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Crnioco0 OIEHKM MCKYCCTBEHHO OOPa30BaHHBIX TPEUIMH B CTBOJIE CKBAXHMHBI BKJIIOYACT IIONydEHHUE
NepBOro Habopa TaHHBIX B CTBOJIC CKBaYKMHBI C IPUMEHEHHUEM CKBR)KHHHOTO KapOTAXKHOTO HHCTPYMEHTA.
IlepBblil pPAacKIMHUBAIOLIMN HANOJHUTENb IIEPEKAYMBAIOT B CTBOJ CKBAJKUHBI IIOCJIE TOIO, Kak
PETUCTPUPYIOT TIepBbI HabOp AaHHBIX. [1epBEIA PaCKIMHUBAIONINI HAIOJHUTEIb CONEPKHUT IMEPBEIA
W30TOMNHBIN HHIUKATOP, KOTOPBIN He ABIISIETCSA PaJUOaKTHBHBIM. BTOpPOil paCKIMHUBAIOIUI HATOTHUTENb
TaKKE€ MEPEKAYMBAIOT B CTBOJI CKBaXHWHBI IMOCJIE TOr'0, Kak HepBblﬁ paCKﬂl/IHI/lBaIOIJ_lI/lﬁ HAaI1OJIHUTCIIb
[IEPEKaYMBalOT B CTBOJ CKBAKMHBL. BTOpON packJIMHMBAIOIMN HANOJIHUTENb COIEPKUT BTOPOMH
W30TOMNHBIM MHAMKATOP, KOTOPBII HE SBIAETCS PaAHOAKTHBHBIM U OTJIMYAETCS OT MEPBOI0 M30TOMHOTO
UHAUKaTopa. BTopoil Habop AaHHBIX MOJYYAlOT B CTBOJIE CKBAaXXMHBI C NPHUMEHEHHEM CKBaXXMHHOTO
MHCTPYMEHTA ITOCIIE TOTO, KAK NEPBBIM M BTOPOH PACKIMHHUBAIOLINE HATOJHUTENHN IIEPEKAYUBAIOT B CTBOII
CKBaKMHBEIL. [1epBblif 1 BTOpO# HA0OPHI JAHHBIX CPABHUBAIOT.
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HEPAIMOAKTHUBHBIE U3OTOIIHBIE NHIANKATOPBI JUIA OLEHKHW TPOILE/LYP
I'NAPABJIUYECKOI'O PA3PBIBA

OIIMCAHHUE

IlepeKpecTHAS CCHLIKA HA POACTBEHHbIE 3asIBKH

[0001] Hacrosimas 3asiBKa UCIIPAIIMBAET MPUOPUTET U MPEUMYILECTBO 3as8BKU HA MATEHT

CIIA, nonannoti 04 nexadbps 2017 roga nox cepuiiabiM HOMepoMm 15/831,081.

00J1acThL TEXHUKH HACTOSIIIEr0 H300peTeHus

[0002] Hacrositee u3o0peTeHHe OTHOCUTCS K M30TOMHBIM HMHAMKATOPAM MJISi OLIEHKU
npoLeayp TMAPABIMYECKOTO pa3pbiBa. boiee KOHKPETHO, HACTOsLIee H300PETEHUE OTHOCUTCS K
UIeHTU(QUKALIMM MEYEeHHBIX MHOXECTBOM HEPAaJMOAKTHBHBIX H30TOMHBIX HHIUKATOPOB

PaCcKIMHHUBAO IUX HamOJIHUTEJIEH B CTBOJIE CKBa KUHBI.

YpoBeHb TEXHHKH HACTOSIILET 0 l/l306DeTeHl/lﬂ

[0003] PannoakTHBHBIE W30TOIMHbIE MHAUKATOPHI, Takue Kak Ir-192; Ir-194, Sc-46, Sb-
124, Sb-122, Na-24, 1-131 u T. a., B HacTOsIIEee BPEeMsl UCIOJB3YIOT ISl OLEHKH MHOKECTBA
MpOLIEAYP THUAPABIMYECKOTO pa3pbiBa, OCYIIECTBIAEMBIX B CTBOJE CKBaXXMHbL. bojee
KOHKPETHO, PAa3JIMYHblE HW30TOMHbIE HWHAUKATOPHI HCIOJB3YIOT BO MHOMKECTBE MPOLEAYP
THIIPABJIMYECKOTO pPa3pbiBa, YTOOBI OMpPENeNsaTh, Kakoe nep(opalioHHOe OTBEPCTUE SIBISIETCS
OTKPBITBIM U Jajiee MOABEPTHYTHIM T'HAPABINYECKOMY Pa3pbiBy B TEUEHHUE KaKIOW MPOLEAYPHI
TUAPABINYECKOTO pa3pbIiBa.

[0004] BcnencTBue ecTeCTBEHHOH mNPOOJIEMbl HEPABHOMEPHOIO MEPEMEIIUBAHUS,
CUTHAJIbI OT PAJMOAKTHBHBIX H30TOMHBIX HHIUKATOPOB MPOSBIISIOT TEHACHLIUIO K (BIYKTYaIHsIM,
YTO JeNaeT 3aTPYIHUTENbHBIM UX TOYHOe OOHapyxkeHue. Kpome TOro, MOXKET OKa3aThCs
3aTPYAHUTENBHBIM MPOBEACHUE PA3JIMUUN MEXKIY U30TONMHBIMA MHIUKATOPAMU, HAXOASLIUMUCS
BHYTPH CTBOJIA CKBKUHBI M W3OTOMHBIMH WHAMKATOPAMH, HAXOISIIMMHUCS TIIyOOKO BHYTPH
noazeMHoro miacta. Kpome TOro, BClenCTBUE NOTEHLUUAJbHO OMNACHBIX  CBOWCTB
PAANOAKTUBHBIX M30TOMHBIX WHJIMKATOPOB, HA HHUX PACHPOCTPAHSIOTCA CTPOrUe MpaBHiIa B
OTHOIIEHUH 3]IPAaBOOXPAHEHUS U OOIIEeCTBEHHOUW 0€30MacHOCTH | 3aIIHUTHI OKPYKAIOIIEH CPEbl.

B PE3YJIbTATEC 3TOrO MOKET OKa3aThbCs HEHAaJIE;KHOM OLIEHKa TPCUIUMH B MOA3CMHOM ILJIAaCTE, B
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YaCTHOCTH, B OTHOIIEHWU TOPU3OHTAIbHBIX CTBOJIOB CKBaXXMH, MOCKOJBKY PpPaAHUOaKTHBHbBIE
M30TOIHbIE MHAMKATOPBl MOTYT OCaXAaThbCsl BIOJb JHA CTBOJIA CKBAXXMHBI B FOPHU30HTAJILHOM
YacTH.

[0005] B mocnennee BpemMsi ObUIN BHEPEHBI HEPATUOAKTUBHBIE H30TOIHbBIE HHIANKATOPBL.
HepannoakTuBHbIE N30TOMHbBIE HHAMKATOPHI UCHONB3YIOT Il HAOMIOAEHUS PACKIMHUBAIOIIETO
HAIOJHUTENs, KOTOpbIM IEepeKadyuBalOT B CTBOJ CKBAXKHUHbI B TEYEHHE MPOLEAYpPHI
THIPABJIUYECKOTO pPa3pbiBa. MedeHblll pacKIMHUBAIOIIMN HAMOJIHUTENb MOXKHO OLIEHUBATb
IBYMS pa3nuuHbIME criocobamu. TlepBriii crocod npenycMaTpuBaeT U3MEpEHHs CKOPOCTH CUYeTa
JETEKTOPOB MEYEHOI0 PACKJIMHHUBAIOIIErO HAIMOJHUTENS C MPUMEHEHHEM KOMIIEHCUPOBAaHHOIO
HEWTpOHHOro KapotaxkHoro uHCTpyMeHTa (CNT) wunm wu3MepeHHs CKOPOCTH cyeTra U
UMIYJbCHBIN KapOTaXX C 3aXBaTOM HEHTPOHOB C MPUMEHEHUEM MHCTPYMEHTA JUIsi UMIYJIbCHOTO
HeliTpoHHoro kapotaxxa (PNC) B wmemsx oOHapyKeHHMs MEUEHOrO pPAaCKIMHUBAIOLIETO
HAIIOJIHUTENS B CTBOJIE CKBAKUHBI B HMCKYCCTBEHHO OOpAa30BaHHBIX TPELIMHAX, I'PABHHHBIX
(bupTpax, THAPABIMYECKIX Pa3pbIBaX C YCTAHOBKOW IpaBUHHBIX (uUiIbTpoB U nieMenTte. Bropoii
crnocod MpeaycMaTpuUBaeT CHEKTPOCKONMUYECKHE H3MEPEHHUs] raMMa-H3JIy4eHUs HEHTPOHHOTO
3axBaTa C IPUMEHEHHEM KapoTakHoro nuctpymenra PNC u criekTpaipHOe paspellieHue ramma-
U3Jy4eHHs] HEUTPOHHOTO 3aXBaTa, MCXOASALIErO U3 MEYEHOIO PACKJIMHUBAKOLIETO HAOIHUTEIS,
U raMMa-u3jay4eHHus HEUTPOHHOIO 3axXBaTa, MCXOMAALIEro U3 APYIUX CKBAXMHHBIX 3JIEMEHTOB.
VYkazaHuble TexHoJsorun packpbiTel B mateHtax CIIIA 8,100,177, 8,648,309, 8,805,615 u
9,038,715. TTockONBKY J1JIsl OLIEHKH BBICOTHI TPELIMHBI WJIM Ka4ECTBA TPABUHHOTO (PUIIbTpA paHee
ObUT MCTMOJB30BAH MEYECHHBIH €IMHCTBEHHBIM HEPAaJUOAKTHBHBIM HM30TOIMHBIM HHIUKATOPOM
PACKJIMHUBAIOIIUI HAMOJHHUTEIb, CYLIECTBYeT MNOTPEOHOCTh B crocode OOHapyKeHHWs |
U3MEPEHUs] MHOKECTBA (HAMPUMED, PA3IMYHBIX ) HEPATUOAKTUBHBIX M30TOIMHBIX WHIUKATOPOB B
LIEJISIX OLEHKH MHOKECTBA MPOLIEAyp MMAPABINYECKOrO pa3pbiBa AJisl OAHON U TOH K€ CTyNeHU
WIN Pa3JU4YHBIX CTYNEHEH B CTBOJIE CKBAKMHBIL, & TAKXKE ONpPENeNeHUs MOPSAAKa OCYLIECTBICHUS

KapOTaXXHbIX MPOLEAYP U OLUCHKH COOTBETCTBYIOIIUX KAPOTAXKHBIX AHUAarpaMMm.

KpaTkoe pacKpbITHE HACTOSIIEr0 H300peTeHUs!

[0006] PackpwiT croco® OIEHKHM HCKYCCTBEHHO OOpPa3OBaHHBIX TPEUIUH B CTBOJIE
ckBakuHbl. Crioco® BKIIFOYAET MOJy4YeHHE MepBOro Habopa JAaHHBIX B CTBOJIE CKBA)KUHBI C
NPUMEHEHUEM CKBAXUHHOIO KapOTaAXXHOro HHCTpyMeHTa. llepBelli  packJIMHHUBAHOLIUN
HAITOJIHUTEIb MEPEKAYHBAIOT B CTBOJI CKBKHUHBI ITOCIIE TOTO, KaK PErHCTPUPYIOT MEPBbIH HAOOP
naHHbIX. [lepBelll paCKIMHUBAKOIINN HATIOJHUTENb COACPKUT MEPBbIH U30TOMHBIA UHIMKATOP,

KOTOpPBII HE SBIAETCA PAaJAMOAKTUBHBIM. BTOpPONM pAaCKIMHUBAIOIIMNM HAMOJHUTENb TaKXKe



3

MEPEKAYNBAIOT B CTBOJI CKBAXKUHBI M0CJE TOrO, KaK MEpPBbI PACKIWHUBAIOIIUN HAMOJHUTEb
MEPEKAYNBAIOT B CTBOJ CKBAXKUHBI. BTOPON pacKIMHUBAIOIINN HAMOIHUTENb COAEPKUT BTOPOH
W30TONHBbIM HMHIUKATOP, KOTOPBIA HE SBJISETCS pPAAMOAKTUBHBIM, M BTOPOM W3OTOIHBIN
UHIUKATOP OTJINYAETCS OT MEPBOr0 U30TOMHOIO HHAMKATOpa. BTopoit Habop NaHHBIX MONy4Yar0T
B CTBOJIE CKB&)XKMHbBI C NMPUMEHEHHUEM CKBaKMHHOTO HMHCTPYMEHTA IOC]E TOro, Kak MEepBBIH U
BTOPOIl PacKJIMHMUBAIOIINE HATIOJHUTENN NEPEeKaunBaOT B CTBOJ CKBakuHbI. IlepBbIil U BTOpOi
HaOOpBI JAHHBIX CPABHUBAIOT.

[0007] CornacHo npyroMy BapHaHTy OCYLIECTBJICHHS CIIOCOO BKIIFOUAET MEepeKadNBaHHE
MEPBOr0 PACKIMHHUBAIOILIErO HAMOJHUTENSI B CTBOJ CKBaXKUHBI. llepBelii pacKIMHUBAOLIUN
HAIOJHUTENb  COMAEP’KUT TEpBbI  M30TONHBIM  HHAMKATOP, KOTOpBIM HE  SBIAETCS
panvoOaKTUBHbIM. BTOpOH pacKIMHMBAKOLIUN HANOJHUTENb TAKXKE IEPEeKauuBarOT B CTBOJI
CKBA)XMHBl OJHOBPEMEHHO WM IIOCJIE TOrO, KaK IEPBbIM PACKIMHUBAIOIIMNM HAIOJHUTEIb
NEePEeKaunBaOT B CTBOJ CKBAXXMHbI. BTOPOI pacKJIMHUBAIOIUIN HAOJIHUTEIb COAEPKUT BTOPOM
U30TOIHBIM WHAMKATOP, KOTOPBbI HE SBISETCS PaAMOaKTUBHBIM, U BTOPOM H3O0TOIHBIN
WHIMKATOp OTJIMYAETCS OT MEePBOrO HM30TONMHOrO HMHAMKaTopa. Habop maHHBIX MONy4arT B
CTBOJIE CKBAKUHBI C NPUMEHEHUEM CKBAXKMHHOIO KapOTa>KHOIO MHCTPYMEHTA I10CJIE TOrO, Kak
NEPBBIl ¥ BTOPOH PACKIMHUBAIOLINE HATIOJHUTEIH NEPeKaunuBalOT B CTBOJ CKBaKMHBL Habop
JAHHBIX AHAIU3UPYIOT IJIs ONPEAENICHUs MOJOKEHUM NEePBOro M BTOPOTO PaCKIMHHUBAFOIIHUX
HAIIOJIHUTEJIEN B MJIACTOBBIX TPEILIUHAX.

[0008] CoriacHO ApyroMy BapHaHTy OCYILIECTBJIEHUs CIIOCOO BKJIFOYAET TMOJy4YEHHE
nepBoro Habopa OaHHBIX B CTBOJIE CKBAXXHHBI C NMPHUMEHEHHEM CKBAKMHHOTO HHCTPYMEHTA.
Texkyuyro cpeny IO TUAPABIMYECKOTO pas3pblBa M PACKIMHUBAIOLIMN  HANOJHUTEIb
OIHOBPEMEHHO NEPEKAYMBAIOT B CTBOJI CKBAXKMHBI IOCJIE TOIO, KaK PETrUCTPUPYIOT IMEPBBII
HaOop manHbIX. Tekydas cpenma AJsl THAPABIMYECKOTO pa3pblBa COAEPIKUT MEPBbIA M30TOIHBIN
UHIUKATOP, KOTOPBbIII HE SBISETCS PAJUOAKTUBHBIM, W PACKJIMHHUBAIOIINI HAIMOJHUTENb
COJEPKUT BTOPOW H30TOINHBIM HHAMKATOP, KOTOPBIA HE SBJISIETCS PAaJIMOAKTUBHBIM. BTopon
Ha0Op HAaHHBIX IMOJYYAIOT B CTBOJIE CKBAXKUHBI C NMPUMEHEHHEM CKBAKHUHHOTO HMHCTPYMEHTA
MOCJIE TOrO, Kak TEKy4YyK Cpely Ui THIPABINYECKOrO paspblBa M PACKJIMHUBAKOLIUN
HAIOJIHUTENb TIEPEKauYnBAIOT B CTBOJ CKBaXHUHBI. IlepBblii W BTOpOH HaOOpBI HaHHBIX
CPaBHUBAIOT Il ONpENENEeHUs] MOJOKEHUN TeKydel Cpenbl Uil TMAPABINYECKOrO paspbiBa C
MPUMEHEHNEM YKA3aHHOTO PACKJIMHUBAKOLIErO HATOTHUTES.

[0009] Kpome TOro, packpbiT CcHocod OLEHKH TPaBUHHBIX (UIBTPOB  WJIH
TUAPABIMYECKOTO Pa3pbiBa C YCTAHOBKOW I'PaBUIHBIX (PHIIBTPOB B CTBOJIE CKBaXXHHBI. Criocod
BKJIFOYAET MEPEKauYMBAHUE MEPBOrO PACKIMHUBAIOINETO HAMOJHUTENS B CTBOJ CKBAXKHUHBI

IlepBblii paCKIMHUBAOUINI HAMOJHUTENb COAEPKUT MEPBbIN N30TOMHBIM UHAUKATOP, KOTOPBIN
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HE sIBJISIETCS] PAAUOAKTUBHBIM. BTOpPOI pacKIMHUBAIOIUI HAMIOJIHUTENb TAKXKE NIEPEKaYnBaOT B
CTBOJI CKBAKUHBI, OJTHOBPEMEHHO WJIM NOCJIE TOTO, KaK MEPBbIN PACKJINHUBAIOIINNI HAIOJIHUTEIb
MEPEKAYNBAIOT B CTBOJ CKBAXKUHBI. BTOPON pacKIMHUBAIOIINUN HAMOIHUTENb COAEPKUT BTOPOH
W30TOMHBbIM HMHIUKATOP, KOTOPBIM HE SBISETCS PAAMOAKTUBHBIM, M BTOPOM W3OTOIHBIN
UHJUKATOP OTJINYAETCS OT MEPBOTO U30TOMHOTO MHANKATOpa. [lepBrIii HAOOP NAaHHBIX MMONYYAIOT
B CTBOJIE CKBAXKUHBI C IPUMEHEHUEM CKBa)KMHHOI'O KaPOTAKHOIO MHCTPYMEHTA I1OCJIE TOrO, KaKk
MEPBbIA U BTOPOU PACKJIMHUBAIOLIME HAMIOJHUTEIN NEPEKAUYUBAIOT B CTBOJI CKBaKUHBL [lepBbiii
HaOOp [AaHHBIX AQHAJNM3UPYIOT JJIs  OINpENEeNeHUs TMOJOXEHUH TMEepBOro M BTOPOTO
PACKJIMHUBAIOIIUX HAMOJHHUTENEH B 00IaCTH IPaBUIHOTO GUIIBTPA B CTBOJIE CKBKUHBI H/HIIH B

HCKYCCTBEHHO OOpa30BaHHBIX IUIACTOBBIX TPEIIUHAX.

KpaTtkoe onucanue ¢puryp

[0010] Hacrosimee wu3o0pereHHe MOXKeT OBITb TMOHITO HAMJIYYIIMM 00pa3om
IIOCPEICTBOM O3HAKOMJIEHHSI CO CIEAYIOLIMM OIHCAHUEM M CONPOBOXIAOIIMMU (GHUrypamu,
KOTOpble  HCIIOJNIb30BaHbl Ul  WJUTIOCTPALIMM  BApUAHTBI  OCYILIECTBJIEHUS  HACTOSILEro
u3o0pereHust. ITo cieayuue GUrypor:

[0011] Ha ¢ur. 1 mnpencraBieHO CXeMaTHYECKOe H300pa’keHHe  Omepariu
IBYXCTYMEHYaTOr0 THIPABIUYECKOTO pa3pblBa B CTBOJE CKBAXHMHBI COMJIACHO BAapUAHTY
OCYLIECTBJICHHS.

[0012] Ha d¢ur. 2 npencraBieHO cxeMaTH4YeCKoe W300pakeHUe CKBAKUHHOTO
UMITyJIbCHOTO HEHTPOHHOTO KapOTAKHOTO HWHCTPYMEHTa B CTBOJIE CKBaXXHHBI COTJIACHO
BapUAHTY OCYLIECTBICHUS.

[0013] Ha ¢ur. 3 npencraBieHa TEXHOJIOTHYECKAs CXeMa CIocoda OLEHKH MHOXKECTBA
TPELIVH B CTBOJIE CKBAKUHBI C MPUMEHEHHEM JaHHbIX, MOJYYEHHBIX MOCPEICTBOM CKBAKUHHOTO
UHCTPYMEHTA COTJIACHO BAPUAHTY OCYIIECTBIICHHS.

[0014] Ha d¢ur. 4 mnpencraBien rpaduk (Hampumep, B (opme AMarpammsbi),
WUTIOCTPUPYIOIUH JaHHbIE, TOJYYEeHHBbIE TOCPEACTBOM CKBAKWHHOTO HMHCTPYMEHTA IS
UMITYJIbCHOTO HEWTPOHHOT'O KapoTaXka B CTBOJIE CKBAKUHBI 1O U MOCIE CTaUN OCYIIECTBICHUS
TUAPABIMYECKOTO pas3pblBa € NPUMEHEHHEM MEYEHHOTO TaJIOJIMHUEM PAaCKJIMHUBAIOIIErO
HAIOJIHUTENST U MEYEHHOTO OOpOM pPACKIMHHUBAIOINErO HAIMOJHUTENS COTJIACHO BAapUAHTY
OCYIIECTBJICHHSL.

[0015] Ha d¢ur. 5 mnpencraBien rpaduk (Hampumep, B (opme Amarpammsbi),
WUTIOCTPUPYIOIUH JaHHbIE, TOJYYEeHHBbIE TOCPEACTBOM CKBOKWHHOTO HMHCTPYMEHTA IS

HUMITYJIBCHOT'O HefITpOHHOFO KapoTaxa B CTBOJIE CKBAXKUHBI O U MOCJIC CTaAUN OCYIICCTBICHUA
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T'HIPaBJIUYECKOTO pa3pbiBa C TMPUMEHEHHEM MEUEHHOTO TaJ0JMHUEM pacKIMHUBAIOLIEro
HAITOJIHUTENS,, MEYEHHOTO OOpOM PaCKJIMHMBAIOLIETO HANOJHHUTENSI M MEYEHHOrO caMapuem
PAaCKJIMHMBAIOIIErO HAMIOJIHUTESI COTJIACHO BAPUAHTY OCYILECTBIICHMSI.

[0016] Ha d¢ur. 6 mnpencraBneH rpaduK, WUIFOCTPUPYIOMUNH MOAEITUPOBAHHOE
H3MEHEHHE CKOPOCTH CYeTa raMMa-U3Jy4deHus ¢ IPUMEHEHHEM UHCTPYMEHTA JUJIsl UMITYJIbCHOTO
HEWTPOHHOTO KapoTa)ka B PaHHUH BPEMEHHOM NMPOMEXYTOK (Hampumep, oT 50 Mkc 10 150 Mkc)
B 3aBHCHMOCTH OT IPOAOJDKUTEIBbHOCTH HEWTPOHHOrO mMmiyJibca (Hampumep, or 0 mMxc mo 30
MKC) ¢ IPUMEHEHHEM TafloIMHNS U O0pa B Ka4eCTBE WHIUKATOPOB B COCTABE HEPAAMOAKTUBHOTO
PACKJIMHUBAIOIIErO HAMIOJIHUTENS B IOJBEPTHYTOM I'MIPaBIMYECKOMY pa3phIBy ILIACTE COTJIACHO
BAPHUAHTY OCYLLIECTBJICHHUS.

[0017] Ha d¢ur. 7 mnpencraBineH rpaduK, WUIFOCTPUPYIOMUNH MOAETUPOBAHHOE
MU3MEHEHHE CKOPOCTHU CYeTa FraMMa-U3JIy4eHus ¢ IPUMEHEHHEM UHCTPYMEHTA JUJIsl UMITYJIbCHOTO
HEWTPOHHOI'O KapoTaka B MO3AHUI BpeMEHHON MpoMexyTok (Hampumep, or 200 mkc go 1000
MKC) B 32aBUCHMOCTH OT NPOAOJIKUTEIBHOCTH HEHTPOHHOTO UMIyJibca (Hampumep, ot 0 MKC 110
30 MKC) ¢ TpUMEHEHHeM TafojIuHus W Oopa B KadecTBe HHIMKATOPOB B COCTaBe
HEPAaJUOAaKTUBHOIO PACKJIMHHUBAIOLIETO HANOJHUTENS B IOABEPTHYTOM T'HAPABIMYECKOMY
pa3peIBY MJIACTE COTJIACHO BAPUAHTY OCYLLECTBIECHUS.

[0018] Ha ¢ur. 8 mnpeacraBieHa TabaHLa, WUIIOCTPUPYIOLIAs MOJAEIHPOBAHHBIC
U3MEHEHUs] UMITYJIbCHOTO HEHTPOHHOTO KaPOTaKHOTO CKBAXXMHHOTO 3Ha4YeHHs 3(PPEeKTHBHOrO
ceueHHs 3axBara (X), TUIACTOBOTO 3HAUEHHs] X, CKOPOCTU CYeTa IETEKTOPOB B pa3IMYHbIE
BPEMEHHbIE MPOMEXYTKU U COOTHOLIEHHE H3MEHEHUN CKOPOCTH CYeTa NEeTeKTopa B JIBYX
BpPEMEHHBIX MpoMekyTKax (Hampumep, oT S0 no 150 mxc u ot 200 1o 1000 MKC) AJist MEUEHHOTO
rafoJJMHAEM PACKJIMHHUBAIOLIETO HAMOJHUTENS, MEUYEHHOro OOpOM  PacKJIMHUBAKOIIErO
HAMOJHUTENs M MEYEHHOIO camMapueM PpacKJIMHUBAIOLIEro HAMOJHUTENS B IOABEPTHYTOM
T'UPaBJIUYECKOMY Pa3pbIBY IJIACTE COTJIACHO BAPUAHTY OCYILECTBIEHUS.

[0019] Ha ¢wur. 9 npencraBieHa auarpaMma, WUIFOCTPUPYIOINAS PETUCTPUPYEMBIE
raMMa-ClieKTpajibHble — pa3jiMyusl MEXAY MEUYEHHbIM TaJloIMHUEM  PaCKIMHUBAOLIUM
HAlOJHUTENIEM U MEUYEHHBbIM CcamMapueM pacKJIMHUBAIOLIUM HAIOJHUTENEM B CKBaKUHHOM

paCKHHHeHHOﬁ TPECIIUHE COTJIACHO BaPpUAHTY OCYILICCTBIICHUS.

Tloapo0Hoe paCcKpPLITHE HACTOANIEr0 H300peTeHHs

[0020] Hacrositiiee n3o0peTeHne OTHOCHTCS K CUCTeMaM U criocodaM it OOHapy KeHHsI
U HUICHTH(PUKAIMKM MHOXeCTBa (HAampuMep, Ppas3UYHbIX) MEYEHHBIX HEPaTHOAKTUBHBIMU

HU30TOMHBIMU HHAUKATOpAaMU PACKIMHHBAKOIIUX HAIIOJIHUTENIEH W/ Win TCKyUUx Cpea A
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TUAPABIMYECKOTO pa3pbiBa (M COMNIACHO HEKOTOPHIM BapHAHTAM OCYIIECTBIEHHS MEYEHHBIX
HEPAJMOAKTHUBHBIMI ~MHIWKATOPAMH PACKJIMHUBAIOLINX  HAIMOJHHUTENCH/TEKydyux Ccpea B
COYETAaHNH C MEYEHHBIMH DPAIHOAKTUBHBIMH HHIMKATOPAMH MaTrepuajlaMH) B HCKYCCTBEHHO
00pa30BaHHBIX IUIACTOBBIX TPELIMHAX B CTBOJIE CKBAKUHBI C NPUMEHEHHEM HMITYJIbCHOTO
HelTpoHHOro kapotaxkHoro umHctpymeHta (PNC). Ha ¢ur. 1 mpeacraBineHo cxemarudeckoe
n300pakeHre onepauy ABYXCTYIEHYaTOro THAPABIMYECKOTO pa3pbiBa B CTBOJIE CKBAKUHBI 102
COrJlacHO BapuaHTy ocyuecTBieHuss. CTBos ckBakUHBI 102 MOXET MPOXOAUTH B IMOA3EMHBIN
IUIACT, MMEKLIUMNA OAWH WJIM HECKOJBbKO cioeB. Hampumep, crBosm ckBaxunbl 102 Moxker
COAEPKATb MPAKTUYECKH BEPTUKAIbHYK) YacTh, KOTOpas IPOXOAMT BHU3 4Yepe3 MEepBbIN
miacToBbl cio 104, Bropoi mnmactoBbli ciou 105, Tperwit muactoBeli ciaont 106 u
koyekTopHbIil cnoit 107. CtBon ckBakuHbl 102 Takke MOXKET COMAEPKATb NPAKTUYECKH
TOPU30HTAJIBHYIO YacTh (HampuMep, B KOJUIEKTOPHOM ciioe 107).

[0021] CrtBon ckBakuHbl 102 MOkeT OBITh OOCaKEHHBIM WM HEOOCAKEHHBIM W
nepOpUpOBaHHBIM W/WJIM TOABEPrHYTHIM T'HAPABINYECKOMY pa3pblBy HAa OHOH WM
HECKOJIbKUX cTynensx. Kak npencrasieHo Ha Gurype, ropu3OHTaJIbHAs YaCTh CTBOJIA CKBAXKUHBI
102 moxer ObiTh mepdopupoBaHa W/WIM MOABEPrHYTA T'HIPABIMYECKOMY pPa3pbiBy Ha ABYX
CTYINEHsIX, BKJIIOYas nepByro ctyneHb 110 u Bropyro crynensb 120. Ilepsas ctynens 110 moxer
OBITh pacroJIOkKeHa HIbKe (HampuMep, Jajiblie OT UCXOAHOM TOYKH CTBOJIA CKBAXKHHBI 102), uem
BTopast crynenb 120. Ilepas crymenp 110 wmoxker ObiTh nephOpUpPOBAaHHONH W/WiK
MOJIBEPTHYTON M'MAPABINYECKOMY Pa3pbIBy A0 BTOpOi ctynenu 120.

[0022] IlepBas crtymenbp 110 moxer coxmep:kaTb OOWH MIIM HECKOJBKO MHOXKECTB
nep(OpallMOHHBIX OTBEpPCTH (mpencTaBiieHbl nBa MHOkecTBa 112, 114). TlepBoe MHOKECTBO
nepOopalMOHHBIX OTBePCTHH 112 MOXKET ObITh aKCHAJIBHO CABHHYTO OT BTOPOTO MHOKECTBA
niepHOpalOHHBIX OTBepCTHH 114 MO OTHOIIEHHIO K OCH, MPOXOSIIEH BIOJIb CTBOJIA CKBAKUHBI
102. Hampumep, mnepBoe MHOXKECTBO NephOpalroOHHBIX OTBepcTHi 112 Moxer ObITh
pacmojIioKeHHOe HIbKe (HAmpuMep, Naliblle OT UCXOOHOW TOYKU CTBOJIA CKBakMHBI 102), yem
BTOPOE MHOKeCTBO nepdopaunoHHbix orBepctuii 114. IlepBoe MHOXeCTBO mepdhOpallMOHHBIX
otBepcTHii 112 MoxkeT ObITh 0OOpPa30BaHO IO WJIM BO BpeMsi 0Opa30OBaHUs BTOPOTO MHOXKECTBA
nepdopauronHbix oteepctuii 114, Ilocne oOpa3oBaHusi MEPBOTO U BTOPOTO MHONKECTB
nepdopanmonHsix oreepctrii 112, 114 moker ObITh MHHULMHPOBAaHA TMiepBas MpoLenypa
TUPaBINYECKOro paspbiBa. Ilepsas mpouenypa ruapaBiIndecKOro pas3pblBa MOXKET BKJIKYAaThb
MEPEKAYNBAHNE IEPBOrO MEUEHHOIO HEPAJMOAKTHBHBIM HHJUKATOPOM PACKIMHUBAIOLIETO
HAIOJHUTENA B CTBOJI CKBaXUHBI 102. IIpn MCronbp30BaHUU B HACTOALLEM AOKYMEHTE, TEPMUH
«MEYECHHBI HEPAJAMOAKTUBHBIM HHIMKATOPOM pPACKJIMHUBAKOLIUN HAMOJHUTENIbY» O3HAYaeT

paCKJ'II/IHI/IBaI-OH_II/Iﬁ HAITIOJIHUTEIIb, KOTOprfI ABJIACTCA MCUYCHHBIM H30TOIHBIM HWHAWUKATOPHBIM
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MaTepuaioM, KOTOpBbIM He sBJISETCS PajiMOAaKTUBHBIM M HMEET BBICOKOE 3HAYEHHE CEUEHMS
3axXBaTa TEIJIOBbIX HEUTPOHOB. M30TONHBIN HHAMKATOP B IEPBOM MEUEHHOM HEPaANOaKTUBHBIM
MHJIUKATOPOM PACKJIMHUBAIOIIEH HAIMOJHHUTENIE MOXET MPEACTaBIATh COOOH WM COOepIKaTh,
Harpumep, ragonunnii (Gd). Hanmpumep, M30TONMHBIA MHIUKATOP MOXKET MPENCTABIATbH COOOH
win comepxkatb (Gd20;. Ilocne 3aBepumieHHst MepBOW MpoLEeAypa THAPABIMYECKOTO pa3pbiBa
MOXeT ObIThb HHULIMUPOBAaHA BTOpasl MPOLEAYpa THAPABINYECKOrO pa3pbiBa. Bropas mpouenypa
THIPAaBJIUYECKOTO  paspblBa MOXET BKJIIOUATh MEPEKauMBaHHWE BTOPOTO  MEUYEHHOIO
HEpaJUOaKTUBHBIM HHAMKATOPOM PACKJIMHMBAIOLIETO HAIOJHUTENS B CTBOJ CKBaKUHBI 102.
CornacHO OHOMY BapUaHTy OCYLIECTBJIEHMs B IEPBOM NpPOLEAYype TMAPABINYECKOrO pa3pbiBa
MOTYT OBITP HCHOJB30BAHbI YACTHIBl MEYEHOTO PACKJIMHHUBAIOIIErO HATOJHUTENS OJHOTO
pa3Mepa (cura), a B CIEOYIOIIEH Omepanuyd MOTYT OBITh HCIOJIb30BaHbl YACTHIBI MEUEHOTO
PAaCKJIMHUBAIOIIETO HAMOJHUTENS ApPyroro pasmepa (cura). M30TONMHBIA HHAMKATOP BO BTOPOM
MEUYEHHOM HEpaAUOAKTHBHBIM WHAUKATOPOM PACKIMHHUBAIOLIEM HAMOJIHUTEIE  MOXKET
OTIMYATBCA OT NEPBOrO0 MEYEHHOIO HEpPaAMOAaKTUBHBIM HHAMKATOPOM PACKIMHHUBAIOLIETO
HanojaHuTens. M30TonHbI MHAUKATOP BO BTOPOM MEYEHHOM HEPAJMOAKTUBHBIM MHIUKATOPOM
PaCKIMHUBAIOLIEM HATIOJHUTENE MOXKET MPENCTaBIATh COOOH MM COmepikaTh, Harmpumep, Oop
(B). Hanpumep, M30TOIMHBIN HHANKATOP MOXKET MPEACTaBIATh co0oi min conepxars B4C. [IBa
MEUEHHBIX HEPaJUOaKTUBHBIMA WHAMKATOPAMH PACKIMHHUBAIOIIMX HAIOJHUTENS TAKXKE MOTYT
OBITb MCIIOJIB30BAHBI B OJHOM MpOLENype THAPABIMYECKOrO pas3pbiBa, MPUYEM Ha HAYaJIbHON
CTaJiy ONepaluy UCMHOJb3YIOT OAUH HHIMKATOPHBIH MaTepual, a Ha BTOPOM CTaauH
HCIIONBb3YIOT BTOPOH MHAMKATOPHBIA MaTepual.

[0023] Kak npanee omnmcaHo Ooyiee mOAPOOHO, €CAM  TEPBbIA  MEYEHHbIH
HEPAJMOAKTHUBHBIM HHIUKATOPOM PACKJIMHUBAOIIUN HANOJIHUTENb (HApUMEp, MEUEHHbBIN
rafoJJMHAEM PACKJIMHUBAIOIIUN HAMOJHUTENb) HAXOOUTCS B TPEIIMHE, HCKYCCTBEHHO
00pa3oBaHHOH MEPBBIM MHOXKECTBOM NepdopanroHHbIX oTBepcTHii 112, M BTOPOIl MeueHHBIH
HEPaJMOAKTHUBHBIM HHIUKATOPOM PACKJIMHUBAOIIUN HANOJIHUTENb (HApUMEp, MEUEHHBIN
O0pOM pPACKIMHHMBAIOLINNI HAMOJHUTENb) HAXOAUTCS B TPEIIHUHE, HCKYCCTBEHHO O00pa30BaHHOMN
BTOPBIM MHOKECTBOM INep(opalnoHHBIX 0TBepCcTHid 114, MOXKET OBITh OMpEeNIeHo, YTO MepPBOe
MHOXECTBO NephoparioHHbIX 0TBepCTUH 112 OBUIO OTKPBHITO/TIOABEPTHYTO THIAPABIHYECKOMY
paspbiBy  INEpBbIM  MEYEHHbIM  HEPAaJMOAKTUBHBIM  HHAMKATOPOM  PAaCKJIMHUBAIOLIUM
HAIOJIHUTENIEM, TPEKAEe 4YeM BTOPOE MHOXKECTBO mnepdopaunoHHbIXx oreepctuii 114 ObutO
OTKPBITO/TIOIBEPTHYTO THAPABINYECKOMY pPa3pbIBY BTOPBIM MEYEHHBIM HEPaAHOAKTUBHBIM
UHAUKAaTOPOM  pPACKJMHUBAKOIIMM HanojgHuTeneM. OnHakKo eciu NepBbIi  MEUEHHbIH
HEPAJMOAKTHUBHBIM HHIUKATOPOM PACKJIWHUBAIOIIUN HATNOJIHUTENb (HAPUMEp, MEUEHHBIN

raJoJIMHUEM paCKJ'II/IHI/IBaI-OH_[I/Iﬁ HaHOJ'IHI/ITeJ'Ib) HaxXoauTCsad B TPEUIUHE, HUCKYCCTBCHHO
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00pa30BaHHOH BTOPBIM MHOXECTBOM IepdopaunoHHbIX oTBepcTuii 114, M BTOpOH MeueHHBIH
HEPAJMOAKTHUBHBIM HHIUKATOPOM PACKJIMHUBAIOIIUN HATOJIHUTENb (HAPUMEP, MEUEHHBIN
O0pOM PACKIMHMUBAIOLINK HAIOJHUTENb) HAXOAUTCS B TPEIIMHE, HCKYCCTBEHHO 00pa30BaHHOMN
NEePBbIM MHOXECTBOM Mep(opalnoHHbIX OTBepcTuil 112, TO MOXET OBITh ONpeAeneHo, YTO
BTOPO€ MHOXXECTBO meppopanoHHBIX oTBepcTUd 114  OBUIO  OTKPBHITO/MOABEPTHYTO
TUAPABINYECKOMY  PaspblBy  IEPBbIM  MEYEHHBIH  HEPAAUOAKTUBHBIM  HHIMKATOPOM
PACKJIMHHUBAIOIIUM HAIMOJIHUTENEM, IMPEXAe dYeM IMepBOe MHOXKECTBO Mep(opannoHHbIX
orBepcTuii 112 OBUIO OTKPBITO/MOABEPTHYTO THIPABINYECKOMY Pa3pbIBY BTOPHIM MEUEHHBIM
HEPaAMOAKTUBHBIM UHAUKATOPOM PACKJINHUBAIOLIUM HATIOJHUTEIIEM.

[0024] Bropast crynenp 120 Taxxke MOKET COAEP>KaTh OAMH MJIM HECKOJbKO MHOXECTB
neppopaliOHHbIX OTBEPCTHH (371€Ch MpeACTaBIeHbl TPH MHOXKecTBa 122, 124, 126). Hanpumep,
TPeThe MHOXKECTBO Nep(POpaLHOHHBIX OTBepCcTUH 122 MOXeT ObITh pPACHOJOKEHO HIKE
(HanpuMep, nanblie OT UCXOAHOM TOYKM CTBOJIA CKBaKMHBI 102), UeM 4eTBEpTOe MHOXECTBO
nep(opaoHHbIX OTBepCTHH 124, M YeTBepTOe MHOXKECTBO NepOpalMOHHBIX OTBepCTHH 124
MOKeT ObITh PACIOJIOKEHO HIIKE MATOr0 MHOXeCTBa nepdopaunonsbix otBepetrii 126. ITocne
00pa3oBaHMsI TPETHETO, YETBEPTOTO M MSATOrO MHOXKECTB NepOPALMOHHBIX OTBepCTH 122, 124,
126 moxer ObITh HMHHUIMMPOBAHA TPEThs MPOLEAypa THUAPABIMYECKOro paspbiBa. Tperbs
npouenypa THAPABIMYECKOrO pa3pblBa MOXKET MPEACTAaBISTh COOOHW MEpBYIO IMPOLEnypy
TUIPaBINYECKOrO paspeiBa BO BTOpod crtyneHu 120. Tperbs mpoueaypa TUApaBINYEeCKOTO
pasppiBa MOXKET BKJIIOUYATh MEPEKAYMBAHME TPETbErO0 MEUYEHHOIO0 HEpPaJAHOaKTHUBHBIM
WHANKATOPOM PACKJIMHUBAIOLIETO HANIOJIHUTENSA B CTBOJ CKBakUHbI 102, M30TONHBIN MHAUKATOD
B TPEThEM MEUYEHHOM HEPAaJAMOAKTUBHBIM MHIUKATOPOM PACKIMHUBAIOLIEM HAIIOJIHUTENE MOKET
OBITh TAKMM K€ MJIH OTJIMYATbCS OT U30TOMHBIX MHANKATOPOB B MEYEHHBIX HEPATUOAKTUBHBIMU
WHJMKATOPaMU PACKJWHUBAIOIINX HAIMOJHUTENAX, HUCIOJb3yeMbIX B mnepBoil crymenu 110.
Hanpumep, HU30TONHBIA MHAUKATOP B TPETBEM MEUEHHOM HEPAJUOAKTUBHBIM HHAUKATOPOM
PACKJIMHHUBAIOIIEM HAMOJHUTENIE MOXKET TPENCTaBIATh COOOM WM COnepKaTh, HampuMep,
ragomnanii  (Gd). Hanpumep, HM30TONHBIA HHIUKATOP MOXKET MPEACTABIATh COOOH WM
conep:xkatb Gd20s.

[0025] ITocre 3aBepiueHus: TPETbeH MPOLEAYPhl THAPABINIECKOTO PAa3phiBa MOXKET OBIThH
WHULUMPOBaHA 4YeTBepTas MNpoLeAypa TUAPABIMYECKOro paspeiBa. Yersepras mnpoueaypa
TUPABINYECKOrO pa3pblBa MOXKET BKJIKOYATh NEPEKAYMBAHUE YETBEPTOrO MEYEHHOIO
HEPAaJAMOAKTUBHBIM HHAMKATOPOM PACKJIMHUBAIOLIETO HAMOJHUTENS B CTBOJ CKBakuHbl 102.
H30TONHBII MHAMKATOP B YETBEPTOM MEUYEHHOM  HEPAAUOAKTUBHBIM  HHIUKATOPOM
PACKJIMHHUBAIOIIEM HAIMOJHUTENE MOXKET OBITh TAaKUM JK€ WM OTIMYaThCS OT H3OTOMHBIX

HHAWUKATOPOB B MCYCHHBIX HEPAANOAKTHBHBIMU HUHAWKAaTOpaMu PaCKIIMHUBAO LIINUX
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HAIOJIHUTEIISAX, UCHOJb3yeMbIX B NepBoil cryneHu 110. M30TONHBIA MHAMKATOP B YE€TBEPTOM
MEYEHHOM HEPAJAMOAKTUBHBIM HHIUKATOPOM DPACKIMHUBAIOIIEM  HAIMOJHUTENE  MOXKET
OTJINYATBLCS OT U30TOMHOIO MHAUKATOPA B TPETHEM MEUEHHOM HEPaAUOAKTUBHBIM UHIUKATOPOM
pPacKIMHUBAIOLIEM HanojiHuTene. Hampumep, M30TONMHBIA WHAUKATOP B YETBEPTOM MEUYEHHOM
HEPaJMOAKTHUBHBIM WHAMKATOPOM PACKIMHHUBAIOIIEM HATMOJHHUTENIE MOXET NMPEACTaBIATh COOOMH
Wi conep:karb, Harpumep, 6op (B). Hampumep, M30TONMHBIN HHIUKATOP MOXKET MPENCTaBIISITh
coboit uiu copepxkars B4C.

[0026] Ilocne 3aBepiieHHs] 4ETBEPTONl MPOLEAYPhl TMAPABINYECKOrO Pa3pbiBa MOXKET
ObITb MHULMHpPOBaHAa IATasi IMpoLeaypa THAPABINYECKOro paspbiBa. llatas mponenypa
TUAPABIMYECKOrO  pa3pblBa  MOXET  BKJIIOYaTbh  IE€PEKAYMBAHUE  IISITOTO  MEYEHHOIO
HEPAaJAMOAKTUBHBIM HHAMKATOPOM PACKJIMHUBAIOLIETO HAIOJHUTENS B CTBOJ CKBakuHbl 102.
WM3oronHpli  MHAMKATOPD B MATOM  MEUYEHHOM  HEPAAMOAKTUBHBIM  HHAMKATOPOM
PAaCKJIMHUBAIOIIEM HAMOJHUTEIEe MOXET OBbIThb TaKUM K€ WIM OTJIMYAThCS OT M30TOIHBIX
UHAUKATOPOB B MEYEHHBIX  HEPAJAMOAKTUBHBIMM  HHAMKATOPAMHM  PAaCKIMHUBAKOLIUX
HAIOJHUTENAX, MCNONb3yeMbIX B mepBoil crynmeHu 110. M30TonHeIl MHAMKATOP B MATOM
MEYEHHOM  HEPAaJAMOAKTHUBHBIM HHIMKATOPOM  DPACKJIWHUBAIOIIEM  HAIOJHUTENE  MOXKET
OTJIMYAThCA OT M3OTONHBIX MHAMKATOPOB B TPETbEM W/WIM YETBEPTOM MEUYEHHBIX
HEpaJUOAaKTUBHBIMU MHAMKATOPAaMHU PACKJIMHUBAKOIIMX HaNoJIHUTENsIX. Hanpumep, n30TONHBIN
UHAUKATOP B IMATOM MEUEHHOM HEPAJUOAKTUBHBIM HMHAMKATOPOM PACKJIMHUBAKOLIEM
HAMOJIHUTENIE MOXKET TPENCTaBIATh COOOH WM comepkaTh, Hampumep, camapuii (Sm).
Hanpumep, U30TOMHBIN HHIAUKATOP MOXKET MPEACTABIATh OO0 mimm conepkath Sm20s3. pyrue
NpUMEpPHbIE HEPAJMOAKTHBHbIC HW3OTOMHBIE WHIWKATOPBI MOTYT MPEACTABISATH COOOW WK
coiep KaTh W30TOMHBIE MHIUKATOPBI (HAMIPUMED, KaAMHH, UPUAWH WIA JUCIIPO3UH), UMEIOIIHe
BBICOKO€ 3HAYEHHE CEUCHHE 3aXBaTa TEIIOBBIX HEUTPOHOB.

[0027] B nmpumepHoii BTOpoil ctynenu 120 mpouenypbl MHAPaBIMYECKOrO paspbiBa He
MOTYT TPOUCXOIUTh BHYTPH/TIOCPEACTBOM JKEJIATENbHBIX MEeP(POPALUOHHBIX OTBEPCTHI.
Hanpumep, B npumepHoil BTopoi ctyneHu 120, ecnu TpeTuil MeYeHHBIH HEpaJUOaKTHUBHBIM
WHIUKATOPOM  PACKIMHHUBAIOLIUN  HAMOJHUTENb (HApUMEpP, MEUEHHBIH TaJoJHHAEM
PACKJIMHHUBAIOIIUI HAMOJHUTENb) HAXOAUTCS B TPELINHE, UCKYCCTBEHHO OOPa30BaHHOW MATHIM
MHOXECTBOM Tep(OpalMOHHbIX OTBEpCTUil 126, 4YeTBEpTHII MEUEHHBIH HEPaAHOAKTHBHBIM
WHIUKATOPOM  PACKJMHUBAIOIIWN  HANOJHUTENb  (Hampumep, MEUeHHBIH  OopoMm
PACKJIMHHUBAIOIIUI HAMOJHHUTEIb) HAXOOUTCS B TPEIIWHE, HCKYCCTBEHHO OOpa30BaHHOMN
YEeTBEPTHIM  MHOXKECTBOM  NeppOpaliOHHBIX OTBepCTHH 124, W  [ATHIA  MEYEHHBIN
HEPAJMOAKTHUBHBIM HHIMKATOPOM PACKJIMHUBAOIIUN HANOJIHUTENb (HApUMEp, MEUEHHBIN

caMapuem paCKJ'II/IHI/IBaI-OH_II/Iﬁ HaHOJ'IHI/ITe.]'Ib) HaxXoauTcCs B TPCUIUHE, HCKYCCTBCHHO
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00pa30BaHHON TPETbUM MHOXKECTBOM TepOpalMOHHBIX OTBepCcTUil 122, Moker ObITh
OTIPENENIEHO, YTO ISITO€ MHOXKECTBO NephOPALIMOHHBIX OTBEPCTUH OBUIO OTKPBITO/TIOABEPTHYTO
TUAPABINYECKOMY  paspblBy  TPETBUM  MEUEHHBIM  HEPAJAMOAKTUBHBIM  HMHIUKATOPOM
PACKJIMHHUBAIOIIUM HAIMOJNHUTENEM, W 3aTeM 4YeTBEPTOe MHOXKECTBO Mep(opanOHHBIX
otBepcTuil 124 OBIO OTKPBHITO/MOABEPTHYTO IHAPABINIECKOMY Pa3pbIBY YETBEPTHIM MEUEHHBIM
HEPAJAMOAKTUBHBIM HMHAMKATOPOM PpACKJIMHUBAIOIIMM HAIMOJIHUTENEM, W 3aT€M TpPeTbe
MHOXECTBO NephOparioHHbIX OTBEPCTUH 122 ObUIO OTKPBITO/TIOABEPTHYTO T'MIAPABINYECKOMY
paspplBy  MOSATBIM ~ MEYEHHBIM  HEPAJAMOAKTHBHBIM  WHAMKATOPOM  PACKJIMHHUBAKO LM
HAIIOJIHUTEJIEM.

[0028] Takue e NPUHLKUIIBL, KOTOPbIE ONMMCAHBI BbIIIE AJIs JBYXCTYIEHYATON Onepanuu
TUAPABIMYECKOTO pPa3pbiBa, MOTYT OBITH HCIIOJNB30BaHbl B OJHOCTYIIEHUATOW Omeparyu
TUAPABIMYECKOTO paspbiBa, HANpUMep, Korna mepBas 4acTb (T. €. HaudajbHasg dYacTb)
NEePEeKauYnBAEMOr0 PACKIMHUBAIOIIETO HAIMOJHUTENST COAEPKUT MEPBBbI HEPaAHOAKTHUBHBIN
U30TONHBII HMHIUKATOp, a BTOpas, NOCIEAyroLas 4YacTb (T. €. 3aKIYUTeNIbHas YacTb)
NEePEeKauYNBAEMOr0 PACKJIMHUBAKOLIETO HAMOJHUTENST COAEPKUT BTOPOM HEPaAMOAKTHUBHBIN
M30TONHBIN nHANKATOp. [Ipu 3TOM MOXKeET ObITh MONy4YeHa HH(POpPMALIUS, KOTOPas MOXKET OBITh
UCIIOJIb30BaHA JUIsl OMNpPENENICHUs] TOrO, Kakue ITOABEPTrHYThbIE TUAPABIMYECKOMY pPa3pbIBY
MHTEpBAJIbl ObUIM Jierde MOABEPTraCh TMAPABIMYECKOMY pPa3pblBy U IMPUHHMAIH IIE€PBbIA
MEYEHHBbI HEpPAJUOAKTUBHBIM WMHAMKATOPOM pPACKIMHUBAIOIINKM HANOJHUTENb, U KaKue
MHTEPBaJbl MPUHUMAJIN BTOPON MEYEHHBIN HEPAJNOAKTUBHBIM MHANKATOPOM PACKJINHUBAKO LU
HarosHuTeNb. Kpome Toro, eciu onuH U3 U30TOMHBIX WHAWKATOPHBIX MATEPUATIOB OOHAPYIKEH B
Oonee yeM OmHOH (HampuMep, BO BCEX) U3 PACKJIMHEHHBIX TPELIUH, MPH 3TOM MOXKET OBITh
nojy4eHa MH(pOpMaLUs sl ONpeAeNeH s, SBJSIETCS JIM BO3MOXKHBIM HJIM HET B CJICAYIOLINX
CKBA)KMHAX BBEIEHHE HHIUKATOPAa TOJIbKO B 4YacTh (HAMpHMEp, B 3aKJIIOUUTENIbHYIO YacTb)
MEPEKAYNBAEMOI0 PACKJIMHHUBAOLIErO HAITOJHUTEIS.

[0029] Cxema/mipouierypa THIPABIMYECKOTO Pa3pbiBa MOKET BKJIFOYATh THAPABIUYECKHIA
pPa3pbIB BCEH LIEJIEBON 30HBI B BEPTUKAJIBHON YaCTH CTBOJA CKBAKMHBI CHU3Y BBEPX WJIM BCEU
LIEJIEBOM 30HBI B TOPU30HTAJIBHON 4aCTU CTBOJIA CKBAXXUHBI CIIEPEAM HA3al, U 3[€Ch MOXET He
OCTaBaTbCsl 30HA, HE MOJBEPrHYTasl THAPABINYECKOMY pa3pbIBy, AJs YJIY4YIICHUs HU3BICUYCHUS
HedTr wn raza. Ecnu mmanupyercs, 4to He OyAeT MoABEprHyTa rHAPaBINIECKOMY Pa3pbIBY BCs
30Ha (HampuMep, MO BEPTHKAIM WM O TOPU3OHTAIM) WM HEKOTOpas 30Ha OCTaercs He
MOJIBEPTHYTON T'HAPABINYECKOMY Pa3pbIBY, AJIs1 ONEPATOPA MOXKET OKA3aThCsl MOJE3HbIM 3HAHUE
NOCJIEIOBATENIbHOCTH TPELIMH WM MOAUGHUIIUPOBAHUE CXEMBI U MPOLEAYPbI THAPABINIECKOTO
paspbiBa. B KauecTBe anbTepHATHBBI, B AOMOJHEHHE K NMPUMEHEHHIO MPOOOK, OMEPaTOp TaKkKe

MOXET  TIepMETH3UPOBATb  OTKPbITbIE  NeppOpalMOHHbIE  OTBEPCTHS/TPEIIUHBI IS
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TUAPABIMYECKOTO pa3pbiBa HEOTKPBITBIX NepPOpPALMOHHBIX OTBEPCTHI/HE IOABEPTHYTHIX
TUIPABINYECKOMY pPaspblBy 30H, M B pe3yJbTaTe€ »JTOr0 OCYLIECTBICHHE ONepauuu
TUPABINYECKOrO Pa3pblBa MOTEHLUMAIBHO CTAHOBUTCS AOPOTrOCTOSIIIEN U PUCKOBAHHOM.

[0030] Ha d¢ur. 2 mnpencraBieHO cxXeMaTU4YeCKOoe W300pakeHUe CKBAKUHHOTO
uHcTpyMenrta 200 B cTBosie ckBakuHbl 102 cornacHo BapuaHTy ocyuiecTBieHus. CoriacHo 1o
MEHbILIEH Mepe OAHOMY BapHWaHTy OCYIUECTBJICHHs CKBAXKMHHBIM MHCTpyMeHT 200 Moxer
CofepKaTh NETEKTOP NPUPOAHOTO TraMMa-M3JIyueHHs] W/WIM MHCTPYMEHT Ui HMMITYJIbCHOTO
HEHTPOHHOIO KapoTaxka, COAEP>KAIUUM HMITYJIbCHBbIM HEHUTPOHHBIA MCTOYHUK M OAWH WIIU
HECKOJIBKO JETEKTOPOB I'aMMa-u3ay4deHus. MOXHO HCIOJIb30BaThb CKBAKUHHBIM HHCTPYMEHT
200 B ctBOJME ckBaxuHbl 102 u mnDosy4yaTh pe3yJbTaTbl M3MEPEHUNU [0 MPOLEyp
TUAPABIMYECKOTO pa3pblBa W/WIM IOCHE MPOLENYpbl M'MAPAaBIMYECKOro paspbiBa. B kadecTse
IpUMEPA, MOXKHO MCIIOIb30BaTh CKBAXKUHHBIA HMHCTpyMeHT 200 B cTBONE CKBaxxkuHbl 102 un
NOJIy4YaTh Pe3yJbTaThl U3MEPEHUH 10 MPOLEAyp FMAPABINYECKOrO pa3pbiBa B MEPBOH CTYNEHU
110 u BrOpoil crymenu 120, a 3aTeM CHOBa MOCJE€ MPOLENYpPbl TUAPABINYECKOTO pa3pbiBa B
neppoii ctyneHn 110 u Bropol crymenu 120. B kauecTBe Apyroro mnpumepa, MOKHO
UCTIOJIB30BaTh CKBAXXMHHBIA MHCTPYMEHT 200 B cTBOJE CKBakUHBI 102 1 mosy4daTh pe3ysbTaThl
U3MEPEHU A0 NPOoLEayp TMAPABIMYECKOrO pa3pbiBa B epBou crynenu 110, nmocne npouenypel
THIPaBJINYECKOrO pa3peiBa B nepBoil ctyneHu 110 u 1o npouenypsl ruApaBiInuecKoro pa3pbisa
BO BTOpOM ctyneHu 120, u mocnie npoueaypbl MAPABINYECKOrO pa3pbiBa BO BTOPOHM CTYNEHHU
120. Kak npouuitoCTpUpOBAHO, CKBaXKUHHBIA HHCTPYMEHT 200 MOKHO MOJHUMATh U OIyCKAaTh B
crBojie ckBaxkuHbl 102 mocpencrtBom mnposogHoi juHuu 202. CorjacHO IpPyruM BapHUaHTam
OCYLIECTBJIEHUS], B KaU€CTBE AJIbTEPHATUBBI, CKBAKUHHBIN MHCTPYMEHT 200 MOXXHO NMOAHUMATH
U OIYyCKaTh IMOCPENCTBOM OypHJIbHOW KOJIOHHBL JlaHHBIE, MOJNy4aeMble C TOMOLIBO
CKBOXMHHOTO WHCTpyMeHTa 200, MOXHO TepenaBaTh, COXPAHATb W/HIN aHAJIM3HPOBATH
MOCPENCTBOM BBIYHUCIUTENbHOU cucTeMbl 204, BprumcnurtenbHas cuctema 204 MoxeT OBITh
pAacIioNo’keHa BHYTPH MJIM MHBIM 0Opa3oM COCTABJIATh YaCTh TPAHCIIOPTHOTO CPEACTBA, TAKOTO
KaK aBTOMOOMJIb.

[0031] Ha d¢wur. 3 npencraBieHa TexHojorudeckas cxema crocoba 300 omeHkH
MHOKECTBO TPEIIHH B CTBOJIE CKBaKMHBI 102 cormacHo BapuaHTy ocymecTsieHus. Crocod 300
MOXKET BKJIIOYATh IOJIydeHHe (Hampumep, KapoTakHOE) mepBoro Habopa HaHHBIX B CTBOJIE
ckBakuHbl 102 ¢ mpUMEHEHHEM CKBaKMHHOrO HHCTpyMeHTa 200 (Hampumep, A0 TOro, Kak
nepByro cryneHb 110 monsepraroT rHAPaBIMYECKOMY Pa3phiBY), 4TO 0003HAYEHO HOMepoM 302.
IlepBblii HAOOp NAaHHBIX MOXKET HA3BIBATBCS TEPMHUHOM «JIUarpaMMa A0 THIPABIHYECKOTO
pa3peiBay. IlepBbiii HAOOpP MAHHBIX MOXKET MPENCTABISTH COOOW WJIM BKJIFOYATh MPHUPOTHOE

raMma-u3jayd4cHue, CKBAXKMHHOE 3HAUCHUC Z, mIaCToBOC 3HAYCHHEC Z, CKOPOCTHU CHUETa
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JETEKTOPOB B pa3JInYHblEe BPEMEHHbIE IIPOMEXKYTKH, COOTHOLIEHHUS] CKOPOCTEN cUeTa IETEKTOPOB
B pa3JIUYHbIE BPEMEHHBbIE TMPOMEXKYTKH, BBIXOA HHIUKATOPA/MHANUKATOPHOTO 3JIEMEHTA
(marmpumep, Bbixon Gd), Temmeparypy, IUIOTHOCTh CKBOKHHHOW TEKy4eH Cpedbl, COJIEHOCThb
CKBAXMHHOM TeKy4ell cpenbl miu ux coderaHue. COOp AaHHBIX MOXKET HAUWHATHCS HA YPOBHE
HIDKE NIEPBOTO MHOXKECTBA MepOpaiiOHHBIX OTBepCTHH 112 M mpogomKaTeCs 10 YPOBHS BbIIIE
(marmpumep, Beire Ha 200-300 ¢pyTOB) MATOr0o MHOXKECTBA MEPPOPALMOHHBIX OTBEpPCTUH 126.

[0032] Crocob 300 Takke MOXKET BKJIIOYATh FHAPABINYECKHNA Pa3pbiB MEPBOU CTYHECHH
110 crBona ckBaxuHbl 102, uro oOo3HaueHo HoMmepoMm 304. CoryiacHO MO MeEHbIIeH Mepe
OIHOMY BapHaHTy OCYIUECTBJICHHUs THIPABIUYECKUN pa3pbiB nepBo cryneHu 110 crBona
ckBakuHbl 102 MOXeT BKIHOYATh MEPEeKauMBAaHME IEPBOI0 MEUYEHHOIO HEpPaJuOaKTHBHBIM
UHJIUKATOPOM  PACKJIMHMBAIOLIETO HAMOJNHHUTENS (HampuMep, MEYEHHOro TafoJMHHUEM
PACKJIMHUBAIOIIETO HAMOJHUTENSA) B CTBON CcKkBakuHbl 102. Hampumep, mepBblii MeueHHBIH
HEPaJMOAKTUBHBIM HHIUKATOPOM PACKJIMHUBAIOIIUN HAMNOJIHUTENb (HampuMmep, MeueHHbIH
raJIoINHAEM PACKJIMHUBAIOIINI HAMOJHUTENb) MOXET ObITh NpeIHa3HA4YeH Ul TEYECHUs B
TPEeIINHY, UCKYCCTBEHHO OOpPa30BaHHYIO IMEPBbIM MHOXECTBOM Mep(pOPALMOHHBIX OTBEPCTHIl
112. I'mppaBanueckuil paspbeiB nepBoil ctyneHu 110 ctBona ckBakusbl 102 Taxoke MOXKET
BKJIOUaTb  IME€peKayMBaHUE  BTOPOrO  MEUEHHOIO  HEPaJAMOAKTUBHBIM  HMHIUKATOPOM
PAaCKIMHUBAIOIIET0  HANOJHUTENs (HampuMmep, MeEYeHHOro OOpOM  pacKIMHHBAIOIIETO
HAIMOJIHUTENS1) B CTBOJ CKkBakuHbl 102. Hampumep, BTOpOH MEYEHHBIH HEpaJaHOAKTUBHBIM
UHAUKATOPOM  PACKJIMHUBAIOIIUN  HAMOJHUTENb  (Hampumep, MEUeHHbIH  Oopom
PACKJIMHHUBAIOIIUI HAMOJIHUTENb) MOXKET OBITh MNpenHa3HAuYeH /Ui TEeUeHHs B TPELIUHY,
UCKYCCTBEHHO OOpPa30BAHHYIO BTOPBIM MHOXKECTBOM Mep(OpaoOHHbIX oTBepCTHil 114,

[0033] Cmocob6 300 Takke MOKET BKJIOYATh MOJy4eHHe (HAmpuMep, KapOTaKHOE)
BTOpOro HabOp JaHHBIX B CTBOJIE CKBAXHMHBI 102 ¢ MPUMEHEHHEM CKBAaKHHHOTO MHCTPYMEHTA
200 (mampumep, TMOCHe TOro, Kak IMepByk cTymeHb 110 momBepraroT TUAPABINYECKOMY
pa3pbIBy), 4To 0003HAYeHO HOMepoM 306. BTopoii Habop MaHHBIX MOKET HAa3bIBATHCS TEPMUHOM
«TepBasi AUarpaMma IoCie THAPABIWYECKOrO pPa3pbiBa», MOTOMY YTO MPEACTABISET COOOH
JAHHbIC, 3apPErUCTPUPOBAHHBICE TOCJIE€ TOro, Kak nMepByw cryneHb 110 mnoxseprarot
TUAPABIMYECKOMY pas3pbiBy. BTopoii Habop maHHBIX MOXKET COAEpPKaTh JaHHbBIE TAKOTO XKe THUIIA
(TUTOB), KaK MepBbIi HAOOP NAHHBIX.

[0034] Cnocob6 300 Takke MOXET BKIOYaTh HOPMUPOBAHHE MEPBOTO W/UJIM BTOPOTO
HaOOpOB MaHHBIX, 4TO OOO3HaueHO Homepom 308. HopmupoBaHue mNepBOrO W/HMIU BTOPOTO
HaOOpOB TaHHBIX MOJKET YYUTHIBATH BO3MOKHBIE H3MEHEHHsI BHYTPH CTBOJIA CKBAXXHUHBI 102 min
oOcanku, TakuM 00Opa3oM, 4TO TepBblii HAOOp MaHHBIX (T. €. AUarpaMma 10 THIPABIAYECKOTO

pa3peiBa) W BTOpOW HaOOp HaHHBIX (T. €. JuUarpaMma MOCHe THIPABIMYECKOTO pPa3pbhiBa)
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NEPEKPBIBAIOTCS B MHTEPBaJe TIYOHHBI, TI€ OTCYTCTBYIOT TPEIUMHBI (HAIIPUMED, B UHTEpBAJe
riyOuHBI BbIIIE NIepBOi cTyneHu 110 w/unm Beime BTOpoii crynenu 120).

[0035] Crocob 300 Takke MOKET BKJIIOUATh CPaBHEHHE MMEPBOro HaOOpa JaHHBIX (T. €.
IFiarpaMMBbl 10 TUAPABJINYECKOTO pa3pbiBa) M BTOPOro Habopa NaHHBIX (T. €. MePBON AUArpaMMbl
MOCJe TUAPABIMYECKOrO pas3pbiBa), 4To 0O03HaueHO HomepoMm 310. CpaBHEHHE MOXKET
NPOUCXOAUTh MOcje HOpMHpoBaHUs. CpaBHEHHE MOXKET BKJKOYaTb, HO HE OrPaHUYUBATHCS
5TUM, CpaBHEHHE MPUPOAHOIO TaMMa-U3JIy4eHHUs, CKBAKMHHOIO 3HAUY€HUs X, IUIACTOBOIO
3HAUEHUSl X, BBIXONA WHAMKATOPA/MHIUKATOPHOTO »sjeMeHTa (Hampumep, Bbixoma Gd),
CKOpPOCTEe cueTa eTEKTOPOB B pa3jNyYHble BPEMEHHbIE TPOMEKYTKH, COOTHOLIEHUI CKOPOCTEH
CueTa AETEKTOPOB B PA3JIMUYHbIE BPEMEHHBIE IPOMEXYTKH UM UX COYETAHUM.

[0036] B kauectBe mpuMepa, €CIM CPaBHEHHE IIOKAa3bIBAE€T, UTO  BbIXOJA
WHIMKAaTOPa/MHAMKATOPHOrO 3yieMeHTa (Hampumep, Bbixon Gd) yBenmnumBaercs BOIH3M
OTPEAETICHHOIO MHOXKeCTBa Mep(pOPALMOHHBIX OTBEPCTHH (HANpHMep, MEPBOr0 MHOXKECTBA
nepopaoHHbIX OTBepcTHil 112), MOkeT ObITh OMpPENeNeHO, YTO MEUYEHHBIH TaIoIHHUEM
PACKIMHUBAIOIIMIA  HAMOJHUTENb OBUI  YCIIEHIHO TOMELIEH B IEPBO€  MHOXKECTBO
nepdopannonabIx orBepeTrii 112. B xauectBe apyroro npumepa, €Ciiv CpaBHEHHE NOKA3bIBAET,
YTO CKOPOCTH Cue€Ta JETEeKTOPOB VYBEJIMYMBAIOTCS B PAHHUH BPEMEHHOM IPOMEXYTOK
(marmpumep, ot 35 Mkc no 200 mkc mim 50 Mkc 10 150 MKC) mociie HEHTPOHHBIX UMITYJIbCOB
(marmpumep, ot 0 Mkc 1m0 30 MKC) BOJM3M OMNpENeNeHHOrO MHOXKeCTBa Mep(opamOHHbIX
OTBEpCTUH (HampuMep, MEepPBOrO MHOXKECTBA MepopalMoOHHbIX OoTBepcTUH 112), MOXeT OBITh
ONpEIEeNIeHO, YTO MEYEHHBIH TaJOJMHUEM PACKJIMHUBAIOIIUN HANOJHUTENb ObUT YCIENIHO
NOMEINEeH B MEePBOE€ MHOXKECTBO NepopalMoHHbIX oTBepcTHil 112. B kauecTtBe cienyromero
NpUMepa, €Clii CpaBHEHHE IOKa3bIBA€T, YTO CKOPOCTU CyeTa AETEKTOPOB YMEHBIIAIOTCS B
OTpEIeIEHHOM OTHOIIEHHUH B MO3JHUIA BPEMEHHOM MPOMEXKYTOK (Hampumep, ot 150 mxc 1o 500
MKC uii ot 200 mkc nmo 1000 MkC) BOJIM3M OMpENEeNeHHOrO0 MHOXKECTBA Mep(opalnOHHBIX
OTBEpCTUH (HampuMep, MEepPBOrO MHOXKECTBA MepOpanoOHHBIX OTBepcTUH 112), Moxer OBITh
ONpPENEeNIEHO, YTO MEYEHHBIH TaJOJMHUEM PACKJIMHUBAOIUN HATOJHUTENb ObUT YCIIENIHO
TIOMEIIEH B IePBOE MHOKECTBO Mep(OpauOHHbIX oTBepCTHit 112.

[0037] B kauecTBe Apyroro npumepa, €ciu CpaBHEHHE MOKa3bIBAET, YTO CKOPOCTU cyeTa
JETEKTOPOB YMEHBINAIOTCS B PAaHHMHA BPEMEHHOH MPOMEXYTOK (Hampumep, oT 35 mkc mo 200
MKC mii OoT 50 Mkc 10 150 MKC) O OTHOIIEHHIO K HEWTPOHHBIM MMITyJibcaM (Hampumep, oT 0
MKC 10 30 MKC) BOJNM3M ONpPENeNeHHOr0 MHOKECTBA Mep(OpalmOHHBIX OTBEPCTHH (Hampumep,
BTOPOTO MHOXecTBa mepdopanuoHHbx orBepcTuil 114), Moxker OBITH ONpeneneHo, 4TO
MEUYeHHbII OOpPOM pAaCKIMHHUBAIOIIUI HAMOJHUTENb OB YCHEIIHO IOMEIIeH BO BTOPOE

MHOXECTBO mepdopamoHHbIx oTtBepcTuii 114, B kadecTBe cnenyromiero mnpumepa, €ciiu
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CpPaBHEHHE IOKAa3bIBAE€T, YTO CKOPOCTH CYETa [AETEKTOPOB YMEHBIIEHHE B ONPENEIEHHOM
OTHOLIEHHUHU B TIO3HUI BPEMEHHOH MPOMEKYTOK (Harpumep, ot 150 mkc 1o 500 mxc umu ot 200
MKC 10 1000 Mkc) BONM3H OINpPENENeHHOr0 MHOXECTBa Mep(OPALMOHHBIX OTBEPCTHI
(HarpuMep, BTOPOrO MHOXKECTBA Nep(oparinoHHbIX oTBepCcTH 114), MOkeT OBITH OnpeneneHo,
YTO MEYEHHBIH OOpOM PACKJIMHUBAIOIIUN HAMOJHHUTENh OBUI YCIEIIHO IMOMELIEH BO BTOPOE
MHOXeCTBO mepdopaunonnbix oreepctuii 114. Jlanee ckopoctu cuera obcyskmarorcs Oonee
noApoOHO €O CChUIKON Ha dur. 4-7.

[0038] Cmocob 300 Takke MOXKET HEOOs3aTeIbHO BKJIOUATh THAPABINYECKUN pa3pbiB
BTOpOi1 cTynenn 120 cTBona ckBakuHbl 102, yTo 0003HaueHO HOMepoM 312. CTBOJI CKBaKMHBI
102  wmoxer ObITb TOABEPrHYT TUAPABIMYECKOMY  pas3pbiBy Iocie  00pa3oBaHUs
nepdopanoHHbix orBepetuii 122, 124, 126. CornacHo 1o MeHbIIEH Mepe OAHOMY BapUaHTy
OCYLIECTBJICHUSI TUAPABIMYECKUN pa3pblB BTOpoM cryneHu 110 cTBona ckBaxunbel 102 moxer
BKJIIOYATh  MEPEKAYMBAHUE  TPETbEr0  MEYEHHOTO  HEPAJUOAKTUBHBIM  HMHIUKATOPOM
PACKJIMHUBAIOIIETO HAIMOJHUTENs (HAmpuMep, MEYEHHOTO TaJOJMHUEM pPaCKJINHUBAIOILETro
HAIIOJIHUTENSI) B CTBON ckBaxuHbl 102. Hampumep, Tperuil MedeHHbIH HepaanOaKTUBHBIM
UHJIUKATOPOM  PACKJIMHHUBAIOLIUI  HAMOJHUTENb  (HAmpUMep, MEUEHHbIH TrafoJIMHUEM
PACKIMHUBAIOIIMI HAMOJIHUTENb) MOXKET OBITh INpeJHAa3HA4YeH JUIsl TeUeHHs B TPEIUHY,
UCKYCCTBEHHO OOpa30BaHHYK) TPETbUM MHOXKECTBOM Mep(OpaluOHHBIX OTBepcTuil 122
I'mppaBnuueckuil paspsiB BTopon ctyneHu 120 cTtBona ckBakuHbl 102 Takke MOXKET BKJIIOYATh
NepPEeKaYMBAHUE YETBEPTOrO MEUEHHOI'O HEPAJUOAKTHBHBIM WHIUKATOPOM PACKIMHHUBAIOLIETO
HAMOJIHUTENST (HampuMep, MEUEeHHOro OOpOM PACKJIMHUBAIOLIETO HAIMOJNHUTENSI) B CTBOJ
ckBaxkunel 102, Hanpumep, 4eTBepTbIi MEYEHHBIM HEPAJAMOAKTHBHBIM HMHIUKATOPOM
PACKJIMHHUBAIOINUI  HAMOJHUTENb  (HampuMep, MEYEeHHbIH OOpOM  PAaCKJIMHUBAKOIMN
HAIOJIHUTENIb) MOXET ObITh TpPEeIHA3HAYEeH [UIsi TEYeHHs] B TPEUIMHY, WCKYCCTBEHHO
00pa30BaHHYIO YETBEPTHIM MHOXECTBOM mnepdopannoHHbx orBepcTuil 124. I'mnpasmudeckuit
paspbiB BTOopoi ctyneHu 120 cTBona ckBakuHbI 102 Takke MOXET BKJIIOUATh NEPEKAUMBAHUE
IKITOTO MEYEHHOI0 HEPAAUOAKTUBHBIM HWHAUKATOPOM PACKIMHUBAIOIIETO HAMOJHUTENS
(HampuMep, MEUEHHOTO CaMapHheM PACKJIMHHBAKOIIEr0 HATIOJHUTENSI) B CTBOJ CKBaKHHBI 102,
Hanpumep, mATBIA  MEYEHHBI  HEPAJAMOAKTUBHBIM  WHAUKATOPOM  PACKIMHHUBAKOIIUN
HAITOJIHUTENb (HAIIPUMEpP, MEUEHHBIH caMapueM PaCKJINHHUBAIOIIUI HAMOIHUTEIb) MOKET OBITh
NpefHa3Ha4YeH Il TEYCHUs B TPELIMHY, MCKYCCTBEHHO OOPAa30BAHHYIO ISITBIM MHOKECTBOM
nepdopaurioHHbIX  oTBepcThii 126, IlpuMeHeHHe TpexX MeEYeHbIX HepaJlHOaKTHBHBIMU
UHIUKATOPAMH PACKJIMHHUBAIOIIUX HAMONHHUTENEH TakKe MOXKET OBITh OCYIIECTBICHO B
onepalMd  T'MAPABIMYECKOrO  pas3pblBa €IUHCTBEHHONM CTyN€HW WJIM B  ONepauuu

TUAPABIMYECKOTO Pa3pbiBa B MPUCYTCTBUH OOJiee YeM ABYX CTYIEHEH.
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[0039] Cnoco6 300 Takke MOKET BKJIIOYUATh MOJy4YeHHE (HAmpHUMep, KapOTaKHOE)
TpeTbero Habopa JaHHBIX B CTBOJIE CKBKUHBI 102 ¢ MpUMEHEHHEM CKBAKMHHOT'O HHCTPYMEHTA
200 (mampumep, IOCHE€ TOrO, Kak BTOPYH CTymeHb 120 TOABEPrarT T'HAPABINYECKOMY
pa3pbIBY), 4TO 0003HaYeHO HOMepoM 3 14. Tpernii HAOOP TAHHBIX MOXKET HA3bIBATHCS TEPMUHOM
«BTOpasi aUarpaMMa IIOCJIe€ THAPABINYECKOrO pPas3pbiBa», MOTOMY YTO IMPEACTABISET COOOH
JAHHbIC, 3apPErMCTPUPOBAHHBIE IIOCIE TOro, Kak BTOpPyw cryneHb 120 moaseprarot
TUAPABIMYECKOMY pa3pbiBy. Tperuii HaOOp AaHHBIX MOXKET COAEPKATh JAHHBIE TAKOTO K€ THUIIA
(TUTOB), KaK MepBbIH W/HIN BTOPOH HAOOPHI TaHHBIX.

[0040] Cnoco6 300 Takke MOXKET BKJIIOYATh HOPMHPOBAHHE TEPBOIO U TPETHETO
HaOOpOB AAaHHBIX WJIM BTOPOrO M TPEThEro HabOOpOB MaHHBIX, YTO O0OO3Ha4eHO HOMepoM 316.
HopmupoBanue naHHble MOXKET YUUTHIBATH BO3MOXKHbIE M3MEHEHUS] BHYTPH CTBOJIA CKBAKHMHBI
102 nnu oOcankm.

[0041] Cniocob 300 Takke MOKET BKJIOUYATh CpaBHEHHE BTOPOro Habopa AaHHBIX (T. €.
NepBOH TUarpaMmbl IOCJE THAPABIMYECKOTO Pa3phiBa) U TPEThero Habopa JaHHbIX (T. €. BTOPOH
AMarpaMMbl IOCJI€ THAPABIMYECKOrO pasphiBa), YTO 00O3HaueHO HOoMmepoM 318. B kauectse
abTepPHATUBBI, omneparus 318 MoXeT BKJIIOYATh CpaBHEHHE NEPBOr0 Habopa NaHHBIX (T. €.
AMarpaMMbl 10 THAPABIMYECKOrO paspbiBa) M TpPeThero Habopa AaHHBIX (T. €. BTOPOM
AvarpaMMbl TIOCNi€ THAPABIWYECKOro paspbiBa). CpaBHEHHE MOXET BKJIKOYaTbh, HO He
OTPaHUYMBATBHCS 3THM, CPAaBHEHHE MPHPOJHOTO raMMa-U3JIy4YeHHUs, CKBAKUHHOTO 3HAYCHHS X,
IUTACTOBOTO 3HAYEHHsI X, BBIXO/A WHAMKATOPA/MHIUKATOPHOIO 3JIEMEHTa (HAmpUMep, BbIXOIA
Gd wmm Sm), ckopocrel cuera JAETEeKTOPOB B pA3JIMUHbIE BPEMEHHbBIE MPOMEXKYTKH,
COOTHOILIEHHs] CKOPOCTEH CYeTa NETEKTOPOB B PA3JIMYHbIE BPEMEHHBbIE MPOMEKYTKH WIH HX
COUYETaHUI.

[0042] B «kadectBe mpuMepa, €CIM CpaBHEHHE IIOKAa3bIBAE€T, UTO BbIXOA
UHIUKATOPA/MHAUKATOPHOTO 3JeMeHTa (Hanmpumep, Bbeixon Gd) yBenmuumBaercs BONM3M
OTPEIENIEHHOrO MHOXKECTBa Mep(OpPaLMOHHBIX OTBEPCTHI (HampuMmep, MATOr0 MHOXKECTBA
nepHOpalOHHBIX OTBepCTUH 126), MOXeT OBbITh OMPENENIEHO, YTO MEUEHHBIH TaJOJIuHUEM
PACKIMHHUBAIOINUI  HANOJHUTENb ObUI  YCHEIIHO TIOMEIeH B  ISITOE  MHOXKECTBO
neppopaioHHbIX OTBEpCTHI 126. B KadecTBe Apyroro nmpuMepa, €Ciiv CpaBHEHHUE MMOKA3bIBAET,
YTO BBIXOJ HHIUKATOPA/MHAMKATOPHOTO 3JIEMEHTa (HAampuMep, BBIXOA Sm) YBEIUYHBAETCS
BOJM3M ONPENEICHHOTO MHOXKECTBA NepPOPALOHHBIX OTBEPCTHH (HApHUMeEp, TPEThEro
MHOXECTBO Mep(OpalnoHHbIX OTBepCTHH 122), MOXKET OBbITh ONpPENeNeHO, YTO MEYEHHBIH
camMapueM PaCKIMHHUBAIOIIUN HANOJHHUTENb OBUI YCIEIIHO IOMEIIEH B TPEThe MHOMKECTBO
nepdopanroHHbix orBepcTuii 122. Kak Oyner onmucaHo HIKE CO CCBUTKOM Ha (Gur. 9, MEUeHHBIH

raJoJIMHUEM paCKJ'II/IHI/IBaI-OH_II/Iﬁ HAIIOJIHUTEIb M MEYEHHBIN caMapuem paCKJ'II/IHI/IBaI-OH_II/Iﬁ
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HAIOJIHUTENIb MOXHO OTJIMYaTh JPYyr OT JApyra ¢ TPUMEHEHHEM CrocoboB o0paboTku
CIIEKTPAJIbHBIX TAHHBIX B ONpeesieHnH Bbixona snemMenToB Gd u Sm.

[0043] B npyrom mpumepe, rae ragoJuHui 1 O0p MpencTaBisitoT COOOH 1Ba MHAUKATOPA,
€CIIM CPaBHEHHE ITOKA3bIBAET, YTO CKOPOCTH CUETa IETEKTOPOB YBEIWYHMBAIOTCS B PaHHUHN
BPEMEHHOH MPOMEKYTOK (Harpumep, oT 35 Mkc 10 200 mMkc umm ot 50 Mxc 1o 150 Mkc) BOMU3M
OTIPENENIEHHOTO MHOXECTBa Mep(pOpPalMOHHBIX OTBEPCTHI (HampuMmep, MATOrO0 MHOXKECTBA
nepOpalliOHHBIX OTBepCTUl 126), MOXeT OBITh OMPEAENIEHO, YTO MEUEHHBIN TaJoJIMHUEM
PACKJIMHHUBAIOIIUI  HANOJHUTENb ObUI  YCHEIIHO TIOMEIEH B  ISITOE  MHOXKECTBO
nepopallioHHbIX OTBepcTuil 126. B kauecTBe crienyromero mnpumepa, €Cid CpaBHEHHE
NIOKa3bIBAET, UYTO CKOPOCTH CYETa JETEKTOPOB YMEHbBIIEHHE B OMNPEAEICHHOM OTHOIIEHHH B
NO3THUI BpeMEHHOI npoMexyTok (Harpumep, ot 150 mkc no 500 mkc mnu ot 200 mkc go 1000
MKC) BOJIM3U OIpPENENeHHOr0 MHOXKECTBAa MepPOpallMOHHBIX OTBEPCTHH (Hampumep, ISTOrO
MHOKeCTBa MepPOpaOHHbIX OTBepCcTUl 126), MOXKET OBITh OIMpenesieHO, YTO MEYEHHBIH
raJIoITHAEM PACKJIMHHUBAIOIINI HAIOJHUTEIb ObUI YCIIELUIHO INOMEINEH B ISITOE MHOXKECTBO
nepdopaoHHbIX oTBepCcTUil 126.

[0044] B npumepe ¢ npumenenuem Gd u B B kauecTBe MHIUKATOPOB, €CJIU CPABHEHHE
MOKa3bIBAET, YTO CKOPOCTH CUETA AETEKTOPOB YMEHBIIAKOTCS B pAHHUN BPEMEHHON MPOMEKYTOK
(marmpumep, ot 35 Mmxc mo 200 mxc wmm ot 50 Mkc mo 150 Mkc) BOMM3M OmNMpeneneHHOro
MHOKeCTBa Mep(OpallMOHHBIX OTBEPCTHH (HANpPUMEpP, TPETHEr0 MHOXKeCTBa Mep(opalmOHHbIX
orBepcTuil 122), MoxeT ObITb OINpeneseHo, YTO MEUEHHbI OOpPOM PaCKIMHUBAKO LI
HAIOJIHUTEINb ObUT YCIIEITHO TIOMEIIEH B TPEThe MHOXKECTBO NepPOpPALIHOHHBIX OTBepcTHid 122.
B kauectBe cnenymoomero npuMepa, €ClIM CpaBHEHHE TIOKa3bIBAET, YTO CKOPOCTH CUETa
JETEKTOPOB YMEHBIIAIOTCS B OOJBIIEH CTENIEHN B TIO3HUI BPEMEHHOM MPOMEKYTOK (HarpuMmep,
ot 150 mkc o 500 mxc wiu ot 200 mkc g0 1000 mMkc) BOJNM3HM OMpPENENIEHHOTO MHOXKECTBA
neppOpaIOHHBIX OTBEPCTUH (HANMPHUMEpP, TPETHEr0 MHOXKECTBA Mep(OpalMOHHBIX OTBEPCTHUH
122), MoxxeT ObITh OMpEAETIeHO, YTO MEUEHHBIH OOpOM PACKJIMHUBAIOIIUN HATIOJHUTENIb ObLI
YCIIEIIHO TIOMELIEH B TPETbE MHOXKECTBO mnepdopaunonHbx orBepctuii 122. Kpome Toro,
NIOCKOJIbKY ~ COOTHOLICHHE HM3MEHEHHSI CKOPOCTH CYeTa MEXAy pPaHHUM BPEMEHHBIM
NPOMEKYTKOM U TO3IHHM BPEMEHHBIM MPOMEXYTKOM IUJIsI U3MEPEHUH IO THAPABIMYECKOTO
paspblBa W TMOCH€ THIPABIMYECKOTO paspblBa C MPHUMEHEHHEM MEYEHHOTO TaJOJIMHHEM
PACKIMHHUBAIOIIETO HAMOJHHUTENSI OTJIMYAETCS OT COOTBETCTBYIOLIETO COOTHOLICHHUS N3MEHEHHUS
IUIE MEYEHHOTO OOpOM PACKJIMHHMBAIOLIETO HATIOJIHUTEINS, aHAJIH3 COOTHOLICHUS M3MEpPEHHH B
MOJBEPTHYTBIX THMAPABINYECKOMY paspbiBy 30Hax 122, 126 nokasbiBaeT, KakOH HHIUKATOP

NpUCyTCTBOBAJ (Haan/IMep, COOTHOLICHUE ABJIACTCA OTPULATCIbHBIM  JJIsI  MECUYCHHOI'O
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rafioJIMHAEM DPACKIMHHUBAIOLIETO HAIMOJIHUTENS, HO MOJOXHUTEIbHBIM ISl MEUEHHOro OOpom
PACKJIMHHUBAIOIIETO HAMTOJHUTENS B ITOJIBEPTHYTOH I'HIPABINYECKOMY Pa3pbIBY 30HE).

[0045] Cnoco6 300 Takke MOXKET BKJIOYATh KAJIUOPOBKY MOZENU THUAPABIHMYECKOTO
pa3ppiBa B 3aBUCUMOCTH OT CpaBHeHWi, 4dYTto oOo3HaueHo HomepoMm 320. Mopenb
TUAPABIMYECKOTO  paspblBa  MOXeT  ObITh  KaqumOpoBaHa B ILENAX  YMEHBIICHUS
HEOIIpeIeIEHHOCTEN B CXeMax MPOLEAYpbl MTMIPABIMYECKOTO Pa3pbiBa. ITO MOXKET IMPUBOAUTD K
Oonee s¢pdexTHBHBIM mpoLEeAypaM TUAPABIMYECKOTO pa3pblBa M YIy4IIaTh KOHEYHOE
usBjeueHne HepTH wiu rasa. Hampumep, HauanbHas 4acTh PACKIMHHUBAIOLIETO HAIMOJIHUTENS
MOXKET HE€ COJep:KaTb M3OTONHbIM HMHAUKATOP, MW TOJBKO 3aKJIIOYMUTENIbHAsi 4acThb
PACKIMHMBAIOINETO HAIMOJHUTENs MOXKET COAEpKaTh U30TONHbIM uHAuKaTop. CornacHo
APYroOMy BapHaHTy OCYLIECTBJIEHUS pa3sMepbl 4YaCTHULl B PACKIMHUBAKOILEM HAIOJHUTEIE
(HAMONHUTENSX) MOXKET H3MEHSTHCS B 3aBHCUMOCTH OT PE3YJITATOB CPAaBHEHUS OyAyIIuX
onepauuil r’uApaBINdeCKOro pa3phlBa.

[0046] Ha ¢wur. 4 npencraBnena nuarpamma 400, WILTIOCTPUPYIOLIAs IEPBBIH U BTOPOH
HaOOpBl JaHHBIX, MOJYYEHHbIX C NPUMEHEHHEM CKBAKHHHOrO MHCTpyMeHta 200 B CTBOJE
ckBaxkuHbl 102 (T. €. 1O U MOCHe TOrO, KaKk NMepBYIo cTyneHpb 110 moxBeprarT rHapaBIHuYECKOMY
pa3pbIBY) COTNIACHO BapHaHTy ocyuectienus. Juarpamma 400 cogepKUT CTOIOLBI, KOTOPBIMU
npeaCTaBJIeHbl M3MepeHHas riayouna 410, npupoaHoe ramma-u3nyueHue 420, UHTepBaJIbl MEXTY
nepdopauroHHbiMU  OoTBepcTHsiMi 430, COOTHOIIEHHME CKOpPOCTeHW c4yera OT OJHKHEro W
nanpHero nerekTopoB 440, ckBaxxuHHOE 3HaueHue X 450, muactoBoe 3HaueHue 2 460, CKOPOCTh
cueTa B paHHHH BPEMEHHOH MpoMexyTok (Hampumep, oT 50 mkc no 150 mkc) 470, ckopocThb
cueTa B MO3/IHUI BPEMEHHOH MpoMekyToK (Hampumep, ot 200 mxc 1o 1000 Mkc) 475 u BbIXOn
UHIUKATOPa/MHAUKATOPHOTO 3j1eMeHTa (Harpumep, Gd) 480.

[0047] Kak nponIIrOCTpUPOBAHO, CKBAXXMHHOE 3HAYEHHE X MOC]Ee THUAPABINYECKOrO
pa3pbiBa MOXKET YBEIMYHBATHCA BOJNM3H OOOMX MHOXKECTB NepdOopanroHHbIX orBepcTHid 112,
114 nocne Toro, kak nepByr cTyneHb 110 moasepraroT TruApaBIMYECKOMY pas3pbIBY, M
IUTACTOBOE 3HAYEHHE X TMOCIe TMAPABIMYECKOrO pa3phiBa MOXKET YBEIHMIMBATHCS BOIH3U 000MX
MHOKECTB mepdopaunoHHbiXx oTBepctuil 112, 114 mocne Toro, kak mepByr crymedsb 110
MOJBEPraloT THApPaBINYeCKOMY pa3pbiBy. CKOpOCTU cueTa B paHHUI BPEMEHHOW MPOMEXYTOK
MOTYT VBEJIMYHBATHCS BOJNM3M TEPBOTO MHOXKECTBa NepPOpallMOHHBIX OTBepcTHid 112 u
yMEHbIIeHHEe BOJIHM3H BTOPOro MHOXKeCTBa nepdopaunoHHbIx oTBepcTHil 114 mocne Toro, kak
nepByto cryneHb 110 moasepraroT rujpasiudeckoMy paspbiBy. CKOpPOCTh cueTa B IO3JHHM
BPEMEHHOH MPOMEXYTOK MOTYT YMEHBIIATHCS BONM3M OOOMX MHOXKECTB Mep(opalnOHHBIX
oreepctuil 112, 114 B pa3snM4YHBIX OTHOCUTEIBHBIX KOJMWYECTBAX IOCJIE TOrO, KaK MEPBYIO

crynedb 110 moxBeprarOT THUAPABINYECKOMY pa3pbIBy. BrIXon WHAMKAaTOpa/MHIUKATOPHOTO
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snementa (Hampumep, Gd) Moker yBenwuUBaTBCS ~ BOJMM3M  MEPBOTO  MHOXKECTBA
nepdopanrioHHbx oTBepcTuil 112 mocnme Toro, kak mepByro cryneHb 110 momeepraroT
TUIPABINYECKOMY pa3pblBy, U MOXKET MPAKTHYECKH OTCYTCTBOBATb W3MEHEHUE BbIXOJA
WHIUKATOPa/MHOUKATOpHOTO 5yieMeHTa (Hampumep, Gd) BOmu3M BTOPOro MHOXKECTBA
nepdopanrioHHbIx oTBepcTuil 114 mocnme Toro, kak mepByro crymeHb 110 momBepraroT
rUApaBiInYecKoMy paspeiBy. Ha ocHOBaHMM Jr00ON 4yacTh (MJIM BCEX) W3 3TUX JAHHBIX MOXKET
OBITH OIpENeNeHO, YTO MEYEHHbIH TaJOJMHHUEM pPACKIMHHUBAIOIIUN HAIOJIHUTENb 3aTeK B
TPELINHY, UCKYCCTBEHHO OOPa30BaHHYIO NEPBBIM MHOXKECTBOM Iep(OpPaLMOHHBIX OTBEPCTHH
112, u meuyeHHBIH OOPOM PACKIMHHUBAIOLINI HANOJHHUTENb 3aTEK B TPEIIUHY, HUCKYCCTBEHHO
00pa30BaHHYIO BTOPBIM MHOXKECTBOM INepdOpaliioHHbIX oTBepCcTHii 114.

[0048] Ha ¢ur. 5 npencrasnena auarpamma 500, MIUTIOCTpUpPYIOINAs BTOPOH M TpeTHH
HaOOpBl JAHHBIX, 3aPETHCTPUPOBAHHBIX C NPUMEHEHHEM CKBa)XKHUHHOro MHCTpyMeHTa 200 B
crBoiie ckBaxkuHbl 102 (T. €. 7O W mocie TOro, Kak BTOPYI crTymneHb 120 monsepraroT
TUAPABINYECKOMY Pa3phIBYy) COTVIACHO BapHaHTy ocyuiecTBieHus. Ha ¢ur. S Takke MoryT ObITh
OITMCAHO MHOXECTBO Nep(OPALMOHHBIX OTBEPCTHH M MHOXKECTBO M30TOIHBIX HHAMKATOPOB HA
OJTHOCTAJUIHON MPOLEAYyPe T'UAPABINIECKOro pa3pbia. Kak NpoUuIFOCTpUPOBAHO, CKBAXKUHHOE
3HAYEHHE X MOXKET YBEIUYMBATHCS BOJIM3U BCEX TPEX MHOXKECTBO Nep(hOpPallMOHHBIX OTBEPCTHI
122, 124, 126 nocne TOro, Kak BTOPyr cTyneHb 120 noaBepraroT rupaBiIndeckoMy pas3pbIBy, U
IUTACTOBOE 3HAYEHUE Y MOKET YBEJIMYHMBATHCS BOJIM3M BCEX TPEX MHOMKECTB Mep(opallMOHHBIX
orBepctuil 122, 124, 126 nocne TOro, Kak BTOpy0 cTyneHb 120 noasepraroT ruipaBIndecKoMy
pa3peiBy. B mpumepe Ha ¢ur. 5 ckBakuHHbI HHCTPpyMeHT 200 criocoben u3mepsith Bbixon Gd
480 u Beixox Sm 490. Kak npommmoctpupoBano, Beixoa Gd 480 MoxkeT yBenTU4nUBaTHCS BOJIN3H
MSITOrO MHOKECTBA MephOopallioOHHBIX OTBepcTril 126, u Bbxon Sm 490 MOKET YBEeTUYHBATHCS
BOJIM3M TPEThEro MHOXKECTBA NepdopanoHHBIX oTBepcTud 122. CkopocTH cuera B paHHUH
BPEMEHHOH TNPOMEXYTOK MOTYT YBEJIHUYMUBATbCSA BOJM3H TPETHETO U IISITOTO MHOXKECTB
nepopaioHHbIX oTBepcTHi 122, 126 u yMeHbIIAThCS BOJHM3H YETBEPTOrO MHOXKECTBA
neppopalioHHbIX OTBepCTHi 124 mocie TOro, Kak BTOPYK CTymeHb 120 moxmBepraroT
TUIPABINYECKOMY Pa3pbIBy, U CKOPOCTH CYeTa B IO3JHUI BPEMEHHOM NPOMEXKYTOK MOTYT
YMEHBIIAThCS BOJMU3U BCEX TPEX MHOXKECTB NepoparuoHHbIX oTBepcTHil 122, 124, 126 nocne
TOrO, Kak BTOPYyKW CTyneHb 120 moaBeprarT TUAPABIMYECKOMY paspbeiBy. Bxop
UHIUKATOPa/MHAUKATOPHOTO 3JeMeHTa (Hanpumep, Gd) MOXeT yBenn4uBaThCsl BOJU3U ISITOTO
MHOKeCTBa Tep(opalroHHbIX OTBepcTHil 126 mocie TOro, Kak BTOPYK CTymeHb 120
MOJBEPraroT TUAPABIMYECKOMY paspblBy, M MOXET OTCYTCTBOBAaTb M3MEHEHHE BBIXOJA
UHIUKATOPa/MHAUKATOPHOTrO 3JeMeHTa (Hampumep, Gd) BOMM3M TpeThero WM YETBEPTOrO

MHOKecTBa Tepdopanuonsubx oteepctrii 122 u 124 mocne Toro, Kak BTOpYK crymneHb 120
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NOABEPralOT THIPABIMYECKOMY paspbiBy. BBIXOA HWHAMKATOpa/MHIMKATOPHOTO 3JIEMEHTa
(Hampumep, Sm) MOKET YBEJIMYUBATHCS BOJHM3U TPEThEr0 MHOXKECTBAa MepOpalluOHHBIX
oreepcTuil 122 mocie Toro, Kak BTOPYHO cTyneHb 120 moasepraroT rugpaBiIndeCKOMY Pa3pbIBY,
U MOXET OTCYTCTBOBATh N3MEHEHHUE BBIXOAAa MHANKATOPA/UHANKATOPHOTO 3JIEMEHTa (Harpumep,
Sm) BONM3M YETBEPTOrO MM MATOTO MHOXECTB nepopannoHHbIX oTBepcTHil 124 1 126 mocne
TOTO, KaK BTOPYIO CTyIeHb 120 moaBeprarT rupasinueckoMy paspbiBy. Ha ocHoBanuu mo0oi
4acTH (MM BCEX) M3 3THX JAAHHBIX MOXET OBITh ONPENesIeHO, YTO MEYEHHBbIH OopoM
PACKJIMHUBAIOIIUI HANIOJHUTENb 3aTE€K B TPEIIMHY, NCKYCCTBEHHO OOpPAa30BAHHYIO YETBEPTHIM
MHOKECTBOM TeppOpalMOHHBIX OTBepCcTUil 124, MOTOMY 4YTO IUIACTOBOE 3HAYEHUE X W
CKBAXXKMHHOE 3HAUYEHHE X HAa JUarpaMmax yBEJIUYUBAIOTCs IOCJE MPOLEAYPbl THAPABINYECKOTO
paspbiBa, MOKa3bIBas, YTO HEPAJUOAKTUBHBIM WHAMKATOP NPHUCYTCTBYET, HO HA AMArpaMmax
BbIxoza He Habmonaercst Hu Gd, Hu Sm, 1 310 mokas3biBaer, 4to HU Gd, HU Sm He MPUCYTCTBYET
B nepdopaunonHsix oreepcTHsix 124, IlpucyrcrBue Oopa Takke IOKa3aHO B YETBEPTOM
MHOKeCTBe TepPOPALMOHHBIX OTBepCcTUil 124, mMOTOMYy uTO HAONMIOIAeTCs YMEHBbIICHHE B
paHHMI BPEMEHHOH IPOMEXYTOK CKOPOCTH c4eTa B NepOpaLOHHBIX OTBEpCTUsAX 124,
VBenuueHne B paHHUH BPEMEHHOH MPOMEXKYTOK CKOPOCTH Cc4eTa MOIJIO Obl HaOMI0IaThCs, €I
61 Gd mnmm Sm mpencraBis coOOOW WHAMKATOPBI, MPHCYTCTBYIOIIUE B INephOpanvOHHBIX
oTBepCcTUsIX 124.

[0049] XoTs 3TO HE NPOWLIFOCTPUPOBAHO, AHAJIOTHYHAS AMArpaMma MOXeT OBITb
NOCTPOEGHA C TMEPBBIM M TPEThbHM HaOoOpamu NaHHbIX. Ha OCHOBaHWM aHalM3a 3THX IaHHBIX
MOKeT OBbITh OMpPEAENeHO, YTO MEUEHHBIH TaJOJMHIEM PACKIIMHUBAIOIIHUN HATIOJHUTEb 3aTEeK B
TPELIMHY, HCKYCCTBEHHO OOpPa30BaHHYI MATHIM MHOXKECTBOM MNEpP(OPALMOHHBIX OTBEPCTHH
126, MedyeHHBIE OOpPOM PACKJIMHHUBAKOIIMKA HAMOJHUTENb 3aT€K B TPEIIMHY, HCKYCCTBEHHO
00pa30BaHHYIO YETBEPTHIM MHOXKECTBOM TNepQOpAlMOHHBIX OTBepCcTUil 124, M MedeHHbIH
camMapueM PACKJIMHHMBAIOLINI HAMOJHUTENb 3aT€K B TPELINHY, UCKYCCTBEHHO OOpPa3OBaHHYIO
TPETbUM MHOKE€CTBOM MephOpaliMOHHBIX OTBepCTH 122.

[0050] Ha ¢wur. 6 mpencraBneHa auarpamma 600, WMIUTIOCTPUPYIOINAst CKOPOCTH CueTa
JIETEKTOPOB B PAHHUN BPEMEHHOH MPOMEXyTOK (Hampumep, oT 50 mkc no 150 mkc) mocne
OKOHYaHHUS KaXkIOro HEHTPOHHOro ummysibca (Hampumep, oT O 1o 30 MKC) COTJIaCHO BapUaHTy
OCyILIecTBIIeHHs. boyee KOHKPETHO, Ha (Ur. 6 MPenCTaBIeHbl CKOPOCTH CUETA ETEKTOPOB IS
MEUEHHOTO  TaJIOJIMHUEM  PACKIMHHUBAIOIIETO  HANOJHHUTENSI W MEYEHHOro  Oopom
PACKIMHMBAIOINErO HAIOJHUTENs B PaHHUM BpPEMEHHOW IPOMEXYTOK B 3aBHUCHUMOCTH OT
KOHLIEHTPALMii (MacCOBBIX TMPOLEHTHBIX JOJIeH) Ppa3MMYHBIX WHAMKATOPOB B YaCTHUIAX
pPacCKIMHUBAIOLIErO0 HanojgHuTens. Kak MOXHO BHAETb, CKOPOCTb CYeTa [JisI MEYEHHOIO

ragOJIMHUEM PACKIIMHUBAIOLIETO HAIIOJIHUTEIIA YBEJIUYHUBACTCA, B TO BPEMA KaK CKOPOCTb CUETA
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IUIE MEYEHHOro OOpOM pacCKIMHHUBAIOLIETO HAMOJHUTENS YMEHbBIIAETCS, HE3aBHCUMO OT
KOHIIEHTPALMN PACKJIMHUBAIOIIErO HAMoJHUTeNs. B kauecTBe mnpuMepa, KOHIEHTPALUs
PACKJIMHHUBAIOIIETO HATIOJHUTENS MOXET COCTaBIATh NpuOmm3uTensHo 0,4% mis MedeHHOro
rafioJIMHAEM PACKJIMHUBAIOINErO HAMONHUTENS U npuommsuTensHo 1,0% nist medeHHoro 6opom
PACKJIMHUBAIOIIETO HATTOIHUTEIS.

[0051] Ha ¢wur. 7 npencraBnena auarpamma 700, WUTIOCTPUPYIOINAst CKOPOCTH CueTa
JETEKTOPOB B TO3HHUI BPEMEHHOH NMpoMexyTok (Hampumep, oT 200 mkc no 1000 mkc) mocne
OKOHYAHHUS KaXAOTO HEWTPOHHOIO HMIYJbCa COIJIACHO BApUAHTy OCYINECTBIEHHUs. bomnee
KOHKPETHO, Ha (ur. 7 mpeacTaBieHbl CKOPOCTH CYETA JETEKTOPOB JIJIsI MEUEHHOTO TaI0MHIEM
PACKJIMHUBAIOIIETO HANOJHUTENS M MEUEHHOro OOpOM paCKJIMHUBAIOIIMN HAIMOJHHUTENIb B
MO3/THUI BPEMEHHON NMPOMEKYTOK B 3aBUCHMOCTH OT KOHLIEHTPALMM MHIUKATOPA B YaCTUIAX
packJIMHHUBaKOIEro HamonHuTens. Kak MOXHO BHIETh, CKOPOCTH CyYeTa MJIi MEUEHHOro
raJIoINHAEM PACKJIMHMBAIOIIETO HAMOJHHUTENSl WM MEYEHHOro OOpOM  PaCKIMHUBAIOLIETO
HAITOJIHUTENS YMEHBIIAIOTCA HE3aBHCUMO OT KOHIIEHTPALUU PACKJIMHUBAIOIIETO HATOJIHUTES.
OnHako CKOpPOCTh cCYeTa ISl MEYEHHOro OOpOM pPAaCKIMHUBAIOIIErO HAIMOJHUTENS] MOXKET
YMEHBINAThCS B pa3IM4YHON (Hampumep, Oounbineif) cremeHn / B OONBIIEM TNPOLEHTHOM
OTHOIIEHHH, YeM JJsI MEUYEHHOIO TaJOJIMHHEM pPAaCKIMHMUBAIOIUKN HamonHuTenb. CHOBa
KOHLIEHTPALMSI PACKJIIMHHUBAIOIIEr0 HAMTOJIHUTEISI MOXKET COCTAaBIATh MpuOn3nTensHo 0,4% s
MEUEHHOTO TaJOJUHHEM pPACKIMHUBAIOIErO HAMOJNHUTENA U mnpudmmsurensHo 1,0% nmist
MEUEHHOTrO OOPOM PACKIMHUBAIOIIETO HATOJHUTEJIS .

[0052] Ha ¢wur. 8 npencrasiena tabmuua 800, WMILTFOCTPUPYOINAs MOAETHPOBAHHBIN
U3MEHEHUsI UMIYJIbCHOTO HEHTPOHHOTO KapOTaKHOTO CKBAKMHHOTO 3HAUEHHs X, IMJIACTOBOTO
3HAYEHHUsT X, CKOPOCTEH cueTra IeTeKTOPOB B pa3jIMYHbIe BPEMEHHbIE MPOMEKYTKH U
COOTHOILIEHHUs] W3MEHEHHWH CKOPOCTH CYeTa JETeKTOpa B JIBYX BPEMEHHBIX IPOMEXKYTKAaX
(marmpumep, ot 50 o 150 mxc u ot 200 1o 1000 MKC) OT pacmoNOKEHHOTO BOJIM3U AETEKTOpa
IS MEYEHHOTO TaJOJMHWEM pPACKJIMHUBAIOIIETO  HAIMOJHHUTENs, MEYEHHOro Oopom
PACKJIMHHUBAIOIIETO HAMOJHUTEIS 1 MEYEHHOTO CaMapueM PACKIMHUBAIOIIETO HAMMOIHUTENS TIPU
HOMHHAJIbHBIX KOHLEHTPALUSIX HMHAMKATOPOB, HCIOJb3YEMbIX B THUIIHYHBIX MPOMBICIOBBIX
YCIOBHSAX. YKa3aHHbIE KOHLEHTPALMH TPHBOASIT K AHAJOTMYHOMY YBEJIHYEHHIO B
PACKJIMHEHHOH TPELINHE MIACTOBOTO 3HAUEHUs CEUCHHUSI 3aXBaTa XIUIAcT. (BO BCEX TPEX CIydasx
yBEJIMYEeHHE cocTaBisier npubnusutensHo 10% cormacHo Tabnmue). C apyrod CTOpPOHBI,
CKOPOCTH CUe€Ta JIETEKTOPOB B PAHHHUI BPEMEHHOH MPOMEKYTOK YBEJIHYHUBAIOTCS A 000OHMX
sneMeHToB Gd 1 Sm B KadecTBe MHIUKATOPOB, B TO BPeMsI KaK CKOPOCTb CUETA YMEHBIIAETCS
s 60pa B KaueCTBE MHIUKATOPA. DTO OTHACTH OOYCIIOBJIEHO TeM, UTo, B oTyinyue ot 6opa, Gd

U Sm HU3JIy4arOT 3HAYUTCIIbHYH0 3aXBATHYHO OSHEPrU0 TraMMa-HU3JIyUYCHHs TMIOCJIC 3axXBaTa



21

TEIUIOBBIX HEUTpPOHOB. B mo3nHue BpeMeHHbIe mpoMexyTku (Hampumep, ot 200 mxc mo 1000
Mkc wii oT 400 mxc 1o 1000 MKC) MO OTHOLIEHHIO K BPEMEHHM HEHTPOHHBIX HMITYJIbCOB
CKOPOCTH Cu€Ta AETEKTOPOB YMEHBIIAIOTCS JJI BCEX TPEX MHIUKATOPHBIX MaTEpUaJOB, IPUYEM
OTHOCUTENIbHOE YMEHBIIEHHEe OKas3biBaeTcst OonmpimmM Uit Oopa. Kpome Ttoro, Ha ¢ur. 8
MPEICTABJICHO COOTHOLIEHHE M3MEHEHHM CKOPOCTH CYeTa AETEKTOpPa B PaHHUM BPEMEHHOHN
MPOMEXYTOK U B MO3HUI BPEMEHHON MPOMEXYTOK JJIsl BCEX TPEX MHIUKATOPHBIX MaTE€pPHAIIOB.
MO3KHO BUETD, YTO COOTHOIIEHUS SIBJISIOTCS OJM3KUMH (HampuMep, OTPULIATEIbHBIMH), KOT/A B
Ka4yecTBe HHAUKATOpoB mNpUCYyTCTBYIOT Gd m Sm; onHako COOTHOIEHHs (Hampumep,
NOJIOXKHUTEJbHBIE) 3HAUUTENBHO Pa3IMYalOTCsA, KOTAa B Ka4eCTBE MHANKATOPA MPUCYTCTBYET OOp.
Takum oOpa3oM, uTOOBI pa3IUUUTh CHUTHAJT OT MEYEHHBIH OOpPOM pPacKJIMHHUBAIOIIErO
HAIOJIHUTENsl M CUTHAdbl OT MEUYEHHBbIX TafOJMHUEM WM CaMapueM pPaCKJIMHUBAIOLINX
HAIOJIHUTEJEH, OnepaTop MOXKET NMPUMEHSITh HHOE cofepikaHue Oopa B KayecTBE MHIUKATOpPA B
paHHHMI BPEMEHHOW MPOMEXYTOK Ul CKOPOCTH CueTa WM OoJiee 3HAUUTEIbHOE COOTHOLICHUE
U3MEHEHHUs] CKOpPOCTEH cueTa B PAa3jIMYHble BPEMEHHbIE MPOMEXKYTKH, KOIZd NPUCYTCTBYET
MEUEHBIM PACKIMHUBAIOIIMKM HanojgHuTenb. Kpome TOro, MOXHO BHUAETb IO AHAJOTHMYHBIM
nanHbIM B Tabmune anst Gd m Sm, uto TpeOyeTcs AOMONIHUTENIbHbIH AUCKPUMHHATOP, YTOOBI
OTJIMYATh MPUCYTCTBHE FaA0IMHUEBOIO HHANKATOPA OT CAaMapUeBOro HHAUKATOPA.

[0053] Ha ¢ur. 9 npencraBnena quarpamma 900, MIUTIOCTPUPYIOLIAs MOAETHUPOBAHHBIC
SHEPreTHUeCKHe CIEeKTPhl UMITYyJIbCHOIO HEHTPOHHOTO 3aXBAaTHOIO raMMa-U3JyueHHsl, KOTOpbIe
MOKA3bIBAIOT PA3IMYMs MEXAY MEUEHHBIM TaJl0JMHUEM DPACKIMHHUBAIOIUM HAIOJHUTENEM U
MEUEHHBIH CaMapueM pPaCKJIMHHUBAIOIIUM HAIMOJHHUTEJIEM B HCKYCCTBEHHO OOpa3sOBaHHOMN
CKBAXXMHHON TpemuHe. Kak NpowmOCTpUpOBAaHO, MEYEHHBIN TraJOJMHUEM PACKJINHHUBAKOLIUN
HAIOJHUTENb U MEUYEHHbIN caMapueM PacKIMHHUBAIOIIUN HAIMOJHUTENb MPOU3BOAAT HECKOJIBKO
pa3IMYarOMIUecss CIEeKTPhl 3aXBATHOTO TaMMa-M3JydeHHs. TakuM o0pa3oM, TEXHOJOTHH
00pabOTKH CHEKTPOB raMMa-U3Jy4eHUs HEHTPOHHOTO 3aXBaTa MOTYT OBITh MCIIOJIb30BAHBI IS
OTpENEeNIEHUs] BBIXOAOB JJISI KOKIOrOo U3 ABYX pa3inyHbIX WHAMKATOpoB (Gd m Sm), mpuuem
Pa3INYHSA U, CIEIOBATEIBHO, BBIXO/IbI 3JIEMEHTOB MOTYT ITOKA3bIBaTh, B KAKUX MEep(OpaLIMOHHBIX
OTBEPCTHSIX COZlePIKaTCs YyKa3aHHbIe MeUeHble PACKJINHUBAIOINE HATIOJHUTEIH.

[0054] Ecnu B omepaiiuu rupaBIHuecKoro pa3pbiBa ¢ MPUMEHEHHEM OJTHOTO MJIU 000UX
U3 YKa3aHHBIX JBYX MHIUKaTOpoB (Hampumep, Gd u Sm) HU OAMH M3 YKa3aHHBIX CIIEKTPAJIBbHO
pa3MyaroLIUXCsl HEPaAMOAKTUBHBIX M30TOMHBIX HMHAWKATOPOB B MHBIX YCJIOBUSAX HeE
NPUCYTCTBYET B CKBOXHHHBIX IUIACTaX M OOJNACTSX CTBOJA CKBAKHHBL, TO TAaKXKE MOXKET
0Ka3aTbCsl BO3MOXKHBIM HCKIIFOYEHHE WM HTHOPUPOBaHUE HaOOpa JaHHBIX 10 THAPABINYECKOTO
paspblBa U HCIIOJB30BAHHE B KAUeCTBE AJbTEPHATHUBBI ABYX BBIXONOB (MM BBIXOJOB BBIIIE

CTaTUCTHYECKNX (POHOBBIX YPOBHEW), oOmnpenenseMblx u3 Habopa JaHHBIX  IIOCKE
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T'UPaBJIUYECKOTO Pa3phiBa, BEPOSITHO, B COUETAHUU C APYTrUMH napamerpamu nuarpammbl PNC
B IIpoliecce OIpeneseHus MONOXKEeHUH B MpeAenax MOABEPrHYTHIX TMAPABIMUYECKOMY Pa3pbIBY
30H, T7Ie IPUCYTCTBYET KaKJbI U3 MaTepHallOB MEUEHBIX PACKJIMHUBAIOIINX HAIIOJIHUTENEH.

[0055] MHoOxecTBO HEpagUOAaKTUBHBIX H30TOMHBIX WHIAUKATOPOB TaKXKe MOXKHO
UCTIONIb30BaTh U OLIEHKHM THIPABINYECKOTO Pa3pblBa C YCTAHOBKOW T'PaBUMHOrO (ruibTpa.
I'mopaBnuueckuii  paspblB C YCTAaHOBKOH TIpaBUMHOrO (uibTpa MNpencTaBiseT CoOon
TEXHOJIOTHIO, KOTOpasi oOBeMHSAET [Ba mpouecca 000pyIOBaHMS CKBAXKHH, MPEACTABIIIOIINX
coOol ruppaBIMYECKU pa3pbhlB U YCTaHOBKY rpaBuiiHoro ¢uiptpa. Ilocne ruppaBnndeckoro
pa3pbIBa ¢ YCTAHOBKOW IPaBUHHOTO (PHIIBTpa Ka4eCTBO IPABUMHOIO (PUIIBTPAa MOKHO OLIEHUBATH
Kak olecrednBaroliee IOJyYeHHE YCHEIIHOro TMpeJoTBpalleHHe IOCTYIUIEHUs] Iecka B
CKBa)XMHY. BbICOTa rMApaBINYECKOrO paspbiBa B IUIACTE TAKXKE MOXKET OBITh ONpenesieHa Ha
OCHOBAaHUU TPaBUHHOrO GuiIbTpa. MHOXECTBO M30TOIMHBIX MHAMKATOPOB MOKHO HCIOJB30BAThH
IpU OLIEHKE MpPOLEAYyp T'MAPABJINYECKOrO paspblBa C YCTAHOBKOW TpaBUHHOrO (uibTpa Ui
CTBOJIA CKBAXKMHBI C OTHUM WJIN HECKOJIBKIMH MHOKECTBAMH NePPOPALUOHHBIX OTBEPCTHH.

[0056] CornacHo 1o MeHbIIEH Mepe OJJHOMY BapUaHTY OCYLIECTBJICHHs ABA MHOXKECTBA
YaCTULl PACKJIMHUBAIOLIETO HAMOJHUTENS, HUMEIOLMX pa3d4Hble pPa3sMepbl, MOXKHO
UCTOJB30BaTh B ONEpPAlMM TUAPABIMYECKOrO pPa3pblBa WIM B ONEPALUU THIPABIUYECKOTO
pa3pbiBa C YCTAaHOBKOM rpaBuiiHOro ¢uibtpa. Hampumep, HavanbHas 4acTh PaCKIMHUBAIOIIETO
HATOJTHUTENST MOXET COJAep)KaTh YacTULbI MEHBILIEro pa3Mepa, a 3akKJIYHUTeNbHas YacThb
PACKIMHHUBAIOIIETO HAMOJHUTENS] MOXKET COAepkaThb Oojee KpymHble YacTHIbL. YaCTHIIbI
MEHBILIEr0 pa3Mepa MOTyT ObITh MEYEHHbIMH OIHHM HEPAJHOAKTHBHBIM H30TOIMHBIM
UHIUKATOPOM, a OoJiee KpyITHbIE YaCTUIbI MOTYT ObITh MEUEHHBIMH JAPYTHM HEPATUOAKTHBHBIM
U30TOMHBIM HWHIWKATOPOM. AHAJIN3 JAHHBIX THUAPABIMYECKOTO paspbiBa MOXKET OBITh
OCyILECTBJIEH JJIsI  ONpeAeNieHHuss TPelMH, B  KOTOPbIX  PACIOJIOKEHbl  YaCTHULIbI
PACKJIMHHUBAIOIIETO HAIMOJHUTENS] MEHBLIErO WM OOJBIIEro pasMepa, a TaKKe OH MOXKET
OKa3aTbCsl TOJIE3HBIM Ui IJIAHUPOBAHUS OyIyIIUX MPOLEAYp THAPABINYECKOTO pa3phiBa.
Kpome Toro, 3Tor aHanm3 MOXET OOeCHeYHTh TNOJNE3HYI WHGOPMALMIO ISl  OLEHKU
TUAPABIMYECKOTO Pa3pbiBa C YCTAHOBKOH TpaBHUHOTO (pUIIbTpa OLEHKA WM JUIA pa3paloTKu
OyAyLIuX mpoueayp rTUAPaBINIECKOro pa3phiBa ¢ YCTAHOBKOM rpaBuiiHoro Guistpa. Hampumep,
OTepaTop MOKET ONPEAENATh, KPyIIHbIe U MEJIKHE YaCTULIbl PACKIMHUBAIOLIErO HAMIOJIHUTEIS
JOJKHBI OBITh MPEATIOYTUTENIBHO PACIIONIOKEHBI B 00JaCTH YCTAHOBKH IPaBUHHOrO (GuiabTpa B
CKBa)KMHE HJTH TIOIBEPTHYTOH TMIPaBINYECKOMY Pa3phbIBY 30HE (30HAX) BHE IJIACTA.

[0057] CornacHO 1NO MeHbLIEH Mepe OAHOMY BapUAHTY OCYILECTBJIEHUS MOKET
OKa3aThbCs IMOJIE3HBbIM MepeKaulBaHNe MEUEHOIO PACKIMHHMBAIOLIErO HAMOJHUTENS B ONepaluu

TUAPABJIIMYCCKOro paspbiBa € HNPUMEHCHUEM OAHOI0 WM HECKOJIBbKHUX HEPAOAUOAKTHUBHDBIX
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W30TOIHBIX HMHAMKATOPOB, a TakKkKe IMepeKauynBaHUE TeKydeill cpeabl AN TUIPaBINYECKOro
paspbiBa B CKBAXXKMHY C IPUMEHEHHUEM PACKJIMHUBAIOLIErO HAIMIOJHUTEN, COAEPIKALIEro APYyron
HEPAJUOAKTUBHBI HW30TOMHBIM WHIUKATOP, TAaKXE€ MMEIOIIUN BBICOKUN CEUEHHE 3axXBaTa
TETUIOBBIX HEUTPOHOB. M30TONMHBIN MHAMKATOP B COCTABE TEKYYEH Cpenbl Al TUAPABINYECKOrO
pa3pbiBa MOXKET PACTBOPSATBHCS WM WHBIM OOpa3oM COAEpIKaTbCs B MEPEKauynBAEMOH TeKyueil
cpene Ui THAPABINYECKOrO pa3pbiBa (HAPUMED, PACTBOPUMBIE B BO/I€ HHAMKATOPHI HA OCHOBE
HEePaJMO0aKTUBHOIO U30TOMa Oopa MOTYT COAEpPIKaTh OOPHYIO KHCIOTY WM TeTpadopaT HATPHs).
MeueHblii paCKJIMHUBAIOLINN HAMOJIHUTENIb U MEUECHYIO TEKYYYIO CPeNy i TMAPABINYECKOrO
paspbiBa MOXKHO TE€peKaunBaTh B CTBOJ CKBa)XMHbI OJHOBPEMEHHO WM B Pa3UYHbIE CPOKU.
Ecnu pacTBopuMbIii B BOAE€ M30TOMHBIN HHIUKATOP AEHCTBUTENBHO COAEPKHUT OOp, TO CUTHAJIBI
OOpHOro WMHAMKATOpA, NMPHUCYTCTBYIOIIErO B TEKyudel cpene Ay THAPABIMYECKOrO pPas3phiBa,
TaKXKe€ MOTYT OBITh YCUJIEHBI 3a CUET JIF0OOro 0opa, MPUCYTCTBYIOLIETrO U3 APYTMX UCTOYHHUKOB B
TEKy4ell cpeze AN TUAPaBINYECKOrO pa3pbiBa (HAIIpUMep, HEKOTOPBIE CHIUTBIE TEKYUHUe CPEIIbI
IJIsl THAPABJIMYECKOrO pas3pbiBa comepikaT coepmHeHus Oopa). CrocoOHOCTh HE3aBHCHMOTIO
OOHapy’keHHsT W30TONHBIX WHAWKATOPOB B TEKy4eW cpene Ul T'HAPABINYECKOrO paspbiBa MO
OTHOIIEHHIO K M30TOITHBIM HHANKATOPAM B PACKJIMHHMBAIOIIEM HAIMOJIHHUTENE MOXKET 00eCIIeunTh
OlpeseIeHNe JIIO0BIX 30H, KOTOpbIe OBLIM TOABEPTHYTHI I'MAPABINYECKOMY pas3pbiBy, HO He
obecriedeHbl 3P (HEKTUBHBIM PACKJIMHUBAIOIAM HAMOJHUTENEM. OJTH JaHHBIE TaKKe MOTYT
o0ecrneynTh TOJE3HYH0 HMHOOPMAILMIO Ui TPOLECCOB OOINEH OIEHKH U IUIAHHPOBAHUS
TUIPABINYECKOTO pa3phIiBa.

[0058] CorjmacHOo mo MeHbIIEH Mepe OOHOMY BapUAHTYy OCYINECTBIEHUS OUH WU
HECKOJIBKO HEPaJMOAKTUBHBIX M30TOMHBIX HWHIWKATOPOB MOTYT OBITh HCHOJB30BAHBI B
coyeTaHuu ¢ paauoaktuBHbIM (R/A) usoronmom/unaukaropom. Hampumep, Tekydas cpema Iuis
TUAPABIMYECKOTO pa3pbiBa MOKET OBbITh MEYEHHON PaJIMOAKTHBHBIM U30TOIMHBIM HHIIUKATOPOM,
U PACKJIMHHUBAIOMINN HAMOJHUTENIb MOXKET OBIThb MEUEHHBIM OJHHM WJIH HECKOJIbKHMHU
HEpAaJUOAKTUBHBIMU  W30TOMHBIMH  HHAMKATOPaMH. JTO  MOXET YMEHbLIaTb  YHCIO
UCTIOJIb3YEMBIX HEPAIMOAKTHBHBIX N30TOMHBIX HHAUKATOPOB, a TAKXKE JeNaTh Oosee MpoCThIM U
TOYHBIM JIOOOH CHEKTPaJbHBIA aHAJINU3 CUTHAJIOB pPAAHOAKTUBHBIX HHIUKATOPOB W/WJH
CUTHAJIOB HEPaJUOAaKTUBHBIX MHIUKATOPOB, MOTOMY YTO H3MEPEHHE PAaJUOAKTUBHOCTU MOKET
OBITH OCYIIECTBJIEHO MOCPEICTBOM HHOTO NETEKTOPa B KaPOTAKHOM HHCTPYMEHTE, YeM OIUH
WIN HECKOJIbKO JIETEKTOPOB, HCIIOJBb3YEMbIX Uil OOpabOTKM JaHHBIX OT HEPAAHOAKTHBHOIO
UHAUKATOpa. TpaguLMOHHO, €CJIM ONEepaTop >KEJIAeT ONPEAENNUTb, CKOJBKO W3 OBYX WU
OonblLIero YWCIa PagUOAKTHBHBIX WHAMKATOPOB HAXOOUTCS B CKBAXHHHOM OONacTu 1o
CPaBHEHHMIO C TUIACTOM, 00pabOTKa CIEKTPAIbHBIX JAHHBIX CTAHOBUTCS OU€Hb CIIOKHON M MOXKET

OKa3bIBATHCS B BHICOKOM CTENEHH HETOYHOH. DTO CTAHOBHUTCS HEBCPHBIM B ClIydac NMPUMEHCHUA
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€IMHCTBEHHOT'O pPaJMOAaKTUBHOIO WHIMKATOpPA, TA€ CIEKTPOCKOMMs IaMMa-HU3Jy4eHHUs MOXKET
bosee 3¢ (PeKTUBHO UCTIONB30BATHCS ISl TOTO, YTOOBI OTJIMYATh STOT HHAUKATOP B CKBAKUHOM
00JIaCTH OT MHIMKATOpa B IUIACTOBBIX TpemuHax. ClienoBaTeNbHO, COUETAaHHE PAAHOAKTHBHOTO
MHJUKATOpa ¢ HEPAINOAKTUBHBIM HHIUKATOPOM MOXET O0ECIIeYNTh HE3aBHCHMBbIE MPOLIECCHl U
Croco0Bl, TMO3BOJISIOIINE TPOBOIUTH OINpENEIeHue ABYX HHIWKATOPOB, a TAKXKE MOXKET
obecrieunTh OoJiee TOYHBIN AaHAJNIN3 JAHHBIX PAJUOAKTUBHOIO MHIUKATOPA, IMOCKOJBKY BTOPOH
PaIMOAKTUBHBIA MHAMKATOP MOXET ObITh MCKIFOYEH, U, TAKUM 00pa3oM, €ro NMpHCyTCTBHE He
Oyzmer co3naBaTh MOMEXH MM UHBIM OOpPa30M BHOCHUTH HETOYHOCTb B JIAHHBIE, OTHOCSIINECS K
NEPBOMY PaANOAKTUBHOMY UHAUKATOPY.

[0059] PaznenpHOE ompeneneHWe ABYX PAJAMOAKTUBHBIX WHIUKATOPOB BKJIKOYAET
NPUMEHEHUE CNEKTPOCKOMUU I'aMMa-U3JIy4eHUs] HEWTPOHHOIO 3aXBaTa, U AJi OCYILECTBICHUS
U3MEPEHUI TPAAULIMOHHO MWCMOJNb3YIOT CHELUAJU3UPOBAHHbI HHCTpyMeHT. Ilpumenenue
OJIHOTO PajUOAKTUBHOIO MHAUKATOPA B COYETAHHM C OJHUM HEPaJUOAKTUBHBIM MHIUKATOPOM
He TNpeaycMaTpUBaeT NPUMEHEHUE CIEKTPOCKONMMH raMMa-U3JydeHUs HEHUTPOHHOIO 3aXBaTa,
BKJIIOUast npumeHeHne MHCTpyMeHTa PNC nnsi oOHapykeHHs HEepagHOaKTHBHOTO MHIMKATOPA
WJIN MHCTPYMEHTA ISl KOMIEHCHPOBAHHOT'O HEHTPOHHOTO KapoTaska. MoxkeT ObITh HCIOJIb30BaH
mMoOOH M3 HepaguoaKTHBHbIX MHAMKaTOpoB (Hampumep, Gd, Sm wmmm B). Kpome Toro,
ormepatopy He TpeOyeTrcs MNPUMEHEHHE pPa3JIMYHbIX MHCTPYMEHTOB JJisi  OOHApyKEeHHs
PaTMOAKTUBHOTO MHIUKATOPA U HEPATUOAKTUBHOrO MHIuKaTopa. O0a MHIUKATOpa MOTYT OBITh
OOHapy»KeHbI C MPUMEHEHUEM OJJHOTO M TOT'O K€ HHCTPYMEHTA JUJIsl UMITYJIbCHOTO HEHTPOHHOTO
KapoTa’ka, HCIOJNB3yeMOro s OOHApyKeHUsl HepaJMOAaKTHBHOrO WHAuKaTopa. Jlake
KOMITEHCHPOBAHHBI HEHTPOHHBIH WHCTPYMEHT MOXKET OBITh HCIOJNB30BaH JUISI Pa3felbHOro
OTpeneNieH!s] CUTHAJIOB OT PaAMOAKTUBHOIO MHAMKATOpPAa U €JUHCTBEHHOIO HEPaIUOaKTUBHOTO
uHAUKaTopa. JleTekTop MNpPUPONHOrO TraMMa-U3JIydyeHUss B HMITyJIbCHOM HEHTPOHHOM WM
KOMITEHCHPOBAHHOM HEHTPOHHOM HHCTPYMEHTE MOXET ObITh HCIOJBb30BaH JJIsi OOHAPY)KEHUs
PamMOaKTUBHOTO MHIMKATOpPA B TPELIMHAX MOCPEACTBOM CPaBHEHMs JUArpamMMbl MIPUPOAHOIO
raMMa-u3JydeHus 10 TUAPaBINYECKOro pas3pbiBa U AUMArpaMMbl IPUPOJHOTO raMMa-Hu31ydeHHs]
rocjae THAPABIMYECKOro paspbiBa. YBeNWYeHHE TIaMMa-u3JydeHus Ha JAuarpaMMe Iocie
TUAPABIMYECKOTO Pa3pbiBa MOXKET ObITh OOYCIIOBJIEHO raMMa-U3Jy4€HUEM OT PaAHOAKTHBHOIO
uHAUKatopa. Takol JeTeKTOp NPHUPOJHOTO TraMMa-u3JIydeHHMsi HE HCIOJB3YeTCsl B LeJsaX
NOJTYYEHHUS/aHAIN3a TaHHBIX MEYEHHOTO HEePAJAMOAKTHBHBIM MHIMKATOPOM PAaCKIMHHBAIOIIETO
HAIOJIHUTENST B OMNpENENIeHNH CHrHaja (CHUTHAJIOB) HEPATUOAKTHBHOTO PACKIMHHUBAIOIIETO
HAIOJHUTES.

[0060] Ecnu umMnyIbCHBIA HEHTPOHHBIA HHCTPYMEHT O0OpPYIOBaH YKa3aHHBIM 00pasoM,

TAKXKE MOXET HaXOAWUTb JMPUMECHCHHUEC CIIOCOOHOCTHU MNPUMEHCHUA 3aXBaTHOM TaMma-
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CIIEKTPOCKOMUM (KOTJa 3TO AOCTYIHO) JAJS YJIYYIIEHHUS aHATN3a NAHHBIX HEPAAHOAKTHBHOTIO
WHAMKATOpPAa MOCPEACTBOM BBIYUCIIEHUSl BBIXOJA MHAMKATOpPA. B Takom ciydae Oka3bIBaeTCs
BO3MOXKHBIM pa3JIMyUe ABYX WJIHM TPEX HEPATUOAKTUBHBIX MHAMKATOpoB (Hampumep, Gd, Sm,
w/wnu B), xak npowumrocTpupoBaHo Ha ¢ur. 4 u S, ecnu ObUTO OBl JKeJATETbHBIM PUMEHEHUE
Oonee 4eM ABYX WHAMKATOPOB (HANpHMep, OJHOTO PAAMOAKTUBHOIO MHAMKATOPA M ABYX WU
TPEeX HEPaJNOAKTUBHBIX HHIUKATOPOB). ITONOKUTENbHBIA acleKT COKpAINEHHs] PacxXxoloB Ha
NPUMEHEHUE PaJUOaKTHUBHOIO HHAMKATOpPA C OJHUM MM HECKOJBbKHUMH HEpajaHOaKTUBHBIMU
UHIUKATOPAMH 3aKJFOYaeTCsl B TOM, YTO He TpeOyeTcs ONOJHHUTENbHBIM KapOTasKHBIN
UHCTPYMEHT Ui OOHapy’KeHHUs PaAHOaKTUBHOIO MHAMKaTOpa. Bce MHAMKATOphI MOTYT OBITH
OOHapy>KeHbI C MPUMEHEHHUEM OJJTHOTO U TOT'O K€ MHCTPYMEHTA JJIsl UMITYyJIbCHOTO HEMTPOHHOTO
KapoTaka (MJIM MHCTPYMEHTA AJii KOMIIEHCUPOBAHHOTO HEHTPOHHOIO KapoTaXka Ul OJHOTO
PaIUOAKTUBHOTO MHIUKATOPA M OJHOIO HEPAIHOAKTHBHOIO MHAMKATOPA) B TEKYILIEM PEKUME C
npuMeHeHneM oO0pabOTKN AaHHBIX Ul HEPagUOAKTHBHOrO HHAMKaropa. Kpome Toro, B TeueHue
KapOTaKHOW ONepaLyy HU OUH JOTOJHUTENIbHBINA KapOTaXKHbIH HHCTPYMEHT He Tpedyercs Iuis
BBEJICHHs B CKBKUHY B LEIAX OOHAPY)KEHHsS NPUCYTCTBHS PAJANOAKTUBHOIO HHIUKATOPA,
MOCKOJIbKY BCE€ CUTHAJIBI HHAMKATOPOB MOJIY4Yar0T OAHOBPEMEHHO.

[0061] CormacHO npyroMy BapHaHTy OCYIIECTBJIEHHS CIIOCOO OLEHKH HCKYCCTBEHHO
00pa30BaHHBIX TPEIMUH B CTBOJE CKBA)KUHBI C MPUMEHEHHEM pPaJUOAKTUBHBIX U
HEPAJIMOAKTUBHBIX HHAUKATOPOB MOXET BKJIOYATh IE€PEKAYMBAHHE PACKIMHUBAIOLIETO
HAIIOJIHUTEJSA B CTBOJI CKBAXKUHBI, IPUYEM PACKIMHUBAIOIIUI HATIOJHUTENIb COAEPKUT MEPBbII
W30TOMHBIA UHAUKATOP, KOTOPBIN HE SIBJIAETCS PaAUOaKTUBHBIM. BTOPOI N30TONHBIN UHIUKATOP
TaKXK€ MOJKHO IMEPEeKayuBaTh B CTBOJI CKBAXKHMHBI 71O, B TO )K€ BpeMs W/WJIHM TMOCIE TOrO, Kak
PAaCKJIMHUBAIOLMI HAIMOJHUTEIb MEPEKAYMBAIOT B CTBOJ CKBAXKHUHBI. BTOpOl H30TOMHBIMA
UHIIUKATOP SIBJIIETCS PAAUOAKTUBHBIM. [IepBbIii HAOOP JAHHBIX MOXKET ObITh MOJIYYEH B CTBOJIE
CKBA)XMHBI C MPUMEHEHUEM CKBa)KMHHOIO KapPOTAXKHOIO MHCTPYMEHTA MOCJEe MepeKaunBaHUs
NePBOTO U BTOPOTO HW3OTOMHBIX WHAWKATOPOB B CTBOJ CKBAKMHBL [lepBblii HAOOp HaHHBIX
MOXHO aHAJIU3UPOBATh [JIsl OINPEAENICHUs MOJOKEHHH NEepPBOr0 U BTOPOr0 H30TOMHBIX
UHJIUKATOPOB B IUIACTOBBIX TpemuHax. Crnocod Takike MOXKET BKJIOYATh PETHCTPALIUI BTOPOTO
Ha0opa aHHBIX C MPUMEHEHHEM CKBAKMHHOTO KapOTa)KHOTO MHCTPYMEHTA 10 MepeKaunBaHUs
PACKJIMHUBAIOLIETO HAMOJIHUTENST U BTOPOrO M30TONMHOIO MHAMKATOPA U CPABHEHHE NEPBOrO U
BTOPOTO HAaOOPOB MAHHBIX ISl ONPEAENICHHs MOJOXEHHH NEepBOrO W BTOPOrO HM30TOITHBIX
WHAUKATOPOB B IUIACTOBBIX TPELINHAX.

[0062] Cnenyer moHMMaTh, YTO MOAU(UKALMH HACTOSIIEr0 M300pPETEHHsT MOTYT OBIThH
NPOM3BENEHBI N0 YCMOTPEHUIO CHENHAINCTa B OOJACTH TEXHMKH HACTOSINEro M300peTeHHs B

npenenax odvema mpuyaraeMoil (opMmysbl HU300peTeHus. Bce W3NIOKEHHbIE B HACTOSIIEM
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JIOKYMEHTE BapHAHThl OCYLIECTBJICHUS, KOTOPhIE PELIAIOT 33Ja4l HACTOSLIEr0 H300peTeH s, He
OBUTH TIPENCTaBIIEHBI CO BCEMHU MOAPOOHOCTSAMU. MoryT ObITh pa3paOoTaHbl APYrue BapHUAHTHI
OCYILIECTBIIEHUsI O3 OTKJIOHEHHs OT HAEU HACTOsIEero u3odpereHus wiu Oe3 BbIXOHA 3a
npenensl oObema npraraemort Gopmynsl n3obpereHus. XoTsa Hacrosee n3o0pereHue ObLIo
OMHUCAHO C TMpPEACTaBJIEHHEM KOHKPETHBIX MOAPOOHOCTEH, HE MpPeayCMOTPEHO, YTO TaKue
noApoOHOCTH  CJIeAyeT paccMaTpuBaTh B KadeCTBE OrpPaHUYEHHH OO0beMa HaCTOSILIEro
n300peTens, 3a UCKJIFOUEHHEM TOH CTEeNeHH, B KOTOPOil OHM BKJIFOUEHBI B COMPOBOKIAIOIIYIO

dbopmyity n300peTeHuUs.
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POPMYJIA U3OBPETEHUA

1. Croco® OLEHKH HCKYCCTBEHHO OOpPa3OBaHHBIX TPEIIMH B CTBOJIE CKBA)KUHBI,
BKJIFOYAFOLIIMH

NOJIy4€HHE MEPBOro Habopa JaHHBIX B CTBOJIE CKBAKUHBI C IPUMEHEHNEM CKBAKHHHOTO
KapOTaKHOT'O UHCTPYMEHTA,

NepeKavynBaHue MEePBOr0 PACKJIMHUBAIOLIEIO HAMOJHUTENS B CTBOJ CKBAXXUHBI IMOCIE
TOrO, KaK pPErucTpUpyIOT NepBblii HAOOp MaHHBIX, MpPUYEM TMEPBBIH PACKIMHHUBAIOLIHN
HAIOJHUTENb  COJAEP’KUT TNepBbI  M30TONHBIMN  HHAMKATOP, KOTOpPBIM HE  SBIAETCS
pPaguOaKTUBHBIM,

NepeKauynBaHUe BTOPOrO PACKIMHHUBAIOLIETO HAMOJIHUTENS B CTBOJ CKBAaXKUHBI IMOCIE
TOrO, KaK MepBbIil PACKIMHUBAIOIINN HANIOJHUTENb NEPEKaYNBaAOT B CTBOJ CKBA)KHMHBI, IPUYEM
BTOPO paCKJIMHUBAKOLINI HAMOJIHUTEIb COAEPKUT BTOPOM U30TOMHBINA HHAUKATOP, KOTOPBIN He
SIBJIAETCS. PAAMOAKTUBHBIM, U IIPU 3TOM BTOPOM M3OTOIHBIM MHAMKATOP OTJIMYAETCSA OT NEPBOrO
U30TOIHOTO MHUKATOPA,

HOJTy4eHHe BTOPOro Habopa JaHHBIX B CTBOJIE CKBKUHBI C IPUMEHEHHEM CKBAKMHHOTO
UHCTPYMEHTA TMOCJIE€ TOro, Kak MepBbli U BTOPOM PACKIMHUBAIOIIME HAMNOIHUTEIH
NEePEKAYNBAIOT B CTBOJI CKBAKUHBIL, U

CpaBHEHHE MEPBOTO U BTOPOro HAOOPOB TaHHBIX.

2. Cnoco® mo m. 1, B KOTOPOM CKBKMHHBIA KapOTaKHbI WHCTPYMEHT COAEPIKHT
UHCTPYMEHT Il UMITyJIbCHOTO HEMTPOHHOTO KapoTaxa.

3. Cnoco®6 mo m 1, B KOTOpOM MepBbIi HAOOp NaHHBIX, BTOPOH HAOOp MAHHBIX,
CpaBHEHHE NIEPBOTO U BTOPOro HAOOPOB JAHHBIX WJIM MX KOMOWHALINS BKIFOYAIOT:

JaHHbIE O CKBAKUHHOM 3HaUeHUH (P (PEKTUBHOTO CeUeHHs 3axBata (),

JlaHHbIE O TIJIACTOBOM 3HAYECHUH 2.,

JaHHbIE O CKOPOCTH CueTa JETEeKTOpa B pa3jIMuHble BPEMEHHbIE MPOMEXKYTKH IOCIe
HENTPOHHBIX UMITYJIbCOB,

JaHHble O COOTHOILIEHWM H3MEHEHHUs CKOpOCTeill cueTa B pas3U4yHble BpPEMEHHbIE
MPOMEXKYTKHU MOC]Ie HEMTPOHHBIX UMITYJIbCOB,

JaHHbIE O BBIXOZE€ JJEMEHTOB IIEPBOrO HM30TOIHOTO HMHIAMKATOpPA W/MIM BTOPOTO
W30TOIHOTO UHMKATOpa, UIIN

UX KOMOHHALHIO.

4. Crocob mo m. 1, B KOTOPOM MEpBBI H3OTOMHBIA WHAMKATOP COAEPIKUT SJIEMEHT

BBIOPAHHBIN U3 TPYIIIbI, KOTOPYIO COCTABIISIIOT TaI0HHUH, O0p, M camMapHii, U IPU 3TOM BTOPOH
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W30TOMHBIN HHANKATOP CONEPKUT OTIIMYAIOLIUICS OT MEPBOTO 3JIEMEHT BBIOPAHHBIN U3 TPYIIIIHI,
KOTOPYIO COCTaBIISIFOT raI0IMHU, OOp, U caMapuil.

5. Cnoco6 mo m. 1, AOMOJHHUTENBHO BKJIOYANOIIUN ONpefeNeHne, Ha OCHOBAaHHUH

>
CpaBHEHMsI NIEPBOTO U BTOPOrO HAOOPOB JAHHBIX, YTO MEPBBIA PACKIMHUBAOLINN HAIIOJIHUTEIb
NPUCYTCTBYET B IUJIACTOBBIX TPEIIMHAX BOJM3M TMEPBOrO MHOXeCTBa Iep(OpalHOHHBIX
OTBEPCTHIl B CTBOJIE€ CKBAKUHBL, M BTOPOH PACKIMHUBAIOIIMUN HAMOJHUTENb NPHUCYTCTBYET B
IUIACTOBBIX TpPELIMHAX BOJH3M BTOPOrO MHOXKECTBA INMEp(OPALMOHHBIX OTBEPCTUH B CTBOJIE
CKBQ)XMHBI, KOTZ]a BBIXO/ 3JIEMEHTOB MEPBOTO M30TOITHOIO MHAMKATOpA YBEIMYUBAETCS BOJIU3U
NEepBOr0 MHOXECTBAa MNep(OpPALMOHHBIX OTBEPCTUH W/WIM BBIXOA 3JEMEHTOB BTOPOTO
U30TOMHOTO MHAMKATOpAa YBEIUYMBAETCS BOJM3M BTOPOrO MHOXKECTBA Mep(OpaLinOHHBIX
OTBEPCTHUI.

6. Cioco6 no 1. 1, B KOTOPOM CpaBHEHHE MEPBOTO U BTOPOro HAOOPOB aHHBIX BKIIIOYAET
CpaBHEHHUE N3MEHEHUI CKOPOCTH CYeTa NETEKTOpa MEXIY MEePBbIM M BTOPBIM HaO0OpaMu JaHHBIX
B PaHHUI BPEMEHHON IIPOMEKYTOK MOCJI€ HEHTPOHHBIX UMITYJIbCOB.

7. Cnoco® mo m. 6, AOMOJHHUTENBHO BKJIOYAIOUIWI ONpeAeseHHue, Ha OCHOBAHUH
CPaBHEHHUs U3MEHEHUI CKOPOCTH CUeTa AETEKTOpa, YTO OJUH U3 NEPBOrO U BTOPOrO U30TOMHBIX
WHIMKATOPOB COZIEPXKHUT OOp M MPUCYTCTBYET B MEPBBIX IJIACTOBBIX TPEIIUHAX, KOITA CKOPOCTh
cyeTa JETeKTOpa YMEHbIIaeTcs BOJHM3M IEpBOrO MHOXKECTBA Nep(OPALMOHHBIX OTBEPCTHH
BOJIM3M MEPBBIX IJIACTOBBIX TPELIHH.

8. Crnoco6 mo m. 7, AONOJHHUTENBHO BKJIOYANOIIUN OMNpeneseHne, Ha OCHOBAaHUH
CpPaBHEHUsI H3MEHEHUH CKOPOCTH CueTa JAETEeKTOpa, 4YTO JPYro H3 MepBOro U BTOPOTO
U30TOIHBIX HWHAUKATOPOB COAEPKUT TaJOJIMHUNA WM camMapuil U TMPUCYTCTBYET BO BTOPBIX
IUTACTOBBIX TPEIIMHAX, KOTAAa CKOPOCTh CYeTa JETEKTOpa YBEJIWYHBAETCS BOJU3U BTOPOTO
MHOKeCTBa MepPOPALIMOHHBIX OTBEPCTUIH BOJM3U BTOPBIX TUIACTOBBIX TPEIIUH.

9. Cnocod o 1. 1, B KOTOPOM CpaBHEHHE TIEPBOTO U BTOPOrO HAOOPOB JAHHBIX BKJIFOUAET
CpaBHEHHE U3MEHEHHI CKOPOCTH CUETa IETEKTOPa MEXy IEePBbIM U BTOPBIM HAOOPaMHU JaHHBIX
B IIO3[JHUI BPEMEHHON NPOMEKYTOK MOCIE HEUTPOHHBIX UMITYJILCOB.

10. Croco® mo m. 1, B KOTOPOM CpaBHEHHE NEPBOTO M BTOPOro HAOOPOB MAaHHBIX
BKJIFOYAET BBIYMCJIEHHE COOTHOIIEHHWE HW3MEHEHHs CKOPOCTH cyYeTa IeTeKTOpa B paHHUM
BPEMEHHOI NPOMEXYTOK IOC/€ HEHTPOHHBIX HMITYJIbCOB U H3MEHEHHs] CKOPOCTH cuera
JETEKTOPA B MO3AHUI BPEMEHHOU MPOMEXKYTOK IOCIIE HEUTPOHHBIX UMITYJIbCOB.

11. Crmoco6 mo m. 10, B KOTOPOM COOTHOIIEHUE SIBJSIETCS TMOJIOKUTEIbHBIM B
NPUCYTCTBUH OOpa U OTPHLIATENIbHBIM B IPUCYTCTBHH T'aJOJTMHHS UIIH CAMAPHSL.

12. Cnoco6 mo m. 1, [ONMOSHHUTENBHO BKIOYANOIIUN MEPEKaYMBAHUE TPETHErO

2

PAaCKIIMHUBAOIIECTO HAMOJHUTEAA B CTBOJI CKBAXXHWHBI, MPUYCEM TpeTI/Ifl paCKJ'II/IHI/IBaI-OH_II/Iﬁ
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HAINlOJIHUTENIb  COJAEP>KUT TPETHUH  M3OTONHBIA  HMHAMKATOpP, KOTOPBIM HE  SIBISIETCS
PanvOaKTUBHBIM, U MPU 3TOM TPETUNA U30TOMHBIA HHAUKATOP OTJIMYAETCA OT MEPBOrO U BTOPOrO
WU30TOMHBIX HHAUKATOPOB.

13. Cnoco® mo m. 1, MOMOJHWUTENBHO BKJIIOYAIOIIUN OIpeNeleHHne, Ha OCHOBAHUHU
CpaBHEHHMsI NIEPBOTO U BTOPOTO HAOOPOB JAHHBIX, YTO MEPBBIH PACKIMHUBAOLINNA HAIIOJIHUTEID
NPUCYTCTBYET B IIJIACTOBBIX TPEIIMHAX BOJM3M MEPBOrO MHOXECTBAa Mep(OpaLlMOHHBIX
OTBEPCTUM B CTBOJIE CKBAKMHBI, U BTOPOM PACKIMHHUBAIOIIMNA HAIOJHUTENb NPUCYTCTBYET B
IUTACTOBBIX TpPELIMHAX BOJH3M BTOPOrO MHOXKECTBA INMEp(OPALMOHHBIX OTBEPCTUH B CTBOJIE
CKBa KMHBI KOTa:

BOJIN3U TEPBOr0 MHOXECTBAa NepPOPALMOHHBIX OTBEPCTUH: CKBAXUHHOE 3HAUEHHUE X
YBEJIUYEHO, MJIACTOBOE 3HAYEHUE 2 YBEIUYEHO, CKOPOCTh CUETA AETEKTOPA B PAHHUM BPEMEHHOU
MIPOMEKYTOK YBEIMYEHO, CKOPOCTb CU€Ta JETEKTOpa B IO3JAHUM BPEMEHHOM IPOMEKYTOK
YMEHBIIEHO, BbIXOJ| 3JIEMEHTOB MEPBOr0 U30TOIMHOIO MHAMKATOPA YBEJIUYEH, WU IIPUCYTCTBYET
UX COYETaHue, U

BOJI3M BTOPOrO MHOXECTBAa MEPPOPALMOHHBIX OTBEPCTHUH: CKBAXXHHHOE 3HAYCHUE X
YBEJIMYEHO, MJIACTOBOE 3HAUYEHHUE X YBEJIUYEHO, CKOPOCTh CUeTa IETEKTOPa B PAHHHUI BPEMEHHON
NPOMEXYTOK YMEHBIIEHO, CKOPOCTb CYe€Ta AETEKTOpPa B IMO3JHUN BPEMEHHOW NPOMEKYTOK
YMEHBIIEHO, WU IPUCYTCTBYET UX COYETAHUE.

14. Cnocob mo m. 1, B KOTOPOM MEpBBIH PACKJIMHUBAIOIUN HATIOJHUTENb CONEPIKUT
NEPBOE€ MHOXKECTBO YaCcTHUL, BTOPONH pPACKIMHUBAIOLIMI HANOJHUTENb CONEPKUT BTOPOE
MHO>XE€CTBO YaCTHL, U CPEAHUN pa3Mep MEepPBOrO MHOXKECTBA YAaCTHUL OTJIMYAETCS OT CPEIAHErO
pa3Mepa BTOPOrO MHOXKECTBA YaCTHLL.

15. Crmocob mo m. 1, B KOTOPOM MEpBBIH PACKJIMHUBAIOIUN HATIOJHUTENb CONEPIKUT
HA4aJIbHYK) 4aCTb, U BTOPOM PACKJIMHUBAKOUIMN HANOJHUTENIb COAEPKUT 3aKIHOYUTEIbHYIO
4acTh.

16. Cnoco0 OLEHKH HCKYCCTBEHHO OOpa30BaHHBIX TPELIMH B CTBOJE CKBA)KUHBI,
BKJIFOYAFO LM

NepeKaynBaHNe NEPBOr0 PACKIMHUBAIOLIETO HAMOJIHUTENS! B CTBOJI CKBAXKUHBI, MTPUYEM
NEPBBIM PACKINHUBAIOINI HAMIOJHUTENb COAEP KUT NEPBBIM M30TONHBIM MHAUKATOP, KOTOPBIN
HE SIBJISIETCS] PAAUOAKTUBHBIM,

NEepPeKaYuBaHNe BTOPOIrO pPACKIMHUBAIOIIETO HAIMOJHUTENS B CTBOJ CKBAXUHBI,
OIHOBPEMEHHO WJIH IOCJIE€ TOrO, KaK NEePBbI PACKIMHUBAIOUINI HAMNOJHUTENb NIEPEKAYUBAOT B
CTBOJI CKBA)KUHBI, IPUYEM BTOPOH pPACKIMHUBAIOIIUN HANOJHUTEIb COAEPKUT BTOPOH
W30TONHBIM MHAUKATOP, KOTOPBIN HE ABJISIETCS] PAAMOAKTUBHBIM, U IIPU 3TOM BTOPOU M30TOIHBIN

HHAUKATOP OTJIINYACTCA OT NMEPBOIrO U30TOIMMHOIO MHAUKATOPA,
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nojyueHne HaOopa IaHHBIX B CTBOJE CKBAXUHbI C NPUMEHEHHEM CKBAXHHHOTO
KapOTaKHOIO0 MHCTPYMEHTA I10CJIe TOTO, KaKk NepBhIi U BTOPON pacKIMHHUBAIOIINE HAOJIHUTEIN
NEPEeKaunBaIOT B CTBOJI CKBAKUHBIL, U

aHamu3 Habopa [aHHBIX JUIA ONpEAENIeHHs IIOJIOKEHHH TIepBOrO M BTOPOTO
PACKJIMHUBAIOIINX HAMOJIHUTENEH B MJIACTOBBIX TPELINHAX.

17. Criocob mo 1. 16, B koTOpoM aHaim3 HaOOpa JAHHBIX BKITFOYAET:

OTpezieNIeHNE BbIXO/1a 3JIEMEHTOB [IEPBOTO U BTOPOTO U30TOMHBIX MHIUKATOPOB;

ONpeAeNieHne TOro, 4YTO MEPBbIM PACKIMHMBAIOIIMN HAIMOJIHUTENb MPUCYTCTBYET B
IUIACTOBBIX TpPELIMHAX BOJHM3M NEPBOrO MHOXKECTBA NEPPOPALMOHHBIX OTBEPCTHH B CTBOJIE
CKBAKMHBI, 1 BTOPOH PacCKIMHUBAIOIIMN HAMOJHUTENb NMPUCYTCTBYET B IUIACTOBBIX TPEIHUHAX
BOJIM3U BTOPOTO MHOKECTBA NMEP(OPALIMOHHBIX OTBEPCTHH B CTBOJIE CKBAXKHHBI, KOTJA BBIXOJ
HJIEMEHTOB TI€PBOTO M30TONMHOTO HMHAMKATOpPAa YBEJNWYeH BOJM3M IEPBOTO MHOXECTBA
nepOpaMOHHbIX OTBEPCTHH W/MIM BBIXOX 3JIEMEHTOB BTOPOTO H30TOMHOTO HHIMKATOPA
yBeJIIUYeH BOJIM3M BTOPOrO MHOXKECTBA Mep(HOPaLlMOHHBIX OTBEPCTHI.

18. Crioco0 oneHkH rpaBUHHBIX (PUIIBTPOB WIIN TUIPABIMYECKUX Pa3PhIBOB C YCTAHOBKOH
IPaBUIHBIX (QHIBTPOB B CTBOJIE CKBAKUHBI, BKIFOUAFOIIUIL:

NEPEeKAYNBAHNUE NEPBOr0 PACKJINHUBAIOLIErO HAMOJHUTENS B CTBOJI CKBAXKHUHBI, TPUYEM
MEPBBIM PACKIMHUBAIOIINI HAIMOJHUTENb COAEPIKUT MEPBbIM M30TONMHBIN MHAUKATOP, KOTOPBIN
HE SIBJIIETCS PaJUOaKTUBHBIM;

nepekauynBaHue BTOPOTO PACKIMHHUBAIOLIErO HAMOJIHUTENS] B CTBOJ  CKBAKHUHBI,
OTHOBPEMEHHO WJIM TOCJIe TOTO, KaK MepBbIi PaCKIMHUBAIOIINUN HATIOJHUTENb ePeKaurBalOT B
CTBOJI CKBQ)XMHBI, NPUYEM BTOPOH PpACKIMHHUBAIOLINI HAIMOJHUTENb CONEPKUT BTOPOM
W30TOMHBIM MHAUKATOP, KOTOPBIN HE ABJISIETCS] PAJAMOAKTUBHBIM, U IIPU 3TOM BTOPON U30TOIHBIN
MHAUKATOP OTJINYAETCs OT MePBOro U30TOMHOTO HHANKATOPA,

NIOJIy4eHHE MEPBOro Hadopa JaHHBIX B CTBOJIE CKBAKMHBI C IPUMEHEHUEM CKBAKHHHOTO
KapOTaKHOT'O0 MHCTPYMEHTA I10CJI€ TOTO, KaKk MepBbIi U BTOPOH PacKIMHUBAIOIINE HAIOJIHUTEIN
MepEeKavnBaIOT B CTBOJI CKBaKUHBIL, U

aHaJM3 TepBOro HabOpa HAaHHBIX MJIST ONpPEIENICHHs ITOJIOKEHUH IMEPBOrO M BTOPOTO
PACKJIMHHUBAIOIIUX HAMOJHUTEIECH B 00IACTH IPaBUIHOTO (UIIBTPA B CTBOJIE CKBAKMHBI H/HITH B
HCKYCCTBEHHO OOpPa30BAHHBIX IUIACTOBBIX TPEIIUHAX.

19. Cniocob mo 1. 18, TOmOoNHUTENBHO BKIIFOYAFOIIIHIA:

NOJIy4eHHEe BTOPOro Habopa MaHHBIX C MPUMEHEHHEM CKBRXMHHOTO KapOTa)KHOTO

HHCTPYMEHTA N0 NEPECKAaYMBAHUSA IEPBOTO U BTOPOIO PACKIIMHUBAKOIINX HaHOHHHTeHefI; u
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CpaBHEHHE TIEPBOrO M BTOPOrO HAOOPOB AHHBIX JJISI OTMPENEICHUS TTOJIOKEHUH IEPBOTO
U BTOPOrO pPACKJIMHHMBAIOIIUX HAMOJHUTENeH B 00JacTH rpaBUHHOrO (QUIbTpa B CTBOJIE
CKBa)XMHBI W/WJIM B UCKYCCTBEHHO OOPA30BaHHBIX TPEIMHAX B TUIACTE.

20. Cnoco0 OLIEHKH HCKYCCTBEHHO OOpa30BaHHBIX TPEUIMH B CTBOJE CKBAKUHBI,
BKJIFOYAFOLIIMH

NOJIy4eHHE MepBOro Hadbopa JaHHBIX B CTBOJIE CKBAKUHBI C IPUMEHEHNEM CKBAKHHHOTO
UHCTPYMEHTA,

OJTHOBPEMEHHOE IepeKaunBaHUE TeKyded Ccpeapl ISl TUAPABINYECKOrO pas3pbiBa H
PACKJIMHHUBAIOIIETO HATIOJHUTENS B CTBOJ CKBAXXHHBI MOCJE TOTrO, KAK PErHCTPHPYIOT MEPBBIH
HaOOp MaHHBIX, NMPUYEM TeKyd4as cpefa Uil THAPABINYECKOTO pas3pblBa COMNEPKUT IEPBBIN
M30TOMHBIN UHIUKATOP, KOTOPBIM HE SIBJISETCS PaJMOAKTUBHBIM, W MPU 3TOM PACKJIMHUBAIOIINN
HAMOJIHUTENb  COAEPKUT  BTOPOH  HM30TOMHBIM  MHAMKATOP, KOTOPBIM HE  SBJIAETCS
PaTNOAKTUBHBIM,

HOJTy4eHHe BTOPOro Habopa JaHHBIX B CTBOJIE CKBKUHBI C IPUMEHEHHEM CKBAKMHHOTO
UHCTPYMEHTa IIOCJ€ TOro, Kak TEKydyl Ccpeay sl TUAPABIMYECKOro paspelBa U
PACKJIMHUBAIOLIUI HAIIOJHUTENb [IEPEKAYNBAIOT B CTBOJI CKBAKUHBI, U

CpaBHEHHE TIEPBOrO U BTOPOro HAOOPOB JAHHBIX JJISI ONPEAENICHUs MTOJIOKEHU I TeKyJeil
cpenbl sl THAPABIMYECKOTO paspbiBa C INPUMEHEHHEM YKa3aHHOTO pPACKIMHUBAIOIIETO

HAITOJITHUTEIIA.
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