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CIIOCOB U3BJIEYEHHUS KEPHA M3 BONKA CTPEJIAIOIIETO BOKOBOI'O
KEPHOOTBOPHHUKA JUJIA NHPPOBOI'O TOMOI'PAOHYECKOI'O OIITMCAHUA U
MPAMBIX YNCJIEHHBIX MOAEJTAPOBA HAI

ONUCAHUE

CChLIKA HA POACTBEHHYIO 3ASIBKY

[0001] CornacHO HacToOsiIIel 3asiBKe HCIPALIUBAETCSl NPUOPUTET B COOTBETCTBUHU C
3asBkoii Ha mareHT CoenuneHHoro KoponesctBa Ne 1807260.3, momannoit 2 mas 2018 r u
ozarnasneHHoi «Method for Extracting a Core from a Percussion Side Wall Core Bullet for a
Digital Tomographic Description and Direct Numerical Simulations», koTopasi BKJIIOYEHa B

HACTOSIIIUN JOKYMEHT MOCPECTBOM CCBhIJIKH BO BCEHl MOIHOTE.

3asiBieHne 00 HCCIeIOBAHUX WIH Pa3padoTKax, puHaHCHpYeMbIX H3 (he1epajibHOTO

OlKeTa
[0002] Henpumenumo.

IlpenmecTBYIOIHUNE VPOBEHDL TEXHUKH HACTOSIIEr0 H300peTeHust

[0003] Hacrosimee m3o0peTeHne B [IEJIOM OTHOCUTCSI K CHCTEMaM U CIIoco0aM MOy YeHHST
00pa3LioB NOA3EMHOr0 KepHa JUIsl aHau3a. bosee koHKpeTHO, HacTosIee H300peTeHNne OTHOCUTCS
K criocobam u3BJIedeHUs1 00pa3LoB MOA3EMHOIO KepHa u3 O0MKOB OOKOBOTO KEPHOOTOOPHMKA JUIS
NOCJIEAYIOLIEro aHAIN3A.

[0004] Dusnueckrie u meTpodU3MUECKHE CBOWCTBA IUIACTOB IMOA3EMHBIX TOPO
UCTIONIb3YIOTCS JUII OLEHKH KOJUIEKTOPOB YIJIEBOAOPONOB M CTpaTerdii pa3paboOTKH TaKHX
KoJuieKTopoB. OOpasmpbl WM KEPHbI IUIACTOB TON3EMHBIX IMOPOA MOIYT OBITh H3BJIEYEHBI C
MOMOINBI0  KePHOOTOOpHUKOB. Hampumep, KepH, OTOOpPaHHBIA CTPENSIOMUM OOKOBBIM
kepHOOTOOPHUKOM («PSWC»), MOKeT ObITh TIOJYYEH B PE3yJIbTaTe BBIMTYCKA IOJIOTO CHAPSIAA HITH
Oolika B OOKOBYIO CTEHKY CTBOJIa CKBa*KHUHBI, MPOOYpPEHHOTO B mom3eMHoM Iwiacre. OOpasen
MaTtepuaa IiacTa, 3aXBa4eHHbIH B OJOM LHUIUHpPE OofiKa, 3aTeM N3BIIEKAETCS HA IOBEPXHOCTh
s aHann3a. B gactHOoCTH, 0oOpaser M3BIEKAIOT M3 NUINHAPA OOMKa Ha TOBEPXHOCTH, a 3aTeM
MOZIBEPTAIOT JJA0OPATOPHBIM UCTIBITAHUAM JUTSl (PU3UUECKOrO aHAIN3A C IIEJIbI0 ONPENeICHUs €ro

du3nuecKux 1 nNeTpoPu3NUECKuX CBOMCTB.

Kparkoe pacKkpbITHEe HACTOSINEr0 H300peTeHust
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[0005] B HacTosieM IOKYMEHTE pacCKphITbI BapHAaHTBI OCYIIECTBJICHHS CIOCOOOB
U3BJIeUeHUs] O0pas3loB KepHa W3 OOiKa CTpessomero O0OKoBoro kepHootOopruka. CornacHo
OZIHOMY BapUaHTy OCYINECTBJIEHUS CrOCcO0 U3BJIeUEHHs KepHa M3 OOlKa CTpessomero OOKOBOro
KePHOOTOOpHUKA Uisi [HU(PPOBOro TOMOrpaUIecKoro OIMUCAHUS W MPSIMBIX YHCICHHBIX
MOJIEJIUPOBAHUI IPEyCMaTPUBAET MPOTAIKHBAHNE CBOOOTHOTO KOHIIA ITPOBOJIOKH MTPOBOJIOYHOM
el Yepe3 kepH. KepH pacronioskeH BHYTpH OOMKa CTPENsomero OOKOBOro KEpHOOTOOPHHUKA.
Kpome Toro, crnoco0 mpenycMaTpuBaeT MPUKpEIUieHne CBOOOMHOTO KOHIA K (DUKCHPYIOILIEMY
MeXaHH3My MPOBOJOYHON miibl. Croco0d Takke MpenycMaTpuBaeT Bblpe3aHue KepHa u3 Ooiika
CTpesIsIFoLIero GOKOBOro KepHOOTOOpHHKA. bosiee Toro, crnocod npeaycMaTpiBaeT yaajieHue KepHa
u3 OoliKa CTPeNsFoIero OOKOBOTO KEPHOOTOOPHUKA.

[0006] CornacHo apyromMy BapHaHTy OCYLIECTBIEHH CIIOCOO U3BJIeUEHHsI KepHa 13 Ooiika
cTpesironiero  OOKOBOro KEPHOOTOOPHHKA sl LU(POBOTO TOMOTrpadUUecKoro ONMUCAHUA U
NPSIMBIX YHUCJIEHHBIX MOAEIMPOBAHUN NPENyCMAaTPUBAET BLICBEPJINUBAHNE OTBEPCTHUS Ye€pe3 KEpH,
pacToNIOKEHHBI B OOiKe CTpensromero OOkoBOro kepHoorOopHuka. Kpome Toro, cmocod
npenyCcMaTpUBaeT MPOTaJKUBaHHE CBOOOIHOIO KOHLIA IPOBOJIOKU MTPOBOJIOYHOH MUJIbI Uepe3 KepH
yepe3 orBepctue. Kpome Toro, cnocod mpenycMarpuBaeT MpHUKperuieHne CBOOOTHOrO KOHLA K
duxcupyroeMy MeXxaHu3My IpoBOJOYHON muibl. Criocod Takke NmpenycMaTpHUBaeT BbIPE3aHUE
KepHa u3 0oiika cTpessromero 00KoBoro kepuoordopuuka. bosee Toro, cmocod nmpexycmarpuBaet
yaaJieHrne KepHa u3 0oiKa CTpessonero OOKOBOro KEpHOOTOOPHHKA.

[0007] CornacHo ere OMHOMY BapHaHTy OCYIIECTBIIEHUSI CIIOCOO W3BJICUEHUS KEPHA U3
Ooiika cTpensoiero 60KOBOro KepHOOTOOPHHUKA Jist LI POBOro ToMorpadu4ecKoro ONUCaHus U
NPSIMBIX YHCJIEHHBIX MOJAEIMPOBAHUH NpPEIyCMAaTpPUBAET pa3MeIleHHe OOWKa CTPEISOIIero
OOKOBOIO KEPHOOTOOPHHKA, B KOTOPOM PACTIONIOKEH KEPH, B ABTOMATH3HPOBAHHOM Y3JI€ JJIsl PE3KH
npoBoJiokoii. Kpome Toro, cnocod mpeaycMarpiBaeT Mpope3aHne BXOIXHON MPOPE3H ¢ MOMOILIBIO
NPOBOJIOKA aBTOMATHU3UPOBAHHOIO y3ja Ui pe3ku mpoBojiokoit. Kpome Toro, cmocob
NpeyCMaTpUBaeT BbIpe3aHHe KepHa H3 Ooika cTpensoumero OOKOBOTO KEPHOOTOOPHHUKA C
MIOMOIIBIO MPOBOJIOKM aBTOMATH3MPOBAHHOIO y3ja Ui pe3ku MmpoBosiokoil. Crmocod Takike
NpeyCMaTpUBAET yAaJleHHe KepHa U3 OOIKa CTPeIsIoIero OOKOBOro KEpHOOTOOPHHKA.

[0008] B BapuaHTax OCYILIECTBJEHHMs, ONUCAHHBIX B HACTOALIEM JIOKYMEHTE,
npeacTaBjicHa KOM6I/IHaL[I/I$I MNPU3HAKOB U XapPAKTCPUCTHK, MNPCAHAZHAYCHHBIX OJIA YCTPAHCHUA
Pa3InYHbIX HEAOCTATKOB, CBA3dHHbIX C ONIPEACIICHHbIMU YCTpOﬁCTBaMH, cucreMamMu u CHOCO6aMI/I,
HU3BCCTHBIMU U3 YPOBHA TEXHUKH. Brime 6I:>I.]'II/I AOBOJIbHO IMHPOKO H3JIOKCHbI TIPU3HAKU U
TEXHUYECKHE XaPAKTEPUCTHUKU PACKPBITBIX BAPHUAHTOB OCYLIECTBIIEHHs, YTOOBI MOXKHO OBLIO
JydIle MOHSTh TMOCJenyomiee noapodHoe onucanue. Pa3nuuHble XapakTepUCTHKH M MPU3HAKH,

OMUCAHHBIC BBIIIC, 4 TAKXC APYTUC, 6YI[YT OYUYCBUJIHBI CIICIUAJIMCTAaM B )_'[aHHOI\/’I 00JIaCTH TEXHUKHU
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HIOCJIe TIPOUTEHNUS CIEAYIOIIEro NOAPOOHOrO OMUCAHUS U OOPAIeHHs K PIIaraeMbIM YepTesKaM.
Crnenyer noHMMAaTh, YTO KOHLIENILUSI U KOHKPETHBIE PACKPBITbIE BAPUAHTHI OCYLIECTBICHUS MOTYT
OBITH JIETKO HCIIOJNIb30BaHbl B Ka4€CTBE OCHOBBI MU MOAU(UKAIMU WU Pa3paboTKH APYTHX
KOHCTPYKLIUM JJIsI BBIIOJIHEHUSI TE€X K€ LIeJIeH, YTO NMPEACTAaBIEHBbl B PACKPBITBIX BapHUaHTax
ocyuecTsieHus. Takxke CleayeT IOHUMATh, YTO TAKHE SKBUBAJICHTHbIE KOHCTPYKLIUM HE BBIXOIST

3a paMKH CYIMTHOCTHU U obbema IPUHIHUIIOB, PACKPBITBIX B HACTOALIEM NOKYMCHTE.

Kpatkoe onucanue puryp

[0009] /Inss monmpoOHOro  OMUCAHWS — PA3IUYHBIX  MJUTFOCTPATHBHBIX ~ BapPHAHTOB
OCyILIeCTBIIeHHsI fajiee OyIeT caesiaHa CChUIKa Ha TpuiaraeMble GUrypbl, Ha KOTOPBIX H300paskeHO
crenyonee.

[0010] Ha ¢ur 1 moxasaH BHI B NMEPCHEKTHBE PYYHOH MPOBOJIOYHOW MBI M OoiiKa
CTpeJsIFoIero OOKOBOTO KEPHOOTOOPHHKA B COOTBETCTBHM C BapHAHTAMH OCYINECTBIICHHUS
HACTOSLIETO N300PETEHHSI.

[0011] Ha ¢ur 2 mnoka3aH BHIO B MEPCIEKTUBE PYYHOH MPOBOJOYHON MMHJIBL,
n300pakeHHOM Ha Qur. 1, KoTOpasi pacnookeHa AJisl BBIPE3aHUs KepHa U3 OOWKa CTPEISIFOIIero
OOKOBOTO KEPHOOTOOpHHKA, H300pakeHHOro Ha ¢ur 1, B COOTBETCTBUH C BapHAHTAMH
OCYLIECTBJICHHsI HACTOSIIIETO N300PETeHUSI.

[0012] Ha ¢ur. 3 nokaszan Buz ¢ Topia 0olika CTpessromero OOKOBOro KepHOOTOOPHHKA,
M300pa’keHHOTrO Ha QUL 1, B KOTOPOM HaXOOUTCS KEPH.

[0013] Ha ¢ur 4 mnokasaH BuUI B MEPCNEKTHBE KEPHA, BBbIPE3aHHOrO u3 Ooiika
CTpENSAoLIero OOKOBOrO KEPHOOTOOpHHKA, H300pakeHHOro Ha ¢ur 1, B COOTBETCTBUH C
BapHAaHTAMMU OCYIIE€CTBIEHHs HACTOSIIIETO H300PETEHHSI.

[0014] Ha ¢ur S5 mnokazaH BuUI B TNepClNEKTHBE OOWKa CTPENSIOmEro OOKOBOIro
KEepHOOTOOPHHKA C BXOHHOH MPOpE3bl0 B COOTBETCTBHM C BapUAHTAMH OCYIIECTBICHHS
HACTOSILIETO N300PETEHMSI.

[0015] Ha ¢ur 6 mnoka3aH BuJ B TNepCNEKTHBE OOWKa CTPENsIomero OOKOBOro
KepHOOTOOPHHKA C KEPHOM, HAXOASALIMMCS B HEM, PA3MELIEHHOTO B aBTOMAaTU3UPOBAHHOM Yy3Ji€
U151 pE3KH MPOBOJIOKO B COOTBETCTBUH C BAPHAHTAMU OCYLIECTBIICHUS HACTOSILETrO N300 PETEeHUsL.

[0016] Ha ¢ur 7 mnoka3aH BuI B TNepCIEKTHBE OOWKa CTPENSIOmero OOKOBOIO
KepHOOTOOPHHKA U KEPHA, YIAJIEHHOro U3 00iiKa, B COOTBETCTBUH C BAPHAHTAMHU OCYIIECTBICHHS
HACTOSLIETO N300PETEHHS.

[0017] Ha ¢ur 8 mnokasaHa WUIFOCTpaTHBHAs OJIOK-CXeMa, Ha KOTOPOHW H300pakeH
BAPMAHT OCYLIECTBJICHHs crocoba TmoJyueHus: kepHa u3 Oolka CTpeNsomero OOKOBOTO

KepHOOT60pHI/IKa B COOTBCTCTBUU C BApHUAHTAMU OCYHICCTBJICHUA HACTOALICTO H306peTeHI/I$[.
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[0018] Ha ¢ur 9 mnokasaHa WUIFOCTpaTHBHAs OJIOK-CXeMa, Ha KOTOPOHW H300pakeH
BAPHAHT OCYLIECTBJICHHs Ccrocoba ToNyueHus: kepHa u3 Oolka CTPeNsomero OOKOBOTO
KEPHOOTOOPHHKA B COOTBETCTBUH C BAPUAHTAMHM OCYIIECTBJIEHHUS] HACTOSIIIETO H300pETeHMSI.
[0019] Ha ¢ur 10 mokazaHa WUTFOCTpaTHBHAs OJIOK-CXeMa, Ha KOTOPOW H300pakeH
BAPUAHT OCYLIECTBIEHHs Crmocoba TOJy4eHus: kKepHa u3 Oolika CTpensrouero OOKOBOTO

KepHOOT60pHI/IKa B COOTBETCTBUU C BapUaHTaAMU OCYIIECTBJICHUA HACTOALIETO I/1306peTeHI/ISI.

HOZIDOﬁHOC PACKPbITHEC NPEANOYTHTEC/JAbHbBIX BADHAHTOB OCYIIICCTBJICHUS

[0020] Cnenyroiee onucaHne HampapieHO HAa pa3jMYHbIe WIIIOCTPATUBHbIE BapPUAHTHI
ocymecTBieHusi. OIHAKO CIENUANUCTy B JAaHHOW obOmactu OymeT MOHSATHO, YTO NPHUMEPH,
PACKpBITBIE B HACTOSIIIEM JOKYMEHTE, O0Jamar0T LIMPOKHM NPUMEHEHHWEM, W YTO OMNHCAHUE
moOOro BapuaHTa OCYLIECTBICHHUS NMPEIHA3HAUYEHO TOJIBKO JUIS WILIFOCTPALIMH 3TOTO BapHaHTA
OCYILECTBJICHUS, U HE IPEAHA3HAUYEHO JJIs PEATIONOKEHHS, YTO 00BEM HACTOSLIETO H300PETEeHNS,
BKJIFOUasi popMyIity H300peTeHHsI, OrPaHUYNBAETCS STUM BAPHAHTOM OCYIIECTBICHHUS.

[0021] OnpeneneHHble TEpMUHBI HCIONB3YIOTCSI B HUXKECHENYIOLIEM OINUCAHUU MU
dbopmye nzo0perenust st 0003HAYeHUsT KOHKPETHBIX MPU3HAKOB TN KOMIIOHEHTOB. Kak Oyner
NOHSTHO CIIELHUAJIUCTY B JaHHOW OOJNACTH TEXHHMKH, OAMH M TOT K€ NMPU3HAK WJIK KOMIIOHEHT
MOKET Ha3bIBaThCsI IIO-Pa3HOMY. B 3TOM TOKyMEHTE He fienaeTcst pa3Iuyns MexX1y KOMIIOHEHTaMU
WY MIPU3HAKAMH, KOTOPbIE OTIMYAOTCS 10 HA3BAHUIO, HO He N0 QYHKIMAM. DUrypsl H300paskeHbl
0e3 coOmonenust mMacmraba. HekoTtopeie mpu3HAKM M KOMIIOHEHTBI B HACTOSIILEM JOKYMEHTE
MOTYT OBbITh MOKA3aHBbI B MPEYBEINYEHHOM MaciuTade MM B HECKOJIBKO CXeMaTH4eckol Gpopme, a
HEKOTOpbIe JeTaly TPAJULMOHHBIX 3J€MEHTOB MOTIYT OBITh HE MOKa3aHbl JUIA SICHOCTU H
KPaTKOCTH.

[0022] Ecau u3 KOHTEKCTa HE cienyeT 00paTHOe, BCE yYKa3aHHbIE B HACTOSIIEM JJOKYMEHTE
JMaTra30HbI TOJKHBI HHTEPIIPETUPOBATHCS KAK BKJTFOUAIOIIUE UX KOHEYHbBIE 3HAYSHHSI, & OTKPBIThIC
JMarna30Hbl CIEAYeT UHTEPIPETUPOBATh KaK BKJIIOYAIOIINE TOJBKO KOMMEPUYECKH MPAKTHUECKUE
3Ha4eHusl. TOYHO TaK JK€ BCE CIHCKH 3HAYEHUH CIIENyeT paccMaTpuBarh Kak BKJIFOYAOLIHE
NPOMEKYTOUHBIE 3HAUEHHsI, €CJIM KOHTEKCT He YKa3bIBaeT Ha 0OpaTHoe.

[0023] B cnenyromem oOcy:kneHUH U B popMysie H300peTeHUS TEPMUHBI « BKIFOUAFOIIIAN
U «COmep’Kallui» HCHOJB3YIOTCS B OTKPBITOM CMBICIE€ U, TakKUM O0pa3oM, JOJDKHBI
UHTEPIPETUPOBATHCS KaK O3HAYAIOIIUE «BKIFOUAsi, HO Oe3 orpanndenus». Kpome Toro, TepMuHbI
«COENUHATHY WIH «COEOUHSIET» NpeNHa3HaueHbl UIi OOO3HAUYEHUs] OMOCPENOBAHHOIO WU
HETIOCPEACTBEHHOTO COeMUHEHHs. TakuMm 00pa3oMm, €CiIM INepBO€ YCTPOHCTBO COEOUHEHO C
BTOPbIM yCTPOHCTBOM, 3TO COEAMHEHHE MOXET OBbITh OCYIIECTBIEHO C IOMOLIBIO

HEMMOCPEACTBEHHOI'O 3alCIIIICHUA MEKIY ABYMsL yCTpOﬁCTBaMH WJIn C MMOMOIIBIO



5

OMOCPEIOBAHHOTO COEUHEHMs, KOTOpPO€ YCTaHABIMBAaeTCA Yepe3 Jpyrue yCTpPOMICTBa,
KOMIIOHEHTBI, y3Jbl U coenuHeHus. Kpome Toro, mcnosjb3yeMble B HACTOSIIEM JOKYMEHTE
TEPMHUHBI «OCEBOW» U «B OCEBOM HAIPABIEHMHU» OOBIYHO O3HAYAIOT BIOJNb WM NAapajuIeNbHO
OTpeiesIeHHON OcH (HampuMep, LIEHTPAJbHOW OCH KOPIyca MJIM OTBEPCTHA), B TO BpeMs Kak
TEPMHUHBI «PaJUAIBHO» U «B PAJUAIBHOM HAINpaBIeHUU» OOBIYHO O3HAYAIOT NMEPHEHIUKYISIPHO
onpeneneHHol ocu. Hanmpumep, oceBoe pacCcTOSHHE OTHOCUTCS K PACCTOSHMIO, U3MEPEHHOMY
BIOJb WM MapajuieIbHO OCH, a paJuajibHOE PACCTOSHHUE O3HadyaeT PacCTOSHHE, M3MEPEHHOE
NEePIEHIUKYIISIPHO OCHU. McTonb3yeMble B HACTOSIIEM JOKYMEHTE TEPMHHBI KIIPUOTH3UTEITIBHOY,
TPUMEPHOY, «T10 CYINEeCTBY» U T. I. O3Ha4ar0T B npexaenax 10% (T. e. muroc win munyc 10%) ot
NPUBENEHHOTO 3HaueHus1. Takum 0Opa3oM, HapuMep, YKa3aHHbIH yroJ «pumMepHo 80 rpaaycoBy
O3Ha4aeT yroJj B Auamnas3oHe oT 72 rpaaycos a0 88 rpaaycos.

[0024] Hacrosimee w300pereHne Oyaer OMHUCAaHO B CBSA3M C €ro BapUaHTaMU
OCYIECTBJIEHUs, & IMEHHO KaK Peajii30BaHO B criocode monyueHus: odpasia MOpOIbl, TaKkKe
Ha3bIBAEMOT0 00pa3LOM KePHA WIJIM KEPHOM, JJIsl HCTIOJIb30BAHUS B aHAJIN3€ METOIOM LI poBOTro
YHUCJIEHHOTO MOJEJMPOBAHUS CBOWCTB TMOPOIBI, M3 KOTOPOM 3TOT oOpaszer; Obul OTOOpaH,
MOCKOJIBKY TIPEATIONIATaeTCs, YTO HACTOSAIIee H300peTeHNE MOXKET ObITh 0OCOOEHHO MOAXOISIINM B
Takoi odnactu mpuMeHeHusi. OQHAKO MPENAIONIAraeTcs, 4TO HACTosIIee N300peTeHIEe MOKET OBITh
NOAXOMSAIIMM M LEeJeCOOOpa3HbIM B JIPYTUX OONACTAX NPUMEHEHMs, NOMHMO TeX, KOTOpbIE
ornucaHsl B HactosimeM u3oOpereHHH. COOTBETCTBEHHO, CIEAYeT NMOHUMATh, YTO CIENyoLIee
OMUCAaHUE MPEJOCTABIAETCS TONBKO B Ka4€CTBE NIPUMEPA U HE MPEAHA3HAYEHO AJIs1 OTPAHUYECHUS
UCTUHHOTO 00BeMa 3asIBIISIEMOTO H300pETEeHUs.

[0025] BapuaHTbl OCYIIECTBJICHUS HACTOSIILEr0 H300PETeHUs] OTHOCSTCS K OTOOpY
00pa3LoB Marepuala IiacTa, KOTOpble TAKXKe HAa3bIBAIOTCS KEPHAMHU WM 00Opa3LaMH KepHa, U K
WX aHAJIU3Y MyTEM MPsIMOTO YUCIEHHOTO MOIENIUpOBaHust. Takum o0pa3om, MpearnonaraeTcsi, 4To
BAPUAHTBI OCYINECTBJICHUS HACTOSINEro M300pETeHUs MOTYT ObIThb MPUTOAHBIMH MpH OTOOpE
00pa3LoB W3 MOA3EMHBIX IUIACTOB, BAKHBIX JJII Pa3BeOKU M JOOBIMH YIJIEBOIOPOAOB. bonee
KOHKPETHO, MPENArNoaraeTcs, 4Tto mopoaa (moponbl), U3 KOTOPOH MOTryT ObITh OTOOpaHBI 3TH
00pasupl, COOTBETCTBYIOT ILIACTAM, JOCTYITHBIM JUIsl HA3€MHBIX HJIM MOPCKHX OYpOBBIX CHCTEM,
KOTOpBIE HCHONB3YIOTCS Uil JOOBIMM YIJIEBOAOPONOB, BOABI M T. 1. M3 3THUX IUiacToB. Ha
ONTUMH3ALHIO OTNepaLii Mo AoObe He()TH U ra3a B 3HAYUTEIBHOH CTETIEHH BIUSIOT CTPYKTypa
U (Qu3HYecKkne CBOWCTBA 3THUX IUIACTOB MOA3EMHBIX Mopox. OOpasipbl, MOJYYEHHbIE COIIACHO
BAPUAHTAM OCYINECTBJICHHS HACTOSLIETO PACKPBITHS, MOTYT OBITh NMPUTOAHBI JUISI MOHUMAHHS
5TUX CBOWCTB ILIACTOB.

[0026] BapuaHTbl OCYIIECTBICHHS] HACTOSINErO HM300pETEHUs OTHOCATCS K crocobam

U3BJIEYEHUS] KEPHOBOTO Marepuaja u3 Ooika ¢ KEpHOM, OTOOPAaHHBIM CTPENSIOUINM OOKOBBIM
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keproorOopHuKoM (PSWC), mtst iudpoBoro Tomorpaduueckoro OmucaHus U MPsIMbIX YHCIIEHHBIX
moznenuposanuil. PSWC nony4aroT B pe3ysbrare BbITyCKa MOJIOro CHapsiaa Win Ooiika B OOKOBYIO
CTEHKY CTBOJIa ITOJ3€MHON CKBa)KMHBI. Marepuaj miacTa, 3axBaueHHbI B LUIMHApPE OOiKa,
YAEP>KUBAETCS M 3aT€M U3BJIEKAETCS HA MTOBEPXHOCTh. 3aTeM, Marepuajl WIN KepH, KaK IMpaBuio,
AOCTalOT U3 OOiKa MyTeM MeTONa BBITAIKWBAHMS W/WIN BbIAABIMBAHMS O€3 BBIPE3aHHs KEepHA.
DTOT METOA M3BJIEYEHUs] KEPHA, XOTS U SIBIAETCS OBICTPBIM, He rapantupyeT (1) CTpyKTypHOI
LIEIOCTHOCTU KepHa (M3-3a nedopMaiiu kepHa), win (2) XMMUYECKOM LEJOCTHOCTH KepHa (13-3a
CMeLIMBaHUsl KepHa ¢ OypoBbIM pacTBopoM). Takum oOpas3om, wH(POpMAIMs, MONyYeHHAs W3
NOCJIEAYIOLIETO aHajn3a KEpHA, KaK MPABWIJIO, OrpaHUueHa, Oyay4yd KaueCTBEHHOH MO CBOEH
NpUpOe, HATPUMeEp, MPEACTABIsIET COOOH CTAaTMCTUYECKHE TOKA3aresu 3epeH (T. €. Ja3epHbIH
rpanyiaoMerpudecknii aHanu3, «LPSA») m xumundeckwii cocraB (peHTreHoau(ppaKIMOHHBINA
meron, «XRD»), pe3ynbrarbl 00OMX W3 KOTOPBIX MOTYT OBITh MCKaXKEHbI H3-3a 3arps3HEHUS
OypOBBIM PacTBOPOM.

[0027] BapuaHTbhl OCYIIECTBICHHS HACTOSINETO HM300pETEHUs OTHOCSATCS K crocobam
U3BJIEUCHUS] KepHa U3 Ooiika. PackpeiTbie criocoObI MO3BOJSIOT M3BJIEKATh KEPH CO CHIKEHHEM
pHCKa TIOBPEXAEHUS KEPHA 1O CPABHEHUIO C JPYTMMH METOAAMH W3BIIEUEHHs (HampuMmep,
METOJAMH BBITAJIKMBAHUS W/WIH BblnaBiuBaHus). [locie u3BiedeHNs: MOXKET OBITh BBIMOJIHEHO
UCCIIeIOBAHNE/aHAIN3 KEPHA C UCIONb30BAHHEM ONTHYECKUX M PEHTTEHOBCKHUX METOOB
(Hanpumep, kommbroTepHas mukporomorpadus «uCT»). Kpome Toro, Moxker ObITH BBINOIHEH
aHayu3 ToMorpaduyeckux n300paXkeHui kepHa (HampuMep, B CiIydae HapyILIeHHOW CTPYKTYpHI)
ISl TIPENOCTABICHUS] OMNMCAHUsI CTAaTHCTUYECKUX TMokasarened 3epeH. Tomorpaduueckue
m3o0paxenus: (Hanpumep, LH(POBbIe H300paKEHHsI) MOTYT HCIOJNB30BAThCS B IMPSIMBIX
YUCIeHHbIX  MonenupoBaHusx  («DNS»)  ana  monyuenuss — meTpou3HMUECKUX U
TUAPOIUHAMUYECKIX CBOHCTB KepHA.

[0028] DNS cBoiictB Marepuana HCXonsd U3 LUQPPOBbIX H300paKEHUH MOPOIBI
npeacTaBiIsieT COoOOM TEXHOJOTHMIO OIpEeNeNieHHsT Marepuaita M NeTpoPHU3MUecKUX CBOWCTB
obpazios moponsr/kepHoB. CormacHo DNS wusobpaxkeHne KepHa, MOJMYYEHHOE METOIOM
PEHTTeHOBCKOW ToMorpaduu, UCHOJB3YeTCs Uil CO3MaHusl LU(PPOBBIX  M300paKEeHHUIA,
XapakTepU3yIOLNX 3TOT oOpazen. 3areM K LUPPOBBIM H300pAKEHHUAM MNPUMEHSIETCS
BBIYUCIUTENbHBI ~ KCIIEPUMEHT  JJII  MOAENUPOBaHUA  (PpU3MUeCKuX/meTpoPpu3nIECKIX
MEXaHU3MOB, C MOMOIIBI) KOTOPBIX MOXKHO M3MEPUTh (pusndeckue/meTpousnieckne CBOMCTBA
kepHa. C HCIOIB30BaHNEM NPSIMOTO YUCIEHHOTO MOICITMPOBAHNUS MOTYT OBbITh OIPEeNIeHbI TAKHE
CBOWCTBa K€pHA, KaK, HalpUMep, MOPHCTOCTb, a0CONIOTHAs MPOHUIAEMOCTb, OTHOCHTEJbHAS
NPOHULIAEMOCTb, TUIACTOBBIM KO3 PHULMEHT, MOIYJIN yIpyrocTu u T. 1. B vactHoctu, DNS moxer

OLCHUBAThb CBOICTBa MAaTCpUaIOB PA3JIMYHBIX TUIIOB IF'OPHBIX TOPOI, TAKUX KaK IVIOTHBIC Ia30BbIC
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NECKH WJIM KapOOHAaThl, B TEUEHHE IEPHOa BPEMEHH, KOTOPBIH CYIIECTBEHHO KOpOUe, 4YeM
TpeOyeMBblil 1JI1 COOTBETCTBYIOMINX (pr3HuecKux n3mepenuii. Kpome Toro, B COOTBETCTBUU C 3THM
METOZIOM HCHBITaTeIbHOE O0OPYAOBAaHHE HE MCIIONb3YEeTCs] B TEUEHHE UINTENIbHBIX IEPHONOB
BPEMEHH, ITOCKOJIbKY aHAJIOTUYHbIE YHUCIEHHbIE YCIIOBUS (PU3NIECKOTO SKCIIEPUMEHTA MOTYT OBIThH
HEMEJUICHHO NPUMEHEHbl C IOMOIIBI0 IMPOrPAMMHOIO OOECHEeYeHUs! Uil KOMITBIOTEPHOTO
MOZIETTMPOBAHUSI.

[0029] BapuaHThl OCYyINECTBIEHUS HACTOSALIETO H300PETEHHsS] OTHOCSTCS K CHOCOOY
U3BJIEUYEHUs] KepHAa M3 OOlKa, MpeaycMaTpUBAIOIIEMy HECKOJbKO CTamuii. MIumrocTpaTUBHBIM
Croco0, MpeayCMaTpUBArOIIUN HECKOJIBKO CTAIHiA, BBIMOJHSIOT ciaeayromuM odpasom: (1) 6oek ¢
PSWC ounmarot ot m30bITOYHOrO OypOBOTO pacTBOpa IJIsl CBEACHUS K MUHUMYMY 3arpsi3HEHHS
KEPHOBOTO MaTepuaja B MeCTe H3BJeUeHHs;, (2) pEeXyILIYI0 IMPOBOJIOKY pa3MepoOM MEHee
MIJUTHMETPA BBOAST MEKAY MOBEPXHOCTHIO BHYTPEHHEH CTEHKH OOHKa U KEPHOBBIM MaTe€pHaioM
3a cueT mudO a) Mpope3aHusi BXOIHOM NMpope3u B OOKe BIOJIb MPONOJbHON OCH C UCTIONB30BaAHUEM
aJIMa3HOTO PEe3Ua/IPOBOJIOYHON MUJIBL, b) BCTAaBKM CBOOOAHOTO KOHLA PEXYINEH MPOBOJIOKH
HETIOCPEACTBEHHO B 00K MO0 €) MCIIONB30BAHUS TPEABAPUTEIBHO BBICBEPICHHOTO OTBEPCTHUS
pa3MepoM MeHee MIULIMMETpPa C Mocienyroeli ¢pukcarmel IpoBOJOKA Ha NMPOBOJIOYHON IHIIE
WIN PY4HOU muiie; (3) KepH PexXyT HeNPEPhIBHO WIIM MOCTENEHHO ¢ HEOOIbLINM YCHIIHEM BIOJb
BHYTPEHHEH MOBEPXHOCTU OOMKa, YTOOBI BEKTOP CHUJIbI BCEAA MPOXOAMII IMIOYTH O KacaTeIbHON
1 ObUI HampaBJIeH Ha CTEHKY UL CBEJEHHs K MMUHUMYMY BpP€3aHUS B K€PH U MAaKCHMaJIbHOTO
YBEJIMUEHUs] U3BJIEKaeMOro oobema; (4) mocie 3aBeplIeHHs] KOJbLIEBOTO paspes3a (Harmpumep,
nocyie mnoBopora Ooiika Ha 360°), KEPH OCTOPOKHO MEPEHOCIT HAa YHCTYIO IMOBEPXHOCTb H
BPYYHYIO OTZEJISIIOT OT OCTaBIIErocsi OypOBOIo pacTBopa (Hampumep, U3-3a 3arpsi3HeHNs1 OypOBbIM
pactBopoMm); (5) u3BNEUEHHBIH KEPH UCCIAESAYIOT BU3YAIbHO U C TIOMOLIBIO METONIA PEHTTEHOBCKOM
ToMorpaduu, 1 OO0 JENAT Ha YacTH, MO0 UCTIoNb3ytoT HenukoM st uCT-ckanuposanust; u (6)
MOJTyYEHHYIO B Pe3yJIbTaTe TOMOIPAMMY AEJIST HA CErMEHTBI U UCTIONB3YIOT 1yt DNS.

[0030] Ha ¢ur 1 moka3an BapuaHT ocyuiecteierus Ootika 100 ¢ kepHOM, OTOOpPaHHBIM
cTpensiroruM 60koBbIM KepHOOTOOpHUKOM (PSWC). CormacHo 3TOMy BapHUaHTY OCYIIECTBIICHHUS
6oexk 100 siBysIETCS B LIEJIOM LIFUIMHAPHYECKUM H XapaKTepU3yeTCs IEHTPAJIbHOMN HWITH MPOIOIbHON
ocbto 103, mepBbIM OTKPBITBIM KOHLIOM 104 1 BTOpBIM OTKpPBITEIM KOHLIOM 106. OTBepcTHe WiH
npoxon 102 mpoxoauT B OCEBOM HANpaBJIEHUH OT NepBoro konua 104 k sropomy koHLy 106.
IIpoxon 102 ompenensier kamepy WU MOJNOCTb, B KOTOPYIO 3aXBaTbIBAETCSl KEPH U3 Marepuasa
iacta (Harpumep, kepH 114, moka3aHHbIi Ha ¢ur. 3).

[0031] Ha ¢ur. 1 Takke usoOpaxena nposonounas muia 108, coneprkamas U-oOpa3Hblii
xopryc 109, pyuky 111, HenogBmkKHO HpUKpEIUIEHHYXO K kopmycy 109, u mpomonrosaryro

npoBoioky 110 (Hampumep, MPOBOJIOKY pa3MepoOM MeHee MIIIJIMMETPA), KOTOpasi IPOXOAHT Yepes3
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oreepcrre B kopmyce 109. IIposonoka 110 xapakTepusyercst HaTu4reM CBOOOITHOrO KoHIa 112 u
3aKpeIuIeHHOro KoHna 115, nmpoTuBononokHoro cBobogHoMy KoHIy 112. 3akperuieHHbIH KOHel
115 HenoaBmwkHO NpuKperieH K kopnycy 109, a cBobomubIl koHen 112 mpukperuieH K KopIycy
109 ¢ BO3MOKHOCTBIO OTCOEAMHEHHs ¢ MOMOLIbI0 (pukcupyromero mexanmsma 113 (wa ¢ur 1
cBOOOIHBIM KOHEL| He MpuKperuieH k koprycy 109). CrnenyeT OTMETHTh, YTO ISl PE3KU MOXKET
UCIIONIB30BAThCSl Py4YHAs] MPOBOJIOYHAs Mmuia (Kak NMokasaHo Ha ¢ur 1) miam aBromMarudeckas
IPOBOJIOYHAS NI (HE pydHast).

[0032] Ha ¢ur. 2 mpososioka 110 mokazana mpoxozsiiel udepe3 mpoxom 102 3a cyer
BCTABKH U MPOJBHKEHUSI CBOOOTHOTO KOHLA 112 B OCeBOM HarpasieHHH (OTHOCUTENBHO ocu 103)
yepe3 OTKphIThie KOHIbI 104, 106 u xepH 114, pacnonoxennsiii B npoxone 102. CornacHo a3ToMy
BapHAHTY OCYILIECTBJIeHHs cBOOOMHBIN KoHell 112 mpoBosioku 110 MOTHOCTHIO MPOTAIKUBAETCS B
OCEBOM HampasjeHuu uepe3 kepH 114 (or mepsoro konma 104 x Bropomy koHumy 106) mo
TPAEKTOPHUH, KOTOPasi MPOXOAUT B PaJUajbHOM HAIPABJICHUM BO3JIE BHYTPEHHEW MOBEPXHOCTU
118 (mampumep, Touka 116, koTOpas pacrojio)keHa BHYTPU KepHa 114 M KOHTakTHUpyeT C
BHYTpeHHel noBepxHOcThi0 118 Ooiika 100, kak moka3aHo Ha ¢ur 3). Ciaenyer OTMETUTh, YTO
cBoOoxHbIi koHel 112 mposonoku 110 MOXKHO MPOTOIKHYTH (32 CHET KECTKOCTH NpoBoIoku 110)
yepe3 kepH 114 Tonpko B TOM ciydae, eciu kepH 114 sBiasercss AOCTATOYHO MSITKUM AJIs
NPOXOKAEeHUsT MpoBosioku 110 depe3 Hero, WM €ClIM UMEETCs JOCTATOYHBbIA CIOH OypoBOro
pacTBopa, KOTOPbIi OKpy»kaeT kepH 114. AnbrepHaTUBHO, €Ciu KepH 114 He sBseTCs AOCTAaTOUHO
MSTKUM (T. €. CIIMILIKOM TBEPAbIH IJI MPOTAJKUBaHUs MpoBosioku 110 yepes Hero), To cHauana
MOKHO BBICBEPJIUTH OTBEPCTHE (HAIIPUMED, OTBEPCTHUE Pa3MEPOM MEHEE MIUIJIIMETPA) Yepe3 KepH
114 psimom ¢ BHyTpeHHeW moBepxHOCThO 118 B Touke 116, mokasanHoii Ha ¢ur 3. Cnenyer
OTMETHTB, YTO TOuKa 116 mpencrasniseT TOUKy BBOma CBOOOAHOro KoHma 112, a Takke MOXET
oroOpaskaTh OTBepcTHE, OOpa3OBAaHHOE B pe3yJbTare BbICBEPJIMBAHUS, WJIH OTBEPCTHUE,
MOJIy4eHHOE B pe3ysbTare MpoTankuBaHus rpososioku 110 uepes kepH 114. Crnenyer noHUMars,
YTO NPOLECC NPOTAIKUBAHUS MPOBOJIOKU Yepe3 KepH 114 uin BbICBEPIUBaHUS OTBEPCTHS YePE3
kepH 114 B nenom He HapyLuaer CTpykTypy kepHa 114 u He nospexaaet ero. [locne nponyckanus
npoBosioku 110 uepe3 kepH 114, cBobomubii koHen 112 mposomoku 110 mpuKperusioT K
bukcupyromemMy Mexanusmy 113, kak mokasaHo Ha ¢ur. 4, a 3aTeM NPOBOJOYHYK Mty 108
UCTIONB3YIOT AJIs BeIpe3aHust kepHa 114 u3 Goiika 100.

[0033] Kak moka3ano Ha ¢ur. 2 1 3 ¥ KaK H3JI0KEHO B COOTBETCTBYIOLIEM ONMCAHHH BBIIIE,
npososioka 110 mpoxonut dyepe3 kepH 114 B pesynsrare mpoTaTKUBaHUsI CBOOOIHOTO KoHLa 112
4epes3 OTKpbIThie KOHIIBI 104, 106 1 kepH, pacnionoskeHHbIN B npoxone 102. OqHako, Kak MOKa3aHo
Ha Qur. 5, COrIacHoO APyruM BapHaHTaM OCYLIECTBIEHHs poBosoka 110 MokeT ObITh MponyIeHa

yepe3 kepH 114 yepes BxomHyr mpopes3b 120, mpopes3aHHyr0 (C MOMOIIBIO MHJIbI, TAKOH Kak



9

npoBosiouHast muita 108) B paanaibHOM HampasieHUH uepes 6oek 100 (BMECTO MpoOTanKHBaHUSA
npososioku 110 uepes kepH 114 nnu BeicBepauBanHus orBepcTrs B kepHe 114). CormacHo 3Tomy
BAPUAHTY OCYLIECTBJIEHUs] BXOAHas mpope3b 120 opuentupoBaHa napasuienpHO ocu 103 u
NPOXOAUT B paguajbHOM HANpaBIE€HUU OT BHEUIHEHd noBepxHocTU 117 Kk BHyTpeHHEH
nosepxHocty 118. 3a cuer Hannuus BxogHo# npopesu 120 npoosoka 110 (cBoOGonHbIi koHer 112
KOTOPOH MpPHKPEIUIeH K (UKcHUpyromeMy MexaHusmy 113) Moxer mpoxXoauTh B pagualibHOM
HarpaBjeHun 4depe3 Ooexk 100 u B kepH 114, pacrnonokeHHbId BHyTpu mnpoxoma 102, 4ro
o0ecrieunBaeT Mocueayroee u3BjaedeHne kepHa 114.

[0034] Ha ¢ur 8 mokazan BapuwaHT ocymiecTBieHus crnocoda 130 ynmanmeHus kepHa
(manpumep, kepHa 114) u3 Ooiika (Hanpumep, Ootika 100). [yt SICHOCTH U Pa3bsICHEHUs CIIOCO0
130 Oymer ommcaH CO CChUIKOW Ha u3BjiedeHue kepHa 114 u3 panee ommcanHoro Ooiika 100.
Onnaxko B nenom crnocod 130 MOXKeT NCTIONB30BaThCsI C APYTHMHU KepHAMH U OOHKaMH.

[0035] Crniocob 130 Haumnaercs ¢ 610ka 132, B koTopom 60ek 100 cTpesiroero O0KOBOro
KEPHOOTOOPHHUKA YUCTAT JJISl yOAJeHus ¢ Hero OypoBoro pactsopa 124 B memsix CBEOEHHs K
MHUHHMYMY 3arpsisHeHust KepHa 114 Bo Bpemst n3BiieueHus1/BpITacKuBaHus kepHa 114 u3 6oiika 100.
3arem cnioco6 130 mponosskaercs B 61oke 134, B koropom cBoOonHbIi koHen 112 mpososoku 110
(mpoBonounoit muisl 108) mporankusatoT uepes nmpoxox 102 u xkepH 114, pacnonoXeHHBIH B HEM,
IyTeM MPOABHKeHUs cBOOOAHOTO KOHIA 112 uepes koHipbl 104, 106 Gofika 100, kak mokaszaHO Ha
¢ur. 2. CormacHO 5TOMYy BapuUaHTy OCYLIECTBIEHHs CBOOOAHBIN KoHen 112 BHauane
MPOTAJKUBAIOT Yepe3 kepH 114 B Touke 116, pacnonokeHHON B paAualbHOM HAIIPaBJIEHUU BO3JIE
BHyTpeHHeH mnosepxHocTH 118 Ooiika 100, Takum oOpazom, 4ToObI mpoBosiouHast muia 108
KOHTAaKTHpOBaja C BHYTpeHHel mnoBepxHOCTbiO 118. Ilepexomum k Onoky 136, Ha koTOpoM
npoBoJiouHyto mty 108 mponsurarot depes kepH 114 u koHubl 104, 106 Goiika 100, cBOOOIHbII
koHer 112 mpodHO TPUKPEIoT K npoBosoyHol mute 108 ¢ momompio (ukcupyromero
mexanusMa 113. Cnocob 130 mpomomxaercst B Ojoke 138, Ha KOTOPOM OCYIIECTBISIIOT PE3KY
BIIOJIb BHyTpeHHel noBepxHocTH 118 Goiika 100, kak mokasaHo Ha ¢ur. 4, 1y Co3maHus pa3pesa,
KOTOpBII mpoxoauT Ha 360° Bnomb BHyTpeHHe# mosepxHocTH 118 Ooiika 100, kak MOKa3aHO Ha
¢ur. 3. C momomprd NpoBOJOYHOH mruibl 108, 3aKkpemieHHONW MOCPEenCTBOM (DUKCUPYIOLIETO
MexanusMa 113, pesky BBINOJHSAOT MO MyTH, KOTOPBIM MPOXOAUT MO CYLIECTBY MO KacaTeIbHON
WK TI0 KacaTeJbHOW K BHYTpPeHHeH moBepxHOCTH 118, 4TOOBI CBECTH K MUHUMYMY BpE3aHHE B
kepH 114 u Goek 100, u, TakuM 00pa3oM, MAKCUMAJIbHO YBEJIMUNUTh H3BJIEKAEMbIIl 00BEM KepHa
114. ITocne 3aBepieHus paspes3a Ha 360° kepH 114 ynamsator u3 Ooiika 100 B Onoke 140 mytem
NPOTAJIKUBAHMS W/WJIU BBITATMBaHUS kepHa 114 u3 Ootika 100 (T e. pykamMu WM pa3IUYHBIMU
NPUCTIOCOONEHUSIMH, TAKHUMM Kak, Hampumep, npyt). M3-3a Toro 4ro paspe3 mpoxomuT IO

OKPY’KHOCTH BJIOJIb BCETO BHELIHEro nepumerpa kepHa 114, xepH 114 oObMHO BBIXOAHWT U3
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npoxona 102 gepes mo0oii u3 koHLOB 104, 106. 3arem, B Onokax 142, 144, 146 ynaneHHbII KepH
114 nepeHOCST HA YUCTYIO MOBEPXHOCTH 122, OYMINAIOT OT OCTABLIETrOCs: OypoBoro pacteopa 124,
BU3YaJIbHO OCMATPUBAIOT Ha Hajuuue aedopMaivyl U 3arps3HeHHs OypOBBIM PacTBOPOM, U Ha
OCHOBaHUU PE3YJILTATOB OCMOTpPa OYHUINAIOT OT OcCTaBlIerocsi Oyposoro pacresopa 124. ITocne
W3BJICUEHUS] U OYHCTKH, KepH 114 MOxeT OBITh HCCIIENOBAH MOCPENCTBOM METONA PEHTTEHOBCKOM
tomorpadpun  (Harmpumep, UCT-ckanupoBaHus (KOMIBIOTEPHOTO MHKPOTOMOTPadUIECKOro
CKaHUPOBAHUS)), IUI mepenayu LU(pPOBBIX H300paKEHUIT KepHA B KOMIIBIOTEPHYIO CHCTEMY.
KommnbroTepHasi cucremMa MOXKET MPeNOCTaBIATh ONMMCAHUE CTAaTUCTUYECKUX TOKas3areleil 3epeH
KepHa Ha OCHOBaHMH LU POBBIX H300pakenuil. L{ndpossie n300parkeHnst MOTYT ObITh pa3aesieHbI
HA CErMEHTBI KOMITBIOTEPHON CHUCTEMOUN U TEpeNaHbl B KOMIBIOTEPHYIO cuctemy aiist DNS st
NOJTyYEHUS TeTPOPYU3NIECKIX U THAPOAMHAMUYECKUX CBOMCTB KepHa 114.

[0036] Ha ¢ur. 9 mokazan apyroii BapuaHT ocyLiecTBIeHHUs criocoda 158 ynanenus kepHa
(manpumep, kepHa 114) u3 Oolika (Hanpumep, Ootika 100). s ICHOCTH U Pa3bsICHEHUS CIIOCO0
158 Oymer ommcaH co CChUIKOW Ha u3BiedeHue kepHa 114 u3 panee ommcanHoro Ooiika 100.
OnHako B 1ejoMm crocod 158 MokeT MCTob30BaThCs ¢ ApyruMu kepHamu U Ootikamu. Criocod
158 nopoben panee onucanHOMy criocoly 130 3a HCKITFOUEHHEM TOTO, YTO CBOOOHBIH KoHew 112
MPOTAJIKUBAETCS Yepe3 MPEABaAPUTEIbHO BbICBEPIIEHHOE OTBEPCTHE B KepHE 114.

[0037] Criocob 158 Haunnaercs ¢ 61oka 160, B koTopom 6oek 100 cTpensirorero 00KOBOro
KEPHOOTOOpPHHUKA YUCTAT AJIS yAajeHus ¢ Hero OypoBoro pactsopa 124 B messix CBEOEHHS K
MHUHHUMYMY 3arpsisHeHust kepHa 114 Bo Bpems u3BjieueHus1/BpITacKuBaHus KepHa 114 u3 6oiika 100.
3arem cnoco® 158 mpomomkaercst B Onoke 162, KOTOpBIN MpenycMaTpUBaeT BBICBEPIHBAHHE
OTBEPCTHsI Pa3MEPOM MEHbLIE MUJUIUMETpa depe3 kepH 114 or ognoro xoHua 104 go apyroro
koHua 106. OTeepcTue HaunHaeTcsi ¢ ToUkU 116, pacrnonokeHHOHN B pajinalbHOM HaIpaBlIeHUH
psiIOM C BHYTpeHHEeH nmoBepxHOCThIO 118 Ootika 100, u BeICBepaMBaeTCsl mapauieabHo ocu 103
BIIOJIb BHYTpeHHeW noBepxHocTu 118 Ooiika 100. 3arem, B Gimoke 164 cBoOonHbiid koHer 112
BCTABJIAIOT B IIPEBAPUTEIBHO BBICBEPIIEHHOE OTBEpCTHE B KepHe 114 u mpoaBUraroT yepes Hero
ot onHOoro KoHIa 104 k apyromy koHiy 106. ITepexonum k Oioky 166, Ha KOTOPOM MTPOBOJIOYHYIO
my 108 mponsurarotr uepes kepH 114 u xonuer 104, 106, cBobomubii koHen 112 mpovnHo
NPUKPETUISIOT K MpoBojioduHoM mute 108 ¢ momombio ¢ukcupyromero Mexanmsma 113. Criocod
158 mponomkaercss B Onoke 168, Ha KOTOPOM OCYIIECTBIISIIOT PE3Ky BIOJNb BHYTpPEHHEH
nosepxHocTu 118 Ootika 100, kak mokazaHo Ha (ur. 4, Ut CO3aHMS pa3pe3a, KOTOPbIA MPOXOIUT
Ha 360° Bnonb BHyTpeHHEH nmoBepxHOocTH 118, kak nmokasaHo Ha ¢ur. 3. C moMOIIBI0 TPOBOJIOYHON
el 108, 3akperuieHHON moCpencTBOM (pUKCUPYIOIEro Mexanusma 113, pe3ky BBINOJHSIOT TO
IyTH, KOTOPBIM MPOXOAUT MO CYLIECTBY IO KACAaTEJIbHON WJIM IO KAaCaTeJIbHON K BHYTPEHHEHN

nosepxHocTU 118, uToOBI CBECTH K MUHMMYyMy Bpe3aHue B kepH 114 u Ooex 100, u, Takum
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o0pa3zoM, MaKCHMaJIbHO YBEIUYUTh U3BNeKaeMblil 00beM kepHa 114. TTocie 3aBepiueHus paspesa
Ha 360° kepH 114 ynansroT u3 6otika 100 B 610ke 170 myTeM npoTanKuBaHUs W/ WU BbITATHBAHUS
kepHa 114 u3 Goiika 100 (T. €. pykamMu WIM Pa3IMYHBIMU IPUCIOCOONEHUSMH, TAKUMH Kak,
Harpumep, npyT). M3-3a TOro 4ro paspes3 MpOXOAUT MO OKPYKHOCTH BIOJb BCETO BHEIIHErO
nepumerpa kepHa 114, kepH 114 0Obr4HO BhIXOAUT M3 mpoxoaa 102 yepes mr000i 13 KOHLOB 104,
106. 3arem, B Onokax 172, 174, 176 ynanenHslii kepH 114 nmepeHOCAT Ha YHUCTYIO MOBEPXHOCTD
122, ouninaroT OT OCTaBIlIerocsi OypoBoro pacrsopa 124, BU3yaJlbHO OCMAaTPUBAIOT HA HAJHYUE
nedopManii U 3arpsi3HEHHs] OypOBBIM PACTBOPOM, M HAa OCHOBAHUM pE3YJBTATOB OCMOTPA
OYMINAKOT OT ocraBmerocs: Oyposoro pactBopa 124. Ilocse u3BiedeHus U O4YUCTKH, KepH 114
MOKET OBITh HUCCIIENOBAH MOCPEICTBOM METOAA PEHTreHOBCKOH ToMorpaduu (Hampumep, pCT-
CKaHMPOBAHUsS (KOMITBIOTEPHOTO MHUKPOTOMOIrpapuueckoro CKaHHPOBAHUS)), A Tepenadu
1 poBBIX M300pakEHUI KEpHA B KOMITBIOTEPHYIO cHCTeMy. KoMmbrOTepHasi crucTeMa MOXKET
NPEIOCTABIISATh OMMCAHNE CTATUCTHUYECKUX TMOKa3aTesiel 3epeH KepHa Ha OCHOBaHWHU HU(POBBIX
u3obpaxkenuii. [{udporbie n300paskeHnss MOTYT OBITh pa3neeHbl HA CErMEHThI KOMITBEOTEPHOM
CHCTEMOH M MepeaaHbl B KOMIBIOTEPHYIO cuctemy st DNS st mony4enust netpopu3nueckux u
TUAPOANHAMHUYECKUX CBOMCTB KepHa 114.

[0038] Ha ¢ur. 10 mokaszan apyroii BapuaHT ocymiecTBieHHs criocoda 188 ymanenus
kepHa (Hanpumep, kepHa 114) u3 Ootika (Hanpumep, Ooiika 100). JInst SICHOCTH U pa3bsICHEHUS
crioco0 188 Oyner onucan co ccpUIKOi Ha M3BiIeueHue kepHa 114 u3 panee onucanHoro 6otika 100.
Onnaxko B nenom crnocod 188 moxeT ucnonp3oBaTbCs ¢ APYrMMHU KepHamu U Ootikamu. Criocod
188 nomobeH panee onucanHOMy criocoOy 130 3a UCKITFOUEHUEM TOTO, YTO CBOOOAHBIH KOHel 112
He MPOTAJKUBAIOT B OCEBOM HAaIpaBlieHUuu uepes kepH 114, a, BMecTo 5TOro0, nocTyn kepHy 114
o0ecreunBaeTCs 32 CYET BBIMOJIHEHUS pa3pes3a B pauaibHOM HampasjieHun depes 0oek 100, kak
NIOKa3aHO, Hampumep, Ha ¢ur. 5 u 6.

[0039] Criocob 188 Haumnaercs ¢ 610ka 190, B koTopom 60ek 100 cTpessiroiiero 00KOBOro
KEPHOOTOOpPHHUKA YUCTAT JJISl yOAJeHus ¢ Hero OypoBoro pactsopa 124 B messix CBEOEHHS K
MHHHMYMY 3arpsisHeHust kepHa 114 Bo Bpemst n3BjieueHHs1/BbITacCKUBaHMs KepHa 114 u3 6oiika 100.
3arem cnocob 188 mponomkaercst B Onoke 192, Ha koTopom 6oek 100, B KOTOPOM pacIoNioKeH
kepH 114, pasmemaror (s pe3kd) C TIOMOIIBIO [EHTPUPYIOIIMX CcTepxHer 128
aBTOMATH3MPOBAHHOTO y3i1a 126 i pe3ku MPOBOJIOKOH, Kak Moka3aHo Ha ¢ur. 6. Yzen 126 s
pPe3KH TPOBOJIOKOH CONEPKUT MPOBOJIOUHYIO muity 125, xoTopasi momoOHa OINMUCAHHOW paHee
npoBojioyHoM muiie 108. 3areM ¢ MOMOIIBI0 MPOBOJIOYHOW MUJIbI 125 mpopes3aroT BXOTHYIO
npope3b 120 uepe3 Goek 100 cormacHo Onoky 194. BxomHas mpope3b OpHUEHTHPOBAaHA
napajuienabHo ocu 103, mpoXoauT B OCEBOM HANPaBJIEHUH OT NepBOro koHua 104 k BTopomMy KOHLY

106, 1 mpoXOAUT B paguajIbHOM HAINPABIEHUU OT BHELIHEW MOBepXHOCTU 117 k BHyTpeHHEN
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noBepxHocTu 118. Tlepexonum k Oioky 196, Ha KOTOPOM C MOMOIIBIO MPOBOJIOYHOM MHIIBI 125
BBITIOJIHSIOT PE3KYy BIOJb BHYTpeHHeH moepxHocTH 118 Ooiika 100 musa cosmanms paspesa,
KOTOPBIi poxoauT Ha 360° Bronb BHyTpeHHeH nosepxHocTH 118, kak nmokasaHo Ha ¢ur. 3. Pesky
BBIMOJIHSIOT MO MYTH, KOTOPBIN MPOXOAUT MO CYLIECTBY MO KacaTeJbHOM WM MO KacaTesNbHON K
BHyTpeHHeH noBepxHocTH 118, uToOBI CBECTH K MHHUMyMy Bpe3aHue B kepH 114 u 6oek 100, u,
TaKUM 00pa3oM, MaKCHMAJIbHO YBEJIHYUTh U3BJeKaeMblli o0beM kepHa 114. I[Tocne 3aBeprieHus
paspesa Ha 360° xepH 114 ymamnsror u3 Ooiika 100 B Omoke 198 myTeM mpOTaNKUBaHUS W/WIU
BeITSITMBaHUS KepHa 114 w3 Ootika 100 (T. €. pykamMH WM Pa3IMYHBIMH MPHCIIOCOOICHUSMHY,
TAKUMH Kak, Hampumep, npyT). M3-3a TOro 4ro paspes MPOXOOHUT MO OKPYKHOCTH BIOJb BCETO
BHEIIHero nepumerpa kepHa 114, kepr 114 oOpryro BhIXOAUT M3 mpoxona 102 yepe3 moOoOH u3
koHIIOB 104, 106. 3arem, B Onokax 200, 202, 204 ynaneHHbiil kepH 114 mepeHOCST HA YHCTYIO
noBepxXHOCTh 122, 124, ouumarT OT ocraBmerocss OypoBoro pacrtBopa 124, BuU3yaJbHO
OCMaTpUBAIOT HA Hanu4ue AeGopMalui U 3arps3HEeHUs OypoOBBIM PacTBOPOM, U HA OCHOBAHUHU
Pe3yJIbTaTOB OCMOTPa OYHINAIOT OT OCTaBIIerocsi Oyposoro pacteopa 124. ITocne u3BaeueHus u
OYHCTKH, KepH 114 MoxeT ObITh HCCIIENIOBAH MOCPENCTBOM METO/Ia PEHTTEHOBCKON ToMorpadun
(manpumep, UCT-ckaHupoBaHHUsA (KOMITBEIOTEPHOIO MHKPOTOMOTpadpuuecKkoro CKaHHPOBAHUS)),
s mepenadn nUpPOBBIX H300pakeHHH KepHa B KOMIBIOTEPHYIO cucteMy. KommbroTepHas
CUCTEMA MOXET MPEAOCTABJIATh ONUCAHUE CTAaTUCTUYECKUX IIOKa3aTejed 3€peH KepHa Ha
ocHOBaHUU IM(poBbIX uzoOpaxkeHwit. [{udposrie nzobpaxeHnss MOryT OBITh pa3nesieHbl Ha
CEerMEHTbl KOMITBIOTEPHON CHUCTEMOM U NepenaHbl B KOMIIBIOTEPHYIO cuctemy st DNS s
HOJTy4EeHUs TeTPOPU3MIECKUX U THAPOIUHAMUYECKUX CBOHCTB KepHa 114,

[0040] HexoTopple acmekThl HACTOSIIETO H300peTeHHs MOryT ObITh peajn30BaHbl C
MIOMOLIBIO KOMIBIOTEPHOH cucTeMbl. [y 1enell HacToslero u300peTeHHs] KOMITbIOTEPHAs
cHCTEMAa MOXET COIepKaTh JI0OOE TEXHUYECKOE CPEICTBO HMJIM COBOKYIHOCTh TEXHUYECKHX
CPENCTB, HCIONB3YEeMbIX U BBIUUCIEHUS, Kiaccupukauuu, oOpadoTku, mepenadd, MpHeMma,
W3BJICUEHUS], CO3IaHUs1, OOMEHa, XpaHEeHHUsI, OTOOPaKeHHsI, AEMOHCTPALIUN, OOHAPYKEHUS, 3aIUCH,
BOCITIPOM3BEACHUS, MAHUITY/SIIMNA WM UCTIOJIBb30BaHUS JIIOOOH (hopMbl MH(OpMAMU, TaHHBIX
pa3BeAKY WM APYTUX AAHHBIX B AEJIOBBIX, HAYYHBIX, KOHTPOJbHBIX WJIN UHBIX Lensx. Hampumep,
KOMIIBIOTEPHAST CHUCTEMa MOXET TMpPEACTABIATh COOOM TNEePCOHANBHBIA KOMITBIOTEP WIIN
TUIAHIIIETHOE YCTPOMCTBO, COTOBBIN Tene(OH, CETeBOe 3alOMIHAOIIEe YCTPONCTBO WM JIFO0O0e
Apyroe MOAXOIsIIee YCTPOUCTBO, U MOXKET XapaKTepHU30BaThCsl PA3HBIMU pa3Mepamu, (HOpMOH,
NPOM3BOANUTENBHOCTBIO, (YHKIMOHAIBHOCTBIO M HeHOW. KommproTepHas cucreMa MOXET
cozleprkaTh ONEepaTHBHOE 3allOMHUHAaioLIee yCTpolcTBO («RAMY), OMUH HITH HECKOJIBKO PECYPCOB
00paboTky, Takux Kak LeHTpanbHbl npoueccop («CPUy) unm normueckas cxema yrnpaBiieHHs

annapaTHbIM WM TPOrPAaMMHBIM OOecCnedeHHeM, IOCTOSHHOE 3allOMHHAIOLIEEe YCTPOMCTBO
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((ROM») w/mmum  papyrue TUOBl  3HEPrOHE3aBHCHMOTO  3allOMUHAIOINETO  YCTPOMCTBA.
JIONOTHUTENbHBIE KOMITIOHEHTBI KOMITBEOTEPHONW CHCTEMBI MOTYT BKJIIOUarh B ceOs ONUH WU
HECKOJIbKO JMCKOBOAOB, OAMH WJIM HECKOJbKO CETEBBbIX IOPTOB Ul CBSI3U C BHELIHUMHU
YCTPONCTBaMH, a TaKXKe pasjinyHble ycTpolicTBa BBona U BbiBoAa (I/O), Takue kak KiIaBHATypa,
MBILIb U AucIied. KoMmproTepHas CUCTEMa TakyKe MOXKET COAEP KATh OHY WJIM HECKOJIBKO IIIHH,
npeTHa3HAueHHbIX JUIS ITepeadi COOOIEHUH MeX Iy pa3InYHbIMU ANIapaTHBIMUA KOMIIOHEHTAMH.

[0041] KomnproTepHasi cucTemMa Takke MOXKET COAepKaThb MalIMHOYUTAEMble HOCUTEIIH.
MamuHOYHTaeMble HOCHTEIM MOTYT BKJIOYATh B ce0st JIIOObIE TEXHHUYECKUE CPEACTBA HWIIH
COBOKYITHOCTb TEXHHUYECKUX CPEICTB, KOTOPbIE MOTYT XPAaHUTh JAHHbIE W/WJIM WHCTPYKLHUHU B
TEUEeHUE OIpeleNIEHHOro Nepuosia BpeMeHU. MalnHounTaeMble HOCUTENW MOTYT BKJIIOYATh B
ceOs1, HarIpuMep, Oe3 OrpaHUYEHUs, HOCUTENH TaHHbBIX, TAKUE KaK 3alIOMHUHAIOIIEe YCTPOHCTBO €
NPSIMBIM AOCTYIIOM (HAIIpUMep, KECTKUHA JUCK MM HAKOIUTENb HAa THOKUX JAUCKAX), YCTPOHCTBO
XpaHEHHs1 C TIOCJIEAOBATEIbHBIM JOCTYIIOM (HAampUMep, HAKOIMUTENb HAa MAarHUTHOH JIEHTE),
kommakT-1uck, CD-ROM, DVD, RAM, ROM, snexkTpuyuecku CTHpaeMoe MPOrpamMMHPyEMOe
NOCTOSIHHOE 3arnoMuHarommee ycrpoicTBo (KEEPROMY) w/unu ¢uerm-naMsTs; a Takke CpeacTBa
CBSI3YM, TakuWe Kak I[IPOBOJA, OINTOBOJOKHO, MHKDOBOJIHBL, pPaJUOBOJHBI U JApyrue
JJIEKTPOMArHUTHBIE  W/WIM  ONTHYECKWe  HOcuTenw,  wuiu  Jodoe  codeTaHue
BBILLENEPEYHCIEHHOTO.

[0042] XoTs ObuM MOKA3aHBI U OMUCAHBI IPEAIIOYTUTENbHBIE BAPUAHTBI OCYLIECTBICHUS,
UX MOAM(DUKALMN MOTYT OBITh BBINOJHEHBI CHELMAINCTOM B JaHHOW obmactu Oe3 orxoma OT
o0pbeMa WM uaeH, W3JIOKEHHBIX B HACTOSAIIEM JAOKYMEHTe. BapuaHTBl OCyLIeCTBICHUS,
OMUCAHHBIE B HACTOALLEM AOKYMEHTE, IPUBEAEHBI UCKIIOUYUTENBHO B LEJAX WUIOCTPALUY, a He
orpaHuueHusi. BO3MOXXHBI MHOTME HW3MEHEHHS M MONU(UKAIMH OMHMCAHHBIX B HACTOSIIEM
JIOKYMEHTE CHCTEM, YCTPOICTB U MPOLIECCOB, KOTOPBIE HAXOASITCS B Mpeenax 00beMa HaCTOSIIIEero
u3o0perenust. Hanpumep, MOTYT ObITh H3MEHEHBI OTHOCUTEIbHBIE pa3Mepbl PA3JIMYHBIX J1€TaJIeH,
Marepuanbl, U3 KOTOPbIX HW3rOTOBJIEHBl pa3jU4yHble JAeTaly, U JApyrue ImapamMeTpshl.
CoorBercTBeHHO, 00BEM MPABOBOW OXpaHbl HE OTPAHUYMBAETCS OMHCAHHBIMU B HACTOSIIEM
IOKYMEHTE BapHAHTAMH OCYLIECTBJIECHHs, a OTPAHHUYMBAETCS TOJBKO clenyromeil ¢Gpopmymoi
nu300peTeHns, 00beM KOTOPOH JOJKEH OXBaThIBaTh BCE SKBUBAJIEHTHI mpenmMera (Hopmysibl
u3o0perennst. Ecu sSIBHO He yKa3aHO WHOE, CTaUH B IMyHKTAaX CIOCO0a MOTYT BBITIOJHATHCS B
mobom nopsinke. Mcrionp3oBanne nAEHTUPUKATOPOB, TakuX Kak (a), (b), (¢) umm (1), (2), (3) mepen
CTagMsIMH B IYyHKTax crocoba, He 00O3HavyaeT KOHKPETHBIN MOPSAOK CTamauid, a CKopee

MPEeAHA3HAYEHO ISl YIIPOLIEHUS NOCAEAYIOIIUX YIIOMUHAHUM 3TUX CTaAUM.



14
POPMWIA U3OBPETEHUA

1. Coco0 um3BneueHus: kepHa u3 Oolka CTpessromero OOKOBOrO KePHOOTOOPHHUKA IS
1(POBOro TOMOTrpaUUECKOro OIMUCAHUS W NPSMBIX UYUCICHHBIX MOJENUPOBAHUM, MpHYEM
croco0 mpenycMaTpUBaeT:

(@) NPOTAJIKMBaHUE CBOOOTHOTO KOHIA MPOBOJIOKH MPOBOJIOYHON IHJIBI Yepe3 KepH,
PacMONIOKEHHBIH B OOMKe CTPeNsomero O0OKOBOro KEpHOOTOOPHHKA,

(b) NPUKpPEIVICeHHne CBOOOTHOIO KOHIIA MPOBOJOKU K (DUKCUPYIOLIEMY MEXaHU3MY
TIPOBOJIOYHOM TMHJTBI TIOCIIE CTaIuu (a),

(c) BbIpE3aHUE KePHA 13 OOMKA CTPEJISIOIEro OOKOBOTO KEPHOOTOOPHHUKA C TIOMOIIBIO
TIPOBOJIOKH MOCTIE CTaauu (C).

2. Criocob o 1. 1, B koTopoM cTaaust (C) MpenyCcMaTpUBaeT:

(cl) pe3ky mo KacaTeJbHOW K LWJIMHAPUYECKOW BHYTPEHHEH NOBEPXHOCTH Oolka
CTpeJISIFoIIero OOKOBOTO KePHOOTOOPHHUKA,

(c2) pesky Ha 360° MO OKPY>KHOCTH KepHa BO Bpemsi oactanuu (cl);

(c3) pe3ky BOONb BHYTPEHHEH TIOBEPXHOCTH OOHKa CTPEJSFOIEero OOKOBOrO
KEpPHOOTOOPHHKA BO BpeMs nmoxctanuii (cl) u (c2) miist cBeneHust K MUHUMYMY BpPE3aHHsI B KEPH U
MaKCHUMaJIbHOTO YBEJINUEHHsI N3BJIEKaeMOro o0beMa KepHa.

3. Cnoco® mo m. 2, MOMOJHHUTENFHO MPEeNyCMaTPUBAOLINI BU3yaJbHOE HUCCIIEIOBAHHE
KepHa Ha HaJiu4uue neopManyu 1 3arpsisHeHUs1 Oy pOBBIM PACTBOPOM.

4. Crioco0 1o 1. 3, TOMOSHUTENBHO MPENyCMaTPHBAOLIHN

ynajeHue OypoBoro pacteopa ¢ Ooiika cTpessoero O0OKOBOro KEpHOOTOOPHUKA Hepen
cranueii (a); u

ynaneHue OypoBOTro pacTBOpa C KEpHA IJIsl yMEHbIIEHHs 3arpsi3HEHHsI Oy POBBIM PACTBOPOM.

5. Cnoco®d mo mn. 4, IOMOJHUTENBPHO MNPEeIyCMATPUBAIOLINI HCCIEIOBAHUE KepHA
NIOCPENCTBOM METOA PEHTI€HOBCKOM ToMOrpaduu sl nepenadn tudpoBbIX H300paskeHUH KepHa
B KOMITBIOTEPHYIO CHCTEMY.

6. Cnocod mo m. 5, MOMOSHHUTENBHO TMPEeIyCMAaTPUBAIOLIMI pas3fefeHrne LUPPOBBIX
M300paKeHNH Ha CErMEHTHI C IOMOIIBEO KOMITBIOTEPHOIH CHCTEMBL.

7. Crnoco® mo m. 6, AONMOJHUTENIBHO NPENyCMAaTPUBAOIIMNA IMOJYYEHHE C TOMOIIBIO
KOMITBFOTEPHO! CHCTEMbI METPOPHU3UUECKIX U THAPOAMHAMHYECKUX CBOHCTB KepHA MOCPEICTBOM
NPSIMBIX YHCJICHHBIX MOAEIHPOBAHHUH M PA3[eSeHHBIX HA CErMEHThI LH(POBBIX H300paXKEeHU

KEepHa.
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8. Cnocob m3BiieyeHHsi kepHa U3 Ooika cTpestomero OOKOBOro KepHOOTOOPHHKA JIs
1(POBOro TOMOrpaUUECKOro OIMUCAHUS W NPSMBIX UYUCICHHBIX MOJEIUPOBAHUM, MpHYEM
crocob mpenycMaTpuBaeT:

(a) BBICBEPJIUBAHUE OTBEPCTHSI Yepe3 KepH, PACIOJIOKEHHBINH B OOWKE CTPENIOLIero
OOKOBOTO KEPHOOTOOPHUKA,

(b) NPOTAJKUBAHUE CBOOOAHOrO KOHLIA IPOBOJOKM MPOBOJIOYHOM NHJIBI 4epes3
OTBEPCTHE B KEPHE MOCJe cTanaui (a);

(c) BbIpE3aHUE KePHA U3 OONKA CTPENSIOIIEr0 OOKOBOTO KEPHOOTOOPHHUKA C TIOMOIIBIO
NPOBOJIOYHOMN THITEI Ioctie ctaauu (b); u

(d) yaajieHue KepHa u3 O0olKka CTpesroIero 0OKOBOro KepHOOTOOPHHUKA TIOCIIE CTAINH
(c).

9. Cnocod mo 1. 8, B KOTOpOM cTaaus (a) mpeayCMaTpUBAET BBICBEPJIMBAHUE OTBEPCTHUS
pa3MepoM MeHblle MUJUTUMETPa Yepe3 KEPH B HAMpaBJICHHHU, NMapajljiebHOM MPONOJIbHOW OCH
KepHa.

10. Crioco® no 1. 9, B KOTOPOM cTagus (C) MpenyCMaTpuBaeT pe3Ky BAOJIb BHYTPEHHEH
MOBEPXHOCTU OOMKa CTpeNsroIero O0KOBOro KepHOOTOOPHUKA JIJIsl CO3MAHMSI pa3pe3a, KOTOPhIH
npoxonuT Ha 360° BOONE BHYTPEHHEH MOBEPXHOCTH OOMKa CTPENSIoero OOKOBOrO
KEPHOOTOOPHHKA.

11. Cnoco6 mo m. 10, AOMONHUTENBHO NPENYCMAaTPUBAIOIINN HCCIENOBAHUE KepHa
HIOCPE/ICTBOM METO/Ia PEHTI€HOBCKOI ToMOrpaduu st nepenayn LU poBbIX H300pakeHnH KepHa
B KOMITBIOTEPHYIO CHCTEMY.

12. Cniocob mo m. 11, B KOTOPOM HCCJIEAOBaHUE KEPHA NPENyCMATPUBAECT UCCIIEIOBAHKE
KepHa MOCPENCTBOM METO/IA PEHTT€HOBCKONH MUKPOTOMOTpagHH.

13. Crocob mo m. 11, IOMONHUTENBHO TNPEAyCMATPUBAIOIIMN pasfeieHne Hu(pPOBBIX
M300paKeHNH Ha CErMEHTHI C TIOMOLIBE) KOMITBIOTEPHOI CHCTEMBL.

14. Cnocob mo m. 12, AOMONHUTENBHO MPENyCMATPUBAIOINUN MOMyYE€HHE C TIOMOIIBIO
KOMITBFOTEPHOM CHCTEMBbI METPOPU3UUECKHIX U THAPOAMHAMUYECKUX CBOHCTB KepHA MOCPEICTBOM
NPSIMBIX YUCJIEHHBIX MONEIHPOBAHHMN M Pa3feSeHHbIX Ha CerMEeHThI LH(POBBIX H300paKeHUi
KepHa.

15. Ciocod mo 1. 13, OTONHUTENBHO MPeay CMaTPUBAOIIHIA TPEAOCTABIECHHE C TOMOIIBIO
KOMITBIOTEPHO!N CHCTEMbI OMHCAHHs CTAaTUCTHYECKHX TMOKa3aresel 3epeH KepHa Ha OCHOBAHHH
1 pOBBIX N300pAKEHUH.

16. Cioco0 u3BneyeHus: kepHa M3 OOHKa CTPENSomero OOKOBOro KepHOOTOOPHHKA IS
1(POBOro TOMOTrpahUUECKOro OIMUCAHUS U TPSMBIX UYUCICHHBIX MOJEIUPOBAHUM, MpHYEM

crocob mpenycMaTpuBaeT:
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(a) pa3merneHne OoKa CTpeNsoIero OOKOBOTO KEePHOOTOOPHHKA, B KOTOPOM
PacIONIOXKEH KepH, B aBTOMATH3HPOBAHHOM Y3JI€ JIsl PE3KU MPOBOJIOKON;

(b) npope3aHne BXOIHOU Mpope3u B OOiKe CTpessiromero O0KOBOro KepHOOTOOPHHUKA
C MOMOLIBIO MPOBOJIOKH aBTOMATU3MPOBAHHOTIO y3J1a JUIsl PE3KU MPOBOJIOKOH Mociie cTanui (a); u

(c) BbIpE3aHKe KepHa 13 OOlKa CTPeNstoiero O0KOBOr0O KepHOOTOOPHHUKA C TIOMOIIBIO
IPOBOJIOKH aBTOMATH3MPOBAHHOTO y3J1a AJIsl pe3KU MPOBOJIOKOI nocie cranuu (b).

17. Crnocob mo m. 16, B kotopoM crtaaus (b) mpemycMmarpuBaeT pe3Ky OT BHELIHEH
TIOBEPXHOCTH OOiKa CTpesstoiero OOKOBOIO KepHOOTOOPHHMKA K BHYTPEHHEH MOBEPXHOCTH
Ooiika cTpessiFoIero OOKOBOro KepHOOTOOPHUKA.

18. Cocob mo m. 17, B xotopom craaus (b) TOMOTHUTENBHO MPENyCMaTpUBAET PE3KY B
HANpaBlIeHNH, T[EPIEHAUKYJSIPHOM MPOAOJIBbHOW OCH OOiKa CTpessromero  OOKOBOTO
KEPHOOTOOPHUKA.

19. Criocob mo m. 18, B koTopoM ctaaus (C) IOMOJIHUTENBHO MPEAYCMATPUBAET PE3KY
BIIOJIb BHYTPEHHEH MOBEPXHOCTH OOKa CTPENAIOIIEro OOKOBOro KepHOOTOOPHUKA TMOCIe CTaAHN
(b) mst co3manmst pa3pes3a, KOTOPBIA MpoxoauT Ha 360° BIOJIb BHYTPEHHEH MOBEPXHOCTH OOoiiKa
CTpeJISIFoIero OOKOBOTO KEPHOOTOOPHHUKA.

20. Crmoco® mo m. 19, mOMOJMHUTETBHO MPEenyCMaTPUBAOIINI HCCISIOBAHUE KepHA
NOCPENCTBOM METOAa PEHTI€HOBCKOM ToMOrpaduu s nepeaadn tupoBbIX H300pakeHUH KepHa

B KOMIIBIOTEPHYIO CUCTEMY.
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NPOBOJIOKU NPOTANKUBAIOT YEPE3 TOUKY, KOTOpasl pacloJoKeHa
BHYTPH KEPHA U PacoJIOXKEHa sl KOHTAKTa C BHYTPEHHEN
MIOBEPXHOCTBIO OOiiKa

136\ 4

ITpukpemyieHue cBOGOJHOTO KOHIIA K (PUKCHPYIOIIEMY MEXaHU3MY
MPOBOJIOYHOM MHUJIbI

138~

HenpepoiBHast nim MOCTENEHHAs pe3Ka BAONb BHYTPEHHEHN
NIOBEPXHOCTH Ooiika i1 CO3MaHus pa3pe3a, KOTOPbI IPOXOAUT Ha
360° Bnonb BHYTpEHHEH MOBEPXHOCTH OOiiKa, IPUYEM PE3KY
BBIIOJHSIOT C IOMOLIBIO NMPOBOJIOKH, KOTOPasl MPUKPEIIEHA K
buKkcupyoImeMy MEXaHU3MY, BEKTOP CHJIbI PE3KH IPOXOAUT IO
KacaTeNbHOI U HaIlpaBJieH Ha BHYTPEHHIOIO MOBEPXHOCTD OOKa AJIs
CBENIeHUs] K MUHUMYMY Bpe3aHHs B KEPH U MaKCUMAJILHOTO
yBEJIMYEHUs U3BJIEKAEMOro 00beMa KepHa

140\ A 4

Ynanenue kepHa u3 6oiika

142~ 1

INepenoc kepHa U3 Oolika Ha YHCTYIO IOBEPXHOCTH

144\ 4

BusyanbHOe uccienoBaHue KepHa Ha Haymune aedhopmMauuy u
3arpsi3HeHUs1 OypOBBIM pacTBOPOM

146~ |

VY nanenue 6ypoBoro pacrsopa ¢ kepHa
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160~

Ouncrka 60lika ¢ KepHOM, OTOOPAHHBIM CTPENSIOMIM OOKOBBIM
KepHOOTOOpHUKOM («60ek ¢ PSWC» unu «6oek»), oT OypoBoro
pacTBOpa AJisi CBEIeHUss K MUHUMYMy 3arpsisHeHnss PSCW («kepHa»)
BO BpeMsl U3BJICYEHs1/BbITACKUBAHUS KepHa u3 Oolika

162\ Y

BricBepiiMBaHue OTBEPCTHS Pa3MEPOM MEHbIIE MUIJIMMETPA Yepes3
KEPH C MePBOro KoHLA Oolika Yepe3 BTOPOi KoHell Ooiika, KepH
pacriono)eH B Ooiike, MpUYeM KEPH WU3BJIEYEH U3 MOA3E€MHOTO TIacTa,
OTBEPCTHE BBICBEPJIUBAIOT B TOUKE, KOTOPAsl PacIioyio’KeHa BHYTPH
KEPHA U PACIIONIOKEHA JIsl KOHTAKTa C BHYTPEHHEN MOBEPXHOCTHIO
Ooiika

1 64\ 4

IpoTankuBaHyie CBOOOIHOrO KOHIIA IIPOBOJIOKK PYyYHOI
NPOBOJIOYHOM MHJIBI YEPE3 OTBEPCTUE PA3MEPOM MEHBLIE MUJLTUMETPA
C MepBOro KOHI[a Oolika uepe3 BTOPOii koHell Ooiika, mpuyem
CBOOOMHBIN KOHEI] MPOBOJIOKH MPOTAJIKUBAIOT YEPE3 YKA3AHHYHO TOUKY

166\ A 4

[pukpernenre cBOOOOHOrO KOHLA K PUKCUPYIOLIEMY MEXaHU3MY
MIPOBOJIOYHOM ITHJIBI

168~ v

HenpepriBHast MM IOCTENEHHAs PE3Ka BIOJb BHY TPEHHEH
TIOBEPXHOCTH OOMKa U1 CO3aHus pa3pe3a, KOTOPBIH MPOXOIUT Ha
360° Bosib BHYTPEHHEl NIOBEPXHOCTH OO¥iKa, IpUYEM Pe3Ky
BBITTOJTHSIIOT C MOMOUIBIO MPOBOJIOKH, KOTOpasi MPHUKPETUIeHa K
¢pukcUpyOILEMy MEXaHU3MY, BEKTOP CHJIbI PE3KHU IIPOXOIUT IO
KacaTeNbHOI U HAIIPABJIEH HA BHY TPEHHIOK) MOBEPXHOCTH OOMKa IS
CBE€ACHUs K MUHUMYMY BPE3aHUA B KEPH U MAKCUMAJIBHOI'O
YBEJIMYEHNs U3BJIeKaeMoro ooremMa kepHa

170~ ¥
VY nanexue kepHa u3 6oiika
172~ v
IlepeHoc xepHa u3 Ooiika Ha YUCTYHO IIOBEPXHOCTD
174~ v

BusyanbHoe UccneIoBaHUE KepHA Ha Hayu4dne aeopMauyy U
3arps3HeHus1 OypOBBIM pacTBOPOM

176\ y

Y nanenuie 6ypoBoro pacTsopa ¢ kepHa

,— 158
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190~

Oumncrka 6oiika ¢ KepHOM, OTOOPaHHBIM CTPEJISIOUM OOKOBBIM
kepHooTOOpHUKOM («60ek ¢ PSWC» mnu «60ek»), oT 6ypoBOro pacrsopa
IUIs CBeNIeHUs] K MUHUMYMy 3arpssHeHnss PSCW («kepHa») BO Bpems
M3BJICYECHMSI/BBITACKMBAHUS KEPHA U3 OOiiKa

192\ ) 4

Pa3zmemenue 6oiika, B KOTOPOM pacrioioxKeH KepH, B
aBTOMAaTH3MPOBAaHHOM YCTaHOBKE AJIsi pe3KH MPOBOJIOKOH

194\ A 4

[Ipope3aHue C MOMOLIBIO MPOBOJIOKU YCTAHOBKY IJIsl PE3KU MPOBOJIOKO#
BXO/IHO# npope3u B 00¥Ke BAOIb NPOAOIBHOI OCH € EPBOro KOHIA
Oolika yepe3 BTOpoi koHel O0fika, U ¢ BHELIHEl NOBEPXHOCTH Oolika

yepe3 BHYTPEHHIOI NOBEPXHOCTh OOkika

196\ \ 4

HenpepbiBHast WK MoCTENeHHas pe3Ka BOOJIb BHYTPEHHEN NOBEPXHOCTH
Ooiika IS cO3maHus pa3pes3a, KOTopeIi mpoxonut Ha 360° Boois
BHYTPEHHEH MOBEPXHOCTH OO¥iKa, MPUYEM PE3KY BBIMOIHSIOT C TIOMOLIBIO
NPOBOJIOKH, BEKTOP CHJIbI PE3KU MPOXOIUT I10 KACATEJNbHOM 1 HANpPaBJIEH
Ha BHYTPEHHIOKO [TOBEPXHOCTb OOMKA [IJIs CBENEHUSL K MUHUMYMY
Bpe€3aHMs B KEPH 1 MAKCHUMAJIbHOTO YBEIMYEHUs U3BJIeKaeMoro oobema
KepHa

198\ 4

Ynanenue kepHa u3 6otika

200\ \ 4

ITepeHoc xepHa u3 Goiika Ha YHCTYIO MOBEPXHOCTD

202\ \ J

BusyanbHoe uccnenoBaHue KepHa Ha Hannuuie aeopmanuu 1
3arpsi3HeHHs1 6y pOBBIM PacTBOPOM

204\ 4

V nanenue 6ypoBOro pactBopa ¢ KepHa
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