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JUCCEPTALIUSIHUHT YMYMUM TABCUDU

MaB3yHMHI [J0J13apO0Juru. EpocTM KOPHUINTHUPHUII TEXHOJOTHK Kapa€HU
V3UHUHT TY3WIHII CTPYKTypacu OVitMda Oup HedTa THU3MM ocTWiapjaH (KaTiaM -
KyIyK — HAcoC CTAaHIUS — PEAarcHT KOHIICHTPAIWSICH Ba OOIIK.) MOopar Mypakkad
TEXHUK ¥3apo OOFIMK TU3MMHHU TalllKui 3Taau. by Oapua Tuzum octunap y3apo
anokazaa 6ynud, XaTTo OMPruHa TU3UM JIEMEHTH WIIUHUHT HOTYFPU TAIIKUI dTUIUIIN
TEXHOJIOTUK apa€HJa TU3UM WUIMHUHT OyTyHJall TyxTtad Konuiuura cabad Oymanu.
[IyHuHr yyyH OYTryHrM KyHJa KYI KOMIIOHEHTIM TH3UMJApHU KaiTa HILIaniga
KYJUIaHQJUTaH WIFOp ycysuiapra, ynapaan oupu epoctu Kopumtupuin (EK) ycynura
anoxuaa 3pTHO0p Ounan kapanmokna. EK ycynu Oomika ycyinapra Kaparanjaa Oup
MyHYa UKTHCOJIUM TEXKaMJIM Ba 3apapcu3 OynuO, yHaaH Qoiigananuin atpod-mMmyxuT
Myxoda3zacura 3apapiid TabCUp KypcaTMmaiiau.

Konnapgaru meramnapuu EK ycynu Ouiian KailTa HIUIalll MyXUM HUKTUCOAMMN
axamusiTra sra OyJiraH ypaH UILIa0 YUKAPYBYM CAaHOATAA XaM KEHI KYJUIAHWJIMOK[A.
Acocuii 3Heprusi Man6au ypanra Oynrad Tana0 sca wigad Wunara optud OOpMOKIA.
Macanan, nyaé€ mukécuma Oy xypcatkma 2000 itmnma 64,59 MUHT TOHHaHW TaITKHII
aTran Oyiica, MyTaxaccuciapau Tabkuaamuda 6y tamad 2010 iwmnra xenu6 70,6 MuaT
tornanu, 2020 imira kenu6 sca 73,74 MUHT TOHHAHM TAIIKWAI STAIH.. 3epokH,
“MKTHCOIUETUMHU3HUHT PaKoOaTAOIIUTUHA siHajJa KYYauTUPHIII, axoJiu
(apOBOHIMTHHYU IOKCAITUPHUIN KYO JKUXAaTAaH OW3HUHI MaBXyJl pecypcliapiaH,
OupvHYM HaBOaTAa, OHJEKTP Ba DJHEPrusi pecypciapuiaH KaHYaIMK —TeXaMIIu
dolinanana onuIIMMU3ra 6OFJII/IKI[I/Ip"2. Ma3skyp mynoxasanap aCoOCUM JIEKTP-IHEPTUs
MaHOau  Oynaran KUMMMar0axo HOAWMP  METAUIApHM  HNUIA0  YUKapHIa
KyJUlaHWIaAUuTrad camapanu ycysuiap, xycycan EK skapaéuu OunaH OOFNUK WIMHUI
W3JIAHUIIUIAPHUHT MYXUM SKAHJIUTUHY aHTJIATa/IH.

@oigany KOMIOHEHTHUHI JpUIIM Ba €p OCTHAATHM KEWMHTH XapakaTh MOC
paBHUIlJIa MOJIJIa AIMAIIMHYBU, THIPOAMHAMUKA Ba KUMEBUN KUHETHKA KOHYHUATIAPU
acocuga conup Oymamu. Pean epoctu mapoutiapuga coaup OYIyBUM >KapaCHHUHT
mypakkabmuru EK TexHonoruk skapa€HUHUHr OYTyH UMKIMHM YpraHuil Ba
Oolikapuiga Makcaara MyBOGUK Kapopiap KaOydl KWIMII Y4yH MAaTeMaTUK
MOJIEJUIAPHU Ba JACTypUM TAbMUHOTIAPHU SIPATUI 3apYPUSITUHU BYKYIAra KEJITUPAIH.
Mopemnapun  spaTuillJaH acocuid Makcaa 0ab3u  OOBEKTIAp Ba TEXHOJIOTHK
xapaéHnapHu TaBcudam Ba MakOyUIAIITUPHILIAH uOopar. Mojemnap MyaMMOHU
MaTeMaTUK MHTEpIIpeTalUsIIaIlra aCoCiIaHTraH X0J1a MyalsiH allropuTMmiiap €paamuia
KapopJiap KaOyJ KWINII Y4yH oiinanu Oyiarad axOOpOTHH TOIMHUIITA KYMaKJIallau.

[lynnaii kunud, EK TexHoMOrHK >kapaéHnapuHu OOIMIKapulga Kapopiap Kaoys
KWINII Ba TaxJIWI 3TUII Y4YyH 3apyp MyaMMOJapHU Xajl 3THUII, MOJEIJIap KYypHIII,
yllapra MoOC XUCOOJall alroOpuTMJIapy Ba JacTypuil BOCUTajap fApaTHUIl pyJaiu
KoHJapAa (oiganu KazuiMallapHU caMmapald OJUIIAard Aoia3ap0 MyaMmmoliapiaH
Oupu XucoOJIaHaIH.

! www.scgis.ru. Md3. PAH. CekTop TeXHOIOruit JICKTPOHHBIX IyOIMKALIHH.

2 1. A.KapumoB. JKaxOH MOIUSABHIi-HKTHCONMIT HHKHPO3H. Y 30eKHCTOH MIApOUTHAA YHH GapTapad STHIIHUHT
iynapu Ba yopanapu. — Tomkent, 2009.



MyaMMOHMHI YPraHWITAHJIMK Japaxkacu. ['€0TexXHOIOruk YCYIJUTAPHUHT
acocui MOXMATH WIyHAAaKW, OyHJa Qoilganu Ka3uiMaHH €p Kabpulard SIIupuH
XOJATJaH HWCCHUKJIUK, MOJJIa aJMalllUHYB, KUMEBUU, TudPy3usiii Ba THAPOIUHAMUK
xKapa€unap €paamuaa oivHaau. by myammo poupacupa OyryHrm KyHAa KyNTruHa
TaJIKUKOTYWIAp  M3daHunuiap  onud  Oopummoxna. JKymmnagaH,  XOpHKHUA
tangkukotumnapnan. Apenc B.JK., baxypos B.I'., bycnenko H.II., Bepurun H.H.,
Bopommnaun JLI'., T'ony6eB B.C., I'pa6oBuukoB B.A., KanaBano A.H., Jlykuep JI.,
[llectakoB B.M., Jlynenko M.K., bemeuxknit B.1., Mamunos B.A., HukomnaeBckuii
B.H., Xuesan I'.X., Haptynua W.C., Yapuwii U.A., PoroB E.N., f3uxkoB B.I'.,
[Iymunua M.B. y36ekuctonnuk onumiapaan: akaa. Kooynos B.K., akaa. Paxumos
B.P., akan. AGyranueB @.b., npodeccopnap Myxuaunos H.M., Kapumos X., AnumoB
., Banues T. Ba OomkanapHu TabKUJIAll MyMKHH.

VYnap Tomonuaan Qoiinany KazuiMaHU OJHUIIAA COAUP OYIyBUM T'€OTEXHOIOTHUK
JKapa€HIapHUHT  (QU3MK-MaTeMaTHK acociapu  Kapairad. Epoctu  spurtwil,
apaJIallITUPHUII Ba KOPUIITUPHUII Kapa€HIIapy YUYH UCCUKJIUK, (DUIBTPALIMOH Ba OOIIIKa
MacallaJJapHUHT acOCUM TEeHIJIamMaldapu XamJa MYXaHIHUCIHUK XUCOOJall yCylaapu
Kentupuiarad.  bomikapum — macamacu  TypaM  TEOTEXHOJOTHK  yCyJuiapja
makyantupuwirad. bupok EK TexHonmoruk >kapaéunapu ydyH OyryHId KyHJia UIILIa0
YUKWITaH MOJIeJUIapHU Ba XHCOOJall alrOPUTMIIAPUHU TaxJIMJI ATUII Xaldu KyI
e4yrIMaral MyaMMOJIAQpHUHT MaBXYy/1 SKaHJIUTUHU KypcaTau.

Iy 6ouc ymbOy muccepranus umuaa EK skapaéaunu Oomkapuin 0ObeKTHHUHT
pean XyCyCUATIApUHU XUCOOTa OJyBYM, OUp JKUHCIM OyiamMaraH MyXuTAa COJIUP
OYnmyBuM xapa€Hiap yudyH MOJeuiap sipaTUIl Ba yiap €paaMuia xapa€HHU MakcaJra
MyBO(DHK KEUMIlId YUyH 3apyp KapopJyap Ba Oamopatiap KaOyia KWJIUII Macajacura
ajoxXuaa bTUOOpP OepHIIIH.

Juccepranus  MIIMHUHT WIMHA-TaAKUKOT HILIAPH pekajapu OWjiaH
ooramkaurn. Juccepramus mmy Y3P ®Auuar Ne72-04 pakammu “Kyn mapamerpin
OOBEKTIapHU MOJACIUIAIITUPUIIHUHT Ba OONIKAPUINHUHT MHTEIUICKTyal yCyJUIapyuHU
UIUIa0 YUKHI (€pOCTH KOPHIITUPHUII YCYIIM MUACOJIA)” MaB3yCHUIard IpaHTh Oyinda
o6 6opwiran (2003-2005) dyrnamentan m3nanunuiap, @-1-2.4 pakamiau “MyxuT Ba
MaiJIOH opacujaru y3apo TabCUp MacajlalapuHU EUYUIIHU aJIrOpPUTMIIAIITHPUIT
maB3ycuaaru maptaoma (2001-2007), “EpocTti KOPUIITHPHII KapaEHUHU OOIIKAPHIIT
Y4yH MaTeMaTUK MOJeJ, aJrOpUTMIIap Ba JacTypuil BocuTajap MIUIA0 YMKUII Ba
TaI0MK ATHUII MaB3yCHUIarun WIMHK-TeXHUKaBHi naBiat gactypu (2006-2008) xamuaa
V3P ®A dyHgaMeHTan TanKUKOTIAPHH KyIuiab-KyeBatiam ®oruHuHT 24-08 connm
“EpocTy KOpUIITUPHUIII )KaPAEHUHUHT MATEMATUK MOJIEIUIAPU YUYH YHYMIIM XUCOOIaIT
ATOPUTMIIAPH WIUTA0 YMKuIl™ HoMiW wiMud sonuxanapu (2008-2009) acocuna
Oa)kapuJIraH.

TaakukoT MmHUHT Makcaau. EK TexHomoruk >kapa€HiapuHH OOIIKapHIIaa
Kapopiap KaOys KWIWII Ba TaXJIWJ ATUII YYYH MOJEIIAp, XUCOOIall aaropuTMiiapu
Ba JIaCTypHUl BOCUTalap sipaTULAaH HOOpaATaUP.

Tankukor Basudanapu. Kyiuiran MakcaJaHu aMmaira OIIMPHUIN YUYYH KyHHaaru
Bazu(parapHu Oa’kapul JIO3UM:

® TaKUKOT 00bekTH cuaruaa EK kapa€HUHUHT TU3UMIIU TaXJIWINHU YTKA3UII,



® 3apyp MmapameTpiiapHU Oamopar KWIHII YYyH TaKpUOWi-aHATUTUK €4uMIiap
épmamuga axOOpOTJIIApHM KailTa WIUIAl Ba Kapa€HHU OOIIKApUIL YUYyH
SApaTUiIaIUraH MOJAETHUHT UIIOHYWINIUTUHU TeKIITUPHIIL;

¢ EK >xapaCHUHUHT acoCUil T€0TEXHOJIOTUK KYpPCaTKUUJIAPUHU XHUCOOIOBUM MaKOyJI
aNropuTMiap Ba JAcTypiiap SpaTuill, KOHJAPHMU KalTa HIUiamga OOIIKapUIIl
*Kapa€Hura TabCUp TYBUM OMUJIJIAPHU aXKPATHILL;

e EK TtexHonoruk sxapa€HiapuHu OOILIKapuIIAa Kapopiap KaOyd KWWl YYyH
OOILLIKApUIIIHUHT MaTeMaTUK MOJENH, alrOPUTMU Ba NACTYpUl TabMUHOTIApPUHU
peai mapouTiap yuyH SpOKIWINIMHN aHUKJIAI, aHUK OOBEKTIap YUyH KYyJuiail,
XyJioca Ba Oaiopatiap TaKauM STHUIIL.

Tagkukor o00bekTH Ba mnpeaMeTu. M3naHum o0OBEKTH — KHUCIOTAIU
sputmanapaad (Qoinananud EK ycynu éEpmammuaa kalTa HIUIaHAAWTAH pyJaid
konnap. M3nanum npeameru — EK na punsrpanuon Ba quddpy3uon xapakatiap.

Tagkukor Metopaapu. EK xapaéHuHUHT QUIbTpallMOH-KOHBEKTUB TU(Gy3ust
Macanacuau euuil yuyH Oypee, Jlamnac, byoHoB-I"anépkun anMamrupunsiapy xamaa
anmMpOKCUMAIIUSIHUHT  YEeKJIU-alMpMalll  YCyJUIapuJiaH, >Kapa€HHU  OOIIKapHIIl
napaMeTpjapuHu  TaAKMK ~ OTUIIAA  XUcoOjaml  Taxpubacu  ycylapujaH
(dholimanaHuIaIm.

Taakukor ¢apaznapu: EK ycymn épnamuna nnuiad yukapuiaaurad ¢Goiganu
Ka3uJMallapHU 11y TEXHOJIOTHUK kapa¢H OOIIKapHIl Macajaacu YUyH XyCyCHH XOCUJIanu
muddepennman TeHrinamanap ouinad udoaanaHyBYd MaTEMATHK MOJEIUIAPHU KYIIIall
MYMKUHJIUTHHU CUHA0 KYpUIIL.

Xumosira o1M0 YUKHJIAETraH acocuil xoJiatjaap. XuMosra oiaud 4YMKuaaéTrad
acoCHUi WIIMHUH XonaTiap KyhWuaaruiapaan nuoopar:

e EK 00BEKTHHUHT TH3UMIIH TaXJINIIH,

e EKHuHr y3ura xoc XxycycusiTIapuHu Xuco0Ora oaub Oomkapuiiaa Kapopiaap Kady
KWINII YYYH UKKH YITYOBJIM MaTEMAaTHK MOJEJuIap;

e EK >xapa€HuHu OoNIKapuIll MOACIUIAPUHUHI AHAIUTUK EUUMIIADUHU KYypHIII
yCyJiapu,;

e EK TexHOJIOTHK Kapa€HUHUHT CaMapaJlOpJIMTUHU TabMUHIOBUYU MapaMeTpliapHU
*apa€Hra TabCUPUHU aHUKJIAIIHUHT XMCOOIall alrOpuTMIIapy Ba yCyJuiapH,

e EK xapaéHunu Oomikapuinjga Kapopiap Kalysl KUJIUII y4yH OOIIKAPUIIHUHT
XycoOjam  ajaropuTMiiapd  XaMjJla MyamMMOJIM  HYHaITHUPWITaH JacTypuil
TabMHUHOTIIAP SPATULL yCYJIIapH,

e axOopoT/iapHd KalTa MWIUIAIIHUHT KOMIIBIOTEP YCYJUIAPU AacOCHJAa OJIMHTaH

HaTWKaJAPHUHT BU3yaJJIallraH ajJropuTMIIapHu.

Namuii sarmwmru. /[uccepranusiga OJMHIaH HATHKAJAPHUHT WIMHN SHTUIUTH

KyHlHJ1a TaCBUPJIAHTaH:

e FEK TexHOJOruk apa€HUHHM OOILIKapHIla Kapopiap Kalysl KWJIUIl Y4yH
OOILIKAPUIIIHUHT UKKWA YI4aMId MaTeMaTUK MOJENH KapaCHHUHT V3HUra Xoc
XYCYCUATIAPUHY XUCOOTa OJITaH X0JIJ1a APaTUIIIH;

e  EK ’xapa€HUHM TaxJIWJI 3THILJIA KapopJiap KaOyJl KWIHII YUYyH TaBCUSl KUJIUHTaH
OMp Ba MKKHM YT4aMJIM MAaTeMaTUK MoJelljlapra MOC XUCOOJalll alropuTMiIapu
SApaTUIIN;



e EK TexHOJ0ruK xapaéHuHU U(o1aToBUYd MATEMATUK MOJEIUTAPHUHT UITOHYJIN-
JIUTH peall 00bEKT MabIyMOTIapH aCOCHIa TACAUKIIAHIH,;

e EK TexHOJIOrMK >KapaéHUHUHT OOPUIINIa TabCHpP ATYBUYM Mapamerpiapra Moc
KOHIICHTPALIUSHUHT Y3rapuil JUHAMUKACU TaJKUK 3TUINO, yiaapra Moc rpaduk
Ba TEHM'YU3UKJIAP XOCWII KWIMHAM,

e xucoOmam Taxkpubacu YTKa3uIl Yy4YyH JacTypuil BocUTanap SIpaTHIIH,
HaTwkanap acocuaa EK  TexHONOrMK kapa€HUHM Makcajara MYBO(PUK
OOILIKapHIll YUyH Kapopiiap KaOys KUJIMH]IU, HATHXKaJlap BU3yaJUIall TUPUIIIY.

TaakKuKOT HATHXKAJIAPUHUHT WJIMHUI Ba amanuii axamusta. Vnmuii HykTam
HazapJaH JUCCEPTAlUSIHUHT TaAKUKOT Hatwkanapu EK ycymu Ownan ¢olinanu
Ka3uJiMaHM KaillTa wumoiam xapacHiaapuHu OomIKapuinl OujiaH OOFIMK HWIMHUUN
Ba3u(aHUHT SHTU eyuMiiapuHu udoaanainn. HaTwxanapHUHT amMaauil axaMHsITH
IIYHJIaK{, WIUIA0 YUKWITaH MaTEeMaTHK MOJEN, XUCOOJalll ajaropuTMiaapu Ba
JacTypiap MaXXMYH pyAalu KOHJIApHU KaWTa nnuiamaa, EK texHonoruk kapaénnapu
OunaH OoIIKapHIIIa Kapopiaap KaOyn KWJWII Ba TaXJWJI JTHINA XaMJa JIOWHXaJIall
KapaCHmapuaa KyJUIaHWIAITA MyMKHH.

HarwkajgapuHuUHr sKopuili KWIMHMIIM. TagkuKOT HaTHXalapu peal MapouT
MabJIyMOTJIApU acocuja, Xxycyca, HaBoull Tor MeTtaimyprus KOMOMHATUHUHT S-pyJa
OomrkapMacu 3-0JIOKWTa TETHIUIM TApUXHH MabIyMOTIap acoCHIa CHHA0 KYpUIIAH
XaMm/ia sSpaTWiIraH MoOJeIIap Ba AJITOPUTMIIAPHUHT SIPOKIWINTHA TaCAUKIAHIH.
Jluccepraniuss ~ WIMUHWUHT ~ HATWXKalapw  JacTypud  TabMHHOT  cudaTruia
“GissarNefteGaz” kommapuaa wnuiad YMKAPUIIHM ~ OOIIKApWIl  skapaéHHa
doimamanum ydyH KaOyn KwinHAd. Wnuiadl 4YuKuiaraH MareMaTHK MOJAEN Ba
AIrOPUTMJIAPHU  €POCTH KOHJApW MabJIyMOTIApU AacoCHAa HWIIa0d YUKapuiira
MOCJIUTH TacIAUKJaHIU Ba Oy Xakaa AHAMKOHHE(PT OYMK aKIUOHEPJIHMK >KaMUSITUTA
TaO0WK ATHII YIyH TOMIIAPUITAHIUTH XaKUIa MabITyMOTHOMA OJIUH/IH.

NimHuHr cuHoBAAH YyTUmHM. Juccepramnus umyaard acoCuid WIMHM HaTHXKayiap
Kydugarn wiMuid KoH(epeHmmsuiapAa Mabpy3a KWIMHTaH Ba MyXOKaMmaJaH VTraH:
«MyxaHIuCIUK-TIeJaroruka TabJIMMUAA WHHOBAIIMOH TEXHOJIOTHUsIap» Xaiakapo
nimuiki-amamuii - koHdepenmus, Hamanran, 2004; «Ax00pOT-KOMMYHHKAITHOH
TEXHOJIOTHSJIAPDHU €HTUJI caHoaTra TaJ0uKu» Xalakapo WIMHH-amaluidl KoHpepeHus,
Tomkent, 2005; «MexaHHKaHUHT 3aMOHABUH MyaMMOJapy Ba KeJjlakaru» Xajakapo
WIMUK-TeXHukaBuid koH(epenius, TomxkeHnt, 2006; «KacO Tabaumu HyHanmumuiapu
Oyiinuya MyXaHauc-miefaroryiap Taii€pnam, Taxpuba Ba Myammosap» PecnyOnnka
niamuii-amanuii kondepenmus, Hamanran, 2006; «Onuma aémnapHuHT (DaH-TEXHHKA
TapaKKuETHIa TyTraH ypHu» PecnyOnuka wimuit-amanuii amkyMmans, Tomkent, 2006;
«Em  MaTemMaTMKIApHMHT  SHTH ~ TeopeManapu» Pecny6nuka — uiMumii-amanmii
koH(pepenmusa, Hamanran, 2006; «MexHar Ba KacO TabluMH OaKalaBpuaT
WyHaMUIuUIapyuaa MyXaHIUCIUK (GaHJIapUHU YKUTUIIHUHT J0J3ap0 macananapu»
Pecnybnuka nnvmii-amanuii kondepennus, Hamanran, 2007; «['eotexromorus: XXI
acplia €poCTH KOPHUIITHPHUIIAA KYJUIaHAETraH MHHOBAIMOH YcCyiuiap» Xaiakapo
MUKECTA YTKa3wiraH pecnyOiuka uiMuii-amanuii koHdepenuus, MockBa-HaBoui,
2007; «XXI acpma Tor, HehT Ba reodkosioruk Tabaum» |l Xamkapo xoHbepeHIusA
matepuaiapu, MockBa, 2007; «AXOOpPOT TEXHOJOTHUSJIADUHU PUBOKIAHTHPHUIII
Wynmapum Ba 3aMOHaBUil Xxomatu» PecmyOnuka unmMuii-amanuii  KoH(EpeHIHs,
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Tomkent, 2008; «MyXaHIUCIHK TEXHUKAJApH Ba 3aMOHABUN TEXHOJOTHSIJIAPHUHT
nom3ap0d Myammoinapu» Xankapo WIMHAW-TeXHuKaBui KoHbepenmus, Om, 2008,
Axanemuk X.A. Paxmatymuaauar 100 #wmmuk TyFuiaraH KyHWTa OaFWIUIaHTaH
ATWIIYBYAH TYJKUHJAPHUHT TapKaduIM Oyiinua YTKa3wiran Xalkapo WIMHUN
koHpepenuus, bumkekx, 2009; Hamanran MyXaHAMCIUK-TIEAaroruka HWHCTHTYTH,
TATY, V3MYV, V3P ®A MaremaTuka Ba HHPOPMAIMOH TEXHOJIOTHSIAD UHCTUTYTH
cemunapaapu, 2003-2009.

HaruwkajJapHUHT YbJI0OH KWJIMHranauru. [luccepranus mas3ycu Oyitnda 17 Ta
WIMHI WII 901 3TUATaH OynuO, ynapaaH 3 Tacu WIMHHA KypHaUIap MaKoJIajlapu.
butra mactypuii maxxmya y4uyH V36ekncTon PecnyOnukacu JlaBnaT maTeHT uaopacu
toMoHuaaH ryBoxHoma (NeDGU01523, 21.05.2008) onmnras.

JluccepTauMSIHUHT TY3WININM Ba Xa:kMu. Juccepramuss WINW KUAPHUI, y4Ta
acocut 000, Xxynoca, (Qoiimamanuiran agaObuériaap Ba WIOBa OYIuMMIIapu Xamja
WUITHUHT WNDIA0 YUKapUINra Taa0WK OJTHITAHINTA TYFPUCHIATH aKT KOFO3HIIaH
noopat. Jluccepramus umm 140 6erman ubopar 6ynu6, 30 Ta pacm, 5 Ta xaasan, 94
HOMJAru amabuérmap pyixatu Ba [/ Ta WiOBaJapHU Y3 wuura onaau. Kyiuna
OaxapuiIraH UIIUTAPHUHT KHACKada Ma3MyHH KEITHPHUJITAH.

JIUCCEPTAIIUSAHUHT ACOCUI MA3ZMYHHU

Kupum kucmuga MaB3yHMHT  J0J3apOfiMrd  acociaHu®, MyaMMOHUHT
VpraHwiranivk Japaxxac, TaJKUKOTHUHI Makcaau Ba Basudanapu, TaaKUKOT
yCyJJapu, TaAKUKOT HATWKaJApPUHUHT WIMHUM Ba aMalluii axamMusiTU aHUKJAHTaH
XamJa UITHUHT KUCKaya Ma3MyHU KEeJITUPUIITaH.

Bupunyu 6061a OyryHru KyHJard TOF WILIA0 YUKAPHUII CAHOATHHUHT XOJaTH,
KOHJIApDHU KallTa WIUIalllard TypJidya Hazapuil Kapauuiap KenTtupuiuno, doiganu
Ka3uiMallapHU BYXKyAra Kenumn cabalnapu, pyJaiapHUHr (oijganu KazuiaMaap
aXpaTud OJUIIJArd VpPHU, TEOTEXHOJOTUSHUHT Oy Oopajnaru Baszudanapu, acocui
re€OTEXHOJIOTHUK yCyJIIap Xakua 3apyp Ba KEpakiu MabIyMOTIap OCpUIIraH.

1.1-6ynumaa EK  TexHonOruk kapaCHUHUHT (PU3MK-KUMEBHI acociapu,
KOPUIITUPHUIIAA  KYJUIAaHWIYBUM  TypJid  ycyJulap  TaBcu(iIaHuUO,  yJIapHUHT
uMkoHusiTIapy, EKHUHr wu3nanuin oO0beKTH cudaTugard YpHU THUZUMIM TaXJIWJ
ATUJITAH.

1.2-6ynmumaa sca ymlOy wMyamMmo Oyiinuya w3naHunoiap onmb Ooprad
TaJKUKOTYWIap, yiap odpumrad Hatwkanap, EK  TexHonmoruk xapaCHuHHU
OOLIKApUIIIHUHT 3aMOHABUI X0JaTiaapaaru mapxy 0a€H KUJIMHTaH.

1.3-0y1uMaa TagKMKOTHHHI acOCHUH Makcaad Ba Basudaaapu TaBCH(IaHTaH,
Kapa€HHU OOIIKApHIN MacajlaCMHUHT Kyhunaumu 60aéH kuiuHrad, EK TexHosormk
KapaEHUHUHT MUHEPAJl aCOCU aHUKJIAHTaH.

EK TtexHonoruk sxapa€HiapuHu OOLIKapUIa Kapopiap KaOyn KWIMII Y4YyH
OOLIKAPUIIIHUHT MaTEMaTHK MOAENH (GUIBTPALMOH OKUMHUHT Y3rapuil XyCYCUSTHHU
rndoaasoBuYM TEHIIaMa OPKaIU KyHUIaru KYypuHUIIIa
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yerapajiaHran MaiiIoHa H(x y,0)=H,(x,y) OOIITaHFUY Ba

coH
(OCE+(1—0!)H)/ r =@(X,Y) uerapaBuii mapriap ounan udonananagu. (1) macana

eunmnn0® H Ta3iuK MUKAOpPU aHMKJIaHTrad, GuiabTpanusa Te3nuru Jlapcu KoHyHH OWiaH
TOIWJIAAW .
oH oH
v,=-k— V= —k—,
OX oy
KaTJ'IaMI[aFI/I (bOfII[aJII/I KOMIIOHCHT KOHLCHTpPALUACHHU aHUKJAIO YYYH

yerapananran Maiinonga C(X,y,0)=C, Oomnanrny, (« % +(1-a)C)| =w(x,V,t)
r

0C
yerapaBuii  Ba C (X’ y,t)‘(xy)/):(xi'Yi) - i on =0 HYKHU
(X1y):(xjvyj)

mapTiaap ounan ndoganaHraH
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KOHBEKTUB AU Py3usi TEHIIIaMacUHU KapaMus.

Acocuii Bazuda xapaéunu Oomkapuin épaamuaa EKHUHT Makcaara MyBopuK
(haonusATHHM TabMHUHJIANI Ba kKapa€HJa HIITUPOK ATYBUYM XamJa KyHUJard acocuit
MakcaJylapHH amajra olmupuiira kagoiar 6epyBur napameTpiiapHU TaHJIALIIUP:

- pynaiy KaTjiaM 4erapacujaH YTyBUM peareHT cap@uHu KaMalTupuil,

- OUp TEKUC TUJIPOANHAMUK KOPUIITUPHUIIIHU TaAbMUHIIALL;

- poiinany KOMIOHEHTHUHT KUIMAaTUHU MaKCHUMaJUIAIl TUPUIILI;

- KyIyKJIapHHU MaKcaJira MyBO(MHK KOMITAII TUPHILL.

by makcammap (U) Oomkapurn KpuTepwsUTlapuHH Tammam OwinaH R wmakcan
GYHKIUSICMHE MUHUMAQJUIAIITHPHUIN XaMaa Kyhunaarn (3) MacalaHd €dYuIl OpKalld
amajra OlHUPUIAIN. TN,
RU) =] 2[C (X.U)=Cy (X L) e

0 i=

R*:Tig RU), RU")<e,
U,<U<U,, Q={,q,,q9.}.

by epna C (X, U) — t Gepuiran BakT MOMEHTH aHUKJAHTaH (X, y) HyKTaJard
eunM, Cp(X, U) —doligaim KOMIOHEHTHUHT Tajgad »TwiraH Kuiimatu, U -
KOMIIOHGHTJIapJlaH HWOOpaT BEKTOp, Y — KyHwIaéTraH apajamMajard KHCJIoTa

(3)

xonuenrpanusicu, ,,0, — xynykmapmaru nebur, V — ¢unsrpanus tesmurm, £ —

OepuiraH KHYMK MUKJIOp Ba OOLIK. YIIOy MacalaHM €4MIl YUyH Kyiuaarua Oomkapys
KpUTEPUSUIAPUHU KUPUTAMU3!



0<Q <Q Oepwiran OpadWKaa KyAyKIap MaxCyJIOPIUKIApH WHFHHINCH
Q mIyHmail TaHIAHCHUHKH, HaTWXKaga OepWiraH TEHIJaMaJapHd MOC MHIapTiapiard

CUYMMUHHHT Yerapajia XucoOJIaHTaH C_3(X, y,t) kuiimatnapu makcan ¢ymkumscu R(U)

ra KyMwiraH MUHUMYMJIMK IIapTiaapyuHU KaHoaTiaaHTHpcuH. Iy Ounan uerapamaru
KOHLEHTpAIs MUKJIOPH Y3rapUIIUHU OOMIKAPHUILI UMKOHHUITH XOCHII OYIIaau.

R@) =] X IC.(5U,Q,1)-C,\y(SU,Q 1k,

RT=ming RQ) R@) << @
szqi’  min S‘qi‘gqmax

by epna SU; — cypyBun Kyaykiap >KoMIamrad HyKra.

CypyBun KyAyKjIapAard KOHLEHTpalus MUKJIOPHUHHM OepuiiraH BakT JaBOMHJIA
apajamiMaZard peareHT MUKIOpPM Y HU TaHjam  XucoOura MaKCUMyMmra
spumitupaaurad Kb EK sxkapaéHuHm Oomkapuil Macaigacd ydyH KyWujaaruga
MaTeMaTUK MOJEIHU E3UII MyMKHH.

N,

R(y) =X [C(SU, t,7)-Cy(SU, t, )] dt,

]
-

R*=r;1eig R(y), R(r)<e, (5)
0<y <10

Nxxunun 60061a EK >xapaénunu Oomkapuiiga Kapopiap KaOysl KWIHII y4yH
TaBcu( KWIMHTaH MaTEeMaTHK MOJETHU H(OJaTOBYM TEHIJIAMATIAPHU EUMIIHUHT
TypJii yCyJIJapu Ba YJApHUHT MacajlaHW €YMIl HWMKOHUSATIAPU TaxXJuid STHIHO,
TaKpUOUil-aHATUTUK €UUMIIAPHUHT Y3ura xoc ad3auldKiIapy Ba ylapra KyWuiaaural
MYyausiH YEKJIOBJIAP KEJITHPHUIITAH.

2.1 - 6ynumma KOHBEKTHB AUQPGY3Us TCHITIaMACHHUHT aHAUTHK €YMMHU TEKHC
Ba y3rapmac (uUIbTpalus TE3IUTU XUCOoOUTra Typiu Xui anmamTupunuiap: Jlamnac,
®ypbe Ba ['puH anMamtupuniapu EpaaMuaa KeITUpUO YMKApUITaH.

TaBcusi KWIMHTaH MAaTeMaTUK MOJEIHU TaOuMi >KapaéHiapra MOCIUTHHU
tekmupuin Makcaguaa EKHuHr runponmnamuka MacanacuHu euuinjga byOHOB-
lMan€pkuH yCysn KyJUlaHTaH XoJaT yUyH HATHKAJIAP OJIMHTaH.

ANTaNITHK,

2 2
0 I_ZI +8 I_ZI =igi+f(x,y,t) (6)
oX oy y ot

KYpUHHUIIIATH (QUIBTPALIMOH OKUM TEHTJIaMacu H(X, y,t){t £=HO(X, Y) Gouuianruu Ba

al—l (Xl y, t) o o k K
o =0 wyerapasmii mapmiap Ownan Oepwiaran OyiacuH. by epma X :m_,u’
r .

N
f(x,y,t) =—k'l|f| Zqi ()6(X—X,¥Y—V;). By ruapomMHaMHK MOJeN YUYyH XOCHIT
i=1

KHJIMHTaH aHAJIUTHK €YUM



nzX m

H=H,+> > Cos Cos M V(1) (7)
n=1 m=1 a b

KypuHuiga 0ynaau. Ymly eduMra MOC HaTHKaJapHHU OJIMII MakKcaauja TaXMUHUN

oObeKkTIapra MYyJDKAJIAHTaH KaTTAIMKIAp YYyH Ta3WWK MUKIOPU aHUKJIAHTaH Ba

HaTWXKajJapra Moc TeHruu3ukiap l-pacmaa TacBUpiaHraH.
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X - KyIOBUM KyyKJap, % - CYpyBUM KyIyKJap
1-pacm. XucoOam HATHKAJAPH OYiiN4Ya TA3HMKHUHT TEHMU3UKJIap rpadguru

OnuHran HaTwXanap TaxJIWwIM IWIyHH Kypcaraauku, EK — TexHomormk
Kapa€HJIapyUHU OOLIKapUIIa Kapopiap KaOysl KWIUII YYYH TaBCUSl STHWITaH MOJEIIap
XKapa€HHUHI (PU3UK XYyCyCHSTHUIa MOC KelaJu Ba yjapAaH OOUIKapuul >kapa€HHUIa Ba
axOopoTiiapHu KaiTa unuianiaa GpoiigaiaHuIl MyMKHYH.

AHaIUTUK e4uMJap MyailsiH 4eKJoBiIap OWlaH XyCyCHH XoJulapAaruHa XOCHII
KWIMHTAaHU YYyH KYyWWIraH MacallaHu €UHuIlJ]a COHJIM-TaKpUOUIl yCY/UIapHH KYIIIaln
axtuéxku Tyrunanu. UlyHuHT yayH 2.2 - 6ynumaa Oup ymgamiam MOACIIapHHU SUHII
YVUYH KYJUIaHAIUTaH COHJIU-TaKpUOUI yCyIiap Ba yJIapHUHT XUCOOJIaIl allrOpUTMIIapu
TaBcus KWIMHTaH. OJIMHTaH COHJIM HATWXKAJAPHUHT HWIIOHWIWIMIU Ba TYPFYHJIUTH
cUHOB (pyHKIUACH EpaMuaa XucoOaam Taxxprudacu opKaiu TeKITUPUITaH.

2
D ‘fo ~U ‘Z—i— f(x,t) = m‘z—f, d.,=1 ¢_,=1 ¢ =1

Macalla Y4YyH YeKJIH-allupMmaiu CcXeMajapHu KyJiad, COHJIM-TaKpuOui ycynnaa
X t(x-1)

HaTmXkanap oJWHTaH. AHUK euuM cudaTtuaa C=e (GyHKIUSHUA 0710, BaKT
KaJamMu Oyin4a YHUHT KUWMAaTJIapuHU OJMHTaH COHJIM KuilMaTiap OWslaH TaKKOCIaIll
HaTwxkanapu l-xanBaniia KeITUPUIITaH.
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1-xanBan

TakpuOuii Ba aHUK e4uMJIap KaABaJIu

t=0.4

X TakpuOuii — Xt Xaronux
0,00 1,0000000 1,0000000 0,0000000
0,10 0,9647796 0,9646403 0,0001393
0,20 0,9384463 0,9380050 0,0004413
0,30 0,9201964 0,9194313 0,0007652
0,40 0,9094670 0,9084640 0,0010030
0,50 0,9059281 0,9048374 0,0010907
0,60 0,9094709 0,9084640 0,0010069
0,70 0,9202030 0,9194313 0,0007717
0,80 0,9384530 0,9380050 0,0004480
0,90 0,9647832 0,9646403 0,0001429
1,00 1,0000000 1,0000000 0,0000000

Hatwxkanapau counu Ttaxjaun »tum EK  skapaéHuHum Makcaara MyBO(MHK
OollIKapuIia Kapopiap KaOysl KWIHILI y4yH TaBCUS KWJIMHTAH MaTeMAaTUK MOJEIiap
Ba XMCOOJIAIl aNTOPUTMIIAPUHUHT UIIIOHYWIMIUTHHU KYpcaTau.

2.3 - 6ymumaa EK texHomoruk »xapaHiapuHu OOIIKapHUIIIa Kapopiap KaOys
KWW yayH Kymlanamgurad (1) Ba (2) MacanmaHu €4 Y9yH WKKH YIT9aMIIH
MoOJleJlIapra MOC XHMCOOJall alropuTtMiiapu Kentupwirad. Wkku — ynuaminu
MoJeJUIapJiad Oup YimyaMiau MoJesuiapra YTUIN YYyH YEKJIu alupmanap yCYJIUHUHT
UYHAIUIUIK Y3rapyBUMIN MIAKIUIaH (oii1alaHuIIraH.

Kyiinna my ycynaan Qoiinananran xoiaja HOMabiayM XaJJIapHUA TOMUILAA TYTYH
HYKTaJlap yYyH KYJUIAaHTaH YeKIU-alupMaid anMamTupunuiap taBcupiaanamy. (1)
Macalajiard Ta3iuK MUKJIOPUHU aHUKJIAIl €YU YUYH:

H 2—H" 1 S O
mhl]ﬁ—__z(kHlj I+lJ(HI+l] 2) klj IJ(H Hl—l,zj)+
0,57 h,

1 n
+h [IJI]+1(HIJ+1 ) li'J(H

2

n n
i,j—l) + fi,j ,

1
Hin}rl_Hin;rE 1 1 1
mhi,jﬁT:E(kl j+ IJ+1(HI j+1 2) klj I](H

n+%
- Hi,j—1)+

1 n
+h_2[ki,j+1hi,j+1(H :

ij+l
2

n+1) k|J |J(Hir,]+1 H n+11)+ f

(2) macanagars KOHIIEHTpANUs KUAMAaTHHU TOIUIT YIYH:
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1
n+=

C .2 —C-n- h+1 h+1 h+1 *a. 1 h+1
SO 2o (Ol —Cl) —a (O ~Cli )+ 2 o] e+
057 hz T T j i h, 1] Vi
byia, h+l n+l n . 0oL . ]
+—(C, .2 IlJ) ¢, C/" + (aJ+1C -a,C;)+bja,,Cy +bja,C; —q,C + ",

h, "

1
cri_c 2 h h h h h h
m# (am(C 2 _CMy—a, (CM —CM))+bja,, (CM, —CMy +

i,j+1

1 1 1 1
b3, (O ~Cl) GOl + 28,0 ~aCl ) +hia, O +biacl  ~q gl + 1"
1 e : . ,
YeKJM-alupManyd  anMmamTupuinuiapaad  ¢odgananuwiarad.  Ymly — xucooOuaii
xapa€unapu Oyiimya KeWuHru Oyaumiapia HaTWKajlap OJWMHraH Ba CHHOB
MabJIyMOTJIAPU YUYH OJIMHTaH HAaTHUKalap TaXJIMJIA KEJITUPHUITaH.

Yuunum 600aa EK TexHonoruk xapaéniapunu OOIIKapuUIlga Kapopiaap Kaoys
KWINII Ba MabiaymoTiiap Oa3acUHM TYJIUPHUILN YUyH SIpaTWITaH alrOpUTMIIApHU Ba
JACTypUil TAbMUHOTHU UIIOHYWIMIUTHUHYU TaCIMKIIAII MaKcaauaa aBBajaru Oynumiapaa
unuiad YuUKWIraH OWp Ba MKKW YIYOBJIM MOJEulapra Xamja ajlropuTmiiapra Moc
HaTWXKajap peasl 00bEKT MAPOUTIapUia CHHAO KYPUIITaH.

3.1 - 6ynumma unuTad YMKWITaH AITOPUTMIIAP Ba JAaCTypUid TabMHUHOTIAPHUHT
UITOHWIWJIUTUHU TEKITUPUII YUyH XUCOOIall HaTUXKATAPUHUHT OEpUIIraH MEXaHUK Ba
GU3NK XycycHusTIapra MOCITUTH KenTupuiarad. butra x=450 Hykrama KyroBum Ba
outrra x=400 HyKTama CYypyBYM KyAYKJIap WIUIATAITAH Ba3WAT YIYH KOHIICHTPAIUS
y3rapuim 2-pacMia TaCBUPJIAHTaH.

VHr derapaza KOHIGHTpanus KHHMATHHHHT Te3Ja OpPTHIIMTa ca6a® yHTa
KHUCJIOTAIM UIIKOPHUHT 03 BaKT Wuuja e€Tu0 kenraniauruavp. Yam derapa XailJ10BUU
KYJAyKJIaH aH4a y30K OYJIraHJIUTU YUyH Kapaia€Tran BakT JaBOMHIA yHAA OOILIaHFUY
KOHIICHTPALUSI MUKIOPU CaKIaHUO TypaJiu.

CA
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O T T T T T
0 100 200 300 400 500

XV

2-pacMm. KoHlleHTpanusi MUKIOPUHH Y3YHJIUK OYiin4a IMHAMHKACH
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doifaii KOMIIOHEHT KOHUEHTPAIMSICH KUMMaTH Y3rapuiiuHUHT Juddy3us

ko3 Punmentu (D) ra Oormukmuk xycycusitu T = 900 cyTka y4yH KeNTHpPWITaH.

bynna muddyszus xodxpdunmentu mMukgopu D > 1 xomatupa KOHUEHTpanus Te3

TapKaJUIIMHYU, aKC XOJJa S’bHM HOJITA SIKMHJIALITaH CalWH KyJa CEKHMH TapKaJIWII

xonatu Ky3arwiamu (3-pacm). ByHmaH Xymoca KwinmO aWTWUII MYMKHHKH, arap

TEXHOJIOTUK UMKOHHUATIAp MaBxkyna Oynca audpdysus TapKaiuiid HUCOATaH TEKHC
oynumym yayH D > 1 OYaumuHu TabMUHIIAIT KePaK.

CA
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S 130 250 370 450 500 X(m)

3-pacMm . Konnenrpanus y3rapummau 1uppy3us kodppuunenTu
y3rapuuura OOFJIMKJIUTH

Maskyp OynuMIa TaJKUK STUIAETTaH KUPYBYM MapaMeTpiapHUHT cudatiu
TabCUPUHU YPTraHUII Makcaaujaa Oup YI4OBIM MOJEIIap Ba yjlapra MOC XucoOJaill
anropuTMiIapu Kapanaau. byHna myHmall mapameTrpiap TaaKUK STUIAIUKH, yiap
¢doilmany  KOMIIOHEHTHUHI  TYJIUMK  TYHUMHUII  KO3(PPUUUEHTH, KyHuinaéTran
apajammMaaari KucjaoTa MUKJIOPUHU aHUKJIOBUM Y-KUMEBUM peakius KodPUIIEHTH,
(dbunpTpanys TE3JIUIU Ba Ky 1yKiIapjaaru Maxcyanopaukaup. Ynapuunar EK xapaénura
TabCUpU OJIMHTAH HATWKalap acoculla TaxJIWiI JTUIraH Ba KOHIICHTpalus
KUIUMATUHUHT  y3rapuill  JUHAaMUKacMHU UGOJaloBUM KajaBajl Ba Tpadukiap
KYPUHUIIJA KEITUPUIITaH.

Bomkapuin tTuzumiiapu oaaTaa OOMKapuIl OOBEKTUTa AapX0Jd TabCUP ATHUII Ba
ylapHu Oaxojaml MMKOHMSITUra 3ra sMac. Yiap Oy TabcupiiapHu OMpMYHYa BakT
KeiiuHpok Oaxonaiiaun. Ba anbarrta, OyHIa KallTyBuM ajoka Ba TYFpUIIAI KapacHuU
cogup Oymaau. YHu 4-pacmaa udojagaHran OOMKAPYBHUHT aCOCUM KOMIIOHEHTIIApH
opkanu udonanam MyMmkuH. bynga EK Texnosnoruk xapa€HuHH OoONIKapuuiia
KapopJyap KaOyJl KWIUII y4yH TaBCUSl KWIMHIaH MaTeMaTUK MoJielira KUpyBuu Oapua
napaMeTpiap XakuJlard MabJIyMoTiap OONUIaHFUY  MabJIyMoTiaap cudartuia
cakjianaau. Ma3Kyp MOJEUIapHU €UUIl OpKalu Ou3 mnapameTpliapHUHT (PU3UK
apa€Hra TabCUPUHU YpraHaMHM3 Ba MHUPOBap]] HATIXKaAa Makcaiara MyBO(DUK
Kapopiap KaOyn Kuiuil OujaH MyailssH Mabiaymotriap 0azacura j3ra Oyiamus.
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Spatunran mactypuil TAbMUHOTHUMH3 3Ca Ma3Kyp MabiIymMoOTJap 0a3acHMHU eTapiauda
KEHTaUTUpUII Ba OOMUTHIII UMKOHUHU Oepajiu.

MABJIIYMOTIIAP BABACU
bonuranrnu BomkapuiyBun
MabIyMOTIAp M TusumEMEr Taxpuba
MaTEMaTHUK HaTWXXaJIapnu
MOOCIN
bowxkapuw xucobomnapunu Kapop kaOyn
WAKTIAHMUpULL — ®|  Kuum yuyH
3apyp
MabIyMOTIAp

\/

4-paCM. BOIHKapyBHI/IHI‘ acocui KOMITIOHCHTJIapHU

3.2 - 6ymumaa EK xapaéamapuau Oomrkapuiiga Kapopiaap KaOya KWW yayH
IOKOpHJa HNUIad YMKWITaH OOIIKAPHITHUHT MAaTeMaTHK MOJEIH, XucoOmalm
QIrOPUTMU Ba JAacTypuid TabMHHOTHHHM peal IMApOUTIAp YUYYH SIPOKIWIMTUHU
aHUKJIAIl MaKCcaJauJa aHUK OOBEKTra JOUp KaTTaJUKIAp YYYH HKKH YI4amiIu
MoJIeJIapra MOC JacTypyuil TAbMUHOTIIAP UIILJIATUJITaH Ba HATHXKAJlap OJIMHTaH.

Q2 5500 5 500

5-pacm. CypyBun Kyayk mapkasaa oyaranaa 90 cyrkagaru
KOHLEHTPALMUSJIAPTra MOC YU3HKJIAP

14



KonuenTpamuss MUKIOPUHUHT CUMMETPUK Tap3[a Y3rapuilll HUKKH YI4amIiu
MOJICTHUHT, YHra MOC XHCOOJall aJropuTMU Xamjaa TY3WIraH JacTypJIapHUHT
XKapa€HHUHT (UMK Ba MEXaHWK Y3rapuiljapura MoC SKaHJIUTHHHU Kypcatamau (5-
pacm).

Onatna uxtuépuil epoctu kownapunu EK ycynu Ounan unuia®d dyukapuin
*apa€HuJla YHUHT MablIyM XyCycUsTIapu OViinua aBBaj Oyiokiapra axpaTuO oauHaIu
Ba K€TMa-KeT JIeApiu y3apo OOFIMKCU3 UIITAa0 YUKAPHUILITa TABCUS STUIAH.

HaBowuii Tor meTamnyprusi KOMOMHATUTa Kapauuid S - pyJa OOIIKapMacCHHUHT
ypaH KOHMHU unuiad yukapumgara 3 - 6aoku 1980 fimutap ypranapuna Tyna unuiad
yukapuiga Qoiinanann® O0ynaunrad. by 00k ydyH OONUIaHFUY MabJIyMOTIap OuiaH
Oupra OyTyH wHILIa0 YMKAPUIN JaBPU YUYyH TapUXUW MabIyMOTIap CakjJIaHTaH.
Kynyknap xakugaru Oapya MablyMOTIap KeITHpWIraH. YmoOy peal IIapouT
MabJyMOTIapu OyHuua U3MaHUILIAD HATWXaJapu CUHAO KYpuiau. Xap Xui
BaKTJIap y4yH OYTyH TEKIIUPWIAETTAaH 103a]]a aHUKJIAHTaH KOHIEHTPAlUs MUKIOPHU Ba
Ta3WUKHUHT Y3rapuil KUAMATIIApU TaBCUA KWIMHTaH. byH/Ia KOHIIEHTpauus acoCaH
KYIOBUM KYIYyK aTpoduaa ce3wiapiu MHUKIOpAA Yy3rapuiiu Ky3atwianud. Kartmampgax
IOKOpHUIard KyIOBYM KyayK arpoduja Aespiiv OOLUIaHFUY KOHIICHTpAIUs MUKIOPHU
CaKJIaHA/IH.

5417

6-pacm. 120 - cyTka yuyH 1 -dyerapaBuii IIapTAaru KOHUEHTPAL M
y3rapumu
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[IyHUHT y4yH IOKOpUJAard KYyIOBYM KyAYyKjiap *oialliraH KaTJIaMHUHT OyTYyH
KUCMUJA Xadu Tyja (UIbTpallMoH XapakaT coaup OYaMaraHuJaH KUCIOTaIU UIIKOP
etu6 kenmaiau. Kopuitupuin sxapaéuu xanu Oonuianmaran Oymaau. Bynnaih xonat
¢u3uMK Ba MEXaHHMK >KapaéHjapra Tyia Moc Kenaaud. by Ouiian KOHUEHTpaius
MUKJIOPUHHHT y3rapuin cudaty uiiad YuKapuill MIapouTUra MOCAUp JeTaH XyJocara
KEJTUII MyMKHH.

AvMo 120 cyTkagarw HaTIKalap TaxXJIWIA aBBaITHIAH OoIIKada, SHHH
KOHIICHTPAIUSI TapKAJUIIMHUA OyTYH TEKIIUPUIAETraH KaTjaaM/Ja TEeKUC TapKaIUuIINHU
kypcaraau (6-pacm).

by nHarmxkanap 3-0j0K derapansapu oYWK (SbHH OMPUHYM dYerapaBHii Macalia
C|, =C,) Oynram xom yduyn kentupunau. Xyiam IIyHAad HaTwkamap 3 - 070K

yerapanapu €nvK (IbHH WKKHHYHM YerapaBUil macania Z—E =0) OynraH XoJ y4yH Xam
A
OJIMHTaH.
[Mynnait kunud, EK TexHonoruk xapaéHuHu Makcaara MyBopuk Oomkapuiiia
KapopJiap KaOyJ KWINII YI9yH KyHuaaru Bazudanap xan dTUaau:
EK 00BbeKTHHU TU3UMIIM TaJAKUK ATHUIL,
axOOpOTIapHM KailTa UIIIall,
MaTeMaTUK MOJICTUTAIITUPHIIL;
XpcoOJall aaropuTMIIapy SpaTuIl,;
00beKTra MyJDKaJjIlaHTaH AacTypJan,
XpcoOJall MalllMHACHIa HaTUKanap OJIul,
xapa€HHU OollIKapuiiga Kapopjap KaOynl KWIUII YYyH OJIMHTaH
HaTWXaJapHU TU3UMIIM TaXJIWJ STHUIL,
» Kapopiap KaOyJ KWIHII y9yH MabJIyMOTJIap 0a3acHHU SpATHUII Ba YHIAH
dolnananui yciyOuHU KYpCaTHILL.

YOy Bazudanapaan keaud yukuo, OOIMIKaApUIl CTPYKTYpacu Ba YHUHT Xap Oup
Oynumnapu TaBcudu, OOIIKApPYB KPUTEPUSUIAPUHUHT >KapaCHHUHT Y3rapuiiura
TabCUPU HATIDKATAPH, YJIAPHUHT Taxjuiapu 3.3 - OynuMmaa makutantupwirad (7-
pacm). Maskyp Oyaumaa EK Texuomoruk skapaéHMHHM Makcaara MYBO(DHK
OollIKapuIlia Kapopiap KalOyn KWIHII Y4YyH TypJad XWwil [apaMeTpiapHUHT
KOHIICHTpAIUsl y3rapuiiura TabCUPUHU YpraHyBUM OUp HEUYTa aHHUK Macaainap
Kapanrald. Kyinaa yinapiad aipuMIIapuHu KEATUPAMUS3.

Hactna® cypyBuM KyIOyKIard MaxCyJJOPJUKHHU  Y3TapTUPUII  OpKajiu
KOHIICHTPALUSI MUKIOPUHM Y3Trapuill JUHAMHKACH aHUKJAHTaH. 4 Ta KYyIOBYM KyAYK
UILIATHIITaH 00bEKTIa KyIOBUH KyaykiapnaaHn oupu (5, 5) HykTara »KoWIamTHPUITaH
Oynu0b, cypyBuM KyIyKaard JOeOUT MUKIOPUHM TypJu4ya Y3rapTupuO, HaTUxKaiap
OJIMHTaH.

YVVVVYVYY
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BOIHKapI/IIHHI/IHF MaKCaAWHHU aHUKJIAIl

!

YMyMuAN MabIyMOTIIAPHU KUPUATHULL

v

bouikapuiira Tabcup 3TyBUH
rapaMeTpJIapHUHT OOIUTAHFUY
KUWMATWUHW KUDUTHTIT

»

BOHIKapI/IIHFa TabCHUP 3TYBUYH
mapamMCTpIapHUHT KI/II\/'IMaTI/IHI/I TaHJIaIll

4

H - Ta3iink MUKIOpUHH,
V - KOPUILITUPHII TE3TUTUHH,
C - KOHIIEHTpAI¥s MUKJIOPHHH aHUKJIAIIT

A 4

R(C)-taoByT PyHKIMSICHHNA aHUKJIAIIT

Harwmxamap
KOHUKAPINUMH ?

Harwxanapau
YOIl ATHUIII

/-pacM. BomIKApUIIHMHT KOMIIBLIOTEP MO/IeJIM CTPYKTYpPacu
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Xucobnam Hatmxanapu 1 = 91; 200 cyTkanap ydyH TaxJIui STHITaH. 8-pacMaa
taxiun Hatwkamapu | = 91 cyrka yuyn Oepwiran. Yuaa (10, 10) Ba (10, 20)
HyKTaJapJard KOHIEHTPAIUsd KNAMATIAPUHUHT OJTYBYH KyIYKIard JeOUT MUKIOPUTA
OOFJIUKJIMK Tpauru Kypuiras.

C
55
4,5 =10:10
= 10:20
3,5 —
25 | | | |
Q
100 200 300 400 500

8-paCM. KOHHeHTpaHHHHHHF BaKT 5’73rapnmn AaBOMHUIAA TYpPJIH XHWJI
MaxCyJI0pPJ/JIUK YIYH XHCOﬁHaHI‘aH KHﬁMaTﬂapH

OnuHran HaTWXanap/lad IIyHU XyJoca KWIWII MYMKUHKH, KyIOBUM KyIyKIaH
y30KJa >KOWIAIraH HyKTaJllapJard KOHIEHTpalus MHUKIOpPU KyIyK arpoduiaru
HyKTaJlapJlarl KOHIICHTpallusi MUKAOpUra HucOaTaH Te3poK opTuO Oopanu. bynra
cabab cypyBUM KyJIyKJIard MaxCyaA0PIUKHUHT OMIUPUIUITUAND.

OHau Kyhujaard Oomkapuin MacanacuHu kapaiinuk. EK sxapaéuunu mynpai
Oomkapuin Kepakku, cypyBun Kyaykrna 360 cyTkagaH cyHT ¢oiigaad KOMIIOHEHT
KOHIECHTPALIMSICHHUHT ~ ypTaya KAWMMATH KyMWIAETraH peareHTAaru KHUCioTa
KOHIICHTPAIMSICUHU TaHjgam Xxucobura maxcumymra spumicud (Cy, = 9,4 mr/m).
Kyiimnran wmacamaHu eudminl y4yyH KyWWIa€TraH »dSpuUTMajard Y  KHUCJIOTa
KOHIICHTPAIIMSICHHUHT Y3Tapuill 4yerapacud pean (akTopiiap OpKadud aHHUKJIAHA[U.
BU3HUHT MabJIyMOTIAP/A Y HApAMETPHIHT YIIYOBCH3 XonaTnard Kuiimariapu 0,05107
<y < 0,510° gerapaga 6yamm.

Kyiwiran wmakcaara spummm yuydH (1) - (3) macamaHm y HHHT TypiiH
KUiiMaTiapyja e€4yaMu3. Y HUHT KUHMAaTUHU TaHjuaml Oy mnapamMeTpiapHU Y3rapuill
OpalIMKJIApUHKM TEHI WMKKHUra OYNIuIll ycynu €paaMujia amaira omupuiand. OIuHraxn
HaTHXKaJlap 3ca 2-)KaJaBayijia KeITHPUIITAH.

vy = 0,05; 0,075;...; 0,5 map yuyn (1) Ba (2) macamanap eqmnd, OyTyH MalI0H
Oyiinya KOHIIEHTpAI¥s KUUMATIapy XHCOONaHraH. 2 - >KagBaijaru 3 - 7 YCTyHJap
CYpyBUM KyAyKjiapJiard KOHIEHTpauus KuilmaTinapuaup. Xap cadap OJUHTaH
HaTWXKajlap KOHUEHTPAUUSIHUHT Tajlad 3TUIraH KuiMatiapu Ouiiad TakkociaaHaau. by
’KapaéH Hatmkanap Oeprras (¢ = 10™) aHMKINKHYM KAHOATIAHTUPTYHYA TABOM DTaIH.
buzHuHT MUcoIuMU31a OSIIMHYY Kalamia Yoy mapT Oaxapuiaan.
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2-KaaBal
CypyBuu Kyaykjaapaaru ¢oiiiajm KOMIOHEHT KOHIEHTPAIUSICH

Ne xyn. v 0,05 0,078 | 0,092 | 0,106 | 0,162 | 0,275 0,5
Onruman
1. 9,398 7,665 | 8,905 | 9,251 | 9,487 | 9,887 | 9,995 |10,000
2. 9,383 7,642 | 8,882 | 9,232 | 9,474 | 9,883 | 9,994 |10,000
3. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000
4, 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000
5. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000
6. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000
7. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000
8. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000

9. 9,381 /7,638 | 8,880 | 9,230 | 9,473 | 9,883 | 9,994 |10,000

10. 9,398 7,665 | 8,905 | 9,251 | 9,487 | 9,887 | 9,995 |10,000

11. 9,383 /7,642 | 8,882 | 9,232 | 9,474 | 9,883 | 9,994 |10,000

12. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000

13. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000

14. 9,379 7,634 | 8,876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000

15. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000

16. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000

17. 9,379 7,634 | 8876 | 9,227 | 9,471 | 9,882 | 9,994 |10,000

18. 9,381 /7,638 | 8,880 | 9,230 | 9,473 | 9,883 | 9,994 |10,000

Ypraua | 9,382 7,639 | 8,880 | 9,231 | 9,473 | 9,883 | 9,994 10

EK >xapaHuUHUHr MypakkaOJWru Y4yH MOJEN MapaMeTpjapuHu TaHJIAIl
Oupaanura sMac, OaJIku KeTMa-KeT amalra omupuiaau. [ uapoauHaMuk napameTpiiap
EK xapa€uu ydyH ruapoauHaMuK MojenjaaH ¢oinananub tannanaau. by xonna
YUKYBUM MapaMeTpiap €K THAPOJMHAMUK Makcaj uderapajapJaH OKUO YTyBUYM Ba
KUPYBUU CYIOKJIUK MUKIOPUHM MUHUMaTamTupuiiaup. TaxpuOaBuil KuhMatiap
cudaruga sca aBBaNTM KalTa HIUIANIAA KYJUIAHTaH JMHAMHUK KaTTaJIWKIapAaH
dornananunaau. Cynrpa nudgdy3roH Ba KUHETHK NapameTpiap TannaHaau. by xonga
YUKYBUM TMapaMeTrp €KUM OXUPrd MakcajJ CYpyBUM KyIAyKIard KOHUEHTpaLUSIHU
MaKCUMAJIJTAIITUPUIILIaH HOOpaT.

XVYJIOCA

JMucceprauusa umuaa EK texnonoruk xapa€niapuHu OOLIKapHUILAa Kapopiap
KaOyJl KWIMII YYyH MaTeMaTUK MoJeJiap, XUcoOJjall aJropuTMiiapyd Ba JacTypliap
MakKMyacHu UIUIA0 YMKUIAU. TaJKUKOT HaTHXKanapu Oyinya KyHuJaru xyjocalapHu
KWJTUII MyMKHH.

1. EK ycnyOuéTuHM T€OTEXHOJOTHUK >Kapa€Hyiapra TaaO0WK KUJIUII XOJucCaIapH
Vpranuiay Ba TAAKUKOT O0BEKTH cu(aThaa TUZUMIIN TaXJIU STUIIIN.
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2. EK TtexHomoruk xapa¢HWHH OOIIKapuIIAa Kapopiap KaOyn KWIWII Y4YyH
OOILIKApUIIIHUHT OMp Ba MKKU yadamin MaremaTuk mozeapu EK >xapaéHUHUHT
(U3UK XyCyCUSTIApUHU XUcoOTa OJIraH X0JAa SpaTUId.

3. EK xapaéaunu Oomkapuiina Kapopiap KaOyJ KWINII Y9yH TaBCUs KUJIMHTaH
TUAPOJMHAMHUKA Ba KOHBEKTUB-TU(DPy3Us TEHIIaMallapUHUHT TaKpUOUN-aHATUTHUK
euumiapu (QuiabTpanus TE3JIUrd XamJa KOHBEKTUB auddy3us kKodpduureHTu
y3rapmac Oynran xonga ['pun ¢yHkuusicu Ba @ypbe amMallTHUpULLIApU EpaamMujia
MyalsiH OOIJIAaHFUY IIAPTIAAP YUYH XOCWI KWIMHAM. TakpuOuil-aHAaTUTUK €4UMIIapHU
byOHoB-I"anépkun ycynu €épaamua OJdMHTaH X0JI YUYH UIITYH aIrOPUTMIa MOC J1acTyp
TabMHUHOTIIAPU APATUINUO, YIAPHUHT UIIOHWIMIIUTH 00BbEKTra MOC KaTTaduKiIap Ouian
TEeKIIUPUII]IH.

4. EK TexHONOruMK »XapaHWHU OOLIKApUILAA Kapopiap KaOyna KWIHIL Y4YyH
KYJIJIaHTaH YeKJIM alMpMaid aJMallTHpuiuiap Taakuk KuianHaétran EK oObexTmma
CYpyBUM Ba KYyIOBYM KyIyKJap y4yH MaxCyC HYKM Ba 4YerapaBuil HyKTajlapJaru
XyCycui IapTiapHd XucoOra ojraH XoJjja Oa)kapuiad xamja KyHuiaraH macana
COHJIM-TaKpUOMN yCylJa 4YeKJId alupMald XamJa MOHOTOH ajJMallTHpHUILIapHU
camMapaiu KyJuiall OpKaJId UUIIIu.

5. XucoOmam anroputmiapu €paamMuga XOCWI KWIMHTAH —MabJIyMOTIap
0azacumaru ax0opoTiIapHU KailTa UIUIall HaTHXKacuaa HadakaT KyAyKiap Kouaamrad
HyKTajapja, Oajku 6apya TYryH HyKTajdap/Ja MacajJaHUHT €YUMJIapu aHUKJIaHIU.

6. Onuaran Hatmxkamnap acocuma EK skapaéamam mMakcaara MyBO(MUWK TaIIKUIT
ATUWITaH OOWIKAPUIIIHUHT YMYMHUUM CTPYKTypacu TaBCUS KWJIWMHIA Ba Xap Oup
OolkapyB OVIMMUHMHI Makcajaiapu TaBcudianau. bup Heuta OomkapyB
Kputepusiapu €paamuga mMakcaa QyHKIUSCUHH MUHUMAJUIAIITHUPUIL Macajlacu Xal
ATUIIN.

/. EK >xapaéHuHu OOUIKapuIill y4yH Kapopyap KaOyj 3THINJIa UIITHPOK 3TYBUU
napaMeTpJapHUHT KOHUEHTpalus JIUHAMUKAcUra TabCUPU OJIMHTAaH HaTWXKalap
acocuja TaxJui dTUIIN.

8. Slparmnram  xucoOnamr — aNTOPUTMIAPUHUHT  WIIOHWIMrd Ba  EK
KapaCHUHUHT (DU3UK XYCYCHUATHIa MOCIUTM pean OOBEKT KaTTaluKIapyu acocuia
Xamja CHHOB (PyHKUHUSICH EpamMuia TaCAUKIIaHIH.

9. TagKWKOT HATMXKATAPWHUHT WIIOHWIWIMTH Ba SIPOKIWIUTH peaj IIapouT
MabJIyMOTJIApU acocuia, Xxycyca, HaBouil Tor Metamyprus KOMOMHATUHUHT S-pyJa
Oomkapmacu 3-OJOKWTa TETHILIM TApUXUA MAabIyMOTIAp acocuja CUHAO KYpWIIIH.
Huccepranusga  MIIMHUHT  HaTWXKalapu  JAcTypud  TabMHHOT  cudaTuaa
“GissarNefteGaz” Ba “AngmxonnedTs” OAX napna unniad YMKapHUIIHA OOINIKAPHILI
*)apaéHuaa GolaaIaHuI YIyH KaOya KUIMHIH.

10. Onuuran HaTWXxamapjaaH ubopar MabaymoTiap Oa3acu EK TexHomormk
Kapa€HUHU OOIIKapuIlaa Kapopiap Kadysl KWINII yUyH 3apyp axOopotiap maHOaura
annangu. EK skapaénmnu makcaara MmyBoguUK OolIKapuil ydyH (oitganu xapopiap
KaOyn KWIMHAM, XyJioca Ba Oamopariap TakKIuM STHIAUA. XOCWI KWIWHTAH SIHTU
Kapopiap €paamuia KoHjdapaa (olganu  KOMIIOHEHTHH — caMapaliyd  OJIMII
MMKOHUSITIApU Xocuia Oynub, Oy Kenrycujaa 3Hepruss MaHOaw XuCOOJIaHTaH ypaH
KOHJIapuJa Makcaara MyBopuK OOUIKAPUIIIHY aMaira OIIUPUINIINHU TaAbMUHIIANWIH.
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Texnuka annapu HOM30AM WIMHNA Japaxkacura Tamabrop HMcmanoBa Kiapa
Nynan6oeBnanunar 05.13.01-Tuszumim Taxymi, OOmKapyB Ba axOOpOTHM KaWTa WIILIAI
uxtucocauru Oyinya “EpocTu KOPUIITHPHUII TEXHOJOTUK >KapaCHIapuHU OOIIKapHIIa
Kapopiap ~ KaOyn — KWIMIOIHMHT — MOJEA  Ba  ajlroOpuTMiIapu’ ~ MaB3yCHIAru
JIUCCEPTAUSICUHUHT

PE3IOMECH

Tasnu cy3aap: pyna, EK, ruaponvnamuka, KOHIEHTpAIUs, MOAAa aJIMallIMHYBH,
FOBAK MYXHT, (oil1anu KOMIOHEHT, TYWHHUII, AecopOIHs, aacopOIus, KyIOBUH KyIyK,
CYpyBYH KYyIYK, JacTypiap MaXMyacH, COHJIU-TaKpHOU yCyJ, MOTOKIW Xaijai ycymu,
WYHANITUpWITAH V3rapyBUMIM YCyJ, OOIIKapuil, Makcaja (QyHKIUsICH, OOIIKapyBYU
napameTpiap, axOopoTiapHM KaWTa WIUIall, THU3UMIMA TaxJIWi, KOHIEHTpAIHs
TUHAMUKACH, KapopJiap KaOyJ KAJIUII, OOIIKAPHII CXEMACH.

TankukoT o0beKTJapHM: KuUCIOTalu s3puTMmanapiaa Qorgananund EK ycynu
épaaMua KauTa MILUIaHAUTaH Py Aaiu KOHJap.

Nmnnnr makcaam: EK texnonmoruk sxapaéniapunHy OOILIKApuIAa Kapopiap
KaOyJl KWIMII Ba TaXJWI JTHUII Y4yH OOIIKapwIl MOAEIIapH, YCyJiap Ba JacTypuid
BOCHUTAJIAP SIPATHILL

Tankukor ycyanapu: EK sxapa€HuHUHT (QUIBTpaIllMOH-KOHBEKTUB aU(Py3us
Macanacuau eunil yuyH ®ypswe, Jlamiac, ByOHoB-I"anépkun anMamTupuinuiapu xamaa
anNpOKCUMALIMSIHUHT YEeKIU-alupMani yCyJulapd, YM3UKCU3 JacTypiall Ba XucoOmaml
Taxpubacu ycyJuiapu.

OJIMHTraH HATHKAJIAP BA YJIAPHUHT SIHTWINTH !

e EK TexHosoruk xapa€HiapuHHu OOLIKAapUIAa Kapopiap KaOyn KWIHII Y4yH
OOUIKAPUIIHUHT MKKH YJI4aMJIM MaTeMaThK MOJENIM Ba XHMCOOIAll alropuTMmiapu
apa€HHUHT Y3Ura X0C XyCYCUSATIApUHU XUCOOTa OJiraH X0Jiaa IpaTHiIIu,

e EK TtexHONOrMK >KapaéHUHUHT OOpUIIUIa TabCUP OSTYBUM MapameTpiapra Moc
KOHIEHTPALMSHUHT Y3rapuil JWHAMUKAcH TaJIKUK 3TUIUO, yiapra Moc rpaduk Ba
TEHTYU3UKIIap XOCUI KWINHIY,

e XucoOyam Taxpubacu YTKa3ull YYyH JAacTypuid BOCUTANap SpaTWIIM, HaTHXKanap
acocunia EK texnonoruk xapa€HuHu Makcaara MyBo(pHK OOLIKapuIl yuyH Kapopiaap
KaOyJ1 KWJIMHY, HATWKajJap BU3yaJJIalITUPUILIH.

Amanuii axamusaTi: Mmma® yukuiaraH maTeMaTHK MOJIEN Ba allfOPUTMIIApHU
peast epoCTH KOHJIApU MabIyMOTIapy aCOCH/a UILIA0 YUKAPHUIITra MOCIUTH TaCAUKJIaH U
Ba Oy Xakma AHIMWKOHHEPT OYMK aKIIMOHEPJIHMK >KaMHUSATHTA TaaOWK OTHIN Y4YyH
TOMIIUPUITAHIUTH XaKU/1a MabJIyMOTHOMA OJIMH]IH.

Tar0uk »>THmI fAapakacu Ba HUKTHcOAMI camapagopauru: Hasowit TOF
METaJUTypruss KOMOWHATUTa Kapamuiu S-pyna OomkapMacu 3-OJOKWHUHT TapUXHUH
MAabJIyMOTJIADH aCOCHJIa SAPATWITaH MOJEI Ba AJITOPUTMIAPHUHT  SPOKJIWINTH
TaCIUKJIAHAM, JUCCepTalus MIMMHUHT HaTwkanapu “GissarNefteGaz” xopxoHaCHHUHT
ra3 KOHJapuaa uIuiad YMKapUIIHU OolIKapuill >kapaéHuga (QolganaHull yuyyH KaOyl
KUJTUHM.

Kynnanmm  coxacm:  jactypiap  MaxumyacujgaH — (oipanid  KOMIIOHEHT
KOHIEHTpauusicuHu xucobnamaa Ba EK TexHonoruk xapa€HnapuHu Makcaara MyBO(UK
Ooukapuiia Kapopaap Kadbyn Kuiaumaa Goigaianuil MyMKUH.
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PE3IOME

nuccepranuu McmanoBoit Knapsr [lynan6aeBusl Ha Temy: «Mojaenu U aaropuTMbl IPUHS -
THS PEIICHUMN B YNPABJICHUH TEXHOJOTMYECKUMH ITPOLECCAMHU NOA3EMHOTO BBIIIEIaYNBa-
HUSI» HA COMCKAaHME YYEHOM CTEIEHM KaHIWAATA TEXHUYECKUX HAYK MO CIEIUAJIbHOCTH
05.13.01 - CucTtemuslif aHanu3, ynpasieHue u o0padoTka HHPpopMauu

KaroueBsle ciaoBa: pyaa, [IB, ruaponnHamMuka, KOHIEHTpAlMs, MaccOOOMEH,
MOpUCTasl cpefa, MOJIe3HbIM KOMIOHEHT, HACBIIEHUE, NeCOpOIus, aacopOIus, 3aKauHas
CKBa)XMHA, OTKAYHAsl CKBAKMHA, KOMILIEKC MIPOTpaMM, YUCICHHO-TPUOIIKEHHBIA METO,
MOTOKOBAsI MPOTOHKA, METO/] IEPEMEHHBIX HANIPABJICHUM, YIIPABICHHE, LIeTieBas (PyHKIHS,
VOPaBJISIONIAE TMapaMeTpbl, 00padoTka WHGOpPMAIUU, CHUCTEMHBIA aHAJINW3, JUHAMUKA
KOHLIEHTPALUM, IPUHATUE PELICHNUM, CXEMa YIIPABIICHUS.

OO0beKThI MCCIe0BAHMS . PYIHBIE MECTOPOXKACHUS, SKCIUIyaTUPYEMbIE METOAOM
IIB ¢ ucnosp30BaHuEM KHMCIIOTHOTO pacTBOpA.

Heas padoTbl: co3gaHWEe MOJENEH YNPABICHUS, METOJOB W NIPOrPaMMHBIX
CPEACTB JUIsl aHAJIU3a W NMPUHATHS PEIICHUI B YIPABICHUH TEXHOJOTMYECKHUMH IPOLEC-
camu [IB pyIHBIX MECTOPOKICHUN.

Metoabl uccienopanusi: [ns pemenust 3anauu QUIBTPALMOHHO-KOHBEKTUBHOM
mnd¢y3un nponecca 1B ucnonb3oBanucs Metoasl npeodpazoBanusa dypre, Jlamnaca u
by6noBa-l"anépkuna, a Takke KOHEYHO-PA3HOCTHBIE METOJIBI alllIPOKCUMAIINH, HEJTUHEH-
HOTO MTPOTPaMMHPOBAHUS U BBIYUCIUTEIBHOTO SKCIIEPUMEHTA.

IHony4yeHHbIE pe3yJbTAThI M KX HOBU3HA!

e pa3paboTaHbl JIBYXMEPHbIE MAaTEeMaTHUYECKHUE MOJICNIA YIPABICHUS U BBIYUCIUTEINb-
HbIE AJITOPUTMBI JUIA NPUHIATHS PELICHUN B YIPABICHUH TEXHOJOTHMYECKUMH IPO-
neccamu [1B, yautsiBaromue ero ocOOEHHOCTH;

® JyCCleAOBaHa JUHAMHKA U3MEHEHHS KOHLIEHTPAIMM U COOTBETCTBYIOIIUX PA3INYHBIX
3HAUYECHUI TMapaMeTpOB, BIMSIOIIMX HAa MPOTEKAHHE TEXHOJIOIMYECKOIO mpolecca
I1B;

e pa3paboTaHbl MPOrpaMMHBIE CPEACTBA ISl TPOBEACHUS BHIYUCIUTEIBHOTO IKCIIEPH-
MEHTa ¥ pacyera napaMeTpoB IPUHATHUA PELICHUHN B yrpasiaeHuu npoueccoM [IB u
BU3yaJIM3alUH PE3YJIbTaTOB BEIYUCICHUN.

IIpakTnyeckasi 3HAYMMOCTB. COOTBETCTBHE pa3pa0OTaHHON MaTeMaTHUeCKOM
MOJEIIA U AJITOPUTMOB NOATBEPANIOCH HA OCHOBE JIAaHHBIX C PEAIIbHBIX MECTOPOXKICHHUN U
MoJIy4eHa cripaBka o caaue /i anpodaunu OAO « AHIMKAHHEPTH.

CreneHb BHeApeHUA U IKOHOMHUYecKas 3¢ dexTuBHOCTh: Ha ocHOBE nctopuye-
CKHX JIaHHBIX C PEabHBIX MECTOPOXKACHHUIN 3-TO OJI0Ka S-pyaHOT0 ypaHOI0OBIBAIOIIETO
yhpaBlieHUs, OTHocsmerocss k HaBoMHCKOMY TOpPHOMETa/UIyprUyeckoMy KOMOHWHATY,
MOATBEPAWINCH TOCTOBEPHOCTh M IMPUTOJHOCTH IOJYYEHHBIX PE3YyJbTAaTOB HCCIEAOBA-
Hull. Pe3ynbTarel nuccepTallMOHHON pabOThl MPUHSTHI AJI1 UCHOJIB30BaHUS B IMpoIlecce
yIIpaBJICHUs MPOU3BOACTBOM ra3oBbIX MecTopoxaeHuit “GissarNefteGaz” u nprMeHeHbI
Ha ra30KOHJIEHCATHOM MecTopoxkaeHnn CeBepHblil Human.

O0JsiacTh NMPUMEHEHHUsI: NPOrpaMMHOE OOeCleYyeHUE MOXKHO MCIOIb30BaTh AJIS
BBIYMCJIEHUS KOHLIEHTPALIMH MTOJIE3HOTO KOMIIOHEHTA U NPUHATHS PELICHUS B YIIPABICHUU
npoueccom 11B.
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REZUME

Thesis of Ismanova Klara Dulanbaevna on the scientific degree competition of the
doctor of philosophy in technical on speciality 05.13.01-System analysis, control and in-
formation processing, subject: “Models and algorithms of decision making in manage-
ment on technological process of underground leaching”

Key words: ore, underground leaching (UL), hydrodynamics, concentration, mass
of exchange, porous ambience, useful component, saturation, desorption, adsorption,
pumping bore hole, swing to one bore hole, complex of the programs, numerically-
approximate method, stream running, method of the variable directions, control, target
function, controlling parameters, shave treatment of information, system analysis, track
record concentration, decision making, scheme abutted against-pouring.

Subjects of the research: creation of object-oriented software programs for fore-
casting and optimum control of underground leaching.

Purpose of work: creation of direction’s models, methods and program means for
analyses and decision making in the control of ore mines technological process UL.

Methods of research: numerically-drawn near and approximate-analytical meth-
ods, methods of idle time and stream running, methods of variable directions, monotonous
schemes, characteristic target function, computer methods of decision making in control.

The results obtained and their novelty:

e the two measured mathematical models direction and algorithms calculation for the
decision making in the control of technological process UL, were accepted,;

e dynamics of concentration changes corresponding to different values of parameters,
which could change technological processes, influenced to the current of techno-
logical process of UL;

e program processes for the realization of calculating experiment and calculation of
parameters decision making at controlling of UL process control and visualizing
calculation results were accepted.

Practical value: Correctness of worked out mathematical models and algorithms
was approved on the bases of information from real mines and the reference was got about
giving approbation from OSC “Andijonneft”.

Degree of embed and economic effectivity: On the bases of historical informa-
tion from the real deposit mines 3 blocks of 5-ore uranium getting direction which belongs
to Navoi, mountain-metallurgical factory was corroborated authenticity and availability of
getting research information. The results of the thesis accepted for the use in the process
of gas production control “GissarNefteGaz”.

Field of application: Software is possible to use for calculation of the concentra-
tion of the useful component decision making in control on process of underground leach-

ing.

25












	Тадқиқот объекти ва предмети. Изланиш объекти – кислотали эритмалардан фойдаланиб ЕҚ усули ёрдамида қайта ишланадиган рудали конлар. Изланиш предмети – ЕҚ да фильтрацион ва диффузион ҳаракатлар.
	Тадқиқот методлари. ЕҚ жараёнининг фильтрацион-конвектив диффузия масаласини ечиш учун Фурье, Лаплас, Бубнов-Галёркин алмаштиришлари ҳамда аппроксимациянинг чекли-айирмали усулларидан, жараённи бошқариш параметрларини тадқиқ этишда ҳисоблаш тажрибаси усулларидан фойдаланилади.
	Тадқиқот натижаларининг илмий ва амалий аҳамияти. Илмий нуқтаи назардан диссертациянинг тадқиқот натижалари ЕҚ усули билан фойдали қазилмани қайта ишлаш жараёнларини бошқариш билан боғлиқ илмий вазифанинг янги ечимларини ифодалайди. Натижаларнинг амалий аҳамияти шундаки, ишлаб чиқилган математик модел, ҳисоблаш алгоритмлари ва дастурлар мажмуи рудали конларни қайта ишлашда, ЕҚ технологик жараёнлари билан бошқаришда қарорлар қабул қилиш ва таҳлил этишда ҳамда лойиҳалаш жараёнларида қўлланилиши мумкин.
	Тадқиқот натижаларининг илмий ва амалий аҳамияти. Илмий нуқтаи назардан диссертациянинг тадқиқот натижалари ЕҚ усули билан фойдали қазилмани қайта ишлаш жараёнларини бошқариш билан боғлиқ илмий вазифанинг янги ечимларини ифодалайди. Натижаларнинг амалий аҳамияти шундаки, ишлаб чиқилган математик модел, ҳисоблаш алгоритмлари ва дастурлар мажмуи рудали конларни қайта ишлашда, ЕҚ технологик жараёнлари билан бошқаришда қарорлар қабул қилиш ва таҳлил этишда ҳамда лойиҳалаш жараёнларида қўлланилиши мумкин.
	Тадқиқот натижаларининг илмий ва амалий аҳамияти. Илмий нуқтаи назардан диссертациянинг тадқиқот натижалари ЕҚ усули билан фойдали қазилмани қайта ишлаш жараёнларини бошқариш билан боғлиқ илмий вазифанинг янги ечимларини ифодалайди. Натижаларнинг амалий аҳамияти шундаки, ишлаб чиқилган математик модел, ҳисоблаш алгоритмлари ва дастурлар мажмуи рудали конларни қайта ишлашда, ЕҚ технологик жараёнлари билан бошқаришда қарорлар қабул қилиш ва таҳлил этишда ҳамда лойиҳалаш жараёнларида қўлланилиши мумкин.
	Тадқиқот натижаларининг илмий ва амалий аҳамияти. Илмий нуқтаи назардан диссертациянинг тадқиқот натижалари ЕҚ усули билан фойдали қазилмани қайта ишлаш жараёнларини бошқариш билан боғлиқ илмий вазифанинг янги ечимларини ифодалайди. Натижаларнинг амалий аҳамияти шундаки, ишлаб чиқилган математик модел, ҳисоблаш алгоритмлари ва дастурлар мажмуи рудали конларни қайта ишлашда, ЕҚ технологик жараёнлари билан бошқаришда қарорлар қабул қилиш ва таҳлил этишда ҳамда лойиҳалаш жараёнларида қўлланилиши мумкин.
	Сўрувчи қудуқлардаги фойдали компонент концентрацияси




	Диссертация ишида ЕҚ технологик жараёнларини бошқаришда қарорлар қабул қилиш учун математик моделлар, ҳисоблаш алгоритмлари ва дастурлар мажмуаси ишлаб чиқилди. Тадқиқот натижалари бўйича қуйидаги хулосаларни қилиш мумкин.

