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llens = odecnedeHpme sNEHOW meTomEYeckoll OCHOBH RMCCHeNOBAHRE NO
paspadoTHe HOBHX NEPCHeKTHBHHX KOHCTDYKIME 3aKPHTOTO NpPeHAXA M
OlleHKe WX BONOmMpHeMHON cnocoO0HOCTH B NadOoPATOPHHX B HATYPHHX
YyCHAOBHAX.

B HacTOAUYW METONRKY BRIDYEH Lasnen No NMpOBENSHHD nadopaTop-
HHX BecaenopaHmil 3amATHO-TMABTLYOIUMX MATEDRANOB.
MeTommka nMpenHasHadYeHa IIA OTPACNEBHX HAYYHO-HCCHENOBATENBCKHX

HHCTHTYTOB M CHELBANRCTOB-MEANOPATOPOB, 3AHAMAMUEXCA BONPOCAMH
NOBMUNEHHA {PEHTHBHOCTH CHCTEM BAKPHTOTO I'ODH3OHTANBHOTO HpeHaRA.
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BBEJIEHMWE

XUV cwesn KIICC xOHKPETHAEDOBAN 3AI84YR NanbHelmel peanmsaalmn
[IpoNOBOALCTEEHHON Mporpamvy HAa OCHOBE MeMHOpainM 3eMens. Oco-
foe BHEMaHHE YIeJeHO NOBHNEeHRD »@PeHTHBHOCTH MENMODATHBHHX CHC-
TeM, COCTABHOM YACTHD KOTODHX ABMAETCA IpeHax. [[poBeneHHHe HACCae-
IOBAHHA MO OlleHKe pPadoTOCNOCOOHOCTH 3AKPHTOIO I'OPH3OHTANBHOIO
IpeHaxa MOKAsan HeoOXONEMOCTE NaibHelimero MOBHUEHEA ero 3¢gexTHR-
HOCTH, 9TO MO®XeT OHTH NOCTHTHYTO Onaronaps OpEMeHeHMO Oonee co-
BODUGHHHX KOHCTDYKIRH IpeH, oGnanamuMX NOBHIEHHON BONONpHEMHOH
CNOCOCHOCTED,

[Ipr coBeplleHCTBOBAHMM B pa3padoTKe HOBHX KOHCTDYRUME 3aKpHTO-
TO TOPHSOHTANBHOrO IpeHaxa cleNyeT OPREHTHPOBATBCA HA!

- [peRMylLiecTBeHHOe NpHMEHEHHE KOMIUIeKCHO-MeXAHHW3HPOBAHHOTO
cmpcoda CTPONTEARCTBA ApeHAXA ¢ HCHOALIOBAHEEM INPeHOYKA&NOMHEX
MaIUNH ;

- BCMONB3OBAHNE IPeHAXHHX TPYO B3 NMPOTPeCCHBHHX MaTepRajos,

B TOM YACAE LEeABHOTAHYTHX ILIACTMACCOBHX;

- MPEMEHEHNe DYNOHHHX MCKYCCTBEHHHX SAUMTHO-JRARTDYOWAX MaTe-
praios (33M), NPORMIBOIMMEX M3 OTXONOB MECTHON MPOMHIUISHHOCTH;

- YBeAMUEHRe BONONpPMEeMHON CIOCOGHOCTH IpPeH 38 CcYeT MCOONb30Ba-
HEA HNONONHETeABHHX OOCHMOK M3 MECTHHX 3€DHHCTHX MATEeDHANOB, B
TOM YHCAE OTXONOB CTLORTeNABHON, censcroxosaflcTBeHHOH, XMMRYEC-—
xoft » mpyroff MpOIYKIEA.

B HacTOoAmMEee BPEeMA HAa mre YJKpamHy B B Y30erRMCTAHe HAKOIUIEH Ompe-
INeNeHHHll ONMuT NMpEMeHeHER B KavecTBe (MABTDOB 3&KDPHTOIO T'OPW30OH-
rankHoro npeHaxa 3OM B3 MRHeDANBHHX N CHHTeTHYECKHX BOJIOKCOH,
onHamo, ILAg ycrpoitcTea dBABTpOB NONOHpaNuCE DYyAOHHHe IOM ma
MaTepHanoB, H3TOTOBAASMEX IAA NPYrEX uenell, Ges ydera TpedoBaHmit,
NpeNEABAAEMEX W K OpeHaxHuM duabTpaM. CrnelanbHO WA HYXIL oTpac-—
MM MeJROPALME M BONHOrO XosdicTBa pyAoHHHe 30M MPOM3BONATCH B
¥pajiHe OTPEHEYEHHHX KONWYECTBAX B ACCOPTHMEHTe. B 3TcH cBA3M
mepen oTpacieBoli Hayxoff CTOET sama4a paspadoTaTh TpedoBaHEA
K TYAOHHHM 38M B3 MMHEDANBHHX M CHHTETHYECKHX BOJNOKOH, OCHOBAH-
Hye Ha HAyYHOM NpeNcTARASHME O mpouneccax cypfosHMR ¥ KOABMATAIHA

uasTPOR.
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[IppmereHne paspacoTAHHEX ¢ YYeTOM BHUEH3NOXEHHHX TpeCoBaHM! KOH-
CTPYKUMAH NO3BOJHT NOBHCHTL RHOYCTPRANRSAID CTPOHTENBCTBA 3aKDH-
TOTO T'ODH3OHTANRHOTO HNpEHAXKA, HANERHOCTH €TI0 B IKCIVIYATALLAR , COOT—
BETCTBEHHO COKLATHTH KANMBAORKEHHA H TeKywWHe Hanepxxw. [Ipw ouemwe
QpeKTHBHOCTA HOBHX KOHCTDYKIMH 3AKDHTOrO TOPHIOHTANBHOTO NpEHAXA
npepnaraeTcA HCHNOAB3OBATE HACTOANRE METONHYECKAe DOEKOMAHIAIINH.

I. WCCIENOBAHMA 3AIMTHO-GIWILTPYIUMX CBOUCTB MATEPHAJIOB,
IIPMMEHAEMHX B KAYECTBE OMIBTPA JUIA JPEHAXA

Tax kax B HacToAuwee BpeMA OTCYTCTBYNT NOCTATOTHO HAZexXHHe
PacieTHHe MEeTONH, TO MOAGOP MATEPHANOB INA (MABTDOB 3aKPHTOIO
NpeHaRAa OCYWeCTBAASTCA IKCHEPHMEHTANEHO.

OLeHKY MpPRrODHOCTH TOTO MAN BHOTO fBALTPOBOTO MATepHana WA
pAMEHEHA" B KOHCTPYKUAM BONONPAeMHON 4acTE NpeH cremnyeT Haum-
HATE C NPOBEPKH OoOecneveHmA M (MABTPaIMOHHON ycToWumBOCTH
PasNAiHHX KaTeropuit NpeHApyemuX I'DYHTOB HA KOHTaxkTe ¢ 3OM, IpA
PUABTPAIMOHHEX YCNOBMAX, OTBEOYANUMX MAKCHMANBLHHM HAI'Dy3KaM Ha
nIpeHax.

lladopaTopHue BconemoBaHus APeHAXHHX (WABTPOB HOAXHH MDOBONNTE-
CA B fMABTPAUMOHNHX MprOoOpax ¢ odecmeveHmeM MHOTOfar TOpHOTO
IKCNeprMeHTa.

OnHOBPEeMEHHO OMpemeAdeTcs COOTBETCTERE IPEeHamRHOTO (HARTPA IDYH-
TOBHM YCNOBHAM: (UALTPALMOHHAA YCTOMYMBOCTE TPYHTOB, HAAHIHE
MR OTCYTCTBHE B I'DYHTE® HA KOHTaKTe ¢ NpeHAXHHMA frasTpAMA caenyn-—
EMX MpoleccoD:

a) funpTpaumoHHNx medopmammil rpyHTa (konemaTanma, cyhfosma
A OTCNAWBAHHE );

6) CTPYKTYpHHX nedopmaumB rpyuTa.

WcenenopaHme OpeHaxHuX ¢MALTPOR MPOBONATCA Ha QUABTPaLMOHHEX
JCTAHOBKAX, C TDYHTOM HADYWOHHOTO W HeHADYWNEHHOTO CAOXSHEA.

OCmm# BAR fUABTPAIMOHHON yCTAaHOBKW MpHBENeH HA phc.l .

PanbTramMoRHE nprdop (prc.2) mpemcramnser codoil repMeTHuHO
JaKPHTHH KOHTelHep, cocrosmmit B3 2-x daokos. [Ipm odbemwHeHHR
GnoKOB MeRNY cofof BX MOBEDXHOCTH COBMANANT W o0pasyoT CIIOL=-
HY®D KONOHKY ¢ OTCTONHBKOM,
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Prc.2. Cxema nmpoBeleHRMA ONuTa HAa (EARTPAIMOHHOM HpRGOpe:

I - nepjopupoBaHHaA TMAcTRHKAa; 2 — MarTepran gmasTpa;

3 - wmocnenyemuil rpyHT; 4 — necyaqHo-rpaspiHas MpErpy3ka;

5 = 0a4ox-peryaaToOp Hamopa; © — Mbe3OMETPH; 7 — MbE30OMET-

pudeckuit unr; B8 - orcrolHmMk; @ - uepHHﬁ cocyn

B nepeoM GnOKe MoMewaeTcA MeNuTyemuil npeHamuuli fuasTp. OCpa-
3el ¢uabTpa B BHIE KBaNpaTa WAM Kpyra coOTReTCTBYOUWEro pasmepa
YENANWBaeTcA Ha [MACTHHEY, WMATADYNUYW OpeHaxHyw Tpydy. llocnem-—
HAA B HuxHel YacTw Onoxa odpasyeT OTCTONHRK IAA YACTHI, BHHOCH-

MIX TPYHTOBHM NOTOKOM Yepé3 MOopH mﬂnLTpa; .

I]ﬂﬁdn AMOCTR OT OHTOBOTIO
pvaipa (UABTPYOWUero MaTepana B 3aBHC
neficTeyomero Ha GRABTD HNABNEHHA OlNpeleiAeTCH N0 MeTOINKE

ilapopapa H.I'. (cm. H.I.llweosap, H.I['.byraii, B.A.Puuko "jJpeHax
e En.lmggummm GHABTDaME" , HHEB, Hmr}cggn fymka, 1980, c.12-23).
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Bo BropoM OAOKe MOMemAeTCAd MOHOJAMT B3 ILYHTA HEHADYWEeHHOTO
BAH HapyweHHOTO CHOREHMA.[DYHT HeHaDYWeHHOTO CAOREHBA oTOMpaeT-—
cA MpoGQOTCOPHMKOM MIR BDYYHY® B IMIBHIpDAYecKHl cTakaH Ha ypoBHe
3aN0oXeHHA OpeHH. OTdop, yTMAKOBKA, TPAHCMOPTHAPOBKA M XpaHeHHe
o0pasLOB OCymecTBIAETCA B COOTBETCTBRR ¢ I'OCT I3587-77. MoHOAMTH
TPYHTA OTOMpanTCA B 2-X — 3-X - KpaTHolt MoBTOLHOGTH.

I'pyHT HADYWeHHOT'O CAOKEHHA MONTOTABARBAETCH CASNYOEEM OODAZOM:
HA IpeHaxHui QUALTP OTCHNAeTCA TpPYHT cnoeM 2 cM, KoTopuil Rammi-
JAAPHO YBAAEHAETCA N0 MaKcHMaNBHON BRaroemrocTH Bomofl, mocTymnain-
mei cHE3Y Yepes OTcTOHHMK npmdopa. [locne yBnamHeHmA NepBOTO
ClNoA TPYHTAa OTCHIOAeTCA BTODOH, TaKXe YBAaXHAeTCA B Mo Toll ®e
CXeMe OTCHNENTCA BCE NOCNedywilMe CJHOM TLYHTZ N0 HYRHOH BHCOTH
odpasua (Oes MeXaHWYecKOIO YINOTHeHEA). JlnA samWTH TpyHTA OT
pasmuBa BONOH#, monmasaemolf cBepxy, OTCHNASTCA SamATHHHE cnoil n3
KPYIHOT'O OTCOPTHPOBEHHOIO M IMPOMHTOIO MecKa BHCOTOH I cm. llna
NpPenoTBpameHns MpUCeTeHHON (mMABRTpAITMM BONM CTeHHE NMPROODPA CMA3H-
BaWTCA TOHKHM CHOEM BaselnHa TeXHUYecKoTo AW Ip.CMA3KaMH.

OnHoBpeMeHHO ¢ sarpyswoll quirTpai@oHHOTO NpROOpa MPOM3BONHET-
CA MOHT2X NEE3OMeTPOB, MNONKIKYEHHe KOTOPHX K CTEeHLy clrenye? ocy-
MeCTBAATE ¢ MOMOMEN HBONHEKOB, CHOCOSCTBYDUMX YCTDAHEHMN B3
NMEESOMETPOB BO3ILyXA.

llse3oMeTpH yCTAHABAMBADTCA B OTCTOMHEKe, QUABTDOBOM MaTepuane,
koHTaxTHO! 3oHe (0,5 cM OT NMOBEPXHOCTHM (WMABTPA) M I'DYHTe uYepes
raxnue 5 cM. [locne sarpysk® NpRéopa IPYHTOM MPOM3IBOOHTCA NOMIHT-
Ka B 3amojHeHHe NMpROOpA BONOH CHE3Y dYepes oTcToMHEK, a Takwme
PeryA¥pPOBKa NbE30OMETPOB. JaTewm NMPOW3BONATCA NeDeKInYeHHe BOIO-—
monays (moma4a cBepxy) B Oprdop BEADYAETCA B padoTy. OcyuwecTRIf-
ercA QEABTPAIA BONH CBEPXYy BHR3, Yepes CHCTEMy TI'DyHT—-I®ABTD NpM
NOCTOAHHOM HAMOpe.

¢nanvecKkaA MONeNb YCAOBHO pasdMBaeTCA HA 30HH M HA IpaHBle Kam-
no# S0HH YCTAHABNMBAeTCA NEe30MeTP: I-A 30HA — OTCTONHAK:

2—A 30HA — QUABTD; 3-A - KOHTAKTHHH ciaoff rpyHTa BuHcoTOR 0,5-2 oM
or fuarTpa; 4-a - caolf rpyHra, pacnonoxeHHu# B 5 cm or dmanTpa;
o= = cJol rpyHTa OoT 5 Mo I0 cm oT gmMaBTpA.

[lponecceu fRARTpanMOHHHX Nedopmaimit maydawTcA B mepsoit, BTopoft
R TpeTkell 30HAX, T.e. B OoTcTOMHHKe, RARTDE M KOHTAKTHOM CJIOE
T'PYHTA, 4 B 4YeTBepTo#fl B mATO# 30HAX HAGIWIADTCA A3MEHEHHA BONO-
MPOHMAIAEMOCTH B 38BACHMOCTR OT BPeMeHE H pexuma @RABLTPALMA.

ONHT MpOBONMTCA Oe3 NOMONMHWTenbHOf NpRrpy3KM HA TPYHT, 49TO NO3BO-

JAeT MONEeJMPOBATH YCJIOBEA B NDAKOHTAKTHo#l 30He.
32298 9



B xone omuTa cleiyeT exXeNHEBHO 3IAMEDATH BeANYMHY npesoMeTpr—
YGCKOI' Hanopa, o0beMm M Temneparypy (easTpa. OIHTHHEe NAHHHE
HEOOXOLHMMO 3aMNCHBATE B CleLMalbHu EypHan; dopMa salmMcH B XypHa-
Jle [pencTasleHa B NPHAOXeHMA 1.

OnmuT pexoMeHIyeTcA NMPOBONMTH MM TIpaIMeHTax, paBHHEX oT I mo
o+7, B NPONONRATH N0 CTAOHAHSALME peXHMa (RABTPALMM HA Kaxnoi
CTYTIeHM rpammedTa Hanopa. [locle OKOHYAHHA ONHTA MpUOOpH pasdmpa—
UTCA M Cpe3aeTcA cAod rpyHra BucoToM 0,5 oM Ha KOHTaKTe C (MABT-
poM (B3 3-eil 30HW), WA ONpemeNeHNA IPaHyNOMETDHYECKOTO M MUKDO—
ArperaTHOTO COCTABA M AKTHBHOH# MOpEcTOCTA.

Hana4ue mpoueccoB koabmaranud, cydosus M OTCASHBAHNR ycraiaes—
JMBAETCA KOHTLOMEM M0 M3MEHEHHK I'DaHyAOMeTDHYeCKOT0, MMKpoarpe—
P4THOTO COCTaBOB I'PYHTOB W €I0 AKTRBHOH MOPHCTOCTH mocie MABT-
pail4M, Q TaKEe IPHCYTCTBHEM CY(iOSHONMHHX YACTHI B OTCTOHHMKAX
mpudopoB. CTeneHb KOARMATAUME UALTDAE yCTaHABAMBAETCA OGCAENOBA—
HHEM ero non MHKPOCKOMOM. Pasmepd cy(ppos3MOHHHX 4acTHl, Npomen-—
WHX 4Hepes nopd quabTpa B OTCTOMHME mpuoopa, OUpeNeAdNTCA 3AMEDOoM
C MOMOWLK MHKPOMETDA, YCTAHOBNEHHOTO HA MHKpOCKONe.

OcHOBHHEe CTPYKTYDHHE NMOKASATENM HCINHTYEMHX I'PYHTOB B XapaxTe-
DHCTHKH BOILHO—(M3WYEeCHHMX CBOHCTB IpYHTA ONpeNeAANTCH N0 CyulgCcTBY~
WM CTAHNADTHHM METOMHKAM

= ILIOTHOCTE IIMKHOMeTpHYecKHM meTolgom, I'OCT SIB0-84;

= IpAHYNOMETDPHYECKMH W MAKDOAr'DeraTHHe cocTaBW, [0CT I2536-79;

- IPUHMUN TeKy4yecTH H packaTuBaHma, [0CT SIRN-R4:

= COCT&B aKTHBHHX [Op M0 BMX KPYMHOCTHA Ha BaKyyMHalMWLAApMMeTpe
(MeTommka Acranopa C.B., koheTpyxums llanosanoBoil 0.B.);

— PACXOU cToka OUBEMHHM CMOCOGOM, C TOYHOCTHO mOo #+0,5 ma;

-~ Hanop, ¢ TouHoCTh 40,1 cig

~ Teuepatypa (WabTpara IpalycHRKOM, ¢ TouHocTmw $+0,I19C.

Pe3yibTard NaGopaTopluX McnuTasuil (MabTpoB o6padaTHBANTCA cile—
Ay0ulde o0pasoM:

pacyeroM onpenendnTeA:

- pacxoln = ?""': » Tle W - o0wem npoduneTropRaBmefica DOOH
B 11,34 BpeMA T,c;

= CKOLOCTE (QMLBETPALIAN ?.f_-ﬁa'i_, rne « = [oumank BOOOIDHeMHOH
[IOBEPXHOCTA ¢MALTDA, l}Hd ﬂ,

- Tpalwesr Hanopa Y= S— , rae A A - noveps anopa, £ -

MyTh (BAALTPALMM MAM BHCOTA ol0pasuas

= KJ0(ppHLMEHT (RABTDALME IDYHTA K = -?y— .
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Ha rpajfwx, B KOTOPOM MO OCH ODIMHAT OTKASNHBAETCA PacXon
funbTpaTa, 4 N0 OCH alclMce BpemdA, HHHOCATCA 3IHAYEHMA pacxoza,
npuBenekHoro K £= I0°C. 3roT rpajuk XapaxTerMsyeT NMHAMMKY Dac—
Xona QuARTpATA W NOZBONAET KayecTBeHHO YCTEHOBHTE IIPOLECCH Hi-
MOHeHHAA (MIBTDAI[AOHHHX XAPaKTEepHMCTHK T'TYHTA.

PesyabTaTH ncciaenoBaHiil mpoueccoB cy@fosMH M KOJABMATALMH
XaparTepR3yONTCA COCTOAHMeM guAbTpara (Mo MyTHOCTM), CLABHUTENb—
HEMA MOKa3ATeAAMH I'DaHyloMeTDHYecKOT'0 W MHKDOATDer&aTHOTO COCTa=-
BOB I'DYHTOB KOHTaxTHOH 30HH (0,5 cm) oT @uABTDa; pasmMepaMn cyjq-
(OSHOHHHEX 4ACTHI[, NpOmENUMX Yepe® NOPH (MABLTPOB; HaNWYHMEM YacTHIL
B Mopax (MAbBTPA.

llo pesyarTaram Aa00PATOPHHX MCHOHTAHMWE OTOMDaNTCA MATEpDHAaNH,
NERrONHEE VA MCIHOAB30BAHHA B KAYeCTBe (MABTPA IOPHIOHTANBHOIO
IpeHaxa ¥ ofecnedMBanu¥e OCHOBHHWE TpeGOBaHHWH, NpeNbABAAEMHE K
dfUABTpaM: He3aWIHEMOCTh NpeHaMHHX AWHRE B HeHOASMaATHPYenOCTh
(MABTPOB.IIPR 5TOM OMUENEeNdWTCA HX OCHOBHHE NApaMeTpu: TOJIM—

Ha 3IM, ero xosddwimeHT MARTpAIMM M AKTHEHAA NOPMCTOCTE.

OrodpaHHie MATEepHaIH NCHOABIYONTCA A paspatoTHKN KOHCTDYHLAH
OpeHu, NadopaTopHHe HCCASNOBANMA KOTODEX MpPHBeNeHH HMRe.

2 . JJABOPATOPHHE MCILITAHWA JPEHAMHHX KOHCTPYKIMA

ilpopenetne NaCOPATOLHHX HCIHTAHWH KOHCTPYHLMMM LPeHH HeolXomnu—
MO OJA OonpenencHMA ee BOHONDHeMHOH CNOCOCHOCTH M AONOAHMTENBHO-
ro QUALTPALMOHHOTO CONMDPOTHEAGHNA, BHIBAHHOIO HECOBEDUWEeHCTBOM
KOHCTDYKLHH.

Qcuee @UABTLAUMOHIIOS CONPOTHBAEHWe, KOTODOE NIpeonojieBaeT [o-
TOK TPYHTOBHX BOI NpH OEHXEHAR OT BHeWHNX IpaHll 00AacTH mHTa-—
HUA O NONOCTH, HECOBEPWeHHOH Mo cTeneHn B XapaKkTepy BCKPHTRHA
[UIACTa HpPeHH, MOXHO MPENCTABATH CYMMOM OTHENBHHX {HMABTpPalMOHHHX
CONPOTHEAGHUH, OTDAKENWAX Te HAM MHHE OCOOEHHOCTH QUALTpAIMOHHO-
ro moroka. Taxkas BO3MOXHOCTE BHTeKaeT N3 o0UMX NOJOREHMH MeTomAa
@GUNBTPALMOHHEX COIMPOTHBAGHRYE, [NPHMEHAESMOI0 B COBPeMEHHOW NpAKTHKE
IIPOSKTRPOBAHAA IpeHaXHHX coopyxeHuli, COTnacHO OCHOBHHM NMPHHIANAM
NaHHOTO METONIA, HNETANBHO MaNoXeHHOro B /27, dmaALTDaimoHHWE MOTOXK
Ha HEKOTOLOM PACCTOAHMM OT INPeHH ONpenendeTcA TONBKC Lacxomom,

MoCTYNaouM B NLeHy, He3aBNCHMO OT TOTO, ABAASTCA JH OHA COBEL-—
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meHHo!! Ban HeT. PasHMua B CTPYHTYDe MOTOKOB K coBepumeHuof B He-
copopmeHHofl npeHe MMEeT MECTO B HemocpencTBeilHoft GIH30CTH OT Ape-—
HH ® odycnapavBaeT COOTBETCTEYMUMe NMOTEDM HAmopa.

Kar H3BeCcTHD, 3AKPHTAA TOPH3OHTANBHAA NpeHa odaanaeT IBYMA BHE—
O0EMH HECOBEDUEHCTBA, CHMEANUHEME ee BONONDPHEeMHYH® CIOGOUHOCTE:
HelOCTATOYHOCTED pasMepa (mMaweTpa); HecOBepeHCTBOM KOHCTDYKLMHM
N0 CPABHEHM® ¢ MOJOCTHO TAKOT'O Xe pasmepa.

JTH BHNY HECOBEDWEHCTBA He YYHTHRANT NOTEpH Hanopa 3a CYeT KoH-
TAKTHHX NepefopMupoBaHuil HA rpanpuge TMALTEA ¢ IDYHTOM ecTecTBEH-
HOTO CJIOREHHA W o0paTHoll 3&8CHNKH, & TAKKe HA T'pPaHBEle NpeHApyeMoTo
TCYHTA eCTECTREeHHOTO CNOXEHHA W OOLATHOM 3ACHTKH, 3ABACANMX OT
TEXHONOTHY NMPOR3BONCTEA padoT R THOpOTeOo]OTRYECKHX yenosm#l Ha
00BeKTE CTLONMTENLCTBA NpeHaxXA.

B HacTosuee BpeMd HeT TEOPETHUSCKNX pemeHml, NOSBOAADNUMX BHUMC-
NATE 3HAMEHWA JONOAHNTENBHHX (MABTPAIMOHHHX CONMPOTHBIEHMN C yde—

TOM KOHTAKTHUX NepefopMMPOBAHMH, M [OSTOMY OHH ONpelNelANTCA BK—
CrepUMEHTANEHO .

[lepBuil BAL HecOBSpUWEHCTBA MOMHO OLIGHWTH pacYeTHHM MyTem o gop-
myne B,B.Benepunkosa /5, ¢.200-204, 3, c.I30/.

¥\ BW
ffrp':(ﬂ”'*qu.f?)—#—: (E.I}

rne d,, - KpuTuveckuil AAMETD ADEHH, M;
W - BenwddHa WHEHABTDALMOHHOTO MHATAHMA, M/CYT;
B = paccTodAlile MeRIy OpeHaMmp, M.
Bropod BRI HeCOBBLWEHCTBA KOAMYECTBEHHO MOXHO OLIEHATE TOJNBKD
0 pesyasTATaM 00padoTKH NadopaTopHOIO H NMOASBOI0 3KCIEDHMEHTOR.
A NpoBeneHnA AA00PATOPHHX WCCNenoBaHMil NpMMEHANTCA 3 BRIUA
PHABTDALMOHIIHYX JOTKOB:

I. CexTopHHe JOTKH, MoHmeawpywowue I/4 uvacTh mpeHs (pue.3).
lia NOTHEX NpoUSBONMTCA OMNpeleaeHie BOZONpHeMiod cnocodHocTH IApe—
Hu, HMeiuclt mpenMywecTBEHHO KPYPOBYD KOHPUTYpauwn. Pasmepd JnoT-
K4 MOLYT OWTBH NMPOW3BOJIBHHE.

2. Jlovxn o ECYMOBHY OHTAHHEM, MOOCAHDYIHUMC NDHTOK K OnuIOYHOH
avede (punc.d).

3. [lpAMOyroNBHEHe NOTKYH, WMOLEAMLYHUMEe KOHCTDYKUMD OpPeHd Led-
Kot (pHc.5).
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2 = MABTp; 3 - OpeHa AAH
—~ C&IBHHK

OHHOIO JIOTKA: I - I'DYHT;

KapKac; 4 — MNpoKIalKa; E - YIMOTHHTEABHHE (Quanel; é

Puc.5. Cxema NpAMOYTOJBHOTO (HAET
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Ips onpeneneHhs pasMepcs (MABTDALMCHHHX JOTHOB HEOOXOLHWO Y-
THBATH CAGIYWUME NPENNOCHAKA. [MMHY XpCHH L@/ecoo0pasHo MOLeln—
poBaTh parHoM I MeTpy. Heaaren:sHo BHMOMHATE ClENyWIlee COOTHOWe=
Hie —7— = I, Tae £ - wMpEHA JOTKA, £ -~ BHCOTA JOTHA.

Bo Bcex puuenepevYRcAeHHEX NOTHaX JApeHaxHad HOHCTPYKLEA pacoTaer
B IpYHTE HADYUWEHHOI'O CAOXeHWA. OTCHIKA IDYHTA B JOTOK IDOM3IBOLRMTCH
¢ nocaAolHuM YMAOTHeHMeM HO (OPMPDOBAHEA O0BeMilOi maccd, NpPHMEepHO
paBHOR BAA I'PYHTA HEHADYWEeHHOTO CAORAHEH, ODHT DeROMeHIYeTCA Npo-
BONATE NPH NOCTOAHHOM HANOPe B 3-X KparHoi moBTopHooTH (MR xax-
LOi HOHCTDYKIME ), IO cTadaipsaiMy o0beMa IpeHaxHOTO CTOXKA ( HO
He MeHee 30 cyT.).

CxeMy YCTAHOBKH NbS3OMETPOB MOXHC NPRHATE B COOTBETCTBMM C pe-
KOMOHIAIUAMY ,  HajoXeHHHMY B padore /17 (pnc.6). IpH CROKHHX KOHe
furypaumax KOHCTDYKIEE CleiyeT NPOWSBOLMTL YCTBEOBKY ILE30MST—
DOB O KOHTYDPY QUABTDA.

B mpouecce MCHOHTAHRE HA AOTKEX NDPOM3BOIATCA 3a8MepH 00neME Ope-—
HAXHOTO CTOKA © TOUHOCTHN +0,5 CM°, ero TeMHmepaTypH, HANopa 'HO
nLe3omeTpaM ¢ ToyHooTho +0,1 M, Jamepu MpPOUSBOMATCH SXeAHEEHO
A 3arMCHBATCA B COOTBETCTBynumd =ypHan (cM.npanoxexue 2).

PEE}"MTEITH ﬂﬁP&ﬁGTHH HAHHHX WCCASI0OBEHMA HA NOTHKEX

B peaynsTare A2d0paTOPHHX KOCIENOBAHHI BHNOIHAETCA NOCTOSHHE

rpafilka NAHAMRKA ODSHAEHOI'C CTCKES NAA DACCMATDHBAEMOH KOHCTDYKIMA
IPeHH, K3 KOTOPOre YCTAHABNWMBASTCA MEDHOM CTAOWIHSAIAE mpollecca
feaAsTpALME # ompemenderTcA faxTAYeCKAR OpMTOX K IpeHe. 3Had foax-
Tdvecknll OpHTOX K ApeHe, YCTAHABAWBAETCH NONOJHMTeNBHOE QRABLTDALN=-
OHHOB COIPOTHENEHRE.

JlonoNHUTeNbHOS (ANBTPAINOEHOS COMPOTHLASHME KOHCTDYKLRE JpeH
COpeneAaeTCA NMpE DOAHOH cTadRAmsaIldl QRABTPELMOHHEX [pPOLECCOB
B @UasTparroHHHY noTkax. [Ipm aTOM B OCHOBY OCPAUGOTKM 3KCIE—
PHASHTANBHEX NAHHNX TIOJOXEHA -3ABHONMOCTD, YUUTHBARWAA B ofuey BRE-
e BI¥AHYE HECOBEPWEHCTBA ROHOTLYKIMY HA BEINUMHY NDHTOKA K ApEHEe:

' K H
d= 7 ) {2.2)
i
l[pH KpyTOBOM KOHTYDe NHTEHAH oL = 27 , DR NONYHEYT'OBOL:

L= 1PN cexTOPHOM ol -.:T'T ;
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rpe @ - ynennHHi# NPHTOK K JpeHe, uz,a"c}r'r;

H = oOumit nedcTEyNWAR HaAmOp B HpeNenax paccMaTpHBaemol
o0nacTr (UALTDALMH, M;

) - MABTPAIMOHHO® CONPOTHBAEHME PACCMATDREAeMOll 0GAacTHE
(UABTDALIAA NDR HONYMeHWW, 9YTO BMECTO DPeaNbHOH KOHCT-
PYKUMA HMEeTCA NOAOCTE B I'PYHTe ¢ AJCOJOTHO NPOHHE-
LAaSMHME CTEHKaMH;

G - OONOJHHTeAbHOe (UABTPALMOHHOE COMPOTHRIEHHE, ¥dMTh-—

BANUee HECOBEDUWEHCTBO pPealbHOH KOHCTPYKLEH MO CLAaBHE—
HHD C© MOJAOCCTHED TOIVD Xe DasMepa;

A = roafdMumenT, yYMTHBaWRHA,9epe3 Kakyb: 4acTh BOHOMpDHEM—
HOT'O KOHTYpa NMPOMCXONMT NOCTYIUIeHHe BOIH;

K = HoadduUMeHT fMABTPALEA IPEHHpYeMOro I'pyHTa, M/CyT.-
PacueTHwe OPMyNH A onpefenieEMs G , OPMBENEHH B NDHJIOKEHWM.
B cny4yae CAOXHOH KOHQMIYpauMy KOHCTDYKRLER, YRAaOHBaemol B npA-

MOYT'ONBHHE JMOTKH, KOTODY® TEYUHO NDPMBOCTH K KDYI'OBOMY KOHTYDY,
TeopeTHYecKdll NPUTOK K OpeHe ¥ 92 , onpelednTcA ¢ [OMOUBN AHANO=
'OBOI'0 MONEAHPOBAHMA HA OyMaxHHX momenax 3[MA nmo peKoMeHIALMAM,
W3noxeHHHM B padore /4/.

SuamenatTend fopuynu (2.2) MOMHO DACCMATPRBATE KaK (anTHYecKOs
CONMPOTHBAGHH® P olGaacTd (MABTDAIME NMpPH padoTe pealbHOd KOHCTPYE-
MM, KOTOpPOe MOMNCYMTHBAETCA, MCIOJNbL3YA IKCNEPHMEHTAIEHO OMpene-
NelHHe 3HauyeHMA @ , H , K 10O IABACAMOCTAM

K H
i oy N (2.3)

KonuyecTBOHHHE 3HAYEHWA NONOAHMTENBHOTO (MALTLALMOHHOTO CONpO-
THRNEHHA "g" B Koa(fMIMeHTa, YYHTHBAKWErO 6r0 NpH pacieTax Mexn-
peHHEX paccToAHM#l " J ", Ha KOTOpDHHl yMHORAeTcA (axTHueckmil muwamerp
IpeHH, HAXOOATCA CAenyWWM OODA30M:

a = ol ("?f:‘ —qﬂ‘; )’ (2.4)
Hiap (s . (2.5)
KoadduumeHT QUABTpaIME NpeHWPYeMOrO IPYHTA HaXoIMTcA rpajoaia-
AATAYECKAM IyTeM [0 NOKa3aHWAM NEA30METPA. TakK KaK B JOTKE HWCNoAb—
3YeTCA HACHTHOM I'PYHT, B KOTODOM BO3MOXHO HepDABHOMEDHOE YMWIOTHE-—
u#e, TO clenyeT ONpeneadTh pacyeTHOe 3HavYeHme Koa(jdmumeHra UART-
paugy Yepes ero MaTeMaTHYecKOoe OXEIAHHe Mo caemyouel dopmyne:
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K. (2.6)

Kep
: = 3
Pt )
g
Ke.pacy — cpemHecTaTHCTHYECKOe 3HAUeHMe KoajdmiupeHTa fMAbTpa-
man, M/cyT;
G - gpenHeXBANpATHYHOE OTHJAOHEHRe 3sHaveHmn#t K, m/cyT;

K, = maTemarddeckoe oxupgamne Kp., wm/cyr.

JIna CeKTOpHHX @WMABTPAIBOHHHX JAOTKOB KOS({MIUMEHT (HMABTPaLAR I'LyH—
Ta {I{,F‘IB JIOTKS® MOXHO anpaﬁm'rh no crenyowed gopMyne:

s o iR (2.7)
7 ok
rme @ -~ (EABTPAUMOHHH pacxoln;
R -~ panayc BHOeNeHHOrO (parmMeHTa I'pyHTAa;
R, - panuyc BHOeJeHHOTO {parsMenTa IDYHTA Ha rpaHMlle ¢ KOHCT-
DyKune#l IpeHH;
ak - medlcTBywuEil B BHIENEHHOM JpaTMeHTE HANOL.

K =

3. HATYPHHE WCCIEIOBAHWA BOJOIPHMEMHOM CIIOCOEHOCTH
SAKPHTOTO IPEHAEA

InA oneHkH padoTOCHOCOCHOCTH IDEHARHHX HOHCTDYHUMI B NOJdeBHX
YCAOBHAX BHOMDANTCA TDYNNH NPEHAKHHX CHCTEM C ONAHAKOBHMM THIAMM
KOHCTPYRIME NpeHH, MOCTpOeHHHEe MO emMHOM TeXHOJOIHM HA NpencTaBH—
TEABHOM B OPraHA3alEOHHO-XO03ANCTEOHHOM H NDPHPONHOM OTHOWEHHM
‘YUACTHE.

3.1. ¥rouHeHHe NpPEPONHHX XApaKTePRCTHK
OOHTHO-IIPOH3BOOCTEBEHHOIU Y4YaCTEA
A oNpelencHEe ero NpeNCTABATENBHOCTH

[lpeNcTABATENBHOCTE ONNTHOTO HAM ONHTHO-IPOR3BOICTBEHHOTO ydYacT-
K& YCTAMABAMBASTCH 10 OCHOBHHM NDMDONHHM, TEXHUYECKHM B OpraHn3a-
[EOHHO-X03ANCTBOHHEN MOKA3ATENAM cleNyniuldM o0pa3oM. JKCIEPTHO
BHOWDANTCA MOKA3ATeNH NMPAPONHHX, TEXHHYEeCKRX H OPIaHn3alioHHO-
x03AflCTBEHHEX YCAOBRY, BAMAKUME Ha BOJAONDPHEMHYD CIHOCOCHOCTE
opeHaxa.

Vs mpEpOmHEX MoKasaTeneil cnemyeT yYMTHBATH!:
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- MOpjOoTréHeTHYEeCKHHE TRN pPeabwuy;

= reofWnbTpALMOHHAR CXema;

- JATONOTMYOCKRA cOCTaB NPeHMDYeMHX I'DYHTOB;

— HOD(MIMeHT GEALRTLALMM TpYHTa,B KOTODOM YAOREHa JpeHA;

= I'PaHyNoreTDAYeCKNA B MRKpoarperarHuil cocTas IDyHTaA NMDALPEeH=—
HOW oGnacTw;

~ KOBMIUMEHT pAsSHOSEPHHCTOCTH;

=~ YHCNO IUIACTHYHOCTH.

K TexHWyeckuMm NOKAZATENAM OTHOCHTCH:

- PAYOMHA 3ANOKEHMWA HApeHaxa;

~ THI KOHCTPYKLMMA LDEHH;

- MEeRIpPeHHOe DAacCTOAHME.

UpPraiiM3alpoHHO-X03AKCTDeHHEe NOKA3ATENAN

- ¢rnocod B TOXHHXA [OAMBA;

- BHI ¢/X KyABTYDH.

Bce BHWeNnpHBeNEHHHE TOKA3ATEeAN HA BHOpPaHHOH TI'HIpoMeaHopaTRB—
HOH CHCTeMe OOJEHH JHTE CPenHeCcTATHCTHYSCKHMH.

Ha xammod npeNcTABATEABHON cHCcTeme BHOHLAWT KOMIAKTHYOD TDYIOY
apeil (3-5 nped ), padoTampumx Ge3 NOMIOPA B YOTHAX, KOTOLyw O0Opy-
IYOT cHelpanbHoli pewnMiol CeTsi.

Ha OuNTHO-IFOM3BONCTBEHHOM ydJacTKe HeOOXOMMMO IILOBCCTH HONOA-
IITCABHNC OOJee HCTAaNbHHEe WCCRONODAHMA [0 HAYHeinn CBOUCTD
NOYMBCI'EYUTCB UpHApeHHOH o0nacTH. B »ToH cBA3N YTOMHHETCH WPOUHAL
AUTONOI'NYACKODD CTPO@HRMA J0HH AdpaumM (3-4 MeTporoHd oMM ).

AJUl 2TOH Uenn A y4YacTKe M0 CTBOpUM -yYeTHHX APCH OTLUBADTCHA WYTjH
oA oTéopa o0pasuos NMOYBOTPYHTOB H BHINOAHEHHA CACNYOUNX BHIOB
dHANN30B 2

= padynoMeTpPHYecKOoID coCTaBA;

- MHKPOArperaTHOTo COCTABA;

- QUTLeNMHON MaccH;

- ILIOTHOCTH;

- 3aCOJIEHHA;

= HYACHA [INacTHYHOCTH.

KpORIZ TOT0, H3 RaxnOH ANTONOTHYECKOH pasineTH OTOHLAOTCA MOHO—
AATH TEYHMTA LAA ONpClencHHA:

- MAWIepPeHUHNaNEHOW MOPHCTOCTH (passepy 20pasuos HxS5xh cm):

- KOPIMIMOHTA aABTRaUMY (pasuepy MOHOAMTOR He LeHeo
10x10x20 cu).

<20



B uypde IpOH3BOLMTCA HANMB BONH NO MeTOmuKe HecTepopa mam ompeie—

ReHnA Koa@duumenTa mabTpallMM,
[Jo peayapTaram BHUEOIMCAHHHX HCCAENCBAHMN IUIA KAXIOIO NDHAXHOIO
yJacTKa cocTaBaAeTcHd caemyouas taca, I.

Tadnpnunua I

Juronornyec—- [MomHocTs | KoadfwigMeHT lg.nowﬂuugn lloppeTocTs, %
Kad PAsHOCTh |TODM30HTA,| dua Tpa:mnxf yI.BEc),

M CyT r/ev®  joouan axruaHATC’

X - pacyeTHO® 3HaYeHMe KoadimiMeHTa (MABTDALMM ONpelNeNseTCH
no gopmyae (2.6).
XX - DeKOMEHIyemad,

JlonoNHWTeABHO ONpeNeNANTCA SHAYEHMS KoaffuumeHTa (MABTPaLMA
B Np@upeHHol oOGnacTH OBYX 30H: 30HH 34CHNKW NpeHd B S0HH HeHapy-—
WeHHOHW CTDYKTYDH, MyTeM OKCOpecc-HaAMBa (OTKAYKA BOIH B NMBe3o-
ME@TP B COOTBETCTBME C METOUMKON, NpencTaBJeHHON B padoTe

[A,c.187-1887.

J.2. CocTap B nepsomonyHocTh HaomoueHall Ha OmuTHO-
HpON3BOACTBEHHOM Y4acTKe

Jd neTanbHHX AccAenoBAHA) BONONDHeMHOM CHNOCOOHOCTH HOBHX KOHCT-
PyRuMil mpen R3S IPYyME HpcH ¢ MOSHTHYHHM BCIOJUieHMeM BOROMpHemuol
yacTa (3-5 nped), BuOMpaeTcA y4YeTHad NpeHa, KoTopasa oJopyayerTcs
crelManstoll HadnonaTeNARHOH ceThiD, pasMelleHHe ¥ cocTaB KoTopoll moxa-
JaHy HA pHc.7 .

Ha npexe, HNpoTAMeHHOCTEO 400 M M Oojee, HEOOXOIMMO YCTpauBaTh
He MeHee 3-X CTBOPOB HalAMNATEABHOW ceTH. B mnaHe pasmeiueHne
nepeore cTeopa NpOM3BOAMTCA He OnuMxe, oM B 50 M OT S8KpHTOTO KO-
JexkTopa M He Ondxe, 4em B JOO M OT OTKDHTOIO KOJAGKTODA.

HaGaonaTenblide CKBAXNHH BHOOJAHAWTCA M3 NOARITHACHOBHX WAK
MeTalnnvecknx Tpyd muMametrpoMm 25 mm, raydmmod 3,0 M, c mepdo-
pauged B gmanaszone otr I mo 3,3 M, KoTopad saupmaercA 3dM. Oroao-
BOK CKBAXWMHW o0OpyIyeTcA KLHUKOK M o0caxmMpaeTCd OTpesKom acdecTo-
LemeHTHOH TpyOu mwauHoit 0,5 M. llbe3omeTpH BHINOAHANTCA H3 MeTal-
ANYecKHX TEyO muameTpoMm 25 MM, © BHMOOJHeHWeM lepjopalmm Ha y4acT-—
ke 5-I0 cw Ha samaHHO#d I'MyCHHe.
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PHc.7. CXema OGODYNOBAHHA OmMTHOM MpeHu: I — HAGMOIATENEHAS
CKBARNHA; 2 - KYCT NMbesoMeTpa; 3 - JpeHa; 4 — mbe30OMeTp,
BBOIAMEI B MOAOCTE IpeHH; S5 — INeNpeccBOHHHE KDREHE

MecTomosoxeHre HAOINIATEABHHX CTBOPOB JOMXHO CHTE OTMEYEHO
NOCTOAHHHMA BeUlKaMM, a4 yCThA BCceX CKBAKMH M [Be30MeTPOB EMEThL BhH-
COTHYX NpEBASKY.

PexuMHHe HAGMOIEHHA 34 YPOBHAMA I'DYHTOBHX BOJ, HANODAME M pac-—
XOonlam® IpeH NPOBONATCA N0 CTAHNADTHHM OCWENDHHATHM MeTOIMKAaM
A MMenmuMCA mMpnéopam. TOYHOCTH M3MEPEHES YPOBHA I'DYHTOBHX BOI,
Nbe30MeTPHIeCKOTO HANODA NOAXHA cOCTABAATH +0,5 cM, TOYHOCTE
3aMEpOB JIPeHARHOTO cToKa N0 3%. 3aMepH NPEeHAXHOTO CTOKA MPOM3BO-
nATcA OOBEMHHM cHOCOCOM MAHM C MOMOMEN BONOMEDHHX ycTpolicTe, KO-
TOPHME OCODYIYOTCA YCTEA IpeH.

Jamepd YPOBHA TPyHTOBHX BOI, NbO30METDHYECKOID HAIOPA B Dacxo-—
na OpeH MPOM3BONATOCA ONHOBPDEMEHHO B NpemenaxX ONHOTO ONHTHOTO
yiacTka, B NepHON BereTauMM - Kamowe I...3 CYTOK, & B HeRereTa—
IMMOHHHE -~ OOMH pas B 5...I0 cyrox. FesynsTaTdH 2amMepoB SEHOCATCH
B COOTBeTCTEyLUMe Ipafu xypHana HadmomeHufl (com.npuioxerme 3).

BuGOpOYHO BO BHeBEreTAUMOHHHN MepHONL OcyuecTBAAeTCA KOHTDOLB
3a COCTOAHMEM BOZONDHeMHOM YacTH IpeH M I'pyHTa OOpPATHON 3ACHNKH.
Jina 3TOr0 DPOM3IBOAMTCA BCKDHTHE y4eTHHX ApeH. liypd BunoanAeTcs
rayoesoft Ha 0,5 M HEAXe JHA IpeHH. [IpM BCKPHTHM [peH OnpefeaseTcA
CTeIeH: S8MNeHMA NOJOCTH NpeHaxXHOH TPYyOH, BRSyalBHO OL@HHBASTCA
22



COCTOfAHME HNPeHAXHHX TPYO ¥ (@ALTpa, OoTOMpanTcA odpasiu (EALTpa
019 yCTAHOBNEHMA CTONeHH ereo KONBMATALMHM, & TakXe MOHOMMTH IDyH-
T2 MATePRKA R o0paTHON SacHNKE WA yTodHeHMA rosdfuimenta dMaAsT-

paimmu I'pyHTa B Aa00paTOpPHHX YCAOBHAX .

3.3. llopaAnor oOpacOTKH MaTepHanoB HATYPHHX HaO/IneHM
H pacyeT KOJMYECTBEHHHX Moxasarenel
BOJIONPHEMHOH CMNOCOCHOCTH JPEHARHHX KOHCTDYKLWMH

HoxonHuMM TaHHEME VIR ONpeNeieHMA BOJAONpHeMHOM crocodHOCTH
IpeHH OJYXAT Pe3yABTATH NOJIeBHX HMCCAeNOBAHMHE: KOODIMHATH TOYEK
samepos (;, ¥; ) » HamopH B oTux Toukax ( A, ), depes ¢
o003HaYeH HOMepD TOYKH 3aMepa.

CnemyeT OTMETHTB, WTO HaYalo KOODOMHAT HAXOIMTCA HA NMOBEIXHOCTH
SEMIH HAJ OCED [peHH, IOpHieM OCh OX pACNON0XeHA BIOAE NOBELX-
HOCTH 3eMIn, & OCh OY HAaNpAaBJeHA BePTHKANLHO BHH3 W IMDPOXOINHT
Ygpes 0Ch JApPeHH.

[lo aTAM ODaHHHM CONpeme/asoTed KOSQIMUMeHTH YpaBHEHMA:

h=atbn (x%+y?)+ bx ¢, v

KOTOpPOS OTpaXaeT acHMMETDUYHMIE XapaxTep qUABTDALEN B NpBIpeHHOH
30HE.

C avoif uenso mpm mapecTHux (Z;, 4, , £; ) peWAeTCA METONOM
HAUMeHBUMX KBAILATOB CHCTEMA YDaBHeHMH:

Fl y n rn
N A e X
; n .
uzlxt- bn (xf +§rf‘}+ féxf + ngf: = A x; (3.2)

L=r
T 2 a2 L A g
o gty T ¥ xs o =2k,
aZln (x; +§;) {z; 7 £ %%
rige s - oCllee KHOAWYECTBO TOYEK 34Me[OB.
llanee, oTmensHo JuA neBodl W mpaBolf KpWBOH NempeccHM, YTOUHALTCA
SHAYeHHA HANOPOB B Onmmadtmeit m Hamdonee oThnaneHHo# Touxax mo fop—
myne (3.I), mpudem

‘éz =ab (x,,, ‘ﬁ’fﬁu)*finuh = (3.3)

he=aln e DM L M



Jna kaxmoff mapH TodeK Loin ' Imin ! Tmag % HAXOIAT=—
CA 3HAYEHHA PANMyCOB MO OTHOWEHHD K YPOBHO BOIH B IpeHe mo ¢op-
MynaM: : .

2 T
E=|/.I,,”, vk (3.4)

ir
R=VZl,, +hy

e ¥ - pamdyc ApeHH, M;
R - pamuyc BHUEAGHHOIO BOKDYT HpeHH dparMeHTta, M.
lipn apecTHUX 3HAveHwaX z , £, W R , %, C NOMOWED ypABHEHAS
KpuBOli nempeccHH

£ 2 2
=; (?{:f‘ éir+f?)m Eﬁ'?_‘r{;{g‘rf{)]ﬁ—f ;g'- -;{f} (3.5)

HAXONATCA SHAYGHRA NPHBEIEHHOIO pacxona ¢/4 , NMpPATeKapuero B
ApeHy cleBa M cnpaBa, a 3aTeM EX cymMy (Q/k )?ﬂa.x - ofumft faxTHgec—
kuit MPHTOK B HpeHY.

Cnenyoumnif sTan pacYeToP 3aKANYASTCA B ONpeNeNAeHHE SHAYSHAA
TEOPOTHYECKOT'O MPMBONEHHOTO NDHTOKA K 3&8KPHTOH# KpoHe (Q/x)mﬂ-
PacyeTu BHUOAHADTCA N0 CASNYLUEM JODMyZaM, IPH STOM NDHTOXK

cneBa ® CIpaBa HaxomuTces oTmeasHo (3, c¢. I47-152].

I) KpuBHe HNeNpeccHd MPEMLKANT K NpeHe NMpPMONHSHTENBHO HA YPOBHE
ee OCH

Q)= —

4, [ Rt Yty A0y (3.6)
/ 152, +5 &
W

2) KpHBHE NEMPECCHM CMHKANTCA B BepxHeldl ToUKe JpeH, HABWCAHEA
HeT
Q M e
== F]
g &[n+%¢;x+:;&f+z,] (3.7)
E'E} +§§i Qf(.i'l."
3) Ham BepxXoM NpPeHH HMeeT MecTO HaBWcaHme ( :'E,.,,J
Q[x= The

’ R+ 2 Qe+ Zh 4 g l/m (3.8)
AT T R A
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B atux fopmynax %, m R OdepyToA COOTBETCTBEHHO N0 {opMy-
nam (3.3) B (3.4), sHaveHde £,, N0 NAHHHM 38MEDOB, & pauuyc
IpeHH, eCclH TOCASJHAA EMeeT MPAMOYTONBHOE MOMepeYHoe CeYeHHe, BH—
YHCAASTCA N0 CAGNYONEM SaBHCHMOCTAM:

I) wpena padoraer Ge3 HaBHCAHMA

y=0spu(b,+058) ; (3.9)
2) npeHa padoTaeT ¢ HABRCAHHOM

7 = 0,5 (€,+86,), (3.10)
rhe gL ompefeaseTcs mo fopuyne H.C.[lamxkoBckoro
28,86
M =1+0,26 ‘/W . (3.1I)

B gopmynax (3.9)...(3.II) yepes & oGo3HauYeHA BHCOTA CMOUSHHO-
ro yYACTKE (EMABTDA XIpeHH, 4epes £, - mMpHEHA (MABTDA.

O6um#t TeopeTuecknil MPETOK BOOH B IpeHy (ﬂfx}w HAXORATCA
kaK cpemHeapafmeTHyecroe 3HAYEHHMe NMPATOKOB CleBa M crpasa, Hall-
neHHHX mo omHo#t m3 gopmyn (3.6)...(3.8).

3uas sHaueHEA (Q j;}m H {E,’x)mp , HAXOIMM Nanee BelR-
YMHH PaKTHYSCKHX B TEOPeTHYEeCKHX CONpOTHBJeHEH

fe
EF:
(Q/K)panr o (3.12)
P
°®  (Q/x) mesp

3aTeM BHIACAADTCA NOMOAHMTEABRHOE CONDPOTHEIGHHE HA HecOBeDEEHCT-
BO KOHCTPyKIm# mo gopmyne (2.3) » KoaddWIMEHT OTHOCHTEABHOIO
yMEHBUIGHNA PacyeTHOro IEamMeTpa HpeHw dJ* mo gopmyae (2.4).

Hallnennse sHadeHEA Koajimumenta J cAenyeT MCOOABIOBATH B pac-
geTHHX GopMynax OpH BHYMC/IEeHER MeRIpeHHHX DAcCTOAHMN myTeM yMHOXE—
HEA HA 9TOT KO3(RIEEHT pacyYeTHOTO ERaMeTpa NpeHH.

JIOMONHATENABHOS CONPOTHBAEHHE HA HecOBEDUeHCTBO KOHCTPYKLMA,
Ope pacdere MeRNpPeHHHX DaAcCTOAHMM, MOXHO BHPa3RTh 4Yepe3 cOOTBET-
CTEYWIHEE NONOAHATEAbHHE® FRARTPALMOHHHE CONPOTHBASHMA a I,?. KOTO~-
pHe oaeNyeT MOUABAATL K BHYNCAGHHHM IHAYOHHAM 2’,,9 -~ pacdeTHOH
IAHe 30HH peskoll mefopmammn MABTPAIMOHHOTO MOTOKA BOMRM3H
IDeHH, XapaKTepnsyoued NONOAHHTeABHOE CONPOTHBIASHAE HA HeCOBepMUeH-—
CTBO HPEeHH MO CTeleHHW BCKPHTHA ILIACTA.
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Ecnm cHcremaTRYecKRil MpeHax pachnosoxeH B OOHOPONHOM IMacTe,
TO NONOJHATENBHO® CONPOTHBJISHMEe, YYHTHBaDUee HECOBEPWEHCTEBO Ape-—
HaxHO# KOHOTDYKIME, HaXONRTCA mo QopMyne:

AL, ==073myby O, (3.13)
rIe m.f ~ PaccTOAHHE OT BOJOYNOPa IO DacyeTHOT'O YPOBHA BOIH
B JpeHe.

B cayuse DasMellgHHA CHCTEeMATHYECKOrO JpeHaRa B NBYXCJAOMHOM
naacre a 2,,, Haxomures mo omHol W3 Qopmyn:

I) mpu X, JKe >70

e 7 (3.14)
2) mpu 7 <k, [k <70

6%,y == 073 (m§+$@ﬂ)% d. (3.15)

3aspcumocTs (3.I3) Menoar3yeTCsA TEKEe B pacdeTax JpeHaxa IO
deynam B.M.llecTagoBa, B cAydYae pasMelleHAA IpPeH B JBYXCJOHHOM
¢esHaNopHOM I[IAcCTe, DpasleleHHHM CAACONPOHBIASMHM CJOEM, & SaBH-
camocTd (3.I4) # (3.I5) UPHMEHMOTCA NPH HANHYHE MHOT'OCONHEX
I1acToB.

IiA HCIOABSOBAHAA BHUIGYKasaHHHX sascumocTed B OHHM mEcTpTyTa
"CpenasrHIpoBOAXAONOK" MMeeTcA mporpamsa mus SBM EC-I033.
BnaHg MOXONHHX [AHHHX OPHBONNTCA B NMPHAORKEHMH 4.

3.4. OueHxa pomompremHOft cHOCOGHOCTH HpPeHH

BomompeMHas CnocoGHOCTE APEeHH -~ CHOCOOHOCTE APeHH NMPHHEMATEB
BOIY H3 MpPeHHPYeMOro I'DyHTA B 3a0aHHHX YCJAOBMAX (MABTPAIAM, KOTODaA
38BACHT OT BEJMYMHH BOZHRKADUMX IOpH padoTe IpeHaxa JRMABTDAIMOH-
HHX CONPOTHBJAEHRI, ONMpeneildeMHX NHaMETDOM NDeHARHHX Tpys, cTe-
neHs0 ® fopmo#t mX nepfopaimna, THIOM APEHARHOI'O BABTPE, XapaKk-
TeDECTHKAME IPEHHDYeMHX I'DYHTOB, Npoleccamd KOJABMaTamuy f@asTpa
R TDaHWYHEME YCNOBRAME (HABTDALMH.

VIensHHA MPHTOK K XpeHe ONpefieJjdeTcd Mo saBMcumMoctA /2, c. 1037.

TR
Mgy g T, (3.16)
o



rfe 7 = NpPOBOMMMOCTS BONOHOCHOM TOJMIW, uzfurr;
A - HANOp B MeXIDEHES, M;
8 - MexIpeHHO® DPACCTOAHME;
P - ofuee (UABTPAILMOHHO® CONPOTHEJEHHE.

Odiee (UABTPAUMOHHOE CONPOTHBACHNE NP NBMXCHEA GENBTDAIMOHHOTO
NOTOKA OT BHeWHe# TpaHMIE OGNACTH NMATAHMA N0 BHyTDeHHe#t monocTm
TPYOH = ecTh cCyMMa CONDOTHRAeHMH MO CTENeHH M XaparTepy BCKDHTEA
macra (P = P + P ),

TIe ﬁ — CONPOTHBAGHEE HA HECOBEPWNEHCTBO T'OPR3OHTANBHOTO IpeHaxa
3a cyer medopmaimil JAMHAN TOKa MpM BXoNe (WABTDAIMOHHOTO MOTOKA
B I[peHy;

% — NOMONHATeJBHOe (MABTPAIMOHHO® COMPOTHBIEHHe 3a CYeT
HECOBEPUEeHCTBA KOHCTDYKUMM IpeHH.

llmoBapom H.T'. ompeleseHo HOMONHMTENBHOE CONDOTHBNEHHe CHENyD-
mEM oGpasom:

ﬁza*lﬁn*%: £9e (3.17)
e — HOIO/HHTENBHO® CONPOTHBJGHME 3& CUeT NOTeph Hanopa
B QHABTDE;

qﬂﬂ — CONpPOTHBJEHHSe, YYMTHBAUlee HApyweHHe JRHeHlHOrO 3aK0-
Ha @@nbTpalln B dmanTpe;
% - COMPOTHBIEHWEe, BH3BAHHO® MCTEYEHHeM BONH B IOJAOCTE
TPYOH 4Yepes BONONMpHEMHHEe OTBePCTRA.
B HacToAmelt padore My dymeM yUNTHBATH HOTONHUTENBHOS f@AETpa~
IAOHHOE CONpOTHBAGHHEe HA KOHCTDYKIMD IpeHH Ge3 moxpoCHO# ero mmd—
depeHIMAalg :

P =P-a, (3.18)
92 SaBHMCHT OT (MABTPALMOHHOTO CTPOEHHA BONOHOCHOH TOMIE R onpe-
nendeTcAd B cooTBeTcTBEM ¢ BCH 33.2.2.03-86 "MemmopaTHBHHE CHCTeMH
H COOPyXeHH#d. JlpeHax Ha OpowaeMuX 3emiAX. HODMH NpoeKTHpOBAHHA".

K noxasarensam yuerTa HeCOBEDWEHCTBA BOIONPHEMHOH CMNOCOGHOCTH
HOHCTDYKIIHA IpeHH OTHOCATCA:

J - Koa@fuuEeHT HecOBepWEHCTBA ApeHH

&,
K=o (3.19)
Qp, Q, - danThveckrif M TeopeTHueckmil MPHTOK BOIH K IpeHe,
M°/eyT;



- OTHOMEeHHe TeopeTHYecKOro odmero (HABTPAIBOHHOIO COMPOTHEIE-
HEA K (Jax THISCHOMY

o
i o M 2 (3.20)
e

KOHCTDYKLMA HOpeHH, ONH3KHMe K MHS&BHHM, JOAKHH HMeTHh KosdfBimeH—
™ Yy Y » 0 , CIHMSKHe K eNMHMIe, & NONOJHHTEJEHOe (JBIETPALMOH—
HOE CONMPOTHBAGHHE NOJNXHO CTDEMHETHCA K HYyJM.

llocne ycTaHoBAeHMA BeyIMYMHH NOKasaTenelf ydeTa HecOBepDIEHCTBA

KOHCTDYKIAR NpPeHH, HeOGXOMEMO ONpPeNe/MTh MNaMeTp NpeHH sananHoH
KOHCTDYKIHE

afrmﬂcr = dd: : (3.21)
rme O = Ko3(MIMEeHT OTHOCHTENLHOrO YMOHBUNEHRA NHAMETDA Ompese—
AfeTcA mo sasucEmocTR (2.5).
B cayuae CAOKHONO KOHTYPA KOHCTDYKUME HNDeHH, BHIDJHAETCA MOLe-

AADOBAHNE KOHCTPYKIME Ha OyMaxHux mojensx 3IA ¥ onpejlencHHe ee
PacyYeTHOrO IMamMeTDa.

3.5. Ouenra faxTRveckod mpeHnpywmefl cnocodHOCTR
CHCTEM SAKPHTOI'O I'OPH3OHTANBHOIC IpeHaxA

Tax Kark CcyuecTEYDEe cnocol0H pacyeTa IpeHaxa OCHOBAHH HA MCIONE-
SO0BAHAA MeTONA (RALTPAIMOHHHX CONDOTHBAEHRE, TO KOAMYECTBEHHAH
OUEHKE COOTBETCTERA PAXTHYeCKHX [ADAMETDOB JpPeHA%A MOpPOeKTHHM
orpaHNYMBAeTCA THIOOBHM caydaeM 8/2 > 2m. , THe
8 - MexjgpeHHOe DACCTOSAHEE, Mt — MONHOCTEH BOJNOHOCHOM TOAIM.

YroOH BHIOAHHTH YKA32HHYW KOJHYECTBEHHYD OLEHKY, HeOOXOLHMO HMETH
HaHHHe HATYDHHX 3amepoB (JI'B, ycThemoll pacxom, INyCHHA 3aJ0XKEHHEA
IpeHaxa Ha#, TOYHee, DPACCTOAHHEe OT IOBEPXHOCTH 36MIH IO YDPOBHA
BONH B HpeHamHom coopyxeHms ( 4Ag ). Ha puOpaHHON jpeHe e
cHCTEME MApALNeNBHO JANOXEOHHHX NDeH YCTDAMPANTCA CTBODH HadmoaTenb-
HHX CKBAXHH, C USALD NOAyYeHHA HcXomHoM mHPopMaims.

YYyuTHBAA HOPABRHOMEDHOCTE M HEONHOBDEMEHHOCTE DACHDeIeNeHNA Mo-—
JARBHOH BOMH no IMomam®, olcayxEpaemofl HpeHo#l, pexOMeHIyeTcHA CTBODH
Ha0MonaTeNBHHX CKBE&RHH YOTDABBATH He pexe, dUeM depes 100 m.

B KaxmoM cTBOpe, B NMPHBASKE K ONHOH NpeHe He NOARHO GHTH MeHee
CeMH CKBARHMH, ONHA B2 KOTODHX YCTDARBAETCA HEMOCPEACTBEHHO HA
IpeHe WA samepa YPOBHA BOJH B JNpeHaxHOR nmHER. O0AsaTeABHO
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DasMelleHie CKBaxiH B LGHTPANBHON YacTH MexupeHsA. JNA CKBamMH, Ha-
XOIAURXCA BA ONMHAKOBOM DACCTOAHMM OT OCH HPeHH, NAHHHE HATYDHHX
3aMepon OCTe HANTCA. 3aTeM HaXOIMTCA CyMMapHAA NMPOBOIMMOCTH BOIO-
HOCHOH Toqum 7 mo dopmyae
Q X,=x, ._rz 22,
ol e ‘ (3.22)
3necs: @ ~ mBYCTODOHHMH NMPHTOK Ha I M IAMHH MpPeHH, M°/CyT;
X,,X,~ DPACCTOAHEA OT OCH NPEHH N0 TOYEK 3AMEPOB, M;
A,,#,~ npeBumerMe YTB HA YDOBHOM BONH B IDHE COOTBOTCTBEH-
HO H& paccTOAHMR &£, N X,
L -  monopmHa memannﬂrn PaccTOAHAA (oM, PHCYHOK 8).
CymmMapHas NpoBONMMOCTE BHUMCAAETCA OTHEABHO IAA NeBoli o npaBoi
KPEBHX Henpecciid, & pesaynbTaTH 34TeM OCPeNHANTCH.
llanee Ha ocHoBe odmewsBecTHO! fopMynH, ONMACHBAaKuef NPHTOK
BOIH HA I M IAWMHH HNpEHH, HAXONOWTCA L, ng " CyMMapHOE COMNpOTHENE—
HHe paccMaTpmBasMoll oOmacTH (EABTpAIEH

4Th - QL
J{'HF T “?Q £ {3-23}

Y

rie £ = Bf2 , 7, BuuncieHo paHee mo Jopmyne (3.23);
A - neitcTBywumil Hanop mpw x=/ , mpudeM 4~ W & ompenene—
HH MO OAHHHM HATYPHHX 3aMepoB.

A clemynuero sTana pacdyeToB HeOOXONHMO 3HATE NpOeKTHHe 3HaYe-
HAA HAUpysSKM Ha JpeHax & @ felicTeyoumero Hamcpa Hp . 3aTeM BH-
WHCAAeTCA COOTBOTCTBYWUEe NMDOCKTHHM 3HaueHWsaM & 7 A, pacyerHoe
paccToAHAE MeXLy IpeHaM:

B, = é(’/ﬁ; + ::*" : “"“:f) : (3.24)

CnemyeTr OTMETHTEH, 4YTO B fopMyne (3.25) HcnoabaynTcA HalimeHHHe
Mo NaHHHM HaTYpIWX 3amepoB 3Haveuma 4, » 7 .

CraBHuBasd HaiileHHoe 3HAYEHHE BF 4 THYECKHEM, MOXHO OLEHHTEB
CTeneHbk MX OTKAOHEHHMA LOPYT OT Opyra. (QOHOBpEMeHHO CPABHHBASTCH
farTHJYecKad B IPOEKTHAaA I'IYyOMHA 3a0KCHHA IOpEH.

HamOOoNnbBumMii HHTEpec MNPeNCcTAB/AAET BO3MOXHOE OTKJIOHEHME pacuyeTHOro
3Ha4YCHUA B, 0T (aKTHYecKOTo, TaK KaK 3HavyeHws S, Halllenu N0
YTOYHEIHHM PeofBABTPALMOHHEM XapaHTepHUCTHKaM OpeHupyemoll Tomum 77

ks
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CrenyoiiM aTanoM PacyeTOR ABAASTCA KOJMYECTBEHHAA OLOHKA MOl
HOCTH OpeHaxHoM cmcTemd, A 480 MCNOAB3yeTcA TAKOM yHenbHuil
NoKasaTenb, KAK MWHTEHCHBHOCTE ApeHMpoBaH€sad ( D, ).

3uavenne P, no GAKTHYOCKAM NAHHHM HaxomuTea mo jopwmyne (3.25)

10900083
'ﬂ = &
lio pacyeTHHM NaHHuM - No dopyyne (3.26)

D% 10000 T L
o EP ‘{H? +0 f.&!ﬂp

rpe ¢ - rayomHa mo JIB B cepenuHe MexQy HpeHamn.

Ecan OTKAOHEHMA B DACYeTHHX 3HaveHmwax D, cocTaBaT meHee I10%,
TO PASHELY MeXLy faxTHYeckMME B NPOEKTHHME 3HAYEHWAMA NMADaMEeTPOB
JNpeHaRa MOXHO NPH3HATE HecYWecTBeHHOH, YTO OOHYHO M NpAHHMaeTCA
B HHEEHEPHHX pacdyeTaxX. DB IPOTHBHOM CAyYae CaeNyeT IpOBecTH
LONOAHATENbHHE HAOMDIENHA BONOSANSHCOBOI'O XapaxTepa W YCTAHOBHTE
BHAMeHWA BOLHO-(M3HWYECKHX XAPAKTEDHCTHAK [OYBOIPYHTOR S0HH aapa-
MR C Tem, YTOOH HA OCHOBAHMA MPOrHO30B BOOHO~CONEBOrO PEXMMA NpO-—
M3BECTH KOPPEeKTHPOBKY PeXPMA OpOWeHMA, WAR OLEHATE BO3MOXHOE M3Me-—
HedHle CONepXAaHMA TOKCHYHHX cojleii B 8KTHBHOM CJloe NOYBH HA doHE
CIOXMBIIEI'OCA PexHMa OpPOWeHNs.

[lpumep. [lo nmaHHEM HATYDHHX 3aMepPOB yoTaHOBJIEHO, 4T0 @ =
0,15 :.f'?fcy-r. &? = 2,90 M, Y= 2y2d M, B = 300 M, IpB X, = 25 u,
x, = I00 M w1 nesofi kpuBod mempecchd %, = 0,37 m, A, = 0,58 u,
HAmop Ha WMeXIDeHBH &MF 0,61 M, mna npasodl KpuBOM nemnpeccrs

£, = 0,44 m, £, = 0,67 M, HAIOD HA MERIPEHEHH Ao = 0,71 M.
Ocumi#f mpuTok Ha I M Apelw &€ = 0,15 ﬁfcﬂ pasneasen Ha OPATOK cJeBa
i chpasa:

(3.26)

o
Ol Shup . GIF Qs 2
el = =0,0693 ¥ /cy,
Q% :
@ A ! Gt q”:qam: W /ey,

ap = R AT

llo gopmyse (3.23) ompeneadeM cyMMapHYD NMPOBOMAMOCTB: 7pes =
14,4 w/cyr, Tp = 16,36 /ey, %o = 14,9 W /cyT. To Qopiyne
(3.23) Hexon®m cymMapHOe CONpPOTHBAEHMe o6aacTH (WALTPALMA .LH;=
28,06 M. JlnA NPRHATHX B MpOeKTe sHAYEHMH Ho= 0,85 m m E =
0,0016 m/cyr.mo gopmyne (3.25) BuuNCAAGM MEXAPOHHOE PacCTOAHHE
B, =202,5 M.
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[lo dopmyne (3.25) ompeneiaded faKTHIeCKy® MHTEHCMBHOCTE NpeHH-—
POBAHMA
-ﬂ? - 0,15
”{’Fﬂ*ﬂ 300 (2,90-2,24)
o gopwyne (3.26) ompenendem Tpedyemyn IAd HNAHHHX YCNOBRHE MH-

TeHCEBHOCTE NPEeHAPOBAHNA, 3HAA YTOUHeHHHE QRALTDAIMOHHHE Xapax-
TEPHCTHER JpeHHpyemolf TOoJuM:

= %, 6 we/oyr.

0% 14,9

{Eﬂ{ﬁzpjz 202, 5 (-;'gf,aa +§,fﬂf'£¢£,.f)

= 73 & v*/cyT,

CpapHMBAA OAYyYEeHHHE De3YALTATH, NMPAXONHM K BHBOIY, WTO HMeEeT
MECTO SIBHO® HEecoOoTBeTCTBHe mexmy Tpedyemoli M daxTmdeckoidl ponooT-
BOLAUWEeH CNOCOGHOCTED IpeHama.

4, PAMOHANEHHW METOJ OMPENENEHA
GWIETPALIMOHHOTO COMPOTHRIEHWA
TOPM3OHTANBLHOM JIPEHH

PaimoHanbHHil MeTon ompeneieHBA GMABTPALMOHHOIO COIPOTHBJASHHA
POPR3OHTaNBHON NpeHd wMoXeT OWTH NMpellOXeH Ha OCHOBE MeTona
MHTEI'PAlBHEX NpeocldpasobpaHail,

[paHuyHoe YCAOBRE HA T'OTWIOHTanbHofi ApeHe B namdonce oGuen Bil-
ne ciremyouee:

7
0x lyan™

H(-x,¢) ~H(ca.£j . (4.1)

Wenons3yA MeTON MHTerpanbHHX lpeodpasoBaHmii, Koria BMECTO peaib-
ol BemumHu namopa H(x,Z) BBOIMTCH HexoTopan (WHKWMA H(x,p),
CBA38HIHe MemIy codoif caenywouem o0pasoM:

H(x,p) =p/ﬁ(: A" - (4.2)
o

roe P - NapameTp npeodpa=chRoHudA.
Torma (I)nepeudileTcA B BHIe:

oH = -
=‘ﬂ [H(.x, )-H(0,P)] - (4.3)

dx

Pemenmem ypapHeuns (4.3)MoxeT OuTh MOAYYEHO:
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b ﬁ/”{?ﬁ ""W) f"/ (4.4)

[lapameTp npeodpasopanna “"P" npencrapideT BenHUBHY, OGPATHYD
Bpemels, T.e. PH , Torna (4.4) mNepemicHBASTCA:

VAR )] o

[lpenBapU TeNEHO ONpeNeNHM BelN4YHHY HOaDEMIMeHTa YDPOBHENPOBOMHOC=-
T "a" no JAByM HAOMDIATeALHHM CKBAXHEHEM, DACHOOJOXEHHHM HAa
PacCTOAHMAX X, ¥ JX, B CTBOPE K ropuaoHTanbHoft npexe no gop-

Myae: g
R sy it o el
a = F ﬁ, :(I”tﬂ:f (4.6)

H (x,,%)

3HaveHna H (x,p) MOryT OHTH BHTMCAEGHH NO NAHHEM JEKTHYECKEX
3aMepoB M3MeHeHMs ypoBHA H (a,£) , ¢ nomomsn fopMyn MexaHmdec-—
Kol KBAUpATYPH:
£

Ap)=Z A H(x ), (4.7)

roe H(>,%_) - sHavenna NelicTEHTENBHOIO YPOBHA NOJSEMHHX BOX B
MOMEHT BpeMeHm £,
lpu pacuerax H (x,p) chayana Bﬂﬁnpaawm penmHa £, = Yp
W3 YCINOBMA, 4TO

ok —”Jm ) (4.8)
rie £,,,, COOTBETCTBYeT NMPOMEXYTKY BPeMEHM, A KOTOPOTO Hal-
monanTes yposam (Hx,¢).

MaxcumanbHEl NPOMEXyTOK BpemMeHH nuﬁzpaa'ma Ha OTpesKe MOHOTOH-
HOTO H3MOHeHHA YPOBHA IPYHTOBHX BON B ONHOM HANDaBNeHHH. €., ..
¥eJaTeNbHo pastnTh HA 5-6 DABHHX OTPe3KOB BDEMeHH, A HOTODHX
uMeeTcA 3HadYeHMe YIB mo OEyM B dojee HalIMOATENEHHM CKBaMHHAM.
PasmeneHEe HACMONATENLHHX CHBAEMH BHIIOMIHASTCA B COOTBETCTBHE C
PeKOMeHIAIHAME pasnena 3, pHc. 7.

BudpaB BeqmumEHy £,, Haleu ¢ MnoMombo Tadneuy 4.1, Haxomuw mo Tad-
MAYHHN BHAYEHHAM 1!'“ pacyeTHHe MOMEHTH BpeMeHM £, 10 Jopmyne
4, =28, T o
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Tadanna 4.1

S I 2 3 4 5 | 6
L 0 0,335 B 34 4,17 6,49 9,43
A4, 0,091 0,403 0,332 0,138 0,03I6 0,004 2,6 [0-2

llanee, LNA BHYMCAGHHHX MOMEHTOB BpeMeHH &,
wa JTB cuumaem Belaw#Hd A (x, #, )
Taonuy & 4.1. sHadeHmid A

, C Tpaj@Ka pexn-

B NPH COOTBETCTBYRUMX M3
paccuMTHBaeM mM3odpaxeHne A (x,p)

mo gopmyne (4.7).

lipuvep pacuera. TpedyeTca oNpenelNTH JRABTPAIMOHHOE CONDOTHBIE—
HHeé K TOPM3OHTaNBHOH NpeHe, yaomeHHOH Ha rayodmHy 2,8 M.
liveeTcA CTBOD CKBAXMH, DACHONOKEHHHX Ham HpeHoit, ® I2,5 M oT nIpe-
HH ¥ B 50 M OT nmpeHH. Pesynsraruy HadmomeHm##i 3a YI'B N0 CKBAKHHAM
OpHBeNeHy B Tadn. 4.2.

PeaynrTaty pacdera. [0 DaHHEM peRMMHLX H&Eﬂﬂﬂaﬂﬂﬁ el
21 cyr. Ilo gopmyne (4.8) onpenmensem £, = max = 3,0 cyrT.
C yuerom Tadauuy 4.1 BHNONHAEM pacdyeT sHadeHmit £, Tadn.4.3.
3arem mo gopmyne (4.7) ¢ yderom Tadnuuy 4.1, BHOOJHMETCA pac—

JaT Nno Kaxmodl ckBaxmHe.

Tadanna 4.2

€ . je=0 £,=3 |2,=6 | 4=9 |4=12 |4 =I5 |¢ =I8]4=21
Ho, cu 224 228 232 245 262 280 280 280
Hy 042 044 048 61  I08 I60 I62 1I59
H, 019 020 020 039 079 I23 126 155
Tadzauwumoma 4.3
K Q i 2 3 4 ) 6
% 0 '0,335x3= 3,39 7,2 12,6 19.47 28,409
1,005
Ho= 0,403-228+0,332:232+0, I38- 245+0,03I6+262 + 0,004-280 =
= 212,II72 M
H; = 0,403-44 + 0,332:-48 + 0,138-61 + 0,0316-108 + 0,004+I60 =
= 46,1388 M
Hy = 0,403:20 + 0,332:20 + 0,I38-39 + 0,0316-79 + 0,004-I23 =
= 22,7384

a3



Jlanee no dopmyne (4.6) HaxommM KOI(IWIMEHT yPOBHENPOBONHOC—
T "a"
2 .
as= J—/m—- ‘= L. 17,665348° = 104,02 w%/cyr,
3 [p,46:1388 3

22,7384

3arem mo Jopmynae (4.5) onpemenseM™ BeANNBHY (RABTPAIMOHHOTIO
COMPOTHBIEHUA K IpeHe
no ckpaxsHam O B I

= ﬂd'ﬂﬂ 3,‘ w.h __E.I.i-.-.— - I =
o =/104,02 x /45,1353 i st Wy /

- 17,665 [4,59737-0,49066 - I = 22,18 M,
no cxkpaxmHaM 0 n 2

oK =#1m,ﬂm/ﬂéﬁ1¢xp (s

qu ! y = 22135 HI
Cpenxee gaxTAYeckoe @MALTPALMOHHOE CONPOTHBAEHEE COCTABNAST:
@ng = Mg-w = EE.EE' M.
Ocdmee QEABTPALBOHHOE CcONMPOTHMBASHHe OmpeneaseTcd Mo gopwyne:
PaPprp . .
$0 2&BHCHT OT (MABTPAIMOHHOTO CTPOGHHS BONOHOCHOM TOJNUM M ONpe-
neasgeTeAs B cooTBeTCTBME ¢ BCH 33-2.2.03-86 B mo gopmynam (3.I3-
3.15). llna paccmarpEBacMore NpEMepa HMeeM ONHOPOAHOE (EABTPaIAOH-
HO® CTpOeHHe ¢ BONOYMOpoM, Ha rayluHe 50 M. KosdduimeHT quabTpa—
iMe xpexspyemoll Tomum cocrasaser 0,3 M/cyT. SnbTpaIOHHOE COMN-
pOTHBAEHHEe ompelenderca mo fopmyne:

e 46,5
"-jl':I =m0, i'.ili EF_ = (Jﬂpjrf)%_;}ff.g,r; =9, P °

Odmee COMPOTHBAEHHE
o =9I,73 + 22,26 = 113,99 M,
o gopmyne (3.20):

J ot o SLB. .o
fo+dK 113,99

KoHCTDYKIEA OreHH padoTaeT YHOBAETBOPHTENEHO.
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Ipranoxenne I

Jopma
XYPHaNOB NaCOpaTOPHHX MCCAeNOBAHME HA (MABTDALMOHHHX MpROOpax

Nk 2 Jlata BPEIH Jamepa, T| dmasTpar g Hamop, s
~| zam e—
pngg g Havano | koHer | 7 g 30- |oGmm# n:aaiauuai-
NeT- 4eCKH
pa o f et pa
BunonHmn
[Iposepua




fopma
EKypuana aadopaToOpHHX RecAeloBaHMl Ha JOTHAaX

IpraroxeHRne 2

JlaTa

3aMepa

Bpema 3amepa

Fﬂﬂaﬂﬂllﬂﬂﬁﬂu

Wurepsan | Odnem

BpeMeHH , | CTOKa,

Cer

I'panuent
Hanopa

Ho
poGi

T monmu

YaHpe

Jlara

3aMepa

Bpema | Homepa

aamepa | NBe30—
MeTpOB

Hamop mo

NIBE30MEeT AN

[pumeyanne

BHTOMHAN
[IpoBepin




Ipenoxenne 3

dypHan mosaesdx HaomoneHmfi sa padoTof! mpeHama
Pecnydanka

OdnacTh

PaiioH

A00AHCTROD

HapreHOBAHNE OIMHTHO-NPOM3BONCTEEHHOTO YYACTHA

OrpeTcTBeHHEd MenmoaumTens (O.U.0.)

ADLEC OTBETCTBEHHOI'O HCHOAHATENA

lata Havana HadnomeHni

JliaTa oxoHY2HMA HadmoneHuni

Jata ‘¢ nbeso—|Samep | NN mpen| OGvem | MuTepsan|TemnepaTypa

3aMeps | MTPOE R | YPOBHA ApeHax—| BpeMenH, | IpeHaxHQT0
CHBAXKAH HOTO CeK. cTOKa, -C

CTORA,

JAHTD

Bunoaama

[poBepit
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PepaxTop H.Bonopuna
Texnmyeckuft pepaxtop B.Kpsxoea
Koppextop B.KyTunxmna

lioan.x new.26,04,88, JI-64596, dopmar 60x84/16, Bymara Tun. M2,
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