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Pabora rmonxeHa Ha kadenpe «MaumHe U ofopysosanne HedTAHOH M ra3oBoil

HPOMBIILICHHOCTH YxTuHCKOTO TOCYAapCTBEHHOTO TCXHHYCCKOTO YHHBEPCHTETA.

Hayuysn1ii pyKOBOIHTEIb: JIOKTOp TEXHHYCCKHX HayK,
' npodeccop Brixos Uropk I0pnepuu

Od¢umanbHEIe ONIIOHEHTEL JOKTOP TEXHHIECKHX HayK

Cemnr Bnagumup MBaHoBHY

KaHIUAAT TCXHUYCCKHUX HayK,

nouenr Jloraqes YOpuit Jleornnosna
Bexymee npeaupuarue: 000 «"a3pom nepepaborkay

3amura cocronten «28» oxrabpa 2010 r. B 10:00 yacoB Ha 3aceaHMH JUCCEPTa-
muonHoro cosera J{ 212.291.02 ppu YXTHHCKOM TOCYAapCTBEHHOM TEXHHYSCKOM YHH-

BepcuTeTe 110 anpecy: 169300, r. Yxra, Pecnyﬁnmga Kowmn, yn. ITepomatickas, 13.

C nuccepTanueil MOXHO O3HAKOMHTLCA B GHOmHOTEKe YXTHHECKOTO rOCYAapCTBeH-

HOr0O TCXHHYCCKOr0o YHHBCPCHTCTA.

Astopedepar pasmeIieH Ha MHTECPHET-CAHTe YXTHHCKOTO FOCYA3apCTBEHHOTO Tex-

HHYECKOIO YHHBEpCHTeTa www.ugtu.net B paszene «/IuccepranMOHHEbIH COBET».

OT3HBHI HA an’rope(pepaf B JBYX 3K3eMIUIApax ¢ 3aBEPEHHBIMA repboBoil neda-
THIO NOAMHKCAMH IPOCHM HANpaBistTh 1o ampecy: 169300, r. Yxra, IlepBomaiickas ymuna,

13. Yxtumckuit Focynapcreensniii TexumdecKuii YHHBEPCHTET, YICHBIH COBET.

Apropediepat pazocnan «23» cenrabps 2010 r.
Vuenstii cekpeTaph AHCCEPTATHOHHOTO
coBeTa, K.T.H., npodeccop  %acweedl.  HM. Yisuuesa


http://www.ugtu.net
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OBIIASA XAPAKTEPHCTHKA PABOThDI

AxTvanbHocth npobaemel. Ilpy nposoxke IybOKHX H HAaNPaBIEHHLIX CKBAKHH
13-33 TpeHna OYpHIBHOIH KOIOHHEI O FOPHYIO IMOPOXY BO3HHKAIOT CHILI CONPOTHBICHUA,
KOTODHE B ONpEAERCHHBIE MOMEHTHI BPEMEHH CTAaHOBATCA GOnbuIe CHIBI TAKECTH TO#H
yacTH KOJIOHHBI, 33 CYET MacChl KOTOPOi cO31acTcA Harpyska Ha JOJIOTO. A 3Ha4uT, oce-
BO¢ BO3/cHCTBHE Ha 3a60i yMcHbINAETCs IO Mepe paspyIlCHHs OPOJBL, YTO IPHBOIUT K
CHIDKEHHIO MEXAHHYECKOH ckopoctn Gypenus, npubmokas ee Kk Hymo. K ToMy xe crpou-
TEMbCTEO TIIyOOKHX H HANpaBIEHHBIX CKBAXHH OCIOXHACTCA BEPOATHOCTBIO MPUXBATa
GypoBOro HHCTPYMEHTA, BEI3BAHHOTO 00BA/IOM CTEHOK CKBAKHHBI, HEJOCTATOYHLIM BhIHO-
COM NUIAMa JJIH APYTHMH IpuunHami, Tak e ¢ yBEIHYCHHMEM IPOTKEHHOCTH CTBOJNA
CKBA:KHHBI B KONOHHE OypHJIBHEIX TPY0 HaUMHAIOT BO3HHKATh Pa3iHYHBIC BHIB Koaeba-
HHii, KOTOPBIE BRI3BIBAIOT «IIOACKAKHBAHHEY ROJOTA HA 3a060¢ W HNPHBOMAT K CHHIKCHUIO
Harpyski Ha JIOJIOTO H JOCPOYHOMY BHIXORY M3 CTPOs OypOBOro HHCTPYMEHTA.

HeonpeneneHHocTs B XOBEAEHHH PacueTHOR HArpy3KH JO JOJIOTA MPOSBIIETCS H3-
33 HEKOHTPOIHPYEMBIX CHJI TPEHHSA, BOSHHKAIOIMX MPH KOHTaKTe 6ypOBOro HHCTpyMEHTa
€O CTCHKAMH CKBaXKMHBI, 0COOCHHO B HAKJIOHHBIX H Pa3BCTBICHHKIX CTBOJAX, H 33BHCHT
OT OKPY>KHOTO YIJIa OXBaTa M IOTOHHOH JUIMHBI 3TOr0 KOHTAKTa, Ha0yXaeMOCTH TOPHHIX
IOpOZ, H PEOIOruH OypOBOi JKHIKOCTH, @ TaK K€ ABJIIETCA NPUYMHOH HPOJOIBHOTO pe3o-
HUpoBauusA OypHIbHOH KONOHHHI M3-3a HOTEPH YNpPaBIeHHS OCEBOH Harpyskod. Takas
MHOTO(aKTOPHOCTH NOKa He noxmacrcs auddepeHManun 1 Mo3IEMEETHOMY KOHTPOIIIO,
B pe3yJIbTaTe 4Yero IMOKCK PAlHOHANLHBIX [IApaMETPOB CHIIOBOTO BO3JCHCTBHA HA JOIOTO
OKa3BIBACTCA CTyYaifHEIM U 3aBHCHT OT KBaNHGHKAIMH OEPATOPa, YTO CONPOBOMKIACTCS
WIH CHIKCHHEM IN2PAMEIPOB PEXHMA GYPCHHS, HMIM aBapheil C I0DOLOPA3PyIIAIOLHM
HHCTDYMEHTOM.

AHanmM3 IoKa3al, YTo IpoflieMa YacTHYHO PELIAeTCs HCIOJb30BAHHEM aBTOMAaTH~
YECKHX YCTpPOHCTB, KOHTPOJHPYIOIMX PAaBHOMEPHOCTH HOJAYH JoNoTa Ha 3aboif. Ilpu
5TOM CYHIECTBYIOT JBa BH/Ia aBTOMAaTHYECKHX PEryIATOPOB: Ha3eMHBIE U 3aboiintre. IIpe-
HMYIIECTBOM HA3EMHBIX YCTPOMCTB ABJIAETCH MX 3KCILIyaTALMOHHASA nocryﬁnocrs; He-
JOCTATKOM — HETOYHOCTL perynupopanns. [IpeumymecTBoM 3a00HHLIX yCTPOHCTR SBIS-

€Tcst X HelOCPEACTBEHHOE BO3MEHCTBUE Ha PeryIMpyeMlii 0OBEKT, YTO NOBHINAET TOY-
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HOCTh JO3HPOBAHMs M PaBHOMEDHOCTE OCEBOTO HaBICHHA JomoTa Ha 3aoii: ckopoctb
npoxonxy ysenuaueaercs or 15 % (poropom) 1o 35 % (uanpannenuoe Gypenve), uucno
OTKa30B CHCTEM KapoTaka H 3a00HHBIX ABHTaTeNeii cHmkaercs Ha 50 %; HeIOCTaTKOM —~
OrpaHM4eHHas (YHKIHOBAILHOCTE YCTPOHCTB, HCIIONB30BaHWE KOTOPHIX B MHOrodaxTop-
HbIX ycoBHAX OypoBoif CKBa:KHHEI 9acTO OKasbiBaercs HeadgextupusM. 3aboiinoe yor-
PpoHCTBO HOAAuH JIONOTA, OMHMO (GYHKOMH CO3/aHHS OCEeBOM HArpy3KH, AOIDKHO o6ia-
ZaTh GYyHKUMAMH €€ JO3UPOBaHHsA, CAMOOCBOOOXKIEHHS OT IPHXBATA H YCIOKOCHUS IIpO-
JONBHEIX KoneOannii OyprIbHO KOTOHHEL

Taxum obpasoM, pa3paboTka TEXHHYECKHX PEHICHHIT IO KOHTPOIO 3a JOBEJCHHEM
OCEBOH HarpysKH IO JI0J0Ta C NOMOIIbI0 MHOFO(YHKIMOHATLHEIX 3a60i#HEIX YCTPOHCTB
ABIISETCS 3a/1a9eH aKTyanbHoi.

Ilesis paGorer: Paspabortka 3a6oiinoro ycrpoiicTBa momagu J0710Ta MHOTOGYHK-
[MOHATHHOTO Ha3HaYeHHA T OypeHus riryGOKIX U HANPABICHHBIX CKBAKHH _

OcnoBHbIe 3a5aun Hecaenopanmii. /st focTiDKeHUs 1IOCTaBIIEHHOI Hem B pabo-
TE HEOOXOMIMO PEIUTE CHCAYIOMEE 3a1ayH:

1. TIpoBecTH aHAIM3 KOHCTPYKTHBHOTO MCIIONMHEHHS U HaTeHTHOH npopaboTku 3a-
OOiiHBIX YCTPOHCTB MONAYH ZOJNOTA, M3YyUHTh METOXMKM HX MPOCKTHPOBAHMA M OIEIT
TIPaKTUIECKOTO NMPHMEHEHHS;

2. Pa3paoTaTe MeTOIMYECKHE OCHOBHI CO3[aHHA HOBBIX 3a60iHEIX yeTpoiicTs mo-
J1a44 070Ta MHOTO()YHKITHOHAIEHOTO Ha3HAYeHHS, a TAKKe METOAHKH HX CTEHHOBEBIX H
ITPOMBICJIOBBIX HCIIBITAHHI;

3. IIpoBectu TeopeTHYECKHE HccaenoBanusa paboT 3aboifHoro ycrpoiicrsa moxa-
9H JIOJIOTA M €10 B3anMoneiicTBHA ¢ GYPHIILHOM KONIOHHOIH;

4. Paspaborate H 060cHOBaTh KOHCTPYKIMIO 3a0OHHOI0 ycTpoiicTBa MOXAYH J0-
nora 3YILI-195;

5. IlposecTH cTeHXOBBIE H IPOMLICTOBEIE Hccaeaosannsa 3YIIIA-195;

6. OuenuTs sxoHOMIUecKwuii 3ddekr or mpumenerns 3VIII-195.

MeTtoabl pemeHnn NOCTaBJAEAALIX 3a1a4. [locTaBnennyie 3ana9n penianycey Iry-
TEM IIPOBENCHMI TCOPETHIECKHX, PACUCTHO-KOHCTPYKTOPCKHX M OIBITHO-IIPOMBICIOBBIX

pabort. IIpoBeaeH aHAIH3 HAyTHOH JIMTEPATypH, a TaloKe NaTeHTHHE Hccaenopamt. Teo-
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PETHUECKHE HCCIEN0BAHUS BRIIONHLIUCH KOMILIEKCHO: aHAIHTHYECKUM ITYTEM M C IIpH-
MEHCHHSM COBPEMENNLIIX MEeTONOB KOMILIOTepHOre Mojenuposanud. KoHcTpykTopckue
paboTel OCYLIECTRIUIACH C HCIONL30BAHUEM COBPEMEHHBIX PAcHETHBIX H IpadHuecKHX
NPOrpaMMHBIX NPOAYKTOB. OIBITHO-IPOMBICIOBEIE HCIBLITAHHA NPOBOIWIHCH B 3aBOA-

CKMX H IIPOMBICJIOBBIX YCIOBHAX.

Hayunasn HoBH3HA paboThi:

1. Ilonyyero rpado-aHANMTHIECKOE PELICHHE JUIA ONpe/eNeHHA BEIHYHHR JOIO0I-

HUTeNbHOH THAPaBIHYCCKOH COCTABIAIONIEH Harpy3KH Ha JI0JIOTO.

2. Ilpennoxena cucteMa ypaBHEHHHR JUIs pacueTa AHaMeTpa HOPLIHS BHYTPEHHEro
TOJIKaTeN A, OOMeif IIoWa M 1 AHaMeTpa eAMHMYHOrO OTBEPCTHA AUadparMel, HeoOXoH-

MBIX JUIA CO3IaHNA JONOJHUTEIBHOTO THAPABINYECKOr0 CONPOTHBICHK.

3. HaiineHo BripaxeHHE JUI9 ONpENCIEHHA YAAPHO-THHAMWYECKOH Harpyskd IIpH
0cBOOOXKICHHH HIDKHEH Ya4CTH KOJOHHBI OT NIPUXBATa, 3aBHCAINEH OT JUIMHK KOJIOHHEI, €€
KECTKOCTH H OTHOCHTEIBHOTO YCKOPEHHA JBIDKCHHS, @ TAKKe YACIBHOrO BpeMeHH yaap-
HOTO BO3JICHCTBHA, 9TO IO3BOJMIET OOPEACIIHTD xoncrpyxmmmii ONTHMYM [UIMHEI X044
BRIIBIDKHOTO Bajla YCTPOHCTBA M YCKOPEHHE ABIDKCHHA KOJIOHHE! JUIA JOCTHXKEHHS pac-

YeTHOH CHIIBI ylapa.

4. AnanuTnuecky 060CHOBaHO, YTO 3} eXKTHBHOCTD ralmieHHs HPOJOJIBbHBIX KOJE-
6annii 6ypunsHOi KonouHs! IpH A, = f(P,_, P, k,a,w,D,d) ¥ 3a1aHHOM 36HHTHOM YTIIE O
ONpefieIlsieTCs TaKoil BENMMIMHON OCEBOll HArpy3KH, KOTopas o0ecHedHBaeTcs yCTpoicT-

BOM @IpH PAasMENICHHHM €ro0 B KOMIOHOBKC KOJIOHHEI HA PAacCTOAHUH S msx 9T TopHa

Aojora.

3anmmaeMsie MOJI0KEHA:

¢ KOMIUIEKC METOMUK OGOCHOBAHHS TEXHMKO-TCXHOJNOTHYECKHX MapaMETpOB 3a-
GoitHOro ycTpoiicTsa moaaTH K0JIOTa;

® TEOpETHYECKHE NPHHLIKIEI 000CHOBAHHA HapaMETPOB YNPABICHHA PEXHMOM pa-
60THI YCTpOiicTBa;

¢ KOMIDIEKC KOHCTPYKTOPCKOM JOKyMEHTALIFH;

¢ paboToCcIocOGHOCTE H MEOTODYHKIHOHAIBHOCT YCTPOHCTBA.



Hpamqeckan genﬂoc’rb paﬁoru:

1. PaspaboraHsl METOAMYECKHE OCHOBEI IPOCKTHPOBAHUS M PacyeTa HOBHIX MHO-
royHknpoHanbHbIX 3a60/HEX YCTPOHCTB NORAYH XONOTA;

2. Cospmann meToxuKy, obecreunsanmue BpGOp NapaMeTpoB And CO3XaHHA Tpe-
6yemoit NPOEKTHOI Harpy3KH Ha J0JI0TO, AHHAMHYECKOTO YAapa IPHU CaMOOCROO0XICHHH
OT NpHXBaTa i 1y obecnedcHust 3G HEeKTHBHOTO YCIOKOEHHS IPOXOIBHEIX KOTeOamuit;

3. Paspaborana TexHHdecKas HOKYMEHTaIMs H pabodHe HepTexH JUIA ABYX yCT-
poitcre 3VIIN-127 u 3VIIH-195;

4. Hsrorosmex onnITHEIE o6pasen 3YII-195;

5. Paspaforambi METOIWKH, MPOBCACHBI CTCHJIOBHIC ¥ IPOMBICIOBHIE HCIIHITAHMA
3VIIa-195;

6. Ilo Teme muccepralOHHON PaboTHI MOKAHL! 2 3a4BKH Ha TIONE3HYIO MOJICTL H
NONyI€Hb! NaTeHTH PO,

AnpoGannsa Eaﬁo-rm. OCHOBHEIE NOI0XEHHA JUCCEPTALMOHHON paboThl HoKsaNsI-
BAITHCH H oﬁcmannd Ha:

e IV Haywno-mpaxtgeckoii kondepenmm Monoarx cnenmamicros 000 «Ce-
Beprasnpom» «CoBpeMEHHBIE TEXHOIOTHH Ia3oBoi orpacim» (T. YxTa, 2006 r.);

o VI MEXIYHAPOAHOH MOJIOAEXKHOH HayHOH koH(pepenuuu «CeBepreoskorex-
2006y, (r. Yxta, 2006 r.);

o VIII MexayraponHoif MONOxeXHOH HayaHOMH xond)epemmi((CenepreoaKorex-
2007, (r. Yxra, 2007 r.);

e IX MexuyHapomHOH MomoxexHOH HayuHO# xoH(epeHmuH «CeBepreoskoTex-
2008» (r. Yxra, 2008 r.);

e Hayuno-TexHuueckast KOHQEpPEHIMA NPENONaBaTexei u coTpyaankos YTV,
(r. Yxra, 2010 r.);

¢ Hayuno-npaktuueckas xondepermms OO0 «PH — Cesepraz medrs» (T
Ycunck, 2010 T.).

Crpykrypa ¥ oGnem paborsi. Juccepranmonnas pabora cOCTOUT M3 BBENCHNA,

ngary 1iIaB, OCHOBHBEIX BHIBOJOB, CITHCKA HMCHOJB30BAHHBIX MCTOYHHKOB H IIPHJIO)KGHHﬁ.
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PaGora nanoxxena Ha 142 crpanuuax u conepxur 46 pucyuxos u 12 rabnuy. O0mmit 063-
eM paboThl ¢ IPHIIOKEHHAMH COCTaBNACT 185 crpannu,

Hy6ankaimn, ITo marepuanam muccepranuu omy6imkosano 11 nedarueix pa6ot, B
TOM 4HCIIE 5 - B MaTepHaliax HaydHbIX koH(pepenuuii, 2 — narenrsl PO Ha nonesnyio Mo-
Jenb, 1 — B BHjE yMeOHO-METOAMYECKHX YKa3aHHit H 2 CTaThH pasMeElleHH B pedepHpye-

MBIX XypHallax, peKoMesAoBaHHbIX BAK.

ABTOp BRIp@KaeT 61arofapHOCTs CBOEMY HAYYHOMY PYKOBOAHTEILIO, 3aBEAYIOLIEMY
kadeapoit MOHuI'TI, x.1.H., npodeccopy brikosy H.10.; pexropy YI'TY, n.1.4., npodec-
copy Ilxanas H.JI.; npopekropy no Hayusoii pa6ore YI'TY, a.1.H., npodeccopy AHxpo-
HoBy WL.H.; nepeomy npopekropy YI'TY, a.T.H., npodeccopy Xeraw B.K.; x.1.H., npodec-
copy, Ymsmeroit H.M.; sasenyromeit kadenpoit BM, x.T.n., nouenty Bomxosoit H.H.,
3am. rex. gupekropa 000 «Bypcepsuc» Makapo U B.; komexruram kadenp MOHuI'TI u
BC; cnennamucram OO0 «Yxra Gypenne» 1 OO0 «T"asnpom nepepaboTka»; oKasaBIiM

HOAAEPKKY H IOMOIUS B paboTe Hajl AHCCEpTaHEi.
-Coaepxcanue paGornt

Bo BBeZicHHY 000CHOBaHA aKTyaNkHOCTh BRIOPAHHOI TeMbl, cpOpMyIHpOBAHEI 1ETH
H 3a1a4d MCCIIEIOBAHUI, I0KA3aHA HAy4YHAs HOBU3HA, IPAKTHYECKad HEHHOCTH H anpoba-

U DOJTYyHEHHBIX PE3YIbTaTOB.

B neppoii riase nan 0030p IHTEpaTYpPHBIX NAHHLIX. BBIDONHEH ananus cymecT-
BYIOLMX KOHCTPYKTHBHEIX PEHICHHH CPEACTB aBTOMATHUESCKOH IORAYH A0JIO0TA, ONpese-
JICHB OCHOBBI CO3JIaHHA FJyOHHHOTO 00OpY[OBAaHMA, IIPEACTABICH aHAIN3 IATCHTHOH
Hpopaﬁo'rm; Kpome Toro, IpHBEEHH JaHHBIE O PE3Y/IHTAaTaX MPAKTHYECKOTO MPHMEHE-
HHUA YCTPOHCTB B OTEUECTBCHHO# H 3apy0exKHOH NPaKTHKE.

ITpu GypeHHMH CKBaXKMH [0 CUX HOP CyHIECTBYeT mpoOneMa HEONPEREICHHOCTH B
JIOBENIeHHH PACcYeTHOH HArpy3KH JO JIONOTa K3-33 HEKOHTPOIHPYEMOIO CONpPOTHBICHMS
ZBIDKCHHIO KOJOHHBI, CBA3aHHOTO C JCHCTBHEM CUII TPCHHSA BO3HHMKAIOIHMX IPH KOHTAKTE
OypoBOro MHCTPYMEHTA CO CTCHKAMH CKBRXHHBI, OCOOCHHO B HAKIOHHbIX nvpasse'mneﬂ-
HBIX CTBOJIAX, & TAK XK€ 3aBHCALIETO OT OKPYIKHOTO YIJIa OXBaTa H NOTOHHOH JUIHHEI 3TOTO

KOHTaKTa, HabyXaeMoCTH IOpHHIX IOPOA ¥ peonoruy 6ypoBoif sknaxocTH. Takas MHOrO-
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taxTopHOCTh IOKa He mognaercs uddepeHIHauNT U 103]IEMENTHOMY KOHTPOIIO, B pe-
3YASTATE UCrO BOIHHKACT HEOrPAHNUEHHAY cTeneNs CBOGOILI B NOWCKE PanMONANLHLIY
IIapaMETPOB OCEBOTO CHIIOBOTO BO3ZIEHCTBHA HA JIONOTO, YCIENIHOCTh KOTOPOTO OKA3HIBa-
€rcs ClTy4aitHOH H 3aBHCHT OT KBATH()HKAIMH OepaTopa, 4TO CONPOBOXKAASTC HITH CHHU-
JKEHHEM pexuMa OypeHHs, WK apapHeif ¢ HOPOIOpaspyIaloniHM HHCTPYMEHTOM. Takum
obpa3oM, pa3paboTKa TCXHMKO-TEXHOIOTHYECKHX DEIUCHMH 10 KOHTPOIIO JOBEREHHA H
JI03UPOBAHMIO OCEBOIl HATPY3KH HA JONOTO SBISCTCH aKTYAILHOM 3a1ayei.

Ananus nokasan, w10 mpobrema yacTHYHO pemaercs Graronaps HCHONB30BAHUIO
aBTOMaTHYECKUX YCTPOMCTB KOHTPOIMPYIOIHMX PABHOMEPHOCTD MOJAAYH JOT0Ta Ha 3a60ii.
[Tpu 3ToM cymecTByIoT NBa BHIAa aBTOMAaTHYECKHX PETYJISTOPOB: HA3eMHbIE K 3200iiHEIe,
CXeMa pa3MeNIeHHA KOTOPHIX PEeCTaBIeHa Ha puCyHKe 1,

IperMymecTBOM Ha3eMHBIX YCTPOHCTB 10 sBISETCA HX DKCILTyaTalMOHHas 10C-
TYIHOCTB; HEAOCTATKOM — HETOYHOCTh PEryTMPOBAHAA H3-32 HCKOKCHHN BXOIHOrO Napa-
METpPa, OIPEAEIIEMOro HHAMKATOPOM HAarpy3kH 11 1o HaTsSDKGHHIO CTPYHBI TAJICBOTO Ka-
Hara 8, XOTOpOC JHMIIL YaCTHIHO XaPaKTepPH3yeT Pasrpy3Ky MacChl TAXEIOro HU3a Ha J0-
soto 2. IpenmymecTBoM 3a60HHBIX ycTpoiicTB 12 gBIgeTCS MX HEMOCPEACTBEHHOE BO3-
JefiCTBUE Ha PEryIHPYEMbIH 00BEKT, 9TO MOBHIIAET TOTHOCTH HO3HPOBAHMS H PaBHOMED-
HOCTBH OCEBOr0 ZaBlIeHHsl IOJIoTa Ha 3a60ii: CKOPOCTh MPOXOIKH yBEIuUuMBaeTca ot 15 %
(poropom) 110 35 % (nanpasieHHoe GypeHne), IHCI0 OTKA30B CHCTEM KapoTaxa u 3a6oi-
HBIX JiBUTareneii cakaercs Ha 50 %; HeocTaTKOM — OorpaHHueHEHas (yHKIMOHATPHOCTS
YCTPOMCTR, HCIIONL30BaHHE KOTOPBIX B MHOrO(axTOpHLIX yCHOBHAX OYpOBOi CKBRKMHEI
9acTo okaspiBaerca HeaddexTupHbIM. TakuM 06pa3oM, NpEHMYIIECTBEHHBIM THIIOM aB-
TOMAaTHYECKUX PEryIATOPOB Harpy3KH Ha JIONOTO sBierca 3aboiHoe MHOrodyHKIMO-
HAJIbHOE YCTPOMCTBO HENOCPEXCTBEHHOTO XEHCTBMA Ha peryampyeMsii oOwext. Paspa-
0OTKE TAKOro YCTpOiCTBa MOCBAIIEHA AUCCEPTALHOHHAA paboTa.

HzBectHrie rny6nﬁ}me YCTpOHCTB2 JI1 OAAYH JOI0Ta HMEIOT MHOXKECTBO KOHCT-
pyKmuii H Ha3BaHuit, HaNpUMeD, 3a6oiinkli Mexarn3m noxaun (3MII), perynarop nojaau
nonora (PIM), aeromar nmogam xonora (AILMY), craGmmisarop HArpy3k# MeXaHWIECKHi
(CBM), ruapasixyuecKuii Harpyxareib (anry., «hydraulic thruster») mm 3a6oitnsiii Ha-
rpyxareins (aHri., «downhole thruster») u np. '
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Pucynok 1 — Cxema perynupoBanys nogadH 6ypriIsHO# KOJIOHHE! 4 gonoTa: 1 - xo-
noHHa OypUIbHEIX TPYO; 2 - IOpoAopa3pyaouril HHCTPYMEHT; 3 - TaneBas cHCTeMa; 4 -
3a00iHbIi ABUTATEIR; 5 - POTOp; 6 - BeAyINAs jlpyﬁa; 7 - nebenka; 8 - KOHew TaNEBOH OC-
HAcTK#; 9 - pyKosTKa IeHTOYHOro TopMo3a; 10 - HaseMHoe yeTpoiicTo nogagy; 11 - uu-
IUKaTop Harpy3kd; 12 — 3ab0iHOe rHAPONOPIEEBOE YCTPOHCTRO HOAaYH.

PafoThl 0 HCCAEAOBAHMIO M CO3AAHMI0 MEXAHH3MOB MOJa4H KOIOTA HPOBOMIINCE
B psaze opranusainuii, Taxux xax BHAHM 6yposas Texruka, [mmponedremam, MUHX u
I'll, Kyiioemuer HAY HIL, Ydumckuit HY, Yxrmmckuit I'TY, «J[Xkenepan 3IEKTPHK»,

«AJIKO», «P3xropMITHK APHIUMHT cucTeMey, «HeHmam, «Bamr Kopnopaidmmy», «Ay-
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ToApwLD M Ap. Takke ¢ STUMH MEXaHH3IMaMH CBI3aHBl HMEHA OTEYECTBEHHBIX H 3apy-
GexurX uccnepopatene, Takux kak AmenmnH B.A., Anexceescxuit [".B., Barnpos T.b.,
Bannenxko J1.9., bpentim /1., Bapnamosr B.I1., Bonsremyr 3.A., I'apubo M.A., I'ycman
M.T., F'opemix @.X., Aepepsanbix AM., 3anxun C.J1., Hoarecau P.A., Kopnryros E.C,,
Mumsa A.A., Ocrpoecxuii 10.H., Taponmxanor JI.I'., ITorapckuit A.A., Cnnensauxos
AB,, Cupux B.®., Cammepc K., Yurn ©., Moncees H.IL., Yepparos K.A., Illpeiinep
JLA., Sumrreits E.®., Ockur M.T. n gpyrue.

B pesynbTate aHanu3a yCTAHOBICHO, YT0 HEOCTATKAMHU CYILIECTBYIOMIHX 3300HBIX
PETYIIATOPOB OCEBOi HATPY3KH Ha JOJIOTO ABMAIOTCH HIMIIHAS CIOXHOCTb KOHCTPYKITHI,
HEYHHBEPCATLHOCTD 10 HA3HAYCHHIO H OTPaHHICHHOCTD 10 NIPHIMEHEHHIO; B TO K€ BPEMs
TIOKA3aHpl IyTH YIPOILIEHHT KOHCTPYKIHH yCTPOHCTB, pacimpeHHa HX $YHKIHOHAIBHO-
CTH M YCHJICHHS SKCILTYaTAlAOHHOH HaXeKHOCTH, 9T0 00ecHeunBaeT NPHMEHHMOCTh 3THX
YCTpOIicTE B MOGBIX TOPHO-TEONIOTHIECKHX YC/IOBHSX, ITyOOKHX M HalpaBJICHHBIX CKBa-
KMHAX.

KonctpykriBHO ycTpOHCTBO JOJDKHO OMTH TENECKOMMYHBIM IO HCIOIHEHHIO, 3a-
HIULEHHEIM OT CMATHA NPH MEXAHHYECKHX BO3XEHCTBIAIX, 00JIafaTh JOCTATOYHOR M-
HOM X013 HOPUIES I CO3MaHus HeoGxommMolt cuimr yaapa npu ocsBoboxaenyH KoMmo-
HOBKH OT NPHXBATA ¥ AHaParMEeHtLIM y3I0M VI MHAPABIHYECKOr0 YIPABIEeHUA OCEBOH
HArpy3Koii Ha HOJOTO, 4 TAKXKE YCHICHHBIMH ONOPHO-LEHTPUPYIOIINMH JIIEMEHTAMH JUIA

obecneaeHs MPOJOILHOH YCTOHYHMBOCTHA KOHCTPYKIIH.

Bropas rasa nocesmieHa pa3paboTke KOMILTIEKCA METOAHK JUIS KOHCTPYHPOBaHHA,
noabopa rmapaMeTpoB, NPOBECHHA CTEHIOBHIX H IPOMBICIOBBIX MCIBITaHMH 3a00iiHOro
yCTpOHCTBA MOJA29H JONOTO MHOTOGYHKIMOHAILHOTO HA3HAYCHHS.

BrInomHeHHEIH aHATM3 TIOKa3al, 970 MeToIsi 00OCHOBAHMAA TeOPHH paboThl H KOH-
CTPYKTHBHOIO HCIOJHEHHS CKBRKHHHBEIX 3a00HHBIX yCTpOHCTB mojad Z0noTa AO Ha-
CTOSILErO BPEMEHH Pa3pO3HEHB], HIMEIOT JIHIIb YaCTHbIE Pemenns, Tpebyior 06obmerns u
pa3paboTky cHenMaTbHOH KOMIDIEKCHOH METOMHMKH, 00CCIeTHBAIONICH HAYTHEIE OCHOBHI
BEIOOpA TEXHHUKO-TEXHOJIOIHYECKHX NapaMETPOB 3THX YCTPOHCTB H MX JKCIEPHMEHTANb-
HAIX HCITEITARWI Ha CTAIMAX KOHCTPYHDOBAHKS, H3rOTOBICHHS H IPOMBIC/IOBOTO MPHMeE-

HCHHSA.
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CyniectByeT TpH 9Tana ynpasieHws pabounMu mapaMeTpaMs YCTpoicTBa Iyl CO3-
Zanus TpeQyeMoll HATDY3XM HA JIONOTO: NMEPBEI — HAa CTaIHM Da3paboTKH YCTpOiicTRa;
BTOpOif — HA CTaguu paspaboTKu pexumMa OypeHHA; TpeTHit — npu cOopke KOMIIOHOBKH H
ee okciLTyarauuu. [ToaToMy paspaborasbl crenyioniye METONHKH:

a. Meroguka 00OCHOBaHHA TEXHHKO-TEXHOIOIMYECKHX HapaMerpoB 3aboiHOro ycr-
poiicTBa OAAYH JOJOTA, BKIIOYAKOWAs rpado-aHanuTHICCKOE PEIIEHHE U ohpenenemm
BEJIHYMHBE! THADPABIHYCCKOrO CONPOTHBICHHA, 00eCICYHBAIOIIETO CO3JAHHE JONOIHH-
TENBHOTO 0CEBOT0 YCHJIMA Ha JOJI0Te; KOHCTPYKTHBHOE O0ECICYCHHE STOTO YCHIHA C pac-
4ETOM AHAMETPA NOPIUHA BHYTPEHHETO ToiKartend d,, M, 66meﬁ womamy f,,, M, u
JAMaMeTpa OZHOro M3 N OTBEpCTHH AHadparMel d,, M, a TAK K& OLIEHKY IPOYHOCTHOH Ha-
JIeXHOCTH CHIOBBIX JIEMEHTOB KOHCTPYKUHH C IIPOBEPKOH yJapHEIX IOBEPXHOCTCH HA
CMATHE, Pe3b0OBRIX COCIMHEHUIT HA CTPATHBAHHE, 4 KOHYC2 P30 — Ha yCTANOCT.

Tlonyuena popmyina s onpeaeneHns quamMeTpa MOPIIHA BHYTPEHHETO TOJIKATENS
d,=J&-EBf@p), , )
rae P - ruapaBIM4ecKas COCTAaBIAIONIAL HATPY3KH Ha OJOTO, CO3/aBacMas yCTpoHcT-
BOM, H; p, - Hepenaz AaBICHHA B YCTPOHCTBE MeX Ay HAIIIOPIIHEBEIM H KOJBLEBBIM [IPO-
cTpancrBamu, Ila
p,=pP,+tD,tp, (2
TA€  P,, P, P, - THAPABIMYCCKHE CONPOTHBICHMA COOTBETCIBCHHO B IMAPOMOHHTOD-
HEIX HacafiKax JOIoTa, 3a60iHOM qBUTaTENCE, AUadparMe ycTpoicTea, [1a.

Honyuaena hopMya must pacuera 00N IWIOMA/H OTBEPCTHIE quadparMsl, i’

1&))

rae  F, - mnomaznp NONepedHOro CedeHH NOpIHA ycTpoiicTea, Ila; O - pacxon 6ypo-
BOTO PacTBOpa, MPOXOJANIETO HEPes YCTPOHCTBO, M/c; D, - THIPABIMYECKHE CONPOTUB-
nenus B auadparme yerpoiictsa, /1a; p,, - IOTHOCTS 6ypOBOrO pacTBopa, K2/nt’.

Brisenena GopMyIa Ui Hax0KAECHHA JUaMeTpa OLHOI0 H3 17 0TBepCTHH AHadparMer

@
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TOE 7 - KOIMYECTBO OJHHAKOBHIX MPOXOIHEIX OTBEPCTHH B [uadparme.

b. MeTonuKka CTCHACBHIX HcupTanmit 3aboiinoro ycrpoficTsa noaasH HONOTE, BKIIO-
qamas; noasop rHAPaBIIYECKOro CreHAa (PUCYHOK 2) g CO3aHMsI MEXaHHIECKHX Ha-
IPY30K CKaTHA H PacTADKCHHA Ha METAUIMYECKHE 3NEMCHTRI KOHCTPYKLIHH, a TaK e
ofecneauBalIEro HCCIEOBAHNE TEPMETHIHOCTH IIOPIIHEBEIX MAIKET BHIOBUIKHOTO Ba-
J13; NOPAZIOK TMPaB/IMYCCKIX HCIBITAHAI Ha BHYTpeHHEE JABICHHE C PacIeTOM HCNLITa-
TEJIBHEIX HArpPY30K, @ TAKKE MCIKTAHHE HA CKHMAIOIMME H DACTATHBAIOLNE HAIPY3KH C
UEIBI0 BEIYHCIEHNA IpeeNoB CHIOBEIX BO3ACHCTBHIL;

6
7/

2

AANN

. j— a:;(.:ﬂgy = T jﬂ%.y = 1 - § i U,
2 3 \ 4
kY - kY < \ N T 3
AY
. \

\ \ "\\‘ N N \ \ \
g £ 7 N4 (/AR ARV

Pucynok 2 — Cxema creHia fns ucnsiTanus 3aGoiHOTO yCrpolicTBa nogaus go- -
nota: 1 — mumHp npecca; 2 — nopmeHs Npecca; 3 — WITOK Npecca; 4 — CTaHMHA CTeH-
na; § — Hacoc s noxayy paboueit JKUIKOCTH B Hpece; 6 — MAHOMETP; 7 — BRIIBIDKHO#M
BaJl YCTpOiicTBa; 8 — NOpIIHEBas IPyNNa YCTpoifctBa; 9 — KOpIyC YCTpOiicTBa;
10 - coequuuTensuas Mydra.

¢. MeToauxa npoBeIeHHS MPOMEICJIOBRIX HCHBITaHMIi 32001HOTO yCTpOICTBa MONagn
JOJIOTa B CKBKHHHEBIX YCIOBHSX, KOTOPas PEIIaMEHTHPYET ONPECCOBKY KOMIIOHOBKH H
SMIIHPHYECKOE ONPENCICHAC HATPY3KH Ha NONIOTO, a TAKKE MOPANOK YTIyOICHHA CKBa-

3KHHBI ¢ IOMOIBE) MHOTODYHKIHOHATEHOTO 3a00iHOr0 ycTpoiicTBa I104a4H JONOTA.

B_Tperheii rnaBe DpUBEACHL! TEOPSTHUCCKHE MCCIENOBAaHHMA DPEXMMOB paboThl
3a6oiiHoro ycTpoiicTsa I0gaqH I0N0Ta # €ro B3aHMOACiiCTBYS © OypHIbHON KOJOHHOI.

Jlnst uccnenoBaHHs BBOMHIINCH TPAHMYHEIE YCIIOBHSA, IPH KOTOPHIX TPATHIMOHHAA
OyprisHad KOJIOHHA PACCMATPHBANIACH KAK Iiom;ecxa, pasneicHHas B YCTPOHCTBE Ha IBe

YacTH:
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e DBepxuaa—vacte OypwibHoii konmorusl (BBK), moxsemennas B mponecce
6ypcHHA Ha TAICBOIH CHCTCMC €O CBOSOAHEIM MIDKIHM KCILOM, CHaliKeHLIM KOpIycoM
ycrpoiictea. IIpn Heo6xoaUMOCTH yBenHYEeHHA HArpy3KHM 33 CYET COCTABISIOMEN CHIbI
TpKkecTH BBK kopmyc ycerpoiicrsa omupaercs Ha ero HHKHHH [IEPEBOTHHK.

e HinxHas —nogsmxHas 4acts OypuibHoii konoman (ITHBK), B npouecce
OypeHns1 onepras HIDKHMM TOPLOM-ZOJIOTOM Ha 3300 M cHaOXeHHat Ha
[POTHBOIOJIOKHOM KOHLIE BBUIBIDKHBIM BaJIOM, CIOCOOHHIM CBOOOMHO MEpeMeIlaThes
BZOJIb OCH CKBKMHBI B IIPEAENAX X04a YCTpOiicTBa.

B o6mmeM Bu/IE OceBaA HATPY3Ka Ha JOJIOTO ONPENEIACTCS BRIpAKECHHEM, H

Pw:Gzp'—Pc_'-}:’ &)

rae G, - IpaBHTAIHOHHAS COCTABMISIOIAs OCEBOI HArPy3KH Ha JI0J10TO, H
G,=G, -cosa, ()
rae G- CHIa TSKECTH TOH YacTH KOMIIOHOBKH, PH IOMONM KOTOpOii Co3faerca

o
HArpy3Ka Ha JIOJOTO PH IPABHTALMONHO-MACCOBOM CrIOCOGE TIOMAYH, HIH CHIIA TSDKECTH
MOZBIDKHOTO ' Husa OyprinHOi KOMOHHB upu OypenH ¢ npumeHenHeM 3aboifHoro
ycrpoiicTBa ﬁona'm Jonora, H, '

@ - CpeiHee JHAYCHHE 3CHITHOTO YA HA YUaCTKE PaCTIONOMEHIS Kdmnonongn, °.

P - cuna conpoTHBIICHHI, NPEISITCTBYIOIHX JOBEAEHHIO Harpy3KH 1o 3a6os, H

B =k -G, -sha, . ™
roe  k -o6obmennsrii Ko3(pdHIOHEHT CHI CONPOTHBIEHHA IBIDKCHMIO KOJOHHBI,
YUMTHIBAIOWMH CHJIEI TPEHMd, pe3aHHS 3aMKaMH XOPKH H CTCHOK CKB&XKHHEI,
b depeRIHAIEHOE NABIEHHE H APYTHE HaKTOPhI.

P -rpnpasmudeckas COCTaBIOmAas HArpy3KH HA [JONOTO, Co3jasaeMai B
MHOro(byHKIHOHAIEHOM 3a00iHHOM yCTpPOICTBE, IIPH IPABHTANHOHHO-MAcCOBOM crocobe
IIOJIavM B pacyeTe He yuuThBaeTca,

F,=p,-F, ®
roe p, -Uepemaj Mex/y /[AaBICHHEM HaJ BRIIBIDKHKM BaIOM YCTpoicTBa M
JaBIEHHEM B KOJBIEBOM IIPOCTPaHCTBE, [1a

po=p6+p:+py+pm+pk’ (9)
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TOC Dy DysPosPys Py = THAPABIHYCCKHE COINPOTHBICHHMA, COOTBCTCTBEHHO B JOJIOTE,

3a60iHOM JBUrarelie, BRIABIDKHOM Bajle H TpyOax, AuafparMe ycTpoiicTBa H KOJbLEBOM
IIPOCTPAHCTBE HIDKE mopuuns, [1a;

F, - miomans ceyeHHs NOpIHs YCTPOHCTBA, M.

B npoexkTHEIX peleHHAX M OYpPEeHHS YCIOBHO BEPTHKAIBHBIX CKBaXHH B Gonb-
HIMHCTBE CIIYYAaeR OceBast HArpy3Ka Ha JONOTO MpHEMMaeTca paBHo#H 70-80% or chusl Ts-
MECTH KOMITOHOBKH Hu3a GYpOBOro MHCTPYMEHTa B PacTBOpE, 4TO JOLKHO O0ECIeqnTh
paboTy OypwiIbHOH KOJNOHHEI B PACTAHYTOM CocTOAHHH. OHako (opManbHEIH MOMXOX K
IIPOEKTHPOBAHKIO CII0C0o0a CO3aHNs HATPY3KH H KOHCTPYKIMH OypHIBHON KOJIOHHB! He
oTpaxaer BCero MHoOrooOpasus yCaoBHi, B 4acCTHOCTH, IpH OYPEHHMH HalpaBIeHHBIX
CKBQXKHH.,

Ha pucyske 3 npeAcTaBneHb! 3aBHCHMOCTH OTHOCHTEILHON OCEBOH HArpy3KH Ha
ZoN0TO, cosnaBaeMoi 3a cder 70% ot cunnl Txectt KHBK npu monade KOJOHHH C 1M0-
BEPXHOCTH, OT CPEHETO 3EHUTHOTO YIJIa CKBAXKHHEI a.Us PHCYHKa BHEHO, YTO IPH poc-
TE 3CHUTHOTO Yria CKBaXKHMHEI OCEBax HArpy3ka Ha JoJOTO (kpuBai 5), coszgasacMaid 3a
CYET CIJIBI TSKECTH, SHAYUTEIBHO YMEHBIIAETCA OTHOCHTEILHO IPOEKTHOH (kpHBai 1).

B pesynsTarte YHCIICHHOIO aHAIX3a YPaBHEHUA CHIIOBOro ananca Harpy3ok Jeffcr-
BYIOIMX Ha HonoTo (5) yCTaHOBIEHO, YTO mpH OypeHMHM Iiy0OKHX M HANPABICHHBIX
CKBAXHH CO CPeIHHM 3CHHTHRIM YIJIOM HakioHa Gosree a=60°u HPEBHIIEHHEM CHII CO-
npotuenenus 6one 30 % oT npoexTHOH Harpy3KH npuMeHeHue 3a00HHbIX YCTPOHCTB Mo-
Jade fonora gengercs OesalbTepRATHBHOH IenecoobpasHOCTBIO, T.K. IHepeaaia OCceBOi
HAarpy3KH C [IOMOIIBIO BBIJBIOKHOIO I'HPABIHYECKOTO TOIKATENS HE 3aBHCHT OT €ro npo-
CTPAHCTBEHHOH OPHEHTAIHH H CHJI COIPOTHRIICHNUS, IPENATCTBYIONHX JOBEAECHHIO €€ 10
[OPOROPa3PYINAOMETO HCTPYMEHTA IPaBHTAHOHHO-MaCCOBEIM CIIOCO00OM,

Hccnenosana monosnEuTenbHad (yHKUMA 3a00HHOr0 ycrpoiicTBa mojadd A0JOTa
KaK yJapHOTO MexaHu3Ma JAld caMoocBoOoxIeHus oT mpuxsara. Jiis cosmanus yzapa
BBEPX HIM BHU3 HeOOXOAMMO NPOM3BOAMTE PACXaXXUBAHHE OYypHIBHOI KOJOHHE! HA JTH-

Hy XOZa BHUIBHXKHOTO Bajna — /,, HaNHMHE KOTOPOrO MO3BOJLAET PA3OrHATh CBOOOIHYIHO

YacTh KOJOHHBI HAX yC’I‘poﬁC’I‘BOM, a 3HAYHT YBCIIHYHUTD €€ KHHCTHIECKYI0 SOHEPTHIO.
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PucyHok 3 — 3aBHCHMOCTH OTHOCHTENBHOH OCEBOIl Harpy3KH Ha JOJIOTO OT 3€HHT-
HOTO YIiIa HaKJIOHA CKBaXKHHBI: | — NpOeKTHasA OceBas Harpy3ka Ha J0JI0To; 2 — oceBas
COCTABJIIOAS OT CHIIBI TSDKECTH KOMIIOHOBKM; 3 — 9acTh CHIIBl TSDKECTH JelCTByIOMmas
HA CTEHKY CKBAXUHBI; 4 — OCEBad COCTABIBIIONASA CII COIIPOTHBIEHH] KOMIIOHOBKH, IIPH
k. =0,3; 5 — oceBas Harpy3Ka, JOBOJMMA JI0 AOOTA PH IPABHTALHOHHO-MACCOBOM CIIO-
cole nomayn.

U3 ypasHeHus IPOJONBHLIX KojeOanuii a1 0QHOPOIHOTO CTepxHs, Ge3 yuera muc-
CHIIaTHBHOTO BIIMSIHHA OKpY>Karomei cpepl

2 2
Ou_p0u (10)

o
=0, Q' =Y, du = g NOIYYEHO
RR"] R 2

aHANMTHYECKOE PELIEHHE 1S ONpeaeieHHs MAKCHMAIBHOH yAapHOH Harpy3Kku ¢ y9eToM

IIpY rPaHHYHBIX H HAYAIBHEIX YCIOBHAX uL:o = gxl‘-

H3MCHCHHA €€ BO BPECMCHH
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2:1.a l-a c-t)
P=p.F| 24 24 : 1)
V & c [ 1 ) an

rae  E - mogyms ynpyroctu Marepuana 1py0 OypmiasHoi kononssl, [Ja; F - mnomans

cedenus GyprabHbIX TPYG, M7 | - IiMHa BepxHeif yacTH GypIILHOM KOIOHHE OT YCTBA /0
YCTPOHCTBA, M; € - CKOPOCTh PACTIPOCTPAHEHHA NPOHOJLHEIX BOIMYIIEHHH BIONb KOJIOH-
HB, M/C; @~ YCKOPEHHE IBHKCHIS BepXa OypHIBHON KONOHHE!, w/c% I,- mEa xona BEI-
JBHIKHOTO Bana ycTpoHCTBa, M; £ - BpeM yaapa, C.

Ha pucynxe 4 npencrasneHsl TpadHKH 3aBHCHMOCTH MAaKCHMATBHOH AuHaMHuYe-
CKOH yAapHOH Harpy3ku OT AIMHBI XOJa BHIBIDKHOIO Baja YCTPOMCTBA VI PasiH4HBIX
ycKopeRuii aBiskeHns Bepxeil yactd OypuinsHo# kononub 13 TpyO TBIIK-140 mnnHoit
4500 m.

8-10 ‘
/ a=0, M/C2
7-10° =0
= 6:10° =03 W
é ‘P’l'(*md)s-los (/,//’*/ ;()A‘;w z
> P2(wod) 2/ M/C
s AT
3 Facrod) 7/ a=0,1 M/c?
= Ty
é ﬁmb.ms (A/// /
é 2.10° ]
i
1-10° 7
/
f) 1 2 3 4 5 6 7 1 9 10 1 12

Ixod
Jmma xoa BEXBHIKHOTO Balla yCrpoicTea, M
Pucynok 4 — 3aBHCHMOCTh MaKCHMANbHOH JHUHAMHYeCKOH yIapHOH HAarpy3kH OT

JUTHHEI X032 ycrpoiflcma U4 PasiinuHbIX YCKOPCHI/Iﬁ ooxbeMa

IIpuMereHne MHOTO(YHKIHOHATLHOTO 3a00HHOTO ycTpoOlicTBa moxadx J0JoTa C
HAIIMYMEM HIDKHEH NONBIDKHOH HAJUIONOTHOH 9acTH KOMIIOHOBKM OyIeT orpaHH4MBATBL

PacnpoCTpaHeHNe MPOAONLHEIX Konebamuit Ha Bce 3JieMeHThl OypHIBHOH KONOHHEL B
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- 3TOH CBH3H HCCIENOBaHA JIONONHMTENbHA1 (GYHKIHA YCTpoiicTBA Kak 3aGoiiHOro
KOMIEHCATOP2 NPORONBHEIX KomreSayuii, MIyueH IPONECC 3aTYXaHMS BOIHOBOIO
BORMYUIEHHS B 3aBHCHMOCTH OT TeXHOJOTHYECKHX IMapaMETPOB: OCEBOHl Harpy3KH H
4aCTOTHI BPAMIEHHs JOJIOTA; apaMeTPOB KOMIIOHOBKH: JULHHLI M {MAMETPa MOABHIKHOIO
Hu3a GypHIBLHOI KOJIOHHE!; CKBAKHHEBIX IIAPAMETPOB: 3€HHTHOIO Yria # KodddunuenTa
TPEHUAL.

AJaNTHPOBAHO AHAIMTMYECKOE BLIPAKEHHE 110 ONPEHEICHHI0 AMILTHTY.BI
KoneGanuii B KomomHe OypwIbHHIX TpY6 C yderoM ee YMEHBHICHHS OT jeiicTBHA
JYCCHIIATHBHBIX CHJI, B3aHMCTBOBAHHOC H3 pabor mposenenHnix npodeccopamu E.K.
0nursM u B.K. Xeraem

_2.¢c [(2:(.=P)Y (k-g-sinaY
4= (E-(D’—d’)) ( c-o ) (12)

rae P, - oceBoe ycwixe Ha JOIOTO, Y9MTHIBAOIIEE IPABHTAUMOHHYIO COCTAaBJITIOIIYIO
HArPy3KM, CHIB CONPOTHBIIEHHsA, ofnerdenne KOJNOHHB! B OypOBOM pacTBOpe H
TH/IPaBIHYECKYI0 COCTaBIAIOMYIO, /1; P, - runpaBnMdecKas COCTAB/IAIONAs HArpy3Kd Ha
J0II0TO, TPH I'PABHTALIMOHHO-MAcCOBOM cuocobe nojaun P =0, H, o - yrnosas cko-
POCTH BpalleHus 1onoTa, pad/c; k - kod3QHIMenT TPEHHA CKOIBKEHHS; o - 3CHUTHEIH
yroJI CTBONIa CKBaXKUHEL, °; D, d - COOTBETCTBEHHO HAPYXKHBI ¥ BHYTPEHHHI AHAMETpPH!

Tpy©® Hax AONOTOM, M.
Bripaxerue (12) HMEET CMBICH TOILKO IPH HOJIOKUTEJIBHOM 3HAYCHUH HOAKOPEH-

HOTO BHIPKEHHS, TO €CTH IIPH YCIOBHM CYIUECTBOBAHUS MPOAOIBHEIX KOIe6aHuil cTepK-
Hsl IIPH OCEBOl Harpy3Ke Ha JIONOTO

: 2 2
>k-sxnoz-g-E (D*-d )+P

P . 13
"° 2-c-w ‘ (13)
ITpu 5TOM BeIMYMHA OCEBOI HArPY3KH Ha AOJOTO Haxoqurcs 1o ¢opmyne
2 _ g2
1;=Sm-‘DT‘”-fr-p.,.-g(cosa—k-sma)-(l—ﬁ)m-F,, (14)
pan

e Sy - PACYCTHOE MECTO YCTAHOBKH YCTPOICTBA B KOMIIOHOBKE, M; L, - ILIOTHOCTh

MaTepHata Tpy6 HOABHIKHOTO HH3a, KT/M'; P, - IWIOTHOCTB GypoBoro pactsopa, Ko/,
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YeTBepras_yjiaBa NOCBAICHA HAaydHOMY OCOCHOBAHMIO KOHCTPYKuMH 3a0OHHOrO
yCTpOiicTBa NOJZAYH JON0Ta MHOrOQYHKIHMOHANEHOro HasHayenus 3YIIJ[-195 u pa3spa-
GoTKe KOHCTPYKTOpCKOH JOKYMEHTAIHH.

Vcnous paboThl MHOTO(YHKIOHATEHEX 3a00HHBIX YCTPOHCTB HOJAYH JIONOTA B
cocTaBe KOMIIOHOBKH HH3a OYPHIILHOH KOIOHHE! CBS3aHEI C JHHAMHKOH, abpa3HBHOCTRIO
M arpecCHBHOCTBIO OKPYXKAIOIIeH Cpejibl, 8 TaK JKe OCIOMKHEHR! BHICOKHM IHApOCTaTHYE-
CKUM JaBJlIeHHEM M TeMmIepaTypoii. Pabora ycrpoiicTBa conpsxeHa ¢ AeHCTBHEM 3HAYH-
TENBHBIX 3HAKONECPEMEHHBIX HATPY30K H MOMCHTOB, BOSHHKAIOIHX NpH 6ypeHHH rirybo-
KHX ¥ HAPaBIEHHBIX CKBAXHH B CBA3H C PA3BHTHEM KPYTHIBHBIX M MPOJONBHBIX KoNIeha-
Huif, moTepeil yCTOHYHMBOCTH KONOHHBI H €€ BPAIICHUEM B CHIIBHOMCKPHBICHHOM y4aCTKe
CTBOJIA, @ TAKKE IPH CO3JAHMH yAapHHIX Harpy30K JUIf CaMOOCBOOOKIEHHA MOABHKHOTO
HI3a GypHIBHOM KOJIOHHHL U3 IpuxsaTa. I103TOMY mpH co31aHMH MHOTOGYHKIHOHATEHEIX
3a00MHBIX YCTPOHCTB NOJAYH A0j0Ta 0cofoe BHUMaHHE yAeIeHO o0ecleYeHHIO IPOYHO-
CTH M HaJIeXXHOCTH ero Aetaneii i KOHCTPYKITHH B LIeIOM.

Brinonseno 060CHOBAHNE KOHCTPYKTHBHEIX PEDICHHI C TIOACHECHHEM Ha3HAYCHHS H
ocobenHocTel Kaxoit JeTans Muoro@yHKIHoHaNsHOTO 3a60HHOro ycTpoicTsa noﬁaqn
nonora. Tak, s NPEeROTBPAICHHA KOPPO3HH. U YMEEBIICHHUS CHJ TPEHHA BHYTPEHHASA
HOBEPXHOCTh KOPIYCa OTTIONHPOBaHA M XPOMHPOBAHA, @ [UIA IOBRINCHHT HANCKHOCTH
TEPMETHYHOrO pa3feineHus TpyGHOro U 3aTpyOHOro MPOCTPaHCTB B YCTPOMCTRE HCIIONE-
30BaHBl ABa NMOCAECROBATEIPHO COSAUHECHHBIX HOPLIHA, IPOMEKYTOK MEKAY KOTOPBIMH
3aNoNHeH cMa3koil, JUid 3alIMTEl TOPLA BEPXHETO IEPEBOMHHKA OT CMATHS, a €ro pe3nibl
OT pa3peiBa U3-32 yJlapa O HIDKHHMI HUOMENL IPH HCIIONB30BAHAH YCTPOHCTBA JJIA CAMO-
0cBOOOKCHHA U3 NIPHXBATA, BRIJBIDKHOM Bal CHa0XKeH ONOPHBIM KONBLOM, CMOHTHPO-
BaHHEIM Ha «ropsAved» mnocajnke. BeimomHeH pacder Ha cTparMBaHue H BEIHOCIMBOCTh
Haubosee ONMACHOTO CEUCHHS Pe3bObl, COSMHAIOMCH BEABIDKHOM Bajl C BEPXHUM H HHXK-
HUM nepesoanukamy. COrTacHO METOAMKAM, IPEACTABIEHHEIM BO 2 Inase, 000CHOBAHEL
KOHCTPYKTHBHBIC IAPaMETPhl, C YYSTOM KOTODHIX pa3paboTaHa KOHCTPYKTOPCKA% HOKY-
MeHTalud MHOro)yHKIHOHANBHOrO 3a00HHOTO ycTpoiicTa moxaun poiora 3YIII-195,
CIPOEKTHPOBAHHASA € YYETOM YHHGHKAINH 3arOTOBOK TPYO M MarepHaioB, IPUMEHSEMBIX

B He()TAHOH ¥ razoBOif MPOMBILUIEHHOCTH. JlJaHHOE TEXHHUKO-TEXHOIOTHYECKOE PELICHUE
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MMEET NOJIHBIA KOMIUIEKT KOHCTPYKTODCKOH JOKyMEHTauM ¥ paboumx ueprexeii, npu-
FOXHBIA U1 MAacCOBOIO M3rOTOBIEHHA MHOrOOYHKIMOHANILHEIX 3a00IHBIX YCTPOICTB 1O-
Ja4H JoJI0Ta.

B nsroif rnae NpHBEACHB! PE3YNBTATH CTEHAOBRIX M IPOMBICIOBBIX MCILITAHMI
3a00iHOTr0 ycTpoiicTea Momayu J0N0Ta MHOrODYHKINOHAILHOTO Ha3HAYEHMSI.

W3 nposeseHHOTO aHamM3a BHAHO, 4T0, HECMOTDPA HAa 3HAYHTENLHOE KONHYECTBO
OTe4eCTBEHHBIX KOHCTPYKUMil 3a0OiHBIX yCTpoifcTB Iofasd JOJNOTa, B JIHTEpaType
IPAKTHYECKH OTCYTCTBYIOT CBeCHHs 00 OnBITE HX MPOMBICIIOBOTO IpUMeHeHud. B To xke
BpeMs CO3[3HHE H COBEDPIICHCTBOBAHHE HOBBIX HAJEHKHBIX TEXHHKO-TEXHONIOTHYECKHX
CpEICTB HEBO3MOXHO ©0€3 OSMNMPHYECKHX MCCICHOBAHHH, H3a OCHOBAaHHH aHanM3a
pe3yNbTAaTOB KOTOpPHLIX JIOJDKHA KOPPEKTHPOBAaThCA TeXHHYeCKas MOKYMEHTAUHA U
cO3/aBaTeCs HOBOE oOopynoBanHe. TakuM 00pa3oM, NpoBENCHHE S3KCHIEPHMEHTANBHEIX
HccnenoBanuit paboTel MHOroQyHKIHOHATBHOTO 3a00HHOrO yCTpOoHCTBa NMOJa4YH A0NOTA
3VIIZ-195, a2 Tak e ONUEHKA UPAKTAYECKOro M 3KoHomuueckoro 3ddexra or ero
NpAMCHEHH ABmAeTca aKTyalbHO 3anavedl. IIpoBenensr cresnossie ucnbitanud 3YIIA-
195, B Xx0ze KOTOPBIX YCTPOMCTBO moABepranocs gefictBmo cxumaromux (go 350 xH)
pactaruBaronx Harpysok (zo 305 xH), a Taloke BHyTpeHHeMY JaBerHio 1o 15 MI1a ans
MPOBEPKM TEPMETMHHOCTH IOPIIHCBRIX MaHXeT H Pe3s00BRIX COCAMHEHHIT Kopmyca.
VicnbiTanuA NOXTBEpAMIH PaGoTOCHOCOGHOCTE YCTPORCTEBA B CKRIKMHHBIX YCIOBHSAX, 8
TaKXKe YCTAHOBHJIH, 9TO YCHUIHE HEOGXOMMMOE JUls HaYasia IBHKEHHs BEUABIDKHOTO Baya
ue npessunaer 7 xH. CTEHIOBBIE IKCTIEPHMEHTANBHEIE HCCIIEOBAHMS BHUIOMHAUTHCE HA
ANANTHPOBAHHOM CepTHOMIMPOBAHHOM PacHPECCOBOYHOM creﬁae tHna CP-70 umero-
meMcs B HaTYuM Ha Gaze npoussoncreenHoro obcmyxxusanus OO0 «Yxra Gypenue»
¢umman Q00 «T'asnpom Bypenner. s npoBeacHNs NPOMBICIOBBIX HCHBITaHHI KOMHC-
cHeil olpejeieHa Pa3BeNOYHO-IKCIUTyaTaronHas ckB. 4 CesepHulii Orun ochalleHHast
6yposoi#i ycraHoBKOi Ypammam 3/1-76 co cTapuei reoIoro-TeXHHYECKHX HCCICAOBAHMIA
(I'TH), noxasuisaromeil ¥ PErucTpHpyIomeH CHITy TOKECTH HHCTPYMEHTA, PACXOR H a8~
nenne GypoBoro pacTsopa, YCIOBHEIH MOMCHT H2 DOTOpPE M JApyrHE€ NapaMeTpHL.
IIpomeicoBsie ucositanna 3YIIJI-195 nmoaTBepAHIN TEXHOJNOIHYHOCT, PaboTocmocod-

HOCTh M BEICOKYI0 3((eKTHBHOCTH MpUMEHEHMS YCTpoiicTBa npH Oypermm riybokoit
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CKBa)XXHHBI; TIOBEILICHHE MPOXOAKH Ha JI0J0TO B 3,9 paza, MexaHm4ecko# ckopocT B 1,56
pasa, coxpamteHne maccel YBT Ha 20 T, a BpeMeru CIIO ua 80 mumnyt. lana oncHKa sxo-
HoMugeckoi ddidexrusroctu ot uenerrannsg 3YILJ-195 Ha cksaxune Ne4 Cesepo HOrua-
cKoro MecTopoxaenus. [IpoBeacH aHamu3 CTOUMOCTH H3rOTORIEHHSA YCTpoiicTBa H 06oc-
HOBaHBI HCXOJHHIE JAHHbIE JUI pacdeTa S9KOHOMHIECKOro 3(eKTa T IPOMBICIIOBOTO HC-
HEITaHus, cocrasusmiero 1 785 Teicay pyGneit.

OCHOBHBIE BEIBOJIBI

1. HeonpeneneHHOCT: B OBECHWH OCEBOH HArpy3KH HA JIOJIOTO H3-32 BO3PACTAHHA
CHJI CONPOTHBIIEHUS MBIKEHHIO KOJOHHBI IPH YBENIMYEHHH 3€HHTHOTO Yria HaKIOHA
CKBaXKHH B iHanmasoHe 0 60° ¥ HEBO3MOXKHOCTH YNPABIIEHHA 3THM NPOLECCOM IPH BO3-
pacranuy yrna Goiee 60° ¢ npeBsImeHueM cit conpoTuBnenus Gonee 30 % or 3apanuoi
OCEBOIl HArpy3KH mpejonpenelicT GesanbTepHaTHBHYIO LEIeco00pa3HOCTh HCIOIIE30Ba-
s 3360HHOTO YCTpOHCTBA MOJIauH AOJIOTA, O0ECIEYHBAIONIETO B ITHX YCIOBHAX HE3aBU-~
CHMYI0 PaBHOMEPHOCTB OCEBOTO HATPYXEHHS, BEJUIHHA KOTOPOrO ONpENeIseTcs KOHCT-
PYKTHEHBIMH HapaMeTPaMH YCTPOHCTBa H PacCTOAHHEM OT MECTA €I0 YCTAHOBKH JO pa-
6ouero Topra xonora.

2. O6obimenn (aKTopsl HEFATHRHOrO BIMAHUA Ha mpouece OypeHus riy0OoKHX M
HalpPaBNeHHbIX CKBAXKHH, NpeJCTaBIAIOMAE co00il KOMIUIEKC AUCCHIATHBHBIX CHII, [O-
POXOAEMBIX COMPOTHBICHHEM TPCHHMA JBIXKCHUIO OYPHIBHOH KOIOHHH H SBICHHAMHA
Y3CTHYHOH WIH [MOIHOH Pasrpy3KH €€ MAacChl Ha CTEHKaX HAKIOHHOTO CTBONA, a[Te3HB-
HBEIM COCTOSHHEM TOPHHEIX NOpOJ H ABICHAAMH NPHXBATa MOpPOJOPA3PYIIAIOIETO HHCT-
pyMeHTa, a TakoKe pacCEHBaHHEM MIONBONMMOM K JIOJIOTY SHEPIHH 32 CYeT MPOOIBHBIX
KoneGaHuii ¥ PE3OHAHCHBIX SBICHHH, 4TO NO3BOMIIO 00OCHOBATH HEOOXOMHMOCTE CO3La-
H1A MEOTO(YHKLHOHAIBHOTO 3a00HHOT0 YCTPOHCTBA, KOTOPOE IMOMHUMO OCHOBHO#H (yHK-
I[UH OCEBOTO HArPYXEHHA 06I1afaeT BO3MOXHOCTBIO CHIIOBOTO CaMOOCBOGOMNKIEHHS Hak-
JIONIOTHOH KOMIIOHOBKH OT NPHXBaTa, fBiIsieTcA 3a00HHEIM KOMIEHCATOPOM IPOLONBHAIX
KoneGannii ¥ obeceynsaeT ynpaslieHHe JO3HPOBAaHHEM BEMMYHHBI OCEBOH HArPy3KH Ha
ROIOTO.

3. PaspaboTan KOMIDIEKC MeToAuK, ofecmeqnBalomyii HaydHEE OCHOBEI BHIOOpa
TEXHUKO-TEXHOJOTHYECKHX IMapaMeTpOB MHOrOQYHKIMOHANBHEIX 3a00HHEIX yCTpOHCTB
TI0JAYH J0N0Ta M MX HKCIEPUMEHTANBHEIX HCNBITAHUH Ha CTANUAX KOHCTPYHPOBAHHMA, U3-
FOTOBJIEHHS H IIPOMEICIIOBOr0 NPHMEHCHMS.; KOMIUIEKC BKIIOYAET B ce0f: METOAMKY rpa-
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(bo-aHATHTHIECKOTO ONPENCACHHS BEIMYHHB M'HAPABIMYESCKOTO COMPOTHBIICHUA Mt CO3-
JaHug aBTOHOMHOTO OCEBOTO YCHWIHS C MOMOLIBIO BBIABHIKHOIO TOJKATENA H BO3MOXKHO-
CTHIO YIPAaBICHHA BETHIHHOH ITOTO YCHIIHA; METOOHKY CTCHAOBBIX HCIKITaHUIL C perna-
MEHTOM NPOBEJICHUS THAPABIIHYECKAX HATPYXKEHHH MeTAIUINYECKUX KOHCTPYKLHIA 3a60ii-
HOTO YCTPOJCTBA NOJa4H J0JI0TA € UENBI0 BHUIBIEHHS IIPEAEIOB CHIOBBIX BO3AEHCTBHMIL,
METOANKY ITPOBEACHHI HPOMBICIIOBBIX HCTILITAHUH B CKBAXKHHHBIX YCII0BHAX C pErNIaMCH-
TalMeH NOPAIKa ONPECCOBKH KOMIIOHOBKM, SMIMPHYECKOIO ONpeAeIeHHs HAarPy3KH Ha
J0JIOTO M PEKOMEHIAUUAMH N0 YrTyOneHH10 CKBKHHEI C TOMOmbI0 3aboiiHoro ycrpoii-
CTBa [OJAYH J0JI0Ta,

‘ 4. BHIOIHEHO aHANMTHYECKOE 000CHOBaHHUE KOHCTPYKTHBHBIX NapaMerpoB 3a6oi-
HOro YCTpOHCTBA IOAAYM JOJI0TA, BKIIOYAIOMET0 ONPERECICHHE AHAMETPa HOPIUHA BbI-
JBUKHOTO TOJKATeNId, OOIIeit IIomany OTBEPCTHH B ABIPYATOM Yy3NI€ I'MIAPABIHYECKOTO
COMPOTHBICHHA H AUAMETPA €AHHIYHOTO OTBEPCTHA AHa(ParMbl ¢ OLCHKOI IPOYHOCTHONH
HaJeKHOCTH CHJIOBLIX SJICMEHTOB KOHCTPYKIUH, BKIIOYas HPOBEPKY YAaPHLIX IOBEPXHO-
cTeil Ha cMATHE, pe3b0OBRIX COEMHHEHU — HAa CTparMBaHue, a KOHyca pe3bl — Ha ycra-
TOCTB. , _ _ .

5. BrImonHeHs! TEOPETHYECKUE HCCIEAOBAHMA CHIOBOro OajaHca AeHCTBYIOIMMX
Harpy30K H HOIYYEHO BRIPOKEHHE JJIL PAcyeTa OCEBOr0 YCHIIMA Ha BBIABHIKHOM TOIKATC-
1e, OCYmIECTBISIOIIErO aBTOMAaTHYECKYI0 U PABHOMEPHYIO ITOfayy J0J0Ta K TOYKe KOH-
TaKTa ¢ 3300eM HEe3aBHCHMO OT €r0 NPOCTPRHCTBEHHOT0 MOIOKEHHA, IIPH 3TOM JI03HpOBa-
HHE Harpy3Kd OCYIICCTRIMCTCH ITyTeM MEXaHHYECKOro IEPEKPHITHA 9acTH oTBepcTmii B
auadparme ruIpaBIHIECKOr0 CONPOTHBIICHHS. .

6. IlomydyeHo aHANMTHYECKOE PpEIICHWE A ONpPEICHCHHA CHIEl yJapa IpH
OCBODOXICHHH HAATONOTHOM 9YacTH KOMIIOHOBKM OT IDHXBATd, BEJMIHHA KOTOPOH
OIpEAeIAETC JUTHHOMH X042 BRIABIDKHOIO Bana.

7. Awmamurmdecku 000CHOBano, 910 3(P(EKTHBHOCTh TraliEHMA HPOKOILHBIX
koneOanuii B OypwibHOM KOJNOMHE onpeAendacrcd BENMUMHOH IPaBHTAIHOHHBIX,
THAPAaBIMYECKHX M OHCCHIATHBHBIX CWJ, cpa0aThBacMBIX HA NOJBIKHOM = HH3E
HAIA0NOTHOTO KOMIUIEKTZ B BHAE OCEBOH Harpy3KH HA JIONOTO, He HpeBHINAalomei
[OPOTOBOTO 3HAYCHHS, BEJMYHHA KOTOPOH B CHIBHOH CTCIICHHM 3aBHCHT OT JUIHMHBI

HaIOIIOTHOr0 KOMILIEKTa H OIIPCACIIIET YCIOBHA BO36)’)K).ICHHX POR0JIEHBIX xoneGanmii
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¢ 06macTei0 PacHpOCTPaHEHHUs, 33BHCAMICH OT BEIAYMHBI MX AMIUNIMTYAB M YTTOBOM
CKOPOCTM BPam{eHusA HONOTa.

8. BumnonxeHo 060CHOBaHUE KOHCTPYKTHBHBIX PeILCHHH C MOACHEHHEM HasHade-
HUA ¥ 0cOOEHHOCTeH KAXROoH neTany, Ha OCHOBaHHH 4Hero paspaborasa KOHCTPYKTOpCKas
JOKYMEHTAI[HS M TONHEIH KOMIUIEKT pabounx uepreeH, IPHTroAHbX /UIE TPOMHIUICHHO-
IO H3TOTOBICHHA MHOTroQyHKUHOHansEOro 3a200HHOTO yCTpoHCTBa HOJNAYH HOJIOTA
3VIIJ1-195 crpoeKTHPOBAaHHOIO ¢ y4eToM YHMGHKAOHH 3aroTOBOK Tpy0 M MaTepHanoB,
NpUMEHAEMBIX B He(TAHOH H Ta30B0ii NPOMEIIIEHHOCTH.

9. CreHaoBEIe U NPOMEICIOBbIC UCILITAHHS 3a00HHOTO YCTPOIHCTBA NOAAYH A0JI0Ta
3VII-195, B xoze KOTOpPBIX YCTPOHCTBO MOABEPraoCh AEHCTBHIO CXHMMAIOLIMX H
pacTATHBAIOILMX HAarpy3oK, @ TaloKe BHYTPEHHEMY THADABINYECKOMY MABACHHIO 4
geiicrBui0  pabO4YMX HArpyXeHMk B  CKB@XKHHHBIX  YCJIOBHAX, ITOXTBEPIHMIM
paborocniocoOHOCTL  YCTpOliCTBA,  TEXHOJOTMMHOCTD €70  KCTONB3OBAHMA K
spdextrBHOCTE mpuMeHenus npw  Oyperwu  cxBaxuuel  Cesepo-FOrmuckoro
ra3’oKOHJIEHCATHOrO MecTopoxaenna Ha riryOoune 3321-3350 m: npoxoagkxa moiora
BO3pocna B 3,9 pa3sa, MexaHHJecKad cKkopocTh — B 1,56 pasa, macca VBT coxpatuiace Ha
20 T, a Bpems cmycko-nogbema Ha 80 MuHYT; Ip® 3TOM SKOHOMHMYeckui dddexr or
HCHBITaEMIt cocTaBun 1 785 Tricay pyOieit.
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