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HHCTHTYT QHBKKM B MEXaHHKM T'OPHHX NMOPOJA

Ha npaBax pykonucy

JABPOB T'epansn Muxainosuy

WCCIELOBAHWE M PA3PABROTKA PALMOHANBHO® TEXHOMOIWH
BYPOBSPHBHHX PABOT B BAKAPCTOBAHHMX IOFOJAX OPH
CENEKTMBHOR BHEMKE NONESHOIO MCKOIAEMOIO
(Ha npumepe MaaynbCKOTO Kaphepa)

JMccepraMa HanKCaHA HA PYCCKOM ABHIKe
CneunanbﬂobTL 05.15.03- orkpuTas paspaloTHa
B SKCInyaTamuMfA YIONBHHX, PYAHHX K HEPYAHLX

MECTOPOXAEHU M
ABropedepar

NBECCEepT8NAM HA COHCKaHHE YUEHOH cTremeen
KAHAMaTA TEXHHYECKUX HAYE

opyEze 1975

T T ol P e
/’J:._.-_J-—! il . :..._, “‘.
(58 .ﬂ b H a H h. ,.."""-"T--H__
e SR SN
M’ J ., R
et Hrl:‘r]f‘,lll : : . ‘_._:?
S 4 [Wt"'riéh’i'g?E;fﬂ 5 B
U}" a X7 A




(B2 2af )
N

\ B

JucceprauuoHian padora BunonHeHa B MucTurTyTe duaniu
B MexaHKKEK ropHux nopox AH Kupruscko# CCP u CuGpuseruer -
HHHopoek« e, '

Hayunuit pyxonunufenb—
KaHZMZAT TEXHWUECKHMX HayYK,
crapmufl Hay4HHA COTPYZAHUK TAHTAEB U.A,

O@uimanbHHe ONIOHEHTH:

npojeccop, AOKTOP TEXHM-

YEeCKMX HayK DAPAHOB E,T',
KAaHIAMZAT TEXHUYECKHX HAYK, |
cTapuu® HayyHu# COTDPYAHMK - KJAHOBCHEMX A.A.
Bexymee npeznpusatrve - AuMHCKHE raMBO38uMHHH KOMOMHAT
_ABTUpe@epaT pasocniag " ® 197 r,

damura A¥ccepTamMM cocToMTCcA " "M 1975 r,.
B ¥acOB Ha szacenanudy CoBeTa MO Ireojorv M I'OPHOKY Aeny
O0neauBesEOro YuéHoro CoBeTa MO TEXHHYECKMM M €CTECTBEHHHM
Rayxam AH Kuprusckoft CCP, |

C avcceprammeli MOEEO 03HAKOMHTECH B ueﬂwpénbuuﬁ HayuHOof
CuGnuorexe AH Kupruacko#i CCP,

OT3HB B 2-X SK3EMONApaX, sanDepeHHHH NeuaTsy, NPOCHM Ea=
IpaBIaTek no azpecys 720481, r. ®pyHae, IPOCIEKT Haepﬁnucﬁerg!

50, Hecruryr reomorum AH Kupruscroff CCP, yu€HoMy CexpeTapb. .-

YueéHuft cexperaps Cosera,
RaHIHZAT I'eonoro~MHHEpa=
JOFPHYSCKMX HAYK | MAJINTWUH B.B.
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ORIl A9 XAPAXTE PUCTUKA PAROTH

AXTYATHHOCTD MPORJIEMH, NupexTnpamu XXTY cbesna KIGC no

JEBATOMY NATHJIE THEMY MAaHy PAIBUTHA HAPOLHOIO X0 3AKC TBA NPC-
1YCMOTPERO YCKOPESHHOE DAaJIBUTHUC CHPbEeBOR O&a3d IJA NMpoOX 3BOACTBA
CAMHO3EMA C TeM, YTOOn K KOHuy NATHJICTKH YBEJAUYUTL BHMNYCK &J0-

MiHHuA Ha 5C-6C npoucHTOB.
PeajybHUM BOMJIONMEHW2M NMA3HOB NapTHH CTaJ0 co3naHwe IAHHO-

neMHOlW H ajsoMiuH iieBoft NMPOMHWJCHHOCTH B KpacHOAPCKOM kpae Ha Oa-
e KUA-TASTHPCKHX HedeaMHOB M (GopCHpOBaHHOE pasBUTHE NOGH UM
BG[OMOTATE N BHOTO CUPBA, B 4aCTHOCTH, (UIDCOBHX nuapecTHAKOB Ma-
3YJABLCKOT'O MECTODOXKICH HA . |

Baguefioefi 3azayedl nAA YCNEuwHoro BHMOJHEH HUA HapOMHO X0 3A# C T~
BEHHOrO MAaHA MO MPOH3BOACTBY TrJaMHO3CMa ABJAACTCH odecneyeH e
UUHHMANBHHX MOTEPL NOJE 3HOTO HCKOMaeMolo NpPH pa3paGoTke Ma3aynab-
CKOTO MECTODOKAEHUA, KOTODHE B OTAEJbHUE TONW AOCTHIA.IH Yo% W
gosee, |

Takvwe NMOTeDPH OCYCJOBJEHH yYpe IBHYAWHO CJIORHHM CTpoe HHeM pYZI-
HOrO Tesa, OTCYTCTBMEM KAKOW-AHOO 3aKOHOMEDHOCTH pa 3MetEH KA pa-
3yGOXHBADMHX KAPCTOBHX TJHH B MaCCHBE U3BECTH AKA ,

Haugonbwee BauAHME HA (POPMHPDOBAHME MOTEPH B MpOUCCCE A3~
PaGOTKH MECTODOXIEH Wil OKa3wBapT GYPOB3DHBHHE padoty (BBP). WMen-
HO MO3TOMY B MOCJSLHEE BPEMHA 0ocoGoe BHUMAHME YLEJANOCH pa3paloT-
ke W KCCJEZOBAHMD MeTOLOB FBP, HanpaBJeHHHX HA CHWXCHHC rne pe me -
WHBAEeMOCTH DpyIH C MOPOAOA B mpouecce B3puBHO# oTGORKM, ORHAKO
068K TOM MCCJELOBaHUA SPAAJUCH CHOEHHE MECTODORACHHA, npencTaB-

jeHHHEe TOJBKO CKAJBHHMK MODONAMH,
Me xaHuye CK kil nepeHoc pe3yJbTaTOB 3THX yoccaenosad Wit H& M8C-

TOPOXAEHHA C MepeMexanmyMuca CKanbHEMK A DHXJIHMU NnoponaMyu Henpa-
pOMEpeH B CBA3M C HAEKOTODHMH 0COGEHHOCTAMM B3PHBAHHA 3aKaPCTO-
BaHHYX MOPOL, K YHCJIY KOTOPHX OTHOCATCA: MNOBHIEHHAS ONacHOCTS
BOBHWKHOBEHHS OTKA30B CKBAKMHHHX 3apALOB, HMIKOE KAYECTBO DDO -
padoTX ¥ NMOJOmBH ycTyna H T.A. _

IEJb PABOTH, Uexnbp HAacTosmeid pacoTd ABAACTCA KCCACNOBAHAO
BO3MORHOCTH BHEIDEHHA NpOrpeCCHBHHX METONOB B3PHBAHAA M pas3pa-
60TKa DPAUKOHAJBHOJ TEXHOJOTHM B3PHEHOM 0TGO#I:M B3aR&PCTON{ THHX
MOpoX MPR CEJEKTABHON BYEMKE NOJEB3HOTO HCKONAeMOTO0 NpIMeHUTCJHb~

HO K yCJOBHaAM MasyJbpCKOIO Kaprepa.
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IInA NOCTHXEHHA YKa3AHHOA UEAH NOCTABJEHH CJABRyLMHE 3ana-
YK

~ YCT2HOBHUTHL NPHYMHH OTKAJZOB I€ TOHAIMK CKBARMHHHX 33pA-
70D NPH KOpPOTkO3aMenJeldon Bapunanuu (KTB) nepeMexapmuxcs
CKAJbHHX M DPHXJHX NOPOA U OCECNEYUTHL O 30TKASHOCTH BI3PWBAHUA

-~ M3YYHTb MEX3HVW3M paspyleHUs ha KOHTAKTE MOPON C Pe3KO
OTAMYHHMY AKYCTHUCCKHUMKU cBOWicTBaAMK npu KTB

~ KHCCJenoBaTh M pas3paldoTaThb 3JPEKTUBHHE METOLH YJAYYDCHUS
KdyecTRa NpopadOoTKHU NOROUBH YyCTyNa B 33aKAPCTOBaHHHX NMOpoOnax:

~ pa2padoTaTh PAUHOHAJBHYD 1€ XHOJAOI'WHD CYPOBSPHBHHX PpacoT
B YCJOBHAX pacnpocTpaHeHKa B MACCHBE MK 3BECTHAKA KAPCTODHX I'JIHH,

METONUKA BRIOOJNHEHUA UCCNENOBAH 1. Ilnsa pereHus NOCTABJAE HHHX
B padoT®e 337ay HCMNOJB30BAHH CJIELYDNKE METOIH HAYYyHOI'O HCCJENO-
BaHHA: OCOCWEHHA JHTEPATYPHHX MAaTEepPHAJOB, 3KCNEPHUMEHTAJLHHE W
Te OpS THYECKHE HCCIeNnOoBaHUA, TEXHUKO-3KOHOMHYCCKHH aHasK3, pas-
pacdo'aHa H NnpuMeHeRa MeTOLMKa UCCJIENOBAHHA TEXHOJOT'HK CypOBI3PHB-
HHX pAOOT B 33KAPCTOBAHHHX NOPOAAX C HCMOJNbL30R2HHEM MA TeMaTHUe C-
KHX METOROB MJaH HDOBAHHA 3KCMNEDUMEHTOB M ONTHMHU3AUKK NMPOUECCOR
M QU3HYECKOTO MOZEJMPOBAHUA BIPHBHOA OTOOHKK HA IKBHUBAJEH THHX
MaTepuanrax, |

HAYU A HOBUSHA., B padoTe BnepBuwe MCCACHOBAHH NPUYMHH OT-
Ka30B AETOHAUWM CKBAKHHHHX 33APALOB MPH B3DUBAHUHM HEONHOPONHH X
M0 (#3UKO-ME XaH HYyeCKMM CBOJ CTBAM NMOPOA ) BHABHHYTa M TEODPETHYE C-
KA OGOCHOBaRAa THMIOTES3a O TOM, 4YTO OGO se TOHMpyDmEIDO MmHYpA
(Ili) oGycnoBseH neficTBMEM BOJNH HANpPAKEHHUN OT B3pWBA 33pAna Npe-
ZHIYMEH CEePHH K NPOUCXOLUT B Pe3YJALTATE OTHOCHUTEJBHHX CMEmeH uit
CMEXHHX HEORHOPOAHHX YYacTKOB B TOYKE NEPECEeYEeHUA € TOHHPYIom UM
DHYPOM KOHTAKTA MOPOZN ; M3yyeHAa KayecTBEHHAA KApPTHHA MPOPAGOTKHU
NOAOWBH yCTyNa B3PDHBOM B 3aBHCUMOCTH OT pAcCNOJOXEHHU IJIMHHCTHX
KapCTOB B CKaJBHOM MacckBe ; pa3padoTaH B3pHBHO{ NAaTPOH AJA NpO-
CTpeJKA CkBamuH (ZJA o6pasoBaHus KOTIA) C WEABD YJAYYDSHHS Kaye-
CTBA NMPOpPaGOTKH MOAOMBH yCTyTa ; pas3padoTala MEeTONMKA HMCCJENOBa-
Hut Te xdHoJjoruu EBP' B 33KapCTOBAHHNX NOPOIAX HA OCHOBE MaTEeMa TH-
YeCKHX METONOB NJAHHDOBAHKA BKCNEPUMEHTOB ¥4 ONTHMMBA MM [1DPO-
I€CCOB C HCMONB30BAHHEM (QH3HYECKOI'O MOLEJHPOBAHUA B3PHBHOH OT-
COKH NMepeMexarmuXca MOPOA Ha 3KBHBAJEHTHHX MaTEpHANAX .
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OP/KTATSCKAA 'HHOCTER, PeayabTATH NMPOBERCHHHX HCCRCHOBA-
HUE NMORBOJANT MOBHCHTH (GE830TKA3HOCTh BIPHBAUHMA NCpeUERADMUXCH
CKANBHHX ¥ DHXJHX MOPOL ¥ CNOCOOCTBYRT MUPOKOMY BHENPEHHD Npo-
PPECCHBHNX MRTOROB FBP, HAMPARJACHHHWX HA 3HAYKTCABHOC CHIKCHHC
KAYE CTBCHHHYX M KOJHMYSCTBCHHNX MOTEPH MOJEIHOID HCKONAemolo, B
NPAaKTUKY pAGOTH NpenRnpAATHit, paspadaTHBAMIAX MCCTODORNEHHUA,
NPSACTABACHHHC MEePSMCRANMUMUCA CKANBHHMU W PUXJHMU MOPOL3MIt,
JAKTUYC CKHA DKOHOMHYECKMN 23 JeKT OT BHENPEHHUa DPC3YALTATOB HC-
CNE/0OBAHMI HA ONHOM xapeepe cocTabuy dosnee 3CC THC,.py6. B TOL.

NYIJCATLYA,. To p22ayabhTATaM BHMNOJHEHHHX MCCHSNORAHMA ONyO-
JUXOBAHO 7 NeyaTHUx pacoT,

OFTEM PARQTH, IwccepTauuda M2J0RCHA Ha 1495 cTpatuuax Mmamu-
HOMKCHOIO0 TeKCTa, MAJNOCTPHPOBAHA 23 pucyHxamu, conepxrut 20
Ta6ani[, COCTOKT HT BBL/ACIMA, YCTHPSX IJaB, OGUMX DHBOAOB, CMHC-
kA JuTepatypd M3 [13 HAMMCHOBAHMM W NPUAORCHUA,

COILEPFAHVWE PAEOTH

PaapatnTKe MeTONOB OYyPOB3PHBHHX pacoT, oO0eCneyWBAIMUUY MH-
HIMA T BHYE MOTEPH U PI3IYOOXVBAHHE pynu, MNOCBAMEHH TPYAH YJa,-KOLT
AH CCCP Aromxosa 4.4,, npojp,, a,T.H, Anuramosa 4.M,, bapaHosa
g.lP., Foroaodnea K.M,, Fpawena .., Rypkoera [1.3., MMaToBa B.M.,
k.7.H, Faitkosa F.H., Epumoarua C.H,, Cexucona ['.B,, TaHraesa U.A..
Wapuda B,B, ¥ npyrux.

HaudoJsee nepcrnek TWBHEMU B YCJOBUAX MECTODOXINSHHH C NOBH-
IeHHYO# CJAOXHOCTHD CTPOEHWA DPYLHOIO Texa ABJAAWTCA MeTond bBP, Ha-
NPABJCHHHE HA MAKCHUMAJNKLHOS COXPAHCHWE NEPBOHAYANBHOU CTPYKTYDH
MaccuBa: MHOTODALHOS KOPOTKOS3aMcAyeHHoe BapwBaHue (MKZB) u B3pu.
BAHW Ha HenonoopaHHHi# 33004, |

O630p paHee NPOBEACHHHX paldOT MO3BOJWJI YCTAHOBHTH, YTO B
HAaCTOANEE BPEMA OTCYTCTBYDT Kakue-JAHOO HCCACHOBAHHA TE XHOJIOTHH
GYp)R3PHBHHX PAGOT C 1EJBD CHWKEHHUs NMOTEPhL ¥ pPABYGOXKMBAHUA B
YCJOBHSIX NEPEeMERADUNXCA CKAJBHHX H PuXJHX MMOpPOL, HE NPOBOAMJIMCE
3KCNE PUMEHTANbHHE W TCOPeTUYCCKHME padoTH MO ONrezeJeHun ycJsuBHi
BOSHMKHOBCHMA 0TKA30B NpX YKZB B 33KapCTOBAHHWX NMOPOXAxX, HE H3Y-
yaJiCs BONPOC KauecTBA NPOPAaGOTKY NONOUBH yCTYNA B3PHBOM B 3THX

YCJOBUAX.
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PemeHup NpodyeNH 6 € 30 TKa 3IHOCTH B 3P K-
BAaHUHSA MoCBAMEHH pAGOTH AOKTOPOB TEXH, HAYK 1. Hedeno-
ka, M.®, IpykoBauoro, P.U. Kyuepasoro, B.K. Pyduomra, B.M. Ko-
uMupa, 3.4, Edppemona, KaHAKNATOB TEXH, HaAYK H.W. HaneukuHa,
UM, Kanypwsa, E.II, Pacweuxo, B.Jl. bopyHoBa M Ipyrux.

OnHARO KX pa3paGOTKH HE KacayHCh BJIHAHUA HEOLHOPONMHOCTH
MaCCHBA Ha BOPOATHOCTH BO3HMKHOBCHHA OTKA30B,

Hauu OHJ0 YCTAHOBJEHO, 4YTO HA Ma3ynbCKOM Kapbmdpe OTKAa3H
B GOJBLEMHCTBE CJYyyaeB NPOUCXOAAT BO BTOPOM W NOCAENTOmMHAX PA-
7aX CKBAXMH, B30DBAHHHX B H3BECTHAKOBO-TJHHHCTHX NOpoOAAX,
npHyeM KOJH4YeCTBO OTKA30B NMPH B3IpHBaHWK 3THX NOPON B [4-2C pa3
GOJbIE, YEM NPH B3PHBAHHH YHCTHX K3BECTHAKOB MM 3 ]Qy3HBOB,
BHBE TPSHHHX A0 COCTOSHHMA [JHH,

370 AaJO OCHOBAHHO NPEANONOXUTH, YTO NMPAYKHOR OTKa3OB
CKBAXYHHHX B34aDANOB ABJAASTCA MOAGOH 1€ TOH UpYDieIro WHypa Ha8 KOH-
TaKTE pa 3HONPOYHHX MOPOX,

B HacTOAWEe BPEMA y HCcJenoBaTeJed HEeT eAMHOTO MHEHMA O
MeXaHue Nondos ckpaxuHHOTO 3apsaaa npu K3B, Iondo#h Il yacTo
06BACH ADT ZEHCTBHEM NPOHMKADWUAX MO TpEWHHAM DA SOB MJM yAapH o
BOBAYMHOH BOJHOW, CYHTADT MPHYXHOR OTKA30B 33 TyXaHHE ASTOHANKH
B 3apsAle M3-33 elo fnepeynjoTHEHHA, OCYCJOBJEHHOI'O Beiic TBHEM
BOJHH CRATHH, OTHOCAT NMORdof K NMEpHORY WH TSHCHBHOIG DACKPH THA
TPpemKE W T.I.

3TH NPUYHHH MOTYT Cyme CTBOBATH B ONpENENSHHHX YCJOBUAX,
OZHAKO ABTOpDH, M0 paSHOMY OGBACHANNKE MEXAHHIM MNOLGOA o B
CKBAx¥HE, NPUBOAAT CBENEHHA O CTPYKTYpPEe MECTOpOXAEHHA, OTKYyla
BHACHAE 1A, 4TO OTKA3H H3-38 moadoa [l NpoHCXOonAT B OCHOBHOM
Ha MECTOPORIEHMAX HJK yyacTK3X MaccuBa, CJOXEHHHX pa3AONpOYHH-
MU, MM NEpeMexabuuMKCs CKAJBHHMK M DHXJIHMH MODPONAMA.

Ha ocHoBe Goapmoro (AKTHYECKOI'O X 3KCNEPHMEHTAJNBHOTO Ma-
TepHasa, aHajaMsa JHTEePaTyPHHX HCTOYHMKOB, CBHAETEJNHCTBYDMHX
0 BJIHAFUHM HEOZHOPOAHOCTH MaccHBa Ha mondoff Il B ckmaxuHe, Ha-
MK NpezsoxeHa TUMOTe 33 MeXaHW3Ma Noxfoa AeTOHWpyomeIro mHypa.

B cooTReTCcTBMM ¢ Tunome 30# nmoado# Il mpoHcXoAMT B e 3yab-
TaTe OTROCHTEJBHHX cMemeHH{f CUeXHHX pasHONPOYHHX YYACTKOB Mac-

' cuBa NOZ ZeficTBMeM BOXNH Hanpaxeuu#t, Ipu 5TOM 7A€ TOHMDyomu#i LHYD,

MOHOIO!EHHHﬂ BOJU3H KOHTAKTA HEOIHODPOIHHX MNOpPON, NOLBe pIAS TCHA
p :

O . R

— P T

-

nedopMa MM, COOTBE TCTBYDMMM BEJHYKUHE W HAMPABJE HHD 3THX CMB -
WeHui .

BpeMs MPHXOXa BOJHY HanpsxeHull B TCuky A  ONPEAENATCHA
KaK
1000 K
Z.—- Qb - , MCEK (1)

rne &K - pAacCTOAHWE TOYKYW OT 38pAL3, M;

(p - CKODOCTH PacmpOCTPaHEHWA ynpyro# BOJHH, u/cex .

Torpa npu OCHYHHX NapadeTpax B3IpHBHOA OTGORKM HA RApEL pPAX
¢pOHT BOJAHN HANpsAxeHHWll LAOCTHIAET cJenyouef Ce DKM B3PHBAEMHX
CKBaxXKH yepe 3 2-3 MCEK, T.6e. CMECUCHWA MOpPOAH B paoHe NOCIBAY-
PmHX CE DA BIpWBAGMHX 33DANOB HAYWHALTCA PAHBIE, YOM WHHUMADY-
pOmaA e TOHAUWOHHAA BOJHA C Yyye TOM ZAMEeAJeHHA TNOCTHIHET 38pana.

Ha ocHOBE 3KCNEepHUMEHTAJbHHX NAHHHX O CKOPOCTH cMeme Hul
CKaJbLHHX MOpON B OauxHed 30He B3pusa (puc. I) # npueereHAA OT-
HOCHTSIBEOTO DACCTOAHHA A° K MOMEHTy Hayaya cumemeruil [ ny-
TeM WHTePHPOBAHKA CKOPOCTH ,

U = /l//ff/&-/; , MM (2)

V., cM /cEk
1600

{200

800

460 R

40 80 {20

Pﬁc. I. BaBHCHMOOTE CROPOCTH oMempORH{E NOPOZEM
© . 0T OTHOCHTEJEHOI'O pacCTOsHUA PR
 BIpPHBAHKK ORBARHAHHK 38PANOB
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onpenesMd, YTO BEJHUHMHA CMe e H uii 774 B pe3yJbT@TE MPOXOXJe-
Husg BOJHH CRATHAH HA pPacCCTOAHHM 7,5 M OT 3apAKE MOXET NOC TH-
raTe B H3BecTHAke 20 MM,

Pa3pHB RETOHMUDYOWETO DHYPA NPOUCXOLMUT MPH OTHOCHTEJ BHOM
cuemeHuy BepxHeHh yacTH ycTyna Broab ocy Il, mposoxeHHOro B
CKBaxHHe M 3agaToIo 3zadofigoff, HA IS5 Mmu.

OTcona oznHako He caelyeT, YTO NMPH CMEMEHHW MOPOAH B pafto-
He CKBaRKHH H3 15-30 uM nosxed nocnenomaTs, paspus IHll, T.k., OT-
- HOCHMTeJbHHE CMEemEeHHA CMEXHHX TOYEK MPH B3PHBE B ONHODOLHHX TO-
porax npakTHYECKH GYyAyT OTCyTCTBOBATHL (puc. 2).

M3BECTHSAK

2 C .
A, =7440° r/em>CMfeEX

Puc, 2, Onopa cuemeHu#t yacTHi NOA BOZMEHCTB M
BOJHH CRXA THA NPH B3PHBE CKBAXKHHOIO
3apAfE B OZHOPOAHHX MOPOAAX

HHaa xapTUHA HAGADDAETCA B CAyyae NepeceueHUs CKBAKAHOMN
KOA TAKTA MOpPOA € PeSKO OTAHIADMHUMACH AKYCTHYECKHUMH CBOilcTBA-
MK, .
~ PaocuMOTpHM ZBAa HaMOONE® XAPAKTEDHHX CAYYas OPHEHTA [[HH
TZHHUCTHX KAPCTOB OTHOCHTENBHO GpOHTA noxa HanpaxeHudi (puc.3).

OueBHZAO, yTO B mepBOM cxyyae PA3pHB NETOHHDPYDHME IO DHYy=-

pa 0, - O, mpousofize™ B pesyasTaTe CABMIOBOH zEedopMamM yyacT-e

Ka BI oTﬂocuwaﬂaﬂoZBE, T.,K. BOJHA CEaTHA, Mpoliza yepes cgen?
C0 SBAWTSNLHO MeHbEEH axycruyegkod zecrxoctsp ( A= IO
r/ o a-'uu/c_en. Ag=T7,4 IDS r/ou° + om/cex) ZOOTHTHS T

8

Prc., 3., Cxema BEGKTOPOB NOJA HANpAXEeHHH HA KOHTAKTC CPEA
C PS3x0 OTAHYADUMMHCA AKYCTHYSCK UMM CBONCTBAMKU:S
[ - rpaiuuga paaznena LBYyX Cpel pacnoJoxeHa nepreH-
LUKYJNAPHO PPOHTY noJas HanpaAxeHHu{ty [l - IpaHuua
pa3AeJsa CPen Npoxoa“T B NJIOCKOCTH (poHTA NOJA
HanpmeeHmwt ; AC =~ NIpoexuMsa MIOCKOCTH pasunena cpen,
B;, B - paemeHTapHue yyacTK¥ KOHTAkK13, COOTBE 1T~
c%neﬁao NpencTaBaAOmMUE CPeAH ¢ Ay ¥ A, , 1 - Ha-
yaJ bHOE MOJUXEHHC (JPOHTA noJA Hanpﬂmeuﬁﬁ

yyacTka B, K MOMEHTy, KOTLa B BI yxe 33aBepUBTCA BOJHOBHE NpPO-
UECCH .

Bo BTOpOM cJyyae BOJIHA CRAaTHA, LAOWUAA 4O I'paHUuu pasacaa
cpen, MepeXomKT B CpeAy ¢ “Ap , NpH 9TOM 3HAYUTEJBHO CHMxaeT-
CA CKODOCTB BOJHH H YBSJMYHBAETCA AMNJHTYAA KoJeCGaHH{ 4aCTHL
nNoOponH, B TO x€ BPeMs OTPa3HBMAACHA OT I'PRHULH MOJYNPOC TPAHC TBA
BOJHA CRATHA NMEPEXOLHT B BOJHY PACTARCHHsS, BEKTOD HATND:KE H K
KO TOpo# 6p_ uMee T 0OGpaTHOE HanpaBJEHWE, |

IMEeHHO 3TOT MOMEHT cHMHPAa 3HOT'O CMEWEHHA CMBXHHX HEONHODOA-
HIX Y4YaCTROB MacCHBa B TOYKE N€PeceyeH A KX 78 TOHUDYDRMM WHYDOM
ABAASTCHA OOHMM M3 Haudosee onacHux BJA pacTaAsceHHa -

(Gz % GZI) - Gznpea.

WIH HAapyDEeH Mg eTo cABHIOBOR nedopumanmeht
(6{:9 65 Gcgi) 76—::3. npeq.
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C yyeTOM H3BECTHOI'O NMOJOXEHMR O TOM, YTO BEJNHYUHAE CMEeme-
HHH YABAHBAETCA Yy CBOCOLHOH TNMOBEDXHOCTH, YBEJHYHBAACH TaKxe
H8 KOHTaKTe cO cpenodl, odsanapmed MeHbLUEHl AKYCTUYE CKOR ®ecT-
KOCTbD, OTHOCHTEJIRHHE CMEMEeHHA MOr'yT SHAYKTEJLHO NMPEBHCHTH
aonycTuMut npezes Il Ha paspus, .

Takud 06pa30M, DACCMOTPEHHE NpPOLECCA CMEemeH Ml CMEHHHYX |
yYaCTROB Ha KOHTAaKTE ABYX CPEA, OGYCJOBJEHHOTO ZEWCTBUEM BOJ-
HH HaANpAKeH i, 70Ka3WBAET BOBMOEHOCTH OTHOCHMTEJNBHHX AedopMalul,
NPEBHmaDMKX Npenes NpOyHOCTH e TOHUPyDWEeIv WHYypa HAa DA SPHB . B
npezeJyax BPEMCHH MPOXOXACH HA WHHUMKDYOmE IO UMIYJBCA YEPE 3 TOUKY
KOHTaKTa,

OZHaKO OTKA3H 3apANOB COTJACHO THMNOTE X CJCAyET paccMaTpH-
BaTh HC TOJBKO KaK pesyabTaT odpwBa JIll, HO H Kak CIEICTBHE €TI0
neperséa nox BOSZEHCTBHEM CLBHIOBO# ZedopMAUMH B MOMEHT NpOXOx~
IEHHA MO HEeMy J2e TORauuoHHO# BOJ! 4,

BuaBHHYTas TUNoTE3a OCHACHAET OCHOBHYD LOJD OTKA30B NpH
MK23B Ha xapwepax, CIOXEHHHX NOPOXAMM C DE3KO OTHHYRHMHU aKyc TH-
qeCKHMH CBOHCTBAMM,

HacTHUMM CayyasMM, OCBACHAEMHMH 3TOfi I'MNO T 30, MOTYyT GHTBH
BapyweHua Il Ha xoATakTe: |

'a) sapsza BB ¢ oTamyanmedcA MO MAOTHOGTH 3a00HKON ¢

6) MOHOJSMTHOR MOPOZH H HAPYDEHHOK NMpeAWAymuUM B3PHBOM (NO
BEDTHKaZK) BepxHe#d yacTH ycTyna;

B) NOPOZ, C PE3KO OTAMyabmefcs CTeneHpbD TPEMHH OBATOCTH ¢

I') HEOZHODPOZHHX NOPON, NepeceKaeMs X marucrpaaen Il Ha mo-
BODPXHOCTH ycTyna  Ap. .

B LpOM3BOLCTBEHAHX YCAOBHAX GHJAU MOCTABIEHH SKCIIE PUMSH TH
C LEJbD Onpeziesed A MAKCHMAJNBHO ZONYCTHMMHX HHTE DPBAJOB 3aMejJe -
. BuA, _ _ | '

OndTd MPOBOAMAMCE MO yCOBEPNEHCTBOBAHHOX HaMM M 3BECTHOH
ueTozruke B,K, PyGuoBa B M3BEeCTHAKAX M U3BE CTHAKOBO-IIMH UCTHX
noporax. HocxenopaH uAMH OHJO MOJTBE PRAEHO, YTO OTKASH NPOMCXO-
AAT BCACZCTBH® NOACGOA XeTOHMPyDMEIO mMHypa B CKBAXMHAX, npody-
DSHHHX B MOPOZAX ¢ DB SKO OTHMYADNAMHUCSH rpna;mo-uexaumecamn
OBOAOTBAMA ¥ ZOKA38HO, YTO NDH B3PHBAHHK M3BECTHAKOB N0 OPH-
RATHM R& Kappepeé napaue Tpau orﬁaaon CKBAMMHHHX aapﬁnoB H3-38
nonﬁon He DPOHOXOZMT. | - |

| IO

B pesyxbTaTe 06padoOTKH SKCNepuUMEeHTaJNbHHX AaHHEX Ha OBM,
"Ypas-2" ycTaHORJEHa 33BUCUMOCTE MAKCHMAJBHO NOMYCTUMHX MU TED-
BAJIOB 3AMELNCHUA OT PACCTOAHKA MEXNYy NOOYEPEeAHO B3PHBAEMHMHU
CKBAaXUHHHMKM 3aDANAMH B NEPEMexa DUMXCA CKAJbHHX M DUXJHX NOpPO-
nax,

BaBUCHMOCTH WMeeT Bul xpuBoi (puc, 4), KOTOpaA JERAT HA
rpaH ¥l 30HH OTKA30B ¥ 30HH (e 3 oTxaauﬁvannpoxcHquyeTcﬂ ypas-
HEH He M

¢ =-20,58 + 2I,69a ~ 5,218a° + 0,49353°%, ucek (3)
Ime 7 ~ MAaxCWMaJbHO ZAOMYCTUMHA HMHTEDBAJN 3aMEIJEHUs, MCEK :
8 ~ PacCTOAHME MEXIY NMOOYEPEeNHO B3DHBAEUHMM 3apAnAMH,

M,

O 0 20 30 40 50 T, MCEK
<OTKABA WET +0TKA3 ECTH

Puc, 4, SaBHCHMMOCTEL M3 KCHMANBHO ZONYCTUMOIO
HHTEe ppaJa 3AMENJeHAHs OT PACCTOAHHA
MEERAY NOOYSPEIHO B3pHBAEMHMHA 33D ANAMM

Henoxp30BaHme 3TOH 3aBUCHUMOCTH NPU MOHTAXO HIMEHEHHHX
KOMMyTa I{HOHAHX CXeM NMPaKTHYSCKH 008 CHeYHJI0 068 30TKa3HOCTH B3pDH-

BaHHUA HA KapHepe.
[IpoBeeH HHMH KCCAEeIOBAHMAMK YCTAHUBJEHO, YT0 HA K 8 =-

Ye ¢ THB O npopadoTKH NOROMDBUH yorTy-

‘O a . BSPHBOM HAWGOJBIGE BJKAHWE OKA3HWBALT: R

I1



- HaJHuyuwe TJHHHCTHX KAapCTOB BO B3DHBAEMOM MACCHBE !
-~ CTPOCHHEe NMONOWBEHHOR YACTH yCcTyma, |
B 33BUCHMOCTH OT ODHEHTaUKK KAPCTA B MEXCKBaxHHHOM NpoOCT-

PaHCTBE BEJHUHHA W PopMa 06pa3ypm¥XCA NPH B3PHBE MOPOTOB pa 3xU Yy~

Ha ,

Tp# pacnoJOREHHUMW TJIMHE B BeDXHE# yacTu ycTyna nocJe B 3pHBA

H OTPACOTKHK GJIOKa OGpa3yeTCs PABHOMEDHOE MO BCE# NAOomany 33aBH-
meHHe o

[Tp pacnosomeHuM TIMHE B MEXCKBAXWHHOM NMpPOCTPAHCTBE CpEX-
HEk yacTH ycTyna o6pasyoOTCA NMOPOTH, WMEDmMME B NONEPEYHOM Cevye-

HAY QOPMYy TpaneuWu, BEDXHAA CTOPOHA KOTOpO# CAyRMAd "NMOZywWKoit"
TAAHHCTO'0O KapcTa, 8 OCHOBAHKA GOKOBHX CTOPOH pACHOJOXE HH Ha

JUHHHAX napaaresbHHX PANOB CKBaXHH , IprynHa OGpa 30BAHUA TaK uX

SABHDEHU! 33KADYAETCA B TOM, YTO CKBAXMHHHE 3aPAAH, pacrnnioxeH-

HHE BMNEDEAK KApCTa, HE NpopadaTHBaApLT NOAOIBY B THJALHOH YaCTH
MAacCHBa, 4 33apaAH 338 KAapCTOM, NE{CTBYS B HAaNpaBJEeHHH MEHpDEIO
conpoTusyeRua (B CTOPOHY KapcTa) M, YacTHYyHO KamMydaupys, He
pa3pymanT O6BEeM NOPOA, HAXONAWKIACHA HWRE TJIMH HCTOIO BKJDYEHHA.

B cayyae pacnoJiogeHMs TJHHH B HMWKHEH 4acTH YCTyna MDH He-
I0CTaTOYHOM yZAEJBIIOM pacxoze BB Hedoxnmue nopory o6pasyprcs
TOXBKO MEXRAY KADPCTOM M PACIOJOXEHHOHU BIEpen¥ CKBAXWHOI,

BapuBaMy Ha MOLENAX H3 3KBHBAJEHTHHX MAaTePKaJOB C NpPOBE P~
KOR BQENPOX BBOZAUMOCTH ONHTOB B PEAJbHHX YCJOBHAX yCTaHOBJEHH
KOJHYe CTBEHHHE B3aBUCHMOCTH BEJMYKHHHE M PODMH 33aBHEEHM! OT OpHEH-
TauWy TpemyH B MNONOWBEHHOK YyacTH ycTyna, MOmMHOCTY TOPH30H TaJb-
HHX MJHK CHAGORAKAOHHHX CJOEB, WX DPAaCMNONOXEHHA OTHOCHTEJNBHO H Yy~
JEBOH OTMEeTKH MOXOWBH ycTyna.

W3BECTHO, YTO KAYECTBO npomdomn MONOWBH YCTYyNa OMNpene-
AACTCA Npexne BCEIO0 HepIueit 3apmna, COCPEROTOYERHOI'O0 B HumAEH
J3CTH B3PDHBAGMOIO. MACCHBA,

C uearp yBEJARYEHHA 0O0BEMHOH KOHUCHTDPAaUHM 3HEepI'WH 3apsnd

Ha ypOBHE NONOmMBH HCOOJNB3YOT DAN cnocodoB, Hamdoxee te e cood-
pasHO NPUMEHOHRE KOTJOBHX 3apANOB.

Bapunaoft cnocood6 o0606pas3o0BAHMSY "KOT-

T 0 B" O0CHOBAH HA B3pPHBAHHH NLOGTPS NOYAOTO 3aPARA CNJOWHON KOH-

agpyennd, Haufonbmee mpmecHET 53 OB HAmEX B MOpONAX, XapaKTepH-
12 | |
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3yDUIMXCA BHCOKOM BAJIKOCTLHD M HedoabmO#f KpenocThD, JOCTOHHC A
3TOI0 cnocoda B NMpOCTOTE M AOCTYNHOCTH AJH JDCOr0 INPBANDPHATHS,

BEZyme I'0 B3pHBHHE padoTu, |
OnHako cymeCTBEHHHM HERCCTATKOM €10 ABJACTCSH HAapYIBHWE UG-

JOCTHOCTH CTEHOK CKBaXWHHH NDH MPOCTpPeNKE, MPUBOLAMEE 3ayacTyD
K NOTepe CKBAXUHH WJIH YMEHbNEHy 001HEMA KOTJOBOW BHEMKHM, 8 TakK-

®E€ HEAOCTATOYHO 3(PJEKTHBHOE HCNONB30BAHWE aHEPI'HH B3pHBA NpO-
CTPeNoyHoIv 3apAna., |
HauH paspadoTaH B3DHBHOH MAaTPOH AJA NPOCTPEJKM CKBARMH,
OH COCTOMT M3 BJACTHYHOR O0GOJOYKHK, BAMONHEHHOW BOZOW, HA HADYR-
HOR MOBE PXHOCTH KOTOpOid pasuemeH zapsan BB,
Mnes cO3RAHUA BIPHBHOI'O MATPOHA 3AKJDYAETOA B CJCH YOEEMS
NpYH NPOCTPEJNKE CKBAXMHH OCHYHHMH 33 PANAMH OTHOMEHWS BHCOTH 34~
paza H K ero auaueTpy Nl xaK NMpaBuio MEHbLEE GIHMHHUUH . o,

S £ 1 W)
H .

B aTOM Cayyae NpPOM330AUTEABHO HCHNOJNB3YEeTCA TOJBKO SHEPIHUA
YaCTH 3apsana, HEMOCPENCTBEHHO nNpuiaeravme#! X CTEHKAM CKBAXHAH.
OcTanbHas x& yacTh 3HEPI'HK NEPEXORUT B cpeny, o0JaZADMYD MEHb~
et maom™ocTeD (3360UKA HIAM BO3AYX) K B zl.a.nbﬂenunu RIe T HA pas-
PymeHHe CTEHOK CKBAaxWHH B BE DXHE# ee yacoTH, |

3anoJsHeHye BHyTpeHHeldl yacTH 3apaza BOZOH HCKYCOTBEHHO yBe-
JHYHBABT NJAATEJNBHOCTH WMNYJbLCHBHO# HAarpyskM 3HEpPIrux s3aps.ua BB,

YcaopHeM MOBTODHOTO Harpy®eHHA paspymaeMoro 06beKTa 0Tpa-
XEHHOR OT I'MIPO3KDAHA BOJHONW ABJSETCA COOTHOWEH KO

17/ 2K ot oo
172 pet [ R ”//, - B

rme /77 -~ macca BB
/Y - Macca MemaeMoro EMaKoro TeJa

K -~ nokasaTenb WzsHTpons (nas mraTHHx BB K = 3),

Torpaa np¥ COOTHOMEHMH ° .

M > e __ | (6)
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3



P& 3pymeH ¥ 006BEeKTa MPOMCXOAUT HE TOJBKO 33 CYET BOJHH CXATHUA
¥ pacTaweH Ha, 00pPa3ypmHUXCA NPH BOPWBL 3apAna BB, HO ¥ 3 cyerT
ZOTIONH HTE S bHUX HANpPAXEHIft BOXIaMK, OTPAKEHHEMHM OT TUADOIKDAHA .
C npyro# CTOpPOHH, HAJUYKZ MONOCTR C BONOH YBENKYHUBAE T
MPONONXKTEABHOCTL BOSNEHCTBHA MPOLYKTOB B3pURBA HA MACCHB,
TakuM 06pasoM, KOHCTPYKUMA NPENJOKEHHOTO 33PpANA OCHODAHA
HA KOMMJICKCHOM HKCMOJb30BAHUK pa3NUUYHHX 3PPEKTOB ¥ OTBEYaeT
TEOPE THYECK MM NPEACTABJEH UAM O HAUGOACE TMOJHOM W DA UMOHAJNbHOM
HCMOJIb30BAHKHK BHEPIWK B3pHBA 2apana BB npy oGpasoBauuu kamyd-
JETHOK MOJOCTH.
la OCHOBAHWK CPaABHEHKA TMOKA?3aTeei MPOCTPCAKK CKBAKMI DA
PAnAMHK OOHYHOK KOHCTPYKUMY K C MOMONLD B3PHBHOTO NaTpoOHA yCcTa-
HOBJEHO, YTO OCHOBHOK KpUTEpHH BPJEeKTHBHOCTH NMPOCTPEJKH CKBa-

XUH, = MOKAa3aTeJab NPOCTPCIHBAEMOCTH, NPK KHCNOJbL30BAHHH npenno-'

XEHHOTO ycTpo#icTBA B CpellHeM B 4,5 pasa BHUC, YEM NPH OGHYHH X
MPOCT PEIOYHHX 3aDANEX, MJAK, COOTBETCTBSHHO, BO- CTOJBRKO KE pAa3
Huxe pacxon BB Ha npocTpesky.

fcnonbp30BaHKEe HOBOK KOHCTPYKUMHM MPOCTPEJOYHOrO 3apANa MO 3-

BOJsge T BECTH NMPOCTPEJOYHHE paGoOTH (€3 NOTepb CKBamKH,

C uespp. yayJWeHHs KayecTBa NPOPRGOTKH MOLOWBH ycTyna B
IDEROH TAKTOBOK 30HE NEPEOTNOREHHWX IJiKH pa3padoTaH c M O -
¢ o6 onpeneseHHKSN pPAEUHOHALDHDOIM
PXROKEHH CKBAasxaiHiH,

CymHOCTH ClOCOGa ¥ pasapadoTaHHol Ha ero ocHoBe HOMOTpaM-
MH 33KJD4Y3eTCA B TOM, YTO NEepedyp CKBAKHMHH 33N8€TCH B 3aBHCH-
MOCTH 0T MOMHOCTH H3BECTHARA-B yCTyrNe ¢ TaKWM DACYETOM, YTOOH
3apsal BB NOAHOCTHD HAXOLKJCHA B M3BECTHAKE,

C umeasno YTOYHEHHKA “JHKHTOJANOTIMHUH
38 60€ B H COKPAMEKHs KOJHYSCTBA CKBAXHMH, NDOHINEHHNX B
PARHHCTHX MOpOZax, MPOM3BOAMJAOCH PA3BEAOYHOE OypeHue MO CeTke,
ApeBHmaPmel BBOE CETRY B3PDHBHHX CKBARWH, PasBenoyHwe CKBAZH-
HH, Népecexabmyue K3BECTHAK B MPEJEJNaX BHCOTH yCTyna, GYPHAMCH
C NepeGypoM, ONpeZeseHHHM MO HOMOI'DAMME K MCMOJb30BANKCH KAK
B3PHBHHE , B MeCTaxX BHXONA M3BECTHAKA MERLY pPa3BELOYHHMK cKBa -
EEHAMHU SAZABAJIHCH JIONOJHKTENPHHC BSPHBEIE CKBAXKMHH,
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Takum 06pa30oM C NpenBapHTEeNbHHM OypeHMEM pa3BENOYHHX

CKBAxX¥H yluasOCh COKPAaTHThH yneabHulf pacxon OypeHHua MO CpaBHE-

HUD CO CNJOWHHM OGYpMRAHWEM GJOKOB MO NPUHATOR 710 KCCIELOBA-

HW! c2 Tke CKBaxuH B 3TO# 3oHe Ha 35,C%.
PaagpadoTxa pauunmoHauabHOodH TEe XH O

JOTrHH 6 ypPOB 3DPDHBHUX padorT B 3a -
Ka pcTOBAaAaHHHNX 00DpDORZRaAaX OCHODaHa HAa NpUMEHE-

HKK OJHOTO M3 METOAOB OTHCKAHMA MaTeMd TMYECKOI'O ONKUCAHUA ¥ ON-
THMU 33 IMM TE XHOJOTHYECKHX NPOLUECCOB, B 4aCcTHOGCTH, MeTona boxca-
YuscoHa,

B xayecTBe CymeCTBeHHHX YIpABJIAEMHX NPUHATH QAaKTOPH, OKaA=~
JWBaDOMe HAKGOJblLee BJAKAHME HA TpaHcdopMauuvbD MACCHBA TIPU BIPHB-
Holt O0TGOflke Top.HX MODOX, MOKAa3aTeJb KOTOPORA, -~ KO3GPHUMEHT ZE=
dopMau vy B30OpPBAHHOI'O (JIOKA Kﬂ , ABJAACTCA NapaMeTpOM Of THMH 38«
UHH S

X{ - XOJWYECTBO DANOB CKBAXMH B GJOKe, /1

Xp - WHTEDBaJ 3MELJNEH UA MexILy DALaMH, ¢  MCeK

X3 = COCTOAHME OTKOCA yCTyna - B3PHBAHUEC Ha HEYOPaHHYD

TOPHYD MacCy KJH Ha OTKDHTHE 3a00h 3

X, ~ ynexwHuli pacxonm BB, Q Kr/u3,

He Hapymas OKAJADHOCTH KPHTEDHUA ONTHMAJNBHOCTH, BTOPO# IO
3HayeH Ub NOKas3aTeab, ONpeneaAomkd KayeCcTBO B3pHBA, -~ CTENEHB
NPOPRGOTKK MOAOMBH yCTYMA, BHpaxaeumas B alCOJNDTHOW BEBIKUKHE
CpeZHer0 33BHINEHUA MOAOWBH NO OJOKY ,ﬁ , NPMWHAT B KayecTue
OI'DaH H9e H KA , |

PeasM3a1iMA MATPHULUN NJIAAWPOBAHHA DKCINEPHMEHTA COI'JIACHO
BHOPAHHOMY METOZY KCCJEenOBaAHHA B NPOM 3BOAC TBEHRAHX YCJIOBUAX
HeleJecoo6pasHa MO CJelyomdM NpUyuHaM, ‘

I, MyaHupyeMHe B MaTpHuUE ONHTH HE rapal THPYWOT MOJYyYSH ke
NMONOXMTENBHHX pe 3YJbBTATOB, MOCKOJBKY MapaMeéTps HEKOTOPHX B 3pH-
BOBR HAXONATCH 34 AMANa30HOM MNpPAMEHAEMHX Ha NPpEINpUATAY,

2. 3aTpylAAeTCA 3aMeép HEKOTODHX BIEMEHTOB KayeCTBEHHO Da3-
HOpOJHHNX MAaCC B passaJje B Npounecce aKCKaBauwu,

3, O6a3aTebHHM YCJAOBHEM NpWMEHEHHs MeTOna Bokca-YHIcoHa
ABJSETCA BOCHPOK3BOLMMOCTDH aKCMepuveHTa, Boxbmod "mywoBo# 5¢-
$exT" npu NpoBEeIEeHHU CNHTOB B HECONOCTABMMHX YCIOBHAX Kaphepa
3HAYHTeNBHO CHMXE8 T BOCIPOMSBOIMMOCTH Npouecca, :
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