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CITIOCOB OLIEHKU TBEPJIOCTU T'PYHTA

Q0J1acTh TEXHUKHU, K KOTOPOI OTHOCUTCS U300peTeHue

[0001] Hacrosimee n3o0peTeHre OTHOCHTCS K CHOCOOY OLIEHKH TBEPIOCTH TPYHTA, MO
KOTOPOMY MEPEABUraeTCs YCTAHOBJICHHBIM y3€J, COAEpKAlUM TMOKPBILKY, OCHAILIEHHYIO

yCTPOHWCTBOM M3MEpEeHHUsI 1eOPMALIIH STON TOKPBIIIKH.

YpoBeHb TEXHUKU

[0002] B HEKOTOpPBIX CLEHAPUSIX MCIOJIb30BAHUSI KpAHE BaAXKHO OIMPEAENATh TBEPIOCTh
IPYHTa, Ha KOTOPYIO OMUPAETCS TOKPBIIIKA, ¢ TeM, YTOObI MOKHO OBIJIO aanTHPOBATh YCIOBUS
HCIIOJIb30BAaHMST YCTAHOBJIEHHOTO Y3JIa K XapaKTePUCTHKAM IPyHTa BO M30€KaHKE TIOBPEKICHUS
IPYHTAa W/WIA CaMOTO YCTaHOBJIEHHOTO y3Jia, W B YaCTHOCTH, NOKpbImku. Kpome TOTO,
OMNpeaesieHne KaueCTBEHHBIX XapaKTePUCTUK IPYHTA, & KOHKPETHEE €ro TBEPAOCTH, CTAHOBUTCS
BXKHBIM JJISI T€X, KTO MPSIMO HJIA OMOCPEIOBAHHO HCTIOJIB3YET 3Ty MH(DOPMAINIO, — HAPUMED,
111 paOOTHUKOB ceNbekoro xo3sicrea. [Ipu pabore Ha noporax ¢ acaabTOBBIM MM OETOHHBIM
MOKPBITHEM, CTPYKTYpa KOTOPBIX MOKOHUTCS HA TBEPABIX OCHOBAHHSIX, YTO TMO3BOJISIET NOOUTHCS
OMNpPENEIEHHON MNPOYHOCTH, HOPMATHBHBIE YCJIOBUs MCIOJb30BAHUSA YCTAHOBJIEHHOIO y3Jia
MO3BOJISIIOT CBECTU K MHUHUMYMY B3aUMOJEHCTBUE MEXKIAY TPYHTOM M YCTAHOBJICHHBIM Y3JIOM.
IToaTomMy TBepAOCTb TpyHTa, KOTOpas COOTBETCTBYET MPOYHOCTHM TPyHTAa HA OMNpPEAEICHHOH
riyOuHEe OTHOCHTEIBHO HAPYKHOW TMOBEPXHOCTH, TMPEACTABISET JIUIIb HE3HAYUTEIbHBIN
UHTEPeC B OTAENBHBIX 0COOBIX ciydasix. M, Hao0opoT, B ciiydae Tak HA3BIBAEMBIX «PBIXJIBIX)
TPYHTOB B3aUMOJNIEHCTBUS MEXKIy TPYHTOM U YCTAaHOBJIEHHBIM Y3JIOM SIBJISIFOTCS Oolee

HUHTCHCUBHBIMH, KakK

2

HaIrpumep, Ha KaMCHUCTBIX J0OpOorax, NECYaHbIX TI'PyYHTax U
CEJbCKOXO35IUCTBEHHBIX MOJIAX. B 5TOM ciydae BaskHO ONpenessaTb TBEPAOCTb I'PYHTOB IJIs
PEeryJIMpOBaHusl YCJIOBUH HCIHOJIb30BAHUS YCTAHOBJIEHHOTO Y3J1a, & UMEHHO AABJEHUS HAKAYKU
IIHWHBI, BCJIUYHUHBI IECPEBO3UMOTIO Irpy3a HJIN CKOPOCTHU NEPECABUNKCHUA, C TEM LITO6I:;I, C OI[HOI\/'I
CTOPOHBI, MOBBICUTH 3(PPEKTHBHOCTH YCTAHOBJIEHHOTO y3J1a B OTHOLIEHUH €ro MOOHIBHOCTH, a C
OPYyrodl CTOPOHBI — MPENOTBPATHTH W3MEHEHWE W, TeM O0oJiee, yXYALIEHUE XapaKTePUCTHK
rpyHTa. B OCHOBHOM 3TO THIT IPUMEHEHHs], K KOTOPOMY OTHOCHTCSI HACTOsIIIee U300peTeHHE.
[0003] TlouBa uiyM rpyHT MpeAcCTaBisieT cOO0H COBOKYMHOCTh Tpex (ha3: razoo0pasHoO,
JKUAKOU U TBEPAOH (a3, OTHOCUTENIbHBIE JIOJU KOTOPBIX U OMPEIEISIIOT XapaKTePUCTHKU TPYHTA.
Ecnu mousa YYBCTBUTCJIbHA K BJIArOCOACPINKAHHIO, TO OHA MOXKET HaXOOUTHCA B COCTOSAHUAX
TPEX THUIIOB, ONPCACIACMBIX KaK TBEPAOE, IUIACTUYHOC U KHUIAKOC, B 3aBUCHUMOCTU OT €€
Bilaroconepskanus. Ilepexon U3 OMHOTO COCTOSHMS B IPYroe ONpenessieT JerKoCTb, ¢ KOTOPOil

MOKHO O6pa6aTbIBaTb MOYBY, UJIH JICTKOCTDb MEPEMEIICHUSA 11O NMOYBE 3TOTO I'PYHTA.
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[0004] CymiecTBYIOT pa3IMYHbIE TECTHI, TO3BOJISIFOIINE OMPENEISATh YyBCTBUTEIBHOCTD K
BJIArOCOZIEP’KAHUIO TIOYBBI, HANpUMep C NPUMEHEHHEM NpenenoB ATrepOepra, ¢ MOMOIIBIO
KOTOPBIX MOXKHO 3a/1aBaTh, B 3aBUCUMOCTH OT BJIArOCOJEPKAaHUs, 30HbI IIEPEX0a MEXIY TpeMs
COCTOSIHUSIMU MO4YBBI cOrNacHO craHpapry NFP94057. Mwmerorcs u apyrue HOPMAaTHBHBIE
UCIBITAHUSl HA PEATBHON IOYBE, MO3BOJISIOIINE BBISBJIATH BOAHOE COCTOSHHUE OINpPEAEICHHOU
MOYBbI, HAMpPUMEpP, MOCPEACTBOM OLEHKM onTtumanbHOro wunHaekca IIpokropa cormacHo
crangapty NFP94093 wmnu OLEHKM WHAEKCA HEMOCPEACTBEHHOW Hecyleld CrocOOHOCTH
cornacHo ctannapty NFP94078. OnHako pe3yibTaThl 3TUX CTATUYECKUX HUCIBITAHUN C TPyAOM
noanatoTcss uHTeprperauuu. OHM  3aBUCSAT Kak OT IPHUPOABI IMOYBBL, Tak M OT €€
BJIarocozepkanus. BTopoli mapamerp CHIBHO MEHSETCS CO CMEHOH BpeMeH roja u Ooiee
KOPOTKHX BPEMEHHBIX MepruonoB. I1o3ToMy BO3HMKIA MOTPEOHOCTh B M3MEPEHUH MTHOBEHHOTO
3HAYEHHsI TBEPAOCTH IpyHTa (1MouBbl). Takas nHGOpPMALSI O MTHOBEHHOM 3HAUYEHUH TBEPAOCTH
TpyHTa MO3BOJISIET AJanTUPOBATh K €ro XapakTepUCTHKaM TakKWe, Hampumep, YCIOBHUs
WCIIOJIb30BAaHUsl TPAHCIIOPTHOIO CPENACTBA, KaK CKOPOCTb €ro MEPeABUKEHUs WU JaBJICHUE
HAKa4YKH IINHbL.

[0005] Kpome TOro, B3auMOJENHCTBUS MEXAYy T'PYHTOM U MOKPBILIKOM CYIIECTBYIOT U
MOTYT HETOCPEACTBEHHO HAOMIOAThCS HA OCHOBE OIpenesieHus] (PU3NYECKUX XapaKTEPUCTHK
MOKPBILIKY, HAPUMeEp, BEJIMYMHBbI TUIOIAAN €€ MATHA KOHTakTa. B mocnemHue ronabl ObLIM
pa3paboTaHbl pa3aMyHbIE CPENCTBA U3MEPEHUS I OLIEHKH TaKUX (PU3NYECKUX XAPAKTEPUCTHK,
pa3MelaeMble BHYTPU MOKpbIIKU. Tak, Hampumep, B nokymeHTe EP3031632A2 packpbiTO
UCIIOJIb30BAHUE JaTUMKA IEepeMElleHus, MNPUMEHSEMOro Uisi KOCBEHHOIO ONpeneeHus
KPYTOBBIX a3UMYTOB LIMHbBI, COOTBETCTBYIOLINX BXO/Y U BBIXOJY IATHA KOHTakTa. B pesynbrare,
OLEHKY BEJIMYMHBI IUIOHIAAW MATHA KOHTAKTAa MPOBOAST HA OCHOBAHUU JIOKAJIW30BAHHBIX
u3MepeHusix. Takum oOpa3oM, IEMOHCTPUPYETCS BO3MOXKHOCTb TNPUMEHEHHUS] TOKPBIIKH B
Ka4eCTBE NETeKTOpa (U3NYECKUX MapaMeTPOB, XaPAKTEPU3YIOIIUX B3aUMOACHCTBHE MEXKIY
YCTAHOBJICHHBIM Y3JIOM U TPYHTOM. TeM He MeHee, He ObLJIO YCTAaHOBJIEHO HUKAKOH CBSI3H MEXKITY
TBEPIOCTBIO IPYHTA M BETMUUHAMH Ae(OpMaLHU MOKPBIIIKH.

[0006] 3amaua HacTosero W300pPETEHHs] 3aKIIIOYAETCSl B PACKPBITHH  Ccriocoda
MTHOBEHHOTO M3MEpPEHMsI TBEPAOCTH TPyHTAa MOCPEACTBOM MNPOBEACHUS U3MEPEHHH Ha
MOKPBIIIKE YCTAHOBJIEHHOIO Y3JIa TPAHCIOPTHOIO CPEACTBA B YCIOBHUSX HCHOJIb30BAHU,
NPEIHA3HAYEHHOTO Ui BOJHUTENS] TPAHCIIOPTHOIO CpeAcTBa 0e3 CHIDKEHUS MPH  3TOM

3¢ (HeKTUBHOCTU €ro padoThI.



48404 3

TexHuueckue onpeneaeHust

[0007] Huxe no TEKCTy NPUHATHI CIEAYIOLINE TOJIKOBAHUS TEPMUHOB!

OCEBOE HANPABJICHHE — HANpPABJIECHHUE BAOJb JJIMHBI TPAHCIOPTHOIO CPEACTBA OT €ro
NepeaHen YacTH K 3aHEN YacTH,

BEPTUKAJILHOE HAINIPABJICHUE — HAMPABJICHNUE BIOJIb HOPMAJIHU K FPYHTY,

NOTIePEeYHOE HAIpaBJICHUE — HamNpaBJeHHe, oOpasyrolnee MpsMOH TPEXTPaHHUK C
BEPTUKAJIBHBIM U OCEBBIM HAIIPABJICHUSIMU,

YCTaHOBJICHHBIN y3€] — YCTPONCTBO, COAEpPIKallee MO0 MEHBLIEH Mepe OAHY MOKPBIIIKY U

OJHO KOJIECO, COCTOAIIECC U3 JUCKa U 060}:[21, B YCTAHOBJICHHOM U B HAKAQYaHHOM COCTOSAHUU.

PackpriTiie cyimHOCTH I/1306D6T6HI/I$I

[0008] Hacrosimuee m3o0peTeHne OTHOCUTCS K CHOCOOY OLIEHKH TBEPIOCTHU TPYHTA, IO
KOTOPOMY NE€PENBUIaeTCs TPAHCIOPTHOE CPENCTBO, OCHALIEHHOE MO MEHbIIEH Mepe OAHUM
YCTAHOBJIEHHBIM Y3JIOM C PAaAHAIBbHONH MXECTKOCTBIO Kpymmams. OTOT YCTAHOBIICHHBIH y3el
COIEPKHUT MOKPBIIIKY, UMEIOIIYI0 KOPOHY, 1Be OOKOBHHBI M 1Ba OopTa. Ilokphika ocHaleHa
JATYMKOM, YYBCTBUTEJIBHBIM K OKPYKHOW KPUBHU3HE M PA3MELIEHHBIM BPOBEHb C KOPOHOM.
Criocob o1eHKH TBEPAOCTH IPYHTA BKIFOUAET CIEIYIOIINE STAIIbI:

- OLEHMBAKOT 3HAYEHUE KPUBU3HBI P TMOKPBIIIKH, COOTBETCTBYIOIEE MEPBbIM
CTaLOHAPHBIM YCJIOBUSIM MOKPBIIIKU B KOHTAKTE C TPYHTOM,

- OLEHUBAIOT OTHOCHUTENIBHYK) TBEPAOCTh TIPYHTa IO OTHOLICHHIO K pPaaHabHOU
KECTKOCTHU Kpgmmams YCTAHOBJIEHHOTO y3J1a KakK (DyHKIMIO 3HAU€HHs] KPUBU3HBI DA TOKPBIIIKU B
MEePBbIX CTALIHOHAPHBIX YCIOBUSAX.

[0009] Ilom TepMHHOM «4YYBCTBUTENBHBIM K OKPYKHON KpHMBHU3HE JaTUUK» 37€Ch
NOHMMAETCs, YTO TAaKOW MaTYMK BbITAeT (PU3MYECKW mapaMerp, MNPsIMO WM KOCBEHHO
CBS3AHHBI C KPUBM3HOM MOKPBILIKH, PACIOJIOKEHHOW BPOBEHb C JATYMKOM B OKPY>KHOM
HANPaBJICHUN 3TON MOKPBIIKU. JIaTYMK OCHAIIEH BCEMH KOMIIOHEHTaMH, HEOOXOIUMBIMU IS
TeHEPHPOBAHHUS CUTHAJA, MCIOJIb3YEMOIo KakoH-TMOO BHEIIHEW CHCTEMOH B aHAJOTOBOM WU
IU(pPOBOM BHZE, C MPOCTPAHCTBEHHOW WJIM BPEMEHHOW AMCKpPETH3alMeH, NOCTATOYHOH IJIst
reHepUPOBaHUsl BBIXOAHOIO CUTHAJIA, CXOJHOIO C CUTHAJIOM THIA MPSIMOYTOJbHONW BOJHBL. JTO
CUTHAJ, 3Ha4deHHe abCUUCChl KOTOPOrO TPEACTABJISIeT COOOW mpsMON WM KOCBEHHBIN
AeckpunTop obopoTa Kojeca, a 3HaYSHHE OPAMHATBHI — MPSIMOH HIJIM KOCBEHHBIH IECKPUIITOP
OKPY>KHOHW KPUBHM3HBI, HAOMOJaeMON NaTYMKOM. B KadecTBe Takoro AaT4MKa MOXKET BBICTYIATh
IaTYNK M3ruda pe3UCTHBHOTO THUIIA, YYBCTBHUTEIBHBIN K M3THOY MbE303JEKTPUIECKUN NATUUK,
aKCeIepoOMeTp, TOCTOSIHHAsE COCTAaBJSKOIAs KOTOPOrO IMPOMNOPLMOHANIBHA — PaAUualIbHOMY

YCKOPEHUIO MOKPBIMKY, WK JIOO0H matduk, paboTa KOTOPOrO OCHOBAHA HA MEXaHHYECKOM,
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MAarHUTHOM WJIM ONTHYECKOM HW3MEPEHMM M KOTOPBIA BbINAE€T HENPEPBIBHOE Clararollee,
MPONOPLUHUOHANBHOE OKPY>KHON KPUBU3HE MOKPBILIKH.

[0010] ITon BeIpakeHWEM «OCHAIECHHBIN» MOHUMAETCS, YTO MO MEHbLIEH Mepe 4acThb
JaT4YMKA COEAUHEHA C MOKPBIIIKOH, a MOJ TEPMUHOM «JATYUK» — U3MEPUTENIBHOE YCTPOMNCTBO,
OJTHOBPEMEHHO cojieprKaiee cOOCTBEHHO aKTHBHBIM HATYMK M JOTOJHHUTENBHBIE KOMIIOHEHTBI
JUIsl TEHEPUPOBAHUS CUTHAJA, IPUTOJHOTO JJIsl IPUMEHEHHUS!.

[0011] Tlom TepMHHOM «ONTHYECKUN NATYMK» TOHUMAETCS JIFOOOW W3BECTHBIA U3
NPEAIIECTBYIOIIEr0 YPOBHA TEXHUKU MNPHOOpP [UIA OMNpEneNieHHs] B3OYTHUS MOBEPXHOCTH
MOKPBILIKH MPU MPOXOXKACHUU I[UIOINAANW IISITHA KOHTAaKTa TMOCPEACTBOM ONTHYECKOIO
u3MepeHus. B yacTHOCTH, B OTHOLIEHUH ONTHYECKUX NaTUYUKOB B nokyMeHTe EP 1820670 Al
ONMCAHO TEXHHUYECKOE pEIIeHHe, COrJaCHO KOTOPOMY HCIOJB3YKOT, C OJHOW CTOPOHBI,
KaTMOPOBAaHHBIN PUCYHOK, MOJABEPTaeMblil nehopMalfii MOBEPXHOCTH MOKPBILIKH, HAMPHUMED,
yacTu mATHa KoHTakta. C 1pyroil CTOPOHBI, W3MEPHUTENBHbIH NPUOOpP BKIOYAET B ceds
OCBETUTEJIbHBIE CPEACTBA, COEAUHEHHBbIE C BU3YAJbHBIMU CPEICTBAMH, YCTAHOBJICHHBIMU Ha
oboJie Kojieca YCTaHOBJIGHHOTO y3Jia B OINPENEIEHHOM a3MMYTaJbHOM IOJIOKEHUH. B naHHOM
cilyyae yKa3aHHbIE OCBETHTENbHbIE MU OO030pHBIE CpPEACTBA MOTYT MPEICTABIATH COOOIM,
HaIpUMep, CPENCTBA CTEPEOCKONMUUeCKoro Tumna. biarogaps stomy npubopy ynaercs mojaydarb
oToOpa’keHUE B3OYTUS TOBEPXHOCTH TMOKPBIIIKKA MPH MPOXOXKIACHUH TIISITHA KOHTAKTa
KaTMOpOBaHHBIM pUCYHKOM. KanmOpoBka pHCYHKAa TMO3BOJIIET BBIBECTH HA €r0 OCHOBE
OKPY>KHYIO KPHBH3HY ITOBEPXHOCTH TIOKPBIIIKM B 30HE PACIOJIOKEHUS KaJHOpPOBAaHHOTO
PUCYHKA, HAXOSLIErOCsl, HaIpuMep, B MSITHE KOHTAKTA.

[0012] ITox TepMHMHOM «paauaibHasl >KECTKOCTh YCTAHOBJICHHOTO Y3J1a» TMOHHUMAETCs
JUHAMHMYECKAsl KECTKOCTh YCTAHOBJIEHHOIO Vy3J1a, KOTOpas CO34aeTcss MNP  paguaibHOM
NepeMeIeHNH, OCYIIECTBIIIEMOM B 30HE HApPYKHOW MOBEPXHOCTU KOPOHBI B OOJIACTH YIIPYTHX
nepopmannii TepeMELIeHNH, HCMbITBIBAEMBIX MOKPBIIIKOH B HOMHMHAJIBHBIX YCJIOBHUSX
UCIOJIb30BaHUs. DJTU YCIOBUS 3a/al0T, B YaCTHOCTH, NPUJIOKEHHYIO Harpy3ky M JaBlieHue
HAKauKd. YKa3aHHas AMHAMUYECKas >KECTKOCTh NPEACTaBJsieT COOOH OTHOLICHHE MEXKIY
BEePTHUKAIBHON CUJION, HAOIOaeMOU B LIEHTPE KOJIeca YCTAHOBJICHHOTO y3J1a, M CO3/1aBaeMbIM
BEPTUKAJIBHBIM MEPEMELICHUEM KOPOHBI IMOKPBIIKH B 30HE MSTHA KOHTAaKTa B YaCTOTHOM
auanaszone oT 5 1o 50 I'n, B KOTOPOM YCTAHOBJIEHHBIN y3€Jl AEHCTBYET KaKk OJHOHANPABJICHHAS
NPY)KWHA, YTO COOTBETCTBYET MAMCTAHIIMOHHOMY HM3MEpPEHHI0O COOCTBEHHBIX KOJeOaHHI
YCTaHOBJIEHHOTO Y3J1a.

[0013] baromapst maT4MKy JAHHOTO MCIIOJIb3YEMOIO THIIA YAAeTCsl HAOMI0IaTh KPUBH3HY
MOKPBILIKH, KoTOpas OyzneT GopMUpOBaTHCS B MOMEHT, KOTAA JATYUK PACIIONAraeTcs HEJTMKOM B

30HE TISITHA KOHTaKTa. JTOT JAaTYMK HE PacCYMTaH Ha OOHapyXeHHe KoneOaHWH KPUBH3HBI B
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30HAX, A€ MOKPBIIIKA NEePEeXOAUT U3 COCTOSIHUS THUIA KOHTAKTa C TPYHTOM B COCTOSIHHE THUIA
BHE KOHTakTa c rpyHTOM. OH CTpeMHTCs JMIIb OMNPEAENATb Pe3yJbTHPYIOIIYI0 KPHUBU3HY
MOKPBIIIKH, KOTJa 30HA MOKPBILIKH, PACHOJNIOXKEHHAs BPOBEHb C JATYMKOM, HAXOAUTCS B IATHE
KOHTAaKTa.

[0014] Curnanel naT4vka MOAOOHBI CUTHAJY THIA MPSIMOYTOJBHON BOJIHBI, H3 KOTOPOTO
MOTYT OBITh U3BJIEYEHBI C UCTIOJIB30BAHNEM CIELIUANBbHBIX MATEMATHYECKUX METOAOB 3HAUEHHE,
XapaKTepu3ylollee MJaTo MNPSMOYTOJbHOM BOJIHBL. JTO XapakTepu3ylollee IJIaTo 3HadeHHe
otoOpaskaeT CPEOHIOI KPUBH3HY TNOKPBHIIIKA B MSATHE KOHTakTa. W3omupoBaHHBIE (DPOHTHI
MPsIMOYTOJIBHOM BOJIHBI COOTBETCTBYIOT HU3MEPEHHUIO JATYMKOM KPUBM3HBI MOKPBIIIKA B 30HE
nepexosia Mexxy IByMs HAOOpaMHM CTAIllIOHAPHBIX YCJIOBUH B OTHOLIEHUH MPAHUYHBIX YCIOBUA,
MIPUMEHSAEMBIX K 30HE YCTAHOBJICHHOIO y3J1a, HAXOASIIErocs BPOBEHb C JATYUKOM.

[0015] HMmeercss BO3MOXKHOCTb OLIEHUBAaTh TBEPAOCTb IPYHTa IO OTHOILIEHHIO K
paauanbHON KECTKOCTU YCTAaHOBJIEHHOTO y3Jla C MCIOJIb30BAHUEM 3HAYEHUS KPUBHU3HBI Pa
MOKPBILIKK. JTa CTAHOBUTCS BO3MOKHBIM IO TOM MPUYMHE, YTO YKa3aHHas BEIUYMHA KPUBU3HbI
3aBHCHUT OJHOBPEMEHHO U PAUaIbHOMN KECTKOCTH MOKPBIIIKY, B YACTHOCTH AABJCHUS HAKAYKHU
U TPWIOKEHHOH HArpy3kH, M SKECTKOCTH TpyHTa (TOYBBI). DTa OTHOCHTEJIbHAS TBEPIOCTb
TPyHTa UMEET Pellarollee 3HAYeHUe U1l OLEHKH BO3JEMCTBUSl YCTAHOBJIEHHOIO y3J1a Ha TPYHT,
M0 KOTOPOMY MEPENBUTAETCA YCTAHOBJECHHBIN y3es. biaromapst onpeaeneHuto 3TONH BEIUYUHBI
yIaeTcst Ipyu HEOOXOAMMOCTH ONTUMH3HPOBATH YCJIOBUS PaOOTHI YCTAHOBIEHHOTO Y3JIa, HYTO
MO3BOJISIET, B CBOKO O4Yepenb, YJIYULINTh MOOMJIBHOCTH 3TOrO y3Jla W MUHHUMH3HPOBATH
BO3/IEHCTBUE YCTAHOBJIEHHOTO y3J1a HAa TPYHT.

[0016] B cooTBercTBUU C OAHUM U3 MPEANOYTUTENBHBIX BAPUAHTOB OCYLIECTBJIEHUS,
croco0 OLIEHKH TBEPAOCTH I'PYHTA BKJIFOYAET TAKXKE CIEAYIOLINE STAITbI:

- OUEHMBAKOT 3HAYEHHE KPUBHU3HBI Pp MOKPBIIIKH, COOTBETCTBYIOLIEE BTOPBIM
CTaLMOHAPHBIM YCJIOBUSIM MOKPBIIIKU BHE KOHTAKTa C TPYHTOM,;

- OLEHUBAIOT OTHOCHUTENIBHYK) TBEPAOCTh TIPYHTa IO OTHOLICHHIO K pPaaHabHOU
KECTKOCTH Kpagmams YCTAHOBJIEHHOTO Y3714 KaK (YHKIHMIO 3HAUEHHsS KPUBHU3HBI Do B IMEPBBIX
CTAalMOHAPHBIX YCJIOBUSX M 3HAYEHUs KPUBU3HBI Pp MOKPBIIIKKH BO BTOPBIX CTALIMOHAPHBIX
YCIIOBUSIX.

[0017] B 3aBHCHMOCTH OT TOrO, MPOBOAMUTCS JM H3MEPEHHE TOrAa, KOTrAa AaT4uK,
YyBCTBUTEJBHBIN K KPUBU3HE, HAXOAUTCS B 30HE€ KOHTAKTa C FPYHTOM WM K€ TOrAa, KOrja OH
HaxXOJUTCA BHE 3TOW 30HBI KOHTAKTa, MOJY4arOT ABA PA3HBIX 3HAYEHUs, KOTOPbIE HA3bIBAIOT
«KPUBHU3HOH pPa MOKPBILKA B KOHTAKTE€ C IPYHTOM» WJIM «KPUBM3HOM Pp MOKPBILIKU BHE

KOHTAaKTa C I'PYHTOMY. OTU 3HAYEHUS KPHUBU3HBI B CTAIUMOHAPHBIX YCJIOBUAX COOTBETCTBYHOT
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30HaM IJIaTO NPSIMOYTOJIbHOM BOJIHBI, TEHEPUPYEMOTrO AATYUKOM, UYBCTBUTEIBHBIM K OKPYKHOHN
KPUBU3HE.

[0018] OueBunHO, YTO 3HAYEHUSI KPUBH3HBI 3aBUCAT OT YCJIOBUH pabOTHI MOKPHIIKH. B
YaCTHOCTH, 3TU 3HAYEHUs 3aBUCAT OT JABJEHUS HAKAYKM, MEPEBO3MMOIrO Ipy3a U CKOPOCTH
BpalleHUsl MOKPBILKUA. KpoMe TOro, 3Haue€HHE KPHUBHU3HBI B CTALMOHAPHBIX YCJIOBUSX THIA
KOHTaKTa C TPYHTOM HYYBCTBUTENBHO TAKXKE K JKECTKOCTH rpyHTa. Takmm 0Opa3oM, pasHOCTb
MEXIY IBYMS 3HAYEHHSMHM KpPUBHU3HBI MO3BOJSIET OTCIIEKHUBATH HYXHYKO HH(POPMAIMIO B
OTHOLIEHUH TBEPAOCTH IPYHTA.

[0019] B cooTBeTcTBMU C OJHMM U3 MPENNOYTHTENBHBIX BAPUAHTOB OCYIIECTBJICHUS,
croco0 OLIEHKH TBEPAOCTH IPYHTA BKIIFOYAET CIEAYIOLINE STAIbI:

- YCTAHABJIMBAIOT OTHOCHTENBHYIO KpUBH3HY C KaK OTHOLIEHUE Pa/PB;

- OLEHUBAIOT OTHOCHUTENIBHYK) TBEPAOCTh TIPYHTa IO OTHOLICHHIO K pPaaHabHOU
KECTKOCTH Kpamams YCTAHOBJIEHHOTO Y314 KaK (yHKIIMIO OTHOCUTEIBHON KpuBH3HBI C.

B uacTHOCTH, CBSI3b MEXIy OTHOCUTEIBHONW TBEPAOCTBIO TPyHTA U paguajbHOU

KECTKOCTBIO Kparuams YCTAHOBJIEHHOTO y3J1a MOXKET OBITh OTpesiesieHa Mo cleayoLlei popmyne:

kpa,qnaﬂbl—[ ﬁ*C ’
rae 3 — mnonuHOMHUanbHas (YHKIMS AaBieHHss P Hakayky yCTAaHOBJIEHHOIO y3Jja
cienytomero tuma: P = B * (P)*? Kospduumentsr o, B u P, mpeactaBisor coGoil

k03(ppHULIEeHTBI, 3aBUCALINE OT YCTAHOBIEHHOTO Y3J1a.

[0020] OTHOCHTENBHYIO KPHBH3HY I'PYHTa OLIEHMBAIOT KAaK OTHOLIEHHE OTOOpakKeHUH
3HaUYE€HUN KPUBMU3HBI MEXAY ABYMsl MPAMOYTOJIbHBIMU BOJIHAMH, UCIOJIB3Ysl B 3HAMEHATeNle TO
U3 HUX, KOTOpPOE€ COOTBETCTBYET CTALMOHAPHBIM YCIOBUSAM THUIIA BHE KOHTAaKTa C TIPYHTOM,

COTJIACHO ClIeAyroIel hopmyie:
_Pa
PB

[0021] Dta oTHOcutenbHast kpuBu3Ha cocrasisier or O mo 1. Hynesoe 3nauenue C

C

COOTBETCTBYET 3HAYEHUI0 HYJIEBONW KPHUBU3HBI B 30HE IISITHA KOHTAKTa, YTO PAaBHOCHJIBHO
POBHOMY TPYHTY, YTO SKBUBAJEHTHO BBICOKOH TBEPAOCTH IpyHTa. A eauHH4YHOE 3HaueHue C
COOTBETCTBYET OJMHAKOBOM KpPUBH3HE B Mpefenax M 3a IpefenaMu IsITHA KOHTakTa. JTO
BBIPA)KAETCs] B OTCYTCTBUU IIITHA KOHTAKTA B CMBICIIE YIIOLUIEHHUs MOKPBIIKH. Takum obpazom,
MOKPBILIKA UMEET OJHY H Ty XK€ KPUBU3HY IpH JIFOOOM yriie 000poTa Kojieca, UTO COOTBETCTBYET
MAaKCUMAaJbHOMY 3HAYEHUI0 KPUBHM3HBI B 30HAaX CTALMOHAPHBIX YCJIOBHUMH, COOTBETCTBYIOLIETO
KOHTAaKTy MOKPBILIKHU ¢ TPYHTOM. IIpoMekyTOUHBIE 3HAUEHUSI COOTBETCTBYIOT MPOMEKYTOYHBIM

3HAUCHUAM KPUBU3HBI ITIOKPBIIMIKKU B 30HAX CTAIIUOHAPHBIX YCJ'IOBI/II\/'I THUIIA KOHTAaKTa C TPYHTOM.
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[0022] Cnenyer OTMETHTh, YTO YCJIOBHSI MCIOJb30BAHHUS YCTAHOBJIEHHOTO Y3Ia, Kak,
HampuMep, MEepPeBO3UMBIM TIpy3, JaBjieHUEe HAKauyku WM CKOPOCTb BpallleHWs, JHIIb B
HE3HAYUTENIbHOI CTEeNneHW BIUSAIOT HAa OTHOCUTENbHYIO KpuBM3HY C TMOKpBIIIKH, KOTOpas
ompenensercs, B OCHOBHOM, TBEPIOCTbIO TPYHTA.

[0023] ITox BbIpasKEHHEM «3aBHUCSIIHIE OT YCTAHOBJEHHOTO y3J1a» MOHUMAETCS, YTO cama
MpUPOJia KOMIIOHEHTOB YCTAHOBJIEHHOTO y3J1a, TaKUX, KaK MO MEHbLIEHl Mepe MOKPBILIKA WIN
KOJIECO, CHJIBHO BJIMSIET Ha WX Pa3MEpHbIE M XapaKTePUCTUKU X MaTepuanoB. M HaoOopoT,
YCIIOBUs HCHOJB30BAHUS YCTAHOBJEHHOTO Yy3Ja THUIA J[AaBJIEHUS HaKaukW, MPHIOKEHHON
HArpy3KU WJIM CKOPOCTH BPALIEHHUS, SIBISTIOTCS €1ab0 3aBUCHMBIMH MapaMeTPaMU.

[0024] Ilpu 3TOM OTHOCHUTENbHAasl TBEPAOCTb IPyHTa MO OTHOLIEHUIO K pajgualbHOM
JKECTKOCTH ~ YCTAQHOBJIEHHOTO  y3Jla HEMNOCPEACTBEHHO OIpPEAeNseTCs  HUXKEeCIenyrlen
dopmynol, tne o, Bl u B2 — ko3(pPUIUEHTHI, 3aBUCSINNE OT YCTAHOBJIEHHOIO y3ia, a P —
JlaBJIeHHE HAKayK{ yCTAHOBJIEHHOTO y3Ja.

Kepyur 11+ a*C—(1+a)x*C?|
kpaAHaan - .Bl * P'BZ *C

[0025] Kpome Toro, 3HaHHE paguaibHOM >KECTKOCTH YCTAHOBJICHHOTO y3Jia MO3BOJISIET
omnpenensaTh adCONOTHOE 3HAUYEHUE TBEPAOCTH IPYHTA. DTa BTOPAsi BEJIMUUHA SIBJISIETCS BAXKHOU
arpOHOMUYECKOW WHpopMarued s KBaJU(pUKALUU IMOYBHI TPYyHTA W ONTUMHU3ALUU €6
HCIOJIb30BAHU.

[0026] Korma rpyHT moXoauT Ha ac(aJbTUPOBAHHYIO JOPOTY C BBICOKOW TBEPAOCTHIO,
3HaueHue C OTHOCHUTENbHON KpUBHU3HBI cTpeMutcsi kK 0. BeaencrBue 3Toro TBepaoCTh TPyHTA
npuoOperaer BaKHOE 3HAYEHHE MO CPABHEHHMIO C PaJHAbHOHN JKECTKOCTBIO YCTAHOBJIEHHOTO
y3J1a. AHAJOTUYHO, KOTJa TPYHT UMEET HU3KYIO TBEPIOCTh, 3HAUEHUE OTHOCUTENIbHON KPUBU3HBI
crpemutcs K 1. OTHOCUTENBbHAST TBEPAOCTh TPYHTA MO OTHOIICHUIO K PagUaIbHOMN JKECTKOCTH
YCTaHOBJIEHHOTO y3J1a cTpeMures k 0.

[0027] Kpome 5TOro, e€cim OTHOCHUTEIbHYIO TBEPAOCTb OOHOTO M TOTO K€ TPyHTA
U3MEPSIFOT BYMSI Pa3HbIMHU YCTAHOBJIEHHBIMH Yy3JIaMH, TO 3TO BBIPAXKAETCS] B ABYX BEJIMYMHAX
OTHOCHUTEJIbHOW KPUBU3HBI, KaKJas W3 KOTOPBIX CBsi3aHa C OJHUM M3 3TUX YCTAHOBJIEHHBIX
y310B. Eciu B KauecTBe HU3MEHEHHs YCTAHOBJIEHHOIO y3Jia MPUMEHSIOT NPOCTO H3MEHEHUE
JNABJICHUSI HAKa4yKW OJHOTO M TOTO K€ YCTAHOBJICHHOTO Vy3Jla, TO OTHOLICHUE BEJIUYUH
OUHAMHYECKON JKECTKOCTU Y YCTAHOBJICHHBIX Y3JIOB ¢ HOMepamu | m 2 Oynmer ompenensTbes
HIDKECJIENYIOIUM YPaBHEHHEM, C OJAHOM CTOPOHBI 4epe3 MOAeNb, a C JPyrol — 4yepes

CTaHAAPTHOE U3MECHCHUE KECTKOCTU YCTAHOBJIICHHOTO y3Jia ¢ MIPUMCHCHUEM TaBJICHUA HAKAYKH.
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kéaguanbﬂ _ [(1 taxC—(1+a)* sz) * (.81 * Plﬁz * C1)] <i )y

kSaAHaﬂbH B [(1 +axC,—(1+a)=*C2)« (,31 * Pzﬁz % Cz)] AP,

[0028] Takum oOpazoM, ornpeneeHre XapaKTEPUCTHK KECTKOCTH YCTAHOBJICHHOTO y3Jia
C TpPUMEHEHWEM JaBJICHUs Hakauyku mpu pabdoTe HAa POBHOM TpPyHTE, B COYETAHUH C
U3MEPEHUSIMU Ha PA3HBIX PBIXJIBIX TPYHTAX, TO3BOJISIET MPOU3BOANTH OLIEHKY KoddduimeHTa 3,
MOJEJH.

[0029] Kpome Toro, €ciii OTHOCHUTEIBHYIO TBEPAOCTh ABYX Pa3HBIX TPYHTOB C HOMEpaMHu
I u 2 u3MepsAIOT OJAHMM M TE€M K€ YCTAaHOBJIEHHBIM Y3JIOM, YTO MOAPAa3yMEBAECT HAJIUYUE
OJIMHAKOBOTO NIABJICHHSI HAKAYKU, TO 3TO OyIeT BBIPAXKATHCS B IBYX BEJIUYMHAX OTHOCHTEJIHHOMU
KPUBU3HBI, KaXnas U3 KOTOPBIX CBsi3aHa C OJHUM U3 jAaBjeHud. OTHOLIEHHWE 3HAYEHUU
TBEPAOCTHU I'PYHTOB C HOMepamu | u 2 onpenensercs CAEAYIOLUIUM YPABHEHUEM

Kpaguansn _ [A+axC,— A +a)«C)) (B, « PP+ (,)]
T \[A+axC,— A+ a)*C2)* (B, * PPz % C))]

(A +axC - (A+a)«C) =G,
T \A+a+C-(Q+a)xCH)=C,

[0030] Takum oOpas3oMm, mpocTas KaIHOpOBKAa YCTAHOBJIEHHOTO y3Ja C OJWHAKOBBIM

2
kpaAHaan

JaBIEHUEM HAaKadykW Ha TPYHTaX C HM3BECTHOW TBEPIOCTHIO TMO3BOJSIET HIASHTHHULIMPOBATH
napameTp o MOJENH.

[0031] B cooTBercTBUU C OAHUM U3 MPEANOYTUTENbHBIX BAPUAHTOB OCYLIECTBJIEHUS,
€CJIM TMOKpBIIIKA ONpeAeNsseT NATHO KOHTAKTa, NPU NPUMEHEHUM HOMUHAJBHBIX YCJIOBUHN
UCTIOJIb30BAHUST YCTAHOBJICHHOIO y3Jla, MPHYEM 3Ta MATHO KOHTakTa uMmeer pasmep Ladc B
OCEBOM HAIpPABJEHUU YCTAHOBJIEHHOIO Yy3Ja, TO JaTYUK H3MEPSET CPEAHIOK OKPYKHYIO
KPUBHU3HY MO [unHe, cocTaisiromeit ot 10% no 80 % pasmepa Ladc.

[0032] Tlon BbIpak€HHEM «HOMUHAJIBHBIE YCJIOBHSI MCIOJB30BAHUS MOKPBIMKN 31€Ch
MOHUMAIOTCSI HOPMAaTHBHBIE YCIOBHUS paboThl MOKpBIIKH cornacHo cranaapty ETRTO mns
OTIPENEICHNs] ~ TeOMETPHYECKOW  OOOJIOYKM  TOKPBIIIKH. Homunanbuble  ycnosus
pPacIpoCTPaHAIOTCST HAa MEPEeBO3UMBIM IPy3, HABJICHHE HAKAuKH, a TAKKe Ha pPasMepbl H
XapaKTEPUCTUKHU KOJieCa, Ha KOTOPOM YCTAHOBJIEHA MOKpbIIKa. [l 3a7aHHON KOHKPETHOH
MOKPBIIIKH 3TH YCJIOBHUS 3a4aK0T MATHO KOHTAKTa HA KECTKOM POBHOM I'PYHTE, U B TOM 4HCIIE
MaKCUMaJIbHYIO JuHy Ladc nsaTHa KOHTaKTa.

[0033] Ecam wucnosb3yercs NaTYUK, MO MEHBbIIEH Mepe, JIMHEHHOro Tuma, a He
TOYEYHOTO, TO BBINOJHSAEMOE HMM H3MepeHHe OyleT COOTBETCTBOBATH CpenHEell KpUBU3HE
MOKPBILIKK MO JJIWHE JAarduka. JlaT4uMk Takoro Tuma ropasfgo MEHee 4YyBCTBUTENIEH K
HEOJHOPOAHOCTSM JKECTKOCTH, OOYCIIOBJIIEHHBIM T'PYHTOM, MOKPBIIIKOH WJIM YCTaHOBJIEHHBIM
y3i0M. ITo3TOMy OH BBIZAET CTATHCTHUYECKH OoJjiee HAaOEKHYH HH(POPMALUIO O TBEPAOCTH
IPYHTa B TOMOTE€HU3UPOBAHHON M HemocpencTtBeHHOUW ¢dopme. Kpome Toro, Takoit matuuk

reHepupyer OONbIIMH MUHAMUYECKMH JAMAna3oH TNPH HU3MEPEHUH KPUBU3HBI MEXKIY
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CTAIIMOHAPHBIMU YCJIOBUSIMHU, COOTBETCTBYIOIIMMH CBOOOJHOMY BPAICHHUIO WJIM BPAIICHUIO B
KOHTaKkT€ C TPYHTOM. Takoll IMHAMHUYECKHMN AUANa30H HW3MEPEHUs IMO3BOJISIET OLICHUBAThb
TBEPAOCTb IpyHTA ¢ OoJbIneit TouHOCThIO. Kak mpaBuiio, yem OoJble pasMephl aT4HKa, TEM
Jydllle AWHAMHYECKUN JUAna3OH U3MEPEHUs W BbIIIE TOYHOCTh T'OMOT€HU3UPOBAHHOTO
3HAYCHMs] TBEPAOCTU IpyHTa. be3yclOBHO, A MOJdy4YeHUs] UCIYCKaeMOTO AATYMKOM CHUTHAJA,
KOTOPBI MOHO ObUTO OBl HCMOJIB30BaTh B paMKax MpenjiaraeMoro criocoba, HeoOXoaumo,
yTOOBI JIMHA JaT4Wka ObUIa MEHbBINE JUIMHBI TISITHA KOHTAKTa B YCJOBHUSIX H3MEpPEHUs
XapaKTEPUCTUK TPYHTA.

[0034] B cooTBeTCTBHMU C OJHUM U3 MPENNOYTHTENbHBIX BAPHUAHTOB OCYIIECTBIICHMUS,
€CJIM TIOKPBIIIKA OTPeNeNsieT MSITHO KOHTAKTa, NMPUYEeM IATHO KOHTakTa uMmeer pasmep ladc B
MOMEPEYHOM HAMpPaBJCHUN YCTAHOBJEHHOIO Yy3Ja, JATUYUK H3MEPSET CPENHIOK OKPYKHYIO
KPUBH3HY 1O MIHUPHUHE, cocTasiistoei ot 10% o 80 % pasmepa ladc.

[0035] Econ ucnosb3yeTcss OAaTYUK MO MEHBIIEH Mepe MOBEPXHOCTHOTO THMA, a He
JUHEWHOro, OyAb TO OJWHOYHBIN NATYMK WIH K€ KOMOWHALUS IaTYUKOB, PACIOJIONKEHHBIX
MOMEPEYHO, BBIMIOJHAEMOE UM HU3MEPEHHE COOTBETCTBYET CpPEeAHEH KPHUBU3HE MOKPBILIKHU IO
IJIMHE M IIHPUHE 3TOro narduka. JlaTdyuk Takoro Tuma ropasfo MEHee YyBCTBUTEJIEH K
HEOJTHOPOJHOCTSIM 3K€CTKOCTH, OOYCJIOBJICHHBIM TPYHTOM, MOKPBIIIKOW WM yCTaHOBJIECHHBIM
y3iaoM. [To3ToMy OH BbIHAeT CTaTHCTUYECKH OOJiee JOCTOBEPHYIO WH(POPMALHIO O TBEPIOCTH
IPYHTa B TOMOTE€HU3UPOBAHHON W HEMOCPENCTBEHHOU (opme. besycnoBHO, st MogydeHus
UCIYCKaeMOT0 NTaTYMKOM CHTHAJIa, KOTOPBIH MOKHO OBLIO ObI HCTIOIB30BATh B paMKax crocooda,
HeoOX0oauMOo, 4TOOBI MIMPUHA JaT4WKa OblIa MEHbINE IMUPHUHBI MATHA KOHTAKTA B YCIIOBHSIX
HU3MEPEHHUs XapaKTEPUCTHUK IPYHTA.

[0036] IIpennouTHTenbHO, YTOOBI AATYMK M3MEPSUT CPENHIO KPHBHU3HY 30HBI KOPOHBI
MOKPBIIIKK B KOHTAKTE C TPYHTOM, KOTOpas SIBJISIETCS TOMOT€HHOW B OTHOLICHUHU PaJHAIbHOMN
JKECTKOCTH.

[0037] dnst obecnievenus kadecTBa uHGOpMAIK 00 U3MEPEHUH, 1IEIeCO00Pa3HO, YTOOBI
JaTdyuK OBUT TIOMEIEH BPOBEHb ¢ TOMOTEHHOH 30HOH KOPOHBI MOKPBIIKH. OIHAKO KOPOHA
MOKPBIIKHU SIBJISETCS CI0KHON 30HOH, €CJM y4eCTb, YTO OHA JAOJIKHBI BBINOJIHATH pa3HbIE
¢bysknuu. Tak, B 4aCTHOCTH, Ui YJYYIIEHUS KOHTAKTa MEXIy PE3MHONW U T'PYHTOM KOpPOHA
NOJKHA BKJIFOYAaTh B CeOs MPOTEKTOP, KOTOPBIH CJIYKHT 3JEMEHTOM, BCTYMAOUIUM B
HETMOCPEACTBEHHBIN KOHTAKT ¢ TpyHTOM. [IpoTekTop 3a4acTyro 00pa3oBaH NMPOAOIbHBIMU H/HIIH
MOTIEPEYHBIMU  YTAYONeHUssMH U pelibe(HBIMU PUCYHKAMH, KOTOPBIE JIOKAJTBHO HW3MEHSIOT
pamuajbHYI KECTKOCTb TOKPBIMKH. COOTBETCTBEHHO, HEOOXOIUMO pa3MelaTh NaTYHK
BPOBEHb C 30HOH, TOMOI€HHOW B OTHOLIEHUU KECTKOCTH, & KOHKpPETHee, paauaibHON

JKECTKOCTH.
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[0038] IIpennouTHTenbHO, YTOOBI AATYHK M3MEPSUT CPENHIO KPHBHU3HY 30HBI KOPOHBI
BPOBEHb C JIEMEHTOM PUCYHKA MIPOTEKTOPA MOKPBILIKH.

[0039] Amnamornuno, s olecriedeHus KadecTBa HHGpoOpManuu 00 W3MEpPEHHH,
NPEANOYTUTENBHO, YTOOB! AaTYMK ObUI MOMEIEH BPOBEHb C 3JIEMEHTOM PUCYHKA MPOTEKTOPA.
bnaromapst stomy ofecrnieunBaeTcss TOMOTE€HHOCTb pAaHabHOW »KECTKOCTH IOKPBIIKH, a
CJIEZIOBATENIbHO, M YCTAaHOBJEHHOTO Yy3ia. Kpome TOro, pHCYHOK TpPEnCTaBise€T COOOM
penbeHBI 3JMEMEHT MPOTEKTOpPa, KOTOPBIH HAXOAMUTCS B HETMOCPEICTBEHHOM KOHTAaKTE C
rpyHTOM. OcCTajbHBIE 3JEMEHTBhl MPOTEKTOPA, KaK, HAMpPUMEp, YIIyONeHHUs, XOTS OHH TOXKE
B3aMMOJIEICTBYIOT C IPYHTOM, MOJBEPraroTCs TakKe BO3JEHCTBUIO APYTUX YacTe MpOTEKTOpa,
TAKUX Kak penbedHble 3yeMeHThl. ClenoBaTenbHO, Pe3yJbTaT M3MEPEHHs], MOJIy4aeMblid IMpH
YCTAaHOBKE JaTYMKa BPOBEHb C DJJEMEHTOM pUCYHKAa THPOTEKTOpa, obnamaer Ooublien
OWHAMUKOH, Onaromaps 4eMy TOBBIIAETCS TOYHOCTh  OIpPEHENIeHHs] HUMMAaHEHTHBIX
XapaKTepUCTHK I'PYHTA.

[0040] B cooTBercTBUU C OAHUM M3 MPEANOYTUTENBHBIX BAPUAHTOB OCYLIECTBJICHUS,
OLIEHKa 3HAYeHUH KpUBU3HbBI, COOTBETCTBYIOLIUX MEPBLIM U BTOPbIM CTALMIOHAPHBIM YCIOBUSIM B
OTHOLIEHUH IPaHUYHbIX YCIOBUHN MOKPBIIIKH, BKIIOYAET CIEAYIOLIUE STAIbL:

- TOJIy4arOT pPEerucTpUpyeMblli CHUrHall YYBCTBUTENBHOTO K KpHUBM3HE JaT4HKa,
cooTBeTcTBYOImMUM N 000pOoTaM KoJieca YCTaHOBJIEHHOTO y3i1a, rae N — mejoe yucyio Oosbiie 1;

- OMNpPENENSAT B PErucTpupyemMoM curHajie 2N JIOKaJbHbIX MakCUMyMOB YN M HX
COOTBETCTBYIOIHE abCIHCCHI X)N;

- st JI000TO |, TAE j — LeJIoe YUCIOo, cTporo OoJbine 1, u ctporo Merbmee 2N:

ecint (Xj — Xj1) < (Xj1 = Xj),

* W30JIMPYIOT NEPBBIM CUTHAJ B 3apErHCTPUPOBAHHOM CHUTHAJlE MEXIy LEHTPajJbHbIM
maxcumyMoM (X, Y;) u mpeabirymumM MakcuMyMoM (Xi.1, Y j1);

* OIpEeAessIIOT 3HA4YeHHEe KPHUBU3HBI B CTALMOHAPHBIX YCJIOBUSX, OOO3HAYEHHOH pj, B
NEPBOM CUTHAJIE,

* WU30JUPYIOT BTOPOM CHUTHANl B 3apErUCTPUPOBAHHOM CHUTHAJE MEXKIY LIEHTPalibHbIM
makcuMyMoM (X, Y;) u cnenyromum MakCUMyMoM (Xj+1, Y j+1);

* OTpEeNeNsAIOT 3HaUeHNe KPUBU3HBI B CTALHOHAPHBIX YCIOBUSX, 0003HAUEHHOM! Pj+1, B TIO
MEHBIIEH Mepe OTHOM BTOPOM CHUTHAJIE,

nHaue

* W30JIUPYIOT MEpBbIi CHUTHAJ B PErUCTPUPYEMOM CHUTHAje MEXAY LEeHTPalbHbIM
makcuMyMoM (X, Y;) u cnenyromum MakCUMyMoM (Xj+1, Y j+1);

* OTIpeNessFoT 3HAUeHHe KPUBU3HBI B CTALIMOHAPHBIX YCIOBUAX, OO03HAUEHHOH pj, B IO

MeHbII et MEpPE OAHOM MIEPBOM CUTHAJIEC,
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* M30JIUPYIOT BTOPOM CHUIHajl B pPETUCTPUPYEMOM CHUTHAJE MeEXAy LEeHTPalbHbIM
makcuMyMoM (X, Y;) u mpeabirymumM MakcuMyMoM (Xi.i, Y j1); 1

* OTIPENeNAIOT 3HaUeHNe KPUBHU3HBI B CTALIMOHAPHBIX YCIOBUSIX, 0003HAYAEMOM Pj+1, B TIO
MeHbIIe Mepe OJTHOM BTOPOM CUTHAJIE; U

- YCTaHaBJIMBAIOT KPUBU3HY PA MOKPBILIKY B YCJIOBUAX KOHTAKTA C TPYHTOM Kak CpefiHee
U3 MO MEHbLIEH Mepe OAHOIO 3HaYeHHs] KPUBU3HBI Pj, & KPUBU3HY P MOKPBIIIKY B YCIOBUSIX BHE
KOHTaKTa C TPYHTOM - KaK CpeJHee U3 10 MEHbLIEH Mepe OJHOrO 3HAYEHUS Pj+] KPUBU3HBL

[0041] Dtor cnoco® OLEHKHM 3HAYEHWH KPUBHM3HBI YCTAaHOBJIEHHOTO Vy3Ja B
CTALlMOHAPHBIX YCIOBUSAX B OTHOIIEHUM I'PAHUYHBIX YCJIOBHMM, MPUMEHSEMBbIX JJIsl MOKPBILIKH,
OCHOBaH Ha TIeHepalu{ CHUrHala, HCIyCKAeMOI0 AAaTYMKOM THIA BBIJAIOLIEr0 MHOXKECTBO
HUMIYJIbCOB MPSIMOYTOJIbHBIX BOJH 32 00OPOT KoJieca.

[0042] U3onupyroT nepBbli CUTHAJ, MCIyCKaeMbli NaTYMKOM, KOTOPbIH COOTBETCTBYET
HEKOTOPOMY KOHeYHOMy KojmuectBy N oOoporoB kojeca. OOHapyXKeHHE BpalleHUs
YCTaHOBJIEHHOTO  y3J1a  OCYIIECTBJSETCS C  IOMOLIBIO  JaT4MKa, M3BECTHOIO U3
MPELIECTBYIOLIErO YPOBHS TEXHUKU U BCTPOEHHOTO BHYTPb MOKPBIIIKH, YCTAHOBJIEHHOIO y3/1a
WIA TPAHCTIIOPTHOTO CPEACTBA U MOXKET UMETh (OpMy, HApUMEp, HHKPEMEHTAIbHOTO 1aTYNKa
WM SHKOZEpa.

[0043] B yka3aHHOM UCIyCKa€MOM CHTHAJIe JOCTAaTOYHO ONPENEIUTh 3HAYCHHUE
KPUBU3HBI, COOTBETCTBYIOIEE CTAL[MOHAPHBIM YCIOBHSIX, HCIOJB3Yys CIeLHabHble CPEACTB
00paboTKu CUTHAJA JJIsl TIOJYYEeHHUS MTOJIe3HOM MH(POPMALINY U3 CUTHAJIA.

[0044] DTOT curHan npeABapUTEIbHO H3O0JUPYIOT HA 3JIEMEHTapHble CHUTHANbI THUIA
MPOCTOM MPSIMOYTOJIbHON BOJIHBI AJIsL YIIPOLEHUs OINpeNeeHNs 3HaUeHUs] KPUBU3HBI B KaXKA0M
HaOope CTalMOHAPHBIX yCIOBUH. Pa3bueHue ocyInecTBiseTcs MyTeM HM30JHPOBAHMS CHUTHAJA
MeXAy J[ABYMs JIOKaJbHBIMM MakCUMyMaMu curHana. Kaxaplii JOKaJdbHBIH MaKCUMyM
COOTBETCTBYET 30HE MEPexo/a OT NepBOTro HadOpa CTALIMOHAPHBIX YCIOBUI KO BTOPOMY HabOpY
CTaLOHAPHBIX YCIOBUM.

[0045] 3arem mpocTOll KOJNMYECTBEHHbINH aHANIU3 WHTEPBaJl OPAMHAT CUTHAJOB MEXKAY
JIOKAJIbHBIMH MaKCUMyMaMH OO€eCIIeYHBAaeT BO3MOKHOCTb HEMOCPEACTBEHHON HMACHTU(UKALIIH
CTALIMOHAPHBIX YCIOBUN THUIA KOHTAKTa C TPYHTOM OTHOCHUTEJIbHO CTALMOHAPHBIX YCIOBUM THUIA
cBOOOIHOrO BpalleHus. B wacTHOCTH, BCIENCTBHE KPYroBOH reoMeTpuueckod (popmel
YCTaHOBJIEHHOTO y3Jla YIJIOBON CEKTOp MsTHAa KOHTAKTa MOKPBILIIKH HEMPEMEHHO YXKe, 4eM
YTJIOBOM CEKTOP MOKPBILIKK BHE 30HbI IISITHA KOHTAKTA.

[0046] Haxonen, ompenensitoT cpenHee W3 3HAUEHHH KPHUBH3HBI HAa KaXAbI HaOop
CTAllMOHAPHBIX I'PAHUYHBIX YCJIOBUM, MPUMEHSEMBbIH K YCTAHOBJIEHHOMY Yy3Jy. DTO NO3BOJISET

npuaaTe CTAaTUCTUYCCKYHO YCTOI\/'ILII/IBOCTI:; 3HAYCHUIKO KPHUBU3HBI JJIA  KaXIOTO Ha6opa
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CTaLlMOHAPHBIX YCJIOBUH. JTa omepamuss uMmeerT OoJjiee BaKHOE 3HAYEHHE B CTALIMOHAPHBIX
YCJIOBHSIX THIA KOHTAKTa C IPYHTOM, KOIZla HEOIHOPOIHOCTH, OOYCIIOBJIEHHBIC, B OCHOBHOM,
TPYHTOM, HO TAK)X€ U YCTAHOBJIEHHBIM Y3JIOM, MOIYT, €CTECTBEHHO, IPUBECTH K AUCIEPCUU B
OLIEHKaX KPUBU3HBI.

[0047] [IlpegmouTtutenbHO, 4YTOOBI  TMOJIy4€HHUE  PETUCTPUPYEMOIrO  CHTrHaja
YyBCTBUTEJIBPHOIO K KPUBHU3HE JaT4MKa, COOTBeTCTByromero N oOoporam  KoJjeca
YCTaHOBJIEHHOTO Y3J1a, BKJIKOYAJIO CAEAYIOLNE STAIbL

- PErucTpUpPYyIOT CHUTHaJ, WCIyCKAEMBbI UYBCTBUTENBbHbIM K KPHUBH3HE IaTUHUKOM,
COOTBETCTBYIOLIUI OTHOMY 00OPOTY KOJIeca YCTAHOBJIEHHOTO Y3714,

- MPOU3BOJAT MEPUOAU3ALMIO CUTHAJA, UCIycKaeMoro 3a N mepuonos, rae N — nenoe
yrcio Oombie 1.

[0048] Utobbl HaumydmuM 0O0pa3oM UCTOIB30BaTh MPOCTPAHCTBO MAMSITH, CBSI3AHHOE C
IAaTYNKOM, LEeNecooOpa3HO M3BJIEKATh CUTHAJbI W3 JaTyhKa 3a OXWH O0OpoT KoJseca,
COOTBETCTBYIOIIIMHI, HAaIpuUMep, BPEMEHHOMY HHTEpBally nenapTa 1, 3aBUCAIIEMY OT CKOPOCTHU
BpalleHUsl YCTAaHOBJEHHOro y3ja. llocne 3TOro mnonydarT pEerucTpupyeMblil CUTHAJM,
cooTBercTBYOmuil N 000poTaM Kosieca MOCPENCTBOM MEPUOAM3ALMH CHTHANA, UCIYCKAaeMOTo
JaTYUKOM 33 OMH 000POT KoJieca.

[0049] DtoT cnocod 0COOEHHO MOAXOAMT JJIS B3SITHS 3aMEPOB IPYHTA, XapaKTEPUCTHKU
KOTOpOro ObuTH yke u3MepeHbl. Kpome Toro, ecinu NnpeskHHe XapaKTEePUCTHKH TPYHTa KaKOTo-
100 y4acTKa MPOJEMOHCTPUPOBAIIH OTIPENEICHHYIO IPOCTPAHCTBEHHYIO TOMOT€HHOCTD TPYHTA,
TO AJI1 BPEMEHHOTO OTCJIEKUBAHUS y4aCTKa IPYHTA JOCTATOYHO TOUEYHOTO U3MEPEHHSI.

[0050] B cooTBercTBUU C APYTrMM HacCTHBIM BapUAHTOM OCYLIECTBJIEHMs], €CJIM AaTUUK
BblIa€T KOCBEHHBI MapaMeTp Ul OKPY)KHONW KpPMBM3HBI TMOKPBIIKH, BKJIIOYAIOLINUN
NIepEMEHHBII MapaMeTp, CrIocod BKIIOUAET B ceOsl AOTIOHUTEIbHBIN STl

- KOPPEKTHPYIOT KOCBEHHBI @apaMeTp Ha OCHOBE pPErHCTPUPYEMOrO CHUrHajlda ¢
HCIIOJIb30BAHUEM MEPEMEHHOIO MapaMeTpa.

[0051] B cnywae, korma BbIXOAHAsT BEJIWYMHA JaTYMKA I[IOJBEPXKEHA BJIUSHUIO
[apaMeTPOB, KOTOPbIE M3MEHSIOTCS NpU 000poTe Kojeca U ¢ TEYEHHEM BPEMEHHU B MOMEHT
MIPOBEACHUS] U3MEPEHUs, HAIIPUMED, TaKUX, KaK YIJOBas CKOPOCTb YCTAHOBJIEHHOIO y3ja WU
TEMIEPaTypa, TO STH U3MEHEHHsI JOJDKHBI ObITh YUTEHbI. AHAJOTUYHBIM 00pa30M, €CJIM CHTHAJ
JaTYNKa HE SIBJIAETCS JIMHEHHBIM INPH MPHJIOXKEHHOH Harpyske, TO HEOOXOIUMO MPHUHATH B
pacyer KpHBYIO KaJIHOPOBKHU naTduka. TakuMm oOpasoM, UMeeTcss BO3SMOKHOCTb KOPPEKTHPOBKH
CHUTHAJIa, PETUCTPUPYEMOTO TaTYNKOM, HaIIPUMED, PaTuaibHOTO YCKOPEHUs B ciydae paboThl C
AKCEJIePOMETPOM, KOTOPBIM 3aBUCUT OJHOBPEMEHHO OT KPUBU3HBI U CKOPOCTH NEPEMELLECHUs

YCTAHOBJIGHHOTO Y3714, MOCPENCTBOM BKIOUEHHS 3(P(PEeKTOB M3MEHEHMs 3THX MapaMeTpoB B
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peructpupyemblii curnain. Ilpexxae Bcero, cienyer OLIGHUTb, OJNHOBPEMEHHO C CHUTHAJIOM,
PEruCTPUPYEMBIM UyBCTBUTENIBHBIM K OKPYKHON KPHUBU3HE NATYMKOM, PE3YJbTAThl U3MEPEHUN
NEPEMEHHBIX IapPaMETPOB, €CIU NOTPeOyeTcss - C TMOMOINBI KAaKUX-JUOO IOMOJHUTEIbHBIX
cpencts. B kauecTBe TakuxX JOMOJHUTENBHBIX CPEACTB MOXKHO MCIHOJIB30BaThb  Kak
U3MEpUTENbHbIE TPUOOPBL, TaK W YCTPOMCTBA sl CHHXPOHU3ALMH BCEX M3MEPHUTEIbHBIX
CUTHAJIOB.

[0052] 3arem cneayeTr, TMOJb3YSACh OTUMH JOMOJHUTEIbHBIMU H3MEPEHUSIMH,
MHTErPUPOBATh U3MEHEHHs YKa3aHHBIX NIAPAMETPOB B BBIXOAHYIO BEJIMYUHY YYBCTBUTEIBHOIO K
KpUBH3HE NaTunka. biaromaps 3ToMy HOBBIN CHrHaJ OyI€T OUHINEH OT Mapa3sUTHBIX KOJeOaHH.
B pesynbrare noay4aroT JaTYUK, H3MEPSIIOIUNA HEMOCPEICTBEHHO OKPYKHYIO KpUBHU3HY. Popma
HOBBIX CHUTHAJIOB THITMYHA JJISI OKUAaeMON (POPMBI — CUTHAJIA C MHOKECTBOM IMPSIMOYTOJIbHBIX
BOJIH. 3aTeM MpuMeHHMa Ta ke 00paboTka CUrHaja, KOTOPYK MPOBOAST B paMKax 0OImero
crniocoda.

[0053] B coorBercTBMM ¢ OAHMM U3 0CO00 MPEANOYTHTENLHBIX BapHAHTOB
OCYILECTBJIEHUs,, KPUBU3HY pj MOKPBHIIIKH B YCJIOBHUAX KOHTAKTa C I'PYHTOM OLEHHMBAKOT IO
CUTHAJy, YPE€3aHHOMY U3 IIE€PBOrO CUrHaja.

[0054] bnaronapst yClIOBUIO, YUUTHIBAIOLEMY AJUHY HHTEPBAJIOB, YIA€TCsl U30JHUPOBAThH
B PErHCTPUPYEMOM CHUTHAje MPSMOYTOJbHYIO BOJIHY, COOTBETCTBYHOIIYHK) CTalMOHAPHBIM
YCJIOBUSIM KOHTakTa ¢ rpyHTOM. Crenyroliee ASHCTBUE C MPSIMOYTOJbHON BOJIHOM, MMEHOLIEH
NEePBbII U BTOPOH H30JIMpOBaHHBIE (PPOHTHI, XaPaAKTEPH3YIOIINE MEePEXO JaTYHKa U3 IEePBOrO
HaOopa CTaIlIOHAPHBIX YCIOBUH BHE KOHTAKTa C TPYHTOM B HaOOp CTAIlIOHAPHBIX YCIOBUH B
KOHTAaKT€ C TPYHTOM, a 3aTéM KO BTOPOMY IMEepexoay B OOPAaTHOM HAIPABIEHHH MEXKIY
HaOOpaMH CTAlMOHAPHBIX YCJIOBHUH, COCTOMT B €0 HAMEPEHHOM CYXXEHHH 0 YacTH CHTHaJa,
KOTOpasi XapakTepu3yeT YCJIOBHE, MOAJIeKallee aHaiu3y. OTO OOYCIOBJIEHO TEM, 4YTO
B3aUMOJIEHCTBHSI MEXIY YCTAHOBJIEHHBIM Y3JIOM M I'PYHTOM CIOCOOHBI M3MEHSThH JIOKAJIBHYIO
JKECTKOCTh T'PYHTA, YTO COOTBETCTBYET omepanuu €€ yriaoTHeHus. OToOpakeHne yIIOTHEHHs
IPYHTa MOXHO YBMJIETh IO 3HAUYEHHUIO IJIATO NMPSIMOYTOJbHON BOJHBI MepBoro curHana. OHo
U3MEHSETCS M0 Mepe MPOXOXKACHUS AaTYMKOM IISITHA KOHTAakTa. B 3aBUCHMOCTH OT TpeOyemoit
UH(POPMALIUN, MOXKET OKa3aThCs LENeCO0OPa3HbIM OTPAHUYUTh H3MEPEHHS TOJIKO HEKOTOPBIMH
30HAMU ISITHA KOHTAKTA.

[0055] B coOTBETCTBMU C OJHUM M3 YACTHBIX BAPUAHTOB OCYIIECTBJIEHUS CHUTHAJ,
yYPE3aHHBIN U3 IEPBOr0 CUrHAJA, ONPEAEISAIOT KaK MepBasi NOJIOBUHA 3TOTO NEPBOr0 CUTHAJA.

[0056] IlepBas yacTh NSATHA KOHTAKTA MMOKPBILIKKA HAXOAUTCS HAIIPOTUB I'PYHTA, KOTOPBIN
IpeTepnes JUllb HE3HAYUTEIbHOE BO3JEHCTBHE YCTAHOBJIEHHOro ys3na. Ilo »Toil mpuunHe

I/II[eHTI/I(bI/ILII/IpOBaHHOG 3HAQUCHUEC KPUBU3HBI TIOKPBIIIKNU TMO3BOJACT BbINMOJIHATE OLCHKY
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OTHOCHTEJIbHOW TBEPAOCTH TPYHTA, KOTOpas MPEIACTABISET COOOW 3JeMeHT HH(OpMAaLHH,
CBOWMCTBEHHBIH T'PYHTY, HE NMPETEPNEBIIEMY BIUSAHUSA MPOXOXKAEHUS M0 HEMY YCTAHOBJIEHHOIO
y3Ja. Ypesas NepBblii CUTHAJ, COOTBETCTBYIOLIUI MPOXOXKACHHUIO AATUUKA MO MATHY KOHTAKTA,
70 TIEPBOH MOJIOBHHBI 3TOTO IEPBOTO CHTHANA, yHaeTcss CPOKyCHpOBaTh aHAJIU3 HA 3TOU
MMMAaHEHTHOH BEJINYMHE TaK HA3bIBAEMOTO HEOOKATAHHOTO TPYHTA.

[0057] B cootBercTBMM C APYrUM 4YacTHBIM BapUaHTOM OCYIIECTBJIEHMs] CHUTHa,
YPE3aHHBIN U3 IEPBOr0 CUrHaja, ONPEAEIAIOT KaK BTOpas MOJOBUHA EPBOrO CUTHAJA.

[0058] Bropas uacTh msATHA KOHTAKTAa TMOKPBILIKH HAXOAUTCS HAMPOTUB TaK
Ha3bIBAEMOTO0 OOKAaTaHHOTO TPYHTA, KOTOpas IMpeTepriena BO3AeHCTBHE MOKPBIUKH. [loaTomy
UICHTU(QUIMPOBAHHOE 3HAYEHHE KPUBU3HBI MOKPBIIKUA [O3BOJIIET BBIMOJHITH OLEHKY
OTHOCHTEJIbHOHN TBEPAOCTH OOKATAHHOTO IPYHTA, MO KOTOPOMY IPOLIEN YCTAHOBJICHHBIH Y3el.
JTOoT 3NeMeHT WH(POPMALMM TPEACTABISIET OINPENeNIeHHBbIH HMHTEpeC, TOCKOJIbKY OH
COOTBETCTBYET COCTOSIHUIO TPYHTA MOCJIE TPOXOKACHUsl YCTAaHOBJIEHHOTO y3sa. CliefnoBaTesbHo,
5Ta XAapaKTEePUCTHUKA TIPYHTA SBJAETCS pe3yJbTaTOM [EHCTBHsS YCTAHOBJEHHOTO Y3Ja H
TPAHCIIOPTHOTO CPEACTBA.

[0059] B coorBercTBMHM € OJHMM H3 OCO0O MPEANMOYTHTENHPHBIX BapHUAHTOB
OCYILIECTBIIEHHSI, OTIpeeNIeHIe 3HAaUeHUI KPUBHU3HBI B CTALHOHAPHBIX YCIOBUAX, 0003HAYaeMOM
Pj, BKJIFOUAET B ce0sl CIeAYIOINI TaIl:

- BBIIOJHAIOT  CUMMETPUPOBAHME  YPE3aHHOIO  CHIHaja 1O  HMHTEpBay,
COOTBETCTBYIOLIEMY YypPE3aHHOMY CHTHaJy, JJs TOJYYeHHUs HOBOrO CHrHaia B Qopme
MPsIMOYT'OJIBHON BOJIHBL

[0060] YromsiHyTHhIN criocod o0ecrieurnBaeT BO3MOKHOCTb TeHEPUPOBAHUS CHTHAJIA THITA
NPSMOYTOJBHON BOJHBL TakuM 00pa3oM, CTAHOBUTCS BO3MOXKHBIM HCIIOJIB30BAHHE TEX JKE
crocoOOB OTpenesIeHNs] 3HAaUeHUI KPUBU3HBI, UYTO U NMPHMEHSEMBIX B CIy4dasX, KOTAa aHAJIU3

COCPECAOTOUECH Ha MOJTHOM MPOXOKACHUN JaTYUKOM YE€PE3 IMATHO KOHTAKTA.

Kparkoe onucanue ueprexkeit

[0061] CymHocTh u300peTeHust Oojiee TOHATHA W3 HWXKECIEAVIONIero OIMHCAHWS,
NPUBCACHHOIO MCKIIFOUUTEIIBHO B KAa4€CTBE TIpPUMEPA CO CCbUIKAMU Ha MPUIIOXKCHHBIC
WUIKOCTpalu, A€ OJWHAKOBBIC YaCTU 0603Ha‘{eHbI OJHUMHU KW TEMH XK€ L[I/I(prBbIMI/I
IIO3ULIUAMU U TOC:

¢ur.1 npencraeyiser coOoil ONOK-CXeMy, WUTIOCTPUPYIOMIYIO 3Tambl CHOCO0a OLEHKHU

TBEPAOCTH I'PYHTA COTJIACHO HACTOALIEMY H300PETEHUIO,
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(ur. 2 WUTIOCTPUPYET CUTHAJIBI, PETUCTPUPYEMbIE IBYMsI JATYUKAMH, YYBCTBUTEIbHBIMU
K OKPY)KHOH KpPHBH3HE, KOTOpbIE MOMEIIEHBI OO BPOBEHb C PUCYHKOM MPOTEKTOpA COrJIACHO
n300peTeHuro, MO0 B MPOCTPAHCTBE MEXKY ABYMSI PUCYHKAMU MIPOTEKTOPA,;

¢ur3a w 3b wumocTpupyroT  3Tanmbl  OOpabOTKM  CHUTHAJNA,  BBLAAOLIETO

HEMOCPEACTBEHHYIO BEJIUYNHY OKPY>KHOU KPUBU3HBIL.

OcyliecTBiaeHUE U300peTeHust

[0062] Ha ¢ur. 1 mpuBeneHa OJOK-CXeMa Pa3IUYHBIX OOS3aTENBbHBIX M OIMIHOHAIBHBIX
3TanoB crnocoda OLEeHKH TBepAOCTH TpyHTa. Hawamom siensiercst curHan 102, ucmyckaembiid
JATYUKOM, YyBCTBUTENIBbHBIM K OKPY>KHON KpuBu3HE. [IpocTpaHCTBEHHas AUCKpETH3aLMsl 3TOrO
CHUTHaJIa JTOJDKHA OBITh JOCTATOYHOM Uil HAAJIEKALIEro OMHMCAHUS €ro MPOXOXKACHHUS depes
ISTHO KOHTakTa. IIpy 3TOM HEOOXOIUM HEKOTOPBIH MUHUMYM M3 IIECTH TOYEK U3MEPEHHs Ha
ISTHE KOHTakTa. PaccmarpuBaeMblii CHTHaJ MOJKET TIPEACTABIATH COOOM  pe3ysbTar
HETIOCPEIACTBEHHOIO HW3MEPEHHUs] OKPY)KHOH KPHUBU3HBI C TIOMOLIBIO JaT4YWKa H3rHOa WM
KOCBEHHOIO  HM3MEpPEHHMsT C  MOMOLIBI),  HAaNpUMep, OAHOOCHOTO  AKCEJIepoMeTpa,
pacnoyararIerocsi B PaJAHAJbHOM HANpPABICHUU OTHOCHUTENBHO TMOKPBIIKH, WIH XKe
MbE302JIEKTPUYECKOrO  AAaTYMKA, OCHOBHOE HANpPAaBJICHUE KOTOPOrO paCIHOJIOKEHO Ha
OKPY>KHOCTU OTHOCHUTEJIBHO MOKPBILIKH.

[0063] DTOT curHan MoxeT ObITh NOTOJHEeH npyrumu curHaitamu, 101 u 103, xoTopsie
MOTYT OBITh MOJIE3HBIMU JIJIsl UCTIONIb30BaHus curHana 102 xpususHbl. KoHKpeTHee, B ciyuae,
korza curHai 101 kpuBHU3HBI UCTIBITEIBAET BJIMSHUE CO CTOPOHBI NTEPEMEHHBIX MapaMeTpoB, AJs
KOPPEKTUPOBKH 3TOro cur"ana 102 KpUBU3HBI ClENyeT PErMCTPUPOBATH TAKKE H3MEHEHUE
YKa3aHHBIX MMEePEeMEeHHbIX mapameTpoB. Kpome Toro, HeoOXoaumo Takke Hajguuue curaaiga 103
THTA KOAUPYIOIIEro CHUTHAJa WM CHTHAJA KOJIWYECTBA UMIYJIbCOB 32 000POT IUIS BBIACIEHHS
XapPaKTEPUCTHKH CUTHAJIOB 32 OJWH OOOPOT YCTaHOBJIEHHOTO y3ya. Pasymeercs, HenmpeMEeHHbBIM
YCIOBHEM BBITIOJIHEHHS JIFOOOTO crocoba oOpaboTku MHGOPMALMK JOJDKHO OBITh MPOBEACHHE
onepaunu 104 CUHXpPOHHU3ALUMU BCEM COBOKYMHOCTHM 3THX CHUTHaJoOB. Il0 OKOHYaHUU 3TOro
MEepBOro Tpolecca B pamMkax crocoba TPOUCXOAWT TreHepanwsi CUrHajoB 108 KpUBU3HBL
COOTBETCTBYIOLIUX HEKOTOPOMY KOHEYHOMY KOJN4eCTBY N 00OpOTOB KoJieca, KOTOpble ObUIH
ObI py HEOOXOAMMOCTH CKOPPEKTHPOBAHBI B OTHOLIEHUH KOJIEOaHUs IEPEMEHHBIX TApaMETPOB.

[0064] Bropoii mpouecc COCTOUT B ONpPEAENEHUH 3HA4YeHWH, XapaKkTepHU3YyHOIIUX
OKPYKHYK) KPUBHU3HY B KaXIOM M3 CTAalMOHAapHBIX YCJIOBUHN YycTaHOBJIeHHOro ysna. Ilon
TEPMHHOM «CTAallMOHAPHBIE YCJIOBUS» 371€Chb IOHMMAETCs, 4YTO TIPaHU4YHBIE YCJIOBUS,
IIpUMEHsIEMbIE JIJIs1 30HbI KOPOHBI MOKPBILIKH, PACHIOJIOKEHHO BPOBEHD C AaTYMKOM, SIBJISAIOTCS

OJUWHAKOBBIMHU, TO €CTb 1100 B KOHTAKTE C I'PYHTOM, 100 BHE KOHTAKTA C HENA.
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[0065] dnst aTOro cieayeT BOCIOJB30BATbCA CHIIBHBIMH M3MEHEHUSMH KPUBU3HBI Ha
BXOZI€ M BBIXOJIE IMATHA KOHTAKTa, YTOOBI BBIIBUTH IO CHTHAJY YYBCTBHUTENIBHOTO K KPHBH3HE
JaTYMKa 30HBI CTALMOHAPHBIX yCioBUH. Takum 00pa3oM, JErko ONpeAeNHnTb JIOKAJIbHbIE
MakcumyMmsbl 110 no curnany 108 kpuBU3HBI, KOTOPBINA COOTBETCTBYET HEKOTOPOMY KOHEYHOMY
KOJIN4eCTBY 00OpOTOB KoJieca. IlomapHoe cpaBHEHHE OPAMHAT 3THUX JIOKAJIBHBIX MaKCHMYMOB
MO3BOJISIET JIETKO MACHTU(HUIIMPOBATh YaCTH cUrHaia 108, COOTBETCTBYIOLINE TOMY MIIM HHOMY
HaOOpy CTAaLMOHAPHBIX YCIOBHHA. DTO OOBACHSIETCS TEM, 4YTO IUIOIAJb IATHA KOHTAKTa
HeM30eKHO Majla 10 CPaBHEHHIO C MEPUMETPOM YCTAHOBJEHHOTO V3J1a BCIEICTBHE
TOpPOUIANBbHOW (OpMbI MOKpPHIUIKUA. TakuMm 0Opa3oM, CpaBHEHHE pPACCTOSHUH MEXAY
OpJHMHATaMH MNPEALIECTBYIOIEr0 U CIAEAYIOLIEro JIOKAJbHBIX MAaKCHMYMOB Y€TKO YKa)KeT Ha
30HBI NOKPBIIIKK B KOHTAKTE WJI BHE KOHTAKTa C TPYHTOM.

[0066] Curnan 108 KpUBHU3HBL COOTBETCTBYIOLIMN KaXAOH W3 3TUX 30H,
OTPaHUYMBAEMBIX JIOKAJBHBIMH MAaKCHUMyMaMH, MOJ00€H TNPSMOYTOJbHOW BOJIHE C JBYMS
(bpoHTaMH CHIIBHOTO U3MEHEHHUSI KPUBU3HBI, KOTOPBIE Pa3[eNieHbl TUIATO (TIOJIOTUM YYACTKOM) C
NPAaKTUYECKU TIOCTOSIHHBIM YPOBHEM KpUBHU3HBL W301HMpOBaHHBIE (PPOHTHI COOTBETCTBYIOT
30HAM NepexXoAa MEXJy 30HaMU CTalUOHApHBIX YyciaoBuil. IlmaTto cooTBeTcTBYeT 30HE,
CTa0MJIbHOM B OTHOLIEHWU TPAHUYHBIX YCJIOBUH, MPUMEHSEMBIX IJISI KOPOHBI MOKPBIIIKHU, Te
pacrionaraeTcsi MU3MEpHUTEeNbHbIH naTuuk. MIMEHHO 3Ta 4acTb cHrHayia OyZeT BITOCIENCTBUU
HCIOJIb30BAaHA.

[0067] Ans xaxmod WX STUX 4YacTeld CHrHaja HEeOOXOIUMO OMNpEeNeNUTb 3HAYCHHE,
KOTOpO€ XapaKTepu3yeT KPUBU3HY, OTHOCALIYIOCS K YCTAaHOBJIGHHOMY y31y. OnpeaeneHue 3Toro
XapaKTEPHOTO 3HA4YEHUsl OCYLIECTBISAETCS C UCMOJIb30BAHMEM MATEMAaTUYECKHUX METOJOB THUIIA
METOAAa MHMHHMAIbHBIX 3HAY€HUH, MeETOJa MEAMaH, METOAA HAWMEHBIIUX KBaJApaTroB WIIU
moboro gpyroro anropurMma. IlepBoe xapakrepHoe 3HadeHue 111 nmm 113, obo3HauenHoe pj,
COOTBETCTBYET TIPAaHMYHBIM VYCJIOBUSIM THUINA KOHTAKTa C TIPyHTOM. BTOpoe xapakrepHOe
3nadeHue 112 mwmm 114, o6o3Ha4deHHOE Pj+1, OTHOCUTCS K CpeAHeH KPUBHU3HE B CTALMOHAPHBIX
YCJIOBUSIX BHE KOHTAKTa ¢ IpyHTOM. HakoHew, ycpenHsas XapaKkTepHble 3HAYCHUs A1 KaXAOro
HaOopa CTAlMOHAPHBIX YCIOBUI MO BCceMy curHany 108 KpUBH3HBI, MPOU3BOIAT OLEHKY, C
OJHOW CTOPOHBI, 3HAYEHUs] KPUBM3HBI MOKPBIMIKKM B YCJOBHAX 115 Tuma BHE KOHTakTa C
IPYHTOM, 0003HAYEHHOH Pg, U, C APYroil CTOPOHBI, 3HAYEHUSI KPUBU3HBI MOKPBIIIKHA B YCJIOBHUAX
116 Tuna KOHTaKTa ¢ TPYHTOM, OOO3HAYEHHOM Pa.

[0068] Ilocnemnmit mpomecc 120 cocrout B oueHkax 115 u 116 orHOcUTEnbHOI
TBEPJOCTU I'PYyHTA MO OTHOLIEHUIO K PaJUaJIbHOMN >KECTKOCTH YCTAHOBJIEHHOIO y3J1a HA OCHOBE
3HAYEHUH KPUBU3HBI 3TOTO YCTAHOBJIEHHOTO y3J1a, KOTOPBIE MOTYT OpaThCsl IO OTAENBbHOCTH HITH

BMecte. Eciin Hanbosiee moaxosiue sSBsieTCs BEIMYNHA, CBS3aHHAS C OKPYKHOW KPHUBHU3HOM
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Pa B CTallMOHAPHBIX YCIOBUAX 116 Thma KOHTakTa ¢ FPYHTOM, KOIZa B pacdeT MPUHUMAETCs
JKECTKOCTb IPYHTA, TO y4€T OKPY>KHOW KPUBU3HBI Pp B YCIOBUAX 115 BHE KOHTakTa ¢ rpyHTOM
MO3BOJIUT AOOUTHCS KOJMYECTBEHHOTO YIIYULISHHS OTIPEACTICHNS] TBEPAOCTH IPYHTA.

[0069] OmnuuoHanbHO MOXXHO OLIEHMBATb TBEPAOCTb I'PYHTA NPHU BXOAE MOKPBIIIKH B
TPYHT, JAenas akLEeHT Ha MEepPBOM MOJOBUHE IJIATO MPSIMOYIOJBHON BOJIHBI B HAMPAaBJICHHUH
NPOABIDKEHMSI BIIEPEI YCTAHOBIEHHOIO y3Ja. JTOT 3aMep MpPenacTaBiisieT coOO 3JIeMeHT
JAHHBIX, NPUCYLIUA CaMOMy IpPyHTY. MOKHO Takke HU3MEpPSTb TBEPAOCTb IPYHTA MO BTOPOMU
MOJIOBUHE MATHA KOHTAKTA, YTO OTKPBIBAET NMYTh K OLIEHKE TBEPAOCTH IPYyHTA, KOTOpas MOIJa B
psife ciay4daeB IIpeTepreTb U3MEHEHUs BCIEACTBUE MPOXOXKACHUS 110 HEM YCTAaHOBJIIEHHOTO Y3J1a.
PasHnna Mexnay OSTHUMM [BYMs OTJUYUTENBbHBIMH XaPaKTEPUCTHUKAMHM TBEPAOCTH TIpPyHTA
MO3BOJISIET MOJIYYUTh BEJINYUHY, CXOJHYIO C YINIOTHEHHUEM IPYHTa MOCJE MPOXOKICHU M0 HEl
YCTaHOBJIEHHOTO Y3J1a.

[0070] Ha ¢wur.2 mnpuBeneHsl XapakTEePUCTHKH MbE303JEKTPUUECKUX JTaTUYHUKOB,
YYBCTBUTEJBHBIX K OKPY>KHOM KPHUBU3HE, KOIJa OHU YCTAHOBJIEHBl HAa IOKPBIIIKE MapKH
Michelin Multibib ¢ pazmepamu 650/60 R38 mpu nepensmkennn tpaktopa Fendt Turbomatik
Favorit 614 LSA. DTa nokpslilika OCHAIIIEHa JBYMs IPYIIIAMH IPYHTO3ALETIOB, PACIOIOKEHHbBIX
Ha OOKOBBIX YacTSX NPOTEKTOPa C YIJIOBBIM CMEINEHHEM OTHOCHUTENBHO Apyr apyra. B
YaCTHOCTH, KaXKJbII IPYHTO3aLENl OTXOANUT OT CEPEAUHBI KOPOHBI U fjanee UAET B HAIPaBJICHUH,
obpasyromem yroa nopsiaka 30 rpagycoB MOMEPEMEHHO B HAIPABIIEHHSIX 10 YaCOBOW M MPOTHB
4aCOBOH CTPEJIKH OTHOCUTENBHO OCH X HAPYXKYy.

[0071] ITepBbIit MHE303JEKTPUUECKUN JATUYHUK PACIOaraeTcss Ha BHYTPEHHEH 000Jiouke
MOKPBIIIKH, IPUYEM AakKTHUBHAs 4YacTb 3TOrO0 JAAaTUMKA 3aKpEIIEHA BPOBEHb C OJHHUM U3
rpyHTO3aLenoB. [l ONTHMH3alUM XapaKTEPUCTUKU CHUrHajga 3TOT JATYMK MOMELAT Kak
MOKHO OJIIKEe K CepelMHe MPOTEeKTopa. BTOpoil maTdmk pa3MeriaroT BPOBEHb C 30HOU MEXKAY
AByMsl TpyHTO3aunenamu. Jlnsi Hero ToXe BBINONHSKT ONTUMAJIbHOE LEHTPUPOBAHHE
OTHOCUTEJILHO LIUPHUHBI KOPOHBI.

[0072] YcranoBieHHOMY Y311y OyneT NEepPenNBUHYTbCS MO ABYM TPYHTaM C pasHOH
TBepROCTHIO. [lepBrIii IPYHT MpencTasisieT coOoit 1opory ¢ OUTYMHBIM MOKPBITHEM, UMEIOIIYIO
OONBIIVIO KECTKOCTb. BTOPOHl TPYHT — CEIbCKOXO3ANWCTBEHHOE IIOJIe, KOTOPOE€ B TEYECHUE
HECKOJIbKUX JIHEl He MOABEPrajioch BO3NENbIBAHMIO U Beramke. Takum oOpaszom, pedopmarius,
KOTOPYIO HCIBITBIBAET IOKPBIIIKA B 3THUX JBYX 30HAaX, OyIeT pa3HOW, IMO3TOMY MOKHO
pacCUYMTBHIBATh, YTO NATYUK, UYBCTBUTENbHBIH K OKPYKHOW KpHBH3HE, OyIeT B COCTOSHHH
BOCIIPOU3BECTH 3TU SIBJICHHUSI.

[0073] YcraHOBNEHHBIH y3e] HAKAYUBAIOT 10 HaBjieHHWs 1,6 Oap, Mocjae 4ero TPakTop

€/IeT C TIOCTOSTHHOM CKOPOCThI0 10 KM/4 Kak 1Mo A0pore, Tak U IO MO0,



48404 18

[0074] TlokazaHHble >XUpHBIMH JuHUAMH KpuBble 201 u 203 0003HAYAIOT CHUTHAT
MEPBOrO MbE303JIEKTPUUECKOTO AATYMKA, AKTUBHAsA 4acTb KOTOPOIO PACHOJIAraeTcsi BPOBEHb C
OAHUM U3 TpyHTO3auenoB npotekropa. Kpusbie 202 u 204, nmoka3aHHble TOHUKU JIMHUSIMU,
NPEACTaBISIFOT  COOOHW  CHUTHANBl BTOPOTO  JATYMKA, HAXOAALIETOCS B 30HE  MEXKIy
rpynrosauenamu. Kpusbele 201 u 202, noka3aHHble CIUIOUIHBIMU JUHUSMH Kpubble 201 u 202
COOTBETCTBYIOT €3/1€ 10 aopore, a kpusble 203 u 204, nokasaHHbIE MYHKTUPOM — €3/1€ MO MOJI0
CEeJNbCKOXO35IHCTBEHHOIO HA3HAYEHUS.

[0075] Tloka3zaHHble KpUBBIE MPEACTABISIOT coOoi cpemuue 3a 10 0OOpOTOB Kojeca
3HAYEHUs] CYMMAapHBIX BBIXOAHBIX CUTHAJIOB MbE303JIEKTPUUECKOrO AATYHUKA B BOJIBTAX 334 OAUH
nosHbIE 00opoT koseca. Hawamo yrioB pacronaraercsi B BEPTHUKAJIBHOM HANPABJICHUH IO
MOJIOKUTEIbHBIM OCAM Z B rajuielckoii cucreme orcueta. CuinpHOe U3MeHeHue B paiioHe 180
rpagyCcoB COOTBETCTBYET CUTHATY AATYMKA MIPHU €r0 MPOXOKICHHUH IO MATHY KOHTAKTA.

[0076] MoxHO TakXke 4Y€TKO BHIETb, YTO CHUTHAJ MEPBOrO JAaTUMKa MPABHWICH, €CIH
UCXOJUTh U3 OXKUAAEMOro pesyjbraTta. KpoMe Toro, 3aMeTHO CHUIIBHOE M3MEHEHHUE €ro CUrHajia
(cp. mmaTo mpPsSMOYroJibHbIX BOJH KpuBbIX 201 u 203, COOTBETCTBYIOIIHE MPOXOMKACHUIO TIO
ISITHY KOHTAKTa), KOTOPOE MPOMOPLUHUOHAIBHO JKECTKOCTH TPYHTA U, CIIEOBATENIbHO, KPUBH3HE
MOKPBILIKH.

[0077] W  HaoOOpOT, CHUTHAJI BTOPOrO  JaT4YMKa  SBJSIETCS  HEOOCTATOYHO
middeperunpyromum. Ilpexne Bcero, aMIiMTy1a CUrHajla BTOPOTO IaTYUKA 3aMETHO MEHBbIIE,
4eM y NEPBOro, B YACTHOCTH, B 30HE MEPBON MPSIMOYTOJIbHOW BOJIHBI — Cp. kpusble 202 u 201
unu 203 u 204. Kpome TOro, amrinTyaa CUrHajia BTOPOro JaT4YMka OAUHAKOBA BHE 3aBUCUMOCTH
OT xapaktepa rpyHta — cp. kpuBble 202 u 204. COOTBETCTBEHHO, MOATBEPKIAETCS, YTO
YCTaHOBKA AaT4HMKa BPOBEHb C 3JIEMEHTOM PUCYHKA MPOTEKTOPA B KOHTAKTE IPYHTOM, SIBJISIETCS
HEMIPEMEHHBIM YCJIOBHUEM OLIEHKH TBEPAOCTHU I'PyHTA.

[0078] Takum oOpa3oMm, AATUHK, YYBCTBUTEIBHBI K OKPY)KHOH KPHUBU3HE MOKPBIIIKH,
MO3BOJISIET, TMPH OJWHAKOBBIX YCJIOBHUSX (TO €CTh, IPU TOM K€ AABJICHHM HAaKayKW, TOU ke
HArpy3Kke U TOH jke€ CKOPOCTH MEPEIBIKEHUS ), TPOU3BOUTD CPABHUTENBHYIO OLICHKY T'PYHTOB B
COOTBETCTBUHU C UX TBEPAOCTBIO.

[0079] Ha ¢wur. 3a npuBOISATCS, BO-NIEPBbIX, BPEMEHHAsI PErUCTPALHS SJIEKTPUIECKOTO
CHTHAJIa, UCIyCKaeMOTro JaTYNKOM, YyBCTBHTENBHBIM K OKPY)KHOH kpuBu3He (1o3. 400), u, BoO-
BTOPBIX, CHUTHAJ KOAMPOBAHUS KOJHYECTBA HUMIYJBCOB 3a 00opoT (mo3 401). DTu cUrHaiel
CUHXPOHHU3UPYIOTCA U TUCKPETU3UPYIOTCS € 4acTOTON Auckpetusauuu 2400 I

[0080] JlaTuMk KpHUBU3HBI MbE303JEKTPUUECKOTO TUIA PA3MEINAIOT HAa MOKPbILIKE MapKu
Michelin Multibib ¢ pazmepamu 650/60 R38 mpu nepensmkennn tpaktopa Fendt Turbomatik

Favorit 614 LSA. TpakTop emer MO TPyHTY C OMNPEIENIEHHON »KECTKOCTBIO C MOCTOSHHOM
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ckopocThio 10 kM/4. B 1aHHOM cilydae yCTaHOBJICHHBIH y3€Jl HAaKauUBaKOT A0 AasyeHus 1,6 Oap.
[IpenycMoTpeHO mpeoOpa3oBaHe BBIXOJHOTO HAIMPSDKEHHS aTYMKA B KPUBU3HY. MOKHO OBLIO
OBl Tak)ke MPUMEHUTb BBIXOJHOH CHTHAJ aKCEJIEPOMETpPa, MOMEIIEHHOrO BPOBEHb C PUCYHKOM
IPOTEKTOPA, Y KOTOPOro ObuH Obl OTPHIBTPOBAHBI HU3KHE YaCTOTHI H MIPOU3BEACHA KOPPEKIIHS
Ha CKOpPOCTb BpallleHUsl YCTAaHOBJIEHHOTO y3ja. CKOPOCTh BpalleH!s ONpPEeeNsoT, HapuMep, ¢
MOMOIIBIO YHKOJIEpa KOJMUECTBA UMITYJIbCOB 32 000POT KoJeca.

[0081] ITonp3ysCch SHKOAEPOM UMITYJIBCOB 332 OJAMH O0OPOT, KOTOPBIA YCTAHOBJIEH HA OCU
TPakTopa, COAep Kalllero HCMbITBIBAEMYIO IMOKPBIIIKY, U TeHepupyeT ummyjibcbl Jlupaka 3a
KaXIbliH 000pOT KoJieca, TMOJYYaloT PErUCTPUPYEMBIH CHTHAJ, COOTBETCTBYIOLIUH S5-TH
oboporaMm kojieca. B kauecTBe perucTpupyeMoro CHMrHaja UCHOJNB3YIOT TOT CHUTHAJ, KOTOPBIH
3aKJIIOYEH B MyHKTUpHOU pamke 1000.

[0082] MoXHO BHAETH, UTO PErUCTPUPYEMBIH CHrHaN BKIO4aeT B ceOs 10 JoKagbHBIX
MaKCUMyMOB ¢ HOMepaMu, HaunHas ¢ 501, To ecTh MO ABa Ha KaXAbldH O00OpOT Kojeca. DTH
JIOKaJIbHbIE MAKCUMYMBbI COOTBETCTBYIOT MOMEHTY, KOT/la aTYUK, UyBCTBUTEIbHBIN K OKPYKHOM
KPUBH3HE, BXOJUT B 30HY IATHA KOHTAKTa WJIN BBIXOAUT U3 Hee. IIpocTpaHCTBEHHOE pa3sHeceHue
MEXy IBYMsl CMEKHBIMH JIOKaJIbHBIMU MaKCUMyMaMH 3HAUUTENIbHO BapbupyeT. Tak, enu B3sTh
JOKaJnpHbII MakcuMym 506, 1o npeawectsyrommii 505 u caeayromuin 507 MakCUMyMBbI
pacroyaratoTcsi, COOTBETCTBEHHO, ONMke K HeMy, a AOpyroil — mameine ot Hero. llpu sTtom
OKpY’KHasl JJIMHA TOKPBILIKK B IMpefAesax MATHA KOHTAKTa 3aMETHO MEHbIE, YeM OCTallbHas
OKpY>kKHasl JJIMHA 3TON MOKphIKYU. COBEPLIEHHO OUYE€BUIHO, YTO MakcuMyM 505 cOOTBETCTBYyET
BXOJly B 30HY IISITHA KOHTaKkTa, MakcuMyM 506 BBIXOAY U3 30HBI ISITHA KOHTAKTa JJIsl TOTO K€
obopoTa koJsieca, a MakcumyM 507 — BXOJy B 30HY ISITHA KOHTAaKTa JAJIsl CIEAYIOIero odopora
KoJeca.

[0083] Takum oOpa3om, co3maeTcsi BO3MOKHOCTH O€3 Tpyna HISHTHU(PHUIMPOBATH Ha
kpuBoil 400 30HBI OTKJIMKA, B KOTOPBIX MATYUK HAXOIUTCS JHOO B MpeesiaX MITHa KOHTAKTa,
mbo 3a ero mpepenamu. OTMedaeTcss ONpeAeNieHHas CTaOMIBbHOCTh CUTHAJAa JaTYMKa BHE
3aBHCHMOCTH OT Teorpapuyeckoro TOJOXKEHHs YCTAaHOBJIEHHOro y3ia Ha mnone. Ilar
MIPOCTPAHCTBEHHON AMCKPETHU3allMM U3MEPEHUN COCTaBIsAET MOpsAAKa MATH MeTpoB. biarogaps
STOMY VAAETCsl YCPEOHSTh CUTHAJBI NAaTYMKa 32 HECKOJIbKO OOOpOTOB Kojieca. B mpoTuBHOM
cinydae Oyaer HEOOXOOUM aHAU3 MO KAKAOMY odepenHoMy obopoty koseca. KomOunupys
uHpopmanno 00 odopoTax Kojeca ¢ JaHHBIMH 10 reorpaguieckoMy MOJIOKEHUIO TPAKTOpa B
noyie, Hampumep, ¢ momompbio GPS (cuctembl ToOATBHOTO TO3WUIMOHUPOBAHHMS), MOKHO
MOJIYYUTh KapTOTPaQHUUECcKyr0 KapTHHY JKECTKOCTH AaHHOW MOBEPXHOCTH ¢ Oojiee MIIM MEHee
TOYHON MPOCTPAHCTBEHHON JUCKpEeTH3aLuell MyTeM, HalpuMep, YBEJIUYEHHUs KOJIUYeCcTBa

3aMepOB TBEPAOCTH TpyHTAa. Takoro yBeTWYEHHs KOJIMYECTBA 3aMEPOB MOKHO JOOUTHC,
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HAaTpuUMep, TIOCPEACTBOM pa30MeHHsT Ha KBaJApaTbl, OCYIIECTBISIEMOTO C  IOMOIIBIO
COOTBETCTBYIOLIUX NEPEMELIEHUN TPAKTOpPa.

[0084] Ha ¢wur. 3b myurocTpupyroTcst cpenHue 3a S 000pOTOB KoJieca 3HAUEHHs CUTHAJIOB
JaTYiKa KPUBHU3HBL, YCTAHOBJIEHHOTO HAa TMOKPBILIIKE TPAKTOPA, €AYINEro JHOO MO PBIXJIOM
rpyHTe 500, mrbo mo tBepmomy rpyHTy 600. VCioBusi pabOThl MOKPBIIKH, TO €CTh, IJIABHBIM
o0Opa3oM, NaBleHHE HAKAuKH, MPWIOKEHHAs HArpy3ka U CKOPOCTb MEPENBIDKEHHS, SBIISTFOTCS
OAHAKOBBIMHU.

[0085] CneayeT OTMETUTD, YTO KPUBU3HA MOKPBIIIKH BHE 30Hbl KOHTAKTa MPAaKTHYECKU
MOCTOSIHHA M COCTaBJIsIeT MOPsAJKA IIECTH rpaaycos. Ecmu paccykaaTe NMOCIENOBATENbHO, TO
KpPUBH3HA, HaOM0aeMast B TIOKPBIIIKE BHE 30HBI KOHTAKTa MPH MEPEMELIEHUH YCTAHOBJIEHHOTO
y3J1a 1O PBIXJIOMY I'PYHTY, OyZIeT YMEHbIIATHCS 110 CPABHEHUIO ¢ KPUBU3HOH MPH IBIKEHUU T10
TBEPIOMY IPYHTY.

[0086] U, HakoHel, KPpUBHU3HA B 30HE KOHTAKTa CHJIBHO Pa3jMYaeTcsi Mmpu paboTe Ha
rpyHTax pasHoi npupoasl. Ha TBepaoM rpyHTe KpMBU3HA Masla U3-3a YIUIOLIEHUs MOKPBILIKH.
Ecnu xe MBI IM€EM A€NIO ¢ PBIXJBbIM FPYHTOM, TO CTAHOBHUTCS YE€TKO 3aMETHBIM YMEHbBIICHUE
KPUBH3HBl 110 CPAaBHEHHIO C YCJIOBUSMH paOOTBl BHE KOHTaKTa C TPYHTOM, OJHAKO
pe3yJapTUpYIOLas KpUBU3HA BCE ellle OCTaeTcs B 3TOM cliydae Ha ypoBHe okojio 50 % ot
KPUBU3HBI BHE 30HBI KOHTAKTa C TPYHTOM.

[0087] B manHOM ciydae aqropuTM OLEHKH KPUBHU3HBI COCTOMT B MHCIIOJIb30BAHUU
MeIHaHbl TOYEK MO BceMy muato. Tak, ansg kpuBoi 500, KOTOpas COOTBETCTBYET PBIXIOMY
TPYHTY, MOJYy4arOT 3HAYE€HUE KPUBU3HBI DA B KOHTAKTE C IPYHTOM, paBHOe 3,2 rpaayca, u
3HaYeHNE KPUBU3HBI Pp BHE KOHTAKTa C FPYHTOM MOpsika 5,9 rpagyca. AHaJOTHYHBIM 00pas3om,
st kpuBor 600, COOTBETCTBYIOIIEH TBEPAOMY IPYHTY, MOJIYYarOT 3HAYEHUE KPUBM3HBI PA’ B
KOHTAaKTe C rpyHTOM mnopsiaka 0,5 rpagyca U 3Ha4eHUE KPUBU3HBI PR BHE KOHTAKTa C TPYHTOM
nopsiaka 6,1 rpagyca.

[0088] IlonmywaroT mepBOE 3HAYEHUSI OTHOCUTEIBHOM KPUBHU3HBI Ha DPBIXJIOM TPYHTE
(obo3naueno C) mopsiaka 0,54 1 BTOpoe 3HaU€HUE OTHOCHTENBHOM KPUBU3HBI HA PBIXJIOM IPYHTE
(ob6o3naueno C’) mopsimka 0,082,

[0089] [IlpenBapuTeiabHO BBIMIOJHSIOT HAa  YCTAHOBJIGHHOM  Vy3Jie  HEKOTOPbIE
JOTIOJIHUTEIbHBIE U3MEPeHUs. BHavane nmpuHUMAIOTCsT Mephbl IO HH(YPOBOMY MOAEITHPOBAHHIO C
LIEJIbIO BBISIBJICHUSI U3MEHEHUH BEPTUKAIBHON XKECTKOCTH YCTAHOBJIEHHOTO y3J1a B 3aBUCUMOCTHU
OT JaBJIeHWs Hakadkh. Tak, NPUMEHUTENbHO K HOMHHAJIBHBIM YCJIOBHUSIM HCIOJIb30BaHUS
YCTAHOBJIGHHOTO y3Jla B OTHOLIEHWU AABJIEHHS W TPUIOKEHHOW HArpy3KH OBUIM BBITIOJHEHBI
Onepanuu MOJAEIUPOBAHUS BEPTUKAIBHON KECTKOCTH YCTAHOBJIEHHOIO y3Ja MOCJe NPOBEAEHUs

pacdera pasaBiINBaHUSA Ha CKOJIB3KOM IPYHTE C LEJbI0 MPUIIOKEHUS Harpy3ku. Mcexons us stux
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JEHCTBUI, MOXKHO BBICTPOUTBH CTENEHHYIO 3aBUCUMOCTb B COOTBETCTBUU C JABJICHUEM HAKAYKH
tumna (P)".

[0090] Jlanee BBIMOJHHUIIN SKCIIEPUMEHTAIBHYIO KAIHOPOBKY JaTYMKA, YyBCTBHTEIBHOTO
K OKPY>KHOW KPUBU3HE YCTAHOBJIEHHOTO Y3J1a, C LIEJIbI0 ONpEeAeNIeHus napaMerpa o moaenu. Tak,
3a(pKCHPOBAB MPENBAPHUTENIBHO NAaBJICHHE HAKAYKH YCTAHOBJIEHHOTO Yy3JIa B JHANa30HE €ro
padouux AaBIEHWH, MPEANPUHSUIA TMEPEABIDKEHHS C IMOCTOSHHOH CKOPOCTBIO M MO MPSMOM
JUHUMA TIO TPEM TPYHTAM C pasHOH TBepHocThio. IlocpencTBOM HAEGHTU(DHUKAIMH METOAOM
HAMMEHBIINX KBaJpPaTOB YAAJIOCh MPOMU3BECTU OLEHKY KO3(PQHUIMEHTa Ol sl yCTAHOBJIEHHOTO
y3J1a, @ KOHKPETHO B PACCMaTPUBAEMOM Cllydae — CO 3HaueHuem 2,4

[0091] Hakonen, Omaronmapsi mpeaBapUTEIbHO BBITIOJHEHHON KaJaHMOpPOBKE MOJyYasiu
3HAYeHUEe TBEPAOCTU AJIi TBEPAOrO IPYHTA, B CPABHEHUM C TAKOBBIM JJIsI PBIXJIOrO IPYHTA,
nopsiaka 5,95, 4To SBJSETCS KOPPEKTHBIM C y4€TOM Pa3HOW MPUPOABI STUX ITPYHTOB.

[0092] Kpome TOrO, M3MEHSISI TaBJICHUE HAKAYKU YCTAHOBJIEHHOTO Y3J1a IO BETUYUHBI 2,6
Oap, MpoBeH U3MEPEHUST KPUBU3HBI UL TEX K€ ABYX [PYHTOB.

[0093] Ilpu paboTe Ha TBEPIOM TPYHTE MPOTOKOJ H3MEpEHUH (PUKCHUpYeT 3HAUYEeHUE
KPUBU3HBI DA’ B YCIOBUSIX KOHTaKTa C FPYHTOM MOpsiAka 1 rpaayca U 3HaYeHUE KPUBU3HBI Pp
BHE KOHTaKkTa C I'pyHTOM — nopsinika 6,1 rpagyca. B pesynbprare 3Hadenue C’ oTHOCUTENIbHOMN
KPUBU3HBI AJI1 TBEPAOro IPyHTa cocTaBisAeT nopsiaka 0,16.

[0094] Tlpu paboTe Ha pBIXJIOM TPYHTE ONPEAEISETCS 3HAYeHHE KPUBU3HBI Ps B
KOHTaKTe C TPYHTOM nopsnaka 4,3 rpagyca W 3Ha4€HUe KPUBU3HBI Pp BHE KOHTAKTa C TPYHTOM
nopsnaka 6,0 rpagyca. CooTBeTCTBEHHO, 3HaueHHe C OTHOCUTENBHOM KPUBU3HBI JUISI PBIXJIOTO
rpyHTa coctasisier nopsinka 0,72, AHAIOTUYHBIM 00pa30M MOJYHYAIOT 3HAUYEHHE TBEPAOCTH IS
TBEPJIOTrO IPYHTA, B CPABHEHUHU C TAKOBBIM JUIsl PBIXJIOTO TPYHTA, Nopsaka 6,04.

[0095] U, HakoHel, OMPEAENSIOT ISl TOTO K€ YCTAHOBJICHHOTO y3ia kKoadduiueHt 32
SMIUPUYECKOro 3akoHa nopsinka -0,4 mns xosdpduuuenta y co 3nadenneM 0,79, KOTOpPBIH
OIMCBHIBAET M3MEHEHHE BEPTUKAJIBHON KECTKOCTH 3TOr0 YCTAHOBJIEHHOIO y3ja C AAaBJIEHUEM

HaKa4KH.
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®OPMYJIA N30BPETEHUS

1. Cnoco® OLEeHKH TBEPIOCTH TPYHTA, MO KOTOPOMY MEPENBHUraeTCsl TPAHCIOPTHOE
CPEACTBO, OCHAIEHHOE 10 MEHBLIEH Mepe OJHUM YCTaHOBJICHHBIM Y3JIOM C pPagualibHOM
KECTKOCTBIO Kpammamss, COAEPIKALINM MOKPBIIIKY, HMEIOLTYI0 KOPOHY, ABe OOKOBHHBI U ABAa OOpTa
U OCHAIIEHHYIO [0 MEHBIICH Mepe OJJTHUM JaTYHKOM, YYBCTBUTEILHBIM K OKPY:KHOW KPUBU3HE U
pa3MeIIeHHbIM BPOBEHb ¢ KOPOHOM, BKITIOYAOIIHH CISTYIOIIHE STATbI;

- OIECHUBAKOT 3HAUYEHHWE KPUBHU3HBI Pp TOKPBIIIKH, COOTBETCTBYIOIIEE IEPBbIM
CTAIIMOHAPHBIM YCJIOBHSIM TOKPBIIIKHA B KOHTAKTE C TPYHTOM;

- OIIEHWBAKT OTHOCUTEJBHYIO TBEPAOCTh TPYHTA IO OTHOUICHHIO K PaAHaIbHOMN

KECTKOCTH Kpamams YCTAHOBJIEHHOTO y3J1a KaK (yHKIIMIO 3HAUEHHS KPUBU3HBI PA TTOKPBILIKY.

2. Criocob OLIeHKH TBEPAOCTH IPYHTA MO 1. 1, BKIFOYAIOIUHN CIEAYIOIINUE STAITBI:

- OLEHMBAIOT 3HAYEHUE KPUBMU3HBI pPp TMOKPBIMIKH, COOTBETCTBYIOIIEE BTOPBIM
CTALMOHAPHBIM YCJIOBHSIM MOKPBILIKH BHE KOHTAKTa C TPYHTOM,;

- OLEHUBAIOT OTHOCHUTEJIbHYKO TBEPIOCTh TPYHTA IO OTHOIICHHIO K pPaaHaJIbHOM
KECTKOCTH Kpammams YCTAHOBJIEHHOTO y3/1a Kak (DYHKIHMIO 3HAYCHUH KPUBHU3HBI PA U PB

MOKPBIIIKH.

3. Criocob OLeHKH TBEPAOCTH IPYHTA MO MM.2, BKIIOYAOIUHN CIEAYIOIINE STaIbL:

- YCTaHABJMBAIOT OTHOCUTENbHYIO KpuBH3HY C Kak OTHOIIEHUE pPa/pp 3HAYEHUH
KPUBU3HBI IOKPBILIKH B KOHTAKTE U BHE KOHTAKTa C TPYHTOM;

- OLIEHUBAIOT OTHOCHUTEJBHYK) TBEPAOCTh TIPYHTA MO OTHOLICHUID K paguajIbHOU

KECTKOCTH Kpamams YCTAHOBJIEHHOTO Y314 KaK (yHKIIMIO OTHOCUTEIBHON KpuBH3HBI C.

4. Ciocob OLIeHKH TBEPAOCTH IPYHTA MO 1.3, BKIOYAIOIIUN CIEAYIOIINE STAIBL:

- OIIEHWBAKT OTHOCUTEJBHYIO TBEPAOCTh TPYHTA IO OTHOUICHHIO K PaAHaIbHOMN
KECTKOCTH Kpgmmams YCTAHOBJIEHHOTO y3Jla C MPHUMEHEHHEM HIDKeCIeayrooued GopMmyisl, rae
napaMmeTpsl o, 31 U B, mMpeacTaBisOT coOoi K03(h(OUIHMEHTHI, 3aBUCSIUE OT YCTAHOBJICHHOTO
y31a, a P npencrasnsier coboii naBieHne HAKAYKH yCTAHOBJIEHHOTO Y3J1a:

Kepyur 11+ a*C—(1+a)x*C?|
kpaAHaan - .Bl * P'BZ *C

5. Crmoco® OueHKH TBEpPHOCTH TpyHTa mo jgrodomy u3 mm.l-4, B KOTOpOM, Koraa

MOKpPbIIIKa OHNpPEACIACT IIATHO KOHTAaKTa IpU TOPHUMCHCHUHW HOMHWHAJIBbHbBIX YCJ'IOBI/II\/'I
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HCIOJIb30BaAHNs YCTAHOBJICHHOTO Yy3Jla, HMCHOLICC pa3MeEp Ladc B OCCBOM HAaIIpaBJICHUN
YCTAHOBJICHHOTO Yy3Jia, IO MEHBIIENR MEpPE OAUH OAaTYUK HNPU KAXKIOM H3MEPCHUU OLCHHUBACT

CPEIOHIO OKPYXKHYIO KPUBHU3HY IO JUIHHE, cocTaBiistoliei oT 10% mo 80% pasmepa Ladc.
p PYKHYIO Kp y p P

6. Cnoco® oLleHKH TBEPIOCTU TPYHTA IO 1.5, B KOTOPOM, KOTAA MOKPBILIKA ONpeaessieT
ISITHO KOHTAKTa, UMerolee pasmep ladc B monepeyHoM HampaBiIeHUH YCTAHOBIEHHOTO y3J1a, 1O
MEHBIIEH Mepe OAWH JaTYUK IPU KAKIOM H3MEPEHHHM OLEHUBAECT CPEIHIOK OKPYXKHYIO

KPUBHU3HY 1O MHUPHUHE, cocTaBiisttoe ot 10% no 80% mmpusns! lade.

7. Criocob OLIeHKH TBEPAOCTH IPYHTA MO OAHOMY M3 M1 1-6, B KOTOPOM AATYHK H3MEpPsieT
CPEIHIOK KPHUBU3HY 30HBl KOPOHBI IOKPBIIKM B KOHTAaKT€ C TIPYHTOM, KOTOpas sIBJSETCS

TOMOT€HHOM B OTHOLIEHUHU PAHa]IbHON JKECTKOCTH.

8. Cnoco® OLeHKH TBEPIOCTU TPYyHTA MO 1.7, B KOTOPOM JaTUYHUK HU3MEPSET CPEIHIOK

KPUBU3HY 30HbI KOPOHBI BPOBEHb C 3JIEMEHTOM PHUCYHKA MPOTEKTOPA MOKPBILIKH.

9. Cnocob OlEHKH TBEPAOCTH TPyHTAa MO OAHOMY H3 Tm.1-8, B KOTOpPOM OIIEHKA
3HAYEHUN KPWBU3HBI, COOTBETCTBYIOIIMX IE€PBBIM U BTOPBIM CTALIMOHAPHBIM YCJIOBHUSIM B
OTHOIIEHUH IPAaHIUYHBIX YCIOBHH MOKPBIIIKY, BKIIOYAET CIECAYIOLINE STAIbI:

- TIOJYYarOT 3apEerUCTPUPOBAHHBIN CHTHAJ OT YYBCTBUTENBHOTO K KPHUBU3HE NATUMKA,
cooTBeTCTBYIOIUM N 00OpoTaM Kojieca YCTAaHOBJIGHHOTO y3jia, rae N — Ieoe YUCIO CTPOro
ooubiie 1;

- OMpPENENSAT B 3apErUCTPUPOBAHHOM CUTHajEe 2N JIOKaJbHBIX MAaKCUMYMOB Y N U HUX
COOTBETCTBYIOLINE 3HAUEHHs XN aOCIIUCCHI,

- 711 JTF00OTO |, SBJISTFOIIETOCS LETBIM YUCTIOM CTporo Oosbine 1 u ctporo meHsbine 2N:

ecint (Xj — Xj1) < (Xj1 = Xj),

a) U30JIMPYIOT MEPBBIA CHUTHAJN B 3aPETUCTPUPOBAHHOM CUTHAJE MEXIY LEHTPAIbHBIM
maxcumyMoM (X, Y;) u mpeabirymumM MakcuMyMoM (Xi.1, Y j1);

b) ompenensroT 3HaueHWE KPUBU3HBI B CTALMOHAPHBIX YCJIOBHSX, 0OO3HAYEHHOH pj, B
NIEPBOM CHUTHAJIE;

C) M3O0JHPYIOT BTOPOH CHTHAJN B 3apETHCTPUPOBAHHOM CHTHAJIE MEXIY LEHTPAIbHBIM
makcuMyMoM (X, Y;) u cnenyromum MakCUMyMoM (Xj+1, Y j+1);

d) ompenensroT 3HaUCHNE KPUBU3HBI B CTALIMOHAPHBIX YCIOBHAX, 0O03HAUEHHOMH Pj+1, BO
BTOPOM CHUTHAJIE,

HHa4de
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a) U30JIMPYIOT MEPBBIA CHUTHAJN B 3aPETUCTPUPOBAHHOM CUTHAJE MEXIY LEHTPAIbHBIM
makcuMyMoM (X, Y;) u cnenyromum MakCUMyMoM (Xj+1, Y j+1);

b) ompenensroT 3HaueHWE KPUBU3HBI B CTALMOHAPHBIX YCJIOBHSX, 0OO3HAYEHHOH pj, B
NIEPBOM CHUTHAJIE;

C) M3O0JHPYIOT BTOPOH CHTHAJN B 3apETHCTPUPOBAHHOM CHTHAJIE MEXIY LEHTPAIbHBIM
makcuMyMoM (X, Y;) u mpeabirymumM MakcuMyMoM (Xi.i, Y j1); 1

d) ompenensroT 3HaUCHNE KPUBU3HBI B CTALIMOHAPHBIX YCIOBHAX, 0O03HAUEHHOMH Pj+1, BO
BTOPOM CHUTHAJIE,

- YCTAHABJIMBAIOT KPUBU3HY P4 MOKPBIIIKH B YCIOBHUIX KOHTAKTA C TPYHTOM Kak CpeaHee
U3 110 MEHBIIEH Mepe ONHOTO 3HAUEHHsI KPUBU3HBI Pj, & KPUBU3HY Pp MOKPBIIIKU B YCIOBUSAX BHE

KOHTAaKTa C TPYHTOM - KaK CPEAHEC U3 11O MEHBIIeH MEPE OAHOIO 3HAUCHUSI KDUBU3HBI Pj+].

10. Cnoco0® OLeHKHM TBEpAOCTH TPyHTA Mo 1.9, B KOTOPOM TOJy4YEHHE
3aperucTPUPOBAHHOIO CUTHANA OT YYBCTBUTEJIBHOTO K KPHUBM3HE JATYMKA, COOTBETCTBYIOLIErO
N obopoTam kojieca yCTAaHOBJICHHOTO Y3714, BKJIIOYAET CIeAYIOINE STallbl:

- PErucTpUpPYyIOT CHUTHaJ, WCIyCKAEMBbI UYBCTBUTENBbHbIM K KPHUBH3HE IaTUHUKOM,
COOTBETCTBYIOLINH OJHOMY 000POTY KOJIeCa YCTAHOBJIEHHOTO Y3714,

- IPOU3BOIAT MEPUOAU3ALUI0 CUTHAJA, UCIyckaeMoro 3a N nmepuoaos, rae N — nenoe

yncso donbine 1.

11. Criocob oreHKH TBEPAOCTH IPyHTA MO OAHOMY U3 T.9-10, B KOTOPOM, €CJIU TaTYHK
BBIJAET KOCBEHHBIN NapamMeTp JJIsl OKPYKHON KPUBHU3HBI MOKPBILIKHY, BKJIIOYAIOIIUA IO MEHbIIEH
Mepe OJIUH MMEePEeMEHHBIH MapaMeTp, Crocod BKIFOYAET JOTIOHUTENbHBIN 3TaIT:

- KOPPEKTUPYIOT KOCBEHHBIH MapaMeTp Ha OCHOBE 3apEerMCTPUPOBAHHOIO CUTHANIA C

HCIOJIb30BaHHEM IO MEHBLIEH Mepe OJJHOTO NePEMEHHOI0 apaMeTpa.

12. Crioco0 omneHKH TBEPAOCTH IPYyHTA IO OAHOMY U3 mi.9-11, B KOTOPOM KpHUBU3HY pj
MOKPBIIIKN B YCJIOBUSAX KOHTaKTa ¢ TPYHTOM OLIEHHMBAIOT HA OCHOBE CUTHANA, YPE3aHHOTO W3

NEPBOro CUrHalja.

13. Crnoco0 oueHKH TBEpIOCTH TpyHTa MO M.12, B KOTOPOM CHUTHAJ, ype3aHHBIH H3

NEPBOro CUrHaja, COOTBETCTBYET HepBOﬁ MOJIOBUHE MEPBOr0 CUIrHaa.

14. Cnoco0 ouLeHKH TBEpPIOCTH TpyHTa MO M.12, B KOTOPOM CHUTHAJ, ype3aHHBIH H3

NEPBOro CUrHaja, COOTBETCTBYET BTOpOI\/'I MOJIOBUHE MEPBOr0 CUIrHaa.



48404 4

15. Cnoco® oneHkH TBEPAOCTH TPYHTA IO OJHOMY U3 M1l 13-14, B KOTOpOM ompeneneHue
3HAYEHUN KPUBU3HBI Pj B YCJIOBUAX KOHTAKTA C TPYHTOM BKJIFOYAET CIEAYOLIMM STall:

- BBIIOJHAIOT  CUMMETPUPOBAHME  YPE3aHHOIO  CHIHaja 1O  HMHTEpBay,
COOTBETCTBYIOLIIEMY YPE3aHHOMY CHTHaly, AJsl TOJy4YeHHs HOBOTO cHrHajga B (opme

MPsIMOYT'OJIBHON BOJIHBL
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