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A.E. BAUTAPKHUKOB

KypaMbiHga anci3 KaTnapbl 6ap Tockaybin

KeHTipeKkTepaeri cousmkansik Taciprnep

epcinemigeri keHAI KeyJern Ka3bill alry Ke3iHxe KeHic-
>KTiKTep — keyipiep maiima Gomamei. Ocbl keyipre
YKEPCUTEMHEH KeJIeTiH Herisri cayMaKThl TOCKAYBLT KeHTi-
peKTep JkoHe KeHi anblHFaH KeHICTIKTiH YCTiHAe Ty3isgeTin
WaTeIpaey canMarsiH 20x20 Metp Top GOHBIHINA KalIabl-
PBUIFaH KyBICapasbiK, KeHTipekTep Kabbuigainst [1].

A, OCHl KeHTipekTepHiH OOWbIHAA MBIKTHLIBIFEI Te-
MeH, kenbey Hemece AeHreilli OpHaIACKaH oJci3 KaTnap-
nap Ke3gecesi.

Bya eici3 karnapiap KEHTIPEKTIH caJMakka Kapchl-
aacy Kabinetin TeMEHAETIN, KeHTIpeKTCpAiH enmeMuepi-
He OHe ciieMBiH KyliiHe expyip piknain ereai. Kenxi key-
JIeT Ka3kil ajlFaHAa KanJBIPBLIATEIH TOCKAYBII KEHTIpeK-
Tepae xypertin dusukanbik tocipuep [1, 2, 3] — enbek-
Tepiie KapacTeipbliFaH. TOCKaybll KEHTIpEeKTiH GoMbIHIa-
FBI OJICI3 KaTmapiblH BIKIAIBIHAH OONATHIH (H3HKAIBIK
KYOBUIBICTAp KOHE OHBIH MBIKTHUIBIK, KACHETiHE ocepi To-
JIBIK, 3ePTTENMETEH.

CoHnpIKTaH, GOMbIHAA BIICI3 KaTNap OpHAaCKaH TOC-
Kaybll KEHTIpEKTEpAEe XKYPETiH KYObUTHICTApAbIH, bI3MKa-
CBIH 3epPTTeyHiH MaKCaThbIHJa KBUBAICHTTI >KapaTbIHIbI-
nag 1:200 macmrabTa MOAEIb KaCaTbIHIbI.

Mopenbae SKBUBAJICHTT] XapaTelM peTiHige KyM MEH
napadui KOJIaHBIIAl. DKBUBATEHTTI )KapaTblHIbI KabaT-

Tapbl MEH KeHTipeKkTepliH OGOMBIHAA KYPETIH QU3HKaIILIK
Tocipiepai Oakpliayra OHTaMnel GONy YINH MOIENBIUIH
ekl skaxTaphiHbiH GeTi MBIHELAaH Kacanbiaael. Kabarrap-
IBIH TOMeH Kapai Tycyid Gaxpliay yINiH TepeHMiK Kana-
JIap OPHATHIIIBL.

MozenpAeH TOCKAYBUT KeHTIPEKTiH apachHAAFh] 8JICi3
KaTHapIbly KaJbIHABIFBl Mg =3 M; KEH IIOFBIPIbIH
KamBIHIBIFel m, = 20 M, Tepenairi A =320 M; TOCKaypiI
KeHTipekTiy eHi b, =20M GonaThlH TaOMFU >Karkambl
KapacTRIPBUIIEL :

Mopensain enmeMIik MOHIEPiHe XKOHE MACIITAObIHA
colkec 2-TOTITAFLl CHIPFY CHI3BIKTApBIH TEOJIOTUANBIK Ti-
JMiKKe calFaHHaH KeliH caiMarbl KybICApajblK KEeHTipex-
Tepre TyceTiH INATHIPJIAHFAH KeJeMHIH MIerapanapbl
aHpikTanaasl. llateipasiy Tebecined xepberke neHin Tik
cuipry Gerti Tysimemi. Ochl iprenec xaTKaH Keyipnepaix
YCTiHZeri IaTeIpiapsiHbiH, apacsl MeH jxepbeTke AeHiH
Tik GarbITTarbl LIEKTEYJEPHiH AapachIHJarbl KOIEMHEH
TOCKAYBUI KEHTIPEKKE TYCETIH CallMaKThIH IIaMachl Tabbl-
sanst [3].

Mogenbae TAKTaHbl KA3biN alya KEHKYBIC — INiHIeK-
Ti KeH Ka3y XyHeci KOJaHs11 bl

Mopnenbaeri KeHIOFLIPABT Ka3y >KYMEICTaphl MOJEb-
JiH eHiHe mapaiensb GaFblTTa TOCKAYBUT KEHTiPEeKTEPAiH
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[image: image2.png]exi GyHip skaKrapbiHaH y3biHa GOHBIMEH KasblMIap Xyp-
risyaen 6acranmsl. KaspIMmapael Kyprisy KesiHme Toc-
Kayblll KEHTIpeKTep KaJIBINTaH(bIPBLIILL

Monensae 6ip yakeitra exi TakTaHbl (aHENbL) Ka-
3601 ATy Kkocnapianrad. OceiFad 6ainaneICTBl MOJCTBAC-
ri exi meTKi TakTalapia KyblCapanslk KeHTIpeKTepiH Ka-
JLIITAHABRIPY YINH TOCKAYBUI KEHTIPEKTEPAiH JKaHbIHAH
OTLIreH KaskIMlapFa nmapaiienb GaFbITTa KaskIMIap Xyp-
rizingi. Conan xeflin naneabaepae 6ipiHun KxaTapAarbl Y
KEHTIpPeKTi KAJILINTaHABIPY KYMBICTAPhL KYPIL.

Kasy xyMpICTaphl TAKTAZAFH KEH/1 TONBIFEIMEH AJIBIIT
BiTKeHTe Meiin xanracaxpl. Momenberi exi MeTKi TaKTa-
mapael 6ip YaKpITTa TOJIBIFRIMEH Kashil alFaHHAaH KelfiH
OPTaHFB! €Ki TakTaJapfa Kasy »KYMBICTApPhl OCBhI PETICH
KAIFACAIBL.

Mogensae Kaly JKYMBICTapBlH KYprisy OaphICHIHIAZ
TOCKAYBII KEHTIPEKKE TYCiN TYPFaH KYWUTiH OarbiThiHaH
Tockaysll keuripextepniy Goitsranarsl C,Cyll,0 1, oacis
Katnapasie [0, ambik 6yHip OeTiHAe TiKTeH aybITKBI-
FaH ¢ =45° — 0,5p OypHIIBIMEH JKOFaPFLI P 1T, xoHe To-
Menri [, ceipry 6erTepi naiina 6ommsr. Coipry GetTepi-
meH wiektenred [, /0, kemeMi TOCKaybil KeHTipeKKe
TYCIN TypFaH TiK KepHEYAIH IaMachl () @NCI3 TayXbl-
HBICTBIH Gip OarbITaFsl KBICBIMFA MBIKTBLIBIFEl NIaMACHI-
HaH (o,;) YIkeH GONFaHAA ONBIPHUIAABL. ¢ GYPLINILIMEH
TY3UIreH ,ZZ"[[,,C JKOHE ,ZZ’,[J,,, ceipry GeTTepi TyiickeH J HYK-
TeciHIe KepHeyJleHy apThIlN, Tik OarbITTa TaCKapBIKTap
naiiga Gonamel. Tecip GipHemie peT xaHTalaHbIN, 8ICI3
KaTnapieiy OYiip *aKKa BIFBICYBIHBIH KeJieMi Oip jKarsl
O, ®ancapapaiblk GeTiMeH, eKiHNI XaFsl iUk yHKemic
p 6ypounbiven Tysinred O,/, cbipry GeTiMeH MeKTeNnai.

Ocsl Tocip aicis Katnapasiy C,C,, OyHip Oetinne ne
sypeni. HoTmxecinge oncis xaGaTThIH MOFAPFBl JKAFb!
nenreitni 0.0, 6eTiMeH eKTeNe 1.

Yorigeri MBIKTBUIBIFBI TOMEH 9ICI3 KaTiapiblH, Ka-
JIBIHJIBIFB] Y3BIHABIFBIHAH Kiti m,, < [, G0onFaHma xypeTiH
busuxanpik Tocipiaep [4]-Te KapacThIpBIIFaH.

Bip Garpitra Tycin TypraH KbICHIM keOelreHne ancis
xarnap )anusuisit, C, M, xoHe T,/ albiK GeTTePiHiH
wuekrepi ToMmeH, an Cp,d,M,T, OeTiHIH ueri Korapbl
Kapail BIEbICazsl, OJci3 KaTHapiblH JKaHIUBUIYBIHAH Ka-
JBIRJBIES (m,,) asaitemn, C,M,T,M, xeneMmiHin OyHip
MKAKKA BIFLICHITI IIBIFYbIHA KeAepri sxacaitnsr (1-cyper).

KenripexTiy GOWBIHAAFEI SICI3 KaTnapiply OHiKTiri-
HiH METKUIKTI IraMaaa ajxacapa anrMadThIHABIFbIHAH KO-
FapeIgan Tycin TypraH Kymke M, T, OeTiHiH Symrym ayna-
HH! GolbiHma kKapcwuiacanmpl. KeHTipekTin A4, KeHe B,
ImeTKi HyKTedepineH p — imKi yikenic GypelnibiHa coil-
Kec eki A,.M xoue B, T coipry Gertepi Tysineni. Conbl-
men 6ipre, M,,T,, wiektenred OeTiHIH KUEKTEPIHEH DE p
OypHIIBIMEN ChIpry 6eT Jypin, M xene T HykTenepinze
Ty#iceni.

KrichiM apTKaH kesfe M, xoHe T, HyKTesepiHed TiK
GarpITIa TackKapbIkTap kypin, TB,. celpry OeTiMeH T
HykTeciMen wiekrtenitt, Ty, 7,:Bselly konemi anplHanst. 1,7,
aoHe T,B, Ccoipry OeTrepiHiH apachlHIAFsl OYphILI
w = 28-ra Ten. Kenripekke Tycin Typrad canmakral 7,8,
xoge T,T, Oerrepi Goipmnia encizperin, Tn7,Byells
KoJNeMiHiH Kapcbuiacy kabineri asasmbl Jd, KEHTIPEKTEH
axoipan, 7,1, 6eri ToMeH Kapall alObIK, OETKE bIFHICANBL.
Onci3 KAaTIapIBIH XadmsUIs, Oyiip Geti neHreini kyiire
aybickan T/, 6etiMen 1), 158,05 KoJIeM CIPFUTIBL.
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1 — CYpKYMTacCTbl TayXKblHbICHI; 2 — &nci3 kaTnap; 3 — keHi anbiHFaH keHicTi; _ _

— @ BypbillibiMEeH OfbIPLIIATEIH ChIpFy 6eTTep;

_ — Tik BarblTTa naaa GonFaH TacxkapbeiKTap;
— i yiikenic p GypbilibiMeH Naina GonaTeiH coipFy GeTTep;

1-cypeT — KypambiHga oricia KaTriapkl 6ap Tockaybif KeHTipekTeri dusuxansk TacipaiH Kypyi

TpyAbl yHMBepcuTeTa
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Kpiceim kebetirenne 7,7, Oyitip Oetinen ¢ = 45-0,5p
BIFBICY OYpBIIBIMEH TiKTEH ayBITKBII, JKOFApFHl Ty T, %o-
ne T, T, Temenri colpry Oerrepi Ty3inemi. Tik xepHeymiH
aptybiHal T,.T,7,, xememi Oyifip >kaxxa biFpicafgbl. Ockhl
CBIpFy OerrtepiHin TyiHickeH T, HykTeciHIe KepHEYJICHY
Ky#i apThim, Tik OarbITTa TacKapbikTap Haiina Gomnamsl.
Tacxapsixrap 7B, xeHe 1T, chlpry GeTtepiMer 5 XKoHE
T, uyxrenepinge tyiicin, xananaun 7,715 xene T,1,,T,
KeJeMIepi abIHAIbL.

Enmi ¢ OyphllIbIMEH MIEKTeNreH KeleMHiH OyHip
WaKKa BIFBICYBIHA Ty, 1B,y KOMeMi Kemepri jxacaimbl.
By#iip KeichIMHBIH OipTingen apTyblHal T,,7..B, /. Keie-
Mi KeHTipekTeH OemniHin Tyceni (2-cypet).

Conan cow, T,7,T, xenemi 1,7, colpFy OeTiMeH To-
med xounkuasl, an 7,7,.T; xenemi 7,.T; ceipry GetiMeH
GaiiyanHpichl 0OIMAFaHIBIKTAH 63 CAIMAFEIMEH OIBIPBUIBII
TYCeHi. ‘

XKorapeina aWTBUFAH @ OYpHIIIBIMEH OIBIPHUTYIBIH
Tacipi 6ipHeme peT Kaiitananmin, 7,7, T keneMiMeH mUek-
ternexni. by tacip C,.A4,,. Oyitip OeTiHiH xarFpIBIa O3 Xype-
oi [4].

HoaTmxecinae TOCKAYBUT KEHTIPEKTIH XYKKeTepimIi-
NiK KabineTi KeMHUmIi.

Tockaybul KeHTipeKTiH 6o¥bIHnarsl 6alikanran ¢usn-
KaIbIK, KyOsuIsIcTap OOMBIATIIA MBIHAKAM KOPBITBIHAB! Xa-
cayra Gonajsl:

- TOCKAYBU! KeHTipekTiH OoMBIHIA OpHANACKAH BJCi3
KaTIIapAblH KAJbIHABIFEl apTyblHa OaltmamsicTsl Oyifip
GeTke BIFBICY Kestemi aprambl. KesneMHiH apTybiHa Gaiina-
HBICTHI KEHTIpeKTeri anci3 KaTrapAblH KOFApFHl )KaFbIHA

Imki yikenic 6ypInbl p-MeH TY3iIeTiH ChIHAHBIH, Ke/eMi
Kimipedieni, byn o3 keserinfe TOCKaybUI KEHTIPEKTIH,
MBIKTBUIBIFBIHBIH [IAMACHIH e3TrepTei.

- COHBIKTAH BIICi3 KATHApIbIH eCeNliriH KeHTIPEeKTiH
GOMBIHAA KYPETIH (QU3UKa-MeXaHHKAIBIK TOCIpAepAl Ka-
pacThIpa OTBIPHIT Taby Kepek;

- TOCKAYBUI KEHTIpEeKTiH MBIKTBUIBIFBIHA OJCI3 KaT-
HapABIH BIKTATBIH eCKepe OTHIPHIN, KeHTIpeKKe TYCil Typ-
FaH CileMHiH KepHEYJNeHy KYHiH BIPhIKTaY apKbIIb! keyip-
Jeri JKyMbICTapAbIH KayiNCi3MiriH KaMTaMachl3 eTyre
MyMKiHziK Geperi.

2-cypeT — TocKaybln keHTipekTiH GolibiHbarsl o1cia kaTnapabit
bIKNanbIHaH onblpblTyb
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CHOBHAs UeNb CHCTeMbl KpeIUIeHUs — MOOWIN3aIus

U COXpaHeHHe CBOWCTBEHHOM [JaHHOMY MAacCHBY
TIPOYHOCTH € TeM, YTOOBI OH CTAHOBMICA CaMOMOAAEPIKH-
BAOIIHM.

KoMIuiekc OCHOBHBIX 3MEMEHTOB B3aUMOJECHCTBHA
KpemH MoJ3eMHBIX BHIPaOOTOXK ¢ TOPHBIM MACCHBOM IMpen-
CTaBJIeH Ha pHc. 1.

AHKepHas cucTeMa KpelUT IOpoly, COXpaHsas orpa-
HUMEHHe MBIDKEHMA KPOBNIH M IO3BOJAA MOPU3OHTAIBHO-
MY HaIpsHKEHMIO yAepAUBATh KPOBIIO HA MECTE, HE AaBas
e#f Bemazath. s mommep)kaHWsA KPOBIM B HOArOTOBH-
TeNbHOM BBIpaboTKE TpeOyeTcs NOCTaTOMHOE TOPH3OH-
TalbHOE HANMPSHKSHUE I OTPaHHYEHHS ABIKEHUA KPOB-
14 ¥ ee 3¢ dexTuBHON Purcanuu. [IprMeHeHNe aHKEPHOR
Kperd Ha IHaxTaX No3BOJwiIo B 5-10 pa3 yMeHBIUUTH
pacxon MeTayulonpokara, 6eToHa, Jieca, B 3-5 pa3 IOBbI-

Paspa6oTka nporpeccuBHoro cnoco6a kpenneHus
NOAroTOBUTENbLHBLIX FOPHbIX BbIPaboTOK
KOMGUHMPOBAHHOU aHKEePHO-PaMHOM Kpenbio

CHTh NPOM3BOIUTENHHOCTh PaboT NpH KPerneHHU BhIpa-
60TOK, B 2-3 pa3za NOBBICUTH TEMIIB NPOXOJAKH, BIBOE
COKpATHTH 3aTpaThi Ha KpeIIeHHe W MOJAepKaHue Kpenu
B paboyYeM COCTOSHHH BO BPEMS SKCIUIyaTalluH.

Jinsg moaiepkaHus KpOBIY C MOMEHTa YCTAaHOBKU
KpENeXHOI KOHCTPYKLHMK pa3paboTan cnocob Kperienus
[OArOTOBHUTENLHEIX TOPHBIX BBHIPaOOTOK, B TOM YHCIC
NPOBOMMMBIX IO BRIGPOCOONACHBIM WJAcTaM, KOMOHHH-
POBaHHOM aHKEPHO-PaMHOM KPEIIbio. '

Ha npaxtuke npuMeHseTcA CHOCO0 KpeIUleHHs rop-
HBIX BBIPAGOTOK PAMHOR apOYHOM Kpemnsio, BITFOAIOMIHH
YCTAHOBKY OOKOBBIX CTOEK M BEPXHAKOB, COEIMHEHHbLIX
XOMYTaMH, OpHUYeM OTHAeNbHbIe PaMbl Mex Ly co00H ¢Bi-
3aHel pacctpenamu [1]. HepoctaTkoM JaHHOro cmocoda
KpeIUIeHIUsI FOPHBIX BEIPAabOTOK ABJIAETCA TO, YTO apovHas
KpeIlb M3-332 HENOJHOro KOHTaKTa He Cpasy BOCTPHHHMA-
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[image: image4.png]€T Harpysky OT BhIUIEJIENKAMHUX M OOKOBBIX BMEINAIOIIMX
IIOPOJI, YTO NPHBOJUT K MX PACCIIOCHHIO K PacTPeCKUBa-
HWIO HA 3HAYUTEILHOE PacCTOSHNE B ITyOs OKpysKaloule-
ro MaccuBa M B XOJ€ BKCIDTyaTalMH KpPery —— K BOCIIPH-
ATHIO 3HAYUTENBHON BEIIHHB TOPHOTO JaBJICHIIA.

Ha mpakTuke Taxke NPUMEHEM CHOCO0 KpeIUleHus
COYETaHHEM apOYHON M aHKepHOH kpene ¢ rnocnemoBa-
TeMLHOH CMEITaHHON ycTaHOBKOW Bpa3bexKy pam apod-
HOM MeTamudeckoif MpodunupoBaBHON Kpemu, a MEeXIy
HUMH — OonToB aHkepHo#t kperw [2]. HemoctarkoMm Ta-
KOro cnocoba KpeIUleHHs TOPHBIX BHIPAOOTOK SBIAETCH
TO, 9TO He 00eCIeYHBAETCA COBMECTHAs padoTa ¥ CyHle-
CTBEHHO CHIKaeTca 3((EeKTUBHOCTE paboThl KOMOWHU-
POBaHHOM KpeTH.

Kpome Toro, npy BOSHUKHOBEHUH Ia30ANHAMUYECKHX
TpOsIBIIeHMH (BHE3AITHBIX BHIGPOCOB YIVIS WIH la3a) W
IpH aBapUHHBIX CHTYAUUSIX, CBS3AHHBIX C B3pBIBAMH Me-
TAHOBO3MYUIHOW Cpenpl, YrOJBHOM TBUIM, NPH FOPHBIX
yZapax pamMHas Kpelb HE BBIICPKMBACT AMHAMUYESCKHX
Harpy30K ¥ IOJTHOCTHIO pa3pyilaeTcs.

3apadeit ABysgeTcs MOBBIHIeHHe 3Q(EKTHBHOCTH pa-

60THl apoYHO-aHKEpHOH Kpenu 3a c4eT obecnedeHud
COBMECTHOH pabOThI OTACHBHLIX 3BEHBEB.

Henp pocTuraercs TeM, 4TO 10 Mepe IOJIBUTAHUA
npoxoadeckoro 3a00s Bpa3z0eXKy yCTaHaBIVMBAIOT apKH
paMHoOM npodIHPOBaHHON M aHKEpPHOH Kperieli, a aHKe-
PBI YCTaHABIIMBAIOT B OBAIBHBIC OTBEPCTHA 3BEHBEB aPOK
paMHO# kpenu, obecneyyBas NOJATIHBOCTb €6 BEPXHAKA
M GOKOBBIX HOXEK.

Ha puc. 2, g npencrTaBieHo IONEpEYHOE CEICHHUE
Tpe ularaeMoll KOHCTPYKUHHM Kperty; 2, 6 — MpoaoJbHbIHA
pa3pe3 BHIpabOTKY; 2, 6 K 2 — {parMeHT MecTa yCTaHOB-
KM aHKepa B OBallbHbIe OTBEPCTHS paM apodHOH kpernu —
DpPOJONBHBIN paspes A #u GpoHTaisHblit BUI B, cooTser-
CcTBeHHO. B rniponecce mnpopedeHUs TOPHON BHIpabOTKH
MOCPEACTBOM BBIEMKH TOPHOM Macchl B KOHTypax Inoiya-
¥ B IPOXOJKE HA OUEPEAHON MPOXOMYECKHH LUK ycTa-
HAB/MBAIOT BEPXHAK | W IVIOTHO 3aKpEINSIOT €ro K Mopo-
JaM KpOBIM 2 aHKepaMH 3, BCTABISIEMBIMH B OB&JIbHbIE
orBepcTus 4 npodMWIi ¢ 3aKpeIlIeHHeM Ha CTSKKAxX S
rafikaMu 7, 3aKpblBaeMBIMH Ha pe3b0OBOM y9acTox 6
CTEepKHA aHKepa.

CocTogHue MaccuBa

]

Ynpyroe

Heynpyroe (mnactu4soe,
BSI3KOE, JIUCIEPCHOE)

KoMbrarpoBaHHOE
YIIPYromnIacTHYHOe

|

Brausroume GaxTopsl

L

|

EOTCCTBCHHBIC ECTeCTBﬁHHLIS PerynupyeMHe TCXHUYECCKUL:
HEPETYyNUpyeMbie: perysiMpyemsle: MPOK3BOACTBEHHO-
riyOrHa pa3paboTky, r'e0JIOrHYecKre TEXHUYECKUE dopma
Yron nafexHus, XapaKTEPUCTUKHU TIOPOA, ¥ pazMephl BEIPaboTOK, HX
CTpOCHI/Ie U TUIl NOPOX, FH}lpOFCOJ‘[OFI’I'—ICCKI/Ie PaCcTIONIOKEHUE, CHOCO6LI
HapyUIEHHOCTh NapamMeTpsl OXPaHb! U KPEIIeHHA
1
Mexaunueckasn

XapakKTepucThKa Kpernu

l

Bpewms BcTynnenua

B KOHTAKT C TOpOAOH
L

ll

3aBHCHMOCTD COIIPOTUBIACHUA
OT MEPEeMEIICHUA
]

PexumM paboTsl kpenu

l — T |
3anannas SananHas BianMosnusaomas KoMbunn-
nedopmanus Harpyska nedopmartus POBaHHBIH

I |

1 |

I

ITpnunHs! nedopMUpOBaHUA
MaccHBa

I

| l

| 1

30HBI TTOBBIUEHHOTO
TOPHOIro JaBleHUsI

BinsiHue
OYHCTHBIX paboT

Ilepexox ropHBIX
BBIPa0OTOK

Pacrionoxenne
TOPHO¥ BEIpaOOTKH

Puc.1. KoMnieKkc 0CHOBHBIX 3f1EMEHTOB B3aUMOAENCTBIUA Kperni NMOA3EMHbIX BbIPaBOTOK C FOPHbLIM MaccUBOM

TpyAabl yHUBepcuTeTa
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TTocne upoaBiKeHHa BuIPalOTKH 3a Neperpyxaresiem
9 npoxoadeckuM komdalinom 10 Bo3BOUAT GOKOBbIE HOXK-
ki |1 apouHoi Kpenu H 3akperyisfioT WX MOTHO K Dokam
BIpadOTKH 12 yerasoBkoil GOKOBBIX aHkepoB 15 uepes
OBANLILIE OTBEPCTHS B METALINGeCKUX ipodunsx. nuna
NPOAOILHBIX OTBEPCTHI coM3Mepuma ¢ odueit nogariu-
BOCTBIO AaHHOH KoMOuHUposaHHOfi kpenu Oe3 paspyue-
HHS €€ 2EMEHTOB.

Puc. 2. Cnocob Kpennexusi NoaroToBUTeNLHON ropHOR
BLIPaBOTKM KOMBUHUPOBAHHON AHKEPHO~-PAMHOM Kpenbio

IpumeHeHwe npeasaraeMoro  crnocoda  KpereHus
rOpHOM BBIPAOOTKH AHKEPHO-PAMHON KPENbiO 103BOAUT
[OBLICHTh YCTOMUHMBOCTL KPEMH W YMEHBLIHTE 3ATPATHL Ha
fOAREPAKAHHE BbLIPABOTKH 38 CYET COBMECTHONH paboibl
3BEHBLEB (PaM # AHKEPOB) [NPH MJIOTHOM MPHKATHHA K KOH-
TypaMm BbIPabOTKH, YTO 3HAUMTENLHO CHWKUET paccioc-
HUE Y PACTPECKUBAHWE BMELLAIOUIMX MOPOL W HArPY3KH
WX Ha Kpenb. B cnyuae BO3ZHMKHOBEHWS OMHAMUUECKUN
MPOSBAEHUIT TOPHOTO jIaBNEHUA (BHE3AITHBIX BLIOPOCOB.
TOPHBIX YAApOB, IMOA3EMHBLIX B3PbIBOB) o0ecreunsacTes
HEo6X0AHMas YCTORUMBOCTD KPENH TOPHOI BbIpaboTKu.
VmeHnplueuue 00bemMa CBOAA, NPUILEALIEIO B ABHIKEHHE, H
PacTPeCcKyBaHKE BMELLAIOWIHX FOPHBIX MTOPOL HE CNOCoDd-
CTBYIOT IIEPEX0/lY CBA3AHHOI0 adCOPOUPORAHHOTO MeTata
B CBOGOAHOE COCTOSHHUE, UTO YMECHLIUACT Fa30BbIACICHHE
B MOJIOCTH NPOBCANMON rOpHOi BLIPAGOTKH W [OBLILIACT
£5e30MacHOCTD BEEHUS TOPHO-NPOXOAUECKUX paboT.

BbiHeceHHe 3HAUHTENLHOTO 00beMa  BbITOJHCHHS
KpelieHUs M3 30Hbl OTOOHKW FOPHOH Macchl y Lpyiw
3ab09 obecneuuBacT BHICOKYI CTENeHL COBMEUICHMSA
TEXHOJIOTHUECKHX TIPOLECCOB M YBEJIHYMBACT CKOPOCTH
fposeseHs ropHsIX BIPaboTOoK.

Bce onepawii 10 BO3BEACHHIO KPEIH MOMKHO pas/ie-
JAHUTh HAa ABA BWAA — OCHOBHBLIC M BCIIOMOraTeNbHbIC. K
OCHOBHBIM OMNEPALUHAM CAELYET OTHECTH YCTaHOBKY il¢-
MEHTOB KpETIH, PackiiWHUBaHWe pam. 3atsxkky GOKOB 1t
KpOBJN BbIpabOTKH, 3a0yTOBKY 3aKPEMHOTO [POCTPAHCT-
B, a TAIOKE PasTPy3Ky W NMOJAHOCKY KPEenéxXHbIX matepua-
nop. BenomorarenbHbIMM ONEPALMAMM ABJSIIOTCS 110110~
TOBKA NYHOK M MPOBEPKA MPABWILHOCTH YCTAHOBKH DaM.
Pacnipepeniensie 3aTpar Tpy/Aa Ha BO3BCACHUE PA3MYHbIX
BMIOB Kpeliei 1o onepaunsM B 3aBUCUMOCTH OT CEUCHHA
BbIpaBOTKK NpeacTaBiene Ra puc. 3. MuHumanbhble
3aTPaThl XaPAKTEPHbL A8 APOURO-AHKEPHOH KPENH.
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Puc. 3. PacnpefieneHxue 3aTpaT TpyJa Ha BO3BefeHVe kpenen
N0 ONEPauNsM B 3aBUCUMOCTH OT CeueHna BbipaBoTku.
1 — apo4HO-aHKepHas; 2 — apoYHO-NOAATIINBAS,
3 — ¥ene3obeToHHan

Jlns onpeneneHus CKOPOCTH NPOBEACHHMS MOAIOTORI-
TEHBHBIX  BLIPAOOTOK ¢ APOUHO-AHKEPHOH KPESIbIO  Ha
ochoBe MeToauKK [3] paspaboTana HoMOrpamma (puc. =),
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Puc. 4. HoMorpaMma ornpezieneHns CKopocTH NpoBeieHNs NOAroTOBUTENBHLIX BEIPAaGOTOK C apoYHO-aHKePHON Kpenbio

CMNCOK NUTEPATYPbI

1. TexHNKa ¥ TEXHONOTHA TOPHO-NMOATOTOBUTENBHEIX paboT B yrompHOH nmpoMeimiendocty / Tox pen. 3.3, Huneser. M.: Hempa,

1991. C. 39.

2. Mensnuxo AWM. AnxepHas kpens. M.: Henpa, 1980. C. 167-168.
3. IIporpeccUBHBIE TEXHONOTUYECKHE CXeMBI Pa3pabOoTKHM MIIACTOB Ha YrOMbHBIX waxTax. YacTs 2. M.: U um. A.A. Cko4HHCKOTO,

1979.332 c.

YAK 628.517
B.C. IIEBIJOBA

TemMnepaTypax

acTpPOCTPaHEeHHBIM  HEONaronpuaTHEIM  GaKkTopoM
P TIPOM3BOJACTBEHHON cpelpl ABIgETCA UIyM. B OTHIeNb-
HBIX CIydasX DIYMbl MOTYT CTaTh NPUYMHOH aBapmii Ha
npoussoAcTRe. Benepcteue atoro mpobneMa GopbObl ¢
ITAMY BPEAHBIMH NPOU3BOACTBEHHBIMH (aKkTOpaMH MpH-
obpeTaeT GoNBIIOE SKOHOMAYECKOE 3HAUEHHE B HECMOTPA
Ha 3HAYHUTENbHBIE YCOEeXH B 3TOH 06y1acTh 0cTaeTcs OaHON
U3 HauboJee aKTyaslbHbIX.

ITpm noctTosHHOM BO3OCHCTBMM IIyMa Ha OPTAHH3M
YeNOBeKa MOTYT BO3HHMKHYTH ITaTOJIOTHYECKUE H3MEHe-
HUS, Ha3bIBaeMble IUYMOBOH OOJE3HBI0, KOTOPAs ABJIAETCS
nipodeccuoHanbHBIM 3aboneBanuemM [1].

HawnbGonee omacHEIMH i clyXa IpeAcTaBISIOTCS
OTyMBI YHAPHOTO INPOUCXOXKACHHUS, HMEIOIINE HEOKHIaH-

HBIHl, pe3Kkuii ¥ UMMy IBCHBIH XapakTep [2].

CHuXXeHUe Npou3BOACTBEHHOrO WyMa yaapHOro
NPOUCXOXAEHUA NYTEM NPUMEHEHUA OeMNUPYIOLUX
KOPPO3MOHHO-CTOMKMUX CMIIAaBOB NPY NOBbLIWEHHbIX

OpHUM K3 MeTOHOB OOPHLOBI C YAApHBIM LIYMOM B HC-
TOYHHKE €r0 BO3HWKHOBEHUS SABJIACTCA TPUMEHEHUE ML
U3TOTOBIIEHUA NeTallell MEXaHW3MOB CIUIaBOB, obnajnaro-
UIAX IOBBIMEHHON CIOCOOHOCTBIO PacCeMBATh JIHEPIHIO
KoNeOaHuif, T.e. HCHONB30BAaHME CIUIABOB € BBICOKOM
JeMIpupyiomei ciocoOHOCTHIO.

BecpMa NMONYJUIPHBI UCCIENOBAHUS 3BYKOM3ITYUCHHUS
AeMIQUPYOIINX MaTepHaloB NPY KOMHATHOH TeMIepa-
Type Ha ycranoBkax H.M. Jlpeiimana, B.A. [Ipaigoxa,
ILTL Xoxmora, B.IO. Jluarke, E.b. Ytemosa u mp. [3],
OTHAKO OTCYTCTBYIOT MCCIEIOBAHMS 3BYKOU3TYYeHUS [IPU
FIOBBIICHHBIX TEMITEpaTypax.

B kauecTBe 0OBeKTa HCCIENOBaHUS OBbITA BBIOPAHBI
KOPPO3HOHHO-CTOMKHE CTAIN. DTH CIUIABBI TPUMEHSIOTCS
13 W3TOTOBJIEBWS HETalledl ¢ MOBBIUEHHOW MIaCTWYHO-
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CTHIO, TIOJABEPTAIOLIMXCS YAAPHHM HarpyskaM (Knamasel
THAPABIHYECKHX MPECCOB, NPEIMETH! TOMAIHEro 00MXo0-
ga), a Take W3lenuid, paGoTalouX B OOBLIYHBIX aTMO-
chepHBIX YCTOBMAX, PEeYHOW M BOJONPOBOAHOM BOJE,
BIIXXHOM TIap€ M BOJAHLIX PacTBOPaX COJEH OpraHUudecKux
kucnoT mpH 20°C. OTH cTagd HE TONBKO KOPPO3HWOHHO-
CTOHKHE, HO M XaPOIMPOYHbIe, NPUMEHSIOWHECS IpH TeM-
nepatype no 500°C.

HeTam U3 3THX cTanell MOABEPraroTcs YAApHbIM IIy-
MOBBIM BO3HEHCTBHUAM, 4YTO BbHI3BIBACT MMIIYJIbCHBIM
(ymapHsIit) DIyM BBICOKOW WHTSHCHBHOCTH. JdeMmndupyro-
1#e W aKyCTUYECKHe CBOMUCTRBA ATUX cTaNell He H3y4YeHb.

Lenbio ganHo paboTHL ABISETCS UCCENOBAHUE aKy-
CTHYECKOM XapaKTePUCTHKH KOPPO3MOHHO-CTOMKHX CTa-
Jel, WCTIONB3yeMBIX B CNa0OarpeccHBHBIX CpefaX IpH
KOMHATHON M MOBBIIIEHHON TeMIIepaTypax, H BHOBb pas-
paboTaHHBIX KOPPO3HOHHO-CTOMKHX CINIABOB, CHIDKAIO-
IIUX ypOBEHH IIyMa.

B xoxme npoBefeHNA HCCIEOBaHUN HCIIONL30BANOCH
YCTPOMCTBO JUIS MCCIASAOBaHUS COYJApeHHMsA MOIENeH
«ITYAHCOHA» ¥ «MaTPHIBD (pHC. 1).

Verpolicteo paboraer cnegyromuM obpazoM. VY aap-
HUK 2 yCTawaBnuBaeTCs BHYTPH Kopiryca 5 ¥ guxcupyer-
cst puxcaropom 12. Obpasen 1 nocne Harpesa no 900°C u

——

peiepxku 0,5 waca B amextponeun «CHOJI-1625» 9
yCTAHABAKMBAETCA TOX KOPIYCOM 5 Ha BUOpPOM30IMpYIO-
it xoBpuk 13. Guxcarop 12 BeIHEMaeTCA U3 OTBEPCTHA
7 u ofecmednBaeT CBOGOAHOS MNalIeEHe yIapHHKa 2.
Vuapuuk 2 coynmapsierca ¢ obpasunom 1 npu 3aganHod
TeMIlepaType, CO3MAeT UIyM COyJapeHHs, UKCHpyeMBblH
wymomepoM «OxkraBa-101A». Jlna nmosropHOro coynuape-
HYS YOAPHUK 2 MOJHUMAETCS Ha ONMPEJICNEHHYIO BBICOTY
(110, 130, 150, 170 u 193 mm) u dukcHpyeTca PuKcaTo-
pom 12.

H3-3a GeIcTpOro nafeHus TeMIepaTypsl 00pasia BO3-
HHKAeT HEOOXOMMMOCTE 3¢ deKTHBHO 00ecneduTs MHOTO-
KpaTHOe NPOBEleHAe IKCIIEPUMEHTOB. [ 3TOr0 KCI{OMTb-
3yercs 3axuM-¢ukcaTop 17, mo3BOILTIOMMYE ObICTPO MO-
MECTUTEL 00pasell B 11e4b, JOBECTH J0 HEOOXOAUMOMH TeM-
meparypsl ¥ BHOBL 3aUKCHPOBAaTh €r0 HAa OCHOBAHHM
yeraHoBKH. s oGecredeHUs YHCTOTHI JKCHEPUMEHTA
obpaser Beeraa GUKCUPYETCs B OAHOM TTONOKEHUH.

Vposau 3Byka (V3) m3MepsioTcs IO HIKane «Av,
GUIBTp KOTOPOH (UKCHPYET aKyCTH4ECKHE XapakTepu-
CTHKY ImyMma, HauboJyiee MPUONIKEHHOIO K 4€lIOBEYECKO-
My YXy, Tak KaK YeJOBEeK IUIOXO CJIBIIIMT HA HU3KUX M
BBICOKMX HacToTaX. Kak M ypoBHH 3BYKOBOTO JaBJICHMNA,
YPOBEHB 3BYKd HOPMUPYETCA BO BCEM MIpe.

18
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Puc. 1. YcTponcTBo Ans UCCrefoBaHWs CoyaapeHust Moferiei «nyaHcoHa» u «MaTpulisl». 1 — obpasel); 2 — ynapHuK;
3 — HaKOHEYHUK yaapHHKa; 4 — oTBepcTve Ans chukcaTopa B yaapHuke; 5 — kopnyc; 6 — pebpa XecTkocTu; 7 — oTBepcTUs Ans
dukcaTopa B kopnyce; 8 — LyMomep «Okrasa-101A»; 9 — naGopatopHas anekTponeys «CHOJSI-1625»; 10 — MUKPOGOH,;
11 — acBecToBbIN KOBPUK; 12 — dukcaTop; 13 — BUEPOM3OIMPYIOILIMIA KOBPUK; 14 — ocHoBanme; 15 — unidposoll mManorabapuTHbiit
TepmomeTp TLIM 9210M164 ¢; 16 — TepmonpeoBpasosarteris TTL| 06-1300 (aaTuvk ans onpegenexus TemnepaTypbl);
a — paccTosiHue oT MukpodoHa Ao kopnyca, 6 — BbicoTa NafeH s yaapHuka,
B — PaccTosiHMe MeXAy OTBEpPCTUSIMM NS YCTAHOBKM (hukcaTopa
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Ui YIyYIIeHds YCIOBMM Tpyma paboTalomMX Ha ImyM- | | /9 T
HbBIX TIPOU3BOLCTBAX. 7 '

VPOBHU 3BVKA CTAHJAPTHBIX CTAJIEN I

11 HOBBIX CIUTABOB ITPY PA3HbBIX 85 T -
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O.I' BECHMBAEBA
H O, HU3AMETAHHOB

e3oracHas ¥ sddexTrBHas pabora 30m00TBaTa [POC
5B03MO)KH3. IIPY OPraHM3aIMU CHCTeMATHYeCKHIX HHCT-
PYMEHTANBHBIX HAOMIONSHHH 3a COCTOSHHEM YCTOWIMBO-
CTH OTKOCOB OTPa)KAAIOMUX W BHYTPEHHUX Pa3NeNUTENb-
HBIX gam0.

AHanmH3 TIeoNOrM4ecCKOH XapakTEpPHCTHKH [PYHTOB
OCHOBaHHS ¥ TEXHWYECKHX pOUICHHH IO HapallMBaHUIO
OTpakLaloINEX 1aMO0 30J100TBalla ¢ BHYTPEHHEH CTOPOHB!
HAa HaMBITOE 30JIOILIAKOBOE OCHOBAHHE TNOINTBEPKAACT
HeoOXOMMMOCTh OPTaHW3alUK M IPOBENCHHS] MHCTPYMEH-
TaJIbHBIX HaOII0 TeHMH.

B ocHOBaHMM OIpaXAIOIINX H BHYTPESHHUX pasfeilu-
TeNbHBIX JaMOG Jfexar JpecBsHO-LIeOEHUCThIE TPYHTH
IEBOHCKOrO BO3pAacTa, IIMHEI HEOTEHOBOrO U IlecHaHo-
TTIHHUCTBIE TPYHTHI Y€TBESPTUYHBIX BO3pactoB. ['maporeo-
JOrM4eCcKUe YCIIOBHA BCEX JaMO OIpe/IesAr0TCA HaludueM
30II00TCTONHHUKOB, COPOCHBIE TEXHHYECKHe ¥ aTMocdep-
Hble OCAfK¥l, MHOIWIBTPHPYS dUepe3 30i[y H JpPeBecHO-
niebeHNCTEIe TIPOCIION B Tede JaM0, HOANMTHIBAIOT NpPH-

Co3paHue cMCTEMbl FreOMOHUTOPUHIA ANA YCNOBUMA
sonootBana N’P3C

POIHBIE TPYHTOBHIE BOMBI, [IPHYPOUYEHHEIE K DIIOBUAIE-
HBIM FPYHTaM (KOpa BLIBETPUBAHNA CKAIBHBIX TIOPOL).

OcHOBaHMeM IJISI OpPraHM3alyy W MpOBEJEHUS HHCT-
PYMEHTaNbHBIX HAOMIOISHMH CilysKart:

- Ham9Me KOMIUIEKCa CIOXKHBIX  HHXEHEpHO-
re0JIOPHYECKAX W I'HAPOTeONIOIHHeCKHX YCIIOBHIL;

- MOsIBJIEHHE OMON3Hed M oOpyImeHuil OTKOCOB, KOTO-
PBIM IPEAIIECTBYIOT AJIUTEIEHO Pa3BUBAIOIIKIECS MUKpPO-
Jedopmanmn oTkocoB xamo;

- TEXHWYECKHE DeIleHUs N0 HapallVBaAHHIO OTPaXK-
Hnaromux xamb 30/100TBATIA;

- HaJIMIHME HAKJIOHHOTO Caboro OCHOBAHUS;

- IOCTAHOBKa 1aM0 Ha MPOEKTHYIO BBICOTY.

leoMexaHUYIeCKH MOHUTOPHHI ~— 3TO CHCTEMa He-
NpepHIBHOIO HAOJIIOAeHNA 3a TapaMeTpaMy U YTIIPaBJeHHe
COCTOSHMEM Telia OTPKIAIOIMX U BHYTPEHHHX pasleiiu-
TeNnbHbIX JaM0, OCHOBaHHAs Ha TIONYYEHUN HH(OpManuu
0 (M3AKO-MEXaHAIECKMX XapaKTepUCTHKaxX IOPOA Tela
JaMO0bI, ydeTe TEONOTMYEeCKHX, THIPOT€OTOrHIeCKHX
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ocobeHHOCTEM MaccHBa, aHANM3€ BIMAHMSA TEXHOIOTHYE-
CKHX pelleHus [0 HAPAMUBAHIIO OTPaXJaloIux 1amb Ha
reOMeXaHWYeCKHe TIPOLECCHl, IPOHCXOAAIME B Tele
TaMOBbIL.

Crioco0Bl ¥ CPeACTBa CO3JaHMA CHCTEMBI TEOMOHMTO-
puHra Jyis ycuosmi 3onootpana I'POC saxmouaroTes B
CIeLYIOIEM:

- BHIMONHEHME MapKIIeHASPCKUX, HHKEHEPHO-
FE€ONOTMYECKMX ¥ T'HAPOTEOJIONMYECKHX HaOMOASHUH 32
COCTOSIHMEM MacCHBOB;

- TIpOBedeHHe KOMIUIEKCHBIX MHCTPYMEHTAIbHLIX Ha-
OMIOZICHUIL 3a COCTOSHMEM OTKOCOB Ham0, obecreumBaro-
mUX BeiABIeHWe JAedopMaumii Mo rpedHIO M OTKOCAM
amMOBI;

- OLEHKA ¥ APOTHO3 THAPOre0JOrMyeckoro COCTOSHHS
MaccuBa;

- W3YYEHHME WHXEHEPHO-TeOJIOTHIECKHUX YCIOBUM OC-
HOBauHi namo;

- H3y4YeHHne OCOOCHHOCTEH TEXHHIECKUX PEIICHHH 110
HapaIiUBaHUIO OTpaX<JaloIMX AaM0b 30J00TBANA;

- paspaboTka METORMKH U MPOrpaMMHOro obecrede-
HAS [ pacdera Kod(HUMEeHTa YCTOHIHBOCTY OTKOCOB
namo.

Llen¥ KOMILIEKCHBIX WHCTPYMEHTANBHBIX HaOmIOne-
HU:

a) OmpejelieHKe TIPaHUIl PACHPOCTPAHEHMS M BHIA
ne(opmaruii;

6) onpelesieHue CKOPOCTH | BeTHMHH JehopMalliid;

B) ONpeleNenre KPUTHIeCKOH BeJIMYUHBl CMEILEHHH,
TpeNeCTBYIONNX Hadally aKkTHBHOW CTajuM, VLA pas-
JMYHBIX MHXEHEPHO-T€0JOTHYECKMX KOMILICKCOB,;

r) MpedBapUTeNbHBINR pacdeT pasBUTHA Aedopmarimit
BO BPEMEHH [IPH HAPAIUBAHUHK BBICOTHI AaMO.

Oprasm3ans TeOMOHHTOPHHIa MAapKumeHIepeKuX
HAGMOAEHHH 3a JedOopMalaIMy OTKOCOB 1aMO BKIIOYaeT
B ce04 CIIeMYIOIIVE OCHOBHBIE MOMEHTHI:

- BHIOOP MOTEHLMANIBHO M PEAJIbHO HEYCTONYMBBIX
YYACTKOB HA OCHOBE aHAIH3A MH)XSHEPHO-T€0JOIHYECKIX
¥ THAPOTeOIOTHYECKUX YCIOBHH MNIA OIpEeNesICHI MECT

1-]

OLiE - HbA

3aKJIaJIK{ PeriepoB NPOQHIBHBIX JIMHMMH,

- pa3paboTka NpOEKTa CTaHUMN HaOMONeHHs 32 Je-
topmaamMu 0TKOCOB A1amb;

- IlepEHeCe e NPOEeKTa HAabIIoAaTeNbHBIX CTAaHUUA B
HATYpy U 3akUlafika periepos;

- NpHBA3KA MCXOMHBIX W OTIOPHBIX penepos (ompene-
senve KoopauHat X, Y, Z) k OmbkafiiuM IMyHKTaMm rocy-
JapCTBEHHOU reOAe3MIECKON CeTH;

- MHCTPYMEHTAJIbHble HAOMIOJEHMA 110 perepaM po-
QITBHBIX JIMHUM HaOONATeNIbHBIX CTAHLMIHA,

- 0o6paboTka pe3yJhTaroB HHCTPYMEHTAILHBIX Ha-
6JroleBui ¥ UX aBaJIus3.

JIns IpOW3BOACTBA HHCTPYMEHTAIBHBIX HAGMIOIeHUH
3a COCTOSHMEM YCTONYHBOCTH OTKOCOB OTPaiIArOIIUX M
BHYTPSHHHX pa3feIUTeNIbHBIX AaM0 MperyCcMaTpUBaeTCs
CO3JIaHHE CHCTEMbI TeOMOHMTOPHMHIA B BHAE Habmonja-
TedabHbIX cTapmui, CucremMa HabIIONATENbHBIX CTAHLMHA
BKJIOYAET B ce0s MCXOAHBIE PEeNiephl M NPOQUIbHBIE JIM-
HUH, COCTOSAIIME M3 ONOPHBIX, CBA3YIOMIMX M Pabouux
perneposB.

HcxomHbie penepsl HOJDKHBI PAcTIONaraThCs B MECTAX,
0feCcneynBaoIUX X HEMTOJBUKHOCTL HA BCE BpeMs CYy-
IIECTBOBAHUS HabNFONATENbHBIX CTAHLMMA, TaK KaK OT HUX
B KaXJ0¥ cepud HaOMIOAEHMI OyHeT ONMpeneNaThCs Mo-
JIOXKEHHE OMOPHBIX M CBA3YIOLUMX PENepoB MpOoQUIsHbIX
AMHWE ¥ UX HETIOABWKHOCTb. CXeMa HCXONHBLIX peliepoB
CO3JaHHON CHCTEMBI MOHUTOPHHTA MPEACTAB/IEHA Ha PHC.
1u2.

Hcnonp3oBague COBPEMEHHOrO 3JEKTPOHHOrO Ta-
xeometrpa Leica TC1201 npum npoBeneHUH FEOMOHHMTO-
pHMHTa T03BOJACT OOBEAMHUTE pElIeHHe ABYX 3ajay Io
OUPENEIEHHUIO IPOCTPAHCTBEHHOTO ITONIOMEHUS HCXOIHBIX
PETIepoB ¢ BBICOKOH TOYHOCTHIO.

CrcTeMaTHYeCKHe HMHCTPYMEHTAIbHBIE HalOMOASHNS
Ha CTAHIMAX B CHCTEME [€OMOHUTOPHHIA 3aKIIOYArOTCS B
onpeleNeHM € IOMOMIBIO 3JEKTPOHHOIO TaXEOMETpa
HONIOXKEHHS paboUnX PENepoB B NPOCTPAHCTBE HA JaHHBIA
MOMEHT BpeMeHU ¢ (PUKCHPOBAHMEM YCIOBHH CHEMKM U
CHUAPOTEOIOTHUSCKUX (PAKTOPOB.
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Puc. 2. Cxema UCXOAHbIX penepos CUCTEMbI MOHUTOPUHIa Aambbl Ne3

B pesyneraTe NpoBENSHHON PEKOTHOCHHPOBKU M BU-
3yalnbHOI'O OCMOTpa Jam0, pelepoB paHee 3a0KeHHOM
CTaHUMH, Ha OCHOBAHMM aHAIM3a WHKEHEPHO-TEONOrH-
YECKHX YCIOBHH COCTABIIEH NPOEKT PEKOHCTPYKIIMH U BEI-
OpaHBl YYacTKU 3aKJIafkH CTaHIMI HabGIIOQeHus 334 coc-
TOAHUEM YCTOMYHBOCTH OTKOCOB ¥ I'PeOHSA OTpaxJarOHinx
nam6 Nel u Ne3 I'POC TOO «Kopnoparwm Kazaxmsrcy.

ITo Teny mam6 Nel m Ne3 B 2001 r. ObUTH 3aT0XKEHBI
HaOJIofaTeNbHble CTAHIMKM B BHIE OIHOH MPONONBHOM
IUHUY 1o rpedHto naMb Ha oTMeTKe 568 M W ISITH TIoTIe-
PeUHBIX NpoIIBHBIX JUHUH 110 OTKOCY MepIeHIUKYIAP-
HO ero BepxHel 6poBke.

CorylacHO TNMPOEKTY PeKOHCTPYKLIHH H BOCCTAHOBIE-
B HaOJOAATENbHOM cTaHuMy, 1o AamOe Nel 3amoxena
ojHa NpoAoNbHAA auHKA oT 0 mo 22 mUKera No TpedHIo
JamMObI Ha otMeTke 570 M ¥ 5 npoduIBHEIX NHHUH, Tep-
HEHANKYIIPHLIX K MIOBEPXHOCTH OTKOCA AaMOBI.

ITo mpoekxTy PeKOHCTPYKLHH ¥ BOCCTAHOBJICHHS Ha-
GmogarensHOM cTaHIME 1aMOsl Ne3 3amoxena ofHa mpo-
nonsHas muHus oT 0 1o 14 nukera 1Mo TpeOGHIO Ha OTMETKE
568 M # 7 npoUNBHBIX NHUHUM, NEPIEHIUKYIIPHEIX K
HOBEPXHOCTH OTKOCA AaMOBI, Z[Be M3 KOTOPHIX —— B XBO-
CTOBOM YyacT# HaMOBIL.

Ha Br16op mecTornonoxenus npoduibHbIX TUHWUN 110
Telly IaMO OKa3bIBaM BIMAHHE CIEIYyIOmne GaKkTophl:

- HAIYYE 3HAYMTENBHOTO NOHMKEHHs penbeda me-
CTHOCTH B OCHOBaHMH HaMOBI [0 3TOMY HANPABNEHINO U

BBIXOJ IPYHTOBBIX BOJ Ha TIOBEPXHOCTB,

- HaJlM4ue JOKAIBbHOIO ONON3HS rpebHA naMObl B
pafioHe HanboJbIIe BBICOTHI OTCHIUIKA AaMObI;

- Hampgue 3200J0MeHHOT0 y4acTKa, PacloloKeHHOTO
HEMNOCPEACTBEHHO Yy HIKHEN OPOBKM 0TKOCA,

- Hanuuue nedopMalMii B BHIE OcelaHVMs IpeOHA
JaMOBl B TaHHOM palioHe;

- MakCUManbHasg MOIBOCTh PHIXJIBIX CNIabbIX TPYHTOB
B OCHOBaHMHU HaMO.

Jnsa obecnieyenys HeOOXOOMMOH TOYHOCTH H3MeEpe-
HUl TIpW BBHINIONHEHUH CUCTEMATUYECKHX WHCTPYMEH-
TalbHBIX HAOMIOJeHUH cO3/aHa HOBAsS METOIUKa DpPOBE-
IeHus HaOaroACHUH.

OT NYHKTOB TOCYIapCTBEHHOH IeONe3WYecKoU ceTH
30J100TBajla METOAOM [BOMHBIX JUHEHHO-YTJIOBBIX 3ace-
YeKk OHpelessieTcs MOJOXKEHHE HCXOMHBIX ITYHKTOB CETH
TEOMOHHATOPUHTA, KOTOPLIE HAXOJATCS BHE 30HBI BO3MOX-
HBIX ZedopMarimii.

B kaxaoil cepuy HHCTPYMEHTAIBHbIE HaOJIIOHEHUS
BBITONHAIOTCS B CIEIYIOIEM TTOPSIKE!

- OTIPENENIAIOT NONOKEHNE MCXOMHBIXK MYHKTOB, 4TO-
OB YOEIUTECA B X HETIOJBVKHOCTH;

- C MCXOJHBIX IIYHKTOB ONPEAEIISIOT MIAHOBO-BBICOT-
HOE MOJIOKEHHE CBAZYIOLIMX pPENepoB NPOGHILHBIX Jid-
HHI, pacioIOKeHHbIX N0 IpedHr0 1aMObl, He MeHee IHec-
TH pa3;

- T00YEpeHO YCTAHABIIMBAsA TaXCOMETP Ha CBA3YHO-
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IUX penepax No rpedrio AamOBl, POM3BOJAT HHCTPY-
MEHTAJIBHYIO CBEMKY pabodux perepoB IpoQrIbHBIX
JIUHUI;

- B KOHUE KaXIOoH cepur HaOMOJCHMY MpOM3BOAAT
HOBTOpHOE OMNpeleyieHue TI1aHOBO-BBICOTHOTO IIOJIOXe-
HHS CBA3YIOIUX NPOQUIBHBIX penepoB rpeOHs AaMObl 0T
HCXOIHBIX PerepoB CUCTeMB! I KOHTPOJS HEU3IMEHHO-
CTU WX IOJIOKEHHS Ha IlepHoj HalmojeHui, Tak Kak
UMEHHO OT H#X OyJeT NpOM3BOJUTHCS BBIYHMCICHUE IPO-
CTPAaHCTBEHHBIX KOOPAMHAT pabouHX perepos.

[IpegnoxxeHHass METONMKA MHCTPYMEHTABbHBIX Ha-
6ofeHuil TO3BOJIAET 3HAYUTEIHHO IOBBICHTE TOYHOCTh
OLIpe/ieNICHUsT IUIAHOBO-BBICOTHOTO IIONIOXKEHHA paboumx
pernepoB Mo OTKOoCY NaMOBI ¥ 3a(UKCHPOBATH BO3HUKAIO-
IUe MUKPOIeOpManvy.

HHcTpyMeHTANbHAS ChEMKA PEIEPOB TOYHO FIO CTBO-
Py HpodHUIBHBEIX JTHHUN M HAXOKACHUEe paboduX pernepos
B npenenax 150-250 M OT TaxeomMeTpa MO3BOJIET BHIITON-
HUTb M3MEPEHUS ¢ TOUHOCTBIO 1-2 MM H OT/AENHUTH BO3HHU-
Karomue MukpoxedopMaumyd OT COGCTBEHHO OHIMOOK
H3MEpeHnH.

Iepenoc npoekTa HaOMIOAATECIFHON CTAHIMK B HATY-
Py BBITIOTHSETCS OyTeM IOCTPOEHHS HA MECTHOCTH COOT-
BETCTBYIOIMX YIJIOB M NIMH. Pa3OuBKa penepos Ipo-
GWIBHBIX JUHWN [POM3BOAMTCA HMHCTPYMEHTANBHO C
TIOMOIIBIO 3eKTpOHHOro TaxeoMmerpa Leica TC1201.

PesynsTaThl HHCTPYMEHTANBHBIX HaOMIOOCHUH B
KOMIUTEKCE ¢ WHXEHCPHO-TCONOTMYECKUMH M I'HAPOreo-
JOTMYECKAMH HCCNEAOBaHHAMHK B TIPOLECCe IKCILTyaTa-
[HH 30JI00TBaA JAXOT BO3MOXKHOCTE OIIPEeNATs COCTOA-
HHE OTPAKAAOMUX U BHYTPEHHMX pasJdeIUTeNbHbIX
JaMb, IO3BOJMIOT YCTAaHOBUTbL IPaHMLLI paclpocTpaHe-
HUA ¥ B gedopMaryii, onpeaenuTs CKOPOCTh pasBUTAA
¥ BenwduHBl fedopmaumit oTkocoB M rpebHsA mam6, a
TaXOke CHPOTHO3HPOBATh MX Pa3BUTUE BO BPEMEHHM H MNPO-
cTpaHcTBe. CucTeMa TIeOMEXaHWYECKOr0 MOHHMTOPHHIA
TIO3BOJIIET pelaTh BONPOCHl HETIPEPEIBHOIO HaGIFONEHUA
3a mapaMeTpamMM M COCTOSHMEM Tella OrpaXKAAIoMX |
BHYTPEHHUX paslelMTe]bHbIX Aamb, 4TO, B CBOK OYe-
penb, NO3BOJISIET YIPABIAThE BOZHUKAIOIUMH IpoleccaMu
U CBOEBpEMEHHO pa3pabaThiBaTh MEPONMPUATHA 110 yCTpa-
HEHMIO NPHYHH pa3BuTHs AedopMauui.
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