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BYPOBBIE JOJOTA CO CMEHHbBIMH ITAPOIIKAMH

OCHOBHBEIM BHJIOM ITOPOJ0OpPa3pyInariero 6ypo-
BOI0 HHCTPYMEHTA KapbepHBIX OYPOBEIX CTAHKOB B
HACTOsIIee BpeMs SBIAIOTCSA MIAPOIIEYHBIE JOI0TA.
3aTparhl TOIBKO YTOJBHBIX Pa3pe3oB Ha HX Mpuodpe-
TEHHE COCTABIAIOT HECKOJIBKO MMJUTHOHOB pyOIicii B
roj. Cpok ciry»KObI MIapOIIEUHbIX TOJOT MPAKTHUECKH
onpeenseTcs CTOMKOCTBIO OTIOP.

3aKIHHABAHHE OMOPbHI LIAPOUIKH BHI3BIBAET IIpe-
KpalleHHe ec BpaleHHS, CICACTBHEM 4ero sBIseTcs
H3HOC 3yObeB ee BoopykeHus. [Ipu aToM HapymaeTcs
HOpMalibHast paboTa OCTampHBIX IIApPOMIEK 0JIOTa,
T.K. 3HAYUTENbHASA YacTh KPYTALIETO MOMEHTA H Oce-
BOTO YCHJIMS, TPHUIIOKEHHBIX K JIOJIOTY, BOCTIPHHUMA-
€TCs HEBPALIAIOLICHCS IAPOIIKOH.

Jonota, BhIIEANIME U3 CTPOS H3-3a M3HOCA BOO-
PYKEHHUS IIapolleK, UMEIOT KoleOaHHus Mo BENHYHHE
MPOXOAKH HAa JOJOTO OT ABYX X0 mATH pa3. Koraa
JOJI0Ta 3aMEHSIOT BCJIGACTBHE M3HOCA JJIEMEHTOB
OMOpBI MAPOIIEK, KoJeOaHus UX MO CTOHKOCTH A0C-
turaet 10 pa3 u donee [1].

lMapomredynsie 10JI0Ta COCTOAT H3 CBApPSHHBIX
Mexay coboil cexiuii, Ha nandax jJan KOTOPLIX Bpa-
LIAFOTCS CMOHTHPOBAHHBIE INAPOIIKH M ABISKOTCS
TAaKAM 00pa3oM Hepa300pHBIMH KOHCTPYKIHAMH,
BCJIEICTBHE YEro MpH BBIXOJIE U3 CTPOsl OAHOH mia-
POLIKH UM €€ OIOpPBI OpaKyeTcs BCe A0JI0TO.

B »T0ii cBA3M BechMa 3aMaHYUBBIM ABJISETCS CO3-
JaHHWEe T0JI0TAa CO ChEMHBIMH MIAPOLIKAMH, YTO IIO-
3BOJTHIIO ObI, 3aMEHAs BBINIEANIYIO M3 CTPOs LIApOII-
Ky, 3Ha4uTeNbHO (B 1,5-2 pa3a) npoaauTh CPOK CIyXK-
OBl JOPOTOCTOAIIETO JONOTA.

IIpu >TomM o0TpabOTKYy KOHCTPYKIMH HOJOT CO
ChEMHBIMH IIAPOLICYHBIMU JIaNlaMU Leaecoo0pa3Ho
OCYHIECTBUTh Ha KOMOWHHMPOBAHHBIX  PEXYIIe-

mapomeyHsix gonotax (PIIJI), y koTopeix Harpyska
Ha IIapolIeYyHbIH oprad (6narogaps HAJIHYHIO PEXKY-
IEr0 OpraHa) CyleCTBEHHO MEHbIIE.

Pa3HbIMH aBTOpaMH M OpraHM3aLHAMU IPEapH-
HHMAaJHMCh HEOJHOKPATHbIC IIOMBITKH CO31aTh KOMOU-
HHPOBAHHBIE PEWkKYIIe-IIApPOIIeYHbIE 10/I0Ta, COue-
Tallue B cede NpPeHMYLIECTBA PEXYLIHX H IIApo-
IIEYHBIX.

OpHoit U3 HepBBIX KOHCTPYKUHMil mogodHoro no-
n0Ta, pa3paboTaHHOTO Ha KadeApe FOPHBIX MAllHH U
komIuiekcos Ky3['TVY, Opino tonoTo, npeacrasieHHOe
Ha puc. 1.

} 2
Gl 2 5
Puc. 1. Kombunuposarnoe 0010no co cbeMHbiMU
WAapOWEeYHbIMU 1AM,
COeOUHEHHBIMU € KOPRYCOM 0010Mma
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Puc. 2. Kombunuposanroe donomo ¢ uiapouiey-
HbIMU TANamu ¢ KOHUYECKUMU X6OCHOGUKAMU

ITpu pa3paboTke KOHCTPYKIMH 3TOTO J0J0TA aB-
TOPBl OCHACTHIIN €r0 CheMHBIMH KaK PEXKYIIMMH, TaK
H IIApOIIEYHBIMH OpraHaMu. CBheMHBIMH PEKYLIHMH
JEMEHTAMH CIY)KHIH MOPOAHbIE pe3lbl 6 Tuma
HIBM2c-1-1-04 ¢ KOHHUECKUMH JepiKaBKaMM, ycTa-
HABJIIMBABLIMECH B I'HE3/1aX BTYJIKH 5, IPUBAPEHHOH K
koprycy 1 nonota. Jlanel 3 maponiex 4 Kpernuianch K
KopIycy 0ontamu 2.

K xopmycy 1 monora Obu1 nmpuBapeH NpUCOETH-
HHUTENBHBII XBOCTOBHK 7, CHaOKeHHBIH CTaHIapTHOI
KOHMYEeCKOH 3aMKOBOH pe3b0oif. [na ounctku 3abos
CKBa)KMHBI OT OypOBOI MeJoud B Kopryce | u BTyJKe
5 mpeaycMaTpHBAIHCh KaHaNbI § A CXKATOTO BO3IY-
xa. [lpu menwrtanuax gonota [2] ckBaxuHel Oypunu
crankom 2CBIII-200H Ha rnyOuny 24 M noa yriom
15 rpaa. k Beprukand. OJHOBpEMEHHO B TeX K€ yC-
JIOBHAX OYPUIHUCH CKBaXKUHBI U IIAPOIIEYHBIMH 10J10-
tamu K-214CI1. 3a nepuoa ucnsiTanuii ObU10 Mpo0y-
peno Oonee 300 M ckBakuH. Pe3ynbTaThl MpUBeAEHEI
B TabmuLe.

Tabnuua
Cpennee
Cpennsst | Bpems 0y- | Cpeanee 3na-
oo CKOpOCTh peHus YCHUE CHITBI
o OypeHHs, | CKBaXHMHBI | TOKa 31eKTpo-
M/q riyOHHOMH JBurarens, A
24 M, MUH
5}2&4' 40 36 69
PLIJ 73 19 56

[IpoBeieHHbIC HCIBITAHUS BBIIBIIM HEAOCTATOY-
Hy10 npouHocTs PIIIJ] 1 HeHae)KHOCTD KpPEILIeHUs
IIAPOLIEK Ha €ro KOpIlyce IIPH NOMOILH DOJITOB.

B nanpueiimem Obl1a NpeUIOMkKEHa KOHCTPYKLUS
PHIJ (puc. 2), rae B OMTOM cTalbHOM Kopmyce 1,
BBLIITOJHEHHOM 3a0/JHO € TPHCOEAMHHTENBHBIM XBO-
CTOBHKOM, OBLIM KOHMYECKHE OTBEPCTHA, B KOTOPBIX
yCTaHABIMBAJIMCh KOHHYECKHE XBOCTOBMKH Jam 2
mapolex 3.

Pe3us! 4 ycraHaBiIMBAINCh B CHELHANLHON Aep-
kaBKe 5, KOTOpas MIMJIMHTOM 6 (HUKCHpOBanack B

Puc. 3. Hlapoweynas rana ¢ Kpyensim X60€mosu-
KoM

Koprnyce. duUKcanMs KOHYCHBIX XBOCTOBUKOB B KOp-
nyce mpeAycMaTpHBaiach 3a CYeT CHJ TPEHHA, 4TO,
0JIHAKO, HE ONpPaBAATOCH MPH HCMBITAHUAX: MO Jeil-
CTBHEM BHOpalHMi IIAPOIIKH BBHIIAAAIH H3 KOpILyca.
Kpome Toro, H3roToBIEHHE KOHMYECKHX XBOCTOBH-
KOB M OTBEPCTHIl C TOCTATOYHOH CTENEHbIO TOYHOCTH
OBLIIO TPYAHO OCYIIECTBHMOM orepanueil, TpedoBas-
el CHenHanbHOTO OOOPYAOBAaHHMA W MEPUTENBLHOrO
HHCTPYMEHTA.

ITosToMy B p;anbHeiiieM OBUTH HM3TOTOBIEHBI
ChEeMHBIE JIAllbl IIAPOIIEK € [VIAAKAMHE LHIHHIpHYE-
CKMMH XBOCTOBHKaMH (puc. 3).

Opnako moaoOHas KOHCTPYKUHA Jlall TAaKKe He
MO3BOJIMIIA UX HAJEKHO (PHKCHPOBATH B OTBEPCTHAX
KOpryca OT pa3BopoTa H BHINAJaHHs, MOITOMY Clie-
JIYHOIIHMM 3TanoM SBHJIOCH HCIONB30BaHHE pe3b00OBO-
ro COeMHEHHs XBOCTOBHMKOB JIall C KOPITYCOM JI0JIOTA.

Ha nununjapuyeckoM XBOCTOBMKE JAIbl MIAPOLI-
KH U B OTBEPCTHH KOpPIyca J0J0Ta HApe3aiach pesb-
0a, a 3aTeM Jlana BBEpHYyTas B 9TO OTBepcTHe (DHKCH-
poBanach OT Pa3BOPOTa CTONOPHBIM BATHKOM Hepes
CKBO3HOE TIoNepeuHoe oTBepcTHe. Kak mpH ycraHoB-
Ke, TaK U IIPH 3aMEHE LIAPOLIKH OTBEPCTHE B XBOCTO-
BHKE /NI CTOTIOPHOTO BAJIHKA CBEPIIHIOCH COBMECTHO
¢ xopnycoM. Pe3nboBoe coequHeHHe J1all ¢ KOPILYCOM
OKa3aJIoCh JOCTATOYHO HAJEKHBIM H MOXET OBITh
PEKOMEHIOBAHO JUIS IIApOIIEUHBIX J0J0T. Boopyxke-
HHE [IapoIleK MOXKET OBITH OCHAIIEHO TBEPAOCIIIaB-
HBIMH 3yOKaMH pa3inuyHoi GopMbl HIH (pe3epoBaH-
HBIMH CTAJIbHBIMH 3YObSMH, apMUPOBAHHBIMU PEIU-
ToM. OT mepeMellcHNss B OCEBOM HAINpPABJICHUH Il1a-
POIIKH YAEPKHBAIOTCA Kak OOBIYHO 3aMKOBBIMH IITa-
puKOBBIMH TomuHnHUKaMu. Jns oumcTku 3abos oT
BBIOYpEHHOI MOPOABI AONO0Ta CHAOXKAIOT MPOLYBOU-
HBIMH YCTPOICTBaMU B KOpIyce, a U1 CMa3KH OIop
KaHalaMHd B KOpPIYCE JOJIOTa M Jlare CheMHOMH Ia-
POIIKH, COBMEIaeMble MPH CBUHYHBAHHH.
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BJAMUAHUE IKCUEHTPUCUTETA IPUJIOKEHUA HAT'PY3KH
N INIAPAMETPOB [IOTPYKHOI'O KOHTYPA HA YCTOUYHUBOCTD

OnHO¥H W3 NPUYHH CHHXKE-
HHS POU3BO/IUTEIILHOCTH Me-
XaHU3UPOBAHHBIX Kpemeil B
OYHCTHBIX 3a00sX fBJIAETCH
HHU3Kasg Hecymas CcIocoo-
HOCTH TOPOJ MOYB YTOJbHBIX
nnactoB. Ilo ganueiM FO.A.
®enuenko [1], oxomo 37%
JNEeHCTBYIOIUX OYUCTHBIX 3a00-
eB B beloBCKOM YrolibHOM
perHoHe HMeEIT NOYBY, J0-
INyCKaloUyl0 YyIelbHYI0 Ha-
rpy3ky He Bbimie 1 Mlla, u
okono 70% H3 YNOMSHYTBIX
3a00eB UMEIOT [10POBI IOYBHIL,
MO/IBEPIKEHHBIE TYYEHHIO.

Jus  ynyudnieHuss paboThl
KperHu B TAaKHX YCIOBHUAX, B
KysITH (10.A.Penuenko,A.H.
Kopmynos, Bb.A. Aunekcanj-
POB) IpEmIOKEH Crocod yBe-
JIMYEHUsS] HecylleH crmocoOHO-
cTH 3a CYET BHCIOPECHHS B
MOYBY IIOTPYKHOTO KOHTYypa
[0 NEepPHMETPYy OCHOBAHHI,
KOTOpPBIH peaJnu30BaH B HeE-
KOTOPBIX KOHCTPYKIUIX
[2,3]. DToT KOHTYp mepe-
BOJUT MOPOJBI IMOJ OCHOBa-
HUEM B PEXHUM KOMIIPECCHOH-
HOTO C)KaTHs M MPeNnATCTBYET
MX BbIJABIMBAaHHIO Ha CBO-
O6oaHyr moeepxHocTh. HO.A.
denueHko ObUIM  TONYYEHBI
TaKxke (HU3UKO-MeXaHHYeCKHe
CBOHCTBA TAaKHX TMOPOJ JUIA
nnactoB  Jlennnck-Ky3snel-

OCHOBAHUSA KPEIIH

koro u benoBckoro pailoHOB B
3aBHCUMOCTH OT PACCTOAHHUA
OT CBODOIHOM MOBEPXHOCTH H
paccTosHHUS OT 3a604.

Jnga nmeranbHOro wM3yde-
HHsl B3aMMOJCHCTBHSA OCHO-
BaHUH MEXaHU3HPOBAHHBIX
Kpemnei ¢ pa3sMOKacMBIMH MO~
BaMHM IIpH BapbUpPOBAaHHUU CH-

JIOBBIX M KOHCTPYKTHBHBIX
napamMeTpoB OCHOBAHHS C IO-
rPYKHBIM  KOHTYpoMm  Obuia

pa3paboTaHa COOTBETCTBYIO-
mias niaockas MOJellb pacue-
TOB HanpskéHHo-nedopMu-
POBAHHOIO COCTOSIHUSA CHC-
TeMbl '"Kpenb-1nouyBa" Mo M-

pUHE  NIPUCTOHHOrO  mpo-
CTPaHCTBA METOJOM KOHEd-
HBIX  31eMeHTOB. Mojuens

yUYUTHIBala U3MECHEHHE (DHU3H-
KO-MCXaHHYCCKHX CBOfICTB
[OpOJa JIOKHOH ITOYBBI, ME-
HSIOMIMXCS 10 TIyOMHE M IIH-
puHe  mpu3aboitHOrO  Mpo-

l
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TGRS TIoMBA

CTpaHCTRBa.
Jlnst mocTpoeHHs COOTBET-
CTBYIOILIHMX  PErpecCHOHHBIX

3aBHCUMOCTCH TPOBEAEH 4YHC-
JICHHBIH JKCIEPUMEHT IIpPH
BapbHPOBAHHU 3KCLIEHTPHCH-
TE€Ta, OTHECEHHOTO K AJIMHE
ocHoBaHMs, (¢/L) mpumokeHus
pE3yAbTHPYIOLIEH OT peaklul
rugpoctoex (R cek), BennuuH
BHEApPEHUS IOTPYKHOI'O0 KOH-
Typa B 3aboitnoit (hkl) u 3a-
BanpHON (hk2) wacTsax ocHO-
BaHHA T[IpH MOIIHOCTH JTOXK-
Ho# noussl (H).
PaccuutniBanuch 3Haue-
HHUA [apaMEeTpoOB BJaBJlIMBa-
Hus 3aboiiHoro (hl) wu 3a-
BanbHOTO (h2) HOCKOR OCHOBa-
HUsA, KOTOPBIC SABJIAKOTCA OC-
HOBHBIMH II0Ka3aTEIsIMU  YC-
TOHYHBOCTH CHCTEMBI «OCHO-
BaHHe-ouBay. Cxema mapa-
METPOB pacuéTHOM MOJEIH
NpeacTaBicHa Ha puc. 1.
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Puc. I. Ilapamempol npodonbrotl modenu



