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CHCTEMBI, CHOCOBHI 1 YCTPOUCTBO JAJIsI UBMEPEHHI BO
BPEMA bYPEHUA

HCDCKDCCTHBIC CCBLIKH Ha POACTBCHHBIC 3a4BKH

[0001] JlanHast 3asBKa 3as4BII€T NMPUOPUTET Mo 3asaBke Ha mateHT CIIA Ne
62/013995, nomannoi 18 mrons 2014 r. u umeromer Ha3Banue «MWD SYSTEMS,
METHODS AND APPARATUS». [Ina uenet CILIA, 3Ta 3adBKa 3asBISET MIPUOPUTET
cormacao 35 U.S.C. §119 no 3asBke Ha mateHT CIIA Ne 62/013995, momanuo# 18
uroHs 2014 . m wumeromer wHaszBanmme «MWD SYSTEMS, METHODS AND
APPARATUS», koTOpast 3TUM BKJIFOYAETCS B JAHHBIA JOKYMEHT C IOMOIIBIO CCHUIKH

BO BCCX OTHOIICHUAX.

O06nacTh U300peTEHUA

[0002] Ota 3adBKa OTHOCHUTCS K TOJA3EMHOMY OYpEHHIO, B YaCTHOCTH, K
MOJIyYeHUI0 WH()OpPMALMKA OT CKBOKHHHBIX JATYMKOB. BapHWaHTBI OCYIIECTBICHHS

MPUMEHUMBI K OYPEHHIO CKBAKUH JIJIS TOOBIYH YTIIEBOIOPOIOB.

ITpeanochUIKH U300pETEHUS

[0003] JloOb4a yrieBOAOPOIOB W3 TOA3EMHBIX 30H OOBIYHO TMPEAIOJIaraet
OypeHue CTBOJIOB CKBaKWH. CKBAXHHBI CO3JAIOT C HMCIOJIH30BAHUEM HAXOISAIIETOCS
HAa TIOBEPXHOCTH OYpPOBOTO OOOPYJOBAaHWSA, BPANIAIOMIETO OYPHIIBHYIO KOJIOHHY,
KOTOpass B KOHEYHOM HTOTe€ TMPOXOJUT OT IMOBEPXHOCTHOTO OOOPYAOBAHHSA [0
LEJIEBOT0 IJIaCTa WM TMOA3EMHOW 30HBL. BypHITbHAas KOJOHHA MOJKET TMPOXOJUThH
THICSTYH (D)YTOB MM METPOB HIPKE TIOBEPXHOCTH. HIKHHIA KOHEI[ OYPHUITBHOM KOJIOHHBI
COJIEPKUT OYPOBOE JIONOTO, MPEAHAHAYECHHOE T OypeHHs (WA YJIHHEHHS ) CTBOJIA
CKBaXUHBL. [l0 OypHIBHOW KOJIOHHE OOBIYHO TMPOKAYHMBACTCS MPOMBIBOYHAS
JKUJKOCTh, KaK TMpaBUIIO, B BHAEC OypoBOro pactBopa. [IpoMbIBOYHAS SKHIKOCTh

OXJTAKIACT U CMA3bIBACT 6ypOBOC J0OJIOTO, 4 TAKIKC BEIHOCHT 6yp0BOfI nnIaM Ha3aJd Ha
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MOBEPXHOCTh.  TaKkke,  HWCIOJb30BAHHE  MPOMBIBOYHOH  SKHAKOCTH  MOJKET
CIIOCOOCTBOBATh PETYJTHUPOBAHHIO 3a00WHOTO JABIIEHWS I TIOJABIICHHUA TPUTOKA
YITICBOIOPOIOB M3 TIACTa B CTBOJI CKBOKHHBI W WX TOTEHI[HAFHOTO BBIOpOCA Ha

MOBEPXHOCTD.

[0004] KomnonoBka wm3a OypunpHo# komoHHbl (KHBK) — 310 HasBanwme,
JaHHOE OOOPYIOBAHUIO HA HIDKHEM KOHIIE OypHJIBHOM KOJNOHHBL B pomomnenme k
oyposomy monoty KHBK MokeT comepaTh Takue SJIEMEHTHI, KaK yCTPOUCTBO IS
VIIPABICHUs  HAamNpaBlIeHHEM OypeHus (HampuMep, VYIPaBIAEMBIM  3a00HHBIN
THAPOTYPOUHHBIM ABHraTelh WM POTOPHAS YIpaBisieMas CUCTEMA), MATYHKH [T
HU3MEPEHUS CBOMCTB OKPYKAIOIIUX TeOJOTHYECKHUX IUIACTOB (HAIPUMED, JATYHUKHU IS
WCTIONB30BAHMA TIPH KApPOTAXKE); NATYUKH JUIA U3MEPEHHSA CKBAKUHHBIX YCIIOBHH TI0
Mepe MPOXOKACHHUS OYPEeHHS; OJHA WK OO0Jiee CHCTEM I TEJICMETPUHM JAHHBIX Ha
MOBEPXHOCTh, CTAOMIM3ATOPbI, YTDKEICHHBIE OypuiIbHBIE TPyOBI, TE€HEPATOPHI
umnynbcoB M T. . KHBK 00bMHO TpoaBHUTAOT B CTBON CKBOKHUHBI KOJOHHOW

METAJLUTHYECKUX TPYO (OypHITBHOM TPYyOOH).

[0005] CoBpeMeHHBIE OYPOBBIE CHCTEMBI MOTYT BKJIFOYATh JFOOBIC U3 IIHPOKOTO
psamga MexaHudeckux/3nmekTpoHHbIx cucteM B KHBK mnm apyrux mecrtax CKBakuH.
[TomoOHBIE CHCTEMBI MOTYT OBITh HA3BaHBI «CKBAKUHHBIE TPHOOPHDY. CKBAKHHHBIH
MPHOOP MOXKET COAEPIKATH JTFOOYI0 AKTHBHYIO MEXAHHYECKYIO, SJICKTPOHHYIO W/HITH
3NIEKTPOMEXAHUYECKYIO CHCTEMY, NEHUCTBYIOIMYIO B CKBaXHHE. CKBAKHHHBIA MPUOOP
MOJKET OOeCme4YMBaTh JIHOOYI0 W3 TIHPOKOTO psaga (QyHKIWH, BKiIOYas Oe3
OTpPaHWYEHHA. COOpP MAHHBIX, H3MEPEHHE CBOWCTB OKPYKAIOMIMX TEOJIOTHYECKUX
MIacTOB (HAPUMEP, KapoTaK), HW3MEPEHHE CKBAKHWHHBIX YCIIOBHH T1I0 MeEpe
MPOXOKIEHUS OypeHHs, YyTNpaBJICHHE CKBAKHUHHBIM OOOPYIOBAHHWEM, KOHTPOJb
COCTOSIHHA CKB&KHHHOTO OOOpPYJOBaHHUS, TPUMEHEHHE HANPABICHHOTO OypeHHS,
NpUMEHEHHe n3MepeHnuid Bo Bpems Oyperns (VBbB), npumenenne kapoTaka BO BpeMs
oypenus (KBB), m3mepenne cBOUCTB (pironmoB B CKBaXWHE W T. . CKBaKUHHAS
CHUCTEMA MOJKET COAEPXKaTh OJHY WM OOJiee CHUCTEM JUIs: TEIIEMETPUH MAHHBIX HA
MOBEPXHOCTh; cOOpa MAHHBIX TOCPEACTBOM JATYUKOB (HATPUMEP, MATYHKOB I

WCITOJTH30BAHUS TIPH KAPOTAXKE), KOTOPHIE MOTYT BKITFOYATh OJIWH WIIH 00Jiee TaTYHKOB
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BUOpALlMM, MAarHATOMETPOB, HHKJIHMHOMETPOB, AaKCEIIEPOMETPOB, JETEKTOPOB
PAINOAKTHBHBIX YACTHUL, 3JIEKTPOMATHUTHBIX JACTEKTOPOB, aKyCTHYECKHX JACTEKTOPOB
W Jp., TOMY4YEHHA HW300paKCHHUN; HM3MEPEHHUS TOTOKAa (DIFOMIOB; OIpPEICICHUS
HATIPABJICHUI, W3ITyYE€HHUSI CUTHAJIOB, YaCTULl WK TIOJIEH A1 OOHAPYKEHHA IPYTHMH
YCTPOMCTBAMH, YCTAHOBIIEHUS CBA3H C JPYTHM CKB&KHHHBIM 000PYI0BAaHUEM; 0TOOpA

Mpo0O CKBAKUHHBIX (PITFOUIOB U T. TI.

[0006] CKBa)KMHHBIE IPHOOPHI MOTYT IOCPEACTBOM TEIEMETPHH TEPEAABATh HA
MOBEPXHOCTh IMUPOKUN AMana3oH uH(popmanumu. Tenemerpuyeckas HHpOpMarmsa
MOXKET OBITh OCCHEeHHOW ia mpoBeAcHHA 3S(P(PEKTUBHBIX OYPUIBHBIX pPadoT.
Hanpumep, tenemeTrpuyeckas WHPOpPMAUs MOKET OBITh HCIIONB30BaHA OpHTagon
OypOBOM yCTAaHOBKH ISl IPHHATHS PEIICHHUN 00 YTIPAaBICHUH W HABEACHHUU OypPOBOTO
J0JNOTa Ui ONTHMHU3AIMH CKOPOCTH W TPAaEKTOPHUH OypeHHWs Ha OCHOBAHHHU
MHOKeCTBA (PaKTOPOB, BKIIFOYAS JOIMYCTHMBIE TPAHHUIIBI, TMTOJOKEHHS CYHIECTBYFOIIUX
CKBA)XKMH, CBOMCTBA IUIacTa, pa3Mep U MOJOKEHHE YIIeBOAOPOJOB U T. 1. Ilo mepe
HEOOXOTUMOCTH OpHraga MOKET TPOU3BOAMTH YMBIIIICHHBIE OTKIOHEHHA OT
3aIJTAHUPOBAHHOTO TYTH HA OCHOBAaHWHM HH(OpPMAIMH, COOPAHHOM CO CKBaKHHHBIX
JATYNKOB M TIEPEAAHHOHN HA MMOBEPXHOCTH TEJIEMETPHEH BO BpeMs Mpoiecca OypeHus.
CrmocoOHOCTh TIONyYaTh W TEPEJaBaTh HAASKHBIC TAHHBIE W3 MECT B CKBAKHHE
00ECTIEYMBAET OTHOCHUTENBHO Oo0jiee JKOHOMUYHOE W Oomee 3ddexTruBHOE

BBITIOTHEHHE OyPHIIBHBIX PaloT.

[0007] MHorre CKBa)KHHHBIE TIPHOOPHI HE COACPKAT TEIIEMETPUYCCKHUE
nepeJaTyukd. Takwe CKBRKHHHBIE TPHOOPHI MOTYT XPAaHUTh HHPOpPMALMIO IS
W3BIICYCHHSA, KOTAA MPUOOP OyZEeT BO3BPAINEH HA TMOBEPXHOCTh, WM I U3BIICYCHHS
MOCPEACTBOM KAHATHOTO TMPHOOPA, CIYCKAEMOTO K MECTOTIONOKEHHIO CKBAKHHHOTO
npuOopa Ha KaHare. J[OMOTHUTENHPHO WM adbTEPHATHBHO, TAKHE CKBAKHHHBIC
npuOOpPEl  MOTYT  CBA3BIBATBCA C  JAPYrOM  CHUCTEMOHM, KOTOpas COACPIKHT

TeIEMETPUIECKHUH MEPEJATIHK T OTIPABKH JAHHBIX B HA3€MHOE 000PYIOBAHHE.

[0008] [[Iupokoe paszHOOOpa3We CKBAKWUHHBIX TMPUOOPOB  MOCTABISIETCS

OTUPOKUM JTHATIA30HOM TIPOM3BOJUTENEH. PasHbie CKBaKHUHHBIE TPHOOPHI MOTYT
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MPEJOCTABIATh JAaHHBIE B Pa3HBIX (opmMarax WHIM C HCMONB30BAHHEM PA3HBIX
MPOTOKOJOB. OTO 3aTPyIHSAET WHIH [E€JaeT HEKENATeNbHO ITOPOTHM CO3JaHHE
CKBOXHHHOM CHCTEMBI, KOTOpas HCIIONB3YET CKBOKHWHHBIE TPHUOOPHI OT Pa3HBIX

MPOU3BOAMUTENEH U1 00ECTIEUeHUS BEIOPAHHBIX (DYHKIIMOHAIBHBIX BO3MOKHOCTEH.

[0009] PaszHple  TenmeMeTpUYECKHME ~ TEXHOJIOTMHM  BKJIIOYAKOT  IEpeavy
uH(pOpMAIMH TyTEM TC€HEPUPOBAHHA BUOpALMi B CKBAKMHHOM (Quroune (Hampumep,
aKycTHUYeCKas TeneMeTpus wid ruapoumnyiabcHas (['M) ckBakuHHAA TeneMeTpHs) H
nepeaadyy HMHQOPMAIMKU TOCPEACTBOM JJIEKTPOMATHUTHBIX CHUTHAJIOB, KOTOPBIE
pacmlpocTpaHAOTCA IO  MEHbHIEM Mepe dYacTH4HO d4epe3 3emmo (OM
(omeKTpoMarHuTHasA) TeneMeTpusa). B apyrux TeneMeTpuuecKHX MeTojax A
nepeiayy JAHHBIX HA TIOBEPXHOCTH NMPHUMEHSIOT OypPUIIbHYIO KOJIOHHY C MPOBOJAMH,
OTITOBOJIOKOHHBIM Ka0elmh WM AaKyCTHYECKYI0 TEJIEMETPUI0 TI0 YTDKEICHHOH

OypHIIEHOU TpyOe.

[0010] B TunuyHOM YyCTpPOMCTBE My DSJIEKTPOMATHUTHOM TENEMETPUM B
KAa4eCTBE AHTEHHBI MCTOIB3YIOTCS YaCTH OYPUIBHOM KOJOHHBI BypuibHas KOoIOHHA
MOJKET OBITh pa3AciicHa Ha JBE MPOBOIAINHUE CEKIHH IMOCPEACTBOM BKIIOUYCHHS B
OYPWIIPHYIO KOJOHHY HW30JIHPYIOIEH BCTABKH WIIH COCIUHHUTENS («(CTBIKOBOYHOTO
NepeBOAHHUKA ). CTBHIKOBOYHBIH MEPEBOTHUK OOBIYHO PACIIONIATAECTCS B BEPXHEU YaCTH
KOMITOHOBKH HH3a OYPHUIIBHOW KOJIOHHBI TaK, YTO METAJUTHYECKas OypuiIbHas TpyOa B
OoypunbHOol komoHHe Bhime KHBK ciy:kuT kKak OJWH aHTCHHBIM JJIEMEHT, a
metamnmndeckue cekuuu B KHBK cnykar kak Apyrodl aHTEHHBIM 31€MEHT. 3aTeM
3NIEKTPOMATHUTHBIE TEJEMETPUYECKHE CHTHAIIBI MOTYT OBITh TEpPEeJaHbl ITyTeM
PacpOCTPAHEHUS DNEKTPUYECCKUX CHUTHAIIOB MEKIY ABYMS AaHTCHHBIMHM 3JIEMEHTAMHU.
CurHamel 0OBIYHO BKJIFOYAIOT CHTHAJBI MEPEMEHHOTO TOKA OYEHb HU3KOH YaCTOTHI,
MPUCTIOCOOJIEHHBIE I KOAUPOBAaHUSA MH(POpPMAIMH I TIEpeaavyd Ha TOBEPXHOCTb.
(bonee BBICOKOYACTOTHBIE CHTHANBI 3aTYXalOT OBICTPEE, HYe€M HH3KOYACTOTHBIC
CUTHAJIBL. ) DIEKTPOMATHUTHBIE CHTHATIBI MOTYT OBITh OOHAPYKEHBI HA TTOBEPXHOCTH,
HAIIPUMEP, IIyTEM M3MEPEHHA PA3HHULBI DICKTPHYECKUX IOTCHUHATIOB MEXKIY
OypHWIbHOW KOJIOHHOH WITH METAJUTMYECKOW 00CaJTHOU TpyOOH, KOTOpas MPOXOIUT B

3C€MII0, H OAJHHUM HIIA ooJiee 3a3eMIIEHHBIMH CTCPIKHAMMU.
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[0011] [To-mmpexxHeMy ocTaeTcss TOTPEOHOCTP B CKBAKHHHBIX CHCTEMAX,

KOTOPBIE MOTYT JIETKO TIOJTy4aTh JAHHBIE OT APYTHX CKBAKHHHBIX IPUOOPOB.

KpaTtkoe U310KEHHE CYIITHOCTH I/1306D6T6HI/I$I

[0012] D10 H300pETeHHE UMEET HECKOJBKO ACIEKTOB, BKITFOUYAIOIIUX CIIOCOOBI
Mepelayd  JaHHBIX B CKBAKHUHHBIX CPeJax, CHOCOOBI H  YCTPOUCTBO IS
MPEIOCTABICHUS UHTEPPEHUCOB TAHHBIX IS CKBAKHHHBIX MPUOOPOB M CKBAKHUHHBIX
cucteM, (YHKUMOHUPYIOIIUX JJII TEPeJavyd JAaHHBIX MEXKIy CKBOKHHHBIMHU

nmpudopamu.

[0013] OnvH TpUBEICHHBIM B KA4eCTBE IPUMEpPA ACMEKT MpeayCMaTpUBACT
CKBAKMHHYIO CHCTEMY, COJCPJKALIyI0 IIEPBBIM, BTOPOM M TPETUH CKBAKUHHBIC
npuOopbl. IlepBbIii CKBOKUHHBIM NPHOOP OOMEHHMBAETCA MAHHBIMH C TPETHUM
CKBOKMHHBIM TIPHOOPOM TMOCPEICTBOM BTOPOTO CKBOKHUHHOTO mpuOopa. Ilepsbrit
CKBOKMHHBIA NPHOOP OOMEHHMBAETCS TAHHBIMH CO BTOPBIM CKBKHHHBIM IMPHOOPOM
MOCPEICTBOM COCIWHEHHS A TIEPeAavd JAHHBIX B HETIOCPEICTBECHHOW ONHM30CTH H
BTOPOH CKBOKHHHBIH TPHOOP OOMEHHMBAETCS MAHHBIMH C TPETHHUM CKBAKHHHBIM
MPUOOPOM TOCPEACTBOM KaHalla OECIpPOBOJHOM Tepedavyd JaHHBIX HAa KOPOTKHE
PacCTOSTHUS, HMMEIOMIETO PAaUyC JCUCTBHUSA, KOTOPBIH OOJbIIe paanyca IEHCTBHA
COCMHEHUS IS TIEPeNayd JaHHBIX B HEMOCPEICTBEHHOW Onm3ocTh. [lepBbid u
BTOPOH CKB&KWHHBIE TPHUOOPHI PACTIONOKEHBI B COCEIHUX CEKIUAX OYPHIbHOM

KOJIOHHBI.

[0014] BTopoii cCKBaKWHHBIN TIPUOOP MOKET, HApHUMeEp, UMETh (hopM-(paKTOp
MIEPEBOTHAKA, KOTOPBIM COETWHEH TIOCIIENOBATENHHO C OypHIBHOW KOJOHHOW WITH
30H/IOM, KOTOPBIM PACIIONIO’KEH BHYTPH OTBEPCTHA OypHWIBHOW KOJOHHBL B
HEKOTOPBIX BAPHAHTAX OCYLIECTBIICHHUS KAKIBIA W3 TEPBOTO M BTOPOTO CKBAKHHHBIX
npuOOpoB uMeeT (HopM-PaKTOp TMEPEBOTHHKA, COCTUHEHHOTO TIOCIEA0BATENBHO C

OyPHUIIBHON KOJIOHHOM CMEKHO JIPYT C IPYTOM.

[0015] CoenuHeHHe U1 TIEpeAaYd JAHHBIX B HEMOCPEICTBEHHOW OTHU30CTH

MO’KET BKJIFOYATh COCAMHEHHE A MEPEAAvYd JAHHBIX MEKIY WHIYKTHBHOM NETICH
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WIA KAaTyIOKOH B TEPBOM CKBAXHMHHOM TPHOOPE W WHAYKTHBHOW TETIEH WIH
KaTyIIKOW BTOPOTO CKBAXWHHOTO TpuOopa. B 1mpyrux BapmaHTax OCyHIECTBICHHA
COEIUHEHHE UTA TIEPETayH JAHHBIX B HETIOCPEACTBEHHON OJTM30CTH BKITFOYAET MPSAMOE
IIPOBOJHOE WM ONTHYECKOE COECJUHEHHE, OECIPOBOJAHOE COECOUHEHUE MaJoro

paanyca AeHUCTBHUS WITH TOA00HOE.

[0016] B HekoTOpBIX BapuaHTaX OCYMIECTBIECHUS BTOPOH CKBAKUHHBIH MPUOOP
uMeeT (HopMy MEpPEeBOTHUKA, COACPIKAILIETO MEPBOE COECAUHEHHE HAa OJHOM KOHLE H
BTOPOE COEAMHEHHWE HA JIPYTOM KOHIE, U BTOPOH CKBAKUHHBIA MPHOOP COAECPIKHUT
nepBbId UHTEP(ENC MAHHBIX PSIJIOM C MEPBBIM COEAHMHEHHWEM U BTOPOHM HHTEpdeiic
JTaHHBIX PAIOM CO BTOPBIM COECIHMHEHHEM. BTOPO# CKBAKMHHBIN IPUOOP MOXKET OBITH
BBIITOJTHEH ¢ BO3MOXKHOCTBIO CBSI3H C TIEPBBIM CKBAXKHHHBIM IPUOOPOM TTOCPEICTBOM
nepBoro uHTepderica JAaHHBIX WM BTOPOro HHTepdeiica MaHHBIX. B HEKOTOpPHIX
BApPHAHTAX OCYIIECTBIICHUS BTOPOW CKBAKUHHBIM MPUOOP MOXKET OBITh BBITIOIHEH C
BO3MOKHOCTBIO CBSI3M C TIEPBBIM CKBXHHHBIM TPHOOPOM ITOCPEACTBOM TIEPBOTO
uHTEepdeiica NaHHBIX U C JAPYTUM CKBAXHHHBIM MPHOOPOM TOCPEACTBOM BTOPOTO

uHTep(erca TaHHBIX.

[0017] Ecnu BTOpO# CKBa)KHHHBIN MPUOOp uMeeT popm-pakrop 30HAa, BTOPOU
CKBKUHHBIN MPUOOP MOKET OBITH CIyIIEH B CEKIHIO OYPUIIBHON KOJIOHHBI, KOTOpPAs
coeuHeHa ¢ TiepeBOAHUKOM. Cekimsa OypHUIIBHOM KOJOHHBI MOJKET OBITh OYEHB
KOPOTKOH (HaIpuMep OHAa MOKET UMETh JUTHHY, paBHYI0 3 ¢yTam (mpubmusutenbro 1
METp) WK MeHee). B HEKOTOPBIX BapHaHTaX OCYMIECTBICHHS 30H TOJACPKHBACTCS B
OTBEPCTHH MEXKIy TIEPBBIM H BTOPHIM CHAWIEPAMH, KAKIBIA M3 KOTOPBIX
MOIJCPKUBACTCA COOTBETCTBYIOIIEH IMOCATOYHOM TUIOMIATKON B CEKIMH OYPHIIbHOM
KoOHHBL. OceBOe TOJOKEHHWE 30HAA OTHOCHUTENBPHO CEKIWH OyPHIBHOW KOJIOHHBI
MOJKET KOPPEKTHPOBAThCA. B OAHOM TMpHBEIEHHOM B KayeCTBE NMPUMEPA BAPHUAHTE
OCYIIECTBJIICHAA MEKIY OJHHUM WM OOOMMH W3 TIEPBOTO M BTOPOTO CIAWAECPOB U
COOTBETCTBYIOLIMMH MOCATOYHBIMHU TUTOTIAIKAMHA TPEIY CMOTPEHBI
AUCTAHITHOHUPYIOIINE JJIEMEHTHL, TPH OSTOM JUCTAHIHOHUPYIOLIHE 3JIEMEHTHI
BBIMIOJTHEHBI C BO3MOJKHOCTBIO TIEPEMEIICHHUA [UII KOPPEKTUPOBKH  OCEBOTO

PacmonoKCHHUA 30HAA OTHOCHUTCIBbHO TMCPCBOAHHKA. B HCKOTOPBIX BapHaHTax
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OCYIIECTBJICHHUA 30HJ BBICTYNAET B OCEBOM HANPABICHHH M3 CEKIHMH OypHIBHOU
KOJIOHHBI B IIEPEBOJHUK. B HEKOTOPBIX BapHAHTaX OCYIIECTBICHHA MO MEHbIIEH Mepe
KOHELl 30H/1a, KOTOPBIN BBICTYNIAET B MEPEBOJHUK, ABIAECTCSA MOABHKHBIM U CMEIICH B

HarpaBJICHHWH NICPCBOJAHHUKA.

[0018] Kanan OecnpoBOgHOW mepenayd JaHHBIX HA KOPOTKHE PACCTOSHHUA
MOJKET, HANPUMEP, COAEPKATh MEPEJATYMK BO BTOPOM CKBOKHHHOM TPHOODE,
MOJKJIFOYEHHOM JUUISL ITPUIIOKEHUS HANPSKEHUS ¢ IIPOTHBOIIOJIOKHBIX CTOPOH IEPBOM
YaCTH B BHUAE  JJEKTPOHM3OIALMOHHOIO  IPOMEXKYTKA, KOTOpas  OTHEIAET
3JEKTPOTPOBOJHBIE YaCTH OYPUIIBHOM KOJIOHHBI BBIIIE M HWKE MO CTBOJIY CKBA’KHUHBI
OT TIEpBOM 4YacTH B BHJAE NPOMEKYTKA. TpPETHH CKBAKWUHHBIA NPHOOP MOXKET
COJIep/KaTh BTOPYIO 4YacThb B BHJIE DJIEKTPOHM3OJALIMOHHOIO IPOMEKYTKA, KOTOpas
OTAETSAET 3IEKTPONPOBOIHBIE YACTH OypPUIIBHOW KOJOHHBI BBIIIE M HIDKE MO CTBOJY
CKBA)KHHBI OT BTOPOM 4acTH B BHJE MPOMEKYTKA, M MPU 3TOM TPETHH CKBA’KUHHBIN
npUOOP COAEPIKUT TENEMETPUUECKUH MPUEMHHK I CBA3H Ha KOPOTKHE PACCTOSHUA,
MOAKITIOYEHHBIN 111 KOHTPOJIA HAIPSLKEHUM HA MPOTHUBOIOJIOKHBIX CTOPOHAX BTOPOM
YACTH B BUAE MPOMEKYTKA. TPETHI CKBKHHHBIH IPHOOP MOKET TIEPEIaBaTh JAHHBIC
Ha  IOBEPXHOCTb  IMyTEM  NPUIOKEHHUA  TEIECMETPUYECKHX  CUTHAIOB  C
MPOTUBOMOJIOKHBIX CTOPOH BTOPOM YAaCTH B BHJE MPOMEXYTKA. B Apyrux BapuaHTax
OCYIIECTBIICHHUA KaHA OECTPOBOJHOW TMEpPeNayd JAHHBIX HAa KOPOTKHE PAaCcCTOSHUSA

MOKCT BKIIFOYATh IMTPOTOKOJI paI[HOHaCTOTHOﬁ nepcaavun TaHHbIX.

[0019] BTopoii CKBaXMHHBIM TPUOOP MOXKET COJAEPKATh KOHTPOJUIEp |
OuOMTHOTEKY MaHHBIX TTPHOOpa. KOHTpOIIEpP BHITIOHEH ¢ BO3MOKHOCTHIO: TIOTYYCHUS
CHUTHAJIA OT MEPBOTO CKBAYXUHHOTO TTPHOOPA TTOCPEACTBOM COEIUHEHUS TS TIepeIaqu
JAHHBIX B HETOCPEJACTBEHHOM OJM30CTH, OOPAOOTKH CHTHANA JIA WIACHTH()HKAIAN
OJHOTO WIIK 00Jiee CBOMCTB CHUTHAJA, UCIIONb30BAHUA OJHOTO WK OOJiee CBOMCTB JJIA
MOUCKA B OMOIMOTEKE MAaHHBIX MPUOOpa HAOOpa W3 OAHOTO WK OOJiee TapamMeTpoOB
CBA3W, W HACTPOWKH COCAUHCHHS JUI1 TIEPENayd JaHHBIX B HEMOCPEICTBEHHOU
OJTM30CTH COTJIACHO OJHOMY HJTH OoJiee mapameTpam cBs3u. OaHOo uimm 00jiee CBOUCTB
CUTHAJIa MOJKET BKJIIOYATh YACTOTY CHTHaNA. BTOPOW CKBaKWHHBIM MPHOOP MOKET

HEOOs3aTEIbHO OBITh BBITIOJIHEH C BO3MOKHOCTBIO npueMa AOaHHbIX OT HCPBOTrO
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CKBXHHHOTO TIPUOOPA MO COCTUHEHHIO [T TEPENavYH JAHHBIX B HETIOCPEICTBEHHOU
OJIM30CTH W TIepeIayM MOAHA00PA MPUHATHIX JAHHBIX B TPETHH CKBAKHUHHBIN MPHOOP

MOCPEACTBOM KaHasia OeCIIPOBOIHOM Mepe1ady JAHHBIX HA KOPOTKHE PACCTOSHUS.

[0020] B HEKOTOPBIX BapHaHTaX OCYINECTBIECHUS BTOPOU CKBAKHHHBIN MPHOOP
BBITIOJTHEH C BO3MOKHOCTBIO TMPHUEMA JAHHBIX OT MEPBOTO CKBAKMHHOTO MPHOOpa IO
COEMHEHHUIO JJIs TepeAavd JaHHBIX B HETMOCPEICTBEHHOW ONM30CTH M Tepeaaydd
TOJIPKO MOJHA0OPA MPUHATHIX JAHHBIX B TPETUH CKBAXUHHBIM MPHUOOP MOCPEICTBOM

KaHasia 0eCTIpOBOIHOM TIEPeJayH TAHHBIX HA KOPOTKHE PACCTOSHHA.

[0021] JIOTIOTHUTENbHBIE ACMIEKTHl M300PETEHUs] U NMPU3HAKH NPUBEACHHBIX B
Ka4yecTBE MPUMEPOB BAPHUAHTOB OCYIIECTBIICHHUS ONUCAHBI B JAHHOM JOKYMEHTE W/UIH

MPOUIUTIOCTPUPOBAHBI HA TIPUJIATAEMBIX TPAQHUCCKUX MAaTEpHAIAX.

Kpatkoe onucanue rpahuieckux MaTepruaaon

[0022] Ha  mnpumaraemprx  rpaguyeckHx  MarepwagaXx  HPEACTABICHBI

HCOTPAHUYIUTCIIBHBIC HIIMIOCTPATUBHBIC BAapHAaHTbl OCYIICCTBIICHUA HACTOAIICTO

HW300pETEHUS.

[0023] Ha ¢wur. 1 mpencraBneH cxeMaTHYECKHU BH BBITOJHEHUS OYypPHIBHBIX
paoor.

[0024] Ha d¢wur. 2 mnpexacraBneHa CTpPyKTypHas CXeMa WILTFOCTPATHBHOM

CKBAKUHHOM CUCTEMBIL.

[0025] Ha ¢ur. 2A mpencraBmeHa  CTPYKTYpHas  cXeMa  JIpyrou

WLTIOCTPATUBHON CKBaKUHHOW CUCTEMBL.

[0026] Ha ¢ur. 3A npeacraBieH CXeMaTHYECKHH BEPTHKAIBHBIN pa3pes,
BBITIOJTHEHHBIA YE€PE3 CEKUWI0 OYPWIBHOW KOJOHHBI, COACPIKAINEH TEePEBOIHUK,
COJIEPKAIIMKA 3JEKTPOHUKY, TOJKITIOYEHHYIO JJIsI OOECTICUEHHUS CBA3H C TPHOOPOM,

COJIEpKAIIEeMCs B 30H/IE, KOTOPBIM BXOJIUT B OTBEPCTHE OYPHIBHOW KOJIOHHBL.
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[0027] Ha ¢wur. 3B u 3C n300pakeHbl CXeMaTHYECKHE BEPTUKAIIBHBIE PA3PE3HI,
BBITMIOJTHEHHBIE 4Yepe3 OypHIbHYIO KOJIOHHY, COJEPIKAIIyl0 TIEPBBIA W BTOPOH
MEPEBOTHUKH, COJACP)KAIMUE JIIEKTPOHWKY W/WIM JATYUKH, BBIMIOJHEHHBIE C

BO3MOKHOCTBIO CBSI3H APYT C APYTOM.

[0028] Ha ¢wur. 3D uzobpakeHO cxeMaTHYeCKOe MPEACTaBICHHE TTEPEBOTHHKA,
BBITIOJTHEHHOTO C BO3MOXKHOCTBIO CBSI3M C OJHHM WIH JABYMS COCETHUMH
nepeBoJHUKAMH. M300paskeHHBIN TIEPEBOTHUK MOKET OOCCTICUMBATH TEIIEMETPHIO HA
KOPOTKHE WM Ha O0Jiee AaTbHUE PACCTOSHUS, YTOOBI MEPEIaBaTh JAHHBIE U3 OJHOTO
WM JBYX COCEIHUX TIEPEBOJHUKOB B HA3€MHOE OOOpPYIOBaHHME W/HUIM JPYroe

CKBKMHHOE 000PYyHOBaHHE.

[0029] Ha ¢ur. 3E wu3oOpakeHO CXeMaTHYECKOE TIPEIACTABIIEHUE CEKIHH
OypHIIbHOW KOJIOHHBI, KOTOpPAas COJAEP’KUT TEPEBOJHUK, COMCPKALIMHA SJICKTPOHHKY,
NpPeJHAa3HAYEHHYIO JJIs CBA3H C MPUOOPOM HAa OCHOBE 30H/IA, KOTOPBIA pasMEmEeH B

OTBEPCTUH OYPHUIBHON KOJOHHBI.

[0030] Ha d¢ur. 4 npeacraBneHa CTPyKTypHas CXeMa HIUTIOCTPATHBHOTO

CKBKHHHOTO TIPHOOPA.

[0031] Ha ¢ur. 4A wuzoOpakeHa OJIOK-CXeMa Crmoco0a HACTPOUKH IS
YCTAHOBJICHHS COCTUHECHMSA IS MePeIadyl JaHHBIX (B YACTHOCTH COCTHHEHHE MAJioTo

paamyca JEHUCTBUI) CO CKBAKUHHBIM IIPUOOPOM.

[0032] Ha ¢wur. 5 u3o0paxeHa cKBa)XKHHHAS CUCTEMA B COOTBETCTBUH C OJHHM

MPUMEPHBIM BAPHUAHTOM OCYIIECCTBIICHHS.
Onoucanue

[0033] [To BcemMy TeEKCTy TOCIEAYIOMEr0 OMHCAHHUS H3JIOKEHA TMOAPOOHAs
WH(pOpPMAIUs, YTOOB!I 00ECTIEYHTh CIIENHAINCTAM B JAHHOW 00NAacCTH TEXHHKH OOJee
nmoJjTHOe ToHUMaHue. OHAKO XOPOIIO W3BECTHBIE 3JIEMEHTHI MOTYT OBITh HE TTOKA3aHBI
WIA HE ONMHCAaHBl TOAPOOHO BO H30EKAHME HEHYKHOTO 3aTPYJHECHHS OIHCAHUA

nzo0petennsa. [locnenyromee omucaHwe MPHUMEPOB TEXHOJOTHH HE TPETHA3HAYEHO
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OBITH HUCHCPIBIBAKOIIIHUM WA OTPAHHYHBAOIINUM CUCTCMY TOYHBIMH q)OpMaMI/I O00T0
OPUBCACHHOIO0 B Ka4CCTBC IIPHUMCPA BapHaHTa OCYIICCTBIICHUA. COOTBCTCTBCHHO,
OIIHMCAaHHUEC H I’pa(i)I/I"ICCKI/IC MaTcpualbl CICAYCT pacCMaTpuUBaTh B UIINMIOCTPATHBHOM, a

HC B OTPAHUYHUTCIIBHOM CMBICJIC.

[0034] Ha ¢ur. 1 cxemaTudecku mpeacTaBlIeHbl WILTIOCTPATHBHBIE OyPHUITbHBIC
paGoTel. BypoBas ycraHoBka 10 MpHBOAWT B ABMKEHHE OypPUIIBHYIO KOJIOHHY 12,
COJIEPIKAINYI0 CEKUMU OypPHIbHOW TPYyOBl, MPOXOJsAIIHe 10 OypoBoro mojiota 14.
[IponnmoctpupoBanHas OypoBas ycraHoBka 10 cogepxut OypoByro BeIKy 10A, mon
10B OypoBoii yctaHOBKHM H OypoByro Jnebeaky 10C mns mopmep:kku OypHIIBHOU
KOJIOHHBI. bypoBoe monmoro 14 mmeeT OONBINUI AHAMETP, YeM OypHIbHAS KOJIIOHHA
Hajx OypoBbiM nonotoM. KoimbrieBoe mpocTpaHcTBO 15, Okpyskaromee OypHIBHYTO
KOJIOHHY, OOBIYHO 3aIlOJTHEHO TPOMBIBOYHOW JKHUAKOCTBIO. [IpOMBIBOYHAS JKHIKOCTH
3aKauyMBAECTCS 4epe3 oTBepcTHE 13 B OypPHIIbHOW KOJOHHE A0 OypoBOTO HOJOTA H
BO3BPAIIAETCS HA MOBEPXHOCThH YePe3 KOJBIIEBOE MPOCTPAHCTBO 15, BBIHOCA OypoBOH
iaM oT OypHIIbHBIX padoT. [To Mepe OypeHHUst CKBaKUHBI B CTBOJIE CKBAYKUHBI MOJKET
OBITh yCTAaHOBJICHa OOcamHas KoyioHHa 16. Ha BepxHem KoHIE 00CAaTHOW KOJIOHHBI
YCTAaHOBJICH  TPOTHBOBHIOPOCOBBIM  mipeBeHTOp  17.  bBypoBas  ycTaHOBKa,
npencTaBieHHas Ha ¢ur. 1, sBusercs numbs npumepoM. CHocoObl B yCTPOMCTBO,
OTIMCAHHBIE B HACTOSIIEM JOKYMEHTE, HE SABILIIOTCA XAPAKTEPHBIMH IS JTFOOOTO

KOHKPETHOTO THITa OYPOBOHM YCTAHOBKH.

[0035] CormacHO  OJHOMY  aCMEKTy O3TOTO  HW300PETEHHA  MPETOKEH
CKBOXUHHBIA  TPUOOp,  COAEPIKANIMM  TEIEMETPUYECKHH  TIEPEIaTYHK W,
HEOOA3aTeNbHO, PAX JATYUKOB. CKBOKMHHBIM TPHUOOP BBITIOJIHEH C BO3MOYKHOCTBHIO
CBA3M C JPYTUMH CKBOKHHHBIMH TPUOOPAMH, TAaKHMH KaK BBIITyCKAaE€MbIC
MPOMBIIIJIEHHOCTBIO  M3MEPUTENH IUIOTHOCTH TIOTOKA HEUTPOHOB, YACIBHOIO
CONPOTHBIICHHA, CIEKTPAIBHOIO COCTaBa €CTECTBEHHOTO TaMMa-H3JIy4YEHHs IOPOJ,
conep>kanus He(TH/BOIBI, HITH TTOAOOHBIE. B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHUS
CKBOXHUHHBIN TIPHOOp coxepkut natunku VBB (Hampumep naTdmkw, KOTOpPHIE JAfOT
WH(OPMAITHIO O HAKIIOHE W/HJTH HAIIPABIICHHH YaCTH OyPHIFHOUN KOJOHHBI, B KOTOPOU

PACTIONIOKEH 3TOT CKBAKHHHBIN PUOOD).
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[0036] Ha ¢wur. 2 mpeacraBnena cTpyKTypHas cxema, Ha KOTOPOW TOKa3aHBI
(YHKIIMOHAIbHBIE KOMITOHEHTHI TPUBEICHHOTO B KadecTBe mpumepa mpudopa 20.
[Tpubop 20 oObenuHEH ¢ IEpeBOAHUKOM 21 Wnm mpuMeHseTcsa BMecte ¢ HUM. [Ipudop
20 COmEpKUT TEIEMETPHUYECKUM NepeJaTyuK 22. B npOMIIFOCTPUPOBAHHOM BapHAHTE
OCYUIICCTBIICHHA TEIEMETPUYECKUN TepeAaTuuk 22 TpeacTaBisieT codo OM
TeneMeTpudeckuil mepeaatynk (OM TeneMeTpUyYeCKHMH TEpPeAaTIYMK HA OCHOBE
MPOMEIKYTKA), KOTOPBIA MPUCOECAHHEH C TIPOTHBOTIONOKHBIX CTOPOH YacTH 23 B BHIE
3JIEKTPOU3OIALMOHHOTO MPOMEKYTKA, MPEAYCMOTPEHHOM mnepeBoaHHKOM 21. Yacte
23 B BU/IE IPOMEKYTKA 00ECTIEUMBAET 3JIEKTPOU3OIILIMIO MEXKIY BEPXHEH MO CTBOIY
CKB&KMHBI YaCTbIO MEPEBOAHHMKA 21 M HWKHEH MO CTBOJNly CKBAKMUHBI YacTH
nepesoanuka 21. I[IpubGop 20 tarke comepKuT KOHTpoJuiep 24, KOTOpbIH, infer alia,
YIPaBIAET OTAPABKOW JAHHBIX TEIEMETPUUECKUM NEPEAATYUKOM 22 U MHOKECTBOM

ATYUKOB 26.

[0037] B npoMmmoOCTpHpPOBAaHHOM BapHAHTE OCYIIECTBICHUA JAaTYUKH 26
BKJIFOYAIOT JaTyuk 26A yria HakioHa, JaTyuk 26B Hanpaenenus, matuuk 26C
JaBIIeHUs, JaTuuk 26D temmeparypel, AaT4uk 26E yaapHBIX Harpy30K ¥ BHOpALWA H
apyrue natunku 26F. J[pyrue BapuaHThl OCYIMIECTBICHHS MOTYT HMETh APYTOH HAOOP
JATYUKOB 26. JlaTunkuy 26 MOIKIIIOYEHBI K KOHTPOJUIEpY 24, Tak 4TO KOHTpoJuiep 24
MOJKET CUMTHIBATh 3HAYCHUSA M3 JATIYUKOB 26 W MOKET 00padaThIBaTh 3TH 3HAYCHUS
W/WITA TIEPEeNaBaTh STH 3HAYCHHSA C TIOMOINBIO TEJIEMETPHYECKOTO TepemaTdynka 22.

HexkoTtopbie BapHaHTHI OCYHIECTBIIEHUAS MOTYT BOOOIIE HE COEPIKATh TATYHKOB 26.

[0038] K xouTpommepy 24 moakmoyueH uHTepQeic 28 TaHHBIX, BBITIOTHEHHBIH C
BO3MOKHOCTBIO 00ECTIEUEHHS CBA3H MEXTY KOHTPOJUIEPOM 24 U IPYTHM CKBAKHHHBIM
npudopom. UHTEpdeiic 28 MokeT, HAMPUMEP, CONEPIKATh WHAYKTUBHYIO TETIIO WITH
KaTyIIKy, TMPOXOJAINYI0 BOKPYT KaHama mepeBognuka 20. Ha ¢wur. 2 m3o0paxken
apyrod cocemnmid mpubOop 30, wmerommi wHTepdeic 32 mepemayM JTAHHBIX,
coequHeHHBIM ¢ HUM. WHTepdeiic 32 mepemayd MAHHBIX MOMKET, HAIPUMED,
comepkaTh JPYTyI0 HWHAYKTUBHYI mermo. [lpubop 30 wMokeTr mepenaBaTh
WH(POPMAIIMIO, HATIPUMEP, TMOKA3aHUS JATYHMKOB OT JaTYMKOB B mpuoope 30, B

KOHTpoJuiep 24 npudopa 20 myTeM MOIYJISIIHH SIEKTPHYECKOTO TOKA B HHIYKTHUBHON
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nieTiie 32, 4To0bI 3aKOAMPOBATH TAHHBIE, IPEACTABIIAIOIINE TIOKA3aHHUA TaTYAKOB. DTH
MOJIy THPOBAHHBIE CHUTHAIIBI TIPHHUMAIOTCS HWHTepdericoMm 28, KOTOPBIH Tiepenact
3aKOUPOBAHHBIE NaHHBIE B KOHTpOoiuiep 24. Kontpomutep 24 MOXET 3aT€M COXPAHATH
3aKOJUPOBAHHBIE JaHHBIE, TOJNy4YeHHBIe OT mnpuoopa 30, w/umm mnepenasarthb
KOJUPOBAHHbBIE JAHHBIE C MOMOIMBI0 OM TeIeMETPUYECKOTO Tepenardyuka 22 (wiu
JPYTOro TEJIEMETPUUYECKOTO TMEpeJaTyhka, Takoro kKak [M Tememerpudeckuit

MEePeJaTIHK) C IEPBOH 00Pa0OTKOM 3THX JAHHBIX B mpuodope 20 umm Oe3 Hee.

[0039] KonTtponnep 24 MOKeT AOMONHHUTEIHHO TIEPEIABATh JAHHBIE B MPUOOP
30 ¢ nmomompro uHTepdeiica 32. Hampumep, koHTpomnep 24 MOXKET NPUHUMATH
HUCXOJIINE JaHHBIE, KOTOPBIE MOTYT COJEpXaTh KOMaHAbI misi mpubopa 30, ¢
MOMOIIBIO TEIEMETPHUECKOro npueMuuka 23. Konrpomnep 24 MOKeT 3aTeM OTCHUIATH

STH KOMaH/IbI WK JpyTHE JaHHbIe B ipuOop 30 ¢ momomsio uHTEpdetica 32.

[0040] OnmHO¥ U3 MPoOJIeM, C KOTOPBIMH CTAJTKHBAIOTCS TOIH30BATEITH, KOTOPBIE
XOTAT UCTIONIb30BATh CKBAYKUHHBIE TEIEMETPUUECKUE MPHUOOPHI BMECTE, ABISIETCA TO,
YTO STH NPUOOPHI MOTYT HMMETh TEHACHIMIO OBITH JOBOJBHO JUIMHHBIMH. OTH
MPHOOPHI, KaK TIPABHUIIO, BHITIOJIHEHBI B BHIE 30HIOB, KOTOPBIE BXOAAT B OTBEPCTHE B
OypWJIbHOW KOJOHHE. B THUmWYHOM chyyae 30HI, OONAJAIONIMH CITOCOOHOCTBIO
TEJIEMETPUH, UCTIONB3YETCA IS MEPEAAYU JAHHBIX U3 CKBAKUHHOTO U3MEPUTEIHHOTO
mpuOOpa, KOTOPBIA COACPIKHT PA3NIUYHBIC MATYHKH. TeeMETPHYSCKHH 30HM, Kak
MpaBUJIO,  OIMYyCKAaeTcs  HAa  MOCAJOYHYH  IUIOMAAKY B BBIIYCKaEMYHO
MPOMBIIUIEHHOCTBIO YTOKENCHHYIO OYpHIBbHYIO TpPyOy, KOTOpas, KakK IPaBHIIO,
BBITIOJITHEHA W3 HEMAarHUTHOTO MaTepuana (UToObl HE B3aWMOJEHCTBOBATH C
MAarHATHBIMH JaTYMKAMH B H3MEPUTENbHOM mpuoOope). [locagounas miomiagka, Kak
MPABHJIO, PACTIONOKEHa HA OJHOM KOHIE OypHWIBHOW TPYOBI (MM HAa BEPXHEM IIO
CTBOJy CKB&KWHBI WJIM HAa HIDKHEM TI0 CTBOJY CKB&OKHMHBI KOHIE). He cymecTByer
CTAaHJAPTHOM JUTHHBI JJIs1 HEMATHUTHBIX YTSHKENIEHHBIX OypPHIBHBIX TPYO, M TaK, MPH
pa3nHyYHBIX Pad0Tax, MPOWU3BOAMMBIN TMPOMBIIUICHHOCTBIO TEIEMETPUUECKHH 30H/
MOJKET OBITh ONYHIEH B COBEPIICHHO PAa3HBIE MECTOIOJIOKEHUS OTHOCHTEIBHO
W3MEPHUTETHHOTO TPUOOPA, OT KOTOPOTO OKHUAAETCS TPHUEM HTAHHBIX. DTO MOMKET

VCIIO)KHUTh BBIPABHUBAHWE WHAYKIMOHHOW TETIM TEIEMETPHUYECKOTO TPHOOpa C
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WHAYKTUBHOM TETIEH Apyroro mpuoOopa, TAKOTO KaK H3MEPUTENBHBIM TPHOOP, B
mpeaenax JOIMyCTHMOIO OTKIOHEHHMA. I3 ypoBHA TEXHHMKHM H3BECTHO, 4YTO I
MOJIyYeHUsT TPeOyeMOro BBIPABHHUBAHUSA, KaK MPABHIIO, HEOOXOAMMa KOPPEKTUPOBKA
NOJIOKEHUSI W/WIM OOIIeH JJIMHBI TENEMETPUYECKHX 30HAOB C IOMOIIBIO
JUCTAHIUOHUPYIOIIMX 3JIEMEHTOB. Jlake B TaKOM Cllydae 3HAYMTEIbHOE CMEIIEHHE
WHAYKUUMOHHBIX METENb SABIAETCA PACHPOCTPAHEHHBIM SBIEHUEM. OJTO MOKET
MPHUBECTHU K yXyAIMEHHON CBA3H W/WIHM TPEOOBAHUIO UCTIONB30BATH OOJIBIIIE MOIIIHOCTH

AT TIEpeaavn CUTHAJIOB JAHHBIX MCKAY HHAYKIUOHHBIMHU TICTIIAMH.

[0041] Ha ¢ur. 2A n3zo0pakeHa CTpyKTypHas cXeMa CHCTEMBI, TOJOOHOM TOM,
KOTOpas TMOKa3aHa Ha (ur. 2, 3a UCKIIOYEHHEM TOrOo, 4ro mpubop 20 Ttemepp
oOMeHHMBAaETCA JaHHBIMU ¢ puOOpoM 30 MOCpPeacTBOM KaHana 29 mepeiadyd JaHHBIX
HA KOPOTKHE PAaCCTOAHMA, KOTOPBIM COAECPKUT KOMIOHEHTHI 29A m 29B. Jlmx
oOecrie4eHns1 OJHOCTOPOHHEN cBA3M OT mpuodopa 30 k mpudopy 20, kommoHeHT 29B
MOKET OBITh TIEPENaTYMKOM, a KOMIOHEHT 29A — mnpuemHukoM. Hekoropsre
BAPHUAHTBHl OCYINECTBIICHUSA IPEIyCMATPUBAIOT JBYCTOPOHHIOK) CBA3b MEXKAY
npuoopamu 20 u 30. B Takux BapHaHTaX OCYHICCTBICHHS Ka)KIbIH M3 KOMIIOHEHTOB
29A u 29B MOXET cOoAep’KaTh MPUEMOTNEPEAATUMK JAHHBIX WM CHUCTEMY, KOTOpas
COJIEP’KUT TIO MEHBIIEH MEPE OJMH MEPEJATYMK JAHHBIX M MO MEHbIIEH Mepe OJUH

MPUCMHHK JaHHBIX.

[0042] Komnonent 29B nna mepenayu JaHHBIX HAa KOPOTKHE PACCTOSHUA W
uHTepdeic 28 mepesayn JAHHBIX B OTAEITBHOM TIPHOOpe 33 MOTYT OBITH COBMEMICHBI.
[Tpubop 33 MOkeT UMETh CBOM COOCTBEHHBIH KOPIYC M UCTOYHHK NHUTaHUA. OgHHM
MPEUMYIIECTBOM KOHCTPYKIMH, W300pakeHHOW Ha ¢ur. 2A, ABIAETCS TO, YTO OHA
YCTpaHAET OTPaHWUYEHHUS Ha pazmemienne mpuoopos 20 u 30. Kaxaprii npuOop MokeT
OBITH PACTIONIOKEH B TIOJIOKEHHUH, HEOOXOUMOM JIJI 3TOTO MPUOOPA, MOCKOIBKY 00a
mpudopa 20 u 30 pacnoyo’KeHBI B TIPEAENiax pajnyca AeHCcTBHUA KaHama 29 mepenadn
JaHHBIX. J[pyroe mpeMMymIecTBO 3aKIFOYAETCS B TOM, YTO MPUOOP 33 MOKET OBITh
BBITIOJTHEH TaKUM 00pa3oM, YTOOBI 0OJIeryaTh BbIpaBHHBaHWE WHTep(ericoB 28 u 32

JAHHBIX JPYT C APYTOM.
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[0043] B HExOTOpBIX BapHaHTax OCYIUIECTBICHUS KaHANI 29 mepeaadyu JaHHBIX
Ha KOPOTKHE PACCTOAHUS UCIOJIB3YET 3JICKTPOMATHUTHBIE CUTHAIIBI JUIS CBSI3H MEKIY
KoMIoHeHTaMH 29A u 29B. B HEKOTOpBIX clyyasx 3TH CUTHAIIBI MOTYT HMETH
YacTOTHI, KOTOpPbIE HAMHOIO TMPEBBIIIAIOT YacTOTHL, HCMONb3yeMmble i OM
TEIEMETPUUYECKOW CBSI3M C HA3€MHBIM O0OOpYJOBaHHEM. B mMpuBEAEHHOM B KadecTBE
NpUMEpa BapUaHTE OCYIIECTBICHHWS KaHAl IIEPeJavyd [JAHHBIX HAa KOPOTKHE
paccTOsIHUA CO3JAETCA C HUCIONb30BAHHEM TeXHONOruu, omnucanHou B PCT-
nyomukammun WO  2015/031973, koTopas BKIIIOYAETCA B JAHHBIA JIOKYMEHT C

IIOMOIIIBbIO CCBIIIKH BO BCCX OTHOIICHHAX.

[0044] [Tpubop 33 moxkeT umeTh pasiauuHble (opM-pakTopel. B HEKOTOpPHIX
BapUAHTaX OCYIIEeCTBICHUA TpuOop 33 mmeer (popmy 30HAA, KOTOPHIH BXOIUT B
otrBepctre 13 OypHIbHOM KOJMOHHBIL. B Takumx BapwaHTax OCymecTBICHHS Tpuoop 33
MOJKET OBITh HCIIOJIb30BAH B COYETAHWU C TEPEBOJHHUKOM, TPEIHA3HAYECHHBIM IS
NOJIEP’)KKH Tipudopa 33 ama oOecreveHus ONTUMAIBbHON CBA3H C BO3MOKHOCTBIO
nepesavn JaHHbIX ¢ mpuoopom 30. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUSA MPUOOP
33 MO’KeT OBITH BBHITIOJTHEH B BHJIE CEKIIUU OYPUIIBHON KOJIOHHBI HJTH «IIEPEBOTHUKAY,
KOTOPBIA 00pa3yeT 4acTh OypHIIBHOM KOJIOHHBI. B 1r000M citydae, 0COOEHHO B CHITY
TOTO, YTO TPHUOOP 33 MODKEH WMETh TOJBKO OTPAHHYEHHYIO (DYHKIIHOHATBHOCTD
(mpubop 33 He Hy)KAAETCS B KAKUX-THOO OOJBIIMX AATYMKAX, HAPUMED), TprOOp 33
MOKET OBITh OUEHb KOMIAKTHBIM TI0 CPaBHEHHIO ¢ TIpuOopoM 20 w/umu mpudopom 30.
B HekoTOphIX BapWaHTaX OCYMIECTBIICHWS MHHA TpuoOopa 33 cocraBmsger 3 ¢dyra

(MpUOMM3HUTENBHO | M) WM MEHEE.

[0045] Ha ¢wur. 3 usoOpakeH TpHBEACHHBIA B KA4eCTBE NPHUMEPA BAPHUAHT
OCYIIECTBJICHHA, B KOTOPOM mpubop 33 umeet Gopmy 30H1a 33-1, MOAIEPKUBAEMOTO
B orBepcTHH 13 ¢ momompio omop 33-2, KOTOPBIE MOTYT, HAmpumep, OBITh
MPEICTABIIEHBI B BHAE CHAWIepoB (HAMOAOOWE MAHWCKOB CO CIHIAMH WA
OTBEPCTHAMH ), KOTOPBIE TTO3BOJIAIOT (DIFOUAY TPOXOAUTH MUMO TIprOopa 33, TIpH 3TOM
obecrieunBas HAJASKHYI0 omopy i 30HAa 33-1 B orBepctuu 13. Omoper 33-2
CTBIKYIOTCA C COOTBETCTBYIOIIMUMU MOCAJT0YHBIMH TUIOIMAJKAMH B NEpeBOAHUKE 12-1.

Koneny 33-3 30onma 33-1 BeIcTymaer u3 oTBepcTHs nepeBogHuKa 12-1 B oTBepcTHE
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npudopa 30, KOTOpPBIE B 3TOM BAapHUAHTE OCYLIECTBICHHUS BBITONHEH B (opme
nepeBoAHUKA 12-2, KOTOPBIM COCTABIET YacTh OYypPHIBHOW KOJOHHBI 12. Ota
KOHCTPYKIMSI TOYHO BhIpaBHHBAaeT wuHTepdericet 28 m 32 mepemayn JaHHBIX.
WuTepdeicel JaHHBIX MOTYT OBITH BBITIOJHEHBI B ()OPME HHIYKTUBHOW B3aHMOCBI3H
KaTyIIKa-KaTyIlKa, TPOBOAHOTO COEIMHUTENA WM (PU3HYECKOTO COEOUHEHUA C

npudopom 30.

[0046] B BapuanTte ocymiecTBIeHH, MOKa3aHHOM Ha ¢ur. 3, mepeBogHUK 12-1
COJIEPKUT SJIEKTPOU3OALMOHHYIO YacTh («IPOMEXYTOK») 35, U mpuoop 33 MOKeT
OOMEHMBATHCA JAHHBIMU C TTPHOOPOM 20 (KOTOPBIM MOKET OBITH PACIIOJIO’KEH BBIIIE
WM HIKE 10 CTBOJY CKBKWUHBI OTHOCHTENFHO TpUOOpa 33) myTeM NpHIOKEHHUSA
HANPsUKEHUM C MPOTHUBOIOJIOKHBIX CTOPOH INMpOMEkyTka 35. HanpsskeHwe MokeT
OBITh TPHWIOXKEHO, HANPUMEP, IOCPEACTBOM OMOpP 33-2, KOTOPBIE MOTYT OBITH
3JEKTPONPOBOJHBIMM M MOIYT OIYCKaTbCs HAa MPOTHUBOIOJOKHBIE CTOPOHBI

MpOMEXKyTKa 35.

[0047] NHorma  HeOOXOAMMO  TIEpEeHape3aTh  Pe3bOOBBIE  COCAUHCHUS
MEPEBOTHUKOB HMJIH JIPYTHX CEKIMW OypPHIbHOM KOJOHHBI. OIHO MEepeHape3aHue He
MOJKET OYEHb CHJIBHO TIOBJHATH HA BhIpaBHHBaHHE WHTepdericoB 28 u 32 mepemaum
JAHHBIX. B HEKOTOpPBIX BapuaHTaX OCYINECTBICHUS IEPEBOAHUK 12-1 BBITONHEH
TaKUM 00pas3oM, 4ToObl HHTEp(dEHc Tepenayd JaHHBIX 28 H3HAYAIBHO OBLT BHIMIE
OTHOCUTENNBbHO wHHTepdelica 32 mepemayd JAaHHBIX, TaK 4YTO HM3HAYAIBHOC
nepeHape3anne pe3bObl COCTUHEHHM, C TIOMOIIBIO KOTOPBIX COETHHEHBI TIEPEBOTHUKH
12-1 m 12-2, Oynmer ynyd4marh BbIpaBHHBaHWE wuHTep(dericoB 28 u 32 mepemauun
JAHHBIX. B HEKOTOPBIX  BAapHaHTaX  OCYWIECTBICHUA  MPEIYyCMOTPEHBI
JUCTAHLMOHUPYIOINUE JNIEMEHTHl  33-5, MO3BOJMIONIME JIETKO KOPPEKTHUPOBATH
BbIpaBHUBaHWE wHTepdehcoB 28 w 32 mepemayn gaHHBIX. Ecou BhIpaBHUBaHHUE
HAPYIIEHO BCIICACTBHE TEPEHAPE3aHUSA PE3BOBI, C TIOMOINBI0 KOTOPOH COETHHEHBI
niepeBOAHUKH 12-1 u 12-2 (B pe3ysbTaTe 4ero OJUH WM 00a U3 dTUX MEPEBOAHUKOB
CTAHOBSTCS KOPOYE), TO OJWH WA 0O0Jiee W3 JUCTAHIHMOHUPYIOMUX 3JIEMEHTOB 33-5
MOTYT OBITh TIEPEMEMICHBI OT TMOCAAOYHOW TUTOIAIKH, ONKAUIICH K TEPEBOTHUKY

12-2, x mocamoyHOM IUIOMIAAKE, OTHAICHHOW OT mepeBogHMKa 12-2. B kayecTBe
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JOTIOJTHATENIFHOM ~ aTbTEPHATHBBI, 30HA 33-1 MOXeT OBITh CKOHCTPYHPOBAaH C
BO3MOKHOCTBK) KOPPEKTUPOBKHU TMOJIOKEHUN COCIUHEHHUM 33-2 BOOIB KOPITyca 30HAA
33-1 (mampumep, TOCPEACTBOM Pe3bOOBBIX COEAMHEHWH, JHCTAHIMOHUPYIOLINX

3JI€MEHTOB, IITH(PTOB UK TOJOOHOTO).

[0048] B kadecTBe JOMOMHUTENIPHOW AallbTEPHATHBBL, 30HA MOXKET OBITH
TEIECKONMMYECKAM WJIM TOANPY>KUHEHHBIM TaKUM 00Pa3oM, YTOOBI KOHEI[ 30HIA WIIH
BECh 30HJ TEpPEMEINajcs OTHOCHUTEIbHO OYyPHIBPHOM KOJOHHBI. ODTOT 30HA MOXKET
COZepKaTh MOBEPXHOCTh, KOTOPass YIHUPAETCS B YIOPHYIO MOBEPXHOCTH mpuodopa 30
TaAKUM 00Pa30M, YTO KOHEI[ 30H/1a, KOTOPbIN MOAIEP’KUBAET HHTEP(ENC OTHOCUTEIEHO
npudbopa 30, aBTOMaTHYECKH HMEET (PUKCHPOBAHHOE  IMPOCTPAHCTBEHHOE
PacloNIO’)KEHHE OTHOCUTENIBHO YIOPHOM TIOBEPXHOCTH. BBHIy HCHOIB30BAaHUA
KOPPEKTHUPYIOMINX JHCTAHIUOHUPYIOMUX 3JIEMEHTOB /WM TEIECKOIMYECKUX W/UIH
MONPYKUHEHHBIX 3JIEMEHTOB, KOHEI 30H/1a MOKET OBITh HEMIOABIKHO TPHUKPETUIEH K
BepxHer yacTu npudopa 30. HemoaBWKHOE MPUKPEIUIEHHE MOYKET CO3/4aBAaTh MEXKIY
npudopamu 33 u 30 coeAMHEHHUE, BBHIACPKUBAIOIIEE BHICOKOE TABJICHHE, HITH MPSMOE

OJICKTPHUICCKOC COCAUHCHUC JJIA pa60TBI B )KCCTKHX BHCIMTHHUX YCJIOBUAX.

[0049] B npyrom BapuanTe ocymecTBieHHs npuOop 33 umeer dopMm-phaKTop
nepeBoaHUKA 12-3. DJIEKTPOHHKA MOKET OBITh 3aKITFOYCHA B OTIECICHHH B CTCHKE
nepeBoAHUKAa. B 3TOM BapmaHTe OoCymecTBIeHHs WHTepdenc 28 MOXKET coaepiKaTh
WHIYKTHUBHYIO IETIH0 WIM KAaTYIIKy, KOTOpas PacIoOKE€HAa BHYTPU WM HA CTCHKE,
oOpasyromei oTtBepctue 13 BHyTpu mnepeBomnuka 12-3. Hampumep mnerns wim
KaTyIIKa MOXET OBITh PACTOJIOKEHAa BHYTPH MOJIYJSA SJIEKTPOHUKHA WA CMEHHOTO
KapTpUJI’Ka, PAcloNOKEHHOTO B OTIAEICHUM B CTEHKE nepeBojgHUKa 12-3. OtaeneHue
MOXKET COJEP)KAaTh KOIIBLIEBOE OTACICHHE, MPOXOAALIEE BOKPYT OTBEPCTHS
nepeBoHUKA 12-3, KapMaH B CTeHKE mepeBoaHuKa 12-3 wmm momooHoe. [letns wmn
KaTyIka He 00A3aTeNbHO MPOXOAAT BOKPYT OTBEPCTHS TiepeBoaHuKa 12-3. et nnm
KaTyIka MOTYT HMETh pa3IU4YHbIE OpHEHTAlMM. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHHUA TIETIA WIIM KaTyIIKa OPUEHTHPOBAaHA TaKMM 0Opa3oM, YTOOBI OCh
METIM WM KaTylIKH MPOXOJAHJIA PAaJHAIBHO OTHOCHUTEIIBHO TiepeBoaHuka 12-3. B

TAKHUX BapHaHTaxX OCYMICCTBICHUA TCTIA WKW KaTyllka MOTYT OBIThH HCITIOJIb30BAaHbI,
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yTOOBI ~ OOJETYNTH Teperady JaHHBIX TOCPEACTBOM  OJHOM WM Oonee
COOTBETCTBYIOIIUX METENb UM KaTylIEK B 30H/IE, PACTIONIOKEHHOM BHYTPH OTBEPCTHS
nepeBoAHMKa 12-3 iy B Apyrom ONU3IeKaIeM CKBaKHHHOM mpuOope. B HekoTOphIX
BapHaHTAX OCYILIECTBJICHUS OCh METIH UM KaTyIIKHU IPOXOJUT B OOIIEM HapalIeIbHO

MPOJOIBHON OCH NEPEBOJHUKA 12-3.

[0050] [Tpubop 33, umeronmii ¢Gopm-PakTOp MEPEeBOTHUKA, MOXKET OBITH
UCTIONIb30BaH [ CBA3U ¢ mpuOopamu 30, KOTopbie UMEIOT (hopM-(PaKTOp 30HIA, UITH C
npudopamu 30, koTopeie UMEOT popM-(akTop mepeBogHUKA, Wiy oboumu. Ha ¢wur.
3B m300pa’keH NpPUBEICHHBIM B KAayeCTBE NPUMEPA BAPUAHT OCYIIECTBICHUS, B
KOTOPOM B TepeBOAHHKE 12-3 mpenycMorpeH mpubop 33, coxepkamuii CBOU
untepdetic 28 mepenaun nanupx. Ha ¢ur. 3B npubdop 30 pacmonioskeH B MEPEeBOTHUKE
12-2, KOTOpBI YyCTAaHABIUBAETCSA B OYPHIIbHOW KOJIOHHE 12 PsIOM C TIEPEBOTHHKOM

12-3.

[0051] [Tpubop 33 coaepkKUT UHIYKTUBHYIO TIeTT0 28, ¥ ipuOop 30 coaepkut
UHIYKTUBHYO neTno 32. Paccrosaue D mexay MHIYKTUBHBIMU MeTisMUA 28 U 32
ABJISIETCS MOCTOSHHBIM M 3a/a€TCS PACCTOSHUAMHU MEXAY KaTymkamu 28 u 32 oT
COETMHEHWH Ha KOHIIAX nepeBoaauka 20 u mpudopa 30, ¥ MOKET OBITh OTHOCHTEITHHO
KOPOTKUM (Hampumep, MeHee 2 ¢yToB — mpuOIH3UTEnsHO 0,6 MeTpa). OTHOCUTETFHO
Majoe paccTossHue D MeKay WHIYKTHBHBIMH MeTasaMu 28 u 32 MOKeT 00eCIeynBaTh
BO3MOKHOCTh OOMEHA JAHHBIMH MEXIy WHAYKTHBHBIMH TETIsMH 28, 32 ¢ HAMHOTO
MEHBIIEH SHEPTHEH, YeM Morjia Obl TOTpeOOBAaThCA [JIsI WHAYKTHBHBIX TI€TEITb,

PACTIONOKEHHBIX Ha 00Jiee OOJIPIIIOM PACCTOSHUH JIPYT OT JIPYTa.

[0052] Ha ¢wur. 3B mpubop 33 pacmoiio’keH BBHIIE TO CTBOJIY CKBAYKHHBI
otHOCcHTENHHO TiprOopa 30. Ha ¢ur. 3C uzoOpaskeH ApyToil MPUBEACHHBIN B KAYECTBE
MpUMEpa BAPUAHT OCYINECTBIIEHHUS, B KOTOPOM TPHOOP 33 pPAacIoNIOKEH HWKE IO
CTBOJy CKB&KHMHBI OTHOCHTENbHO mpubOopa 30. Ecmu cpasuuts ¢ur. 3B u 3C, 10
MOJKHO YBHAETH, YTO MHAYKTHBHAS METIA 28 MOIDKHA OBITH PACIIONIO’KEHA WIIH BO3JE

HUTITIETFPHOTO KOHIIA WITH BO3JIe My()TOBOTO KOHIIA TIEPEBOHUKA 12-3, B 3aBUCHMOCTH
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OT TOTO, K KAKOMY KOHILy TEpPEeBOJHUKA 12-3 — HHUNIETbHOMY WK My(TOBOMY —

OyJIeT MPUCOETHHEH TIEPEBOTHUK 12-2.

[0053] B HekoTOpBIX BapuaHTaxX OCYIIECTBICHUA, MPUMEPOM KOTOPBIX ABIAETCS
¢wur. 3D, nepeBoguuk 12-5, comeprkammii mpudop 33, COACPKUT UHIYKTUBHBIE TIETIH
28 Bo3ne 000WMX KOHIOB mepeBoaHuka 12-5. WMuaykrtuBHas metnsa 28A Bo3ne
HUMIMETbHOTO KOHIA 12A m mHaykTuBHas netna 28B Bosne my¢droBoro konma 12B
nokazansl Ha ¢ur. 3D. Kontpomnep 34 mpubopa 33 MOKeT BHIOMpATh TO, Kakas U3
WHAYKTUBHBIX merenb 28A u 28B Oyner mcnonp3oBaHa i cBA3M ¢ mpuoopom 30.
[lepeBomnuk 12-5, comepskamuii mpuOop 33, kak mokazano Ha ¢ur. 3D, moxer
WCTIONB30BATHCA B COYETAHWH C MPHOOPOM 30, KOTOPBIN PACIIONIOKEH WM BBILIE TI0
CTBOJIy CKBAa)KHMHBI, MJIM HUKE 10 CTBOJIY CKBa)KMHBI OT EPeBOAHUKA 12-5. B cnyyasx,
B KOTOPBIX NEPEeBOJHHMK 12-5 BCTpOEH B OypHIIBHYIO KOJOHHY 12 Mexmy AByMs
npuoopamu 30 (KOTOphlE MOTYT OO€cTeYuBaTh pasHbie (PYHKIIMOHATBHBIC
BO3MOKHOCTH), KOHTpoJutep 34 mpudopa 33 MOKET OOMEHHBATHCSA TAHHBIMHU C OJHHM
n3 puOOpoB 30, KOTOPHIH PACIIONIOKEH BBIIIE MO CTBOJY CKBAKHUHBI, TIOCPEICTBOM
WHAYKTUBHOH TeTiH 28A W IPyruM H3 MPHUOOPOB MOCPEACTBOM WHAYKTHBHOM TIETIIH

28B.

[0054] Ha ¢wur. 3E mpubop 30 pacronmoskeH B 30HAE 37, KOTOPBIA OMYyCKAETCS B
cekiuro 12-4 OypHIIbHOM KOJIOHHBI, KOTOPas PACIOIOKEHA PAAOM C TIEPEBOTHHUKOM
12-3. Kak ommcano Bbie, mpuoop 33 pacmonoskeH B nepeBogHuke 12-3. ITpubop 33
COJIEP’KUT HHAYKTHBHYIO TIeT0 28. [Ipnbop 30 comepKUT HHIYKTHBHYIO TETIHO 32,

KOTOpas pacmoio;KeHa BO3JI€ HHAYKTUBHOW METIH 28.

[0055] [TpubGop 33, kak oOmMCaHO B [JAHHOM JOKYMEHTE, MOXKET OBITh
MPUCTIOCOOITIEH JIsi 0OMEHA TAHHBIMH C JTFOOBIM M3 MHOKeCTBAa PHOOPOB 30, KaKIbIH
W3 KOTOPBIX MOXKET OOMEHHUBATHCS JTAHHBIMH C UCITOJIb30BAHUEM PA3THYHBIX YaCTOT U
npotokonoB. Kaxkapii u3 mpubopoB 30 MOXKET OOeCTeYMBATH PAa3HBIC 3HAYCHUS
JAHHBIX. DTH 3HAYECHHS TAHHBIX MOTYT 00pa0aTHIBATHCS B CKBAKHHE, HCIIOTH30BATHCS
B KA4eCTBE BXOJHBIX YTPABIIOMIMX JAHHBIX Ui CKBAKWHHBIX TPOIIECCOB H/HITH

nepenaBaThcs B Ha3eMHOE oOopyaoBanue. Kak mokasano Ha ¢ur. 4, mpubop 33 Moker
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HEO0O0sM3aTeNbHO COMepKaTh OMOMHoTeKy 38 maHHBIX mpuOopa. buOnmoreka 38 manHbIX
MpUOOpa COMOCTABISIET TOMJAIONIHECT OOHAPYIKEHHI0O XAPAKTEPUCTHKHA HM3BECTHBIX
mprOopoB 30 ¢ MPOTOKOJIAMY TIEPENAYH JAHHBIX A MPUOopa 33 171 UCTIOIb30BAHUSA
npu OOMeHe NaHHbIMH ¢ 3TuMHU mpuOopamu 30. bubmmoreka 38 manHBIX MpuOOpPa
TaKXKE MOMKET COAEpXKaTh HMH(OPMALUIO, HMACHTHQHIMPYIOMYIO 3HAYEHUS IAaHHBIX,
nojyyaemble u3 Kaxkaoro npudopa 30. Ecnu curnanst u3 npudopa 30 3amudppoBaHsl,
oubnmmoTeka 38 maHHBIX TPUOOpPA MOKET COAEP)KATh KIIOY A ACITU(PPUPOBAHUA

CHUI'HAJIOB.

[0056] bubnmuoreka 38 gaHHBIX TPHOOpPAa MOXKET COJEPIKATh XPAHUIIHILE
JaHHBIX, K KOTOPOMY HMMEET AOCTYN KOHTpoJuiep 34, KOTOPOE COAEPKHUT CTPYKTYPY

JaHHBIX, COACPIKAILYO BBIIICYKAa3aHHYI0 HH(OPMAILIHIO.

[0057] Ha ¢wur. 4A uzoOpakeHa OJ10K-cxema, 0TOOpaXKaromIas Croco0, KOTOPHIH
MOXET OCYIIECTBIIATH HPUOOP 33 AN YCTAHOBJIEHUS CBSI3H C BO3MOYKHOCTBIO
nepenayn JAaHHbIX ¢ mpuOopom 30. braok 42 BKMOYaeT TMOMy4YEHHE CUTHANA W3
npudopa 30. DT0 MOKeT OBITh BBIMOJIHEHO TOCpeAcTBOM HHTepdetrica 28. baok 42
MOJKET BKITIOYATHh MMACCHBHOE MPOCIYITUBAHUE HA TPEAMET CHTHAJIA W/WIIH OTHPABKY
curHanoB B mpubop 30 mocpeactBom wmHTep(deiica 28. B HEKOTOPHIX BapHaHTax
OCYIIECTBJICHU MPHOOP 33 OTMpaBIAET MOCIIEAOBATEIPHOCTh PA3HBIX 3aITy CKAIOIINX
curHanoB B mpubop 30. CurHampl MOTYT, HAmNpUMEp, OTIHYATHCA IO YacTOTE,

MTPOTOKOJTY TIEPEAaYr JaAHHBIX W/HITH COACP)KHUMOMY.

[0058] brok 44 aHanM3upyeT CUTHAIL, TIOJTyYeHHBIH B O1oke 42. biok 44 moxker,
HATIPUMEP, OTPEAETATh OJHO WM OOJieeé H3: YaCTOTHI WIIH YacTOT, Ha KOTOPOH
MEePesaeTCsd CHUTHANL, CI0c00a, KOTOPBIM KOAMPOBAaH cHTHAN (mpuOop 33 MOKeT
MpoOOBaTh PA3NIUYHBIE CIMOCOOBI JEKOAWPOBAHHWA CHUTHATA W OMNPEACTATh KAKOH
(kakme) w3 HEUX padoraeT (pPadOTAOT) W/HMIM MOMKET HAOMIOIATh XapaKTEPHCTUKH

CHUTHAJIa, HATIPUMEP, TO, KAKUM 00pa30M OKa3bIBAETCA MOIYTHPOBAH CUTHAM).

[0059] brox 46 ucnone3yer WH(MOPMAIHIO, TIONYYECHHYIO B Ooke 44, 9To0bBI
otreickaTh TpuOop 30 B OmOmmoreke 38 mamHpIX mpuOopa. [Ipm ycmoBum, YTO

uH(popmarms u3 01oka 44 coOTBETCTBYeT M3BeCTHOMY mpuoOopy 30, ciocod 40 3atem



10

15

20

25

WO 2015/192226 20 PCT/CA2015/050421

MEePexXoOquT K OmoKy 47, KOTOpbIM HacTpauBaeT uWHTep(deiic 28 mepenayn JaHHBIX,
UCTIONB3Yys WHpOpMaImio U3 OMOMHOTEKH 38 MaHHBIX MPUOOpPaA, YTOOBI YCTAHOBHTH

CBA3b C U3BECTHBIM TipuOOpoM 30.

[0060] B HeoOs3atenpHOM Onoke 48 mpubop 33 HacTpamBaeTcs Ha BBIOOP
nmoaHa0opa JaHHBIX W3 mpuoopa 30 mma mepemaun. Hampumep, mpuOop 33 mosker
HAcTpamBaThcd Ha meperady B mpuoop 20 kaxaoro N-ro 3HaYeHHS UIA MEPBOTO
napameTpa ¥ Kaxaoro M-ro 3HadyeHMs Uil BTOPOTO IapameTpa, MPeaOCTaBIEHHOTO
mpudopom 30. 3aech, M u N mpencTaBistoT cOOOM IeNbie YMCIa, KOTOPHIE MOTYT
OBITh OJMHAKOBBIMU WJIM PA3IHUYHBIMH. DTa CIIOCOOHOCTh MOXET OBITh MPUMEHEHA
AJI1 YMEHBIICHUS TIOTOKA JAHHBIX BBEPX IO CTBOJY CKBRXHHBI OT mpuoOopa 33, a
TaKKE JUIA YMEHBLICHUS TPEOOBAHHUM 1O MHUTAHUIO MpHOOpa 33 myTeM yMEHBLICHHUS
o0beMa JaHHBIX, MOUISKAMMX repeade. B oubmuoreke 38 maHHBIX MpUOOpa MOXKET
HAXOTUThCA WHGPOPMAIUA, KOTOpas MPEANUCHIBAET TO, KAKUE JAHHBIE BBHIOPATH I
KOHKpeTHOTO Tpuodopa 30. B apyrux BapuaHTax OCyHIeCTBICHUSA PUOOP 33 BPYUHYTO
HACTPAMBACTCA HA WCIOJB30BAHHE C KOHKpeTHhIM mpuOopom 30. B xome pyuHo#M
HACTPOMKH MOKHO BBIOMPATH M3 YWCIIA HACTPOEK B OMOMMOTEKe 38 maHHBIX MpUOOpa
W/UTH MO’KHO YCTAHABIHBATH OIPEICICHHBIE IMapaMETPhl, KOTOPBIE TPEIMUCHIBAIOT
CIOCc00, KOTOPHIM TIPHOOP 33 OCYHIECTBIIAET MOTyYeHHE, 00paOOTKY W/HJIH mepeaady

TaHHBIX W3 Tiproopa 30.

[0061] B HekOoTOpHIX BapHaHTaX OCYIIECTBICHUS MPUOOP 33 HE MPeIyCMOTPEH,
u npuoop 30 oOMEHHMBAEeTCA TAHHBIMH HEMOCPEACTBEHHO C mpuoOopamu 20, Kak
nmoka3aHo Ha ¢ur. 2. B HEKOTOPBIX TaKWX BapHAaHTaX OCYHIECTBICHHA TpuOop 20
ABIIAETCS KOMMAKTHBIM (B YAacTHOCTH B JIMHY). B moOOM W3 BapHaHTOB
ocymiecTBIIeHHsA, U300pakeHHOM Ha ¢ur. 1 — 3E, mpubop 33 moxkeT OBITh 3aMEHEH
HemocpencTBeHHo mpuoopom 20. Hampumep, mpubop 20 MOKeT OBITH BBHITIOJTHEH B
¢dopMe TEPEeBOIHHMKA, KOTOPBHIH BCTPOEH B OYPHIIBHYIO KOJOHHY HETOCPEICTBEHHO
psagom ¢ mpubOopom 30, WM PacTONOKEH TaK, 4TOOBI OOMEHHMBATHCA TAHHBIMH C
npuoopoM 30, KOTOpBIH HMeeT PopM-(paKTOp 30HIA, PACTIONOKEHHOTO B OTBEPCTHH

13 OypuibHOM KONOHHBL. B HEKOTOPHIX BapHWaHTaX OCYIIECTBIEHHS 30HI MOJKET
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MPOXOAMTh YEPE3 OTBEPCTHE NIEPEBOAHHKA. [[prMep 3TOM KOHCTPYKIMH H300paKEH HA

¢wur. 3E (c mpubopom 33, 3aMmeHeHHBIM TTPUOOpPOM 20).

[0062] B kadecTBe Apyroro mpumepa, MEPEBOTHHK, COAEpKamui mpuoop 20
(wmu pu6op 33), MOKET OBITh COEMHEH HETIOCPEACTBEHHO C KOHIIOM IEPEBOIHHUKA,
conepxamiero nmpuodop 30, B MOOOM MecTe B Mpelenax OypHIbHOM KOJIOHHBI, TAKHM
0o0pa3oM aBTOMATHYECKH pas3Melnas HHAYKTHBHYI0 mneTmo 28 mpubOopa 20 Ha

paccrosauu D ot unaykTHBHOM ety 32 nmpubdopa 30.

[0063] B HEKOTOPHIX BapuaHTax OCYIIECTBIECHUS NMPUOOpP 33 mpexycMaTpUBacT
()YHKLMOHAIBHYIO BO3MOKHOCTh B JONOJHEHUE K TOM, KOTOpas paccMaTpUBaiach
Bbime. Hampumep, mpubop 33 MOKeT coaep:kaTh OJUH WK Oojiee 1aTaukoB. [Ipudop
33 MOKET mepeaBaTh BBIXOJHBIE JAHHBIE W3 OJHOTO WM OOJie€ CUTHAJIOB B MPHOOP

20 wiH B ApyTHE CKBAYKUHHBIE TIPUOOPHL.

[0064] Ha ¢ur. 4 uzoOpaxeHa cexkips OypHIBHOH KOJNOHHBI 12, KoTOpas
COACP’KUT NMEepeBOJHUK 20, KaK OMUCAHO BBIIIE, U 30H[, MOJABCHICHHBIA B OTBEPCTHHU
13 OypunbHOW KOJOHHBL 30HA 30 MMEeT MHIYKTHBHYIO METIO 32, KOTOpas, KOTaa
301 30 YCTaHOBIIEH B OTBEPCTHH OYPHIBHOW KOJOHHBI, TJABHBIM 00pa3oM,
BBIpAaBHHUBAeTCS  (Hampumep, BHIpAaBHUBaeTCI B  mpegemax +/- 3 ¢dyTos
(mpuOmu3uTenbHO 1 METp) ¢ COOTBETCTBYIONIEH HWHIYKTHBHOW meTined 28

nepeBogHuKa 20.

[0065] B HexoTophIX BapHaHTaxX OCYIECTBICHUS TpuOOp 20 MOKET HUMEThH
YMEHBIIEHHYI0 WM MHHUMAIBbHYIO (YHKIHMOHATBHOCTh. Hampumep, mpubop 20
MOJKET CIY’KHTh B TIEPBYIO OYEpeab IS TPUEMA JAaHHBIX OT mpuoOopa 33 w ams
nepeJavyd TPHHATHIX JAHHBIX TPSAMO MM HEMPSAMO B HA3€MHOE OOOPYIOBAHWE,

UCTIONB3Y T DM-TeneMeTpHIO WiIH HEKOTOPBIE IPYTHE TEJIEMETPHUECKHE CTIOCOOBI.

[0066] He oGs3arensHO, yT00BI HHTEPdECH 28, 32 maHHBIX OBLTH 00ECTICUEHBI
WHAYKTAUBHBIMH TIETIIMA WM KaTyOIKaMH. B J0moiTHEeHWe WM B KadecTBE
AIbTEPHATUBBI TEIEMETPUIECCKHHA TIEPEBOJHUK, ONMHMCAHHBIA B JAHHOM JOKYMEHTE,

MOJKET COJIEP)KaTh MHTEPQEHc TAHHBIX, KOTOPHIH OOECTIEUMBAET MPSAMOE MPOBOTHOE
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WIA ONTHYECKOE COCOWHEHHWE WM aJlbTEPHATHBHOE OECTIPOBOAHOE COCIUHEHHE
MaJjoro paaumyca AEHCTBUSA, TAKOE KaK 3JIEKTPOMATHUTHASA TEIEMETPUS «IIPOMEKYTOK-
MPOMEKYTOK» (Kak omwmcano, Hanpumep, B PCT-myOmukarmm WO2105/031973), unu
aKyCTHYECKOE COEOUHEHHE Ui TNEpPEeladyd JaHHBIX MEKAY TEJIEMETPUYECKUM
MEPEBOJHUKOM M CKBAKHHHBIM MPHOOPOM, PACTIONOKEHHBIM B OypUILHON KOJOHHE B
HETIOCPEJICTBEHHOW OJIM30CTH K TEIIEMETPUYECKOMY TIEepeBOAHMKY. Hampumep,
aIbTEPHATUBHBIE OECIPOBOJHBIE COECOUHEHHMA MAaJOro paauyca IEHCTBHS MOTYT
BKIIIOYATh JApyrue (OpMBI SIEKTPOMATHUTHOM TEpelaydl MJAHHBIX, TaKHE Kak
Bluetooth™, WiFi, unmu OecrnpoBOAHON mepeNaTYMK WHANUBHIYAIbHOM COOpPKH,
KOTOPBIM pabOTAaET HA YACTOTE IJIEKTPOMArHUTHOM CBA3H B nuama3one 100 I'm— 1 T
WM TOJOOHBIA. B HEKOTOPBIX TaKUX BapuaHTax OCyLIeCTBIEHHs HHTepdernce 28, 32
JTAaHHBIX TPEJACTABICHBI JOCTYINHBIMH HAa PBIHKE OECIPOBOJHBIMH YyCTPOHCTBAMHU
CBSI3M, TAaKUMH KaK OJHOKPHUCTAJIbHbIE MHKPOCXeMbl OecnpoBogubix L AN-
HMPUEMOIIEPEAATIYUKOB. Takue MUKPOCXEMBI NPEJOCTABILAIOT TAKHE MOCTABLUIUKHU, KaK
Texas Instruments, Atmel u Broadcomm. B HexoTopbIX BapHaHTax OCYIIECTBICHHS
OecrpoBOIHAS CBA3b OCyIEecTBsAeTCs cormacHo ctanaapty IEEE 802.11, takomy kak

802.11n nmm 802.11 b/g.

[0067] B pasnuuHpIX BapHaHTax OCYLICCTBICHHsA, ONHCAHHBIX B JAHHOM
JOKyMEHTE, T1e nmepeBoAHUK 20 COAEPKUT Kak DM TeneMeTpUUYECKHi epeaaTIYHuK Ha
OCHOBE TTPOMEIKYTKA, TaK U WHTepdeic (Hampumep 28), KOTOPHIH 00ECTIEUHBAET CBA3b
C BO3MOJKHOCTBIO TIEPEaYH JAHHBIX C IPYTHM CKBOKHHHBIM TMPUOOPOM, TTEPEBOTHUK
20 MOXET TPUHUMATHh JAHHBIE OT JAPYTOr0 CKBAXHHHOTO TMPHOOpPA TOCPEACTBOM
uHTepdeiica 28 ® 3aTeM TEpechUIaTh 3TH  JaHHBIE TOCPEACTBOM OM
TEIEMETPUIECKOTO TIEpeJaTYdKa Ha OCHOBE TMPOMEXKYTKa. JlaHHbIe MOTYyT OBITH
MPHHATHI HETIOCPEJACTBEHHO B HA3eMHOE OOOPYJAOBAaHHWE WM MOTYT TPOXOJUTH B
Ha3eMHOE 00OpyJOBaHHE TPH TMOMOIMK OJHOTO WA OOJee MPOMEKYTOYHBIX Y3IIOB,

KOTOPBIC TPUHHUMAIOT WU 3aTCM MEPCCHITAOT JaHHBIC.

[0068] Hcnonp3oBaHue Takoro OOOPYIOBAHHA MOXKET TMPOUCXOJUTh B
COOTBETCTBHH CO CTIOCOOOM, BKITFOYAIOIIMM TE€HEPHPOBAHHE JAHHBIX B CKBAKHUHHOM

mpuOope (TaKuX Kak JAHHBIE OT HHCTPYMEHTA /I HAKIIOHHO-HAIIPABIIEHHOTO OYPEeHUA
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POTOPHBIM ~ CIOCOOOM, TaMMa-JIaT4MKa, JAaTYAKA COMPOTHBIICHUS, JAaTYHKOB
HaNIpaBJICHUA WM TOJOOHOTO) W TEpeAayd JAaHHBIX C HCIOJb30BAHHEM
TEIEMETPUIECKOW CHCTEMBI MAJIOTO Paguyca ACHCTBHA HAa OCHOBE KATYIIKH (IIyTEM,
HAIPUMEP, MOJIYJIMPOBAHUA JJIEKTPUYECKOTO TOKA B METIIE WIM KaTyIDKE COTJIACHO
JaHHBIM, KOTOpBIE TOJJIeXKAT mepenaye). J(aHHbIE MPHHUMAIOTCS COOTBETCTBYIOLICH
KATyIIKOW WM METJIIEM B YCTPOMCTBE, ONHMCAHHOM B JAHHOM JOKYMEHTE, M 3aTEM
nepearoTcss ¢ OpuUMEHEHHeM OM  TeneMeTpUYeCKOW CHCTEMBbI HAa OCHOBE
NpoMeKyTKa. Ilepechlika JAHHBIX MOJKET BKIIOYATh JCKOJAUPOBAHUE [AaHHBIX H
MOCTIeIyIOIee MOBTOPHOE KOJUPOBAaHUE NaHHBIX. [lepecnanHbple JaHHBIE MOTYT OBITH
NPHUHATHI HA3€MHBIM 00OPYIOBAHUEM HIIM TIPUHATHI Y3JI0OM, PACIIONIOKEHHBIM JAJIbIIIe
BBEPX IO OYpPHJIBHOM KOJIOHHE, OTKYJa OHH CHOBA MOTYT OBITh IEPECIAHbI C
npuMeHeHueM OM  TeleMEeTpUM Ha OCHOBE IPOMEXKYTKA, T'HAPOUMITYIIbCHOM

TCIECMCTPHUH HUIIU APYroro moaxoadamero Buaa TCICMCTPHN.

[0069] B HekoTOphIX BapHaHTaX OCYIIECTBIICHUS TPEAIaraeTcs OypHIIbHAsS
KOJIOHHA, COJep:KaIias MepeBOAHUK, CoAep KAl DM TeeMeTpuiecKui nepeIaTuuK
HAa OCHOBE IMPOMEXYTKA M TEJIEMETPUUYECKHM MPUEMHHUK MAJOro pajauyca JEeUCTBHA,
KOTOpbIE MOTYT, HalpUMEpP, COJEpPKaTh KaTymky wWid nermo. [lepeBogHuk
pacmonokeH B OYPHIBHOW KOJOHHE, HEMOCPEACTBEHHO PIAOM C TPHOOPOM,
BBITIOJITHEHHBIM C BO3MOKHOCTBIO T€HEPUPOBAHUS JAHHBIX U MEPEAAYU 3TUX JAHHBIX C
WCIIOJIb30BAHUEM MOIYJMPOBAHMS 3JIEKTPUUECKOTO TOKA B METIEC WM KATYIIKE JJIs
BBIIAYM  TEJIEMETPUYECKOTr0 CHUTHAJla Majoro pajaudyca JACHCTBUS, KOTOPBIM
MPUHUMAETCS B TIEPEBOJHHUKE. BypuibHAas KOJOHHA HEOOS3aTENBHO COJEPKUT Y3eT,
BBIIIOJIHEHHBI  C  BO3MOXKHOCTBIO ~ TIpUEMa  JAaHHBIX, MepeJaHHbx  OM
TENEMETPUUYECKUM NEPEJATIYMKOM HAa OCHOBE MPOMEKYTKA, M NMEPECHIIKH MPHUHITHIX
JaHHBIX. B HEKOTOPBIX BapHaHTaX OCYIIECTBIECHUSA Y3€l COAEPKUT MHOKECTBO
TEIEMETPUUECKUX TMEPEAATYMKOB M BBINOJHEH C BO3MOKHOCTBIO IEPECHUIKU
MPUHATHIX JAHHBIX C TTOMOIIBIO OJHOTO WK 0OJiee M3 MHO)KECTBA TEIEMETPHUYECKUX
MEPEAATYMKOB. B HEKOTOpPBIX BapHaHTaX OCYIIECTBIEHUA 3TOT Y3€1 COAEP’KUT
3JEKTPOU3ONAMUOHHBIA TPOMEXYTOK B OYpHWIBHOH KOJIOHHE W BBITIOJNHEH C
BO3MOKHOCTBIO ~ TNIpHME€Ma  JaHHBIX, MepeAaBaeMblx OM  TeneMeTpUYECKHUM

nepeaaTiuvkOM Ha OCHOBC TIPOMCKYTKAa MTOCPEACTBOM  KOHTPOJIA  Pa3sHOCTH
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MOTCHIMAJIOB ¢ MPOTHUBOIOJIOKHBIX CTOPOH NMPOMEXYTKAa. B HEKOTOPBIX BapHaHTax
OCYIIECTBIICHHUA y3€7 MOYKET OBITh OTAEICH OT MEPEBOAHHKA MHOMKECTBOM CEKIHH

OyPHUITBHON KOJIOHHBI.

[0070] Ha ¢wur. 5 uzobpaxxeHa npuBeeHHAS B KAYe€CTBE MPUMEPA CKBAKUHHAS
cucremMa 50 B COOTBETCTBHM C IIPUBEJCHHBIM B KA4ECTBE IIPUMEpPA BapPHAHTOM
ocymecTtBieHua. CkBaKuHHasA cucteMa 50 CONEP)KUT MEPBBIM CKBAKUHHBIN MPHOOP
52, BTOpOM CKBOXHUHHBIA MPHOOP 54 M TpeTuil CKBaKMHHBIA mpuoOop 56. B 3tom
BapUAHTE OCYIIECTBICHHUS TPETHH CKBAKUHHBIH MPUOOP 56 MMEET ABYCTOPOHHIOKO
CBSI3b C HA3€MHBIM 000pyAOBaHUEM. BTOpOH CKBa)KMHHBIM TpUOOp 54 HE0OA3aTENBHO
MMEET BO3MOJKHOCTb IIPUHMMATh HHUCXOAALIUE  TEIEMETPHYECKHUE  CHUTHAIIBI,
co3JaBaeMble B HA3eMHOM 000pynoBaHUU. [lepBbIii CKBaKUHHBIN IPHOODP 52 3aBHCUT
OT BTOPOTO CKBAKHHHOTO MpHOOpa 54 mpu mpueMe WK OTChUIKE JaHHbBIX. [lepBbii u
BTOPOH CKBO)KHUHHBIA TPUOOpPHl 52, 54 OOMEHHBAIOTCA JAHHBIMH IOCPEICTBOM
coemMHEHHA 55 1A Tepefayd JAHHBIX B HEMOCPEACTBEHHOM ONM30CTH. OTO
COEIMHEHHE C BO3MOXKHOCTBIO TIEPENAYM JAHHBIX MOXET padoTaTh B OYEHb
MaJIEHPKOM pajanyce. BTopol CKBaKHHHBIA TPUOOp 54 W TpeTHH CKBOKUHHBINA
pUOOpP 56 OOMEHUBAIOTCS JAHHBIMH JIPYT C IPYTOM MOCPEACTBOM COCTHHEHUS 57 IS
nepeJavyd JaHHBIX HAa KOPOTKHE paccTosHuA. [lepBbIi CKBaKHHHBIA TpHOOpP 52

MOJKET, HAIIPHMEP, COAEPKATh CUCTEMY YITPABIIEMOT0 POTOpHOTO Oypenus (RSS).

[0071] IToCKONBKY BBIIIE ONMUCAH P WUTFOCTPATUBHBIX ACMEKTOB U BAPHAHTOB
OCYIIECTBJICHHA, CIEIHATMCTAM B JAHHOHW OOJACTH TEXHHKH OyAyT OYEBHIHBI
OTIpe/ieNICHHbIE MOJH()HKAIMK, TIEPECTAHOBKH, IOTIOJIHEHUS W WX TOAKOMOWHAITHH.
[Toaromy moapa3zyMeBaeTcs, 4To CleAyromas npuiaaraemas Gopmyiia H300pEeTeHHA H
MO3/THEE TIPEICTABICHHBIE IyHKTHI (POPMYIBI W300PETEHHUA HHTEPTIPETHPYIOTCA Kak
BKIFOYAIONINE BCE TakWe MOAW(UKALNWH, TIEPECTAHOBKH, JOTOJIHEHHA H
MOJAKOMOWHAIIMKA KAaK HAXOJANIHECs B TIpPeJaeliaX CYIMHOCTH W 00beMa (opmyIibl

H300pETCHHU.
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HNurepuperanng BoIpaKEHUU

[0072] Ecmu KOHTEKCT SBHO He TpeOyeT WHOTO, 10 BCEMY TEKCTY OMHCAHUA H

(dhopMyJIBI H300pETEHUS:

® BBIPAKCHHSA «COACPIKATHY, KCOACPKAIIMUI) U T. Tl. HEOOXOIUMO TIOHUMATh BO
BKJIFOYAIOIIEM CMBICIIE, B OTIIMYHE OT UCKIIHOYAKOMIETO HIIM UCYEPIIBIBAIOIIETO

CMbBICJIA, TO €CTh B CMBICJIC «BKJIO4Yasi, HO oe3 OTPAaHUYCHU ;

® BBIPAKCHUS IIOJACOCTUHEHHBIN, «CBA3AHHBIN» WITH JTFOO0OW UX BapHAHT
03HAYAIOT JIF000E COETUHEHUE WITH CBA3b, MPAMYIO HITH HETIPAMYIO, MEKITY
JABYMS UM OOJIee 3JIEMEHTAMU; CBA3b UM COCAMHEHHE MEXKIY JIEMEHTaAMH

MOTYT OBITH (bHSH‘IeCKI/IMI/I, JJOTHYCCKHMH UK UX COUYCTAHHUCM,

® BbIPpAXKCHHUA «B HACTOAIECM JOKYMCHTC)», «BBIIIC), KHHUKE» U CIIOBA HOI[O6HOFO
CMBICJIA IIPHA UCTTIOJIb30BAHWH U1 OTTMCAHUA HACTOAIICTO I/I306pCTCHI/I5[ JOJIKHBI
OTHOCHTBHCA K OIIMCAHHUIO HACTOAIICTO I/I306p€TCHI/ISI B IICJIOM, 4 HC K KAaKHUM-

o0 KOHKPCTHBIM YaCTAM OIMHUCAHUA HACTOAIICTO I/I306p€TCHI/ISI;

e BBIPAKCHHE «HJIH» TIPH CCHUIKE HA MEPEYCHD U3 JIBYX HITH 0OJICE SJIEMEHTOB
OXBATBIBAET BCE CJICIYIOIIME WHTEPIIPETAIIHH STOTO CIOBA: JIFOOOH 3JIEMEHT B

nepeyuHEe, BCC SJICMCHTHI B IICPCIHE U M000€ COUETaHHE IJIEMEHTOB B NCPCUYHE;

e (hopMBI €TUHCTBEHHOTO YHCIIA BKIIOYAIOT TAKXKE 3HAYCHHUE JTFOOBIX

MOAXOAAIIHX (JOPM MHOKECTBEHHOTO YHCIIA.

[0073] CnoBa, yKa3bpIBalOLIUME HAMNPABIIEHUsA, TAKHE KaK «BEPTHKAJbHBINY,
«TIOTEPEYHBIN», «TOPU3OHTAIBHBII), «BBEPX», «BHU3», «BIEpPEd», «Ha3amy,
«BHYTPEHHUI»,  «HAPYXXHBIW», «BEPTUKAJIBHBIN),  (IOMEPEYHBIN»,  «JICBBINY,
«IIPaBBIDY, «MEPEAHUN», «3ATHUW», «BEPXHUN», «HWKHHI», «BBEPXY», «BHHU3YY,
CHIDKEY», «BBIIIEY, «IOM» W T. I, UCTIONB3YEMbI€ B HACTOSINEM OMHUCAHHH M JFOOBIX
MyHKTaX (GOpMyIbl H300peTeHHsA (€Cld HCTONB3YIOTCA), 3aBUCAT OT KOHKPETHOM
OPHEHTALMH OIMMCAHHOTO ¥  MPOWUTIOCTPHPOBAHHOTO  ycTpouicTBa.  OOBEKT

I/I306pCTCHI/I$I, OIMHUCAHHBIN B HAaCcTOAMECM AOKYMCHTC, MOMKCT IMPHHAMATh Pa3IMIHBIC
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AIIbTCPHATUBHBIC OPUCHTAIUH. COOTBGTCTBCHHO, OTH CBA3aHHBIC C HAIPABJICHHUCM
TCPMHUHBI HE ONPCACIACHBI CTPOTrO W HEC JOJGKHBI HWHTCPIPETHUPOBATHCA B Y3KOM

CMBICJIC.

[0074] Korma BbIme NPOU3BOAWTCS CCHUTKA HA KAKOW-IIMOO KOMITOHEHT
(HampuMmep, cxeMy, MOJIYJNb, Y3€J, YCTPOMCTBO, KOMIIOHEHT OYPHUIBHOW KOJIOHHBI,
cucreMy OypOBOM YCTaHOBKH W T. [.), TO, €CIIM HE YKa3aHO MHOE, CChUIKA HA 3TOT
KOMIIOHEHT (BKJIIOYas CCBUIKY HAa «CPEACTBO») MOJDKHA HMHTEPIPETHPOBATHCA Kak
BKITIOYAIONIAss SKBUBAJICHTHI 3TOT0 KOMIIOHEHTA, JTIOOOW KOMITIOHEHT, BBITIOJHIFOIINMA
(YHKIMIO OMHUCHIBAEMOTO KOMIIOHEHTA (T. €., (YHKIHMOHAIBHO SKBHBAJICHTHBIN),
BKJIFOYasi KOMIIOHEHTBI, KOHCTPYKTUBHO HE SKBUBAJICHTHBIE PACKPBITON KOHCTPYKLIUH,
BBITIOJTHAFOIIEH 3Ty (YHKIMIO B TPEICTABICHHBIX HWIUTFOCTPATUBHBIX BapHAHTAX

OCYHICCTBIICHUA HACTOAIIECTO H306pCTCHHH.

[0075] KoHkpeTHbIE TIPUMEPBI CHUCTEM, CIIOCOOOB M YCTPOMCTBA ONHCAHBI B
HACTOSIIEM JOKYMEHTE B LEmAX wunoctpauuu. OHH NPEICTAaBIAIOT COOOM JHIND
npuMmepsl. TexHomorus, mpeanaraeMas B HACTOSINEM JOKYMEHTE, MOXKET OBITh
MPUMEHUMOW K JIPYTHM CHUCTEMAaM, OTIIMYHBIM OT OINMCAHHBIX BBIIIE MPUMEPHBIX
cucteM. B mpemenax mNpakTHYECKOTO OCYLIECTBIEHUS HACTOSIIETO H300pETEHUA
BO3MOJKHBI MHOTHE W3MEHEHHWS, MOIW(UKALNWHN, JOTOTHEHHSA, WCKIIOYCHHA W
nepecTaHoBKH. Hactosmiee W300peTeHHWE BKIFOYAET WM3MEHEHHS  OMUCAHHBIX
BAPUAHTOB OCYIIECCTBJICHHSA, OUECBHUIHBIE CTICIIHATTUCTAM B JAHHOW 00JIaCTH TEXHUKH, K
KOTOPOU OTHOCHTCS W300PETEHHE, BKITIOYAS U3MEHEHUS, TIOJTyYeHHBIE Ty TEM: 3aMEHBI
MPU3HAKOB, 3JIEMEHTOB /MM JEHCTBHI SKBHUBAJICHTHBIMU TIPU3HAKAMH, 3JIEMEHTAMH
W/WNMHA JICWCTBUSAMHU; CMEIOMUBAHUA W COBMENICHWS TIPU3HAKOB, 3JIEMEHTOB W/WIH
JAEHUCTBUN U3 APYTHX BAPUAHTOB OCYIIECTBICHMS; COUYETAHUA MPU3HAKOB, 3JIEMEHTOB
W/WH JeUCTBHHA W3 BAPHAHTOB OCYIIECTBIICHHUS, OMTMCAHHBIX B HACTOAIIEM JOKYMEHTE,
C TpHU3HAKAMH, DSJIEMEHTAMH W/ WM JECUCTBHUAMH JPYTOW TEXHOJIOTHH, W/ HIH
WUCKITFOUYCHUSA COYETAHWA TIPU3HAKOB, SJIEMEHTOB W/WIIH JEHUCTBHA W3 OIHUCAHHBIX

BapUAHTOB OCYIICCTBIICHUA.
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[0076] [ToaToMy moapasymMeBaeTcs, 4TO TOCIEAYIOIas mpuiaracmas Gopmyia
M300peTeHUA W TO3JHEE TPEJICTABICHHBIE MYHKTHI (OPMYIBI H300pETCHHUSA
HEOOXOAMMO HHTEPIPETHPOBATh KAaK BKIIOYAIOIIHWE BCE TaKHEe MOIU(PUKALINY,
MEPECTAHOBKH, JOTIONHEHHS, UCKITFOUCHHUA M TOJKOMOHHALIMH, KOTOPBIE MOTYT OBITH
000CHOBaHHO BhIBeACHBI. OO0beM (HOPMYJTBI H30OPETEHHS HE MOJDKEH OTPAHUYHBATHCS
NPEANOYTUTETPHBIMA BapUAHTAMHU OCYIIECTBJICHUA, H3JIOKEHHBIMH B TPHUMEpPaXx,
HALIPOTHB, €My CJEeAyeT TpPUAaBaTh CaMyK IOHPOKYI0  HMHTEPIPETALMIO,

COTTACYHOMIYHOCA C OIMUCAHUCM B IICJTIOM.
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Dopmy.ia n3obpereHust [lepBoHaYaIBHO MOJAHHAS
dhopmya uzodpereHus
1. CKBa)XMHHAsI CUCTEMA, COJEp:Kallas MEPBBIM, BTOPOU U TPETUH CKBA’KUHHBIE
MPHOOPHI,

MPUYEM TIEPBBIM CKBOKUHHBIM TPHOOP OOMEHUBAETCS JAHHBIMH C TPETHUM

CKBRKMHHBIM MPUOOPOM MOCPEACTBOM BTOPOTO CKBKUHHOTO MPHOOPA,

MIPH 3TOM TEPBBIM CKBAXHUHHBIN MPHOOP OOMEHUBAETCS JAHHBIMH CO BTOPBIM
CKBKMHHBIM TPHOOPOM TOCPEACTBOM COEIWHEHHS /I TEpPeJavyd JaHHBIX B
HEMOCPEICTBEHHOW OJM30CTH, W BTOPOM CKBAXHHHBIM MNPHOOP OOMEHHBAETCA
JaHHBIMU C TPETBUM CKBRKHHHBIM NMPHUOOPOM TOCPEACTBOM KaHana OECIPOBOJHOU
nepeJavy JaHHBIX HA KOPOTKHE PACCTOSIHHSA, UMEIOLIETO Paauyc NEHCTBUS, KOTOPBIM
OombINe pajuyca AEHCTBUS COEAMHEHHUS JUIA MEPEAayH AaHHBIX B HETIOCPEICTBEHHOM

ONH30CTH; U

NEPBBIM U BTOPOU CKBAKMHHBIE TIPUOOPHI PACTIONIOKEHBI B COCETHUX CEKIUIX

OypPHUIIBHOM KOJIOHHBI.

2. CKBaKMHHASI CHCTEMA TI0 M. 1, OTIMYAIOMIAACS TEM, YTO KaXKIbIH U3 TEPBOTO U
BTOPOTO CKB&KUHHBIX MPHUOOPOB UMeeT (HopM-(PaKTOp TEPEBOTHUKA, COETHHEHHOTO

MOCTIETOBATEIFHO C OYPUIIbHOW KOJIOHHOW CMEKHO JPYT C IPYTOM.

3. CkBa)kKMHHAsI CHCTEMA IO II. 2, OTIHYAOINASICI TEM, YTO COCJHHEHHE A
MEepesayd JAaHHBIX B HEMOCPEACTBEHHOW ONH30CTH BKIIIOYAET COCAUHEHHE IS
Mepejayv  JAaHHBIX MEXAY HWHAYKTHBHOM TETIEHM WIM KaTyIIKOM B TNEPBOM
CKBXHHHOM TIPHOOPE ¥ WHIYKTUBHOW TETIEH MM KaTYIIKOH BTOPOTO CKBAKHHHOTO

mpudopa.

4. CkBaXMHHAs cHCTEMA MO M. 3, OTIMYAKOLIASCS TEM, YTO WHAYKTUBHASA METIA
WIH KaTyIlka TEPBOTO CKBAXWHHOTO NPUOOPA TPOXOJUT BOKPYT OTBEPCTHA
OypWJIbHONW KOJIOHHBI M HWHAYKTHBHASA TIETIA WM KATYIIKA BTOPOTO CKBAKHHHOTO

MprOOpa MPOXOIUT BOKPYT OTBEPCTHA OYPHIIBHON KOJTOHHBL.

5. CxBakMHHAs CUCTEMA TI0 M. 3 WM M. 4, OTIUYAIOIIAACS TEM, YTO UHIYKTUBHASA
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OETiII HWIKM KaTyllka TCpBOro0 H BTOPOro0 CKBA)KHHHBIX HpI/I60pOB OTACICHDBI

paccTossHHEM, KOTOpOe He mpeBbimaet 2 ¢yTa (mpubmmsutensHo 60 cMm).

6. CkBaXWHHAs CHUCTEMA TO JIOOOMY W3 TI. 25, OTIHYAOmasICs TEM, YTO
MEPEBOAHHUK BTOPOTO CKBAKHHHOTO MIPUOOPA COAEPIKUT TIEPBOE COETUHEHHE HA OTHOM
KOHLIE M BTOpPOE COEAWMHEHHE HA JAPYTOM KOHLE, IPH 3TOM BTOPOM CKBAKUHHBIN
npuOOp COAEPIKUT TEPBBIM HMHTEPPEHC NAHHBIX PAJOM C TEPBBIM COCAHHEHUEM H
BTOPOM HWHTEp(pENC AaHHBIX PSAAOM CO BTOPBIM COEJUHEHHUEM, IPUYEM BTOPOH
CKBRKMHHBIM TPHOOP BBHIMOJHEH C BO3MOYKHOCTBIO CBA3H C TIEPBBIM CKBAKUHHBIM
MpUOOPOM TOCPEACTBOM MEPBOr0 HMHTEp(derca MaHHBIX WM BTOPOTo HHTEpdeiica

JaHHBIX.

7. CkBaXMHHAs CHUCTEMA MO M. 6, OTIMYAIOUIASCA TEM, YTO BTOPON CKBAKUHHBIHA
NpHOOP MOKET OBITh BBIMOJNHEH C BO3MOYKHOCTBIO CBS3H C TIEPBHIM CKBaKHHHBIM
mpUOOPOM TOCPEACTBOM TEPBOTO HHTEpPQEica MAHHBIX W C JAPYTHM CKBAKHHHBIM

mpUOOPOM MOCPEACTBOM BTOPOTO HHTEP(EHca TaHHBIX.

8. CxBakWHHAs CHUCTEMA MO T. 6 WM M. 7, OTIHYAIOMAACS TEM, YTO TIEPBOE
COCTMHEHUE TPEACTABSIET COOOM HHIMIEIBbHOE COCIHHEHHE W BTOPOC COCTUHCHHEC

MPEACTaBIIACT COO0M My(PTOBOE COECTUHEHUE.

9. CkBaXWHHAS CHUCTEMa MO JOOOMY W3 M. 6—8, OTIWYArOmascs TEM, YTO
KOKIbI W3 TIEPBOTO M BTOPOTO HHTEP(EHCOB MAHHBIX COJCPIKHT HHIYKTHBHYIO

METIIFO WK KAaTYIIKY.

10. CkBa)kpHHAsT cHCTeMa Mo II. 1, OTIHYArOIAsICI TEM, YTO COCJHHECHHE A
MepeIavd JAHHBIX B HETIOCPEICTBEHHON OJTM30CTH BKITFOYAET MPSAMOE TPOBOJTHOE HITH

OTNTHYECKOE COCTMHEHUE AJIA TMEePeJayu JaHHBIX.

11. CkBaxkuHHas cucTeMa 1o JmoOomy u3 mm. 1-10, oTiHYArOmascs TeM, YTO
COCMHEHUE JUIS TIEPEeauyd JAHHBIX B HEMOCPEJACTBEHHOW OJM30CTH BKJIIOYACT

OecTpOBOHOE COEAMHEHNE MAJIOTO Pauyca JeHCTBHA.

12. CkBa)kHHHAsA cUCcTEMa IO II. 1, OTIHYAOIIASICI TEM, YTO COCIHHECHHE A
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nepefayd JAaHHBIX B HEMOCPEJACTBEHHOM OJM30CTH BKJIIOYACT COEJUHEHHE MJIS
Nepejayv  JAHHBIX MEXAY HWHAYKTHBHOM TIETIEM WIM KaTyIIKOM B TNEPBOM
CKBOXHHHOM MPHOOPE M WHAYKTUBHOM METIECH WM KATYIIKOW BTOPOTO CKBAKUHHOTO

mpuodopa.

13.  CkBaxuHHas CUCTEMA MO M. 12, OTIWYAKOIAACA TEM, YTO MEPBBIN CKBAKUHHBIHN
npubop umeer Gopm-paKkTOp 30HIA, MOAIECPKHBAEMOTO B OTBEPCTHH OYPHIIBHOU
KOJIOHHBI, W BTOPOM CKBXHUHHBIA TpHOOP uMeeT (PopM-PakTOop NEPEBOIHHUKA,

COEIUHEHHOTO MOCJIEI0BATENBHO C OypUIBHON KOJIOHHOM.

14.  CxkBaxunHas cuctema 1o 1. 13, oTnudaromascs TeM, YTO MHAYKTUBHASA METIIA
WJIA KaTYIIKA IEPBOT0 CKBAJKUHHOTO TPUOOPA TIPOXOTUT BOKPYT OKPY’KHOCTH 30HAA U
WHIYKTHBHAS TETIA WK KaTyIIKa BTOPOTO CKBAXHHHOTO MPUOOPA MPOXOTUT BOKPYT

OTBEPCTHS OYPUIIHHOM KOJIOHHBL

15. CKBaXHHHAS CUCTEMA TIO JTFOOOMY |3 Tml. 12—14, OTIHYArOIAsCsS TEM, YTO 30H/

OTIYIIIEH B CEKIMIO OyPHUITBHON KOJIOHHBI, KOTOPAsi COSTHHEHA C TIEPEBOIHHKOM.

16.  CxBaxuHHas cucteMa mo 1. 12, oTIu4aromascs TeM, YTO BTOPOM CKBaKMHHBIN
npudop umeeT Gopm-pakTOp 30HIA, MOAICPKHBACMOTO B OTBEPCTHH OYPHIIBHOW
KOJIOHHBI, M TIEPBBIH CKBOKWHHBIA TpHOOpP HuMeeT (opM-pakTop TEPEBOIHHKA,

COEMHEHHOTO TOCIIEIOBATEIBHO C OYPHUIIBHON KOJIOHHOM.

17. CkBaxkuHHas cucTema 1o 1. 16, OTIHYAOIMAACS TEM, YTO MHAYKTHBHAS TETIIA
WJTH KaTYIKAa BTOPOTO CKBAXKHHHOTO MPHOOPA TIPOXOAUT BOKPYT OKPYKHOCTH 30HIA U
WHAYKTHBHAS TIETIIA WM KaTyIIKa TIEPBOTO CKBAKHHHOTO MPUOOPA MPOXOIUT BOKPYT

OTBEPCTUS OYPUITHHOM KOJIOHHBI.

18. CkBaxkuHHas cucTeMa Mo JOOOMYy W3 mim. 12—17, OTAMYArOmascs TEM, YTO
WHIYKTUBHAS TIETIIA WM KaTyIIKa BTOPOTO CKB&JKWHHOTO TPHOOpa BBIPOBHEHA B
MPOJOJBHOM HAINPABICHHH C MWHAYKTHBHOM NETIEHM WIM KaTyIDKOW MEPBOro

CKBXHMHHOTO TIpuOOpa B mpenenax 1 ¢pyra (mpudbmmsurensHo 30 cm).

19.  CxkBaxuHHas cUCTEMA TO JOOOMY |3 TI. 12—18, oTnHyaromascs TeM, 4YTO 30H/T
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OTYTICH B CEKITUIO OYPUIIBHOM KOJIOHHBI, KOTOPAsi COEAUHEHA C TIEPEBOTHHKOM.

20. CxBaxuHHas cucteMa mo m. 19, oTIWYaromascs TeM, YTO CEKIus OYyPHIIbHOU

KOJIOHHBI UMEET JUTUHY 3 pyTa (MpuOIU3uTeNnbHO 1 METP) UK MEHEE.

21. CxBaxuHHas cucTteMa Mo m. 19, oTIWYaromascss TeM, YTO CEKIUsA OyPHIIbHOU

KOJIOHHBI UMEET JUIUHY 6 QyTOB (MPUOIU3UTENHHO 2 METPA) UIIH MEHEE.

22.  CxBakuHHas cucteMa 1o 1. 19, oTnmHyaromascs TeM, 4To CeKUus OyPHIbHOU

KOJIOHHBI UMeeT AuHy 10 ¢yToB (MPUOTU3UTENHFHO 3 METPA) UIIH MEHEE.

23.  CkBakuHHas cucTEMA MO MH0O00MY H3 . 13-22, oTinuYaromascs TeM, YTO 30H/
HNOJJEP/KUBACTCA B OTBEPCTHUM MEKIY MEPBBIM M BTOPBIM CIIalaepamu, KaKIbId W3
KOTOPBIX TOJJEPKUBACTCA COOTBETCTBYIOLICH MOCAJOYHOM IUIOMAJKON B CEKLIMH

OypPHITbHOM KOJIOHHBI.

24, CxBakMHHasg cucTeMa Mo T. 23, OTIUYAOIIAACA TEM, YTO COACP)KUT
JAUCTAHITHOHUPYIOIHE SJIEMEHTHI MEKAY OJHHM HIH OOOMMH W3 TEPBOTO M BTOPOTO
CIAaWJEpPOB H  COOTBETCTBYIOIIMMH TIOCAJAOYHBIMH  TUIOIAAKAMH, TPH ITOM
JUCTAHIIMOHUPYIOIUE JJIEMEHTHI ABJIIIOTCS TOJBIKHBIMH 11  KOPPEKTUPOBKH

OCCBOI'0 IMOJIOKCHUA 30HAa OTHOCHUTCIIbHO IMEPCBOIHUKA.

25. CxBaxkuHHAsg cHCTEMa MO 1. 23 wWiH 1. 24, OTIIHYAIOMIASACA TEM, YTO 30H]I

BBICTYIIACT B OCCBOM HaIIpaBJICHHUHU U3 CCKIIUHU 6ypHHBHOfI KOJIOHHBI B ICPCBOTHHK.

26. CkBaXHMHHAs CHUCTEMA MO M. 25, OTIHUYAIOIMAACS TEM, YTO MO MEHBINEH Mepe
KOHEL 30H/1a, KOTOPBIN BBICTYNAET B MEPEBOJIHUK, SBIACTCA MOABHKHBIM H CMEIICH B

HarpaBJICHHUH MCPCBOJHUKA.

27.  CxBaKWHHAS CHCTEMA IO JIFOOOMY M3 M. 1-26, OTIHYAIOIAsICS TEM, YTO KaHAIT
OeCcTIpOBOHOM TEPETaur TAHHBIX Ha KOPOTKHE PACCTOSTHUS COJCPIKHUT NEPEIATIHK BO
BTOPOM CKBKHHHOM TPUOOPE, TMOAKITIOYCHHOM I TPHIOKEHUS HANPSKCHHS C
MPOTUBOMOJIOKHBIX CTOPOH TMEPBOM YacTH B BHIAE JJEKTPOH3OIALHMOHHOTO
MPOMEKYTKA, KOTOpPas OTACIAECT SJCKTPONMPOBOIHBIE YACTH OYPHUIIBHOW KOJIOHHBI

BbIINIC U HHUKC 11O CTBOJTY CKBAKUHBI OT HepBOfI JacTHU B BUAC TPOMCIKYTKaA.
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28.  CkBaXHMHHasg CHCTEMA MO M. 27, OTIMYAIIASACA TEM, YTO TPETUM CKBAKUHHBIHN
MPUOOP COACPKUT BTOPYIO YacTh B BHJE DSJIEKTPOU3OIIMOHHOTO IPOMEKYTKA,
KOTOpPAast OTAEIIAET JJIEKTPOTPOBOAHBIE YACTH OyPHIBHON KOJIOHHBI BBITIE W HUKE TI0
CTBOJY CKBaKMHBI OT BTOPOM YacTH B BHJE MPOMEXKYTKA, W TMPU ITOM TPETHH
CKBOKHHHBIN TTPUOOP COAEPKUT TEIEMETPHUECKHA MPUEMHUK /TS CBSI3H Ha KOPOTKHE
paccTOsIHUA, TOAKITIOYEHHBIN JJIs1 KOHTPOJS HANpPs>KEHUM Ha TPOTHUBOMOJIOKHBIX

CTOPOHAX BTOPOM YacCTH B BHJIE MMPOMEXKY TKA.

29.  CkBakuHHAs cHcTEMA MO JFOOOMY M3 mml. 1-26, OTIHYAKOIIAsCS TEM, YTO KaHA
OecIpOBOIHOM MEpeJayd MAHHBIX HAa KOPOTKUE PACCTOSHHUSA BKIIOYAET MPOTOKOI

PaauovacTOTHOM NEPEAAYU TaHHBIX.

30. CKBaKMHHAs CHUCTEMa TO JFOOOMY W3 min. 1-29, OTIMYAOmascs TeM, 4TO
TPETHH CKBAXUHHBIH TIPHOOP COAEPIKUT TEIEMETPUUYECKUH TEPENaTYMK JaHHBIX,
BBIIIOJIHEHHBIM € BO3MOKHOCTBIO TIEPEJAaYd JAHHBIX, NPHHATBIX OT MEPBOrO
CKBRXMHHOTO TMPHOOPA, MOCPEICTBOM BTOPOTO CKBAXHHHOTO TPHOOpPa B HA3EMHOE

000pyA0BaHHE.

31. CkBaxuHHas cuctema mo 1. 30, OTIMYAKOIMAACA TEM, YTO TEJIEMETPUYECKUI

nepcaaTivK JaHHBIX BKIIHOYACT 3H6KTpOMaFHHTHLIﬁ TCJ'[CMCTpH‘-I@CKHﬁ nepcaaTunK.

32, CxBaxkumuHasgs cucTtemMa 1o . 30 mmm 1 31, OTIMYAKOINASICA TEM, 4YTO
TEIEMETPUYECCKUI nepeIaTIuK JIAHHBIX BKJIFOYAET 3JIEKTPOMATrHUTHBIN

TEIEMETPUIECCKUN MTEPEIATUHK.

33. CkBaxuHHas CHCTEMa MO JHOOOMY W3 mm. 1-32, OTIIHYAIOMASACS TEM, YTO
BTOPOM CKB&KHHHBIA TPHOOP COJAEPIKUT KOHTPOJUIEP ¥ OHOTHOTEKY JAHHBIX IPHOOPA,
MIPH 3TOM KOHTPOJUIEP BBIMOJIHEH C BO3MOYKHOCTBIO: TOTyYEHHSI CUTHAIA OT TIEPBOTO
CKBOJKHHHOTO TIPUOOpPA TOCPEACTBOM COSAHHECHHS JUIA TEpeJavyd JaHHBIX B
HETTOCPEICTBEHHOW OJTM30CTH, 00OPaOOTKH CHTHANA JJIS WACHTH(UKAIMNA OJHOTO HITH
Ooyee CBOWCTB CHTHANA, MCTIONB30BAHHUA OJHOTO WM OOJee CBOMCTB I TIOWCKA B
OMOMTHOTEKE MAHHBIX MPUOOpPAa HAOOpA W3 OAHOTO HWIIM OOJiee TApPaMETPOB CBS3H, U

HACTPOWKH COCJMHECHHS [JIsI TEpPeAavyd MAaHHBIX B HETOCPEACTBEHHOW OIIM30CTH
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COTJIACHO OJHOMY HITH OOJiee mapaMeTpaM CBSA3H.

34. CkBaKHMHHAsA CHCTEMA IO 1. 33, OTIMYAIOIIASICA TEM, YTO OJHO HIIH Oojee

CBOMCTB CHT'HAJIa BKJIFOYAIOT HacTOTy CHUTHAJIA.

35. CkBakpHHASA cucTeMa IO 1. 33 WM 1. 34, OTIHYAomascsa TEM, YTO OJHO HITH

00Jjiee CBOMCTB CUTHAJIA BKIIOYAIOT WACHTU(UKATOP CUTHANA.

36. CkBaXMHHAs cHcTeMa MO JoOoMy W3 min. 33-35, oTnuyarmascs TEM, 4TO
BTOPOM CKBOXWHHBIM TPHOOP BBINIOJHEH C BO3MOXKHOCTHIO TPHEMA MAaHHBIX OT
MEPBOTO CKBAKUHHOTO TIPHOOpA MO COEAMHEHUIO JJi TIEPEelayd JAHHBIX B
HETOCPEACTBEHHOM OJIM30CTH WM TMEPEIAvH IMOJTHAOOPA MPHUHATHIX JAHHBIX B TPETHH
CKBOXUHHBIA TPUOOP TOCPEICTBOM KaHajda OECIMPOBOJHON TEpEeIavyH JaHHBIX Ha

KOPOTKHE PACCTOSHUS.

37.  CxBaXHHHASA CUCTEMA IO 1. 36, OTIHYAOIIASCS TEM, YTO YKa3aHHBIN TI0HA00D

YCTaHOBJICH B OMOIHMOTEKE TAHHBIX MPUOOPA.

38. CkBakuHHas cHCTEMa MO JHOOOMY W3 mm. 1-37, OTIHYAKOMASACAd TEM, YTO

MEPBBIA CKBAKUHHBINA IPHOOP COACPKUT CHCTEMY YIIPABIISIEMOTO POTOPHOTO Oy PEHHSI.

39. CkBaxkuHHas cucTeMa Mo JOOOMy W3 mm. 1-38, oTIHYarOmascs TeM, YTO
COCTMHEHWE I TEpeJavydl JAHHBIX B HETOCPEACTBEHHOM OJIM30CTH OOECIICYHBACT

ABYHAIIPABJICHHYIO CBA3b AJIA NEPCAaYN JaHHBIX.

40. CxBakWHHAsA cHUCTeMa MO JoOomMy W3 T 1-39, oTnMyarmascs TeM, YTO
COCIMHEHWE /i1 TIEPEelayd JaHHBIX Ha KOPOTKHE PACCTOSHHA O00ECIeYHBAET

ABYHAIIPABJIICHHYIO CBA3b AJIA NEPCAavn JaHHbIX.

41. CxBakuHHaAs cucTeMa TO moOomy w3 T 1-40, OTIMYAOMAsCS TeM, YTO
TPETUH CKBOKUHHBIA MIPUOOP COACPIKHUT TEIEMETPUIECCKHIA MIPUEMHHK, BBITIOTHEHHBIH

€ BO3MOYXHOCTBIO IMPpHUEMaA TCICMCTPHUICCKUX CUTHAJIOB U3 HA3CMHOTO 060pyz[013aHI/1>1.

42. CxBakWHHaAs cUCTeMa MO JoOomMy W3 T 1-41, oTnHYamascs TeM, YTO

BTOPOH CKBXKHHHBIN MPHUOOP COAEPIKUT TEIIEMETPUIECCKUH TIPUEMHHK, BHITIOTHEHHBIH
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C BO3MOJXHOCTBIO TIpUCMaA TCICMCTPHICCKHUX CUTHAJIOB U3 HA3CMHOT'O O6OPYI[OB21HI/I$I.

43. CxBaxkuHHAsg cuctema 1o 1. 41 wimm 1. 42, OTIHYAOmAscd TEM, YTO OJHWH H3
BTOPOTO CKB&KHHHOTO TPHOOPA M TPETHETO CKBAKHUHHOTO TPHOOpPA BHITIOTHEH C
BO3MOKHOCTBIO TIPHEMA HUCXOJAINMX TEIEMETPUUECKUX KOMAHA Uil TEPBOTO
CKBOKMHHOTO MPUOOPA, WACHTH(PUKALIMHA HUCXOIAIIHX TEIEMETPUICCKUX KOMAH/ KaK
MPEeIHA3HAYEHHBIX I TEPBOTO CKBAXHUHHOTO TIPHOOpPA W TIEPECBUIKA STHUX
HUCXOJAIMUX TEIEMETPUYECKUX KOMAHI B TEPBBIM CKBOKUHHBIA  MPHOOD

MOCPEACTBOM COETUHEHUS JIJIS TIEPEIaYH TAHHBIX B HETTOCPEICTBEHHON OJTU30CTH.

44.  YcTpoWCTBO, HMEMOINEe JHOOOW HOBBIM M TMATEHTOCHOCOOHBIM NPH3HAK,
KOMOWHAIIMIO TIPU3HAKOB WIIM MOJKOMOWHALIMIO TPHU3HAKOB, KaK OIMCAHO B JAHHOM

JOKYMEHTE.

45.  CmocoObl, oOmamaronie TOOBIMH HOBBIMH W H300pPETATENbCKHMHU 3TallaMH,
JEUCTBUAMHU, KOMOHUHALIMSIMH JTAIOB M/HIIH JEHCTBHM HIIH ITOAKOMOHHALIMEH STAroB

W/WTU TEWCTBHM, KaK OMMMCAHO B TAHHOM JIOKyMEHTE.



10

15

20

25

WO 2015/192226 PCT/CA2015/050421

®opmyJia u300peTeHust

1. CKBa)XMHHAsI CUCTEMA, COJEp:Kallas MEPBBIM, BTOPOU U TPETUH CKBA’KUHHBIE

MPHOOPHI,

MPUYEM TIEPBBIM CKBOKUHHBIM TPHOOP OOMEHUBAETCS JAHHBIMH C TPETHUM

CKBRKMHHBIM MPUOOPOM MOCPEACTBOM BTOPOTO CKBKUHHOTO MPHOOPA,

MIPH 3TOM TEPBBIM CKBAXHUHHBIN MPHOOP OOMEHUBAETCS JAHHBIMH CO BTOPBIM
CKBKMHHBIM TPHOOPOM TOCPEACTBOM COEIWHEHHS /I TEpPeJavyd JaHHBIX B
HEMOCPEICTBEHHOW OJM30CTH, MPH 3TOM COEAMHEHHE JUId NepeJavd JaHHBIX B
HETIOCPEACTBEHHON ONM30CTH BKJIFOYAET OECIIPOBOJHOE COSITMHEHUE MAJIOTO Pajnyca
NCUCTBUS, W BTOPOM CKBOKUHHBIM NPUOOP OOMEHHMBAETCS JAHHBIMH C TPETHHM
CKBOKMHHBIM MPHOOPOM TMOCPENCTBOM KaHajda OeCHpOBOAHOM NepemadyH JaHHBIX Ha
KOPOTKHE PACCTOSHHSA, HMEIOLIETO PaguyC NEHCTBUA, KOTOPBIM Oombime panmyca

JEUCTBUA COCTUHEHHUS IS nepeaavyn JaHHbIX B HCHOCpCHCTBCHHOfI 6JII/I30CTI/I; H

MIEPBBIA U BTOPOH CKBAKHHHBIE MMPHUOOPHI PACTIONIOKEHBI B COCETHUX CEKIHAX

OYpHIIbHOM KOJIOHHBI.

2. CKBaKMHHASI CHCTEMA TI0 M. 1, OTIIMYAIOMIAACS TEM, YTO KaXKJIbIH U3 MEPBOTO U
BTOPOTO CKBOKHHHBIX MPUOOPOB UMeeT (HopM-(aKkTOp MEPEBOTHUKA, COETHHEHHOTO

MOCTIETOBATEIFHO C OYPUITBHONU KOJIOHHOW CMEYKHO JPYT C APYTOM.

3. CkBa)KMHHASI CHUCTEMA IO II. 2, OTIHYAIOINASICI TEM, YTO COCJHHEHHE A
Mepesayd JaHHBIX B HEMOCPEACTBEHHOW ONH30CTH BKIIIOYAET COCAUHEHHE IS
nepegadyv  JAHHBIX MEXAY HWHAYKTHBHOM NETIEHM WIM KaTyIIKOM B MEPBOM
CKBKHHHOM TPHOOPE M WHAYKTUBHOM METIEH WM KATYIIKOH BTOPOTO CKBAKUHHOTO

mpudopa.

4. CkBaXMHHAs cHCTEMA MO M. 3, OTIMYAKOLIASCSH TEM, YTO WHIYKTUBHAsA NETIA
WIA KaTyIlka TEPBOTO CKBAXWHHOTO NPUOOPA TPOXOAUT BOKPYT OTBEPCTHA
OypWJIPHOW KOJIOHHBI M HWHAYKTHBHASA TIETIA WM KATYIIKa BTOPOTO CKBAKHHHOTO

MpUOOpa MPOXOIUT BOKPYT OTBEPCTHA OYPHIIBHOM KOJTOHHBI.
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5. CKBaKMHHAS CHCTEMA TIO T1. 3 WM M. 4, OTIMYA0IIASACA TEM, YTO UHAYKTUBHAS
MeTIs WM KAaTyloika TEPBOTO W BTOPOTO CKBAKHHHBIX TPHOOPOB OTICIICHBI

paccTossHHEM, KOTOPOe He mpeBbimaet 2 ¢yra (mpuommsutensHo 60 cMm).

6. CKkBaXMHHAsT CHUCTEMAa MO JIFOOOMY W3 WM. 2-5, OTIWYArOMIAsICS TEM, YTO
MEPEBOTHUK BTOPOTO CKBAKHHHOTO MPUOOPA CONEPKUT MIEPBOE COETUHEHHE HA OTHOM
KOHIIE M BTOPO€ COECIMHEHHE HA JIPYTOM KOHLE, IIPU 3TOM BTOPOM CKBAKUHHBIM
npuOOp COAEP)KUT TEPBBIM HMHTEPPEHC NAHHBIX PAJOM C TEPBBIM COCAMHEHUEM H
BTOPOM HWHTEp(pENC AaHHBIX PSAOM CO BTOPBIM COEOUHEHHUEM, TMPUYEM BTOPOU
CKBQXKHUHHBIM NPHOOP BBHINMOIHEH C BO3MOYKHOCTBIO CBA3H C TIEPBBIM CKBAYKUHHBIM
MpUOOPOM TOCPEACTBOM MEPBOr0 HMHTEp(deiica MaHHBIX WM BTOPOro HHTEpdeiica

JaHHBIX.

7. CkBaXMHHAs cCHUCTEMA MO T. 6, OTIMYAIOUIASCA TEM, YTO BTOPON CKBAYKUHHBIHA
NPHOOP MOKET OBITh BBIMONHEH C BO3MOYKHOCTBIO CBSI3H C TIEPBBIM CKBKHHHBIM
mpUOOPOM TOCPEACTBOM TEPBOTO HHTEpPQEica MAHHBIX W C JAPYTHM CKBAKHHHBIM

MPUOOPOM MOCPEICTBOM BTOPOTO HHTEP(derca JaHHBIX.

8. CkBaKMHHAsI CHUCTEMA MO M. 6 WM M. 7, OTIHYAIOINAACS TEM, YTO TIEPBOE
COCTMHEHUE TPEACTABISIET COOOW HHIMIEIHbHOE COCIHHEHHE W BTOPOEC COCTUHCHHE

MPeACTaBIIAeT COO0M My(PTOBOE COECTUHEHUE.

9. CkBaXWHHAS CHUCTEMa TO JIOOOMY HW3 TI. 6—8, OTIWYArOmasIcs TEM, YTO
KOKIbI W3 TIEPBOTO M BTOPOTO HHTEP(EHCOB MAHHBIX COJJCPIKHUT HHIYKTHBHYIO

METIIO UM KAaTYIIKY.

10. CkBa)kpHHAsT cHCTeMa MmO II. 1, OTIHYArOIAsICI TEM, YTO COCJHHEHHE I
TepeIavd JAHHBIX B HEMTOCPEACTBEHHOM OJTU30CTH BKITFOUAET ONITHYECKOE COCTHHEHUE

JUTS TIEpeiavu JaHHBIX.

11. CkBa)kHHHASA cUCTEMA IO II. 1, OTIHYAOINASCI TEM, YTO COCJHHECHHE A
nepeJavyd JAaHHBIX B HEMOCPEACTBEHHOW ONHM30CTH BKIIOYAET COEAMHEHHE IS
Nepejayv  JAaHHBIX MEXAY HWHAYKTHBHOM TIETIEM WM KaTyIIKOM B TEPBOM

CKBOXHHHOM TPHOOPE M WHAYKTUBHOM METIEH WM KATYIIKOH BTOPOTO CKBAKUHHOTO
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pudopa.

12.  CkBaxxuHHas cuctema 1o 1. 11, oTnuyaromascs TeM, YTO MEPBbIN CKBAKHUHHBIHN
mpubop umeer Gopm-paKkTOp 30HIA, TMOMIECPKHBAEMOTO B OTBEPCTHH OYPHIIBHOW
KOJIOHHBI, W BTOPOM CKBAXHHHBIA TpHOOP uMeeT (PopM-PakTop TEPEBOIHUKA,

COEMHEHHOTO TOCIE0BATENBHO C OYPHUIbHON KOJOHHOM.

13.  CkBakuHHas cucTema 1o 1. 12, OTIUYAOIMAACS TEM, YTO UHAYKTHUBHASA METIIA
WJTH KaTyIIKA MePBOTO CKBAXKHHHOTO MPUOOPA MPOXOTUT BOKPYT OKPYKHOCTH 30HIA U
WHAYKTHUBHAS TETIIA WM KaTyIIKa BTOPOTO CKBAKHHHOTO TPHOOPA MPOXOIUT BOKPYT

OTBEPCTHUS OYPUITHHONU KOJIOHHBI.

14. CkBaxMHHAs cCUCTEMA IO JTF0OOMY |3 Timl. 11-13, oTIHYaroImascs TeM, 4To 30H/

OTIYIIIEH B CEKIMIO OyPHUITBHON KOJIOHHBI, KOTOPAsi COSTHHEHA C TIEPEBOIHHKOM.

15. CxkBaxunHas cucteMma no 1. 11, oTauvaromascs TeM, YT0 BTOPOM CKBa’KMHHBIN
npuoop wumeeT (popMm-pakTop 30HIA, TMOMACPKHUBACMOTO B OTBEPCTHH OYPHIBHOM
KOJIOHHBI, W TICPBBIA CKBOKHHHBIA TPUOOP HuMeeT (opM-(paKTOp NEePEeBOTHUKA,

COETUHEHHOTO TOCJIEIOBATENHHO C OyPHUIBHON KOJIOHHOH.

16.  CkBaxuHHasg cHcTeMa 1O M. 15, OTIHMYAIOIMAACS TEM, YTO MHIAYKTHBHAS TETIIA
WJTH KaTyIIKa BTOPOTO CKBAKHHHOTO MTPHOOPA TIPOXOAUT BOKPYT OKPYKHOCTH 30HIA U
WHAYKTHBHAS TIETIIA WM KaTyIIKa TIEPBOTO CKBAKHHHOTO MPUOOPA MPOXOIHUT BOKPYT

OTBEPCTHSA OYPUITHBHOMU KOJIOHHBI.

17. CkBakuHHAsI cucTeMa 1Mo JroOomy w3 mim. 11-16, oTIMYaromascs TEM, YTO
WHAYKTUBHAS TIETJIA WM KaTyIKa BTOPOTO CKB&KHHHOTO TPHOOPAa BBIPOBHEHA B
MPOJOJBHOM HAMPABICHHH C WHAYKTHBHOM NETIEWM WIM KAaTyIDKOW MEPBOro

CKBXHUHHOTO TIpuOOpa B mpenenax 1 ¢yra (mpudbmmsurensHo 30 cm).

18.  CkBaxuHHas cucTemMa 1o moodomy u3 . 11-17, oTnuyaromascs TeM, 4TO 30H/T

OTIyIIECH B CEKITUIO OYPUIIHBHOM KOJIOHHBI, KOTOPAsi COEAUHEHA C TIEPEBOTHHKOM.

19. CkBaXMHHAsI cCUCTEMA 10 . 18, OTIWYArOMIasIcsi TEM, YTO CEKIUS OypHIIbHOU

KOJIOHHBI UMEET MTMHY 3 (yTa (MPUOTU3UTEFHO | METP) WITH MEHEE.
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20. CkBaXMHHAsI cCUCTEMA TI0 T1. 18, OTIWYAromIascsi TEM, YTO CEKIUS OypHIIbHOU

KOJIOHHBI UMEET JTMHY 6 GyTOB (MpHOMH3UTETHHO 2 METPA) HITK MEHEE.

21. CxBaxuHHas cucteMa mo m. 18, oTmWyaromascs TeM, 4TO CEKIus OYyPHIIbHOU

KOJIOHHBI UMeeT JuHY 10 ¢yToB (MPUOTU3UTENFHO 3 METPA) UITH MEHEE.

22.  CxBakMHHas CHCTEMA IO JTFOOOMY U3 mt. 12-21, OTIUYaromascs TeM, YTO 30HT
MOJAEPKUBACTCA B OTBEPCTHH MEXKY INEPBBIM M BTOPBIM CHANAECPAMH, KaKIbIA W3
KOTOPBIX TOJJCPKHUBACTCS COOTBETCTBYIOIIEH MNOCAAOYHOM IUIOIIAJKOM B CEKLUHU

OypPHUIIBHON KOJIOHHBI.

23. CkBakMHHAasI cUCTEMA MO M. 22, OTIMYAKOIMAACA TEM, 4YTO COJEPKHUT
JAUCTAHITMOHUPYIOIUE JIEMEHTHI MEKAY OJHHM HJIH OOOMMH W3 IEPBOTO M BTOPOTO
CaWIEpOB M COOTBETCTBYIOUIMMH TOCAJOYHBIMU  IUIOINAJKAMH, TIPU ITOM
JUCTAHUUOHUPYIOIIME 3JIEMEHTHI SBILAKOTCS IOJABWKHBIMU Il KOPPEKTHPOBKH

0CCBOI'0 MOJIOKCHHUA 30HAd OTHOCHUTCIIbHO NIEPCBOAHHUKA.

24. CkBakWHHAg CHCTEMA IO M. 22 WM I. 23, OTIHYAIOMIAACSA TEM, YTO 30H]

BBICTYITACT B OCCBOM HAIIPaBJICHHU U3 CCKIIUU 6ypHHBHOfI KOJIOHHBI B IICPCBOJHHUK.

25.  CkBaxuHHasg cHCTeMa MO M. 24, OTAUYAIOINAACS TE€M, YTO MO MEHBINEH MeEpe
KOHEI 30H/1a, KOTOPBIN BHICTYNAET B MEPEBOJIHUK, SBIISICTCA MOABHKHBIM M CMEIICH B

HarpaBJICHHUU MCPCBOJIHHUKA.

26.  CxBaKMHHAs CHCTEMA IO JIFOOOMY W3 M. 1-25, OTIHYAIOIAsCsS TEM, YTO KaHAIl
OeCTIPOBOIHOM MEPETaur TAHHBIX Ha KOPOTKHE PACCTOSTHUS COJCPIKHUT NEPEIATIHK BO
BTOPOM CKBKHHHOM TIPUOOPE, TMOJKITIOYCHHOM I TPHIOKEHUS HANPSKCHHS C
MPOTUBOMOJIOKHBIX CTOPOH TMEPBOM YacTH B BHIE JJEKTPOH3OISALMOHHOTO
MPOMEXKYTKA, KOTOpas OTACISIET JJICKTPOIPOBOIHBIC YACTH OYyPHIBHOW KOJOHHBI

BbIIIC U HUYKE 110 CTBOJTY CKBAKUHBI OT HepBOfI YaCTHU B BUAC TPOMCIKYTKaA.

27.  CKBaXHHHAs CHCTEMA MO M. 26, OTIUYAIOIIAACS TEM, YTO TPETHI CKBAKUHHBIN
MPUOOP COAEPKUT BTOPYIO YacTh B BHJE DSIIEKTPOU3OIAIMOHHOTO TPOMEKYTKA,

KOTOpast OT/ACIIAET JJIEKTPOIPOBOAHBIE YACTH OYPHIBHON KOJIOHHBI BBITIE W HUKE IO
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CTBOJly CKB@KMHBI OT BTOPOM 4YacTH B BHJE MNPOMEXKYTKA, W NPU 3TOM TPETHHU
CKBKMHHBIN TIPUOOP COAECPIKHUT TEIEMETPHUUECKHUNA MMPUEMHUK JUIS CBSI3H HA KOPOTKHE
PacCTOSTHHA, IOAKIIOYEHHBIM JUI1 KOHTPOJSA HANPSHKECHUM HA IMPOTHBOIOJIOMKHBIX

CTOPOHAX BTOPOU YaCTH B BHJIE MPOMEXKY TKA.

28.  CxBakuMHHAs CHCTEMA TTO JFOOOMY M3 M. 1-25, OTIHYAIOIAsICS TEM, YTO KaHAJ
OECTIpOBOTHOM Tepedavyn JAaHHBIX HAa KOPOTKHE PACCTOSIHHUS BKIFOYAECT MPOTOKOJ

PaguoOYacCTOTHOM NEPEAAYH TAHHBIX.

29. CkBaxXMHHAs cHUCTEMA MO JHOOOMY M3 mm. 1-28, OoTiIHYaromascs TeM, 4To
TPETUH CKBAXUHHBIA TMPHOOP COMEPKUT TENEMETPUUYECKHM NepeaaTdIuK JaHHBIX,
BBIIIOJIHEHHBIM € BO3MOXKHOCTBIO IIEPENAYM JAHHBIX, IPHHATBIX OT IEPBOIO
CKBKHHHOTO TPHUOOpPA, MOCPEICTBOM BTOPOTO CKBAXHHHOTO TPHOOpPAa B HA3EMHOE

000py TOBaHHE.

30. CkBaxuHHas cuUcTeMa MO M. 29, OTIMYAKOIAACA TEM, UTO TEJIEMETPUUECKHUI

NepeJaTIYUK JAHHBIX COAEPKUT FIEKTPOMATHUTHBIN TEJIEMETPUUECKUN NIEpeaaTIUK.

31. CkBaxkuHHag cuctemMa 1o n. 29 mwm n. 30, OoTIHYAOIIAsCI TEM, YTO
TEIEMETPUYECCKUI nepeIaTInuK JIAHHBIX BKJTIOYAET 3JIEKTPOMATrHUTHBIN

TEIEMETPUIECCKUN MEPEIATUHUK.

32.  CkBaxuHHaAs cucTeMa To Jmobomy w3 mm. 1-31, OTIHYAKOMAsCS TEM, YTO
BTOPOH CKBAKMHHBIM MMPUOOP COMEP’KUT KOHTPOJUIEP ¥ OMOIIMOTEKY JAHHBIX MPHOOPA,
MIPH 3TOM KOHTPOJUIEP BBIMOJIHEH ¢ BO3MOKHOCTBIO: TOTyYECHHSI CUTHAIA OT TEPBOTO
CKBOKMHHOTO TPHOOpPA TOCPEACTBOM COCIMHECHHS U1 TepPeAadyd JaHHBIX B
HETTOCPECTBEHHOW OTU30CTH, 00OPaOOTKH CHUTHANIA JJIsl WACHTH(PUKAIMKA OJHOTO HITH
Ooyee CBOWCTB CHTHANA, MCTIONB30BAHHUSA OJHOTO WM OOJee CBOMCTB I TIOWCKA B
OMOMTHOTEKE MAHHBIX MPUOOpPAa HAOOpA W3 OAHOTO WM OOJiee MApPaMeTPOB CBS3H, U
HACTPOMKH COCIWHEHHWS [UIA TIEPeJavd JaHHBIX B HEIMOCPEACTBEHHOW OIM30CTH

COTJIACHO OJHOMY HITH OOJiee IapaMeTpaM CBS3H.

33. CkBaKHMHHAsA CHCTEMA IO M. 32, OTIHYAOINASICA TEM, YTO OJHO HIIH OoJjee

CBOMCTB CHUTHAJia BKIIOYAIOT HaCcTOTy CHUTHAJIA.
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34. CxkBakpHHAS cCHCTEMA 110 M. 32 WiH I1. 33, OTJIMYAIOMIASACSA TEM, YTO OTHO HIIH

OoJiee CBOMCTB CUTHAJIA BKIIIOYAIOT HICHTH(UKATOP CUTHAIIA.

35. CxkBaxuHHas cuctema mo modoomy u3 mm. 32-34, OTIUYAOMAsCS TEeM, YTO
BTOPOM CKBAXXWHHBIM TPHOOP BBINIOJHEH C BO3MOXKHOCTHIO TIPHEMA HAHHBIX OT
MEPBOTO CKBAKUHHOTO TIPHOOpa MO COCAMHEHHIO I TIEPEelayd JAHHBIX B
HETMTOCPEACTBEHHOW OM30CTH M TEepeJadyd MOAHAOOpPA MPHHATHIX JTAHHBIX B TPETUH
CKBOKHHHBIA TPUOOP TOCPEACTBOM KaHajla OECIPOBOJHOM TEpPeJayd JaHHBIX Ha

KOPOTKHE PACCTOSHHUA.

36. CkBaxuUHHAs CUCTEMA TIO T1. 35, OTIMYArOIIAsCS TEM, YTO YKa3aHHBIN TIOTHAOOP

YCTaHOBJICH B OMOJTMOTEKE TaHHBIX MPUOOPA.

37. CKBaXMHHAs CHUCTEMa TO JFOOOMY W3 mil. 1-36, OTIMYAOIMAsCSd TEM, 4TO

MIEPBBIN CKBAKHHHBIA MPUOOP COAEPIKUT CUCTEMY YIIPABIIIEMOTO POTOPHOTO OypeHHsI.

38. CkBakuHHas cucTeMa Mo oOoMy W3 mm. 1-37, OTNHYAKOIMAsACS TeM, YTO
COCIMHEHUE I TIEPEeJayd JAaHHBIX B HEMOCPEACTBEHHOM ONH30CTH 00ECIIeYHBAET

ABYHAaITPABJIICHHYIO CBA3b AJIA IEPEaavIn JaHHBIX.

39. CkBaXMHHAsI CHCTEMa MO JHOOOMY W3 mm. 1-38, OTIHYaAromascs TeM, YTO
COCMHEHWE I TIepelayd JAaHHBIX HAa KOPOTKHE PACCTOSHHUS OOCCIICYHBACT

ABYHAIIPABICHHYIO CBA3b IJIA NEPCIavYn JaHHBIX.

40.  CkBaxuHHAs cHcTeMa O JoOomy W3 mm. 1-39, oTaMyaromascs TeM, YTO
TPETUH CKBOKUHHBIA MPUOOP COACPIKHUT TEIEMETPUIECCKHNA MPUEMHHK, BBITIOTHEHHBIH

€ BO3MOXHOCTBIO TIpUCMaA TCICMCTPHYCCKHUX CHUTHAJIOB U3 HA3CMHOT'O O60pyI[OBaHI/I$I.

41. CxBakuHHaAsg cUcTeMa MO JoOomy w3 T 1-40, OTIMYAOMAsCsS TeM, YTO
BTOPOH CKBXHHHBIN NPHOOP COAEPIKUT TEIEMETPUICCKUI TIPUEMHHK, BBITIOTHEHHBIH

€ BO3MOYXHOCTBIO IMPHUEMaA TCICMCTPHUICCKUX CUTHAJIOB U3 HA3CMHOTO O60pyI[OBaHI/I$I.

42.  CxsaxunHasg cuctema 1o 1. 40 wim 1. 41, oTIHYaromascsd TeM, 4YTO OJHWH H3
BTOPOTO CKBAKWHHOTO TPHOOpPA W TPETHEr0 CKBAKWHHOTO TMPHUOOPA BBIIONHEH C

BO3MOKHOCTBbIO TIpPHUCMaA HHCXOAAIMUX TCICMCTPHYICCKUX KOMaHA i1 TICPBOTrO
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CKBXHHHOTO TPHOOPA, WACHTU(UKAIWMH HUCXOJAINX TEIEMETPHUECKAX KOMAH/ KaK
NMPEJHA3HAYEHHBIX JUIA TEPBOTO CKBAKHHHOTO TIPHOOPA W TEPECBUIKHM ITHX
HUCXOJAIUX TEIEMETPUUECKUX KOMAHI B TEPBBIA CKBOKHHHBIA  MPHOOD

MOCPECTBOM COSTUHEHHUS JIJIs TIEPEIaYH TAHHBIX B HETTOCPEICTBEHHOHN OJTU30CTH.
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