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Hacrosiiee n300peTeHre OTHOCHUTCS K IPEIOXPAHUTEIIFHOMY MEXaHU3MY, TAKOMY Kak KJiamaH, MyQTa, ma-
Kep WM 3ariyliKa JUIs CKBAXXHHBL, IPU 3TOM CKBaXXHHA COACPIKUT MPEIOXPAHUTEIBHBII MEXaHU3M; a TaAKXKe K
crioco0aM UIs MTOBBIMIEHUS 0€30IaCHOCTH CKBa)KHH; B YaCTHOCTH, HO MCKITIOUYUTEIHHO, ITOJABOJHBIX YTIIEBOJIO-
POIHBIX CKBaXKHH.

B nocnenane ronbl HeGTh W ra3 MOOBIBAIH U3 MOJABOJHBIX CKBAKUH C OYCHD OOJBIION TITyOWHON TOpsaKa
1 xM. CymiecTByeT MHOKECTBO TEXHUUIECKUX TPYIHOCTEH MpU OypeHnH, obecriedeHrr 6€30MacHOCTH, JOObIYe U
JMKBUIAINHN CKBKUH HA TaKUX TIIyOHWHAX.

W3BecTHO, 9TO B Ciydae HapyHICHHS IEJIOCTHOCTH CKBa)KWHBI, CHCTEMBI YIIPABICHHUS YCTPOMCTBA YCThA
CKBa)XHMHBI TIEPEKPHIBAIOT CKBAKUHY IS IPEAOTBPAIIICHUS OIIACHOTO BBIOpOCA WU 3HAYUTEIBHON MOTEPHU yIiie-
BOJIOPO/IOB M3 CKBaXKMHEIL. [IpoTnBOBEIOpOCOBEIE TpeBeHTOpH (BOP) pacnornaratorcs B BepXHel 4acTH ITOABOI-
HBIX CKB2)KHH, BO3JIC MOPCKOTO JIHA H MOTYT aKTHBHPOBATHCS M3 KOMHATHI YIPABJICHUS C TEM, YTOOBI MEPEKPHITh
CKBa)XXVMHY, WJIM OHH MOTYT OBITh BBIIOJHEHBI TAKUM O0pa3oM, YTOOBI JIETCKTHPOBATh BHIOPOC M MEPEKPHIBATH
CKBa)XMHY aBTOMAaTHUYECKU. B ciydae eciu 3TO He MoNTyyaeTcs, JUCTAHIIMOHHO yrpaBiseMbie ammapatsl (ROV)
MOTYT HEIOCPEACTBEHHO aKTHBHPOBaTh BOP BO311e MOPCKOTO JHA C TEM, YTOOBI IIEPEKPHITh CKBAXKHHY.

B ocBoenHoii ckBaxkuae BMecTo BOP B BepxHeil yacTh CKBaXXKMHBI TIpelycMOTpeHa (oHTanHas "enka", a B
"3a00e" CKBaXMHBI, KaKk MPaBUII0, J00ABISIETCS TIOBOIHBIN TpeJoXpaHnuTeNbHbIN Kianad (SSV). SSV, kak mpa-
BWJIO, aKTHBHUPYETCS JJIS 3aKPBITHS U TIEPEKPHIBAHIS CKBRKUHBI B TOM CIIydae, €CIIM OHA TepSET CBA3b C YIpaB-
nsronieit miaTgopmMoit, 6ypoBoii TIaTGOPMON WIH CYTHOM.

HecmoTps Ha 3TH W3BECTHBIE 3aIIUTHBIE MEPHI, aBApUHU O CHX IOP MPOUCXOIAT, M HEJABHUM IPUMEPOM
SIBIIIETCSL KaTaCTPOPUUECKHIA BRIOPOC M3 TaKOHM MOJBOJTHON CKBXKHHBI B MEKCHKAHCKOM 3JIUBE, YTO TOCITYXKH-
JIO IPHYUHOHN OOJBIIOrO B3phIBA, MOBJICKIIETO 32 COOOW THOEINb JII0ACH, MOTEPI0 OYPOBOM MIAT(HOPMBI, 8 TAKKE
3HAYUTEIBHYIO U MPOJODKUTEIFHYI0 YTeUKy He()TH B MEKCHKaHCKOM 3aJTUBE, YTPOKAFOIIYIO )KUBOU MPHUPOJIC U
CYIOXOJCTBY.

XOTsI ¥ MPUCYTCTBYIOT CIICIIU(PHYCCKUE MPUYUHBI KaTacTPO(MbI, B HACTOSAIIEE BPEMsI MOTYT OBITh PacCMOT-
PEHBI HEKOTOPBIC acIeKThl: CUCTeMa aBapuitHoro pasweauHeHus (EDS), ynpapisemas ¢ OypoBOW IUIATQOPMEL,
HE BBIMOJHIJIA 3aKYHOPKY W OTCOSAMHEHHE CyTHA OT CKBaXHHBI, cHcTeMa skopsa-mepTBsika/AMF cuctema nHe
3aKyIMOpHIa CKBAXHHY; MOCIEAYIONEe BMEIIaTeIbCTBO AUCTAHIIMOHHO ympasisiemoro anmapara (ROV) taxoke
HE CMOTJIO 00ECIIeUNTh aKTHBHPOBAHHUE MPEIOXPAHUTEIHHBIX MexaHm3MoB Ha BOP. OueBnaHo, 94TO CTaHmapT-
HBIE CHCTEMBI, C(hOKyCHPOBAaHHBIE NMPEUMYIICCTBEHHO Ha IPOTHUBOBEIOPOCHBIX IIPEBEHTOpaX, HE aKTHBHPOBA-
JIMCh BO BpeMsI BBIOpOCa, a Takke HE CMOTIIM OCTAaHOBHTH ITOTOK HETH B MOpE IIOCJIE TOTO, Kak OblIa yTpaueHa
CBSI3b YIIPABJICHUS ¢ OypOoBO# TIIaTHOPMOH.

Takum 00pa3oM, CymecTByeT HEOOXOJUMOCTh TOBBIMICHHS 0€30MAaCHOCTH HE(TIHBIX CKBaXXHH, OCOOCHHO
PACTIOJIOKEHHBIX B TITyOOKOBOJIHBIX 00TACTSX.

B ycnoBusx, KOria CymecTBYeT TPYAHOCTh B MOMICPKAHUU CBS3HM U YIPABICHUUA WHCTPYMEHTAMH 332005
CKBa)XXHMHBI (MHCTPYMEHTAMH, HAXOJSAIIMMUCS B CKBaXXHHE), OCOOCHHO B YCIOBHUSAX IOTEPH CBSI3U, MOXKET pac-
CMaTPUBATHCs 00ECIICUCHHE TOMOIHUTEIFHOTO OCTaHABIIUBAIOIIET0 MexaHu3Ma ¢ BOP, pacmonoxeHHBIM BO3Ie
Mopckoro qHa. OHaKo N300peTaTeNl HaCTOSIIEro H300pEeTEeHNs 3aMETHIIH, YTO J0OaBIeHHEe OOJIBIIETO KoJInye-
CTBa 00OPYHOBAHUS B 3TOM TOUKe OyIeT Ype3BBIYAWHO TPYIHO OCYIIECTBHMO, IIOCKOJIBKY 3TO YBEIHUHT pa3sMep
W BBICOTY KOMITOHEHTOB, IOMEIIAEMBIX B JaHHOW TOYKE, KOTOpHIE Ha OypoBBIX IUatdopmax OymeT TpyIdHO
BMeIIaTh HEMOCPEICTBEHHO Iiepes ycTaHOBKoi. Kpome Toro, HecMOTpst Ha TO, 4TO 3TO M00ABUT AOTOIHHUTEINb-
HYIO TIPEJOXPAaHUTEIBHYIO MEpY, IPEUMYIIECTBEHHO 3TO MPEICTABIACT COOOU Ty K€ KOHICIIIHIO, YTO M B CY-
MIECTBYIOUINX aBAPHHMHBIX CHUCTeMaX. /IeHCTBUTENFHO, YBEIIMYEHHE CIIOKHOCTH CHCTEM YIPABICHUS IS ITOA-
JICPKUBAHUS JTaHHBIX JOMOJHUTEIBHBIX JIEMEHTOB MOTCHIIMATBHO MOXET HAHECTH Pa3pyUIUTEIbHBIA yaap Mo
HAJIC)KHOCTH BCCH CHCTEMBI, @ HE TIOBBICHTh 00CCIICUCHHBIN YPOBCHb OC30MACHOCTH.

B ciiyuae no0aBneHHs JOMONHUTEIBHBIX CTAHIAPTHBIX MEXAaHH3MOB YIPABJICHHUS U YCTPOWMCTB, TAKUX
KaK KJIallaH, WIH JaTYNKOB 32005 CKBa)KUHBI, aBTOPHI HACTOSIIETO N300PSTCHUS TAK)KE OTMETHIIN OTPaHUUYCHHS,
MOCKOJIEKY B CIIydae BBIOpOCa CIOCOOHOCTh (DYHKIIMOHUPOBAHUS NAHHBIX YCTPOWCTB MOXKET OBITh yTpadycHa
BCJICJICTBHE HECMOCOOHOCTH M3MCHCHHS NABJICHUSA C TEM, YTOOBI YIPABIATH YCTPOWCTBAMH, MPUBOINMBIMH B
JeHCTBHE TAaBICHUEM, MIIM BCJICACTBUE IIOTEPH YIPABIAIOMINX JIHHUI.

Takum oOpazom, U KBaTH(PHUINPOBAHHOTO CIIEIHAINCTAa HEIMPOCTO pa3padoTaTh IOIOIHUTEIHHYIO aBa-
PHUIHYIO CHCTEMY, KOTOpas MOKET Ha MPAKTHKE 00eCTIeUYNTh JOTIOHATENFHYIO0 0€301MacHOCTh Hapsay ¢ aBapuii-
HBIMH CHCTEMaMHU, YK€ IPeAyCMOTPEHHBIMHU B HE(TSIHBIX CKBaXKHHAX.

Lenpio HaCTOAIIETO M300PETEHUS SIBIISIETCSI yMEHBIIEHHE HEIOCTATKOB, M3BECTHBIX U3 YPOBHS TEXHHUKH, a
TaKXKe MPEIIOYTUTEIFHO MOBHIIICHHE 0€30MTaCHOCTH CKBaXKHH.

CornacHo IEpBOMY aCIEKTy HACTOSIIETO U300PETCHHS MPEAOCTABICHA CKBAKUHA, COMIEpIKAIas MAaKEPHOE
YCTPOWCTBO U JATYHK JJIS JCTCKTUPOBAHMS TTApaMeTpa B CKBAXKHUHE, TIPU 3TOM IMAKEPHOE YCTPOHCTBO COMEPIKHUT
MaKep ¥ MEXaHU3M aKTHUBAIMH, TPU 3TOM MEXaHU3M aKTHBAIMU COJCPIKUT PACHIMPHUTCIBHBIA MEXaHW3M IS
pacCIIUpeHus makepa u OCCIPOBOJIHON MPUEMHUK, MPUCIIOCOOICHHBIA IS MpreMa OSCIpPOBOHOTO YIPABIISIO-
IIETO CUTHAJA, OTIPABICHHOTO B OTBET HA MapaMeTp, JCTEKTUPOBAHHEIN JaTYMKOM, U TIPU 3TOM OECIIPOBOIHON
MPUEMHUK MPUCIIOCOOIICH YIS YIIPABICHHUS MEXaHU3MOM aKTUBAIIHU;

IIPH ATOM TIAKEPHOE YCTPOUCTBO MPEAYCMOTPEHO B 3200€ CKBAKUHBI B JIIOOOM H3 CIIEIYIOIINX MECT:

B 3aKOJIOHHOM KOJIBIIEBOM IIPOCTPAHCTBE MEXKIY ABYMS Pa3IHMIHBIMU 00CATHBIMH KOJIOHHAMH H
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MEX1y KOJIOHHOH M TIaCTOM.

B eme onHOM BapuaHTe M300peTEHHsI MAKEPHOE YCTPOUCTBO MPEAYCMOTPEHO B 3a00€ CKBaXKMHBI B 3aKO-
JIOHHOM KOJIBIICBOM IPOCTPAHCTBE MEXKIY IBYMS pPa3IUUHBIMU 00CaJHBIMHI KOJIOHHAMHU.

B eme omHOM BapuaHTe M300peTEeHHS MPUEMHHIK MIPEICTABIISIET cOO0H MpreMoTepeaTImK.

B eme omHOM BapmaHTe M300peTEHNS MPUEMHNK WM IPUEMOIIEpENaTINK IpeAcTaBisieT coboil aKycTiye-
CKMH TPUEMHHK T TPUEMOIIEPEIaTINK COOTBETCTBEHHO, a CHT'HAJI TPEACTABISET COOOW aKyCTHICCKHIA CHUT-
HaJL

B eme oxHoM BapuaHTe M300peTeHNs MPHEMHUK W TPHUEMOIIEPeAaTIHK MPEACTABIACT cO0O0M AIeKTpo-
MarHUTHBIM MPUEMHUK WM MPUEMOIIEPEaTINK COOTBETCTBECHHO, & CHI'HAJI IPEICTaBIIsieT co0Ol aieKTpomar-
HUTHBIA CUTHAJL.

B eme onHOM BapuaHTe N300pETEHUS CKBR)KMHA BBITIOJIHEHA C BO3MOXKHOCTBIO TIOJTyYEHHUSI HHPOpMAIHH,
MPEIOCTaBIISIEMOH JaTINKOM, OECIIPOBOIAHBIM ITyTEM.

B eme oqHOoM BapnaHTe M300peTEHMS TAKEP BHITIOJIHEH C BO3MOKHOCTBIO PACIIMPEHUS TIPH SKCILTyaTalluH
MIOCPE/ICTBOM CHKaTHS.

B eme ogroM BapuaHTe N300peTEHNS MaKep BBHIITOTHEH ¢ BOZMOKHOCTBIO PACIIMPEHUS IPH HKCIUTYaTaIliH
TIOCPEJICTBOM HAITOTHEHHUS.

B eme ogroM BapmaHTe NW300peTEHNS CKBaXKHHA JOTIOTHUTENFHO COEPKUT MEXaHNU3M ITePEMEIICHUs, BBI-
TIOJTHEHHBIA C BO3MOKHOCTBIO aKTHBALMU PACIIUPUTEIFHOIO MEXaHM3Ma, KOTOPBIA pacIIMpseT makep U TaKuM
obpa3zom obecrniednBaeT NepeMeleHre makepa U3 MepBOTO MOJIO0XKEHHUS, B KOTOPOM oOecIiedeH MoToK (urrona,
BO BTOPOE IOJIOKEHHE, B KOTOPOM ITOTOK (DIIFOMIa OTPaHWYCH; U MPH 3TOM MEXaHHW3M IEPEMEIICHHS BBITIOTHEH
C BO3MOXKHOCTBIO TTEPEMELICHUsS TTaKepa U3 OJHOTO U3 MEPBOTO IOJIOKEHHS M BTOPOTO IMOJ0XKEHHS B IPYroe M3
MIEPBOTO TOJIOKEHMSI U BTOPOTO TIOJIOKEHUSI aBTOMAaTHYECKH B OTBET Ha 110 MEHBIIIEH Mepe OAMH IapaMmeTp, Jie-
TEKTUPOBAHHBIH JATIHKOM.

B eme onHOM BapuaHTe H300peTEHNS CKBaXKHHA MTPEACTABISIET COO0I MOABOAHYIO CKBAKUHY.

CoriacHO BTOpPOMY aclieKTy HACTOSIIEro M300peTeHUs NpepoCTaBleHa CKBa)XWHHAs CHUCTEMa, CoJepKa-
mras

CKBaXHHY COTJIACHO N300pETEHUIO;

HECKOJIFKO 00CaHBIX KOJIOHH;

MTaKEePHOE YCTPOHCTBO PACIIOIOKEHO MO MEHBIIEH Mepe Ha OAHOW M3 HECKONBKHX 00CaIHBIX KOJOHH IS
OTpaHMYEHUS MOTOKA (IIOMIA Yepe3 KOJIbIIEBOE MPOCTPAHCTBO MEXIY YKa3aHHOW IO MEHBIIEH Mepe OTHOHN U3
HECKOJIBKIX 00CAaTHBIX KOJOHH U OJIH3IIeKALTIM JIEMEHTOM YIINHEHHON (OPMEL,

IIPY ATOM JIEMEHT y/UIMHEHHOH (OPMBI MpecTaBisieT co00i 0JHO M3 OypHIIBHOI TPYOBI M SKCILTyaTalu-
OHHOHM HAaCOCHO-KOMITPECCOPHON KOJIOHHBI.

B eme ogHoM BapuaHTe M300peTeHUs] NATYMKK W/WIM NIPUEMHUKH IPETYCMOTPEHBI 10 MEHbLIEH Mepe B
OJTHOM 33aKOJIOHHOM KOJIBIICBOM IIPOCTPAHCTBE, ONPEAEICHHOM MEXIY IByMsl 00CaTHBIMHU KOJIOHHAMHU.

B emie oqHoM BapnaHTe M300peTeHMs Ha 00CaHOM KOJIOHHE BOJIM3M 3alleMEHTUPOBAHHOMN YacTH KOJOHHBI
MpeTyCMOTpPEH MaKep.

B eme ogroM BapuaHTe H300peTEHHS MaKep MPH SKCIDIyaTallly IPEeAYCMOTPEH B PACIIMPEHHON KOHPUTY-
pammu 1 QYHKIIMOHUPYET B Ka4eCTBE IMOCTOSTHHOTO Oaphepa Ay MPETsITCTBOBAHUS MTOTOKY (IIrouaa.

B eme oxHoM BapraHTe M300peTEHNA MTAKep MPH HKCIUTyaTalllH IPEIyCMOTPEH B HEPACIIMPEHHOI KOHpU-
Typanyy | IPUCIOCO0IeH aKTHBHPOBATHCS IPH HEOOXOAUMOCTH.

B eme omHOM BapmaHTe M300peTEHHS MaKep NMPH SKCIUTyaTallil IPUCTIOCO0JICH aKTHBUPOBATHCS B CIIydae
HE0OXO0MMOCTH NPH BO3HUKHOBEHHUHN YPE3BBIYAHHON CUTYalNH.

B eme onHOM BapuaHTe H300peTeHNS TAKep MPHUCIIOCOOIICH PACIIMPSATHCS B HAIPABICHUN BOBHYTPb.

B emie onHOM BapmaHTe M300peTeHHMs akep npeaycMoTpeH B npeaenax 100 M ycTbsi CKBaXKHHBI, (aKyJib-
TaTUBHO B npezenax oomnee 50 M, ocobenHo B npezenax 20 M u ere Ooiee 0coOeHHO B npeaenax 10 m.

CornacHO TpeTbeMY acleKTy HACTOSIIEro M300peTeHHUs MPEIOCTaBICH CHOCO0 YIPaBIEHHUS CKBa>KUHOM
COTJIACHO M300PETEHHIO B UPE3BBIYAWHON CUTYalnH, BKIIOYAFOIHN

IepeMeIIeHne nakepa u3 OJHOTO U3 IIEPBOT0 M BTOPOTO MOJIOXKEHHUS B APYroe M3 MEePBOT0 M BTOPOTO TIO-
JIOXKCHUS B OTBET HA M3MEHEHHNE CUTHANA, TIOTy9aeMOoro OeCIIpOBOIHBIM IPHEMHNUKOM, 1

aKTUBUPOBAHME PACIIMPUTEIHFHOTO MEXaHM3Ma, KOTOPHIHA pacHIMpsieT IMakep M, TAKUM oOpa3oM, repemMe-
IIAeT IMaKkep MEXIy YKa3aHHBIM IIEPBBIM ITOJIOKEHHEM U YKa3aHHBIM BTOPBIM ITOJIOKEHUEM,

IIPHU 3TOM CIIOCOO JOTIOHUTENHHO BKIIIOYAET OTIPABKY OECIIPOBOTHOTO CHTHANA B CKBAXXHHY JAJIS aKTHBa-
IIUH WIK ACaKTUBAIIMH PACIINPUTEIHFHOTO MEXaHU3Ma B CITydae Ype3BBIYaiHON CHTYalnH.

B eme onHOM BapuaHTe H300peTeHNMS TPUEMHHK IPEICTABIsIET cOO0H

OJIMH U3 aKyCTUYECKOTO MPUEMHHUKA, & CUTHAJI IPEJCTABIISIET COOOH aKyCTHUECKHUI CUTHAI;

9JIEKTPOMAarHUTHOTO TPUEMHHUKA, & CUTHAJI TIPECTABISICT COOO JIEKTPOMArHUTHBIN CUTHAI;

9JIEKTPOMAarHUTHOTO NIPUEMHUKA M aKyCTHYECKOI'o NPHEMHHKA, a CHI'HaJ IepeaeTcsl 4epe3 4acTh pac-
CTOSIHHS TIOCPEJICTBOM DJIEKTPOMAarHUTHOTO MPUEMHHUKA U Y€Pe3 YacTh PACCTOSHUS IIOCPEICTBOM aKyCTHYECKOTO
MPUEMHHUKA.

B eme omHOM BapuaHTe M300peTEeHUS MPUEMHHIK IIPEICTAaBIIIET cOO0M MpreMoTepeaTIuK.

3arpaxIaroIIuii FIEMEHT B OINIPEICICHHBIX BAPHAHTAX OCYIIECTBICHUS MOXKET 3aIyCKaThCs KaK U3 MepBO-
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TO, TaK U U3 BTOPOTO IOJIOKCHHUS.

[IpueMomnieperaTyuK Tam, TI¢ OH MPEIYCMOTPEH, KaK MPaBWIO, MPEACTABIACT COO0H OJHO yCTPOICTBO C
(yHKIMEH TpHeMHHKA W TepelaTduka, OJHAKO, B MPHUHIUIE, MOTYT MPUMEHATHCA W OTHENbHBIA MPHEMHUK U
nepexaTyrk. TeM He MeHee, 3TH YCTPOICTBA PacCMAaTPHBAIOTCS KaK MIPHEMOTIEPEIAaTIHNK, KaK OMMHUCAHO B TAHHOM
JOKYMEHTE, B TOM CIIy4ae, €CIM OHH IPeAyCMOTPEHBI COBMECTHO B OJTHOM MECTE.

Jna obecneuenns nepenadn 6ecrIpOBOIHBIX CHTHAJIOB M3 OJHOTO MECTa B IPYroe€ MOTYT MPUMEHATHCS pe-
JIe U PeTPaHCIATOPHL.

Kak mpaBuiio, cKBaKHHa COIEPKUT yCThEBOE 000pyI0BaHHE.

Takum o0Opa3oM, HacTosIee N300peTCHHE 00ECIEYNBACT 3HAYUTEIFHOE MPCHMYIIECTBO B TOM, YTO OHO
MOJKET MepeMeNIaTh, KaKk MPaBUJIO, 3alMPaTh 3arpa)IAIOIINK JJIEMEHT, TAKOW KakK KIIamaH, makep, Mydra wim
3arIyIka, B OTBET Ha OCCIPOBOIHON cUrHad. B 3HAUMTENBHON Mepe 3TO HE 3aBHCUT OT OOCCIICUCHHUS YIIPaB-
JSIOINMX JIMHUHN, TAKUX KaK THAPABINYCCKHE WU AJICKTPUUCCKUC JTHMHUU MEXKIY CKBAKHUHON M YCTPOWCTBOM
yCThsi CKBaXKUHBI, HarpuMep BOP. Takum 00pa3oM, B cirydae KaTacTpo(UUECKOTo BHIOpOCA WM B3phiBa Oec-
MPOBOJTHOM CHTHAJ MOXET OBITh OTIPABIICH HA KJIAITaH BCErO JIUIIb TOCPEICTBOM KOHTAKTHPOBAHUS YCTPOMCTBA
YCThsI CKBaYKUHBI, KaK MPAaBIIO0, HAXOISIIETOCS B BEPXHEH YacTH CKBaXHHBI, C OECTIPOBOIHBIM IIPHEMOTIEpPEIaT-
YHKOM, TTOCBUIAIOIIAM COOTBETCTBYIONINH CHTHAJ. B ompeneneHHbIX BapHaHTaX OCYIIECTBICHUS OSCTIPOBOIHON
TPUEMOTIEpEeaTINK MOXKET YCTAHABIUBATHCS Ha YCTPOMCTBE YCThSI CKBAXHHBL. B NEHCTBUTEIEHOCTH 3TOTO
MOJKHO JTOCTHYb JIa)K€ B TOM CIIydae, €CIIM YCTPOHCTBO YCThsSI CKBAYKHHBI TIOABEPIIIOCH 3HAYUTEIHHBIM MOBPEXK-
JCHUAM W/WIHA THAPABINYECKHE, DIICKTPUICCKUE W JIPyTHE YIPABIAIONINE JIMHUHA OBIIH TMOBPEKICHBI, a CTaH-
JapTHBIC aBapUHHBIE CHCTEMBI YTPATWIN BCe (yHKIMOHAIBHBIE BO3MOKHOCTH, IIOCKOJIBKY AJIS 3allMpaHus Kia-
MaHa MOCPEICTBOM OCCIPOBOJHOTO CHTHANIa HE TPeOyeTCs HATMYME MCIPABHBIX YIPABISIOMNX THHUNA. Takum
0o0pa3oM, 3TO YCTpaHSET CYIICCTBYIOIIYI Ha IaHHBIA MOMEHT 3aBUCHMOCTh OT (DYHKIIMOHHPOBAHUS
BOP/ycTpoticTBa yCThsl CKBaXXHHBI JIJIS PEAOTBPAIICHUS YTEUKH HE(PTHU, Ta3a WU APYTUX CKBAXKHHHBIX (HIFOH-
JIOB B MOpE.

B ompeneneHHBIX BapuaHTaX OCYIIECTBICHHS MPUEMOIICPEIATINK MOXKET OBITh BBIITOJNHCH KaK YacTh yCT-
POWCTBA YCThSA CKBAXKHHBL.

YCTPOWCTBO YCThSI CKBaXXHHBI IS [IEJIed HACTOSAIIETO M300PETEHUS COAEPIKUT, KPOME MPOYETO, YCTHEBOE
obopymoBaHue, TIOJBECKY 0OcamHON TpyObl/00camHol KomoHHBI, BOP, cma3sbpiBaroiee yCcTpoWCTBO AJIs KaHa-
Ta/THOKUX HACOCHO-KOMITPECCOPHBIX TPYO Majloro JuameTpa, TOHHYIO HAIpaBISIONIyIO riaTdopMmy, HOHTaH-
HYIO €JIKY, OCTOB ()OHTAHHOH €JIKH, 3arIyIIKy CKBaYKUHBI, TBIIC3AIIUTHYIO KPBIIKY F/HIH KYTOJ CKBa>KUHEI.

Kak mpasuito, ycteeBoe 060pynoBaHre 00eCTieYuBacT 3aKyIOPUBAIOIIEEe YCTPOHCTBO B BEpXHEH dacTu Oy-
poBoii ckBakuHbL. Kak mpaBmiio, jir00ast eIMHUIIA 000pYIOBAHUS WK allliapaT, PaclioioKEHHEIN Ha PaCCTOSTHUU
110 20-30 M BBIIIE YCThSI CKBRXKUHBI WJIH B YCThE CKBKUHBI, MOKET PACCMATPHUBATHCS B JAHHBIX IIEISIX KaK YCT-
POWCTBO YCThSI CKBAKUHBI.

VYka3zaHHOe "M3MCHEHHE CHUTHAJa" MOXKET MPEICTABIATh COOOH MOIYYCHUE JPYrOro CHTHANIA WIIA MOMKET
MPEJICTABIATE CO0O0 TONyYeHUE YIIPABISIONICTO CUTHANIA B TOM CIIydae, KOT/Ia IO 3TOT0 YIPAaBIISFOIINI CUTHAI
He OBUT MOJYYCH, & TAK)KE MOXKET IPEJICTABIATh COOOU MOTEPI0 CHIHAJA, TOT/Ia KaK JO ATOTO CHTHAJ OBLI MOJTy-
yeH. TakuM 00pa3oM, B IOCIEIHEM CIydae IPEeIOXPAHUTENBFHBI MEXaHN3M MOXKET OBITh MPHUCHOCOOIEH I
(hyHKIMOHUPOBAHUS B TOM CITydae, KOTr/ia OeCIpOBOTHOE COSANHEHHE MTOTEPSIHO, YTO MOXKET IPOU30NTH BCIe-
CTBHE YPE3BBIYAMHON CHUTyallid, a HE BCJEICTBHE 00s3aTeNbHOW HEOOXOIUMOCTH O00S3aTEIbHON OTIpPaBKH
YIPaBIIAIONIETO CUTHANA JJIS YIIPABICHUS NPEIOXPAHUTEIbHBIM MEXaHU3MOM.

JleficTBuTeNIbHO, M300peTeHne B Ooyiee 00IEeM CMBICTe 00eCIeurBaeT MPUEMOIIEPENATINK, CKOHPHUTYPH-
POBaHHBIN JUTSI aKTUBHPOBAHUS W OTIPABKY CUTHAJIOB NPH BO3HUKHOBCHHUH YPE3BBIYAHON CHUTyalluHu, KaK OIH-
CaHo B JAaHHOM JIOKYMEHTE.

B mpeamodtuTenbHOM BapHaHTE OCYIIECTBICHUS MPUEMOIICPEIATYNK MPEICTABISACT COOON aKyCTHYCCKHMA
MPUEMOIIEpEIaTINK, a YIPABISIONNN CHTHAT MPEICTABIACT COOON aKyCTHUCCKUI YHpaBIIOIIMN curHai. B
ANBTCPHATHBHBIX BapUAHTaX OCYIICCTBIICHUS MPUEMOIECPEIATINK MOXKET OBITh 3JCKTPOMATHUTHBIM IPHUEMOTIC-
peAaTYNKOM, a CHTHAJ - JJIEKTPOMATHUTHBIM CHTHAJIOM. MoOryT OBITH OoOecricucHBl KOMOWHAIIMM, HAIpHMEp
YacTh PACCTOSHHS MOXET MPEOI0JIEBaThCA aKyCTUYECKHM CHT'HAJIOM, YacTb - AJIEKTPOMArHUTHBIM CHUTHAJIOM,
YacTh - MO JIEKTPHUECKOMY KaOeJro /UK 9acTh - TI0 ONTOBOJIOKOHHOMY Ka0elto; B KaXKIOM CIy4ae ¢ HCIOIb-
30BaHHEM MPHUEMOIIEPEIATINKOB IPH HEOOXOTUMOCTH.

AKyCTHYECKHE CUTHAIBI MOTYT OBITH OTIPABJICHBI Yepe3 MPOIOJITOBATHIE AIEMEHTHI W Yepe3 CKBaKHWH-
HBIA (DITFOU]T WM ¢ KCITOJIb30BaHWEM KOMOHWHAITMH 000WX CHOCcO00B. JIJisi MOCHUTAHUS aKyCTHYECKUX CHTHAIIOB
yepes (IIron MOXKET HCIIONIb30BaThCS HArHETaTEIbHBIA HACOC WM TPSA3€BOM Hacoc.

[IpeanovTUTENHEHO 3arpaXk A0 3JICMEHT IIEPEMEIIACTCs U3 IEPBOTO BO BTOPOE MOJIOKCHHE.

[IpennodTuTensHO MPEAOXPAHUTENBHBIA MEXaHU3M COACPKUT akkyMyinsaTop. Kak mpaBmio, nmpenoxpaHu-
TEJNBHBIA MEXaHU3M PACIIOJIOKEH IO BOJIOM.

[IpueMoniepenaTyMK COACPKUT MEPEAATYMK M MPHEMHUK. Hamnmume mpuemonepenaTdnka 0OecreyuBacT
OTIIPAaBKY CHUTHAJIOB M3 MPEIOXPaHUTEIHHOTO MEXaHW3Ma K KOHTPOJUICPY, TAKHX KaK MOJITBEPXKICHHE YIIPaB-
JISFOIIETO CUTHAJIA WJIH MOJITBEPKICHUC aKTHBAIIHH.

[IpenoxpaHUTENBHBIN MEXaHU3M MOXKET OBITH MPEIYCMOTPEH Ha OyPHIIEHOW KOJIOHHE, KOJIOHHE 3aKaHYH-
BaHUs, 00CcagHON KOJIOHHE WM Ha JI000M IPYroM MPOJOITOBATOM JIEMEHTE WIIM MOJTy3JIe B 3aKPBITON MM OT-

-3



035154

KPBITON CEKIIUU CKBaXHUHBI. [IpenoxpaHuTenbHbIH MEXaHU3M MOXET NMPUMEHSTHCS B T€X K€ CKBa)KMHAX, B KO-
TopeIX Hcnoab3yercss BOP mim yctheBoe 000pynoBaHue, (OHTAHHAS €TKA WM 3arIyIIKa CKBAKWUHBI, © MOXET
OBITH IIPEYCMOTPEH BIOOABOK K CTAHAAPTHOMY MOJBOTHOMY IIPEIOXPAHUTEIHHOMY KIIallaHy.

Kak mpaBwuio, mpexycMOTpeHO OOIIBIIOE KOJTHYECTBO MPEIOXPAHUTECIFHBIX MEXaHU3MOB.

[IpuemomniepemaTYNK MOXKET OBITH PACIIONIOKEH OTHEIFHO OT MEXaHW3Ma IEpPEeMEIICHUs] U COeIUHEH I0-
CPEICTBOM CTaHIAPTHBIX CPEJNICTB, TAKUX KaK THAPABINYECKas IMHUS WIH JIEKTPUUECKUil Kabenb. DTo obecte-
YHBAET Mepenady OecIpoBOIHOIO CHTHAJNA Yepe3 MeHbIee paccTossHue. Hampumep, 6ecipoBOAHOM CHTHAT MO-
JKeT TepeaBaThCs OT YCTPOWCTBA YCThSl CKBAXHHBI K IMPHUEMOIIEPEIATUNKY, PACIIONOKEHHOMY Ha PacCTOSHHE
BIJIOTh 10 100 M, uHorga menee 50 M i MeHee 20 M HHUXKE BEpXHEH 4acTH CKBaKMHBI, KOTOPBIA COeIUHEH
MOCPENICTBOM THIPABIUYCCKUX WK JICKTPHUUCCKUX KaOeJel ¢ 3arpa)IarolliuM dJIeMEHTOM. DTO 00ecIeunBaeT
TO, YTO MPEAOXPAHUTEIHHBIN MEXaHH3M COTJIACHO HACTOSIIEMY H300PETEHUIO MOXKET ()yHKIIMOHUPOBATH JTAXKE B
TOM CIIydae, eclii yCTbeBOE 000pyIOBaHHE, YCTPOMCTBO YCThsl CKBaXXHHBI WK BepxHue 100 M, 50 M wmm 20 m
CKBa)XMHBI TIOBPEKICHBI, ¥ PACIOJOXKCHHBIC B HEH yNPaBIAIONINE JUHUH pa3pylieHbl. TakuM oOpa3om, mpe-
HUMYIIECTBA BAPUAHTOB OCYIICCTBICHUS MOTYT OBITh C(OKYCHPOBAHBI Ha KOHKPETHBIX 00yacTsax. COOTBETCT-
BEHHO BapHaHTHI OCYIIECTBICHNS HACTOSIIETO H300PETEHNS MOTYT OBITh CKOMOMHHPOBAHBI C THAPABINIECKUMHU
W/WITA 3TICKTPUIECKUMH CHCTEMaMH YIIPaBJICHUS.

[IpeanovTuTensHO MPEAYCMOTPEH JAaTYUK IS JCTEKTUPOBAHUA IapaMeTpa B CKBaKWHE, MPEATIOYTHTEIIh-
HO BOJIM3M MPEIOXPAHUTEIFHOTO MEXaHU3MA.

Takum o6pa3oM, Takue JaTINKH MOTYT MPEIOCTaBUTh BAXKHYIO MH(pOpMAIo 006 OKpYyKaloIIel cpeae BO
BCEX YaCTAX CKBAXMHBI, OCOOCHHO BOKPYT IPEIOXPAHUTEIBHOTO MEXaHW3Ma, PU 3TOM IaHHBIE OT JAaTYUKOB
MOTYT IPEIOCTABIATh ONEPaTopy MHPOPMALUIO O YPE3BHIUANHON CUTyaluu, KOTOpas MOXKET MPOU3OUTH WU
CKOPO MPOU30M/IET, PHU ITOM MOXKET MOTPEOOBATHCS BMEIMIATEIBLCTBO C MBI YMCHBIIICHUS ITOCICACTBUMA Upes3-
BBIYAWHOM cUTYyaIUH.

[pennovTuTensHO HHPOPMALIUIO TTOTYIAIOT OSCIIPOBOTHBIM ITYTEM, XOTSI MOTYT UCIIOIB30BaThCS U APYTHE
CpEICTBa, TaKWe KaK KOMMYHHKAI[MOHHBIC KaOems. Takum oOpa3om, MpeAOYTHUTEIBHO, YTOOBI MpPEAOXpaHH-
TEJNBHBIA MEXaHHU3M COJIepKayl OECIIPOBOIHON MepesaTduK M 0ojiee MPeAImodTUTENIFHO OeCIPOBOIHOM MPHEMO-
TepeaaTInK.

JlaTauky MOTYT IETeKTHPOBATH JIIOOOW mapameTp, MPH 3TOM OHHM MOTYT OBITH JaTYMKaMH JIFOO0TO THIIA,
BKITIOYAsA, CPEIU MPOYETo, JATIYMKH TeMIIEPaTyphl, YCKOPEHHUs, BUOPAINH, KPYTAIIIETO MOMEHTA, JBIDKEHIS, TIe-
peMenieHns, IeJIOCTHOCTH LIEMEHTA, TaBICHUS, HAllPaBJICHNS U HAKJIOHA, HaTPy3KH, YIJIOB YCTAHOBKH Pa3iIny-
HBIX TpyO/00CaHBIX KOJIOH, KOPPO3HH U SPO3UH, PaIHAIlUH, IIIyMa, MarHUTHOTO TOJISI, CEHCMHYECKIX TOIYKOB,
HANPsDKCHUH U HATSHKCHUH TPpyO/00CaIHBIX TPYO, BKIIIOYAs HAMPSDKCHIE HA CKPYYHBAHUE, HATIPSDKCHUE CIIBUTA,
HANPSDKCHUS COKATHH, HATIPSHKCHUS PACIIMPCHUH, HAPSHKCHUE MPH U3ru0e, a Takke 00l BUI nedopmanuy;
JETEKTUPOBAHIS XUMHYCCKIX WU PAJHOAKTHBHBIX METOK; OIPEICIICHIs cOCTaBa (IonIa, HApUMeEp TUApAT,
napauH ¥ IECKOMPOSBIICHNE; a TAKKE CBOWCTB (UIFOH/IA, TAKUX KaK (CPely MPOYNX) MOTOK, INIOTHOCTH, 00BOJI-
HCHHOCTb, ypoBeHb pH 1 Bs3kocTh. JJaTYMKK MOTYT IpEACTaBIATE COO0H 0TOOpakaromue, kKaprorpadupyromue
W/WIIA CKaHUPYIOIINE YCTPOUCTBA, TAKUE KaK, CPEIU Mpovnx, (GoTo, BUICO, HHPpaKpacHbIC, MATHUTOPE30HAHC-
HBIE, aKYCTHUYECKHE, YIbTPa3ByKOBbIE, YIEKTPUIECKHE, ONTHYECKIE, IMIICIAHCHBIE 1 EMKOCTHBIE.

Kpowme Toro, gaT4nku MOTYT OBITH IPHCIIOCOOIICHBI ISl HHAYIUPOBAaHUS CUTHAIA WIH ITapaMeTpa Mocpe-
CTBOM BHEJIPEHHUS COOTBETCTBYIOIINX MEPEIATINKOB U MEXaHH3MOB.

JlaTumku Taxoke MOTYT AETEKTHPOBATH COCTOSIHAE 00OPYIOBAaHUS B CKBaXKHHE, HATIPHMEP ITOJIOKEHHE KIla-
MaHa WK BPAIICHNE IBUTATEI.

BecnipoBoiHOI npueMoniepeaaTyuK MOXKET COJAEPKAThCSl BHYTPU JaTUMKA, KJaraHa WK MPeA0XpaHUTeb-
HOTO MEXaHW3Ma MM MOXKET PACIoiaraTthCsi OTACIHHO OT HETO U OBITh COCTUHEHHBIM C HUM. J[aTYWKH MOTYT
OBITh PACIIONIOKECHBI HEMOCPEICTBEHHO B O0OPYAIOBaHHH, COJACPIKAINEM IEPEIATYNKH, WIA MOTYT IepeIaBaTh
JTAaHHBIC K YKa3aHHOMY OOOPYIOBAaHHIO C MCIIOJIB30BAaHHEM KaOelel WU ¢ UCIOJIb30BaHHEM CIIOCO00B Oecrpo-
BOJIHOW (HampuMep, HHAYKTUBHOW) Mepeaadn ONMmKHETo ACUCTBUs. birmkHee NeHCTBHE - 9TO, KaK MPaBHIIO, Ha
PACCTOSTHUM MCHEE 5 M, 3a4aCTYIO Ha PACCTOSHUHM MEHEE 3 M U B ICHCTBUTECIFHOCTH MOXKET OBITh Ha PACCTOSHUHU
MeHee | M.

JaTuuku HOMKHBI paboTaTh TONBKO B CIy4ae UPe3BBIYANHON CHUTyalMd, OJHAKO OHM MOTYT TakKe Ipe-
JOCTAaBIIATE NOAPOOHYI0 WH(OPMAIMIO O Pa3IMYHBIX ITapaMeTpax B Jr000i MOMEHT BpeMeHH. [[aT4uKi MOTyT
OBITH TOJIE3HBIMHU IIPU TECTHPOBAHUH IIEMEHTA, TIPH UCTIHITATEIIFHOM JIAaBJICHUHU C 00EUX CTOPOH MaKkepoB, My (T,
KJIAITaHOB MJIM 3arpakIaloIINX IEMEHTOB, a TAaKXKe IIPH OTIPECCOBOYHBIX HUCTIBITAHUSIX YCTHEBOTO 000PYIOBAHUS
1, KaK MPaBWJIO, sl HH(GOPMAIUK O CKBaXXMHE 1 MOHUTOPHHTE U3 JTFOOOTO MECTa B CKBaXKHHE.

BecnipoBosiHbIe CUTHATBI MOTYT MOCBUIATHCS 33JHUM YUCIIOM, T.€. TIOCTIE TOTO KaK Ype3BbluaifHasi CUTyalus
MPOU30IILIA, HAPUMEP TOCIIe BRIOpOca.

OOBIYHO ATYUKU MOTYT XPaHUTh JAHHBIC JUIS MOCICIYIOMETO H3BICUCHUS B 001aJal0T CIIOCOOHOCTHIO UX
nepenavu.

[penoxpaHUTENBHBIH MEXaHU3M MOXET OBITh MPUCTIOCOOJICH C TEM, YTOOBI MEPEMEIIaTh 3arpakKIatolTHii
JJIEMEHT K/U3 MEPBOTO MOJIOKCHUS H3/BO BTOPOE TMOI0KEHUE aBTOMATHYCCKH B OTBET HA MapaMeTp, JCTCKTUPO-
BaHHBIA JaTIMKOM. TakuM oOpazoM, B ompeiesieHHOW "Touke cpabaThiBaHHA" MPEIOXPAHUTEILHBIA MEXaHU3M
MOJKET 3aKPHITh CKBOXHHY B TOM Cllydae, €CJIH, HalpuMep, OH ONPEACIHT MapaMeTp, KOTOPHI yKa3bIBaeT Ha
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HEOOBIYHbIE JaHHBIC WJIM Ha YPE3BBIYAHHYIO CHUTyauuto. [IpeamouTHTeNsHO NMpeIoXpaHUTENbHBIH MEXaHH3M
npucrocoOIeH Ui GYHKIIMOHUPOBAHUS TAKUM CIIOCOOOM B OTBET Ha MHOXKECTBO Pa3IMYHBIX TAPaMETPOB, KaxK-
IBIH U3 KOTOPBIX OIpENesieT HEOOBIYHBIC NaHHBIC, TAKMM 00pa3oM, Mpenanosaras Ype3BbUaiHyI0 CHUTYAIHIO.
JlaHHBI TTapaMeTp MOXET OBITH JIIOOBIM ITapaMeTpoM, ONMPEACTCHHBIM JaTYMKOM, HAIPHIMEpP NaBICHUEM, TEM-
nepaTypoi, MOTOKOM, IITyMOM HJIM, Ha CaMOM JieJie, OTCYTCTBHEM MOTOKA WJIH [ITyMa, HalpuMep.

Takue mpenoxpaHUTETbHBIE MEXaHH3MBl YaCTHYHO ITOJIE3HBI Ha BceX (hazax mpu mcmosb3oBannd BOP u
ocobeHHo nipu ucnosb3oBannu BOP Ha (azax, koraa OypeHue He MPOUCXOIUT.

[IpeanodrnTensHO TOYKa cpabaTHIBAaHHMSI MOXKET BaphHPOBATHCS MOCPEICTBOM OTIIPABKH MHCTPYKIHUI Ha
NPUEMHUK, COeTMHEHHBIH C (He 00s3aTeNIbHO (PU3MYECKH COCTMHEHHBIN) MIIN BHITTOJHEHHBIH KaK OJHO LIEJI0E C
JaTYNKaMH W/WIN MPEAOXPaHUTEILHBIM MEXaHU3MOM. Takue BapHaHTHI OCYIIECTBICHUS! MOTYT OBITh OOJBIINM
NPEUMYIIECTBOM IS OIIEPaTOpa, MOCKOJIBKY pa3lIMuHbIe OIEpalyy B 3a00€ CKBaXMHBI MOTYT JaBaTh pa3iind-
HBIE TIapaMeTpBbl, KOTOPBIE MOTYT OBITh O€30TIaCHBIMM Ha OJHOH (ha3e, HO yKa3bIBaTh Ha YPE3BBIUAIHYIO CHTYa-
o Ha pyro ¢aze. BMecto Toro uto0b! ycTaHaBNIMBaTh TOUKY cpabaThIBaHUs HA MaKCUMAaJIbHO OE30MacHOM
ypoBHE s BceX (pa3, OHM MOTYT OBITh M3MEHEHBI ITOCPEICTBOM COCIUHEHMH, B TOM 4HciIe OSCIpOBOAHBIX CO-
eIVMHEeHNH, I pa3nuuHbix (a3. Hanpumep, Ha daze OypeHms AeTekTHpyemas BUOPAIUS OXKUAACTCS OTHOCH-
TEJBHO BBICOKOH TI0 CpaBHEHHIO C IpyruMu (a3zamu. [leTektupyemas BUOpanns B OAWHAKOBOH CTEIICHH HA JPY-
rux (hazax MOXKET CBHUAETENbCTBOBATH O UPE3BBIYANHON CUTyalllH, TIOATOMY Ha MPEJOXPAaHUTEIbHBIA MEXaHU3M
MOCHIIACTCS MHCTPYKINS Ha MI3MEHEHHE TOUYKH CpabaThIBaHUS IIOCIIE OKOHUAHUS (has3bl OypeHHs.

Jlnsa onpeneneHHBIX BapUAHTOB OCYIIECTBICHMS JATUYMK IMPEIyCMaTPUBACTCS BEIIMIE M HIDKE MPEIOXpaHu-
TEJNBHBIX MEXaHU3MOB M TaKHM OOpa3oM MOJKET OIPEIeNSATh B 3THUX IOJIOKEHISX Pa3iIWdHbIe apaMeTpsl, U3
KOTOPBIX MOKHO, B CBOIO Ouepesb, M3BJIeub MH(OpManuio o 0e30MacHOCTH CKBaXHMHBI. B wacTHOCTH, MI000M
Hepenaj JaBlCHUs, BBIBICHHBIH Yepe3 aKTHBHPOBAHHBIH NPEJIOXPAaHUTEIbHBIH MEXaHH3M, OylIeT OCOOEHHO
TIOJIE3HBIM TIPH OIIEHKE 0e30MacHOCTH CKBa)KHMHBI, OCOOEHHO NPH OOCTOSATENHCTBAX, KOTJAAa KOHTPOJIHMPYIOIIEe
HaJIBOJHOE CYIHO OTIUIBIBAET HA HEKOTOPOE BPEMSI, a 3aTEM BO3BPAILACTCSI.

B kosprieBOM mpocTpaHcTBE 00CaaHON KOJIOHHBI MOTYT OBITH TaKkKe MPEIyCMOTPEHBI JaTYUKH W/HIIH TIPHU-
eMOTIepeaTINKH.

[Ipu sKcmTyaTanuy OmepaTop MOXKET PearHpoBaTh Ha JII000€ HETHIHYHOE WIIM MOTEHIHAJIHHO OMAacHOE
coOBITHE, OIpeeTsieMOoe JATIMKOM. DTO MOXET OBITh MHOYKECTBO W3 PA3IHYHBIX MapaMeTPOB, BKIIOYAs JaBJe-
HHE, TeMIIepaTypy, a TAKKe APYTHe MapaMeTphl, TAKHE KaK HATsDKEHUE W HApsDKeHUE Ha TpyOax, U Io0bIe Apy-
THe apaMeTPBI/JaTINKH, YIIOMHHAEMbIE B HACTOAIICM ONMCAHUH, HO HE OTPaHUIHBAIOIINECS NMH.

Kpowme Toro, mpu moMoImy MHOXECTBA JaTIHKOB JTaHHBIE MOTYT OO€CTIeYNBAaTh MPOGIIH TapaMeTpoB (Ha-
HpUMep, JaBJICHUS/TEMIIEPaTypbl) BAOJIE 00caHONH KOJOHHBI M TAaKKMM 00pa3oM MOMOTaTh HACHTH()HKAIIMN Mec-
Ta, B KOTOPOM IMPOM30IUIO0 HapyIIeHHE LEIOCTHOCTH, HAPUMEp, ONpPEeIsITh TO, YTO o0caHas KOJIOHHA, Iie-
MEHT 00caIHON KOJIOHHBI, My(Ta 00CaJHOH KOJIOHHBI ¢ 0OpaTHBIM KJIallaHOM MM YIUTOTHSIIOIIMH y3e] He CMOT-
JIM N30JIMPOBATh pe3epByap WM CKBaXHMHY. Takas nHpopManms MOXET MO3BOJIUTH ONIEPATOPY PearupoBaTh ObI-
cTpo, Oe3onacHo U 3P (PEeKTUBHO, ATLTEPHATHBHO, NMPEIOXPAHUTENBHBII MEXaHU3M MOXKET OBITH MPHCHIOCOOIICH
JUISL aKTHBAIIMK B OTBET Ha OIpeJesIeHHbIE ICTEKTUPOBAHHbIE TTApAMETPBl WIIM COYETaHNE NapaMeTpoB, 0COOCH-
HO B TOM CITy4ae, KOTJa JiBa WK TPU IapaMeTpa MOKa3bIBalOT HEOOBIYHBIC 3HAUCHHIS.

Takast cucteMa MOXET aKTUBUPOBATHCS TIPHU YPE3BBIUAHON CUTYAIUH.

Takum 00pa3zoM H300peTeHHE TPEJOCTABISET CIIOCOO MPEMATCTBOBAHMS MOTOKY (IIIOMIa U3 CKBAKHHBI
TP IPE3BBIYAHHON CHUTYaIlMH, TP 3TOM CIIOCO0 BKIIFOYAET B CIIydae Upe3BBIUANHOW CHUTyalluu OTIIPaBKy Oec-
MPOBOTHOTO CHTHAJIA B CKBAXHWHY K IPETOXPAHUTEIHHOMY MEXaHH3MY COTJIACHO IIEPBOMY acleKTy H300peTe-
HUSL.

[MpeanoyrnTensHble WK Apyrue (axKyIbTaTUBHBIE NPH3HAKU HPEABIAYIIET0 BapHaHTa OCYIIECTBICHHS
SIBJISIIOTCSL TIPEATIOYTUTENHHBIMUA M (DaKyIbTaTHBHBIMHM NMPU3HAKaMHU CIIOCO0a COTJIACHO M300pETEeHHIO, TpHBE-
JICHHOTO HETMOCPE/ICTBEHHO BHIIIIE.

ABapus WM Ype3BblUaifHas CUTYaIMs - 9TO CUTYaIHs, TP KOTOPOM BO3HUKAET WIIM IPEAIOIaraeTcs Bo3-
HUKHOBEHHE HEKOHTPOJIHPYEMOTO MOTOKa (DJIIONAa U3 CKBAXHMHBI; KOTa BO3HUKAET WM CYIIECTBYET HEIPHEM-
JIEMBIH PUCK BO3HUKHOBEHHUS HETPEIHAMEPEHHOTO B3PBIBA, KOTJAa BO3HUKACT WM CYIIECTBYET HEIPHEMIIEMBIH
PHUCK BO3HHUKHOBEHHS 3HAYUTEIHHOTO KOHCTPYKTUBHOTO ITOBPEXKACHUS LEIOCTHOCTH CKBaYKUHBI, WIIM KOT/Ia 4e-
JIOBEYECKHE XKI3HH WM OKPYXKAIoIasi cpela HaXOIHUTCSA B OMACHOCTH, FJIM CYIIECTBYET HEIPHUEMIIEMBIH PHUCK
TOTO, YTO OHH MOTYT OBITh B OITACHOCTH. JTH ONACHOCTH M PUCKH MOTYT OBITh BEI3BAHBI MHOXKXECTBOM (DaKTOpOB,
TaKWX KaK COCTOSIHHSI CKBAXKHMHBI, @ TAKXKe APYTruX (PaKTOpPOB, TAKMX KaK CypoBas IIOT0/a.

Takum o0pa3zom, Kak MpPaBWIIO, Ype3BBIYAHHAS CUTYAIMsS - 3TO CHUTYAIUs, IPH KOTOPOH IpenarnoaracTcs
aKTHBaIMs M0 MeHblIel Mepe ogHoro BOP 1 moaBosHOTO NMpeqoXpaHUTeNbHOTO KilaaHa, 0COOCHHO Iepe/Bo
BpEMSI WM T10CIIE HEKOHTPOJIMPYEMOTO COOBITHS B CKBAKHHE.

Kpome Toro, kak mpaBuiIo, 4pe3BbluaifHasi CUTyalus COrIacHO HACTOSIEMY H300pETEHHUIO - 9TO CUTYyalus,
olpezielIeHHasl Kak, 10 MEHBIIEeH Mepe, Oonee uiu Hanboisiee cypoBas corsacHo 1okyMeHTy IADAC Deepwater
Well Control Guidelines, Third Printing including Supplement 2000, section 4.1.2. Takum o0pa3oM, coObITHS,
CBsI3aHHBIE C OOPHOOI ¢ ra30He()TEBONONPOSBICHUAMHE, COTJIACHO HACTOSIIEMY M300pETEHHIO MOTYT paccMar-
pHUBATHCS KaK Ype3BBIYAMHBIC CUTYallMH, B OCOOCHHOCTH COOBITHS, CBSI3aHHBIE C ITOJA3EMHBIMH BBIOpPOCAMH, CO-
TJIACHO HACTOSIIIEMY M300pETEHHIO pacCMaTPUBAIOTCS KaK Ype3BBIYalfHAsl CUTYAIs, U, TIaBHEIM 00pa3oM, co-
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OBITHSI, CBSI3aHHBIC C TIOTEpEll KOHTPOISA HAJl CKBAXKUHOU B IOHHOW 00NacTH (B Cllyyac MOJBOJHOW CKBA)KHHBI)
WX Ha MOBEPXHOCTH, PACCMATPUBAIOTCS KaK HauOoJiee Ype3BpIYaiiHas CUTYAIUS.

Crioco0bI COTITacHO HACTOALIEMY H300PETEHHIO MOTYT TAaK)Ke OCYIIECTBIATHCS MOCIEe YKa3aHHOH Ype3BEI-
YaHOW CUTYaIlH U, TAKUM 00pa3oM, MOTYT OCYIIECTBIIATECS B OTBET HA HEe, IEHCTBYS 3aHUM JHUCIIOM.

Croco0® MOXET OCYIIECTBIISATHCS BO BpeMs BCEX CTAIuil - OypeHUs, IIEMECHTHPOBAHMSI, pa3pabOTKH, 3aKaH-
YUBAHWS, SKCIUTyaTalliy, KOHCEPBAIlMH M JIMKBUAAINN CKBaXXUHBI. [IpeNmoYTHTENBHO CIIOCO0 OCYIIECTBIACTCS
BO BpemsI (pa3wl, Korna B CKBakuHe obecrieunBaetcss BOP.

®DaKkynpTaTUBHO CIOCOO OCYIIECTBISIOT BO BPEMS CKBOXKWHHBIX OTIepannii, KOraa yxXe ObUIH IpeaIpUHSTHL
MONBITKU akTUBau BOP.

Bo Bpems 3TuX (a3 BapuAHTHI OCYIIECTBICHUS HACTOAIIECTO U300PETEHUS SBISIFOTCS 0OCOOCHHO TOJIC3HEI-
MU, MOCKOJIBKY OOecrieueHrue (PU3MYCCKUX YIPABISIOMUX JHHUN BO BpeMs 3TuX (a3 OyAeT MpemsTCTBOBAThH
MHOTHM CKBa)XHHHBIM OIICPALUAM, OCYIICCTBIISIONIUMCS B 3TO BpEMs; M JCHCTBUTEIHHO, W3-32 3TON MPHUYUHEI
OOIICTIPUHATON MPAKTHKON SBISCTCS M30€kKaHUE, HACKOJIBKO 3TO BO3MOXKHO, YCTAHOBKH YCTPOWCTB, TPEOYIO-
IIMX CBsI3U. BapHaHTBI OCYIIECTBICHUS HACTOSIIETO N300pETEHHS HIyT MPOTHB JAHHOW MPAKTHKH U TPEOI0TIC-
BAIOT HEJOCTATKH IOCPEACTBOM obecrieueHus OecipoBOAHOM cBs3u. Takum 0Opa3oM, MPEUMyIIeCTBO BapHaH-
TOB OCYIIECTBJICHHUS HACTOSIIETO M300PETEHHS 3aKIII0YaeTCs B TOM, YTO OHU 00ECIIEYMBAIOT BO3MOKHOCTD HC-
MOJIF30BAHNUS TIPEIOXPAHUTEIFHOTO KiallaHa Win O0apbepa B CHTyalusAX, KOT/Ia CTaHIAPTHBIC MPEIOXpaHUTEb-
HBIE KJIaIllaHbl MK Oapbepsl He MOTYT HIIM HE CMOTYT HOPMAaJIbHO paboTaTs.

[IpenoxpaHUTENBHBIN MEXaHI3M MOKET COJEpIKATh KIIANaH, MPEINOYTHTEIFHO IIapOBOH WX IUTaCTHHYA-
TBIA OTKHAIHOHM KIalaH, MPEANOYTHTEIHHO KIIANIAH MOXKET COIEPXKATh y3ell MEXaHWIECKOTO OTCOSAWHEHHS,
YIpaBJIIEMbIi, HAPUMEP, U3MCHCHHUEM JaBIICHUSI, KAHATOM FJIU THOKUMH HACOCHO-KOMIPECCOPHBIMH TPyOaMu
MAaJIOTO JUaMeTpa WU APYTUMH CIIOCOO0aMU I MPOBEACHUS BHYTPHCKBAXKUHHEBIX padot. Kimaman MoxeT co-
JIepKaTh HATIOPHYIO YCTAaHOBKY ISl 00CCIICUYCHUS MOTOKA B OJJHOM HAIPaBJICHUU.

3arpaxIarouM dJIEMEHTOM MPEIOXPAHUTEIBHOTO MEXaHU3Ma MOXET OBITh My(dra.

®dakynbTaTUBHO, IPEAOXPAHUTEIBHBIA MEXaHU3M MOXET OBITh aKTHUBUPOBAH HEIOCPEACTBEHHO C HCIOJb-
30BaHHEM [IBUTATEISA, OJHAKO aIbTEPHATHBHO UM AOMOJHUTEIEHO OH MOKET OBITh MPHUCIIOCOOIICH A aKTHBA-
IIUH C MCIIOJIF30BAHNEM HAKOIICHHOTO JABJICHUS WM MPEANOYTHTENBHO C MCIIOIB30BAaHIEM JAaBIICHHUS CKBAXKH-
HBI, JCHCTBYIOMIETO MPOTHB aTMOC(EepHON KaMepbl, (aKyJIbTaTUBHO HCIIONB3YEMOTO B COYETAHHU C IPYKUH-
HBIM MEXaHU3MOM YIIPaBIICHHUS.

[IpemoxpaHUTENBHBIA MEXaHM3M MOJKET COIEp)KaTh 3aMEHSEMBbIE KOMIIOHEHTHI MM MOXKET COJIEepKaTh
Ba)KHBIC JAETANH, TaKHE KaK aKKyMYJISATOPHI MM KOPITyca KJIalmaHOB, KOTOPHIE MOTYT 3aMEHATHCS 0€3 yaaJIeHus
BCETr0 KOMITOHEHTA M3 CKBAXKUHBI. ITOT'0 MOKHO JOCTHYH C MCIIOJIB30BAHHEM CIOCOOOB, TAKUX KaK IKCIICHTPHY-
HBIC KapMaHbl CKBAXUHHOW KaMephbl WK CMEHHBIC PEXKYIIHE TUIACTUHBI, C UCIIOJF30BAaHHEM CTAaHIAPTHBIX CIO-
co0OB, TaKHMX KaK KaHATHI WJIH THOKHUE HACOCHO-KOMIIPECCOPHBIC TPYObI MAJIOTO TUAMETPA.

Jlns m3BICUCHHS MAaHHBIX W3 JATYMKOB W/WIM AKTUBUPOBAHUS IPEIOXPAHUTEIFHOIO MEXaHHM3Ma OJTHUM
Croco0OM SIBJIACTCSI IPUMCHEHHE 30Ha. MHOXKECTBO CPEJCTB MOXKET HCIOJIB30BATHCS IS Pa3MEIICHUS 30H/a,
HApUMEp AIICKTPUICCKast IUNHUS, CKBAKHHHBIA TPOC, THOKUE HACOCHO-KOMIIPECCOPHBIC TPYOBI MAJIOTO THAMET-
pa, Tpyda WK Opyroi MpOJIOJITOBAThIN dJIeMeHT. Takoi 30HI MOXKET allbTEPHATUBHO WJIH JAOTOJIHATEIBHO OBITH
MPUCTIOCOOIIEH ISl OTHPABKHA CUTHANIOB. [lefiCTBUTEHHO, IIPH HEOOXOAMMOCTH TaKOH 30H]T MOXKET Pa3MemaTbes
B 3aKOJIOHHOM KOJIBIIEBOM IIPOCTPAHCTBE.

B nmpyrux BapmaHTax OCyIIECTBICHHUS OECIIPOBOJHOI CHTHAI MOXET OBITh OTHPABICH U3 yCTPOHCTBA, Ipe-
JTyCMOTPEHHOTO Ha YCTPOWCTBE YCThsI CKBAKWUHBI WM BOJIM3M HEro, 0OBIYHO HA paccTostHuA B mpeaenax 300 m. B
OJTHOM BapUaHTE OCYIICCTBICHHS OCCIPOBOJHBIC CHTHAJBI MOTYT OBITH OTIPABJICHBI C IIAT(GOPMEIL, (aKyIbTa-
THUBHO, MOCPEICTBOM OECIIPOBOIHBIX PETPAHCIATOPOB, MPEIYCMOTPCHHBIX Ha BOJOOTICISAIONICH KOJIOHHE H/HIH
B 3a00€ CKBaXXMHBI. B Npyrux BapuaHTax OCYIICCTBICHUS OCCIIPOBOIHBIC CUTHAIBI MOTYT OBITh OTHPABJICHEI U3
MPUIOHHOTO YCTPOMCTBA YCThSI CKBAXKHUHBI MOCIE MOMYYCHUS THIPOAKYCTHUCCKUX CUTHAJIOB C MIOBEPXHOCTH WU
ot ROV. B npyrux BapuaHTax OCYIIECTBICHUS OSCIPOBOIHBIC CUTHAIBI MOTYT OBITH OTIIPABIICHEI U3 YCTPOICT-
Ba YCThs CKBKHHBI IOCJIC TIOJTYYCHHUS CITyTHUKOBBIX CHTHAJIOB U3 IPYTOTr0 MecTomoioxkeHust. Kpome Toro, ecim
yCTbe CKBa)XHMHBI TPEACTABIACT COO0M MPHUIOHHOE YCThE, OECHPOBOIHON CHUTHAI MOXET OBITh OTIPABIICH W3
MPUIOHHOTO YCTPOMCTBA yCThS CKBAKMHBI IOCTE MONYyYCHHS THIPOAKyCTHUECKUX CHUTHAIOB, KOTOpPBIE OBLIH
3aIyIeHbl/aKTUBUPOBAHBI ITOCIIE MTOTyYSHHS CIIyTHUKOBOTO CHTHAJA U3 APYTOTO MECTOIIOI0KEHUS.

[ToBepxHOCTH MK OOBEKT HA TTOBEPXHOCTH MOXKET IPEICTABISATH COOOH, HampuMep, ONM3IeKamuii IKC-
TUTYaTaIlMOHHBIN 00BEKT, JSKYPHOE CYAHO WM CyTHO OOeCTIeUeHus, T OYH.

Takum 06pa3oM, yCTPOHCTBO COAEPKUT OECIIPOBOMHBIN MEepeNaTIUK WM MPUEMOIIEPENaTINK U IPEeaIoy-
TUTEIFHO TAKKE COJCPIKUT MHIPOAKYCTUICCKUN MPUSMHHUK JUTS IIPHEMa CUTHAIIOB ¢ 00BEKTa Ha MMOBEPXHOCTH, a
TaKXke, B YaCTHOCTH, THAPOAKYCTHUYCCKHIA MPHUEMOIEPEIATUYHK C TeM, YTOOBI 00CCICUYUBATh JIBYXCTOPOHHIONO
CBsI3b ¢ 00BEKTOM Ha MOBEPXHOCTH. B OmpeeIeHHBIX BapUaHTaX OCYIICCTBICHHUS JIEKTPHUYCCKAsT IMHUS MOXKET
MPOXOJUTh B CKBAXKHUHE, a OSCIIPOBOTHON MPHEMOIIEPEIATINK MOXKET OBITH COCTUHEH C OJJHMM KOHIIOM JIMHFH.
B npyrux BapmaHTax OCYIICCTBICHUS CUTHAI MOXKET OBITH oTmpaBiicH u3 ROV uepe3 ObIcTpopa3zbeMHOE COCTU-
HCHHE WU TIOCPEACTBOM THIPOAKyCTUUECKOro cUrHaia u3 ROV.

Takum oOpa3om, M300peTeHHE TaKXKe 00ECIeYNBAET YCTPOHCTBO, KOTOPOE TPH IKCIUTyaTAIlH KPEITUTCS
WA BCTPAaWBaeTCs B BEPXHIOIO YaCTh CKBAXKHHBI, COAEprKalnee OSCIPOBOAHON MepenaTiuk W THAPOAKYCTHIC-
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CKHUI MPUEMHUK; 0COOCHHO TPH IKCIUTYaTAlMU B YPE3BBIYAHHON CUTYAIIHH.

Y CTPOWCTBO OTHOCUTEIBHO HEOOIBINIOE, OOBIYHO MeHee | M, npeanouTuTeabHo Mexnee 0,25 M’, B 9aCTHO-
cri mesee 0,10 M° 1, TakiM 06pazoM, MOXKET OBITh PAa3MEILECHO Ha YCTPOMCTBE YCThs CKBAXKHHBL. 110y deHHBI B
pe3ynbpTaTe (pU3MUECKHi KOHTAKT MEXAY YCTPOHCTBOM YCThSI CKBaXXHHBI U YCTPOWCTBOM OOECIIEYHBAET COCIH-
HEHHE CO CKBaXXHHOM IS mepenadn OeCcIpoBOTHOTO CHTHalA. B ampTepHATHBHBIX BapHaHTaX OCYIIECTBICHUS
YCTPOHCTBO BCTPOEHO B YCTPOICTBO YCThSI CKBaYKUHBI, KOTOPOE 3a9acTyI0 HAXOTUTCS BO3JIE MOPCKOTO JIHA, OJ-
HAKO MOJKET HaXOJWUTHCS Ha CyIIIE B Cllydae KOHTHHEHTAIFHON CKBa)KUHBI.

Takum 00pa3om, HACTOAIIEE YCTPOMCTBO paboTaeT Mo OECIpPOBOTHOW CBSA3M W HE TpeOyeT (hu3mueckoi
CBSI3U MEXIY YCTPOHCTBOM YCThsSI CKBAXKHHBI U YIPABISIONICH CTAHIIUCH, TAKON KaK CyTHO WU OypoBas Iat-
¢dopma.

BapuaHTBI oCyIIecTBIICHUS W300PETCHHS TAaKXKE BKIIIOYAIOT CITyTHUKOBOE YCTPOMCTBO, COAEpIKaIliee 3BY-
KOBOW MPUEMONICPEAATINK U YCTPOUCTBO CIIYTHUKOBOW CBSI3U. Takue BapHaHTHI OCYIIECTBICHUS MOTYT CBSI3bI-
BaThCs CO CKBKUHOM, KaK M B CIlydac YKa3aHHOTO YCTPOWCTBA B YCTPOWCTBE YCThs CKBOKUHBI B COOTBETCTBHU
C TPEABLAYIINM acleKTOM H300pETCHUs, U MepelaBaTh CUTHAJBI Jajice M0 CITyTHUKOBOW CBsi3H. CITyTHUKOBOE
YCTPOHCTBO MOKET OBITH TIPEYCMOTPEHO Ha OypoBoH Tutatopme, cynHe win Oye.

Takum 00pa3zom, COTIIaCHO OJHOMY acIEeKTy W300peTeHHs MPEIOCTAaBICHO YCTPOMCTBO YCThS CKBa)KUHEI,
coJiep Kanee CKBaXIHHOE YCTPOHCTBO M CITyTHUKOBOE YCTPOMCTBO, COZepIKaIee MEXaHU3M CITyTHHKOBOU CBSI3U
U COHap, IIPHU 3TOM YCTPOHUCTBO CKOH(UTYPHPOBAHO C TE€M, YTOOHI IepeaaBaTh MO CIyTHHKOBOH CBs3HM MH(OP-
MAIHIo, TIOJIY4YCHHYIO OT COHapa.

[IpeanovYTuTensHO YCTPOHUCTBO BEHITIONHEHO HE3aBUCHMBIM OT OypoBOW MmaTOopMBl, HAIpUMeEp, OHO MO-
JKeT OBITH BhINOJHEHO Ha Oye. Takum oOpasom, B ciaydae, Koraa OypoBas ruaTgopMa noTepsiHa, Oy MOXeT T1e-
peaaBaTh YIpaBILSIOIINI CUTHAT CO CITyTHUKA HAa CKBAXHHY C TEM, YTOOBI IEPEKPHITh CKBAKUHY.

B nomoigHUTENIEHOM BapuaHTE OCYIICCTBICHUS YCTPOWCTBO HA YCTPOMCTBE YCThsSI CKBAXKHHBI MOXKET OBITH
COCJITHECHO IMPOBOJHBIM COCAMHCHHEM C YAAJICHHON YCTaHOBKOW WJIM YCTaHOBKOHM Ha moBepxHOCTH. OIHAKO
TPEIIOYTUTEIIFHO, YTOOBI YCTPOHCTBO OBLTO CHA0KEHO JOTIOHUTECIBFHBIMU OMIUSIMHU OCSCIIPOBOHOTO COCTUHE-
HUS I COEAMHEHHSI ¢ 00BEKTOM Ha MOBEPXHOCTH. OOBIYHO YCTPOHCTBO CONEPKUT aKKyMYJISTOPHI Ul (PYHK-
IHOHUPOBAHMS B CITydae MOBPEKICHHUS KaOes.

[IpenoxpaHUTENLHBIN MEXaHU3M MOXKET COAEPKaTh MOJBOAHBIN MPEAOXPaHNUTENBHBIN KiIammaH, GaKyIbTa-
THUBHO, M3BECTHOTO THUIIA, BMECTE C OECIIPOBOIHBIM MTPUEMOIIEPEIATINKOM.

B anprepHaTHBHBIX BapHaHTaX OCYIIECTBICHHUS MPEIOXPAHHUTEIBHBIA MEXaHU3M COICP)KHUT Iakep M pac-
IIUPUTENIbHBIA MeXaHU3M. MexaHu3M MepeMenieHus akTUBUPYET pacIIUPUTEIbHBIM MEeXaHHU3M, KOTOPBIM pac-
HIMPSIET TMaKep ¥ TaKUM 00pa3oM MepeMelnacT Makep U3 YKa3aHHOTO MEPBOTO MOJIOXKCHHS B YKa3aHHOE BTOPOE
TIOJIO’KCHHE.

Takum 00pa3oM, COTIIACHO JOMOJHUTEIBPHOMY acleKTy HACTOSIIErO H300pETCHHS MPEIOCTaBICHO IaKep-
HOE YCTPOWCTBO, COJCpKaIIce MaKep M MEXaHW3M aKTHBAIWH, MIPH 3TOM MEXaHU3M aKTHBALMU COICPIKUT pac-
NIMPUTENBHBIA MEXaHU3M JUIS PACIIMPCHUs Makepa U OCCIPOBOJHOW MPUEMOMNCPEAATYHK, TPUCTIOCOOICHHBIN
JUTSL TipreMa OeCIIPOBOIHOTO YIIPABIISIONICTO CUTHAIA U YIPABICHUS MEXaHU3MOM aKTHBAIIUH.

BecripoBoHON cHTHAT TPEANIOYTHUTENHHO SIBISETCS aKyCTHYECKUM CHTHAJIOM W MOXKET MPOXOAWTH IO
MIPOIOJITOBATHIM 3JIEMEHTAM W/MIIN TeKY49el Cpeae CKBaXKHIHEI.

AnbTepHATUBHO, OECTIPOBOIHON CUTHAT MOYKET MPEICTABIATH COO0H IEKTPOMArHUTHBIA WITH JII000# Ipy-
roii 6eCIIpOBOIHOM CHTHAJ WIIH JI000€ COUeTaHNe TaKOTO CUTHAJA C aKyCTUYECKAM CHTHAJIOM.

B nmanHOM ommcaHuu TepMUHBI "pacmmpenHue” W "pacHupuTeIbHbIE MEXaHU3MbI" W T.II. MPEAIOaraioT
pacIIupeHue maKepa MOCPEICTBOM CHKATHUS ACTOMEPHOTO JIEMEHTA W/WTH HATIOJHECHUS MaKepa U MEXaHU3MOB
HATIOJTHCHUS | T.II., ¥/WJIM B3PBIBHOM aKTHBAIIUH MMOCPEICTBOM B3PHIBHBIX MEXaHH3MOB, HITH 3aITyCKa MEXaHU3Ma
HaOyXaHUsI TIOCPEACTBOM TOIBEPKECHUS HAOYXAIOIIETO JIEMEHTa BO3JCHCTBUIO aKTUBUPYIOIIEro (hIromma, Ta-
KOTO KaK BOJa Wi He(Th.

[NakepHOE YCTPOUCTBO MOKET OBITH IPEAYCMOTPEHO B 3200€ CKBaXKHHEI B IFOOOM MecTe, HallpuMep Ha Oy-
PWIBHOW KOJIOHHE WJIM HA JKCIUTYaTallMOHHOW HACOCHO-KOMITPECCOPHOH KOJIOHHE, KaK HU CTPaHHO, HO B 3aKO-
JIOHHOM KOJIBIIEBOM IIPOCTPAHCTBE MEXKAY ABYMS PazIHMIHBIMU 00CaIHBIMH KOJIOHHAMH, FIH MEXIy KOJOHHOM
U IJTACTOM, WJIM Ha TOTy3JIe B 00CaXCHHOW MITM HEOOCAKEHHOW CEKITHH CKBAYKHHBL.

[Ipu sxcmTyaTamyu mocie pa3BepThHIBAaHUA U OSCIIPOBOAHOM aKTHUBAIMK B 3a00€¢ CKBaXKMHBI COTIIACHO Ha-
CTOAIIEMY U300pPETEHHIO MOXKET OBITh MPEIYCMOTPEH MaKep B PACHIMPEHHOM COCTOSHUH Ui 00eCIieueHus 10-
MOJTHUTENEHOTO Oaphepa Uil MepeMeIIeHUs MIPOXOAAIIero Guronaa, 0COOCHHO MPEIyCMOTPEHHBIH HA BHEIIHEH
MOBEPXHOCTH MPOJIOJITOBATOTO 3JEMEHTa B CKBaXHHE. [lakepsl, HaxoasImuecst MeXXIy yKa3aHHOH 00camxHOM Ko-
JIOHHOW ¥ OypUILHOU KOJIOHHOW/9KCIUTYaTallHOHHOW HACOCHO-KOMITPECCOPHOH KOJOHHOW, HaXOIATCS B Hepac-
NIMPCHHOM COCTOSIHAHU H MIPEAOYTUTEIFHO PEarupyIOT Ha YPE3BBIUANHYIO CHUTYAIIHUIO.

Takum 06pa3om, H300peTCHUE TIPEIOCTABIICT CKBAKHHHOE YCTPOICTBO CO/IepIKaliee

0O0JIBIIIOE KOJTHYECTBO 00CATHBIX KOJIOHH;

MaKePHOE YCTPOHCTBO, MPEIyCMOTPECHHOE HA OHOM U3 00CaHBIX KOJOHH;

IIPHU 3TOM TAKEPHOE YCTPOHCTBO COJCPKHUT OCCIIPOBOIHON MPUEMOIIEPEIATIYNK U MPUCIIOCOOICHO TaKUM
o6pa3om, 94TO0 pacHIUPSATHECS B OTBET HA M3MEHEHUE OSCIPOBOJHOTO CHTHAJIA C T€M, YTOOBI OTPaHUYUTH TIOTOK
(hirona yepes KOJbIIEBOE MMPOCTPAHCTBO MEXIY yKa3aHHOM 00caaHOI KOJOHHOW M OIHM3IIeKAITIM IIPOJOIT0Ba-
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TBIM 2JIEMEHTOM.

Kak oTMeueHo BbIIIE, TP SKCILUTyaTallMH ITaKep MOXKET OBITh NMPEAYCMOTPEH B PacIINPEHHOH KOHpHTYpa-
UM U JCWCTBOBATH KaK ITOCTOSHHBIA Oaphep Ui OTpaHUYEHHS MOTOKa (IIOWIa, WM OH MOXKET OBITH Mpeny-
CMOTPEH B HEpaCIIMPEHHON KOH(QUTYpAIlMH W aKTHBHPOBATHCS NMPH HEOOXOAMMOCTH, HAIpUMEp, B OTBET Ha
gpe3BhIUaliHyI0 cUTyaruio. Kpome Toro, makep MoxeT ObITh MPUCTIOCOOIEH TAKUM 00pa3oM, YTOOBI MEPEXOAUTh
W3 pacIIMpeHHOW KOH(MUTYpalnu B COOTBETCTBHH C BTOPHIM ITOJIOKCHHEM IIPEIOXPAHUTEIFHOTO MEXaHHM3MA,
KorJla TIOTOK (JIrouaa orpaHudeH (OOBIYHO OJIOKHPYETCs), ¥ BO3BpAICH B IEPBOE IMOJIOKEHHE, KOTJa IOTOK
(mrona mporyckaeTcs.

bnuznesxanuii TpoaONTOBATEIA 3JIEMEHT MOXKET OBITh JPYroi 00caJHON KOJOHHOW WM OYpWIIBHOH Tpy-
0011 MM MOKET OBITh SKCIUTyaTallMOHHOM HACOCHO-KOMIIPECCOPHOH KOJIOHHOH.

N3obpeTenne Takxke obecreynBaeT Makep, Kak OMHCAHO B HACTOSIIIEM JOKyMEHTE, JJIsl IPUMEHEHUs Ha
00caJHOM KOJIOHHE B UYpE3BbIYaiHON CUTYalNH.

Hanpumep, npu ra3nudTHON dKCIUTyaTaiiy Makep MOXKET OBITh NMPESyCMOTPEH Ha SKCIUTyaTallMOHHOH Ha-
COCHO-KOMIIPECCOPHOW KOJIOHHE M aKTHBUPYETCSI TOJBKO B CITydae Ype3BBIUANHON CUTYaIHH.

Kak npaBumo, makep MpUMEHSIOT B KaU4eCTBE IIOCTOSHHOTO Oaphepa, KoTaa OJIU3JIeKAIIM HIEMEHTOM SIB-
JsieTcs Ipyras obcagHas KOJOHHA, M B HEPACIIMPEHHON KOH(HUTypauy, KOTaa MpoA0JrOBaTH AIeMEHT Ipea-
CTaBIsAET cO0OW OYypMIBHYIO TPYOY 3KCIDIyaTallMOHHOW HACOCHO-KOMITPECCOPHOH KOJIOHHHI, T.€. OH OCTaeTcs B
HEepaCIINPEHHOM COCTOSIHUH JJO BO3HIUKHOBEHHS UPE3BBIUAHON CUTyallnH, IPU KOTOPOI OH PacIINpsAeTCS.

XOoTs makep MaKepHOTO YCTPOHCTBA MOXKET PACHIMPATHCA B HANPABICHHHM BOBHYTPH WM HApyXKy, Ipen-
MOYTHTENBHO OH MPUCTIOCOOIICH C TeM, YTOOBI paCIIUPATHCS B HATIPABICHUH BOBHYTPb.

KosnbiieBoe IpoCTpaHCTBO MOXKET OBITH 3aKOJIOHHBIM KOJIBIIEBBIM IIPOCTPAHCTBOM.

TakuM 00pa3oM, MPENMYIIECTBO TaKMX BAPHAHTOB OCYIIECTBIICHHUS 3aKIJII0YAETCsl B TOM, YTO MOTOK (IIOU-
Jla 4epe3 KOJbLEBOE IMPOCTPAHCTBO MOXKET 3aMEUIITHCS, MPEANIOYTUTEIBHO OCTAHABJIMBATHCS MOCPEACTBOM
MPEIOCTaBIICHUS TAKOTO TIaKepa B KOJBLEBOM HpocTpaHcTBe. Kak mpaBmito, TeKydast cpeaia He IpOTeKaeT Yepes
3aKOJIOHHOE KOJIBIIEBOE IPOCTPAHCTBO U, TAKMM 00pa3oM, CHEIMAIICTHl B JaHHOH 00J1acTH HE pacCMaTpPHBAIOT
pa3MmereHne makepa B JaHHOM Mecte. OTHAKO aBTOPHI HACTOSIIETO H300PETEHHS MOHSIIHM, YTO 3aKOJIOHHOE
KOJIBIIEBOE TPOCTPAHCTBO MPEACTABIECT COOOH MyTh MPOHUKHOBEHHUS IOTOKA, 0 KOTOPOMY MOXKET IPOTEKaTh
CKBaXWHHBIA ()OI B CIIydae aBapuu M BEIOpoca. ABapHs MOKET IPOHM30HTH B clydae pa3pylIeHUs IUIacTa,
[IEMEHTA W/WIN YIDIOTHEHUH, KOTOPBIMHU CHa0XeHa CHCTEMa 00CATHBIX TPYO M YCThEe CKBAKHHEI.

[IpeanouturenbHO MPETyCMOTPEHO HECKOIBKO MAKEPHBIX YCTPOMCTB. PaznuuHble makepHbIE YCTpOMCTBa
MOTYT OBITh PEAYCMOTPEHBI B OJHOM H TOM K€ HJIM B PA3HBIX KOJBIIEBBIX IIPOCTPAHCTBAX.

[IpeanoyTnTeabHO MakepHOE YCTPOHCTBO/YCTPOMCTBA MPEayCMOTPEHO/TIPEAYCMOTPEHBI B BEPXHEH YacTH
CKBa)XUHBI. TakuM 00pa3oM, Makephl, KaK MPaBHiIo, MOTYT 3aMEAJISITh MOTOK ()IIIOMIA BBILIE MTOBPEKACHHS HIIH
MPEAINOaraeéMoro IMoBpeXaeHUs 00caHOH KOJIOHHBL. TakuMm 00pa3oM, nakep(Iakepsl) MOTYT OBITH IPEIyCMOT-
pensl Ha T1yonHe 100 M B ycThe CKBa)KHHBI, IPEANIOYTUTEIBHO HA T1yOonHe 50 M, ocoOeHHO Ha riryoune 20 M u
HanOosee MpeArnoYTHTENFHO Ha riryoune 10 M.

[Takepsl, TperyCMOTPEHHBIE B 3aKOJIOHHOM KOJIBIIEBOM MPOCTPAHCTBE, MOTYT OBITH HEHArPYXEHHBIMH T1a-
KepaMmH, T.€. OHH He 00s3aTeNBHO CONepKaT 3aleTUIAIoNue 3y0ns, Makepsl MOTYT OBITh, HAIIPUMEp, HATIOTHSEC-
MBIMH FJTH HA0YXaOIIMH.

[Takepsl 3aKOJOHHOTO KOJBIIEBOIO HPOCTPAHCTBA MOTYT YCTAHABIMBATHCS BHIMIE 3aIleMEHTHPOBAHHOW
CeKIMU 00CaTHON KOJIOHHBI M OHH, TAKMM 00pa30M, KaK MPaBUIO, 00ECTICUNBAIOT JTOTIOJHUTEIBHBIN Oaphep s
MIOTOKA TEKYYUX Cpel HaJ HUMH, OOBIYHO 00eCTIeYBaEMBIN YaCThIO CKBAKHUHBI, B KOTOPOI OHM HAXOMISATCS.

B anbTepHaTHBHBIX BapHaHTaX OCYIIECTBICHUS MaKePhl MOTYT OBITh NPENYCMOTPEHBI HAa BHYTPEHHEH CTO-
poHe 00caaHON KOJIOHHBI BOJIM3M 3alleMEHTHPOBAaHHOW 4acTH 00CaJHON KOJIOHHBI, TAKUM 00pa3oM, 3aMeuiss
MOTOK, IPOXOASIINI B 3TOW TOYKE, TOTJAa KaK LIEMEHTUPOBAHHE 3aMEUIIET IOTOK, MPOXOSIINA ¢ HapyKHOH
YyacTH 00CaJHOI KOJIOHHBI.

[TpenoxpaHUTENBHBIN MEXaHN3M MOXKET MPEACTABIATH COOOM AIIEMEHT MOAOOHBIN Makepy 0e3 CKBO3HOTO
OTBEPCTHUS U, TAKAM 00pa3oM, B ICHCTBUTEILHOCTH (PYHKIMOHUPYIOIINN KaK CKBAXKMHHAS 3ariIyIliKa WK MaKep-
mpooKa.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS Ha OypHIIbHON KOJIOHHE MOXKET OBITh MPEIYCMOTPEH TaKep.

Takum 00pa3om, H300peTeHNE MPEIOCTABISIET CIIOCO0 OypeHus, BKIIOYAOMuii obecrieueHne Ha ¢aze Oy-
peHnst OypHIbHOM KOJOHHEI, COIepIKalleil MakepHoe YCTPOHCTBO, KaK OMpPEesICHO B HACTOSIIEM OMCaHHH.

ITockoybKy OypHIIbHBIE KOJIOHHBI Ha (aze OypeHHUs OOBIYHO BpPANIAIOTCS M TIEPEMEIIAOTCS B BEPTUKAIb-
HOM HAIpaBJICHUH, TO CIIEIHAIICTHI B JaHHOH o6iacT He OymyT BO3paXkaThb MPOTHB OOECICUeHUs IMaKkepa Ha
OypWJIbHOH KOJIOHHE, IIOCKOJIBKY Makep MpersTCcTByeT nepeMerieHnto. OIHAaKo aBTOPHI HACTOSILETO M300peTe-
HUS 3aMETHJIM, YTO IaKep, MPeIyCMOTPEHHBINH Ha OypHILHOIN KOJOHHE, MOXET MPUMEHSITHCS B CIIydae Upe3Bbl-
YallHOHM CUTyaluH 1, TAKUM 00pa3oM, 0OecIieunBacT IIPEUMYIIECTBa.

TaxuM 00pa3om, Imakep MOKET OBITh MPEIYCMOTPEH Ha OYpHIILHOM KOJIOHHE, SKCIUTYaTallHOHHON KOJIOHHE,
9KCIUTyaTallHOHHOM HOAY3JIE U MOXKET IPUMEHATHCS B 00CAKCHHBIX WJIN HEOOCAKEHHBIX YaCTSAX CKBa)KUHBI.

[MpenoxpaHuTENbHBIE MEXaHU3MBI M MaKephl, OMMCAHHbIE B HACTOSIIEM OIMCAHUH, TaKKe COAepKar Ho-
TIOJTHUTENNbHBIE (YHKIMOHAJIBHEIE CPEICTBA, TAKHE KaK THAPABIMYCCKUE WIH IIEKTPUICCKHIE JTHHUH.

Takum oOpazom, HacTosmmee N300pEeTEHIE TakXKe MPEIOCTABIIET CIOCO0 pa3sMeNIeHHus MPeI0XpPaHUTEIhb-
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HOTO MEXaHU3Ma COIJIACHO HACTOSIIEMY M300pETCHUIO, BKIIOYAIOIINA MOHUTOPUHT CKBa)KHHBI C HCIIOJIH30Ba-
HHEM JIaHHBIX, TI0JIy4aeMbIX OT JaTYMUKOB, KaK OIMCAHO B IAHHOM OITMCAHUH, CBA3aHHBIX C MPEA0XPaHUTEILHBIM
MEXaHN3MOM, IIPY JINKBUIAINHY CKBAXKUHBI, U/HIIH IEMEHTHPOBAHNY CKBa)KMHBI, /MM KOHCEPBAIIUN CKBAXKHHBI.

Ecnu nHBIM 00pa3oM He yKa3aHO, CIOCOOB M MEXaHU3MBI Pa3INYHBIX aCIIEKTOB HACTOSIIETO H300pEeTeHN
MOT'YT MPUMEHATBCSA Ha BceX (ha3ax, BKIIOUAsl ONepanun OypeHHs, KOHCepBallUH, KCIITyaTalln/3aKaunBaHus,
3aKaHYMBAHUS W/WIN JTMKBUJAINHN CKBAKUHBI.

becnipoBoHO cHMTHAN 1711 BCEX BAPHAHTOB OCYLIECTBICHMS MPEANOYTUTEIBHO SIBISIETCS] aKyCTHYECKUM
CHTHAJIOM, XOTS OH TaKyK€ MOJKET OBITH 3JICKTPOMAarHUTHBIM CUTHAJIOM HJIH JIFOOBIM APYTMM CHTHAJIOM WII KOM-
OWHannel CUTHAIOB.

[IpeamnoyTnTenbHO aKycTHYECKasl CBS3b BKIIOYACT CIIOCOOBI MOIYJISIMH MOCPEACTBOM YaCTOTHOW MaHH-
nymsinun (FSK), n/nnmn ¢aszooit manunymsaauu (PSK), w/nnn 6osiee caoxHbIE TPON3BOHBIE TAaHHBIX CIIOCOOOB,
TaKue Kak kBajparypHas ¢azosas manumyisinust (QPSK) wimn kBanparypras ammumtyanas moayisinus (QAM),
Y TPEANOYTUTEIBHO BKIIOYAET CIIOCOOBI MEpeaadyy CUTHAJIOB C PACIIMPEHHBIM CIEKTpoM. Kak mpaBmio, oHH
MPUCTIOCOOJIEHBI JUIsl TOTO, YTOOBI aBTOMaTHYECKH IIOJICTPaMBaTh aKyCTHYECKHUE YAaCTOTHI BHI3BIBHOTO TOKA H
CIOCOOBI AJIs TOTO, YTOOBI IPUCIIOCA0INBATHCS K YCIOBUSIM B CKBayKHHE.

BapuaHTbI OCyIIECTBICHHS HACTOSIIETO H300PETEHNSI MOTYT HCIOIb30BAaThCS KaK MPUMEHHUTENBHO K KOH-
THHEHTAIBHBIM CKBaXXMHAM, TaK U IPUMEHUTEIBHO K MOPCKUM CKBaKHHAM.

[TpenMymiecTBO ONMpEAEICHHBIX BAPUAHTOB OCYIIECTBICHHS 3aK/IIOYAETCS B TOM, YTO aKyCTHYECKHE CHTI-
HaJIbl MOTYT PAaCHpPOCTPAHATHCSI BBEPX M BHHU3 IO Pa3JIMYHBIM KOJIOHHAM M MOTYT II€PEMEIAThCsl OT OMHON KO-
JIOHHBI K Apyroi. Takum oOpa3oM, TUHEHHOE pacpOCTpaHEeHHE CUTHANIA HEOOsI3aTeIbHO. Y CTPOHCTBA MPSIMOTO
MapIuIpyTa, TAKHM 00pa3oM, MOT'YT TEpPSThCSI, @ CUTHAJI BCE €IlIe MOXKET YCIICIIHO MPUHUMATHCS ONOCPEI0BAHHO.
CurHan Taxxe MOXeT KOMOMHUPOBATHCS C IPYTUMH IPOBOJHBIMU M OECIIPOBOIHBIMHM CHCTEMaMU CBSI3U U CHT-
HaJlaMHd |, TAKUM 00pa3oM, He 00s13aTeNIbHO J0JDKEH PaclpoCTPaHITHCS Ha BCE PACCTOSHUE aKyCTHIECKUM 00pa-
30M.

JIro0oii acTieKT WM BapHaHT OCYILIECTBICHHS HACTOSIIEr0 M300pETEHHS MOXET ObITb CKOMOMHHPOBAH C
JOOBIM JIPYTHM acleKTOM BapHaHTa OCYIIEeCTBICHHU mutatis mutandis.

Teneps BapuaHT OCYIIECTBIICHUS HACTOSIIETO M300pETeHUs OyIeT OMHCaH JIUMIb ITOCPEICTBOM MpUMepa
CO CCBIIKOH Ha CONPOBOJUTENBHBIE YEPTEXKHU, HA KOTOPBIX

¢wur. 1 - cxemaruueckuil BUJ B pa3pe3e CKBaKHHBI B COOTBETCTBUH C OAHUM aCIEKTOM HACTOSIIETO H30-
OpereHus;

¢wur. 2 - 6JI0K-CXeMa IIEKTPOHHOTO 000PYAOBaHUS, KOTOPOE MOYKET UCTIONL30BAThLCS B TIEpEAIONIe YacTH
MpeIOXPAaHUTENLHOTO MEXaHN3Ma COTJIACHO HACTOSAIIEMY H300pETEHHIO;

¢wur. 3 - 610K-cXeMa AIEKTPOHHOT0 000PYAOBaHMUS, KOTOPOE MOXKET UCIIOIb30BaTHCS B IPHHUMAIONIEH Ya-
CTH TIPEJIOXPAHUTEIHHOTO MEXaHN3Ma COTJIACHO HACTOSIIEMY H300pETeHNUIO; U

¢wur. 4a-4c - BUIBI B pa3pese KiallaHa B IEPEBOJHUKE 00CaHON KOJIOHHBI B Pa3JINUHBIX HOJIOKCHHUSX.

@ur. 1 nmoxassiBaeT ckBaxuHy 10, coneprkalnyro rpymmy odcamHbIX KosoHH 12a, 12b, 12¢ n 12d u npune-
rafolme KojpleBsle npoctpanctBa A, B, C, D Mexnay kaxmoil o0cagHOil KOJIOHHOH M KOJIOHHOH BHYTpH Hee,
pu 5TOM OypHrIiTbHasI KoJioHHa 20 TIpeIycMOTpeHa BHYTPH caMOi BHYTpeHHel 00ca HO# KOJIOHHBI 12a.

Kak npuHATO B ypOBHE TEXHUKH, Kakaas oOcafHas KOJOHHA IIPOXOIUT B CKBRXKUHY JallbIlE, YEM COCEJ-
HsIsl 0OcasiHast KOJIOHHA CHapykHu Hee. Kpome Toro, camast HIXKHSSA 9acTh KaxI0H 00CaqHOM KOJOHHBI IEMEHTH-
pyeTcs Ipu MOHTaXe TI0 Mepe TOro, KaK OHa IIPOXOIUT HIKE BHEITHEH COCEAHEH KOJIOHHBI.

CornacHO OJHOMY acIleKTy HACTOSIIEr0 M300pETEHHs NMPEJOXPAHUTENbHBIC MaKepsl 16 MperycMOTPEHBI
Ha 00CcaJJHOI KOJIOHHE BBIIIE IIEMEHTUPOBAHMS, a TaKKe Ha OypuibHON KooHHe 20.

OHH MOTYT aKTUBHPOBATHCSl aKyCTHUECKH B JF00OH MOMEHT BPEMEHH, BKIIIOYAsT aKTUBALMIO 3aJHAM YHC-
JIOM, T.€. TTOCJIe TOTO KaK 4Ype3BblYaiiHas CHTyallMsl IPOU30IIa, C TEM, YTOOBI 3a0I0OKMPOBaTh MOTOK (IIIona,
MPOXOASAIINI Yepe3 COOTBETCTBYIONIEE KOJIBIIEBOE MTPOCTPAHCTBO. XOTSI HOPMAIIBHBIA PEKUM pabOTHI HE Tpedy-
€T aKTUBALMH JIJAaHHBIX ITAaKEPOB, OHM 00ECIICUNBAIOT OApbep VIl HEKOHTPOJIMPYEMOTO MOTOKA YIIIEBOJOPOIOB B
ciry4ae, ecii 00ca/iHast KOJIOHHA WIIM IPYTOd Y9acTOK PETyIMPOBaHUs pabOThl CKBaYKHHBI BBIHIET U3 CTPOSL.

Kpome Toro, naTunku (He MOKa3aHBI) B COOTBETCTBUM C OJJHUM aCIEKTOM HACTOSIIET0 M300peTeHus mpe-
JYCMOTPEHBI BBIIIE M HIDKE YKa3aHHBIX MAKEPOB C TEM, YTOOBI OCYIIECTBIIITH MOHHUTOPHHT ITapaMETPOB 32005
CKB@KHHBI B 3THX TOYKaX. JTO MOKET NMPEJOCTABIATh HHYOPMALUIO ONlepaTopaM O JFOOBIX HETHITMYHBIX Mapa-
METpax, a TAKXKe YIJIOTHSIOMIEH IIEJIOCTHOCTH MaKepa(MakepoB).

AKYCTHYECKHE PETPaHCIAIMOHHBIE CTAHITUH 22 MpeayCcMOTpPEeHBl Ha OypuIbHOU TpyOe, a Takke Ha pas-
JUYHBIX TOYKAX B KOJBLEBOM MPOCTPAHCTBE C TEM, YTOOBI MEPEAaBaTh aKyCTHIECKUE NAHHBIC, TOIYICHHBIE OT
JATYNKOB B CKB)KUHE.

[MpenoxpaHuTeNbHBIHN KianaH 25 Takke NpeTycCMOTPeH Ha OypHIIbHOM KostoHHe 20 U OH MOXKET aKTHBHPO-
BaThCSl aKyCTUUECKH C TE€M, YTOOBI IPEeOTBpaIaTh MOTOK (ironaa depes3 OypriIbHYIO KOJIOHHY.

B takom ciryuae ycTpoHCTBO (HE MOKa3aHO) COJECPXKUT TMAPOAKYCTHUECKUI NMPHUEMHHK M aKyCTHYECKHH
MPUEMOTIEPEaTINK, YCTAHOBICHHBIN WIIM MO3XKE pa3MellaeMblii Ha YCTPOHCTBE YCThsI CKBaKHHBI, TAKOM KaK
BOP xonctpyknms 30 B BepxHeH 4acTH CKBaKHMHBEL. OliepaTop OTIPaBisIeT THIPOAKYCTHYECKHH CHIHAMI C 00b-
eKTa 32 Ha MOBEPXHOCTH, KOTOPBIA MpeoOpasyeTcst B aKyCTHIECKUI CUTHAN U NIEPEAaeTCA B CKBAXHUHY ITOCPE.-
CTBOM ycTporicTBa. [ToaBOIHBIN KiTanaH 25 MPUHAMAET aKyCTHUECKHHA CHTHA W TIEPEKPHIBACT 32001 CKBaKHHBI
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(a He Ha IOBEPXHOCTH), Ta’Ke €CJIU JIF0OBIE Ipyrue BUABI cBsi3u ¢ BOP Obuti MOTHOCTBIO yTpayeHHI.

B anbTepHaTHBHBIX BapHaHTax OCYIIECTBIICHUS IaKkep MPUHUMAET CUTHAJ, a HEe NPeJOXPaHUTEIbHBIN Kila-
naH 25. Takum 00pazom, makep MOXKET MePEKPHITH ITyTh NPOHUKHOBEHHS MTOTOKA, T.€. KOJIBIIEBOE IPOCTPAHCTRBO.

Takum 00pa3om, BapHaHTHI OCYIIECTBICHHS HACTOSIIETO N300peTeHNs 00JIaAaloT MPEUMYIECTBOM, KOTO-
poe 3aKiIroYaeTcs B TOM, 9TO OHHM M30€raroT MCKIIOYUTEIHHON 3aBICHMOCTH OT MEXaHU3MOB ympasieHus BOP
Ha JTHe/ToJTy OypOBOW yCTaHOBKH/MOCTY B CKBaxkMHe. Kak MOXKHO YBUIETh Ha MpuMepe KatacTpodbsl B Mekcu-
kaHckoM 3amBe B 2010 r., ynpaBiieHne CKBaXKUHOM, B KOTOpo# oTkaza BOP, MoxkeT OBITh Upe3BbIUAHHO TPYI-
HBIM, U 3TO IPHUYHHSAET BpeI OKPYXKAIOMIEH Cpelie BCIEACTBHE HEKOHTPOJIHPYEMOW YTEUKH YTIIEBOJOPOIOB B
OKpYKaIONIyIo cpeny. BapnaHThI OCyIIecTBIEHUs HACTOSIIETO H300pETEHNUS TIPEIOCTABISIOT CUCTEMY, KOTOpast
YMEHbIIAET PUCK ITPOUCXOKACHHUS TAKMX KaTacTpO(HUECKHUX CITydaeB, a TakKe 0OecrednBacT BTOPUYHBIA Me-
XaHU3M YIPaBIICHUS IJIs1 YIPaBICHNS OABOJAHBIME NTPEIOXPAHUTEIbHBIMI MEXaHHU3MaMH, TAKMMH KaK TOBOJI-
HBIE KJIanaHbl, My(TbI, 3aTITyIIKA W/UIH TTaKephI.

B onpeneneHHBIX BapuaHTaX OCYIIECTBICHHUS YCTPOHCTBO YIPaBICHUS NPEIyCMOTPEHO Ha Oye WU Cy/HE
OTAEJIBHO OT OypoBO# MiIaropMbl. YCTPOHCTBO COAEPKHUT THMIPOAKYCTUYECKHH HM3JydaTellb U CITyTHUKOBBIH
npueMHHK. TakuM 00pa3oM, YCTPOHCTBO MOKET IMOJIY9aTh CUTHAJ CO CITyTHUKA, KOHTPOJIUPYEMBIH C Ha3eMHON
YCTaHOBKH, M IPEAaBaTh €r0 B CKBAXHHY C TeM, YTOOBI IEPEKPHITH CKBAXKMHY; BCE HE3aBHCHUMO OT OYpOBOA
iaThopMbl. B Takux BapraHTaX OCYIIECTBICHHUS CKBa)KHHA MOXET OBITh 0€30IIaCHO TIEPEKPHITa Jake B CIIydae
KaTtacTpo(dbl K B CJIydae MoTepu OypoBo# miIaThOopMEI.

Knaman 400 B mepeBoIHUKE 00CaIHOM KOJIOHHBI TIOKa3aH Ha ¢ur. 4a-4¢ U cOAepKUT BHENMTHUH Kopiryc 404
C IeHTpaJIbHBIM oTBepcTHEeM 406, mpoxoaamuM u3 kopryca 404 ¢ BHyTpeHHEH cTOpoHBI Yepe3 kaHan 408 u ¢
BHEIIHEH cTopoHs! uepe3 kaHan 410. IlepenBuxHoil anemeHT B Buae nopurHd 412 npeaycMOTpeH B OTBEPCTHU
406 1 MOeT IepeMenaTbCs ¢ TeM, YToObl repMmeTn3upoBath kaHai 408. ITomoOHBIM 00pa3oM BTOpOit mepe-
JBIDKHOM 371eMeHT B Bue mopiiHs 414 npexycMoTpeH B oTBepcTHH 406 M MOKET IepeMenarsesi ¢ TeM, YTOObI
repmeTu3upoBats kaHai 410. Mexanusmsl 416, 418 ynpasneHus ynpasisioT nopmHsamu 412, 414 cooTBercT-
BEHHO.

Knaman 400 B mepeBogHUKE 00CaTHOW KOJIOHHBI paboTaeT B Ka4eCTBE YaCTH BCeit 00caaHON KOJIOHHBI, Ta-
KOH Kak oOcamHas kKoJioHHa 12, moka3anHast Ha ¢ur. 1, ¥ pacmonoxkeH TakuMm obpa3om, uto kaHar 408 Hampas-
JIeH BO BHYTpPEHHEE KOJIBIICBOE IMPOCTPAHCTBO, a KaHas 410 HampaBiieH BO BHEITHEE KOJIBLIEBOE IPOCTPAHCTBO.

ITpu sxcruryatamuu mopurHA 412, 414 MoryT nmepeMemarhcsl B pa3IMdHbIe MOJIOKEHHS, KaK MOKa3aHO Ha
¢ur. 4a, 4b u 4c, mocpencTBoM MexaHu3MOB 416, 418 yrnpaBieHus B OTBET Ha TIOTyYeHHBIE OECTIPOBOIHBIC CHT-
Hanel. TakuM 00pa3oMm, TaBICHUS MEXKAY BHYTPSHHUM M BHEIIHUM KOJBLEBBIMH IPOCTPAHCTBAMH MOTYT OBITh
M30JIMPOBAHbI TOCPECTBOM OOECIIeueH s 110 MEHbLIeH Mepe OJHOTro n3 nopuHei 412, 414 Hag uam Mexmy co-
otBeTcTByroIMMY KaHanamu 408, 410, kak okazaHo Ha Qur. 4a, 4c.

J1n1st BEIpaBHUBAHMS JTaBJICHHUS MEXKTy BHYTPEHHUM U BHEITHUM KOJIBIIEBBIMH IPOCTPAHCTBAMH MOPIIHU 412,
414 mepeMemaroTcs B MOJIOXKEHUE CHapYku kaHamoB 408, 410 Tak, 4To OHM HE ONOKHPYIOT UX M HE OJOKUPYIOT
otBepcrre 406 MeXTy HUMH, Kak oKa3aHo Ha ¢ur. 4b. Takum 00pa3om, 1aBJICHUS MOTYT BEIPABHUBATHCS.

Takum 00pa3om, JaHHBIE BapUAHTHI OCYIIECTBICHUS MOTYT OBITH MOJE3HBIMH B TOM, YTO OHM OOecIIedH-
BAIOT BO3MOKHOCTh BBIPAaBHUBAHHS JABICHUH MEXAY JBYMS COCEIHHUMH KOJIBIIEBBIMHU IIPOCTPAHCTBaMHU 00cal-
HOW KOJIOHHBI B TOM Ciyd4ae, €CIH OJHO M3 HHUX IPEBBICIIIO AOIMYCTHMOE NAaBJICHHE W/WIHA €CIH MPON30ILIa
Ype3BbIYaiiHAS CUTYAITHSL.

Kanan 3atreM MokeT OBITH M30JMPOBAH W MOXKET OCYIICCTBITHCS MOHHTOPHHT INABJICHHUS C TE€M, YTOOBI
BBISICHUTDH, OyZET JIN MPOUCXOTUTH MOBBIMICHIE AaBICHHUA. TakuM 00pa3oM, B OTIMYHE, HAPHMEp, OT Pa3phIB-
HOHM MadparMel, KOTJa OHa HE MOXKET BEPHYTHCSI B CBOE IIEPBOHAYAIBHOE COCTOSIHUE, BAPHAHTHI OCYIIECTRIIC-
HHSI HACTOSIIIETO M300pETeHUSI MOTYT BBIPAaBHHUBATH JABJICHHE MEXAY 00CAaIHBIMU KOJIOHHAMH, BO3BPAIAaThCS B
UCXOJIHOE COCTOSTHHE U 3aTeM IOBTOPSTH 3Ty MPOLEAYPY CHOBA, a AJS ONPEAEICHHBIX BAPUAHTOB OCYILIECTBIIC-
HHS IOBTOPSTH JaHHYIO IPOLEyPY HEIPEPHIBHO.

B onnoMm ciydae naBneHne B 00camHOW KOJOHHE MOJKET BBIPAOATHIBATHCS BCIEACTBHE MOTOKa (hronaa u
TeMIlepaTypHOTo pacmmpenus. V3BecTHas pa3pbiBHas nuadparma MOKET PElIUTb NPOOJIeMbl, CBSI3aHHbBIC C W3-
OBITOYHBIM JABJIICHHEM, M CKBKUHBI MOTYT IIPOAOJDKATE HOPMAIBFHO (yHKIHOHHPOBaTh. OHAKO IOCIeAyIoIIee
BO3HHKHOBEHHE TAKOTO M30BITOYHOTO IAaBIICHHUSA yXK€ HE MOXKET OBITh HelTpamm3oBaHo. Kpome Toro, mHorma
OBIBaCT TPYIHO OINPEACIUTh, OBUIO M M30BITOYHOE AAaBJICHHE BHI3BAHO TaKUM IOIIAIONTUMCS YIIPABICHHUIO CO-
OBITHEM WJIM OHO CBHIIETEIBCTBYET O OoJiee cephe3HOM mpobieme, 0COOEHHO B cllydae, €CJIA MOBTOPSIONTUECS
TIOBBIIICHUS IaBJICHNS HE MOTYT JETEKTUPOBATHCS M OCIAONIATHCS B U3BECTHBIX CHCTEMax. BapHaHTHI ocymecT-
BJICHHS HACTOAIIETO M300pETEHHU 00ECIIeYNBAOT YMEHBIIEHHE TaKNX MPo0iieM. B HEKOTOPBIX BapHaHTax OCy-
IIECTBJICHUSI HECKOJIBKO Pa3IMYHBIX MepeBoAHMKOB 401 00casHON KOJOHHBI MOTYT HCIIONB30BaThCS B OJHOM
00caJHOH KOJIOHHE.

@ur. 2 nokasbIBaeT Nnepenaroinyro 4yacts 250 nperoxpaHUTenbHOro Mexanusma. Yacts 250 copepxut me-
penaTyvk (HE MOKa3aH), MATaeMBIH OT aKKyMyJsTopa (He MokasaH), mpeoOpasosatenb 240 u tepmomerp (He
MOKa3aH). AHaJOTOBBIH CHTHAJI O JaBJIEHUH, I'€HEpUpYyeMBbIi npeoOpasoBareneM 240, mpoxoauT K Onoky 241
JJIEKTPOHHOTO 000PYIOBaHUs, B KOTOPOM OH OLM(POBHIBAETCS U IOPSAAKOBO KOAUPYETCS AJIsl IepeJady Ha He-
cymel gactote, Haxoxsmelcs B auamazone 1 ' - 10 k[, mpenmourutenbro 1-10 x['11 ¢ ncmons30BaHneM Me-
ToMa yacToTHOW MaHumyssun FSK. Pe3ynapTupyromme uMITyIbChbl HECYIIIEH 9acTOTHI BO3ACHCTBYIOT HA MarHH-
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TOCTPUKIIMOHHBIN TpeoOpazoBarens 242, comepikamuidi KaTymky, cOpMHpPOBaHHYIO BOKPYT CeplCYHHMKa (HE
MOKa3aHO), KOHIIBI KOTOPOTO JKECTKO COCIUHEHBI C 00CaJHON KOJOHHOW OypOBOH CKBaXHMHBI (HE MOKa3aHO) B
PAacCIIONIOKEHHBIX HA PACCTOSIHUH APYT OT Ipyra MecTax. TakuM obpa3om, HH(POBEIM CIIOCOOOM KOTUPOBAHHBIC
JAaHHBIC TIPe0OPa30BHIBAIOTCA B MPOIOJIFHYIO 3BYKOBYIO BOJIHY.

biok 241 mepenaromeli 2JEKTPOHUKH B JAHHOM BapUaHTE OCYIIECTBICHUS COACPKUT Ienb 244 HOPMHUPO-
BaHWs CUTHAJIA, OIIM(POBBIBAIOIIYIO M KOMUPYIOMIYIO TIenh 245 u ¢hopmupoBarens 246 Toka. OcOOEHHOCTH TaH-
HBIX IIETMIeil MOTYT BapbHPOBATHCS, a TAKXKE MOTYT HMCIOJIB30BATHCS JIIOOBIE APYTHE MOIXOMASIIINE CXEMHBIE pe-
menus. [IpeodpazoBatens coequnsiercs ¢ GopmupoBaTeneM 246 Toka U GOpMUPYETCS] BOKPYT cepaedHmka 247.
[peanournTensHO ceplaeuHuk 247 mpenacraBisieT coO0H MPOKATaHHBIN CTEPKEHb M3 HUKEIS JUaMeTpoM 24 MM.
JiHa cTep kHS BRIOMpaeTcsl TaKUM 00pa3oM, 4TOOBI COOTBETCTBOBATH HEOOXOANMOI 3BYKOBOI 4acToTe.

@ur. 3 noka3plBaeT MPUHUMAIONIYIO0 YacTh 360 mpenoxpaHuTeabHOro MexaHuszMma. [IpuHuMaromas 4yacTb
361 comepxut GmisTp 362 U nepegaTduk 363, COCTUHCHHBIC ¢ MOAYJIEM SJICKTPOHUKHU, KOTOPBIH IMUTACTCS OT
aKkkymyJsstopa (He nokaszan). @uiabtp 362 mpeacraBisier co00il MEXaHUYECKHH TT0JI0COBOI (MIIBTP, HACTPOCH-
HBI HA HECYIIHME YacTOTHI JAHHBIX, U CIYXXUT JJIA YAaJCHUS HEKOTOPOTO aKyCTHYECKOTO IIyMma, KOTOPBIH, B
MIPOTUBHOM CJIy4ae, MOXKET 3a0MBaTh TOMEXaMH AJISKTPOHHOE o0opyaoBanue. [Ipeodpa3oBaTens 363 mpeacras-
nsieT co00# mbe3oanekTpudeckuit dnemMenT. @unsTp 362 u npeobpazoBaTens 363 MEXaHUIECKU COSTMHEHBI T10-
CIIEZIOBATENFHO, M 3Ta KOMOMHAIINS JKECTKO MPHUKpPEIUIEHAa CBOMMH KOHIIAMH K OJHOMY M3 IPOJOJITOBATHIX dJ€-
MEHTOB, TaKHX KaK HACOCHO-KOMITPECCOPHAs KOJIOHHA U 00Ca/IHbIC KOJIOHHBI (He MmoKa3aHbl). Takum o0pa3om,
npeoOpazoBarenb 363 obecrmednBaeT AIEKTPUIESCKUI BBIXOM, KOTOPBIH CBHICTEILCTBYET O 3BYKOBOM CHTHAJIE
JMaHHBIX. Takke MpeayCMOTPEHBI MIEKTPOHHBIE GUIbTPHI 364 1 365, U CUTHAT MOYKET PETPAHCIUPOBATHCS WIIH
CJIMYATHCSl TTOCPEACTBOM JIFOOBIX NOAXOISIINX CPENCTB 366 KOHHTyparuu, nogo0HOH KOH(HUTypaluy, NoKa-
3aHHOI1 Ha ¢ur. 2.

[TpeumMymiecTBO ONpeaeIeHHBIX BAPUAHTOB OCYLIECTBICHHS 3aKIIOYAETCS B TOM, YTO aKyCTHYECKHE CHT-
HAJTBI MOTYT PAcIpOCTPaHATHCS BBEPX M BHHU3 IO PA3IMYHBIM KOJIOHHAM M MOTYT IEPEMEIIAThCS OT OJJHOU KO-
JIOHHBI K Apyroil. TakuM oOpas3om, ITHHEIHOE paclpocTpaHeHne CUTHaNa HeoOsa3aTenbHo. Takum o0pa3om, ycT-
POYCTBA MPSMOTO MapIIpyTa MOTYT TEPATHCS, & CUTHAN BCE €IIe MOXET YCIEITHO MPUHUMATHCS OTIOCPEIOBaH-
Ho. CHTrHaJ TakKe MOXeT KOMOMHUPOBATHCSA C APYTHMHU MMPOBOAHBIMU U OECIIPOBOAHBIMH CHCTEMaMH CBSI3H, W,
TakuM 00pa3zoMm, He 0043aTeNbHO JOJDKEH PacIpOCTPaHATHCS Ha BCE PACCTOSHUE aKyCTHIECKIM 00pa3oM.

YcoBepIeHCTBOBAHUS M MOJIU(UKAIIMA MOTYT OBITH BBIITOJIHEHBI 0€3 OTKJIIOHEHHS OT 00beMa m300peTe-
HUS. XOTS KOHKPETHBIM MPUMEP OTHOCHUTCS K ITOJBOIHBIM CKBa)XKHHAM, JPYTH€ BapHAHTHI OCYIIECTBICHHUS MO-
TYT UCIIOJIB30BATHCA Ha IUIaT(OopMax MM KOHTHHEHTANBHBIX CKBAKIHAX.

OOPMVIIA U30BPETEHUA

1. CxBakrHa, COIepIKaIIas MakKepHOE YCTPOMCTBO M TATYMK VIS TETCKTHPOBAHUS TapamMeTpa B CKBaXKHHE,
TIPY 3TOM TTaKEPHOE YCTPOICTBO CONMEPKHUT MaKep U MEXaHNU3M aKTHUBAIMH, [IPH 3TOM MEXAHW3M aKTHBALMU CO-
JEPXKUT PACIIMPUTEITHHBIN MEXaHU3M IS PACIIMPEHUS MaKkepa 1 OeCIIpOBOIHOM MPUEMHHK, TIPHCIIOCOOICHHBIH
JUTS TIpreMa OecIIpOBOIHOTO YIPABIISIONIETO CUT'HAJA, OTIPABICHHOTO B OTBET HA MMapaMeTp, ACTEKTUPOBAHHBIH
JATYUKOM, M IIPH ATOM OECIIPOBOIHOM MPUEMHUK IPUCTIOCOOIICH [T YIIPABICHUS MEXaHU3MOM aKTHUBAIIHM;

IIPH ATOM TIAKEPHOE YCTPOUCTBO MPEAYCMOTPEHO B 3200€ CKBaKUHBI B JIIOOOM H3 CIIEIYIOIINX MECT:

B 3aKOJIOHHOM KOJIBIIEBOM IIPOCTPAHCTBE MEXKIY ABYMS Pa3IHIHBIMU 00CaTHBIMH KOJIOHHAMH H

MEXITy KOJIOHHOH U TUIACTOM.

2. CKBaXXHHa T10 II. |, OTIIMYAIOIIAsCS TEM, YTO MMAKEPHOE YCTPOWCTBO MPEIYCMOTPEHO B 3a00€ CKBaXKHHEI B
3aKOJIOHHOM KOJIBIICBOM MPOCTPAHCTBE MEXKIY IBYMS Pa3TUIHBIMU 00CaTHBIMHU KOJTOHHAMH.

3. CkBaxxuHa 10 1.1 WITH 2, OTIIMYAIOIIASCSA TEM, UYTO MPUEMHHUK MPEJICTABIACT COOOM MpUeMOIepeIaTIHK.

4. CKBaXXWHA TIO JTIOOOMY M3 MPEIBIIYIINX TyHKTOB, OTIUYAIOIIASACA TEM, YTO MPUEMHUK U MPUEMOIIe-
penaTInK MpEACTaBIAeT cO00M aKyCTHUECKUI MPHEMHHUK WM HMPHUEMOIEPEAaTINK COOTBETCTBEHHO, a CHUTHAI
MPENCTaBIsIeT COO0H aKyCTHUECKUN CUTHAI.

5. CxBaxxuHa 1O JI0O00OMY M3 M. 1-3, OTIWYaromascst TeM, 9YTO MPUEMHHK WM TIPHEMOIEpeIaTIuK pe-
CTaBIsET COOOH ANMEKTPOMArHUTHBIN NMPUEMHHUK WM IMPHEMOIEPEIaTINK COOTBETCTBEHHO, a CHTHAN IPECTaB-
JISIET COOOM DIIEKTPOMATHUTHBIA CUTHAJL.

6. CkBaXHHA TI0 JTIOOOMY W3 HPEABIAYIINX ITyHKTOB, OTIIMYAIOIIASCS TEM, YTO BBHIIIOJHEHA C BO3MOXHO-
CTBIO MMOJTyYeHUS WHPOPMAIIUH, IPEIOCTABIIEMON JATYMKOM, OCCIIPOBOIHBIM ITyTEM.

7. CKBaXXWHA IO JIIOOOMY W3 MPEIBIIYIINX TYHKTOB, OTIMYAIOIIASACSA TEM, YTO ITaKeP BBIOJIHEH C BO3MOXK-
HOCTBIO PACIIUPEHUS MPH SKCIUTYaTAIUH TOCPESICTBOM COKATHSL.

8. CkBaxxuHa 10 JIF0O00MY 13 M. 1-6, OTIHYArOIIASCS TEM, YTO IMaKep BBIMOJHEH C BO3MOXKHOCTBIO PACIIIH-
PeHUS TIPH AKCILTyaTallK TOCPESICTBOM HAIMTOJTHCHHUS.

9. CxBaxXHHa 10 JIOOOMY W3 TPEABIAYINUX TYHKTOB, TOMOJHUTEIHFHO COJACPIKAIIas MEXaHU3M TIepeMeIe-
HUSI, BBITIOJTHEHHBIH C BO3MOKHOCTBIO aKTHBAIMH PACIIMPUTEIFHOTO MEXaHI3Ma, KOTOPHIH pacupseT makep u,
TakuM 00pa3oM, oOecliednBaeT MEepeMEIIeHNe Makepa W3 MEepBOTO IMOJOXKEHHSA, B KOTOPOM OOecredeH IMOTOK
(hronia, BO BTOpOE IMOJIOKEHHE, B KOTOPOM TOTOK (DIfOMIa OrpaHMYeH; W IPU 3TOM MEXaHN3M IepEeMEIICHUS
BBITIOJTHEH C BO3MOXXHOCTBIO TIEPEMEIIICHHS TTaKepa M3 OJHOTO M3 IEPBOTO MOJI0KEHUS W BTOPOTO TIOJIOKEHUS B
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Jpyroe U3 MEepBOTo MOJOKEHHS U BTOPOTO MOJOKCHHSI aBTOMAaTHYECKH B OTBET 110 MEHBIIEH Mepe Ha OJIUH I1a-
pameTp, IeTeKTUPOBAHHBINA JaTIHKOM.

10. CkBaxkuHa 110 JIIOOOMY M3 MPEABIAYIUX ITYHKTOB, OTIMYAIONIASACS TEM, YTO CKBa)KMHA IMPEACTABISAET
c000¥1 MOABOTHYIO CKBaXKUHY.

11. CkBaXMHHAsI CUCTEMa, COIEepIKaIIas

CKBaXHHY TI0 JIIOOOMY W3 IPEAbIAYIINX TyHKTOB,;

HECKOJIFKO 00CaHBIX KOJIOHH;

MMaKEePHOE YCTPOHCTBO PACIIOIOKEHO MO MEHBIIEH Mepe Ha OAHOW M3 HECKONBKHX 00CaJHBIX KOJOHH IS
OTpaHWYEHUs TIOTOKa (IIIona Yepe3 KOJIbIEBOE MPOCTPAHCTBO MEXy YKAa3aHHOM 10 MEHBIIEH Mepe OTHOW M3
HECKOJILKMX 00Ca/IHBIX KOJIOHH U OJIM3JIeXKaINM 3JIEMEHTOM YAJIMHEHHOW (hOPMBL,

TIPU ATOM JIEMEHT Y/UIMHEHHOH (OPMBI MpecTaBisieT co00i 0JHO M3 OypHIIBHOI TPYOBI M SKCILTyaTalu-
OHHOHM HACOCHO-KOMITPECCOPHON KOJIOHHBI.

12. CkBaxxuHHas cucteMa 1o 11.11, OTIHYaromascs TeM, 9YTO JaTYHKH W/UIH MPUEMHUKHU MIPEyCMOTPCHEI
10 MEHBIIEH Mepe B OJTHOM 3aKOJIOHHOM KOJIIIEBOM IPOCTPAHCTBE, ONPENESICHHOM MEXIy IBYyMsl 00CaJHBIMH
KOJIOHHAMH.

13. CkBaxkunHas cucteMa 1o .11 miam 12, oTianyaromascs TeM, 9YTO Ha o0cagHoil KOJOHHE BOJIM3H 3alle-
MEHTHPOBAaHHOH 4aCTH KOJIOHHBI IIPEIyCMOTPEH HaKep.

14. CxBaxkuHHas cucTema 1o JroooMy u3 mm.l1-13, oTmyaromascs TeM, 4TO Makep MPH dKCILTyaTaluu
MPEIYCMOTPEH B pacIIMpeHHONH KOHQUTYparu 1 QyHKIIMOHUPYET B Ka4eCTBE IMOCTOSIHHOTO Oaprepa st Impe-
MSATCTBOBAHMA MOTOKY (IIFOHA.

15. CxBakuHHas cucteMa 1o Jodomy u3 mi.l1-13, ommmyaromasics TeM, 4To Makep MpH SKCILUTyaTalluH
IpeyCMOTpPEH B HEpaclInpeHHO KOH(QUTYypaly U IPUCIOCOONICH aKTHBUPOBATHCS IPU HEOOXOMMOCTH.

16. CkBakMHHAs cHCTEMA MO I1.15, oTiMYaromascst TeM, 4TO MaKep MpHU AKCINTyaTalluu MPUCIIOCOOIEH aK-
THUBHPOBATHCS B CIIyyae HEOOXOANMOCTH IPH BO3HUKHOBEHHH YpE3BbIUAHON CHTYaIHH.

17. CxkBaxxuHHas cucTeMa 1o JroboMy u3 i l1-16, oTauyaromascs Tem, 9To TMakep MPUCIIOCOOJICH pac-
IIAPSTHCA B HATIPABICHUH BOBHYTPb.

18. CxBaxxuHHas cucTema 1o Jirodomy u3 mil.11-17, oTnugaromascs TeM, 94To Tmakep MpeayCMOTPEH B Tpe-
nemax 100 M ycThsl CKBaXXWHBI, PaKyJIbTaTUBHO B mpezenax conee 50 M, ocobenHo B npenenax 20 M u eme 60-
nee ocobeHHo B npeaenax 10 m.

19. Crioco0 yrpaBiieHHsT CKBRXKWHOH 110 JI000My 13 1. 1-10 B upe3BbIUaifHON CUTYaIlUH, BKITIOYAIOIIIHA

IepeMeIIeHne nakepa u3 OJHOTO U3 IIEPBOTO M BTOPOTO TOJIOXKEHHUS B APYroe M3 IMEPBOT0 M BTOPOTO TIO-
JIO)KEHHS B OTBET Ha M3MEHEHHE CUTHaJIa, TI0Jy4aeMoro OecIpOBOJHEIM IPHEMHHUKOM, U

aKTHBHPOBAHUE PACHIMPHUTEIFHOTO MEXaHH3Ma, KOTOPBI pacumupsieT Imakep W, TakuM o0pazoM, mepeme-
IAeT MaKep MEXIy YKa3aHHBIM ITEPBBIM ITOJIOKCHUEM U YKa3aHHBIM BTOPBIM MTOJIOKCHUEM, H

TIPU ATOM CIIOCOO JOTIOJTHUTENHFHO BKIIOYAET OTIPABKY OSCIPOBOJHOTO CHUTHAJIA B CKBRKUHY IJISI aKTHBA-
Y WIH JCAKTUBAIIUH PACIIMPUTEIHFHOTO MEXaHU3MA B CITyYae Ype3BHIYAWHON CUTYAIIHH.

20. Crioco6 1o .19, oTnuyaroniuiicst TeM, 4TO IPUEMHHK NPEACTAaBIIET cOO0W OMH M3

aKyCTHYIECKOTO IPUEMHHUKA, a CUTHAJ PEACTABISIET COO0H aKyCTHUECKUI CUTHAT,

ANEKTPOMArHUTHOTO NIPHEMHHUKA, a CUTHAJI TIPEACTABIIET COOOH 3JIEKTPOMArHUTHBIN CUTHAT,

ANEKTPOMArHUTHOTO NMPHEMHUKA M aKyCTHYECKOTO NPHEMHHKA, a CHUTHAJI IMepemaeTcsl depe3 4acTh pac-
CTOSIHUS TIOCPEICTBOM AICKTPOMArHUTHOTO MIPUEMHHKA U Yepe3 YaCTh PACCTOSHUS IIOCPEACTBOM aKyCTHIECKOTO
MIPUEMHHUKA.

21. Cnoco0 no mobomy u3 1. 19 win 20, oTIMYaronuics TeM, YTO IPUEMHHUK MPEACTaBIseT co00il mpue-
MoIIepeIaTYHK.
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