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UTEPATUBHAS CTOXACTUYECKASA CEUCMHUYECKAS UHBEPCUA

CChLIKY Ha POINCTBEHHBIE 3aIBKH

Hacrosimas 3asiBka npeTeHAyeT Ha NPUOPUTET NMPEABAPUTEIbHON NaTEHTHON
3assBku US 62/812633, nonanHoi B nareHTHoe BenomcTBo CIIIA 1 mapra 2019 r. mox
Ha3BaHHeM "HTepaTuBHas cTOXacTUYeCKas celicMUueckast UHBepCHUs", pacKpbITue
KOTOPOI MOJHOCTHIO BKJIIOYEHO B HACTOSLEE OMUCAHUE TOCPEACTBOM CCBUIKHU.

001acTh TEXHUKHU

B uesnom, nzobpereHrne OTHOCUTCS K 00JIaCTH aHalU3a CEHCMUYECKUX JaHHBIX U,
B YACTHOCTH, K HCITOJb30BAHUIO YCOBEPIIEHCTBOBAHHBIX METOAOB CTOXAaCTUYECKOH
CEeNCMHUYECKON NMHBEPCUU B MPOTHO3UPOBAHUHN CBOWCTB NPOAYKTUBHOTIO IJIaCTa
(OPOBI-KOJIEKTOPA).

YpoBeHb TEXHUKU

Hacrosmuii pasaen 3HAKOMUT YUTATENS C HEKOTOPBIMHU BONPOCAMHU U aCIEKTAMU
CYLIECTBYIOLIEr0 TEXHUYECKOr 0 YPOBHS, KOTOPbIE MOTYT OTHOCUTBLCS K Pa3JIUYHBIM
0COOEHHOCTSIM HACTOSAIETO H300peTEeHNUsI, OIUCHIBAEMbIM W/UIIH 3asIBJICHHBIM HIXKE.
IIpencraBnisieTcs, YTO HACTOsILIEE PACCMOTPEeHHE OyeT MOJe3HO AJIs O3HAKOMIICHHS
quTaTeNs ¢ HHPOpMALUeld Mo mpeaMeTy u300peTeHns u obecnedyuT ayduiee
NOHMUMAaHHE PAa3JIUYHBIX 0COOEHHOCTEeH HacTosmero n3ooperenus. COOTBETCTBEHHO,
naHHasg MHGOpPMALUs AOJKHA BOCIIPHHIMATHCS HMEHHO C 3TOH TOUKHU 3PEHUS, a He
KaK OMUCAaHUE AOCTUXKEHUN YPOBHS TEXHUKHU.

CeiicMuueckas pa3Befka BKJIIOYAET FreHEPUPOBAHUE N300paKEHUS WU KaPThI
MOANOBEPXHOCTHOM 30HBI 3€MJIH MOCPEICTBOM OTIIPABKU B I€OJIOTHYECKYIO Cpeay
3BYKOBOM SHEPIrUHU U 3aMHUCH aKyCTUYECKUX 3XO-CUTHAJIOB, BO3BPAILAIO LUXCS OT
CJIOEB MOPOABI B MOANOBEPXHOCTHOM 30He. B mpouecce celicMUUECKONU pa3BEeaKH,
HMCTOYHUK SHEPrUM NMOMELIAETCs B Pa3IMUHble MECTa Ha MOBEPXHOCTHU 3€MJIU UIU HaJ
Hel B 00JacTH, Iie MOTYT HaxXOJIHUThCS 3aieXu yrieronoponos. [Ipu kaxnoi
AKTUBU3aLlM1 UCTOYHHUKA, OH F€HEPUPYET CEHCMUYECKUI CUTHAJ, KOTOPBIN
pacnpoCTpaHAKTCSA BHU3 NOJ 3eMiieil, oTpaxaercs U, IpU BO3BPAIIEHUHN
3aIMUCBHIBAETCS C UCIIOJIB30BAHUEM OJHOIO UJH 00Jiee MPUEMHHUKOB, PaCIIOJIOKEHHBIX

Ha MOANOBEPXHOCTHOM 30HE 3eMJIU WU HAJ Hel. 3aperucTpUpPOBaHHbIE IPUEMHUKAMHU
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celiCMHUYeCKHEe TaHHbIE 1ajie€ MOTYT OBbITh MCIIOJb30BAaHbI AJIS1 CO3AAHUS U300pakeHHs
WU PO HIIST COOTBETCTBYIOLIEH MOAMOBEPXHOCTHON 30HBI.

[TapannenpHO ¢ cO3aHNEM U300paskeHHs WU NPoQHIs NOANOBEPXHOCTHON
30HBI, UCTIOJIb3YETCsl OOBEIUHEeHNE MEeTPOPU3NUECKUX NaHHBIX (HapUMep, JaHHBIX,
OTHOCSIIHUXCS K PU3HYECKUM CBOWCTBAM MOPOABI /MU XUMUYECKIM CBOMCTBAM
NOPOJIbI, BKJIIOYAsl JaHHbIE, OTHOCAIIUECS K B3AaUMOJEHCTBUIO MOPOJbI C TEKYUUMU
cpenaMu), CeCMUUECKUX JAaHHBIX H/WUJIU T€0JIOTHYeCKOW HHOOPMAIIUH IS
BbIpa0aTHIBAHUS OLEHOK CBONCTB MPOAYKTUBHOTO IJIACTA UJIU JJIs1 ONpPeaeIeHHs
XapaKTePUCTUK MPOAYKTHUBHOIO IUIACTA. DTH OLEHKH U OMHUCAHUE XapPaKTEPUCTHK
UTrparoT OONBIIYIO POJIBb B CEHICMUYECKOM aHaNINU3€e U pacmudpoBke CBONCTB
NPOAYKTHBHOTO ropu3oHTa. OMHUM U3 METOIOB IMPOTHO3UPOBAHUS CBOWCTB
NPOAYKTHBHOIO IJIACTA WUJIU JUISI ONIPEAENICHHUS €r0 XapaKTePUCTHK SBISETCS
CTOXAaCTHYECKasi HHBEPCHS, TO3TOMY YCOBEPLICHCTBOBAHHUE 3TOI'0 METOA
NPEACTABISAETCS JKETATEIbHBIM.

Cy1iuHoCTh U300peTeHust

Huxe NPpUBOAUTCHA KPATKOEC U3JIOKEHUEC CYILIECTBA PACKPBITHIX 30€CH HEKOTOPbBIX
BAapHUAHTOB OCYLICCTBJIICHUS. Cne):[yeT HUMCTDb B BUAY, UTO NPUBOAUMBIC OCO6eHHOCTI/I
CJIYKAaT B KAa4E€CTBC KPATKOI'0O U3JIOXKCHUS CYLIECTBA 3TUX KOHKPECTHBIX BAPUAHTOB
OCYLIECTBJICHUS U HE MpeAHA3HAYEHBI U1 OTPAaHUYEHUs 00JaCTH NMPUTIA3AHHHI
packpbITus. B nefcTBUTEIBHOCTH, HACTOSIIEE PACKPBITHE MOJKET OXBATHIBATh
pasnu4yHble 0OCOOEHHOCTH, KOTOPbIE MOTYT OBbITh U HE YIIOMSHYTHI HIXKE.

OmnpeneneHne XapakKTEPUCTHK MPOIYKTHBHOIO TJIACTa U/HJIH TPOIYyKTHBHOTO
rOpUu30oHTa NPECANMOYTUTCIBbHO UCIIOJb30BATh MPHU NPOCKTHUPOBAHHUU CKBAXXWHBI, OHCHKE
3amacoB, MOJEIUPOBAHUH IACTA-KOJIEKTOpA, aJalTallid MOAEIH K HCTOPUHU TJIacTa
MEeCTOPOXKIEHUsS U MPOTHO3UpOBaHus, U T.4. Kak 6oynee moapoOHO OMUCAHO HUXKE,
COTJIACHO OHOMY MOJAXOAY, MOKHO MOMBITATHCS OMPEAETUTh XapaKTePUCTUKH
NPOAYKTHBHOIO IJIACTA W/WJIU MPOAYKTUBHOTO rOPU30HTA, CHavala nmojy4us/coOpas
HeKOTOprfI O6’beM CKBAXHMHHBIX JAaHHBIX C MOCIECAYHOIUM UCITOJIb30BAHHUEM 3THUX
CKBAXMHHBIX JaHHBIX OJId TCHCPUPOBAHUMA OI[HOI\/'I nin 60.]'[66 IICEBAOCKBAXHH.
CxBaKUHHbBIE JAaHHBIE MOTYT COOTBETCTBOBATDH CeﬁCMOFpaMMaM, MOJIYYCHHBIM IIPpU
peanbHOM OypeHHUH B MOANOBEPXHOCTHON 30HE OAHOM Miu Oosiee OYypPOBBIX CKBAXKHH.
Kak 6onee mogpobHO onucaHo HHUXKe, mociie coopa/mpruemMa OrpaHUUYEeHHOTO
KOJINYECTBA JAaHHBIX O peaJ’IbHOfI CKBAXHWHEC, OTHOCAIINXCA K OFpaHI/I‘{eHHOﬁ jomanu

NOATIOBEPXHOCTHOH 30HBI, MOTYT OBITh pa3paboTaHbI ICEBIOCKBAXKUHBI, OCHOBAHHBIE
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Ha 3THX CKBAXXMHHBIX AaHHBIX. [lox nceBaockBa)kmHAMH OOBIMHO MTOHUMAKOTCS
MOJAEINPOBAHHBIE CKBAXXUHBI, IOCPEACTBOM KOTOPBIX J€JIA€TCs MOMBITKA BCECTOPOHHE
NpEeACTaBUTh CBOIMCTBA APYrux obiacTei MOANOBEPXHOCTHON 30HBI (17151 KOTOPBIX €Ile
He OblTH coOpaHbl peabHble CKBAXXUHHbIE TaHHBIE), HA OCHOBE OTPAHHYEHHOTO
o0beMa CKBaXMHHBIX JaHHBIX, PAKTUIECKU COOPAHHBIX/TIOJNYYEHHbIX HA
OTpaHUYEHHOMW IUIOMAAN MOAOBEPXHOCTHOH 30Hb. OnHAKO, B CHUIIY IpHUUHH, OoJee
noaApoOHO OMUCAHHBIX HUXKE, TeHEPUPOBAHHBIE NCEBIOCKBAKHHBI HE 00s3aTEeIbHO
NPaBHJIbHO M UCYEPIBIBAIOIIE OTPAXKAOT CBONCTBA MOAMOBEPXHOCTHOM 30HBI.
ITosToMmy, nis onpeneneHust TOro, HACKOJIbKO M'eHEPUPOBAHHBIE NCEBIOCKBAK UHBI
NPaBHJIBHO OTPAKAOT BCIO COBOKYIHOCTh CBOHCTB, KAKUM-JTHOO OOBIYHBIM CIIOCOOOM
ompeaeeHNs] XapaKTePUCTUK MPOAYKTUBHOTO IUIACTAa MOTYT OBITh HE3aBUCHMO
coOpaHbI/TIONy4YeHbl CEICMUYECKUEe TaHHbIE, OTHOCSIINECS K MOAMOBEPXHOCTHON 30HE,
MIOCJI€ Yero MOKET OBITh MPOBEAEHO COMOCTABJIEHHE HE3aBUCHMO COOpaHHBIX
CEHCMUYECKHX TAHHBIX C PE3yJIbTaTaMH, NOKa3aHHbIMU TICEBAOCKBAKMHAMH (TIE
NICEBAOCKBAXKMHBI OBLIIM CO3/1aHBI UCKIIOYUTEIBbHO HA OCHOBE CKBAKMHHBIX JTaHHBIX ).
Ecnu pesynbraTsl, onpeeneHHble Ha OCHOBE NICEBJOCKBAaXXKNUHbBI, COOTBETCTBYIOT
HE3aBHCUMO COOpaHHBIM CEHCMHUYECKHUM JNaHHBIM, TO A€JAeTCs BBIBOJ, YTO CO3AaHHAs
OOBIYHBIMH CITOCOOAMH MCEBAOCKBAXHUHA C OOJbINON BEPOATHOCTHIO TOYHO OTPaKaeT
CBOMCTBA MOJANOBEPXHOCTHOU 30HBI.

B onHoMm munu Oosee BapuaHTax OCYIIECTBJIEHUS HACTOSLIEr0 H300peTeHus
MOJKeT OBITh HCIOJIB30BAH METOJ|, UMEHYEMBbIil OTHOMEPHON CTOXAaCTHYECKOM
unBepcueirt (ODiSI — ot anrn. one dimensional stochastic inversion), 1Jist CpaBHEHHs
OOJIBIIOrO YHCIIa TICEBIOCKBAKIH C peabHBIMH CEHCMUUYECKUMU NaHHbIMU. [Ipu
ucnonb3zoanuu ODiSI, B ogHOM min Oosiee BapuaHTaxX OCYIIECTBICHUS] MOXKHO
CONOCTaBUTH OOJIBIIOE YUCIO CTOXACTUYECKH MOAEIUPOBAHHBIX OHOMEpHBIX (1D)
cTpaturpaduueckux npoduiei ¢ pearbHbiMU ceficMorpamMamu. C HCTIOJIB30BAHUEM
ODiSI moxuHO monyunts 3D MaccuBBI TaHHBIX CBOMCTB MPOAYKTHUBHOTO IJIACTA H
CBSI3aHHBIX C HUIMHU HEONpeaelIeHHOCTeH (Hanpumep, 00beMbl HEOTIPEAEIEHHOCTH).
Kak 6onee mogpoOHO OMHUCaHO HUXKE, METOJl CTOXaCTHUYECKOW HHBEPCH U, TPUMEPOM
kotoporo ciayxut ODiSI, MokeT BKIOUATh MPHEMBbI, OCHOBAHHBIE Ha pa3pabOTaHHON
MoJb30BaTeieM MaTpule BeposTHocTel nepexona (TPM — ot anra. transition
probability matrix) ns reHepupOBaHHS peaau3aluii TPOAYKTUBHOIO IIACTA.

Kak moka3aHo BbIllle, TeHEPUPOBAHHbBIE TICEBAOCKBAXKMHBI HEe 00A3aTEJIbHO TOUYHO

OTPaxkaroT BO BCEH MOJHOTE CBONCTBA MOANOBEPXHOCTHON 30HBI, KOTOPYIO 3TH
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NCEBJOCKBAKMUHBI TOJKHBI IPeACTaBIATh. ONHON U3 NPUUMH MOJYYEHUS] HETOYHBIX
pe3ynbTaToB NpHu ucnoiab3oBaHuu Metonuku ODiSI aBasercs o, uto
NICEeBJOCKBAXXHUHBI TEHEPUPYIOTCS HA OCHOBE MATPUILbl BEPOSATHOCTEN nepexonaa
(TPM), xotopast MoxeT ObITh moaBepskeHa omudkam. Hanpumep, TPM moxeT ObITH
BbIOpaHa/onpeesieHa mojb30BaTesieM, a OmndKa MOIb30BaATENIs] MOXKET BHOCUTD
omn6ku B TPM. B kauecTBe apyroro npumepa, MOTYT ObITh HEH3BE€CTHBI TOUHbIE
BeanunHbel TPM. Ilpu 5TOM ecnu npu reHepupOBaHUU MCEBAOCKBAXUH UCIONB3YIOTCS
TPM, conep:kammue OMUOKH, MOJYYAOTCSA TCEBIOCKBAKIHBI C OIITMOKAMH, U 3TH
omHnOOYHBIEC TICEBAOCKBAKHHBI HEMPABUIBHO OTPAXKAKT CBOMCTBA COOTBETCTBYIOLIEH
NOATIOBEPXHOCTHOH 30HbI. COOTBETCTBEHHO, OmHOKH B BbIOpaHHOH TPM moryT
MOBJIMATH HA MOCJEAYIOLIee NPOEKTUPOBAHNE CKBAXKUHBI, OLIEHKY 3aI1acoB,
MOJ€IMPOBAaHUE IJIaCTa-KOJJIEKTOPA, OIpe/esieHUe MapaMeTPOB NPOAYKTHUBHOTO
I1acTa M T.J. O NPOAYKTUBHOMY TOPU30HTY UiH miacty. Takum oOpasowm,
KEJATEJbHO CO3/1aTh TEXHUUECKHE CPENICTBA, B KOTOPBIX NPEoAoIeHa mpodiemMa
omnbok B BeiOope/paszpadorke TPM monb3oBarenem. Kpome Toro, cienyeTt 3aMeTHTb,
YTO Takas e npodiaeMa CyIecTBYeT U MPH UCIOJb30BAHUN MHOIOMEPHON
CTOXACTUYECKON nHBepcHuu. IIpu 5TOM onucaHHBIN 37€Ch CIOCO0 NOMOIHUTENBHO
CrocOOCTBYET CHHKEHHUIO CYyOBEKTHBHOCTH B MPENOCTaBIsIeMOM ojib3oBateaeM TPM
B MECTax, O KOTOPbIX OTCYTCTBYET HajaexHas JuTorpadpudeckas napopmanus. B
CIeNVIOMUX Jajiee pa3aenax, rae B kauecTse npumepa npusoautcs ODiSI, craner
HOHSITHO, YTO TaKHe e CIOCOObl IPUMEHNUMBI TAKXKe U NMPU UCIIOJIb30BAHUH
MHOTOMapaMeTPUIECKON (MHOTOMEPHOM) CTOXaCTUYECKONW HHBEPCHH.

Kpartkoe omnucanue ueprexen

Paznuunrbie 0COOEHHOCTH HACTOSIIErO PACKPbITUs OynyT OoJiee MOHATHBI IPU
O3HAKOMJICHUHU C IPUBEAEHHBIM Jajiee MoaApOOHBIM ONMMCAHUEM H CChIIKAMU HA
YepPTEKU, Ha KOTOPBIX:

Ha ¢ur. 1 mpencrasieHa OJIOK-CXeMa Pa3IMYHbIX MPOLECCOB, KOTOPbIE MOTYT
OBITh OCYIIECTBJIEHBI HA OCHOBE aHAJIN3a CEHCMUYECKHUX NaHHBIX, MMOJYyYEHHBIX
MOCPEACTBOM CUCTEMbBI CECMUYECKON Pa3BEIKH,

Ha ¢ur. 2 mokazaHa CUCTEMa MOPCKOU CHEMKH B MOPCKHX YCJIOBHUSX;

Ha ¢ur. 3 mokazaHa CUCTEMa HA3€MHOW ChEMKH B HA3€MHBIX yCIOBHSIX;

Ha ¢ur. 4 npencrapieHa BEIYUCIUTEIbHAS CUCTEMA, KOTOPAst MOXKET BBIIOIHSATH

ONMMCAaHHBIC 3A€CH ONI€palliid Ha OCHOBEC HAaHHBIX MOJYYCHHBIX CHUCTEMOM MOpCKOﬁ
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CBEMKH, MOKa3aHHON Ha (UTr. 2, U/ MU CUCTEMON Ha3eMHON ChEeMKH, MOKa3aHHOW Ha
¢ur. 3;

Ha ur. 5 mpencrasieHa rpadguIecKkoe MpencTaBieHrne crnocoda, peajln3yruero
nepByto Meroauky ODiSI;

Ha ¢ur. 6 npencrasieHa rpaguUeckoe MpeacTaBjIeHHe BApUAHTA OCY LIECTBIICHHUS
crocoba, peanusyouiero BTopyto meroauky ODiSI;

Ha ur. 7 npencrasiieHa rpaduuecKoe NMPencTaBieHue BapUuaHTa OCY EeCTBICHUS
crocoba, peanusyromero TpeTbio Metonuky ODiSI.

HOHDO6HOG ONHMCAHNE KOHKPETHLIX BAPHUAHTOB OCYIIECTBJIICHUA I/ISO6DeTeHI/I$I

Huke mpuBOAUTCS OMUCAHUE OJHOTO UK OOJiee YaCTHBIX BAPHUAHTOB
OCYILIECTBJICHUS. B cTpemMieHUn aTh KPaTKOe OMUCAHUE S3TUX BaAPUAHTOB
OCYILIECTBJICHHS] B HACTOSILIEM ONMUCAHUU MPUBOAATCS HE BCE MPU3HAKU MPAKTUUECKON
peanusanuu. CienyeT MOHUMATh, YTO pa3paboTka NOOO0H Takoil MpakTUYECKOM
peanu3anuy, Kak B JIOOOM MHKEHEPHOM MPOEKTE, TaK M B ONBITHO-KOHCTPYKTOPCKOMU
pabore, st JOCTHKEHUSI KOHKPETHBIX IeJieil paspadoTku TpedyeT perneHus
MHOTOUYHCJICHHBbIX CIeUU(UIHBIX IJIs peain3alny 3aa4, HapuMmep, coOIoneHne
Pa3JIMYHBIX CUCTEMHBIX MU KOMMEPUYECKUX OTPAaHUUYEHHUN, KOTOPBHIE MOTYT MEHATHCS
OT OJHOTO HCIOJIHEHUS K pyromy. bosee Toro, cieayer moHUMAaTh, YTO MOJOOHBIE
OTNBITHO-KOHCTPYKTOPCKHE Pa3paboTKU MOTYT ObITh CIOKHBIMHU H
NPOJOJIKUTEIBHBIMY, HO MPU 3TOM OyAYyT MpencTaBisiTh coO0i CTaHAapTHBIN Habop
MPOLIECCOB KOHCTPYUPOBAHUSI, U3TOTOBJIEHUS, MACCOBOTO POU3BOACTBA,
OCYLIECTBJISIEMBIX CIELHATNCTAMHU, O3HAKOMUBIIMUMHUCS C HACTOSLIUM PACKPBITUEM.

BHauajne cienyer OTMETUTD, YTO CeHCMUYECKHEe NTaHHBIE MOTYT ObITh MOJIYYEHBI
C UCIMOJIb30BAHHEM OOJIBIIOrO YUCJIA PA3HBIX CHCTEM U CIIOCOOOB CeHCMUYECKOH
pa3BedKH, IBa U3 KOTOPBIX PACCMOTPEHBI CO CChUIKOM Ha ¢ur. 2 u 3. BHe
3aBHCHMOCTH OT MCIOJB30BAHHOTO criocoba cbopa ceiCMUYECKUX NaHHBIX, MOCIe
TOTO, KaK JAHHBIC MOJIYYEHBI, BBIYUCIUTENbHAS CUCTEMA MOXKET MPOBECTU aHAIU3
3TUX JNAHHBIX U MOXET MCIOJIb30BATh PE3YJIbTAThl AaHAJIN3A CEMCMUYECKUX JaHHBIX
(HampuMmep, celicMOrpaMMBbl, KapTy TreOJIOTHYECKUX MPOAYKTOBBIX TOPU3OHTOB H T.1I.)
IJIsT BBITIOJIHEHHS] PA3JIMYHBIX OMepaluii B 00JIaCTU pa3BeAKH yrIEBOAOPOAOB U
npou3BOACTBeHHOU chepe. Hanpumep, Ha ¢ur. 1 mokasana 6iokx-cxema crocoda 10,
pacKpbIBaOIIast Pa3JUYHBIE TPOLECCHI, KOTOPbIE MOTYT OBITh IPOBEIEHBI HA OCHOBE

aHaJIN3a MOJIYYeHHBIX CEMCMUYECKHUX JNaHHBIX. XOTs omucaHue crnocoba 10
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NPUBOAUTCS B ONPEEIEHHOM NOpPsAKe, CleAyeT UMETh B BUY, YTO OCYILECTBIECHUE
criocoba 10 MOkeT mpOBOAUTHCA B JIIOOOM MOAXOASLIEM NOPSAKE.

Ha ¢ur. 1, B mare 12, Ha 0OCHOBe aHANN3a CECMUYECKUX AJAHHBIX MOTYT OBITh
OIpeleIeHbl MECTONOJIOXKEHHUsI U CBOMCTBA MECTOPOXAEHUN YIiIeBOJOPOJAOB B
NOATIOBEPXHOCTHOH 30He 3eMJIH, aCCOLIMUPOBAHHbBIE C COOTBETCTBYIOLIEH
CEMICMHYECKON CbeMKON. B 0THOM BapuaHTe OCYIIECTBJIEHUS, CEICMUYECKHE JaHHbIE
MOTYT OBITh MOJBEPTHYTHI AHAIHU3Y I TOCTPOCHUS KaPThl MJIM POPUIIS,
WUTIOCTPUPYIOIIETO Pa3IMYHbIe Te0JoTHIYecKrue GopMaLi B TOATIOBEPXHOCTHOMN
30He. Ha ocHOBe ueHTH()ULIUPOBAHHBIX MECTOIOJOXKEHHUI U CBONUCTB
MECTOPOKIECHUH yIIIeBOIOPOAOB, B mare 14 MoryT ObITh UCCJIETOBAHBI ONPEIeTIeHHbIE
MeCTa UJIM YacCTU MOJANOBEPXHOCTHOHN 30HBL. J[pyruMH ClIOBaMH, OpraHu3aluu,
3aHUMaroILHecs pa3BeIKON yrieBoJOpOI0B, MOTYT UCIOJb30BATh MECTONONIOKEHUS
MECTOPOKAECHUH yIIeBOIOPOAOB I BEIOOPA HAa TOBEPXHOCTH MOANOBEPXHOCTHOM
30HBI YUaCTKOB 1Jis1 OypoBeIx pador. IIpu 3TOM opraHusanuu, NpoOBOISAIIHE Pa3BEIKY
yIJI€BOAOPOAOB, MOTYT MCIOJb30BaTh MECTOIOJIOKEHUS U CBOIICTBA MECTOPOKAECHUN
yIJI€BOAOPOAOB, U COOTBETCTBYIOUIUX MOKPBHIBAKOIIMX MOPOJ ISl ONpeAeeHUs] TPACCHI
OypeHus, napamMeTpoB OypeHHs U T.A.

ITocne Toro, kak pa3peoYHOE 00OPYAOBaHHE ObUIO YCTAHOBJIEHO B IpeaeIax
MOAMNOBEPXHOCTHOU 30HBI, HAa Ware 16 yriueBogopoabl, XpaHALIUECS B MECTOPOXKAECHUU
YIJIEBOJOPOAOB, MOTYT OBbITh TOOBITH Yepe3 CKBAKUHbI €CTECTBEHHOTO
(bOHTaHUPOBAaHUS, CKBAXKHHBI C MEXaHU3UPOBAHHON noObIYe u T.1. Ha mare 18
nOOBITHIE YTII€BOJOPOIBI MOTYT TPAHCHIOPTHPOBATHCS HA He(TeneperoHHbIe 3aBObI U
Ip., MOCPENCTBOM TPAHCIOPTHBIX CPeAcTB, TpybonpoBoaos u ap. Ha mare 20,
n00BITHIE YIIIEBOAOPOIBI MOTYT OBITh TOABEPTHYTH 00pabOTKe MOCPEICTBOM
pa3IMYHBIX MPOLECCOB NMepepaboTKH A MOJYYEHUs Pa3HbIX TPOAYKTOB,
UCTIONB3YIOIIUX YII€BOAOPOABL.

Crnenyet 3aMeTHTh, YTO MPOIECCHI, PACCMOTPEHHBIE CO CChUIKON Ha crocod 10,
MOTYT BKJIIOUATh APYTUe MOIXOMSAIHE MPOLECCHl, KOTOPbIE MOTYT OBITh OCHOBAHBI Ha
pPacmnooXeHUU U CBONHCTBAX MECTOPOKIEHUN yIIeBOAOPOAOB, ONpenesieMbIX
CEHCMUYECKUMHU JaHHBIMHU, COOpaHHBIMU MMOCPEACTBOM OJHOM MU OOJbIIe
ceficCMUYeCKHX CbeMOK. Hy>KHO MOHUMATh, YTO CaMu 1O cede ONMUCAaHHBIE BbIIIE
MpOLECCHl HE NMPEAINOaranT CyLeCTBOBAHUE UCUEPIIbIBAIOLIErO NEePEUHs MPOLECCOB,
KOTOpPbIE MOTYT OBbITh BBIMTOJHEHBI MIOCJE ONPEEIeHUs] PACIIONI0KEHUH U CBOMCTB

MECTOPOXKIAECHUH YIIE€BOAOPOAOB B MOANOBEPXHOCTHON 30HE.
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C y4eToM CKa3aHHOro, paCCMOTPUM Ha QUTr. 2 CXEMAaTUUYECKYIO AUATPAMMY
cuctemMbl 22 MOPCKOHM ChEMKH (Harmpumep, B codeTanuu ¢ marom 12 Ha dur. 1),
KOTOpast MOXKET ObITh UCIOJb30BaHa 115 cOOpa CeHCMUYECKUX JaHHBIX (Harpumep,
BPEMEHHbIX JUAarpaMM), OTHOCSILIUXCS K OANOBEPXHOCTHON 30HE 3€MJIM B MOPCKOI
akBaTopuu. Boob1e, Mmopckas ceficMuueckast CbeMKa, UCMOIb3yomas cucremy 22
MOPCKOH CBEMKH, MOXKET MPOBOAUTHCS B OKeaHe 24 UM IPpyroM BOJHOM MAacCCHUBE Haj
MOANOBEPXHOCTHON 30HOM 26 3emMun, Jexaliei mog MOpCKUM THOM 28.

Cuctema 22 MOpPCKOW ChEMKH MOXKET BKJIIOYATh CyaHO 30, oguH mwin 6osee
CeMCMHUYECKNX UCTOYHHUKOB 32, MOPCKOI ceiicMOopa3BenouHbIl kadesb (CeHcMOKOCY)
34, onun unu 6onee (CENCMUYECKHX ) TPUEMHHUKOB 36 u/miu npyroe odopynoBaHue,
KOTOPO€ MOJKET OBITh MOJIE3HBIM B COOpe CeHCMUUECKNX U300pakeHUMH,
NpPEeACTaBISAIOLUX T'€0JOrHYecKre TOPU30OHTHI B OANOBEPXHOCTHOH 30He 26 3eMin.
Cynno 30 mosker OyKCHpOBaTh CelicMUUEeCKHI UCTOUHUK(-H) 32 (Hanmpumep, peueTKy
NHEBMATHYECKUX MyLIEK) KOTOPasi MOXKET T'€HEPUPOBATh YHEPTHUI0, HATIPUMED,
aKyCTHYECKHe BOJHBI (Hampumep, celicMruieckue Kojaedanus ), HanmpaBJIeHHbIE HA
mopckoe aHo 28. Cynuo 30 Takke MOKEeT OyKCHPOBATh CEHCMOKOCY 34, UMEIOIIYIO
npueMHUK 36 (Hanpumep, ruipodOHbI), KOTOPblE MOTYT NIPUHUMATh CECMHUYECKUE
KoJie0aHus, MPEeACTABIAIOIINE SHEPTHIO BBIXOAHBIX KOJeOaHUNH CeHCMUYECKOTo
ucTouyHuka(-oB) 32 mocie UX OTPAKEHUH OT Pa3IMYHBIX T'€0JIOTHUECKUX 00Opa3oBaHUM
(Hampumep, CONSAHBIX KYIOJOB, Pa3pbIBOB, CKJIAOK U T.J.) B MOJANOBEPXHOCTHON 30HE
26. KpoMe TOro, XoTsi ONMCaHHasi cucteMa 22 MOPCKOM CbEMKHU BKJIOYAET OAUH
ceificMuyeckuii uCTOYHUK 32 (Ha ¢ur. 2 n3o0pakeHHbIN B BUE€ PEMIETKH BO3YIIHBIX
NyIlleK) ¥ OAUH npueMHHK 36 (Ha ¢ur. 2 mpeacTaBIeHHBII B BUIE TPYIIIIbI
ruapooHOB), CAeayEeT UMETh B BUIY, YTO CHCTeMA 22 MOPCKOH ChbEMKH MOXKET
BKJIFOYATh OOJIBIIOE YUCJIO CEHCMUYECKUX UCTOYHUKOB 32 U 0OJbIIOE YUCITO
NPUEMHHUKOB 36. AHAaJOTUYHO, XOTSl OMHCAaHHasA cucTemMa 22 MOPCKON ChbeMKH
BKJIFOYAET OJUH MOPCKOU celicMopa3Beno4YHbIN kabeab 34, HAIO UMETh B BUIY, YTO
cuctemMa 22 MOPCKOW ChEMKH MOJKET BKJIIOYATh OOJbINOE YHCIO CEHCMOPa3BEIOYHBIX
kabeneli, ananornuHbIx kabenro 34. Kpome Toro, nononHuTenpHble cyaa 30 MoryT
MMETh JONOJHUTEIbHbIE CECMUYECKUE UCTOUHUKHU 32, CEHCMOKOCH 34 U Ap., AJs
paboThl cucTeMbl 22 MOPCKOH ChEMKH.

Ha ¢wur. 3 npencrasiena guarpaMma Ha3eMHOW CHCTEMBbI 38 HA3eMHOUN ChEMKH
(Hampumep, OJI8 UCHOJIb30BAHUS B COUETAHMH ¢ maroMm 12 Ha ¢ur. 1), koTropas MoXxKeT

OBITH UCIIOJIb30BaHA AJIA MMOJIYYC€HUA I/IH(I)OpMaLII/II/I, OTHOCSIH_IGI\/'ICH K
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MOJAMOBEPXHOCTHON 30HE 26 3eMuin [Jisi HeMOpckux ycaoBuid. Cucrema 38 HazeMHON
CBEMKH MOXKET BKJIOYaTh HA3€MHBIA CEUCMUUYECKUN UCTOYHUK 40 U HA3E€MHBIN
npueMHuK 44. B HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHUs, CUCTEMA 38 HA3€MHON
CBEMKH MOXKET BKJIFOYATh OOJIBIIOE YUCJIO HA3EMHBIX CEHCMUYECKUX UCTOUYHUKOB 40 U
onuH min OoJjiee Ha3eMHBIX TpeeMHHUKOB 44 u 46. Jlns neneil pacCMOTpeHHUsI, CUCTEMa
38 Ha3eMHOW CbEMKHU BKJIKOYAET Ha3€MHBbIH CeliCMUYEeCKUil uCTOUYHUK 40 U nBa
Ha3eMHbIX npueMHuka 44 u 46. Hazemubiil ceficMuueckuii ucrounuk 40 (Hanpumep,
celicCMUYeCKHil BUOPATOpP) MOKET OBITH PACIIONIOKEH HAa MOBEPXHOCTH 42 3eMiiu Hax
HCCIIElyEMOM MOANMOBEPXHOCTHOM 30HO0M 26. HazeMHblil ceficMuueckuii UCTOYHUK 40
MOKET FeHEPUPOBATH SHEPTHIO (HAIPUMEDP, AKYCTUUECKUE BOJHBI, CEHCMUYECKUE
KoJie0aHus), HAMpaBJIEHHbIE HA MOAMOBEPXHOCTHYIO 30HY 26 3emuu. I[lpu nocTukeHnn
Pa3IMYHBIX T€OJIOTHUECKUX 00pa3oBaHUi (HampuMep, COJISTHBIX KYIOJIOB, Pa3pbIBOB,
CKJAZOK U T.J.) B MOATIOBEPXHOCTHOM 30HE 26, 3HEepPTHs BBIXOAHBIX KOJEOaHUM
Ha3€MHOI'0 CECMUYECKOro HCTOYHUKA 40 MOXKET OTPaX)aTbCs OT 3TUX M€OJOTHYECKUX
oOpa3zoBaHUl U COOUPATHCS HIIM PETHCTPUPOBATHCS OJHUM HJIH 00Jiee HA3eMHBIMHU
npueMHUKaMu (Hanpumep, 44 u 46).

B HexkoTOpBIX BapHaHTax OCYLIECTBJIEHUS, HA3€MHble IpUEeMHUKHU 44 n 46 MOryT
OBITH pacmpenesneHsl o nopepxHocT 42 3emiuu, obpas3ys ceTdaTtyro cTpyktypy. Ilpu
5TOM KaXJbli HA3€MHBIN NPUEMHUK 44 unu 46 MOKET NPUHUMATL OTPAXKEHHOE
ceficMuueckoe koyieOaHHe B OTBET HAa HSHEPTHUIO, HANIPABJICHHYIO B IMOATIOBEPXHOCTHYIO
30HY 26 OT celicMu4yeckoro ucrounuka 40. B HekKOTOpPBIX ciydasx, OJHO
celicMuYeckoe KojebaHue, TeHePUPOBAHHOE CEeCMUYECKUM UCTOYHUKOM 40, MOKET
OTPa3HUTHCS OT Pa3HBIX T'E€OJIOTHUYECKUX 00pa3OBaHUI U MOKET OBITh MPUHSITO
pasHbIMU npueMHHKamMu. Hanpumep, kak mokaszaHo Ha ¢ur. 3, ceficMuyeckui
UCTOYHUK 40 MOXKET FreHepHPOBATh BBIXOAHOE KojiebaHUe, SHEPTUsl KOTOPOTO
HaIpaBJieHA B MOAMNOBEPXHOCTHYIO 30HY 26 B BUJAE CelicMUueCKOU BOJHBI 48. [lepBblii
NpUueMHUK 44 MOXET NPUHATH OTPAXKEHUE CEHCMHUYECKON BOJHBI 48 OT OHOTO
re0JIOTHYeCcKOoro oOpa3oBaHus, a BTOPOH MpHUeMHHK 40 MOKET MPUHATh OTPAKECHUE
celicMUYeCcKOl BOJHBI 48 OT APyroro reojJoruyeckoro odbpasosanus. Apyrumu
CJIOBAMH, MEPBBINA NPUEMHUK 44 MOXET NPUHSATh OTPAKEHHOE CEIICMUYECKOe
konebanue 50, a BTOpOH nNpueMHHK 46 MOXKET MPUHATh OTPAXKEHHOE CEHCMHUUECKOe
konebanme 52.

BHe 3aBUCHMOCTH OT TOr0, KaKUM 00pa3oM ObLIH COOpaHbI CeliCMUYECKUE

JAaHHBIC, BBIYUCIUTECIbHAA CUCTEMA (Haan/IMep, AJid UCITOJIb30BaHHA B COUCTAHUU C
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marom 12 Ha ¢ur. 1) MOKXeT BBIOJHUTD aHAJIN3 CEHCMUYECKHUX KOJIeOaHu,
MOJIYyYEHHBIX NpUEeMHUKaMu 36, 44, 46 ans onpeneneHuss CEMCMUYECKOU
uH(pOpPMALUH, OTHOCSAIIEHCS K T€0JIOTHYECKONU CTPYKTYPe, PACTIOTIOKEHHUIO U
CBOMCTBAM MECTOPOKAEHUH yriIeBOAOPOAOB U T.II. BHYTPH MOANOBEPXHOCTHOMN 30HBI
26. Ha ¢ur. 4 npuseneHa 0J0K-CXxeMa MpuUMepa TaKOH BBIYHCIUTEIbHON cucTemsl 60,
KOTOpAasi MOXKET BBIMOJNHATD PA3JIMYHbIE ONEPAlUU IO aHAJIU3Y JAHHBIX U U3y4EHUs
CEMCMUYECKHX TAHHBbIX, COOpaHHBIX MpUueMHUKamMu 36, 44, 46 nnst onpeneneHus
CTPYKTYPBI H/WUJIU MPOTHO3UPOBAHUS CEHCMUYECKHX CBOWCTB I'€0JOTHYECKUX
dbopmManuii B MOAMOBEPXHOCTHOM 30HE 26.

Kak nmoka3aHo Ha ¢ur. 4, BbIUUCIUTENbHAS cucTeMa 60 MOKET BKJIOUYATh
KOMMYHUKALIMOHHBIM KOMIOHEHT 62, mpoueccop 64, 3ano0MUHAK0Lee yCTPOUCTBO 606,
ycTpoHcTBO 68 XpaHeHUs naHHbIX, mopThl 70 BBOoma/BeiBoAa (1/0) n nucnneii 72. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHUs, B BBIYUCIUTENbHOU cucteMe 60 MOXeT He
HCIIOJb30BAaThCs OJMH WK OoJiee 3 KOMIIOHEHTOB, B YaCTHOCTH, MUCIIJIEH 72,
KOMMYHHUKALIMOHHBIN KOMIOHEHT 62 u/mnu noptsl 70 BBoga/BeiBoaa (1/0).
KoMMyHHKaITMOHHBIH KOMIIOHEHT 62 MOXET ObITh O€CIPOBOIHBIM HJIH MPOBOIHBIM
KOMIIOHEHTOM, KOTOPBIA MOXKET 00eCIeunBaTh CBA3b MEXKIY MPpUEeMHUKaMH 36, 44, 46,
onHOM nunu Oonee 6azamMu 74 MaHHBIX, APYTUMHU BBIYUCIUTEIbHBIMU YCTPOUCTBAMH,
W/UIU APYTUMH YCTPONWCTBAMH, 00Ja1al0 UMK BO3MOXHOCTBIO CBsI3U. B onHOM
BapHaHTE OCYIIECTBJIEHUs, BBIUUCINUTENbHAs cucTeMa 60 MOXeT uepe3 CeTeBOM
KOMIIOHEHT, 0a3y 74 maHHBIX MJIM Ap. IPUHUMATh JaHHbIE 70 OT NPUEMHHKA
(HampuMmep, celicMuUeckue naHHbIE, celicMorpammsl ). I[Ipomneccop 64
BBIYUCIUTEIbHON CUCTeMBI 60 MOXET aHAJU3UPOBATh MM 00pabaThIBATh PHEMHbIE
NaHHble 76 1 ONpeAeNIeHUs PA3JIUYHbIX IPU3HAKOB, OTHOCALINXCS K M€OJIOTUYECKUM
dbopManusiM B MOAMOBEPXHOCTHOH 30He 26 3emiu.

ITpoueccop 64 MoxkeT ObITh KOMIBIOTEPHBIM IPOIECCOPOM HITH
MUK POTPOLECCOPOM JIFOOOTO THIIA, CIIOCOOHBIM HCHOJHATH KOMIBIOTEPHYIO
nporpammy. IIponeccop 64 MoxkeT Takke BKJIKYATh HECKOJBKO MPOLIECCOPOB,
KOTOpbI€ MOTYT BBIMOJHATH ONMUCAHHbIE HU)KE ONepaluu. 3aloOMUHA0IIee yCTPOUCTBO
66 1 yCcTpOHCTBO 68 XpaHEHUsI MTAHHBIX MOTYT OBITh JIOOBIM MOIXOISIIAM FOTOBBIM
U3 EeJIUEM, KOTOPO€ MOXKET CIYKUTh CPENOMN IJid XPAHEHUS UCTIOJHAEMON
IPOLECCOPOM MPOrpaMMBbl, JaHHBIX, U T.A. DTU TOTOBBIE U3 €U MOTYT BBIIOJHSATH
(GYHKIUIO MAaIIMHOYUTAEMOH cpenbl (Hanpumep, J00YI0 Noaxoasmyo Gopmy s

3allOMHUHAHHUA U XPaHCHHUA )IaHHbIX), KOTOpasd MOXET XPaHUTb UCITOJIHACMYIO
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MIPOLIECCOPOM NMPOTPaMMy, UCIOJIB3yEMYIO MPOLECCOPOM 64 Nl OCYILIECTBIEHUS
packpbIiBaeMbIX 31ech crioco0oB. Boobie, mpoueccop 64 MOXKET UCIONHSATH
IpOTPaMMHBIE€ PHUJIOKEHUs, KOTOPbIE BKJIIOYAIOT IPOTPaMMbl 00paboTKH
CEeHCMHMYECKHX NAaHHBIX, COOMPAEMBbIX MOCPEICTBOM NPUEMHHUKOB CEHICMUYECKO
CbEMKH, B COOTBETCTBUU C ONUCAHHBIMU 3/1€Ch BAPUAHTAMHU OCYLIECTBIECHHUS.

3anoMuHaKIee yCTPOHCTBO 66 U yCTPOMCTBO 68 XpaHEHHs] JaHHBIX MOTYT OBITh
HCIIOJIb30BaHbI JUISI COXPAaHEHUs JaHHBIX, aHAJN3a JaHHBIX, IPOrPaMMHBIX
NPUJIOKEHUN U T.4. 3aOMUHALIee YCTPOHCTBO 66 U ycTpolicTBO 68 XpaHeHUs
JAHHBIX MOXKET OBITh MPEACTABIEHO SHEPTOHE3aBUCUMBIM MaIIHHOYHUTAEMbIM
HOCHUTEJIeM (HalmpuMep, 3aIIOMUHAKO UM YCTPOHCTBOM UJIH YCTPOHCTBOM XPaHEHHS
IaHHBIX B JHOOOH moaxonsmeii Gopme), KOTOPBIH MOKET XPAHUTb HCIIOJTHIEMYIO
npoueccopom 64 nmporpaMmy JUisi OCyHI€CTBJIEHUS Pa3IUYHbIX METOAOB, MPUBEAEHHBIX
B HacTosleM packpeiTuu. Cieayer uMeTh B BUAY, YTO SHEPrOHE3aBUCUMOCTD MPOCTO
O03HA4YaeT, UTO CPeJa SABJISIETCS MAaTEPUAJIbHBIM HOCUTENIEM, 4 HE CUTHAJIOM.

ITopTramu 70 BBO#A-BBIBOAA MOTYT OBITh HHTEP(EHCHI, KOTOPbIE MOTYT
COEAUHSATHCS C NPYTUMH NepudepuiiHBIMU KOMIIOHEHTAMU, HallpUMep, YCTPOHCTBAMHU
BBOJA (HampuMep, KJIABHATYPOH, MBIIIBIO), TaTYNKAMU, MOAYJISIMA BBOZA/BBIBOAA
(I/O) u 1.. ITopTset 70 (I/O) moryT obecneunTsb CBsI3b BBIYUCITUTENBHOU cucTeMbl 60 ¢
APYTUMH YCTPOUCTBAM B CUCTEME 22 MOPCKOH CBEMKHU, CUCTeME 38 HAa3€MHOU ChbEMKHU
wiu apyrumu uepes noptel 50 (I/0).

Hucnieit 72 moxet oroOpaxkaTth n3obpaxenus, cesizanHble ¢ [10 unn
UCIOJIHSIEMBIMHU ITPOrpaMMaMu, 00paboTka KOTOPBIX MPOU3BOAUTCS MPOLECCOPOM 64,
B opHOM BapuaHTe OCYLIECTBJIEHHS, JUCTIIEEM 72 MOXKeT OBbITh TAUCKPUH JAUCILIES,
MO3BOJIAKINNNA BBOAUTH JaHHBIE MOJb30BATENII0 BbIYUCIUTENBHON cucTeMBI 60.
Jducrnieit 72 Takke MOXKET OBITh UCTIOJIB30BAH ISt IPOCMOTPA M U3YUEHUS
pe3yJbTAaTOB aHaJIN3a COOPAHHBIX CEHCMUYECKUX AAHHBIX IJIs ONpPeaeIeHUs
reoyiorudeckux (Gopmamuii BHYTPpU MOATOBEPXHOCTHOM 30HBI 26, PACIIOJNIOKEHUS U
CBOWCTB MECTOPOXKIAEHUN YIJIEBOJOPOAOB B MOAMNOBEPXHOCTHOU 30HE 26,
NPOTHO3UPOBAHUS CEHCMHUYECKUX CBOMCTB, aCCOLMHUPOBAHHBIX C OAHOHN ninu Oonee
CKBaXXMHAMHU B IOJAMOBEPXHOCTHON 30He 26, u T.1. Jucnieem 72 MoxeT ObITh
aucrieil mo0oro MOAXOAsIIIEro THITA, HATIPUMEP, KUAKOKPUCTAININYECKUH qUCTIIEH
(LCD), nna3MeHHbII qUCIUIEH UM AUCILIeH Ha opranndeckux cseroguonax (OLED).
Crnenyer TakXe OTMETUTb, YTO IOMUMO YIOMSIHYTOTO 3/1€Ch OTOOpaKeHUs

MOCPEACTBOM AUCIIEs 72, BBIMUCIUTENbHAs cucTeMa 60 Takke MOXKET OCYIUECTBIISITh
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oToOpakeHne MOCPEACTBOM JPYTUX MaTepHUAJbHBIX CPEACTB, HAIpUMep, Ha Oymare
(mocpencTBOM nevaTH) U Ap.

C yueToM CKa3aHHOTO, OMHMCAHHBIA 3/1€Ch CIIOCO0 TAaKKe MOXKET ObITh
OCYLIECTBJIEH C IPUMEHEHUEM CYIIEPKOMBIOTEPA, UCIIOJIb3YIOIEro0 HECKOJIBKO
BBIUHMCIIUTENIBHBIX ccTeM 00, cucTeMy OOJaYHbIX BBIUMCICHHH, U HHbIE CPEACTBA
IJIs1 pacripeaeseHus MPOLeCcCOB MO OOJNBIIOMY YUCY BBIMUCIUTENbHBIX cucTeM 60. B
STOM Cilydae, KaXKaas BBIYUCIHTEbHAsA cucTeMa 60, padoTarmomas Kak 4acTh
CyNEepPKOMIBIOTEPA, MOKET U HE BKJIIOUATh KaXKAbIll KOMIIOHEHT, YIIOMSHYTBIN KakK
4acCTh BBIUUCIUTEIbHOMN cucTeMbl 60. Hanpumep, kaxkaas BBIUUCIUTEIbHAS CUCTEMA
60 MOJKeT He BKJIFDYaTh KOMIIOHEHT OToOpakeHus 72 (nucrmieii), mOCKOJbKy OobImoe
YUCJIO AUCTUIEEB 72 MOTYT OKa3aThCs OECMONE3HBIMU ISl CYNIEPKOMITBIOTEDA,
NpeaHa3HauYeHHOTO ISl HEMPEPhIBHOM 00paboTKH CEeHCMUYECKUX TaHHBIX.

[Tocne BBIMOTHEHUS Pa3IUIHON 00paOOTKH CEHCMUYECKUX JaHHBIX,
BBIUMCJIUTENbHAs cucTemMa 60 MOXKET COXPAaHUTb PEe3yJIbTAaThl AaHAJIN3A B OJHON WU
bonee Oazax 74 naHHBIX. Ba3bl 74 faHHBIX MOTYT OBITH CBSI3aHBI Nepenavyeil CHIHAJIOB
C CeThI0, KOTOpPAasi MOXKeT OOMEHUBATHCS JaHHBIMHU C BBIYUCIUTEIbHON cucTemoi 60
MOCPEACTBOM KOMMYHHKALIHOHHOTO KOMIIOHeHTa 62. Kpome Toro, 6a3bl nanHbIX 74
MOTYT XPaHUTbh HHPOPMALHNIO, OTHOCAIIYIOCS K MOANOBEPXHOCTHOH 30HE 26,
HaIlpuMep, paHee MOJydeHHbIe CeHCMOTrPaMMBbl, TAHHbIE M€0JIOTHYECKUX MPo0,
ceficMuuecKkne n300pakeHus: U T.1., OTHOCSIINECS K MOANOBEPXHOCTHOH 30HE 20.

XOTs1 ONUCAaHHBIE BhIIIE KOMIIOHEHTHI OBLIM PACCMOTPEHBI IPUMEHUTEIBHO K
BBIUUCJIUTENILHON cucTeMe 60, HAAO 3aMEeTUTh, YTO BBIYUCIUTENbHA cucTeMa 60
MOJKET COCTOSATh U3 aHAJOTUUYHBIX KOMIIOHEHTOB. bosee TOro, BeIluMCIUTENbHAS
cuctema 60 MOKeT ObITh YaCTBIO CUCTEMBI 22 MOPCKOW ChEMKHU HJIH CUCTEMBI 38
HA3€MHOU CBEMKH, U MOYKET OCYIIECTBJISATh HAOIIOAEHHE U YIIPAaBICHUE HEKOTOPBIMHU
OMnepauusiMu CEMCMUYECKUX UCTOUHUKOB 32 unu 40, npueMHUKOB 36, 44, 46 u ap.
Kpome TOro, Hy>kHO 3aM€TUTb, YTO NEPEUNUCICHHbIE KOMIIOHEHTHI IPUBEIEHBI B
Ka4yeCTBE IpUMepPa, U ONMUCHIBAEMBIE 34€Ch BAPUAHTHI OCYILECTBIECHUs HE OTPAHUYEHBI
KOMITOHEHTAaMH, OMMMCAHHBIMH CO CCBUIKOH Ha dur. 4.

B HexkOTOpBIX BapuaHTax OCYILIECTBJIEHUS, BBIYUCIUTENbHASA cucTeMa 60 MOXeT
BbIPa0aTHIBATh IBYXMEPHOE MPEACTABIECHHUE UIIN TPEXMEPHOE MPEACTABIECHUE
MOANOBEPXHOCTHOMN 30HBI 26 HA OCHOBE CEMCMUYECKHUX NAHHBIX, MOJYYEHHBIX
MIOCPEACTBOM YIOMSIHYTBIX BbILIE€ NPUEMHUKOB. IIOMUMO 3TOro, celicMu4eckue

AaHHBIC, aCCONUUPOBAHHBIC C KOM6I/IHaLII/I$IMI/I HECKOJIbKHUX I/ICTOLIHI/IKOB/HpI/IeMHI/IKOB,
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MOTYT OBITh OOBEUHEHBI AJISI CO3aHUS MMOYTH HENPEPBIBHOTO MPOQ U
MOAMOBEPXHOCTHOM 00JacTH 26, KOTOpasi MOXKET MPOCTUPATHCS HA HEKOTOPOe
paccrosinue. B nByxmepHoii (2-D) ceficMu4eckoi CbeMKe TOUKH pa3MeleHHs
NPHUEMHHUKOB MOTYT OBITh PACIOJIOXKEHbI BAOJIb ONHOW JIMHUH, B TO BPeMs KakK B
TpexmepHoii (3-D) cheMKe TOUKH pa3MelleHUuss IPUEeMHHUKOB MOTYT OBbITh
pacnpenesieHbl IO MOBEPXHOCTHU B BUAE ceT4aTtoil cTpykTypsl. IIpu sTom 2-D
celicMUYecKasi CheMKa JaBaTh KAPTHHY MOMEPEUYHOro cedeHust (BepTUKAJIbHBINA Cpe3)
ClI0eB 3eMJIH, PACIIOJIOKEHHBIX HEMOCPEACTBEHHO NOA TOUKaMu 3anucu. 3-D
celicMUYecKasi Ch€MKa, HAIPOTUB, MOXKET CO31aBaTh "Ky0" uiu 00beM JaHHBIX,
KOTOPBIA MOXET COOTBETCTBOBATH 3-D KapTHHE MOANOBEPXHOCTHOMN 30HBI 20.

Kpowme sToro, 4-D celicmuyeckasi cbeMKa (MepruoanvecKas CbeMKa) MOXKET
BKJIFOYATh CEICMUYECKUE JAHHbIE, IOJTYyYE€HHbIE MHOTOKPATHOHN 3 -D CBEMKON.
Hcnonp3ys pasHble ceficMuueckue n300pa’keHusl, MOJyYEeHHbIE B Pa3HbIE MOMEHTBI
BPEMEHH, BBIYUCIUTENbHASA cucTeMa 60 MOXET CPaBHUTD 1BA U300paKeHUS IS
oOHapy KeHUs] U3MEHEHUH B TOAMOBEPX HOCTHOMN 30HE 26.

B nro0om ciyuae, celicMuueckasi Cb€MKa MOJKET OBITh COCTaBJI€HA U3 OUYEHb
OOJIBIIOro YKCNia OTAEIbHBIX CEHCMHYECKUX 3aMUCeN UIIM JOPOXKEK CelCMOrpaMm.
IIpu sTOoM, BRIUMCHUTENbHAA cucTeMa 60 MOXKET OBITh UCIIOJb30BAaHA JUJIS aHAJIN3a
cOOpaHHBIX CEHCMHUYECKUX AAHHBIX JJIs MOJYyUYeHUs U300pakeHus, CO31al0LIero
IpeaCTaBICHHEe O NOANOBEPXHOCTHON 30He 20, U sl ONpeAeSeHUs PACIONOKEHU U
CBOIMCTB MECTOPOXKACHUHN yIrieBOIOPOAOB. [y 5TOro MOryT OBITH UCIIOJIB30BAHBI
pa3nuYHbIE aNrOpUTMBI 00paOOTKN CEHCMUYECKUX TaHHBIX IJIs yAAJIeHUs IyMOB U3
MOJIyYEeHHBIX CEHCMUUYECKHX TaHHBIX, MEPEHOCA NMPEeABAPUTEITHHO 00pabOTaHHBIX
CEMCMUYECKHX NaHHBIX, UACHTU(HUKAIIUU CABUTOB MEXKIY OOJBIIUM YHUCIOM
CeCMUYECKHX M300pakeHUH, COBMEIIEeHUs OOBIIOrO YHCIa CEHCMUYECKUX
N300pakeHU| u T.1.

ITocne TOrO, KaK BRIUHCIUTENbHAsA cucTeMa 60 mpoBena aHaIu3 COOpaHHBIX
CEHCMUYECKHX TAHHBIX, PE3YJIbTATHI AHAJIN3a CEHCMUYECKUX JaHHBIX MOTYT OBbITh
UCIIOJIb30BAaHBI JJIsI BBITIOJIHEHUS PA3JIMYHBIX ONEpalUil B pa3Beake U 1o0brye
yrieBonoponos. Hampumep, kak OblJIO ONMHUCAHO BBIIIE, COOpaHHBIE CEHCMUYECKHE
JaHHBIE MOTYT OBITh UCTIOJIB30BAHBI ISl OcyIecTBIeHs criocoba 10 Ha dur. 1, rae
noApoOHO yKa3aHbl Pa3JUYHbIE MPOLECCH, KOTOPbIE MOTYT OBITh BBIMIOJHEHBI HA

OCHOBAHWHU aHaJIN3a COOPAHHBIX CEMCMUYECKUX JAHHBIX .
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B HEeKOTOpPBIX BapHaHTax OCYIIECTBJICHHS, PE3YJIbTAThl AHAIN3a CEHCMUYECKUX
JAHHBIX MOTYT BbIpabaThIBaThCS B MPUBI3KE K Mpoueccy o0paboTku celicMUUeCKUX
JAHHBIX, BKJIIOYAKOIIEM cOOp CeICMUYECKUX JaHHBIX, YIIOPSIAOUYNBAHNE CEHCMUYECKUX
JOaHHBIX, TEPBUYHYIO 00pabOTKy CeHCMHUYECKHX AaHHBIX, 00pabOTKy CUTHAJIOB,
HOPMHPOBAaHUE CUTHAJIOB, OTOOpakeHne (KOTOpoe MOXKET, HAIPUMED, BKJIOYATh
co3aHue OToOpakaeMbIX CeueHul uin 00beMOB) nepen 0o HHTepIpeTanuei
CEMCMUYECKHX AHHBIX, JJI000€ NanbHelInee yaydlleHne KauecTBa u300paxkeHus B
COOTBETCTBHHU C 33/la4aMH CEHCMOpPAa3BEIKH, TEHEPUPOBAHUE aTPUOYTOB U3
00paboTaHHBIX CEHCMHUYECKHX JAHHBIX, IOBTOPHYIO UHTEPIPETAUI0 CEHCMUYECKIX
TAHHBIX MMPH HEOOXOAMMOCTH U ONpeNesIeHHe H/UN TeHEPUPOBAHUE TUIaHA OYPOBBIX
paboT uau Npyrux NpUMEHEHHUH pe3yJbTaTOB CEHCMUYECKON CheMKH. B pesyibrare,
MOKET OBITh OTPEAEIEHO PACTIONOKEHNE YIIEBOAOPOIOB B MOAMOBEPXHOCTHON 30HE
26. Kpome Toro, MoxeT morpedoBaThCs MPOBECTH OLEHKY CBOWCTB MPOAYKTHUBHOIO
IJ1acTa WJIM TOPU30HTA B MOANOBEPXHOCTHOU 30HE 26. MeTObl MONyUYeHUs
XapaKTEPUCTUK MPOAYKTHUBHOTO IJIACTa MOTYT BKJIIOYAaTh CTOXaCTUUECKYI0 WHBEPCHIO,
Oosiee mogpoOHO ONMCAHHYIO HUXKE.

Unentudukanus nurtonoruu (T.e., pacno3HaBaHue JUTOGAUN, TIe IO
"nmurodanuamMu" 0OBIYHO MOHUMAETCS MACCHUBBI UJIU CJIOU TOPHOW MOPOJBI €
OnpeneJeHHbIMU XapaKTePUCTUKAMHU ) TIOATIOBEPXHOCTHOMN 30HBI 26 3€MJIM Ba)KHO JJIS
ONpeneNeHNs] XapaKTepUCTHK MPOAYKTUBHOTO Muacta. MaeHtudukanus TuTonoruu
NOANOBEPXHOCTHON 30HBI 26 UMEET 3HaUYEHUE JJId ONpPEAeIeHUs XapaKTepPUCTHK
NPOAYKTHBHOIO IUIACTA, MMOCKOJNBKY (PU3NUECKHEe U XUMHYECKHE CBOHCTBA
NOATIOBEPXHOCTHOM 30HBI 26 (B KOTOPOH 3aKJIIOUYEHBI YIIIEBOAOPOIBI U/ MU BOJA)
BJIUSIOT HA OTBETHYIO PEAKIUI0 TEXHUYECKUX CPENICTB, UCIOJIb3yEMbIX IS
ompeneseHHs] CBOMCTB MPOAYKTUBHOTO macta. Hanpumep, BeIMUCIEHHUS] TOPUCTOCTH,
BOJIOHACHIIEeHUS (Sy) U MPOHUIIAEMOCTH OCHOBBIBAKOTCS HA JIUTOJOTHH
NPOAYKTHBHOrO miuacta. Kak ymoMHUHAIOCh BbIIIE, B OHOM WU OoJjiee BapHaHTax
OCYIIECTBJICHUS JIsI OLEHKU CBOWCTB MPOIYKTUBHOIO IMJIACTa U CBA3aHHBIX C HEH
HeomnpeneneHHocTel ucnonb3yercss Onnomepnas Croxactuueckas MuaBepcus (ODiSI
— ot aHrn. one-dimensional stochastic inversion). Kak 0b110 ynomsinyto Boime, ODiSI
naet TpexmepHbie (3D) MacCHUBBI JaHHBIX CBOHCTB MPOAYKTUBHOTO IJIACTA U
COOTBETCTBYIOIIUX UM HEOMpeaeeHHOCTeH (T.€., 00beMOB HEONMpPeaeIEHHOCTH),
OCYILECTBJISISI COMOCTABJIEHNE OOJBIIOr0 YHUCJIa CTOXACTHYECKH MOJEIUPYEMBIX

onHoMmepHbIX (1D) cTpaturpadpuyeckux npoduiei (MceBIOCKBaXKUH) C peabHBIMU
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ceiicMonoposkkamu. Ha ¢ur. 5 rpadudecku npencrapieH crnocod 80 ocyuiecTBieHus
ODiSI, manpumep, peanu3yeMblii BBIYUCIUTENbHON cucTeMOI 60, XOTS CleayeT UMeThb
B BUAY, 4TO criocod 80 MoxeT ObITh OCYILIECTBIIEH JII000H moaxoasen
BBIYUCIUTEIBHON CUCTEMOH, BBIUMCIUTENbHBIM YCTPOHCTBOM H/UIIM KOHTPOJIJIEPOM.
IIpu 3TOM cieayeT Takke MOHUMATh, YTO HEKOTOPbIC UJIU BCE U3 OMUCAHHBIX HUXE
onepauuit 00paboTku MOTYT OBITH BBITIOJHEHBI OAHUM UJIH 00Jiee KOMIIOHEHTAMHU
BBIUMCJIUTEIbHOMN cucTeMbl 60, BkItOYas npoueccop 64, 3aioMUHAKOLIEE YCTPONCTBO
66 UK UX aHAJIOTH, U MOTYT OBbITh BBHITIOJHEHBI IPOLIECCOPOM 64, Hanpumep,
BBITOJIHSAIO LIUM NIPOTPaMMBbl, KOMaHbI, IPEANUCAHUSA U Ap., XpaHsLIUecs B
3aMMOMUHAKIIEM YCTPOUCTBE 66 (HampuMep, MaTepHabHONW SHEPrOHEe3aBUCHMOM
MAIIHHOYHUTAEMOU Cpefe).

Ha mare 82 u 84 npuHuUMarOTCsA U aHAJIU3UPYIOTCSA CKBaXXUHHbIE TaHHBIE. DTU
CKBa)KMHHBIE JTAHHBIE MOTYT COOTBETCTBOBATh TAHHBIM OT OJHOW WJIU OOJiee CKBAXKUH.
B wacTHOCTH, CKBa)KMHHBIE JaHHbIE MOTYT COOTBETCTBOBATH JJAHHBIM, MOJYYEHHbIM
IpU MPOHUKHOBEHHUH B MOATIOBEPXHOCTHYIO 30HY OCPEACTBOM ONHOW WM Oosee
OypoBbIxX ckBaXKMH. CKBaXMHHBIMHU JAHHBIMHU TaK)K€ MOTYT OBITh, HAIPUMED,
KapOTa’kKHbl€ JaHHbIE, HAIPUMEp, KapoTaXKHble AJaHHbIE CKBaXXUHbI. [lapameTpsrl,
noJlyueHHbIe Ha marax 82 u 84, MOTYT OBITh HaJIOXKEHBI 11O BCEH 00J1aCTU CHEMKHU
MOTPACCHBIM HAJIOKEHUEM, UJIM IO MECTOMOJIOKEeHUIM cKBakuH (1maru 86, 90, 92 u
94).

Ha mare 84, cioco6 80 BhIMONHsAET MapaMeTPUPOBAHUE CKBAXXUHHBIX TaHHBIX.
ODiSI MosxkeT ObITh peasii30BaHa, KOTa U3BECTHBI [0 MEHbIIEH Mepe HEKOTOPbIE U3
CKBa)XMHHBIX JAHHBIX Ha mare 82, OTHOCSAIMECS K NPOAYKTUBHOMY ILJIaCTy
(Hampumep, CBOMCTBA MOPOABI, TPEHABI MO TIyOUHE/OTKIOHEHHS, CTATHCTHKA 10
BEPTHUKAJIM, MOIMHOCTH TiacTa u ap.). Ha mare 84 ODiSI MoxkeT BBINOJIHUTH
napaMeTpUpOBaHUE, UCMONb3Ysl B IPOLECCE CKBAXKUHHBIE TaHHBIE AJIs ONPEAEIeHUs
KOHKPETHBIX BEJIUYHUH/TTapaMETPOB, KOTOPBIE ajiee UCTIONb3YIOTCS B TEHEPUPOBAHUHU
NICEeBAOCKBaXKHH Ha mmare 86. B mpumepe Ha ur. 5, nceBIOCKBaXKHHBI,
reHepupOBaHHbBIC Ha mare 86, He 0A3UPYIOTCS Ha KAKUX-TUO0 CEHCMHUYECKHUX JTaHHBIX
(mony4yaembIx U3 GpoHIA CEHCMUYECKUX NaHHBIX W/UJIH METOJaMU MOCTPOCHUS
nzobOpaxkeHuii). Bmecto storo, BerauciauTenbHas cucrema 60 reHepupyer
NICEeBJAOCKBAXKMHBI HA OCHOBE MapaMeTpoB U3 mmara 84 (3T mapaMeTpbl MOTYT
BKJIIOYATh, HanpuMep, HalnenHyo TPM). Kaxknas renepupoBaHHas NCEeBAOCKBAXKUHA

MOXET BKJIIOYATh, HAIPUMED, MOJHBIH Ha0Op NMeTpOPU3NUECKUX KPHUBBIX,
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AHAJIOTUYHBIX HA0OPY KPUBBIX, KOTOPBIE MOTYT OBbITh MOJYYEHBI U3 MOJIYYEHHBIX
CeHCMUYECKUMHU METOAaMU M300paKeHUN UJIN KaPOTAKHBIX JaHHBIX CKBaKHH.
IlceBnOCKBaXXMHBI MOTYT T€HEPUPOBATHCS HA OCHOBE (PAKTUYECKUX CKBAYKUHHBIX
TAHHBIX (HampuMep, NapaMeTPUPOBAHHBIX NaHHBIX 1ara 84). B HeKOTOpBIX BapuaHTax
OCYLIECTBJIEHHUs], MOTYT reHepupoBaTbes npumepno 500, 1000, 2000, 3000, 4000,
5000 unu Gosee MCeBAOCKBAKMH MPUMEHUTEIBHO K KaXKIOH JOPOKKE CEHCMOTrpaMMBbl
(T.e., K&XIOMY MECTOIOJIOKEHHUIO B MPOAYKTUBHOM miacte). [Ipu sTom, Hanmpumep,
MOJKET T€HEPUPOBATHCSI HECKOJBKO THICAY MCEBJOCKBAXKUH AJIS Ka’KI0M KOHKPETHOU
TOPOKKU CEHCMOTPAMMBI, TI€ KaKaasl ICEBIOCKBAXKUHA YUHTHIBAET CIeUPUKY 3TOTO
MECTOMNOJIOKEHUS Yepe3 JaHHble TapaMeTPUpPOBaHus U3 wmara 84.

IIceBnoCKBakMHBI TEHEPUPYIOTCS HA wware 86. Ilpu renepupoBaHuuN Kaxa0u
NCEeBAOCKBAXKHUHBI, cr1oco0 80 MOKET reHepupoOBaTh OMH UIIM OoJiee MAaKpOypPOBHEH
BHYTPH KaXAOH NCEBAOCKBAXXUHBI. Kaxkabllii MAKPOYPOBEHb MOKET BKJIKOYATh
JUTOJOTHYECKYIO HH(POPMALUIO, HAIPUMED, MPONMOPUNH paruid Ayst KaXXaoro
MaKpOypOBHs. AHAJIOTUYHO, K&K bl MaKpOYpPOBEHb MOJKET BKJIIOUATh MHOT'O
MUKpPOYpPOBHEH (MM KBAHTOBAHUH IO TNIyOUHE), KAXIAbIH U3 KOTOPBIX BKJIIOYAET
uHAUBHUAYyalbHbIe TuTOGanuu. Kak Obuto moka3zaHO BbIlIE, KaXKIas ICEBIOCKBaXKUHA
MOXET OBITh TEHEPUPOBAHA HA OCHOBE OAHOHN MiM OoJiee MaTPHL] BEPOSITHOCTEMN
nepexona (TMP), ocHOBaHHBIX Ha psAne MakpoypoBHeil. B yactHoCTH,
reHepUpOBAHHOE pacnpeesieHne JUTo(Gauuil MOKeT NOAUYNHATHCS BEPOATHOCTIM
nepexona (T.e., Iie, YYUThIBAasl KOHKPETHbIE JTUTO( AN Ha TEKyLIeM YPOBHE
KBaHTOBAHMS 10 IIyOHHE (MJIM MUKPOYPOBHE), ONpEaeeHbl BEPOATHOCTH JIUTOJOTUH
Ha CJINYIOLIeM YPOBHE MO riyOuHe (UM MUKPOYPOBHE)) MAaTPULIBI BEPOATHOCTEH
nepexona. Pacnpenenenne MUKpOYpPOBHEN TaK)Ke MOXKET MOAUYUHATHCSA
pacrpeneseHusM MOIHOCTH TiacTa (T.€., TOJNMNHE NaHHOU JuTosorun). Ilpu sTom
BEPOATHOCTHU MEPEXO0aa MOTYT ObITh MPEACTABIEHBI B BHAE MATPULIBI BEPOATHOCTEH
nepexona (TPM), koTopas onpenensier BEpOATHOCTb TOTO, KAKMMHU OyAYT CIENYIOIIHE
auTodanuy, Ha OCHOBAHHUH JUTOJOIUU HA TEKYIIEM YPOBHE KBAHTOBAHMS IO TIIyOHHE
(unu mukpoyposHe). Kak Oyner monpoOno onucano nanee, TPM MoxkeT mpeacTaBisiTh
c000i1 BXOJHBIE TaHHbIE B CUCTEMY OJHOTO N 0OJiee BAPUAHTOB OCYIIECTBIIEHHUS,
111 TEHEPUPOBAHUS BBIIIEONUCAHHBIX ICeBAOCKBAXHH. ONHAKO, KaK OBLIO CKa3aHO
Bbiie, TPM MoskeT comepxkaTh OIHUOKH, KOTOPbIE IPUBEAYT K FT€HEPHUPOBAHHIO

oMM OOYHBIX IICEBAOCKBAXHH.
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I'enepupoBanue NCEBAOCKBAXHUH HA IIare 86 MOXET BKJIIOYaTb MOJEJIUPOBAHNUE
pasznenbHBIX TUTO(AUi HA OCHOBE, HAapUMep, PU3UUECKON MOAEIN MOPOBI,
KOTOpasi UCMOJIb3YyEeT CKBAXXUHHBIE NaHHBIE, TOJYyUYeHHbIe Ha mare 82. IIponecc
reHepHpPOBAaHUS MCEBIOCKBAKMUHBI HA mare 86 Tak)ke MOXKET HCIOJIb30BaTh JHOObIE
TUIIOBBIE MOJenu. MonenupoBanue nuTodannii 0OBIMHO OTHOCUTCS K ONpPeaeIeHUI0
BO3MOXHBIX JUTOrpaMUeCKUX CIOEB W/UJIM CBOWCTB TEKYYHX CpPel B JAHHOM
ncepnockBakuHe. [Ipu MogenupoBaHuu JUTOMAUN, KaXKABIH CI0H MOXKET OBITh
BO3MOYKHO KJIACCH(PUIUPOBAH KAK OTHOCSLIUNICS K. YHCTOMY I€CUAHUKY, CIAHIIEBOU
TJIMHE, CIIAHLEBATOMY MECKY (T.€., CMECH MeCKa U CJaHLEBOH IIUHBI) U T.JA., IPUYEM
Ka’)kJ1asi KaTeropusi MOXKET TaK>Ke€ COOTHOCUTBHCS C BO3MOXHBIMU TEKYUYUMU CPElaMH,
COIEep KAIIUMUCS BHYTPU KaxkaA0ro cyios (nmpu HeodxonumocTn). Kaxmayro
NICEBAOCKBAXKHHY MOYKHO F'€HEPHPOBATH C IMOJHBIM HA0OPOM CBOHCTB MPOAYKTHBHOTO
IJ1acTa U yOPYTUX CBOMCTB IJIS MOJHOM CTpaTHIpaduuecKOi KOJOHKHU JuTodanuii, u
Ka)kJ1asi ICEBIOCKBAYKUHA MOXKET BKJIFOYATh MOJHBIH HAOOp rpad)MKOB 3aBHCUMOCTEHN
CBOMCTB NPOAYKTUBHOIO MJIACTAa U YIPYTUX CBOWUCTB.

JUnst KaXXao# MceBIOCKBaKUHBI, FTeHEPUPOBAHHON Ha mare 86, B cnocobe 80
MOXET FreHEPUPOBATHCS HAOOP MOAETUPOBAHHBIX CEHCMUYECKHUX JaHHBIX (Hampumep,
MOJAEIUPOBaHHBIX celicMorpaMm). ITocpencTBoM reHepupoOBaHUS MOJEIHPOBAHHBIX
CelCMUYECKHUX JaHHBIX HA OCHOBE Ka’KIOU MCeBAOCKBaKUHBI, crtocod 80 MokeT 3aTeM
CPaBHUTB/COMOCTABUTH KaXAYIO MCEBIOCKBAXKHUHY ¢ (PAKTHUECKUMH CEHCMHYECKUMHU
JAHHBIMH MOCPEACTBOM CPABHEHUSI MOAEIUPOBAHHBIX CEHCMUYECKUX AAHHBIX
(COOTBETCTBYIOIIUX MCEBIOCKBAXKHUHE) ¢ PAKTHUECKHUMHU CEHCMUYECKUMH JaHHBIMHU.
MonenupoBaHHbIE CEHCMUYECKHUE TaHHBIE MOTYT BKJIIOUYATh (PHIBTPOBAHHBIE KPUBbBIE
pacmupenHoro ynpyroro umnenanca (EEI — ot anrn. extended elastic impedance).
[ITar 88 cpaBHEHUs U BbIOOPA, KOTOPBIH MOKET ObITh OTHOMEPHBIM, MO3BOJISIET
CONOCTAaBUTh '€HEPHPOBAHHBIEC MTCEBIOCKBAXKUHBI C PAKTHUUECKHUMHU CEHCMHUYECKUMHU
naHHBIMH 90 111 onpenesieHus/BpIOOpa MCeBIOCKBAXKUH, MO OJHOM
IOPOKKe/MECTOIOJIOKEHUIO 3a onuH pa3. Takum oOpazom, B criocode 80 MoryT
UCIOJIb30BAaThCs (pakTUUeCcKHe celicMuueckue ganabie 90 s ompeneneHus/BeiOOpa
NICEeBAOCKBAXKHH, KOTOPBIE ¢ HaNOONbIIEH BEPOSITHOCTBIO OTPAXKAKT (PaKTHYECKUE
CBOWCTBA COOTBETCTBYIOLIEH MOATIOBEPXHOCTHON 30HBI. DTOT BBIOOD Ha mare 88
MO>KET BKJIOYATh ONpPENEIEeHNEe TOro, KaKUue U3 reHepUPOBAHHBIX MOJEIUPOBAHHBIX
CEeCMUYECKHX aHHBIX (I1€ reHepHPOBaHHbIE MOJEIUPOBAHHBIE CEHCMHUUECKHE

AAHHBIC COOTBETCTBYIOT F'€CHECPUPOBAHHBIM HCGBHOCKB&)KI/IHaM) HaAUJTy4IInuM O6p330M
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COOTBETCTBYIOT celficMuyeckuM naHHbIM 90. Ha mare 88 BbiOupaercs: mponus3BoIbHOE
YUCJIO COBMAAEHUI (HampuMep, YUCIIO ONpeaeNseTcs MOJIb30BaTENEM), U
npeacTaBiseTcs B BuAe Habopa 92 HauNyqIINX COBIAAEHUN NCEBIOCKBAXHUH (B
CpaBHEHHU C (AKTUUYECKUMH CEHCMHYECKUMH AaHHBIMU 90).

Kaxk Obu1O OTMEUEHO paHee, Kakaas ICeBIOCKBaKHMHA MOXKET OBITh
accouuupoBaHa ¢ HaOOpoM rpauKOB KPUBBIX MeTpodu3ndecknx 3asucumocreit. Taxk,
HEKOTOPBI KOHKPETHBIN napaMeTp (a, 3HAYUT, U COOTBETCTBYIOIIAs HYKHAsI KpUBAs
3aBHCHUMOCTH) MOKET OBITh BBIOpAH MOJIb30BaTEIeM Ha mare 94, u Ha mare 94 Moxer
OBITH IPOBEAEHO YCPEHEHNUE KPUBBIX, COOTBETCTBYIOLIUX 3TOMY CBOWUCTBY (T.€.,
COOTBETCTBYIOLIUX MOJEJIHPOBAHHBIM CEHCMHUYECKUM aHHBIM, EMOHCTPUPYIOLIUM
HauJy4qiiee copnanenue). Hanmpumep, monp30BaTesb MOXKET BHIOpATh KPUBYIO
WHTepecyrmei ero ckopoctu B ruHax (Vgy). CooTBeTCTBEHHO, Ha mare 94 MoOXKeT
OBITH IPOBEAEH BHIOOP COOTBETCTBYIOIINX KPUBBIX Vgn U3 Habopa 92 KPUBBIX A
NCEBAOCKBAXKHH C HAMJIYUYIINM COBIAJCHUEM, U 3TH BEJIIUUYUHBI MOTYT OBITh
YCPEIHEHBI AJIS MOJYyYEHHs] OLIEHKH CBOWCTBA MPOAYKTHUBHOTO IacTa (Hapumep,
Vh) B TOYKE, aCCOMUUPOBAHHOM C MOJIOKEHUEM TMCEBIOCKBAXKUH U CEHCMUYECKUMU
naHHbIMEA 90. DTOT MpoLEeCC MOKET OBITh MOBTOPEH IJIsl KaXJOW COOTBETCTBYIO LIS
CEHCMOAOPOIKKH, B PE3YJbTATE YEr0 MOTYT OBITh MOJYYEHBI 1BA HOBBIX TPEXMEPHBIX
MacCHUBa JaHHBIX (HaIpUMeEp, CpeaHEee U CPEeIHEKBAPATHYECKOEe OTKIOHEHNE
oTHOWWEHHs 3P (PEKTUBHON BEJIHMYHHBI CBOMCTBA MPOAYKTUBHOTO IJIacTa K 001men
(manpumep Vgp). Takum oOpazom, mar 94 mo3BoisieT yCPeAHUTh BEJIMYHHbBI CBOWCTB
NPOAYKTHBHOIO IUIACTa NMCEBAOCKBAXHUH (Hanpumep V) i1 nonydeHus: (1) oneHku
CpeaHero 3HaueHHUsl CBOMCTBA JJIsl JAHHOTO MECTOIOJIOXKEHHS CKBaXXUHBI U (2) OLIEHKH
CpPeIHEKBaAPATUYECKOr0 OTKJIOHEHUS BEIMUYNHbBI CBOWCTBA AJIsI JAHHOTO
MECTOIOJIOKEHUS (T.€., JaeT CpeHee 3HAUYCHNE U OTKJIOHCHUE OLICHKU JUJISl KasKIOoH
CEMCMOJIOPOIKKH).

Takum obpazom, B ciocobe 80 ycTaHaBIMBAETCS COOTHOILIEHUE CBOWCTB MOPOJIBI
U CTaTUCTHUYECKUX CBOMCTB IJIACTA B BEPTUKAIBHOM pa3pes3e ¢ CyUeCTBYOUIUMHU
CKBa)XMHHBIMU JaHHBIMU U3 L1ara 82, mapaMeTpUpPOBAaHHBIMU Ha 1iare 84. DTU AaHHbIE
UCTIONBb3YIOTCS AJI TEHEPUPOBAHUS MCEBAOCKBAXKUH, BKIIOUAKOIMUX PAX
HENPOTUBOPEUYUBBIX U PEANUCTUUYHBIX CBOMCTB MPOAYKTUBHOTO IJACTA.
MonenupoBaHHbIE celicMUUeCKUEe NaHHbIE, BbIBEJIEHHbIE U3 NICEBJOCKBAXHUH,
UCIIONB3VIOIMX, HApUMep, pacmupeHHsiil ynpyruii umnenasce (EEI), cpaBauBaroTcs

¢ (PaKTHYECKUMH CEHCMUYECKUMU JaHHbIMU 90, KOTOpBIe ObUIN (PAKTUUECKU TPUHSTHI
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(HampuMep, CPAaBHUBAIOTCS ¢ CEMCMOIOPOKKAMHU BXOJIHBIX pa3pe30B MpoQuiisi B

MHBEPCHBIX I[BeTax ). BriOUparoTCs Hauny4ne COBNaACHUs U 3aTe€M YCPEIHAIOTCS IS

MOJIYY€HUsl OLIEHKU BBIOPAHHBIX CBOWCTB MPOAYKTHUBHOIO IjlacTa (a Takke, HalpuMep,
COOTBETCTBYHILIUX HEOMPEAEIEHHOCTEeH 3TUX CBONCTB, HAIPUMEDP, TPEXMEPHBIX
MaCCHUBOB HEOTPEIEJIEHHOCTH).

Ha ¢ur. 6 npencrapieHna 0Jok-cxema BapuaHTa OCyLIECTBIEHUs criocoba 96,
peanu3yrumero MOIU(GUIHPOBAHHYIO BEPCUIO METOAUKU OJHOMEPHOU
croxactuueckoit nuusepcun (ODiSI), onucaHHyI0 BbILIE CO CCHUIKOW Ha Gur. 5.
Hampuwmep, ciocob 96 moxet peanuszoBath baiecoBckyto ODiSI, BeimonHsiemyto,
HarpuMep, BEIYUCIUTENbHON cucTeMol 60, XOTs CJIeNyeT UMETh B BUAY, YTO CIIOCOO
96 MoOKeT OBITh OCYLIECTBIJIEH JIFOOOW MOAXOSIIEN BBIYUCTIUTETBHON CHCTEMOM,
BBIYUCIIUTEIbHBIM YCTPOMCTBOM H/HIIH KOHTpOJIepoM. TakuMm oOpasom, Takxke
cleyeT MOHUMAaTh, YTO HEKOTOPbIE MJIM BCE U3 OMMCAHHBIX HUXE ONepanui
00paboTKN MOTYT OBITH BBITIOJHEHBI OHUM UJiH 0Ojiee KOMIIOHEHTAMH
BBIUMCJUTEIBbHON cucTeMbl 60, BKIIrOUas npoueccop 64, 3aiOMHUHAIOLIEE YCTPOUCTBO
66 WM aHAJIOTUYHBIMH, U MOTYT OBITh BBIIIOJHEHBI, HAIIPUMED, MPOLEecCOpoM 64,
BBINOJIHAIO UM KOJbI, MPOTPaMMbl, KOMaHAbI U Ap., XPAHALIUECS B 3alIOMUHAIOIEM
ycTpoiicTBe 66 (HampuMmep, MaTepUAIbHON YHEPTOHE3aBUCUMON MAITMHOYHTAEMOU
cpene).

Cnocob 96 (na ¢ur. 6) obnanaer NMpeuMyLIeCTBAMH IO CPABHEHHIO CO CIIOCOOOM
80 (¢ur. 5), mockoabky B cnocobe 96 MOTyT, Kak MPaBUJIO, TEHEPUPOBATHCS
NICEeBAOCKBAKHHBI, KOTOPBIE XaPAKTEPHU3YIOTCs 00Jiee TOUHBIM COBMAJEHUEM
CEHCMUYECKHUX JAHHBIX C COOTBETCTBYIOLIEHN MOANOBEPXHOCTHON 30HON. B wacTtHOCTH,
B ciocobe 80 CpaBHUBAIOTCS MCEBAOCKBAKMHBI, TeHEPUPOBAHHbBIC Ha mare 86, ¢
celicMuuecKkuMU NaHHbIMU 90, s onpeneaeHus/BbIOOpa, KaKHe MCeBIOCKBAKUHBI
(cpenu MCceBIOCKBAXWH, TEHEPUPOBAHHBIX Ha mmare 86) Oojee TOYHO OTPAKAIOT
ceificMuyeckue nanubie 90. OnHako, faxke U B ciaydae, KOTla HU OJJHA U3
NICEeBJAOCKBAXKHH, FT€HEPUPOBAHHBIX B crocode 80, He gaeT XOpoIIero COBMAaAEHHUs C
ceficMmuuyeckuMu naHHbIMHU 90, cmocob 80 cMOKeET BCe K€ MCI0JIb30BaTh TE
NICEBJOCKBAXXUHBI, KOTOPbIE JE€MOHCTPUPYIOT CPABHUTEJBHO JIyYIlINE PE3yIbTaThl B
OmpeneIeHNH XapaKTePUCTHK NPOAYKTUBHOIO IJIACTa, U TO3TOMY criocobom 80
MOYHO OTOOpPaTh MCEBAOCKBAKMHBI, KOTOPBIE HE OTPAXKAIOT PealibHbIX CBOWCTB
COOTBETCTBYIOLIEH MONMOBEPXHOCTHOH 30HBL. B ornmyue ot cocoba 80, criocod 96

reHepupyeT NCeBAOCKBaKUHBI (Ha mare 124) nyrem BBeneHus GakTUUECKUX
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CeIICMUYECKUX AAHHBIX B MIPOLIECC TEHEPUPOBAHUS MCEBAOCKBAKUHBI U,
COOTBETCTBEHHO, CIOC00 96 reHepupyeT MCeBIOCKBAKUHBI, COTJIAC OBAHHBIE C
(bakTHUECKUMHU CEHCMUYECKUMU JaHHBIMHU, U TO3TOMY crocod 96 MoxeT
reHepHPOBATh MCEBAOCKBAKUHBI, KOTOpbIe C OOJbLIEH BEPOSITHOCTHIO OTPAKAIOT
CBOICTBa COOTBETCTBYIOLIEH MOANOBEPXHOCTHOH 30HBI. Takum ob6paszom, B criocode
96 Ha mare 94 MoAy4arTCs YJIYULIEHHbIE BBIXOJHbIE TaHHbBIE, MO3BOJISIIOLINE
MOBBICHTH KaY€CTBO IJIAHUPOBAHUSI OypPEeHUsI CKBAXKHMH, OLEHKH 3a11aCOB, MOCTPOCHHUS
MOJIeJIU NPOAYKTUBHOTO IJIACTA ONPEAEJeHUs XapaKTEPUCTUK NPOAYKTUBHOIO MJacTa
U T.J., 10 IPOAYKTUBHOMY T'OPU30HTY HJIH IJIACTY, [0 CPABHEHUIO C BBIXOJHBIMU
IaHHBIMU criocoba 80.

ITaru 82, 84 u 86 (¢pur. 6) coorBeTcTBYIOT Waram 82, 84 u 86 (¢ur. 5) u
UCIIONB3YIOTCA B criocobe 96 niisi reHepupOBaHUS IICEBIOCKBAKUH HA OCHOBE
CKBa)XUHHBIX JaHHBIX U3 wara 82. B mare 98 npousBoauTCsS CyMMUpPOBaHUE
NICEeBAOCKBAXKHH COTJIACHO OJJHOMY MUIH OoJiee 3apaHee BIOpAHHBIX NMPABHI. JDTHMHU
NpaBHJIAMU OTNpeaeNsieTcs, KakuM obpa3zom pacmupenHsli ynpyruii umnenasc (EEI)
MOXKET MEHATHCS OTHOCUTEJNBHO JUTO(ALUN U BO BpEMEHHU, U KaK Vg MOXKET
MEHSTBHCS B OTHOLIEHUH JUTO( AN U BO BpeMEeHH. B HEKOTOPBIX BapuaHTax
OCYILEeCTBJIEHUs, Ha mare 98 MoxxeT ObITh BbIOpaH KOHKPETHBIN napameTp,
NpeACTaBIA UN nHTEepec (1, TaKUM 00pa3oM, aCCOLIMMPOBAHHAs KPUBasi).
Hanpuwmep, Ha mare 98 MoxeT ObITh BBIOpaHa KpUBasi 3aBUCUMOCTH Vg, KaK
NPEACTABJIAI A HHTEPEC.

Kpome Toro, MoryT ObITb NPUHSITHI BXOJHBIE BEJIMUYHHBI U 3aT€M IE€pPeaaHbl B IIar
100. OTu BXOOHBIE BEJIUUMHBI MOTYT BKJIFOYATh, HAIpUMep, pakTHIeCKHe
ceificMuyeckue nanHbie 90. AHATOrMYHO, BXOAHbIE BEIMYNHBI MOTYT BKJIKOUYATh,
HanpuMmep, matpuny 102 BepostHocTel nepexona (TPM), koTopast MokeT OBITh
omnpeneneHa noiap3zosareieM. CoriacHo NpUBEIEeHHOMY Bhlllle paccMoTpeHuo, TPM
102 mMosxeT ObITH MaTpHULIA, KOTOPASI ONPENEIIsIeT, s JAHHOW JINTOJIOTHH U TEKYLIEM
yPOBHE KBAHTOBAHMUS IO TNyOUHE (MM MUKPOYPOBHE), BEPOSITHOCTh KOHKPETHBIX
JUTOJIOTHI HA CIIEAYIOIIEM YPOBHE KBAHTOBAHUS O riyOuHe (MM MUKPOYPOBHE).
Hanpuwmep, ecnu naHHON ITUTONOrHEH HAa TEKYLEM YPOBHE KBAHTOBAHMUS IO ryOUHE
saBisieTcs necyanuk, TPM 102 onpenenut BepOATHOCTH TOTO, YTO JIUTOJIOTHS HA
CIeAYIOLIEeM YPOBHE KBAHTOBAHHUS 110 ITyOMHE OKAXKETCs MeCYaHUKOM, CIaHLEBON

IJIMHONM W/unu cnannesaTbM neckoM. Mcnonbiyst TPM 102, MoXHO onpenenuThb
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ofb1mue NpoONoOpUUH NEeCUYaHNKA, CIAHLEBOH ITUHBI UJIH CIAHLIEBATOTO MECKa JJIs
JaHHOTO MeCTa MPOAYKTUBHOIO MJAaCTa.

Ha mare 104 npousBoauTcs reseparnusi BbIOOpkU. MeToa BeIOOpPKH, KOTOPBIN
MOKET BKJIFOYAThb MeHepaIuio BbIOOpKH 1o cxeme ['n66ca, nubo BbIOOPKY Apyroro
THUIA, UCTIOJB3yeTCs, Ha mare 104, a1 reHepupoOBaHUs NCEBAOCKBAXUH, HA OCHOBE,
1O MEHbLIEH Mepe, OTYACTH, PAaKTHYECKUX CeHCMUYECKUX NaHHBIX 90 1 BBEIEHHOM
TPM 102.

Meton 104 BIOOPKU MOKET, HAIPUMEP, OCYIIECTBIISITbCS BBIYUCIUTEIbHON
cucrteMoit 60, XOTs cienyeT NOHUMAaTh, 4TO MeToA 104 MOXKeT OCyIeCTBIAThCS
Tr000H moaxoasmeil BBIYUCIUTEIbHOW CUCTEMOM, BBIUUCIUTEIbHBIM YCTPOHCTBOM
u/unu KoHTposiepoM. Takum oOpas3om, cieayeT Tak:ke MOHUMATh, YTO HEKOTOPbIE
WJIU BCE U3 OMHMCAHHBIX HI)KE onepanuil mo oopadoTke MOTYT OBITh BBHITIOJHEHbI
OIHUM WK O0Jiee KOMIIOHEHTAMH BBIUHCIUTENbHON cucTeMbl 60, BKJIIOYast MPOLECCOp
64, 3aOMUHAIOIIee YCTPOHCTBO 00 WJIM aHAJIOTHYHBIMHU, U MOTYT OBITh BBITTOJIHEHBI,
HarnpuMep, NpoueccopoM 64, BHINOJHAIOUIUM IPOrpaMMbl, KOMaHbl, IPEANUCAHUS U
Ip., XpaHSAIIHECS B 3alIOMHUHAIOIIEM YCTPOHCTBE 66 (Hampumep, MaTepualbHON
SHEPrOHE3aBUCUMON MALIMHOYUTAEMON cpene).

Merton BHIOOPKH MOXKET ObITh MPUMEHEH 111 3P (PEKTUBHOTO OCYIIECTBIEHUS
CTOXacTUUeCKOH mHBepcHuu Ha mare 104, roe MokeT OBITh TeHepUPOBAHO OOJIBIIOE
YHUCJIO MCEBJOCKBAXKUH (HA OCHOBE PE3yJIbTATOB KBAHTOBAHUS 11O TNIyOUHE U3
ceficMuueckux na"HHbIX 90). MTepaTuBHO reHepUpOBaHHBIE BEJIMUYHHBI PACIIUPEHHOTO
ynpyroro umnenanca (EEI) B moiHOM criekTpajibHOM auamna3oHe U JUTodaluuu B
MOJTHOM CIEKTPAJbHOM JHana3oHe Ha mare 124 MoryT ObITh epenaHbl U3 mara
reHEepPUPOBAHUS BBIOOPKH, U UTEPATHBHO reHepupoBaHHble Benuunabl EEI B momHOM
CIEKTPAJIbHOM AUANa30He U JUTO(PALNH B MOJHOM CHEKTPAJIbHOM JHANa30HE MOTYT
COOTBETCTBOBATH (M aCCOLMUPOBATHCS C) MCEBIOCKBAXKUHAM, FT€HEPUPOBAHHBIMHU
MeTonoM BbIOOpKHU Ha mare 104, ucnonp3yromuM celicMudeckue nanubie 90, Kak 3TO
OBLIO OMHCAHO BBIIIE (M B OTJIMYHE OT ICEBAOCKBAKUH U3 mmara 86). Otu
NICEeBAOCKBAXKHUHBI U3 mara 124 moaseprarorcs BbIOOpKe Ha mare 126, Hanpumep,
BBIOOPKE C HOPMAJIBHBIM paclpeaeieHHeM, C YIE€TOM 3alaHHbIX NMeTPOoPu3nIecKnx
cBOMWCTB U3 mara 98 (Hanpumep, Vip).

B opHOM nnu 6osiee BApHMAHTOB OCYIIECTBJIEHMs, HA 1are 94 BBINOIHIETCS
yCpeIHEHNE KPUBBIX, COOTBETCTBYIOLIUX KOHKPETHOMY 3aJJaHHOMY napameTpy (u,

3HAYUT, aCCOLMUPOBaHHOHN kpuBoil). Hanpumep, Ha mare 94 BoiOpaHHbIE
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COOTBETCTBYIOIINE KPpUBBIE Vg U3 mara 126 MOryT ObITh YCpEIHEHBI IS TOJTyYeHUs
OLIEHKHU CBOMCTBa (Hanmpumep, Vgp) NPOAYKTHBHOIO IJIACTA B MECTE,
aCCOLIMMPOBAHHOM C NCEBAOCKBAXXMHAMHU U3 wmara 124 u ceicMUYeCKUMU AaHHBIMU
90. DtoT mpouecc MOXKeT ObITh MOBTOPEH ISl KaXAOHW COOTBETCTBYIOIIEH
CEeHCMOIOPOKKH, B PE3YJIbTaTE MOXET ObITh 00Pa30BaHO 1BAa HOBBIX TPEXMEPHBIX
MaccuBa AaHHBIX (HaIpUMep, CpellHee U CPeAHEKBAaAPATUUECKOE OTKJIOHEHHE
oTHomeHus 3¢ PeKTUBHON BEJIUYHNHBI CBOHCTBA MPOAYKTUBHOIO MJacTa K o01mei
(mampumep, Vsn). Takum obpazom, mar 94 mo3BOJISET YCPEAHUTb BEJIUYUHBI CBONCTB
NPOAYKTHBHOIO IJIACTA MCEBAOCKBAXUH (Hanpumep, Vgy) OIS MOJYYEHHUS CPETHEr0 U
CPEAHEKBAAPATUUECKOTO OTKJIOHEHUN OLIEHOK CBOWCTBA JJI JaHHOTO
MECTOIIOJIOKEHUS (T.€., JaeT CpeHee 3HAUYCHNE U OTKJIOHCHUE OLICHKH ISl KaXKIOH
CEMCMOJIOPOIKKH).

Takum ob6pazom, crmocod 96 ycTaHaBIMBAET COOTHOIIEHUSI CBOWCTB MOPOABI U
CTaTUCTUYECKUX CBOMCTB IIACTA B BEPTUKAJIbHOM pa3pe3e Ha OCHOBAHUU
CYIIECTBYIOLINX CKBAXUHHBIX JaHHBIX U3 Iara 82 (mapamMeTpUpOBaHHBIX Ha mmare 84),
npeacTaBiaeHHON noab3oBateneM TPM 102 u celicMuueckux gaHHbIx 90.

CornacHo mpUBEIEHHOMY BBIIIE paccMoTpeHuto, BbiOop TPM 102 moxer
BBIMIOJIHATHCS NOJIb30BaTeNeM. B HEKOTOpBIX BapHaHTax ocyliecTBieHus1, Bbioop TPM
102 MOXeT OCHOBBIBATHCS, HAIIPUMED, HAa NAHHBIX U/WJIN UHPOPMALINHU O
CYIIEeCTBYIOLIEH CKBaKUHE (HampuMep, CKBa)KMHHBIX AaHHBIX U3 mara 82). OnHako,
takast TPM 102 mokeT oka3aThCsi HEOOBEKTUBHOMN, HATPUMED, €CIIU TaHHbIE U3 LIara
82 CUJIBHO OTJMYAKOTCS OT APYrUX HacTell MPOAyKTUBHOTO mjacrta. B
NEWCTBUTEIBHOCTH, XOTS OMBITHBIE (T.€., BHICOKOKBAIU(PUIIUPOBAHHBIE) MOJIb30BATENIH
moryT BbiOpaTh TPM 102, mpu BeiGope TPM 102 moryt cayuaTtbest omudku. Kpome
Toro, mockoiabky TPM 102 sBnsieTcs onHUM U3 PAaKTOPOB MPH pacyeTre
NICEeBAOCKBAXKHH, aCCOLMUPOBAHHBIX ¢ marom 124, omudku B8 TPM 102 MoryT CUIIBHO
BJIMSITh HA HaJ1€)KHOCTb NICEBAOCKBAXXUH, ACCOLUMUPOBAHHBIX C marom 124 u,
COOTBETCTBEHHO, TAK)KE€ U HA MOCJENYIOIIee MIIaHNpOBaHue OYpOBBIX paboT, OLEHKY
3aMacoB, NOCTPOEHUE MOJEIN NPOAYKTUBHOTO IJIACTA, ONPEAECIIEHUE XaPAKTEPUCTHUK
NPOAYKTUBHOTIO IJIACTA U T.A., AJIsl IPOAYKTUBHOTO FOPU30OHTA Uiu miacTa. IlosTomy
OBLIO OBI XKENaTeNbHO MPUMEHHUTH CIIOCO0, B KOTOPOM PELIA0TCA BO3MOXKHBIE
npoOJyieMbl, CBsI3aHHBIE C OIIMOKAMU MOJIb30BaTENbCKOTO BhiOOpa TPM 102.

Takum oOGpa3om, B 0o1HOM uUiu OoJiee BapHAHTAaX OCYLIECTBJICHUS HACTOSIIETO

N300peTeHNsI MOXKET UCIIONb30BaThCs noaxoasmas marpuna 102 BeposTHOCTEH
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nepexona (TPM). Hanpumep, korna Ha Bxon mara 104 nogaercs noaxoxnsimasi TPM
102, renepupyemele B mare 124 ncesgoCKkBaXUHbI JOJKHBI UMeTh TPM,
aHanoruynyo TPM 102, nonasaemoii B mar 104 (t.e., TPM, acconunpoBaHHas ¢
nceBgockBakuHamu B mare 124 u TPM 102 gosxabl ObITh aHaOTHYHBIME). B onHOM
wnn 6onee BapuaHTax ocymecTBieHusi, TPM Mosxer ObITh COrJIaCOBAHHOM C APYroit
TPM Onaronaps coBnazeHuio B qudpax.

OnHuM mpeanosaraeMbiM clIOCOOOM YMEHbIUIEHHS] BO3MOKHBIX OLIHOOK B
BbIOOpE mosab3oBareneM TPM 102 6buto Obl HCIIONB30BaHUE METOAA MPOO U OMHOOK.
Hampumep, MmoxeT ObITh reHEepUpOBaH Habop BO3MOKHBIX TPM 102 nns
UCMOJIb30BaHMs BMecTe ¢ marom 104, mpumenen meton 96 batiecosckoii ODiSI, u
TPM, accounnpoBaHHas ¢ TEHEPUPOBAHHBIMU MCEBIOCKBAXKMHAMY U3 mara 124,
MOKeT ObITh IpoBepeHa cpaBHeHHeM ¢ TPM 102. DToT nmpouecc MOXKeT ObITh
noBTopeH s npyrux TPM 102, moka He OyaeT HalimeHa camocorjacoBanHas TPM
102. Takoii crtocol, 0OJHAKO, MOYKET 3aHSITh MHOT'O BPEMEHU.

JApyrum crnocoOoM MokeT ObITh UTEPATUBHBIA MOAXOJ, B KOTOPOM BBIOUPAETCS U
ucnonssyercss TPM 102, renepupyercss TPM, accounnupoBaHHBIN C
ncesaockBaxkuHamu, TPM, accouuupoBaHHBIN ¢ NCEBAOCKBAXXUHAMU U3 1wara 124
3aMEHsIeT NePBOHAYAIbHO UCIONb30BaHHBI TPM 102, B kauecTBe HOBOW BXOJHOMU
BeauuuHbl B mare 104, u nmpouecc MOXeT UTEPATUBHO NMPOAOJKATHCS, ITOKA HE
crabunusupyercss TPM, accouuupoBaHHas ¢ MCeBAOCKBaXuHaMu 124. 3ToT MeTon
OIMCaH HUXKE CO CCBLIKOI Ha ¢ur. 7.

Ha ¢ur. 7 rpadudecku npeacTaBieH BapUuaHT OCyIIECTBIEHUs crocoba 128,
peanusyroumero MoaupuuupoBaHHy Bepcuro Mmetonuku ODiSI, onucaHHyO BhIIIE CO
ccbutkoi Ha ¢ur. 6. Hanpumep, cnoco6 128 moxkeT peann3oBaTh UTEPATHBHYIO
batiecoBckyto ODiSI, BeImonHsAEMYIO, HAIPUMEP, BBIUHCIUTEIBHON CHCTEMOM 60,
XOTS CJIEAYET UMETh B BHAY, YTO crocod 128 MoxeT ObITh OCYIIECTBIJIECH JHOOOH
NOAXOSINEH BEIYUCIUTEIbHON CUCTEMON, BBIYUCIUTEIbHBIM YCTPOHCTBOM W/HITH
KoHTpoJuiepoM. Takum oOpa3om, Takke ClIeayeT MOHNMATh, YTO HEKOTOPbIE UJIH BCE
U3 OMHMCAHHBIX HUKE onepanuii 00paboTKku MOTYT OBITh OCYINECTBJIEHBI OTHUM HIIU
foJiee KOMIIOHEHTaMHU BBIYUCIUTEIbHON cUCTEMBI 60, BKIIOUas mporeccop 64,
3alOMHUHAI0IIee YCTPOUCTBO 66, MIIM AHAJIOTHYHBIMHU, U MOTYT OBITh OCYILIE€CTBIICHBI
npoueccopom 64. IIpoueccop 64 MOKET OCYLIECTBJATE ONEPALUH, BBITOJHSIS

nporpaMmbl, KOMaHAbI, MPEANMUCAHUA U AP., XPAHAIIHUECCA B 3alIOMUHAKOIEM
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yCTpoiicTBe 66 (HampuMmep, MaTepUAITbHON YHEPTOHE3aBUCUMON MAITHHOYHTAEMOU
cpexne).

ITaru 82, 84 u 86 (¢ur. 7) coorBercTBYIOT Waram 82, 84 u 86 Ha pur. Su b u
UCIONB3YIOTCS B criocobe 128 st reHepupoOBaHus NCEBAOCKBAXHH. B mare 98
MPOU3BOJUTCS CYMMHUPOBAHHUE NICEBJOCKBAXKUH COIVIACHO ONHOMY MJIM HECKOJIbKUM
3apaHee BBIOpaHHBIM MPABHIIAM, KOTOPbIE MPUMEHSIFOTCS C YYETOM OL€HKH
COOTBETCTBYIOLIEH 3aJieku MPOAYKTUBHOIO IJIacTa. DTH MpaBUjIa CYMMHPOBAaHUS
MOTYT OBITh IPUMEHEHBI K MICEBAOCKBAKUHAM JJIsi TEHEPUPOBAHUS, HATIPUMED,
kpuBbix EEI n/miam kapoTaXHBIX JaHHBIX IS KAXA0H U3 MCEBIOCKBAKHUH.
AHaJIOTUYHO, TPaBWJIa CYMMHPOBAHUS MOTYT OBITh MIPUMEHEHBI K IICEBJOCKBAXKUHAMHU
11l TeHEPUPOBAHUS, HAPUMEDP, KOHKPETHOTO mapamerpa u3 Habopa
neTpopU3NIeCKUX KpUBbIX. [Ipr 3TOM, B HEKOTOPBIX BAPUAHTAX OCYIIECTBICHUS, Ha
mare 98 MoxeT ObITh BBIOPaH KOHKPETHBIN MapaMeTp, NPeaCTaBIAI0 Ui HHTEepec (1,
TakuM 0Opa3om, accounnupoBaHHas kpusas). Hanpumep, Ha mare 98 moxeT ObITh
BbIOpaHa KpUBast 3aBUCUMOCTH Vg, KaK MPEACTABISAIOLIAS HHTEPEC.

Kpome Toro, BXOHbIE BEIMUYUHBI MOTYT OBITh NPUHSTHI U Jajiee MepeaaHbl B Iar
129 (ornuuaromuiics ot mara 100 tak, kak 310 Ob110 OoJee moapOOHO ONMHCAHO
BbIIIE). DTU BXOIHbIE BEJIMYMHBI MOTYT BKJIIOYATh, HAIPUMEP, CEHCMUYECKHE TaHHbIE
90. AHanoOru4HO, BXOJHbIE BEJIMYNHBI MOTYT BKJIKO4YaTh, Hanpumep, TPM 103. TPM
103 moskeT ObITh (MEPBOHAYAIBHO) ONpEaesieHa MOJb30BaTENeM, IPOU3BOJIBHO
reHepUpOBaHa M 3aMOJTHEHA BBIYUCIHUTEIbHONU cucteMoii 60 (HampuMep, mIpoLeccopom
64 unu npoueccopoM 64, BHIMOJHSIIOLUKUM NPOTpaMMy, XPaHILIYIOCs, HAIpUMEpP, B
3aMOMHHAIOIIEM YCTPOUCTBE 60), U/UIN JeTePMUHHPOBAHHO MeHEPHPOBAHA U
3aIMoJHEeHAa BBIYUCIUTENbHON cucTteMoi 60 (HampuMep, mpoueccopom 64 miun
npoueccopoM 64, BEIMOJHAKIIUM IPOrpaMMy, XPaHsIIYIOCs, HAPUMED, B
3amoMuHaKmeM ycrpoiictee 66). Ha mare 104 MosxeT ObITh UCTIOJIB30BAH METOJ
BBIOOPKH /ISl TEHEPUPOBAHHMS BBIXOJHBIX JAHHBIX ICEBIOCKBAKUH HA OCHOBE, 1O
MEHBIIEH Mepe OTYACTH, celicMuuecknx AaHHbx 90 u TPM 103.

Ha mare 124 na ¢ur. 7, uTepaTUBHO r€HEPUPOBAHHBIE BEIUYNHBI PACIIHPEHHOTO
ynpyroro umnenanca (EEI) B moHOM criekTpajibHOM AHama3oHe U JUTO(AIUH B
MIOJIHOM CIEKTPAJIbHOM AMAINa3OHe nepenarTces u3 mara 104 renepupoBaHus
BbIOOpKU. ITepaTuBHO reHepupoBaHHble BenuunHbl EEl B MOMTHOM ciekTpajibHOM
Auarna3oHe U JUTO( AL B MOJHOM CIIEKTPAJIbHOM JHANa30HE COOTBETCTBYIOT

(accounupoBaHbI C) NMCEBIOCKBAXXHUHAM, FT€HEPUPOBAHHBIM METOOM BBIOOPKH Ha LIare
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104. IIceBROCKBaXMHBI TEHEPUPYIOTCS C UCIOJb30BAHUEM CEMCMHUYECKUX AaHHBIX 90,
KaK 3TO OBLIO OMUCAHO BhIIIE (M B OTJIMYHME OT F€HEPUPOBAHUS IICEBIOCKBAKHUH Ha
mare 86, rae B mpolecce reHepupOBaHUSA HE UCIOJIb3YIOTCS KaKue-I10o
ceiicmuueckue nanubie) Kak nzobpaxeno Ha ¢ur. 7, na mare 124 umeercs 2000
NICEBJOCKBAXKHUH, OJTHAKO YHCJIO T€HEPUPOBAHHBIX MCEBIOCKBAXXUH MOXKET OBbITh
ooabire uau Merbine 2000. Janee, Ha mare 130, M0 JaHHBIM MICEBIOCKBAKUH
Bbruucisercss TPM (manpumep, Beixognast TPM). anee, Ha mare 132, BeIXOAHas
TPM cpasuauBaetrcs ¢ TPM 103 (nepBoHavaabHasi, HAIPUMED, ONpeaeIeHHas
noabs3oBatenem TPM 103, npeacrapisitomias coOON MEPBYIO UTEPALIHIO).

Ecnu Beixonnast TPM cornacyercs ¢ (copnanaet no uugpam ¢) TPM 103, Torna
noATBepkaeHo cooTBeTcTBHE TPM TpeboBanusm, u ciocod 128 moxker nepeiitu Ha
maru 126 u 94 (onucaHHbIe BbIIIE CO CCHUTKOM Ha ¢ur. 6). OMHAKO €ClIU BBIXOAHAS
TPM He cornacyetcs (coBmagaet nmo uudpam ¢) TPM 103, To He mOATBEPIKIEHO
coorBercTteue TPM 103 TtpebGosanusim (t.e., TPM 103 He sBnsieTcs
caMoCorjacoBaHHOMN). B aTom cnyuae, cioco0 128 moxer nepeiitu Ha mar 129, B
KOTOPOM MepBOHAYaJbHas (T.€., IpeaocTaBlIeHHas mojb3osareaem) TPM 103
yTouHsieTcs mocpencTsoM Beixoguoi TPM. Takum oGpaszom, Teneps BeixogHass TPM
BpicTynaer kak TPM 103. Illaru 104 u 124 seimonnsaroTces npu seanyune TPM 103,
uMmeromen sennuuny BeixogHod TPM. Ha mare 130 no naHHBIM IICEBAOCKBAXKUH
BbruucaseTcs apyras TPM (Hanpumep, BTopas BeixonHas TPM). Jlanee, na mare 132,
BTOpas BeixoaHass TPM cpasHuBaercs ¢ TPM 103 (umeromieli [epBy0] BEIUIUHY
BeixogHot TPM). Ecnu BTopas BeixonHast TPM cornacyercs ¢ TPM 103 (umeer
[mepByr0]| Benuuuny Boixonuoit TPM), To moareepskaeHo coorsercreue TPM 103
TpeboBaHusM, u crocob 128 moxer nepexoauthb Kk maram 126 u 94. Ecnu xe BTOpas
BbeixonHass TPM we cooTBercTByeT TPM 103 (mMmeromueit [mepByio] BeTUUnHY
BbIXOHOW TPM), T0o He montBepskaeHo coorsercTeue TPM 103 (umeroteii [mepByro]
BeNnunHy BeIXOAHOH TPM) TpeboBanusim (T.e. TPM 103 He saBasercs
caMoCOrjacoBaHHOM). B aTom cnyuae, cnoco0 128 moxket nepeiitu Ha mar 129, B
kotopom TPM 103, umeromas [nepByto]| BenuunHy BeixogHoi TPM, yTouHseTcs no
BeauuuHe BTOpo# BbixoaHOH TPM B kauectse TPM 103, u onucanHBIN BbIlIEe NPOLECC
BBIMIOJIHSIETCS CHOBA AJIs AanbHelmen ctadbunuzanuu TPM 103,

B HEKkOTOpBIX BapHaHTax OCYLIECTBJIEHUsA, War 132 npuHATUS pelIeHus
ompenesseTcs UCIOIb30BAHUEM MOPOTOBOI0O HECOBNAACHUS (T.€., TOPOrOBOM

BeJIMYUHBI) 17151 cpaBHeHUst TPM 103 ¢ TPM, BeIYUCIEHHON 1O TaHHBIM
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ncesnockBaxud. Hanpumep, eciu TPM 103 u TPM, BeluucieHHast 1O JaHHBIM
NCEBJOCKBAXXUH, UMEIOT pa3jiMyune Mo BeJINYUHE MEHEEe UeM NIOPOroBOe 3HaU€HUE, U
MEeHee 4eM HJIH paBHbI eMy (T.€., PUKCHPOBAHHON BEJINYMUHE, IPOLIEHTHOMY 3HAYEHUIO
U Ap.), TO B 3TOM ciydae TPM, BelunclieHHas O JAHHBIM NCEBAOCKBAXKUH, TOJIKHA
ObITh Mpu3HaHa Ha mare 132 corinacoBanHoi ¢ TPM 103. B HeKOTOpPBIX BapHaHTax
OCYLIECTBJICHUS], ONMMCAHHBINA BBIIIE UTEPATUBHBIN MPOLECC MOXKET MPOAOIKATHCS,
noka TPM 103 u TPM, BbIYMCIIEHHAs MO AAHHBIM MCEBAOCKBAKUH, HE OyayT
OTJIMYAThCs MO BEJIUYUHE MEHee UeM MOPOroBO€ 3HAUCHUE, NI MEHEe YeM UJIM PaBHBI
eMy.

JIOTIOJTHUTEJIBHO, UJIM B KAYECTBE aJIbTEPHATUBBI, MOXKET OBITh 3apaHee
YCTAaHOBJIEHO (MKCUPOBAHHOE YKCJIO UTEPAIUA, U MOXKET OBbITh HCMONb30BaHa TPM,
BBIYHCJIEHHAs MO JaHHBIM M1CEBJAOCKBAXXUH, KOTa JOCTUTHYTO 3TO YUCIO UTepaluil
(ecnmu TPM 103 u TPM, BbIYHCIIEHHAS IO JaHHBIM MCEBIOCKBAXKHIH, €lle HE JOCTUTIIH
pa3auyus B BEJUUYMHE MEHEee UeM MOpPOroBoe 3Ha4YeHHUe, UM MEHee YeM UJIU PaBHBI
NOpoOroBoMy 3HaueHuto). Hanpumep, n™ ncesnockBaxkunbl (T.€., n*" urepauus, rue
"n" — menoe uncio, OosiblIee eAUHULBI, TPEICTABISIOMEe KOJTUIECTBO BhITTOJTHEHHBIX
uTepauii) MOryT ObITh TEHEPUPOBAHBI, C UCMOJNb30BaHueM n° TPM 103 u
celicMmuueckux naHHbIX 90, U n™° MCEBOOCKBAKUHBI MOTYT ObITh UCMOIb30BAHbI, YTOObI
OXapakTepU30BaTh MPOAYKTUBHBIN IJIACT B MOANOBEPXHOCTHOH 30He 26 3eMiu, Koraa
ycraHoBneHo, uto n®* + 1 TPM (TPM, BbIYHMCIEHHAs O JaHHBIM MCEBIOCKBAKHH ), HE
COrjacyeTcs ¢ n°® TPM 103 (me umeer pasIn4us 0 BEJIMYUHE MEHEE UYeM IOPOroBoe
3HAYCHHE, WJIM MEHEe YeM UJIU PaBHOE MOPOrOBOMY 3HAUYEHUIO), KOTIA
¢uxcupoBanHoe yuciao urepanuii TPM 3kBUBaNeHTHO N (T.€., JOCTUTHYTO
(UKCHUPOBAHHOE YUCIIO UTEPALUIA).

B npyrux BapuaHTax OCyILIE€CTBJIEHUS, ONMCAHHBIN BbIlIE€ UTEPATHUBHBIN MpoIEcC
MOKET OBITh OCTAHOBJIEH 110 KOMaH/i€ UJIM HHOMY CUTHAJY IPEePBhIBAHUS, H KOTAa
NOCTyMaeT KOMaH/a WU APYTOi CUTHAJ MPEePhIBAHUS, MOXKET ObITh HCIIOJIb30BaHA
TPM, BbIUHCIIEHHAS TIO JaHHBIM MMCEBJOCKBAXKUH.

Cnoco06 128 naeT BO3MOKHOCTD JJIs1 KaXKJIOH CEHCMOOPOKKH UMETh CBOIO
Matpuly BepositHocTel nepexona (TPM) 103. bosee Toro, n3-3a BO3MOKHOCTH
anantauuu TPM 103 mocpencTsoM UTEpaTUBHOIO NMpoOLEcca, MO0 CPABHEHUIO CO
crocoboM 96 CHMKAETCs KOJIMYECTBO BO3MOJKHBIX MOCIENCTBHM (T.€., CHUKAETCS
cyOBbeKTUBHOCTD) Osaronaps nepsoHadanbHoMy BeiOopy TPM 103. Takum oGpasom,

BBIUHMCJIUTENbHAsA cucTeMa 60 MOKET BBIITOJIHSITh passindHbIC OTI€pAlUU 1O aHAJINU3Y
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IaHHBIX ¢ 0oJiee BBICOKOM HaJ€KHOCTBIO Pe3yJbTATOB B OTHOIICHUH, HATIPUMED,
IUTAHUPOBAHUs OypeHUs CKBAXKUH, OLEHKHU 3aMacOB, NOCTPOCHUS MOEIN
NPOAYKTHBHOIO IJIACTA U/HJIM ONPENesIeHHs] XapaKTePUCTHK MPOAYKTUBHOTO IJIACTA,
3a cyeT nojay4yeHus 6onee HanexHoit TPM 103 B pasHbIX MeCTax Mo NPOAYKTUBHOMY
miacty. Pe3ynbTaTsl oqHOMepHO# cToxactuyeckoi naBepcuu (ODiSI) moryTt ObIiTh
BBEJICHBI B HAIl TEXHOJOTHYECKUH MPOLECC CeICMUYECKOro aHalu3a u
UHTEPIPETALIUH.

OnucaHHbIE BbIlIE KOHKPETHBIE BAPHUAHTHI OCYLIECTBJICHHUS ObLIH MPEaCTABIEHbBI
B Ka4eCTBE MpUMepa, U ClAeAyeT MOHUMATh, YTO 3TH BaAPUAHTHI OCYIIECTBIEHHUS MOTYT
MOIBEPTaThCs PA3JUYHBIM MOAU(PUKALHUAM U peain3anuu B apyrux gopmax. Takke
cienyeT MOHUMATh, 4TO GopMyia H300peTeHHs He MPeanoaraeT OrpaHuYeHUs] STUMH
KOHKPETHBIMH PAaCKPBITBIMU OpMaMU, HO, HATIPOTHUB, AOJIKHA OXBAThIBATh BCE
Moau(UKaUK, SKBUBAJEHTHI U aJbTEPHATHBbI, HAXOMSIINECS B Mpeaesax CyLecTBa u
00JIaCTH 3aLUThl HACTOSIIErO PACKPBITHS.

[IpencraBieHHbIe U 3asiBJICHHBIE 371€Ch CIIOCOOBI OTHOCSITCS] U IPUMEHHMBI K
MaTepuaJbHbIM 00bEKTaM U KOHKPETHBIM MIPUMEpPaM NPaKTHUYECKOro XapakTepa,
KOTOpPbI€ OYEBHIHO YCOBEPIIEHCTBYIOT TEXHHUECKYIO 00JaCTh U, IO 3TOH MPUYHHE, HE
SABJISIOTCSI aOCTPAKTHBIMH, HEMAaTePHAJIbHBIMH WJIH Cyry0o Teopetuueckumu. Kpome
TOTO, €CJIM MPHJIOXKEHHAsI B KOHIE HACTOSIIIEero onucanus Gopmyna u3o0peTeHus
COZIEPIKUT OUH UIK OoJiee 3JeMEHTOB, 0003HAYEHHBIX KaK "CpeacTBa s
[BeinmonHeHus | [GyHkuuu|" unu "war nis [BeinoaHeHus | [ysakuuu]",
NpeAnoaraeTcs, 4YTo TaKHe 3JIEMEHTHhI JOJIKHBI BOCIPUHUMATHCA cornacHo Ctatbu 35
Csona 3akonoB CIIA map. 112(f). Ognako, nis 1r00bIX TyHKTOB GOPMYIIBI,
coAepKAIIUX 3JIEMEHThI, 0003HAYEHHBIE JTFOOBIM IPYruM 00pa3oM, MpeanoaaraeTcs,
YTO TaKHe 3JIeMEHThbI He JOJIKHBI HHTeprpeTupoBarhes cornacHo Ctateu 35 CBona

3akonoB CIIA map. 112(%).
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OOPMVYIJIA U30BPETEHM A

1. Crioco0, B koTOpOM:

NPUHUMAIOT MEPBYIO MAaTpULy BeposiTHOcTel nepexoaa (TPM)
NOANOBEPXHOCTHON 30HBI, ONPEAEISOIYIO, A U3BECTHON JIMTOJOTUH NIPU TEKYLIEM
ypOBHE KBAHTOBAHUS 1O IIyONHE, BEPOATHOCTD HAJNYHUS ONPEIENEeHHBIX JIUTOJOT Uil
Ha CJIeYIOIeM YPOBHE KBAHTOBAHUS 1O TJIyOHHE;

NPUHUMAKOT CEHCMHUYECKUE AaHHbIE AJIsl NOANOBEPXHOCTHON 30HBI,

UCHONBb3YIOT nepByro TPM u celicmMuueckue naHHbIe AJ1s T€HEPUPOBAHUsS MEPBBIX
NICEBAOCKBAXUH,

BBIYUCJSIOT BTOPY0 TPM 1o naHHBIM NEPBBIX CEBAOCKBAXKWH,

ONpeAessoT, cornacosana au sropas TPM ¢ nepsoit TPM; u

UCHOJB3YKT NEPBbIE NCEBAOCKBAXKUHBI AJIs OJYUYEHUsI XapaKTEPUCTHUK
NPOAYKTUBHOTIO IJIACTa B MOANOBEPXHOCTHOM 30He, koraa sropasi TPM onpenenena

KakK coryacoBaHHas ¢ nepsoui TPM.

2. Cnocob mo 1. 1, B koTopoMm 3aMeHs0T nepByto TPM Bropoii TPM, korpa

BTopass TPM onpenenena kak He coryiacoBaHHas ¢ nepsoil TPM.

3. Cnocob no 1. 2, B KOTOPOM:

ucnonb3yrT BTOpyro TPM u celicMuueckue gaHHbIE sl TEHEPUPOBAHUS BTOPBIX
MCEBAOCKBAXKUH,

BBIYUCIISIIOT TPpeThi0 TPM 1mo gaHHBIM BTOPBIX MCEBAOCKBAXUH, U

ONpeAesstoT, cornacosana au Tpetbst TPM co BTopoit TPM.

4. Cnocob mo m. 3, B KOTOPOM HCIOJIB3YIOT BTOPBIE TICEBAOCKBAKUHBI JJIsI
MOJy4YeHHsl XapakTepUCTUK MPOAYKTUBHOIO IJacTa B MOANIOBEPXHOCTHOM 30HE, KOra

TpeThss TPM onpenenena kak corjacoBaHHas co Bropou TPM.

5. Cnoco® mo 1. 3, B kKoTOpoM 3aMeHsr0T BTOpyio TPM Tperweit TPM, xorna

TpeTbss TPM onpeneneHa kak He corjacoBaHHas co sTopoi TPM.
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6. Crioco® no . 1, B KOTOPOM IIpU ONpEeNeJIeHHH, corjiacoBana i Bropas TPM ¢
nepsoil TPM, onpenensdroT, MeHbLIE JIU pa3nuune Mexay sTropoit TPM u nepsoit TPM

NMOpPoroBoOro 3Ha4€HUsA, UJIU MCHBIIC UJIK PABHO MMOPOTOBOMY 3HAYCHUIO.

7. Cnocob no m. 1, B KOTOpOM:
BIC oii “
TEHEPUPYIOT N MCEBIOCKBAXUHBI C UCMONb30BaHueM n- TPM u celicmuueckux
NAHHBIX; U
MCIIONB3YIOT N°° MCEBAOCKBAKUHBI ISl TIOJTyYE€HUS XaPAKTEPUCTHK
NPOAYKTMBHOIO MIIACTa B MOANOBEPXHOCTHOM 30He, korna n® + 1 TPM onpenenena
Kak He cornacosanHas ¢ n°" TPM, u korna GQuUKCHPOBAHHOE YMCIIO uTepanuii TPM

OKBHBAJICHTHO 1.

8. Cnocob mo m. 1, B KOTOpOM:
BIE on o
FEHEPUPYIOT N~ MCEBAOCKBAXXUHBI C UCTIONB30BaHUueM n° TPM u celicMuueckux
JIaHHBIX,
NPUHUMAIOT CUTHAJ IPEPBIBAHUS, U
MCIONB3YIOT N°° IMCEBAOCKBAKUHBI ISl TIOJY4EHHUS XapPaKTEPUCTHK
NPOAYKTUBHOIO MJAaCTa B MOANOBEPXHOCTHON 30HE, KOrla NPUHST CUTHAJ

NPEpPBbIBAHMUS.

9. Crocob no m. 1, B KOTOPOM MPUMEHSIIOT AJITOPUTM CTOXACTUYECKOI BHIOOPKH
npu ucnoyib3oBanuu nepsoit TPM u celicMUyueCKUX TaHHBIX AJISI TEHEPUPOBAHUS

MEPBBIX NMCEBAOCKBAXKHH.

10. MaTtepuanbHas 3HEpProHe3aBUCHUMas MallMHOYUTAaEeMas Cpeaa, coaepkalas
KOMAaHJbI AJI51 KOHQHUTYPUPOBAHHS MPOLIECCOPA IS

F€HEePUPOBAHUS NEPBBIX NCEBAOCKBAXXUH HA OCHOBE IO MEHbIIEH Mepe OTYACTH
nepsoil TPM u ceficMHYE€CKUX JaHHBIX MOANOBEPXHOCTHOHN 30HBI, MPUYEM NEepBas
TPM conepKuUT BEpOATHOCTU KOHKPETHBIX JINTOJOTUH HA 3aJJaHHBIX Y POBHSAX
KBAaHTOBAHMS IO TyOMHE Ha OCHOBE M3BECTHOMW JINTOJIOTUH HA TEKYIIEM yPOBHE
KBAaHTOBAHMUS 1O rIyOuHE;

BbIUMCJIeHUsI BTOpOU TPM Ha OCHOBE NaHHBIX MNEPBbIX NCEBAOCKBAXKUH,

ONpeAeNIeHHs] TOrO, MEHbLIE JIM NOPOTrOBOrO 3HAYEHUS Pa3IMYue MEXAY BTOPOU

TPM u nepsoii TPM, unu MeHblle UM paBHO NOPOTrOBOMY 3HAYEHUIO; U
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UCIOJb30BAHUS MEPBBIX NNCEBJOCKBAXWUH AJIS MOJYUYEHUS XapaAKTEPUCTUK
MNPOAYKTUBHOTO IJIACTA B MOAMNOBEPXHOCTHON 30HE, KOT[a pa3inuue MEXAY BTOPOU
TPM u nepsoii TPM meHb1Ie NOPOroBOro 3Ha4€HUs, UM MEHbLIE WU PABHO

NMOPOroBOMY 3HAYUYCHUIO.

11. MarepuanbHas 3HeproHe3aBUCcUMas MallMHOUYUTaeMas cpena no m. 10,
coaeprkaiias KOMaHabl IJIs KOHPUTYPUPOBAHUS TpoLieccopa Ajisl 3aMeHbl epsoii TPM
Ha BTOpYyI0 TPM, korna paznuune mexay sTopoil TPM u nepsoit TPM npesrimaer

MMOpPOroBoO€ 3HAYCHUC.

12. MartepuanbHas 5HeproHe3aBuCUMas MallMHOYUTaeMas cpena no m. 10,
coaepkamas KOMaHAbI 1JIs1 KOHQUTYPUPOBAHHUS MPOLECCOPa IS

F€HEPUPOBAHUS BTOPBIX NCEBAOCKBAXKUH HA OCHOBE IO MEHBIIEH Mepe OTYACTH
BTOpOoil TPM U celicMuueCKUX AAHHBIX,

BbIUMCJIeHUs TpeTbeld TPM Ha OCHOBE BTOPBIX NCEBAOCKBAXUH, U

ONpeAeNIeHHsl TOrO, MEHbLIE JIU MOPOrOBOr0 3HAYECHHUS PA3IUUUE MEXAY TPETbEH

TPM u BTopoit TPM, unu MeHbLI€ UIH PABHO MOPOTOBOMY 3HAYEHHUIO.

13. MarepuasipHast dHEproHe3aBucuMas MallMHOYUTaeMas cpefga no m. 12,
comep:kalnas KOMaHAbI 1J1s1 KOHQUTYPUPOBAHUS MPOLIECCOPA ISl OTyUeHUs
XapaKTePUCTUK NPOAYKTUBHOTO IJIACTA B MOAMNOBEPXHOCTHON 30HE HA OCHOBE BTOPBIX
MCEeBAOCKBAXUH, KOrJla onpeaenseMoe pazauune mexay tperbeii TPM u BTopoii TPM

MCHBIIC MOPOTOBOI0 3HAUYCHHA, UJIM MEHBIIC UJIX PABHO MOPOrOBOMY 3HAYCHUIO .

14. MatepuasibHasi SHeproHe3aBucuMasl MallMHOYUTaeMas cpena no m. 10,
comepkamas KOMaHAbI 1JIsl KOHQUTYPUPOBAHHUS MPOLECCOPa IS

reHepUpOBaHUs N™™ ICEBIOCKBAXHH ¢ ucromb3oBannem n° TPM u
CEMCMHUYECKUX TAHHBIX, U

MCIOJIb30BAHUS N MMCEBIOCKBAXUH JUJISl OJYYEHUS XaPAKTEPUCTHK
NPOAYKTHBHOTO TIACTa B MOAMOBEPXHOCTHOM 30HE, korna n®” + 1 TPM onpenenena
KaK He cornacosaxHas ¢ n°" TPM, u koraa dukcupoBanHoe yucino urepauuii TPM

OKBHBAJICHTHO 1.
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15. MarepuasiipHast dHEproHe3aBucuMas MallMHOYUTaemas cpena no m. 10,
conepsKaiasi KOMaHIbl 1Jisi KOHQUIYPUPOBaHUS TIPOLIECCOPA IS

reHepUpOBaHUs N™™ IICEBIOCKBAXHH ¢ ncmomb3oBannem n® TPM u
ceficCMUUYECKUX JaHHBIX; U

MCIIOJIb30BAHUS N° " MCEBIOCKBAXKUH ISl TIOJYYEHUS XaPaAKTEPUCTHUK
NPOAYKTUBHOIO IJIACTa B MOANOBEPXHOCTHON 30HE MPHU T€HEPUPOBAHUY CUTHAJA

NpepBhIBAHUS NPOLIECCOPOM UJIM MPUEMA CUTHAJla IpepbIBAHUS.

16. MartepuanbHas 5HeproHe3aBucuMas MallMHOUYUTaeMas cpena no m. 10,
coaepkamasi KOMaHAbI JJIsl KOHQUTYPHPOBAHHUS MPOLECCOPa IJII UCIIOJIb30BAHUS
aJrOPUTMA CTOXACTUYECKOW BBIOOPKH JJIsI TEHEPHPOBAHMUS MEPBBIX NMCEBAOCKBAXKUH HA

OCHOBE IO MeHbIIel Mepe oTyacTu nepBol TPM u ceiicMHUYEeCKUX TaHHBIX.

17. YcTponcTBo, coaepxalnee:

poLeCcCop, CKOHQUTYPUPOBAHHBIN IS

F€HEePUPOBAHUs MEPBBIX NCEBJOCKBAXUH Ha OCHOBE IO MEHbIIEH Mepe OTYaCTHU
nepsoil TPM u celicMHUYECKUX JaHHBIX MOANOBEPXHOCTHOMN 30HBI, IPUYEM NEpBas
TPM conepKUT BEPOSITHOCTH KOHKPETHBIX JIMTOJOTUN HA 3aJaHHBIX YPOBHSIX
KBAaHTOBAHMUS 110 INyOMHE Ha OCHOBE M3BECTHOMN JINTOJIOTUH HA TEKYIEM YPOBHE
KBaHTOBAHMUS MO riyOuHe;

BbluKCJIeHHUsl BTOpoil TPM Ha OCHOBE AAaHHBIX NMEPBBIX MCEBJOCKBAKHH,

ONpeaeNeHNsl TOTO, MEHbIIIE JIU MNOPOrOBOr0 3HAYEHUS pPa3IUYUe MEXAY BTOPOH
TPM u nepsoii TPM, unu MeHble UM paBHO NOPOTOBOMY 3HAYEHUIO; U

MCIOJb30BAHUS MEPBBIX NCEBJOCKBAKHUH AJIS MOJYUYEHUS XapaKTEPUCTUK
NPOAYKTUBHOTIO IJIACTA B MOANOBEPXHOCTHON 30HE, KOIJa pa3jnudynue MeX1y BTOPOHU
TPM u nepsoii TPM MeHblIe NOPOroBOro 3Ha4€HUs, UJIU MEHbLIE WU PABHO

NOPOTrOBOMY 3HAYEHHUIO.

18. YcrpoiictBo o m. 17, B KOTOPOM MpoLeccop CKOHPUTYPHUPOBAH AJIsI 3aMEHBI
nepsoil TPM Bropoit TPM, korna pasnuuue mexay sropoit TPM u nepsoit TPM

MNPEBBILIACT MOPOTOBOC 3HAYCHUC.
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19. YerpoiictBo mo n. 17, B KOTOpOM mponieccop CKOHGUTYpUPOBAH IS

F€HEPUPOBAHUS BTOPBIX MCEBIOCKBAKUH Ha OCHOBE M0 MEHbIIEH Mepe OTYaCTU
BTOpOoil TPM u celicMUUECKUX AaHHBIX,

BblunCIIeHUs TpeTbell TPM Ha OCHOBE BTOPBIX NCEBIOCKBAXKHUH;

ONpeaeNeHNs] TOTO, MEHbIIIE JIU MOPOTOBOr0 3HAYEHUS pa3Iudnue MeXAYy TpeTbel
TPM u BTOopoit TPM, unu MeHbie Uiad paBHO NOPOTOBOMY 3HAUEHHUIO,

MOJIYYEHUS XapaKTEPUCTUK MPOAYKTUBHOIO IJIACTA B MOANOBEPXHOCTHOM 30HE
Ha OCHOBE BTOPBIX NCEBAOCKBAXUH, KOTJ1a ONPENEe€HHOE Pa3jnunue MEXIy TpeThel
TPM u BTOpoit TPM MeHbILI€ MOPOrOBOTO 3HAYEHUs UJIM MEHbIIE UJIU PABHO

NOPOTrOBOMY 3HAYEHHUIO.

20. YcTpoticTBo mo . 17, B KOTOPOM MpoLeccop CKOHPUTYPUPOBAH IJIs:

reHepUpOBaHUs ™™ ICEBIOCKBAXHH ¢ Hcmomb3oBannem n° TPM u
CEMCMUYECKUX IAHHBIX, U

MCIOJIb30BAHUs N MMCEBAOCKBAXUH JJIsl TIOJYYEHUS XapAKTEPUCTHK
NPOAYKTHBHOTO TIACTa B MOAMOBEPXHOCTHOM 30He, korna n®” + 1 TPM onpenenena
KaK He cornacosaxHas ¢ n°" TPM, u koraa duxcupoBanHoe yucyuo urepauniit TPM
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