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I’E€30EJIEKTUYHUAMN TPABIMETP I3 IIM®POBUM BUXO10M

BuBuenHns rpasitamiitHoro mois 3emili — IiKaBa Ta MIBHIKO PO3BHBAai0O4a 00JIacTh reofesii, reoi3uky Ta TeoqHHAMIKH.
Ycenixu TeOpeTHYHHUX pO3JIiNliB reosesii Ta reodi3nku, YAOCKOHAJICHHS METOJIB BUBUEHHS IpaBiTaliifHOro moist 3emili Ta
00poOka BUMIpIOBaHb, HOBI BU/M TPaBIMETPHYHOI amapaTypH MPU3BENIH JIO PI3KOTO IiJBHIIECHHS TOYHOCTI IpaBiMETPUUHHUX
JIaHUX Ta 3HAYHO PO3IUUPHIN 00JIACTi NMPAKTUYHOTO 3aCTOCYBaHHs rpaBimerpii. Ha choroanimHii neHp iHdopmanis mpo
rpasitaiiifine mosie 3emii HeoOXifHA B aBiamiiHIA i KOCMIivHIA TexHili (KOpPEKIis CHCTEM iHeplialbHOI HaBiraiii paker,
JITaKiB, OpOIT KOCMIYHUX JIITAIBHUX AmapaTiB), Ui JOCIIKCHHS TeOAMHAMIYHUX SIBUII, [T peajizamii mijel iHxKeHepHOoT
T€0JIOTii, apXeoJIoTii, MPOTHO3Y 3eMJICTPYCIB 1 T.1.

Po3BuTOK rpaBiMeTpii CKIANAETHCA i3 TAKMX OCHOBHHX €TalliB BUMIPIOBAHHS — Ha HEPYXOMiil OCHOBI, Ha MiIBOJHOMY
YOBHI, Ha HAJABOAHOMY CYyIHI Ta Ha JiTaky. /{7 BHU3HAUCHHS XapaKTEPHUCTHK TPaBiTaIllifHOrO MO 3emili Hai3pydHimie
BHKOPUCTOBYBATH aBiamiiHi rpaBiMeTpudHi KomruiekcH (AI'K), 4yTInBUM eIeMEHTOM SIKHX € TpaBiMeTp. 3a JOIOMOTO0
came AI'K moxHa 3100yTH TpaBiMeTpHUHy iH(GOpPMAIIIO ¥ BaXXKOJOCTYITHHX paifoHaxX 3eMHOI KyJi HabaraTo IIBHAIIE Ta 3
MEHIIIUMH BUTPATaMH, Hi)K 32 JONOMOTOIO iHIIIMX TPaBIMETPUIHMX 3aC00iB UM CHCTEM.

OcranHi pocnipkenHs y rany3i AI'K miarBepaxyroTs, o TOYHICTh BUMiptoBaHb AI'K 3HaYHMM YMHOM 3aJIeKHUTH Bij
TOYHOCTI BM3HA4YEHHsS NPUCKOPEHHS CHJIM TSDKIHHA TpaBiMeTpoM. Ha choropHiHIA neHb HAHOLIBII BiIOMHMH € Taki
aBiarifini rpaBimerpu, sik ctpynnuit (I'C), kaprosuii (I'AJI-C) ta ripockomiunuii (I'T).

PesynbTat BUMIpIOBaHb MPUCKOPEHHS CHJIM TSDKIHHS, OTPHMAaHI 3a JTOMIOMOTOIO BHIIE3TaJaHUX TPaBIMETPIB, MIiCTATh
BEJIMKI MOXMOKM BHMIPIOBaHb, CIIPUYMHEHI BIUIMBOM IEPEXPECHUX KYTOBUX LIBHIKOCTEH OCHOBU 1 KyTOBOi LIBHJIKOCTI
obOepTaHHs 3eMili, 3MiHAMH TeMIIEpPaTypH, aTMOC(PEPHOTO THCKY, MOSBH IIyMiB Pi3HOTO MOXOKEHHS Ta BiOpamiil y micmi
BCTAQHOBJICHHS NPy Ta iHIII, IIO HE JIMIIEe 3MEHIIYE TOYHICTh BUMIPIOBaHHS MPUCKOPSHHS CHJIM TSOKIHHA, a i 3HIKYE
HaziiHicTs Bchoro AI'K.

Jnst  BHCOKOTOYHMX  BUMIpDIOBaHb  TIpaBiTamiifHOro moist 3emii  HasBHICTh O3HAYEHHX BHIIE ITOXHOOK €
HenpumycTuMoro. ToMmy mpoOiema iX KOMITEHcamii 4M JIKBimAmii i, SK HACNiJOK, MiABHIICHHS TOYHOCTI aBialliHHUX
IpaBiMETPUYHHX BUMIPIOBAaHb € aKTYaJbHOIO.

Tomy 3ampomnonoBano AI'K, sikuii Mae OUIBIII TOYHICTH 1 HIBHIKOJIIO, HDK BiIOMi Ha ChOTOMHINIHIN neHb. HoBwuii
ATK 1o MicTHTh CHCTEMY BH3HAY€HHs IOTOYHHUX HaBIral[lfHUX MapameTpiB, BUMipiOBa4 MOTOYHOI BHCOTH 1 TpaBiMeTp,
BUXOIM SKHUX IMAKIIOUeHi g0 GoproBoi obOumcmoBanbHOi Mammbu (BIIOM), mpudomy rpaBiMeTp BCTaHOBJEHHH Ha
JIBOBICHIH miatdopmi, oci sikoi 3a0e3medeHi crieliaJbHUMK ABUTYHaMH Ta JiHIHHUMU akcesepoMeTpamu. UyTiauBuil eneMeHT
rpaBiMeTpa pO3MILICHUI Y T€PMETHYHOMY KOPITYCi 1 BUKOHAHUH Yy BUIIAII 3aKpIIUIEHOTO Ha CTPHXKHI I’€30€JIEMEHTa, Ha
BUIHLHOMY KiHIII SIKOTO PO3MIIIICHO IHEPLIHHY Macy.

[puHIIMI pOOOTH IpaBiMETpa OCHOBAHHUH HA SBUII IPAMOTO I’ €30eeKTy. ToOTO, Mi Ai€f0 IPUCKOPSHHS CHITH TSDKIHHS
g, Ha iHepIiliHy Macy rpaBiMeTpa BUHHKAE cuiia TsKiHHA G, BHACTIIOK il SKOT I’€30€1eMeHT 3rHHAETHCS (eopMyeThCs)
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Jle M — Bara iHepUiiHOI MacH.
VY pesynbrati Takoro nehOpMyBaHHS Ha IOBEPXHI IT'€30€IEMEHTa yTBOPIOETHCS EJICKTPHYHUIA 3apsl, SIKHHA HpsSMO
MPONOPLIHHUH MPUCKOPEHHIO CHIIN TSOKIHHA. Y TpaBiMeTpi, 3a3BHUail, BUMIpIOEThCS He 3apsan Q, a Hanpyra U:
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ne Cp — EMHICTD I1’€30€JIEMEHTA.

3 MeTOI0 YHUKHEHHs po301’KHOCTI MK IIOKa3aMH TpaBiMETpa Ta iICTHHHUM 3HA4EHHSIM ITOBHOTO BEKTOPA MPUCKOPEHHS
CWJIM TSDKIHHS 3allpPOIIOHOBAHO CTBOPHTU CHCTEMY cTadimi3aiiii BHUMIipIOBalIbHOI OcCi rpaBimMerpa. Tomy  rpaBiMeTp
BCTaHOBJICHO Ha JIBOBICHI# miiaTdopMi, sika Mae y CBOEMY CKJIaJli JiBa JIiHIHI akcelepoMeTpH Ta BUKOHABYI MEXaHI3MH Y
BHTJISITI IBUTYHIB.

Sk Bxe OyJ0 3a3HAUEHO, YyTNIMBUI eneMeHT TpasiMerpa AI'K BUKOHAHO y BUITIAII 1’€30€NIeMeHTa, a IPHHIUI poOoTH
OCHOBaHMHU Ha SBWIII 1T’ €30€TEKTPUIHOTO eekTy. PekoMeHI0BaHUM MaTepiajoM s 11’ €30€JeMEHTa € KBapIl, a MPUHIIHII
poboTtr ocHoBaHMii Ha nedopmarii 3ruHy. Takuil 4yTauBHil eneMeHT 3a0e31edye BUMipIOBaHHS IIPUCKOPEHHS CHIIN TSKIHHS
JHIIE B OJHOMY HAmpsSMKy — B3IOBX OCi, MNEPICHIMKYJSIPHIA IUIOIIMHI BCTAaHOBICHHs rpaBiMerpa (OZ), IO 3MEHINYE
YyTJIMBICTh IPaBiMETpa J0 MOINEPEUHUX KOJUBAaHb Ta MEPEXPECHUX IIBUAKOCTEH, a TOMY Mi/IBUIIly€ TOYHICTH BUMIPIOBaHHS
MIPUCKOPEHHS CHJIH TSDKIHHS.

IT’e30e1eMeHT Ma€ CXWIBHICTB 10 PO3PSAMKAaHHS, TOMY KOHCTPYKTHBHO PEai3o0BaHO HOT0 CHIIOBE KOMIIEHCYBAaHHS, SKe
peai3yeTbcsl HIIIXOM BBEICHHS B CXEMY IPSIMOTO IIEPETBOPEHHsS CHT'HAIY HPHUCKOPEHHS CHJIM TSDKIHHA Y Hanpyry
BiJI’€MHOTO €JNEeKTPOMEXaHIYHOT'O 3BOPOTHOTO 3B’SA3KY, SIKUM OCHOBAaHHMI Ha SBHUII 3BOPOTHOTO 1" €30€(DEKTY.

Pe3ynpraT BUMipIOBaHE NPHUCKOPEHHS CHIIM TSDKIHHS, OTPUMAHI 3a JOIMOMOTOI0 Oy/1b-sIKOTO TpaBiMeTpa, MICTITh BEJIHKI
MOXUOKKM BUMIpIOBaHb, SIKi BUKIMKAHI IEPII 32 BCE THUM, IO I'PaBIMETP BHMIPIOE MPOEKIIiI0 CYKYITHOCTI CHTHANIB Ha BICh
YYTIUBOCTI: KOPHCHOTO CUTHANY (TPUCKOPEHHS CHIIM TSOHKIHHS) Ta CHTHAIY MEPENIKOJH, 0 BU3HAYAETHCS, 37A€0ibIIoro,
BEPTUKAIBHAM TIPHCKOPEHHAM (SIKEe 3HAYHO TIEPEBHIINY€E KOPUCHHIA CHTHAT).
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Ha cporouiniHiii JeHb HAWMOMMPEHIIIUM METOAO0M KOMIICHCalii IUX MOXHOOK € 3aCTOCYBaHHs MpoueaypH (iibTpaii
BHXIJHOTO CUTHAITy TpaBiMeTpa 3a IOTOMOT0I0 (ibTpa HU3bKUX YacToT. OHAK, TaHUH METO/ HE € ONTUMAaJIbHUM, OCKIJIbKH
GbineTp Mae HecTaliIbHI XapaKTEPUCTHKH Y HECTPHUATINBUAX YMOBAax, SKHMH, 3a3BUUail, XapaKTePU3yEThCsI TpaBiMETPHUHI
BHMIpIOBaHHS Ha PyXoMili ocHOBi. Ili yMOBH BIUIMBAaIOTH Ha EJICKTPUYHI KOMITIOHEHTH (ibTpa HU3BKUX YaCTOT, IO
NPU3BOJHUTE JIO 3MIHH MOr0 9acTOTH 3pi3y. Y pe3yabTaTi, (iIbTp MOYHMHAE IPOIYCKATH 3aBajd Ha BHUXija rpaBiMeTpa (mpu
301UIBIIEHHI YaCTOTH 3pi3y) a60 He TMPOIYCKaTH YaCTHHY KOPUCHOTO CHTHAIY B3araii (Ipy 3MEHIIIEHHI YaCTOTH 3pi3y).

[IpononyeThcs cmoci® NiKBimamii BUIIE3raflaHUX MOXHOOK IUIIXOM po3poOKH dyTiamBOro eneMeHta HOBoro AI'K y
BUTJIS/I IT'€30MAaKETa, YaCTOTa BJIACHUX KOJHBAHB SKOTO OPIBHIOE HANOLIBININA YACTOTI TpaBiTAIlifHUX MPUCKOPEHB, IO
Moxe Oyt BuMipsiHa Ha QoHi nepemkon. To0To, yacToTa BIAaCHUX KOJIMBaHb I1'€30MaKeTa MigiOpaHa TaKUM YHHOM, 10O
3a0e3MeUnTH BiIOKPEMJICHHS! KOPUCHOTO CUTHAJY IPUCKOPEHHS CHIIN TSDKIHHS BiJl 3aBajl,

CaMe 3a JOMOMOrOK HH3bKOYACTOTHOI (iibTpamii 3 yactoToro 3pisy 0,1 pan/c, MOXHa BiIOKPEMIIIOBATH CHUTHAT
NPUCKOPEHHs cHiK TsoKiHHs (mepeBakHa wactota 0,00175 paz/c) Bii BepTHKANIbHOTO MPUCKOpPEHHs (MEepeBayKHa 4acToTa
0,269 pan/c) 3 noxudkoro, menmroro Hixk 0,1 mI. IIpy HbOMY y BHXiTHOMY CHUTHANI IpaBiMeTpa TaKOX YCYBAIOTHCS 1HIII
KOMIIOHEHTH 30ypeHb, INepeBakHa dvacrtota skux Outemma 3a 0,1 pan/c. Jlo Takux 30ypeHb HaJNeKaTh TMOCTYIANbHI
BiOPOTIIPUCKOPEHHS Ta KyTOBi BIOPOIIPHCKOPECHHS.

Uytmusuii enement rpasimerpa AI'K po3mimeHo y repMeTHIYHOMY KOPIYCi, IO JO3BOJISIE 3a0e3mednTH cTabiIbHICTh
mepeaBaIbHOTO KoedimieHTa rpaBiMeTpa MUISXOM 3aXHCTYy HOTO BiJ BIUIMBY 3MIiH TEMIIEpaTypH, aTMOC(HEpHOTO THUCKY,
BOJIOTOCTI TOBITps Tomo. [1’e30eneMenT i cucrema Kopiryc-ocHoBa rpaBiMerpa AI'K noOpe i30mp0BaHi OOWH Bifg OXHOTO, a
e 3abe3redye 3HAYHY CTIHKICTH O BIUIMBY aKyCTHYHHX IryMmiB. Bee me migBumuTh He numire TouHicts ATK, a i fioro
HaAiHICTE.

TakuM YMHOM, 3aBASKH BUKOPUCTAHHIO B sIKOCTI uyTiuBoro einementa ALK came m’e3oenemeHTa i3 HEOOXiTHUMHU
mapaMmeTpamMH Ta PO3MIICHHsS TpaBiMEeTpa Ha MBOBICHIA miatdopMi, HE3aJeKHii BiJ MOKa3iB rpaBiMeTpa, I03BOJATH
MIABUIUTH TOYHICTh BUMIPIOBAHHS MPUCKOPCHHS CHJIU TSOKIHHS 1, SIK HACHIIOK, HOTO aHOMAaTii



