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O B/IMAHHH CBOHCTB 3AK/IAZIKH HA HECVIIVIO
CIIOCOBHOCTb MEK/IYKAMEPHbBIX LIE/THKOB

Meroanamu  mMatematHyeckoro MoJe/THPOBaHHA OLIeHeHO B/IHAHHEe 3aK/1a04YHOIo
MarepHa/ia B O4HCTHBIX KaMepax Ha H3MeHeHHe CTelleHH HalrPYXeHHA MeX/AYKaMepPHbBIX

LIe/THKOB.

KmoueBble  cr10Ba:  Hecymas

CITOCOGHOCTB,

KaMepHasl ~CHCTeMa pa3pabOoTKH,

THApaB/IndecKas 3aKaaaKa, Moay/Ib AeqhopMaLliH, CTerleHb HarpyYKeHHA LIe/THKa.

H a BepxHekaMcKOM MecTOpOX-
[eHVW Ka/luMHBIX U Ka/lMuUHO-
MarHHeBbIX CO/IeM 3aK/IadaKka OUMCTHBIX
KaMmep HCIO/b3yeTcs A7 OrpaHHUYeHHs
OCe/laHW 3eMHOW TIOBepXHOCTU U, B
11e/IOM, He SfB/SeTCS HeCYIIMM 3/1eMeH-
TOM KaMEpHOM CUCTeMbl Pa3pabOoTKHU.

B Hacrosiiee BpeMsi Ha pYyAHHUKax
BKMKC npumeHsieTcs ruapaBanyeckast
saknaaka [1]. Crenedb 3aronHeHus Ka-
Mep MpPU CaMOTEUHOM 3aK/IalaKke MOXKET
nocturate 80-90 % [1]. INpeanonaraert-
cs, UTO 3aTBep/eBllas 3aKaaZKka He
TO/BKO YMeHbIlaeT AeddOPMALIMIO  T0-
PO, craralomyX BOAOSAMMTHYIO TO/IILY,
HO W MOXKeT OKa3blBaTb YITPOUHsOIIee
BO3/IGVICTBME Ha HeCYIIYIO CIIOCOBHOCTh
MeRAYKaMepHbIX LIe/TMKOB. B 3Toit cBs-
3W 715 PellieHUsi BOITPOCOB, CBA3AHHBIX
C ollpenenieHreM MapaMeTpPOB CHUCTEMbI
PaspaboTKu TP 3aK/1anaKke BbIpaboTaH-
HOTO [MPOCTPAHCTBa, HEOOXOAWMBI WC-
CleIoBaHNs B3aWMOEVCTBUS CUCTEMBI
«3aK/1aAKa-MeRAYKaMepPHbI Lie/IVK.

AHanus BauSHUS ~ OH3HMKO-MEXaHU-
YeCKUX CBOWICTB M T@XHO/TOTHYECKUX Ma-
pPaMeTpoB 3aKAaAKh Ha HeCcYIyio CIIo-
COBHOCTh LIe/TMKOB OCHOBBIBA/ICS Ha Ma-
TeMaTUYeCKOM MOZeMUPOBAaHHUH  U3Me-
HeHHs HalpsKeHHO-1ePOPMHPOBAaHHO-
ro COCTOosiHHs KaMmepHoro 6710ka. CxeMa
reoMexaHUUeCKUX pacyeToB MpeaCTaB-
neHa Ha puc.1.
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CrerieHb HarpyxeHusi MexkayKamep-
HBIX 11e/IMKOB TPe/ICTaB/seT HeKOTOPBIH
MHTerpa/ibHbI KpUTepHa/IbHBIN [TOKa3a-
Te/lb UX HaNpsKeHHOTO COCTOSIHUS, He-
[IOCPeACTBEHHO He CBA3aHHBIA C pac-
npezsiefieHeM B KOHCTPYKLMKA KOMITO-
HEeHT TeH30pa HalpsiKeHHH.

[ns ycnosuit BKMKC pacuetHoe
3HaveHre CTerieHrW HarpyxKeHud OorIIpe-

gensieTc  COIZIaCHO  [EHMCTBYIOLIeMY
HOPMAaTUBHOMY OKYMeHTY [2]:
P yIH
C=—=¢&8—1, 1
=il (1

rae P — cpeaHsas Harpy3ka Ha Lle/vK;
@ — Hecylasa CrIOCOGHOCTD Lle/vKa; &, -

KO3 PHLIMEHT, YUHUTHIBAIOUINKI BAWSHUE
MeXKXOZOBBIX LIe/IMKOB, & - Koaddu-
LIMEHT, YUWUTHIBAIOUIMI H3MEeHeHWe Ha-
IPY3KU Ha LIe/TMKU BCCACTBUE BAUSHUSA
PasMNUHBIX TOPHOTEXHHUUECKHUX (PaKTo-
POB (MpUrpyska OT COMeOTBA/IOB, OIOP-
HOe JaB/ieHue U p.); y - O6beMHbIN Bec
nopoa (0.022 MH/M%); I - mexoceBoe
paccrosinve; H,- MaKCHMa/lbHOe 3Haye-
HUE PACCTOSHUS OT 3eMHOM TMOBEPXHO-
CTH [0 KPOB/H LIG/TMKOB Ha paccMaTpH-
BaeMOM ydacTKe OTpaboTKu; b- pac-
yeTHas MIMPUHA MeXAYKaMepHBIX Lle/ly-
KOB; ©0,- pacyeTHas Hecyllas CIOCO0-

HOCTbB LIe/TMKOB.
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Puc. 1. Pacuernaa cxema
PacueTtHas Hecymiaa Ccnocoo-

HOCTb MeKIAVKaMEepHbIX LIe/IMKOB
oueHHBaercs no dhopmyie

o,=k0o,, (2)

rae k- KoadppULIMeHT POpMBIl, Xapak-

TEepU3VIOIIMM  3aBUCMMOCTb  Hecyllen
CrOCOGHOCTU OT OTHOMIGHUS  IMPUHBI
LIe/IMKOB (b) K MX BBICOTE (m); o, - ar-

peraTtHasi MPOYHOCTb MMOPOA B MacCUBeE.

a)

O6ocHoBaHHe COOTBETCTBUS Mexay
CTereHbIO Harpy:KeHUs MeXAyKaMepHBIX
LIe/IMKOB W HMHBapuaHTaMU KX Harps-
JKEHHOIO COCTOSfIHMSA BBITIO/THA/IOCh Me-
TOAMHA MaTeMaTH4yeCKOIro Moze/rpoBa-
nusa [3]. Pacuethl nmpoBoaunuchk a1s Tie-
PUOANYECKON  CUCTeMbl  OAHOPOAHBIX
MeKAYKaMepHBIX LIe/IMKOB TIPU  TOpH-
30HTa/IbHOM 3a/IeraHuy I71acToB. B Ka-
YeCTBe YC/I0BMA TIPOYHOCTU TPHHMMAa/I-
Csl 3HepreTU4YeCcKi Kprutepun

o, <o0,,

(2)

rae o, =.L(D,) -

MIpsAXeHUM, orpesenseMas BemUYMHON
BTOPOrO WHBapHaHTa [JeBHaTOpa Ha-
npsizeHrd. Kpurepuit (2) MoxHO mpen-
CTaBUTb B BU/E

HMHTEHCHBHOCTb Ha-

K=o0/0,<1
(3)

BrinondexHbie MHOTOBapHaHTHbIC
pacyeThl ToKasanu [3]  YCTOMUMBYIO

B3aUMOCBA3b TMOKa3aTesss C, BbIUMC/ICH-
Hele 110 dopmyrie (1), co 3HaueHuem
napameTpa K, KOTOpOe COOTBETCTBYET
MaKCUMa/IbHON BenryuHe K, [OemncT-
BYIOLIIel MO BCeW LIMpPUHEe WU BbICOTe
Lienvka. TakyuM o6pasoM,

C=K". (@)
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Latatatatatatataiadatataals
Lagagaatatatafafaatatagais
Latagadatatatataiafatafagads
B
Lagagaatatatafafaatatagais
Latagadatatatataiafatafagads
B
LA AR AL A g iR At At
Latatatatatatataiadatataals
Lagagaatatatafafaatatagais
Latagadatatatataiafatafagads
B
Lagagaatatatafafaatatagais
Latagadatatatataiafatafagads
B

AR A PR P PR LR PR PR PR PR PR PR L
Sqbqbqiglgbqiqdqlgt
Latagsatagatataiatatatatade

AR A PR P PR LR PR PR PR PR PR PR L
Sqbqbqiglgbqiqdqlgt
Latagsatagatataiatatatatade

Puc. 2. Pacnpeaenenne KputepuanbHoro napamerpa K B ceuenun uenuka
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Puc. 3. HamMeHeHHe OTHOCHTe/IbHOI CTelleHH HarpyXKeHHs LHe/HKOB NPH pasAHYHbIX
napamerpax obpaborkn: a) C=0,3;6)C=04;80C=0,51C=0,7

YCTaHOBMEHHOE COOTBETCTBHE B BHZIE
COOTHOIIEeHV (4) MeeT NPUHLITTUA/IEHO
BaXKHOe 3HayeHHe /s pacueTa Mexay-
KaMepHBIX LIe/TMKOB, ITOCKO/BbKY Be/lv-
yyHa rapamerpa K HerocpeaCTBeHHO

CBfizaHa C paclipeaesneHreM Harlpsxe-
HUM B Lenvke. B oTanure ot pacuetHo
cTerieHu Harpyxenuss C, K~ oTpaxaer
OCOBEHHOCTH  HAIpsKeHHOTO COCTOs-
HUS MeXAYKaMepHBIX [Ie/THKOB, 0by-
C/IOB/IGHHBIE BCeM pa3HooOpa3ueM rop-
HOTEXHWUYECKUX U FOPHO-TeO/0THUECKHX
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YC/IOBUM KaMepHO! CHCTeMbl pa3paboT-
KU, BK/IIOYasl ¥ Ha/lMuve 3aK/IaKU.
Vicnonbays mpennomeHHbIH [1OAX0a
MOXKHO OLIGHWUTb B/MAHWE 3aK/IaJKu Ha
HM3MeHeHHe Hecylleil CroCOOHOCTH Me-
JKAYKaMEepHBIX LIe/IMKOB KU COOTBETCT-
BEHHO M3MeHeHUs CTelleHW HUX Harpy-
xkenusa. M3 Beipaxenust (1), (3) u (4)

enyey. K, *
CQama — _—6/s _ 76/3 R y (5)
Qﬁ /3 Csam Kff”ﬂ

rae sz, Qs — COOTBETCTBEHHO He-
cyiiasi CrlocCOOHOCTh Lie/IMKa TpH Ha/lv-



YUK 3aKMaZKU M TIPHU ee OTCYTCTBUM;
Cooxns Css — COOTBETCTBEHHO CTerleHb
HarpyKeHus Lie/lvMKa MpU Ha/Muuu 3a-
KMaZKU U TIpYU ee OTCYTCTBUM; K __* U

3aK1

K,,,* HOpMHMpOBaHHble Ha TIIpenern

[POYHOCTU CW/IbBUHMTA IIPH CXKATUU
MaKCHUMa/IbHble 3HaueHHsl MHTeHCUBHOCTU
HarpsiKeHusl, AeVCTBYIONIMe I10 BcCei
IIMpUHE Lenvka IpY Ha/MUWM 3aK/ia-
IOUHOTO MaTepHasia B Kamepe U 6e3 3a-
K/IaaKH.

UncneHHas peanvsalivis AaHHOM 3a-
faud TIpOBOAW/IACh B YIPYroM [OCTa-
HOBKE METOOM KOHEUHBIX 3/IeMEHTOB B
nepemelienrsx [4] ¢ avckpervsalivei
paccMaTpuBaeMo obnacT Ha - Tpe-
Yro/ibHble 3/IeMeHThl MePBOro IopsaKa.
OlieHKa M3MeHeHHsl Hecyllei Crocos-
HOCTH MeXIYKaMepHBIX LIe/IMKOB TIpH
Ha/IMYMKM B Kamepe 3aK/1aZ04yHOro Mare-
pyana MpoBOAWAACh C UCIIONB30BAaHUEM
cooTHoleHus (5), myTeM corocTab/IeHs
pacripesnenieHrus HOPMHUPOBAHHOM  WH-
TEeHCHBHOCTH HAalpsikeHui (mapamerpa
K) nipy HamMuuMu B Kamepe 3aK/Iaiky
(puc.2, a) 1 6e3 Hee (puc. 2, 6).

[Ipy MaTeMaTMUeCKOM MOIeIMpPOBa-
HYM BapbUPOBA/IVCH MTapaMeTphl KaMep-

HOM CHCTeMbl pPaspabOTKU: MCXOAHasd
cTerieHb Harpyxenus tenvkos (C=0,3 -
0,7),cBoiiCcTBa 3aK/1aI0UHOIO MaTepuasia
(E. =0,1-0,5[Tla) ¥ CTelleHb 3arlo/l-

s
Henus Kamep (A=0,5-1,0) [5].

Ha puc. 3 wnmoctpupyercs BavsiHue
3aK/IadKM Ha HeCcylylo CrOCOBHOCTD
MeXKIYKaMepHbIX LleMKoB. Kak Toka-
3BIBAIOT BHINIO/THEHHBIE pPacyeThl, BHE 3a-
BHCUMOCTH OT CBOWCTB 3aK/IaZ04HOrO
MaTepHasia, MPU Hero/HOM 3arlo/IHeHUU
KaMep OHa He OKa3blBaeT 3HauMTe/TbHO-
ro B/AWSHUS Ha HECYIIVIO CMOCOBHOCTH
LIe/IMKOB. VICK/oueHre coCTaBisioT T1o-
natnuBble Lenvky (C=0,7), rae Hanmuve
3aKIagKu TIPosABAsSeTca Tpu Koadpdu-
LvenTe 3saknaaku 6oaeme 0,8, Tlpwu
A — 1 yrpoyHsiolllee  BO3JAEWUCTBUE  3a-
KIaZAKU CTAHOBUTCS CYIIeCTBeHHee U B
3aBHCHMMOCTU OT CBOMCTB 3aK/IaA0YHOTO
MaTepvasia U KCXOAHOM Hecylller CIIo-
COOHOCTH LIe/IMKOB MOBbILaercs B 1,2
(£, =01F) -1,7 (E,, =0,5E) pa3. C
UBe/IMUEHNEeM CTereHH 3a/IOXKeHUs Ka-
Mep 3ppeKT 3akaaKk CTaHOBUTCH 6o-
fiee BhIpaxKeHHBIM.
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