0TaHHOE MOOMIIBHOE YCTPOICTBO
MOKET YCHEIIHO MeLIaTh MOJO03PUTEIbHON YIAaKOBKE B COOTBETCTBHMM CO clieHapueM. Ham
MOOWIJIbHBIA aBTOMOOMIIb OOJIbIIE HE MOXET ObITh HCIOJIB30BAH B KAaueCTBE MPOTOTUIIA, HO Kak
po0oT, yHuuToxaromuii 6omObl. Takum 00pazoMm, B 3TOM HCCIEJOBAaHUM MOJEIUPYETCS poOoT,
KOTOPBIM YHUYTOKAaeT OOMOY C MOTHOCTHIO JIOKAJTBHON KOHCTPYKIIMEH B CTpaTErHYecKoi 0biacTy,
Takoi kak OomoOa.

OF MODELING OF REMOTE PROTOTYPE MOBILE ROBOT “BOMB
DESTRUCTION”

Keywords: mobile robot, mobile device bomber, wireless robot, prototype of mobile robot,
intelligent robot

Summary: In this study, a prototype mobile robot was developed that could perform the basic
functions of explosive-destroying robots. During the design phase, the existing bomb-destroying
robots were analyzed in detail, and the opinions and suggestions of the bomb experts who used these
robots were taken into account. The mobile robot can take pictures and transfer this image to the
operator's panel. In addition, with remote control, the robot can be aimed at the target and, if
necessary, fire the opposite side (explosive weapon). The weapon that destroys the bomb in the firing
arm can neutralize electronic devices that serve as a starter (electric capsule) in suspicious packages.
As a result of applied research, it became clear that the developed mobile device can successfully

145



interfere with the suspicious package in accordance with the scenario. Our mobile vehicle can no
longer be used as a prototype, but as a bomb-destroying robot. Thus, in this study, a robot that destroys
a bomb with a completely local design in a strategic area, such as a bomb, is modeled.
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QEYRI-MUOQYYON MUHITDO MOBIL ROBOTLARIN HOROKOTININ IDARO
OLUNMASI VO PLANLASDIRILMASI USULLARININ TODQIiQi
Mammadova Kifayat Aslan qizi
Azarbaycan Dévlat Neft va Sanaye Universiteti, Baki, Azarbaycan
e-mail: a-emrah@list.ru

Bu isdo mogsad mobil robotun harokatini planlasdirmaq iigiin geyri-malum maneslor olan
miihitds planlasdirilan vo dagiglosdirilon bir tracktoriya iizra tohliikasiz harokatin yerino yetirilmasini
tomin edon intellektual sistemlorin qurulmasi metodlarini hazirlamaq olmusdur. Bu magsods ¢atmaq
ticiin planlagdirma sistemlorinin hazirlanmasinin miiasir konsepsiyalart vo metodlar1 tohlil edilmisdir.
Mobil robotu namslum bir miihitdo horokot etdirmokls, qgeyri-miioyyan statik miihitdo onun
modellosdirilmasini planlasdirmaq tgiin intellektual sistem hazirlamaq, namalum bir dinamik
miihitdo mobil robotun harakatini planlagsdirmaq va naticods yaranan sistemin modellasdirilmasi ti¢iin
intellektual bir sistemi realizo etmok qarsiya qoyulmusdur. Natico olaraq, riyazi modellogdirmo,
analitik handasa, kinematik va dinamik analiz, geyri-salis moantiq, neyron sobokalor, robototexnika,
mexatronika, diskret integrasiya vo totbiqi proqgramlasdirma metodlarindan istifado edilorok
kompiiterdo analitik todgigatlar, mobil robot modelindon istifado edorak iso eksperimental tadgigatlar
apartlmigdir.

Mobil robotlar getdikco miixtolif sahalords tohliikasizlik sobobi ilo bir insanin is yerindo
olmasiin miimkiin olmadig1 vo ya xidmat edilon texnoloji cihazlarin mohdud islomasi sabsbindan
arzuolunmaz oldugu saraitds istifads olunur. Samaralilik baximindan mobil robotlar insan hoyatinin
demak olar ki, biitiin sahalarindos, xiisusilo harbi vo sanaye sahalorinda, masalan, digor planetlorin
oyronilmasinds genis istifado olunur. Mobil robotun harakatini planlagdirmaq avtonom robot
sistemloarinin foaliyyatinds an vacib problemdir. Demok olar ki, miiasir elmi vo praktik biliklorin an
foal todqig olunan sahalorindan biridir.

Robotun harakatinin planlagdirilmasi probleminin halli siini intellekt, hesablama hondasasi,
kompiiter modellagdirmoa va avtomatik idaraetma nozariyyasi kimi elmi sahalors asaslanir. Harokoti
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planlagdirma prosesinin avtomatlagdirilmasi, hazirliq vo son omoliyyatlara sorf olunan vaxti
minimuma endirmoakla va robotun bir istehsal tapsirigindan digarins kegid prosesini siiratlondirmak
cevik istehsalin togkili iigiin vacibdir.

Maolum bir miihitde mobil robotun traektoriyasini planlasdirma probleminin halli iisullarindan
birincisi vo on genis yayilani tracktoriya qurmagin hondasi metodudur. Bir manes ilo robotun
toqqusmasini dof etmoak {igiin an yaxin maneanin harakoatini davamli izlomok lazimdir. Qeyd etmok
lazzimdir ki, hondasi metodun istifadasi asandir, lakin biitiin hallarda, moasalon, robotun isloma
zonasinda bir-birina yaxi masafali maneslor oldugda istifads tigiin alverisli deyildir [1,2].

Malum bir miihitds bir robotun harokatini planlagsdirma problemini hall etmok {igiin basqa bir
isul, biitin miimkiin ekoloji vaziyyatlori tapmag vo uygun robot harokatlorini toyin etmok {iigiin
istifado olunan "¢ox agentli aparat"dir. Cox agentli aparat, siini intellekt sahasindo miiasir todgigat
islorinds yeni vo vacib bir texnikadir. Agent asagidaki xiisusiyyatlora malikdir: - avtonomlug,
avtomatik olaraq otraf miihitin monitorinqini miistaqil aparmaq imkant; - tinsiyyat qurma gabiliyysati,
digar agentlor va ya istifadacilor (operatorlar) ilo alage qurma bacarigi; - reaktivlik, bir agentin otraf
miihit haqqinda molumati giymatlondirms va ona cavab vermo gabiliyyati; - miixtalif tapsiriglan
yerina yetirmok bacarigi. Naticados, agent osasl bir sistem namoalum voziyystds dinamik miihitds
isloya bilor. Bu voziyyatdos, manes ilo togqqusmadan bir mobil robotun horakati, miimkiin olan hor
vaziyyatdo hor harokoto uygun olaraq horokat hissalorinin meydana golmosinin noticasidir. Cox
agentli aparat, qapali bir miihitds mobil robotun harokatini planlagdirmaq tigiin uygundur [3].

Bir mobil robotun harokatini planlasdirarkon optimallagsdirma yalniz molum bir miihitds,
horokati planlagdirilan yol boyunca hoyata kegirildikdo miimkiindiir. Hal-hazirda, robotun is
bolgasindo yalmiz sabit manealorin olmasi halinda, planlagdirmada iki optimallagdirma
yanasmasindan istifado olunur. Birinci yanagmadan robotun tracktoriyasinin bir ¢ox noqtalarinin
verildiyi bir voziyyatda istifado olunarsa, ikinci yanasmadan onun ilkin va hadaf néqtalorinin verildiyi
zaman istifads olunur. Bu vaziyyatds, Xatti olmayan optimallasdirma miivafiq kinematik vo dinamik
mohdudiyyatlari nazars alir: Birinci yanasma ¢argivasinds optimallasdirma, har bir miiddst araliginda
bir yerdoyismo vektorunun meydana golmosini ohato edir. ikinci yanasma, bu prosedurun
interpolasiya omsallarina asaslanaraq hoyata kegirilmasini shato edir [4, 5].

Xiisusi olaraq qeyd etmok lazimdir ki, mobil robotun traektoriyasin1 planlagdirmagin
optimallagdirilmasi geyri-miioyyon bir miihitdo miimkiin deyil, ¢linki onun hoyata kegirilmosi
robotun islomo sahosindoki maneslor barads olgatan molumatlari tolob edir. Ayrica, bir planl
optimallagdirma, bir mobil robotun dinamik bir miihitdo harokat etmasi vaziyyatinds totbiq edilmir,
¢linki miivafiq hesablamalar va onlarin naticalori birbasa stasionar manealarlo baglidir [1-3].

Belaliklo, bir yolda maneslorlo qarsilasmadan robotun harokatinin planlasdirilmasi problemi
ilo bagli neyron sabokalorin va geyri-salis montigin istifadasine asaslanan todqgiqgatlarin goxu malum
bir miihitdo aparilmisdir. Qeyri-salis montiqin komayi ilo nazardon kegirilmis problemin halli
timumilikds molumdur. Ciinki bu halda qarar gobuletms mexanizmi homiso robotun yolunda bir
maneanin meydana galmasina sobab olan cavab horokotlorini yaratmaga imkan verir. Oz névbasinda,
bu problem ¢orgivasindo neyron sobokolorindon istifadonin somoraliliyi osason miioyyoan bir
sobakanin dyratma doracasindan asilidir. Bu zaman an sads geyri-salis moantiq modeli heg bir yratmo
olmadan talob olunan ¢ixis signalini yaradir.

Qeyri-salis mantiqdan istifads edorak geyri-miioyyan miihitds real vaxtda robotun harakatinin
planlagdirilmasi probleminin holli ii¢iin qeyri-Salis montiq qaydalarina Oyradilmis neyron
sobokasindon istifade etmaklo olava bir axtaris hayata kegirilir [5]. Bu vaziyystdo, birlosdirilmis
neyro-geyri-salis sistem geyri-xotti sistemlorlo oalagali problemlori daha effektiv sokildo 6yronmoya
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vo hall etmoys gadirdir. Bu, yalniz az sayda elmi isdo 6z oksini tapmigdir. Odur ki, méveud
problemloarin halli ¢ox aktual elmi va texniki problem kimi garsiya qoyulmusdur.

Bu isdo moagsad, mobil robotun harakatini planlasdirmaq tigiin geyri-malum manealari olan
miihitds planlagdirilan vo dagiqglosdirilon bir traektoriya {izra tohliikasiz horakatin yerina yetirilmasini
tomin edon intellektual sistemlorin qurulmasi metodlarint hazirlamaqdir. Bu moagsads ¢atmaq ti¢iin
planlagdirma sistemlorinin hazirlanmasinin miiasir konsepsiyalar1 vo metodlar1 tohlil edilmisdir.
Mobil robotun namolum bir miihitdo horokat etdirmoklo, geyri-miioyyon statik miihitdo onun
modellosdirilmasini planlagdirmaq t¢ilin intellektual sistemi hazirlamaq, namalum bir dinamik
miihitdo mobil robotun harakatini planlagdirmaq va naticods yaranan sistemin modellasdirilmasi ti¢iin
intellektual bir sistemi realizo etmok qarsiya qoyulmusdur.

Isin osas ideyasmi, molum olmayan maneslori malik bir miihitdo robot horokot edorkon
bilavasito planlasdirilan vo dagiqlosdirilon etibarl bir tracktoriyanin yerina yetirilmosini tomin edon,
cox agentli aparatin, qgeyri-Salis mantiq vo siini neyron saboakoalorin istifadasino osaslanan geyri-
miioyyon bir mithitde mobil robotun harokatini planlasdirmaq ti¢iin intellektual sistemlorin qurulmasi
toskil edir.

Bu isdo riyazi modellosdirma, analitik handaso, kinematik va dinamik analiz, geyri-salis
montiq, neyron sabokalar, robototexnika, mexatronika, diskret integrasiya va tatbiqi programlasdirma
metodlarindan istifado edilorok kompiiterds analitik tadgigatlar, mobil robot modelindan istifado
edorak iss eksperimental tadqiqatlar aparilmisdir.

HUCCIEJOBAHUME METOJIOB YIIPABJIEHUS U IINIAHUPOBAHMU S
JABUKEHHWSI MOBUJIBHBIX POBOTOB B HEOIIPEJAEJEHHBIX CPEJAX
Kniouesvie cnosa: MobunbHbIe POOOTHI, IUIAHUPOBAHUE ABWXKCHUS POOOTOB, ammapaTHOE
00eCreueHNEe areHTOB, MHTEJJICKTYaJIbHBIC CUCTEMbI, OTITUMH3AIIMOHHBIH MOIX0]T

Pezrome: llenpro MaHHOTO HCCIIEOBaHMS Obula pa3paboTKa METOJOB IOCTPOCHHS
MHTEJUICKTYaJIbHBIX CHCTEM JJisi oOecrieueHust 0e30MacHOT0 JBWKEHHS MOOWIBHOTO poboTa To
3aIUIAHMPOBAHHOM M 33JaHHOM TPACKTOPUHM B Cpele C HEU3BECTHBIMM MPEISATCTBUAMHU IS
IUTAHUPOBAHMS €r0 JIBWXKCHUA. J[Isi JOCTYDKEHHs] STOW IeM aHAJIU3HPYIOTCS COBPEMEHHbBIC
KOHIICTIIIUM U METOJbI pa3pabOTKH CUCTEM IUIaHMpoBaHHs. [lepemerass MOOWIBHOTO poOOTa B
HEU3BECTHYIO Cpely, IUTAHUPYETCs pa3pad0TaTh MHTCILICKTYAIbHYIO CUCTEMY JUIS IIaHHUPOBAHUS
€ro MOJCIIMPOBAHHUS B HEONPEICICHHON CTaTHYEeCKOW cpeje, IS TUIAHUPOBAHUS JIBHKCHUS
MOOHIIFHOTO p0oOOTa B HEM3BECTHON JHMHAMHUYECKOHN Cpelie W I peaau3allii WHTEIUICKTyaTbHOU
CHCTEMBI IS MOJICTUPOBAHMS TOJY4YEeHHOH CHUCTeMbl. B pe3ynbraTe Ha KOMIbIOTEpE OBLTH
BBITIOJTHEHBI MaTEMaTHYECKOE MOJCIMPOBAHUE, aHAIUTHYECKAs T'e€OMETpHs, KMHEMAaTHYSCKUH W
JTUHAMHYCCKHIA aHAJIN3, HEUeTKasI JIOTHKA, HCHPOHHBIE CeTH, pOOOTOTEXHHUKA, MEXaTPOHHUKA, METOTbI
JUCKPETHON WHTETPAIUH U IIPUKJIATHOTO IIPOTPAMMHUPOBAHUS, & SKCIIEPUMEHTAIILHOE HCCIICTIOBAHNE
OBLIO BBIMIOJTHEHO C MCIIOIb30BAHIEM MOJIEITH MOOMIBHOTO POOOTA.

RESEARCH OF METHODS FOR CONTROLLING AND PLANNING THE
MOVEMENT OF MOBILE ROBOTS IN UNCERTAIN ENVIRONMENTS

Keywords: Mobile robots, robot movement planning, agent hardware, intelligent systems,
optimization approach

Summary: The aim of this study was to develop methods for constructing intelligent systems
to ensure the safe movement of a mobile robot on a planned and specified trajectory in an environment
with unknown obstacles to plan its movement. To achieve this goal, modern concepts and methods
of developing planning systems are analyzed. By moving a mobile robot in an unknown environment,
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it is planned to develop an intelligent system to plan its modeling in an uncertain static environment,
to plan the movement of a mobile robot in an unknown dynamic environment, and to implement an
intelligent system to model the resulting system. As a result, mathematical modeling, analytical
geometry, kinematic and dynamic analysis, fuzzy logic, neural networks, robotics, mechatronics,
discrete integration and application programming methods were performed on the computer, and
experimental research was performed using the mobile robot model.
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PARALEL FOALIYYOTLi EMAL QURGULARININ QEYRI SOLIS
PRODUKSIYALAR QAYDASINA OSASLANAN iIDAROETMO MODELININ
ISLONMOSI
Mustafayev Valeh Azad oglu, Salmanova Malahat Nasiman qiz1
Sumgqayit Dévlat Universiteti, Sumqayit sahari, Azarbaycan
malaxat 70@mail.ru

Mexaniki emal istehsal sistemindos paralel igsloyan emal qurgularinin idars olunmasinin garar
gobul etma modeli Vs tipli QSZPS soklinda tosvir edilir[1]:

VvV, =P, T,1,0,M,,Z,,S;,B).

Mexaniki emal CIS-do paralel foaliyyatli EQ-larmin idaroetmo modeli Vr tipli QSZPS
soklinda tosvir edilir [2]. Vs tipli QSZPS-nin stiinliiklorindon biri, onun geyri salis produksiya
qaydalarinin aydin tosviri ti¢lin istifadosi vo onlar osasinda geyri solis notico¢ixarmanin yerino
yetirilmasidir. Qeyri salis naticagixarma mexanizmi geyri salis produksiya sisteminin xiisusi halidir.
Bu prosedurada ayri-ayri qaydalarin sartlori vo naticalori bu va ya digor lingvistik doayisanlorin
giymatlori asasinda, geyri solis miilahizalor soklinds formalasir.

Emal markozi istehsal modulunda paralel foaliyyatli emal qurgulari-EQL, EQ2 vo EQ3-iin
idars olunmasinin geyri salis produksiya qaydalari1 bazasi asagidaki qaydalardan ibaratdir [3]:

Qayda 1. 9GOR EQ2-nin birinci is¢i zonada bloklanma zamani minimaldirsa VO EQ3-iin
birinci is¢i zonada bloklanma zamani minimaldirsa, ONDA EQI-in birinci is¢i zonada buraxilma
zamani minimaldir.

149


mailto:malaxat_70@mail.ru

Qayda 2. 9GOR EQ2-nin birinci is¢i zonada bloklanma zamani minimaldirsa VO EQ3-iin
birinci is¢i zonada bloklanma zamani orta gqiymato yaxindirsa, ONDA EQI-in birinci is¢i zonada
buraxilma zamani orta qiymato manfi yaxindir.

Qayda 3. ©GOR EQ2-nin birinci is¢i zonada bloklanma zamani orta gqiymots yaxindirsa VO
EQ3-iin birinci is¢i zonada bloklanma zamani minimaldirsa, ONDA EQI-in birinci is¢i zonada
buraxilma zamani orta qiymoto miisbot yaxindir.

Qayda 4. ©GOR EQ2-nin birinci is¢i zonada bloklanma zamani orta giymots yaxindirsa VO
EQ3-iin birinci is¢i zonada bloklanma zamani orta qiymots yaxindirsa, ONDA EQ1-in birinci is¢i
zonada buraxilma zamani orta qiymoto yaxindir.

Qayda 5. 9GOR EQ2-nin birinci is¢i zonada bloklanma zamani minimaldirsa VO EQ3-iin
birinci is¢i zonada bloklanma zamani maksimaldirsa, ONDA EQ]1-in birinci is¢i zonada buraxilma
zamani maksimal gqiymato monfi yaxindir.

Qayda 6. 9GOR EQ2-nin birinci is¢i zonada bloklanma zamani maksimaldirsa VO EQ3-iin
birinci is¢i zonada bloklanma zamani minimaldirsa, ONDA EQI1-in birinci is¢i zonada buraxilma
zamani maksimal qiymoto miisbot yaxindir.

Qayda 7. ©GOR EQ2-nin birinci is¢i zonada bloklanma zamani orta gqiymots yaxindirsa VO
EQ3-iin birinci ig¢i zonada bloklanma zamani maksimaldirsa, ONDA EQ]1-in birinci is¢i zonada
buraxilma zamani normal qiymate manfi yaxindir.

Qayda 8. 9GOR EQ2-nin birinci is¢i zonada bloklanma zamani maksimaldirsa VO EQ3-iin
birinci is¢i zonada bloklanma zamani orta giymoto yaxindirsa, ONDA EQ1-in birinci is¢i zonada
buraxilma zamani normal qiymato miisbat yaxindir.

Qayda 9. 9GOR EQ2-nin birinci is¢i zonada bloklanma zamani maksimaldirsa VO EQ3-iin
birinci is¢i zonada bloklanma zamani maksimaldirsa, ONDA EQI1-in birinci is¢i zonada buraxilma
zamani maksimaldir.

EQ1-in «bloklanma zamani», EQ2-nin «bloklanma zamani1», EQ3-ilin «bloklanma zamani»
giris linqvistik doyigonlarin term-g¢oxlugu asagidaki kimi toyin olunur:

T1=(minimal; orta giymoato yaxin; maksimal).

EQ1-in «buraxilma zamani», EQ2-nin «buraxilma zamani», EQ3-iin «buraxilma zamani»
cixis linqvistik doyisonlarin term-coxlugu iso asagidaki kimi tayin olunur:

To=(minimal; orta giymoto yaxin; orta qiymoato monfi yaxin; orta qiymoto miisbot yaxin;
maksimal giymoto monfi yaxin; maksimal qiymato miisbat yaxin; normal giymoto monfi yaxin;
normal giymato miisbat yaxin; maksimal).

[#] Rule Editor: produksiya | [

File Edit View Options

1. If (EQ2-nin-bloklanma-zamani is minimal) and (EQ3-in-bloklanma-zaman is minimal} then (EQ-1-in-buraxima-zaman! is minimum) (1) -
|2. If (EQ2-nin-bloklanma-zamani is minimal) and (EQ3-in-blokl is orta-giymata-y ) then (EQ-1-in-bi I is ortaqiy fiyax) (1)
3. If (EQ2- biokl: is orta-giymata-y ) and (EQ3-in-blokl aman! is minimal) then (EQ-1-in-bl I amani is ortaqiy-mis-yax) (1)
|4. If (EQ2-nin-blokk is orta-qiymata-yaxin) and (EQ3-in-bloki amani is oria-qiymata-yaxin) then (EQ-1-in-buraxima-zamani is ortaqiy-ya

5. If (EQ2-nin-bloklanma-zamani is minimal) and (EQ3-in-bloklanma-zaman is maksimal) then (EQ-1-in-buraxima-zaman is maxaqiy-men-yax) (1)

6. IF (EQ2-nin-bloklanma-zamani is maksimal) and (EQ3-in-bloklanma-zamani is minimal) then (EQ-1-in-buraxima-zaman! is maxqiy-miis-yax} (1}

|7. If (EQ2- blokl: is orta-qiymata-y ) and (EQ3-in-blokl is maksimal) then (EQ-1-in-buraxima-zamani is nor-men-y) (1)
|B. If (EQ2-nin-bloklanma-zaman is maksimal) and (EQ3-0n-bloklanma-zaman is orta-giymata-yaxin} then (EQ-1-in-buraxima-zamani is nor-mis-yax]

<[ [0 | »

I and Then
[EQ2-nin-blok: EQ3-Gn-blokk EQ-1-in-buraxima-zamani
minimal -~ minimal - minimum -
orta-giymata-y orta-giymata-y ortagiy-manfi-yax
maksimal maksimal ortagiy-yax
none none ortagiy-miis-yax
nor-men-y
- - - -
[ not [ not [ not
— ‘Connection Weight:
) or
91 and 1 Delete rule Add rule 1 Change rule ] <= >
The rule s added ‘ el [ o | ‘

Sokil 1. Qeyri salis produksiya qaydalarimn MATLAB sisteminda tasviri
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Qeyri salis produksiya modeli tigiin geyri salis noticagixarma proseduru Matlab sisteminin
grafiki imkanlarindan istifade etmoklo yerino yetirilmisdir (Sok.1). Qeyri salis produksiya
qaydalarindaki sortlorin dogruluq doracasi miioyyoanlosdirilmisdir[4].

Giris lingvistik dayisonlorin ilkin sortlorinin fazzifikasiya proseduru yerino yetirilmisdir.
Qeyri solis produksiya sisteminin har bir dayisoninin termlarinin monsubluq funksiyalar1 tayin
olunmus, grafiklori alinms, ¢ixis doyisoni ti¢lin gqiymatlor alinmisdir(Sak. 2):

4| Rule Viewer: produksiya [E=RE=ES)
File Edit View Options
EQ2-nin-bloklanma-zamani = 7.5 EQ3-iin-bloklanma-zaman I=ITE oy burakma zamant = 8.5
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1] 30

||"PU" [7.57.5] ||P|Dt points: | gq | |MDV9' left | right | dDwn| up | |
| Opened system produksiyva, 9 rules | | Help | Close | |

Sakil 2. Giris va cixis linqvistik doayisanlorin monsubluq funksiyalarimin qrafiklari
Defazzifikasiya naticasinds ¢ixis dayisonlarinin kamiyyat giymatlori miisyyanlosdirilmisdir.

PA3PABOTKA MOJEJIM YIIPABJIEHUS ITAPAJIJIEJIBHO
®YHKIIMOHUPYIONINX OEPABATBIBAIOIIINX YCTPOMCTB HA OCHOBE
HEYETKHX ITPABHWJI ITPOJY KNI

Knioueeswvie cnoea: HeueTkas IpoIyKIHsl, HEUETKask MOJIENb, BpeMeHHas ceTh [leTpu tuma Vi,
JUHTBUCTUYECKOE BBICKA3bIBAHUE, QYHKIIHS MPUHAIIICHKHOCTH.

Pe3rome: B mpencraBieHHOW pabore pa3paboTaHa MOZAENb NPUHATHS PELICHWH s
dbyHKIIMOHUPOBaHU HeueTKuX BpeMeHHbIX ceTeil [letpu tuna Vi (HBCIIVy). [lpennoxena HoBas
moaudukarus HBCITVy. Ha mpumepe Momyns oOpabateiBatomiero 1eHtpa, crpykrypa HBCITV+
MpeJICTaBlIcHa B BUJC HEUSTKUX IMPaBWI NPOAyKIwid. BeimomHeHa mnpouenypa ¢a33udukanuu
HAYaJIbHBIX YCJIOBHI BXOJHBIX JIMHTBUCTUYECKUX MEPEMEHHBIX. BBIUUCIICHBI 3HaUYeHUs (DYHKITUI
MPUHAJIE)KHOCTH BXOAHBIX M BBIXOAHBIX JIMHIBUCTUYECKHX TNI€peMEHHBbIX. B pesynbraTte
nedazudukay onpeaeseHbl KOJINYeCTBEHHbIE 3HAUE€HUS BEIXOHBIX IEPEMEHHbIX.

DEVELOPMENT OF A CONTROL MODEL OF PARALLEL FUNCTIONING
PROCESSING DEVICES BASED ON FUZZY PRODUCT RULES

Key words: fuzzy production, fuzzy model, timing Petri net of type Vf, linguistic utterance,
membership function.

Summary. In this study, a decision-making model for the operation of fuzzy timing Petri nets
of type V¢ (TPNVy) is developed. A new modification of TPNV¢ is proposed. On the example of the
machining center module, the structure of TPNV+is presented in the form of fuzzy production rules.
The procedure of fuzzification of the initial conditions of input linguistic variables is performed. The
values of membership functions of input and output linguistic variables are calculated. As a result of
dephasing, quantitative values of the output variables are determined.
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ENERJi OBYEKTLORININ TEXNIiKi VOZiYYOTININ RiYAZI
MODELLOSDIRILMOSI
Nacafova Lamiya Hamza qizi
Azarbaycan Milli Elmlar Akademiyast Idaraetma Sistemlari Institutu, Bak: sahari, Azarbaycan
email: najafova.lamiya@gmail.com

Kibernetika, kompiiter elmlori vo mévcud sistemlarin tohlili naticasinds fundamental islarin
va elmi-texniki nailiyyastlorin tohlili gostordi ki, kompleks enerji obyektlorinin istismar etibarliligini
tomin edon texniki diagnostika sistemlorinin vo texniki monitoring sistemlorinin hazirlanmasi an
aktual masalalardan biridir. Bununla birlikds, enerji masalalorinin miiasir metodlarinin tohlili va
kompleks enerji obyektlorinin texniki voziyyatine nozarat etmak tigiin informasiya texnologiyalarinin
yaradilmasi vo istifadosi lizro toplanmis tocriiba onlarin istifadosinin kifayst etmodiyini gostarir.
Bundan slava, miirokkob enerji obyektlorinin avtomatlagdirilmis diagnozu vo monitoringi ti¢lin
gonastbaxs riyazi modellar, alqoritmlor vo komputer programlart yoxdur [1].

Bu giin energetika sahosinds texnologiyalarin inkisafi vo elektrik enerjisino olan tolobatin
durmadan artmasi elektrik enerjisini he¢ vaxt olmadigi qadar shamiyyatli vo hoyati vacib resursa
cevirmigdir. Buna goro do yalniz enerjinin istehsali deyil, onun monitoringi, istifadasinin
effektivliyinin yiiksaldilmasina olan talob do goxalir. On boyiik soharlorin istilik va isiglandirma ilo
tomin edilmosi, istilik vo elektrik stansiyalarinda (IES) istilik vo elektrik enerjisi istehsal etmoklo
hoyata kegirilir. Buna goro enerji avadanliglarinin etibarliligi boyiik sohorlorin istilik tochizati
sistemindo vacib rol oynayir [2].

Son doafa 2018-ci ilin 3 iyun tarixindo Azarbaycan Respublikasinin Energetika sisteminda bas
vermis malum hadisa bir daha siibut etdi ki, enerji tochizati sisteminda bas veran har hansi bir nasazliq
agr iqtisadi, ekoloji vo sosial problemlara sobob ola bilor. Bu problemlorin garsisinin alinmasinda
enerji obyektlorinin avadanliglarinin vaziyystinin monitoringi va onlara nazarst vacib rol oynayir.

Enerji obyektlorinin vaziyyatinin monitoringi masoalasinin holli miixtalif yeni informasiya
texnologiyalarindan vo riyazi modellordon istifado etmoklo nozarst vo idarsetma sisteminin
yaradilmasi vasitasilo hoyata kegirilir. Bu masals bir ne¢o asas marhalods aparilir:

1. Parametrlorin toplanmasi-Stansiyanin biitiin qurgularinin texnoloji parametrlarinin
fasilasiz olaraq yi1gilmasi, verilonlor bazasinin yaradilmasi va tohlil edilmosi;
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2. Riyazi modellorin yaradilmasi-Fozada ixtiyari kontur iizro nozarst edilon obyektlorin
Vo miisahido edilon elementlarin sathinds texniki vaziyysti giymatlondiracok riyazi modellarin
islonmosi. Bu tigiin moveud riyazi tisullardan istifads etmokls, parametrik va struktur identifikasiya
omoaliyyat1 aparmagqla riyazi modellor tapilir;

3. Diagnostik algoritm vo proqramlarin hazirlanmasi- ©vvalcodon bas vera bilocok
nasazliq vo Qozalar1 prognozlasdiran kompiiter programlarinin islonmasi;

Baxilan mosoalonin holli kompleks enerji obyektlorinin omoliyyat etibarliliginin tomin edon
sistemlor {igiin konseptual modelin qurulmasindan basladi. Daha sonra iso bunun asasinda kompleks
enerji obyektlorinin statik modeli hazirlanmigdir. (Sokil 1)

Sokil 1-do KEO-kompleks enerji obyektlori, TDS-Texniki diagnostika sistemlori, TMS-
Texniki monitorinq sistemlori, OETS-Omoliyyat etibarlilifinin tomin edon sistemlordir. Alt sistem
159 texniki vaziyyotin monitoringi liglin nozards tutulmus sistemdir.

W) [ Ts(L)
P KEO »-

ES

Tamir Alt sistem

= <4— TDs
wit)
™S |4

- —

Sakil 1. Statik model.
Sonra enerji sistemlorinin omoliyyat etibarliliginin tomin edon sistemlorin dinamik modeli
nazordon kegirilir, i-ci saviyyanin j-cu elementi ti¢lin riyazi ifads asagidaki sokildo verilir:
Ts(t)ij = FX, Y, Z) wi(S)v;(Sy) (1)
Burada F- X, Y, Z elementlor ¢oxlugunun gevrilmo operatorudur. Qeyd edok ki, enerji
obyektlorinin vaziyyetinin monitorinqinds osas maqsad yarana bilacok risk vo c¢atigmazliglar
vaxtinda askarlanmaq vo vaxt itirmadon miidaxilo etmokdir.

MATHEMATICAL MODELING OF THE TECHNICAL STATE OF THE ENERGY
OBJECTS
Key words: energy objects, mathematical modeling, computer modeling, diagnostic systems,
monitoring
Summary: The purpose of this work is to analyze the methods of monitoring the current state
of energy facilities and identify the most effective ones. It involves the development of mathematical
models and computer programs for monitoring and controlling the state of energy facilities.

MATEMATHYECKOE MOJAEJIUPOBAHUE TEXHUYECKOI'O COCTOAHUA
SHEPIT'ETUYECKUX OB BEKTOB
Knwoueevie cnoea: dHepreTudeckue OOBEKTBI, MAaTeMaTHYECKOE  MOJEIUPOBAHHE,
KOMITBIOTEPHOE MOJEIUPOBAHNE, TUATHOCTUYECKUE CUCTEMBI, MOHUTOPHUHT
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Pe3rome. Lenbro paboThI SBISETCS aHATTU3 METOJJ0OB MOHUTOPHHTA COCTOSIHUSI IEHCTBYIOIIUX
ANEKTPOCTAHLIMNA U ompezaeneHHe HauOosiee 3PGEKTUBHBIX HU3 HUX A 3Toro. OH COCTOUT U3
pa3paboOTKK MaTEMATHYECKUX MOJIEICH U KOMIIBIOTEPHBIX MTPOTPAMM JUIsl MOHUTOPUHTA U KOHTPOJIS
COCTOSTHUS DHEPTE€TUYECKUX OOBEKTOB.
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MEXANIKIi YIGIM MODULUNDA KRAN-MANIPULYATORUN FOALIYYOTININ
ZAMAN ASILLIGINA GORO PETRI SOBOKOSI iLO
ALQORITMININ iSLONMOSI
Nasirova Elmira Als qiz1
Sumgayit Déviat Universiteti, Sumqayit sahori, Azarbaycan
e-mail: elmiral2.02.63@gmail.com

Istehsal prosesinin avtomatlasdirilmis idaroetmsa sisteminin somorali layihalondirilmasi iigiin
onun mantigi modellosdirms tisullari il [1] tadqiqg edilmasi vo kompiiter eksperimentlari ilo texnoloji
prosesin giymatlondirilmasi elmi cohatdon mithiim moasalalordon biri hesab olunur. Bununla slagodar
olarag, tezisdo baxilan mosalo mexaniki y1gim modulunun (MYM) dozgahlarinin kran-manipulyator
vasitasi ilo Xidmoetmo prosesinin Petri sobokasi ilo modellasdirilmasinag hasr edilib.

MYM-in xattinds silindrik tipli mexaniki hisso (STMH) movgeloasdirici manipulyatorda
(MM) movgelasir. Movgelason silindrik tipli mexaniki hisss kran manipulyatorun (KM) kémayi ilo
gotiiriliir vo torno dozgahina yerlogdirilir. Burada detalin yonmasi amoliyyati bas verarak, son
mohsulun hazirlanmas: prosesi icra olunur. Yonma omoliyyati sona catdigdan sonra, 1 kran
manipulyator hazir detali tutaraq, onu hazir mohsullarin saxlanilmasi zonasina (HMSZ) yerlosdirilir.

MY M-in stehsalat xattinin isini oks etdiron algoritmin blok-sxemi sok. 1-do gostorilir. Blok-
sxemdan goriindiiyii kimi texnoloji prosesinin tasviri 6 marhalali sokilda verilir:

1-ci moarholads silindrik tipli mexaniki hisse mévqgelosdirici manipulyatorda movqelosir;

2- ci marhalada kran-manipulyator silindrik tipli mexaniki hissani tutarag, torno dozgahinin
movqgeyinod harokat edir;

3-cii marhalads kran-manipulyator silindrik tipli mexaniki hissoni torno dozgahina yiiklayir;

4-cii morhalads torno dozgahinda silindrik tipli mexaniki hissonin yonma omaliyyati yerino
yetirilir;

5-ci marhalads kran-manipulyator hazir mshsulu torno dozgahindan gotiiriir;

6-c1 moarhalads Kran-manipulyator hazir moahsulu hazir mohsulun saxlanilmasi zonasinin i-Ci
yuvasina yerlogdirir.

Petri sobokasinni elementlori vo texnoloji prosesinin morhalslori arasinda uygunluq miiayyon
edok [1]. Onda geabul edak ki, Po...Pe¢ movqgeylori — istehsalat xottinin texnoloji amaliyyatlarina
uygundur; t1...tn kegidlori — vaxt gecikmoaloridir.
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Burada to, t3, t4, ts , t7 kegidlori o vaxt icra olunur ki, biitiin texnoloji amaliyyatlarin yerino
yetirilmasi alagolari hayacan halini alir.

Vaxt assiligina gora geyd etmok lazimdir ki, MY M-in istehsalat xattinin taktini tomin etmoak
ticlin har bir istehsalat modulda (STMH-nin mévgelasdirilmasi modulu, torno dezgahiniin modulu,
hazir mohsullarin saxlanilmasi modulu) vaxt kegidlori vo kran-manipulyatorun hoarokot
trayektoriyasina uygun vaxt kecidlori kasismomalidir (yani, sinxronluq prinsipi tomin olunmalidir).

Po...Ps movgeylari — MYM-in Xattinin texnoloji amaliyyatlarina uygundur.

Modellogdirma masalasini hall etmak iigiin morhalali sokildo yuxarida gostorilon alt moasalalor
grafik sokilds hall edilir (sakil 2).

Sok. 2. MYM-in Xattinin taktin1 tomin edon Petri sobakasi

Pi mdvqelarini va tjzaman kecidlorini nozors alarag TDMi-in idarsetms alqoritmi asagidaki
morhalalarda qurulur.

1. Mexaniki yigim modulunun osas biliklor bazasinin produksiyalarinin “Ogar...”
implikasiyalarinin sortino asason maskalanmis vektorlarinin formalasdirilmas: vo osas biliklor
bazasinin yazilis1 hoyata kecirilir.
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2. Osas biliklor bazasindan is¢i stek biliklor bazalarinin generasiyasi toamin olunur:
S,:UP. gel.

3. Secilmis stek biliklor bazasindan oxunmus produksiyanin qarar gobul etmo blokuna, eyni
zamanda homin stekin ilkin tinvanina yazilig1 realizs olunur.

4. Qorar gobul etms proseduruna asasan maskalanmis vektoru ilo idars obyektindan daxil olan
vj vektorunun uygun elementlori tizarinds g — Z V\T,» montiqi amaliyyati yerina yetirilir.

PA3PABOTKA AJITOPUTMA BPEMEHHOM 3ABUCHUMOCTHA
AESATEJIBHOCTU KPAH-MAHUIIYJSATOPA B MEXAHOCBOPOYHOM
MOJAYJE HA OCHOBE CETHU IIETPU

Kniouesvie cnosa: mMexanocOOPOYHBINM MOIYJb, KpaH-MaHUTyIsTop, cetu l[letpu, rpad-
cXema, aJITOPUTM YIIPABIICHHUS.

Pe3zrome. Boripoc, paccMarpuBaemblii B TE3UCE, MOCBSIIAETCA MOJEIUPOBAHUIO Ipoliecca
o0CIyXKMBaHUsI KpaH-MAHUITYJIATOPA CTAHKOB B MEXaHOCOOPOUHOM MOJyJie ¢ MPUMEHEHUEM CETH
[Tetpu. IIpenioxxena 610Kk-cXxeMa YCIOBHBIX OITAIMHBIX MEPEX0A0B (PYHKIUN KpaH-MaHHUITYJISITOPA.
B 3aBuCcMMOCTM OT BpEMEHHBIX IIEPEXOAOB M TMO3UUMKA TEXHOJOTMYECKUX ONepalui
MEXaHOCOOPOYHOTO MOAYJISL M B COOTBETCTBUU C TAKTaMH JAHHOTO MPOU3BOJICTBA MOCTPOEH Trpad-
cxema cetu Iletpu. Ha ocHoBe mepexomoB W MO3UIUN MEXaHOCOOPOYHOTO MOAYINS OMUCaH
MTOATAIHBIA aJITOPUTM YIIPABIECHUS 3TOTO MOAYJIS.

DEVELOPMENT OF TEMPORARY DEPENDENCE ACTIVITY ALGORITHM OF
CRANE-MANIPULATOR IN MECHANICAL ASSEMBLY
MODULE ON THE BASIS OF PETRY NET

Keywords: mechanical assembly module, crane-manipulator, Petri net, graph-scheme,
algorithm of control.

Summary: The task considering in the thesis is devoted to the simulation of the process of
servicing the crane-manipulator of machines in the mechanical assembly module with the use of Petri
nets. The block - scheme of conditional stages transitions of the functions of the crane-manipulator
is proposed. In depended on the time transitions and the position of the technological operations of
the mechanical module and in accordance with the tactics of this production, the graph scheme of the
Petri net was built. Based on the transitions and positions of the mechanical assembly module, a step-
by-step algorithm for a control of this module is described.
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PYTHON DILINDO BUDAQLANMA VO SECIM OPERATORU
Qasimova Aynur Mobil qiz1
Azarbaycan Dévlat Pedaqoji Universiteti , Baki Azarbaycan
aynur.gasimova@adpu.edu.az

Algoritmlards bir nego miimkiin harokatdon birinin se¢ilmasins budaglanma vasitssils nail
olunur. Budaglanma tomal alqoritmik strukturlardan biridir. Budagqlanma bir, yaxud bir nega sartin
yoxlanmasina asaslanir vo homin sortlorin dogrulugundan asili olaraq miioyyan omoliyyatlar yerina
yetirilir.

Python-da miiqayiss isaralori:

Operator Toyinatt
== Borabordir (z==q)
I= <> Borabor deyil (z!=q va ya z<>q)
> Boyiikdiir (z>q)
< Kigikdir (z<q)
>= Boyiik vo ya borabordir (z>=q)
<= Kicik va ya barabardir (z<=q)

Programlasdirma dillorinin hamisinda budaglanma yaradan xiisusi operatorlar vardir. Belo
operatorlara sort operatorlari deyilir. Oksar dillords oldugu kimi, Python dilinds do sort if (agor)
operatoru vasitasilo verilir. Sart operatorunu sxematik olaraq belo gostormok olar:

if sort: (mantiqi ifada) agar true(dogru) cavabi alarsa,

birinci fragment

else: (mantiqi ifada) agor false(valan) cavabr alarsa,

ikinci fragment

Ogor sart dogru olarsa, birinci fragment, oks halda ikinci fragment yerino yetirilocok. if
operatorunun else hissasi olmaya da bilor. Onda sort yalan oldugda heg na yerina yetirilmoyacak.
Moasalan:

eded = int(input())

if eded >=0:

print( eded, "- moanfi deyil")

else:

print( eded, " -moanfidir")

print("Son")

Bu misalda if operatorundan sonra galon sort 6danilirsa, proqram ¢ixisa eded - monfi deyil
veracok. Oks halda ekrana eded -manfidir ¢ixarilacaq. Beloliklo, eded dayisoninin giymatindon asili
olaraq proqram yalniz bir istigamat {izro yerina yetirilocok. Sonra hor iki istigamat birlosocok vo
program ¢ixiga "Son" veracak.

Python dilinds sart operatorunda sartdon asili olaraq icra olunan, yaxud olunmayan
fragmenti se¢dirmok {iglin motarizo, yaxud begin-end agar s6zlarindan istifads olunmur. Sadacs,
satrin baslangicindaki girintiya, yani Satrin saga siiriisdiiriilmasine gors toyin edilir, xatirladaq ki,
Python programlarinda girintilor onun sintaksisinin bir tolobidir. Yoni, burada print("Son™)
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girintidon (abzas) sonra, ondan avvalki print-in(print( eded, " -moanfidir")) altindan yazilsa, onda
"Son™ ancag else-o aid olacag. Masalads bir ne¢a sort olarsa,

else if sort: vo ya daha sadalogmis formadan elif sort: istifado etmak olar.

Misal {igiin, ela bir proram qurun ki, giymatinizi klaviaturadan (Q —nii) daxil etdikdo ogor
giymat Q=5-dirss, “Ola!”, agor Q=4 “Yaxs1!” va agor Q<3 onda “Get iizarinds yaxs1 ¢alig!” s6zlori
¢ixisa verilsin.

Moasalanin halli: Q tiglin 5-don boyiik olmayan tam oadodlar ola bilor. Bunun {igiin hatta
programin avvalinds ¢ixis operatoru vasitaSilo Xobardarliq yazis1 yazmaq olar. Misal iigiin,
Qiymatinizi diizgiin, tam odalo 5 balliq giymatlondirma ilo gostarin! Q-niin qiymatindon asili
olaraq, iki ardicil yoxlamadan istifado etmok lazimdir.

p rint(‘Qiymatinizi diizgiin, tam adalo 5 balliq giymatlondirmas ilo gostorin!”)

Q=input( ‘Sizin giymatiniz? _, )

i f Q==5:

s='Ola !’

elifQ==4:

s="Yaxs1 !’

else:

s= Get tizorindo yaxsi galis! ’

prints

Gordiiyliniiz kimi, agar sozi elif Python —da else if (“Oks halda agor”) s6zlarinin qisaldilmis
formasidir.

Python programlasdirma dilinin 6zalliklorindan biri do, onun araliq diapazonun bir
konstruksiya ilo segmasidir yoni, a < x < b:
x2 +1,0<x<1

Misal tigiin, y = {4x — 1,x > 1 proqramini yazag.

2x+1,x<0

x=float(input())

if 0<=x<1:

print('y=",x**2+1)
elif x>=1:
print('y=",4*x-1)
else:
print('y=",2*x+1)

Indi iso belo bir misala baxaq: Ug ixtiyar1 yas hoddini daxil etdikda, onlardan on bdyiiyiinii,
ortancili va an kigiyi toyin edon programin tortibi.

a,b,c=int(input('Birincinin yasim daxil et: ")), int(input('ikincinin yasin1 daxil et: ")),
int(input('Ugiinciiniin yasim daxil et: "))

ifa<hb:

a,b=b,a
ifa<c:
a,C=¢C,a
ifb>c:
b,c=c,b

print(\nAranizda on boyiiyii - ', a)

print('Ortancili - ', C)

print("On kigiyi -', b)
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Burada, a,b,c-dayisonlari bir sotirdon daxil edilib vo hor doyisen iigiin qiymot klaviaturadan
daxil etdikdon sonra enter diiymasini basmaq lazimdir.

Python dilinds max( ) vo min( ) funksiyalarindan istifado edorok asagidaki masaloni hall
etmok olar.

Mosala: Ug adadin igarisindan maksimumu tapmagq ii¢iin cox sads program yazmag olar:

L&( Python 3.4.0: max(A).py - E\p\max(4).py
File Edit Format Run Options Windows Help
a=int (input('a="))
b=int (input ('b="))
c=int (input('c="))
m=max (a, b, c)
'

print ('max=",m)

Run-1 basdiqdan sonra, masalan, a, b, va ¢ ligiin klaviaturadan ixtiyari tam adod daxil
etdikdo, asagidaki natico alinir.
S>> RESTART
>
a=56
b=39
c=47
max= 56
>

Basqa misala baxaq: Iki ixtiyar1 odod klaviaturadan aralarida bosluqla daxil edilir vo
onlarin yerlorini dayisdiron program tartibi.

Noticads, asagidak: alinir.
File Edit Format FRun Options Windows Help
a, b =map ( int, input().split() )

a,b=b,a
print (a,b)

> RESTART =
vy

65432 25425

25425 65432

>

Mosalo. iki ixtiyar1 odod klaviaturadan aralarinda bosluqla daxil edilir vo onlarin birinci
boyiiyii sonra isa kigiyini ekrana ¢ixardan proqram tortibi.
File Edit Format Run Options Windows Help
X, y=map (int, input () .split())
Y>X:
print(y,x)

print(x,y)

Masalan,
> RESTART -
=
-2 45
45 -2
>

Mosalo. Tkiragamli ixtiyar oadad klaviaturadan daxil edilir v onlar1 ayiran program tortibi.
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File Edit Format Run Options Windows Help
a=int (input())
a<0:
print('-'",end="")
a=abs (a)
x=a//10
y=a%10
print (x,y,sep=" ")

Va naticada:

> RESTART =
>

89

8 9

e

Bu programda adadin manfi olmasi da nazors alinmisdir. Masalan:

x> RESTART ==
>>>

-26

-2 6

>>>

Amma bu proqramin daha diizgiin varianti agsagidaki kimi olacaq.
File Edit Format Run Options Windows Help
a=int (input())
a<0:
print('-",end="")
a=abs (a)
x=a//10
y=a%10
y==0:
print (x)

print (y,x,sep="")

Masala. ©dadin verilmis araliga daxil olub olmamasini tayin edon program.
Noaticodo verilmis intervala daxil olarsa true, oks halda false cavabi alinir.

X = int (input("xz="))
print ((-12 < x <= 12) (14 < = < 17) (19 <= x))

Masala. Verilmis adoadlordon tigbucagin sahasinin vo perimetrinin Heron diisturu ilo
tapilmasi. Bir ¢ox odabiyyatlarda tigbucagin sahasinin Heron diisturu ils tapilmasi1 misalini xotti
kimi gostorirlor, amma bildiyimiz kimi, ixtiyari par¢adan tigbucaq qurmaq miimkiin olmadigi ii¢iin
ona sort qoymagq diizgiin olardi. Masalon:

import math

a = int(input("a="))

b = int(input("b="))

¢ = int(input("c="))

if a+b>c and a+c>b and b+c>a:

print("Bu ticbucagin perimetri=")

print(int(a+b+c))

print("Bu tigbucagin sahasi=")

print(int(math.sqrt((a+b+c)/2)*(((a+b+c)/2)-a)*(((a+b+c)/2)-b)*(((a+b+c)/2)-c)))

else:

print("Bels pargalardan tigbucaq qurmag olmaz!")
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PA3BETBJIEHUE U OIIEPATOP BBIBOPA HA SA3BIKE PYTHON

Knroueevie cnosa: s3u1k Python, yciioBabeie onepartopsl if, else, elif.

Pe3rome: VYcnoBusi SBISIOTCS OCHOBOM JI000M mporpammbsl. B 3aBUcHMMOCTH OT TOTO,
BBITMIOJIHEHBI OIIPENEIIEHHBIE YCIOBHUS WM HET, INporpaMma MEHSET IIOBEJIECHUE, BBINOIHASA
COOTBETCTBYIOILMKA pa3fen Koaa. PeanbHbli MUp IOJOH IPUMEPOB YCIOBUM M JEHCTBUH,
IIPEANPUHATHIX HaJl HUMH. 31€Ch PACCMOTPEHA ITPaBUJIa HAIIMCAHUS YCIIOBHBIX OIIEPATOPOB HA SI3bIKE
nporpammupoBanusi Python u mpuBenens! mpumepsl. JleHcTBUS, KOTOpbIE HY)XHO BBIIOJIHHUTD
OTIEJSIIOTCSL OT YCJIOBUSL OTCTYNIOM B 4eTblpe mpobena. Kpome Toro, BOT mocMOTpuUTE Ha
IpeuMyIIecTBa A3bIKa NporpaMmupoBanus Python.

BRANCHING AND OPERATOR OF CHOICE IN PYTHON LANGUAGE

Keywords: Python language, conditional operators, if, else, elif.

Summary: Conditions are the foundation of any program. Depending on whether certain
conditions are met or not, the program changes its behavior by executing the corresponding section
of code. The real world is full of examples of conditions and actions taken over them. Here we
discuss the rules for writing conditional statements in the Python programming language and give
examples. Actions to be performed are separated from the condition by indentation in four spaces.
Also, here's a look at the benefits of the Python programming language.
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NEYRONUN ELEKTRIK POTENSIALININ HESABLANMASININ
AVTOMATLASDIRILMASI
Qurbanova Sabina ilqar quz1

Sumgayit Déviat Universiteti, Sumqaytt sahori, Azarbaycan
e-mail: qurbanova.sabina87@gmail.com

Neyron canli organizmi operativ idaro edon oaSab hiiceyralorinin miixtolif ndvlarindan
ibarotdir. Neyron ortiiklo ahatelonmis niive vo sitoplazmadan ibarat hiiceyra govdasindan togkil
olunmusdur. Neyrona dentritlar-girislor vo akson-¢ixislar agaci daxildir. Sinapslar aksonun son bu-
daglarini digar hiiceyralora sinaptik slagalorlo birlasdirir [1]. Maruzada Neyronun elektrik poten-
sialinin sinaps sigqnallarinin uzunlugundan vo giymotindon asili olaraq tapilmasi masalasing baxilir.

Bir neyronun yiizlarlo, minlarlo sinapslar1 ola bilor. Neyronun elektik potensiali sinaps
signallarinin uzunlunlugundan va giymatindon asilidir. Neyronu ¢oxlu giris masamalari va bir ¢ixis
moasamasi olan qutu Kimi farz eds bilarik. Neyron sobaka qurgusu sads elementdir va onun potensiali

N
V= ZWi *X; +W, diisturu ilo hesablamir. Burada X giris komiyyotlori, N- giris signallarinin
i=1
oOlgiistidiir, W; sinaptik amsallardir , Wo ilkin giymatdir [2].
Neyronun potensialinin hesablanmasi alqoritmini C++ proqramlasdirma dilinds tosvir edok:
#include<iostream>
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#include<math.h>

using namespace std,;

int main()

{inti, N; float S=0, V, WO, x[N], W[N];
cout<<"\n giris signallarinin sayini daxil edin:\n";
cin>>N;

cout<<™\ngiris kemiyyetlerini daxil edin:\n";
for(i=1; i<=N; i++)

cin>>x[iJ;

cout<<"\nsinaptik emsallari daxil edin:\n";
for(i=1; i<=N; i++)

cin>>W[i];

cin>>W0;V=WOo;

for(i=1;i<=N;i++)

S+=WIiI*X[i];

cout<<™\n neyronun potensiali:\n";
cout<<"\n S="<<S<<M" M

V=S+W0;

cout<<"\n neyronun cixis signali:\n";
cout<<"\n V="<<V<<" Y,

return 0;}

Programin naticasi asagidaki kimi olar (Sakil 1).

iriz signallarinin zayini daxil edin:

iris kemiwyyetlerini daxil edin:

inaptik emzallari daxil edin:

neyronun potensiali:

£=43
neyronun cixis signali:=

rocess exited after 10.22 seconds with return value 0
A NMPOADAMEHMA HAMHMTE ANGEYN KAaBWMWY . .- .

Soakil 1. Programin natico pancarasi

Neyronun potensialinin hesblanmasi alqoritmini sxematik olaraq asagidaki kimi gostormok
olar:
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[ Baslangic ]

v
/ ] N,S+,V,Wo /

i=1,N
v

oW S

= )

ABTOMATH3AIIMA BBIYUCJIEHUS DJIEKTPUYECKOI'O
MOTEHIIUAJIA HEHPOHA
Knrwueewvie cnoea: HeﬁpOH, BXOOHBIC CHUIHaAJIbI, BXOJHBIC BCIHMYHMHBI, CHHOIITHYCCKHC

K03 (ULIMEHThI, HEHPOHHBIN NOTEHIUA, HEHPOHHBIE BHIXOAHBIE CUTHAIBI
Pe3ziome. B noKnajie paccMaTpuBaeTcs mMpo0iaeMa BBIYUCIEHHS 3JIEKTPUYECKOro MOTEeHIIHaNa
HEHWpOHA B 3aBUCUMOCTH OT JUIMHBI U 3HAUCHUS CUTHAJIOB CHHAIICA.

AUTOMATION OF CALCULATION THE ELECTRIC POTENTIAL OF A NEURO
Keywords: neuron, input signals, input quantities, synaptic ratios, neuron potential, neuron

output signals
Summary. The report considers the problem of finding the electrical potential of a neuron

depending on the length and value of synapse signals.
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QEYRI-MUQYYON MUHITDO ROBOTUN HOROKOTININ PLANLASDIRILMASI
Sultanova Axira Bahmon qizi
Azorbaycan Déviat Neft vo Sanaye Universiteti, Baki, Azarbaycan
e-mail: saxira@mail.ru

Robot texnikasinda qeyri-miioyyanlik otraf miihitin gismon miisahido olunmasi, habelo
robotun harakatlorinin stoxastik (vo ya modelds nozards tutulmayan) naticalorinin tasiri noticasindo
yaranir.

Robototexniki sistemlor {iglin osas masalalrdon biri cari zaman aninda identifikasiya
masalasidir.

Bu tip mosaloalorin halli intellektual idaroetmo algoritmlari asasinda holl olunur.Intellektual
idaroetmo-siini intellekt metodlarinin totbigi ilo obyektlorin idaro edilmosidir [5]. Robotlarin
avtonomlugu, otraf miihit haqda informasiyanin c¢atismamazlhigt vo mixtalif név qeyri
mioyyanliklarlo alagodar siini intellekt metodlarindan genis istifado olunur

Tadqiqgatlarin mogsedi giris informasiyasinin natamamligint vo miixtolif ndv qeyri-
miayyanliklori nazars alan, foaliyyat spesifikasina miinasibotdo invariant robototexniki sistemin
intellektual idarsetms sisteminin qurulmasina yanasmanin formalasdirilmasidir. [1,5] Foaliyyat
spesifikasina miinasibatdo invariant robototexniki sistemin intellektual idaroetma sisteminin
arxitekturasini sintez etmoys imkan veran tohlil aparilmigdir. [1, 5]

Voaziyyatin identifikasiyasi alqoritmi xarici miihitin yiiksok informativli sensor Xoritosini
qurmaga imkan verir. Robototexniki sistemlorin intellektual idarsetms sistemini formalagsmasina 2sas
yanasmalar tosvir olunmusdur. Robototexniki sistemlarin realizo edilmosinds totbig olunan siini
intellekt metodlarinin perspektiv inkisaf istigamatlori gostorilmisdir.

Masalonin qoyulusu. Hazirda robot texnika insan foaliyyatinin demok olar ki, biitiin
sahalarini ohato edon, avtomatlasdirmaya ehtiyaci olan on aktual va siiratlo inkisaf edon totbigi
elmlardan biridir[1, 2, 3, 4]. Miiasir robotlarin aksariyyatinds gorarlarin gabul edilmasi ti¢iin indiya
godor nozardon kegirilmis miixtolif yol planlagdirma alqoritmlori kimi deterministik algoritmlordon
istifado olunur. Bu mogsadlo, adoton, lokallasdirma alqoritminin komoayi ilo formalasmis
vaziyyatlorin paylanmasinda daha ¢ox ehtimal olunan vaziyyat hagqinda moalumatlari ¢ixarmaq olur.
Bu yanasmanin tstiinliiyli hesablamalarin hocminin azalmasina imkan yaratmasidir. Manfi torofi iso
konfiqurasiyali makani vasitasilo yollarin planlagdirilmast masalasinin 6ziidiir, agor biz ehtimallarin
tam paylanmasi ilaiglosok, masalo daha da ¢atinlogor. Bu magsadlo robot texnikada geyri-miiayyanlik
soraitinds bir sira tsullar totbiq edilmisdir. [ 5].

Ogar robot yalniz bir vaziyystdon digarins kegid zamani geyri-miiayyanlikls iizlasirss, lakin
Vaziyyatin 6zii tamamilo miisahido olunursa, bu mosalo an yaxs1 sokildo gorarin gabul edilmasinin
Markov prosesi vo ya MDP (Markov Decision Process) soklinde modellasdirila bilar[ 1,5].

Giris informasiyasinin imperfekliyini vo dinamik miihitdo foaliyyatini nozoro alaraq
robototexniki sistemloarin idars edilmosinina yanagma [1, 2] vo timumi prinsiplori formalasdirmaq
zoruridir [ 4]

Bununla slagadar bir sira masalalar hall olunmalidir:

-intellektual idarsetmo sisteminin arxitekturasi islonmali;

-Xarici mithitin qiymatlondirilmasi vo identifikasiya alqoritmi islonmali;

-movcud verilonlor asasinda idaroetms sistemi yaratmali;

Qoyulmus masaloni hall etmok iigiin geyri-salis soxluglar nazariyyassinin metodlari, geyri-
solis moantiq texnologiyasi, diferensial tonliklor nazoriyyasi, avtomatik idaroetmoa nazariyyasi,
ragamsal tosvitlarin emal tisullari, neyron sabokalarinin nazariyyasi istifads olunur.
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Sistemin xarici miihitds mévqeyinin miioyyan edilmasi .Robototexniki sistemlor iigiin
birinci an vacib olan vazifs robototexniki sistemin yerlasdiyi mévcud vaziyyati miioyyan etmokdir.
Bunun ii¢iin intellektual mobil robot iiciin uygun program tominatinin olmasidir. Idareetmo sisteminin
struktur sxemini vo Vvoziyyst identifikasiyasini toqdim etmozdon owval bir sira vozifalori
formalasdirmaq lazimdir. Bu vazifolor asagidakilardir:

- harokat trayektoriyasinin planlasdirilmasi;

- magsad masalalarinin tohlili va bu masalalarinin bir sira altmasalalors boliinmasi;

- formalasdirilmis trayektoriya boyunca harokati yerina yetirmok {igiin robotun aktuatorlari
tictin tasirlori miiayyanlogdirmok;

Holl edilocok mosslonin xarakterini nozors alaraq, asagidaki mohdudiyystlori vo
xiisusiyyatlori nozoro almaq lazimdir:

1) miisahids olunan obyektlorin xiisusiyyatlari hagqinda malumatlar geyri-daqiq olur va ya
tamamilo olmur;

2) qorar gabul edilmasi ti¢lin miiddst mahdud olur. Qapali miihitde horokatinin iglonmasi,
tohlili vo taninmasi real zamanda hayata kegirilmalidir;

3) nozarat, izlomo vo emal sisteminin istismari insanin minimal istiraki ilo vo ya avtonom
rejiminds hoayata kecirilmalidir.

Miirokkab soraitdo, signalin keyfiyyatinin yaxsilasdirilmasi Vo miisahidonin naticalorini
goriintiiniin  geometrik doyismo parametrlorinin giymotlondirilmasi algoritmi vo miihit-zaman
filtrasiya metodunun komayi ilo alds etmok olar. Bu metodlara osason asagidaki aid etmok olar;

1.Bircins vo qeyri bircins fonda miisahido olunan horakatli vo harokatsiz obyektlorin
movqgeyini 6lgmak iiciin, standartla miiqayisa alqoritmindan istifads olununr.

2. Obyektlorin statistik xiisusiyyatlori vo fon haqqinda molumatlardan istifado
edarak,obyektlori harokatli vo harokatsiz obyektlors bolmok olar. Bels iisullar statistik seqmentasiya
metodlar1 adlanir.

3. Obyektlori aydin vo ya buludlu fonda askar edoarkon, maksimum mohsuldarligi mokan
filtrasiyasinin komoyi ilo obyektlorin se¢ilmosi isullari gostorir. Bu metodlar goriintiiniin mokan
filtirlomonin Xatti vo geyri-xoatti omaliyyatlarindan istifado edir;

4. Dinamik doyisikliklorin izolyasiya tlisullart miisahids edilon miisahide qrupunda zaman
kecdikco bas veron doyisikliklori vurgulamaga osaslanir. Bu ciir lsullar horokotli obyektlorin
se¢ilmasi probleminin hallinds istifado olunur.

Xarici miihitin geyri miiayyonliyi saraitinda idarsetmoanin reallasdirilmasi. Xarici miihitin
qeyri miiayyanliyi soraitindos robototexniki sistemin idara olunmasi {igiin dinamik ekspert sistemi
(DES) texnologiyasindan istifado olunur. Dinamik ekspert sistemin osasim1 zaman keg¢dikco
adaptasiya olunan bilik bazasi togkil edit.Korrektoedici alqoritm hesabina qeyri aktual gaydalar
doyisdirilir va yenilonir.Bels ekspert sistemi miistaqil sokilda tolimlonir. Qoyulmus magsadin yerino
yetirilmasinin effektivliyi espert sistemin bilik bazasinin keyfiyyatli layiholondirilmasindon asili
olacaqdir. Bilik bazas1 idaraetma sisteminin islonmosi marholasindo layiholondirilir. Oziinii dyranma
bloku biliyin dolgunlugunu, keyfiyyotini qiymotlondirmok, eyni zamanda, bilik bazasini
korreksiyaetmo gabiliyyotine malik olmalidir.

Hodof noqtasine dogru harakat traektoriyasinin planlasdirilmasi zamani robotun dinamik va
konstruktiv imkanlarini vo verilmis davranig xiisusiyyatlori nazors alinir. Bunun tig¢lin qeyri-salis
coxluglar nazariyyassindan istifads edirik

Neyron saboks obyektin riyazi modelinin yaratmasini tolob etmir. Neyron soboko obyekti
"gara qutu” kimi gabul edir. Neyron idarsetma sistemi robotun etalon idaraetms modelino malikdir.
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Obyektin ¢ixis signallart ilo neyron soboko sisteminin modeli arasindaki forqoa goro, idarsetmo
qurgusu sazlanir va idaroetms proseslorinin miivafiq tonzimlonmasini tomin edir.

Masalanin halli: Tutaq ki, robot evklid fozasind yerlasir vo A ndqtasindon B ndqtasins an
optimal yolla vo ki¢ik zamanda ke¢gmasi tolob olunur. Miihit statik maneslarlo shato olunmusdur.Bu
zaman horokatin planlagdiriimasit masalosi zamandan asili olaraq elo iaroetmo omrloari toyin etmolidir
ki, bu funksiyalar1 yerinoa yetirdikdo robot manealordon konar kegarok optimal yolla harokat edarok
mogsadoa gatsin. Yolun planlagdirilma sisteminin magsadi robotu verilmis mévgedon (A ndqtasindon)
arzu olunan son vaziyysto maneslordon kegorok miioyyon metrikant minimallasdiraraq harokatinin
planlagsdirmaqdir. Qeyri-miiayyanliyin modellasdirilmasinin vaziyyati kimi yolun planlasdiriimasinin
sads algoritmi qurulmusdur.(sokil 1.)
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Sakil 1. Robotun harokatinin planlasdirilmasi a) robotun baslangic mévge b), ¢) magsadin
axtarisi

d) son mogsada ¢atma

Yolun planlasdirilmasi alqoritmi asagidaki kimi iglayir:

- Manealar xaritasi qurulur;

- Manealar Xaritasinin 6l¢iilori problemin halline uygun olaraq tayin edilir;

- Diiyiin noqtalori geyd edilir;

- Kegilmoaz saho “qara”, sorbast sahalor “gdy” saha ilo, arzu olunan mogsad noqtasina
catma iso “sar1” toyin edilarok sistemi bazasina daxil edilir

- Iki qonsu ndqto arasi sahodo maneanin olub olmamasi yoxlanir. Alinmus
informasiyaya asasan robotun vaziyyati va istigamati geyd olunur.

- vaziyyat vericilorindan daxil olan salis signal geyri salis signala gevrilir (masafo),
VB-olava edilir;

- VB-dan daxil olan idarsedici signallara asasan robot harokatini davam etdirir:
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IJIAHUPOBAHME JIBUKEHUS POGOTA B HEITPEPBIBHOM CPE/IE
Knroueevie cnosa: iHTEINEKTYaIBHBIA pOOOT, TEOPHST HEUETKUX MHOKECTB, HHTEIICKTYalIb-
HBII HHTEpdEiic, CHCTEMa YIpaBIeHUS TIOBEICHUEM, HEOIPEICIICHHBIC CPEIbI
Pe3ztome: OnHON M3 OCHOBHBIX MpPOOIEM MPHU CO3JAaHUHM HHTEIUICKTYalbHBIX POOOTOB
ABIAETCA pa3paboTKa CHUCTEMBbI YIPABICHUS, OMpEENAIONIel IeJeHaNpaBiIeHHOe MOBEICHNE
pobora.

PLANNING MOBILE ROBOT IN CONTINUOUS ENVIRONMENT

Keywords: intellektual robot, theory of fuzzy sets, intellektual interface, behavior mangement
system, uncertain environment

Summary: Intellekt one of the main problems in the creation of manual robots is the
development of a control system that determines the purposeful behavior of the robot. Uncertainty
in robotics occurs as a result of partial observation of the environment, as well as the influence of
stochastic (or not provided for in the model) consequences of robot actions One of the main issues
for robotic systems is the issue of instant identification in the current time. The solution of such
problems is based on intelligent control algorithms. The purpose of the research work is to formalize
the approach to the construction of a manual control system of the invariant robotic system in
relation to the specific activity, taking into account the completeness of input and various types of
uncertainties
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Ob OJHOM CITIOCOBE OHNPEJAEJEHUSA NPOUEHTHBIX CTABOK
KPEJIUTOBAHUS 3AEMIIIMKOB B MUKPO®UHAHCUPOBAHUU
N.N.T'acanos, O.b.baiipamos
Buiuucaiumenvuwiii yenmp um. A.A. JJopoonuyvina @UL] UY PAH, Poccus
gasanov48@bmail.ru, orudzh_bayramov@mail.ru

B HbIHEmIHeH cuTyarum, CI0KUBIICHCS B 9KOHOMHUKE BCeX 0€3 UCKITIOUEHUS
CTpaH, Korja oaHU (PMHAHCOBBIC OPTaHU3AINK U WX MAPTHEPHI TEPSIOT CBOU MO3HIMH, a Ha
UX MECTa CTPEMUTEIIEHO BBIABUTAIOTCS JPyTHE, POJIb MUKPO(DHMHAHCUPOBAHUS ITPHOOPETAaET 0COOYIO
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aKTyaJbHOCTb. MUKpO(GUHAHCHPOBAHHUE - 3TO MPOLECC MPETOCTABICHNUS HECOCTOSITEIbHBIM JIFOIIM
JOCTYIA K IEHE)KHBIM CPEJICTBAM B IIEJISIX CO3/IAaHUS U Pa3BUTHS MUKpO Omu3Heca [2].

MuxkpouHaHCUPOBAaHHE HAIPaBICHO, BO-NIEPBBIX, HAa HAaWMEHEE 3alUIIECHHBIE CIIOU
HACEJICHNs, UMEIOLINE NMPEANPUHUMATEIBCKUNA MTOTEHIIMAJ, BO-BTOPHIX, HA NPEAIpPUHHUMATENEH ¢
HU3KUM J10X0A0M. OCHOBHBIMH NOTPEOUTEIIMU MUKPO(UHAHCOBBIX YCIYT SBJISIOTCS HAUMHAIOLIHE
MpeANPUHUMATENN, KOTOPbIE UCIIBITHIBAIOT 3HAYUTEIbHbIE TPYAHOCTH C AOCTYNOM K (DMHAHCOBBIM
pecypcaM OaHKOB.

Mukpodunancosle opranuzanun  (M®PO) SBIAIOTCS BaXHBIM YPOBHEM  CHCTEMBI
KPEIUTOBAHUS W  TPU3BAHBI  YAOBJIETBOPATH IMOTPEOHOCTH B  (PMHAHCOBBIX  yCIyrax
npearnpuHUMaTeNell, HEOXBAU€HHBIX B CUITY psifa OOBEKTUBHBIX (DaKTOPOB 3aMHTEPECOBAHHOCTHIO
0aHKOBCKOTO CEKTOpA.

B orinune oT 6aHKOBCKOTo KpeIuTOBaHMS, MUKPO(HUHAHCUPOBaHUE 0a3UpyeTcsl Ha IPYrux
METOJIOJIOTHUSIX - KPEAUTOBAaHUE WHIMBUAYAIbHBIX 3aéMIIUKOB U TPYNIOBOE KpeauToBaHue. U3
IIPEUMYIIECTB METOJOJOTUN TPYNIIOBOIO KPEAUTOBAHUS MOYKHO BBIJIEIMTH: IOBBIIICHHBIN OXBAT,
3¢ GeKTUBHBII 0TOOP, MOHUTOPUHT, HU3KUE 3aTpaThl (aKTOPbl 00ECIEUNBAIOT BBHICOKUN YPOBEHb
BBITJIAT ¥ HU3KYIO MPOIIEHTHYIO CTaBKY IO KPEAUTAM.

HemanoBaxxnoe MecTo B mipoliecce MUKpO(PUHAHCUPOBAHUS 3aHUMAET CKPUHHUHT (TIpoIieypa
0TOOpa 3aeMILUKOB JUIsl KPEIUTOBAHMSI 110 3apaHee ONPEAEIIEHHBIM KPUTEPHSIM, IPOU3BOAUTCS, KaK
IPaBUJIO, B I1APE CO CKOPUHIOM, MTO3BOJISIOIIUM IPOPAHKUPOBATh OTOOPAHHBIX 3a€MIIIUKOB).

CymecTtBytomie 0aHKOBCKHE U APYTUe CUCTEMbl CKPHHHMHTA TO3BOJISIOT C Pa3HOM CTENEHBIO
HAJEKHOCTH OLICHUTH I1JIaTEKECIOCOOHOCTh MOTEHIIMATILHOTO 3aEMIIIMKA.

[locne npunstus pemennss MOO o BbIIEIEHUN KpeAUTa 3aEMIINKY, CTOPOHBI ONPEIEIISIOT
pa3Mepsbl, CPOKHU BBIIJIATHI U IPOLEHTHBIE CTABKHU I10 KPEAUTAM.

B pexoMeHaanusx u orpaHUYEHHSIX IO MPeeIbHOMY pa3Mepy MUKPOKpeInuTa (GUrypupyroT
uudpset ot 100 go 5000 (uroraa u 1o 10000) nommapos CILIA.

YacTo oOcyxkmaeMble CpOKH BO3BpaTa KpeauTa 3aéMIIUKaMU — OOBIYHO OT HECKOJBKHX
MECSLEB 0 OJTHOTO roja.

B nearensHoct M®PO HeoOecrieueHHOCTh KpeauTa Kak 3JIEMEHT 0osiee BBICOKOTO pHCKa
HaXOJUT OTpaKeHHE B MPOLEHTHON cTaBke. [ToMumo pucka B popMHUpPOBaHUH MPOLIEHTHBIX CTABOK
y4acTBYeT CTOMMOCTb MPUBIEKAEMBIX PECypCOB, ypOBEHb HHQISAIMH M BBICOKHE HU3JIEPKKH,
CBSI3aHHbBIE C 00pAaOOTKOM MEJIKUX OlepaLuii.

OmnpeneneHre NPOLEHTHBIX CTAaBOK (BIMSHUE METOAOB HAYMCIIEHUS NPOLIEHTHBIX CTaBOK B
HalleM CJIy4ae HE paccMaTpUBacTCs) KpPEAUTOBAHUS  3aHUMAET BAXXHOE MECTO  BO
B3anMooTHoeHussX M®PO u 3aémiirka. OObIYHO CHIKEHUE TMPOIEHTHBIX CTABOK COMPOBOXKIAETCS
CHIKEHUEM M37EPKeK U noBbimeHneM dhdextuBHoctn MPO. OcTaHOBUMCS Ha TPOCTOM CIIOCO0E
OTIpe/ieNIEHUs MPOLEHTHBIX CTABOK C MIOMOILBIO CKPUHUHTA.

OOpatuMcss K MaTeMaTHYeCKOH MOJENHM YIPaBIIEMOro IpoLecca B3aUMOICHCTBUS
kpenutopa B yune M®PO u 3aémmuka ¢ y4éTOM BO3MOXKHOTO c0Os B BO3BpaTe KPEAUTOB U
chopmynupyeM 6a30BYyI0 MOJIEIb YIIPaBICHUS, ONTMCAHHOH B [1]).

1
VuacthHuk K 3aMMCTBYeT J€HEXHBIE CPECTBA Y OPraHU3ALMH B MOMEHT BpEMEHH [, CPOKOM
2
Ha N, . MOMEHT BpeMeHH, KOTJ[a YYaCTHHK TOJHOCTBIO IOTalaeT KpeauT ooo3Havdaercs yepes {, u

1 o
oH Oynmer paBeH t, +N,. Pasmep 3ammcTBOBanmii 0oO003Havaercss kak Y, . [IpomeHTHas craBka V,
(buKcUpyeTcss B MOMEHT IMOJIyYCHHUsT KPEIUTa Ha BECh CPOK 3aMMCTBOBaHUIl. B MOMEHTHI BpeMeHU

1 2
t, +1,...,t, y4acTHHK OCyIeCTBIICT BO3BPATHI ICHEKHBIX CPEICTB B pasmepe Y, - Y, .
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v 1 2
B nmro60ii 13 MOMEHTOB BpPEMCHU tk +1""1tk 3aCMIIIUK MOXCT OTKa3aTbCs BBIIIOJIHATE CBOU

O6${33T6J'IBCTB8., MMOJIHOCTBIO HE ITOTr'aCUB KPCAUT. COOTBeTCTBYIOH_II/Ie ABC CUTyalluu 6y,Z[CM pas3iiniaTtb
IIpH ITIOMOIIN BBEACHUA BCIIOMOTaTeJIbHOM HepeMeHHOﬁ ik , KOTOpaAa 6yz[eT IMPUHUMATD JIBa 3HAYCHUA

— HOJIb M €JMHUIA. YCIOBUMCS cuuTaTh: |, =0, eciam yyaCTHUK B HEKOTOPBI MOMEHT BPEMEHH
OTKa3bIBAETCS BBINOJNHATH CBOM 00s3aTeNbCTBA IO IMOTANICHHWIO KpeawTa; I, =1, ecim yJacTHHK
TIOJIHOCTBIO ToramaeT kpeaut. O603HaunM depes t; MOMEHT BpeMeHH, KOT/[a Y4aCTHHK MPEKPaIacT
BBITIOJTHSTH CBOM 00513aTEJIHCTBA, HE MIOTACHB TIOJTHOCTHIO KPEIUT.

3anuinemM MpUTOK Pk?t JEHEKHBIX CPEJICTB OT OIEepalii ¢ OJHUM 3aEMIIMKOM B MOMEHT

BPEMCHU t. (3I[CCB U Jajice noa mpuTOKOM M OTTOKOM INMOHHUMAKOTCA COOTBCTCTBYIOIIUC IMOTOKU
ACHCKHBIX CPCACTB, 3aAlIMCAHHBLIC 10 OTHOIICHHUIO K opraHmauI/m.)

Ecmm i, =0,
Pki =0, t=0,..1t, Pki = Yir Yo
t :t; +1,...,t,f -1, Pkc,; =0,
t=t/t/+1,....
Ecmu i, =1,

R&=0,t=0...t, B =Y. Y,
t=t,+1..,t. BG =0,
t=t>+1Lt7+2,....
OtToK R;S ¢ JIGHEKHBIX CPEACTB OT Onepaluii ¢ 3aeMIIUKOM B MOMEHT BpeMeHH 1 :
Re; =0, t=0,..,t; -1, RS, =Y,,
t=ty, R, =0, t=t; +1t; +2,.....

v C C
CYMMapHBII/I MIPUTOK Pt 1 OTTOK Rt ACHCIKHBIX CPCACTB IO ONCpaluiaM C 3aCMIIUKAMU B

MOMEHT BpeMeHH 1 :
PtC =ZF’kC,t ' th :szC,t :
k k

OGosnaunM uepes P m RS COOTBETCTBEHHO MPUTOK M OTTOK JEHEKHBIX CPEJCTB II0
BHEIHUM oOliepalusm opranuszaiui. CyMMapHbIi MOTOK (IIPUTOK MUHYC OTTOK) JIE€HEXKHBIX CPEICTB
opraHusaiu 0003HaYnM uepe3 Q, u 3ammiem:

Q =R°+R*—R°-R'.

Bynem paccMaTpuBaTh (QYHKIIHOHHPOBAHUE OPTaHH3AIMK C KOHEYHBIM YHCIOM 3aCMIIHKOB

N . Cnmcok Beex 3aemmukoB K =1...,N . ®yHkunonrpoBanye opraHu3anuy IPEKpamaeTcs oo

KOTI'Ja MOCJICAHUIN 3a€MILUK OTKa3bIBAETCS BBIITOJIHATH CBOM 003aTEIbCTBA, HE IOTACUB MTOJIHOCTBIO
KPEIUT, TUOO0 KOT/1a MOCIeTHUI YUaCTHHUK MOJIHOCTBIO noramaeT kpeaut. O003HauuM 3TOT MOMEHT
BpeMeHH uepe3 | . Bynem 3amuceIBath:

_ # T2 #_ #
T_max(T T ),r;[eT rp;a\g(tk,

T? = maxt?.
keK
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CocrosiHuE Kacchl OpraHM3allid B MOMEHT BpeMeHH ! Xxapaxrepusyercs nepemeHHoid M, .
JlnHamuka 3Toi nepeMEeHHOU
M, =M,+Q.,, t=0,..,T -1,
Mo =Q,.
[TpumeM creayronnyro MOCTaHOBKY 3a/1aul yIPaBIEHUEM OpraHU3aIluen.
Ilpn ¢uKcupoBaHHOM uHciae 3aeMiiukoB N M 3aJaHHBIX 3HAYEHMAX CIELYIOIIUX

TIEPEMEHHBIX
P® R%, t=0,.,T;

o, Yo, W t=th+L., 82, i, ,
tf (ecnmu i, =0) s kaxmoro keK
TaK BHIOMPATH IPOIIEHTHBIE CTABKHU 110 Kpeautam V, , K € K | aro6sr:
M, >0, t=0,.,T

(B A€TEpMUHUPOBAHHON ITOCTAaHOBKE),
P(M,>0,t=0,..,T)>1-¢

(B CTOXaCTUYECKOM TTOCTAHOBKE).

[IpuBeneHHast MOJIEIb O3BOJISIET YCTAHOBUTD IIPOCTYIO CBSI3b MEKY IPOLEHTHBIMHU

CTaBKaMH I10 KpeuTaM V, 1 CKOPUHTOBBIMU OajisilaMu (CKOPHUHIOBBIN OaJlil — 3TO IOKa3aTellb

IJIaTEeKECIOCOOHOCTH 3aEMIIMKA, BEIpaKEHHBIN B IUPPOBOM popmate)
0, xaxmoro 3aémmmuka K, K=1,...N rpyrms u3 N 3aémiukos.

CyIIeCTBYIOT pa3In4HbIC TOAXObI U CIIOCOOBI OIIEHKH CKOPUHTOBBIX OayuioB [3].

Jlist yno6ersa monoskum: 0<q, <1, kK=1...,N,
O<v,, k=1..,N.

Beigensisi Ha KpeAUTOBaHUE TPYIIIBI 3aEMIIIMKOB 3aMMCTBOBaHUsI B pa3mepe Y ,

Y=>Y,.
k

M®O B MoMeHT BpeMenn T paccuuThiBaeT Ha mpuoObLTs D, D>0:

D Y- @+v) =Y, Y =Y +D
k

O6o3naunm: G =min(q,), V=min(v,)
Torna » Y, q-(1+V) =Y,
k

g+q-v=1+G/Y >1
v>(1-0)/q
BreipakeHuEe TPOIEHTHBIX CTABOK Yepe3 CKOPUHTOBBIE Oaibl 3a&MINMHUKOB CITYKHUT
MOJIOKUTEIHHBIM CHUTHAJIOM IS TMOCIETHUX, MPETEHAYIOIUX Ha BBITOJHBIE KPEeIuTh.. B cBOIO
o4epesib, KPeAUTysl 3aéMIIMKOB C BHICOKMMHU CKOPHHTOBbIMU Oaamu, M®O moryr obecneuuTh
cebe mpencKka3zyeMblid JOXO.
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ON ONE METHOD FOR DETERMINING THE INTEREST RATE OF LOANING OF
BORROWERS IN MICROFINANCE
Key words: microfinance, mathematical model, interest rates of crediting.
Summary: A well-known mathematical model of the controlled process of interaction of a
creditor in the person of a microfinance organization and a borrower is considered. A method is
proposed for determining interest rates on loans based on borrower’s solvency indicators.

MIKROMALIYYO SAHOSINDIOKI BORCALANLARIN BORC VERMO FAIZ
DOROCOSINI MUBYYOBNLISDIRMOK UCUN BiR USUL
Acgar sozlar: mikromaliyyo, riyazi model, kredit faizlori.
Xiilasa: Kreditorun mikromaliyys toskilatt vo borcalan soxsinda qarsiliglh alags prosesinin
taninmis riyazi modeli nazordon kegirilir. Borcalanin 6doma qabiliyyastinin gostericilori asasinda
kreditlor {izro faiz doracalorinin miioyyanlosdirilmasi {i¢lin metod toklif olunur.
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MNPEACTABJIEHUE JIMHI'BUCTUYECKUX IEPEMEHHbBIX B
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I'yceitnzage Ilaxaa Cypxai
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PCIT  oTpaxkaroT JOTHYECKYIO  TIOCJIEIOBATEILHOCTh  COOBITUH,  B3aWMOJCHCTBHUE
napasuieNbHBIX MPOIECCOB U MO3BOJISIIOT MPOCIeKUBaTh MOTOKH MHpopMmarm [1]. B cucreme CPN
Tools (Colored Petri Nets Tools) Bocripon3Beienne JUHAMUKHA METOK Ha SKpaHE AUCIUIES MO3BOJISET
MPOCJEIUTh XOJ U KauyeCTBEHHbIE XapaKTEPUCTUKH MPOIECCOB U 3(PPEKTUBHO HHTEPIPETUPOBATH
IUHAMHKY pacKpallleHHbIX ceTeil. B noknazne npenacrasnsercs pa3padOTaHHBIA MOIX0MA, B KOTOPOM
TE€pPMBbl JIMHIBUCTHUYECKOIO IMapamMeTpa NPUMEHEHBbl KaK LIBET MapKepam, MO3ULUSAM IPHUCBOEHBI
aTpuOyT pas3pellieHusl CYLIECTBOBAHMSA, a JyraM IPHCBOCHBI pPa3peIleHUs] JIBUKEHHUS MapKepoB
YKa3aHHBIX LIBETOB.

B xauecTBe npumepa paccMOTpeHa MOJIEIIb aJallTUBHOIO HEYETKOrO YIIPABJIECHUS BOJASHBIMU
HacocaMM, Ui CTa0WIM3allud YpPOBHS BOJABI B HAcOCHOM Koisioaue c¢ npumeHeHuem PCIL
Heo6xo1umoe noBeieHUe CUCTEMBI CIIOBECHO ONMCAHO U ONpeeIeHbI CTPYKTYpHBbIe d5ieMeHThl PCIT
[2]: Bce COCTOSHUS CBSI3aHHBIE C YPOBHSIMHU BOJbl INPUHUMAIOTCS KakK IO3ULUM; IEHCTBUSA
MIPUHUMAIOTCS KaK MEePEeXO0/ibl; CBSI3U MEXAY COCTOSIHUSIMU U JE€HCTBUAMH NPUHUMAIOTCS KaK AYTH.

Uto06b! onKcaTh HEYETKUE 3HAHUS 110 MOBEJEHUIO CUCTEMbI UCIIOIB3YETC sl JIMHIBUCTHYECKAS
MEpEMEHHAs «YpPOBEHb BOJbI» U €€ TepMbl. BakHO# 3amaueld B MPUMEHEHUH HEYETKON JIOTHKHU
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ABIAETCA omnpezeneHue (yHKIUUA TMPUHAMISKHOCTH, [Ipy co3maHuu Mojenell Ha OCHOBE TEOPHH
HEYETKOT'0 BBIBOJIa HanOoJIee MPUCIIOCOOICHHON cpeioi peanu3anuu sBisieTcs cuctema MATLAB.
JlunrBucTHYECKas EpeMEHHas «ypOBEHb BOJbD» OINpEAENAeTCs BO MHOXKECTBE (yHHUBEpcyme) X =
[0,12] (ycrmoBHas eawHMIIA) B UMEET TEPM MHOKECTBO: T = («CHIIBHO MOHMIKEH», IOHMKEH,
«cJerka TOHWXKEH», «HOPMAIbHBIN», «CJErka MOBBIIICHY», «MOBBIIIEHY», «CHIBHO TIOBBIIICH))
(“highly decreased”, “decreased”, “slightly decreased”, “normal”, “slightly increased”, “increased”,
“highly increased”). [lns da33udukanuym BXOTHOW MEPEMEHHONW «YPOBEHb BOJbD» HCIOIH30BaHA
KYCOYHO-TIMHEWHas TpaneurneBuaHas QyHKIUs IpuHaaiIeskHocTu [3].

Jliss TUHTBHCTUYECKON TMepeMeHHON «ypoBeHb Bonbl» (water level) B X yHHBepcyme
MMOCTPOCHBI CEMb HEUYETKUX MHOYKECTB — A= {0,0.2,1.8} 42:{0.2, 1.8,2.2,3.8} A'3:{2.2, 3.8,4.2,
5.8} A,={4.2,5.8,6.2,7.8} A;={6.2,7.8,8.2,9.8} 4,={8.2,9.8,10.2, 11.8} A,={10.2,11.8, 12}. B
3TUX MHOXECTBAaX IOCTPOCHBI CeMb (YHKIMH TNPUHAIICKHOCTH  KYCOYHO-THHEHHOTO
TpanenueBHJIHOT0 TUINA B rpaduyecKoM BHjAe, COOTBETCTBEHHO 3HAYEHHSAM TEPM MHOXKECTBA.
OyHKIMK MPUHAATIEKHOCTH Ha3BaHbl Kak “hd”, “d”, “sd”, “nor”, “si”, “i”, “hi” cooTBeTCTBEHHO
HMEHaM TepMOB (CM. PUCYHOK 2).

Membership function plots %! 22"t 181

hd d sd nor si i hi

input varnable *water-level*

Puc.2. I'paduueckoe npeacrapneHne GyHKIUNA TPUHAICKHOCTH JIJISl THHTBUCTHUECKOM
MIEPEMEHHON «yPOBEHB BOJIBIY.

3nauenus ¢yHkumii npuHaanexnocta “hd”, “d”, “sd”, “nor”, “si”, “i”, “hi” npuHHMarOTCS
kak 1Beta ansi Mapkepos cetu B cucreme CPN TOOLS. B npeacrasnennoit PCII ucnonssyrorcs
CJIEIyIOIIIME ONHUCAaHUs MHOKECTBA [[BETOB U MEPEMEHHBIX ¢ TpuMeHeHueM si3bika CPN ML:

Standart Declarations

colset INF=with hd|d|sd|nor/sililhi;

var X:INF;

I{Betr INF mpucBanBaeTcsi MO3UIKAM KaK aTpuOyT, KOTOPBHIM pa3pemiaeTcsi CyleCTBOBAHHE
MapkepoB “‘si”, “1”, “hi”, “nor”, “sr”, “r”, “hr”. IlepemeHHass X MpUCBAUBAETCS JAyraM, IO KOTOPHIM
pa3penieHo JIBMKCHHE MApKEepOB YKa3aHHBIX IBETOB. B paboTe mpencTaBieHbl MPUHITUITHAILHBIC
acmekTsl paspabortanHoro mnonaxona. Crpykrypa opranu3zoBana B cucteme CPN TOOLS c¢
cunxponuzanueit s3p1ka CPN ML ¢ makerom MATLAB.

QEYRI-SOLIS BIR LINQVISTIK PARAMETRIN RONGLI PETRI
SOBOKOLORINO (RPS) TOSVIRI
Acar sozlar: rongli Petri sobokalori, lingvistik doyison, geyri-salis montiq, adaptiv geyri-salis
idaroetma, moansubluq funksiyasi, termlor goxlugu.

172



Xiilasa: Qeyri-salis bir lingvistik parametrin rongli Petri sobokalorina (RPS) daxil edilmasi
iclin bir yanasma islonmisdir. Yanasmada linqvistik doayisonin termlarinin mansubluq funksiyalari
markerlorin vo mdvgelorin ronglori kimi RPS-nin struktur elementlorino manimsadilir. Qovslara
miioyyan rongli markerlorin horokot etmasi li¢iin icazalor verilir. Linqvistik doyison ii¢ciin monsubluq
funksiyalart MATLAB sisteminda qurulur. Bu struktur CPN ML dilinin MATLAB paketi ilo
sinxronlagdirilmasi ilo CPN TOOLS sistemindo toskil edilmisdir.

REPRESENTATION OF LINGUISTIC VARIABLES IN
PAINTED PETRI NETS

Keywords: colored Petri net, linguistic variable, fuzzy logic, adaptive fuzzy control,
membership function, set of terms.

Summary: An approach is developed for input of fuzzy linguistic parameter into colored Petri
nets (CPN). The membership functions of terms of a linguistic variable are assigned to the structural
elements of the CPN as color of markers and positions. Movement permissions for markers of the
specified colors are assigned to arcs. Membership functions for a linguistic variable are built in the
MATLAB system. The structure is organized in CPN TOOLS system with synchronization of the
CPN ML language with the MATLAB package.
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BXB-Ilerepoypr. 2005. 736 c.

PACYET XAPAKTEPUCTHUK PAHIOMNU3UPOBAHHOM CTPATEIMU JOCTYIIA B
VY3EJ KOMMYTAIIUU PABHOTUIIHBIX TAKETOB
darraxoBa Mexpuban Uca kbi3bl, U., FacanoB Hatuk Damap oribl

Hayuonanvnas Akademus Asuayuu, e. baky, Azepbaiiosrcan,
e-mail: meri-fattah@mail.ru

B nanHOl crathe wW3yudaeTcs MOJENb y3lla KOMMYTAllMd PAa3HOTHUIHBIX IaKETOB
(KoMMyTaTOpa) CO CHEeIHATIN3UPOBAHHBIMU BBIXOAIIMMH MOPTaMU. DTO O3HAYAET, YTO BHIXOJHBIE
MOPTHI KOMMYTATOpa TIOJTHOCTBIO PAa3JENIAIOTCS MEXIy Pa3HOTHITHBIMU Taketamu. Cumraercs
pa3IUYArOTCS MAKEThl CPOYHOTO (IPUOPUTETHOTO) U HECPOUHOTO (00BIYHOTO) TpadukoB. [logoOHas
Mozens Oblia paccMoTpeHa B paborax [1-3]. 3meck paccmarpuBaercsi 00OOIIECHHS CTpaTeruu
J0CTyTa, KOTopas ObUla MpeIioKeHa B yKa3aHHBIX paboTax.

IMpeamonoxuM, 4To OOmIMIA pasMep Oydepa y3ima KomMmyranuu paseH B, B <oo. Ha Bxon
ATOrO y3JIa TOCTYMAIT MakeThl ABYX TUMOB. O0e MOTOKM MPEACTABISIOT cebe MyacCOHOBCKHE
IOTOKH, IPU O5TOM HHTEHCHBHOCTH OOBIYHBIX M IIPUOPUTETHBIX IIAKETOB paBHAa A, uA,,

COOTBETCTBEHHO. MIHTEHCHBHOCTh UX 00paOOTKH B COOTBETCTBYIOIIMX BBIXOJSIIMX MOPTaX PaBHbI

M, 1 H,, COOTBETCTBEHHO.
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Crparerus JocTyna pa3HOTUIHBIX MAKETOB B Oydep opraHuzyercst CieIyloLM 00pa3oM.
[TakeTs! BTOpOTrO THIA (IPUOPUTETHHIE) TEPSIOTCS JIMIIB TOT/1a, Koraa Oydep MmoTHOCThIO 3aI0THEH,
T.€. OHM BCEr/a IpUHHUMAaIoTcA B Oydep, eciu B HEM MUMEETCsl XOTs Obl 0JIHO CBOOOJHOE MECTO.
[TakeTs! mepBoro tumna (0OBIYHBIE) TPUHUMAIOTCS C BEPOATHOCTHIO €IMHHIIA, €CIM B MOMEHT HMX
MOCTYILUIEHHS] CyMMApHOE YUCII0 TIAKETOB 00EMX TUIIOB MEHbIIE, ueM 3a1anHoe uncio I, 0<r<B;
€CJIM B MOMEHT UX MOCTYIICHUSI CYMMapHOE YUCJIO MMAKETOB 00EUX THUIOB HE MEHBIIIE, YeM 33JaHHOE
quciio I, TO OHU MPUHUMAIOTCS ¢ BepoATHOCTBIO @ ,0 < <1, a ¢ AONONIHUTEIBHOM BEPOATHOCTHIO
9TH MaKeTHI TepsAtoTcs. [lakeTsl TaKOTo THUIIA TEPSIOTCS C BEPOSITHOCTHIO €IMHUIIA, €CIIH B MOMEHT MX
noctyruieHus 0ydep nolHOCTHIO 3anonHeH. [Ipeanonaraercs, 4To makeT J0O0ro THIIa OCBOOOXKAAET
CBOE MECTO B Oy(epe JIHIIB [OCIIe MOJTHOT0 3aBEPIISHUS €ro fepeaayu, T.e. B IEpUo 00CTyKUBaHUS
B KaHaJIe OH MPOJI0JDKAET 3aHUMAaTh MECTO B Oydepe.

@OYHKIIMOHUPOBAHUS JaHHOM CUCTEMBI OIIUCHIBAETCS ABYMEpHOH Lienbio Mapkosa (LIM), npu

3TOM €€ COCTOSIHUSA 3aJ1at0TCs C IIOMOLIBIO BEKTOPOB N = (nl, nz) , T7I€ N; yKa3bIBaCcT YHCJIO IAKCTOB

| -ro Tma B kommytatope, | =1,2. Torma MHOXECTBO BCEX BO3MOXKHBIX COCTOSIHHM naHHO#H [[M

3ajaercs Kak E = {n:nl =0,B, n,=0,B, n,+n, < B}.

C y4eroM anropuTMOB OpraHHU3AIMHM IPOLECCOB OOPaOOTKM Pa3HOTUIHBIX IAKETOB
3aKJII0YaeM, YTO TIOJIOKHTENbHBIE 3JIEMEHTHl mpousBoasmei Marpunbl (IIM) nmannoit [IM
OTIpECIIAIOTCA TaK:

ecmu N, +N, <r,n'=n+e;

g(n.n’) = (1)

Aa, ecmmn +n,>2r,n"=n+e,,
Ay, ecmmn'=n+e,,

U, eamn' =n-e,i=12,
rae € = (1, 0),62 = (0,1).

21)'[5[ HaAXO0XICHUS XapaKTepI/ICTHK CHUCTCMBI HeO6XO)II/IMO HaﬁTI/I CTaHI/IOHapHI)Ie BepOfITHOCTI/I
cocrosuuii nanuoi LIM. ITycte P(N) o3HayaeT cralMOHAPHYIO BEPOATHOCTHL cocTosHus Ne€ E . Dtu

BEPOSITHOCTH HAXOAATCS B pe3ylIbTaTe pEIICHUS COOTBETCTBYIOUICH CHCTEMBI ypaBHEHUH
paBHoBecus (CYP).C ncnonb3oBanueM (1) MoxkHO mokasats, uro uckomass CYP numeer Bun:

p(n) Zz“yku(nk)+/y(l(n1 +n, <r)+1(n, +n, >r)a)+A,1(n, +n, <B) |=

= ZZ:M p(n+e)I(n, +n, <B)+ A, p(n—e, J1(0<n, <r)+1(n, >r)a)+ )

+2,p(n-e,)l(n, >0).

1 ecuu x>0

raeu(x) = I(A) - wmgukaropras ¢ymkums coObitus A K sroit CYP

0, ecuu x<0'

N00aBIISIETCSI HOPMUPYIOIIEE YCIOBHE:
2. p(n)=1. 3)
nekE
[Monyuyennas CYP (2), (3) pemaercsi OJJHUM U3 U3BECTHBIX METOJIOB JTUHEHHOMN anreopsl, U B
pe3ynabTaTe HaxXOJUTCS CTAllMOHAPHOE pacIpeneicHue Mojnenu. Jlamee BBIYUCISIOTCS OCHOBHBIE
XapaKTePUCTUKU CUCTEMBI — BEPOATHOCTH moTepu makeToB (PB) u cpenHee 3aaepKku UX mepeaadu
(W).

174



[TockonbKy cornacHo MPUHATOM CTPAaTEeTUHU JOCTYIMA MaKeThl BTOPOTO TUMA TEPSIFOTCS JHIIb
Torga, korga Oydep MOJHOCTBIO 3alOJHEH, TO BEPOSTHOCTh HOTEPH IAKETOB JAHHOIO THIIA

CLP, (B, r) ompenenstorcs Tak:

PB, =Y p(n)I(n,+n, =B). (4)

nek

BGPOHTHOCTB IOTCPHU IMMAKETOB IICPBOI'O TUIIA P82 OIIPCACIAIOTCA TaK:

PB, =(1-a)> p(n)I(n,+n, >r). (5)
nekE
Cpennue 3anepKku nepegaud maketoB | -ro nortoka(Wi) BBIUUCIAIOTCS —CIIELYIOIIUM
obpa3om:

W, =L, /4(1-PB,), (6)

B
rnel,; = Zkz kp(n)d,, « , 8., — cumBonsl Kponekkepa, i=1, 2.

k=1 neE

MUXTOLIF TiPLi PAKETLORIN KOMMUTASIYA OLUNDUGU QOVSAGA
TOSADUFI GIRIS STRATEGIYASININ XARAKTERISTIKALARININ HESABLANMASI
Acarsozlor: kommunilasiya qovsagi, miixtalif tipli paketlor, giris strategiyasi
Xiilasa: iki tip paketlor emal olunan kommunikasiya qovsagma tosadiifi giris strategiyasi
toklif olunmusdur. Yiiksok prioritetli paketlorsistema homiso gobul olunur, asag prioritetli paketlor
iSo sistemdoki paketlorin sayindan asili olaraq tosadiifi sxemo uygun olaraq gabul olunur. Sistemin
xarakteristikalarini hesablamagq {igiin alqoritm yaradilmisdir.

CALCULATION OF CHARACTERISTICS OF RANDOMIZED ACCESS
STRATEGY IN COMMUNICATION NODE OF PACKETS OF DIFFERENT TYPES
Key words: communication node, packets of different types, access strategy
Summary: In this paper, randomized access strategy to communication node with two kinds
of packets is proposed. Packets with high priority are accepted in case of at least one free buffer cell
while low priority packets are accepted in random scheme depending of total number of packets in
buffer. An algorithm to calculation of performance measures is developed.
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APPLICATION OF DATA MINING TECHNOLOGIES TO THE
SOLUTION OF AGROECOLOGICAL PROBLEMS
Hasanov Allaxverdi Biyakir, Sadiqov Elnur Nazim
Institute of Control Systems ANAS, Baku, Azerbaidyan
E-mail: hesenli_ab@mail.ru

The thezis considers the possibility of applying modern innovative Data mining technologies
to optimize the management of water-salt metabolism in the soil layer. The proposed method for
solving mathematical models is an improved version of the well-known method of group
accounting of arguments (MGUA). The application of this technique makes it possible to study the
possible optimal irrigation options and the choice of types of seed product. The work proposes a
new refined methodology for studying the migration of nutrients in a productive soil layer of a
fractal structure using the Data mining technology. With the help of which it is possible to optimize
the quantitative characteristic of nutrient substances transferred from the outside to the soil layer.
Clarification of functional relationships between the quantities of nutrients

F(y,q1,...,qn) =0 1)

It is very important to clarify the geological structure of the fertile soil layer, to detect and
study the nature of flows between fractal clusters, to select a method for processing the productive
zone, as well as to quickly determine and control migration: y, qu, ..., On.

The presence of relationships (1) between the amounts of these components does not
directly follow from the stationary filtration equation, which results in the relations

qx = i iOp; (2)
where &p,, of depression; ci; and ay; are the coefficients of mutual influence of fractal
clusters in depressions and quantities, respectively. Equations (2) are written for reservoir
conditions and do not take into account the possible resistance of the soil layer, etc. (Here it is
completely natural to interpret more or less productive filtration with greater or lesser internal
resistance, respectively).An additional ratio taking this resistance into account will be in the form,

dx = _sz—kpl 3)

where Ry, is the total resistance of the wellbore, pump (fitting) and ground equipment,

D2, p1 are the pressures at the lower and upper boundaries of the productive soil layer, respectively,
or in another form of record

qx = (Dp — 8px)/Rk, Where (D,) = p, — p; - difference between contour and wellhead
pressures.

From (2), (3) we obtain the relationship between the quantities of components

G = (= Diek cridi + Dp)/(Ric + Crer) 4)
as well as between depressions

6Pk = (=R Tizk axi0p; + Dp)/ Ry + 1)

Thus, as follows from (4), neither the quantity nor the depression are independent: there is a
negative relationship between the number of components (since all coefficients c;; are positive),
between depressions it is positive (since all coefficients a;;, except for diagonal ones, are negative )
However, using (4) as the relationship equation (1) is hardly possible due to the fact that Ry, ¢y, ax;
are unknown and practically unrealizable field experiment is needed to determine them. Of much
greater interest is direct modeling (1) according to the normal operation of the sown area. To build
such dependencies, we will use Data mining technology - a modification of the GMDH method
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(directional orthogonalization method), with the help of which it is possible to obtain (1) in the form
of an equation in “feedbacks”:
y =Fi(qu, . qn) + F2(qu, . qn)y + F3(qu, - )y, ®)

where F;, F,, F; linear in support functions of the form & = (gq,)* %15%:

& =(q19)* %,k = 1,15; L = 1,5i,j = 1, N and their structure is subject to optimization.

This type of support functions and model (5) was selected on the basis of numerical
experiments to build dependence (1) for a number of areas of Azerbaijan. Evidence of the success of
this choice is the high correlation coefficient of the resulting models.

Between the “migration zones” of productive soil layers there are tangible connections that
are non-linear in nature even in the case of a linear law of filtration. The method of directed
orthogonalization and the criterion of regular non-bias make it possible to construct very accurate
models of the interaction of these “zones” by the number of migration substances. The correlation
ratio R can serve as a means of identifying impermeable or poorly permeable zones in the productive
soil layer.

DATA MINING TEXNOLOGIYALARININ AQROEKOLOJI MOSOLOLORIN
HOLLINO TOTBIQi

Acar sozlor: Verilonlorin tayini, riyazi model, idaroetmo proseslorinin optimallasdiriimasi,
suvarma variantlari, okin mohsuldarhgr.

Xiilasa: Tezis, torpaq gatinda su-duz miibadilasinin idara edilmasini optimallagdirmaq tiglin
miiasir innovativ malumat madoni texnologiyalarinin totbiqi imkanlarin1 nozardon kegirir. Riyazi
modellorin hoalli tgiin toklif olunan metod, arqumentlorin qrup ugotunun (MGUA) taninmis
metodunun tokmillosdirilmis versiyasidir.

IMMPUMEHEHUE DATA MINING TEXHOJIOT'WI TP PEIIEHUH
ATPOSKOJIOTHYECKHUX 3AJIAY

Knrwueewvie cnoea: C60p JaHHBIX, MAaTEMAaTUYCCKHUC MOJIACIIM, ONTUMH3ALUA IIPOLICCCOB
YIpaBJICHUA, BAPpHUAHTEI I10JIMBA, IIOCCBHAA IIPOAYKIH.

Pe3rome: TCSI/IC paCCManI/IBaeT BO3MOXHOCTH HpI/IMeHeHI/IS{ COBpeMeHHBIX NHHOBAIIMOHHBIX
texHosxorud Data mining uisi onTUMHU3ALMK yIPaBICHUsS] BOJHO-COJIEBBIM OOMEHOM B TIOYBEHHOM
cnoe. llpemmaraemplii METON pEIICHUS MaTEeMaTHUYECKHX MOJEJIeH mpeacTaBiseT coboit
YIIy4IIEHHBIA BapHAHT U3BECTHOI'O METO/Ia TPYIIIIOBOrO yuyeTta aprymMmeHToB (MI'VA).
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V BOLMO
RIYAZIYYAT VO INFORMATIKANIN TODRISININ AKTUAL MOSOLOLORI

KOMPUTER TEXNIKASINDAN ISTIFAD® ETMOKLO TODRIS PROSESININ ELMI
PEDAQOJI 9SASLARI
Alyeva Elmira
Azarbaycan Doviat Pedaqoji Universiteti, Baki, Azarbaycan

Hazirki dovrde moktab tocriibasinde kompiiter texnikasinin elmi asaslarla totbiqini, tolimin
yeni texnologiyasinin perespektivliyini vo prognozlarinin iglonmasi tolob edir ki, bu sahado genis
fundamental vo totbiqi psixoloji-pedaqoji todqigatlar aparilsin vo bunun naticosindo yeni
texnologiyadan istifado edilsin. Bu ndqteyi-nozordon aktual vo prinsipial vozifo ondan ibaratdir ki,
tolim-tarbiya prosesinin tagkili macalalari optimal hall olunsun va bu vaxt asas istiqgamat tolimin yeni
texnologiyasinin yaradilmasina va talabalorin tofokkiiriinii inkisafina yonaldilsin.

Hazirda bu problemin hollindos asas olan agagadaki tendensiyalar1 gdstormok olar ki, bunlarin
da tohsil sistemi {i¢iin boylik ohomiyyati vardir. Yeni informasiya texnologiyasinin totbiqi ilo golocok
tohsil problemlorinin hallinds nozars almaq lazimdir ki, bu is yalniz texnikanin inkisafi ilo hall edilo
bilmoz. Cilinki kompiiter 6z-6zliiyiindo tolim modoniyyatinin real goraitini tomin etmir. Ona gors do
yaradilacaq yeni tipli pedaqoji texnologiyalarin elmi cohotdon osaslandirilmasi ¢ox zoruridir. Bu
texnologiya tolobolorin tolim prosesindo foaliyyat prosesindo foaliyyot imkanlarini, onlarin yaradici
foaliyyetini tomin edon kompiiter texnologiyasi bazasinda olmasidir.

1. Tolimds kompiiter texnikasindan istifado probleminin hallinds iki asas vo daha perespektiv
yanagmanin formalagdirilmasi. Birinci yanagma proyektlogdirmo vo todris soraitinin kompiiterlo
reallagdirilmasi ilo alagadardir. Bu da obyektlorin genis modellogdirilmasini tomin etmali va inteqral
todris fonlorinin yaradilmasina gotirib ¢ixartmalidir. Ikinci yanasma bu vasitalorin kdmayi ilo birgs
va fordi tadris foaliyyatinin olmasi ilo alagadardir. Bu vaxt kompozisiya prosesloring, miisllim va
tolobalorin 6z aralarinda genis garsiliqh foaliyyating istinad edilmolidir.

2. Yeni pedaqoji texnologiyalarin iglonilmasi vo onlarin tatbiqi ilo barabar, kompiiter toliminin
tolobalarin tofokkiiriiniin inkisafina tosiri izra nozarot sistemi do genis viisat tapir.

Bu istigamatds yaradilan psixodiagnostik va psixoloji-pedaqoji korreksiya metodlart miivafiq
kompiiter pedaqoji texnologiyasinin bir hissasini togkil edir. Tolimin kompiiterlosdirilmasi miiasir
insan - masin sisteminin ictimai hoyatin biitiin saholorino daxil olmasinin intensiv formalarindan
biridir. Bu sistemlorin nozariyyasina miivafiq olaraq, onlarin aparict komponenti insan faaliyyatidir,
masin komponenti iso onun somorali yolla reallasdirilmasidir. Insan foaliyyatinin bir ¢ox miixtalif
nov vo formalart mévcuddur, bunun da genetik asasin1 onun omok foaliyyati togkil edir. Tarixi inkisaf
prosesindo insanin digor faaliyyat novlori do yaranmigdir. Buraya daxildir; oyun, tadris, elmi va s.
ndvlor. Foaliyyatin biitiin ndvlori 6z konkret mozmununu reallasdiraraq, imumi qurulusa malikdir.
Homin qurulusa asagidakilar daxildir: tolabatlar, motivlor, vozifslor, amaoliyyatlar. ©gor insanin
harakotlori miioyyon foaliyyat mogsadino miivafigdirso, bu vaxt hor hansi bir horokoto daxil olan
omoliyyatlar homin mogsado nail olmaga komok edir. ©gor insan foaliyyatinin yerino yetirilmasi
prosesina masin kimi bels bir vasits daxil olursa, bu zaman insan 6z harokatinin miioyyan hissasinin
operatorluq formasinda hoyata kecirilmasini masina tapsirir. Bu vaxt horokot vo omoliyyatlar arasinda
qanunauygunluqglar 6ziinii gostorir: Hor hansi bir horokot 6z mogsadini itirse, o amaliyyata ¢evrilir,
miioyyon amoliyyatlarin mogsado nail olmasi iso onu harokats cevirir. Belo garsiligh ¢evirms insan -
masin sistemlorinin hazirlanmasi prosesindo nozors alinir. Miioyyon konkret foaliyyst ndviino
miivafiq olan insan - masin sistemindo insan miioyyon tolobat vo motivlors riayat edorok 6z garsisinda
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vazifalor qoyur, lakin homin vazifalorin hallins istigamatlondirilmis harokatin operatorluq hissosini
masgin vasitosilo hoyata kecirir. Basqa sozlo desak, belo bir sistem iso diisdiikdo foaliyysatin mogsadi
insan torafindon miioyyonlogdirilir, magsada nail olmaq iso, ya'ni miioyyan real mohsulun alinmasi
prosesi masin torofindon hoyata kegirilir. Lakin hor bir insan - magin sistemi o vaxt somaro verir ki,
onun komponentlori arasinda uzlasma olsun, masindan istifado diizgiin hoyata kegirilocok insanin
biitov foaliyyetino daxil olsun vo bu zaman onun (insanin) tolobati, motivi, maqgsadi vo horakatlori
biitov sistemin mohsuldar islomasino gotirib ¢ixarir.

Beloliklo, insan harokatinin operativ hissasi qirilmaz sokildoe maqsade catmagq sortlori ilo bagh
oldugu {i¢iin onun (insanin), masin vasitolorindon istifadosi ¢cox miixtolif sokilds hoyata kegirilo bilor.
Masalan, bels hal lazimi moahsulun keyfiyyasting, alds edilon siir'sting, foaliyyst géstoron adamin fiziki
vo psixi imkanlarina, bu sortlorin doyisdirilmasina aid ola bilar. Insan - masin sistemlori o vaxt magbul
sayilir ki, insan bu va digar sabobdon 6z isinin, bir hissasini ya'ni operatorluq vazifasini hoyata kegira
bilmir vo bunu onun avazine masin icra edir. Mo'lum oldugu kimi, an'anovi maginlar asasan insanin
gordiiyli isi yerina yetirir vo bu hal insanin fiziki imkanlari, alinacaq mahsulun yaradilmasi siir'sti
kimi va digor zoruri moqsadlers ¢atmaq sortlori ilo alagadardir.

“Lakin belo sortloro istigamotlondirilmis masinlar hor bir omoliyyat1 yerino yetiro bilmir.
Masalon insan harokatlarinin yerina yetirilmasi sortlorinin siir'atlo doyismasi va s.”

Sonralar iso miiasir elektronikanin vo hesablama texnikasinin kdmayilo informatikanin
yaradilmas1 movcud voziyyats xeyli ta'sir gostormisdir. Kompiiter insan torofinden aparilan oqli
omoliyyatlarin icrasina niifuz edir. Bu név omoliyyatlar, bir qayda olaraq tolob edir ki, insan boytik
miqdarda tez doyison vo eyni zamanda tokrar olunmayan sortlora istinad etsin. Bunlarin bir ¢oxu
insanin Oziiniin psixi xilisusiyyatlori vo onun mohsulunun funksional xiisusiyyatlori ilo alagodardir.
Elektron - hesablama maginlari, mévcud imkanlara malik olduqda, insan aqlinin yerina yetirs bilocayi
miivafiq omaliyyatlarin icrasin1 6z 6hdosina gotiirs bilar.

Tolim foaliyyoti, 6ziiniin spesifik mozmununa miivafiq olaraq, imkan verir ki, insan
timumilogdirilmis noazori bilik vo bacariglara yiyslonsin vo bu vaxt miixtolif konkret - praktik
masalalori miivaffoqiyyatlo hall eds bilsin. Insan tolobati vo onun to'lim foaliyyati motivlori ona
gotirib ¢ixarir ki, insan miiayyan bilik vo bacariqlari praktik masalalore monimsomays can atir vo
bununla o bu masalalorin diizgiin hallins hazir olur. Tolim masalslorinin xiisusiyyati ondan ibaratdir
ki, bu prosesdo insan 6z nazari bilik va bacariqlarin1 agkar edo bilir vo konkret praktik voziyyotlordo
imumilogdirilmis oamoliyyat tisullarint monimsayir. Tolim vazifolorini icra edorkon insan kifayst
qodor miirakkab to'lim omoliyyatlari ilo rastlasir. Bunlarin arasinda xiisusi olaraq asagidakilar1 qeyd
etmoak miimkiindiir:

-nozori biliklorin dyrodilmosi sisteminin asasini toskil edon imumi miinasibatlorin askara
¢ixarilmasi mogsadilo to'lim vozifolorinin doyisdirilmosi;

-agkar edilmis miinasibatlorin qrafik vo adodi formada modellosdirilmaosi;

-imumi tisul osasinda konkret-praktik mosalolorin miioyyonlosdirilib hall edilmasi;

-ovvallar yerina yetirilmis omosliyyatlar {izorindo nozaratin togkili;

-verilmis to'lim tapsiriginin imumi monimsoma tisulunun qiymatlondirilmasi.

Gostorilon to'lim omoliyyatlarinin miivoffaqiyyatls halli {i¢ilin insan nazari biliklorin miioyyon
sistemi ilo barabar bir sira konkret masalolorin hallinin timumilosdirilmis tisullarini monimsomalidir.

Oqli to'lim amoliyyatlarinin icrast ilo olageli olan to'lim omsliyyatlart ¢ox miixtalif vo
doayiskondir. Bu, todris fonninin asas mozmunu ils slagadardir. Nozors alsaq ki, to'lim amoliyyatlari
bir-biri ilo qarsiligl olagodardir vo doyiskondir, aydin olar ki, hamin amaliyyatlarin torkibini
miloyyanlosdirmak ¢ox ¢otindir. To'lim foaliyyati sahasinds insan - magin sisteminin yaradilmasinin
qarsisina ¢ixan ciddi problemlor mohz bununla slagadardir. Baxmayaraq ki, bu istiqgamotds elementar
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vo kifayot gqodor miirokkob texniki vasitolor coxdan totbiq edilirdi. Yenilik¢i xarakters malik olan
axtariglar ba’zon terminoloji baximdan giiclii miibahisalora sobob olur, ¢coxlu vaxt vo amok sorf edilir,
noticodo heg bir gorara golmok miimkiin olmur. Bunu nozoro alaraq, bizo belo golir ki, he¢ do
miibahisoloro girmadon daha ¢ox anlayislari miioyyonlosdirmok, onlarin istifado olunmasi ii¢iin
pedaqoji iscilora kdmok etmak vo bu mogsadle asagidaki termin vo anlayislara onlarin digqetini colb
etmok lazimdir. Tolimin (todrisin) mogsadi - comiyyatin toloblorine vo soxsiyyatin inkisafina uygun
gozlonilon noticolorin oldo edilmosi xarakteristikasidir. Burada qlobal vo lokal masalalor
mioyyonlogdirilmoalidir.  Lokal mogsadlor  diag-nozlagdirilir.  Qlobal  mogsodlor s
diagnozlagdirilmadan uzaq ideali 0Oziindo oks etdirir. Qlobal mogsad, lokal maogsadlorin
ardicilligindan dogur vo onun hoyata kecirilmosi homigo miirokkoblik yaradir. Osrimizin 20-Ci
illorindo ABS-da biliklorin monimsonilmoasindo insana komok edon hoaqiqi to’lim masinlarinin
hazirlanmasina cohd gostorilir. 40-50-ci illords iso proqramlasdirilmis to’lim ortaya golir ki, bu da
hesablama masinlarinin, miiasir insan-masin dyradici sistemlorinin totbiqi ilo slagodar idi. Hesablama
masinlarindan istifads ilo aparilan programlasdirilmis ta’lim tocriibasi indiys qodar 6z elmi vo praktik
ohomiyyatini itirmomisdir. Tolim prosesinde kompiiterlorin totbiqi todrisin keyfiyyetini yiiksolt-
moklo barabor miioyyon neqativ hallar da agkar etmisdir. Masalon, kompiiterdon istifado prosesindo,
biitov foaliyyat sistemini togkil edon “miiallim-sinif” masalasi istor-istomaz ayri-ayri elementlors
boliiniir. Eyni zamanda miisllim torafindon nozarat edilon “sagird-kompiiter” sistemi do yarana bilar.
Bunu nozoro alaraq, kompiiter texnologiyasinin layihslosdirilmasinde yeni {iinsiyyot tsullari
S‘miisllim-sagird”, “sagird-sagird 7 tsullar1 axtarilib tapilmalidir. Belo bir iisullarin islonmosi
asagidaki istigamotdo aparila bilor.

-kompiiterdon istifado vaxti miiollim vo sagird arasinda to’lim omokdaghigr {iglin sorait
yaradilmast;

- sagirdlor qrupu ilo kompiiter vo sagirdlorin 6zlori arasinda, qrup halinda, qarsiliqh alagoni
yarada bilocok kollektiv “layihalorin” hazirlanmast;

-kompiiterli to’lim formalarinin optimal variantlarinin miisyyanlasdiril-masi.

Kompiiter to’lim prosesinds to’limin biitovliiliyii ii¢ asas cohatlo to’min edils bilor :

- ayr1-ayr1 moktablilorin idrak foaliyystinin idare edilmasi vasitasilo;

- to’lim faaliyyatinin “miisllim-kompiiter-sagird” sistemi formasinda toskili ilo;

- miisllim vo sagird, sagirdlorin 6zlori arasinda qarsiligli slagonin vo omokdashigin toskili ilo.

Totbiginin sorhaddi olmayan yeni intellektual todris-idraki vasitslorinin meydana ¢ixmasi
praktik olaraq siibuta yetirir ki, movcud on’onavi to’lim formalari, onlarin magsedi, mozmunu va
togkili iisullar1 bu yeniliys adekvat deyil. Bununla slagodar olaraq, sonralar kompiiter texnikasindan
istifado prognozunun miisyyonlosdirmosindo daha konstruktiv vo mahiyyotco humanitar olan bir
istiqgamot gotiiriliir vo bu zaman “miisllim-sagird-sagird” ardicilligt nozordo tutulur. Tolimdo
kompiitera yarimfunksiyal1 vasito kimi yanagsma masalasi naticasindo miioyyon masalalorin halli tolob
olundu. Masoalon, kompiiterin usaqglarin bilik v torbiyasing, onlarda bilik, bacariq va vardislorin for-
malagmasina real to’sirinin miioyyanlosdirilmosi bir ¢ox alimlorin, o climlodon B.S.Qersunskinin
osarindo informatika, linqvistika, sosiologiya, xtisusi ilo intellektual psixoloji inkisafa dair moasalolora
toxunulmusdur. Belsliklo, ya’ni texnologiyanin totbiqi mohz biitiin bu saholords aparilan todqiqatlar
naticasindoa reallasa bilor. Insan foaliyyatinin bir alati vo prinsipial yeni vasitasi kimi, kompiiterin osas
xiisusiyyotlori agagidakilardan ibarotdir:

1) Kompiiter praktik olaraq imkan verir ki, ¢ox - boyiik hacmli infor-masiyadan istifado
edilsin vo bu informasiya analitik sokilds islonsin. ©lds edilocak informasiyanin hacminin kaskin
sokildo artmasi, onun alinma siir’atinin tezlosdirilmosi noticosindo insan comiyyatin informasiya
madoniyyating yiyalona bilsin;
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2) Kompiiter insanin idraki-tadqiqi fealiyystinin universal vasitosine ¢evrildi;

3) Kompiiter insanin psixi foaliyyatinin yeni foal sokildo hoyata kegiril-masini to’min edir;
masalon, biliyin mozmununun ayri-ayr1 aspektlorinin tohlili, aldo edilmis mo’lumatlarin miiqayisasi,
maonimsanilmis materialin digor informasiya ilo tamamlanmasi va s. Biitiin bunlar praktik faaliyyatin
togkilindo fayda verir;

4) Kompiiter 6z foaliyyotino goro vasitodon forqli olaraq elo qiivvatli “silahdir” ki, onun
komoyilo icra olunan faaliyyotin mozmunu iizorindo operativ doyisiklik aparmaq miimkiindiir.
Bununla insan ti¢iin real imkan yaranir ki, o tofokkiiriin inkisaf etdirilmasi isindo yeni prinsipal vasito
kimi istifads etsin;

5) Kompiiter insan foaliyystinin digor alotlori sirasinda xiisusi kommunikativ xassayo
malikdir. Bu da onu hor hansi digor vasitolordon forglondirir. Kompiiter yalniz insanin
intellektualligint vo imkanlarini genislondirmir, o eyni zamanda insanin yaddasina, emosialligina,
tofokkiiriine vo maraqlarina miisbat tosir gostorir vo an asas1 kompiiter insanin foaliyyastini doyisdirir
va yenilogdirir.

Insan o vaxt 0z foaliyystini diizgiin vo miistoqil doyisdire bilir ki, o mogsadyonlii va
mozmunlu istigamat gotiirsiin, 6z isini hortorofli planlasdirsin, transformasiya etsin vo miistaqil
quragdirma iglori apara bilsin. Kompiiter ona gora bels bir imkana malikdir ki, burada har bir cavab,
va ya model, ixtisar, edilmis imumilosdirilmis sokilda verils bilir. Belo bir vaziyyat miivafiq tohlil,
qiymatlondirmo vo nozarst miiollim torofindon somoroli aparilir. Miiasir pedaqoji tocriibanin
gostordiyi kimi, todris prosesindo kompiiterdon istifads, asason, asagidaki dord ndév masoslolorin
hallino yonoldilir.

Birinci, kompiiter texnikasindan mévcud didaktik masalalor sisteminin daha somorali halli
tigtin komoakgi bir vasito kimi istifads edilir.

Ikinci, kompiiter texnikasi elo bir vasito ola bilor ki, onun 6hdesino ayri-ayr1 didaktik
mosalalorin holli qoyulur. Lakin bu vaxt masinsiz to’limin iimumi qurulusu, mogsod vo vozifolori
mohdudlagdirmamalidir. Eyni zamanda todrisin mozmununun 06zl kompiiters daxil edilir.
Kompiiterin bels bir funksiyasi imkan verir ki, miiallim faaliyyatinin modellogdirilmasi prosesi genis
vo saxolonmis sokildo hoyata kegirilsin.

Ucgiincii, kompiiterden istifade imkan verir ki, an’onavi yolla hall olun-mayan yeni didaktik
masalalor qorunub miivaffoqiyyatlo hoall edilsin.

Dordiincli, kompiiter monimsomoa  obyektlorinin  konstruktivlosdirmo  yolu ilo
modellogdirmonin bir vasitasi kimi istifado edilo bilor. Bu vaxt to’limin prinsipial yeni strategiyast
hoyata kegirilir.

Yuxarida sadalanan masalalorin imumi mozmununu nazars alaraq, bu istigamotdo kompiiter
to’lim vasitolorinin vo to’lim sistemlorinin layiholog-dirilmosine verilon toloblori asagidaki kimi
miloyyanlosdirmak olar. Birinci qrup taloblar, to’lim prosesinds monimsonilmasi tigiin ayrilmis vaxtin
secilmasi vo xarakterizo edilmosi ilo olagodardir. Bunlar layihslogdirilon to’lim soraitinin
mozmununun asasini togkil edir. Bu taloblarin yerina yetirilmasi imkan verir ki, to’lim prosesindo
konkret fonnin vo ya onun bolmosinin montiqi-psixoloji osaslari tam to’min olunsun. Bu vaxt
sagirdlor kompiiterin vasitosi ilo timumilosdirilmis nozari biliklori, modellosdirilmanin qrafik isarovi
iisullarint miiveffoqiyyatlo monimsayirlor. Bu qrup toloblors asagidakilar daxildir:

a) bilik sahasinin, onun ilkin elementlorinin vo miinasibstlorinin miisyyonlosdirilmasi;

b) monimsama obyektinin mantiqi komplektinin miisyyanlosdirilmasi, onun amolo golmasi,
cevrilmasi vo qurulmasinin adekvat soraitinin tosviri: todris vo konkret-praktik masololorin
sistemlorinin miioyyanlosdirilmosi va tosviri; obyektin modellosdirmo vasitosilo monimsonilmasi;
todris materiallarinin vo monimsoms vasitolorinin kontekstual miioyyanlogdirilmasi;
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v) masalonin kontekstual problemlosdirilmasini elo aparmaq lazimdir ki, bu vaxt bir torofdon
axtarilmis empirik strategiyasi nozoro alinsin vo ya xeyli mohdudlasdirilsin, digor torofdon homin
vasito, lisul vo priyomlarin monimsonilmasi to’min edilsin.

Adi ¢okilmis toloblori to'min edon kompiiter todris hesablama texnikast komplekti ¢ox
miirokkob va ¢oxsaxsli bir sistemdir. Bu sistemo, dyronilon bilik sahasinin obyektinin xassolorinin
oyani sokildo nlimayis etdiro bilon «tobii» soviyyali elementlor toplusu osas miinasibatlorin agkar
edilmasi, sorhoadlorin miioyyon edilmasi magsadilo masolonin mozmunu daxildir. Bu zaman askar
edilmis oalago vo miinasibatlorin mozmuna miivafiq olmalidir; miixtslif soviyyali elementlor toplusu
(bunlar imkan vermalidir ki, sagirdlor monimsoma obyektinin saviyyasini elo qursunlar ki, verilmis
todris materialin1 lazimi soviyyodo monimsasinlor): model soviyyoli elementlorin omsliyyat
iisullarinin quragdirilmasi tigiin qarsiligli slagalori (cadveallorin qurulmasi, parametrlorin doyismosinin
grafik oksi, formullarin qurulmasi vs s.)); natural model elementlorlo amsliyyatlarin ardicilligina sads
tisullarin daha miirakkeb to’sirlars sintezilo alagodardir.

Ikinci qrup toloblar sagirdlorin todris amaliyyatlarinin tomining, insanla kompiiter texnikasi
arasinda is reciminin doyisdirilmoesine aiddir. Bu qrup toloblor asagidakilardir:

a) sagirdlorin to’lim prosesindo gotiirdiiyii omoliyyatlarin planlagdirilmasinin monimsomao
obyektinin strukturuna miivafiq olmast;

b) todris foaliyyatinin ilkin omoliyyatlarinin monimsonilmosindon baglayaraq daha miirokkob
birlogsmalorin monimsoms prinsiping riayot edilmasi;

V) omoaliyyatlarin doyisdirilmasi vo alagali amaliyyatlarin mohdudlasdiriimast;

q) i$ ndviiniin, onun icra olunmasi tempinin, mosalonin ¢otinlik soviyyasinin, modelin
noviiniin sorbast se¢ilmoasinin to’min edilmasi (bunlarin kdmayilo monimsomo obyekti yenidon
canlandirilir);

d) mazmunun vo amaliyyat naticasinin operativ tadqiq edilmasi imkanlarinin to’min edilmasi.
Belo bir situasiyanin yaradilmasina aid konkret-praktik masalalorin halli marhalasi {igiin saciyyavi
olan masalaloro baxilmali vo sagirdlorin se¢ilmis obyekt iizorindo genis islor aparmasina sorait
yaradilmalidir.

Hazirlanmig konkret dyrodici kompiiter programinin hayata kegirilmasi, toloblora miivafiq
olaraq sagirdlorin to’lim situasiyasina adekvat daxil olmasi sortino osaslanmalidir. Noticods miiollim,
elektron-hesablama masin1 vo sagird qarsiligl olagonin somoarali iisullari hoyata kegirilir. Belo
iisullara kompiiterlo is niimunosinin sagirdloro niimayis etdirilmosi, kompiiter to’lim masalosinin
hollindo sagirdlor arasinda omoliyyatlarin boliisdiiriilmosi, qarsiligdi nozarot vo goriilon isin
qiymatlondirilmasi vo s. daxildir. Buna gora do iicilincii qrup toloblors to’lim soraitinin togkilinin
to’min edilmasi masalosi, yoni sagird vo miisllimin qarsiligh slage tisullarinin sadalanmasi (fordi,
grup, qruplararasi, grupdaxili) daxildir. Komputer ta’lim soraitinin togkilino daxildir:

-tolim situasiyalar1 elo layiholondirilmalidir ki, miisllimlo sagird arasinda, sagirdlorin 6zlori
arasinda dinamik anlasilma yaransin; bu, anlagmanin miixtolif togkil formalar1 ola bilor. Masalon,
canli to’lim omokdasligi. Bu zaman obyektin kompiiterlogdirmo modeli birgs yerino yetirilir. Birgo
foaliyyot istirak¢ilar1 arasinda komputer dialoqu aparilir, biitov obyektin qrup soklindo
modellosdirilmosi, bir sira obyektlorin slago vo horokot qanunlarinin birgo modellosdirilmasi va s.
Komputer texnologiyasinin komayile asagidakilar: to’min etmok miimkiindiir:

a) sagird qruplarinda kommunikativ tolim qarsilight slagenin moaqsadyonlii togkili (bu vaxt
birgo isin togkili formalarinin tohliline vo yeni olagolondirms iisullarinin axtarilmasina imkan
yaranir);

b) tolimlo qarsiligli olagalorin prosesi ilo onun naticolorinin masin vasitasilo qeyds alinmast;
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v) tolim prosesinda birgoe foaliyyatin qiymatlondirilmasi v ya bir ne¢o magsinda Syrononlorin
birgs isinin toskili; (bu halda imumi model - masalo qo-yulmalidir).

Bu zaman to’lim olagalori ilo iradonin proqramlasdirilmas: asagidaki elementlori nozords
tutmalidir.

a) prezentasiya alaqosi (monitor);

b) operativ omoliyyatlar vo refleksiv-kommunikativ omoliyyatlar olagosi (klaviatura);

v) kommunikasiya v kooperasiyalar slagasi (qarsiligli islorin uzlasdirma prosedurasi).

Qeyd etmok lazimdir ki, slagslondirme konturunun biitiin hissolori six slagali vo ya sagirdin
is foaliyyating tabe olaraq avtomatik idars olunmalidir.

HAYYHBIE NIEJAT'OT'MYECKHE OCHOBbBI OBPA3OBATEJBHOI'O NTPOLECCA C
HUCHOJB30BAHUEM KOMIIBIOTEPHOI'O OBOPYJIOBAHUSA
Kniouesvie cnosa: xomnbiotep, yueOHbIH Iporiecc, METOAMKa, (hopMa Ioxo/a, OnepaTHB
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Summary: This article shows the optimal solution to codes for organizing the educational
process as an urgent and fundamental task using computer technology, as well as the scientific and
pedagogical basis of the educational process for the development of new technologies and the
development of students' thinking.
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PARAMETR DAXIL OLAN TONLIK VO BORABORSILIKLIORIN HIOLLI
Agayarov M.H., Sadiqov M.N.
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e-mail: mehman.sadiqov.2016@mail.ru

Parametr daxil olan masalalara orta moktabin riyaziyyat proqraminda az yer verilir, lakin
riyaziyyat fonni tizro yiiksok toloblor wverilon ali moktoblorin imtahanlarinda, riyaziyyat
olimpiadalarinda belo masalalors tez-tez rast olur. Bu onunla slagodardir ki, parametrdon asili olan
moasalalorin kémayi ilo sagirdlarin maktob riyaziyyat kursunun asas bolmalori {izro manimsadiklori
biliklori, riyazi vo montiqi diistinma gabiliyystini giymatlondirmok miimkiindiir.
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Taocriibo gostorir ki, parametrdon asili olan masalalor sgirdlor tigiin “ke¢ilma Saddir”. Ona goro

do masalani hall etmak tigiin xiisusi hazirliq lazimdir. Bu moaqgsadlo parametr daxil olan tonlik va
barabarsiliklarin halli tigiin bazi asas metodlar misallarla sarh olunur.

Parametrdon asili mosalolori asasen, asagidaki qruplara ayirmaq olar: 1)Xatti tonlik vo

barabarsizliklorin halli; 2)Kvadrat tonlik vo borabarsizliklorin arasdirilmsi; 3)Ustlii, logarifmik,
irrasional v trigonometrik tonlik va barabarsizliklarin halli; 4)Tonliklor sisteminin halli.

yoxdur: x € @; ¢) a # 2 va a # 3 olarsa, tonliyin yegans holli var: x = %

Indi bu hallardan bozilorini otrafli nozorden kegirak.
Misal 1. Tonliyi holl edin: (a? + 6)x = 5ax + a — 2.
Halli. Verilon tonliyiasagidaki kimi gevirak:
(@>+6)x=5ax+a-2 (@ -5a+6)x=a—-2¢&
sa-3)a—-2)x=a-2.
Sonuncu tinlikdon goriindiiyii kimi, burada {i¢ hal ola bilor:
a) a = 2 olarsa, tonliyin sonsuz sayda halli var: x € R; b) a = 3 olarsa, tanliyin halli

Cavab: ogor a = 2 olarsa, x € R; ogor a = 3 olarsa, x € @; ogor a # 2 vo a # 3 olarsa,
1

a-3
Misal 2. a-nin biitiin giymatlori {igiin ax? + Ba+ 1)x+2 =10
tonliyinin koklorinin sayini tapin.
Holli. iki hala baxaq.
1) a = 0. Onda verilmis tonlik xatti tonlikdir:
x + 2 =0 & x = —2, yoni bu halda tonliyin bir kokii var;
2) a # 0. Onda tonlik kvadrat tonlik olur. Onun diskriminantini tapaq: D = 9a? — 2a + 1.
9a? — 2a + 1 = 0 tonliyino baxagq. D = 4 — 36 < 0, demali, tonliyin haqiqi koklori yoxdur,

yoni 9a? — 2a + 1 kvadrat tighadlisi ya miisbat, ya da manfidir. Bu halda a-nm istonilon giymatindo
9a? —2a+1>0.

Belaliklo, biitiin a # 0 ii¢iin 9a® — 2a + 1 > 0.
(-3a-1)+VD

Demali, ax? + (3a + 1)x + 2 = 0 tonliyinin iki kokii var: x; , = ”

Cavab: a = 0 oldugda tonliyin bir kokii; a # 0 olduqda iki kokii var.

Misal 3. p parametrinin hansi1 giymotlorindo 4% + 2¥*2 + 7 =p — 47X — 2. 21%
tonliyinin holli var?

Holli. Tutag ki, t = 2* > 0. Onda verilon tonlik asagidaki soklo diisor:

t2+4t+(7—p)+§+ti2=0. (2)
Alinan tonlik qayitma tonlikdir. Onu y =t +% ovozlomasi ils hall edok. Askardir ki, y =

t

t2+1  (t-1)2%+2¢
t

> 2. (2) tonliyini asagidaki kimi ¢evirak:

1 1
<t2+2+t—2>+4(t+?)+(5—p)=y2+4y+(5—p)=0.

z =y? + 4y + (5 — p) parabolasinin tops ndqtasi z oxundan solda yerlasir vo onun gollar

yuxart yonaldiyindon y > 2 kokii yalmiz vo yalniz z(2) <0 4+8+5—-p<0op=>17
oldugda miimkiindiir.

Cavab: p € [17; 4+0).
Misal 4. a parametrinin hansi qiymatlorndo
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x2—=Qa+1x+a?-3=y,
{yz—(2a+1)y+a2—3=x

tonliklor sisteminin yegana halli var?

Holli. Qeyd edak ki, agar bu sistemin x = m,y = n halli varsa, onun x = n,y = m halli do
var (tonliklor sistemi simmetrik oldugundan). Demali, m = n va ya x = y borabarliyi 6donmalidir.
Onda asagidaki tonliklori alariq:

x> —QRa+Dx+a?-3=x,x2-—Qa+1Dx+a*—-3=x.

Bu tonliklorin yegano halli olmalidir. Bunun {igiin

D
i (a+1)2—-(@a*-3)=2a+4=0,a=-2.
x2+3x+1=y,
y2+3y+1=ux
Sistemin tonliklorini hadba-had ¢ixsaq, (x — y)(x + y + 4) = 0 tonliyini alariq. Burada iki
hal mimkiindir: ) x =y=-1;2)x+y+4=0,y = —x — 4.

Onda asagidaki tonliklor sistemini alariq: {

Birinci tonlikde y = —x — 4 nozoro alsaq, x? + 4x + 5 = 0 alariq. Bu tonliyin iso holli
yoxdur.
Cavab: a = —2.

PEIIEHUE YPABHEHUW 1 HEPABEHCTB C TIAPAMETPAMHU
Knioueewvie cnoga: ypaBHeHNE, HEPABEHCTBO, CUCTEMA ypaBHEHUIL, TapamMeTp.
Pe3rome. B ctatbe Ha mpuMepax OOBSCHSIOTCS HEKOTOPBIE OCHOBHBIE METOJbI PELICHHS
YpaBHEHUN U HEPABEHCTB, KOTOPbIE BKIIFOYAIOT apaMeTPhL.

SOLVING EQUATIONS AND INEQUALITIES WITH PARAMETERS
Key words: equation, inequality, system of equations, parameter.
Summary:The article explains some basic methods for solving equations and inequalities,
which include parameters, using examples.
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IBTIDAI SINIFLORDO KOMIYYOTLOR ARASINDA MUTONASIB
ASILILIQLARIN OYRODILMOSININ NOZORi OSASLARI
Asurov Mehdixan Mammad oglu
Azarbaycan Dévlat Pedaqoji Baki sahari, Azarbaycan
e-mail:ashurovmm@mail.ru

Ibtidai siniflordo komiyyatlor arasinda miitonasib asililiga aid mosalolor mozmununa goro
asason asagidaki 3 qrup kemyatlorlo baghidir:

1. Qimot, migdar va doyar;

2. Omok mohsuldarlig, isin migdari va isin hacmi;
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3. Siirat, zaman ve mosafo.

Qiymat — yalniz bir agyaya moxsus olan dlglidiir, yoani alinacaq asyanin bir vahidi ti¢iin
oda-nilmali olan pul mablagidir. Masalon, bir qutu sirniyyat, bir kq kartof vo s. almaq {igiin
6danilmali olan pul mablagi onun giymatidir. Onu a ils isars edok.

Miqdar (say)— Alinacaq eyni (eyni qimatli) osya sayini bildirir. Onu n ilo isars edok. Maso-
lon, 3 ¢orak, 6 kq kartof. Burada ¢oraklorin say1 3, kilogramlarla kartofun miqdar1 6-dir.

Dayar — Alinmis biitiin eyni qiymatli ogyalara verilon pul mablagidir. Onu C ils isaro edok.
Masalan, bir kilogrami 3 manata olan 2 kq saftaliya verilon 6 manat pul 2 kq saftalinin doyaridir.
Bu komiyyatlor arasindaki asililigi C=a - n kimi ifads etmok olar. Qeyd edok ki,

o Qiymot sabit oldugda doyar miqdarla diiz miitonasib asliliqda;

o Miqdar sabit oldugda doyar giymatlo diiz miitonasib asliliqda;

o Dayar sabit oldugda migdar giymatls tors miitonasib asliligdadirlar. Bu kamiyatlora
aid masalalari do 3 nove airmaq olar:

1. Qiymot (a) vo migdar(n) malum olduqda doyarin (C) tapilmasina aid sado masalalor
- Dayari miiayyon etmok {igiin qiymotimiqdara vurmaq lazimdir: C=a - n.

2. Qiymat (a) vo doyar (C) molum oldugda miqdarin (n) tapilmasina aid sads
moasalalor - Migdar1 miiayyan etmok tigiin doyari gimats bolmak lazimdir: n=C:a.

3. Dayar (C) va migdar (n) molum oldugda gimatin (a) tapilmasina aid sade masalalor-

Qiymatii miiayyan etmoak ii¢iin doyari miqdara bolmok lazimdir: a= C:n.

Ibtidai siniflordo Syranilon ikinci grup kemiyyotlor omok mohsuldarligi, isin migdar1 va
isin hacmidir.

9mok mahsuldarhg: — vahid zamanda goriilon isdir. Masalon dozgahin bir saatda gordiiyii
is, insanin bir glinds topladigi pambiq vo s. Onu a il isars edok.

Isin migdar1 — Eyni mohsuldarligla goriilen isin iimumi miqdar1 vo ya say1. Masalon, eyni
mohsuldarligla isloyan dozgahi isladiyi saatlarin migdari, eyni mohsuldarligla isloyan pambiggini
is glinlorinin sa1 va s. Onu n ilo isars edak.

Isin hacmi — Biitiin is miiddoti orzinde goriilmiis is. Masalon, 5 saat orzindo dozgahin
hazirladigr detallarin sayi, eyni mohsuldarligla pambiggimin 10 giin orzinds topladigi pambigin
miqdari va S. Onu M ils isars edok.

Bu komiyyatlor arasindaki asililigit M= a - n kimi ifado etmok olar. Bu komiyyatlor
arasindaki asililiglar asagidaki kimidir.

. Omok mohsuldarligi sabit oldugda isin hacmi isin miqdart diiz miitonasib asililiqda;

o Isin migdar1 sabit olduqda isin hacmi amok mohsuldarlig: diiz miitonasib asliliqda;

o Isin hocmi sabit oldugda isin miqdart omok mohsuldarligi tors miitonasib
aslihigdadirlar.

Bu komiyatlors aid masalalari do 3 néve airmaq olar:

1. Omok mohsuldarligr (a) vo isin miqdair(n) malum olduqda isin hacminin (M)

tapilmasina aid sado masalalor — isin hacmini miiayyan etmak iig¢iin amok mohsuldarligini igin
miqdaria vurmaq lazimdir: M= a-n.

2. Omok mohsuldarligi (a) vo isin hacmi (M) malum oldugda isin migdarinin (n)
tapilmasina aid sado mosalolor - Isin migdarini miioyyon etmok iigiin isin hocmini
omokmohsuldarligina bélmok lazimdir: n=M:a.

3. Isin hacmi (M) vo isin miqdar1 (n) molum oldugda amok mohsuldarliginin (a)
tapilmasina aid sado masalalor- ©mok mohsildarligini miisyyan etmok fii¢iin isin hacminin isin
miqgdarina bolmok lazimdir: a=M:n.
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Ibtidai siniflorde dyronilon {iglincii qrup komiyyatlor siirat, zaman, mosafs
kamiyatlaridir.

Siirat — vahid zamanda gedilon yoldur. Masalon, avtomobilin va ya piyadanin bir saatda
getdiyi yol, Onu v ilo isars edok.

Zaman — Eyni siirotlo gedilon biitiin yola sorf olunan vaxt miiddsti. Masalon, avtomobilin
V5 ya piyadanin biitiin yola sarf etdiyi saatlarin say1. Onu t ilo isaro edok.

Gedilan yol (masafa) — Biitiin zaman arzinds gedilmis yol.

Masalan, 4 saat arzindo siiratlo harokot edon avtomobilin bu miiddstin arzinds getdiyi yol.
Onu S ilo isars edok.

Bu komiyyatlor arasindaki asililigi S=v - t kimi ifado etmok olar. Bu kamiyyatlor arasindaki
asililiglar asagidaki kimidir.

o Siirat sabit oldugda gedils yol bu yola sarf olunan zamanla diiz miitonasib asliliqda;

o Gedilan yol sabit olduqda siirat zamanla tors miitonasib asliliqda;

o Zaman sabit olduqda edilan yol siiratlo diiz miitonasib asliligdadirlar.

Bu kemiyatlors aid masalalari do 3 ndve airmaq olar:

1. Siirat (V) Vo isin zaman(t) molum oldugda moasafoni (S)n tapilmasina aid sado
moasalalor — mosafoni miioyyan etmok tigiin siiriti zamana vurmaq lazimdir: S= v- t.

2. Stirat(v) vo masafa (S) malum oldugda zamanin (t) tapilmasina aid sado masalalor
— Zaman1 miioyyan etmok masafoni siirato bolmok lazimdir: t=S:v.

3. Mosafa vo zaman (t) molum olduqda stiratin (v) tapilmasina aid sado masalalor-

stirati miioyyan etmok {igiinamana mosafoniz bolmok lazimdir: v=S:t.

TEOPETHUYECKUE OCHOBbBI OBYUEHUS TPOITOPIIMOHAJIBHBIX

3ABUCUMOCTEHN MEXIY BEJJUUYUMHAMU B HAYAJIBHBIX KJIACCAX

Kniouesvie cnosa. mpomnopuroOHANbHBIE BEIUYUHBI, II€HA, KOIUYECTBO U CTOUMOCTD,
MIPOU3BOJUTENILHOCTh TPYyJa, KOJIMYECTBO paboThl M 00BeM pabOTBl, CKOPOCTh, BpEMS,
paccTosiHuE.

Pe3tome. B >TOM unccienoBaHu ObUTM pa3paboOTaHbl MPOMOPLUOHATIBHBIE OTHOLICHHUS
MEXy LIEHOM, CTOMMOCTBIO M KOJIMYECTBOM, a TAKXKE MPOU3BOAUTEIBLHOCTh TPYyJa, KOJYECTBO
paboThl U 00bEeM paboThI, @ TAKXKE 3aBUCUMOCTh MEKIY CKOPOCTBIO, BDEMEHEM U PACCTOSTHUEM.
[TpuBenens! HopMyIbl 3aBUCUMOCTEN MEKy BETMUYMHAMH BCEX TPOEK BEJIMUMH U UX TUIIBI 3a/1a4.

THEORETICAL BASES OF TEACHING PROPORTIONAL DEPENDENCES
BETWEEN QUANTITIES IN PRIMATY SCHOOL

Key words: proportional values, price, quantity and cost, labor productivity, quantity of
work and volume of work, speed, time, distance

Summary: In this study, a proportional relationship was developed between price, cost and
quantity, as well as labor productivity, number of work and the amount of work, as well as the
relationship between speed, time and distance. Formulas of dependencies between the values of
all triples of quantities and their types of tasks are given. Furthermore,, proportional relationships
between price, value, and quantity, as well as labor productivity, the amount of work, and the
volume of work, as well as the dependencies between speed, time, and distance were developed.
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ODODLORIN MUQAYISOSININ VO QiYMOTLONDIRILMOSININ MUXTOLIF
METODLARI
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Praktikada miixtolif qarisig-irrasional vo transendent ododlorin hesablanmasi vo onlarin
miiqayisasi homiso maraq doguran sahs olmaqla yanasi, bazi hallarda g¢atinliklorlo do miisayiot
olunmaqdadir.

[k &nco odadlarin miigayisasi ii¢iin bir nego metodikani yada salaq:

1. iki ododin miiqayisesi {i¢iin onlarm farqinin sifirla (“0”") miigayisasi;

2. ki adodin miiqayisasi iigiin onlarm nisbatinin vahidlo (“1°") miiqayisasi;

Bu iki miigayiso metodu ilk miiqayiso metodlar1 olaraq on timumisidir.Lakin, miirokkob
adadlards onlarin farginin va ya nisbatinin 6zlari do Kifayat godar miirakkob oldugundan bu ananovi
metodlar igo yaramur.

3. Malum adadi barabarsizliklar;

a)Kosi barabarsizliyi : a; > 0 va a, > 0 iigiin al;az > \Ja,a,

b)Kosi barabarsizliyindon natico kimi alinan barabarsizlik: Hasillori 1-o0 barabar olan:
X1, X3, ., Xp = 1 0lan n sayda miisbat adadlorin comi iigiin homisa dogru olan
X1 + x5 + -+ x, = n boraborsizliyi .
c)Bernu barabarsizliyi: (gismon miirokkab) ; yani, agor x = —1 vo 0 < a <1 iss, onda
1+ x)% <1+ ax vs sair.
Odadlorin miigayisasi {iglin daha timumi olan metod, analizin tatbigi ilo, yoni verilmis
ododlora miivafiq miioyyan funksiyanin (vo ya funksiyalarin) qobul edilorok , arasdirilmasi vo
odadlarin miiqayisasina todbigi.Magalodo asasen, bu metod tizorinds fikirlorimizi paylasacagiq.

Misallar tizro miixtolif yanagsmalara kegok:

Misal 1. Orta moktob elementar riyaziyyat kursunda olan logarifmaya aid ododlorin
miiqayisasi zamani tez-tez bu tip misallara rast galinir.

Odadlari miiqayiss edin; 1)log; 4 vo ya log, 5 ; 2) logs 6 Vo ya logg 7

3) logy1 12 va ya log, 13 va s. kimi odadlardon hansi boytikdiir?

Bu tip adadloari bir nega iisulla (an az1 iki) miiqayise etmok olar:

Liisul: Bu tisulun mahiyyati ondan ibarotdir ki, verilmis iki adad arasinda yeni vo har iki
odadls gisman asan miiqayise olunan bir adadin yerlosdirilmasi.

Misal 1. logs 6 vo ya logg 7 adadlorini miigayiso edak.

logs 6 —logs 5 = logs g; loge 7 — logg 6 = logg %yazmaq olar. indi bu iki odod arasinda
yerlasan adadi tapag, bu adad loge g olar:
6 6 7
logs < logg < logg .
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logariflorin har birinin asas1 birden bdyiik oldugu ii¢iin y = log, x funksiyasinin xassasing
gora yaza bilorik:
6 6 7
logsg > log6§ > log6g
bu iss logs 6 > logg 7 demokdir.
ILiisul: logs 6 Vo ya logg 7 adadlorini miigayiss edoak.

Ovvalca har bir adadin tizarina eyni bir adadi slave edak. Sol torafs logg 5 = 1og1 —11, sag
5
torofa isa sadaca logg 5-i. Onda alariq ki,

logs 6 +

- Voya loge 7 +logg 5.

Burada, logs 6 t edadl malum a + > 2 borabarsizliyino gors ikidon boyiikdiir. Yani,

logs

Sag teraf IS0 logg 7 +1ogg 5 = logg 7 - 5 kimi yazsaq alariq ki, sag torof ikidon kigikdir.
Ciinki, logg7 +loge5 = loge 35 < logg 36 =logg 62 = 2Yoni, logg7 +logg5 <2  olar.
Belalikls, logs 6 >logg 7

II1 iisul: logs 6 Vo logg 7 oadadlorini miigayisa edoak.

logs 6 Vo ya logg 7 ; har ikisini logs 6-ya bolsak, 1 vo ya izg"z alariq (burada, logs 6 > 0).

Sonuncuya asason har torafdon kvadrat kok alsaq,
V1 voya/loge5 - loge 7

logg 5+logg 7 e  w . logg5+logg7 logs35 _ logg36 .
J10ge 5 - loge 7 S% oldugu iigiin —2¢ . Be’ — g; < g26 =1 alanq ki,

buradan da asagidakilarin dogrulugu goriiniir.
1> \/logs 5-logg 7 voyalogs 6 >logg 7.

IV iisul: Bu iisul riyazi analizin komayiylo aparilir: Malumdur ki, y = [ g( f (x))-s1 qabariq
fotD) o f@)
fl) — fx-1)

Logarifmik funksiyanin osas1 birdon boyiik olduqda , yuxariya dogru qabariq oldugundan bu
teoremin sartlorini 6dayir vo misala tatbiqgi ise goriindiiyii kimi daha somaralidir. Teoremi totbiq etsok
, log,(x + 1) <log,_; x oldugu tiglin x-i 5 gobul etmokls, alariq ki, logs 6 >loge 7. Homg¢inin x-i
11-5 borabar etmals, log,; 12 > log;, 13 oldugunu aliriq.

Misal 2. Trigonometrik adadlorin miiqayisasi.

Verllmls triqgonometrik adoadlori muqaylsa edin vos ya adadlordon hansi boyiikdiir?

funksiyadir. Onda borabarsizliyi dogrudur.

sin7° i tg6
D) v

a)m Vo ya 5 Vo ya

sin6’ tg6

sin7°

. sin6’
Liisul: a) —— Vo ya —
sin5 sin 6

Molumdur ki, sin5° > 0,sin6” > 0,sin7" > 0. Ona gora do sin6’ - sin6” vo sin5" -sin7’
yaza bilorik . sin?6’ = sin5" -sin7’ = %(cos 2" —cos12°)
1-cos 12’
2

1 1 o 1 o 1 o
-—=cos12 voya-cos2 —=cos12
2 2 2 2

. o 1 o 1 o
sin?6 = Vo ya-cos2 —>cos12

1 1 ° o O 1 °
S Vo ya—cosZ L, C0s2 < 101duguu<;un5<5c052 olar.

sin6’ < sin7
sin5’ sin6

Bu isa olma51 demoakdir.
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II iisul. Bir daha yuxaridaki teoremo osaslanaraq, sdylomok olar ki, y = sinx funksiyasi
[t | f@)

fx) T flx-1
:22 = :22 oldugu malum olar.

Indi isa riyaziyyatda moshur olan iki irrasional odadin 7 va e adadlorinin kdmoyiyls asaidaki
kimi verilmis adadlorin miigayisasine baxag.

Misal 3. e™ ilo m® adoadlori miiqayiso edak.

Arasdirma: Odadlor hor ikisi irrasional oldugundan hor hansi bir malum metodu vo ya
borabarsizliyi totbig etmoyin miimkiin olmadigi goriiniir. Funksiyalarin todqigi vo arasdirilmasi
movzusunu yada salaraq, verilmis adadlorin istirak edocayi elo bir elementar funksiya fikirlosib
tapilmalidir ki, homin funksiyanin todqiqi bizim ii¢iin asan olsun, Yyani, e, m adadlarinin barabor
oldugu x =e vo x =m qgiymatlori ii¢iin (vo ya onlarin har ikisinin eyni zamanda) verilmis
funksiyanin oadadi giymatini miigayiso etmok asan olsun.

(O; g) —do yuxariya dogru qabariq oldugundan ) barabarsizliyini 6domalidir. Yani x =

6 - gobul etsok;

Bels bir funksiya olarag: y = me funksiyasini qabul edok.

Bu funksiya arqgumentin x > e sortini 6dayan giymatlorinds homiso azalan funksiya olar. Bu
sobobdon vo e < m oldugunu noazors alsaq:

X = e Vo x = m qiymatlorinds tortib etdiyimiz funksiyanin miivafiq qiymatlori tigiin

fle) = lnf > f(m) = an oldugu molum olur. Buradan da sado c¢evrilmolor apararaq

,asagidakilar alirq ;

] 1 .
¥>%:>nlne>elnrr:>1ne”>lnne = e™ > ¢ . Demoali, e™ > 7*

Misal 4. Indi iso malum iki irrasional ododin v2 va /3 —iin kémoyi ilo tortib edilmis odadlori
miiqayiso etmays ¢alisaq:
C . V3 V2
Bdadlori miiqayiss edin: (v2) " va (V3)
Holl ilo bagh arasdirmalara baxagq:
Bu odadlorin do miigayisasi {igiin bildiyimiz metodlar komok etmir. Bu sababdon yens do

analizo bas vuraq. Ovvalca (\/i)\/§ Vo (\/§)\/E adadlarinin e-ssasdan logarifmini hesablayag.

In(v2)"* vo yaIn(v3)"*
V3Inv2 vaya+v2In+3

V2 > 0,/3 > 0 oldugu iiciin V6 > 0 olar. dadi barabarsizliklorin malum xassasine gora
\/§lnx/§v y V2Iny3

B PYTE
Inv2 Inv3
7 VoYaT - alariq.

Buyerdoy = lnTx funksiyasini qabul edarok, onu aragdiraq.

Inx

1) Moalumdur ki, y = — sl tigiin D(y) = (0; +0), yani x > 0 olmalidur.

ro L _
2)y' = (%) =5 =y = 0, x2 > 0; 5 1~ Inx = 0 olmalidir,

Inx=1;,x=e

3) (0;e] va [e;+00) -araliglarinda y'-in isarasini miiayyan edak:

x =1 € (0;e]olduguiigin f'(1) =1—-In1>0

x = e? € [e;+o0) oldugu iiciin f'(e) = % < 0 olar bu sababdon do
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y= lnTx funksiyasi (0;e] - araliginda artan; vo [e;+00) araliinda iso azalan funksiyadir deyo
bilorik.

x =2 vo x =+/3 giymotlori {igiin y = lnTx funksiyasinin f(\/f) &) f(\/?) giymatlarine
baxsaq ; vo 1 < v2 < /3 < e oldugunu nozore alsaq ,

V2 € (1;e); V3 € (1;¢) oldugu iigiin f(\/?) < f(\/§) alariq:

InVZ _ Invs
V2 V3

: . V3 vz
yani, olar. Demoli, awalo qayitsaq: (vV2) ~ < (v3) '~ olmalidir.

Elmi vyeniliyi: moaqalado orta moktab riyaziyyat  kursunun  yuxar:  siniflorinda
miirakkab ,irrasional va transendent adalorin miiqayisasinin yeni metodlar: arasdiriimis, homginin bu
metodlarin komayiyla miirokkab adadlarin miigayisasina aid niimunalorin izahli taohlili verilmigdir.

Praktik ahamiyyati va aktualligi: maqalada verilmis metodlar: va bu metodlarin tadbigini
oyranmakla sagird riyazi analizin tadbiq imkanlarindan istifada bacarigini dyranir, riyaziyyatin daha
da darinliklorina bas vura bilir, hom da ,eyni zamanda olimpiada xarakterli riyaiyyat miisabigalaring
miikommal hazirlasmaq imkant 2lda eda bilir.

PA3JIMYHBIE METO/Ibl CPABHEHUS 1 ONEHKH YU CEJI

Knroueeswvie cnosa: cpaBHeHue uncell, MppaoHaIbHbIN, TPAHCIICHIEHTHBIE YKCIIa, METObI
CpaBHEHMIA, cpeaHee apupMeTUIECKOe, HHTEPBaJ, JOrapudm, TPUTOHOMETPHUS, aTEMaTHYECKHUHA
aHaJu3, UCCIIeIOBaHNE (PYHKIIUH.

Pe3rome. B ctaThe paccMaTpuBalOTCS KaK KJIACCHUECKHE METOJbI CPaBHEHHS OCTaBHBIX
qucell, TaK)Ke METOJbl C MPUMEHEHHEM MaTeMaTH4YecKoro aHanusa. s u3ydeHHs] COCTaBHBIX U
TPAHCLIEH/IEHTHBIX YHCE] MCIONb3YIOTCA TPaJAMLMOHHBIE KIACCUYECKHE METOMbI, NMPUMEHSIOTCS
pa3IuyYHbIE YHCIOBBIE HEPABEHCTBA M MX cieacTBUs. Kpome 3TOro, npu cpaBHEHUHM COCTaBHBIX U
TPAHCIICHJICHTHBIX YHCENl C TOMOIIbI0 HCCIEeNOBaHUs (YHKIUN, 3aHaéTcs COOTBETCTBYIOIIAS
GYHKIMS ¥ UCTIONB3YSd CBOMCTBA ATOM (YHKIMH, ONpPENEseTCs] MPUHAMICHKHOCTh ITUX YUCENT K
ONpeAeNéHHOMY HHTEpBally, 4YTO TIO3BOJIA€T CpaBHMBATh 4HCIA, CpPaBHEHHE KOTOPBIX
IIPEJICTABISAETCS] HEBO3MOXHBIM C IIOMOILBIO KJIACCUYECKUX METOJI0B CPAaBHEHUS.

VARIOUS METHODS OF COMPARISON AND ASSESSMENT OF NUMBERS

Key words: comparison of numbers, irrational, transcendental numbers, comparison methods,
arithmetic mean, interval, logarithm, trigonometry, matematic analysis, function research.

Summary: The article considers both classical methods for comparing residual numbers, as
well as methods using mathematical analysis. To study composite and transcendental numbers,
traditional classical methods are used, various numerical inequalities and their consequences are
applied. In addition, when comparing composite and transcendental numbers using the study of
functions, the corresponding function is set and using the properties of this function, the membership
of these numbers in a certain interval is determined, which allows you to compare numbers that cannot
be compared using classical comparison methods.
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SUNI INTELLEKTIN TOHSILDO TOTBIQi VO ROLU
9sgorova Tamilla 9hmad qiz1
Ganca Dévliat Universiteti, Ganca sahori, Azarbaycan
e-mail: asgerovatamilla998@mail.ru

Siini Intellekt - kompiiter elminin nazari vo tatbigi prinsiplorine osaslanan agilli davranisi
avtomatlagdiran sahadir. Intellekt biitiin inkisaf etmis texnologiyalarin va sivilizasiyanin tomalidir.
Kompiiterlords intellekt nazariyyslarini yaratmag vs sinaqdan kegirmok siini intellekt nazariyyasinin
vacib bir hissasidir.

Intellekt informasiyanin emal etma alqoritmidir. Siini Intellekt proqramlarmin oksoriyyaoti
biliklari miiayyan formal dilds tasvir edir va sonra algoritmlars uygun emal edir.

Miiasir Siini Intellekt programlart miioyyan edilmis gaydada yerino yetirilmoayan, lakin
miiayyan bir tapsirigin qurulusundan asili olaraq aktivlesdirilon modul komponentlardan va ya
davranig qaydalarindan ibaratdir.

Siini Intellektin totbiq sahalori: oyun nazariyyasi, avtomatik osaslandirma vo teoremlorin
stibutu, ekspert sistemlori, tobii dillorin anlasilmasi vo semantik modellosdirma, insan intellektinin
modellosdirilmasi, planlagdirma va robototexnika, proqgramlasdirma dillori vo program tominati
vasitolori, Machine Learning, neyron sobakalori vo genetik algoritmlor.

Siini Intellekt glindalik hayatimizin vacib bir hissasina ¢evrildiyino gors, tohsil miiassisalori
stini intellektin inkisafin1 dostoklomak ii¢lin daha ¢ox istedad inkisaf etdirmaya ehtiyac duyurlar.
Bununla birlikds tokca elm, texnologiya, mithandislik va riyaziyyat saholorinds todris progqramlarina
cevrilmir, biitovliikds tohsil sahosi siini intellektin komayi ilo doyisdirilir.

Siini Intellekt tokco orta moktablordo deyil, hom do ali tohsilin idaroetms sahasinds
omokdashigi doastokloyarok komok edo bilor. Program tominati idaragilora vo miiallimlars, siini
intellekt isa tolobolor tigiin xidmatlards totbig olunur.

Tohsildo oan boyiik ¢atinliklordon biri tohsil alanlarin forgli yollarla vo miixtalif siiratlo
oyronmosidir. Tohsil miiassisalori getdikca daha yaxs1 dyratmok va talim mogsadlarins ¢atmagq tigiin
stini intellektdon istifads edirlor. Siini intellekt sistemlari har bir talobays dyronmani uygunlasdirmaq
Vo fardilogdirmak tigiin istifada olunur.

Machine Learning-o asaslanan hiperpersonalizasiya imkanlar1 Siini Intellekt sistemlarinda,
hor bir talobs {igiin fordi 6yronma profilini yaratmag veo onun gabiliyyatlorindan, iistiinliik verilon
tolim metodundan va tacriibasindoan asili olaraq talim materiallarini hazirlamaq ti¢iin istifads olunur.

Siini Intellekt sistemlori tohsil alanlarin ¢atinlik ¢okoa bildiklori vo ya holo tam basa
diismadiklari bélmalards sonraki hadaflor tigiin miiallimlarindan roy almasina komok edan interaktiv
interfeyso sahibdir.

Fordi materiallara olavo olaraq Siini Intellekt sistemlords tohsil alanlarin suallarin
cavablandiran vo tapsiriglarin yerino yetirilmasindo koémokgi rolunu oynayan avtonom danisiq
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agentlordon istifads edilir. Bu agilli komokgilar har bir talobays 6z siiratinds vo ya vaxt ¢argivasinda
tohsil almasina sorait yaradir.

Siini Intellekto asaslanan agilli sistemlarin istifadasi bir gox tohsil miiassisasinin somoraliliyini
ohomiyyatli doracads artira vo amaliyyat xarclorini azalda bilor, galir va xarclor haqqinda daha aydin
bir sokil vera bilor va eyni zamanda tohsil miiassisalorinin reaksiyasini yaxsilagdira bilar.

Tohsilds Siini Intellektin bes asas rolu:

Avtomatlagdirma. Siralanma vo ya cadval Kimi sads tapsiriglarin avtomatlagdirilmasi ilo
miiallimlar tolabalarls foal garsiliqlt miinasibots Sorf etdiklori vaxti artira bilar.

Inteqrasiya. Siini Intellekt, tolobalor {igiin xiisusi dyranma hallarini tomin etmok magsadi ilo
internet asyalari torafindon idars olunan Intellektual texnologiyalar vo sobakalor kimi diger IT hoallori
ilo birlogo bilar.

Uygunlagsma. Texnologiya arttq hom tohsil, ham do is miihitinin ayrilmaz hissasidir.
Moktablords Siini Intellekt sagirdlora texnoloji dayisiklik tempina uygunlasmaga komok eds bilar.

Boliinma. Toahsilds Siini Intellekts asaslanan molumatlarin yigilmasi miiallimlara tasirli sinif
tocriibalorini inkisaf etdirmoya Vo rogomsal ¢evirmolori stimullagsdirmaga komok etmok tigiin tongidi
istigamatlori vo asas gostaricilori miisyyan etmoys komok edo bilar.

Identifikasiya. Etibarl bir tohliikesizlik sistemi vo siini intellekto giris nozarati ilo birlikdo,
onlarin yaranma maorhalosindoki potensial problemlorin askarlanmasina vo aradan qaldirilmasina
komok edir.

Siini Intellekt vo onun torafindon toklif olunan digar texnologiyalarin insanlarin hoyatini
asanlagdirmaq vo basariyyatin toraqqisine tohfo vermak ii¢iin yaradildigr aydindir. Bununla yanas,
stini intellekt texnologiyalarina tam adaptasiyanin yaxsi oldugu fikri ilo razilagmamaliyiq. Bunun
ovozina, Siini Intellektin tohsil proseslorine tam inteqrasiyasindan ovval tonqidi bir mdvqge ortaya
qoymaliyiq. Bu mdvgeyin bir hissasi olaraq, ilk ndvbado, etik siyasat hazirlamaq va siini intellekt
insanin  yaratdigit molumatlardan neco istifado edoacayinin  etik  sarhadlorini  dagiq
miioyyonlosdirmaliyik.

Golocokdo Siini Intellekt vo Machine Learning biitiin tohsil prosesinin asas hissasine
cevriloCayini gozlomok olar. Siini intellekt, genis tohsil ehtiyaclart iliclin faydalar1 vo totbiglorini
niimayis etdirmoaya baslayir va har kas ti¢lin iimumi 6yranma naticalorini xeyli yaxsilagdiracaqdir.

NPUMEHEHUE U POJIb UCKYCCTBEHHOI'O UHTEJIJIEKTA B ObPA3SOBAHUU

Knwueegwie cnosa: VICKyCCTBEHHbBI UHTEIJIEKT, TEOPUU UHTEJUICKTA, SKCIIEPTHBIE CUCTEMBI,
WHTEPHET Bellled, MallMHHOE OOY4YeHHE, MHTEJUICKT, HEHpPOHHBIE CeTH, 00paboTKa alropuTMOB,
ajanTanus, MHTErpaus.

Pe3ztome: B nannoii pabote paccMaTpuBaeTcs BOMPOC MPUMEHEHHUS B posib VICKyCCTBEHHOTO
WnTennexkra B 0oOpa3oBaHuM, aHaIu3 3(PPEKTUBHOCTH, MPOTHO3bI U MEPCHEKTUBHI €€ pa3BUTHUS.
HckyccTBeHHbI MHTEIUIEKT SBISETCS OJHUM M3 Croco0oB 00paboTku mHpopmarmu. CHCTEMBI
HckyccTtBeHHOro MHTEIEKTa UMEIOT MHTEPAKTUBHBIA MHTEp(Eic s OCYIeCTBICHUsI 00paTHON
CBSI3M MEX]y IpernoaaBareneM U ydammmcs. ickyccTBeHHbIN MIHTEIUIEKT MOKET ObITh MPUMEHEH HE
TOJIBKO B CpEJIHEH IIKOJIe, HO U B YIIPABJICHUH BBICIIETO 00Opa30BaHMUS.

APPLICATION AND ROLE OF ARTIFICIAL INTELLIGENCE
IN EDUCATION
Key words: Artificial Intelligence, theories of intelligence, expert systems, internet of things,
Machine Learning, intelligence, neuron networks, processing algorithms, adaptation, integration.
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Summary: In this paper, we consider the use and role of Artificial intelligence in education,
analysis of effectiveness, forecasts and prospects for its development. Artificial Intelligence is one
way of processing information. Artificial Intelligence systems have an interactive interface for
providing feedback between the teacher and the student. Artificial Intelligence can be applied not
only in high school, but also in the management of higher education.
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TOLIM METODLARININ TOSNIFATI HAQQINDA

Hasonova Xalida Sidgali quz1, 9liyeva Koniil Homid qiz1

Sumgayit Doviat Universiteti, Sumgayit sohori, Azarbaycan
kr_eliyeva@mail.ru

Talim metodlarinin tasnifati yeni masals deyildir. Azarbaycan vo diinya pedaqoji tocriibasinda
sinaqdan ¢ixmis bir ¢ox tolim metodlar1 formalasmisdir ki, bunlar nozori vo omoli cohotdon
pedaqogqlar torafindon isiglandirilmisdir. Tolim metodlarinin interpretasiyasi vo somorali tosnifat
tokco nozori cohotdon deyil, omali cohatdon do bdyiik shomiyyat kasb edir. Tolim metodlart miixtolif
sokildo tosnif olunur vo bu tosnifat tosadiif noticosindo deyil, miixtalif asaslarla miioyyonlosdirilir.
Bozilari tolim metodlarinin tasnifatinin asasina biliklorin moanbayini, o birilori - didaktik vozifslori,
ticiinciilori tofokkiir formalarini qoyurlar vo s. Biitiin tolim metodlar1 bels tosnifatda sifahi, ayani vo
praktik olmagq tizro ii¢ yeroa boliiniir. Goriiniir, belo {istiin yanagsmanin sobablori vardir. Soboblordon
biri bu ola bilar ki, séziigedon tosnifatda miixtolif adobiyyatda 6ziino yer alan, sorh olunan metodlarin
hamisini saciyyslondirmak miimkiin olur. Tolim metodlarinin bels tosnifatinda tolim prosesi igiin
olagadar metodu se¢gmok ¢otin olmur. Bununla yanasi qeyd etmak yerino diigor ki, hamin tasnifat,
iimumilikds gobul olunmamisdir.

[.Y.Lerner vo M.N.Skatkin zomanolorino gdro tolim metod-larimin maraq doguran no-
menklaturasini vo tasnifatini irali stirmiislor. Onlar ¢oxlu miqdarda olan talim metodlar1 avazina comi
bes metodun varligin1 siibut etmoyo caligmislar ki, bunlarda izahetmo yoni oyani vo ya
malumatverma-monimsomsa, reproduktiv, problemli sorh, qismen axtaris vo ya evristik, todqiqat
metodlaridir.

Bu tosnifatin orijinaligin1 problemin halli ii¢iin miialliflorin, hor seydon avval, iso cosaratlo
yanagmalarinda, problemin tarixinds ilk dofs olaraq yeni nomenklatura toklif etmalorinds gérmak
lazimdir. Hom do tosnifatin osasinda sagirdlorin idrak foaliyyotinin miistaqillik deracolori qoyulur,
tolim dsullari iso tolimin magsadlori vo ya tohsilin mozmununun saviyyslari ilo baglanir. Bu iki
miiallifin tolim metodlar1 vo onlarin tosnifat1 haqqinda sagirdlorin idrak faaliyyati toloblari ilo uzlasan
nozoriyyosinin doyarli oldugu inkaredilmozdir.
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Pedaqogikada avvellor malum olan bels bir fikri unutmaq olmaz ki, tolim metodlar1 “6yrotma”
vo “Oyronma” metodlarini birgs oks etdirir. Ona gora do tolim metodlarinin ikitorofli olmasi “elo bir
pedaqoji vaziyyat yaradir ki, orada bir torofdon misllimlorin pedaqoji foaliyyoti sortlonir, digor
torofdon, sagirdlorin faaliyyati oks olunur” .

M.I.Maxmutov da bu mdvgeds olaraq belo yazir ki, tolim metodu dyrotmo metodu vo ona
miivafiq olan dyronmo metodunu slaqolondirmayi ifade edon terminlorlo adlana bilor. M.I.Maxmutov
tolim metodlarinin iki torafli oldugunu irali siirmokls tosnifatda bunlar1 oks etdirir. Sarti olaraq o,
tolim metodlarini moalumatverma- izahetmo, izahetmo- reproduktiv, molumatvermo- axtaris,
tohriketmo- todqiqat kimi tosnif edirdi. Lakin bu tosnifatinda ¢atismayan cohatlori vardir. ©Ovvala,
M.I.Maxmutovun tasnifatda ayaniliyi oks etdiron metodu vo ya metodlar1 no iiciin ixtisar etdiyi aydin
deyildir. Miallifin istifads etdiyi terminlorin bir qismini do miivafiq hesab etmoyo asas yoxdur. O,
birinci metodu “malumatverms-icraetma”, ikinci metodu iso “izahetma-reproduktiv’” adlandirir.

Y.K.Babanski tolim metodlarinin daha basqa bir nomeklaturasini va tasnifatini toklif etmisdir.
O, yazir ki, tolim metodlarinin xarakteristikasina daha ¢ox tam halinda yanasmaq ti¢iin bir sira prin-
sipial miiddoalara istinad etmok lazimdir. O ciimladon onlarin qurulusunda “misllim vo sagirdlorin
foaliyyotinin vohdotini” oks etdirmok lazimdir. Metodlar hor iki torofin foaliyyotinin biitiin
komponentlorini oks etdirmalidir. Olbatto, bu molum haqigatdir. Bu miiddeaya asasan, homginin o,
toklif etdiyi tosnifatda simagdan ¢ixan metodlarin mocmusunu géstormok mogsadilo biitiin tolim
metodlarini ii¢ qrupa boliir: 1. Tolim-idrak foaliyystini toskil edon vo 6z-6ziinii toskil edon metodlar;
2. Oyronmoni tosviq edon vo osaslandiran metodlar; 3. Tolim effektliliyino nozarat edon vo 6z-6ziino
nazarat edon metodlar.

Maraqli tosnifatlardan biri do gérkomli Azorbaycan pedaqoqu akademik M.M.Mehdizadoyo
moxsusdur. O, tolim metodlarinin tosnifatini molumatvermo metodlari, oyanilik metodlari,
reproduktiv metodlar, axtaris metodlar1 vo nozarat metodlart kimi tosnif edirdi.

Tolim metodlarinin belo qruplasdirilmasinin asasina hom sagirdlorin idrak faaliyystinin
qurulusu, hom do tohsilin soviyyalori qoyulmusdur. Bu tosnifat tolimdo didaktik vozifolori do hesaba
alir vo bu da qlisur deyildir. Belo ki, ilk iki qrupa daxil olan metodlar tolim prosesinin qurulusunun
ilk morhalasine istinad edorok sagirdlori “hazir” biliklorle silahlandirmaq kimi didaktik vezifoni,
tohsilin ilk soviyyosino uygun holl edir. Metodlarin {i¢lincii qrupu praktika morhalssi ilo baglidir. Bu
morhoalo sagirdlori bacariq vo vardislarlos silahlandirmaq vozifasini hall etmoys xidmat edir, biliyin
praktikaya totbigina- tohsilin ikinci soviyyasinin tomin edilmosino komok edir (praktik bacariq
vermayan heg bir moktobin, heg bir universitetin doyari yoxdur).

Metodlar nozariyyasine aydinliq gotirmok moqsadils yeni tosnifatlar axtarigt davam edir. Bu
sahodo son tendensiyalardan biri metodlar1 siini surstdo qruplasdirib onlar1 bir-birindon ayirmaq
cohdlarindon imtina olunmasidir. Metodlarin ¢oxdlgiiliiliiyii uydurma tosnifatlardan imtina etmoyi
zoruri sayir, metodlar1 sadoca saciyyalondirmoyi vo miixtalif tolim situasiyalarinda onlarin tatbigi
xiisusiyyatlarini agmagi magsadouygun hesab edir. Bu yanasma mantiqi cohatdon an az qiisurlu olan
yanasmadir.

Unudulmamalidir ki, metodlar tohsil prosesinds tohsillondirici, inkisafetdirici, torbiyoedici,
motivasiyaedici vo nozaratedici-korreksiyaedici funksiyalari yerina yetirir. Metodun vasitasi ilo
moaqsada nail olunur, onun Gyradici funksiyasi bundan ibaratdir. Sagirdlorin inkisafinin stirati vo
saviyyasi, homginin tohsil- torbiyonin naticalori metodlarla sortlonir. Metod sagirdlords oxumaga ma-
raq oyatmagq li¢iin miiallimin slinds bir vasitadir. O, sagirdlorin idraki faaliyyatinin baslica, bazon do
yegana stimulyatorudur. Nohayat, biitiin metodlarin vasitasilo (yalniz nozaratedici metodlar istisna
olmaqgla) miollim todris prosesinin gedisini vo naticalorini diaqnozlasdirir, onda lazim olan
doyisikliklor aparir (nozarat-korreksiya funksiyasi).

195


http://azkurs.org/1-beser-tarixinin-ilkin-inkisaf-serti-olaraq-bolunur-a-das-tun.html

O KIIACCUDPUKALIUU METOJOB OBYUYEHUA

Knrouesvie cnosea: metron oOyueHusi, MO3HABATENBHBIA Tpoliecc, OOydeHHe, IpUéM,
IUAJIEKTUYECKOE €IMHCTBO, METOJI ACHCTBUSI, TEOPUS METOJIOB.
Pe3ome: B cratbe mpeicTaBIeHBI HEKOTOPbIE KIACCU(PHUKAIMU METOAMKH OOydeHUs, KOTopas
ABJIAETCA OAHMM M3 OCHOBHBIX BOIIPOCOB METOJAUKHU INPENOJABaHUA. BBIICHAETCS, 4TO HEKOTOpHIE
kinaccupukanuy o0ydeHHss Janu Tnenaroru mupa U AsepOaiimkana. beuio oTmedeHo, 4TO
CoJIep>KaHHE U METO/Ibl yUeOHOIr0o MaTepualia JOJIKHBI pacCMaTpUBaTHCS Kak cojepikaHue u popma
cuctembl 3HaHUN. ClieyeT OTMETUTh, UYTO CYLIECTBYIOIIME PACXOXKJIECHHS BO B3IJIAJaX C TOYKHU
3peHHs OXBarta, Kiaccu(ukaluu, BEIOOpa M MPUMEHEHUS CYITHOCTH METOJ0B OOYyYeHHUsS CO3/a0T
IIMPOKUE BO3MOXHOCTU [UIsl OTKPBITHSI HOBBIX TUCKYCCHHM B menaroruueckoid teopuu. I[lpm
KJ1accu(UKalUd METOJOB OOYYEHHs TaKKe BBIICHUIOCH, YTO 3TH METOJBI YUHUTHIBAIOT (DYHKIIUU
IUIAKTHYECKOr 0 Ipoliecca, UCIOJIb3YeMOro B 00pa30BaTeIbHOM IPOIECCE.

ON THE CLASSIFICATION OF TEACHING METHODS

Keywords: teaching method, cognitive process, training, reception, dialectical unity, method
of action, theory of methods.

Summary: The article presents some classifications of eaching methods, which is one of the
main issues of teaching methods. It turns out some classifications of training given by teachers of the
world and Azerbaijan. It was noted that the content and methods of educational material should be
considered as the continent and form of the knowledge system. It should be noted that the existing
divergence in views from the point of view of the scope, classification, choice and application of the
essence of teaching methods creates wide opportunities for opening new discussions in pedagogical
theory. During the classification of teaching methods, it was clarified that these methods take into
account the functions of the didactic process used in the educational process.
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TOLIM PROSESINDO SAGIRDLORIN BILIK, BACARIQ VO VORDISLORININ
FORMALASMASINDA MOSOLO HOLLININ ROLU
Zafar Qafar oglu Hiiseynov
Sumgayit Déviat Universiteti, Sumgqayit sahori, Azarbaycan
Sadaddin Nasraddin oglu 9fandi
Baki Déviat Universiteti, Baki sohari, Azarbaycan
e-mail: huseynov_zg@mail.ru , sadeddinefendi@mail.ru

Toalim prosesinin biitiin marhalalarinds sagirdlarin idrak foaliyystinin inkisafina ¢alismali,
onlarin yaradici foalligina komoklik gostormoli, qarsiya problem xarakterli vozifolor qoyulmall,
sagirdlarin gabiliyati, faktlarin tahlili vo giymatlondirilmasi hartorofli sokilds askara ¢ixarilmalidir.
Sagirdlorin foal zehni foaliyyato calb etmok vo onlarin miistoqiliyino nail olmaq ii¢lin miixtalif
tisullarla hall oluna bilon masalslor ¢ox miihiim vasitadir. Masalo halli konkret vo miicarrad proseslori
diizgiin slagolondirmayi talob edir. Bu prosesds sagirdlor aqli is metoduna yiyalonir. Talim- idrak
mosolasinin kdmayi ilo sagirdlorin biliya yiyalonmok isino siiurlu, yani miistoqil yanasmaq, onun
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yerina yetirmasi yollart va masalalordo verilonlari nazars alib, onlarin diizgiin hall edilib-edilmodiyini
dork edib basa diismok gabiliyyatini tarbiys etmoys imkan verir. Masals halli moktab riyaziyyatinin
metodlarini, riyazi nazariyyani manimsamoak {igiin avoz olunmaz vasitadir.

Malumdur ki, riyaziyyat taliminds siiurluluq, miistaqillik prinsiplori aparici prinsip olmagqla
tolimin miivaffagiyyatini tamin edir. Biliklorin méhkamliyi tiglin onun faal, stiurlu manimsanilmasi
zoruri sartlordir. Talim prosesinds siiurlu monimsamanin tam tomin olunmasinin miisyyan ¢atinliklori
var. Bu ¢atinliklorin an asasi monimsoma mexanizminin kifayst goador 6yranilmomoasidir. Talimda
stiurlu manimsamoys sagirdin tadris foallig1 sayasinds nail olmag olar. Talim prosesinds miiallim
sagirdlarin todris foalligina bir nego vasitalorlo nail ola bilir. Bunlardan biri do har bir yeni sualin
oyranilmasine yaradict miinasibot torbiys etmokdir. Belo yaradici miinasibat torbiya etmoyin an
ohamiyyatlisi masala hallidir. Masalo halli talimds siiurlu manimsamays nail olmaga ciddi komaok
edir. Sagird miistaqil mosalo hall etdikdo onun idrak foallig1 formalasir. Miistaqil islori yerina
yetirarkon sagirdlor alds edilan bilik, bacariq ve vardislar tizorinds foal amaliyyat aparir, faaliyyatini
tamamlayir. Bunun noticosindo do sagirdin belo miistogil foaliyyatdo foalligi vo miistoqilliyi
mohkomlonir.Bu ciir faaliyyat yiiksok saviyyali stiurluluq ils forglonir. Stiurlu manimsama prosesinds
biliklorin 6yranilmasi va tatbigine yaradici miinasibat sagirdlorin montiqi tofokkiiriinii formalasdirir.

Tofokkiiriin bir idrak prosesi kimi mahiyati masala hoallinds 6ziinii aydin sokildo gostarir.
Moasalo halli zamani sagird tolim metodlarindan istifado etmoklo foal axtaris gabiliyyatini inkisaf
etdirir Ki, bu da tofokkiirlin asasini togkil edir. Riyaziyyatdan masalo halli verilonlori, axtarilanlar
ayirmagi, notico ¢ixarmagi, verilonlordo timumiliyi tapmagi 6yradir. Masala halli nozari tofokkiiriin
inkisafina, formalagsmasina komok edir. Har bir masalo adston bir nego pedaqoji didaktik va talim
moaqsadlari tiglin nazarda tutulur. Masalan, riyazi anlayiglart manimsamok ti¢iin masalalor. Sagirdlarin
anlayisa yiyalonmok tigiin onun torifini 6yronmok kifayat deyil, dyronilon anlayisin xassalorini dogiq
bilmalori lazimdir. Riyazi anlayislarin abstrakt xarakterli olmasi onun sagirdlor torofindon dork
olunmasini ¢atinlosdirir. Bu ¢atinliyin aradan qaldirilmasi vasitalordoan biri do mosals hallidir. Masala
halli talimin qarsisina qoyulmus biitiin magsadlars ¢atmaga xidmot edir. Sagirdlarin bilik, bacariq vo
vardislorininformalagsmasinda mosalo hallinin boyiik rolu var. Riyaziyyatdan masala holli zamani
sagirdlords tofokkiirlin xiisusi tislubu miithakimolorin formal-mantiqi sxemi gozlonilir. Masalo halli
prosesinds ilk novbada masalonindziini tohlil etmak, onun obyekti vo xarakteristikasin1 gormok, har
bir talobin xarakterini toyin edib,masalonin néviinii miiayyan etmok lazimdir.Masalo halli zamani
sagird moasalodo tosvir edilonlorlo tanis olur, nazariyyanin bu masslo hallino totbiqini goriir, yeni
metod Gyranir, bununla da yeni riyazi bilik alds edir. ©ldo etdiyi biliklori stiurlu suratde manimsayir.
Ona gora dosagirdbacariq vo vordislorini artirir.

Talim prosesinin somarasi miiallim va sagirdlorin qarsiligh faaliyystindon asilidir. Didaktika
bu olagalorin somorasini, tonzimlonmasi yollarini arasdirir. Talim-idrak masalalorinin komoayi
ilasagirdlorin biliya yiyalonmok isino siiurlu, yani mogsadli yanasmaq, onun yerino Yetirilmasi
yollarini vo masaloda verilonlari nazars alaraq onun diizgiin hall edilib - edilmadiyini dork edib, basa
diismoak gabiliyyatini tarbiys etmoys imkan verir.

Stiurlu manimsamo konkret vo miicarrod proseslori diizgiin slagolondirmoyi sagirdlors
oyradir. Mahz ona géra da nozari biliklarin stiurlu manimsanilmasi masals hallinds 6ziinii ag1q sakilda
gostorir. Sagird moanimsadiyi nazori miilahizoni masalo hollina totbig edarok, masalonin halli
metodunu daha rahat manimsayir va bunun naticasi olaraq sagirdin biliyi zonginlasir, bacarig artir.
Sagird bu yolla masalo halli prosesini rahat monimsayir vo yeni masoalalarin hallina havaslonmoklo
0ziinds vardis formalasdirir.

Tolimdo xiisusi bilik agilanmalidir.Mohz tolim prosesindo bacariq vo Vvordislorin
formalagmasinda masala hallinin rolu boyiikdiir. Beloki, sagird masalo hall etdikds 6yrondiyi nozori
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biliyi daha mitkommal qavrayir, dyrandiyi nazori biliyi totbig etmoklo nazori vo praktik mosalalor
arasindaki slagoni daha askar sokilda goriir va onunmahiyyatini daha dogru basa diisiir. Buna gérs do
nozoriyyado dyrondiyi vacib faktlaridaha ¢ox yadda saxlamaga cohd edir. Bunun naticosi olaraq
mosalo holli zamam sagird Syrondiklorini tokrar etmis olur. Oyrondiyi nozori biliklori praktikada
totbiq qaydalarint monimsayir. Yeni metodlar haqqinda disiiniir. Hall etdiyi mosalonin hallinin dogru
oldugunu gordiikds sagirdds 6ziins inam hissi giiclonir. Miixtalif tip masalalor hall etmok arzusuartir,
bunun naticasinds do sagirdds vordis yaranir.Qeyd edok Ki, masala holl etmok sagirdlards tasavviir,
toxayiil proseslorini inkisaf etdirir.Masala halli marhalasinds nazari bilikdan ayani prosess kegilir, bu
da sagirdinbilik vo vardislorinin formalasmasina askar sokilds 6z tosirini gostarir.

Oyanilik dorketmo foaliyystini asanlagdirir. Oyaniliyin yaratdigi assosiyalaruzun miiddatli
yadda qalir ki, o da toxayiiliin yaranmasina komok edir, yaradici foallig1 inkisaf etdirir. Eyni zamanda
oyanilik Gimumilosdirmays komok edir. Malumdur Ki, tolimin inkisafetdirici vozifasinin yerina
yetirilmasindo do oyaniliyin rolu bdyiikdiir.Oyanilik 6z novbasinds sagirdlordo miisahidagiliyi,
tofokkiird, toxayiilil inkisaf etdirir. Sagirdlorin foalligini artirir, 5yronmays olan maraginin inkisafina
komok edir, bu da sagirdlarin bilik, bacariq vaverdislorinin formalagmasina 6z tasirini gostorir. Odur
ki, tolim prosesindo masalohallinds istifads edilon metodlardan istifado zamani ayani vasaitlorin
totbigino verilon osas toloblor gostorilmolidir. Qeyd edok ki, riyaziyyat tolimindo masalo halli
prosesinds sagirdlari gatinliklorlo qarsilasdirmaq (o sagirdin imkanlarin1 agmamalidir) bu ¢atinliklara
istiin galmoyi onlara dyrotmok miiasir tolimin yollarindan biridir. Riyaziyyatin todrisi prosesindos
mosalo halli miixtalif funksiyalari icra edir. Masalo halli moktab riyaziyyatinin anlayis vo metodlarini,
umumiyyatla riyazi nazariyyani monimsomak ii¢iin an effektli vasitadir. Riyazi masalalor sagirdlarin
riyazi hazirliginda, bacariq va vardislorinin formalagmasinda boyiik rolu var.

Riyazi moasaloni hall etmoklo sagird coxlu yenilik dork edir, masalods tosvir olunan yeni
situasiya, riyazi nozariyyanin moasals hallina totbiqi ilo tanis olur, yaxud masals halli {igiin zaruri olan
yeni nazoari biliklor dork edir vo s. Basqa s6zlo sagird riyaziyyatdan masals halli zamani yeni riyazi
biliklor alds edib 6ziiniin riyazi tohsilini artirir.

Sagird miioyyan tip masalalarin hall tisuluna yiyalondikdan sonra belo mosalalari hall etmak
bacarig1 formalagir. Kifayot godor magqdon sonra issonlarda vordislor yaranir ki, bunlar da sagirdlarin
riyazi tohsil soviyyosini artirir.Umumiyyatlo,masalo holli riyaziyyat tolimi garsisinda qoyulmus
mogsadlars gatmaga yaxsi xidmat edir. Masalo hallinin diizgiin metodikas1 sagirdlarin bilik, bacariq
Vo Vardislarinin yiiksok saviyyads formalasmasindaasas rol oynayir.

POJIU PEHIEHUS 3AJIAY B ®OPMUPOBAHUNA 3HAHWUW, YMEHUH U
HABBIKOB YUAIIIUXCS B ITPOLLECCE OBYUEHU S

Knroueegvie cnoea:. ydeOHBI TIpoliecc, TMO3HABaTeNbHAsA JCATEIBHOCTh, CO3HATEIHLHOE
OBJIAJICHHUE, TBOPUYECKOE OTHOIIECHHE, JJOTUYECKOE MBIIIEHNE, TEOPETHUYECKOE MBIIIJIEHHUE, TTPOLIECC
pELIeHUS 3a/1a4, HArJIsJHOCTb.

Pe3rome: Perienue 3aa4 B 3HAYUTEILHOM CTETIEHU CIIOCOOCTBYET JOCTUKESHHIO OCOSHAHHOTO
OBJIAJICHHSI 3HAHUSMU B mpoliecce o0ydeHus. Koraa cTyieHT caMOCTOsTEIbHO pelaeT 3a/1a49y, y HeTO
dbopMHupyeTcsi TO3HABaTeIbHAs AKTUBHOCTb. BBIMOMHSS CaMOCTOSITENBHYIO paloTy, ydaliuecs
aKTUBHO OOMEHHMBAIOTCS TPUOOPETEHHHIMH 3HAHUSMU, YMEHHSIMH M HaBBIKAMHU, a TaKkKe
COBEPLICHCTBYIOT CBOIO JIESATENBHOCTh. B pe3ynpraTe CaMOCTOATENBHOM AEATEILHOCTH YYEHHUKA,
YKPEIUIAETCS €r0 aKTUBHOCTD U CAMOCTOSITENIbHOCTb.
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THE ROLE OF SOLVING TASKS IN FORMING KNOWLEDGE, ABILITIES AND
SKILLS OF STUDENTS IN THE LEARNING PROCESS

Key words: educational process, cognitive activity, conscious mastery, creative attitude,
logical thinking, theoretical thinking, problem solving process, visualization.

Summary: Doing problem-solving tasks during trainings have significant impact on cognitive
comprehension. When a student solves any problem-solving tasks by himself or herself, she/he gets
a chance to shape their cognitive activeness. While performing independent work, students can apply
the knowledge they gain, improve their abilities and habits actively and complete their activities. As
a result, the student strengthens his/her activeness and independence by doing such independent
activities.
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TOSVIRLORIN TANINMASI USULLARI
Israfilova Elmira Nariman qizi, Somilova Giinel Adil qiz1
Mingacevir Doviat Universiteti, Mingagevir, Azarbaycan
eisrafilova@mail.ru shamilovagyunel@gmail.com

Giindoan-giino fargli masalalari hall edon yeni qurgular, texnologiyalar yaranir. Onlar miiasir
insanin hayatinda genis totbiq tapir. Qarsiya qoyulan masalslorin halli tiglin yeni alqoritmlarin, tisullar
Vo vasitalorin meydana ¢ixmasi elmi sahalorin sayini stiratlo artirir. Tasvirlorin taninmasi da obyektin
ovvolcodon miioyyan edilmis obyektlor sinifino aid olub-olmadigint miioyyan edon sistemlorin
prinsiplorinin islonmosi vo qurulmasi ilo bagli olan, belo saholordon biridir. Tocriibado belo
sistemlarin totbiqi forqli tisullarla aparilir.

Informasiyanin kompiiter vasitosi ilo emalinin inkisafi vo yayilmasi XX osrin ortalarmda
masinlarin emal etdiklori informasiyani tanimaga imkan veron texnologiyalara ehtiyacin yaranmasina
sobob oldu. Buna misal olarag matnin taninmasi, kompiiter goérmasi, nitgin vo barmaq izlarinin
taninmasint goéstormak olar. Bu masalalorin boazilori insan torofindon siiuralti bir saviyyado boyiik
stiratlo hall edilir, lakin bu giino kimi onlari eyni imumi formada hall edon kompiiter programlart
hololik tam islonmomisdir. Movcud sistemlor yalmiz mohdud totbiq sahasi olan xiisusi hallarda
islomok ti¢iin hazirlanmisdir.

Hazirda tosvirlorin taninmasi masalolori genis tothiq sahosino malikdir: alyazma motninin
todqiqi, tibb, meteorologiya, tohliikasizlik sistemlori, siini intellekt va S.

Tanima imkan1 eyni tipli obyektlorin oxsarligina osaslanir. Biitiin obyekt vo voziyyatlorin
ciddi monada unikal olmalarina baxmayaraq, bazon onlar arasinda bu vo ya digor slamato goéros
oxsarliglar miioayyan edilo bilor. Bu, tasnifat anlayisina, yani biitiin obyektlor ¢oxlugunun kasismayan
altcoxluglara (siniflara) boliinmasina gatirir. Bir sinifdo miioyyan oxsar xiisusiyyatlors aid elementlor
birlogir. Belaliklo, tanimanin vazifasi nazordon kegirilon obyekt va ya hadisalorin tosvirina gors
miioyyan sinifloro aid edilmasindan ibarstdir. Burada yalniz hissiyyat informasiyasinda deyil, digar
informasiya axinlarinda da obyektlorin askarlanmasi haqqinda danigsaq, tanima anlayis1 genislono
bilar. Masalan, Xastonin simptomlari asasinda xastaliyin taninmasi va ya statistik informasiyaya gora
sosial hadisalorin taninmasi barado danismaq olar.
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Tosvirlorin taninmasinda istifado olunan yanagmalarin doqiq tosnifati yalniz nozori baximdan
rahat, sads vo aydindir. Real tatbiglordo miixtolif yanagsmalar arasindaki mévcud olan farq o gadar do
boyiik deyil. Hoyata kegirilmo xiisusiyyatlorindon asili olaraq tanima iisullar1 miisbat vo moanfi
cohotlora malikdir vo taninma prosesinds onlarin yerini avvolcadon miioyyon etmok olmur. Bu
sobobdon tatbigi masalalorin hallindo miixtolif yanasmalar vo tisullar birgs istifads olunur va bir-birini
tamamlayair.

Tanima prosesini sorti olaraq ii¢ morhoaloys ayirmaq olar: tosvirlorin xiisusiyyatlorinin
giymatlondirilmasi, klasterlosdirma va identifikasiya. Tanimanin har marholasindos forgli alqoritmlor
realizo oluna bilor. Homin alqoritmlorin se¢ilmoasi ¢ox sayda amillora (masalonin névii, mévcud
mohdudiyyatlar) osaslanir vo avvalcadon hazirlanmis universal hallin totbigindon ¢ox, yaradici
miinasibat tolab edir.

Umumiyyatlo, tosvirlorin taninmasimin ii¢ iisulunu geyd etmok olar: segim iisulu; tosvirin
xiisusiyyatlarinin daha dorin tahlili {isulu; siini neyron sabakalori tisulu [2, 3].

Se¢im tisulunun mahiyyati oldugca sadadir: taninan hor obyekt {i¢iin onun tosvirinin biitiin
miimkiin variantlarini taqdim edan verilonlor bazast mévcuddur. Masalon, se¢im {isulundan istifado
edorak sokildo oks olunmus obyektin taninmasi {igiin forqli baxis noqtalorindon, miixtalif migyasda,
tohrif vo deformasiya ilo verilmis obyektlorin ¢ox sayda tosvirlori olan verilonlor bazasi nazardan
kegirila bilor. Harflor tigiin srift, sriftin xiisusiyyatlori va s. secilmalidir. Sas tosvirlorinin taninmasi
zamani miivafiq olaraq bozi taminmis sablonlarla (mosSolon, bir ne¢o soxs torafindon eyni soziin
toloffiiz edilmasi) miiqayisa aparilir.

Bu isulun Ustlinliiyii onun sadosliyindadir: alqoritm sadoco konkret obyekti verilonlor
bazasindaki biitiin obyektlorlo miiqayiso edir va bu verilonlor asasinda natico ¢ixarir. Usulun askar
monfi cahati bu sistemin yalniz verilonlor bazasinda olan obyektlori taniya bilmasi vo algoritmin
doaqigliyinin verilonlor bazasinin tamligindan asili olmasidir.

Ikinci iisulda tosvirin xiisusiyyetlorinin daha dorin tohlili aparilir. Bu yanasma obyektlarin
xiisusiyyatlorina (hom grafiki, hom do, mosalan, sas (sasin tezlik, amplitud tohlili) xiisusiyyatlorino)
gora ayrilmasi talob olunan dar istigamatlords istifado olunur. Lakin miirokkob masalalords daha
doqiq tohlil tisullar1 tatbiq olunur.

Tosvirlorin taninmasinda istifade olunan an populyar {isul — siini neyron sabakalari iisuludur.
Bu tisul 6yratmo algoritmins asaslanir: neyron sobokasinin girisine taninma iigiin bir niimuna verilir,
0, soboka iizra kegon signala gevrilir vo naticads ¢ixisda cavab alinir [1]. ©goar cavabin boyiik bir
hissaninds soahvlik varsa, onda sabokanin daxilinds ¢oki amsallar1 tashih edilir va sabokanin xotasi
minimum olana godoar proses yenidan baslayir. Sobokalorin istifadasi zamani yaranan ¢atinlik yalniz
onun daxili strukturunun diizgiin qurulmasi ilo alageslidir. Miiayyan bir alqoritma uygun 6yradilmis
stini neyron sabokasi iimumilasdirma xiisusiyyatine malikdir va giris verilonlorins ciddi uygun galmo
ehtiyacindan azaddir. Oyratmo zamani siini neyron sobakalori on vacib informasiyani, yoni “yadda
saxlanilmali” ideal tosvirlori ¢ixara bilor. Usulun iistiin cohotlori kimi onun mohsuldarhigini va
somoarali olmasini qeyd etmoak olar.

Neyron sobokasinin osas c¢atismayan cohotlorindon biri funksiyalar arasindaki foza
alagoalarinin itmasi ehtimalinin olmasidir: sabakads avvalca konarlarin, sonra miixtalif primitivlorin,
daha sonda isa haqiqi obyektlorin axtarisi aparilir. Bu ¢atismazligi sado misal tizorinds niimayis etmok
olar: ogor sistem fotosokildo verilmis insan1 tanimalidirsa vo sokil 180 doraca dondarilss, soboka
tanima moasalasini hall eds bilmoyacok vo natico tamamilo fargli olacaq. Bu problemi “dorin
Oyranmonin atast” adlandirilan Ceffri Hinton hall etdi. 2017-ci ilds o, kapsul sobakalori adlandirdig:
bir konsepsiyasini toklif etdi [4].
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Kapsul neyron sobokalori — neyron sobokalorin perspektiv istigamatlorindon biridir.
Kapsulalar — tasvirin ayri-ayri detallar1 va fragmentlori ilo yanasi, bu fragmentlarin bir-birina nisbatan
yerlogsmosini izloyan ixtisaslasdirilmis neyronlar qruplaridir. Kapsulun torkibina bir-birino daxil
olmus neyron qatlar1 daxildir. Adi neyron sobokasinin qurulmasi zamani ehtiyac yarandiqca yeni
gatlar slavo olunur, kapsullu sobokolords iso diger gatin tarkibina yeni bir gat olavs edilir. Basqa
s0zla, bir qatin daxilinds digar gatlardan ibarat yuva yerlasir. Kapsul neyron sobakslorinin 6yranma
prosesi kapsullar arasinda dinamik marsrutlasdirma vasitasi ilo hayata kegirilir. Kapsul sabokalorinin
istifadasi naticosinds movcud siini neyron sobakalorino xas olan foza oslagolori problemi hall edilo
bilor. Belo ki, siini neyron sobakalari ilo miiqayisads bir obyektin bagqa rakursda taninmasi sahvi 45%
azalir.

Real nailiyyatlors baxmayaraq, hazirda tanima texnologiyasinin imkanlarinin ancaq miiayyan
bir hissasi realizo olunur. Problem texnologiyanin miirokkobliyi vo hoyatimiza niifuz edilmasi ilo
olagolidir. Buna baxmayaraq, tesvirlorin taninmasi texnologiyast miiasir qurgularda foal totbiq
olunur. Mdvcud texnologiyalarin samaraliliyi vo mohsuldarligi konkret problemlarin hallinds ugurla
totbiq olunur.

METOIbI PACITO3HABAHUS OBPA30B

Knrwoueevie cnoea: pacrnioznaBaHne o0pa3oB, METOABI pAacIO3HABaHUS, HEHPOHHBIE CETH,
KarcCyJbHbIEe HEUPOHHBIE CETH, IPOCTPAHCTBEHHBIE OTHOIICHHUS.

Pe3rome: B paboTe paccMaTpuBaIOTCS METOJABI pacrno3HaBaHHus o0Opa3oB. [IpousBenen
KpaTKHil 0030p CYIIECTBYIOIMINUX METOJIOB: METOI Tiepedopa, Oosiee riTyOOKui aHAIN3 XapaKTePUCTUK
o0pas3a, UICKYCCTBCHHBIC HEUPOHHBIC CETH. [IpUBEACHBI MMOJIOKUTEIHHBIC U OTPUIIATEIIBHBIC CTOPOHBI
3TUX MeTOoJ0B. OTMedaeTcsi, YTO TIJIaBHBIM HEIOCTATOK HEHWPOHHOW CETH, 3aKIIOYAIOIIUNCA B
BO3MOXXHOH TOTEPH MPOCTPAHCTBEHHBIX OTHOIICHHA MEXAY (YHKIUSIMHU, MOXKET OBITh PEIIeH C
MOMOUIBIO KAaIlCYJIbHBIX HEUPOHHBIX ceTel. Takke ykazaHa pa3HUIA MEXAYy HCKYCCTBEHHBIMHU
HEUPOHHBIMH CETSIMHU U KaTICYJIbHBIMU CETSIMHU.

PATTERN RECOGNITION METHODS

Key words: pattern recognition, recognition methods, neural networks, capsule neural
networks, spatial relations.

Summary: The paper discusses pattern recognition methods. A brief summary of recognition
methods, such as the selection method, a deeper analysis of pattern features, and artificial neural
networks is provided. The positive and negative sides of these methods are given. It is noted that the
main disadvantage of the artificial neural network, which is the possible loss of spatial relations
between functions, can be solved using capsule neural networks. The difference between artificial
neural networks and capsule networks is also indicated.
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ORTA MOKTOBLORDO INFORMATIKA DORSLORINDO MULTIMEDIA
TEXNOLOGIYALARI
Mazanova Ssadat B., 9liyeva Lamia
Azarbaycan Dévlat Pedaqoji Universiteti, Baki, Azarbaycan
lsaadat.mazanova@gmail.com,2lamiealiyeva20@gmail.com

Multimedia (ing. "multimedia", latin dilindo "multum™ - cox vo "media™, "medium" - moarkoz
, Vasita) - bir ne¢a informasiya noviinii birlogdiran elektron dasiyici demokdir. Daha dagiq desok matn,
tosvir vo sasi hom ayriliqda, ham do birlikds birlosdiron informasiya "multimedia" adlanir.

Multimedia texnologiyalar: - audiovizual, grafiki va.s informasiya vo matnlari daxil etmays,
saxlamaga, emal etmays Vo saslondirmays imkan verir.Bu qurgular 6ziindo mikrofonu, veb kamerani,
sas kolonkasini va sos kartini birlosdirir. Sos kartindan audi-video informasiyani ikili ragom koduna
cevirmak Vo oksino omaliyyati yerina yetirmok magsadils istifads olunur. Bu qurgularin komayi ilo
komputer gobakalari tizorinds vo avtonom olaraq audio-video konfranslarin togkili problem aradan
qaldirilir.

Insan informasiyan1 bir nego kanal vasitosilo qavrayir. Onlar hiss orqanlar1 vo dorketmo
proseslori ilo olagoalidir. Hor kos informasiyani individual qavrayir, lakin qavramanin bir ne¢o 2sas
névii movcuddur:

- qavrama gdrma obrazlar1 (vizual) vasitasils bas verir;

- informasiya esitmo orqanlari (audial) vasitasilo qavranir vo yadda saxlanilir;

- burada fiziki tosssiiratlar ustiinliik togkil edir.

Son zamanlar tez-tez qavramanin digital kanali hagqinda danisilir. Bu halda, insanlar
informasiya hissslori arasinda montiqi slagslor tapmaga, esitdiklori vo gordiiklorinds rasional mogz
axtarmaga meyllidir. Qavramanin bu tisulunu avvalki {i¢ «qeyri-ixtiyari» tisullardan forgli olaraq
«ixtiyari» hesab etmok olar. Qavramanin bu kanalinin tstiinliik toskil etdiyi insan 6z qarsisinda daqiq
moaQsad qoyur Va qarsitya qoyulmus masalalori hall edir. ©Onanavi videoinformasiya bu giin insanin
asas hiss orqanlarindan istifads etmays qadirdir. Diisiiniilmiis ssenari, titrlar, oks alagodan istifads
zamani 0, qavramanin mohz «rasional» tipinin giiclii potensiali ola bilar. Bu sobabdan video tadrisdo
istifado edilmasi miimkiin vo lazim olan genis imkanlara malikdir.

Bu giin videotexnologiyalar hoyatimizin biitiin sahalorins sirast edib, pedoqoq ve sagirdlarin
tohsil faaliyyatinin adi instrumentlarindan biri olub. Videokamera har sagirdin cibinds var: adi mobil
telefon giiclii rogomsal kamerali minikompyuters ¢evrilib. Onun vasitasilo keyfiyyatli sokil vo video
cokmoak, eyni zamanda ondan proyektor kimi istifado etmok olar. Videotexnologiyalarin tahsilds
totbiqinin asagidaki oshomiyyatli sahalorini gostarmok olar:

- tohsilds hazir videodan istifados;

- videotranslyasiyalardan istifado;

- tohsil foaliyyati alati kimi videokameradan istifads;

- imumtohsil veriliglorinin hazirlanmasi va istifads edilmosi.

Sadalanan istigamatlarin har birini nazordon kegirak.

Tohsilda hazir video

Pedoqoqglarin tadris foaliyyotindo ixtisasartirma kurslarinda, sagirdlorlo dors zamani,
homginin moktabagodar qruplarda videonun yaradilmasi va istifadasinin zengin tocriibasi var:

1. Hal-hazirda masafodon todris kurslarinin, kiitlovi onlayn-kurslari-nin yaradilmasi
zamani video mithaziralordan istifado edilmasi genis viisat alib. Kadr no godar dinamik, tutumlu va
informativ olarsa, todris bir o godor effektiv olar. Kadrda goriinacok keyfiyyatli illiistrasiyalari
(sxemlari, tezislori, grafiklori) segmok va ya tortib etmok vacibdir.
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2. Videonun totbiginin digor aspekti - mosgololor ii¢iin hazir siijetlordir. Belo
roliklordan treninglords istifado etmok olar. Siijet problemli movzuya toxunmali, tohrikedici vo
osaslandirict olmalidir.

3. Hazir videonun novbati tipi - video praktikumdu. Cokilmis vo montaj edilmis dors
miiollimin ixtisasartirma kurslardaki iginin naticasi ola bilor. Belo filmlara galocokda miiallimlarlo
mosqalalords baxmaq veo miizakiro etmok olar. Belo dorslorin bazasi miisllimlorin 6z tizorinds
islomaloari {iglin yaxsi metodik materialdir.

4. Video instruksiyalar (skrinkastlar) - IKT-texnologiyalarin todrisinds avezolunmaz
alotdir. Coxsayli rahat pullu va pulsuz servislor mévcuddur ki, onlarin vasitasilo ekranda bas veranlori
yazmag olar.

Sadirdlorin giicii ilo videoroliklorin yaradilma metodikasinin tatbigi hagqinda ayrica danismaq
lazimdir. Onlarin yaradilmasi dolgun layiha foaliyyatidir. Bu zaman usaqlar, hodofi miiayyan etmoyi,
komandada islomayi, 6z faaliyyatini giymatlondirmayi va onun naticalorini gdstormayi dyranirlor.

Video-texnologiyalardan istifadoni digor tolim metodlarindan ohamiyyatli
forglondiran nadir?

- Internet soboks oldugda videorolik formatinda olan dors materiali istonilon vaxt, istonilon
noqtadon olgatandir;

- materiala istonilon godor baxmagq olar;

- video aksentlorin qoyulmasina vo dors materialinin «monasini idars etmayo» imkan verir;

- todrisds videonun tatbigi dorsdo virtual istirak effektino nail olmaga komok edir;

- videotexnologiyalar darsds tahlil {igiin istanilon vaziyyati, istonilon siijeti modellosdirmays
imkan verir.

Videotranslyasiyalar

Miiasir telekommunikasiya vasitalori siiratli Internetlo birlikda uzagdan slago vasitasilo bu
giin ¢ox is gormays imkan verir.

1. Vebinar formatinda mosgolo kegmok olar (sokil). Bu zaman har istirak¢inin veb-
kamerasi, mikrofonu va qulaqcigi olur, har kas sz ala bilar vo 6z isini gostora bilar vo
ya 6z kompyuterindoki goriintii ilo boliise bilor. Miiasir alatlor isa praktiki olaraq,
istirak¢ilarin bir auditoriyada oldugu vaxt alds oluna bilocok effekt qodar effekt oldo
etmoys imkan verir. Vebinara qosula bilmayanlor, onu yazida baxa bilor vo bu zaman
hazir videolarin biitiin Gistiinliiklori iglayir.

2. Miihiim hadiss Vs ya tadbirlorin translyasiyalarindan istifads edilmasi. Bu ciir
translyasiyalar giiclii tadris effektino malikdir. Bels ki, pedaqoglarin inkisafinin mithiim
noqts Vo stimullarini 6zlarinds comlosdirir.

3. Cox giiclii teleskoplar kimi miiasir laboratoriya avadanligi mosafodon daxilolma va
miisahida rejimino malikdir. Yer kiirosinin miixtolif ekzotik yerlorinds, quslarin
yuvalarindan, zooparklardan, vohsi heyvanlarin yasadig yerlordon (sokil) dayanmadan
translyasiya aparan veb-kameralar qurasdirilib.

Video va kamera tadris alati kimi

Kamera miiallimin slinds alat ola bilor:

- istimai ¢1x1s etma Vardislorinin moasqi zamani, miiallim sagirdin nitqini kameraya yaza bilar,
sonra sagird miistagil olarag vo ya miisllimin rohbarliyi altinda ¢ixisin {isullarint masq eds bilar, 6z
nitgini yenidon yaza bilor, orada sahvlori miiayyan edib onlar1 diizalds bilor (sokil).

- mobil qurgunun, plansetin vo ya smartfonun videokamerasi sonod-kamera, rogomsal
mikroskop va fotoaparat ola bilar (sokil).
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- ekskursiyada vo ya laboratoriya iglori zamani tobioti miisahido etmonin vo ya tocriibo
aparmanin biitiin prosesini qeyds almaq, detallarin fotosunu ¢okmoak vo onlarin parametrlarini tohlil
etmok olar. Cox siiratlo basa ¢atan kimyavi tocriibani kameraya ¢okmak olar, sonra agagi siiratlo biitiin
incaliklori nozardan kegirmok olar (sokil).

Multimedia texnologiyalarinin totbiqi ilo yaradilan elektron dorsliklords asagidaki taloblori
nazars almaq lazimdir.

Motivasiya- dors prosesinin asasi olub, darsi biitovliikde dastoklomalidir.

Bohs olunan movzular daha aydin va daqiq ifads edilmolidir.

Materialin yadda saxlanilmasinda daha olverisli imkanlarin yaradilmasi.

MYHLTHMEﬂHﬁHBIE TEXHOJIOI'MHX B KOMIIBIOTEPHBIX HAYKAX B CPEI[HEI71
IKOJIE

Knwueevie cnoea: MynbTUMEIUAHBIE TEXHOJIOTHHM, IPUMEHEHHE MYJIbTUMEIUUHBIX
TEXHOJIOTUH, UCTIOIb30BaHUE MYIbTUMEANMHBIX TEXHOJIOTUH B y4eOHOM Mpolecce, dJIEKTPOHHBIC
YUEOHUKH.

Pe3wome: B cratbe paccMaTpUBAIOTCS MOHATHE MYJIbTUMEANA, OCHOBHBIE XapaKTEPUCTUKHU
MYJIBTUMEAUNHBIX ~ TEXHOJOTHUM, OOJACTH NPUMEHEHUS  MYJbTUMEIUMHBIX  TEXHOJIOTHH,
WCIIOJIb30BAHUE MHTEPAKTHUBHBIX MYJIBTUMEIUNHBIX TEXHOJIOTHH B y4eOHOM MpOllecce M MHOTOE

Apyroe.

MULTIMEDIA TECHNOLOGIES IN COMPUTER SCIENCES IN SECONDARY
SCHOOLS
Key words: MysibTuMenuitHble TEXHOJIOTHH, TIPUMEHEHHE MYJIBTUMEIUIHBIX TEXHOJIOTHH,
HUCITOJIB30BaHUC MyJ'ILTPIMC,Z[HfIHLIX TEXHOJIOTUH B y‘IeﬁHOM mnmponecce, SJICKTPOHHBIC y‘I66HI/IKI/I
Summary: The article discusses the concept of multimedia, the main characteristics of
multimedia technologies, the application areas of multimedia technologies, the use of interactive
multimedia technologies in the learning process, and more.

Odabiyyat
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B

MUASIR TOHSILD® INTEQRASIYANIN NOVLORI VO ROLU
Mehbahiyeva Esmira Vidadi quzi
Sumgqayit Déviat Universiteti, Sumqayit sahori, Azarbaycan
esmira.mehbaliyeva@mail.ru

Inteqrasiya miioyyan tohsil sistemi ¢orgivasinds sagirdlorin tofokkiiriindo diinyanin biitév vo
boliinmaz obrazini formalasdirmagq, onlar1 inkisafa vo 6ziintiinkisafa istiqgamatlondirmok mogsadi ilo
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tolimin  biitin mozmun komponentlori arasinda struktur olagalori  qurmag Vo onlar
sistemlosdirmokdir. Inteqrasiya tolim prosesini tokmillosdirir, fonlor arasinda qarsiligh olage vo
asitlihg dorinlosdirmoys Xidmot edir. inteqrasiyanin kémoyi ilo sagirdlor dyrondiklori arasinda
qarsiligi olagoni basa diisiir vo onlardan soxsi va ictimai problemlarin hollinds istifados edir. Miiasir
diinya tocriibasindo, asasan, inteqrasiyanin 3 soviyyasi forglondirilir:

1.Fandaxili inteqrasiya miioyyan bi fonn iizrs anlays, bilik va bacariglarin slagslondirilmasi,
fonn daxilindoki faktlarin sistemlogdirilmasidir. Bu saviyyads inteqrasiyani verilmis materialin ayri-
ayri tadris vahidlarinds comlasdirilmasi do hesab etmok olar. Bu isa son naticada fonnin mazmunun,
strukturunun doayisdirilmasina gotirib ¢ixarir. Fondaxili integrasiya hom iifiiqi, hom do saquli ola bilar.
Tolimin miixtalif morhalalarinin slagalondirilmasi saquli, anlayislarin slagelondirilmasi iss iifiliqi
inteqrasiyadir.

2. Fonloraras: inteqrasiya iki vo daha artiq fonnin shato etdiyi anlayis, bilik, bacariq vo
prinsiplorin sintezidir. Bu inteqrasiya bir fonna aid olan ganun, nozariyys vo metodlarin bagqa bi
fonnin dyradilmasi zamani istifadasini nazards tutur. Mazmunun bu models uygun sistemlosdirilmasi
sagirdlorin tofokkiiriinds diinyanin biitév vo boliinmez obrazinin yaradilmasi ilo yanasi, ham do
imumelmi anlayislar, kateqoriyalar vo yanasmalarla xarakterizo olunan yeni tip biliklarin
formalasdirilmasina tokan verir. Miixtalif fonlora aid oxsar va bir-birini tamamlayan mévzular elo
planlasdirilir va is elo toskil olunur ki, miioyyan bir ¢argiva yaranir, yoni onlar eyni vaxtda todris
olunur.

3. Fonloriistii (transfonn) inteqrasiya inteqrasiyanin on yiiksok Saviyyasi olmagla 6ziindo
tolimin shats etdiyi asas va alave mazmun komponentlarinin sintezini ehtiva edir. Yani bu integrasiya
ilo sagirdlorin moktobds &yrandiklori mozmunla moktobdon konarda aldiglart mazmun sintez toskil
edr [2].

Integrativ tolim sagirdlorin otraf miihitin miixtolif aspektlorini ayri-ayr1 fonlors aid mozmun
vasitasilo genis todgiqini tomin edir. Sagird nailiyyatini inkisaf etdiril masi ti¢lin onlarin fiziki va
idraki imkanlarina uygun olan kurikulumlarin yaradilmasi mosalasi inteqrasiyanin zoruriliyini artirir.

Diinya tacriibasinds an ¢ox totbiq edilon “inteqrasiya olunmus fanlor” formasidir vo bu tip
integrasiya daha perspektivli hesab olunur. Yani ictimai fonlor vo tabiot fonlori adr ilo inteqrativ fanlor
yaradilir. Bu, dovlat saviyyasinds qruplasdirilir. Bizim timiimtahsil sisteminds bi tip fonlor azdir.

Inteqrasiyanin formalarindan olan fonlor arasinda vo fonn daxilindo mévzular iizro
inteqrasiyadir va 6lkomizds imumtahsil sahasinds bu yoniimlii inteqrasiyani hoyata kegirmok gorara
alimmugdir.

“Azorbaycan Respublikasinda iimumi tohsilin Konsepsiyast (Milli Kurikulum)” senadinda
tohsilin inteqrativliyi osas prinsip kimi nazorde tutlmusdur. inteqrativ kurikulum sagirdydniimlii,
humanistloson tohsilin folsofasidir va tolim strategiyalarinin qurulmasi isindo boylik rol oynayir. Qeyd
olunan sanaddo timumi tohsilin pillalari va onlar arasinda slaqs va ardicilligin gozlonilmasi, bilik,
bacariq vo vardiglorin tohsil pillalari {izro konsentrik inkisaf etdirilmasi vacib pedaqoji tolob kimi
qoyulmusdur [1].

Miiasir diinyada siirotlo gedon sosial, madoni vo texnoloji doyisikliklor global diisiinmo
torzinin ohomiyyotini xeyli artirir. Belo olan halda sagirdlor tolim prosesindo ayri-ayri fonlor iizro
verilon bilik vo bacariglarin passiv istirakcist olmur. Inteqrativlik sagirdlora otraf alomin dork
edilmasina yaradici idraki miinasibat basloyan subyektlor kimi yanagilmasina imkan yaradir. Bu, o
zaman miimkiin olur ki, tohsil pillalorinde dyranilon fonlar vo onlarin ohato etdiyi movzular ayri-ayri
deyil, slagali, inteqrativ sokildo todris olunur. Digor bir torofdon inteqrativ kurikulum sagirdlorin
dorsliklords verilon materiallara yaradici yanagmasina komaok edir.
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Olkomizdo fann kurikulumlart hazirlanarken inteqrasiyanin iki ndvii: fondaxili vo fanlorarasi
inteqrasiya osas gotlriilmiisdiir. Onu da qeyd etmok lazimdir ki, ibtidai sinif miisllimlorinin
inteqrasiya imkanlar1 genisdir. Belo ki, ibtiadi siniflords fonlor, asason, bir miisllim torafindon todris
olunur vo onlar darslori planlasdirarkon sorbast sokilds inteqrasiya imkanlarindan istifads edo bilirler

13].

THUIIBI U POJIb UHTETI'PAIIUM B COBPEMEHHOM OBPA30OBAHUU

Kniouegvie cnosa: MeXIUCUMIUIMHAPHAS WHTErpalys, BHYTPUIIPpEAMETHAs HMHTETpaLUs,
Ha/AMpeIMETHAs MHTETPaIsl, HHTETPUPOBAaHHOE 00yUYeHUE, MHTETpaTUBHAst 00pa30BaHusl.

Peztome. B nipencraBieHHON Te3uce AaHO MH(OpPMALUs O pOIM M BUAAX HUHTETPALUU B
obpa3oBanuu. MHrerpupoBaHHass y4eOHas @porpaMma JIUCLMIUIMH, H3y4aeMbIX Ha YpPOBHE
o0pa30BaHMsl, C HHTEIPUPOBAHHOM yueOHON MPOrpaMMO MOMOTaeT y4aluMcs pa3BUTh TBOPUECKUN
MOAXO/ K MaTepuay MpeiCcTaBIeHHOMY B yueOHHMKe. B HeM Tarke mpezcTaBieHa MHPOpPMAaLUs O
(dbopmax MHTErpalyy, UCTIOIb3yEMBIX B MUPOBOI1 IpaKkTHKe. B KOHIENTya1bHOM JOKYMEHTE O0ILero
obpa3zoBanus B AsepOaiiikanckoil Pecrybnuke, To ecth B HarmonaneHol y4eOHON mporpamme,
YUUTBIBAETCSI OCHOBHOM MPUHIUIT HHTETPATUBHOTO 00pa30BAHHUS.

TYPES AND ROLE OF INTEGRATION IN MODERN EDUCATION

Key words: Special integration, interdisciplinary integration, subjects integration, integrated
learning, integrative education.

Summary: The presendent thesis provides information on the roleand types of integration in
education. The integrated curriculum of the disciplines studied at the education level, with an
integrated curriculum, helps students to develop a creative approach to the material presented in the
textbook. It also provides information on the forms of integration used in world practice. In the
general education in the Republic of Azerbaijan, ie in the National Curriculum, the main principle
of integrative education is taken into account.

Odabiyyat
1. Azorbaycan Respublikasinda timumi tohsilin Konsepsiyasi (Milli Kurikulumuy)
“Azarbaycan moktobi” jurnali, 2007, Ne 2.
2. Adigozolov A.S., ©liyeva T.M.Riyaziyyatin tadrisinds fonlorarasi alagslorin totbiqi.
Baki: Maarif, 1993, 165 s.
3. Kurikulumlarin hazirlanmasi va totbig mosalalori. Baki, “Kovsar”, 2008, 224 soh.

XOTTIi VO KVADRATIK ASILILIQLARLA BAGLI TONLIiK VO
BORABORSIZLIKLORIN HOLLININ OYRONILMBSi METODIKASI
Qasimov Rasid Ataxan oglu, Hasanova Niifar Fiizuli qiz1
Lankaran Déviat Universiteti, Lonkaran, Azarbaycan
e-mail:hesenova.nilufer@list.ru

Bu mévzunun 2sas hissasi Xatt vo kvadratik asililiglarin komayi ila tanlik vo barabarsizliklarin
hallino hasr olunmusdur. Sagirdlorin idraki aktivliliyinin, onlarin miistaqil yaradiciliginin, intuitiv
diistincasinin, miizakirs etmok Vo miibahiso etmok bacariglarinin inkisafinda bu mévzu miihiim rol
oynayir.
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Bu mévzuda homiso geyri-standart hall tapmaga imkan veron yeni, maraql tokliflor 6z oksini
tapmisdir.

Tadgigatin nazari shomiyyati verilon mévzunu sistemlosdirmokdan vo timumilagdirmakdan,
praktiki ohomiyyati isbat olunmus tokliflor vo ¢ixarilmis diisturlarin totbiqi ilo ¢alismalar halli
etmokdon ibaratdir. Isin mévzusundan asili olaraq tam kvadrati ayirmaq metodunun rasional oldugu
hal ti¢iin se¢ilmis ¢alismalardan istifado edilmisdir.

Tez-tez odod diiz xatti tizarindo hor hansi adads nazoran kvadrat tighadlinin koklarinin necs
yerlosmasina dair ¢aligmalara rast golmak olur.

Teorem. Tutaq Ki, x,, X, X? + px+q=0 tonliyinin hagigi kéklari, 4 iss ixtiyari odeddir.
Onda

X <4 C o C e . 24+ p>0 o
1. sortinin ddonilmasi tiglin zoruri vo kafi sort ¢ borabarsizliklor
X, <A A+ pA+q>0

sisteminin 6danilmasidir;
X >4 PR, : 22+p<0 .
2. sortinin 6danilmasi {igiin zoruri vo kafi sort borabarsizliklor
{x2>/1 {/12+pﬂ+q>0

sisteminin 6danilmasidir;

3. X, <A< X, sortinin d6danilmasi Tigclin zaruri vo kafi sort A+ pl+q<0 borabarsizliyinin
odonilmasidir.

Misal. Koklori x, Vo X, olan (a—1)x* —(2a+1)x + 2 +5a kvadrat iichadlisinin verilmisdir. Hor
iki kokiin 1-don boyiik olmasi sartini 6doyan @ -nin biitiin giymatlorini tapin.

Halli. @) a=1 oldugda verilon tonlik —3x+7 =0 soklino diisor. Bu tonliyinin bir kokii olar,
demoali, sorto gora @ # 1 olmalidir.

b) a #1 oldugda teoremin 2-ci bandins asason asagidaki sistemi yaza bilarik:

D =(2a+1)*—-4(a-1)(2+5a) >0 4a® +4a+1-20a*+12a+8>0
>1 —_
% = 2-1—2a+l<0 = —3<0<:>a—1>0 =
X, >1 a—-1 a-1
12_2a+1.1+2+5a>0 a—1—2a—1+2+5a>0
a-1 a—-1 a-1
16a’*-16a-9<0 8—w/208<a<8+w/208 4(2—\/E)<a<4(2+\/ﬁ)
=Ja>1 = 6 16 < 16 - 16
4a a>1 a>1
—>0
a-1

oY

Cavah. 1<a< %
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OBYYEHHME PEHIEHUE YPABHEHUS U HEPABEHCTBA CBA3AHHBIE C
JUHEWHBIE U KBAJIPATUYHBIE 3ABUCUMOCTH

Knwueswvie cnoea: Jluneiinas 3aeucumocme, YpaGHeHUs, HepAGEHCMEd, K8AOPaAMUYHAs
3a8uUcuUMocmy, TUHEUHAs QYHKYUA, K8AOpAmHblll mpexuneH, OUCKPUMUHAHM, KOPHU K8AOPAMHO20
mpexuienda.

Pe3tome. IlonbiTKa CHCTEMATU3UPOBATh U 000OLIUTH TEOPETHUECKUI MaTepHUall 1o 3TOH TeMe
MOJKET CIIY>KUTb IPUMEPOM CUCTEMHOTO MOJX0/a K KypCy anreopsl.

Baxknas yacTh 3TON paOOTHI MOCBsALIEHA KBAJAPAaTUYHON 3aBUCUMOCTU U CBSI3aHHBIM C HEW
YPaBHEHUSIM U HEPABEHCTBAM.

Beerna ectp HOBbIE U HMHTEPECHBIE IPEUIOKEHHS, KOTOpBbIE IIO3BOJISIIOT HAWTH
HECTaHJAPTHOE pPEIIEHUE 3TON MPOOIEMBI.

Teopernueckasi 3HAYMMOCTh MCCJIEIOBAHUSI COCTOUT B CHCTEMATH3AIMKA U 00OOIIICHUH TOM
TeMbl. [IpakThueckass 3HaUYMMOCTh pPaOOTHI 3AKIIOYACTCSI B HCIOJB30BAaHUU IPOBEPEHHBIX
NPEUIOKEHUH U IOJTYYEHHBIX (OPMYII IPU PELICHUN PaOOTHI.

TRAINING SOLUTION OF EQUATIONS AND INEQUALITIES RELATED TO
LINEAR AND SQUARE DEPENDENCES

Key words: Linear dependence, equations, inequalities, quadratic dependence, linear function,
quadratic trinomial, discriminant, roots of quadratic trinomial.

Summary: An attempt to systematize and generalize the theoretical material on this topic can
be an example of a systematic approach to the algebra course.

An important part of this work is devoted to quadratic dependence and related equations and
inequalities.

There are always new and interesting proposals that allow you to find a non-standard solution
to this problem.

The theoretical significance of the research is to systematize and generalize this topic. The
practical significance of the work is the use of proven suggestions and derived formulas in solving
the work.

9dabiyyat
1. Komsirun FOM. u ap. Metoauka npenojjaBaHusi MaTeMaTHKU B cpeiHel mmikose. YacTHbie
Mmetonuku. M., 1977
2. B.O.Tahirov, F.M.Namazov, S.N.Bfondi, E.A.Qasimov, Q.Z.Abdullayeva. Riyaziyyatin
todrisi tisullari. Baki, 2007.
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TOHSILIN KEYFIYYOTININ YUKSOLDILMOSINDO INFORMASIYA
KOMMUNIKASIYA TEXNOLOGIYALARININ ROLU
Quliyeva Ulviyys Rasid qiz1
Baki Miihondislik Universiteti, Baki, ,Azarbaycan
E-mail: uquliyeva@beu.edu.az

Azarbaycanda informasiya comiyyatinin qurulmasi istiqamatlori va prioritetlori 2003-cii ildo
imzalanan ‘“Azorbaycan Respublikasinin inkisafi namina informasiya vo kommunikasiya
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texnologiyalart tizro Milli Strategiya”s1 ilo miioyyon olunub. Daha sonra, ‘“Azorbaycan
Respublikasinda rabits Vo informasiya texnologiyalarinin inkisafi tizro 2005-2008-ci illor ti¢iin
Dovlot Programi (Elektron Azarbaycan)” sonadinds nozoards tutulan faaliyyst plani vo voazifalor do
6lkonin inkisafinda IKT-nin miistosna shomiyyato malik oldugunu gostorir. 2005-ci ilds tosdiq edilon
bu “Elektron Azorbaycan” Dévlat Programinda ham do tohsil sisteminin tokmillosdirilmasindo IKT-
nin totbiq edilmosi, IKT sahasinde iimumi maariflondirms {izrs xiisusi todbirlor nozards tutulmusdur

[1].

Respublikamizin tahsil sisteminda, xiisusilo Boloniya prosesinin baslica tarkib hissasi olan
kredit sistemi ilo foaliyyat gdstoran tohsil miiassisalorinds tohsilin keyfiyyatinin yiiksaldilmasi {igiin
IKT-nin tohsil sistemina tam inteqrasiyas1 asas Vo on baslica sortdir. Ciinki, demok olar ki, kredit
sistemi ilo foaliyyat gostoron ali tohsil miossisalorinds informasiya texnologiyalar: tohsilin
soviyyasini yiiksoldon osas atributlardan biridir. Hal-hazirda Boloniya prosesino qosulan ali
moktablards tohsil alan talobalorin informasiya texnologiyalarindan genis istifado etmoklo 6z islarini
keyfiyyatli qurmalarina imkan yaranir. Belo ki, kredit sistemi totbig olunan tahsil prosesinds aktiv
tolim metodlarindan genis istifads olunur ki, bu da informasiya texnologiyalari olmadan miimkiin
deyil. Buna gora do tolobalorin informasiya texnologiyalari ilo islomok bacariqlart vo vordislori
olmalidir [2].

Kredit sistemindo todris zamani tolobolorin kompiiter vo informasiya texnologiyalarindan
istifado etmasi tohsilin keyfiyyatinin yiiksaldilmasina sorait yaradir. Kredit tohsil sistemindo IKT-nin
totbiqi istigamotindo miioyyon islor goriilorok- internet baglantilarin yaradilmasi, internet-
texnologiyalarin todris prosesins totbigi kimi masalalor 6z hallini tapacag. Tohsil miiassisalarinds
internetin sabokasinin qurulmasi ilo tolobalorin daima internet resurslarindan, pulsuz informasiya
axtarig sistemlorindan istifado edo bilmalari vo genis informasiya bazasina malik Web-Sahifalor
yaradaraq elektron forumlar toskil etmolori {igiin sorait yaradilmalidir. Buna géro do ali tohsil
miiossisalarinin maddi-texniki bazalarinin artirilmasina, onlarin lazimi elektron vasitalori, miivafiq
avadanhglarla tomin olunmasina xisusi diqqot gostarilmalidir. Todris prosesinds internet
texnologiyalardan istifado sahosinds, movcud texnologiyanin todris prosesino inteqrasiyasi
istigamotinds, elmi-metodik tominatin giiclondirilmasi sahosinds vaziyystin yaxsilagdirilmasina

imkan yaradacaq [3].

Boloniya prosesi ilo foaliyyat gostoron tohsil miiossisalorindoki kitabxanalarda elektron
kataloglar yaradaraq talabolorin istifadasine verilmali, onlarin internet resurslarindan istifado edarok,
nainki 6lka Kitabxanalari, hatta diinya kitabxanalar1 ilo islomolori tiglin imkan yaradilmalidir. Bir gox
ali moktablorin kitabxanalarinda iso bir az da irali gedorak idarsetmani tokmillosdirmoak tigiin miiasir
informasiya texnologiyalarinin yaratdigir imkanlardan istifado etmoys baslayiblar. Bu sahodo daha
¢ox tacriiba Vo boyiik imkanlart olan 6lkalarin tacriibasinin 6yranilarak respublika kitab fondunun,
elektron sonadlorinin toplu kataloglarinin yaradilmasi, avtomatlagdirilmis kitabxana-informasiya
sistemlorinin totbiqi, “Azorbaycan kitabxanalar1”- veb-portallarinin yaradilmasi har bir naslin
niimayandasi, xiisusila da talabalar ti¢iin daha shamiyyatlidir. Ciinki har bir talabs internetin komuyila
is yerini tork etmadon, heg¢ bir masafa goat etmadon va ya istanilon vaxtda lazimi informasiyani aldo
edo bilacak. Artiq Respublikamizda Kitab.az Elektron kitabxana sabakasi foaliyyat gostarir. Kitab.az-
in magsadi Azarbaycanin aparici ali tohsil ocaqlarinin va eloca do Azarbaycan miislliflorinin miixtolif
movzularda do dillords olan kitablarindan istifads tiglin sorait yaratmaqdir. Hal-hazirda Kitab.az
Elektron kitabxana sobokosinin Elektron kataloq tizro layihasinds biitiin Universitetlor vo elmi-
todqigat institutlar istirak edirlor. Bundan basqa Personal Kitabxanalar, Korporativ Kitabxanalar,
“Jurnallar” bolmasi vo Forum servislari oxucularin istifadasine verilmisdir. Olbattas ki, biitiin bunlarin
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komoayi ilo har kos kimi talobalor do lazimi informasiyani tez bir miiddotdo alaraq 6z biliklorini
artiracaglar. Ona goro do har bir ali moktabin elektron kitabxanasinin yaradilmasi, inkisafi vo

informasiya ehtiyatlarina ¢ixis li¢iin strategiyasinin miiayyanlosdirilmasi moagqsadouygundur [4] :

Kompiiter vo informasiya texnologiyalarinin todrisds totbigine daha bir misal olarag test
texnologiyasini gdstormok olar. Test texnologiyas: zamanin on miihiim tolobi olub- IKT-nin tatbiqi
ilo daha effektiv olmagla, keyfiyyatli testlorin yaradilmasi vo praktiki totbiqgi, test naticalorinin ciddi
elmi-statistik sokilds aragdirilmasi, mobilliyi vo innovasiya xarakterli olmast ila forglonir. Bu testlarin
tohsil sisteminin formalagdirilmasinda, tohsilin  keyfiyyatinin yiiksaldilmosinda, tohsilin
kiitlovilosdirilmasi istigamatinds miihiim rolu vardir.

Umumiyyatlo, kreditli tohsil sisteminds mohz informasiya texnologiyalarinin totbiqi
noticasindo tokca o6lko Soviyyssindo deyil, biitiin diinya soviyyasinds tohsil alanlarin biliyinin
keyfiyyatca artirilmasina nail olmaq olar. Belo Ki:

- tohsilin mazmunu Avropa 6lkalarinin tohsil makaninin taloblarine uygunlasacaq,

- Avropa va diinya 6lkalori miitoxassislorinin, alimlorinin Azarbaycanin ali moktoblorino calb
olunma imkanlar1 genislondirilacak,

- ali moktoblorin diplomlar1 Avropa ali moktablorinin diplomlarina uygunlasdirilacaq,

- beynolxalq tocriiboloro miivafiq meyarlar miioyyanlosdirmaklo ali tohsilin  keyfiyyati
yiiksalacak,

- Azorbaycanda hazirlanan miitoxassislor beynalxalg alomda rogabsto davamli olacaq,

- kredit tohsil sistemino kegid bizim ali maktablarin taqdim etdiyi sonadlarin xaricds taninmasina
sorait yaradacag.

POJIb UKT B YJIYUIIEHUE KAYECTBA OGPA30BAHMUA
Knrwouegvie cnosa: mkona, o0pazoBaHue, CTYJACHT, MPETOJaBaTelb, eAaroruaecKuit
Pe3rome: Buenpenne u UCToIb30BaHNE HH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH
B CUCTEME KPEIUTHOM 00pa30BaHUU JIa€T BO3MOXKHOCTh Ka)KIOMY UEJIOBEKY MOJIy4aTh XOpOoIee
o0Opa3oBaHUE U MOBBIIATH KAYECTBY 00Opa30BaHMUS.

ROLE OF THE ICT IN IMPROVING QUALITU OF THE EDUCATION
Keywords: school, education, student, teacher, pedagogical
Summary: In the credit educational system the applying and usage of information
technologies will allow to everybody to improve orrortimities of getting education and will rise the
quality of education.
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MONTIQi PROBLEMLORI HOLL ETMOK BACARIQLARININ FORMALASMASININ
PSIXOLOJi VO PEDAQOJI OSASLARI
Rahimova Leyla Mehman qiz1
Azorbaycan Déviat Pedaqoji Universitet, Baki, Azarbaycan
garayeva.leylal995@gmail.com

Problemlari holl etmok bacarig: aktiv isloyan riyazi biliklori, biliklari totbig etmo tocriibasini va
montiqgi problemloarin halli prosesinds 6ziinii biiruzo veron zehni bacariglar adlanan miioyyan diisiinco
xiisusiyyatlorini 6ziindo comlogdiron miirokkab bir kompleks taskil edir.

Sonuncular elmi diisiinco keyfiyyatlorinin, insanin miioyyan moanavi keyfiyyatlarinin riyazi
tofokkiiriin miioyyan tozahiirloari ilo tizvi birlogsmasidir.

Problemlori hall etmok bacarigi ogor todris metodologiyasi sagirdlordo miivafiq zehni
bacariglarin  hortorofli inkisafina yonaldilibss, ogor tohsil riyazi, montigi problemlarinin halli
prosesinds sagirdlor miivafiq Umumi hoall metodlarin manimsanilmasini rahbor tuturlarsa;
moqgsadyonlii vo sistemli sokilds onlara dyradilorse riyaziyyatin , informatikanin todrisi prosesinds
formalasir;

Dogrudan da, moktob kursunda &yroanilon alqoritmlor asasinda miioyyan név problemlarin
hollinin 6zal yollart tezliklo unudula bilar vo bununla slagadar sohv bir sey yoxdur, ancaq har hansi bir
problemi hall etmak ii¢lin imumi qgabiliyyast, imumi yanasma uzun miiddat har bir maktob mozunu
ticlin qorunub saxlanilmalidir.

Niys sagirdlor mantiqi problemlarin hollini 6yronmirlar, tanimadigi bir problemi hall etmok
ticlin yol tapmaga aglabatan iimumi yanasma dyronmirlor? Bu is moktobdaki problemlarin hallinda
onanavi metoddur.

Miisllimlarin tacriibasinin tohlili gostorir ki, orada miixtalif nisbatlords bir necs todris metodu
istifads olunur.

Birinci metod sagirdlorin hall edilmasi zoruri sayilan biitiin tapsiriglart ¢ox sayda ndva
bolmosidir. Bu ndvlorin say1 forgli ola bilor. Mantigi problemlorin hor biri iigiin miisllimin bir ne¢o
niimuno ilo otrafli sokildo niimayis etdirdiyi, miitoraqqi sokildo qurulmus standart hall dsulu
moveuddur. Biitiin bu tapsiriglar, bu metodun olbatto istifado edilo bilocayi tolim {igiin standart
tapsiriqlar sinifini togkil edir.

Fakt budur ki, moktabds dyranilon problemlarin halli tigiin biitiin alqoritmlar doarsliklards vo
miuoallimlarin sorhi formasinda sagirdlora toqdim olunur. Bu vaxt sagird addim-addim program soklinda
hall eds bilar. Bir informatika kursunda verilon alqoritmlor miixtalif formalarda ola bilar: sifahi qayda,
diisturlar, sxemlor vo s. Sagirdloro hor belo minimallagdirilmis alqoritmi addim-addim programa
yerlosdirmok, avvalca har addimin moatni ilo agiq sokildo Gyratmok lazimdir vo sonra bu horokot
monimsanildikca zehndo gizladilir.

Moaktobdas hall olunan problemlarin oksariyyati geyri-standartdir, yoni. masalon, informatikanin
6zlinds hazir alqoritm (qayda, diistur) yoxdur, onu hall etmak ii¢iin hazir bir yol yoxdur: onu tapmaq
lazzmdir. Bir miollim sagirdlora bir problemi hoall etmak {iglin hazir bir yol toqdim edarss, 0 zaman
sagirdlor hansisa geyri-standart bir problemin hoallini miistaqil axtarmagi neca 6yrans bilor? Buna gors
cox mahdud bir formada istifads edils bilon ilk metodla yanasi digar todris metodlarindan da istifado
edilmalidir.

Ikinci yol sagirdlorin miixtolif qondarma inkisaf vozifalorini hall etmays dovat olunmasidir,
yani. geyri-standart. Eyni zamanda bazi metodistlor vo miiallimlar "bu problemlordon an boyiik fayda,
avvalcadan hazirlanmadan hall edildikda, mazmunu va hall tisullar1 oldugca miixtalif oldugda slds
edilir* deys disiiniirlor. Bu tisul izmak 6yranma metoduna banzayir, bildiyiniz kimi, ¢ox sada bir
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gaydani togkil edir: bir insan1 suya atmaq lazimdir vo 0, todricon {izmoyi dyranoacokdir. D. Poya
moaslahat verdi: "Problemlari neca hall etmayi 6yranmoak istayirsinizss, hall edin!™.

Bu 6yronmo metodunun mislliflori vo ardicillart sagirdlorin tobii gabiliyyatlorine giivonirlor
.Bali, belo sagirdlor tapilir vo buna gora do bu metod yalmiz tabii riyazi gabiliyyatli, informativ
diisiincali sagirdlor tigiin uygundur vo az inkisaf etmis vo ya tamamilo inkisaf etmomis qabiliyyatlori
olan sagirdlori digar insanlarin ugurlarini miisahide edon mévqgeda qoyur.

Owvolca nozoro almaq lazimdir ki, mantiqi problemlari holl etmok, geyri-standart montiqi
problemlari hall etmok iiciin bir yol tapmaq miigayisa olunmaz doaracada ¢atindir. Ikincisi, asas mogsad
sagirdlarin sadaca toklif olunan problemlari hall etmaloari deyil, problemi tahlil etmok vo onu hall etmak
ti¢iin bir yol tapmaq bacarigini inkisaf etdirmok, istonilon problemi hall etmok ti¢iin iimumi aglabatan
bir yanasma inkisaf etdirmok, intuisiyasini inkisaf etdirmokdir.

Bununla birlikds, bu metod da nozoragarpan noticolor vermadi, ¢ilinki forqli versiyalarda
sagirdlara verilon evristik sxemlor 0 godor iimumi vo miicarraddir ki, onlardan istifado yalniz an
bacariqh sagirdlor iciin faydalidir, galan sagirdlor ise sadoco onlardan necos istifado etmoyi
oyronmadilor. Axi, riyazi problemlor ¢ox miixtalifdir vo "toklif olunan problemi basa diismok",
"bilinmayanlor vo molumatlar arasindaki olagoni (vo ya slagoni) formalasdirmaq" kimi tolimatlar
onlarin hall yolunu tapmaqda az komoak edir.

Ancaq evristik sxemlorin genis sokildoa istifadasi fikri, siibhasiz ki, magbuldur va bu fikri
somarali istifado etmak iiciin standart olmayan problemloarin hallinds sagirdlorin asas ¢atinliklorinin
sabablorini daha darindan tohlil etmaliyik.

Belalikls, sagirdlora geyri-standart problemlori miistagil hall etmayi dyratmok, sagirdlora har
hansi bir problemi hall etmoak tigiin ortaq bir yanasma inkisaf etdirmak, ehtiyac duyulmayan bir név
problemlorin holli yolunu agilli sokildo axtarmaq bacarigini formalasdirmaq tiglin sagirdlore
problemlor nazariyyasi haqqinda osas biliklor vermok lazimdir. Bu biliklor xiisusi bir mdvzuda
boliisdiiriillmamalidir, lakin biitiin tahsil illarinds problemlarin halli ils birlikds eyni konsepsiyaya bir
dofadon ¢ox qayidaraq verilo bilor. Moasalon, problemin ilk anlayist vo onun qurulusu ibtidai sinif
sagirdlorina verilmalidir, lakin sonra yuxari siniflordo bu konsepsiya dofalorlo aydinlagdirilmali vo
darinlosdirilmalidir.

MNCUXOJIOIO-MEJAT'OIr'MYECKHUE OCHOBBI ®OPMUPOBAHUS HABBIKOB
PEIIEHUS JIOTHYECKOM MMPOBJIEMBI
Knroueewie cnoea: norndyeckas npodiemMa, HHTYHIIUS, allTOPUTM, BBICETICHHE
Pe3tome: pabora TMOCBSIEHA ICHUXOJIOTO-TIEarOrMYECKUM OCHOBaM JIOTMUYECKHX 3a/1ad,
4TOOBI HAYYUTH CTYIEHTOB CaMOCTOSITEJIBHO pellaTh HECTaHAAPTHBIC 3aJla4yM, BHIPA0OTATh OOIIHI
MOAXOJ K PEIICHHUIO 000 MpoOJeMbl M Pa3BUTh CIIOCOOHOCTh Pa3yMHO pellaTh HEHYKHBIC
pOOJIEMBI.

PSYCHOLOGICAL AND PEDAGOGICAL BASIS OF FORMATION OF LOGIC
PROBLEM SOLUTION SKILLS
Keywords: logical problem, intuition, algorithm, eviction.
Summary: The thesis focuses on the psychological and pedagogical bases of logical problems
to teach students how to solve non-standard problems independently, develop a common approach to
solve any problem, and develop the ability to reasonably solve unnecessary problems.
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Comiyyatin ali vo orta moktob mozunlarina qoydugu osas taloblordon biri onlarda miiasir
hoyatda yasamaq {i¢lin lazim olan, alds edilon bilik va bacariglan praktiki foaliyystds totbiq etmok
gabiliyyati, 6ziiniitohsil, 6ztinimiikommallasdirma talablarini yerina yetirmokls 6ziiniin uguru tigiin
sorait yaratmag kimi keyfiyyatlorin formalagsmasindan ibaratdir.

Bu tolobin reallagdirilmasinin vacibliyi ali va orta maktab tohsilinin istigamatinin ciddi sokildo
doyisdirilmasini sartlondirir; elo Somarali metodlar islonib hazirlanmalidir ki, talim prosesinin naticasi
tolobalords vo sagirdlords hayati vacib bilik vo bacariglarin formalagmasi kimi ortaya ¢ixsin

XXI asr talim-tarbiys modelinin ilkin sarti talobanin va moktablinin saxsiyystine hormat vo
onun inkisafina yardimdan ibaratdir. S6hbat tohsilds insan faktorunun nazars alinmasindan gedir. Bu
soraitdo soxsiyyatin hansi bilik, bacariq va vardislora malik olmasi suali ortaya ¢ixir. Qoyulan sualin
cavabi bundan ibaratdir: 0, hom 6z 6lkasinin iqtisadi inkigafina tokan vermoli, ham ds inkisaf edon
Vo daha da miirokkablogan comiyyatin hoyatinda real istirak etmalidir. Demali, tahsilin asas magsadi
otraf miihitin koSilmoz doyison soraiti daxilindo diizgiin istigamot se¢o bilon vo uygunlagma
gabiliyyatino malik olan insanin formalasdirilmasi olmalidir. Belolikls, talim prosesi tokca biliklarin
verilmasina va onlarin barpa edilmasi bacariqlarinin formalagsmasina yox, daha ¢ox talobalorin vo
sagirdlorin diisinmo gabiliyyatinin artirilmasina, faaliyystin planlasdirilmasiqabiliyyastinin inkisafina
yonoaldilmalidir. Mahz bu mosalalorin halli fonn kurikulumlarinin talobay6niimlii vo sagirdyoniimlii
xarakterini miioyyanlosdirir [l, 2] :

Tolobyontimliiliik, noticoyoniimliiliik, tolobayiintimliiliik vo sagirdyoniimliilik imumi tohsilin
miiasir mazmununun didaktik asasini togkil edir vo “Azorbaycan Respublikasinda imumi tahsilin
Konsepsiyast (Milli Kurrikulumu)” [1] corgivo Sonadi bilavasitoe hamin prinsiplorin tizarinds
qurulmusdur.

Bu giin inkisaf etmis bir ¢ox 6lkalards, o climlodon Avropa mokaninda ali vo orta moktab
mozunlar {iglin miioyyanlosdirilon bir sira osas baza kompetensiyalari (bacariglari) mévcuddur ki,
moktab, ilk ndvbads, onlarin tomin edilmasino birbasa cavabdehlik dasiyir. Hal-hazirda zoruri
informasiyalar1 toplayib onlarla islomok; tohlil vo totbiq etmok; miistoqil gorarlar gobul etmoak;
ideyalar irali siirmok Vo qoyulan masalalora yaradici, tonqidi miinasiboat baslomoak; icragiliq,
toskilat¢iliq va idaroetma gabiliyyati, linsiyyat madoniyyati, tolerantliq, roqabstadavamliliq niimayis
etdirmok; miiasir texnika vo kommunukasiya vasitalori ilo davranmag; smokdasliq etmok vo sair kimi

keyfiyyatlor soxsiyyati sartlondiran on vacib kompetensiyalar hesab olunur [3, S.25].
Bu kompetensiyalarin aldo edilmasi yollarindan biri talobalarin vo moktoblilorin hazirliginin

praktiki torafinin, nazari biliklorin va praktiki bacariglarin formalagmasi proseslarinin inteqrasiyasi
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hesabina giiclondirilmasindan ibaratdir. Praktik yoniimlii 6yronmanin nazariyyasinds bu yanagsmanin
osas ideyalar1 6z oksini tapmusdir.
[4] -do praktik yoniimlii 6yronmoys tolim prosesinin biitiin komponentlarini vo onlarin

qarsiligh tasirinin se¢imini miioyyanlosdiran ideya vo miiddoalardan ibarat olan didaktik yanasma
kimi baxir. Oyranmays bu ciir yanasmanin asasinda nozariyys vo praktikanin optimal nisbati durur.
Praktik yoniimlii 6yronma todris prosesinds nozariyysnin vo praktikanin nisbotini miioyyanlosdirir.

Praktik yontimlii 6yronmanin reallagsmasi talobalarin vo moktablilorin alds etdiklori biliklarin
tosirliliyini yiiksaltmok, talobalorin vo sagirdlorin soxsiyyat statusunu qaldirmaq, onlarda miiasir
comiyyatdo yasamagq tigiin vacib olan keyfiyyatlori formalagsdirmaq imkam verir.

[5] -do verilon tosnifata goro praktik yoniimli 6yronmo pedaqoji prosesin otraf miihitlo

olagesini miiayyanlosdiran prinsiplora daxildir. Bu yanasmaya uygun olaraq pedaqoji prosesds
praktik yoniimlii 6yronmanin vozifolorini miiayyanlosdirmok olar:
- talabanin va maktablinin soxsiyyatinin tadris fonni vasitasilo sosiallagsmast;
- tolobanin va sagirdin faaliyyatinin istigamatlondirici asaslarinin formalagmas;
- ixtisas vo sosial mobilliyin inkisafi;
- soXsiyyat Vo miihitin balanslagsmis miinasibatinin saxlanmast;
- miihitdo foaliyyat tsulu kimi tolobalorin vo sagirdlorin sorbost yaradiciliq foaliyystinin
inkigafi.
[4, 6] islorinin arasdirilmasi asagidaki miiddean1 sdylomays imkan verir: praktik yontimlii

oyronmonin mahiyyati, tolim prosesini yeni biliklorin aldo edilmasi vo onlarin hoyati vacib
moasalalarin hallinds istifadasi tigiin praktik tocriibanin formalagmasi biliyinin aSasinda qurmaqdan
ibaratdir. Tocriiba dedikdo formalasmis soxsi kompetensiyalar nozards tutulur.

Riyaziyyatin tolimi prosesinds tolobolordo vo sagirdlordo asagidaki praktiki tocriibalori
formalasdirmagq olar:

- anlayislarin, proseslorin, sistemlorin kompleks analizi (miiqayiso etma, giymatlondirms);

- daxili va xarici miinasibatlorin sobab-natics slagoslorinin agkara gixarilmasi,

- elementar axtaris-todgiqat foaliyysti (masalonin qoyulusu, ziddiyystlorin askarlanmasi,
problemin aydinlasdirilmasi, hipotezin yaradilmasi, hall iisullarinin axtarist va S.);

- riyazi biliklor talob edan problemli va fovgelads situasiyalarda (ekoloji, iqgtisadi, mexaniki,
texniki va s.) se¢im vo Qorarlarin gabulu;

- riyazi bilik talob edon masala va problemlorin axtarisi;

- Oziniitahsil sisteminda fonn biliklorinin darinlagdirilmasi va ¢oxaldilmast;

- tolobalari va sagirdlari shato edan hayatda yaranan spesifik situasiyalarda istigamot tapmag;

- tolobalarin vo maktablilorin saxsiyyatinin sosiallagmasi va S.

Praktik yonimlii 6yronmo fonn biliklorinin (xtisusi halda riyaziyyat) qiymatli biliklor
sistemina daxil edilmasini nozords tutur ki, bunlar da insanin hayatda sorbastliyino sorait yaradir.
Praktik yoniimlii 6yronma talabalorin vo sagirdlorin tobist, istehsal, maisot obyektlori ilo praktik
qarsiligh miinasiboto hazirliq soviyyasini yiiksaldir vo bununla onlar1 soristoli amal Saviyyasing
cixarir. Belo 6yronmo eyni zamanda indiki va golocok hoyata hazirliq demokdir. Praktik yoniimlii
Oyranmo bu vo ya digor fonn sahosinds savadsizligr aradan qaldirir, tolobslords vo sagirdlords zoruri
Soristo formalasdirir.

Praktik yoniimli 6yranmada moaqsad orientasiyalar1 kimi asagidakilari segmok olar:

- praktiki foaliyyatds ortaya ¢ixan masalalari hall etmok tigiin fonn biliklorini istifado etmok
bacariginin formalagmasi;
- Oziiniitohsil, 6ziintimiikommollosdirma, 6ziiniireallagdirma ehtiyaclarinin inkisafi;

214



- sorboast faaliyyat tisullarinin monimsanilmasi;
- tolim prosesindo idrak faalliginin tomin olunmast;
- oldo edilan bilik vo bacariglarin hayati foaliyystds totbigine hazirligin formalagmasi.
[7.8] islorindo “hazirhq” anlayigma torif verilir vo hazirh@m osas olamatlori arasdirilir.

Gostarilir Ki, tolobalarin va sagirdlorin olds etdiklori bilik vo bacariqlar: totbig etmoys hazirligi, eyni
zamanda, ham magsaddir, ham do moktab illorinds onlarin praktiki hazirligi prosesinin naticasidir.
Tam hazirhiga ¢atmanin vacib sorti tolobalorin vo sagirdlarin bilik vo bacariglarmin tadricon va
sistemli sokildo genislondirilmasidir.
Praktik yoniimli 6yranmoanin asasinda asagidaki konseptual miiddesalar durur:
talim fanlarinin mazmununu toskil edan elmi asaslarin monimsanilmoasi va biliklarin praktiki
istifado tocriibasinin oldo edilmasi tolobalords vo sagirdlordo genis diinyagoriisiiniin
formalasmasina imkan yaradir;

nozari biliklarin formalagmasi vo praktiki bacariglarin inkisafi talobalorin vo maktablilorin
praktiki foaliyysto vahid hazirligi prosesinin iki torafidir;
- Oyronmonin asas motivasiya bazasi hayat foaliyystinds tolobonin vo sagirdin oldo etdiyi
bilik va bacariglarin tatbigi perspektivlorini gormasidir;
tolobads vo sagirddo praktiki foaliyyat tocriibasinin formalagmasi tolim prosesindos
nazariyys va praktikanin optimal nisbatini nazards tutur (nozari biliklorin aparici rolu ilo).
Talim prosesinds noazariyys va praktikanin optimal nisbati problemi indi do aktualdr.
Praktik yoniimli 6yranmanin mahiyyati yeni bilik qazanilmasi vo hayati vacib masalalorin
hallinds onlarin istifadasi ti¢iin praktik tocriibs formalagmasi birliyinin tomin edilmasindan ibaratdir.

Bu mahiyyat riyaziyyatin tolimi prosesinds praktik yoniimlii 6yronmonin reallasmasi modelinin
yaradilmasina imkan verir.

Nozari biliklorin formalasmasi vo praktik bacariglarin inkisafi proseslarinin birliyinin tamini
modelinin elementlori bunlardur:

- didaktik proseslorin strukturlarinin birliyi;

- biliklorin formalagmasi vo praktik bacariqlarin inkisafi vasitalorinin birliyi;

- tolimi-idrak foaliyyatinin naticalarinin birliyi.

Notico olarag geyd etmok lazimdir ki, praktik yoniimli 6yronmoanin mahiyyati timumi tahsilin
mozmununu miayyanlogdiran “Azarbaycan Respublikasinda timumi tohsilin Konsepsiyast (Milli
Kurrikulumu)’n taloblorine tam uygundur.

CYIIHOCTbD, ®YHKIUU ITPAKTUKO-OPUEHTUPOBAHHOI'O OBYYEHUSA
MATEMATHUKE

Knwouesgwie cnosa: mkona, o0pazoBaHue, CTyI€HT, [IPENO1aBaTeNlb

Pe3rome: B nanHoil paboTe aHANM3UPYETCs CYLIHOCTh, PYHKIIMH IPAKTUKO-OPUEHTUPOBAH-
HOro o0y4eHusi maremaTtuke. CyIIHOCTh NMPAKTUKO-OPUEHTHPOBAHHOTO OOYYCHHS 3aKIIOYaeTCs B
o0ecrieyeHUr €JUHCTBAa IMPHOOpETeHUs 3HAHUH U (HOPMHUPOBAHMSA NPAKTUUECKOTO OIBITA HX
UCTOJb30BaHUS MPU PELICHUM HKU3HEHHO BaXKHBIX 3ajad. OCHOBHOM 1LENbI0 MPaKTHKO-
OPHEHTUPOBAHHOTO OOYYEHUS SBJIAETCS MOATOTOBKA YYaLIUXCs K PEIICHUI0 3a/1a4, BOZHUKAIOIINX B
MIPAKTHYECKOMN e TEIbHOCTH YeJIOBEKa, U (POPMUPOBAHUE Y HUX TOTOBHOCTH K IPUMEHEHUIO 3HAHUH
U YMEHUH B IIPOLIECCE CBOCH KU3HEACATEIIBHOCTH.
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THE ESSENCE, FUNCTIONS OF THE PRACTICAL-ORIENTED TRAINING TO
THE MATHEMATICS

Key words: school, education, student, teacher

Summary: In the given work the essence, functions of the practical-oriented training to the
mathematics is analyzed. The essence of the practical-oriented training consists in maintenance of
unity of acquisition of knowledge and formations of practical experience of their use at the decision
of the vital problems. A main objective of the practical-oriented training is preparation of pupils for
the decision of the problems arising in practical activities of the person, and formation at them
readiness for application of knowledge and abilities in the course of the ability to live.
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TODRIS PROSESINDO INFORMASIYA TEXNOLOGIYALARININ iSTiIFADOSININ
KONSEPTUAL OSASLARI
Rzayeva Xayala N.
Azarbaycan Déviat Pedaqoji Universiteti, Baki, Azarbaycan

Informasiya texnologiyalar1 anlayis vo mahiyyatinin, tolobslorin tohsil prosesinde ugurlu
totbiqi sortlorinin agiglanmasinda baslangic noqteyi-nazor, problem-pedaqoji aspektdo osas
kateqoriyalarin mazmun tamamlanmasindan ibaratdir. Belokl, gadim doévrlords belo Jan Amos
Comenius (1592-1670) insan tobistinin qanunlarina uygun olaraq hoyata kegirilocoyi timumi tolim
prosedurunu tapmaga ¢alisdi [1]. Tohsil prosesini «texnologiyallasdirmaq» cohdlori Bogdan
Navrochinsky (1882-1974), Celestin Frene (1896-1966), Peter Halperin (1901-1987) va digar alimlor
vo pedaqoglar tarafindan hoyata kegirilmisdir. Umumiyyatlo, tohsilin qurulmasina xiisusi "texnoloji"
yanasma movcudur. Soziigedon pedaqoji metodlar texnologiyasi, basqa s6zloa, tohsil va tolim
prosesinin qurulmasi texnologiyasiortaya ¢ixdi. Bu doyisiklik "pedaqoji texnologiyalar", "tohsil
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texnologiyalar’" vo 'informasiya texnologiyalar1" anlayislar1 arasindaki uygun olagolori
miiayyanlosdirmoays imkan veracokdir. Didaktik alimlarin, yenilik¢i miisllimlorin asarlorinds dors
prosesinda tahsil prosesinin somoraliliyinin artirtlmasi {igiin doqiq texnoloji sistem hazirlanmigdir
(Y.K.Babansky); zehni foaliyyatin morhololi sokildo formalagdirilmasinin texnoloji prosesi
(N.F.Talizina); riyazi todris materialinin moanimsanilmasi {igiin didaktik vahidlorin giiclondirilmasi
liclin osas texnoloji tsullar (P.M.Erdniyev); arayis voragolori V.F.Shatalov); todris prosesinin
idaroaedilmasi (Lipetsk tacriibasi S.N.Lysenkova) va s. Eyni zamanda, humanitar vo sosial-igtisadi
elmlarin tadrisina tathig edilon "texnologiya” termininin istifado edilmasinin magsads uygunlugu
mosalasi pedaqoglar arasinda intensiv miizakiro hadafina ¢evrilmisdi. Pedaqoji texnologiyanin
predmeti-tahsil sistemlorinin layihalondir-ilmasidir: todris prosesinin magsadlari vo qurulmasi, yeni
tohsil sistemlarinin faaliyystinin effektivliyinin yoxlanilmasi, aprobasiyasi va yayilmasi [2].

Pedaqoji texnologiyalar elm va tohsil prosesi arasinda monavi istehsalin bir hissasi kimi araliq
yer tutur. Bir miitoxassisin imicinin formalasdirilmasinin strateji konsepsiyasi peso foaliyyatinin
toloblori baximindan (zaruri nazari, baza biliklor, tacriibi magsadlor tizra fundamental, konkret-tatbiqi
biliklar, pesokar shamiyyatli bacariglar vo vardislar) vo miivafiq tadris vasitslori baximidan pedaqoji
texnologiyalarin mozmununu mioyyanlosdirir. Xiisusila, tolim texnologiyasi inkisafinin miixtalif
saviyyalarinds pesokar faaliyyatin potensial qurulusunu tocassiim etdirir.

Pedaqoji tolim texnologiyalariin har biri pesokar didaktik tohsil sisteminds miistaqil bilik
sahasino malikdir, didaktik nozoriyys vo tolim tocriibasi ilo olagoalondirilir, tohsil foaliyyatinin
layiholondirilmasi vo qurulmasi funksiyalarina malikdir. Tolim texnologiyasi ham nozari biliklori,
hom do konkret totbigi biliklari shats edir: tohsil prosesinin konkret formalari, tohsil strrategiyalarina
adekvat olan tolim metodlar1 tohsilalanlarin almali olduglari biliklorin transformasiyasi ligiin pedaqoji
prosedurlar. Pedaqoji texnologiyalar vasitesi ilo tohsilin  mazmunu reallagdirilir, talobalorin
foaliyyatinin amali torkibini, onun strukturunu vo inkisafin1 tonzimloyan magsodyonlii pedaqoji
prosedurlar dosti hoyata kegirilir. Yoani tolim texnologiyasmin layihalondirilmasi prosesinda
misllimlarin vo tohsilalanlarin tohsil foaliyyatinin sistemi totbig olunur [3]. Talim texnologiyasi
miiallimlorin empirik yeniliklorini nozors alaraqg, elmi biliklorin didaktik totbiqgi, todris prosesinin
elmi toskili, tolobonin soxsiyyat kimi inkisafinda yiiksok naticalor oldo etmoys yonolmisdir. Ona
tolobanin foaaliyyatinin toskili vo bu faaliyyatin idars olunmasi kimi bir-biri ilo alagali iki prosesi shato
edon todris prosesinin idaro olunmasi daxildir. Bu proseslor daim garsiligh tosir gostorir: nazarstin
noticasi idaroetmo foaliyyatinin mazmununa tosir gostorir, yoni. foaliyyatlorin golocok toskilini
doyisir.

KOHIEITYAJIBHASA OCHOBA UCITOJIB30BAHUSA NHHO®OPMAIIMOHHBIX
TEXHOJIOTUHM B OBPA3BOBATEJIBHOM ITPOIIECCE
Kniouesvie cnosa: nHpopMamoHHBIE TEXHOJIOTUH, YIeOHBIH IPOIecC, SMITUPHIECKUE
WHHOBAINH, Y3 PEKTHBHOCTD, 00CYKICHHUE.
Pestome: B crarthe pacKphIBaeTCsl CYIIHOCTh MH()OPMALMOHHBIX TEXHOJIOTHH, a TaKkKe
OOBSICHSIIOTCSL YCIIOBHSI MIX YCIICLITHOTO BHEAPECHUsI B 00pa30BaTeNbHBIN mpolece. [lenarormyeckuii
acIieKT 00ecrieYrBaeT OCHOBY ISl JIOIIOJIHEHUSI COJICPIKaHUsI OCHOBHBIX KaTerOPHIA.

CONCEPTUAL BASIS OF THE USE OF INFORMATION TECHNOLOGIES IN THE
EDUCATIONAL PROCESS
Key words: information technology, educational process, empirical innovation, efficiency,
discussion.
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Summary: The article reveals the essence of information technology, and also explains the
conditions for their successful implementation in the educational process. The pedagogical aspect
provides the basis for complementing the content of the main categories.
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PARAMETRLI MOSOLOLOR VO ONLARIN HOLLI USULLARI
Sadiqov Mehman Nabi oglu
Sumgqayit Dovlat Universiteti, Sumqayit sahari, Azarbaycan
e-mail: mehman.sadiqov.2016@mail.ru

Moalumdur ki, orta moktob sagirdlorinin, elocods bakalavr vo magistrlorin riyaziyyatdan daha
cox ¢atinlik ¢okdiklari problemlardan biri do parametrli masalalorin hallidir. Son illar ali maktablora
gabul tiglin tortib edilmis masalalarin mozmununda ciddi doayisikliklor edilmis, bu sirada parametrdon
asitlt vo montigi masalolora do yer verilmisdir. Qobul imtahanlarinin naticalori gostorir Ki,
Abituriyentlarin oksariyyati belo masalalorin hallinds ya ¢atinlik ¢okir, yaxud da onlar1 imumiyyatlo,
hall eds bilmirlor. Biitiin bunlar nazars alinaraq mévzu aktual hesab edilmis, parametrli moasalalar,
onlarin hallinin analizi vo metodikasina hosr edilmisdir.

Owvvoalca parametrli masalolor hagqinda timumi molumat verok.

Parametrli mosalalar elo P(x, a) sokilli masalalara deyilir ki, belo masalalarin hallinds asason
asagidakilar talob olunur:

a) a parametrinin miimkiin giymatlor ¢oxlugu haqqinda elo malumatlar tapmaq tslob olunur
ki, x dayigonin biitiin qiymatlori coxlugu tigiin masalonin sorti 6danilsin;

b) (x,a) ciitlorinin biitiin miimkiin giymatlori ¢oxlugu haqqinda elo malumatlar sldo etmoak
talab olunur ki, bu molumatlar masalanin sartina cavab versin va s.

Formal olarag P(x,a) iki doyisondon asili elo funksiyadir ki, burada x doyison (machul)
komiyyat, a parametri isa halolik malum olmayan, lakin miisyyanlosdirilmasi tolob edilon odod hesab
olunur.

Eyni zamanda geyd edoak ki, parametrli masalalor problemin qoyulusundan asili olaraq bir vo
ya bir nega parametrdon asili ola bilar.

Bu tip masalalarin hallini icra edon on az1 diferensial va inteqral hesabindan asagidaki asas
faktlara malik olmalidirlar:

1. f(x) funksiyas1 [a,b] pargasinin uclarinda miixtolif isarali giymotlor alan kosilmoz
funksiya olduqda, bu pargada f(x) = 0 tonliyinin koklorinin varligi hagqinda teorem;

2. f(x) vo g(x) funksiyalart miixtslif xarakterli monoton funksiyalar olduqda, f(x) = g(x)
tonliyinin kokiiniin yegansliyi haqqinda teorem;
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3. Yalniz vo yalmiz A parametri f(x) funksiyasinin giymatlori ¢oxluguna daxil olduqda
f(x) = A tonliyinin kokiiniin varligi haqqinda teorem;

4. Elementar funksiyalar vo onlarin xassolori, grafiklori haqqinda bilgilor va s.

Parametrli masalo tiplarinin halli metodlarinin tasnifatini verak.
Belo masalalarin halli ii¢iin asagidak: osas metodlar tatbiq olunur.

I. UOMUMI METODLAR [1].

1. Analitik.

2. Analitik —qgrafik.

Sonuncu metod ¢ox vaxt sadaca grafik metod adlanr.

I1. XUSUSI METODLAR [1].

1. Majorant metod,;

Qisaca olaraq gqeyd edok ki, bu metod standart iisullarla hall edilmayan tonliklorin vo
borabarsizliklorin hallinds totbig olunur vo burada asasen funksiyanin mohdudlug xassasindan
istifads olunur. Bu metodu sadaca giymatlondirma metodu kimi do gabul etmok olar.

2. Funksiyanin xassalorinin (kasilmazlik, monotonlugq, isars sabitliyi intervali va S.) totbiqi;

3. Kvadrat tonliyin koklori vo kvadrat tighadli ilo bagli todqgiqat etaplari;

4. Intervallar metodunun komayi ilo ,,sablon* sokilli

lyl =a |yl <a |yl >b
modullu tanlik vo barabarsizliklarin halli metodlar1 va s.

Parametrli masalolorin asagidaki asas anonovi tiplori vardir.

1. Parametrdon asili miixtalif nov tonlik va barabarsizliklorin halli ilo bagli masalalar;

2. Tonliyin kdklarinin verilmis sayma asason parametrin giymatlorinin tapilmasi masalalori;

3.Verilmis xaraktero malik tonlik vo borabarsizliklorin hallor saymna goro parametrin
giymotlorinin tapilmasi masalalori vo s [1] .

Parametrli moasolonin hoalli zamani1 he¢ do molum standart hall algoritmlorini totbig etmok
homiso miimkiin olmur vo buna goro do icragidan qeyri standart holl algoritmlari tapmagq, yani
axtariglar hesabina yeni “tapint1” oaldo etmok talob olunur. Basqa sozls, belo moasalalorin hallinds
molum standart biliklorlo yeni situasiyani - axtarisla tapilmis yeni riyazi yaradiciliq elementlorini
birlosdirmok tolob olunur. Qeyd edok ki, miioyyan miirokkob riyazi masalalorin halli zamani bu
sahada tezliklo miivaffaqiyyatlor olds etmok heg do asan basa galmir. Belo ki, parametrli masalalarin
holli zamani miixtolif hall saxalonmalori ortaya ¢ixir ki, bu budaqlanmalarin da ciddi analiz vo
todqiqgine zarurat yaranir.

Biitiin bunlar1 ayanilosdirmok magsadi ilo agsagidak: iki miixtolif tip parametrli mosaloni hall

edok.

log_g(x%-3x-a)

Masalo 1. y=—ax+ b diiz xotti y = funksiyasinin x = 3 noqtosinds

log_ge
toxunani olarsa, a Vo b parametrlarinin giymotlorina uygun toxunanin tonliyini vo b — 3a ifadasinin
qiymatini tapin.
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y =+3x + /3 - 3V3 3

y= In(x? — 3x +3) \

4 -3 -2 -1 0 1 2 3 4 5 ]

;/

H o 111. Burada verilmis funksiyanin toyin olunmasi ii¢iin x>=3x—a>0a<0,a*-1

log_q(x2-3x-a) _

sortlori 6donmolidir. Sonra, y = — e - In(x? — 3x — a) funksiyasinin téromosi y’' =
—-a
2x-3 o . . . . 2x-3
oldugundan, onda téromonin handosi monasina gora =—-a (1)
x2-3x—a x2-3x-a
olar.

Sarto goro x = 3 oldugundan, (1) tonliyindon _ia = —a, yoni a = +/3 alariq. Lakin, loqarifmin

torifine goro a < 0 “*macburi sorti’’ 6denilmoli oldugundan, yalmz a = —/3 olur.
Bundan basqa, toxunanla funksiya x = 3 noqtesinds ortaq néqtoys malik oldugundan
y(3) = -3a+bvoy(3) = In(x? — 3x — a) = In(—a).
a = —V 3 oldugundan buradan aliriq ki,
InV3 =3V3 +b,b = InV3 — 3V3.

Belsliklo, a-nin va b-nin giymatlorini toxunanin tonliyinds vo b — 3a ifadosinds nozars alsaq
y=—ax+b=\/§x+ln\/§—3\/§V9b—3a=ln\/§—3\/§+3\/§=%ln3
olar (hallin grafik tosviri sokildo gostorilmisdir).
Cavab: y = v3x + Inv3 — 3vV3va b — 3a = n3.

Masala 2. A vo B maddalarindan ibarat iki ciir qarisiq vardir. Birinci qarisigin tarkibinds A va
B maddolarinin miqdar 2: 3, ikinci qarisiqda iso 3: 4 nisbotindadir. Bu garisiglardan m: n nisbatdo
gdtiiriib iigiincii qarisiq hazirlandi. Ugiincii garisigda A vo B maddalorinin nisbatini tapin.

Hoalli. Malumdur ki, masalods iki parametr istirak edir - m, n vo m >0, n > 0. Ucgiincii
qarisigda A maddasinin migdarini x, B maddasinin miqdarini y ils isars etsok, onda parametrli masalo
P(x,y, m,n) soklinds olar.

Masalonin sortino gore birinci garisiqgda A maddosi 2, ikinci qarisiqda 3 hisso; B maddosi uygun

olaraq birinci garisigda 3 vo ikincido 4 hisso toskil etdiyindon, onda {i¢iincii garisigr omolo gotiron
3x

4 . . ..
-t 7y olar. Masalonin sortino gora

qarisiglarin migdart uygun olaraq Z?x + 37y \)
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2x 3y
5 7 = =
3?x+47y n’21x+20y n

alarig. (1) barabarliyin sol torofindaki kasrin surat vo moxracini y-a boliib alinan tonlikdon ii¢iincii
qarisigda olan A vo B maddslarinin nisbatini tapaq:

m 14x+15y m
. =5 1)

14x

7"’15 m 21x 14x
21—=—,—‘Tn+2()m:_'n+15n;
_x_|_20 n.y y

y

7(3m — 2n)§ = 5(3n — 4m),

x _ 5(3n—4m)
y ~ 7(3m-2n)’

()

Aydindir ki, (2) —nin hallinin olmasi iiglin m # gn olmalidir. Homginin, x > 0,y > 0 igiin
5(3n—4m)
7(3m-2n)
(3) barabarsizliyinin halli asagidak iki barabarsizliklor sisteminin hallor ¢oxlugunun

% > 0 oldugundan > 0 (3) olar.

birlogsmasindon ibarat oldugundan

{Sn—4m>0,

3m—-2n>0; 4 3
{Sn_4m<0’=§m<n<§m
3m—2n<0;

alariq.
Beloliklo, cavab: sm <n< %m (m > 0,n > 0) olduqda, tgiincii qarisigda A vo B
maddolorinin nisbati 5(3n — 4m)/7(3m — 2n) olar.

PARAMETRLI MOSOLOLOR VO ONLARIN HOLLI USULLARI

Acar sozlar: parametrli mosalalor, majorant metod, analitik, analitik-qgrafik, standart metod,
geyri-standart.

Xiilasa. Toqdim olunan isdo ovvalco parametr daxil olan moasalalor haqqinda {imumi
molumatlar verilir, bu tip masalalorin hallinin ¢atinliklori vo onlarin tosnifati gostarilir. Sonra
parametrdon asili masalalorin halli metodlar: — imumi va xiisusi metodlar hagqinda malumat verilir,
parametrdon asili bir ne¢o miixtalif név masala niimanalarinin halli metodikasi nazardan kegirilir.

3AJAYU C HAPAMETPAMU U METO/IbI UX PELIEHUSA

Knrwoueevie cnoea: mnapameTpuuecKue 3a/aud, Ma)KOPAHTHBIA METOM, aHATUTHYCCKHM,
aHAMTHKO-TpapUIEeCKii, CTAHJAPTHBINA METO/I, HECTAHJAPTHBIN.

Pe3rome. B mpencraBieHHON paboTre, Mpexkae BCero, gaeTcs obmas wHopMaius o
npobiemMax, BKJIIOUYEHHBIX B IapaMeTp, MOKa3aHbl TPYAHOCTH pEIIEHUS TaKuX MpobieM U X
knaccudukanud. [lanee npuBoautcss nHGOpMaLKs O METOaX PEUICHHs 3aBUCUMbIX OT MapaMeTpPOB
3a7a4 - OOIIMX U CTICIIHAIBHBIX METO/IOB, PACCMATPUBAIOTCSI HECKOJIBKO PA3JIMYHBIX THITOB BEIOOPOK
npoOJeMHO-3aBUCUMBIX 3a1a4 (60-80 ciioB).

TASKS WITH PARAMETERS AND METHODS OF THEIR SOLUTION
Key words: parametric problems, majorant method major, analytical, analytical-graphical,
standard method, non-standard.
Summary. In the presented work, first of all, general information about the problems included
in the parameter is given, the difficulties of solving such problems and their classification are shown.
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Then there is information about the methods of solving parameter-dependent problems - general and
special methods, several different types of problem-dependent problem samples are considered.
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TEOREMIN 9SAS SORTLORI VO BU SORTLORIN
TEOREMIN UMUMILIYINO TOSIiRI
Heydarova Maftun Nizami qiz1
Sumqayit Dévlat Universiteti, Sumqayit sahoari,
e-mail: meftun.heyderova.82@mail.ru

Moalumdur ki, anlayisin mazmununa yeni slamatlor daxil etdikds, o iimumiliyi daha az olan
anlayiga gevrilir. Sado bir misal gostarok. Masalon, Pifagor teoreminin iigbucaga totbiqi ligiin 2sas
sort licbucagin diizbucaqli olmasidir. Goriindiiyli kimi burada yalniz bir asas sort var. Els teoremlor
do var ki, onlarda sortlor daha ¢oxdur. Biitiin bunlar1 nozoro alaraq belo bir suala cavab axtaraq:
teoremin sartlorinin ¢oxlugu onun timumiliyino necs tosir edir? Bunu konkret olaraq ardicilligin
yigilmasi ilo bagli olan Teplisa teoremi [1] tiglin aragdiraq.

Teorem: Tutaq Ki, har bir gqeyd edilmis k {iglin

1) Py = 0;

n
2) Z P = 1;
k=1

3) lim Py = 0;

4)lim x,, = a.

n—-oo

n
th = z Ppiexy
k=1

Isbatu 4)sortindon cixir ki, elo N = N (&) odadi var ki, biitiin n > N(¢) ii¢iin
lx, —al < % barabarsizliyi 6danilir. Homginin, bu sortdon alinir ki, elo M > 0 adadi var ki,

Onda

ardicilligt yigilandir vo lim ¢, = a [1].
n—-oco

biitiin n-lor ti¢iin |x,| < M, |x,, — a| < 2M borabarsizliklori odonilir. Nohayat, 3) sortindon alinir ki,

elo nyg = ny(e) adadi var ki, biitiin n > ny(e) > N lgiin Py, < ﬁ, (k = 1,N ) boraboarsizliyi
odonilir.
Bu borabarsizliklara vo teoremin 1), 2) sartlorina asason alariq ki, biitiin n > ny némralori

ucln

n
Z Pnkxk —a
k=1

n n
ankxk_zpnka
k=1 k=1
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n
Z P (xx — a)
k=1

n
SZPnkbck—a =
k=1
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= (Pnllxl —al + Pn2|x2 —al +-+ PnNIxN —al) + PnN+1|xN+1 —al +-+ Pnn(xn -
a) <

&

& & & .
SN-—-2M+ E(PnN+1 + 4+ B < 5 15 = & Buradan gnar ki,

n

limt, = lim Puk x = a.

n—-oo n—oo
k=1

Goriindiiyli kimi teoremda Kifayat godor sortlor (4 sort) var.
Gostarmoak olar ki, sartlorin bels ¢oxlugu teoremin timumiliyini azaltmagla onun tatbiq
saholorini mohdudlasdirir. Masalon, ishat edok ki, x, ardicilligi yigilirsa, onda bu ardicilligin

hadlarinin adadi ortasi olan &,, = %(xl + x; + -+ + xp,) ardicillign da yigilar vo lim x,,=lim &, [2].
n—oo n—>oo

I sbat1 Aydindir ki, bu toklifo Teplisa teoremini totbig etmok iigiin teoremin 4 sorti
odonilmalidir. Yoxlayaq:
P = % (k=1mn=12..) avazlomasini edok. Onda Py =0 ,

n
1 :
Pre =+ —+ 4 — = 1vo lim Py, = 0
=1

k nsayda

olar ki, demali, burada teoremin 3 sorti 6donilir. Sorto gors x,, ardicilligr yigilan oldugundan lim x,, =

n—-oo

a isars etmok olar. Goriindiiyii kimi bu misalda biitiin sortlori 6donildiyindon Teplisa teoremini totbiq
etmokls alariq:

n
tn =ankxk =¢n
k=1

n

oldugundan buradan alariq ki,

limt, = lim Pok xi = lim &,,.
n—>0oo n—>oo n—>0oo
k=1

Gostormak ¢atin deyil ki, vn € N, y,, > 0 olduqda y,, ardicillig1 yigilarsa, onda bu ardicilligin

hadlarinin harmonik ortasi olan y,, = ﬁ ardicilligr da yigilar vo
Y1 Y2 yn

lim y,=lim y, [2].

n—00 n—-oo

Isbatu1 Tutaq ki,

1

Py = L,Ly—kg (k =1,nx, = yn). Gostoarmok olar ki, burada Teplisa teoreminin biitiin
y1 Y2 yn

sortlori 6danilir. Bundan basqa, burada t,, = y,, oldugundan lim y,, = lim y, olar.
n—-oo n—oo

Demaoli, bu teorem 4 sorti 6doyon ardicilliglar {i¢lin dogrudur.
Biitiin bunlar gostorir ki, teoremin sortlorinin ¢oxlugu onun timumiliyini azaldir, lakin
teoremin shomiyyatini azaltmur.

OCHOBHBIE YCJOBUS TEOPEMbBI U BJIIMSAHUE OTUX
CBOMCTB HA OBIIITHOCTHh TEOPEMBbI
Knroueewie cnosa: teopema Térmmuna, ycaoBue, 10Ka3aTeIbCTBO, MOCIEI0BATEIIBHOCTD
Pe3tome: VI3BeCTHO, UTO €ClIM K TIOHATHIO J0OABUTh HOBBIE NIPU3HAKH, TO JAHHOE MOHSATHE
npeoOpaszyeTcs B MeHee 00001ménHoe moHsITHE. Kak H3BeCTHO, BO MHOTHX T€OpEeMax 3adaéTcCs JIHIIb
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OJTHO OCHOBHOE€ YCIIOBHE. BBIBalOT TeopeMbl B KOTOPHIX HAETCsl OONbIIee KOTHMYECTBO YCIOBHUH.
VYuuteiBas Bc€ 3T0, BOSHUKAET BOMPOC: KAK MHOXKECTBO YCJIOBUI BIUSET HA OOLIHOCTh TeopeMbl. B
JaHHOW paboTe ATOT BONPOC OBLI PAacCCMOTPEH Ha IpHUMeEpe TeopeMbl TEIINIa 0 CXOAUMOCTU
MOCJIeI0BATENbHOCTH.

BASIC CONDITIONS OF THE THEOREM AND THE INFLUENCE
OF THESEPROPERTIES ON THE GENERALITY OF THE THEOREM

Key words: Toeplitz theorem, condition, evidence, sequence

Summary: It is known that if new signs are added to a concept, then this concept is
transformed into a less generalized concept. As is known, in many theorems only one basic condition
is given. There are theorems in which more conditions are given. Given all this, the question arises:
how many conditions affect the generality of the theorem. In this paper, this question was considered
using the example of the Toeplitz theorem on sequence convergence.
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RiYAZI ANALiZ KURSUNUN TODRIiSINDO DIFERENSASIYALI YANASMA
INNOVATIV TOLIM METODU KiMi
Safaraliyeva Faxriyya

Miiasir ali tohsil sisteminin ¢atismazliglar ic¢orisindo daha tez-tez tolim prosesinin idars
olunmasi tg¢lin zoruri olan oks olagonin olmamasi, talobalorin kifayst godar samorali olmayan
mistoqil islorini, moacburi  vo mistogil masgalolorin  elmi  osaslandirilmig  nisbatinin
mioyyanlosdirilmomasi, tolimin fordilosdirilmasinin hoyata kegirilmomasi, tolim prosesindo
tolobolorin miistaqil islorinin sistemli sokildo aparilmasina vo diferensasiyanin hoyata kecirilmasine
imkan veran didaktik materiallarin ¢atismazligi vo s. geyd edilir.

Miistaqil isin stukturunda vo mazmununda asas yeri ¢alismalar tutur. Calisma miistaqil islarin
niivasi olmagla yanasi, miistaqil igin idara olunmasi vasitasidir, timumilikdo tolim foaliyyatinin
foallagdirilmasi vasitasidir. Calismanin daxili va xarici strukturu haqqinda biliklordan ¢ixis edarak,
sturtur tamlig1, miiyassarlik, inkisafin yaxin zonasina istiqgamatlonms prinsiplorini 6doyan ¢alismalar
sisteminin qurulmasi zaruridir. Bu isa 6z novbasinds talim prosesinds fardi va diferensial yanagsma
ideyasinin hoyata kegirilmasini tomin edir, tolobods tolim foaliyystine maraq yaradir, onun
motivasiyasini sartlondirir va naticads talim foaliyyatini foallasdirir.

Riyaziyyat miislliminin peso-metodik hazirligimin yiiksaldilmasi problemino hasr olunmus
elmi-metodik todqigatlarin todgiqgi noticasinds onun tokmillogdirilmasinds asas vo shomiyyatli
yanasmalardan biri kimi diferensial yanasma miioyyanlosdirilmisdir.

Diferensasiya anlayisinin mozmununa miixtolif yanagsmalar mévcuddur. Biz onlart nazordon
kecirmadon geyd etmok istordik ki, miiallimin formalagsmasi onun peso faaliyyatinin saviyyasinin
yiksalmasi ilo toyin edilir. Odur ki, golocok riyaziyyat miosllimi olacaq tolobalorin metodik
hazirliginda tolimdas diferensial yanasma elementlori istifads olunmalidir.

Tolim soviyyalori tolim-idaraki foaliyyatin proseslorinin ardicilligi ilo toyin olunan
moanimsama saviyyalorine uygun olmalidir. Bu baximdan yanagsaq birinci saviyya - minimal saviyys
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- anlamaq, yadda saxlamagq, sorh etmok; ikinci soviyys - macburi soviyys - monimsaniloni standart
situasiyada totbiq etmok; tiglincli saviyys - imkanlar saviyyasi - monimsaniloni geyri-standart
situasiyada totbiq etmok kimi gostarmak olar. Qeyd edak ki, bu saviyyslor miiallimin pess foaliyyati
saviyyaloring, yoni peso savadliligi, pesokarliq kompetensiyasi, yaradict peso modaniyyati
kompetensiyalarina da uygundur.

Diferensiasiyali yanasmanin hoyata kegirilmoasi tolimin diferensasiyali maqsadlarinin
lahiyalondirilmasinda, bu magsadlarin alds olunmasi tigiin talim tapsiriglarinda, talim foaliyyatinin
miixtalif formalarimin istifadasinds, diferensasiyali nazarat vo giymatlondirmads 6z oksini tapmalidir.

Belaliklo, imumilosdirsok miiolim hazirliginda diferensial yanasma dedikdo magsadlarinda,
tolimin mazmununda, talim prosesinin togkilinds diferensasiyani nozardo tutulur.

Tolim foaaliyyatinin asas komponenti talim tapsiriglaridir (¢calismalaridir). Talim tapsiriglar
tohsilalanlar qarsisinda tmumilosmis tolim c¢alismasi soklinds ifado olunmus faaliyyatin
timumilosmis mogsadidir. Bu calismani yerino yetirorok tohsilalanlar uygun bilik vo bacariqlara
yiyalonir, 6z soxsi keyfiyyatlorini inkisaf etdirirlor. Tolim ¢aligmalarinin yerino yetirilmasi qarsiya
qoyulmus moQsodo ¢atmaq iglin tolim foaliyyotlori sistemindon yaranir. Bu zaman talim
foaliyyatlorinin formalasmasi saviyyalori miixtalif ola bilor. Peso foaliyystindo miiallim soxsiyyatinin
formalagmasi prosesini dyronorok E.l.Roqov geyd edir ki, “soxsiyystin doyisilmosi iimumiyyatlo
foaliyyotdo bas vermir, is¢inin pesokarliq soviyyassini miioyyan edon peso miihitindo konkret
masalalorin halli prosesinds vo foaliyyat obyekti ilo qarsiligh alageds, miiayyan mogsadlarin aldo
olunmasinda, horokotlorin miirokkabliyi vo miivoffoqiyyatliyi ilo bas verir.” Bu faaliyyatlorin
formalasdirilmasi ii¢iin miiayyan taloblora cavab veran ¢alismalardan istifads zaruridir. Psixoloji-
pedaqoji odobiyytda ¢alisma riyaziyyat talim prosesindo miixtalif funksiyalari hoyata kegiran
coxaspektli metodik hadiso kKimi giymatlondirilir. Calisma riyaziyyat toliminin mozmununa miivafiq
foaliyyatin dasiyicisi, bilik, bacariq vo vardislorin magsadoyonlii sokildo formalasdirilmasi vasitasi,
tohsilalanlarin tolim-idraki foaliyystinin toskili vo idarsedilmasi iisulu, tolim metodlarnin tozahiir
formalarindan biri kimi, nazariyys vo praktikanin alagalondirici vasitosi kimi, xarakterizo olunur.

Praktik moggalolor vo ya seminarlar tolimin togkilinin miihaziro formasimnin davami olub,
nozari masalalarin daha darindan dork edilmasi va 6yranilmasine xidmat gostarir, homginin biliklarin
totbiqi lizro vordislorin qazanilmasina sorait yaradir. Praktik mosgoalalor talobays biliklori yoxlamag,
dogiglosdirmok, sistemlosdirmok, terminologiyaya yiyslonmok vo onunla islomok, 6z fikirlorini
konkret elmin dilinda ifada etmoak, faktlar tohlil etmak imkani verir. Seminar talobanin elma, elmi
todqiqgatlara maragin1i mohkomlondirmok, elmi-nazari miiddealar: praktik foaliyystlo slagalondirmok
mogqsadi dasiyir. Praktik moggalalords asas magsad yeni informasiyanin verilmasi deyil, daha gox
bilik, bacariq ve vardislorin genislondirilmasi, moéhkomlondirilmasi vo darinlosdirilmasi, onlarin aldo
edilmasi va tatbiqi tisullarinin 6yradilmasidir. Praktik masgalalorin asas funksiyalarindan biri tongidi
Vo yaradici tofokkiiriin inkisaf etdirilmasidir. Bu ciir tofokkiiriin formalagdirilmasi baximindan praktik
mosgalalarin faal formalart — diskussiya, ¢alismanin sortinin vo onlarin hoalli gedisinin seminarin
biitiin istirak¢ilart torafindon miizakirs edilmasidir. Baxilan ¢aligmalara maragi tomin etmak ti¢iin biz
didaktik motivasiyali yaradic1 yontimlii ¢alismalar1 segir, homginin ¢alismalarin halli metodlar ilo
variasiyani apaririq ki, bu da talobalarin yaradiciliq faalligininin vo miistaqil tofokkiir faaliyyatinin
inkisafina komok edir.

Masgolalorin caligmalarin hollinin yuxarida qeyd olunan iisullardan istifado edilmaklo
aparilmasi tolobalorin tofokkiiriinii otalotlilikdon azad edir, yeni ideyalarin iroli siiriilmasini
stimullagdirir. Toklif edilon metodikada talimin asas formasi kimi praktik maggalalor se¢ilmisdir. Biz
tolimin togkilinin bu formasina digqati ona gora yonaldirik ki,

- Praktik moggololor yaradici tofokkiiriin inkisafinda osas alot olan riyazi ¢aligmalardan
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maksimal doracods somarali istifade etmays imkan verir;

- Praktik moggololor caligmanin sortlorini vo holli gedisini kollektiv sokildo frontal

miizakirs ii¢lin sorait yaradir;

- Praktik moggoloys hazirliq tolim foaliyyotinin samorali toskilinin (yaradici tofokkiiriin

inkisafina miinasibatdo) bir ndvii olan tolobanin miistaqil foaliyystini tolab edir.

Seminar vo praktik moggalolor tolimin togkilinin digor formalar ilo miigayisado tolobolordon
miixtolif monbalarls is prosesindo miistaqilliyin daha yiiksok soviyyasini tolob edir. Ali moktab
qarsisinda qoyulan yeni miirokkaob vozifalor vo ali moktabdo tolim prosesinin spesifikasi ilo olagodar
tolobalarin tolim-idraki faaliyyatinin foallagdirilmasi, fonno maragin yiiksaldilmasi {igiin tolobolorin
miistaqil islorinin diizgiin togkili miihiim shomiyyast kasb edir. Tolim prosesinds tolabalorin faalliginin
inkisafi problemi onlarin miistoqil islorinin toskili ilo birbasa olagodardir. Tolobolorin tolim
foaliyyatinin foallagdirilmasina istigamatlonmis miistoqil islorin togkiline verilon asas tolablori
gostorok:

1) Miistaqil islori tolim prosesinin biitiin halgslorinds, o ciimlodon todris materialinin
monimsanilmasi prosesinds toskil etmak zoruridir.

2) Tolobalori foal mévgeya calb etmok, onlar1 idrak prosesinin bilavasito istirak¢ilarina
¢evirmak lazimdir.

3) Tolobalorin oqli foaliyyatinin foallagdirilmasi tigiin onlara miivafiq oqli gorginlik tolob
edon islor toqdim edilmolidir.

4) Miistoqil islorin toskili tolobalords tolim motivlorinin inkisafina tosir géstormalidir.

5) Tolobalorin miistoqil islori mogsodoydnlii xarakter dagimalidir.

6) Miistaqil islorin mozmunu elmin inkisaf saviyyasine uygun olmali, tolobalorin kifayot

qodor tam vo dorin biliklor kompleksini tomin etmalidir.

7) Miistaqil islorin gedisinda tolobolorin reproduktiv vo produktiv tolim foaliyystlorini
olagoalondirmok zoruridir.

8) Miistaqil iglorin togkilinds miivafiq oks olageni nozors almaq, basqa sozlo nozarot
sistemini diizgiin togkil etmok lazimdir.

Molum oldugu kimi tolobanin miistoqil isi 6ziintitohsils hazirlig1 formalasdirir, fasilasiz tohsil
iiclin baza, miitoxassisin ixtisas daracosini yliksaltmak imkani yaradir. Riyazi analizdon maggalorde
vo miistoqil islordo diferensasiyanin hoyata kegirilmosi ii¢lin ¢aligmalar vo onlara verilon toloblori
nazardon kegirok. Bu tolablore agagidakilar aid etmak olar:

- Caligma elo togdim olunmalidir ki, tolabs miistoqil olaraq onun verilmo magsadini
miioyyon edos, alinan noticolorin zoruriliyini vo ohomiyystini qiymotlondira, 6z
foaliyyatino nozaroti hoyata kegira bilsin.

- Calimaslar motivasiya funksiyasini dasisin vo foaliyyeotin praktik, todqiqatciliq,
konstruktivlik ndvlorini hoyata ke¢irmaya imkan versin.

- Caligmalar tolobanin tolim soviyyasine uygun taqdim olunmalidir.

Diferensasiyal1 qruplarin toskilinds talobslords hansi tolim foaliyystlorinin formalasdigint vo
tolim motivasiyasinin neco olmasi miioyyonlosdirilmalidir. Naticolorin tohlilindon sonra tolobalor
tolim faaliyyatinin formalagma saviyyasino vo idraki tolobatlarina goéra 3 qrupa boliiniir: 1-ci qrup
minimal saviyya, 2-Ci qrup- macburi saviyya, 3-cii qrup - imkanlar saviyyasi.

1-ci qrup tolobolorino toqdim olunan calismalar formaca maraqli, foaliyyot planinin
ardicilligini oks etdiron sokildo toqdim olunmalidir. Bu zaman tolobslora maslshatlor bu sokilds verilo
bilor: Oziiniiz iiciin miioyyonlosdirin, ¢alismada no verilib, noys ¢alismaq lazimdir. Hazir holl
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alqoritmi varsa, ona ciddi suratdo omal edin. ©Ovvalki ¢aligmalarin hallii iizrs tocriibadon ¢ixis edorok
calismada miistoqil hall edos bilocoyiniz marhaloalori miioyyanlosdirin. Catinlik ¢cokdiyiniz magamlari
miioyyanlosdirin, cavab almagq istodiyiniz suallari ifads edin, miiallimlo maslohatlogin.

2-ci qrup talabaloring foaliyyat plani, alqoritmi va ¢otin olmayan tadqiqat¢iliq ¢alismalart
toqdim olunur. Bu zaman onlar miivafiq odobiyyata (sorgu materiali, miihaziro motnlori, dorslikdoki
hall niimunsloring) istinad eds bilorlor. Biitiin bunlar vaxta qonast etmoyo, fikrin lazimi istiqgamoto
yonaldilmasina komak edar, talabalori ilk ugursuzluq zamani hallin tapilmasindan imtina etmosinin
qarsisini alar.

3-cli cii qrup tolobalaring ¢otin, tadqiqateiliq tolob edon ¢alismalar toqdim olunur. Bu zaman
onlara moslohat vo tolimat verilir.

JTU®OEPEHIIUAJIBHBIN NOAXO0 K KYPCY MATEMATHYECKOI'O AHAJIU3A
KAK HTHHOBAIIMOHHOI'O METOJA OBYUEHUSA
Knroueswie cnosa: o0yueHne, MaTeMaTUUECKUI aHaIN3, YI€OHBIH MPOLIecC, CTPYKTYpa,
MOJIHOTA.
Pesztome: B cratbe nipeacTanieH nuddepeHupoBaHHbIN OIX0/ B MPENOAaBaHUN
MaTeMaTHYeCKOr0 aHaJln3a KaKk HHHOBAIIMOHHOTO MeTo/1a o0ydeHus. [lokazaHo ero npuMeHeHue B
CTPYKTYPE CaMOCTOATEIbHON paOOTHI.

DIFFERENTIAL APPROACH TO MATHEMATICAL ANALYSIS COURSE AS AN
INNOVATIVE TEACHING METHOD
Keywords: training, mathematical analysis, learning process, structure, completeness
Summary: The paper presents the differential approach in the teaching of mathematical
analysis as an innovative teaching method. It shows its application in the structure of independent

9dabiyyat
1. Hamunarep, B.A. Hauama maremarnueckoro aHammsza. — Omck: M3marens-Ilonurpaducr,
2002, 158 c.
2. Poro E.W. JlnyHocTHO-po(hecCHOHANBHOE pa3BUTHE YUMTENs B IEeIarormyeckon
nesaTenbHOCTH: ABTOped. muc.i-pa nmea. Hayk. PoctoB Ha Jlony, 1999, 45 c.

RIYAZi ANALIZIN TODRISIND® MUASIR TOLIM METODUNDAN ISTIiFADO
Sofarli flqar Seyfaddin oglu, Babacanova Viisalo Homza quz1
Sumqayit Déoviat Universiteti, Sumqaytt, Azarbaycan
i.safarli@mail.ru, vusalall@gmail.com

Ali moktabdas tolim islorinin osas formasi darsdir. Dars, tolim prosesinds miixtalif tisullarin
todgig edilmasi tiglin alverisli sorait yaradir. Dars eyni zamanda todris prosesindo miisllimlorin
halledici rolunu tamin edir. Tadrisin gedisinds halledici qiivva olan misllim bu sahads toplanmis an
qabaqcil tocriibays osaslanaraq todris etdiyi fonnin ayri-ayri bélmoalorini xronoloji ardicilligla
toloboalara gatdirir. Miiallim tadris programinda nazards tutulan materiallar talobalora manimsatmak
ticlin sistemli sokilda foaliyyat gostormalidir. Riyazi analizin inkisafini sistemli sokildo sorh etmok
vacibdir. Riyazi anlayislar arasindaki olagolori aydin gostormok vo yeni materiallarin, anlayiglarin
ohamiyyatini diizgiin izah etmok lazimdir. Bu vacib vazifani yiiksok saviyyads hayata kegirmak tigiin
miiollim miixtolif Gsullardan istifado etmoli vo eyni zamanda on Somarosli yollar1 axtarmalidir.
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Beloaliklo, tolim prosesindo miisllim riyazi anlayislarin mahiyyatinin aydinlagdirilmasina ¢alismali vo
an samarali yollarini aragdirmalidir. Miiallim tolimin gedisinda tolobalorin aqgli inkisafi ilo yanasi,
onun monimsadiyi biliys vo yiyalondiyi vordisloro osaslanaraq bu is tsullarint todricon
miirokkoblosdirir [1] :

Hor bir dorsin 6z mozmunu, 6z taloblori var. Darsin mdévzusu masgalonin moagsad va
vozifalorini miioyyon edir. Miiallim darsin gedisindo matnin biitiin mahiyyatini agmali vo talobalara
asilamalidir. Burada miiollim riyazi anlayislara yaradici yanasmagqla talobalori bu istigamoto
yonaltmalidir. Misllimlor tolobalora har hansi riyazi anlayisi izah etmoklo kifayatlonmomoalidirlor.
Misllim talobalars riyazi anlayislarin yaranmasini, totbiq sahslorini agmali, eyni zamanda riyazi
anlayiga faktik materiallar osasinda elmi inam yaratmalidir. Bu inam yalmz riyazi gergokliys,
inkarolunmaz faktlara osaslanmalidir. Buna gora do hor bir misllim yalniz dorsliklords, dors
vasaitlorinds vo metodik vosaitlords sorh olunan talim materiallart ilo kifayatlonmomoalidir. O, todris
etdiyi problemlora, mévzulara aid vesaitlors, slyazmalara vo materiallar kiilliyyatina istinad etmolidir.
Miiallim homginin falsafi baxiglara malik olmalidir. Darslik, dors vasaitlori, metodik vosaitlor, todris

plani talobalorin ixtisas xiisusiyyatlorine uygun olmalidir [2,3] :

Miisllim segdiyi ixtisasini darindan bilmali va talobalors bilik va bacariglari asilamaq tigiin 6z
tizarindo miintazom olaraq islomalidir. O, ali maktb dorsliklarindon, miixtalif dars vasaitlorindan,
metodik vasaitlordon, miixtalif materiallar kiilliyatindan, elmi asarlordan va s. istifads etmoalidir.

Talabalorin tolim materialint miimkiin gadar darindon monimsamasine nail olmagq ticiin tarixi
tocriibalordon, gabaqcil miisllimlorin is tisullarindan istifado olunmalidir. Xiisusilo dorsdo miiasir
informasiya kommunikasiya texnologiyalarindan, ayani vasaitlordon istifads olunmalidir.

Kursun moazmunundan, onun xarakterindon asili olaraq todrisin tisullart da doyisilmalidir. Bu
isdo tolabalarin gavrama gabiliyyatlori do nozars alinmalidir. Dars eyni iisullarla aparila bilmaz, belo
ki, dorsin biitliin gedisi zamani1 movzu vo anlayislar tizorinds sorhlor apariimalidir. Mévzu vo anlayisin
quru sokilda azbarlonmsi, izahsiz vo misal niimunasiz miihazirs matni, ham¢inin nozariyyani sorgu-
sual etmoadon misallar vo masalalor halli todrisin mozmununa ciddi tosir gostora bilor. Burada
tolobalarin digqgoti yalniz bir istigamatds - quru azbargiliys yonalo bilor. Eyni zamanda uzun-uzadi
sorhlor, misal vo mosalo niimunasiz mithazirslor yorucu diqgatsizliys gotirib ¢ixara bilor.

Miisllim talobalarin diggstini vaxtinda miisahibays ¢evirdikds auditoriyada imumi canlanma
yarana bilar, talabalorin darsin timumi tahlilinds foal istirakina sabab ola bilar. Darsin gedisi, aparilan
miisahibalar talobalorin imumi faalligina vo maragina sabab ola bilor. Miisllimin izahi diigtiniilmiis
plan asasinda qurulmalidir. Miallimin nozards tutdugu plan darsliklarla, dars vasaitlari ilo vo metodik
vasaitlorla bir-birilorini tamamlamalidir.

Lakin miasir dovrds ananovi tolim metodlar ilo yanasi, interaktiv tolim metodlarindan da
istifads edilir. Bu baximdan dorsliklordoki, dars vasaitlorindoki vo metodik vosaitlordoki faktik
materiallarin interaktiv metodlarla Syronilmosi tolim keyfiyyotinin yiiksaldilmasina ciddi tosir
gostorir.

Miiasir talim metodlarina rollu oyunlar, birga qrup isi, modellagsdirma, diskussiyalar vo grup
layiholori daxildir. Bu ciir metodlar tolobalords noinki elementar riyaziyyata maragi artirir, hom do
daha darindon manimsamani, vatondasliq vardislarinin tarbiyslondirilmasi vo demokratik doyarlora
bagliligi tomin edir. Miiasir dors Azarbaycan moktablorinds hals do iistiin mévgeda duran anonavi
darslo miiqayisads bir sira fargli xiisusiyyatlora malikdir.

Miiasir darsin asagidaki xiisusiyyatlori vardir [4]:

1. Diqgat ilk névbada talobonin soxsiyyatinin formalagmasina yonalir.
2. Miioallim talim prosesinds talobalarin maslshatgisi vo komokeisi kimi ¢ixis edir.
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3. Miiallim va taloba arasinda amakdasliq tolobalarin dalillarine va foaliyyatine boyiik komok
edir.

4. Tolim prosesinds yeni materialin nisbaton kigik hacmi talobalorin idrak foalligi naticasinds
darsds asas faktlarin, sabob-natica alagoalarinin taloboalar tarafindon ilkin monimsanilmasina
imkan verir.

5. On mihim talob ayri-ayr1 darslorin avvalki va sonraki doarslorlo six slagesinin hoyata
ke¢masindan ibaratdir.

6. Doarsin keyfiyyati tokco miisllimin hazirligindan vo onun doarsdoki foaliyystindon asili deyil,
hom do talobslorin bununla six slageds olan hazirligindan vo dorss {imumi havasindon
asilidir. Darsin somarali vo keyfiyyatli olmasi tigiin miallim torofindon nozards tutulmus
talim-tarbiys magsadlarinin darsde miivaffaqiyyatlo hoyata kegirmasindon ibaratdir.

7. Ekskursiya dorslorini hom yeni materiallart 6yrotmok, hom do kegirilmis materiallart
tokrarlamaqla kegirmok olar.

8. Kompiiterdon vo informasiya telekommunikasiya texnologiyalarindan istifado etmoklo
kegirilon darslor, dars ekskursiyalar va s. darslarin 6ziinamoxsus xiisusiyyatlori olur.

MHNPEINOJABAHUE SJIEMEHTAPHASA MATEMATHUKA C UCITIOJIB30OBAHUEM
COBPEMEHHBIX METOJOB OBYUEHUSA
Knrwoueegwie cnoea: ynusepcutet, 00pa3oBaHHe, CTYIEHT, IPENO1aBaTeNb
Pe3rome: [lpencraBieHHas cTaThs MOCBAIIEHA BOIIPOCAM UCIOIB30BAHUS TPATUIIIOHHOTO U
COBPEMEHHOT0 METO/1I0B 00yUeHUs B IPOLECCE OPraHn3alun paboThl C TEKCTOM IPU IPENoAaBaHUU
Ha ypoKax 3JIEMEHTapHasi MaTeMaTHKa.

THE TEACHING MATHEMATICS WITH WAITING CONTEMPRORARY
METODS IN TEACHING
Key words: university, education, student, teacher
Summary: The presented article is about using of traditional and, methods of teaching at the
presses of organization of working on the texts while teaching the mathematics.
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INFORMATIKA ELMININ FORMALASMASI VO INKISAFI
1Sakina Safiyeva, 2Sariyya Allahverdiyeva
YAzarbaycan Doviat Pedaqoji Universiteti, 2Mingagevir Déviat Universiteti

Elm vo tadris fonni arasindaki méveud slagolor, tolim metodikasinin hazirlayarkon vo bu
fonnin tolim mozmununu mioyyanlosdirarkan, elmi biliklor sisteminds elmin yerini, elmi
aragdirmalarin, obyektin vo mdvzunun, onun metod vo vasitolorini miioyyonlosdirmayi zoruri edir.
Belo bir analiz misllimlorin metodik hazirhigr ii¢lin adekvat sistem qurmaga imkan veracokdir.
Informatika sahasinds elmi biliklors uygun xarakteristikalar1 nozor salmaq xiisusilo vacibdir, belo ki,
onun aktiv inkisafi ilo olagodar informatikanin elmi statusu, onun obyekt vo todgigat predmeti
mévzular1 hagqinda halo da iimumi qobul edilmis bir fikir yoxdur. Informatikanin elm kimi meydana
golmasi ilk EHM-lorin yaranmasit vo N.Vinerin, K.Sennonun vo fon Neymanin fundamental
asarlarinin nasr olundugu zamana - XX asrin ortalarina tosadif edir. 1948-ci ildo Norbert Vinerin
"Kibernetika vo ya heyvan vo masinlarda idaroetmas vo olage" kitabinin nasrindon sonra "kibernetika"
termini mixtalif tobiotli sistemlordo idaroetms vo oslage elmini miisyyanlosdiron elmi anlayisa
cevrildi. Tezliklo ingilis mongali dilli «computer science» (kompiiter elmlari) termini ABS-da,
Kanadada vo bazi Latin Amerikasi 6lkalorinds genis yayildi vo bu ad elmi vo totbigi todgigat
sahosinin kompiiter yoniimiinii ifado edir. Indiys godor do «computer sciencen-in elmi yaxud
miithondis talimi oldugu barads diskussiyalar davam edir. Bir ¢cox amerikali alimlar, onlarin arasinda
olan D.Knut hesab edir ki, computer science elmi talimdir vo har seydon avval alqoritm vo onlarin
xiisusiyyatlorini 6yranir, kompiiter haqqinda bilgilar olmadan, tobbi ki, bu miimkiinsiizdiir. Bundan
olava, «information science» (“informasiya elmlori®) - elmdo elmi-texniki informasiyalart vo
kommunikasiyalar1 6yranan bilik sahalasi; «computer engineering» (“kompiiter miithondisliyi”) -
kompiiterin totbigi sahalorini dyronon miihandis talimi-terminlori daxiledilmisdir. Hal-hazirda,
Amerika alimlari problemlarin halli tigiin alqoritmlorin yaradilmasi ilo alagadar bilik vo foaliyyat
sahasini ifado etmok tigiin, elm vo texnikada miixtalif fenomen vo proseslorin kompiiter imitasiya
modellosdirilmasi, eloco do program tominatinin yaradilmasi maqsadi ilo «computational sciencex»
("hesablama elmlori™) termini toklif etmislor. XX asrin 60-c1 illarinin avvallorinds fransiz alimlori
Avropada mashur olan vo avtomatlasdirilmis malumatlarin emali sahasini ifads etmok tigiin istifada
edilon «informatione» (moalumat) vo «avtomatique» (avtomatlasdirma) sozlorindon ibarat olan
"informatique™ (informatika) termini togdim etdi. Rusiyada "informatika™ termini 1962-ci ilds yeni
bir tolimi adlandirmaq tglin A.A. Xarkevi¢ torofindon toklif edilmisdir. 1963-cii ildo iSo
F.E.Temnikov “informatika” anlayigint malumatlarin toplanmasi, 6tiiriilmasi, saxlanmasi vo emali
sistemlori ilo slagslondirdi. F.E.Temnikov informatikani informasiya elementlori nazariyyasini,
informasiya proseslori nazoriyyasi vo informasiya sistemlori nazoriyyssini meydana gotiron
informasiya elmi kimi toqdim etdi. Lakin, ilk ovval elmi ictimaiyyat torafindon bu torif laziminca
giymatlondirilmomisdir vo “informatika” terminin elmi va elmi-texniki molumatlar, kitabxanagiliq
Vo sonadlosma sahalari ilo alagelondirilmisdir. Buna gora, oncoalords, informatika «elmi malumatin
strukturunu vo timumi xisusiyyatlorini, eloco do insan faaliyystinin miixtalif saholorinds onun
yaradilmasi, transformasiyasi, otiiriilmasi va istifadesi haqqinda ganunlar1 6yranoan bir talim hesab
edilmigdir». 1970-ci illorin ikinci yarisindan baslayaraq, "informatika" termini elmi tolim olaraq
genis yayllmaga baslamisdir vo informatika miihiim fonlorarasi, elmi-metodoloji vo diinyagoriisii
ohomiyyato malik fundamental elm kimi formalagmisdir. Bir ¢ox aparici alimlor — E.P.Velixov,
V.M.Qluskov, A.P.Yersov, V.S.mixalevig, N.N.Moiseyev, B.N.Naumov vo basqalar1 informatikanin
texniki-alot aspektlorinin mithiimlilyiinii anlayaraq halo 30 il avval demislor ki, informatika sahosi
mohdud deyil vo ¢ox daha genisdir. Alimlarinin toklif etdiyi informatika anlayiglar1 tamamilo iist-
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isto diismoass do, onlarin hamisi informatikani fundamental elm kimi xarakterizo etmislor. Bizim
noqteyi-nazarimizdan, burada diggotalayiq fakt odur ki, artiq o zaman informatikani miixtalif tobiotli
sistemlordo informasiya ilo aparilan amaliyyatlarin qanunauygunluglarini, homginin informasiya
proseslorinin avtomatlasdirilmasi yollarin1 vo vasitolorini dyronan tobiot elmi kimi miiayyan
edilmisdir. Hor hansi bir elmin mahiyyotini miioyyan etmok ii¢iin onun obyektini vo predmetini
mioyyan etmok vacibdir. EImds, obyekt olaraq todgiqatginin faaliyystine yonalmis gercok saho
adlandirilir. Predmet - bu elm moévgeyindan obyekts baxis tisuludur, tadgigatin subyekti vo obyekti
arasindaki araliq vasitadir. EImin predmetina todqiqatin an oshamiyyatli aspektlori, asas xiisusiyyatlori
va olamatlori daxildir. EImin predmetini tayin edorkon, yalniz obyekti deyil, hom da onun obyektini
oks etdiron elm aspekti nazors alinmalidir. Diinyada elmi ictimaiyyatda informatika elminin todgigat
sahasi vo predmeti haqqinda vahid fikir yoxdur. Bununla bagl miizakiralor 30 il avval baslamis vo
bu giino godor davam edir. Son illor elmlor sisteminds informatikanin yerinin olmasi haqqinda
fikirlori dostoklayanlorin sayi artir, o ciimladon A.A. Kuznetsov, S.A. Besenkov, K.K. Kolin, M.V.
Svetskiy, M.P. Lapg¢ik, T.A. Boronenko vo bir ¢ox basqalar1 onlarin arasindadirlar. K.K. Kolin 6z
elmi islarinds tabistds vo comiyyotds bas veran informasiya miibadilasi Vo informasiyanin qarsiliql
tosiri proseslorini, eloco do texniki, sosial, bioloji vo fiziki sistemlords bu proseslorin hayata
kegirilmosi metodlart vo vasitolorini informatikanin todgigat obyekti kimi geyd edir. Alim
informatikanin predmeti kimi tobiotdo vo comiyyatdo bas veron informasiya proseslorinin vo
informasiyanin qarsiligl tasiri proseslarinin asas xiisusiyyatlorini vo qanunauygunluglarini, miixtalif
informasiya miihitlorindo (texniki, fiziki, bioloji vo sosial) onlarin tozahiir xiisusiyyatlorini,
totbigetmoa metodlart va vasitalorini, elaco do bu vasitalorin vo {isullarin miixtalif sosial tstbiq
saholorindo istifadosini gostorir. T.A.Boronenko hesab edir ki, informatikanin obyekti otraf alomdo
bas veran informasiya prosesloridir, predmeti iso informasiya proseslorini modellogdiran formal
sistemlor vo onlarin informasiya modellarinin (algoritmlar vo verilonlorin syrukturu) komoayi ilo
qurulmus hesablama (kompiiter) sistemlorinin arxitek-turasinda toasviridir (formal sistemlarin
modellosmasi). Bizim informatikaya dair tesovviirlorimiz bu fikirlorlo soslogir. Biz miasir
informatikan1 fundamental tobii elmlors aid fonn kimi gobul edirik. informatikanin todgigat obyekti
miixtalif tobiatli sistemlarinda: canli (bioloji sistem) vo cansiz (fiziki) sistemdo, sosial vo texniki
sistemlards bas veran informasiya prosesloridir. Yoni informatika biitiin informasiya proseslori ti¢lin
xarakterik olan {imumi xiisusiyyatlori dyronir. Informatika elminin todgigat predmeti informasiya
modellorinin qurulmasinin imumi prinsiplari - informasiya proseslorinin formallagdirilmis tosviri,
habelo onlarin avtomatik tatbiq iisullar1 va vasitaloridir (informasiya texnologiyalar). Informatika
diinyanln elmi biliklarinin osas metodlar1 kimi da formalagsma, sistem analizi, modellosdirma
(informasiya vo kompiiter), alqoritmlosdirmo vo kompiiter (hesablama) eksperimentindon istifados
edir. Informasiya anlayisinin mohz fundamentalligi vo canli vo cansiz tobiotin inkisafinda
informasiya proseslorinin osas rolu informatikan1 fundamental elmlor Soviyyasino qaldiran osas
faktorlardir. Informatikanin miistoqil bir elm olaraq toyin etmakls alagedar olarag, onun kibernetika
Vo riyaziyyat ilo farglonma problemini hall etmok lazimdir, bels ki, informatikanin onlarla genetik
olagosi yarandigi vo meydana goldiyi giindon aktiv miizakiralora Sobob olmusdur. Kibernetika,
idaroetms haqqinda elm olaraq, idarsetmoanin subyekti vo obyekti arasindaki informasiya
miibadilasini ehtiva edir. Informatika Kibernetika sahasindo “hall olmur”, ¢iinki idarsetms ilo
olagolondirilo  bilmoyan informasiya proseslori (elmi hesablamalar, verilonlorin emali) vo
informatikanin Gyrondiyi obyektlor olan ganunauygunluglar mévcuddur. Kibernetikadan forgli
olarag, informatika real sistemlords informasiyanin (informasiya texnologiyalarimin) emali,
otiriilmasi vo istifadasi ti¢iin konkret tisullar1 6yronir. Informatika elmi riyaziyyat dilini formal
dillardan biri kimi istifado edirss, hamg¢inin alqoritmlar nozariyyasini Oyranss do, informatika
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riyaziyyatin bir hissasi deyildir. Riyaziyyatla todqiq edilon obyektlor avvaldon formal olduqlar
halda, informatikanin vozifosi formallasdirilmis dillor vasitesilo geyri-formal obyektlorin
modellogdirilmasidir. Riyaziyyat riyazi modellor vo riyazi mosalalari hall etmok {igiin alqoritmlor
hazirlayirsa, informatika alqoritmlorin qurulmasi nazariyyasi ils, informasiya masalalorinin halli
tiglin informasiya modellarinin layihalondirilmasi vo effektiv hoyata kegirilmasi masalalori ilo
mosgul olur. Buna gora do, informatikani tatbiqi riyaziyyat vs ya riyazi informatika ilo yaxinlasdirnaq
cohdlori ugursuz oldu. Fikrimizco, riyazi informatika nozori informatikanin torkib hissosidir.
Yuxarida gostarilonlara asasan, demok olar ki, informatika fundamental elmlarin obyekt, predmet va
todgiqat iisullar1 olan miistaqil sahosi kimi ixtisaslasmalidir. Informatikanin metodlarindan istifado
etmoklo elm adamlar1 miixtalif problemlari 6yrona bilarlor. Bu masala son illards elmi nosrlarlo
tosdiglonmisdir. Burlaya bas beynin biofizik proseslori, galaktikalarin fiziki qiivvalori, yoluxucu
xastaliklorin yayilmasi, boyiik miqyash tobii kataklizmalar va bir ¢ox basqalar1 daxildir. Miixtalif
informasiya miihitlorindo bas veran informasiya proseslorinin tozahiiriiniin ayri-ayr1 aspektlori
miixtalif elmlor tarafindan tadqiq edilo bilso do, informatikadan basqa heg bir elmi fonn informasiya
ilo is qanunlar1 vo metodlarini, miixtalif tabiatli sistemlords informasiya proseslorinin bag vermasi
qanunauygunluglarim1 6yrana bilmaz. Bundan olavs, informatika metodlarindan istifado canli va
cansiz tobiat, comiyyat va texnika haqqinda prinsipca yeni fundamental biliklori alds etmokls yanasi,
diinyanin informasiya tosvirini, informasiya comiyystindo insanin miasir elmi diinyagoriisii vo
madaniyyatinin formalasdirilmasina imkan verir. Noticads, informatika fundamental elm olaraq bilik
sisteminin osas komponentino ¢evrilorok elmin, texnikanin vo Ccomiyyatin inkisaf yollarini
miioyyonlosdirocokdir. Informatikanin formalasmasi vo inkisafi prosesindo obyektinin va
predmetinin torifino miixtalif yanasmalar, elmi maraglarin vo informatikanin praktik olavalor
sahasinin geniglonmasi informatikanin fundamental elm kimi strukturu vo predmeti haqqinda
tosovviirlorin dofalorlo doyismasine sabab oldu. Lakin, bizim fikrimizco, informatikanin predmet
sahasinin belo toforriiathi tosviri onun maraq dairesinin genislonmasini oks etdirirso do, onun
fundamental elm kimi todqiq olunan biitiin mosalalorini nozora almir. Masalon, bu struktura
informasiyanin Olglilmasi metodlari, informasiya tohliikasizliyi vo informasiya comiyyati
problemlari daxil edilmomisdir. Buna goro, fikrimizca, informatikanin predmet sahasinin daha genis
istigamatlarini geyd etmak va golocokds onlarin dogiglosdirilmasini nozars almaq lazimdir. Yuxarida
gostarilon dord tobii miihitin har birinds informasiya proseslorinin hayata kegirildiyi vo nozori
informatikanin 6yrondiyi imumi informasiya qanunauygunluqlariin xiisusiyyatlorina shomiyyatli
daracads tasir gostaran xiisusi név informasiya miihiti var. Bu baximdan, elmi ictimaiyyatin bir ¢ox
niimayandasi informatikani yalniz fundamental elm deyil, hom do praktik foaliyyatin elmi kompleks
istiqgamot hesab edir. Informatikanin fundamental asaslar1 dedikda, onun nozori osaslari, o ciimlodon
informasiya nozariyyasi basa diisiiliir. Bu asaslara miixyslif n6év informasiya miihitlorinin timumi
informasiya qanunauygunluglar1 daxildir vo onlar informatikanin todgigat istigamotlorinin unkisafi
ticlin nozari baza hesab olunurlar. Fundamental asaslarin saviyyasi informatikanin falsafi, semiotik,
va lingvistik aspektlori ilo tamamlanir. Bu aspektlor sosial, bioloji va fiziki informatika kimi yeni
istiqamotlor iizro calisan todqiqatgilar torofindon nozoro alinmalidir. Informatikanin predmet
oblastinin strukturunda bu saviyyanin xiisusi gqeyd edilmasi onun iimumelmi shamiyyatinin artmasi
Vo todgiq etdiyi problemlorin fundamental xarakteri ilo baglidir. Onun todqiq etdiyi problemlarin
halli ham tabiat, ham do humanitar elmlor iigiin birinci doracali shomiyyat kasb edacakdir.
Informatikanin fundamental elm kimi miiasir inkisaf tendensiyalar1 onun metodlarmnin elmi
biliklarin, demok olar ki, biitiin sahalarine daxil olmast ila alagodardir. Ik ndvbada, bu, bdyiik hacmli
elmi informasiya resurslarinin inteqrasiyasi vo emali, elmi todqgiqatlarin naticalorina nail olma
middatinin koskin azalmasi, eloco do miixtalif obyektlorin analizino informativ yanasma,
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informasiya modellosdirilmasi vo alinan naticalorin kompiiterlo vizuallasdirilmasii imkanlnin
olmasidir. Informatikanin predmetinin vo osas masalolorinin  miioyyonlosdirilmoesine  dair
yanagmalarin miixtolifliyi informasiya haqqinda miiasir tosovviirlorin miixtalifliyi ilo baglidir va bu,
miiasir elmin fundamental anlayis1 hesab edilir. Bu anlayis o qador miirokkab vo ¢oxaspektlidir ki,
bu giino godor elmdo timumi torifini tapa bilmomisdir. S6ziigedon ndqteyi-nazardan, biz do bu
fikirdayik ki, informasiya maddanin va ya enerjinin harokat xarakterini va voziyyatini xarakterizo
edon real fiziki fenomendir. Informasiya onun dasiyicist olan maddo vo enerji ilo six baghdir. Belo
informasiya “ilkin” informasiyadir vo "ikinci" informasiyanin formalasmas {i¢iin osasdir. ikinci
informasiya ham birincinin oksidir, ham ds oindan fargli ola bilar. Bir insanin, texniki sistemin vo ya
fiziki bir obyektin daxil olan informasiyani qobul etmasi qgabiliyysti tokco bu informasiyanin
xarakterindon deyil, ham do avvallor tolanmis tocriibadon asilidir. Bu fakt informasiyanin nisbi
xarakterini oks etdirir. informasiya anlayisim yalmz iimumelmi kateqoriya kimi deyil, hom da hor
hans1 bir maddonin semantik xiisusiyyati kimi taninmasi, canli vo cansiz tobistin inkisafinda
informasiya proseslorinin rolunun vacibliyinin gobul edilmasi fundamental anlayiglarin "madds" -
"enerji" - "informasiya” qarsiliqli alageli triadasina osaslanaraq diinyanin prinsipial olaraq yeni
formasini yaratmaga imkan verir: Buna goro do, informatikanin fundamental osaslarinin galocok
inkisafi boyiik falsafi, elmi-metodoloji shomiyyat dasiyir. Belaliklo, aparilan tohlillor asaslanaraq
informatikanin fundamental elm kimi aktualligini vo galocok inkisafinin vacibliyini gobul etmak
lazimdir. Informatikan bu giin getdikco daha miihiim {imumelmi vo fonlorarasi ohomiyyot kosb
etmoys baslamisdir. Onun 6z todgigat obyekti vo predmeti vo tobistdo vo comiyyatdo bas veran
informasiya proseslorini dyronan metodlar1 vardir. Informatikanin fundamental osaslarinin
inkisafinin naticolori adekvat olaraq tohsil sistemino totbig edilmalidir. informatika, informasiya vo
telekommunikasiya texnologiyalari sahasinda sahasinda fundamental tohsil galocok miisllimlarin
moktob informatikasinin tadrisinds ¢atinlik gokmamasing, onun Moazmununun inkisafini nazars
almasina, moktablilorin tolim proseslorinin informasiyalasdirilmasini tomin etmasino, kompiiterin
aparat-program tominatinda bas veron doyisikliklora uygunlasmasina, informatikanin talimi
metodikasin1 asan monimsomoasino imkan veran osasdir. Informatikamin fundamental elm kimi
miasir voziyyati universitet vo moktob informatika kurslarinin tokmillosdirilmasinda, habels
informatika miiollimlorinin  yeni soraitdo pesokar foaliyyati tiglin metodik toliminin
tokmillosdirilmosinds adekvat oks olunmalidir. Hesab edirik ki, tohsilin fundamentallasdirilmasinin
vacib istigamati elmi fonlorin universitetin miivafiq akademik fanlori ilo, eloca do metodik xarakterli
fonlorlo yaxinlagsmasidir. Buna gora, problem, bizim fikrimizca, fundamental informatika elminin
hazirki vaziyyatinin vo informatikanin moktob kursunun fundamentallagdirilmasina toxunan
doyisikliklotin informatikanin tolimi noazoriyyasi vo metodologiyasina aid fonlor kompleksinda
adekvat oks olunmasidir. Bunun ti¢iin miivafiq todgigat talab olunur.

®OPMUPOBAHUE U PASBUTHE KOMITBIOTEPHOM HAYKHN
Knioueswie cnosa: nunpopmatuka, eCTeCTBO3HaAHNE, KHOSPHETHUKA, aBTOMATH3AIIHS, METO/I.
Pe3rome: B pabote paccMOTpEHO CTaHOBJICHHE U Pa3BUTHE MHPOPMATHKU KaK QyHIaMeEH-
TaJbHBIX HAYK U €€ CBSI3b C APYTUMHU HAYKaMHU.

FORMATION AND DEVELOPMENT OF COMPUTER SCIENCE
Key words: computer science, natural sciences, cybernetics, automation, method.
Summary: The work demonstrates the emergence and development of computer science as
a science, the formation and development of fundamental sciences, and its relation to other
sciences.
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Informasiya texnologiyasi totbiq olundugu asagidaki miihitlorlo xarakterizo olunur.

1. Texniki miihit, problemlori hall etmak {i¢iin istifado olunan bir ndév avadanliqdir.

2. Program miihiti - informasiya texnologiyalar1 tolimi hayata kegirmak ti¢ilin bir proqram
vasitosi.

3. Movzu miihiti - elmin, texnologiyanin, biliyin miioyyan bir fonn sahasinin mozmunu.

4. Metodik miihit - tolimatlar, istifado qaydalari, foaliyyotin qiymotlondirilmasi vo s.

Informasiya tahsili texnologiyalari, texniki vo insan resurslarinin qarsiliqlt olagesi nozors
alinmaqgla, 6yronmo formalarinin monimsonilmonin tadris prosesina totbiq etmok vo miioyyonlos-
dirmak iiclin miiasir tolim texnologiyalarinin interaktiv proqram vo metodiki dostoyi tomin edon
kompiiter avadanligl, telekommunikasiya vasitslorin macmusudur.

Magsadindon, didaktik funksiyalarindan, molumat vermok {isulundan vo s. asili olaraq
informasiya texnologiyalarinin miixtolif tosnifatlart mévcuddur.

Informasiya emalinin tipik vozifolori bunlardir: funksional yoniimlii, subyekt yoniimlii vo
problem yoniimlii texnologiyalar

Funksional yoniimlii texnologiyalar, molumat emalinin tipik nisboton avtonom
vozifalorindon birini hoyata kec¢irmok {igiin hazirlanmisdir. Bu ciir texnologiyalar olduqca yiiksok
doracado hortorafli ola bilor vo golocok istehlak¢inin minimal istiraki ilo inkisaf vo ¢oxalma ticiin
istifads edilo bilor.

Fonn yoniimlii texnologiyalar, miioyyon bir sahodo miioyyan bir problemi holl etmok ii¢iin
hazirlanmigdir. Bu totbiqin xiisusi toloblorini maksimum doracods tomin edir vo on az yonlii ola bilar.

Problem yoéniimlii texnologiyalar, miioyyon dorocodo funksiya yoniimli vo subyekt
yoniimlii texnologiya arasinda araliq bir movge tutur. Bir sira xiisusi totbiglorin toloblorini
imumilogdirorkon ortaya cixir vo bozi tipik totbiq problemlorini vurgulayir. Molumat axtaris
sistemlorinin istifadosine osaslanaraq; molumat bazalar1 va bilik bazalari; ekspert sistemlori; todqiqat
avtomatlasdirma sistemlori; kompiiter dostokli dizayn sistemlori; pesokar avtomatlasdirma
sistemlori; istehsalin avtomatlagdirma sistemlori; tolim sistemlori; masaiistii nosr; bir dildon digorino
torclima sistemlori; xobar qruplari va s.

Didaktik funksiyalardan asih olaraq informasiya va tahsil texnologiyalarmin ii¢ 3sas
sinfi mévcuddur:

-tolobolorin malumat almasi ticlin hazirlanan reseptiv informasiya texnologiyalari

- interaktiv informasiya texnologiyasi

- tolimin arayis molumat dostoyi texnologiyalari.
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Distant tohsil texnologiyalari
Distant tohsil bes asas magam ils xarakterizs olunur:
- miiollimin vo sagirdin varligi vo he¢ olmasa aralarinda raziligin olmast;
- sagirdlo sagirdin mokan bolgiisii;
- sagird vo moktabin foza baximindan ayrilmast;
- tolobo vo miisllimin iki istiqamatli garsiliqh olaqesi;
- Xiisusi olaraq distant tohsil {i¢lin hazirlanmis materiallarin segimi.

Distant tohsilinds istifads olunan informasiya texnologiyalarini ii¢ qrupa bolmak olar:

- tohsil malumatlarinin toqdim edilmasi texnologiyast;

- tohsil molumatlarinin 6tiirtilmosi texnologiyast;

-tohsil molumatlarinin saxlanmasi va islonmasi texnologiyalari.

Birlikdo, distant tohsil texnologiyalarini formalagdirirlar. Ustolik, tohsil programlarmin
hoyata kecirilmosinda, oslindo, todris prosesini vo dostoyini tomin edon tohsil molumatlarinin
otiiriilmasi xtlisusi ohamiyyat kasb edir.

Distant tohsilo on uygun olan tadris texnologiyalarina asagidakilar daxildir:

- video miihazirslor;

- multimedia miihaziralori vo laboratoriya maggalolori;

- elektron multimedia dorsliklori;

- kompiiter vo sinaq sistemlori;

- simulyasiya (taqlid lahiysali) modellari vo kompiiter simulyatorlari;

- telekommunikasiya vasitolorindon istifado edorok moslohatlogmolor va testlor;

- video konfrans.

Distant todrisinde telekommunikasiya texnologiyalarinin oynadigi asas rol tohsil dialoqunu
tomin etmokdir. Geri bildirimsiz, miollimlo kursant arasinda davamli dialoq olmadan dyronmok
miimkiin deyil. Distant todrisinds tohsil dialoqu telekommunikasiya texnologiyalarinin komayi ilo
toskil edilmalidir.

Rabito texnologiyalarini iki ndve bdlmoak olar - on-line vo off-line. Birincisi, real vaxt
rejiminds malumat miibadilasini tomin edir, yoni géndaron torafindon toyin olunmus kompiiters catan
mesaj dorhal miivafiq ¢ixis cihazina gondorilir. Off-line texnologiyalardan istifado edorkon alinan
mesajlar alicinin kompiiterindo saxlanilir. Istifadagi dzlori iigiin olverisli vaxtda xiisusi programlardan
istifado edorok onlar1 goro bilor. Dialoqun yalniz real vaxtda (on-line) aparildigi tam isdon forqli
olaraq, distant tohsilds on-line (of-line) geds bilar.

Bu ciir texnologiyalara e-poct, pogt siyahilari vo xobor qruplar1 daxildir. Elektron pogt
miiollim vo tolobo arasinda fordi {insiyyot qurur, telekonferans kursun on miirokkob vo ya ¢otin
suallarinin kollektiv miizakirasini togkil etmays imkan verir.

Elektron poct (e-mail) molumat Otlirlilmosinin on rahat, sado vo siiratli yollarindan
biridir. Kompiiterlorin sobaka istifadasino asaslanaraq, istifadogiys soboka iizorindoki torafdaslarina
mesajlar almaq, saxlamaq vo gondormok imkani1 verir. Elektron pogtdan istifado edorok, demok olar
ki, dorhal lazzmli malumatlarin ¢atdirilmasini taskil eda bilorsiniz.

Video konfrans.Miiasir kompiiter sobokalori video rabito seanslarini togkil etmok imkani
verir. Bu voziyyotds videokonfrans istirak¢ilari real vaxt rejiminds video vo audio molumat
miibadilosi, homg¢inin miixtolif elektron sonadlori, o climlodon motn, cadveal, qrafika, kompiiter
animasiyast, video materiallar1 6tlirmok imkanina malikdirlor.
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Kompiiter biliklorino nazarat

Nozarot todbirlori todris prosesindo miihiim yer tutur vo sagirdloro hom ononavi, hom do
elektron formada hoyata kecirilon todris prosesindo tolobolorin bilik, bacariq vo qabiliyystlorini
qiymatlondirmays imkan verir. Tohsilde informasiya texnologiyalarinin yiiksok soviyyade inkisafi
hom ononavi, hom do siiratlo inkisaf edon distant todrisin miixtalif formalarinda tolobalorin bilik
nozaratinin toskili vo aparilmasi {i¢iin onlardan foal sokildo istifado etmoya sorait yaradr. Istifadogiyo
yeni kollektiv iinsiyyat va tolim vasitolori toqdim edon tohsildo informasiya texnologiyalarinin totbiqi
aktuallagir.

Nozarot foaliyyotlorino imtahan, test, araliq vo yekun sinaq, yoxlama, esse, laboratoriya vo
nozarat iglorinin aparilmasi daxildir.

Tadris olunan kursun praktik hissasi kompiiterdo, mosalon, elektron tablolarda aparilirsa vo
monitoring islori zamani talabalor miioyyan bir programdan istifads edorak bacariglarini niimayis
etdirirlorso, Windows MeetingSpace texnologiyasi nozarat prosesini xeyli asanlasdira bilor. Birgo is
iiclin nozords tutulmus miihit, foaliyystlorin noticolorini miitosokkil toskil etmoys, eyni zamanda
kompiiterds Oyradilmis istonilon miiollimin isini vizual sokilds izlomoye imkan verir. Lazim galarso,
todbirdos istirak etmok {i¢iin digor mévcud miisllimlori birlosdirmok olar.

Ononoavi idaroetmo vo bilik giymatlondirms formalarindan kompiiter testino keg¢id miiasir
tohsil sisteminin modernlogdirilmasinin imumi konsepsiyasina uygundur.

Internet do daxil olmagq]a test tapsiriglarinmn yaradilmasi prosesini avtomatlasdiran bir cox hall
yolu var. Testdo yerlogsdirma xidmatlori toklif edon bir ¢ox onlayn resurs var.

Sagirdlor torofindon fordi tapsiriglarin yerino yetirilmasi todris prosesinin vacib hissosidir vo
miiollima todris materialinin miilkiyyat doracasini obyektiv qiymatlondirmoys imkan verir.

Test movzularinin paylanmasi, naticalorin toplanmasi vo togkili, bir qayda olaraq har bir
miiollim torafindon fordi olaraq hall olunan texnoloji problemlordir. Bununla birlikdo, miiallimin
dastoyindo yaradilan bir sira vasitolor var, masalon, www. antiplagiat.ru sayti, tolobalorin isindoki
molumat monbolarini va tohsil mazmununun tokamiillii yaradilmasi metodikasini (Wiki-ys osaslanan)
miloyyonlosdirmok ti¢lin hazirlanmigdir.

Bir wiki, tosnif edilmis vo acar sozlorlo etiketlonmis ¢ox sayda mogaladir. Moqalslor moatn
baglantisi ilo alagalondirilir: yeni maqalslar, bir qayda olaraq, movcud olanlarin asasinda yaradilir vo
"ana moaqaloda" mdvcud olan termin asasinda birlosdirilir.

Wiki akademik bilik toplamaq iigiin ideal vasitodir. Biliklorin bdylimasi movzularin
strukturunun genislonmasini va salahiyyatlorinin darinlogsmasini toyin edir. Wiki, versiyalarin tam
nozarati (qorunmasi) ilo materiallarin birgo redaktosi demokdir. Viki istifads tolim todbirindon bir sira
miisbat tosir oldo etmok imkani verir. Bir wiki ila isloyarkon tolobonin mogsadi, fonnin wiki saytina
aid olan miioyyon bir mévzu hazirlamaq, masalon, ovvallor toyin olunmamis bir termini agkar etmok,
movcud mogaloni genislondirmok vo ya mévzu daxilinds agilmamais bilik bir qolu yaratmaqdir.

Tadris prosesinda sdzds geribildirim miihiim rol oynayir, yoni dinloyicidon misllima golon
va Oyronma prosesi, sagirdlorin bilik menimsomasi, bacariq, bilik vo diger qabiliyyat, soxsiyyat
xiisusiyyotlori inkisafinda molumatlar1 oks etdiron molumatlar. Oz ndvbasindo miiollim {iciin
geribildirim vacibdir.

- tohsil prosesinin diagnozu,

- naticolori gqiymotlondirmak vo harakatlorini tonzimlomok;

- tolimlorin ndvbati moarholasini ovvalki morhalolords alds edilmis noaticalor asasinda qurmagq;

- tolobolarin fordi togviqi va inkisafini nozars alaraq metod vo tapsiriglan forglondirmok.

Belaliklo, sagirdlorin davamiyyatina, foaliyyatine vo malumatliligina nazarat vozifalori hall
olunur.
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Bir sira bilim adamlart miinagisonin insanin 6z daxilindo oldugunu vo insanin an boyiik
miinaqiso dastyicisi kimi faaliyyat gostordiyini dofalorlo vurgulamislar. E.Sostrom insanin daxili
voziyyatini demokratiyanin iki partiyali sistemi ilo miiqayiso edir.

Kegon asrin 60-c1 illarindon baslayaraq, “insanin daxili alomi”nin modellosdirilmasi ilo bagh
elmi todqigatlar meydana ¢ixdi. Bu modellor insanin (yaxud subyektin) sosial miihitdo 6ziinii neco
toqdim etmasi va neca faaliyyat gostormasi ilo bagli idi. Homin modellor hamg¢inin insan faaliyyatinin
bir ¢ox psixoloji fenomenlorinin sorh olunmasina sarait yaratdi. Bu sahods V.Lefevrin vo T.Taranin
elmi islorini xiisusi geyd etmak lazimdir.

V.Lefevrin refleksiv nazariyyasinds elementar ikili segim Bul cobri vasitasilo tasvir olunur:

B, =<D,& —>, haradaki D = {0,1} — bul dayisonlori, & — konyunksiya, — — inkardur.

Dizyunksiya — v amali vo impli — = amali Xvy=— (—|x &ﬁy) Vo X >y =—XVvYkimi
daxil edilir.

Bu zaman elo variantlar ola bilor ki, bu tendensiyalar eyni zamanda hom miisbat, hom do manfi
momentlara malik olsunlar. Soxsiyyat daxili miinaqise Vo miinaqiso situasiyalarinin hall olunmasi
insanin 6z-6zii ilo Vo onu ohato edon miihitlo harmoniyada necs yasamaq qabiliyyatindon asilidir.

Subyektin (insanin) comiyyatdo foaliyyati modoni vo etik normalar sistemi ilo saciyyslonir.
Normalar sistemi asagidaki kimi qurulur.

Pozitiv va neqativ qiitblara malik cadvalds (I6vhacikda) binar se¢ima baxilir. Farz olunur Ki,
pozitiv (1) qiitbii hor hans1 normaya uygundur, neqativ (0) qiitbii iso onunla ziddiyyat toskil edir.
Bunu biz antinorma adlandiririq. Onda pozitiv Vo neqativ qiitblor arasindaki ikili se¢im norma vo
antinorma arasindaki se¢im kimi tosvir olunur. n odod binar codvalin (skalanin) dekart hasili
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normalarin D =<L, < >, harada ki L =2" — bul gofosidir, gismon nizamlanmig ¢oxlugunu yaradir.
Qofasin vahidini (supL= l) {imumi norma, sifinni (inf L= 0) iSo timumi antinorma adlandirirg.
x e L (0<x<1) araliq giymatlorini iso zeif norma vo zoif antinorma adlandiririq. Hor bir zoif
antinorma zoif normani oks giymotidir. Ogor X € L har hans1 zoif normadirsa, onda X’ € L, hansi

ki L gofasinda X -in tamamlayicisidir — zoif antinormadir vo aksina. Zsif norma vo zoif antinorma
coxlugunda nizam miinasiboti agagidaki kimi verilir:
ager x < yolarsa, onda X Yy -don daha ¢ox zaif normadir (antinormadir). Bu halda y daha ¢ox

giiclii normadir (antinormadir). Onda timumi norma biitiin norma vo antinormalarin hamisindan on
giicliistdiir.

Belo bir niimunoys baxaq. Toesadiifon tapanga tapmis bir soxs onu cinaystkarlara satib pul
gazana bilar, yaxud poliss tohvil vers bilor. Birinci variantda o miiayyan golir alds eds bilor, ancaq
onun horokati ganunsuzdur. Ikinci variant sorfoli deyil, ancaq bu halda o ganunla horokot edir.
Tapangani 6ziindo saxlamaq hom sarfali deyil, hom do gqanunsuzdur. Sual yaranir: o, neco emalidir
ki, ganunla miiayyanlosdirmalidir: bu se¢imlordon hansi onun {igiin iistiinliiys malikdir. Bu se¢im bir
cox hallarda onun psixoloji xiisusiyyatlori ilo Saciyyslonir. Sonuncuya soxsin Oziini
giymatlondirmasi, konar tosirlors bagliliq, psixoloji durum — genis monada psixoloji tarazliq vo S. aid
ola bilar.

BHYTPUJINYHOCTHBIE KOH®JINKTbI
Knwouegvie cnosa: kKOHQIUKT, KOHQIUKTHBIE CUTYallMM, JUYHOCTh, BHYTPU JIMYHOCTHBIC
KOH()JIHKTHI.
Pestome: Tlo cBoeit mpupojie MOHATHS «KOH(IUKT» U «KOH(IIMKTHAS CHTYaIMsD» HE OTHO-
CATCS K KaTETOPUH MaTeMaTHYECKUX MOHATHIA. B 3TOl paboTe paccMaTpuBAIOTCS BHYTPHIUYHOCT-
HbIE KOH(DIUKTHI.

INTRAPERSONAL CONFLICTS
Keywords: conflict, conflict situations, personality, intrapersonal conflicts
Summary: By nature, the notions of conflict and conflict situation do not refer to the
category of mathematical notions. In this work, intrapersonal conflicts are considered.

OYRONONLORIN TOLIM FOALIYYOTININ FORMALASDIRILMASINDA MOTNLI
MOSOLOLORIN ROLU
Siikiirov Rasim Yusif oglu
Azarbaycan Déviat Pedaqoji Universiti, Baki sahari, Azarbaycan
rasimshukurovb3@gmail.com

Istor orta, istorso do ali moktoblords riyazi biliklor sisteminin monimsanilmasi prosesinda
masalo halli mithiim yer tutur. Odur ki, talim prosesinin tacriibs asasinda tokmillasdirilmasinds, 0
ciimlodon &yrananlorin  tolim foaliyyatinin formalasdirilmasinda motnli  masalalorin - rolunun
aragdirilmasi mithiim shamiyyat kasb edir.

Malum oldugu kimi, riyazi biliklor sisteminin manimsonilmasi prosesindo mosala halli ¢ox
miihiim didaktik vasitadir . Belo ki, miixtalif masalolor hall edarkan asl riyazi foaliyyot hoyata kegirilir
Vo bu faaliyyat prosesinda 6yrananlar sads hogigoatlori monimsayir, bozon onlari 6zlori ““ kosf  edirlar.
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Ogor riyaziyyarin todrisi metodikasinda masalaya avvallor tolimin mogsadi kimi baxilirdisa,
indi masalo ham da talim faaliyyatinin taskili vasitasi kimi do hesab olunur. 9nanoavi talimds masalo
biliyin mdohkomlondirilmasi marholosinds totbiq olunurdusa, indi riyaziyyat tolimindo onun
funksiyalar1 daha genisdir vo doarsin biitiin moarhalalorindo magsoddon asili olaraq tetbiq olunur (
motivasiya ti¢iin, icra ti¢iin, nazarat-giymatlondirms tigiin vo S. ) .

Moasalo halli Oyronanlorin riyazi hazirliginin  proqgramda miioyyon edilmis bilik vo
bacariglarini, riyazi foaliyystlo bagl tofokkiir omaliyyatlarini vo metodlarini, riyazi diisiinma
gabiliyyatini va s. inkisaf etdirir. Bunlardan basqa, mosalodan tolimdo propedevtik vasito olarag,
miioyyan problemin qoyulmasi vasitasi kimi va s. istifads etmok olar.

Riyaziyyat taliminda matnli masalalor agagidak: funksiyalari yerina yetirir:

-riyazi anlayislarin vo onlar arasindaki miinasibatlorin monimsonilmasina xidmat edir;

- masalonin - Mazmununa daxil olan xiisusi anlayislarin  Gyronanlor  tarafindan
moanimsanilmasini tamin edir;

- funksional asililiglarin daha doarindan dork olunmasina komok edir;

- oyranonlarin hesablama madoaniyyatini yiiksaldir;

- fondaxili va fonlorarasi alagolorin hoyata kegirilmoasine komak edir;

- miixtolif hall tisullart vasitasilo dyrananlorin idrak gabiliyystlorini inkisaf etdirir;

- Oyrananlarin mantiqi tofokkiiriinii inkisaf etdirir;

- Oyrananlards sistematik zehni omoklo masgul olmaq adsti, dorketmays cohd, nazarst vo
Ozlinonazarato tolobat vo s. kimi miixtalif soxsi keyfiyyatlor formalagdirir;

- Oyrananloards riyaziyyata maraq oyadir vo méhkamlondirir.

Nahayat, matnli masalalarin halli 6yranonlarda hom fanns aid, hom do imumi intellektual
bilik va bacariglar1 formalasdirir. Qeyd edak ki, matn masalalarinin halli 6yrananlorda universal talim
foaliyyati formalagdirir.

POJIb TEKCTOBBIX 3AJIAY B ®OPMUPOBAHWMN YUYEBHOM
AEATEJBHOCTHU OBYUYAIOLIUXCSA

KuroueBbie cioBa. O0yuenue, oOydaroniuecs, yueOHasi AeSITENLHOCTD, 3a/a4a, TEKCTOBAs
3a/1a4a, JOTUYEeCKOe MBIIUICHHE, (HOPMUPOBAHKE

Pe3rome: B nannoit pabote uccieayeTcss poib TEKCTOBBIX 3a7a4 B (GOPMUPOBAHUM YIeOHOM
nesTeNbHOCTH o0yvaromuxcs. [loka3piBaeTcst, 4TO €cau paHblIe 33a4d B METOJIMKE MIPEpOIaBaHUU
MaTEeMaTHUKU PacCMaTpUBAINCh KaK I11eJb OOydeHus, TO ceivac 3a/Jaydl paccCMaTpUBAIOTCS U Kak
CPeICTBO OpraHu3alMu Y4eOHOH IeATeNIbHOCTTH Ha BCEX OJTamax oOO0y4YeHHs MaTeMaTuKe.
OTmeuaeTcs, UTO €CM MPexIe 3aJayd MPUMEHSUINCHh MPEUMYIIECTBEHHO Ha dTamle 3aKperuieHus
3HAaHUH, TO ceifuac uX QyHKUIUHU B 00y4eHHH MaTeMaTHKe MHOrooOpa3Hee, U B 3aBUCUMOCTH OT 1IeJIn
oOyueHusi, MPUMEHSIOTCSA BO BCEX ATalax ypoka.

THE ROLE OF TEXTILE ISSUES IN THE FORMATION OF LEARNING ACTIVITIES
OF STUDENTS

Key words: Education, students, educational activities, task, text task, logical thinking,
formation

Summary: In this research, we study the role of text tasks in the formation of educational
activities of students. It is shown that if earlier tasks in the methodology of reselling mathematics
were considered as the goal of learning, now tasks are also considered as a means of organizing
learning activities at all stages of learning mathematics. It is noted that if before the tasks were mainly
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applied at the stage of consolidating knowledge, now their functions in teaching mathematics are
more diverse, and depending on the purpose of the training, they are used at all stages of the lesson.
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SAGIRDLORIN MONTIQI TOFOKKURUNUN FORMALASMASINDA RIYAZI
SOFIZMIN ROLU
Zeynalova ilhama Zakir quz1
Ganca Dévlat Universiteti, Ganca gahari, Azarbaycan
I.zeynalova77@gmail.com

Riyazi sofizm- dogru goriinon, lakin aslinds bu vo ya digor sohvlori 6ziindo “gizlodon”
mithakimalorin komoyi ilo alinan yanlis riyazi toklifdir.

Sofizm necs olursa olsun, miitlaq bir vo ya daha ¢ox maskali sohvlordon ibaratdir. Adston
riyazi sofizmlords "qadagan edilmis" harokotlor edilir vo ya teoremlorin, diisturlarin vo qaydalarin
totbiq olunma sartlori nazars alinmur.

Riyazi sofizma xas olan “slamatlorin *“ moktab taliminds sagirdlars ¢atdirilmasinda asagidaki
moqsadlor asas gotiiriiliir:

1. Sagirdlordos tongidi tofokkiiriin formalasdirilmasi:

a) malun toklif vo ya xassalordon diizgiin istifado olunmasi,

b) miioyyan tofokkiir omaliyyati sxeminin mantigi cohatdon diizgiin qurulmasi

2. Miihakimoa prosesi morhalalorini malum tofokkiir prinsiplori osasinda tongidi tohlil
olunmasi

3. Hesablama texnikasinda totbig olunan amalllorin gayda va xassalorine amal edilmasi.

Sofizms aid ¢alismalarin didaktik ohamiyyati ondan ibaratdir ki, sagirdlor icra etdiklori hat
bir riyazi addimi yerindaca tohlil edir, demali, malum biliklari tatbiq etmayi vo yerindaca qgoti gorar
vermoyi Oyronirlor. Bunula sagirdlordo riyaziyyata maraq artir, riyazi biliklor miioyyan sistem
soklinda onlarin yaddasina hakk olunur.

Riyazi sofizmo aid ¢alismalarda asagidaki cohatlors fikir vermok lazimdir:

— masala va ya teoremin matninin diggstle oxunmasi, sort va naticonin ayird edilmasi,

- molun gayda vo xassalordon diizgiin istifado olunmasi, qanunsuz timumilasdirilmonin
aparilmamasi, ¢ertyojda xiisusi hal asasinda imumi naticonin ¢ixarilmast.

Sofizmo aid ¢alismalar riyaziyyatdan sagirdlorin biliklorindoki formalizmi aradan galdirmaga
komok edir.

Riyaziyyatin inkisaf tarixindo sofizmlor mithiim rol oynamisdir. Belo ki, sofizmlor riyazi
tofokkiirlin inkisafina tokan verir, riyaziyyatin anlayis vo metodlarint daha dorindon dork etmays
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komok edir. Sofizmlorin riyaziyyatin inkisafindaki rolu, hotta goérkomli riyaziyyat¢ilarin riyazi
todgiqatlar1 zamam tasadiifon yol verdiklari sshvlorin yarfatdigi rola banzayir.

Bas gorasan sofizmlar no tgiin faydalidir? Sofizmo aid ¢alismalar holli sagirdlora na vers
bilor?

Sofizmlarin tohlili ilk névbado montiqi tofokkiirli inkisaf etdirir, yoni diizgiin diisiinma
bacariglarini asilayir. Sofizmda bir sohvi tapmag onu dark etmokdir vo sohvin tapilmasi onu digar
riyazi mithakimalords tokrarlamamagq ti¢iin xobardarliq edir. Aydindir ki, agor usaq bir dofo gaynar
sobaya toxunarsa, sonra bir daha bunu etmomays calisacaq, daha diqqgotli olacaq. Eloco do masalo
holli prosesinds 6z sohvini anlayan sagird sonra daha digqatli vo ehtiyatli olacaqdir.

.P.Pavlov demisdir ki, "diizgiin basa diisiilon sohv kosfa aparan yoldur." Hagigaton, riyazi
mithakimoalords sohvlorin arasdirilmasi hamiso riyaziyyatin inkisafina zomin yaratmisdir.

Sofizmlarin tohlili 6yranilon riyazi materialin siiurlu assimilyasiyasina komok edir, arasdirma,
diistinca Vo 6yrandiyins tonqidi yanagsma formalasdirir.

Nohayat, sofizmlorin tohlili oldugca maraqlidir. Riyazi sofizmdo Sohvi tapmaq sagirddo 6z
biliyina giivan vo momnunluq hissi yaradir. Riyazi sofizm no gadar ¢atin olsa, onun tohlili bir o gadar
ayloncalidir.

POJIb MATEMATHYECKOI'O CO®U3MA B ®OPMUPOBAHUMU JIOTTUYECKOI'O
MBIIIJVIEHUA YYEHUKOB

Knrouesvie cnosa:. noruka, JOTHYECKOE MBIIIICHUE, MaTeMaTHUYECKUil codus3M, OImMOKa,
pa3bop, MaTeMaTUYECKOE paccykIeHuUE.

Pe3rome: B pazBuTun MateMaTUKU cO(U3Mbl UTPaAId BaKHYIO poiib. OHU CTUMYJIMPOBAIIN
MOBBIIICHUIO CTPOTOCTH MAaTEMaTHYECKUX PACCY)KICHHHA M COAEHCTBOBAIM Oojiee TITyOOKOMY
YSACHEHUIO TIOHATHH U METOJI0B MaTeMaTuku. Pa36op copu3MOB XOpOIIO pa3BUBAET JIOTHUECKOE
MbIIUIeHHE, (POPMUPYET HABBIKH MPABHIBHOIO MBILIUICHUS, IOMOTaeT CO3HATEILHOMY YCBOCHUIO
M3y4aeMOro MaTeMaTH4YecKoro Mmarepuajia, pa3BUBAaeT HAONIOAATEIbHOCTh, BIYMUYHUBOCTH U
KPUTHYECKOE OTHOIICHHWE K TOMY, 4TO u3ydaercs. OOHApyX HUTh OmMHOKY B codu3Me moMoraer
0CO3HaTh OUIMOKHU U MPEAYNPEKAAET OT TOBTOPEHUS €€ B IPYTUX MAaTEeMaTHUECKHUX PACCYKICHUSX.
Haxoner, pa36op copu3MoB yBIIeKaTeIEH.

THE ROLE OF MATHEMATICAL SOPHISM IN THE FORMATION OF PUPIL
STUDENTS 'LOGICAL THINKING

Key words: logic, logical thinking, mathematical sophism, mistake, parsing, mathematical
reasoning.

Summary: Sophisms played an important role in the development of mathematics. They
stimulated an increase in the rigor of mathematical reasoning and contributed to a deeper
understanding of the concepts and methods of mathematics. Analysis of sophisms properly develops
logical thinking, forms the skills of correct thinking, helps the conscious assimilation of the studied
mathematical material, develops observation, thoughtfulness and critical attitude to what is being
studied. Detecting an error in sophism helps to recognize errors and warns against repeating them
in other mathematical considerations. Finally, the analysis of sophisms is enthralling.

I9dobiyyat
1. Avydin 9Olizada. Oski vo cagdas zamanda "s0z cokismalari // Dovlat va Din ictimai fikir
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PRACTICAL INFORMATICS EXERCISES AS A METHOD OF SOCIOCULTURAL
DEVELOPMENT IN THE AGE OF INFORMATION SOCIETY
Pushnova Valeriya Valeryevna
Institute of Control Systems of the Azerbaijan National Academy of Sciences
Baku, Azerbaijan
vpushnova@yahoo.com

The introduction of information technology (IT), in particular computers, in all spheres of
society requires a person to be adaptable, flexible, quick to acquire information, able to absorb,
process and create new information. Such criteria also impose new requirements on the level of
education and on the study of the problems of modern education [1,2].

Speaking about society and its use of IT, we refer to the informatization of society and
information civilization. The main indicators of an information society are: Awvailability of
information technology; The level of development of information technology; Level of IT skills (level
of information culture).

Experts associate the need for a new, more open IT-based education system with the
informatization of society. The experience of technologically powerful developed countries, such as
Germany or Japan, shows that a country's priority of developing IT-based education raises it to the
international level in culture, science, economics and in other fields. Thus, the changes, civilizational
shifts, the “change of milestones” associated with the informatization of society we are witnessing
today also lead to changes in the modern education system. At the 2" International Congress on
Education and Informatics on July 1, 1996, IT was declared the key resource in modern education. It
should be noted that Azerbaijan also places high emphasis on the introduction of IT in the education
system, which is reflected in the “Azerbaijan 2020 Concept [1,3]. Much has been done for IT
integration in the education system: we now have IT- and web technologies-based educational
methods, an electronic library, distance learning, etc.

Teachers at all levels of school, university and further education have a special role to play in
the modern education system. In addition to the accumulation and direct transfer of knowledge,
teachers determine the social development of students. By this we mean sociocultural processes in
the education system, the interaction of the elements of the single sociocultural “teacher-student-
environment” system [4].

In this work, we consider the problem of the sociocultural “teacher-student-environment’
system, using an example of an informatics lesson — studying the basics of computer literacy and the
Microsoft Word word processor software (example task for students) [5,6].

When completing the task, the proposed version of the text can be used as a template, or, to
facilitate self-development, the student can be tasked with an independent information search to
create similar texts. In the process of the search, the student gets acquainted with the culture of the
country in the language of which they need to complete the task. As a result, the student not only

b
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learns the basics of IT, in particular, Microsoft Word, but also obtains sociocultural knowledge. Thus,
in an informatics class, the “teacher-student-environment” system carries sociocultural processes, the
computer becoming a sociocultural educational tool for informatization of society.

Task. Enter the text “England” in the Microsoft Word text editor with appropriate formatting.
England
England is a country that is part of the United Kingdom.
It shares land borders with Wales to the west and Scotland to the north. The Irish Sea lies
west of England and the Celtic Sea to the southwest. England is separated from continental Europe
by the North Sea to the east and the English Channel to the south.

The rniintrv envers five-esinhthe nf the icland nf Great Rritain whirh liec in the

INFORMATIKA UZRO PRAKTIK CALISMALAR — COMIYYOTIN
INFORMASIYALASDIRILMASI OSRINDO SOSIAL-MODONI INKISAF METODU KiMi

Acar sozlar: informasiya texnologiyalari, comiyyatin informasiyalagdirilmasi, tohsil, sosial-
modoni inkisaf, Microsoft Word praktik caligmalari.

Xiilasa: Moaqalods informasiya comiyyatinin inkisafi zamani bag veran asas sosial vo madoni
proseslori miioyyan edon sosial-madoni vasito kimi kompiiter — informasiya texnologiyalarinin elmi
qiymatlondirilmosi toqdim olunur. informatika dorsi — kompiiter savadinin asaslarmi vo Microsoft
Word s6z prosessorunu Oyronmosi - niimunosindon istifado edorok sosial-modoni inkisaf vo
“miisllim-taloba-miihit” sistemi masalasina baxilir.

MNPAKTUYECKUE YIIPAJKHEHUS 11O UHO®OPMATHUKE KAK METO/]
COLHUOKYJIBbTYPHOI'O PA3BBUTHUSA B BEK UHO®OPMATU3ALUU OBLHIECTBA

Knwueevie cnoea: wHbOPMAIMOHHBIE TEXHOJOTWH, WH(pOpMATHU3aNUs  OOIIECTBa,
oOpa3oBaHue, COMOKYIBTYPHOE pa3BUTHE, TpaKkTHUYeckue 3aaanus Microsoft Word.

Pe3tome: B paborte mpencTaBieHa HaydHas OILIGHKAa KOMITBIOTEpa — WH(POPMAIMOHHON
TEXHOJIOTUU KaK COLMOKYJIBTYPHOTO HMHCTPYMEHTA, ONPEJEIISIONIET0 OCHOBHBIE COLIMANbHBIE U
KyJIbTYpHBIE TPOLIECCHI, TMPOUCXOAAIINE B XOJ€ pa3BUTUA WHGPOPMAIMOHHOTO OOIIeCTBa.
PaccMoTpeH Bompoc COIMOKYIBTYPHOTO Pa3BUTHSI, CUCTEMBI «YUUTEIh-yICHUK-OKPYKAIOIICH MUDY,
Ha MpuMepe ypoka MHPOPMATHKH - M3YYCHHS OCHOB KOMITBIOTEPHOW T'PAMOTHOCTH U HU3yYCHHUS
TEKCTOBOTO nporueccopa Microsoft Word.
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