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E21B 33/138 (2006.01)

Cnoco6 pa3paGoTKH HEOAHOPOAHLIX N0 NPOHHUAEMOCTH KOJIJIEKTOPOB

06JacTh TeXHHKH
M3obpeTeHre OTHOCHTCS K  OOJacTH TeoNoOTMH M pa3paboTKH

MEeCTOPOXIECHHUH.

YpoBeHb TEXHHKH

UsBecTeH cnoco6 pa3paGoTku OOGBOAHEHHOIO HEOAHOPOAHOrO ILIacTa
He(TAHOM 3ajeXd, BKIIOYAIOMMA 3aKauKy B IUIaCT BOJHOH CYyCIICH3HH
mucniepcHeIX uactuy (mar. RU Ne2043494, MIIK E21B 43/32, E21B 33/138,
omy6i1. 10.09.1995 r.). B kadecTBe AUCIEPCHBIX YaCTHILl HCIHONB3YIOT NPEBECHYIO
MYKY.

HenocTaTkoM H3BeCTHOro crmocoba sBisercs Hu3Kas 3P(PEKTHBHOCTS,
00yCIOBNICHHAsA HENOCTATOYHOM BOMOM3ONMpYIOIIEH CIOCOGHOCTBIO — H3-32
GBICTPOrO €ro pa3MblBa HarHeTaeMo# BOJOM, a TaKXe OrpaHAYEHHOH CTENEeHBIO
NPOHHKHOBEHHMs pearcHTa B IUIaCT, YTO HE IIO3BOJIET CHIDKAaTh MOABIKHOCTD
BOJBI B yAQJIEHHBIX 30HAX.

UsBecTeH crocob pa3paboTKH HEOJHOPOJHOTO HEQTAHOIO MIIACTa, COrNIACHO
KOTOPOMY B ILIACT 3aKa4HMBAlOT B BUJIE TIEPBOM OTOPOYKH JUCTIEPCHIO IeNb-9acTHIL
B BOJIHOM pacTBOpe MOJMMEPE, a B BHJE BTopbﬁ OTOPOYKH 3aKa4MBalOT BOJHBIN
pacTBOp TONMMEPa W COJM NOJHMBAICHTHOro Meramta (mateHt PP Ne2299319,
MIIK E21B 43/22).

Croco6 HemoctaToyHo 3(¢eKTHBeH H3-3a TOro, 4YTO0 B KadyecTse
IUCTEPCHBIX  [eNb-4acTHI[  NPEAIOKEHO  KCIONB30BaTh  MPOMEIILIEHHO
BBITYCKAEMbIE BOAOIOITIOMAOIIHE MOMMMEPH! aKpHIHAMKUAA, HEPaCTBOPHMEIC B

BOJIC. H)’[ﬂ YKa3aHHOro Kiacca IOJHMEPOB XapakTeépHa CHJIbHasA 3aBHCHMOCTDH
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cTemneHH HaOyXxaHHS OT MHHEpAJIW3allMH, U B BoJaxX ¢ MHHepanu3auueil Oonee 10
/11 5TH MOJHUMEPHI MPaKTHYECKH He HaOyXalOT M COOTBETCTBEHHO He 00pa3yloT
rejb-4acTHII.

H3BecTeH crmocob peryaMpoBaHUSA pa3pabOTKH HEPTAHBIX MECTOPOXKICHUM
3aBOJIHEHHEM, BKJIIOYAIOIIMA 3aKayKy B IUIACT BOAHOIO pacTBOpa INOJNKMMEpa H
cycneH3ud aucnepcHbix gacTul (mat. RU Ne2090746, MITK E21B 43/22, omy61.
20.09.1997 r.). B kadecTBe mnoIHMMepa HCIOJB3YIOT IIONMAaKpHIaMHIA HIH
MOJHOKCHITHIIEH, WIH KapOOKCHMeTWILe/Lnono3sy. B KkadecTBe AuCHEpCHBIX
YACTHL[ MCIIOJIB3YIOT H3BECTKOBBIA IMOPOLIOK, KBapLEBBIM IIECOK, IMaMHTOBYIO
MYKY, CMECh JP€BECHOM MYKH C INTAHONOPOILIKOM, INIHHOIIOPOLIOK.

HenmocraTkoM 3Toro cmnocoba sBisfeTcs Hu3Kasg 3(PQEeKTHBHOCTh H3-3a
HU3KUX 3HAa4YeHHH OCTAaTOYHOro (pakTopa CONPOTHUBICHUS H OrPaHHYCHHOMN
CTElleHH TMPOHMKHOBEHHSA peareHTa B IUIaCT, HE MO3BOJIAIOIIEH CHIKATH
MOJBHXXHOCTH BOJBI B YAAJICHHBIX 30HaX.

Hcnonp30BaHre BOXOPAaCTBOPHUMEBIX IIOJIMMEPOB JJIS pPELICHHs 3anad
CHIDKEHMs IIPOHHIAEMOCTHOM HEOJHOPOOHOCTH HMMEET psAA CYIIECTBEHHBIX
HEIOCTATKOB: HH3Kas CEeJIEKTUBHOCTh — refleo0pa3ylolyii areHT MmonaaaeT Bo BCE
HHTEPBAJBl, BKIIOYas He(TeHaCHIIEHHBIE; OTCYTCTBHE 3((eKTa IOBBILIECHHS
(GHUIBTPALIMOHHEIX COMPOTHBIEHHH B BHICOKONIPOHHUIIAEMBIX 30HaX B KOJUIEKTOpaX
C BBICOKOM KOHTPAaCTHOCTHIO 110 MPOHHIAEMOCTH W/WIM HaIMYHEM 30H
TPELIMHOBATOCTH.

Hcrnons3oBaHue BOAOPACTBOPUMBIX IIONIMMEPOB JUIS pELIEHHS 3anay
CHWJKEHHS  TPOHUI[AEMOCTHOH  HEONHOPOAHOCTH  JJIA Cly4aeB  C
BHICOKOMMHEpATN30BaHHOH  BOZOH  HedhGEeKTHBHO  HU3-3a  YXy[IICHMs
PEOJIOTHYECKHX CBOMCTB, @ TaKKe OrpaHMYEHO BEPXHUM IIPEEJIOM ILIACTOBOM
Temreparypsl, 1o 90°C.

HsBecTen cmoco6 pa3paboTKM HEOTHOPOAHOTO HEDTAHOrO IIACTa,
BKJTIOYAIOIIMH IIOCIIEIOBATEIbHYIO 3aKayKy B IUIACT Iellb-AUCIIEPCHOM CHCTEMEI
THAC) nns H30MALMH  CYLIECTBYIOLIEH CHCTEMBI TEXHOTEHHBIX TPCIIUH H

BBICOKONIPOBOISIINX KaHAJIOB B npnsaﬁoﬁuoﬁ 30HC U 3aTE€M 3aKadKy CIIMTOMN
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nomumeproi cuctemsl (CIIC) mis perynupoBaHus mpoduis HNPHEMHUCTOCTH H
(GUIETPALIMOHHBIX TOTOKOB B HEOJAHOPOAHBIX INOPOBBIX U TPEIIHHOBATO-IIOPOBEIX
IJTacTaX CO CTOPOHBI HArHETAaTeNbHBIX CKBaKHH (3aiBKa Ha H300peTeHHe
Ne2008134827/03, MIIK E21B 43/22, my6nukarms 27.02.2010).

HenmocTaTkoM JaHHOTO criocoba sBiisieTcs Hu3Kas 3 (PEeKTUBHOCTD H30JISLIUH
pasHBIX [0 TPOHHUIAEMOCTH TPEIIMHOBATEIX KAaHAJIOB U3-32 HEBBICOKOH
JHMCIIEPCHOCTH TeJIEBBIX YacTHIl, MONy4aeMbIX B MPOLIECCE 3aKaYKM MOJUMEPHOH
WM Ha BOJie OHOW MHHEpalIu3alliH.

HssecteH cmoco6 pa3paGOTKM HEOTHOPOAHOro HE(TAHOro ILIACTa,
OCHOBaHHBIN Ha TMEpHOAUYECKOH 00paboTKe HarHeTaTENBHBIX CKBaXXHH BOJHOM
cycnensueil mpexsaputensHo cmmroro nomumepa IICIT (PPG), Brmovarommii
3aKauKy BOJHOM CycreH3ud mpeisapurensHo cumroro nomumepa IICIT (PPG) B
HaTHETaTeJIbHYIO CKBXXMHY IIPH IPOBeIEeHUH paboT MO BEIPaBHHUBAHHUIO MPOQuis
IIPHEMHUCTOCTH C LENbI0 GJIOKMPOBAHHUS TPEIIMHOBATHIX W BBHICOKOIPOHHLIAEMBIX
30H (matenr P® Ne2639341, MIIK E21B 43/32, E21B 33/138, omy6u.
21.12.2017r.).

HepmocTaTkoM IaHHOro criocoGa sBIAETCS YacCTUYHOE OCBIaHHWE YaCTHII
peareHTa Ha 3a60¥ CKBaXHHBI, BCIEACTBHE BEICOKOM CKOPOCTH OCEIaHUA YacTHI] B
BOJHOM pacTBOpe, 4T0 OOYCaBIMBAaeT IIOTEPH pPeareHTa M COOTBETCTBEHHO
CHIDKeHHE 3G ()EKTUBHOCTH H30JIALUH TPEIHMHOBATHIX M/HIM BBICOKOIPOBOIMMBIX
KaHaJIOB, a TaK)e BO3MOXHbIE OCJIOXHEHHU 0 AalbHelel paboTe CKBaXXHHBI U3~
3a mepechnaHusa 3a60s, YTO MOXET MOTpeGOBaTh MMPOMBIBKH CKBaXXHHBI WIH, B
XyJLIEM Ciy4ae, HOPMAIU3alMu 3a00s C IOCTaHOBKOH OpHrajsl MOJ3EMHOrO
PEMOHTA CKBaXXHH, YTO ABJIAETCSA OYECHb JOPOTOCTOALIMM MEPOIIPUITHEM.

Kak 1moka3bIBaeT aHajlu3 YPOBHSA TEXHUKH, OOIIMM HENOCTATKOM SIBJIAETCH
HHU3Kas BOJOH3OJMPYIOIIAs CIIOCOOHOCTH COCTaBOB, a TaKXKe HCIOIB30BaHUE
COCTaBOB H pEareHTOB, 3((EeKTHBHOCTP MCIOIB30BaHMA KOTOPHIX KPHUTHYHO
3aBHMCHT OT COCTaBa HCIIOJIB3yeMOi BOABI B KauecTBe pacTBopuTens. Kak npasuio,
B KayeCTBE pAaCTBOPHTENS HCIONB3yeTCs BoJa C JIMHHM HarHeTaTeJIbHOH

CKBaXXHHBI, KOTOpasi B OOJIBIITHHCTBE ClIydacB SBIISICTCA HOI[TOBapHOﬁ BOZOH C



4

BBICOKOH CTENEHBIO MHUHEPAIHM3allly, 3arpsA3HeHHas MEXaHUYECKUMH IIPHMECIMH,
He(ThiO, CEpOBOIOPOAOM H T.H., UTO I OONBIIMHCTBA BHIIIENIEPEUUCIEHHBIX
TEXHOJIOTHH SBIAETCA BOOOINE HENpHEMIIEMBIM, a IUIi APYTHX 3HAYUTENBHO
BIMSAET Ha BOAOM3OMHPYIOIIYI0 crocoOHocTe. s crmocoba, OCHOBaHHOTO Ha
nepuoguuecKkod 00paboTKe HarHeTaTeNbHBIX CKBaXXMH BOJHOW CycrieH3uel
npeasapurensHo ciuroro nonumepa IICIL, HemocTaTkoM sBIsETCS YacTUYHOE
OChIIIaHWE 4YaCcTHUL[ peareHTa Ha 3a00H CKBaXWHBI, 4YTO OOYCIaBIHBaeT
HENPOM3BOAUTENBHBIA  pacXoJl peareHTa M  COOTBETCTBEHHO CHIDKEHHE
3 (PeKTHBHOCTH BOAOH3ONMpYIOIIEH CHOCOOHOCTH, a TakXKe BO3MOXKHEIE

OCJIOXKHEHHS [0 JajbHelel paboTe CKBa)XXHUHBI IIOCIe €€ 00paboTKH.

PackpbiTHE H300peTeHHs

Lenpto Hacrosmero u300peTeHUs SABIAETCA CcO3MaHHE 3PPEKTHBHOTO
cmocoba pa3pabOTKM HEOZHOPOAHBIX IO IIPOHHMIIAEMOCTH  KOJUIEKTOPOB,
JIMIIEHHOTO YKa3aHHBIX HEJIOCTAaTKOB.

TexHnyeckHnii pe3yjbTaT 3aKIIOYaETCA B MOBBIIEHHU 3(PdeKTHBHOCTH
H30JIALHH TPELIMHOBATHIX W/WJIM BBICOKOIIPOBOJUMEIX KAHAJIOB IIPH IPOBEIECHUH
omepaldii 10 BBIPaBHUBAHUIO MPOPWIS NPUEMHCTOCTHA M OrPAaHUYECHHUIO
BOJOTNPHUTOKA B HArHETATEIBHEIX U JOOBIBAIOIINX CKBa)KUHAX.

CyTb nmpemyaraeMoro pelleHHs 3aKIIOuaeTcs B 3aKauyke COCTaBa
(xoMmo3uLnK), obpasylomero HabyXIMe rejlb 4YacTHIBEI B 3arylieHHON BOJE.
3arymeHHas BoJa MpeACTaBlIsseT cO00H TEXHUYECKYIO BOAY, HCIONB3YEMYIO I
3aKauKM KOMIIO3MLMH B CKBaXHHY, B KOTOPYH J00aBIE€H 3aryCTUTEIb,
YBEIMYUBAIOIIMI ee BA3KOCcTh. Crioco6 Mo3BOJIE€T YNpaBiATh TOTOKaMU BOABI U
IepeHanpaBATh X B He(TeHACHIIIEHHbIE 30Hbl HE TOJIBKO B OKOJONpH3ab0HHOM
30H€ CKBaXXHH, HO U B MEXCKBaXXHHHOM IIPOCTPAHCTBE, [IPH 3TOM HCKIIIOYAETCA
HEIIPOU3BOJUTENBHEIN PacXol peareHTa 3a CUeT OTCYTCTBUS OCENaHHs 4YacTHUI] Ha
3a00i, YTO IMMO3BOJIAET HCKIIIOYUTH OCJOXHEHHS B paboTe CKBaXKMHBEI IOCIE HX

ob6paboTku.
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TexHuqecKuil pe3yibTaT JOCTHIaeTCs 3a CIeT 3aKa4Kd B IIACT CyCTICH3MH
IpeIBapUTENLHO CIIMTOrO MOIMMeEpa — TICIT Ha ocHOBe 3arymeHHoH Bombl. Jlid
storo mopbmpator Mapky IICII, sarycturens ¢ y4eToM HHIMBHAYaIbHBIX
reoJIoro-hu3NIECKHX XapaKTEPUCTHK 00beKTa H TEXHUYECKOH BOJBI, [1OCIIE HEro
FOTOBST KOMIIO3MUHMIO. /I 3TOrO CMEIIMBAIOT HCXOIHBIC YaCTHIBI pCarcHTa
[ICII pasmepom ot 0,04 mo 10 MM ¢ BONOH B KOHIEHTPAIHAIX 0,1-1% . 3ateM
JJO3UPOBAHHO [OOABISIOT 3aryCTHTENb H PaBHOMEPHO NEPEMCIIHBAIOT BO BCEM
oGBeMe TeXHOIOTHIECKoi eMKOCTH B TedyeHne He MeHee 30 MuHYT. B KadecTse
3aryCTHTeNs  MCHONB3YIOT — TIOJHaKpuiaMuz, KapOOKCHMETHIIIIEIITION03a,
MORMGUIMPOBAHHEIN Kpaxmai, NONHOKCHITHICH HIH  Ip. Hcnonb3yemas

KOHILIEHTpAIM 3aryCTUTENs HAaXOAUTCA B IIpefieiaX oT 0,1 mo 10%.

KpaTkoe onucanne Jeprexei
®ur.1. CpaBHHTENbHBI 71a0OpaTOPHBIA aHATH3 CKOPOCTH OCENaHMA HACTHI B

3arymeHHOM BOJOIPOBOAHOH BOAE H BOZONPOBOAHOM BoAbl 6e€3 3arycTHTEN.
®ur.2. Pe3ynpTaTsl 1a60PaTOPHEIX (HIIBTPALOHHBIX JKCTIEPUMEHTOB 110 3akatke

TICII B 3arymenHoi BoJe (pacTBOpe NOJIMaKpHJIaMHLIA).

®ur.3 (a, 6). CpaBHUTENBHEIN aHANN3 PE3yIbTATOB NPOBCACHUA reoGpU3HIECKUX
ucciaenosanuit (TMC) Ha mpuMepe [BYX HAarHETaTeNbHBIX  CKBAXHH,
06paBOTaHHBIX KOMIIO3UIMSMH Ha OCHOBE 3arylneHHo#t Boabel (pacTBopa
nommakpunamuna) @ IICIT (cks.3100 u ckB.3491), W ABYX HarHeTaTeIBHBIX
CKB@XHH, 00pabOTaHHBIX KOMIO3MLMSIMH Ha OCHOBE BOIBI H TICIT (cxB.929

ckB.851).

OcymiecTB/ieHHE H300peTeHN
IMpennaraeMblit croco0 paspaGOTKH HEOJHOPOAHBIX IO MPOHHLIAEMOCTH

KOJUIEKTOPOB  BKJIIOYACT YCJIOBHO TpH Jramna. l'IOJ.I60p TE€XHOJIOTHYCCKHX
ImapaMeTpoB 3aKauynBacMoH OTOpPOYKH, MIPUTOTOBJICHHEC KOMITIO3UIIHHN H 3aKaydKy

KOMITO3HIIUH B CKBAXHHY.
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TexHuYeCcKui pe3ysbTaT JOCTUrAeTCs 3a CYET 3aKayKd B IUIACT CYCIIEH3UH
npeasaputenbsHo cumroro nomuMepa — IICIT Ha ocHoBe 3arymeHHoON Boasl. s
storo noxbupator Mapky IICII, 3arycturenr ¢ yd4eToM HHAWBHUAYaJIbHBIX
reosioro-puU3N4IEeCKUX XapaKTepHUCTUK OOBEKTa M TEXHHYECKON BOJBI, IOCJE Yero
TOTOBAT KOMIO3UIMIO. J[JI 3TOro CMEINIMBAlOT MCXOAHBIE YAaCTHULIBI pearcHTa
[ICIT pasmepom ot 0,04 no 10 MM c Bogmoii B xoHUeHTpauusax 0,1-1% . 3arem
JIO3UPOBaHHO NOOABIAIOT 3aryCTHTENb U PaBHOMEPHO IEPEMENIMBAlOT BO BCEM
o0beMe TEeXHOJIOTMYeCKOH eMKOCTH B TedeHHe He MeHee 30 MuHyT. B kauectBe
3aryCTUTENIE  WCHOJNB3YIOT  IOJNIMAKpWIaMHUA,  KapOOKCHMETHIILEIUII0N03a,
MoAM(HIMPOBaHHBIH KpaxMmay, IMONHOKCHITHIeH umu Jp. Hcenonesyemas

KOHLIGHTpaLMs 3aryCTuTeNs Haxoautces B npeaenax ot 0,1 1o 10%.

KpaTkoe onncanne yeprexei
@ur.1. CpaBHUTENBHEIN J1a0OpPaTOPHBIM aHAJNW3 CKOPOCTH OCENaHHs YacTHLl B

3aryiieHHO# BOJOMPOBOAHOM BOJE M BOIOIPOBOAHON BOABI 0€3 3aryCTHTEN.
@ur.2. PesynsraTsl 1a60paTOPHEIX (UIBTPALMOHHBIX SKCIIEPUMEHTOB 10 3aKayKe

TICIT B 3arymieHHo# BoJe (pacTBOpe NOJHAKPHIaMHIA).

dur.3. CpaBHUTENbHBI aHANU3 pPE3YJIBTaTOB IPOBEACHUSA Te0dU3UIECKIX
uccnenoBanuii (ITMMC) Ha 1mnpuMepe IBYX HarHeTaTelbHBIX CKBaXHH,
06pab0oTaHHBIX KOMITO3MLIMSMH Ha OCHOBE 3arylleHHOH BoAel (pacTBopa
noimuakpmiamuga) U IICIT (ckB.3100 u ckB.3491), u AByX HarHeTaTeJbHBIX
CKBa)XXHH, 00paboTaHHBIX Kommo3unusmu Ha ocHoBe Boabl U IICII (ckB.929 u
ckB.851).

OcymecTBienne H300peTeHHSA

Ipennaraemerit  crmoco6 pa3paboTKH HEOAHOPOIOHBIX MO IPOHHIIAEMOCTH
KOJUIEKTOPOB BKJIOYaeT YCJIOBHO TPU OdTama: MNoad0op TEXHOJIOTHYeCKHX
IIapaMeTpOB 3aKauHWBaeMOM OTOPOYKH, NPHIOTOBIEHHE KOMIIO3MI[MM H 3aKauKy

KOMITO3HIINH B CKBaAXHUHY.
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IlepBeiit 3Tan - NoAOOp TEXHOJIOTMYECKHX IapaMeTpPOB 3aKauHBaeMOil
OTOPOYKH BiIUAET Ha 3 deKTUBHOCTH 00paboTKy MpH3aboitHOM U yAaIeHHOM 30HbI
KOJIJIEKTOpa NMPUMEHUTENBFHO K KaXKA0H CKBa)XXKHHE Ha Y4acTKe BO3IEHCTBH.

Jois 3TOro I y4dacTka CO CKBaXXMHOMH, Te MpEAIoiaraeTcs IMpPOBOAUTE
o6pabotky pearenrom IICII Ha ocHOBe 3arymieHHON BOJIBI, IMPOBOIAT AHAJIM3,
BKJIIOYAFOIIUHN:

- aHayu3 reoyioro-¢pusndyecknx xapakrepuctuk (I'®X) koexTopa ¢ HeJblo
oInpezieNIeHNs IPUMEHUMOCTH TEXHOJIOTHH K UCCIIEyeMOMY y4acTKa BO3LEHCTBHA,
¢ uenbto Beibopa Mapku pearenta IICIT u ero koHUEeHTpaIywy;

- aHamu3 (aKTHYECKUX IOKa3aTenell pa3paboTKu M paHee NpPOBEJEHHBIX
I'MC ckBaxMH ¢ 1Lenpl0 TNOATBEP)KIEHHS HEOOXOOMMOCTH B IIPOBEHEHHH
TEXHOJIOTHM K C Ienblo pacyera HeoOxoaumoro obObemMa 3aKadyMBaeMOM
KOMIIO3ULIUY;

- aHaAJIU3 IPOBEJICHHBIX paHee TPaCCEPHBIX UCCIEeIOBaHUI MEXCKBaXXHUHHOTO
IPOCTPAHCTBA Ha [JAaHHOM Y4YacTKe C LEJbl0 OMNpedesieHHS pearupyrolux
IOOOBIBAIOIIUX CKBAXHH;

- nabopatopHsle ucneiTanus peareHta [ICII u ucnons3yemMoro 3arycTurens
C BOJIOM, KOTOpas OyAeT MCIOJNBb30BaThCA AJS MOATOTOBKHM KOMIIO3HMIIMM HAa YCThE
CKBaXHHBI, C LENbI0 MoA0Opa ONTHMAJIBHONH KOHLIEHTPALIMH 3aryCTHTEJIA.
ITomoOpaHHbIE 00bEMBI U KOHLIEHTPALIUK PEareHTOB MOTYT KOPPEKTHPOBAThCS IpH
IPOBEACHHUH 3aKadKH, UCXOAd U3 (PakTHUeCKOW NUHAMHUKH U3MEHEHHS BEJUYHUHBI
IaBJICHHUA.

[IpenBapuTenbHBIH MOAOOP TEXHOJIOIMYECKUX IMapaMeTpOB 3aKadyHWBaeMoOU
OTOPOYKH IO3BOJISIET CHHU3UTh PHCKH He3(peKTUBHBIX 00pabOTOK, NpaBUIBHO
noxo6paTh 00beMBI KOMIIO3UIH, KOHLEHTPALUN PEareHTOB C LEIbI0 JOCTIKECHUA
MaKCHMAJIBHOTO TEXHOJIOTHYECKOTO W JKOHOMHYEeCKoro osddekTa, CHU3HUTH
HETPOM3BOAUTENBHBIN pacXo/l peareHTa.

IICIT (B aurn. a66peBuatype: PPG - Performed Particle Gel) -
IpeABapUTEIbHO CIIMTHIA NONHMEpP, IpeAcTaBiseT coboi TBepAble YacCTHIIH,

CIIOCOOHBIE K ITIOTJIOIICHHIO )KI/II[KOCTeﬁ, C UCXOOHBIMH pasME€paMH 4aCTHL OT 0,04
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no 10 mM. B 3aBucumoctu ot pasmepa gactull IICII noapasaendercs Ha MapK,

yKa3zaHHble B Tabu.1:

Tabmuua 1
Mapka I1CIT Pa3zmep vactun
T1CII-0 0,04-0,1 MM
T1CII-1 0,1-1 mm
I1CII-3 1-3 MM
TCII-5 3-5 Mmm
IC11-10 - 5-10 MM

Bri6op mapku IICII npoucxoquT Ha OCHOBE AaHHBIX IO MPOHHLAEMOCTHOM
HEOJHOPOJHOCTH IUIACTa, HAIWYHMIO/OTCYTCTBHIO TPELIMHOBAaTOCTH, BEIHYMHE
pacKphITOCTH TpemuH. [IpudeM, dYem BblllE CTENEHb IIPOHUIAEMOCTHOM
HEOTHOPOJHOCTH, YeM OOJNbIIe BEIWYHHA PAaCKPBITOCTH TPELIMH, TeM Oonbiume
pa3Mepbl YacTHIl He06X0AUMO BEIOHPATh

Yactuusl [ICIT npu nonagaHuy B BOAYy HA4YWHAIOT aKTHBHO BIIMTHIBATH B
ce0s BoOIy, yBenuuuBasch B pasMmepe oT 1,2 mo 30,0 pa3 B 3aBUCHMOCTH OT
yCIAOBHH TIPOBEAEHHWS OJKCIIEpUMEHTa, MeTOAa HCCIEeJOBaHHA, COCTaBa
HCIIOJb3yeMO BOABI OOWH M TOT K€ o0pa3ell MOXET BIHUTHIBAaTh pa3HOE
KOJIMYECTBO BOBI, YTO OTpaXkaeTcs Ha ero cTerneHH HalOyxanusa. Bpems
co3pesanus [ICII cocrasnser 30 MuHyT (BpeMs, obecnednBarommee B Gonee yeM
95% cmy4yaeB creneHb HaOyxanus IICII Gomee 90% oT MakcHMalbHOTO
BO3MOXHOT'0 3Ha4YE€HHU 1A HCCIIEAYEMBIX YCIOBHIA).

3arymieHHas BOJa TNpeACTaBIseT co0OH TeXHUYEeCKyo BOXY (B AaHHOM
Cllydae IOJ TEPMHHOM TeXHUYECKas BOAa IIOHMMaeTcs iobast BOAa, HCIIoNIb3yeMast
IJIS TIPUTOTOBJIEHHS COCTaBa, 3TO MOXET OBITh MpecHas, MOpCKas, MOATOBapHas
wn Jrobas Ipyras Boja), MCIOIB3YeMYIO JUIS 3aKadykKd KOMIIO3HMLIUH B CKBaXXHHY,
B KOTOPYIO N00aBJIeH peareHT (3aryCTUTeNb), yBEIHIHBAIOIINH €€ BI3KOCTb.

B KkauecTBe 3aryCTHTENIi MOXET HCIIOJNB30BAThCA IONHAKpUIaMHI 160
moGo¥ Ipyroif MOAXOAALIHIi 3aryCTHTENb, HallpuMep KapOOKCHMETHIILIEILTION03a,

MOJIH(bHHHpOBaHHBIﬁ Kpaxmajl, IIOJIHOKCHITHIIEH HWJIH [Jp. I/ICI'IOJ'IBE!yeMa’I
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KOHLIEHTPALUA 3aryCTUTeNs HaxonuTces B nmpezaenax ot 0,1 no 10% B 3aBrcHMOCTH
OT COCTaBa TEXHHYECKOM BOMBI, MCITOJIE3yeMOH Ui IPUTOTOBIICHHS, M BHUIA
3aryCTUTENA COTJIaCHO MpaBUiTy - ckopocTh ocenanus yactull IICII B 3arymenHoi
BOJIE 3a BpeMs IepeMElIMBaHUs Ha MOBEPXHOCTH (IO Hayaja 3aKayKd B CTBOI
CKBa)XHHBI) JOJDKHA OBITH HE MeHee, 4eM B 10 pa3 HHXKe, 4eM CKOPOCTh OCEJaHHMs
yacTui Toi xke Mapku IICII B Boge 6e3 3arycturens.

Cnenyrommii 3Tam — TIPUTOTOBIEHHME Kommno3uuuu. IIpurorosinenue
KOMITO3MIIHH OCYLIECTBJISIOT CIeIYIOIIHM CIIOCOO0M:

- 3aMOJIHAIOT MCIIONIB3YEMYIO TEXHOJIOTHYECKYI0 €MKOCTb TEXHHYECKOM
BOJOM 10 HeoOXOOMMOIO YPOBHS, BKIIOYAIOT MEpEeMEIIMBAIOLlee YCTPOHCTBO,
obecrieunBaoliee paBHOMEpPHOe  IIepeMellMBaHME BO  BceM  oObeMe
TEXHOJIOTMYECKON €MKOCTH;

- 100aBIfAIOT HO3MPOBAHHO Yepe3 IOTOKOCMECHTENb (KEKTOp) 3aJaHHOE
xosudectBo IICIT cornacHo BEIOpaHHO# KOHIIEHTPALVH;

- 106aBIAIOT JO3MPOBAHHO Yepe3 MOTOKOCMECHUTENHh (MEKTOp) 3aJaHHOE
KOJIMYECTBO 3aIyCTHUTEJISI COTIACHO BEIOpaHHON KOHLIEHTPALUY;

- MEepeMENIMBAIOT B T€YEHHE BPEMEHH, KOTOpOe MOJDKHO OBITH He MeHee
BpemeHu cospeBanud [ICII — 30 MuHYT, pu 3TOM MoJ00paHHas KOHLEHTPALMs
HCIIOJIb3YEMOTO 3aryCTHTENIl 3a BpeMs IIepeMEINWBaHHSA Ha IMOBEPXHOCTH (M0
Hayaja 3aKaykd B CTBOJ CKBaXHHBI) MOJDKHa OOECIIEYHTh TAaKOH YpPOBEHb
3arymeHus (yBEIUYEHHUS BA3KOCTH) TEXHHYECKOH BOJBI, IPH KOTOPOM CTEIEHb
CHIDKEHHSI CKOPOCTH ocelaHus yactul Oyner He MeHee deM B 10 pa3 Huke
OTHOCHMTENBHO cKopocTH ocemanus dactun IICIT B TexHudeckoil Bone Oe3
3arycturens (¢ur.1)

B ornmune ot Ommkaiimero aHajora IpeAajaraeTcs HCIONb30BaTh
3aryCTHTENb, YTO BaXHO MJA JOCTIDKEHMs ILEMd — YBEIHYUTh BA3KOCTD
KOMITIO3HIIMH. biaromaps 3TOMy HMCKIIOYAeTCs OCBIIAaHHWE YacCTHI[ pearcHTa Ha
3200 CKBa)XHMHBI, TaK KaK CKOPOCTb OCEJAaHHs YacTHI[ B 3arylIeHHOH BOJE
3HAYMTEIBHO MEHBIIE, YeM B BOJHOM pacTBope. Kak ciencTBue, 3T0 MpUBOAMT K

TTOBBILLICHHUIO 3(b(beKTI/IBHOCTH H30JISIIIHH TPCIIMHOBATBIX H/AIu



.
BBICOKONIPOBOJMUMBIX KaHAJOB M OTCYTCTBHIO OCJIOXHEHHWHl Iocie o0paboTkH
CKBa)XMHBI.

Tpetuit sTam — 3aKayka NPUTOTOBJICHHOM KOMITO3HIIHH B CKBaXHHY C
noMomsio HacocHoro arperata tama ALTH (11A)-320 unu CHMH-32 npu ycnosuu
HEMPEPHIBHOCTH 3aKaYKH Ha NPOTSKEHHH Bcero 00beMa KOMIO3ULUH. CyCIeH3us
YaCTHI] peareHTa BO BpeMs 3aKa4yKu MOANECPKHMBACTCA BO B3BEIICHHOM COCTOSHHH
3a CYeT 3arylieHHOH BOIBl He TOoNbKO NpHu mnepeMemmBanuy 4vactui IICIT nHa
MIOBEPXHOCTH, HO M Ha BCEM IPOTHKEHHM INEPEMEIICHHUs pacTBOpa OT YCThA 10
MHTEPBAJIOB MOIVIOIIECHUS B CKBa)XXHMHE.

Wsmenenne monobpanHoit koHueHtpauuu IICII npm  dakTuueckon
peayH3aluy TEXHOJIOTMH Ha CKBaXXHHE 3aBHCHT OT JaBJICHHS CONPOTUBJICHUA IPU
POXOXIEHUHU TepPOPALIOHHBIX OTBEPCTUH M QYHKIHH POCTa JaBICHHUS 110 Mepe
3alI0JIHEHHMs TPEINMH W/WIKA BBICOKONPOHHUIaeMbIX 30H. IlocTeneHHEBIH pocT
IOaBleHHs O3HauaeT yBEJIMYE€HWE COMPOTHBIEHHS B  TpelUMHE W/HUIH
BBICOKOIIPOHHMIIAEMOH 30HE 110 Mepe €€ 3alOJHEHHS PEareHTOM H IepexoJaMH
MOTOKa B JPyrMe 30HEI C MPOHHUIIAEMOCTHIO HIDKEe. B ciydae npuGnmxeHus
JAaBIEHHS 3aKa4Kd K MaKCHUMaJbHOMY, KOHILIEHTpallus CHHXKaeTCs 10 YPOBHA,
MO3BOJIAIOIIETO MPOJOJ/DKHTH 3aKayKy peareHra, JH0O  OCYIIECTBIAETCS
BpEMEHHEBIH Iepexol Ha 3aKayKy BOJBI C IENbI0 NMPOABIXEHHS 3aKa4eHHOrO
peareHTa BrIyOb IUIacTa C MOCIEAYIOIIMM BO3BpAalleHHEM K 3aKayke Ha
MHHHMAaJIBHOM KOHIEHTPALMK M TPOJO/DKEHHEM 3aKaykKW 110 ONKMCAaHHOH BBhIIIE
cxeMe JI0 3aKa4KM 3alIaHMPOBaHHOTO KOJIMYECTBa peareHTa B II0JIHOM o6beMe.

D¢ beKTHBHOCTH NpeasaraeMoro crnocoba npoBepeHa 3KCIEPUMEHTAIBHO.
Pe3ynbTaThl peAcTaBlieHs! Ha ¢ur.1 - 3.

Ha ¢wur.l. mokasaH cpaBHHTEIBHBIH JIa0OPaTOPHBEIA aHAIM3 CKOPOCTH
OCENaHHs YAaCTHI[ B 3aryLIEHHOW BOJOIPOBOJHON BOZAE M BOJONPOBOJHOM BOIBI
Oe3 3arycturens. VcmelTaHMs NPOBOIAMIHNCE IPH KOMHATHBIX YCJIOBHSX, B
KaueCTBE 3aryCTUTES HCIONB30BANICSA MONHAKPHIAMHI C MOJIEKYJISPHOH Maccoi
18 w™iuH.,, cremeHpo ruaponusa 30. JUig OIEGHKH CKOPOCTH OCeNaHHs

HCIIOJB30BallaChk BHJACO pCrucTpanusi na60paTopHoro JKCIICPpHUMCHTA. Paccrosiaue
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(GHUKCHPOBAJIOCH AByMsI OTMETKaMM Ha JIMHEHKe, YCTAHOBICHHO! Ha 3a/IHEM ILIaHe
npospauHoro ImauHApa. CKOpOCTh OCeAaHHs YacTHIBI PacCYMTHIBAIACh Kak
OTHOIIIEHWE PACCTOAHHA, MPOUAEHHOTO HaCTHLEH MeXAy BEpXHEH M HMXHEH
OTMETKO#H Ha JIMHeHKe, KO BpEMEHH 3TOr0 Iy TH.

Ha ¢wr.2 (a, 6, B) noka3aHsl pe3yabTaThl 1a00paTOPHEIX GHIBTPALHOHHEBIX
skcnepuMenToB mo 3akauke IICII B 3arymenHod Bome (pacTBope
HOJIHaKpUIIaMHIa). [Tpsmas ¢ubTpanus CTOYHOM BOJBI yepes
BEICOKONpoHuuaeMpii  (Nel05) u HuskompoHumaeMmsii (Ne336) obpasusl 10
3akauxky komnosuuud IICIT + I'TIAA FP-107 (a), oOpaTHas 3akadyka KOMIIO3HLHH
TICIT + I'TIAA FP-107 B o6pa3ust (6), mpsMast puiasTpanys CTOYHOH BOIBI Yepe3
o6pasuer mocie 3akaukd komnosuuuu IICIT + TTIAA FP-107 (B). Kontpact
IPOHULIAEMOCTH Mex Iy obpasuamu 10. PakTop 0CTATOYHOro CONPOTHUBIEHHA 165
1 33 COOTBETCTBEHHO /ISl BEICOKOPOHHIIAEMOTO M HH3KOIPOHUIIAEMOT0 00pas3IIoB.

Ha ¢wur.3 npuBeneH CpaBHHUTENBHBIH aHAIU3 DPE3yNbTAaTOB IIPOBEINCHHUA
reopusuveckux wuccienosanuii (MC) Ha mnpuMmepe JABYX HarHeTaTeIbHBIX
CKBaXHH, 06paGOTaHHBIX KOMITO3UIMSAMH Ha OCHOBE 3arylIeHHOH BOABI (pacTBOpa
nomuakpuiaamuga) u IICIT (ckB.3100 m ckB.3491), M OByX HarHeTaTeJbHBIX
CKBa)XXHH, 00paGoTaHHbIXx KommosuuusMu Ha ocHoBe Boael M IICII (ckB.929 u
ckB.851). B ToM u JOpyroM ciydyae €CThb Me€pepacnpeleliCcHHe ITOTOKOB
HarHeTaeMo# Bozpl, Juis ciydas 3akadku [ICIT Ha ocHOBe BoABI O3 3aryCTHTENs
nocie o6paGoTOK NPHCYTCTBYET OCIOXHEHHe B BHJE IepechIaHHOro 3abos
YaCTHUIIAMH peareHTa.

[TperMylIecTBO  HACTOAIIEr0 H300pETEHHsA B TOM, YTO MNPEIIOKEHHBIH
croco0:

- ofecreuynBaeT MOBHINIEHHEe (WIBTPAIMOHHBIX CONPOTHUBJICHHH B
BBICOKOIIPOHHIIAEMBIX CJIOAX B NMPH3a00HHOM 30HE CKBAXHH M B MEXCKBXXHHHOM
NpOCTpPaHCTBE B Oonbluell CTeNeHH, 4YTO IIO3BOJIIET HE IIOBPEXIATh
HM3KOMPOHUI[AEMYI0O He(TeHaCHIEHHYI0 4YacTh KOJUIEKTOpa, 3a CYET 4Yero

JIOCTHIaeTCs BEICOKas CENIEKTHBHOCTH 00paboTku (dur.2);
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- ofecreynBaeT TMOBEHIIIEHHE (HIBTPAlMOHHBIX CONPOTHBIECHHH B
BEICOKOIIPOHHIIAEMBIX 30HaX ISl KOJUIEKTOPOB C HAJIMYHEM 30H TPELUMHOBATOCTH
M BBICOKAMH KOHTpacTaMH MPOHHLAeMOCTH ((ur.2), B TOM YUCIIE U IJIA CIy4aes,
XapaKTEPU3YIOLIMXCS HAIMYHEeM BHYTPHILUIACTOBBIX MEPETOKOB MEXIY CIIOAMH C
BBICOKOHM ¥ HU3KOM IMPOHHULIAEMOCTHIO;

- HCKIIOYaeT HENPOU3BOMUTENbHBIH pacxol peareHra 3a CYer
NpeNOTBpAIleHHs. OCelaHWs 4YacTUL Ha 3a00H, YTO MO3BONAET HCKIIOYHUTh
OCJIO)HEHHs B paboTe CKBaXXMHBI ITociie ux o6paboTku (¢ur.3);

- He TpeOyeT BBINEPXXKM Ha BpeMms reneobpa3oBaHusi, T.K. OTO
IpeABapUTENBHO CIUMTHIA HabyXarolmui MOJUMEp, YTO MO3BOJNAECT MPOHHUKATH
peareHTy B OTHJEHHBIE 30HbI IUIACTA, TEM CaMBIM YBEIH4YHBasA 3PGHEKTUBHOCTD
TEXHOJIOTHUH;

- He OorpaHMyYeH Mo 3pHeKTHBHOMY NMPHUMEHEHHIO JUIA CIy4YaeB C BBICOKOH
MHHEpaM3aliell 1acToOBON M/HIM 3aKauMBaeMOH BOIBI, MOXET IPUMEHSATHCS B
YCJIOBUSX BBICOKHX IUTACTOBBIX Temriepatyp Ao 120°C;

- obecrieunBaeT BO3MOXKHOCTD 3aJiaHus TpeOyeMoro ypoBHs KoddduireHTa
IPHEMUCTOCTH [OCNEe 3aKayKd peareHTa, IyTeM IoaGopa IapameTpoB
TEXHOJIOTUH;

- ofecrieunBaeT JUIMTENbHOEe BpeMsa dddekra, mnockomeky IICII
rapaHTHPOBAHHO COXPAHsET CBOM CBOMCTBA B IIACTOBHIX YCJIOBUAX Gonee 1 roxa.

- ana npurotosienus U 3akauku IICII HeT HeO6XOAMMOCTH HCIIOIB30BaTh
crienMalu3upoBanHoe obopyaoBanne Ttuna KYJP, 4Yro mosBojiseT 1pH
peanu3anMy H300peTeHWs WCIONB30BaTh IIMPOKO MNPHMEHSIEMOE CHelHalbHOe

o6opynosanue — CUH-32, AITH (L1A)-320.
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®opmyJia H300peTeHHs

1. Crioco6 pa3paboTKi HEOJHOPOIHBIX IO IPOHHUIAEMOCTH KOJIIEKTOPOB,
BKJIIOYAOMME OAGOpP TEXHOJOIMYECKHX IapaMeTpoB 0OpaloTKH C Yy4eToM
MHIUBUYaBHEIX Te0JIoro-QU3NIecKNX XapaKTepHCTHK OOBEKTa, IOATOTOBKY
KOMITO3MIMM TPEABAPUTEIBHOIO CIIHUTOTO IOJIMMEpPa M 3aKa4Ky KOMITO3HMLHH B
CKBQXHHY, OTIMYAIOIIHICH TeM, YTO KOMIIO3HUIIMIO T'OTOBAT I[yT€M CMEIIUBAHUA
ucxonHeix vactul pearenta IICIT ¢  Bomo#t B koHmeHTpamusax 0,1-1% c
HOCHEeAYIOIMM J00aBlIeHHEM 3aryCTUTEd M IEepeMEIIMBaHMEM B TEYEHHE He
MeHee 30 MUHYT.

2. Cnoco6 mo m. 1, omMyaromuiics TE€M, YTO B Ka4yeCTBE 3aryCTHTEJIA
HCIIONB3YIOT MONHMaKpUIaMKy, KapOOKCHMETHIILEIUTION03, MOAN(HIMPOBAHHEIN
Kpaxmall, TOJIHOKCHITHIICH.

3. Cmoco6 mno 1. 1, oTmmyaromiics TeM, yro ucnons3yroT IICIT pasmepom
ot 0,04 mo 10 mm.

4. Crioco6 1o m. 1, OTIMYaIoIMiCA TeM, YTO KOHLEHTpallHs 3aryCTHTEN

HaxoauTcs B npeaenax ot 0,1 go 10%.
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EAIIB/OI1-2

EBPAZHHUCKOE IATEHTHOE BEJOMCTBO

OTYET O IIATEHTHOM

IIOUCKE

(cratbsa 15(3) EAIIK u npaBuio 42
ITaTentHoM HHCTpYKUMU k EATIK)

Howmep eBpasuiickoii 3asBKu:

201900200

Jata noxaun: 28 mapta 2019 (28.03.2019)

[ lara nenpanmeaemoro npuopurera:

Hazanue n3obpeteHus:

Cnoco6 pa3paboTki HEOJHOPONHBIX ITO MPOHHLIAEMOCTH KOJUIEKTOPOB

3asBuTEND:

OBIECTBO C OTPAHUYEHHON OTBETCTBEHHOCTBIO "UCKO"

D HekoTtopseie nyHKTb! GOPMYJBI He NOAJEkKAT NOUCKY (cM. pa3ae I JONOTHUTENLHOO JIUCTA)
D EannctBo niobpereHuns He coburoaero (cm. pasaen I nonosHuTe bHOrO AKcTa)

MIIK: E21B 43/22 (2006.01)

CO9K 8/86 (2006.01)

A. KITACCH®UKALIMA TPEIMETA M3OBPETEHHA:

CIIK: E21B 43/16 (2006-01)
CO9K 8/86 (2006-01)
Y10S 507/926 (2013-01)

Y10S 507/935 (2013-01)

Cornacao MexayHaponHo# nareHTHOH knaccudukaimu (MITK) nan HaimoHanbHoit kiaccuukaunuu u MITK

b. OBJIACTD ITOMCKA:

CO9K 8/00-8/94, E21B 33/00-33/138, 43/00-43/32

MuHHMYM NPOCMOTPEHHOH AOKYMEHTaLMH (cHcTeMa kiaccudukaunu v uaaekcsl MITK)

Jlpyras ipoBepeHHas JOKyMEHTaLlus B TOM Mepe, B Kakoi OHa BKIIIOYeHa B 06/1aCTh MoKcKa:

B. JOKYMEHTDI, CYHTAIOLIMECS PEJIEBAHTHBIMH

Kareropus* CChUIKH Ha JOKYMEHTHI C YKa3aHHEM, [Jie 5TO BO3MOXHO, PEJIeBAHTHBIX YacTel OTHOCHTCS K IyHKTY Ne

Y RU 2639341 C1 (OBIL[ECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTBIO 1-4
"HAVYHO-ITPOU3BOJACTBEHHA S KOMITAHUA JALIMH KEMUKAIJI")
21.12.2017, popmyna

Y EA 200970099 A1 (3M-AM BJIBJICH) 30.12.2009, c. 1, mocieauss cTpoka - ¢. 2, 1-4
cTpoka 3, c. 11, ctpoka 3 - ¢. 12, ctpoka 5

Y RU 2090746 C1 (OBILECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTbIO 2
HAVYHO-ITPOU3BOACTBEHHA S ®UPMA "UJDKAT JITH") 20.09.1997,
¢. 3, cTpoku 42-44

Y WO 2012/122505 A2 (SCHLUMBERGER CANADA LIMITED et al.) 13.09.2012, 4

naparpa¢ [0032]

D NOCCAYIOUINE JOKYMEHTH! yKa3aHbl B NPOAODKeHUH rpadsl B

D JAHHBIC 0 NAaTCHTAaX-aHAJIOFaX yKa3aHbl B NMPHJIOKCHUN

[* Ocobble KaTeropyt CCHLIOUHEIX JOKYMEHTOB:

"A" NOKYMEHT, ONpeAensomuii o01uni ypoBEHb TEXHUKH

"E" Gonee paHHHii JOKYMEHT, HO ONYOJIMKOBaHHELIM Ha aaTy
MOAAYH €BPA3UHCKOM 3a8BKH WM NOCTE HEE

"Q" HBOKYMEHT, OTHOCSIIMIACA K YCTHOMY PACKPHITHIO, SKCIIOHH-
POBAHMIO H T..I.

"P" AOKYMEHT, OnyOIHKOBaHHBIH A0 ATkl OAAYH €BPA3HICKOM
3adBKH, HO Noc/Ie JaThl UCNpaUIMBagMoro NpHoOpHTeTa

"D" AOKYMEHT, IPHBEACHHBIN B CBPa3HIACKOM 3a9BKE

"T" 6onee NO3AHUI KOKYMEHT, ONyOIMKOBAHHBIA NOCIE AaThl
NPHOPHUTETA U NPUBEACHHBII JUIS IOHUMaHKUA U306pETCHUA

"X" NOKYMEHT, UMEIILHi Haubonee GIM3KOE OTHOLICHUE K PEAMETY
MOKMCKA, TIOPOYAIIHiT HOBU3HY MITH H300pETaTe/IbCKUi YPOBEHD,
B3ATHIH B OTACTBHOCTH

"Y" HOKYMEHT, MMEIOLIMIH Hanbosiee G/IM3KOE OTHOWIEHHE K NPpeaMeTy
NOKMCKa, NOpoYallinii 306peTaTeNIbCKH YPOBSHb B COYETAHHH C
JDYTHUMH JIOKYMCHTaMH TOH ¢ KaTeropHH

"&" NOKYMEHT, ABJIAIOMHACA NaTEHTOM-aHAIOrOM

"L" JOKYMEHT, MPUBEACHHBL B IPYTHX LEIAX

IIaTa JAEHCTBUTENBLHOTO 3aBCPUICHHA MMATCHTHOIO NOUCKA:
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