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Ushbu o'quv-uslubiy majmua “Neft konlarini ishlash va ishlatish” fanidan yozilgan bo'lib
shu fanning namunaviy dasturiga mos keladi.

“Neft konlarini ishlash va ishlatish” predmeti kompleks fan hisoblanib, o'z ichiga “Neft
va gaz qatlami fizikasi” va “Neft va gaz ishi asoslari” fanlarining asosiy qoidalarini o'z ichiga
oladi. “Neft konlarini ishlash va ishlatish” fanini o'rganishda tegishli bo'limlarni yaxlit va bir-
biriga 0'zaro mantigiy bog'langan holda o'rganilishiga e'tibor berish zarur.
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MYPAKKAB ITAPOUTJIAPJA HE®T BA I'A3 KA3UB OJINII
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Buaum coxacu: 300000 - MyxaHIuCIUK, UIIIOB OEPUIIT Ba KyPUJIUIILL
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Kupum

Ymby pgactyp Mypakka0 1mrapoutaard HedT Ba Tra3  KOHJAPUHUHT
TacHU(pUHM, Mypakka®d MIAPOUTIAArM  KOHJApPHU  JIOMMXAJAIITUPUIL  Ba
JOMMXaJAPHUHT TEXHUK UKTUCOINN aCOCIAIITHPHIN, COXAaHUHT Tapuxura (haHHUHT
OOFNMKIWTH Ba PHUBOXJIAHUIIM, MCTUKOOMM XamJa pecryOIuKaMu3aaru
WKTUMOUM-UKTUCOAUN UCIOXOTJIap HATUXKaJapy Ba CAHOATUHUHT XyIyJAui Ba 4eT
AIJIapAaru MyaMMOJIApUHU Ba UIIA0 YMKAPUII UCTUKOOJINIa TAbCUPHHH YPTaHHIL
MacajalapyuHyd YyKyppOK YpraHMII Ba aHIIa0 €TUII MacalajlapyuHU Xajl 3Ta/lu.

YKyB paHMHMHI MaKcaau Ba Badudaaapu

@aHHM VKUTHIIIAH MaKcaJ-MypakkalO mapouTiapia HEPT Ba ra3 Kazud
oM OyiMya 3aMOHAaBHH YCYJUIApHU KYJUIAIHU WYHaIUII mOpoduaura Moc,
TabJIUM CTaHJapTHAA Tajad KWIMHraH OuiuMmiap, Kymakiap Ba TakpuoOanap
JapakaCUHHU TabMUHJIAILIND.

®annuHr Basudacu-mypakkad mapoutiapaa HepT Ba ra3 Ka3ud Ol
WIUTATUJIAAUTaH TEXHUK BOCHTAJAp, YCKyHAIAp, )KUX03/1ap Ba YIAPHUHT TapKUOU,
KyMIIaJlaH Mypakka0 IIapoWTIM KOHJIAPHU JIOWWXANalll YCyJUlapu, Mypakkad
MIAPOUTIIM KOHJIAPHU TAIIKWJI 3TUII KaTjamiapu, Mypakkal MIapOuTIN KOHJIAPHU
UIUIATUIIA KeYaUTraH TEXHOJIOTUK JKapaéHIapHH Tajadanap y3mamrupaauiap.

®aH 0yiinya TajadaIapHUHT OMIMMHIA, KYHHKMA Ba MaJIaKacura
KYMWIAAUIaH Tajga0aap

“Mypakkab mapouTiapaa HepT Ba ra3 Kasub oiunr’ YKyB (QaHUHH
V3namTupuin xapaéHuia aMmalira olupuiiaIural Macaajnap goupacujia 0akaisasp:

- HeT Ba Ta3HUHT XalK XYXKAIUTUIATH axXaMmusaTH, HedT-ra3 Ka3ubd
YUKAPyBYM MaMJIAKaTUMHU3 Ba YKaXOHJArd acOCHUU Xyaymaiap, Hedt, Taduuit
ra3, KOHJIEHCAT Ba €p OCTH CYBJIAPUHUHT (PU3MK XOcCcCaJapuHU OWIIMIIU
Kepak;

- Tayiaba Mypakkal mapouTaaru HeT Ba ra3 KOHJIAPUHM UIIUIAII Ba UIILIATUIIL
TU3UMIJIAPUHU, OJIUCTa KyBypiapjaa HepT Xamaa Ta3HU TaIlWITHUHT
TU3UMIIAPUHU, MypaKKa0 mapoutaa HeT Ba ra3 Ka3ubd OJUII TEXHOJIOTHICU
Ba TEXHHMKACH, XaMJa yiapjaaH (oHgaaHuIll KYHUKMallapura sra Oyiuimm
Kepak;

- tanaba HedT Ba ra3HM €p 03acCUra YMKAPHIIHMA TaHJIAIl Ba acOCIAII
ycylutapu Oyitmda, KyayKjaap Ba Karjamjapra TabCUp dTyBYHU YCYJUIAPHU TaHJIAII
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Ba acocnam Oyinda, He(T Ba ra3lapHU >Kamulaill, TallWil TU3UMHUHU XHCOOIaml
MaJjaKajapura sra OYJIHIIN Kepak.

DaHHUHT YKYB pexagaru 0Ooumka gpaniaap OuiaH y3apo 00FIMKJIUTH
Ba YCJYOUi )KUXaT/AaH y3BUIl KeTMa-KeTJIUIH

Mypakkad mapouTiapga Hedr Ba Ta3 Kasub onum  GaHd acoCHit
yMyMKacOuit ¢han Xxucobmanuo, S-cemMecTpa YKUTHIAIM.

by Tabnmum hyHanmummaa Ykum oxkapaéHuga ymoy VKyB (anu Oyitnua
Y3IalUTUPWITaH MablIymMOT/Iapra XamJa YKyB pekacuaa peKajlallTUPHIraH
¢dancada, mareMatuk Ba TaOuuil (oJuiimMaTeMaTuka; (U3MKa Ba HHPOPMALHOH
TEXHOJIOTHUSIIAp), YMyMKacOuid (4M3Ma TIeoOMETpHs, MYXaHAMUCIHUK TIpaduKacu;
amMaluii MexaHuKa; He(pT Ba ra3 MUIM acociapy; Ba X.K.) QaHiapuHu OumuIIra
acocJIaHau.

Myctakun Taui€prapiauk skapaéHuja Tanaba TEXHUKaBHM agabuérnap,
WHTEpPHET MaTepuajylapu Ba MEbEPUN XyXoKaTiap OWiIaH WILIAIIHHU Y/ JalallHu
HAMOEH KWIHUIIM, ayJAUTOpUS MAIIFyJoTiIapu MaiTtujga KaOysl KWJIMHTaH
UHOOPMAIUSCUHU TYFPU MYIIOXa/1a KHJIKII KOOWIUATUHHA KYPCATHUIIH 3apyp.

MaHHUHT U0 YNKAPUIIAATH YPHH

Mypakka0 mapoutnard HeT Ba ra3 KOHJApUAAH MaxCyJoT Ka3ubd OJuil
HepT Ba razra OynraH TtamaOHu Oup MyHuya KoHaupuiaau. Hedt Ba ra3
KOpXOHaJlapHJia Mypakka0 1mapouTaard HeT Ba ra3 KOHJApUHU WIUIATUII aCOCUI
Myammosiapaan oupu xucoOnanaau. llly caGabmu OyHmail KOHJIApHU WIILIAII Ba
UIUIATUII YCYJUIapH YpraHuil tanald dTHIagu.

Ymby ¢an acocuit ymymkacOwii ¢daH xucoOmaHuO, wnuiad YUKapHII
TEXHOJIOTUK TU3UMHUHUHT aXpaliMac OYFUHUIUD.

MdaHHN YKUTHIIAA 3AMOHABUI aX00pOT Ba NeJAaroruk TeXHOJI0THsAIAp

TanabamapHuHT Mypakka0 mapouTiapja HeT Ba raz Ka3ubd oiuin GpaHuHU
V3IAIITUPULLTIAPYH  YYYH YKUTUIIHWHI HWJIFOP Ba 3aMOHAaBUM YyCyJUIapUIaH
doiinananui, STHr4 WHOOPMALMOH-TIEJATOTHK TEXHOJIOTUAJIAPHA TAAOUK KUJIMII
MyXuM axamustra sragup. GaHHU Y3mamTupuiia AapciivK, YKyB Ba yciayOui
KyJUIaHMajlap, Mabpy3a MaTHJApu, TapKaTMa MaTepuauiap, JJIEKTPOH



MaTepuasiap, BUPTyal CTeH[iapAaH ¢oinananunaan. Mabpy3a Ba amanuid
Japciapyza  MOC — paBUIJArd  WIFOP  NEAArOrMK  TEXHOJOTUsJIapAaH
dhornanaHuIagu.

Acocuii KHCM

@aHHUHT HAa3apUil MALIFYJIOTJIAPpU Ma3MYyHHU

Kupui
Mypakka0 mapouTiau HeT Ba ra3 KOHJIapy Ba YIOMJIApH XaKuJIa yMyMHUI
MabJIyMOTJIAp. YJIapHU UIUIANI Ba MIUIATHIIHUHT YMYMHU TaAMOUJUIAPH.

Mypaxkka0 reoJIOruK IApoOUT/IM HeQT Ba ra3 KOHJIAPUHU
UILIAL BA HILIATHII

Texronuk Oy3ununuii HeT Ba ra3 yrominapuHu unuiam. Kar-kaT yromiu
He(pT Ba ra3 ywomiapuHu unuiaml. KyAykKiapHu CyBCHM3 Ba Tra3cu3 HIUIATHIL
JABPUHU y3aUTUPHIL YUYH KaTJaMJIaApHUHT Xap XUUIATHAAH (oiiananuml.

AHoMaJ nact 0ocuMiIM HedT Ba ra3 KOHJIAPHUA MILIAII Ba MIIVIATHIILL.

Anoman mact Oocumiii He(T KOHJIAPUHM HIUIAIIHU aCOCUIl XyCyCHsTIapu Ba
MyamMMoJIapyu. AHOMaJ nact OOCMMIIM ra3 KOHJIAPWHU MIUIAIIHU Y3Ura XOCIIHTH.
AHoMan nact 60CUMIIM KOHJIap/la MaxCyJIOTHA WUFUII Ba y3aTUILIAArd MyaMMOJap
BA YJIApPHUHT €UHMIIAPH.

AHOMAJI OKOPH 00CHMIIM He(PT Ba ra3 KOHJIAPUHHU MILJIANI BA MILIATHIIL

Karra uykypnukna €ryBum He(pT Ba Ta3 KOHJIAPWHU HIUIANIHUA ACOCHM
XyCYCUATIApH Ba MyaMMoOJapu. AHOMaja IOKOpH KaTjiaM OOCHMHHHMHT XOCHII
oymum cababmapu. Katinam xapopatu Ba TOF 00CUMHU YCUIITMHUHT YIOM OOCUMUTa
TabCUPH.

KapOoHaT KOJUIEKTOpAM KaTTa YyKypJMKAa *ouiamrad HeT yroMIapuHH
unuiam xycycusitiapu. CyloKIuKIapHu JedopmanusiaHyBYaH Jap3/id KaTjiamja
cusuiu. Karnam Ba y TYHHUHIaH CYIOKJIUKIAp XOCCAJTapUHUHT 00CHUM MacaiuIimia
y3rapumm. KaTta 9yKypiukaaru UImiaTUIl oObeKTIapuaa KaTiaaM dHEPTUsICHIaH
camapayi (poramaHuIT UIMKOHHSITIIAPH.

Teppuren kosnekTopiapra MaHcy0 KaTrTa 4yKypJuK[a >KoinamraH HeT
YIOMJIAPWHM UIIUIALI XYCYCHITIAPH.



AHOMan [OKOpM KaTiaaM OOCHMJIM KaTrTa 4yKypiaukaa €ETyBUM HeT
KOHJIAPUHU HIUTANI KYPCATKUWIAPUHU JIOMUXANAIITUPHUIITHE TAKOMIJUTAIITHPHILL

HUyagom razum yrujan3anusa KMJIMII OPKAJIN HIIATHIN 0YAMYAa TEXHOJIOTUK
eunumJiap.

[Mumoymii  Ilypran KOHMZA MyJIOII TAa3HW YTHIW3aUUs  KHWJIALI
TexHosorusicuHu Oaxonam. Hedt Owran ka3mb onmHAéTraH Ta3mgaH caMapaid
doitnananuIn HyIIapuHA W3JIAIIL.

IOKOpl/I KOBYHIKOKJIH He(l)T KOHJAPUHHA NIJIAam Ba NMIJIAaTHIIL.

FOxopu KOBYHMIKOK HEeQTIM KOHJApHU HEPT Oepa OJUIUIUTUHU OIIUPHUII
ycymapu. Karnam nupa énunt. Hedtau Oyr Ounan cuku6 uukapuii. [{aBpuii Oy
Xauaamn.

HOxopu koBymkKok HedTiM KoHJapaa HedT Oepa OJUIUIMKHU HCCUKIHK
yCYJUIApUHH  KyJsiad OIIMPHUIN HWMKOHMSTIAapuHH Oaxonam. Katmammapau
Ty3WIMIIM Ba Xoccanapu. KaTnammapHu HepT Oepa OJUMUIUIMIMHUA OLIMPHIL
ycyJlapuHd TacHUPU Ba KyuiamjgaH wmakcad. Karnammnapau HedT Oepa
OJMIUINTAHUA  OWIMPHUIN  YCY/UIAPUHHM  caMapaid  KyJulall — [IapOUTIapH.
Karnamnapau HedT Oepa OJUIUIUTHHN OMIMPUI YCYJTIAPUHH KYJIJIaIl ME30HJIapH.

Hedr xommsyin ra3 KOHJIAPHMHU HILIALI BA HILJIATHIIL.

Hedr xommsuin ra3 konnapuHu He(dT Ba raz Oepa OJUIUIMTUHU OLIKMPHUII
ycyiutapu. HedT Xommsiam ra3  KOHJApUHM — MIUIANI  KYpCaTKUYJIApUHU
JOMMXaNAITUPUIITHU TakoMuutamtupuil. Hedtnu xyayn Ba raz gynnucuHu oup
BaKT/Ja UILLJIATHIIIL.

Kyn katnamiu HedT Ba HedTras KOHJIAPUHU MIIAII BA MIIVIATHIIL.

Kyn xatnammu HedT Ba ra3 konnapu. Kynm karnammu HedT KOHIapuia
UIUIATULLI OOBEKTIAPUHU QXKPATULIHUHT ACOCUH IIapTiaapy Ba TAMOWIIIAPH.

Kyn katnmammm HedpT Ba HedTras YHOMIApUHUA HILIAIHK 0ab3u Oup
xycycusataapu. Kyn karmamiau KoHJIApHM MUIUIaTAII Tu3umiapu. Kynm karmamm
OOBEKTIIAPHU MILLIALI cCaMapaJOpIUTUHU OLIUPULIT HYIUIapH.
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KyaykiapHu cyBCcu3 Ba ra3cu3 MILIANI JABPUHU Y3AUTHPUILI YUYYH
KATJIAMJIAPHUHT Xap XWIJIUTHIAH (Poraa IaHUIL.

FapOuit Kpyk Ba Kpyk KOHMHUHI MaxCyjiJOp YIOMUHUHI T'€0JIOTHK
MypaKkkaOIuTHHN acociaml. KyaykmapHu CyBCH3 Ba Ta3CU3 WIIUIATHIN JTaBPUHU
y3aUTUPUII Y4yH KaTJaMJIApHUHT Xap Xwurujaad Qoiinananum. Fapouit Kpyk
KOHMJa HedT Kazuld YWKapHIl peKacMHU Oakapuil y4yH oJu0 Oopuiiaérran
r€0JIOTUK-TEXHUK Ta0upIIap.

Kykaymanok He()Tra3KOHAeHCAT KOHMHU MIIATUIN TU3UMHHU
YPraHuiil.

Kuuuk 3axXvpa/ii KOHJIAapHHU HIITra TYHIHpHUII MyaMMoOJiapu

IlypTaH ra3koHJIeHCcAT KOHNHU MILIATHII MyaMMOoJIapu Ba 0aprapad
3THII Yopajapu(MajaaKaJapu).

Mumonnii Ypradyaok, Kpyk, Fapouii Kpyk konaapunu razandgr
yCyJau/1a MILIATHII MAJAKACH.

I'mapart xocus 0YIMIIK Ba YHra Kapuiy Kypalmuul yCyJ/ulapu.

["a3mapHUHT THUApPATIAHUIIT YMYMHUW TacHHU(H Ba YIApHUHT THIPATIAHUII
mrapontnapu. Hedgte Kyayknapuma kpuctanruapat xocus Oymumu. ['uapar xocun
OYIUIIMHY OJIMHU OJIMII Ba yJIapHU OapTapad 3TUI yCyIIapH.

Ty3 Komamanapu xocuJ1 0yJIuIIM Ba yJapHu 6aprapad dTui
ycyJuiapu

Ka3ub onuin >xapaéHuaa Ty3 Xocuia Oynuin cababiapu Ba mapoutiapu. Ty3
KOIUTaMajapura Kapiiy Kypamiuiil Ba yaapHu 6aprapad 3TUIl ycyJuiapu.

KoH yckyHasapu Koppo3usijiapu Ba yJjapra Kapiuy Kypauiuiil.
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Kon yckynanapu kopposustiapu. KoH yckyHanapu koppo3usiiapura Kapiim

KypallIHIIL

IHapagurcmonanu KonjaMmajap X0CHJI 0yJIUIIH, yJaapra Kapim
Kypaumum Ba 6aprapag 3Tvil yCcy/Iapu

[TapaduHacMonamm Kommamanap ymymuid Ttacaudu. Ilapadurcmonanu

KoIJlamajiapura Kapiiy Kypauuil Ba yjaapHu 0apTapad 3Tyl ycyiiapu.

AMaJIMH{ MALUFYJI0TJIAPUHM TAIIKKJI 3THII OyiiH4Ya KypcaTtMa Ba

TaBcusijiap

AManuii MamFynoriapaa Tajgabanap Mypakkal mapouTin HedT Ba ras

KOHJIAPUHM MIILIAI Ba UILJIATUI OYitnda Xuco0 UITapuHu Oa)kapaauiiap.

1.

w

7.
8.
9.

Kar-kat yiomiau HepT Ba ra3 KOHJIapuja KaTJIaMHHU THUIAPABIUK EpUIIT
XKapa€HUHU XHUCOOIAILL.

AHomai mact 60cuMIIM ra3 KOHAEHCAaT KOHJIapuaa KyIayK TyOu aTpodura
Ty3 KHCJIOTAJIA UIIJIOB OEPUI YCYJIMHUA XUCOOIAII.

KarnaMHUHT aHOMaITUTH XUcoOUTa OJIMHAETTaH He(DT XaXKMHUHH XHUCOOIalI.
AHoMman 1OKOpH OOCMMIIM KaTTa 4YyKypJiMKaa €TyBUM He(T KOHJIApUHU
UIUIAII KYPCATKUWIAPUHN aHUKJIAII.

HedTraz yromMuHM wunutam [gaBpuaa KaTjiamMra KHpPraH derapa TalllKH
CYBHUHT X2XMUHH aHUKJIAII.

Hedrtraz yroMuHuUHr Tra3 Aynnucuaard Tra3 3axydpajapuHd  Ba Ta3
OYTIMACHHUHT XKMUHU Y3rapMaclWTMHA TAabMHUHJIOBUM YHJIAH OJIMHTaH
WUFUHIY Ta3 XQ)KMUHA aHUKJIAIIL.

Katnam nupa €Huin xapa€HUHU JOUMXAJTAITAPHULL.

Hedt xommscuau ontuMasn OTUII OpATUFUHN TaHJIAlI.

bup Heva kaTiiamMHM OUp BaKT/a UIIUIATYBYU KyJAyKHU TaJKUKOTIIAIIL.

10.Mmnaérran Kyaykaara KatjiaM OOCUMUHHN aHUKJIaI.
11.Kyayk TyOuaa MmuauMan paBBoBapaIaHUI OOCUMUHUH aHUKJIAII.
12. Kyaykka 3JIeKTpKypriIMaii MapKa3IaH KouMa HacoC TypH Ba YyKypJIUTHHU

TaHJIaIl.

13.Typsau KOHCTPYKIUSUIM ra3 KyAyFu TyOu OOCUMUHU XUCOJIALL.
14. T'a3 Kyaykaapuaa rupat X0CHJI IapOUTIAPUHNA aHUKJIAILL.

AManuii  MamFyJOTIapHU TalIKWI JITUIN OVinua kadeapa mpodeccop-

VKATYBUWJIApU TOMOHHUJIAH KypcaTMa Ba TaBcHsulap uIUIad 4YMKWIaad. YHJIa
Tanabanap acocuil Mabpy3a MaB3yJapu OyiiMya oyiraH OMJIMM Ba KYHUKMaJlapUHU

amMaJvil Macajanap eddil opKaiu sHajna Oouumrtamwiap. LllyHuHraek, mapciauk Ba

YKyB KyJJIlaHManap acocuja Tanadanap OMIMMIApPUHU MYyCTaxXKaMJalll SPUIIUII,
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TapKaTMa mMaTepuaiiapjaH (QoimagaHuIl, WIMAA MakKojdalap Ba TE3UCIAPHHU YOI

9THUIO OPKaAJIU Tana6anap OMITMMUHHN omupuI MacaJlaJlapyuHu CUYHUII, MaB3YyJIlap

OVitnua Kyprazmaau KypoJuiap Taiépai Ba Oomkaiap TaBCUs STUIIAIH.

MyCTaKI/IJI HIIMHU TAINKWJI 3THINHUHT IIAaKJIA Ba MAa3MYHH

Tanaba Mycrakui WIIHU Tai€pramiia MyalsH (aHHUHT XyCYCHUSTIapUHU

XHUcoOra oNraH xoJa KyWuaaru maxiiapaas Goiiadanuil TaBCHsl dTUIaIu:

[

[

JapciIuK Ba YKyB Kysutanmanap Oyitmya ¢an OoOmapu Ba MaB3yJapuHU
Ypranuu;
TapKaTMa Matepuaiap Oyinya Mabpy3ajgap KUICMUHU Y3IallITUPUIL,

aBTOMATJIAIITUPWITaH YpraryBud Ba HazopaT KWIyBYM TU3MMIIAp OuWiaH
UL,

Maxcyc amabuérnap OViuua danmap Oynmumiapu €Kd MaB3ylapu yCTHAA
UIILIAIT,

Taja0aHUHT VKYB WIMUM TaAKUKOT HILIApUHU Oa)kapuill OuiaH OOFIMK
Oynran Qanyap OyauMIIapy Ba MaB3yJIapHU YYKYyp YpraHull,

daon Ba MyaMMOJM VKUTHUII yciIyOuaaH QoijanaHuiaiural YKyB
MalIFyJIOTJIapH;

MacodaBuii (TUCTAHIIMOH) TABINM.

TaBcus 3TUna€Tran MyCTaKuI MIIUIAPHUHT MaB3YJIApH:

1.
2.

ook

=~

9.

HedTs Ba ra3z kazub onuii ycysiapu.

Typau pexxumiapaa UHAUKATOP YM3UKIAPU XapakaTH JaBOMUAA WIUIATHLI
peXKUMU.

AHoMan mact KamiaM ~ OocMMIM  HE(Th  KOHJAPUHU  HIUIAII
KYPCAaTKUWIAPUHHM JIOMHXATAITHPUIILL.

AHOMaJI NacT KarjaM 60CUMIIM He(PTh KOHJIAPUHU UILTAILIATHIIL.

Hedtp Ba ra3 coxacugaru 3aMOHaBUN SHEPT sl TEKOBUU TEXHOJIOTHLIIAP.
Oxopu KoBymKOKM HEPTh KariamiaapHu HEPTh Oepa OJUIUIUTHHU
OLLIMPUII YCYJUIAPUHH caMapaiy KyJulall [apouTIIapy.

Katnam xapopatu Ba TOF 60CUMH YCUIIIMHUHT YIOM OOCHMHUTa TabCUPH.
KapOoHaT KOJUIEeKTOpIIM KaTTa YyKypJIMK/Aa KoWjgamrad HeTh YIOMIapUHU
UIUTALI XYCYCUSTIAPH.

Cytoxyuknapau gedopmanusiiaHyBuaH Jap3iiu KaTjaamaa CU3UIIH.

10.Katnam Ba y TYHWHMHraH CYIOKJIUKIAp XOCCAJAPUHUHT OOCHUM Macaluiimiaa

Y3rapuiiu.

11.Karra 4yKypJHUKIAard HWOUIATUIT OOBEKTIapuAa KaTjiaM OJHEPrUusiCuiaH

camapayiu (porganaHuIl KIMKOHUSITIIAPH.

12. Teppured KoJUIeKTOpJIapra MaHcy0 KaTTa 4yKypJuKaa >KoWiamraH He(Th
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YIOMJIAPUHH UIIIIAIT XyCYCHSITIIAPH.

13.AHOMa [OKOpHM KaTiaM OOCHUMJIM KaTTa 4YyKypJukaa €ETyBYM He(PThb
KOHJIQPUHU UIUIAIITULI.

14. AHoman 1OKOpM KariiaM OocUMJIM  He(pTh KOHJAPUHU  MIILIAII
KYpCcaTKAYIapUHU JTOUMXaJAIITUPHIIL.

15.FOxopu KOBYHIKOK HE(DTIM KOHJIApHU HedTh Oepa OJMUUIMIMHU OIIMPHUIIT
yCyJUTapHu.

16.Hedtau OyF OuiiaH CUKUO YUKAPHILL

17.J1aBpuii OyF xaiinar.

18.}Okopu KOBYIIKOKIH HEeTIHM KOHIapaa HePTh Oepa ONMIUIMKHHA OIIUPHILL

19.}1Okopu KOBYMIKOKIM  HeTaM KoHJapna HedTh Oepa OJUILIUKHU
OIIMPHUIA HWCCUKIUK YCYJUIAPWHHM KYJIa0 ONIUPHIN WMKOHHSTIAPUHU
Oaxonari.

20.KaTnamiiapHu Ty3WIHIIIN Ba XOCcCallapy.

21.Katnamnapuu HedTh Oepa OJUIUIUTUHUA OIIMPUII YCYJUIAPUHU TacHU(U Ba
KYJUTaIlJJaH MaKca/l.

22 Katnamnapau HeQTh Oepa OJMIUIMTMHUA OIIMPHUIN YCYJUIAPUHU camapaliu
KYJUIalll [IapouTIIapHy.

23.Katnamnapau HedTh Oepa ONMILIUTHHU OUIMPUIN YCYJUIAPUHU KYJUTalll
ME30HJIapH.

24.HedTh Ba Ta3 KOHIapUIa KaTiaMra TabCHP KHIUII YCYIUIapH.

25.HedTr Ba ra3z koHIapuaa KarjiaMra TabCUp KWIHII YCYJUIAPUHU  KYJUTalaa
DHEPTHUS TSKOBYH TU3UMIIAP.

JlacTypHMHT HH(POPMAILUOH-YCIYOMH TABMHUHOTH

Maskyp ¢anHU VKUTHIN >KapaéHUJa TabIMMHUHT 3aMOHABH METOMJIApH,
MeJaroruk Ba axO0opoT KOMMYHHMKAIUS TEXHOJIOTHSUIApY KYJUTAHWIIMIIN Hazapja
TYTHJITAH.
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O‘ZBEKISTON RESPUBLIKASI OLIY VA O‘RTA MAXSUS
TA’LIM VAZIRLIGI

QARSHI MUHANDISLIK-IQTISODIYOT INSTITUTI

Ro‘yxatga olindi: “TASDIQLAYMAN”

Ne O‘quv ishlari bo‘yicha prorektor
Bozorov O.N.

20yl » « 7 20 il

« Murakkab sharoitlarda neft va gaz qazib olish »

fanining
ISHCHI O‘QUY DASTURI
Bilim sohasi: 300000 — Muhandislik, ishlov berish va
qurilish tarmoglari
Ta’lim sohasi: 310000 — Ishlab chigarish va gayta ishlash
Ta’lim yo‘nalishlari: 5311900 —Neft va gaz konlarini ishga

tushirish va ulardan foydalanish

17



Qarshi-20 vy

Fanning ishchi o‘quv dasturi o‘quv, ishchi o‘quv reja va o‘quv dasturga muvofiq

ishlab chiqildi.

Ty3yBumnnap: H.X.OpmaroB - «HedTtsr Ba ra3 KOHJApUHU HIITa
TYIIMpUII Ba yinapaaH ¢oiaananuin» kKadeapacu
MYJIUpHU, AOIEHT, T.}.H.

A. T.MymunoB - «HedTs Ba ra3 KOHJApWHU HIITA
TYIIUpUII Ba yinapaaH ¢oigananuin» kadeapacu
KaTTa YKATYBUYUCH

A.M.A6nupa33okoB - «HedTs Ba ras koHmapuHu
UIIra TYIIMPHUII Ba ylapaad ¢oinananunn kadeapacu
ACCUCTCHTH

Tagrizchilar:

3okupoB A.A.  —T1.¢.1. “Y3JIUTHHedTras” AXX “HI'KUT Ba YO 6ymumu
0OIII MyTaxacCUCH

A.A.A0py/1xaeB — “I'mccapuedrraz” MUK KK HI'KO Ba HI'KU 6yaumu
OOLLLITUFU

Fanning ishchi o‘quv dasturi kafedrasi yig‘ilishida
(bayon Ne , 20 y.), fakulteti  Uslubiy
Komissiyasida (bayon No , 20 y.) va institut Uslubiy Kengashida
(bayon Ne , 20 y.) muhokama etilgan va o‘quv jarayonida

foydalanishga tavsiya gilingan.

O‘quv- uslubiy boshgarma boshlig‘i Raximov O.
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Fakultet kengashi raisi Maxmanov O°.
Kafedra mudiri Ermatov N.X.

KIRISH

Kadrlar tayyorlash miliy dasturida ta’lim jarayonini isloh qilish masalalari
aniq o’z ifodasini topgan. O’tgan yillar davomida ta’limning yuqori sifatli va
barqaror rivojlanishini ko’zlovchi tizim hamda davlat ta’lim standartlari vujudga

keltirildi.

Endigi vazifa ana shu davlat ta’lim standartlari asosida o’quv jarayonini
tashkil etish ta’lim tizimini belgilash wularni dasturlar, darsliklar, o’quv
qo’llanmalar bilan ta’minlash masalasidir. Oliy ta’limda o’tiladigan barcha
fanlardan yangi davlat ta’lim standartlari hamda namunaviy dasturlarga mos
keluvchi ishchi dasturlar, ma’ruza matn to’plamlari o’quv qo’llanmalar va
darsliklar tayyorlash oliy ta’limning hozirgi dolzarb masalalaridan hisoblanadi.

Ushbu dastur murakkab sharoitdagi neft va gaz konlarining tasnifini,
murakkab sharoitdagi konlarni loyihalashtirish va loyihalarning texnik iqtisodiy
asoslashtirish, sohaning tarixiga fanning bog‘liqligi va rivojlanishi, istigboli hamda
respublikamizdagi ijtimoiy-igtisodiy isloxotlar natijalari va sanoatining hududiy va
chet ellardagi muammolarini va ishlab chiqarish istigboliga ta’sirini o‘rganish
masalalarini chuqurroq o‘rganish va anglab yetish masalalarini hal etadi.

Fanning asosiy maqsad va vazifalari

Fanni o‘qitishdan magqgsad-murakkab sharoitlarda neft va gaz qazib olish
bo‘yicha zamonaviy usullarni qo‘llashni yo‘nalish profiliga mos, ta’lim standartida
talab qilingan bilimlar, ko‘maklar va tajribalar darajasini ta’minlashdir.

Fanning vazifasi-murakkab sharoitlarda neft va gaz gazib olish ishlatiladigan
texnik vositalar, uskunalar, jihozlar va ularning tarkibi, jumladan murakkab
sharoitli konlarni loyihalash usullari, murakkab sharoitli konlarni tashkil etish
gatlamlari, murakkab sharoitli konlarni ishlatishda kechadigan texnologik
jarayonlarni talabalar o°zlashtiradilar.

Fan bo‘yicha talabalarning bilimi, ko‘nikma va malakalariga
qo‘yiladigan talablar
Fanni 6zlashtirish jarayonida bakalavr:
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- “Murakkab sharoitlarda neft va gaz qazib olish” o‘quv fanini o‘zlashtirish
jarayonida amalga oshiriladigan masalalar doirasida bakalavr:

- neft va gazning xalq xo‘jaligidagi ahamiyati, neft-gaz gazib chigaruvchi
mamlakatimiz va jahondagi asosiy xududlar, neft, tabiiy gaz, kondensat va yer osti
suvlarining fizik xossalarini bilishi kerak;

- talaba murakkab sharoitdagi neft va gaz konlarini ishlash va ishlatish
tizimlarini, olisga quvurlarda neft hamda gazni tashishning tizimlarini, murakkab
sharoitda neft va gaz qazib olish texnologiyasi va texnikasi, hamda ulardan
foydalanish ko‘nikmalariga ega bo‘lishi kerak;

- talaba neft va gazni yer yuzasiga chigarishni tanlash va asoslash usullari
bo‘yicha, quduglar va gatlamlarga ta’sir etuvchi usullarni tanlash va asoslash

bo‘yicha, neft va gazlarni jamlash, tashish tizimini hisoblash malakalariga ega
bo‘lishi kerak.

Fanning o‘quv rejadagi boshqa fanlar bilan o‘zaro bog‘ligligi
va uslubiy jihatdan uzviyligi

« Neft va gaz quduglarini gidrodinamik tadqiqotlash » fani asosiy ixtisoslik
fani hisoblanib, 6-semestrda o’qitiladi. Qo’yilgan vazifalarga o’qish jarayonida
talabalarning ma‘ruza va amaliy mashg’ulotlarda faol ishtirok etishi, adabiyotlar
bilan mustaqil ishlashi va o’qituvchi kuzatuvida mustaqil ta‘lim olishi bilan
amalga oshadi.

Bu ta‘lim yo’nalishida o’qish jarayonida ushbu o’quv fani bo’yicha
o’zlashtirilgan ma‘lumotlarga, hamda o’quv rejasida rejalashtirilgan matematik
va tabiiy (oliy matematika, fizika, nazariy mexanika), umumkasbiy (Chizma
geometriya, muxandislik grafikasi; gidravlika va gidromashinalar, amaliy
mexanika, elektr texnika, elektronika va elektr yuritgichlar, neft va gaz ishi
asoslari, korroziyadan himoyalash va h.k.) fanlarini bilishga asoslanadi.

Fanning ishlab chiqarishdagi orni

Neft va gaz konlarini bashorat gilishda, gidirishda va ishlatishda kon
geologik tadgigotlarni drganish muxim amaliy axamiyatga egadir. Kon geologik
tadgigot o tkazish orgali uyumning neft va gaz joylashgan gatlamlarini aniglash va
o0 rganish, konlarning zahirasini hisoblash, gatlam bosimi va xaroratini aniglash,
konlardagi neft-gaz, neft-suv, gaz-suf tutash yuzalarni aniglash va bu orqgali ushbu
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konning optimal ishlash rejimini aniglab olish imkoniyatiga ega bo’lamiz. Bu esa
0z navbatida shaxar va sanoat inshoatlarini qurishda xom ashyo bazasini
yaratishda asos bolib xizmat qiladi.

Fanni o‘qitishda zamonaviy axborot va pedagogik texnologiyalar

Talabalarning  “Quduglarini  gidrodinamik  tadqiqotlash”  fanini
o‘zlashtirishlari uchun o‘qitishning ilg‘or va zamonaviy usullaridan foydalanish,
yangi informatsion-pedagogik texnologiyalarni tadbiq gilish muhim ahamiyatga
egadir. Fanni o‘zlashtirishda darslik, o‘quv va uslubiy qo‘llanmalar, ma’ruza
matnlari, targatma materiallar, elektron materiallar, virtual stendlar hamda ishlab
chiqarishdagi namunalar va maketlardan foydalaniladi. Ma’ruza va amaliy
mashg‘ulot darslarida mos ravishda ilg‘or pedagogik texnologiyalardan
foydalaniladi. Shaxsga yo‘naltirilgan ta’lim. Bu ta’lim o‘z mohiyatiga ko‘ra ta’lim
jarayonining barcha ishtirokchilarini to‘laqonli rivojlanishlarini ko‘zda tutadi. Bu
esa ta’limni loyihalashtirilayotganda, albatta, ma’lum bir ta’lim oluvchining
shaxsini emas, avvalo, kelgusidagi mutaxassislik faoliyati bilan bog‘liq o‘qish
magsadlaridan kelib chiggan holda yondoshilishni nazarda tutadi.

Tizimli yondoshuv. Ta’lim texnologiyasi tizimning barcha belgilarini
o‘zida mujassam etmog‘i lozim: jarayonning mantiqiyligi, uning barcha
bo‘g‘inlarini o‘zaro bog‘langanligi, yaxlitligi.

Faoliyatga yo‘naltirilgan yondoshuv. Shaxsning jarayonli sifatlarini
shakllantirishga, ta’lim oluvchining faoliyatni aktivlashtirish va intensivlashtirish,
o‘quv jarayonida uning barcha qobiliyati va imkoniyatlari, tashabbuskorligini
ochishga yo‘naltirilgan ta’limni ifodalaydi.

Dialogik yondashuv. Bu yondashuv o‘quv munosabatlarini yaratish
zaruriyatini bildiradi. Uning natijasida shaxsning o°‘z-o‘zini faollashtirishi va o‘z-
o‘zini ko‘rsata olishi kabi 1jodiy faoliyati kuchayadi.

Hamkorlikdagi ta’limni tashkil etish. Demokratik, tenglik, ta’lim beruvchi
va ta’lim oluvchi faoliyat mazmunini shakllantirishda va erishilgan natijalarni
baholashda birgalikda ishlashni joriy etishga e’tiborni qaratish zarurligini bildiradi.

Muammoli ta’lim. Ta’lim mazmunini muammoli tarzda taqdim qilish orqali
ta’lim oluvchi faoliyatini aktivlashtirish usullaridan biri. Bunda ilmiy bilimni
ob’yektiv garama-qarshiligi va uni hal etish usullarini, dialektik mushohadani
shakllantirish va rivojlantirishni, amaliy faoliyatga ularni 1jodiy tarzda qo‘llashni
mustagqil ijodiy faoliyati ta’minlanadi.

Axborotni taqdim qilishning zamonaviy vositalari va usullarini qo‘llash
- yangi kompyuter va axborot texnologiyalarini o‘quv jarayonida qo‘llash.

O¢qitishning usullari va texnikasi. Ma’ruza (kirish, mavzuga oid,
vizuallash), muammoli ta’lim, keys-stadi, pinbord, paradoks va loyihalash usullari,
amaliy ishlar.

O‘qitishni tashkil etish shakllari: dialog, polilog, mulogot hamkorlik va
o‘zaro o‘rganishga asoslangan frontal, kollektiv va guruh.
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O¢qitish vositalari: o‘qitishning an’anaviy shakllari (darslik, ma’ruza
matni) bilan bir gatorda — kompyuter va axborot texnologiyalari.

Kommunikatsiya usullari: tinglovchilar bilan operativ teskari alogaga
asoslangan bevosita o‘zaro munosabatlar.

Teskari aloga usullari va vositalari: kuzatish, blits-so‘rov, oralig va joriy,
yakunlovchi nazorat natijalarini tahlili asosida o‘qitish diagnostikasi.

Boshgarish usullari va vositalari: o‘quv mashg‘uloti bosqichlarini belgilab
beruvchi texnologik karta ko‘rinishidagi o‘quv mashg‘ulotlarini rejalashtirish,
qo‘yilgan maqsadga erishishda o‘qituvchi va tinglovchining birgalikdagi harakati,
nafaqat auditoriya mashg‘ulotlari, balki auditoriyadan tashqari mustagqil ishlarning
nazorati.

Monitoring va baholash: o‘quv mashg‘ulotida ham, butun kurs davomida
ham o‘qitishning natijalarini rejali tarzda kuzatib borish. Kurs oxirida test
topshiriglari yoki yozma ish variantlari yordamida tinglovchilarning bilimlari
baholanadi.

“Neft va gaz quduqlarni gidrodinamik tadqiqotlash” fanidan
mashg‘ulotlarning mavzular va soatlar bo‘yicha tagsimlanishi:
Umumiy o‘quv soati 120 coar

Shu jumladan:

Jami auditoriya soatlari 56 soat

Ma’ruza 28 coar
Amaliy mashg‘ulotlar 42 coat
Laboratoriya 0 coar
Mustaqil ta’lim 50 coar
No o 2|5
S .23 |=
Mavzu, bo‘lim nomi c S wE w|T
‘= — = = -5 -~
= g L g5
S £ s
1. | Kirish. Fanning asosiy magsadi va vazifalari. 2 2
2. | Murakkab geologik sharoitli neft va gaz konlarini
. : : 2 2
ishlash va ishlatish.
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Qatlam bosimi neftni gazga to‘yinish bosimidan past

bo‘lgan neftgaz konlarini ishlash. 2 2
4. | Anomal past bosimli neft va gaz konlarni ishlash va ) )
ishlatish.
5. | Anomal yuqori bosimli neft va gaz konlarini ishlash ) 5
va ishlatish.
6. | Yuqori qovushqgogli neft konlarini ishlash va ishlatish. | 2 2
7. | Neft hoshiyali gaz konlarini ishlash va ishlatish. 2 2
8. | Ko‘p qatlamli neft va neftgaz konlarini ishlash va 5 5
ishlatish.
9. | Neft va gaz konlarini ishlash va ishlatishda energiya ) )
tejovchi tizimlar
10. | Chuqurlik nasoslari qo‘llanib neft qazib olish 2 2
11. | Gidrat hosil bo‘lishi va unga garshi kurashish usullari | 2 2
12. | Tuz qoplamalari hosil bo‘lishi va ularni bartaraf etish 9 5
usullari
13. | Kon uskunalari korroziyalari va ularga garshi
: 2 2
kurashish
14. | Parafinsmolali qoplamalar hosil bo’lishi, ularga garshi
. . : 2 2
kurashish va bartaraf etish usullari
Jami 28 42

50
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ASOSIY QISM

Ma’ruza mashg‘ulotlari

1-ma’ruza. Kirish. Murakkab sharoitli neft va gaz konlari va uyumlari haqgida
umumiy ma’lumotlar. Ularni ishlash va ishlatishning umumiy tamoillari.

2-ma’ruza. Murakkab geologik sharoitli neft va gaz konlarini

ishlash va ishlatish

Tektonik buzilishli neft va gaz uyumlarini ishlash. Qat-gat uyumli neft va gaz
uyumlarini ishlash. Quduglarni suvsiz va gazsiz ishlatish davrini uzaytirish uchun
gatlamlarning har xilligidan foydalanish.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim.
Agqliy hujum, blits, munozara, oz-0 ‘zini nazorat.

Adabiyotlar: Al, A3, Q4, Q6

3-ma’ruza Qatlam bosimi neftni gazga to‘yinish bosimidan past bo‘lgan neftgaz
konlarini ishlash.
Neftni gazga to‘yinish bosimini konlarni ishlash jarayoniga ta’siri.

Qatlam bosimi neftni gazga to‘yinish bosimidan past bo‘lganda neftni uyumlariga
suv bostirishning o‘ziga xosligi.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Agliy
hujum, blits, munozara, o z-o zini nazorat.

Adabiyotlar: A1, A2, Q3, Q6
4-ma’ruza Anomal past bosimli neft va gaz konlarni ishlash va ishlatish.
Anomal past bosimli neft konlarini ishlashni asosiy xususiyatlari va muammolari.

Anomal past bosimli gaz konlarini ishlashni o°‘ziga xosligi.

Anomal past bosimli konlarda mahsulotni yig‘ish va uzatishdagi muammolar va
ularning yechimlari.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy
hujum, blits, munozara, o ‘z-o ‘zini nazorat.

Adabiyotlar: A1, A2, A3, Q2, Q3
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5-ma’ruza. Anomal yuqori bosimli neft va gaz konlarini ishlash va ishlatish.

Katta chuqurlikda yotuvchi neft va gaz konlarini ishlashni asosiy xususiyatlari va
muammolari.

Anomal yuqori gatlam bosimining hosil bo‘lish sabablari.

Anomal yuqori gatlam bosimli katta chuqurlikda yotuvchi neft konlarini ishlash
ko‘rsatkichlarini loyihalashtirishni takomillashtirish.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy
hujum, blits-so rov, munozara, o ‘z-o ‘zini nazorat.

Adabiyotlar: A1, A2, A4, Q1, Q2, Q4

6-ma’ruza. Yuqori govushgoqli neft konlarini ishlash va ishlatish.

Yugori govushgoq neftli konlarni neft bera olishligini oshirish usullari..

Yuqgori govushgoq neftli konlarda neft bera olishlikni issiglik usullarini
qo‘llab oshirish imkoniyatlarini baholash.

Qatlamlarni tuzilishi va xossalari.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy

hujum, munozara.

Adabiyotlar: A1, A2, A3, A4, Q1, Q2, Q3

7-ma’ruza. Neft hoshiyali gaz konlarini ishlash va ishlatish.

Neft hoshiyali gaz konlarini neft va gaz bera olishligini oshirish usullari.

Neft hoshiyali gaz konlarini ishlash ko‘rsatkichlarini loyihalashtirishni
takomillashtirish.

Neftli xudud va gaz do‘ppisini bir vaqtda ishlatish.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy

hujum, blits, munozara, o ‘z-o zini nazorat.

Adabiyotlar: Al, A3, Q1, Q2, Q3, Q4.

8-ma’ruza. Ko‘p qatlamli neft va neftgaz konlarini ishlash va ishlatish.

Ko‘p qatlamli neft va gaz konlari

Ko‘p qatlamli neft konlarida ishlatish obyektlarini ajratishning asosiy
shartlari va tamoillari

Ko‘p qatlamli neft va neftgaz uyumlarini ishlashni ba’zi bir xususiyatlari.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy
hujum, blits, munozara, o z-o zini nazorat.
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Adabiyotlar: Al, A3, Q1, Q2, Q3, Q4.

9-ma’ruza. Neft va gaz konlarini ishlash va ishlatishda energiya tejovchi tizimlar
Energiya tejovchi tizimlar to‘g‘risida umumiy ma’lumotlar.

Energiya tejovchi texnologiyalar qo‘llanilganda uyumlarni ishlash jarayoni
ko‘rsatkichlariga geologik-fizik va texnologik omillarning ta’siri.

Neft va gaz sohasidagi zamonaviy energiya tejovchi texnologiyalar.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy
hujum, blits, munozara, o z-o zini nazorat.

Adabiyotlar: A1, A3, Q1, Q2, Q3, Q4.
10-ma’ruza. Chuqurlik nasoslari qo‘llanib neft qazib olish.

Shtangali chuqurlik nasoslari yordamida neft qazib olish. Elektr qurilmali
markazdan qochma nasoslar yordamida neft qazib olish. Qo‘llaniladigan ta’lim
texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy hujum, blits, munozara, o ‘z-
o0 ‘zini nazorat.

Adabiyotlar: Al, A3, Q1, Q2, Q3, Q4.

11-ma’ruza. Gidrat hosil bo‘lishi va unga qarshi kurashish usullari.
Gazlarning gidratlanish umumiy tasnifi va ularning gidratlanish sharoitlari. Neft

quduqlarida kristalgidrat hosil bo’lishi. Gidrat hosil bo’lishini oldini olish va ularni
bartaraf etish usullari. Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv,
muammoli ta’lim. Aqliy hujum, blits, munozara, o ‘z-o ‘zini nazorat.

Adabiyotlar: Al, A3, Q1, Q2, Q3, Q4.

12-ma’ruza Tuz qoplamalari hosil bo‘lishi va ularni bartaraf etish usullari

Qazib olish jarayonida tuz hosil bo’lish sabablari va sharoitlari. Tuz qoplamalariga
garshi kurashish va ularni bartaraf etish usullari.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy
hujum, blits, munozara, o ‘z-o ‘zini nazorat.

Adabiyotlar: Al, A2, Q1, Q3, Q4.

13-ma’ruza. Kon uskunalari korroziyalari va ularga garshi kurashish.
Kon uskunalari korroziyalari. Kon uskunalari korroziyalariga garshi kurashish.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy
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hujum, blits, munozara, o z-o ‘zini nazorat.

Adabiyotlar: Al, A3, Q1, Q2, Qs3.

14-ma’ruza. Parafinsmolali qoplamalar hosil bo’lishi, ularga qarshi kurashish

va bartaraf etish usullari

Parafinsmolali goplamalar umumiy tasnifi. Parafinsmolali goplamalariga qarshi

kurashish va ularni bartaraf etish usullari.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim. Aqliy

hujum, blits, munozara, o z-o zini nazorat.

Adabiyotlar: Al, A3, Q1, Q2, Qs3.

“Neft va gaz quduqlarni gidrodinamik tadgiqotlash”fani bo‘yicha ma’ruza

mashg‘ulotining kalendar rejasi

TIr Mavzular nomi Soat
1. | Kirish. Fanning asosiy maqsadi va vazifalari. 2
2. | Murakkab geologik sharoitli neft va gaz konlarini ishlash va ishlatish. | 2
3. | Qatlam bosimi neftni gazga to‘yinish bosimidan past bo‘lgan

neftgaz konlarini ishlash. ’

4. | Anomal past bosimli neft va gaz konlarni ishlash va ishlatish. 2
5. | Anomal yugori bosimli neft va gaz konlarini ishlash va ishlatish. 2
6. | Yugori gqovushgogli neft konlarini ishlash va ishlatish. 2
7. | Neft hoshiyali gaz konlarini ishlash va ishlatish. 2
8. | Ko‘p qatlamli neft va neftgaz konlarini ishlash va ishlatish. 2
9. | Neft va gaz konlarini ishlash va ishlatishda energiya tejovchi tizimlar | 2
10. | Chuqurlik nasoslari qo‘llanib neft qazib olish 2
11. | Gidrat hosil bo‘lishi va unga qarshi kurashish usullari 2
12 | Tuz qoplamalari hosil bo‘lishi va ularni bartaraf etish usullari 2
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13 | Kon uskunalari korroziyalari va ularga garshi kurashish 2

14 | Parafinsmolali goplamalar hosil bo’lishi, ularga garshi kurashish va
bartaraf etish usullari

Jami: 28

Amaliy mashg‘ulotlarning tavsiya etiladigan mavzulari

1. Qat-gat uyumli neft va gaz konlarida gatlamni gidravlik yorish jarayonini
hisoblash.

Qo‘llaniladigan ta’lim texnologiyalari: muammoli ta’lim. Blits-so ‘rov,
munozara.

Adabiyotlar: A1, A2, Q1, Q2

2. Anomal past bosimli gaz kondensat konlarida quduq tubi atrofiga tuz
kislotali ishlov berish usulini hisoblash..
Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta lim.
Kichik guruhlarda ishlash,bahs- munozara, o ‘z-o ‘zini nazorat.
Adabiyotlar: A4, A5, A6, Q3, Q5, Q6

3. Qatlamning anomalligi hisobga olgan holda neft hajmini hisoblash.
Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli
ta’lim. Kichik guruhlarda ishlash,bahs- munozara, o z-o ‘zini nazorat.
Adabiyotlar: A4, A5, A6, Q3, Q5, Q6

4, Anomal yuqori bosimli katta chuqurlikda yotuvchi neft konlarini
ishlash ko’rsatkichlarini aniglash
Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli ta’lim.
Kichik guruhlarda ishlash,bahs- munozara, o‘z-o°zini nazorat.

Adabiyotlar: A4, A5, A6, Q3, Q5, Q6

5. Neftgaz uyumini ishlash davrida gatlamga kirgan chegara tashqi suvning
hajmini aniqglash.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli
ta’lim. Bahs-munozara, o ‘z-o ‘zini nazorat.

Adabiyotlar: A1, A3, Q3, Q4, Q5
6. Neftgaz uyumining gaz do’ppisidagi gaz zahiralarini va gaz

do’ppisining hajmini o’zgarmasligini, ta’minlovchi undan olingan yig’indi gaz
hajmini aniglash.
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Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli
ta’lim. Bahs- munozara, o ‘z-o ‘zini nazorat.

Adabiyotlar: A1, A3, Q3, Q5, Q6
7. Qatlam ichra yonish jarayonini loyihalashtirish.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli
ta’lim. munozara, o z-o zini nazorat.

Adabiyotlar: Al, A3, Q2, Q3, Q5, Q6

8. Neft hoshiyasini optimal otish oralig’ni tanlash.

Qo‘llaniladigan ta’lim texnologiyalari: muammoli ta’lim, bahs-munozara,
0 ‘z-0 zini nazorat.

Adabiyotlar: A1, A3, Q1, Q2, Q5
9. Bir necha gatlamni bir vaqtda ishlatuvchi qudugni tadgiqgotlash.

Qo‘llaniladigan ta’lim texnologiyalari: dialogik yondoshuv, muammoli
ta’lim, kichik guruhlarda ishlash, bahs- munozara, rolli o ‘yinlar, o ‘z-o ‘zini
nazorat.

Adabiyotlar: A1, A2, A3, Q3, Q4, Q6
10. Ishlayotgan quduqgdagi gatlam bosimini aniglash.

Qo‘llaniladigan ta’lim texnologiyalari: muammoli ta’lim, munozara, nima
uchun, o ‘z-o zini nazorat.

Adabiyotlar: Al, A4, Q3 Q4
11. Quduq tubida minimal favvovaralanish bosiminin aniglash.

Qo‘llaniladigan ta’lim texnologiyalari: muammoli ta’lim, munozara, Klaster,
Insert jadvali, o z-o zini nazorat.

Adabiyotlar: Al, A2, Q1, Q2, Q5

12. Quduqga elektrqurilmali markazdan gochma nasos turi va chuqurligini
tanlash.

Qo‘llaniladigan ta’lim texnologiyalari: muammoli ta’lim, munozara, Klaster,
Insert jadvali, o ‘z-o zini nazorat.

Anmaduérmap: Al, A2, Q1, Q2, Q5

13. Turli konstruksiyali gaz qudug‘i tubi bosimini hisolash
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Qo‘llaniladigan ta’lim texnologiyalari: muammoli ta’lim, munozara, nima
uchun, o ‘z-o zini nazorat.
Adabiyotlar: Al, A3, Q3, Q5, Q6

14. Gaz quduglarida gidrat hosil sharoitlarini aniglash

Qo‘llaniladigan ta’lim texnologiyalari: muammoli ta’lim,munozara, Klaster,
Insert jadvali, o z-o zini nazorat.

Adabiyotlar: A2, A3, A5, Q1-6

“Neft va gaz quduglarni gidrodinamik tadgigotlash”fani bo‘yicha amaliy
mashg’ulotlarning kalendar rejasi

TIr Amaliy mashg’ulotlar mavzulari nomi Soat

1. | Qat-gat uyumli neft va gaz konlarida gatlamni gidravlik yorish 2
jarayonini hisoblash.

2. | Anomal yuqgori bosimli katta chuqurlikda yotuvchi neft konlarini 2
ishlash ko’rsatkichlarini aniglash

3. | Qatlamning anomalligi hisobga olgan holda neft hajmini hisoblash 2

4. | Anomal yugori bosimli katta chuqurlikda yotuvchi neft konlarini 2

ishlash ko’rsatkichlarini aniglash

5. | Neftgaz uyumini ishlash davrida gatlamga kirgan chegara tashqi 2
suvning hajmini aniglash.

6. | Neftgaz uyumining gaz do’ppisidagi gaz zahiralarini va gaz | 2
do’ppisining hajmini o’zgarmasligini, ta’minlovchi undan olingan
yig’indi gaz hajmini aniqlash.

7. | Qatlam ichra yonish jarayonini loyihalashtirish. 2
8. | Neft hoshiyasini optimal otish oralig’ni tanlash. 2
9. | Bir necha gatlamni bir vaqgtda ishlatuvchi qudugni tadgiqgotlash. 2
10. | Ishlayotgan quduqdagi gatlam bosimini aniglash. 2
11. | Qudugq tubida minimal favvovaralanish bosiminin aniglash. 2

12. | Quduqqga elektrqurilmali markazdan gochma nasos turi va 2

30




chuqurligini tanlash.

13 | Turli konstruksiyali gaz qudug*‘i tubi bosimini hisolash 2
14 | Gaz quduglarida gidrat hosil sharoitlarini aniglash 2
Jami: 54

Mustaqil ta’lim tashkil etishning shakli va mazmuni

Mustaqil ta’limning magqsadi - talabalar o‘qituvchi rahbarligida o‘quv
jarayonida olgan bilim va ko‘nikmalarini darsliklar, o‘quv qo‘llanmalar, o‘quv-
uslubiy majmualar, internet ma’lumotlari, o‘quv-vizual va multimedia materiallari
yordamida mustahkamlaydilar.

No Mavzuning nomi Soat
1 Neft va gaz gazib olish usullari 2
o | Turli rejimlarda indikator chiziglari harakati davomida ishlatish rejimi 2

Anomal past qatlam bosimli neft konlarini ishlash ko‘rsatkichlarini 5
3 | loyihalashtirish.

A Anomal past gatlam bosimli neft konlarini ishlashlatish. 2

5 Neft va gaz sohasidagi zamonaviy energiya tejovchi texnologiyalar. 2
Yugori qovushgoqli neft gatlamlarni neft bera olishligini oshirish )

6 | usullarini samarali qo‘llash sharoitlari.

7 |Qatlam harorati va tog® bosimi o°sishining uyum bosimiga ta’siri. 2
Karbonat kollektorli katta chuqurlikda joylashgan neft uyumlarini )

8 |ishlash xususiyatlari.

9 Suyugliklarni deformatsiyalanuvchan darzli gatlamda sizishi. 2
Qatlam va u to‘yingan suyugqliklar xossalarining bosim pasayishida )

10 | o¢zgarishi.

Katta chuqurlikdagi ishlatish obyektlarida gatlam energiyasidan )

11 | samarali foydalanish imkoniyatlari.

12 | Terrigen kollektorlarga mansub katta chuqurlikda joylashgan neft 2
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uyumlarini ishlash xususiyatlari.

Anomal yuqori gatlam bosimli katta chuqurlikda yotuvchi neft

13 | konlarini ishlashtish.
Anomal yuqori qatlam bosimli neft konlarini ishlash ko‘rsatkichlarini 5
14 | Joyihalashtirish.
15 Yugori qovushqgoq neftli konlarni neft bera olishligini oshirish usullari. 2
16 Neftni bug® bilan siqib chiqarish. 2
17 Davriy bug‘ haydash. 2
18 Yugori govushgogli neftli konlarda neft bera olishlikni oshirish. 2
Yugori govushgogli neftli konlarda neft bera olishlikni oshirishda )
19 |issiqlik usullarini qo‘llab oshirish imkoniyatlarini baholash.
20 Qatlamlarni tuzilishi va xossalari. 2
Qatlamlarni neft bera olishligini oshirish usullarini tasnifi va )
21 | qo‘llashdan magsad.
Qatlamlarni neft bera olishligini oshirish usullarini samarali qo‘llash 5
22 | sharoitlari.
23 Qatlamlarni neft bera olishligini oshirish usullarini qo‘llash mezonlari. 2
24 Neft va gaz konlarida qatlamga ta’sir qilish usullari. 2
Neft va gaz konlarida qatlamga ta’sir gilish usullarini qo‘llashda 5
25 | energiya tejovchi tizimlar.
Jami: 50

Dasturning informatsion- uslubiy ta’minoti

Mazkur fanni o‘qitish jarayonida O°‘zbekiston Respublikasining mehnatni
muhofaza qilish, FV, Ekologiyaga oid gonunlari, kodekslar, Prezident Qarorlari va
Farmonlari, O‘zbekiston Respublikasi Vazirlar Mahkamasining Qarorlari, chet el
va Respublikamizda nashr etilgan adabiyotlar, elektorn adabiyotlar, virtual
laboratoriyalar, laboratoriya mavzusiga oid texnik jihozlar, turli slaydlar,
vikepediyalar, ilmiy jurnallardagi maqolalar, ma’ruza matnlari, fan bo‘yicha
o‘quv-uslubiy majmualarhamda Internet materiallaridan foydalaniladi.

32




Fan bo‘yicha talabalar bilimini nazorat qilish

Talabalar bilimini nazorat qilish Oliy va o‘rta maxsus ta’lim Vazirligi tomonidan
tavsiya etilgan “Oliy ta’lim muassasalarida talabalar bilimini nazorat qilish va
baholashning reyting tizimi to‘g‘risida”gi N 1 z o m (Nizom O ‘z.R. OO ‘MTVning
2009 vyil 11 iyundagi 204-son buyrug‘i bilan tasdiglangan va O ‘zbekiston
Respublikasi Adliya vazirligida 2009 yil 10 iyulda 1981-son bilan davlat
ro ‘yxatidan o ‘tkazilgan. O‘z.R. OO ‘MTVning 2010 yil 25 avgustdagi 333-sonli
buyrugi bilan Nizomga o ‘zgartirish va qo ‘shimchalar kiritilgan hamda
O zbekiston Respublikasi Adliya vazirligida 2010 yil 26 avgustda 1981-1-son bilan
davilat ro ‘yxatidan qayta o ‘tkazilgan.) asosida bosgichma-bosgich amalga
oshiriladi.

Ushbu Nizomga muvofiq fan bo‘yicha o‘quv semestri davomida uch turdagi, ya’ni
joriy, oraliq va yakuniy nazoratlar o‘tkaziladi.

Joriy nazorat - fan mavzulari bo‘yicha bilim va amaliy ko‘nikma darajasini
aniglash va baholash magsadida laboratoriya, amaliy mashg‘ulotlar va mustagqil
ta’lim topshiriglari buyicha. og‘zaki so‘rov, test o‘tkazish, suhbat, nazorat ishi,
kollokvium, uy vazifalarini tekshirish va shu kabi boshqga shakllarda o‘tkaziladi.

Oralig nazorat — semestr davomida modulli tizim asosida o‘quv dasturining
tegishli (fanning bir necha mavzularini o‘z ichiga olgan) bo‘limi tugallangandan
keyin, talabaning bilim va amaliy ko‘nikma darajasini aniglash va baholash
magsadida yozma, og‘zaki, test shaklida o‘tkaziladi. Oraliq nazorat bir semestrda
ikki (yoki bir) marta o‘tkaziladi va shakli (yozma, og‘zaki, test va hokazo) hamda
soni o‘quv ¢anura ajratilgan umumiy soatlar hajmidan kelib chigqan holda
belgilanadi

Yakuniy nazorat — semestr yakunida muayyan fan bo‘yicha nazariy bilim va
amaliy ko‘nikmalarni talabalar tomonidan o‘zlashtirish darajasini aniqlash
magqsadida tayanch tushuncha va iboralarga asoslangan “Yozma ish” shaklida
o‘tkaziladi. Ilmiy Kengash qarori bilan yakuniy nazorat og‘zaki, test va boshqa
shakllarda ham o‘tkazilishi mumkin.

Fan buyicha talabalar reyting balini aniglash mezonlari

Maksimal ball-100 Saralash bali- 55 ball
Ne Nazorat turi Maksimal Nazorat turi
ballga nisbatan bo‘yicha
% ball maks. saralash
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ball bali
1. | Joriy nazorat (JN) 40 40 40 22,0
-laboratoriya ishlari 9 9
-amaliy mashg‘ulotlar 9 9
-mustaqil ta’lim 22 22
2 Oralig nazorat (ON) 30 30 30 17,0
1-ON 30 30 17
2-ON - -
3 Yakuniy nazorat 30 30 30 17,0
Jami: 100 100 100 55

Ishchi o ‘quv rejaga muvofiq fan bo ‘yicha 9 ta (18 soat) laboratoriya ishi, 9ta (18
soat) amaliy mashg ‘ulot va 11 ta (22 soat) mustaqil ish rejalashtirilgan. Shu
sababli JN da 1 ta laboratoriya va amaliy mashg ‘ulot uchun har biriga 1 balldan,
1 ta Ml uchun 2 ball rejalashtirilgan.

Fan bo yicha ON kafedra yig ‘ilishi va fakultet Kengashi garoriga asosan 1 marta
o ‘tkaziladi.

Joriy va oraliq nazorat turlari bo‘yicha 55 va undan yuqori ballni to‘plagan
talaba fanni o‘zlashtirgan deb hisoblanadi va ushbu fan bo‘yicha yakuniy
nazoratga kirmasligiga yo‘l qo‘yiladi.

Talabaning fan bo‘yicha o‘zlashtirish ko‘rsatkichini nazorat qilishda quyidagi
namunaviy mezonlar (keyingi o‘rinlarda namunaviy mezonlar deb yuritiladi)
tavsiya etiladi:

a) 86-100 ball uchun talabaning bilim darajasi quyidagilarga javob berishi
lozim:

xulosa va garor gabul qgilish;
ijodiy fikrlay olish;

mustaqil mushohada yurita olish;
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olgan bilimlarini amalda qo‘llay olish;
mohiyatini tushunish;

bilish, aytib berish;

tasavvurga ega bo‘lish.

b) 71-85 ball uchun talabaning bilim darajasi quyidagilarga javob berishi
lozim:

mustaqil mushohada yurita olish;
olgan bilimlarini amalda qo‘llay olish;
mohiyatini tushunish;

bilish, aytib berish;

tasavvurga ega bo‘lish.

v) 55-70 ball uchun talabaning bilim darajasi quyidagilarga javob berishi
lozim:

mohiyatini tushunish;
bilish, aytib berish;

tasavvurga ega bo‘lish.
g) 0-54 ball bilan quyidagi hollarda baholanishi mumkin:
aniq tasavvurga ega bo‘lmaslik; bilmaslik.

Talabaning fan bo‘yicha reytingi quyidagicha aniglanadi:
R=V*0O*/100

bu yerda: V- semestrda fanga ajratilgan umumiy o‘quv yuklamasi (soatlarda);
O° - fan bo‘yicha o‘zlashtirish darajasi (ballarda).
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Macajgajnap Ba MamkJjap

TYILIAMHA
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V3BEKUHCTOH PECHYBJIHKACH OJIHH BA YPTA MAXCYC TABJIHM
BA3UPIHTH

KAPIITH MYXAHJHCTHK HKTHCOAHUET HHCTHTYTH
HE®T BA T'A3 ®AKYJIbBTETH

“HE®T BA I'A3 KOHJIAPHHH HUIITA TYIHIHPHII BA YJIAPIAH
DPOUTATAHUIII ” KA®EPACH

« Murakkab sharoitlarda neft va gaz qazib olish »

¢danuoan

“Jpurad ra3 pe:KUMHUAATA HepT YIOMUHUHT ACOCHI MIILIALI
KYPCATKUYJIAPMHHN AHMKJIAII MaB3ycuJa

aMaJuil MallFyJOTHU Oaxkapuil Oyitnya

YCNYBUI
PCATMA

Kapwiu — 2019 itun
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JpHUraH ra3 pe;kuMHuIaru He)t KOHJIAPUMHU MIJIATIL

ViomnapHu wuOuUlam kapaéHuAa KarmiaM OOCHMMM TYWHHTAHIUMK OOCHMHUAAH —XaMm
nacaiiranzia KaTjlamJia SpuraH ra3 peKMMH ro3ara kKenaad. by pexxumpa HeQTHH KaTiiamzaH
CHUKMO uuKapuil HedTAa SpUraH ra3japHUHT XPATUIIA Ba KEHralumm xucobura Oymaau.
["a3mapHUHT Te3 XapakaTJIaHUIIM HATHKACHAA DPUTAH Ta3 PEKUMHHUHT cCaMapaJopiurd yHYa
IOKOpU 3Mac, He(T Oepa ONyBYAHIMK KamaaH kKaMm 15% nmaH omiagu. DpuraH ra3 pexuMu
KYpcaTKU4iapu KyO XoJUlapAa Karjamra TabCUp OTHUII YCYJUIAQPUHUHT  COJMIITHPMA
caMapaJopINTHHY aHUKJIAII y4yH acoc Oymaau.

JpHUraH ra3 pe;KUMuAard HeT YIOMUHHHT aCOCHI MIIAII KYPCATKUYJIAPHHH
aHMKJIallL.

bouuianFuy MmabjayMotJiap:
MAaiJIOH 103acH - S=2,512'107M2 ;
KyIyKJIap Maiionaa yuoypuak Typ 6yiinua texuc =380 m opanukia >xolaamTHpUITaH,;
KyAYKJIApHHUHT KenTupwirad paguycu .=0,1 m;
UIUTATHII KyAYKJIAPUHUHT KyAyK TyOu 6ocumu Py, =11 0°Ia;
OollIaHFUY KaTiiaM 6ocumu Po=7-1 06Ha;
He(THUHT ra3 OunaH TYHUHTaHINK 6ocuMu (KoHTYp 60cumu) P,=6-1 0°I1a;
KatiiaM roBaxiaura m=0,2 ;
KATJIAMHUHT ypTada KaTuHImra h=7m;
KATIaMHIHT yTKazyBaarmnri k=8-10"3w?;
KATJaMHUHT HeTra TYWHHTAHINATH S,,,=0,8 ;
KAaTJaMHHUHT OOIUIAHFUY CYBra TYWHHTAHIUTH S..=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,015 mIla-c ;

YIOMHHM Oypruuaii naspu =10 tiun;

rascusnanran HedT suumarn _ , [1 885 ke/m®,

HedTHUHT KOBYIIKOKINIY, HEPTHUHT XaKMUN KO3 (ULIMEHTH Ba HEPTAA dSpUTaH
ra3 MUKJOPUHUHT OocuMra OOFIMKINTY Kyiuaard 1-pacMaa KelTUpUIIraH.

VYubypuaknu TYpaa >koWnamraH xap OHp KyAyK Y4YyH CH3UII pauycH KyWuaarua
(bopMmyna opKanu aHUKITaHAIH:

R.O 143 0,525

s

Oy epaa R, - KylyKHUHI CH3MII 30HACUHUHT WapTiIu paguycu, M ( R =0,525-380=200m).

Cu3uIll 30HaCH MailoH 103aCH:
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S. 0 <R?,

Oy epia S¢ — CH3UII 30HACH MaiI0H 103acH, M’ ( S.=3,14-200°=125600 m° ).

N
TIAN
///'
/—/

/ "
A ; e
k& 1 ,/// —

! Vo

: //}/

1-pacm. HeTHHHT KOBYIIKOKIIMTH, HE)THUHT XaXKMUH K03 duimenTy Ba HeTaa
SPUTaH T'a3 MUKJIOPHHHUHT 0OCUMTIa OOFITUKIUTH TPaduUTH.
VY xonaa yroMJaru Ky1yKjiaap COHM KyHuJIarudaHy Tallkui 3Tajiu:

nDi,
S

c

Oy epza N — yrom/1a UIIIaTUIaJUraH YMyMUN Ky IyKJIap COHH,

2,512(10’
Nl ———

200.
1,256[10°

Kontypnaru 6Gocumra HucbaraH HedTra TYWHMHTAHJIMKHM aHUKJIAIl Y4yH KyHugaru
dbopmynanan ¢oiiganaHnaMus:

ror,.p-

i i
L s 04 st grePeop e Pun
i val(‘ﬁ - 20 - 20
SHn o - ! (1)
prx ©

— 5 ~
2l K

i
b,p. ~

—eo

Oy epna S ffl - I+]1 Kajmamaard KOHTYpIard TYWHHTaHINK, OUMPHUHT KHCMU;

I -0ocum p. nmam p!' ra y3rapranjard raz OMWJIMHMHT ypTada KHHMaTH,
3, 3.
MM

I', - p,6ocumia rasHUHT He(T/Ia SPYBUAHIIMIH, A
P~ pl6OCHMIA rA3HUHT 3UWINIH, Ke/M",
~eo ~ 171 0°I1a GOCMIATH TA3HUHT 3UWIATH; K2/M°.

I'a3 omunuHUHT YpTava KuiiMaTu Kyiugaru Gopmysia opKaiu aHUKIaHAIH:
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rofs ‘_’ [bvplﬂimfvplﬂ, (2)
7o~

20

6y epna /7S~ - HedT Bara3 yuyH (aszaBuii YTKazyBUAHIUKIAp HUCOATH ( KagBasLiap
OpKaJIi aHUKJIaHA[TH );
P

I
D 2

<P~ - p; 6ocumaaru HeQTHUHT KOBYIUIKOKIUIH, Mlla-c;

+

+,p;~- p; OOCHUMIAry Ta3HUHT 3UWIUIY, mllac.

['a3HMHT KOBYIIKOKJIMTH OOCHM ¥3rapuiny OWiaH Kyla KaM y3rapajad Ba YHH XHCOO-
KUTOO kapaéuuaa nouMuid ne6 kaOyn xkunum MyMkuH. HedTma spuran razau muaean ras3 ned
XHucobacak, Kyiunarnda €3ui MyMKUH:

—’zvp"‘D p5 Ha
10

— 20

VY xonna (1) Ba (2) hopmynanap Kydugaru KypHHHIITA 3Ta Oy IaIu:

FD]—' o i1
bp"Ds 740! B%D fof’
Y . , (3)

FD vap:(‘l,\ p|]1

K

bH "’p;ic‘l" 105

rogs ﬂi[buvp,ﬂ%mfvp, (4)

"’pl

bonanruu Hedrra TyluHraHmukaa HeT ydyH (a3oBUM YTKa3yBUaHJIUK aOCOIIOT
KuiimMarra osra Oyarannurn  y4yH p, L[l p Oynranga TabMUHOT KOHTypuaaru HegTra

TYHUHTaHIMK GUpra Tenr, sban S-_p, [ p (1.

Arap S! HE p! ra GOFTMKIMK TpadUTHHE KypUII Y4yH 2- 10°Ia =i Kagam e oncax, y
xonna p, [158010° [Ta Gocum yuayH Kyiinaaruiapra sra 6y mamMus:

- 6,0(10° [15,8(10°

, [15,9(10° I7a;
6
gl ﬁmﬂ%@m 1110111 4/
015 10°
6 6
1111518112 10040 LB 2([)110 5,815{30
s, [ —= - 10,9712.
1110110  58(10
1178 10°
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Hedt muxmopu (M3/c) HU Kyhiugara udoaaaaH aHuKJIaiMH3:

2<kChilp UOp,, 17

q , (5)
H R
In—=0 1
r. 2
k s'- 0
b, Pip 4, Pip~ 2

i i ol
K,S,~ - S.KOHTypaarud He(Tra TYHMHTaHIMK MIAPOUTUAArd He(T ydyH KaTJIaMHUHT

(a3oBwHii YTKa3yBUAHIUTH, OUPHUHT KHUCMH.

Hedrra tyitunramnmmk 1 ra tedr 6ynranaa kK, [11. Y xonna

: 6,0(10° [ 1(10°

P, 135010° Ma.
10y Ly,
1147014,08[10 Ila

q 0 2(3,14[0,8(10 **[[7[16,0(10° 1 1.)[10° {213,7 0

In@D 0,5

1] 4,953(10 **[16,0010° 11,0(10° (213,71 5,293[10° i °/c

5,8-10° ITa xonrypaarm Gocum  Ba 0,9712 TYMHraHIMKIIAPOUTHIA HEYT MUKIOPUHI

XHUCOOIaliMu3.
6 6
p,, 0 5,8010° 0110 13.4010° [Ha
2
—0’911 — [1194,06 i[b;
1145041110 Ila

q, [ 4,953(10 **[15,8[10° [11,0(10° (194,06 [] 4,614[10° i °/c.

TyiuHranmmk SL naH S'K[lraqa nacasiiuraH BakT,

i i01
KtiDO,5D<DRthDm[E1. 0t ED % g m%, (6)

qll-l qricml Dbn"p)ich bH"’pK ]

By epna At - T¥itunranmuk S' nan S''raua macaiiran BakT opaiurd. BUPUHYM BaKT
OpaJINFH YUyH KyHHarura sraMus3:

At,0] 0,508,14[1200.° umo,zz% : — 1 L ~ %EH L0 1 09712H g 5o m105¢ 0 9,5200m
5293(10°  4,614[10°[] 0118 1178 [

p, [ 5,6[10° ITa Gocum yuyn 6apua XucoGiapHu Gaxapamus.
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_ 6 6
ps U 58010 D25,6D10 15,7(10° I7a:

— 6
It 0,001088%[&,177% [110911126,5;

12611111
s 1178
12611108 56
1176

[0,971201 1[10,9712[58(] 56
10,9354

6 6
0 5,6(10° 1110 133010° [Ta -

py”p

0,8076

170,93
11441413103

q, [ 4,953(10 **[15,6(10° [11,0(10° {170,931 3,894[10° i °/c

At 8,7925104[% L —0 L = EEHOBHZ 0 993540 g s1moter 14Kym .
461410 ° 3894010 °H [ 1178 1176 [

[y Taptubaa xucod KUTOOIAp KOHTYp O0ocHMMU KyAyK TyOM Gocumura TE€HT OYiryHra
Kajap o0 O6opuiaau Ba Kyiuaaru Taptuo/aa »kaapaira KHpUTHIAIN:

Kagsan 1
KonTypnar Vpraua I'a3 omumn | Kowrypmarm | VYpraua 7 Hedt it
u Oocum, oocum, . TYHUHTaHIIN bocuM,
T, « MUKJIOpH KyH
P« Mlla ; piv ,
1 MS/MS SI e qH ,
Mlla Mlla
10 x° /¢
6,0 59 111 1,0 3,5 213,7 5,29
5,8 59 111 0,9712 3,4 194,1 4,614 9,51
5,6 5,7 126,5 0,9354 3,3 170,9 3,894 14,0
5,4 55 201,0 0,9217 3,2 162,2 3,535 5,67
5,2 53 245 0,9084 3,1 154,1 3,204 6,05
50 51 297,3 0,8975 3,0 147,5 2,922 5,32
4,8 4,9 346,1 0,8967 2,9 146,1 2,75 0,024
4,6 4,7 339,9 0,8863 2,8 140,0 2,496 5,94
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4,4 4,5 390,0 0,8765 2,7 134,4 2,263 5,94
4,2 4,3 440,3 0,8670 2,6 128,8 2,042 5,31
4,0 41 490,7 0,8597 2,5 124,6 1,85 5,24
3,8 3,9 529,8 0,8507 2,4 119,7 1,66 4,0

3,6 3,7 581,0 0,8423 2,3 115,1 1,48 17,4
3,4 3,5 628,6 0,8347 2,2 111,1 1,32 5,96
3,2 3,3 668,2 0,8271 2,1 107,1 1,17 5,73
3,0 3,1 706,5 0,8189 2,0 102,8 1,02 6,34
2,8 2,9 749,7 0,8100 1,9 98,3 0,876 8,72
2,6 2,7 795,1 0,8015 1,8 94,1 0,746 9,49
2,4 2,5 835,3 0,7920 1,7 89,5 0,621 10,07
2,2 2,3 881,0 0,7837 1,6 85,7 0,509 11,09
2,0 2,1 909,6 0,7762 1,5 82,4 0,408 13,3
1,8 1,9 918,3 0,7678 1,4 78,9 0,313 21,4
1,6 1,7 928,6 0,7596 1,3 75,6 0,225 28,7
1,4 1,5 920,3 0,7485 1,2 71,2 0,141 44.8
1,2 1,3 927,0 0,7376 11 67,1 0,066 85,2
1,0 11 990,5 0,72442 - - 0,033 182,8

HedTt GepaonyBuaHIMK UIIJTAIIHUHT CYHITH JaBpua KyHUIaruHU TalIKWI 3Tau:

,;ngm, (7)

H vpK.m. -

Oy epna b, _p,~ - TYiiMHraHmMK 60cuMUIArk XaXMuit Ko3pHUIUeHT;
b,-p.~ - Kyayk TyOM GocHMUIArd XaXMUH KO PHITHEHT.

(7) bopmynara KuiiMaTIapHH Kyiicak Kyduaarura sra 0yiamus:

prap 724420018 g,

1,057
Xap 6up O6ockuy yuyH HeT OepaoyBUaHIMK KyHuaara Gopmylia OpKald aHUKJIaHa/IU:

Sllc [bH"pH -

%, 010
bHVp;I("‘

: (8)

46



Oy epma /%, - i-kamamparu HedT OepaosryBUaHINK, ONPHUHT KUCMH.

Xap Oup Kajgamaa Ka3ub OJMHTaH MUKJIOp KyHuaarunya aHuKJIaHaIH:

QfItDGHmI !

(9)

Oy epna /7, - xap Oup Kagamza Ka3ub oJIMHIraH He()T MUKIOPH, Ke.

G, - yromzaaru HeT 3aXupacH, Ke.
Q! xa3u6 onunran mukop Baktra t; [[] At, Gornux..

(8) dopmynara

KYWHJIaruHU XOCHJI KUJIAMH3:

] 0,9712(1,18

p,U58MIla 6Gocumra Tyfpu KenaauraH KuaiMaTIapHU

[10,02715;

Q! [0 2,11(10'°[0,02715(1 5,729(10°;

t, 0 8,22010°c.

P, 57MIlaGocum ydyH Kyluaaruya:

a 0,9354(1,18

10,06142;

Q? [12,11(10"°[0,06142(] 1,3(10°;

t, [18,22(10°c(112,1[10°c [] 20,32[10°c.

KYiiu0,

[y Taptubaa xucod kutobiap Oaxkapuiaaau Ba FUCOO KUTOO HaTHXKajlapu KyWHIaru
JKa/aBaJl KaOu KUPUTUIIAAN Ba Tpauri YN3UIaau.

Kansan 2
Konrtypaar Hedr Kazub6 Bakr, Konrypaar Hedt Kazu6 Baxkr,
u HepTra | OepaoslyBUaH | YUKAPHIT u HedTra | OepaoiyBuUaH) | YMKAPHIT
TYHAUHTaHII JIUK aH HeT KyH TYAUHTaHJIHA UK a” He(T KyH
UK Kod(uIMeH | MUKIOpU K KO3 (ULHUEHT | MUKIOPH
i ™ Q,10%xe i 1 Q,10%xe
s! s!
Y/ Y/
0,9712 0,02715 0,5729 9,52 0,8271 0,1446 3,052 95,7
0,9354 0,06142 1,30 23,5 0,8189 0,1486 3,136 102,0
0,9217 0,07359 1,553 29,2 0,8100 0,1534 3,237 110,7
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0,9084 0,0854 1,8 35,2 0,8015 0,1578 3,33 120,2
0,8975 0,09483 2,0 40,6 0,7920 0,1618 3,415 130,3
0,8967 0,09486 2,002 40,6 0,7837 0,1654 3,489 141,4
0,8863 0,1038 2,191 46,5 0,7762 0,1689 3,563 154,7
0,8765 0,1115 2,352 52,1 0,7678 0,1734 3,658 176,1
0,8670 0,1181 3,491 57,4 0,7596 0,1777 3,749 204,8
0,8597 0,124 2,616 62,6 0,7485 0,1822 3,844 249,6
0,8507 0,1301 2,746 66,6 0,7376 0,1866 3,937 334,8
0,8423 0,1357 2,864 84,0 0,72442 0,191 4,03 517,5
0,8347 0,1405 2,965 90,0
’
o A
2-pacM. Ka3u0 onuHran He(T MUKJIOPUHHUHT BaKTra OOFIMKIUK Ipadury.
Viomaaru HepT 3aXuUpacuHu Kyluaara GopmysaaaH aHUKJIAIl MyMKHH:
SChOmGs
D HO D<’ H o« ( 10 )
7
G, [ 2,512(10° [17[10,2[10,8[885 7 211710%%e.
ByTryH wmumamr gaBpuma yMymHid Ka3uO OJMHTaH HE(PT MUKIOPH KyHHIArHHW TAITKWIT
ITaH:

Q, UG, Uz,

byTyH yloMHU yMyMMii UILIJIAII BAKTH:

Q, [1211[10"°106191(] 4,03[10°=.

(11)




t, IOt (12)
Oy epna t, - 6uTTa KyJyKHU UIJIATULI BaKTH, C.
t, [ 3154(10° [14,472(10" [J 3,601(10%c [ 11,424un

Hedr xa3ub ynkapuin OMpUHYM MIUTATUIN KYAYFH UIIIAaH YUKTYHTa Kagap ycub Oopaau
(11,42 inn). Keiimnyanuk HaBOaTAard KyAYKHUHT HINTa TYMIMPHIMIINA OOIIKA KyTyKHHHT
unial yukumura onu6 kenagu. LIyHWHT ydyH HepT Ka3ud YMKApHINIA WIUIANTHHUHT acOCUI
JNaBpUHU JoMMHI 1e0 XucoOnam MyMKuH. HedT Ka3ub YMKApUIIHUHT TYIIWII JaBpU CYHITH
UIUIATHIN KyAYFUHU OypFujiaHTaHgaH cyHr OonutaHaan. HedT kKa3ub YMKAPUITHWUHT TYIIMII
JaBpy OMTTA WIUIATHIN KyJyFHMHHM WIUIam BakTura TeHr Oymamu (11,42 winn). lynnai kunuo,
He(T Ka3ud YMKAPUIIHMHT BaKTTa OOFIMKIMK Tpadurd TEHT EHIU Tpaleuus KYpUHUIINIA
oynamnu ( 3-pacm).

3-pacM . Hedt ka3ub ynkapuI JuHaMuKacu rpaduru

Hedr ka3ub uumkapumHUHT crabwulalilraH MHUKIOPHMHHM aHMKJIAIl yYyH KyWHJaru
TEHIVIMKHU Ty3aMU3:

d.., [D,SD.th 02t -0Q,
VY xomnma

Q, . 4,03110°
t Ot 31540108

P c

aq,, U [112,78x2/ ¢ [11104,2m [ kyn

VioMmaan HC(I)T K83H6 YUKApHIll JUHAMHUKaCH 3-paCMI[a KCJITUPUIITAH.

Bapuanraap

1-6apuanm
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Bouwianruy MabJaymMoTJiap:
MAaiJIOH 103acH - S=1,75'107M2 ;
yIOMJlard Kyaykiaap conu N[ 250 ra
KYAyKJIapHUHT Kentupuiran paauycu r.=0,08 sy
UIIIATULT KYAYKIApUHUHT KyAyK Tyou 6ocumu Py, =0,5+1 0°Ia;
ooranruy Katiiam 6ocumu Po=11,31 06Ha;
He()THUHT ra3 OWiiaH TYHUHTaHIK O0ocuMu (KoHTYp Oocumu) P,=10,2-1 0°Ila;
Katiam roBakymru m=0,25 ;
KATJIAMHUHT ypTaya KaauHiauru h=1I15m;
KATJIAMHUHT YTKa3yBUaHIuru k=8§-1 0'12M2;
KATJaMHUHT HeTra TYWHHTAHINATH Sy,,=0,8 ;
KATJAMHUHT OONUIAHFUY CYBra TYWHHTAHIUTH S.e=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,013 mIla-c ;
YIOMHU OypFUIIall JaBpu =7 iu;

rascusnanrad Hed swawmry _ , [ 826 ke/m’.

HedTHUHT KOBYIIKOKJIMIH, HEQTHUHT XaXMHHA KOXQPHUIHMEHTH Ba He(THa SpUTaH TIa3
MUKIOPUHUHT O0cUMra OOFIMKJINTY Kyiuaaru 1-pacmaa KeaTHpHIITaH.

" Vo NI A <
= - 2 . Niln ¢ X
£ ¥ . /:! -
4 {':l ..'4 !
40t 20t g,
4 as} 18
1 90 /6 | |
/.; . 2‘:' 'y
20 12
I3 /0
0} 8| f
5 & ! »
rL ol ¢ | YR - j"',‘
- | . s
o ¢ [/ 8[), Mha

1-pacm. HeTHUHT KOBYIIKOKINIY, HEQTHUHT XaXMUK K03 uumentu Ba Hedtaa
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SpUTaH ra3 MUKIOPUHUHT O0OCHMTa OOFIMKIUTH rpadur.

2-eapuanm

BouutanFuy MabIymMoTJiap:
MAaiJI0H 103acH - S=7,5‘107M2 ;
yromaaru Kyaykiaap conu nll 300 ra
KyAYKJIApHHUHT KenTupwirad paguycu .=0,1 m;
UIIIATALT KYAYKIApUHUHT KyAyK Tyou 6ocumu Py, =2,0-1 06Ha;
Oomnuranruy Kariaam oocumu Po=1,0-1 0’ Ila;
He(THUHT ra3 ounan TyiuHranmm2,0x 6ocumu (koutyp 6ocumu) P,=6,0-1 0°I1a;
KaTiaaM roBaxyuru m=0,2 ;
KATJaMHUHT ypTada KanuHiaura h=10m;
KaTIaMHUHT yTKazyBuanauru K=0,8-1 0'13M2;
KaTJaMHHUHT HedTra TYHHHTaHIUTH S,,=0,8 ;
KATJIAMHUHT OONUIAHFUY CYBra TYWHHTAHIUTH S..=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,015 mIla-c ;
YIOMHU Oypruuai naspu =10 aun;

rascusnanran Hed suumary _ , [ 905 ke/m®,

HedTHUHT KOBYHIKOKINIH, HEPTHUHT XaXMHUH KoddduuueHTtn Ba HedTaa dpUraH ras
MUKJIOPUHUHT 00ocuMra OOFIUKIUTH KyiHuaaru 1-pacmia KeaTHpUiTraH.
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1-pacm. HeTHHHT KOBYIIKOKIIMTH, HE)THHHT XaXKMUH K03 duimenTy Ba HeTaa

SPUTaH T'a3 MUKJIOPHHHUHT 0OCUMTa OOFIMKIUTH TpaduTH.

3-6apuanm

Bouwtanruy MabJaymoTtJiap:
MaiiToH ro3acH - $=8-10"n”;
KyayKJjaap Maionaa yuoypuak typ 6yitnua texuc =400 m opanukaa skoiIamTupuiraH;
KYAYKJIApHUHT KeaTupwirad paauycu .=0,1 m;
UIIIATAL KYAYKIApUHUHT KyayK Tyou 6ocumu Py, =0,5+1 0°Ia;
Oomnuranruy Katiam oocumu Po=9,0-1 06Ha;
HE(THUHT ra3 OuiaH TYHUHranimk 6ocumu (Kkoutyp 6ocumu) P,=8,9-1 0°Ia;
KatiiaM roBaxiaurd m=0,25 ;
KAaTJIaMHUHT ypTada KaIuHIAra h=15m;
KaTJIAMHUHT YTKa3yBYaHIUTH K= 10w
KAaTJaMHUHT HeTra TYWHHTAHINATH S,,,=0,8 ;
KAaTJaMHHUHT OOIUIAHFUY CYBra TYWHHTAHIUTH S.e=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,014 mIla-c ;

YIOMHU OypFuJiall AaBpu (=8 uuJ;
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3
rascusnanrad Het suwiru ., [1 890 ke/m”.

HedTHUHT KOBYIIKOKIMTH, HEQTHUHT XXKMHHA KOAQPHUIUEHTH Ba He(THA SpUTAH Ta3
MUKIOPUHUHT O0CUMra OOFIHMKJINTH Kyiuaaru 1-pacMaa KeaTUpHIITaH.

el [ . mia e
wad FeM
129} 501 8 & ¥
2
0V §0 /
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1-pacMm. HeTHUHT KOBYIIKOKJIUTH, HEQTHUHT XaXMuil koddduumeHT Ba Hedraa
3pHraH ra3 MUKJIOPHHUHT 0OCHMra OOFIHUKIUTH rpadury.

4-gapuanm

bouvianFuy MmabjaymorJiap:
MalJI0H F03acH - S=7,8'107.M2 X
KyayKiaap Maiiiona yuoypuak typ 6yitnua texuc =390 m opanukia skoimamTupuiras;
KyAYKJIapHUHT Kentupwirad paauycu I,=0,09 a;
UIIIATAL KYAYKIApUHUHT KyAyK Tyou 6ocumu Py, =0,6-1 0°Ia;
Oomnuranruy Katiaam oocumu Po=8,9-1 06Ha;
HE(THUHT ra3 OuinaH TYHUHranimk 6ocumu (koutyp 6ocumn) P,=8,9-1 0°Ia;
KatiiaM rosaxiaurd m=0,25 ;
KATJIaMHUHT YypTadya KamuHiura h=14m;
KAaTJIaMHUHT YTKa3yBUaHiuru k=1-1 03w
KaTJaMHUHT HedTra TYHHHTaHIUTH S,,=0,8 ;
KATJIaMHUHT OONUIAHFUY CYBra TYWHHTAHIUTH S.e=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,013 mIla-c ;

YIOMHU OypFuiiall AaBpu (=7 iuJ;
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3
razcusnanrad Hedt suuuru -, [ 890 ke/m”.

HedTHUHT KOBYIIKOKIMTH, HEQTHUHT XXKMHHA KOAQPHUIUEHTH Ba He(THA SpUTAH Ta3
MUKIOPUHUHT O0CUMra OOFIHMKJINTH Kyiuaaru 1-pacMaa KeaTUpHIITaH.
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1-pacm. HeTHHHT KOBYIIKOKJIMTH, HEQTHHHT XaKMHUH K03 duirienTn Ba HedTaa

dpUTaH ra3 MUKJIOPUHUHT 0OCHMTa OOFIUKIUTH rpadury.
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T/p

Kypcarkunuiaap

10

11

12

13

14

v 2
Maiigon 103acu S, M

7,8

7,7

7,6

7,5

7,9

8,0

7,1

7,2

7,3

7,4

7,8

7,6

7,9

8,0

Kynykmap maiimonna
ya0ypuak TYp
6yitmua Tekuc |, m
opaiKIa
TUPUIITAH

JKoMmani-

390

380

385

400

370

360

250

260

270

280

290

300

320

340

Kynyknapaunr —ken-
THUPWITAH PaJiiyCcH

e, M

0,09

0,09

0,09

0,09

0,09

0,09

0,09

0,09

0,09

0,09

0,09

0,09

0,09

0,09

Nnuatuim KyOyK-
JIApUHUHT KyayK
Tyou Oocumu Py,

10° I1a

2,0

0,5

0,7

0,8

0,9

0,6

0,5

0,7

0,8

0,9

0,6

0,5

0,7

0,8

BonutanFuy  Katiam
6ocumu Po,, 10°1a

8,9

9,0

8,8

8,7

8,9

9,0

91

9,2

9,3

8,8

8,6

9,0

8,8

8,9

HedTauHT Ta3 Onnaxn
TYAWHTAHINK OOCH-
MU (KOHTYp OOCHMM)
P, ,10°Ma

79

7,9

7,9

7,9

7,9

7,9

79

7,9

79

79

79

79

79

79

Katmam
m

FOBAKJIUTHU,

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,25

Karnamuunr ypraua
KaJuHaura h, m

14

13

12

11

15

14

16

12

13

14

10

14

13

15

Karnamaunr  yTka-

sypuannury, K 10

13 2
M
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10

Karnamuauar wHedTra

a1 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8
TYWHUHTAHIUTH, S,
11 | Katnamuuur  Oomir-
namFma  cysra 13- | 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
WMHTaHIUTH, S,
12 gjﬁii‘;ﬂ KOBYI 9013 | 0,012 | 0,014 | 0013 | 0012 | 0,013 | 0,012 0,014 0,013 | 0,012 | 0,013 | 0,013 | 0,012 | 0,014
13 | Yiommn  Oyprunamt | 4 8 9 10 7 8 9 10 6 7 8 9 10 9
JaBpH 1, uun
14 | l'ascuznmanran  HedT
X 890 891 892 893 894 890 895 900 905 902 904 900 890 | 895

SUYJIATH Ke/m”.

-
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T/p Kypcarknunap 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1| Matizon rosach S, w2 75 77 7.6 75 7.9 8,0 7,1 7,2 7,3 7,4 7,8 7,6 7,9 8,0
2| Viownarn Kyayimp | g, 310 305 250 270 260 250 300 270 280 290 300 320 | 310
conu N Ta
3 | Kynyknapuunr —kein-
TUPHIITAH PafuyCcH 0.1 0.1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 01
e, M
4 Nnumatum KyayK-
TAPUHWHT  KYAYK | g 05 0.7 08 0.9 0,6 0,5 0,7 0,8 0,9 0,6 0,5 0,7 038
Tyou Oocumu Py,
10°Ma
5 Boumragruy  Katiiam
6ocumu Py, 10'ITa 1,0 1,0 1,1 1,0 1,0 1,0 11 12 13 11 10 1,0 11 1,0
6 | HedrHunr ra3 Ownan
TYinHrammk ~ Gocu- 6.0 5.9 58 5.9 6,0 5,9 59 6,0 6,0 6,0 59 58 59 6,0
MU (KOHTYp GocmMM)
P,,10%a
/ I;aT“aM FOBAIATIL 1 9 0,25 0,24 0,23 0,22 0,21 0,2 0,21 0,22 0,23 0,24 0,25 0,2 0,2
8 | Kamramuunr ypraya 10 13 12 11 15 14 16 12 13 14 10 14 13 15
KaJauHIuru h, m
9 | Kartnmamauar — yTKa-
syBuanmuru, K 10 0,8 0,9 0,85 0,84 0,82 0,83 0,88 0,8 0,9 0,85 0,84 0,82 0,83 0,88
13_2
M
10 | Katnamuuar wedtra 0.8 08 08 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8

TYWUHTAHIUTH, Sy,
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11

Karnamauuar  Gor-

mawrmu  cyera T9- | 0.2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
WMHTAHJIUTH, S,
12 gjﬁii‘;ﬂ KOBYI | 9015 | 0,012 | 0,014 | 0013 | 0012 | 0,013 | 0012 | 0,014 0,013 0,012 | 0,013 | 0013 | 0,012 | 0,014
13 | Yiowmn — byprunaur | 8 9 10 7 8 9 10 6 7 8 9 10 9
JaBpH t, uun
14 | l'ascuznmanran  HedT
X 905 891 892 893 894 890 895 900 905 902 904 900 890 | 895

SUYJIATH Ke/m”.

-
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1. BupuHYH KHIUPYB KyAyFH KAa40H Ba Kaepaa OypFUJIAaHTaH Ba KAHYaJaH He(T 0JIMHA
oounntaurau?

*A) 1880 itmnna 1Iyp-cyB maiinonuaa Ba cyrkacura 160 kr nan Hedt orHa OOIUIAHIN

b) 1885 itmnaa IIyp-cyB maiinonuaa Ba cytkacura 400 - 500 kr gan HeT onMHA OOIUTAHH
B) 1880 #tmiina Moiinucoit maitnonuaa Ba cytkacura 160 kr qan HeT onmHa OonLIaH M

I') 1908 itmnna Moitncoit maiimoruaa Ba cyrkacura 400 - 500 kr nan Hedt onuHa
OoLUIaHIN

2. Kynykiapuu razaudT ycyauaa UIUIaTHII YCYJIH KAM TOMOHH/IAH Ba KAa40H
sipaTuJIIn?

A) XX-acpuuHr oonuapuna pyc myxanaucu B.b.IllyxoB ToMoHuAaH apaTHiIan
b) 1901-1920 iiunnapaa pyc myxanaucu B.b.1llyxoB TomoHu1aH sipaTtuiau

*B) XX-acpHuHr Oomunapuia pyc MyXxanaucu THXBUHCKUN TOMOHHU/IAH SPaTUIAN
I') 1885 tiunga pyc ranbupkopnapaan J.I1.ITetpoB ToMmoHMaH spaTUIANA

3. bouutanru4 Katiaam 6ocumMu popMyIacMHU KYPCATHHT

0,03415L ,(L

0 510°CH L. g By P 0P e *'

Kam

“A) D
B) A0 010*k0 [L Og I 0010*L OgH
4. Katjam 00cuMHU KaHJail aHUKJIaHaau?

A) 4yKypJIHMK TEpMOMETpapu €paamuaa

b) »sxonot épmamuma

B) nunamorpad épaammuna

*') ayKypJauK MaHOMETpiapu Epaamuaa

5. Katsiam sHeprusicu MaHOaIapHHU KYPCATHHT

A) KariaMm CyBJapH Ta3MHKH SHEPTUACH

b) o030z Ba 60ocum nacaiummaa HeTAAH axpaiaJurad SpUrad ra3 3Heprusacu

B) cukwiran Tof )KMHCIApH Ba CYIOKJIMKIIAp SHEPrUsICH Ba HEPTHUHT OFUPIIMK Ky4H
TabCUpUAAru SHEPTrUuiACu

*I') A,B,B

6. Her GepaonyBuanank kod¢ppunuenT 1e6 HuMara airujaaau?

*A) xatiaM (yroM) JJaH OJIMHUIIY MYMKUH OYiraH HeT MUKIOPHUHMHT YHJIaru OajlaHc
3axypacura Oynran HucOaTura auTHIIaIu

b) nedT Muknopu xamaa katiiamaa (yioM) KOJIIUK cudaTtuia Koiarad HeT MUKIOpUHUHT
WUUFUHIMCUTA alTHIaau

B) xarnam (yroMm) 1aH OJMHMIIN MyMKHH OYira HehT MUKIOpUTa ailTuinanu

I') xaTmampaa (yroM) Konauk cudatuaa Koaran HeT MUKIOPUTa alTHIIau

7. Hedt 6epaoayBuanink ko3gpduunueHT GopmMyJacuHu KYpcaTHHT
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A) Q6 D szm—t D QK B) ﬁ D Qomm D QK

*B)/%DM r)m%mqﬂ

3 6

8. He(pT koHJIapUMHMHTI TaOUMIi MIUIAIN yCYyJ/UIapHu S Typra 6yJauHuo, yaapaaH
Kalicujiapy CMKMO0 YMKAPUII YCYJIUTra KUPAau?

A) TapaHTIHK YCYJH, CyB OOCUMH YCYIIH, SpUTaH ra3 yCcyiu
b) rpaBuTanmon ycyim, raz 60cCUMH yCyiiu, CyB OOCHMH YCYIH
B) cyB 6ocumu ycynu, ra3 60CUMU YCYJIH, TAPAHTIUK YCYIH
*I") cyB 6ocuMmu ycyiu, a3 60CUMH yCyIu

9. HedT KOHJIAPUHUHT TAOUMIA MIVIA YCYJUIapu S Typra 6YamHuo, yiapaaH
Kalicwjiapu cyHu0 Oopu ycyaura MaHcyo?

A) TapaHITHK YCYJH, CyB OOCUMU YCYIIH, SpUTaH ra3 ycyjiu
*B) rpaBUTAaLMOH YyCYJI, 3pUTaH ra3 yCcyjiu, TapaHIJIUK YCYJIU
B) cyB 6ocumu ycynu, ra3 60CuMH yCyIH, TAPAHIIIUK YCYIIN
I') cyB 6ocumu ycynu, ra3 60cuMu ycyiau

10. Katsiam 00CHMHMHM CaAKJIAII YCYJIAPUHH KYPCATHHT
A) Kariamra ra3 Xaijaaii, BakyyM >kapaéH

b) kapOonnamran CylOKIMKIapaad (oinananuml, KHCIOTaal BaHHA

*B) kaTiamra cyB Xaiijaiin Ba KaTjiamra ra3 xaijaant

I') xapOonnamiran CyroKIMKIapAaH (oiinanaHull, KaTiaMra CyB Xaiam Ba KaTjiaMmra ra3s
Xaujan

11. Kataamra xaiijajnagurad cyB MaHOaj1apu Kaiicuiap:

A) #yngomr cyBiap, €p OCTU CyBjlIapu

b) nenrus, kanai, Ky cyBiapu

*B) iynnowm cyBiap, ep OCTU CyBIapH, AEHIU3, KaHal, KYJ CyBlIapu
I') newnrus, kaHai, KyJ CyBJIapH, HYJII01I CyBIap

12. CyB 0ocumMH pe:XKMMH XYCYCHATJIAPHHU KYPCATHHT

*A) Pear>Pryiiun > I'pax=CONSt, HEPT Oepaomuuumk koddpdunnentu 0,611 0,8 , cyB HeGT omumim
0,5 gau IV 6ockuuma 1 raua

b) Piar=Pryiun; Piar yIOMHM MITaTHIN 5XapaéHuaa nacasan; HeT OepaoHIIINK
kodpuuuentu 0,401 0,5 ; kaTTa ra3 IYNNUcu MaBXKyUIUTH

B) Puar [ Pryitun ; Pcar MyHTa3aM nacaitn6 0opanu; HeT 6epaosmiuink KodGOUIHEeHTH

0,20 0,3 ; I'jax OupuHyM 60cKMY faBOMHIA YO OOpaay Ba yIOMHU MIIJIATHII OXMPHJA
KECKHMH KaMasiu

I') Piar>Pryitun 5 Pcar YIOMHH MIIUTATHIIHUHT nacTnabKu IaBpua KECKUH KaMasaH |
I'pax=cONst ; HepT Gepaonuuuiuk kod3pdurmentu 0,50 0,55

13. T'a3 6ocumMH peKUMH XYCYCUSTIAPUHHA KYPCATHHT

A) Prar>Prjiiun » I'pac=cONSt, Hedt Oepaonunuuk kodddunuentu 0,611 0,8 , cyB HedT oMuin
0,5 man IV 6ockuuma 1 raua

*B) Prar=Pryitun; Pxar YIOMHM MIITATHUIN 5KapaéHUA Nacasdau; HeQT 6epaoauIIIIHK
koadurmentu 0,41 0,5 ; kaTTa ra3 IYNMHUCHA MaBXYJIUTH

B) Pyar [J Pryitun 5 Prar MyHTa3aM nacaiin6 0opaau; HeT 6epaoauiiauk KodppuieHTu

0,200 0,3 ; I'gax OMprHYM OOCKHY JaBOMHIA YCHO OOpaay Ba YIOMHU MIUIATHII OXUPUAA
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KECKUH KaMasiIu
I') Piar>Pryitun ; Par YIOMHH MIIUIATUIIHUHT JACTAA0KU JaBpUia KECKMH KaMasiH ;
['ya=const ; HedT 6epaonumnuk kodddunuentu 0,501 0,55

14. Dpuran ra3 pexXuMHu XyCyCHSITJIAPUHH KYPCATHHT

A) Piar>Priiun » I'pac=cONSst, nedr Oepaonunuiuk kodddunuentu 0,601 0,8 , cyB HedT oMuiu
0,5 gau IV 6ockmuga 1 raua

b) Piar=Pryitun; Par YIOMHH HIIUTATHUIN 5kapaéHUA Dacasayu; HeT OepaosuIuIuK
koadurmentu 0,401 0,5 ; kaTTa ra3 IYNMHACH MaBXYJIUTH

*B) Pyar [] Pryitun ; Pear MyHTa3aM nacaiin6 6opanu; He1 Oepaonuuuiuk koddduimestu
0,201 0,3 ; I'gax OMprHYM OOCKHY JaBOMHIA YCHO OOpaay Ba YIOMHU UIIIATHIN OXUPUAA
KECKHH KaMasau

I') Piar>Pryitun ; Pcar YIOMHH MIIUIATUIIHUHT JACTIA0KU JaBpUia KECKMH KaMasiiu ;
['ya=const ; HedT 6Gepaonumuk kodddunuentu 0,501 0,55

15. TapaHriuK cyB 00CMMH PeKUMU XYCYCHSTIAPUHHA KYPCATHHT

A) Par>Pryiiun » I'gpax=c0ONSt, HedT 6epaonumnmk kodddunuentu 0,61 0,8 , cyB HedT omuin
0,5 gau IV 6ocknuma 1 raga

B) Piar=Puryiun; Pxar YIOMHM HIITaTHIN 5KapaéHuAa nacasau; HeT OEpaoIUILIK

koo dunuentn 0,4010,5 ; kaTTa ra3 IYNIUCH MaBKyUIATH

B) Puar [ Prgitun ; Pcar MyHTa3aM nacaiin6 0opany; HeT 6epaosuiiuk Ko3GhuueHTu
0,2000,3 ; I'gax OupuHuM 60cKu4 faBoMHIA YcuO OOpaay Ba YIOMHU MIITATHII OXHPUJA
KECKHH KaMasau

*I") Pxar>Pryitun ; Pcar YIOMHH MIIUIATHIIHUHT JACTIA0KU 1aBpUIa KECKMH KaMasiiH ;
I'pax=cONst ; HedT O6epaonuiiuk koddpduruentu 0,501 0,55

16. Kyaykaap skoifjlaluMiura Kapad uuuiaTui TU3UMIIAPH KaHAail Typaapra
oysuHagmn?

A) xatnaMm 60CMMUHU cak1ald TypMmacaaH Ba KaTiaMm OOCUMHHHU cakiiad TypuO

*B) 6up TapTHOIN Ba HOTEKHC

B) Oup BakTHUHT ¥3u1a MaiiioH OYiinad XxaMma KyAyKJIapHU HILITa TYHIHPHIL

I') maiimonma KyayKJIapHU CHIpPaK KOUIAIITHPHUO, CYHTpa CEKWH — acTa KyAyKJap TYpUHU
3UYIAIITAPHIIT

17. Kyayk/IapHM MILIATHINTA TYIIMPHUII COHM Ba TApTUOM 0Yiinua TU3MMJIap KaHAal
TypJsapra oyJauHaau?

A) xarnam O0CHUMHHM cakjab TypMmacaaH Ba KaTjiaM OOCUMHHH cakjiad Typuo

b) malifonaa KyayKiapHu CUipak RKOWIamTupHO, CYHIpa CeKUH — acTa Ky IyKJap TYpUHH
3UYIAIITUPULIT

B) Oup BakTHUHT ¥3u1a MaliI0H OYilnad xaMMa Ky IyKJIapHU UIITra TyITHPUII

*I') b,B

18. KaTsiamra Tabcup KHJIUII yCyJUIapu OVin4a TH3UMJIAP KaHIal TypJiapra
oyamnagu?

*A) xarimam OOCHUMHHH cakjad TypMmacaaH Ba KaTjaM OOCUMHHH cakjiad Typud

b) Oup TapTuOIM Ba HOTEKUC

B) Oup BakTHUHT ¥3uja MaiiioH O0Yit1ad XxamMmma Ky IyKJIapHHU UINTa TYIIHPUII

') maiinonaa KyIyKJIapHH CUipak *KOMIATUPHUO, CYHIpa CEKUH — acTa Ky IyKJap TYpHUHH
3UYJIAIITHPUILL

19. Katsiam 60CHMHMHHM CaKJ/1a0 TYpUIl YCYJIUra 00FIHK PABHIIIA KaHAal HILIATH I
TU3UMH TypJIapu MaBKya?
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A) derapa TamkapucuaaH CyB OOCTHpHII, Mai10H OViiinad cyB GocTupui,

b) yerapa 6yiinad cyB OocTupwuiil, yerapa uupa cyB OOCTHPHIII,

B) ra3 nynmucura ra3 xaiaam opkaau O0CUMHHE cakjiad Typuil, OyTyH ytoMm OYitnad ras
xXauaani

*T') A,b,B

20. 'uapoduu xxkuHc 1ed Kanaai ;kuHcaapra airuiaaam?

A) 3appauanapu ro3acu cyBra HucOaran He()T OMIaH SXIMUPOK XYJUTAHAIUTAH TOF )KHHCH;
*b) 3appauanapu 103acu HepTra HUCOATaH CyB OMJIaH SAXITUPOK XYIIAHATUTaH TOF )KUHCH,
B) 3appaganapu ro3acu HeQT Ba CyB OMIIaH SIXIIH XYJJIAaHAIUTAH TOF KUHCH;

I') 3appauanapu r03acu HeT Ba CyB OWJIaH SXIIH XYJUTAHMAWIUTaH TOF )KUHCH.

21. I'uapodo6 :xkuHCc 1e0 KaHaaiil JKuHcaapra airunaam?

*A) 3appadanapu 103acu CyBra HucOatan He()T OMIaH SXIMUPOK XYJUTAHAIUTAaH TOF )KUHCH;
b) 3appauanapu r03acu HedTra HUCOATaH CYB OWIIaH SXIIUPOK XYJUTAHAJIUTAH TOF KUHCH;
B) 3appauanapu ro03acu HedT Ba CyB OWIaH SIXIIW XYJUIaHAJAUTaH TOF KUHCH;

I') 3appauanapu r03acu HeT Ba CyB OMJIaH SXIIH XYJUTAHMAWIUTaH TOF )KHHCH.

22. Ou3uk-KUMEBHI yey/iapaa HepTHU KATJIaMJAaH CMKMO0 YMKaPHUII KapaéHu KaHaai
amMaJira omupuIaau?

A) UCCHKJIMK YCYJUTApUHU KYIL1a0;

*b) xap xun KUMEBUM peareHTNIap SpUTMaiapu (moiumepriap, cupT-aon Moaganapw,
KHUCTIOTajap, UIIKOPJIap), MULIWIISIP SpUTMaap Ba II.K OWIaH;

B) runppoauHaMuk ycyniapHU Kyiiao;
I') xucnoTanu unioB 6epuIll yCyJulapuHu Kyiuiao.
23. I'eoTepMHK NOroHAa HUMa?

*A) Xapopartuu 1 C ra y3rapuumdra TYFpH KelaaWraH ep Garp GyKypIHTHIATH MeTpiap
COHUY;

b) Ep Garpunaru xap 100 M uyKypiaukaa xapopaTHu C Y3rapuiLu.

B) Maxcynnop KaTiaMHUHT OUp KUCMU, YHHHT Xyayau1a HeTHHU CyIoK (hazanu
OKCHUIJTAHUTIIA UCCUKIINK QXKPATUIITU OUNIaH KeJau.

I') Katnam nupa €aunr xkapaéHUHU aMaira OMIMPUIIIA EHUIT XYAYAN YTraH MaxCyJiaop
KaTjaM XQ)XMHUHHHT OUp KUCMHU.

24. T'eoTepMHK rpagHeHT HuUMa?

A) Xapopatuu 1'Cra Y3rapumura TYFpu KelaJaurad ep 6arpu 4yKypJIMTUAard MeTpiap COHU;

*b) Ep Garpunaru xap 100 M uyKypiaukaa xapopaTHu C Y3rapuiiu.

B) Maxcynaop KatiaMHUHT OMp KUCMU, YHUHT XyAyauaa He)THH CYIOK (azanu
OKCHUIJTAHUTIIA UCCUKIINK QXKPATUIITU OUNIaH KeJau.

I') Katnam nupa €aunr xapaHUHN aMaira OMIMpHUIIa HUIT XYAYAH YTraH Maxcyaaop
KaTjaM XQ)KMHHHHT OUp KUCMHU.

25. DxoJ0T Kanaaii ac600?
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A) JleOUTHN aHUKIIOBYH

b) bBocumuu anukiI0BYM

B) Capduu ymaoBun

*") KynykHu IMHAMHK CAaTXHU YITUOBYH

26. Hedr Tapkudugarn MexaHuK Ky IIMMYAJIap HUMAJIApAaH Ty3WJIrau?
A) KyM, Tynpok, OJITHHTYTYpT

b) Tynpok 3ppauanapu, OATHHTYTYPT Ba UC ra3u

*B) Kym, Tynpok 3appadaiapu Ba KOppO3Hsl MaxCya0Taapu

I') Tynpok 3appavaiapu Ba rasiap

27. Kynykaaru JMHAMHUK CATXHH AHUKJI0BYH ac000 HOMUHHU KypCaTUHI?
A) lunamorpad *Bb) Oxomnor
B) ApeomeTtp I') [IukHomeTp

28. Kyayk ned Humara aiituinagu?

A) Karra kecuM (03acu Ba KHYMK Y3YHJIHMKKa dSra OViraH HWIMHIPHK [IAKIJAard TOF
WHIIOOTUTA aliTUIIa IH.

*b) Kuumk kecuM (o3acH Ba KaTTa y3yHJMKKAa d3ra OYNraH UMIMHAPUK MIAKJIJIArd TOF
WHIIOOTUTA aliTUIIa IH.

B) Karra kecum ro3acu Ba y3yHJIMKKa 3ra OYNraH HUIUHAPUK IMIAKIAArd TOF MHIIOOTUTA
auTUIIA .

I') Kuuuk xecuM 103acu Ba y3yHJIMKKA 3ra OYIraH HWIMHIPHUK MIAKIAArd TOF MHIIOOTUTA
auTUIIAIN.

29. HlTanraam 4yKypJIMK HACOCJAPVMHUHT MIIMHU HA30PaT KMJIMIILA KaHaail ac0o0nan
doiinanannnagun?

*A) Junamorpad b) Oxonot
B) Apeomerp I') Iluxknomerp

30. bup BaKTHHMHT y3u1a KyAyK TyOuaaru 00CHM Ba XapOpaTHH yJI4amjaa KaHaau
KypuiMaaaH goinaaanunagu?

A) Manowmertp b) Tepmomerp

*B) I'C AMTC kypunmacu I') Iluxknometp
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Ha3zopar yuyH caBoJaJgap

1. Pecnybnukamusaa He(pT CAaHOATUHUHT PUBOKIIAHUIL TAPUXH.

2. Hedrt yroMUHUHT SHEPTreTHK TaBCU(U.

3. Kynyknan ka3ub onuHagurad HeTHUHT TAPKUOH.

4. Hedt koHMHM caHOAT MUKECHIAa OAXO0JIOBYM KYpcaTKU4ap.

5. KyayknapHu Ba KaTiamiaapHHU TaAKUKOT 3TULI yCyJIIapu.

6. HedT xoHmapuHUHT HIIUTAII yCYIIIapy.

7. Katnam cyBU Ta3iMKU SHEPIHSCH.

8. Hedt yromnapunu umaTuil TH3UMIapU.

9. Hedt yromnapuHu O0CUMHHUHT TUKJIAHUIIN YCYIH OUJIaH TAAKUKOT KUJIHIIL
10.Cuxunran 0307 ra3 SHEprHsICH.

11 Kyaykiap MIIMHUHT TEXHOJIOTUK PEKUMH.

12.Karnam 60cumH.

13.KaTnaMHUHT TapaHTIUK SHEPTHSICH.

14 Kynyxnapau 0apkapop pexumaa TaAKUKOT STHUIIL.

15.Hedt GepaonyBUaHInK TYFPUCHAA YMYMUH TyIIyHYA.

16. Typnu pexxum XycycusrTiaapu.

17.HeT KOHMHUHT UIILIALI )Kapa&HUHHU HA30paT KUJIUII Ba OOIIKAPHILI.
18.0rupnuk ( rpaBUTALMS) KyWIapH.

19.I'a3 6ocuMu peKUMHU XyCYCUSATIAPH.

20.Karinam 6ocuMHHHU cakiiad Typull yCyaura OOFIMK HIILIall TH3UMU TypJiapu.
21.HedtauHT TapknuOu Ba TacHUDH.

22.Dpwurat ra3 00CHMH PEKUMU XYCYCUSTIAPH.
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23.JlolinxaBuii XyxoKaTiaapaa Tajgad dTUIaurad MabIyMOTIIap.

24 Katiam 6ocuMuHU cakiad TypMacaaH He()T YIOMUHU MIIUTATUII TH3UMIIAPH.

25.KyaykiapHu HIIUIATHINTA TYIIMPUII COHU Ba TapTUOM OYHMYa MILIATUIIT TU3UMIIAPH.

26.CyB O0CHMH PEXKUMH XyCYCHSITIAPH.

27.HedtauHr pusukaBuii xoccaaapu.

28.Kyayk uim TaIKUKOTHIa aHUKJIAHAIUTaH MabIyMOTIIap.
29.TapaHrauK CyB O0OCHMH PEKUMH.

30.HedT Ka3ub uuKapuIn CAHOATHHUHT PUBOKIIAHUIIIH

YMymuii caBoJJjap

1. Pecrybnmukamm3aa He()T CAHOATHHUHT PUBOKIIAHHII TAPUXH.

Hedr xonnnu canoat Mukécuia 6axoloBYH KypcaTKudap.
Kynykinapau ruipoiMHaMUK TaIKAKOTIIAN YCKYHAIAPUHY TaHJIAIIL.
Hedt yroMUHHUHT 3HEpreTUK TaBCU]H.

Kyayknapau Ba KaTmamiIapHU TaJKUKOT THII YCYIIapH.
Junamorpad Ty3unuii. JJluHamorpaMManapHu TaXJIAI STHUIIL.

Kynyknan ka3u0 onvHagurad HeQTHUHT TapKUOU.

©© N o a b~ w N

HedTt xoHMapuHUHT UILIam ycyiiapu.
9. MHaukaTop YM3UFUHY YH3UIN Ba YHTA HIIUTOB OEpHIII.
10. KaTiiam cyBU Ta3iHKH Ba CHKWJITaH 030]] Ta3 YDHEPTHUSICH.

11. Hedr xyayknapuHu OOCMMHUHI THUKJIAHWIIM YCydu OWJIAaH TagKUKOT
HaTM>KaJapUHU UIILIAIL.

12. KaTnammapiaru XapopaTHUHT X0JIaTH Ba YHUHT WIUIAII )KapaCHUIA Y3rapyIiy.
13. Hedt yromsiaprHU MIUTATUIT TH3UMIIAPH.

14. Kynykyiap UIIMHUHT TEXHOJIOTUK PEXUMHU.

15. Katiamra TabCup STUITHUHT HCCUKIIMK YCYIUIApH.

16. Hedt yromnapunu OOCUMHUHT THKJIAHUIIN YCYIH OMJIaH TaIKUKOT KHUJIHIL.

17. KaTtnaMHUHT TapaHTJINK YHEPTUSCH.

KHJIAII

18. Karnam wupa EHMIIHM Kyiam OwinaH ep OarpuaaH He(T ONMIN TEXHOJOTHSICH Ba

MeXaHU3MH.
19. Kynyxiapau 6apkapop pekumia TaaKUKOT STHIIL
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20. Typnu pexuM XyCyCUsTIapH.

21. Viccukauk TallyBUMJIApHU KaTjiamMra MCCUK XOIIWs YCYNIHAa Xaiaaml opKajld KOHJIapHH
HIIUIALIL.

22. Hedr GepaoayBYaHIIMK TYFPUCHAA YMYMUH TyITyHYA.

23. Hedr KOHMHHMHT UIUTAII )KapaéHUHU HA30pAT KWJIMII Ba OOIIKAPHIIL.

24. lmnam XO0MaTUHUHT aCOCHHA KYpPCaTKUWIAPH.

25. I'a3 GocuMU peXMMU Ba YHUHT XYCYCHSITIIAPH.

26. HedT xoHIapyHM WIIIATUIIHY JTOHUXANA OOCKUYIAPH.

27. DXOJIOTHUHT MIILIAIT PUHIIAITH.

28. Katnam 60ocuMuHu cakiial TypHIll ycynura OOFIUK UIUIAIT TU3UMH TypJIapu.
29. Hedr kynyknapunu gaBBopa ycynuaa UILIATHIIL

30. KenyBun okum OuiaH HepT KyAYFUHHU TaJKUK KWJIUII Ba MHAWKATOP UYM3HKIAPUHU
KYpHIIL.

31. 'a3cUMOH CYIOKJIMKJIAPHUHT XapaKaTIaHUII aKUIapy.
32. Kynyknapuu ra3nudt ycynuia UIIaTHIIL.
33. KynykinapaaH CylOKJINK KYTapyIMIIMHUHT Ha3apuil acocIapu.

34. KynykjiapHH 4YyKypJuK Hacociapu OWiIaH HIUIATHII Ba YYKYpPJIMK HACOCIApUHUHT
TacHU(DU.

35. ['a3cHMOH CYIOKIMKJIAPHUHT XapakaTJIaHHUII KYpCaTKUUYIapH.

36. daBBOpa KyIyFU YCTKH KAXO3JIAPH.

37. Hedt Gepao MIUITMKHU OMIMPHITHIHT THAPOJUHAMUK YCYIUTApH.

38. KaTramnapHUHT HEPT OSPAOTHIIUTATHHYU OIITUPHUII YCYILIapH.

39. Hedt OepaosMIITMKHU OIMIMPUITHUHT PU3UK-KUMEBUH yCylnapu

40. CupTt-aon Mojanap apanamiMaiapiHi KaTiaMra Xauar.

41. HedtHH yHI1a apasialilyBUM SpUTMaap OMiIaH CUKUO YUKApHUIIL.

42. HedT KOHJIApWHA UIIUTATUIIIATH ACOCHH TEXHOJIOTHK KYpCcaTKHuiIap TaBCU(H.
43. Kynykaa sHeprus OaJlaHCH.

44. TlonumepaapHUHT CyBIaru sputMacu €paamuaa HeTHU CUKUO YUKAPHILL.
45. Hedr xaTmamiapyHy OYMII Ba KyAYKHH Y3JIalITHPUILL

46. KyaykiapHu HIUIATHIIAA yYpalurad acopaTiiap Ba yiaapHU Oaprapadar.
47. Munuiisip sputManap 6miaH HeTHU CUKMO YUKapHUIIL.

48. Hedpram nmmkopiap OMIaH CUKUO YUKAPHIIL.
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49. HedT KOHJApUHM HIUIAII JIOWHXACUHU TYy3HWII Y4YyH OOLUIAHFUY MabJIyMOTJIAPHU
Tanu€pIIallL.

50. Hedt 6epaoauIuiMKHU OIIUPUIITHUHT [IUKIUK CYB OOCTUPHII YCYIIH.
51. Karnamra cyB XaiJallIHUHT FOKOPU OOCHMHHHU XOCHJI KHJTHIIL
52. HedT Oepao uIIIMKHK OIIMPUITHUHT JKaIaUAIITUPUITAH CYFOKITHK OJIAI YCYIIH.

53. Kariiam cyBu Ta3iHKHM Ba CUKWIJITaH 0301 Ta3 SHEPTUSACH, YIAPHUHT XYCYCUSATIAPH.

Tapkarma marepuasiap

I'1occapui

Kon (yrieBogopoa konjapu) — Xynyaui )KMXaTAaH OMp MailloHAa *KoWjalrad, TeKTOHUK
Ty3WIMa EkH OOIIKA TypAard TyTKuuiap Ouian O0FIuK Oynran Oup €ku Oup HeuTa yromuiap.

Hedt xonu — 6up €xu Oup Heuta HeT yIOMIapUAaH TALIKUII TONTaH KOH.

Hedt (ra3z) mmuatum o0bexkTH (KOHM)HM Muwiam — Kartmamaard CyroKIMK Ba Ta3HU
ONyBUM KYIyKJIap TyOHIa XapakaTh >XKapa€HUHU KYAYKJIApHH S>KOMIAIITHPUII EpAaaMuja
OolLIKapuIll, yJIapHH COHMHM Ba MIUTra TYHMIMPUII TapTUOWMHU, UILIAII PEXUMHU Ba Kariam
SHeprusick OalaHCUHU YpHATHILL

Katnamcumon yromuiap — Kecumza katinaMm Typuaarn HeT yroMH, IIYHUHTJEK YCTHU Ba
OCTHUJAH amalija yTKa3MailauraH >KMHcHap OWIaH yerapajiaHrad, y pe3epByap XaXMUHUHT
KaTTa KUICMUHU TYJIUPYBUYH CYB OMJIaH TYyTallTaH.

KaTtiamMcuMOH JIMTOJIOTMK TyCWJraH yoMm — KamiaM — KOJUIEKTOPHUHI STWINIIN €KH
IOKOpUTa KyTapuiInil OYinda KOIJIEKTOPIUK XyCYCUTIapy EMOHJIAIITaH YIOM.

Karaamcumon crparurpagpuk tycuiaran ywm — Crpaturpaduk HOMYBODMKIHMK [O3acu
Oyinya yTKa3Mac KHHCIap OMIaH yerapajaHrad yroMm.

KariaMCMMOH TeKTOHHMK TYCWJITaH YIOM — YIOMHHUHT IOKOPUCHIAH HSTujuil Oyitnua
KaTJIaMHU KaM YTKa3yBUaHJIM JKUHCIAp OWJIaH TyTalIMIIUra ojiu0 KelyBud Oy3miuil OuinaH
yerapajaHraH, KaTiam U4HUIard yIoM.

MaccuB ywom — TapkuOura kypa Oup Typaarn €ku xap Xuwi, JEKMH He]T(ras) ydyH
VTKa3yB4aH OYyiraH, KYMWHYA OXAKTOII >KWHCIAPUHUHT KaJWH IYHIJIIMTHIAH uOopar,
TYTKMYJIaru yIJIEBOAOPOJ YIOMiIapH; OyHIail yiOM YCTHJAH YTKa3Mac >KMHCIAp OuiiaH,
OCTUJAaH 53ca TabuMii pe3epByapHMHI KaTTa KHUCMUHHU TYIAUpUO TypraHn cyB OuiaH
yerapasianran Oymamu. bBynaa cyB-HedrT Ba ra3-HepT TyTamMacu IKMHCIAPHUHT
KaTJamJIaHUIIMra OOFIMK OyiaMmaraH XoJjjaa yIOMHU OyTyH MaiiioH Oyitinab MaccuBHU KecuO
yramgu.

Tor 6ocumu — ['eocTaTHK Ba T€OTEKTOHUK OOCHMIIADHUHT WUFHHAMCH OYJTaH, KaTiamra
Oepunanurad 00CHM.
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I'eoctaTuk 6ocum — HOkopuzma €rraH TOF JKMHCIAPUHUHT OFMPJIMTM OWJIaH KaTjiamra
Oepmiiaaurad 60cuM. Y HUHT KHHMATH )KUHCIAPHUHT KAJIMHIIUTY Ba 3UYJIMTUTa OOFIHK.

I'eoTekToHUK ©O0cuM — Karnamnapaa y3nykcu3 Ba Y3IIYKIM TEKTOHHK KapaéHiap
HaTW)KacHula XOCWJI OYIlaurad, acocaH TEKTOHMK (a0 XyAyuiap YUyH XyCYCHATIN OyiraH
0ocuM (Ky4iIaHMIL).

I'mapocraruk Katiaam 0ocumu — KaTiaMHUHT peruoHan YyKHUIIM TOMOH CHJDKWMIWIaH Ba
qyKypiauKKka MyTaHocuO xonna ycaauran (Im uykypnukka 0,01 Mlla ra sikun Gocum
TPaIMCHTH), KaTjaM CYBJIAPUHUHT THAPOCTATHK OOCHMM HATHXacHAa XOCHJI OYJajura,
UH(OPATIHOH CYB Ta3WHUKH TU3UMIIAP YIYH XYCYCUSTIH OYITaH KaTiaM O0CUMHU.

bocum rpaauentu — UYnHUHT y3yHIMK Oupnuruga, HeQTHH FOBaK MYXHUT OpKAalu
XapakaTJIaHUIIUAATH KapIIWINKHA EHTUII YUyH Kepak Oynaanran 00CHUM TYLIHIIN.

Karaam 0ocumu — bocum, Kalicuky KOJUIEKTOp-KaTiamaa HedT, Ta3, CyB YHHUHT TabCUPH
OCTHJA TYpaIu.

Yiom tap3su — Kamiamaa onyBum KyQyKjlIap TOMOHIAa CYIOKJIMK Ba a3 OKMMUHHU lO3ara
KEITUPYBYH, XapaKaTIaHTUPYBUYU KYYHUHT HAMOEH OYIIHILN.

CyB Ta3iiMKu Tap3u — YIOMHUHT Tap3u, yHAa HedT €Ku ra3 Kariamjaa Kyaykiaap TyOura
CYBHUHT THIPOCTATHK Ta3WWKH TAbCHPU OCTUAA, OJHMHTAH CYIOKIUK €KH Ta3HH TaOMHid
(Tabumit Tap3) €M Karigamra xaiganmaauradH cyB (CyHBHH pexuM) OunaH Kanai
TYJNIAPUINIIN [APOUTHIA Kydaau.

I'a3 Tasiiuku tap3u — Hedrraz yromu tap3u, yaaa HedT ra3 QYNIUCH Ta3MHUHT Ta3HHKU
TabCUPU OCTHJA KAaTJIaMJaH CUKUO YMKapHIIaIu.

I'paButanmon Tap3 — Hedt yromu Tap3u, yHaa HepT Kyaykiapra Y3WHUHT OFHPIIMK
Ky4d TabCHpH OCTUJA CYpUO YMKApUIIAIU.

Opuran ra3 tapsu — Hedt yromu Tap3u, yHna HedTaa spurad Ba O0OCHUM TYUIMIIU OWJIaH
YHIAH aXpalaJiraH ra3HUHT TapaHTIIMK Ky49d KATJIAMHUHT STOHA XapaKaTJIaHTHPYBUU Ky4H
XHUCcOoOIaHaIH.

Apajam Tap3 — YoM Tap3u, HepT €ku ra3 KamiaMJaH KyJayKiapra MKk €ku Oup Hedrta
SHEPIus TypJapu XHcOOWra XapakaTIaHa/IH.

Tapanr-cys Tasiinku Tap3u — Hedt yromu Tap3u, yHaa yrieBoJopoiap KyaIyKiapra yekka
CyBJap Ta3WWKMU OCTHJA CHUKUO YMKapuiaIu; CyB Ta3MMKH pexuMuiaH (Gapkiu Yaapok CyB
Ta3MMKU SHEPTUSCMHUHT acOCU MaHOau CYIOKJIMKHMHI TapaHIJIMTU XUCOOJIAaHaI, HIYHUHT
OunaH Oupra XKUHCHUHT ¥3 TapaHTIIUTU XaM.

SAxynnii HedgT OepaosuuIMK kodQduuuentu — Mmamm Tyratuiarad katiam (YoM,
UIIIaTAIT 00BEKTH) OYitnya spuImiIrad HeT OepaoTUIIIUK K03 HUITUEHTH.

I'a3 omuim — OnuHran He(dTAaH aXpaTWiIraH ra3 XaKMUHU Ta3CH3JIaHTUPHITaH HedT
MUKIOpHUTra HUCOaTH.

Byaunnm ko3(ppuumenTH — unmaTuiIaéTral 0ObEKTHUHT Oapua KyayKJIapuaa >KaMJiaHTaH
KatjaMm (KaTtjiamM4a)iap COHMHUHT KyIyKJIapHUHT YMyMH COHUTa HUCOATH.

Kymminak  kodpdunuentu — Maxcyngop Kariam €KM HIIATHIAETTaH OOBEKTHHHT
camapaii KUIMHIMNTHHA YMYMUN KaJMHINKKA HUCOATH.

Hedprnunr xapakaryaniaurd — HWooratumauar OomnuianFud  (CyBCH3) — JIaBpUaru
KaTJaMHUHT  camMapaid  YTKa3yBUAHJIWTUHU  KaTjiaM  [IApOUTHAArd  HEPTHHUHT
KOBYILKOKJIUTUTa HUCOATH.
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Kynykiaap maxmyn — HMnooratum oObeKTH (KOH, KOPXOHA)Ia Ka3wiraH, XUCOOOT JaBpu
(xBapTan, Wmi) oxmpuaa HedTras Kasud UYMKApHII KOPXOHACH XHUCOOMTa OWPUKTHPUIITAH
YMyMHUH KyAYKJIap COHH.

XaigoBun Kyaykjaap Maxkmyu — Muoiatuin o0beKTHHY HIILIAIl caMapaopIUTruHy O PHILL
MakKca/ii/ia MIIYM areHTHU KaTJiaMra Xaijail yayH MyJDKaJUTaHTaH KyJTyKiap.

Kynykiaapuun nnuiatum ko3¢ duuuentu — bupop 6up aasp (kBapran, Wwin)aa KyTyKHAHT
YKaM¥ HIIIaraH KyHJIApUHE [Ty JaBp KyHJIapura HUCOATH.

Kyayknap maxmyacuaan goigajanum Ko3(p(PUIUEHTH — MabJIyM CaHaJa Xapakaraard
MakMya KyAyKJIapd COHMHH UIUIATUII MKMYyacH KyAyKJIapu COHUra HUCOATH.

Numnatum Kyaykiaapu Maxkmyacu — HWoulatum oO0bekTH (KOH, KOpPXOHA) KyOyKiap
MaXMYaCUHUHI aCOCHM KHCMHM, YHTa XapakaTjard Ba XapakaTCU3 Ma)kKMyaJard, HIYHUHT
Owinan Oupra, y3namrupunard Exku OypFynamaH KeHuH Y3MalITHUPUIIHU KyTaéTraH
KyAYKJap XxaM Kupaju.

KyaykinapuuHr Maxcyaiopiuk kodpdumumentn — KyIyKHHHT MaxcyiaoT Oepwuii
UMKOHUSTIIAPUHN TaBCU(IOBYM KOA(D(UIMEHT — YHHHT MaxCyJJIOPJIWTHHU aifHaH Yia
BaKT/la KaTjiaM Ba KyIyK TyOu opacuaaru 6ocumiap dapkura HUCOaTH.

Pedepar maB3yiapu
1. Neft konlari ishlash bo’yicha loyihani hal gilinayotgan muammolarini optimallashtirish.
2. Neft uyumlari ishlashini loyihalash vaqgtida ekologiya va zaminni himoya gilish masalalari.
3. Uyumlarni ishlash jarayonini boshgarishning samaradorligi.
4. Uyumlarni ishlashini loyihalashda ma‘lumotlar bilan ta‘minlash muammolari.
5. Loyihaviy yechimlarda igtisodiyot.
6. Neft beraolishlik va unga ta‘sir etuvchi omillar
7. Quduglar to’ri zichligi muammosi.
8. Gazlashgan neftning suv yoki gaz bilan sigib chigarish xususiyatlari
9. Quduq tubiga ta‘sir etishning zamonaviy usullari.
10. Neft beraolishlikni oshirish usullarini go llash istigbollari.
11. Quduglarni ishlatishdagi asoratlar va ularning ogibati.
12. Quduglarni debitometriya, rasxodometriya va termometriya usullarida tadgigotlash.
13. Konlarni ishlatishni modellashtirish.
14. Amaliy ko rsatkichlarga asosan konni ishlatishni bashoratlash.
15. Yirik neft konlarini ishlatish tajribasini o rganish.
16. Mahsuldor gatlamni ochish xususiyatlari.
17. Quduglarning mahsuldorligini belgilovchi omillar.

71



18. Qatlamni ochish va qudugni o zlashtirishni baholash.
19. Kislotali ishlov berish texnologiyalari.

20. Issiglik usullari yordamida ta‘sir etish texnologiyasi.
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TasgsH4Y KOHCIIEKT

VKyB MaTepuasiiapu

( Mabpy3a MaTHH, YKYB KYJJIAaHMAJ1ap)
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Kirish

Bizga ma’lumki neft va gazga bo‘lgan ehtiyoj oshgan sari neft va gaz
gazib olish, gayta ishlash rivojlanib bormoqgda. Bundan tashqari neft va gaz
sohasiga tegishli turli fanlarning ham rivojlanishiga olib kelmoqda.
Respublikamiz mutagillikka erishgach neft va gaz sohasida ham Kkatta
o‘zgarishlar yuz berib bormoqda. Neft va gazni qayta ishlash zavodlari va
kopmressor stansiyalari qurib bitkazildi va qurilish ishlari jadallik bilan davom
etmoqda. Bu ishlarni hammasi ishlab chigarayotgan mahsulotimizni jahon
andozalari darajasida qayta ishlashga yo‘naltirilgandir.

Neft va gazni gayta ishlash korxonalari va kompressor stansiyalarini
uzluksiz ishlashini ta’minlash uchun ularning xom-ashyosini ko‘proq qazib
olish hozirgi davr dolzarb masalalaridan biridir.

Mamlakatimizda neft va gazni qazib chiqarishni ko‘paytirish yangi
konlarni  ochish va ishga tushirishdangina iborat bo‘lib qolmasdan, shuning
bilan birga ishlab turgan konlardan ko‘proq neft, gaz, kondensat olish yo‘llarini
qgidirishdan iboratdir. Bu vazifa konlarning ishlash tizimlarini tahlil qilish,
qatlamlarga ta’sir qilish usullarini takomillashtirishni oqilona yo‘llarini izlab
topish orgali bajarilmoqda.
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2017-2021 yillarda o‘zbekiston respublikasini rivojlantirishning beshta
ustuvor yo‘nalishi bo‘yicha harakatlar strategiyasida makroiqtisodiy
bargarorlikni  mustahkamlash, iqgtisodiyotning  yetakchi  tarmoglarini
modernizatsiya  qilish  va  diversifikatsiyalash, tarkibiy islohotlarni
chuqurlashtirish orgali uning ragobatbardoshliligini oshirish asosiy ustuvor
yo‘nalishlar sifatida belgilangan. Energetika sohasini yanada rivojlantirishga
garatilgan chora-tadbirlarga muvofiq, jizzax viloyatida zamonaviy neftni gayta
ishlash kompleksi barpo etiladi. Qiymati 2,2 milliard dollar bo‘lgan loyiha yiliga
5 million tonna neft xomashyosini gayta ishlash imkonini beradi.

“murakkab sharoitlarda neft va gaz qazib olish” fani ko‘proq hozirgi
kunda respublikamiz konlarida mavjud bo‘lgan muammoli holatlarni o‘rganib,
konlarni ishlatish, mavjud muammolar yechimlarini topish hamda gazib olish
jarayonlarini rivojlantirishga qaratilgan. Bizga ma’lumki ko‘pgina konlarimiz
hozirgi kunda qazib olishning so‘nib borish davrida ishlatilmoqda. Bunda o‘z —
o‘zidan ko‘rinib turibdiki konlardagi qatlam bosimining tushib borishiga,
ishlatilayotgan quduglarning navbat bilan fonddan chigib ketishiga, mavjud
ishlatilayotgan texnologik qurilmalarning eskirib borishi qazib olish sur’atiga
ma’lum darajada salbiy ta’sir qilib kelmoqda.

Hududimizdagi anomal past bosimli neftgaz konlarni ishlashda ulardagi
gatlamdagi gaz uyumining erkin gaz energiyasidan neft quduglari favvora
usulidan samarali foydalanish mumkin. Shuningdek bunday konlarning neftni
tayyorlash qurilmasida uncha katta bo‘lmagan rekonstruksiya ishlarini amalga
oshirib neft bilan birga chiqayotgan gazni ham qayta ishlashga jo‘natish
mumkin.

O‘zbekiston respublikasini kiota protokoli majburiyatlariga rioya qilish,
shuningdek gqayta tiklanmaydigan tabity resurslaridan to‘liq foydalanish
magsadida neft konlarini jihozlashda neftning yo‘ldosh gazlarini utilizatsiyalash
imkoniyatlarini ko‘zda tutish lozim.

Anomal past bosimli konlarning neft quduglarini favvoraviy ishlash

davrini uzaytirish imkoniyatlarini izlash, neft bilan birga chigayotgan va uni
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favvoralanishiga yordam berayotgan yo‘ldosh va erkin gazni qayta ishlashga
jo‘natish yo‘llarni ko‘rsatib berish, xududdagi neft va gaz konlarini uzoq muddat
ishlatishning optimal yo‘llarini izlashni oldiga maqsad qilib qo‘yadi.

Yangi fanni tayyorlashda neft va gaz sohasining ko‘pgina mavjud
muammoli holatlari o‘rganib chiqildi va tashkilotlarning istaklari ham hisobga

olindi.

1. Murakkab geologik sharoitli neft va gaz konlarini ishlash va
ishlatish.
Reja:
1.1. Neft va gaz uyumlarining energetik tavsifi;
1.2. Neft va gaz uyumlarining tabiiy tarzlari;
1.3. Konlarda mahsulot gazib olishda murakkab geologik holatlar.
1.1. Neft va gaz uyumlarining energetik tavsifi.

Maxsuldor gatlamlarning energetik resurslari chekka suvlar, ostki suvlar, gaz
shapkasidagi gazning bosimi, neftda erigan gazlarning eritmadan ajralish
vaqgtidagi bosimi, gatlamning gayishgoglik kuchlaridan yuzaga keladi. Bu
kuchlar juda kam xollarda mustaqil ta’sir ko’rsatadi, odatda bir-biri bilan
turli kombinatsiyalarda yuzaga keladi. Maxsuldor gatlamlarning energetik
resurslari hagida unda gatlam bosimini o’zgarishi bo’yicha xulosa qilinadi.
Bosim qancha yo’qori bo’lsa qatlamning energetik resurslari shuncha katta
bo’ladi va neft va gaz uyumlarini ishlatish shuncha samarali bo’lishi mumkin.
Qatlamdagi bosimlar farqi neft va gazni gatlam bo’ylab quduglarga
harakatlantiruvchi kuch hisoblanadi.

Respublikamizdagi va chet ellardagi konlarning boshlang’ich qatlam bosimi
kattaliklari shuni ko’rsatadiki, u chuqurlik oshishi bilan har 10 metrga 0,08-
0,12 MITIa ga oshadi, o’rtacha 10 metrga 0,1 MIIa ni tashkil etadi. Bu
gidrostatik bosimga ya’ni urganilayotgan qatlamdan quduq ustigacha
(og’zigacha) balandlikdagi zichligi 1 g/sm® chuchuk suv ustuni bosimiga
muvofiq keladi.
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Lekin Ozorbayjon, O’rta Osiyo va hamdo’stlik mamlakatlarining boshqa
xududlaridagi bir gator konlardagi bosim gidrostatik bosimdan ahamiyatli
darajada yuqori. Bu yuqorilik tog’ bosimini yuzaga kelishi, tektonik
harakatlar natijasida birlamchi gatlam bosimini saglab golgan neft va gaz
uyumlarining chuqurligini kamayishi, hamda gatlamni quyida yotgan katta
bosimli qatlamlar bilan tektonik yoriqlar orqali alogada bo’lishi bilan bog’liq
bo’lishi mumkin. Bundan tashqari gidrostatik bosimdan yuqori qatlam bosimi
katta balandlikka ega bo’lgan gaz uyumlarida suv va gazning zichligi
orasidagi katta fargning hisobiga kuzatiladi. Tog’ bosimi katta chuqurliklarda
(3,5-4 km. dan ortiq) juda katta ta’sir giladi.

Qatlam bosimi kattaligi u gidrostatik bosimdan yuqori bo’lgan hollarda
quduqglarni meyorida o’tishni amalga oshirish uchun juda muhim ahamiyatga
ega. Burg’ilashning texnologik rejimi ko’p tomonlama qatlam bosimining
kattaligiga bog’liq.

Hozirgi vaqtda quduqlarni burg’ilash jarayonida bosim ko’rsatkichlarini
bashoratlashning turli usullari ishlab chigilgan. Bu usullarning ayrimlari kon
geofizikasi tadqiqotlariga asoslanib maxsuldor qatlam burg’ilash asbobi bilan
ochilgunga gadar qatlam bosimi aniglanadi. Neft va gaz quduglarini
burg’ilash bo’yicha mutaxassislar shuni bilishi kerakki, tog’ bosimi vertikal
quduq tanasini kesib o’tadigan yo’nalishda ham yuzaga keladi. Bunday
hollarda gorizantalga yaqin bo’lgan yo’nalishda tog’ jinslarini siljishiga olib
keladigan yonlama tog’ bosimini o’rganish lozim. Bunday siqilish murakkab
burg’ilash sharoitlariga olib kelishi mumkin.

Kon amaliyotida gatlam bosimining kattaligini aniglash uchun bosim quduq
tubida turli sharoitlarda o’lchanadi. Quyidagilar farglanadi:

Boshlang’ich qatlam bosimi — maxsuldor gatlamni ahamiyatli miqdorda
flyuidlar olingunga qadar birinchi ochgan ishlamayotgan quduq tubida
o’lchangan bosim ;

joriy dinamik gatlam bosimi — gatlamdan flyuidlar oqimi to’xtatilgandan
so’ng ishlamayotgan quduq tubidagi statik bosim;

quduq tubi bosimi — ishlayotgan quduq tubida o’lchangan bosim.

Uyum maydonining turli gismlarida maxsuldor oraligni ochgan quduglarda
chuqurliklar fargi sababli gatlam bosimi  xatto ishga tushirishga qadar
turlicha bo’ladi. Shuning uchun zaxiralarni hisoblash, ishlatishni loyihalash
va tahlil gilishda, hamda turli gidrodinamik hisoblarda shartli yuzaga nisbatan
olingan keltirilgan gatlam bosimidan foydalaniladi. Ko’pincha bunday yuza
sifatida SNCh ning boshlang’ich holati gabul gilinadi. Neft quduglari uchun
keltirilgan bosim quyidagi formula bo’yicha hisoblanadi:

(N snen - n)pan
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100
bu yerda, P, — neft qudug’idagi qatlam bosimi, MIIa ;
h sneh — Suv neft chegarasi yuzasining mutlog chuqurligi, m;
hn_ qudugda gatlam bosimi o’lchangan nuqtaning mutloq ko’rsatgichi, m;
pn— neftning zichligi, kg/m®.

Alohida quduglar bo’yicha gatlam bosimi (SNChga keltirilgan) haqidagi
ma’lumotlar qatlam bosimi Xaritasini tuzish uchun foydalaniladi. Bu xarita
izobar xarita deb yuritiladi. Bu xaritalar bo’yicha butun uyum va uni alohida
qismlarining o’rtacha qatlam bosimi kattaligi hisoblanadi. Izobar xaritasining
tahlili uyumning yangi quduqlar burg’ilash ko’zda tutilgan gismlarida bosim
kattaligini baholash imkoniyatini yaratadi.

Qatlam harorati.

Qatlam haroratini o’rganish qatlam flyuidlarining xossalarini aniglash, neft va
gaz zaxiralarini hisoblash, maxsuldor gqatlamni ishlatishni loyihalash va
amalga oshirish, uning ish tarzini, qatlam suvlari dinamikasini o’rganish
uchun, vyer qobigining issiglik maydonini tadqig gilish uchun hamda
quduglarni sementlash va perforatsiya qilish bilan bog’liq bo’lgan turli texnik
vazifalarni yechish uchun zarur.

Chuqurlik oshib borgan sari yer qobig’ini harorati o’sadi. Shu bilan birga yer
sharining turli xududlarida chuqurlashgan sari haroratning o’sishi turlicha.
Yer qobig’ining yuqori qatlamlari (10-20 km) uchun harorat o’rtacha har 33
metrga 1°C ga oshadi.

Haroratning o’sishi geosinklinal viloyatlarda platformalarga nisbatan tezroq,
yosh platformalarda qarilariga nisbatan tezroq bo’ladi.

Yer qobig’ida chuqurlik oshgan sari haroratning o’zgarishini tavsiflash uchun
geotermik pog’ona va geotermik gradient kabi tushunchalardan foydalaniladi.

Geotermik pog’ona deb chuqurlik oshgan sari tog® jinslarining harorati 1°C
ga oshadigan masofaga aytiladi va quyidagi formula bilan aniglanadi:

G = (H-h) / (T-t)

Bu yerda, G- geotermik pog’ona, m/°C; N-harorat o’lchangan joyning
chuqurligi, m; h — doimiy haroratli gatlamning yotish chuqurligi, m; T - N
chuqurlikdagi harorat, °S; t — havoning o’rtacha yillik harorati, °C.

Geotermik gradient deb, har 100 metr chuqurlikda haroratning o’sishiga
aytiladi va quyidagi formula bilan aniglanadi.

78



(T-t) 100
G=
N-h

Shunga muvofiq geotermik pog’ona va geotermik gradient orasidagi
bog’liglik G=100/G munosabat bilan ifodalanadi.

Haroratni mustahkamlangan yoki mustahkamlanmagan quduqda o’Ichash
mumkin. O’Ichashdan avval quduq burg’ilash yoki ishlatish natijasida unda
buzilgan harorat rejimi tiklanishi uchun 20-25 kun maboynida yopiladi. Lekin
ko’pincha harorat quduq to’xtatilgandan so’ng 4-6 soat o’tib o’lchanadi.
Burg’ilashda harorat odatda texnik sabablarga ko’ra to’xtatilgan quduqlarda
aniglanadi.

Nasosli gazib chigarish quduglarida harorat nasos qudugdan olinib
o’lchanadi, bu o’Ilchovlar fagat ishlatilayotgan qatlam oralig’i uchun
ishonchli. Qudugning boshqa oraliglari bo’yicha ishonchli ma’lumotlar olish
uchun gilli eritma bilan to’ldirish va uzoq yoki qisqa muddatga qoldirish
zarur (20 kun). Bu magsad uchun harakatsiz yoki vaqgtincha
konservatsiyalangan gazib chigarish quduglaridan foydalaniladi.

Haroratni o’lchashda gaz hosil bo’lishini va u bilan bog’liq holda tabiiy
haroratning pasayishi mumkinligini hisobga olish zarur.

1.2. Neft va gaz uyumlarining tabiiy tarzlari;

Tarz (rejim) deb, neft va gazni gatlam bo’ylab  quduglar tubiga
harakatlantiruvchi va tabily sharoitlar hamda qatlamga ta’sir ko’rsatish
bo’yicha tadbirlar bilan bog’liq bo’lgan gatlam energiyasining ustun turini
yuzaga kelish xaraktyeriga aytiladi. U yoki bu tarzning xaraktyeri hagida
vaqt maboynida neft va gaz debiti, qatlam bosimi, gaz omillarini o’zgarishi,
chekka va ostki suvlarning siljishiga garab xulosa chigariladi.

Uyumdan flyuidlarni quduglar tubiga siljishi va sigib chigarilishi gatlam
energiyasining asosiy manbalari bo’lgan tabiiy kuchlar ta’sirida yuzaga
keladi. Neft va gaz uyumlarida gatlam energiyasining asosiy manbalari
quyidagilar hisoblanadi: 1) ostki va chekka suvlarning siquvi; 2) neft, gaz,
suv va jinslarning qayishgoglik kuchlari; 3) neftda erigan gazning
kengayishi; 4) sigilgan gazning bosimi (gaz uyumlari, neftgaz va gazneft
uyumlari gaz shapkasi); 5) og’irlik kuchi; 6) neft uyumlarini ishlatish
jarayonida gatlamga suv, gaz, havo haydash. Bu kuchlarning yuzaga kelishi
tabily rezervuarning xarakteri, uyumni shakli va qavati, kollektorlik
xossalari, uyumdagi flyuidlarning tarkibi va o’zaro nisbati, qatlam suvlarining
ta’minot viloyatidan uzoqligi, uni ishlatish sharoitlari bilan bog’liq.

Ishlatishning har bir bosgichida neft va gaz gatlam energiyasi manbalaridan
bittasining, ko’pincha bir nechtasining ta’siri ostida qazib chiqariladi. Har bir
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bosqgichning davomiyligi qatlam energiyasining zaxiralari, asosiy manba
hamda sarflanadigan qatlam energiyasini saqlashga yo’naltirilgan gatlamga
ta’sir ko’rsatish tadbirlariga bog’liq. Shuning uchun uyumni ishlatish
jarayonida gatlam energiyasi manbalarining yuzaga kelish xarakteriga garab
bir nechta tarzlar navbati bilan yuzaga kelishi mumkin. Uyumning
morfalogiyasi, ishlatish jarayonida litologik-fatsial va kollektorlik xossalarini
o’zgarishiga garab bir vaqtni o’zida bir nechta tarz yuzaga kelishi mumkin.

Tarzlarga nom berish uyumni ishlatishni ma’lum bir davrida gatlam
energiyasining asosily manbalarini yuzaga kelish xarakteriga ko’ra qabul
gilingan. Shunga muvofig neft va gaz uyumlarini ishlatishning  quyidagi
turlari ajratilgan:

Neft uyumlari uchun:

1. suv siquvi (bosimi);
2. gayishgoq - suv siquvi;
3. gaz bosimi (gaz shapkasi tarzi);
4. erigan gaz tarzi;
5. gravitatsion;
Gaz uyumlari uchun:

1. gaz tarzi;
2. gaz-qayishqog-suv siquvi;
3. gazsuv siquvi;

Neft uyumlarining tarzlari.

Suv siquvi tarzi. Suv siquvi tarzida neftni gatlam bo’ylab quduglar tubiga
harakatlantiruvchi asosiy energiya manbaasi chekka (ostki) suvlarning siquvi
xisoblanadi. Uyumni ishlatish jarayonida chekka suvlar uyumga kirib boradi
va olinayotgan neft o’rnini to’ldiradi. Shuning o’zi bilan qgatlam bosimi
ushlab turiladi.

Chekka (ostki) suvlarning siquvini doimiyligi gator geologik va
gidrogeologik omillarga bog’liq. Bularga uyumni ta’minot viloyatiga yaqin
joylashganligi, uyum va taminot viloyati orasidagi aloganing yaxshiligi va
ularning gipsometrik sathlari orasidagi fargning Kkattaligi kiradi. Suvneft
chegarasidan gazib chigarish quduglarini tubiga bosimning tez uzatilishi turli
fatsial aralashuvlar bilan murakkablashmagan kollektor gatlamning yugori
o’tkazuvchanligi bilan erishiladi.

Suv siquvi tarzli uyumlarda gatlam bosimining o’zgarishini aniglovchi asosiy
ko’rsatkich neft olish jadalligi (miqdori) xisoblanadi. U uyumdagi
boshlang’ich olinadigan zaxiralardan 7-8% gacha yetishi mumkin.
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Suv siquvi tarzida ishlayotgan uyumlarda gatlam bosimi boshida biroz
pasayadi, so’ngra bir xil kattalikda to’yinish bosimidan yuqori ko’rsatkichda
turadi. Shuning uchun gaz omili kichik va vaqt maboynida o’zgarmas bo’ladi.

Chekka suvlarning doimiy siquvi ta’sirida suv neft chegarasi (SNCh) tabora
ko’tariladi va qazib chiqarish quduglari suvlanadi. Ishlatishning yakuniy
bosqichida ko’pchilik quduqlar suvlanib to’xtatilganda yillik neft olish
kamayadi, gatlam bosimi esa oshadi. (1a rasm).

Suv siquvi tarzi eng samarali hisoblanadi. Neft olish koeffitsienti 0,8 gacha
yetadi.

Qayishgoqg - suv siquvi tarzi. Qayishgoq - suv siquvi tarzida gatlam
energiyasining asosily manbaasi yer qa’rida bosim bilan sigilgan suvlar, neft
va tog’ jinslarining qayishqoqlik kuchlari xisoblanadi. Qayishqoqlik kuchlari
chekka suvlarning kuchsiz siquvi xisobiga yuzaga keladi. Suvning bosimi
yillik gazib chigarish boshlang’ich zaxiralarning 4-5 % ni tashkil etganda
qatlam bosimini ushlab turishni ta’minlaydi. Bu tarzda ishlaydigan uyumlar
uchun taminot viloyati bilan kuchsiz (yomon) aloga, undan uzoqda
joylashganlik, past o’tkazuvchanlik va kollektor gatlamlarning bir turli
emasligi xarakterlidir.

Quduglar ishga tushirilgandan boshlab quduq tubi atrofida past bosimli zona
hosil bo’ladi. Bu zonada neft, aralash suv va tog’ jinslari qayishqoqlik
kuchlari xisobiga kengaya boshlaydi va bosim hosil gilib qudug tubiga
harakatlanishiga imkon yaratadi. Past bosimli zona tobora kengayib boradi
va qayishqoqlik kuchlari katta maydon bo’ylab ta’sir ko’rsatadi. Past bosimli
zona gatlamning suvli gismiga yetganda gatlamga suv kiradi va suvneft
chegarasi ko’tarilib boradi. Suvneft chegarasi bir xilda ko’tarilmasligi
quduglarni muddatidan oldin suv bosishiga olib keladi. Buning natijasida
maxsulotning suvlanganlik foizi oshadi.

Qayishqoq suv siquvi tarzida gatlam bosimi avvaliga pasayadi, so’ngra
qatlamdan joriy va jami neft olishga bog’liq holda doimiy ravishda
to’yinganlik bosimidan yuqori ko’rsatgichda saglanadi. Shuning uchun
ishlatish jarayonida gaz omili o’zgarmaydi. Agar neft olish miqdori oshirilsa,
gatlam bosimi pasayadi va u to’yinganlik bosimidan ham pasayganda
uyumda erigan gaz tarzi yuzaga keladi. ( 1b rasm).

Qayishgoq suv siquvi tarzida neft olish koeffitsienti 0,4-0,7 ni tashkil etadi.
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1 Rasm. Uyumlarni ishlash dinamikasi grafigi ( M.A.Jdanov bo’yicha) .
a — suv siquvi tarzida; b — qgayishqog-suv siquvi tarzida.

Egri chiziglar: Q, — neft gazib chiqarish; Qs — suv qgazib chiqarish; Py —
gatlam bosimi; Py — to’yinganlik bosimi; G, — gaz omili; A — A — uyumda
gravitatsion tarzni yuzaga kelishi.

Gaz bosimi tarzi. Gaz shapkali uyumlarda neftni quduglar tubiga
harakatlantiruvchi asosiy energiya manbaasi gaz shapkasidagi gazning bosimi
hamda neftda erigan gazning qayishqoqgligi hisoblanadi. Bu uyumlarda
bundan tashgari chekka va ostki suvlarning ahamiyatli faolligi  bo’lishi
mumekin.

Gaz bosimi tarzida ishlatishning boshlang’ich bosqichida neft olish
ahamiyatsiz kamayadi. Bu ko’p neft olinganda uyumning neftli gismida
gatlam bosimini pasayishi, natijada gaz shapkasidagi gazning kengayishi
xisobiga bosimning yuzaga kelib neftni gaz bilan porshenli sigib chigarilishi
bilan bog’lig. Bunday xolda uyumda GNCh ni tobora pasayishi kuzatiladi.
Vagqt o’tishi bilan gaz shapkasida ham bosim tobora pasaya boshlaydi va neft
debitini kamayishiga olib keladi. Shunday qilib gaz bosimi tarzida gatlam
bosimining o’zgarishi jami neft olishga bog’liq bo’ladi.

Neft gazib olingan sari gatlam bosimi tobora pasayib boradi va uyumning
neftli gismida gatlam bosimining ahamiyatli pasayishiga olib keladi. Bu
neftda erigan gazning erkin xolatda ajralishi va uni gaz shapkasida
to’planishiga  imkon yaratadi. Neftdan gazning ajralishi  uning
govushgogligini oshiradi va neft debitiga hamda neft beruvchanlikka salbiy
ta’sir ko’rsatadi. Qatlam bosimining yanada pasayishi gaz omilini o’sishiga
olib keladi.

Uyumning neftli gismida gatlam bosimining ahamiyatli pasayishi chekka va
ostki suvlarini harakatlanishi va uyumga kirishiga imkon yaratadi. Bu uz
navbatida SNCh ni uyumning gumbaz gismiga tomon siljishiga olib keladi.
Qatlam bosimini uyumning gazli gismida pasayishi va ko’p miqdorda gaz
olish GNCh ni yuqoriga siljishi va neftni quruq kollektorga Kirishiga sabab
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bo’ladi. U yerdan neftni olish imkoni bo’lmaydi. Tabiiyki bu jarayon
neftberuvchanlikni  pasayishiga olib keladi. Bunday holatlarda gaz
shapkasidan gaz olish magsadga muvofiq emas.

Gaz bosimi tarzida oxirgi neftberuvchanlik koeffitsienti 0,5-0,7 ni tashkil
etadi (2a rasm).

Erigan gaz tarzi. Neftni gazib chigarish quduglari tubiga harakatlantiruvchi
asosiy energiya manbaasi neftda erigan gazning gayishqgogligi xisoblanadi.
Bu tarz odatda uyumning neftli gismi bilan kontur orti gismining
gidrodinamik alogasi yaxshi bo’lmagan uyumlarda yuzaga keladi.

Erigan gaz tarzi qatlam bosimi to’yinganlik bosimidan pasayganda kuzatiladi.
Uyumda neftda erigan gazlar undan ajralib erkin xoldagi pufakchalarni hosil
giladi. Bu vaqtda ular neftgaz eritmasi (aralashmasi) hosil qilib yuqgori
darajadagi qayishqoqglik beradi, neftni qovushqoqgligini pasayishiga imkon
yaratadi va aralashmaning harakatlanishini yingillashtiradi. Ishlatishning bu
davri gatlam bosimining doimiy ravishda pasayishi, gaz omilining nisbatan
doimiyligi va joriy qazib chiqarishni maksimumgacha o’sishi bilan
xarakterlanadi.

Gaz pufakchalarining miqgdori oshib va neftga nisbatan harakatchanlikka ega
bo’lib quduglar tubiga neftdan avval yitib keladi. Bu davrda gaz omili
birdaniga o’sadi va neft uchun fazoviy o’tkazuvchanlik kamayadi. Shu
vaqtda neft o’zida erigan gazning asosiy qismini yo’qotib qovushqoq bo’lib
goladi va harakatchanligi kamayadi. Shuning uchun gatlam bosimining
pasayib borishiga garamasdan joriy neft olish minimumgacha kamayadi.

Neftda erigan gazning miqgdori chegaralanganligi sababli uning energiyasi
pasayadi, neftdan gazning ajralishi to’xtaydi. Gaz omili minimumgacha
kamayadi. Erigan gaz tarzida gatlam bosimining pasayishi jami neft va gaz
olishga bog’lig.  (2b Rasm).

Yugorida bayon gilinganlar erigan gaz tarzining kam samaraligidan dalolat
beradi. Neft olish koeffitsienti sharoitga bog’liq holda 0,1-0,3 oraligda
o’zgaradi.
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2 Rasm. Uyumlarni ishlash dinamikasi grafigi ( M.A.Jdanov bo’yicha ) .
a — gaz bosimi tarzida; b — erigan gaz tarzida.
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Egri chiziglar: Q, — neft gazib chigarish; Qs — suv gazib chiqgarish; Pgs —
gatlam bosimi; Py — to’yinganlik bosimi; G, — gaz omili; A — A — uyumda
gravitatsion tarzni yuzaga kelishi.

Gravitatsion tarz. Neftni quduglar tubiga harakatlantiruvchi asosiy energiya
manbaasi og’irlik kuchi xisoblanadi. Bu tarz odatda neft uyumlarini
ishlatishning yakuniy bosgichida gatlam energiyasining boshga manbalarini
ta’siri tugagandan so’ng yuzaga keladi.

Neft konlarini ishlatish amaliyotida ikki turdagi gravitatsion tarz ajratiladi: a)
bosimli gravitatsion; b) erkin neft yuzali gravitatsion tarz.

Birinchi turdagi tarz odatda yuqori o’tkazuvchan, katta burchak ostida yotgan
qatlamlar bilan bog’liq uyumlarda kuzatiladi. Neft qazib chiqarish quduglari
tubiga uzining og’irlik kuchi ta’sirida harakatlanadi. Bunda neftning debiti
neft sathi va quduq tubi orasidagi gipsometrik ko’rsatkichning farqiga hamda
gatlamning yotish burchagiga bog’liq bo’ladi. Shuning uchun gatlamning
tushishi bo’yicha uzoqda joylashgan qudugqlar neftning yuqori debiti bilan
tavsiflanadi. Bu 0’z navbatida neft beruvchanlik koeffitsientining oshishiga
imkon yaratadi. Bu turda neftberuvchanlik koeffitsienti 0,3-0,4 ni tashkil
etadi.

Ikkinchi turdagi tarz kollektorlik xossalari past, ahamiyatli fatsial o’zgarishlar
mavjud va yotish burchagi katta bo’lmagan uyumlarda yuzaga keladi. Bu
holatda neftning quduglardagi sathi qatlamning ustki yuzasidan pastda
bo’ladi, ta’minot zonasi uyumning quduq joylashgan maydoni hisoblanadi.
Shu sababli neftning erkin yuzasi hosil bo’ladi, uning holati tabiiy qiyalik
chizig’t bilan aniglanadi.

Ta’minot maydoni katta bo’lmaganligi sababli neftberuvchanlik koeffitsienti
kichik bo’ladi — 0,1 dan 0,2 gacha.

Gaz uyumlarining tarzlari.

Gaz uyumlarining ish tarzi uyumni geologik sharoitlari hamda ishlatish
jadalligiga bog’lig. Lekin gazning qovushqoqligi neftning qovushqogligidan
100 barobarga yaqin kichik bo’lganligi sababli gaz uyumida bosimning
tarqalishi neft uyumlaridagiga nisbatan ancha tez bo’ladi.

Gaz tarzi. Gaz tarzli uyumlarda gaz olish gazning kengayishidan yuzaga
keladigan bosim hisobiga amalga oshiriladi. Bu tarz litologik chegara va
tektonik ekranlanish natijasida hosil bo’lgan butunlay yopiq tutqichlar bilan
bog’liq uyumlarda yuzaga keladi.

Gaz tarzi uchun qatlam bosimini pasayishini gaz olishga to’g’ri
proportsianalligi xaraktyerlidir. Chunki bunday uyumlar gatlam bosimini
ushlab turish uchun tashgi manbalarga ega bo’lmaydi. Bundan odatda
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uyumdagi gaz zaxiralarini bosim pasayishi bo’yicha hisoblash uchun
foydalaniladi.

Bu tarzda gaz olish koefftsienti 0,6 dan 0,8 gacha yitadi.

Qayishqoq — gazsuv siquvi tarzi. Qayishqoq — gazsuv bosimi tarzida gatlam
energiyasining asosiy manbaasi chekka suvlarning kuchsiz siquvi, suv va
jinslarning hamda kengayadigan gazning gayishqoqlik kuchlari hisoblanadi.

Gaz uyumida suv va jinslarning gayishgoqlik kuchlari birdaniga yuzaga
kelmaydi. Gaz uyumini ishlatishning boshlang’ich bosqichida gazning
kengayish energiyasi xisobiga gaz tarzi o’rnaladi. Uning davomiyligi turli
uyumlar uchun turlicha va bosimning 3-30 % ga pasayishi bilan aniglanadi.

Qatlam suvlari uyumga kirib qatlamning bo’shagan hajmini egallaydi. Bunda
gazsuv chegarasi sekin kutarila boshlaydi. Gaz gazib chigarishni davom etishi
va gatlam bosimining pasayishi sababli uyumga suvning harakat tezligi
oshadi. Bu ishlatishning yakuniy bosgichida gaz beruvchanlik usishiga imkon
yaratadi.

Bu tarzda gaz olish koeffitsienti 0,8-0,9 gacha yetadi.

Suv siquvi tarzi. Gaz uyumining suv siquvi tarzida gatlam energiyasining
asosily manbaasi chekka (ostki) suvlarning siquvi hisoblanadi. Gaz
uyumlarida suv siquvi tarzini yuzaga kelish sharoiti neft uyumlarida shu
tarzni yuzaga kelish sharoiti bilan bir xil. Bu sharoit chekka suvlarning kuchli
siquviga imkon yaratadi. Uyum ishga tushirilgandan so’ng olinayotgan gaz
o’rnini suv to’ldirib boradi . Olingan gaz va qatlamga kirgan suv miqdori bir
xil bo’lganda gatlam bosimi pasaymaydi, gaz olish jarayonida gazsuv
chegarasining tobora ko’tarilishi kuzatiladi. Bu tarzda maksimal gaz olish
koeffitsientiga (1 gacha) erishiladi.

1.3. Konlarda mahsulot gazib olishda murakkab geologik holatlar.
Quduglarni burg‘ilash, neft va gaz qazib olish jarayonlarida kon geologik
sharoitidan kelib chiqib turli murakkabliklar tug‘ilib turadi.

Neft va gaz quduqlarini burg’ilash amaliyotida shu narsa aniqlanganki,
qatlamni burg’i bilan ochish texnologiyasiga quyidagilar ta’sir ko’rsatadi:
gatlam bosimining kattaligi; maxsuldor qatlamning yotish chuqurligi;
kollektorning xarakteri; gatlam to’yingan flyuidning tabiati; jinslarning
harorati va boshgalar. Maxsuldor gatlamning ochish texnologiyasini
tanlashda gatlam bosimi muhim rol o’ynaydi.

Qatlam bosimining kattaligiga qarab kollektorlar uch guruhga bo’linadi:
1.Anomal yuqori qatlam bosimiga (AYB) ega bo’lgan Py >>P;q.
2.Gidrostatik bosimga yaqin bosimli P4 >Pgig.
3.Gidrostatik bosimdan past bosimli Pq < Pgigr
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Anomal yugori gatlam bosimli gatlamlar yuqori zichlikka ega bo’lgan
burg’ilash eritmasi bilan ochiladi. Bu shu bilan bog’ligki, qudugdagi eritma
ustuni ochilayotgan gatlamga undagidan yugoriroq bosim hosil gilishi lozim.

Ikkinchi guruh kollektorlari gilli eritmalar, tarkibida qattiq fazalar kam
bo’lgan eritmalar, neft asosidagi, texnik suv asosidagi, YAM bilan ishlangan
eritmalardan foydalanib ochiladi.

Uchinchi guruh kollektorlari NAE, aeratsiyalangan burg’ilash eritmalari,
yuvib, havo yoki gaz bilan shamollatib (produvka) ochiladi.

Birinchi va ikkinchi guruh maxsuldor gatlamlarini ochish gatlamga
repressiya bilan amalga oshiriladi, ya’ni qatlam bosimidan burg’ilash
eritmasining quduq tubidagi bosimi katta bo’ladi. Agar quduqdagi bosim gatlam
bosimidan past bo’lsa, neft va gaz quduqqa keladi. Bu boshqarib bo’lmaydigan
favvoralanishga olib kelishi mumkin. Repressiya mavjud bo’lganda gatlamga
burg’ilash eritmasining filtratlari va qattiq fazaning mayda zarrachalari kiradi,
yutilish bo’lganda burg’ilash eritmasi kiradi. Bularning hammasi quduq tubi
atrofida gatlamning tabiiy o’tkazuvchanligini pasaytiradi.

Shuning uchun maxsuldor gatlamni ochishning har ganday usulini asosiy
vazifasi qatlamning tabiiy ko’rsatkichlarini saqlab qolish hisoblanadi.

Qazib olish jarayonida esa ko‘pgina kon va quduqlarda mavjud bo‘lgan
neft mahsulotlaridagi erigan gazlar to‘yinish bosimining tez pasayib ketishi,
harorat ta’siri, qatlam o‘tkazuvchanligining juda past bo‘lishi, yuqori
govushqgoglikka ega neftlarni gazib olishdagi murakkabliklar, mahsulotlarning
fizik — kimyoviy xossalarining o‘zgarib borishi, katta chuqurlikda yotuvchi
konlardagi tog® bosimi va shu kabi ko‘pgina qazib olish jarayoniga salbiy ta’sir
giluvchi murakkab sharoitlarni keltirib chigaradi. Respublikamizdagi bunday
konlarimizdan yirik va o‘lkan konlardan Ko‘kdumaloq neftgazkondensat koni,
SHo‘rtan gazkondensat konlari va shunga o‘xshash o‘rtacha kattalikdagi boshga
ko‘pgina konlarimizni keltirib o‘tishimiz mukin.

2. AHoOMaJI macT 60CMMJIM Ba aHOMAJI IOKOpH 00cuMJIM He(pTh Ba ra3 KOHJIApUHH
HILIALN BA HIUIATHIL
Pexa:
2.1. byxopo-XuBa HedTrasjm XyayAu aHoMaJs nact 6ocumin HeT Ba Heprras
KOHJIAPH XaKH/1a KHCKA4Ya MAbJIyMOT;
2.2, lInmoummii lllypran KOHMHY MIVIAIIHUHT MYPAKKA0JINIH;
2.3. AHOMAJI WKOPH KaTjiaM 00CHMHHHHT XOCHJI OYui cadadiapu;
2.4. Katiam xapopatu Ba TOF 00CHMH YCHIIMHHUHT YIOM 00CHMHIa TAbCHPH.

Bbyxopo-XuBa Hedtrazmu xynyaugara Lyprannedrras MUXK ra xkapamum FapOuit
Towmm, Mlapkuii Towmmm, [Humonmii [ypran, Typcapu, Fapmucron, fAxkacapoi, Wnuwm,
Meson, Carupray xkabu aHoman macT 6ocumim HeT Ba HedTraz KOHJIApW aHOMAI MAacT
Oocumiin KoHylap XucoOmanamu. by konmap byxopo-XuBa HedT-raz ymkacu Oyiinad
JKOMJIALITaH.

2017 Wmnga HedT Kasubd uymkapuiaa unuiatuiaaétrad Konnapaa 106 ta umuiaTimn
Kyayrunad HedT kazub onmumina doimananwinu. Mmmatum Kygayk-napuaa oinud GopuiraHn
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TAJKUKOT WIIApU HATIXKAJIApU acocua KyIyKJIApHUHT MIIUTAIl XOJIATHHHA Ha30paT KUJIHIIIA
Ba TEXHOJIOTHK TapTHOWHM Ty3uIaa GhoilaaaHuiIIu.

Kyiiuga nedT Ka3umbd umKapuiga HIUIATHIAETTAaH KOHJIAP TYFPUCHIA TaXIIMIIUMH
MabJIyMOT KEITUPWITAaH YJIapHUHT aHOMaUIMK Aapaxkacunu Il.1-kagBanma Kypummmus
MYMKUH.

[yaunraex “Illyprannedrras” MUYXKra Terumm aHoman mact OOCHMIIN KOHJIAPHU
UIUIAITHUAT XO3UPTH XOJaTH, MyaMMOJIapU Ba YJIApHUHT eYyuMilapd OWjaH TaHHUIINO
YUKaMU3.

Fapomii Tomim koHu

FapOuii Tonum xonu 1972 #imnna umra tymupuiarad. Koaga reonorus KAaupyB
unapu 1969-1972 iimnapaa onmu6 6opummb XIII-6¥p Ba XV-XVa-topa katiamiapuia HedT
OOpIUry aHMKJIaHTaH. Maxcymnuop KaTJIaMHUHT Y3YHJIUTH 4KM., 9HU 1kM, O6anananuru 51w,
Maxcynjaop kariaaMm yykypaura 1100 m., Gounutanruy katiam 6ocumu 112 kr/cM?. Boummanrmg
cyB- HedT yerapacu 1146 m. 6ynu6 xopuii cyB-Hedt verapacu 1110-1120 meTp opanmrura
TVrpu kenaau. Konnan et ka3zumb umkapum 1972 iun 1- comnmm xkyayk XII-karmampnan
1063-1117m. opanurunan ra3 Ba XV-kariaam 1472-1580mM. opanuruman Oup Keda KyHIy3za
59 M° He(dT Ka3ub onumm Ounan OomwtanraH. Konmarm XV-karnmampa HCY (BHK) munyc
1102m, Xll-katmampa HCY (BHK) munyc 725m abcomtor Oenruna. KoHHUHT ymymuit
maiinonn- 280,0 ra TeHr OynmO OMp KyOyKHHMHT >KOWiAamum cerkacu 4,6 ra, MILIaTHMI
KyAYKJIApUHUHT Koinamuium 0yiinya 11,2 ra Tyrpu kenaau.

Fap6uit Tonum konuaan 2017 iiunaa 16,777 MUHT TOHHA, KOH MIITa TyLITraHaH OyEH
sca 1463,048 munr TonHa HedT ka3ub onuHau. 2017 unaa KoHAa KYHIUK HEDT Ka3ub ouIn
Mukjopu 46 TH. HM Tamkuia Kwigd. Konparm cysBmanrannuk gapaxacu 83 %. Konparu
unuaétral Kyaykiap Maxmyacu - 42ta. bouutanruy katiam Oocumu -112 Kr/cm? an
01.01.2017 imn xomarnga 60 kr/cm® HM Tamkmn kwimd. Kamiam GOCHMH KOH HIra
Tymrasaal 0yén 52,0 kr/cM2 ra kamaiirat, 0y OomanFuy KatiaMm 6ocumura HucOatas 46,43
% HM TAIIKWUI dTaau.

Konga nHedT ka3ub uuKapuil MaxCyIJOpPJIWTHHU OUIMPHUII Ba KariaM OOCHMHHU
TYIIMIIUHKA OJITWUHU OJUII Makcanuaa 6ta (1p,25,33,47,62,63) namioB4YM KyayKjIap MaBxKy/l
6ynu0, My KyyKJiap opKajiu Oup KyHza 600-610Mm° cyB Maxcynaop XIII katnamra Hb-125 Ba
OMI'p Hacocmapu opkanu Xaimanmokiaa. Konmaru namioBdu KyayKjaap OpKaId MaxcCyJaop
KaTjamra cyB xaiijam 65-75 atM. 60cumIa aManra omupuiIMOKIA.

2017 tinnma katinamra 210649 M MUKIOpHUA CYB XaWJaIu.

2017 #iunpa 16,777 MuHr TOHHA HEPT Ka3uO OIMHIU.

2017 wwmnna Fap6uit Tommm konmma 37 Ta KyaAykKaa Tyina TabMUpJall UIUIaApU
O6axapuwinu. Hlynnan 67, 68, 73-connmm kynayknap XIIl-ropuzontnan XV-ropuzoHtra
Oyprynab umra Tymupuiay, 37, 60-connu TyraTwirad KyayKiap KailTa TabMUpiIaHUO uiira
TYIIUPHUIIIH.

Fap6uit Tomumm koHM Kyaykiapu TYIUK YYKYpJIMK Hacocu OwiiaH uiua-Tuigu. by
KyAYKJIAQpHM MYHTa3aM paBUIIJIa YYKypIHK HACOCHHU TabMUPIAI, aTMAIITUPHII, HACOC
KOMIIpECCOp KYBYPHHH TEepMETHKJIWTHHHA  TEKIIUPWII, [ITAaHTAJapuHU aJIMalITHPHII
Oopacua 88 Mapra Kyaykiaapaa >KOpHi TabMUp-Jall Uiuiapu Oaxapuiim.

Konga xatnam Oocumunu Oup Meb€paa yunutad TypuO HIUIATUIN KyAyKIapHaaH
KYHJIUK CYIOKJIMK Ka3u0 YUKapUIl MHUKIOPUHHU sHaJa KYNAUTHUPUII YUyH KaTjamra cyB
XalIalIHU TaBOM STTHPHII MaKCcara MyBOGUKIHP.

Hlapkuit Towiu koHuaa

[Tapkuit Tonum konu 1974 winnna wmra tymupuirad. Konga 1963-1974 ivutapaa
TeO0JIOTUK KUIUPYB UIUTApU 00 Oopumnan. ['eonoruk KUIMpyB HILIapyd HATHXKACUTA acOCaH
XV-topa katinamuaa Ba XII-6yp katmamuaa vedt 6opnurn anukianrad. Karmam y3yHauru -
7,3 kM, 3HM - 1,75 kM, O6ananmuru — 95m. Acocuii maxcynaop HepT Kainamu XIII-karinam
0ynmu0, Kamuuiauru 52 M, camapanucu 31 M. Maxcynmop kariam uykypiaura 1070 m.
Gounanruy Karaam Gocumu 112 kr/cm?. KOHHEHT GolUIaHFuY cyB HeT uerapacu 1110 metp
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6ymu6 xopuit cyB Hedr uerapacu maptim 1072-1080 merp opanufura TYFpU KeNai.
Konnan 1974 #innma XIII-maxcynmop kariaMaaH 2 Ta KyAyKHH WINTa KYIIUII OujgaH Oup
kyHaa 10-12 TH. canoaT Mukuécuaa HeT OJIMHUIIM OWIIaH KOH uIra Tymupwirad. Koxmgaru
HCY (BHK) 1099Mm abcomtoT 6enrua.

Konnunr ymymuii maiigonun — 325,0 ra teHr Oynu0® OMp KyIyKHHMHT >KOWJIAIIUII
cetkacu 17,1 ra, MIaTUII KyTyKJIAPUHUHT KOUIAIAIIN OYinda 5,2 ra TYFpH Kelau.

Mapkuit Tommn koruman 2017 fiwnga 14,193 munr TonHa HedT Ka3ubd omuuan. 2017
Hunga KoHAa Yprada KyHJIMK HepT Ka3ub onum mukaopu 39-40 TH.HU TalIKWI KHJIIH.
Konpgaru cyBnanrannuk aapaxacu 83 % .

Konga nmedt xa3ub uukapuil MaxCylJOpPJIMITMHU OUIMPUII Ba KarjiaM OOCHMUHU
TYIIMIIUHA OJIMHU oJiuil Makcaauaa 9ra (1,13,15,74,76,83, 85,97,100) namioBun Kyaykiap
MaBxyz 0Viu0, ymoy KyayKiap opKaiu Oup KyHaa 710-715Mm° cyB maxcyigop XIII katimamra
HB-125 Ba 9MI'p Hacocnapu opkanu 75-80 atM. Oocumpaa xaitmanau. Karmam GocuMuHu
yuiad Typulll Ba MaxCyJAOPJIMKHH owmupuil ydyyH kouzaaru 13,15,83,97,100- connu
JaMJIOBYM KyIyKJap TyOou Tynuk roBunau. Katmamra 2017 iinnga 257637 M MUKIOpHUA CYB
XanIanau.

2017 #wmnpa [lapkuit Tommm koHumpma 9 Ta Kyaykna Tyiia TabMUpAAll HILIapU
oaxxapunau. [lyngan 89-connm TyraTuiran KyJIyKHU KaiiTa TUKJIA0 WINra TYIIHPUIAA Ba
yily Kyaykiap xucoOuaan Oup KyHaa 4 TH KyliumM4a He(pT Ka3u0 OJIMIITa SpULIIIIIH.

WNmnaérran Kyaykmnap mMaxmyacu - 25ta. bommanruy katiaam 6ocumu -112 Kr/cm?
o6ynu6 01.01.2017 #un xonatuaa 59 kr/cm? Hi Tamkmn k. Katiam 60CHME KOH Hira
Tymranaan 0yén 53,0 kr/cM2 ra kamaiiras, Oy OonutanFuy Katiaam Oocumura Hucobaran 47,32
% HM TAIIKWUI dTaau.

SIkkacapou KOHHM

Sxkacapoii koun Kamrkanapé BUnosTHHUHT SIkkaOoF TyMaHW XyIyAuJa *KOWJIallraH.
Konga wznoB kuaupyB unuiapu 1974 #unna Oommanu® 1994 imnga tyratwirad. Kowga
U3JI0B KUAMPYB UIILUTApU 0710 6opmiu0, 2 Ta KUAUPYB, 3 Ta U3JIOB Ba 1 Ta mapamMeTpuk KyayK,
*KaMmu 6 Ta Kyayk Oyprynanras. Slkkacapoil He(dT KoHMAaru 3-coHiM Kyayk 1978 WuiaHMHT
¢deBpan oiunan mmra tymrad. Kongarn 3-connu unuiatum Kyayru 1995-1999 itwnnapna
WIIaMaciaH KoHcepBamusaa Typrad. Kynyk TyO6man kaiita tasmupnanud 2000-iwn
CeHTsA0p oimmaH umra Kymmirad. Ne 3-connm He(T KynyFru TyOMHHM Kaiita roBum Ba HCB-43
MM Hacocra ytum Hatwkacuaa 21.05.2007 iunpan Tyna TapMupiam UIUIapu YTKa3HIuo
01.06.2007 #imnnan KyAyK WIITa TYIIUPUIAN Ba KyHJIUK He(T Ka3ub yukapuil 1,0 ToHHagaH
3,5 tonnara kynaiau. Kongaru HCY (BHK) munyc 2850m abcomtot Genruaa.

Sxkacapoii konugan 2017 vinnaa 1,077 MuHr ToHHa He(T Ka3uO OJIMHIM.

2017 #imnga KoHJA KYHIUK HEPT ONUII MUKIOpU 3-4 TH HU Tamkun Kuiau. Kongaru
cyBiaHrannuk gapaxacu 60 %. Ummaérran Kyaykinap Maxxkmyacu — 1 ta. boumanrud katiam
6ocumu - 313 Kkr/cm? 6ymu6 01.01.2017 #iun xonatuaa 220 KT/CM? HH TaIlKuI kuiau. Katimam
6ocumu KOH wmra Tymradmaan OyéH 93,0 kr/cm2 ra kamaiiran, Oy OoOIIIaHFWY KaTJiam
0ocummura Hrucoarad 29,7 % HU TAIIKWI dTaIH.

Fapmucron konun

Fapmucron xonu 1992 iiunaa umra tymupuirad. Kon 1986 iunna ounnran Oynuo,
reoyioruk  kuaupyB wunuiapu 2002 Wunga TyraTWiraH, XO3UPTrd BaKTJa SIHTM HIILTATHIII
KyAyKIapuHu Oypryiam unuiapu jgaBoM dTMmokaa. Kowmga XV kaTnampan — caHoaT
Muku€cugarn HepT Kazub onmmHMOkma. KyaykmapHuHTr joiuxaBuid gykypiaurd 3500m.
TexTonuk >xuxataan Fapmucton kouu byxopo-XuBa Hedrtraszmu ob6mactaunr [Humomnu-
mapkuii kucmuna skoinamrad. Kongarm maxcynmop XVihp kartinam Kamuaiara 56 M,
HEe(TIM KaTiaM KaduHIUTH 76 M. 0Ynub Oy KaTiiaM ToBakiIurd 6-9 % HU TallKuil KUJIaIu.
Konnmarn HCUY (BHK) munyc 2850m abconroT 6enruma.

Konnunr ymymuii maiinonn — 340,6 rekrapra TeHr OYnu0® OUTTa KyAyKHUHT
KOWJTAIUII ceTKach 26,2 TeKTapra, WILIATUII KyAyKJIApUHHUHT >KoWnammmu Oyitmda 85,2
rexrapra TyFpH KeJlau.
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Fapmucton konuman 2017 vinnna 44,708 MuHT TOHHA HEPT Ka3uO OMHTAH.

Fapmucron konngan xo3upru kyaaa oup kynna 110-120 Tonna HedT 3 Ta UILIaTHII
KyAdyFujaH Ka3ub onuHMokna. Konpa cyenanrannuk gapaxkacu 20 % HU TalIKWI KAJIU.
Kongaru 20-comnu  Kyaykna Oypryjiaml HIIapd JAaBOM STTupuiMokaa. Mmmaérran
KyAyKJ1ap Maxxmyacu- 3 Ta.

Bouutaarna Katinam documu - 352 Kr/cM? 6ymu6 01.01.2017 #iun xonatuma 290 Kr/cM?
HU Tamkwi Kwimy. Katnam 6ocuMu kKoH winra Tymranaad 0y€n 62,0 kr/cMm2 ra kamaiiras, 0y
OolIaHFUY KaTiiaM 0ocumura Hucoatan 17,14 % HuU Talkum dTagu.

HIumosmmii LIypTran koHu

[Iumonuit [Iypran xonu Kamkamapé BunostuHUHr Fy3op TymaHuga »xoiiamraH
6ymuo, Fy3op Tymanu mapkasuman 20 kM, Kapmm maxpu mapkasugan 35 KM Y30KIHKAA,
[lIypTan KOHMHHWHT >KaHyOMH-FapO TOMOHHJA 7 KM Y30KJIMKAA >oiuramraH. ['eomoruk Ba
TEKTOHUK Ty3wnuiun Oyitmua byxopo-XuBa Hedrtraz obmactu, Yapmkoy  TEKTOHHUK
noroHacMHUHT benrkeHT OykunMacua skoinamrad. Konaa reonoruk Kkuaupys unuiapu 1979
Hwnna 6onwann6 1987 iimnaa tyratwirad. ['eoioruk KUAUpyB UILIapu MoOalHUIA KOHIA
xamu 9 Ta (1,2,3,4,5,6,7,8,9) kynykmnap Oyprynanu0 Oy KyIyKIapHUHT XaMMacu TyraTUJITaH.
Kon 2005 #iunman umra tymupwirad. Kon xaxvu yimuoBu: y3yHaura 4,5 kM, 3HH 2,2 KM,
Maxcynaop Kariaam Kanuuiaurd - 17 m. . Konparu HCY (BHK) munyce 3233m, I'CY (I'BK)
MuHyc 3216M abcomtoT benrua.

Konnunr ymymuii maiigonn — 893,75 ra tenr 6ynub Ourra KyAyKHUHT >KOMIIAIIHII
ceTkacu 59,6 ra, unuIaTUII KyAYKJIApUHUHT KOMIamumy 0yiinua 178,7 ra TyFpu Kenaau.

Mumonuit ypran kouunan 2017 itmnga 136,498 Munr TonHa HEPT Ka3ud ONMHTaH.

2017 #imnga KOHJA KYHJIMK HET Ka3uO OJuIl MUKIOPU 373TH HM TAIIKWI KUJIJIH.
Konpa cyBnanrannuk napaxacu 23 % HM TallKWJ KUJIIAH.

Nmnaérran kynykinap maxxkmyacu — 11 Ta.

Boumranrnua katiaam 0ocumu - 387 Kr/cm? 6ymu6 01.01.2017 ¥inun xomatuga 198 Kr/cm?
HU Tamkud Kuiau. Karmam 6ocumu koH uira tymrangad 0yéx 189,0 kr/cm2 ra kamaiiras,
Oy OonutanFuy Katiaam Oocumura Hucbaran 48,83 % HU TalIKHWI ATaIH.

Typrcapu KoHuH

Typcapi KOHM TEpPPUTOPHSCH  KMXATHAAH Y30eKHCTOH PecryGnuKac-HUHT
Kamxkanapé Bunostu Fy3op Tymanuaa xoiutamrad. Typcapu mainonuaa Nel-connu H3i10B
KyAyFu HedT Ba ra3 MaxcCyJaOTJIapuHU H371a0 TOMUIN Makcaauaa cTpykTypa mapkasuna CR
1865 Ba L 1668 ceiicmonpodusiap-HUHT Kecuiirad xoiiuna YKanyouit JKoHOynok 2-coHnu
U3J0B KyayFuaaH xaHyoui-mmapkaa 1050 metp, XKanyOuit XKouOymok Nel-connm wuznos
KyAyFUJlaH muMoinii-rapoaa 2125 metp y3oxnukaa xoinamrad. Typcapu konu 2009 itmnga
umra Tymu-pwirad. Konnan caHoar Mukuécuaard HepT YMKUIIM OWJIaH KOH OYMIITaH,
KOHJaru HeT 3aXUpacH Xaiu TacAUKIaHMaraH.

Maxcynnop kariaMHu OonutanFuy 6ocumu 355 Kkre/cm’ Oynran 6ynca 01.01.2017 iiun
XOJaTHra KatnaMm GocuMu - 256 kre/em’. Katnam GocHMM KOH Hra tTymrangad Oyén 99
Kkre/em? ra Kamaiiras, 0y 27,9 % Hu Tamkui 3Taau.

T¥pcapu koHUAArN KyTyKJIapHUHT YMyMU Maxxmyacu 4 ta 6Ynu0, myHaaH:

2017 vimnga TypTtcapu konuaan 15,529 munr Tonna Hedt ka3ubd onuuan. 2017 finnga
KOHJa KyHJIUK HedT Kazub omum Mukaopu 42-43 ToHHaHw Tamkuia Kwiaud. Konmarm
CYBJIAaHTaHJIMK Japaxacu 4,2 % ra TeHr.

Nmnaérran Kyaykiaap Maxmyacu - 1 ta.

Konga 4 - connu Kynykna Oypryrail WIDIapy J1aBOM 3TMOKAA. bomnumanFuy KaTiiam
GocumH - 355 kr/em? 6ymu6 01.01.2017 #tun xomatuna 256 Kkr/cM? Hi Tamkmt K. Katnam
0ocuMM KOH MIra Tymrasaad OyéH 99 kr/cm2 ra kamaiiran, Oy OoIIaHFHY KaTjam
O0ocumura Hucbarad 27,89 % HU TalIKui 3Tajau.

Me30H KOHU

Byprynamnan cyHr 3-coHnM KyAyKaaH caHoaT MUKuécumard HedpT osmHau. Kymyk

30.04.2010 ¥unpa uimra Kymuiaay Ba mry ounad Me3oH KOHH OYMIIIH.
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2017 vinnna xongan 0,518 MuHr TOHHa HedT Ka3ub onuuau. Konnma kyHmuk Hedt
Ka3uO OJIUII MUKIOPH S5 TH.HHM Tamkwi Kwiad. Kongaru cyBnanramimk gapaxacu 1,3 % Hu
TALIKUII KWJIJIH.

Nmnatunaérran Kyaykiaap maxmyacu - 1 ta. Konga 4 - connu Kyaykna Oyprysaii
UILIApU JaBOM 3TMOK/A.

Bouutaarny Katinam documu - 317 Kr/cM? 6ymu6 01.01.2017 #inn xonatuaa 270 Kr/cM?
HU Tamkun Kwian. Katimam 6ocuMu KoH wiira Tymranaan 0y€H 47 kr/cM2 ra kamaiiras, 0y
OoluIaHFruY KatjiaMm 0ocumMura Hucoartan 14,8 % HU TalIKuI 9Tagu.

HNium koHu

Wnum xoun 2007 Himnga umra tymupwirad. Kon Kamkagape sunostu Fysop maxap
MapkasuIaH 25 kM y30kiaukaa xkoinamrad. Kon bByxopo-XuBa nedrras obmactu bemkent
Oykmnmacura kupanu. Mnum konm crpykrypacu 1976 iiunma aHukianrad. M3moB-kKuaupys
uniapu 1981 iiunga Nel-connu KynykHu Oyprynam Owmnad Oonwanau. 1981-1985 iuiap
MoOaiiHuga koHaa Nel,2,3 —COHNM W3IOB-KUIUPYB KYyIOyKJIapu OyprymnaHu® CHHOB
UIIIapuIaH CyHI 03 MHUKIOpAa ra3 Ba HedT omumHan. Mypakkad TEOJIOTHMK IIapOHTiIap
TyQailin KoHJa H3JIOB-KUIUPYB HIUIApH BaKTUHYANUK TyxTaTwirad. 2006 iunga xoHna
U3JI0B-KUAUPYB Hnutapu Ne4—CoHIM KyAyKHH Oyprynam OwiaH gaBoM JTTupuin®, 3071-
3080Mm, 3029-3036M opanukiapaaH 269 MHUHT M KK ma"H 579,9 muHr m3/K.K. ca”Hoat
Mukuécugaru ra3z onuuHau Ba 2007#un kon umra tymaud. Konma 5 Ta M3M0OB-KUAMPYB
Kynyknapu OyprynaHu® Nel,2,3—coHnMm U370B-KUAMPYB KyIyKjiapu OyprynamiaH cyHr
reojoruk cabab Owman Oepkutwirad. Kommarm Ne7,9—commm kyaykiaap HedT Ka3ubd
YUKapUI[a WOUIATHIMOKIA. DByryHru KyHzJa KOHAa W3JIOB-KHIMPYB HILJIApU J1aBOM
TTUPUIIMOK/IA.

Kon ynmuamum kyhuparuya: y3ywnuru- 4,2 kM, SHU- 16kMm, Oamanamuru- 480M.
Borutasrny KaTimam Gocumu 383,5 kre/cm’ Y16, X03UprH KaTiam 6ocumu 124 kre/cm? o
TAILKUJI 3TaJH, KaTilaM XapopaTu 113°C.

2017 ¥nnna xongaH 4,540 MuHr ToHHAa He(pT Ka3ub oaMHMO, MmIra TymrasjgaH OyeH
koHAaH 14,423 munr ToHHA HEePT Ka3ub onuuau. KoHna KyHIMK HEPT Ka3uO OIUIIT MUKIOPH
12-14 Tonnanu Tamkui Kuiad. KoHnaru cyBianranimik gapaxacu 16,5 % HY TalIKui KHJITH.

Ninutaérran Kyaykjiap MaxMyacH - 2 Ta.

BouutanFid KaTiiam 6ocumu 383,5 kr/cm? o6ymu6 01.01.2017 itun xonatuaa 124 Kr/cm’
HU Tamkua Kunau. Katmam GocuMu kKoH minra TymrangaH Oyén 259,5 kr/cM2 ra kamaiiras,
Oy OomtanFuy Katiiam 6ocumura Hucoaran 67,67 % HU TalIKWI dTaIu.

Carupray KoHun

Carupray wmaiinonn Kamkanapé BuaoATHHUHT JIeXKOHOOOJ TymMaHW XyIoyauaa
oinamrad. Carupray MaWJOHMAArd 1-COHJIIM W3JIOB-KUIUPYB KYAYFU CTPYKTYpaHUHT
mapkazuga 44070406H Ba 46070406H celicMonpoduuIapHUHT ¥3apo KECHUITaH >KOWUIa
xoinamrad. Kyaykau Oy »koira skoiamTupuiiad acocuid Makcal, MalZIOHHUHT YyKyp Ba
TEKTOHUK TY3WJIHIIUHU YPTaHUII, FOKOPH I0pa JaBpH KapOOHATIN ETKU3UKIApHUIard HePT Ba
ra3 yiOMJIapUHM aHUKIAIl, KaTjiaM CYBJIAQpPUHUHT  THAPOTEOJOTHUK, THAPOXHUMHK
XYCYCUATIIAPUHU YpraHUIIIaH HOOpaTaup.

Carupray Maiinonu crpykrypacu 2006 nunna taiiépinanrad. Carupray MaioHugaru
Nel-conmm kynykna Oyprymam unuiapu 08.01.2009 imnna 6onurann6, Kyaykaa 3088-3078m,
3071-3066Mm, 3054-3048m opanukiap oTUiInO, caHoaT MUKECHIAru HePT Ba ra3 MaxcylnoTH
onuHu6, Maiion 03.03.2011 itmiga umra TyImApUILIA.

MaiinoH ynyaMu Kyiugaruya: y3yHiIuru- 5,5 km, sHu- 2,0 kM.

2017 ¥innaa xongad 0,695 mMuHr ToHHa He(pT Kazub OAMHMO, WNIra TymrasgaH OyEH
KOHAaH 5,572 muHT ToHHA He(dT Ka3ub onmmHaU. KoHa KyHIMK HEPT Ka3ub OJIUII MUKIOPU
5,0 TOHHAHW TAITKWIT KA.

Konparu cyBnanrannuk gapaxacu 2,8 % HH TalIKWII KUJIIH.

Nmnatwnaérran Kyaykaap Maxmyacu 1 ta 6ynu0, xo3upru KyHaa 1-COHIN MIITaTHII
Kyayru “Jlykoin” MUYKra Tonmmpum yays 01.03.2017 iimnigan TyXTaTiIras.
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Bomumasruy Kataam Gocumu 330 kr/em® 6ymm6 01.01.2017 iiun xonatuma 320 kr/cm?
HU Tamkua Kuiagu. Katimam 6ocumu koH umira tymradaan 0yéH 10 kr/cm2 ra xamaiiras, 0y
Oorutanruy KatiaMm 0ocumura Hucoartan 3,03 % HM TaIIKWI dTagu.

2.2, llumoummii HHlypraH KOHMHY MIIAINHUHT MYPAKKA0JINUTH

Mumonuit Illypran HedrrazkonaeHcar konu 2005 #mnga oumnran O6ynmub, xarta
YYKYpJAMKAArd KOHJap Typkymura kupaiud. KoHHUHr HedT+ra3+koHJeHcaT 3axupajlapu
CAIMOKJIM XakMaa Oymumura kapamacmaan 2005-2009 iwinapna yHIaH MaxcyloT KaszuO
YUKApUII [1aCT CypbaTiiapAa ojJud GopuiraH.

By xomarHu o3ara Kenummra OWp Heda OMUJUIAPHU KypcaTHWIl MyMKHH. bymap
KyWHaaruiap:

1. Maxcynnop yHOMHM E€THII YyKYypJIMTMHUHI IOKopwiuru — yprada 3670 m. bynnai

KOHJIapJa KyAyKJIapHU Ka3ulll JaBpu Oup MyHYa y30K Ba KYI Xapaxatiau 0yiaanu.

2. Maxcyniop yIOMHA Mypakkad reoJOruK TY3WIMIIIAaH HOOpaTINry Ba KartiaM HeQTH

XYCYCUSATIIAPUHUHT EMOHJINIH;

a) KaTJlaMJaru FOBAaKJIMK Ba YTKa3yBUAHJIMK XYCYCHUSTJIAPUHM MailloH Ba OanaH]UIMK

Oyiinya KECKUH Y3rapHili;
0) KyI KyAaykjapAa OYHJITaH MaxCyJlJIop YIOMHHHT YMYyMHH KQIWHIUTUHU OMp Heda
314, KATTUK THJUIM KaTiamyajap OusiaH OYIMHIaHIINIY;
B) KaTjaM He(THHHUHT (PU3HK XyCyCUSATIAPH Ba TAPKUOMHUHT EMOHJINTH;
- KOBYIIKOKJIUTH I0KOpH, HedTH oFup — 3uwiuru 0,900 r/em® raua oopaau.
- HepT TapkuOuaa Ty3, napaduH Ba CMOJAHUHT KYTUIATH.
3. llIumomnuii lypraH KOHMHUHT aHOMAJI HAaCT GOCHMJIIU KOHJIAp KaTOpUra KUPHILY.

Mabnymkn Oy XonaT HepT KOHJIapHaa KyOyKJIap CYTKaJUK MaxcCyJIOpIUTruHH
Oynuimra, KyayKiIapHU WIUIATHIIHM SHT ap30H ycynu OynraH (haBBOpajaHUII JaBPUHUHT
KHMCKa Oynuimra onub Kenau.

IOkopuna kentupuiran omuwiap [lumonuit lypran koHuzaH HePT Ka3uO OIUILIHU
MypakkabJIalTHpaAural acoCHil oMuiIapra Kupaiu.

Xo03upru KyHaa koHgaH Het ka3ub onum cytkacura 400 TOHHara YMKapHJIMOKJA.
by HaTmkara spuimni yayH onu0 Oopuiran Taadupiap Xakuaa Kyinjaa oatapcun TyxTaiuo
Yyramus.

Mumounuii IIIypran koHnaa KyayKaap TyOuHu
OYM I OPAJIMKJIAPHHM TaHJIALI

IOKopua TabKuUIaHTaHUIEK KOH aHOMaJI IacT OOCHMIIM KOHJIAp TYPKYMHUTa KUPHILIU
Ba KamiiaM HE(PTHUHU (UMK-KUMEBUN XYCYyCHATIApUHU EMOHIMIM HedT Kazub ol
*KapaCHUHU KUHMHIAIITHPAAUTaH OMUIUIapaH OupuIup.

MabiiyMKH KOHJa MaxCyiI0p YIOMHU €Tl yyKypiauruau 3670 m Oynrannia Ba Ka3ub
onuHaérran HeTHUHT 3uamiry 0,900 r/cM® GYiraHna KyLyKiapHH (aBBOPATAHMIIN YIYH
katnamaa 370 at™ GocuM OYIMIIM Kepak. Y3-Y3MmaH MabliyMKH OyHpaiiil mapoutia
KyZAyKJIapHH (paBBOpaIaHUIIN MyMKHH SMac.

bynpaii mapoutna koHzgaH HedT Ka3ub ONMMINHU KYyHmaTUpHUII y4dyH Oup KaTop
KyZAyKJIap/a MaxcyJ10p KaTIaMHU KaiTa OTUII YTKa3HIIIH.

daBBopalaHUILIHU amalira OMIMPHUII Y4yH KaTiiaM OOCHMHHHU KYTapuil Kepak EKu
Ka3u0 onuHaéTraH HePTHU 3UWIMTMHM Xe4 OynMaranja KyAyK HUuAa KaMalTupuiira
SPUILLUII JIO3UM.

Ka3ub onuHaérran HePTHH 3UWIMTUHU KaMaTUpUII Y4yH KyIOyK KECHUMHUIAaru
MaxCyJJI0op YIOMHHU Tra3iy KUCMUHUHT KyWH XyIyIuJaH KHUCKa Opayukiap nepdopanuss
KUJIUH]TH.

[Iumonuit [llypraHn kKoHuAa KyaykjaapHu wunuiatuin TtexHojorusicu II.1-pacmpaa
KEJITHPWITaH.
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By TtanOup opkanum HeTHUHr 3UWiIMrd Kyayk ycruga 0,760-0,780 r/em® Taua
TYLIUPULITa SPULLHIIH.

XKapaén mexanuzmunu Oatadenn Epuranuran Oyiacak KyayK KECUMHUIATH Ta3iIH KUCM
OUYWIraH yHra KupuO kena€Trad ra3z orup Herra apananiagy Ba OMp KMCMU IponaH, OyTaH
IOKOpH 0OCHMa YHJIA SpUNAM IEMaK, 3SUIUTUHA KaMalTUPaH, KOJIraH KUCMHHU 3¢ca KyIyK
nupa ra3nudT ycyJIuHH ro3ara KenTupuo HepTHH KyTapuO YUKaIu.

VYCyn TEXHONOTHK KUXATAaH MyKaMMall 0yiu0, KyInMya KaruTall XapakaTiap tanoa
STMAaMIN.

VYHM aManra ommpHIl y4yH (akaT eTapid Japakaiard Trasz 3axupaiapu Oyiuimm
JIO3UM.

2.3. AHOMAJI IOKOPH KaTJiaM 00CMMHUHHUHT XOCHJI 0Yum cabadapu

KAIOb xonatvHu ypraHuill Ba YHUHI XOCWJ OYnuIll TaOMaTWHU aHMKJIAIl MakKcaauaa
Kyn wummap kunudrad [20, 23, 24, 25, 28 Ba Oomr.]. KunuHran MIuapHUHT TaXJIWH,
HaTWKacu Ba yJapjaard MabiaymoTiap Typiau yikanapaa KANOBHuHr maiino Oynumura Typiau
cababnapuu kypcaragunap (1.1-xagsan).

KAIOb HuHr maiino Oymumm [24] wmpa SHr comia Ba OIIMA KWIHO TYIIYHTHPHO
o6epunran. bynna myammmd rugpocraTvk Ba aHoman Oocumiiap HucOaTura Kapad yroMiaapHH 3
Typra 6ymamu Ba yHuHT pukpuda ynap KAIOB munr xocwn OynumuHN 6apya XoJaTiapuHu
Kampaiiau. Kymunnuk myraxaccucnap [24] kentupuiarad Gukpra TYIUK KyIIWIMaianiap Ba
KAIOb HuHT maiigo OYynMummHU HEPTHUHT KeMUO YMKWIINA Ba YHIAH KEHMHIM TEKTOHHMK Ba
THAPOJMHAMUK Xoaucanap OwiaH Oormaiigwmap [6, 23, 28]. Akcapuar TaIKUKOTYHIAD
¢uxpraa KAKOBHUHT Xocun Oynummra acocuii cababum Oyiran X0naT UKKUTa TOF OOCHMH Ba
XapopaTaup.

KAYOB nunr xocun 6ynummra cababuu Oynran 0oIka Xoatiap - TaHr€HCHOHA
Ky4laHuil, EpHUHT MarHuT MaiioHNIapu, peakius Ba Iy KaOWJIapHUHT SXTUMOIIU
00p, IEKKH yaap KaM YpraHuirasaup.

1.1- >xaxgBan
HedT Ba ras konnapu xoinamrad KaTiamiaapaa aHoMal I0KOpH
O6ocuMHU Taiio 6ynuimu cababiapu

Ne KAIOB nunr cababnapu TymaHn MabilymMOT- Kum ToMoHnan Tapkanui
J1apu Ypranuiarax XYCYCHSIT-
Japu

1 |KatnamuauHr ep ro3acura Arnmepon Menuk-ITamaes B.C., UYexitanra
YUKUIIY KyAyK OF3UJIaH aH4a Bopo6és B.C, JleBopuin H
IOKOpH A., TxoctoB B.A.

2 |YioMm xocui 6ynray, 6ocum AnmepoH Menuk-ITamaes B.C, Yeknanra
y3rapMaras XoJijia YHUHT Varrc K.B. H
qyKYpJIUTY KaMairaH

3 |Yrom xocwun Oynirad BepTukan — |AmnmiepoH Menuxk-Ilamaes B.C., UYeknanra
KY4uII AnueB A.K. H

4 (Ma3kyp KaTJlaMHH MacTAaru AniiepoH Menuxk-ITamaes B.C, Yexnanra
KaTiamiap Ousiad OOFJIOBUH Anues A K. H
TEKTOHUK EPUKIAPHUHT
MaBXXyUINTU
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5 |'a3 yromu kaTTa AnmepoH Menuk-Ilamaes B.C. UYeknanra
KAJIMHJIUKKA 3ra H

6 |TexToHUK y3muIManap AnuiepoH Anues A.K. Ueknanra
MaBXyauru tydainu nedr, H
ras, CyB KaTjlaM- JiapH y3apo
OofnaHran

7 |AlilaHyBYM CYBJIapHU IOKOpPU  |ANIIEpOH Menuk-Ilamaes B.C, Yeknanra
XapopaTu Ba Oomika Anunes A.K. H
MEB30HJIAPHUHT TabCUPHU

8 [FOxopu 6ocumIIM KaTiiam- AnmepoH Anues A K., UYeknanra
JapiaH HeT Ba ra3 OKUMH TxoctoB Bb.A. H
xucobura

9 |TekToHMK Xapakatiap Ty- Kacnuit onnu, [llepcrenoB H.M, Canaes C,| Kenr
(aiiiay )KMHCIAPHUHT Kypck onnn Jlunesckuii A.A., Yartc
CUKWJIMIIHN E.B.

10 |FOkopunaru sxuncnap 6ocumu  [Kacnwuii ongu, Kpyck|lllepcrenos .M., Canaes Kenr
OCTH 1A 3UYJIaHUIIT onau, JIOFUCTOH, C, babGasn I'.A., JlukeHCOH

Kpacunonap ynkacu |I'., TxoctoB b., JIeBepcon A.
.

11 |HedT Ba raznapHuHr Gpu3muk- CepyioB BUIIL., [lIepcrenos .M., Yeknanran
KMUMEBUH Y3rapuii, Kyii6uies But., Canaes C.I'., JIeBepcoH A.
KaTJaamiapaaru YeueHUCToH,

YTJIEBOIOPOTAPHUHT TypKkMaHUCTOH,
CUKUJTUIIIN XUCOOUTa CraBpanon ynkacu
XQKMUHUHT OPTHIIIN.

12 |Kam yTka3yBYaHJIHMK EKU FOKOpU | ATIIIIEPOH babasu I'.A., Anues A.K. Kenr
KOBYIIKOKJIMK, CYFOKJIUK
OOCUMHMHMHT OPTHUIIH YIOMJIaH
YUKAETraH OKUM
KYpCaTTM4nJIaH OPTHK

13 | Asxpartwnras, Enuk Kamudopnust Yanu P.E., Yarrc E.B. Kenr
KOJUIEKTOpJIapra MaHCYOIUK

14 |Karnam 3uu 6ynmaran Kamudopuus VYarrce E.B. Kenr
KyMTOLIAaH nbopaT OYIraHiuru
Y4yH IOKOpHUJa ETTaH )KUHCIAp
Oocumura momr 6epaoMaiIn

15 |KymTomuutap Ouian apaiar Kamudopuus VYarrce E.B. Yexianran

TWJJIADHUHT Opacuiaru
CYIOKJIMKHUHT CUKUO
YUKapUINIIK cabadau
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TYMMHIaHIMKIAry y3rapuiiy

16 |Hedr, ras, cysra Texac, Jlynzunana Junkencodn I'., Mak-Jlaynu I1| Yeknanra

H

2.4. Katiam xapopaTtu Ba TOF 00CHMH YCHIIMHHUHT YIOM 00CHMHUIa TABCHPH.

KAIOb xonatura acocuii TabCHp KWIYBYM OMUJUIAp cUdaTHga TOF >KUHCIAPH Ba
KaTjaM CyBJIApUHUHT XapopaTH, Xamza TOF 6ocumu n1eb kypcaTwirad 3au. busz xyinna yma
KYpCaTKUYIapHU TabCHP MUKIOPUHU Oaxoiamira Xapakar Kuiaamu3. Jloumuil xaxmaa, sbHU
YIOMHUHT YTKa3Mac »KuHCJap Tydaiinu €xku 601IKa TYCcukiap Ounan axxpanud KoJraHIuruaa
HE(THUHT KEHTaWUIM, yIoMJa OOCUMHHUHI OpTHINWTA OJH0 Kenaau. YyHOHUYH, YIOM XOCHII
Oynray TEeKTOHUK >kapaéHiap Tydailnu axxpaTwirad IeHINK Ba YHTa ajJoxuaa
UCCUKIMK Tabcupu MaBxkynd. llynmaii xomarma [24] marm OoruKIMKIaH Qolgananuo
Kyliujarura sra 0ynamus:

v DVo*ZY;;S,t*TE 2.1)

Vo - HedT €KW Ta3HUHT JacTiIa0Ku
XOJIAT/Iaru XaXMHU;
V - HedT éKM ra3HUHT y3rapraH X0JIaTJard XaKMU;
P - kammamparu macTiiabKu OOCHM;
Px - kaTiam y3rapran xonataara Karjiam 00CHMU;
t - mactiabku KypcaTkudra HucOaTaH y3rapraH KariaM XapopaTd MUKIOpU (YIOM Tyia
a)XpaTWwirad xonarja), sbHu V= Vo , Oynna (1.1) gan Kyngaruau ogamMus:

0 2730t

O 273

K

(2.2.)

®daprona  medrrazim  yukacumarm  (GHIY)  KKC  ropusontd  (HeoreH
ETKU3UKIApHU) YIyH 0aX0JI0BUM XHCOO KUIAMU3.

KKC ropuzontn Kanyouit Onamymyk koHuzaa 650 M uyKypiaukia, JacT-JaOKu
xapopatu 30 °C 6ynran xonja, XxaB3a YeTUra sKUH JK0i1a Jkoinamran. XaB3aHUHT MapKa3ui
kucmuaa 3ca KKC ropuzontu 5200 m uykypnukaa 118 °C xapoparra ara.

IOxopuna kaOyn KuiaMHraH KypcaTKU4iap acocuaa OOCHMM THAPOCTATUK XOJaTAa
V3rapuiHN KaOysl KWIraH XoJija XucoOjapHH Oakapcak, xapopaT y3rapuiiujaa 00CHMHHU
Varapumm 1,322 HU TamIKuia 9Taiu, SHHU KaTiaM OOCH-MH OAIUN TUAPOCTATHK OOCHMIaH
32,2% ra opragu. bynna 5200 m uykypiaukaa (ruppoctatuk 6ocum 52,0 MIla) xapopar
Tydaitnu y3rapran 6ocum karramura 16,64 MIla HM Tamkun Kuidaau, sS’bHU KaTJIaMHHHT
nactinabku 6ocumu 68,64 MIla Tenr 6ynanu.

AKpaTunraH yiooMmra, ShHU €p 03acHJaH axpairad (aJoKacu WYK) yioMra TOF
OOCHMMHUHUHT XaM CaJIMOKJIU Tabcupu Oymanu [23].

Tor OOCHMMUHUHT KaTiaM OOCHMHHHM YCHUIUTAa TabCUPH KYHUAAru OOFIMKIUK OWIaH
ndonananam:
%V, O, %V, (2.3)

Oy epna: Pl-ytomHuHr nactinabku Oocumu; V1-ylOMHUHT nactinaOku xaxkmu; P2-katimam
OOCMMUHUHT ¥y3rapraH KaTTalura, V2-yIOMHUHI Yy3raprad XoJlaTAard XaKMU. XHUCOOHU
®HI'Y muar KKC ropusonTH yuyH Gakapamu3. AXKpaTHITAH YIOM y4yH TOF GOCHMHHHHT
OpPTHUIIM YHUHT XaKMUHU KaMalTupaau, 0y Xo/auca KOJUIEKTOPHUHT FOBAKIMTUHU KaMalHIIN
Tyaiinu conup 6ynanu.

Fosaknmuk muknopuuu uykypauk capu y3rapuman  KKC  ropuszoHTH y4uyH
OJIMHraH ubopasaH XucoomaiitmMms:

m [ aRD < (2.4)
> L
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Oy epna: m-KOJJICKTOPHUHT FOBAaKIWTH; L-KaTnamMHUHT ETUIN YyKypJIWTd; a, B Ba C
OOFIMKIIMKHUHT JOUMUHN K03 dummeHTapu 6yauo, ynap Kyluaaruiapra TCHT:

a=2,158; B=1222577,414 Ba c =9034,955.
(2.4) Ttenrmama Oyiinuya KOJUIEKTOPHHMHT roBakiur 650 M Ba 5200 M 4yKypiuKiaa
Kyingarura Tear 6ynaau: 13,164% Ba 3,845%.
Hemak, KKC ropuszontun yuyH uykypiauk 650 m man 5200 m ra oprTrasjia KOJUICKTOPHUHT
roBakymmru 70,79% ra kaMaluIM Kepak, SBHU YHAArd OOCUM THUIPOCTATHK Oocumra
HUCOaTaH NIyHYara OPTHILU Kepak:

52 *0,7079 = 36,81 MIla, gemax

KaTJaMHUHT y3raprad 6ocumu 88,81 Mllara TeHr Oynuimm kepax.

Kenrupunran xucoGmap @PaproHa XaB3aCHHMHT MapKa3Mil KHCMH YYyH UIYHHU
KypcaTtaguky, KaTiiaM OOCHMHU THUAPOCTaTUK OocuMra HHcOaTaH aH4ya IOKOpU OYnuinu
MYMKUH (arap yioM TYJIHK aXpaTwirad xonataa 6ynca) (1.1-rpaduxk) [25].

Kypunran mapout ydyH katiaM OOCUMUHUHI aHOMaJUIMK Kod(hduuueHT Kyiunarura
TEHT Oymaau:

DK

] 2,027

2uo

Kenrupunran xucobmap HaTHKalapu XaKUKATra sIKHH OYIIn0, TOFIH YiKamapra TYFpu
KeJaJIu Ba yjap KyHuJaru aHOMaJlIMK KYypcaTKU4WIapura ara:
(Ka=1,3-2,0) - roxopu anomammuk, (Ka > 2,0) - yra rokopu anomamuk [23]. Illynu kaiin
9TMOK JIO3UMKH, KYpHITaH Iapoutiapiaa ogauii 6ocum kypcarkuunapu xam (Ka=1,0-1,1) Ba
03poK Yycran OocuMm kypcatkuun Xam Kysatwiaau (K=1,0-1,3). bocumuu uryHgait karra
OpaJIMKJa Y3rapuIIMHUHT MaBXyAJIUIrUra Xxapopar Ba TorF 00CHUMUIaH OOIIKa TabCUP KWIYBUU
OMMJIIAp XaM MaBKyJl IKAaHJIMITMHU YHYTMACIUK Kepak.
bocuM xamza KynyKIapHUHT Maxcyid MHMKAOPUHHU HIIUIAIIHM OONUTaHFUY JaBpHa KECKUH
nacaiiu0 KeTuIIM acocaH KapOOHAaT Ba TEPPUIE€H KOJUJIEKTOPIAPHUHI FOBAKIUIU Ba
YTKa3yBUaHIUTH OUIIaH OOFITHUK.
daprona Hedt razmm ynkacuaa (OHI'Y) HedT XoCHI GYIHII MAPOUTIAPHHH, YIOMIAPHUHT
IaKJUTAHUIIN, TEeKTOHUKACH, THIPOr€OJIOTUACMHM YpraHuil OW—JaH KyIruiad myTaxaccuciap
myrymnanaguaap. ®HIY  HedTnapum maiino GYnMIIM IIAPOMTHHM IIAPXHM, YIAPHHHT
KEeHMHIU XapakaTu, TEKTOHUK Ba THPOTEOJIOTHK KapaéHilapu KN Makosa Ba agabuétiapna
KEeNTUPUITaH. YJjapra aco—caH Me3030i Ba NAJIEOTEH JAaBpuja ra3 Ba HEPT YIOMJIApPUHUHT
XOCHJI OYJIMIIYM YerapajlaHTraH, XaM1a BOAUWHUHT MapKa3uil KUCMHJIa YHUHT YeKKa KHUCMIIapH
TOMOH JIOTEpaJ HEPT CUIDKUILIU COTUP OYIraH.

3. ﬁj’maom ra3Hu yTHJIM3aUus KWJIMII OPKAJIU HIVIATHIN OVHNYa TEXHOJIOTHK
eunmJiap.
Pexa:
3.1. lllnmoumii IlypTan KoHUIA AYII0NI TA3HU YTHJIM3ANNS KAJIH LI
TEXHOJOTHSAICHHH 0aX0JI1all;
3.2. Hedt 6u1an Ka3ub oJMHAETraH ra3ian camapanuu Qoiananui iyaaapuHu
Hu3Jiall.

3.1. lInmoumii IlypTan koHMAA Y1101 Ta3HU YTHIM3AUMA KUJIHII
TeXHOJIOTUSICHHU 0axoJiain
[Mumomnuii llypran koHuAa HEPT Ka3uO YMKAPUIIHU KYAWUTUPHIL YUYyH ra3 JIYIIHCH
razunad ¢organanuna Oomtanau. lyHuHraek kymwmmya ka3l onuHAETraH KMMMAaTOaxo
ra3Hu HeTHHU Taképram KypuiMmanapuaa €ku0 rolopuiira Kucka Myaaar 0ynca Xam TYFpu
KEJU.
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V3-y3u1aH MabIyMKH SHMY KyTyKIapHH HIITa KyUIHII GHIaH HedT Ka3ub OIUII yayH
KymuMya ra3 cappu xam ommbd 6opasu.

Uy Tydaitnu 2009 iinngan O6omwnad KoHIa Manrbaiaga €KM0 r0opuIaIural Kymmmya
raznan  camapanu ¢ougamanum yuyyH C-1, C-2 ra3 cemapatopiapyd VpHATHIIH.
CenapatopHuHr npuHuunuan tapxu Il.3-pacmaa kenTupuiras.

I'az cenaparopnapuu Illumonuii [llypran xkoHUIA XKOWIAIITUPUITHUHT TPUHIIMITHAIT

cxemacu Il.4-pacmzia kenTupuiras.

VYnapuu YpHaTUIIJAH MakKcaJ OKOpU OOCHUMIM KYAYKJIap MaxcyJlOTH, SbHU
HedT+raz+KOHJeHcaT apajamMack He(T Taiépiam KypuiMacura KHpPUIIJAH aBBaj ra3
cernapaTopiapuaaH YTKa3UIaau.

l'a3 cemaparopiiap uMKkuTa OYNMO CYIOKJIMK Ba Ta3HM aXpaTullra MYyJDKaJUlaHTaH
KypWJiMa. YHUHI CyTKJIMK KyBBaTH 3,0 MIIH M° rasHu axpaTtuura MyJpKaJulaHra. ['a3uu
aXpaTuil kapaéHu UKKM OockuymaH mbopar O0ynub, OmpuHum O6ockud C-1 Ba MKKMHYK
6ockuu C-2 ropu30HTAII cernapaTop/ia amalra OIUPHIIaN Ba CYIOKJIUKHUHT aCOCHH KUCMU
11y epjia axpaTHiiaau.

MabiyMKH KyAyKJIaH KelaJuraH MaxcyloT KyBypJAa ra3+cCyrloKJIWK apanalimMach Ba
LIYHUHIJIEK T'a3 aJloXMJla TUKUH XOoJlaTHaa cernaparopra kupub kenaau. by sca cenaparop
n4maa Oup TypAard MyBO3aHAT XOJIATUHU 03ara KeIHUIIUTa TYCKUHIUK KUJIau.

Bupuaun 60cku4 axxparumgard 0y HOMYBO3aHATIMK CenapaTofaH YMKAETTaH Ta3HU
@KpanraH CYIOKIMKHUHT OUp KUCMUHHU OJIMO KETWIMIIMHU TabMHUHIANAM Ba aKpaTHIL
*)apaCHu KucMaH Oyiicana sikyHiaanMainau (€xu cudariu 0yamann).

Mana 11y canOuii xonaT r03ara KeJIMaclurd Y4yH cernaparop 2 nqoHa 0yiub keTMa-Ker
KOWJIAIITUPHUIITAH.

Jlemak, Kypuimaaarda UKKuHYM O6ockuynaa, seHu C-2 cemnaparopuna ropuzontan C-1
cernapaTopja akpajJMaraH CyrKJIMK TOMUMIapy yluiad KOJIUHAIM.

CenapaTopnapra apananma 55 atM 6ocuM OnitaH Kupaau Ba ra3 53 atm 6ocuM OuiiaH
yukanu. Hedrt+cyroknuk apamammacu mTynep opkaiu 4 atm OocuMra TYIIAPUIHO
upkapuaaan. KypuiMmanzaH uYuKKaH fokopu Gocumim ras Illypran kormnm 4-HIT ra
o0opunanyd. Yuaad 2-I'a3Hu nactinaOku Taiépiam KypuiaMacH OpKaiu OOIIKa KOHJIapHU
rasy OujaH Kymwinb ra3 CHKyB KOMIIpeccop craHnuscuigan yraau Ba IIypran Oomr
MHIIOATUTa KaiiTa uiuiamra xooopuiaim.

Axpanran HepT 5ca TOBap XOJaTWra KEeNTUPUIUIIM Y4yH HePTHH Taiéprami
KypHJIMacura KUpru3uiaau.

- skanBanman kypuHuO TypuOauku, 01.01.2013 i#un xomatu Oyitmua Illumonuit
lypran koHuaaH HepT OmnaH Oupraivkia Ka3ud OJMHAAMIaH Ta3HU YTUIM3ALUS KUJIHILI
opkanmu 728,81 muH. M3 ra3 Ba 22,444 MuHT TOHHa OapKapop KOHAEHCAT KazuO OJIMHHUO
kaiita nnoramra xyHatuan (11.3-xansan). By ¥3-y3unan kypub TypuOIuKN KOpXOHa YIYH
yIIKaH UKTUCOAMN camapa Ba aTpo)-MyXUTHH cakjiIall yayH xam (oitnanuaup.

Wyan0m rasun yruiim3anus KHJIMII TH3AMJIAPH 6YiiHua TeXHOJI0THK e4uMJIap

V36exucron Pecnybnukacuun KnoTa MpOTOKOMM MaKGYpHSATIApHTa PHOS KHJIHIIL
IIYHUHTJIEK KailiTa TUKJIaHMalural Tabuuil pecypciapuaad TYJIUK (QoiiagaHuIn Makcaamnia
He(T KOHJAPMHM KMXO3Jallga HeOTHUHT  HYIIoml  TrazjapuHu  yTHIM3alMsIam
UMKOHUSTJIAPUHU KY3/1a TyTUII JIO3UM.

lazmapHu yTUM3aUsUTaITHUHT 2 Ta BAPUAHTUHU KYpUO YUKaAMH3:

- Oupunun BapuanT Oyitnmua (3 -pacm) lakapOynok konunu (Illypran permoHUHHHT
tapkuOuna umonuit Ilypran, Fapmucron Ba KymMuyk KOHJIapuHM He(QTHHHT
uyngom rasnmapu OwnaH Oupramukna) HepTHuHr Wynmom raszu “Illypran” Oorm
uamoaturada (I'C) TpaHcmopT KUIUII WMKOHUSTHHH OepaguraH KOHAA aloxXuaa
Jonxananaaurad cuKyB komrpeccop crannusicu (JIKC) opkanu xyHatmmaau. Y epna
“Ilypran” OOII WHIIOATH Jera3alUsilaHTaH rasznap OwujaH Owpranukna yHaa
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KYpWIMIIM JIOMMXaJaHaJAUraH CUKYB KOMIIPECCOp CTaHLusAcUra ys3aTwiagu. bor
MHIIOATAAard KOMIIPECCOp CTAaHIMUACH Ta3HU TaléprallHu TabMUHJIaAWraH bocuMrayda
KyTapaau Ba aMaljard nacT Xapopamiu cenapauusuiamn Kypuimacura (YHTC)
WyHantupaau. Ajsoxuaa CcuUKyB Komripeccop cranmusapu I[llumonuii [lypran,
Kymuyk, IlakapOynok, Fapmucton Hedt Taiiépmam Kypunmanapuga Ba “Lllypran”
0011 MHILIOATH/IA JKOMITAIITUPUIIAIN;

- WUKKUHYM BapuaHTAa ( -pacm) IlakapOynoK KOHM HE(OTUHHHT WYIIOMI Ta3uiaH
Heptan Taiépnam kKypuiamacu (HCII) wmalimoHvacuma »KoWJIaIITHPHIAIATAH Ta3
TpyouHa cranusacuaa (I'TC) anektp 3Heprus UILTAd YUKUII YIyH (Do gaianum.

[[MakapOya0K KOHUHU WYIJIOLI Fa3WHUHT YTUIM3AUUSUIAIIHU KEJITUPUITaH BapUaHTIapu

Ilypran pernonunu Ilmmonui Iypran, Fapmucron Ba Kymuyk konmapu Hynmom
ra3japuHu yTUIM3AIUsUIall KYpud YMKUITranaa Oupraiuk/ia XucooJaHaau.
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3.2. Hedr On1an Ka3ub o1MHAETran ra3ian camapanu goiigananuin
HYJUIApUHU M3J1a11
IOxopuna tabkuananranugek, IlakapOynok koHuzaa HedT Ka3u® UMKApUIIHU
KYynalTpum y4yH ra3 aynnucd rasugaH Qoiinamanwna Oonwtanau. IlyHuHraek xymmmua
Ka3u0 oJIMHAETTaH KMMMaTOaxo ra3Hu HepTHH Taiépriam KypuiMmangapuaa €Kud robopuiira
KHCKa MyZJ1aT Oyica XxaM TYFpU KeTaIu.

V3-y3uman MabIyMKH SHTH KyLyKIapHH HIIra KyIIMIl OuiaH HedT Kasub ONMII ydyH
Kymmm4a ra3 capgu capdu xam ormubd 6opaam.

Hly Tydaiinnm xopuit Oommaa KoHaa Malrbanana €kud o0opuiaaurad Kymumya razjaas
camapanu GoigaTaHuII YUyH cenapaTopiiap OJOKH YPHATHIIIH.

VHM VpHaTHIIZAAH Makcaja IOKOpM OOCHMIIM KyAyKJIap MaxcCyjloTH, SbHU HedT+ras
apanammMacu HedT TaW€piam KypuiMacura KHpHUIIJAH aBBall ceraparopiap OJOKHIaH
VTKa3WIa/IU.

CenapaTopnap OJ0KM WMKKHTA: OMpH TOPU30HTAJ Ba BEpTUKAN KypuiMajapaaH uOopaT
O0Yn0, CYIOKJIMK Ba Ta3HU aKpaTHINra My DKaJUIaHTaH KypujiMa. Y HUHT CyTKaJauK KyBBatu 3,0
MIIH M° Ta3HH @XpauIlra MyJDKaaianras. [a3Hi aXpaTHIl )KapaSHH HKKH GOCKHYIAH HOOpaT
6ynu6, OupuHYM OOCKMY TIOPH3OHTAJl cemapaTopla amalra OMIMPWIAAU Ba CYKOKIMKHUHT
acocuil KUCMU 111y epjia aKpaTUIaau.

MabayMKu KyAyKAaH KeJaJuraH MaxcyJoT KyBypla ra3+ CYIOKJIMK apajaliMacd Ba
LIYHUHIIEK a3 aJoxuaa TUKUH XoJlauja cernaparopra kupub kenaau. by sca cenapaTtop nunja
Oup TypAaru MyBO3aHaT XOJIATUHM 03ara KeJUIINTa TYCKUHINK KUJIaIH.

bupunun Oockuy axpaTuiijgaru Oy HOMYBO3aHATJIMK CENaparo/aH YUKAaETraH Tra3HU
@KpalraH CYIOKJIUKHUHI OWp KUCMUHM OJIMO KETWIMIIMHM TabMUHJIANWAM Ba aXpaTHIL
apa€Hu KuCMaH Oyicana sKyHiIanMaiinm (€ku cudatiu Oymmaiian).

Mana mry canOuii XojaT ro3ara KeJlIMaciluI'd y4dyH ceraparopiap OJOKHIa BepTHUKal
Ceraparop KOMIAIITUPUIITaH.

JlemMak, KypuiamaJard MKKHHYM OOCKM4Y/a, SBHU BEPTHKAJl cemapaTopla IOpU30HTal
cernapaTopia akpajJMaraH CyrOKJIMK TOMUYMJIapy yluiad KOJIMHAIM.

Cenapatopnap Onokura apanammMa 96 atm 6ocum OunaH kupaau Ba ra3z 94 atm 6ocum
Oounan uukaau. Hedr+cyroknuk apanammacu mrtynep opkaiud 4 atM Oocumra TIIUPHINO
yukapwiaay. Yukaérran ra3 “FLOWBOSSra3 ynuam KypunMacuaas yrkaszunrad “Iypran”
0Ol MHIITOOTUTA KalTa UIUIAII YUYH JKYHATUIAIH.

Axpanran He(dT »5ca TOBap XoJaTUra KENTUPWIMIIM Y4yH He(THH Taiépruar
KypHJIMacura KUpru3uiaau.

4: FOKopu KOBYIIKOKJIU HeQTh KOHJIAPHMHYU MILIAII BA HILIATHIN

Pexka:

4.1. FOxkop¥ KOBYIIKOKJIM He(PTIAPHUHT YMYMHH TaBcupu, Mupuoaun
KOHMHMHI HILJIALI )KAPAéHN XaKHIAa MabJIyMOT.

4.2. Oxkopu KOBYHIKOK He(TJIM KOHJapAa He(pT Oepa OJTUILIUKHA
OJIMIVIMKHY OLUMPHINHUHT YMYMU# TaBcuU.

4.3. IOKopu KOBYIIKOK He(pT/IM KOHJIApPHHU HedT Oepa OJTUIIMTUHHA
OLIMPHUII YCYJIAPH.



4.1. FOKopy KOBYIMIKOKJIU He(T/Iap Ba He)Th KOHJIAPH XaKHIa
MabJIyMoOT.

Jynénaru HepT ONMITHUHT PUBOKIIAHUIIY OXUPTH HUILTapa IOKOpU
KOBYIIKOK He()T KOHJIAPUHUHT YITyIIH OIUO OOpa&TraHIuruHu KYypcaTMOK/Ia.

[Ily ca6abmu OyH7mali KOHIAp Y30CKHCTOHIATM Ba 4YeT JABIATIAPIATH
OJIUMJIAPHU KYTI TAJAKUKOTIApHU OjuO Oopuimmra cabad Oyiamokna. JlaGopatopus
TaJIKUKOT HaTIKajJapura Kypa TapkuOuia HucOaTtaH Karrta MUKIOp/Aa achanibTeHiap,
KarpoH(cMmoja)aap Ba mnapadunnap Oynran HedTiaap HbpIOTOHHMHT HIKaJaHUII
KOHYHUTa OYyHCyHMalaurad, aHoMmall Xoccajapra sra SKaHJIWTM aHUKJIaHTaH,
KOBYUIKOKJIMKHUHT ~ omMmuura cababum Oymaau. JIuHaAMHK — KOBYIIKOKJIMK
kodpuumentu enrun Hedrra HucOatan 100 mapranad rOKOpU KypcaTrud S’bHU
KyII'MHa MabIyMoTJIapra acoca AuHamMuK KOBYIIKOKIMK 1000 m.Ila.c Ba yHpan
IOKOPH KYPCATTUYHU TAIIKHII 3TA]TH.

Opnatma xam KoBymKokan (0,4-10 mIla*c), ¥ypra xoBymkoxmm (10-50
Mmlla*c), rokopu koBymkokTH (50-1500 mIla*c), orup (1500 mIla*c), orup (1500
mIla*c man opruk) Hebraap Ba Gurymmap (20-25%10° wmlla*c naH OpTHK)
aXpaTuIaau.

Koymikokiuru 50 mlla*c nan optuk O6ynran Hedt 3axupayiapyu OJMHUIIH
KUIMH OYIraH 3axupasiap rypyxura KUpUTAIa .

Okopun KOBymKOK He(TIM KOHJIApHU MWIUIANIMHU TaxXJuiau OwusiaH
V36ekncronna Hazapos C.H., AszumoB IL.K., UpmatoB 2.K., Axpamor b.III.,
Hazapos V.C., TyprynoB X.M., PaxumoB H.P. Ba 6omkanap, coOuK uTTHGoKaa
saca OBanecoB I'.I1., XKenro FO.B., Ammpos K.b., AMenun N.J1., Ycenko B.D.,
Kopanes A.I'.,, I'ybanoB A.W., Komase B.C., MBanoBa M.M., Cypryues M.JL.,
OBanecoB M.I'., [Tonamepos B.I'. Ba Gomikanap mIyfyJulaHUILTaH.

VrnapHUHT Tax)IWIM  HATWXKAacUla IOKOpPUM KOBYIIKOK HE(PT KOHJIAPUHU
WIUIAIINAA, MYPaKKaOd KUMMHUYWIMKIApra TYKHAIl KEJIMHAIU: MacT HWUIMK HedT
OJIUIL CypbaTiapH (He(T KOBYIIKOK/IUTY KHYUK OYIIraH KOHJIapra HucOaraH); OJyBYA
KYJIYKJIAPHU TE€3 CYBJIIAHUIIM; KYII MUKIOPAA MYJJIONI CYB OJMHHUILM; KUYUK KOPUN
Ba SIKyHUI HEPT Oepa OJIHIILIHK.

bonmmanfuy  dyerapaBuil rpagMeHTIM  HEPTIapHU  XapakaTuaa, CHU3HII
30HaNIapUIa XapakaTcu3 HedT - TYpFYH 30Hajap ro3ara KeJaaiu.

FOxopu KOBYIIKOK He()TIIM KOHJIApHU TaXJIWiau OyHAai HedTiaapHU CcyB OuiaH
CUKMO YMKApuIl MEXaHW3MH KaM KOBYIIKOK HE(PTIapHUKUIAH KEeCKHH (apK
kwmmuan - kypcatad.  Uly caGabmu  cyB-HeT TyTam ro3acd  XapakaTH



XYCYCUSITIapUHU HE(PT Ba CyB KOBYIIKOKJIWUTWHUHT HUCOATUTa Ba CHKUO YHKAPHIII
Te3MUKJIapura OOFMKJIMIMHUA Ypranumra kymiaad TaJKuKoTiap OaruiuiaHrad. bup
TypJiM Ba Xap XWJ KaTjiaM MoJieJulapuja YTKa3WiraH TaxpuoOaiap CYBHHHT
Xapakatu Oekapop OViaumuHu KypcaTau. Xahnanaétrad cyB "Tui" KYpUHHMINIHA
KAaTJlaMHA HEPTIM KUCMWTA KUPATU Ba Y3MHUHT OpKACHIa TypJd MIAKIIard Ba
ygaMaara TeruaMarad HeTIapHu KOJIIUPaIH.

Hedtrau cyB Ounan xap Xui FOBaK OVIIUTMKIapaH CUKUO YHKAPHIIT Kapa&Hu
KYTUTa0 TaIKUKOTYIIIAP TOMOHHUIAH YPraHWITaH, yIapHUHT opacuaad OraHpKaHsHIT
B.I'., Koanes A.l'., 'mmarynunos I11.K., IlleBioB 1.A., Baxuros I'.I'., MapTuniies
O.0., babamsn I'.A., Taupos H.J., [Tonomapes B.I'., Caitpymmn 3.I"., darkymmmH
A.X., Cadapon W1.A. Ba Oomkanapau GyHIaMEHTAT UIIUIAPH aJIOXUIa aXaMHsITra Jra.

VYnapHu ofiraH HaTWXajdapura Kypa KaTTa CH3UII TE3JIMKJIapujia CyB acocaH
IOKOpY YTKa3yBYaH KaTjaMyaiap OpKajiu XapakaT Kuiaau. FOxopu KOBYIIKOK
He(DTIM KOHJIAPHU HWIUIANI TaXKpUOACH KyN XoJUlapia alHaH IIyHJAal  CHKUO
YUKAPHII PEKUMH aMaJira OMIUPHIIUIIMHYT KYpCaTTaH.

HoHbIOTOH CyIOKIHMK Ba CyBIap y4yH OJIMHTaH (pa3aBuil YTKa3yBUaHIMKIAP,
yerapaBuil TpajueHTId HedT Ba CyBHU OUprajliuKaard XapakaTuja, CYBHUHT
dazaBuii YTKAa3yBYAHJIUTUHU WKKUHYM ¢a3za Xoccaiapura OOFIUK HSMACIUTHHU

KYpCaT/Iu.

KoBymIkok - TU1acTMK CYHOKIUKHH (a3aBuil YTKa3yBUAHIWTH CHU3HUII
TE3JIUTUTa KaTTa OOFJIUK DKAHJIUTH XaM TaCAUKIaHIH.

Peoxkuk B.H., Xenrop I0.B. Ba ABanecoB N.I'. map TOMOHMUIAH Xap XuJ
KarmamMjaa Kampa® OJMHTAHIUK KOI(DPUIMEHTHHU XUCOOJaAl yCyTu TaKIHud
stwirad. by ycynna cuku® uyuKapuin Kyjgamu, Tacoauduid >Koujamirad, Kymial
ajoxuna cyB “Twi’ jlapura OYnu0 TaluiaHrad. XycoOiall HaTvXajlapyd acocuia
KaMpal OJMHTAHJIMK KO3(PPUIMEHTH KUYMK KOBYIIKOK HedTiapra Hucbaran 10-
15% xuuuk OYnUIIM KYpcaTUraH.

[y ca6a6au XKentos 10.b., Xanumor 3.M., babdansn I'.A., Carrapos M.M.,
Tumames 2.M., ApanecoB WN.I'., Cronspos E.B., IlaBnos B.Il. Ba OGomkanap
IOKOpY KOBYIITKOK HE(TJIM KOHJIAPHU HIILIAIIIA, KaM KOBYIIKOK He( TN yromiapra
HUCOaTaH, 3W4 KyIykKjaap TypuaaH GoNJaNlaHuIll KEPAKIWTHHUA —acOCIaraH.
VYnapHUHT OJNTaH HaTWXalapura Kypa IOKOpYM KOBYIIKOK HeDTIM KOHJIApa,
YJIApHUHT (PU3UK-TEOJIOTHK IIIAPOUTIIApUTa OOFJIMK paBHINA, KyIyKIap Typu
3uuury 8-15 ra Kyiyk Oyiuiinm Kepak.

VY30eKkucToHmarn IOKOpW KOBYIIKOK HE(TIW KOHJIAPHU UIUIANIWHU
JIOMMXaall, camMapaJopJIMIMHA Tax)IMl 3TUII Ba HEPT Oepa OJMIIIIMKHUA OIIMPHUII



OvaH KY1iad TaAKUKOTYMIAp HIyFyJUIaHUIITraH. AMMO, OyH/al KOHJIApHU camapaliv
UIUIAIIMHA OUp KaTop Macajiajapy XO3UpPrH BakTraya y3 €4MMHUHHU TOMMAaraH.
VYapHUHT acocuiick IOKOpU KOBYIIKOKJIM KOHJIapAa UCCHKJIMK YCYJUIAPUHU KYJU1a0
HedT Oepa OJMIUTUKHY OIIMPHUII XUCOOTaHAIH.

Hly ypuHAa I0KOpH KOBYIIKOKJIN He(T KOHJIapUMH3aa OamopaT KHJIWHTaH
Vpraua sxyHuii HedT Oepa omunumk 20% ra TEHIJUTHHU, SBHU OOILIAHFUY
3axupanapaunar 80% ep octuaa KOO KETUIIMHM MHOOATra ojicak ymoly Basuda
KaTTa aMaJluil Ba Ha3apuil axaMusTra sra.

V36exncton Ba JAyHE XaMKAMUATHIATH IOKOPH KOBYIIKOKTH HedTh
konnapura Cypxangap€ Busosth xyayaunard Mupmonu, Koxkaiitu, XoBnak,
Jlanmmukop, Amynapé, Kymrop, Yuku3mwi kaOu KOHJIQPHA MHCOJ KEATHPHUILIAMU3
MyMKuH. JlyHé OyiiMua IOKOpM KOBYIIKOK/IM He(Th KoHJapu acocaH Poccus,
Kozorucron, Kanana, Mekcuka, Benecyaina Ba Oolika 1aBiariapia Maxy/I.

Mupioau KOHM XaKuJ1a YMyMHd MabJIyMOTJIap

Mupmogn HedpT KOHM MaMypuil kuXatgaH Y30ekuctoH PecnyOinkacu
Cypxonnapé€ BunoaTuHUHT LIypun TymMaHuaa >KOUITaIIraH.

AxuH inpuk axonu nyHkty Iypum Tyman Mapkasu KoHgaH 13 kM xaHyOH-
rapOna >xounamraH, J[eHOB maxpu sca 21 KM MIUMOJIMM-IIAPKAA >KOWUJIAIITaH.
Konnunr maiinonu opkanu Tepmus-JlymanGe maructpan TeMup WyiIu YTra.
Temup Hynra napamien pasumiia acanbrianrad Tepmes-/lyman6e aBToMOOMI
WYJIU YTraH.

Acocuii cyB Tapmoru Tynamanr Ba KopaTor map€mapuHuUHI KyMWUIUIIUAAH
xocun 6ynran Cypxonmapé napécu xucodmnanaau. Cypxonngapé napécu Mupioau
KOHUJAH 4 KM IIapK/a »anyou-rapOuii iyHamuiaa okud yraau.

Oporpaduk xuxataad Mupmioan Ty3uiIMacu TenaaukiapaaHn ubopar mact
TEKHUCJIUK OYI10, aJUTFOBUbAI-TIPOTIOBHAN ETKU3UKIIAp OUIaH KOTIJIaHTaH.

Koiinunr penvedu Cypxonaap€ napécu TOMOHTa MIMMOJIWN HyHamuiina
YMYMUH STUKIUKIAH nOopat. Penpeduunr mytinok Oamanamuru 460-510 metp,
Cypxonnapé napécu Boxacuaa 450-435 merpraya nacasiy.

Hegmeaznunueu

Mupmoan HepT KOHM Kyl KaTjiaMmiu XucooOnananu. [laneoreHHUHT 6yxopo
karnamuapu yerapacuaa I, II, 11l ropuzonTiap Ounan 60fnuK HEPT YIOMH OYMITaH
Ba MIIUIATHO KEJIMHMOK/A.



KarmaMHuHT napameTpJapu KOH-Teo(U3UKaCcH TaJKUKOTIapH
MabIyMOTJIapU XamJla KEpPHHH TaxXpuOaxoHa TaAKUKOTIapu OYinYa OJIMHTaH
HATWKAJIAPHU COJUIITUPHUILIA KYpCATKUUJIApHU HUCOATaH SIXIIA MOC KEJMIIU
Ky3aTUJIaJIu.

I. TopuzonT - HegTm ropu3oHT 1984 Hunna aHukiTaHrad. ['opU30HT oY
KyJIpaHT Ba KyJIpaHT oxakronuiapaad uoopat. Kanunmuru Kynykinap 0yitnda 4 nax
12,5 merpraya. ['opu3oHTHUHT KymMTOIUIUK Koapduimentu 33% nan 60% raga Ba
Oypma KaHoTura siKMHJIAmmO OopraH capu kamasau. Camapanu HedTraTyiiuHran
Kanuaaura 7,30 MeTpHU Tamkwi dTafau. bonutanrud katiaam 6ocumu 22,97Mlla.
['opu3oHTHUHT OuMK FoBakiauru 13-23,8%, yrkazyBuannuru 1 man 46,9 MKM®
raya.

II. Hedtau ropuzont 1985 #tmnaa Nell kyaykna aHUKJIaHrad. Y KyJpaHT
OXaKTOIUIApJaH Ba JOJOMHUTIApJaH TamKuia Tonrad. OXakToIulap ajeBpUT-
TWTM, TEIUTOMOPQUIM, J>KyJa MyCTaxkKaMm, MHUKpOroBakiu. Jlomomutiap
OXaKTOIUIH, Jap3iH, OuTymsd. ['OpU30HTHUHT He(Tra TYHUHHTaH KAJIUHIUTH
HucOaTan Oapkapop Ba 15,14 merpHuM Tamkui 3Tagu. OYUK FOBAKIWIU HOKOPU
kucmuga 4-10% xyitn kucmuga 24-26% rava, yTkazyBUaHJIMK HHUCOATaH HOKOpU
ypraua 90 MKM’ rada.

III. Maxcynnop ropu3oHT 1985 wmnma 11 Kyaykna aHuknaHrasH. Y
JOJIOMUTJAIITAH OXaKTolUIapJaH ubopar. VYmap 04 KyJpaHr JAespiid OK,
OpraHOreH-NeIUTOMOP(IIH, TOHAAOP, ypTada KATTUKJIMKAA, FOBAaK, OY KyJIpPaHT
aHTUJpUITAp apajamrad. [ Opu3oHTHUHT Kanuuiaurd 11,13 MerpHM Tamkwui
sraau. FoBakmuru 19,6%, wedrtra TyiuHraHmuk koddduruentu 0,85
yTKasyBYaHIUTH 250 MKM® rava.

T'uopozceonoeux mascugu

Mupiioau HedT KOHHM KaTjlaM CYBJIApUHUHT THIPOTEOJOTUK PEXKUMUTA Kypa
ENUK Ty3WIMaJlapra KUpaiu.

Mupioaun KoHHMJa KyJnyKJapHU Oypfuiiall Ba CHHAII >KapaéHuJa WKKUTA
CYB CUKYBHU KOMIUIEKCY aHUKJIAHJU: aJall-pPUIITOH Ba CEHOH-TAJIEOLEH.

Mupuioou xonu uwinawHuHe KUcKaua mascugu

bapua Hedt Kynykiapu daBBopa ycyiauaa uniatuiaan. Konna sedt Oyxopo
kaTiiamuHuHr | Ba |l ropuzontnapugan onmunaam (5.1.1-xansan).



2005 ¥nun oxupura sKCILTyaTaus KyayKjiap MaXMyd 9 TaHM TallKWJI 3T/U.
[llynnan xapakatmard Kyaykiaap Maxmyd xam 9ta 2005 #wunra HucOaTaH
AKCIUTyaTalus KyayKiaap MaxxMyu 1 Tara kynaiau.

Hegpm 6a ea3 xazub uuxapuw xapaxamu

2005 jirmaa kounan 118172 M® cyloKimK Ka3u6 YHKapuiy, myHam: 52991
TonHa Hedt, 65181 M° cyBmup. 2005 iimira HucOataH HedT Kasub YMKAPHILA
15429 ToHHara kaM Ba cyB Ka3ub unkapuia 26774 M ra Kynanau.

Hedtr ka3ub umkapummam Oup MebEpma ymnwiad TYpHUII acocaH KOHJA
I'COJIOTUK-TEXHUK TaJOUpJIapHu YTKa3uI Hatwkacuaup. Iy skymmamaH KoHaa
1-Kynykaa KatjiamJiaH CYIOKJIMK Kenuil TUKiIaHuO 1703 TH (24-connu Kyaykaa)
HedT, 1 Ta KyayKna IOKOpH MaxCysaop KaTiamra YTHiInO, KaTiiaM CyBH OJIMHJIH.

Mun naBoMuza KyayKiap MakMyd 2753 KyayK-KyH HIUIaau. By onamern
Munira HucOaTaH 2 Kyayk-KyH kynaup. Kynyknap ypradya KyHJIMK CYIOKJIUK Ka3uO
YMKAPHII MUKIOPH 42,9 M°/KyHHH TAIIKKI STAH, MyHIaH HedT-19,2 TH/KYH, CyB-
23,7 M*/kyn. 2005 trira HECGATaH CYIOKINK Ka3uO umkapuim 4,1 M>/kyHra Ba CyB
Ka3u0 umkapumga 9,8 MY/KyHra Kymaiiran Oyica, HedT Kasub YHKapHIIa
5,7TH/kyHra xamaiin® ketau. KyaykiapHuHr ymymuid cyBianumm 55,2% HH
Tamkuil 3Tau. by yrtran hunra aucOaran 19,2 % ra kyrapunubd xetau. byHnan
KYpUHUO TYpUOJIMKH KOHJA KyIyKJIapHUHT CyBJIaHHUII (OM3U TaOMM Te3JaHUIIN
OLUTAHJIMTUHU KypCcaTau.

Konna xyaykiapHuHT cyBiaHuil Gousu yTraH Wuiiapra HUcOaTaH opTud
o6opmokaa. bynra mucon 2006 #tmnna acocuii HepT Oepaauran Kyaykiaapaan 13-
COHJIM KyayK cyBianuiu 24,4% nan 36,8% ra, 24connu kyayk 15,2% nan 33,0%
ra, 25-connmu Kyayk 63,3% nan 88% ra, 27-connu Kynyk 66,3% nan 88% ra, 29-
conmu Kyayk 40% man 80% ra, 30-connu kyaykaa 5% nan 88,4% ra, 38-connn
kynykaa 73% nman 100% ra omm6 ketau. FOkopumarunapaad xyioca KuinO
alitamuran Oyicak, koHJa Oapua Katjiamiapia cyB-HedT uyerapacu aH4a Kuckapuob
OOpa€Tranyiuru MabiiyM OYIIH.

Mupmoan konuga Hedt Ka3ub® uyMKapuil 0ab3u KUWMHYWIMKIAP OujaH
oormuk. Mmum KyByp neBopura mapaduH ENUILMIIN HaTHXKAacHla KyBYp HUKH
auamMeTpura napaduH YTUPHINA HaTWXKACUIA KAYparunbd, OepKuianbd Koawimmradya
Oopanu, IIyHUHT y4yH KyBypiapra kumésuit kopuinma MJI-80, ra3 konaeHcatu Ba
uccuk cyB &paamuma xap 10-12 kyHnma wnoioB Oepwiad Ba 1y OwiaH
KYAYKJIApHUHT TEXHOJOTUK MebEp Oyitnua unuiamm tabMuniad oopwinu. Konna
W maBoMKIa KyAyKjap HIMHU UCCHUK cyB Omitad 20 mapoTaba, KOHJeHcaT OusiaH
78 mapoTtaba Ba MJI-80 Ousian unuioB Gepuiiau.



Kamﬂam bocumu 6a ea3 OMUIU xapakamu

Karnam 6ocumMu Kyaykiapaard MyBo3aHaT OOCHMHUHH KyIyK YCTHIA YTdar
EpmamMuma XuCo0-kUTOO Wynm Ounan anukiaanau. 2006 iwnma katiam OOCHMH
2005 #innra aHucObaTtan kamaiiMmanu Ba 200 atM 6ocuMuM Tamkui 31au. Konga vedr
OwinaH 4YMKKaH CyB aXparub oJuHMO KaTjgamMra KauTapub Xaiijam gaBoM
ATTUPHUIIIN.

Konna onuHaérran HepT TapKuOUAAru spuraH ra3 MHKIOpH Kam OViuo,
caHoaT axamustura 3ra smac. 2006 iunna Hedt Omtan oupra 150662 M nyno
ra3 onMHAM. a3 OMHIM 3 M°/TOHHAHM TAamIKWI STAW. Wymgom ra3 HedTaaH
aXpaTruO OJIMHraHAaH KeHUH Malrbayiafa EKHIaau.

4.2. FOKopu KOBYIIKOK He(pT/IM KOHJIapaa HepT Oepa OMMILIUKHA
OLUMPUIIHUHT YMYMHH TaBCUDH

Nmnatunaétran  KoHJapAaH He(T OJMII JapakacuHU  OIIUPHI  EKH,
HedTumnap nbopacu OwiiaH alWTraHja KarjamyiapHU SKyHUA HeT Oepa ONUIILIUTMHA
OLIMPHUIII MyaMMOCH KEWHMHTH HWLIapAa SHT MYyXUM HKTUCOAMM BazudanmapaaH
oupu 6y KOJIIH.

Hedt onyBum xap Oup naBIaTHUHT MKTUCOIUN PUBOXIIAHMII peKajapuia
He(T 3axupanapuaaH Tynapok (oigananuin, KaraamiapHu HePT Oepa OIUILTUTUHA
OlIMpHIN Ba Oy WYHAIMIIAA WIMHN-TAAKUKOT, CHHOB Ba CaHOAT MHUKECHUJA SHTH
ycyJuIap TaTOMK STHIL KY3/1a TYTUJITaH.

1970 ¥Hunnapmaru ayHE SHEPrUs WHKUPO3UAAH CYHT HedT myHE EKUIFU
SHEPrUsi MAXKMYACUHUHT acocy OYIIM0 KOJIH.

Opnatna, ymOy naBpjard katiamuiapra HedT Oepa OJIMIIUIUTHHUA OLIUPHIIT
MyaMMOJapy X0JIaTh KOHJIAPHHU TYpJU TEOJIOTUK-(PHU3UK IapouTiapaa aMannéTaa
spuIIMIaguran HeT Oepa ONMIIUIMTH, YHTa TYpJIM KYpPCaTKUWIAPHH TabCHPH,
KaTjamyIapHd HedT Oepa ONMIIUTUTUHU OIIMPHUII YCYJUIAPUHU UCTUKOOIM Ba acOCHA
NYHaIMIUIAPY MyXOKama KAJIMHAIH.

Kenaxxakga kepak OYIMIIM MyMKHMH OYJraH XOM ami€ Ba TEXHUK TabMHUHOT,
WKTUCOMWN IapouTiap, HeT ONWIN JapakaCHHA Ba OJHMHAIWTaH 3aXyupajlapHU
OIIMPUINl WUMKOHUSTIApH, aTpod Ba TEOJIOTUK MYXUTra TabCUp OITUII CaBOJUIAPU
JIOXUA YPUH TyTaIu.

Konnapra cyB Ooctupuin ycynu, TypaW KaTjiamjard jxapaéHiapaa Ba
amajira OIIMPHUII IIApOWTIApHa, KEHT KYJUIAaHWIMINIWTa KapamacaaH HucOaTaH



TymuK ypranuiamarad. CyB OOCTHpHUIIIAH CYHT KOJTaH HE)THUHT XOJaTH, YHUHT
X@KMUTa Ba TAKCUMJIAHTAHJIMTUTA TYpPIH KYpCaTKUWIAPHH TabCUPH  KYTI
MyHO3apajapra cabad Oynub, Oy YCYJHHHI camMapaJopjiurd aMpuMm Xosuiapja
amanuér Ttamabmapura >xaBoO Oepmasntu. Iy ca®abmu kevimaru 15-20 ¥nn
JaBOMHJIa MyTaxaccucnap Oy ycyn camapa OepmaraH KOHJapja, TYpJId OMHJIIapHH,
ra3JapHy Ba UCCUKIMKHU KYJUTAIl aCOCHIATH SIHTH YCYJUIApHU KUTUPMOKIaap.

Katnamnapau HedT Oepa ONMIIMHM OIIMPUIL YCYJUIapU KyAa Mypakkal, Ky
XapaxaTid Ba HUCOAaTaH KaM YpraHwiraH »apaéH OymuO, caMapaJopiurd Ky
TeO0JIOTHK, (PU3UK Ba TEXHOJOTHK KypcaTkuuiapra Oofiuk. By ycymmap Omman 1
TOHHa He(QT onuira capd KWIMHTAaH KyBBaT OJJHI CyB OOCTHpHUII yCyJIHra
HucOatan 5-10 mapra kym. SHru ycyajnapHd CHHAII Ba KyJUlall Tyja aHHUK
OyamaraH reojoruk-(OU3UK LIApoOMTIIapAa aMalra OIIMPWIraHla KaTjamIapHu HegT
Oepa OJIMIUIMIVMHYU OLUMPHII YCYJUIApUIAaH caMapacu3 HaTiKa OJIMII Ba UKTUCOIMNA
HyKoTHIIUIAp S3XTUMONM Karra Oynaau. Katnammapuu Hedt Oepa ONMILIMIHMHU
OLIMPHUIN MIIWAA, TakIu(] STWIraH yCYJUIAPHUHI YpPraHraHIMK Japakacl Ba
aMaIMETAA KyJUlalll HaTWKacuJa OJIMHFAH MabIyMOTJIApU acoCHa XO3UPTU
XOJIATUHU Ba MyaMMOJAapHHH YpranuO, yJlapHU KyJUlallJard KUHWHYWIMKIApHU
EpUTHUII Ba caMapalii KYJUlall apT - [apouTIapUHU aHUKJIalIaH noopar.

Hedt caHoaTHM pUBOKJIAHMIIM TAPUXU JABOMHUAA KaTiiamyapHu Hedt Oepa
ONUIIJINTUHU OIIMPHII SHT J0J73ap0 Ba KECKUH MyaMmMMoJapuaaH Oupu
XycoOJ1aHaIy.

Kamnamnapnu myzunuwu 6a xoccanrapu

Kartnamnapgan nedt onummm sxkapaéHuHU camapaiiv Oomkapuiia HedT Oepa
OJIMIIIMKHU WCCUKJIMK YCyJUIapyu OWiaH OIIMPHUII MyaMMOJAPUHHU XaJl dTHIIA
KaTJIaMJIApHU TY3WIUIIKM Ba Xoccajlapy, yiapAa HeMTHU TYIUIAHTAHJIUTH, ETHII,
TYUUHUII Ba CHU3MII IIAPOUTIApU XaKHUJa TYIUK MabIyMOTra sra OVIHII Kepak.
Hedt yromnapuau Ty3WIMIIN MypakKaOJIMTUHU TacaBBYp dTHUII KyAa keiuH. Hedr
Ba ra3 KarjamjapuHu QUMK Ba CH3UII XOoccalapu TapTuOCcu3 Y3rapaswu,
MaxCyJIop KarjaM YyTKa3dyB4YaH OyiaMaraH Karjiamuajiap OusiaH OYJIMHTaHIIUTH
cababyu, YHUHT KQJTMHJIUTH HE(T Ba ra3IlIMK MaiIoHH O0Yitnad (apk Kuiaau.

Hedt omum Ounan mryry/ulaHyBYM MyTaxacCUCiap JKyAa OFUpP BaszuATAA
oynanunap. Yuap y3napu ypranaétran Ba unuiaétrad HeT KaTjaaMUHH O€BOCHTA
KYpHII Ba Yryan UMKOHUsITUTA 3ra 3maciap. Hedrt 3axupanapunu xucobaiia Ba
WIUTAIIMHY JOMHXANTAIa acoC KWJIMO OJIMHTaH KaTjiaM MOJIeNI alipuM Ky TyKJap/iaH
OJIMHTaH Ba TYJMK OyiaMaraH mMabiaymoTiapra acocnanaau. llly ca6abmu nedt Ba ras
YVIOMJIQPYUHU TY3WIHIIM Ba 3axXUpajiapd Xakujard TylryHuanap HucOuiimup. Kym
xoJiap/ia HeT KOHJApPWHHU WILIANTHU OONUIaHFUY JaBpuaa KaOyn KUJIMHTaH



MoOeJIJIapu KOHJIAPHU XaMMa TY3WIHII XyCYCHUSTIApUTa MOC KEIMACITUTA MyMKHH.
Hedt koHmapuHu WIDIall AaBpHa OJWHTAH SIHTH MabIyMOTJIApH acoCHAa YHHUHT
TeOJIOTHK TY3WIUIIM TYXTOBCHU3 aHHWKJIAHMO Oopwiaad Ba WIDIANl TH3WUMHUTA
y3raprupunuiap Kuputwiaad. HedT KoHIapWHWHT WILTA TaXpuOacw YIapHUHT
caMapaZiopjurura Ba KarTjamjapAadH He(pT oJuin gapaxacura KaTJIamJIapHU
MaKpOTYPJIWJIATH, KOJUICKTOpPJapHU HEe(PTra TYWWHTAHJIWTH, TOF YKUHCIAPUHHUHT
TapKkuOW, FOBAK MYXHTJIAPHUHT XYJUTAHYBUAHJIUTH Ba OOIIKAa KYpCaTKAWIApHU
KaTTa TabCHUp JITUIMHU KypcaTMokaa. FOKopuaa Kaiia STWITaH KypcaTKAdiap
HeT KOHJIapuaa KEHT KyJaMJia y3rapaau Ba 1y cababiau KaTiaamiaapHu HeT Oepa
OJUILTUTHHU OJIMIITUPHUIIT MyaMMOJIAPUHH XaJI 3TUIIIA a10aTTa HHOOATra OJIMHUIIIN
Kepax.

Konnexmopnap mypnapu

Hedt Ba ras KoyUieKTOpJIapUHUHT acOCHM KYpcaTKUWiapura yJIapHUHT
XaXMHH Ba CH3MII XOcCcajlapu, JHUTOJOTHMK TapTuOW, FOBAKIWUTU Ba
VyTkazyBuaHauru kupaad. HedT Ba raz kosuiekropiapd TeppureH Ba KapOoHaT
Typiapura OyaIuHaIu.

Teppuren Typaaru KOJIEKTOpJap Typid Yauamjard MUHEpall 3appadaiap Ba
KUHC OYyNakiapuiaH Ty3wiraH OYnu0O, Typiau ceMOHJap OWiIaH CEeMOHJIAHTaH
oynagu. Opatrna Oy JKMHCHIAp TYpiM Japaxaza KyMTOILIap, ajJeBpOJIMTIAp Ba
yJIapHU TWI Ba apriuIdT apajaliMaiapyu OWiaH ceMoHJaHraH Oynamu. TeppureH
KOJUIEKTOPJIApHUA ~TaBcU(Ialiga MUHEpPOJIOTUK JIOHAIOPIMK XOcCcalapy KarTa
axamusiTra ora.

Munepasiorusi Tapkioura Kypa TeppUreH KOJUIEKTOpJiap KBapiyld Ba TOJMMHUKTIA
JKUHCTapra OyrvHamu. KBapipm KOJUIeKTop Taluatia YyKUHAM WU Skapa¢Huaa
3appavajap acoCMi KUCMHMHM TAaIlIKWJI 3TTaH IIapouTaa Maino Oymaau. by xonma
naijgo Oynran >kxuHC Kymun acocra (95-98% raua) sra 6ynu0, omatna roKopu
KOJUIEKTOPJIMK, FOBAKJIMK Ba YTKa3yBUAHJIMK XOoccajapura sra 6ynaau. bommanruy
Hedrra Ttyhumnramwmk 80-95%, cysra tyihiuHranuk sca 5-20% raua Oynumm
MyMKHUH. [lOJIMMHMKTIM KOJUIEKTOp YYKMHAM WUFWINAII >KapaCHWAa KBapLl
3appadasiapuiaH Takapy Ky Gousza aaia mmaryiapy Ba yIapHHHT KUMEBUH Y3rapraHn
Maxcynoriapu Oynranaa maipo OYmaaum. Xocun OYiaraH KUHC —THUIM
apanmammanapra (25-50% raua) sra OYynuO, YHMHT KOJUICKTOp XOCCATAPUHU
kamaitipay. [lomMuKTm KoJiekTopriapia OonutanFuy cyBra TyuuHramimmk 30% ra
eTHIIM MyMKHH. Yiapruur yTkasyuammurn 0,0001-0,001 mam 3-5 mxm° raua,
FOBaKJIUIH 3ca 12-14 nan 25-26% rava y3rapuiiy MyMKHH.

KapOoHar kosiekTopiiap acocaH OXAKTOII Ba JOJOMHTIIApJAaH TAIlIKWI TOINTaH
IOKOpH FOBAaKJIM, YTKa3yBYaHJIM, HE(PT Ba rasra TYWHWHTaH, FOBAaK OVILIMKIapu



UKKHJIaMYH Y3rapuiuiap Tabcupuaa OynmaraH OMOMOp(IM, OproHOTEHJIM Ba YaKUK
KapOOHAT KMHCIapaaH ubopar. by kapGomar xomtekropmap 0,3-1 Mk’ rada
YyTkasyBuaniukka Ba 20-35% rauya roBakiukka sra Oynumu MyMkuH. Opatna
OyHIal >KMHCIIap KyMOK-KyMOK, OVIIpok, kam cemonnanrad (10% raua) 0ynu0,
He(T yIOMH/Ia yIapHUA OOLUTAHFUY CyBra TYHHHraHauru 5-20% mgaH ommaim.

Vpra roBakiu Ba ypra YTKAa3yBUAaHIH KapOOHAT KOJUICKTOPJIAPHMHT FOBAaK
OYIITMKJIApUHYN UKKWIaM4U y3rapuiiu HaTuxacuaa 15-25% rosakiukka Ba 0,01-
0,3 MKM® yTKa3yBUaHIMKKA dra OyamO, okopu cemommamras (10-20%). Vpra
FOBAKJIM KapOOHAT >KUHCIAPHU CyBra TYWnHTaHauru 25-30% ra eTuim MyMKHH.

Kuuuk 3appavanu, kam yTKa3yBUaHJIM, KaM FOBAkKiIM KapOoHaT
KOJUIEKTOpJap meneroMopdun >KkuHCIapAaH uoOopaT OymmO, roBakimuru 8-15%,
yrrasyuarmmrn 0,0001-0,01 Mm%, cysra Tyitmarammarn 35-50%. By Typmaru
KapOOHAT KOJUIEKTOPJIAPHUHT OYIUIMKJIApU FOBAKIMK OWIAH CH3MII XOCCalaph 3ca
Tap3JIUIUK OusiaH OOFIIHK.

Hegmea mytunuw wapoumnapu

He(i)THI/I KaTllaM HapouTHAgarn KOBYHIKOKJIWIHW YHHHIT FOBAK MYXUTIA
XapaKaT9aHJIMIMHA Ba OKyBYAHJIMTMHHA aHUKJIOBYH acocui Xoccacuaump.

bup xun mapoutna HepTHHM KaTiam OYinad oOnyBYM KyIyKJap TOMOH
xapakatura capd OSTWITaH dSHEPrus €KW Kywiap HEPTHUHT KOBYIIKOKJIWTHTA
TYFPU, CU3HIII TEIUIY Ba CYIOKITHK capdu (MaxCysl MUKIOpH) TeCKapy OOFMKJIMKTA dra.

Hedr yromu opamiruia HEpTHUHI KOBYUIKOKJIMIHM YHMHI YCTKA KUCMUIAH
OCTKH KucMurava 1,5-2 mapra y3rapuiim MyMKHUH.

KarnaMm He(TUHUMHI KOBYWIKOKJIWIM HIUIAl YCYJUIADUHU acociall y4YyH
MyXHUM KypcaTKu4 OynraHiuru cababiu yHU OyTyH YIOM XaKMHU Oyiirua aHWKjIall
Tas1ad FTUIIAIN.

Karinaminapuu HedT Oepa oMIIMTHHMA OLIMPHUIN YCY/UIAPUHU TaCHU(H
Ba KYJUIAIAH MaKCa/

Hedr Oepa ommumkHu ommpuiln ycyilapd CyB Ba Ta3 0ocraH Karjiam
KUCMJIapuaard TapkokK HedTra, CyB OOCTHpWITaH KaTjlamMJard karra Hedrtra
TYUMHTaH KarjaMyajapra Ba KyAyKJIap Typu OwiaH KaMmpad OJIMHMaraH
JMH3aJIapra camapalivi Tabcup 3TUIlM Kepak. Konauk HedTra TYHUHTaHIMKHE KT
TYypJaM X0JaTh He(T, CyB Ba ra3 XoccajJapUHU KEHI Kynamja y3rapuim cababmnu
KamiamyiapHy HeT Oepa ONMITIIATUHY SITOHA OIIMPHII YCYITH HYK,
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Karnamnapan Hedt Oepa ONMMIIIMIMHN OMIMPUIITHUA MabJIyM YCYJDIAPH acoCaH
KOJIMK He(Tra TYWWHTAHJIMKHUA KEITUpUO UYMKapyBuM cababiaapHU KaMalTHpHINTAa
KapaTwiraaaup. Mirdm oMWJUTApHUHT Typura Kypa MabiyM KaTJamjapHd HedT
Oepa OJIMILIMKHHM OIIUPHUII YCYJUIApUHHM Kyhumarumda tacHudmamtupmiaam (5.1-
yu3Ma). Mabiaym KariamiapHu HedT Oepa ONHMILIIMTHHHU OIIUPHUIT yCYJUIapu
acocuja cyB Ooctupuil OYiIn0, CyB XaMma HIIYH OMUJUTAPHUHT aCOCHM TapKUOMHU
TAITKWI 3TaH, YHTa KUME MaxXCyloTJapH, ra3, XaBO, UCCUKJIUK TallyBUWIap Ba

DPUTYBUMIIAP KYIIWIAIH.

Hedt yromnapunu ogauii cyB OGoctupuiiga, cyBra (aoyl HIIYH OMIILIAp
KylIMacaaH, cyB OocTupuil OwiaH Kampa® OJMHTAHIUTHHM Ba HepT Oepa
OJIMIITUTHHA KATJIAMJIAPHUHT TEOJIOTHUK TY3WJIHUII XYCYCHSTIApUTa MOC KEIyBUH
TEXHOJOTHSUIApUHU Ba CyB OOCTHpHUII YCYJUIAPUHU KYyJ1ad OLIMPHUII MYMKHUH
(KaT-Kat Karjamjapra JaBpUil TabCUp ITUII, MaijoH OVinad Typiau Oyiraxn

Karjamiaap/ia OKUM WYHAIUIIMHYA Y3rapTHPUIL, aXpajraH JMH3ajJapra aaoxXuja
KyAyKJap Ka3ull Ba OOIIK. ).

Ky#inna (5.2.3-xaaBan) koaauk HedTHU maiijgo Oynmuimn cababnapu Ba yHH
OJIMII MYJUIApU KEITUPUIITaH.

CyBra ¢aon wummum omwuiapHu (cupt ¢aoa Mojja, MOJIUMEpP, HILIKOP,
YIJIEBOJOPOA UKKU OKCUJIM, YIJIEBOJIOPOJ Ta3u, MUIEIUISP SpUTMANap) KYIIMII
KaTjaMJapHu CyB OocTupuin OujiaH KaMmpald OJIMHTAHJIUTMHU OUIUPHII Ba CYB
OocTHpHIITaH KUCMIIApUJIaH KOJIAWK He(PTHH CHMKUO YMKApHUIN MaKcaauaa aMalra
ompwiam [4, 7, 15].

by xamma ycymmap HedpT Oepa ONUNUIMKHU OLIUPHINAA TYPJIH
MMKOHUSTIIApTa 3Ta Ba yJapHU KYJUIall Mapoutiapu Oup-oupuaan dapk Kuiaau
(5.1.4-xanBan).

CyB Ooctupwiran KaTjiaM KUCMJIapuaa KojiraH HepTHH (akaT MHULIETSp
SpUTMAJIapu Ba KapOOHAT aHTHIPH] ra3u camapaid CUKUO 4YuKapaad, YyHKU yIap
He(THU CUKMO YMKAPYyBUM OMWJI OWJIaH apajaliv0 KETUIIMHU TabMUHIA0, HePTHU
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4.1.-xanBai

Konauk HedTHN naiao 0yanm cadadjaapyu Ba YHU OJIUII HyJIapU

Xocui 0yauim cadadiapu Onum inyniapu

Karnamnapau OyMHraH Ba KynyknapHu xoimamTupuin xucooura
y3uiran xaxmu yioMHuHr 0,1-0,8 | cuznupuin 6uinan kampad

Xa)KMUHH TAIIKWI dTaad OJIMHTAHJIMKHU OIIUPHIII, KaTJIaMJIapHH
OYHI (MIIJIAIIIA UINTUPOK STMAETTaH)
Xaugan 00CMMHHU

MYBO(DHKTAII TUPHULIT

Karnam yTkazyBuannuru Oyitnua | CyB yuyH (aza yTKa3yBUaHIUTH

typsimsaru 0,011 nan 3 - 4 MKM’

KaMaWTHUPHIL, KOBYITKOKIUTUHA
OLIMpHII Ba OOmIKa TagoupiIap
Xxrcooura KaTiamiIapHu

S’/TKaB}/B“IaHHI/IF HWHH TCHIJIAIOTHPHIIL

HedTHUHT KOBYIIKOKIUTH HedTt KOBYIIKOKIUTHHY KaMalTUPHIII,
CYBHUKHJIaH KarTa Ba 1 - 5 man CYBHH KOBYIIKOKJIUTHHH OIIUPHIII,

50 - 1000 mITa*c raua HEe(DT Xa)KMUHU KEHTaUTUPHUIILL

HedtHu cyB Ba xuHC Hedr-cyB TyramyBungaru ¢gazamapapo
TyTamryBujara gasanapapo TOPTUILIUII Ky4JIAPUHU KaMaWTUPUIII,
MoutekyJsap kywiap 18-30 mH/m FOBAK MYXWUTHH XYJIJIAHYBYAHJIUTMHU
TAIIKWI STaN OIIIAPHIII

KaTimaMHUHT MUKPOTYPJIWIIATH, Monekynsp KywIapHA KaMauTUPHII Ba
FOBAaK MYXHUTHHU COJIMIIITHPMA IPaBUTAIIMOH Ky4Jiap TAabCUPUHU
ro3acu - (0,05-3)*10* cm%/em® OLITUPHIIT

4.2 .-xansai

Katnaminapau HedT Oepa oJMIIIMTHHYA OIIMPUIN YCY/UIADUHA UMKOHUATIAPH
Ba KyJUIall IIAPOUTJIAPH

HedT G6epa omunuimkau VIIIaIl [aporuTIapUHU KPUTHK
Hirum omun ¢ P o Ky . P P P
ommmmpwui, % KypcaTKuuiapu
Cys+ras 5-10 ['paBHTALIMOH A3KPaJIHILL
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MaxCynIOpIMKHY KaMaUTUPULL.

C}’B Ba KaTJIaMHHU TY3JIWJIUTH.

[Tomumepnap 5-8 .
MaxCcynIOpIMKHY KaMaUTHPULL.
Nmixoprap 2-8 Hedthu daomnmuru
M TeXHOIOTUSHUHT MyPaKKaOIUTH.
WIS
HID 8-20 CyB Ba KaTJIaMHHHT TY3JUJIHTH.
spUTMAaNap

MaxcynnopauKHy KaManuu.

Yrnepon ukku Kampa0 onumHu kamMaiuim.

8-15

OKCUIHU Tuknanum, 3aHraamn.

Uccuknuk iykonumm. Kuunk
byr 15-35 yyKypJiuK. KyMm ynkumm. Texauk
MyamMoJiap.
AMaJra OIMpHIIIaru
XaBo+cyB 15-30 Mypakkabmuk. Eaum 6unan kampab
(énHmm) OJIMHTaHJHUK. TeXHuK Myammodap.

ATpod-MyxuTHU MyX0(ha3za KUJIHIIL

yiutad KOJYBUM KamwuIAp Kyujaap TabCUPUHU MyKoTaau. Kar-kaT Typiiv Ba MaloH
OVitnad Typau KaTiamyiapHUd CyB OOCTUpHIN OWJIaH KaMpad OJIMIIHU OLIUPHINTa TOJIUMEP
SpUTMaNIapu, KapOOHAT aHTUIPHI Ta3H, CyB Ba Ta3 apajaliMaliapd J1aBpuil TabCUP
ATHUI, CYIOKJIUK OKUMH WYHAIUIIUHU Y3rapTHPUII, WUIIKOpJIap Koaup Oynuod, ymnap
CyBJIap XapaKaTYaHJIUTHUHU Ba OKUM TYPJIWJIMTMHUA KaMalTtupaau. byr Ba Katiiam uupa
¢nuin €épaamMuaa He(PTHUHT KOBYIIKOKJIWUTH KaMaUTUpWINO, YHU CHKUO YUKApWII Ba
KAaTJIaMHA KaMpald OJIMIIZA OPTHILHU, OJAUM CyB OOCTHpHUII ycyiura HucOaraH, (axat
IOKOPHY KOBYIIIKOK HEPT/IM yroMiiapaa pyit 6epanu. CyBaa 3pyBuu cupT (haoa Mogaanap,
cynbdaT KHCJIoTacu KaTiaaM HeT Oepa OJUILIUTHHU acoCaH KyayKiapJaard KaTjiaMHU
UNUTAETTaH KAJMHIUTUHE OUIUPHIN XucoOura KymauTupaaw, 4yHKH ynap (aszanap
opacuaard TOPTULLUII KYYMHHU KaM MacalTUpaIu.

AskpanraH JuH3ajap/a Ba Katjaamza Koiarad HeTHu ¢akaT Maxcyc Ka3uwiral €Ku
OoIIKa TOPU3OHTIIAPIAH YTKA3WITaH Ky IyKiap EpaaMusa OJIUMI MyMKHH.

Katnaminapau HedT Oepa oJMIIIIMTHHHA OIIHPHIL

YCYJUIAPHHHU CAMAPAJIHN KYJJIAll IAPOUTIAPH
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Karnamnapau Hedt Gepa OMUIUIMTMHYA OIIUPHUIIHUA XaMMa MabJIyM YCYJJIapUHU
Kyam mypakkad Ba kummataup. Hedt konmapunu ssHru ycymnap Kyuial vijamiia,
KaTiaMmiiapaa Mypakka0 skapa€uiap Ba xoaucamap pyi oepaan. Kumésuit oMusapHIHT
azicopOLusicy Ba JIECOPOIMACH, SpUTMAIIAP TY3WIHIIUHUHT Ba Mypakka® MOJIEKYJIaJIapHUHT
Oy3wmiy, ¢azaBuil yTunmiap, mMacca Kyuuind, Tuddy3us, TUCTWLUIAIMS Ba HE()THUHT
OKCHJJIAaHUIIH, UCCUKTUKHUHT KOHTYKTUB Ba KOHBEKTHUB KYUMIIIM, KUMEBHUIA peakIiysiap Ba
MOJIAJIAPHUHT ~ V3rapuilld, Ty3 YYKUHAWIAPUHUHT XOCWJI OYJIUIIM, XYJUIAHUII
WHBEPCHSICH, KaMWUIIp >KapaCHIapu Ba CUPTKU XOJMcanap, TpaBUTAIMs Ba Oolkaiap
XO3UPIrH BaKTAa KaM YpraHwirad Oyian0, MyXuM TaJAKHUKOTJIApPHU YTKAa3HWIIHH Tajaal
sramu. By xapa€H Ba xoaucamap He(dT OJHMII MEXaHU3MU XYCYCHUSATIApUHU Ba
KaTnamiaapHu HedT Oepa OJMIUIMIMHU OIIMPUII  YCYJUIAPUHU — camapaJopIUrvuHU
TabMUHJIANIM. AMaNMUETIArM CUHOB-CAHOAT MUKECHAru TakpuOandapHU KypcaTUIINYa
KaTjaamyIapHu HeQT Oepa ONUIUIMIMHYU OLIMPHIL yCyJulapy OWIaH MIUIAIl, CyB OOCTHPHIL
ycynura Hucbatan 5-10 mapra kummar. lllyHuHr yuyH karnammiapHu HepT Oepa
OJIMIIUTMTAHU OUIMPHII YCYJUIAPDUHU caMapaid Kyiam (akaT OKWIOHA TEXHOJOTHK
xKapaéH YpHATWITaH WJIMHUN acoCliaHTaH JioMuxanap (TapxJjiap) acocuaa amalira OIIUPHIILL

MYMKHH.

Katnammapau Hedr Oepa ONMIUIMIMHA — OUIMPUII  YCYJUIAPUHM  OKHJIOHA
TEXHOJIOTHSUIAPUHY JIOMHMXAJIAI YUyH KyHUAaruiap MabiiyM OYJIHILIN KEpak.

KonnapHu Ty3uiaumm Ba XojaTd, KaTJaMJIApHU KOJUIEKTOPIMK XOCCaJapUuHH
Y3rapuim, Makpo Ba MEKPOTYPIIHIIUTH, OYTYyH YIOM XaKMHU Oyiinya KaTiaMmiIapHUd HeQT,
CYB Ba ra3ra >KOpHil TYHHHTaHJIUK XOJIaTHHU My(daccasl OuIHILL

TaxpubaxoHara  yHUHI  KarjaM  HIApOUMTUIArM  XyCyCHSITIIapu  Ba
caMapaJopJIMIMHU YPraHWITaHIMIM acocuza, *apaCHHU MEXaHU3MH Ba aMallra OLUIMPHILI
TEXHOJIOTHSICH XaKH1a TYFPU TacaBBypra sra OVIIMILL

Typau reosioruk - QU3MK MApOUTIAp]a Ba TEXHOJOTHsUIapAa KOHJapja CHHOB-
CHUHOAT CHHAILIA aCOCUA YCYJI caMapaJOpIUTMHUHT HaTHXKalapura 3ra Oyiu.

Konnmapyny MIUTAMHUA TYJIUK aKC STTUPYBYM JKApa€HHUHI MaTeMaThK MOZENH
OyUIIM Kepak.

IOkopuna kentupuiran mapmiap OakapuiraH XoJiJaruHa KaTjamJapHU SIHTU
HeT Oepa ONMIUIMK YCYJUIAPUHHM caMapaid TEXHOJIOTUK TapXW (JIOMMXACH) TY3WJIUIIN

MYMKHH.

Jloinxamarn TEXHOJOTUMK »Kapa€HHU amalira OLIUPUII Y4YyH KyWHJarujiap
OaxapUIIUILY KEpak.

Kepak Oynran maTepual-TeXHUK BOCUTalap Ba KamuTal MalOnariap Ouiad
TabMUHJIQHUIIIH.
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Jlolimxagarn TEXHOJOIHMSHHM, >Kapa€HHU OolUIall MYJ/UIATUHH, WIIYM OMWJLIAPHU
XaKMHU Ba KOHUEHTPALUACUHH, Xalaam 00CUMUHH, OJUII CypBhaTIapuHu, Ky IyKIapuHU
KOUJAIITUPHIL TAPTUOMHM OakapuIlra KapaTWiraH HIJIApHUA aHUK, TAlIKAI STUIHIIN

[14].

Katnamnapuu siaru HedT Oepa ONMIUIMKHY OMIMPHII YCYJUIAPUHUA MYypaKKaOJIUTu
Ba KUMMATIHUra cabalian ylapHu aMaluéTra )Oopui STUITHU Oup Heya OOCKUY/Ia aManira
ompuml Makcaara myBopukaup. Oparna kKartnamiaapHu HedT Oepa  OJNMILIUTHTA
OILLIUPUIIIHM STHTH yCYyJUIapy Kyluaaru 00CKuwiapaaH YTaiau.

Taxpubaxonaga ypranum. HamyHnanapaa, cyrokimukiapaa 6ocuMia Ba xapopartia
KaTjaM [IapOUTUHU MOJAEIIAIITUPUO skapaéH XyCyCUSTIAPUHI aHUKJIAIIL.

Canoar Hamoiimmm. JXapaéH camapagopiuruHyd cudarad TacAUKJIANl Y4yH
KOHHHMHT KWYMK MaWJIOHU/Ia amaJira OIIHPHIIL

Canoar Taxkpubacu. TexXHONOrMK camMapaJOpJIMKHU MHUKJIOPaH aHHMKJIAIl Y4yH
Kapa€HHU XaKUKUI KOHJIap IAPOUTH/IA aMajra OLIMPHILL.

CHHOB-CaHOAT CHHAIIM. XaKUKUI TEXHOJIOTMK Ba HKTUCOAUN CaMapaJOpiIuKHH,
KYJUIalTHU OKWJIOHA IIAPOUTIIApMHU aHMKJIAII Makcaauza >Kapa€HHU TypJU KyIyKiap
TYpPU TEXHOJOTUsIap OUJIaH CHHAILL

Canoartaa Taaduk drum. Hedt onuiiHy Ba oIMHagurad 3axypanapHy OLIMPHUII
yuyH OyTyH YIOM MUKHECH]IA KYILJIAIIL.

Mypakka0 KaTiamiaapHu HEPT Oepa ONMIUIMK YCYJUIAPUHHA amalira OIIUPHUIIHYA Ba
VpranumHau OyHAal KeTMa-KeTIUTU I0OKOPU CaMapaJOpiuKHU TabMUHJIAII YYyH MIapT
O0ynu0, momMa momapiIaK Karra Xxapaxkariap HYKOTWIMIINATA OO KETUIIA MyMKHH.

Katnamiaapau HedT Oepa oJMIIJIMTMHA OIIMPHUII YCYJUIAPUHH KYJLIALI
Me30H/IapHU

['eonoruk - (u3MK xoccajapy Ba MILIANI IAPOMTH MAabAyM HE(PT KOHJIApHUIA
(yromiapuza), FOKOpH UKTUCOMM KYpCcaTKUWiIapHU TabMHHIAIL, HE(T OJMII CypbhaTiIapyHU
Ba OJIMHAJAraH 3axvpajapuHU OUIMPHUII Y4YyH, KaTjiamiapHd HeT Oepa ONUILIUTUHU
OUIMPUIIHY yCYJUIapyu KaHAad TaHnaHagu? By caBoisra >xaBoO Oepuin Mypakkad Basuda,
YyHKH Xap KaHgail KoH (YoM) ydyH Oup HeuTa ycy/uiap KYJUIAaHWIAIIN MYMKHH. DHT
camapaiy yCyJTHU TaHJall y9yH KyWHIaruiapHu OWIUII Kepak:

e KaTmamwyiapHu Hedrra TYHWHTAHIWTH (CyBra TYWWHTAHIWTH) €KW yJIapHU
KaMalTaHJIUTU Japakacu;

e KaTJlaMJard He(@THU Ba CYBHU Xoccalapu (KOBYUIKOKJWIH, OJTHUHTYTYPT,
napaduH, achaabTHUH, KATPOH, Ty3J1ap MUKIOPH);

* KOJUIGKTOp Ba YHUHTI  XoccajJiapu (KyMTOII,  aJIeBPOJMT,  OXAKTOIII,
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VTKa3yBYAHIIUTH, KAIUHIUTH, TYPIWIATH, Y3WITAHIUTH, OYIMHTAHIWTH, YyKYypJIUTH,
COJIMIITUPMA F03aCH, MOZIANIap TAPKUOU, TUIUIUTH, Ty3 TApKUON);
*OypryJaHral KyAyKJIapHHUHT >KOMIAIIUIIN Ba TEXHUK XO0JIaTH;

*MaTepHuall Ba TEXHUK BOCUTAIIAPHUHT OOPIINTH, YIapHUHT cU(aTu, Tabpudu Ba
HapXu;

* He()THU COTHIII HAPXH;
* He()THU OIIMpUIITa OYIraH Tanao.
VYrapHUHT KaMU KYTI BapuaHTIM BasudaHW ro3ara KenTHpHO, y ¢axar Maxcyc

W3NIAaHUIILIAp Ba WITapuaaH Oepuiran Tanadiap, TEXHUK Ba UKTHUCOAMM TaxJIMJ acOCHIA
XaJl 3T MyMKuH. FOKopyaaru yura OMpUHYIM KENTUPWITaH ImapTiap (KaTiaMiIapHU,
HepTIIapHU Ba CYBJIAPHM TEOJIOTHK - (U3MK XoccajapH) KamiamiapHu Hedt Oepa
OJIMIIUTMTAHYU OIIMPUIIHU Makcaara MyBO(DUK yCyJIMHM TaHJAIl KyWId TabCUpP ITCaja
aHMK kaBo0 Oepa onmaiiam (5.1.5 Ba 5.1.6- xaaBamnap).

Kymnab yTkazunran TaJKMKOTJIAp Ba CHMHOB - CaHOAT CHHAILIApU HATHXKacuia
KaTiaMmiapHu HedT Oepa OJUIUIUTUHU OIIMPUIIHU HMCCUKJIHMK YCYJITApUHU camapaliu
KYJUTalll Me30HJIapy UIIad YuKwirad 6ynuo, ynap 5.1.6->xaaBania KeaTUPUITaH.

YJ'IapHI/I TaxXJIMWJIKX YCYIUIapHH KS'/JIJIaIHHI/I XaMMa 4YCrapajloBUnd MC30HJIapUHHA
AKpaTuill UMKOHIITUHA 6epa,uH.

1. Katnamnapuu nap3amnurn. KatinammapHu derapaBuil Typiawiuru OyHjan
XoJulapjila KUMMAaT WY OMUJUTAPHU OJIYBYM KyAyKJapra te3 €pu0 YTUIMHU ro3ara
KeITUpUO, WIUM OMWUIApJaH OKWJIOHA (hoiimaaHMacirkka OJmb

4.3.-;xanBai

Katinamuu HeT Oepa OJIMNINTMHA OIIMPHUII YCYJVIAPWMHH Ie0JIOTHK-(PU3UK
IAPOUTIAPTa OOFITUKJINTH

Hedr, cys Katnam Yeyn
KamkoBymikokau HEDT, Kymnu 3aunduammaran, CyB 6octupwuill, naBpuii
TapkuOua Ty3Iap Kam IOKOpH YTKa3yBUYaHJIH, Tab-CUP ITUIII, CYBra3s
Oyira cyB, XycycaH KaM yTKa3yBYaHIIH, Oup apajlaliMacy Xauaamni,
KaJIbIIMHA Ba MarHum Typau OyImaran FOKOPH OOCHMIIH Ta3HU

KyJutam
KamkoBymkokau HEDT, Kapbonartnu CyB 6ocTupwuill, 1aBpuid
TapKU-Oua Ty3Jap KaM 3audamnmaras, J0Kopu Tab-CUP ITHII,
OyJraH cyB, XycycaH YTKa3yBUYaHJIA, 1ap3JIH, WILKOPJIAPHU KYJI-JIaIl
KaJIBIIMI Ba MarHum FOBAKJIH. TabCUP dTMACHAH UIILIAILL.
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Kymnu 3audunamran, cys
00C-TUpWITaH KaTTa
YTKa3yBYaH-JIM, ITOHA
KaTTa KaTJIaMJIu.

CyB 0ocTtupuiras,
KapOOHAT-ITH, FOKOpH
YTKa3yBYaHIU, OUp Typiu
Oynmaran

Muuenssap sputmanap,
KapOO-HAT aHTUAPUT rasu,
CyBras3 apajanimMalapyuHu
Xauant

KapOonat aHruapur rasu,
JaBpUi TabCUP ITULI

Vpra KOBYIIKOKIIH,
KaTPOHJIU, TapapuHIH
HedT, Ty3map kam OyiraH
CyB, XyCyCaH KaJblUi Ba
Mar"Hum

Kymnu 3auduammaras,
IOKOpY YTKa3yBUYaHJIH,
KaM YTKa3yBYaHJIH.

3aundnammaran
KapOOHATIIN, IOKOPH
YTKa3yBYaHJIN, KaM
YTKa3yBYaHJIM, Jap3JIn-
FOBAKJIH.

CyB OocTupuiras, KyMmJj,
FOKOpHU YTKa3yBYaHIIH,
ATOHA KaTTa KaTJIaMJIH,
oup Typau

CyB 6ocTupuI (MCCUK
CYB), TOJIUMEPIIAPHU
KYJUIalll, CyB-Ta3
apajlaliMaiapyuHH,
WIIKOp-JapyHU Xauaarl.
CyB 6ocTH-pulI (MCCUK
CYB), JaBpUH Tab-CUP
ATUIIL, UIIKOP Xahalll,
KapOOHAT aHTUJPUT Ta3H.
Kap6onat anrugpur
ra3uHU KyJuiail,
MUKpPOAMYJIbCUSLIIAP, CYB-
ra3 apajalmiMajiapuHH
Xauaar.

FOKopu KOBYHIKOKIH,
orup HedT, KaTjaaM CyBH
TapkuOuIa Ty3Jap
MUKJIOPH KYTI

Karra uwykypnukna
YKOWIal-raH, KyMJIH,
IOKOPH YTKa3yB-UYaHJIH,
KaM YTKa3yBYaHJIU.

Kywmunu, rokopu
YTKa3yBYaHJIM, KaM
YTKa3yBYaHJIM, KaTTa
YyKypJIMKIa OYIMaran

Katnam nupa €num.

byr xaigam, naBpuit
UIIOBIap Oepul.

4.4 -xansai

Katnamuapunu HedT Oepa oJIMIIJIMIHHE OIIMPYBYM HCCHKJIMK YCYJIAPUHH

KYJ/UIALIHHU aCOCH Me30HJIapHu
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byr Ounan

HUccuk cyB

. aTjaaM uapa aBpuil Oyr
Kypcatknunap K . P CUKHUO Hlasp Y Ounan cukuo
EHUII UIIJIOBU
YUKAPUIIT YUKAPUIIT
Katnam
HepTHHU
P >10 >50 >100 >5

KOBYIIIKOKJIUTH

Mmlla*c

Hedtra
TYHWHTaHJIUK, >50 >50 >50 >50

%

Katnam yerapajlaHMara | yerapajaHMmara | yerapajaHMara | 4erapajianmara
oocumu, Mlla H H H H
V1kazyBuanmm yerapajlaHmara | yerapajgaHmara

yBae 0,1 >0,2 P P

K, MKM H H

aTJIam

K >3 >6 >6 >3
KQIMHIJIATH, M

Jlap3muk Moc kenmanaurad KypcaTkud

gyerapajaHMmara | 4erapajaHmara | 4erapajaHmara | derapajaHmara
Jlutonorus
H H H H
Katnam
>1500 <1200 <1200 <1500
YyKypJIUTH, M
aTiiamMJa THJI | 4erapajaHMara
Kanawza o P 5-10 5-10 5-10
MUKJI0pH, % H
YKJIap TYPHA
Kyaywrap Tp yerapajaHMmara | 4erapajaHmara
3UYJINTH, <16 <6
H H
ra/KynyK

kenaau. KarimamimapuHUHr ymymud foBak XaXMuHM 1,5 - 2% nmap3nuknap Xakmu

TalllKKUJI

9Trafja,

YIIAPHUHT

TUAPOYTKA3YBYAHIIUTH

KaTJIaMHUHT

YMYMHI

ruapoyTkazyByaniuruad 60 - 80% tamkun >TUmM MyMKuH. IIyHUHT y4yH KaTTa

Jap3d KaTJaMJIapHUHT WITYH OMUJI OWjIaH KaM KaMpad onMHMINM cabaliu KyrmMmdya
ONMHTaH HeT MHUKIOPH Kym OyIMmaiian Ba >kapa€HHU KYIJUIall JAaBpuia capd KWIMHTaH
XapakaTJapHA OKJIaMacCIUTd MyMKHH.
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2. I'a3 nynnucu. Katnamuu aiipum KucMuga tabumii €K CyHBUI IOKOPH rasra
TYUMHTaHIMKHE ~ OYJIMIIM XaMMa yCyiulap Y4yH SIXIIW KypcaTrud XucoOIaHMaiiau,
YyHKH XaWgamaéTraH WIIYM OMWUIap HedTra TYWHWHTaH KUCMra HucOaTaH KaTTa
YyTKa3yBUaHJIMKKA 3ra ra3 KUCMM TOMOH Xapakarra kenagu. Hatwxana, Xyanu nap3inu
KaTiamaru kabu, Uiy OMUJUIApHU caMapacu3 cap(p KWIMHUIIM coaup Oya .

3. KaTsiamilapHu IOKOpPH CyBra TYWMMHIaHauru. KarmiamiiapHu 10KOpH CyBra
tyinaranmura (70 -15% nan rokopu) xamMMa MabiayM He(T OIIMPHUIN YCYJUIApUHH
KyJutam ydyH Wyn KyunbO OYyiamaimuran kypcarrud xucoOnmaHaau. byHnai xosutapia
UIIYA OMWUIAPUHU CUKUO YMKapuil KoOwiusaTuHu 25 - 30% naH ¢oiinananud Koiraxn
KHUCMH KaTJaMHHU CyBra TYHWHTaH KucMmiapuma Oedoitna capd Oymamu. Kym ycymmap
(Oyr OwytaH CMKMO YMKAPHII, CyBJIa SpYyBYH CHPT (aosi Mofanap, KarjiaM nupa EHUII)
capp KWIMHraH XapakaTliapHU KOIUIaHMAcJIUru cababiu, KarjiamyiapHu Hedrtra
tyiuaranmuru 50% man kam Oyiranaa KyJulaHuiaManau. Araplia KatjiamJard KOJIJIUK
HEe(DTHUHT acOCHI KUCMHU CyB OOCTHUPWITaH XaKMJa TapKajraH xoJsatnaa oyica, HedTu
XapaKkaTIaHyBYAHJIUTUHH OIIMPHUIIHN TabMHUHJIOBYM yCyJUIap KyJUlaHWIaau (kapOoHaT
AHTUJIPUT Ta3u, MUIENAp putManiapu). Katinamaaru KoUKk He(THUHT aCOCUM KUCMU
unuiam OujiaH Kampa® oJMHMaraH Katjamuanapia Oyica, CMKUO 4YMKapuil OWiaH
KaMpald OJMHTaHJIUMKHU OLIMPYBUM YCYyJJIap KYyJUIaHWJIaAu (MOJuMepiap, CyBras
apanammanapu, umkopiaap). Iy cab6abmu kaTinamiaapHUHT HeTra TYWUUMHTaHIUTH,
HeT Oepa OMUIUIMKHM OUIMPHUII YCYJUIAPUHU KYJJIAlAaH OJJIWH MabliyM OYIHIIH
Kepak OVJIraH sHT MyXUM KYpcaTKud XucoOJIaHaIu.

Katnamnapuau 6onanrud HeTra TYMHMHTAHINTYA KaH4ya KaTTa 0yica xamMMma HeT
Oepa ONMMIIMKHM OIIMPHINI YCYJUIAPUHH MYTIOK Ba HUCOMH TEXHOJOTMK Ba WKTUCOIMIA
camapaJIopJIUT | IIIyHYa KaTTa OYIIMITN TaCMK/IaHTaH.

4. ®aoa cyB Taziimkiam pexkuM. Hedpt yromu ¢daon taOuuii cyB TazWHMKIH
pexXMMIa WIUIAla WIUIanmaa (oaria Yirdamiiapyd KAYWK, YTKa3yBUAHJMIHW FOKOPU Ba
He()THUHT KOBYIIKOKJIUTU KUYMK OYJraH XoJiiapna), KaTJIAMHHHT YE€KKa Ba OCTKHU
CYBJIADUHUHT CHUKUO YWKAPWIIUIIM HATWXKAcuJa KAaTJIAMHUHT CyB OocTHpuill OujaH
IOKOpU Jlapaxaja KaMpad OJIMHMINIMIa Ba KaTJaMHUHT KHYUK KOJIIMK HedTra
tyinaranmurura (25 - 30% naH KM4uK) spuinmiaan. byHanai xommapaa KoaauK Hedrra
TYUUHTAHJIMKHU ~KUYUKJIWTA ~KaTjdamyiapHd HePT Oepa OJUIUIMTUHU  OUIUPHIIL
YCYJUIApUHU KYyJUlall WMKOHUATIAPUHHU WYyKKa 4ukapaau. Paon CyB Ta3WMKUIArud
YIOMHUHT Y€KKa KUCMJIapuja KUMMAT WITYM OMUJIIap OWjIaH camapaid TabCUp ITHII
MMKOHUSTH UYK. YJIapHU Yerapa TallKapucuaard KyAyKjiapra Xxaiaail Uid OMUAJUIAPUHA
WYKOTWIMILIATA, Yerapa MIKapucHIari Ky IyKjiapra Xaiaam 3ca caMapaJlopiIMKHU TacalyIInra
OJINO KEJIaIU.

5. HeprHunr koBymkokauru. Kyn xonnapaa UKTUCOIUNA Me30HIapra kypa 0y
OHT acocui KypcaTkud xXucoOjaHamu. Onpauii cyB OOCTHUPHII acocuja amajra
ONIMPWIAIUTAH XaMMa (U3HK - KUMEBHM yCyutap HEPTHUHT KOBYIIKOKIWTH 25 -
30 mlla*c man xkumuuk Oyirania MKTUCOAWI HYyKTaW HazapJaH y3uHW okiaim. FOxopu
VTKa3yBUaHIIM KaTJIamJIap/a MOJMMEPITH CyB OOCTUPUII YCYJIMHH HE(PTHUHT KOBYIIKOKIUTH
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Hucbaran oxkopu 6ynranga (100 — 150 mlla*c raya) amanra ommpuin MmymkuH. Mecukmik
ycymiapuan (HedTHH OyF OWJIaH CMKUO YMKAPUII, KaTjiaM uapa ¢HHUIN, JaBpuil OyF OwmiaH
UIUIOB Oepwill) HEPTHUHT KOBYIIKOKJIMTH KaTTa OYiraH XoJuiapia KyJiamn Makcaara
MyBOGUK OViIamn, 9yHKH UCCUKJIHK XUCOONTa He(DTHUHT KOBYIIKOKJIUTHHN KaMaWUIITH
XHcoOHUra Karra camMapaJopiuKKa spuinmiagi. bupok HedpTtHuHr KoBymKokmura 500 -
1000 mlla*c man katra OynaraHga HMCCHUKIMK YCY/UIapH XaM caMapacu3 OYJIvIIn
MyMKUH. byHnai xomnapaa skyaa 3ud Kyaykiaap Typu (1 - 2 ra/Kyayk gaH Kam) 3apyp
0ynu6, Oy sca ¥3 HaBOaTHAa Y3UHM KOIJIaMal-TuraH KaTTa XapakaTllapHu Ba DHEpPrus
capduHM Taad KUIaau.

6. CYBHMHI KATTMKJMIHA Ba mypjauru. Karnamnapau Hedt 6epa oJMIUIMTAHA

OILIMPHUII yCYJUIAPUHU KyJUlall YYyH KaTjiaM CYBMHH Ba WIIYM OMWJUIAPHH Taiépraniia
(olinanaHaural CyBIapHUHT XOCCAJIapy KaTrTa axaMusitra sra. Xamma (U3HK - KUMEBUN
yCyJUlap CYBHUHT IIYPJIMTH KaTTa OynraHga (afHMKCa KaTTa MUKIOpAA KaIbIUN Ba
MarHuii Ty3napu Oynranjga) VY3 caMapaJopJIMrMHU KECKMH KamaWtupaau. YyHKH
KaTjulaMaa KUMEBUNM OMUJUIAPHUA IOTUJIUIIM, UYKWHIWIAPHUHT XOCWI OYIuIim,
OMWJTAPHUHT CUKUO YMKApUII XyCyCUSTIApUHU Macaiiuim kabu xoaucanap pyu Oepau.
byHnan Tamkapy KUMEBHM S3pUTMANapHHM Tad€piamiga KaTjiamJa OJITHUHTYTYPT XOCHI
OYIUIIMHYN, MUKPOOPTaHU3MIIAPHU SpUTMaATapHU Oy3u0 I00OpUIIMHU Ba aciaxallapHU
EMUPUJIMIIMHUA OJIIMHU OJIMII MaKCaAuaa, CYBJIAPHU KHUCIOpPOJ Ba OHMOpraHM3MIIapIaH
To3ajaml Kepak. VICCHMKIIMK yCyjulapyd Y4yH CYBHHUHI Oy Xoccajlapy KaTTa axaMmusTra sra
amac.

7. KoJuieKTOpPJIapHUHT THIIAHranauru. Hegr karnamnapuaa rujutapHUHT KYTI
Mukaopaa oyiumu (10% nan opTuK) KatiaamiaapHu HePT Oepa OJUIUIUTHHU OIIMPHUIILL
YCYJUIApUHUHT XaMMacu Y4YyH canOuil kypcaTkud xucoOsianaau. Katinamma ruiap
MUKIOpPH Kyn Oynranna Gus3uK - KUMEBUHN YyCyJUIapHU, KUME MaxcCyJOTJIApUHU KaTTa
MUKIOpJa OTWIMIMA cabalbmu, camapamopiuru Kamasau. KumEBuil MomamamapHUHT
IOTWIWIIY FOBAK MYXHTHHHI COJIMIITUPMA o3acura OOFIMK OYnuO, aleBpoMT Ba
MOJIMMUKT KOJUIEKTOpJIap/a KBapiy Kymronuiapra aucoaran 10-50 mapta karra. ByHunr
HaTWXacuga KUMEBUU MAaxXCyJOTJap HJpUTMaliapaH axpainud XalJaoBuu KyAyKJIap
atpoduga 4ykuO KoJajau, KAaTJIaMHUHT acocuil KucMmujard HedT kamOarasuiamiraH
spuTManap OujlaH CUKUO YHMKapWwiIMIIM Ky3aTtwiaagu. FOKopu TWiiM KOJUIEKTOpiapiaa
WCCUKJIMK YCYJ/UIApUHMA KYJUTAHWJIMIIK OJYBUM KyAyKJIapAaH KyM YdKuIIura cabad
OYMILIN MyMKHH.

Katmammapan Hedr Oepa OMMIIUTMIMHKM OLIMPUIIHU XaMMa YCYJUIapu YdyH FOKOpHAA
KENTUPUITaH ME30HJIap/aH TalllKapu, TeOJIOTUK - (PU3MK HIApOUTIApU aHUK OYiraH
KOHJIap YUYH KyHuJaru Kymumua Me3oHaapaas GoiiaJaHuil Kepax.

1. He¢TtHu énnm OMyIaH CUKHO YMKAPHUIL

HedTtaunr koBymkokuru 10 mIla*c nan katra Oyauim kepak, YyHKH KaTjiamzaa
HepTHM €HMITT KapaCHUHKM Cakj1ad TypHIl YUyH Kepakiii MHKIOpAa Kokc (achanbTuHiap)
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kepak Oynamu. Kartnmamuunr kanuamuru 3m jnaH Ba yTkasyBuaniuru 0,1 MKM® JaH
KUYUK OYIraH xojuiapia yIOMHH YCTKH Ba OCTKH KHCMHUJA WCCUKIUMKHUHT caMapacus
nyKommmu cababym, Oy yCyJTHU KYJUTalll Makcaara MyBO(HK dMac.

EHnm sxapaéHuHM Ha30paT KWIMII Ba SHUII MaxCyJOTIApMHU IOKOPHTA UHMKHO
KETMACJIMIMHU OJJIMHM OJIUII YIyH KaTjiaM YCTUZArl SKUHCIAp €Tapiv Japa)kaja KaauHIUKra
ara Oymmimm ca6abiv, KaTaaMHUHT 9yKypaurd 150 M 1aH KatTa OyimIm Kepakx.

2. He¢grHu OyF OmJIaH CUKNO YUKAPUII

Karnam xamuaimra 6 M JaH KWYUK OYJITaH XoJuiapja WKTHCOAWHA HYKTau
HazapjaH Makcajra MyBO(QHK 3Mac. YIOMHUHI YCTH Ba OCTH OPKAIM HMCCUKIMKHHMHI KaTTa
MUKIOpIA HYKOTHMIIH cababmv HedyTHr OyF OFjlaH CHKMO YMKapHI skapaéhu (orimacus 6o
KOJIaau.

Nccuknukau Kyayk TaHacu OVinad iykotwnumu (xap 100 m uykypiuknaa 3%
raya €TUIIM MyMKHH) Ba KyBypJap OMpUKMAaCUHUHT MyCTaXKaMJIMTUHU (aHHUKCA KyIYK
yCTH/Ia) CaKJIAIIHU TEXHUK MYpPaKKaOIuru cababiid KaTIaMHMHT ETUII YyKYpJIUTU
1200 M naH KUYUK OYJIUIIN Kepak.

Katnam yTkazyBuannuru 0,2 - 0,3 MKM® KaTTa Oynranna HePTHU CUKHO YMKAPHIIT
Makcaara MyBo(HK cypbaraa OYmMO, WCCHKIMKHMA YIOM YCTHAa Ba OCTHIA MYKOTHJIMIIMHU
KaMalTUpaJIu.

Kapaénman uKTHCOIMI camapa OJWII yYyH KYIyK TaHAaCUJard Ba KaTJiamJaru
YMYMHI UCCUKIUK WYKOTHIMIINA XaWA0BUM KyIOyK ycTuaa Oepuiirad uCCUKIUKHA 50%
KarTa OYJIUIIN MyMKHH SMac.

FOxopuna kentupwiran KatiamjaapHu HepT Oepa OJUIUIUTHHU OIIAPHUII
yCyJUTApUHM KYIIIall MEe30HIapuHH (hakaT yCyJUIapHH OOIUIAFUy aXXpaTuO OJIHIIL, KOPHIA
€TUII UCTUKOOJUTAPUHM aHUKJIAII Ba KYJJIAHUIT MUKECH UMKOHMSTIAPUHU aHUKJIAIIAA
(oitnanaHuiil Kepak.

Xakukuii He()T KOHJIApH y4yH KaTiamyapHd HedT Oepa OJMIUIMK — YCyJUIApUHU
TaHJIAIIAa, IOKOPUAArd ME30HIap acoCHIa WKKH Ba YHIAH OPTHUK YCYyJUIap MOC Keluo
KOJUII XoJjaTiapu Oynumu MyMKHH. ByHmail Xosuapaa katinamiapHu HedT Oepa
OJIMIIUTMTUHY OIIMPUIITHY y €KU Oy yCyJTHH TaHIall Mydaccaia TEXHOJIOTHK Ba HKTHUCOIHUMA
XHcoOap HaTWKacuaa, MaTepuall - TEXHHK BOCHUTAlIapu OWJIaH TAbMUHJIAHTAHJIMK Ba
3apyp Kanurtai Maliaiap acocua Xajia dTUIIa Iu.

4.3. FOKopu KOBYIIKOK He(pT/IK KOHJIApHHU HedT Oepa

OJIMILJIMTUHH OLIIMPHUII YCYJLJIAPH
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Hynénaru wMabiyM He(T 3axupajapuHd HUcOaTaH KaTrTa KHCMH IOKOPH
KOBYIIKOKJIMK OuiaH XycycusTiaHaan. HeTHM 10KOpH KOBYIIKOKJIMTH - YHUHT FOBAaK
MYyXUTAa KaM XapaKaTJIaHyB-4aHJIWUIMHU Ba OJIMIIHA KOHUKAPCHU3 CaMAapaIOpJIMTHHU
AHUKJIOBYM acoCHil KypcaTruwiapaaH Oupu xucoOnanaau. HeTHHUHT KOBYHIKOKJIUTH
Xapoparra karta OOFJHMK, JIGKMH KaTJIaM XapopaTh Xap JIOMM XaM eTapiii Japaxkajia
KaTtTa sMac. Wnmuid TagkuKOTiap HaTWKajlapyd Ba KOHJApHM HIUIANl TaXpubacu
KypcaTuinya, KoBymkokaura 25-50 mIla*c nan rokopu Oynran HeTIapHu camapaiiu
OJIMII YYYH YJApPHU KOBYIIKOKJIMIUHU MACAUTUPHUII MAKCAINIA KaTaaMilapra UCCUKIUK
6utaH Tabcup STHII Tamab kutnHand. Hedrrn xapoparu 20-25 °C nan 100-120 °C raua
ommpmiragga yHUHT KoBymkokyura 500-1000 man 5-20 mlla*c raga macaitTupwmin
MyMKUH (5.3.1-un3ma).

FOxopu KOBYMIKOK HEQTIM Karjiamjapja amMalu€ria TypJid CYHbUW HCCUKIIUK
TabCHUP PTUII yCYJUIApHU KYJJIAHUIAIU: KaTjaaM ndpa EHull (KypyK Ba Ham); HeTHU OYyF

Ba UCCUK CyB OWJIaH CHKMO YMKApUII, KyIyKjiapra JaBpuil Oyr OujaH MIUIOB Oepwiil
[1,2,3,4,5].

Katnam nupa énnu, ;kapaéH MeXaHU3MHU

Hedrtau xatnam wupa €auin ycynu €paamuaa onuuad 30-un iivsuiap Oonuiapuaa
A.b.Illeitnman Ba K.K.[lyOpaBa takmug stumran. XKapa€H karra UCCUKIMK MUKIOPUHU
QKpaTWIUILM OWJIaH J1aBOM ATYBUM, HE(TIArd yrjaeBOJOpPOUIapHU KaTjiamia XaBoJaru
KHUCIIOpOJl OWiIaH OKCHJUJIAHMIL peakUuscura KUpHUII XyCycHsThra acociaHagu. by
Kapa€H ep yctunaru éauniad gapk Kuwiaau, KatiaMHUHT ¥31ua UCCUKJIMKHUHT 03ara
KEJIMIIY - Oy YCYJTHHUHT acocuid ad3ammruaup [1,2,3,4].

Katmamaa sedTtHM éHmMIn »kapa€Hu odaTaa XaWJIo0BUYM KyJIyK TyOu aTpodu
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KU3UTWIAO Ba XaBO Xaiiad OouIaHaIun.

Envin OoUIaHMIIM y4yH Kariamra ONMO KeIUHAIMIaH Kepakid HCCHKIUKHH
KyIyK TYOM OJIGKTp HWCHUTTHWIApH, Ta3 EHIUPrUWIapH CKU TYpJId peakIusiap
Epmamua onmHaIHM [12].

Kyayk TyOmpa €Hum y4oru XOCWJ KWIMHTAHAAH CYHT, KarTjamM Wupa EHHII
KapaéHU [1aBOM OTUIIMHM Ba KaTiaMm Oyina®d HedTHHM CUKHO YMKApUII KyJamH
XapaKaTMHU TAabMUHJIAII YYyH, KaTjaMra TYXTOBCU3 XaBO XaWJIaJlali Ba CHUII
Vaoruaad ¢anm MaxcynoTiapu (N,, CO, Ba 0OIIIK.) YNKapuO TypHITaIH.

Enum yuyn ékunru cugarua EHMII KYIaMu OJIHAAry, SHUII raslapy, cyB OyFH,
cyB, HehTHH OyFiaHTaH (pakIMsUIapd CUKUO YMKApWIITaHAaH CYHT KojraH Hedt
cappnananu. by HedT AUCTUIUIALKA, KPEKUHT Ba OOIIKAa Mypakkad (QU3MK-KUMEBUN
xapacHiap Tydaitiu OoluUIaHFUY XoJlaTUra HUcOaTaH KeCKuH y3rapran Oymamu. [y
cababiu HeTHUHT SHT OFUp Qpakiusuiapu EHNO keTaau. KaTtinamMHu reoloruk-Gu3nk
IapouTIIapura OOFJIMK paBHIIIIA Y kamiamaa 10-40 kr éku KaTiamMaard OOINIaHFUY
He(T MUKIOpUHHUHT 6-25 % EkunFu cudaruaa capd 6ymmim MmymkuH. Hazapuii Ba koHAa
VTKa3WIraH TaJKUKOTIap HaTUXKacua EKIaéTran EKuiru capdu HEQTHUHT 3UYJIUTH Ba
KOBYIIIKOKJIUTH OPTHUINM OwjaH capGHUHT KYTaWWIM, KaTjiaM Y3rapyBYaHIATHHU
OpTULIM OWUJIaH 3Ca KaMalMIlM YPHATHIITaH.

Karnamra ¢akar xaBo xaiganu0® amanra OMIMpUITaH, oAaui (KypykK) Karjiam
nypa €HUII XOJUIApUAA, YHUHT KaTJlaMra HUcCOaTaH MCCUKJIMK CUFMMH KaM OYJTaHIUrH
ca0abiy KaTiaaMHU KU3JAUPHIN KyJamMu Kyda€TraH €HHIN KyJamMuJaH OpT/ia KOJHIIH 03
oepamu. Ly cababmu KaTiamaa XOCHI KHJIMHIaH UCCHKIMKHUHT acocuii Kucmu (80 %
raya Ba YHJIaH OPTUK) CHMIN KYJaMUJaH OpTIa KoiaubO, arpoduarv >XUHCIapaa Kyl
TapkamO ketand Ba amanga (oinanaHuiManau. by HCCHUKIMK KaTlaMHU OpajiuK
KHcMmiIapuaa EHMII OWiIaH KamMpald OMMHMAaraH He(pTHM KEWMHYAIMK CyB OWJIaH CHUKUO
YUKAPHIL JKapaCHUTa MabJIyM M>KOOUN TabCUP KypcaTaiu.

N CCUKNMKHUHT acocui MaccacuaaH €HUII KyJaMH OJIIMAArd KarjiaM KUCMHUIa
dolinananuin, Kariaamja XOCWI KWIMHTAH HUCCHUKJIMKHM HEeDTHU CUKUO YMKApHUII
KyJamMura SsKUHJIAIITUPHUII )Kapa€H caMapaoOpIUTUHA KECKUH OIIHPAIH.

HccukukHu  KaTiamaard EHHII KYJTaMUHUHT OpKaJard KUCMUJAH OJAUHTU
KHUCMHTa KY4YUpUII YUyH XaijanaéTraH XaBora MCCUKJIWK CUFUMH KaTTapoK MHUKIOpAA
(cyB) kymmo, KamiaMaa UCCUKIUK KYyuuInmuHM sixumwiam kepak. Iy ca®abnu kelunHru
HAJIIapaa HaMm EHUII yCYJIU KYNIPOK KYJUIAHWIMOK/A.

Ham katnmam wypa €Huin kapaéHu HIyHJaH MOOpaTKW, KaTjamra XaBo OwuliaH
Oupra MabIyM MUKIOpZa CyB Xaiaanaau.
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CyB xapakatgaru €HMII KyJamMH KW3AUPTaH >KUHCIapra Teru6 Oyfra aimaHaiu.
['a3 Ounan onu® ketunaérraH OyF UCCUKIMKHU €HUII KyJaMu OJAWra Kydupaau, Oy
epaa acocaH OyF OwjaH TYWWHTAH Ba KOHJCHCAIMSJIAHTAH HWCCHK CYBIAaH HOOpAaT,
KaTJIaMHU KU3AUPWITaH 30HaJIapy KeHranb Gopanau.

Kartnam wnupa OyF XocWJ KWIMHMIIK - HE()THH KaTIaMJaH CHUKUO YHKApHII
MEXaHU3MUHH KaTTa JapakaJa aHUKJIOBYM, HAM EHHUIIHU SHT MYXUM XYCYCHUSTIApHIaH
oupuaup. Karmamra xaiigamaérran CyB Ba XaBO Xa)XKMJIapH HUCOATHHUHT Y3TrapHINd
taxmuHaH 1-5 M° cyBra 1000 m° xaBo opanuruna 6yiamm (xaso - cys Hucoaru (1-5)*10°
M*/M%). Xap Gup KaT/iaMm ydyH CyB - XaBO HHCOATHHHHT KATTATHTH KapaSHUHN aMalra
OLIMPUIIHU KYIUIa0 TEOJOTMK - (U3MK Ba TEXHOJOTWK IIAPOUTIAPUA acoCHIa
aHUKJIAHAIH.

CyB - xaBo HHMCOAaTMHHM MablyM Japakaradya OIIMPHUIN Karjamja HedTHU
OKCHIJTAHUIII >KapacHUHK TyxTaTuiimra cabad oymaau. CyB-xaBo HUCOATMHU KaMAUTUPUILT EHUIIT
KYJTaMUHU KUCKApTHUPaAH, EHUI XapOpaTUHU ONIUPAaNA Ba KaTjiamra MCCHKIMK TabCHUPH
caMapanopyMruay (HeT oNMIHK) Kamaitupaa. HaMm katinam udpa €Hull xapaéHUHU CyB-
XaBO HUCOATUHHU SHT KaTTa KypcaTruwiapuiaa Kyjulai Makcajara MyBOQUKIup.

EHum kynaMuHM KYuuIoM 1aBOMMA KaTjiamjaa Oup-OUpHIaH XapopaT OuiaH
(dapk KWJIyBYM 30Hajmap o3ara kenaaud (3.2-uum3ma). DHr IOKOpH Xapopar EHMII

kynamuaa 6ynamu (111 30Ha).

Taxpubana SHHII Ky1amuzaru xapoparau 350-1000° °C opamurumary y3rapumm
aHMKIaHrad. BHUII Kynamumary xapopar He(TIapHH XOccaaapyra, KaTjiaMHU Ba YHUHT
arpoduIary KUHCIAPHUHT HCCHUKJIMK XyCycusiTiapura OOfMK. byHmaH Tamkapu, Kypyk
EHum xapa€HHMIa, XaBO OKHMH 3WYJIUTMHH, XaBOJArd KHCIOPOJ KUCMUHU Ba
KaTjaMjard O0OCUMHHM OPTHINM EHUII KYyJIaMuJaru XapopatHu omupanau. Ham kariam
nupa EHuIIAa, CyB-XaBO HUCOATUHU OIIUPUII EHUIT KYJIAMUIAry XapopaTHU KaMaiuIIuIra oo
KeJlay, EHUIN KyJTaMUJard xapoparra KOJUJIEKTOp Typu Xam Tabcup dTamu. KapOonat
KaTJiamyiapuia €HUI KYJIaMu XapopaTy KyMJid KaTiamiapra Hucoartan o6amnansg [18].

Exnm 3oHacmaa XaMma CyIOKIMKIAap OyFIaHAAW, aMMO SKHHC 3appadanapu
r03acura €nuIImMO KOJIraH HE(PTHUHT OFUP KOKC KYPUHHUIIMAATU KOJJIUK (Ppakuusiapu
OyHIaH MyCTacHO OY/MO, KaiaM nMupa EHUINra SKWFM cudaTiia XU3MaT KUIagd. Exum
KyJaMu OpKacuja KyWIupWIraH KaTjiaMm Kojaau. Bupok, cyB - XaBO HUCOATH KarTa
Oynran xoymapaa €Hu0 ynrypMaral EHWIFU KOJIUKIApy OV MyMKUH.

Enum kynamu ¢auaaru [I-uu 30na7a (4.3.-un3Ma) XaBo Ba OyFJIaHTaH CyBHU
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4.3.-yu3ma. Hamum énmin skapaénmnaa Katiaam y3ynjauru L 0yiimua xapopar
T kecuMu Ba KaTjiaM y3YHJIUId S OyiiMuya KatjaMHu HedTra, cyBra Ba xapora
TYHMHIAHJIMTHHA TAKCHMJIAHTAHJIMTE (KAaTjJaM OMp TYpJau OyJraHaa) CH3HIIM
MAaBIKY/I.

|-un 30Hama Xxapopar xaimanaéTrad WUITYM OMIJIJIAPHHU XapopaThrada Kamas-Ii.
By 30Ha/1a XaBO Ba CyBHH CHU3HILIM 103 Oepaii.

Ill-un €num 30Hacu EHMOA, XapopaTHU KECKWH TYIIUIIN Ba KaTJIamaard
CYBHUHT

OyfJIaHTaHJIUTH OWJIaH XyCYCHSTIIaHyBYM Ku3aupuirad Oyriu [V 30Ha xoinammaH.

Ku3muprran Oyr 30Hacu oimuza, OapkapopiiaHraH 30Ha €ku OyF TUiatocu Jed
aTalyBuM, XapopaTd KaM y3rapraH, OyFHMHI TYWWHTaH 30Hacu V xocun Oynamu. By
30HaJa y4 (hazanu cu3uin Ba HEPTHU TUCTUIUIIUACH 103 Oepaau. 30Ha ydamapy EHHII
KYJIaMM SIKUHJTAILAIIY OWJTaH KaTTanammo Oopajiy.

V1 1-un 30Ha cyBM caju Aeinia .

VIll-uu 30Ha rokopu HedTra TYMHTaTuK (HeTIu cajain) OWIaH XyCyCHUSTIIaHaIN.
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[X-yu 30Hama HEPTHH, CYBHM Ba Ta3HH CHU3WIIM YJAPHUHT OOLUIaHFUY
TYWUHTAHJIMTUHA TAKCUMJIAHTAHJIUTY OWJIaH aHUKJIAHAIH.

Xamma 30Hanapja ra3HuHr (EHUII MaxCyJIOTIApUHHUHT) OOpIMTrd HEPTHU CHUKHO
YUKApUIl MEXaHM3MUra TabCcHp KypcaTaau. 'azmap tapkubupa kyn mukgopaa CO,
OYIUIIM MyMKHH.

Hwinaw cucmemanapu ea mexnoJozuaixapu

Ham €Enmm amanra ommpuiaraHaa €HUII KyJlamMd OJIIMAA KaTJiaMHU Ba
CYIOKJIMKIIADHU KEHI KHU3AUPWUITaH 30HACH XOCWJI OYyiaad. YHUHT Yiayamiiapu
Kyiaupwirad 3oHa ymuamuapuzaek 0ymuO 100-150m ra etnmm Ba yHIaH XaM Karra

OYIHITI MyMKHH.

By sca HaMm €HMII yCyluHM, €HUII KYJaMHHU OJyBUM KyAyKJapra e€Trka3Macad,
HUcOaTaH cUpak KyayKjaap TYPUHM >KOMIAIUIIUAA XaM KYJlall UMKOHUSTH OOPIUTHHI
KypcaTaJu Ba HaTH>KaJla He(PT OJIMII yYyH XaBOHHMHT )aMrapma caphu KaMauTUPHIIaIu.
EHum xynamu onauaard KaTiaMHM KU3IUPUITaH 30HACHHM KEHTaHMIIMHUA OGOIIKAPUII
xucobura xaBo capbun 1,5-2 maporaba kuckaptupuin MyMkuH. HedT omumira capd
KWIMHAETTaH XaBOHM, KaTjaaM/la XOCHJI KHJIMHTaH UCCUKIIMK XOIIMSICHHH KaTjamra CyB
Xxaigad Kyyupui xam KylmMmya TeXall UIMKOHUHU Oepaau. YMyMaH HaMm €Hullia Her
OJIMIII YYyH cap(] KWUJMHraH XaBO KypyK E€HUIarura Hucobaran 2-3 mMaportaba kam
Oynmaan. AMMO CyB XalJalll yuyH KyluMua KyayKiaap OypryJail Kepak Oy MyMKHH.
Hedt omum yuyH conumrupma xXaBo capdu, KOHJIApAaru TaJAKUKOTIAp HATH)KAacHUra
acocaH, KypyK Katjiam nupa €nuin xapaéauga 2000 nan 3500 M°/M° Taua, HaM GHHIIIA
sca 1000 mar 2000 m°/m° raua y3rapam.

Kartmam wnupa €HUIIN TEXHOJOTHACHIA Xaujaml KyAyFuJaH EHHUIN KYJIaMUAHU
Y30KJIAIITaH! Capu, YHU KeHraunb® Oopuim cababiu, noumMo Ycub OOpyBYM XaBO
XQKMUHHA XaWjaml KepakJIMTHHA XucoOra OJIMHMINHM Kepak. Xahjam KyayKJIapu
yCTUIAru Xaiaam 6ocuMu ojiataa Katinam 6ocumuaan 1,5-2 maportaba karra Oyaim.

Amanza owiupunzan 10UuUXanap 6a ycyiaHuH2 camapaoopaiuzu

XO03Upru BakTAa JYHEHUHT TypJu JaBlaTiapuia KaTjiam nupa €HULl JoMnxaiapu
amaira omupuiMokaa. 5.3.1-xagBanga aMmanra OmUpUIAETTal JIONUXATAPHUHT acOCUI
TEXHOJIOTHK KypcaTkuwiapu kearupuiras [14,19].

Adcyckn, katmam wuupa EHUII XaKUAAKd MabIyMOTIap TYJIWUK OepuiaMmara.
Ymby ycynyn kymiam xucooura HedT Oepa OJUIUIMKHU OIIUPHIN Japa)xacu EKu
AKyHHM HedT Oepa OJWMIUIMKHU aHUKIAINl UMKOHM HYK. 3.1-kagBammad KYpuHHO
TypuOJIUKH, alpuM KOHJIap/a KaTiaM nupa EHUII YCYIU UKTUCOANM camapacu3 OYiraH.

ychlHMHZ Kamuuaukiapu ea myammoapu
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Katnam nupa €Hui yCynu Kyn KaMYHWJIMKIapra ora.

Uukaétran rasjiapHUHT OKOpPH XapopaTu cababnu atpod MyXuTHH MyXodasa
KWINII, CHAII MaxcyloTiapuaan (oljamaHuil, Wil >KapaéHu XaBGCHU3JIUTHHU
TabMUHJIAMI, KyAyJdapJaH KyM YUKHUIIMHA Ba KyM THUKHHJIAPH XOCHJI OVIHMIIMHH,
aciaxaiap EMUPWIMIINHHA, OapKapop CyB-HE(QTINW SMyJbCUSIIAD [03ara KEJIUIITUHH
OJITUHU OJIUII MaKCaauaa MypakKkad TEXHUK MyaMMOJIapHH XaJl ITUII Kepak [22, 25].

Kam yTka3zyBuaHim KaTiiamiapaa HaM KaTjiaM uapa SHUIIHM aMmalira OIIWPHIIIa
XaBO Ba CyBHM ajOXHaa Xauaaml yayH qyOnép XaioBYM KyQyKJIapHH Oypruiail tanad
STUIIAM, YyHKW YyJIapHU Oupramvkia XahganraHma KaOysl Kuiia OJIMIUINK KECKUH
kamasiau (4-10 mapoTabaraua).

Karnam wypa €Hum - Y3MHUHT MEXaHU3MH, aMajra OIIMPHUII IIAPOUTIIAPH,
MO/IEJUTAIITUPHUII Ba CAaMapaiopIUTuHU OaxoJait 0yiuda sHT Mypakkal ycysup.

KarnamMuu Oup TekuC EHMAciAWId YHUHT XOCCAJlapUHM aHYa Yy3rapTupud
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Katiam nypa éHui ycyJiu KyJUIAHWIAETIAaH JIoHMXaJap XaKuaa MabJayMoT

4.5.-xanBsai

7 H
Hz;;;aiﬂ Kyaykinap coHu e(T OJIHII, T/KyH S
No Kon (nmaBnar) MaiinoH, ra Tascn UKTUCOIUNHN
o o p
60U;J;i1;raH OnyBum | XaifmoBuu | YMyMuii XHCOGHIA Gaxocu
i ”
1 | Cayr-Gydano (AKI) 1983 8320 40 19 164 158 KIAcomH
camapaJu
2 Crocc (AKIL) 1963 388,5 27 10 * 456 -4
3 Hemu (AKIL) 1966 16,2 4 1 * 59 i
4 bemmossio (AKIL) 1971 4,0 21 4 * 118 -4
5 | Kamno-Tlapum (AKII) | 1969 11 4 1 * 9 Hxrucomuit
camapacus
6 Kapnaiin (AKIIT) 1963 17 8 2 * 13 Hxruconui
camapacus
7 Ucr-Tuna-Xyana 1966 4,6 6 2 * 596 UxTncomuit
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(Benecynina)

caMapajin

barpym (Kanana)

1966

1968

94

15

505

505

13

*- yMyMuit HE()T OJTUII MUKJIOPH XaKHUJ1a MabIyMOT UK.
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1000pajy Ba Kelakakaa Oomka Hepr Oepa ONMMIUIMK YCY/UIAPUHHM  KYJUIAITHU
MypaKKaOJIamTupud Kysiu.

chﬂHuHe Kenasicacu

Kenaxxakna KyJutaHWII MUKECUHUHT OPTUILMIA YCYJIHU aMalra OLIWPUIIHU
TEXHUK MYpPAaKKaOJIWIM Xamaa KaTjaMHM kapaéH OuiaaH Kampad OJIMHTaHJIUTHHU
Oomkapuill Ba XaB()CHU3IMKHU TabMHUHJIAIIHU TEXHUK KUHMHYMIMKIAPU TabCUP
STaau.

Karnam wupa €HUII yCyNMHM caMapaJlOpJIMIMHA Ba OOIIKAPHUIIHU SKUAIIAN
paBHIIIa KYTapUIl MyMKHH.

ByHuHr yuyH comMmuTHpMa XaBo cap@UHM KaMaWTUpHII Ba KaTjiamra
UCCUKJIMK  TabCUPUHU  OLIMPHMII  MAaKCaaW[a, XaWJala€IraH  CyB-XaBo
apajlaliMacura aipuM OMWJUIAPHHU, KAaTaJIW3aTOpJIApHH, KylluMya EKHIFWIApHU
(cyroK €KM ra3 KypHUIIMAAru) KyIIUI, HITYd OMWJUIAPHU (CYyB Ba XaBO) KaTJiamra
Xaljaml CHCTEMACMHU Ba PEXUMHMHHU (IaBpUHA TabCHUp 3THUI) Y3rapTUPUII Kepak
oymanu.

CyB Ba XaBOHMHI KaTTa HuUcOaT/iapuaa HaM €HUII yCYJIU CyB OOCTHPUILIH
KaT/aM uupa SHUIIHUHT OOIIKA TypJapura YTuO ketaau. Exum kynamu ityk 6yn1u6
KETHIIM MYMKHH, XaWJIana€TraH XaBOJard KHUCIOpPOJA TYHMHITaH OyFiau 30HAara
Kupub HedT OMIIaH IK30TEPMUK PEaKIUsara KUPHUIIAI Ba IOKOPU HaMIIM-EHUI /10
aTtalyBYM Typura YTuo KeTaj.

HOxopu Hammu €HUIIITA KaTjaMTa HCCUKITUK TaAbCUPUHU JKaIaTallITHPUIITA Ba
onvHaéTran HedTra capd KUIMHAETTaH XaBO capPUHU Ky TeXKallra dPUIIIIA/IH.
HaMiu HUII YCYIHHY yIuiad TYpHII Y9yH KaM SKWIFH capuuu (katnamuu 1 m°
ra ra 5-10 kr) tanab KwinHaau, Oy 3ca KaM KOBYIIKOK He(PTIM KaTiamiiap y4yH
KaTTa axaMusTra ora.

Karnamaa uiram oMuiiapHu Xaijam peKMMUHU €KUM CyB-XaBO HUCOATHHU
JABpUi Y3rapTUpUIl KaTiaMm OYiinad EHuIl KyJaMu XyCYCUSTHHH cudaraH
Y3rapTupuill UMKOHUHM Oepaau. byHnail TexHonorusaa HeTHA AUCTUIUIALMSITaHU T
MaxCyJIOTJIapy Ba YHUHT MacT XapopaTia OKCUJIAHUILIN XUCOOUTa CUKHO YUKapHIII
YKapaCHUHU KUIAN KaJAJUTALITUPUILL MYMKHH.

KapOonaTt koJiekTopiiapia KarjiaM WYpa EHUIMHM Kyamjga Oy ycyi
HepTHu CO, Ownan cukuO yukapuil ycynura YyTuO ketuid MyMkuH. bynna CO,
KapOOHATIApHU JUCCOLMAILMA-TaHUIITUIA XOCK OVIaau Ba yHIaH HeT onumiaa
(ol nanaHIam.
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Karnam wypa €HMII TEXHOJNOTHSACMHM TAaKOMWUIAIITUPUIIHU SHT MYXUM
WyHaMImM yHU OOIIKAa KaTjiamijapHu HedT Oepa ONMIUIMTUHHU OUIMPHIL YCYIUIapH
Oownan Oupranukaa kymtanpgup. Iy tydaiinm kemakakna katiaam uupa EHMUII
TEXHOJIOTHSICH 1Ty MYHAJIUIIJIA PUBOKIIAHA/IH.

HedpTHu Oyr OMIaH CHKHMO YMKAPHII
Kapaén mexanuzmu

Hepton Oyr Ounan cuKuO YMKapuil - Karjiamiiapau HepT Oepa
ONUIUIUTHHUA OIIMPHUII YCYJUIapd WYWAa SHI KEHT TapKaJranu OYimO, IOKOpH
KOBYIIKOKJIN HE(PTIapHA CHKHO 4YHKApHIIA XamMMa OOIKa YCyJUlapiaH Ky
a(3ayUIMKIIapra sra.

by xapa€nma OyF mact XapopaTid Ba IOKOPH KOBYIIKOK He(TIu
Karjaamiapra ep ro3ujad, HeTIMIMK MaiIoOHd Yerapacu W4uja >Koujalirad, Maxcyc
Oyf Xal0BYM KyIyKJap opKaiu xaiganaau. byr 230° C ga uccnk cyBra HucOaran
3-3,5 maporaba KyI, KaTTa HCCHKIMK curummura 3ra 6ymmo (5000 x/[x/kr max
KaTTa), KaTjlaMra >kyJia Ky UCCUKJIMK SHEPTUACUHU 00 Kupaau. by kuputuiran
WCCUKJIUK SHEPIrUsiCM KAaTJIaMHU MCHUTHUINTA, HUCOUM YTKa3yBUAHJIMKHU Ba HedT
KOBYIIKOKJIUTUHU KaMalUTUpPHUILTa, KATIAMHUA TYWHHTUPYBYM OMMIILIAp Ba HEQT,
CyB, Ta3japHu KeHrautupuira capd 6ynaau. Karnamaa xapopaTtu, TYHUHTaHIUTH
Ba CHUKHO YMKApUII XyCYCHUATH OuiaH (apK KWIYyBUM ydTa KyWHJIard 30HaIap
xocuit 6ynanu (5.3.3-un3ma).

1. XaitnoBun Kyayk arpoduaaru 3oHa 0ynubd XapopaTu xanpanaérraH Oyr
XapoparHiaH KoHJeHcalus Oomutanui xapoparurada (400-200°C) 3ysrapamu. By
30Hama HEPTHUHT CHrWI (DPaKIUsUIApUHA SKCTPAKIMACH Ba yJIapHU OyF OwWiiaH

T,°C | 300-
400 200-250 *

45-60| - I II ’

@
g
[l 2

S ¥



4.4.- ynzma. HeptHu OyF OumyiaH cHKHO YMKapUIIAa OMpP TYpJId HAMYHA
Y3YHJIUTH 0Yils1a0 XapopaTHU Ba TYHMHIAHINKHHA TAKCUMJIAHTAHJINTH

3onanap: |- HeQTHU TUCTHWILISALMSUIAHNIIN
Il - HeTHM Ba OyFHU eHruI PpaKkIHsIIaAPUHNA KOHICHCAIVSUIaHHUILIH,

Il - HeTHU KOHBEKTUB KU3AUPWIUIIN Ba HE(DTHU XKMHUIM
KEHTalNIIIN.

KaTiam Oyitnad kyuuimm (CMKUO YMKapWINILKM) 103 Oepanu, sSsbHU OyF Ba HeTHH
CHI I (PpaKkIMsIIapUHA OUPTaNrKAa CU3UIIN XOCHI OYiau.

2. Xapopatu koHaeHcanus Oonuranum xapopatumad (200°C) xatimam
XapopaThraya y3rapyBuM UCCUK KOHIEHCAT/IM 30Ha. By 30Hajga MCCHK KOHJEHcaT
(CyB) HOM3OTEpMHK IIapoUTIapAa HEPTHU €Hrwi1  (QpakuusUIapuHU CUKUO
YUKapaIy.

3. Uccukimuk Tabcupu OuiiaH Kampa® oOJMHMAaraH, OOIJIaHFUY KaTjam
xapopartujara 3oHa. by 30Haza HeTHM KaTiam CyBH OWJIaH CUKUO YMKApUII 103

oepam.

XKapaén maBom HSTumM gaBpuaa OyFIM Ba HWCCHK KOHACHCATIM 30HAIAP
KeHraiinb, OONUIaHFUY KaTjiaM XapopaTid YYWHYM 30HA Kuckapub Oopaju.
SkyHuMil HaTWKala WMCCUK, KOHACHCATIIM 30HA, KCHMHMH 3ca OyFiM 30HA OJyBYH
KyZIyKjiaprada eTud Oopuim MyMKuH. ByHza uccuk cyB Ba OyFHU KyayKjiapra
Epud kupuiy Ba ynapHu HedT OwsaH Oupra ro3ara YMKAPWIUIIN Ky3aTHJIa .

[ynnan cyHr OyF Xaimammn >kapaéHMHHM JTaBOM STTHUPHUIN amajjga Makcajra
MyBO(HK 3Mac.

Karnaman ky3mupuinia HeTHA TUCTIUIIMACH, KOBYIIKOKIMKHA KaMalHIIIA Ba
KaTjiamJjiapaa XaMMa OMUJIJIApHU XaXMUH KEHIaluIIu, (hazaBwii
VTKa3yBYaHJIMKIAPHU, KaTiaM  XYJUIAaHYBYAaHJIMTMHH, HepTr Ba  CyB
XapaKaTYaHIMTUHH Ba OOIIIKA KYPCATTUWIAPHH Y3rapyIId 103 Oepai.

Hedrtan cuxu®  umkapuin — caMapaJOpiUTHHA — aCOCHd  KUCMH  HedT
KOBYIIKOKMriHN Kamaiumu (40-50 %), yHmaH cyHT - He()THU TUCTHIUIAIUSCH
(18-20 %), xapakatdannukau Yy3rapumu (18-20 %), HedTHU KeHralum Ba
KaTjaM XyJTaHyBYaHIIUTH XUCOOUTA TaAbMUHIIAHAIH.

Huwinaw cucmemaiiapu e6a mexrnoJjocusiapu
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Byr Ba HWCCHMK KOHIEHCATHW KaTJlamjard XapakaTh JaBOMHIA, HEPTIH
KariaMHu Ypab TypraH >KMHCIApra WCCHKJIMKHM KETHIIM Cca0a0iM, WCCHUKIIMKHU
HykoTrmim comup Oymaau. MCCHKMKHN — MyKOTWIMITIA YOy 30HAJIapHU Ypab ojraH
KUHCIap OWjaH Yerapacuaard xapoparra, yJIapHH TyTalll F03acHJIard Xapoparra,
TYTAIIMII BAKTHATA Ba OOIIIKA KypcaTriiiapra MpOrOPITHOHAIIIHD.

Hedrt katmamuan KaquHIWUTH KUYHUK OYNraHma yHU ypad TypraH >KHHCIAp
OwiaH dyerapacuja XapopaT Xap JOUM IOKOPH, UCCUKJIHK, aJMalllMHYBH HUCOUUN
103a (KaTjiaM Xa)XMHra HucOaTaH) xaMm KyJa Karta Oynmaau, OyHHHT HaTHXKacuiaa
KyAyKinap opacumard macoda Karra Oynaranma OyFHHM KyJulaml Ky XoJulapa
camapa oepmaiinu. Iy ca6abmm HedTHH OyF OMJIaH CUKMO YMKAPHIIHHU SHT OKHJIOHA
TEXHOJIOTHUSJIApUTa Ba CHUCTEMajlapura MCCUKJIMKHHA KaM capd KWIHI, YIOM
XAQKMHUHU TYJ1a Ba TEHT UCUTHIN Xocaup [24, 26].

Hly caGabaum Oy yCyiaHM KyJulall ydyH eTapiad Japaxaaard Karra
KanuHiukaaru (15 M Ba yHZaH OpPTUK) Karjamiiap TaHJaHaad, XalJoBUYd
KyAyKJIap/a YJIapHUHT YpTa KUCMH OYWIaId, KyIOYKJIApHH KOWJIAIITHUPHIL
cucteMacu Maiiion Oyinad 1-2 gan 4-8 ra/KyAaykK 3uUWiMKaa KaOysn KWJIMHA[H,
OyFHM MakKcuMaJl IOKOpU cypbaTaa OyF Ba CyBHM KETMa-KeT aJMallMHUO Xaiinad
TabMUHJIAHAAM, KaTjamjap eTapid JapaxkajJa HWCUTWITaHJAaH CYHI CYB
OocTupuIITra YT

Amanea owupunaémean nouuxanap

Karnamnapnan vedrtHu Oyr OwsiaH CHUKMO YMKApUIIL, FOKOPU KOBYIIKOKIM HedT
KOHJIAPYUHW MILIATaéTraH, KyM JaRiariapaa KyuiaHwmokna. Kartiammapau ymly Hedt
Oepa OJMIUIMKHU OIIUPHUIN YCYJIWHU KYJUlall MIApOUTIApU €TapjiM Japaxkana
YpraHuiirad Ba CHHOB/IAH YTTaH.

X03Upru BakTja Oy yCYJHUHT TYPJId KYPUHUIUIAPU KYUTAaHUIMOK/IA!
- HeTHU OYF OMJIaH CUKUO YUKAPUILL,
- KaTaamiapra OyF UCCHKJIMTH OFJIaH JTABPHIA TABCHP JTHIL,

- KaTjamiiapra Oyf XalJallHu OJyBYM KyAyKJap TyOura OyF - HCCUKIN
UIIUIOB OepwIll OMTaH OMpraivKaa YTKa3uIl Ba OOMIKaiap.

3.2-)azaBanja Karjaamra Oy OuiiaH TabCUp 3TULI YCyJUIapy KyJlaHUIaéTrad
Jourxanap Xxakujaa MabiIyMOTJIap KeITHPHIITaH.

VY CyIHUHT TEXHOJIOTUK CaMapaJIOpJIUTHHNA KaTJIaMHU OUp TEKUC KU3IUPUIITa,
KAaTJJaMHA Ba CYIOKJIWKIAPHU KU3AUPHUIN YYYH MCCUKIWKIAH (HONJaTaHUIIl
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napaxacura 60frnMK. Etum wykypiauru 500-800M gaH OpTHK OYiMaraH oKoOpH
VyTKka3zyBuaH KaTiamiapjaa Ba HedT KoBymKokaurua 200-1000 mIla*c man roxopu
OynMaran xojutapjaa OyraaH Qoiinananuim SkyHud HedT Oepa onmunuiukHUA 50-55
% rada eTKa3WIUIINHN TAbMHUHJIAIITN MyMKHH.

AMMO xkapa€HHU camapacu3 TEeXHOJIOTHsJIapuaa €K Kyuiad OyiaMaiauran
oOBeKTIapAa (Hap3ii, KMurK HedTra TYHWHTaH) SKyHWM HeT Oepa ONMIIUTMKHA KN
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Byr OmJ1aH TabCHP ITHIN YCYJJIAPH KYJJIAHWIAETTaH JIOHHXAJIap XaKH/Ia MabJIyMOT

4.5-;anBan

Jlonuxauu

Kynyknap conun

Hedt onum, T/xyn

S JlonnxaHuHr
No Kon (maBnar) o MaiinoH, ra UKTUCOOUH
OonuraHrad . . | Tabcup
OnyBun | XaioBuu | Y MyMHii 6axocu
BaKT xucooura
i >
1 | Kepu-®pont (AKII) | 1981 1296 491 28 728 728 KIHcomn
camapaiu
2 benpumx (AKI) 1961 1396 2900 975 5256 5256 -
3 | Kepn-Pugsep (AKIIL) 1962 2932 4762 1319 12129 12129 -
g | AATabacka oiln OB | g4 20000 3 3 273 273
(Kanana)
5 | Iaiika-ITux (Kanama) 1981 160 102 27 1023 1023 -
6 Jlspepoepr 1974 85 68 341 341 341

(Kanana)
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[Tuc-Pusep (Kanazna)

1986

180

163

53

1091

1091

(13

Hypu (Muaonesus)

1985

2808

1654

703

40930

40930

(13
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ormmprO OyMaimy, KyImMya OfIMHTaH HeT MUKIopy OyF WIuiad dukapuiira capd
KUJIMHTaH He()THU KOTJIaMaCJIUTH MyMKHH.

It nedtau Oyr reneparopuna €kub 13-15 tH Oyr omumn MmymkuH. HedTHu
Oyr OwIaH CHKUO YMKApHUIIHU KyJal mapouTiapaa ITH Kymmm4a HEPT OJUIIT
yayH Xammacu 0ynub 2,5-3,5 tH Oyr capd xwmHaau. HedTau Oyr Ounan OyHai
COJIMIITUPMA camMapaJoOpJUruHi KOHUKApiau ae0 xucobiaca Oynaau, 4yHKH OyF
reHeparopiapuaa kunarad 1 TH HedT xucobura kKarmamaaH 4-5 TH HedT omwmII

MYMKVH.

YCyaHM TEXHOJIOTUK caMapaopJIMIMHA OyF OJUra YIiIeBOJOPOUIA SPUTYBUN
xaigad ommpuIn MyMKHH, arapja y Kartiamja achaibTeHIApHUA aXpaUIINTa
00 KemMaca.

FOxopu kOByHIKOKIM HeTHU OyF OWJIaH CHKMO YMKAPUIIIHA UKTUCOIWM ca-
Mapajgopjiira OyFHMHI Ba HE(PTHUHI HApXWra, >Kapa€HUHI  COJIMILTHpPMA
caMapaIopJIMrura, KymvmMya ojiuarad 1 TH Heytra KunuHrad Oyr capgura OOFIIHK.

byr kymnanumumaa HepT OJNMIIAATA CaMapajopivK >KyJa Te3 HaMOEH
Oynanu, xaWnamgan 1-1,5 ¥Wun yrrawgan cyHr, keduH 2-4 iiun MoOaliHuza
y3rapmail Typaau, YHJIaH CYHITH 2-3 iiuijia UKTUCOIUI ucraparaya KECKUH TYIINO
KETa/IH.

Yeynnune kamuunuxknapu ea myammonapu

HedtHu Oy OuwnaH cUKMO YMKApUIl YCYJUHHHI KaMUYWIMKIapura aBBajlaM
oop, uccukiuk curumu 5000 xJDx/kr 6ynran Ba 80% TYHUHTaH OyF OJMII YYyH,
OyF reHepaTopJiapua FOKOpU cU(ATIN To3a CYBHH KYJUIAIl 3apyPJIUTH XUCOOIaHAH.
byr reneparopnapura Oepwiaérran cyBia KaTTuk 3appadanap 0,005 mr/n nan
KaMpOK, XamMma OpraHvk wmojnaitap (HedT, Tysnap), spuraH ra3 (aiHHKca
KHCJIOPOJ), MarHui Ba KaJdblMid KAaTHOHJIApW (KATTUKJIMK HOJI) YMyMaH HVYK
OYIuILmM Kepak.

CyB OwmaH KUMEBMI OMWUTAp OWIaH WIIUIOB OCpHII, FOMIIATHUII, Ta3IapHH
YUKAPUII, TY3CH3JAaHTUPHIN KaTTa Xapa)xkaTiap Tajnad Kuiaaw, aipuM XoJuiapia
Oyf unuiad yukapuira ymymu xapaxariapau 30-35% capd kuauHaau.

Kymnu xatnammap Ku3IdpwiraHiad cyHr Ba OyF KyjJdaMH OJYBYH
KyIayKjapra sKdHJamraHaaH KevnH He@THu OyF OWilaH CHKUO YHMKApHIl KyM
YUKUIIM OWJIaH IaBOM ATaJIH, JIOWIU KaTJIamyiap/ia 3ca - YIApPHUHT YTKa3yBUaHJIUTU
KamMain0 KyImMua KUMMHYMIIMKIAPHU F03ara KEITHPAIH.

byr Ba HedTHHM XapakaTiaHyBUaHIUK HHUCOAaTH CyB Ba HeQT

XapakaTJIaHyBYaHIMK HUcOATUra Kaparanjga €MOH, IIIYHHHT YYyH KaTJIaMHU OYyF
39



OunaH Kampad OJIMHTAHJIMTH CyB OOCTHPHIIJArujgaH IacT, alHuKca HePTHH
KoBYHmKOKJIUTH 800-1000 mIla*c nan karra 6ynranga. Hedtau Oyr Owmitan cukud
YUKapUIlIa KaTjaMmjIapHu KaMpa® OJITaHJIMTMHHM OMIMPHUIN XaJl KUJIUHUIIN Kepak
Oynran acocuid MyaMmmoJiapjiaH Oupu XucoOyiaHaau. byFHM Kyiutamijia SHT

Mypakkad

MyamMMoJIapfiaH OupH - XaWJoBUM KyAYKJIApHH MYCTaxKaMJIOBYM KyBYypJiap
OUpPUKMACH OpKAIM HCCUKIMKHU WYKOTWIMIIMHA — KaMaWTUPHILL, oJaTaaru
HIapoUTIIapAa

Kynykiaapau xap oup 100m uykypnammuimura 3-4% HCCUKIUK WYKOTWINILN TYFpU
KeJaIu.

Kynykinapau uykypnaurun 1000 M Ba yHIaH OpPTHK XaWJIOBYM KyIyKJap
ycTHAa OepuiiraH UCCUKJIUKHUHT HYKOTHIMIIM 35-45% ra eTumn MyMKHH, Oy 3ca
KapaéHHM WMKTUCOIWN CaMapaJOpJUIMHU KECKMH KamauTupaau. byr XaupoBum
KYBYpJiapia UCCHKIUKHM OCpKUTHUIN, alfHMKCA KaTTa YyKypiMKAard Kydaykiaapaa, Oy
NYKOJMIUIAPHU KaManuTapaay, aMMO TEXHUK KUMMHUYMIMKIIAPra TYKHAII KEJIMHAM,
KyBYypJiap OMpUKMAacy KyTyKHHHT YCTUTa4a CeMOHJIaHTaH Oy kepak. CeMoHra Maxcyc
kymmmyuanap (kpemueseH 30-60%) xymmnnb KeHraroBUaH Ba MCCHUKrA YUIaMIIH
KWJINII MyMKHH.

IOxopuna  aifTwiirannapHd  XamMMacd  YCYJHM — KYJUIAIIHK — ACOCUU
YyerapajgoBud KYpCaTrHUHU KeITHPUO dnKapaau - aykKypauk 800-1000m nan opTHK
OYIUIIIH Kepak 3Mac.

Hedrau Oyr Ownan cUKMO YMKapuill yCysiu KapOOHAT KOJUIEKTOpJapia Jespiiu
ypranunmarad. bByFHu kapOoHar >kuHCnap OwiiaH Y3apo TabcHpiiapuiaa KapOoHAat
aQHTUAPU Ta3H, KaJbl[Mi, MarHuid Ba OOIIKaJapHU XOCWUJI OYNIWIK OWJIaH YHUHT
Oy3WIMIIH 103 OepaIy.

Karmamna xapOoHar aHrumpuy TasuHUHT Oyauim HepTHH OyF OWiaH CHKWO
YUKApUII JKApa€HUHU SXIIWIAIId MYMKHH, aMMO KAaTTUK MOJJIAJIAPHU XOCHII
OYyIuIM HaTWwKacuaa FOBAK OYNUIMKHU  ENWIWINK, SBHU KaTJaMJIapHU
MaxCyJIOPJIMIA  KaMAUWIIA MyMKHH.

ychlHuHZ Kejasicazu

HedTHu Oyr OunaH CUKUO YUKApHII YCYJUTa FOKOPU KOBYIIKOKIN KOJIJIUK
He()T 3aXMpATAPUHY OJIMIIHH SHI' CAMapaId yCyiu cudaThiaa Kapanaan. Y3UHUHT
MEXaHM3MU Ba KaTjlamja 103 Oepajurad skapa¢HJIapHH KYI TypJaurd OVinua
IOKOpY KOBYIIKOKJIM He(TIap y4yH XaMma MabiIyM YyCyJulap H4YMlia DHT
YHHUBEpCAJIN XUCOOTaHAIH.
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Kenaxaxma yCymHUHT TEXHONOTVSICHIA AU Y3rapuiiuiap Oy KyTUIMaiIu.
dakaT KaTIaMJIAPHUHT MCCHKJIMK TabCUpU OWIaH KaMpad OJWHTAHINKHU
OIMpHILTa Ba OyF reHeparopiapyaard HehTHH MacT Kalopusii EHWEH (Topd, KYMUp Ba
OOIIK.) OMJIaH aIMAITHPHUIITA KapaTUIITaH Yopajap Y3rapuii MyMKHH.

JaBpuii Oyr xaigamn
Kapaén mexanuzmu

Karnamnapra maBpuit Oyf Xaiijamijia, odyBYM KYIyKJIapHU JaBpUN OyFiIu
unuianga €Kkd KyayKJIapHH JaBpUil OYFJIu KOHJIAHTHUPHIIAA OJYBYH KyIyKJap
OpKaJu HepTIM KaTiiamra JaBpuil OyF Xaimad, KyAayKiIapHU Oup Kamgap ENnuK
XOJaTaa ynuiad Ba Iy KyQyKJIapHA KEHMHYAIMK WIDIATHIN OKMOATHIa KaTiamIaH
KOBYIIKOKJIMTM KaMmaiiraH HepT Ba KOHACHCAlMsUIaHTaH Oyf oJauHagu. by
TEXHOJIOTUSIHMHT MaKCcaJaW KaTJIaMHHM Ba HEPTHU OJIyBYM KyAyKIap TyOu
aTpoUHU HUCUTHUINTA, HEPT KOBYIIKOKIUIMHH KaMaWTHpHINra, OOCHUMHHU
KYTapuIlTa, CH3MII IIApOUTIAPUHN CHIWUIAIITHPUIITA Ba KymayKiaapra He)T OKMMHHU
OIIPHUIITA KapaTUITaHIUP.

Katnampa 103 6epaauran >kapaHiiap MeXaHu3MH Mypakkad Ba HedrHu OyF OuiaH
CUKUO YMKApUIIIary Xoaucanapra yxiiam JaBoM 3Taau. AMMO KYIIMMYa Karuiisip
CU3UII, KyAyKJapJaH CYIOKJIUK OJIMacAaH cakjiad TypHIl BakKTUZa MakKpOTypJu
MyXHUTJa He(THH Ba CyBHM (KOHAEHCATHHM) KalWTa TaKCHUMIIAHWILU 03 Oepau.
Katnamra Oyr xaiigaiirania y HucOaTtaH yTkazyBuaH KaTjaMuaiapra Ba KaIaMHUHT
FoBakyiapura kupaau. KymyknaH CyroKIMK oiMaciaH cakyial TypHil BaKTUAA KaTJIaMHUHT
VUCUTWITaH KHUCMHJA Kamujsip Kywiap XHUcOOMIa TYHMMHTaHIMKHU (aon Kaifta
TAKCUMJIAHWIIIM fo3ara Kenagu. VICCHMK KOHZIEHCaT KMYMK FOBAKJIApAard Ba KHUHUK
YyTKa3yBUaH JMH3AIApAaru (KaTiamyanapaard) He@THH YpHUHU dSraiad Karra
FOBaKJapra Ba IOKOpPM YTKa3yB4YaH KarTjamiapra CHUKUO 4MKapaad, SbHU y OWiIaH
VPUH aJIMaIlau.

AViHaH He(pTHM Ba KOHJCHCATHH Karjamja TYWHHTAHJIUTHHU KaiTa
TAKCUMJIAHUIIY KaTiamiiapra JaBpuil OyFIId TabCUP ITUII KapaCHUHUHT (PU3UK aCOCH
xucobmanaau. HeTHu Ba KOHJIGHCATHU KaWJUISIp aJIMAIIMHYBUCU3 JaBpUdl OyFHU
TabCUP ITUII CAMAPAJOPIIUTH KHIUK Ba OMPUHYM JABPHUHT Y3H]1a TAMOM OY1ap/iu.

laspuii 6y2nu macup smuns mexHoN0SUACU

Karnamnapra naBpuii OyFid TabCHp STHII TEXHOJIOTASICH KyWHIaruiapaaH
noopar.

OnyBun Kyaykra ukku-y4 xadra (Mmakcumain 1 oif) maBoMuja KatiamMHU 1M
Kanuanurura 30-100t xaxxmaa OyF xaiiaanaim.
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Xaiinana€trad OyF XaXMU KaTyiaM He(DTUHH KOBYIIKOKJIUTH KaHYa KaTTa Ba
YHH XapaKaTJaHWIIM Y9yH KaTjiaM JHEprusick KaHda KaM Oyica mryH4a Ky
OYIMIIY Kepak.

byr xalimanranman cYHr Kyayk €nuiaau Ba Oup-MKKU XadTa JaBOMHJA,
UCCUKJIMK Ba Macca aJIMAalllMHYBU KalWuUIslp Kaplid OKUM, FOBaK OYILIMKIa
He(DTHU Ba CyBHM KailTa TaKCUMJIAHUIIM >Kapa€HUHU TYTaJUIAaHUIIM YYyH 3apyp
naBp, cakinad Typwianu. Katmammaru sHeprus KaH4a kam Oyica, OyF 6ocummuian
onmizia GoianaHuin yayH cakiaal TypHIll TaBpH IIYHYAIUK KHYUK OVIIUIIN Kepak.

KelinH HeTHH MaxcCysl MUKAOPH MKTUCOJIUN caMapalopiuK uyerapacurada
8-12 xadta MobaitHuaa nmmaTuiaan. TYmuk qaBp 3-5 oif Ba yHIaH OPTHK OYIHIIN
MYMKMH. BUpWMHUM IWMKIAaH CYHT ynuiad TypHIl BakTH KaTTa OYJIraH MKKMHYM Ba
KEWMHIY IUKJUIAP aMaJira OLIMPHIIAIH.

Opnatna yu-typT inin nuraa Oem-oaTy UK 0Viaau, aifpum xoutapaa 12-15
LUKJI OYJIUIIN MyMKHH, yJIapJaH CYHT JaBpuil OyfJIM TabCUPHUHI CaMapaJopiIuru
Kamasu Ba Oyfra kKerraH cap@Hu OkjIamaiad. by ycynga MCCHMKIMKHM KaTTa
Maco@ara Ky4upuIl UMKOHU OymMaranu cabaliau Ky 1yKiIapHU KOWIAIITUPUIL 314
(1-2ra/kyayk) OViuIm Kepax.

Amanea owupunaémean 10uuxanap 6a yCyIHUHe Camapaoopiucu

Katnamnapra paBpuit OyFfid TabCUp CcaMapajopiiurd Kyuujaruiap
xucooura Oynaau:

-KarlaMHA KyIyK Tyou artpoMHM TO3ajalll Ba WCHUTHIL, YTKa3yBYAHJIMKHU
OIIWPHI, He(PTHH KOBYITKOKJIUTHHN KaMaTHPHIII,

- KyIyKJIapHA MaxCyJl MUKIOPHHHA Ba MaXCY/IOPJIMKHA OIIAPHIIL,

-KaTjJaMHU KyJayK TyOu aTpoduHU UIUIAn OuigaH Kampald OJUHTAHJIUTHHU
OILIIMPUII Ba YHUHT XucoOura sikyHuil HeT Oepa OJUIUINK JapakaCUHU KYTapuIll.
Axynuit HePT Oepa OTUNUIUK OYFJIHM TabCUp dTHIMaraH xoiagaru 3-4% ypuwura 10-
12 Ba 25-30% ra etniun mymkuH (Benecyanagaru bonuBap konn) [21,23].

bupunun nukinmapaa 1t xaiimanran Oyr xucobura 10-15T raua HedT onuin

MyMKuH. Oxupru uukiga oy Hucoar 0,5-1t raya nmacasau, ypradya KypcaTKU4M 3ca
1,5-2,5T opanuruga 6ynaau.

YcynmHuHr ad3aiury myHAaH u0opaTku, OyF XaijamigaH camapaopiivk,
KyAyKKa Oyf Xailgam TyxTaTwiraHfgaH cyHr, Te3 (KapaCHHM KyJulall
OOIIIJTAHUIITNTAH ) OJTMHAIIH.

Yeynnune kamuunuxknapu ea myammonapu
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YCyTHUHT KaMUYWIMKJIApUTa MYCTaxXKaMJOBUM KyBYpJapHH OMPUKTHPHIL
KHCMJIapHUa Ba KyBYpH TalIKapUCHIA CEMOHIIM TOIUIAPHU OY3HMIILIAPHUTa OO KEJTUIIN

KUpaau.

Kynyknapuu paBpuii OyfiiM WIUIAIIHK aBBajaM OoOp KaTJIaMHU ETHII
yykypauru (500-800m ngaH kaM) Ba KaTiam fFoBakiuru (25% JnaH Karrta)
yerapaliaifJid, akc XoJ1a UCCUKIMKHU Oedoiina kaTTa HYKoTUIU coaup Oyaaau.

Yeynnune kenasrcacu

FOxopu KOBYIIKOK KedTIM KaTIaMJIapHUHT KyIyK TyOu aTpodura aaBpuit
OyFJIM TabCUP ATUILHUHT KeJlakarn He()T KOHJAPUHU UCCUKJIMK yCYJUIapH Kyiiad
uIuIan OuinaH OOFIIUK.

Hedtau Oyr €ku karinam wupa €HUIN OWiiaH CUKMO YMKApHUIN KyJyKJjapra
JMaBpuil TabCUpP OTHUIICU3, OJYBUM KyIykKjIapra HePT OKUMUHU KEJIUII
IapouTIapu/ia TAabMHUHIAMACIAH, CaMapasiv OYJTUIII MYMKHH SMac.

Konnapna wuccukiuk — ycyiapu  Oupra  KYJUIaHWITaH — MIUIANIAA
camapaaopiukHu acocuit kucmu (40-50% raua) Kyaykiapra gaBpuil OyFiid UIILIOB
OepuiIlra TYFpH KEJaJIy.

Hedtau Oyr Ounan cuku® YuKapuill Ba OJyBUM KyJyKjapra JaBpuil OyFiu
TabcUp 3TUIl HeTHU KOBYMKOKMIY Karra Oymran AKII auar Kamidopraus mrrarumara
Kepn Pusep, Can Apgpo, Baiit BoibT KOHJIIapuaa KeHr KyJUIaHWIrTaH. by
KOHJapHUHT HeTin Katnamiapu 200-600M uyykypiaukga €raau, Kariam
KauHauru 25-70M, HeptauHr KoBymkokuru 3000 mIla*c nan karra, 1960 iun
Vpranmapunan Oonuiad Kamidopaust konnapuaa HegtHu OyF OWiiaH CHMKMO YMKapHUIl Ba
wumura 2500 gaH opTHK KyayKra JaBpuil OyFJiM WIUIOB Oepuill amaira
OLIMPUIMOK/IA.

By wkku ycyn XxucoOwra OJIMHAIUTaH 3aXHpaiap T'eOJOTHK 3aXHpalapHUHT
35-37% napakacuja OIIMPUIITaH.

Nmnameym  UCCUKIMK — yCyJUIapUHU — KYJJIall  y4yH Moc  OyiaMaraH
mapouTiapaa (KariaMjJapuHU KaJIWHIUTH KAYUK OYITaH KOHJap, Jap3iiu
KaTjamjap Ba OOIIKaiap) OJyBYH KyAyKJapra OyFiid TabCUP ITHII YCYJIU aJoXU/1a
KYJUTaHUIIN Kepak (OOIIKa TabCHp ITHUIIT YCYIUIAPUCH3).

1970 innna V3bekucronmarn BOCTOH KOHMHMHT 1-a KaTiamu Oyr xaitmami
OwjiaH WIUIAIl Y9yH CHHOB-CAHOAQT TEXHOJIOTMK TapXW TY3WIraH Ba amalra
omupwirad. Mkkuta cMHOB MaloHUAA OYF XaWall TEXHOJIOTHK Ba MKTHUCOIHMA
camapa OepmaraH. YKapa€HHU TEXHOJIOTUK KYPCATKUWIAPWHUA TaX WM YIIOY YCYJTHUHT

caMapaaopJimrura 6yFHI/I KNYUK CypbaTaa XaﬁﬂaHFaHHHFI/I, XaﬁﬂOB‘{H Ba OJIyBUH
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KyAyKjiaap opacuja MacopaHWHT KaTTaUTH, OJYBYM KyAyKJIap COHU O3JIUTH,
Kariamaa OyF XapakaTWH{ OOIIKAPMIIHK WIIOKH OYJIMaraHauIy, WCCHUKIIMK SHEPTUSCHHU
KaTjaMH{ ypad TypraH TOF KHHCJIapra Kym capd OVIIMIIM caliOuii TabCUp ITraHIMTHHA
KypCat/iy.

1980 #iunna Xaynar konugaru 1 kariamra Nel30 Kyayk opKaiau reorepmai
CyB Xaipam Oonutanau. 1983 hunma xaigam yayH Ne2l kynyk Ba 1987 unna
Ne70 kynmyk Vrkaswngu. ['eorepman cyB OOCTHpHUII amaira OMUPWITYHYA |
KatiaM 45 1 MmoOaliHua TaOUH CYB Ta3MMKK PeKUM/Ia UIUIAMIIa OYTraH.

Xapoparu 78°C Oyiran MCCUK CYBHUHT MMIUTUK Xaiaail Xa>kKMU reoTepMat
CyB MaHOaum MaxCyJJIOpJiurura Ba  XaWJoBUM  KYAYKJIApHU  MIILIATUII
kod(duupenTura 6orTHK 6ymu6 120-153M° Hu Tamknt stap dau. Ieorepman
CYBHHM Xaiai HaTWxKacuaa OOUUTAHFUY Y4 WK JaBOMUAA MIITUK HEPT onuul 4,6
JaH 6,2 MUHT T rada OpTIW, KeWHH 3ca y KEeCKMH Kamas Oomnuiaau. bupox
OJIMHAETTaH CYIOK/IMK CYBJIAHTAHJIMIW WiaaH vwira optud Oopmu. CyB OGOCTHpHII
TAIIKWI ATWITYHYa cyBiaHrawiuk 14,9% (1979 iwn) 6ynca, 1980 i. - 20,4%,
19811, - 42,2%, 1982#1. - 52,0% Hu Tamkuia 3TAU. TeXHOJOTHK Ba HKTHCOIUMN
KYPCAaTKUWIAPHH TaXJIWJIW HAaTWKacuaa Xayzar KOHHaard | Kamiamra reorepMal
CYB XaiJall kapaéHu XaMm camapacus 0axoJIaH/Iu.

7. Kyn katiaamim HedTh Ba HeTra3 KOHJIAPUHM UILJIATHIILL.

Pexa:
7.1 Kyn katjiamiid KoHJIapAa MIVIATUHIT O0eKTJIAPUHM asKPaTHIII.
1.2. Kyn kaTiaMiiu KOHJIApHU MILIATHII TH3MMAPH.

7.1. Kyn KaT1aMmiid KOHJIApAa MILIATUIN 00eKTJIAPUHM a2KPATHIIT
Katinaminapau vuiaTuim 00beKTJIapura OKMJI0OHA OMpJialiTHPUIT

Hedtr koHMHM OKWIOHa WIIATUIIHK JOWMXAJAIITUPUIT OUp KaTop
TapkuOMid  KUCMHM ¥3  HMuUdra OJaau; yjlap OSKymJjacura  HIUIaTHII
OOEKTJIapUHUPAIIMOHANT aKpaTUIl €KUM HeT KaTjaMJIapuHM WIUIATUII OOEKTUra
palMOHAT MIUIATUIIAKPATUI KUPAIH.

KynuHua HepT KOHMHMHI KyN KaTJIAMJIWJIUTH KYlIuM4ya KUHMHYHIAK
TYFOUPAJAUTraH ETUIIMOBUYMIMIUA XUCO0JaHuO, Oy KymMMua MyKoTUIIapra oJud
kenaau. by Xxomar OypfujioBumiap, TabMHUPJIOBUMJIAP Ba HIUIATYBUMJIAPHUHT
IOKOPH MaJlakara 3MacjaurujaH Ba UIIHU EMOH TalIKIIIAIITUPUIIKAAH 103 Oepaiu.

[Ilynra Kapamacaad Ky KaTJIaMJIIIIMK JKyJa SXimu Mandatia xam Oyaumm
MYMKHUH. Arap He(T KaTjlamjapd y3yK Ba MaxCyJJIOPJIUTH alpuM XyOdyUiapu
Oyiimua Oup xun OYynIMaraH KHYMK Ba YIBTPAKUYMK MAaXCYJIJAOPJIMKKA 5ra
Oynca(TaxmMuHIapra TasHWIAIWTaH X0JdaTaa), y Xonga Oy KaTiamapHH aloxXuaa
UIUIATUII UKTUCOAUM JKUXATJaH OKWIOHA OYIMaiau; HIYHUHI Y4YyH OyJlapHU
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UIIra TyHIMpUIIra pyxcat Oepuimaiinu. Arap OyHaa KaTiamiap Oup Hedarta
Oynca, ymapHM OWTTa yMyMuUH oO0ekTra OWUpJAIITUPUIN MYyMKHH; OyHaai
KaTjJaMJapHH HWIOUIATHII OWIaH >KaMu KaTJIaMJIAPHUHT  MaxCyJJIOPJIUTUHU
KyTapulll MyMKUH, Oy OWjaH IOTYKKa OYiIaéTran TaxJIMKaJaH KyTHJIHMII MYMKHH.
bynpaii kym Kamiamid KOHJAPHM CAaHOAT MHUKHUECHJA HIIUIATHIN WKTUCOIAUH
KUXATAaH OKWJOHA XucoOnaHaau. Kym karnamiam KoOHJapAa  BepTUKAI
KyAyKJIapHU Oypfuiail Ba HIUIATUIN, OUp KaTjaMiu BepTHKal KyAyKJIapJaH
Mypakka0, TOPU30HTAN Ky IyKJIapIaH OCOH XUCOOJaHaIu.

bup Oupwura sikuH yykypaukaa €érrad 3-5 HePT KaTtiaamu, yiapaa He)THUHT
ra3 OwiaH TYWHHUII OOCHMHU XaM SIKMH Oyica, Ky KaTJIaMJId BEpTUKaJI Ky TyKHUHT
nebutn OuWp KaTiamiu BepTUKAT KyAyKHUHT neOuTtunaH 3-5 mapra IOKOpH
oynanu.bup KaTaaMiau ropu3oHTaN KyAYKHUHT AEOUTH OUpP KaTjaMJd BEPTHUKAJ
KYAYKHUHT JeOuTuaan 2-3 Maprta okopu Oynaau. ['apu3oHTan KyJIyKHHHT
neOuTUHUHT 4-5 mapTta smac 2-3 MapTa OPTUIIM LIYHJIAal W30XJIaHAIMKH, OyH/a
onauii He(PT KarJaMu MOHAJIUT XHCOOJAaHMAaWAW, YHUHT YMYMHH KaJIUHIIUTH
eTapiii Ba camapaliuK KajduHiuru karra Oymanu(1,5-2 mapra Ba xarro 3-4 mapra
karra); byHmaii karinamiapjga TOpH3OHTAI KyAykKiaap Oapua KarjiaMyalapHu
UIUIATUII MaKCaauaa IUOTHAJI-TOPU30HTA KWUIuO Kasuiaau.l opu3oHTanm Kyayk
ONIMA XoJlaTHa Ka3ub KyWuiica KOJraH KarjaMmuajap UIUIaHMalad —Ba
MaxCyJJIOpIUK nacain0 KeTaiu.

yan altu® YTUIIMMHU3 JO3UMKH, IOKOPUAArd XOJATHH TYUIMHTaH
xomarna y3ynauru 10-20 MeTp TroOpU30HTan CTBOJUIM  KyAyK-apyanaplaH
doiinananca 6apuya HePT KarjiamMyalapyd OUprajvkKia MyaMMOCH3 HIILIATUJIA[IH.
Kyn kartnamuanu kowyapaa OyHIal KyAyKHUHT OOUUIAHFUY JE€OMTHAMOTHAI-
rOpU30HTAN KyIyKJapjaH €MoH OynMaiinu. by kabu KynykjiapHu OOIIKapuIil Ba
Ha30paT KWJIUII OCOH, 11y OMJIaH OMprajukia KaTJIaMHUHT He()T OepaoayBUaHIIUTH
Ba JICONUTHU XN OYIIa/IH.

Mynaait kuanb Kym KataaMyain HEPT KaTiamiiapu >KyJa sSXIIM caMmapara
ara Oynamu; Kym KaTtiaaMid BEpPTHKANT KyIyK JEOUTH OUp KaTiamMiid TOPU30HTAI
KyIAyK NeOuTuaaH caMapaiu, KyIyKJIapHH OOIIKapuIll Ba HA30paT KUJIMII OCOH,
KaTJIaMHUHT HedT OepaoTyBUaHIUTH Ba N€OUTH SXIIU OYaau.

OHju Oup Heua HePT KaTJIaMJIapUHU OUTTAa YMYyMUUH MIILIATUIT OOCKTUTA
OWpIAIITUPUIIT MyaMMOJIapUHU GopMyajiap OpKad KypuO uYuWKamMu3 Ba Oy
dbopmynanap opKaau XucoOJanMus.

bynna goumuil KynnaHuaMO KeIMHAAWTaH PalMOHAITTMKHUHT TEXHOJOTHUK
KUPUTEPUIIApUHN  KYJUlaiMU3 Ba OyHIall KUpUTEpHiIap KyWuaaruiaapaup:
HIyHJal XapakaT(TeXHUK Taa0up) palMoHall XHUCOOJIaHAIUKH, YHJA KaTJaMHUHT
TacaUKJIaHraH HedT OepaoTyBUaHIUTHUIa SPUIIMIAIN, OUTTA JTOMMXaBUM KyIyKKa
TYFpU KenaauraH Vyprada (Makcuman €KM aMIUIMTyJald 3Mac aiHaH ypTada
nebutn) Hedt nebutu opramm. JloimxaBmii xucoOmapna OWTTa JIOMMXABUI
KyJIyKKa capQuiaHaguraH KanmuTad XapaxaTiap HOpMaTHUBUIAH (olgamaHuiaiu.
[ynaait sxkan 6UTTa JIOWWXABUN KyTyKHHHT YpTadya A€OUTUHU OPTHUIIHN TaXMUHAH
KWJMHTaH KamuTajd Xapaxariap Oyiuda ypraya KyayK ACOUTHHUHT OpPTHUIINTa
TYFpH Kenaau. by TEXHOJIIOTMK KPUTEPUM JIOUMXABUM CETKaJa OJIyBUM Ba XaUA0BYH
KyAyKJap HUCOATHHM paliioHal TaHJIalaa KyJUTaHUITaH.
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Panmonammk xpurepsicu
qf;-'_,. = max,

JlolinxaBuii KyAyK yprada neOMTH q; —aioxuaa HedT Kariamu Oyinda
JOMMXaBUM KyAYKHUHI KypWJIaéTraH Karjamjap OyinW4ya OJIMHraH Yyprada
aMIuIMTy 1aau(OonIaHFud MakcuMa) HeT nedutu o6wunan udogananaan; N-ourra
UIUIATUII OOEKTUTa OMpIAIITUPHITaH KypuiaéTran HepT Katiaamuiapu coHu; (1-

Ay,) —XucobaHraH xKaMH CyIOKIHK OJMIIIAru ypTada HeT YIuILy;

q;-'_,. = qri n-(1— _»4.0-') — TAX.

g3—JIOMMXaBHi KYIYKJIAPHHHI alloXpJa KyIykKjiaap Oyiuda aMIUIMTYAald
HeT nebutn OepuiraH TOMMUM OpKaIu aHUKJIaHATW. Y aHKJIaHraH Oynamu (HedT
KaTjlaMd [apaMeTpiiapu, Ka3ub OJyBUM Ba XaWJIOBYM KyAyKJap parroHal
YKOMITAIITHPHII CXEMACH Ba YJApHUHT pallioHaN HUCOATH, yiapiaru KyaykK TyOu
OOCHMHMHHHI pailiiOHan €KW YerapaBuii MUKJIOPH aHMKJIAHTaH OYyianu), €ku Oup
BaKT/1a aHUKJTaHA]IH.

NKaTTaJIuK KypuO YMKHIAETraH KOH €KW YHHMHI alOXuaa MaloHu Oyiinya
He(T KaTIaMiiapy YMyMUH COHUTA TEHT €KW YHIaH KaM OyJaam.

K;-xapakaTinanyBuu He(pT 3axupacugan QoiiranaHuil Ko3(QPUIUEHTUHUHT
0,7-0,9 opamuknaru XucoOuit >kaMu OJIMHTaH CYIOKJIMK TapKUOWIaru HedT YIuIIn
KyHugara gopMyiia OpKaiu aHUKJIaHaIH.

El__qo_.je—cr’.-': = pta. gmall+v® ),

By epma 0a=(1,25-Ks)'moumnii kosbdumment; K; — Ky HedT
OepaoSyBYaHIUKHUHT OEpWIraH KUMMaTuaard KaTTaiauk XxucoOnanuO, yuaa K; —
xapakatyianyBuaH He(T 3axupacugan Qoitnananui koddduumentn Kypaan xocun
OYnyBUM KymaTMmaaup.

bupnamupunran 6apya KaTIamJIapHU JOMMHUI OMprajukaa WIaTHiIMaca
xaMm Oynanu neraH mapt KaOyn KuiauHrad. CyBiaHraH YTKa3yBUaHJIMIK OOIIKa
KaTjamiap/ia sXImMpoK KaTiaMIapHu, TECKapy TACHPUHU KaMaTHPHUIIT MaKCaanua
TYXTaTUIll XaM MyMKUH. By Qakatr 6utra Kyaykaa amanra omupuiMainan 6apua
KyAyKjiap Typu Oyiinya kypuO uukuiaau Ba He)T KOHUHU MIILIATUIN JJOMMXacuIa
XaM ¥3 aKCUHU TONUIIHM IapT. byHa xomnapia uiiaTyBuu TU3MIIap TUaMETPUHU
KamuTaja Xapaxariap Karra OYnuO KeTuiura kKapamacaa 6-7 JouM  Kuino
onmuHaau. by Ownan TyOmaH Tamupiam WMKOHUSTIAPH Ba caMmapacu OpTajH,
KYAYKHUHT XU3MaT JaBPH y3auTUpHUIIaau Ba HeT OepaoyBUaHIIUTH SXIITAIAHATH.
CyBnanran HepT KaTJaMUHHA caMapaJd aXpaTHUII YYyH MaxCyC IUIaCTHK
Korlamanapaa doimananunaan. [lnacTuk kormaamanap OWIaH axpaTuaa KyIyK
JIEBOPH TMaMETPH KWUIpalMaiu Ba NIYHUHT y4yH OyH7Ia KOIUIaMaHu Oupeda Oop
KaiiTa uiaTuica xam Oyiaau.

butrra cyBnmaHraH KaTjJaMHU IIJaCTHUK KOIUIaMa OWIaH aXpaTHIl Y4YyH
KeTaJuraH  XapaxaT KyAyKHH KypHII  Ba  JKHXO3jlallilta  KeTaJuraH
xapaxaTHUHT 10% HM TalIKuiI KWIaau.

Kyn xatnamnm BepTHKan KyIyKIapHHU WILIATUII BaKTHIA, YHUHT UITUHHU,
CYIOKJUK neOuTuHU, He(PT neOuTuHU, KyAyK TyOu Ba KarjiaM OOCUMHUHU JOUMHMA
HA30paT KUJIUIIT TABCHs KAJTUHAIH.

OHIM Kyn KaTiamid HedT KOHJIAPWHU MIUIATHINAA ydpanaurad Oolika

XOJIaTJIApHU KYPUO YMKaAMU3.
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Opnuit HEPT KaTIaMu MaxCyJJOpJIWTH Ba Yy3yK-y3yKIWTH Oyilnmua ailpum
30HaNMapuAa Oup XWJI  OMAcIurd  Ky3aTwiagud. AWpUM  30HAJIApUHUHT
MaxCyJJIOpJUTY XaTTO-KU HOJIra TeHr O0ynanu. bynaail 30HaHu ynymuHu W OMIaH
OenrunaiiMu3 Ba Y3YK-y3yKiIuru Jne0 Homuaiimu3. byHpan tamkapu Hedt
KaTjaamMHuia MaxcyJJOpJUry HacT 30Halapu XaM ydpaiau Ba OyHHM BepTHKa Oup
KaTjaamid Kyaykjaap OWwiaH MIJIaTHII MKTUCOIM TOMOHJAH Y3MHM OKJIamaiu.
ByHnia 30HaHUHT yIUIIMHA W+O0MIIaH OeNruiaiMus.

7.2. Kyn KaT/1aMyId KOHJIAPHY MIIIATHIN TU3UMAPH.

Kyn xaTtnamim KOHJIApHM MILIATUIINA Yy4YTa TU3UM MaBxya O0Ynuo, Oymnap:
“fokopHIaH macTra’, ‘“macTiaaH oKopura’ xamjaa “‘OMp BaKTJa WKKM Ba YyHJIaH
OpPTHUK KaTJIaMJIApPHU UILUIATUAIT TH3UMIIAPH.

«fOkopugan macTray WIUIATHII TU3UMUJA — FOKOPHAArd KaTjiam
UIUIATUINO OYJIMHrad 4yyKyppoOKIard KEeHUHTH KarjaMm Hira Tymupwiaad. by
UIUIATUII TU3UMHJAH acocaH 3apOiu Oypruiiamn ycyiau OWwiaH KyayKJIapHU
Oypruial 1aBpiiapujia KyJIaHUJITaH.

XO03Upru BaKTAa «OKOPUAAH IMMacTra» TU3UMH 4YyKyp OViamaraH, kKam
VYTKa3yBUaHJIMKKA 3ra OViran xamja Oy KaTiamMHu Oypruiad yTuuiga Oypruiiaiil
SPUTMACUHUHT  IOTWIMIIM  coaup Oynamaran (€kM MAacTKM — KaTjiamuiap
camapaJopJiura Kam OyiraH, NMacTKH KarTjamyapHU OypFujiall y4dyyH KylluMya
capd xapaxatyiap Tajnad THWIaJAUIaH) XoJuiapaa Ky UIaHWIaIu.

[Tactnan rokopura Kapad unuiatumn Tu3uMu. Katnammap kerMa-keT HaBOAT
OwnaH TacTKU KaTiaaM WNnuiatu® OYyiauHTrad, KEWMHTH OKOPH KaTjiaM HIIra
TYyIIAPUIAAN, KAMCUKW OONUIAaHFWUY WIJIATHIITAH KaTjiaMm acocui (0as3uc) Kariam
nerunanu. Acocuil KaTiaMm KaTJIaMHUHT FOKOPU MaXCyJIOPJIUTUTa, MaXCYJIOTHUHT
TapkuOura.
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Pacwm. 7.1.
A,b — kynykiap; 1,2,3 — Maxcynuop Kariamiap

[Tactnan rokopura kapad unuiatuin Tu3uMu. Katnamiap keTMa-keT HaBOaT
OuyaH TACTKM KaTjiaM HWIUIaTH0 OYJIMHrady, KEHWHTH IOKOpW KarjaMm HIIra
TYIIUPUIAAN, KAMCUKM OONUIAaHFUY MIUIATHIITAH KaTjiaMm acocui (0as3uc) Kariam
nerunanu. Acocuil KaTiam KaTJIaMHUHT FOKOPU MaxXCyJIOPJIUTUTA, MAaXCYJTOTHUHT
TapKkuOura, KaTJIAMHUHT YYKyp YpraHwiranjaurura Oornuk OYiub, KyayKiIapHU
Te3 Ba cudaTin Oypruiad YTUII yuyH KyJai IapouTra sra OYIuim Kepak

bup BakTHUHT ¥3uja WKKM Ba YHJAH OPTHK KATJaMJApHH HIILIATUII
TU3UMHUAA OUp KaH4Ya UIUIATHIN YCyJIapu MaBxyn OVnub, Oymap — Oup Karopiu
Ba KYII KAaTOPJIM MIUIATUII yCyJUIapu. by ycyinapHu Kysuiam ydyH KaTJiaMJIapHU
OypFusaniHu Te3 cypbaTiap OWiIaH amaira OIIMPHUINT MaBXKyJ OYITaH XOJUIapHH
Tanad 3Taau. X03Upry KyH/la TEXHOJOTUS PUBOKIIAHUO KaTiamilapHU OUp BakTIa
UIUIATUIT ~ WMKOHUSITIApUW  KeHraim6  OGopmokma. bup —  Oupwra
HOMYTAHOCUO(TUIPOJMHAMUK TlapameTpiap Oup — Oupuaad ¢dapkiaHAIUTaH)
KaTjJamyiapHi OWp BakTAa WIUIATHINAA acoCaH yIapHH aXpaTUIl MakKCaaua
nakepiapaan ¢oinananunaan. Kyiunarn pacmiapia WKKA Ba YHAaH OPTHK
KaTjJamJIapHi MIUIATAIAA KyIOyK TyOM KOHCTPYKIIMSCH Ba KYyIyK YCTH
KUXO03JTAHUIIIUKEIITUPUIITaH.
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MABPY3A Hedt kyayknapunu raznudt ycyauaa UILIATUTI
Mawbpy3a pexacu
1. 'a3mu¢T KyByVIAPUHUHT MIVIALI IIAPOUTJ/IAPH.
2. T'a3imT Kyrapru4JIapMHUHT TY3WJIHIIH.
3. Kommnpeccop KyAyK YCTH KMX03J1apH
4. T'a3nu@T KyAYyKIAPUHU MIITA TYIIHPHILL.
5. Mra tymupui 00CMMUHHU NACAHTHPHUIN YCYJUIapH.

6. I'azmdr KyayKJIAapUHU MIUIATHIIIA MEXHAT Ba aTPO(P-MyXHUT My-
xo¢asacwu.

1. 'a3auT KyaAyKIAPpUHUHT HILJIANT IIAPOUTIAPH.

Kynyk MaxcylnoTuHU KaTjiamJaH €p lo3acura KyTapHil Y4YyH Katrjam
sHeprusgcu etapiu Oynmaca (aBBopananuml TyxTailau. Kyaykaaru xyraprud
OpKaJId KYIyKJIapHUHT OOIIMOTMIra CYHBUH Tap3/la ra3 €eKd XaBo Xaijgad
(aBBOpaTaHUIIIHUA AABOM STTHUPHUII MyMKHH.
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['a3 exu xaBOHM Kepakyid OocuMradya cUKHO Oepuill Tanad KUIMHTAHIUTH
cababmu KoMIIpeccop HWIUIATHIAAW Ba KYyAYKHHHT Oy Tap3/ia WILIATHINIINA
KOMIIpECCOp ycynu Ae0 aTaiaau.

['a3 ekn XaBO KyTaprHUMHUHT MPHHIMIIKAT WOUIANM (aBBopa KyIdyKuaa
CYIOKJIMKHUHT KEHraim® OepaauraH Ta3 3HEPIHsICH Tabcupuiaa (haBBOpaTAHUII
Owtan Oup XUJAUP.

Nuran arenty cudartuaa raz unuiatuica Oy KyTaprud ra3iaudT, XaBo
UIUTATUITaHa 3ca spaudr ned aranagu.

A¥ipuM XoJulapjia KyTaprUYHUHT MIIUHA TabMUHJAII YYyH FOKOpH 00-
CUMJIM YIOMHUHT Ta3W HIILIATUJICA, KOMIIpeccopra 3apypar TyrwiMaiau Ba Oy
XOJIaT KoMIpeccopcus ra3nudr 1ed atanaim.

lazmudT ycynuHUHT acocuil ad3auiMK TOMOHJIAPH:

1.)Kuxo3nap Ty3unuIIMHUHT oanuinury; Kyaykka Mypakkald >Kuxosiap
TYyIIAPUIMANRAN OajKyd Te3 €4WIaJuraH MeXaHu3Miiap TYUIUPHIAJIH.

2.bapua KUXO3JIApHUHT €p [03acH]a KOWJIAIITHPUIUIIN:

3.Kyn Mukaopaa CyIOKIHK OJHUII MYMKYHJIUTH;

4 Kynyk neOMTHHH OOIIKAPHUITHUHT OJIAAIIATH.

S.Mummartum  kapa€Huga TUKAH XOCWJI OYJIWIIUHM  OJJAMHU  OJIUII
MYMKHHJIUTH.

6.Kynykaa axpanu0 uMKa€TraH rasjap CYIOKJIMKHUHT OKHIIHWra &paam
KHJIAJH.

lazmudT ycyauHUHr ad3aIMK TOMOHJAapu OunaH Oup Katopaa
KaMUYWIMKJIAPH XaM MaBXKY/I.

1) Kyrapruu Ba KoMmeccop — KyAyK THU3UMHUHUHT (oijand uiil
KOO(pIUIIMEHTH  KUYUKJIWTU, JAUHAMUK carX Kuuuk Oynranga 5% naH
OIIIMACJINTH

2) KyBypHUHI KyI MNUIATUIUIIN, aWHUKCA TUKUH XOCHJI OYIWIIN

MYMKYH OViraH KyayKjiap Y4yH.
3)Kummar 6axo KoMmpeccop CTaHCHUSJIAPUHUHT KYPHUJIMILIH.

AManmuér ImIyHHW KypcaTagukh KOMIIPECCOp YCYIWAa HWIUIATHIN YYyH
OWp KyAyKHH OKHMXO3Jalll yYyH KeTraH XxapakaT HacoC KyIyKJIapWHH
KUXO3Jalll y4YyH KeTraH xapaxkatgan 3-4 waprta optuk Oymagm. Kymyk
nebutu macadimimu  OunaH 1TH HedT Ka3ub oJuIl y4yH 3Heprus capdu
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kynasau. lllyHunar ydyH mact [aeOUTIM KyAyKJIapHH KOMIIpECCOp yCynauzia
UIUIATUIN SIXIIA camapa Oepmaiiau.

laznmudt kyrapruum €pnamuaa KazuO OJUHAETraH CYIOKJIUK MHKIOPH
yHTa XaljanaeTraH HWINYM areHT MHKJIopura OOfuK Oynaau. by OOFIMKIMK
KYyTapyBUM KyBUpPJAp TU3MACUHUHI TYIIMPWIHII YYKUPJIWUTU KyTapyBUd KyBUP
JUaMeTpu  Ba KyAyKJIaH YMKUIIArd Kapmu Oocumiiap TabCHpUIA XaM
yarapumu MyMkuH. [y Ownan Oupranukaa Oup KaH4a KypcaTKU4ujap Xam
TabcHp KWwiagu. bynapra HeT KaTIaMUHUHT MAaxCyJJIOPIUTH, KYTapHIyBUd
CYIOKJIMK KOBYWIKOKJIWIM Ba 3WWIMIA KyIOyKda axpaaud 4YuKaérraH ras3
MUKIOpU Ba Oomkanap. by KypcaTKW4iapHUHT XWIMa XWUIUTH Kepak Oynran
WIIYM areHT MUKJAOPHWHU Ha3apuid aHUKJIAIIHU KWUWWH JIAIITHPAIN.

Kyn conmum myamnmupaapHUHT ra3id@T KyTapruwiapuHUHT XUCOOM Ba
HazapusiCl YCTHUJIa MIUIAINM SIXIIM HaTWxka Oepmanu. by #HyHamuimiga Oyrok
unviapaad  B.C.MenukoBHUHT yTkasraH skcnpeMmeHTiapu, A.ILKpbutoBHUHT
sMIUpUK Xucobsapu, B.I' bargacapoBHUHT  spraznudT Hazapuscu XuUcoOU Ba
amManuéTu Oyitmda onu® OOpraH MIUIApUHU XHCOoOdaml MyMKHH. TeKImupuIiuiap
HaTWXKacuJa Tra3  KyTapruwiapuHu  XucoOjam  y4yH aHuK  (dopmyna
TONWJIMaran O¥yJyicaja pacuoHaN KyTaprudjapHH Joiuxanamnaa (onganaHuil
yduyH OWp KaTtop MNpUHCHUNMAI KypcarMmanap YpHatuirad. by kypcarmanap
Kyvuaruiap:

1) CyloKJIMKHM KYTapull y4yH HIOYM areHT MUKJAOPUHU TYFPHU TaHJAIl
xap-Oup KyIOyK Y4YyH JACOMTHMHI MIINYM areHT MHUKIOpUra OOFJIUKIUK 3IpU

YU3UFUHU XOCUJT KWIHMO Taxpuba ycynujaa aHUKJIAIIL.

2)TaxMuH KWJIMHraH KyayK JeOuTura Kapad KyTapyBUd KyBHUD
JUaMETUPHU TaHJIAHAIH.

3) IN'azmudT KyBypuHM OOTHUPWIMIL YYKYPJAUTMHM WIOXH Oopuya
omvpuil, 0y KyTapyBud KyBYp (p.M.K.HUHT IOKOpHU OYJIMIIMHU TabMHUHJIANIN.

Kypunumura arap MycTaxkaMmjOBUM KyBYp Ba HACOC-KOMIIPECCOP
KyBypJapy opanurura (Xajkara) KOMIIpeccop epJamujia WIIYMd areHTH Xanjalca,
KyByp OpPTKM KHCHMJAa CaTX TMacainb, Hacoc-KOMIIpeccop KyBypuaa dca
kyTapunaau. Uy Tap3mga kyByp optku kucmuaa catx HKK ra ytu6 cyrokmukna
spuii Oomwnaiiau. I'a3 eku XaBOHMHI MyHTa3aM Oepwiin0 TypWIIMIIM HaTHXKacHula
apajaliMa3u4wiINrd macas Oopaau Ba apajaliMa ep lo3acurada KyTapuiuo,
KyZyKaaH oka OOIIaHIu.

Kyrapruu kyBypaa CYIOKIMK CATXHHUHT KyTapuiuiu HadakaT Oepu-
JaeTraH WITYHM areHTH, 0amku Oy KyBYPJIAPHUHT CYFOKJIMKKA YYKHII YYKYpPIUTHUTA
xXaMm OOTJIHK.
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CyIOKIIUK CATXMHUHT KyTapWIMII OallaH/UINTH UIYHUHTIEK KyTaprud
nuamerpura xam Oorynmk. Wiy areHTMHUHT Oup Xuil cap(uiaHMIIUga KUYUK
JTMaMETPJIA KYBYp/ia CYIOKJIMK KyTapHJIUII caTXu OamaHApOK Oyaau.

Carx KyTapwIWIINra CYIOKIMKHUHT KOBYIIKOKIUTH XaM TabCHUP STaiu.
Macanan cyBra HucOatan He(THUHT caTXu OanaHApPOK Oysajau, YyHKH HEPTHUHT
KOBYIIIKOKIIUTH CYBJaH IMacTPOK.

Jemak ra3nudT KyTapruyHUHT HILJIANl OPUHIMON ~ KyTaprud — Ky-
BypJlapJiard CYIOKJIMK I[IAPOMTHHM Oaliopariall Ba YHUHT ypTaua COJUIITHPMA
OTHUPJINTUHYU NACAaUTUPUIIHUA MYyJDKaJIJIalllaH uoopar.

Nkkn katopnau KyTapruwiapia OWpUHYM KaTtop KyBypJiapu (KaTTa
JMaMETpJIM) KyJIyKKa WIIYM areéHTUHU XaWJalira Ba UKKUHYU KaTop KyBYpJiapu
(KMYMK IUaMETPIIN) CYIOKJIMKHU KYTapuIlra Xu3mMaT KUJIaju.

lazmudT kyrapruyHu xucoOiamga Kyduaard ys3rapyByaH KaiiMaTiap
aHUKJIAaHATH;

YYKUII YYKYpJIUTH, CYIOKIUKHUHT KyTapWIMII CaTXd, 4YyKdIl (Housm,
KyTaprud KyBypJIapu JAWaMeTpu; XaWjganaJuraH WIIYA areHTH  XaKMHU,
KyTapuaauraH CyrOKJINK MUKIOPH.

Kyayk nnutaerrania kyraprud 0ommoryaara 60cumra TeHr paBuinia
ra3CU3JIaHraH CYIOKJIUK OajaHJIUTH YyKHILI YyKYpIUTUra TEHT.

h=10* Pgoy, /1]
Oy epaa Pgoy - KyTapruu KyBypJIapHUHT OOIIMOTUAaru 60cum, ar.
h - KyTaprUYHHUHT YyKUIT 9yKYPJIATH, M.

CyroknmukHA KyTapuiuin 6ananmmra Ho Kynykaara CyroKIuK caTXHuIaH
KyAyK ycturaya Oynrad Macoda OWIaH yiadaHau.

H,=L-h 6y epna L - kyrapruu Oananmmru, m.
KyTapruuHuHI CyIOKIMKKA YyKUII (Poun3su;
h,% =h\L *100
Kon mapoutuaa yykui GpousnHu Kyiuaarnia xaMm Xucooiam MyMKHH:
h,% =10 * Py, / * L * 100

2. I'a3udT KyTapru4JIapuHUHT TY3UJIUIIA.
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lazmudr Kynyknapura (aBBopa KyayKjIapura TYIIUPWIAIATaH
HACOC-KOMIIPECCOp KyBYpJIapH TYIIUPHINO, ymap Oup KaTtop €KH HKKH KaTop
KUIu0 KuxosnaHaau. VIKKW KaTopiu KyTaprudaa, OMpuHYM Katop KyBypH (Karta
JTMaMeTp) WIIYM areHTHU XaWgaml Y9yH XU3MaT KWJIca, MKKUHYM KaTop KyBypHU
(KUYIHMK TUaMeTp) — CYIOKJIHK KYTapHIll YUYyH XU3MaT KWIaau, 6KH TECKapUCH XaM
OV MYMKHH.

bup xKaTopyiu KyTaprudiau ra3audT Ky IyFUHUHT UIUIAIIMHA KypuO

yukamus (20-pacm)

20-pacm. ['a3nudT Ky IyFu UILIAIT TapXH.

a-xaimamgaH OJJIMH KyJAyKIard CYROKIHK caTxH; h-cTatuk caTx
OcTHIa KyTapyBUM KyBYPHHHT OOTHPHIIHIN YYKYPJIUTH; O-CYIOKINK KyBYyp OpTHIA
KyTapyBuUd KyByp OOmMarurada OOCTHpWITA XO0JIaT, B-CYIOKIUKHHHT KyTapyBUd
KYBYpP/JIaH YHKHIIIH.

Kynyk wmra Tymupwirasga KyByp OpTHIard Ba KyBYpAaru CYHOKJIIUK
catxu Oup xun Oymamm. (20-pacm). Arap WIIIaTyBUM KyBypjiap TH3Macu Ba
KyTapyBud KyBypjap Opajiufura KOMmmpeccOop €paaMuia y3JIyKcu3 ra3 €Ku XaBO
xangab Typuica, KyByp OpPTH KHCMHAA CYIOKJIWK CaTXH Kamailub, KyTapyBuu
KyBYpJla CYIOKJIMK catxu Optaau. KyByp OpTu KucMuja XxaBO €KY Ta3 CYIOKIMKHU
KyByp OOmmMOruraya cukud 60paau Ba 60cumu Ooptaau. (20-pacm. 6). XaBo (raz)
CYIOKJIUKHHM KYTapyBYd KyByp OOIIMOFMIaH CypuO, KyTapyBud KyBYp TOMOH
XapakatJiaHa/Ii Ba CYIOKJIMK OuiiaH apayiamud ep 103ura YuKau.

Kyrapunuin Ganananuru xaiganaérran XaB0 MUKAOpuUra OOFIuK OYiInu0
KOJIMal, KyTapyBUM KyBYyp OOTHPWIMILI YYKypiaurura xam OOriukaup. byHnan
TalIKApU CYIOKJIMKHU KYTapUIuIl OaNaHIIUuTIu KYyTapyBuUd KyBYp AHMAMETPUra Xam
o00rmuK. Knunk nuamerpnu kyTapruura, Kara AUaMeTpid KyTapruura Xajgaiarad
WITYA areHT MUKJAOPH Xaijaica, KUYUK JAHaMETpJard KyTapruyja CYIOKJIHK
KYTapWINII, KaTTa AUAMETPIIM KyTapruura HucOaTtan OanmanapOok Oynaau.

CyloKIHKHA ~ KYTapWIWIINTa YHUHT  KOBYIIKOKJIWTH XaM  TabCUP
kypcataau. Opamitiruaa HedT, cyBra HucOaTtaH OamaHapOK KyTapuiaau. YyHKH
YHUHT KOBYIIKOKJIWTH IOKOpH OYynu0, Xalmamaérran xaBO (ra3) Teszma €pub yra
OJIMaMIu.
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Arap raznmudT ycynuaa umuu areHT cudaTtuaa XxaBojaH (oiinanaHuica,
KaTjiaM ra3u OuiaH apajiamiajyd Ba HedT OuiiaH OuMpraiukaa XaBo ras apajanmMacu
xaMm uyukaad. HedTHu Tpampga XaBo ra3 apajaliMacuaaH To3ajalljia, axkpajiraH
apajlalliMaHu XaBora Kyuub ro0puiiajy, 4yHKH XaBO ra3 apajaniMacd MOpTIOBYH
(6-15%) xucobmananu. by apanammManu xaBora Kyinin OwiaH HEPT TapKHOUIATH
ra3Hu Ba OeH3uH (pakcwsicuHu Hykatumra Tyrpu kemanu. (by #ykoTwm kazub
onuHaérrad HepT Mukgopura Hucbaran 0,8 man 20% raya OYIMIIM aHUKJIAHTaH).
Nimam aredT cudaruma xaBojan ¢oitnananui, He)T KOHUHU paCHOHAT UITUIATHIIT
maptiapuaan OyiaraH KyaykKHM €MUK HIDIATUIINAH - doiganaHumra  UMKOH
oepmaiiau.

Nuruu arent cudartuaa raznan doiganaHumi, HePT TapKUOUTATU SHTHI
YIJIEBOAOPOJIAPHU MYKATHUILTA Myl KYUManau, KyAyKHU €MUK UIUIATULITAa UMKOH
ApaTaJiy.

Arap xyaykaan HedT OuiaH OMprajivkiaa CyB XaM OJMHCA, UIIYM areHT
cudaruga xaBojaaH (oigananwica, 0apkapop HepT dMyIbCUSICH XOCHI OYnaju.
Arap ra3maH (Qodpmamanwica, yHra HucOataH Oapkapop OVnamaran — Hedr
IMYJIBCHUSICH XOCHII OYJIai Ba yIapHH aXPATHUII OCOH KeUasH.

I'a3 kyTapruunap Ty3WINIIH.

21-pacm. ['a3 Ba XaBO KyTapruujaapu CXeMacHu.

a)xallka TH3UMJIM Oup Katop KyTapruy; O0) wumam wmydranud Xaika
TU3UMIIIIA OUp KATOp KyTaprud, B) XajlKa TU3UMJIM WUKKU KaTOp KYTaprud; T)
XaJKa THU3UMJIM HWKKA KATOpJW  TOTaHAIM KyTaprud (OUpspUMKATOpJIN); 1)
['.A.babGanisH Ty3uauIuId KYyTapruy; e-Mapka3uil TU3UMITM OMp KaTop KyTaprud.

20-pacM1a KeNTUPHWIITAH TapX WITYM areHT XajdKa TH3UMUJAH XalaaTyBun
Oup KaTop KyTapruu Aed aTanaau.

Nirym areHT Xaifpaimn cucTteMacu Ba OOIIKA KYPUHUIIIATH KyTaprudiap
xaMm KyJutanwiaau.(21-pacm). Xankanu TU3MMHAA MIIYM areHT XalKacHJaH,
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WIUTATHAII KYBYpJIApYW TH3MAacH Ba KYTapyBUM KyBYypJap OpaMFUIaH Xaimaimo,
MaxcCyJIOT KyTapyBud KyBypAaH oimHamu.(21-pacm a). bup karop kyTaprudim
KyBypJiapaa, KyTaprud KyBypiapu nuametrpu 48 nan 89 MM rava aiipum xoJuiapaa
114 MM raga 6ynasu.

Uykyp Kyaykiaapaa KyTypyBUM KyBypJiap IOKOpH  KyBypjapura
3YPUKUILINHU KaMauTUPUII Makcaguaa MOFOHAIIN KyTapruwiapJaH
doiinananunaay. byHaa THU3MaHWHT IOKOpHCHTA KaTTa JAUAMETPIIH, ITaCTKH
KUCMHUIa KWUYUK JIHAMETPIM KyBypJap maxkamiaHaau. Kym axparunanuran
KYJIYKJIapHU MIUIATUIIA XaJIKa CUCTEMAaCH/IaH ra3 y3aTWJIaJIUraH KyTapruaiapaa
keHr ¢oinananunaan. Kyn Mmukaopaa kymu OViaran KyJayKjIapHU UIIUIATUILIA OUp
KaTop KyTapruuiu QuibTpraya TymHUpUO, KyIyK TyOura KyM YYKUIIUTa Wy
KyWMaclaH MUUIATUII MYMKHH. DyHIall Ty3WJIWMLUIA KyTapruyia WIIYd arcHT
KyTapyBuUd KyBYp TH3Macura OOIIMOK OpKaiu sMac, mMaxcyc mydra 1 opkamu
tymaau. (21-pacm 6.) KyrapyB KyByp TudmMacuHuUHT mMy(dTa 1 gaH macTku Kucu
«IyMuay 1e0 aTanajiu.

OuIbTp OpKaK KyAyKKa CYIOKJIMK OWjaH TymIaéTraH KyM KYTapyBUH
KYBYp «IymMuya»ra TylIaJud Ba y €pAaH 4YyKHO KOJIMalIuraH Te3JMKIa FOKOpHUra
YUKAJIU.

WKkky KaTopau KyTaprudiv KyBypHH kuxosnaumaa (21-pacM.B) KyBypHHUHT
TalKu Katopu (0y KyByp XaBO KyBypH 1e0 aranaau) KyJayKKa TymIaéTraH KyMHH
YUKAPUO OJIMIIHU OCOHJIAIITHUPHUILI MAKCaAUAa KyBYyp (QuibTpuraya TYIIHUPHUIA]IN.
Nyky KaTop KyBYPUHUHT TYIIMPUIUII YYKYpPIUTH KyAyK TaBcU(U Ba MaKCUMa
O6ocumusiaH kenuO yukubO anukianaau. CUKWIraH ra3 €Kd XaBO KyBYpPJIAPUHUHT
XaJKa KUCMHJIaH WYKU Ba TAlKU KyBypJiap TU3Macu OpaJIuFujaH xanaanaau. ['a3
CYIOKJIMK apallalliMacl 3ca WYKHU KyBypiap TU3MacujaH onuHagu. VKku Katopiau
KyTapruwiap/ia, TallKyd KaTop KyrtapruwiapHudr auamerpu 114, 102, 89 Ba 73 mm
KWINO, MYKK KaTOp KyTapruwiapHUHT guamerpu 73, 60 Ba 48 MM KHJIMO OJIMHAIN.
Tamky Ba MUKK KATOP KYTApTUWIAPHUHT JUAMETPUHU KyWHaarnya TaHjaanl sSxIiu
HaTwka Oepamu: 114x73; 89x48; 102x60 Ba 73x48MMm.

45-pacMpa. T) TallKd KyBYp THU3MAacH MOFOHAIM OYJIraH MKKU KATOPJIU
Kyraprud Kypcarwirad. IIoroHamyu THU3MaHMHI IIACTKM KUCMM HKKU KaTop
KYTaprUYHUHT OMPUHYM KAaTOpU «AyMuay» cu Aed atananu. JluameTpu KucKapraH
«IyM4ay» JIM KyBYp CYIOKJIHMK CAaTXM FOKOPH, KyMHU Kyl KyIyKJIapJaa KyJJIaHUJIaIu.
bynnaii KyBypiap KyAyKJaH KyMIIapHU 4YUKapuiiga Kyn kenaan. Kownmapna
OyHAall MKKM KaTOpiM KyTapruuiap OUp sSpUM KATOPIU KyTapruwiap Xam 1eo
aratnaav. KyMHM Ka3u0 ONMIIHM SAXIIWJIAIl YYYyH «IyMuyayHHM (QuibTpraya
TYLIUPWIAIN.
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Wkku KaTopiau KYTaprUYHUHT OMp KATOpAU KyTapruuyiaH addzamiiru
IIYHIAKW, YHUHT UIIYH OOCHUM Y3rapuim KaM OYiaay Ba CYIOKJIUK OKUMH KyM
3appavyajJapuHUHT KyAyK TyOuZaH ep o3acura YMKWIIMHU aximwiaian. Kynykau
KHUXO3Jallla UKKK KAaTOpJIM KYyTaprud y4yH Kyn KyByp Kepak Oymamgu, Oy aca
KyAYKHU MIUIATUII TAHHAPXUHH OIIUpaau. MycTaxKkaMJIOpBUM KyBypJlap TH3Macu
MycTaxkaM OynmaraH KyOyKjaap Y4YyH HMKKA KaTOpiAM  KyTapruwiapiaH
doitnananuIagm.

Kynykka uiram areHTHU MapkKa3uil CUCTEMaJlaH XaM Xailjaall MyMKUH
(21-pacm. ;). Mapkasuii cucreMazia UILIOBYHA OUP KATOPJIU KyTapruijia CHKHITaH
ra3 Kyaykia KyByp KHCMHUra Xaijanaau. ['a3 CylOKJIMK apajaliMacu 3ca Xajka
CUCTEMACH S’bHU TAlIKW Ba WYKU KyBYpJIap OpJIMFUJAH OJTMHAIH.

Mapka3uii  cucremMajga WOUIOBYM  KYAYKJIAPHUHT  KaMYWJIATH
KyHugarmiap: KyQyKHH WIOUIATHINIA CYIOKJIWK TapKUOWJard Kymjap KyBypJap
My(dTaCHHU €MHUPaIU Ba KyBypJlapHU y3u0 robopuirra cadbad 6ynamu. [lapbunmu
He(THU Ka3ub ONMIIAA WIUIATUII KyBypJjapujaa napaduHHA KOTHO KOJHINKA Ba
MaxCyJIOTHHM YTKazMail KOJUIIH MyMKHH.

3.Kommpeccop KyAYK YCTH KHMX03JIapu

Kommpeccop Kyayru ycTH apMarypacd VYpHaTWIHO, Yy  KyayKKa
TYIIUPWITAH KYBypJiap THU3MAaCHHU KYTapull, KyBYypJlap OpPAJAUFUHM 3WUYJIAIl,
KYyAyK MaxCyJOTMHM YMKHUII YU3WUFUTa WYJUIAll Ba CHUKWITAH ra3 €Kd XaBOHU
KYAYKKa NYHAJIITUPUII YIyH XU3MaT KUJIA]IH.

Kynyk  TaBcudura kapa® Xap-xwi  Typlaard  apmarypaiapjaH
doitnananunaan. Arap KyAayk OOCHUMM MIIJIATHIN BaKTHUJa yHYa KaTTa Oyiamaca,
Ovp €KW MKKW YUKHIILTH SHTUJ TYpAard apMaTtypajaas ¢oiaananuiaim.

Kynykuu wira Tymapuin Ba HIJIATUIN jKapaéHIApUHU OakKapuIill YUyH,
WIUIATUILI BaKTUAA yUYpalIuraH MypakkaOIUKiIapHu Oaprapad 3Tuil, KyayK yCTH
YKUXO03JIapu YMKUIIK Ba Ta3 Xalaaln Yu3uKiapy OniiaH TabMUHJIaHTaH Oyiaau. DHT
coAja KOMIIPECCOP KyJAyFu YCTH KUX03U 46-pacM/ia KEITUPHUIITAH.

22-pacMm. KomnpeccOp KyAyFu yCTH RKUX03TaHUII TapXH.

4. T'a3nmu@T KyAyKJIAPUHA MIITA TYLIHPHILL.
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Kynykuu wira Tymmpumiga uirdyu areHTH KyTapriud KyBypIapHUHT OCTKH
KHCMHUTa4Ya WyHaITHPUIaAU. XalKadu CUCTEeMaIN OUp KaTOpJId KyTapruyaa xajiaka
KHUCMHUTA XaWjJajaauraH WIIYM areHTH CYIOKJIMKHM IlacTra Kapad CUKajad Ba
Tyougaru OOCHMM KaTjiaM OOCHMHUJAH OIlNTaHAa, CYIOKJIMKHHUHT OHp KHCMH
Karjgamra xam xavganaan. FOTwiran CyroKIMK XaXMU KYTyKHUHT MaXCYJIOPIIHK
ko PUIMEeHTH Ba CYIOKIWKHUHT XaWJajaull BaKTHTra OOTVIMK. KyTaprud
KyBypJIapWjIla CYIOKJIMK CATXHHUHT KYTapWIMIIATA MOC paBHINJA WITYA
areHTUHUHT 60cuMu xam opTud Gopaau. KyByp opTku Kucumaa (axika KUCMHJIA)
CYIOKJIMK caTxu KyTaprud KYBYpJIApHUHT OolIMoruraya
nacaraHuja,KyTapruyjgard  CyOKJIMK  caTXM  KyTaprud  KyBYpPJIAPHHUHT
OomMorurava nmacaranujia, KyTapruyjard CYIOKIWK caTXd FOKOpPH KaiMartra sra
Oynaau. Mirum areHTHHUHT 0ocuMu Oy maiTaa MakcuMaln Kaiimarra ara 0ynuo, Oy
O0O0CHM HIITa TYIIUPUII O0CUMU A0 aTanaiu.

By Gocumpa ummam areHTH KyTaprud KyBypJapra yTuO YHJard CyROKIHK
CaTXMHU KyTapaJu Ba Oy CYIOKJIMKHU KUCMaH raznarupanu. Hatwxana kyaykinan
CYIOKJIMK KE€CKWH OTWJIaJu. byHJaH CyHr, caTX macain0, KyBypaJIpHUHT UyKHUIIN
Kamasd, KyTaprud KyBypJapHUHr OomMoruga OOcCMM KaTiiam OOoCHMHIa
HUcOaTaH macasid, OTUJIaUTraH CYIOKIMK MUKIOPH xaM macasau. Katinam 6ocumu
Ba KyIyKJard CYIOKJIUK caTxd OoCHMH opacuaaru (apk TabCHpHIa KaTiaaMIaH
KyJIyKKa Kapa® CYIOKIHMK OKa OoIUIaiau Ba MablyM MyAdaTAaH CYHT KaTjaM
OwaH KyTaprUyHUHT WIMM MYHTa3aM paBumijga Oynamu. Kyayk Hopman Xojatia
uniai oonuiaiiM Ba mryHjaan Oonuiad xaiaanaaurad MY areHTUHUHT OOCUMU
noumuil OynuO y uirdm 6ocumu 1ed atanaiy.

Kyaykan wmra tymupum OOCHMH KyTaprud KOHCTPYKIHACH, KYIyK
IUaMeTpH, KyIyKIard CYIOKJIMK CaTXd Ba KyTaprud KyBYPJIAPHUHT CYIOKJIMKKA
YyKHUII 1apacura OOTJIUK.

bup xatopsu xankanu cUCTEMAalaru KyTaprus yuyH
P =*0/10*D? \ D**d?;

bup xaropsin mapkaszuii cucremagaru Kyraprud y4yH

P, =h*0/10*D°/d;

Makcumai yiira TyIApUIl 00CUMHU:

P vax = L*P*0;

MuHyMan unira Tymapui 00CuMu:

Pummin:h*p*g;
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Oy epaa h - umram areHTH XalJamuIId HATH)KAcKAa KyTaprud KyBypriapaa
caTX KyTapuiIulIy;

] - xyaykgarn CyOKJIMK apajllIMAaCMHUHT ypTaya COJIMIITHpPMA
OTUPJIUTH;

D - MycraxkamyioBuM KyByp nuamerp; d - KyTaprud KyBypiapu
IUaMETPH;

L - Kyraprud KyBypiapH y3yHJIHIH.

5. Mmra tymupuin 00CMMHUHYA NACAUTHPHUIN YCYJLIAPH.

Opatna raznudT KyAyKJIApUHU HINra TYHIUPUIL YYYH WUITYH OOCHUMHHHU
TaxMUHJIAIl KOMIIPECCOPHUHT IOKOPY KYUWIaHUIIMHY Tanad Kuiaau Ba 0ab3aH yHU
TabMUHJAm KuhuH. UIyHUHT y4yH MMKOHHM OOpHMuYa KYJIyKHU HINTa TYIIHPHUII
OOCHUMUHU MAaCAUTUPUII YOPATAPUHH KYPHIIl KEPAK.

Nira tymmpuiin 60CUMUHY MTACAUTUPUIITHUHT KyWHAAry yCyJutapu
MaBXY:

I. Karnamra cyroknvk Xxaipam ycyiaud. By ycyn CYIOKIMKHU SIXIIA
I0TaJIMraH KaTjiamiapaa MyBadakuaTiu KyJmlaHuiaaau. byHaa kyraprud KyBypiap
Ba XaJlka KMCMHUTa OUp BaKTHUHI y3Huaa Karra OOCUM TabCUPHUIA WIIYM areHTH
xalnab, KyIaykJard XamMMmMa OYKW4Y - eNKuwiap Oup Hewa coatra OepKuino
Kyhunanu. By BakT MoOaliHMJa CYIOKJIMKHMHT OUp KUCMHM Katjamra yTaju Ba
KYJIyKJla CYIOKJIUK caTXH macasiiav. Mmdum areHTUHU MKKUHYM MapTa XaiaraHja
XaJKa KUCMUJAH CYIOKJIMKHU KyTaprud KyBypJiapra CHUKHO, KyJAYKHH T€3 HIITa
TYIIUPUIIT UMKOHUSITH TYTUJIA]IH.

2. Kyrapruu KyBypiapuHH 3yalTHpUII YCYJIH. By yCyiaHU Maxcyaaopiauk
K03 GUIIMEHTH MacT OyJraH Kyaykiapa KyJail TaBCHUsl dTUIIA IH.

3. Mapka3uii cuctemMazaH XajJKaJd cucTeMara YyTUll. by ycynHH
KyJUJIalja JacTaBBajl KyTaprud KyBypiiap OpKajld UIIYM areHTUHU Xaijaal xanka
KUCUMJaH CYIOKJIMK apajiammacu ojuHaaud. Kyayknan Oup KHCM  CYHOKJIHK
OJINHTAHJIAH CYHI KYTaprUyHM MAapKa3MMCUCTEMAJaH XajKaJlu CUCTeMara
yTKa3uiaau, SbHU XajKa KUCMMIra MIIYM areHTH Xaiaanumd KyTaprud KyBypJap
OpPKaJIA CYIOKJIMK apajlalliMacy OJIMHAIN.
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4. Kytapruu KyBypJapHU MabiyM >KoWiapia TemuO Kyiuil. MabiyMKu
UIIYM areHTHMHHW Xaijam »kapaeHuga Oy areHT KyTaprud KyBYpJIApHUHT
OommMorura eTrMaryH4a YyHIard CylOKIUMK rasjamMaian. Arap KyTaprud
KyBYPHUHTI OOIIMOI'HM/IaH IOKOPUPOK OUp eKu Oup Heua xKoWHJa Maxcyc TEIIUKIIap
KOJIMPUJICA, XaJKa KHUCMHJIA CYIOKJIMK CaTXM KamalraHu capu Oy TelIHKIap
OpKQJIM MIIYM areHTU KyTaprud KyBypiiapra yTHO CYHOKIMKHHM T€3 Tas3jiallThpa
Oonutaiiiv Ba KyIyKHH MIIra TYIIUPHII Te31alu0, NI OOCUMHUHY MacalTUPHILI
UMKOHUSATH Naigo Oymanu. JIekuH kyayk MyHTa3aMm unuiaid OolularaHjaH CyHT,
MaxCcyc TEHIMKJIap OpKaJIM KyTapruura yTaJurad MIIYd ~ areHTHHHHT
cap(paHUIIMHY TEXalll MaKCaauaa TEIIMKIAp YPaHTWITaH KoWjapaa Maxcyc
UIIra TYIIUPUII KJIallaHJIapyuHU YpHATHIL Makcaara MyBOo(QpUKAMD.

6. I'azimdT KyayKJIApUHU MIUIATHIIIA MEXHAT Ba aTPOP-MyXHUT MY-
xo¢a3zacu.

laznudT KyaykIapuHUHT HOpMall MIUIAIMIAa KyWUJard IiapouTiiap
XaJIaKUT Oepajau: KyM THUKUHJIApU Taijo OyJIWINW; Ty3Jlap YyKHUIIH, KyTaprud
KyBypJiap Ba MaxCyJIOT WyHajmaJuraHn KyBypJjapaa mnapaduH KOTHUO KOJIUIIY;
MaxcCyJIOT OJIMHAJUTaH WyHAIUIITHUHT U(DIOCTAHUIIIH.

KyMm Ttabcupu Ba KyM THUKHHM Taig0 OyJUIIMIa Kapiiv KyWuJaru
Tagoupap KyJIaHUIAIN:

1. Maxcyc mTynepiap eplamuaa OJIMHAJWTaH CYIOKIMK MHKIOPHHH
OolIKapuII.

2. KyTaprud KyBYpJIADHUHI UYKHII YYKYpJIWUTHHUA Y3TapTHPUIL Ba
y3rapyBuaH KECUMJIM KyTapruujiapaan (o jamaHuiil.

3. KynykHu oxucTta uira TYIIUPHII ShHU OJIMHAIUTAH CYIOKIUK MUK-
JIOPYHU CEKWH acTa omupud Gopuii.

4. Moc kenagurad KOHCTPYKUIHSUIM KyTapTud TYILIUPHILL.

lazmudT KyAaykiapuHd UWOUIATHINAA MEXHAT Myxodazacu Ba arpod
MYXUTHH MyXxodasa KWJIUII Makcaauaa Kyduaara Taaoupiiap oaxapuiaam.

a) Kynyk ycTu yCKyHallapuHUHT 3UYJIUTHHY (T€pMETUKIUTUHN) MyHTa3aM
Ha30paT KWJIUO TYpHILL;

0) Ltyuep Ba dhaHeIy NpokIaaKaIapHU y3 BaKTUAA AIMAIITHPHUILL
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B) Apmartypa unman 6ocumugad 1.5 6apaBap r0okopu 60cHM/Ia OIPECCOBKA
KUJIMHUIIIN;

r) Iloptnam papaxacuraya eTajurad apajnaiiMa Maigo OyIHIIUHUHT
OJIIMHU OJIMII Makcaauaa KOMIpeccopiap >Koijamran Oyaka Ba OMHOHU JOUM
IaMOJIIaTUO TYPHIIL
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Tuzuvchi: «Neft va gaz konlarini
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assistenti. A.l.Abdirazakov
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«Neft va gaz konlarini ishga va tushirish
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«Neftva gazquduglarini sinash» fanidan amaliy ishlarni bajarish uchun uslubiy
Ko‘rsatma.

Uslubiy ko‘rsatma «Neft va gaz quduqglarini sinashy» fani bo‘yicha o‘quv
rejasiga muvofiq 5311900 — “Neft va gaz konlarini ishga tushirish va ulardan
foydalanish” bakalaviriyat talim yo‘nalishi bakalavrlari uchun tuzilgan.

Ushbu uslubiy ko‘rsatma talabalarning fan bo‘yicha olayotgan nazariy
bilimlarini amaliy ishlari bilan boyitish va ularni neft va gaz quduglarini sinash
texnologik jarayonlarini to‘g‘ri tashkil qilish yo‘l yo‘riglarini ko‘rsatadi. «Neft va
gaz quduglarini sinash» fani bo‘yicha amaliy ishlarni olib borish bilan birga neft va
gaz quduglaridan mahsulot olish hisob-kitobini o‘rganishga yordam beradi.

Uslubiy ko ‘rsatma “Neft va gaz konlarini ishga tushirish va ulardan
fovdalanish” kafedrasi “ "~ 201 yildagi kafedra yig ‘ilishida muhokama
qilingan( Ne__bayonnoma ).

Uslubiy ko rsatma QarMII “Neft va gaz” fakulteti uslubiy kengashining

(L3 »

201  yildagi yig ‘ilishida muhokama gilingan( Ne__bayonnoma

Uslubiy ko ‘rsatma QarMII uslubiy kengashining “ "~ 201

vildagi yig ‘ilishida muhokama gilingan( Ne _bayonnoma ).
© Qarshi muhandislik iqtisodiyot instituti, 2018

Kirish
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Tavsiya etilgan uslubiy ko‘rsatma 5311900 -«Neft va gaz konlarini ishga
tushirish va ulardan foydalanish» yo‘nalishida ta’lim olayotgan talabalar uchun
«Neft va gaz quduglarini sinash» fanidan o‘tkaziladigan amaliy mashg‘ulotlar
uchun mo‘ljallangan.

«Neft va gaz quduqlarini sinashy» fanidan tasdiqlangan namunaviy dasturga
muofiq amaliy mashg‘ulotlarga 18 soat ajratilgan. Namunaviy dastur asosida
tuzilgan ishchi dasturda fanni o‘rganishning har bir bo‘limi bo‘yicha amaliy
mashg‘ulotlarni bajarish uchun alohida maslahatlar berilgan.

Ushbu uslubiy ko‘rsatmada esa har-bir bo‘limda o‘rganilgan nazariy
bilimlarni mustahkamlash magsadida amaliy mashg‘ulotlarda echiladigan
masalalar, ularning echilshi va qo‘llaniladigan adabiyotlar ro‘yxati ham keltirilgan.

Bu uslubiy ko‘rsatmada fanni o‘rganish uchun zarur bo‘limlar bo‘yicha
namuna sifatida masalalar keltirilgan. Har bir masala bo‘yicha variantlar keltirilgan
bo‘lib, talabalar o‘z bilimini mustaqil sinab ko‘rish imkoniyatini beradi.
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Mavzu: Neft va gaz quduglari qudug tubini loyhalashtirish
Quduq tubi konstruksiyasi deganda quduqning tizimining elementlari o‘zaro
bog‘langanligi tushuniladi — mahsuldor gatlamning oraliglarini mustahkamlash,

1-amaliy mashg‘ulot

qaysiki quduq tanasini turg‘unligini taminlaydi, bosimli qatlamlarini o‘zaro ajratib

turish, gatlamga texnik-texnolgik ta’sir utkazish,tamir izolyasiya ishlarishi olib
borish, shuningdek uzoq vaqt davomida optimal debit bilan ishlatish imkonini

beradi.

Neft uyumlarini geologik joylashishi sharoiti , mahsuldor gatlam tashkil topgan

jinslarining kollektorligi va xossalari bog‘liq holda,qo‘yidagi to‘rta asosiy ishlatish

ob’ektlariga ajrtiladi.

Bir jinsli, mustahkam, granulyarlik va yorigliyligi turdagi kollektorlar. YAqin
atrofda gazga to‘yingan va suvga to‘yingan gorizontlari mavjud emas.

Bir jinsli, mustahkam, granulyarlik va yorigliyligi turdagi kollektorlar.Qatlam
ustki qismida — gaz do‘ppsi yoki yaqin atrofida bosimli ob’ektlarining

joylashlashgan.

Litologik tarkibiy jihatidan bir jinsli va bir jinsli bo‘lmagan kollektor, filtratsiya
tavsifiga ko‘ra g‘ovak va darzli kollektorlarga tegishli, mustahkam va
nomustahkam jinslarning tartibi tavsflanadi, har xil gatlam bosimli suv va gaz

aralashmali gatlamchalar mavjud.

Kuchsiz sementlashgan ,granulyarli, katta g‘ovakli va o‘tkazuvchanli, normal va
past gatlam bosimli kollektorlar. Uning ishlatishda qudugdan qum kelishi va
gatlamning buzilishikuzatiladi.

a J 5 2 J
il i
f 5 a 1 1 :
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1-rasm. Qudugq tubining asosiy turi.

1- himoya tizmasi; 2-sement halqgasi; 3--perforatsiya -hududi; 4- mahsuldor gatlam; 5- tizma orti

pakeri; 6-tizma filtri; 7- filtr ilgagi; 8-suvli gatlamlar; 9-dumcha filtr; 10-graviyli filtr; 11- Kirib

borish hududi;12-tamponaj eritmali filtr;

1-rasmda quduq tubining asosiy konstruksiyasi tasvirlangan.
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Ochiqg qudug tubli konstruksiyasi —(1-rasm. b-g)tompanaj eritmalarining nojiya
ta’sirlari natijasida qatlamning kollektor xossalarini yomonlashishida
foydalaniladi. Mahsuldor gatlam sementlashmagan filtr yoki ochiq goladi.
YOpiq tubli qudug konstruksiyasi — (1-rasm. a) birgalikda yoki alohida shlatish
uchun pastdan-yuqoriga garab ularni ishlashni ta’minlashmaqgsadida mahsuldr
gatlamlarni bir-biridan izolyasiya gilish lozim.Mahsuldor gatlamni bir-biridan
ajratish maqgsadida yaxlit yoki yashirin tizmani sementlash albatta lozim.
Aralash turdagi qudugq tubi konstruksiyasi — (1-rasm. d,e) qudug tubi ochiq va
yopiq konstruksiyasining elementlarini birgalikda qo‘llashdan iborat.Bu kabi
konstruksiyalarni bir jinsli uyumlarda bosim ostidagi gorizontlar ustki gismi
yaqinidagi ob’ektlarni izolyasiya qilish uchun ishlatish magsadga muvofig.

Bu kabi konstruksiyadagi quduqg tubi - qum keladigan quduglar uchun qudug
tubiga suniiy tusuvchi moslmalar quyish, gaysiki qudug tubiga qum kelishini
oldini oladi. SHu magsadida mexanik filtrlardan (1-rasm. j) yoki utkazuvchi
materiallardan foydalaniladi.

Bir jinsi qatlam deb butun qalinligi bo‘yicha litologik jihatdan bir jinsli bo‘lgan,
gatlamchalarda nisbatan bir biriga uxshash bir xil filtratsiya xossasiga va bosimga
ega, fagat neft yoki gaz, yoki suv bilan to‘yingan bo‘ladi. Qatlamchalarning
utkazuvchanligi oltita sinfning chegarasidan tashqariga chigmaslik kerak: 1) k=1
mkm?; 2) k=0,5+1mkm?; 3) k=0,1+0,5mkm?; 4) k=0,05+0, 1 mkm?; 5)
k=0,01+0,05mkm?; 6) k=0,001+0,01 mkm?.

YUgqori, o‘rtacha va past gatlam bosimi mos ravishda qo‘yidagicha bo‘ladi.
grad pea:> 0,1 MPa/10 m;

grad pea:= 0,1 MPa/10 m;

grad pea< 0,1 MPa/10 m.

Anomal past bosim deb qo‘yidagi bosim hisoblanaldi

grad pea< 0,1 MPa/10 m;

anomal yuqori bosim deb qo‘yidagi bosim hisoblanadi.

grad pgar=> 0,1 MPa/10 m.
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2-amaliy mashg‘ulot
Mavzu: Mahsuldor gatlamga kirish usullarini tanlash metodlari
Hisob kitoblarni osonlashtirish uchun ayrim iborlarni kiritamiz, neft va gaz
gatlam fizikasidan foydalanamiz:
Gidrostatistik bosim P — quduq usti garalyotgan kesimidan suyuglik ustunining
balandligi bosimi:
Prer 0-,.9Z, (1)
Bu erda P,.,- gidrostatik bosim, Pa; _ - yuvuvchi suyuglikning zichligi, kg/m?;
g — erkin tushish tezlanishi, 9,8 m/s*; Z — quduq ustitdan garalayotgan kesimgacha
masofa, m.
Amaliy hisob kitoblarga osonlashtirilgan formulalardan foydalanamiz
P. 000l Z (2)

Bu erda P,., - gidrostatik bosim, MPa; _ - yuvuvchi suyuglikning zichligi, kg/m®;
Z — qudug ustitdan garalayotgan kesimgacha masofa, m.

Qatlam bosimi Py — utkazuvchan tog* jinslaridagi g‘ovakliklarida suyugliklarning
bosim ostida joylashishi.

Qatlam bosimining anomallik koeffitsienti — k, — gatlam bosim bilan quduq ustidan
qaralyotgan kesimgacha bo‘lgan chuchik suv (p; =p,=1)ustuning statik bosimi
orasidagi munosabat.

ks = Ppi/0,01Z (3)
Agar k, =1 bo‘lsa, gatlam bosimi normal deb hisoblanadi. Agar k,>1, bo‘lsa gatlam
bosimi kutarilgan yoki anomal yuqori deb hisoblanadi; k,<1 — pasaygan yoki
anomal past.

Y Utilish bosim indeksi k, — qaysiki gatlamga yuvuvchi suyuglik yutilishi sodir
bo‘ladi.

Y Utilish bosim indeksi k, — gatlamga yuvuvchi suglikning yutilishi sodir
buladigan bosim bilan quduq ustidan garalayotgan kesimgacha bo‘lgan masofa
balandligi statik chuchuk suv ustuning bosimi urtasidagi munosabat:

ko= Po/Z, (4)
bu erda P, — gqatlamga yutilish bosimi, MPa; Z, — garalayotgan kesimdan qudug
ustigacha bo‘lgan masofa, m.

69



Y Uvuvchi suyuglikning nisbiy zichligi po — yuvuvchi suglikning zichligi bilan
chuchik suv zichligi nisbati:

Ko = pi/ pv (5)
pj — yuvuvchi suyuglikning zichligi, kg/m?®; py - chuchik suvningsh zichligi kg/m°.
Burg‘ilash jarayonida neftgazsuv paydo bulishi va yuvuvchi suyuqlikning
yutilishini oldini olish uchun qo‘ydagi tengsizlikka amal qilish tavsiya etiladi:
ka<pO < kp (6)
Kerak buladigan yuvuvchi suyuqlikning nisbiy zichligi qo‘ydagi formula bilan
aniglanadi

po=KpKa (7
Ko — zahira koeffitsienti, uning qiymati qo‘yida ko‘rsatilgan.

Ruxsat etilgan zahira koeffitsientilari

Qudugning chuqurligi, M......cccoviiiiiee e 0-2000 1200-2500
>2500
Qatlamning bosim differensiyali, MPa ...................... 1,5 2,5
3,5
Ro‘xsat etilgan qiymati Kp ....coooovviiiiiiniiiiin 1,1-1,115 1,05-1,10
1,04-1,07
a & 8
-
: g
i 2
| .
\ |
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1-rasm. Mahsuldor gatlamga kirish usullari:
1- himoya tizmasi; 2- sement toshi; 3- neftliyli gatlam; 4 — suvliyli gatlam; 5 -
ochig qudug tanasi (stvol); 6 — paker; 7 — filtr; 11 — mahsuldor gatlam;
Mahsuldor gatlamga kirish usullarini tanlash metodlari
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Mahsuldor hududiga gatlam hududiga kirish usullarini tanlashda quydagilarni
hisobga olish lozim.

a) loyihaviy quduqg chuqurligidan mahsuldor gatlam ustigacha hamma
intervallarning utkazuvchanlik son giymatini anriglash kerak, mahsuldor
gatlamning galinligiga boho berish lozim.

v) utkazuvchan gatlamlarining to‘yinganlik tavsifini, ya’ni unda aynan bir xil
suyuglik yoki har xil suyuglik mavjudligini yoki aniglash lozim(birinchisi - suv,
ikkinchisi — neft, uchinchisi gaz);

v) mahsuldor gatlam hududidag tog‘ jinslarini mustakamligini aniqlash lozim,;

g) mahsuldor gatlamdagi gatlam bosimi anomalligi koeffitsientini hisobga olgan
holda va yuqoriroqda joylashgan gorizontlarning utkazuvchanligi va burg‘ulash
jarayonida mahsuldor galinlikning burg‘ulash eritmasi bilan ifloslanish darajasiga
baho berish lozim.

Masalan: Variant A. Mahsuldor gatlam 2000 m chuqurlikda yotadi va uchta
utkazuvchan gatlamchalardan tashkil topgan (har birining galinligi 7-8 m): birinchi
va ikinchisi neftga to‘yingan, ikkinchisi esa suvga to‘yingan. Umumiy qalinligi -
80 m, gatlam bosimi Py, = 19-20 MPa. Mahsuldor gatlam yuqorisida galinligi 25
m argillitlar, undan yugorida — suvga to‘yingan qumtoshlar gavatlari mavjud
dolomitlar yotadi — gatlam bosimi Py, = 22 MPa (2-rasm).

Echilishi

1. Mahsuldor gorizontning galinligini, utkazuvchan gatlamchalarning sonini,
ularning to‘yinganligini bir jinsliyligini, shunga etibor berish lozimki, neftni olish
usullari ichidan tanlab olib, ikinchi va uchinchi usullar () ushbu talablarga javob
beradi.
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2-rasm.Mabhsuldor gatlamni ochish tarxi (sxemasi):
1,2,3 — mahsuldor gatlam; m — mahsuldorlik gatlamining galinligi

Echim.Mahsuldor gatlamning baholash kalinligini, o‘tkazuvchan qatlamchalar

sonini, bir bir jinsliyligi va ularni to‘yinishini, hisobga olish lozim, neftni selektiv
71



usul bilan olish talab etiladi, ikkinchi va beshinchi (nazariy qismga garang)
usullari, gqaysiki ushbu talablarga javob berishi lozim.
2.Anomallik koeffitsientini qo‘yidagi (3) formula bilan topamiz:

Ka = P/0,01Z
ke = 19,0 + 20,0/(0,01*2000) = 0,95 + 1.,0;

Ka = 22,0/(0,01*2000) = 1,1.
Agar ikkinchi usuldan foydalanganimizda, quyidagi (7) formula bilan topiladigan
yuvuvchi suyuglik kerak bo‘ladi.

Po= kpka

po=1,05-1,1 =1,15,

bu erda k,=1,05 (1-betga garang)
Mahsuldor gatlamga gidrostatik bosim
P.. [ Z.

ICcr - afcg
P.r=0,01-1,15-200 = 23,0 MPa.
Mahsuldor hududdagi gidrostatik va gatlam bosimlari ayirmasi

Prer - Rpi =23,0-19,0 = 4,0 MPa.

Agar suv asosida eritmadan foydalanilsa, mahsuldor qatlamning o‘ta kuchli
ifloslanishi ko‘zatilishi mumkin.

4. Agar beshinchi usuldan fodalansak , yuvuvchi suyuglikning nisbiy zichligi
qo‘yidagicha aniqlanadi

po=1,05-1,0 = 1,05

Mahsuldor gatlamga gidrostatik bosim

P.r=0,01-1,05-200 = 21,0 MPa.

Unda

Prer - Rpi =21,0-19,0 = 2,0 MPa.

Ushbu usul, ikkinchi usulga nisbatan ikki marta kichik.

SHunday qilib, bu erda beshinchi usuldan foydalanish magsadga muvofig.

3-amaliy mashg‘ulot

Mavzu:Burg‘ilash quvurlarida gatlamni sinash
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] Quvur sinagichlar quyidagi asosiy

I _sm gismlarini uz ichiga oladi: filtr, paker, bosh va
4 1 tenglashtiruvchi ishga tushirish klapanlar,
: _ye berkituvchi va sirkulyasiya klapanlaribilan
= sinagich o‘zi.Ushbu sinagichlar quduglarni bir,
ikki, ko‘p (sikl)davrli rejimlarda sinash uchun
mo‘ljallangan va ishlatish tizmasi tushirilgandan

tadqgiqgotlar olib borish uchun ham
mo‘ljallangan.

4
5
6
7 so‘ng ochiq quvurlar tizmasida quduqda
8
g

1-rasm. Qudugq devoriga berkitilgan pakerli
sy gatlam tuldirgichning umumiy sxemasi: 1-
2k qudug usti uskunasi; 2, 5 — burg‘ilash quvuri; 3- rotor; 4-
Aessass  tukib olish klapan; 6- kompensator; 7-ko‘psiklli
[\ 1 schinagich; 8- manometrli namuna olgich; 9, 11- mos
. - \*‘\l 12 ravishda yuqori va qo‘yi pakerlar; 10- mangometrli filtr;

A7~ 13 12-tayanch yakori; 13-manometr

:'::-II I
iyl

3-rasm. Quduq tubiga tayanuchi bir pakerli gatlam
sinagich jamlamasi sxemasi:

1,4-burg‘ilash quvuri; 2-sirkulyasiya klapani; 3- yugori manometr; 5-
berkitiuvchi-burimli klapan; 6- sinagich; 7- yass; 8- paker; 9,12- (UBT)
og‘irlashtirilgan burg‘ilash quvuri (OBQ); 10- qo‘yi manometr; 11-filtr;
13- tayanch bashmagi.
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4- rasm.Quduq tubiga tyanuvchi “oyoqli” ikki pakerli gatlam sinagich
jamlmasi sxemasi:

1-tez almashtiriladigan quvur; 2-namuna oladigan kran; 3-rotor stoli; 4-preventor zadvijkasi; 5-
burg‘ilash quvuri tizmasi; 6- sirkulyasiya klapani; 7-yuqori manometr; 8-burg‘ilash quvuri; 9-
burilub-yopuvchi

ikkitsiklonli klapan;10-gatlam sinagich; 11- yass; 12-paker PS; 13- KVDasosiy

1-jadvalda. Ikki sikli ishga tushuvchi uch turdagi
platlam sinagilarining tasnifi berilgan.

Qatlam sinagichlarinig asoiy elementlaridan biri
silindrik siquv pakerlari hisoblanadi.Ularining
tasnifi 2- jadvalda keltirilgan.

Tabannua 2.1

Hoxasavean KHH-2M-146 KH-2M-85

Juamerp BHCmHETO KOpnyea, MM 146 95
Jluamerp cKBaHHLI, MM 190-295 108-161
JMaMerp nakepyiomero aneMenTa, My 170-270 95-145
MagcuMannuas A 0AN0r0 yasa, M 23 2,5
Jlmna noanoil KOMIOHOBKK, M 16,2 15,18
Macca, kr:

vaaa 200 100

MOHOTO KOMILICKTA 120 910
Honyerinaiit nepenaa aasaenns na naxepe, Mlla 35 35
Jonycriman zafoinan remneparypa, “C 170 170
Jonycruman ocesas narpyaka, kH:

AP CHRATHN 300 100

NpH PacTAXKEHHN 600 250
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Tabanwnua 2.2

HIP-65

Hoxasaren NoP-176 | 1NI-146 | [MHP-146 M-95 MpP-95 I11-65
Bremuuit anamerp, mm:
Kopnyca 178 146 146 95 495 67
NAKePYIoIero age- 245 170 170 109 105 67
MeHTa
To xe 270 180 180 115 115 78
" 190 1495 135 135 87
20 220 145 145 92
Ocenas Harpvaka nps 150200 [ 100-120 | 100-120 60—80 60580 15-30
nakeposanmi, xH
Jlonyctumuit nepenaj 5 H RS} 35 35 5
Aaenenns, Mlla
Jlauna nakepa, My 2373 2300 1633 1525 1435 1410

67
67
78
87
92

15-30

35

1450

4-amaliy mashg‘ulot

Mavzu:Quduglarni perforatsiya gilish texnikasi
Mahsuldor gatlamni ochish ikki marta malaga oshiriladi: birlamchi —
burg‘ilash vagqtida, ikkilamchi — qudugni mustahkamlovchi tizma bilan
mustahkamlangandan keyin perforatsiya gilish. Mahsuldor gatlamni qudug
mustahkamlangandan sung perforatsiya qilib ochish - uning qurilishida muhim
ahamiyatga ega bulgan jarayonlardan biri bo‘lib hisoblanadi, gaysiki keyingi

qatlamdan flyud olish va sinash ishlari unga bog‘liq bo‘ladi.

Umumiyolganda gatlamni perforatsiya bilan ikkilamchi ochishda albatta suyuqlik
gavatini (5-10 mm), pulat quvur devorini (6-12 mm), sement toshining galinligini
(quduq diametrining aniq o‘lchamiga bog‘liq ravishda 25-50 mm va undan katta)
engib utish lozim, shuningdek quduq tubi zonasidagi tulib tigin hosil gilgan
kollektorlarni, gqaysiki kollektor turi va burg‘ilash ochish vaqtida salbiiy tasr
hududining joylashishiga bog‘liq holda, uning uzunligi 40-50 dan 100-150 mm
gacha va udan ortiq masofada joylashishi mumkin. Perforatsiya jarayoning asosiy
vazifasi —aytib utilgan tusiglarni engib utib va quduq bilan gidrodinamik alogani
urnatish lozim, shuningdek qudugq tubi zoanasini utkazuvchanligini oshirish va

ogim olish jaryonlari har xil tadbirlarini samarali amalga
oshirishnita’minlash lozim.

Quduglarni burg‘ilash usullari.
O‘qli
Torpedali
Kumulyativli
Birinchi uchta perforatsiya usuli konlarda geofizik partiyalar
tomonidan ularda mavjud bo‘lgan asbob-uskunalar yordamida
amalga oshiriladi.

Suyuglik-qum ogimili perforatsiya

Suyuglik-qum ogimili perforatsiya neft konlari mutaxassislari va
texnologik jihozlari bilan amalga oshiriladi.
Qudularni o‘qli perforatsiyasi
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Quduglarni ugli perforatsiya gilishda, qudugqga kabel orgali uq otish asbobi
tushiriladi, u bir nechta (8-10) gismlardan tashkil topgan, kamor-12,5 mm uglar
bilan uglangan. Kamorlar portlovchi modda va detonatir bilan tuldiriladi. Elektr
impuls berilishi natijasida otilish sodir bo‘ladi. Uq tizmani va sement toshini tishib,
tog* jinsiga kirib boradi.

O‘qli perfaratorlarning ikkita turi mavjud:

Gorizontal stvoli perforatorlar. Perfaratorning radial ulchamlari kichigligi sababli
stvol uzunligi uta kichik;

Quduqg markaziy o‘qiga nisbatan perpendikulyar bulgan, ugning uchish
yunalishining oxirida gorizontal yo‘naltirgichli, vertikal stvolli perfaratorlar.

Uqli perfarator PB-2 bir nechta seksiyadan tashkil topgan bo‘lib, ularining har biri
PM (portlovchi modda) kamorlari mavjud. Stvollar ug bilan uglangan va
zichlovchi qoplama (prokladka) lar bilan berkitilgan. YUgqori seksiyada ikkita pilta
qurilmasi (zapalngx) mavjud, ya’ni ular kabel orqali tok berilganda ishga tushadi.
PM ning ko‘p martalik yonishi natijasida kamordagi gaz bosimi 2 ming MPa ga
etadi, buning natijasida uq otilib chigadi.

Quduglarni torpedali perforatsiya qilish

Torpedali perforatorlar kabel orgali tushiriladigan va diametri 22 mm li
portlovchi snaryadlar otadigan aparatlar bilan amalga oshiriladi.
Ichki PM zaryadi bitta snaryad uchun 5 g teng. Aparat ikkita seksiyadan tashkil
topgan bo‘lib, har biri ikkitadan gorizontal stvolga ega. Snaryad giya turdagi
detonator bilan jihozlangan. Snaryadni tuxtash vaqtida ichki zaryadning portlashi
sodir bo‘ladi va atrofidagi tog* jinslarining silkilanishiga olib keladi. Kameradagi
PM ning massasi — 27 g ni tashkil giladi. Sinov natijalarida shuni kursatadiki
kanallarning chuqurligi 100-160 mm, diametri esa — 22 mm ni tashkil giladi.
Filtratsiya yulining 1 m uzunligi turtta teshikga bulinib ketadi, chunki torpedli
perforatsiyada bir srismi himoya tizmasiningteshib utish uchun ishlatiladi.
Ugli va torpedali perforatsiya chegaralangan holatda qullaniladi, ya’ni
kuproq kumulyativ perforatsiya qo‘llanilmoqda 1

Kumulyativ perforatsiya

Kumulyativ perforatsiya — uq yoki snaryad gatnashmaydigan
perforator bilan otish orgali amalga oshiriladi.
Tusigni teshish fokuslashgan portlash hisobiga amalga oshiriladi. Bu kabi
fokuslashish portlovchi moddaning sirt tuzilining oxiri tuzilishi bilan
asoslangan, u yupga metall (qalinligi 0,6 mm li mis list) bilan qoplangan.
Ingichka gaz ogimi kurinishidagi portlash energiyasi — mahsuloti
goplamadan utib kanal ochadi.
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Kumulyativ ogimning bosh gismi 6-8 km/s tezlikka erishadi va
tusigga 0,15-0,3 min MPa bosim hosil giladi. Kmulyativ zaryad
bilan otish tusigda chuqurligi 350 mm ni tashkil giluvchi
perforatsiya kanalini va urta gismlarining diametri 8-14 mmli
perforatsiya kanallarini hosil giladi.

Hamma kumulyativ perforatorlarda gorizontal joylashgan
zaryadga ega bulib va ular korpusli va korpussiz turlariga
bulinadi.

Korpusli perforatorlar zaryadsizlantirilgandan sung ham kup
marotaba ishlatsa buladi. Korpussiz perfoatorni esa bir marta
ishlatiladi. Korpusli perforatorning ham bir marta ishlatiladigan
turi ishlab chigarilgan bulib , uning korpusi yupga metalldan
ishlangan va bu gobiq fagatgina quduqga perforatorni
tushirishda zaryadlarni zichlangan holatda ushlab turish uchun xizmat giladi.
Peforatorlar kabel bilan (uta kichik ulchamli, NKQ lari ichidan va NKQ lar bilan
tushiriladigan perforatorlar ham mavjud) quduqga tushiriladi.Bu kab
perforatorlarda portlash jarayoni elektr impulsi bilan emas, balki NKQ orqali
portlash porsheni kabi ishlovchi rezin shar tashlash orgali amalga oshiriladi.
Kumulyativ zaryadning bir donasi uchun PM ning massasi 25-50 g ni tashkil
qgiladi.

Kumulyativ perforator bilan ochiladigan intervalning maksimal galinligi 30 m,
torpedali bilan — 1 m, ugli bilan - 2,5 m gacha buladi.

Korpusli perforatorlar bir martalik utshirish bilan 3,5 m intervalni
ochadi, korpusli bir martalik perforatorlar esa -10 m gacha, korpussiz
yoki lentali bilan 30 m gacha ochadi.

3-rasm. Korpusli kumulyativli perforator PK105DU:

1-portlatuvchi patron; 2-shnur; 3- zaryad; 4-elektr utkazgich
Lenatli perforator korpusli perforatorga nisbatan engil, ularning
qo‘llanilishi quduq tubi bosimi va harorati bilan chegaralanadi, ya’ni
portlovchi patron va detonirlovchi shnur quduq suyuqligi uzaro ta’sirda
bo‘ladi.
Lentali perforatorlarda zaryadlar zich berkitilgan shisha chashkaga
urnatilgan, gaysiki oxirida yuk osilgan pulat lenta teshiglariga
joylashtirilgan bo‘ladi. Gryand shaklida kabelda tushiriladi. Porlashdan -
sung lenta uncha zarar etmaydi, lekin uni qayta foydalanib bo‘lmaydi.
Korpussiz perfaratorning kamchigi — ishlamay qolganinini kuzatib bulmaydi, bu
kabi nosozliklarni korpusli perfaratorlarda qudugdan kutargandan so‘ng kurish
imkonini beradi.
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4- rasm. Lentali kumulyativli perforator PKS105:

KN - kabelnsry nakonechnik; 1- perforator boshchasi; 2 —po°‘lat lenta; 3- shnur; 4 -
zaryad; 5 - portlovchi patron; 6 - yuk.
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5-rasm. Perforatorlarning teshib utish gobilyati: a — kumulyativnaya (PK-103); b —
ugli (PVK-80); v — torpedali; g — qum-suyuglik ogimi bilan teshish.
(1- himoya tizmasi; 2-sement halga; 3 —tog* jinsi).

5-amaliy mashg‘ulot
Mavzu:Suyuglik-qum aralashmasi yordamida teshishni hisoblash.
Mahsuldor qatlamlar ikki marta ochiladi: Birlamchi ochish burg’ilash
jarayonida;ikkilamchi ochish esa mustahkamlash tizmasidan keyin sementlanib
teshib amalga oshirildai.
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Mustahkamlash tizmalarini teshib gatlamni ochish qudugning qurilishida eng
muhim jarayonlardan biri bo’lib, keyinchalik sinash ishlarining muvaffagiyatli
o tishi va gatlamda qudug ogimini ochishda muhim masalalardan biridir.
Qatlamni ikkilamchi teshib ochishda qudugdagi suyuglikni (8-10mm); ro’lat
quvur diametrini (6-12 mm qalinlikdagi); sement tosh galinligini (quduqda
qaqiqiy qalqa oralig’i masofasi 25-50 mm va undan katta); hamda quduq tubi
sohasida tiqilib qolgan kollektorlarni, ya'ni kollektorni tizimga bog’liq holda
va burg’ilab ochishda unga salbiy ta'sir etuvchi omillarni hisobga olgan 40-50
mmdan 100-150 mm va undan ko'p masofani yengib o'tishga to'g’ri keladi.
Shunday qilib, teshish jarayonining eng asosiy tayinlanishi ko rsatilgan
to'siglarni yengib otishi va quduq bilan gidrodinamik alogani o rnatish hamda
ogimni jadallashtiruvchi har xil tadbirlarni amalga oshirishni ta'minlash va
qudug tubi sohasining o tkazuvchanligini kuchaytirishdan iborat. Teshish uchun
otuvchi suvli-qumli yo'llanma teshgichlardan foydalaniladi

So'nggi vyillarda ko'proq parmalab teshadigan va har xil qirquvchi
moslamalardan foydalaniladi. Bular yordamida mustahkamlash tizimlarida va
sement toshida har xil yoriglar hosil gilinadi. Amalda kimyoviy alyuminiyli
eritmalardan yoki mis vtulkalardan ko'prog foydalaniladi. U mustahkamlash
tizmasining bir gismiga mahkamlanadi, hamda mahsuldor yotgiziglar
joylashgan oraliglarga o’rnatiladi va teshish amalga oshiriladi.

Mahsuldor gatlamni ochish, suyuglik ogimini hosil gilish va quduqda
o’zlashtirish  ishlarini olib borish vaqtidagi ko’ngilsiz hodisa (ochiq
favvorala-nish, suv paydo bo’lishi) larning yuz berishi nazariy va amaliy
qoidalarga rioya gilmaslikdandir.

Mahsuldor gatlamni ochish usullari

Neft qudug’ini gazishning ma’sulyatli bosqichlaridan biri bu tugallash
ishlari ~ bo’lib, unga quyidagilar kiradi: = mahsuldor qatlamni ochish;
mustahkamlovchi quvurlar tizmasini teshish va sementlash, quduqg tubini
jihozlash va neft ogimini hosil gilish. Bu ishlarning ganchalik to’g’ri olib
borilganligi quduqni o’zlashtirish davrida va ishlatish davomida bilinadi.
Neft gatlamini ochishda neft va gazning qudugq tomon tabiiy
sizuvchanligini saqlab qolish va avariyasiz ishlashini ta’minlash uchun
ochish texnologiyasini to’g’ri tanlash lozim.

Oxirgi bosgichda ishlarni sifatli amalga oshirish qudugning uzog muddat
ishlashiga, gazib olish imkoniyatiga, igtisodiy ko rsatgichlariga ta'sir giladi.
Mahsuldor qatlamni ochish usullari geologik va texnik shartlardan kelib
chiggan holda bir xil bo’lishi mumkin.

Mahsuldor gatlamni sifatli ochilishida quyidagi masalalar yechimi torishi kerak:
1. Anomal yugori gatlam bosimli quduglarni ochishda ochiq favvora bolishini

oldini olish choralari ko'rilishi kerak. Buning uchun shunday loyli eritmani
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qo llash kerakki, quduq tubi bosimi gatlam bosimidan 10% yuqori ekanligi
ta'minlansin.
2. Mahsuldor gatlamni ochganda tog’ jinsini tabiiy sizilish xossalari saqlanib
qolishi kerak.
Mahsuldor gatlamni ochishda loyli eritmaning bosimi har doim gatlam
bosimidan yuqori bo'lishi kerak.
Qatlam va quduq tubi oralig’ida bosimning oshib ketishi natijasida gatlamga
loyli eritma kirib kelishi sodir bo'ladi va gatlam tubi sohasida o tkazuvchanlik
pasayib ketadi.
Mahsuldor gatlamni  ochish  uchun shunday yuvuvchi suyuglikdan
foydalanish ~ kerakki, u  mahsuldor  gatlamning  o’tkazuvchanligini
yomonlashtirmaydigan va gatlam bosimiga teskari bosim hosil gilaoladigan
bo’lishi kerak. Yuvuvchi suyuqglik barqaror bo’lishi kerak, u mahsuldor
qatlamning o’tkazuvchanligini yomonlashtirmaydigan va qatlam bosimiga
teskart bosim hosil gilaoladigan bo’lishi kerak. Yuvuvchi suyuqlik barqaror
bo’lishi kerak, yani vaqt o’tishi bilan o’zining sifatini o’zgartirmasligi
lozim, Chunki gatlam ochilgandan keyin tizmani tushirguncha ancha vaqt
o’tadi.
Neft va gaz quduqlarini muvofaqiyatli o’zlashtirish uchun mahsuldor
gatlamning sifatli ochilishi katta ahamiyatga ega. llmiy, amaliy va
laboratoriya tekshirishlari shuni ko’rsatadiki mahsuldor gatlamni ochish
vaqtida suv asosida tayyorlangan yuvuvchi suyuglikdan foydalanish tabiiy
g’ovak muhit o’tkazuvchanligini yomonlashtiradi. Laboratoriya sharoitida
tabily va suniy namunalardan foydalanib tekshirilganda g’ovak mubhit
o’tkazuvchanligi 15-60% gacha yomonlashishi aniglangan.
Mahsuldor gatlamni ochishda yuvuvchi suyuglik quyidagi talablarga javob
berishi kerak:

a) Qatlamga singib kam migdorda filtratlar hosil gilishi yoki umuman
hosil

gilmasligi kerak.

b) Hosil bo’lgan filtrat va qattiq zarrachalarni yer yuzasiga chiqgarishni
oson

bo’lishini ta’minlash.

c) Iloji boricha g’ovak muhit o’tkazuvchanligini yomonlashtiruvchi
eritmani

qo’llanilishiga yo’l qo’ymaslik.

3. Mahsuldor gatlamning to'lig ochilishiga erishish uchun uzoq muddat suvsiz
neft gazib olish va quduqg tubiga suyuglik ogimining yengil kirib borishini
ta'minlanish kerak.
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Uyumning tashqi konturidan suv haydovchi quduq burg’ilansa, yuqori
samaradorlikka erishish magsadida gatlamni to'lig ochish kerak. Bunday
holatda qudug tubida suv yo'q va quduq "suvneftchegarasi“dan katta masofada
joylashgan yoki neftgaz konturi chegarasi (NGCH) uzoq bo’lsa, u holda fagat
gatlamning neft gismini ochish tavsiya gilinadi.

Agar neft gazib olinuvchi qudugda gaz doppisi ochilsa, mahsuldor gatlam
"NGCH" sidan biroz uzogroq masofada ochiladi, qudug tubi esa shunday
jihozlanadiki, buning natijasida gaz do ppisidan gazni olib chigmasligi kerak.
3.2.Quduqgda quvurlarni teshish

Quduqgda ishlatish quvurlar tizmasini mahsuldor qatlamning kerakli
chuqurlikkacha tushirilib sementlangan quduq tuzilishi kam harajatliligi uchun
ko’p qo’llaniladi.

Mahsuldor qgatlam otish natijasida teshik hosil qilish jarayoni teshish
(perforasiya) jarayoni deb atalsa, teshishda qo’llaniladigan arrrat rerforotor deb
ataladi.

Mustahkamlovchi quvurlar tizmasi va sement xalgasida teshik hosil gilish
uchun to’rtta usuldan foydalaniladi:

O’qli, torpedalash, kumulyativ va suv qum aralashmasi bilan teshish.

Qudugq tubi qattiq tog’ jinslaridan tashkil topgan bo’lsa mahsuldor gatlamni
ochishda "suv-qumli" teshgichdan foydalaniladi. "Suv-qumli otgich" galin
devorli korpusdan tuzilgan bo’lib, unga teshik diametri 3 mm bo’lgan abraziv -
chidamli materialli kalta quvur buraladi. "Suv-qumli otgichli perforator
qudugga nasos - kompressor quvuri orgali tushiriladi. Teshishni boshlashdan
oldin NKQ lari orgali shar tashlanadi. Bu shar perfatorning o tuvchi teshigini
berkitadi. Undan keyin

.@Z} 16-rasm. Suv-qum ogimli
6 perforator.
20 1 — dumli rero; 2 — korpus;
) y 3 —sharikli klapn; 4 — ushlab
R - turuvchi kalta quvurcha; 5 —
2 kalta quvurcha; 6 — bekitib

qo’yuvchi.
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AN-500 yoki AN-700 nasos agregati bilan NKQ orgali qudugga qumli suyuqlik
haydaladi. Haydalgan qumli-suyuqlik fagat galin kalta quvur orgali chigadi.
Qum-suyuqlik kontsentratsiyasi 50-100 kg/m®, kvars qum diametri esa 0,3-0,8
mm. Kalta quvurdan chigqgan qumli suyuqlik katta tezlikda abraziv ogim hosil
giladi. Qisga vaqt davomida mustahkamlash quvurlarida, sement toshida va
tog’ jinsida teshik teshilib, quduq ustuni mahsuldor gatlam bilan ulanadi (16-
rasm).
Kalta quvur diametri, ularning soni va haydaladigan suyuglikning tezligiga
bog’liq holda teshilgan teshikning chuqurligi 40-60 mm gacha yetadi. Bunda
sement toshining germetikligi taminlanishi kerak. "Suv-qum ogimli” usul bilan
teshishda qudug ustida 40 MPa bosim hosil gilinadi. Bitta nasadkada qumli-
suyuglikni haydalish darajasi 3-4 I/sek, nasadkada ogimning hajmiy tezligi 200-
300 m*/kun, bosimlar fargqi esa 18-20 MPa gacha yetadi. Bitta ogimni
perforatsiya gilish 15-20 minut davom etadi. Berilgan oraliq teshilgandan so ' ng
perforator ko'tariladi va navbatdagi oralig’qa o'rnatiladi va jarayon
takrorlanadi.
"Gidro-gum ogimli" teshgich mustahkamlash nasos kompressor quvurni va
burg’ilash quvurlarini kesishda, sement stakanini va qumli toshli qattiq
tiginlarni buzishda, hamda gatlamda yoriqli teshiklapni bajarishda go llaniladi.
Suyuglik-qum aralashmasi yordamida teshishni hisoblash.
Diametri D = 15 sm va chuqurligi H = 1500 m bo’lgan quduqda suyuqlikqum
aralashmasi yordamida teshish uchun ishchi suyuglik sarfini, umumiy kerak
bo’ladigan suyuqlikqum  miqdorini va nasos agregati, gidravlik bosim
yo’qatilishini, nasadkadan chiqishdagi suyuqlik bosimini, NKQ xavsiz osilish
uzunligini va quvurni cho’zilishini aniglash.
Suyuglik (suv) sarfini quyidagi formula orgali aniglaymiz
Q = nofl0 [22F
*-.\I
Bu erda n = 4 ta diametri 4,5mm nasadka soni; ¢ - tezlik koeffisienti, uni sarf
koeffisientiga teng deb olamiz 0,82 (konoidal nasadka uchun); f = 0,158 sm?
nasadka teshigi kesimi (0,785¢0,45°); g = 981 sm/s® -erkin tushish tezlanishi;
Ap- nasadkadagi bosimlar fargqi (Ap = 200kg/ sm®); p.. suvqum aralashmasi

zichligi, quyidagiga teng 4p = C(pq-ps) + Ps.
Oxirgi formulada pq = 2,7 g/sm® -qumning zichligi; ps = 1 g/sm® - suvning zichligi;
C - qumning hajmiy konsentrasiyasi, u quyidagiga teng

sm®/s

Par

C=—=  -0,0357.

" Co+1000pg
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bu erda Cy =100 g/l - qumning og’irlik konsentrasiyasi.
par Ni aniglaymiz: pg = 0,0357 (2,7— 1) +1 = 1,06 g/sm®

—_—
2045214200

Suyuqlik sarfini aniglaymiz: Q = 4-0,82-0,158-104%;I = 9920 sm*/s = 9,9

I/s.

2.Teshishni o’tkazish uchun kerak bo’ladigan nasos agregati, suyuqlir va qumning
umumiy migdorini aniglaymiz.

Kerak bo’ladigan suyuqlir miqdori hisob kitobda ikki quduqg hajmi miqdorida
olinadi (bir hajmi qumni quduqg tubiga tashish uchun, ikkinchi hajim jarayon
tugaganda quduqgni yuvish uchun) plyus 0,3 hajim qatlamga singib yo’qatilishga.
Shunday qilib,

Qs=2,3V=2326,5=6] m’

bu erda qudug hajmi V = 0,0177+1500 = 26,5 m”.

Kerak bo’ladigan kvars qumi miqgdori

Qq =1,3VCy = 1,3+26,5-100 = 3440 kg, yoki 3,44 t

2AH-500 markali nasos agregati ikkita bo’lishi kerak, biri ishchi, u 9,9 /s
miqdordagi sarfni ta’minlasa, ikkinchisi zaxirada.

3.Suyuqlikqum aralashmasi yordamida teshishda bosimning gidravlik yo’qatilishi
P quyidagiga teng

P =A4pq + Apx + 4pn + 4py

Bu erda 4p, - quvurda bosim yo’qatilishi kgek/sm®; py - xalga gismida bosim
yo’qatilishi  kgek/sm2; Ap, - nasadkada bosim yo’qatilishi kgek/sm?; App-
polastda bosim yo’qatilishi kgek/sm?;

Quvurda bosim yo’qatilishi

4pg=82.5% pu—r

bu erda A; = 0,035 - diametri 6,2 sm quvurdan suvning harakatidagi ishgalanish
koeffisienti (24-jadvalga garang); Q = 9,9 I/s - suyuglik sarfi; H =1500 m -

quvurning tushirilish chuqurligi; d = 6,2sm — NKQning ichki diametri.
Topamiz Apg= 82,5+0,035¢1,062°2% — 49,1 kgek/sm’.

6,22

Xalga qismida bosim yo’qatilishi quyidagicha aniqlanadi

82,5+10 %A,p5,Q%H
= — o e
Apx (D2d2)2(D-d)g kg ¢ k/sm2,

Bu erda A, - xalgali gismidan suyuqglik harakatlanishida ishgalanish koeffisienti; Q
= 9,9 I/s, yoki 9900 sm*s; H = 1500+10?°sm; D = 15sm - ishlatish quvurlari
tizmasining ichki diametri: d = 7,3 sm - NKQ ning ichki diametri; g = 981 sm/s® -
erkin tushish tezlanishi;
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Ani aniglash uchun Renol’ds sonini Mintsu va Shubert bo’yicha aniqlaymiz:

AT
Re - Far

tar6(1-m)
Bu erda  w-suyuglik aralashmasiningning 15-sm va 7,3-sm tizmalar oralig’ida

harakatlanish tezligi, u quyidagiga teng
Q _ 9900

0,785(D%—-d2)  0,785(152-7,3%)

w= =73 sm/s;

6 = 0,05 sm - gum donalarining o’rtacha diametri; m — quvurdagi qattiq fazaning
shartli g’ovakligi. M kattaligi quyidagi ifoda orqgali aniglanadi

m=]—fer=f_ | 205728 g

Bg 2.7

Ha - suyuqlikqum aralashmasi qovushqoqligi pz yoki g/smes da, quyidagicha
aniglanadi

Har = Bse3,18C'

Bu erda C - Qumning hajmiy koeffitsienti (C = 0,0357); € — natural logarifm
asosi;

o = 12,7181%0957 =1 119 spz, yoki 0,01119 pz.

Re sonini aniglaymiz:
1,06«730,05

Re = = 2920.

0.01119+6(1-0,53)
Rejim turbulent:
0.2184 _ 0.2164

d = ot = 22252 2 0,043,

S Re 32920

22,510 %¢0,0431,06¢3500%1500+10°7
Apy = — =4 kge k/sm2.

(1527,32)2(15-7,3)981

Apgva py larni topishni engillashtirish magsadida har xil kontsentrasiyali kvars
gymli (50,100 va 160 g/l) diametri 60, 73, 89, 114 mm yuvuvchi quvur uchun
maxsus grafikdan foydalanish mumkin (4, 5, 6 va 7 rasmlarga garang).

Suyuqlik sarfi Q = 9,9 /s bo’lganda nasadkada bosim yoqotilishini 4p, =200
kgek/sm” teng deb oldik. Uni yuqorida keltirilgan sarf formulasidan aniglashimiz
mumkin, echim nisbiy:

_ 5%107°Q%pgy

A= g

Ap, - polostda bosim yo’qatilishi, tajriba natijasida aniqlanishi bo’yicha 20 dan 50
kgek/sm® gacha o’zgarishi mumkin. O’rtachasini qabul gilamiz pp =35 kgek/sm®.
Jami gidravlik bosim yo’qatilishi

P=491+4,0+ 200+ 35~ 288 kgek/sm”.

4. Suyuglik va gumning nasadkadan chigishdagi bosimi quyidagiga teng
Po=py+0,1Hpy—P kgek/sm’,
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Bu erda p, - 2AH-500 markali nasos agregati V — tezlikda ishlayotganda (9,5 1/s
sarf bilan), quduq usti bosimi 222 kgek/sm?;

Po=222+0,10,141500+1,06- 288 =93  kg+k/sm* (9MPa).

5.Suyuglik aylanishidagi 7,3 sm li quvurning xavfsiz osilish uzunligi quyidagicha

aniglanadi
Garr

_x frpu

= —m,
Bu erda Qg = 38800 kgk - 36G2C markali po’latdan yasalganrezbali birikmasi
silliq NKQ uchun stragivayushiy nagruzkasi; K = 1,5

chidamlilik zaxirasi koeffitsienti: £, = 30,2 sm? -quvur kesimi o’tish yuzasi; p, =
222 kgek/sm?; q -1 m diametri 7,3sm quvur muftasi bilan og’irligi; qq = 9,46 -
foDar = 9,46 —0,1171,06 = 8,2kgk (f,- quvur ko’ndalang kesimining yuzasi,

0,117 dm?) Unda

IZE00 .
T L s

L=—= """ _2340m,

&

Suyuqlik serkulyasiyasi bo’lmagan holatda shu quvurni maksimal tushurilish

chuqurligi (suyuqlik to’liq yutilayotganda) quyidagiga teng

@str
7 —fxPu

= _r
qq+ﬂ.1f.-.:pﬂr

Bu erda g,= 9,46 kgs - 1 m diametri 7,3sm quvur muftasi bilan og’irligi,
suyuqlikda og’irlik yo’qatilishi hisobga olinmaganda, quvur ortki qismida suyuqlik
yo’q;

R _30.20222

L=—1< — 1516 m,

S.46+0,1+30.2+1.06

6. Jami og’irlik ta’sirida NKQ uzayishini aniglaymiz.
Guk gonuni bo’yicha, quvur uzayishi

GL
AL = m
Efy '

Bu erda G - quduqqga tushadigan jami zo’rlanish kgs da; L = 1500 m - quvirlar
tizmasining uzinligi; E = 2,1+ 10° kgek/sm” - qyishqoglik moduli; f; = 11,66 sm* -

diametri 7,3sm li quvur ko’ndalang kesimining yuzasi, 11,66 sm®.
Suyuglikning aylanishida
G =qq; —Apsf +(py ) = 8,2

1500 43,1

— 4,0 041,84+ 30,2(222- —) = 12090 kgk,

bu erda gq - diametri 7,3 sm bo’lgan 1 m quvirning muftasi bilan suyuqlikdagi
og’irligi; qqu— quvirning muftasi bilan 0’z og’irligi ta’siridagi zo’rlanishi; f;= 41,84

sm?- 7,3 sm quvirning tashqi diametri bo’yicha ko’ndalang kesimi yuzasi;

Suyuqlikning aylanishi bo’lmaganda
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A

C'=q} (0, 1L parepy —22) =9,46 =
kgk,

bu erda q = 9,46 kgk - 1m 7,3 sm li quvirning muftasi bilan havodagi og’irligi.
Suyuglikning aylanish bor vaqgtdagi quvurning uzayishi

GL _ 12090#1500
AL=—=—""—7—""">-=0/74m.
Efy 2.1s10%1166

1500 45,1

+30,2(0,12150021,06+222- —) = 17861

Suyuqlikning aylanishi bo’lmaganda quvurning uzayishi

_G'L 172611500

AL =—=———=1,09m.
Efy 214101166
p=g
X ., l:;:] : H
i
- - L =
Ne 1 |2 |3 |4 |5 |6 |7 |8 |9 |10

Qudug tubi  atrofining

o‘tkazuvchanligi, mkm?; k

Qatlamning galinligi,m; h
Qatlam shariotidagi neft

zichligi, kg/m®; pi

Qatlam bosimi, MPa; Ry,

6-amaliy mashg‘ulot
Mavzu:Qudugni azot yordamida uzlashtirish uchun qurilma va
materiallarni tayyorlash
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Qurilmalar quduqni suyuq azot bilan gazlashtirish imkonini beradi, ya’ni
gazsimon azotni va azot bilan gazlashtirilgan suyugliklarni (kupik) tayyorlash va
qudugga junatish, gatlamdan flyuid ogimini chagirish uchun imkonini beradi.
Gazsimon azot bilan qudugdan suyuglikni sigib chigarish yuli orgali gatlamdan
ogim chagirish uchun 1-rasmda quduq usti jihazlarining bog‘lamasi brilgan, a zaot
bilan gazlashtirilgan suyugliklardan foydalanib gatlamdan ogim hosil gilish ni
qudugq usti bolamasi 2-rasmda berilgan.

1 10 11
8 *
é ' .L y;"" 15 22
}r‘ -'fJ _J.:
& (f? + 1 __f" 16 ‘ 20

2 ! I “ |18 /

7 T == A

7 5 12 ¥ X

% Vv A

1 19 9

1-rasm. Gazsimon azot yordamida quduqgdan suyuglikni siqib chigarish yuli bilan
ogim hosil gilishda quduq usti jihozlarining bog‘lamasi sxemasi:

1-azotli gazlashtirish qurimasi AGU-8K; 2-elektrostansiya; 3-yugori boimli gaz quvurlar
uzatmasi(yugori bosimli shlanglar); 4-teskari klapan; 5- azotli gazlashtirish qurilmasini quduqga
qushish bog‘lamsi(grebenka); 6- zaxira kirish gismining berkitish qurilmasi (grebenki); 7-
qguduqga gazni haydash liniyasi; 8-manometr; 9- quvurlar uzatmsiga haydash liniyasini ulashdagi
uchlik (troynik); 10,11,13,14 — 17 — favvora armaturasining zadvijkalari; 12 — krestovina; 18-
yig‘uv idishiga quduqgdan suyuqlik va kupikni uzatish uchun ishlatiladigan chiqgarish liniyasi; 19-
nfet yig‘ish kolektori; 20 — yiguv idishi; 21- chigarish liniyasini berkitish uchun stopirli yakor;
18; 22 — namuna oladigan kraynik

’ i o5 2%
11 ! i
8 § T ° 30

k4 -
w4 @m - -1 26
- ’ L Ll )% 125
6 72 13 fg ' |

_
5 2 |af fi
A

1 []—?—DI—_“‘J 17 27
3 A

|":.\;J
]
L

ey

2- rasm. Gazlashtirilgan suyuglik (kupik) qullash orgali qudugda ogim olishdagi
quduq usti jthozlari bog‘lanish sxemasi:
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! — asorHA=m 1'.]3][¢][KEHIIDHH&:FI VCTAaHOBHA; 2 — JIEKTPOCTAHINA; & — Tas0ompos0g '{]’JI.-'.[.]HI'II BBICOKOTD

Jasnenna); 4 — oOpaTHBI xiamal; 5 — ysel DOAKINYEHNA FasnGHEANNOEHBEINY VCTAHOECK K CKBRUKH-
ge {“rpefenxa”); 6 — HacocHml arperat; 7 — TpySonpoBod as cipoca EHIKCCTH B eMEOCTh Hacoc-
HOTO arperata (OOVexaeTca Io A=a MepHofl eMkocTn); § — SeHTHAR AN 610K BeHTHIeNl I18 peryim-
POBAENA pacxols NeHoobpasyviome!l mmgxocTn (JemnTens pacxoga); 9 — rtpoftank; /0 — dumstp; 11,
6, 31 — mamoMerper; /2 — samopHOe VoTpoficTEC Q14 OTHK/MIOYEENA IHHNN, DOJKINYeHHON X Hacoc-
HOMY arperaty; /3 — mryuep; /4 — cuecnTens suaxofl n rasoofpassmx ¢as (TpofiEHMK, aspaTop mIn
SEEKTOR); /5 — TpofiHNE A17 DOIXTIOYMEHNA HarHeTaTelpHON JANMEIN K TPYGHOMY IDOCTDRHCTIEY
CKEZUKINEL; |7 — 3ardyInxa Ha pesepBHOM EBxogje- rpebtenxe”; /8 — 22, M, 25 — sagsmxrn dorTanzol

apMaTypel; 23 — KpecToBuEA; 76 — smEHIHofl TpyOonpoBod 08 MOJANH KHIXCCTH H IIEHBl H3 CKBa-

HHEBl E HAKONNTEABHYH eMEOCTE; 27 — HedTecSopueill xoanexTop; 2§ — HaxoNHTeIBHAA eMEOCTH; 29
— AKOPE CTONCPHEHI 474 saxpenieHnAa snxugHoft mmamnn 26; 30 — npobooTOopHEI Kpad

Jarayondi boshlashdan oldin qudugq ustini albatta favvora armaturasi bilan jihozlab
va neft yig‘io‘ kollektori bilan bog‘lash lozim.

Ishchi agentni haydashdan (gazsimon azot, kupik) oldin, quduqgni azotli qurilma
bilan shunday bog‘lash lozimki ,bo‘nda u ishchi agentni quvur ichidan va quvur
halqa oralig‘idan haydash va qudugdan suyuqlikni ham bir vaqtning uzida quvur
va quvur orti halga oralig‘idan chiqish imkonini bersin. Ejektorni shunday bog‘lash
kerakki, bunda uning yon tomonidagi quvuri teskari klapini bilan vertikal pastga
yo‘naltirilgan bulishi lozim.

Favvora armaturasidagi zadvijkalar 15 chi (1-rasm) va 22chi (2-rasm)
boshqgariladigan diametri 8 mm dan 16 mm li shtutser bilan jihozlanishi lozim.
Sarf 8 (1-rasm) oqimni ikkiga bo‘luvchi 7 ventillarni nasos agregatining ulchov
1dish bo‘limmasining tbigacha tushirilib berkitib qo‘yiladi. Sarfni ikkiga buluvchi
8 vetilning utkazish kesimining yuzi 0.8-1.5 sm? ga teng bo‘lishi lozim.
Kutilayotgan maksimal ishchi bosimdan bir yarim boravar yuqori bosim bilan
qudugq ustidagi barcha uzatish quvurlarini gidravlik usulda opressovka gilish lozim.
Gaz liniyasini gazsimon azot bilan gazlashtirish qurilmasining maksimal ishchi
bosimida opressovka gilish lozim. Olingan natijalrni akt asosida hujjatlashtirish
lozim.

SFM va texnik suvlarining hisobiy miqgdorlarini, gazlashtirilgan suyuqlik (kupik)
dan foydalanishda hisobga olib, suyuq azotning (4,2-8,4 t) qudugda mavjud
bo‘lishini ta’minlash lozim. Quduqga gazlashtirilgan suyuq azotni (kupik)
haydashdan jarayoninini o‘zidayoq semetlash agregatlarining o‘lchov idishidan
tashqarida kupik hosil giluvchi suyuglikni tayyorlab olish lozim.

Avtotsisternalarda va harakatlanadigan idishlarda kupik hosil giluvchi suyuglikni
oldindan tayyorlab quyish variantlari ham bulishi mumkin.

1m?® suvga 3 kg dan to 7 kg gacha(sirt faol moddaga hisoblaganda) sulfonol, OP-10
yoki boshga SFM qushish lozim.

Suvga qo‘shiladigan SFM moddasining miqdori uning tuzliyligiga bog‘liq bo‘ladi,
SFM daning sifatiga va shuningdek eksprimental yul bilan ham aniglashtirilishi
mumkin. Buning uchun laboratoriya shariotida SFM miqdoriga bog‘liq holda

5

kupikning turg‘unligi aniglanadi, imkon darajasidagi 0,05 dan 1,00 gacha
moddalarning aktivligini hisobga olib, shunday minimal giymatdagi konsentratsiya
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olinadiki, qaysiki kupikning turg‘unligi kuzatilishi mumkin bulgandan 95% ni

tashkil etish kerak.

Azot yordamida quduglarni uzlashtirish parametrlar hisobi

Quduglarni  uzlashtirishda AGU sistirnalarida  gazsimon  azotning

chegaralanganligi  tejamkor sarflash eng muhim savollardan biri hisoblanadi.

Uzlashtirishni boshlashdan avval jarayoni asoslash lozim ya’ni uzlashtirishning

saosiy parametrlarini aniglash lozim — azotning hajmi, uzlashtirilish davomiyligi,

quduqg ustidagi haydash bosimi, liftning utshirilish chuqurligi chegarasi, azotli

qo‘rilmaning ishchi bosimiga qarab gazsimon azot bilan uzlashtirishni va boshqa

ma’lumotlarni bilish lozim.

Qudugq ustigacha tuldirilgan, qudugdan suyuglikni sigib chigarish uchun kerak

buladigan gazsimon azotning hajmini topishda quyidagi bog‘lanishdan topamiz

Suyuqlik haydash usuliga bog‘liq ravishda:

Quvur ichki gismidan

1, = 8,1d2Hp,, —>2
2732 + ¢,

=)
Quvur orti gismidan
T, = 8,1(D* - d*)Hp,, ——2

27324 £

@

Bu erda V., V,, — gazlashtirilgan azotning hajmi, m3: N — NKQ larining tushirilish
chuqurligi, m; do , dy — mos ravishda kutaruvchi quvurlarning ichki va tashqi
diametri, m; D — himoya tizmalarining ichki diametri, m; rg — quduqgni tuldirib
turgan gazning o‘rtacha bosimi, MPa,

pc_:- - {Px T Pt:) 21(3)
r, va ry, - haydalayotgan azotning NKQ bashmagi va quduq ustidagi bosimlari,
MPa,

ps = Hp,10 ’ (4)

Pg

L2107

3 le )
p; — quduqgdagi suyuqglikning zichligi, kg/m® N — NKQ larining tushirilish
chuqurligi, m; p, — azotning nisbiy zichligi havoga nisbatan,  p, = 0,97.
Jarayonning davomiyligi quyidagi formula bilan aniglanadi
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1, 275
= —-",

509.  (6)

Bu erda T — ish jarayoning davomiyligi, soat; V, — azotli qurilmalarning ish
unumdorligi yig‘indisi, ish jarayonida ishtirok etayotgan; 1,2 — qurilmalarni ishga
tayyorlashni hisobga oliuvchi koeffitsient; g, — qudugga haydaladigan azotning
sarfi, m*/min.

SHuningdek ma’lumki quduqni uzlashtirish uchun ketgan vaqt quduqga azotni
NKQ larida haydash vaqtidan ko‘p bo‘ladi. Mos ravishda ishchi agentning hajmi
ortadi

V, = 60q.T,,

(T4 =2-6 soat qudugni uzlashtirish malakasidan kelib chigib).

Qudugni uzlashtirish uchun kerak buladigan gazsimon azotning umumiy hajmiy
miqgdori

V=V, zary + V. (8)

Gazsimon azot bilan quduqgdagi suyuglikni sigib chigarish bilan ogim olida quduq
suyugligini kamaytirishning chegaraviy giymati quyidagiga teng:

2700 m, agar quduq suv bilna tuldirilgan bo‘lsa;

3300 m, agar quduq neft bilan tuldirilgan bulsa (zichligi 850 kg/m®).

Quduglarni gazlashtirilgan azot (kupik) yordamida uzlashtirishning ishlari 2000
dan 5000 mm chuqurligidagi quduglarga qullash magsadga muvofig.

7-amaliy mashg‘ulot

Mavzu:Quduglarni uzlashtirish, quduq suyugligini almashtirish usullari
Quduglarni uzlashtirish deganda gatlam bosimimga qarshi bosimni kamaytirish
bilan deppressiya va ogim hosil gilish tushiniladi.

Suyuqlikni haydash tug‘ridan tug‘ri (haydash suqligi NKQ tizmasi orqali uzatiladi)
haydash yoki teskari (haydash suyugligi NKQIlari va himoya tizmasi orasidagi
halgasimon bushlig orgali uzatiladi) amalga oshiriladi. SHu bilan birga har bir
turdagi haydashda ishvalanish tufayli bosim yugotilishini hisoblashni bilish lozim.
To‘g‘ridan-to‘g‘ri haydash

1.Nyuton suyugliklari.

Quuvurlarda ishgalanishda bosim yuqotilishi Ap; Darsi-Veysbax formulasi bilan
aniglanadi.

Ap, =0,81AHQ’p, I d.,. O

Bu erda H- quvur uzunligi (harakatlanish yo‘li), m; Q — hajmiy suyuqlik sarfi ,
m*/s; pj - nyuton suyuqligining zichligi kg/m?®; dy, — quvurning ichki diametri, m; A
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— gidravlik qarshilik koeffitsienti, Reynolds soniga bog‘liq holatda, Re; — quyidagi
formula bilan aniglanadi:
Re; <2320 da A=64/ Re,

Re>2320 da A= 0,3164/;;--'13{—-9t
Reynolds soni

Re =wd, p, /U1, )

Bu erda w- suyuqlikning harakatlanish tezligi, m/s; p; — nyuton suyugligining
govushqoqligi, Pa-s.

Re>10000 da gidravlik garshilik koeffitsienti G.K.Filonenko formulasi bilan
hisoblanadi.

A=1/(1,82IgRe ~1,64)".

2. Qovushgoq plastik suyuqgliklar.
Ushbu suyugliklar plastik qovushqoqgligi va chegaraviy (dinamik) siljish
kuchlanishi bilan tavsiflanadi, uni quyidagi formula bilan aniglash mumkin:
n=0,033-10%p;, — 0,022,
10=38,5-10"p;,— 7,
bu erda pj, — nonyuton(plastikaviy qovushqoq) suyugliklarining zichligi, kg/m®; 1
— plastikaviy qovushqoqlik, Pa-s; 1o — chegaraviy (dinamikaviy) siljish kuchlanishi,
Pa.
Laminar va turbulent rejim kriteriyalari (shartlari)

Quvur ichidagi kritek tezlik wy, (m/s):

w Kp = 25 V z.U /10-».11 >

(3)

(4)
p
% AN W WA ' G T ]
0,8 e | /,.JW(/
| v =T33 <At /',4/’!'«» 2 T
0,6 ——— %x{
04 | | -~ __-%.-l. L
| T | |
0.2‘ /’ il 2% R 1 ‘
LT | i L 1f [ ¥ v ] '
0 HEEER ' | [

1 23 5 710 20 40 6080100 200 400 600 1000
Sen

1-rasm.Sen Sen-Venana-Ilyushina parametriga bog‘liq holdagi p koeffitsient.

Aylana shakl kundalang kesim uchun; 2 — halga shakl kundalang kesim uchun;

W < W, rejimda harakatlanish laminar (strukturaviy) va ishgalanishda bosim
yugqotilishi qo‘yidagi formula bilan aniglanadi
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A[')T = 42‘(',{ /(/;l dan )' (5)

Bu erda B; — quvurlar uchun koeffitsent bulib, Sen-Venana-Ilyushina
Sen (1-rasm).

Sen_ =7,d,, /[(nw). (6)

W > Wy, da harakatlanish rejimi turbulentli va ishgalanishdagi bosim yuqotilishi
quyidagi formula bilan hisoblanadi

Ap.=0,012p, Hw"/d,,. (7)

Teskari haydash.
Nyuton suyugliklari. Halgasimon oraligdaishglanishda bosim yugotilishi.

Ap. = AHW p, /[( DL =d. ).‘ZJ.

(12)
Bu erda Dy, — tashqgi quvurlar uzatmasining ichki diametri (himoya tizmasi), m; da
— ichki quvurlar uzatmasining tashqi diametri (NKT), m.
Reynolds soni
Re = w(Dy, - dnar)Pj/Hj (13)

Gidravlik qarshilik koeffitsienti (2), (3) yoki (5) formulalrdan biri bilan
hisoblanadi.
2.Qovushqoq plastik suyugliklar.

Kritik tezlik

W, = rlRekrn/[ Pj (Dvn - dnar)]; (14)

Bu erda Rey, - qovushgoq plastik suyugliklar uchun Reynolds sonining kritik
giymati, ogim rejimining o‘zgarishi bilan tavsiflanadi:

Reyn = 2100 + 7,3He®® | (15)
He — Xedstrem parametri
He=Re,," Seny, . (16)

Halga oralig't uchun Sen-Vanena-llyushina parametri ushbu ko‘rinishda
ifodalanadi
Sen,, = 7,(D,, —d, ) /(nw),

(17)
Reynolds parametri esa quyidagicha
Re_ =w(D_ - r/,”P )P ! 1. (18)
(13) formulaga (14 va (15) quyish orgali quyidagi tenglikni hosil gilamiz
IIC = r’.'/)‘ﬁ;;r ( [)reu K (lil-Tl‘ ): / ,}: : (19)
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Halqa oralig‘ida suyuqlik harakatining rejimi laminar (strukturaviy) bo‘lib, agar
Re.< Rewn (W < wy) bo‘lsa, ishqalanishdagi bosim yuqotilishi quyidagi formula
bilan aniglanadi

Ap. =4r.HI B.(D. -d )],
/).l 0 ~—/b«\ BH ¢ Hap ~ | (20)

Bu erda By, — Sen parametriga bog‘liq bo‘lgan, halqa oralig‘i uchun koeffitsient (1-
rasm).

Sen-Vanena-Illyushina parametri (17) formula bilan aniglanadi.
Agar Rey,> Reyn (W > wy,) bo‘lsa, halga oralig‘idagi suyuqlik oqimi turbulent
rejimda yuz beradi va ishgalanish uchun bosim yuqotilishi quyidagi formula bilan
aniglanadi.

/ ) — 9 .—‘ ) ~.
\/ K3 ()" ( ” "/),xn //H | ( [‘ BH (/'m:;' ')' (21)

Ushbu hsiob kitolarda muftali birikmalardagi mahalliy garshilik koeffitsientining
ta’siri hisobga olinmagan.Muftalardagi bosim yuqotilishi hisobga olinganda
ishgalanishda bosim yuqotilish 1-5% gacha ortadi.

Misol.

Quyidagi sharioitlar uchun qudugni uzlashtirish jarayoning asosiy parametrlarini
hisoblaymiz: Quduq chuqurligi Ls = 3200 m, NKQ larini tushirilish chuqurligi N =
3200 m, gatlam bosimi R, = 35MPa. Quduqgga 168-mm li himoya tizmasi
tushirilgan bo‘lib uning ichki diametri D, = 0,1503 m va zichligi py = 1150 kg/m®.
NKQ larining tashqi diametri d,,- = 0,089 m, ichki diamerti d,, = 0,076 m. Haydash
suyuqligi — suv (zichligi p, = 1000 kg/m* govushqoqligi p, = 0,001 Pa-s.) 4AN-
700 (UN1-630X700A) .

To‘g‘ri (NKQ ichki tomonidan) va teskari (halga oralig‘idan orqali) hayshdagi
aniglashimiz lozim bulgan kattaliklar; haydash bosimi R, , haydashdagi suyuqglik
hajmi V, va haydash jaryoning vaqti T, ,

Echim 1. To‘g‘ridan-to‘g‘ri.
Haydash ishlari 4AN-700 agregati bilan amalag oshirilib,tanlanadi, masalan
uchinchi tezlik va plunjir diametri 100 mm li ( uzatish sarfi Q = 0,012 m®/s, bosimi
esa R = 37,4 MPa).

Rp = R bo‘lganda, quduq tubidan x balandlikni topish kerak, gaysiki haydash
suyugqliklari ikki quvur halqasi oralig‘ida kutarilishi lozim.
Bu holatda qudug tubi bosimi Quyidagicha hisoblanadi

Rzab= Rpi= pglg(N'X)+ngX+ APiegtApPkee (1)

Ne 1 12 (83 |4 |5 |6 |7 |8 |9 |10

Qudug  tubi  atrofining

93



o‘tkazuvchanligi, mkm?; k

Qatlamning qalinligi,m; h

Qatlam shariotidagi  neft
zichligi, kg/m?®; pip

Qatlam bosimi, MPa; Ry

8 - amaliy mashg‘ulot
Mavzu: Kompressor usulida quduglarni uzlashtirish

Ma’lum kopressor usuli quduqlarni o‘zlashtirish ham suyuqlikni almashtirish
usulidan farg gilmaydi, fagat haydash suyuqgligi urnida gaz, haydovchi agregat
nasos urinida esa kompressor ishlatiladi.

Asosiy hisoblanadigan kattaliklardan biri maksimal NKQ (teshigli ishga tushirish
muftasi yoki ishga tushirish klapanlari) lari tushirilish chuqurligi N, asosan
kompressor hosil gilayotgan bosimga R bog‘liq holda amalga oshiriladi.
To‘g‘ridan-to‘g‘ri haydash (gaz NKQ lari orgali haydaladi).

Quvurdan suyuglikning statik sathini sigib chigarish chuqurlik chegarasi

(p, — p, N0’

H = =%
& k:"(/)4. _/):\‘l)‘. )+ "lm.v T ',.: (1)

Bu erda Ry — kompressor orgali hosil gilinadigan bosim, MPa; R, — qudug usti
bosimi, MPa; p; — qudugdagi suyuglikning zichligi (tuxtatish suyugligi), kg/m®; py
— standart sharoitdagi gaz zichligi, kg/m®; V, — gaz uchun to‘g‘rlash koeffitsienti,
quyidagi formula bilan aniglanadi

B.=pT_/(p,Jz),
RN @

Bu erda T - wmiudueidagi gazning o‘rtacha harorati, K; z - gazning
o‘tasigiluvchanlik  koeffitsienti; Ayx; — halga oraligiida suyuqglikning
harakatlanishida ishgalanish hisobiga bosim yuqotilish gradienti, Pa/m

A=A W. P, /[?_(_DM o )}. 3)
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Aj — halqa oralig‘ida suyuqlikning harakatlanish vaqtida gidravlik qarshilik
koeffitsienti, Re; soni orqali topiladi; wy,; — halga oralig‘ida suyuqlikning
harkatlanish tezligi, m/s; Ay — quvuglarda gaz harakatlanish vaqtida ishgalanishda
bosim yugotilish gradienti, Pa/m

A_=Aw.p 12(d,,) 4)

Ay — gazning quvurda harakatlanishidagi gidravlik garshilik koeffitsienti; py —
qudugdagi gazning zichligi (Rx va T da), kg/m®; Wy — gazning quvurlardagi
harkatlanish tezligi, m/s

w, =4q,, /[ 607d, B, |, ©)
g« - Standart sharoitga keltirilgan kompressorning haydash qobilyati m*/min.
Halqga oralig‘ida suyuqlikning harakatlanish tezligi
G o 44,
) 607B,(D.,—d.)

BH

\Nk'm‘ :\V" l)j [2
(D, —d,

1ap

(6)
Quduqgga haydalayotgan gaz hajmi (Rx va T da)

/ =nd> H_ /4.
\ ! ”([|\n [[n;\ (7)

Kompressorning (haydash vaqti) ishlash vaqti (min)

1= \| B. /qﬁ. (8)

2.Teskari haydash (gaz halqa oralidan haydaladi). Halqa oralig‘idagi chegaraviy
chuqurlik

(p, — p, 10"
ot g(/)w =P, B )+ Asu + A’r». : (9)

rer I

Bu erda Ay , Axy — mos ravishda suyuqlikning ishqalinishda va halqga oralig‘ida
bosim yuqotilishi gradientlari , quyidagi formula bilan aniglanadi:

A'm = /l»; W f*,u/)». / 2(dnu )‘ (10)

A _=iw’pll2D, -d

-1

K3

wl )
Aj Ay - mos ravishda suyuqlikning quvurda va gazning halqa oralig‘ida
harkatlanishida gidravlik qarshilik koeffitsienti; wy, W,y - mso ravishda

suyuqlikning quvurda va gazning halqa oralig‘ida harkatlanishidagi tezligi, m/s.
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Gazning halqa oalig‘idagi harkatlanish tezligi quyidagicha aniglanadi

w, . =44, /{(w()ﬂ'b’, { Di“ = ’/'T-xr‘ )_;’ (12)

Suyuglikning quvurda harkatlanish tezligi quyidagicha aniglanadi
(D; -d:) 4q._

HAp

AR RN

A K =W K
(13)
Quduqgga haydalyotgan gaz hajmi (Ry va T da) quyidagicha aniglanadi

\' = J7( I):'_‘“ —d: ’[/r:w /4. (14)

nap

Gazni haydash vaqti (8) formula bilan aniglanadi.

Gazning ishgalanishda bosim yuqotilishi Ay va Ayg gradenti juda kichik
bulganligi uchun amaliy hisob-kitoblarda Ay = A,q = 0,2 Pa/m deb olish mumkin.
Misol.

Favvoralanishi suv bilan tuxtatilgan quduglarni uzlashtirish uchun ishgatushirish
teshiglari mavjud bulgan mufta qurilmasini tushirish chuqurligini hisoblash kerak,
quyidagi sharotilarda: Himoya tizmasining ichki diametri D,,=0,1503 m; NKQ
larining tashqi diametri d,=0,06 m; NKQ larining ichki diametri d,, = 0,0503 m;
qudugning chuqurligi Ls=1700 m; gatlam bosimi R,=18,5 MPa; zichligi p, = 1100
kg/m® va qovushqoqligi py=1,5 -10° Pa's ga teng bo‘lgan suv bilan quduq
ustigacha tuldirilgan. Kuchma kompressor UKP-80 (ishchi bosimi R,=8 MPa,
uzatish qobilyati gq=8 m*/min) qo‘rilmasi bilan teskari haydash orqali quduq
uzlashtiriladi. Qudugdan urtacha harorat T = 299 K; gazning yuqorisigiluvchanlik
koeffitsienti z = 0,89; gazning zichligi va govushgoqligi mos ravishda p, = 1,1
kg/m® va p,=0,5 -10° Pa-s.

Echimi.

Bizga ma’lumki qudugqni uzlashtirish teskari haydash orqali amalga
oshirilayotganligi sababli, (9) — (10) formulalar orgali hisob-kitob ishlari olib
boriladi.

Avvalam bor V, koeffitsientini (2) formula orgali topamiz

V, = 8%293/(0,1*299*0,89) = 88,084.

W ni (13) formula orgali aniglaymiz
Wy = 4*8/ (60*3,14*88,084*0,0503°) = 0,762 m/s.

W g Ni (14) formula orgali hisoblaymiz

W g = 4*8/ (60*3,14*88,084*(0,1503” — 0,06%)) =0,1015 m/s.

Quvurlarda harakatlanayotgan suv uchun Reynold sonini quyidagi formula orgali
aniglaymiz:

Re =wd, p, /U,

Re, = 0,762*0,0503*1100/(1,5*10°%) =28108.
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Re>2320 da A= 0,3164/;/Re, formula bilan %; ni hisoblaymiz

A = 0,3164/28108"* =0,0244.
Gazning zichligini topamiz (R, va T da)
Py =Pgst*Vg = 1,1*88,084=96,9 kg/m”.
Halqa oralig‘ida harkatlanayotgan gaz uchun Reynolds sonini aniglaymiz
Re oo (D =) )P; _
0,1015(0,1503 — 0,06):96.6/(0,5-10%) = 0,888 / (0,5-10%) = 1776.
Bunda Rey >2100, unda harakatlanish rejimi laminar va gidravlik garshilik
koeffitsienti quyidagiga teng
Ay = 64/ Rey,q = 64/1776 = 0,036.
Mos ravishda (10) va (11) formulalar orgali bosim yuqotilish gradientlarini
hisoblaymiz:
Ay = 0,036(0,1015)%96,9/(2(0,1503 — 0,06)) =~ 0,2 Pa/m,
A;; = 0,0244(0,762)%+1100/(2-0,0503) = 154,92 Pa/m.
CHegaraviy chuqurlikni (9) formula bilan aniglaymiz

(8-0,1)-10° 5 ,
= =790, 3 m.
9.81 (1100-96,9) + 154,92 +0,2
SHunday qilib, suyuqglikni gaz bilan sigib chigarishdagi chegaraviy chuqurligi

790,3 m ni tashkil giladi. Ishga tushirish teshiglar mavjud bulgan muftani 76 m
chuqurlikda urnatish lozim.

Quduqgga suyulikni sigib chigarish uchun haydaladigan gaz hajmini (14) formula
bilan aniglaymiz:

V, = 3,14(0,1503% -0,06%) 790,3/4 = 11,78 m°,

Kompressorning (haydash vaqti) ishlash vaqti (min)

T =11,78-88,084/8 = 129,7 min.

Buning natijasida, kompressor bilan quduqlarni o‘zlashtirishda, qaysiki suyuqlik
sathi ishga tushirish teshigigacha sigilsa, gaz ulardan NKQ lariga kira boshlaydi, u
erda joylashgan suyuglikni gazlashtirib, quduq tubi bosimni gatam bosimidan
pasaytiradi , natijada gatlamdan quduqga suyugqlik ogib kelishi boshlanadi.

np
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10

Qudug  tubi  atrofining
o‘tkazuvchanligi, mkm?; k

Qatlamning galinligi,m; h

Qatlam shariotidagi  neft
zichligi, kg/m®; pip

Qatlam bosimi, MPa; Rp

9-amaliy mashg‘ulot
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Mavzu:Neft quduglarini debtini aniglash
Quduqgga suyugqlikni kelishining umumiy tenglamasi quyidagi ko‘rinishga ega
Q=k(p,,— Pus) > (1)
Bu erda Q — qudug debiti; k — o‘lchov proporsoinalik koeffitsienti; n - suyuqlik
harakatlanishi (filtratsiyasi) rejimining tavsifni pog‘onasini ko‘rsatuvchi.
Agar n=1 bo‘lganda ifoda quyidagicha yoziladi:

0=K, (P —Pus) @)
Bu erda K, — quduqning mahsuldorlik koeffitsienti, t/(sut-MPa) (standart
sharoitda).

Tekis radial ogim shariotdagi (nesovershennoy) quduq debitini Dyupyu formulasi
asosan quyidagicha buladi
2wkh(p. —p..)
R

3)
Buerda k — gatlamning utkazuvchanligi (qudug tubi hududini), m; h — gatlam
qalinligi (ishlatilayotgan), m; p,, — qatlam shariotidagi neft govushqoqligi,
mPa-s;r, — keltirilgan quduq radiusi, m; R, — ta’minot (filtratsiya) konturi, m.
(2) va (3) tenglamalarini bir-biriga qo‘yish orqali qo‘yidagini hosil gilamiz
khp,

R

0=

.......

K, =0,54287—
M_b In
(4)
Bu erda b, — neftning hajmiy koeffitsienti; p,, — gqatlam shariotidagi neft zichligi,
kg/m®.
(4) formuladan kelib chiqgib standart shariotdagi quduq debiti quyidagi formula
bilan hisoblab topish mumkin, t/sut da ulchanadi:
khp (p.-p.)

Q =0,54287
R

A

i b In
!

. (5)

Misol 1.

Qudugq tubi bosimi, tuyinish bosimiga teng bulgan va quyidagi shariotlardagi neft
quduglarining debitini topamiz:

Qudug tubi atrofining utkazuvchanligi 0,25 mkm?; gatlamning galinligi 5m; gatlam
shariotidagi neft zichligi 805 kg/m®; gatlam sharoitidagi neft govushgogligi 2
mPa-s; gazsizlantirilgan neft zichligi 862 kg/m®; ta’minot konturi raduisi 300 m;
keltirilgan qudug radusi 0,01 m; gatlam bosimi 25 MPa; gatlam neftining (standart
sharoitga keltirilgan gaz hajmi) gaz miqdori (gazga tuyinganligi) G, (Go) = 78,5
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m*m?®, t = 20 °S dagi tuyinish bosimi Rpaso = 8,48 MPa; gatlam harorati 82 °S;
standart shariotda bir matrta gazsizlantirishda metan gazining miqdori y,, = 0,622,
azot miqdori esa y, = 0,027.

Echimi.

Avvalambor neftning hajmiy koeffitsentini hisoblaymiz

b =1+43,05-107T, npu I', £400m" /™’ |

b, =14+3,63-107 (', —=58) npu I',>400m" /M7, |
(6)

by = 1+3,05-10°-78,5= 1,24
SHundan so‘ng qatlam haroratidagi tuyinish bosimini topamiz, ya’ni berilgan
ma’lumotlar standart shariot uchun ko‘rsatilgan. Buning uchun (7) formuladan
foydalanmiz
RGN : e -
Prac: = P s "(7'114_.\
0157 4

e () 0,8y )

(7)
Bu erda Ry, — gatlam haroratidagi t, , gatlam neftining gazga tuyinganlik bosimi
MPa; t — jarayondagi harorat; G,n —qatlam neftining gazga to‘yinganligi,
gazsizlantirilagn neft og‘irligi bilan neft tarkibida erigan gaz hajmi nisbati bilan
tavsiflanadigan kattalik, m®/t;
Ym, Ya, - MOS ravishda standart shariotda bir matrta gazsizlantirishdagi gatlam
neftining tarkibidagi metan gazi va azot gazi miqdorlari.
Qatlam neftining gazga to‘yinganligi quyidagi formula bilan aniglanadi

(8)
Bu erda 10° - zichlikni kurastkichini kg/m® dan, t/m® ga utkazish koeffitsenti.
YUqorida keltirilgan tenglamaga G, ga gatlam neftinig G, gazmiqdorini qo‘yib
hsoblaymiz.
L. = 10 -78,3 =848 M /T.
M (293,15/273)862

SHunday qilib t, dagi tuyinish bosimi quyidagicha hisoblanadi.

20-82

701,8
9,157+ —— <
84,8(0,622—0,8-0,027)

=11,18MlIla.

p»u«. =8'48_

Qudugq debitini (5) formula yordamida hisoblaymiz
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0.54287-0,25-5-805-(25-11,18)
) =
2:1.24-In(300/001)
Standart shariotdagi neft quduglarining debiti hisobi 295,3 t/sut.

=295,3 T1/cyrT.

10-amaliy mashg‘ulot
Mavzu: Gaz quduglari debitini hisoblash
Gazning quduqgga oqib kelishining umumiy formulasi

: —p’ =aV +bV’
llfl l\ﬂlv r I (1)

Bu erda a, b — sonli koeffitsient, mos ravishda, va M M
M M
V, —normal shariotda keltirilgan gaz debiti m*/sut.
Qudug tubi bosimi quyidagi formula bilan aniglanadi
1.293.10 ‘1 i 41,"1,-
Pus =P, € s
(2) 0 Y

Bu erda Ry —qudugq ustida quvurlar oralig‘ining o‘lchangan bosimi, MPa; L.- qudug
chuqurligi, m; - £, qudugdagigazning nisbiy zichligi; t; — qudugning

urtacha harorati, °S.
(1) tenglamadagi (1) sonli koeffitsietlar eng kichik kvadratlar usuli bilan quyidagi
formullar orgali aniglanadi:

D AP VY VE-DV. > p’

NI VI-(Dv. ) : 3)

(

; NY ap' =2 v - (ap* 1V, )
NYvi-(Yv ) ’

Buerda Vy— Ap =p’.,~p'us alohida o‘lchov bo‘yicha gaz debiti, m®/sut; N —
o‘lchovlar soni.

Misol 1.

Quyidagi sharoitlar uchun gaz debitini hisoblash:

Qudugning chuqurligi 2500 m; quduqdagi gazning zichligi 1,06 kg/m®, qudugning
o‘rtacha harorati 47 °S.

Debitni hisoblash uchun R,a, = 0,9Ry, .

Tadgigotlar natijasi quyida ifodalangan.

O‘Ichov rejimi 1 2 3 4 3)

100



Bosim Ry  wpa

parametrlari 32 32,8 33,5 34,1 34,6
Normal shariotdagi
urnatilgan gaz | 1-10° 0,8-10° 0,6-10° 0,37-10° 0
debiti Vp, m*/sut
Echimi.
Mos ravishdagi rejimlar asosida, qudug tubi (R,s,) bosimini hisoblaymiz.
1-Rejim.
13911(1‘#%519. L g
Dt = 9 e '“ 203 M _ 32 CU'"(‘:-‘().“ MI1a.
M.\()l SR
2-Rejim.
Pas, = 32,8 € 0= 41,11 MITa.
3-Rejim.
Py, = 33,5 € %20 = 33,5 + 1,25358 = 42 Mlla.
380y = e
4-Rejim.
Pys, = 34,1+1,25358=42,75 MITa.
4
Qatlam bosimini aniglaymiz Ry = 34,6-1,25358 = 43,37 MPa.
Quduglar olib borilgan tadqiqotlar jarayonidagi o‘lchovlar soni N=4. Ni

hisoblaymiz.AR?:

?emm I Ap’l = (43,37) * - (40,1 nf = 1880.98 — 1608,81 = 272,15;
Pearcum 2 Ap , = 1880,96 — (41,11)* = 1880,96 — 1690,03 = 190,93;
Pexcum 3 Ap s = 1880,96 — (42)* = 1880,96 — 1764 = 116,96;
Peowcum 4 Ap’s = 1880,96 — (42,75)" = 1880,96 — 1827,56 = 53.4.

a, koeffitsientini topamiz:
850,6-107°-2,1369-10% —2,77-10" - 635,44 o
a:qso{) 10 : 69 }‘ 47 1‘6 =0.()43910 N
4-2,1369-10° -=7,6729-10"

shuningdek b,koeffitsientni topamiz:
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4.635,44-2,77-10°-850,06-10"
T 4.2.1369-10% -7,6729-107
Berilgan sharoitga uchun quduq tubi (R,s) bosimini hisoblaymiz R,s, = 0,9Ry .

=2.139.107",

b

Puag = 0,9 +43,37 = 39,03 MITa,

SHuningdek
pl —pl. =(43,37)* - (39,03) * = 1880,9569 — 1523,5750 = 357,3819.

Birinchi tenglamadan V topib olib giymatini topamiz.

N L L L L | T rpeeep—

| '”'—u + \ﬁf +4b° (plfl — pf_,“.‘)
V. =

: 2b

YOKki

L _=0,6439-10°" +4/0,4146-10°° +4.2,139-10"7357,3819 _
B 2-2,139-107" i
~ —0,6439-10" +5,567-10" _ 4,9233-10”

4,278-107" 4,278-107"

=1,15-10° m*/eyr.

SHunday qilib R, = 0,9Ry, .da quduq debiti 1,15-10° m*/sut ga teng bo‘ladi.
p

11-amaliy mashg¢ulot

Mavzu: Ko‘piklar yordamida quduqlarni o‘zlashtirish usuli

Quduglarni o‘zlashtirish uchun kupiklardan foydalanishda uning zichligini etarli
darajada boshqarib turish katta ahamiyatga ega. Bu holat gatlamga berilayotgan
teskari bosimni bir tekis pasaytirish uchun etarli shariot yaratadi. Ikki fazali kupik
quydagi sistemani o‘z ichiga oladi, SFM larning suvdagi va havodagi
aralashmasidan tashkil topgan bo‘ladi. SFM sifatida 0,1% li (1 t suvga+l kg
sulfonol) konsentratsiyasidagi sulfonol eritmasini tavsiya etish mumkin.

Ushbu qudugni o‘zlashtirish jarayoni amalga oshirish uchun nasos agregeti
(masalan 4AN-700) va kompressor (masalan UKP -80) kerak bo‘ladi. SFM
suvdagi eritmasi aeratorda o‘o‘zatilayotgan gaz bilan aralashtiriladi, hosil bo‘lgan
ko‘pikni quduqqga haydaladi.
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Ushbu jarayon hisob-kitoblarda quduqga ko‘pikning harakatlanishni to‘g‘ri va
teskari haydash uchun amalga oshrish kerak degan asosiy savol to‘radi.

/o C 74

>
T T DT A VL
! 2
8

Puc. 8.8. Cxema o6BASKH HaZeMHOTO 0GOPYIOBAHHA H VCTLA CKBAMKMHELI:

i - ].:E.\:EHTIIPDHD‘IHH]& arperart, 2 — IMHHA AIE ITOJa™IT HE'HDD'SPRS}':“DH.:Eﬁ HITZKOCTII, _:? — IEWERTOP,
4 —mamorerp; 5 — &, 13, 15 — sagsmsxn; 92 — saraymea; {0 — BBIGpoc meHnl; [/ — HAKONHTEeIbHAA
eMECCTE; 2 — HedTenpoMelcIoBRIH KoIAekTop, /4 — SKCOAVaATAUMOHHZA KOAOHHA; |6 — NeHOOPOBOI;
17 — cbpaTHsNl xaamaH 3xexTopa; /8 — Bosgyxonposeod; 19 — KoMIOpeccop

Ikki fazali ko‘pikni tavsiflovchi ayrim parametrlarni kirgizamiz. Aersiya pog‘onasi
a ni, gazning hajmiy sarfi munosabati deb ataymiz, standart sharoitga keltirilgan
Vst , suyuglikning hajmiy sarfi Q; ga nisbati bilan ifodalaymiz:

a= Vgst / Qj (1)

Kupikdagi gaz miqdorini aslida ganchaligin quyidagi ifoda orgali topamiz:

¢ = (1+0,05)B, (2)

bu erda  — hajmiy gaz miqdorini (2) foarmula bilan aniglaymiz.
By = Vg /(Q+Vy) (3)

(2) formuladagi “+” ishorasi kupik pastga harkatlanyotganda ,
yugoriga harakatlanganda ishlatiladi.

Vy=2V R, T/(RTs) (4)

[T3K13

ishorasi esa

(2) formulaga (4) va (1) formulalarni quyib mos ravishda gazning hajmiy sarfini
hisoblaymiz.

l

p=—
©) L
ap,Iz
(5) formulani hisobga olib (2) ¢ uchun quyidagi kurinishni oladi
__ (1%0,05) 6
{P - 1+ T ar ( )
ApRg TZ

Kupikning zichligi p, ushbu formula bilan aniglanadi
Pp=p; (1- @) + pgop (7)

103



Real gazning zichlik va hajmining berilgan harorat va bosimda o‘zgarishini
quyidagi bog‘lanish orqali topamiz

_ F‘gs:RTs:
pg - zTR, (8)
7 _ zTRg Vg
V= RTs; 9)
(8) formulani hisobga olib (7) formulani o‘zgartiramiz
gerRTsr
pp = P (1—@) + =0 (10)

Kupikning gidrostatik ustuni og‘irligi hisobiga bosim yuqotilishi gradentini
hisoblaymiz

d

). =p.8.

dH (11)

Quvurlarda ishgalanish hisobiga bosim yuqgotilishi gradinti ham quydagicha
hisoblanadi

a = L (12)

Halqa oralig‘ida bosim yuqotilishini ham hisoblaymiz
ip w2 p

(i[__)m“ =/l . nl n

dH 2(D,,

%) (13)

Bu erda A — kupikning harakatlanishidagi gidravlik garshilik koeffitsieti.

Hisob kitoblarda quvur ichi yoki halqa oralig‘idagi kupikning harakati uchun
ushbu koeffitsient har doim o‘zgarmas bo‘lishi mumkin va A = 0,03ga teng; w; ,w
kzg — Mos ravishda kupikning quvur va halqa oralig‘idagi harkatlanish tezligi m/s;

w. =40 /nd’,, (14)

w,, =40 /[}T(I):” —-d

-

,;p)].(15)

Bu erda Q, — kupik sarfi, (m%/s) quyidagi formula orgali aniglaymiz

0, =01+,
Pl (16)
Haydash bosimi quyidagi formula orgali aniglaymiz:
To‘g‘ridan-to‘g‘ri haydash uchun
dp dp dp dp :l .

), = P H107° (), + (). o+ (). = (—),..
Ka AR G e T e

Teskari haydash uchun

(17)
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p,=p, +10™° (L) (‘_/ll) ,+(ﬂ)) —(dp)“. H,

Fdi s dH R T  dH T (18)
( dp "‘] ’
Bu erda \dH )ye \dH )cra - mos ravishda quvur ichi va halqa oralig‘ida
kupiknig gidrostatlk ustuni ta’sirida bosim yugqotilish gradenti, Pa/m; Ry, , Ryt —
mos ravishda quduq ustidagi quvur va halga oralig‘idagi bosim, MPa; N — NKQ
lari tushiriladigan chuqurlik, m.
Misol.CHuquligi 1700 m, ichki diametri D, = 0,1503 m li himoya tizmasi bilan
jihozlangan quduqga kupik haydash bosimini hisoblash lozim.qudug texnik suv
bilan tuldirilgan bo‘lib va aeratsiya a=50 pog‘onasi orqali kupikka aylantiriladi.
Kupik hosil giluvchi sifatida sulfonolning 0,1 % suvdagi eritmasidan (1 kg
sulfonolga+1000 kg suv) foydalaniladi. NKQ lari qudug tubigacha tushrilgan
bo‘lib N=1700 m (d,,=0,089 m, d,,=0,076 m). Qudugga ikki fazali kupik
haydaladi; sulfonolnig suvdagi eritmasi va gaz bilan zichligi pg: = 1,205 kg/m®.
Sigilgan gazning maksimal bosimi R = 8MPa (UKP-80), quduqdagi o‘rtacha
harorat t =35 °S , gazning o‘ta siqiluvchanlik koeffitsenti z = 1, suv sarfi Q.=
0,012 m®/s (4AN-700).
Echimi. (6) formula orgali ¢ hisoblaymiz
Kirishdagi ogim

140,05
On — Z.293 =
50-01-3081

chigishdagi ogim
On = 1-0,05 — 0377
(7) formula orgali kupikning zichligini topamiz: kirishdagi ogim

on =1000(1-0,416)+1,205-0,416 ———= 622,15 kg/m”,

(/j' \

= 0,416,

%] [
[
(8] UI

-
£

A SAan
s A

chigishdagi ogim
ppn =1000(1-0,377)+1,205-0, 377

= 657,57 kg/m®,

(16) formula orgali kupikning sarfml anlqlaymlz
Q —omzmw) 0,02 m®/s.

(14) va (15) formulalar yordamida uning tezligi topiladi:
= 4*0,02/ (3,14*0,076%) = 4,41 m/s,
W = 40,02/ (3,14*(0,1503%- 0,089%)) = 1,74 m/s.
(11) — (12) formulalar yordamida bosim yugotilishi uchligini topamiz:
Quuvurlar va halga oralig‘ida (pastga harkatlanish oqimi, kirishda)

(22 ) g0 = 622,15%0,81= 6103,29 Pa/m,

Quvurlar va halqga oralig‘ida (yuqoriga harkatlanish oqimi chiqishda)
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() = 657,57+9,81= 6450,76 Pa/m,

dnN
Quvurlarda (pastga harkatlanish ogimi)
4,41%+662,15

L _
(dN)gsn =0,03 ~0o0e 2388,08 Pa/m,

Quvurlarda (yugoriga harkatlanish ogimi)
(2 )gn = 0,08%4227%7 = 2524,04 Paim,

dM 0,076

Neo 1 12 |3 |4 |5 |6 |7 |8 |9 |10
Qudug tubi atrofining
o‘tkazuvchanligi, mkm?; k
Qatlamning galinligi,m; h
Qatlam shariotidagi neft
zichligi, kg/m?; pi
Qatlam bosimi, MPa; Ry,

12-amaliy mashg‘ulot

Mavzu: Gaz quduglaridan ogim olishdagi tadgiqotlar

Gaz brudusilarini urnatilgan rejimda tadqiqotlar, utkazish xuddi neft quduglarida
utkazilgan tadgiqotlar kabi amalga oshiriladi.

Urnatilgan rejimlarda tadgiqgot natijalarini gayta ishlash asosida quyidagi
tenglamalar yotadi:

pl‘:: -p.. = AV +BV’,

Bu erda A- g‘ovak muhitda gaz filtratsiyasida ishqalanishda bosim yugqotilishini
harakterlaydi.

Masala-1

Suyuglikni almashtirish usuli bilan mahsuldor gatlamdan ogim olish jarayonida
quduq ustidagi maksimal bosim kattaligini aniglaymiz. Burg‘ilash eritmasining
zichligi - 1250 kg/m?®; suvning zichligi - 1000 kg/m®; quvurlar tizmasining uzunligi
- 1410 m; bosim yuqotilishi: quvurlar uzatmasidagi — 1,5 MPa; quvur orti
oralig‘ida — 0,9 MPa.

Echimi

Quduq ustidagi maksimal bosim kattaligini quyidagi formula bilan aniglaymiz:

Pyer = APez = Pam)GH:+ Apyg + Apy,

Bu erda pyj, pij, -mos ravishda og‘ir va engil suyuqliklarning zichligi; N — quvurlar
tizmasi uzunligi; AP,, , APy — mos ravishda quvurlar halqa oralig‘ida va quvurlar
uzatmasidagi bosim yugqotilishi (ushbu ko‘rsatkichlar sparvichnik jadvalidan yoki
maxsus metod bilan aniglanadi).
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Rust = (1250-1000)*9,81*1410 + 1,5*10° + 0,9*10° = 5,858 MPa.

Masala

Qatlamga depressiya hosil gilish uchun kerak buladigan, qudugga haydladigan
(suyuglikni almashtirish bilan ogim olish jaryonida) suyuglik hajmini aniglaymiz.
Qudugning chuqurligi 2130 m, ishlatish tizmasining ichki diametri 150 mm.
Nasos-kompressor quvurlarining tashqi va ichki diametri 73 mm va 62 mm,
uzunligi 2100 m. Urtacha gatlam bosimi 28 MPa ni tashkil giladi. Quvurlar
tizmasida bosim yo‘qotilishi 1,65 MPa, quvurlar halqa oralig‘ida 12 MPa ni tashkil
giladi. Engil suyuglikning zichligi 830 kg/m?®, burg‘ilash eritmasining zichligi 1120
kg/m®.

13-amaliy mashg‘ulot
Mavzu: Suyuglik olish chegaraviy giymati hisobi
Suyuglik olish chegarasi talablari

Cuyuglik olish chegaraviy qiymati deganda shunday gazib olish chegaras
tushiniladiki qudugni avvriyasiz uzog muddat davomida gatlam energiyasini
ratsional foydalanish orgali gatlam mahsuldorligini tavsiflovchi kattalik. Qudugdan
suyugqlik olish chegaraviy qiymati ikki guruhga bo‘linadi: meyorlab suyuglik olish
va meyorsiz suyuqglik olish.

Meyorsiz suyulik olish quduglari uchun chegaraviy giymat, gazib chigarish
potensiyali olish limiti yoki qazib chigaruvchi uskunalarning texnikaning
imkoniyatisha bog‘liq.

Asosiy suyuqlik olish chegaraviy talablari quydagilar kiradi:

gatlam hajmidan qudugqga sizilib kelayotgan kattagina gismida ozod gaz ajralib
chigishini oldini olish,

I:Qzab = 0975 Rnas , (1)

Uyumda suv va gaz konuslarini hosil bo‘lishini oldini olish lozim;

Kollektorning mexanik mustahkamligi, bosim gradienti chegarlash;

Himoya tizmalarini pachoglanishini sharoitini oldini olish lozim;

Qiya yo‘nalishda burg‘ilangan quduglarda katta burchaklar giyshayshi natijasida
kerakli chuqurlikka qudug uskunalarini tushirish imkoniyatini bermasligi;
Qullanilishi kerak bulgan uskunalarning qullashda chegara va mavjud bo‘lmasigi;
Qudug mahsulotlarini kutarishda ishlatiladigan uskunalarining energitek tasnifi
chegaralarini bilish lozim(kompressorning chegaraviy bosimi va uni kompressorli
ekplutatsiyadagi uzatilishi);

Ishchi agent resursini chegaralash(masalan, kompressorli ishlatishda gaz) va
boshqalar;

Misol.
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Kompressorli usulda ishlatilayotgan va quyidagi sharoitlar uchunqudugdan neft
olish normasini (meyorini) hisoblash lozim: gatlam bosimi R,= 16 MPa, to‘yinish
bosimi Rn,s= 8 MPa, mahsuldorlik koeffitsient K,= 40 t/(sut*MPa). Qudugni
potensial debita ishlatish kolektorlarning mexanik mustahkamligi imkonini beradi.
Ishchi agentning maksimal sarfi (gaz) V4= 60000 m?>/sut ni tashkil giladi.
Qudugning chuqurligi L= 2200 m; gatlam sharoitidagi neft p,,= 850 kg/m?;
gazsizlantirilgan neft zichligi p,= 902 kg/m® gaz omili Go= 40 m’/t; neft
tarkibidagi gazning urtacha eruvchanligi o = 51 MPa; mavjud bo‘lgan gaz bosim
R,= 5MPa; quduq usti bosimi R,= 0,8 MPa.
Echimi.
Quyidagi sharoitdagi (1) quduq tubidagi bosimi aniglanadi.

R,a=0.75*8 = 6 MPa. Suyuglik olish normasi Q= 40 (16-6) = 400 t/sut.
YA’ni Rp> R, , kutargichning uzunligini quyidagi hisoblaymiz:
N=L;— (Rzab - Rb)/(psm g)v (2)
Bu erda R, — bashmakdagi bosim, Pa; psm — “quduq tubi—bashmak lift” gazneftli
aralashmaning zichligi kg/m®. pe, kattalikni 800 kg/m® ga teng deb olamiz. Gaz
haydashda bosim yo‘qotilishi 0,5 MPa ga teng deb olamiz, bashmakdagi bosim
Ry=(R,—0.5)=5-0,5 =4,5 MPa.
Kutargichning uzunligini (2) formula orgali aniglanadi

N = 2200 - E=%32%7_ 5009 m.

200=9.21
Taximin gilinayotgan kutargichni optimal ish rejimida, uning diametri quyilagi
formula bilan aniglanadi.

d =400 |- (3)
*-...I Rp— Ry *-.‘I ongH—Fp+Hy

Neftning kutarichda urtacha zichligi quydagiga teng pn = (pnp - pna)/2 =
(850+902)/2 = 876 kg/m® .
Kutargichning diametri

N 3| OH
|

I I
[ 876+2009 3| 4002009
d =400 |

| p .
1‘\' 10%(4.5— 0.8 1\| B76+5.81=2009—(4.5-0.8)=10%

=99.23 mm.

Ichki diametri 100,3 mm Ili shartli diametri 114 mm |li NKT standart quvurni
olamiz.

Optimal rejimda nisbiy gaz sarfini aniglaymiz.
_0.228 (ppgH+ Ry— Rp)

Ro opt= R 4
P 495 (Rp— Ry) In=2 ( )
s H".[
0.388(876+9.81=2005+0,8+10%- 4,5-10%) 3
RO Optz .5 -= 380,4 m /t

(100,3)0%(4,5-0,8)+10% log, o

Bizning holatimizda
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G.EEEa{B?&hG.E]=~20-G':"r+ﬂ.8=~1l3-6‘| 3
RO Opt: ‘;.-5: 380,4 m /t.

(100.3)05x(4.5-0.8)+10%+log; s

Haydalayotgan gazning nisbiy sarfi
(Ry— Rp

Ro nag=R0 opt— (Go—a - )

Z

Biz ko‘rayotgan holatda
Ronag= 380,4— (40-5—""=)= 353,65 m’/t.

-
£

Gazning umumiy hajmi

V= Q*Rp nag= 400*353,65 = 141460 m?.

SHunday qilib V= 60000 m*® , gaz haydash bilan 400 t/sut quduq debitini
ta’minlab bulmaydi. Gaz haydash nisbiy sarfi Rg nag= 353,65 m?*/t olgandan so‘ng,
qudugq debitini hisoblash mumkin

Q=Vy/Rq nag= 60000/353,65 = 170 t/sut.

Bu kabi aniq holatda suyuqlik olish me’yori taxminan 170 t/sut tashkil giladi.

14-amaliy mashg‘ulot

Mavzu: Qudug tubi zonasining parametrlarini hisoblash

Quduq tubining asosiy parametrlariga — gidroutkazuvchanlik koeffitsienti kh/p ,
harakatchanlik koeffitsenti k/u va utkazuvchanlik k kiradi. Urnatilgan rejimda neft
quduglaridan olingan tadgiqgotlar natijalaridan foydalanib, aytib utilgan
parametrlarni hisoblab topish mumkin. Buning uchun Dyupyu formulasidan
foydalanamiz.

de _?_n,ﬁ h (pr.mi “mh,

RK
;‘M hn e

L 1)
Bu erdak — qudug tubi atrofining utkazuvchanligi, m* h — gatlam qalinligi, m; p, —
gatlam sharoitidagi neft govushqoqoligi, Pa*s; b, —gatlam haroratidagi neft ining
hajmiy koeffitsenti; Ry — filtratsiya konturi, m; r,, — utkazilgan quduq radiusi, m.
YA’ni (1) tenglama R,4,> Ry, bulganda suvlanmagan neftlar uchun to‘g‘ri bo‘ladi.
Bosimlar fargini hisobga olib (1) formulani quyidagi kurinishda yozamiz.

Q — 2kh
A’, R s
}‘" b" In ,*”;)

(2)
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0 Jt). W &0 20 wo 120 Vv ey

SN 1 TTW

‘j n |
1-rasm. Quduqgning tug‘ri chiziqli indikator chizig‘i

ap
Mila

K =1tg ¢ Q/: . i i i ini i
B * 7980 njva (2) formulaga quyish orgali, quyidagini olamiz.
S & { ) =
n
P Ry
B0, —
np
Y OKi
R
" nn h“ " r
kh i
uol ? .

©)
Bu erda K’,[,Ir — mahsuldorlik koeffitsienti m*/(s*Pa), quduglarda olib borilgan
natijalar asosida aniglanadi. (1) formula bilan K, — hisoblaymiz, K’pr — hosibi
uchun quyidagi formuladan foydlanamiz
K

K' =1,16741.107% ——

o pn

(4)

Gaz quduglarini qudug tubini atrofidagidroutkazuvchanlik koeffitsient quyidagi
formula bilan aniqlanadi (Darsi qonuni tug‘ri kelishi)

h. 2Py 'np K
I, an T(_: r"“ (5)

Bu erda py — qatlam sharoitidagi gaz zichligi, (Pa*s); a — sonli koeffitsient,
quyidagi ulchovga (s*N*m’) va ma’lum bo‘lgan A koeffitsient orali aniglanadi:

a =8,64.10'" A,
(6)

Misol. Quduqg tubining asosiy parametrlariga hisoblaymiz, tajribalar asosida
mahsuldorlik koeffitsientini aniglash uchun K, = 14,634 t/(sut). Mahsuldor gatlam
galinligi h = 5 m; gatlam haroratidagi neftning hajmiy koeffitsienti b,= 1,22;
gatlam sharotidagi neftning zichligi p,,= 802 kg/m®; gatlam sharoidagi neftning
govushgogligi u,= 2 mPa*s; filtratsiya konturi R,= 200 m; utkazilgan qudugning
radiusi r,=9*10° .
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Echilish. Mahsuldorlik koeffitsentiquyidagi formula bilan aniglanadi: (4):

14,64

Ky = 116741107 m: 211191070 W/ e Ma).

Gidro utkazuvchanlik koeffitsienti (5) formula bilan hisoblanadi
200

9.107" 10 )
e = 6,94 - 107" M/ (. Na).

1o

2.1119.10 1,22 In

R e
M, 2:314

Neftning harkatchanligini aniglaymiz:

X kh 6.64.10°"'° *
o S =T =388 107w e Ma).

H M

Qudugq tubi atrofining utkazuvchanligini aniglaymiz

Y
k= o g, = 1,388-1071°.2.1072 22 0,278 10712 w?

15-amaliy mashg‘ulot
Mavzu: Qatlam uchun ruxsat etilgan depressiyani aniglash

Qudugdan neft yoki gaz ogimini olish quyidagi sharoitdagini imkoniyat
buladi, agar Ry > R, +Rqyqp , bu erda Ry — gatlam bosimi; R, — quduq tubi bosimi;
Raop — qo‘shimcha bosim, suyuqlik yoki gazlarning quduq tubiga harakatlanish
davomida, qgarshilik engish uchun sarflanadi. ushbu garshiliklar asosan tabiy va
sunily sabablarga ko‘ra, qudugni burg‘ilash jarayonida hosil bo‘ladi(quduq tubi
atrofining ifloslanishi natijasida).
Agar qudugda zichligi p va balandligi N teng bo‘lgan suyuqlik mavjud bo‘lsa,
yugorida keltirilgan tengsizliknni quyidagi ko‘rinishda yozishimiz mumkin:
Roi >pgN +Rgop (1)
Qatlam bosimi — quduqni uzlashtirish jarayonida o‘zgarishisiz qoluvchi parametr.
SHunday qilib tengsizlikni p, N, Rqo ko‘rsatkichlarining uzgarishi qoniqtirishi
mumkin.
Oqgim olishda gatlamga ruxsat etilgan depressiyani tanlashda sement qobigning
mustahkamligi hisobga olinadi, quyidagi formula bilan aniglanadi

AR< Ry~ (R — ah),

Bu erda R, — mahsuldor gatlamdagi bosim, MPa; R — suv bosimli gorizont yoki
suv-neft tutash yuzasi (SNTYU), MPa; h-—perforatsiya kanllariga yaqin va
(SNTYU) yoki bosimli gorizont oralidagi sifatli sement qoplamasi balandligi, m; a
— himoya tizmasi tashqarisidagi sement qoplamasiga ruxsat etilgan bosim
gradienti, MPa (2,5 yuqori bo‘lmagan).
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Ishlatish tizmasi ichidagi bosim tebranishi, almashunuvchi
bosimlarga, qudugning loyihasiga kiritilgan, amaliyotda

16-amaliy mashg‘ulot

Mavzu:Oqimli qurilma yordamida ogim olish jarayoni hisobi
Oqimli uskunlar bilan quduglardan ogim olish usuli, gidrostatik
bosimga nisbatan kichik paker osti bsoimini pasaytirish orqali
amalga oshiriladi.Ushbu holatni rejalashtirilgan vagtgacha ushlab
turish tavsiya etiladi.

Ogimoi qurilmaning ichki gismida har xil bosimdagi ikkita ogimning aralashishi
va energiyalarining almashinishi sodir bo‘ladi, buning natijasida aralashgan
o‘zgaruvchan bosim oqim hosil bo‘ladi. Past bosimli kamaeradan chiquvchi ishchi
ogim bilan birlashtiriuvchi ogim, injektirlashtirish deb ataladi.Ogimli qurilmalarda
potensial energiyani Kkinetik energiyaga aylantirish hodisasi yuz beradi,
energiyaning bir gismi esa injektirlashtirish ogimiga sarflanadi.

Oqimli qurilmadan o‘tish vaqtida o‘tayotgan oqimlarining tezliklari tenglashadi va
aralash ogimdagi kinetik energiya yana potensiyal energiyaga aynaladi.

Oqimli qurilmaning asosiy elenetlariga (1-rasm) — soplo (ishchi nasadka) va
diffuzorli gabul qilish kamerasi. Ishgalanish jarayoni hisobiga ishchi bosim Q,
injektirlashish ogimi Q; bilan aralashib, qurilamdan chigishda esa aralash ogimni
Qs olamiz. Quduqglarni o‘zlashtirishda ishlatiladigan hamma oqimli qurilmalar,
yugori bosimli uskunalar turkumiga kiradi, gaysiki aralashish kamerasi fs bilan
ishchi nasadkalarining f, yuzalarini orasidagi nisbat 4 dan kichik bo‘lishi lozim
(f/f< 4).

1-rasm.

Quduglarda  ogimli  qurilmaning 57—} - —
P

joylashish sxemasi paker yordamida \\\\\ Fe
NKQ larigi tizmasiga urnatilishi \ ,
mumkin(2-rasm). Burg‘ilash eritmasi \
quvurlar uzatmasi bilan qurilmaning G zpi ’
ishchi nasadkalariga o‘zatiladi.Ishchi suyuglikning sarfi nasoslar sarf yuzasiga
teng. Keyinchalik oqgim diffuzorli aralashish kamerasidan utib va quvur orti

oraligidan quduq ustiga harkatlanadi. Injektirlanish oqimi (qatlam suyuqligi)
“surish” liniyasi orqali aralashish kamaerasiga yunaltiriladi, ya’ni u erda ishchi

2

oqim bilan aralashdi. “Surish” liniyasi qurilmaning oxiridagi quvurlar tizmasida
joylashadi.
Oqgimli qurilma jarayonini ishchi rejimini hisobida beulchovlik tavsifidan

foydalaniamiz, ogimli nasoslariningharkteriga asoslanib kundalang kesim yuzasida
112




harkatlanish miqdorining saqlanishi qonuniga asosan qo‘llanilishi orqali
aniglanadi.

ool 1750078 L2072 140
Af'p f( ‘ Pu /( Pa /r }

(1)

Bu erda AR — aralashgan va injektirlashgan oqimlar bosimi farqi; AR, — ishchi va
injektirlashgan ogimlar bosimi farqi; f, ,fs, fi , - mos ravishda ogim chigishdagi
ishchi soplyaning, injksiya kamerasi va aralashish kamerasi yuzalari;p;  pi , ps —
mos ravishda ishchi, injektirlashgan va aralashgan ogimlarinig zichligi; U —
injeksiya koeffitsienti.

Bosimlar tushish nisbati ARs/AR; ogimli qurilmaning nisbiy bosim:
SRy _ Rs-Ry 2)
AR R,—FR;

Bu erda R; , Ri | Ry — mos ravishda aralashgan, injektirlashgan va ishchi
ogimlarining statik bosimi.
Injeksiya koeffitsienti qo‘yidagi ifoda bilan aniqlanadi

_ G
u=— 0

Utarli migdorgacha gatlamda bosim tushirish, ishchi suyugliklarini nasos
yordamida bosimi boshqgarib turiladi shu bilan birga injeksiya koeffitsienti ham
hisobga olinadi.

Statik bosim kattaligi ushbu formula bilan hisoblanadi

R =Rj;+Rs- AR", (4)

Ry=Rjs+AR™, (5)

BuerdaR;,, Rjs - ishchi ustuning va aralashgan suyuglik bosimi,
Rjr = pON; Rjs = psgN; (6)

R. — nasos yuqorisidagi chiqarish liniyasi bosimi; AR™ , AR~ - mso ravida
quvurlar tizmasi va quvurlar halqa oralig‘ida bosim yuqotilishi; N — ogimli
qurilmaning quduqga tushirish chuqurligi.

Ri — kattaligi chegermalar orgali aniglanadi, gaysiki tog‘-kon talablari asosida
urnatiladi (yaqin oralig‘dagi gorizontlardan suv oqib kelishinga yo‘l quymaslik,
tog* jinslarinin emirilishi, neftning gaz bilan to‘yiganligidan hosil bo‘lgan bosim,
himoya tizmasining mustahkamligi).

Tenglamalar sistemasini echish orgali (2), (3), (5), nasosning chigarish liniyasidagi
bosim tenglamasini hosil gilamiz, injeksiya kamerasidagi bosimni belgilangan
miqgdorgacha tushirish uchun xizmat giladi:
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. p,.[l-(Apr/App].
Ap./Ap, '

Pactip”

Ap./Ap,

Misol.

Oqimli qurilma bilan quduglarini o‘zlashtirishda nasos agregati bilan ishchi
suyuglikni haydash bosimini aniglaymiz. Tushirilgan chuqurligi 2800 m. Ishchi
qurilmaning nasdakaning diametri 5 mm, aralashish kamerasi diametri 8 mm.
Ishchi suyuglikning sarfi 10 /s, kutilayotgan quduq debiti 360 m*/sut; ishchi
injektirlashgan va aralashgan ogimlar zichliklari 1000 kg/m®. Mos ravishda
tizmada va quvurlar oralig‘idagi bosim yuqotilishi 1,2 va 1,0 MPa/1000 m.

Echimi

Oqimli qurilmaning injeksiya koeffitsienti (3)

_ G
U = (3)

-pu.p t A’

Pa®
(7)

U= 250 — 0.301.

10=1072 «60=60=24

2. Ogimli qurilmaning mos ravishdagi yuzalari

fo==20,005%=0,0000196 »,

[.m iio 0082 =0,00005024 M2,

fw = 0,00005024 — 0,0000196 = 0,0000306 »°.
3. Oqimli qurilmaning o‘Ichovsiz bosimi (1):
ogim olishdan oldin (U = 0)

Ape _ 0,0000196 {l"- - 0,0000196 | _ o o,

Ap, u,mmosozs{ ' 0,00005024) "

oqim oligandan so‘ng (U =0,301)

A 0,0000196 75 = (100001596 (L0000 196

b o [1 -107 030107140301 | 0423,
App  0,00005024 0,00005024 0,00005024
4. Quvur orti va quvur ichdagi bosim yugotilishi

AR =2,8%1,2=3,36 MPa, AR™ =2,8*10 =2,8 MPa (4)

5. ogimli qurilmaning injeksiya kamera bosimi: paker osti hududida bosim
kamayishi chegara nisbatan yo‘q, injeksiya kamerasida ruxsat etilgan minimal
bosimgacha kamaytirish mumkin R; = 0.

6. Gidrostatik bosim (6)

R = Rjs=1000*9,81*2800 = 27,468 MPa.
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7. Nasosning yuqori qismi chiqarish liniyasidagi agregat bosimi qo‘yidagi formula
bilan aniglanadi:
Oqim olish boshlanishidagi holat uchun

27,46810°+ 28-10° oo ;0c xR

)y ™ ’_)* -27,468-10°+3,36-10% 34,1 MIla;
0,52

Oqim olgandan so‘ng

27,468-10° + 2.8-10°

pam == 0T A6810°4 336-10° 47,448 Mila

17- amaliy mashg‘ulot

Mavzu: Egri  chizigli  bosim  kutarilishi  asosida  qudugning
neftberaoluvchanlik samarasini aniglash

Tadgiqot natijalarini gayta ishlash metodlari

Qudugni statsionar rejimlarda sinash jarayonida gaz debiti, favvora quvurlari
og‘zidagi va quvur orti bo‘shlig‘idagi temperatura va bosim o‘lchanadi. Bosim va
debit quduqg ishga tushirilganidan boshlab uning har bir ishlash rejimidan to
bargarorlashganicha mutassil o‘lchanadi. O‘lchov miqdoridan indikator chizig‘ini
chizish va sinov natijalarini gayta ishlashda foydalaniladi.

Tugallangan qudug, tubiga gaz ogimining Harakat tenglamasi gatlam energiyasi
sarflanishining (.2, .2)gaz debitiga bog ligligini tavsiflaydi va quyidagi
qurinishga ega bo‘ladi:

P%, P> aQlbQ (IV.1)
116 7T, , R

all —==1In
«hp,;T,, Rx

zP, T, iDiH

bD — 6a am kamH

22 LhzTﬁa ORx Rk

a, b — qatlamningqudug tubi zonasi parametrlariga va qudug, tubi
konstruksiyasigabog‘liq filtratsion qarshilikkoeffitsientlari; RqxRn-tegishlicha gatlam
va qudug tubi bosimi, kgs/sm?’; Q— rva T, da gaz debiti, ming m*/sut; #—Rgx Va T
da gazning dinamikgovushqogligi koeffitsienti sP da; k — gatlamning o‘tkazuvchanligi
D; h— foydali galinlik, m;— rsva Ty da gazning zichligi; L — makrog‘adir-
budirlikkoeffitsienti; R¢Rq — tegishlicha ta’minla-nish chegarasi va qudug, radiusi,
m.

Sinov natijalari gayta ishlanganida turli radiuslardan foydalaniladi: qudugning
ta’minlanish radiusi yoki gaz o‘tkazmaydigan aylanasimon chegara radiusi, keltirilgan
quduqdar va depressiyadan ta’sirlangan uchastkaning tashqi chegara radiusi, shartli
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drenajlanish radiusi va b. R¢ va Ry ni aniglashdagi holatliklar qudugning
gidrodinamiq jihatdan takomillashmaganligi, ishlatish jarayonida quduq tubi
shaklining o‘zgarganligi, drenajlanayotgan zona chegarasi shaklining
noma’lumligi, qatlamning har xil tarkibliligi, qudugning sonovgacha va tadgigot
jarayonidagi ishlash muddati, quduq debitining o‘zgaruvchanligi va b..lar bilan
bog‘liq.

Amaliy hisoblarda R, ning giymati gatlamning mahsuldor gatlamini ochgan
doloto radiusi bo‘yicha olinadi. Deformatsiyalanmaydigan jinslardan tarkib topgan
Kollektorlar uchun gazilgan tubi ochiq quduglardan foydalanilganda Ry ning migdori
doloto bo‘yicha qudugning asl radiusiga mos keladi.

Agar quduq ochilish darajasi va xususiyatiga ko‘ra takomillashmagan bo‘lsa,
(IvV.2)formula Ry ni qudugning keltirilgan radiusi R, , [ R.e"“*?

bilan almashtirish kerak bo‘ladi, bu takomillashmagan quduqni Ry nishatan
kichik radiusli, takomillashgan quduq bilan almashtirilganiga teng. Rgq, ni
aniglash uchun ochilish darajasi S; va ochilish Harakteri S, bo‘yicha
takomillashmaganlik koeffitsientlarini bilish kerak.

Agar qudugdan foydalanish jarayonida gatlamning bo‘zilishi va zarralarning
yuqoriga chiqishi ro‘y bersa, u holda qudugning joriy radiusi Rg; ni quyidagi
formula bo‘yicha baholash mumkin:

0165 L[] Q. D°H, []
=\ @0 mh,,,. q 100 4 -

0RZ (IvV.3)

bunda hoeniq— ochilgan foydali qalinliq m: /7-gazdagi qumning o‘rtacha
konsenratsiyasi % [] Q - garab chiqgilayotgan vaqt bo‘lagida jami chigarib olingan
gaz, m*m-gatlamning g‘ovaklilik koeffitsieni; D- quvurlar birikmasining diametri
mm; N¢q-qarab chiqilayotgan vaqt bo‘lagida qumli tiginlarning umumiy qalinligi,
m. oddiy hisoblash formulasiga ega bo‘lishi uchun quduq ishlaganda uning ta’sir
chegarasini R, radiusli aylana ko‘rinishida qabul qilish kerak. Quduq ta’sirining
amaldagi chegarasi radiusini R, radiusli aylana bilan almashtirilgandagi xatolik
qiymati u qadar katta bo‘Imaydi.

Masalan, R, =750m ni 250 va 500m ga almashtirsaq, koeffitsient a mos
ravishda 12va 4,5% ga o‘zgaradi. Qoida bo‘yicha, Ry ni tadqiq gilinayotgan va
qo‘shni quduqlar oralig‘idagi masofaning yarmi sifatida quyidagi formula
R, [ ZiDn 1i (bunda n-qo‘shni quduglarning soni; 1-i-qo‘shni va tadqiq

i01
gilinayotgan quduglar orasidagi masofa) bo‘yicha aniqlaymiz. Bunda qdglamning x.ar
xil tarkibligi, unumdorligi (depressiyasi), qushni quduglarning joylashuvi,
shuningdeq, qushni va sinalaetgan quduglarning tadgiqrt boshlangandagi va
tadqgiqgot jarayonidagi ishlash muddati va b.lar x.isobga olinmaydi.
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Har bir qudug ishga tushirilganida uning atrofida bosim tag,simlanishining
o‘zlugsiz usib boruvchi oblasti yuzaga keladi, uning shaqgli logarifmli egri
chiziqqurinishida bo‘ladi. Egri chiziq boshi tugyonlanuvchi qudug devoridan
boshlanib, oxiri vaqt utishi bilan undan o°zoglashib boradi. Tugyonlanuvchi
oblastning tashqi chegarasi vaqtning ma’lum bir lax.zasida q.atlamning boshlangich
bosimiga to‘g‘rikeladi va o‘z navbatida ta’minlash oblasti chegarasi bo‘lib xizmat
¢>shadi. Bu glimat keltirilgan ta’sir radiusi Ry deb atalib, statsionar masalalar uchun
Rqga almashtiriladi. Bir xil tarkibli qatlamda yaqqa quduq,ning ta’sir oblasti ailana
shagliga ega bo‘ladi. Bir xil tarkibli qatlamda bir teqis joylashgan va doimiy debit
bilan bir paytda ishlaydigan quduglarda bargaror ta’sir oblasti qosil bo‘lib, uni
Rqradiusli eqvivalent ailana bilan almashtirish mumkin.

Agar quduglar burg‘ilanmagan maydonda qazilgan quduq sinalaetgan bo‘lsayoki
u tuxtatilgan quduglar bilan uralgan va ularda quduq tubi bosimi tula tiklangan bo‘lsa,
u holda sinalayotgan quduqgning tadgicot natijalarini gayta ishlashda Rqmigdori Ryebilan
almashtiriladi va quyidagi formula bilan aniglanadi.

Ree=Ri+1,772 /2 (IV.4)
bunda t — tadgiq etilayotgan qudugning ushbu rejimdagi ishlash muddati, s;

0 Okp,,/#n— qatlamning pezoo‘tkazuvchanlik (bosim o‘tkazuvchanlik)
koeffitsienti, bosimning gayta tagsimlanishini tavsiflovchi omil, sm%s; k —
o ‘tkazuvchanlikkoeffitsienti, D; t — qatlamning g‘ovakliligi; # — dinamik

govushqogqlikkoeffitsienti, sP. [ ning giymatini kon-geofizik va laboratoriya
tadgiqotlari natijalari bo‘yicha baxolash mumkin.

Tug‘yonlanadigan zona chegarasining radiusini aniglashning bu usuli quduq
debitini qisobga olmaydi.

SHartli radius R, deb qudugdan gatlamning shunday nugtasigacha bo‘lgan
masofaga aytiladiki, unda mazkur vagtda qatlamning joriy bosimi gqiymatining
boshlang‘ich qiymatiga nisbati oldindan belgilanganiga to‘g‘ri keladi. R, qiymati
qatlamning pezoo‘tkazuvchanligi K uning kvadrat ildiziga va quduq ishga tushirilgan
vagtdan boshlab hisoblanadigan vaqt oralig‘i t ga to‘g‘ri proporsional o°‘zgaradi.

Qudugq ta’sirining shartli radiusini (m da) quyidagi formula bo‘yicha aniglash
mumkin:

a
ur 1 khP? 1
0,135(1[1 /7?) —_5o« ~ 10,67
P Q

aT

R

bunda Rygsn, Rai — mos ravishda boshlang‘ich gatlam va atmosfera bosimi,
kgs/sm®; Q-gaz debiti, mingm® /sut; t- ish vagqti soat; /0P, /P, -joriy va

out

boshlang‘ich qatlam bosimining oldindan belgilangan shartli nisbati.
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Gazning izotrop qatlamda uni ochish darajasi va Harakteriga ko‘ra
takomillashmagan quduq tomon harakatlanishiga bo‘ladigan filtratsion garshilik
koeffitsientlari quyidagi ifoda bilan aniglanadi.

Ay U HEln%D C,ucC E

k

V.6
b, 0E+ Lic,c, (IV-6)
R, R,
a’0116#p, T, | XkhT_;
P T
D - ba am” kam IV7
2<°Lh?T_ (V-7)

C;,, C3 va S, S; — qatlamning ochish darajasi va Harakteriga ko‘ra
takomillashmaganlik koeffitsientlari.
Qatlamni ochish darajasi bo‘yicha takomillashmaganlik koeffitsientlari C,va
Csni quyidagi formula bo‘yicha aniglash lozim:
c,0 2 rth %m— c,nl = (IV.8)
k

Bunda hO h,, /h0gatlamning qudug bilan nisbiy ochish;
7016(A00°);R OR /h- qudugning nisbiy radiusi. Amaliyotda uchraydigan
holatlar uchun S;ning giymati 1V.1 jadvalda keltirilgan.

C.koeffitsientining  qiymati  (qatlamni  ochish  darajasi  bo‘yicha
takomillashmaganlik koeffitsienti)

S hih, /h
R, LR, /h
0,05 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

13 12,34 0,78
01710 118,170 | 63,774 | 31,462 | 18,799 5 8,291 | 5,435 | 3,455 | 1,957 3
0,510 88,911 46,433 | 22,202 | 13,276 | 8,603 | 5,747 | 3,824 | 2,438 | 1,388 g’57
110 77,888 |41,572 |20,408 | 12,444 | 8,163 | 5,477 | 3,628 | 2,286 | 1,276 3’51
2(10° 65,393 | 35,749 (17,604 | 10,919 | 7,185 | 4,823 | 3,193 | 2,006 | 1,100 (1)’44
3010 58,500 |32,424 | 16,376 |10,049 |6,622 | 4,450 | 2,943 | 1,846 |1,023 8’40
4710 53,280 |29,886 | 15,197 | 9,368 |6,183 | 4,155 |2,748 | 1,721 | 0,950 8’36
5010 49,415 | 28,012 |14,348 8,853 |5,869 | 3,944 |2,609 | 1,626 | 0,897 2’34
610" 46,171 | 26,376 | 13,569 | 8,435 |5,621 | 3,788 |2,498 | 1,549 | 0,848 2’32
7010 42919 | 24,462 | 12,832 |8,102 |5,358 | 3,574 | 2,382 | 1,488 | 0,802 | 0,30
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810° | 41627 | 24139 |12,556 | 7.820 |5.189 | 3.492 | 2.306 | 1.437 | 0,785 g’zg
o10°  |30.886 |23351 |12.257 |7.670 |5.008 | 3.432 | 2.266 | 1.409 | 0.766 3’28
1010° | 38050 |22.339 | 11,727 | 7.383 | 4.864 | 3294 | 2.162 | 1.356 | 0.773 2’27

Bir matorda joylashgan anizotrop qatlamlarning gorizontal va vertikal
yo‘nalishlardagi o‘tkazuvchanlik bir-biridan farglanadi. Qatlamni ochish darajasiga
ko‘ra takomillashmagan quduqglar uchun filtratsion qarshilik koeffitsientlari
quyidagi formula bo‘yicha aniglanadi:

a6amDa_mR _DX’
v h

R [ x
Mm——

bﬁome* h— '
hvfhR

Bunda vk, 7k, -anizotroplik parametrlari; gy, kg_ mos ravishda vertikal va

gorizontal o‘tkazuvchanlik x010h; RO R, /R, - 0‘lchamsiz radiusi.
Anizotrop qatlamlarni ochish darajasiga ko‘ra
koeffitsientlari quyidagi formula bo‘yicha aniglanadi.

ClﬂlﬁnR_Dx
v h

takomillashmaganlik

OMR;

C, [ .C, (I MRS/hMR

Anizotrop  qatlamlarni  ochish ~ Harakteriga  ko‘ra S,
takomillashmaganlikkoeffitsientlarini behato aniglash ancha murakkab.

S, va Symiqdorlari quvurdagi teshiklar soni, teshish tipi, kanallarning chuqurligi
va diametri, g‘ovakli muxitning mustahkamligi va filtratsion tavsiflari va b.ga
bog‘liq. Sferik oqimni sement toshi atrofida yarim sfera shaklidagi oqimga aylanadi
deb taxmin qilsaq, Syva S, koeffitsientlarni quyidagi formulalar bo‘yicha baholash
mumkin:

va S,

C, 0 h/nR, C,0h,/3n°R} (IV.9)

bunda Ry — yarim sfera (kovaklar) radiusi; p — yoriglar soni.

Qatlamning anizotropligi uni ochish Harakteri bilan bog‘liq, koeffitsientlarni
anchagina qupaytiradi. Anizotrop gatlamlarga (IV.9) formulani qo‘llash teshiklar etarli
darajada zich bo‘lgandagina o‘zini oglaydi.
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P2 0 P2ning (IV. 1) formula bo‘yichaQ ga bog‘ligligi indikator chizig‘i deb

ataladi va u IV.Z-rasmda ko‘rsatilgan. a va b koeffitsientlarni aniglash uchun bir
nechta metodlardan foydalaniladi.

Qatlam bosimi ma’lum bo‘lganda a va b koeffitsientlarni aniglashning
grafik usuli

Qudugni sinash natijalari bo‘yichakar bir rejim uchun P2, 0 P2 /Q hisoblanadi,

olingan qgiymatlar bo‘yicha Qga bog‘liqgrafik tuziladi (IV.Z-rasmga qarang). a
koeffitsienti to‘g‘ri chizigni ordinata uqi bilan kesishishidan xosil bo‘lgan qismi
bo‘yicha, b koeffitsienti abssissa uqi bilan to‘g‘ri chiziqni kesishishidan Har xil
bo‘lgan og‘ish burchagi tangensi bo‘yicha aniqlanadi.

.Qatlam bosimi ma’lum bo‘lgandaa va b ni aniglashning migdoriy metodi

a va bkoeffiiientlari quyidagi formulalar bo‘yicha aniqlanadi:

M0 Qo) o 2P

all i01 Q i01 i01 i01

NDn QZDHDn QH
in1 Oim 0O

N[] 2P?11[] Q[ Ap’
bD i01l i01 i01 ZQ
NDQ%ﬂDQE

inL [im

Bunda xP?0 P2 O P’NOrejimlar soni. Yigindi xr’va Qning barcha

Kam

o‘lchangan giymatlari bo‘yicha olinadi.

Qatlam bosimi noma’lum bo‘lganda a va b ni aniglashning grafik metodi

Biron bir sabab bilan gatlam bosimini aniglash mumkinbo‘lmasa, tadgiqot
natijalarini grafik usulda koordinatalarda gayta ishlash mumkin:

P2 P’

———=1(Qnl Qi)

Qn 0 Qi

bundat=1, 2, 3, ..., t; p— rejimning tartib ragami; t — rejimlarning umumiy
soni.

Bu koordinatalarda qayta ishlangan sinov natijalari to‘g‘richizigni (IV.4-rasm)
ordinata ugi bilan kesishishidan xosil bo‘lgan qism bo‘yicha(a ga teng) va to‘g‘ri
chizigni abssissa ugi bilan kesishishidan xosil bo‘lgan og‘ish burchagi tangensi
bo‘yicha(bga teng) joylashadi.
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Qatlam bosimi noma’lum bo‘lgandaa va b ni aniglashning migdoriy metodi
Qatlam bosimi noma’lum bo‘lgandaa va bkoeffitsientlar quyidagi formulalar

bo‘yichaaniglanadi:

" (PLOPZ) (Pri U Pm)(Q, 0 Q)
D D mi mn
U o, 0q @ Q)%@ Q’% Q,0Q (IV.12)

N[ (QnDQi)ZDﬁ]” (QnDQi)ZD

i1

all

NDn (P O Po) (@, DQi)DD” © DQ)Dn Poi U P

b i Q. UQ o i Q Q
N (@,00)°0 1 @0Q)
BundaN-N=[] (m-1) formulasibilananiglanadiganbirikmalarmiqdori.
Koeffitsientlarni (IV.12) va (IV.13)

formulalarbo‘yichahisoblashninugqtalarsoniko‘pbo‘lganda (15—20) tavsiyaetiladi,

aksholdaolingangiymatlarninganiqligijudapastbo‘ladi.
avabnilV.2.3 valV.2.4-bandlardayozilganmetodlarbo‘yichaaniglab,

gatlambosiminiquyidagiformulabo‘yichahisoblashmumkin:

P, [0 /P20 aQlhQ?
Turli omillarning indikator chizig‘i shakliga ta’siri

Quduglami sinashni to‘g‘ri amalga oshirish natijasida bosimlar fargi P2, 1 P2bilan

debit Q o‘rtasidagi bog‘liglik aniglanadi va u ikki hadli (GUL) formula bilan
ifodalanadi. Ba’zan olingan bunday bog‘liglikikki xadlidan farq giladi.Bunday farq

gaz

Ap?  ApYQ
14000} 24 ‘A
12000F 22
TOKX) v 20
SOt 14
X 1o = — c/

v

e I
2000F 12
) Q. O+0,. muur.m’/cyr

. 10
100 00 500 700
Q. munen ' Jcym E ! 2

40 [

|

200 400 6N NN OO0

(P P:-u)/ Q-0

2 -
‘pAu"!_ P) l/ )

NoF 14

sathini to‘la bargarorlashmaganligi sababli gatlam va quduq tubi bosimini
noto‘g‘ri aniqglanishidan, quduq tubida suyuqlik mavjudligidan va gazning quduq
tubidan quduq og‘zigacha harakatlanishida xaqigly qarshilik koeffitsientlarini
aniglashda nugsonlar borligidan yuzaga keladi. Bunday hollarda sinovi takrorlash
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kerak. Agar buning imkoni bo‘lmasa, tadqiqot natijalarini qayta ishlashning taxminiy

metodlaridan foydalanish lozim.
Qatlam bosimi to‘liq tiklanmaganligi sinash ishlari

Quduq sinash oldidan tuxtatilganda uning tubidagi bosim to‘ligtiklanmaydi
vaxagigiysidan 7, migdorga fargqgilgan holatini garab chikamiz, ya’ni

Pz 0 P, [0 bundarg — o‘lchangan qatlam bosimi. (V. 15)
Indikator chizig‘i tenglamasi quyidagi qurinishga ega bo‘ladi:
P2 0P:0aQ0lbQ*0%k,,,, (V. 16)

Kam

Bunda
xkam D 2'1<amﬂl D 52
Natijalarni gayta ishlash uchun eng qulay formula quyidagi ko‘rinishga ega:
P2 OP? 8
—am 0[] a[]bQ ) —m 1Vv.17
o o ( )

Indikator chizig‘, yani P? 0P?ning Q ga bog‘ligligi IV.5-rasmda,natijalarni

Kam

koordinatalarda (P2 0P?) / Qqayta ishlashning Qga bog‘ligligi IV.6-rasmda

Kam

ko‘rsatilgan.

(P,::.f “Psx )

2000 /

.

1000
3 M

200 400 600 K00

Q, mune m> / cym

IV.5-rasm. (P2 0 P?) ning Qga bog‘ligligi

Kam

ava b Kkoeffitsientlarni grafikda quyidagicha aniglaymiz: ordinata o‘gidan
topamiz va olingan natijalarni  koordinatalarga

L..ga teng kesmani
joylashtiramiz.Hosilbo‘lgan to‘g‘ri

(P, OPa*Z,,)Qni Q ga bogligligini

chizigordinata o°‘qida a ga teng bo‘lgan.
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= /3
S = 24 RO ="
~ 5 jumenss 2 —?0
wE 9 16 &
|Q‘ ~ B
- 5
e I 5 —
o3
el -
> — o

200 400 6 mw00

Q. ¢unza® /, ..

IV.6-rasm Quduglarni tadqiq étishda egri chizigda gayta ishlash.
1-Qdan (P, 0P;+%,,)/Q; 2-Qdan R} 0R7)Q
kesmani kesib o‘tadi. Bu to‘g‘ri chizigning abssissa o‘qiga og‘ish
burchagining tangensi bga teng.

Haqiqiy gatlam bosimi quyidagicha bo‘ladi.

SRRIND SR -

Agar gatlam bosimi noma’dum bo‘lsa, biron-bir ixtiyoriy miqdor P, ni
belgilash va sinov natijalarini bayon qilingan metod bo‘yicha qayta ishlash

mumekin.

Quduqtubi bosimi bargarorlashmagandagisinash ishlari
Aytaylik, turli  rejimlarda  ishlayotgan  qudugning

bargarorlashmaydi va har bir rejimlamiqdor //,da fargalanadi, ya’ni:

tubi  bosimi

P.UP. U,

Bunday holatda indikator chizig‘i IV.7-rasm ko‘rsatilgan qo‘rinishga ega
bo‘ladi va quyidagi tenglama bilan tavsiflanadi:

P2 [1P2 1aQlbQ*[%,

Bunda

Ao 02P20, 007

Indikator chizig‘i koordinataning boshlanish joyi orqali o‘tmaydi va ordinaga
o‘qida %, 2P,/ 0/ miqdorni kesadi, bundan Rg: ni bilgan holda 2,ni

quyidagi formula bo‘yicha baholash mumkin:
52 D \V Pkfzm D xmo D PKam

2 ”

1);um pm.
2000

‘DAL

- 2000

200 400 600 800

Q, mune m> / cym



IV.7-rasm. (P2 0 P2)ning Q gabog ligligi.

Kam

Koordinatalarda  qayta  ishlangan indikator chizig‘i (P2, 0 P2)/Q-Q’

Kam

IV.8-rasmda keltirilgan va quyidagi tenglama bilan tavsiflanadi:

Kam

(P2 OP*)/QDalbQm % (v.21)

Sinov natijalari quyidagicha gayta ishlanadi.
Indikator chizig‘i Qdan (P2, 0 P?)koordinatalarda chiziladi vai ,aniglanadi,

Kam

uning qiymatiQ = 0 bo‘lganda ordinata o‘qida kesilgan kesma sifatida aniqlanadi.
Topilgan % ,,bo‘yicha (IV. 20) formuladan foydalanib, /7, hisoblanadi.
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IV.8-?ésm (P2, 0 P2)Qning Q(1) gava (P2, 0P?+x . )/Q ning Q(2)

Kam Kam
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PN

ga bog‘ligligi.
Ma’lum //, va (IV. 19) formula bo‘yicha Har bir rejim uchun % , topiladi.

SHunda(P? 0P?+%,,)/Q-Q koordinatalarda to‘g‘ri chiziq (IV.7-rasm) hosil
bo‘lib, ordinata o‘qidan a koeffitsientiga mos keladigan bulakni kesadi. To‘g‘ri
chizigning og‘ish burchagi tangensi b ga teng. Amaliyotda shunday hollar uchraydiki,
bunda 7/, o‘zgaruvchan miqgdor bo‘ladi, u odatda quduq debiti usishi bilan ortib

boradi.

Quvurlarning gidravlik qarshilik koeffitsienga noma’lum bo‘lganda sinash
ishlari.

Agar quvurlarning gidravlik garshilik koeffitsienta noma’lum bo‘lsa, demaq,
quduq tubi bosimi taxminan aniqlangan bo‘ladi, u holda indikator chizig‘ini
quyidagi formula bo‘yicha hisoblash kerak:

P2 [1P;e* [1aQll (b1 0)Q?, (1v.22)
Bunda
L Z2T.
s Q03415-L, 001377/ 22 (e* 1) (1V.22)
Z.T. D

T
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formulaga kiradigan parametrlarni aniqlash tartibi va o‘lchami III bobda
berilgan.

Tadqiqot natijalari (P2, 0 P2e* ) koordinatalarda vaQdan

Kam

(P2, 0 P2e” )/Qgacha gayta ishlanadi.

Kam

Bunda olingan to‘g‘ri chiziq ordinata o‘qidan a ga teng bulakni kesib o‘tadi.
Bu to‘g‘ri chizigning og‘ish burchagi tangensi b+ 9 ga teng.

Misol.  Quyidagi  boshlang‘ich  ma’lumoti  berilgan  quduqdagia  va
b+0qarshilikkoeffiiientlari aniglansin: Pg; =250 kgs/sm?, qudugq tubida chuqurlik manometri
bilan o‘Ichangan va quduq og‘zidagi bosimlar, shuningdegbeshta rejimdagi debitlar 1V.2-
jadvalda keltirilgan.

Ayrim rejimlarda chuqurlik manometri bilan o‘lchangan quduq tubi bosimi
ma’lumotlari standart metodika bo‘yicha qayta ishlangan. Olingan ma’lumotlar 1V.9-
rasmda ko‘rsatilgan. 1V.9-rasmdan ko‘rinibturibdiqi, (P2, 0 Pie* )ning Qga

Kam

bog‘liglik egri chizig'i (P2, 0P2)/Q ning Qga bogligdigidan tiqroqdir.

Kam

(P2 O P:HIQva(r?, 0 P” )IQ

Kam Kam

e |

/)

()
/

A =
;_/.
4.:/-’ '

/ ,
o

V. 9- rasm. Tadgiqgot natijalarini qayta ishlash.

1-Q(R2, 0 Py); 2-Q dan(p;, U P¢e? );3-dan(R:, 0 P)/Q; 4-Q(PZ, U Pie® )/Q
ningQgabog‘liglikto‘g richizig‘iordinatao‘qidantengkesmanikesadi,
lekinbuto‘g‘richiziglarningog ‘ishburchagitangensimosravishdabvab + 0
gatengbo‘ladi

18-amaliy mashg‘ulot

Mavzu:Gidravlik yorish jarayoning asosiy parametrlarini xisoblash usullari
Masala -1

QGR vagtida bosim va suyuglik sarfini hisoblaymiz. Korxonaning uskunalaridan
foydalanib QGYO imkoniyatlarini baholash.

Masalan -1.
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Qo‘yidagi sharoitlarda kutilayotgan bosim va suyuglik sarfini qudugdagi
rejalashtirilgan gatlamni giravlik yorish (QGYO) vaqtida hisoblash: Ishlatish
tizmasini diametri Dy, = 146 mm; ishlatish tizmasining devor galinligi éx = 10,0
mm; ishlatish tizmasini (opressovka) zichlikka tekshirish bosimi Ry, = 21MPa,
sunilty quduq tubi chuqurligi N, = 2850 m; YUqori va qo‘yi perforatsiya
teshiklarining joylashish chuqurligi Ny, = 2744 m, N,, = 2847 m; perforatsiya
gilingan gatlam galinligi (gatlamchalarsiz) h, = 35 m, shu bilan bir gatorda QGYO
ga uchraydigan h = 12 m;gatlam bosimi R, = 26 MPa; gatlam harorati T, = 75 ’s;
joriy suyuqglik gazib chigarish Q; = 95 m*/sut; joriy suvlanganlik W = 0 ;
agregatlarning gabul giluvchanligi go = 250 m*/sut, Ro, = 20 MPa bosimda.
QGYO amalga oshirish uchun qudugga NKQ larining E markadagi diametri d; =
89 mm li quvurni 2490 m chuqurlikkacha paker PVN va yakor bilan tushiriladi.
QGYO ishlarida quyidagi suyugliklar gabul gilinadi: yorish suyugligi va bosuvchi
suyuqlik — suv asosidagi 0,2 % neonola eritma zichligi p;, = 1000 kg/m®; bufer
suyuglik va gum tashuvchi suyuglik — suv asosidagi 0,4 % Ili eritma PAA
qovushqogligi y;, = 40 mPa*s va zichligi p;, = 1000 kg/m® ga teng.

Maksimal 70 MPa ishchi bosim hosil gilish imkoniyatiga ega nasos agregatlari
UN1-630 x 700A (4AN-700), ammo 60MPa yuqori bo‘lmagan bosimda ishlatish
ishonchli hsoblanadi.

Echilishi

Perforatsiya qilishnig o‘rtacha chuqurligini aniqlaymiz:

H=(H _+H_)/2= (2744 + 2847) /2 = 2795 m = 2800 M.

2. Quduq ustidagi bosim Rg, bo‘lganda, qudugning gabul gilaoluvchanligi sinash
vaqtida qudug tubi bosimini Ry hisoblaymiz. Xuddi shuning uchun kam sarfli (qo=
250 m®/sut), past govushqogli suyuglikdan (qudug ustida suv asosidagi PAV
eritmasidan) foydalanmiz, bunda giravlik yugotilishlar sezilarli darajada emas —
taxminan ARgy, = 0,02 MPa/100 m 89 mm NKQ da:

Po=po, T 10°Hp, — 0,01H,_ Ap_;

py =20+ 107 - 2800 - 1000 — 0,01 - 2500 - 0,02 = 20 +28 - 0,5 = 47,5 MIIa.

3. Bizga ma’lum bo‘lgan kattaliklar bilan qeva R , boshlang‘ich qgabul
giluvchanlik koeffitsientini topish:

Ky=qy/(py = po) = 250/(475-26,0) = 11,6 ¢ /( cyr - MITa).

4. Qabul qiluvchanligini to‘rt karra oshirish orqali QGYO vaqtida kutilayotgan
quduq tubi bosimini (1) hisoblaymiz. Buning uchun avval quyidagi ko‘rsatkichni
(2) hisoblaymiz.

P=P.:.+{T'|_':1]|K.=.. (1)

in = 4+6.
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- - M
A=tg p=13650 (10 p)) == @) Hap 9¥
1-rasm. QGYO ni modellashtirishda gabul =R

A
giluvchanlik koeftfitsientining o‘zgarishi. ol B2

200} 501
40}

: k1|8
tg B = 13650,/ (10p,) = = 13650/ (10 - 47,5) W[ ,|

Pas=475+4-116/675=475+69=544 | "
QGYO vagqtidako‘tilishi mumkin bulgan 2 a1 62 034,10 Mna
maksimal bosim quyidagi ifoda bilan aniglanadi.

Pow = 11':'5}’;4 =1,06- 54,4 =578 MIla.

5. QGYO uchun kutilayotgan maksimal suyuglik sarfi quyidagi formula bilan
aniqlanadi, p;, = 40 mPa*s qovushqoqglikdagi suyuqlik uchun A4 = 6,7 ni gabul
gilamiz.

g, =67 11,6057 8 — 26) = 2472 = 2500 »® /cyT.

6. Qatlamga yoruvchi suyuglikni haydash (nasos agregatlari) vagtida qudug usti
bosimini quyidagi formula bilan aniglaymiz.

PF-F=P?-R_pEr+PI~:~T' (3)

7. Gidravlik yugotilishlar 89-mm quvurlar va 146-mm quvurlardagi yugotilishlar
yihindisiga teng. Ushbu holatni turbulent rejim uchun hisoblaymiz.

Paws = 0,01H,(6,02 - 10°p27(q,,/1440)* = u2%) /(d, — 28,)*™ =

= 0,01 - 2500 - (6,02 - 10° - 1000%73(2500 7 1440)* 7 - 1%5) /(89 — 12)*7 =
= 25(6,02 - 10° - 177,8 - 2,62 - 1) /77*™ = 25 - 2804,3 - 10°,/9437 6 - 10° =
=25-0,307 = 7,67 MlIla;

Himoya tizmasida bosim yugotilishi

Poeee = 0,00(H, - H,)[6,02 - 10° pif{qu,-' 1440)7 uip] (D, - 28,)*7" =
=0,01(2800 - 2500)[6,02 - 10° - 1000°7=(2500 / 1440)*7 - 1°%] /(146 - 20)*" =
=(28-25) 28043 - 10° /94789 - 10°=23-0,3 = 0,09 MIIa.

Bundan kelib chigadiki gidravlik bosim yuqotilishi quyidagiga teng

Pror = Poozs T Paees = 1,60 70,09 =776 MIla.

8. 100 m NKQ lari va tizma quvurlarida yugotilishlarni 0,307 va 0,03 MPa/100 m,
tagqoslaymiz kurinib turibdiki bosim yuqotilishi 10 baravar kichigligi kurinib

turibdi, shuning uchun QGYO vyaginlashtirish usuli bilan bosim hisoblashda ularni
inobotga olmasa ham buladi. Lekin biz aniq hisoblash (4) ishlarini olib boramiz.

Pp.}' = F'I_:.r: - p:r-:r T Pn-:-rr (4)
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Bu erda R, — loyhalashtirish bo‘limlarida yozilgan hisoblar asosidagi suyuqglikni
haydash vagtidagi bosim yuqotilishi.

Bu holatda quyidagi formula bilan aniglanadi.

Papy=21,8-28+7,76 =237, 6 MIla.

9. Bufer suyugligini gatlamga haydash vaqtidagi bosimni aniglaymiz.Oldingi
hisoblash formullarini foydalangan holda yorish suyugligini haydash vaqtida NKQ
lar va tizmada bosim yuqotilishini hisoblaymiz.
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Foydalanilagan adabiyotlar
Ashrafyan 1.0, Lebedev O., Sarkizov N.M. Sovershenstvovanie konstruksii

zaboev skvajin. — M.: Nedra, 2002.

Bordskiy P.A., Fionov A.l., Talnov V.B. Oprobovanie plastov priboram na
kabele. — M.: Nedra, 2003.

Gimatudinov SH.K., SHirkovskiy A.l. Fizika neftyanogo i gazovogo plasta.
M., Nedra, 2007.

Minaev B.P., Sidorov N.A. Prakticheskoe rukvodstvo po ispeitaniyu skvajin. —
M.: Nedra, 2000.

Ispeitanie neftegazorazvedochneix skvajin v kolonne / YU.V. Semenov, V.S.
Voytenko, K.M. Obmorsishev i dr. — M.: Nedra, 2001.

Jeltov YU.D. Deformatsiya gorneix porod. — M., 2010.

Instruksiya po texnologii osvoeniya skvajin s ispolzovaniem peredvijneix
azotneix gazifikatsionneix ustanovok tipa AGU — 8K. RD 39-2-1219-84 /
VNIIKRneft — SNIL «Ukrneft». — 2000.

Www.Ziyo.net.

www.gooqgle.uz.

10.http:/www.er. narod.ru.
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1-amaliy mashg‘ulot:
2-amaliy mashg‘ulot:
3-amaliy mashg‘ulot:
4-amaliy mashg‘ulot:
5-amaliy mashg‘ulot:
6-amaliy mashg‘ulot:

7-amaliy mashg‘ulot:
8-amaliy mashg‘ulot:
9-amaliy mashg‘ulot:

10-amaliy mashg‘ulot:
11-amaliy mashg‘ulot:
12-amaliy mashg‘ulot:
13-amaliy mashg‘ulot:

14-amaliy mashg‘ulot:
15-amaliy mashg‘ulot:

16-amaliy mashg‘ulot:

17-amaliy mashg‘ulot:

18-amaliy mashg‘ulot:

MUNDARIJA
Neft va gaz quduglari qudug tubini loyhalashtirish .................
Mahsuldorgatlamgakirishusullarinitanlashmetodlari .........
Burg‘ilash quvurlarida gatlamni sinash ............cccccceeiiiiiieinnnen.
Quduglarni perforatsiya qilish texnikasi ...........cccccocvevveiiennnnne
Suyuglik-qum aralashmasi yordamida teshishni hisoblash .........
Qudugni azot yordamida uzlashtirish uchun qurilma va
materiallarni tayyorlash ..........ccooooiiiiii
Quduglarni uzlashtirish, qudug suyugqligini almashtirish usullari
Kompressor usulida quduglarni uzlashtirish ...........cccccceeeenn,
Neft quduglarini debtini aniglash ...............cccooeiiiien,
Gaz quduglari debitini hisoblash ..........cccccooviiiiiiiiiiie,
Ko‘piklar yordamida quduglarni o‘zlashtirish usuli ...................
Gaz quduglaridan ogim olishdagi tadgiqotlar .............ccccccvenee.ne.
Suyuglik olish chegaraviy giymati hisobi.Suyuqglik olish
chegarasi talablari ............ccccovi i
Qudug tubi zonasining parametrlarini hisoblash .......................
Qatlam uchun ruxsat etilgan depressiyani aniglash ....................
Oqimli qurilma yordamida quduqgdan ogim olish jarayoni
hisobi
Egri chizigli bosim kutarilishi asosida qudugning
neftberaoluvchanlik samarasini aniglash .........cccccceveveiviinnnee.
Gidravlik yorish jarayoning asosiy parametrlarini xisoblash
USUTTAIT 1.ttt

V3BEKHCTOH PECITYBJIHKACH OJIHH BA YPTA MAXCYC TABJIUM

BA3SHP/INTH

KAPIITH MYXAHTHCIIAK AKTHCOTHET HHCTHTYTH

“HE®T BA I'A3 KOH/IAPHHH HIITA TYIITHPHII BA YIAPJAH ®OHTATAHUIIL ”

HE®T BA I'A3 ®AKYIIBTETH

KA®E/[PACH
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« Murakkab sharoitlarda neft va gaz qazib olish »
banunan

“JpuUrat ra3 pe;KUMUIArd He()T YIOMUHUHT ACOCHI MIIAI KYPCATKUYJIAPUHU
aHMKJIA” MaB3yCcHUIa

aMaJMil MaIFyJIOTHU Oakapuin Oyiinda

YCNYBUN
KYPCATMA

Kapwu — 2019 ditun
JPpHUraH ra3 pe;xuMuaary He)T KOHJIAPHUHYU WILIALL

Viomnapau wumnuiam okapaéHuga KariaMm OOCHMMM  TYHMHTAaHIMK OOCHUMHUIAH XaM
nacaifranjia Katjamja SpuraH ra3 peXUMH lo3ara Kenaau. by pexxumaa HeQTHH KaTiamJaH
CUKHUO YMKapulll He(dTAa 3pUTraH Tra3JapHUHT aXpalIMIIM Ba KeHraumm xucobura Oynanu.
["a3napHUHT Te3 XapaKaTJIaHWUIIU HATHXKACH/a dPUTaH ra3 peKMMUHUHI caMapaJopiurd yH4a
IOKOpH 5Mac, HepT Oepa ONyBUAaHIMK KamjaaH kam 15% paH omagu. DpuraH ra3 pexuMu
KypcaTKuWwiapyu Ky XoJjlapja Karjamra TabCUp OTHII YCYJUIAPUHUHT — COJUIITHpMA
camapaJlOpJIMTUHH aHUKJIAl Y4yH acoc Oymau.

JpHUraH ra3 pe;KMMUIAru He)T YIOMUHHMHT aCOCHH MILIAI KYPCATKUYJIAPHUHHA
aHUKJIAIL
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Bouutanruy MabaymotJiap:
MAaiJI0H 103acH - S=2,512'107M2 ;
KyIyKJIap Maiionaa yaoypuak Typ 0yiinua texuc =380 m opanukia >koiIamTHPUITaH,
KYAYKJIApHHUHT Kentupwirad paguycu .=0,1 m;
UIUTATHII KYAYKJIAPUHUHT KyAyK TyOu 6ocumu Py, =11 0°Ia;
oonuragruy KariaMm oocumu Po=7-1 06Ha;
He(THHUHT Ta3 OWIaH TYHUHTAHIMK O0ocuMH (KOHTYp O6ocumu) P,=6-1 0°I1a;
Katiam roBaxymuru m=0,2 ;
KAaTJaMHUHT YypTada KaauHiIura h=7m;
KATIAMHHUHT yTKazyBuarmnra k=8-10"3w?;
KATJaMHUHT HeTra TYWHHTAHINATH Sy,,=0,8 ;
KATJIAMHUHT OONUIAHFUY CYBra TYWHWHTAHIUTH S.e=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,015 mIla-c ;
yioMHU Oyprunaii naspu =10 aun;

rascusnanran Hed suumary _ , [ 885 ke/m®,

HedTHUHT KOBYHIKOKIWIY, HEPTHUHT XaXMUH Kod(hdULMEeHTH Ba HedTAa dpUraH ras
MUKJIOPUHUHT 00cuMra OOFIUKIUTY KyhHuaaru 1-pacmia KeaTHpUiTraH.

o
//
o /
~
e =
3 ” -~ o o
o ~ i .
- /// \
" " - ;
J . ~ :
,’/ -~ —
g e =
» ,/
/s

1-pacMm. HeTHUHT KOBYIIKOKJIUTH, HEQTHUHT XakMuid kod(duirentu Ba Hedraa

SpUTaH ra3 MUKJIOPUHUHT 0OCHMTra OOFTUKIUTH rpadury.
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YuOypuakiau Typaa KowyamraH xap OuUp KyIyK YYyH CH3WII paguycH KyWHJaru
dbopMyIna opKaIl aHUKJIaHAH:

|43

R, [ —D 0,525
V2~

Oy epaa R, - KyIyKHUHI CH3MII 30HACUHMHT MApTiau paguycu, M (R, =0,525-380=200m).
Cu3ui 30Hacu MaiiIoH 103acu:

S, I <[R?,
Oy epaa S. — CU3HII 30HACH MaNIOH I03acH, M2 ( S.=3,14-200°=125600 M ).

VY xonza yromaaru KyayKiaap COHU KyHUAaru4aHy TallKuil 3Taau:

o>
S

Cc
Oy epaa N — yroMJa MIUIaTUIQAUTaH YMYMHH KyTyKJIap COHH,

7
- 2,512[[105 1 200
1,256(110

Konrypnaru O6ocumra HucOaTaH He(dTra TYWHMHTAHIMKHM aHUKIANl Y4yH KyHugara
dopmynanan doitnananamus:

ror, 5 5
bp“Ds SR = e Pin) =P
S’i([l D Vpx - 20 - 20 ( 1 )

FDvap,i(‘lAD vpiLlA

-2 K

b, "~ - o
Oy epna S']1 - i+1 Kagamaaru KOHTYpJard TYWHHTaHIUK, OMPHUHT KUCMH;
I - Gocum p,i( JlaH pffl ra y3rapraHjard ra3 OMWIMHUHI ypTaya KUAMAaTH,
M3/M3;
r, - pf{ O6ocumia Ta3HUHT He(TIa SYPYBUAHIIUTH, a3,

. : 3
., D.~- p.0OOCHMIa Ta3HUHT 3UWINTH, K2/M "

5 3

-, = 1-10°Ila 6Gocumaaru ra3HUHT 3UYIIUTH; Ke/M' .

["a3 oMUITUHUHT YpTaya KUHMaTH Kyiinaaru ¢popmyina OpKaiu aHUKIaHAIH:

rogs ﬂ’i[b Vp,ﬂimrvp,ﬁ, (2)
Vp| - 20

6y epna /7S~ - medT Ba a3 yuyH dasauii yTKa3yBUAHITHKIAP HUCOATH ( JKaqBajIap
OpKaJIM aHUKJIaHA/IN);
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. i in1
iDpKDpK :
2

ﬁv;i ~ - ;i 6ocuMaaru HeTHUHT KOBYLIKOKIUTH, Mlla-c;

+,p;~- p; 0OCHMIAry ra3HUHT 3U4IUIY, mllac.

["a3HUHT KOBYIIKOKJIUTH OOCUM Y3rapuily OWiaH *Xyna KaMm y3rapaad Ba YHHU XHCOO-
KUTOO kapaéuuaa noumuid ne6 kabyn xkunuim MyMkuH. HedTaa spurad razuu mupean ras3 ned
xucobnacak, Kyiunarndya €3ui MyMKHH:

=P Ly,
10

- 20

VY xonna (1) Ba (2) dbopmynanap Kyiugaru KypuHHUIITA ra OYmaam:

FD F o il
7’)"53 Ja0s 0P P
SiDl 0 b Vpx 10 10 (3)
‘ I r,p~ pt
bu‘“plicjlﬁ 105
roos M[bﬂvp,ﬂl%mrvpim (4)
vpl

bomnanruu HedTra TYHuMHraHnukaa Hedr ydyH (a3oBuil YTKa3yBUaHIMK aOCONIOT
KuiimMaTtra odra Oynrawiurun  yuyH p, [l p, Oynaranna TabMHHOT KOHTypHJaru Hegtra

TYHUHranaMK 6upra Teur, sbau S._p, [ p, [ 1.

Arap S! HE p! ra GOFTMKIMK TpaQUTHHE KypUII Y4yH 2- 10°a Hi Kazgam 1e6 oncax, y

xonna p, [ 58010° [Ta 6ocum yuyH Kyiinaaruiapra sra 6y mamMus:

. 6 6
2,0 6,0010 25’8510 15,9106 I1a;

6
Jal ED].l79DﬂD111D 111 233
0,015 10°

6 6
11?18112[&0515 , 8010° 5310
sig—t 10° 10" g9712.
1110110 | 58110
1178 10°

Hedt muknopu (M3/C) HU Kyiuaara udoaanan aHUKIaANMu3:

2<[kChilp O p, . 07
qH D R 1 — 1
In—-~0=
r. 2

c

(5)
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k,s!~ 0
b, Pip L, Pip~ 2

i i o
K,S,~ - S.KOHTypaar# He(Tra TYHMHTaHJIMK IIApOUTHAArd HedT yIyH KaTJIaMHHUHT
(a30BUii YTKa3yBYAHIUIH, OUPHUHT KUCMH.

Hedrra tyiiuaranmuk 1 ra tenr 6yaranna K, 1. Y xonna

- 6,0(10° [ 1r10°

Dy > 13,5010 I7a.
L0 —[1213,7 iDc.
114704,08(10 Ila

0 2(3,14[0,8(10 **[7[16,0(10° ] 1.)[10° {213,7 0

In@DO,S
01

H

] 4,953(10**[16,0010° 11,0(10° (213,71 5,293[10° i °*/c

5,8 10° ITa KOHTYypJAaru 6ocum

Ba 0,9712 TyiMHraHIUKIIapOUTHIA HEPT MUKIOPUHHU
XUCcOoOIaiMus.

: 5,8(110° ] 1[10°

P 5 [ 3,4(10° [a;
2
__09Ir —11194,06 2L
1,14504,1110 Ma

q, [ 4,953(10 **[15,8(10° [11,0(10° (194,06 ] 4,614[10° i °/c.

TYHHHTaHIMK S, IaH S ,LLlraqa racasijurad BaKT,

0 i i01 0

it 0 0,50<0R? Chm 1y % Sk o (6)
1 K i i01 i i01 O

qn qK Dbn "pK ~ bu Vpk ~A]

By epna At - T¥itunranmuk S' nam S''raua macaiirad BakT opayuFd. BUPUHYM BaKT
Op&TUFH YUyH KyWHIarkra SraMus:

At,0] 0,5[8,1411.200. WDO,Z[E ! -0 1 m% 10 O 0’97125D 8,22(10°c [ 9,52kyn
5,293(10 4,614(10 1118 1178 [

p,. 1 5,6010° I[Ta 6ocum yuyH Gapya XucobmapHu Gaxapamus.

- 6 6
5. () 5810 25,6[&0  57010° Ha:

— 6
It 0,001088D3’—§_35EIL177D@ [110911126,5;
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12611111
s O 1178
126011108 156
1176

[0,9712[1 1[10,9712[58(] 56

10,9354

6 6
] 5,6[10° 1110 133010° Ia:

Py

0,8076

(1170,93;
114404,13(10"°

q, [ 4,953(10 **[15,6(10° [11,0(10° {170,931 3,894[10° i °/c

At,[)8,792(10" EE ! — U 1 = EEHO’QHZ O 0’9354HD 1,2110°c J 14xym .
4,614[10° 3,894[10 °[ 7 1178 1176 [

[y Taptubaa XucoO KUTOOIAp KOHTYp OOCHMH KyAyK TyOM OOcCHMHra TEHT OYynryHTa
Kajap o0 Oopuiiaay Ba KyHuaara TapTuo/aa xKaaBaira KUPUTHIIAIH:

Kansaa 1
KonTypna | Ypraua | Ia3 KonTypnaru | Ypraua 7. Hegr it
ru OocuM, | 6ocuM, OMUIIH TYWUHHraHIMK | 6oCcHM,
B B _ _ MUKJIOPH K
peMlla | pMIla | T, x| s, p}, Mlla 1107
6,0 59 111 1,0 3,5 213,7 5,29
5,8 5,9 111 0,9712 3,4 194,1 4,614 9,51
5,6 5,7 126,5 0,9354 3,3 170,9 3,894 14,0
54 55 201,0 0,9217 3,2 162,2 3,535 5,67
52 53 245 0,9084 3,1 154,1 3,204 6,05
5,0 51 297,3 0,8975 3,0 147,5 2,922 5,32
4,8 4,9 346,1 0,8967 2,9 146,1 2,75 0,024
4,6 4,7 339,9 0,8863 2,8 140,0 2,496 5,94
4,4 4,5 390,0 0,8765 2,7 134,4 2,263 5,94
4,2 4,3 440,3 0,8670 2,6 128,8 2,042 5,31
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4,0 4,1 490,7 0,8597 2,5 124,6 1,85 5,24
3,8 3,9 529,8 0,8507 2,4 119,7 1,66 4,0

3,6 3,7 581,0 0,8423 2,3 1151 1,48 17,4
3,4 3,5 628,6 0,8347 2,2 1111 1,32 5,96
3,2 3,3 668,2 0,8271 2,1 107,1 1,17 5,73
3,0 3,1 706,5 0,8189 2,0 102,8 1,02 6,34
2,8 2,9 749,7 0,8100 1,9 98,3 0,876 8,72
2,6 2,7 795,1 0,8015 1,8 94,1 0,746 9,49
2,4 2,5 835,3 0,7920 1,7 89,5 0,621 10,07
2,2 2,3 881,0 0,7837 1,6 85,7 0,509 11,09
2,0 2,1 909,6 0,7762 1,5 82,4 0,408 13,3
1,8 1,9 918,3 0,7678 1,4 78,9 0,313 21,4
1,6 1,7 928,6 0,7596 1,3 75,6 0,225 28,7
1,4 1,5 920,3 0,7485 1,2 71,2 0,141 44.8
1,2 1,3 927,0 0,7376 1,1 67,1 0,066 85,2
1,0 1,1 990,5 0,72442 - - 0,033 182,8

Hedt 6epaonyBuaHIuK UIUTAIIHUHT CYHITH JaBpya KyWHJaruHU TAlIKWI 3TajIn:

s.[b,p,-

7 010 F——r (7)
bH "pk.m. -
Oy epma b, _p, ~ - TYWHHTaHINK GOCHMHUIATH XaKMHUH KOIPPHUIINEHT;

b,-p.~ - Kyayk Tyou OocMMHIAryu XaxMUi K03 (HHIIHEHT.

(7) bopmynara KuiiMaTIapHH Kyiicak Kyduaarura sra 0yiamus:

0,7244211,18

7 010 10,191.

Xap 6up 60ockuy yuyH HEPT OepaoyBUaHINK Kylnaara opmysia OpKajid aHUKTaHAIH:

i
S [buvpu -

PR (8)
bH"’pK’“

Oy epma /7, - 1-Kagamaard He(T OepaoTyBUaHINK, OMPHUHT KUCMH.

Xap Oup KagaMmaa Ka3ub OMHTaH MUKJIOp KyHuaarunya aHuKJIaHaIH:

Q, UG,z , (9)
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Oy epna /7, - xap Oup Kagamzaa Ka3ub oJIMHraH He()T MUKIOPH, Ke.
G, - yromzaaru HepT 3aXupacH, Ke.

Q! ka3u6 onunran mukop Baktra t; [[] At, Gornux..

(8) ¢opmynara p [158MIla OGocumra TYFpu KelaauraH KUHMAaTIapHU KYyHuo,

KYWHJIaruHU XOCHJI KUJIAMH3:

4,010 2222 8 (6 09715,
171,178

Q! [0 2,11710'° [0,02715 7 5,729[10°;
t, [18,22110°¢.

P, 57MIla6ocum ydyH Kyluaaruya:

7,010 2938 1 06142,
11,176

Q? [12,11110'°[0,06142 1 1,3(10°;

t, [18,22(10°c112,110°c ] 20,32[10°c.

Hly taptubma xuco6 kuToOmap Oaxkapuiagu Ba FUCO0 KMTOO HaTWXKajlapu KyHuaaru

JKaaBall Kabu KHUPpUTUIIAAN Ba l"pa(l)I/Il"I/I qu3nJiaau.

Kaasan 2
Kontypnar Hedr Kazub6 Bakr, Konrypnar Heodt Kazu6 Bakr,
u HepTra | OepaosyBUaH | YUKAPHIT u HepTra | OepaoiyBuUaH) | YMKAPUIT
TYHHHTaHIT JIAK aH He(T KyH TYHHHTaHITH UK aH He(T KyH
UK kKod(duimen | MUKIOpPHU K KO3 PUIMEHT | MUKIOPH
i ™ Q, 10°% ke i Hu Q, 10 ke
S S
‘ Y/ ‘ 7
0,9712 0,02715 0,5729 9,52 0,8271 0,1446 3,052 95,7
0,9354 0,06142 1,30 23,5 0,8189 0,1486 3,136 102,0
0,9217 0,07359 1,553 29,2 0,8100 0,1534 3,237 110,7
0,9084 0,0854 1,8 35,2 0,8015 0,1578 3,33 120,2
0,8975 0,09483 2,0 40,6 0,7920 0,1618 3,415 130,3
0,8967 0,09486 2,002 40,6 0,7837 0,1654 3,489 141,4
0,8863 0,1038 2,191 46,5 0,7762 0,1689 3,563 154,7
0,8765 0,1115 2,352 52,1 0,7678 0,1734 3,658 176,1
0,8670 0,1181 3,491 57,4 0,7596 0,1777 3,749 204,8
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0,8597 0,124 2,616 62,6 0,7485 0,1822 3,844 249,6
0,8507 0,1301 2,746 66,6 0,7376 0,1866 3,937 334,8
0,8423 0,1357 2,864 84,0 0,72442 0,191 4,03 517,5
0,8347 0,1405 2,965 90,0
5
{ J“nl
¥
R W T A e
2-pacm. Ka3ub onuHran He()T MUKIOPUHHUHT BaKTTa OOFIMKINK Tpagury.
VYiomaaru He(T 3aXupacuHu Kyiuaara GopMyianaH aHUKJIAI MyMKHH:
G, ] Sthim(s, [L, ; (10)
b,
7
G, 0 2,512(10" [I7[10,2[10,8[885 1 21110% k.
118
ByTyH umam gaBpuaa yMymuid Ka3u0 ONMHTaH HEPT MUKIOPH KyHMJArvHU TalIKWII
3TaU:

Q. UG,7; (11)
Q, [1 211110 06191(] 4,03[10° k=

byTyH yroMHU yMyMMi1 UILIIANT BAKTH:

t, 0t.0t, (12)

Oy epna t, - OuTTa KyJyKHHU UIJIATULI BaKTH, C.

t, 0 3154[10° ] 4,472(10" [J 3,601(10°¢c [J 11,424

Hedr xa3ub ynkapui OMpUHYM WIUTATUII KyAYFH UIIJIAaH YUKTYHTa Kajaap ycub Oopaau
(11,42 #ium). Kelinnuanuk HaBOaTAard KyIyKHUHT HUIIra TYHIHPUIUIIA OOMIKA KYIYKHHUHT
unial yukumura onu6 kenau. LIyHWHT ydyH HepT Ka3ud YMKApHIIIA WIUIANTHHUHT acOCUi
JNAaBpUHU JouMHI 1e0 XucoOnam MyMKuH. HedT Ka3ub YMKApUIIHWUHT TYIIWII JaBpU CYHITH
UIIJIATAIT KyAyFUHH OypruiiaHragaa cyHr OonutaHanu. Hedt xa3u® YMKApUIIHUHT TYLIHII
JaBpy OMTTA WIUIATHIN KyIyFUHHM WIUIam Baktura TeHr Oymamu (11,42 winn). lynnai kunmo,
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HePT Kazud UYMKAPUIIHMHT BaKTra OOFJIMKIMK Tpapurd TeHr EHJIM Tpamenus KYpUHHIIHIA
o6ymamu ( 3-pacm).

o

3-pacMm . Hedr ka3ub unkapuin 1uHaMUKacu rpaduru

Hedt ka3md uuKapumIHMHT CcTaOWJUTAITaH MUKAOPUHM aHUKIANl Y4yH KyHujaru
TEHTJIMKHU Ty3aMH3:

d., [D,5D2tp 02t -0Q,
VY xonnma

Q,  40310°
t. 0t 315410°

p c

[112,78xe/ ¢ [11104,2m [ kyn

qcm D

VYiomaan HePT Ka3ub YMKAPUII TUHAMHUKACHU 3-pacMjia KeITHPUIITaH.
Bapuantiap
1-e6apuanm

bouvianFuy MmabjaymorJiap:
MaiI0H 103acH - S=1,75'107M2 ;
yIOMJIaru Kyaykiap conu n[] 250 ta
KyAYKJIapHHUHT Kentupwirad paauycu I.=0,08 a;
UIJIATAII KYAYKIApUHUHT KyAyK Tyou 6ocumu Py . =0,5+1 0°Ia;
Oomnutanru4 Katiaam 6ocumu Po=11,3-1 06Ha;
HE(QTHUHT ra3 OuinaH TYHUHraHIuk 6ocumu (KoHTyp 6ocumu) P,=10,2-1 0°Ia;
KatiiaM rosaxiaura m=0,25 ;
KAaTJIaMHUHT ypTada KaauHaura h=1I15m;
KATJaMHUHT YTKa3yBUaHIUru k=8-1 0%m?;
KAaTJaMHUHT HeTra TYWHHTAHINATH S,,,=0,8 ;
KATJaMHUHT OONUIAHFUY CYBra TYWHUHTAHIUTH S.=0,2 ;

Ta3HUHT KOBYIIKOKIUTH u,=0,013 mIla-c ;
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YIOMHHU OypFuiIall 1aBpu =7 iu;
ra3cusiiairad Hedt suwmru ., [1 826 KM,

HedTHUHT KOBYIIKOKIMTH, HEQTHUHT XXKMHHA KOXQPHUIUEHTH Ba He(THA SpUTAH Ta3
MUKIOPUHUHT O0CUMra OOFIHMKJINTH Kyiuaaru 1-pacMaa KeaTHPHIITaH.

b4 g (:" 8 2, Mn a

1-pacMm. HedTHUHT KOBYIIKOKJIUTH, HEPTHUHT XaXMui kodduiinenTy Ba HeTAa SpUraH ras
MUKIOPUHUHT OOCHMTa OOFITMKJIUTH rpadury.

2-eapuanm
bouvianFuy MmabjayMotJiap:
MaMI0H 103acH - S=7,5'107M2 ;
yroMmaru Kyaykiaap couu Nl 300 ra
KYAYKJIApHHUHT KeaTupwirad paguycu .=0,1 m;
UIIJIATALT KYAYKIApUHUHT KyAyK Tyou 6ocumu Py, =2,0-1 0°Ia;
OomnuranFu4 Katiaam oocumu Po=1,0-1 0’ Ia;
He(QTHUHT ra3 Ownan TyiuHrannu2,0x 6ocumu (koutyp 6ocumu) P,=6,0-1 0°Ia;
KaTiaM rosaxymurua m=0,2 ;
KAaTJIaMHUHT ypTada Kaauuaura h=10m;
KAaTJIAMHUHT YTKa3yBuaHauru k=0,8-1 03n?;
KAaTJaMHUHT HedTra TYHHHTaHIUTH S,,=0,8 ;
KaTJaMHHUHT OOIUIAHFUY CYBra TYWHHTAHIUTH S.e=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,015 mIla-c ;
yIOMHH Oyprusami naBpu =10 tiun;

[ 905 k2/m°.

ra3CHu3JIaHI'aH HC(I)T SUYINTHU

—H

HedTtHUHT KOBYMIKOKIMTHA, HEPTHUHT XKMUNM KOdPUIIMEHTH Ba HedTOa SpHUTaH ras
MUKIOPHHUHT OOCUMTa OOFIHKJINTH KyiHHIaru 1-pacMaa KeITHPHITaH.
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u é & pMia

1-pacm. HeTHHHT KOBYIIKOKIIMTH, HEQTHHHT XaXKMUH K03 duimenTy Ba HeTaa
SpUTaH ra3 MUKJIOPUHUHT 00CUMIa OOFIUKIUIY IPpadury.
3-6apuanm
Bouanrny mabiaymorJiap:
MaKI0H 103acH - S=8-10"m" :
KyIyKJIap MaioHaa yuoypuak Typ 6yiinua texuc =400 m opanukia >xoWIamTHPUITaH,
KYIYKJIapHHUHT KenTupwirad paguycu r=0,1 m;
UIIATAL KYAYKIApUHUHT KyOyK Tyou 6ocumu Py, =0,5+1 0°Ia;
OomnutanFu4 Katiaam cocumu Py=9,0-1 06Ha;
HE(QTHUHT ra3 OuiaH TYHUHraHiuk 6ocumu (koHtyp 6ocumn) P,=8,9-1 0°Ia;
KatiiaM rosaxiaurd m=0,25 ;
KATJIaMHUHT ypTadya KaTuHiIura h=15m;
KaTJIAMHUHT YTKa3yBYaHIHTH K= 103w
KAaTJaMHUHT HeTra TYWHHTAHINATH S,,,=0,8 ;
KAaTJaMHHUHT OOIUTAHFUY CYBra TYWHHTAHIUTH S.e=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,014 mIla-c ;
YIOMHU OypFUIIaIl JaBpu =8 iu;

3
razcusnanrad HeQt suwmru ., [ 890 ke/m”.

HedTHUHT KOBYHIKOKINTH, HEPTHUHT XaKMUNH Kod(dduureHTH Ba HedTAa dSpUraH ras
MUKJIOPUHUHT 00ocuMra OOFIUMKIUTH KyHuaaru 1-pacmia KeaTHpUiTraH.
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1-pacm. HedTHUHT KOBYIIKOKJIUTH, HEPTHUHT XaXMHi kodduiinenTy Ba HeTAa SpUraH ras
MUKIOPUHUHT OOCHMTa OOFITMKIUTH rpadury.

4-gapuanm
BouanFny MabiaymorJiap:
MaKI0H 103acH - S=7,8'107M2 ;
KyIyKJIap Maionaa yuoypuak Typ 0yiinga texuc =390 m opanukia >xolIamTHPUITaH;
KyAYKJIapHHUHT Kentupwirad paauycu I.=0,09 a;
UIIJIATUIT KYAYKIApUHUHT KyAyK Tyou 6ocumu Py . =0,6-1 0°Ia;
OomnuranFu4 Katiaam oocumu Py=8§,9-1 06Ha;
HE(QTHUHT ra3 OuwiaH TYHUHraniuk 6ocumu (koHtyp 6ocumu) P,=8,9-1 0°Ia;
KatiiaM roBaxiauru m=0,25 ;
KATJIAMHUHT ypTaya Kaauuiauru h=I14m;
KATJaMHUHT YTKa3yBUaHiauru k=1-1 03w
KaTJaMHHUHT HedTra TYHHHTaHIUTH S,,=0,8 ;
KAaTJaMHHUHT OOIUIAHFUY CYBra TYWHHTAHIUTH S.e=0,2 ;
Ta3HUHT KOBYIIKOKIUTH u,=0,013 mIla-c ;
YIOMHU OypFuJtall 1aBpu (=7 iuJ;

rascusnanran Hed swawmry _ , [ 890 ke/m’.

HedTHUHT KOBYHIKOKINTH, HEPTHUHT XaKMUNH Kod(dduLMeHTH Ba HedTAa dSpHUraH ras
MUKJIOPUHUHT 00ocuMra OOFIUKIUTH KyiHuaaru 1-pacmia KeaTHpUiTraH.
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1-pacm. HeTHUHT KOBYIIKOKINIY, HEQTHUHT XaXMUi K03 duimenTu Ba HedTaa spUraH ra3
MUKJIOPUHUHT 00CHMra OOFIUKIUTH rpadury.
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/p KypcaTkudiap 1 2 3 4 5 6 7 8 9 10 [ 11 12 13 14
1 | Maitzon rozacu S, M 78 | 77 | 76 75 79 8,0 71 72 | 73 | 74 [ 78 | 76 7.9 8,0
2 | Kynykinap wMaigonna ydOypdak TYp

6yiimua Texmc |, m  opamkma | 390 | 380 | 385 400 370 360 250 260 | 270 | 280 | 290 | 300 320 340
YKOMJIAIITUPUIITaH
3 fyflyhf“ap}‘m KEITHpUITAtt Patiye | g 09 | 0,09 | 0,09 | 009 | 009 | 009 | 009 | 009 | 009 | 0,09 | 0,09 | 009 | 009 | 0,09
4 | Mmatumn kyIyKIapuiuir Ky YO | 5 | g5 | 7 08 0,9 06 05 07 | 08 | 09 | 06 | 05 07 08
6ocumu P, 10°Ila
5 | Bouuanru4 KatiaaM 0ocumu Py,, 10%MTa 8,9 9,0 8,8 8,7 8,9 9,0 9,1 9,2 9,3 8,8 8,6 9,0 8,8 8,9
6 | Hegrmmmr ras Ownam Tyimurammuk | g9 | 79 | 79 | 79 | 79 | 79 | 79 | 79 |79 |79 | 79 | 79 | 79 | 79
6ocumu (koHTYp Oocumu) P, , 10°I1a ' ' ' ' ’ ' ’ ' ' ' ' ' ' '
7 | Katnau rosaxmry, m 025 | 025 | 025 | 025 | 025 | 025 | 025 | 025 | 025 | 025 | 025 | 025 | 025 | 0725
8 | KatmaMHuHT ypTava Kaauemura h, m 14 13 12 11 15 14 16 12 13 14 10 14 13 15
9 | Karnamuunr ytkasysuanmury, K 107w 1 1 1 1 1 1 1 1 1 1 1 1 1 1

10 faT”aMHHHF Hegrra TyHun-Tanmare, | oo | gg | g 08 08 08 08 08 | 08 | 08 | 08 | 08 08 08

11} Kamnavmmmr - Gommanews — cyBra | g, | g5 | (7 0.2 0.2 0.2 0.2 02 | 02 | 02 | 02 | 02 0.2 0.2
TYWUMHTAHIIATH, S.q

12 | TasHMHT KOBYLIKOKIMIH 41, 0,013 [ 0,012 | 0,014 | 0,013 | 0,012 | 0,013 | 0,012 | 0,014 [0,013 |0,012 |0,013 | 0,013 | 0,012 | 0,014
13 | YiomHu OypFuaii naBpw ¢, iu 7 8 9 10 7 8 9 10 6 7 8 9 10 9
14 | Tascusnanran vedr sy _ , k/m’. | 890 | 891 | 892 893 894 890 895 900 | 905 | 902 | 904 | 900 890 895
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/p KypeaTknuaap 1 2 3 4 5 6 7 8 9 | 10 | 11 12 13 14
1 | Maiizon rosacu S, M2 75 | 17 | 76 75 7.9 80 | 7.1 72 | 73 | 74 | 78| 76 79 | 80
2 | Viommarn kyaykiap conn N Ta 300 | 310 | 305 250 270 260 | 250 | 300 | 270 | 280 | 290 | 300 | 320 | 310
3 Eyaﬁﬂap}‘m KCTHPHIITAR payc | g1 | 01 01 0,1 0,1 01 01 0,1 01 | 01 | 01 | 01 01 0,1
4 | Mmaruin kylyilapuiuir Kytyk Vo | g6 | g5 | 7 08 0,9 06 | 05 07 | 08 | 09 | 06 | 05 07 0,8

6ocumu P, 10°Ila
5 | Bowutanruu katinam 6ocumu Py,, 10" ITa 1,0 1,0 1,1 1,0 1,0 1,0 1,1 1,2 1,3 11 1,0 1,0 11 1,0
6 Ig:g;‘;”(‘io;fy; 6?)23‘;) Tg““fgé‘l‘*;;“ 60 | 59 | 58 | 59 60 | 59 | 59 | 60 | 60 | 60 | 59 | 58 | 59 | 60
7 | Katnam rosaxury, m 02 | 025 | 024 | 023 022 | 021 | 02 021 | 022 ] 023|024 025 | 02 | 02
8 | Katmamaunr ypraya kaauuuura h, m 10 13 12 11 15 14 16 12 13 14 10 14 13 15
9 | Karamnmnr yrrasypaanmrn, k 10°%° | 08 | 09 | 085 | 084 | 08 |08 | 08 | o8 | 09 [085 | 084 | 08 | 083 | 088

10| Ramnavnr HeQrra  TYHMRTanmMrW, | g9 | g8 | g | 08 o8 | 08| 08 | o8 |08 |08 | 08| 08 | 08 | 08
11 | Katnaummur - Gomnasews  cysra 19| o, | g5 | 02 | 02 02 |02 | 02 | 02 |02 02|02 02 | 02 | 02

WHHTaHIINATH, S,

12 | TasHMHT KOBYIKOKTHIT A, 0,015 | 0,012 | 0014 | 0013 | 0012 |0013| 0012 | 0014 |0,013|0,012| 0,013 | 0,013 | 0,012 | 0,014
13 | YiomHu OypFunaii 1aBpu &, uu 10 8 9 10 7 8 9 10 6 7 8 9 10 9
14 | rascusnanran et suumarn ., ke/m’. | 905 | 891 892 893 894 890 895 900 905 | 902 | 904 900 890 895
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