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Ma30Hax, MPHYEM KaX/IbIii U3 MIEPBOTO U BTOPOTO 4a-
CTOTHBIX IMANla30HOB UMEET CaMyl0 HU3KYIO 4acTOTY
1 CaMyT0 BBICOKYIO YaCTOTy COOTBETCTBEHHO. HacToTa
MIEPBOTO M BTOPOTO YACTOTHBIX IHAMA30HOB CHHXPO-
HU3UPOBaHA U TCHEPUPOBAHUS CyOrapMOHHYECKO-
TO CBUII-CUTHAJA, a TPETHH CeHCMUYeCKU BHOpaTop
M3MEHSET YacTOTy CBHII-CUTHAJIA B TPEThEM 4YacTOT-
HOM JIMana30He, UMEIOIIEM CaMyl0 HH3KYIO 4acTOTY,
10 MEHBUIEN Mepe, paBHYIO YKa3aHHOW camMOi BBICO-
KOH YacToTe JIF000ro M3 MEPBOrO M BTOPOTO YacTOT-
HBIX Mana30HoB. JIaHHBIN TPETHI YaCTOTHBIN Iuana-
30H MMEET CaMyl0 BBICOKYIO 4acTOTy B MHTEpPECYIO-
IIEM JIANa30He CEHCMHYECKHUX YaCTOT.
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CNOCOB YNPABNEHWA MPYNMON MOPCKMX CEMCMUYECKUX
BMBPATOPOB AJ1A YCUINEHNA HU3KOYACTOTHOIO BbIXOOAHOIO CUIHATA

ObnacTb TEXHUKU, K KOTOPOW OTHOCUTCSA nM3obpeTeHune

Hacrosilee n3obpeteHme B LUeNoM OTHOCUTCA K 06nacTtM MOPCKUX CENCMUHECKNX
BubpatopoB. KoHkpeTHee, n3o0peTeHne OTHOCUTCS K Crnocoly ynpaBneHus rpynnamm
TakMx MOPCKUX BUOPATOpPOB ANS YCUMEHUS HU3KOYACTOTHOTO COAEPXKaHUS BbIXOAHOMO

curHana rpynnbi.

[MpeaLecTBYOLLNN YPOBEHDb TEXHWUKM

NCTOYHMKM  cemcmmyeckmx  konebaHui  BMOpaUMOHHOrO TUMNA, W3BECTHbIE
cneumanuctam, Bo30yaarT CEeNCMNYECKME BOMHbI B r€OMNOrMYECKOn Cpeae C NMOMOLLBHO
nepemMeLLeHns ns3ny4varoLen NoBepxHocTn ocobbim obpasom, Hanpumep, nateHt CLLUA Ne
3,863,202, BblgaHHbin Landrum. B oOgHOM TuNe OCYLUECTBNEHNA HACTOSLLEro
n3obpeTeHna msnydvawwas MNOBEPXHOCTb COEAUHSETCA C CUCTEMOW YNpasBneHus,
BKMIOYAIOLEN TMAPABINYECKAA AOMKPAT U PErYNUPYIOLLMIA KnanaH, KOTOpbIn BbIGOPOYHO
nojaeT rmapasnnyeckoe JaBreHne C KaK4oW CTOPOHbI rmapasnmyeckoro gomkpara. Kak
npasuno, perynupyowumn knanaH obnagaeTt anekTpu4yeckum npuBoaoM. InekTpuyeckue
CurHanbl, NojasaemMble Ha perynupylowmn knanaH, B obljem criyvyae COOTBETCTBYIOT
dopme BOMHbI BUOPALUMOHHOrO CUrHana, KOTopbid POPMUPYETCH 3a CYET ABWKEHUS
nsnyyawLwen nosepxHocTn. Ons Toro, 4tobbl ABMXKEHME WM3My4YaloLEN MOBEPXHOCTU
3 EKTMBHO B3aUMOAENCTBOBANO C 3eMren, Heobxogumo obecneuntb Hanuuune
OOMbLUON WHEPTHOWM MacChbl, COEAWHEHHOW C TMAPaBNUYECKAM AOMKPaTOM HanpoTuB
nsnyvarowen noBepxHocTn. B agpyrom BapumaHTe oOcyllecTBneHus Aaunadparma,
NMOMELLEHHAsA B BOAOEME, NEPEMELLAETCA TakMM e 06pa3om C MOMOLLBIO ANEKTPUHECKNX
UNN 3NEKTPOMEXAHNYECKNX CPEACTB.

Tunoson mopckon Bubparop NpPouMNNIOCTpupoBaH n onucad B nateHte CLUA Ne
3,349,367, BbigaHHom Wisotsky. B cocrtaB Takux BUOPaATOPOB BXOAUT aKyCTUYECKUN
nsnyvarenb, ynpasnseMbii rMapaBnuyeckum AomMKpaTtoMm. [uapasnuyeckne gasreHus
nony4aroT OT MOBEPXHOCTHOIO WUCTOYHMKA U MOLAIOT C MOMOLLBIO LUMAHIOB BbICOKOIO
AABMEHUA Ha MApaBnUYECKMA AOMKpPaT, perynupyembli CepBOKManaHoM, Bbi3biBas
ABWXKEHME aKkyCTMYeCKOro wusnyqarens B 3ajaHHOM JuanasoHe 4actor. Bubpartop
NporpaMMMpPyeTCs  YNpasnsaloWUMM  CUrHanamu Ans  reHepypoBaHWUS  3HEPrun B
cencmmyeckon nonoce vactor ot 10 go 190 ly. B xoge BLINOMHEHUs onepauuin
NMPOVCXOAUT KayaHWe BbIXOLHOrO curHana Bubpatopa (M3MEHEHMEe 4acToTbl CBWI-

cCUrHana) 4yepes ykasaHHbI Bbille AWanasoH 4acToT C pasBEepTKOM BBEPX WMM BHUS.
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MHepTHas macca pna Bubpartopa obecneumBaeTcss  KOPMYCHOW  KOHCTPYKUMER,
BMELLAIOLEN rmapasnmyeckun JOMKpaT U akycTudeckui manyyatens. B cooTBeTcTBUM C
3TUM, KOpPMYC, TakoWn kak nokasaH Ha dur. 5 B nateHte ‘367, BblgaHHbIn Wisotsky, byaet
cosgasaTtb BuOpauMm Ha TOW e 4acToTe, YTO M aKyCTMYECKUA u3nydaTtenb, U 3Tu
Bnbpaymm 6yayT nepepaBatbCs Ha NOOYIO KOHCTPYKLUMIO, CMOHTUPOBAHHYKO Ha Kopryce,
Hanpumep, Ha KOHCTPYKLMIO, UCMOMNb3yeMyto ANsS COEAMHEHUss MOPCKOro smbparopa C
OMNOPHbIMM U BYKCUPOBOYHBIMU YCTPOWCTBaMK, a Takke ¢ nobbiMm 00opyaoBaHUEM,
CMOHTUpPOBaHHLIM BOMM3M OT BMOpartopa. Ewe oanH mopckon BmbOpartop onucaH B
nateHte CLLUA Ne 4,635,747, BoigaHHom Bird, Sr. n ap.

KoHkpeTHoe orpaHuyeHne Ha BMOPaUMOHHbIE CEUCMUYECKME  UCTOYHUKM,
M3BECTHbIE CneynanncTam, CBA3aHo C reHepaymen HN3KOYaCTOTHBIX CENCMNYECKUX BOSTH,
Kak npaBuno, ¢ 4acTtoTon MeHblen 8 My. [N TakMx HU3KUX 4acTOT MHEPTHAas macca Unu
avadparma AOMmKHbl ObiTb OTHOCUTENBHO BOMNBLUMMK, NPU 3TOM KONMWYECTBO ABMKEHUS,
KOTOpoe HeobXoAMMO nepeaaTtb W3nyvarowen MOBEPXHOCTU, TakkKe OTHOCUTENBHO
BEMUKO. YNpaenaTb TakuUM  ABWXKEHMEM, 4Tobbl OHO TOYHO COOTBETCTBOBAro
3MNEKTPUYECKOMY YNPaBnALEMY CUrHany, Takke okasanocb CrOXHO.

CoOOTBETCTBEHHO, COXpPaHAETCA NOTPEOHOCTb B CUCTEMAX MOPCKUX CENCMUYECKUX
Bubpartopos, obecneymBaloMx A[OCTATOYHYIO 3HEPruil0 BOMH B  HU3KOYACTOTHOM

AvanasoHe AN CeNcMOopasBeakM.

CyLUHOCTb n3obpeTeHus

Cnocob ynpaBneHus MOPCKUMU CENCMUYECKMMU BUOpaTopamm B COOTBETCTBUM C
OAHVM acnekToM HaCTOSALLEro n3obpeTeHns BkNoYaeT OykCMpoBaHmne, No MeHbLLEN Mepe,
NepBOro U BTOPOro MOPCKUX CENCMUYECKNX BUOPATOPOB B BOAOEME MOA KOPNYyCOM CyaHa.
MO MeHbLUEW Mepe TPETUM MOPCKOW cerncmmyecknin Bubpartop OyKCUpYKOT B BOAE Ha
BbiOpaHHOM rnybuHe, OTNMYHOW OT rnybuHblI Nog kopnycom cygHa. [pu pabote, no
MEHbLLUEN Mepe, MEepBOro, BTOPOrO M TPETbEro BUOPATOPOB BbIMOMHSAKT U3MEHEHME
4acToTbl CBUM-CUTHanNa B COOTBETCTBYHOLUMX YaCTOTHbIX gManasoHax. NepBbii 1 BTOPOK
YacTOTHblE AMana3oHbl UMEKT CaMble€ HU3KME 4acTOTbl U Camble BbICOKME YacTOTbl,
COOTBETCTBEHHO OTNUYAKOLUMECS Ha BbIOPaHHbBIA AManasoH 4acToT cybrapMoHuK. TpeTui
YaCTOTHbIN AMANa3OH MMEET CaMyld HU3KYID YacTOTy, MO MEHbLUEN MEpPE, PaBHYIO CaMown
BbICOKOW 4acToTE€ MEpPBOro WM BTOPOro 4YacCTOTHOIO AuanasoHa, U U3MEHSIETCA B
MHTEPECYIOLLEM ANana3oHe CENCMUYECKMX YaCTOT.

Cnocob6 cencmopasBegku B COOTBETCTBUM C APYrMM aCMEKTOM HacTOosLero
nsobpeteHus BkroyaeT BykcnpoBaHme, No MEHbLUEN Mepe, NEPBOrO U BTOPOro MOPCKMX

CENCMMYECKMX BUOPaTOPOB B BOAOEME MOA KOPNYCOM CyaHa. 10 MEHbLUEN Mepe TPETUN
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MOPCKOW cencmMmmyeckuin snbpatop OYKCUPYHOT B BOAE Ha BbIOpaHHOM rnybuHe, OTNNYHON
OoT rnybuHbl Nog kopnycom cygHa. 1o MeHbllen mepe, ogHa cencmonpuemHasi koca
Oykcupyetcs B Boge. Npn paboTte, MO0 MEHbLUEN MeEpe, KaKAoro U3 nepsoro, BTOPOro u
TpeTbero  BMOPaTOpOB  BbLIMNOMHSAKT  U3MEHEHMe  4acToTbl  CBUM-CUrHana B
COOTBETCTBYIOLUMX 4aCTOTHbIX AumanasoHax. [1epBbli M BTOPOW YACTOTHbIE AMAnasOHbl
MMEIOT Camble HU3KME YacTOTbl M CaMmble BbICOKME YacTOTbl, COOTBETCTBEHHO
OTNMYalLWMecss Ha BENUYUHY BbIOPAHHOIO AuanasoHa 4acToT CyOrapMoHuK. TpeTuin
YaCTOTHbIN AMaNa3OH MMEET CaMyld HU3KYID YacTOTy, MO MEHbLUEN Mepe, PaBHYIO Camown
BbICOKOM 4acToTe€ MEepBOro WAM BTOPOro YacTOTHOrO AuanasoHa, U U3MEHSIETCA B
MHTEpEeCyoLWeM  guanasoHe  CEeWCMUYECKMX  4acToT.  Perncrtpupyot  curHansl,
hopMmpyemble JaTynkamm, MO MeHbLUEN Mepe, B O4HOW CEMCMOMPUEMHON KOCE B OTBET
Ha ynpasneHue subparopamu.

[Mpoune 0COBEHHOCTM N NMPEMMYLLECTBA HACTOALEro n3obpeTeHns 6yayT ACHbI U3

HVDKECTNEAYIOLLEro onucaHus 1 npunaraemon opmynbl M306peTeHus.

KpaTtkoe onucaHue YyepTexeu

Ha cur. 1 nokasaH npumep pacnonoXeHns CENCMNYECKNX BUOPaToOpOB COrnacHo

HacTosiLemMy N300PETEHMIO N CONYTCTBYOLWAas cuctema cbopa CENCMUHECKUX SaHHbIX.

CeefeHus, NoaTBEPXKAAIOLLNE BO3SMOXHOCTb OCYLLIECTBIIEHNS U306peTeHns

AKYCTUYECKMA WUCTOYHUK, W3Ny4valonn BOMHbI Ha vacTtoTe f;, U3ny4aeTr TaKkke
rapMmoHunyeckmne vactotbl 2f;, 3f; ... B CBA3N C HENMUHEWHbIM NOBEAEHMEM KOMMOHEHTOB
aKyCTUYECKOro UCTOYHUKA. [lBa aKyCTUYECKUX MCTOUHMKA, NPOCTPAHCTBEHHO BNM3KNX Apyr
K APYry M u3ny4aroLmx BOSHbl Ha vactoTtax f; n f, COOTBETCTBEHHO, OyAyT B pesynbrare
dopmmpoBaTb Takke uactoTbl fi+f, wn |fi-f. Ons HacToswero wusobpereHus
NPeACTaBnseT MHTEPEC MMEHHO MOCMEeAHSA 4acToTa, UMEHyemas «CybrapmMOHUKON».
Ecnu npeagnonoxutb, Hanpumep, YTO ABa YNOMSHYTbIX BbILIE WUCTOYHMKA FEHEPUPYIOT
BONHblI ¢ 4yactoton 10 m 12 'y, komOuHaUMa ABYX 9TMX MCTOYHMKOB NpPUBEAET K
o6pa3oBaHuio CyGrapMoOHMYECKON BOMHbLI YacToTom 2 ML, pacnpoCTpaHSALWENCS B CPELE,
C KOTOPOW B3aMMOLEWCTBYIOT WUCTOYHUKW. Takoe pacnonoXeHue HasblBaeTCs
napameTpu4ecKon rpynmom.

B Teopun napametpudeckmx rpynn QOpMynupyloTca ABa CYLECTBEHHbIX
nonoxeHusa. CornacHo nNepBoMy M3 HUX, amnnutyga cybrapmoHuku |fi-f,| 3atyxaeTt co
ckopocTblo 12 gb/okTaBa MO CpaBHEHMIO C aMNIUTYAON OCHOBHbIX 4YacToT. CornacHo
BTOpOoMy, pabouyasi 30Ha (30Ha PpeHens)) cybrapMoOHMKM MO CyLUECTBY Ta e, 4YTO ¥y

OCHOBHbIX YacToT. B onncaHHOM Bbille npumMepe amnnuTyga cybrapmMoHUKN C 4acToTon 2
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Ny 6ba 6bl NpubnuantensHo Ha 30 ob HWXe, YemM amnnuTyga BOIMH, U3Ny4Yaemblx C
yactoton 10 n 12 Ny B ntobon Touke npoctpaHcTea. OaHako 30Ha PpeHensa cocTaBnsana
Obl nopsaka 125-150 metpos BmecTto 750 MeTpoB, OXuaaemblX Mpu pacrnpoCTpaHeHun
BOINHbI C YacToTon 2 Ny B BOAE.

Mopckne BmbGpaTopbl, usnydarowme BonHbl B gnanasoHe ot 10 go 12 Iy, kak B
AAHHOM npumepe, AOMKHbl naeanbHO OykcnpoBaTbCs B Boge Ha rnybuHe 30 meTpos,
NUCMONb3ysl YBENUYEHME aMMnUTyAbl OTPaKEHHOW OT MOBEPXHOCTU BOMHbI-CNYTHUKA
(BONHa, OTpaxeHHas OT MOBEPXHOCTU BOAblI Ha rpaHvue BOAA-BO3AyX, Nocrne ee
n3ny4eHms UCToyHukom). OaHako Ha Takon rnybuHe cybrapmoHuka ¢ vactoton 2 Iy
OyaeT cunbHO ocriabneHa BOMHOW-CMYTHUKOM, YTO MPUBEAET K €€ 3aTyxaHuto eLle Ha 12
ab ceepx 30 gb, ykasaHHbIX BbiLLE CO CCbITKOM HA TEOPUIO NapaMETPUYECKMX FPyMn.

UTtobbl nNpeoaoneTb yKasaHHylo BbiWe TPYAHOCTb, MOXHO pPacrnonoXuTb
BUOpaTopbl Nog KOPMyCOM CyAHa, MCnonb3yemoro anst OykcupoBaHusi BUOpaTopoB B
Bogoeme. [lpuynHa CoCcTouUT B TOM, YTO ANS TUNOBOrO CyAHa CO CTalnbHbIM KOPMYCOM
rpaHvya cranb-soga obnagaet nonoXuTernbHbIM KO3MMULNEHTOM OTPaXKEHUSA, TOrga Kak
rpaHMya  BOA&-BO3AyX  MMeEeT  oTpuuatenbHbid KO3 MUUMEHT  OTPaKEHWUS.
CnepoBarenbHO, BOMHA-CMYTHUK, ABMSIOWAACA Pe3yribTaTOM OTPaKEHUs aKyCTUYECKOW
BOMHbI OT CTanbHOrO KOPMNyca, YCUNMBaeT HU3KOYACTOTHYIO aKyCTUYECKYK BOSHY, a He
ocrnabnser ee. Y 0Obl4HbIX BMOPATOPOB MPU OYEHb HU3KUX YacTOTax Takou METOoA
NO3MLMOHNPOBAHNA BUOPATOPOB MNOA KOPNYyCOM CyAHa He Obin yCcrnelwHbIM, MOCKOMbKY
30Ha PpeHensa HU3KOYaCTOTHOW BOMHbI, kKak npasuno, bonbLie, yem cyaHo. Bcneacrtsue
3TOro m3ny4yaemas BOnHa POpMMPYeT BOIHY-CMYTHWK, MMEIoLyo Gombluyo nnowagb
HUXE rpaHuLubl BOAA-BO34YX MO CPaBHEHMIO C NMOLWAAbIO rpaHuLbl CTanb-Boaa. Takum
obpasom, BoOmnHa-cnyTHUK OyaeT B OonblLuen creneHn oByCcrnoBneHa rpaHuuen Boga-
BO34YX, YEM rpaHuLen cranb-Boga, TEM CambiM, OCnabnas HW3KME 4acToTbl, a He
ycunueas ux.

OpHako B cnyyae napameTpuyeckon rpynnbl 3oHa dpeHens cybrapMoHMYECKOn
BOMHbI MO CyL|ECTBY Takas e, Kak y BOSIHbl OCHOBHOW 4acTOTbl. 3TO O3HaYaeT, 4To
onucaHHasi Bbllwe cybrapmoHuka ¢ 4actotorm 2 'y, umeeT 30Hy PpeHens pasmepom
npnbnmanTenbHo 125-150 M, kKoTOpas HaMHOro Gnmke K pakTnyeckomy pasmepy cygHa.

ObbsacHuB 6asoBble NPUHUMMBLI  NapamMeTpuUyecknx rpynn, npumep rpynmnbl
CENCMMYECKMX BMOPATOPOB N MOPCKOW CUCTEMbI cOopa CENCMUYECKUX AAHHBIX MOXHO
06 BACHUTBL CO CCbINkor Ha dur. 1. Mopckoe cerncmopassefodHoe cyaHo 10 ABMKETCS MO
nosepxHocTn 20A Bogoema 20, Hanpumep, o3epa unu okeaHa. CyaHO 18 MOXET Be3TU
obopynosaHne (o6o3HauveHHoe B Uenom nosvymen 12 n ana yaobctesa HasbiBaeMoe

«3anncbiBaroLLEN CUCTEMONY), KOTOPOE MOXET BKNIOYATH KOMMOHEHTbI (HE MOKasaHHbIE
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OTAENbHO), Takue Kak HaBurayuvoHHble npubopbl ANA ONpPeAeneHus reoaesnyecKkoro
nonoxeHus cygHa 10, ycTpouctBa ANS aKTUBMPOBAHUS CEUCMUYECKMX BUOpaTopos
(obbsicHsembIx Huxe) B Boge 20 B BblOpaHHblE MOMEHTbI BPEMEHM N B BbIOpaHHbIX
pexvmMax, W YCTpPoOWCTBa [ANA 3anuCu  curHanos, QOPMMPYEMbIX  AaTynkamu
(OOBACHAEMBIMM HWXKE) B OAHOM WINWN HECKONbKMX kabensx agaTtyunkoB 18, MMEHyeMmblX
«CENCMOMNPUEMHbIMM KOCamny», KoTopble OykcupyeT cyaHo 10 unu apyroe cyaHo (He
NnoKasaHo).

B AaHHOM npumepe BbICOKOYACTOTHbIE MOPCKME CEeNCMMYeckne BubparTopbl
(Hanpumep, BO3OYXaaloLLME aKyCTMYECKMe BOMHbI B AManasoHe, kak npasuno, ot 25 My
40 BbIOpaHHOW 4acTOThbl B AMana3oHe CEeNCMUYECKMX YacTOT, NPEACTaBNAIOWMNX NHTEPEC,
B OCHoBHOM, OT 100 go 200 y), nokasaHHble nosvunamu 14A, 14B, 14C, 14D, moryT
OykcupoBaTtbCsi  NepBbiM kabenem Bo3OyxgeHua 14 3a cygHom 10 Ha BbiOpaHHOM
rnybuHe, Hanpumep, 15 MeTpoB MNM MeHbLle, YToBbl NONYYMUTb MPEMMYLLECTBO 3a CYET
BOMHbI-CMYTHNKA, BO3HMKAOWENW Ha rpaHuye Boaa-Bo3ayx (mosepxHocTb 20A).
Husko4yacToTHbIE MOpCKUe cencmmnyeckne ubpartopbl 16A, 16B moryt Gykcnposarbes
BTOpbIM kabenem BoO3OyxaeHus, Takum obpasom, 4TOObl MCMONb30BaTb BOMHY-CHYTHUK,
BO3HMKAIOLLYKD Ha rpaHuue crtanb-Boga. HuskouwactoTHbin(-e) Bubpartop(bl) 16A moryT
BKMOYaTb OAMH BUOpaTop Mnn pag Takux BubpaTtopos, paboTawwmx, Kak npasuno, B
AnanasoHe 12-25 'y. Husko4acTtoTHbIE BUOpaTOPbl MOTYT BKMOYATb OAWH UM HECKOMBbKO
BMOpaTopoB, NokasaHHbIX nosmymen 16B, ogHOBpeMeHHO paboTarlolmx, Kak npasuno, B
ananasoHe 10-15 Ny, Kak npasuno, kaxabin M3 smubparopoB OyaeT NPUMEHATbCS ANS
dopMmnpoBaHNA CBUM-cUrHana OT OAHOrO Kpas 4YacTOTHOro JuanasoHa A0 Apyroro,
nmeHyemoro «JIYM-curHanomy», npu Kawgowm aktueauumm kaxgoro Bubpartopa. B
NPMBELEHHOM BbilLle NPUMEPE HU3KOYACTOTHble BuUbBpaTtopbl 16A, 16B  moryT
dopMupoBaTb CBUM-CUrHaN B OMMUCaHHbLIX YaCTOTHbIX AManasoHax 12-25 'y n 10-15 Ny
COOTBETCTBEHHO. Ecnu cBUN-CUrHanbl COOTBETCTBYHOLLMX Bnbpartopos
CYHXPOHN3NPOBaHbl Hagnexawmm obpasom, AN KaKA0ro U3 3TMX CBUN-curHanos byaet
reHepupoBaTbCsl CyGrapmMOHMYECKUIA CBUM-CUrHan B auanasoHe 2-10 y. Pasmep 30HbI
dpeHensa Takoro cybrapMOHUMYECKUIW CBUM-CUrHana MoXeT uameHsTbea ot 60 go 150
mMeTpoB. B ogHOM mpumepe 4acToTbl CBUM-CUrHanNa HM3KOYacTOTHbIX BUOpaTtopoB MOryT
ObITb BbIOpaHbl Takum obpaszom, 4ToObl 30Ha PpeHens cybrapMoHNHECKON CENCMUNHECKON
BONHbI MMena nnowaab, Hambonee 6nuakyo k nnowagn kopnyca cygHa 10. Bubpartopsl
16A, 16B nog kopnycom cygHa nokasaHbl Oykcupyembimmn kabenem, HO OHM MOryT ObiTb
Take Hagnexawum obpasom npukpenneHbl B HEMOABWXHOM MOSIOXEHUN K KOpMycy
cyaHa 10. Haxogsawumecs Hxe kopnyca Bnbpatopbl NPeanoYTUTENBHO PaCnoNOXeHb! Ha

rnybuHe, 6nn3kon K Kopnycy, Unu NpuKpensieHbl kK kopnycy cyaHa 10.
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OpHoBpemeHHO c paboTton noakoprycHbix BubpartopoB 16A, 16B, onucaHHbIX
Bbie, Bubpartopbl 14A, 14B, 14C, 14D, pacnonoxeHHble n03agn CcyaHa, MOryT
NCNONb30BaATLCA ANA U3MEHEHUS YacTOTbl CBMMN-CUrHana B COOTBETCTBYHIOLLUX YaCTOTHbIX
AvanasoHax Ansi Kaxaow akTusauyum BnbpaTopos.

HeorpaHunyusarowme npumepsbl MOPCKNX CENCMMNYECKUX BMGparTopos
NPOUNMIOCTPUPOBaHbI 1 onucaHbl B nateHTe CLUA Ne3,349,367, BbiagaHHoMm  Wisotsky, u
nateHte CLUA Ne4,635,747, BbigaHHom Bird, Sr. n ap. MicnonHeHne mopckoro Bubparopa
He orpaHn4mBaeT 06bEeM HACTOALEro N300 peTEHS.

Cencmuyeckme BOMHbI, U3nydaemble Bubparopamu, YNpasBnsEMbIMM Tak, Kak
OMNCaHO BbILLE, PACNPOCTPaHAOTCA BO BHELUHEM HampasiEHUN OT Kaxaoro subparopa u
NPOXOAAT 4Yepe3 noAoWBY BOAHOMO Crnosi 22 B reonorndeckne  dopmauymn,
pacnonoXeHHble Hwke noaowsbl. CencMMYeckne BOSHbl OTPaXKarTCa OT  rpaHuy
aKyCTUYEeCKMX MWMNefaHcoB (He nMoKasaHbl) HUXe MoAOoWBbl BOAHOrO Cros 22 U
pacrnpoCTPaHAIOTCA B BEPXHEM HanpasfneHUn [O peructpaymm CeUCMUYECKUMM
aarunkamn 18A-18D Ha cewncmonpuemHon koce 18. 3anucbiBarowaa cucrtema 12
NO3BOSSIET BbIMOMNHATL 3arUCU CUrHanoB, reHepupyembix agarymkamm 18A-18D, kak
npasuno, WHAEKCUPOBAHHbIE MO BPEMEHW OTHOCUTENBbHO akTusauum BUOPaTOpPOB.
Oatunkn 18A-18D wmoryt npeactasnsate cobon nwboe M3BECTHOE YCTPOWUCTBO,
NCNonb3yemoe B CENCMOMNPUEMHON KOCe AN perncTpaumm CEMCMUYECKUX BOSH, BKOYas
AaTynKW, pearvpylowmn Ha AaBneHne WM BPEMEHHOW TPajueHT AaBneHus, AaTyuKwy,
pearvpyroLue Ha gBWKEHNE YyacTuy, Unu ux kombuHaumo. Tun garyvka He orpaHuynBaeT
o6bem HacTosALero nsobpeteHus. HeorpaHnymsarowmm npumMep CENCMONPUEMHON KOChl,
KOTOpas MOXET UCMONb30BaTbCA C HacToAWMM n3obpeTeHmem, onucaH B nateHte CLUA
Ne 7,239,557, BbigaHHOM Tenghamn W nepeycTynneHHOM adunupoBaHHOMY nuuy
Bnagenbla HacTosawero n3obpeTeHuns.

Bosgencreme BOMHbI-CMYTHUKA UCTOYHMKA Ha BOMHbI AaBNEHUS 3aKn4aeTcsa B
YMHOXEHMMN HEKOTOPbIX YacTOT B BbIXOAHOM CUrHame WCTOYHMKA Ha HOMb, TOraa Kak
APYrne 4acToTbl YMHOXAIOTCA Ha 2. YacToTbl, YMHOXaEMbIe Ha 2, MOTYT pacCYMTbIBaTbCA
C nomowblo BblpaxkeHua (V/4d)*(2n+1) , roe V npeacrtaBnaeTr cobOM aKyCTUHMECKYHD
ckopocTb B Boge (okono 1500 meTpoB B CekyHay), a d aBnAeTcsa rmyOMHOM MUCTOYHMKA
(hanpumep, BubpaTtopa) B Boge. B npvBeaeHHOM BbilLE BbIPKEHUN N ABASETCA LENbIM
uucrniom. B kauectse npumepa ansi UCTovHuka, paboTtawowero Ha rnybuHe 15 meTpos,
YMHOXaEeTCA Ha 2 aMnnuTyja BOfH Ha JactoTtax 25y, 75y, 125 'y u Tak ganee. Ecnun
oavH n3 sBubpatopos (Hanpumep, nobon ¢ 14A no 14D) chopmumpyeT cBUN-CUrHan B
YacTOTHOM JAuanasoHe 25-75 4, ontumanbHon Oyaetr Ta rnybuHa, nNpu KOTOPOWU

YMHOXaeTCsl Ha 2 amnnuTyaa cpefHel 4acToTbl juanasoHa CBUM-CUMrHana (KadaHus
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yactotbl) (T.e. 50 lu). CneposatenbHO, B 3TOM cChnyvae ontumanbHas rnybuHa
coctasnsaet 7,5 m. Paboune rnybuHbl N 4acTOTHbIE AManasoHbl CBUM-CUrHanoB rpynn
Bubpatopos (14A, 14B, 14C, 14D) MOXHO ONTUMM3MPOBAaTL C LENbI0 MaKCUMAnbHOro
yBenunyeHus obLyero BbIXO4HOro curHana.

Cnocobbl ynpaBneHus Bubparopamu COrnacHo HacTosiemy M3obpeTeHnto MoryT
obecneuntb Gonee 3MDEKTUBHOE UCNOML3OBAHNE MOPCKUX BUOpPATOpPOB 3a CYeT
YBEIMUYEHUST 3HEPTMN BbIXOLHOrO CUrHama Ha HU3KMX 4actoTax, YemM AOCTUraeTcs npu
NCMONb30BaHMM METOAOB, W3BECTHbIX CcheyManuctam AO NOSIBNEHUS HaCTOSALWEro
nsobpeTeHus.

XoTs HacTosiwee u3obpeTeHne OnmncaHo C MCMNONb3OBaHWEM OFPaHUYEHHOrO
ynycna BapmMaHTOB OCYLLECTBMEHMS, CneyuanucTbl, BOCNONb30BaBLUMCL PACKPbITbIM 34ECh
n3obpeTeHnem, CMOryT BbIBECTM W3 HACTOALWEro OMUCaHua Apyrve BapuaHThbl
OCYLLECTBMNEHNS, He OTcTynamlowme oT obbema packpbiTOro 34ecCb U300peTeHus.
CooTBeTCTBEHHO, O0ObeM  HacTodAwero M306peTeHMs  OrpaHWYMBaETCs  TOMbKO

npunaraemon opmMyrion n3obpeTeHus.
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®OPMYIJIA NUSOBPETEHUA

1. Cnocob ynpasneHusa cencmmyecknmn smbpartopamm, BKIOYAOLWUN CrieayoLwme
Larm:

yNpaBnsalwT napamMeTpu4eckon rpynnon, Coaepxawlenm no MeHbLien mepe ABa
cerncmMuyeckmnx Bubparopa, pacnonoXeHHbIX B BOAOEME HDKE FPpaHnLbl CTanb-BoAa;

yNpaBnsaloT MO  MEHbLUer Mepe TPeTbMM CEeNCMUYECKMM  BUOpaTopom,
pPacrnonoXeHHbIM B BOAOEME B MOMOXEHWMWU, OTIIMYHOM OT MOMOXEHUSI HWKE FpaHuubl
cTanb-BoAa;

npu 3TOM YyKasaHHble MO MeHbLUeW Mepe ABa BubpaTtopa B napameTpuHeckon
rpynne W3MEHSIIOT YacToTy CBUMN-CUrHana B COOTBETCTBYIOLMX MEPBOM U BTOPOM
YacTOTHbIX AManasoHax, MPUYEM KaXKabI 13 NEPBOrO U BTOPOro YaCTOTHbIX AManasoHOB
UMEET CaMylo HU3KYIO 4acTOTy U CaMyto BbICOKYIO 4acTOTY, COOTBETCTBEHHO, NMPWU 3TOM
yactoTa MnEpPBOr0 WM BTOPOrO 4YacCTOTHbIX AMANa30HOB CUHXPOHWU3MpOBaHa Ans
reHepupoBaHMsl CybrapmMoHUYECKOrO CBUM-CUrHana, a TPETUA CEUCMUYECKMA BUOpaTop
M3MEHSIET 4acTOTy CBUM-CUrHana B TPETbEM YACTOTHOM AMAnNas3oHe, UMEIOLLEM Camyio
HU3KYIO 4acTOTy, NO MEHbLUEN MEPE PaBHYIO YKkasaHHOW CaMOW BbICOKOW YacToTe noboro
M3 NepBOro U BTOPOr0 YaCTOTHbIX ANAMA30HOB, MPU 3TOM AaHHbIA TPETUN YacCTOTHLIN
AVanasoH UMEET CaMyto BbICOKYIO YaCTOTy B MHTEPECYIOWEM AMana3oHe CENCMUYECKUX

4acToT.

2. Cnoco6 no n. 1, B KOTOPOM MNEPBbIM YaCTOTHbIA AManasoH COCTaBnsieT

ot 10 go 15 'y,

3. Cnoco6 no n. 1, B KOTOPOM BTOPOM 4aCTOTHbIA AManasoH CoCTaBnsieT
or128025T1U.

4. Cnoco® no n. 1, B KOTOPOM TPETUN YaCTOTHbIA JManasoH COCTaBnsieT
oT 25 no 200 I'y.

5. Cnoco6 no n. 1, B KOTOPOM MEPBbIA N BTOPOM YaCTOTHbIE [AMUaAnNasoHbl,
oTnMyarLmecs Ha BbiOpPaHHbIN gManasoH 4acToT, BbIOMpAaOT TakMm ob6pa3om, YTO 30HA
dpeHensa CENCMUYECKON BOMHbI B BbIOPaHHOM guanasoHe 4acToT UMEEeT nnowagb, no

fonbLIen Mepe paBHYHO NNoLWaamn rpaHnubl CTanb-soga.

6. Cnocob no n. 1, B KOTOPOM KaXAbIW M3 MEPBOro, BTOPOrO U TPETbEro
BMOPaTOpPOB MCMOMb3YKT B BOAE Ha rnybuHe, CBSI3@HHOW COOTBETCTBEHHO C MEPBbLIM,

BTOPbIM U TPETbUM HYaCTOTHbIMU ANana3oHaMN.
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7. Cnoco6 no n. 6, B KOTOpOM rNybuHYy BbIOMPAIOT M3 YCNOBUS OMTMMMU3aLUK
BbIXO4HOIO CMrHana CooTBETCTBYIOLEro Bubparopa B CpeaHen TOMKE COOTBETCTBYHIOLLErO

YaCTOTHOIo gnana3oHa.

8. Cnoco6 no n. 1, B KOTOPOM yKasaHHas rpaHvua cranb-Boga npeacraBnser

cobown fHO cyaHa.

9. Cnocob no n. 1, AONOMHMTENBHO CoAepXaljuMn Lar pernctpauum CuUrHanos,
dopmMMpyeMbIX pasMelleHHbIMA B BOAOEME AaTuuMkamu, B OTBET Ha YnpaBneHue

cencmMmmyeckumm Bubparopamn.

10. Cnocob perncrpaymm CEenCMUYECKUX CUrHanoB, BKMAKOYaLWMK cnegywowme
Larm:

yNpaBnsaT nNapamMmeTpuyeckon rpyrnnon, coepawen no MeHbLUern Mepe aBa
cencmMmuYeckmnx sBnbpartopa, pacnonoXKeHHbIX B BOAOEME HKE rpaHuLbl CTanb-BoAa;

yApaBnslOT MO MEHbLUEW Mepe TPeTbMM CENCMUYECKMM  BuUBpaTopom,
pPacrnonoXeHHbIM B BOAOEME B MOMOXEHMWU, OTIIMYHOM OT MOMOXKEHUS HWDKE FpaHuubl
cTanb-BoAa;

npu 3TOM YKasaHHble MO MEHbLUEW Mepe aBa BubpaTopa B napameTpuHeCcKou
rpynne W3MEHSIIOT 4acToTy CBUM-CUrHana B COOTBETCTBYIOLMX MEPBOM U BTOPOM
4YacTOTHbIX AManasoHax, NPUYEM KaXKabl 13 NEPBOro U BTOPOro YacTOTHbIX AManas3oHOB
MMEET CaMyld HU3KYID 4YacTOTy M CaMylo BbICOKYIO 4acTOTy, COOTBETCTBEHHO
OTNMYalLMecs Ha BEMNMUYMHY BbIOPaHHOMO AnanasoHa 4acToT, a TPEeTUN CEeUCMUYECKNIA
BMOpaTOp M3MEHSIET YacTOTy CBMMN-CUrHana B TPETbEM YACTOTHOM ANAnNasoHe, MMEIOLLEM
CaMyH0 HM3KYIO YacTOTY, MO MEHbLUEN Mepe PaBHYK yKasaHHOW CamMOM BbICOKOW 4acToTe
noboro u3 nepBoro M BTOPOro YacTOTHbIX ANANA30HOB, MPU 3TOM [AaHHbLIA TPEeTUn
YacTOTHbIN AManas3oH MMEET CaMylo BbICOKYH 4acTOTy B WMHTEpPECYLEeM AuanasoHe
CEeNCMUNYECKMNX YaCTOT;

N PErUCTPUPYIOT  cCurHanbl, GOPMUPYEMbIE pPa3MELLUEHHbIMM B  BOJOEME

Aarynkamp, B OTBET Ha ynpaBreHue Bubparopamu.

11. Cnocob no n. 10, B KOTOPOM MEPBLIA YaCTOTHbIA AManas3oH COCTaBNSAET

ot 10 po 15 Tu.

12. Cnoco6 no n. 10, B KOTOPOM BTOPOW YacCTOTHbIA AMANA30H COCTaBNAET
oTr128025TU.

13. Cnoco6 no n. 10, B KOTOPOM TPETUN YaCTOTHbIA AMANa3OH COCTaBNAeT
oT 25 1o 200 'y,
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14. Cnoco6 no n. 10, B KOTOPOM MNEPBbIA U BTOPOW 4YACTOTHblE AManasoHbl
BbIOnpaT Takmm obpasom, 4TO 30Ha PpeHens CeMCMUYECKOW BOJSHbl B BblOpPaHHOM
AvanasoHe 4actoT UMeeT nnowaab, No Gonbllen Mepe paBHYK Nnowagn rpaHuubl

cTanb-Boja.

15. Cnoco6 no n. 10, B KOTOPOM KaAbli M3 MEPBOro, BTOPOro U TPETbEro
BUOPaTOPOB MCMOMb3YKOT B BOAE Ha rnybuHe, CBA3AHHOW COOTBETCTBEHHO C MEPBbIM,

BTOPbIM U TPETbUM HYaCTOTHbIMU AMNana3oHaMN.

16. Cnoco6 no n. 15, B koTopom rnybuHy BbIBMpaOT U3 yCNoBMUs ONTUMU3aLMM
BbIXO4HOrO CMrHana CoOTBETCTBYHOLLEro Bubpartopa B CpeAHeEN TOUKE COOTBETCTBYIOLLErO

4YaCTOTHOro gnana3oHa.

17. Cnocob no n. 10, B KOTOPOM YyKasaHHas rpaHuya crtanb-Boaa npeacrasnsaeT

cobown gHO cygHa.
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