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SJIEMEHTBI ITIPOTUBOBPAIIEHUA
KAK ®YHKIIMOHAJBHOE YCTPOMCTBO 'rEOXO/IOB

IIpoBenenne moA3EeMHBIX BbI-
paboTox TOPHO100BIBAIOLINX
NPEeANPUATHH  TMpeaCcTaBIsieT co-
0ol TpyMOEMKHH W IOpPOroCTOs-
mui npouecc. [Ipu oGpasosannn
MOJIOCTH B MOJA3EMHOM TPOCTpaH-
CTBE C HCIOJIb30BAHHEM TOPHO-
IPOXOA4YeCKOro  000pyIOBaHHA
HeoOX0OUMO  pewarh  3ajJaud
0e30macHOCTH TIPOBEICHHSA TOp-
HBIX paboT, MOBBIIICHHS CKOPOCTH
MPOXOAKH U IPOU3BOAUTEIBHOCTH
TPyAa, CHUKEHHs ce0eCTOMMOCTH.

Hexoropsle npobneMsl mpo-
XOIKH TOPHBIX BBIPA0OTOK MOTYT
OBITh PEIIEHBI C TOMOLIBIO HOBOTO
[I0/IX0Ja K OCBOEHHIO N10A3EMHOI0O
[IPOCTPAHCTBA — F€OBUHYECTEPHON
texnonoruu (I'BT) [1, 2]. Tlpu-
KOHTYpPHBIH MaccHB BBIpadOTKH
3[eCh MCTIONIB3YETCs KaK OMOPHBIH
DJIEMEHT, BOCIPUHUMAIOUIUH pe-
aKTHBHBIC YCHJIHS OT paboTel Oa-
3oBoro aemenTa BT — reoxona.

I'eoxon — 310 ammapar, JBH-
KyIMics B MOJ3eMHOM  IpO-
CTPaHCTBE C  HCHOJIb30BAHHEM
reocpensl. IlpuHununuanbHOi OT-
JTHYUTEIBHON 0COOEHHOCTBIO Te0-
X0Jla sABJACTCA €ro BPALICHHE BO-
KpyT TPOJONBLHOH OCH W OJHO-
BPEMEHHOE NOCTYNaTeIbHOE Ie-
pemelnieHde Ha 3a00H BBIpabOTKH
[21].

Bpamenne ronoBHoi cekuuu
reoxojga olecrieyuBaeTcs 3a cyer
PACIOIOKEHHBIX 110 XOpJaM T'ui-
POLMIMHAPOB TOBOPOTA, LAI(HI
IITOKOB KOTOPBIX 3aKPEIUICHBI Ha
TOJIOBHOM CEKIMH, a Ianpsl Kop-
IIlyCOB KPEIATCA K XBOCTOBOH.
IIpu BHIABWKEHHH INTOKOB, 3a
c4eT TreoMeTpudecKkoil ocobeHHO-
CTH pacMOJIONKEHHs THAPOIHIHH-
JPOB, CO3/1aeTCsl MOIIHBIH Bparia-
TenpHBIH MOMeHT. [Ipu 3TOM, AB-
JSISCh BHYTPEHHHUM IBH)KUTEIEM,
TUJPOIMINHAPEL  TIOBOPOTa  HE
TOJILKO HAYMHAIOT Bpamath To-
JIOBHYIO CEKLHUIO, HO H MepelaroT
TAKOH K€ IO BEIMYMHE MOMEHT,
nopsiaka 3500 — 3600 xH-Mm, nHa

XBOCTOBYIO CeKLMIO reoxona. Js
HOpPMansHOH  paboTel  Teoxona
HEOOX0IMMO YAepkKHUBaTh XBOCTO-
BYI0O CEKLHI0 OT npoBopora. B
IPOTHBHOM cilydae Oyaer Bpa-
IAThCsl XBOCTOBAsA, @ HE I'OJIOBHAS
CEKIIMs Te0X0/a.

3anadya yaep:KaHHA XBOCTO-
BOH CeKIMH OT IpoBOpoTa 00Yy-
cloBuIa HEOOXOAMMOCTH BBEZC-
HHS BJIEMEHTOB TPOTHBOBpAIIe-
HHA, KOTOpBIE JIODKHBI BOCIPH-
HUMAaTb PEAaKTHBHBIE MOMEHT H
nepepacnpeaeisaTh €ro Ha MaccHB

[1:2];

DneMeHTHl  NPOTHBOBpaIle-
HUS, SBJIAACH OJHHM M3 BaKHel-
6 7

MEHTa IpOTHBOBpaueHus 8. Bpl-
MONHEHHEIE B BHJIE CEKTOPOB, 3a-
KpPEIUICHHBIE Ha KOJBLEBBIX CEK-
MHAX C TMOMOIIBIO MAPHHUPOB 9 H
ruapogoMkpaToB 10, KOHCTpyK-
THBHO HM30THYTBIC TOJ 3HAYH-
TEJIHBIM YTJIOM, 3JIEMEHTBI Ipo-
TUBOBpAlllGHUs  IpeJoTBpallaiu
IPOBOpPAYHBAHHE XBOCTOBOH 4ac-
TH Te0X0Ja M CO3JaBajlld HaH-
OoTbIIce YOCPKUBAIOIICE YCHITHE
Ha cexuuax B, I'.

Bo Bpems pa0oTel reoxoja
DJIAHI-3, snemMeHTH IPOTHBO-
BpamieHHs 8, pa3BOpayMBascCh Ha
HmapHUpax 9, BBIXOAMIH 32 KOH-
TYp BBIpaOOTKH H Bpe3alUCh B

Puc. 1. Hpunyunuansras koncmpyrkmusHas cxema 2eoxoda DJIAHT-3

KX QYHKIHOHAIBHBIX YCTPOHCTB
reoxofa, BICPBbIC ObLIM IpUME-
HEHBI B TMEPBBIX IKCMEPHUMEHTANb-
HBIX obOpasnax TEOXO0ZI0B
OJIAHT-3 u DJIAHT—-4 (abOpe-
BHATypa aBTOPCKOIO KOJICKTHBA
— Dmnep A.®., Axcenor B.B.,
Haropusiii B.JI., T'opOynos B.®.)
[1].

I'eoxon DJIAHI-3 mpen-
CTaBIsUI COOOM LUIIMHIPHYECKYIO
KOHCTPYKLHIO, COOpaHHYIO U3
TpeX KOJbLEBBIX CEKLMH: IOJIOB-
Hoil b, mpomexyTouHoii B u xBo-
cropoit I' (puc.1). Ha nmpomexy-
ToyHOH B 1 xBocToBoii I ceximsx
OBIITH CMOHTHPOBAHBI 110 TPH J71e-

OKpYJKalOIUH MAacCHB TOPHBIX
nopoa, (GUKCHUPYS  KOJbLEBBIE
cexkuuu B, T, TO ecTb BOoCHpHUHM-
ManM PEAKTHBHBIH MOMEHT, mpe-
JOTBpalas MpoBOPOT XBOCTOBOI
yacTu reoxoga. Pabora 351eMeHTOB
MPOTUBOBpAIllEHUA 8, YCTaHOB-
neHHbIX Ha cexkuuax B u I', mpo-
UCXOAMIA HUKIHYHO [2, 3].

VcoBepIIeHCTBOBAHHE (DYHK-
I{HOHANIBHO-KOHCTPYKTUBHBIX
ANIEMEHTOB TEOXOJIOB BBUIHIOCH B
pa3paboTKy  BHHTOIIOBOPOTHOIO
[IPOX0/IYECKOro arperara
DJIAHT 4.

[IpyHIMOHATBHBIM OTIMYHEM
JIBYXCEKLHOHHOTO reoxoja
DJIAHT -4 0T TpexCeKLHOHHOIO
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DJIAHI'-3  sBisiack  BO3MOXK-
HOCTbh COBMEIIIEHHOT'0 BO BPEMEHH
nmepeMeneHus ceKIui (puc. 2).

KoHcTpykins reoxoja
DJIAHI'-4 mnpencrasnsia coboi
IHIUHAPHYECKYIO JIBYXCEKI[HOH-
HYK0 0007104Ky. Pexymas cexuus
1 mocpenctBoM (uiaHma KpemH-
Jach K TOJIOBHOH CEKIUH 2, Ha
HapY)XHOH MOBEPXHOCTH KOTOPOI
ObUTa BBHIMIONIHEHA BHHTOBAsA JIO-
nacte 4, ABJIAOILANCH BHEIIHHUM
IBMKHTENEM. [0/IoBHAsA cekius 2
conpsArajach ¢ XBOCTOBOH CEKIH-
eii 9 mocpencTBOM MeXaHHM3Ma
Bpatienus 10.

Ha BHemHeidl noBepxHocTH
XBOCTOBOH CeKLMH 9 ObIJIO CMOH-
THPOBAHO LIECTh JJEMEHTOB IIPO-
THBOBpAILCHHSA 17, BBIMONHEHHBIX
B BHJIE [IIACTHH, TJIOCKOCTH KOTO-
peIX ObLIM DapaiensHel 0Opa-
3YIOIIMM [HIHHAPHYECKOH 000-
JIOUKH CEKIUH 9. DIEeMEHTHI TIPO-
THBOBpAIIICHHS, B3aUMOJIEHCTRYS
C MAacCHBOM, IpeJOTBpallali
NPOBOPAYHBAHHUE XBOCTOBOH CEK-
nun. [lo3TOMy TONOBHAs CeKIHs
2, HMEIIIas BHHTOBYIO JIOTIACTh
4, HauMHANIA BpAIlaThCd W TIEpe-
MmewaTtbes Ha 3a00i. Ilpu BriHO-
YeHHUH B padoTy THIPOLHIHHIPOB
13, ronoBHas cexuus 2 yBiexana
3a co00il B OCEBOM HalpaBICHHH
XBOCTOBYIO ceKiuio 9 [2, 3].

AHANN3 MAXTHBIX UCTIBITAHHUI
nokazan, 4to paboTa 3JIEeMEHTOR
[IPOTHBOBPALIEHUS reoxoja
DJIAHI'-3 BbI3Basia HauOoJbIIKE
HapekaHus. Beumy HemocraTou-
HOW TUTOIAJIM KOHTAKTa SJIeMeH-
TOB IIPOTUBOBpALICHUS C OKpY-
JKAIOIUM MAacCHBOM TOPHBIX IIO-
pon HabIIOJancs IPOBOPOT XBO-
CTOBO# CEKIIMHU FEOX0/1a.

B koHCTpyKIHMH ~ Treoxoja
DJIAHI'-4 3anoxkeHo npoTusope-
yue. McrnonHurenbHbld — opras,
BBITIOTHEHHBIH B BHJIC OapabaHa c
peslaMu, [peAaHasHadancs s
paspyleHus mnopoj (reocpensl)
f=4+6 (mo mkane npodp. M.M
IlpoTonpsikoHOBa), a D3IEMEHTHI
[IPOTHBOBpPALIEHUS  (CTPHHIEPEHI)
OCHAlIaNHCh HOXAMH, KOTOpBIE
MOTJIM pa3pyuiate nopoay o f=1.
ITpeaycMOTpeHHBIE KOHCTPYKITH-
eil OKHA, MpeaHA3HAYCHHBIC IS
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Puc.2. [lpunyunuansras koncmpykmugHnas cxema zeoxoda 3JIAHI-4

BO3MOXHO AaKTHBHOTO paspylie-
HHUs 1Oopoj Oousblleidl KpenocTH,
npodneMsl He pewand. 1O ecTb

3JIEMECHThI MPOTUBOBpPAIICHHA
OCTANIHCh CaAMBIM CIIa0bIM 3BEHOM
reoxona.

ITosTomy padota, HanpaeieH-
Has Ha OOOCHOBaHHME KOHCTPYK-
THBHBIX W CHJOBBIX TapaMeTpOB
3JIEMEHTOB [IPOTHBOBPALICHHM
re0X0JI0B SIBISETCH aKTYaJlbHOM.

Hcnonb3oBaHue B KauyecTBe
CHJIOBOI'O 3BEHA HPHUKOHTYPHOIO
MACCHBA TOPHBIX TOPOJI, HATHYHE
JNOTIONTHUTEIBHOM  TeXHOJIOTHYEe-
CKOIl omepaunn — (HOpMHUpOBAHKE
CHCTEMBI IPOJONBHBIX KAHAIOB 3a
KOHTYPOM BBIpAa0OTKH H HE00XO0-
JMMOCTh MaHEBPHPOBAHHS T'€0X0-
Ia 10 Tpacce BbIpabOTKH TPedyIOT
paccMaTpuBaTh JJIEMEHTBI IIPOTH-
BOBpAIL[CHUS KaK CaMOCTOSTENb-
HOC (YHKIHOHATIBHOE YCTPOMCT-
BO.

Ha cerogusuiHuii [eHb BbIsB-
JIGHO Clle/lyIoLiee.

1. OtcyTcTBYIOT:

— 000CHOBaHHBIE KOHCTPYK-
THBHBIE PELICHHUS;

— METO/IMKH pacyeTa KOHCT-
PYKTHUBHBIX M CHJIOBBIX IapaMeT-
POB  3JIEMEHTOB IPOTHBOBpALIE-
HHA, aalTHBHbIC K pabore B pa3-
JUYHBIX ~ TOPHO-TEONIOTHUECKUX
YCIOBHSIX.

2. He nccnenosansl:

— BO3MOXXHOCTBb paboThI dJe-
MEHTOB TIPOTHBOBPAIICHHUSI B HE-
MPEPBIBHOM PEKHME;

— BO3MOXHOCTH MHHHMH3a-

IIHH MacCOBO-TA0APHUTHBIX Xapak-
TEPUCTUK IO YCIOBHIO IIPOYHO-
CTH, BapHaHTBl PACIIOIOXKEHHS
37IeMEHTOB TIPOTHUBOBPAILEHHS Ha
KOpIyce reoxo/a.

3. He npopabotansl BompoO-
CBI:

— MPOYHOCTH 3JIEMEHTOB Kpe-
MJEHHS 3JIEMEHTOB IMPOTHBORpA-
IIeHHsl K XBOCTOBOH CEKLUMH Ieo-
X0Ja;

— yOOpKM M TPaHCTIOPTHPOBA-
HHS OTAEIEHHON TOPHOM MacChl;

— 3aMEHBI U PEMOHTA DJIEMEH-
TOB NPOTHBOBPAILICHHS,;

— yOpaBleHHs JABHXKEHHEM
reoxoja Mo Tpacce BhIPAOOTKH H
BO3MOIKHOCTb PEBEPCHPOBAHHS C
MMOMOIIBIO 3JIEMEHTOB IPOTHBO-
BpATICHHS.

Jns mocTHikeHHs NOCTaBIEH-
HOH 1enH — 000CHOBaHHA KOHCT-
PYKTHBHBIX M CHJOBEIX IlapaMeT-
POB 3JIEMEHTOB MPOTHROBpAlllE-
HHSA TE0XO0JO0B, HEODXOIHMO pe-
IIHTH CIEIYIOMIHE 3aa4H:

— copMupoBaTh TpeOOBAHUSA
K QJIEMEHTaM MNPOTHBOBPAICHHS
Te0X0/I0B;

— HapaboTaTh BapUaHTHl KOH-
CTPYKTHBHBIX pEIIEHHIT 3JIeMeH-
TOB MPOTHBOBPAIIEHHST;

— paspaborath  METOIHKH
pacueTa KOHCTPYKTHBHBIX, CHIIO-
BBIX M MPOYHOCTHEIX MapaMeTpPOB
ANIEMEHTOB TPOTHBOBPAIICHUA C
YYETOM Pa3IU4HBIX TOpHO-
Te0JIOTHYECKUX YCIOBHH.
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