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OIIMCAHUE WM3OBPETEHNUA
2420-558192EA/011
CIIOCOE M CHUCTEMA IJiId COBEPIEHCTBOBAHMA PABOT C YTJIEBOIOPOIAMU

OnmcaHme

[IEPEKPECTHAS CCBUIKA HA POJICTBEHHBE 3ASIBKU

[001] Tlo »ToM 3adBKe MKCIOpallMBaeTCd IPEeMMYyIeCTBO IIPHUOPUTETOB
npelBapUTeNILHOY 3agaBky W 62/469876 Ha naTedHT CIA nOoI Ha3BaHMEM
“Method and system for enhancing hydrocarbon operations”,
nomavHon 10 wmapra 2017 71oma, ¥ HOpedBapUTeJIbHOM 3asaBku N
62/469886 Ha mnaTeHT CIA nonm HaseaHueM “Method and system for
enhancing hydrocarbon operations”, mnomansHom 10 mapTa 2017 roza,
PaCKPHTUA KOTOPHX BKJIOUEHB B 2Ty 3ad4BKYy IIYyTeM CCBUIKM.

OBJIACTE TEXHUMKU, K KOTOPOM OTHOCUTCSI M30OBPETEHUE

[002] B of0meM, 5TO pPacKpHTME OTHOCUTCS K o00JJacTM pasBeOKu
YIUIEBOOOPOLOB, pa3paboTKM MeCTOPOXIeHUd YIJIEBOONOPOLOB M HOOOHUM
YIUIEBOOOPOLOB . B wacTHOCTH, PaCKpHTME OTHOCUTCHA K  CIOCODy
olleHMBaHMA oOpaslla KepHa C I[IOMOMBLI I[IPOLIeCCOB BUI3yalIM3aUUM U
VCIIOJIE30BAHUA pPes3yJIbTaTOR BUI3yalM3aluM IOJIg YJIYUdlleHUd MomeJieM
Te0JIOTMYECKON CpeOH M YCOBEpPIeHCTBOBaHMA padoT C yIJIeBOIOPOIaMHA.

YPOBEHBE TEXHUKU

[003] 3T0oT pasznei IpenHa3HaueH oiga OBHaKOMJIEHM A c
Pa3JMUYHEIMM acCleKTaMyM M3 o0JlacTM TEeXHUKM, KOTOPHE MOTYT OHTH
CBS3aHH c IpuMepaMm BapMaHTOB OCYyWeCTBJIEHUSI HaCTOAmMET O
PacKpETUA. MOXHO IIoJlaraThk, 4YTO 2TO pPacCMOTPeHMe IIOMOXET IIOJIYYUTH
npelcTaBJieHrMe 00 OCHOBHHEX IIOJIOXEHUAX MJS COHNENCTBUSA JIydlleMy
[IOHVIMaHUI KOHKPETHEIX aCIIEKTOB HacToAmeTro n300peTeHng. B
COOTBETCTEBMM C BTHM CJenOyeT IIOHMMaThb, UYTO HSTOT pas3lell IOJIKeH
TOJIKOBATECA B DTOM CBeTe, a HeoOdg3aTeJIbHO Kak [IpuoblleHMe K
IpelueCcTBYRIEMY YPOBHK TeXHVKU.

[004] Ha »Tamax pas3Benky, pas3padoTKy MeCTOPOXIeHUS u/uiau
OOOHUM  YIUIEBONOPOLOB  HOaHHEE pPa3JIMUYHEIX BUIOB PEeIUCTPUPYIT U
WCHOJBb3YT @OJIS I[IOCTPOEHMS MOINeJIeM TeoJIOTMUeCKOW cpendl. Momesu
Te0JIOTUUECKOMN Cpensl MOXHO VCIIOJIE30BaTh 0JId npencrabBJIeHU s
[IOO3EeMHEX CTPYKTYP, KOTOpoe MOXeT BKJHOUaATL B CceOsa OIMCaHue
IIOA3EMHHX CTPYKTYpP ¥ CBOMCTE MaTepMaJilOB B IOAO3eMHOM o6JacTu.
HanmpuMep, MoOeJlb TeOoJIOTMUeCKOM Cpelh MOXeT OHThH TI'e0JIOTUMUeCKOU
MOIEJIB, TeoMexaHUueCKon MOIEeJIBI VIV MOIEJIBK KOJIJIEKTOPA .
VizMepeHHEE WM MVHTEPIPETUMPOBAHHEE IaHHEHE IJId [IOO3&eMHOM oBJacTu
MOXHO MCIOJIE30BATE IIPpM I[IOCTPOEHMM MOOeJIM TeOoJIOTMUECKOM CpelH

I/I/I/IJ'H/I YTOUHEHNMA MO O eJIr T'e0JIOTUUYECKOM CpellH . Hanpmmep, B



TEOJIOTUYECKOW MOIOeJ M MOTYT OBTb T[IpelCTaBJIeHH M3MEpPeHHEEe WU
VMHTEPIPETUPORAHHEE HOaHHHe IJIS I[IOO3eMHOM 00JjlacTH, TakmMe Kak
ceMicMMUeCKMe OaHHBEe WM CKBaXMHHBEE KapOTaXHBe HaHHHEe, WM MOTYT
MMETLCSA CBOMCTBa MaTepHualloB, TaKKxX KakK ODOopoIbl. COIJIaCHO OPYTOMYy
IpUMepy MOOEeJIbE  KOJIJIeKTOpa  MOXHO  MCIOJIB30BaTh  OJIA  MMUTaLWU
OBWXeHUA QIIOMOOB B IIOO3eMHOM of0jJacTu. B COOTBETCTBUMM C 5STUM
MOIOeJIM TeoJIOTUMUEeCKOM CpeOe MOTYT MMETH pPa3JIMuHBEE MacmTade OJId
YMEHBIIeHMA KOJIMUeCTBa BHUMCJIEHUM I[IPM MOOESJIMPOBAHUM WM WMUTALUN
Te0JIOTUUYECKOM Cpelbl B paMKaxX MOIeJIN.

[005] PaszpaboTka MoOIOeJle¥ TeOoJIOTMUECKOM CpeOH MOXeT OHTH
npobijieMaTHUUHOM . HamnpmuMep, HOaHHEE M3MEPEeHMM MOT'YT BKJIOUATL B Cceld
HeOolpeneJyIeHHOCTE, OTHOCAMYICS K KOHKPETHEM CBOMCTBaAM U/UJIU
CTPpYKTYypaM, CBA3aHHEIM C TIIOO3eMHOM  0oOJlacThio. B uactTHOCTH,
ceMCMMUEeCKYMM OaHHBIMM ofOeclleurBaeTcsa MHopMaums c 0OoJiee Tpydon
CTelleHb TeTajM3aluy, YeM CKBaXMHHBEIMM KapOTaXHBEIMM OralpaMMaMy
u/man obpaslamMy KepHa. COOTBETCTBEHHO DTOMYy CeMCMUUECKMe HaHHHE
MOXHO MCIIOJIL30BaTh 0JiA NPpUOIIM3UTEJIEHOTO onpenejyieHnAa
MECTOIIOJIOKEHU WU/WMIM CBOMCTB, a Jmbasd COOTBETCTByWIAsS MOIENb
TeOJIOTMYECKON Cpelil MOXeT OHTbL OCHOBaHa Ha [IpeOlloJIOXeHUIX
(HanpuMep, Ha HeolnpedeJIeHHOCTH) .

[006] oiisa YMEHbIIeH HeolnpeneJIeHHOCTH B MO O eJin
TeOJIOTUYECKOM Cpenn MOXHO MCIOJIB30BAaTh CKBAXMHHEE KapoTaxXHHE
oIVarpaMMel, UYTOOHE IOJIydaTh MOONOJHUTEJbHEE OaHHBEe JIS [DOO3eMHOM
obJjacTu. Kpowme TOTO, MOYXHO IoJiy4aThb oBpasLkl KepHa W
UWIMHIOIPHUYeCKMe of0pa3le KepHa MOJ8 aHallM3a. B 4YacTHOCTM, aHaJu3
MOXET BKJIOUATE B Cceb0sa olpelelileHMe IIONOPOOHEX HOaHHEX O IIOTOKe IJiAd
OTHOEJIbHHX LIMJIMHOPUMUECKUX OO0pa3l0oB KepHa, KOTOopoe MOXEeT BKJIIOUATH
B cebsa TmoJydyeHUe M3MepeHMM Ha UIMIMHIPHMYeCcKMx obpasiax KepHa. K
COXaJIeHMI, aHaJiM3 MOXeT OBTh TpedbyomuM OOJIBIOTO BpPeMeHU U
OOPOTUM. Kpome TOTO, VM3MEPEHHHE  IOaHHEIE MOXeT OBTb TPYIHO
COOTHOCUTEL C onrcaHueM noacTUIaKmen IIOPOIEHL, Kak 3TO
npenycMaTpMBaeTCs B IeOJIOIMM, Kkor'ga ocofoe BHMMaHMe ofOpallaeTcsd
Ha TIIOPOBYK CTPYKTYPY COOTBETCTRBRYKIEN TMOPOAE U ee TeKCTypy WIu
CTpoeHMe. XOTHd I[IOPOHOE C ODMMMM I'€OJIOTMUECKVMM XapaKTepUCTUKaMU
MOXHO  T'pPYNIMPOBaTh B COOTBETCTBMM C  OQaumsaMmu, MOXeT  OHTb
NPEenIouTUTEJIEHO CBA3EBATE QalMM C XapaKTepUCTHKaMM IIOTOKAa.

[007] B COOTBETCTBUM C MUBJOXKEHHEIM B OTpPAacCJM COXpaHSaeTcsd
HeoOXOOMMOCTE B clocofbax M CcucTeMax, KOTOphe HABJARTCA 0OoJiee
50PeKTUBHEIMM M MOI'YT CO3OaeaThb MeHblle I[IpoBJieM, CBSA3aHHHX C

MOIOeJIMpOBaHMeEM TeoJIOTUUYEeCKOMN CpelH, KOTOPEE ITIpedHa3Ha4dYeHE OJIA



VICIIOJIE30BaHMA IIPM BHIIOJHEHMM paboT C yIJleBomoponamu. Kpome TOTO,
CoXpaHsaeTCcH HeOOXOOUMOCTB B YCOBEPIEHCTBOBAHHOM criocobe
[IOJIyyeHrsa, oO0pab®oTKM ¥ OIlEHMBaHMSA JaHHEX, IIOCPEINCTBOM KOTOPHX
pasMep, ¢opMa M MECTOIIOJIOXEHME IIOP MOTYyT OBTE HEINOCPEeIOCTBEHHO
CBA3aAHE C XapaKTepucCcTHUKaMM IIOTOKa, OJjlaromapd UYeMy YMEHBIUTCSH
HeollpeleJIeHHOCTL B MOOEJIAX TeOoJIOTMUeCcKOM Ccpendrl u crnocobax,
KOTOpPHE MOTYT OBITH 30beKTUBHO MCIIOJIb 30BAaHEL pu OOOBUe
YIJIEBOOOPOOOB. KpomMe TOTO, CYIHECTBYET HeOOXOOMMOCTE B JIYUIIEM
[IOHMMaHUN HaJuuusg, pacrnpenesieHus, XapakKTepnuCTUK u CBOMCTE
TeQJIOTUUYECKOM CpenH. [TpenJioXe HHBEIMIM TeXHUYECKUMA peleHnsaMA,
[IOCPEeICTBOM KOTOPHX MOI'yT OBTB CBS3aHBE OIMCaHMe TeOoJIOTUU U
XapaKTepUCTUKM I[IOTOKa, o60eclHeurBamwTCAa CIOCOD M YCTPOMUCTBO 0es
OOHOTO WMJIM HECKOJIBKMX HeIOCTaTKOB, pPacCCMOTPEHHEX BHIIE.

CYIIHOCTBE M3OBPETEHUS

[008] CorjacHO OOHOMY BapMaHTy OCYIECTRBJEHMS ONMCaH CIoCo0
oBpas30oBaHMA U  UCIOJL30BaHMA pe3yJibTaToB obpa3lla KepHa I[Ipu
paboTax Cc ynJjeomopomamMu. Crnoco® COOEpXUT IoJydeHMe ofOpas3la

KepHa, CBA3aHHOTO C IoOO3eMHOM oBJlacTho, BEITIOJIHEHNME HHepHOﬁ

MaTHUTHO-PEe30HaHCHOM (SIMP) BU3yaJU3alun oBpasla KepHa ojisa
obpasoBaHuUA PesyJLETaToOB AMP-BuU3Yyan3aln oBpasla KepHa,
BHIIIOJIHEHME KOMIIBLIOTEPHOM TOMOTPadpruecKon (KT) BM3yaJM3alun

obpasiia KepHa OJIs obpasoraHmUA pPe3yJIbTaToB KT-BuUsyalImMsaluum
obpaslla KepHa W BHBOLO pPe3yJIbTAaTOB BU3yaJM3alluy, opu 5STOM
pesyIbTaTe BU3YVaJIM3alUM CcomepXaT pesyJibTaTe AMP-BU3yamM3aluwy,
pesyibTaTe KT-BU3yalIus3aluM U JoOoe CoUueTaHMe M3 HUX.

[009] CoryacHO IOpyI'MM BapMaHTaM OCYIEeCTBJIEHMS CIoCoD MOXEeT
BKJIDUATE B Ccebd pasJIMuHEE YCOBEPIEeHCTBOBaHMUA. Hamnpumep, cCroocod
MOXEeT BKJIIOUATE B Ccebsa OlIpemelieHMe M3BJeKaeMoTro M3 obpaslla KepHa
biromnnma Ha OCHOBAHUU PesyJIbETaTOR BU3YyaJIM3allun; ompenejyieHUE
pacrnpenejyieHusa HedTH, BOOEl WJIM JIOOOTO COUeTaHuMsa U3 HUX Ha
OCHOBAHMM Pe3YyJIETAaTOBR BU3yalM3allMM; OIpelesieHMe KOJIMUeCTBa II0Op B
oBpaslie KepHa, paclpeneljleHUsa Iop B ob0paslle KepHa, CoIepXaHuda TIIop
Ha OCHOBaHMM pe3yJIbTATOBR BUByaJlM3allM; BO3IeMCTBUEe 3aBOIHAIVM
GJIOMIOOM  Ha obpasell KepHa OODHOBPEMEHHO C  BHIOJIHeHMeM  KT-
BUBYyaAJIU3allM obpasiia KepHa I AMP—-BU3YyaJIn3allun; OypeHme
CKBaXMHBE IJIS IoJyueHMs obpa3lla KepHa M3 IIoO3eMHOM o6JacTu;
BEHIIIOJIHEHVE MOIeJIMPOBaHM A IIOTOKa Ha OCHOBaHUU OIOHOTO n3
Pe3yJLTaTOB BU3YalIM3allMM,; BHIIOJIHEHME pab®oTH C YyIJIeBOoOoOpoIaMu Ha
OCHOBAaHUU OOHOTO n3 PesyJbETaTOR BU3yaJIM3allnuy, pPes3yJILTaToB

MOIOeJIMPpOBaAHMA U JIIOOOTO CoUueTaHMd M3 HUX; IIPrM S5TOM K 3aBOIOHAKIEMY



bonny nofaBJIART OpUcCaIKy, KoTopas oblagaeT M30MpPaTeIbHOCTBLD K
YyTUIeBOOOpOIdaM OTHOCUTEJILHO BOIOH OoJibme 5; 3aBOoOHARMUM  QJIOMI
opencraBygeT cobo¥ BoOOYy WM ABJSEeTCS IIOBHIAKMIKYM M3BJIeUeHU e
YTJIEBOOOPOLOOB GIIoMIIOM . Kpowme TOTO, crmoco®6  MOXeT BKJIOUATH
BHIIIOJIHEHMEe BTopoM KT-Buayamuzaluum obpa3lla KepHa, BO3OeMCTBUE
BTOPEM 3aBOOHAKIMM QJIOMIOM Ha of0pa3ell KepHa OIOHOBPEMEHHO C
BHIIIOJIHEHMEM BTopoM KT-BuayaJu3zauuu obpas3lla KepHa WM CpaBHeHUe
pPesyJLETaTOR BU3yaJu3alun  IIpU 3aBOIHAKIEM  QJIoUIe u BTOPOM
3aBOOHAKIIEM b oe oJisa ompenejyieHnAa DoJiee 20PeKTUBHOTO
[IOBHIIAKIIETO M3BJIeUEeHME YIJIEBOOOPOLOB QJIOMIA .

[010] CormJlacHO OpyToMy BapMaHTy  OCYIeCTBJIEeHUAI oInMcaHa
cucTeMa BUlsyalMzaluum. CHUcTeMa BU3yalM3aluM MOXeT BKJIOUATE B cebd
Biok ob6paslla KepHa, CUCTeMy SAI0epHOM MaTHMTHO-pe30HaHCHOM (SIMP)
BU3yaJM3alnu, cucTeMmy KOMITBLIOTEPHOM TOMOTpadpmuIecKoOM (KT)
BUByaJMU3aluM, 3BaloMMHaKlee YCTPOMCTBO ¥ MOHMTOP. BJjok o6pasla
KepHa COIEepXUT KOPIyC UM MHOXeCTBO KJallaHOB, I[IpM DSDTOM KOPIYyC
oBpaszyeT BHY TPEHHIIOKL oBJjacTs, BEIIIOJIHEHHYIO C BO3MOXHOCTBIO
yoepXaHusa of6pa3la KepHa, U U30JUPpYeT BHYTPEHHIK 006JlacTh OT
BHEMHUX YCJOBUM, ¥ TIIPU BTOM MHOXECTBO KJIAallaHOB BHIIOJIHEHH C
BOBMOXHOCTbBIO ofeclleueHMs IIyTeM IIoToka @JoMIa MexOy BHYTPeHHeM

oBJIaCThIO WM BHEIHMMM MecTaMM OTHOCUTEJIbBHO BHYTpeHHeﬁ obJjacTu.

CucremMa AOepHOM MarHUTHO-PEe30HaHCHOM (AMP) BMU3YyaJM3allUA
BEITIOJIHEHA C BO3MOXHOCTEIO oBpaszoBaHUdg pesyJibTaToM AMP—
BU3yaJuzauuu obpa3lla KepHa B 0OJioke ofOpasla KepHa. CHucTeMa
KOMIILIOTEPHOM  TOMOTpadmueckom (KT) BU3YyaJIM3allMM  BEIIOJIHEHA C

BO3MOXHOCTRI OOpasoBaHUA pel3yibTaToB KT-BM3yaluszaluum obpasllia
KepHa B 0OJoke ofpas3lla KepHa. 3aloMyHaomee YCTPOMCTBO BHIIOJIHEHO C
BO3MOXHOCTBIO COXPaHEeHMSI pPes3yJbTaToB BU3yaJM3alun, opru  STOM
pesyJbTaTe BUI3YyaJlM3aluMKM CcomepXaT pesyJibTaTH AMP-BU3yaM3aluy,

pesvyiabTaTe KT-BM3yaMzauuu ¥ Juofoe coueTaHMe M3 HUX. Kpome ToroO,

MOHUTOP BLIIIOJIHEH o} BOSMOXHOCTBLIO oTOoBpaxeHnd pPes3yJbTaTOR
BMU3YaAJIM3alUA .
[011] CormJiacHoO OpYyTHMM  BapMaHTaM  OCYIeCTBJIeHUSI cucTeMa

BM3YalIM3allMM MOXET BKJIOUATE B Ccebs pasJIMUHBEe YCOBEPIEHCTBOBaHUA.
Hanpumep, cHUcCTeMa BHU3yalM3allMM MOXeT BKJIOUATL B ceba CUCTeMY
yIOpaBJIeHMs, BHIIOJHEHHYID C BO3MOXHOCTBLIO COeOMHEeHMSI C CUCTeMOu
SAMP-BUBvyalIu3aluum, cucreMol KT-BUsyalM3aluM WIM JIOOBM CcoueTaHMeM
M3 HUX U YyIOpaBJIeHUS peTrucTpalueyr pesyjbTaToB AMP-BM3yalMs3alluu,
pesyabTaToB KT-BU3yamMs3aluuM WIKM JOOOTO COoUeTaHMsd W3 HUX; IpU

S5TOM CHrCTeMa YIIpaBJI€HMA MOXeT OBITE Takrxe BEITIOJIHEHA C



BO3MOXHOCTEIO yhpaBJIeHU A YCJIOBUAMA OaBJIEeHU A, TeMIepaTypPHBEMN
YCJIOBUAMM WM JIOOBIM CcoueTaHMeM U3 HUMX, BO3IOEeMCTBUI KOTOPHIX
oBpasell, KepHa IIoIOBepraeTcda BO BpeMd o0pas3oBaHMA pesyibTarton SAMP-
BU3YyaJIM3alum WJIN obpasoBaHuUsAa pesyJILTaToR KT-pusyajguzaluum;
HarpeBaTeJlbHHM OJIOK, CBS3aHHHM C OJIoOKOM oOpa3slla KepHa, IIPpUM STOM
HarpeBaTeJIbHHM OJIOK K TOMY 'Xe BHIIOJJHEH C BO3MOXHOCTBLI COeIMHEHUS
C OJIOKOM VIIPaBJIEHUSA U PETYIMPOBaAHMSA TeMIepaTypH B OJioke ofpasla
KepHa; ¥ »OaTuMK TeMIepaTyph, CBA3aHHHEM C HarpeBaTeJIbHEM OJIOKOM,
OJIOKOM oOf0Opa3lla KepHa WM JIOBEM COUeTaHMeM M3 HHUX, IIPpM 5STOM
OaTuMK TeMIepaTypH K TOMY Xe& BHIIOJIJHEH C BO3MOXHOCTBI M3MEePeHMS
OaHHHX O TeMIlepaTyph B OJIoKe oOpa3lla KepHa M Iepelaur OaHHHX O
TeMIlepaType K OJIOKY VYIIPpaBJIEHUS, HarpeBaTeJIbHOMY OJIOKY WM JIHOOOMY
CoueTaHMI M3 HUX; OJOK »OaBJIeHMSd, CBA3aHHEM C OJokoM obpasla
KepHa, IOpu 5TOM OJIOK HOaBJIeHMHA K TOMYy Xe BHIIOJJHEH C BO3MOXHOCTBIO
cCoenOMHeHUda C OJIOKOM YyIIpaBJIeHUA U pPelyJMpOoBaHUA »OaBJIeHUSA B OJIOKe
obpaslla KepHa; M »OaTUMK »OaBJIEHMS, CBA3aHHHM C OJOKOM IaBJIeHUSd,
fJlokoM oOOpa3la KepHa WK JIOBEM COUYeTaHMeM M3 HUX, IIpMYM 5STOM
ODaTuMK OaBJIeHMHA K TOMYy e BHIIOJIHEH C BO3BMOXHOCTBIO MW3MEepPeHMH
OaHHHX O IaBJiIeHMM B OJIOKe ofOpaslla KepHa U IIepelauM JaHHBX O
OaBJIeHUM K OJIOKY YyIpabJieHMs, OJIOKY IaBJIEHUS WIM JIOOOMYy COUETaHU
13 HUX; OJIOK 3aBOoIHAKLMEeTro ¢JoMIa B COOOmEeHMM II0 TeKyuel cpenme C
BijokoM of6paslla KepHa, IpY 2TOoM OJIOK 3aBOIHAKIETIO OQJIOMIOA BHIIOJIHEH
C BOBMOXHOCTLIO BO3IEeMCTBUSA Ha ofpa3ell KepHa 3aBOIHAIYM QJIIOMIOM
n/nnm BJIOK 3aBOIOHAKIETO diona BEITIOJIHEH c BO3MOXHOCTELIO
coenMHeHMa C OJIOKOM YIIPaBJIEHUS UM yOpaBJeHMS IIOTOKOM 3aBOIHAKIETO
dpJroMIoa BO BHYTPEHHKK o060JlacTh OJIOKa obpaslla KepHa.

[012] CorJlacHO OIpyToMy BapMaHTy  OCYIEeCTBJIeHUS oInMcaHa
cucTeMa IJisa oOpa30BaHUA pe3yJibTaTOB BUlyalM3aluuu obpa3la KepHa,
CBA3aHHOTO C IOAO3eMHOM ob6JjacThl. CHUCTeMa COIepPXMT M[IpOolleccop,
YCTPOMCTBO BBOIA B COEOMHEHUMM C IIPOLIeCCOPOM M BHIIOJIHEHHOE C
BO3MOXHOCTEI TIIpMeMa BXOOHBEX  JaHHBIX, CBASAHHHX C IIOO3eMHOMU
o6JlacTro, 3arnoMyHamimee YCTPOMCTBO B COEIMHEHUM IIPOLIeCCOPOM.
3anoMmHaKmee YCTPOMCTBO UMeeT Hab®op MHCTPYKLUMM, IIpM STOM Hadop
MHCTPYKLMY BHIIOJHEH C BO3MOXHOCTBLI obOecleueHUsa, OPU MCIOJHEeHUU
IPOLIECCOPOM, M30JIMPOBaHMUA oOpas3lla KepHa, CBSA3aHHOTO C MION3&eMHOU
o6JlacThio, B CHUCTeMe BUlYyaJu3allMM, BHIIOJHEHMSI AIepHOM MaTHUTHO—
pe3oHaHcHOM (AMP) BuayvaIuzaluu obpas3lla KepHa OJg oBpa30oBaHuUAg
Pes3yILETaToB AMP—-BH3YyaIn3alln obpasua KepHa, BREIIIOJIHEHU I
KOMIBIOTEPHOM ToMoTrpadmueckon (KT) BuI3yadu3auum obpaslla KepHa OJIA

oBpasobaHMd pesyiabTaToB KT-pu3yaguzaumm odpaslila KepHa M BEBOILA



PesyJLETaToB BU3yaJM3auum, OpyM STOM pPesyJbTaTH  BU3yalM3alluu
comepxaT pesyJibTaTeH AMP-BM3yaJiM3aluy, pes3yibTaTh KT-BU3yaM3alun
n Joboe coueTaHVe M3 HUX.

[013] CormyacHO IOpyI'MM BapMaHTaM OCYIECTBJIEHMHA CHUCTEMa MOXET
BKJIOUATE B cebda pasIMUHbEE YCOBEPIIEHCTBOBaAHMA. HampuMmep, CcHUCTeMa
MOXeT BKJIOUATE B ceba Had®op MHCTPYKLUMUNM, KOTOPHEM MOXeT OHBTL KpoMe
TOT'O BLIIIOJIHEH C BO3MOXHOCTBIO obecrieueHud, npu VCIIOJIHEHUN
IpolLleCCOopPOM, olIpenejieHrsa Qiorna, TOOHBaeMoOI'o M3 of0paslla KepHa,
Ha OCHOBaHMM pPe3yJIbTaTOB BUIyaJIM3alluMM,; IIPpM 2TOM HaOOp MHCTPYKLUMN
MOXeT OBTE KPOMe TOTO BHIIOJIHEH C BO3MOXHOCTBI OOeClleueHusa, [IpU
WCIIOJIHEHUY IIPOLLEeCCOPOM, OIpenesiIeHMd paclhopenejieHnsa HedTM, BOIH
W JIIOOOTO coueTaHu4a nus HUX Ha OCHOBaHUU pPes3ysiLTaToB
BMBYaJIMU3alUUK,; IIPpM STOM HaOOP MHCTPYKUMM MOXeT OHTHL KpoMe TOTO
BHIIOJIHEH C BO3MOXHOCTLBID OOeClleueHMs, IIPpM MCIOJIHEHUM IIPOLIeCCOpPOM,
OlpelleJIeHMA KOJIMUeCcTBa IIOp B oOOpa3lle KepHa, paclpeleljieHUd IIOp B
oBpasle KepHa, comepXxaHuda IIop Ha OCHOBaHUU pPes3yJibTaToB
BUByaJIMU3alUUM,; IOIpY BSTOM Hab®op MHCTPYKLUMM MOXeT OHTL KpoMe TOTO
BHIIOJIHEH C BO3MOXHOCTLID OOeClleueHMs, IIPpM MCIOJIHEHUM IIPOLLeCCOpPOM,
BOBOEMCTBMA 3aBOOHAWLMMM OQJIIOMIOM Ha ofpas3ell KepHa OIHOBPEMEeHHO C
BHIIOJIHeHMeM KT-Busyamuszaluuu obpa3lla KepHa win AMP-BU3yaIuU3alUM;
opmu 5SToM Habop MHCTPYKLUM MOXeT OBTHL KPOMe TOT'O BHIIOJIHEH C
BO3MOXHOCTEI OOEeCIIeueHMs, I[IPU MCIIOJIHEHUN IIPOLIECCOPOM, BEHIIOJIHEHNI
MOIOEeJIMPOBaHUA [IOTOKa Ha OCHOBAaHMUU OOHOT'O nus pPesyILTaTOB
BUSYaIU3aluM,; MU/MUIM Habop MHCTPYKLUMUNM MOXeT OHThL KpPpOMe TOTO
BEIIIOJIHEH C BO3MOXHOCTBI OOeClleueHMrsI, I[IPU MCIOJHEHUM IIPOLLeCCOopoM,
opencTaBJIeHUS OIIOBelleHMs, CBS3aHHOTO C padoTol C yIJIeBOOOopoIaMu
Ha OCHOBaHMM pPes3yJIbTaTOB BUI3yaJIM3allUM, pPe3YJIETAaTOBR MOOEJIMPOBaAHUA
M JoboTo coueTaHMsa M3 HuUx. CHUCcTeMa TakKXe MOXeT BKJKUaTh B cebd
Habop MHCTPYKLMM, KOTOPHEM KPOMe TOT'O BHIIOJHEH C BO3MOXHOCTLIO
obecrieueHusa, IIpPM MCIOJHEHUM IIPOLEeCCOpPOM, BHIIOJHeHMS BTopoM KT-
BUBYVaJIuzaluumu obpaslla kKepHa, BO3IeMCTBMA BaBOOHAOMMM QJOMIOM Ha
obpasell KepHa OIHOBPEeMeHHO C BHIIOJHeHMeM BTopo¥ KT-BU3yaJIMU3alluMU
obpasiia KepHa u CpaBHeHU4d pesyyLTaToB BU3yaJM3alun npu
3aBOOHAKIEM QJIIOMIOEe, BTOPOM 3aBOOHAKIEM QIOMIOe OIS OlIpelelleHUd
DoJjiee 50OEKTUBHOTO MOBHIIAKIIETO M3BJIEUeHMEe YIJIEBONOPOINOB QioMIa.

KPATKOE OIIMCAHMUE YEPTEXEMN

[014] [MperMymecTBa HacToAmero n300peTeHnsa  MOXHO JIydiie
NOHATE IpM obpalleHMM K HMXeCJeyrlleMy IIOOpOoOHOMY ONUCaAHUK U
COIIPOBOXIOAKIIMM UepTexaM, Ha KOTOPEHIX:

[015] pur. 1 -  I[IPpUMEP OJIOK—CXeMHl I[IOCJIENOBATEJILHOCTHU



HeﬁCTBMﬁ, BRJIOUAKIMNMX BHM3YyaJIM3alVio 06pa3u0B KepPpHa I MCIIOJIE3OBaHNMe
Pe3yJIETaTOB BU3yaJIM3aluul, COIJIaCHO BapMaHTyY OCymeCTBJIEHMA

IMIPeOJIOXKEHHEIX TeXHNUEeCKHUX pemeHMﬁ;

[016] pur. 2 -  I[IpUMEP OJIOK—CXeMHEl I[IOCJIENOBATEJIBHOCTHU
oencTBUM, BKJIOY a0IMXx BU3yaJU3alui oBpa310oB KepHa c
BU3YyaJIMU3UPYINM dbironooM, COTJIaCHO BapMaHTy OCyIMeCTBJIEHUSA

IMMPeOJIOXKEHHEIX TeXHNUEeCKHUX pemeHMﬁ;

[017] pur. 3 -  I[IpUMEP OJIOK—CXeMBl  I[IOCJIENOBATEJIBHOCTHU
OeVCTBUN, BKJIIOY AN X MHOTOKpaTHOe BHIIIOJIHEHNE CIIOCOBOB
BU3yaJMU3aluUNn, COTJIaCHO BapMaHTy OCYIWeCTBJIEHUI IpenJjIoXeHHEIX

TEXHUUECKUX PelleHUul;
[018] pur. 4 - [IpUMeEpP CTPYKTYPHOM CXeM:bl CUCTEME]
BU3yaJMs3auuM ofpasla KepHa COIVIaCHO BapMaHTy  OCYIeCTBJIEHUAI

IIPpeIJIOXEeHHEX TeXHNYeCKUX pemeHMﬁ;

[019] o¢ur. 5 - TI[OpuMEep CTPYKTYPHOM CXeMB CUCTeMH KT-
BU3yaJIU3aLUN ;

[020] o¢ur. 6 — HOpuMep CTPYKTYPHOM CXeMH CHUCTeME AMP-
BU3yaJU3alLUU ;

[021] ¢mur. 7A-7D — TuUIMYHBEE M300paXeHUs, WIJIOCTpUPYRIMe

[pUYMeEpPH aHaJlM3a OaHHBEX KT-BU3yamM3aluun;

[022] o¢ur. B8A-8D — TUIMUYHHE M300paXeHMd, WLINCTPUPYIIMe
IPpMMepPH aHaJlM3a OaHHHX KT-BuU3yaJlM3alliu;

[023] dur. 9A-9D - TMIOMYHEE WM300paXeHMsa U OUaT'paMMH],
WIIJIIOCTPUPYIIMME NIPUMEPH aHaJM3a JaHHHEX SAMP-BU3yaJlu3alluu;

[024] o¢ur. 10A-10C - THUOMUHHE M300paXeHUe U IOUaATPaMMEL,
WIIJIIOCTPUPYIRIME IPUMMEPH aHaJM3a OaHHHEX SAMP-BU3yalu3aluM,; U

[025] omr. 11 - CTPpYKTypHas cxeMa KOMIILITEPHOM CUCTEMEH,
KOoTopasd MoOXeT OBTE MCIOJB30BaHa IIPM  BHIIOJHEeHUM JioOOTOo U3
crioco6oB, PACKPHTHX B 2TOM 3asBKe.

[IOOPOEHOE OIIMCAHUE

[026] B HIDKe CJIleoyolmeM pasneie NIOOPOBHOTO OTIUCAaHUSA
paccMaTpMBaknTCA OTIeJIbHHE BapMaHTH  OCYMECTBJIEHMS  HaCTOAMETO
PacCKpPHETUA, CBA3aHHHE C NPellNoYTUTeJIbHEMN BapMaHTaMM
ocymecTBJIeHMa. OIHako B TOM CTeleHM, B KOTOPOM HMWXecJeIyolee
onmMcaHue ABJIAETCSH crneundruyeCcKmMM oIS KOHKPETHOTO BapraHTa
OCYIECTRBJIEHVA WM KOHKPETHOTO IIPMMEHEHMS HaCTOAMETO PacCKpPHTHUS,
OHO IpennoJlaraeTcsa IIPUBOIOMMEIM TOJIBKO IJIS IIpUMEpa M [IpencTaBJISgeT
coboM TIMpoCTO OIMCaHue IIPUMMEPOB  BapMaHTOB  OCYIeCTBJIEHUS. B
COOTBETCTBUU C DTUM PacCKpHETHUE He OTPaHUYEHO OTIEeJIbHEMN

BaprmaHTaMM1 oCcymeCTBJIEHWA, OIIMCaHHBEIMM HVXe, a TOUHEeEe, OHO



BKJIKUaeT B ce®d BCe BapWaHTH, MOIMOUKALIMM ¥  DKBMBAJIEHTH,
nonagjammmMe B Opelesltl MCTMHHOM CYMHOCTM M B 00BeM IIpujaraeMomn
GOPMYJIEl U300peTeHMUd.

[027] PasJiMuHEEe TEePMMVHEL, MCIIOJIbE3YEeMEe B HSTOM  3adBKe,
omnpenejieHE HMWXe. B Tex ciydasax, KoI'a TepMMH, MCIOJbL30BaHHENM B
bopMyJie wmz0OpeTeHMA, He OlIpenejleH HWXe, CIelIMaJIMCT B JaHHOM
oBJlacTM TEeXHMKM IOOJDKEH HOaBaThk eMy CaMOe IUMPOKOe OIlpelleJIeHNue,
¥Mes B BMIY TO, UTO TEepMMH OTpaXeH B II0 MeHbIEeM Mepe OIOHOM
nevyaTHOV NOyOIMKaALUUY MM ONYyOJIMKOBAHHOM IIaTeHTEe.

[028] HeonpenesieHHEE AP TUKIIN HeoO4a3aTeJIbHO O3HAaYamnT
OT'paHMUeHNEe TOJIBKO OIOHVM DJIEMEHTOM, a TOUHEE, ABJIATCSA
BKJIIOUAKIMMMY M OTKPHTHMA/ IJIS BKJIOUEHUS, IIPpU HeOOXOOUMOCTM, TaKMX
MHOTOUMCJIEHHEIX DJIEMEHTOB.

[029] TepMMHOM «YyIJIEBOOOPONLD», MCIOJbL3YEMHM B DSTOM 3asBKe,
B ofmeM cJydae 0003HauvalnTCd MOJIEKYJIE, oOpas3oBaHHHE IIpexXxie BCeTO
arToMaMu yIJjlepoma u BomopoHma. KpomMe Toro, yIJIEBOODOPOIE MOIT'YT
BKJIOUATE B Ccebda OpyIue 5BJIEeMEeHTH WIM COeOMHEHMS, TaKue Kak, HO
Be3 OI'paHMUeHMA MMM, TaJIOTeHH, MeTaJlJIMueCcKMre HSJIEMEeHTH, as30T,
KM1cJopon, cepa, ceporomopon (H,S) wm mmokcunm Bomopoma (CO,).
[lpennouTUTeJIbHEE YIJIEBOOOPOOE MOXHO HOOBBATH M3 YIUIEBOOOPOIHEIX
KOJIJIEKTOPOB UYepe3 CKBaXMHBE, I[IPOHMKAKLIME B CcoIepXaluy yIJIeBOOOPOL
JjiacT. YTIJIeBOIOPOIH, M3BJIEKaAeMHe M¥3 YIJIEBOIOOPOIHOTO KOJIJIEKTOopa,
MOTYT BKJIOUATL B cebsa, HO 0e3 orpaHMUeHMS VMM, HedTM, IPUPOIHLIM
ra3, HedTeOpoIyKT, KepoTreH, OUTYM, OIUPOOUTYM, acdajlbTeHB, CMOJIH
WM CcoueTaHue U3 HUX. YTJIeBOOOPOOH MOTYT paclojlaraTbCsa B
MMHePaJIbHEIX MaTpHullax B TeoJIOTUUeCKOM cpene, Ha3BEIBaeMHX
KOJIJIEKTOpaMM, WM BOIM3M HUX. MaTpMIBE MOT'YT BKJKUaThL B cebd, HO
ez OTpaHMUEeHUMS ¥MH, OCamouHyln IIopomy, IeCcKu, CUJIMUMIINTEL,
KapBOoHAaTE, OMATOMUTH M OPYyI'Me IIOPUCTHEE CPEeIH.

[030] TepMMH «pas3BelKa YITJIEBOOOPOIOB», MCIOJL3YEMHM B D2TOU
3asaBKe, oOo3HauvaeT JOOYK IOesATeJIbHOCTBb, CBSA3aHHYK C OlpelelJIeHVMEM
MEeCTOIIOJIOXEHU S YIJIEBONOPOOOB B IOIO3eMHHX objlacTax. [lod pasBeOKon
YTJIEBOOOPOOOB OBBUHO VMeeTCH B BUIY Jobas OedaTeJIbHOCTE,

IIpoBoOoOMMad IOJIA IIOJIYUEHMA Pe3yJIETaTOB MBMepeHMﬁ IIyTeM pelrMcTpalll

MsMep AeMEIX IOaHHBEIX, CBA3aHHEX C IIO O3 E€MHEIM I1JIaCTOM, u
COOTBETCTBYKIEI'O MOIOeJIMpOBaHMA ITaHHEX IJIA UOEeHTUPUKALIUN
BO3MOXHEIX MeCT PacCIIoJIOXeHNMA 3aJIexen YTJIEBOOOPOOORB.
COOTBETCTBEHHO, pasepelkKa YIUJIEBOOOPOOOB BRJIOUaAeT B cebda

perMcTpallMio OaHHEIX MSMepeHMﬁ, MOIOeJIMPOBaHNVe ITaHHEX MSMepeHMﬁ IJIA

[IOCTPOEHUSA MOLeJIell TeOoJIOTMUEeCKOM Cpenb M OolpelneJileHMe BepOATHHX



MeCT PacCIOJIOXeHUA YTJIEBOIOPOOHHEHX KOJIJIEKTOPOBR B T'eOJIOTMYECKOMN
cpene. JaHHEHE M3MepeHUM MOTYT BKJIKOUATE B Cceba CcelCMUUeCKHUe
IOaHHHE, TpaBUMETPUUECKHUE IOaHHHE, MaT'HUTHHE IOaHHHE,
DIJIEKTPOMaT'HUTHEE OaHHBEE M T.II.

[031] TepMrH  «pas3paboTka MeCTOPOXIOEeHMA  YIJIEBOLOPOLOBY»,
WCIOJIBE3YEMEY B DTOM 3asgBke, o0003HavaeT JOOYyK©R »OesaTeJIbHOCTEH,
CBAZ3AHHYK C IUJIaHUpOBaHMEeM HOOOBUM YIJIEBONOPOLOB M3 IIOO3EMHEIX
obiacren /U [IOJIy4YeHMEeM noCcTylla K YyIUIeBOOOPOLaM. Ilon
pazpaboTKOM MeCTOPOXIEeHMA YIJIEBOOOPOONOB OOBUHO MMeeTCdS B BUOY
Jgobad OedATeJIbHOCTh, opoBOIMMad OJid IUIaHMPOBaHMA  OOCTyIla K
yIJleBonoponam ns [IOO3eMHOTO jiacTa n/Unm 014 OOOBUM
YIJIEBOOOPOLOB " COOTBETCTBYKIEIO  MOIEJUPOBaHUAI OaHHBIX nJis
MOSHTUOUKALVY [IPEeOIOUTUTEJIBHEX MEeTOOUK UM CIOCO00B pa3paboTKu
MeCTOpOXIOeHNA. Hampumep, paszpaboTka MEeCTOPOXIEHMA YIJIEBOOOPOILOB
MOXET BKJIIOUATEH B cebsa MOIEeJIMPOBaHMeE IIOO3EMHOTO jacra,
[JIaHMPOBaHMEe M3BJIEUEHMA B TeuUeHMe IIepPMONOB NOOBUM, OIpenejieHue U
[IOOTOTOBKY OOOpPYLOOBaHMUA, IIOOJieXallel'o MCIIOJb30BaHMID, UM paspaboTky
TexXHOJIOTHUH, ronJiexamms VICIIOJIb 30BaHMIO npu M3BJI€UEHUN
YIUIEBOOOPOLOB M3 I[IOO3eMHOI'O IjlacTa, M T.II.

[032] TepMuH «paboTa (paboTH) c YTJIEBOOOPOLaMI»,
WCIOJb3YEMHY B D2TOM 3asBkKe, o60o3HavawT JoOyln »OesSTeJIbHOCTDH,
CBABaHHYI C pa3BeIKOoM YIVIEBOIOPOIOB, pPaszpadoTKOM MeCTOPOXIeHMUS
YTJIEBOIOPOIOOB U/UIM OOOHUEeN YTJIeBOIOPOIOB.

[033] TepMmmH «IobObua YIJIEBOOOPOIOOB», MCIOJbL3YEMEIM B D2TOM
3asaBKe, O0O0OO03HauaeT JOOYyH OeATEJIBHOCTL, CBA3aHHYK C W3BJIeUEeHUEM
YITUIEBOOOPOLOB M3  I[IOO3EeMHOI'O MecTa  pasMelleHNUHd, TaxKoIo Kak
CKBaXuMHa NI opyroe BCKPHTHUE MECTOPOXIEHNS . ITon nobeaen
YITJIEBOLOPOLOR OOEBIUHO nMeeTcs B BUIOY  Jiobas 0edTeJIbHOCTE,
ocymecTBJIAeMasa IOJa o0pa30BaHMA CTBOJa CKBaXMyHHE, Hapaoy cC Jodon
0edTeJIbHOCTEID B CKBaXMHEe WM OTHOCUTEJIBHO Hee IIOCJle 3aKaHUMBAaHUA
CKBaXMHH . B COOTBETCTBUU C DTUM DOOHUYa VI M3BJIeUEHNE
YIUIEBOOOPOLOB BKJIKUaeT B cebsa He TOJBKO I[IEPBUYHOE UBBJIEUEHNE
YTJIEBOOOPOOOR, HO TakXe CIOCOOH BTOPUYHOM U TPETUUHOM HOOOHUMU,
TakKMe KaK HaTlHeTaHMe Tas3a WIM XUIKOCTHM IJIS I[IOBBIIEHMS JaBJIEHUS
BHITECHEHMA; IIOBHIIEHME IIOOBMWXHOCTM YIJIEBOLOPOLOEB WK 0OpaboTKy,
HaOpyMep, XMMMKaTaMM; THUIPaBJIMUECKMM Pa3pPHB CTBOJIA CKBAXMHLE OJIA
CTUMYJIMPOBAaHMSA TIIOBEIMEHHOM TeKyueCcTM,; PeMOHT CKBaXMHH; KapoTax
CKBaXMHH UM IOpyITMe o0pab®OoTKM CKBaXMHH M CTBOJIa CKBAaXMHH.

[034] TepMMH «MOIOeJIb TI'eOJIOTMUECKOM Cpelbl», MCIOJbL3YEeMEM B

STOMN 3aAdABKe, oBo3HauaeT MO IIeJIb KOJIJIERTOpPAa, I'eOMeXaHMUYEeCKYIO
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MOIeJIb, MOOeJlb BOIOOHEIPOHMLAEMOCTM U/MIXM TeoJIOTMUeCKYyHn MoIelb.
MomeJlb TeoJIOTMUEeCKOM Ccpelh MOXeT BKJUYATL B ce®gd JaHHHE O
T'e0JIOTUUYECKOM paspes3e, pacrnpenejieHHBE B MO eJIn 1o IOIBYM
VU3MepeHUaM (HalpuMep, paclpeleJIeHHEEe I[10 MHOXECTBY HdUYeeK, TaKuxX
KakK DJIEMEHTHE  WJIU OJIOKH) , 1o TpeEM  M3MEPEHUAM (HanpuMep,
pacrnpenesieHHEE II0 MHOXECTBY BOKCEJIOB) MM II0 TPeM WM OOJIbIIeMy
KOJIMUECTRBY M3IMEepeHUN.

[035] TepMMHOM «TeoJioTMUeCKas MOOeJIb», MCIOJbL3YyEeMEM B D2TOU
3asaBKe, npencTaBJIeEHA MO eJlb OO 3eMHOM oBygacTH, VMela g
CcTaTUUeCcKMe CBOMCTBa. l'eojlorMuecKkas MOIeJlb MOXeT BKJUYATL B cebsda
OOBEeKTE, TakKMue Kak CcOpocCH M/WIM TOPMBOHTH, ¥ CBOMCTBa, TaKMe Kak
baumm, JMUTOJIOTUA, IOPUCTOCTL, MIPOHUIIAEMOCTL W/WJIM OTHOCUTEJILHOE
comepXxaHue IleCkKa WM CJlaHLa. [J'eojiorMueckasd MoOOeJlb MOXeT OHTb
IBYMEPHOM WJIM TPpexXMepHOM MOOeJibi, HO IIPedlouTUTeJIbHO, UYTOOH OHa
npencTaBiisja cofOo¥ TpexMepHYy MOoOelb.

[036] TepMMHOM «MOIEJIb KOJIJIEKTOpa», MCIOJbL3yeMbIM B D2TOM
3a4BKe, nIpencTrTaBJIeHa MOIeJlb OO 3EeMHOM oBysacTH, VMenla g
IVHaMMUYeCKMe CBOMCTBa, KOTOPHE M3MEHSITCS Ha OPOTSXEeHUM MKaJb
BpeMeHM M3BJIeUeHMA  3allacoB  YIJIEBOIOOPOIOB. Hanpumep, MO eJlb
KOJIJIeKTOopa MOXeT OHITH MOIeJIbI cocTaBa, OaBJIeHUA n/nnm
OTHOCHUTEJILHOM IIPOHMIIAEeMOCTM QJIoMIa Ha IIPOTSXKEeHUM MKaJE BPEeMeHU
V3BJIeUEHU A YTJIEBOOOPOLOOB . S| OMHaMUUEeCKME CBOMCTBA MOXHO
MOOEJIMPOBATEL B HOOIOJIHEHMEe K CTaTMUeCKMM CBOMCTBaM, TakKuM Kak
[IOPUCTOCTE M  TIPOHMUIAEMOCTE. Monmeib KOJIJIEKTOPAa  MOXeT OHITH
OIBYMEPHOM MM TPexXMepHOM MOOeJjlblo, HO OPedlouTHUTeJIbHO, UYTOOH OHa
Brjla TpexXMepHOW MoIeJIbio.

[037] TepMMHOM «CeTKa» MM «pemeTKa», MWCIOJbL3YEeMHM B D2TOU
3asgBKe, IpeIcTaBJieHa o0JlacTb IIPOCTPaHCTRBa (HaOpuMep, IOByMepHas
oBJacTe WM TpexMepHasa o0O6JlacThb), KOTOpas MOXeT BKJIOUATE B cebd
OBBEKTE M KOTOpad BKJOUaeT B ceba nBa wiaM OoJibllee KOJMUYECTBO
Y3JIOB UM Habop MHOTOYTOJBHMKOB WMJIM MHOTOTPAHHMKOB, PaCIOJIOXEHHEX
B obJjactu (HanopuMep, Opu o0OBEMHOM IpencTaBJIeHMM). Ha ceTke
KaxIOui OOBLeKT MOXeT IOIpelCcTaBJIAThLCS Had®opoM MHOTOYTOJIBHMKOB WM
MHOTOTPAaHHMKOB, PACIOJIOXEeHHHX B o6JacTu. CBOMCTBaA MOTYT OHTH
NIpMIOaHH HEKOTOPEM MJIM BCEeM MHOTOYTOJBHMKaM. CeTKa MOXEeT BKJIIKUYATH
B ceb4g y3JH, KPOMKM, IIOBEPXHOCTM, a B HEKOTOPHX CJIydaax SUYelKU
VIV BJIEMEHTH CETKM.

[038] TepMMHOM «UMMUTALMA» WM <KMOIOEJIUPOBAHUEY», WCIIOJb3YyEMEM
B 5TOM  3afBKe, OpencTaBJIeH TIIpPOoLleCcC  BHIIOJHEHMSA  OOHOM MU

HeCKOJIBEKHUX onepauMIZ C MCIIOJIb30BaHMEeM MOIeJM I'eOoJIOTUUeCKOM CpelEl
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1 JOOBIX  COOTBETCTBYKMMX CBOWMCTB IJIA IIOJYyYeHMS pPe3yJIbTaToB
MoIeJiMpoBaHug. Hamnpumep, MOIelIMpoBaHMe MOXeT BKJOUaThE B cebd
BEIUMCJIEHUE OCHOBaHHOTO Ha MOJIeJIn KOJIJIeKTOpa IpOTHO3Aa,
OTHOCAmMETOCS K M3BJEUEeHMID 3alacoB YyIJIEBOIOPOINOB. MoIeJMpoBaHUe
KOJIJIEKTOpa  MOXeT BKJIIOUATDH B ceBs  BHIIOJHEHME  IIPOIIeCCOPOM
KOMIILIOTEPHOM MpOTpaMMel MOOEJIMPOBaHMSA KOJIJIEKTOopa, B pe3yibTaTe
Yero BHUMCJHSITCS COCTaB, IaBJIeHVe U/UIM I[epeMemenue djovmga B
3aBUCUMOCTM OT BpPEeMeHM U [IPpOCTPpaHCTBa IJI4 TOYHO OolpenejieHHOMU
CUTyalluM B HaTHeTaTeJIbHBEX U NPOAYKTHMBHEIX CKBaXMHaX IIyTeM peleHUsd
CUCTEMH YpaBHeHUM nJisg IpOoTeKaHUI IJIaCTOBOTO bionna .
T'eoMexaHMUeCKOe MOOeJIMPOBaHME MOXeT BKJIOUATL B Ccefd BHIIOJIHEHUE
IIpolleCccopoM KOMIILIOTEPHOM IpOTPaMMEL TeoMexXaHUUueCKOoTO
MOIOeJIMpOBaHu4d, B pesyJbTaTe yero BEUMCJIISIOTC A cMeleHue,
nebopMallMsg, HaIOpsSKeHMe, CHOBUTOBOE CKOJIBLXeHMe /MM BHCBOOOXIEHME
SHEPTUM U3 [IOPOOE B 3aBUCHUMOCTM OT BPeMeHUM U I[IPOCTPpaHCTBa B

COOTBEeTCTBMM C TI'PaHMUYHEIMM YCJIOBMAMHM, TaxKmMM KaK CMelleHMA WM

IIEpPEeHOCH, TellJloTa VI OTaBJIEHUA bionnoB IIPVMIMEHNTEJIBEHO K
TeoMexaHUueCKom MO OeJin C TOYHO olipeneJiIe HHEIMM HadaJlb HEIMIM
YCIIOBMAMN .

[039] TepMmmMH «I'eojloTMUecKkas cpenay, MWCIOJbL3YyeMul B DTOM
3asgBKe, O3HauaeT pPAacCIOJIOXEHHYID HIXe BepxXHeM IIOBEePXHOCTU JIOOVIO
Maccy TPYyHTa Ha Jiodol BHCOTE MM Ha IIPOTSXKeHMM IMalla30oHa BHCOT,
He3aBMCHMMO OT TOTI'O, TI'Je OHa HaxXOOMTCs, BHIIE, HIMKEe YPOBHS MOPA
WIXM Ha YPOBHEe MOPS, U/UIM PAaCIOJIOXEHHYID HIMKEe IIOBEPXHOCTM IIOMOMBEH
Jo®oM MacchH BOIH, He3aBMUCHMMO OT TOTO, I'Ie OHa HaxXOIUTCSd, BHIIE,
HMWXe YPOBHS MOPSA MJIM Ha YPOBHE MOpPA.

[040] TepMHMH «aIepHasd MaTHMTHO-PE30OHAHCHAaSd BU3yaJlIu3aluay,
MCIIOJIL3YEMEII B STOM  3afdBKe, OTHOCHUTCA K crnocobfy, KOTOPEM
IoJIyyamnT pPe3yJbTaTH BHM3yaJdMz3aluum obpa3lla KepHa Ha OCHOBaHUU
crnocofoB AOEPHOTO MaTHUTHOTO pes30oHaHca. AnepHas MaTHUTHO—
pe3oHaHcHada (AMP) BU3YalIMU3almng npencraBjsgeT cobomn crioco®,
KOTOPHM BKJIOUaEeT B cebsa VCIIOJIL 30BaHue MaTHUTHHX CIIMHOB,
CBSA3aHHHX c onpeleJIe HHEIMU aToMaMMn (HanpuMep, IPOTOHAaMM B
YTJIEBOOOPOIHEX bonnax) , 10 3BOJI MMM noJIy4daThb MHQOPMAalINL,
KoTopasa ABJdeTcsda chHeuudprueckor mnjasg QJIoOMOOB, OIS oOHapyXeHUS
Ta30B, XWUIOKOCTHM, TIXKEJIHX YIJIEBOIOOPOIOB M IPYTMX OQIOUIOB, TakKuUXxX
KakK COJISHOM pacTBOpP, M TIa30B, Takux kak CO,. IIpMMeHeHMe CIIOCODOB
A0epHOTO MaTHMTHOTO pPes30HaHCa M3BeCTHO CclIeluajJucTaM B IJaHHOM
oBJacTM TexXHMKM. B »Tux crnocofax MOXHO MCIIOJB30BaThk MaTHUT IJIA

co3maHusa cJjadoro IoJf, CHaOXeHHHM I'PalMeHTHEIMM KaTyllKaMyi, MaIl'HUT
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OJI9 CO3JaHua CpelHeTro IMoJIL, CHaOXeHHEM TpalMeHTHHEMM KaTyIKaMu,
MaTHMUT @OJA CO3ITaHMg CUJIBHOTO TIIOJIS, CHaOXeHHEM TI'padXeHTHHEMHI
KaTymKaMmu, wim  Jiodoe  coueTaHMe - M3 HUX. Crnoco®e  SOEPHOTO
MaTHMTHOTO pe30HaHca MOTYT of0ecleuMBaThL IIOJIyUeHMe U3MepeHUM
YeTHpex pPasJMUHLEX BUIOB. M3MepeHMdI MOTYT BKJIOUATE B cedg (1)

onpenesyieHMe COIepXaHMda HebTM M/MIM BOAH B oOpaslle KepHa IIpu

VCIIOJIbL 30BaHUU IPOTOHHOM CIIeKTPOCKOIUNU (mpm KOTOpOMn Takoe
u3MepeHue MOXET obecrnieumMBaThb OJIy4deHue nokasaTesid ofmen
nopucTocT), (ii) omopemesieHre coIepXaHusd HedTH M/MIM BOIOE IJIA

KaxXImoI'o pas3Mepa IIop IIPpM MCHOJb30BaHuM T,— wmian T,—pejlakKCOMeTpUuH,
(iii) omuHoMepuy (1M), @OByMepHYI (2M) un/Win TpexMepHyo (3M)
MaTHUTHO—PE30HAHCHYK BU3yalmM3aluun (MP-BU3yalM3alMil) KOHLEeHTpaluKu
HedTr u/MiaM BOOH Ha BCeM MNPOTIXKEHMM IJIMHE oOpaslla KepHa, Ha
cpese ofpaslla MJIM Ha BoOKceJe obpa3la M (iv) omnpenejeHMe IMHAMUKU
bJorIoIoB, TaKMX Kak COJISHOM pacTBOP UM YIJIEBOOOPOHNH, B COCTOSHUU
pPaBHOBECUHA (caMOoIpOoM3BOJILHOM onddy3mm) VIV non oevcTBUeM
VHOYLUPOBAHHOTO [I0TOKa npu AOepHOM MaTHUTHO-PEe30HaHCHOM
oInddys3oMeTpun C TpaldMeHToOM MOyJbCcupyomero noJjg (I'TII), oOpu 5SToM
oyTeM IOCJIeIHUX WU3MepeHUM ONpenesifioT OTHOCUTEJILHHE KOJMUeCTBa
MOOBMXKHEIX M HENOIOBWXHHEX  QJIIOUIOB. Kpome TOTO, CIIEKTPOME TPH
AO0epHOTO MAaTHMTHOTO pPe30HaHca B cJaboM IIoJie (HanpuMep, c
MaTHMTOM IJIS CO3ITaHMAa cJaboro TIoJigd, CHabOXeHHBEM TI'pallMeHTHBEMN
KaTylmKaMm) oBecrieunBanT OOHaApPyXeHMEe U BU3yaJu3aluuon oO0pas3loB,
comepXxammx yIJIepoOo M as30T.

[041] TepMHMH «KOMIBITEpPHasas ToMOTpadrMueckasa BU3yaJdIMU3alUI»,
MCIIOJILBYEMEII B STOM  3adBKe, OTHOCHUTCHA K crnocoby, KOTOPEM
IoJIydyamnT pPe3yJbTaTH BM3yaJdMzauuu  obpa3lla OPpUM  MCIIOJb30BaHUU
CriocoBOB KOMIILIOTEPHOM ToMOoI'padmMuecKoM BUI3yaJIMzaliuu. KoMObloTepHas
ToMoTpapuueckas (KT) Bulsyalm3alumMsda OCHOBaHa Ha BapMaluMM 3aTyXaHuS
PEHTTE€HOBCKOTO M3JIYUEeHMS B KOMIIOHeHTax. XoTsa KT-BU3yalIn3aluio
MOXHO MCIIOJIB30BaTh B KaudueCTBe MHCTPYMEHTAJIbBHOTO CpPpenCcTBa IIpU
MCCIIeIOBaHUAX, HeOoJbIme TIOPH MOTYT oaBaThb HEOIHO3HAaUHEE
pesyJbTaTe. KpoMe TOTo, MOXeT OKas3aTbCd HEBO3MOXHHM IIPOBeleHNe
paz3aInMuMsa MexIy 3aloJIHEeHHBEMM HedTh IIopaMM ¥ BaloJIHeHHHMM BOOOM
rnopamm. B IpenJIoXeHHBIX B 3a9BKe TeXHUUYEeCKUX pemeHmax
VCIIOJIE3YETCH MapKMPOBKa I[IOPOBOTO IMIPOCTPAHCTBA HEINOCPEOCTBEHHO Ha
MecTe TIIyTEeM MCIOJBb30BaHMA CWMJIBHO OCJabJIgomero pPeHTI'eHOBCKOe
nz3JIydyeHue OQJomOoa, TaKoTo Kak BUlYyaJIUIVPyomUM (Jonno  (HaopuMep,
BUBYaJIU3UPYIOMNM ras) . [Tpun BEIOOpPE BU3YAIUSUPYIIETO biromnna,

IIperMmMymeCTBEeHHO pacCTBOPMMOI'O B He(]_)TM, TarROI'O Kak I‘aSOOGPaBHBIﬁ
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KCEeHOH u/ TraszoobpasHEM KPUIITOH, MMOJIYYEHHHE C [TOMOIIL IO
KOMIILIOTEPHOM ToOMOTPadUM n300paxeHmUs MMO3BOJISAKT BHABJIATH
3aroJIHeHHEe HedTho IIOPH U/MIKM 3aloJiHeHHEe BOINOM TIOPH. IlyTeM
CpaBHeHUSA nz3obpaxeHnn, [IOJIYYEHHEBIX C IIOMOUWLI  PEHTTEeHOBCKOM
TOMOTI'pPadmMM IOPU MCIOJIBE30BaHUNM BUI3YyaJM3UPYKILeI'0 I'a3a, Takor'o Kak
Ta3000pas3HEN] KCeHOH /U ra3000pas3HEM KPUIITOH, u Oes
MCIIOJIE30BaHMA €TI0, MOXHO IIOJIydaTh IIOJIHOEe OIIMCaHMe XapaKTepUCTUK
IIOPOBOM CTPYKTYPH, KOTOpOe MOXeT BKJIOUaTh B cebsS KOJMUECTBO,
pa3sMepH ¥ MeCTOIIOJIOXeHMe 3BallOJIHEHHEX HedTh IIOP, 3allOJIHEHHEIX
TazsoM IOp M/MIM BaloJIHEHHBEIX BOIOM IIOP Ha BCEM MNIPOTSXeHuM obpaslia
KepHa. Ha OCHOBaHMU DTOTO OIMCaHMA XapaKTepUCTUK MOXHO BHIIOJIHUTH
BUBYAIMU3aAUMD OBWXEeHMA QIIIOMOOB B ILJlaCTe M COOTHECTM IOBWXeHMe C
BUIOM OQJoMIOa ¥ IIOPOBOM CTPYKTypoM. ONMcaHMe XapaKTepUCTUK U/UJInU
OBMXeHMe (JIIOMIOBR B ILJlacTe MOXHO C MeHblleM HeOolpelelIeHHOCTHIO
MCIIOJIE30OBATE B MOIOEJNAX T'eOoJIOTUMUEeCKOW  CpelH, OTHOCANMXCH K
Ion3eMHOV oBJacTH.

[042] [Tpu BEIIIOJIHEHUM paboT c YTJIEBOOOPOLaMA IOaHHBIE
UBMepeHUM MOTYT OHTH IIOJIYUYEeHH W OLIeHeHH IJIS I[IOHMMaHUuSA WK
VIIYUIeH s TIOHMMaHMsS TIIOOBEeMHHBX ofJacTel u/UiIM OJg I[IOBBIIeHUS
IoOHUM YIJVIEBOOOPOHOB. Hamnpumep, mOaHHEE M3MEPEeHMNA MOTYT OHTb
MCIOJIb30BAHH IIPM IOCTPOEHUM MOOeJiM TI'eOoJIOTMUEeCKOM cpelbl WIM OJA
OBOHOBJIEHUSA  CYMEeCTBYyKLMEeX MoOeJM TIeodMu3nUecKOoV  CpemnH. Mogmedb
TeOJIOTMUECKOM Cpelb ABJISeTCS KOMILITEPUBUPOBAHHEM IIpelcTaBJIeHMEM
Iog3eMHOM o00JlacTM, OCHOBaAHHEIM Ha TeodM3UUeCKUX U TeoJIOTUUEeCKUX
HaOJIOOeHMAX, BEHIIOJHEHHHX Ha WM HIWXe I[IOBEPXHOCTM 3eMiIr. MoIoelb
Te0JIOTUUECKOM Ccpelh MOXeT OHTL UMCJIIOBHM SKBMBAJIEHTOM TPEXMEPHOM
Te0JIOTUUYECKOM KapTH, IOOIIOJIHEHHOM olIMcaHueM (U3UUYeCKUX BeJIMUMH B
MomeaupyeMoM ofjJacTv, KOTOpoe MOXeT BKJKUATL B ceb®d onMcaHue
0BpaslloB KepHa U IOpyTMe M3MepeHHHe ITaHHBEe. MoImesib T'eOoJIOTUMUeCKOU
Cpelbl MOXeT BKJIOUATE B CcebBd CeTKy WIM pPeleTKy Y3JIOB IJid
pasziejyieHUa o0BOJIacTM MOIOEJIM TeOoJIOTUMUEeCKOM Cpelh Ha BDJIEMeHTH WIH
AYeVKM CeTKM, KOTOophHe MOI'YyT BKJOUATL B cebga OJOKM B IOBYX
VM3MEPEHUAX, BOKCEJIEI B TpexX M3MEPEHUAX WIM JOpyI'Me TIOOXOIAMNME
SJIEMEHTH CeTKM B IOpYIMX MUM3MepeHMaX. fAdelka, Takasd kak OJIOK,
BJIEMEHT CeTKM W BOKCeEJI ABJIAETCSA YaCTUUYHEM oBBEMOM
IPOCTPaHCTBa, KOTOPHM MOXeT OHTE o0O0pa30BaH M3 y3JIOB B CeTke. B
MOIeN VM  TeOJIOTMYUECKOM CpeOde CBOMCTBa MaTepHualoB, TakKre Kak
CBOMCTBa TIOPOIH  (HaIpUMep, [IPOHMIAeMOCTL M/MIM IIOPHUCTOCTL),
MOTYT OHITH IpeICcTaBJIEHE B BUIE HEIPEePHBHEX 0BBEMOB VI

HeHapPpyMeHHEIX C@pOCB.M_T/I ODBEMOB B pacdueTHOM IIPOCTpPaHCTRBE, TOoI'Ioa
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KakKk QU3NUeCcKOoe IIPOCTPaHCTBO MOXeT OHTbL IIpelCTaBJIEHO B BuUIE
Pa3pEBHEX OOBEMOB WJIM HapylleHHEX cCcOpocaMy OO0OBeMOB (HaIpuUMep, B
BUIOe OOBEMOB, COIepXallMX pPa3pPHBH, TaKMe KaK [IOCTCelOVMMeHTalUMOHHHE
Pa3pPEBH) .

[043] OnHakO HOCTPOEeHME MOIeJIM TeOJIOTMUeCKOW CpeOH SABJIAeTCSH
TPYOHON 3amaden BCJIEOCTBUE HeOpeneJIeHHOCTH, CBA3aHHOU C
pacrnpenejieHMeEM CBOMCTB Ha NOPOTSXeHUMM BCeTO IIPOCTpaHCTBa MOIOeJH
Te0JIOTUUECKON Cpensl. Hanpumep, CeliCMMUYeCKHe OaHHEE MOXHO
MCIOJIBE30BaTE BMEeCTe CO CKBaXMHHEMM KapOTaXHBMM HaHHBEIMM  IJIA
IIOJIyUYeHMsI HEeKOTOPOTO HadaJIbHOT'O MOualla3sOoHa 3HaudeHWulM, CBSA3aHHHX C
nom3eMHOM ob6JjacTeo. OmHako OoJiblle MHOOPpMalMM MOXeT HOTpeboBaTbCSA
0JId 20PeKTUBHOTO HaCHIEeHN A MOIeJIN T'e0JIOTUYECKOM Cpensl
CBOVICTBaMHA, KOTOPEHE MOTYyT OOeCIeuuThb CBA3b MEeXIOy  TOUHHMU
JafopaTOPHEMKM  OlpelesIeHUAMM  CBOMCTB (HampumMmep, Mexny — ofmen
IIOPUCTOCTRIO, M3BMEepPeHHOM TIeJIMeBOM IIOPO3UMETPHUEN) U TeojioTuel. B
COOTBETCTBUM C 5SBTUM I[IPEIJIOXKEHHEMM TEXHUUECKUMY PElleHUAMM MOXET
oBecrneuMBaTLCA CBA3b MeXOy TeoJIoTMel, IOPOBOM CTPYKTYypOM U
XapakTepucTukaMm  IIOTOKa, KOTOPEHE TakXe  MOTYT obecrneunBaTh
MEeHBIIYI0 HeOIIpeleJIeHHOCTL B IIpollecCe MOIOEJIMPOBAHUA I'eOoJIOTUUeCKOM
Cpen:l.

[044] IlpenJjioXeHHBEE TexXHUUECKMEe pPelleHMS MOXHO MCIIOJIB30BaTh
0JId [IOJIYYEeHU I MeHbIIen HeollpeleJIeHHOCTHU nopu MOOEJIMPOBaHUNU
TeoJIOTMYECKOM cpelbkl ¥ paboTax C yIUIeBOIOpoIaMM. IIpenJioxXeHHHE
TeXHUUEeCKMEe PpelleHMd BKJIUAT B ceba crnocod oleHMBaHMA obpasla
KepHa IyTeM BLIIIOJIHEHU A AMP-Busyanmmsaumm, BEIIIOJIHEHU A KT-
BU3yaJM3alluM, BO3IOEMCTBMA BU3yaJM3UpyIMUM OQI0OMOOM Ha obpasel]
KepHa WU/UIM BOB3OENMCTBUS BaBOOHAOMMM GJIOMOIOM Ha ofpas3ell KepHa.
[IpenJioXeHHEEe TexXHUUeCKUe pelleHUsS MOXHO MCIIOJIE30BaTh OTHEJIBHO WJIU
00LeIMHATL IJIA »OajJlbHeMmeTo YyJydmeHusa o0paboTku obdpa3l3lla KepHa u
[IOJIYYEeHMA MexXaHu3Ma OJid OlpelelJIeHMSA WM OLeHKM KOJIMUeCTBa IIop B
obpasue KepHa, pacrnpenejieHus IIOp B obpaszue KepHa  U/Uiu
comepXxaHMsa IHIop B ofOpas3lle KepHa Ha OCHOBaHUM pPes3yJibTaToB
BU3YaJIU3alNnN, n TeM CaMEM MOXHO [IoJIy4daTh MEHBITYIO
HeolpeneJIEeHHOCTEL MOIeJM TeOJIOTMUEeCKOW cCpeli. HamnpuMmep, C IIOMOMBI
TaKMx OIpeleljIeHVM MOXHO BHABJIATL CBOMCTBA, KOTOPHE CBS3aHH C
OBWXeHVEeM  yIUIeBOOOPOLOB n SKOHOMUUYECKNMM  I[IOTEeHUMAJIOM  IIOPOXH
KOJIJIEKTOPpa, M MX TakKXe MOXHO MCIOJBE30BaTE MOJIS IIOBBIIEHMS IOOBUU
YIJIEBOOOPOLORB .

[045] CorJlaCHO  HEKOTOPHM KOHOUIypalMaAM B  IPEeOJIOXKEHHBX

TeXHMYeCKNMX pelmeHMmAX MOTYT MCIIOJIB30BATBECHA PasJIMYHEE CIIOCOOH
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BU3yaJIu3alun nJis YIIydlmeHM S pPes3yJbTaTOR BM3yaJM3alliu,
UCIIOJIE3YEMEIX B MOOEJISX TeoJIOTMUECKOM Ccpels U/UiIM Opu padoTax C
ynJieBomoponamMu. Hamnpumep, OTPeIJIOXKEHHHE TEXHUUECKME pPeleHUsS MOTyYyT
BKJIOUATE B Ce0sd BHIIOJIHEHME IOBYX WIM OOJIBIETO KOJMUEeCTBa CIIOCODOB
BU3yaJu3alun nJis perucTpauun VIV MOJIYUYEHU A pPesyJIbTaToOR
BU3yaJuzauuy obpas3la kKepHa. CHocoOH BU3yalM3aluMM MOTYT BKJIIKOUATH
B cebsa (1) AOepHYy© MarHMTHO-Pes30OHaHCHYH (AMP) BuMayaamuszauuo, (ii)
PEHTI'€HOBCKYIO TOMOTPadUUIECKY BM3yaJM3allM (HanpuMep, KT-
BUBYyaJIMU3aluuo) uiau (iii), Hamopumep, Jgoboe coueTaHMe U3 HUX.

[046] B NpensiOXeHHEIX TEeXHUUYECKUX PpPelleHMAX COIJIaCHO OPYIUM
BapMaHTaM OCYIIeCTBJIEHMS MOXHO MCIIOJIB30BaThk OIOMH WM HECKOJBKO
CriocoBOB BUByaJM3alLMUM, OTIEJbHO W/MJIM B COUYETaHMM, BMecTe C
BU3YaJUBUPYIONM bsron oM n/ N 3aBOIHARIMM bIon oM.
Busyaausupyommi GJoMI MOXeT BKJIOUATL B ceba raz’oofpasHBElM KCEeHOH
(Xe) u/uan rTasoobpas3HelM KpulToH (Kr). Hanpumep, BU3YaJIU3UPYIOUMNA
oo MoxeT comepxaThb 20 006.% wmam 6oJjiee Ta3000pa3HOIO KCeHOHa
OTHOCHUTEJILHO ofmero obbeMa BUI3yalusupyklmero omonma, 50 006.% wuim
BoJiee ras3000pa3HoTo KCEeHOHa OTHOCUTEJILHO oBmero oBBeMa
BUBYyaIM3upywmero oimiouna, 70 006.% mam Oojiee rasooBpa3HOT'O KCeHOHAa
OTHOCUTEJILHO ofmero obbkeMa BUlyaauz3upywomero o¢jgouna, 80 00.% wuiu
BoJiee ra3000pa3HoTo KCEeHOHa OTHOCUTEJILHO ofmero obweMa
BU3yaJmaupyomero o¢iornga wuian 90 006.% wmiam  6oJjiee T'az000pasHOTOo
KCeHOHa OTHOCUTeJIbHO ofmero ofbkeMa BU3yaJM3UMPyoIero  QJoKIa.
CoTJlacHO JIpyT¥MM IIpMMepaM BUI3yalus3upyomui oiaonn comepxuT 20 00.%
niIM 0OoJiee Ta3000pas3HOTO KPUIITOHA OTHOCUTEJIBHO 0f0mero obweMa
BU3YAIUSUPYIIIETO biromnna, 50 06.% I DoJiee razoobpas3HoTo
KPUIITOHA OTHOCUTEJIbHO oOfOmero o6beMa BUlyalu3upywomero o¢iawouma, /0
06.% mam O6oJiee T'a3000pPa3HOTO KPUIITOHA OTHOCHUTEJIBHO ofOmero obbeMa
BU3YAIUSUPYIIIETO biromnna, 80 06.% I DoJiee raszoobpas3HoTo
KPUIITOHA OTHOCUTEJIBHO o0f0mero ofkeMa BU3yaJIM3UPpyRIeTo GJounIa WIIn
90 06.% wuim O6oJiee Tazo0bpasHOTO KPUIITOHA OTHOCUTEJIBHO ofmero
oBbpeMa BUIYAIM3VPYKMeTo QJmorIia .

[047] CorJiacHO elme OOHOMY npuMepy B IpenJjIOXEeHHEIX
TeXHUUYECKMX pPEeMeHuSaSxX MOXHO MCIOJIE30BaThE OIOMH MM HECKOJBKO
CrIoCcoBOB, OTHeJBHO M/UJIM B COUeTaHMM, BMeCcTe C 3aBOIHSONUM
bsmogoM. SBaBOOHAMMM  QJIOMIO MOXeT BKJIOUATsE B cebga Bomy (H,O),
okcunm newnirepusa (D,0), OYpoBOM pacTBOpP, IMOKCHI yIulepoma (CO,),
azor (N;), amMmak, MeTaH, 9DTaH, COJIeHyl BOIOy WM JiodoM IpyTron
OpenCcTaBJIAKMUI MHTepec oJoMua. HanpuMmep, 3aBOIOHAKIMM QJIOMO MOXET

OHTEL BOOOM MJIM MOXeT OHTL IIOBHIIAKIMM M3BJIeUeHME YITUJIEBOOOPOOOB
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bioMOoM, KOTOPHM MCIOJNbL3YVIT Ipu paboTax o nobhue OJg HaTHeTaHUA
B IIOO3eMHEEe obJacTu. K 3aBOOHAKIEMY OQIOMIOY MOXeT IODaBJATHCSH
npmrcanka, KOTOopad oBiyamaeT n3bupaTebHON CIIOCOOHOCTEIO 1o
OTHOMEHVI® K YIJIeBOIOpOIaM, TakMM oBpasom, UyTOOBE  OTHOIEHME
KOJIMUEeCTBa 3aBONHAKIETO QJIOUIa K IIpucaigke OvBJIO OoJbkme uyem 1,1,
BoJipie dyeM 2, ©OoJbime dyeM 4 mam OoJiple yeM 5. CoOIJlaCHO HEKOTOPHM
KOHOUI'YpauuaM, npouecc KT-pusyanuzauuy obpas3lla KepHa MoXeT OHTH
BEIIIOJIHEH MHOTOKPaTHO nJisg onpenesieHn A 3aBOIHAKRIETO bsmonna,
KOTOpEM obOecrneurBaeT TpebyeMoe MU3BJeUeHMe M3 IIOoO3eMHOM ofJjacTu.
HampumMmep, TOIpolLecc MOXeT BKJOUATE B cebsa BTopykl KT-BM3yalmMsaluo,
KOTOpad MOXeT BHIIOJIHATE CH OTHOCUTEJILEHO oBpa3zua KepHa B
OOIIOJIHEHME K nepBOM KT-BuUsyammsauuu; BO3IeNCTBUE BTOPHIM
3aBOIHAKIMM QJIIOMIOM Ha ofpasell KepHa OINHOBPEMEHHO C BHIIOJIHEHMEM
BTOpOM KT-Bu3yalu3zauum obpas3lla KepHa; U CpaBHeHMEe pPesyJIbTaTOoB
BU3yaJu3aluM I[IpU 3aBOOHAKIEM OQJOMIe M BTOPOM 3aBOoOHAKIEM qJroune
oJis orpelelJleHU A BoJiee 50OeKTUBHOTO IOBHIIAKIET'O V3BJIeUEHNE
YIJIEBOOOPOLOOB QJIOMIA .

[048] AApmepHasd MaT'HUTHO-pPe30HaHCHas (AMP) BulyalM3alMsa MOXeET
OLTE OIHMM M3 CIOCO00B BUlyaJM3allMM, MCIOJbE3YEMEX B IIPeOJIOXeHHEX
TeXHUUECKUX pelleHrAxX. AMP-BM3yaamMs3alMsa MOXeT BKJKUYATE B cebda
VCIIOJIE 30BaHue COeIMHEeHUMN BOIOOpOIa (HanpuMep, BOIH (H,0) ,
yoJeBomoponoB (C,H,) mM3 QIoOMOOB, KOTOPHE 3aloJIHAKT IIOPH obpa3la) .
XoTa [IPOMEBIIJIE HHEE CTaHIapTHHE CIIOCOOH AO0EepPHOTO MaTHUTHOTO
pesoHaHca B ciabom rnoJie MOTYT obecrneurBaTh omnpenejieHNue
[IOPUCTOCTH M Ppas3Mepa II0p, HeNOoCpeICTBeHHasd KOJMUEeCTBEeHHad OlleHKa
comepX)aHusd BOOH M/MIM HedTHM MoOxeT OBTL HOpoBJieMaTHUUHON’. B
COOTBETCTBMM C BTHM [OpPeOJIOXKeHHEEe TeXHUUEeCKMEe pPeleHusS MOTYT
BKJIOUATE B Ccebda MCIOJB30BaHMe CIeKTPOMETpa HSIOEePHOTO MaTHMTHOTO
pesoHaHCca B CWJILHOM TIIoJIe, CHaOXeHHOTO TPaIMEeHTHBEIMM KaTylKaMu,
BHIIIOJIHEHHOTO C BOBMOXHOCTLIO IMIOJIYUEHUS M3MEPEeHUM UYeTHpex BMIOB, K
KOTOPEIM OTHOCATCA (1) omopemesieHMe colepXaHMd HedTM U/UIM BOOH B
obpaslle IIpPM MCIOJL30BAHUM MIPOTOHHOM CIHEeKTPOCKOOMM (HaIpuMmep,

ofmel mnopucToCTH), (ii) onpemesieHme comepXaHMda HedTU U/UIU BOIH

ojisa KaXxnoro pasMepa rop npu MCIIOJIL 30BaHUNU T,— WU T,—
peJsiaKkCoOMEeTPUHN, (iidi) BHIIIOJIHEHME  OIOHOMepHOW  MP-BM3yaJlMs3alluu,
IOIBYMEPHOM MP-BU3yaJIM3alLUA u TpexMepHOM MP-BU3yaJgmn3alum

KOHIIeHTpalUur HedTH uU/MIM BOOH Ha BCeM OPOTIXeHMM OJIMHE ofpasla,
Ha cpese obpasla wuWIM B BokceJyle o6pas3ua ¥ (1v) onpenenexHune
OUMHaMUKN/ COJISHOTO pacTBOpa M YTJIEBOIOPOIOB B COCTOSIHUM

paBHOBEeCUHA (CaMOIIPOM3BOJILHOM o dy3mm) VI non IOeiCTBMEM
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MHIYLIMPOBAHHOTO IIOTOKA npu ADepHOM MaTHUTHO-PE&30HaHCHOM
onddysoMeTpUM C TpaleHTOM  IIYJIbCHUPYIIEeI O I10JIA (TTIII) . [Tou
IIOCJIEeIHUX M3MepeHMnax OIIpenesianT OTHOCUTEJILHEE KoJIMuyecTBa
IIOOBVIKHEIX M  HENONOBWIXHEIX  QJIOMIOB. Kpome TOTO, CIIEKTPOME TPE

ADEPHOTO MaTHMUTHOTO pPe30HaHCa B CWMJIBHOM II0Jie 00ecCleuMBanT
OoOHapyXeHMe M BUIyaJM3alMion o0pasloB, CcoNepXallxX yIJIepoo M a30T.

[049] CoIJlaCHO HEKOTOPHM KOHOUIYpaluuaM pe3yJbTaTe AMP-
BU3yaJIM3aluM MOTYT OHTE I[IOJIYYeHH [OpM [OPUJIOKEHUM HaBJIEHUS K
oBpasuy. HanpmMmep, »DaHHEHe AMP-BM3yaM3alMM MOXHO PeIrMCTPUPOBATH
i cobupaThk OpK OPUJIOXKEHUM TIpalMeHTa OaBJIEeHUMS OJId BO30yXIeHUS
IIOTOKa. OJOTO [OpHMKJIaOEBaeMoe HOaBJIeHMe MOXHO MCIOJIB30BaThH  IJIA
IOJIyUYeHMsa MHOOpMallMM, CRBA3aHHOM C OLEHKOM IIepeMelleHrsa ©Joria Ha
MeCTe 3ajJleTaHmuA, KOoTopas MOXeT BKJKOUATL B cebd pazjuuue Mexnay
IIOOBMXXHOCTBIO HedTHU u BOIHL. [Ipun ydeTe TakKoITo IIOTOKa
KOJIMUECTBEHHE IIoKasaTeJlb ComepXaHus HebTr U/MIM  BOIH MOXET
CIIYXNUTE MeXaHM3MOM OJIA OLEeHMBaHMA BO3MOXHOCTHU MWM3BJIeUeHUS HedTHU
13 obpaslla, KOTOPEHM MOXeT OHTEL IIOopoda KOJIJIEKTOpa B I[IOLA3eMHOM
obJylacTu.

[050] PeHTreHOBCKad ToMOT'paduueckas BUIyaJIU3alLUA MOXeT OHTH
ele OOHMM CIOCOOOM BUM3yalM3aluM, MUCIOJb3YEMEIM B IIPEeNJIOXEHHEX
TeXHUUEeCKUX pemeHnsax . PeHTT'eHOBCKYIO TOMOTPadMUIECKYIO
BU3YyalIM3alNbo, KOTOPYIO MOXXHO OTHECTHU K KOMIILIOTEPHOM
ToMOoTpadmueckon (KT) BuMByalIMsaluy, MOXHO MCIOJIbL30BaTh B KauecTBe
MHCTPYMEHTAJILHOTO CpeAcTBa IOJId olpenejieHMsa KakK IOBYMEepHOM, TakK U
TpexXMepHOM CTPYKTYPH MaTepuaJjloB, B TOM UMCJIe TIOPUCTEX Cpel.
3MepeHre IMIOPUCTOCTH, pasMepa 0P ¥M/MIM MeCTOIIOJIOXEHUS IIOP MOXeT
OBITL BEHIIOJHEHO PAIOM CIOCOO0OB. OOHAKO TakKMe M3MepeHUs MOTYT OHThb
npoBJeMaTUUYHEMM, KOT'Ja IIOPH MeHblle, UeM pa3pemanmas CIHOCOBHOCTE
criocoba BU3yallM3alUu.

[051] [IOCKOJIbKY IIpoBeleHMe pPal3JIMuMy MexOy  BalloJIHeHHBMM
Hed@ThI IOpaMM M 3aloJIHEHHHMM BOINOM IIopaMM MOXeT OHTH TpPpyIHOU
3amjadver TIpM MCIOJIB30BaHUM CHOCODOB BUI3yalM3allUM, B OIPEeOJIOXKEHHEBX
TEeXHUUECKUX pPeMeHMAX MOXHO MCIOJB30BATE TIOTOK BU3YaIU3UPYIRMETO
Taza NOJA TOBHIMEHMSA KadeCTBa aHajlM3a obpa3lla KepHa. Haopumep, B
OIPpeIJIOXeHHEX TeXHUUEeCKUX pPelleHMIX MOXHO MCIIOJIE30BATE MapKUPOBKY
IpOCTPpaHCTBa COeIMHEeHHHEHX TIop B ofpaslle TNIyTeM MCIOJb30BaHUA
[IOTOKa BU3yallM3MpyKILer'o Tras3a (HalpuMep, I'a3000pa3HOoIl'0 KCeHOHa
U/ UM Tas000pas3HOTO  KPUIITOHA) u ero CBOWCTB, CBA3AHHEIX C
IIOTJIOWEHNEM PeHTIeHOBCKOTO M3Jy4deHMsa. I[IOCKOJIBKY TMPeNlodTUTEeJILHO,

UyTOOE  BU3YAJIUIUPYOIMUN bionm OBJI B razoobpas3HoOM COCTOAHUH,
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patoume YCIOBMA MOTYT OIPenejIATbLCSI KOHKPETHEM BU3YaAIUSUPYIIIUM
bimoMooM (KOTOPHEM MOXeT IIOJIHOCTLI 3alloJIHATE IIOPOBOE IMIPOCTPAaHCTBO)
¥ BamaHHBEMY YCJIOBMAMM OaBJIEHUA W TeMIepaTypH. Paboume yCJIOBUA
MOXHO KOPPEeKTHPOBATE C YUeTOM COCTaka BUI3YaM3UPYKIEeTro GJouna .

[052] Kpome ToTo, BHOOPOM BU3yalUM3UPYHRIETO QJoOMIa, TaKoT'o
KakK BU3yaJIUBUPYKIMM T'a3, MOXHO VJIYyUllaThb CIOCOOE BU3yaJlM3allUN.
HanpuMmep, BUBYaIUIUPYOMMM QJiouO MoOXeT OBTL BHEHOpaH C YUETOM
B3auUMMOIENCTBMA C HedThbo U/UIM IPYTUMMM KOHKPETHHMM I1J1aCTOBHMMU
bimomumaMy (HaopuMep, BOOOM) NOJIS MPOBEeOeHUMA pa3jMuMsa MexXOy pa3HBMU
G oaMim . Hanpuwmep, BU3YaAJIU3UPYIOMUI biromn g MOXeT OHTH
BUBYAIUBUPYIMM TI'a30M, KOTOPHM B3aMMOIOEMCTBYeT C HedTblD, HO C
MeHbIIen BEPOATHOCTHIO B3auMMOIEVICTBYET c BOIOOM (HanpuMep,
KOndOUUIMEHT pas3deJieHusd MOXeT OHTb TakuM, UTO BUIYAJMU3UPYIIUN Ias3
NPenlouTUTEeSIbHO B3aMMOIOEMCTBYET C HedThio M yIUIeBOIOpOoIaMM, a He
Cc BOmOM). Hampumep, BU3YaAJUIUPYOMUN Tasz MOXeT OHTHL T'a3000pas3HBM
KCEeHOHOM WJIM Tas000pa3HBIM KPUIITOHOM. I[IOCKOJIBKY BU3YyaJM3UPYIOMUNA
oMo MIPOXOOMT HNPEeOlNoOUuTUMTEJIBHO B  yIUIEBOOOPOIH  (HaopuMep, B
HedTaHyn dazy), HO He B 1»OpyIue  QJIOUOEH, TakMe Kak Boza,
BU3YaJIU3UP YOI bomon g MOXHO MCIIOJIL30BAaThH oJisd ComencTBUA
MapKUPOBKE op. B KauecTBe IepBoTo criocoBa MapKUPOBKU
BUBYAIUIUPYIOMNUY  QJIoMI MOXeT U30UMpaTeJIbHO BHIOEJIATL 3alloJIHeHHHEe
HedTH0 IIOPH. B IOMNOJIHEHMEe K STOMYy BTOPOM CIIOCOD MAaPKUPOBKM MOXHO
BHIIIOJIHATH oJis Iy C THIX nop, KOTOPHE MOYXHO 3aloJIHATH
BUBYAIUIUPYIOMMM (QJIOMIOM. IIOCKOJIBKY 3aloJIHeHHHEe BOIOOM IIOPH  He
BKJIUAKT B ceBd 3aMeTHOT'O KOJMUECTRBa BUIYAIUSUPYIIETO QJouIa
(HamopuMmep, IT'as3000pa3HOTO KCEeHOHa M/WiIM TIas3000pa3HoTO KPUIITOHA),
TpeTu¥ Ccrnocod® MapKUMPOBKM MOXeT BKJIOUATL B cedd UIeHTUOUKALUIO
STUX  BaloJIHeHHHX BomoM 1op. ClemoBaTeJIbHO, nyTeM CpaBHeHUd
pPe3yJILTaTOBR BU3yalM3aluM (HaOopuMep, u3o0paxeHulM, o0O0pa30BaHHHX C
IIOMOIBID PEHTTEeHOBCKOM ToMOoTpadmuu), IIOJYUEeHHHX IpM HaTHeTaHuU
BU3YAIUSUPYIIETO rasza u Des HaTHeTaHu4dg, OTIpeneidanT
XapaKTepUCTUKY IIOPOBOM CTPYKTYPH, OIpeleligioT KOJIMUEeCTBO, Ppa3Mep
M  MeCTOIOJIOXEeHME 3alloJIHEHHEIX  He(dThO, 3aroJIHEHHEIX ra3oM U
3alloJIHEHHEIX BOOOM IIOP Ha BCeM NpOoTSXeHuM obpa3la.

[053] Kak MOXHO IOHATH, KO3QOUIIMEHT pa3melJieHUs IIpeldcTaBJISeT
cobom OTHOIIeHNE KOHIIeHTpaluui coeIVHEeHUM B CMecCHu IBYX
HeCcMelMBammnuxcsa ¢as, HaxXoOAIMXCHa B pPaBHOBeCUM. g OPUBEOEHHOT'O
BHIE IIpMMepa KOZ0OUUMEeHT pasleliIeHMI BU3YaAIM3UPYKRIEeTOo I'a3a MOXeT
OBITEL CHeUMOMUHEIM OJIS HedTM I[I0 CpaBHeHMIO C BomoM. KosdduiimeHt

PazsoeljieHrMAd MOXeT OHTE OKoJIO 10:1 MJIM MOXeT HaXOOUTBCH B Inpenoejiax
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or 8:1 mo 12:1. OnOnHako B OPYI'MX KOHOUIypaluMax KOsQOMIMEHT
pasieJleHMa MOXeT OHTb OkoJIO 20:1 MM MOXeT HaxXOOMTBCH B IIpelejlax
or 18:1 mo 22:1.

[054] Tlpm BHIIOJIHEHMM CIOCOOOB BUM3yajmM3aluuu obpaslla KepHa
paboune yCJIOBUSA MOT'YT BKJKUATh B CceO0sa pasJIMUHEE KOHOUI'ypalum. B
OOHOM  KOoHOUTYypalumu  paboume  yYCJIOBUA  MOTYT OHITH AHAJIOTUMYHH
CKBaXMHHEIM YCJIOBUAM, KOTOPHE MOTYT BKJKUAThL B Cce0d aHaJIOTUMUHEE
TeMIepaTyphl M/MIM OaBJIeHMS HapSoy C aHaJOTMUHBIMM & [IapaMeTpaMHr
[IOTOKAa (HanpuMep, I[IOTOK ABJISETCH JIaMMHAaPHEM) . Hampumep,
CKBaXMHHEIE YCJOBMA MOIT'YT BKJIOUaAThL B ceOd OaBJIEHMS B Ipenejlax oT
10 ¢yuT-cuia/moiM? (68,95 klla) mo 4000 odydT—-cuia/monM® (27,58
MIla), B npemesax orT 10 oyHT—cuia/monM? mo 2000 oyHT—cuia/ oonM?
(13,78 MIla) wmau B Opemesyiax oT 10 dy”HT—cmia/moimv? go 1000 oyHT-—
custa/moimM? (6,89 MIla). KpoMme TOro, CKBaXuMHHEE YCJIOBUSA MOTYT
BKJIOUATL B cebd TeMIepaTyph B Opemejax or 60 °F (15,6 °C) mo 800
°F (426,7 °C), B mpemejyax orT 60 °F mo 600 °F (315,6 °C) wium B
npemesiax or 60 °F mo 500 °F (260,0 °C).

[055] CornacHo mpyro¥ KoHOuUTypaluum paboume YCJIOBUSA MOTYT
BKJIOUATEL B Cceba JabopaTopHEEe YCJOBMA, KOTOPHE MOTYT BKJIKOUATL B
cebs TeMIlepaTypsl, maBJIeHUd ¥/WIM  PeXuMBl [IOTOKOB, KOTOPHE
OTJIMYUATCA OT UMMEKNMXCHS IIPM CKBAXMHHEX YCJIOBMAX, HO MOTYT
yCTaHaBJIMBATLCA  IJIS  HalJleXalle'o  OIpenellIeHMs  COOTEBEeTCTBYIIMX
CBOMCTBE WU/UJIM paclpenejleHus Iop. HamnprMmep, JabopaTopHHE YCJOBUS
MOTYT BKJIOUaThL B cebd IabBjleHMd B IOpepmejax oT 10 dyHT-cuia/IoiM?
(68,95 kIla) mo 500 o¢yHT-cuma/monMm? (3,45 MIla), B npepmejsax oT 10
byHT-cumiia/moiM? go 250 dyHT-cuia/monM? (1,72 Mlla) uiaM B IOpefesax
or 10 odyHT-cuia/monM® mo 100 ¢yHT—-cumita/monm? (689,5 klla) . KpoMme
TOTO, JabopaTOopHHE YCJOBMA MOTYT BKJKOUATE B cebd TeMIepaTypH B
npenejsax or 40 °F (4,4 °C) mo 600 °F (315,6 °C), B mnOpepmejax oOT
40 °F mo 500 °F (260 °C) wumu B npemejax or 60 °F (15,6 °C) mo
400 °F (204,4 °C). Hampumep, 3aBOOHAOMMNA QIIOMI MOXET [IOLaBaThCs
on OaBJieHMeM B Opepmesiax oT 10 dyHT—cmia/monM® (68,95 klla) mo 250
bydT-cumia/moiM? (1,72 MIa), Torma KakK BUSYaIM3UPYOWMIA QJIOUI MOXEeT
nomaBaTbCH IIOO IaBJieHMeM B mOpemejax oT 10 ¢yHT—cuia/moimM? mo 150
byHT-Ccuya/monM? (1,03 MIa) .

[056] [MpeMymeCcTBO 3akKJoyaeTcd B TOM, UTO OPelJIOXeHHEEe
TeXHUUYECKME PEeNeHrd OOeCleuMBaKRT pas3JIMdHbBEe YJIYUIIeHVSa. BO-TIEpPBHX,
[IOPE, KOTOPHE MeHBlle, UYeM pa3pelawnmas CIOCODHOCTE BU3yaJu3aluy,
KOTOPEE MOTYT OHBTHL OO0O3HAUeHH OIHOM SUeMKOW WM BOKCEeJIOM, MOTYT

OBITH KOPPEKTHO IIPOaHaJIMSMPOBAHE OTHOCUTEJIEHO CYMMapHOI'O BJIMAHMA
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Ha O0OBeM BOKceJla. 3TOT acCIeKT MOXeT OHTE Ha3BaH CYOBOKCEJIbBHEM
paspeleHmueM. Bo—BTOpPHX, B OOBIUHEIX criocobax ToOMOTpadruecKom

BU3yaJIM3alVM MCIIOJIE3YRT ClielinaJIMSMpOBaHHEE HEeHaTMBHEE XVMIKOCTU

oJIS  COo3OaHMsa KOHTpacTa Mexnoy HedTblo UM BOIOM. OOoHaKO B
IpenJIoXe HHEX TexXHUUYeCKUX pelmeHnax HeHaTUBHEE GITIOM IR He
UCIIOJNIB3YIT ¥ He BBOOAT B of0pa3ell KepHa. Ilpy oTKase OT

VCIIOJIL30BAHMA HeHAaTUBHEX (QJIIOMIOBR JIOOHE OIPOUCXOOANME M3MeHeHUSI
XapakKTepucTUK CcMaurMBaHusa obpas3lla KepHa MOTYT OHTH CHMWXEHH IIO
CpaBHEHMK CO CJiydaeM, KOoTI'Ia BBOLOAT HeHaTUMBHEE QJIOUIOE (HAIPMUMEDP,
KUOKOCTHU) . B COOTBETCTBUU c DTUM npu VICIIOJIb 30 BaHUU
BU3yaJM3UPYIRIEeTro ¢Jjoria (HalpuMMep, BU3yalusupyKolero I'asa, TaKoIo
Kak TI'a3000pas3HBl KCEHOH MM Tas3000pa3HHM KPUIITOH) ofpa3ell KepHa
(HanpuMep, I[Iopola) He WM3MeHAeTCHd, IIpuM 5SToOM 0Jjd4 ofbpasla KepHa
MOXHO MCIIOJIE30BATh [IPUPOLOHEE GQJIIOMUIE .

[057] Kpome TOTO, IMOpenJIOXeHHBE TexXHUUeCKMe pPelleHUsa MOITyT
BKJIIOUATL B cebd pasJMuHble KOHQUIypalluMM, B KOTOPHEX MCIIOJb3YyEeTCH
OaBJIeHMS UM BHIIOJHAKLTCSA CIIOCOOE  BU3yaJiM3allUN. STHU CIIOCOOEL
BM3yaJu3aluy MOTYT  BHIIOJHATHLCA  OTHOCUTeJIBHO ofpaslla KepHa,
3aKJIOUEHHOT O B M3MepPUTEJILEHYIIO AUenkKy, HaxXOIOAmYyC g non
BCECTOPOHHUM HOaBJIeHVEeM. JVaMepuTeJbHas fguelka MOoXeT IMIpelCcTaBJIATH
coboMm MexXaHMBM IJIS OlleHMBAHMS U3MEeHeHUM B ofOpaslle KepHa IIono
OelicTBMeM IIOTOKa HedTu u/miam Bomu. OlLeHMBaHMe IIOTOKa OT IIOPH K
nope ofeclneurBaeT IOJYyUYeHMEe IOIOJIHUTEJILHEIX HaHHHEX M3MepeHUM,
KOTOPEE MOTYT IMNPeICcTaBJIIThL CcOoOOM OaHHBE, CBS3aHHBEE C IIO0TEeHILMAJIOM
nopon KOJIJIEKTOPAa, KoToa I[IOTOK MOXeT PEeryJIMPOBATLCA B
COOTBETCTBUKM CO CJIOXHOM TeoMeTpMuel IIop.

[058] B HEKOTOPHX KOHOUIYPALMAX SBaBOIOHAKIMM  QJIOMI MOXHO
MCIIOJILEB30BATL OJIA YJYUIeHMS OLeHKM. Hamopumep, TIOIpM BTOPUUYHOM
nobudue BOOY, IOpyrou diomn MM T'a3 MOXHO MCIOJbL30BATL  MOJIA
OPOOBUMXEHUS HedTM M3 IIOPOOH B IOO3eMHHM IIJJacT. O9TO IOBWXeHUE
HedTM 3aBUCHUT OT IIOPOBOM CTPYKTYPH U CJIeIOoBaTeJIbHO, II0 HeMy
MOXHO [IOHATE, KaKuUM obpasoM MaKCUMU3VPOBATE OOOHUY u
UISHTUOUIIVPOBATE OOXOOHHEe 00JIacTM, KOTOPHE MOTI'YT OBTH IIOJYYEHH C
IIOMOIBI0 STOM MPOLEeOyPH .

[059] B OpYyTHUX KOHQUTYpalUuMax AMP-BU3yaJM3aumng MOXeT
MCIOJIL30BATECA B KadveCcTBe BeOymero crnocoba WM MOXeT  OBThH
oBbeIVHeHa C OPpyI'MM CIHOCOOOM  BM3yaJM3allvM. Hanpumep, AMP-
BMBYVaJIM3alMa MOXeT MCIOJIL30BaThLCSa BMecTe Cc KT-Bu3yaluz3aluen.
SIMP-BURYaJMU3allMsa, KOTOopas 4BJISeTCS UYBCTBUTEJLHOM K KOMIIOHEHTaM

bmorma B oOpaslle KepHa (HamopuMmMep, B IHopomne), ofOeclneurBaeT
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OOIIOJIHUTEJIbHEE [OaHHEE WM HajlaraeT OlpaHMUYeHMd, KOTOPHEE MOI'YT
MCIIOJIE30BATECA I[IPM aHajiMse pe3ylbTarToB KT-Bu3yanmsauuM, KoOToOpad
[1I03BOJIAeT OOHapyXMBaThL Kak Qioun, Tak ¥ Hoopony. Hamnpuwmep,
pe3yybTaTH AMP-BM3yaM3aluMM MOIyT ofeclledMBaThH I[IoJiydeHue 1)
obmel MHNOPUCTOCTM IIPM 3aloJIHeHUMM QJIIOMOOM, 2) OTHOMEeHMSA KOoJUUYecTBa
MEJIKMX TI[IOPp K KOJMUECTBY KPYIHHX IOop uW/uiaM 3) COomepXaHWs BOIH
/i HedTHu B oOpaslle KepHa.

[060] B HEKOTOPEHIX KOHOUIYypaumnax paznejieHre OaHHBIX

n3o0bpaxeHUsa Ha CoCTaBJdpmMe (HalpMMep, Ha IIopomy, BoOoy, HedTb U

T.IO.) MOXeT OBITH OIOHVMM W3 3STalloOB aHaJlli3a. PaszmesieHMe IOaHHEIX
MBO@anGHMH MOXeT OBITH Ha3BaHO cerMeHTalMel. OBruHa g
BU3yaJlM3alllAa MOXeT BHOCUTB IIOT'pemlHOCTh, a IMpenJIOXKEHHEIE

TeXHUUYECKME pPelleHUd MOTYT CHMXAaTh HeOIIpeNOeJIeHHOCTL. Halpumep, B
ciydae MCIIOJIbL30BaHUA  pPes3yJibTaTOB KT-Bu3yaaus3aluuu OpoLelypon
cerMeHTalMM MOXHO pas3lelidTh ToMOI'padruueckMe BOKCeJIbBHHE IOaHHBE Ha
npusHaku. XOTS MOXHO MCIOJB30BATL pPa3JIMUHEE CIIOCOOH,  KaXIbM
MOXeT BKJIIOUATH B cebda BHOOP NPUOJIMKEHHOT O KOB0oULIMeHTa
ocyiabJieHUsa PEeHTIeHOBCKOTO U3JIydeHMHA, COOTBETCTBYWIEI'O KaXIoMy
nprsHaky. OOHUHBEM BHOOP KO20(MLUMEeHTORB ocJjabJieHVs PEeHTTeHOBCKOTO
MBJIydeHUd, [OPpUM KOTOPOM MCIOJIB3YIT TOJIBKO IaHHHEe M300paXeHNUd,
ABJIAETCSH TPy IHBM u XapakTepnuslyeTcs 3HAUUTEJILHOM
HeolpeneJIeHHOCThID IIPpM OlIpenesjieHMM IOpu3HakKa. B COOTBEeTCTBUM C
STHUM C TIIOMOMBID M[IPEeNJIOXKEHHEX TeXHUUECKUX PeleHMM MOXHO BHIIOJHSATH
ceTMeHTallu, KOoTOopasd MOXeT OHThB OCHOBaHa Ha MHOM CIOco0e
BUBYVAaIMU3aALUUM, IJS HaJIOXKeHUS OTpPaHUUeHMS Ha JIMHEMHBEe KOo20OUIIMEeHTH
ocrabiieHnd . Hanpuwmep, PesyJiLTaTE AMP-BU3yaJin3aln MOXHO
VCIIOJIEL30BaTh B pesyJbTaTax KT-BUByaIm3aluum oJs HaJIOXEeHU S
OTpPaHMUEeHMsa Ha BHOOP KOBOOUUMEeHTOB oOcCJablieHusS PeHTIEeHOBCKOTO
U3JIYUEeHUS . Clie) MOXeT BKJIOUATH B cebsa HaJIOXEeHUe [IEPBOTO
OTpPaHNYEeHU S Ha [IOJIyUYeHue HabopoB KO20OUIIMEHTOB, KOTOPHE
NIpeICcTaBJAKT IOPUMCTOCTL, HaIJexamyM o0pa30M OI'paHMUeHHYK. Ilpu
VCIIOJIE30BaHUM  BTOPOTO OTpaHuUYeHusS MOXeT OBTE BeHOpaHa Iapa
KOBOPUIIMEeHTOB, KOTOopasa MOXeT OyoOJMpoBaThH CTPYKTYPY pasMepa Iop.
HakoHell, 3a TpeTbMM OTPaHUUEHMEM MOXET CTOATH BHOOP KO30OUIIMeHTa
oJI9 BU3yaJIM3UPYRIETo OQIoMIa (HalpuMep, BU3yaJIM3MPyKIMero Ias3a,
TakKoTo KaK TIa3000pa3HHM KCeHOH WM Tas3000pa3HHM KPUITOH) IJA
HACHIMEeHHOM Tras3oM HedTM, IJapmeTl'o TOoUHOe coIepXaHre HedTM U BOIH.
CoueTaHMEM oTpaHuYeHUn obecrnieunBaeTCH KOJIMYECTBEHHASA
CerMeHTallid, KOTOPYK HEJb3S I[IOJIYUYMTh IIPU MCIOJBE30BAHUM OOBUHOTO

aHaJiMsa, WM MeHbBIMe HeOIIpeOeJIEHHOCTHM IIpM OIllpeleJIeHMM KOJIMYeCTB U
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MECTOINOJIOKEHU HedTM U/MUJIM BOOH Ha BCeM NPOTIXKeHMM ofpaslia
KepHa. CoOIJlaCHO B»TOMY AacIlekKTy MOXHO IIOJIydaThk JOIOJIHUTEJIbEHYIO
MHOOpMalLMo OJIS OolpelesIeHMSa OCTaTOUHOM Hed@TM I[IocJe 3akKauMBaHULg
3aBOOHAKIETO QJronIa.

[061] s OOCTMXKEHU A PazJINYHEIX YCOBEpPIEHCTBORBAHUN
IpenJIOXEHHEE TeXHUUYECKNE pelmeHms MOTYT BKJIOUYATH B cebsa
BHIIOJIHEHME  criocoBa ofpasoBaHUA U MCIOJB30BaHMA  pPes3yJIbTaTOBR
BUBYaIM3auuu obpaslla KepHa Opy paboTax C yhulepomopomamMu. Crocod
MOXeT CcoImepXaTh IIoJIydeHHue ofpa3s3lla KepHa, CBSA3aHHOTO C IIOO3eMHOM
oBJIacThO, BHIIIOJIHEHME AOepHOM MaTHUTHO—PEe30HAaHCHOM (AMP)
BM3yaJmuzauuy obpas3la KepHa Jjd of0pasoBaHMA pesyJjbTaToB AMP-
BUBYaIU3aLNUN oBpasua KepHa, BEIIIOJIHEHME KOMIIBIOTEPHOM
ToMoTpadmueckonm (KT) Busyammsauum obpaslla KepHa OJd o0pa30BaHUA
pesyibTaToB KT-BM3yajuzauuy obpaslia KepHa W BHBOI pPe3yJIbTaTOB
BU3yaJMn3alnu, npu 5TOM pPes3yJIbTaTH BU3yaJM3allln comepxarT
pesyiabTaTe AMP-BM3yasuszauuy, pes3yybTaTh KT-BU3yalM3auum u Jodoe
codueTaHMe U3 HUX.

[062] B mpyrux KOHOUI'ypaluMax CIOCOD MOXeT BKJOUaAaThb B cebd
pasJIMuHbEle YCOBEPIEeHCTBOBaHUA. HampuMep, CIOCOO MOXeT BKJIIUATL B
cebsa omnpenejseHue oQimonma, M3BJeKaeMoro M3 ofpaslia KepHa, Ha
OCHOBaHMM pesyJIbTaTOB BUI3yaJus3aluM, OoldpeldelleHrMe paclpenesieHUs
HedTM, BOIOE U JOOOTO COUeTaHMSa M3 HMX Ha OCHOBaHUM pPe3yJIbTaTOB
BU3yaJM3alnn, omnpelejieHVMe KOJMUeCTBa IOp B ofOpa3le KepHa,
olpenejieHMe pacllpeleJlIeHMsa IIop B obOpa3slle KepHa, onpenejeHue
comepXxaHmus nop Ha OCHOBAaHUMU pPesyJbTaToOR BM3yaJIM3alnn,
BOBIeMCTBMEe 3aBOIHALMMM (QJIOMIOM Ha ofpa3ell KepHa OIHOBPEMEeHHO C
BHIIOJIHeHVeM KT-Buayanusaluum win SMP-BuU3yaluMsalumM obpa3lla KepHa,
BypeHre CKBaXMHH @JIA I[IOJydeHMsa oOpaslla KepHa U3 I[IOO3eMHOM
oBJacTM, BEHIIOJIHEHME MOIEJIMPOBaHMA I[IOTOKa Ha OCHOBAHMM OIOHOTO WIIM
HECKOJIbKMX pPes3yJLTaTOB BU3yaJIMU3alun, BEITIOJIHEHME pPaboTH c
yITUIeBOOOpOLaMn Ha OCHOBaHMUU pPes3yJIbTaToOBR BM3yaJM3aln,
Pe3yJILbTaTOBR MOIOEJIMPOBAHUA U JIOOOTO CcoueTaHMI M3 HUX, BO3IeMCTBUE
3aBOIHAKMMM QJIOMIOM Ha ofpas3ell KepHa, I[OIPpM STOM K 3aBOIHAKIEMY
bonny no0aBJIART OpUCcaIKy, KoTopas objlagaeT M30MpPaTelIbHOCTBLD K
YVIVIEBOOOPOIAM OTHOCHTEJILHO BOIH OoJiblle ueM 5, U/UIM 3aBOOHAOIMUNA
dionm npencrTaejgeT coboim BOOY WJIN 10 BEII AWM M3BJIeUEHNE
yIJIeBOOOPOOOB Qimoun. KpomMe Toro, crnoco® MOXeT BKJIKOUATL B celbd
BHIIIOJIHEHMEe BTopoM KT-BuayaImuzaluu obpa3lla KepHa, BO3OeMCTBUE
3aBOOHAKIMM QJIOMIOM Ha ofpasell KepHa OINHOBPEMEHHO C BHIIOJIHEHUEM

BTOpOY KT-BU3yanms3alum oOpaslla KepHa ¥ CpaBHEHUME pPe3yJIbTaTOB
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BU3yaJIM3aluy 3BaBOOHAKIETO QIOMIa M BTOPOT'O 3aBOIHAKMETO (QJouaa
oJisa onpenejyieHusa DoJiee 20OEKRTUBHOTO MOBHIIAKIIETO M3BJIeUEHHUE
YTJIEBOOOPOOORB QJIKMIA .

[063] CorJiacHO elme OIOHOM KOHOUT'YpalLun NIpelJIOXEHHEE
TeXHUUYECKME PpPeMeHMa MOTyT BKJKUATh B cebd CUCTeMy BuU3yaJM3alllu.
CrucTeMa BHU3yalM3allMM MOXeT BKJIOUATL B ceba OJiok obpas3lla KepHa,
cCucTeMy AOePHOM MaTHMTHO-pPe30HaHcHOM (AMP) BM3yalM3alluM, CHUCTEMY
KOMIIBIOTEPHOM  ToMOTpadpruecKon (KT) BU3YyaJIM3alul, 3aroMMHalwIe e
YCTPOMCTBO ¥ MOHMTOP. BJIok ofpa3lla kKepHa COIOEepXUT KOpIyCc U
MHOXECTBO KJIallaHOB, KOpPIIyC oOO0pa3yeT BHYTPEHHKK O00JIaCcTb, BHIIOJIHEH
C BO3MOXHOCTBI yIepXaHMsa obpa3la KepHa ¥ UM30JIUPYEeT BHYTPEHHK
oBJacThb oT BHEMHUX  YCJIOBUM, opyM STOM  MHOXECTBO KJIallaHOB
BHITIOJIHEHEL C BO3MOXHOCTBI Of0ecrnedeHMd OYyTeM IBVWXKeHUS OQJouOa MeXOoy
BHYTPeHHeM o0B8JacThbio M HAPYXHEMM MeCTaMM OTHOCHTEJIbHO BHYTpPeHHeM
obyjacTtu. CHUCTeMa SAOepPHOM MaTHUTHO-Pe30HaHCHOM (AMP) Bu3yalIMU3alUU
BHIIOJIHEHA C BO3MOXHOCTLBIO I[IOJIYUEHUSI pe3ylibTaTob AMP-BU3yalM3aluUM
obpaslla kKepHa BHYyTpu OJioka ofpa3slla KepHa. CHCTeMa KOMILITEPHOM
TOMOTpadpmuIecKom (KT) BM3yaJM3aluM  BHIIOJIHEHa C  BO3MOXHOCTHIO
IIOJIyueHUd pesyibTaToB KT-Bu3yanamMzaumy obpa3lla KepHa BHYTpHM OJIOKa
obpaslla KepHa. 3aloMyHamlee YCTPOWMCTBO BHIIOJHEHO C BO3MOXHOCTLIO
coxXpaHeHus pPesyJILTaToB BU3yaJus3aluu, npu 2TOM pPesyJIbTaTH
BM3yaJMUzaluy colepXaT pe3yJlbTaTh AMP-BURyalIM3alluM, Pe3yJbTaTH
KT-Busyanusauuu u Jwodoe coueTaHuMe U3 HUX. MOHUTOP BHIIOJIHEH C
BO3MOXHOCTEID OTOOpaXxeHUS pes’yJibTaTOoB BUlyaJM3allu.

[064] B 1mpyI'MxX KOHOUI'ypallMaX CHUCTEeMa BUBYaJIM3aluM MOXET
BKJIOUATE B ceba pasJIMuHBEE YCOBEPIEeHCTBOBaHMA. HampuMmep, cuUcTeMa
BU3yaJIM3alun MOXeT BKJIOUATH B cebsa cucTemy yhopaBJIeHU S,
BHIIIOJIHEHHYIO c BO3MOXHOCTEIO COeOMHEHUSA c CUCTeMOM AMP-
BUBYVaJIMU3aluum, cucreMon KT-Bu3yaJIu3aluM WM JIIOOHM CcoueTaHueM U3
HMX ¥ VYIpaBJIeHMA perucTpaluer pes3yJbTaToB SMP-BUayaJM3alllM,
pesyabrTaToB KT-BM3yalIuM3aluM WIKXM JIOO0OTO CoUueTaHMsd W3 HUX, Ipu
2TOM cucTeMa yhpaBJIeHUd TaKxXe MOXeT OHITH BHIIIOJIHEHA c
BO3MOXHOCTEIO pPeryJIMpOoBaHMUA YCIJIOBUM OaBJIeHUH, TeMIIepaTyPHHX
YCJOBUM MM JIOOOTO CoUeTaHMda M3 HUX, BO3IOEeMCTBMIO KOTOPHX obpasell
KepHa rooBepraercda BO BpeMda obpas3oBaHmUsA pPesyJLTaToR AMP-
BU3YyaJIM3alUU WA obpasoBaHmUsAa pPesyJILTaToBR KT-pusyajguzaluum;
HarpeBaTeJIbHHM OJIOK, CBS3aHHHM C OJJOKOM oOpa3slla KepHa, IIPpUM STOM
HarpeBaTeJIbHHM OJIOK K TOMY e BHIIOJHEH C BO3MOXHOCTLI COeIMHEHUS
Cc OJIOKOM VYIIPaBJIEHUSA U PETYJIMPOBAHMSA TeMIIepaTypeH B OJioke ofpasla

KepHay, TaTuVMK TeMIIepaTypPH, CBS3AHHHM C HaT'peBaTeJIEHEM OJIOKOM,
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OJIOKOM of0pa3lla KepHa WM JIOBEM COUeTaHMeM M3 HHUX, IIPpM 5STOM
OaTUMK TeMIepaTypPH K TOMY XE& BHIIOJJHEH C BO3MOXHOCTBK WM3MEPeHUSA
DaHHEIX O TeMllepaType B 0OJIoke of0Opaslia KepHa U IIepelaudyyM OaHHEX O
TeMIlepaType K OJIOKY YyIpaBJIeHMHa, Hal'peBaTeJIbHOMYy OJIOKY WU JIOOMY
CoUeTaHMI M3 HUX; OJIOK HOaBJIeHMHA, COeIMHEHHHEM C OJiokoM ofpasla
KepHa, IIpM 5TOM OJIOK »OaBJIeHMS K TOMY Xe BHIIOJJHEH C BO3SMOXHOCTBI
COeIMHEHMA C OJIOKOM VYIPaBJIeHMA M pPelyJMPpOBaHMA HaBJIeHMA B OJIOKe
obpaszlla KepHa; IaTuuK HOaBJIeHMHA, CBA3aHHBEM C OJIOKOM IaBJIeHUH,
OJIOKOM oOf0Opa3lla KepHa WM JIOBEM COUeTaHMeM M3 HHUX, IIPpM 5STOM
OaTuMK -OaBJIeHMS K TOMYy K& BHIIOJIHEH C BO3MOXHOCTBI MW3MEPeHMS
OAaHHEIX O @»OaBJIeHMM B OJIOKe of0Opaslia KepHa M IIepelauM OaHHEX O
OaBJIeHUM K OJIOKY YIpaBbJiIeHMHA, OJIOKY HOaBJIEHMA WM JIOOOMYy COUeTaHMI
M3 HUX; OJIOK 3aBOOHAKIETO QJIoMIa B COOOMEeHMM IIO TeKydell cpele C
fijlokoM obpaslla KepHa, IIpM STOM OJIOK 3aBOOHAKIETO QJIOMIOAa BHIIOJIHEH
C BO3MOXHOCTLIO BOBOEMCTBUA Ha oOpasell KepHa 3aBOOHAIMM (QJIOMUIOM,
U/MaIY OpY S5TOM OJIOK 3aBOIHAKOIETO O(QJOMIA BHIIOJHEH C BO3MOXHOCTBIO
COeIMHEHNA c BJIOKOM yIpaBJleHud " PeryImMpoBaHmnAa IoToKa
3aBOIHAKIETO GJroroa BO BHYTPEHHIK o00JlacTh OJioka obfpaslia KepHa.

[065] B eme oOIHOM KOHOUTYpPALMM MIPeOJIOXeHHEE TexXHUUeCKUe
pemeHmnsa MOTYT BKJIIOUATH B ceb4 cucremy OJId obpasoBaHMAa
pPes3yJbLTaTOB BUlyalu3aluuy obpaslla KepHa, CBA3aHHOTO C IIOA3eMHOM
obJlacTeio. Cucrema COOEPXUT  IIPOLLeCCOop, YCTPOMCTRO BBOIDa B
COeIMHEHMM C TIIPOLIECCOPOM M BHIIOJIHEHHOE C BO3MOXHOCTBI IIpMeMa
BXOOHEIX HaHHHIX, CBSASaAHHHX C I[IOA3eMHOM 006JlacThlo, 3alloMMHAaKIee
YCTPOMCTBO B COEIMHEeHMM C TIIPOlleCCOpOoM. 3aloMMHaKmee YCTPOMCTBO
vMeeT Hab®op MHCTPYKUMM, IOIPpM 5SToM Ha®op MHCTPYKUMM BHIIOJIHEH C
BO3BMOXHOCTBI obecrieueHus, npu VICIIOJIHEHUN IpOLLECCOPOM,
M30JIMPpOBaHMa ofpa3lla KepHa, CBA3aHHOTO C IMoO3eMHOM o0JacThi, B
CHUCTeMe BM3yaJu3allMy, BHIOJHEHUS AIEPHOM MaTHUTHO-PEe30HaHCHOMU
(sIMP) BH3yasmzauumu obOpa3lla KepHa oJjga o0pa3oBaHMA pes3yJibTaToB
AMP-BU3YyalIM3aln oBpasua KepHa, BEIIIOJIHEHU A KOMIILITEPHOM
ToMOTpadmueckon (KT) BusyadIuzaluuu OJag oOpa30BaHUA pPesyJIbTaToB
KT-pusyanmuzauumu obpas3lla KepHa M BHBOILA pPe3yJIbTaTOB BU3yallM3aluWu,
Opyu STOM pes3yJlbTaTh BU3yallM3aluy comepXxaT pe3yJbTaTe AMP-
BUBYaJIMU3auun, pes3yyabTaTe KT-Bu3yanmsauum u Joboe CcodeTaHue U3
HUX .

[066] B IOpyrux KOHOUI'yYpallMaX CHCTEeMa MOXeT BKJUaAThL B celbsa
pPa3JIMuHEE YCOBEPWLeHCTBOBaHMA. HallpuMep, CUCTeMa MOXEeT BKJIKOUATH B
cebsa Habop VMHCTPYKUUMA, KOTOPEM KpoMe TOTO BHITIOJIHEH C

BO3SMOXHOCTEIO oBecrieueHusd, I1Ipm VCIIOJIHEHUN IIpouneCcCcopoM,
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onpenesyieHUsa QJoMIa, W3BJIeKaeMOoTro M3 obpa3lla KepHa, Ha OCHOBaHUU
PesyILETaToB BU3yaJiM3alum; Habop VHCTPYKLINM, KpoMe TOTO
BHITIOJIHE HHEIM C BO3MOXHOCTBIO obecrnieueHud, npu VCIIOJIHEHUN
OpolLleCCOPOM, OIpeneljIeHusa pachnpelelyieHrd HedTM, BONOE WIM JIOOOTO
CoUueTaHMiad M3 HMX Ha OCHOBaAHUM pPes3yJbTaTOBR BU3yalM3aluuu,; Hadop
VHCTPYKLMM, KpOMe TOT'O BHIIOJHEHHHM C BO3MOXHOCTLI obecrneueHud,
IpM MCIOOJIHEHMM IIPOLIeCCOPOM, OIIpeneljIeHUAa KoJiMuecTBa IOp B obOpa3le
KepHa, pacHopenesleHMs Iop B obpaslle KepHa M/WIM COIepXaHMsd IIOp Ha
OCHOBAaHMM pes3yJIbTaTOB BUIyaJdM3aluM,; Hab®op MHCTPYKLUMM, KpOMe TOTO
BHIIIOJIHE HHEIM C BO3MOXHOCTBIO obecrieueHud, npu VCIIOJIHEHUN
IpOlLleCCOPOM, BOBOEMCTBMA 3aBOIHAKIMM OQJIOMIOM Ha ofpas3ell KepHa
OOHOBPEMEHHO C BHIOJHeHMVeM KT-Busyanmszaumm win AMP-BU3yaJIM3allUU
obpaslla KepHa; Ha®op MHCTPYKLUM, KpOoMe TOTI'O BHIIOJIHEHHHM C
BO3MOXHOCTEI OOecClleueHMd, IIpU MCIOJHEHUM IIPOLLeCCOPOM, BEHIIOJIHEHMSA
MOImeJIMpOoBaHMA [IOTOKa Ha OCHOBAaHUU OOHOTO nus pPesyJILETaToOB
BUByaJaMsaluum; /M Ha®op MHCTPYKLMM, KpPOMe TOTO BHIIOJHEHHH C
BO3MOXHOCTEIO oBecrieueHnsd, pu MCIIOJIHEHUU [IpOLIeCCOpPOM,
OCYIIECTBJIEHUA OIOBEIleHUA OTHOCUTEJIBHO paboTH C yIJIeBOHOpOIaMM Ha
OCHOBaHUU OOHOTO nus Pes3yJIETaToOB BU3yaJIM3aluumu, pPesyJLETaToOB
MOIOeJIMPpOBaHMA U JIOOTO CcoOUeTaHusa U3 Hux. KpoMmMe TOIo, CHUCTeMa
MOXeT BKJIOUATL B ceBa Hadop MHCTPYKLUMUM, KPpOMe TOTO BHIIOJHEHHEM C
BO3MOXHOCTEI OOEeCIIeueHMs, I[IPU MCIIOJIHEHUN IIPOLIECCOPOM, BEHIIOJIHEHNI
BTOpOM KT-BM3yaluzauum obpasl3la KepHa, BO3OEMCTBUS 3aBOIHSIYM
bimomooM Ha of6pasell KepHa OIHOBPEMEeHHO C BHIIOJIHeHMeM BTopoi KT-
BU3yalMsaluy obpaslla KepHa U CpaBHEHMSI Pes3VyJIbTaTOB BU3yaJiM3alluu
npmn 3aBOOHAKIIEM dJromnme n BTOPOM 3aBOOHAKIEM diromnme ojig
onpenesyieHUsa 0OoJjiee 20OEKTUBHOTO IIOBHIAKIETO OOOHUY YIJIEBOIOPOLOB
dsonoa .

[067] [MpeMymeCcTBO 3akKJoyaeTcd B TOM, UTO OPelJIOXEeHHEBE
TeXHUUECKHMEe pPelleHrnsaS oDecCleurMBanT pPas3JIMUHEE YCOBEPIEHCTBOBAHUSA
rpm padtoTax C yIJieBonoponaMi . B HEKOTOPHIX KOHOUTYPpaALUIX
NpelJIOXKEeHHEEe TeXHUMUeCKMe pelleHMa MOTYT OO0ecleurMBaTh pPesyJibTaTH
BM3YyalM3allMy, KOTOPHEE BKJOUAKT B CceBd OONOJIHUTEJIbHEE IaHHEE,
TakMe Kak pasMmep, o¢opMa U/MIM MeCTOIIOJIOXEeHMe Iop. KpoMe Toro,
Ipr [OPWUJIOKEeHUM TpalMeHTa OaBJIeHMSa K TIIOPOOHEIM CcpeldaM MOXHO

I10JIy4daThb HpHMOﬁ IIOKazsaTeJIbE BIJIMAHMA CTPYKTYPH TIIOPOBEX Cpell Ha

IOIBMIXEHNE @HDMHa. Takywo XapaKTepUCTUKRY IOBVDKEeHNM A @HDMHa MOXHO
VICIIOJIBE30BAThb Iipm OLl€eHVMBaAaHUNA IOIBIIXeHMA YITUJIEBOOOPOOOB n
SKOHOMMUYECKOTI'O IIOoTeHIIMaJla IIOPOIOE KOJIJIEKRTOpPaAa. KpOMe TOTO,

IMNPpeJIOXEHHEIMM TEeXHMUEeCKVMM pPeIleHMAMY TIIpelOoCTaBJIA€eTCAd MeXaHNM3M,
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KOTOPHM MOXeT obecneurBaTh MEHBITYO HEOIPEeNeJIEeHHOCTh npu
BHIIOJIHEHMM KT-BM3yaJamM3aluu, BHIIOJIHeHUM AMP-BU3yaJM3alUMM /UK
nmomauy BUBYaAJIM3Mpyomero o¢@iaouia B 2 obpasel  KepHa. PesyJbTaTH
BU3yaJMU3aluy MOTYyT OBTH MCIOJIE30BaHE IJIS OINTMMM3allMM pPa3MeleHUs
CKBa&XMHBE, IOCTMXEHMSA MeHbllel HeoNpeleJIEHHOCTU IIPpU IIOCTPOeHUM U
VMUTALUUM MOIOEJM TeOoJIOTUMUECKOM Ccpeld U/UWIM YIYUIleHUS  OLeHKH
crioco6oB MBBJIeUeHUSI YIJIEBOOOPOIOB M3 IoO3eMHOM objacTu. O39Tu
[IOJIOXUTEJIEHEIE CTOPOHE I[IO3BOJIST OITMMAJIBHO MCIIOJBE30BaATE 3allachl
YIJIEBOOOPOOOB IIPM IIOBHIIEHMM KadecTBa paboT C YIUIEBOIOOPOIAMMU.
KpomMe TOTO, TM[NIpelJIOXEeHHHE TeXHUMUECKMe pPEelleHUS MOXHO IIOHATH IIPpU
oBpameHn kK ¢ur. 1-11, KOTOpPEE K TOMY Xe& OIMCHBAaKTCS HIWXE.

[068] Ha bpur. 1 IpencTaBJIeH  IIPUMEP OJIOK—CXEeMEBI 100
[IOCJIEIOBATEJILHOCTM IOEeMCTBUM, BKJIOYAKIMX BUM3yaJM3alMio o0pa3loB
KepHa M MCIOJIE30BaHUe pes3yJibTaTOR BU3yallM3alMuM COIJIACHO BapMaHTy
OCYMEeCTBJIEHUSA IMIPeOJIOXKEeHHEX TeXHUUECKUX pemeHur. Bijok-cxema 100
IIOCJIeNOBATEJBHOCTY IOeMCTBUM BKJIOUaeT B cebsa crnocod BHIIOJHEHUS
OBYyX WM OOJIBIIETO KOJUUeCTBa CIOCOOOB BUlyalM3aluuu obpasla
KepHa, KOTOpHEe MOI'yT OBTb MCIOJB30BaHE IJA YJYUYIeHMSA MOIeJIN
TeOoJIOTUUYECKOM Cpens M MCIOJIL30BaHH IIJIS YCOBEpINeHCTBOBaHUA padoT
C ymJjeromopomaMu. CIOCOOH BM3yaJM3aluM MOTYT OBTH CTaTUUeCKUMAU
crnocobamu BU3yaJuU3alun (HampuMep, BM3yaJM3alun tes
MHOYLMPOBAaHHOTO IIOTOKa diuomMma) uW/WirM OUHaMUUECKUMMM CcIocofaMu
BU3yaJuzaluuy (HaOopuMep, BU3yaJM3aluy BO BpeMsa MHIOYLUMPOBAHHOTO
noToka ¢Jmomma) . Kak nokazaHo B OJokax c¢ 102 mo 106, crnoco® MoOXeT
BKJIOUATE B cebda [noJydeHre obpaslla KepHa WM IOaHHHX, CBSA3aHHBX C

[IomseMHOM ofJlacTbl. 3arTeM, Kak IIokazaHO B ©OJjiokax ¢ 108 mo 116,

crioco® BKJIIOUAET B cebs BLHITIOJIHEHME PaBINUYHEX cIiocofoB
BU3YaJIM3alUA oBpa3szua KepHa OJIs oBbpa30BaHUA pPesyJILTaToOR
BU3yaJM3alll. HakoHelr, KakK IIoKal3aHoO B OJokax 118 " 124,

pe3yJbTaTH BUlYVaJIM3aAUUM MOTYT OHTH MCIIOJL30BAHE IJIS OlleHVMBaHUI
obpasla KepHa U/WIM BHIOJHEHMS MONEJUMPOBaHMS U Opu paboTax C
YTUIeBOOOPOIaMNA .

[069] [HJjsg Hauajla, KaK IIokazaHo B ©Ojokax ¢ 102 mo 106,
crioco® BkJOUaeT B 2 cebsa noJiydyeHMe ofOpaslla  KepHa ¥ OaHHBX,
CBA3aHHEIX C IIoOs3eMHOM ob6JacTbio. CornjacHo ©OJioky 102 nojyyanT
obpasell KepHa, CBA3aHHHM C I[ODOIO3eMHOM ob6JjacThio. Ofpa3ell kKepHa
MOXeT OHTL OoToOpaH M/MUIM I[OJIYUYeH U3 CTBOJa CKBaXMHE U/UIU C
MecTa CcKJIaIupoBaHMsa. OOpasell KepHa MoOXeT OHTL M3 J0OOM YacTu
KOJIJIeKTopa, KOTOPHM OpelcTaBJIeH B MOIeJM TI'eOJIOTMUEeCKOW cCpenb. B

MHOM CJlydae o0Opa3ell KepHa MOXeT OHTHL M3 aHaJIOTUMUHOTO KOJIJIEKTOpa,



277

aHaJmn3 KOTOPOTO MOXeT OHITH VICIIOJIb30BaH oJis YIIy4dmeH g
IpencTaBJdpMe MHTepec MOOEJIM TeOoJIOTMUYEeCKOM  CpPemnH. CornJjiacHO
6joxky 104 MOTYT OHBTHL IOJIYUYEHH HaHHHE O I[IOPUCTOCTH W/UJINU
IPOHUIIAEMOCTHM . [HOaHHEE O IIOPUCTOCTM U/WMIM [IPOHMLIAEMOCTM MOTYT
OBITH [IOJIYYEHE nJis COIIy TCTBYKIMEen TTOPOIHL, HaMeueHHOM oJis
peagu3alMy  IOPeOJIOXKEHHBX  TeXHUUEeCKUX  pelleHUM (HanpuMep, oJis
Ipyroro obpaslla M3 TOM Xe caMOM CKBaXMHH U/MiaM obpaslla M3 IpyIron
CKBa&XMHBE, KOTOpas MOXeT HaxOOUTbLCH B TOM Xe caMoMm o06JacTu WK
paroHe) . TaKMMM »OaHHBEIMM MOXHO PYKOBOICTBOBATLCSA IIPU [IPUMEeHEeHUU
npouenyp. HDaHHEE O I[OPUCTOCTM M/UIM OPOHMIAEMOCTM MOTYT OHTH
BEIUMCJIEHE, MOTYT OBTL BH3BaAHH M3 3alOMMHALIETO YCTPOMCTBAa U/UIIU
MOTYT OHTBH WU3MepeHH. CorJjlacHo OJioky 106 HacheHMe ofOpaslia KepHa
MOXeT OHTb BOCCTAHOBJIEHO. BOCCTaHOBJIEHME  HaCHIIeHWSI, KOTOpoe
MOXeT OHTBb BHIIOJJHEHO B KadeCTBe OIUUM, MOXeT BKJKUaTh B cCcebda
HarHeTaHMe B obOpas3ell 5BTaJIoOHHOTO  dJmonna, IpMMEPOM  KOTOPOTO
ABJIAETCHA NPUPOIOHasd CeHpasd HedThb.

[070] Kakx nokazaHo B OJjiokax ¢ 108 mo 116, 1mocJje IMOJIyYeHUS
oBpas3slla KepHa BHIIOJHAKT pas3JIMUHEEe CIOCOOB BU3yalM3aluu obpasla
KepHa (HaopuMep, pas3JIMyHBEe CTaTUMUEeCKMe CIOCOOH BM3yaJlM3aluu),
uyTOoOH 0Opal30BaThb pesyJIbTaTH Bu3yaJduzauum. CorjacHo ©OJjioky 108
BHIIOJIHALT SMP-BU3yaIM3aluon obpaslla KepHa. SAMP-BuU3yaJlM3allMsa MOXET
BKJIIOUATE B ceba IH-CIeKTPOCKONML, T,—pejlakCcoMeTpHIO, AMP—
oupdyzoMeTpHo C TIpPaIMeHTOM I[IyJIbBCUPYKRIEeIro IIoJig, OIHOMepHyn MP-
BU3YyaJIM3aliuo, IBYMEPHYIO MP-BuU3yaJIM3aLM0 MJIn TPEXMEPHYIO MP-
BU3YyalIMsaluuw ¢Jjgomuma B obpa3lle KepHa. PesynsTaTeH AMP-BUM3yain3alumn
MOTYT BKJKUATL B Ccebsa KOJIMUECTBO HedTM U Opyroro  oJjaonia
(HanmpuMep, COJAIHOT'O pacTBopa) B obpaslle kKepHa, OOmMyln IOPMCTOCTH
IpM 3aloJIHEHMM QJIIUMIOOM, OTHOCHUTEJIBHEE OOJM MEJIKMX W KPYIIHHEX,
3aroJIHEeHHEX (QJIOMIOM IIOP M/UJIM pachHpelejieHMe o¢Jouma B ofpas3lie u
cpesax o6pazsua. CorjiacHo ©OJjioky 110 wMoxeT OBTBH BHIIOJHeHa KT-—
BU3yaJmM3aumsa obpas3la KepHa. KT-BuM3yaadMz3alMsa MOXeT BKJIOUYAThL B
cebs IBYMEPHYO BU3yaJM3alui u TpexXMepPHEE PEKOHCTPYKILWMN .
PesynbpraTe KT-BU3yalM3allMM MOTYT BKJKUYATE B Cceba UISHTUOUKALIMO
BEHICOKOIIOPMCTEIX 30H, TpemMH U oOOHapyXeHMe OIpeleJIeHHEX MMHEepPaJIOB
(HanpuMep, oupuTa). ComjacHo OJioky 112 onopenelidloT, 3aBepllMJICH JIU
cbop @maHHHEHX 00 obpas3le. 3TO OIpelelIeHMe MOXeT BKJKUaATh B cebsd
OlleHMBaHMe KOJIMUecTBa M300paxeHMM B pel3yJbTaTax BuU3yalu3aluu,
OlLleHMBaHME KauecTBa pPe3yJILTaTOB BM3yaJM3alliu, oIipeleJieHNne,
OIpOWJIO JIKM OlIpelelIeHHOe BpeMs, UW/UiIM oIpenejieHue, I[IOJIYYeHO JIK

onpenesyleHHOEe KOJMUECTBO Wu300paxeHutt. Eciam cOop IaHHHX 00 obpaslle
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He 3aBepleH, TO, KaK IokazaHo B 0OJioke 114, MoxeT OHTH BHIIOJIHEHA
KOppeKlMsa YyCJOoBUM njsa obpaslla KepHa. KoppekliMsa YCIOBUM MOXeT
BKJIIOUATL B ceBda peryarpoBaHMe »OaBJIeHMHS, BO3IOEMCTBUIO KOTOPOTO
noneepraercsa obpasell KepHa BO BpeMd BU3yalM3alluM, pPelyJIMpOBaHMeE

TeMllepaTyph, BO3IOEMCTBMI KOTOPOM IMomBepTaeTcsa obpasel kKepHa BO

BpeMsa BU3yaJM3aluM, Koppekuuio diumoula (HaopuMep, SaBOIHAKIETO
bmounma waIM  BUlyaJMaupyomero  dionma) , BO3IEMCTBMIO  KOTOPOTO
nonBepraeTcsa ofpas3ell KepHa BO  BpeMsa  BuU3yalus3aluu, n/Uim

KoppekrLuun obpaslla KepHa. Ecam cOop maHHEHX 00 obpasllie 3aBeplmiicd,
TO, KakK IIOKasz3aHO B OJioke 116, pesysbTaTH BU3yaJuU3alUM MOT'YT OHTH
BHBEIOEeHH. BHBOI pPe3yJbTAaTOB BUIyaJM3allMM MOXEeT BKJIOUATL B cebd
COXpaHeHMe pe3yJIbTaTOBR BU3yalM3aluM B 3allOMMHAKIEM YCTPOMCTBEe
n/ i oTobpaxeHue pesyJLTATOB BU3yaJIM3alLNUM.

[071] Kaxk mnokas3aHo B OJiokax 118 wm 124, r1ocjie 3aBeplleHUA
cbopa maHHHX 00 ofbpaslle pes3yJbTaThH BU3yaJIM3aluM MOT'YT OHTH
UCIIOJIL30BAHE MJIS OlleHMBaHuAa ofpaslla KepHa W/WMIM IOJIS BHIIOJHEHUS
MOIEeJMPOBaHUM U IIpu padoTax C yrJjeBomopolaMu. CoIJlacHO OJoKy 118
pacnpenejieHrne HedTr ¥/MIM  BOOH MOXeT OHTbH  ONpelesJIeHO  IIO
pesyybTaTaM BuU3yaJduzaluu. OlNpenejieHMe paclOpelnelieHrs HedTr u/uium
BOOE MOXeT BKJIOUATE B Ccebsa CBA3HBAHME BTOT'O paclpelellIeHUus C
KOHKPETHEIMM XapaKTepUCcTUKaMu II0p, TakKuMM Kak, HalpuMmep, pasMep.
COoTJIaCHO Bjoky 120 MoOmeJib TeoJIOTUMUECKOM Ccpelh MOXeT OHTb
CKOPPeKTHPpOBaHa Ha OCHOBAHMM pPe3yJIbTaTOB BU3yaluszaluuMu. KoppeKums
MOOEJIM TeOoJIOTMUeCKOM Ccpedsl MOXeT BKJIoOUATL B cebs, HalpuUMep,
KOPPEeKUMIo OIHOTO WMJIM HECKOJLKMX CBOMCTB B CYNEeCTBYyIEeN MOOeJIu
TeoJIOTUUECKOM Ccpell U/MIM IOCTPOeHMe MOIeJIM TeoJIOTMUECKOM CpelH
co CcBOMCTBaMM, 10 MeHbIleM Mepe  YaCTUUHO OCHOBAHHBIMM  Ha
pe3yJybTaTax BuUlyalu3aluuu. IlocTpoeHMe MOOeJIM TIeOoJIOTUMUECKOM Cpeld
MOXeT BKJIOUATL B cedda UIeHTUOMKALMID OIpeIcTaBJglmel MHTepec
moms3eMHOM ofJacTy, O(OPMYyJIMPOBKY MOIEJM TeoJIOTMUEeCKOM CpPpenbl OJId
opencTaBJIeHUS IIOO3eMHOM o0JlacTM M IIOMNOJIHEeHMEe WIM OpuIaHMe MOoIeJu
TeoJIOTMUYECKOM Ccpelh CBOMCTB, TakMX KaK CBOMCTBa IIOTOKa WM
MexXaHMUeCcKOV Moponun. MoIeslb TeoJIOTMUEeCKOM CpeOsl MoXeT  OHBTh
ooHoMepHOM (1M), OBYyMepHOM (2M) wWIM TpexMepHoW (3M) MoIeJibo,
TakoM Kak, HalpyMep, UMCJIOBAafg MOOEeJIb KOHEUHBX SJIEMeHTOB, ¥ MOXeT
BKJIIOUATL B cCcebg CeTKy C Pas3JIMUHEIMKM @ DJIeMeHTaMy MM gdYelkaMu
CeTKH.

[072] Kak mnokazaHO B OJioke 122, MOIOeJIMpOBaHMEe MOXeT OHTH
BHIIIOJIHEHO nJis oBpa30BaHUA pPe3yJILTaTOB MOIeJIMPOBaHUA . [Tpm

BEIIIOJIHEHUNM MOIOeJIMPpOBaHMA pe3syJIETaTH BU3YyaJlMM3allli MOT'WYT OBITH
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[IOMOJIHEHH OPYT'VMMM -HOaHHEMM IJIS OOpas30BaHMA MOIEJIM KOJIJIEKTOpa WM
TeoJIOTMUYEeCKOM  Momesu, KOoTOopasd MOXeT OHTb MCIOJB30BaHa IJIA
BHIIOJIHEHMSA MOIEJIMPOBAaHMA IIOTOKa. I[IONOJIHEHME MOXET BKJKOUATH B
cebs mOpuUIOaHMe IOOIOJIHUTEJILHEIX CBOMCTE sSuYelKaM, CBA3aHHHX C OIHUM
WV HECKOJBbKMMM OOBEKTaMM WM JOPYTMMM OTIOEJIBHEIMY I[IOOOOBEMaMM .
CBoMCTRBa MOTYT BKJIIOUATL B ceba Kos0OMIIMEeHT Hepemauy, BUIO IIOPOIH,
[IOPUCTOCTE, IIPOHMUIIAEMOCTE, CXMMaeMOCThL IIOPOIE, HACHIEHUEe HeQThIO,
comepxaHue TJIMHLEL 1/, HalpuMep, KOBQOULMEHT LeMeHTalluM .
BEIIIOJIHEHME MOIEJIMPOBaHMA MOXET BKJIOUATE B Ccebsa MOIeJMpOBaHMUE
OBVMKeHMA OQJIOMIAa Ha OCHOBaAHMM MOIEJIM KOJIJIEKTOpa M COOTBETCTBYIIMX
CBOMCTE, COXpaHfAeMHX B fdUueMKax MOIOeJIM KOJIJIeKTopa. Pe3yJjbTaTH
MOIeJIMPOBaHMA MOI'YT BKJIOUATE B Ccebd UM3MeHAKRIeeCcd BO BpPeMeHU
oaBJjieHMe @QJimoria M OaHHBHEe O CcocTaBe Quouna (Haopumep, o© HedTH,
BOOH U/UJIM Ta30HACHIMEHHOCTM) U IPOTHO3 OTHOCUTEJLHO OOBLEMOB
bomonna, OOOHBAEMEIX MJIM HaTHeTaeMHX B  CKBAaXWHH. BrIlIOJIHEHME
MOIeJIMPOBaHMA MOXeT BKJOUAThE B cebda MOOeJIMpOBaHUe CTPYKTYPHEX
M3MeHEeHU Ha OCHOBAHMM TeOJIOTMUECKOV MOOeJIM M CBS3aHHHX C Hel
CBOMCTB, COXpaHAeMBXx B fAuelkax TeoJIOTMUeCKOM MomesMr. Hamnopumep,
IIpM CHMXEHUM IOaBJIEHMS B KOJIJIEKTOpEe MOXeT YMeHbIaTbCHad IIOPUCTOCTEH,
UTO MOXeT IIPUBOOUTE K I[IPOBUCAHUI [IepeKpHBaKIen IIOPOMOHL.
PesyJbTaTh MOOEJUPOBaHMSA U/MIM MOIOEJIE KOJIJIeKTopa MOTYT OHTb
BHIBeIeHE. BEBOIO pe3yJIbTATOB MOIOEJIMPOBAHMSA MOXeT BKJIOUATL B cebd
oToBpaxeHre Ha MOHMTOPEe pes3yJIbTaTOB MOIOeJIMPOBaHMSA, KOTOPHEE MOTYT
BKJIOUATE B cCceba oOpasoBaHHHE OaHHHE, a TaKXe TI'eoJIOTUUYECKYIO
MOIeJIb M/UJIM MOIeJIb KOJUJIeKTopa, W/WIM CcoxXpaHeHMe pesyJibTaToB
MOOEJIMPOBAHMSA B 3allOMMHAKIEM YCTPOMCTBE KOMILIOTEPHOW CHUCTEME.
[lp MOOEeJUMPOBAHUM  MOXHO  MOIEJIMPOBATH IOBIVXESHME diromoa UMM
TeOMEXAHNUECKYD BM3yaJM3aluil Ha pPas3JIMUHEIX BPEMEeHHEX 3Talax B
TedyeHMEe  3alaHHOTO IIepuMola BPeMeHM Ha OCHOBaHMM IIapaMeTpoB
TeoJIOTMUEeCKOM CpenH, n/mim TPAaHUUHHX  YCJIOBUM  IOJiA KaxmgoIo
BpPeMeHHOTO 5Tala, W/MUIM OaHHEX, o00pa30BaHHHEX Ha IpenmecTBYIOMUX
BpeMeHHHX 2Tallax. llapaMeTphl TeOoJIOTMUECKOM cCcpelb MOT'YyT BKJIOUATL B
cebs MexaHMUECKMe CBOMCTBAa IIOPOOH (HaIpuMep, MOIOyJb YIPYTOCTH,
napaMeTpH ILJIaCTUYHOCTHU) , [DapaMeTpH YIPYTOCTU IIOP, PAaCTIXKMMOCTE U
[IPOYHOCTEL IIPM OJIHOOCHOM CXaTUM, YCJOBUA CLEIJIEHUMSA U QOPUKIMOHHHE
CBOMCTBa TpaHuUIl paszneia rmopon, KOJIMUEeCTRBO, TOJIIVHY u
pacrnpenesjieHMe OTHOEJIBHEIX CJOEB I[IOPONE, TEeOMEeTPUR W QOPUKIMOHHHE
ceoMcTBa cbpoca, [IOPUCTOCTE, [IOpOBOe  IaBJIEHUE, TEepMUUECKNUE
KO2QOUMIIMEHTH M OPpyI'Me NOIOXOOAmMMe IapaMeTpPH .

[073] CorjacHo ©OJOKY 124 pesyJabTaTH MOIOEJIMPOBAHUS U/UIKU
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pesyJbTaTH BM3yaJlM3aluMu MOTYT OBTEL MCIOJB30BAHE IIPY BHIIOJHEHUH
paboT c yryaeBomopomaMu. PaBoTH C YTJIEBOHNOPOIaMM MOTYT BKJIOUATH B

cebd paboTe TII0 pasBeOKe YIJIEBOOOPOINOB, paboTH IO pa3paboTke

MEeCTOPOXIEeHUS YyTJIEBOIOPOIOB n/ N Paf®oTH 1o noOrue
YTJIEBOIOPOIOB . Hamnpumep, PesyJIbTaTEH MOIeJIMPOBaHnI n/nnm
Pes3vyJIbTaTH BU3YaJIU3alUn MOTYT OHITE MCIIOJIL 30BAHH opu

IPOTHO3MPOBAHMM 3allaCOB WMJM KOPPeKUMM IIPOTHO30B 3allacOB, OLIEHOK
3aracoB ¥/WIM OPOTHO3ZWMPOBAHUM BKCIUIYaTaUMOHHOM XapaKTepUCTUKU
CKBaXuHel. COIJIaCHO OpyI'OMYy IIPMMEPY pPe3yJbTaTH BU3yaln3aluuy MOTYT
OBITE MCIIOJIb30BaHE  OJIg [IOJIYyYEeHW A KOHTPOJIbHEIX XapaKTepUCTUK
IIOJIOKUTEJIBHOTO MJIM OTPMLATEJILHOTO pacxoma W3 CKBaXuHB, KOToOpad
yXe npobypeHa, W OTCEeUBaHNUA IIOTEeHUMAJIBHO IPOOYKTUBHEIX
IIOO3eMHHX ob6JjlacTey »OO OTpaboTKM ILJIomMalM U IPUHATUA IPpOIPaMME
OYpPEeHMA CKBaXMHB WM IOJA OIpenejieHud, KaKue I'eOJIOTMUEeCKME CJIOU
LnejiecoofbpasHo  nepdopMpoBaThH  MJIM  BHIIOJHATE  OTHOCUTEJIBHO  HUX
paboTH IO 3aKaHUMBAHMIO, TakMe KaK TIUIPpaBJIMUECKMM pas3pHB ILJlacTa,
opu OypeHUM OPOOYKTMBHOM CKBaxXmMHE. COIJIACHO ele OIHOMY IIpUMepy
pes3yJsbTaTH MOTYyT OBTE MCIOJb30BaHB IJIA OIpeleJieHMd, UMeeTCd JIU
OOCTaTOUHOE coofmeHne 1o IOaBJIEHUI Mexnoy KOJIJIEKTOPOM
YIUIEBOOOPOLOB u BOILOHOCHEM T'OPU30OHTOM, HeoOxoOouMoe 0JI4
nonnepXaHusa IOaBJeHud oGonna, obecleuMBawnlel'o peHTabelJIbHYH OOOHUY
C  IOOIOJIHUTEJIbHEIMM  HaTlHeTaTeJIbHEMM CKBaXuHaMu MM 0e3  HUX.
CoTJlacHO eme OIHOMY IPMMepy CBSA3HOCTE IIOPOBOM CeTKM MOXeT OHTb
MCIIOJIE30BaHa NOJIA OLIEHMBAHUSA LEJIOCTHOCTU TEepMETUYHEX [IPU BHCOKMUX
ODaBJIEHMAX CJIOEB C BHCOKOM KaOWJIJISAPHOCTBIO, IIOKPHBAKIMUX IIOPOIH
KOJIJIEKTOPa, UYTOOHE OIPenNeliATh BEPOSATHOCTL HaJIUUUA WM OTCYTCTBUA
YITJIEBOLOPOLOR B HIKeJiexaleM  IIOO3eMHOM  KOJUJIEKTOpeE, KOoTOpasda
3aBUCUT OT LeJIOCTHOCTM YIUJIOTHEHMS, He pas3pylleHHOT'O HaJlMuueM
COeIMHEHHEX CeTOk Iop. COIJIaCHO elle ONOHOMYy IIPMMEPY pPe3yJIbTaTH
MOIOEJINPOBAHNSA u/ U pe3yJibTaTH BU3YyaJiM3alun MOTYT OBITE
MCIIOJIE30BaHE IJIA KOppeKUuM paboT IO »Oodede yIJIEBOLOPONOB, TakKMX
Kak pas3MelleHne i  MoOupMKaumsa CKBaXVHE  WJIU 3aBeplleHNrE,
MOOUOUKALMA W KOppeKUus OYPWUIIEHEIX pabor, CHIXEHME
MPOHVMKHOBEHUS TPEMWHH ¥/MIXM yCTaHOBKA UM MOOUOMKALMVSA OOO0PYHOBaHWUSA
0JI1 BelOeHMA [0Oo0OpuM. OOOpyloBaHMe IJIA BeOeHMHA LOOOBUM MOXET
BKRJIOUATL B ceb®4d OOUH MM HECKOJIBKO OJIOKOB OJjg OO0paloTKU U
KOHTPOJIA HOOOBBAEMHX OIIOMIOB, TaKMxX Kak YyTJIEeBOIOPOOH W/MJIM BOOA,
n3 IJjacra.

[074] [MperMymecTEO 3aKJIoyaeTcsd B TOM, yTo crioco®

oBecrnieunBaeT IIOBHIIIEHME OOOBUM, YIIydlieHre paBpaGOTKI/I
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MeECTOPOXICHMA I/I/I/IJ'H/I pasepellK1 YTJIEBOOOPOIOORB. B YaCTHOCTHM,
IMNpeJIOXKEHHEIE TeXHMUEeCKMe pelleHMAd TIOBHIMaKnT BJIJIIMAHME T'eOJIOTUMM Ha
MOOEJIM T eOoJIOTUUEeCKOM CpellEl BCJIeOCTBHMEe CBASEHBaHMA XapPaKTepPpUCTUK
IIOTOKRa C HOpOBOIZ CprKTypOTZ. B IMMPEeOJIOXKEHHEIX TeXHUMUESCKUMX PeleHMAX
O0BEeOVHAITCHI I'eoJIOTnMYEeCKH1e OIlMCaHMA I1op 12 TEeRCTYDP, KOTOPEE
CBA3SaHE C IOeCKPpHUIITOpaMM, TaKVMM KakK THUII d_)aLLMﬁ, M CBAS3HBHBaAKRTCA
I'eoJIOTnYEeCKHre OIIMCaHMA C XapakKTeprnuCTMKaMM IIOTOKa. llosTOoMy
IIojiyuvaimeec4d, olIlipenejigdeMoe TeoJIoTHUen OIIMCaHne TeoJIOTUUYEeCKOMN
CpellEl CcoIvlacyeTCA C MOIEeJIBI Te0JIOTUUYEeCKOM Cpellkl, KOTOpaAd CMIIBHO
3aBUCUT OT ONMCaHMM IIOTOKaAa.

[075] Kaxk MOXHO IIOHATH, OJIOKM U3 ¢(ur. 1 MOXHO MCKJIKOUYATH,

IIOBTOPATE, BEIIIOJIHATB B IpYyIT'OM IIopAIKe MJin ITOIIOJIHATE
OOIIOJIHVM T eJIb HEIMA HellOKa3aHHBEIMNM oTallaMM . HeKOTOpE:Ie OJIOKU MOXHO
BEIIIOJIHATE I1ocCJyiIenoBaTeJIBHO, TOI'oa Kak opyrue MOXHO BHIIIOJIHATH

OOHOBPEMEHHO, B COUeTaHMM WM IIapalijieJIbHO. HalpumMep, B HEKOTOPHX
KOHOUITYpauuax SAMP-Busyamuzauuion ¥ KT-BuU3yalM3alMil MOXHO BHIIOJIHATH
Ha Pa3JIMUHEIX 2Tallax (HalpuMep, IOIPpM pPas3JIMUHEX YCJIOBMAX, TaKMX Kak
pasJInuHbEe OaBJeHUS U/UIM  pPas3JIMUHEE TeMIepPaTypH, BO3OEMCTBUIO
KOTOPEX OOpaz3ell KepHa IOABepraeTCsa BO BpeMsa BU3yaJMsaluuu) . Kpowme
TOTO, B IPYTMX KOHIUIYpaLMSX IIePBHM CclIoco® BU3yaJM3alluM, TaKou
Kak SMP-Buayaauzalusd, MOXeT  MCIOJIL30BaThbCAa IJIA  OTpaHUUYeHUS
BTOpoOTro crnocoba BuUlyalIusaluu, Taxkoro kak KT-BusyajamM3alMsd. B
TakoM KOHIUITYPpALNWM MCIOJL3YIT TOJbBKO OIOMH MM oBa crnocoba
BUBYaJIMU3aluM, KoTrma ofbpas3ell KepHa IIOOBepramnT BO3IEMCTBUI Ha
Pa3JIMUHEIX 5STanax. COIJIaCHO IOPpYyITOoMy IIPMMEPY BU3YAIUIUPYIMMM GJI0NI
U/WUIY  3aBOOHIOMMNI  QJIOMI MOXET MCIOJL30BATLCS IIPU  BHIIOJHEHUN
BiokoB 108, 110 mim 114 BO BpeMsa BU3yaJMz3aluu obpas3lia KepHa.

[076] Ha bur. 2 IpencTaBJIEH  IIPUMEP OJIOK—CXEMEL 200
[IOCJIeIOBaTEeJIbHOCTHU nencTBUM, BKJIOY AKX OMHaMUUECKYIO
BU3yaJmM3aluuin obpaslla KepHa I[IPpM HaJlMuMM BU3yaJIU3UpYIRMero QJjouna
(HamopuMep, BUSYaAIUIMPYOIETOo Tasa, BUSYaAIU3UPYINeM XUOKOCTU UM/UiIn
JI060T0 codyeTaHMA U3 HUX) COTJIaCcHO BapMaHTy  OCYIECTBJIeHUNA
npenJIoXeHHEIX TeXHUYECKMX peleHn . Biok—-cxema 200
[IOCJIeIOBaATEJIbHOCTM HOeMCTBMM BKJIOUaeT B cebg Ccrnocod® BHIIOJHEHUSA
BU3yaJmM3aluuu obpaslla KepHa M MCIOJB30BaHMA 3aBOIHAKMETO QJouaa
U/ MM BU3YVaIMUsUpyomeTo (@JoMIa BO BpeMd BH3yalduMsaluuu obpasla
KepHa. Kak mnokaszsaHo B Ojokax ¢ 202 mo 204, crnoco® BKJIOUAeT B
cebs noJdydeHue oOpaslla KepHa ¥ OaHHHEX, CBA3aHHEX C I[IOO3eMHOM
obJlacThi0, M, KaK IIokKazaHo B OJjijokax ¢ 206 1mo 228, BHIIOJIHEHMHe

BMU3YyalIMsaluy obpaslla KepHa IIpM HalluuuyM OIOHOTO M3 3aBOOHAKIETO
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oJoMoa, BUYAIMSUPYRIIETOo QJoMOa WIM JIIOOTO CoUueTaHMd M3 HUX BO
BpeMsa BUlyaJlMuszalumu obpas3lla KepHa.

[077] CrauvaJjia corJjlacHo OJioky 202 nojgydawonT ofOpa3ell KepHa |
IOaHHEEe, CBA3aHHBEE C IIO0O3eMHOM 00JacTbid. AHAJOTMUYHO PaCCMOTPEHUIO
Bioka 102 mz ¢our. 1 obBpaz3ell KepHa MOXeT OHTH IIOJIYYeEH WJIM OTOoOpaH
M3 CKBaXMHE, CBA3aHHOM C IMoao3eMHOM oOJlacThi. 3aTeM, KaK IIoKa3aHOo
B OGJjioke 204, MOTYT OHBTHL IIOJIYUEHH MHaHHHE O IIOPUCTOCTM U/UJIU
NIPOHULIAEMOCTHA . AHAJIOTMUHO Gjoky 101 w3  oQwur. 1 OaHHBIE O
IIOPUCTOCTHY  U/WIX  HOPOHMLAEMOCTM  MOTYT OHITE IIOJIYUEeHE  IIYyTeM
obpameHrs K 3aloMMHaKIeMy YCTPOMCTBY, BHUMCIEHMS Ha OCHOBAaHUU
XapaKTeprucTuk obpaslla MIM OPpyTMX ITaHHHEX U/MIM M3MepeHUd obpaslia
KepHa U/MJIM B CTBOJIE CKBAaXMHH.

[078] BaTeMm, Kak I[IokKa3aHO B ©OJiokax ¢ 206 1o 228, MOI'YT OHTH
BHIIIOJIHEHE  BUB3YyaJIMU3alUsd obpasua KepHa BMECTE c OOHMM U3
3aBOIOHAKIIETO douna, BU3yaJIU3UPYIIEeTO bimonma VI J0B0T0
coueTaHMsa M3 HUX BO BpeMda Bu3yaluzauum obpas3la KepHa. COTJIaCHO
BJIOKY 206 obpazer KepHa IOOTOTABRJIMBAIT K BU3YyaJIMU3aALUNA .
[IooToTOBKa K BU3yalM3alMM MOXeT BKJIOUATE B cebsa yHmajleHMe oJmoMnaa
0Ja ofecrnedeHud IIOJIHOTO HOCTYIa K IIOopaM BUI3yalu3upyoleMy OJIoUIY
WM 3alloJiHeHMe of0pasla KepHa IIPpUMPOOHBM OQJIIIOMIOOM, TakKMM Kak ChHpasd
HedTer. CorJiacHo OJoky 208 BuUIyadIu3UpyoOIUM QJIOMIO, TakoM Kak
BUBYVAIUBUPYIOMUY T'a3 WM BUIYyaJIU3UpyOIas XUIKOCTL, MOXeT OHTh
onpenejyieH WM BHOpPaH IOIPKM BHIIOJHEHUM BuUlyalu3auuu. OnpenejieHue
BUBYVaJIU3upyomero oJoria, IPpellouTHUTeJIbHO BUlyaJIu3upyomero Irasa,
MOXeT BKJIIOUATDH B cebs omnpeneJjeHue 3HAUEHUN KonbOULIMeHTA
IIOTJIOMEHUSI PEeHTTeHOBCKOTO M3JIYUeHMS B MCIOJbL3YEMOM IOMalla3oHe
IOaBJIeHUM Tal3a UM PpacTBOPUMOCTEM B OIHOM WMJIM HECKOJBbKUX OQJoMIax B
oBpasle WM QJIOoUnE, KOTOPEM He OOHapyXMBaeTCsd IIpU AIOEpPHOM
MaTHMTHOM pPe30HaHce, TaKoM Kak D,0O miaM QoTopyIJieBOOOPOINE. COTJIacHO
Bioky 210 wmMoxeT OHTH IIOJYyUYeHO HaudaJilbHOe mM300paxeHre obpasla
KepHa. [lpr  HeoOXOOMMOCTM  HauvaJlbHOe  M300paXeHMe  MOXeT OHITH
IIOJIYUEeHO IJIS IIOCTPOEHMS OCHOBHOTO M300paxeHMsS IIPU MCIIOJNbL30BaHUU
crioco6oB BU3yaJIuzalum. CoIJlacHO OJIOKY 212 BU3yaAJIUBUPYIIMUM GJIOMO
MOXeT OBTL I[IOoIaH B oOpasell kKepHa. Illogavya BUlyaJIU3upyomeTro QJonaa
MOXeT BKJIOUATE B cebd MOHMTOPMHI HarHeTaHMsa B ofOpasell OyTeM
U3MepeHnd 3aTyXaHUsS PeHTTeHOBCKOTO M3JIyUueHMs B obpa3s3lle KepHa WK
pearuMpoBaHuUa AOepHOTO MAaTHMTHOTO pPe30HaHca Ha ofpa3ell KepHa.
CorjlacHo BJioky 214 MoxeT OHTEH IIOJIYUEeHO M300paxeHMe paclpelesleHUS
HedTr u/WUIM BOIOH. HM300paxeHMe pachOpelelleHMd HedTM U/UJIUM BOIH

MOXeT BRJIIOUATDb B ceb4d IOIBYMEPHEIE MBOGpaDKeHI/IF[ I/I/I/IJ'H/I TpeXMEepPHEIE
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M300paXeHUAa.

[079] CoryacHO OJIOKY 216 MOXeT OHTH OIpelellIeH WM BHOpaH
3aBOIHAMUNA boron . OnpenejieHne 3aBOIHAKIETO dironna MOXET
BKJIIOUATL B cebd HaxoxIeHMe Iomobmusa C HOPUPOIHEM  QJIOMIOM B
KOJIJIEKTOPE WM TeCTOBEM QIIOMIOM OJIS OLEHMBAHUSA XapaKTepUCTUK
IIOBHIMEHVA WM3BJeUeHMA HedTM. 3aBOOHAOMUM QJIOMI MOXEeT BKJIOUATL B
cebs Bomy, COJISHOM pacTBOp, OYPOBHE pPacCTBOPH MW/WUIM IPYyTUE
MaTepMaJik OJIA IIOBHIMEHUMSA M3BJIeueHusa HedpTm. CorJjlacHo OJokKy 218
oBpaz3ell KepHa BO BpeMsa BuU3yaJlM3alMM  3allOJIHAKT  3aBOIHSIMM
dpsromooM. OOpaszell KepHa MOXeT OBTH 3aloJIHEH JIHOOEIM M3 HECKOJbKMUX
oM OoB  IpM  pacxolaxX, aHaJIOTMUHBIX pacxolaM, MCIOJb3YyeMEM IIPU
DKCIUIyaTaluy I[IPpOMHCJa. CrhnocofoM BU3yalM3aluM MOXHO IIOJIy4daTh
n3obpaxeHms Ha pPasJInUHEIX sTarnax 3aBOIHEHUA n/nam rnocJe
3aBeplEeHMs 3aBOIHEeHMSA IJIS OlLIeHMBAHMA XapaKTEepUCTUK UM3BJIEUEeHUA
HedTH. Crioco06ul BU3yaJu3alun MOTYT BKJIIOUATEH B cebd KT-
BUsyaJMUsauun u/muiamn AMP-BM3YaIM3allMo.

[080] Kak mokaz3aHO B 0OJioke 220, I[ocCJe 3aBepleHMs 3aBOOHEHUS
oBpasua KepHa MOXeT OBITE IIOJIYUYEHO KOHeUHOoe n3obpaxeHme
pacnpenejieHuda HebTM U/MIM  BOOH. I[IpM HeOOXOOMMOCTM KOHEUHOe
n3obpaxeHue MOXeT OBTHL I[IOJIYUYEHO IJIAd IIPpelCcTaBJIeHUSA KOHEUHOTI'O
cocToaHMA oOpa3la KepHa OIPM MCIOJbB30BaHUM CIOCOOOB BHMI3yaJlM3alllM,
OJIS CPpaBHEeHUS C MCXOIOHBEIM M300paxeHMeM WMIM JIOOBMM I[10CJIeIYIMMU
nzobpaxeHuaMM. 3aTeM, kKak IIoKa3aHO B 0OJioke 222, pesyJbTaTH
BUBYaIMU3alUn MOT'YT BHITE OlleHEeHH . OueHMBaHME pPesyJLTaToOB
BM3yaJM3aluy MOXeT BKJUaTh B cebOd CpaBHEeHMe C MaTeMaTUdeCKVMU
MomeJaMM. Ilocjle B»TOTro COTJIacHO OJIoKYy 224 omnpenejydonT, ABJISOTCH JIU
pPesyJIbTaTE BUAYaIM3allMM YIOBJIETBOPUTEJNBHEMM. OnpenesieHMe MOXET
BKJIOUATE B cebOsda olIpenejieHMe, HABJSETCS JIM IIPUM OlLIEHMBAHMM KadeCTBO
pPesyJILTaTOB BUBYaAIM3alUUM [IPUEMIIEMBIM, omnpenejyieHre, TIIPOIJIO JIU
orpelleJIeHHOEe  BpeMH, U/ onpeneJieHue, 3aperMCcTPUPOBaHO  JIU
oIpeleJIeHHOE KOJIMYEeCTBO n300paxeHnn . Eciu pes3yJbTaTH
BU3yaJIMU3aluM H[BJAITCA HEYIOBJETBOPUTEJBHEMM, TO KaK I[I0Kas3aHO B
OJicke 226, MOXeT OHTB OCYIleCTBJIeHa KoppekUud obpas3lla KepHa,
3aBOIHAKMETO (QJaoOMIa W/MUIUM BUIyadIM3Mpyomero o¢oimouga. KoppeKlud
MOXeT BKJIOUaTE B cebd MCIOJBE30BaHMe  OIOJIHUTEJIBHEIX OOBEMOB
3aBOIHAKIMETO QJouIa WM MW3MeHeHue OaBJIeHMS BU3YaJIU3UPYRIET o
bonna . Ecim Pe3yJILTAaTH BM3yaJM3allun ABJIAITCH
YIOBJIETBOPUTEJBHEMM, TO, Kak TIIOoKazaHO B OJIOKe 228, pes3yJbTaTH
BUBYVaIMU3ALUM MOTYT OHTL BHBeleHH. BHBOIO pe3yJIbTATOB BU3YyaJIM3allUMU

MOXeT BRJIOUYATE B cebda COXpaHeHNre pe3yJjibETaTOB BU3yaJIM3alurm B
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3alloOMMHAaKIIeM YCTPOMCTBE n/mniam oToBpaxeHre pPes3yJIbTaTOR
BU3YAJIMU3aALNUA .
[081] [MpeMymeCcTBO 3akKJoyaeTcd B TOM, UTO OIpPelJIOXeHHEEe

TexXHUUeCcKkue pemeHua obecleunBanT pacllMpeHre BO3MOXHOCTEM IIpU
nobuue, pas3padoTKe MeCTOPOXISHMS MU/MUIM PpasBeldke YIUIEBOOOPONOB.
KpoMe ToT0, T[peIJIOXeHHHMM TEeXHUUYEeCKMMM pPelleHMAMM YJIYUMalTCs
CBA3aHHBEe C TeoJIoOTMEeN MOoIeJM TeoJIOTMUEeCKOW CpenOel 3a CcueT
CBASBBAaHUSA XapaKTepucCTUK IIOTOKa c IIOPOBOM CTPYKTYPOM.
TeoJioTUYECKME OIIMCAHMA TIIOp M TeKCTyp, KOTOophHe peaju3ylnTcsa B
OeCKpUIIToOpax, Takux Kak Tun daumm, MOTYT OBTb CBSA3aHH C
XapakKTepucTUuKaM1  IIOTOKa. [losTOMy  TIOJIydaKmeecsd, OIIpenelisieMoe
TeoJIOTHEN OIMCaHMe TeOoJIOTMUECKOW Cpene CcoIJlacyeTCcs C MOIeJIbio
TeQJIOTMUYECKOM Cpenb, B KOTOPOM MOT'YT MCIOJbB30BATHLCA OIMCAaHMUA
IIOTOKOB.

[082] Kak MOXHO IIOHATEL, OJOKM M3 (UI'. 2 MOXHO MCKJIOUATEH,
[IOBTOPATE, BHIIIOJIHATE B IpyT'OM nopgamnke W [IOIIOJIHATE
OOIIOJIHUTEJILHEMM S>TallaMy, He IIOKa3aHHEMM Ha our. 2. Hanopumep,
Opolecc MOXeT BKJIOUATE B ceba ucnojb3opaHMe KT-Bu3yalM3aluuM EBEO
BpeMsa 3aBOIHeHMs ofOpa3lla KepHa, HO TaKXe MOXeT BKJIOUaThk B cebd
Ipyron croco® BusyalM3aluy, Takol Kak AMP-Bulyaluszaluusg, OJId
[IOJIYUEeHU S HauaJlb HEIX u KOHEUHEIX PesyJILTaToB BU3YyaJlIM3alun
(HanpuMep, unuz3obpaxeHurt) obpaslla KepHa.

[083] Ha bur. 3 IpencTaBJIeH  IIpUMEP OJIOK—CXEeMEL 300
mocJjiefoBaTeJIbHOCTHU nencTBUM, BKJIIOU AN X BHITIOJIHEHNUE
MHOTOUMCJIEHHEIX U »OMHaAMUUECKMX CIIOCOBOB BM3yaJM3allMM COTJIaCHO
BapuaHTy OCyMeCTBJICHUS IpenJIOXEeHHEIX TeXHUUEeCKUX pemeHmn .

CorjlacHo »5ToM cxeMe 300 BHIOJHSOT IMHaMMUeckyln KT-BUlYyaJM3alluio

obpasiia KepHa BMeCTe ole} CTaTUUeCKOM SAMP-BUBYyaau3aluen,
BHITIOJIHAEMOM, UTOOR [oJiyyaThb OOIIOJIHUTeJIL HEle OT'paHMUMBaKIme
yCcJoBUuA OJ4  0o0paboTKM pe3yJbTaTobB BuU3lyalMszauum. Kpome TOTO,

crioco®6 MOXeT BRJIOUATL B cebd MCHOJL30BaHME BU3YAJIUBUPYIIETO
biouoa ¥ 3aBojHAmero ¢JmoMaa BO BpeMa KT-Bulyalmuszalumu obpa3z3lla
KepHa. Kak mnokaszsaHo B Ojokax ¢ 302 mo 306, crnoco® BKJIOUAeT B
cebs noJdydeHue oOpaslla KepHa ¥ OaHHHEX, CBA3aHHEHX C I[IOO3eMHOM
obJlacTbio, M, KaK IIokKazaHo B OJjijokax ¢ 308 mo 328, BHIIOJIHEHMHEe
BU3yaJu3aluuu obpaslla KepHa.

[084] CrauvaJjia corJylacHo OJioky 302 nojgydawoT oOpa3ell KepHa U
IOaHHEEe, CBA3aHHHEe C IIoO3eMHOM o6JacTbio. AHaJJOTUMUHO OJoky 102 us
dur. 1 obpasell KepHa MOXeT OHTL IIOJIyUeH MIM oToOpaH M3 CKBaXMHH,

CBS3aHHOM C IOO3eMHOM o6JlacThi0. 3aTeM, Kak IIoka3aHo B 0OJjoke 304,
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MOTYT OHTL IIOJIYUeHH OaHHEE O IIOPUCTOCTHM U/UJIM IPOHUIIAEeMOCTH.
AxaJioTUMyHO OJoky 104 wm3s ¢ur. 1 HmaHHEE O IIOPUMCTOCTHM U/UJIU
[IPOHUIIaEMOCTH MOTYT OHITH TTOJIYYEHE nyTeM oBpalleHnsa K
3aloMMHaKRIeMy YCTPOMCTBY, BHUMCIIEHMS Ha OCHOBaHMM oOpa3slla KepHa
WIXM IPYTUX OaHHEX W/WIM U3MepeHus odpasla KepHa U/MIM B CTBOJE
CKBaXMHH. CorJjlacHoO OJIoKy 306 MOXeT OBTEB BHIIOJIHEHO BOCCTAaHOBJIEHUE
HacChHlleHMA  ofOpaslla KepHa. AHajormMuHo OJjioky 106 w3 owur. 1
HacHmeHre of6pa3la KepHa MOXeT ObTb BOCCTAHOBJIEHO IO psAna
YPOBHEMN .

[085] Barem, Kak IoOkKa3aHO B 0OJokax c¢ 308 mo 328, cmnocobd
BKJIOUaeT B Cce0d BHIIOJIHEHME BU3yajuszauum obpasla KepHa. CoOIJIaCHO
fioky 308 SAMP-BUM3yaM3allMio BEHIIOJHAKT, UYTOOH OLEHUTH HadallbHOe
pacrnpenesieHue (HanpuMep, comepXaHye M  MeCTOIIOJIOXEHHUE) HedTH
u/man BOIH B ofOpaslle KepHa. AMP-BU3yaaM3alMsg, KoTopasd gBJISeTCS
CTaTMUYeCKyM CIOCOOOM BMU3YyaJu3aluu, MOXeT BKJOUaTh B cedg ‘H-
CIeKTpockonmw, T,—pejakcoMeTpu, AMP-nuddpy3soMeTpuro C I'padMeHTOM
OyJIbCUPYKRIeI'0 IIOJIA, OOHOMepHYI MP-BuayalmMs3aluion, IByMepHYyK MP-
BU3yaJuU3alUln WM TpexMepHyl MP-Bu3yalmMzaumo ooimoria B 2 obpasle
KepHa. PesysabTaTH AMP-Bu3yanmM3aumm MOTYT BKJIIOUATH B cebda
KOJIMYEeCTBO HedTM M COJIAHOTO paccojia B ofpa3lie KepHa, ofWmyn
[IOPUCTOCTE MNPM 3BAalOJIHEHUM (QJIIOMIOM, OTHOCUTEJIBHEE OOJIM MEeJIKUX U
KPYIIHHEX 3alloJIHEHHHX QJIOMIOM IIOp, paclhpemejieHMe QJoMuIoa 10 obpaslly
KepHa ¥ IO cCcpe3aM obpasla. CorJjilacHo ©Jioky 310 HauaJIbHOE
KOMIILIOTEpHOE ToMOTpapuueckKoe (KT) n3o0paxeHme MOXeT OHITH
MNOJIYUeHO OJsa obpaslla kKepHa. KT-mso00paxXeHMe IIOJIYyUawnT, UTOOB MMETH
ucxogHoe KT-m300paxeHue obpaslla KepHa. CorytacHo  OGJoky 312
BUBYVAIUIUPYIOMUIM (QJIOMI, TakKo¥ Kak BUlYyaJMUIUPYONUM ITas3, IIoTalnT K
oBpazuy kepHa. Ilogaua BU3yaIU3MPyKmMeTo QJoMIa MOXeT BKJOUYATh B
cebd MOHMTOPMHI' HaTHeTaHMda B of0Opas3ell kKepHa OyTeM M3MEepeHus
3aTyxaHMsa PEeHTIeHOBCKOTO M3JydeHMs B oOpa3le KepHa. CoIJlacHO
BJioky 314 MoxeT OHTE IHOJydeHO KT-m300paxeHMe paclpenejleHMsa HedTu
u/nar BonH. KT-us3oO0paxeHMe pachopelesleHUMd HedTM U/UIM BOOH MOXET
BKJIOUATE B cebd IBYMEPHHE WU300paXeHUS M TPeXMepHHEEe M300paXeHUd.

[086] CorJjiacHO BJIOKY 316 obpaselr KepHa 3arloJIHAKT
3aBOOHAKRIMM  QiaougoM BO epeMsa KT-Busyanmsaluu. O0Opasell KepHa
MOXeT OHTE 3alloJIHEH JIOOBIM M3 HEeCKOJBKUX QIOUIOOBR IIpM pacxomax,
KOTOPHE aHaJIOTMUHH pacxXollaM, MCIIOJBb3YEMEIM IIPM BEHIIOJHEeHUM padoT C
yTJleBomopolaMu (HaopuMep, I[IPOMEBICJIOBHX paboT). KT-Bu3yalmszalluen
MOXHO TIIOJIydaThb WM300paXeHMSd Ha pPas3HHX B3TalaxX 3aBOIOHEeHUS WM [10CJe

3aBepleHNA 3aBOIOHEHMA IIJIA OLeHMBaHMA XapaKTepPHMCTUMK MI3BJIEUEHUMA
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HepTm. Kakx mnokazaHo B OJjioke 318, T1ocie 3aBepleHUS 3aBOIOHEHUA
obpaslla KepHa MOXeT OHTHL IIOJYUeHO KOHeuHoe - KT-m300paxeHue
pacopenejieHMsa HedTH U/MUJIM BOOH. [IpM HeOOXOOMMOCTM KOHEUHOe
n300paxeHre MOXeT OHTEH I[IOJIYUYEeHO IJIS [OPpelCTaBJIeHMA KOHEUHOT'O
COCTOSAHUSA obpaslia KepHa npu VICIIOJIb 30BaHUN criocoba KT-
BU3YyalM3aluy, OJIA CpPpaBHEHMSA C MCXOOHBEM WM [DepBOoHauallbHEM KT-
n3obpaxeHeM WM JIOOBMM nocjenywoumvy KT-msobpaxeHuaMu. CoTJiaCHO
fioky 320 SAMP-BU3yaM3alMiO BEHIIOJHSAKT, UYTOOH OLEHUTH HadaJlbHOe
pacrpenejieHue HedTHU n/ BOIHI, HanpuMmep comepxaHme n
MECTOIOJIOKEeHe HedTM U/MiaM BOOH. AMP-BU3yaIM3alMsa MOXET BKJIOUATH
B cebBsa !'H-cnekrpockomnuio, T,—pejakcoMeTpun, AMP-ouddy30MeTpUn C
TrpalleHTOM IyJIb CUPYIIe T O nnoJjig, OOHOMEPHYIO MP-Bu3yaamM3saluo,
OBYyMepHYID MP-BM3yanmM3auuon WM TpexXMepHyl MP-BuayanmmMsaluio GQJIOMIOB
B ofOpasle KepHa. PesynbsTaTeH AMP-BM3yauzaluuM MOTYT BKJIKUATL B
cebd KOJMUECTBO HedTUM WIM IOpyTMxX OQIOMIOB (HaIpuMMep, COJISHOTO
pacTeoOpa) B oBpasle KepHa, OBy [IOPUCTOCTE npu [IOJIHOM
3alloJIHEHUN dson oM, OTHOCUTEJILHEIE OOJIM  MeJIKUX u KPYIIHEX ,

3alloJIHEHHHX QIIOMIOM IIOp, PpaclpeleljieHVe Qionia B obpa3lie M cpesax

oBpasua.
[087] BaremM, Kak [IOKa3aHo B BJIoKe 322, pes3yJibTaTH
BU3YyaJi3allIA MOTYT OHITB OlleHEHEL . OLT,eHI/IBaHMe Pe3syJIETaTOB

BUBYVAaJIMU3alUM MOXeT BKJIOUATL B CcebsS cCcpaBHeHMe C MaTeMaTuueCKUMM
MomeJiaMM. Ilocjle B3TOTro COTJIacHO OJIoky 324 omnpenesydonT, ABJIAOTCH JIU
pe3yJbTaTH BUIYyalIM3aluM YIOBJIETBOPUTEJLHEMM . OnpenejleHMe MOXEeT
BKJIIOUATL B cebsa onpemejleHMe, SABJISEeTCHS JIM IIPU OlLIeHMBAHUM KadeCTBO
pPesyJILTaTOB BUAYaAIM3aALUUM [IPUEeMJIEMEIM, onpenejyieHre, TIIPOIJIO JIU
omnpemeJyleHHOe BpeMd, MW/UIM oIpenejieHre, IIOJIYUeHO JIM olpelelIeHHOoe
KOJIMUEeCTBO M300paxeHuM. EcaM pes3yJbTaTh BUIyaJlM3aluM SBJISIOTCSH
HeYIOBJIETBOPUTEJILHEMM, TO, Kak IIoKasaHo B OJioke 326, MoOXxeT OHTb
BHIIOJIHEHa KOoppekumusa ofpaslla KepHa, 3aBoOgHdomero ¢JonuIa M/UiInu
BU3YyaJM3UPYIIETO raza. Koppekiuus MOXeT BKJIOUATE B cebsa
MCIIOJIL30BaHMEe HOOIOJIHUTEJILHEX OOBEMOB SaBOOHALIETO QJjoMIa u/Win
M3MeHeHre IOaBJIeHMA BUlyalu3upyomero QjoMoa. ECIM pes3yJibTaTH
BUBYVaAIMU3ALUUM ABJAOTCS YIOBJIETBOPUTEJILHBEIMM, TO, KakK IIOoKa3aHOo B
Byjoke 328, pesyabTaTH BUlyaJM3alUMM MOTYT OHBTL BHBeIeHHB. BHBOX
pe3yJLTaTOBR BHU3yaJIM3aluM MOXeT BKJIOUATLE B 2 ceba coxpaHeHue
pPesvyJLTaTORB BU3yaJIu3alun B 3arloMMHAaKIEM YCTPOMCTBE n/
oToBpaxeHre pPe3yJIbTAaTOB BU3yaJM3allUM.

[088] Kaxk MOXHO IIOHATL, OJIOKM M3 (MUI'. 3 MOXHO MCKJOUYATh,

IIOBTOPATE, BEIIIOJIHATB B IpyIT'OM IIopAKe MJIn ITIOIIOJIHATE
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OOTIOJIHUTEJILHEMM 3 TallaMy, He IOKa3aHHEMM Ha our. 3. Hamnopumep,
pabtoure YCJOBMA IIPM BHIOJHEHUM STaloB u3 our. 3 MOTYT OHTH
AaHAJIOTMUYHEL CKBaXMHHBIM YCJIOBMAM, ¥ OHM MOTYT BKJOUATL B cebda
AHAJIOTUUHEE TeMIepPaTypPH W/UIM HOaBJIeHUS Hapany C aHaJIO TWYHBIMU
COCTOSHMAMMY I[IOTOKa (HamopuMep, I[IOTOK ABJISAETCS JlaMMHapHBEM) . B
YAaCTHOCTHM, CKBaXMHHEE VYCJOBUSA MOTYT BKJIOUYATE B CceOd OaBJEHUS B
npemejsax oT 10  ¢yHT-cuia/ momnm? (68,95 «lla) oo 4000 oQyHT—
cuiia/monM? (27,58 MIla), B mnpemesiax oT 10 dyHT—cuia/moiM? mo 2000
bydHT-cumiia/moiM? (13,78 MIa) wim B Opemesiax oT 10 oyHT—cuia/OoonM?
no 1000 @QyHT-cuia/Ooonm? (6,89 MIlla). KpomMe TOTO, CKBaXMHHEIE
YCJIOBMS MOTYT BKJIOUATL B celd TemIepaTypsl B IOpenejax orT 60 °F
(15,6 °C) mo 800 °F (426,7 °C), B mnpemeyax or 60 °F mo 600 °F
(315,6 °C) wmum B mnOpemejax orT 60 °F pmo 500 °F (260,0 °C).
CorJlacHO elle OIHOMYy IIpMMepy paboumre YCJIOBMA MOTYT BKJOUATH B
ceba JabopaTOpHEEe  YCJIOBUA, KOTOPEE MOTYT BKJIKOUaATL B cebd
TeMIepaTyps, OaBJIeHUS W/WUIM PexXyMb I[IOTOKa, OTJMYalnmMecs OT
CYWLeCTBYIIMX B CKBaXMHHEIX YCJOBMAX. B uyacTHOCTH, JabopaTopHHE
YCJIOBMA MOT'YT BKJIOUAThL B Cceba nmabjleHud B IHIpenejiax oT 10 oyHT-
cusa/monM? (68,95 kIla) nmo 500 odyHT-cuma/moiM? (3,45 MIa), B
npenesiax or 10 doyHT-cuia/monM? mo 250 dyHT-cuia/monM? (1,72 Mla)
UM B Opepmesiax oT 10 dyHT-cmia/moiM?  mo 100 dyHT-cuiia/ moniMm?
(689,5 xlla). Kpome Toro, JabopaTOpHEE YCJIOBMSA MOTYT BKJIKOYATHL B
ceBa TeMIlepaTyphkl B Impemejsiax orT 40 °F (4,4 °C) mo 600 °F (315,6
°C), B mnpemesax orT 40 °F pmo 500 °F (260 °C) wuim B mnOpemejax oT 60
°F (15,6 °C) mo 400 °F (204,4 °C).

[089] Ha odur. 4 mnOpencTaBJIeH IIpPUMEep CTPYKTYPHOM  CXEMEH
cucremel 400 BM3yaJuzauuy  obpaslla KepHa COTJIaCHO BapMaHTy
OCymMEeCTBJIEHUSA TIPEeIJIOXEHHHX TeXHUUeCcKrx pemeHurt. B cucteme 400
BU3yalIM3aluumM obpas3lla KepHa (HelokKa3aHHEM) ofOpa3ell KepHa MOXeT
OHITL pacHoOJIOXEeH BO BHYTpeHHel ob6jgactu O6Jgoka 402 obpaslla KepHa.
BEjok 402 of0paslla kepHa MOXeT MMEeTh KOPIYyC, KOTOPHM ofpa3yer
BHYTpPeHHIK o0B6JacTk, KOoTopasd M30JMpOBaHa OT BHEMHUX YCJOBUN
CHapyXmu KOpIlyca, W pa3JIMYHEE KJlallaHbl, KOTOPHEe O0O0eCleurMBanT IIYTU
OpoTekKaHMsa qJoMoa BO BHYTPeHHMe o0O0JacTuM M U3 HUX. Cucrtema 400
BUBYyaJIM3aluuy obpas3la KepHa MOXeT OBTH BHIIOJIHEHA C BO3MOXHOCTBI
comepXxaHus ofOpa3lla KepHa B M30JIMPOBAHHOM U KOHTPOJIMPYEMOM cCpele
OJIS CO3HOaHMA OlIpellelIeHHHX YCJIOBMM HaBJEHMS U TeMIepaTyps OJA
obpaslla KepHa M C BO3MOXHOCTBID MOHUTOPMHIA DTHUX YCJOBUM. Kpome
TOTO, crucTeMa 400 BMRYyaJIM3allln obpasua KepHa MOXeT BT

BHIIOJIHEHaA C BO3SMOXHOCTEI TIIOoHadlM WM pPel'YJIMPOBAHMA BUI3IYyaJIMIUMPYKIIeI'O
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bimouma M/WaM 3aBOIHAOMETO QJoMOa OJIS B3aMMOOEMCTBMA ¢ o0pas3lioM
KepHa. KpomMe TorOo, cucTema 400 Buasyamm3auum obOpa3lla KepHa MOXeT
OHTB BHIIOJIJHEHA C BO3MOXHOCTBI BHIIOJIHEHMA pPa3JIMUHEIX CIIOCOOO0OB
BU3yaJu3alun oBpa3siua KepHa oIS MOJIYUYEHU A pPesyJIbETaTOR
BU3yaJMn3aln, TaKMX KakK OVHaMU4YEeCKHUe n300paxeHns n/nnm
CTaTUUYeCKMe M300paxeHUd.

[090] IInga peryJaMpOBaHMA YCJOBMM HOaBJIEHVMS U TeMIepaTypH,
Oelic TBUIO KOTOPHX oBpazel] KepHa rnoapepraeTcsd BO BpeMs
BM3yaJM3alul, cucrtemMa 400 BusyadmMzaumm obpas3lla KepHa MOXeT
BKJIOUATH B cebsda CUCTeMY 410 yIIpaBJIEHUS, KOoTOopasd MOXeT
VCIIOJIE30BaATECHA BMECTe C n HaxXoOOUTLCH B COeOMHEHUN C
HarperaTeJlbHEM OJiokoM 412, ©OjiokoM 416 pmarJjieHus, npatumkom 414
TeMIIepaTyphl M »JaTuuMkoM 418 naBJjeHuda. HarpeBaTeJbHEM OJIok 412

MOXeT OBITE BEIIIOJIHEH C BO3MOXHOCTEBIO IIOBEIIEHMA, IIOHMXEeHNA WJIN

nonmepXaHusa TeMIlepaTypPH B BJoke 402 obpasua KepHa.
HarpeBaTeJbHHM OJIOK 412 MOXeT BKJIOUATH B cebsa eus,
SJIeKTPUUECKUM HaTpeBaTeJb, Ooljep, TeIUIOOOMEeHHMK u/uiau Jimoboe

coueTaHMe u3 HUX. [JaTumk 414 TeMmOepaTyphH MOXeT OBTH BHIIOJHEH C
BO3BMOXHOCTBI  M3MEepPeHMS  ITaHHHX O TeMIlepaType, CBS3aHHBIX c
BHYTpeHHel ob6JjgacTbeio O0Joka 402 ofpasla kKepHa, IJS COXPaHeHUusd
M3MEPEeHHEX  JaHHHX O TeMIepaType M/WiK IepelauM  TaHHHX O
TeMIepaType WMIM CcoofOmeHMusd, VMeKmero  OTHOmeHMe K  ITaHHBM O
TeMIIepaTtype, B 0OJiok 410 ynpaBjgeHusa. JaTumk 414 TemOepaTypH MOXET
BKJIOUATL B Cceb®sS eOMHCTBEHHHY JaTuMK TeMIIepaTyphl WM »OBa WK
BoJibllee KOJMUECTBO ITaTUMKOB TeMIepPaTypPH, pPaclpelelJIeHHHX BOKPYT
Bioka 402 obOpasua kepHa. Hatumk 414 TeMmllepaTyphl MOXEeT BKJIOUATH B
cebs TepMMUCTOP, TepMollapy, Pe3UCTUBHLHIN TepMOMEeTp WM IpyTon
IIOOXOOAmMUM, M3IMEPARIKM TeMIepaTypy Opubop. AHAJOTUUHO DTOMY,
Bjioxk 416 @maBJIeHMS MOXeT OBTH BHIIOJHEH C BO3MOXHOCTLIO IIOBHIIEHMUSI,
[IOHWXEHUS WJIM TOoONepXaHMsa OaBJieHMa B OJoke 402 ofOpaslla KepHa.
BEjok 416 pmaBJeHMS MOXeT BKJIOUATL B ceBd KOMIIPEeCCop, BEeHTUJIATOP,
pacmmMpuTess W/MiaIM Joboe coueTaHMe M3 HuUX. HJaTuuk 418 paBJleHUS
MOXeT OBITL BHIIOJIHEH C BO3MOXHOCTLI M3MepeHMI OaBJIeHMS B BUIe
OAaHHHEIX O »OaBJIeHMM, CBA3aHHEIX C BHYTpeHHeM o6JjacTbio ©OJjoka 402
ofpaslla KepHa, COXPaHeHMd M3MEePeHHHEX IaHHHEX O »aBJIeHUM U/UJIU
nepemauy IOaHHHX O IJaBJEeHUM MM CcooBmeHMs, CBAI3aHHOTO C OaHHBIMM O
naBJieHuu, B OJok 410 vyropaejgeHusa. JaTumk 418 1OaBJIeHUS MOXET
BKJIOUATL B Cce®da eIMHCTBEeHHHM IaTuMK OaBJIeHUS WMJIM OBa MJIM OoJibllee
KOJIMUYEeCTBO HOaAaTUMKOB MHOaBJIeHMSHA, paclOpeleJIeHHBX BOkKpyT ©OJjioka 402

obpazua kepHa. J[JaTtumk 418 1maBJIeHMS MOXeT BKJIKOUYaATh B cebd
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ILEe30PEe3UCTUBHEN OedopMallMOHHEM MaHOMETP, eMKOCTHEM MaHOMEeTpP,
IbLEe303JIEKTPUYECKUN MaHoOMeTp, 2JIEKTPOMAaTHUTHEIN MaHOMEeTpP,
OINITUYECKUM MaHOMETPp WM OPYTOM OOIOXOOAmMNM Opudop OJIS U3MEepeHUM
OaBJIeHUA .

[091] Kpowme TOTO, oJis BHIIOJIHEHM A pPa3JIMUHBIX criocoboB
BU3yaJm3auuu obpa3lla kKepHa cuctema 400 Busyamszauum obpasla
KepHa MOXeT BKJOUATL B cebsa mnepByb cucteMy 404 BuUlyalIuU3alUU U
BTOPYK cucreMy 406 Busyammzauuu. Kaxnad wus cuctem 404 wum 406
BUBYVaJIMU3alIUM MOXeT OBTEL BHIIOJHEHa C BO3MOXHOCTBIO IIOJYUYEeHUHA
n3006paxeHun obpasla KepHa (HanpuMep, CTaTUUYECKUX ZNRZN
OVHaAMUUECKNX UM300paxeHUM), M Kaxoad MOXeT peaJlM30BHBATE OCOOHM
crocot Bu3yaJuzaluuu. Hanpumep, Ieppad cucrteMa 404 Bulyaausaluu
MOXeT OHTB cucTeMOM AMP-BU3yaJIM3alluu, KOToOpasd BHIIOJHeHa C
BOBMOXHOCTBI IIOJIYUYEeHUMS IOaHHHX AMP-BM3yaaM3aluuM (HaOpyMep, IOaHHHX
CTaTHUUYEeCKOM BU3YyaIM3aluM) , TOT'Ia KakK BTOpasa cucTeMa 406
BUBYaJIM3aUUM  MOXET OBITE CUcTeMoOMn KT-BU3yaamuszaluu, KoTOpasd
BHITIOJIHEHA c BOBMOXHOCTBIO [IOJIYyUYEHUS IOaHHEBIX KT-Bu3yaamsaluumu
(HanpuMep, OaHHBIX IVHaMUUeCKOM BU3YyaJIMU3aLUN) . Biiok 410
yopaBJieHuaS MOXeT MCIOJIL30BATLCSA BMeCcTe C IHepBoM cucTemon 404
BUBYVAJIU3ALUUM ¥ BTOpOM cucTemol 406 BusyalM3alUK IJIS YIPaBJIEHUS
perucTpalrell pesyJLbTaTOB BU3yaJM3alllM.

[092] Kpome TOTO, mnJg IIoJauM MU YIPaBJIeHUS B3aMMOIOEMCTBMUEM
BUSYaAIUsUPpyLmeTo ¢JoMuia W/MiIKM 3aBoOgHAgomeTro ¢djmouma ¢ ofpas3lioM
KepHa cucTtemMa 400 BusyaldmuzauuMm obpaslla KepHa MOXeT BKJIYATH B
cebd OJIOKU 430 " 422 3aBOOHAKIIETO dimomnma u OJIOK 424
BU3yaJIuUaupyKomero ojaonna. HanopuMmep, ©OJokm 420 m 422 3aBOOHAKIETO
bimoMma MOTYT OHBTH B COOOMEeHMM II0 TekKyuel cpeme ¢ ©JjiokoMm 402
ofOpaslla KepHa uUYepes pPa3JIMUHHEe KJallaHk (HelloKal3aHHHe) . IIepBHM
Biioxk 420 3aBomgHAKWEIO QJOMOa MOXeT BKJKUATE B CceOsa paszJiMuHbe
pe3epByapH, TpyOH M KJallaHbl, COeOMHeHHHe IpyIl' C »IpYyI'oM, OJId
ImojauM BaBOoIHAKmETro QJoMuIa, MJMeomeI'o OolIpeldeJIeHHEM CcocTaB, IIpu
ollpeneJleHHOM pacxome. HanpuMmep, KaxIbl M3 pPe3epBYapoB MOXeT
comepxXaTh pasHHe OQJIMIOLE, KOTOphHe MOTYT CMellaHE IpyT C OPpYyIToM,
0JIs IpuBeleHMUs 3aBOIOHAKIETO bionna, VIMemeTo omnpeneJIeHHEM
cocTas, BO B3auMOIeicTBUE c obpa3loM  KepHa. ITpn nomave
TeMIepaTypa, ¥ @»OaBJeHMe, U/UJIM PacxXold SaBOIHAOMETo (GJIouMIa MOTYT
IOONepPXUBATLCA B onpeneJjie HHHX npenejax. PasJMuHbIe CoCTaBH
3aBOIHAKIET O bironna MOTYT MCIIOJIL30BATLCSA OJIs TeCTUPOBAHUSA
Pa3JIMUHEIX CIIOocoBOoB HoOHUM Ha ofpa3lle KepHa, OIpelHa3HAUeHHHX OJIg

WCIIOJIL30BAHUA INpu  Jo0OHUYe  YTUIEBOIOPOMIOB. BTopou  BJIOK 422
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3aBOIHAKIET O bionna MOXeT BKJIOUATH B cebsa cenapallMOHHOE
YCTPOMCTBO (HanmpuMep, HeHTpubdyTy u/miam  GasoBHM  celdapaTop),
PasJIMUYHEIE pPEe3epPBYAapPH, Tpy©OH M  KJallaHBE, COeIMHEHHBEe IOpyI' C
OpyT'oM, IJIA pas3deJleHrd 3aBonHApmero ¢iouna B OJoke 402 obpasla
KepHa Ha pa3HBEe KOMIIOHEHTE. 3aTeM pa3HBEEe KOMIIOHEHTH MOT'YT OHTH
IIoJaHEl B IepBHM 0OJIOK 420 3aBOOHAKMETrO QJoMIa 10 Pa3JIMUHEM Tpydam
(HermokaszsaHHBEM) . BJOK 424 BU3yaUM3UPYHRINETO OQJIOMIa MOXeT BKJIIKUATH
B ce0d pasJIMUHEE pe3epBYapH, TPyOH M KJallaHb, COEIOMHEHHHE OPYyI C
OpYyT'OM, oJis rnonaumn BU3yaIU3UpPyKIeTo bimonna, VIMERIEeT'O
onpeleJyIeHHH CcocTaB. Illpu HOomaue TeMmiepaTypa, W »OaBJieHMe, U/UJIU
pacxon BU3YyaJIUBUPYIIETO biona MOTYT MNOOOEPXUBATEC A B
omnpeneJieHHHX Ipenejlax. HanopuMmep, KaxXOeM M3 pPe3epByapoB MOXeT
comepxaThb 0OCOOBEle BU3yaJIU3UPYIIE bIon Ik, KOTOPHE MOTYT
UCIOJILB30OBATHECSA IIPU Pas3JIMUHBIX KOHOUIYpalMax OJIS B3aUMOOEMCTBUS C
ofpasloM KepHa. KaxOell M3 O0COBBX BUIYAJIUIUPYIOMUX QIOMIOB MOXET
VMeThb pasJInyHEEe KOMITOHEHTH u MOXeT VCIIOJIbE30BATHCHA oJisa
TeCTUPOBaHMA Ha of0paslle KepHa pas3JIMUHEX CIOoCO00B nDOoOHUM. BJlok
424 pusyaIMaupyomero OoJouoa MOXeT BKJILUATE B cebd celapalMOHHOE
YCTPOMCTBO (HalIpuMep, LeHTpubdyry wu/muiam GasoBHM cenapaTop) IJs
pasleljyleHVd BU3yaJM3MPYyKRIeTo QIoMIa Ha pa3JIMUHBEE KOMIIOHEHTH U II0
COOTBETCTRYIIINM pe3epByapaM. Biiok 410 yIpaBJIeHU A MOXeT
MCIIOJIL30BATLCA BMecTe c OjgiokaMm 420 m 422 3aBomgHAgmero QJaouIa U
fJokoM 424 BUlyalIus3upyomero oJjouIa OJS peryJMpOoBaHMSA OaBJIeHUSA,
TeMIepaTypPE M pacxola COOTBETCTBYHIMX QJIOUIOR.

[093] OmHa KOHOUI'YpallMsa CHUCTEME BMU3yaJIM3alUM MOXEeT BKJIOUATH
B cebsa cucreMmy KT-BUlyalm3aluuM. HanopmuMmep, Ha our. 5 OpencTaBJIEHO
cxeMaTnueckoe wu3oOpaxeHue 500 mnpumepa cucTeMel KT-Bu3yalnsaluwn.
CucremMa KT-BUBYVaJIM3aALUUM MOXEeT BKJIOUATL B ceba HaAXOOAMUMCS 0L
DaeJjieHVMeM IepxaTelib 502 kepHa, kopnyc 504 comMpalibHOT'O 3MeeBUKAE,
ucTouHMK 506 pPeHTI'eHOBCKOTO WM3JyYeHMa U pmeTekTop 508. Obpasz3en
501 xepHa, KOTOPHM MOXeT OHTL UMJIMHIPUUYECKMM 00paslioM IIO0POIH,
IIOMelleH B HaxXoOAmMMMCSA TI[IOO »OaBJieHVMeM »OepxaTeJbk 502 kepHa C
koxyxoM 503, okpyXawmuMm oOpa3ell kepHa 501 1Jj4 M30JIMPOBaHUA
[IOPOBOTO IMPOCTPAHCTBa I[OPOIE OT OKpPYXaKIMX, HaXOOAMMUXCH IO
naBJieHreM OooMIoB 520 m 522. Ha BepxHeM UM HMXHEM KOHIax obOpasla
501 KepHa TPpyOONIPOBOIH, TaKue Kak TPYOOIPOBOL 505
BU3yaJM3UpyKRmero ojgouna u TpybdonpoBon 507 3aBOOHAKMETO QIOMUIA,
oBecneurBamT I[POXOD BUlyalIM3upyomero oiaonna wu3 0Oaka 510 n#ois
BU3yaJIu3upyKomero o¢gouioM M Oaka 512 @#mjasg 3aBOIHAKMETO QJIOMUOA,

COOTBETCTBEHHO. Hamopuwmep, TPYyOOIPOBOL 505 BU3YaJIM3UPYIIETO
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bsora MOXeT oOOeclledMBaTh IIyThb IIOTOKY MexXOoy oOpa3loM KepHa |
BakoMm 510 1Jjg BU3yaJIM3UMPyRIEeTro O@IoMIa, a Takke OaxkoM 514 nius
OOOETOTO Qiuouaa. Tpybonposon 505 Busyalu3upyomero OQJIOMIa MOXET
BKJIOUATE B ceBd OIOHY WIM HECKOJBKO Tpy® M KJallaHOB, KOTOPHE
VICIIOJIbE 3YIOTCH nJis yhpaBJIeHU A IIOTOKOM  QJIoMIa. Kpowme TOTO,

TpyoSonporon 505 BM3yalM3MPYRIETO QJoOMIa MOXeT BKJIKOUaATL B celsd

ODaTUuK 523 BU3YaIU3UPYIIEeTO donna, KOTOPHM OoCylecTBJISEeT
MOHUTOPMHT pacxona, IOaBJIeHUS MJIIN TeMIIepaTypPH (ONeZ9ife)=! B
TPyOOIpOROIE 505 BU3YyaJIUBUPYIIETO diromnna . CoTJlacHO OIPpYyT'OMY

opuMepy Tpydonposon 507 szapomHApmero QJmorIoa MOXeT o0ecleurBaTh
IyThE IIOTOKYy Mexnoy obpas3lioM KepHa M OakoM bl2 mjgd 3aBOOHAKIEIO
bimomnoa. SBaBoIHALIMM QJIIOMI XpaHUTCS B Oake 512 1mjsg 3aBOOHAKIETO
biorma M MOXeT IIPOXOIMThH K o0paslly KepHa [IpM MCIOJbL30BaHUU
TUOPaBJIMUECKOTO npuBoIna 526 (HanmpuMmep, KOHOUTYpaLnn ns3
IoBUTaTeJis, KJjalaHa ¥ IHopwHg). Kpome Toro, Tpybonposon 507
3aBOOHAKIIETO diromnma MOXeT BKJIOUATH B cebda OaTumK 524
3aBOIHAKMETO GioMOa, KOTOPHM OCYHeCcTBJISeT MOHMTOPHMHI pacxola,
OaBJIEHUS WJIM TeMIepaTyph GJIoMOoB B TpybomnpoBole 507 3aBOOHAKMIETO
diromnna .

[094] Insa nojgydeHMs pe3ylabTaToB KT-BuUayaauzaluum obpaszua 501
KepHa B CHUCTeMe 500 KT-BUMByaau3aluMy MOTYT  MCIOJL30BaATLCH
UcTouHMK 506 pPeHTIeHOBCKOTO M3BJy4dYeHMa U pmeTekTop 508, KOTOpPHE
PacIIOJIOXEeHE Ha I[IPOTMBOIIOJIOXHEIX CTOPOHax obpasua 501  kepHa.
OBbpabBoTka HaHHHX IIPM OPOXOXIEHUM IIyUdKa PeHTIeHOBCKOTO U3JIyUeHUS
yepes HEeNOABWXHO YCTAaHOBJIEHHHM oOpas3ell, TI[OKas3aHHOM CTpeJIKaMu
509, obecneuMBaeT MexXaHM3M IJII INOCTPOEHMS MOBYMEPHEX M300paxeHUM
obpasua KepHa. [OId T[OJNydeHUS TPEeXMEPHHX UM300paXeHUM  HaHHHE
nzobpaxeHUa MOTYT PeTUCTPUMPOBATHLCHA TI[OO MHOTUMMM YyIJlaMM U IIpU
BpalleHUM oBpasua, IonnepXreaeMelM  KopnycomM — 504 COUPAJILHOTO
3MeeBMKa, KOTOPHM, KaK IIoKa3aHo cTpeldkamu 511, MOXeT BpamaThbCH.
Kopnyc 504 cnompaJbHOTO 3MeeBUKa MOXET BHBHBATH IMHAMUUECKOE
HaTsSKeHMe TpyOOonNpoBOda, IO KOTOPOMYy IonainTca qJouan kK obpa3lly
501 «xepHa, pPacIOJIOXeHHOMY BO BHYTpeHHel ofjacTu kophnyca 504
COMpPaJILHOTO 3MeeBUKaA . s MYHVMU 3 Al CYMMapHOTO BpeMeHU
BpameHms oBpa3zua 501 KepHa " oBJIeTUEeHN A cbopa IOaHHBIX
nz3o0bpaxeHmusa, KOTOPHE MOTYT OHTH MIPOaHAaJIM3UPOBAHE MOJIA BHABJIEHUSA
3aBUCAMUX OT BpeMeHU 20PeKTOB, VYIJIEL cOopa TPEexXMEepPHHX ITaHHEBX
pacnpemneyigioT BOKPYI' OCHM BpalleHMs, UTO MOXeT BKJKOUaThL B cebsa
VCIIOJIL30BaHue aJjiropuTMa YIIOPAOOUEHHOTO 30JIOTOTO CceueHUHd.

AJ'II‘OpI/ITM YIIOPAOOYEHHOT'O 30JIOTOI'O CeUeHMA ABJIAeTCHA MO,HM(]}MKaLLMeﬁ
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CKaHMPOBAaHMA I[I0 MeTOLYy 30JIOTOTI'O CEeUYEeHMHA, KOTOpOoe XOpOoWlo M3BECTHO
crneluMaJmMcTaM B IOaHHOM o060JlacTM TexXHMKM. KpoMe TOTO, IIOMENeHHEE B
npenejkl DTUX YTJIOB IaHHEE n300paxeHuns, IOJIyUYeHHEE opu
eIVMHCTBEHHOM KJIDUEeBOM YyIUle, MOXHO aHaJM3MpoBaTh IJAa IIokasza
IBYMEPHHX W3MeHeHUM OHCTpee, UYeM Opu cOOpe TpexXMepHEX OaHHHX. B
OIpeneJIeHHOU KOHOUITYpalLUn oBpa 3Ll KepHa MOTYT OBITE
UMIMHIPUYEeCKMMM oOf0paslaMy IIOPOIE, KOTOPHE MMeT BHEMHUM OUaMeTp
or 1 mommMma (2,54 cMm) mo 1,5 movMor (3,81 cMm) M OJMHY OT 1 DOoMMa
(2,54 cMm) mo 2 goomMoB (5,08 cM), HO MOTYT MCIOJNL30BATHLCA OOpa3LH
KepHa, uMepmye JIIObEe pas3MepH.

[095] Eme oIOuH IIpMMep KOHOUIYpaluuM CUCTEME BU3yaJiM3alun
IoKkasaH Ha  our. 6. Ha  o¢ur. © IIpeIcTaBJIEHO cxXeMaTu4HOe
nz3obpaxeHue 600 CHUCTEMEL AMP—-BUsyaan3anmum. Cucrema AMP—
BU3YyaIM3aluMKM MOXeT BKJoUaTb B cebsa Haxonodmmuics I[IOA HOaBJIEHUEM
DepxaTelib 602 KepHa, MCTOUYHMK 604 AO0epHOTO MarHMTHOT'O Pe30HaHCca,
neTekTOop 606 AODEpPHOT'O MaTHUTHOTO pesOoHaHca, 0Oak 610 mjuda moBETOIO
bimonma m Gax 608 1nyg 3BaBomHALmEero diouaa. B sToM cucTeMe SMP-
Busyammuzaluun obpaszeln 601 kepHa, TakoM KakK UUMIMHIPUUYeCKMUM ofpasel
IIOpOnOH, MOXeT OHTL I[IOMEeNeH B HaxXoOdmMMcs I[IOH LOaBJIeHMeM IepXaTeJlb
602 KepHa C KOXYXOM 603, OKPYXanlUM obpasell 601, OJIs
M30JIMPOBaHUSA IIOPOBOTO IpOCTPaHCTRa [IOPOIH oT OKpyXamnlmx ,
HaxoOAmMMXCS 0O IaBJieHMeM QoMIoB 620 m 621. ObOpasell KepHa MOXET
OHITE UMIMHIPUMYUECKMM oO0pas3loM TIIOPOOH, KOTOPHM MMeeT  BHENHUMN
nvamMeTrp oT 1 moonMa (2,54 cMm) mo 1,5 momMmoB (3,81 cM) M OJIMHY OT
1 gomMva (2,54 cM) pmo 2 gpgomMmoB (5,08 cM), WMIM Xe OH MOXeT MMETh
ovaMeTp MeHbme uyemM 4 mioiMa (10,16 cM). Ha BepxHeM U HMXHEM
KOHIIax ofpaszua 601 kepHa TpyOONIpPOBOHE, TakMe Kak TpyOonporon 605
BUBYaAIU3MpyRIeTro Qonia M Tpydonporon 607 saBomHAKIEI'O QJOMIA,
obecrieumMBamnT OOCTYII 3aBOOHAKIEMY  QJIOoMOYy — U3 Haka 608 oJjig
3aBOOHARMETO QJoOMIa M IJOOHTOMy QJouay u3 0Oaka 610 mjaga »JoOBToTro
dionna, COOTBETCTBEHHO. Hamopuwmep, TPYOOIPOROL 605 HDOOHTOTO
bimomMoa MOXeT Cco3maBaTh IIYTh IIOTOKY MeXOy o0pa3lLoM kepHa U O0akKoM
610 s pobweToro Quomma. Tpybomnposon 605 moOHTOTO QJoMIa MOXeT
BKJIOUATE B cCcebd OIOHY WM HeCKOJIBKO TpyO M KJjallaHel, KOTOPHE
WCHOJNb3YTCA OJIS pPeTryJMpOBaHMA TMOTOKa oiuouna. HamnpuMmep, OOOHTHM

bJoM MOXeT XpaHMThbCAa B Oake 610 g »DoOHTOTO QJIKOMIOA M MOXET

OTBOOUTECH oT obpasua 601 KepHa npu MCIIOJIE 30BaHUN
TUIPABINUECKOTO IpUBOIa 625 (HanpuMep, KOHOUIT'YpaLUM "3
oBurarTeJid, KjallaHa ¥ TI[nopumHsg). Kpome ToOrO, Tpybonposon 605

OOOHITOTO QJIOMIOa MOXeT BKJOYAThL B cebga »JaTumMk 623 OOOHETOTO
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diorIma, KOTOPHM OCYWEeCTBJSeT MOHMTOPMHI pPacxola, HOaBJEeHUS WU
TeMIlepaTyph QIIOMOOE B TpybomnpoBole 605 pmobuToro o¢imonma. CoIJiaCHO
IOIpyIoMy IpuMepy Tpybonposon 607 3apomHARMEeIO  QJoMIa  MOXET
co3maBaThk IIyTh IIOTOKY Mexny obpasuoM 601 kepHa m ©GakoMm 608 nis
3aBoOHAKmMETO (JoMIa. 3SaBOOHALMMM QJIOMI MOXeT XpPaHUTLCS B 0Oake
608 [mJjd 3BaBOfHAKIEIOC OQioMOa M MOXeT IIPOXOOUTH K obpasuny 601
KepHa IpM MCIOJb30BaHUM IHIPABJIMUYECKOTO OpMBOIa 626 (HaIpuMep,
KOHQUI'YpaluM M3 OBUTaTeJid, KjalaHa ¥ oopmHA). Kpome Toro,
Tpydonposon 607 3aBomHANMEIO QJoMIa MOXEeT BKJIOUATE B cebda ITaTuMk
624 szapomHARmEeIro QJouOoa OJS MOHMTOPMHI'a IIOTOKa, pacxola WK
TeMIlepaTyps QIIOMOOE B TpybOomnpoBonme 607 3aBOOHAKMETO QJIOMIA.

[096] g mnoJiyyeHusa pe3ylbTaTob AMP-Bu3yauzauum obpasla
601 xepHa B cucrtemMe 600 AMP-BM3yalM3alMM MOTYT MCIOJL30BATLCH
MCTOUYHMK 604 AOepHOTO MalHMTHOI'O pPe30HaHca UM »eTekTop 606
A0EepHOTO MaTHMTHOT'O pe30HaHca. Hampumep, obpaszen 601 KepHa MOXeT
OBITHL pPacIlOJIOKEeH B HaxXOoOAMeMCsda IIOHO HabBJjieHueM HepxaTeje 602 KepHa,
KOTOPHIM MOXeT OHThL YyCTaHOBJIEH B LWJIMHIPMYUECKOM KaHajle MCTOUHUKA
604 aAODepHOTO MarHMTHOT'O pe30HaHcCa (HalpuMep, MaTHUTa), IIPM STOM
OETEKTOP 606 AOEPHOTO MaTHUTHOTO pesoHaHca (HanpuMep,
OeTeKTOpHasd KaTyllka) OKPYXeH MCTOUHMKOM 604 AIepHOT'O MaTlHUTHOI'O
pe30cHaHca. llpym paboTe B peXMMe BU3yaJIuU3alUM MOXeT CO3IaBaTbCHd
MarHMUTHOEe IIoJIe, KOTOopoe B3auMMOOeMcTByeT C obOpasuoMm 601 kepHa.
Pa3IMuHEE pPaIMOYaCTOTHEE UMIIYJILCH HaNpSXeHMS BHS3HBALT pPeakluio
obpasua, KOoTOpasd obecrieunBaeT oJIyuyeHue MOOPOOHEBIX OaHHBIX
OTHOCUTEJILHO (QJIIOMIOHOTO KOMIIOHEeHTa. I[IpM MCIOJbL30BaHUM MaTHUTAa
CUJILHOTO TIIOJIA pPes3yJbTHupyllMe »OaHHHBeEe, I[IOJIydeHHHEe Ha OCHOBAaHUU
0Bpas30BaHHEIX CUTHAaJIOB, MOTYT OHTHL MCHOJB30BAaHE IJIS IIPOBeIeHUd
pasIMuusa Mexny HedThbI M BOOOM C IIOMOMBI MIPOTOHHOM CIEKTPOCKOIUM.
OKOHUAaTeJIEHEE pesyJiL TaTE AMP-Bu3yanmM3aumm MOTYT OBITH
WCIMOJBb30BaHE IIpM  ChHeluudrMuecKOM  aHajau3e  oJouna, TakKoOM  Kak
omnpenelleHVe COIepXaHuUs BOIOH B CpaBHEeHMM C CcoIepXaHueM HedTH,
OyTeM peJlaKCOMeTpHM, IIOKas3HBaklel coIepXaHue BOIOH U HedTHU B
nopax, Y KapTUPOBaHMM KOHUeHTpaluM HedTHM M BOIH B oOpa3lle KepHa.
Kpowme TOTO, crielunuUeCcKUi aHaans bonna B coueTaHUU C
3aBOOHAKIMM QIRUIOM, MOXeT o0ecCleuMBaThL IIOJIyUYeHMe MaHHHEX OJId
onpenelleHVSA XapaKTepUCTUK W3BJIeUeHUS HedTHM, KOTOPHE CBS3aHH C
IIOPOBOM CTPYKTYPOM.

[097] Ha our. 7A-7D TpenCcTaBJIeHH TIIPUMEPH M300paXeHUM,
TIOJIYYEeHHEIX Ha OCHORBRAHUU pPes3yJIbLTaToB aHaJns3a IDaHHBIX KT-

BU3yaJm3auun. M3obpaxenus 702, 710, 720 m 730 wMoryT OHTBH
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MCIIOJIESOBaHE IJIA O@HB.py?KGHMFI 3allOJIHEHHEIX He(]_)TbIO I/I/I/IJ'H/I BOIOM T10pP

B of0OpasBlle KepHa C BU3yaJuU3UpPYKIMM TI'a3oM wim ©6e3 Hero. Ha
M300paxeHUIxX 702 u 710, [IOKa3aHHEIX Ha dur. TA " 7C,
BUBYVAIUBUPYIMM Ta3 He IIPpUCYTCTByeT B oOpaslax KepHa. Ha

n3obpaxeHnu 710 T[okaz3aHO IIOIlepedHOe CedeHMe TUIMYHOTO obpasla
KepHa, MMeKMeI'0 UWIMHIOPMUeCKYI ¢opMy. Ha wm3obpaxenHum 702 rokasaH
TOPU30OHTAJILHEM cpes, [IOJIYYEeHHEM B pesyJbTaTe TpexMepHOu
PEKOHCTPYKLUUNM  TUIMYHOT'O ofOpaslla KepHa. Ha kaxiooM U3 5BTUX
nzobpaxeuunn 702 um 710 BUBYyaJUIUPYINMUMA Tas3 OTCYTCTBYET U IIOPH,
TakMe Kak Iopel /704 wm 712, 4gBiasgoTcsa 0OoJlee TeMHEMM, UYeM JOpyIue
yyacTku obpaslla KepHa. Ha uszsobpaxeHudax 720 m 730, I[okKas3aHHEX Ha
pur. B u C, HabJjmonaeTcd shderT BBICOKOU PacTBOPMMOCTU
BU3yaJIMBUPYIIETIO I'al3a B 3BalloJIHEHHEIX He(dThI Iopax oO0pas3loB KepHa.
Ha wmzobpaxeHun 730 Hokaz3aHO IOIEepedHOe CeueHMe THUIMUHOTO ofpa3la
KepHa, MMeKIero LUMIMHIpHUYecKyw dopmy. Ha mzobpaxeHun 720 nokasz3aH
TOPUBOHTaJIbLHEIM cpes, [IOJIYUEeHHEM B pesyJjbTaTe TpexXMepHOM
PEKOHCTPYKUUM TUIMUHOTO oOOpa3s3lla KepHa. Ha »Tux wmsobpaxeHumsax 720
u 730 BuU3yaJIU3UPYONUNM Ta3 I[IOIACBeUMBaeT MeCTOIOoJIOXeHUS HedTH,
KOTOpPHE IIOKa3aHe Kak 0oJiee CBeTJIEle YUaCTKM, TaKKe KaK YyudacTKU
722 wm 732. BoJlee cBeTJIHEe VYUYACTKM [ABJISIOTCS 3aloJIHEHHBIMM HeQThIo
mopamMmu, ToI'Ia KakK cepee WM ©0o0Jiee TeMHBEe Yy4YaCTKM, TakKue Kak
yyacTku 724 wm 734, H4ABJIAKTCA IIOopaMM, He 3BaloJIHEeHHEMM HedThbI, HO
OHM MOTYT OHTL 3alloJIHEHHBIMM BOIOM IopaMM. BcJIeOCTBMe »2ToTo 0oJjee
TeMHEIe y4acCTKU He [IOOCBEeUMBAKTCA BU3YaJIM3UPYIOMVM Ta30M.
UMCJIeHHEIM aHaJIM30M MOXHO IIOJIydaThb IIOJIHOE OIIMCaHMe pa3MepoB IIOp U
pacrnpenejieHMe KaK 3alloJIHEeHHHX HedTh, TakK ¥ BaloJIHEHHEX BOOOM
rnop .

[098] Ha our. 8A-8D T1pelCTaBJIEHH IIPUMEPH U300paXxeHUM,
[IOJIYUYEHHEIX Ha OCHOBaHMUU Pe3yJILTaTOB aHaJIm3a IOaHHBIX KT-
BMU3yaJIM3alun. N300paxeHnsd 802, 810, 820 u 830 MOTYT
VCIIOJIE30BATHLCA OJISA OIpeleJlIeHMS IIPOCTPaHCTBEHHOTO pPaclpelelleHUS
HedTM u/MIM COJISHOTO pacTBOopa BO BpeMd 3alloJIHEeHMS 3aBOIHIOIYM
bioMooM, KOTOPHM MOXeT OHTL COJISHEIM pacTBoOpoM. Ha o¢ur. B8A
nmokasaHo wu3ocOpaxeHme 802 3aloJIHEHHOTO He(dThD UIMIMHIPUYECKOTO
obpazua 804, npm >TOM IOJ9 IIOICBEeUMBAHMA 3allOJIHEHHHX HeQThO II0OP
nonaBaJyicsa BUBYaAJIMU3UPYIOMNN ras. Ha our. 8C npelcTaBJIEHO
n3obpaxeHre 820, [IOJIYYEeHHOe B pe3yJbeTare TpexXMepHOU
PEKOHCTPYKUMM 3allOJIHEHHOTO HedThl UIMIMHOPpMYeCcKOoTOo obpas3ua 804,
VMEBIIET'O OYEeHb PABHOMEPHYK CTPYKTYPY HeOOoJBIMX TIIOop. Ha BToM

n300paxeHun 820 pesyapTaTH AMP-BU3yaJdM3aLMM  0a3MpPYyoTCS  Ha
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yIpaBJisgeMon cCerMeHTaluum n [IOJIYYEHUN IpAMOTO n300paXxeHNd
pacrnpenejyieHMs HedTM IO BCeMy PEeKOHCTPYMPOBAHHOMY  MOIEeJIEHOMY
obpazuy 822. Ha wuzsobpaxeHuu 810 wu3 o¢ur. 8B Mmokas3aHO BIMAHUE
nomauM 3aBOOHAKMEeTO GJouiIa OT HWKHeM dYacTu 814 UUMIMHIPUUYECKOTO
obpaslla, KOTOPHM COIEPXUT IOOOHTYI HedThH, K BepxHer uyacTtm 816,
CJIeICTBUEM KOTOpPOU ABJIAETCH IpalleHT KOHLUEeHTpalun . Ha
n3obpaxeHnu 830 mu3 our. 8D HOpelcTaBJieHa TpexXMepHasa PeKOHCTPYKLMUI
pacnpenejyieHMsa HedTUM IO LUMIMHIPUUYeCKOMy oO0pasny 812 [nocje nonaum
3,3 OOBEMOB IIOPORBOTO IHIpocTpaHcTBa (OIIll) 3aBOoOHAKMETO QIOMIOa OJIS
B3aMMOINENCTBUA C UMJIMHIOPUUYeCKuMM obOpasuoM 812. Kaxk BUMIHO Ha
n3obpaxeHunu 830, KOMIIOHEHT HedTM B PEKOHCTPYMPOBAHHOM MOINEJILHOM
obpasue 832 nokazaH OoJjiee CBETJIEIM OTTEHKOM. IlOBTOMY BOIOHHM
KOMIIOHEHT 3aHMMaeT HWKHOKD YacCTh PEeKOHCTPYMPOBAHHOTO MONEJIBHOTO
obpasua 832.

[099] Ha odur. O9A-9D [npenCTaBRJEHH [IPUMMEPH W300paXeHUN U
orarpaMM, I[IOJIYYEeHHEX Ha OCHOBaHMM pPe3yJibTaTOB aHaliM3a OaHHEX
SMP-Buayamuzaummn. W3 mzobpaxeHusa 902 um guarpaMmvmel 910 Ha odur. SA
n 9B cJenyeT, UYTO IIPOTOHHAS CIEKTPOCKOIMA MOXeT MCIIOJIb30BaTbCH
0JIA WM3MEepeHMA CcomepXaHMd HedTr M BOOEl B oO0Opa3le KepHa. Ha
nzobpaxenun 902 w3 our. O9A [OpencTaBJIEHO IIOIIepeuHoe CceueHNe
TunMuHoTo ofbpasua 904 kepHa, KOTOPHM BKJOUaeT B cedd, HaIpUMeEp,
3aroJiIHeHHHe Hed@Thl Mopel 906 M  3anojiHeHHBle Bomo¥ nopw 908. Ha
dur. OB mmarpamma 910 mnpencraBiygeT cobdor TIpaduk Ojaga HedTH U
BOIH, IIOJIYUEHHEM CIeKTpockonuer. Ha nuarpamme 910 CHOeKTpH IOJ4
oTkJIMKa 916 HedTM M oOTKJIMKa 918 CoOJAHOTO pacTBOpa IIOoKasaHHE IIo
ocu 914 curHasa 1H sAOepHOT'O MarHUTHOT'O pe30HaHca (AMP) B aTOMHEX
enquHMIIax (aT. enm.) m ocu 912 & ('H) XUMMUECKOTO (XMM.) CIOBUIa B
YyacTax Ha MAWLIMOH (MJIH.) B BMIOEe TIIOIOOpPAaHHHBX JIMHMKM, KOTOPHE
MCIIOJIBE3YITCA IJIS BEUMCIIEHMS COIepXaHud Kaxnoro oiomuna B obpasle
904 kepHa. Kpome  TOTO, cyMMa HOBYX OTKJIMKOB PpaBHa of0men
IIOPUCTOCTU IIPpKM 3aloJIHeEHUM oQJuromooM. Ha o¢ur. 9C m 9D mnpencrTaBJIeHE
nsobpaxenre 920 m mmarpamMa 930, Ha KOTOPHX pPas3MepH I[IOP OLEHEeHE
IOJIS CPpaBHEHMsS C IIOMOILI peJlaKCOMEeTpHM. PellaKCOMeTpHMel KOHKpPETHHX
GIIOMOOB BHABJIEHH OBa KJlacCa I[I0p, KOTOPHEe MOI'YyT OHTH KPYIIHEIMU U
MeJIkuMu . Ha wmzobpaxeHum 920 mu3 o¢ur. 9C OpencTaBJIeHO IIOIIepedHoe
cedeHMre TUIMUHOTO oOpaslla kKepHa 922, KOTOPHM BKJIKUaeT B cebd,
HanpuMep, 3aloJIHEHHHEe HedTh HOpH 924 U 3aloJIHEeHHEE BOIOOM IIOPH
926. Ha mmarpamme 930 m3 our. 9D mnpencraBjieH I'paduK Iop OQIOUIOB,
olpeneJIeHHHX peJlakcoMeTpuel. Ha muarpamMe 930 OoTKIMK 936 HedTU U

OTKJIMK 938 BomOH TNoOKaszaHE IO ocu 934 curHama H SAMP B aTOMHEIX
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enHMLIax (aT. en.) M ocu 932 3amdepXKM T B MWUIIMCEKYHIOax (McC) IIpu
IIOBTOPHOM OQOKyCHMpOBaHMM. [JaHHEE, HaHeCeHHBe Ha I'paduk, ITOoOOOpaHE
B COOTBETCTEBMM C  YpaBHEHNEM, KOTOpOe  IIO3BOJIAEeT  BHUMCIATH
[IPOLEHTHOe CoOepXaHMe IIOp KaXIor'o pa3Mepa. [JaHHHe, OTOOpaXeHHEE
Ha »Tux o¢urypax, Ipu oOO0BeOIMHEeHMM OO0eClIeuMBalT IIOJIydeHMe IIOJIHOT'O
IokaszsaTeJsid comepXaHusa HedTM ¥ BOOEL B oO0Opasle UM paclpeleliIeHUd
bimeMooB B COOTBETCTBUM C BUIOM IIOP.

[100] Ha o¢ur. 10A-10C mnpencTabBJIeHH IIPUMEePH MU300paXeHUsa U
orarpaMM, I[IOJIYYeHHEHX Ha OCHOBaHMM pPe3yJibTaTOB aHallM3a TaHHHX
SIMP-Busyammzaumun. Ha mz3obpaxeHun 102 u3 ¢ur. 10A, numarpamme 1010
Ha pur. 10B n orarpaMMe 1030 nus3 our. 10C [IOKAa3aHE
IPOCTPAHCTBEHHEE pPaclpenejieHus HedbTU u/MIM COJIAHOTO pacTBOpa BO
BpEeMAa 3aBOOHEHNA COJISHEM  pacTBOPOM, KOTOPEIe XapaKTepusynT
comepXaHve BOOH UM HedTu B o0Opasue 1004 kepHa IIOCJE YaCTUUHOTO
3aBOIHEHMUSA CHU3Y BBepx, Ioka3aHHOTO cTpejkol 1009. MzobpaxeHue
1002 mpemcTaBJsgeT CcoOOM IIOIlepedyHOe CeueHMe TUIMUHOTO obpasla
1004 «xepHa, KOTOPHM BKJOUaeT B cebsa, HalpuUMep, 3arloJIHeHHHE
HebTrio nopel 1006 u 3amnojiHeHHHEe BoIoM mHopel 1008. IOuarpamma 1010
npencraBJigeT coBon rpadur M3MEePEeHHEX criocoftom AOEPHOTO
MarHMTHOTO pe30HaHCa OOHOMEPHHX Opodmiel KOHIeHTpaluuu HedTru u
COJISHOTO pacTBoOpa o ob6pas3uy 1004 kepHa. Ha §gumarpamme 1010
orkJiMk 1016 HedT™M M oTkJuk 1018 cCcoJgHOT'O pacTBOpa IIOKas3aHBE IIo
ocu 1014 BeEHCOTH Of0Opa3la B MAUJIMMETPax () n ocmu 1012
3alloJIHEHHHX IIOp B IpolleHTax o obwemy (06.%). Ha nmarpamme 1010
0COBEeHHOCTH MpodMiIsa, 3aBUCAMME OT IIOPOBOM CTPYKTYPH M IOpollecca
BHIOEJIEHUSA npu YBeJIMUYeHUN KOJIMYeCTBa 3aBONHAKIETO bimouna,
onpeneynapT 50PeKTUMBHOCTL WU3BJIeUeHMA HedTu. Takue HDaHHBEe 00pasyrT
OpM aHaJM3e IOaHHBX SAOEepPHOI'O MaTlHMTHOI'O pe30OHaHca. Ha nouarpamde
1030 nokxaszaHE BHIOEJEeHMEe He(dTM ¥ HaCHIEHMEe COJISHOTO pacTBoOpa BO
BpeMs 3BaBOOHeHWUS COJISHEIM pacTBopoM. Ha numarpamvme 1030 [nokasaHH
M3MepeHHEEe COOepXaHMad HedTM M COJISHOT'O pacTeopa B oOpa3ue 1004
KepHa B pasJIMuHBEE MOMEHTH BpPeMeHM 3aBONOHEHMSA COJIAHEIM pPacTBOPOM.
Ha nmarpamme 1030 orrjuk 1036 HedTrt um oTrJMK 1038 COJISHOTO
pacTBoOpa IokKazaHH 1o ocu 1034 xuUMMUECKOTO (XMM.) CIOBUI'a B YacCTAaX
Ha MWIJIMOH (MJIIH.) ¥ ocu 1032 BpeMeHM 3aBOOHEHMSA B CeKyHIOax. Ha
STOM  OMarpaMMme 1030 HedThb MeIJIEHHO  M3BJIeKaeTcd  BO BpeM4a
3aBOOHEHMS COJISHEIM pPacTBOPOM, ¥ 5STO IIOKa3HBaeT, UYTO IpyToHn
3aBOOHAKMNY QJIOMO MOXeT OODeCIeuMThb MOOINOJIHUTEJIbLHOE CTUMYJIMPOBaHUE
OOOBEUM HedTH.

[101] [lpenJioXeHHEIe TeXHUMUeCKMe pPelleHMd BRJIYawnT B 2 cebda
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crmoco® ™M CUCTEMY, KOTOpPEMM OOeclneuMBaeTCsd MexXaHM3M I[IOBHIIEHUS
KauecTBa MOIOeJIMPOBAaHUA TeoJIOTMUECKOM Ccpelbh M MMUTAUUM I[IOO3eMHOM
oBjacTM. OTM MOIEJMPOBaHME W VMUTalUMAg MOTYT OBTH IIOJIE3HEIMU IIPU
OorpeleJIeHVMM  HaJIM4u4d, pacrnpenesieHns, XapaKTepucTUK ¥  CBOMCTB
IIOTOKa B TeOoJIOTMUECKOM cCcpele IIPM MCIOJIb30BAHUM MHOTOUMCIIEHHHX
CcriocofoB BU3yaJMn3alnu, OIOHOTO VIV HECKOJIbKUX Ccrioco6oB
BU3yaJu3alun C BU3YaJIU3UPYIIVM diron oM (HanpuMep,
BUSYAIUSUPYOIKMM Tas30M, BUSYAJUIUPYIOINENM XUIKOCTBI W/MIM JIOOBEM
codyeTaHMEM U3 HUX) /M  OOHOTO MJIM  HECKOJBbKUX Criocof6oB
BU3yaJM3aluy C 3aBOIOHAKIMM QJIIOMIOM (HaAllpUMMEP, 3aBOIHAKIMM I'a30M,
3aBOIHANMEN XUOKOCTBIO M/MUJIM JIOOHM CoUueTaHMeM U3 HUX) .

[102] B HEeKOTOPHX KOHOUI'YpaLMAX IIPEeOJIOXKEHHBe TexXHUUeCKUe
peleHusa MOT'YT BKJUATE B CceOsa DTalb YCOBEPIEHCTBOBaHMA paboT C
yIoJieBomoponaMu. Hamnpumep, NOpPelJIOXKEHHHE TeXHUUeCKUe pelleHUsS MOTyYT
BKJIOUATL B cebd IoCTpoeHMe U/MiaM OOHOBJIEHME MOIeJM I'eOJIOTUUYeCKON
cpennl; coofmeHMe WIM OpMIOaHMe CBOMCTE MOIEJIM TeOJIOTMUEeCKOM cpele
OJIS MCIIOJIE30BaHMA I[IPpYM MOOEJUMPOBaHUM, OCHOBAaHHHX Ha pesyJbTaTax
BM3yaJu3alluy; CpaBHeHMe pe3yJIbTaTOB MOIeJIMPOBaHUA C UM3MepeHHEMU
OaHHEMM; W eCJIM IIpU CPaBHEHUM MMeeTCsda IIpUeMIIeMOoe COOTBEeTCTBUE
(HanpuMep, HIMXe  OlpelelJIeHHOTO IIopoTra), MOomejlb I'eOoJIOTUUeCKOM
Cpenbl CcuMTaeTCcsa COIJIACOBAHHOM C TeOoJIOTUMUECKOM MHTeplpeTalmnen,
TOTHa KakK, ecJu CpaBHeHMEM He obecrneunBaeTCH npremiIeMoe
COOTBETCTBME, MOOEJIb I'eOJIOTUUECKOM Ccpelh MOXeT OHTbL OOHOBJIeHAa M
MOOEJIMPOBAHME IIOBTOPEHO IIPU MCIOJL30BaAHUM OOHOBJIEHHHX CBOMCTB
U/ WM IOIpYyTUX DJeMeHToB. KpoMe TOro, MOOeJlb I'eOJIOTMUECKOM CpemnH
MOXeT OBThL OOHOMepHOM (1M) MomeJsibilo, IOBYMepHOM (2M) MoOOeJbio WM
TpexMepHoOM (3M) MoOOeJsibo.

[103] CrneumaJMCTH B IaHHOW o00JacTM TeXHUKM OOJIKHE 0Oes3 TpyIa
OCO3HATL, UTO IIPU NPAKTUUECKUX IIPUMEHEeHUIX PAaCKPHTOM MeTOOOJIOTUM
OHa YaCTUUHO peannsyeTcs Ha KOMIIBEOTEPE, OBBIUHO Ha
COOTBETCTBYKIMM o0f0Opa30oM 3alpol'paMMMPOBAHHOM KOMIBIRTepe. Kpome
TOT'O, HEKOTOPHE YacTM I[IOOPpOOHOTO OINMCaHusa, KOTOPHE JIOTUUECKU
cJlenymoT M3 HEeTro, TIpelcTaBJIeHH B TepMMHax IIpOolenyp, >2TalloB,
JIOTHUUECKUX BOJIOKOB, oBpadboTKU u IPYTUX CYMBOJIMUECKIMX
npencTaBJIeHUM nencTBUM Han OUTaMn1 IOaHHBIX B KOMIIBIOTEPHOM
3aloMMHaKpIeM YCTPOMCTBe. OTKM ONMCaHMI U IIpeOCcTaBJIeHUMS ABJIAOTCSA
cpencTrBaMiM, VICIIOJIbE3YEMEMM  CHellMajJucTaMu B objacTu o0paboTKu
OAaHHHEIX IJIS Haubojiee 520PeKTUMBHOM IIepelauM CYIMHOCTM UX padoTH
IpYyIT¥MM CleluajJucTaM. B OpeIcTaBJIeHHOM 3adBKe IMOpolledypy, »>Tarl,

JIOTUUECKUM OJIOK, IIpouecc u T.II. cJieyeT BOCIIPMHMMATE Kakr
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CaMOCOTIJIaCOBaHHYK  IIOCJIEO0OBATEJIEHOCTD 2TaloB WM  MHCTPYKLUM,
OpUBOIAMMUX K TpedyeMoMy pesyabTaTy. OTalb OpelcTaBJIgRT coboln
HeOOXOOUMEE (UI3UUECKMe MAaHMIOYJISUMM C QOU3WUYeCKMMM BeJIMUMHaMM.
OBHUHO, XOTH u HeoOsa3aTeJILHO, 3TN BEJIMUMHEL VIMEIT BMIO
DIIEKTPUUECKUX WM MaT'HUTHEX CHUI'HAJIOB, KOTOPHE MOXHO COXpPaHATh,
repenaBaTh, OOBeIVHATE, CpaBHMBATH MIIN VIHBEIM oBpa3oM
npeoBbpas30BEHBATE B KOMIILIOTEPHOM CUCTEME.

[104] OmHakKo cJjlegyeT IIOMHUTBL, UTO BCe SDTHM MW TIIOHOOHEE
TEPMMHEL CBS3aHH C COOTBETCTBYRIMMU (OU3NUECKUMU BeJIMUMHAMU U
IpencTaBJglT CcoOoM BCeTo JIMIb yIOOoOHHEe o0003HaUeHMSA, I[IPMMEeHSIEeMEe K
STUM BeJIMUMHaM. ECJM MHOe CllelMaJIbHO He OI'OBOPEHO, TO CJenyeT
IPUHYMMATE BO BHMMaHME, UTO Ha BCeM IIPOTSXEeHUM IIpeacTaBJIEeHHOMU

SaABKIN paccMOTpeHNre C VCIIOJIE3OBaHMEM TEPMIMHOEBE, TaKMX Kak

«obpaboTka» W «&BBUMCJIEHHUE, «pacueTy, «CpaBHeHUEY,
«oIpeneJsieHuE», «oTOoBpaxeHmue», KKOINMPOBAHMUE», «KU3TOTOBJIEHHUEY,
«KCOXpaHeHMe, «moBaBJieHUE, KIIPVMMEHEHUE Y, «BHITIOJIHEHHUEY,
«IIoOomepXaHue», «ODHOBJIEHUE Y, «coszmaHue, KIIOCTPOEHUEY,

«obpasoBaHMEe» ¥ T.II., OTHOCUTCA K HeMCTBMIO M IIpolleccaM B
KOMIILIOTEPHOM CHCTEeMe WM aHaJIOTMUHOM SJIEKTPOHHOM BHUMCJIUTEJIEHOM
YCTPOMCTBE, KOTOpoe obOpabaTelBaeT U IIpeoOpa30BEBaeT  OaHHHE,
npencraBJIeHHEE B BULE drsUUeCcKUX (PJIEeKTPOHHEIX ) BeJIMUMH B
perucTpax ¥ 3aloMMHaKMMX YCTPOMCTBax KOMIIBLIOTEPHOM CUCTEMH, B
IOpyTVe  HOaHHEHE, aHaJIOTMYHEIM OO0Opa30oM I[IpedCcTaBJISEeMHE B BUIE
dMsMUeCcKMX BeJIMUMH B 3aloMMHaKIMX YCTPOMCTBAX WM pPerucTpax
KOMIILIOTEPHOM CHUCTEME WMJIM B OPYI'MX TakKMxX YCTPOMCTBax xXpaHeHu4d,
nepenaun MM OTOOpaXeHMAa MHOOPMALIUM.

[105] Kpome  TOTO, BApPMaHTE  OCYWECTBJIEHUA  IPEOJIOXKEHHEX
TEeXHUUECKUX  PeEeMeHrM OTHOCATCA K YCTPOWMCTBY IJIS  BHIIOJIHEHUSA
omnepalui, MNOpeAdCTaBJIEHHHX B BTOM 3asgBkKe. O9OTO YCTPOMCTBO MOXET
OBITE CIlelMallbHO pas3paboTaHHEM [IJIA pelleHMs HYXHBIX 3alad WM OHO
MOXET comepXaThb KOMIIBETED ofmero Ha3HaueHusd, n30upaTesIbHO
AKTUBUPY MBI W KOHOUTYPUPY EMBIM C IIOMOIIBIO KOMIILIOTEPHOM
IpoTpPaMMEl, COXpPaHsIeMOM B KOMIbITepe (HaOopuMMep, C IIOMOMBI OIHOTO
WM HEeCKOJIbBKUMX Ha®OpOB MHCTPpyKLUM) . Takas KOMILITEepHas OpoTlpaMMa
MOXeT XPaHUTLCSA Ha CUMTEHIBAaeMOM KOMILITEPOM HOCUTeJle. CUMTEHRBAEMBMN
KOMIIBLITEPOM HOCHUTEJB BKIOUaeT B cebsa JOOOM MexXaHM3M IOJS XpaHeHUS
WM Iepeladu MHOOpMaluuM B BUIOe, B KOTOPOM OHa MOXEeT CUMTHBATLCS
MamrHOM (HanlpuMmep, KOMIIBEIOTEPOM) . Hanpuwmep, CUMTHER a eMHIM
KOMIIBLITEPOM (HaOpMMep, MallMHOUMTAaEMH) HOCUTEJbE BKJKUYaeT B cebdd,

HO Des OT'PaHMYEeHNA M, CUMTEHB a &ML MallMHOM (HaanMep,
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KOMIIBLIOTEPOM) HOCHUTEJL IaHHEX (HalpuMep, I[IOCTOSHHOE 3alloMMHaKIee
ycTpoucTROo (II3Y), onepaTMBHOe 3aloMMHaKmee yCcTpoucTBo  (03VY),

HOCHUTeJIE IOaHHEX Ha MaT'HMTHOM JIHCKeEe, OINITHUUYECKUM HOCUTEJIb ITaHHEBEIX,

YyCTpOoVcTBa OGASm-TIaMaTy ¥ T.IO.) M CUMTHBaeMyl MalMHOWM (HalIpumep,
KOMIILIOTEPOM) cpeny TIepelauuM (pacOpocCTpaHseMble BJIeKTpUUecKue,
ONTUYECKMEe, aKyCTUUeCKMe WM MHOTO BMOa CUTHaJL (HalpuMmep,

Hecylme BOJIHH, MHOpPaKpaCHEE CHUI'HAaJB, LUMQPOBEE CHUITHAJBE M T.IO.)) .

[106] Kpome TOT'0O, KakK IOOJDKHO OHTBH IIOHATHO CIelUMaJiMCTy B
OaHHOM o0O6JacTM TexXHMKM, MOOYJM, I[IPM3HaKM, aTpudyTH, MeTOIOJIOTUMU
VM IOpyI'Me acCIeKTH MK300peTeHMsa MOI'yT OBTb peaJIM30BaHH B BUIE
OpoTrpaMMHOTO OOecCleueHMs, alllapaTHOIO of0eclleueHMsa, alllapaTHO-—
OIPOTPaMMHOTO OOecCleueHuda WM JIIoOOT'0 CcodYeTaHMsa M3 Tpex. KoHeuHOo,
KOoT'Ioa KOMITIOHEHT HacTOoAWeTo n300peTeHnd peanmnsyeTrcd Kak
nporpaMMHOe ofeclieueHue, KOMIIOHEHT MOXeT ObTh peajiM30BaH Kak
caMoCToOATeJIbHasa TIIporpaMMa, KaK uYacTh 0OoJlee KPYIIHOM [IPOTPaMME,
KaK MHOXeCTBO OTIOEeJIbHHX IIpoT'paMM, KaK CTaTUUeCKM WM OUHaMUUeCKU
cBA3aHHaa OubianMoTeKa, Kak 3arpyXaeMel MOIYJbL sAIpa, Kak IpalBep
yCTpoMcTBa W/MiIX B BUIe BcexX U JOOOTO OPYyToro CpPencTBa,
M3BECTHOT'O B HacTofdllee BpeMA WIM KOTOpoe CTaHeT UM3BEeCTHBM B
OyoylmeM CclelMalucTaM B 00JlaCTM KOMILIOTEPHOTO NIpoTlpaMMUPOBaHUA.
Kpome TOTO, HacTodlee n3obpeTeHue HUKaK He OTPaHUUYEHO
peajgmzalumen Jodon KOHKPEeTHOM ornepaluMoHHOM CUCTEMEI W
ONepallMOHHOM CpelH.

[107] IOna npumepa Ha our. 11 mOpencTaBJIeHa CTPYKTypHas cxeMa
KoMIbloTepHOM cucTemel 1100, xoTopas MOXeT OHTHL MCIIOJb30BaHa IJdg
BHIIOJIHEHMA  JiIKOOTO M3  crnocobos, PACKPHTEX B STOV  3asdBKe.
HeHTpalibHHM Opolieccop (III) 1102 coeluMHeH C cHUCcTeMHOM mmHoM 1104.
LeHTpaJIbHEM IpolLleCcCcop 1102 MOXeT OBITH JIOOBIM LIeHTPaJIbHEM
IpoleccopoM ofmero Ha3HaueHMSa, XOTH apXUTeKTYPH OPYTMX BUIOB
LHeHTpaJlbHOTO mOpolleccopa 1102 (mMaM OpyIMe KOMIIOHEeHTH IIpMBedeHHOMN
nynga npumepa cucTteMmel 1100) moryT OBTE MCIOJIBE30BAHHE IIPU  YCJOBUMU,
UTO 1leHTpaJlbHEM Opolleccop 1102 (1M I»OpyTMe KOMIIOHEHTH CUCTEMEH
1100) nommepxuBakT MNIPEeIJIOKEHHHE TeXHUUECKMNE PENeHMd, OIMCAHHHE B
2TOM 3a4BKe. ITeHTpaJIbHEM IpoLeccop 1102 MOXeT VCIIOJIHATE
pPasJIMYHEE JIOTUMUECKME MWMHCTPYKLUUM COIJIACHO PAaCKPHTHM aclekKTaM U
MeTOIOOJIOTMAM. Hamopuwmep, LeHTpaJbHEM IpoLeccop 1102 MOXeT
VICIIOJIHATE MHCTPYKILIMM MallMHHOTO YPOBHSA IIPM BHIIOJHEHUM 00paboTKM
COoTJIaCcHO aclleKTaM M MeTOIOJIOTMAM, PAaCKPHTEM B 2TOM 3asgBKe.

[108] Kpome ToTO, KOMIOBKTepHad cucTemMa 1100 MOXeT BKJIKUATH

B ceBdg KOMIIOHEHTH KOMIIBEIOTEPa, TaKMe KaK OllepaTVMBHOe 3allOMMHaKIee
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YCTPOMCTBO (0O3Y) 1106, KOoTOopoe MOXeT OHTH cTaTUueCKMM
OIlepaTUBHEM 3alOMMHAKIKVM YCTPOMCTBOM, OMHaAMMUUECKMM OIIepPaTUBHEM
3aloMMHAKIYM YCTPOMCTBOM, CHHXPOHHEIM »OMHAMUUECKMM OIlepaTMBHEM
3aloMMHAaKRIMM YCTPOMCTBOM MM MIOONOOHHEM. KoMmmNbioTepHasa cucTeMa 1100
MOXeT TakXe BKJKOUATE B celd I[IOCTOSHHOe 3aloMMHalee YCTPOMCTRBO
(II3Y) 1108, KOTOpOoe MOXeT OBTb IPpOTPaMMMPYEMEIM  I[IOCTOSAHHBM
3alOMMHAKIYM  YCTPOMCTBOM, CTMpaeMbM  I[IOCTOSHHEM  3allOMMHAIIMM
YCTPOMCTEOM, BIIEKTPOHHO-IIEPENpOIpaMMUPy EMEIM IIOCTOAHHEM
3aloMMHAKMYM YCTPOMCTBOM MM HOONOOHEM. Kak M3BeCTHO B IaHHOU
oBJlacTM TexHMKM, B OIIepaTMBHOM 3allOMMHaKImeM YycTpoucTtBe 1106 wm
IIOCTOSHHOM  3allOMMHAaKIeM YCTPOMCTBE 1108 COXPaHATCA  OaHHHE
[IOJIb30BAaTeJIA M CHUCTEeMHHEe U IIpoTpaMMHBE »OaHHEHe. Kpome Toro,
KOMIbKTepHasa cucrteMa 1100 wMoxeT BrIOUaATL B ceb®da azmanTep 1110
BBOIAa—BHBOIA (B-B), CBSA3HOM amanrep 1122, amanTep 1124
uHTepdeMca IIOJL30OBATeN S M ajanTep 1118  ngucrojesd. CorJjacHO
HeKOTOPHM aclleKTaM M TexXHUUeCKUM pelleHUAM agnamnTep 1110 BBOOa-—
BHBOIA, aganTep 1124 wuHTepobelica TOJb30BaATeJIS U/WIM  CBS3HOMU
amanrTep 1122 [IO3BOJIAT [10JIL 30BaTEJI0 B3aVMOIEeVCTBOBATEL c
KoMIIbIoTepHOM cucTeMmolM 1100 mjs BBOIa MHOOPMALIMM.

[109] [MpennouTuTesIbHO, uyTOoOH ajanTtep 1110 BBOIDaA—-BHBOOA
COoenMHAJ YyCTpOoMCTBO (ycTpoMcTrBa) 1112 XpaHeHMsS IaHHEIX, TakKoe Kak
OOVH WJIM HECKOJIBKO M3 XeCTKOI'O HOMCKa, KoMIakT—-gmucka (KIO),
OVCKEeTH, HaKOIMUTeJd Ha MaTHUTHOM JeHTe ¥ T.IO., C KOMILITEepHOM
cuctemom 1100. VYcTpo¥cTBO (YyCTpPOMCTBA) XpPaHEeHMsSa IaHHBEIX MOXET
MCIIOJIE30BAaTHCH, KoTma obweMa OIlepPaTMBHOTO 3alloMMHAaKRIe o
ycTpo¥icTBa 1106 HemoCcTaTOUHO IJIA YIOOBJIETBOPeHUS TpeOoBaHUM,
CBS3aHHEIX C COXpPaHeHMeM HOaHHBEX, HeOOXOIMMEIX IOJIS  BEBIIOJIHEHWSA
onepaum COTJIaCHO BapuaHTaM OCYyWeCTBJIEHUSI IpenJjIOXEHHEIX
TEeXHUUECKUX pPeleHur. VYCTPOMCTBO XpaHeHMS MOaHHHX KOMIILITEpPHOM
cucTteMel 1100 MOXeT MCIIOJb30BATLCS IJIA XpaHeHMsa WHbopMauum u/umiam
IPYTUX MCIOJB3YEeMEIX WM o00pa3yeMBXx HOaHHBX, PAaCKPHTHX B 5STOU
3a4BKe. CpasHoOM anmanTep 1122 MOXeT CBA3HBATE KOMILIOTEPHYO
cuctemy 1100 ¢ ceTvl (HeNOKa3aHHOM), M3 KOTOPOM MHOOPMALMS MOXET
BBOOUTECHA B cucTteMy 1100 MJIM BEBOIOMTBECS M3 Hee B CeThb (HalpUMEepR,
B ImJjiofallbHYy CeThb, JIOKAJIbHYyH CeThb, OeCHIpOBOIOHYH CeThb, Jboe
coueTaHMe U3 YIOMAHYTHX). ApmanTep 1124 wuHTepdelca TIoOJL30BaATENA
coenMHAeT YCTPOMCTBa BBOIa IIOJIL30BATENISA, TaKMe KaK KJaBuaTypa
1128, yKasbBawimee YCTPOMCTBO 1126 mn T.1m0., C KOMIILIOTEpPHOM
cuctemom 1100. Apantep 1118 nOucrjes OpUBOIUTCS B IeVCTRUE

LIeHTpallbHEM IMpolleccopoM 1102, nis yHOpaBJIeHMS C TIOMOmMBK IOpalBepa
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1116 mucnyies oTobpaxeHMeM Ha IUCILIEMHOM YycTpoucTBe 1120, M oOH
TakXe MOXeT OHTL COeOMHEeH C I'paduuecKuM IpolieccopoM (I'MI) 1114.

[110] Tlo xeJaHMK apXUTeKTypy cucteMul 1100 MOXHO WM3MEHATEH.
HampuMep, MOXHO MCIIOJIB30BaTh JOOe, OCHOBaAHHOe Ha IIpolleccope
YCTPOMCTBO, BKJIOUAH, HO 0e3 OoTI'paHUUYEeHUusS UMK, [epCoHaJIbHHE
KOMIIBEIOTEPH, HOYTOYKWU, KOMITLIOTEPHEIE paboumne CTaHUIUU u
MHOTOIIPOLIECCOPHEE CepBepH. KpoMe TOI'o, BapMaHTH OCYHNeCTBJIEHUS
MOTYT OHITH peaqiM30BaHE Ha  MHTeTI'paJibHBIX cxemax IPUKJIAOHOM
opreHTauum (MCIO) wmiM CeepxOOJbIIMX MHTeTIpaJIbHEIX cxeMax (CBUC).
daKTUUECKH, CrieuuaJiMCTHL B OaHHOM oBylacTu TeXHUKU MOTYT
MCIIOJIE30BaATE JioOOe KOJIMUEeCTBO IMOOXOOAIMX CTPYKTYP, CIOCOBOHEX
BHIIOJIHATE JIOTMUECKMe OllepallMM COIJIaCHO BapuaHTaM OCYIeCTBJIEHULD.

[111] Kaxk MOXHO IIOHATH, CIOCOO MOXeT OBThL peajiu30BaH C
IIOMOMBID MalMHOUMTAEMOM JIOTMKM, TakKoM KakKk Had®op MHCTPYKUUM WU
KOI, IIPY BHIIOJIHEHUNM KOTOPOIT'O IIPOLLEeCCOPOM, MCIOJHAKNTCA UHCTPYKLUUN
WUJIM BHIIOJIHATCA ollepaluy U3 3aloMMHAaKMero YyCcTpoMcTBa. Hamnpumep,
BHIIE OIIMCaHa CHUCTeMa IJIS IIOCTPOEeHMS MOOeJM TeOoJIOTMUEeCKOM Cpeld,
uMenmey OoOVH WMJIM HEeCKOJIbKO OOBeKTOB, CBSA3aHHEIX C IIOO3eMHOM
oBJIacThIO. Cucrema COOEPXUT npoLeccop, YCTPOMCTRBO BBOIa,
COeOMHEHHOE C IIPOLEeCCOPOM M BHIIOJIJHEHHOE C BO3MOXHOCTLBI IIpUeMa
BXOIHEIX IaHHHX, CBS3aHHHX C IIOI3eMHOM o00JlacThio, U 3aloMMHallee
YCTPOMCTBO, COeIMHEeHHOe C IIPOLeCCOopPOM. 3aloMMHawIee YCTPOMCTRBO
COmepXnUT Habop MHCTPYKLMM, KOTOPBE MCIIOJIHSIITCSI IIPOLeCCOPOM.

[112] CoTJIacHO elne OIOHOM KOHQUIT'YpalLUN npenJIOXeHHHE
TexXHUUYEeCKMe peleHMsa MOTYT BKJIOUAThE B cebd cUCTeMy OJS II0JIYYeHUS
pPe3yJILbTaTOBR BHU3yalusalum obpas3lla KepHa, CBA3aHHOTO C II0O3eMHOM
oBJacThio. Cucrema COOEepPXUT Ipolleccop, YCTPOMCTBO BBOIA B
COeIMHEHMM C IIPOLEeCCOPOM WM BHIIOJJHEHHOE C BO3MOXHOCTBI IIpUeMa
BXOIHEIX IaHHHX, CBA3aHHHX C IIOO3eMHOM o0B6JlacTbio, 3aloMMHaKlee
YCTPOMCTBO B COeIMHeHUM C I[IPpOolLleCcCOopoM. 3aloMyHaplee YCTPOMCTBO
comepXmuT Habop MHCTPYKUMM, OIPpM STOM Ha®Op MHCTPYKLUMM BHIIOJHEH C
BO3MOXHOCTEIO oBecrnieueHnd, npu VICTIOJIHEHUU IPOoLIECCOPOM,
n30JMpPpOBaHua obOpaslla KepHa, CBA3aHHOTO C I[OIO3eMHOM of6JlacThbio, B
CHUCTeMe BU3yalM3alluy, BHIIOJHeHra AMP-Bu3yaam3almsa obpaslla KepHa
njga obpasoBaHMA pPe3ydabsTaToB SAMP-BuM3yalmzaumm obpaslla KepHa,
BHIIIOJIHEHM A KOMIILIOTEePHOM TOMOTpadpruecKon (KT) BU3YyaJM3alun
oBpazua KepHa nJis oBbpa30BaHUA pPes3yJbTaTOR KT-BUBYyanm3aluum
oBpaz3lla KepHa WM BHBOJA pPe3yJbTaTOB BHU3yaJlM3allMM, IIPU 3TOM
pes3yybTaTe BUI3yaJIM3aluKM CcomepXaT pesyJibTaTe AMP-BU3yaM3aluy,

pesyabTaTe KT-BM3yalu3aluuM U Jiodoe coueTaHMe M3 HUX.
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[113] ComJylacHO IpyTMM KOHOUTYpaluMsaM Had®op MHCTPYKLUUM MOXeT
BKJIKUATE B cCceb4 pa3JIMUHHE YCOBEPIIEHCTBOBaHMA. HamnpuMmep, Habop
VHCTPYKLUUM MOXeT OBTEL BEHIIOJHEH C BO3MOXHOCTLI obeclieueHUda, IIPU
VICTIOJIHEHMM  IIPOLIECCOPOM, omnpenejyieHVd QJoMIa, MW3BJIEKaeMoT'o M3
oBpazslla KepHa, Ha OCHOBAHMM Pe3yJILTAaTOB BM3yaJM3allMM; MOXeT OHTH
KpOMEe TOT'O BHIIOJIHEH C BO3MOXHOCTBI OOecledueHMd OlpelnelieHUsd
pacnpenesieHusa HedTU, BOOH WM JiIKOOTO COoUeTaHMd M3 HUX Ha
OCHOBAaHMUM pPe3yJIbTaTOB BU3yaJU3aluN; MOXeT OHTb KpPOME  TOTO
BHIIOJIHEH C BOB3MOXHOCTBI OOeCIIeueHMSd OIpeleJIeHUMS KOJIMYeCcTBa IIOp B
oBpazlle KepHa, paclpelejyleHusd I[Iop B oOpa3lle KepHa, COINepXaHMSa II0Op
Ha OCHOBaHMM pPes3yJIbTaTOB BU3yaliM3aluM; MOXeT OBTb KpPOMe TOI'O
BHIIIOJIHEH C  BO3MOXHOCTBIO oOf0ecrnedeHMsa BO3OEVMCTBMA 3aBOIHAKINVM
GJIoMIOooOM  Ha obpaszell KepHa OOHOBPEMEHHO C  BHIOJIHeHMeM  KT-
BU3yaJuzaluuy obpas3la KepHa win AMP-BU3yaaM3aluM; MOXeT OHTH
KpOMe TOT'O  BEHIIOJJHEH C  BO3BMOXHOCTBI OOeClleUueHMS  BEHIIOJIHEHMA
MOIeJIMPpOBaHMA [IoTOKa Ha OCHOBaHUU OIOHOTO nu3 PesyJLTaTOR
BU3yaJuU3alluN; U/ U MOXeT OHITH KpoMe TOTO BHIIIOJIHEH c
BO3MOXHOCTEID OODecClleueHUAa IIpelCTaBJIEeHUSA OIOBelleHMA, CBA3aHHOTO C
paboTo¥ C yIUIeBOIOpOIaMM, Ha OCHOBaHUM OIHOTO U3 pPe3yJjbTaToB
BM3yaJuU3aluyM, pPe3yJIbTaTOB MOIeJIMPOBaHMA U JIOOOT'O COUYeTaHud U3
HUX . Habop MHCTPYKUUM MOXeT OBTb  BHIIOJHEH C  BOBMOXHOCTBLIO
obecrieueHmsa, IIPM MCIOJHEHUM IIPOLIeCCOPOM, BHIIOJHeHUS BTopou KT-
BU3yaJmMzauuu obpa3lla KepHa, BO3IEMCTBUA BTOPBIM  3aBOIHSIOMIMM
bimomooM Ha of6pasell KepHa OIHOBPEMEeHHO C BHIIOJIHeHMeM BTopoi KT-
BU3yaJmMz3auuu obpa3l3lla KepHa M CpPpaBHEHMA pPesyJIbTaTOB BU3yaJM3alluM
npu 3aBOOHAKINEM  QJIOUIE u BTOPOM  3aBOOHAKIEM  QJouIe oJs
onpenesyleHu DoJiee 20OeKTUBHOTO MOBHIIAKIIETO M3BJIeUEHHUE
YTJIEBOOOPOOOB QJIOMIA .

[114] CienyetT [IOHMMAaTh, uTo npenmecTBRylee ABJISEeTCH
INOOPOOHEIM OIIMCAHMEM TOJIBKO OIpPeIOelIeHHHX BapMaHTOB OCYIECTBJIEeHUA
M UTO MHOTOUMCIIEHHBEE WM3MEHEHMSI, MOIMOMKAIMM WM  aJlbTepPHaTUBEH
PaCKPBITHX BapMaHTOB OCYIEeCTBJIEHUSA MOTYT OHITH cIoeJIaHE B
COOTBETCTBMM C PaCKpPHTHEM, IpUBeIeHHEM B STOW 3adBKe, ez
OTCTYILJIIEHU A oT oBwveMa n3o00peTeHnd. ITozTOMYy npelmecTBYIIeS
ommMcaHMe He O03HadvaeT OoTI'paHMueHuda obbeMa u300peTeHMdA. TouHee,
obweM UB00peTeHMsa  oIpelejigeTcsda TOJBbKO OpularaeMom  QopMyJion
n3obpeTeHUsa M BKBUMBaJIeHTaMM ee. Kpome ToOTo, IOpennojlaraeTcs, 4YTO
CTPYKTYPHEH M T[PM3HaKM, pPeallM30BaHHHE B I[IpPeOCcTaBJIEHHBX [IpMMepax,
MOTYT OHTB WM3MEHEHH, [IEPETPYIIINPOBAaHH, 3aMeHEeHH, VICKJIIOUEHEHI,

[IOBTOPEHEH], OOBEeOVHEHE WM OOOAaBJIEHH OPYT K opyry. OmHako
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ClIieumaJimcTy B OaHHOM o08JIacTM TeXHUKM IJOJDKHO OHTH IIOHATHO, WTO
BOSMOXHEI MHOI'OUYMCJICHHEIE MO,JII/I(]_)T/[KB.LH/H/I 17 VMSMEeHEHNA K BaplaHTaM
oCcymeCTRBJIeHMA, OIIMCaHHEIM B 2TOM 3asgBke. Bce Takue MO,JII/I(]_)I/IKB.LU/H/I "
VISBMEeHEeHNMA InpenriojiaranTCcAa HaXoOoAmrMMrCc A B oOLeMe HacToAmeIro

n300peTeHUa, OIpemesigseMOM MpuilaTaeMoy GOopMyJIioN M300peTeHUd.
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$OPMYJIA MBOEPETEHHUA

1. Criocod oBpa3oBaHud nu MCIIOJIb30BAaHUA Pe3yJILTaTOR
BU3yaJIu3alun oBpa3siua KepHa npm padoTax C yTJieBoOmoponaMwu,
comepxXamui STallbl, Ha KOTOPHX:

noJydanT ofpasell KepHa, CBA3aHHBM C IIOO3eMHOM 00JacThio;

BHIIOJIHAKRT SAIOEPHYIK Mall'HUTHO-PE30OHAaHCHyK (AMP) BU3yalIn3aluio
obpasla KepHa njisa oBpasoraHuAa pesyJLTaToB AMP-BU3yaJIM3alun
obpaslla KepHa;

BEIIIOJIHAKT KOMILITEPHYI TOMOTPadUUIECKYI (KT) BU3YAJIU3allMD
oBpazila KepHa nJis obpazoBaHmA pPesyJbTaToOB KT-Busyamm3auum
oBpasla KepHa; u

BHBOIAT pPes3yJIbTaTH BU3yaJu3alun, npu 2TOM  pPes3YJIbTaTH
BU3yaJM3aluy colepXaT pe3yJbTaTe AMP-BU3yalu3aluM, pPe3yJbTaTH
KT-Busyammuzauuu u Jodoe coueTaHMe U3 HUX.

2. Cnoco6 mno n. 1, KpoMe TOTO CcoIepXxalui olpelesieHue
M3BJIeKaeMoT'0 M3 ob6pa3la KepHa QioMOa Ha OCHOBAHUM pPe3yJbTaTOoB
BU3yaJU3alluN .

3. Cnoco6 1o JjmoboMy OIOHOMYy M3 .. 1 ¥ 2, KpOMe TOIO
comepXxamuy oIpelejyleHMe pachpelejeHus HedTH, BOOE WM JIOOOTO
coueTaHMA M3 HUMX Ha OCHOBAHUM Pe3yJIbTaTOB BU3yaliM3allUM.

4., Crmoco®6 1no JmwodboMy OIOHOMY M3 II.II. 1-3, KpoMe TOTO
comepxamui olnpenesjieHre OIOHOT'O WMJIM HEeCKOJbKMX M3 KOJMUeCTBa IIop B
oBpazlle KepHa, paclhopelejieHMsa TIop B obpa3lle KepHa UM CcoIepXaHMA
[IOPp Ha OCHOBAHMM pPes3yJIbTaTOB BUIYaJIM3alNUM.

5. Crmoco®6 1no JmwodoMy OIOHOMY M3 II.II. 1-4, KpoMe TOTO
comepxamyi BO3IEeVCTBMe 3aBOIHALMMM QJoMIOM Ha ofOpasell KepHa
OOHOBPEMEHHO C BHMNOJHeHUeM KT-Buayaam3zaluum obpaslla KepHa WK
AMP-BU3YaJIU3aLIUNA .

6. Crnoco®6 mo m. 5, B KOTOPOM 3aBOIHAKIMM QJIOMI IpedCTaBJISeT
cobo¥ BOmOY.

7. Crnoco®6 mno m. 5, B KOTOPOM 3aBOOHAOMUNM QJIOMO ABJISeTCSA
[IOBHIIAKIIMM M3BJIEUEHME YTJIEBOINOPOIOB (JIIOMIOM.

8. Crmoco®6 1o JmwodoMy OIOHOMY M3 II.II. 5-7, KpoMe TOTO
comepXamui  BEIOJHeHMe BTopou KT-BuayalIuszauumM oOpas3lla KepHa;
BO3IelcTBUE BTOPBEM 3aBOIH SRIMM diror oM Ha oBbpazel KepHa
OOHOBPEMEHHO C BHIIOJIHeHMeM BTopo¥ KT-Bu3yaau3aluum obpaslla KepHa;
VM CpaBHeHMEe pPes3yJILTaTOB BuU3yaJlM3alluu, MMOJIYUYEHHEIX BO  BpeMs
BO3IeMCTBUA BaBOOHAMMM QJIIOMIOM M BTOPHM 3aBOOHAMYM (QJIIOMIOM IJIS
omnpenejyieHusd DoJiee S0OEeKRTUBHOTO MOBHINAKIIETO M3BJIeUEHHUE

YIVIEBOOOPOILOB OGJIoMma.
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9. Cnocot mno JgoboMy OIHOMY M3 II.II. 5-8, B KOTOPOM K
3aBOOHAKIEMY by noBaBJILT opucanky, KoTOpada obJyamaeT
n30MpPaTeJIbHOCTBID K YIJIeBOOOPOIaM OTHOCUTEJILHO BOIH OoJibile 5.

10. Cnoco6 mno JwobomMy OOHOMY ™3 I.m. 1-9, kpomMe TOTO
comepxamui OypeHMe CKBaXMHH »OJIS [DoJydeHusa obpas3lla KepHa U3
non3eMHOM oBJIacTH.

11. Cnoco6 mno JmoboMy OIOHOMYy 3 mn.mn. 1-10, KpoMe TOTO
comepXamyM¥ BHIIOJIHEHME MOIOEJIMPOBAaHMSA IIO0TOKa Ha OCHOBAaHUM OIHOTO
U3 pe3yJbTaTOBR BU3yalIM3allM.

12. Cmoco6 mno mn. 11, xpoMe TOTO COIepXalMl BHIIOJIHEHUE
paboTH C yIJIeBOOOpOOaMM Ha OCHOBAHMM OIHOTO M3 pPe3yJIbTaToB
BUBYaJIMU3aALUK, Pe3yJIbTaTOB MOOEIMPOBAHMA U JIOOOIO COoUeTaHud U3
HUX .

13. CucreMma BU3yalIM3alluM, coIepXxamasd:

6ok ofpaslla KepHa, CcoIepXaluy KOPpIyC UM MHOXEeCTBO KJAllaHOB,
B KOTOPOM Kopnyc ofpasyeT BHYTPEHHII O00JIaCThb, BHIIOJHEHHYID C
BOBMOXHOCTBI yIepXaHusa obpaslla KepHa, U MW30JUPYeT BHYTPEHHL
oBJlacTb OT BHENHUX YCJOBUM, ¥ B KOTOPOM MHOXECTBO KJIallaHOB
BHITIOJIHEHEL C BO3MOXHOCTLIO oOOeclleueHUI IIyTel IIoToka QJonIa Mexmoy

BHyTpeHHeIZ 0BJIaCTBI M BHEMNHMMM MeCTaMM 10 OTHOIEHUK K BHy’I‘peHHeﬁI

obJjlacTur;
cucTeMy SAIOepHOM MaTHMTHO-Pe3OHaHcHoOM  (SMP) BU3YyaJM3alulL,
BLIIIOJIHEHHYIO c BO3MOXHOCTLIO oBpasz3oBaHUAg pPesyJLTaToOB AMP-

BU3YyalMsaluumy obpa3lla KepHa B OJIOKe obpaslla KepHa;

cucTeMy KOMIILIOTEPHOM  ToMoTI'padmuueckom (KT) BU3yaJM3aluuu,
BEITIOJIHEHHYIO C BO3MOXHOCTEIO obpas3oBaHmUsA pPesyJLTaToOB KT-
BU3YValMsaluuy obpas3lla KepHa B OJIOKe obpaslla KepHa;

3arloMmMHaKiIee YCTPOMCTBO, BEBIIIOJIHEHHOE C BO3MOXHOCTBIO
COXpaHeHu4d PesyILETaToB BMU3yaJlMsaumum, rpu 3TOM Pe3yIIbTaTE
BU3yaiM3aluuM comepxaT pes3yabTaTeH AMP-BU3yaluMzaluu, pPe3yJibTaTH
KT-BusyaguszaluumM MU JioOoe CcOoueTaHMe M3 HUX;, U

MOHMTOP, BHIIOJIHEHHHM C BO3MOXHOCTBLIO OTOOpaxeHMI pPe3yJILTAaTOB
BU3yaJiM3allUK.

14. Cumcrema BUIyaIM3aluM IO II. 13, KpoMe TOT'O coIepxXalas
CHUCTeMy VYIpaBJIEHMA,  BHIIOJIHEHHYID C BO3MOXHOCTBK COeIMHEHUHA C
cucTemMmolm SMP-BM3yalM3aluM, cucTeMoM KT-BMI3yaJlM3aluM WMIX JIIOOBM
coueTaHMeM M3 HUX, IIpM STOM CHUCTeMa YyIpaBJIEHMHI BHIIOJIHEHA C
BO3MOXHOCTLIO yIpaBJIeHU A perucTpauuen pPes3yJLTaToOB AMP—
BU3YyalIMsaluy, pe3yJbTaToB KT-BUsyaaM3aluuy WM JIOOTO CcoueTaHMd

3 HUX.
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15. Cucrema BHUByaJIM3alMM IO II. 13, B KOTOpPOM cCHCTeMa
yhnpaBJIeHMSA KpPOMEe TOI'O BHIIOJIHEHA C BO3MOXHOCTBK PETYJIMPOBaHUSA
YCJIOBUV @OaBJIeHMS, BO3IEeMCTBUIO KOTOPHX oOpasell KepHa IIoIOBepTraeTcd
BO BpeMa obpasoBaHuUsAa PesyJIETaToB AMP-BU3yaJM3aln WU
obpasoBaHMUa pPes’yabTaToB KT-BU3yalM3aluM, TeMIepaTypPHHX YCJIOBUM,
BOBIEVNCTBUIO KOTOPHX oBpa3zel] KepHa oaBepraeTcsd BO BpeMsa
obpasoBaHuUAa PesyJILETaToOB AMP-Bu3yamM3almm I obpasoBaHuUA
pesyabTaToB KT-BUM3yaau3auuy WM JIOOOTO COUeTaHuAa U3 HUX.

16. Cucrema BuM3yaJdM3alMM IO II. 15, KpoMe TOT'O colepXalasd:

HaTpeBaTeJIbHEYM OJIOK, CBS3aHHEM C OJOKOM ofOpas3lla KepHa, Ipu
STOM HaTpeBaTeJIbHEM OJIOK BHIIOJHEH C BO3MOXHOCTBI COEeIMHEHUS C
OJIOKOM YyIpaBJIeHUSA W pelyJMpOBaHUA TeMIlepaType B 0OJioke ofpasla
KepHa; u

OaTumMK  TeMIlepaTypH, CBSABaHHEIN C HaTr'peBaTeJIbHEM OJIOKOM,
fijlokoM oOO6pa3lla KepHa WK JOBEM COUYeTaHMeM U3 HUX, IIpM 5STOM
OaTuMK TeMIlepaTypsl BEIIOJIHEH C BO3MOXHOCTBI WM3MepeHMI OaHHHX O
TeMIlepaType B BJloke oBbpas3lla KepHa U IepeldauM  OaHHHX 0
TeMIlepaType K OJIOKY VYIpaBJIEHUS, HarpeBaTeJIbHOMY OJIOKY WM JIHOOOMY
CoUeTaHM M3 HUX.

17. CucTemMa BURyaJlM3aluM IO JioOOMy OIHOMY M3 .. 15-16,
KpoOMe TOTO CcomepXalmasd:

BJIOK @OaBJIeHMs, CBSA3aHHEM C OJIOKOM ofOpaslla kKepHa, IIPpUM STOM
OJIOK IOaBJIEHMS BHIIOJJHEH C BO3MOXHOCTBI COeIMHeHMS C OJIOKOM
yIOpaBJIeHVS UM PeTryJIMPOBaHMA IaBJIeHUS B OJIoKe oOpaslla KepHa; "

OaTuMK  IOaBJIEHUSA, CBABaHHEM Cc OJIOKOM IaBJIeHUS, BJIOKOM
oBpazlla KepHa WM JOBM COUYeTaHMEeM M3 HUX, OPpM BSTOM JTaTUUK
OaBJIeHMSA BEHIIOJIHEH C BO3MOXHOCTBI WM3MepeHMS IOaHHBEIX O IOaBJIEHUM B
Bjoke ofbpaslla KepHa WM IepelauM OaHHEX O JaBJIeHMM K  OJIOKY
yhpaBJeHVa, OJOKY -OaBJIeHMS WM JIOOMYy COUEeTaHWUK M3 HUX.

18. CucrTeMa BHUIyaJM3aluuM 10 JwodoMy ojHoOMYy M3 1n.mo. 14-17,
KpoMe TOT'0 colepxXamasa OJOK 3aBOOHAKMETO OQIOMIa B COOOMEeHUM II0
Tekyuel cpene ¢ OJokoM ofpa3lla KepHa, OIpM 5ToM OJIOK 3aBOIHAKIETO
dJoMOa BHIIOJHEH C BO3BMOXHOCTBLIO BO3IeMCTBMA Ha ofpa3ell KepHa
3aBOIHAKIMM QJIOMIOM.

19. CucremMa BU3YyaJM3aln I10 . 18, B KOTOpOM BJIOK
3aBOIHAKIMETO QJIOMIOAa BHIIOJHEH C BO3MOXHOCTBI COeIMHEeHMS C OJIOKOM
ypaBJIEeHU A u yhpaBJIeHU I IIOTOKOM 3aBOOHAKMETO dironna BO
BHYTPEeHHIK 0OJlacTk OJioka obpaslla KepHa.

20. Cucrema nJis obpazoBaHUA pPes3yJbTaTOR BU3YyaJM3alun

oBpaslla KepHa, CBSI3aHHOTO C mom3eMHOM oBJlacThio, coepXxala#d:



57

injelelifYelole)o¥:
YCTPOMCTBO BBOIA B COEIMHEHWM C IIPOLEeCCOPOM M BHIIOJHEHHOE C
BOBMOXHOCTLI0 BBOJA MAHHEIX, CBABAHHBX C IIOO3EMHOM 00JIACTBHIO;
3aroMMHaKmee YCTPOMCTBO B COEOMHEHUM C [POLleCCOpoM, IIpu
STOM 3aloMMHaKIee YCTPOWCTBO CONEPXUT Ha®Oop MHCTPYKLMUNM, ¥ BSTOT
HaBop MHCTPYKUMM  BHIIOJJHEH C  BO3MOXHOCTBI oOecrnedeHMsa, IIpU
VCIIOJIHEHVM TIPOILIECCOPOM, W3OJUPOBaHMA ofpaslla KepHa, CBA3aHHOTO C

oI 3eMHOM o0JlaCcThiD, B CHUCTeMe BU3yaJM3aluM,; BHIIOJIHEHUSI HHepHOﬁ

MarHUMTHO-PEe30HaHCHOM (AMP) BU3Yyaln3aln obpasla KepHa oI
obpasopaHmAa pPe3yJbTaTOB SIMP-BU3yaIM3alUN obpaslua KepHa;
BHIIIOJIHEHM A KOMIILIOTEPHOM TOMOTpadruecKon (KT) BU3yaJM3allun

obpaslua KepHa 0JId oOpa30oBaHMUA  pPes3yJibTaTOB KT-BU3yaamMsalumu
oBpazslla KepHa; ¥ BHBOIA pPe3yJbTaTOB BHU3yaJlM3aluM, IIpU DTOM
pes3yJibTaTH BM3yaJM3aluy CcoepXaT pes3yJjbTaTe AMP-BusyaamM3aluy,
pesyibTaTe KT-BU3yalM3aluu U Jioboe coueTaHMe M3 HUX.

21. Cucrema 1o n. 20, B KOTOpoM Ha®op MHCTPYKLMM KpoMe TOI'O
BHIIOJIHEH C BO3MOXHOCTLID OOeClleueHMs, IIPpM MCIOJIHEHUM IIPOLLeCCOpOM,
olpernejieHusa ¢QJmonnoa, M3BJIeKaeMoOro M3 obpa3lla KepHa, Ha OCHOBAaHUU
PesyJbTaTOB BU3YyaJM3alUMA.

22. CucreMma 10 JmoboMy onmHoMy u3 1.mn. 20 m 21, B KOTOpPOM
Habop MHCTPYKLUUNM KPOME TOTO BHIIOJHEH C BO3MOXHOCTLIO oOeclleueHUs,
IpM MCIOJIHEHMM TIIPOlLIeCCOPOM, OIpeneJieHMsa pachpelejieHus HedTwH,
BOIOH WJIM JOOOT'O CodUeTaHMsa M3 HMX Ha OCHOBAHMM pPesyJIbTaTOB
BU3yaJMU3allN .

23. CucreMa 1o JmodoMy OIOHOMY U3 m.m. 20-22, B KOTOpOM Habop
MHCTPYKLUY KpoMe TOI'O BHIIOJHEH C BO3MOXHOCTLI obeclleueHUd, IIPU
VICIIOJIHEHMM I[IPOLIeCCOPOM, OIpelelJIeHMSa KOoJIMJYecTBa Iop B obOpa3le
KepHa, paclopenejleHusa TIop B oOpa3le KepHa, COoOepXaHMsa IIop Ha
OCHOBAaHMM Pe3yJIbTAaTOB BU3yaJM3aLUN.

24. Cucrema 1o JmoboMy oOHOMY M3 m.I. 20-23, B KOTOpoOM Hadop
MHCTPYKLUM KpoMe TOI'O BHIIOJHEH C BO3MOXHOCTLI obeclieueHUd, IIPU
VICIIOJIHEHMM  TIPOILIECCOPOM, BOBIEVCTBMUSA  3aBOOHALMMM  QJIIOMIOM  Ha
oBpazell KepHa OIHOBPEMEHHO C BHIIOJHeHMeM KT-Bu3yaamszauuy obpasla
KepHa wmwiu AMP-BUM3yaJiM3allUU.

25. Cucrema 1o JodbomMy omHOMY M3 m.m. 20-24, B KOTOpoM Hadop
VMHCTPYKLMM KpoOMe TOT'O BEHIIOJHEH C BO3MOXHOCTLI obeclieueHUd, IIPU
VICTIOJIHEHUM IpOoILIeCCOPOoM, BHIIIOJIHEHU A BTOpPOM KT-BU3yaamusalumn
obpaslla KepHa,; BO3IeMCTBMA BTOPHEIM 3aBOOHAKMMM OQJIOMIOM Ha obpasell
KepHa OIHOBPEeMeHHO C BHIIOJHeHMeM BTopoM KT-BuayaJIu3alum obdpa3z3lla

KepHay, n CPaBHEHNA pe3syJIETaToB BU3YyaJlMM3all Ipn 3aBOIJHAKIIEM
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bimouoe ¥ BTOPOM  3aBOOHAKIEM  QJmovIOe IJIsA  olpenejieHus  0Oojiee
50PEeKTUBHOTO [IOBHIIAKIET'O M3BJIeUeHMe YIJIEBONOPOLOB GJoMma.

26. Cucrema 1o JmwdboMy wm3 @n.m. 20-25, B kKoTopoM Habdop
VMHCTPYKLUMM KpoMe TOT'O BEHIIOJHEH C BO3MOXHOCTLI obeclieueHUda, IIpU
VICIIOJIHEHUM  IIPOLIECCOPOM, BHIIOJIHEHUSA  MOJIEJIMPOBaHMA IIOTOKa  Ha
OCHOBaHMM OIOHOT'O M3 Pe3yJIbTaTOB BU3yaJMU3alLlM.

27. Cucrema 10 . 26, B KOTOpOM Habop MHCTPYKLUNM KpoMe TOTO
BHIIOJIHEH C BO3MOXHOCTEBI OOECIIeueHMSs, IIPpM MCIOJIHEHUM IIPOLIeCCOPOM,
IpeICTaBJIEHMA OIORENeHMA, CBA3aHHOTO C paboToM C yIJIeBOOOpOoIaMwu,
Ha OCHOBaHMM OINHOTO M3 pe3yJbTaTOB BU3yalM3aluM, pPe3yJbTaToBb
MOIEeJIMPOBaHUA M JIOOOT'O COUeTaHUd M3 HUX.

IIo DOBEpPEeHHOCTHU
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