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OIIMCAHVE V3OBPETEHNVA
2420-558765EA/072
CUCTEMA CEMCMMUECKUX JATUMKOB C TAKTOBBM I'EHEPATOPOM HA OCHOBE
MUKPO3JIEKTPOMEXAHNUECKNX CUCTEM ("M3SMC")

[lepekpeCcTHasa CCHJIKA Ha POICTBEHHHE 3afaBKU

[001] IDaHHasda 3asgdBKa HCcHOpalmnBaeT IpUOPUTET ife)
npenBapuTesibHOM 3agBke CIIA N 62/466,473, nomaHHoi 3 MapTa 2017,
[IOJIHOE comepxaHue KOTOpOM BKJIIOUEHO B HaCTO AmMUM OOKYMEHT
[IOCPEenCTBOM CCHUJIKM .

OBJIACTH TEXHUKU

[002] Hacrosmee n3obpeTeHue OTHOCUTCH K cucreMaM U
obopyImoBaHMI OJIA CeMcMopasBenku, a, 0oJjiee KOHKPeTHO, CHuCTeMaM
TakKTOBOM CUHXPOHMBALNUN, MCIIOJIb3YEMEIM B HUX, u cucTeMmam,
VICIIOJIb 3YIOUM TeHepaTop Ha OCHOBe (MMKPODRJIEKTPOMEXaHNUECKMX
cucreMm) MOMC B KauecTBe »TaJIoOHa BPEMEHMU.

YPOBEHL TEeXHUKU

[003] B nmaHHOM pa3ldejie IpenOcTaBJiIeHa OCHOBHad MHOOpMAalMH,
KOoTOpad yIIpomaeT [IOHMMAaHNE pPa3JIMUYHEX ACIIEKTOB OonMcaHmAa
nz3obpeTeHuda. ClenyeT IIOHMMAaTb, UYTO IIOJIOXKEHUS, I[IpeldCTaBJIeHHHE B
IOaHHOM pasleJie HacCTOoAmeI'0 IOOKYMeHTa, CJelyeT BOCIPMHMMATH MMEHHO
B STOM CBeTe, a He Kak IpMU3HaAHVEe M3BECTHOTO VYPOBHS TEXHUKU.
CilemyKmee ONMCaHMEe YPOBHS TexXHMKM JOJDKHO IIOMOUbL CHellMaJIMCTy B
00JIacTU TeXHUKM IIOHATL 3afgBJISeMble COoueTaHMsa IIPU3HAKOB, M OHO He
IpelHas3HadaeTCd Kak MCUeplHBaKlee M3JIOXeHMe 3asaBJIEHHOTO IIpeIMeTa
¥ He IpenHa3z3HavaeTCsa IOJS OoTPaHMUeHMs HeHaOJexalrM o0pa30oM KaKUx-—
JMOO  HaACTOAMMX WM OyIOymMxX IIYHKTOB  QOPMYJIH, OTHOCAMUXCSI K
HacToAmel 3asBKe.

[004] CemMcMmopasBelIKM MCIOJL3YIT OJIA OIpelesIeHUS pPasJIMUHBX
ocoBeHHOCTEM TeoJIOTMUeCcKOI'O ILjacTa, TakMx Kak HaJluuue WU
OTCYTCTBME B HeM Pal3JIMUHHX MMUHepaJioB. CelcMOopa3BeIKM MOTYT OHTH
MCIIOJILB30BAHH IOJIA OlIpenejleHMs, IIPUCYTCTBYIOT JIM B TI'eOoJIOTUUEeCKOM
JjacTe 3aJlexy YyTUIeBOOOPOoIoB. CelMcMopasBedKy MOTYT OCYIEeCTBJIATL C
MCIIOJIL30BaHMEM CeMCMMUeCKOT'0 MCTOUHMKAa MOJIS CO3OaHMsa MMIIYyJbCca,
IpOHMKAaKMIeTro0 B TIeOJIOTMUECKMM ILJJacT, TakKuM o0pasoM IIopoXxnasd
peBepbepaluio U/UIM OTpaXadchk OT TIeoJIOTMUeCKOTo IlacTa. 3aTeMm
peBepbepalnmn u/nnm OTpaxeHUs OOHapPYXMBAIOT u PETUCTPUPYIOT
[IOCPpelCTBOM CeMCMUMUeCKOTO OaTuMKa ¥ CHUCTeMH perucTpaluu. HaHHHE,
BHBOOMMEE U3 HMX, MOTYT aHaJIM3UPOBATL U  MCIOJL30BATL  IOJIA
oripeleJIeHU A XapaKTepUuCTUK jiacTa. nx MOTYT oToBpaxaTh B

BU3YyaJbLHOW dopMe MM XPaHUTb B GopMe IUOPOBHX MaHHHX .



[005] Ommu Tun ceycMopasBeIKM OCYIMEeCcTBJSAT Ha cylle, U eTro
VMEeHYIOT Hal3eMHOM celcMopa3BeIKoM. B  pasHOBUIOHOCTAX  HaseMHOMU
ceyicMOpasBeOKu VIMITYJIb C BHEOP AT B JjacT u pacrnojaramnT
ceMcMMUeCKMe IaTuMKM B KOHTaKTe C ILJlacToM (Ha IIjJacT M/UJIu B
HeTo) . DaTumMky  MOTYT ABJIATBHCSH TUIpodoHaMM, reodoHaAMM  WMJIM
OaTuyMKaMu OPpYyITuxX ofmMx  THUIIOB, BEIIIOJIHEHHEIMM C  BO3MOXHOCTBIO
ofHapyXeHMsa pebBepbepaluryr U/WMIXM OTPaXeHUN UMIYJILCa. BO3MOXHO
MCIIOJIE30BaTh OOJIBEIIY PAacCTaHOBKY COEeIOMHEHHEX OpyT c IOpyroM
OaTUMKOB, KOTOPEE, B CBOK OUepelb, COEOMHEHH C pPeIUCTPUPYIIMM
YCTPOMCTBOM (yCTpoMCcTBaMM) . HeKOTOpHE U3 TPYOHOCTEM, BO3HMKAKIMX
B HaseMHOM pa3BelKe, IMOIpelCTaBJIgT cCcoOoM yIaph MOJHMMK, Yyiepd,
HAaHOCUMEM XMBOTHHIMM (HaIpuMep, IIepeTrphH3aHre KabeJjieM KpeCcaMu), U
OpyIrMe VYXYOIeHMS, BH3HBaeMbBe CTUXMAMU. HaTuMKM B pPacCTaHOBKE
MOTYT OHTL COEIMHEHH IIOCPeICTBOM OeCHpOBOIHOM CBS3M, KadeJlbHOM
CBA3M WJIM MX coUueTaHusda. JaTuMKM TakXe MOI'YT HaxXOIMTLCS B Tak
HasBBaeMoOM «CJIeloM» KOoHOUI'ypaluy, B KOTOPOM HaTUMK WIM TpPYIIIa
OaTUMKOB COEeOMHEHEH C PEeETUCTPUPYOLMM YCTPOVCTBOM, KOTOpoe
ABJIAETCS He3aBUCUMBEIM OT LEeHTPaJIbHOT'O pPelucTpupynmero O0JioKka |
KOTOpOEe CHUMMaKT B pPa3HOe BpPeMsa pas3JIMUHBEIMU CIIocoOaMu.

[006] Opyrol TUII pPasBeOKM IIPeOcTaBJIsgeT coBom  MOPCKYIO
ceycMopasBeOKy u ee IO TUII - MOPCKYIO cercMopasBenKy c
BYKCUpPYEMBEIMM KocaMM. B MOPCKOM ceMcMopasBeOke ¢ OYKCUPYEMBIMA
KocaMM MOPCKOe CyIOHO OyKCcUpyeT HeCKOJIbBKO CeMCMMUeCKUMX KOC.
CeMicMMUeCKUe KOCH IpenCcTaBJIART cobom kabeJu, comepxamme
OpUucoemuHeHHEe K HMM U/WIM  BCTPOEHHHE B HMX CelCMUUeCKUe
OaTUMKHA . I[logoBHO  Ha3eMHOM  pasBelke, MOpPCKasg ceycMopasBemka
BHeIpsAeT MMIYJLC B TeOoJIOTMUECKUM IIJlacT. JVIMOYJbLC MOXeT OHTh
COo3IaH IIHEBMaTUUECKMMM IIyIIKaMM WJIM MOPCKMMM BUbOpaTopaMu. VMIIYJBC
(MMITYJIBCEI) MOXeT (MOTYT) IM[POXOIMTH UYepe3 BOOY U IIPOHMKATL B
njacT, roe OHU co3mamnT peBepbepallnio n/nnm OTpaxamnTCH.
PeBepbepaluunu u/WIM OTPaXkeHUd IIPOXOOAT o0O0paTHO uYepes BOOY U
CUMTEHBAITCS CeMCMMUeCKMMM JaTuMkaMM Ha Kocax UM MOTYT OHTb
3aperMCcTPUMPORBaHH. JlaHHHE, BHBOIVMEE M3 HMX, MOTYT aHaJlM3MPOBaTh
VM MCIIOJIB30BATH MJIA OIpenesyleHMsa XapaKTepUCTUMK IJjlacTa. VX MOTyT
oToOpaxaTh B BU3yaJlbHOM ¢opMe WMIM XPaHUTL B (opMe OaHHHX. MOTyT
OBITEL MCIIOJIL30BAHH CeMCMUMUeCcKMe IaTUuMKM, PacCIOoJIOXeHHBe Ha MOPCKOM
oHe.

[007] CeNcMMUecCKMe MCCIIeNOBaHMsA, oOOmMMe TMIPUHLUIE KOTOPHX YXe
OaBHO XOPOUO M3BECTHH, INOOPOOHO He OIMCaHH B HACTOAMEM JOKyMeHTE

B LIeJIAX COCpeIlOTOYeHMA BHVMMaHMA. VMIIyJIbC BBOIOAT B Te0JIOTUUYEeCKUM



jacT, ¥ 5BTOT MMIYJBEC OTpaXaeTCs, I[IpeJIOMIAeTCsa W IIoOBepraeTcd
OPYITVM BJIMAHMAM Pa3JIMUHEIX HSJIEMEeHTOB B IJlacTe. 3aTeM JaTuMKU
VCIOJbL3YIT IJsa obOHapyXeHMsa peBepbepallMi UM OTPaXeHUNM  5STOTO
VMMIIyJIbCa, ¥ BHBONOAT NaHHEE M3 HKX. J[JJaHHEHe MOI'YyT aHaJn3MpoBaThb
0JIA [IOCJIeOyKllel'0 BHBeNeHMA MHOoOpMalMM O IIOLCTHUJIAKIeM IJjlacTe.

[008] CiiemoBaTeJIbHO, HacTosdmee M300peTeHrMe OTHOCUTCH K
pas3HEIM crnocofaM YIJYUIleHUS WM3BECTHHX CeVUCMUYeCKMX CUCTeM IJisd
obecrieueHmsa YIIYYlle HHEIX XapakTepUCTUK n DKCILTYaTalMOHHEIX
pPacxonos.

PacKpHTHME CYIHOCTU M300peTeHUA

[009] Cremywrimee KpaTKOe PAaCKPHTHE LOJDKHO I[IOMOUL CIEeLMaJIUCTy
B O0JlaCTM TeXHMKM IIOHATH 3adBJIgdeMbEe COUeTaHMA IIPU3HaAKOB, M OHO
He IpeOHaszHadaeTCd KaK MCUeplbEBaplee  M3JIOXEeHMEe  3adBJIEHHOTO
openMeTa M He IIpelHa3HadaeTCda o4 OTpaHMUEeHMA HeHalJlexXallyM
oBpasoM KakKUX—JIMOO HaCTOAMUX WM OYyIOyIMX NIPUTA3aHUM, OTHOCAMUXCH
K HacTodllel 3asBKe.

[0010] B omHOM BapuaHTe peaJmM3aluum obeclledeHa CHUCTeMa IJA
ceicMMUeCKMUX HaBJIOIeHUM, KOoTopas MOXeT MCIOJIE30BATH I'eHepaTop Ha
OCHOBe MOMC B KauecTBe 5TaJlIOHa BpeMeHM. CHucTeMa MOXeT BKJIIUATH
MHOXECTBO OJIOKOB HONAJIBHEX CeMCMMUeCKMX »OaTuMKOB. CHUCTeMa MOXET
TakXe BKJIOUATL MHOXECTBO TaKTOBEX I'€éHepaTOpOB Ha OCHoOBe MOoOMC,
opuyueM KaxXOBM M3 MHOXECTBa TAaKTOBHX I'€HepaTopPOoB Ha OCHOBe M3MC
COOTHECEH C COOTBETCTBYKIVM OIHMM M3 MHOXeCTBa OJIOKOB HONAJbHBIX
cercMrUeCKUX 0aTUMKOB, TakuM obpas3oM  obecHneumBad BBeIeHUE
BpeMeHHOM CHMHXPOHM3allMM B CeVMCMMUeCKyln CUCTeMy U CcoOpaHHHE
DaHHBEe . KaXOull TaKTOBHM TI'eHepaTop Ha OCHOBe MOMC MOXeT BKJIOUATH
PesoHaTop Ha ocHOBe MSMC, coofmalmuiicsa ¢ MHTeI'palJlbHOM CXeMOM.

[0011] B  HeKOTOPEBIX BapMaHTax peaausalun cucTeMa — OJ4d
ceMcMMUeCcKMX HabOJoIeHUM MOXeT COoIepXaThb MOPCKYK PacCTaHOBKY
y3JI0B. CHCTeMa IJa CcelCMMUeCKUMX HabOJIoOeHUM MOXeT COIOepXaTh
HaseMHYK pPacCTaHOBKY VY3JIOB. CuUCTeMa OJIS CeUCMMUeCKMX HabJonIeHUN
MOXET comepXaThb BJIOKM MHOXeCTBa Y3JIOB, COeIVHEHHEE C
COOTBETCTBYKRIIMM TI'eHepaTOpOM Ha OCHOBe M3BMC. HMHTeI'paJibHad CxXeMma
MOXeT CcOomepXaTh NOANUTHBAKINMY HaCOC U ODOOOEPXMBAKIYD CXeMy,
coofmanmrecsa C pPe3oHaTOpOM Ha OCHOBe MOMC. UMHTerpaJibHasa CcxeMa
MOXET OOIIOJIHUTEJIEHO comepXaThb Lelnb baszoroM CUHXPOHM3aLNUN,
coofmanmylnCcsa C NOoONepXUBaKIEN CXeMOU.

[0012] B g»npyToM BapMaHTe pealMz3aluu obecleueH CeMCMUUeCKUM
HOOAJILHHEM »OaTuMK. JJaTuMK MOXET COIepXaTb UYYyBCTBUTEJILHHM DJIEMEHT

n TaKTOBEM TeHepaTop Ha OCHOBe M3MC, CooOmanm1ic g C



UYBCTBUTEJILHEIM 52JIeMeHTOM. TaKTOBHM TI'eHepaTop Ha ocHoBe MSMC
MOXeT BKJIOUATH pes30oHaTop Ha OCHOBEe M3MC, coofmanmmiic g c
MHTeTpaJIbHOM cxeMoM¥. TaKTOBHIM TI'eHepaTop Ha ocHoBe M3BMC MOXeT
OBITEL BEHEIIOJIHEH C BOBMOXHOCTBLIO BBOIA BPeMeHHOM CHUHXPOHM3ALUUM B
ceViCMMUEeCKUY HOIAJILHHEM OaTuuK.

[0013] B HeKOTOPHX BapMaHTax pealu3aluy UyBCTBUTEJILHEN
2JIeMEeHT MOXeT HABJATLCHA TPEexXOCHHM YCTPOMCTBOM UYBCTBUTEJLHOTO
sJleMeHTa. CeMCMMUYeCKMM OaTuMK MOXeT OHTbL CcoeIMHeH C OOHUMM WM
BoJiee OOTIOJIHUT &JIb HEIMM cericMMUe CKUMHU ODaTuMKaMu [IOCPEenCTBOM
OeCIPOBOIOHEIX  CUI'HAJIOB. CeVICMMYECKMM  HONOAJILHHEIM  JaTUMK  MOXET
comepXaThb MHOXEeCTBO DAaTUMKOB, COEeOMHEeHHHX KabejleM M COOTHECEHHEIX
C TaKTOBHEIM T'e€HepaTOpOM Ha OCHOBe MOMC. CeMCMHMUECKMM HOOAJbHBM
OaTuMK  MOXeET ABJIATLCA cIernon TPYIIIOM  HOOAJIbHEIX OaTUMKOB.
VHTerpalJibHas CxeMa MOXeT CcoIepXaTh 3aloMyHanmee YCTPOMCTBO.
NHuTerpasibHad cxXxeMa - MOXeT comepxarThb TIOONIMTHB AT Hacoc u
INONIEePXUBAKIYD CXeMy, coofmanmmrecsa C pe30HaTOpOM Ha OCHOBe M3BMC.
VHTerpaJibHas CxeMa MOXeT IOOIOJHUTEJLHO CcomepXaTh ILelb (Ga30BoM
CHMHXPOHM3ALMM, COOBManmylCcsa C IOOOePXMBAMEN CXeMOM.

[0014] B mpyroM BapuaHTe peajus3aluM o0eclleueH  CIOCOo0
MCIIOJIE30BAHMA T'eHepaTopa Ha OCHOBe M3SMC B KauecTBe BTajioHa
BpeMeHr. Crnocof MOXeT BKJIKUATBL OOecClledeHrMe MHOXeCTBa OJIOKOB
HOIAJILHEIX CeMCMUMUeCKUX IaTUuMKOB. Crioco® MOXeT IOOIIOJIHUTEJIBHO
BKJIUATE TeHepaluion 5STaJloHa BPEeMeHM IJIS KaXOoT'o M3 MHOXeCTBa
OJIOKOB HOIOAJIbHEIX celicMMUeCKUX OaTUMKOB c VCIIOJIbE 30BaHUeEM
MHOXeCTBa  TaKTOBEIX I'eHepaToOpOB Ha OCHOBe MOMC. Kaxnoemt u3
MHOXeCTBa TaKTOBEIX TeHepaTopoOB Ha OCHOBe MOMC MOXeT OBITH
COOTHECEH C COOTBETCTBYKIMM OINHMM M3 MHOXeCTBa OJIOKOB HOIAJEHEBIX
ceMicMMUeCKUX OaTUMKOR, TaKuUM obpasoM  obecrneuuBasd BEBeIleHME
BpeMeHHOM CHUHXPOHMB3AINM B CeMCMUUECKYI CUCTeMy. KaXObel TaKTOBLM
TeHepaTop Ha OCHOBe MOMC MOXeT BKJIKUATL PEe30HATOP Ha OCHOBe
M3OMC, coofmanmuicsa ¢ MHTeI'paJlbHOM CXeMOM.

B JsoboM M3 NpelmlecCTBYIMX BapMaHTOB peajM3aly celcMUueCKUN
HOIAJILHEM OAaTUMK MOXeT CcOoIepXaTh IIepPBUUHHM TaKTOBHM TeHepaTop,
obecrneuMBaMy CUHXPOHUI3ALMID CeMCMMUYeCKOTO HOIaJIbHOTO »OaTuMKa.
[IepBUUHLEM TaKTOBHM T'eHepaTop MOXeT MMeTh O0oJjlee HUMBKYID TOUHOCTL,
yeM TaKTOBHEM TeHepaTOp Ha OCHOBe MBMC. TaKTOBHM TeHepaToOp Ha
OCHOEBEe M3MC HaxoIuUTCAa B CoOfmeHUNn C [IEPBUUHEM TaKTOBEM
TeHepaTopoOM u MOXeT VCIIOJIBE30BATHECHA oI MNePUOOUUECKOTO
obeclrieyeHMsa BpPeMeHHOM CHUHXPOHMBAlMM CeVMCMMUeCKOT'O0 HOOaJIbHOTO

naTuvka. TakyMm oB0pa30M, I[epBUUYHHY TaKTOBHM TeHepaTop MeHbllen



MOIIHO CTU n MeHbIen CTOVMMOCTH MOXeT OHITH nepmuoIndecKm
CUHXPOHM3MPOBAH C MCIIOJB30BaHMEM TaKTOBOTO TIeHepaTopa Ha OCHOBe
M3SMC.

[0015] B  HeKOTOPEBIX BapMaHTax peajgus3alun cucTeMa  OJi4
ceMicMMUeCKMX HaOJoOIeHMM MOXeT CcOoIepXaThb MOPCKYID pPacCTaHOBKY
y3JI0B. CucTeMa IOJ4 CeMcMMUeCcKMX HabJmooeHMM MOXeT COIepXaThb
Ha3eMHYID pPacCTaHOBKY Y3JIOB. CHCcTeMa IJIS CeVcCMMUeCKUX HabJIooeHUN
MOXeT comepxaThb OJIOKU MHOXeCTBa Y3JI0B, COEeOMHEHHHE C
COOTBETCTBYNINMM I'eHepaTOpOM Ha OCHOBe M3BMC. HMHTeI'paJjibHad CxeMa
MOXeT CcOoIepXaThk MNOONMTHBAKIMM HACOC U IIOOOEPXMBAKIYID CXeMy,
coofmanmrecd C pPes3oHaToOpOM Ha OCHOBe MOMC. HMHTerpajibHasa CcxeMa
MOXeT OOIIOJIHUTEJIbHO comepxaThb ernb bazoBOM CUHXPOHM3alLWH,
coofmaKnmylnCcsa C NOoONepXUBAaKIEe CXeMOU.

[0016] B »ToM OIMCaHMM CYWMHOCTM M300peTeHusd IIpUBEeOeHE
[IOHATHUSA, KOTOPHE OOIIOJIHUTEJIbHO ONMCaHBl  HWXe B noopoBOHOM
OIIMCaHUN . OaxHOe KpaTkoe onmcaHue He npenHasHaudeHOo oJisa
UOeHTUOUKALUNY KJIOUEBHX WM CYIEeCTBEHHEX I[IPM3HAKOB 3afaBJIEHHOTI'O
0B0BeKTa M300peTeHMda, a TaKXe He IIpelHa3HaueHO OJIA MCIOJIb30BaHMUA
C LeJIb OoT'paHMueHMA OO0BbeMa 3afdBJIEHHOTO O0BeKTa M300peTeHUdg.

KPATKOE OIIMCAHME UEPTEXEN

[0017] BapmaHTH peajM3alM HACTOAMEI'O Mu300peTeHud OIMCAaHH
CO CCHJIKOM Ha cJenyiomue o¢ouryps. Clenyomee KpaTKoe ONMcCaHue
yepTexel IMNOoOPpoBHO pacKpHBaeT HEKOTOPHE COoUeTaHMsa pPeaJIn30BaHHBIX
IPM3HAKOB HaCcTOAmEeTo n3obpeTeHmUs u HUKOUM oBpa3oM He
IpelHas3HaueHO NOJIS OTPaHMUeHMS HeHaOJexamuMm ofpasoM Kakux-—Jmobo
HAaCTOAIMX MM OYOYIIMX COOTBETCTRBYKIMX IYHKTOB (QOPMYJIH.

[0018] Ha ¢mr. 1 mokasaHa CcHCTeMa IOJIS CeMCMHUUEeCKOM CBHEeMKU;

[0019] Ha dour. 2 [Iokas3aH ofmmn BUI YCTPOMCTBA B
COOTBETCTBUU C BapMaHTOM  peaJn3aluu s VICIIOJIb30BaHMA B
ceMcMopasBelKe;

[0020] Ha ¢ur. 3 mnokasaH BUIO B paspese BTOT0 Xe YyCTPOMCTBA;

[0021] Ha oQur. 4 r1oka3aH I[OOOPOOHEM BMIO OIHOTO KOHIA
paz3pesa, I[IOKa3aHHOT'O Ha our. 3;

[0022] Ha our. 5 mokas3aH BUI B pas3pe3e Ipyroro BapMaHTa
peajJu3alliM YCTPOMCTBAa IOJIS MCIOJL30BaHMUA B celcMopa3BelKe;

[0023] Ha oM. 6 HokaszsaHO YCTPOMCTBO IO doMI'. 5 B TpexMepHOM
paszobpaHHOM BUIE;

[0024] Ha our. 7 IokKasaH cXeMaTudeckoe n300paxeHne
I'eHepaTopa Ha OCHOBe MOMC B COOTBETCTBMM C MIedMM HaCTOLIeIo

n300peTeHusa; u



[0025] Ha omur. 8 mnoka3aH crnocod, COOTBETCTBYKIMM BapUaHTY
peajJu3alMy HaCcToAmero u3odpeTeHUd.

[0026] OOVHakKOBHE HDJIEMEHTH Ha pPa3JIMUHBEIX UYepTexax MOoTyT
0603HaUaTLCA OIMHAKOBHIMM CCBUIOUHBIMM CHMBOJIAMM .

OCYIIECTBIJIEHVE V3OBPETEHVA

CEVICMUUECKU IOATUMUK

[0027] CeMicMOpaz3BeIKy, WJIN ceycMOpasBeIKy MEeTOIOM
OTpPaXeHHEIX BOJIH, MCIOJb3YIT IJII COCTAaBJIEHMS KapT IIOAIOUBH 3eMIN.
YpaBJigeMB celcMMUueCcKUn MCTOUHUK obecrieumBaeT celicCMUUeCKYIo
BOJIHY HM3KOM YaCTOTH, IMNIPOXOOANyl UYepes IIOANOUBY 3eMIM. Ha
TpaHMlax pas3nejla MexOy OTAMYaAIMMMCI CJOSAMM IIOPOOH CceMcMMUecKas
BOJIHA OTpaxaeTcsa dYacTuuyHo. OTpaxXeHHBEe BOJIHE BO3BpamaklnTCcsa Ha
[IOBEPXHOCThL, TI'Ie uxX OoOHapyXmuBalT OOHMM WM OoJiee CceMcMMUeCKUMU
natTurvkamu. KojebaHma TpPyHTa, OODHaApyXeHHHEHE Ha IIOBEPXHOCTM 3BeMIM,
MOTYT VIMEeTb OUeHb MUPOKUM OMHaMUYe CKUM oOmarasoH, IpuyeM
paccTosaHmUA CMelleHMsa  dYacTHl  BapbUPYKTCAa OT CaHTUMMETPOB oo
AHTCTPEMOR . NaHHHE, 3alMCaHHEe OaTurKaMu, AHAJIMBUPYIOT oJis
OoOHapyXeHUs CTPYKTYPH M COCTakBa IIOAIIOUYBH.

[0028] HekxoTopHe cCceMcCMMUECKMe OaTUuMKM (TakKke WM3BEeCTHHE Kak
celCMOME TPEI W Te0QOHH) OBBIUHO comepXxar DIIEKTPUUECKYIO
IIPOBOJIOUHYID OOMOTKY, IIOMENEeHHYI B CUJIBHOE MATHMUTHOEe IoJie. 32THu
SJIEKTPOMATHUTHEE HATUMKM MOTYT OBTH OCHOBAHBL Ha IBUXYIEMCSH
MarHuTe JMOO Ha IBMXYINEVCcSd KaTylKke, OIPM 2TOM OAaTUMKY BTOPRPOITO U3
STUX TUIIOB 00JadaloT MUCKIJIOUUTEJILHEMM CBOMCTBaMM OJIS IIPMMEeHEeHUS B
ceMicMMUeCKOM pa3l3Belke. B BapuaHTe C IBMXYIEMCS KaTYINKOM MaTlHUT
KpenuTcsa K KOPpIyCcy, IIPOUHO BCTAaBJISEeMOMY B IIOUBY, TakK UTO KOPIYC
M MATHMT IOBWXYTCS CHMHXPOHHO CO CMelleHMAMM TpPyHTa. IBMXKyMascd
2JIeKTpUUYeckasd KaTyllkKa IIOMemaeTcsda B 3al30pe MAaTHMTHOTO  IIOJIA
HelIOCTOSHHOTO MaTHMTa, M KaTyllka CcBOOOIOHO coeldMHeHa C KOPIIYCOM
reodpoHa IIOCPEedCTBOM IMOKUX OPYXRMH TakKyuM ofpa3oM, UTO IlIepeMeleHue
KaTyIKM BOS3MOXHO TOJILKO BIOJL OOHOM oCKH. BO BpeMa »OBUXEHUS
KaTymKM BIOJIb STOM OCHM OTHOCUTEJILHO HelOIOBMXHOTO MaTlHMTa OHa
BynerT IocJIeIOBaTeJIbHO nepecekaThb JIMHUY ~ MATHUTHOTIO IoJjiIs U
TeHepUpPOBATEL HaOpsSXkeHMe UM TOK Ha DJIeKTPUMUEeCKMX BHEBOIAX KaTYIKM,
IPOIOPLMOHAJIbHEE CKOPOCTM CMelleHMSa TPYyHTa. B Tulle C IBUXYIENCH
KaTyIIKOM KaTyllka ofpa3yeT YCKOpAeMyl WMIM PeaKTHMBHYI Maccy.

[0029] KoHCTpYKILMA KATYWNKM U OPYXMHE UMeeT Pe30HAaHCHY
YacToTy, SBaBUCANY OT MACCH KAaTYIKM ¥ [HOOAaTJIMBOCTHU NPYXRMH. Ilpu
YacToTax 3HauMTeJIbHO HMXe pPe30HAaHCHOM UYacTOTH KaTyllka ¥ MAaTHUT

IOIBMXYTCA CHMHXPOHHO, WTO ODYCJIOBJIMBAET HUBKYK UYBCTBUTEJIBHOCTE U



cinaboe BHXOIHOEe HalpsSXeHMe WM TOK. Ilpu yBeJMUYeHUMM YaCTOTH
KoJieGaHumn oo n 3a npeneJk pe30HaHCHOM YaCTOTH reodoHa
UYBCTBUTEJILHOCTEL M  BHEHXOIOHOM CHUTHaJl YBeJUUMBATCSH, OJoCcTUTaKT
IMKOBOTO BHAUEHMHA ¥ BHXOOAT Ha IJIOCKUM YyYacTOK, COOTBETCTBEHHO.
Kak mnpaBWJIO, pe30HaAHCHasa dYacToTa I'eOQOHOB HaxXOOUTCS B OMalla30He
or 10 mo 30 T'u, OPpellOUTUTEJILHO B HMXHEM KOHIle DTOI'0 Oualla3oHa.
Hy3KoUuaCcTOTHHM pesoHaHC TpebyeT BEHCOKOM MOOATJIMBOCTU IIPYXMH.
CiemoBaTeJIbHO, IJIA DTOTO HYXHH MAT'KMEe IIPYXMHE, UYTO, B CBOK
odepens, oBycJioBJIMBaET HeoBXOOMMOCTb B NIPOEeKTUPOBaHUNA u
KOHCTPYMPOBaAHUM HOaTuMKa OJI4 OOCTWMXEeHUA TpeOyeMEX IIPpU I[IPpOBeOeHUM
CeliCMMUEeCKOV CBEMKM UYBCTBUTEJIBHOCTM, I[IPOYHOCTM, JIMHEMHOCTU WU
YCTOMUMBOCTM K BHEOCEBHM IIOMeXaM. BHOOP OINTMMAaJIBHOTO COOTHOIEHMUSI
MeXIy HalOpSKeHHOCTLI II0JIZ, pPas3MepoM/BecoM MaTHUTa, IeoMeTpHuen
KaTyllKM ¥ I[IOOATJMBOCTBI IIPYyXMH MMeeT pellaplee 3HaueHue IJId
[IPOEKTUPOBAHMUA n KOHCTPYUPOBaHUA reodoHa, KOTOPHIM VMeeT
UyBCTBUTEJILHOCTE, BEIXOHOEe  HalpsaXeHVe U  TOK, JVHEMHOCTL U
IIPOYHOCTEL, IOOCTaTOUHHE IJSI OIOHOBPEMEHHOI'O WM3MepeHMHd KaK OoJIbIUX,
TakK M MaJIHxX [IOBEPXHOCTHHX KOJIe®aHMM, OIMCAHHLIX BHIIE.

[0030] B ceMcMMUeCKMX DaTumkKax eme OIOHOTO THIIa,
IPVMMEeHAEeMOT O IJIA CeMCMMUeCKOW pa3BenkM, I'eHepalusd 3SJeKTPUUIeCKOTO
cCUTHalJla OCYHNeCTBJIIeTCS IIOCPeICTBOM BJIEKTPUUECKOM eMKOCTH. Ux
OBBUHO KOHCTPYMPYIT B (opMe MUKPOIJIEKTPOMEXAaHUMUECKUX CHUCTEM
(M3MC) , B KOTOPHX VCIIOJIB3YyeTCH KpeMHU, IIOOBEPIT'HY THIM
MUKPOMEXaHMUeCKOM ofpaboTke UM CoOIepXalli MeTaJlJIMuecKoe IIOKPHTHUE,
HaHoCHUMOe Ha ofpalleHHBHEe OPYyI K OPYyTY KOMIIOHEHTHE Ha Kaxnooln
CTOpPOHE HeBoJIBLIOoN’, comepxamemn MIOKPHTUE, u MIOONPYXMUHEHHOMN
YCKOpSeMO¥ MaccCH. TakMe pmaTuMKM Ha OCHOBe MGSMC MOD'YT UMETH
IperMyIecTBO HeOOJIBIMOTO pa3Mepa M Beca IO CpaBHEeHMIK C I'e0QOHOM C
OBMRYMEeMCca KaTymKoM. IBMXKeHMe YyCKopsaeMOoM MacchH MOMC OTHOCUTEJILHO
HapyXHHX HENOIBWXHHX IIJIACTHMH CO3JaeT I[IepeMeHHYK EeMKOCTL, KoTopasd
MOXeT  OHTH 3aperMcTpMpOBaHa B  BuIe BUOpallMOHHOTO  CUI'HaJa,
[IPOIIOPLUMOHAJBHOTO YCKOPEHMI CMeENeHMSa TaTuukKa. I[IpYyXMHE (GOPMUPYIOT
nus3 obJjacTen nus3 TOHKOCJIOMHOTO KpeMHU S, UTO oBbecrnieunBaeT
BOBMOXHOCTL MAaJIOTO JIMHEMHOTO CMeMeHMS UM Pe30HAHCHHBX YacTOoT BHIIE
1 xI'u. Majlag 1uJIomalb TIIOBEPXHOCTM EMKOCTHOTO DBJIEMEHTa, BHCOKAaA
pe30HaHCHAasa 4YacToTa UM OTPaHMUEeHHBM Opelel JMHEMHOTO IIepeMeleHMI
nonpas3yMeBanT HOBOJIBHO HMBKYK UYyBCTBUTEJIBHOCTE II0 CPaBHEHUKD C
reodpoHOM C IOBUXYIENCS KaTymKOM. C ueJbp yYCTpaHeHUd 3TOTO
HejocTaTKa OJA yIepxanus MSOMC reodpoHa B COCTOSHUMM  CUJIOBOMU

O@paTHOﬁ CBA3SY MCIOJL3YIT CIelMaJIbHYyK 3SJIEKTPOHUKY. OJ3TO TpedyeT



OOIOJIHUTEJILHEIX SJIEKTPOHHEIX CXeM, I[IPOCTPaHCTBa M SJEKTPONUTAHULI,
YTO UYaCTUUHO CBOOMT Ha HeT IIpeuMyllecTBa MOMC B paszMepax U Bece
CPaBHUTEJILHO C TeOodOHOM C TaCCUBHOM IBWXYNEeMCHS KaTymKOM.

[0031] TepMMH «ycCKopsdeMas Macca» MOXeT OHTL TakXe M3BeCTeH
KakK peaKTMBHasd MacCa WM ceMcMMuyecKas Macca, M B IOaHHOUM obJjacTu
MM  OOBUHO MMeHYKT MacCy B CeUCMMYEeCKOM »OaTuukKe, KoTOopad
[lepeMemaeTca B pes3yjibTaTe IOBWKEeHMAI TPYyHTa BO BpeMd I[IPOBeIeHUA
CEMCMNUECKOM pasBelHBaTEJIEHOM CHLEMKMU.

[0032] B opmHOM BapMaHTe pealu3aluM YCTPOMCTBO CEeMCMUUECKOTO
DaTuMKa COOEPXMUT: KOPIyC; YCKOpPSeMykl Maccy; IO MeHbIlell OIMH
OaTuMK, BHIIIOJIHEHHEIN C BO3MOXHOCTEBIO OOHapyXeHUd OBVIKEHM A
YCKOpSAEeMOM  MacCCH OTHOCUTEJIEHO KopIyca; BJIEKTPOHHYIO cxeMmy,
COeIMHEHHYK C YyKaszaHHBM I[I0 MEeHBbIIEM OIHMM JaTuMKOM, IIpUUeM
BJIEKTPOHHAaA CXeMa BEHIIOJIHEHa C BO3MOXHOCTBI IIpMeMa U 00paboTKM
BEIXOIOHOT'O CUTHaJla oaTumka; u MCTOUHUK BJIEKTPONMUTAaHNA,
BEIIIOJIHEHHHIM C  BOBMOXHOCTLIO IIOIauM DJEKTPUUECKOM DHepIUM B
BJIEKTPOHHYID CXeMy, I[IpMYeM MCTOUHMK DSBJIEKTPONMTAaHMA I[IpencTaBJIidgeT
coBoM COCTaBHYK YacCThb YCKOPSEeMOM MaCCH.

[0033] WV3BecTHHE YCTPOMCTBa, MCIOJbL3YEMHE IJII CeMCMUUeCKOoM
paszeelku, OBBIUHO  ABJIAITCA OOJIBLMMM, OOPOTOCTOANMMKM WM UMEIT
CpaBHUTeJNIbLHO BoJibmoM Bec. IIOCKOJBKY BTHM YCTPOMCTBa TpebyilT
OOCTaBKM K MecCTy, nmomjexameMy  pasBelke, X pasMep U BecC
YBeJIMUVBAalT OPOOOJIKUTEJILHOCTE U oObeM pabor, TpeOyeMExX  OJi4
BHIIOJIHEHMA pal3BelkKM. ['e0dOH MM OaTUMK Ha OCHOBe MOMC B TakKMX
YCTpOMCTBax IIO3BOJISET MIpeoOpasoBHBATEL CMelleHMe YacTUll TPYyHTa,
BHI3BAaHHOE pacCHpOoCTpaHeHUeM CeVCMMUeCKMX BOJIH, B IIPONOPLUMOHAJELHBMN
CUTHAaJI HaIpadKeHUMA U IIOCJIeHOBATEJIbHO pPeruMcTpUpoBaThL €TI0 Kak
byHKUIMIO BpeMeHM. CMelleHMe YacTHL, TPYyHTa BES3HEBaeT CHUHXPOHHOE
OBIMKEHME 3aKpellJIEHHOTO B TIPYHTEe KOpIyca reodoHa MM DaTuMKa Ha
OCHOBe MOMC C aMILUIMTYOOM CelCMMUeCKOWM BOJIHHE, pPaclIpOoCTpaHanmencs
B IaHHOWM TOUKe IPOCTpPaHCTBa. lM3—-3a CBOeM MHeplUUMM KaTyllka IeodoHa
WM KpeMHHMeBasd YycCcKopsdeMad Macca M3MC ocTaeTca B OTHOCUTEJIBLHO
CTaTUUYHOM COCTOAHUHU, BCJIEOCTBUE uero KOpIyc OBVXETCHA
OTHOCUTEJILHO KaTymKM WM YCKOPSeMOM MacCCH. 39TO OTHOCUTEJIBHO
OBVXEHMEe KOopIlyca M KaTylKM WIM YCKOPSeMOM MacCCH OpeobpasyeTcs B
OPOIOPLUMOHAJIBHYD dOopMy CUTHajla HaAIpSXEeHMd, UYTOo OoDecCleuuBaeT
BO3MOXHOCTE pPerucTpaluM CeMCMMUeCKOM BOJIHH. UTOOH o0ecneuuThb
sbbexTUBHY paboTy TakKoTOo YCTPOWMCTBa, UYYBCTBUTEJLHOCTL NIOJDKHA
TakoM, UYTOBH IIO3BOJIATE €My BOCIPMHMMATE CaMEe He3HauuTeJIbHHE

OBVIXEeHNW A T'PYyHTa C HIM3KVIM VMICKaXeHNVEM. 3TO 0Dy CJIOBJIMBAET



HeOOXOOMMOCTB B CUJIBHOM, T SKEJIOM MaTHUTE n KaTylKe c
ooporocTodme oBMOTKOM B  CcJydyae IJaTuMKOB TeodoHa WU, B
aJlb TEPHATMBHOM BapMaHTe, B OOPOTOCTOAMUX KOMIIOHEeHTAax,
IIOOBEPTHY TEIX BHICOKOTOUHOM MUKpPOMEeXaHUUeCKOM obpaboTke, u
SHEPIOEMKUX BJIEKTPOHHEX CXeMaxX B cJjiydae IOaTuMKOB Ha OCHOBe MOMC.

[0034] I[IyTeM co3OaHMa YCTPOMCTBa JIS MCIOJIbL30BaHUA B
ceyicMopasBedkKe, B KOTOPOM YCKopseMasd Macca COOEepPXUT MCTOUHUK
OMTaHMg, BHIIOJHEHHEM C BO3MOXHOCTBI ofecrneueHMsa MaKCHMaJbHOMU
UYyBCTBUTEJILHOCTH, JMHEeMHOCT ¥  IIPOYHOCTH, YCTPOMCTBO  MOXET
XapakKTepus30BaTLCSA MeHbIeM pas3MepoM M BEeCOM IIO CpPpaBHEHMI C
VM3BECTHEIMM YCTPOMCTBAaMM, B KOTOPHX HOATUMK WM MCTOUHUK OUTAHUSI
ABJIAKTCSH OT I eJIbHEMA BJIEMEHTaMMA . 370, B CBOIO ouepensb,
obecrneunBaeT 6oJiee 20OeKTUMBHOE IMPOBENEHME CEMCMUUECKOMW pasBenOKM.

[0035] MCTOUHMK NIMTaHMA MOXeT comepXaThk OaTapen. HaTuuk
MOXeT colepXaThb OOMH WM 0oJiee I[Ibe30BJIEKTPUUECKUX BJIEMEHTOR,
BHIIIOJIHEHHEIX C BOBMOXHOCTBLIO OOHapyXeHUS IIepeMelleHrsa YCKopsaeMou
MacCCH.

[0036] [HOpyTroM TuUI CeNCMMUEeCKOTO IaTuMKa MOXeT BKJIOUATH
Ibe302JIeKTPUUEeCKUM »OaTuMk. TakuM o0pasoM, CeVMCMUUeCKUN »OaTuMK
HacToOAmero n3obpeTeHmA MOXeT comepxaThb 1o MeHbInen OnoVIH
IIbe302JIEKTPUYE CKHUM OaTUMK . [Tpu HeoOXOOMMOCTHU OaTUMK  MOXeT
ComepXaTh PeakKTHMBHYI MAaccCy, COIepXalyld MCTOUHMK IIMTaHUSI, TaKoM
Kak OaTapes. OOMH TIOIpMMEep TaKoT'0 CeMCMMUYeCKOI'0 JaTuMka OIIMcaH
HIWXE .

[0037] B BapmaHTe pealu3aluumy obeclleueH CeMCMUUeCKUM ITaTuMK,
comepxXamui: KOPIYC; VYCKOpsSeMyl Maccy, I[IOIBMXHO PAaCIOJIOXEHHYD B
IIOJIOCTM KOpIyca; M »OBa JaTuMka, KaxXOelM M3 KOTOPHX COOEPXUT
IJIOCKUM IMbe302JIeKTPUUECKUM DJIEeMEeHT; IIPM STOM I[Ibe303JIeKTpUUYecKHre
2JIEMEHTH  PAacIOoJIOXeHH Ha IIPOTHMBOIOJOXKHEIX CTOPOHAaxX YCKOopIeMoM
Macche IJia ofHapyXeHMS OBMXEHMS YCKOpSeMOM MAaCCH OTHOCUTEJLHO
KOpIlyCa, M IIPpM 2TOM KOPIYC PAaCIIOJIOXEH IJIS OTPaHMUYeHMS YKa3aHHOTO
OIBMXEHUS YCKOPAeMOM MacCCH BO3BPATHO-IIOCTyIATEJIbHEM OBWXEeHMEM B
[IEPBOM HallpaBJIEHUM MeXIy I[Ibe303JIEKTPUUEeCKMMU BJIEMEHTAaMM .

[0038] B »TOM aclekKkTe, VYCTPOMCTBO MOXeT TaKXe COoIoepXaTb
DJIEKTPOHHYK CXeMYy, COeIMHEHHYKn C IaTuMKaMM, I[IpUYeM 3JIEKTPOHHAaSA
cCxeMa BEHIIOJIHEHA C BO3MOXHOCTBI TIIpHMeMa UM 00pab®oTKM BEXOIHOTO
CUTHaJla HOaTuMKOB; W MCTOYHUK BJIEKTPONUTaHUSLI, BHIIIOJIHEHHEI  C
BOBMOXHOCTBIO IIOIauM DJIEKTPUUECKOM DSHEepIMM B D2JIEKTPOHHYID CXeMy,

InprnueM VMICTOUHHMK SJIEKTPOIIMTaHMA InpencTaBJjideT cobomn COCTaBHY
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JacThb YCKOpSeMO¥  MaCCH. VICTOUHMK  IOMTaHMA  MOXET comepxaThb
faTapen.

[0039] B mM3BeCTHHX YCTPOWCTRBaxX, IM[IPMMEHSAEMEIX IIPU [IPOBEeIeHUU
CeMCMMYEeCKOM pas3sBelKWU, OOBIUHO MCIIOJIE3YITCH  CJIOXHHBE  ITaTUMKM,
TakKMe Kak IOBMXylascsa KaTyllka B MaT'HMTHOM  IIOJIE. BapuaHTH
peajgu3alMy, BKJIOUEHHBE B HACTOAMMM IOKYMEHT, CBUIETEJLCTBYIT O
TOM, uTo MCIIOJIb30BaHMe [IEE30BJIEKTPUUECKUX DJIEMEHTOB MOXeT
obecreurBaThk BO3MOXHOCTE KOHCTPYMPOBaHMA OoJiee JIeT'KOTO U 0OoJee
SKOHOMMUYHOTO YCTPOMCTRBa. XOTHA I[Ibe303JIeKTpUUeCKMe IIpeobpa3oBaTelu
OaBJIeHMA MPOKO MCIOJNB3YITCA IIPpU [IPOBelIeHMM MOPCKMX pa3Belok,
[IPMMEHEHME I[Ibe303JIEKTPUUECKMX DJIEMEHTOB B JaTuMKaXxX, MWMCIOJb3YeMHX
Ha Cylle, He paccMaTpMBaeTCcsa CclIelMajJucTaMy B HaHHOM o6JjacTu
TeXHUKHU Kak LejiecooBpasHoe, IIOCKOJIBKY cumMTaeTcCHd, uTo
ILe30RJIeKTPUUEeCKMe BJIeMeHTH He o006JalaldT »OOCTAaTOUHOM TOUHOCTLIO.
OmHakO OJIaTOIPUATHEE pe3yJibTaTH B OTHOIIEHUM 3aTpaT, pas3Mepa u
Beca YCKOpsSeMOM MaCCH, coIepXxallel WCTOUHMK IIUTaHUI, II03BOJIST
pasBepHYThL OOoJibllee UMUCJO TaKMX YCTPOMCTB. BoJbliee KOJUUECTBO
YCTPOMCTE IO CpPpaBHEHMIO C MCIOJbL3YyeMEM B 0oJiee paHHME IIePUOIH U B
HacTodllee BpPeMsAa I[IO3BOJISAEeT COXPaHUThL U IIOBHCUTH TOUHOCTL CHUCTEMEL
B LIeJIOM, HeCMOTpA Ha Jioboe CHMXEHME TOUHOCTM OTHOEeJIBHO B34ATOIO
YCTPOMCTRA .

[0040] Hipxe OyoyT OIIMCaHEL pa3JIMuyHEE KOHCTPYKTUBHEE
2JIEMEHTH, KOTOPHE MOTYT OHBTHL MCIIOJBb30BAaHH B COUeTaHMUM C JIIOOBIM M3
OINIMCAaHHEIX BHIIE ACIIEKTOB.

[0041] YKaz3aHHHN OOUH VI foJiee ILEe30BJIEKTPUUECKUX
2JIEMEHTOB MOT'YT COOEpPXaThb XeCTKyKn KepaMuKy. XecTkad KepaMuKa
MOXeT COIOepXaTh LIUMPKOHAT-TUTaHaAT CBUHIA (ITC) . HDaTuMk MOXET
comepXxaThk IIOIOJIOXKY, Ha KOTOpYyln OIMpaeTcsad Obe303JIeKTpUUIeCKUn
BJIEMEHT . [lopgjioxka  MOXeT COLepXaThb OepUIIJIMeBO—MEeOHEM  CILJIaB.
YKaszaHHEM OIMH WIM 0OoJjlee IMbe303JIeKTPUUECKUX SJIEMEHTOB MOTYT
HaxXxoOUTECHA B COCTOSHMM TIPEeENBAPUTEJILHOTO HaOpSXeHus. IpyIuMu
CJIOBaMM, TIbLE30BRJIEKTPUUECKUM BJIEMeHT MOXeT OHTBH pPacloJIOXeH B
YCTPOMCTRBEe TakuM 00pa30M, UYUTO IIbLe303JIEKTPUUECKUM BJIEMEeHT UMeeT
BOTHYTYVID OQopMy Haxe IIPpM OTCYTCTBMM IBWXKEHUS YCKOPSEeMOM MaCCH.
SJIeKTPOHHAasa CcxXeMa MoOXeT OHTL BHIIOJHEeHa II0 MeHbIleM Mepe C
BO3SMOXHOCTBLID YCUJIEHUA U/MIM HOpencTaBJIeHMS B LUOPOBOM  dpopMe
BHIXOOIHOT'O CHI'HaJla HOaTuMKa, TO eCTb o00pabOoTKM BHEHXOIHOTO CUI'HaJa
oaTumKa .

[0042] VYkopsemMas MacCa MOXeT OHTB COEIMHEHa C KOPIYCOM C

BO3SMOXHOCTE IIepeMelleHNA, a YCTpOIZCTBO MOXeT OHTB BEIIOJIHEHO C
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BO3MOXHOCTEIO OTpPaHNYEeHN I [IepeMENEHN I YyCKOopaeMon MaCCEH
OTHOCUTEJIBHO KOPIIyCa BO3BPaTHO-TIOCTYIAaTeJIbHEM IOBVWKEHVEM B II€PBOM
HalpaBJIEHUMA . YKaszaHHHM I[IO0 MeHbIleM OOMH JaTuMk MOXeT  OHTb
BHIIIOJIHEH C BO3MOXHOCTEIO oOHapyXeHM A YKa3aHHOTO BO3BPaTHO—
IIOCTyHaTeJbHOTO IOBWXEHMSI YCKOpSeMOM MacCcCH B IIepBOM HallpaBJIeHUHU,
TO ecTh OOHapyXeHUS IIepeMelleHMsa YCKOpSeMOM MacCCh OTHOCUTEJBLHO
KOopIlycCa.

[0043] D70 oT'paHMUEeHMEe I[IepeMelleHUsS YCKOPSAeMOM MacCCH MOXeT
IpencTaBJIATh cobom OT'paHMUeHNE OBVXEeHMHd II0  HallpaBJIEHUI K
[IEEe303JIEKTPUYECKMM BJIeEMEeHTaM u oT HUX . COOTBETCTBEHHO,
BO3BPATHO-IIOCTYIlaTeJIbHOE OBVDKEHUE yCKOopsaeMomn MaCCEHI MeXnay
[IEEe30BJIEKTPUUECKMMM DBJIEMEeHTaMM MOXeT, B OCHOBHOM, IIPOUCXOIOUTHL
[IEPIEeHOUKYIJIAPHO [LJIOCKOCTHA [EEe303JIEKTPUUECKUX DJIEMEHTOB.
[[Ee30BJIeKTPUUECKUE BJIEMEHTH MOTYT OHITH PacCIIOJIOXEHE TaKUM
0oBpas30oM, UTO MX ILJIOCKOCTHU ABJIATCS B LEJIOM apalljielibHBEMMA .

[0044] Enaromapsa OT'paHUMUeHUIO IIepeMeleHrs YCKOPpSAeMOM MacCCH
OTHOCUTEJIEHO KOpIlyCa BO3BPaTHO-IIOCTYIIAaTEeJIbHEM OBMXEHMEM B II€pPBOM
HalnpaBJIeHUH, YyCTpOoMCTBO ofJjlamaeT BOBMOXHOCTBID M30MPATEeJbHOTO
OBHapyXeHMA HallpaBJIeHUSA KOMIIOHEHTOB CMelleHMd yYacTul. Halopumep,
TPM TaKUX I[Ibe303JIEKTPUUECKUX TaTuMKa MOTYT OBTE pPacClOJIOXEHHE C
OCAMM UYBCTBUTEJILHOCTM BO B3aMMHO OPTOT'OHAJILHEIX HallpaBJIeHUAX,
CoBNamjammux C ocaMM X, Y M Z OPAMOYTOJIbLHOW CHCTEeMH KOOpIOMHAT. B
2TOM KOHQUITYpaLuu KaX b OTIeJIbH B OaTuMK ABJISIETCHA
HEeUyBCTBUTEJIbLHEM, WJIM CJIENBM, K IBMXEHMUIO, HallpaBJIeHMe KOTOpOIO
He CoBIamaeT C eIo COOCTBEHHOM OCBhI UYBCTBUTEJLHOCTM. Takasd
KOHCTPYKUMSA II03BOJIAET MCIOJbL30BATL TPM OaTuMKa IJIS OXBaTa II0JIHOM
cocTaBJgmen IIPOCTPAHCTBEHHOTO BEeKTOpa, comepxamemn rnoJie
pacnpocTpaHeHUsa YHNpyIMxX BOJIH.

[0045] VckopseMas Macca MOXeT OHTb pas3MelleHa B II0JIOCTU
KOopIlyca C BOB3MOXHOCTBK IIepeMeleHrsa. YcKopsdeMasd Macca MOXeT
comepXaTh IMPOOOJITOBATHM SJIEMEeHT, MMeNUi OIPOOOJIBHYID OCh, KOPIYyC
MOXeT coImepXaTh IIPOOOJITOBATHI CTakKaH, UMelmMM OPOIOJIBHYI OCh, a
IpOoIOoJIbHAsA OCh TIIPOHNOJITOBATOTO DJIEMEHTa MOXeT OBTE pPacIoJIOXeHa
COOCHO C IMNPOIOJILHOM OCBbI MIPOOOJITOBATOIO CTakaHa.

[0046] [TepBOEe HamparBJIeHME  MOXeT CcOBIIaaThb c COOCHBEIMM
IIPOIOOJIBHEMM  OCAMM  [POIOJITOBATOTO  BJIEMEHTa W I[IPpOJOoJITOBATOIO
cTakaHa. ITo MeHbIen Mepe JacThb MIOMIEPEYHOT O ceueHUd
IpOOOJITOBATOIO CTaKaHa, I[IepHeHIVKYJIAPHOTO eI'o I[IPpOOOJIbHOM OocCH,
MOXeT COOTBETCTBOBATE II0 MEeHbIel Mepe YacTM IIOIepedHOoTo CceueHUd

InpoooJiropaToIrro sSJIeMeHTa, IIePIIeHINKYJIAPHOT'O €TI0 HpO,JIOJ'H::HOﬁ ocu,
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BCJIEICTBUE uero oBecneunBaeTCH OTPaHN4YeHNE [epeMenmeHn
YCKOpSeMOo¥ MacCh OTHOCUTEJIBHO KOpPIyca BO3BPaTHO-TIOCTYIIATEJIbHBEM
IOBVKEeHMEM B I[I€PBOM HallpaBJIEHUM.

[0047] IOna obBecnedveHusa >0QeKTUBHOM VYIAKOBKM YCKOpPSEeMOM
MaccCh, C KOTOPOM MCTOUHMK DJIEKTPONMTAHMSA BHIIOJHEeH 3a OIHO IleJioe,
BHYTPM KOpIyCa, YyCckKopdgeMas Macca MOXeT COIepXaThb IIPOOOJITOBATHM
2JIEMEeHT, IepeMemalmuica BHYTPM CcTakKaHa. IIpOIOJITOBATEIM SJIEMEeHT
MOXeT WMMEeThL, HalpuMep, OGopMy LIMIMHIPHMUYEeCKOM ©OaTapewu, BKJIOUAIMEN
WM He BKJOUalmelM KOHIIeBEEe »OeTallM WM 3allMTHHM Kopnyc. CTakaH
MOXeT OBTE BHIIOJIHEH TakKMM o0pasoM, UTO eI'0 OMaMeTp I[IO3BOJISET
pasMecTuTs DaTapen UM I[IpU HeOOXOOMMOCTM JIOOBE KOHLEBHE IeTalJid WMJIU
3alMTHEM Kophlyc. CJlemoBaTeJIbHO, IIyTEeM MMHMMAJBLHOTO MCIOJb30BaHMUA
OOINIOJIHUTEJILHOTO MaTepuaJa IepeMeleHre YCKOPSAeMOM MaCCH MOXET
OHTH OT'PaHMUEeHO (uTo criocofcTrRyeT sbhekTUBHOM pabotTe),
OOHOBPEMEHHO C DTUM obecrieuns HaJmuue VCTOUHUKA OUTaHUSA
(baTapen), BHIIOJIHEHHOTO KaK €e CoCTaBHasa 4YacThb.

[0048] Ha xaxmoM KOHIIe CTaKaHa MOXeT OHTb IpeldyCMOTpeHa
KPBIIKA B cbope, BHIIOJIHEHHA A c BO3MOXHOCTBIO yIoepXaHmsa
IPOIOJITOBATOTO DSJIeMeHTa BHYTPM CTakKaHa. I[Io MeHbIIeV Mepe OIHa U3
KpeInek B cOope MOXeT coIepXaThb YKas3aHHBM I[10 MeHbIel Mepe OIMH
OaTuMK .

[0049] BaTapes, TepMMHAJ, ToplleBas KpHIMKa WIM PaCIOPHHM
2JIEMEHT MOTYT OHTBH 3aKpeIlJIeHH, I[IPMKJIEEeHH WJIM MHEM CIOCODOOM
MexXaHMUeCKM [IPpUKpPEeIlJIeHH K JaTuukKy, HalpuMep, K TI[IOIOJIOXKKe WK
KepaMMKe ITaTuuka, IOIYTeM IIPUKJIeMBaHMSg, CBapkM, I[IaVkM, CKBO3HOTO
OTBEpPCTUSA VI JI060T0 OpyToTo MOOXOOAMmeTro MeXaHUUeCKOTO
KperiexHoTo BJIeMeHTa TakuM obpas3oM, UYTOOH YyCKOpsSeMas Macca MuMeJa
BO3MOXHOCTb [IOIIEPEMEHHO HanparatThb, TOJIKATH W TAHYTH
ILEe30RJIEKTPUUECKUM DJIeMeHT ¥ IIOOJIOXKY IO B IIpAMOM UM OBpaTHOM
HalpaBJIEHMAX OJI9 TeHepUMPOBaAHMUA DJIEKTPUUECKUX CUIHAJIOB HalpaXeHUS
MM TOoKa KaK IIOJIOXMUTEeJILHOM, TakK M OTPpULATEJILHOM NOJAPHOCTHU.

[0050] Kprpmky B cOOpe MOI'YT COIepXaThb BOI'HYTHE IIOBEPXHOCTH,
KOHTaKTUpyIMe C [OIPOIOJITOBATEIM BSJIEMEHTOM. BOTHYTHE TIOBEPXHOCTMU
MOTYT OBTBH BHIIOJIJHEHEL C BO3MOXHOCTBI COBMECTHOTO IIPWUJIOXEHUS
INIPMXMMHOTO YCUIMA K TIIPONOJITOBATOMY BJIEMEHTY, TaKuM ofpasoM,
UyTOOH OTpPaHV4YMBaTh [IepeMeleHne MIPOoOOoJITOBATOTO BJIEMeHTa
OTHOCUTEJIBHO KOPIIyCa BO3BPaTHO-TIOCTYIAaTeJIbHEM IOBVWKEHVEM B II€PBOM
HaopaBJleHUM. IIPOOOJITOBATHM DJIEMEHT MOXeT COoOepXaTh peryJMupyeMbe
neTanu, BHIIIOJIHEHHEE C BO3MOXHOCTBIO V3MeHeHM IJIVHEL

InpomoJiroBaToI'oc SJIeMeHTa BIOJIb HpOJIO.J'H::HOﬂ OoCul. Kprmnxkm B CcBope
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MOTYT OHTb YCTAHOBJIEHE, UTOOH I[IO3BOJIMTL WM3MEHATH pPacCcTOsSHUE
MeXIy BOTHYTEMM [IOBEPXHOCTAMM KpHIIeK B cOope.

[0051] CrakaH MOXeT OBTH CHaOXeH KpHIIKaAMM IJIS yIepXaHUd
IPOOOJITOBATOIO DBJIeMeHTa, o0pa3yrlel'd YyCKOpAeMyln Maccy, BHYTPU
crakaHa. KpomMe TOrO, KpHIIKM B cCcOOpe MOTYT OHTH BEHEIIOJIHEHH C
BO3BMOXHOCTEK IHIPWXMMa [IPpOOOJIOBATOT'O  BJIeMeHTa TakKuM o0pasoM,
UTOOE MCKJIOUATE BO3MOXHOCTL €TI0 IIepeMelleHMsa BHYTPpM CTakKaHa B
[IOIIePEeUYHOM HallpaBJIeHUM (TO eCThb II0 HalpaBJIeHMI K OOKOBEIM CTeHKaM
CTakaHa IepHeHIUKYJIAPHO IPOIOJIBHOM OCKM IPOHOJITOBATOIO DJIEMEHTA) .
Clie) obecrneunBaeT OT'paHnUeHue repeMelleHN A IPOOOJITOBATOTO
sJjleMeHTa. Kpome TOTO, MHOPOINOJITOBATHM BSJIEMEHT, CTakKaH UM/WMJIM KPBIIKNA
B COoOpe MOT'YT OHTH BHIIOJIHEHH C BO3MOXHOCTLI PeryJMPpOBaHUA C
L eJIbIo obecrieueHmsda KOHTaKTa [IOBEPXHOCTEN C IPOOOJITOBAaTEM
3JIEMEHTOM WMJIM MX MeXaHMUeCKOM O(QUKCcaluM K HeMy.

[0052] KaxIasa Kpbllka B cOope MOXeT COOepXaThb YILJIOUEeHHHM
SJIEMEHT, PAacIOJIOXKEeHHEM TakuM o0Opas3oM, UYTOOH KOHTAKTUPOBATEL C
IPONOJITOBATEIM  BJIEMEHTOM  Ha  I[IepBOM  IIOBEPXHOCTM  YILJIOMEHHOTO
BJIeEMEHTa, U YHOEepPXUBAMUNM BSJIEMEHT, PACIOJIOXKEHHHEN TakuM oB8pas3oM,
UTOOEl  [IPMKJIIAOBEBATH IPWXVMHOE ycuime 1o [eprMeTpy BTOpPOMN
[IOBEPXHOCTM  YIUJIOWEHHOT'O DBJIEMEHTa, IIpUUueM BTopas IIOBEPXHOCTDH
obpameHa K epBOM [IOBEPXHOCTHU . B BapMaHTax peaam3alunmu
YVIOSPXMBAKMNMY 2JIeMeHT MOXeT OBTHL BHIIOJJHEH Kak COCTaBHasa dYacThb
KPBIIKM B cOope.

[0053] BOTHYTOCTL II€PBOM IIOBEPXHOCTM MOXeT OHTL BH3BaHa
n3TMbaHMeM YIUJIOMEHHOT'O DJIEMEHTAa BCJIENCTBUE IIPUIIOXEHUSA IIPVKVMMHOTO
YCUIMSA W OPOTHBOIIOJIOXKHO HalpPaBJIEHHOTO yCWUJIMA, OOYCJOBRJIEHHOTO
KOHTAKTOM MNPOOOJITOBATOTO BJIEMEHTa C IIepBOM IIOBEPXHOCTHI.

[0054] B BapmMaHTax pealu3alyM YCTPOMCTBO MOXET UMEThH TaKyl
KOHCTPYKLMIO, UYTO Ha YIUJIONEHHHM 3JIeMEeHT OKa3HBaeTCsa BO3OEMCTBMUE B
HallpaBJIEHUM [IPONOJITOBATOIO DBJIEMEHTA IIyTeM IIPUJIOKEeHUS IIPVKVAMHOTO
YyCUIMSA IO eIo IlepuMeTpy. 9TO MOXeT I[IPpUMBECTM K  M3THUOAHU
YIUICWEHHOT'O BJIeMeHTa U [IPpUODPEeTEeHMK IIOBEPXHOCTBK  YILJIOMEHHOT'O
3JIeMeHTa BOTHYTOM GOPMEL. TaxkmuMm criocoboMm oBecrieuyMBaeTCHA
50PeKTUBHOEe YyHOepXaHMe IIPpONOoJIIOBATOI'O DSJIEMeHTa Ha MeCTe U BMeCcTe
Cc TeM of0eclleuMBaeTCad BO3MOXHOCTE IllepeMelleHMs IIPpOLOJINOBATOIO
BJIeMeHTa.

[0055] I[Io MeHbmeM OIMH M3 YIJIOWMEHHHEX SJIEMEHTOB MOXET
comepXaThb YKa3aHHHM [0 MeHbIleV OOMH IaTuukK. [0 MeHbIleM OIMH U3
YILJIOWE HHEIX BJIEMEHTOB MOXeT comepXaThb 1o MeHbIIEN OOVH

l'H::eSOSJ'IeKTpMT{eCKMﬁ OaTuMK. BOTHYTOCTBL VYIUJIONEHHOTO DJIEMEHTa MOXeT
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00yCcJlaBJIMBATDH npenBapuTesibHOEe HaOpsxeHMe ILEe302JIEKTPUUECKOTO
3JIeMeHTa.

[0056] McTOoUuHMK NOUTaHMA MOXeT obOecleuMBaThL IIO0 MeHbIlel Mepe
75% yckopsgeMoM MaccCH I[I0 Becy u/miam obbemy. Kopoyc MoOXeT OHTH
BHIIIOJIHEH M3 MaTepuaja, BHOpaHHOTO TakuMm oO0pasoM, UToOH eTro
IIJIOTHOCTE BrlIa CpaBHMMa C ILJIOTHOCTBIO TPYHTa, B KOTOPOM
OpenrnojlaraeTcsa er'o MCIOJb30BaHMe.

[0057] VYcrponcTBOo 10 JoboMy M3 IOpeIbOyIMX I[IYHKTOB, B
KOTOPOM B KOpIyCe NpelyCMOTPeH BEHCTYIl OJ4 BXOXIEHMS B 3allellJlIeHUue
c YCKOpSeMon Maccou TaKUM obpaszoM, UTOOH OTpaHU4YMBATE
epeMelneHne YCKOpAeMon MaccCH. Clife) openoTBpamaeT TOJIKaHMe
YCKOpPSAeMOV MacCCOM IIbe302JIEKTPUUECKOTO DJIEMeHTa HaCTOJbKO, UTOOH
IPUBOINTEL K IIOBPEXIEHUID I[ILe303JIEKTPUUYECKOTO BSJIEMEeHTa, HalpuMep,

B CJlydae IIaldeHNuA yCTpOIZCTBa.

[0058] B cooTBeTCTBMM C IPpyI'MM IIPMBEIOEHHHEM B KauecTBe
npuMepa BapMaHTOM peanmu3zanumm obecrieueHo YCTPOMCTRBO oJis
MCIIOJIL30BAaHMA B ceMcMMUeCcKOM  pasBelke, comepxalee : KOpIyC;

YCKOpAeMyl  Maccy; 10 MeHbeM OIMH IaTuukK, BHIIIOJIHEHHEIM  C
BO3BMOXHOCTLI OOHapyXeHUS MOBWXEHMS YCKOPAeMOM MacCCH OTHOCUTEJIBHO
KopIlyca; ®JIeKTPOHHYI CXeMy, COeIMHEHHYI C YyKa3aHHBEM II0 MeHbIen
OOHVM OaTUMKOM, IpuyueMm PJIEKTPOHHAa A cxeMa BHIIIOJIHEHA c
BO3MOXHOCTEID IpMeMa M 00pad®oTkKM BHEHXOOHOT'O CHUI'HaJla JaTuuKa; U
VCTOUHMK  BJeKTPONMTaHUA, BHIIIOJIHEHHEM C  BOSBMOXHOCTLI IIOOAaUM
SJIEKTPUUYECKOM SHepIMM B SBJIEKTPOHHYID CXeMy, nprudyeM MCTOUHUK
SJIEKTPONUTAHUSA IIPeOcTaBJigeT cobo¥ COCTaBHYID UYacThb YCKOpSIeMoM
MacCCH.

[0059] Ha ¢mr. 1 nokaszaHO yIpOolleHHOe M300paxeHre cucTeMu 50
IOJIsI CeMCMUUYEeCKOM pa3BelKM, BHIIOJHAKIEN pa3BelKy IIOOMNOUBH 3eMJIU
51. B MJUIOCTPaTHMBHHX LIeJiax IMpenrnojaraeTcd, 4YTo noanodBa 51 umMmeerT
CPaBHUTEJIBHO OJIHOPOIOHYK CTPYKTYPY 3a MCKJIKUYeHMeM cJosg 52. 3T1oT
cJIon MOXeT IpencTaBJIATh coboi, HaIlprMep, TUII [IOPOIHL,
OTJIMYAIIHUNC S oT ocTajlbHOM  monmouBe 51, u, CJIenoBaTEJIBHO,
OTJIMYaTLCA, HaIpUMep, IJIOTHOCTLI MU/UJIIM CKOPOCTBI pacIpOCTpaHeHUId
VIOPYTUX BOJIH OT OCTaJIbHOM IMOOINOUBH 51.

[0060] CeliCMMUECKUIM MCTOUHUK 54 PacIrioJIOXeH  Ha 3eMHOMN
IOBEPXHOCTM bL6. CelCMMUECKMM MCTOUHMK 54 cCco3maeT peryIupyeMHe
ceyicMMUecKMe  BOJIHEHI, pacnpocTpaHdomMecsd CKBO3b  HoArnoury  51.
V3BEeCTHEE [IPVIME PH ceMicMMUEeCKUX VCTOUYHVKOB ez OTpPaHNYEHU A
BKJIOUAKT CJEeOyIMMe: 3apsalb B3PHBUATOT'O BEMECTBa, aBTOIEpeIBIMKHEE

BM@pOCGﬁCMMT{eCKMe YCTAaHOBKNM WM CHCTEMEI TI'DAaBUTALMOHHOI'O YCKOPEHINA
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najgawpmero I'py3a, TakKXe M3BeCTHHEe KakK aBTOIepelBWXHEE YIapHEE
VMCTOUYHUKHU cercMnUeCKUX CUTHAJIOB. Hanpumep, aBTOIIEPEeNBWXHON
YIOapHHY MCTOUHUK CEMCMMUECKMX CHUIHAJIOB MOXET IMIPOU3BOIUTH yIap IO
3eMHOV IIOBEPXHOCTM 56 IHOCPEeOCTBOM Ipy3a WMIM «MOJIOTa», Cco3daBad
YIapHYKD Harpy3Ky, KOoTopasd paclpoCTpaHsaeTcd B IIoOnouee 51 B BUIe
CEMCMMUECKMX BOJIH. OTH CelCMMUYeCKMe BOJIHH IIOKa3aHH CTpeJjikaMu 58,
60 M 62 M pPacOpoCTPaHAKWTCA OT CEeUCMMUYECKOTO MCTOUHMKa 54 BHUSB
CKBO3b IIOLIIOUBY .

[0061] BaTeM ceNcMMUeCKMEe BOJIHE II0 MeHBIEWM Mepe YaCTUUHO
OTpaxXxalTCad OT IIOBEPXHOCTU CJog 52. 3TO NPOUCXOOUT M3—3a PasHULE
B IUIOTHOCTM ¥/WMIM CKOPOCTM PaCHpPOCTPaHeHUd YIPYTMX BOJH MeXIy
cjoeM 52 wm  ocTajspHOM nonmnourom 51. Ilocyse 53TOTO  OTpPaXeHHHE
cercMmueckye BOJIHEL 58', 60' m 62" pacnpoCTpaHAKTCSa BBepPX OT CJIOA
52 k noeepxHocTM 56. Ha mNoBepxXHOCTM 56 OTpaXeHHHE CelCMUUeCKre
BOJIHEL 58', 60' m 62' perucTpuUpylTCS CelCMMUeCKMMM IaTuuraMmu 64,
66 u 68.

[0062] CelcMMUeCKMM MCTOUHMK 54 MoxeT Takxe BoO30yXIaTb
BEICOKOAMIJIUTYOHEIE [IOBEPXHOCTHO—TI'PaHMUHEIE BOJIHE 57, Opoxondamue C
MaJion CKOPOCTBIO BIOOJIb [IOBEPXHOCTHU 56 n PETUCTPUPYEMELIE
OIDHOBPEMEHHO C BO3BpallamuUMMUCA C OoJibllel ITJIYyOMHHE OTpaXeHHEMU
BoJiHaMu 58', 60" m 62', wuMenmMMM Topa3no ©OoJee HUBKYHD aMILIUTyIy
BCJIEOCTBUE CyMMapHEBIX 20dekTOB norepu SHEPTUU B npoliecce
pacrnpoCcTpaHeHusa, BRJINUAKINMX: TEOMETPUUECKOE pacxoxieHue OQpPOHTa
BOJIHH, IIOTepM IIpK [IPOXOXIeHUM TpaHMUH pas3nejyla, Ko30duUMeHT
MaJIOaMIINTYOHOT'O OTpaXeHusa M IIOIJIOIMEHME HSHepI'MM Ha IyTu Opobera.
CyMMapHbM 50dekT OT BTUX IIOTepb MOXEeT ONpelesIdTh pPa3HUIlYy B
AMILIUTYIOEe MeXIy Pa3JIMUHEIMM CHUTHaJlaMM, PeTrUCTPUPYEMBIMM OaTUdMKaMU
64, 66 m 68, cocraBagomyln /5 nB, a B HEKOTOPHX CJydasax - 0oJee
100 noB.

[0063] Ha ocCHOBaHMM 53TOTO OOHapPyXeHMS BOJIH, IOaTUMKM MOTYT
XPaHUTh U/UIM TepelaBaTh NaHHBE, SABJISONYMCA XapaKTepucTUUeCKY MM
08 OOHapyXeHHOM CcelCMMUeCKOWM BOJIHH. 3aTeM 3TM IaHHHEe MOTYT OHTH
NIpoaHallM3MPOBAHE C LeJIbD OlIpelejleHusa MHOopMaluuM O CTPYyKType
IonrnouBe 51, HampuMep, O PacIOJIOXeHUM CJosd 52.

[0064] Brmne IpUBEOEeHO OIIMCaHMe WM3BEeCTHOMN CHUCTEeMHE  OJIA
CeMCMMUeCKOM pasBelKM, B KOTOPOM IMpPeIdOoCTaBJIAeTCSa KOHTEKCT MOJId
OYHKUMM CeMCMMUYeCKMX HaTuMKOB. CJlenyeT I[IOHMMAaThL, UYTO ONMCAaHHOE
BHIIe TIIpelcTaBJgeT coBoM JMmb OpYMMep, M [OOINOYUBa MOXeT MMEThH
ropa3no DoJjiee CJIOXHYK CTPYKTYPY (TO ecThb OTJIMUUYAKIYICS OT

eOIMHCTBEHHOTO cJosa 52). CoOTBEeTCTBEHHO, XapaKTep OoOTpaXeHMA BOJIH
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MOXeT OHTL 3HaAuUUTeJILHO ©O0o0Jiee CJIOXHEM, uYeM WM300paxeHo. Hamnpumep,
YacTb CeWCMMYEeCKOM BOJIHH, pPacClOpOCTpPaHAKmMeNcs BHM3, MOXeT He
OTPa3uUTLCSA TpaHMuleN pas3neja M, TakuMm obpasoM, OPOUTM CKBO3b CJIOU
52. STa BOJIHA MOXeT BIIOCJIENCTBUA OTPa3nUThCH oT HIVKHEN
IIOBEPXHOCTM CJosa 52, dYTO o©O3HadaeT BO3MOXHOCTHL IMOCTYIJIEHMS K
JIOOOMYy 3alaHHOMY CEMCMMUECKOMY HOaTUMKYy HECKOJIbBKMX OTpaXeHUN.

[0065] OnMCcaHHHM BHINE IPMHLINAII He OT'PaHUUMBAETCH
CEMCMMUECKOM CBEMKOM Ha Cyle UM MOXeT OHTb I[IPMMeHeH K MOPCKOMU
CEeMCMMUECKOM paszBelKke. B 5BTOM cCJjiydae IHoAmnouBa b1l IMOKPHTa CJIOEM
BOOH. CeMcMMUeCKMe »aTuuMku 64, 66 u 68 MOI'YT HaxXOIMTLCS Ha
MOPCKOM IHE WM, aJIbTEePHATMBHO, Ha IIOBEPXHOCTM BOIH MJIM B BOIe.
Oina MOPCKOM’ cercMopasBelKU MOTYT OBITE IpenoCcTaBJIEHH
aJlb TepHaTUBHEE ceycMMUuecKue VICTOUYHUKU 54, Takmue Kak
IHEBMaTHUUEeCKasa IIyllKa M ILJIa3MeHHBE MCTOUHMKM 3BYyKa.

[0066] VYcrporcTeo 100 mJs wuMcOoJb30BaHUA B cucrteMe 50 miis
celICMMUEeCKOM CBeMKM (TakoM KakK OIMCaHHas Bhile) OyOeT OINMCAaHO
HMXe CO CChUIKOM Ha oéur. 2-4. Ha éur. 2 I[okKa3aHa HapyXHas
IIOBEPXHOCTEL ycTpo¥cTea 100. Ha dur. 3 moka3aHO 3TO Xe YCTPOMCTBO
100 Ha BuUIe B paspe3e BOoJib JiMHuUM C-C, IOkasaHHOM Ha ¢ur. 2. Ha
dur. 4 mokaszaH BUIO B YyBeJMUeHHOM MacmTabe OIHOT'O KOHIla paspesa
ycrpomcTBa 100.

[0067] Ha o¢ur. 2 TiokazaH obmmuh BuO ycTpomcTBa 100.
YcrpovicTteo 100 comepxuT kopmnyc 10, KOTOpPHM B BTOM IIpUMepe
ComepXuT CTakaH 1, OpMueM Ha KOHIax CcTakaHa 1 pacIoJOoXeHH
TOpPIlIeBEHE KpPHMKM 6 B cbope. YckopseMasd Macca M IO MeHbIel OOMH
oaTuuK, BHIIIOJIHEHHEM C  BOS3MOXHOCTBIO OODHAPYXEeHMI  IIepeMeleHMs
YCKOPSAEeMOM MacCCH OTHOCHTENIBHO KOopHyca (He ToKasaH, OINMCaH BHIE),
ofecriedeHH BHYTPM Kophoyca. YcTpoucTBO 100 comepXuT DIJIEKTPOHHY
cxemy 17 (nlokaszsaHa B BepxHelM M OOKOBOM UYacTaxX Koplyca). 9Ta
BJIEKTPOHHASA cxema CoeIMHEHAa C OaTUMKOM u BHITIOJIHEHA c
BO3BMOXHOCTEI 00pa®OoTKM BHEHXOOHOTO CHTHalla YyKa3aHHOTO II0 MeHbIen
Mepe OIHOTO HaTuMKa, HalpuMep, OyTeM YCUJIeHUs, I[OIpeOCcTaBJIeHUS B
nubpoBOM dopme, TepemauM U/WMIM  COXPAHEHMSI BHEXOIHOTO CUTHAJa
naTuuka. ClemyeT T[OHMMAaThL, UYTO DJIeKTPOHHasas cxeMa 17 MOXeT
aJIb TEPHaTURHO pacnoJjlaraTbCcs BHYyTPU KOpIlyCca VI B BJIOKe,
COeIMHEHHOM C KOPIIYCOM IIpOBOHOaMM (He IIoKa3aH) .

[0068] Ha our. 3 nokazaHo ycTpoycTtro 100 no o¢mur. 2 B
pazpes3e BOoJib JuHMM C-C. IlokazaH cTakaH 1 C TOPLEeBHMM KpPBIIKAMM 6
B CcOope, PacCIIOJIOKEeHHEMM  Ha  KaXIOM  KOHILE. Taxkxe I[OKa3aHa

3JIeKTPOHHAad cxeMa 17, YyCTaHOBJIeHHasS Ha KopIoyce. YcKopsgeMas Macca
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14 pacrnojioxeHa BHYTpPM CTakaHa 1. B 5ToM BapMaHTe peajM3aluu
OopennojlaraeTcs, YTO CTakaH 1 M yckopsdeMasd Macca 14 OpelcTaBJIA0T
cofoM MNpOomOJITOBAaTHE LUMJIMHAPH (MIpMueM cCcTakaH 1 OpencTaBisgeT cobon
IOJIEM UWMJIMHAP), a [IPpOoOoJIbHas OCHh IMPONOJITOBATOM YCKOPSEeMOWM MacCCH
14 pacnojoxeHa COOCHO C IIPOIOJIBHOM OCBK [IPOIOJITOBATOTO CTaKaHa
1. HamnpabJjieHMe 5TUX [OPOIOJIBHEIX OCeM I[IOoKa3aHO JMHuelM 3 U B
najbHelmeM OyIeT Ha3HBaTLCSA IIE€PBHM HallpaBJIeHUEM 3.

[0069] B HeKOTOPEHX BapuaHTax peajM3aluu, TakuMm oOpas30M,
yckopsgeMasa Macca 14 coemuMHeHa C @ kopnoycoM 10 ycTpoMcTBa C
BO3MOXHOCTEID IIepeMelleHMs WM  paclojioXeHa B HeM. llocpedCcTBOM
MeXaHM3MOB, 0o0oJiee TOOPOOHO ONMCAHHEIX HMWXe, YCTPOMCTBO MOXET
OTpaHUUMBATE IIepeMelleHe  yCKopfAeMoM  MaccH 14 OTHOCUTEJILHO
KopIlyca 10 BO3BPATHO-IIOCTYyIIaTeJIbHEM OBIXEHVEM B [IepBOM
HalopaBJjieHUM 3, 0OO3HaUeHHHM OBYCTOPOHHelM cTpejko¥ 19. To ecTb
yckopseMas Macca 14 MoxeT IIlepeMemaTbCcsa II0 MeHblleM Mepe B
OIlpeIeJIeHHEIX IIpelejlax, Haszall U BIepel B IIepBOM HalpaBJIEeHUM 3, HO
ee IlepeMelleHue MOXeT OBITb OTpPaHUYeHO B HalpaBJIeHUN,
[IePIeHOUKYJIAPHOM II€PBOMY HallpaBJIeHU 3.

[0070] B HeKOTOpPHX BapMaHTax peajM3aluM yckopdeMasd Macca 14
COOEPXMT MCTOUHMK IIMTAaHMUS, HalpuMep OIOHY wWiIu 0oJiee ©OaTapen 2,
ofecreuMBaKnMMX [IoOauy SDJIEKTPUUEeCKOM DHepTruM K YCTPOMCTBY U, B
YAaCTHOCTHM, K DSJIeKTPOHHOM cxeme 17 uepes mnporoma 13. Kpome ToTO,
B OJIHOM BapMaHTe peaju3alMy yckopsemMasa Macca 14 COOepXuT
peryiaupyeMee »JieMeHTH 4 ¥ 9, pelcTaBJIEHHBEE KOHIEBHMM »OeTajiaMu 4
YCKOpPSAEeMOM MacCH ¥ pPeryJIMPOBOUYHEIMM BUHTaMM 9. PeryinpyeMoe
sjgeMeHTH 4 wm 9  ofecneuMBalT BO3MOXHOCTEL  M3MEeHEHUS  OJIMHE
ycKopsaeMoM MacchH 14 BIOOJB ee IpOINOJIbHOM ocu. Ofmasd IJIMHa
YyCKOpSAEeMOM MacCCH IpeAcTaBJieHa CcTpeJdkon 16. TakuM oBpasomMm,
peryiaupyeMee 3JeMeHTH 4 w9 MOTYyT OHTBH  MCIOJB30BAHH  MJIA
KOMIIeHCalUMM JIOOHX pas3Iuuui WM OTCTYIUJIEHUM OT CTaHOapTa Mexny
pa3HeEMM OaTapesamMu 2.

[0071] Byner mnokaszaHO, uUuTo ©OaTaped 2 COCTaBJgeT OOJBIYO
JacTb YyCKOpaeMon MaCCH 14. IpyTmMm cJoBaMu, DaTaped 2
npelIcTaBJIgeT CoOO0V HeOTBEMJIEMYyK UYacCTb YyCKopsgeMo¥ MacceH 14. 3To
O3HauaeT, UYTO OaTapesd obecHneurBaeT 3BHAUMTEJLHYK YacThk MaccCH,
ofbeMa M/UIM CTPYKTYPH YCKopsemol Macch 14. Hampumep, Oarapes 2
MOXeT ofecneuMBaTh IO MeHbBIeM Mepe 75% yCKOpPSeMOM MacCH IO Becy
/MM o0BeMy .

[0072] B HeKOTOpPHX BapMaHTaxX peajiM3alVM TOPLEBHE KPHIIKM 6 B

cbope wMOT'YT OHTB PAaCIOJIOKEHE Ha KaXIOM KOHIle CcTakKaHa 1
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3aKpHBaThL CTakaH [OJg YyIOepXaHusd YyCKoOpseMoM Macce 14  BHYTpHU
Kopnyca ycTporcTiBa 100. ToplieBhle KPHIIKM 6 B cOOpe TakXxe comepXar
10 MeHBINEeM Mepe OIOMH  »OaT4UK, BRHIIIOJIHEHHEIM C  BO3BMOXHOCTEBIO
OOHapyXeHMA TIepeMeleHrs YyCKOPSeMOM MacCCH OTHOCUTEJIbLHO cCTakaHa 1
B I[IepBOM HallpaBJieHUM 3. O3TM TOpPLEBHEe KpPHIWKM 6 B CcOope OoJee
[IOOpOBOHO OIMCaHEL Ha our. 4; TeM He MeHee, Ha ¢our. 3 IIOKa3aHEH
Kopnyc 18 TopLeBOM KpHIIKM B CcOOpe, INIPMKPEIJIEHHHM K CTakaHy
IIoCpelCTBOM OOHOTO wWJIM O0o0Jiee BMHTOBR 11, ¥ YyIEpPXMBAKMIUM 3JIeMEeHT
5, yIepxXuBamomUNM VYIIJIOUMEHHEM SJIeMeHT 12.

[0073] Ha o¢ur. 4 OoJjiee nonpoOHO IOKa3aHa ToplieBas KpHIIKa 6
B cbope. CiemyeT IIOHMMAaThL, UYTO IIO MeEHBIEW Mepe B HaCTOAMUX
BapMaHTax peajMs3aluy »OBe TOPLEBHEe KPBIKM B CcOOpe ABJIANTCHA
NOOOOHEMM, M, CJeZOBaTeJIbHO, OIMCaHMe OIHOM KpPHIKM [OIPYMMEHMMO K
oBeuM.

[0074] Kak ykKaszsaHO  BHIIE, ToplLeBasd Kpemka 6 B cbope
3aKpHBaeT KOHell cTakaHa 1 @Jg yIepXaHusd YyCKopseMoM MaccH 14
BHYTPM KOpIlyCca YyCTpOMCTBa. YCckKopseMas Macca 14 comepxuT OaTapeio
2 u perygupyeMee nJjeMeHTH 4 m 9. Toplebas Kpemlka 6 B cOope
COOEPXUT KOPIyC 18 TOplLEeBROM KpPHIIKM, YyIOepXMBaIUM 3JIeMeHT 5 u
YIIJIOMEHHEM BJIeMeHT 12.

[0075] Kopnyc 18 TopleBOM KpPHIIKM MOXeT OHTL [IPpUKPEIJIeH K
TOpLY CTakaHa 1. 3To MOXeT OHTBH OCYWEeCTBJIEHO C  I[IOMOIBIO
PuKCHUpyIIMX BMHTOB 11, KakK I[IOokKaszsaHO. AJbBTepHaTMBHO, KopIoyc 18
TOPLIEBOM KPHBIIKM MOXeT OBTL, HalpuMep, [IpUKpeIlJleH K CcTakaHy
[IOCPelCTBOM IIPUKJIIEMBAHUSL, TEepMUUECKOV CBapkM, YJIbBTPasBYKOBOM
CBapKu, [LJIaCTUYEeCKOT'O bopMoBRaHMU4A, TLJIOTHOM nocamku W
3alleJIKMBaHMA, WM Ha HeM MOXeT OBTB BHIIOJIHEHa pe3bla oJ4
BBMHUMEBAHUSA B CTakKaH.

[00706] B HeKOTOpPHX BapMaHTax pealM3aluMy K Kopoycy 18
TOPLIEBOM KPHIIKM MOXET IMIPYMHKATE YIOSPXUBAKMUM 3JIeMeHT 5 BHYTPU
CTakaHa. YIepXMBalmMM BJIEMEeHT MOXEeT INIpPelCTaBJIATE COO0OM OTIeNbHY
neTajlb, KakKk IIokazaHo. OOoHako B IOpyI'MX BapMaHTax peajln3aluu
Kopnyc 18 TOpPLEeBOM KPHIKM ¥ YISPXUMBAKMUM DJeMeHT 5 MOTyT OHTH
BHIIIOJIHEHE Kak OIOHa JeTajlb. B 52TOM BapuaHTe peajmM3aluy cTakaH 1
MMeeT UMJIMHAOPUUYECKYH GOpMy, M TakuM o0pas3oM YyIOepXMBAKIUN BJIeMeHT
5 MOXET VMEeThb bopmy KOJIBLA, npujierapmero K BHYTPEHHeN
IIOBEPXHOCTM LMJIMHIPUUECKOTO CTakaHa 1. VYIepXuBaomUM 3JeMeHT b5
NpUKJIAOHBaEeT yIepXuBawlee YCUIMe, I[okKa3aHHOoe cTpeJikavmu 20, 10

IepMeTPyY BepxXHel IIOBepXHOCTM 22 YIJIOMEeHHOTO 3JieMeHTa 12. B 3ToM
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BapMaHTe peajM3alluy CJIeOyeT IIOHMMAaTh, UTO YIJIOMEHHEM 3JIeMeHT 12
IpencTaBJyisaeT COOOM IOUCK.
[0077] B HEKOTOPEIX BapMaHTax peannsalumumn C HIDKHEMN

IIOBEPXHOCTEIO 23 YIIJIOMEHHOT'O 3J3JIeMeHTa 12 KOHTAKRTHMPYyeT YCKOpAeMaA

Macca 14. B 5TOM BapuaHTe peaJM3alMM @ C I[IOBEPXHOCTBIL 23
KOHTaKTUPpYyeT OnoVH ns pPeryJnpyeMEIX 2JIEMEHTOBRB, a VIMEHHO
PEeryJIMPOBOUHEM BMHT 9. Takum oOpa30M, VIJIOWEHHEM 2JieMeHT 12

IpuUKJIageBaeT K YyckopsgeMoM Macce 14 OpwxMMHOe Yycuane 21, paBHoe
YIEPXUBaKIeMy Y CUIINIO 20. Yckopsaemas Macca 14 MOXeT
KOHTaKTHUPOBaThk C IIOBEPXHOCTBI 23 VYIUIOMEHHOT'O 3JIEMEeHTa B LIEeHTpe
iy BOJM3M LEeHTpa YIUIOMEHHOTO BJieMeHTa 12 — »OpyI'uMu CJIOBaMu,
TOUKa KOHTaKTa HaxXoIUTCHd OJIMKe K LeHTPY VYIUIOWMEHHOT'O 3JieMeHTa 12,
UyeM K eTo IIepUuMeTpy.

[0078] B HeKOTOPHX BapMaHTax peaJu3aluM YILJIOMEHHHY DJIeMEeHT
12 moxeT OBTH I'MOKMM B II€PBOM HalpabJjieHMM 3 OJjlaromaps TOMY, UYTO
OH MMeeT CPaBHUTEJIEHO HeOOJIBIYI TOJIIMHY B IIepBOM HalpaBJIEHUM II0
CpaBHEHMI C HallpaBJIeHMAMM, IIEePIeHIUKYJIAPHEMY I1ePBOMY HallpaBJIEHUIO
3. TIlosToMy VyckopseMasa Macca 14 uMeeT BO3MOXHOCTBH COBeplaTh
BO3BPATHO-IIOCTYIlaTeJIbHOE IBMWXEHMEe B IIepBOM HalpaBJiIeHUM 3, OyOyuu
OPMXATOM YIIJIONEHHBEM DJIeMeHTOM 12.

[0079] B HEeKOTOPHX BapMaHTax peajiM3alMuM VYIIJIOUMEHHBI SJIeMEeHT
12 MOXeT comepxaThb OIOMH W BoJjiee OaTUMKOB, V3MeP A0MUX
OTKJIOHEHMEe VIIJIOUNIEHHOTO DJieMeHTa 12. HanpuMmep, YILJIOMEHHHM SJIeMeHT
MOXeT coIepXaThk OIMH WM ©OoJiee M[Ibe30BJIEKTPUUECKUX BJIEMEHTOR,
oOHapyXKMBaIMX IIepeMelleHre YCKOpseMoM Macch 14  OTHOCHUTEJILHO
crakaHa 1. Kak W¥M3BEeCTHO U3 YPOBHA TeXHUKM, OpU U3ITUOaHUU
ILEe30RJIEKTPUUECKUM DJIEeMeHT TeHepupyeT BHXOIOHOM IIOTeHLMAaJl WJIn
3apan, OPOMINOPLUMOHAJILHEIM OTKJIOHEHMI0 WJIM MeXaHMueckoM IedopMalmu.
SToT BHIXOOHOM  TIOTeHLMaJ]l WIM  3apgn MoxeT  OHTb oBHapyXeH,
HalpuMep, SJIEKTPOHHOM cxXeMom 17, TeHepupyolmen CUTHAaJ,
XapakKTepuUcTUUeCKUM IJId IIepeMelleHMsS YyCKopsaeMoM MacchH 14.

[0080] B HEeKOTOPHX BapMaHTax peajJu3alluM YKa3aHHBM OIOVH WJIN
foJjlee IIBE30BJIEKTPUUECKMX  BJIEMEHTOB MOTYT COIEepPXaThk  XEeCTKY
KepaMM1Ky, TakKyln KakK LIVMPKOHAT-TUTAHAT CBMHIA (ITC) . VYxa3aHHBM
OIOWH VI BoJee I Ee30BJIEKTPUYECKUX 2JIEMEHTOB MOTYT OHTEL
oBBelIMHeHH (HaAIpMMep, COeIVMHEHH WM VYJIOXEHHE CJOSAMM) C OIIOPHHEM
MaTepraJioM WM [IOOJIOXKOWM, uTo ofecHeumMBaeT YIPYIYID HOOATJIMBOCTD
M TIPOYHOCTE VYILUIONMEHHOTO D3JIeMeHTa 12, »OOCTaTO4YHBE IJIA [IPWXMMa
yckopdgeMo MaccH 14 6e3 pal3pyleHud, a TakKxke XeCTKOCThL Ha M3Tuo,

QoJlee BEICOKYK, UYeM VY XeCTKOT'O KepaMMUeCKOTO IIbe3032JIEKTPUUeCKOTO
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2JIEMEHTaA . OIOpPHEM MaTepuraJl MOXET OHITH BJIEKTPOIIPOBO I AMNMM .
CilemoBaTeJIbLHO, VILJIONE HHEI 3JIEMEeHT 12 MOXEeT comepXxaThb
IbLe303JIEKTPUUECKUM OaTuMk B QopMe IMCKa.

[0081] Ha o¢wur. 4 1oKa3aHa IIOBEePXHOCTE 23  YILUIOUEHHOTO
sJleMeHTa 12, KOTopasd KOHTaKTHUpPyeT C ycCcKopsgeMoM Macco¥ 14 u uMmeerT
BOTHYTOCTL B HalpaBJIeHUMM YCKOpPSeMOM MacCh. O9TO MOXeT OHThb
3allJIaHMPOBAaHHOM KOHCTPYKTUMBHOM OCOOEHHOCTBI (TO eCcTh MCHOJIHeHUe
YILJIOMEHHOTO D2JieMeHTa 12 B TpebyeMoyu dopMe), HO MOXeT OHBTH TakKxe
0By CJIOBJIEHO  CHJIaMu, OeVCTBYIONMMM Ha  YIUJIOMEHHBEM  SJIEeMeHT 12.
HpyrrMm cJioBaMu, BOTHYTOCTB [IOBEPXHOCTHU 23 MOXeT OHTH
obycJioBJIeHa M3TMbaHMeM VYIUJIOMEHHOT'O »BJIeMeHTa 12 1[I0 BO3OeMCTBUEM
IIPVXMMHOT'O YCUIINA 20 u IIPOTUBOOENCTBYKIETO YCUIIUA,
00y CJIOBJIEHHOTO KOHTAKTOM YCKOpSeMOM MaccCH 14 C I[IOBEPXHOCTBIO
YIJIOMEHHOTO BJeMeHTa 12 (KOTOpHM, KaK yKa3aHO BeIe, oOeclieueH IIo
CYMecTBY B lLeHTpe YIUJIOmMEeHHOTO »JeMeHTa 12). [Jg pealusaluy STOU
HaTpy3KKM OpedBapMTeJIbHOTO  HalpsSXeHUS  YCTPOMCTBO  MOXET OHITE
BHIIIOJIHEHO TakKuM o0pas30oM, UYTO YyIepXMBaKIMe DJIEMEHTHEH 5 TOPLEBHX
KpeInexk 6 B cBope BO3OEMCTBYIT Ha COOTBETCTBYHIME YILJIOMEeHHHE
2JIeMeHTH 12 10 HalpaBJIeHMI0 BHYTPE B IOCTATOUHOM CTeleHUM IJId
TOTO, yTOOH HenszbexHO obecrneuMBaTb WMX KPUBU3HY (BCcJiemcTBUE
HeCKMMaeMOCTM YyCcKopsgeMo¥ wMaccel 14). CooTBeTCTBYKIAS Harpy3ka
IpeIBapUTEJIbHOTO HalpsSXeHMS U, CJeIoBaTeJIbHO, KPUBU3HA MOXET
BEITL obOeclieueHa IIyTeM M3MeHeHMS OJIMHB YCKOpsSeMoM Macce 14 B
[IEPBOM HalpaBJIeHMM 3 C IIOMOINBID PeryJIMPOBOUHOTO BMHTa 9.

[0082] DOTo obecneuMBaeT IIOJyUeHMe OlpelelJIeHHHEX pe3yJIbTaTOoB.
Bo-mepBEX, MOXeT OHTBH of0ecleueHO IpelBapuUTeJIbHOe HalpsSKeHNe
JIOOBIX 2JIEMEHTH Ibe303JIEKTPUUEeCKMX JaTuMKOB. 370 oO0ecleuuBaeT
foJjlee TIIpelcKas3lyeMyln peakKLIVMn IIbe303JIeKTPUUEeCKOTo 3JIeEMeHTa Ha
Joboe  m3TMbaHMe  YIJIOMEHHOTO  BJIeMeHTa 12 U, CcJIenoBaTEJIBHO,
[IOBHIIAET TOUHOCTB BOCIIPUATHUSA . IOTIOJIHUTEJILHO, BOTHYTasd

IIOBEPXHOCTE MOXeT oBecClieunTh HallpaBJIEHHOE BHYTPB paormalJlbHOE

yCUIMe Ha  YCKopsaemykn Maccy 14. 3T0  MOXeT Crnoco6CTBOBATH
LIEHTPUPOBAaHUIO yCKOopaeMon MaCCH BHYTPU cTakaHa 1, UTo
obecrneurpaeT MUHMMAJILHEM  KOHTAKT (m, cJegoBaTeJIbLHO, TpEeHUe)
MexIoy Yyckopsemom Maccou 14 u  cTakadHoM 1. KpomMe TOTO, npu

IIpedBapmUTeJIEHOM HallpAXeHUWNM IIBEe303JIEKTPMUYECKOI'O DSJIEMeHTa IOBVXEHNMEe
YCKOpHeMOﬁ MaCCE OT IIBEE303JIEKTPMUYECKOI'O SJIeMeHTa BOCIIPMHMMAaeTCHA
Kakr IOBIVIXEeHVIEe SJIEMEHTa 10 HallpaBJIEHVIO K TITOJIOXEHMIO OoJILIEeTO

LKIIOKOA» . HpM OTCYTCTBMNM IIpeldBapPpMUTEJIEHOI'O HallpAXEeHMA STO IBUMXEHNME
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10 HaNpaBJIEHVK OT I[IBEe303JIEKTPUUYECKOTO B3JIEMEeHTa MOXeT He OHThb
ODHapPyXEeHO.

[0083] CiemoBaTeJILHO, TopLeBas KPHIIKA 6 B cBope,
[IOCPEeICTBOM VYIUIONMEHHOTO D3JIEMEeHTa 12, YIEPXMBAEMOTO YIEPXMBAaKIVM
2JIeMeHTOM 5 M KOHTAaKTHUPYKRMeI'o C YyCcKopseMoM Maccou 14, BHIIOJHAET
IOBe OVHKLUUM: BO-IIEPBHX, IIPWMXMMaAeT YyCKopdeMyl Maccy 14, coenmH4asd
€e C KOpIyCOM IaTuMka (cTakaH 1 M TOplLeBHEe KPHIIKM 6 B cOope) U
OTpaHMUMBasa IepeMeleHre YCKOPSeMOM MacCCh OTHOCUTEJIBHO Koplyca
BO3BPATHO-IIOCTYIIaTEJIbHEIM OBMXEeHMEM B I[I€pBOM HalpaBJieHUMM 3; U,
BO—BTOPHX, obHapyXuBaeT Joboe  IepeMeleHMre YCKOpSAeMOM  MaccCH
OTHOCUTEJIEHO KOpIlyCca B DTOM IIepBOM HallpaBJIEeHUM 3.

[0084] BrUIO yCTaHOBJIEHO, UYTO COOTHOIIEHME BECOTH U IMaMeTpa
yCcKopsgeMoy wMacce 14, cocTapJgmomee oT 2:1 @mo 5:1, ABJISETCSH
IPenlouTUTEJIbHEIM B CJiydae YCTPOMCTB, MCIIOJbL3YEMEIX IIPU IIPOBeIeHUU
ceMcMopasBelIKM B HedTeTa30BOM OTpacM. ECAM KOPIYC COOTBETCTBYET
no odopmMe U pas3MepaM YCKOpAeMoM Macce, TO TakKue IIpOlopLUM
IIOBBOJIALT TIIOJYUMTL IOAXOOAMMM BeC YCKOpSAeMOoM MacCCH ¥ BMecTe C
TeM OOecleuMBalT CPaBHUTEJLHO JIeTKYyl YCTaHOBKY YCTPOMCTB B
TpyHTe.

[0085] B rmpolecce BSKCIJIyaTalMM HEeCKOJbKO YyceTpowcTts 100
pasMemanT Ha I[IOBEePXHOCTHM WMJIM BHYTPM 3eMHOM ToJimM. Kaxmoe Takoe
YCTPOMCTBO MOXeT OHTL, HaIpUMep, IIPUKPEIJIeHO K MITHP, KOTOPHIM
BIOABJIMBAIT B TIPYHT. AJLTEPHATUMBHO, YCTPOMCTBO MOXeT OHTL LEeJIMKOM
pasMemeHO B TPYHTe WMIM Ppa3MelleHO Ha IJyOMHe B CKBaXuHe. Kaxngoe
ycTrpo¥cTBo 100 MoOXeT OHTH pasMemeHO TakKuM o0pa30M, UTOo IIepBoe
HalpaBJleHMe OyOeT BepTHMKAJbLHEM. [IpUMXOHO MIPOIOJILHOM CeMCMUUeCKOMN
BOJIHH BHI3HIBAET IIepeMelleHre Koplyca ycTpoMrcTB 100 ¢ BHpaxeHHOM
BepTUKaJIbHOM KOMIIOHEHTOMN . NHepums YCKOpSIeMoM MaCCEH 14
0BYyCJIOBJIMBAET €€ COINPOTHUBJIEHME IBMXEHUI BMECTe CO CMEMeHNEM
KOopIlyca, M B pe3yJbTaTe YycCckopseMasa Macca 14 OymeT I[IepeMemaTbCsd
OTHOCMUTEJIBHO KOpIyCa. 3TO IIepeMelleHre IMIPUBOIOMUT K OTKJIOHEHUIO
YILJIOMEHHBIX DJIEMEHTOB 12. MOXHO  OTMETUTH, UToO [IepeMeleHne
YyCKOpSgeMOo¥ MacCH OTHOCUTEJILHO KOpIlyca B IIepBOM HallpaBJIeHUU
BHIBHIBAET IIOBHIIEHVE WM IIOHWXKEHME CTelleHM OTKJIOHEHMSA YILJIOMEHHOTO
2JIEMEHTAa OTHOCUTEJILHO OTKJIOHEHUS YIUJIOMEHHOTO 3JIEMeHTa IIpU €eTro
HaxOXIeHUM B «IIOJIOXeHMM TIIOKOSA», TO eCThb KoT'Ia yCKopfAeMad Macca
He [IepeMemaeTCcs OTHOCUTEJIBHO KopIyca. 370 OTKJIOHEeHME
OBHapyXMBaeTCAa IMbe30BJIEKTPUUECKMMM TaTuMKaMyM BHYTPM YILJIOMEHHBX
3JIEMEHTOB 12 UM MOXeT OBThL I[IOJIYUeHO, IepemaHo U/MIM COXPaHeHO

DJIEKTPOHHOM cxeMoyr 17. IloJIydeHHEe @HOaHHEHE MOT'YyT OHTE 3aTeM
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NIpoaHalIu3UPOBaHE nJis omnpenejyieHmUs cocTaBa TIIOOIIOUBEI 51.
CllemoBaTeJIbHO, OIMCAaHHOEe BHIMEe YCTPOMCTBO CIOCODHO OOHaAPYXMBATH
ceyicMMUeCcKMe BOJIHH UM TIIPM 5STOM MMeeT KOMIaKTHYID KOHCTPYKLUMID U
JIeTKUM KOpIyC.

[0086] Ha o¢ur. 5 m 6 nokaszaH elle OOMH BapMaHT peajin3alun
YCTPOMCTBAa IJIS MCIOJbL30BaHMA B CceMcMopa3Belke. OTO YCTPOMCTRBO
VMeeT MHOTO OofmMx DSJIeMeHTOB C OIMCAHHEM BHIIE YCTPOMCTBOM, U
OOVHAKOBEE  BJIEMEHTH OyInoyT o0003HaueHH TaKyMMM Xe  CCBHUIOUHBIMMU
nosuuuamMm. ClelyeT IIOHMMAaThb, UYTO OTJMUMTEJIbHEE IIPM3HAKM BSTOTO
OOIIOJIHUTEJILHOTO BapMaHTa pealu3aluy MOTYT OHTb KOMOMHMPOBAHH C
OTJIMUMTEJILHEIMM IIPpM3HAKaMM BapMaHTa peajiM3allMM, OIMCAHHOTO BHIIE.

[0087] To ecTb, YCTPOMCTBO COIEPXUT CTakKaH 1 C TOpPLEBHEMA
KpHIIkKaMy 6 B cOOpe Ha KaXIOM KOHLe. BHYyTpM CcTakaHa pacIloJIOXeHa
ycropfaeMad Macca 2, coenVHeHHas co cCTakaHOM [IocpencTBOM
YILJIOMEHHHX BJIEMEeHTOB 12, VYIepXMBAEMHX KoplycaMu 18 TOpLIEeBHX
Kpemek. CTakaH MMeeT BHCTYID 26 B dopMe 3alljleuMKa, KOTOPHM
BHIIOJIHEH C BOS3MOXHOCTBIO OTPaHMUeHMUd IepeMelleHUsS YCKOPSeMOM MaCChH
C LeJIbl 3allUTE [IBEe30BJIEKTPUUECKOTO BJIeMeHTa B Cjlyyae I[aldeHusd
YCTpPOMCTRA.

[0088] Kaxnmas ToplieBasd KpHIIKa COOEPXUT I[IOJIOCTH 24, B
KOTOPYID MOXeT OBTL CMeleH YIJIOMEHHBM 3JieMeHT 12. Kaxmasa II0JIOCTh
IOOIIOJIHUTEJILHO  COHOEPXUT OoIpaHnumMTeNb 25 cMemeHusa. HasHaueHUue
STOTO OTpaHuuMTesis 25 cMemeHMsS COCTOUT B OTPaHUUEHUM CTeIlleHU
oedpopMallim YIIJIOMEHHOT'O 2JIEMEHTa B pesyJbTare oTpaHnUYeHUs
CMelleHMsa YCKOopSeMOoM MacCH 2 BHYTPM  YCTPOMCTBA. 3TO0 MOXeET
IpeloTBPaTUTL IIOBPeXIeHMe  YIJIOMeHHOTO  »BJieMeHTa 12. B xome
OOBUHOM pPaboTH YyCTpOWMCTBa, TO eCTh pPerucTpaluM CcelcMUUYeCKUX
CUTHAaJIOB, CMelleHMs YCKOpsSeMOM MacchH 2 0OyIeT HeIOCTaTOUHO IJiAg
TOTO, YTOOH YILJIOMEe HHEIV SJIEMEeHT 12 BOIeJI B KOHTAaKT c
oTpaHMuMuTeJIeM 25 CMemeHMsa, U II02TOMYy OTPaHMUMTeJL 25 CMelleHUMsa He
OKa3nHBaeT OTpHUIATEeJLHOTO  BO3OeMCTBUSA Ha paboTy  yCTpOMCTBA.
OoHako B CJydae IaleHMs YCTPOMCTBa WJIM BO3IEVMCTBUSA Ha HeTro
BOJILIMOTO YCKOPEeHMS MHEM O0pa30M YILJIONMEHHHM 2JIeMeHT 12 MOXeT OHTh
ODedpopMrpoBaH CMelleHeM yCKOopaeMon MaccCH 2 Ha BEJIMUVHY,
OOCTATOUHYID OJS BXOXIEHMSA VYIJIOMEHHOTO BJIeMeHTa B KOHTakT C
orpaHuuuTesieM 25 cMmemeHMsa. OTpaHMUMTeNL 25 CcMelleHMA OpeloxpaHaeT
oT naJibHelmero CMelleHn S W yMeHbIlaeT ero, TeM CaMBIM
IpenoTBpalas IIOBpexneHne YILJIOMEe HHEIM 2JIEMEeHT 12 BCJIeOCTBUE
U3BHTOUHOM medpopMaliMm. Ilo CymecTBY OTpPaHUUMUTEN L 25 CcMemeHud

MOXeT OHITH PacCIIoJIOXEH TaKVIM OépaBOM, UTOOH OT'PaHMYMBAaATE
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nebopMaluo VIIJIONEHHOTO D2JeMeHTa 12 3apaHee 3alaHHOW BeJIMUMHOM Ha
OCHOBAaHMM, HallpVMMep, KOHCTPYKUUM YILJIOMEHHOTO 3JIEMeHTa 12.

[0089] B HeKOTOPHX BapMaHTax peaju3aluy OIpaHUuUTe]b 25
CMENIEHNSI MOXET HABJATHBCS XECTKUM MM MOXeT OBTH I'MOKMM BSJIEMEHTOM,
CIIOCOOHHM [IoTJIoAaTh OT'PaHNUYEeHHYIO yIapHyD Harpy3kKy u,
CJIENOBATEJIBLHO, CHWXAaTh BEPOATHOCTB MMOBPEXIEHU A YILJIOMEHHOT'O
2JIeMeHTa 12.

[0090] Kak OBLIIO OIIMCaHO BHIIE, NIPWXUMHOE yCcuime,
IpuKJIagHBaeMoe YIJIOMEeHHHMM 3JIeMeHTaMu 12 K ycKopsgemMow Macce 14,
OT'paHMuUMBaeT [IepeMelleHr e YCKOpSeMOW  MacCCH 14 OTHOCUTEJIBHO
KOpIlyCa BO3BPATHO-IIOCTYIATEJIbHEIM IOBMXEHMEM B II€epBOM HallpaBJIeHUU
3. B kauecTBe aJIbTEePHATUBE WJIM IOOINOJHUTEJILHO I[I0 MeHbIeM Mepe
YacTh I[IOIIEPeYHOT'0 CeueHMd CcTakKaHa 1, [IeplHeHIUKYJIAPHOTO eTIo
IPOIOOJILHOM OCHM, MOXEeT COOTBEeTCTBOBATL IIO MeEHbIleM Mepe UYacTu
IIOTIEPEeYHOTO CeuUeHUsa YCKopseMOoM MaccH 14, [eplneHIUKYJISIPHOTO ee
IPOIOJILHOM oCcH. CllencTBUEM 2TOTO ABJIAEeTCSA OT'paHnUeHNe
nepeMemeHnusa YCKOpSeMOoM MacCH BO3BPATHO-IIOCTYIIATEJIbBHEIM IBVXEHMEM
OTHOCUTEJIEHO KOpIlyca B IIepBOM HallpaBJieHMM. HalopuMmep, KOHIIEBHE
neTanun 4 YyCKOpSAeMOM MacCCH MOTYT MMETh HapyXHHM »OIMaMeTp, IIOUTU
PaBHBI BHYTPEHHEMY oaMeTpy cTakaHa 1. CjemoBaTeJIbHO,
obecrieuMBaeTCcsa BO3MOXHOCTEL HeOOJIBIIOTO IIepPeMelleHUs YyCKopgeMoM
Macce 14 B HalpaBJIeHUM, I[IepleHIUKYJISPHOM IIepBOMYy HalpaBJIeHMID 3.
CooTBeTCTBME CTakaHa 1 ¥ yckopsdgeMoM MaccCH 14 HaxoIMUTCS B
openmejiax H»OOCTATOYHO XKEeCTKOTIO IHOoIIycka C LeJibl [IpeloTBpalleHMs
pacKauMBaHMA WJIM BpallaTeJIJbHOTO IBMXEHMS BOKPYI ILIeHTpa TSXKeCTH
ycropsgeMo Macce 14 B cBope. Ilpujeranmue IIOBEPXHOCTM YCKOPSIeMOM
Macce 14 u/uamM cTakaHa 1 MOTYT OBTH NOKPHTH MaTepMraljloM C HU3KUM
KOo20OUIIMEeHTOM TPEeHMsa C leJiblo obecledueHUsa IepeMelleHUsS YCKopsIeMou
MacceH 14 OTHOCHMTEJIBHO CTakaHa.

[0091] B HeKOTOpPHX BapMaHTax peajiM3aluM ycKopseMasa Macca 14
M CTakaH 1 MOTYyT UMMETH He NIMIMHIPHMYECKYID OQOpMy, KaK OIIMCaHO
BHIle, a Jodyn ©¢opMy. 3STO MOXET YaCTMUHO 3aBUCETb OT pasMepa U
dbopmMmel OaTapem 2. Hamnpumep, MoxeT OHTBH MCIOJBE30BaHa KyOnMueckKas
BaTapes CO CTakaHOM 1 COOTBeTCTBYIMEN (GOPMH.

[0092] Kakx ©OBJIO OIIMCaHO BHIIe, YCKopseMas Macca 14 OwmJla
cHabxeHa pPeryImupyeMeMI 3JIeMeHTaMM 4 " 9 oJis oBecrieueHusd
BOBMOXHOCTM M3MeHeHuS IJMHHE yCcKopsgeMoM MacceH 14. 5To MOXeT
norpeforaThbCHd, TakK KaK IJIMHa, HaOpuMep, OaTapen 2 MOXeT OHBTH HE
OOCTAaTOUYHO CTaHIapTU3MpOBaHa. B IOpyI'Mx BapuaHTax peajn3allu

Tarad pel'yJIMPpOBKa MOJIMHEI MOXeT OHITE oO0eclleueHa C MCIOJbE30BaHMEM
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PAaCIIOPHEX KOMIIOHEHTOB IIPOMBIIJIEHHOT'O IIPOM3BOLCTBA COOTBETCTBYIIMUX
pa3sMepoB, MMeKIMX KOHLeBEHe OeTalsin 4 pa3HOoI'0 pasMepa, KOMIIOHEHTEH,
M3TOTOBJIEHHEE  MeTOOOM JIMThS  IIOL  OaBJIEHUEM, WM  PacIOpHHE
KOMIIOHEHTEL IpuIlycka 1o OJINHe, B npolecce [IPOU3BOLCTEA
IIOOBRepTaeMele MeXaHUueCKoM o00paboTke MM Qpe3epOoBKe IO MIPaBUJILHHX
pasMepoB. B IOpyI'MxX BapMaHTax peaju3aluy TOpPLEeBHEe KPHIKKM 6 B
cbope MOTYT comepXaThb IOOXOOAmre pPerympyeMsle BJIEMEHTHL,
[IO3BOJIAKIIME M3MeHATL pPacCTOAHME MeXOy OOpalleHHEMM IOIpyD K OpyTy
BOTHYTEIMM I[IOBEPXHOCTAMM 23 YIUJIOMEHHHX 3SJIeMeHTOB 12 (Ha KaXIoM
KOHLE) . Clie) MOXET OBITE peaan30BaHoO nyTeM obecrneueHmsa
PETYJMPOBOUHEX DSJIEMEHTOB B KpPHIIKE, HAIPUMep, I[IyTeM pPacIlOoJIOXeHUI
BMHTOB 11, [DO3BOJAKNIKX pPeIyJMpOBaTh 3a30p MeXny CTakKaHOM WU
KpHIMKOM . IJIMHY YIOepXMBaKIeI'o B3JleMeHTa 5 B IIepBOM HallpaBJIeHUU
MOTYT  pPelyJuMpoBaTh  aHaJIOTMUYHBEIM 00pasoM IIyTeM  MCIOJIb30BaHMA
OIDHOTO M3 MHOXEeCTBa YHOepPXMBAMMUX BJIEMEHTOB 5 pas3HOM IJMHH WU
IyTeM MexXaHuuyecko¥  oOpaboTky  yIOepXuBawomero BJeMeHTa 5 1o
oJlyyeHMs TpebyeMoM IJMHH B I[IPOLleCCe IIPOMBBOACTRBa. B I1eJoM,
IOOXOOAmMe DJIEMeHTH peTlyJIMPOBKM OJMHE MOTYT IIPedCcTaBJIAThE cobon
KOMIIOHEHTH YCKOPSEeMOM MaCCH U/WIM [Ibe303JIEKTPUUYECKON IIOIJIOXKHU
WM OHTBL IIPUKPEIJIEHE K HUM.

[0093] B mpyrux BapuaHTax peaM3aluM peryJIMPOBKa MOXeT OHTH
obecrieyeHa IIyTeM M3MeHeHUS IOJMHEL CTakKaHa BO BpeMsa IIpollecca
IPOM3BOACTRBA MM TIOCPEeICTBOM HaJMuMAg CTakKaHOB pPa3HOW IJIMHE, U3
KOTOPEX MOXHO BEHOpaThk TpebyeMylw IJIMHY. AHAJIOTMUYHEIM 0O0pasoM,
MOXHO M3TOTOBMUTE BHBOHHE OaTaper, oGopMa M OJMHa KOTOPHX IIOOXOIAT
0Ja obeclieueHMsa IPeOBapUTEJIBHOTO HAalPSKEeHMI YIJIOUWEHHOT'O DBJIEMEHTA
12.

[0094] B  HeKOTOPEBIX BapMaHTax peajlus3aluy OJA  pPelleHUd
npoBJeMsl MCHOJB30BaHMA HeNOCTaTOUHO CTaHOapTU3VMPOBAHHHX OaTapen
B HEeCKOJIBKUX YCTPOMCTBax, OTHOCUTEJILHO Majlasg dYacThk oOf0mero Beca
YCKOPSAEeMOM MacCCH MOXeT OHTH ofecredeHa 0OaJlJIaCTHEIM I'PY30M.

[0095] PeTyIMPOBOUHHN BYHT 9 yCKopsaeMon MaCCEH 14
obecreurBaeT KOHTaKT YIJIOMEHHOTO BJIeMeHTa 12 ¥ yCKopgeMO¥ MaccCH
Ha HeOOJBMOM IJjomanr. B HeKOTOPHX BapMaHTax peaju3alyM 2TOT BUHT
MOXET OTCYTCTBOBATH, a B Tex Xe LeJidxXx MOXeT OHTL I[IpelyCMOTpPeH
NOOXOOAMMM  BEICTYII, TO €CTb B 1eJIiX KOHTakKTa C YILJIOMEHHHEM
2JIeMeHTOM Ha IIJIlomalM, MaJlo¥ IO CpaBHeHUMI C O0f0mel I[JIomalbio
IIOBEPXHOCTHY 23 YIUICWEHHOT'O BJIeMeHTa 12.

[0086] B HeKOTOPHX BapMaHTax peaju3aluy OJd OOHapyXeHUI

IepeMelmeHn A yCKOpHeMOﬁ MaCCEI 14 MOXeT NCIIOJIE30BaATbCA He
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Ibe30RJIEKTPUUECKUM OaTuMK, a CUCTeMa MAaTHMTHOTO IIpeobpasoBaTelid
VI cucTeMa EMKOCTHOT'O npeobpasoBaTelid, VI cucTeMa
DIIEKTPOCTATUUECKOTO Ipeobpas3oBaTelNisd, WIM CHUCTeMa QOTOOINTUUECKOTO
npeobpaszoBaTesid, WM MHad.

[0097] X0oTa ONMCaHHOE BHIIe OTHOCUTCA K IIPOOOJITOBATOMY
UMIMHIPY, [OPeOYyCMOTPEeHH M IOpyI'Me KOHOUI'ypaluM, B KOTOPHX OaTaped
2 ABJIAETCSA COCTAaBHOM YacThl yckopsgeMoM MacchH 14. Hanpumep, oIHa
uam BoJsiee OaTapeV MOTYT OHBTbH YIepXaHH TakuM ofpa3oM, UYTO UX
IIPOIOOJIBHEE OCHM OYOYT IIapaJuUleJIbHH ILJIOCKOCTM OaTuMKa, KaK B clydae
IpOOOJITOBAaTOM pubJIeHOM IbEe302JIEKTPUUECKON ILJIaCTUHE .
AJIbTEPHATUBHO VYIUJIOMEHHEM 2JieMeHT 12 MoXeT OHTh yIepXaH MexXnoy
IOIByMsa OaTapedaMM peaKTMBHOM MAaCCH, OIMH M3 KOTOPHEX HaxXOIMTCId Ham,
a IpyTroy — IOA Tbe303JIEKTPUMUECKMM OaTuMKOM. B 2TOM cCjydae TOXe
oBecrieurBaeTCsa CHMXeHMe Beca, OIMCaHHOE BHIIE.

[0098] B HeKOTOPHX BapMaHTax pealu3aluy IIpeobpa3oBaTellb
COOEPXUT UYeTHOe  UMCJO  YIUJIOMEHHHX SJIeEMeHTOBR 12, PaBHOMEPHO
PACIIOJIOXEHHEX Ha I[IPOTHBOIIOJIOXHEX KOHIIAX YCKOpsSeMoM Macch 14.
Kaxmelt VIJIONMEHHHM BJeMeHT 12 MOXeT Takxe I[IOOIEePXVMBATL OOMH WK
foJjiee IMIbBE30BJIEKTPUUECKUX DJIEMEHTOB, COEIOMHEHHEX C IIOBEePXHOCTHIO
WM TOBEPXHOCTAMM  VYIUIOMEHHOT'O  5BJjleMeHTa 12 1mjsa  oBpas3oBaHUA
ILEe30RJIEKTPUUECKUX OaTUMKOB. JaTuMKM MOT'YT OBTEH PAaCIOJIOXEHH U
COeIMHEeHE TaKMM O00pa30M, UYTO OTHOCUTEJIbLHOe IIepeMelleHMe CcTaKaHa 1
M peaKTUBHOM Macce 14 ©OymeT ofecneumBaTh u3TMOaHMe CIapeHHBIX
VIIJIOMEHHHX BSJEeMeHTOB 12 B IMIPOTUBOIIOJIOXHEX HalpaBJIeHMSAX. B 3Ton
KOHOUTYPpAIUM OTHOCUTEJIbHOEe IIepeMelleHre YycKopseMoM MacchH 14
opuBeleT K TOMY, UYTO OIMH VYIUJIONMEHHHM 5JeMeHT 12 cTaHeT ©0OoJiee
BHIIIYKJIEIM, TOT'IDa KaK I[IPOTUBOIIOJIOXHEM VIIJIOMEHHHNM DJIeMEeHT CcTaHeT
MeHee BHIITY KJIBIM . B OOHOM BapMaHTe  peajJu3aluu, B KOTOPOM
ILEe30RJIEKTPUUECKUM DJIEeMEeHT COoeIMHEeH C HapyXHOM IIOBEePXHOCTBI 22
KaXIoTo YILJIOMEHHOT'O 2JIEMEHTAa 12, OIOHOKpaTHOE [IepeMeleHne
yckopgeMo¥ Macche 14 ofecHeuuT IIOJOXMUTEeJIbLHOe HalpIXeHMe WM ToKa
B OOHOM JaTuMke M OTpMulIAaTeJIbHOe BHXOIHOE HalpsKeHMe B IPYyT'OM
DaTuMKe ¥ HaoBOpOoT B Clydae IepeMelleHMs YCKopsaeMo¥ MaccH 14 B
[IPOTMEOIIOJIOKHOM HallpaBJIeHMM . [IpM [OCJemOoBaTeJIbHOM COEINMHEHMM IIap
OaTUMKOB C COOJIDIEHMEM IIOJISPHOCTHM DJIEKTPUUYECKOTO CUMI'HaJla Ha
BHIXOIE aMILIUTYyIoa HaOpsSKeHUsS bynmeT B IoBa pas3a IpeBHATH
COOTBETCTBYKIIYI aMILINTY Y eIVHCTBEeHHOTO oaTuuKa, TO ecThb
BHIXOOHOM CUTHaJ IbEe303JIEKTPUUECKUX OaTUVKOB CIIOCOOCTBYET
YCUJIEHVMI0O CHTHaJa. AHAJOTMUHEM 00pa30M, TOKOBHM BHXOOHOM CUI'HAJ

oymeT B IBa pasza OoJiblle IIpM I[IPAaBUJILHOM IIapalljIeJIbHOM COeIVHEeHUU
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map. 939TO TO3BOJISET IIPOM3BOIOMTL IIpeobpas3oBaTe]ib C 0oJjlee BHCOKOMU
UYBCTBUTEJBHOCTEI IIPKM [MOUTKM TakKMUX Xe& CTOMMOCTHM M pa3Mepax.

[0099] OrTa KOHOMI'ypalMs, KOTOPYK MOXHO pacCMaTpMBaThL Kak
oupdepeHIMaJbHYD OBYXTAKTHYKD KOHQUIYypalLWo, Takxe ofecrneuuBaeT
OoJiee HU3KUMN YPOBEHb ImyMOB, BeJIMUMHAa CHIMXEHU A KOTOPHBIX
Opuban3nUTeJIbHO OolpeneyigdeTcsa Kak KBaIpaTHHM KOPeHbL M3  uucja
ouddepeHIMalIbHEIX [IEE303JIEKTPUUECKUX BJIEMEHTOB . aToT
BJIaTONPUATHEM 20dekT BO3HMKaeT OJlarolapsd CJIOXEHMID 3DJIeKTPUUeCKUX
CUTHaJIOB OT HOaTuMKOB WM UYaCTUMUHOMY [IOHAaBJIEHMK JIOOBEIX IIYMOB,
HalpyMep, He3aBUCUMBIX CJIyUYalHBX TEPMOMOHHHEX COOCTBEHHEIX IIYMOB,
TeHEePUPYEMEIX KaXIEIM OTIOeJIbHEM IIpeoOpas3oBaTejieM. 39Ta KOHOUIypaums
BMecTe C 1uddbepeHUMAJILHEIM BXOIOOM aHaJIOTOBOM DJIEKTPOHUKM TaKxXe
obecrieunBaeT OOIIOJIHUTEJILHOE ocJiabjieHue crHba3HBX MYyMOB oT
BHEMHMX MCTOUHMKOB, TaKMxX Kak MHIOYKTMBHasg HaBoIOKa OT JIMHUM
DIJIEKTPOIlepelau UM UHTep@epeHUMOHHEE IIOMeXM OT PpalMOBOJIH.

[00100] Kpome TOro, 5Ta KOHOMUIYpalMsa Takxe obecrneuuBaeT
CHUXeHMEe TapMOHUUECKUX MCKaXeHMM, BH3LHBAEMHX B IIPOTHMBHOM CJydae
KaXOsM  OTIOEeJIbHEM HOaTUuMKOM, IeMOHCTPUPYIMM HeKOTOPpYyl CTeIlleHb
HeJIJMHEeMHOCTM XapaKTepucTUku OpeobpaszoBaHMa. Hamnpumep, I[DOCKOJbLKY
VIJIOMEHHE SJIeMeHT 12 MOXeT MMeTh IIOHATJIMBOCTL IIPYXMHE, He
BIIOJIHE CJIeIyllyld 3akKoHY I'ykKa, peaklMsa YIJIOMEeHHOTO 3JieMeHTa 12 Ha
IepeMelleHre YCKOPSIeMOM MaccCh MoxeT OHTb HeJIMHeMHOM. B ciyuae
eIMHCTBEHHOTO oaTurKa 2TO MIPOABJIAETCHA B dopme KOMIIOHEHT
TapMOHMUYECKMX MCKaXeHMM UYeTHOTO IIoOpAIKa B  BHXOIOHOM CHI'HAJe
oaT4yurKa, pasIndanimxcS B 3aBUCUMOCTH oT TOTO, B KakKoM
HaopaBJleHUM u3TubaeTcs VYIJIONMEHHHM 2JeMeHT 12. Korma BHEXOIHOM
CUTHaJI OOHOTO IaTuMKa COBMEmMaeTCcd CO BTOPHM »OAaTUMKOM IIaPH,
PACIIOJIOXEHHEM Ha OIPOTUMBOIIOJIOXHOM KOHIEe YCKopgeMoM MaccH 14 u
37O aKnmyUMC I B [IPOTURBOIIOJIOXHOM HalpaBJIEHUN OTHOCHUTEJIBHO
OpPMEeHTaluM I[Ibe30RJIEKTPUUECKOTO MaTepualJa, KOMIOHEHTHE MWCKaxXeHUM
Takxe OyIOyT MMETH IIPOTHMBOIIOJIOKHYK IIOJISPHOCTE, BCJIEOCTBUE UeTOo
TapMOHMKM YeTHOT'O IopAlKa IIOOaBJISKTCS NIPUM CYMMMPOBAHMM BEXOIHOTIO
CUTHaJla InddPepeHIMallbLHEIM BXOIOM BJIEKTPOHUKMH .

[00101] HecMmMoTpa Ha TO, UTO yckopsdeMasd Macca 14 m Kopoyc
ObBUIM OIMCAaHH KaK COeOMHEHHHBEe IpyT' C »OpyTroM, CcJjenyeT IIOHMMAaTh,
UTO BTO MOXET O3HauaThk KakK QU3UUECKOEe COEeIMHEHMe, HallpUMep IIyTeM
INIPUJIOXKEHUSA TIPWXMMHOTO YCUMJIMA TIOCPeICTBOM YILUIOUMEHHOTO 3JIEMEeHTa
12, TakKk WM MaTHUTHOE WM BJIEKTPUUYECKOe CcoelMHeHUre. [IpyIuMu
CcJIoBaMM, B BapMaHTax pealM3aluM YyCcKopseMas Macca 14 MoxeT OHTH

InogBelmeHa BHYTPHM KOPIIyCa yCTpOﬁCTBa C IIOMOIBKR MAaT'HMTHOI'O WJIM
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DIIEKTPUUECKOTO IoJad 6e3 PUM3MUeCKOTO KOHTakTa C Kakoy—Jmubo YacTbio

KopIyca.

[00102] Kaxk OIIMCAaHO BHIIE, TeHepaTOPH Ha OCHOBEe
MUKPOBRJIEKTPOMEXaHUUeCKOM CUCTEMEL (M3MC) IpenCcTaBJIsgRT cobon
CUMHXPOHU3UPYIIINE YCTPOMCTREE, TeHepHUpyKIMe BHICOKOCTaBUIILHEE

2TaJIOHHEE YaCTOTH, KOTOPHE MOTYT WM3MEPATH BpeMd. OTU BSTaJIOHHHE
YaCTOTH MOT'YT OHTB MCIOJB30BAHE JIS 3alaHMd IIOCJIENOBaTEJIbBHOCTHU
SJIEKTPOHHEIM CHUCTeMaM, YIpaBJIeHMA Iepelauel »OaHHHX, OolpelesIeHUA
pamuMouyacToT U M3MEPEeHUS IPOoUedlelo BPeMeHM. TaKTOBHE I'eHepaTOpPH
Ha OCHOBe MO3MC ABJIAKTCH CUHXPOHMBUPYWIVMMY YCTPOMCTBaMM Ha OCHORE
MSMC ¢ MHOXEeCTBOM BHXOINHEX CUTHAJIOB IJIA CUCTeM, Tpelynmnx O0oJiee
OOHOTO 2TaJIOHHOM YaCTOTH.

[00103] OBQHIUHO, TepM/H «TeHepaTop» OOEIUHO ofo3HauaeT
MHTeI'paJIbHEE  CXEME (nc), momammye 4YacTOThl OOHOTO  BHXOIHOTI'O
CUTHaJla. l'eHepaTOpH Ha OCHOBe M3OMC BKJHOUAKT Pe30HaATOPH Ha OCHOBE
MBMC, NoomnepXxmuBawplme YCUIUTEJIM WM OOIOJIHUTEJILHEE  BJIEKTPOHHEE
YCTPOMCTBa MOJIA HACTPOMKM WM PeryJIMPOBaHMS YaCTOT MX BHXOIHHX
CUTHAJIOB. O9TM CcxXeMH OOHUYHO comepXaT Lelr (Gas30BOM CUHXPOHUI3ALUU
(«PLL», phase locked loops), TeHepHUpyKolue BHOMpaeMele WU
nporpaMMrMpyeMble  BEIXOIOHEIE YaCTOTEL OT STaJIOHHEIX uyacTtoT M3MC,
PacCIIOJIOKEHHEIX paHee II0 [IOTOKY. I'eHepaToOph Ha OCHOBe MOMC OOHUHO
OOCTYIIHEL Kak 4-KOHTAKTHHE MM 6-KOHTaKTHEE MHTeTpaJibHEE CXEMH,
COOTBETCTRYIME ILJIOmMAanM CclalkM I[IeYaTHOM MOHTAaXHOM ILJIaTH, paHee
CTaHOAPTU3UPOBAHHOM OJIS KBAapPLEBHX I'eHepPaTOpPOoB.

[00104] B ceMcMmopazBelke HECKOJBKO OAaTUMKOB MOTYT OHTH
MCIIOJILB30BAHE B TakK HalHBaeMOM CelcMMUeCcKOoM paccTaHoBke. OHa
MOXeT MMeTb (QOpMY Ha3eMHOM pas’sBeldkM OaTUuMKOB, COeIMHEHHHX IpyID C
IpyI'oM IIocpedcTBOM KkKabejeM. [pyras celMcMMUecKas paccTaHOBKaA
MOXeT IpenCcTaBJATh cobou HOOaJIbLHYK  pPacCCTaHOBKY (HanpuMep,
MOPCKOM, Hal3eMHOM WM IepexomHoM objlacTu), B KOTOPOM OTIeJIbHLEE
V3JH PpachopelesigioT IIo ofJlacTu, ¥ KaxIul y3eJ O(OYHKUMOHMPYeT Kak
oaTuMk. FEme oIHa celcMMyueckasd pacCTaHOBKa MOXeT MIpeldcTaBJIATh
cobor OYyKCHUpYeMyl MOPCKYID CeMCMMUeCKYId pPacCTaHOBKY, B KOTOpPOM
HEeCKOJIbKO CeMCMMUeCKUX KOC, CcoIepXalMx MHOXEeCTBO CcelCMUUYeCKUX
IaTUMKORB, OYKCUPYKRT IMIOCPEICTBOM JIOIOKM.

[00105] B KauecTBe yacTu ceicMopasBenOKHM, BKJIIOU AN
MHOXECTBO  IOaTUMKOB, u, B 0COOeHHOCTH, B TIIOJIHEIX  HOJIAJIbHHX
paccTaHOBKAaxX WM UYaCTUUHHX HONOAJIBHEIX pPacCTaHOBKAaxX, BaXHO, UYTOOH
KaxIOHl OTHOeJIbHEM y3eJl OaTuMKOB, MM Tpyldlda IJaTuMKOB, MMeJ

COOTHECEHHEN HaOeXHHM TaKTOBEM TeHepaTop/BPEeMeHHOM PexXnM,
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IPUBA3aHHHM K  HeMy. 370 MOXeT OBTE ODEeClIeUeHO MHOXECTBOM
crioco0o0B, HO HaJMUMe JIOKAJIbHHX TaKTOBHEHX TI'€HepaTOpPORBR HABJISETCSH
OIOHVM n3 HUX . CLY| TaKTOBEE TeHepaTOPH MOTYT OBITH
CUHXPOHM3UMPOBAHH MHOXECTBOM CIOCOOOB, TaKMxX KaK TIOCPeINCTBOM
CUT'HaJla TIJIOo0aJIbHOM CIIYTHMKOBOM HaBMI'allMOHHOM cucTeMH (GPS) wim
OpyToro BeCIpoOBOIHOTO CUTHala, WM  [IOCPelCTBOM  KabeJIbLHOT'O
COENMHEHMS C TJIABHEIM TaKTOBHM I'€eHEpaTOpPOM.

[00106] CuHXpOoHM3aALMA TaKTOBHX I'€HEPaAaTOPOB HABJAeTCHd 0O0oJiee
JIeTKOM 3amjauel C Hal3eMHBMM CHUCcTeMaMM C KabeJIbHEIM COeOMHEeHMEeM WM
MOPCKMMM KabBeJIbHBEIMM pacCTaHOBKaMM. OOHAKO HAOEeXHOCTH M CTOUMOCTH
CUHXPOHM3alMM TaKTOBEIX TI'€HepaToOpOB B  UYaCTUUHBIX  WJIM  IIOJIHEIX
HONAJIBHEIX Yy3JIaX BEIBEBAT OCJIOXHEHNS .

[00107] OImMH acIeKT OCYWeCTBUMOCTU CUCTEM CelCMoOpas3BelKu
CBA3aH C KaueCTBOM U BKCIUIyaTalMOHHEIMM pacxomaMu. CHuCcTeMa,
obecrneunrBamaa Hajexalymo CUHXPOHM3aLMII npu DKOHOMUUECKU
HelleJlecoo®pasHEX pacxolax, SfABJgeTcda HeymauHoM. CllemoBaTeJIbHO,
OOCTaTOUHEIEe WM Xopoumre paboure XapaKTEepUCTUKM I[OIPM  pPa3yMHHEX
DKCIUIyaTalMOHHEIX pacxomax ABJAKTCA BaXHbMM. OQuUeHb XeJjlaTeJIbHO
YCOBEPIWEeHCTBOBaHNE TEeXHOJIOTUA B coueTaHUU c YMeHBIIe HHEIMIM
pacxomamu.

[00108] BapmaHTH peannusaunumn HacTOoAmWeIo n3obpeTeHmMA
HalpaBJIeHH Ha TI'eHepaTop Ha OoCHOBe MOMC, O(OVHKUMOHUPYIOMMM Kak
CUHXPOHU3UPYKIEe YCTPOMCTBO B cericMMUeCKOM oaTurKe .
JOIOJHUTEJIEHO U/UJIM allbTePHATHMBHO, BapMaHTH peajM3alluy BKJIOUAT
YCTPOMCTBO ¥  CIHOCOO  CcelcCMMUeCKOM  pacCTaHOBKU, VCIIOJIb 3YIOMMMA
cucrTemy I'eHepaTopa Ha OCHOBe MOMC miya obecleueHUMs YIIYUIeHHOM
CUHXPOHM3AalMM IIPM CHIMXEHHEX 5SKCIJIYaTallMOHHHX pacxolaxX M pacxomax
Ha IIPOM3BOICTEO.

[00109] CymecTByIMe TeXHOJIOTUM TeHepaToOpOoB MOTYT OHTH
COOTHECEeHH c ype3MepPHEMA pacxolaMm Ha aTOMHHEE TaKTOBEE
TeHepaTOpPH pa3MepoM ¢ KpucTaJiil («KCSAC», Chip Scale Atomic Clock)
(oBpivHO npubmsmuTessHo 1000 posutapor CHA) M 2HepIronoTpeblleHUE
0JI1 TEePpMOKOMIIEHCHMPOBAHHEIX KBAapLEBHX I'eHepaTopoB («OCX0O», Oven
Compensated Crystal Oscillator) (oOwbuHO NpUOAIM3UTEJILHO 1BT). O00e
TeXHOJIOTUN TaKxe ABJIAOTCSH IOCTaTOUHO UYBCTBUTEJbHEMN K
MexXaHMUeCKMM yIapaM.

[00110] B omnpeleJileHHHX YCJIOBUAX 5STaJIOH BPEeMeHM, OCHOBAaHHBM
Ha GPS, He ©Oynmer paboTaTe wWIM OyIOeT CJIUIKOM TOPOTOCTOMANVM WU
HeHalexHHM. HamnpryMep, BO BpeMa CHMJIIBHOTO JIMBHA WJIM KOTI'Oa JaTuMKKU

TIOKPEITEL OOJIBIIMMM KOJIMUEeCTBaMU MOKRPOI'O CHeT'a, WJIM KOoI'Ila oBJIacThb
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X pasMelleHMda 3aTollJleHa. Y3JiE MOTYT TakXe paspopaduMeBaTh B
HeTJIyOOKMX BoOIax.

[00111] BapuaHTH peanusanuu, BKJIOUEHHEIE B HaCTO AU
OOKYMEHT, MOT'YT MCIIOJIE30BaATEL I'eHepaTOphl Ha OCHOBe M3MC 14
CUHXPOHM3AUUM ¥, TakKuMM o0pasoM, 5TU I'e€HepaTOopH Ha OCHOBe M3BMC
MOTYT CYINEeCTBeHHO YyMeHbIIaTh DHepronoTpebjleHrMe B CeMCMMUEeCKUX
y3Jjlax. OHepronoTpebljieHMe OymoeT OlIpeleliATh TpedyeMyln eMKOCTb
BDaTapen, a TakKXe pas3Mep y3Jjla. PasMmMep y3Jjla, B UYaCTHOCTM IJiA
TJIYOOKOBOOHOTO MOPCKOTO -OHa, OyIOeT OUeHb BaXHBEM (akTOpOM IJiA
OIpelleJIeHMSA CTOMMOCTHU VY3Jla. TakKXe, B KOHTEKCTe MHOPaACTPYKTYPH
OJIS 3apAalKM M BEHIPY3KM OaHHHX pasMep y3Jla MMeeT OO0JIblIoe BJIMSAHUE
Ha CTOMMOCTL. C TOUKM 3peHUA IIOJIOXUTEJIEHOTO HSKOHOMMUECKOTO
sdpderTa I'eHepaTopa Ha OCHOBe MOMC, OH MOXeT OHBTH NOPUOJIU3UTEIJIBEHO
B 2-100 paz gQgemeBJe ¥ MeHbIle IO Ppa3MepaM IO CpPaBHEHMIO C
NpelbIyIMY PelleHU SMA .

[00112] Co ccmukOM Ha ©¢ur. 7 IoKa3aH BapMaHT pealu3aliuiy,
nzobpaxamull OPMBEeNOeHHHY B KadecTBe IIpuMepa TIeHepaTtop 700 Ha
ocHOBe MOMC B COOTBETCTBMM C HaCTOANMM M300peTeHMeM. I['eHepaTop
700 Ha ocHOEBe MOMC MOXeT comepXaThk pesoHaTop /02 Ha ocHoBe M3BMC,
KOTOPHIM MOXeT OBTH BHIIOJHEH C BO3MOXHOCTLIO BUOpallMM Ha BEHCOKOMU
JacToTe, M MHTeTrpallbHyl cxemy 704. UVHTerpaJbHas cxemMa /04 MOXeT
BBITEL BHIIOJIHEHA C BO3MOXHOCTBIO CHMHTE3a BLHCOKOCTAOMIILHOM UM TOUHOM
BHIXOOHOM UYaCTOTH Ha OCHOBaHUM pe3oHaTopa 702 Ha ocHOBe M3MC B
KauecTBe H»TaJloHa B COUETaHMM CO CUMTHBAHMEM TeMIIepaType U
[IONPABOYHEIMM HOAaHHEMM, OOBUHO IIOJIydaeMeIMM BO BpeMsa KaJIMOpOBKU.
MHTerpanbHasa cxeMa /04 MOXeT BKJKOUATH pPal3JIMUHEE THUIIEL CXEM,
HEKOTOPEE nus3 KOTOPHX MOTYT tes OTPaHUUYEHU I BKJIOUATH
INOONMTHBAaKIMNY Hacoc 706, HomiepxuBanmyln cxemy 708, lLenb (asoBoOMn
CcUuHXpoHMBalMM 710 HMBKOM MOIHOCTM, 3aloMMHAaklmee ycCcTpoucTeo 712,
OeJnTe I/ 3ajanmme ycTpocTBa 714 u cxemy 716 BBOIa—-BHBOIA.

[00113] B HeKOTOPHX BapMaHTax pealu3alyM IOANMTHBAKMUN
Hacoc 706 mMmoxeT OQYHKIMOHMPOBATH Ka Ilelb BO30YXIeHMHA, TO eCThb OH
MoxeT ofecrneuuBaThE BuUbpaluo pe3ocHaTopa /02 Ha ocHoBe MSMC. B
OTBET, MIOoNIepPXMBana s cxeMa 708 MOXeT OHITH BHIIIOJIHEHA C
BO3BMOXHOCTEKR IIOONEPXaHMSA DTOrO KoJieBaHMAg TakuM ofpa3oM, UYTOOH
pezsoHaTop 702 Ha OcHOBe MOMC HOOIepXMBAJl CBOM PeXMUM KoJIeOaHUMU.

[00114] T'eHepaTopel Ha OCHOBe M3MC KOMMEPUECKM IOCTYIIHE OT
koMnaHuy SiTime™. CiemyeT OTMEeTHTEL, UTO TeHepaTop 700 MoxeT OHTL

MCIIOJIE3OBaH B CO4YeTaHM C JIIOOBEIM nus3 BapMaHTOB peanimzauimm,
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BKJIIOUEHHEIX B HACTOAMMM OOKYMEHT, TaKMxX KaK I[IoOKa3aHHHe Ha our. 1-
6.

[00115] COOTBETCTBEHHO, IyTeM MCIIOJIE30BaHUA TaxKoITo
TeHepaTopa B ceMicCMMUEeCKOM  y3Je BMeCTO aTOMHOTO TakKTOBOT'O
TeHepaTopa pasMepoM C KPpUCTaJII u TEPMOKOMIIEHCUPOBAHHOTO
KBaplLeBOI'O TeHepaTopa (nym oaxe CBEPXIPOU3BOOUTEJIEHOTO
TEPMOKOMIIEHCHUPOBAHHOT'O KBaplLleBOT'O TI'e€HepaTopa), DHepronoTpellleHue
MOXeT OBITH 3HAUUTEJIBEHO CHIWXEHO . BciiencTeue CHWXEHU S
SHepronoTpeblleHMa TeHepaTopa KOoJIMUecTBO ©OaTapel M o0muUM pas3Mep
y3Jla MOTYT OHTBH YMEHBIIEeHHE B pPasbl. ITO obecleuMBaeT HaMHOTO OoJiee
HUBKYID  CTOUMOCTE y3Ja. [Ipy CpaBHeHMM C  AaTOMHEIM TaKTOBEM
TeHepaTopoOM pasMepoM C KpucTaljljl, CTOMMOCTL CaMoI'o TI'eHepaTopa
OymeT HauboJiee 3HaAUMTEJILHEIM (aKTOpPOM YMEHBIIEHHOW CTOMMOCTM Y3Ja.
TakuM oB8pas30M, TI'eHepaTop Ha OCHOBe MBMC OymeT IO MeHBIIEM Mepe Ha
OBa [op4alka »OelleBJile aTOMHOT'O TaKTOBOI'O TI'eHepaTopa pa3sMepoM C
KpucTaJJi.

[00116] Majyet pas3Mep TIeHepaTopa Ha OCHOBe M3MC Takxe
ABJIAETCH ©OJIbIMM IpeuMyleCcTBOM npu TIOIEITKE U3TOTOBJIEHUA
HeOOJIBIWOTO M HeIopororo ya3ja. Hisa TeHepaTopa Ha OCHOBe MOMC
OBBIUHO MCIIOJIBE3YIT OUeHb MaJlyl VYIIakKoOBKY, I[IOHOOHYK TeM, KOTOPHE
MCIIOJIbEBYIT @OJIS MeJbUualliMx SJEeKTPOHHEX KOMIIOHEHTOB, B TO BpeMd
Kak pasMep HauboJiee PacCIpOCTPaHeHHOTO aTOMHOTO TaKTOBOIT'O
TeHepaTopa pa3MepoM C KpucTaJll cocTabBjsgeT 40 x 35 x 12 MMm.

[00117] IlepBrEe BBeIeHHHEe B oOpalleHVMEe TI'€HEpaTOPH Ha OCHOBe
M3MC He MeJInu CYIleCTBEHHEIX IperuMyIecTB Hano TeHepaTopaMu,
OCHOBAHHHMM Ha KpuUcCTaJjlax, C TOUKM 3pPeHUd DHEePToHNoTpedJIeHud U
CTOMMOCTM. O3TO M3MEHWUJIOChE, WM TEeHepaToOpH C OoTpeblleHMeM TOKa,
COCTaBJARIMMM BCeTO HEeCKOJIbBKO MMKpoaMIlep, celdac JOCTYIIHH B
yacTtoTax Hmke 1 MIM, a CBepXBHCOKOCTaOMIIBHEE T'eHepaTOopH Ha
ocHOBe MGSMC cpemHel MOMHOCTM ceMuac OOCTYIIHH IJia 0oJiee BHCOKUX
yacToT. [pyroe IMNIperMMylleCTBO MCIOJIE30BaHUA TEeHepaTOpPOB Ha OCHOBe
MOMC sBakjoyaeTcsad B HaAMHOTO OoOJbllel HaOeXHOCTH.

[00118] BricoxocTabuibHEHE T'eHepaTOpPH Ha oOCHOBe MOMC cpenHel
MOIMHOCTH XapaKTepu3YITCA DSHepronoTpedlieHreM, KOTOpOoe CUnMTaeTCsd
HEeMHOT'O BHCOKMM IJIS Yy3Jla MaJIOM MOWMHOCTM (Iomo®HO GPS IpUeMHUKY
IpM MCIOJB30BaHMM B KadeCTBe STalJloHa BPEeMeHM B Ha3eMHOM y3Jie) . B
HEKOTOPHIX BapMaHTax peanmnsanmum OJIs YMEHBIIEeHU A ofmero
DHePTONOTPeBJIeHUSA TeHepaTop Ha OCHOBe MOMC MoOXeT OBTHL COBMENEeH C
TeHepaToOpOM MaJio¥ MOmMHOCTHM 0OoJjiee HMBKOT'O KauecTBa, B KOTOPOM

JacToTy MOTWYT KOHTPOJIMPOBaThb IIyTeM IIomJadnm HallpAXeHNA Ha
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KOHTPOJIb HEIM KOHTAaKT (KBaplLeBEM TeHepaTop, YIIPaBJISeMul
HaOpsSKeHUEM) WM IIYTeM MKCIOJIb30BaHMA LUIPOBOTO MHTepbderca. IlyTeMm
IpoByXKIeHMs TeHepaTopa CcpeldHey MOMHOCTM Ha HeCKOJBKO CeKyHI U
Iy TeM [IoNCcUeTa KOJIMYEeCTBa TaKTOBBIX VIMITYJIE COB oJis OBYX
TeHepaToOpOB, TI'eHepaTop MaJioy¥ MOMHOCTM MOXeT OHTb o00yueH IOIpH
IIoOMOmM TeHepaTopa ©OoJiee BHCOKOM MOMHOCTM M TOUYHOCTM B KauecTBe
2TaJIoHa . Vcrioslb30BaHme TEePMOKOMIIEHCUPOBAHHOT'O KBapLEeBOTO
T'eHepaTopa TaKMM Xe o00pas3oM HeBO3MOXHO, Tak KakK OH TpebyeT
OECATKA MUHYT nJis OOCTVKEHM A 3aAaBJIEHHOM CTabuUJILHOCTH, a
TeHepaToOp Ha OCHOBe MOMC IOOCTMTHET 3asBJIEHHOM CTabMJIBLHOCTM B
TeueHre 100 wmcC.

[00119] B OOJILIIMHCTBE COBPEMEHHEIX celicMMYeCKUX Y3JIOB
MCIIOJIbL3YIOT JIMHEMHYI KOPPEeKLMI BpPEMEeHM CeMIJIMPOBaHMA. BpeMsa MOXEeT
OBITE BHeIPeHO B y3eJ (MIM 3apelMCTPUPOBAHO M3 BHe) IIpM 3allyCcKe
BHYTPEHHEeI'O TaKTOBOI'O TI'eHepaTopa, BpeMd IIpU BHOOPKe COXPaHAnT
(MM  pPermcTpUpylT M3 BHe) ¥ MOTYT [OPUMEHSATH MHTEPIOJALMID K
ceMCMMUEeCKYM HOaHHBEIM @JIS KOPppeKUUMM OTKJIOHEeHUS BpPEeMeHM, KOTopoe
cumMTaeTcs JIVHEMHBIM . HomaJib HEM TeHepaTop MOTYT OBYyUMThH c
VCIIOJIE 30BaHUEM BHEIHETO BEICOKOTOUYHOT'O PTajioHa nepen
pa3BepTHBAHMEM OJIS OI'PaHMUEeHMS JIMHEeMHOT'O OTKJIOHEeHMS. B cucTeMe C
BoJjiee uUeM OIHMM TI'eHepaToOpOM B IMIPeIJIOXEHHOV KOHULeNuMM Haudojee
TOUHLIM T'eHepaTop MOXeT OHTb o00yueH IIepel Ppa3BepPTHBaHMEM, a II0TOM
BO BpeMAa IpHeMa 5STOT TI'eHepaTop MOXeT OBTh MCIOJB30BaH IOJIA
oBydueHUSa TI'eHepaTopa, MCIOJbL3YEeMOT'O B KauecCcTBe HeNOCPeIdCTBEHHOTO
STaJloHa BPeMeHM OJIS OLUMOPOBKM CeMCMUUECKMX CUTHAaJIOB.

[00120] Oiis TaKTOBEIX XapaKTepucTUK CeriCMUYEeCKOTO y3Jla
[IepBOCTEeIleHHOEe 3BHaueHMe uMeeT He of0mas TOUYHOCTL, a HeJMHeMHOe
OTKJIOHEeHME, Tak KakK JIMHeMHOe  OTKJIOHeHMe MoXeT OBTb JIETKO
KOMIIEHCHUPOBAHO . Iooga  IOOCTMXEHMS  HaWJIyUlMX  XapaKTepUCTHUK  IOJI4
ceMicMMUeCcKOTO VY3Ja, KaludbpoBKa TI'eHepaTopa MoxeT OHTL HalpabJieHa
Ha @OMala30H TeMlepaTyp, B KoTopoM OyneT paboTaTb y3eJl. Y3eJ IJA
TJIyOOKOBOOHOT'O MOPCKOTO IOHa OOHYHO He ©OyIeT CcTallKuBaTbCHad C
TeMllepaTypaMu Breile 30°C (IpM HaxXOXIeHMM Ha JIOOKe), a 3aTeM ero
[IOMEAKT Ha MOPCKOE oHO, e TeMIepaTypa NPUOIU3UTEIIBEHO
cocTraBageT 4 rTpanmyca. [Oag ysJa MeHbIeM MOmMHOCTM, Telljlolepenauva
OT DBJIEKTPOHHEX KOMIIOHEHTOB He OyIOeT BJMATE Ha TeMIepaTypy. Ecim
B TeHepaTope VICIIOJIL30BaH MHOTOUJIEH BEICOKOT'O nop4gnka oJs
KOPPEKIMM TeMIIepaTypPH, BCE YCHUIMSA MOTYT 3aTeM OBTb MCIOJE30BaHEH
nJsa obecreueHMsa MaKCUMAaJIBHO BO3MOXHOM CTabMJILHOCTM TeHepaTopa B

Inpenoejiax 0-30 I'balyCoB, IIprmueM XapaKTepCTUKHA BHe STOTI'O



32

TeMIIepaTYypPHOTO MHTepBajla He OyOoyT  3HAUVMH. TakuMm obBpasoM,
XapaKTepUCTUKMUM  MOTYT OHITH ene DoJibine YIIYUIIeHH . To eCThb
TeHepaTOPH MOTYT OHTH OINTMMM3MPOBAHE OJIA pPasHEX pabouux cpen,
TaKMX KaK MOPCKOe IOHO, IepexXomHasa o6JjacTh, APKTUKA, OYCTHHS WK
3eMJIg O0lero Has3HaueHUd.

[00121] g Ha3eMHOTO Yy3Jla, I'eéHepaTop Ha OCHOBe MOMC MOXeT
ABJIATLCA 3allaCHBEIM pPelleHMeM, MCIOJIb3YeMEM IIpU OJIOKMPOBaAHUM [IpHeMa
GPS. B TakoM KOHOUIYpalMM Takxe OyIeT BO3MOXHO MCIIOJNbL30BaTh GPS
oA oBydeHMa TeHepaTopa Ha OCHOBe MOMC mnpm pabdboTawmeM npueMe GPS
OJI4 IIOBHIIEHMA TOUHOCTM I'eéHepaTopa Ha ocHoBe MOMC.

[00122] B onmHOM BapMaHTe pealM3aluuM obecClledeHa CUCTeMa OJjd
ceiCMMUEeCKMX HabJogeHMM, KOoTopas MOXET MCIOJb30BaTh I'€HepaTop Ha
OCHOBe MOMC B KauecCcTBe 5STaJlOHa BpeMeHHM. ['eHepaTop Ha OCHOBe M3MC
MOXeT MMeTh JIOOYKD TIOOXONANYH KOHCTPYKLMD, fe3 OoI'paHMUeHUHd
BKJIOUAA M300paXeHHyK Ha our. 7. CuCcTeMa MOXeT BKJIOUATH MHOXECTEBO
BJIOKOB HOIAJILHEIX CeMCMMUEeCKMX HaTuMKOB. CHCTeMa MOXeT TakKxe
BKJIOUATE MHOXECTBO TaKTOBHX I'eHepaTOpOB Ha OCHOBe M3MC, npuueMm
KaXOeld M3  MHOXeCTBa TaKTOBEIX TeHepaTopoB Ha  OCHOBe  MOMC
COOTHECEeH C COOTBETCTBYKINVM OINHMM M3 MHOXeCTBa OJIOKOB HOINAJILHEX
ceMcMrUeCcKUX OaTUuKOB. YcTpoicTBa  MOTYT OHITE BEIIIOJIHEHE  C
BO3MOXHOCTEIO BBOIA BpeMeHHOM’ CUHXPOHU3aLUN B cericMMUeCKYyIo
cucTteMy. KaxIObl TaKTOBEM I'eHepaTop Ha OCHOBe MSMC MOXeT BKJIIOUATH
pe30oHaTOpP Ha OCHOBe MOMC, coofmamnmmuica C MHTeTIpaJIbHOM CXeMOM.

[00123] B HEeKOTOpPEHX BapMaHTax peajusaluuu CcuUcTeMa  OJ4g
ceMcMMUecKMxX HabOJIoIeHMM MOXeT COoIepXaThb MOPCKYK pPacCTaHOBKY
Y3JIOB ¥/WMIM HAa3EeMHYID PacCTaHOBKY Y3JIOB. CHcTeMa IJIS CelcMUUeCKUX
Ha®JoOeHUM MOXeT CcolepXaThb OJIOKM MHOXeCTBa Y3JIOB, COeIMHEeHHHEe C
COOTBETCTBYKIIMM TI'eHepaTOpOM Ha OCHOBe M3BMC. HMHTeIpaJibHad CxeMma
MOXeT cCcoIepXaTh MNOONMTHBAKIMMY HACOC ¥ IIOOOEPXMBAKLIYID CXeMy,
coofmanmmrecsa C pPe30oHaTOpOM Ha OCHOBe MOMC. UMHTeTrpaJibHas CcxeMa
MOXeT OOIIOJIHUTEJILHO comepXxaThb LIemnb bazsoBOM CUHXPOHU3ALWNA,
coofmanmylnCcsa C TOoONepXUBaKIEN CXeMOU.

[00124] B mpyTroM BapHMaHTe pealMzaluu obdeclieueH CcelcMUueCKUN
HODAJILHEM JaTuMk. JaTuMk MOXeT BKJIOUATE TeobdOoH ¥ TaKTOBHMU
TeHepaTop Ha OCHOBe M3MC B coofmeHuM Cc TeodOHOM. TaKTOBHM
I'eHepaTop Ha OCHOBe MOMC MOXeT BKJIOUATE pPe30HATOP Ha OCHOBe
M35MC, coofmammmicsa C MHTeTrpallbHOM CcxeMolM. TaKTOBHIM TI'eHepaTop Ha
ocHOBe MOMC MoOXeT OBITH BHIIOJHEH C BOBMOXHOCTBIO BBOIA BpeMeHHOM

CUHXPOHHM3aurmM B CeMCMMUEeCKHMM HONAJILHEM OaTuMK.
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[00125] B HeKOTOPHX BapMaHTax peajJuzaumMm ITeodOH MOXET
IpenCcTaBJIATL COOOM TPeXOCHHM TeodpoH. CelCMUMUeCKUNM OaTuMK MOXEeT
OHITE COeOMHEeH C OIOHMM WM ©00Jiee HOOMNOJHUTEJNBbHEIMMY CeMCMUYUeCKV MU
DaTurKaMm [IoCpelCcTBOM BeCIIPpOBOOHEIX CUIT'HAJIOB. CellcMUYeCKUM
HOIAJILHEM IJaTuMK MOXeT COoIOepXaThb MHOXEeCTBO IaTUMKOB, COEeIMHEeHHHX
KabejeM MM COOTHECEHHHEX C TaKTOBEIM TI'eHepaTOpOM Ha OCHOBe MOMC.
CeVIcMMUECKMM HOOAJBbHBM HOaTUMK MOXEeT SABJATLCA CJeloy TpyIIlon
HOIAJIbL HEIX OaTUMKOB. VHTerpasibHad cxeMa MOXET comepXaThb
3aloMMHaKIee YCTPOMCTBO. JVHTeTIpallbHasd CXeMa MOXeT COoIepXaThb
INOONMUTHBAKINMM HACOC UM IOONepXMBAKIYID CXeMy, coofmawpmuecsa C
pesoHaToOpOM Ha OCHOBe M3MC. VHTerpaJibHad cxeMma MOXeT
OOIOJIHUTEJILHO COIepXaThb Lelb (as0BOM CHUMHXPOHM3aLMM, COOOIAIYIC I
C HIOOIOepXMBaKIEeN CXeMOM.

[00126] B »mpyToM BapMaHTe peajlMszallMy, KaK IIoKa3aHO Ha our.
8, obOecneueH crnocod MCIOJbL30BaHMA TIeHepaTopa Ha OCHOBe M3MC B
KauecTBe DTajloHa BpeMeHu. Crnoco® MOXeT BKJKOUATE oOOecrnedeHue 802
MHOXeCTBa OJIOKOB HOIAJIBHEX CeMCMUUYECKUX IaTuUKOB. CHOCODO MOXEeT
OOIOJIHUTEJILHO BKJIOUATH I'eHepauuio 804 »TajloHa BpeMeHM OJIS KaXIoI'o
ns3 MHOXeCTBa BJIOKOB HOIaJIbHEIX cercMUUeCKUX OaTUMKOB c
MCIIOJIE30BAaHMEM MHOXEeCTBa TaKTOBHX I'€HepaTOpOB Ha OCHOBe M3BMC.
Kaxmei M3 MHOXeCTBa TaKTOBEX T'eHepaTOpOB Ha OCHOBe M3OMC MOXeT
OBITE COOTHECEeH C COOTBEeTCTBYHIMM OIHMM M3 MHOXeCTBa OJIOKOB
HOIAJILHEIX  CeMCMMUEeCKMX  IOaTuMKOB, TakuM obpaszoM obecrneuunBasa
BBeleHMe BPEMEHHOM CHMHXPOHM3ALUM B CeMCMUUEeCKYD CHuCcTeMy. KaxIwu
TaKTOBEM T'eHepaTop Ha OCHOBe MSOMC MOXeT BKJWOUATL pPes0oHaTop Ha
OCHOBe MOMC, coofmamnmuica C MHTeIpaJIbHOM CXeMOoM.

[00127] B HeKOTOpPEHX BapMaHTax peajlus3aluuy CcuUcTeMa  0OJ4
ceMcMMUeCcKMxX HabOJIoIeHMM MOXeT COIepXaThb MOPCKYK pPacCTaHOBKY
y3JI0B. CHCTeMa IJa CcelCMMUeCKUMX HabOJIoOeHVM MOXeT COIOepXaTh
HaseMHYK pPacCTaHOBKY VY3JIOB. CHUCTeMa OJIa CeVCMMUeCKMX HabJonIeHUN
MOXET comepXaThb BJIOKM MHOXEeCTBAa Y3JIOB, COeIVHEHHEE C
COOTBETCTBYKIIMM TI'eHepaTOpOM Ha OCHOBe M3BMC. HNMHTeIpaJibHad CxXeMma
MOXeT CcOomOepXaTh MNOANUTHBAKINMY HaCOC U ODOOOEPXUMBAKIYD CXeMy,
coofmanmrecsa C pPes30oHaTOpOM Ha OCHOBe MOMC. UMHTerpaJilbHas CcxeMa
MOXET OOIIOJIHUTEJIEHO comepXaThb Lelnb bazorom CUHXPOHM3alLWH,
coofmaKnmylnCcsa C TOoOINepXUBaKIEe CXeMOMU.

[00128] VcnoJab3yeMelM B JI0OOM BapMaHTe pealu3aluM, OIMCaHHOM
B HaCTOdAMleM INOKYMeHTe, TepMMH «CXeMa» MOXeT BKJIUaThL, HallpUMeEpP,
OTHeJIbHO WM B JIOOOM COUEeTaHMM XeCTKO CMOHTHMPOBAHHYK CXeMy,

IIpoI'paMMIpPy EMYIO cXeMy, cXeMy MallIMHEI COCTOSHUM I/I/I/IJ'H/I
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IpelyCTaHOBJIEHHOE I[IpoI'paMMHOe oOeclleueHUe, XpaHdAllee  KOMAaHIH,
BLIIIOJIHAEMEIe IpoTpaMMUPy eMOMn CXeMOM. [Ipexne BCETO, clienyer
[IOHVMMATE, uTo Jgobas ns onepauum n/niam GYHKUMOHAJbHEIX
KOMIIOHEHTOB, OIMCaHHEX B JIOOOM BapMaHTe peajiM3alMM B HaCTOAIleM
OOKYMeHTe, MOXeT OHTb peajin30BaHa B IIpol'paMMHOM OOeClleueHUN,
IpelyCTaHOBJIEHHOM IIpOTpaMMHOM OOeCledeHUM, XeCTKO CMOHTUPOBAaHHOMU
cxeMe U/UIVM B MX COUYETaHUM.

[00129] ClenmyeT IOHMMAaThL, dYTO JioOOM TIpM3HAK, OIMCAaHHHEMN
OTHOCHUTEJILHO ONHOT'O BapMaHTa peajM3aluy, MOXeT OHTbH MCIIOJb30BaH
OTHEeJIbHO WJIM B COUYeTaHUM C OPpYyI'MMM OIMCaHHBIMM I[IpM3HaKaMM, WU
MOXeT TakxXe OBTb MCIOJB30BaH B COUYeTaHMM C OOHMM WM 0OojJiee
Opus3HakaMy Jioboro IOpyT'oTl'0 M3 BapMaHTOB peajiM3aluy, WX B JIKOOOM
coueTaHMM JIOOOTO IOpyroTl'0 U3 BapMaHTOB peajmuszauun. Kpome TOTO,
SKBUBAJIEHTH M MOIMOUKALMM, He OINMCAHHEE BEHIIe, MODYT TakXe OBTH
MCIIOJIb30BaHE 0e3 OTKJIOHEeHMA OT of0beMa M300peTeHusd, KOTOPHM
onpenejyleH B COINPOBOIUTEJILHOM dopMyJsie wu300peTeHUA. Hanopumep,
YCTPOMCTBO MOXeT OHTH pas3padoTaHO ONHOPABOBEM MM MOXeT OHTh
OPUTOOHEM IOJIS IIOBTOPHOT'O MCIOJIbE30BaHuA. ONMCaHHEHE YCTPOMCTBA
[IOOXOOAT 0Ji4 MCIIOJIb30BaHMU A B Ha3eMHBIX " MOPCKMX
ceycMopasBenouHHx paboTax. IllpusHaku QOPMyJIEL M300peTeHUs MOTYT
OBITE COBMEIIEHE B COUETaHMs, OTJMUAKIMECS OT yKas3aHHHEHX B QopMyJie
n300peTeHUA.

[00130] Biok-cxeMBEl Ha UYepTexXax WUIOCTPUPYIRT apXUTeKTypY,
OYHKUMOHAJBEHOCTE ¥ padoTy BOBMOXHHEX peajM3alui CUCTeM, CHOCODOB
M KOMIIBOTEPHEX IIPOTPAaMMHEX IIPOOYKTOB B COOTBETCTBUM C pPa3JIMUHEMU
BapMaHTaMM peajM3allMM HacTodmero u300peTeHMsa. To eCcThb KaXIOeM
BJIOK B CTPYKTYPHOM cCxXeMe MIM OJIOK—CXeMax MOXeT IMIpeIdCcTaBJIaATh
MOOYJib, CeTMeHT WM YydacTOoK KoIa, KOTOPHM COOEPXUT OOHY WU
BoJjlee MCIIOJHMMEIX KOMaHI IJIS pealu3aluy YKa3aHHOW JIOTMUYeCKOMU
byuxuum  (dyHxumm) . ClenyeT TakKXe OTMETUTH, UYTO B HEKOTOPHX
aJlb TEPHATUBHEIX BapMaHTax pealr3aluy OQYHKLUUM, YyKa3aHHBHe B OJIOKe,
MOTYT BCTpeYaTbCHa B MHOM IOpfAOKe, UYeM TOT, KOTOPHM YyKa3aH Ha
uepTexax. HanpuMmMep, »OBa OJIOKa, I[IOKa3aHHHE B IIOCJIeIOoBaTeJIbHOCTH,
B DeVCTBUTEJILHOCTHU MOT'YT OBITB BHIIIOJIHEHEL 1o CYIECTBY
OOHOBPEMEHHO, WM MHOT'Da OJIOKM MOI'YT OBTE BHIIOJIHEHE B OOpaTHOM
nopsalke, B 3aBUCMMOCTM OT 3aleMCTBOBaAHHOM OQYyHKIMOHAJILHOCTHU.
Takxe CJeOyeT OTMETUTH, UTO KaXObl OJIOK Ha WIIOCTPATUBHEX OJIOK-—
cxeMax — M/miam CTPYKTYPHEX cxeMax UM = KOMOMHAaUWU BJIOKOB Ha
WJTIOCTPATUBHEIX OJIOK—CXeMax W/WIY CTPYKTYPHEX CXeMax MOTYT OHTH

pPeaJIM30BaHEI C IIOMOIIEBO CIIeliMaJIn3VPOBaHHEIX allllapaTHEIX CHUCTEeM,
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KOTOPEE BHIIOJHAKT 3alaHHEe OyHKUUM WIXM OeWCTBUSA, WIM KOMOMHaLMUU
CllelMaJiM3UPOBaHHOTO anrnapaTHOT'O oBeclrieueHnsa u KOMIIBIOT EPHBIX
KOMaHI .

[00131] BrmmemnsjioxeHHOE OIMCHBAET IPU3HAKU HECKOJIbKUX
BapMaHTOB peaju3aluM Tak, UYTOOH CHelMaJMCTaM B IOaHHOM obJacTu
OBUIO JieT'de IIOHATH AacCIeKTH TaHHOI'O WM300peTeHMsa. ChoelmamucTaM B
DaHHOMU obJjlacTu clienyer [IOHMMATE, uTo OHU MOT'YT JIETKO
MCIIOJIE30BaTh onmcaHue Kak OCHOBY  IJIid [IPOEKTUPOBaAHNA VI
MOIMOUKALIMY IOPYyTHUX IPOLECCOB M KOHCTPYKLUUM IJISI OOCTWXEHMS Tex Xe
CaMbeIx —lLeJer uW/uiaM  OJIA  TOJYy4YeHMsa TexX Ke CaMbIX —I[IPeyMymecTB,
KOTOpPEEe of0ecCleuMBalT ONMCAaHHEHE B HaCTOAlleM OOKYMEHTEe BapMaHTEH
peanmmzanumM mn300peTeHusa. CrHoeluajucTaM B ITaHHOM 006JacTu TakKXe
cylenyeT IOHMMAaTh, UTO TaKMe SKBMBAJIEHTHHE KOHCTPYKLUMM HE BEXOIOAT
3a IOpeneJiHl CYMHOCTM M oObeMa MU300peTeHMda, M UTO B HUX MOI'YT OBTH
OCYWEeCTBJIEHE pas3JIMuHbBle I[I€pPeMeHE, 3aMeHH ¥ M3MeHeHMd O0e3 BHXOIa
3a IOpenejsl CYMHOCTM UM ofObeMa mu300peTeHMAa. O0O0BeM M300peTeHmA
OOJDXeH OINpelejiATbCa TOJBKO O(QOpMYyJIMPOBKOM HMWXecjenyomel GopMyJIk
n300peTeHnd. TepMmH «Ccomepxaummmi» B dbopmyie n300peTeHNnd
IpelHasHaueH IJa O0OO3HAUeHMS «BKJIOUAKMMY I[I0 MeHBIIEM Mepe», Tak
uTo UBJIOXEHHBIN [lepeueHb BIJIEMEHTOB B bopmyie n3obperTeHmd
IpenCcTaBJISgET cobom OTKPHTYIO TPyIHIy . [loonpa3zyMeBaeTCcHd, uTo
MCIIOJIE30BaHMEe eOMHCTBEHHOI'O UMCJla BKJOUYaAeT MHOXECTBEHHOE UMCJIO,
€CJIM SBHO He YyKa3aHO MHOoe.

[00132] TepMMHOJIOTHSA, WMCIOJB3yeMas B HacToAmeM IOKyMeHTe,

IIpedHa3HadeHa IOJIA OIIMCaHMA KOHKPETHEX BapMaHTOB pealJlM3allliM WM He

IIpedHas3HadeHa IOJId OT'PaHM4YEeHNMA MSO@peTeHMﬂ. Taxxe cijlienyerT
IIOHVMMAaThb, uTo TEPMMHEL KCOOEpPXUT» M/MHM «conepxammﬁ»,
VMCIIOJIE 3y EMEIE B OJaHHOM OIIMCaHu1M, YKas3eEBawT Ha HaJln4dnre

onpeneJIeHHHX I[IPM3HAKOB, LeJIEX uYMceJl, DTaloB, olepalul, 3JIeMeHTOB
WU/MIIM KOMIIOHEHTOB, HO He MKCKJnUAaT HaJllMuMsg WM JoOaBJIEHMS OIHOTO
MM BOoJIBIIeTl0 KOJIMUeCcTBa IPYIMX IIPM3HAKOB, LeJIHX UuCell, DSTalos,
omnepaluii, SJEMeHTOB, KOMIOHEHTOB M/MUJIM UX TPYIIII.

[00133] IlpennojaraeTrcsd, UYTO COOTBETCTByKIME KOHCTPYKLWM,
MaTepMraJik, OeMCTBUA U SKBMBAJIEHTH CPEeICTB WIM D2JIeMeHTOB 5STalloB
BMeCcTe C QYHKUMAMM B HWXecJeIyomel ¢opMyJe M300peTeHMsS BKIIOUAT
JIOOYID KOHCTPYKLUMIO, MaTepualJ WIM IelCTBMe IOJIS BHIOJHeHMS QYyHKUUU
B COUYeTaHMM C OPpYyI'MMM 3asBJIEHHHMM 3JIEMeHTaMM, KaK ykKasz3aHo ocobo
B bopmyie n3obpeTeHus. OnmcaHue HaCTOAmMeTo n3obpeTeHmns
NIpenoCcTaBJIeHO B WUIIRCTPATUMBHEX UM  ONMCATEJIbHEX 1eJdax, W He

InperTeHngyeT Ha MqupHHBaDMMﬁ XapakrTep WMIM OI'PaHMUEeHNte MSO@peTeHMH
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PACKpPHTOM QopMOM. MHOTMe MOIMOUMKAUUM U BapualuM OyOyT OUEeBUIOHEH
crnelMaJmMcTaM B HOaHHOM 00JlacTM TexXHUMKM ©0es3 oTxoma OT obbeMa u
CYIHOCTM M300peTeHMd. BapuaHT peaymM3alyuy OBJI BHOpaH M ONMCaH 0oJjid
Haujlydlero  I[IOACHEHMA  IIPUMHLUMUIIOB M300peTeHud U IIPaKTUUeCKOI'O
NIpUMeHeHusa, W 0OJA [OpeldoCTaBJIEHMS BO3MOXHOCTM  CIeUMajiIMCTy B
DaHHOM OB0JlaCTU M3YUUTEH pPa3JIMUHEE BapPMAaHTH peajiM3aluM M300peTeHUs
C PasIMUHBEIMKM [IPpelyCMOTPEeHHEMM MOOMUOMKALUMAMM, KOTOPBEe IIOOXOOAT
0JI1 KOHKPEeTHOT'O MCIIOJILE30BaHUA.

[00134] HecmoTpd Ha TO, UYTO BHIle OBUIM IIOOPOOHO OIMCAaHH
HECKOJIBKO IIPMMEPHEX BapMaHTOB peajM3aluM, OJ9 CIeLMaJMCTOB B
DaHHOM oBJacTy TeXHUKM OyIeT OUeBMIOHO, UYTO B IIPMMEPHHX BapMaHTax
peaamuzalumm BO3MOXHEL MHOTHUE MOIOUOUKALUN Bes CYIIECTBEHHOTO
OTKJIOHEHMSA OT MOPCKOM CeMCMMUeCKOM KOCH, OIMCAaHHOM B HAaCTOAMEM
OOKYMEeHTe. COOTBETCTBEHHO, TakKue MOIOUOUKALUN OOJDKHEL OBITH
BKJIIOUEeHH B 00BeM HOaHHOTO U300peTeHUd, OIpeleJIeHHHM CJelylmen
bopmysioln wmzobpeTeHus. B odbopmylie uzobpeTeHUd, IIYHKTH «CpPeIcTBa
wnoc QYyHKUMA» IpelHaz3HaueHH OJIS OXBaTa KOHCTPYKLMM, OIMCAHHEX B
HacTodAmeM IOOKYMeHTe, KaK BHIIOJHAKIMX YKa3aHHYID OOYHKLIMIO, U He
TOJIBKO KOHCTPYKLMOHHEX SKBMBAJEHTOB, HO UM TaKXe SKBMBaAJIEHTHBX
KOHCTpykUuM. TakuMm obpasoM, XOTH I'BO3Ob UM Nypyl He MOTYyT OHTb
CTPYKTYPHEIMM SKBUBaJIeHTaMM B TOM CMBICJe, UTO B CJlydae I'BO304
UCIIOJIEBYeTCH UWJIMHIPUYeCKas IIOBEPXHOCTB OJId CKpPEILJIEHUA
IDepeBAHHEIX IeTaJjiel, B TO BpeMa Kak B CJydae Mypylla MCIOJb3YyeTCs
croupalJibHasa I[IOBEepPXHOCTH, B Cpele KpelUleHud HOepeBSHHHX IeTallel
TBO3IOb U WypyIl MOI'YT OHTH 5SKBUBAJIEHTHEIMM CTPYKTypaMu. 3asaBUTEIb
He HaMepeH CChylaTbCcd Ha OyHkT 35 U.S.C. § 112, mnaparpad 6 B
OTHOUEHUN KaKUxX—Jmbo OTpaHUYeHUN JIIOOBIX IIYHKTOB bopMy JIEL
n300peTeHNd, 3a MCKIIOUEHMEM TeX, B KOTOPHX B IIYHKTe QOPMYJIEL SBHO
WCHOJb3YITCA CJIOBa «CPeICTBO IJS» BMeCTe C COOTBETCTRYKIEN
byHkUMEN.

[00135] B cBeTe MHOOIOPOOHO OIMCAHHOTO PACKPHTUSA HaCTOgmen
3adBKM M CO CCHJIKOM Ha eT'0 BapMaHTH peajlM3aluM OynoeT OUeBUIHO,
UTO MOOUOMKALUMM M BapMalMM BO3SMOXHE 0Oe3 BHIXONA 3a Ilpelelitl oObeMa

n300peTeHra, ONpelelJIeHHOTO NpuJiaTraeMoy GopMyJIor M300peTeHM.



37

$OPMYJIA MBOEPETEHUA

1. CucremMa nOJjda ceVCMMUeCKMX HaOJIIOIeHWM, cCcomepXamlasd:

MHOXeCTBO OJIOKOB HONAJILHHX CeMCMUUeCKUX HOAaTUMKOB U

MHOXeCTBO TaKTOBEX TI'€HepaToOpOB Ha OCHOBe M3MC, npmuyeM
KaxXxIOuM U3 MHOXeCTBa TaKTOBEIX TeHepaTopOoB Ha OCHOBe  M3MC
COOTHECEH C COOTBETCTBYKIVM OIHMM M3 MHOXeCTBa OJIOKOB HONAJbHEIX
CEMCMNUECKMX HOaTUMKOB, IIpMUEeM MHOXeCTBO TaKTOBHX I'€HepaTOpPOBR Ha
OCHOBE M3MC BLIIIOJIHEHE C BO3MOXHOCTBIO BBeeHUA BPeMeHHOM
CMHXPOHM3AaUUM B CUCTeMy IJIS CeUCMMUECKMX HabJloOeHulM, IpUUeM
KaXxIHM TaKTOBHM TeHepaTop Ha OcHOBe MSOMC COOepXMT pe30HaTop Ha
OCHOBe MSMC B COOOmEeHUM C MHTeTpPaJIbHOM CXEeMOMU.

2. CucremMa CeMCMMUECKMX HabJomeHMM IO . 1, KoTOpad
COOEPXUT MOPCKYK pPacCTaHOBKY Y3JIOB.

3. CucrteMa nOJsa ceMcMMUecKux HabjoIeHuM 1o oI. 1, KoTopasd
COOEPXUT Ha3eMHYID PacCTaHOBKY Y3JIOB.

4, CucreMa mJjd CceMcMMUeCKUX HabOjomeHMM 1o JimoboMy U3
OpeneHOynux [OIYyHKTOB, KOTOpad COOepXuT OJIOKM MHOXeCTBa Y3JIOB,
COeIOMHEHHEEe C COOTBETCTBYKIMM I'eHepaTOpOM Ha OCHOBe MOMC.

5. CucreMa IJd CceMCMMUeCKMX HabOjuomeHMM IO JimoboMy U3
Openeoymnmux  I[IYHKTOB, B KOTOpPO¥ MHTeIpajlbHas CXeMa COIEPXUT
INOANMUTHBAKINMY HaCOC UM TIOONepXMBAKIYID CXeMy, coofbmawnmuecsa C
pes30oHaTOPOM Ha OCHOBe MOMC.

6. CucTeMa IJ4 ceMcMMUeCKMX HabJmomgeHMM 10 II. 5, B KOTOpOU
MHTeTpalJlbHad cxema OOIIOJIHUTEJIBHO COOEPXUT Lellb baszoBoM
CHUHXPOHM3ALNM, COOBmMAKMynCa C IIOoIIOepXUBaKIer CxXeMOMW.

7. CeMcMMUeCKUM HONAJBHHEM HOAaTUMK, COIOePXallM :

YYBCTBUTEJNLHEM DJIEMEHT U

TaKTOBEM TeHepaTop Ha OCHOBe M3MC, coofmanmnic g C
YYyBCTBUTEJILHEIM DJIEMEHTOM, IIpMUeM TaKTOBHM TeHepaTop Ha OCHOBe
M3MC COOEPXUT pe3oHaTop Ha OCHOBe M3MC, coofmanmuic a C
MHTEeTpaJIbHOM CXeMOoM, M IIpMUeM TaKTOBHM TeHepaTop Ha OCHOBe M3BMC
BHIIIOJIHEH C BO3MOXHOCTEBI BBOIA BpeMeHHOM CUHXPOHM3aLUN B
CeMCMMYeCKMM HOOAJILHEM HaTuuK.

8. CelMcMMUeCKMM HOIaJBHEM HaTuMK IO T©I. /, B KOTOPOM
UYyBCTBUTEJNLHEM BJIEMEHT TIPelCcTaBIsgeT CcoBDOM TpexoCHOe YCTPOMCTRO
UyBCTBUTEJILHOT'O BJIEMEeHTa.

9. CelCMMUECKMM HOOAJILHEM HaTuMKk TIIo IoI. 7/ WM IoI. 8, B
KOTOPOM  CeUCMMUECKHUM  OaTuMuK COeOIMHEeH C OIOHVM WK BoJiee
OOTIOJIHUTEJILHEMY CeMCMUUeCKMMM OaTuMKaMM I[IOCPeOCTBOM OeCHpOBOIHEIX

CUT'HaJIOB.
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10. CeVcMUUECKMM HONAJILHEIM »DaTUMK IIo IoI. 7/ WM IoI. 8, B
KOTOPOM ceyicMMUeCKUM HOIaJIb HEM OaTUumMK CONEPXUT MHOXECTBO
OaTUMKOE, COeIVHEHHEX kabejeM U COOTHEeCEHHEX C TaKTOBEIM
I'eHepaToOpOM Ha OCHOBe MOMC.

11. CeVcMUUECKMM HONAJILHEM »DaTUMK o IoI. 7/ WM IoI. 8, B
KOTOPOM CeMCMUUEeCKMM HOIaJIbHHM ITaTuMK IIPpeOCcTaBJjigeT CcoOoM CJIenyn
TPYINY HOOAJIBHEIX IJaTUMKOB.

12. CeMcMMUYECKMM HONAJBLHEM IJaTuMK II0 JoOOMYy M3 IIYHKTOB /-
11, OOTIOJIHUTEJILHO comepxXamui  IepBUYHBIM TaKTOBHM I'€HepaTop,
obecrneurBaKUy CUHXPOHM3ALMIO CeVCMMYEeCKOT'0 HOoOaJJbHOTO »aTuMKa,
IpuyeM IIEepBUUHL TaKTOBHM I'€HepaTop MMeeT MEeHBIYl TOUHOCTL, UeM
TaKTOBEM I'eHepaTop Ha OCHOBe M3MC, mnpuueM TaKTOBHM I'eHepaTop Ha
OCHOBe M3MC HaxoINUTCA B COOQIEeHUN C [IEPBUYHEIM TaKTOBEIM
TeHepaTopoM oJisa [IepUoOOUUEeCKOTO oBecrieueHUd BpeMeHHOM
CUHXPOHMBALUUM CeMCMMUEeCKOTO HOOAaJILHOTO HaTuuKa.

13. CeMcMMUeCKMM HONAJIBHHM OaTUMK 110 JIOOOMY M3 IIYHKTOB /-
12, B KOTOPOM MHTeTpaJlbHadgd cxeMa COOEPXUT 3anoMmMHaKmee
YCTPOMCTRO.

14. CeMcMUUECKMM HONAJILHBEIM IaTuMK II10 JoOOMYy M3 IIYHKTOB 77—
13, B KOTOpPOM MHTeIpajibHas CxXeMa COIEPXUT IIONNMUTHBAKINWI HaCoC U
NOOOEPXUBAKIYID CXeMy, coofmawnmMrecsd C Pe30HaTopoOM Ha OCHOBe MOMC.

15. Ce¥icMMuecKMM HOOAJILHHM »HaTuMk o oO. 14, B KOTOPOM
MHTeTpaJlbHad cxeMa OOTIOJIHUTEJILEHO COOEPXUT LIelb basoBOM
CUHXPOHMBALNVMK, COOBMAKNIYCsS C IHoOIepXMBaKlel CxXeMOM.

16. CeMCMUUYECKMM HONAJILHBEIM IJaTuMK II0 JoOOMy M3 IIYHKTOB 77—
15, B KOTOPOM UYBCTBUTEJILHEI SJIEMEHT COOEPXUT IIbe303JIeKTPpUUYeCKUN
UYBCTBUTEJILHEM SJIEMEHT .

17. CeMcMUUYECKMM HONAJILHBIM IJaTuMK II0 JoOOMy M3 IIYHKTOB 77—
16, OONOJHUTEJILHO CcoIepXallMy MCTOUHMK DSJIeKTPONMTAaHMS OJId IIoJauun
DIIEKTPONIUTAHUSA K ceicMMUeCKOMY HOOAJILHOMY  OAaTUMKY, npruyeMm
MCTOUHUK DIIEKTPONIUTAaHUSA cocTaBJIgeT IO MeHbIleM  Mepe JacThb
pPeakTMBHOM MAaCCH, COOTBETCTBYKIEV UyBCTBUTEJLHOMY SJIEMEHTY.

18. Crioco® WMCHOJB30BAaHMSA T'eHepaTopa Ha OCHoOBe MGBMC B
KauecTBe 2TaJloHa BPpeMeHM, BKJIOUAMNUN :

oBecrieueHue MHOXeCTBa OJIOKOB HOOAaJIbHEIX ceyicMMUeCKUX
OaTUMKOB U

TeHepalMl 5STajJioHa BpeMeHM OJd KaXOoTo M3 MHOXeCcTBa OJIOKOB
HOIAJILHHEIX  CeMCMMUEeCKMX OaTuMKOB C  MCIOJb30BaHMeM MHOXeCTBa
TaKTOBEX TI'éHepaTopOB Ha OCHOBe M3MC, Opy 3TOM KaXOBEM U3

MHOXeCTBa TaKTOBEX TI'eHepaTOpoB Ha OCHOBe M3MC COOTHeCceH C
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COOTBETCTBYIIMM OIHVM M3 MHOXeCTBa OJIOKOB HOIAJbLHHX CeMCMMUeCKMX
OaTUMKOB, TaKuUM obpasoMm obecrneunBag BBeIeHUe BpeMeHHOM’
CUHXPOHUBALIUN B MHOXECTBO BJIOKOB HOIAaJIbHEIX ceyicMMUeCKMX
OaTuUMKOR, OprudueM KaXIOHM TaKTOBHM T'eHepaTOop Ha OCHOBe M3MC
COOEepXMT pe30HaTOop Ha OcCHOBe MSMC B coofmeHUMM C MHTeTpaJlbHOM
CcxXeMoMu.

19. Cnoco6 no 1. 18, B KOTOPOM MHOXECTBO OJOKOB HOIAJEHEX
ceiCMMUEeCKMX NaTUMKOB COCTAaBJIAIT MOPCKYI PAaCCTaHOBKY Y3JIOB.

20. Crnioco® mo m. 18, B KOTOPOM MHOXeECTBO OJIOKOB HOIAJIbHHX
CeiCMMUEeCKMX NAaTUMKOB COCTAaBJIAIT HA3EMHYI PacCTaHOBKY Y3JIOB.

21. Cnoco® no n. 18, B KOTOpOM OJIOKM MHOXeCTBa Y3JIOB
COeIMHEHE C COOTBEeTCTBYKIMM I'eHepaTOpOM Ha OCHOBe M3MC.

22. Crioco® 1o JoboMy U3 IIYHKTOB 18-21, B KOTOPOM
MHTeTrpaJlbHasg CcXeMa COIEPXMUT IIOOMNMTHBAKMMM HACOC M IIOAIEPXMBAIYIo
cxeMy, coofmammmMecs C pe30HaTOpOM Ha OCHOBe M3MC.

23. CnocoB mo 1. 22, B KOTOPOM MHTeTrpaJibHad CcXeMa
OOTOJIHUTEJILHO COHOepXUT Lelb (a30BOM CHUHXPOHM3ALUMM, COOOMAINYC I
C HommepXuBaKIel CXeMOoM.
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obecrederie MEOMECTEA DIOKOE HOTANBHEIX CefICMMYEecKHX TaTIHEOR

502

TeHEpald 3TATOHA BEPEMEeHI 1IE KKI0T0 M3 MHOMECTEA DIOKOE HONANEHEIX
ceficMIecEIX JATIHMKOE ¢ MCITONE30BaHNA MHOMECTEA TAKTOBEIX TeHepaToOPoE Ha
ocuoee M3IMC, npuyen xaxmeil M2 MHOKECTEA TAKTOBEIX TEHEPATOPOE HA OCHOBE
M3MC conpaeH ¢ COOTESTCTEVIOMMM OFHUM M3 MHOMKECTEA DIOKOE HODANEHEIX
cefiCMIMecky JaT9HEOE, ITPHHeM MHOMECTEO TAKTOERIX [eHEpaTopOE HAa OCHOES
MIMC erinonHEHE] € BOZMOXHOCTERY EBEIEHNE BPEMEHHOI CHHXPOHMIAITNN B
CeliCMIMECEyE0 CHCTEMY, IPHMYEM Ka¥ B TAKTORRIT reHepatop Ha ocHoee MIMC
BENHOHACT pesoHatop Ha ocHoee MOMCE, coobmaromuiics ¢ MHTErpansHoil cxeMoit
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