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«Ky4 — 6unuMm Ba Tadakkypaa»

N.A.Kapumosn

Kupum

MycTakmuk Tydaian mMamiiakaTUMHU3 Y3 oyigura 03074 Ba o0oj Baran,
pKUH Ba (apoBOH Xa€T Oapmo ATHIL, PUBOXJIAHTAH MamJlakaTiap KaTopHIaH
YPHH OJIMIL, JEMOKPATHK XKaMUAT KypHUIl KaOW 33Ty MakcaajgapHu Kyiau. by sca
KEJIAXKarMMU3HU SIKKOJI TaCaBBYp JTHII, >KAMUSATUMU3HUHI WKTUMOMI-MabHaBUN
MTOMJEBOPUHN MyCTaxKaMJlall dXTUEKUHU TyTIUpaan. [[eMak, rajgaru dHr acocui
Bazuda: € aBnoAHU BaTtaH paBHaKku, OPT TUHWIMIH, XaJK (apoOBOHIUIU KaOu
OJIMKAHOO TyHrynap pyxuja TapOusiail, roKcak (aszuiaTiiapra sra, 33ry rosap
OWJIaH KypOJUIaHTaH, KOMWJ WHCOHJIApHU BOSra €TKA3ull, >KaXOH aHAo3ajapura
MOC, Ky4JIN OMJIMMIIM, FOKOPH MaJlaKalii, pakooaroap 1o Kaapiaap Taiépaaniiup.

[Ipesnpentumns WM. A.KapumoB TabKuIIaraHiapuaek: «OpTaHTd KyH
SHrM4a (UKpiaidl oJajuraH, 3aMOHaBUM OwimMra sra OYJraH IOKCaK Majakaiu
MyTaxaccucinapHu Ttanab osramm» [1,2,3]. Iy cababmu XalKuMuU3HMHT OO
MHTEJUIEKTyall MEPOCH Ba yMyMOallapuid KagpHsTIapd, 3aMOHAaBHIl MaJaHUST,
UKTUCONUET, (aH, TEXHUMKAa Ba TEXHOJOTHsUIAp acocuia eTyK MyTaXaccuciap
Tal€piaml TU3UMHU UIUIA0 YMKWIAM Ba XaJall cypbariap OuyaH xaértra Taa0uK
ATUIMOKJIA.

V36eKHCTOHHIHT HKTHCO/MIA BA IKTHMOMH COXaap/ia I0KOPH HaTHKajlapra
DPUIIMIIM — JKAXOH XaM)KaMHATH WKTUCOAMM THU3MMH JOMpPACHAA IOKOpHU
HATHXKalapra SPUILIUII OPKaJIH, TYJIAKOHIM IMIEPUKIMK YPHUHU drajuiail OOpHINu,
XaJK XYKQJIUTUHUHT Oapua »)abxanapuaa 3aMOHaBHI ax0opoT
TEXHOJIOTHsJIapUJaH IOKOpPU Japaxkana (QoMTaIaHUIIHUHT Kyjaamiaapu KaHaau
Oynmumura xamjga Oy TEXHONUSTIAp MKTUMOMM MEXHAT caMapaopJIuTHHUHT
OIMININJA KaHAak posi YilHamura OOFfMuK. [leMak, WXTUMOWN — HMKTUCOIUMN

xa€TUMU3HM Oapya coxajapu Ba OYFMHJIAPUHM 3aMOHABUM TEXHUK, TE€XHOJIOTHK




BOCHTAJIAp aCOCHA TAIIKWJ ATHUII Ba MAK/UTAHTHPUIN KEYUKTUPHUO OYimaiiauraxn
Bazudanapaan Oupuanp.

V36exucTon PecniyOnukacu ¥3 MyCTaKWJUIMTUHU Kynra Kuputranura 20 dumn
oynran Oyica, ymOy naBp MoOaiHHIA, XalK XY KAIUTHHUHT Oapya COXaJlapuHU
TyOJlaH UCJIOX ATHUIL YOpa TaJ0UpJiapy Ba PUBOXKJIAHUIIIMHUHT KOHYHHUI acociapu
HAIUTA0 YUKWIIIH.

[Ipesunentumu3 Ucnom KapumoB Tamab0ycw OwiaH wnmiad YUKWAITaH
“Kanpnap taiépnam MUIIUH JacTypu HUHT XaéTra TaaOWK STUIUIIN Tydanan
Y3IyKCU3 TabJIMM TU3UMH MYHTa3aM SIHTUJIAHAETTaHW Ba TaKOMUJUIANIAETTAaHM,
TaBJIMM MyaccacajJapUHUHI 3aMOHAaBHM MOJJHMM — TEXHUK Ba VKyB 0Oa3acHHU
MIAKJUTAHTUPUIIT Ba MYCTaxKamiialll, TabIuM - TapOusi  >kapa€Hura SHIU
CTaHAapTiap, WIFOP MEJAaroruk Ba axO0poT TEXHOJOTHSJIAPUHHU KOPUM STHUII
Oopacua KeHT KYJIaMJIu UIIIap amara OmupuiIaéTup.

Kymnanan, OupruHa TabiIuM TH3UMUJA YYKyp Ba KEHI KyJaMiH
UCJIOXOTJIADHUHT Ma3MyHHM Ba yJApHU aMmalira OUIMPHILI XOJATJIapu FO3aCcHJIaH
OaxapuiIMIIM J103uM OYnraH Bazudanap kyaamu Y30ekucton PecnyOiamkacMHUHT
«Tabmum Tyrpucuga»ru KoHyH Ba «Kampmap tan€piam MWUIMM JacTypu»aa ys3
udogacuHu TomraH OYnuO, ymly JacTyp Ba KOHYHJApPHHHT Ty0 MOXUSITH
«Kagpmap Také€pmamr TH3MMM Ba Ma3sMyHHHM MaMJIAKATHUHT WXXTHMOWMHM Ba
UKTUCOAMM TapakKUETH MCTUKOOUIapUAaH, >KaMHUAT OHXTUEKIapunaH, daH,
MaJIaHUST, TEXHUKA Ba TEXHOJOTUSHUHT 3aMOHABUH IOTYKJIApHUIAaH KEIHO YUKKaH
XOJI/1a KaiiTa KypHII JIO3UM» JieraH noopaja y3 akcuHu Toraau [4,5,6].

[Ipesunentumu3auHr “KOkcak MabHaBHAT — EHTWIMAc Kyd» acapuja
TabKUIJATAaHUICK “‘BaTaHUMU3ZHHMHT Kelakard, XaJKUMU3HUHT JpPTaHTH KYHH,
MaMJIaKATUMHU3HUHT JKaXxOH XamKamusiTugaru ooOpy — 3bTHOOpH, aBBasiamOop,
dap3angapuMu3HUHT YHHO — YcuO, ynraitn0d, KaHaai nHCoH 0ynub xaétra Kupuo
Ooopumiura Oornukaup. buz OyHnmall XaKMKaTHH Xe4 KadOH YHYTMAacIUTHMU3
Kepak.

2008 ¥uiHHN Emnap nunm, ned 9bJIOH KWIMHUIIUHUHT Y3UEK FOKOPHIAaru

¢nurtap Xakujaa KWIMHAETTaH JaBjlaT FAMXYPIUTHAAH SKKOJ JAaJIoNaTAup. “Emnap




numn” JlaBnat mactypuaa €nmiap XyKyKJIapUHU TabMHHJIANTHUHT HOPMATHB —
XyKyKuii 0a3acMHU TaKOMIUIANITHPHUIN, HABKUPOH aBJIOJHM MHUJUIMA Ba
ymyMmOamapuil KaApUATIApHUHT YUFYH MYXKacCaMJIUTH pyXuJa, MYCTaKuiI
dbukpnaii OunaawraH, 3aMOHABUU OWJIMMIIAPHHM JTajllaraH, >KaMHUATAA Y3WHUHT
MyHOCHO VpHHMHHM TOINHUIITa KOAMP OTHO TapOusiall SHT MYXHUM YCTHUBOD
nyHamunap ne6 OenruaaHIy.

PecniyOnmkanuHr Oapya coOXalapuHU TEXHHK JKMXATIAaH KypOJUIAaHTHPHII,
3aMOHABHMIl TEXHHWKa Ba TEXHOJOrWs OWIaH TabMUHJAII OwiaH Oup Karopna,
KOMITBIOTEPD Ba YHUHT TEXHOJIOTHSUIAPW WINMHW CaMapaid TallKWJI JTHIITra
KapaTWTaH aMaJliii Ba CUCTEMaJIM acTypHi TAabMHUHOTIAP MaXMYyacHHH SIPATHII
3apypaTHaH KeduO umkub, Y36exucToH Pecrmy6imkack IIpesHmaeHTHHHUHT
«KoMmproTepIamTUpUIITHY STHa/Ia PUBOKIAHTHPHIT Ba aXxO0pPOT KOMMYHUKAIIHSI
TEXHOJIOTUSIIApDUHU XKopuh stuill Tyrpucugantu dapmonu (2002 #mn 30 mai
NeIT1d®-3080) Ba ymiOy papmonnu Oaxkapuin yuyH Basupiap maxkamacuausr 2002
nunga kabyn kuinHran «2002-2010 iunnapaa KOMOBIOTEPJAITAPHUIT Ba aX00pOT
KOMMYHUKAIIUSI TEXHOJOTUSJIAPUHN PUBOXJIAHTHPUIL JACTYpH TYFPUCHIAANTH
Kapopu KaOysl KWJIUH]IN.

V36ekucron Pecniy6mukacu Onmuit Maxmucuauar 2003 #iun 11 nekabpuna
«AXOOPOTIAMITUPHUIIT TYFPUCUIANTH KOHYH KaOyn KWIMHAM. YOy KOHYHHUHT
Makcaau axOopOTIAIITUPUII, axOOpOT pecypciiapd Ba axO0opoT THU3MMIIApUJAH
doitnananuin coxacuaaru MyHocabariapHu TapTuOra ColuIiIaH noopar.

V36eKNCTOH MYCTAaKMJITHKKA SPUINTaH KyHJaH Oomuiab YTraH KMCKAa BAaKT
nyuga y30eK XalKu CUECUM — WKTUMOUM, MKTUCOAWN Ba MaJaHUM coxanapja
KaTTa IOTYKJIapra SpHIIM. Y3 Tapuxura sHruda Tagakkyp acocHua SHIOLIMII,
VIyF @KIOoAJIap KoJaupraH Ooill MajaHuil, MabHAaBUM MEPOCHU YpraHMII
mrapagura mysccap 0yaau, MUJUIMNA FypypH Kaiita Tuknanau. PecryOnukana minm-
¢daH Ba TeXHUKA TapaKKUET OOCKUUMTA KYTApUIMOK/IA.

SlHTM TeXHWKAa Ba TEXHOJOTHSJIADHUHT KECKMH YCWUO OopWId, WIM —
(dbaHHUHT PUBOXKH OWIAH y3BUU OOFIMK OYIMO, TABJIUM THU3UMHJIA YKUTHUIAETTaH

(baHTapHUHT Ma3MyH MOXUSATUHU YyKYyp VpraHuill, yIapHUHT XaETui kapa€Huapra




HEYOFM OOFNMKJIMTM Ba MOCIUTM KaTTa axamusitra odra. buHoOapuH,
JABIIATUMU3HUHT XO3UPTU KyHJaru tanadbu - “Hazapusigan - amanuérra” FoscH,
YHHM Y3JIyKCU3 Oa)kKapWjUIIM IOPT pPaBHAKH, JaBJaT TapaKKUETUTa Ce3WIapiu
TabCHUP KYypcaTyBUM aCOCHI OMIIITIapIaH OUpHUIUD.

IOxopuna TtabkuanaHrad, Me30H Ba Tajabjapra puos KWiraH XoJ/a,
3aMOHaBUM UM — (aH Ba TEXHUKAHUHT CYHHIW IOTYKJIApUIaH YHYMIIU, caMapaiu
Ba OKWIOHa (poHganaHuII OpKad XaéTUH MacajalapHU €YUIIHM TAIIKWJI HTHIIL,
amMaJui  JacTypuil BOCHTAaJapHM HIUIA0 YMKWII, 1[Iy KyHHUHT J10J13ap0
BazuQanapuiad XucooIaHaIH.

Amanuid MacanajJapHH XaJl KWIWII >Kapa€HU TypJd XWI BOCHUTAIAP
épnamuna  udomanaHumM  MyMKUH. DBy Bocuramap (QyHKUMOHaN —aHaNM3
AJIEMEHTIapuHu unatud auddepeHyan Ba MHTErpall TeHriIaManap Ty3UlllJaH
TO xucoOmamr  amroputMu  Ba OXM nactypnapuHu €3uiurada Oynaras
OOCKUWIApHU ¥3 MYMra OJaju.

OOBEKTHUHT MaTEMaTUK MOJIEUHU Ty3ull, YHU OXM na Oaxapuiiagurat
XHcoOanuiap acocuaa TaxJami1 KU "xucooam taxpudacu” 1ed atanaau.

“Xucobsam  Taxpubacw HUHI yMYMHM CXeMacu Kyluaard IIaKijga
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buprunun GocKuYma MacalaHWHT aHUK KYWIIHAIN, OCpUITaH Ba M3JAHYBYH
MUKIOpJIap, OOBEKTHHHT MAaTeMAaTHK MOJEN TY3WIl YyYyH HIUIATHII JIO3UM
Oynran OoIIKa XyCyCHUSITIIapy TaCBUPJIaHAIN.

Nkxknaun Oockuyna GU3HNK, MEXaHUK, XUMUSBUN Ba OOIIKa KOHYHHUSTIIAP
acocuJla MaTeMaTHK MOJeN Ty3winaau. Y acocaH anreOpauk, nuddepenmnar,
WHTErpall Ba OOIlKa Typaard TeHrjaamanapjaaH  ubopar Oynmaau. Tuszumua
ypranuna€tran kapa€Hra TabCHp KypcaTyBUd OMWJUIAPHUHT OapyacuHH OUp
BaKTHUHT ¥3ujaa xucobra onub® Oynmaiiau, 4yHKM MaTeMaThK MOJeN XKyJa
Mypakkabmammb ketaau. llyHWHr ydyH, MOmen Ty3UWIa SHT KYWIH TabCHUP
ATYBYM AaCOCUN OMWIUIapruHa XucoOra oiauHaau. byHaall KOHYHHSTIAp KYMPOK
TEeHIJIamMayiap cuctemacu (anrebpauk, auddepeHnman, HHTErpal Ba X.K.)
KypuHHIIUaa E3wiaau. bu3z wmaremMatuk MoOACIHM VpraHwinaétrad (Qusnk
KapaCHHUHT Typura Kapad TaHjgamumu3 jJo3uM. JKapa€HHU (U3MK XyCyCHSITHTA
Kapab MabJIyM THUIJIaTd MaTeMaTUK MOJEIIap MaTeMaTUK-(pu3uka TeHrjiamaiapu
kypunumuaa €3unagu. Kymmad pean kxapa€Hnap UYM3UMKCU3 TEHIUIamMasiap
KYpUHUIIKIA E3UIaH, JEKUH Oy TeHTJIaMajJapHU YM3UKJIM KYPUHUIITA KEITHPHIILL
MYMKUH.

Yuyunun OOCKMYJa MacajJaHUHT MaTeMaTHK MOJENIU  Ty3uiarad, MocC
TEHrJaMajap CUWIWIIA Ba KEPaKiIu KYpPCAaTKUWIAp AaHUKJIAHUIIN JIO3HUM.
XucoOnam ycyJUIlapuHd PUBOXKJIAHUIIM HATWXKacuia XyJIJId MaHa NIy JTarja
OXMra MyXTOXIUK TMaigo Oymaau. XwucoOjamr yCynd JeraHia IIyHjan
MaTeMaTUK MOJeN TYIIYHWIaAUKHU, ymoy mojaenHun DXMpaa edurn UMKOHUSTH
MaBxyl. Macanan, arapga wmateMatuk wmonaen Aud@epeHiman  TeHrjiama
KypuHUIIKAAa OYica, €YUMHU KUJIUPHINTra WMKOH OepyBUM XHcCOOmaml yCyiu
épmamugaru  aaroputM  OwilaH — YekiId  —  aldpMalid  TeHIIamasap
anmpOKCUMAIUSIIAaHUIII MyMKUH. DXM1a COHNTM XucoOam yCyJUTapuHA KYITamt
(euni) HaATWXKAcWIA COHJIApJaH MOOpaT COH €KUM >KajaBajulap XOCHJ Oymau.
JlekuH, X03Upru KyHJa XMCOOJAIl YCYJUIADUHUHHT XyCYCHH X0iu yuyH DXMua
XycoOyal UMKOHUHU OepyBYM aHAJUTHK ycysuiap xam Mapxya. @akat DXMpa

€UMIll YUyH KYpWIraH yimoy aHaJTuTUK yCyJilap KEHT TapKajluO yarypMmaras.




TYpTuHun 60cKkuyga Macananu euuinga (oiiganaHIraH COHJIM yCyljiap Ba
YJIAPHUHT XHUCOOJIAIl aJIfOpUTMIIAPH acocuaa Oupop - OWp macTypam THIHIA
OXM ja unuiaTiil yu9yH amaliuii Jactypiaap OOfjiaMu Ty3WJIaiu.

Oxupru 6ockuya gactyp DXMra Kyilriaan Ba OJMHTaH COHJIM HaTHXKayap
YyKyp TaxXJuja KUJIUHUO, OaxoiaHaIu.

Harwxkamapra kapab, MyTtaxaccuc Kypuiaa€TraH Macaia TYFpUCHIA
XyJiocaJlap YMKApaaH, )Kapa€HHU OOIIKApUII BOCUTAJIAPUHU HILIA0 YHMKAIU Ba
taBcusuiap Oepanu. Kymna® Bapuantinap acocuja OakapuilyBud — XucoOJaml
Taxkpubanapu €pnamuaa jonnxaun y €ku Oy Oenrura kypa Oapya BapHaHTIap
WYUJaH SHT MabKYJIUHU TaHJAIId MyMKHH.

XO03Upru KyHHUHT y3Ura XOC MyaMMojapujaH Oupu, DXMmapu yuyH
MYJDKaJIJIAHTaH aMaJIni Jactypiap KyTyOXOHAaCHUHU eTapauya
puBoxtanMaranuaup. LlyHUHr ydyH, X03upJa aHa 1y KaMYWJIMKHU Oaptapad
KWIKII UYIuaa TYpJid XUl U3JIaHuIuiap oiaud 0opuiMoKia.

Ma3kyp MarucTpiuk JAMCCEPTATCUACHIA MKKUHYM TapTHOIU  OIAMM
muddepeHnnan TeHrIamanap CuCTeMacura KeJITUPUIITaH YerapaBuil MacajaiapHu
(bazoBuii cTepKeH MHUCOJIHMIA) COHJIM CUUIIHMA TAIIKWJ KWINAII Ba aMajuid
JacTypiap OOFJIaMUHU sSipaTUI Bazudacu KyWuiraH.

TagkukKoT MaB3yCMHHMHT aoa3apoauru. Oparna Kyga Kyl TEXHOJOTHK
XKapaCHJIAPHUHT MATEMAaTHK MOJEUIapU MaTeMaTUK-(PU3UKAHUHT TYypJd TUIAAru
TEeHIJIamMaliapu opkanu udonananaau. Ukkuuuu taptubinu oxnuii nuddepenmman
TEHIJIaMaJlap CHCTeMacu Ba Yyjapra KeITUpWIAaJuraH 4YerepaBHil Macaiaiap
KYIIPOK KATTHK JKUCMJIAp MEXaHMKacura TabJIyKJId TypJid XWJd amMajaui
MacajajiapHu ¥y3 wumra onagu. JKymiagaH, OMHO - WIIOOTIAp KYpPWIMIIA Ba
yIapHU JIOWMXaJallTUPUII MIUIAPUHU amaira OIIUPHUIIAA  KOHCTPYKLHUS
aneMmeHTIapu ((da3oBUil CTepkeH, Oanka Ba TYCUHJIAP) HUHT AedOpMaIMOH
XOJIATUHU YPTaHUII Ba TAJAKUK THUII 3apypaTH TYFUIIA]IH.

Typau xun Kyuigap TabCUPHUAATM  KOHCTPYKIUS — 3JIEMEHTIAPUHUHT

nedopMaIoH XoJlaTh aHWKJIAII 3ca, Y3 HaBOatuna, auddepeHiman TeHriamaiap




CUCTEMAacura KeNTpWIaJuraH 4YerapaBuii MacajajapHH €4YHUIl OpKajid amalira
OLLIMPHIIA]IN.

Iy MabHOAA, MKKUHYM TapTUOIM oiauil auddepeHuan TeHTIaManap
CUCTEMacura KeJTUPWIQJAWraH 4erapaBuid  MacajaJlapHd  COHJIM €Yl
QITOPUTMIIAPUHU HIIA0 YMKUIN Ba Yy acocuja Xa€Tuil MacajajdapHHU €YHINra
KapaTwiran amanuii nacrypiiap Oornamu (AJIB) HuM sipatumn macajmacu MyXuM
MacaiajapaH XucoOJlaHaI!.

TaaKNKOTHHHI MaKCa/IM.

WkxuHun Taptubnu opauii auddepeHiuan TeHTIamanap CHCTeMacura
KEJITUPWIAJIUTaH YerapaBuil MacajalapHU COHJIM €YUIIHU TAIIKWI KWIHII Y4yH
AJIbHu gpatuii.

TaagkuKOTHUHT Bazudagapu:

- UKKUHYM TapTUOIU ojauil auddepeHiman TeHriamaiap Ba yJIapHUHT
cucTeMaiapy OWIaH TaHUIIUII,

- MKKUMHYM TapTuOIM onauil auddepeHuuan TeHriamanap CUCTEeMACHHH
COHJIM €UHIII YCYJUTAPUHU YPTaHHUIIL;

- DJACTHKJIMK Ha3apUsICHHUHI Macajlajapy Ba yJIapHU UKKUHYU TapTHOIU
onmuit  auddepeHMan TEHrIamajgap CcHUcTeMallapu opKaiu udoganaHaauran
yerapaBuii MacajaJapuHU TaJIKUK THIII;

- COHJIM €4MI YCYJUITAPUHUHT XUCOOaIll aaropuTMiapu Oyiinya 3aMOHaBUM
nactypiam Tuiapu Epaamuaa AJIbau sipatuin

- spartunrad AJlb acocuaa amMmannii Macaianap €4uil, HaTv>KadapHU TaxXJInl
ATHIIL, XyJioca Ba TaBCUsIap UILIA0 YMKHILIAH HOOparT.

TaaKukoT ycyjaM — MacallaHd €YUl YYyH 3HI MakOyJ COHJIM ycyiiap Ba
YIIAPHUHT XUCOOJIaIll anropuTMiiapuaan QpoiiiaaaHul.

TagKMKOTHUHT WJIMHUI SIHTMJIMIW IIYHIAAaH WOOpAaTKH, yHIA WKKUHYH
TapTUOIM onauil nuddepeHnran TeHTIaManap CHUCTEMacura KeITHUpUJIaguraH
Typiu 4YerapaBuil MacajlaJapHU €YUl YYyH COHJIM YycyimapaaH Oupu, “Ueknu

alilupManap ycyjau’~ Ba YHUHT UIIYM anroputMu acocuna AJlb sipatunraH.




TagKMKOTHUHI aMaJaMid axamMHMATH. Sparwiran amanui JgacTypiiap
OOFJIaMU CTEPKEH TUMUAATH KOHCTPYKIUS JJIEMEHTIAPUHUHT TYpPJIM YerapaBuid
MacajiaJlapuHd  y3 wuura onmb, (a3oBUM DJACTUK CTEPKEHHHM Ky4JIaHTaHJIUK
nedopMaIiion XOJIATUHU TAJKWK JTHINTa KapaTwirad. JlacTypuid TabMUHOTAAH
KYPWIHII — JIOMUXaaall MHCTUTYTJIapuaa, YKyB KapaCHuaa, >KyMiIaJaH MyXaHJIUC
— KypYyBYH, MYXaHJIUC — JACTYpPUUJIAPHU TaHEPIOBUM TABJIUM MYyacCacaJlapUHUHT
Mabpy3a, amMajduii Ba Taxpuba mapciapuia aacTypuid MaHOaa cudarumga
dbolnanaHuIIIap MyMKHH.

Taakukor mnpeamern. HWkkuHum Taptubmu ommmii  auddepeHman
TEHIJIaMaJlap CUCTeMacu, XxucoOmam aiaroputviapu Ba Delphi  o0bexTin
JAcTypJIalll TUJINTa aCOCIaHTaH AaCTypUid TAbMHUHOT.

Tagkukor o0bekTH - HWkkuHYM TapTuOam opauil  auddepeHnuan
TEHrJaMajap  CUCTEMacura  KeJaguraH  MYXaHAUCIMK  Ba  KypWIHII
KOHCTpyKIusiapu ((pa3oBuil CTEp>KEH, TYCMH Ba Oaikanap) HHUHI YerapaBUil
MacaianapujaH noopar.

JucceprauMsiHUHT TapKUOMd KMcMu. Jluccepranus KyWuaard TallKUIun

KHCMJIapaad uoopar:

° Kupumr.

° | BOb. bynnma wacamaHu VpraHwiranjdkK XoOJIaTH Ba TaXJIWIU
KEJITUPUJITAH.

o I BOb. Ymly 600na uMKkuHYM TapTuOIuM oanuii auddepenuuan

TEHIJIaMaJlap CUCTEMACH Ba yJap OpKaJli U(oJalaHaurad yerapaBuii Macasiaiap,
yJlapHH XucoOJall yCcyJIapy Ba alrOpUTMIapU XaKuaa MabIyMOT OepuiITraH.

o 11 BOb. Wxkunun Taptubnu onauii nuddepeHuuan TeHriamanap
CUCTEMAacH OpKalu HQoJalaHaIuraH dYerapaBuil Macajajap, HaTWKalap Ba

YIApHUHT TaXJIAJUIApHU KCITHPHIITAH.

o XyJioca Ba TaBCcUsJIap

° Huccepranus uWIIMHU Tadpiamaa QoWganaHuiarad ajnaduér Ba
Marepuasap

° Hnosa
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1-BOB. MAB3YHUHI HABAPUII ACOCJIAPHU BA YHUHT
YPITAHWJITAHJIUK JAPAKACH TAXJINJIA
1.1. MacajaHu KYWNJIUIIKA Ba YHUHT aMaJIUi aXaMUSITH

@®aH Ba TEXHUKAHUHI XaJK XYKAJIUTMHUHI XWJIMa — XWJI COXaJlapuiaru
TagOMKIapuaH ojaTna, IIyHJaid TUINMK MaTeMaTUK Macajajapra Jayd
KEJIMHAUKH, YJIapHU KJIACCUKMETOJJap OWJIaH €4MIll MYMKWH 3Mac, KU EUMII
MYMKHUH OYITraH TaKaupJa XaM €4uM IIyHJIaid MypakkaOd KYypuHHIIIa OYIaiaukwu,
yHAaH caMapaiau GoigalaHUITHUHT WIOXKHK OYnMaiiau. byHmal TUIIMK MaTeMaTHK
Macjanapra anreopa (omarma, TapTHOM Kyaa KaTTa OYITaH YM3UKIN aiareOpaunk
TEHIJIAaMaJIap CHUCTEMACHHM €YMIl, MaTpuuanap anreOpacu, aiareOpauk Ba
TpaHIEHACHT TEHIJIamMajap Xamja OyHJail  TpaHUEHJCHT TEHrjamaniap
CHCTEMAaCWHHM  CUUIN), MaTeMaTUK aHauu3 (COHJIM  WHTerpauialmr  Ba
muddepennuanian, QyHKIUSIHA SKUHIAMTAPUIIL Macajlajaph) Xamja OJTui Ba
Xxycycuit xocunanu auddepeHiyan TeHramMalapHd e4HIll Macajlajapu Ba
oomkamap kupaau [14,20-23].

@daH, TeXHUKA Ba TEXHOJIOTHSJIAPHU KaJaJl PABUILJIA PUBOXJIAHUIINA aTOM
aapocuaan (QoiinanaHuiin, y4yBYM anmapatiap (caMoi€T, pakeTra Ba X.K.) HHU
Joluxanaini, OOmKapuiaguraH TEeXHUK TU3UMIJIAp Ba KOCMHK YYHUII JUHAMHKACU
kabu Macananap Owian Oup KaTopja, MEXaHWKa MacaliajJapH, €p OCTH Ba €p YCTH
VMHUIOOTJIapU Macajlalapy, KypWIMII KOHCTPYKUMSJIApH Ba yJIapHU JIOMHXaiall
UIUIapura OuJi Macajajap Ba OOIIKa MIyHTa yXIaml Kyriad MyamMMOJIapHU Xall
ATUIIHU TaK030 3TMOK/IA.

Bbynnait wmacanamap, ¥3 HaBOaTuja MaTeMaTUKIAp, MYXaHAUC —
JaCTypUmIap, MyXaHAuC — KypyBUWIap Ba JOWMMXAuWJap OJIIMra SIHTUJAaH — SHTH
Bazubanapuu Kysau. HWKkWHUYM TOMOHAAaH, ¢aH Ba TEXHHKA HOTYKJIapu
MyTaxacCHUclap UXTUEPUTA KydIH XHUCOOJall BOCUTANApu (XHcoOaml ycysuiapH,
JacTypJialll TUJJIapU Ba BOCUTAJApPH, KOMIIBIOTEP TEXHUKACH Ba TEXHOJOTHSIIAPH)
HU OepMokna. ByHMHr HaTwkacuaa sca, MaBXKyll BocuTanap €paaMuja Xaétui

MacaJlaJlapH €CUlll, YJIAPHUHI' MATCMATUK MOJCJIJIApPH, XI/ICO6J'IaHI MCTOAJIapHu Ba
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aNITOPUTMIIApU acocuaard amanuii gactypinap Ooriamu (AZIB) Hu spatum
IXTUEKU TYFUIMOKIA.

[lynnaii 3aMoHaBUM Tajgabd Ba 3apypuil IXTHEKIApJAaH Keaud dYHKUO,
MarucTpiauk  auccepranusicu  cudaruaa  “UkkuHUM  TapTUONM  OAJUi
muddepeHnran TeHraamaiap cCucTeMacura KeJITHPUIITaH YerapaBuii MacajaiapHu
(dazoBuii crepykeH MHCONHMIA) COHJIM CUUIIHW TAIIKWJI KWIWII YYyH aMaynui
JacTypiap OOFJIaMUHU SIpATHIN Macajdacw KyWwiaraH OYymuO, YHUHT aMmaliuid
axaMHATH Kyiuaaruiapaa 3 akCUHHU TOTaIu.

Kypuwmm — novmxanam wnuiapuga  GoigaraHuIaural  KOHCTPYKITHOH
Matepuaiiap (pa3oBuil CTepkKEH, TYCHUH Ba X.K.) HHUHT Je(OpMALMOH
KYWIaHTaHJIUK X0JaTH, TallKU KyWiap TabCUPUIArH MAaTepUATUIAPHUHT CIICIIM(PUK
cudatd, KOHCTPYKIHMSHHM  MYCTaXKaMJWTH  Ba  YHJAMIWJIUTATA  OWJI
MyaMMOJIADHUHT ~ aKCapUsITH HWKKAHYU TapTuONu onmuit  nuddepenmman
TEHIJIaMaJIap CHUCTEMAacH OpKaJld HQoJajaHraH dYerapaBuil MacaiajapHU €YUl
OpKaJIu TaaKuK dtuianu [17,24,25,27].

Opatna xyaa KYyO TEXHOJOTHK JKapa€HJIApHUHT MaTeMaTHK Mojeliapu
MaTeMaTHK-(U3NKAaHUHT TYPJIM TUIJATH TeHTIaManapy opKanu udoaaaaHam.

WNkxunauum taptrbnu onnuii nudepeninan TeHriiaManap CUCTeMacu Ba yHTa
KYWWUITaH TypJid dYerapaBuil maptiap, Ouz kypaérran oObeKT — (a3oBui
CTEP)KCHHHUHT TYpPJIM IIApOWTIApAATA XOJATHHWHT aHAIWTHK KYPUHUIU OYino,
YHU €UHUIITHUHT MAaTEMATUK MOJICIMHH KypPHIIl, COHJIM €4HIIl YCYJIJIapy Ba YIapHUHT
XucoOJam aJroOpuTMIIAPUHN HILIA0 YHKWII TUPOBapaua aMalauil JacTypiap
OOFTaMWHM SpaTHIl XaMJla OJIMHTaH HATIKAJApPHW TaxXJWI OJTHII WITHAHT
JIOJI3apOJIMTUHM aCOCIIaMIH.

MabiyMKH, KATTHK JKHCMJIAD MEXaHWKAaCMHUHT KYIITHHA Macajlajapu
XYyCyCaH 3JIaCTHKIINK Ha3apHUsCUHUHT 0ab3u OMp derapaBuii Macayiajapu Kyiuuaarua
UKKUHYU ~ TapTuOmu  oxnuii  muddepeHnnan  TeHraamaigap  CHCTEMacura

KEeJITUPUIIA]IH:
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aV+ra, V) +. ..+ V +b V/+b V) +..+b V' +c V, +C,V, +..+C V. =

n"n

aV+a V) +..+a, V' +b,\V/+b,V, +...+0b, V' +C,V, +C,V, +...+C, V, =T,

[/ n L4 ! ! ]
V)tV .+ a, Vb VbV, + b, VeV + e, o+ e V= (1.1.1)
aV,'+a,V,+..+a V'+b V/+b V,+..+b V'+c V,+C NV, +..+C V, =f

(1.1.1) uxxkunum TapTHOIN oqAuii nuddepeHIan TeHriaMmanap CUCTeMacHHH
(dha30BuUl CTepKEH YUYH KyHHAaru yerapaBuil maptiapaa KapanMus:
a) UKKM TOMOHM KaTTUK MaXKaMJIaHTaH:

ViVy VoV, | =0, (1.1.2)

0) Oup TOMOHM KaTTHK MaxKaMJIaHTaH, MKKH TOMOHH 3ca, MapHupiu. bynna
(a30BHil CTEPKEHHUHT KATTUK MaXKaMJIAHTaH TOMOHHU Y4yH YerapaBuid apT:

V.V, Vs, V| =0, (1.1.3)

HIapHUPJIA aCoCAaru TOMOHH Y4YYH 3Ca,

Vi, #0, (1.1.4)
Oy epna V.- pazoBuii cTep>KEHHUHT OYiijlaMa Xamia TOpu30oHTal - XOY Ba

BepTHUKaN - XOZ TEKUCJIMKIIApAard STWINIUIAPUAAH TallKapy, Koirad oapya
IapaMeTpJIapyuHU Y3 NUUra OJIaJIu.

bu3z roxkopuaaru (1.1.1) ukkuHuM TapTrOIU nuddepeHran TeHTIaManap
CUCTEeMacMHM a) Ba ©0) dyerapaBuil mapTiapAa TakpuOud  edyBuHd
aBTOMATJAIITHPHUITAH JAaCTypuid BOCHUTACHHH SpaTaMu3. BYHUWHT y4yH WKKUHYU
TapTHOIU oamuil muddepennman tenraamanap cuctemacu (1.1.1) Hu UekH
aitmpMarnap ycynu €paaMua TaKpuOWM €UWIl Ba HATHIKAJIAPHH TaXJIWJI KU
AITOPUTMUHU KypaMu3 XaMmJa YHMHI aMajluil JacTypiap OOFIaMHHM sipaTaMus3.
NuiHuHT yMyMul KeTMa — KeTJIUTH Kyluaaru 00cKuwiapaa aMmalira Ol puIaiu:

- MaTeMaTHK MOJIEJIHU UILIa0 YUKHUIII,

- XHMcoOJanl aNnrOpUTMUHN KypHIL;

- JacTyp TabMUHOTHHU SIPATHUIII.

Jactypuil TabMHUHOTHHM sSpaTHINa JacTiiad, MaTeMaTHK MOJEN Ba HIIYH
ANITOPUTMAA KYy34a TYTWIraH XucoOlanuiap y4yyH MaTpuuaizap ainreOpacuHu

uiniad YuKaMu3 Ba yJIapHU ajoxXuja mpolieaypa, QyHKIus, MOy KYPUHUIIHIA
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sapatu0® onamu3. AManuili gactypiap OOFJIaMUHHU, IOKOPU Japakaid IacTypiiarl

Tuiapuaan oupu Delphi na amanra ommpamus.

1.2. Mas3yra qoup agaduMéT/iap mapxu Ba o0Jind 0Opuaran uiMmii
U3JIAHUIIAP TAXJIWIN

Opatna >Kyna Kyn TEXHOJIOTHK »apaCHJIApHUHT MaTeMaTHUK MOEIIapH
MaTeMaTHK — (PM3UKAHUHT TYpJIM TUIAArd TeHrIaMalapyu opKanu udoaaiaHaau:

WNkxunun Taptubau oanuii nud@epeHnman TeHIriaMmalap CUCTEMacu Ba
ylnapra KeJTUPWIQJWraH 4YerepaBud macanajap KYNpoK KaTTUK IKUCMIIap
MEXaHHUKACUTa TABIYKIU TPy XU aMaIui MacajajJapHu y3 WYura OJIaJu.

Typau xun Kywiap TabCUpPUAArd KOHCTPYKLHS 3JieMeHTIapu ((azoBuid
CTEp>KeH, Oaika, TYCHMH) HUHT Je(pOpMallMOH Ky4YJaHTaHJIUK XOJATUHHM aHUKJIall,
Ky XoJUTapAa MaBXKyJl YerapaBuil mapTiap acoCHIaru UKKHHYU TapTHOIN oAU
nuddepennran TeHraaMasap CUCTEMACUHU €YU OPKaJId aMmajra OIIUpUIIaIf.

CrepkeH TUNUAArd KOHCTPYKIMS SJIEMEHTIapy Ba YJIapHU TAAKUK STHIII,
“JlepopManiusiianyBYM ~ KATTUK ~ JKUCMJIAp  MEXaHMKacu~  HHHT  acoCUH
nyHamunuiapuaan oupu 6ynuo, 0y coxana Pecnybnukamusga 6up KaTtop oaumIiap,
xymnaaad, B.K. Kooynos, T. bypues, ®.b. bananos, K.III. babamyponos, b.
Kypman6aeB, A.A6xycarrapos, I1I.A. Hasupos, T. FOngames Ba Oomika Hupux
MyTaxacCcuciap eTakdmiuk Kuiauiap [7-10].

T. bBypueB onub Gopran unuiapga 3JaCTUK — HOAIJIACTHK JAePOpMallUsSHUA
xucoOra oJyiraH XoJijla, Mypakkad KOMIMOHEHTIM (ha30BUM KOHCTPYKIIUsIIAp
MYCTaXKaMJIUTUHU XUCOOJIAIITHUHT KOMIUIEKC aITOPUTMIIApU MILTa0 ynkuirad [8].

M.OnumoB onub OopraH WIMHN TaaAKWKOT HIUIApUIA 5Ca, IIMACTHK —
HODJIACTHK  CTEp)KEHHU  y3rapyB4YaH  IOKJIAHUNUIApJIArd  KydJaHTaHJIHUK
nedopManion xoJjatu Kypuiarad O0ynu0, yHaa (a3oBUM CTEPKEHHUHT WKKUHYU
TapTUOIM ot AuddepeHiman TeHriaManap CHCTeMacura KeATHUpWITaH Oup

Heua YyerapaBuil Macajiaiapy TaIaKUuK dTUiIra [27]

14




II.A. Ha3upoB Ky ocTuaa sipaTWITaH alropuTMiall TU3UMIIApU Mypakkad
dopmaru neopMarUAIaHyBYM KATTHK >KUCMJIAp Ba YJIAPHUHT KYI YIYOBIA
YerapaBui MacaJIaJIApUHU €UUIIIHA aBTOMATJIAIITUPHIN YIyH MYJDKaJlJIaHTaH.

baxxapunuimm HyKTau HazapuaaH, XUCOOJall MaTeMaTUKAacH BOCHUTajapu
ACHOCHJIA KYN VYJIYOBJIM YErapaBud MacajajapHU €YUl Y4YyH KyuuIaru
MabIYMOTJIApHU KYJUTall Tanad STUIaau.

-MacaJlaHl MaTeMaTHK MOJIETN

-COXa reOMETPUSICH

-e4nMJIap yCyJiu

-KOpAWHATaIap TU3UMHU

-mapamMeTpiap, KodhUIIMEHT Ba y3rapMac KuiMmatiapu

-HaTWKaJdapHU Tanald dTUIITaH YuKapuill popMatu

Arap ‘“maremMaTHK MoOJeib’ OYIUMUHU CTaTUK (TypFyH) Macajacu
eunsiaérran Oyinca, macana auddepeHiuan TeHrjlaMa Ba yerapaBuil mapTiapaaH
TAIIKWAJ TOTAIH.

Arap auHaMHK Macalia Kypunaétran Oynca yHAa OOUUTaHFAY IIApT

KYIIWJIQIN.
“Bunin ycynu” OYaTuMu Mypakka0 Ty3ujuIra sra 0yiauo, xap Oup yCyJIHH KYIiarl
aHUK OMp MabIyMOTHHU Tanab sTaau. MacanaH, BapHallloH yCyJulap KyJUIaHTaH/a,
aHUK OYyJIMaraH KOMIIOHEHTJapHHU anpOKUUMALMSICUHU YerapaJioBud HIapTIapHU
KAHOATJIAHTUPYBYM (YHKIMSUIAPU TU3UMU Macajiajapu Tajaad dTUIaim.

OHAW, KYWWIraH MacajaHh, SbHU JOUCCEpPTAlMs WIIMHU Tauépramia
dbolinananuiaran agabuéTiapra Myposkaat Kuiub YTaluk.

PecniyOnukamusna onub GopuiaéTran UCIOXOTNap, TAbJIUM TU3UMHU Ba YHH
UCJOX JTHIIra KapartwiraH KoHyHiap Ba Kapopiap, yJapHUHT MOXMSTH Ba
camapaliapu Xycycujaard GuKp mysioxazansap AUCCEPTANUSHUHT KUPHUIIT KUCMUIA
y3 udoaacuuu Tomnrad [1-6].

IyHuHTACK, TYpJad XWiI TapTHOIM onauit auddepeHuuan TeHriamanap
CUCTEMAacura KeJITHpWIaauraH uerapaBuii macamanap [14,16,17] amaGuérnapna

KeJTupuiran 0ynuo, ymoly amaduérnapaa omauil nuddepeHnuan TeHriamanapra
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KSJITUPWIYBYM  alpuM  MYXaHJMCIHK  Macajajapud  yJapHU  €4uHlIijia
KYJUIAaHUJIAUIaH aCOCUM TEHIJIamasap KeJITUPUITaH.

[11-13] amabuérnapaa nuddepeniman TeHraamanap opkaiau ndoaalaHraH
alipyM MacajaJlapHU €YUIIHUHT TYPJIM COHJIM yCYyJUIapH Ba aarOpUTMIIApH, yiapra
KYWMWJIAIUTaH YeTapaBuil MapTiiap KEJITUPUIITAH.

[18-21] anmaOuérnapaa YekaH-alMpMaId yCyJulap acoCHIa alrOPUTM
Ty3WIrad. MacaJlaHMHI €4MMHU MaBXYyJIJIMTH UCOOTIaHTaH Ba MACAJIAHUHT aHUK Ba
TaKpuOUM eyrmiIapu KeNTUpwiraH. Ymoly anabuét amanuii MateMmatuka-(usuka
Macajanapy OWIaH IYFyJJIaHyBYM MyTaxacuciaap y4yH MYJDKaJJIaHTaH.

[20,22,23] wmanOamapma Typau cuH(pmard OXMiapaa MaTeMaTHK
MacajajlapHyd COHJIM €UUIIHU KYJUIalll Ba KYpPUIITHUHT acocui yciyOnapu O6aéH
yTWiral OynuO, amaiuii MaTeMaTMKa Ba (U3MKA MXTUCOCIHUTUAA YKUETTaH
Tajabanapra Ba WIMHI XUCOO-KUTOO unuiapuau IXMmapia amanra omupaéTrad
MyTaxacuciap y4YyH MYyJDKajulanrad. Ymly anabuériapga MaTeMaTHhk
MOJeJIAIITHPUIIAA XUCOONall yCy/UIapuHUHT YpHHU Kentupwirad. LlyHuHraex,
Mucoiiap €pramMuyia Oup HedTa XHUCOOJall ajarapuTMiapu XaM KypuO YTHIIraH.
Bynaan tamkapu, XucoOnaiul yCyJUIApUHUHT aHbaHABUN KUCMJIapu O0aéH ITHIITaH,
SBbHA YM3UKIN  anreOpauk TeHrJiaMajaap CHCTEMAacCHHU CUYUIIHUHT OJUil Ba
Xaugam ycyJjulapu, WHTETpajUIapHU COHJIM XWCOOJaIll, YM3UKCU3 TEHrIaMalapHu
eunil, oanuid nuddepenumran TeHrnamanap yuyH Komm wmacamacuHM edMIl
ycyJulapu TYFpUcHIa MabiyMoTiap Kentupwirad. [lyHuHTAEK, MaTeMaTHK-
($uU3KMKa TUITMK MacajlajJapyHH KYHHIIMIIN XaKuAa MabllyMOTIap KEATUPUIITaH.

YMymaH onraHja, Ma3Kyp MIIHM Tail€épianiga Oup KaTop WIMHNA — TEXHUK
amabuérnap Ba KypHayuiap, oMMaOoIl WIMUNA Makoyajap Ba Oomka ManOaanap,
xymnanan, Marepuer Marepuamiapy, ZiyoNET axGopot pecype 6azacu, Y3PDA
HUHT ‘“Marematka Ba uHPOpPMANMOH TexHOJorusmap”’, ‘“MexaHuka Ba
WHIIOOTJIAp CEUCMUK MYCTaXKaMJIUTH , “ANTOPUTM - UHKUHEPUHT  KaOW MIIMHUMA —
TEKIIUPHUII UHCTUTYTIIApU Tpodeccop — XOAUMIAPUHUHT UMUK UIUIapU Ba yjap

TOMOHHJIaH Ta€piianran MoHorpadusIapaaH KeHT Qoii1aTaHuIIu.

16




1.3. 3aMoHaBHIi JacTypJall THJIAPH Ba yJjaapAaH (poHaaj aHu I
UMKOHUSITJIAPH TAXJIWIN

JlacTypnaml TWUIapu Ba BOCHUTAJIApM MCOH MEXHATHHU CHTWIUIAIITUPAIH,
ylap Oupop amanuii MacajaHu €4YHIIl JaBOMHUA TAaKPOPJIAHUIIUIAP COHM KyJa KYTI
Oynca XxaM TaKpopJaHUIIAArd KaJamjiap COHUM Kym Oyica XaM JappoB €4HUM
osuira MmyBoBK O0YVnamu3. JlacTtypnam THiapy IIyHJal UMKOHHSTIAPU OPKAIH
amanuii Ba OOIIKa MacajgajlapHU €UMINJIa KEHT KYJUTaHWIAIN.

X03Upru KyHJia 3aMOHaBHI JacTypiall TWUIApy Ba BOCUTANIAPU KyH CalilH
Kynainb ynapHUHT UMKOHHSTIAPH KeHraitub 60pMoKaa.

bynnaii gactypnam Tusuiapu Ba Bocutanapura Mucon Kuinbd Borland C++,
Java, Visual Basic, Mathcad, Borland Delphi kabunapau kentupuiin MyMKuH [29-
33].

Ymby nactypuii Bocutanapiaan Mathcad nactypu Ba ynaa auddepeniuman
TEHIJIAaMaJIApHU €4YUIIl UMKOHUSITIIApU OUJIaH TaHUIIIAMU3.

Mathcad Tapkubuna ognuit nuddepeHiyan TeHrIamanzap CUCTeMacu y4yH
Komm Macanacunu xamjia 4yerapaBuii MacajiajlapHi COHJIA €UUITa MYIDKaJUIaHTaH
CTaHJapT (QyHKUMsUIap MaBxkyn OYynuO, yIapHUHT acocuijiapu Kyhuaa
KEJITUPUIITaH.

-rkfixed (y, x1, X2, m, D)

-Rkadapt (y, x1, x2, m, D)

-Bulstoer (y, x1, X2, m, D)

-Odesolve ([y],x,b,[m])

Kyiinga Odesolve ¢ynkumscu €Epaamuaa HMKKMHYMA TapTHOIM  OJAMM
nuddepeHnnan TeHrIaMaHl YUIITHY TAIIKIIT dTaMU3.
Odesolve ([y], x,b,[m])
by epna y — Gepunumm mapT OyiMarad Ba HOMH KUAUPUIAETTaH QyHKIUS HOMHU-
JlaH, KoOpJuHaTaiapu OepriiraH OONUIaHFUY MIapTiapaaH udbopar BEeKTOp (omauid
muddepeHnan TeHraamanap CUCTEMAaCUHU €4HINJIa YHUHT OCpUIIUIIM 1IapT); X—

9PKJIH y3rapyBun; b - HHTErpaiam opaaTuFUHIUHT OXUPTU KHAMaTH
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Odesolve ¢ynkuuscu Given kanut cy3 OwiaH Oupraivkaa WIUIATHIAIA
(Given —Oepwiran, OepwiraH MablIyMOTJIAD MAabHOJIAPUHU  OWITUPAIHN).
Amamuérma Given sa Odesolve kydriuk opanurura Oepuiaran auddepeHiman
TeHrJamMa €K yJapHH CHCTEMacu Ba OepwiraH OOUUIaHFUY IIapTiap €3uiaau
(TeHrIUK OeNTUCHHM E3WIIa MAaHTHKUN aman OeNTmiaph TaHeNuJard TEHIJIMK
oenrucunan €xu [Ctrl ++] Oyiipyknan doinananunaau). Tenriama Ba OOILIaHFAY
HIapTiap TapKUOWUTa KUPYBYM KATTAIMKIAPHUHT KuiiMatinapu Given kamut cy3nan
aBBaJI COHJIM TEHIJIMK Oenrucu (: =) épraMuia KUPUTUIIA TN,

n — tapTubIM quddepenman Teariama yayH Komm macanacuauar Given —
Odesolve xydprtmuru €pmamuna €YHIN aNTOPUTMH YMYMHUH XOJjia KyWHJaarud
KYpUHUIIIA E3WIUILINA MyMKHH:

X,:=a

Given F(x,y,Y, y" ...y™)=0
Y6o)=Ye Y ()=ve . ¥ =y
y:= Odesolve (X, b)

n ta OupuHuyM TapTHOIM IuddepeHnran TeHriIamazap CUCTeMacH Y4yH
Komm wmacanacuHu eduin aiaropuTMu KyHujaru amaiiap KeTMa-KeTJIUTHIaH
nbopar Oynaau:

X, =a

Given Y'(x)=F(x,y)
Y(Xo)zYo

Y := Odesolve (¥,,x,b)

Xocuna OENTUCHHHM KYpCaTHII YYyH KIIaBHAaTypaHWHT dYall TOMOHHUIATU
WKKUHYM KATOPHUHT OWpWHYM TyrmacugaH ( ' Oenrucupad) €ku XucoOuarn
MaHeJIn1aru gd? Ba dd—:_l:,-, omnepaTropyiapHUHT Oupuaan doigananuin €ku Oy
oneparopnapra moc [ Shift+/] sa [Ctri+ Shift+/] 6yiipyknapaan 6upunn kna-

BHUATypa €paaMua KHPUTHUIIT KUDOSI.
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Odesolve ¢ynknuscu €paamuaa OepuiiraH UKKMHYM TapTUOIM y3rapMac
ko3 umeHTIM Oup kuHCAM Oynamaran auddepenunan TeHriama yuyH Komum
MacaJacuHH OCpHIITaH OpaTUK/IA CUHIIL:
y"+4y=(6x+5)e?, y(0)=0, y'(0)=0.75, xe[0; 6]
Y aniq (X)=—C0S 2X +in 2x+(37i( +1j-e‘2x,
Euuw: Given — Odesolve sxydrauru épaaMuia e4uiin ajiropuTMH:
a:=0 b:=6

: d?
Given Vel y(x)+4-y(x)=(6-x+5) -e™*

X

y(@)=0 y'(a)=0.75
y:=0desolve (x,b)
Onunran conynu (TakpuOuii) ednuM Ba OepwiraH aHAJIUTUK (AHUK)

eunMIIapHUHT rpadukinapu oepwiran (1.3.1, 1.3.2 — pacmutap).

&

/N o i~
:(—X) 0 /4 :anlq(x} u} LN /4
&Y(X) \ P \ y- ganiq(x) \ \ y

o N N - Y 7

x x

1.3.1 — pacm. 1.3.2 — pacwm.

OHJu, 10Kopuaa caHa® YTWiIraH, 3aMOHAaBHI JAcTypiaml TWIapuaaH Oupu,
Delphi Ba yHuHT uMKOHHMSTIIapura ouwj aWpuM Ha3apwii MabIyMOTJIap OWJIaH
TaHUIINO YUKAMU3.

Delphinu umira Tymuvprasiad KeWUH YHU dKpaH KYPUHUIIHN XOCUI 0yu0, y
yHUYamuK oxawii smac. (1.3.3-pacm). DkpaHaa TYpTTa OWHA MaBXya Ba yiap
kyhuunarmnapaup: Delphi 7 — 6om o#inacu, Forml — ¢dopma oitnacu, Object
Inspector — o0bexT mHcnekTopu oiHacu Ba Unitl.pas—KoamapuHU TaxpupIiail
OWHACH SKPaHHU JeApJiu Tyinaupud typaau[27,28].

Hactyp xoau
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Hactyp koau ¢opma opkacura sIIdpuHrad Oynud, y yepra JacTyp
MaTHiapu kuputwiaau. Y ovHara F12 €ku Ctrl+F12 tyrmanapu €pnamuna yTui
myMmkuH. Delphi kommap myxutuna gactyp OyWpyKIapuHU KUPUTHUII Ba yJIapHU
Kaiita unuiam MyMkuH. Llynu xam Ttabkuiam no3umku, Delphi kommap myxutu
aBromaTuk Tapsna Object Pascal mactypnam tunupmaru xamuT cysnapuu (begin,
and, procedure, const, var Ba 6om1.) KanuH Xaphiaap Ounian OenTIaiIu.

MabiyMoT &3miiran carp(aacTyp HM30XM)HHM Oenrwiam ydyyH — ¢urypainu
KaBcimapaaHn Qoinananuiaaan. KaBc odwica yHIaH KEWWMH TypraH Kojyiap
KypuHuIM y3rapagu. Kepakim sxoiiia KaBc OEpKHTHIICA, KYPUHHUIIM Y3rapraH
Ko/utap (akaT KaBC OpajuFfHJIardHa KOJIAJU Ba JACTyp MIILIAIl Kapa€Hula IIy
OPAIMK UIIUIATUIMANIN.

Delphi xomap MyXUTHHUHT UMKOHUSTIApUJaH sHa OUpU IIyKH, y yepra
oupop QyHkuusHu wmacanan: «StrToFloatynu €3u0, kaBc oucak, caTp octuaa
KMYMK OitHa xocun OYynanu. By oifHaga KaBCc wWYMAard y3rapyBuM THUIU
KypcaTtwiran 6ynaau, €ku Oupop omepatopHu wmacanan: Labell Hu €3u0 HykTa
KyHuiaca carp ocTuAa HYKTaJaH KEHMHIH E€3UI MyMKHH OYyJraH omeparopiiap
pyiixaTu YuKaIu Ba yiapJaH KEpakJIUTHMHH TaHJIa0 KYHUIIMMU3 MyMKHH.

Konnap oitnacuna Oupop omeparop yctura kypcopau oiubd 6opud Ctrl+F1
TyrMajiapu TeHT 0OCHIIca, 1Ty OTfepaTop XaKuaaru €pjaaM oiHacu Xocui oynaau. Y
epllaH Kepakju axOOpOTHU OJIMII MYMKHH. Arap KypcOpHHM Oyl >xkoira onau0

kenu6 F1 Oocuica, ymymuii €piaMm MabIyMOTIapyu YUKAIH.
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1.3.3-pacm. Delphi niran oitHACMHUHT KYpPUHUIIIH.
Byiipykjaap MeHoCcH

Delphi HuHr MeHro catpuaaH Kyiuaaruiaap ol oiras:

File, Edit, Search, View, Project, Run, Component, Database, Tools, Help.
Bynapaunr 6apuacuia ocT MEHIOJIAp MaBXKYIJIUP.

File Huar ocT MeHocHa OUp Heya Oyipykiaap 0ynuo ynap EpaamMuaa sSHIU
MPOEKT, (hopMajiapHU OYMII Ba yiapHU cakiam MyMkuH. [y Ounan Oupramukna
ouniral npoektau €nuii, Delphi nan yukum Ba mrynapra yxma daimiap Ounan
UIIall UMKOHUSITIIapU 00p.

Edit mentocu oct MeHromaH (oiiganaHnO KOAJApHU TaxpHpliall, YMyMaH
KOJJIap YCTHAA TYyPJIH X aMaJITapHHA Oa’kapuIll MyMKHH.

View épnamupa sca Delphi uman MyxuTi KYpUHUIIMHYU Y3rapTUPUILI MyMKHH.
Run meHrocn éppammaa JacTypHM MINra TYLIIUPUIIHU TYpPIWd WyJUIapd amalira
OILITUPUTIA/IH.

Database meHrocuga MabIyMOTIIap Oab3aCUHU TAIIKUI KUJIUIIT MyMKHH.

Help wmenrocu sca Delphi Ba ynaga pgactypmam —— xakugard Oapua
MabIYMOTJIAPHU OJIUII UMKOHUSTHHH SPATaIH.

Bbyiipyxkiaap tyrmayacu
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Byiipyknap tyrmauacu épnamuaa sHru popMmanap spaTHIL, MaBxKyl GailiHu
OYMIIl, JAaCTYpPHH CakJjaml, sHru (opMa spaTHIl Ba IIyHra yxXmiam amajiap Te3
OakapuIIaJIy.

KoMnonenTiap najnurpacu

By epna cranmapt €ku gacTypuyuiiap TOMOHUAAH SPATUITaH KOMIIOHEHTIIAp

MaBkya O0Viu0, ynapaan Te3 Ba cudatin gactypiap sparuiia ¢poiaananuiaim.
Object Inspector oiiHacu

Object Inspector oiinacu Kyinaara o0bEKTIAPHUHT XOJATHHU Y3rapTHPaJIHU:

dbopmaiap, Oyiipykiiap Tyrmadacu, KoJjiap MaiioHu Ba OotmKaiap.
Hactyp ¢popmacu

JlacTyp Ty3uilja viaTUiIaaurad 0apya KOMIIOHEHT/Iap Aactyp (popmacura
YKOMIJIaHaIM Ba aHa Iy epAaH yjiapra y3rapTUpHUIIl KUPUTUIUIIN MyMKHUH. JlacTyp
uiira TYyMUpWITaHJIaH CcYyHr, Oapua amamiap nactyp (opmacu Epnamuaa
OakapuIIaJIy.

JlacTypnaml TUIMHUHT OyWpyKJIapH KYpUHUIIUAA KEJITUPWITaH alrOpUTM
JacTyp Koau €0 IOpUTUIaAU. Y HHCOHJIAP YUYYH TYLIYHAPJIH, aMMO KOMITIOTEp
mpoIleccopura TylyHapcu3 Oynran OyWpykiapiaH Tamkui tornrad. [Ipoueccop
JACTyp KOAWAA KypcaTWwiran OyHpyKjiapra MOC paBUIIIA W OaXKapuIld y4yH
JACTyp KOJMHU MAalllMHA TWUJIMTA alJIaHTUpHUIN Kepak Oymanu. By ummHum maxcyc
nactyp - KOMIIMJIATOP amanra ommpanyu. KoMOIUIATOPHUHT HIIJIANI CXEMACH
1.3.4-pacMmua kentupuwirad. Y uKkuTa BazudaHu KkeTMa-KeT 0axapau.

1. JacTyp MaTHUJaH CUHTaKTUK XaTOJIAPHU KUUPAaH

2. MamuHa Koau1aru JaCTYpHUHT OakapruryBuu Gdaiiau (.exe) HU sipaTaju.
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Komnmuasitop

baxapuiys
Hactyp YU JACTyp
KOOH Jactyp MmaTHHUHU MammHa xoau
CUHTAKTHUK TaXJIUJI reHepaTopu
> KHJTUII > >

Xaronuk xakuja xadap

1.3.4 -pacm

MaremaTuK (pyHKIHATIAP
Marematuk QyHKIusIap Typau xungard xucoOmamwiap (1.3.1-xamBan)
OakapHIlTHU TAbMUHIANIN

1.3.1-orcaosan

OyHKIUA MasbHocu
Abs (n) N HUHT a0COMIOT KUATH
Sqrt (n) N HUHT KBaJpaT WIAN3U
Sqr (n) N HHUHT KBaJpaTu
Sin (n) N HUHT CUHYCH
Cos (n) N HUHT KOCHHYCH
Arctan (n) N HUHT apKTaHTCHCH
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Exr(n) N HUHT SKCITIOHCHCHA KHHMaTH

Ln(n) N HUHT HaTypani Jorapudmu

Rardom(n) 0 man n - 1 raya Oyyran Tacoauduii KuiitMar

IIpoueaypa Ba pyHkumsiiap
Delphina mactypiampmga macTypYMHHHI HWITH acOCAaH XOJHCAJIapHU KaiTa
UIIIam nporeaypanapuad (KUCM JacTyp) ApaTUIl OWiIaH OelruiaHaan. XoJuca
coqup OyraHia NIy XOJMCAaHM KalTa HIJIAIl TMPOLETypacd aBTOMATHUK Tap3la
UILIaiIy. KaiTa Wiuiam npoueaypacuHu dakupumau Delphi §3 3ummacura
onamu. Illynmait kw6 Delphi  Twmuwmarm nporpamMma  KUCM — JIacTypiiap
WUFUHIUCUAAH TAlIKWJI TOMAIW. KUCM JacTypiiap mpolenypa Ba (yHKIMsIIapra
oymunaau. [Ipouenypa kabu GyHKIMA XaM OMp KAaTOp MIUIApHU Oa)Kapuil ydyH
MYIDKaJJIaHraH OyHpyKIap KeTMa-KeTIUTHUIaH TalIKWI TOMaad. KUCM JacTypaaru
OylipyKJap OaxapwitIli YU4yH YOy KUCM JAacTyp YaKUPUIIUIIN KEpaK.
IIpouexypaHuHT TY3WINIIN
[Tponenypa capnaBxagaH OolIaHaIM Ba YHAAH KEHUH Kyhuaaru Oyinumiiap
OYIIUIIN MyMKHH:
® KOHCTaHTaJapHU YBJIOH KWIUII OYINMU;
® TUTUJTAPHU YBJIOH KWIUII OVIINMU;
e Y3rapyBUMJIAPHU YBJIOH KWK OYIUMU;
e OylipyKiap OyIuMH.
[IpouenypanuHr ymyMuil KYpUHHIIN KyWugaruya:
procedure Nomi (mapametpiap pyixaTtu);
const
// KOHCTaHTaJapHU YBJIOH KUJIHII OYIUMU
type
// TUTLTapHU 3BJIOH KUJIUII OYITUMU
var
// ¥3rapyBUUIApHU YBJIOH KUJIUII OYIUMU

begin
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// Oy¥pykaap Oyaumu
end;
KoHcTaHTanapHu 9BJIOH KWW OYyIuMuIaH KeWuH type cy3u OuiaH
OONUTaHYBYM TUIIJIAPHH YBJIOH KWJIHII OYJIUMU KeJIaIu.
DyHKUHUA CTPYKTYypacu
OyHKIMA capiaBxa OuiiaH OolaHaay, Y3 HaBOAaTHIa KEMMHTH YpUHIapa
KOHCTaHTaJapHH, TUIIAPHYU Ba Y3rapyBUWIAPHH YBJIOH KWIHII Kemaau. Oxupuaa
sca QYHKUUSHUHT TaHA KUCMHU >KOMIaIiau.
QOyHKIMAHA JBJIOH KWIMIIHUHT YMYMHMH KYPUHHIIM KyWHJaruda
KYPWHHILTA 3Ta;
function Ucm(mapamerpiap pyixartu): TUI;
const // koHCTaHTaIapHY YBJIOH KHITUII OYINMU
type // TutuTapHM YBIOH KUJIHII OYIMMH
var // y3rapyBunIapHU YBJIOH KHIIUII OYITUMHU
begin // GyHKIUAHUHT TaHA KACMUHHU OOIILIaHHUIIIN
result:= kuiitmat; / pyHKIHsS HOMH OUIaH OOFJIAHMII

end:
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2-bOb. JUO®EPEHIIUAJI TEHI'JIAMAJIAP BA YJIAPHU EYHUIII
YCYJUIAPA
2.1. UxkxuHum TapTudau oaauii 1uddgepeHnuan TeHrjiamMmaiap cucTeMacu Ba

YJjaap opKaJjJIu ml)oz[aﬂaﬂannran qerapaBnﬁ MacaJjgaJjaap

MabiiyMKH, KAaTTHK JKHCMJIAD MEXaHUMKACHMHHUHI KYyNIMHA Macanajlapu
XyCyCaH 3JIaCTHKJIMK HA3apUSCUHUHT 0ab3u OMp Macajaiapy MKKMHYU TapTUOIH
onauii tuddepeHman TeHraamanap cucTeMacura OOFJIMK YyerapaBuii Macananapra
kentupmianu[7,8,9,15,23].

byryaru kyHaa UMHIIOOTNIAp  KYpUII  JIOWMXAJIAPUHHUHT  MYTTaCHII
Mypakkabgammb OOpHILU, SHIM KOHCTPYKTHB €UMMJIAPHUHT JIOMUXajlapaH YpUH
OJIMIIM, CEMCMUK aKTHB >XKOWjapjaa OWHOJap MyCTaXKaMJIMITWra KyWuJiagura
Tana0JapHUHT OPTUIIM JIOWHXA KYpCaTKUWIAPUHMU YYKYp acociall 3apypHUsSTHHU
KenTupud umkapanu. byHpail Kypuiuimn Mmacananapu OuiaH Oup Katopaa CyB
TabMMHOTH Ba KaHaJIW3alUs, HWCCUKIMK TabMUHOTH, KOMMYHal XYKaJUTH Ba
Oomika 6Mp KaTop MyaMMOJIApHH XaJl KWINII yYyH TETUILUIM aMaluii MacajalapHu

SUMII Kepak Oyiaau.

FOxopunaru Typam coxanapra TErHIILId MacajalapHUA €UUIIIa KOHCTPYKIIHS
aneMmeHTIapu ((pa3oBuil CTep)KeH) HHUHT KyWujgarm OWp Heda derapaBuid

MacaJIaJIApUHUA KYpPHII MyYMKHH.

1) HMkku dYeTWgaH UIAPHUPIA MaxXKaMJIaHTaH, O3JIACTMK TYCHHHUHT

IOKOpUIaH OCpUITYyBUM KyU TahCUPHUJIA STHIIHIIH

'-2-5///////// T

(6yHnna yetku a,b HyKTanap yuyH Ga3oBuil CTep>KEHHUHT XOY TEKHCIIHUK

OVitrua W - STHUTMIIK HOJIra TEHT OY1aam.)
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2) bup yumpmaH MaxkKamJlaHTaH »dJaCTUK TYCHHHHHT TallKapuaaH

(!

|
Y

(6bynma sca detku a,b mykramap yuyH u(a)=0, u’(b)=0 maptnap kyiunaau.) by

6epI/IHYB‘-II/I Ky4 TabCHUpHAa STUIJIAIIH.

T

Kyd TabcUpHIa TaéK4a Oyimamacury srwiaau. Kyd MUKIopu MabiiyM Japakarada
eTryH4a Ta€K4YaHUHT TUKKa XOJIATH CaKJaHaJu, KEMUH 3Ca y ariwiiaau. TaéK4YaHUHT
TUKKa XOJIaTU YHUHT MyBO3aHATH XoyiaTu Oymub, P xyu optumum Ownan y V3
TYpFYHJIIUTUHU WYKOoTaau. Ta€KyaHMHI THKKA YKIAaH 4YeTjalMHu Y(X) 1e0
oenmrmnaiimu3 (2.1.1 — pacm). Koopaunaramap Oomm TaéKYaHUHT IOKOPHU
HyKTacuJa — yHra IOK KyHWIraH HyKTaJa >kounamrad. TaéKyaHWHT THK YKIaH
YeTJIaHUIK y(X) HU KAYUK MHUKIOp Je0

Kapa6, OJIACTUKIIMK 4YHU3HUTHM TCHIJIaMaCHHU

€3aMM3:
y _
M = Py :—EJy“ :—ay" y (2.1.1) - i
by epma M - aryBuM MOMEHT, o =EJ —
KaTTUKJIUK KOA(DPEerueHTH.
(2.1.1) TEHITIMKJaH KyHunara
f x=I
nrddepeHran TeHrIaMalHl X0CHI KHJIaMH3. =7
2.1.1-Pacm
y =y (21.2)
a(X)

(2.1.2) muddepeniman TeHIIaMaH| KEITHPUO YMKapHIaa TaéKIaHuHT P 1ok
Tabcupujia Oyiamacura KUCKapUIlld XUcoOra OJIMHMAaraH.

HuddepeHinan TEHTJIAMAHWHT STOHA €YUMH TOMMIN YYyH KyIIuM4a
maptiap oepunuimm kepak. Kymumya maptiap MacaiaHuHr (PU3UK MOXUSTH]IAH

keaTupud ynkapwiaau: x=0 na tTaék4ya TUK YKHUHT yCTHUIa OVIaau, sibHU
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y(0)=0 (2.1.3)

OyHIaH TamKapu TaEKUYaHUMHT KUCTHpHO (Maxkamiia0) KyWuiiaraH ydu

ATHJIMaNIN:
y (b)=0 (2.1.4)

(2.1.2) tenrnamanmaru y (yHKIUS OUTTa X y3rapyBuura OOFIUK OYiraHu
yayH o muddepernnan teHrmamamup. Wkkura (2.1.3), (2.1.4) kymmmua
HapTiap OujgaH YHUHT €4MMU aHUKJIaHAIH.

3) HWkkm yynm MaxkKaMJIaHTaH TYCHHHUHT IOKOPHIAH OEpHIIyBUM Kyd

tabcupuaa srmmmy (0yaaa u(a)=0, u(b)=0 mapriap kyinmamy.

(it

R
i

4)  bup yum Ky3raiMmac IMIAPHUPIU, MKKUHYMA y4U 1Ca, Ky3FallyBuaH

HIapHUPIIN:

2.1.2 - pacm

BHp ZKHHCJIN TyCHHHHHF DJIACTUKJIMK YHM3UFH KYﬁHHaFH TCHIJIaMaHU

KaHOAaTJIaHTHPpAaOdN:

B M), (2.1.5)
[+ (y)7]?
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M (X) -3TWJIyBUH MOMEHT, Y(X)-3JIACTUK YA3UKHUHI TOPU30HTAJ YKIAH

YeTJIAHUIIIH.
Tycunra Tabcup KWIyBYM KyWIAPHUHT 3KaaJIUTH

d’™m

o (2.1.6)

p(x) =

MUKJI0p OWJIaH aHUKJIAHAIH.

Opatnaa 1okaap TabCUpHUAa TYCUHIAPHUHT 3TUIUIIN YIAPHUHT y3YHIIUTUTA

HucOaraH aH4a kam Oynaau. LIlyHUHT yayH Yy XOCHJIA KHIMK MHUKIOP 110
Kapanu6 (y’ 9ca yHIaH XaM KH4uK Oymann), (2.1.5) Terrnamagan tammiad

ro0opuica,
Ely" = M(X) (2.1.7)
TEHrJamMasnapra ara 0yiamus.

By KOHCTpyKUHMsSI 3JIEMEHTIAPUHUHI OSTWIMIL, CHUKWIMII Ba Oypasiuil
XOJIaTJIapura YUJAMIIMIUTUHU TEKIIUPUII Ba YyJIapAaH aMaJMi WHIIOOTJIAPHU
Kypuiia ¢oiasaHuil y4yH YJapHUHT MaTEMaTUK MOJAEIIApUHU KypHUII JO3UM
Oynmagun. Maskyp derapaBwii MacajaJapHUHT MaTEMaTUK MOJEIH KYIIPOK
KyHuJaru KYpuHUIIAArd UKKMHYA TapTUOIH, Y3rapyBuad KodGOUIMEHTIN OIIui

muddepennnan TeHraaManap opKaiu udoaanaHaaul, SSbHA:

y'(x) + p(x)y () +a(x)y(x) = f(x) (2.1.8)

muddepeHnran TeHrJIaMaHUHT eyumiapura [a, b] opaluMKHUHT 4YeTKH a Ba b

HyKTajapuja

moy(a)+ml>lf'(a) =m, (2.1.9)
doy(®)+9,y'(b) =9,
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yerapaBuil ImapTiap OepwiraH OYJICHMH, Ma3Kyp TEHIJIaMa Ba uerapaBuid
HIAPTIAPHU KAHOATJIAHTUPYBYH Y =Yy(X) QyHKuMs AuddepeHnnan TeHrIaMaHuHT

XyCYCHUM €UYUMHU JICUUJIIAIN.

Kyiiunran derapaBuii MacajJaHUHT TYpFYH €UUMHUHU OJIMII Y4yH Oy

y3rapmaciap Kynujaru mapTiapHd KAHOATIAHTUPHUIIHN JIO3UM:

M| +[m,| = 0; 9| +]9,| %0 (2.1.10)

AlipuM maiiTiapAa €4YWIMIIK JIO3UM OYJraH MacallaJapHUHT MaTeMaTHK
MoJeIIapu TYPTUHYHU TapTUOIN oiuil qudepeHiran TeHriaManap opKaiu Xam

u(poaNaHUII MyMKHH.

AMana KynuH4a TYPTUHYY TapTuoau auddepeHiman TeHraaMalapHUHT

KyWHJIard KypUHHIIH YYpanau:
yY(x)=k- f(x) (2.1.11)

Oy epma k kwitmatm  aHuK OepwiyBud Kod(pduimeHt xucobOnanagu. by
muddepeHMan TEeHramMa Y4yH Kyduaard OenrujamiapHd KUPUTHO, YHHU
UKKUHYM TapTuOaum auddepeHunan TEHIJIaManap CUCTEMacura KeJITHPHIL

MYMKHH.

y(x) HOMabBiayM OQyHKuusHU VY,(X) (QyHKUMS opKanu Oenrusnad oJuo,

KYﬁHHaFH AJIMalITUpUIIap KujiaMu3, SbHU:

y.(x)=1(x)

Mynnait kumu6, (2.1.11) nuddepeHnman TEHIAMaHWHT YPHUATA HMKKUTA
UKKUHYU TapTHOIU nud@epeHiman TeHriiaManap CUCTEMacHHU XOCHI KUJIaMU3.
[yHuHr yuyyH OM3 acocaH MKKUHYM TapTuOaM auddepeHuran TeHIIaMmanap
CHUCTEeMAaCHHUHT MaBXyJ YerapaBuil MapTIapHU KaHOATIAHTHUPYBYH SUUMIIAPUHU
TOMMIIHU SIbHU (DAa30BUH CTEpKEH MHCOJIMJA TYypJid 4YerapaBMil MacanajapHU

CYUIIHN YpraHamus.
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2.2. Yexknu aiiupmanap ycyjau. ANNPOKCUMALNS, TYPFYHIUK Ba SKHHJIA M

ABBan TabKuIad YTraHUMH3ICK, WKKAHYU TapTHOIM auddepeHiman
TEHTJIaMaTapAa XyCyCuid €4MMHH aXKpaTHO OJMIN YIyH MKKUTA KyIIMMYa IIapT,
SPHU YerapaBHii maptiap Oepuiran Oynumu jgo3uM. bynnan OyE€H Kynainuk yayH
UKKUHYMA ~ TapTuOmu  ommuid  nuddepennman  TeHriIamamap  CHCTEMacura

KCIITUPpWIIAAUTI'aH MaCaJlaHU qerapaBHﬁ Macajia I[C6 HOpUTaMus.

YerapaBuii MacalajapHu €4YHIll YCYJUIApUHU KyHUIard rypyxjapra Oyiauil

MYMKUH:

1. aHanUTHK ycCyiiap

2. COHJIM-TaKpHOMIA yCyiuiap

3. TakpuOuii-aHAJTUTUK yCYILIap.

1. AHamuTuKk ycy/mutap OujaH OJIMA MareMaTuka Kypcuaa TaHWUIITaHMMH3.
VYHa 4u3uKiau, Oup KuHCIM OynmaraH nuddepeHiuan TeHIIaMaHUHT yMYMUN
eyuMu Oy TEHINIAMaHUHI XyCYCHMH €4MMH Ba MOC OMp KUHCIIM TEHITIAMAHUHT
YMYMHA  €UUMH  WHFUHOUCUOAH  uOoparoup. Yu3ukiu Oup  KUHCIH
TEHIVIAMaJJApHUHT YMYMUH €UMMHUHU TOIUII YYyH 3Ca YHMHT XyCyCHM eunmiapu
(dyHIlaMEeHTaJl CHUCTEMAaCHMHHM TONUWII Kepak Oynagun. Xycycuil e4uMIIapHU
muddepeHnan TeHIIaMalgapra MOC XapaKTepUCTUK TeHIamanap &paamuaa
tomwianu. FOkopumaru Oapua Oaxkapwianuran amamnap auddepenmnman
TEHIVIAMAaHUHT KYPUHUIIM Ky[a coAjia OyiraHaaruHa oOupop Oup HaTuxa OepHIln
MYMKHH.

Jlemak, aHaIUTHK ycyJutap Ounan 0apya UKKUHYM TapTHOIU auddepeHuan

TEHTJIAMaJIAPHU €UUIIl UMKOHU JEApIIU UYK.
2. Connu-Takpubuit ycymiap.

Connu-takpubuii  ycymiapaa e4yum COHJIap €KUM COHJIap >KaJBalld

KYPUHHUILINIA OJUHAIN.
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AnbGarra, Oynaa nuddepeHnnan TeHriaManap oJIuH JUCKPET TeHrIaMasnap
Ounan anMamTupu® onuHaau. COHNM yCYJUIApHUHT HMKOHHUSTIApU OOIIKa

TaKpUOMii yCcyyiapra Kaparanjaa anda KeHTIUp.
3. TakpuOuii-aHATUTHK yCyIUIap.

by ycynna nuddepennman TeHriama Ba Kymumua maprtiaap y €ku Oy
Japaxkaza  CoAJaNallTUpUINO, Macajlla OCOHPOK Macajara KeJITHPHUIIaIH.
Takpubuit-aHamuTUK ycysutapra ['anépkuH ycynu, 2HT KHYUK KBajpaTiiap yCyiu,

KOJUTOKAIMs ycyiu, PuTi Ba 6omkanap kupaqu [14,19].

Connu ycysiap Wuuja 3HT Ky WIUIaTHIaAUTaHu YeKJIM ainpMaliap, 4eKiIn
AJIEMEHTINIap Kabu ycymiapaup. Yoy ycyiapiaH, YeKld ailupMmanap ycyjau Ba

YHUHT YMYMHUH CXeMAacUHH KYpUO YTalIHK.

Tenrmamama KaTHAITyBUYM (QYHKIHAS WKKH €K y4Ta apryMeHTra OOFJIHK
Oy7ca, yHUHT aHUKJIAHUIII COXACH TeKUCTUKIa €ku dazona Oymanu. by coxanu G
ne6 OenruiaianK, yHUHT Yerapacu dca ' 6yicuH.

Uexknu adtupmanap ycyiauga asBamaMOop G coxa Hykramap (G -6up
Yymuamnu Oynranaa), ynsukiap (G -ukku yiadamiun) Ba cuptiap (G -yd yrgamim)
épnamua Oynaknapra OynuHaau. BYymuHuUII HyKTanapu TYTyH Ba yjaapaaH Tallkuil
TONTaH TyrjamMra sca Typ ae0 aramaau. G COXaHMHT Wuyuja €TraH  TYTYH
HyKTajapra uuku myeyH Hykmanap Ba I’ yerapaHuHr Yu3uKiap €Ku cupTiap Ouian
KECUIITaH HYyKTaJlapura 3ca 4erapaBud HyKTajap AeMMu3. bapya WYKM TyryH
HyKTajJapaH noopar Tyrmiamra myp coxa neinnaau [13,18].

Typ coxana Typ ¢pyHkuusacu aed aTayBuu QyHKUUSJIApHU Kapaiimus. Yiap
G -coxaJa aHWUKJAHTaH (QYHKOUsUIap y3JAyKCU3 KUMMaTIapUHUHT  VpHUAA
KapaJlyBud JUCKpeT (yHKOMsUIapaaH wubopar Oymamu. MacamaH, TEKHCIUKIA
TYFpU TYpTOYpUaK EKM MXTUEPUM MIAKIAaru TEeKUC coxa G Oepuiran OYIicuH
(2.2.1-a,6-pacm). BepTukan Ba rOpu30HTaN TYFpU YM3HKIAp épaamuaa G COXaHH

Oynaxmapra Oynamu3. BynuHuin Kagammapu MKKana, ’bHU X Ba Y MyHanIMILIap

Oyitnya yMyMuil XoJja Xap Xujl KWINO OJWHUIIA MYMKUH. PacMaa x WyHanmuiu

Oyiuua h, y WyHanum OVitnya sca h, KagaMm kypcatuirad. Muku TyryH HyKTanap
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«*y» Oenru OunaH KypcaTuiaran OyiauO, ylTapHUHT TymiaamMu G, IHUCKPET COXaHH,
yerapaBuil HyKTajap 3ca [, IUCKpPET yerapaHu Tamkuil Kuwiagu. Uuku TyryH

HYKTaJapUHUHT KOOpAUHATAJIapU
X =a+ih 1=012,..,1, X,=a, X=Db,
y,=c+jh,, j=012..,J, y,=c¢, Vy,=d

o6ynanu (1-a,0-pacm). UxTu€puii TyryH HyKTaCHHHHT, MacaiaH (i, j) HUHT
KoopauHaTtamapu(x,y;) Oymamu. G coxama aHHUKJIAHTAH U(X,y) Y3JIyKCH3

(GYHKIUSHAHT YpHUTA TUCKPET Ul =u(X,,Yy,) QYHKIMS Kapaaaiu.

v A %
% r
a .
= T
} 4.
- .
a & X
o)
4 |
g 4
2
B
57
» X
2.2.1-pacm.

Boiika yimuamiu coxanapia xaM TYp XyIIu FOKOpUIAru Kadu Ty3uaaan. JHT
colia Xoi4a, ssbHU Oup Ymuamiu (a3o TYFpU YM3HMKAArd KecMmazaa TYp KeCMaHu
Oynakmapra OYymuin opkaiau Ty3wiaad. MacamaH, [a, D] kecmama x =a+ih,
i=12,..,n X =8 X= TYI'yH HyKTajgapu €paaMuaa TEKUC TYpP TY3WIIULIA
MyMkuH. Kamam y3yniauru h xap xui Oyica, HOTEKHC TYp Xocuia Oymaau. by
X0Jila OYNMUHUIN HYyKTajdapu X, Oup-OMpumaH Xap XWwi Y30KJIHKAA KOWUJIAIIHO,

33




h =x —X_, Kagam Y3YHJIUTd OYJIMHHII HyKTaCUHUHI i HOMEpUra OOFIUK OYyiamau.

1 1
bapua kamaM y3yHJIMKIapyu WUTUHIUCH KeCMa Y3YHJIUTUTA TEHT OYIUIIM Kepak,

SBHU
Zn: h =b-a
i=1

Yy ymyoBmu Qazoma Oepuwiaran coxama TYp TYrpu  Oypyakiu
napajieJuIMnuneiap €paaMmuaa Ty3iau.

Oxopuna xypunran Ttypnap TYrpu Oypyakiau Typiaap OYnub coHIH
ycyJulapjla yhlap KeHr unulatwiagu. JIekuH aiipuM cxemanapia Tyrpu
TYpTOypUaKiiap Ba TYrpu Oypyakiv napaiefenuneaiap YpHura yuoypuakiu €Ku
OOIIIKa TEOMETPHK IIAKIUTapra MOC KeyBYH TYpJap uiuiatunaam [12].

Ueknu adupMald cxeMajnap Ty3ull YuyyH oxaauid auddepeHuuan
TEHIJIaMaJlapAard KaOu XyCycHidl Xocwiajlap 4YeKiId ailupmaiap OwiiaH
anMamTupuwiIaan. byHaa XycycHil Xocwiajiap y4yH Xap XWJI YEKIIH allupMajapHu
Kapall  MYMKHH. XOCWIaJapHU  alIMallTHUPUIIIA YEKJId  aldupMmarnapjia
UIUIATUIYBYM TYTyH HYyKTajgap MaXmyacura uwabiox nevnnagu. bup xun
xocujianap y4yH Oup Heua Xui mabioH acocuaa YeKIM aiupMmanap TYy3HuIl
mymkuH. [lynpaii xkunu6, auddepeHnuan TeHraama OepwiiraH OOIUIAHTHY Ba
yerapaBuii mapmiapaa (auddepeniman macaiga) 4YEKIM alupMalid Macaiara
keatupuinanu. Juddepennuan macana ypHUra 4ekiau alupmanap ycyiau OusiaH
XOCHJI KWJTMHAJAUTAH YU3UKJIM alreOpanik TeHrjaMajaap CUCTEMACHHU €YMII aH4Ya
ocoHaup. Jlekun, yeknu aWupmanap ycynu Oepwiran auddepeHiuan MacaiaHu
XaMMa BakT XaMm eTapiid cudatiapra sra OYyiraH €4uMUHU TOMUII UMKOHUSTUHU
OepaBepMaiiii. Yiap MabiIyM IIAPTIApPHA KAHOATIAHTUPTaHAaruHa JUCKPET €UUM
SAPOKIU OYIUIIM MyMKHH. AKC X0Ja 3ca OyTyHnai spokcu3 eunm onauHagu. [y
miapTiaapra TyXTaauo yTaMus.

ABBamambop, muddepeHnuran TEHTJIaManap Y4YyH KYWWIraH MacajlaHu
orepaTtop KypuHuiuaa €3ud onamu3. Macanas,

Lo(x,t) = f(x,1),(x,t)>5G+ I (2.2.1)
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by tenrnamana L onepatop xam TeHrjiaMaHH, Xam KyllMM4a apTJIapHU Y3 Uuura
OJIaJIN.
Yexnu aitupmanap ycynunu (2.2.1) TeHrinamara kynnaranna G+1° coxajaH

G,+ I, coxara yTuimb, o(x,t) ¢yHkuua ypuura Typ ¢yHKIHMsAcHUra HucOaTaH
JTUMCKpET macaia ojfiuHaau. G, +/1, coxXa x Ba t y3rapyBuminap Oyiuua h Ba 7

KajaM OwmaH G+ /7 COXaHW OVJIMII HaTWXacuja Tonmwiaaau. Arap r KamaMm h
KajJlamra mporopiMoHail Kuiub oJiMHca, MacajgaH r=rh, r=const TYp GyHKIUSACH
outrta h Kamamra OOFIMK (QYHKIMS A0 Kapadulld MyMKHH. ODHAM JUCKPET
MacaJlaHH

Loty = fo, (Xi'tj) >(G, +17) (222)

KYpUHHUILJA €3UIIMMA3 MyMKUH. byH1a u, onepaTopu L omeparopra Moc KeJIyBUu

JIUCKPET OIepaTopaup.

(2.2.2) wmacamamarm  u, (€xku u)) TYVp GyHkumacu (2.2.1) Macamamgaru

v(x,t) yHKUMAHHHAT (X;,t;) HyKTagaru
Uij =u(X,t;)

kuiiMatuaad (Gapk Kwiagu. by dapk (2.2.1) Tenrnamanm (2.2.2) dexin
allupMani TeHIrIamMa OWJIaH aaMaIlTHpraHard €4uM XaTOJUTHIAAH HOopaTmup.
VYHu 6u3

oul =u) — v/

ne0 KapaluMu3 MyMKHH €Ku OolllKaya Oenruianuiapaa:
ou, =U, —u,.
Jlemak, uekiaM aduUpMamu eduM U, =u, +45U, Oymaau. Bbynum (2.2.1)

TEHIJIamara Kyucax,
L.ou, = f, —L.u, (2.2.3)
HU XOCHJI KIJIaMU3.

R, =f-Lu
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KHMaTra 4eKIii alupMalii CXEMaHWUHT maghogymu (ammpOKCUMAIIHS XaTOJUTH)
nevunanu. Kypunu® typuOauku, Xap Xwi TYTYH HyKTaiapaa TadoByT Owup-
oupuaad dhapk Kuaagu.

Typ coxana TadoByTIap yuyH
R =max| Rh |

(%.t,)> (G, + 1) (224)

KHUMaTHU aHUKJIalMH3.

Arap limR=0 oyica, (2.2.2) yeknu aiimpmaim cxema (2.2.1) nuddepennnan

MacaJjaHu AN M pPpOKCUMAa U alau Jedunanm.

Arap R=0(h*) OVyica, ammpokcumaris h ra HucOaTaH k TapTHOIH
nevnnaad. YMyMul Xonaa, h Ba ¢ KajgamiiapHud Oup Oupura nporopiuoHan aed
Kapajamaranga, R=0(h*+z™) O¥ca, anmpokcumarusi h ra HucOaraH k TapTHOIH
Ba r ra HHUcOAaTaH m TapTUOJIU Oynaau.

Arap h Ba 7 KaJaMJapHHHI HOJIra WHTWIMII KOHYHHUSTUTA OOFIMKCHU3
paBuilja Makcuman TapoBYyT R HOJTra MHTWICA, aNMpPOKCUMAIIMS IIApTCU3 EKU
MyTJIAK aIlpoKCUManus Aeuniaagd. AKC XoJJa y II a p T JI U alllpOKCHMAaIus
JIennIaau.

Huddepennman macanana auddepeniman tenraamagaru f(xt) QyHkus,
OOLLTaHFUY Ba YerapaBuid mapTtiapaard Oepuirad QyHKUUsAIAp YEKId alupMaiu
Macajiara YTWIraHja TakKpuOuid, TYryH HyKTajapJa aHuKjJIaHTaH (QyHKUIUsIIap
OwiaH anMamTupwiaad. bynmapHUHT XaMMacuHM OWTTa aTama OWiIaH OOIUTAHTUY
KUMaTiap JeWnuk. Arap 4Yeknd alupMmaid cxemanapja €4uM OOLUIaHTu4
KUiMaTiap-ra y3imykcu3 OOFIHMK Oyiica, OyHmail cxeMmanapra TypFyH cXemaap
nevunanu. bomkada KwinO aiTtranga, OomI-TaHFUY KUWMATIApPHUHT O3THHA
y3rapuiidra €4MMHHUHI XaM IIy Japaxaja o3 Y3rapuiil MOC Kelica, YeKIH
allupManu cxeMa T y p ¥ Yy H Jelwnann. AKC Xo0JJa cXemajlap TYpFyH 3Mac
(HoTypryH) neumnaau. TyprFyH cxemanapja OOLUIaHFUY KUWMaTiIapjaa Wy
KYWWITaH XaTo-JIMKJIap XucoOmjamn skapaéHuja kamainbd (€xu xed Oyimaranna

ommMacaan) Oopaau. Awmanjga MacajaJlapHd —€UHIIa TypryH cXemalap
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unuiaTiiagd. UYyHKM HOTYpFyH cXemanapjaa OolUIaHFUY —KUWMaTIapHUHT
XaTONMKIApU SIPOKCM3 e4ynM onumra cabad Oymagu.  ByHman Tamkapw,
OXMiapaa COHJIApHUHT TaKpUOM TaCBUPJIAHUILN HATHXKACHIAa XOCHJI OYaaurad
XaTOJIMKJIAp, SXJIMTIAI XaTOJMKJIApH HOTYPFYH cXeMmayapja jkaMiaaHu® O6opud
€4YMMHHU KECKHMH y3rapTupuO 1000pUIIN MyMKUH.

Arap 4eknaM ailupManiM CXEMaHUHI €YUMHU MaBXyJl, Oapya OOIUIaHIHY
KUiMatTiapJa siroHa Ba YHHMHT Y3u TYpFyH Oyica, OyHmall cxemanapra KOPpEKT
(TYTpu Ty3uaraH) cxemauap Jeruiaam.

Typ eunm xartonurun xap OUp TyryH HyKTaja Typiauda Oymnamu. By
XaTOJNMKJIAPHUHT MaKCUMall KHAMaTH

Su = max|5u}| = max|u! —o/|
L] L]

ylaapHUHT OapyacuHM 0axX0J0BYM MUKIOP cudaTtuaa Kapaiaiu.
Arap TYp KagaM Y3YHJUTH HOJra HMHTWITaHIa €4YUM XaTOJIMTH HOJTa
WHTHUJICA, SThHU

limsu =0 (2.2.5)

OyJica, YeKJIM alMpMalld cXeMa SIKWHJIAITYBH JICHIITa/IN.

Bbynna, arap su<Mh*, M =const>0 0¥ica, YeKIM alupMaIn cxemMa k T a p
THONW aHUKIUKKA dTaacimnann ékny 0(h*) aHUKIUK OMIaH AK
MWHI allajguaenwiaay. h Ba ¢ KaJaMJIapHUHT OUp-Oupura mpornoprruoHaIINK
MIaPTHHM Ha3apra oiMmacak Ba ou<M(h*+z™) Oyica, 4ekiM alMpMaid cxema
0(h* +7™) Te3nuk OwiaH sKUHIamand ¢k h Oyiinua k -raptubnu, r Oyiinda m-
TapTHOJIM aHUKJIMKKa 3ra nernianu [12].

AnmnpokcuMaiusi TYypFYHJIMK Ba SKUHJAIIWII IIAPTJIApUHU  HOpMaiap
BOCHUTACH/IA XaM E3UIIIMMHU3 MYMKHH.

Arap h—0 6ynranga
IR, =0 (2.2.6)

oynca, (2.2.2) yexnu aitmpmanu cxema (2.2.1) MacanaHu anmpoKcUMaIusaiam Ba
arap h— 0 Gynranma

Ryl = O(h?) (2.2.7)
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Oynca, anmpokcUManus p TapTUOTa dra IeUnIaam.

(2.2.6) Ba (2.2.7) mapriapaa TYp HOpMAacH UILIATHITaH.

Typ HOpManapu xaM Xap XWi yCyJjijia KHPUTHWIAIIN MyMKWUH. Macanas, u,
TYp QyHKIMSACH yuyH HOpMaA

Jull, =max|u/ |
|3 %
Jull, {Zz«us’)%r)}
g
KYpUHUIIUIApAa KAPUTWIMIIA MYMKUH. bupuaun HopMa UeOwiieB HOpMaCUHUHT,
UKKUHYM HOpMa 3ca XuioepT ¢azocuja KUPUTWITAaH HOPMAIAPHUHT JTUCKPET
HIAKITATAD.

(2.2.1) wmacanaHuHTr OONLIAHFUY KuUHAMaTiaapuHu, f(x,t) Ba CUYUMHHHU
Xunbept ¢dazocuna Kapaimk. (2.2.2) macana 3ca L, auckper Xuinoept dhazocuua
Kapasnaiu.

Arap u, euuMm h ra HucOaTtaH Tekuc f, TYp QyHKUMATa Y3IYKCU3 OOFIUK

Oynca, ’bHU eTapiarya KU4UK h <h, yayH myHnaii M>0 coH maBxyn 0yiuo0,

-t (2.1.8)

u;—u,’{”Lg <M|

mapt Oaxapwica, (2.2.2) 4exiu ailupMalid cxema TypFyH Jedunaau. by maprau
Oomrkaya TYp HOpMaiapu OujiaH Xam OepUIIMMHU3 MYMKHH. XYIJH IIYHUHTCK,
SKUHJTAIIAII TYITYHYaCHHU XaM HOpMajap BOCHTACHIa TabpUDIAITIMU3 MyMKHH.

Arap h—0 6ynranma |u, —u,|— 006¥mca, (2.2.2) yexkan aliupMany MacadaHUHT U,
eunmH (2.2.1) MacaJlaHUHT v, €YUMUTA SIKK H a1 a 1 U Jeinnanu. Arap

lu, —v, || < Mh*
oynca (Oyama M>0 Ba h ra 6ornuk 3mac), (2.2.2) 4exnu aiupMaad CXEMaHUHT
eunmu (2.2.1) macaganunr edrmura O(h*) T€e3 MUK OMTaH SKMHJIAaMagH

€k k TapTuOIUM aHUKJIMKKA dra Jchunaiu.
Yexknu aitupmanu cxemajap Hazapusicuaa nactiadbku auddepennnan
MacajaHu 4YCeKJIM aWupMajaud Macaja OWIaH amnmpoKCHUMAaIUsyall Ba YeKIH

allupMaiy cxemajap TYPFYHJUTMHU TEKIIMPUIIHWHT TYypJIA yCyJJIapy Kapajaiu.
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Kymnanan, deknu alupMaadl CXEMAJIAPHUHT TYPFYHJIUTHHU TEKITUPHUIIT YIYH
MaKCUMYM MPUHIIATIH, Y3rapyBUMIaApPHH aXKPATHUII, ONIEpaTOp TEHTCU3IUKIIAp Ba III.
K. yCyJUIap UIUIATHIATU. ATIIIPOKCUMAITUS Ba TYPFYHJIUK MApTIAPUHN TEKIITHUPHII
YEKIIM alupMajd cXeMa EYMMUHUHT SKUHJIAMIUAIINHU TEKIIUPUINTra HucOaTaH
oupmyHua OCOHpOK. IIIyHMHT ydyH COHJIM €UYMMHHUHT SIKWHJIAIIWIINHH, OJaT/a,
amnmpOKCUMAIUsl Ba TypFYHJIMK IMapTiapuiad ¢oiigarann0 O6axonaHagu. by sca
KYWHJIAry XyJiocara aCoCjaaHraH.

Arap (2.2.1) macanaHUHT €4UMH MaBXkyJ, (2.2.2) macana (2.2.1) macanaHu

anmpokcumanusiaca Ba TypFyH Oyica, U, COHJM €YUM v, aHUK €YHUMra

AKMHJIamaayM.  bomkaya — adTraHga  4YeKIM — AaWAPMAIA  CXEMaJapHUHT
anIpoKCHUManus Ba TYPFYHJMK LIAPTJIAPYU €YMM SKUHJIAIIWIIMHA TabMUHIIAWIN.
[IlyHuHr y4yH, 4YeKJIM auupMald cXeMajapaa amnlpoKCUMalus Ba TYPFYHIIHUK
HIApTIAPUHUHT OaXKapWIMIIMHU KypcaTHO, €YMMHUHI SIKMHJIAIIUIIN TYFpPUCHUIA

OeBocuTa XyJl10Ca YUKApUIINMHU3 MYMKHUH.
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2.3. YUerapasuii MacajiaJJapHia Xuco0J1am1 aJropuTMiiapu

Opnuit  nuddepenman TeHrTaMalapHU CUUIIHUHT YW3Ma, AaHAIUTHK,
TaKpUOWii Ba COHJI SUHII YCYIIIApU MaBXKY/I.

Yusma ycymiapaa auddepeHnnan TeHrJIaMaHUHT WHTErpall YM3UKJIAPUHU
FeOMETPUK TacBUpHU sicalanud. byHna xocuna y3rapmac OynaraHjgaru HHTErpall
YH3UKIap-U30KINHANAD Ty3wilaad. by ycyngaH acocaH cojja KYpHHHIIIArd
nuddepeHIran TeHraMalapHy eunia Gpongananuiaim.

Anamutuk ycymiapaa — auddepeHiuan TEHTJIaMaHWHT €YMMIIApU  aHHK
dbopmyranap opKaiu aHUKJIaHAIH.

Takpubuii ycymnapna nuddepeHinuan TeHrjiaMa Ba KylIMMua MapTiap y
¢ku Oy mapakazia coaaaalTUpUING, Macajia OCOHPOK Macasara KeJITUPUIIA/IH.

Connu ycymnapaa 3ca €4uM aHaJIWTHK IIaKiga 5Mac, OalKku COHJap
KaJBaJIM KYpUHUIIUJA oJluHaAu. Anbartrta, OyHna nuddepeHiuan TeHriamaiap
OJIIMH JIUCKPET TEHIJIamanap OujiaH anMamtupud onuHaau. Hatwxkana, conmu
yCyJulap BOCUTACH/IA OJIMHTaH €4UM TaKpuOuii 6ynaau.

YMyman onranpa, onaui auddepeHuan TeHIIaMalapHUHT €YUMIIapUHU
aHAJIMTUK ycyn €paaMua TOMHII MMKOHHM KyJa Kam OYJITaHIWTH y4yH, amania
KYIIUHYA yJIApHHU COHJIM ycyuiap épaamuia TakpuOui xucoodmanaam [19].

Opmuit nuddepeHiman TeHrIamaiap CUCTEMACHHHU €YMIN YCYJUIapH KyAa
Kyn OyJapHM aManuii macalajapyiHU €YHIIga Ba OOIIKa TypIard macaiajapHu
CUMIIA KeHT KYJUTaHWUJIaIH.

MabiyMKH, MEXaHUKAHUHT KyMJIaJaH, dIaCTUKINK HA3apUSCUHUHT TYpIu
Macaianapy, Kyduaara KypUHHIIAArd WKKUHYMA TapTHOIM oaauid nuddepeHmman
TeHJIamMasiap cuctemacu (2.3.1) Ba yHra Kyiuirad dyerapaBuit mapt (2.3.2) opkanu

udoranananu:
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dfl dv, av, av av av

& aﬂ—+aﬂ—+ +a1n—+bnv +h,V, +..+b V. +cud—xl+c12d—xz+ n gy —4d V. 4d V=1

df dv, v, av, v, v, av

—la, —+a,—2+.. b,V, +b,)V, b,V [+Cy—2+4Cy—2+..4C,, —2+d,V, +..+0,V, =1,

o o T T FTR M ] A v " dx e (2.3.1)
df_ v,  dv dv, T, v
&_anld_xl-l—anzd_)(z+"'+ann&+bnlvl+bn2vz+"'+bnnvn_+cn1d_xl+cr12d_xz+ +d V+.+d Vo= f

[y,
{au_ a'12_+ +a1n +b1V+b12V+ +b1 }éviA
{ dv, v,

d
Qy—Fa,—+... b,V, +b,V, b,V oV, 5 =0;
21 dX +a22 dX t..ta dX + + Tt 2n'n QZ} 2 A (2.3_2)
{anl%+an2%+. +a,, M, —L+b,V, +b,V, +..+0, V. -Q, 16V, |z =0.
dc " dx " dx A

(2.3.1) muddepeHnman TeHrIamanap cuctemMacu Ba (2.3.2) dyerapaBuii

I
mapTra V :[Vl,VZ,...,V ]T BEKTOp (YHKUMSHU KUPUTHUII OPKaJW, yJIApHU BEKTOP

KYpUHUIINIA KyHuaruda E3UIMMU3 MyMKUH

r rr
d Ad—v BV +Cd—V+ DV =F; (2.3.3)
dx dx dx

(2.3.3) muddepennman TeHrIaMaHu KyHUIard KYpUHUIIIA E3UIT MyMKUH:

d  _dv p Ig

AdX +R--+DV = (2.3.4)
oy epia R=(B+C).
|
{AZ—\;+BV Q}é\; 5 =0: (2.3.5)
Oy epna:
A R(B,C) Ba D a;, by, ¢; Ba d; (i=j=1 2,..,n) sneMCHTIapJaH TaIIKHII

TONTaH KBaIpaT MaTpHIlaiap;

1 1

F={f}, Q={Q}-Bekropuap;

1
V - KuIupmwiaéTrad BeKTop QyHKIIHS.
IOxopuaa TabKuaIaHTaHUICK, UKKMHYM TapTHOIW oxaui auddepeHiman

TCHIJIaMaJlap CHCTEMACHUra KCITHPpHIIaAUIraH qerapaBHﬁ MacaJlaJJapHU CUYHUINHHUHIT
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Oup Heda COHJM YCyJJlapu MaBxXyn OYnuO, ynapiaH KeHr KYJUIaHWIHO

KeIMHAETTaHu - YeKIIM aiupmainap ycyiuHu kypamus [13,18].

busra kyinnaran derapaBuii macaia (2.3.4), (2.3.5) Hu coHIM-TaKpUOMIA

yCyl XUCOOJAaHMHUII YEKIM ahupManap yCyiau OWIaH €dHll YYyH €4YUM

KUJAUPWIAIUrad [a,b] opalukiaa KyWujaaru TYPHU KUPUTAMH3, STbHH OPAIMKHU

KOOpAUHaTajJapu X, =a+i-h
o l L ° dbopmyna OwiaH aHUKJIAHYBYH
Yo K Yo TYTyH HyKTajap OuiaaH Oyaakimapra
>
h Oymamms, Oy epma h= b—Ta’
Pacm 2.3.1 Annpokcumarnusiian cxeMmacu N -TyIyH HyKTATAD COHIL
(2.3.4) TeHrIaMaHu YSKIM alMpMaiap yCyJid OWJIaH alIMalTHPHO,
A Vs ‘Zh\y i R ‘VZ‘h\V icV =P (2.3.6)
KYpUHUIIra Kentupamus. TeHriaManap CUCTEMAaCHHH COAAAIalITUPHO
(A +5R V- e )+ A -0 N, =nef (2.3.7)
XoJiaTra Kearupamus. (2.3.7) TeHriamara oenruianuiap KipuTaMmus
P =A+2Ri, Q=2A-hC,, T, :A—gRi, I, =h?F,
Y xonga (2.3.7) TeHrnama
PV,.s —QV, TV, =1, (237)
KypuHUIITa Kenaau. EunMHan
V, =, Vi + B (2.3.8)
KYPUHUIIAA KUIUPAMHU3. \Z_l aca
Vi =N+ @+ f (2.38)
kypunnmra kenaa. (2.3.8), (2.3. 8 ) uu (2.3. 7 ) ra 016 Gopub Kyiiuo
(P —Quay + Tty Moy +(CQ By + T By + T8 —1,) =0 (2.3.9)

42




TEHTJIMKHUA XOCWJ Kuiamu3. By umsuknu udona aiinan 0 ra TeHr OYIUIIN Y4yH,
6apua ko3¢ durientaap 0 ra TeHr OYIHIM KEPAKIUTHHU XHUco0Ora onub, Kydnuaard

TCHIJINKJIAPpHU XOCHJI KUJIAaMH3!:

{P. =(Q -Tix)ai,

(2.3.10)
TA-1=Q-Ta)B.,

XOCWJI KWJIMHTaH TeHTJIMKIApAaH «;,,, f3,, HOMabiayM KO3 UIIMEHTIapHHU TOHIILI

YHYAJIUK KHﬁHH oMac, AbHHU

{am =(Q _Tiai)ilpi
Ba=@Q _Tiai)_l(Ti:Bi L))

Maskyp pekypeHt dopmynanaru 6apua «;,, Ba [, JapHU aHUKJAIl YYyH

(i=0,n-1) (2.3.11)

¢ku OolIKaya aTranjia pekypeHt popMynanu “ropuilin’” y4yH AacTIaOKu «, Ba f,
KUMaTJIapHU TONMUIINMU3 Kepak. bus «, Ba B, napuu 0 ra teHr ne6 onud Oomika
KUIMaTJIapHU Iy HyKTara Kkapad Tonmuiaiu.

Xaigam ycynu UKKA OOCKMYJaH uOopaTr Oynaau, sSbHU TYFpU OOCKUY Ba
Teckapu Oockuunapaup. TyFpu Oockuuna oy, 5, 7ap MabiyM Oynraud, Oapua

KEUUHTH «,

i+1?

B, map (2.3.11) pexypent dopmynagaH tonuiaau. by skapaén

“xaiaanr’”’ yCyJIUHUHT TYFPU OOCKUYMHHM TAIIKUI TAIH.

Teckapu Oockuuga «;,p HOMABJIyM KO3 (uueHTIapHUHr Oapya
KuiiMaTiiapu Tormmmarad (2.3.8) pekypeHT dhopmyia EpaaMuaa KUIUpruiIaéTrad equm
Y
V, JapHHU TOIHUII MYMKHUH, 0y epJla XaM PEeKKYpEeHT (OpMYJIAHUHT UIUIAIA YIyH
. P P
nacTiabku kKuiMar cudatuga V, HH  aHUKIANl JIO3UM. V, XHcoOJaHrad,
p p

V.=a, V., +5.,, (i=n-10) pekypenr dopmyracu épaamuma Oapua KoOJraH

eunmitap tonmaaau [19,21].
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3-505. AMAJIMIA MACAJIAJIAP. HATHKAJIAP BA YJIAPHUHT
TAXJINJIA

Ymby 60012 UKKMHYM TapTHOIM oanuid auddepeHnnan TeHTIaMmanap
CHUCTEMAacuTa KEeITUPIJITAaH YerapaBHil MacajaJlapHU €UYHUINTa KapaTHIraH aMaliii
nacTypiap OOFIaMUHU JIOWWXallall XaMjJa spaTHIl TEXHOJOTHSUIApUTa OUJl
MaTepuauiap KeNTHUpWUiTaH, (a3oBUil CTepKeH yYyH OHWPUHYM Ba WKKUHYU
YyerapaBWii Macajajap €4YWIraH Ba COHJIM HaTWXalap OJIMHTAH, ITyHUHTIICK,
amMaMii  gactypiap OofiaMu Ba yHAaH ¢oinananum Oyitnda TaBcusuiap HILIa0

YUKWITaH.

3.1. Amajauii gactypJiap 00FJIaMHHH JIOHXAJIAII BA YHU SIPATHII
TEXHOJOTHUSCMHU MILIA0 YUKHII

Nkkunun Taptubmu omnuii auddepeHnman TeHriamaiap CcHcTeMacura
KEJITUPWITaH YyerapaBuil MacajajapHu €YUl yUYyH aMaliuii 1actypiiap OOFJlaMUHU

KyWMJaru yMyMH CXe€Ma acoCu/ia JJOMUXalaiMus:

bor oitHa
I 1
®Da30BUil CTEP)KEHHUHT ®Da30BUil CTEPI)KEHHUHT VY3ennap conu Ba 6orka
reOMEeTPHUK MEXaHUK napaMeTpIIapHu KHPHTHII
XapaKTepUCTUKAIapU XapaKTepUCTUKAIApU
Hatwxanapuu gaiinra
Xucobnam Oynumu Hatwmxanap Ba rpadukinap YOIT STHII BA WIIHH
Oynmumu

SAKYHJIaII

by wmacanaga (Qa3oBuii CTEP)KCHHHMHT WKKWHYU TapTUOIM  OJIMIA
mudpepeHnran TeHrIaMasap CucTeMacura KeJITHPUIaJural Oup Hedya dyerapaBuid
Macananapu €putwirad. JlacTypHu JoWuxanam Kopuaa Uiiad YUKWITaH UITdu

aITOPUTM Ba YMYMHM cxemara acocaH OOCKHuMa-0oCKu4 Oaxkapuiaaau. AManui
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JAaCTyp TabMHUHOTH — MyassH Basudanapra MYyJDKaUIaHTaH MpoIreaypa Ba
GyHKIUSUIIApHU  Y3uAa MyKacCaMJaITHpPraH JacTyp KOAM Ba YHUHT BU3yal
dbopmanapuaan ubopar. Jlactyp MaTHuIaru npoueaypa Ba GyHKUIUsIAp JacTypaa
OeBocuTa MaTpHIla Ba BEKTOpJAp YCTHJAru ajredpavk aMaulapHu Oa)kapuiira
MYJDKaJUTaHTaH OYynu0, ynapra MyposkaaT JacTypJard XucoOusail HWIUIApUHU
CSHIMJLIAIITUPAIU Ba AACTYp XaKMUHU KaMalTHUPAJIH.
3amMoHaBHil axO0pPOT TEXHOJOTHSJIAPUHUHT TYpKUpa® pPHUBOKJIAHUIIN Ba
VHUHT KYJUIalll COXACMHUHI KEHTaWMIM JAacTypuil TabMUHOTHUHT Kajal
pUBOXJIAHUIIMIA OnuMO Kenau. JlacTyp 92JIEKTpOH XucoOJiall MalluHacHIa
OaXapwIHIlId Y4YyH SPOKJIM OYyiraH, gacTypilall TUIM €EKA OOBEKTIM KOJJa
€3unraH xap Kaujai 1acTypHUHT MaTHUUD.
JactypnapHUHT acocuil TaBcU(pIapUHUA KyiKa KypuO YTUIIUMU3 MyMKHH:
® QITOPUTMHUK MYypaKKaOIMK (axOOpOTHM KalTa WILIAll alrOpUTMIIAPU
MaHTHKH);
® KailfTa WIUIAIIHUHT aMalira OWMPWIraH Ba3zudaiapu, HILIaHMAaJTapHUHT
TapKUOU Ba YyKypJIUTH;
e jnactyp dailyUTapHUHT XaKMU;
® JacTypuil BOCHTAa TOMOHHUJAH KaWTa WIUIAITHUHT OIMEpPAlMOH TH3UMHU Ba
TEXHUK BOCUTajlapra tajadmuap;
® JIUCKIIU XOTHPa XaKMHU;
® JJaCTypHU HUIITa TYIIMPHUII YUyH ONEPATUB XOTHUPA YIT4aMu;
® [IpPOLIECCOP TYpPJIAPH;
e ONEpALMOH TU3UMIIAP BEPCUSIAPY;
e xucoOJam TapMOKJIAPUHUHT MABXKYJIUTY;
JlacTtypuii MaxcyJlOTHUHT cudar KypcaTKuujgapu XuiMa-xuwi OYiauO, ymap
KyHUJary )KuxaTiap/a aKe dTaju:
® JacTypud MaxCyJOTHM KaHUAJIWK SXIIM (OJIUN, HWIIOHWIHA, cCaMapaliv)
dboinananu MyMKUHIIUTH,

® JacTypuil MaxcCyJoTAaH (oigagaHuIl KyJIaMUHUHT KEHTJIUTH.
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JlacTypHH OKOpW JAapaxkajnard nactypiam Twiapugad Oupu  Delphi
00BeKTIIM JacTypiai Tuauaa Oaxapunan. Delphi o0bekTnu gactypiaml TUIMHUHT
UMKOHUSTIIAPU HATWXKalap KYPUHUIIMHU COIJA XOJdaTAa 4Yu3Malap OpKalu
TacBUpJIAIIA KyJa KyJai XucobmaHaIu.

Delphi 00bekTiIM gacTypiiain THIM TYpJd XoJiaT MpoleaypallapuHu KaiTa
WIUIAll  Ba JlacTypilapHU KalTa WIUIANla BaKTAaH IOTHUII TYpiId XHII
npoleAypalapHi  ApaTWITaHJIWTH, Tpadukmap, gacTypaard OONUIaHFUY Ba
yerapaBuii MapTiIapHA (POPMAHMHT Y3HJIaH Y3TapTUPHUIL Ba OOIIKAIAPHU V3 UUUTra
onaau. Jlactyp KUpUTHIYBUM O¥HA (hopMa opKacura sidpuHraH O0ynul y oiiHara
F12 Tyrmacu épaamuna yrum mymkua[29,33].

Kyimnran mMacaianu nacTypuHu jouunxanaimra yramus. dopmara Kepakiu
KoMmroHeHT/Iap label, button, stringgrid, canvas, edit, memo, image yapHu Kyian
kypunuiiga oxonnamrupamu3 (3.1.1-pacm). Jactypma — kepakiu Oynaauran
KOMITOHEHTJIapHU Bazudacuuu kentupubd Vyramus. Label-mactypna natmxkanap
KYPUHUIIIMHA TabMUHIAaAU. Button-gacTypaa XucoOiain UllIapuHy OaXkapuIiia

TyrMa BazudacuHu Oaxxapau.

;‘.'Delphi 7 - Cheg_masala = ]
File Edit Seatch View Project Run  Component Database Tools  Window Help “I(Nﬂne) v” @_}ﬁ’|

'-3_'~‘ l;] = Q | @ .al_‘__l | L‘Q L"=‘ H @ Standard IAdd\tionaIl Win32 | Swstem | DataAccess | Data Cantiols | dbExoiess | DataSnan | BDE | AD0 | InterBase | WebServices | IntemetILIL
sEmE|r-Nso|h OFIANEmr o =15 &

m ?‘:E-'Forml
+ ¥ e S D D S S
§&| 200 e 'hU:Im oM’ b0 'Im o E=|2UUUUUU Kr;CM“z"F3[+]=|5n—Kr/cm"2' Gadamsonl{r—'
Formd
~[2] Button : SEY S b=f01 :
5] Button3 : i ::HD::.1. -8 :
{3 Edit b | 5 s anil—i
5] Edrio o £ y B
{3 Editt1
=l Edii2

I»

Grafiklarni tanlash——————

[~ W - eglish qiymati

Y N I—U,S S I~ altal - oglish burchagi

B S e - | betal - siish burchagi
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s I” - egiish giymati

5] Edis

[ :
IForm‘I TFarnl =

Froperties | Ewents |

Action A e
ALl R S S S S S PSS SR PSSR
Align alone cooM s alfal s hetal Y
Alphablend | False i gishburchagi: - - - - Silish burehagi: oo Elish
AlphaBlendh/al 255 L
[ &nchors [akLeft.akTop]
AutaScrol Trug
AutoSize Falze
EiDiMode | bdLeftToRight
Borderlcons | [biSystemben,
BorderStyle | bsSizeable
Borderafidth |0
Caption Form1
ClientHeight | 543
Dlientwidth | 831 L iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiins
Color [lciBnFace || | _'I
Constraints | [TSizeConstrain! =

i 14

Hisoblash |*~* Crigish
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Image- nactyp HaTXanapuHu yu3Mainap opkanu udomanamna nuuiatuiany. Edit-
Oy kypunmaérran  (a30BUH  CTEP)KCHHUHT  TEOMETPUK  Ba  MEXAaHHK
XapaKTepUCTUKaNapura OuJl KUWMAaTIapHU KUPUTHIIA uuuiatuiagud. Jlactyp
KO/UTApMHUA KHPUTHUII YYyH button (XucoOmami) TyrmMacw yCTHAA CHYKOHYA
TYyTMAacHUHHM MKKH MapTa OOCWJIa iy Ba y epra Jactyp KupuTwiaau. Jactyp umrau
XOJIaTH YMYMIIAIITUPWIAINA, YHA TEKIIUPYBAAH YTKA3UO, SIXJIUT Ba AKYHHM XoJra

KEITUPUIIAJIH.
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3.2. da30Buil cTep:KeHHH TYPJIU YerapaBuii mapTJjiapaa euynin Ba

HaTHURaJap TaxJaujin

Ymly Oynumaa (a3oBuil cTepkeH ydyH KyWHIarn WKKUHYMA TapTUOIU
onauii muddepermnuan TeHriaamanap cucremacu (3.2.1) mm (3.2.2) Ba (3.2.3)

yerapaBuii mapTiap/aa eyaMus.

d[I’Fdw 1°F% . I°F
- + B - o |=1f
dx| 31, dx 3l 31,
_| a2 2 2 2 & 2
dflyday _1%dp IE] FEAW ITEY 0 PE
dx| 1, dx 1, dx 3l | 3l, dx 3l 3, (32.1)
1% de, 1% dB | IPFEdw 1PFY PFS -
— +— + - B+ a =1,
dx| I, dx I, dx 3l, dx 3l 31,
d|rFdv_,
dx| 31, dx |
a) UKKM TOMOHM KaTTUK MaXKaMJIAHTaH:
V.V, V.0V =0, (3.2.2)
0) OMp TOMOHM KaTTUK MaxKaMJIaHTaH, UKKH TOMOHH 3Ca, IIAPHUPJIIU:
VoV, V.V, =0, Vi| %0 (3.2.3)

x=I

3.2.1. ®a3oBHuii cTepKeHHU OMPUHYH YerapaBuil MIAPTAA eYHIl

Ymoy OynauMmaa, HWKKA TOMOHHM KATTHMK MaxkKamjaHraH, (a30BUi
CTEP)KCHHUHT KYy4YIaHTAHJIWK JchOPMAIMOH XOJATHHW COHJIM CYMMIIAPUHU
kypamu3 (3.2.1.1 — xazasan). bynna kypunaérraH KOHCTPYKIUSHUHT T€OMETPHK,
MEXaHUK XapaKTEePUCTHKAIApH KyWHIaruda OJTMHTaH

|=200cm; hy=10cm; b, =10 cm; E=2%10° kr/em?’;

Tamkuy Kyunap Kyiugarnia TaKCUMJIAHTaH

f"=lkelcer®, f =05kelenm®, f; =0.4kelcn’;

f, =0.8x2/ em?, fy =0.4x2/ em?, s =0.2x2/ em®;

48




3.2.1.1 — xanBan

X W a, ﬂl \Y
0.0 0,00000000 0,00000000 0,00000000 0,00000000
0.1 -0,00038159 -0,00691421 -0,00033618 0,00004860
0.2 -0,00121886 -0,00921992 -0,00025202 0,00008640
0.3 -0,00210504 -0,00806915 -0,00016564 0,00011340
0.4 -0,00275206 -0,00461388 -0,00007924 0,00012960
0.5 -0,00298707 -0,00000613 0,00000716 0,00013500
0.6 -0,00275242 0,00460212 0,00009356 0,00012960
0.7 -0,00210567 0,00805885 0,00017996 0,00011340
0.8 -0,00121957 0,00921208 0,00026635 0,00008640
0.9 -0,00038208 0,00690979 0,00035044 0,00004860
1.0 0,0000000 0,00000000 0,00000000 0,00000000
W
0 I I I I I I I
] 3 4 5 6 7 8 9 11
-0,0005 +
-0,001 +
-0,0015 +
-0,002 +
-0,0025 +
-0,003 T
-0,0035
3.2.1.1-pacwm.
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0,015

alfal

0,01 +

0,005 -+

-0,005

-0,01 +

-0,015

3.2.1.2-pacwm.

bettal

0,0004

0,0003 -

0,0002 -

0,0001 -

-0,0001 A
-0,0002 -

-0,0003 A

-0,0004

3.2.1.3-pacm.
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0,00016

0,00014

0,00012

0,0001 T

0,00008

0,00006

0,00004 +

0,00002 -

0 ; ; ; ; ; ; ; ; ;
1 2 3 4 5 6 7 8 9 10 11

3.2.1.4-pacwm.

3.2.2. ®a30BHii cTepKEeHHU UKKUHYH YerapaBuii apTaa eyuin

Yoy O0ynumaa, Oup TOMOHM KaTTUK MaxKaMJIaHTaH, MKKHHYY TOMOHH 3Ca,
HIApHUPIU  (a30BUM CTEPKEHHUHI Ky4WIaHTaHIMK Je(pOpMallMOH XOJAaTUHU
Kypamu3. byHnma kypuna€rtraH KOHCTPYKLUSHMHI T€OMETPHUK, MEXaHHK
XapaKTEepUCTUKATIApH KylHlaruya OJMHIaH

=200cm; hy,=10cm; b,=10cm; E =2%*10° kr/cm?;

Tamky Kyunap Kyiugarnia TaKCUMJIAHTaH

f" = 4K2/CM2 . Sy = —2K2/CM2 , Sy =1,6K2/CM2 :

f =3,2K2/CM2, fy =—ZL67<2/CM2, fs :0,81<2/CM2
3.2.2.1 — xanBan

X W a, By \Y
0.0 | 0,0000000000 0,0000000000 0,0000000000 0,0000000000
0.1 | -0,0024075669 -0,0432353423 -0,0017564880 0,0035927216
0.2 | -0,0079167945 -0,0625174907 -0,0014220302 0,0118215238
0.3 |-0,0143453348 -0,0624544452 -0,0010764892 0,0214388511
0.4 |-0,0199889759 -0,0476542057 -0,0007308895 0,0298883933
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0.5 |-0,0236043981 -0,0227247723 -0,0003852895 0,0353050403
0.6 | -0,0244090820 0,0077258550 -0,0000396895 0,0365148820
0.7 |-0,0220813080 0,0390896762 0,0003059104 0,0330352085
0.8 | -0,0167601570 0,0667586914 0,0006515039 0,0250745096
0.9 | -0,0090455197 0,0861249005 0,0009958805 0,0135324751
1.0 | 0,0000000000 0,0925803035 0,0011106727 0,0000000000
(W)
0 L . T T T T T T T T T T
;\2\ 3 4 5 6 7 8 9 10 /1
-0,005 \ /
_0,01 \ /
-0,015 \ /
-0,02
-0,025 \‘\/
-0,03
3.2.2.1 — pacm.
(alfa1)
0,12
0,1
0,08 "
0,06 e
0,04 _
0,02 el
O & T T T T /l T T T
-0,02 ‘I\ 2 3 7 5 /Q/ 7 8 1Y) 11
-0,04 \.\ /
-0,06 -- -
-0,08
3.2.2.2 — pacm.
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(beta1)

0,0015
0,001
0,0005

-0,0005
-0,001
-0,0015
-0,002

3.2.2.3 — pacm.

V)

0,04
0,035
0,03
0,025
0,02
0,015
0,01
0,005

3.2.2.4 — pacm.




3.3. a3oBuii cTep:KeH Yerapapuii MacajajlapuHi eYMIIHUHT aMaJIui

AactypJap 0orsiamu Ba yHaaH ¢oiigananum 0yinya Tapcusiiap

Slpatunran amanuii gactypiap Oornmamu (a30BUM CTEPKEHHMHT WKKUHYU

TapTHOMM  omamii  guddepeHIman  TEHrjJamMaiap — CHCTeMacH  OpKald

udoganaHaguraH apuM dYerapaBuili MacajlaJapuHM EUUIIra MYIDKajUIaHTaH

oynm0, mactyp Cheg_masala.exe ¢aiinm opkany umra tymmpuiany (3.3.1-pacm).

=1olx|

Daz0BUIA CTEPKEHHWUHT MKKUHYU TapTUBNM 04aMi A1ddepeHLman
TeHrnaManap cMcTeMacura KeNnTUpKUIraH Yerapaeui Macananapi

4 -—g
dax| 3, & 3L, 3,

d[l,da 1% adg IQF} BRdw PRY P
2 - NG L _

d[*Fdw PFE PR }
- =f1

dr|dy dx @ dr 3

T e AT Atk

2 . 2
a|1%da I9df +19F‘* dW  PRY +12F‘* .y
de| I, dr I, dx | 3, dx 3, 3, :
d[irar]
dr| 30, dr | *
EpMH4M Yerapagmi macana .
HirmHm YEr3PaBHA Macana
><ap HEKH TOMOHK ESTTHE M3kEatNaHraH EMD TOMOHH KATTHE, HKKHHYH TOMOHK 3C4, WapHApA4
] |
y
jJ FAEEE
Yerapagmii mMacanara yrkw |
j'L Lloze
3.3.1 - pacm.

Hactypna euunaérran oanuit auddepeHunan TeHrIamagap CUCTEMACUHHUHT

YyMyMHH KYpUHUIIUM OuigaH Oup Karopaa, WKKUTA 4YerapaBuil Macajaiap

KenTupwirad. Ymoy wmacananapra ytum yuyH ‘“UerapaBuili macanara ytuinr”

TyrMadacuHu 6ocamu3. HaTwkana TaHIaHTaH YerapaBHid Macaia YIyH SHTH UITYH
oitHa xocw 6ynanu (3.3.2-pacm).
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A BUpMHUM YEerapaBuvi Macana ;Iglll
L=[200 o h0=[10 eM b0 [10 em E<[2000000  kr/om’2 fBie)=[50 krien2  Qadam soni 410
fp I.I— h=ID,1
Z A IU'8 Grafiklami tanlash—————
[~ W - eqiizh qiymati
I f2p |-u,5 - ogh i
! i , F alfal - og'ish burchagi
! ) T ]
E 3 2 betal - ziljish burchagi
i . m I_g'4
: . [~ ¥ - egilish giymati
T :
o B R f3p |D,4
L
fam ID,2
!I fl_
i alfal betal 34
Egilizh qiyrati Ogizh burchagi Siliizh burchagi Egliizh
i Hizoblazh Chigish
3.3.2 — pacm.

dazoBuil CTCPKCHHHUHIT T'COMCTPUK Ba MCXAHHK IIapaMCTpJIapH, TAIIKK TabCHUP

ATYBYM Kywlap KuUWMaTiapu Ba KaJaM COHM KupuTwirad, ‘“XucoOmamr”

TyrMadacuHu 60ocamu3 Ba HaTwxkanapHu onamu3s (3.3.3 - pacm).

=Tk
em hO=[10 e b0 [10 cr  E=[zo00000 krfom™2  Gadam soni <10 h=[0.1
EPS IU,EIUEH

f1[+]|4 kricr ™2 f2[+]|—2 krfcra”2 f23+)1.6 Rk 2
nHE2 Ko™ i2(-1{-1.5 kricm™2 30,5 Ericr ™2

alfal
Egilizh giwmati O gizh burchagi
betal 4
Siliizh burchagi Egliizh

Hizoblazh | fL Cloze |
3.3.3 —pacwm.
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Amamuii  pactypiaap OOflaMM  OpKaJd OJIMHFAH HaTwkaigap JacTyp
dbopMacuHUHT ¥y3Ura Ba aiilHM BakTaa Teruuuy (aitmuapra €unaau. by oca,
MYyXaHJHUC — JacTypuMjap Ba COXa MyTaxacCUCIapy YUyH Kyiail um GpaoiausiTHHUA

TAIIKWII STUIIJA Y3Ura X0C aXaMusT KacO 3Taju.

3.4. “UKKkuHYM TAPTUHOIM oaauil 1 depeHInAT TEHIJIaMAJIap cUcTeMacH”
MaB3yCHMHU aMAJIMH JapC MALIFYJIOTJIApUAa YKUTHINHA MHEP(Paoa
CTPATerusiap acocuaa TAIKHJ dTUIIT

TabiuM jxapaéHM Ba YHHHI Ma3MyHMHHM 3aMOHAaBHI aHJ03ajlap acoCHa
TalIKUJI OTUII OEBOCUTA SHTM TEJaroruKk TEXHOJIOTHsUIAp Ba UHTEpQao
cTparerusiiapra acocianaau. Kyinaa ynapnan alipumiapu xakuaa Gukp oputuo,
MaB3yHH UHTEP(}A0I cTpaTerusiap acocuaa MUKpOrypyxJjapaa YKUTHIIHA TAlITKUI
TaMU3.

Tanabamap rypyx MaB3ycura TETHIUIA Ha3apuid MablymMoOTiap OujiaH
taHumuO yukaguiap. lllynnan cyHr rypyx Tamabanapu 4-8 kummjgaH uOopar
MUKpOrypyxra OyiauHaaun. MUKpOTypyX AApCHUHI TAlIKWIMN KUCMHUJA PaKaMiu
¢ku xapham KapToukanap EpaaMula AKUIAaHTUPUIAAM Ba ajoxXyja Ul
Yypunnapura yrupagauwiap. bapua mukporypyxra Oup X €ku xap Oupura anoxuaa
TONIIMPUK Oepunaau. MUKpOTypyx ab3onapu y3apo GuKp anmaiiud, TOMILUPUKHA
MYCTaKHJI CUMIIIAPH 3apyp. YKUTYBYH MHKPOTYPYXHH opanal, ymapra (xap Oup
Tajabara xaM) TOINIIUPUKHU Oa)kapulll yuyyH WyJulaHMa Ba maciaxamiap Oepud
Ooopamu. Mukporypyx TapkuOu Ba capjopiapu xap OWp TONIIUPHUK Xaj
KWIMHTaHAaH CYHr €KM HaBOaTJard MAaIFyJjoTAa aJIMallTUPWIMIIN MaKcajara
MyBOQUK Oynmaau. Mukporypyxjiapa HIUIall CTPATETHSICHHUHT — aXaMUSITH
IIYHJAKH, YHIQ TOMIIMPUKHU Oaxkapuijga Oapua Tanabanap HINTUPOK ATaAW Ba
YIApHHUHT Xap OUPH capiaop OYIMII MMKOHUATHIA 3ra Oynamnd. YKUTYBUH 3ca, Xap
Oup Tanaba OmiaH sSKKa TapTUOAA MIIUIAII YUYyH KYNPOK UMKOHHUATTA 3ra Oyiaiau.
Kyiinga Mukporypyxra TaBCUs KWIMHAJIWIAH TONIIUPHUKIAPIAH adpUMIIapU

KCITUPUIIIN.
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a) brym caBosutapu.

MoxusaTn: OnyM caBojulapu TamabaHMHT  (QUKpIAll  KOOWJIMATUHU
PUBOXIAHTUPUITHUHT MYXMM OMHJIM OYiauMO, YHUHr KaBoOiapu VKyB
MaTepuagnaa aHuK Kypcatuiamarad. CaBoira »kaBoO Oepuill yuyH Oapya OJIHHTaH
Hazapui OwIMMIIap TaxJIWI KWIMHHUIIK, KEPakiu MyJoxazajlap IOPUTHIMIIN Ba
aHUK aBOO OEPUIIMILIN JTO3UM.

CaBoJsiap:

1. Yerapapuit Macasia HUMa?

2. Kanpait yerapaBuil MacajlaJapHUHT MaTeMaTHK MOJIEIH OMPUHYHM TapTHOIH
oanuit nuddepeHnnan TeHriaManap opkaiu udoaanaHagn?

3. Uxkkunun Ttaptubmu  omauii  auddepeHnuan - TeHrjiamaiap — OpKajiu
udoaanaHaaural yerapaBuii Macasjansapra MUCOJ KEITUPHHT.

4. Huma y4yH WKKMHYM TapTuOnu oaaui auddepeHnnan TeHIraMmaap
cucreMacu aenwnann’?

5. Ukkunun Taptubmm oxmumii auddepeHuuan TEHIVIamMalap CHUCTEMACHHU
BEKTOp KYpUHHIIUAA Hoaanul MyMKUHMA?

6. Yeksnu aitmpMarnap yCyITUHUHT MOXHSITH KaH1ai?

7. «Yeknu aitmpmaniap yCysu OCOH OYJTaHM y4yH aMalija KEHT KYJUTaHWTIAI»
nerad puKpra Kymuuaacu3Mu?

8. Uexun aftmpmanap yCyJIHMHHUHT KaHaai ad3ammuru 6op?

0) Knacrep.

MoxusiTu:

AHrnam OOCKMYMJA aBBaJTH Ba SHIU OWIMMIIAp oOpacuaaru OOFIUKJIUK
Ky3atTuinb, Oy OOCKMY Y4YyH KJIAcTep YCYJIMHH TaBCHUS KWJIUIIMMH3 MYMKHH.
«Knacrep» cy3u ryHua, O0FjIaM MabHOCHMHHU aHrjataau. Kmacrepmapra axparuii
uHTephaosl TEeAaroruK crpareruss OYynmub, y Kym  BapuaHTIM (DUKpIIAIIHH,
Yprauwia€Tral TylLIyHYajgap ypracuaa ajoKa YpHATHUII  MaJaKaJlapuHU
PUBOXIIAHTHPAIU, OUpOp MaB3y OVyilMdya SpKUMH Ba OYMKIAH-OYMK (uKpiaiira
&pmam Gepanau.

HabmyHna:
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«kkvaun  taptubnm oy auddepeHinman  TEHrjaMaiaap  CUCTEMACH)

TYIIyHYaCUTa TETUIIUIH KJIacTep KyHuaaru KypuHUIIAA OYITUIIN MyMKHUH.

WNxxuaun TapTudau oxauii nuddepenmman
TEHTJIaMaJiap CUCTeMAacH

Harmwkanapau Kymmmua Eunm AHIK
KypUHUILN mapTiap ycylaapu
N
TakpuOuii -
AHAJTUTHK
bouutanruu
Kangan Yexmu Connu-
Dynxuus Yerapasuii atiupmanap ¢ | TaKpuOmii
Yexnm
JJIeMEHTIIap
Tommuupuk:

«IOxopu TapTrdOIM oaui auddepeHnai TeArjiaMajiap CHCTEMACH))

TymryH4acura TCTHUIIIN KJIIaCTCp HabMYHAaCHHU HIniad YUKHUHT.

B) CUHKBEHH

MoxusiTH: MaIIFyJoT JKapaéHuaa «Taxmmi  (Qukpmamn  wHTEp)aoT
ycynuaad QopaiaHuIn xXaM SXIIM HaTuxkainap Oepu0O, y ydra (aza acocuua
amaJjira OUIMpuIIaau: J1abBat, aHrall, Myjoxasa. Yiaap Oup OupuHu TYIaupaad Ba
JIOMM SIXJUT Ma3MyHaH SKyHJIaHTaH HaTwkara oiau0 kemamu. /[anBar OocKuumma
«CUHKBEWH» CTpPATETHsICHHU KYyJuiad, Tanabamap (ukpuHu Oup >Koira TYmiad
OJIMHATIH.

Cunkselin (¢paniryzua) Oemr KaTopiu y3ura xoc, Kodusicuz mebp 0yiuo,

yHIa YpraHunaéTraH TylIyH4a (XOoAuca, BOKea, MaB3y) TYFpUCHAArd axoopor
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WUFUITaH X0J7a, YKYBUM CY3M OWJIaH, Typjiu BapHaHTIap/a Ba Typid HyKTau
Ha3zap opkanu wudonananagu. CHHKBEHH Ty3ulI-Mypakka® ¥Fos, Ce3rd Ba
XUCCUETIIapHU OMp HeYarnHa cy3map OwiaH udojanmam ydyH MyXuM OYiraH
manakaaup. CHHKBEMH Ty3WII Xapa€HH MaB3yHU SXIIMPOK aHrjamra &paam
oepanau.

HabmyHna:

«/Iluddepennman TeHrIamManap cucTeMacu» TYIIYHYaCHHU Tabpu(raiiMus3:

. Auddepennuan TeHriamanap cucreMacu (HuMa? -oT)

OMpUHYM TapTUOIH, UKKHHYN TapTUOIU (KaHaai? -cudar)

1
2
3. AHHKIaiaM, TEKIUpaan, Tonaau (HUMa Kutaan? -heni)
4. YMmywmuid, 3apyp, KHHMHPOK, poriganu (xaélnuHru3ra HuMa Keau?)
5. JIuddepenuman atHUAT (CHHOHUMM )
Tomumnpuk:

«Tenrnamay, «Xocunay TyllyHYaIapu YUYyH CUHKBEHUHIIAP Ty3UHT.

r) Benn nuarpammacu.

MoxuarTu:

Mynoxa3a 6ocknunHu «BeHH quarpaMmacu» CTpaTeruscH acocuja amaira
OLIMPHUII TYpJiHW TYIIyHYAJApHU Y3Ura Xoc Ba Xap Oupw yuyyH ymMmymuil Oyirax
OenruwiapuHy €KW XyCYCHUATIAPUHU akpaTa OJIUII OpKad (PUKpIam KOOWIUSITH
PUBOXKIIAHTUPWIAAU. By yCynl MKKM €KW YHJAH OPTUK TYLIyHUaJapHU Y3HUra Xoc
Ba YMYMUH KUXATJIAPUHU TaXJWJI KWIMII Ba yMyMJAIITUpUIIAA KYJUTAaHWIIA[U.
byH&ma ’aJBalHMHI YHI Ba 4Yal TOMOHJIApHUra TYIIYHYAJIAPHUHI Y3Ura XOC
KUXATIApH, >KaJBAIHUHT YpTacura sca, yjlap y4yH yMyMUN Oyiran xuxatiap
é3mwnanu. by ycyl MKKHA acocMil TyIIyHYaHU TAaKKOCHAIl OPKajdu yiap Xakuja

aTpodanya Myaoxas3a KUIUII KIMKOHUSTUHU XOCUJ KUJIA IH.
HabmyHa:

Ky#inna nkkunan Taptudmm oaauii nudpepeHnuan TeHriiaManap
CUCTEMAaCUHU TakKpuOuil XxucoOnamHuHT «Yeknu aiupmanapy Ba «l anépkun»

yCyJUIapyu YU4YyH Ty3UWJII'aH Benn AuarpaMmacu TaBCHA KHUJIIMHMOK/A.
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Yexknu annpmanap ycyiu Ymymun [anépkun
KUXaATIapU yCyJn
. Connmu-takpubuit ycyn | 1. Takpubuii ycyn . TakpuOuii-
XUCcOOIaHaIN. XUCOOJIaHaIH. AHAJINTUK yCyll
Hatmwxa  comnmap |2. UkkuHuM TapTHOIN XUcoOJIaHaaHu.
XKaJBajdu KYpuHUIIU- | oaaui nuddepennnan | 2. Hatmka aHalIuTuk
J1a OJIMHAIU. TEHIJIaMaJIapHU €4alu. dopmyna
3. UYexnmu  adiupmanu |3. Muruu anroput™ Ba KYpUHHIINA
dopmynamap Kymia- | JacTyp TabMUHOTUTA OJIMHA]IN.
HUJIA]IN. ara. 3. Homabnymnapnan
4. Homabnymnapnan | 4. Takpubuii  Xuco0- ubopar  cucrema

ubopaT TeHrjamajnap | Jialmijga Xocui Oyia- lNaycc ycynu 6unan

CUCTEMacu  Xaiijaml | JWrad XaTOJUKIJIApHU eUMIIA]IN.
yCyJiu OWJIaH euuiaid. | KaMalTUpPHIL 4. bazuc byHKUIHS
UMKOHHUSITH MaBXy/Il. TaHJIaHaIH.

Tonmupuk:

Nkkuaun Taptubaum oxnuii nuddepeHiuan TeHriamatap CHUCTEeMaCHHU
TakpuOui xucoOnamHUHT «Ounep» Ba «PyHre-Kyrra» ycymiapu yuyH BenH
JMarpaMMacyHU TY3HHT,

Xap Oup TypyxXHUHT (HaoOJUIMTH Ba TONKUPJIUTH MAIIFYJIOT CYHTHAA
parOarnanTupwiagu. MaB3yra Terunuid 0apua TyllyHYallap TaxXJWi 3TUJTAaHJIaH
CYHI WMKKMHYM TapTuOmM onaui auddepeHnnan TeHriamaiap CHUCTEeMAaCHHH
TaKpuOUM XHCOOJIAIIHUHT aJITrOpUTM OJIOK-cXeMacu Xap Oup MHKporypyxia
Kypwiaay Ba YKUTYBUYM TOMOHUIAH YMYMIIAIITUPWINO, SITOHA XUCOOJAIT CXeMacu
tanabanap H»BTHOOpPUTA XaBoJia JTWIAAU. YHra MOC JacTyp TabMHHOTHUHU
AITOPUTMHUK THJJIapJa Ty3WIl Tajadaiapra MyCTakWJl TOMIIUPHUK cudaTuia
Tonmmpwiaan. Xyaau my xonaa « Kum armunii-y KumM 4akKOH» YUMHUHU YTKa3UII
Makcaara myBopuk. byHma xap Oup Tanaba OepuiaraH TONIIUPUK OVinua
JacTypjall CaJOXUSATUHUA HAMOWHUIN KWJIUIITa acTOMIWI XapakaT Kujlau.
YcynHUHT nmactyp TabMHHOTH Oapya Tamabanmapra TYIIYHTHPUO YWKWITAY,
oeBocuta uxTUCpuil AuddepeHIManT TEHrjiaMajap CUCTEMACUHHM €YUl Y4yH
HUMajapra JSbTHOOpP Oepulll KEepaKIUTd XaKuJaru

HUMaJapHU KUPUTHUL,

tanabanap GUKpY aHUKJIAHATU Ba yMYMJIAIITHPHIIA]TH.
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3.5 Xucobam TeXHNKACH MYTaXaCCHCIAPUHH M1 (PAOTUATIAPUHA

TAPTHOra COJIMIIHMHT Y0pa — TAA0MPJIaApH

Xucobmam TEXHMKAacH Ba KOMIIObTEp XOHAJIapH VyTa 3aMOHABUU
KMMMAaT0axo 3JIEKTPOH KypHiMaiap-XucoOJaml MallvHajgapyu OWilaH >KMXOJIAHTaH
MabCYIMATIN Ba Maxcyc uml xouuaup. LLlyHUHr yuyyH mm Oouutamgad OJIuH
Maxcyc KMHUM Ba XMMOSI BOCUTalapu OWiIaH XOAUMIIAp aBBajaM OOp  Y3JIapuHU
KUX0371a0 CYHrpa KypuiaMaJlapHM Ba Oapya UII KOWJIAPUHUHI OYTYHJIUTH,
SKpaHJIAPHUHT CO3JIUTH Kabuiapra acocaH 3bTUOOp Kapatuiauiiu kepak. LlyHuHr
Y4yH AACTypyd WIOIIMACWIMACHaH, CTOJ-CTYJUIAPHU CYPMACHAH SXTHUETKOPIUK
Ounan umHU 6ouvtamy kepak. Oduc TexHukanapu Ba XM 10KOpU KYUIaHUIILIHA
AJIEKTP TOKHU OWJIaH MIIaraHjiapy y4yH, KaOesiap Ba MOHUTOpJIAp OWIIaH HOTYFpPHU
¢oiinanaHuica 3J€KTp TOKHMJAH KapoXaTJaHUIITa €KU KypWIMaJapHUHT HILJaH
YUKUIIUra oauod kenuiu MyMKuH. IIlyHuHT yuyH xaB(au Ba 3apapiud OMUIUIApU
TabCUPUHMHI OJIIMHHM OJIMII MAakcaauJa Kyuuaaru xapakarijap KaTbuu
TaKUKJIaHa/IH:

-3JIeKTp OWjlaH TabMHHJIAII TapMOKJapura, MaHOa ynaruuiapura wuiiad
Typrasjia TETUII Ba TaAbMUPJIALL;

-HA30paTJaH YTKa3WJIMaraH KypWwIMAaJapHU yJjanml Ba y3ull, KapoBCHU3
KOJIIUPULLI;

-afnmaparypa Ba XucoOJall TEXHUKACH BOCUTAJIAPUHU HA30paTCU3 KOJAUPUILI,;

-KE€HCHUHT KOPITYCH Ba M30Jlalus Oy3wiran yTkasruuiap OuiaH UILJiani;

-XOHara 0eroHa KMIIWJIApHU KUPUIIH Ba UITYUIAPHHA YaJIFUTHILL

-XHCOOJIaI TeXTMKacH XOHAcUra Ba OOIKa TaKWKJIAHTaH MpeJIMETIapHU 0JIHO
KUpUII TyrMaJdapHA OpTUKYA Ky4 OuiaH OOCHUHT;

-Xxy1 Ky71 Ba HaM KWUWKMM OwiaH KypwiManapaaH ¢oimganaHulil, XO0JaTCh3
WIUIATHLL;

-XHcoOaI TeXHUKAacH OuiaH 2 coaTAaH OPTUK y3IyKCU3 UIILIAIIL,

Xucobai TeXHUKaJapuHA UIIamra Tanépam oyiinya Kyuiran tainadaap:
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-TEXHUK BOCHTAJIAPMHU HA30PATAAH YTKA3TaHJAH CYHI TaWEpIUIUIa HILIOHY
XOCHJI KAWL,

-MII >KOMWTa IIyHJAW YTUPHUIN KEPaKKW, JSKPAHHUHI OIlepaTropra TYFpU
Oynmumm, KiIaBUTypagaH (olgadaHuIl Ba MOHUTOP SKpaHIArd axOopoTiapHH
kypuiira Kymnai 6yaumu. XKypHai Ba 0oIIka ax00poT XyXKKaTjaapu HILIaETraH/ia
Xanayu OepMaiiurad OYIuIIM Kepak.

-KypuaMaiapHu ENKUYJIapUHN WIMAHWA OONUIalIgaH OJJWH O4Yn0 >KypHaira
KaiiiHoMmara €310 cyHrpa Uil OOIUIaHaIN.

-3JIeKTp MaHOaura ynamja aeBal aTpod KypuiMaiap, OXUpHIa 3ca
KOMIIBIOTEP YJIaHUIIU Ba OOIIKA KETMa-KETJIMK TapTUOUTa PUOS KATUII KepakK.

-AIIl BaKTHAA YHTUOOpP OWJIaH aHUK XapakaT KWIWII Ba Y3-Y3MHU Ha30pat
KWIA-OJUI, OyHUHT Y4YyH EpPYFJIMK, MUKPOUKIUM IIAPOUTU KYpCaTUKUUIapH
TabMUHJIAII MEbEPUIA OYIUIIMHU TabMHUHIAINL. Arap HOKOPHAArd Kailj STUITraH
MEXHaT IMIAPOUTIAPU HOKYyHaill Oyica, xomumiapHu €MOH Kaidustna Oynranma
UIIATUITN MYMKHUH 3Mac.

-paHIJIi MOHUTOpJapra Xumos (GUIBTPU YPHATHIN MakKcajara MYBO(DHUKIUD,
arap puibTp Kyiuiamaran 0yica, Ky3 oifHaK1aH GoilgaanuI 3apyp.

Xucobunain TeXHUKazapu OuiaH uinajgaéTrania puos KWIMHTaH Taaoupiap:

-XHCOOIaIl TEeXHUKACH XOHajapuaa XaB(PCU3IMK TEXHUKAcH Tayabjapura
KATTUK PUOS KUJIHIIL,

-KYPUIMAIAPHUHT TYFPU UIUIAETTAaHIMTMHNA KY3aTHILL, allapamiap y3-y3ugaH
Vunb KodraHaa €Kd Xap Xui TOBYII YHMKApTaHAa TE3JUK OWJIaH WIIHU TYXTATHII
Ba MabMypHsTIra xabap Oepuii;

-XMCOOJIall TeXHUKACKa Ba KOMIbIOTepapaa ¢akar Oyropuiran il OusiaH
IIYFYJUTAHUII Ba PyXcaT OJIMHTaH BOCUTajap OWJIaH UIILIAL;

-KJIaBUTypa TyrmaudajapuHu 3ap0 Oujan OocMaciaH, To3a Ba KypyK Ky
OMJIaH WIIJIAILL,

-arap KypuiaMmanap Oy3wiran Oyiaca €ku HOTYFpu uuuiaétrad Oyica, Y3UMHTU3
Ty3aTHUIITa YPUHMAHT, (DaKkaT Maxcyc MyTaxacCHCTra MypOXKaaT KUJIUHT.

N Tamom OYiranja KeWuHru tTanadiap:
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-XMCOOJIaIl TEXHUKACH KYpPWIMAJIApWHU MaHOaJaH y3UWIIa TeCKapw KeTMa-
KETJIMK TapTHOWTa puosi KWJIMHT. DJIEKTp MaHOAJaH Y3WUIITHA YHYTMAHT Ba UIUHU
TYTaTHUII BaKTUHU €310 KYHUHT.

-}l TyraraHjad KeHrWH To3a IOMIIOK MaTepuai OujiaH apTuO TO3aIaHT.

Xucobnal TEXHUKACH Ba KOMIBIOTEp OWJlaH WIYFYJUIAaHYBYHM Xap Oup
XOOUM YT VUYUPHIN KUXO3JAPUHU XOHAHUHI KAWCH KOWHUTa KOWIAINITaHWUHU
Oy kepak. bupop HOXyII XuaHM ce3ranaa €K EHFUH coaup OVranaa 3y ik
OWIaH WIIHU TYXTaTHO, KypUIMaJapHU 3JEKTp MaHOauAaH y3WIl Ba EHFUHHU
YUMpUII TaZOUPIAPUHU KYPHUILL JIOZUM.

DJIEKTp TOKU TabCUpHUAA >KapOoXaTJaHUII Ba TypJid OaxTcu3 Xojucajap
KEJMO YWKHUIIHUHT OJJIMHMU OJIMII YYyH DJIEKTp KyWIaHUII OWIaH WIUIalIuraH
KUXO03NlapAaH OenruiaHraH TapTuOja, Kaaauid puos KWIraH XOJJaa HIUIAIId
JIO3UM.

DONeKTp TOKM OWJIaH jKapoxXaTJiaHTaHJa TE3JMK OWIAH TOKHU Y3WIIl EKH
VaupuIin Ba SJEKTp TOKUJAH >KapoXaTJIaHTaH KUIIUHU 0307 KWIUO OUpUHYU
THOOMI Epam kypcatuil kepak. Arap Hadac oUIy TYXTab KoiraHn 0yiica CyHbUi
Hadac Oepulll Ba yMyMHUI XOJATUHU SXITWIAII YOpAJIAPUHU KYPUII YUyH anTedKa
KyTUCHJAru JaopwiapAad doiganaHuin Ba 3yIJIMK OujaH TuOOW Epnam
xu3MmaTura xabap Oepuii. XucooOmam TeXHHKacH OUJIaH MIIIalIural XoHajJapaaru
anTeyka KyTUCH 3apyp Aopujap OWJiaH TabMUHJIAHTaH OYJIUIIU IapT.

N Gomutamigad OJIIMH, WIN JAaBpUIa Ba WI TaMOM OYJraHJIaH KEeWHHTH
Tajnabnap OWjaaH TAHUINTUPHUII Ba YpraTuIl, XaMJla YHH TalIKWINK TapTUOUHU
ypratumHuAad uoopar. XuMosi KHAUMIIApH, XUMOSI BOCHUTAJIapUAaH (poaanaHuI
Ba YJIAPHUHT aXaMUSATUHU TymryHTUpuIl. UimHu GaxapuiiHuHar XaBhcus ycyiiapu
Ba BocUTalapujaH, ¢oiganaHul Koujajdapu Ba XOoAUMIApHM Oypu Ba
Basubanapu, MaxOypusTiapu, OyHIaH TalmIkapu xaBum xoJyiaT pyi Oepranma
KaH/ail XapKaT KWW TapTHOu OujaH TaHWUIITUPUII. TYIIyHTHPHUIN UIUIAPUHU
VYTKa3raH WHXEHEP-TEXHUK XOAuUMJIap UCMHU (DaMUIMSCH MaxcCyc >KypHaira &3ub
oopwranu. Wm >xodnmapu XOHAacH TYpiW OTOXJIOHTUPYBUM Oenrwiap OwuiaH

YKUXO3JIaHTaH OYJIMIIN Kepak.
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Macasnan:

- XHCOOJIall TeXHUKACH KypWIMalapy WIUIATWIAETraHaa XaBO aiylaHaIuTraH
TYHHUKIApHU TYCHO €K1 EMub KyHMaHT.

-KypWJIMa Ba armapariapra CyloKJIHK KyHMaHT Ba TYKWJINIINTA HYJ KyMaHT;

-YaHT, HAMJIMK, Ky€Ill HypH TYIIHIINAIaH 0UC TEXHUKACUHU AXTUET KUJIMHT;

-MarHuT XUCMJIAPHU SKUHJIAIITUPMAHT;

-3JIEKTp MaHOara yJoBYM KaOelapHu O€K OCTHAA, CTOJ Ba CTYyJ OCTHAA
KOJIZIUPUIIMAHT;

-acO00apHu TYFpUIAH-TYFPU yJaml €KW y3UIl MyYMKHH 3Mac, KeTMa-KEeTJIUK
yJIalll Ba y3ulll KOUAaJIapura puosi KWIMHT Ba XaK030J1ap.

XHcoJlalll TEXHUKACHUIa TYFPU Ba aHUK MAIyMOT OJUII YYYH JAUCKETIIAPHU
OXTUET KWIUII OYinda KYWuaaru OoroxJIAHTUPYBUM Oeiruiiap OWjiaH >KMXO3JIAlll
3apyp:

-MarHUTIM KaTjamra Ky Teru3MaHr

-IUCKETHU MarHUTJIM KUCMTa SIKUHJIAIITUPMaHT

-muckeran 10-60 °C xapoparmiy MyXUTIa CaKJIaHD

-XUMOSUIOBUM TYCUKHU 0€XyJla CUIDKUTMAHT

-IUCKETHH JIHCKOBOJATa JXTUETKOPJIMK OwiaH OenruiaaHraH Tanabu Oyimda
YKOUJTAIITUPUHT

-IUCKETHH TYPJIM MEXaHUK Ba TAIIKU TabCUPHUIAH CaKJIaHT

Xucobain TeXHUKacu OWjlaH WIUIAWIWTaH XOHa XaBOCH MUKPOUKJIUMAT
IAPOUTH KYpcaTUiraH MebEpuia OYIUIIMHNA TabMUHJIAII, ShbHU KU3UO, HAMJIUTU
nacairaija HOHJAIIraHauk cudatu Oy3uinagu. XaBo TapKuOuaa OpraHuk
MoOJJIajiap Ba MC ra3u MUKJIOpH opTuO keramu. Hatmkana siekTpoH Kypuimasiap
Ba TpyOkanapHuHr unamuaad 50 I'n au 37eKTpOHMarHuT MaiIoH XOoCH1 O0Yiar0
uimauiapra tabcup Kwinmu MyMmkuH. Iy OGomc Maskyp wm >xkoiiapuma
MUKPOUKJIUMAT IIAPOUTH KYpCaTUUJIAPUHU €HTUI )KUCMOHHMI MEXHAT MEbEpPIIapu
Oyitnya tapmuHiIaHaad. bynpga xapopar 20-22 °C mamumrun 30-45% npa yiora6

TYpHII KepakK.
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W >xoinapura Tabuuii Ba CyHbUl EPYFIMK OMEpaTOp UILIAII >KOMMHUHT
yarn TOMOHJAH TylIaguran Kuiauo, Epyrnuk mebépu 300 mroke atpoduaa Oymuim
Kepak. OJIEKTPOH MOHMTOpPJIAH axOOpOTJapHM YKHUIIHU  KyJlalJallTHPHIL
MaKcaJauaa MOHUTOpP VKU OWJIaH TOPU30HTal TEKUCIHMK opacuaaru Oypuak 15-20
rpagyc arpoduuaa Oynumm, Kypuil Oypuaru 45 rpanyciaH OpTMAaciurd Kepak.
K¥y3uu Te3 wapuatud KyHWMacIMK y4yH 3JIEKTpoH Kky3ryra 60-70 cMm macodanaH
Kapail TaBcusi dtunaau. Mm xoiunma 5-7 rpagyc oiAuHTa 3Hramwuod, eaKalapHu
TYTTaH XOJIa, €Hra KMHIIauMaclaH, SpPKUH YTUPUIIA KEpak. +ypull Japakacu
nacT Oynra" xoaumiap Ky3 oifHaK OWJIaH WIUTATUIILUIAPH JIO3UM.

XOHAaHMHT TO3aJUIUra KaTbUM pHOS KWINAMI WIAPT. XOHAHWUHT IIOJWHU
CyllypMacJaH HaMJIaHTaH JlaTTa OWJIaH apTULI, )KUX03J1ap YaHTMHU TO3a IOMILOK,
HaMJIaHTaH JIaTTa OWjiaH To3ajaml >kou3. Anbdarra Oy UIUIAPHU KUXO3JIAPH SIEKTP
TOKWJAH Yy3Wirad xonaraa amaira omupuianu. Kysry oiHacupa 3apsiuiaHraH
YyaHr 3appadanapu OynuO, ynap Hadac Hymiapura €KM KUIIM TaHACUHUHT
TUpHAJIraH XOWJIapura TYHIMIIA HAaTWXKAacuJa Ty3aJIMIIA KUHUMH OYiraH spainap

naio Oynuiura cabad 6ynaau.
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XVJOCA

«UxxkuHun TapTtUOAM omnui auddepeHiman TeHIJaManap CUCTEeMacura

KEITUPWIraH uerapaBuil macananapHu ((a3oBuil cTepKeH MHUCOIMIA) COHIU

CUNIIHU TalllKWJI KWJINII YYYH aMaium HacTypJiap OoFrIaMUHH sgpaTuia» MaB3yCHU

Oyiirnya MarucTpiuK IUCCEPTAIMSICUHU Oakapull, Kydugaru BasudanapHu Xai

9THUII OPKaJIn aMajira OIMUpUIIIn:

MaB3yHHUHI Ha3apuil acOCIapU YPraHWIAd Ba YHUHI aMaJlud axXxamusITH
oun® 6epunamy;

Mag3syra noup amabuétiap ypraHwiad Ba yJapjard ojau0 OopuiraH
WIMUN W3aHUIUIAP TaXJIWI KAJTUHIY;

3amMOHaBUM  JacTypjaml  TWUIApM  Ba  yhnapaad  (oHJanaHMII
UMKOHUATIapH Taxiauiaun Mathcad ngacrypuit Bocutacu Ba Delphi
JacTypJall TUIIM MUCOJIUA 04nub Oepuiau;

WNkkrHun Taptubnm oxnuid auddepeHuuan TeHriamanap CUCTeMacu Ba
yJiap opkayiu udoganaHaural yerapaBui Macajanap ypraHuiiu,

Connm ycymiapaaH OMpH, YEKJIM alupManap ycyliu €paaMuja UKKUHYU
TapTUOIM onuit nuddepeHran TeHriaManap CUCTEMaCHHU XHCOoOall
QITOPUTMH UILIA0 YUKHUIIIH;

AManuii  nmactypiap OofiamMu  JIOMMXallaHAM Ba yHU  SpaTUII
TEXHOJIOTUSACH UIITA0 YUKUIIIH;

@®a30BUll CTEp’)KEHHW OMPUHYM Ba WMKKMHYM YErapaBuil MapTiapaaru
amamuid  Macananapu eunwnad. OnMHraH HaTwXkKanap JKaaBal Ba
rpaduKiIap KYpUHUAIITUIA KEATUPUIIN;

Spatunran amanuii gactypiap Oofnamuaad (QorganaHuimn Oyiinua
TaBCUsIAp KEATUPUIIIH;

Nmauar  Metoauk Kucmu  cudaruna, “VIKKMHYM TapTHONMH  OIJIHMA
muddepeHuran  TeHrJIaManap CUCTEMacu’  MaB3yCHMHM  UHepQao

CTparcrusijiap acocuga S'IKI/ITI/IHIHI/I TalllKWJI OTHUJIIAHN
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- XwucoOnamr  TEeXHHKACH  MYTaxaCCUCIApUHUHT  Xa€T  (QaoiusTH
XxaB(CU3IUTY Macanajapura oujl MyaMmMoJiap WKoOui Xaj 3TUJIIH;

- Juccepramus sSKyHMaa 9dca, YHM Talépnamga  dolgamaHuiITaH

anabuétnap pyiyaTu Ba Ujl0Ba MaTepuallyiapu KeJITUPUIIIH.

Xynoca Kynu0 IIyHM aWTMOKYMMAHKH, MAarucCTpJIMK JIUCCEPTALMSICUHU
Oaxkapuiaa ypranral, TaHUINTaH Oapya Ha3apuil Ba aMaluil MabIyMOTJIapUM
acocHa KeJakakjga eTyK MyTraxaccuc Oynmmb erwmmm OwiaH Oup kKaropaa, Oy
UIUIApHUA J1aBOM OJTTHPUO KeArycuaa WIMUN TaJKUKUOT HWIUIAPUHU OJIUO

OOpPMOKYHMMaH.
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NJIOBA

unit Unit1;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, ExtCtrls, Grids;

TForm1 = class(TForm)
Buttonl: TButton;
Button3: TButton;
Label12: TLabel;
Label13: TLabel;
Edit3: TEdit;
Edit4: TEdit;
Im1: TImage;
GroupBox1: TGroupBox;
CheckB1: TCheckBox;
Label24: TLabel;
Label49: TLabel,
Edit12: TEdit;
Imagel: TImage;
procedure Button1Click(Sender: TObject);
procedure Edit8Exit(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Forml: TFormil;

implementation
uses Unit2;
{$R *.dfm}

[ FAHFAFAIAXE MaTPUIAHN MATPHULATA KYTAUTUPUIL **HHdsckaksx//
procedure umm(_a,_b:mas2; m,q:integer; var _c:mas2);
var
I,J,k:integer;
r:double;
begin
setlength(_c,m+1,g+1);
fori:=1toqgdo
forj:=1toqdo
begin
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r:=0;
for k:=1toqdo
r:=r+_a[i,k]*_b[k,j];
_clijl:=r;
end;
end;

// skeskeskoskoskeoskskeskoskok ManI/II_IaHI/I ManI/IHara KYH_II/IH_I ***********//
procedure kmm(_a, b:mas2; m,q:integer; var _c:mas2);

var

1,J:integer;

begin

setlength(_c,m+1,g+1);

fori:=1tomdo

forj:=1toqdo

_c[ijl:=_a[i,jJ+_bi,jI;

end,

[] FHRFAFAIREXE MATPUTIAHT MATPUTIQTAH ARUPHIITAIIT ¥ * ¥ Hdckdcksx //
procedure mam(_a,_b:mas2; m,qg:integer; var _c:mas2);

var

i,j:integer;
begin
setlength(_c,m+1,g+1);

fori:=1tomdo

forj:=1toqdo

_c[ijl:=_a[i,j]-_bli,I;

end;

// skoskeskoskoskeskoskeskeoskok BeKTOpHI/I BeKTOpFa KYH_II/IH_I ***********//
procedure kvv(_a, b:masl; m:integer; var _c:masl);

var

i;integer;
begin
setlength(_c,m+1);

fori:=1tomdo

_c[i]:=_a[i]+_b[i[;

end;

[[ FAHFAFAIARE MATPUIIAHT BEKTOPTA KYTMAUTHPUIIT ¥ Hkdickaskax //
Procedure umv(_a:mas2;_b:masl; m,n:integer; var _c:masl);
var
1,j:integer;
r:real;
begin
setlength(_c,m+1);
fori:=1tomdo
begin
r:=0;
forj:=1tondo
r:=r+_a[i,j]*_b[il;
_c[i]:=r
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end;
end;

// skskoskoskskskskskskosk ManI/IHaHI/I COHTa 6y.]'II/IH_I ***********//
Procedure bmats(a:mas2; b:real; n:integer; Var x:mas2);
var
1,j:integer;
begin
setlength(x,n+1,n+1);
fori:=1tondo
forj:=1tondo
x[i,j]:=ali,j]/b;
end;
// skoskoskoskoskoskosk sk sk sk BeKTOpHI/I COHTa 6y.]'II/IHI ***********//
Procedure bvecs(a:masl; b:real; n:integer; Var x:masl);
var
i;integer;
begin
setlength(x,n+1);
fori:=1tondo
x[i]:=a[i]/b;
end;

[] FFFFEFAEEE MaTpULIAHE COHTA KYTAUTUPHIIL *¥**H*xkkkk /]
Procedure kmats(a:mas2; b:real; n:integer; Var x:mas2);
var
1,j:integer;
begin
setlength(x,n+1,n+1);
fori:=1tondo
forj:=1tondo
x[i,j]:=a[i,j]*b;
end;

[] FFHIEIEXE BeKTOPHA COHTA KYTTAMTHPHUILT *HH sk Hsieck ek //
Procedure Kvecs(a:masl; b:real; n:integer; Var x:masl);
var
i;integer;
begin
setlength(x,n+1);
fori:=1tondo
X[i]:=a[i]*b;
end;

// sheoskeoskeoskeosk sk skoskokosk Faycc YCYJ'H/I ***********//
Procedure Gauss(a:mas2; b:masl; n:integer; Var x:masl);
var
k,I,m,i:integer;
s:real;
begin
setlength(a,n+1,n+1);
setlength(x,n+1);
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for k:=1ton-1do
begin
for m:=k+1 to n do
begin
for I:=k+1 to n do
a[m,I]:=a[m,I]-a[m,k]*a[k,l]/a[k,K];
b[m]:=b[m]-a[m,k]*b[K]/a[k,K];
end,;
end,
x[n]:=b[n]/a[n,n];
for k:=n-1 downto 1 do
begin
s:=0;
for i:=k+1 to n do s:=s+a[k,i]*x]i];
X[K]:=(b[K]-s)/a[k,k];
end,;
end,

// skoskeoskeoske sk sk skoskoskosk TeCKapI/ICHI/I TOIIUIL ***********//
procedure invert(A:mas2;n:integer);
var i,j:integer;
b,x:masl;
t:mas2;
begin
setlength(b,n+1);
setlength(x,n+1);
setlength(t,n+1,n+1);
Forl:=1tondo
Begin
ForJ:=1tondo
If i=j Then B[J]:=1 else B[J]:=0;
Gauss(A,B,N,x);
For J:=1to n do T[J,1]:=X[J];
End;
Forl:=1tondo
ForJ:=1tondo
afi,jl:=tfi,jl;
end,;

procedure TForm1.Button1Click(Sender: TObject);
var fayl:textfile;
am,bp,bm,bpc:mas2;
all,al2,a21,a22,b11,b12,b21,b22:mas2;
d11,d12,d21,d22,dk11,dk12,dk21,dk22:mas2;
ddk11,ddk12,ddk21,ddk22:mas2;
cl11,c12,c21,c22:mas2;
d,dl,a,b,c,a ,b_,c :mas2;
dk1,dk2,betal,beta2,f1,f2:masi;
ff1,ff2:masl;

ukl,uk2: mas2;
alfall,alfal2,alfa21,alfa22:mas2;
alk11,alk12,alk21,alk22: mas3;
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bek1,bek2: mas2;
uukk,v,v_,beta:masl;
1,j:integer;
1,h0,b0,e,h,h3,b3,Y0,k,f1p,f2p,f3p,f1m,f2m,f3m:real;
s:integer;
m,n,nl:integer;
ull,ul2,uul,uu2,ul,u2,f,ff,d2:masl;
bel:mas2;
ss:string;
w,alfl,betl,ve,alf2,bet2,u,tetta,nyu:masi;
sum,summa:real;
begin
assignfile( fayl,'D:\natija 3.1 ga.txt’); rewrite(fayl);

checkbl.Checked:=true;
checkb2.Checked:=true;
checkb3.Checked:=true;
checkb4.Checked:=true;

labell.Caption:="; label2.Caption:="; label3.Caption:=",

label6.Caption:=";

m:=4; n:=4,

I:=strtofloat(edit3.Text);

h0:=strtofloat(edit4.Text);

b0:=strtofloat(editl.Text);

e:=strtofloat(edit6. Text);

nl:=strtoint(edit8.Text);

h:=1/n1,;

b3:=b0*b0*hO0;

h3:=h0*h0*hO0;

Y0:=b0*h3/12;

k:=6/5;

flp:=StrToFloat(Edit2.text); f2p:=StrToFloat(Edit9.Text); f3p:=StrToFloat(Edit11l.Text);
flm:=StrToFloat(Edit5.Text); f2m:=StrToFloat(Edit10.Text); f3m:=StrToFloat(Edit12.Text);

writeln(fayl,'n=",floattostr(nl1)," bulganda:");

fori:=1tondo
for j:=1to m do
begin
a[i,j]:=0; b j]:=0; c[i,j]:=0; d[i j]:=0;
if i=1 then f[j]:=0;
end,

a[1,1]:=b0*h0*I*1/(3*Y0);
a[4,4]:=a[1,1];

a[2,2]:=Y0/YO0;
a[2,3]:=-(((b0*n3/(8*k))-(b0*n3/(40*k))-(b0*n3/12))/Y 0);
a[3,2]:=a[2,3];
a[3,3]:=((3*b0*h3/(16*k*k))-(3*b0*h3/(40*k*K))+(b0*h3/(112*k*k))-

(b0*h3/(4*k))+(b0*n3/(20*k))+(b0*h3/12))/Y0;
b[1,2]:=-a[1,1];
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b[1,3]:=(((3*b0*0/(2*K))-(b0*h0/(2*K))-(b0*h0))*I*1)/(3*Y 0);

c[2,1]:=a[1,1];
c[3,1]:=-b[1,3];

d[2,2]:=b[1,2];
d[2,3]:=b[1,3];
d[3,2]:=d[2,3];
d[3,3]:=-((((9*b0*h0/(4*k*K))-(3*b0*0/(2*k*K))-
(3*h0*h0/K)+(9*b0*h0/(20*k*K))+(b0*h0/K)+(b0*h0))*I*1)/(3*Y 0)):

f[1]:=((hO+b0)*(f3p+f3m)*I*I1*I*1)/(e*h0*Y0);
f[2]:=((FLp-f1m)*I*I*I1*b0)/(2*e*Y0);
f[3]:=((fLp*(-h0/12)+f1m*(h0/12))*I*I*1*b0)/(e*h0*Y0);
f[4]:=((h0+b0)*(f2p+f2m)*I*1*I*1)/(e*h0*Y0);
fors:=1tonl-1do
begin
kvecs(f,h,n,f1);
kvecs(f,h,n,f2);
//************************************
kmm(a,a,m,n,a_);
bmats(a_,(2*h),n,all);
bmats(a_,(2*h),n,a22);
bmats(a_,(2*h),n,c11);
bmats(a_,(2*h),n,c22);
kmm(b,c,m,n,al2);
kmm(b,c,m,n,b12);
kmats(b12,-1,n,b21);
kmats(b12,-1,n,c21);
fori:=1tondo
for j:=1 to m do
begin a21[i,j]:=0; c12[i,j]:=0; end;
// AEEEEIIEI A AAAAAAAAAAAAAAAAAAAAAAAAAAAAR K
kmm(all,all,m,n,b );
kmats(d,h,n,c);
mam(b_,c_,m,n,b11);
mam(b_,c_,m,n,b22);

//****************************************

if s=1 then
begin
fori:=1tondo
forj:=1tondo
begin
alk11[s-1,i,j]:=0; alk12[s-1,i,j]:=0;
alk21[s-1,i,j]:=0; alk22[s-1,i,j]:=0;
bek1[s-1,i]:=0; bek?2[s-1,i]:=0;
end;
end;
fori:=1tondo
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for j:=1to mdo
begin
alfallfi,j]:=alk11[s-1,i,j]; alfal2[i,j]:=alk12[s-1,i,j];
alfa21[i,j]:=alk21[s-1,i,j]; alfa22[i,j]:=alk22[s-1,ij];
betal[i]:=bek1[s-1,i]; beta2[i]:=bek2[s-1,i];
end,;
kumm(cl1,c12,c21,c22,alfall,alfal2,alfa2l,alfa22,n,n,d11,d12,d21,d22);
kmam(b11,b12,b21,b22,d11,d12,d21,d22,n,m,dk11,dk12,dk21,dk22);
invmk(dk11,dk12,dk21,dk22,ddk11,ddk12,ddk21,ddk22,n);
kumm(ddk11,ddk12,ddk21,ddk22,a11,a12,a21,a22,n,n,alfall,alfal2 alfa21,alfa22);
kumv(cl1,c12,c21,c22,betal,beta2,n,dk1,dk2);
kav(dk1,dk2,f1,2,n,ff1,ff2);
kumv(ddk11,ddk12,ddk21,ddk22,ff1,ff2,n,betal,beta?);

fori:=1tondo
forj:=1tondo
begin
alk11[s,i,jl:=alfal1[i,j]; alk12[s,i,j]:=alfal2[ij];
alk21[s,i,j]:=alfa21[i,j]; alk22[s,i,j]:=alfa22[i,j];
bekl[s,i]:=betal[i]; bek2[s,i]:=beta2]i];
end;

if s=1 then
begin
fori:=1tondo
for j:=1to m do
begin
alfall[i,j]:=0; alfal2[i,j]:=0;
alfa21[i,j]:=0; alfa22[i,j]:=0;

betal[i]:=0; beta2[i]:=0;

alk11[s,i,j]:=0; alk12][s,i,j]:=0;
alk21[s,i,j]:=0; alk22[s,i,j]:=0;

alk11]0,i,j]:=0; alk12[0,i,j]:=0;
alk21[0,i,j]:=0; alk22[0,i,j]:=0;

alk11[n1,i,j]:=0; alk12[n1,i,j]:=0;
alk21[n1,i,j]:=0; alk22[n1,i,j]:=0;

bek1[s,i]:=0; bek?2[s,i]:=0;
bek1[0,i]:=0; bek2[0,i]:=0;
bek1[n1,i]:=0; bek2[n1,i]:=0;
end;
end;

kumm(cll,c12,c21,c22,alfall,alfal2,alfa21,alfa22,n,n,d11,d12,d21,d22);
kmam(b11,b12,b21,b22,d11,d12,d21,d22,n,m,dk11,dk12,dk21,dk22);
invmk(dk11,dk12,dk21,dk22,ddk11,ddk12,ddk21,ddk22,n);
kumm(ddk11,ddk12,ddk21,ddk22,a11,a12,a21,a22,n,n,alfall,alfal2,alfa21,alfa22);
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kumv(cl1,c12,c21,c22,betal,beta2,n,dk1,dk2);
kav(dk1,dk2,f1,f2,n,ff1,ff2);
kumv(ddk11,ddk12,ddk21,ddk22,ff1,ff2,n,betal,beta2);

fori:=1tondo

for j:=1 to n do begin
alk11[s+1,i,j]:=alfallfi,j]; alk12[s+1,i,j]:=alfal2[i,j];
alk21[s+1,i,j]:=alfa21[i,j]; alk22[s+1,i,j]:=alfa22[i,j];
bek1[s+1,i]:=betalli]; bek2[s+1,i]:=beta2[i]; end,;

end;

fori:=1tondo

begin
ulfi]:=0; u2[i]:=0;
uk1[0,i]:=0; uk2[0,i]:=0;
uk1[n1,i]:=0; uk2[n1,i]:=0;

end;

for s:=n1-1 downto 1 do
begin
fori:=1tondo
forj:=1tondo
begin
alfall[i,jl:=alk11[s,i j]; alfal2[i,j]:=alk12[s,i,jI;
alfa21[i,j]:=alk21[s,i,j]; alfa22[i,j]:=alk22[s,ij];
betal[i]:=bekl][s,i]; beta2[i]:=bek2[s,i];
end;
kumv(alfall,alfal2,alfa21,alfa22,ul,u2,n,uul,uu2);
kkv(uul,uu2,betal,beta2,n,ul,u2);
fori:=1tondo
begin
ukl[s,i]:=ul[i]; uk2[s,i]:=u2[i];
end;
end;

write(fayl," W egilish ");

write(fayl,’ alfal’);
write(fayl,' bettal');
writeln(fayl,’ VY,

im1.Canvas.Pen.Color:=clblack;
im1.Canvas.MoveTo(0,150);
im1.Canvas.LineTo(300,150);
for s:=0tonldo

begin

for i:=1 to n do begin
ulfi]:=ukl[s,i];

u2[i]:=uk?2[s,i]; end;
kvv(ul,u2,n,uukk);
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bvecs(uukk,2,n,v);
if (n1=10) then

begin
write(fayl,FloatToStrF(v[1],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[2],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[3],ffNumber,10,8));
write(fayl,' Y writeln(fayl,FloatToStrF(v[4],ffNumber,10,8));

form1.labell.Caption:=labell.Caption+floattostr(v[1])+#13;
form1.label2.Caption:=label2.Caption+floattostr(v[2])+#13;
form1.label3.Caption:=label3.Caption+floattostr(v[3])+#13;
form1.label6.Caption:=label6.Caption+floattostr(v[4])+#13;

end
else if (n1=20) and (s mod 2=0) then

begin
write(fayl,FloatToStrF(v[1],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[2],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[3],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[4],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[5],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[6],ffNumber,10,8));
write(fayl,' ; write(fayl,FloatToStrF(v[7],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[8],ffNumber,10,8));
write(fayl,' ; writeln(fayl,FloatToStrF(v[9],ffNumber,10,8));

form1.labell.Caption:=labell.Caption+floattostr(v[1])+#13;
form1.label2.Caption:=label2.Caption+floattostr(v[2])+#13;
form1.label3.Caption:=label3.Caption+floattostr(v[3])+#13;
form1.label6.Caption:=label6.Caption+floattostr(v[4])+#13;
end

else if (n1=40) and (s mod 4=0) then

begin

write(fayl,FloatToStrF(v[1],ffNumber,10,8));

write(fayl,' ; write(fayl,FloatToStrF(v[2],ffNumber,10,8));
write(fayl,' ); write(fayl,FloatToStrF(v[3],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[4],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[5],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[6],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[7],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[8],ffNumber,10,8));
write(fayl,' ); writeln(fayl,FloatToStrF(v[9],ffNumber,10,8));

form1.labell.Caption:=labell.Caption+floattostr(v[1])+#13;
form1.label2.Caption:=label2.Caption+floattostr(v[2])+#13;
form1.label3.Caption:=label3.Caption+floattostr(v[3])+#13;
form1.label6.Caption:=label6.Caption+floattostr(v[4])+#13;
end

else if (n1=80) and (s mod 8=0) then

begin
write(fayl,FloatToStrF(v[1],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[2],ffNumber,10,8));
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write(fayl,' ); write(fayl,FloatToStrF(v[3],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[4],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[5],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[6],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[7],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[8],ffNumber,10,8));
write(fayl,' Y writeln(fayl,FloatToStrF(v[9],ffNumber,10,8));

form1.labell.Caption:=labell.Caption+floattostr(v[1])+#13;
form1.label2.Caption:=label2.Caption+floattostr(v[2])+#13;
form1.label3.Caption:=label3.Caption+floattostr(v[3])+#13;
form1.label6.Caption:=label6.Caption+floattostr(v[4])+#13;
end
else if (n1=100) and (s mod 10=0) then
begin

write(fayl,FloatToStrF(v[1],ffNumber,10,8));

write(fayl,' ; write(fayl,FloatToStrF(v[2],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[3],ffNumber,10,8));
write(fayl,' ; write(fayl,FloatToStrF(v[4],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[5],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[6],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[7],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[8],ffNumber,10,8));
write(fayl,' Y writeln(fayl,FloatToStrF(v[9],ffNumber,10,8));

form1.labell.Caption:=labell.Caption+floattostr(v[1])+#13;
form1.label2.Caption:=label2.Caption+floattostr(v[2])+#13;
form1.label3.Caption:=label3.Caption+floattostr(v[3])+#13;
form1.label6.Caption:=label6.Caption+floattostr(v[4])+#13;

end

else if (n1=160) and (s mod 16=0) then

begin

write(fayl,FloatToStrF(v[1],ffNumber,10,8));

write(fayl,' Y write(fayl,FloatToStrF(v[2],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[3],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[4],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[5],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[6],ffNumber,10,8));
write(fayl,' ; write(fayl,FloatToStrF(v[7],ffNumber,10,8));
write(fayl,' Y write(fayl,FloatToStrF(v[8],ffNumber,10,8));
write(fayl,' ; writeln(fayl,FloatToStrF(v[9],ffNumber,10,8));

form1.labell.Caption:=labell.Caption+floattostr(v[1])+#13;
form1.label2.Caption:=label2.Caption+floattostr(v[2])+#13;
form1.label3.Caption:=label3.Caption+floattostr(v[3])+#13;
form1.label6.Caption:=label6.Caption+floattostr(v[4])+#13;
end;

END;

//********* W g rafl g | AEEXKXAXAAAAAAAAAAAXR K
im1.Canvas.Pen.Color:=clblack;
im1.Canvas.MoveTo(0,150);
im1.Canvas.LineTo(300,150);
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fors:=0tonldo

begin

for i:=1 to n do begin

ulfi]:=ukl[s,i];

u2[i]:=uk?2[s,i]; end;

kvv(ul,u2,n,uukk);

bvecs(uukk,2,n,v);
im1.Canvas.LineTo(s*20,round(-v[1]*2500)+150);
im1.Canvas.Pen.Color:=clpurple;

end;

//************ alfal graflgi *hkkkhkhkkkhkhkkkhkhkhkiiik

im1.Canvas.Pen.Color:=clblack;

im1.Canvas.MoveTo(0,150);

im1.Canvas.LineTo(300,150);

for s:=0 to nl do

begin

for i:=1 to n do begin

ul[i]:=ukl[s,i];

u2[i]:=uk2[s,i]; end;

kvv(ul,u2,n,uukk);

bvecs(uukk,2,n,v);
im1.Canvas.LineTo(s*20,round(-v[2]*2500)+150);
im1.Canvas.Pen.Color:=clblue;

end,

//************ betal graflgi *hkkkhkhkkkihkkkihkkkiikkk

im1.Canvas.Pen.Color:=clblack;

im1.Canvas.MoveTo(0,150);

im1.Canvas.LineTo(300,150);

for s:=0tonldo

begin

for i:=1 to n do begin

ulfi]:=ukl[s,i];

u2[i]:=uk?2[s,i]; end;

kvv(ul,u2,n,uukk);

bvecs(uukk,2,n,v);
im1.Canvas.LineTo(s*20,round(-v[3]*2500)+150);
im1.Canvas.Pen.Color:=clgreen;

end;

//************ V graflgl B T R T S S S S S S e S S o
im1.Canvas.Pen.Color:=clblack;
im1.Canvas.MoveTo(0,150);
im1.Canvas.LineTo(300,150);
fors:=0tonldo
begin
for i:=1 to n do begin
ulfi]:=ukl[s,i];
u2[i]:=uk?2[s,i]; end;
kvv(ul,u2,n,uukk);
bvecs(uukk,2,n,v);

im1.Canvas.LineTo(s*20,round(-v[4]*2500)+150);
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im1.Canvas.Pen.Color:=clpurple;
end,;
CloseFile(fayl);
end;

procedure TForm1.Edit8EXit(Sender: TObject);
begin
edit7.Text:=floattostr(1/strtofloat(edit8. Text));

end;

procedure TForm1.Button3Click(Sender: TObject);
begin

form2.Show;

close;

end;

procedure TForm1.Button2Click(Sender: TObject);

begin
im1.Canvas.Pen.Color:=clwhite;
im1.Canvas.Brush.Color:=clwhite;
im1.Canvas.Rectangle(0,0,700,800);

end;

end.
unit Unit2;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, ExtCtrls, StdCtrls, Buttons;

type
TForm2 = class(TForm)
Labell: TLabel;
Label2: TLabel;
Buttonl: TButton;
Label4: TLabel;
Imagel: TImage;
Button2: TButton;
Label3: TLabel;
Label5: TLabel;
Image2: TImage;
Image3: Tlmage;
BitBtnl: TBitBtn;
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
private
{ Private declarations }
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public
{ Public declarations }
end;

var
Form2: TForm2;

implementation
uses Unitl, Unit3;
{3R *.dfm}

procedure TForm2.Button1Click(Sender: TObject);
begin

form2.Hide;

form1l.show;

end;

procedure TForm2.Button2Click(Sender: TObject);
begin

form2.Hide;

form3.show;

end;

procedure TForm2.BitBtn1Click(Sender: TObject);
begin

close;

end;

end.
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