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YVCOBEPIIEHCTBOBAHHAA METOLO KA PACUHETA OCAILKH
JOPOXHOWU HACHITIY HA CIHABBLIX TPYHTAX HA OCHORBE
PEAJIMZALIUN MATEMATUYECKUX MCIIESIEY (IPOUECCOR
JTAFBOPATOPHBIX UCIIBITAHUU ORPAZLIOB. Comgiopuu:
M., 2002

OTpaXeH HOBbIM HIOLXO0JA K PELUCHMIO ALA4) HIPOTHN3G uCalliu
HACDLINTY Ha y4acTKAX 3aJIeraHds cHabbly IpyH OB [IVTCM PERNHIALNHU
MATEMATHYECKUX KOPDEISUUOHIIBIX MOHeiel Npoueccor jadoparon-
HBIX KOMIIPECCHOHHBIX ¥ KOHCOAHBATUOCH{HLIX UCTIBITaHMY 0Dpaslos
rPYHTA pacqeTHoro oiiod. [lpel/IoXeHBbI 3aBHMOCTH ¥ HUBDIE CACMbI
nEeIUeHUs OCHOBHBIX 3aay NpobieMbl ¢ YYETOM KOHCOMWIAUROHHLIX
CBOUCTB KOHKPECTHLIX I'DYHTOB H YCHOBUH HX padOTH B KOHCTPYKLMH.

YTOYHEHBI YCHOBHS MCITONbL30BAHUSA 1TOKA3ATENT KOHCOAUANIINY
rpyHToB o H.H. Macnosny.

{IpenioxeH criocod® IMOCTPOEHHMS KOPPCASLiMONHEDbIX MOLEJSH
IPOHECCOB KOHCOAUMAUKUHY I'PYHTA pACYSTHGIO CION 1O pPe3VIIbiatTaMm
1ab0PATOPHEIX UCTIBITAHKHH 00pA31I0B PA3HOW BLICOTHI.

PaspaboTku moBelieHbl 1o YpoBHA npcrpamm wul (1IOBM. Ho-
KazaHa BBICOKas! CTENEHb COOTBETCTBUS PE3yNbTATOB PACUETOB U HA-
TYPHEIX HAOAIOHCHHHA, OTMEUEHBI CYILECTBCHHBIC DAIUUKS pe3yyibTa-
TOB OITOCTABUTENBHBIX PACUYETOB, BLIUIOJHEHHBIX ¢ UCINOJL30BAHUEM

IpeiaraeMbiX ¥ TpaIULIMOHHBIX IIpeICTaBICHUNA.
Tabn. 5, puc. 11.

©T'ocynapcTBeHHBIN JOPOXHbBI HAYYHO-HCCIENOBATENBCKMIM HHCTH -
TYT OIYII «Coroznopuun», 2002.
2



YIK 624.131 542 001.24

NMPEAHCAOBHE

(CoBpeMenHBIC VCIOBUS CTPOMTENBCTBA ABTOMOOWIBHBIX JOPOT
TRCOVIOT pazpabOTKU UHIAUWBUIYR THHBIX NPOEKTOB KOHCTPYKIIKY 3CM-
IAHOLO NONOTHE, OBOCHOBAITHBIX COOTRETCTBYIOIMMI pacCYeTAMHY. B
OOIBLICH C1EIeHM OTO OTHOCHTCSE K VCIORMSM NPOCKTUPOBANUS U
CTDOHTE.IBCTRA 2EMASHOTO [MOJOTHI HA VYACTKAX 3aermHusg «Cialnos
CDYHIOB, CKACHHDIY X KCHCONMARUMOHHOY ocanke. BrIOop Hanbonee
PAOHOLANRHBIX KOHCTPYKUMEK 3CMASHOO ITONOTHA BO MUIOTOM 3aBRUCKT
3T OPOTHO3G BEAWMWHDL OCATIKHY ¥ ¢ PASBATYM RG BDEMEHW TTOA R8T
AMEM BECA HACLIIKM. HA CT&IUHM NPOSKTAPOBANTUSR 2T MOXHO NOAY-
WTE PACHCTOM, TIOTOMY DAsBiIYE W CORSPUICHCTBORAHIE MOTOHGD
DACYHETA HAChITIed HA «CIa0RIX» TPYHTAX SBIACTCS Ceﬂmm M ATV -
BIX 33J1a4 JOPOXHOTD CTPOUTCIBLCTRA B HACTONUIELE BPEM

B upeincteoienHo MeToglike pACCMOTPEHBI OCHOBHLIC HID-
KEHKS YCOBEPHICUCTROBIHIIOIO METOAUUYECKNTO [ONXONa K pacuery
HACHINY HA «CHadbiX» MPYHTAX, HANPABICHVILIC HA TTOBLILICHUAE YDOBHS
COGTBETCTBIS PACHETHOrO A0MTADATA PEATHHBIM YCAOBUAM, HCIION5H30-
RAHUE HOBBIX IOIXOOB K PEUICHUIO Psifia 3a02°1, NIPUMCHEHNC CPEeNICTD
DPHKCIANHON MATECMATHKYH ¥ BBLIYMCIIUTEIBHOY TCXEWKN.

BrICOKHT VpOBEeHb COOTBETCTBHSI DE3YIILIATOR HO.H},"‘{E:HHI:I){ DAC-
H4CTOB U HATYPHBIX HaDNIOIEHUY CBUIETCALCTRYET ¢ [ICETIICKTHBHOCT U
HPENTOXEHIILIX pa3paloToK.

HacTosmas pabora suImonHeHa xaHp. texH  Hayk JLU. Ce-
MEHAACRBIM,

JaMeqaHust ¥ TipeanoxeHusa no MeTtonuke npockda HATIPABIATE
Qe ajgpecy:

><1143500, Mockouckas obn., r. bdDamramwMxa-6, nj. SDHTY3H-
acton, 79, MI'VIT «CoiocznopHuu».

[‘cHepansHBIU gUpexTop M M. IOmavuee

OIVIT «Cowznoprn
L
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COCTOAHHUE BOIMPOCA H INMMOCTAHOBKA 3AAAYM

& M pobieMa MpOEKTUPOBAHUS U CTPOHUTEIBCTBA ABTOMOOUIIBHBIX JiC-
& Hpor B CIOXHBIX HHXEHEPHO-TEOJOrHYECAUX YCIOBUsSX Poccui-
ckoit Penepaiud — o4HA U3 AKTYUIbHEHLIUX 11pobieM OTEYECTBEHHO-
F0 NJOPOXHOIo CTpouTeibeTBa. [na Takux ycioBuil Heobxoaumo {1}
pa3pabarbiBaTh KHIAMBHAYAIbHBE NRDOCKTHLIC DSHICHHH KOHCIPYKLUHU
3EMJSTHOTO I10JI0OTHA HA OCHOBE CIELHUANbHbIX HOPMATUBHDLIX JIOKYMEH -
TOB U MeToauyecKHux paspaboroxk. OHH NOKHB YYUTHIBATH CIICLIM-
(DUYHDBIC YCIOBHSA B3AUMOIAEHCTBUSA 3EMISIHOTO {IQJIOTHA U 3JIEMEHTOB
pejbeda MECTHOCTH, OCOOEHHOCTH CTPOMTEJLCTBA M DKCIUIyaTaLUUH
KOHCTPYKLUHMH c 00s13arejbHbIM ODOCHOBAHHEM COOTBETCTBYIOIIMMHU

pacyeTaMy, pe3yJbTaTbl KOTOPbIX OTJIMYAlOTCst HEOOXOMUMOM cTerle-
HbIO TOYHOCTH ¥ HAIEeXHOCTH.

Kax npasujio, Npy NPOEKTUPOBAHUH 3€MIISIHOIO 110JIOTHA aBTO-
MOOWIBHBIX J1OPOT B CJIOXHbIIX HHXEHEPHO-Te0JIOTHYECKUX YCIOBUSIX,
NOMUMO obecrieyeHUs1 HEOOXOMUMOM CTENEHH YCTOMYMBOCTU OTKOCOB
HACBINK (BBIEMKM), HEOOXOAUM aHAJIIM3 KOMIUIEKCA BOMPOCOB II0
OLEHKE YCIOBUU B3aUMOACHCTBHUA COOCTBEHHO 3¢MIISSHOTO [TIOJIOTHA €
3JIEMEHTAMHU pesbeda MECTHOCTH, Ha KOTOPBIX OHO pPacliooXeHO.
Tak npu HHAUBUAYAJIFPHOM IIPOEKTUPOBAHUH 3eMJISHOI'O MOJIOTHA aB-
TOMOOWJIBHBIX AOPOr B CJIOXHBIX YCJIIOBUSIX [1€PECEYEHHON MECTHOCTH
clenyer aHAUTM3UPOBATD PE3YJIbTAThl OLEHKH YCTOHYHBOCTH KOHCTPYK-
LUK «3EMJITHOE MOJIOTHO—CKIIOH» [2].

CoBeplueHHO HHBIE BOMMPOCH NPUXOAUTCS peIaTh IIPH NPOEKTH -
POBAaHHH U CTPOMTEJIBCTBE 3EMJITHOIO IMOJOTHA Ha y4yacTKax paclipo-
CTpaHeHUs «cinabpix» rpyHToB [3]. B 3ToM cnyyae HeoOXomoMMO y4yu-
ThIBaTh OCOOEHHOCTU CBOMCTB TaKMX PYHTOB (CKJIIOHHOCTb K OCajKe
oA XEUCTBHUEM JIOMNOJHHUTEIBHOM HAIPY3KH OT BeCa HACBINHK), a TAKXKE
BO3MOXHOCTh BO3HUKHOBEHUS 3P deKTa HX BbLAABIUL HMUA U3 CJIOEB
OCHOBAaHHA.

B ob6uiem ciayyae npobieMa pacyera KOHCTPYKUMH IUISI TaKUX
YCJIOBHH IipeAroyiaraetT paCCMOTPEHHE CIACAYIOUIAX 3a1aYy:

0 nposeaeHue J1aOOPATOPHBIX KOMIIPECCUOHHBIX H KOHCOMUIALIU -

OHHBIX [3] HcribiTaHU 00pa3LoB «c1abbIX» 'PYHTOB K 00paboTKa

PE3YJIbTAaTOB, YTO ITO3BOJIMT NOJYYUTH 3HAYCHUSI KOHCOJMUOALIU~




OHHDBIX XaPAKTEPUCTHK UCTIBITHIBAEMEBIX TPYHTOB I/ pacyeTa Be-
JUYHUHBI H IHHAMUKYU OCAJKH KOHCTPYKLIMH;
(J oUeHKa yCTOMYMBOCTM OCHOBAHHS HACHINU (HA BBUIABJIUBaHuE
«CNahoro» rpynrta);
()} pacueTt KOHEeYHOMN OCUAKY KOHCTPYKLMH U BpeMEeHH 3aBepLIeHUd
TPEOYEMOI0 YPOBHY ¢€ KOHCOAUNALIUH,
(3 HasHadeHue (B caydyac HEODXOAUMOCTH) KOMILIEKCa MEPOTPUS -
THH 110 MTOBBIIIEHKWIO CTENIEHU YCTOHYUBOCTH OCHOBAHUS HACHI-
MU, YMEHBUIEHUIO BETHYUHBI KOHEYHOU OCANKHU KOHCTPYKLIMH U
COKPAILUEHHUIO BpEMEHM 3aBepUIeHHUs] HMHTEHCHUBHOM 4YacTu ee
KOHCOAUAAUMH.
PeilreHne KaxXnol M3 repeyuciIeHHbIX 32134 JOKHO Ba3supoBa-
ThCS Ha COOTBETCTBYIOWIMX METOJIMYECKUX TTPEAITOCHUIKAX U PACYECTHOM
arlrapaie
Panee paspabotadHble METOAHYECKHE U HOPMATUBHbBIEC JIOKYMECH-
bl |3, 4] opHeHTUPOBAHK HA PYYHOHR CYET ¢ UCIOIL30OBAHUEM IDahU-
KOB, HOMOIPAMM, VIIPOUICH!IBIX PACYETHBIX CXEM H MMPEACTARICHUH.
[Ipt MeHeHHUe cpelicTB BBIYUCIUTENbHOH TEXHHUKH IO3BOJISET
BCCTM PacyeThl Ha coBpeMeHHOM YpOBHE, pa3padarbiBaTh U peagu3o-
BLIBATL HOBBLIE METOJAMYELCKHE NOJTOXEHUS, YTOUYHSTD ¥ KOHKDETH3U-
PGBATh PAacYETHRIE CXeMbl pelIeHUS pAla 33/1ay, KOTOophIie B Tpalduiiv-
OHHOIT TOCTAHOBKE ABAAIOTCA NPUOIUXEHHBIMY H CYOREKTUBHEBIMMU.

MATEMATHYECKHE KOPPEAALIMOHHDIE MOAIEAY
MPOLIECCOB KOMITPECCHHA M1 KOHCOAHAALIMH
OBPA3IIOB 'PYHTA, HCIIbITBIBAEMDBIX
B AABOPATOPHDBIX YCAOBUHAX

Cymecmy}onma METOIMKH pacyeTa [3] 3eMIISIHOTO TIOIOTHA 3BTOMO-
OWILHBIX JOPOTr Ha ¢cnadoM OCHOBAHUH OAZUPYIOTCA HA PE3VILTITAX
TaG0oPATOPHBIX KOMTIPECCHOHHBIX B KOHCOMUIALIMOHHBIX UCITBITAHWE 00-
DAZLIOB «CabLIX» MOYHTOB. € MX UCTIOAL30BAaHHEM OIIPEAENAIOTCT Duc-
YETHBIE KOHCOMHAAUHUOHHDBIE XapaKTEPUCTUKH KCIILITBIBAEMOTO 1'PYITE |
NUHAMMKA KOHCOJMMAAIHMY 00pa3iia BO BPEMEHH.

Kak npasuwio, 1abopaTopHbié KOHCONHILAUMOHHLIE HCBITAHA
oOPA3LIOB IPYHTA PACYETHOrO C/1OS KOHCTPYKUHH OCYLICCTBARKOTCSH B
TeyeHHe JUTHTEJIbHOro rnepuoiia (B HEKOTOPBIX CIyYadX — HECKOILKO
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cyrok). IloaroMy Ha npakTuxe Ul BU3YANLHOR OLIEHKM PE3YNIbTATOR
J1abopaTopHBIX KOHCOJMUAAUHOHHBIX UCIIBITAHHUM OOpa3LoB 4allle MC-
nonb3yercd |3, 4] nonynorapudmMuyeckas cucTeMa KOOPIAMHAT, Ha ro-
PH3OHTAIBHON OCHM OTKJIAAbIBAIOTCS JiorapudMpl BpEMEHH B KOHTPO-
NbHBIX TOYKAX, @ Ha BEPTHKAILHOH — COOTBETCTBYIOLUHUE BEJIMYHHBI
nedhopMaliMid HCnBITBIBaeMOro obpasua [13]. 3Jra cxema Hepenko
NpUMEHSETCS JUIS ollpeleNeHUA BPpEMCHHU 3aBepllleHHs] HHTCHCUBHOH
4yacTy KoHconugauuu obpasua.

O6LEenpUHATHI KpUTEpUAIBHBINA MOAX0A K PELICHHIO yKa3aki-
HOM 33J1a4H 3aK/II0YAeTCA B BU3YAJIbHOM (Ipa@UyECKUil METOL) NMOMC-
K€ TaKo# TOYKH f, Ha rpaduke (puc.l), HAYKHASI C KOTOPOH MpoLeCe
KoHconyaauMu obpasna rpyHra npuodperacT JUHEHHBINR (B MOJIYNIO-
rapudMU4ecKOd CUCTEME KOOPIMHAT) XapakTep.
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Puc. 1. Kpuesie korconudayuu obpasyos. BpeMs OKOHYaHUss OCHO8HOZ0 3ma-
n1a KoHconudayuu, nonyyeHHoe: ¥ - mpaduyuoHHbIM nymeM, YV - pacuemusim
crocobom

KoppekTHocTh MeToaHYeCKOH 00ecrneyeHHOCTH TaKOoro noaxoaa
He sipsieTcs 6eccriopHoOi, MTOCKOJbKY HaYMHAA ¢ onpeleleHHOro Ta-
KUM 0Opa3oM 3HAYEHMS I IMHEHHO H3MEHAETCHI HE COOCTBEHHO ITIPO-
lHecc KOHCOMHAAUKH obpasla, a Hekoropas ero GYHKIUMA, NpeacTaB-
JIo1ias HccliegyeMelii npolecc B HEpaBHOMEPHO CXATBIX MHTepBaJiaX
spemMeHy. CreneHb (ypoBeHb) TAKOrO CXATHUS MOXHO NPOWUIIOCTPH-
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DOBATH TEM, YTO B COOTBETCTBHH C TNPUHATON CXeMOH rpaduyeckoe
otobpaxeHue norapudmMmuyeckol GyHKUUM y =alnx Oynper UMeTh
AUHEHHoe NpelcTaBlieHue (CM. pHuc.l).

[ToMHMO 3TOro, BpeMsl 3aBeplIeHHUs JIAObOPaTOPHBIX KOHCOMMAA-
LIMOHHBIX UCIBITAHUH 00pa3LU OB 'PYHTOB B 3aBUCMMOCTH OT UX pa3HO-
BMJIHOCTH M -OCTOSIHUSL CYLIECTBEHHO pa3nuyaercd: IUISI HEKOTOPDIX
[IMHUCTBIX I'PYHTOB oHo coctasisier 100-1000 MuH, s topdoB —
5000 MuH u 6osee. [Ipu 3TOM B COOTBETCTBHUY C UITOXEHHBIM BBIILEC
MOJIXOJIOM BU3YaJILHO omnpeesisieMoe BpeMs 3aBeplLUeHUS] UHTEHCHB-
HOHM YacTU KOHCOJHIAMK oOpasila COCTABJISAET JUId HEKOTOPBIX IVIU-
HUCTBIX rpyHTOB 60-180 MuH, TopdoB — 600-1200 mun u bonee.

Tako#l UIMPOKUHM AUara3oH 3HAYEHUU BpEeMEHU JIM1Ib VCIOBHO
BIIMCHIBAETCS B IIPUHSTYIO CXEMY, TTOCKOJNBLKY KaXJIOMY BpPEMEHHU CO-
OTBETCTBYIOT CBOY YCAOBUSI ONpEAEeHUS BUAMMON JTHHENHOCTH IPO-
necca (Ha caMoM gedie JorapudpMHUUIECKOH 3aBUCUMOCTA) KOHCOMUAA-
. Tak, g 100 MUH Ko3dPHUMEHT CXATUS (1., =t/lg1) 10 TOpPU-
30HTaNbHON ocu rpaduka K.,.=30, coorBeTcTBeHHO mias 1000 MuUH
K.,=333, a pna 10000 muu K,,,.=2500 (cM. puc.l).

BrionHe BO3MOXHC, YTO, HECMOTPS HA YKa3aHHBIE OOCTOATENb-
CTBA, TPANULMOHHBIH IMOAXOH K OIpeleIEHHUI0O paCcUeTHOIO BpEMEHH
3ABEPIUCHUA HHTEHCHUBHOU YAaCTU KOHCOJJHIALIMHU HUCIBITHIBAEMOTO
obOpa3sla MOXET JaTh JOCTATOYHO peaibHble pe3yabTarhl. OIHAKO B
OOILEeM ciydae UX JOCTOBEPHOCTh HE MOXET CYUTAThbCs obecreyeHHOM.

CioXHoCTh mpobyieMBl pacyeTa OCAIKK HACBHIMH 3EMJITHOTO IO-
JIOTHA aBTOMOOWIBHBIX JOPOT HA YYACTKAX 3ajieTaHUus «CaabpIx» IrpyH-
TOB Mpenonpeaeania 6o0ab110e KOJIHYECTBO UCCIEAOBAHUMN B 3TOM Ha-
npapieHuM [4, 8, 16 u np.]. OmHako pacyeTsbl peaIbHBIX KOHCTPYKIIUHA
OCYILECTBIAIOTCS, KAaK IPABUIO, C UCITONAB30BAHUEM YIIPOLICHHEIX 3a-
BUCUMOCTEH U TIIpEICTaBIEHUN, HE OTIHYAIOUIMXCH NOCTATOYHBIM
YPOBHEM CTPOTOCTH M JAI0ILUX TOITOMY NPUOIUXKEHHBIE PE3YNHTATHI.

[1oBRICHMTH TOYHOCTh ¥ AOCTOBEPHOCTb PACYETOB, YPOBEHD 000-
CHOBAHHOCTH U CTENEHD UX COOTBETCTBHS PCAJILHBIM U J1A00OPATOPHBIM
polreccaM, YMEHBIIUTD OO BIHAHUA IPUHATHIX YCIOBHOCTEH U 10-
NMYLWEHUH " CYOBEKTUBHOTO (PAKTOpPa, NMOBLICUTD YPOBEHD POpMANIU3a-
IIMH [poliecca pacyeToB MOXHO TTOCTpPOEHUEM aHAMUTHYEeCKUX (dop-
MYJbHDBIX) TMpPEaCTaBIeHUN NabopaTOPHBIX KOMITPECCUOHHBIX U KOH-



COMUIALMOHHBIX UCMBITAHUIH 00pa3LoB IPyYHTA pACYETHOTO CJIOA KOH-

CTPYKLHUH
[TockoabKYy B of1lieM cilydae He onpcae/CHa HayqIHO ODOCHOBAH-

Has GbU3MKO-MaTeMaTHyecKass MOAEb TAKUX MTPOLCCLOB. P.enecoo@
Pa3HO OPHMEHTUPOBATHLCS HA IOCTPOCHUE KOPPEIALUMOHHOU MOCIH,
YUUTHIBAIOLIENH OCODEHHOCTH TPOBCACHUA .:’TEIGOPCITODH]::IX JKCnepH-
MeHTOB. OH2 IOMKHA ObITh JOCTATOYHO YHHUBEpcanbHOIM, TMOKOH H

00ecrieYrBaTh BhIMOJIHEHUE CIEAYIOLINX YCIOBUN:

§) onrchiBaTh C JOCTATOMHOH WIS NMPAKTHYCCKOTO WCTIONLIOBAHUY
TOYHOCTbBIO Tpollecc J1abopaToOPHBIX HCHBITAHUIT 00pa” I10B IPYH-
1a (OT Hayaja jo 3aBepuUIeHUs),

@) obecrneyuBaTh BO3MOXHOCTL AHAIMTHYECKOTO OLIMCAHUSA 1IpO-
[[ECCOB KOMIIPECCHUHY U KOHCOJMAAUMU oOpaslOB pa3nnYHbIX
[PYHTOB IS PasHbIX YCIOBUHU MpPOBEACHUSI Na0CPATOPHBIX JKC-
[epUMeHTOB (P, Aysp., Ngp);

@) [103BOJISITD AHAUTUTHYECKUM IYTEM OIPEAEIISITL OCHOBHBIE KOHCO-
JIMIAUMOHHBIE [TOKA3aTel UCIIBITLIBAEMOro TPYHTA, a TakxXe
BPEMS 3aBEPLUCHUS MHTEHCUBHOM YACTH ero KOHCOLIAaLUH M HC-
XOls1 U3 YCIIOBUA, YTO ITpU JANbHEHIUEM YBEJIMYCHHMM 3HAUEHHH
BpeMeHW COOTBETCTBYIOLIME NMpUpALICHHA BECIMYMHBI OTHOCHUTE-
JIBHOU OCAIKHU CTAHOBSTCH HECYIECTBEHHDBIMHU.

OCHOEBIBASICh HA pe3yJIbTaTax J46cpaTOPHBIX UCITBITAHUK OO0Jb-
IOro KoJiMyecTBa 00pa3yoB pPa3/IMYHbBIX 1 PYHIOB, CAYYCHHBIX MHO-
(MM UCCIICHOBATENSIMU B PA3HOE BPEMSI, ObUIM NPOAHAIM3IUPCRAHLI
BO3MOXHOCTH MCIIOJB30BAHUA LISl AHAJIMTHYECKOIO OIUCaHUs 1Ipo-
LLECCOB KOMIIPECCUU M KOHCOMUIALUUU 00pa3loB {(C y4CTOM MEpedrc-
JIEHHBIX YCIOBHUH) pasidyHbIX KOPPeAsLHOHHBIX 3aBUCHMOCTEH. B
HauOOJbLUIEH CTENIEHU COOTBETCTBYET NPEABSIBASEeMbIM TPeOOBAHUAM
3aBUCHUMOCTbD JTIOTUCTHYECKOro Buaa [17]:

y = | . (1)
a+exexplHx+c)t |

Ha OCHOBE KOTOPOM MOXHO [10CTPOUTb KOPPEISLIMOHHbBIE MOAEIH
[MPOUECCOB KOHCOJMMAAUMWOHHBIX U KOMIIPECCUOHHBIX HCIBbITAHU.
Ilpu obpabotke pesynbraToB KOMIIPECCUOHHBIX HCIIBITAHUH B KayecT-
BC 3aBUCHUMOHM IMEPEMEHHONH y NMPMHHUMAECTCS TepeMeHHas BeJIMYMHA
MOIYJIsl OC3AKH I'PYHTA € (MM/M), a2 HE3ABUCKMOM — H3MEHSIOLIAsICS B
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npoiecce 1abopaTopHOro AKCMEPUMEHTA BEJIUUYMHA CKUMAIOIIEH Ha-
py3ku P (krc/cM?); npi obpaboTke pe3yarTaToB KOHCOMUAATIMOHHDIX
ACIIBITAHMM 3HAYCHUSAMH y  SIRISIETCA OTHOCHUTENLHASR INe@opMalINst
UCTIBITHIRAEMOTO 00pa31in, a NepCMCHHON A COOTBETCTRYICT JHAHEI NS
! (MYIY) BPESMEHU KOHTPOIBHLIY 3aMENOS.

KoppengiyoHHas 3aBUCUMOCTb {17 MOXEST CITVKIHTh MateMaTH-
YECKCH MOJISNBI UCCIEeRYeMOoro Npouecca, eIy aMUEkIUDNaIANHL]
YUCHIEHHBIE IHAYCHHUSA &, 6, ¢, K.

CpaBHUTERLHO DONBIIOS KONHYECTFC [APAMETEIR 3aBUCHMOCTH
(1) nosgonger nonyyurs raubosize OOHES COOTBETCTRUE RXCHAENH-
MEHTRARHEIX ¥ DACHETHBIX 3HAYCHUH YDOEIST KOHCOMUAINMK {0CAIIG )
obpa3la RO BCEM HHTEDBAIE M3MCHEHUS THAYEHHHE HEIIBUCHMOH Tie-
PeEMEeHHOU. IHAKC [IPW TaKCH ITOCTAHOBKE Tpedyercd paspaboTya
CHICUUANILHBIX [IPUHEMGB ¥ METOACB, YTOORI ITO PEe3YyARTATIM N3B0opa-
TOPHBIX HCNBITaR UK u05a311a FPYHTE ONPDEAERAUTEL ONITUMATBHEIC B KK~
JOM CJIY4ae 3RAUEHUS KaKIOro U3 [NepPeYUCHEHHLIX ITapaMeTpoB, oF-
paxamwuue naboparopHeii npouece. s 31oro HecHXOOUME! CoOBpe-
MECHHBIC CDEICTRE BRYHCITHTEABHON TEXHUKHM. OCHOBHBIMM 2XepMeH-
TAMU METONIONOTHYECKOHN CXEMBI PEIIEHUR 3TOM 33/aUH BJsUoTCH Ha-
NPABNCeHHEbIC UTEPALMOIIHEIC LUKIIBI, YTOYHAIUINE 3HAUSHUT Iapa-
MEIPOB ¢ W K, ¥ U3BCCTHRIY METO! HAMMEHEBINHX KBAIPATOR.

PaccuMTaHHbIE TAKHM 00Da3cM 3HAYCHKY BOPMAUTLHBIX N2pa-
METPOB KOPPENSILUOHHOro vpasrHeHus {1} MoryT OLITH HCNONBIOBANH
IS ONPSRENeHUs: 3HAYeHUWH OCHOBHBLY ITOKAZATENEH, Xd4PpakTepH3yio-
HIHYX NpOIece JeopMUPORaNMg 0003312 B COCTRETCTHIY ¢ KOMCOIH-
H3NKWOHHRIMY CBOUCTRAMY MCCHEDYEMOro I'PDYHTE I VOIOBWAMY NIPORE-
JEHUSH 2KCIIEPUMEHTOB.

B 4acTHoCTH, roxewggs (C TOYKY IPEHHN 20BEPUICHNN MHTEH
CHBHOM YacTH KOHCOMWAaIMK) ocedxa obpaziia npn obpaloree gar-
HBLIX ErC XOHCONMMARUHOHHBIY HCIIBITANY MOXET DRITE TONYICHS aiia-
AHTHYECKHM NYTeM MCXOAH M3 TOTO, YTO JaRHCHMOCTHBIAA {1} HMMerT
POPHIOHTAARHYIO ACHMITTATY, 110 GOpMYye

Y,=1/a (<)

Hauaswnas (yeaoano szuosennea) ocadxe obPa3iad p MOMEHT HA-
MPYXEHUS pacuyeTHOd HaArpyaKoH PacCYUTHIBACTCH aHATOTHYHO!

y,,:l/(a+€xe“cx). (3)




110CTpOCHHbIE ¢ KCIONH3OBAHUEM 3aBHCUMOCTH (1) Kopperns-
HUOHHBIE MOJEU TaDoOPATOPIIbIX ITPOLIECCOB 1103BOISIOT YCOBEPLUEH -
CTBOBATh METOOMKU pelleliHd XOMIMEKCHCH npobiieMbl IIPOrHo3a
CCAIKK HACKINY. B 4YacTHOCTH, MCKHO ¢1paloTalhb eUHBI METOR M-
YECKUM MOAXOA KO BCEM CJIy4asiM OMIpeleieHyds pacurrioro BpeMey
3ABeplUEHMST WHTEHCUBHOK YACTH KOHCONMAALMH 00p4 31a.

256exaTh MCTOHUYECKOM HEOMIPEAECSICHHOC I (CM. DHC. 1) MOX-
HGC, ecnyi OBOCHOBATH OOLIMI XKPpHTEPHUN, UMCIOWIRY ROCHHE OIHpPEHc-
HeRHbIM (DUBUYCCKHU CMbBICH M HO3IBOJSIIGIMY © ONMUEANOBOW CITTIC-
HBIO JCFOBEPIIOCIHU PCLIATH "dJHaYY HNPHMEHKTINBHO K PAMNUIHHBIM
I DYHTAM C PA3HoIM BPELICHEM 3ABEPLUCHM A VIITCHCHRHON YACTH KO -
COJMA MU B N1aA00pATOPHDBIX VCIOBHAX ¥ BCARUHEOR QCALKA.

B KauectBe Taxoro napamMerpa JIpUHSITO UCIHIONbI0HEIb hapPaKTe -
DUCTHKY, HEIABHCHMYM OT CBOMCTB iICNLThiBAEMUGLO I'PT HTA, IIanpi-
Mep, TPEHESBHO IONYCTUMVIO (MCX0A2 Wu HEKOTOPBIX COCOPAKCHNN)
CKOpOCTH ledopMiiposadyd odpa3na B HJIIPABIEHMK HE3aBUCHMON
nepeMeHHoOW. Upuusaro cuuTars {3, 4], uro 104YHOCTh pesyibTalon
KOH1pPOJILHBIX 3AMEPOB BEIMUYMHBI OCAAKY HCHLITBIBACMOG 0LPAZNd
BLICOTOH 2 M O0ECTe iyBACTCH 10 TeX [10D. OKA BEIAYYHA €0 CYTOL-
HLIX JedopMaUurn coctastsicl He Menee 0,07 MM, O vuerdr 2710ro
DODMANBHG MOXHO QIPEHASHUTD MUHUMABHYIO CKOPOCTh DO~
DOBARKA 00pAa3iId. TIPH ACCTHMKCHNHE KOTOPOH B COOTBEICTRAN € HIDH-
10T MACLITADHOU CUCTEMOM NIPCACTABTCHMS PESYIHTATOB KOHCOMH -
HALMOUIILIX yenbriaduy obpasiuld K yCOLOBMSMY NDOBEACHMT J1abopa-
TODHBIXA JKCHEDHMEHTOB 3aBEPINACTCH 0 HHICHCURHAS HaCTh.

Vi =000014 / 4, (3 [ sun) (4}

Ornipene/icHHOe TakuM obpasoM dHayertue ¥, , MOXET CYHTaThCH
HauGonee LEeiecoo0PA3HbIM, TAK KAK OTPAXIET PDEAABIIBIC YCTOBHS 1A~
OOPATOPHEIX KOHCOMUAILHMOHHBIX HCIILITAH K

{Joporosoe 3HauYeHHE CKOPOCTH KOHCOAWAALMHK 0DPAZUOB IPYH-
Td MOXET CHYXKHUTH KpUTEpUEM JIHIIbL B TOM CHYUAe, €CJIM PEATBHO ero
NMpUMEeHEHUE TIpKU pacyeTax

B citvyae ucnosib3oBaHUs 3aBMcuMocTy (1) B KadecTBe Koppe-
JISLKOHHOM MOJEAM NPOLECCa PACYETHYIO CKOPOCTh KOHCONUIAUMH (1
KOMITpeCcHy) obpasua B 11000 MOMEHT BpeMEeHH (MM npd JI000H
HaArpy3Ke) MOXHO OIIPEAC/IMTh AHAIM TMYECKHM IyTEM Mo (popMyJie
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HCIIbITAHUYM 00PA3U0B IPYHTA

Tabaia 1
PeavarTarn KOppEeISLMOHHON oOpaboTKU HaHHBIX 1ab0patopiibixX

m-___ﬂ

i
|
i
5

{ T T |
| NapaMeTphl KOPPRCAAUMOBHO MCOenu T{ 2 1
DYHT - P i ; I
1 ] y - l £ J H LC K ; 7 l[
i KOMCOAUABUNOHHbIE UCNBITARUS
| CVi NUHOK nerxni | 12,0188 { 119,678 I 1,9224 | 0,3528 0,98398 |
| S - ‘ T T
| Cyrnwmor  Tevenuit | 14,1026 | 97,117 | 0,0001 | 03845 | 0,9962 |
| NblNecHi bt T . A oo
A | 13,0967 | 657619 0 104439 | 09886 |
| HMonsaneran anna +31,9?09 490,0034 0 i ,2858 | 0,9370 |
S s ‘ 1 .!E
j F__{'ﬁf;a XupHasn ?_* ‘14,3’5?_? 48 5145 l 0 | 0,468§ '_ 0 8565
ET(JD(’D HEHACV.UEHHOR | 1,.8743 16,2518 | 0,0889 0,2810 1} 3, 8980 E
CIPVF TV _ T I ™ |
#L | 7,5874 | 79,4868 0 | 0,3678 | 03,9033 i
r T g ¥ - | - *" L""““‘"“”"“"‘"‘"’]
! o HE, HapyliGHHOW 1 22280 | 19,7683 O } 0,3500 | 0,82080
= T * — | T
iﬂymwoa{ 20,5266 | 122,1800 | 0,3793 | 0,3698 | 0,5996
= 31,7887 ] 80,7582 | 0,5522 | 0,2276 | 0,9201 |
130 q?bT‘L 34,2136 0 | 0,3458 i 0,9588 j]
Rasia L
- B 3,2536 | 15,4893 | 0,0902 | 0,2773 | 09987 |
| T T " =
*i_ . - . mepeomm-mme BCIbLITAHAS __j
Cyrmmm ferkui i 601?21 "‘2,?1513. - 3 B2 Ltfﬂﬁ?ﬁ i 0,8988 u
S DR LA I ,
Fnkﬂ__sj_'z XUnHag i_ Q__“(:‘.‘Om i ngm 4-,‘56'76 ! 1.,24°4 LD.BEH%__;E
'% To ke, noayreepnas i 0,0271 | 55,2842 | 40827 1 1 2541 | 10,9928 1
i : N 1 B R
l Tond | 0,0024 | 1,9812 | 2,8971 1 15476 | 0,9920 !"
T - R |
o K 0,0016 | 55704 | 21576 | 2,4632 | 0,9925 l:
M A T i - T N A Rt
Cyr ok 00488 | 0,0531 | 0,5792 | 49366 | 10000 |
: J— r , e —d
00144 | 27715 | 23955 | 15943 | 0,900¢ |
i‘_“ T ” - - Y mﬂjt
| 00336 | 0,0810 | 0,5616 | 2,7787 | 0,9998 |
[ | - S i
) 00457 | 01315 | 05181 | 2,8807 | 0,9999 |
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8 x K x (! +c)""l exp[—Hr +¢)" ]
la+exexp[<(t+c)*1}* ©)

C noMompio 3aBUCUMOCTH (5) MpHM M3BECTHOM 3HAYyeHUH V,,
MOXHO PacCUMTaTh BPEMS I, NOCTHXCHUS TIPENEIBbHOTO 3HAYCHUS
CKOPOCTH 1a00paTOpHOro nmpoiiecca. BrlOpaHHoe WIH onpefeieHHoe
TaKUM obpasom 3HaucHue V,, AWBICTCA HEUIMEHMLIM LU IPYHTOH
BCEX PA3ZHOBUIHOCTEN U COCTOAHNUH, MIODOBIX YCIOBHIL DPOBS CHIE™ Ly -
criepureHToB. Qopmyabt (1)-(5) noaydeinlr' MCYORS W3 YCTOBHY
IPCICTABL - HH PE3YNbLTATOB B BUIC DBEIRUMKYL, (PKBEIEHHLIY h O~
HHYHOI BhIcOoTEe olpasua (A Wiu 2).

Tloporogot 3HaYCHNE CKOPOCTA Nponccead meGODPMHDOPIHK
MOXHO BHIOpaTs HCXOLS M U3 APYIUX coOPaKCHIY .

TIpakTuyeckoe “CiioNbI0BAHHME KOPPEILHIKNCHHBIX MoaeTe# Tipo-
HECCOR KOHCOIMEALMY OBP33L.. IPYHTOE B Ha00DAronHbly VCIICBUNY
YA€ Ha HEMAABHOM 31dile [TO3BO/HE T VIOYHUTH HEKGTODIIC BACHETHRIE
SCHHHHMEL, FOIOPLIC DYAYT OIPCLASTSTIOMMMY (P TDOBeASiIMII Talk-
HCHLLAN PACUCTOB. 123K, 3HAUSHEE [ACYCIHOIO BPEMSHY 3aBEDLISH i
HHTEHCUMBHOM Y&CTh XOHCONUAANHUY oDpa3lios, HOIVIeRHor 1O KoD-
SEHHUHOHHOY MOJCTHA, MOXKET O6ITh MEHBLILEC COOTBETCTBYICHISTU 3Ha -
HEIAA AHICHCMBHOCTH, ONPCAEHNCMUTCe TPAZHNHONHBIM NyTes, b 1,5
pana {CM. DRC.1). 3 HEKOMIODLIX CAYVHasX YPCREHS PATHYHA 0K 35IRa-
STCS LUIEE CYIUCCTBEHHBIM

oMU 3T0ro, MCIOJBIOBAHHC KOPRUIHUHOHARBIX MOjened
[puU~CCOB AQLOPATOPHLIN HCIIBIFAHHY ODPA3LOR IDYHTE TIO3BOIDBICE
COHONATE OTACHALHEIC JIOVPCIHHOCTH B HCXONHLIN HAMHBIX, COXpansd
[IPpH 3TOM OOIUYIO TSHACHUMIO PAIBUTHS IIPOIECCE © TDUHCYIMMMH CMY
OCODEHHOC ST MU,

[IpaBoMOYHOCTD KCIIONBIOBAHUS TAKKX MOJCACH tpy pacyerax
DEAIBHBIX KOHCTPYKUUY [IOATBEPXKAACTCH Pe3yibTartaMu oGpaboiku
MHOIHX BApHaHTOB. HexoTophie U3 HKUX JaHp! B TA0A. 1.

IiprBeneHHbBIe pe3yNbTaThl CBUIETENLCTBYIOT O TOM, YTO KOppe-
JISSHKOHHAS 3aBHCUMOCTL BUIA (1) SIRIAETCH JOCTATOYHO YHHBEPCANIb-
HOH K MOXET OBIThH HCITOJIb30BAHA B KaYeCTBE AHANUTUYECKOIC Ipeil-
CTaBJICHUS ITPOLECCORB JA0OPAaTOPHBIX KOHCOANAAHUOHHBIX U KOMII-
PECCHOHHEIX UCIIBITAHUN 00pa3LioB «CiaabblX» I'PYHTOB. YPOBEHDb CO-
OTBETCTBHS PACUETHHIX M 3KCIICpUMEHTIbHbBIX PE3YABTATOB AOCTATOY -
HO BBICOK, YTO IOATBCPXKAAIOT 3HAYCHUS OLCHOYHOro nNapaMerna 1ec-

12

Vx) =



HOTbl CBA3W — KO3(pPHNHEHTA KOPPeNsIMH: NMPAKTUYECKU T10 BCEM
PACCYUTAHHBIM BapuaHTaM 3HadyeHust R, >0,99. Taxum ob6pasom,
KOppeNsilIMOHHAA 3aBUCUMOCTb BUAA (1) C BHLICOKOM CTENEHBIO NJOCTO-
REPHOCTH OTCJICKHUBAET ZIMHAMUKY pa3BUTHUS J1aOOpATOPHBIX I1pollec-
COB U OTPaXaeT UX Ha BCEM WHTEPBAIE UZMEHEHUS! HE3ABUCUMOH Tie-
DEMEHHOMN.

OLEHKA YCTOUYHBOCTH OCHOBAHUSA
AOPOXKHOHN HACDBIINH

# MDY [IPOrHO2E OCAIKIT HACBIMH HA C1aboM OCHOBAHWU pacyer ee
] A BenyuuHbL U IKMHAMUKY LieJecoobpaseH MpU YCIoBHHE obecrcye-
HHS HEOOXONHUMOM CTENEHU CTAOMIBLHOCTH OCHOBAHHUSA AOPOXHOU Ha-
ChIMMU. KpUTepUeM sIBIJeTCS OLEHKA BO3MOXHOCTH BBIJABIUBAHUSA
(BBINOpA) IPYHTA U3 «CJA0biX» CITOER OCHOBAHUS HACLINIU IMTOA JIeHCT-
BUEM ee Beca. KOHCTpYKLMSI caMOl HACBLINH TIPU 3TOM JIOJDKHA OTBe-
yaTh TpeOOBAHUSIM MO obeciieYeHH YCTOMYHUBOCTH €€ OTKOoCcGB |[21.

Creredp CTaOUIIHBHOCTH OCHOBAHUSA HACBIIMTU 3aBUCHUT OT KOHK-
PETHBLIX YCIOBUH U ONpEacasieTcs] BO3MOXHBIM PA3BUTHEM HEraTHBHBIX
[TPOSIBIIEHMHM, CBSI3AHHBIX C HAJIMYHUEM B OCHOBAHUHU «CNIADBIX» CJIOEB.

[lon neicTBUEM HATPY3KM B HHX BO3HUKAIOT HAIMPSKEHUSI, KO-
TOPHIE MOIYT CTAThb TPUUYUHON BLIARIUBAHMS «Ciaboro» rpyHTa B 00b-
eMaxX, HeNONYyCTUMBIX JUIS obecnedeHHUS HOPMAIbHOINO PyHKUKOHUPO-
BAHUA JOporn. BbliaBausaHue (MW BbINOP) IPYHTA MOXET NMPOgBU-
ThCA JOCTATOYHO UHTEHCHBHO YK€ B ITPOLECcCe COGPYXEHHUST HACBITTH,
KpoMme Toro, 60KoBOe BbiIaBIUBaHUE «ClIaboro» rpyHTa MOXET MPOU-
30UTH MOce 3HAMUTENBHOTO €ro YIJIOTHEHUS HArpy3kou ¥ HOCUTH
JUTHTENBbHBIH, 3aMeEIEHHBI XapakTep.

B obuieM cnyyae peuieHue 3a0a4yy 1o obecreyeHuo yCTouui-
BOCTY OCHOBAHIIf HACKLINY OCYLIECTRISIETCS B [Ba 3Tarna:

€D olleHuUBaeTCd BO3MOMHOCTBL BBbLAABIWBAHUS «cnaboro» rpyHTa
OCHOBaHMA;

&) paspabaTbIBAIOTCH MEpPONPUSITHUS IS €ro NpeNoTBPALEH U

Ha npakTuke oueHKa cTabHJIBHOCTH OCHOBAHUS JOPOXHOM Ha-
ChITK OCYIHECTBIALTCH C UCTIOIb30BAHUEM U3BCCTHLIX [TPCICTABACHUH
O €ro HanpsXXeHHOM COCTOSIHUH.



Kak W3BECTHO, HANPSXeHHOE COCTOSIHME B IPOU3BOJILHOH TOY-
ke M(x,y) oCHOBaHHsI HACHIMK ABJBIETCAH dbyHKLUUEH [MOJIOXEHHS pac-
4eTHOM TOUKM B OCHOBAHUM KOHCTPYKLHMH U OTHOCHTEILHO OCH JOPO-
(M, BEJIMUUHBI U YCIOBUU paCIpCACICHH BHEILUHEH HAIrpy3KH

HauGosee pacnpocTpaHeHHoH (HopMOU KOHCTPYKUMH HACBIILY
aBJsieTcs paBHOOOYHAas Tpaneumst (pMc. 2). OueHKa KOMIIOHEHT Ha-
PSIdk€HHOTO COCTOSIHUS B PACHCT HOJ TOYKE B 14aKOM Cﬂyt{d}' OCYuUleC -
piigercsi [6] ¢ MCIOJIb30BAHUEM CJICAYIOWMX COUTHOLICH M

KR
GX :f_..{a(al +62 +a3)+6(ﬂl +£Iz)4-X(£I, *“63)“2}' lﬂ 124 .
T R2R3
£ (a, - a3)]; (6)
G, _-_-__;[g(,zl+a2+a3)+6(ai+a2)+x 1 )l
T
Py
Ty = (@, —aj)
Y ra
3 B/2 | B/2 a
it >l e T >
3 ¥
; P : Puc 2. OQueHka Hanps-
’ 5 | I X KEHH020  COCMOSHUS

"npu Hazpyske 8 sude
R4 CUMMEMmpPUYHOL]

mpaneyuu

M(x.y)

MHorna ¢opMma nonepeyHoro ceyeHMs Hachih MOXET ObITE
NpelcTaRieHa He~MMMETpUYHOU Tpaneuued. s Takoro suga Ha-
I'PY3KH NIPH OLEHKE HANPSLKEHHOTO COCTOSIHUA B IIPOU3BOJIbHOH TOY-
K¢ M(x,y) OCHOBaHuA uUenecooOpa3HO UCIONb30BaTh {6] dopMmyimi,
COOTBETCTBYIOLIME CXEME TPUJIOKEHHUS pacyeTHOM Harpy3ku B BUJIE
HECUMMETPUHUYHOTO KJIIMHA (puc.3):
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n L0} +2-2-)— in 5—'—-],
R, ¢ K
a+6-—x[3]; (7)

Puc. 3. OueHka HanpsHXxeH-
X HO20 COCMOSHUST 7IpU Ha-
“2py3ke 8 sude pPazHoOCMOo-
DOHHEZ20  MPEYy20/bHUKE
(HecuUMMempPUIYHO2C KTUHa)

M(x.y)

Ilpu >TOM pacueTHble 3HAYEHU ST KOMITIOHEHT HANPSIXKEHHOr0 CO-

CTOSIHHUS B PACYETHOH TOUYKE OCHOBAHHWS HACKHIITHY PACCUHUTHIBAIOTCS KAK
anredOpavyeckue CyMMBI:

4 "o,
Oy TO0x =0y,
F .
G, =0) ~Oy; (8)
et
Ty Ty Ty

rue o', ¢’ , Txy COOTBETCTBYIOT PACYETHLIM 3HAYEHUSIM, TTOJIYUCHHBIM
JUTSL Harpys3Ku, oriperensieMoil obHM TPEYTOJIbHUKOM,

11 1 '

Gys Gy Ty ™ TO XE, NONOTHUTENbHBIM TPEYTONIBHUKOM, YCIOBHO
ONYyLIEHHBIM Ha ocHOBaHue (puc.4)

JInsg cnorcTol cTpVKTYPb! HACBINU OKOHYATESbHbIC PE3Y/IbTAThl
MOJIYYaloTCsi CYMMUPOBAHUCM G, Oy, T,,,, HOJYYEHHBIM NOCICAOBaTE-
JIBHO JJI51 Harpy3oK Ha Kax/IbIi CII0H.

C HUCroab3oBaHUEM pPacCHUTAHHBIX TAKUM 00pazoM 3HAYEHU
KOMIIOHEHT HANPSXKEHHOrQ COCTOSAHUA MOryT ObiThb oOlpeaeiaeHbl
OCHOBHBIE HANPAXKCHIN, AEHCTBYIOUE B pacyeTHONW Touke M(x,y):
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(9)

Puc 4 Cxema OUEHKU Ha-
NPSXKEHHC20 COCMOSAHUS
0N Hagpy3ku 8 sude He-
CUMMEemMPUYHOU  mpane-
yuu obwui (1) u donor-
HumeneHbitl (Il) mpeyeo-
NbHUKU

[IpHHATO cCcUYUTATh, HYTO [OKA3d1€AeM CIeAeHH HAIECXKHOCIU
OCHOBAaHUSA B pacyeTHOHU Touke M(X,y) sIBJsieIcsd 3HAUEHUE KOIPPH-
LueHTa cradunbHoctH [4,6] Tlpu aToM st ero onpeneeHus! yYeHble
PES, :araloT pa3jiuyHbie MoAX0Abl U COOTBETCTBYIOLLHE MM PACHETHDIC
dopmynnsr Taxk ' M laxyHsHu [6] pekoMeHayer UCIOAb3OBATD JLs]
pacueTa Ko3(pPULUHMEeHTa CTAOUIBLHOCTH (HOpMYJY

KO :2‘\/A(A“f)! (10)

I';c

A=(fxoy +¢c) /(o] +063) (11)
S =189
® MU C — COOTBETCTBEI'HC yroJl BHYTPCHHEIrO TpeHUSA U YACHAbHOE
CLUEeMJIEHUE TI'PYHT4 CJI0sI, B KOTOPOM pacHoioXeHa pacyelrHas
TOYKA.
ITo B.JI KazapHoBckoMmy {4] KoaPpPUUUEHT CTAOMIBHOCIH B
PACYECTHOU TOYKE OCHOBAHMUA OIpEAL/ISACTCS KAK OTHOIUEHHUE BEANYH -

Hbl HAPY3KU, [IPHU KOTOPOH B HEW JIOCTHUIAETCS TIPEACIBHOE paBHOBE -
CHUe, K JEUCTBYIOLIEN HArpy3ke:
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Gy — 09 O'|+('52

1gp), (12)

K. = v X 71
cm (C+{ng@)/(2(ﬁ:08(p )

[AE yXx 7 — HAPY3KA, onpejensaeMast BhIleNeKAUIUMU CHOAMHU OCHO-
BAHUS HACHITIA, HA pPACYETHVIO TOUKY M(x,}),
Z 7 PACCTCSNIHE OT MOBEPXHOCTU NCHOBAHUA 10 pacHeTHOW TOUKNA.
KosdduureHt crabulibHOCTH JUIf HCCICAYVEMOTS [OPHU3OHTA
OIIPEACNALTCST AHWIOTHYHO, OJHAKO B pacyeT DEpeTCs! Tavan TOYKA 14
Hes, LIS KOTOpoH 34adeHue xKO3MPUUMEHTE C1aDUMALHOCTY OYACT
HAMMEHbBILMM HA ropusonTte. Tipu K., >1 HU B 01HOYW TCUKE 112 RAH-
HOM TOPU3OHTE MPOYHOCTHL IPVHTA HE NPEeBLIlUeHa, a opil X, < [ X014
OBl B OMIH TCHKE TOPM3CHTA HACTVIIWIIO 3aNpPeAeiibHOe COCTOAHUE,
Y0 KpanHe NEXKEN3IeNbA0.
L1AXOHEU, BeMMYuHa Kes@punueHia Bel0nicHaCTd A8 BCery
OCHOBAHMS onpelieasetes [4] MUIIMUTBHLIM 3HAYCHUEN KOO(DPULIY -
cH1a CTabIbHOCTH JuiH TopK3GHTON.

Keoo=Muni¥,,,) . (13)

Teneps MOKHO GIIPeeTUTE 0e30MacHYI0 Harpy3Ky Kak MUHKMI-
ASHYIO V3 [IPEACIThlIbiX HATPYIOK JUIS TOPHU3I0HTOE WM HAUMEHbIIYIO
W3 NPECHBHBIX HAIPY2OK Y TOUEK:

Fger=Fp Ko, (14}
M3noneHhas MeTo/IMKA pacdeTd Ky B Ay B OOLICM CHIVIAC M5 -
BECTHO KaK Meial Corzaoptiuy 4],

Ecnit okasmingercs, 4ro Ky, </I, TO HECOXOAUMO TINCAYCMOTPET b
MCPOIPUSTHS IO 26 YBeJIHYEHHWIO A0 TPEOVEMGI O YDOBHA (116 Kpas -
Her Mepe, 1o Kg,=0) {3, 4].

Eenu Kgpy 21, TO MOXIO NepeliT K pacyery BeITHUHlibl KOHE~
HOH OCQIKY KOHCTPYKIUMM U BpeMeHM 3aReplicHust TpelyeMoro ype a-
HA €€ KOHCOJIUIAUMHE B 2aBUCHMOCTH OT KOHKPETHBIX VCIOBUH.

COBEPIIEHCTREOBAHUE PACHETHBX CXEM
PEHIEHMS SAAAYM NPOTHO3A OCAARY CAALOTO
CCHOBAHKHS AOPOXHOW HACHINH

A M
b
s j:'- ;

a¥ M3BECTIO |3, 4], PacyeT OCAAKY 3EMISIHOTO 110J0THE ABTOMO-
2n OMIIBHBIX TOPOT Ha ciaboM OCHOBAHUWK 3aKIIOIACTCH B NOCHEN0-
BATCIBHOM DEHICHU W NBVX GCHOBHBIX 32134 CUEHKA KOHEYHON OCAAKY
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KOHCTPYKLIMHU U OMNpeleicHUE PACUYETHOrO BpEMEHH 3aBeplLUEHUS 3a-
OAHHOI O YPOBHS €€ KOHCOJMWJIALUU

B coOTBETCTBUU C CYLUECCTBYIOHIMMH NPEACTABICHUSMU Beil-
YAHY KOHEYHOH OCAKH KOHCTPY! MK MOXHO MOJYYUTD ITYTEM HUCK-
PETHOY OLIEHKH YKA3aHHOIO flapaMerpa [If XKaXIOIo H3 PACYETHbIX
CJIOEB H UX CYMMHUPOBAHHA [3]:

$ =001 e, x , (1)
=1

[He K — KOJUYECTBO PACYETHBIX CJIOEB KOHCTPYKLMU;
€ ., ~ MOIYJIb OCaKH IPYHTA 1-ro pacyeTHOro CJIos, MM/M;
; — TOJILLIUHA 1-TC PACYETHOTO CJIOH, CM.
Monyib ocaixy rpyHTa KaXAOro M3 DACYCTHBIX CA0EB KCGHCT-
PYKLIMM OINpeAesieTcss N0 pe3yabTaraM JadopaTopHBIX KOMITPCCCHOII -
HBIX UCIIBITAHUH ero odpa3uos 1o (popMyic

€p; =€p, —€ (16)

Pz 74
! ) .
rae e bz MOZY/Ib OCAUKH IpU Harpyske P, *Ccg ]
e, — TO Xe, 1[PY HArpy3Ke, OTBEYAIOUICH CTPYKTYPHOH NPOYHOC-

TH IDYHTA Gy 5
O, ¢ » £7 — DACYETHOE HAINPSKEHHE COOTBETCTBEHHO OT COOCTBEH -

FoFO BECAa TOMIIHM Y OT BHEIIHEH HArpy3Ky Ha JAHHOM CpU30HTE

PekoMerinyemas: [3] TpakToBKa ciaracMuix opMynbl (16) He e
[OJIHOW MEPE COOTBETCTBYET PCATBLHBIM YCIOBUSIM paboTbl KOHCTPYK-
LUH, IIOCKOJIbKY HE YUMTHLIBACTCS, YTO YCJOBHUS IIPHPOIHOIO PABHOBE-
CHISt OCHOBAHMUSI JOPOXHOM HACHIINHU A0 €€ COOPYXECHUA POPMUPOBAUTUCE
[0 NECTBMEM HA PACYETHBIM FOPH3OHT OBITOBOH HArpy3KH, oIpenc-
JAEMOW T'PAaBUTALHOHHBIM BO3JECHUCTBUEM HA TOPU3OHT BbILUETEXALINX
TOJIL OCHOBAHUS H psiioM Opyrux dakropoB. ostoMy ucnonp3oBaHue
3aBUCHUMOCTH (16) Lenecoodpa3Ho MOoC/e HEKOTOPOIro YTouHeHUsT Qu-
3UYECKOI'0 CMBICJIa U COAEPXAHUS €€ COCTABHBIX YacTeH.

C yyeroM u3BecTHBIX [4] npeac amieHun 3HayeHue P, 3aBUCUT
OT TNYOMHBL pACIOJOXEHUS] PACYETHOIO TIOPH3OHTA U BEJIUUUHDLI
BHCHIHCH HAIpPY3KH, ONpeaciseMor B JAaHHOM cily4yae BECOM TIPYHTA
HachINY, U MOXeT OBITh BBIYHUCICHO ¢ HUCHOJb30BAHHEM H3BECTHBIX
METOANYECKUX [TOJOXEHHUH:

. =0y, (17)
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rlie¢ 6, — BEPTUKATBHOEC HOPMAJIbHOE HAMPSIXCHHUE B PACYETHOH TOY-
Ke, onpenensgeMoe Io pe3yabTaraM OLIEHKU HAIPSKEHHOIo <o-
CTOSTHUSI OCHOBAaHHS IO IeHCTBUEM BECa HACHIIMM.

Heckonbko MEHbIHWH ypOBEHDb ONpeAeseHHOCTH Y METONUKHU
OMPENCNCHUA PACUETHOrO 3HAYEHUA G, ,. ITOT MOKazareilk, HaxXe
DACCUMTAHHDBIA HA OCHOBE COBPEMCEHHBLIX (PUIKUYECKUX NPEACTABAC-
HUII, HE B NIOJTHOW MEPE OTPAXAECT €CTEeCTBEHHBIE IMTPOLIECChHl, B COOT-
WICTBHH C KOTOPBLIMY [TOCHE HAIPYXKEHUS BECOM HACBHIITH NPOKCXOOUT
KOHCOJUAAUMA FPYHTA DPACYETHBIX CJIOEB KOHCTPYKUMU. YCIOBUY
NPMPOAHOr0o PABHOBECUS OCHOBAHUS OINPENEASNIUCh JIUIUTCAbHBIM ACH -
CTBUEM HA PACYETHBIN TOPHU30HT «ObITOBOU» HArpy3Ku, KoTopas ¢op-
MHMDOBATACDE HE TONLKO NOJ TPABUTALKOHHBIM BO3ICHUCTBHREM BRILLiCIIE-
KaMX IOJILE, HO M PAfOM NPpUPOSZH  (DAKTOPOB (YpeoBeHb hoA3eMHBLY,
PO, DpU3UHA, ATMOCHEPHDIE OCAIKM, XO39HCTBEHHAH ACSITENbHOCTH
UeAOBEKd M Op ). B neproM nNpUbIILKEHHH €€ pacyYeTHOE 3HAYCHME
OAPSACTIIOT IO TUAPOCTIATHYSCKOH MU eOTEXHUUECKON MOISNSIM,
YIHAMO TPVIHO OLEHUTH CTCIIEHD COOTBETCTBUSA pealbHOH BeJIWIKHe

YYCCTh BAUSHKE 1EPEYUCICHHbLIX 0O0CTOSATENBCTB U MHOTHX JpY-
FHA Ha GOPMUPOBAHIC BEIUYUHDBI «OLITOBON» HATPY3KHK, MPU KOTCPOH
yCTAHABJIUBAIOCH NIPYPOAHOE PABHOBECHE IPYHTA HA JIAHHOM IOpU-
30HTE, UCXONA TOABKO U3 HHXEHEPHBIX COOOPaXeHUN HEBOZMOXKHO. C
onpeaesie HIoN NONEH YCHOBHOCTH JOTA 33jlada MOXeET ObITh peuieHa
JIMUIB C UCITOABIOBAHUEM HEKOTOPHIX GOpMaAIbHbBIX IIPUEMOB U Npei-
CTAB/IEHUH.

B nepBylo odepens Leiecoodpa3Ho NpearnoNioXUTh, YTO PEIYIb-
TATLI NA0OPATOPHBIX UCNIBITAHUE 00pa3LloB, B3ATHIX Ha YPOBHE IOPH-
30HTA, MOIYT COAEPXaTh UHOMPOPMALUIO O NPUPOJHOM COCTOSHUK
TPYHTZ, B TOM YUCIIe O BEIAUYHHE «DLITOBOH» HATPY3KH, KOTOPYIO OH
UCNbITHIBANT B €CTECTBCHHBIX YCIOBHUAX 3aeraHus.

[IpenBapuTenbHbIe HCCAEACBAHHA B 3TOM HalpapieHHH B NIPHH-
LHMIEe He OTPULIAOT BO3MOXHOCTH U3BJIEYEHUS TAKOH HHPOPMALIUK H3
«NaMATH» obpasia. OcHOBHAS METOHONIOIMUECKAS KOHUEMUHUS HCChe-
JOBAHUH 3aKTI0YRIACH B MIPEANONOXKEHUH ([TOATBEPKICHHOM pe3yisTa-
TaM¥ MHOTOYUCACHHBIX PACYETOB), YTO TPOLECC KOMIIPECCHOHHOU
ocajiKu 0bpa3sua MOXET ObITH C JOCTATOYHOH WISl MPAKTHYECKOTO UCNO-
Jb30BAHUSA TOYHOCTBI) OINMUCAH KOPPEJISIUHOHHOHN 3aBUCHMOCTBX) BHIA
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! | (18
a+exexpl—(p+c)°]

rae € — MOAYJlb OC3JIKH I'PYHT4, MM/M,
p — nepeMeHHast BETUYHHA CRKUMAIOLIEH HArpy3Ku, Krc/cM?;

a, €, ¢, K — TapaMeTpbl KOppEisUHOHHOW MOACIH, 3HAYEHUS
KOTOPDLLX OIIPeACISIOTCS N0 PE3YILTATAM KOMIIPECCHOHHLIX XTI -
TaruKi obpasia rpyHra pacyeTHOro Clos FOPU30HTS.

MTecrpoeHHbIC HZ OCHORE 3aBUACHMOCTH {13} KOnpoiigiihOniais
MOOETH nolbITad: # o0pa3loB MMYH OB ITOIBOHANTY OTMETHTE ITeKHT -
DBIE XAPAKTepHBIC OCCOEHHOCTH AMHAMUKY MHIMCHOHUA REIHYHNLS
DACYCTHOMK CKOPOCTH [Ipolecca KoMipeccn o0pasioB OTHUCHTEIRHO
HE3dBHCUMOM TIepeMeHHOH F.

B OONLIUHHCTBE DACCMOTUCH1IBIX C/IVYAER HA HAYANLHOM 2T4ane
OTMCYACTCH HAPACTAHKME CKOPOCTY XOMITPCCCHUOHIIOH ocanxy olhpas-
0B, 4 HAYKHAG ¢ HEKOTOPOoIo (PAZHOTo U DAINSHLIX 06Gpa3ion)
IHAMEHUS HAPYIKH ), IPOLECC UMeeT SBHC BREIPAKEHIIVID TCHHCHIKD
VIAEHBIMCHMY CKOPOCTY ¢ YBEAHUYCHUEM CHKUMAOWEH HATPY3KH F.

Ha pic.5 npuBgieHbl rpaduKyd KOMIPECCHOHHOMS CXatns 0b-
DASII0S HEXOTOPBIX I'PYHTOR, TIOCTPOEHHLIS ¢ TOMOLILIY KOppenay-

€ amins )
' ; ] 1 I = R I
| TnuvHa xaipHar (1 3 1-3 3 m) ] :
F l R ||
?GO :/—,—i::__..-ﬁ“"’"’—:"! 1 % !
| S P CYINyHOK nercan (3 5-3 7 m)
30 T Pty IS WY SO
s !
f / - 1 s
00 L—-~~g+ ~ - R ﬁ’_/_::’ . U SRR S
S = 200 L-'""'S'B{O 34
(48 3. 5{815 ov.— | B370
\ 40# n:{}!!ff) e Pﬂfolﬁ r |
| f_,/ rﬂ”ﬁ nonyTeepaan (5 4-516 M) ;
T | o N 1 i 1 -
20 - ! * t - — — - -
(18,3)1 _,.....mw"”;: 0,435
" l_,,,-—ﬂ-’ X7.045
(5,45}~ | . Posi0

02 04 056 08 1 12 14 16 18 20 Pkrclom)
Puc. 5. Pesynbmambsi KOMAPECCUOHHbIX ucnbimatiull cbpasyos 2pyHma

OHHBIX MOACNIEH, UYMCIEHHBIC 3HAYCHHS [TAapaMETPOB KOTOPLiX ObLIU

OIIPpCHCIICHBI 10 J3KCICPUMCHTANBHBIM HaHIbIM, HNPCACTABICHHDLIM
2.K. Ky3axMeToBOM.
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OOBSICHUTL HAMKuMe ToYkYU P, neperndba KoMIpecCHoOHHON
KPUBOU MOXHO CHEAVIOIUUM: ITPY U3BJCYEHUH MOHOJNIUTA I'PYHT HE-
CKOJIBKQ PA3VIIIOTHAETCS, MMOCKONbKY CHUMAETCS HEUCTBYIOIAd Ha
HErO B ECTCCTBEHHbIX YCIOBUAX HATPY3KA. ITO MOATBEPAAAIT U pe-~
JYJALTATHI 3KCMEPUMEHTOR, B TOM YUCIE BBINTOMHEHHLIX B L OI0310p-
nHuu (IT.A. Douaper). B TeyeHue onpencneHHOrQ BpeMeEnu rnocie
IABEPUICHUS KOMIIPECCHOHHBIX UCTIHITAHMIT o0pasna ¥ CcHs s Ha-
I'pY3KY IPOMCXOANT Cro 4YacTHUUYHOE Pa3vIUIOTIHEIIME Ha BCIWUWHY,
3ABHCAIIVIO OF CBOMCTA I'DYHTA W YCJIIOBUN NTPOBELALIHIHG KOMITpeCCH-
OHHBI. HCIBITAHUP. JIng 1ecnenyesoro rpyita oHa cociasuia 20%
Psﬁwmlm KOMIIPECCUHOHHOK OCafKM 00pasna npit  Harpyske
P =P, + Lyd {rne Sy/i - #arpy3Ka Ha 10PpU3CHT OT BhiuicHexaniels
FOTIUM OCHOBAHMS, F,-pesy/ibTaT BO3RCHCTBHI Ha pacyeTHbIM ropii-
JOKRT Recd HdCbIﬁH}

MOXHO NPenfonoxXBTh, UYTO 1IDM HAIPYKEHMH VBCUMUBAD-
HHICHCy Harpyskoli He Bpliie F,, rpVvHT odpasfia HeHapyIHeHHO
CTPYKTYDHI CTPEMUTCH 10 HAMSTH» BOCCTAHORATD [IPHPOTHOS COCTO-
aHne (b0 coBCTREINIO CTPYKTYPY TDPYHTE Nt HeTbi anusx obpasios
FPYHTE ¢ HapyuieHHOR CIpYKTYPOR). TONLKO NOCIE STOFC TOSBISIOT-
CSL NEQOPMALIMHY, ABNZIOLINACS peakiiie Ha JOIONHU PEABHYIC K «Obi-
TOBOM» HArpysky. Ha 3100 CTaauyU KOMIIPeCCUOHHA OCanyra o0pazia
IPOMCXOAMT T10 3AKOHOMEPHOCTIM, KOTODbLIE, KaK MOKAaZanu pes3yiib-
TUTHL MCCIICAOBAHME, Xapakrep!lipt 1 MU NPoHeced KOHCOMMAAIMHA OG-
PA3LOB IO ACIICTBIEM PACYETHON BATrPY3IKUH! CROPOCTh JEDGPMUPOBE-
HHMsl YMEHBUIARTICA ¢ VBEIKUEHMEM HC3ABUMCHMOH NepeMeHHOR. 310
OUCTOATENBCTDO B KAKOW~TO MEDPE MOXKET CAYXKHTD KOCBEHIIBIM TINi-
TREPKACHUEM HPEIIOXeHHOK THIIOTE3bI OTHOCUTENLHO (PH3HYECKUrD
CMBICHIA BeHIMYUHBL £, IS UCALITAHMA o0pasios I'PYHTA ¢ LeHapy-
CHHOW CTPYKTYDPOU.

C yUeTOM M3IOKEHHOIC MOIYILOCANKY IPYHTA PACYETHOIO LIOK
KCHCTPYKUHUU MOXKHO paccuuTartsh 1o dhopmyie {(16) ¢ HeCKoahKo Ui~
MEBEHHON TPAKTOBKOW HIDKEHSPHOTO COACPKAHUS €6 Cl1araeMbix:

‘;D ~ BEJIMYHWHI MOAYI% OCAAKU [IPU Harpyzke '=£,4 2,
, " TO X¢, npu P,

Tfpu 3TOM 3HAYCHUE F, NIPEANTONACKUTEAPHO MOXKHO OIIPEICAUTL
B COOTBCTCTBUU C UINCQKEHHBIMH BBIUE NPEACTARACHUSME, UCIIGTH-
3Y5 KOMIIPDECCHOHHYIO MOARIDL U [TOJAYYCHHbIE HA €€ OCHOBE JOIIONHY ~
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TenbHbIE AHATIUTUHYECKHUE COOTHOUICHHUS, JIUOO HCXOOst M3 OpPYIHX

[IPEACTABJICHHH.
KomMmnpeccHoHHass MozeNlb nedopMHpOBaHUs obpasua rpyHia
pearnosjaraetr, TakKuM oOpa30oM, HaxXOAUTh PACYETHOE 3HAYCHUE «Obl-

TOBOIi» HArPY3KH P, 10 COCTOSSHUIO IPYHTA. ITO O3HayaeT, YTo Ha Be-
JUYMHY P, B JaHHOM CJIy4dae MOIYT OKa3bIBATb BIMSIHHE CITOCOOBI OT-
Gopa MoHonuTa U (popMHUpOBaHUuA obpaszua. Tak, ecinu npu orbope
MCITOJIL30OBAICS YAAPHO-KaHATHBIA crlocodb BeneHUs1 6ypoBhiX pasor.
TO HEU30EXKHO BO3IIUKALT NONOMHUTCIbHOE obxaTKe obpasia. UTo oT-
PA3UTCY HA PACCYUTAHHOM MO KOMIIPECCUOIHO MOMNERU BeTUYNHC
P,. llpenrapurenpHble UCCHECNOBAHMS IIOKAZANY, YTQ ONANIEMBIT
YPOBEHS YBEIUMUYEHUA £, B TAKUX CIYYasgx MOXET CCGCTapuTh 10-20%
[ToMHMO OLICHKM BEIMYMHBI KOHEYHON GCANKU. CYIIECTBCHHOC
(2 MHOIIa U omnpefesdIoulee) 3HaYeHUe UMEET pacyeTHCS BpeMs 34-
BEpLIEH A MHTEHCHBHOU YACTH ee KOHCcomyIaliuy B COOFBETCTBHUMU C
CYLIECTBYIOIUMMH MTONIOXEHUAMMU [3, 4] BpeMs 3apepuleKs 33 JaHHOTo
YPOBHSI OCAaJIKM KOHCTPYKLIUU olipeneisiercst no GooMynie
K, H
T = c. (19)

rae C, — Ko3QPUUUEHT KOHCONMUAILMH, onpenesseMbiil IC De3yJbTa-
TaM KOHCOJIMIALMOHHBIX MCIIBITAHUHA 0Opa3lia rpyHTa B COOTBET-
CTBUHU C MOJIOXKEHUSAMH TECOPUU DIIBTPALMOHHON KOHCOMNIALUY
[13];
K, — KO3(pPUUHUEHT, 3aBUCSLIHUHA OT CTENEHHU KOHCOJMAaUMU
[ YHTA UK olpeleIieMbld MO HU3BECTHBIM TaOJULAM WIH pacyect-
HBIM nyteM |[13];
Hy — pacyeTHbld NyTh QUIBTPALUHY OKKMAEMOit H3 CJI0S BOMbI,
[IpHMHUMaEeMbIl paBHbIM TOJILLMHE CNOM [IDH CAHOCTOPOHHEM Ape-
HUPOBAHWK U IOJIOBHHE TOJUIMHLL — NpPHU ABYXCTOPOHHEM.
KceadprumneHdT KOHCONMUAAUNY rpyHTa C, orpelessieTcs 1o rpa-
UKy Tipoliecca KOHCOMUIALMU o0pa3la rpyHTa, YIUIOTHEHHOIO o/
IEUCTBAEM pacyYeTHOU HACPY3KHU:

K hg (20)

Ly

C
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rae K i ~ KOODOUUMEHT, 3aBUCALUMIL OT CTEMEHU KOHCONUIALUKN 0b-
pasua, K, =50%;
!,y — BPEMA 38BEPLISHUS 33IAHHOU CTEIIEHU YIUTOTHEHY S 6Opalla,
lp— PACHETHDBI MYTH (QUABTPAUMK BOIBI, OTHMMACMOI W3 obpasia.
Muorue uccrenonarenu {4, 8, 1t, 12, 16 ¥ op.l oTmeuaor, 41O
pY TPANUIIHOHHOM NMOJX0Ae X PeUICHKIO 3A3UYY PACUYETHHRIC 3H3UC-
HKS KOHCONHIAUUMOIIHBIY XAPAKTEPUCTUK KOHCTPYKIIMHK (B NHEDPBYIO
OYepesib, BPCMEHHM 3aBepllIeHMs €€ WHTCHCUBHOM YACTH) OKA3BIBAIOT-
CSf CYLUCCTBEHHO 2aBBILICHHBIMY 1O OTHOMIEHHIO K PEANbHBIM HaH-
HeM. OCHOBHOSE NPUUYHHA 3TOTO 3AKITIOYACTCS B TOM, UYTO OONLUTWH-
CTBO IPYHTCB NO CBOMM JedHOPMALIMOHHBIM CBOUCTBAM HE COOTBETCT-
BYIOT VCIIOBMAM HUCTO JUIHTPALIMOHHON KOHCOMMAALMH, HA OCHORA-
HUH KOTOPHIX TOCTPCEHB! OCHOBBI CYIUECTBVIOIIMX 3% pacyeTHBIX
CXeM. TONbKO nedupMulini «CaadblX» TPYHTOB B COCTOSIHHU B30L!-
TOYHOTO YBIAXKHEHUZ (canponenu, Topd, NCPEYBIAXHCHHLIE TAMHDI
M HIEKOTOPBIE APYTHE) TIPUOJIMXEHHO MOTYT ObITh OITMCAHBI CPEACTER-
MK TEOPHH (QUILTPaUMOHHON KOHconuMauuy. /15 Bcex Xe ocTalb-
HBIX PA3HOBUIHOCTEH Y COCTOSHHH «CJIa0OBbIX» I'PYHTOB YCJIOBHS G-
hopMUPYEMOCTH ONPEASHIIOTCS He TOJBKO (DMIbTPALIMHOHHBIM (DAKTO-
DOM, HO U PAIOOM ApYruy NpuYHH |14], HHOrna oObeAUHAEMBIX TEPMHU -
HOM «ODbeMHAsi Moa3ydecTh» [8].
OreyecTBeHHas nopoxHas HaykKa yaensna MHOro BHUMAaKHUA Ho-
UCKY IyTel pelneHds 3amaud B Takoi nocraHoBke (C.P. Mecuysan,
3.I. Tep-Maprupocsn, B.Jl. KazapHosckuii, 3.K. Kyzaxmerosa u
ap.). Ocobo crienyer souienuTh Uccaenosadus H.H. Maciaosa, co-
IIaCHO KOTOphIM [1Q, 12] ogHa U3 OCHOBHBIX KOHCOMUAAIIHOHHBIX Xa-
PAKTEPUCTUK IPYHTa — NOKa3aresb KoHcoinugaunyu. OH 3aBHCHT OT
BHJa H COCTOSIHUA T'PYHTR; BEJIMYUHBI MCIBIThIBACMOH HA. HAarpysKi
K4K B €CTECTBEHHBIX, TaK 4 B J1a60PATOPHBIX YCIOBUAX; OCOBEHHOCTEH
pabOTHl I'PYHTA B KOHCTPYKUMH. 3HadyeHHE IMOKA3aTeNst KOHCOIMAA-
MM MOXeT U3MEHAThCK B Npefenax kn<’, T.e. TONBKO B HEKOTOPLIX
CNY4YassX COOTBETCTRYS U3BECTHAIM ITONOXEHUAM (n=2) TEOPUM Db~
TPaAUMOHHOY KOHCONK TaLM!IL.
Hcxonsa u3 atoro ewe 8 1941 r. H.H. Macnosbim {10, 12] s
OIPENEICHUY BpEMEHH 3aBepLIeHU S HHTEHCHBHOHN YacTH 0Cca (X KOH-~
CTPYKUHH OBUIA NpeToXeHa 3aBUCUMOCTD
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" 21
Tu=(£) ‘ot (21)

Ch

e u — 3a4aHHbIA YpOBEHb KOHCONUIALUHNM KOHCTPYKLHH, %
1, - BpeMsl 3aBepLieHs TPEOYEMOTO YPOBHS KOHCONMMIALMM 00pa3La;
4 -— BBICOTA UCHBITHIBACMOI O 00pasiia;
£ — roaiMHa pacyeTHOro CJiod;
1 -— 1IOKA3arellb KOHCOMUIAIIN.

MopMyia (21} HE Npeunoiaragt HCnwiL3oRaRMI HPH pacueTe
JHAYCHUY [PAUHIIKEOHHBIX XaAPAKICPUCTUK. KNTCODIMEC [ 9 DTHONIHTK K
BCAIRLBbIA TPYF IAM 00 dBASITCS (EPSMEHHYBIMH 1A HPOTHKEHUR
npoLecea KOHCOMUIauuu (kordpuumernr korcoaupauun C), nubo
OHEHE HPUOIVN CHHO OTPAMAIOT pealbHbIL VCIUBUS JeBONMIPORIH U
KOHKPCTIOIO IPYHIA (K, A=< U AP.).

TaruM o0pa3oM, MHCHONBIOBAHUE 1IDH DACYErax 398HCHUMOCTH
(21} npemiiondlaerT pacCMOTPEHUES TONLKO OANOH KOHCONKWTAITMOHKOW
XapaKIepliciuKH — 110KA3aTe/st KOHCONMIALUM 7
[To pesyapraraM .1abopatopHblx UMcnbliraigy odpazuos H H
MAacCHOBHIM BhISBIIEHBI 3aBUCUMOCTH [TOKAIATEAY KOHCONWIALKE O1
BUAA TPYHTA, CIO KOHCHUCTECHIIMM, umcla ractuypocty  (Gbolnie-
FYE YKA3AHBHDBIX 3aBUCUMOCTCH, BbINONHEeHHOE Jie ba JisionTtom {11,
MTO3BOJMMIO NPEANoOXHUTh, YTO cyulecTBveT OUIMUECKAS JaBHCHK-
MOCTD [TOK23a1€I KOHCONUHAAUKH OT CONPOTHUBIICMOCTH NINHUCTLIX
I'DYHT B CABULY NPHU JIGOLIX 3HAYEHUAX ILICTHOCTH-BJIAXKHOCTH 1 Ha-

1 PY3KAX HA ropHU30HT OHAa MOXeET ObITh OIIKCAHA YPABHEHHEM
n=2-073x58,,, (22)

r4¢ 7 -~ JI0Kazal1ejib KOHCOoJHIauM IPYHTAa,
Syw ~ CONPOTUBISCMOCTH IPYHTA COBMIY, KIC/CM?.

(OHAKO €CIM YYEeCTb, YTO 3HAYEHUs [TDOYHOCTHBIX XapakKiepH-
CiUK «CNa0BIX» IDYHTOR MAWIO PA3IUYAIOTCS { 3] NIpH MX ONIPCACIICHIIOM
COCTOSIHUY, & TIPOLCCCHl KOMITPECCHMM M KOHCOMMAAUMH 0Opa3loB
NOTIHUHSIOTCS 3AKOHOMEPHOCTIAM, OMNMCHIBAEMBIM 3dBHCHUMOCTEIO (1),
TO MOXHO NIpeRIojoXUTh, 4yTo criocod H.H MacioBa MoxeT ObITh
OTHCCEH C HEKOTC OH OJIEH YCJIOBHOCTH KO BCEM «CJidDblM» IPYHTAM.

‘aspaboraiiHblil UM ntoaxon (21)-(22) x peiieHHIo 3a0a4H OLEH-
K¥ BpeMEHHK 3aBeplUIeHUsT HHTEHCHBHOM YacTH KOHCOMHMIALKU HAChI-
ITH Ha c1aboM OCHOBAHHUMU C YYETOM PE3VYILTATOB TEOPETHYECKHUX HUC-
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cnenoanuit K. Tepuaru, M.H. T'epceBanosa, B.A. ®nopuna, H.A.
srrosuua, H.A. 3apeuxoro |15}, A.K. Kcenodonrosa u pp., no-
3BOJISIET PACCYUTHIBATE KOHCTPYKUKUU NMPUMEHHUTENBHO K KOHCOJIMIA-
IHIMOHHBIM CBOKCTBAM KOHKPETHOIO IPYHTA. ITO HEOCHOPUMOE [0-
CTOMHCTBO MeTofa. ONHAKO MPAKTUYECKOE UCIIONb30RAHHUE CYIIECT-
BYIOILIUX CPEOCTB €0 pealiu3aly BLI3BLIBAET MHOIO BOITPOCOB.

B uvacthocti, dopmyna (21), mocrpoeHHasg 1o aHUIOTHU € BbI-
paxeHueM (19) Teopun GHIBTPALIMOHHOM KOHCOJMUIALUK, HE UMeEeT
NOCTATOYHOI'O TEOPETUUECKOTO OCOCHOBAHUS TSI pEaNbHBIX VCIIOBUH.
He cosceM vhenuTenpHa 3aBUCUMOCTD PACUETHOTO 3HAYEHUS IOKa3a-
TEJST KOHCONUEAUHU B dopMylie (22) TONBKO OT BEJIMUMHBI HAIPY3KH
W TIPOYHOCTHBIX NoKazateneu rpyHTa. OTKPBITHIMU OCTAIOTCH BOIPO-
ChI O 1ENECOO0PA3HOCTH YUETA IIPH ONPENACIEHUH TTOKA3ATEIISI KOHCO-
AYJAUY U3MEHEHUH COCTOIHUS (W) TPYHTA, O BO3MOXHOM BIMSIHUK
TONIIMHBL pacyeTHore cinos (BoICOTE oOpazlia), ypOBHSI KGHCOIWIA-
JMP IpYHTA. OTBETHI HG NEPEUUCTCHHbBIE ¥ HEKOTOPEIE IPYTUAE BOIIPO-
CBI MOI'YT OBITh NOJIYYEHb! JIMUIb KOCBEHHBIM ITYTEM.

M3pecTHO, 4YTO NMPOYHOCTHRIE XApaKTepuCTUKH rpyHTta C,,, ©,,
ONPEJICNSIIOTCS CABUTOBBIMUY MCITBITAHUSAMHU B 1a00paToprK. BMecTe ¢
TEM, MOXHO HNpPemnoNoXuTh, YTO pe3yabTaThl AePOPMaALUCHHBIX
HCHIBITAHHUH CONEPXaT JAaHHBIE O MPOYHOCTHBIX CBOMCTBAX ¥ COCTOS -
HUM IPYHT2 B IIPUPOOHKIX YCIAOBHUAX, ITO3TOMY IpH pacyeTe IOKA34Te-
71 KOHCONIUAAUUY IPYHTA 1ie TpebyeTcsd NOOOMHUTENILHON UHbOopMa-
MK, AHATHU3 pe3ynasTatoB o0paboTku naHHbIX bosiee 20 naboparop-
HBIX UCITBITAHHHU 00pa3iiOB IJIMHHUCTHIX IPYHTOB U3 PEKOHCTPYUPYEMO-
ro yqacTka astoMoOunsHol gopory MKAJ—Kamupa rnnoxasan, y4ro,
Mo XpaHHeW Mepe, NPUMEHUTENBHO K pPACCMOTPEHHBIM TpYHTAM M
YCIOBUSIM ITPOBeNEHUA NAa0OpaTOPHBIX 3KCHEPUMEHTOB NOJAYy4YEHHAs

JABUCHUMOCTL BH1a
1 =1,28-032x K e x IN(P, +0,), (23)

TAE 7 — pacCuYuTbiBaeMoe 3HaYEHME MTOKA3aTe s KOHCOMUAALMH IPYHTA,
Kione — BEJMUYMHA MapaMeTpa X KoppesIUMOHHON Mozenu (1)
MPOLECCa KOHCOMUIALUM IPYHTa 0O6pasiia BHICOTON 2 cM T0J pac-
JYETHOH HAarpy3KoHu;

P, — pacdeTHoe 3HaYeHUE «OBITOBOH» HArPY3KU HA TOPU3IOHT MO
KOMNPECCUOHHON MOICIH;

23



G, — BEPTUKILHOE HOPMWTBHOE HANPIKEHHE B PACYETHOM TOYKE

OCHOBAHHUSI, PACIIONOXEHHOH Ha YPOBHE pacyerHoro ropHIoHTa
TGl OCEBOH JTUHUEH LOpOrtl, OT BEC3 HACKINH,
IO3BOJGIET B KaX/JIOM Clydae PacCcYMUTaTh NGKA3dleib KOECOMMARLKY
[PYHTa, KOTOPbLd COBIIQNACT € ONPEACNHCHHLIM 110 gopriyie (22).

MaKcUMANRHOES OTKIOHZHUC CONOCTABAAEMBIX 3H3YCHUR WHe
npeBeraeT $,26%, a KosQOULUMEHT Koppelun R, =0, 99 cerucre-
JABCTBYET O BHICOKOM YDOBHE HOCTUBCpHCCIL 3akucuhocty (23). Th-
KM o€ nasoM, pacyerHoe JHANCIHNE NOKA3aTS MhOHCOURIALRA MO -
KeT ObITH ONIPEACNEIIO € MCIOAL3OBAHUEM Kigues, Fyy O » KOTOPBIE B¢
13 ° SHAIOTCS B MPOLCICE YIUIOTHEHUAS I'PYHTY.

Mrorue uccnenorareny (4, 8, 11, 14, 16 u Op.] DoeanoNaramT,
NTO TIOKASSTENd KOHCOMHMEALMM 32aBHCUT OF YPOBHSI KOnCOMAUALNM
FPYHTY, T.C. UM3MEHSCTCH B NDOLECCEe XCHCOOMUAaIMU. Do oBocHoBL -
BETCH TEM, YTO CO BPSMEHeM YMCHBLIACTCS CTCIICHD ENMMHUA fd A8~
GopMaliIo TpYHRTA GIUIBTPALMOHHOIO (Pakiopa M YBWINUUBASTCA JOMS
nBpUpalleHyst Jeopmatui, BRIBBaHIIBIX GaxropoM o0beMHON MONIY-
decti {8, 14], uMewomuy fonice JUTUTCRBHBLE ¥apaKTep 110 CHaRHeI0
ASDOPMEIISMY, ONPENeHeMOIMK (DHIBTPAL HoHHbMM GakTopoM. Kaxk
IpapuiIe e opMalit NNOA3YYSCTH CO BPeMEHSM YOLIBRIOT H, HAUMIIasy
¢ HEXOPOpPOro MOMEHNTE BPCMCHH, CTEHOBITCH H3CTONBKO MAJIBIMM B
CpaBHC U ¢ HAKOIUICHIIBIMY HA NPSIRIAYIEN K 0TANAX, YTO YME MOMEHO
npeHeOpeys. OOBYHO UX VYUTHIBACT TYICM OMPAHUUeHYH BPpEMEHM /13-
NOPATOPHEIX KOMIIPECCHOHHBIX K KOHCOMMIAENUGHHBIN HCIIBITAHBH 00~
PA3iGl IPYHTA © HCIONB30BAHUEM PAVIMYHDLIY NPUeMOB.

Taxum obpaszomM, 3apvcuMOocTk Maciosa—JIBOHIA OTPANXKACT CO-
CTOSIHHE TPYHT: 00 Hayadna JaOOpaTopHBEIX HCHLITAHME, 4 518 ¢ro HaMe-
HEHHC § IPOLECce YILUIOTHCHHA, JTOT BbIBOR MOXET CHETh HEKOTOPHIE
BONPOCHI, BOSHUXAWIIAC DY CUSHKE YCIOBHR IPpUMEHHMOCTH dOp-
MVIIEL (27).

Brecte ¢ 1eM QopMYITRI (22) U (23) NOoKaskiBaroT, YTo MoKa3a-
T€Nb KOHCONUIALMY ABAsIeTCa GYHKIIMEH KOOPAUHAT PACYEeTHOH TOY-
KK - €C pacioioXeHUs 110 MYyOHHE B OTHOCUTEABHO OCH JNOPOrH.

B CcCOTBETCTBHY ¢ H3BECTHBIMH MONOXCHUSIMHU [6] B 3aBHCHMO-
CTH OT MECTd PacUYeTHOR TOUYKM UIMEHSICTCH 3HAYEHME CHAHOH U3 CO-
CTaBHBIX HacTeH (6,) oOilied Harpy3Ku Ha FOpH3CHT, OonpelesseMoil
BO3ACIICTBHEM BeCa HACHIIHY. BTC ODCTOATQIRCTBO OTPAXAETCH HA
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(GOPMUPOBAHKY BETUYUHE!L P ipu Ucniob30BaHMU dopMynb: (22) win
BEJIMNMHDBI PACYECTHON HAIPY3KHU [PH JIAOOPATOPHBIX KOHCONUIALIHOH -
HBIX HCIILITAHHAX 00PASUOB, T.6. Ha HX PEe3yJbTaTaX ¥ IOCTPOEHHLIX
KODPEASTIHMOHUBIX MOJENSX.
ar¥M 00pA3CM, LPOBSIACHHDIE HCCACROBAHNS © ONPEnCHeHHOH
CTCNEHH KOHKPETUINPYIOT YCIOBHSA HPUMEHEHA NIPU PaCHETax peaiph-
HBIX O0BCKT( B NoKasare/idl KOHCOMMIAUMHY B KaYeCTRE KOMIUIEKCHOH
APAKTEPUCTHKKN, VYRTHIBAIOUICH KOHCOALKIAIIHOHHBIC CBOMCTLE XOh-
IPETIIONO TpyHTa, YCOJAOBUS €70 NPUPORHOre sajeianus M pabhorel B
KOHCIPYKUHE, Q TAKXKE HCNOAB3CBAHYS DOPMYIIL (20 A Oanesis-
SEHUA PAcYCTHOTD HGYUCHMS /. DMECTE © TeM OCTOTCH CTEPRITLIMH
HEXKUTOPHE DONNOCH {(IIPEATIONAraeMad 33BHCHMOCTE /1 0T TOMLITHL
CHOA W OAD. ).

HPARTVIMECKOE MCRDRALIGBART
ROPF AR AOHBRNY MOAZAER AABOPATGPHIIX
KOMITPECCHOHHGLLET ¥ KOHCOAXAALTMOHHBLY,
VICOBITAMNWK OBPATSLIOB TPV A

Tl
[

T BazpaboTaddbllt METOH NPOIrHO3a OCAJKK THODCKHOA LAChid
M VIACTKAX PACTPOCTDAHEHUS «CNAbAIX» I'DYHTOB, OCHOBAHHEI H2
PeANHIALMUH MATEMATHYCCKMX KOPPeIIIUOHERK MOJIIEN, MOEHbIH-
KallHF M HOBOH TPAKTOBKE CYIUHHOCTH HEKOTOPEX PACHSTHMX COEACTT,
VIOYHEHII YCHOBUA NPUMEHCHMS NOKAZATENSR KOHCONHIAIMIM Do
H.1i. Macnosy, 1103BOAgET NOJVYATH PDE3VILTATH PACHE 'OB, ¥ DONb-
L2 CTENICHN COOTBETCTRYIOLIHE PEaJIbHbiM YCACOBHAM.

LUt poBepky paSoTocrnocobHOCTH NpeUIaraeMEId MEeTOHOB X
CNGICTR palpaboTay KOMIUIEKC pOIrpaMM, HCNOMBIGBAHUE KUTODRN
HO3BOIIET PEIUMTDL B aBTOMATH3HPOBAHHOM H ABTCHOMHOM DEXWMAY
CACAYIONIHE OCHOBHLIC 3aNaYU:

B8 IOCTPOEHUE KOpPEIALHOHHEBI Monenef npoueccos jaboparop-
HEX KOMIIPECCHOHHBLIX M KOHCOMHAAUKOHHBI:L HCIIETEZHUN of-
PA3IOB IPYHTA pacuYeTHBIX CNIOEB KCHCTPYKIlHH;

€3 onpeneneHue pacyerHoro 3HaueHug KoadouiiienTa bezonacHo-
CTH OCHOBAKMS HACHLITH, BHIYUCIAEMOTO € UCTIOIB30BAHUEM M-

tona COXIOPHHH;
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@ ornpenencHue BEIUUHMHD KOHEYHOH OCaHKM KOHCTPYKLMH R
MPOU3BONBHOI PacYeTHOH TOYKe, PACMONOXEHHOH Ha JIOboM
y4acTKE [MOBEPXHOCTH HACBHIIH,

@ pacuer BpeMmeHH 3aBeplucHHUs TpebyeMOro ypoBHSl KOHCONKIA-
UMY KOHCTPYKUHH B pacyeTHOM TOYKE.

C UcrioNb30BaHUEM NMPOrpaMMHOI0O KOMILIEKca ObUIH paccMoT-
peHBbl pAVTHYHBIE BAPHAHTH] C LEJIbIO:
O onpenendtb padoTocnocobHOCTD NpeiaraeMoix pa3padboToK;
(J conocTaBUTH MOJYyYaeMbI€ PE3yabTaThl PACYELTOB ¢ aHAIOIHYHbi~
MU NJAHHBIMHU, [10JIYyYeHHBIMHU HA OCHOBE TPAOIULMOHHKIX PACYELT-
HbIX CXEM;
3 BBIABUTH 32aKOHOMEPHOCTH M3MEHEHMS PACUYCTHbIX TOKA3aTEICH
B 3aBMCHMOCTH OT PATUYHBIX OOCTOATE/LCTB, B TOM YUCIE U ME-
CTa PACHICIOXKECHUS PACYETHON TOUKY Ha MOBEPXHOCTHU 3eMIIHO-
IO TMOJIOTHA;
(3 COIOCTABUTH PE3YJIBTATHL PAcYETOB M HATYPHBIX HAOMIOJCHHUH.
B xadecTBe XOHTpPOJBHOHM OBUIA PACCMOTPEHA KOHCLIPYKIINU
3eMJBIHOTO TIOJIOTHA IIPHM YCJIOBUMM COBMNAZEHMUSI PACHETHOIO YPOBHA
[PYHTOBBIX BO/ C IOBEPXHOCTBIO OCHOBaHHUY (pHC. 0).

sy p———— —— e T e

oM C=2.17 1/™ 2 1 =7 rpas.
"""""" f5m | C=25wm2 ' ©®=8rpag | Y=09tmd |
12 m l29M B ﬁ12M B
‘4 14 — 'DTQ . 3

Puc. 6. Cxema Hacwifiu Ha c/aboM C/I0UCmOM OCHO8aHuu: eapuaHm | —
Keey=0,56, §=49,92 cM, T=45,96 Mmec, sapuanm If — coomeemcmserHo 0,56,
26,21 cmM, 3 40 mec

[MonmyyeHHble JaHHBIE (CM. pHUC. 6) CBUIETENBCTHYIOT O TOM,
YTO YPOBEHB CTAOUJIBHOCTH OCHOBAHUA HACHINY SIBHO HEAOCTATOYHA.

3Hayenue koagpuureHTa 6e30nacHOCTH Kg,,=0,56 He OTPULAET BO3-
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MOXHOCTH BbIAABIWBAHUS OO ACHMCTBUEM Beca HAChINIY IPYHTOBOH
MAacCChl U3 «CabbIX» C1oeB ocHOBaHMsl. Orcrona neppooyepeaHas 3a-
Ja4da — YBCJHWYUTH 3HAYEeHUE KOdIPpPUILUEHTA 6€30MMACHOCTH OCHOBA-
HUs 110 KpanHen Mepe 1o Kg.,=1.

PacyeTHble 3HaYeHUS KOHEYHOH OCAOKU KOHCTPYKUUU B TOUYKE
Ha OCH I1OpPOTH, MOJIYYEHHBIE UCXONS U3 TPAJULIMOHHOrO (BapraHT 1)
W UPEUIAracMoro (B2prUaHT 2) METOAWYECKHX NTpeaCTaBACHUN, CBUIE-
TCJIbCTBYIOT O CACAYIOLUEM: DI3YIBTATHI PACYETOB 3aBHCAT OT MOJAHOThL
VyeTa yCIOBHY 3aIeraHus «CIa0bIX» IPYHTOB H COOTBETCTBUS UM pPely-
JIBTATOB N1a00OPaTOPHBIX UCTIBITAHKWMK. g paccuy viBaeMoro obnhexra
CONOCTABUTENbHBIE PACYETHBIC BEMMUYMHBI KOHPYHON OCAaZKHU KOHCT-
PVKLIMY PA3NIMYAIOTCA TTOMTH B 2 pa3a. [lpu 2TOM 3HaYyeHMe OCANKHU,
NOJIYYEHHOE ¢ UCIHIONB30BAHUEM NPEIIAraeMbiX (IPCUCTARICHHT  Me-
NBLIE PACCUHTAHHOIO TPAAUUHMOHHBIMY MCTOIHUKAMHU.

AHAIOrHYHAaA cUTyalMsi HAGIIoaaeTcs pyu OIpelejieHU PACYET-
FIOro 3HaYeHusi BpeMeHu 7 3apeplueHust 90% ocaiku KOHCTPYKUMK

Pa3paboTaHHbIA HOBBIM NOAXOA K ONpelie/ie HUIO MOIYIS OCANIKY
IPYHTA PacyEeTHOrO CJIOsi KOHCTPYKUYH MOCTPOEeH Ha HCITONL30OBAHUY
PACHETHOr0 3HAYCHMS £, OBITOBOM HAPY2KH, COOTBETCTBYIOHIETO pea-
NBHBIM YCAOBUSM 3AICIaHUs PYHTA HA YPOBHE PACUYETHOIC MOPHU3OH-
Ta. PacyeTHas cxeMa Ui ero olpelesieHus pa3paboTraHa Ha CCHCBA-
HHM peaU3aludyd MAaTeMaTHHECKHUX KOPPEIAUKOHHBIX MOICIEH I1po-
LICCCOB KOMIIPECCHOHHOro AcMopMHPOBAHUS 00pa3lioB rpyHTa pac-
YETHOIO CJIOS. KaK NpaBwic, TPaIMUMOHHBIM AHAJIOIOM ObITOBOH Ha-
ITPY3KH Ha pacHeTHbIA FTOPU3O0OHT SBIASETCS rpaBUTaLMOHHOE BO3IEHCT-
BHE Ha Hero BhilleJeXaUUX TOMI OCHOBAHUSL.

B T1abi.2 npuBeneHbl pe3ynbTaThl COMOCTABUTELHBIX PACUECTOB
BAPUAHTOR Ha OJHOM U3 PEKOHCTPYHPYEMBIX YYACTKOB aBTCMOOMIb-
HOoi nopord MKAJL—Kamupa, BBIITOMHEHHbBIX HCXOAS H3 TPaAWLIM-
OHHOIO Y NpeJIaracMoro MoJIXodoB K pacueTy «ObITOBOK» Harpys3KH.

¥13 Tabi.2 BHOHO, YTO PACXOXACHUS 3HAUCHUN BEIUYUHBI KO-
HEYHOH ocanky S KOHCTPYKUMU He nipeBbliaT 5%, a BpeMeHHu 7 3a-
BEPWEHKWA MHTEHCHBHOH (90%) 4acTH KOHcONMIAUMM (OCADKH) —
meHee 10%.

TpanuuuoHHoe Meroauyeckoe obecrneycHue pelIeHUst 3alayu
IPOrHo3a OCaJKHY HACKINIY HA cJ1aboM OCHOBAHMU OPHEHTHPOBAHO, B
[IEPBYIO O4YECPEUb, Ha PACCMOTPEHHUE PACYCTHLIX TOYEK ITO/T OChIO JODO-
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rii. BMecTe ¢ TeM MOXKHO OXKWAATh, 4YTO ocaluKa MOBCPXHOCTH HAChITIH
- ENUTSTHOTG TTOJIOTHA aBTOMODHIBHOM NOPOrH € OCHOBAHUEM H3 «Cna-
ladtnuya 2

OCTARIITEJIBHBIX PACY CTOB OCHIKH KOHCTPYKUNY

Pe3yapTaThl COfl
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DBLYY TRYHTOS DVEST DARMMYATECH VAK TI0 BEIMYMHE, Taxn ¥ 110 BpeMe-
HU 3EECRIUSHMT IBAANBOT0 VPORHS KORCOMMIAUNY B TOYKEE, pacro-
HONCHHEBIX HE DAIMYHOM PACCTUNHI OT OCH ROPOTU, XS 1IPH De-
MY 3304494 B OHHOMERHGH necTanonke. 1Ipuyasoil 1208 Hepan-
HOMEPHOCTH OCAAKY HOLePHOCTH HACKINY B NOIEPeYHOM J{anpagie-
TRH MOXET ABNSTHCA HePeMEHad BEMHIHNUA BOIESYCTRYEA HA DACULT-
Hetll TOPU3OHT OCHOBAHMS DACHPCALHCHHOR Ha OTPAHKYSHHOM YYaCT-
¥ RHEIIHCH HArpy3Kl — Beca IPYH»E HACKINY.
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He Hapyiag MeToIu4eckoro njaaHa, MOXHo pacCMOTDETh BapH -
AHT OAHOCHCHHON Hacunu (pUc. 7), NonepeyHbli paspes KOTOPOoH
npeldcTapied HepapHoOoUHe TpaleUeH, 7.  3aJICKCHUE NPpaBoro U
JIEBOID OTKOCOB Pa3iik4HO.
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Fue. 7 Crema pacueina OCadKY HACLITE & PAIKLIX M 1KE

8 1ali.3 [IpUBCICHE! PS3VILIATE] DACUCTOS DRARYMHLL KOHCH-
HOM GCAIITH RAchI¥ U BPEMCHH 3QBEPUICLMA RHTOHCWBHOE {($0%)
HAcH £¢ XoHCconuaaail {CCaAK; B DA3HbBIY TOYKdA [IOBEUXUHOCTH Ha
O4HOM M3 PEeKOHCIPYHPVEMBLY VHACTKOD a40TOMOBHNpHOK HCPOrH
MEAI—Kaupa.

¥iz tabi. 3 pupHo, wro paubonplias BEAHYHHE S5 Suagry 1a-
ORIOZACTCH B TOUKE MO OChIG 20porH (X,=0, 5}, HAUMCHBNGA ~ B TOY-
KAX Ha OpOBKAX OTKOC3. [ipH 3TOM OHA 3aBHCHMT ¥ OT 3WICKREHUS OTKO-
COB: MUHWMANBHOC 3HAYeHUE S COoIBLICIBYeT DROBKE O1KCed ¢ MEHbL-
LIFIM SATokeldeM (JieswHd Ha puc.’) (A,.=0;

{C ApYIoi CTOPGiikl, pACUYETHOE BpeMs 7 3aBeplieHusS UH TeHCUB-
HOH YacT¥ KOHCCAWEGUHK KOHCTDYKUMY B TOYKAX, pACHONOKEHHBIX
Ha HOKOTODOM PRCCTSSHUY OT OCEBOY JIMHKMY Bopory, GOJIBIES, YEM B
TOYKE Ha OCH. 1IpK 310M MaKCHMAILHOE ZHANCHHE 1 COOTBSTCIBYET
TOYKE, PACHONOXEHHOU 1tul OpoBKaMu GoNee KIVYTOro OTKoca.

TaxuMm o0pasoM, rpalMUHOHHOE pelIeHUE 3aJayH, Ku.[a pac-
YETHDIC 3HAYCHUST S K i ONpeac/siioTes VI OXHOA K TOUW XKe pacyer-
HOM TOYKH HA OCH 2BTOMOOMILHOM ROPOrH, HE BO BCEX Ciyyasux obec-
neYuBaetT NoJdyyeHMe noiHoH mHpOpMALUM Uia npuHatus donece

OOOCHOBIHHBIX NNAKTHYECKUX peiieHui. C yyeToM paHHBIX Tabn. 3,
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Laiky S KOHCTPYKIUH uenecoofipagﬂo, Kax
BCTHHUHY KOHEYHOH O ﬁpHMeHHTeHbHO K pacye€THOH TOYKe,

OLlEHUPATD
3TO U MPUHATO, Tabauuya 3

. HaCUCTa KOHCOTUIALIHOHHBIX TTOKA3ATEIEH HACHITTH
€3ynbTatThl Kax ee MTOBEPXHOCTU
B pa3HbIX TO4X ] PA <

S S 1 ===
X, S.CM T,4 Xy | S,PMt | Ty M:
0 2,51 176,0 | 0,6 3,55 169,4
T ! — S ;
0,1 3,14 71,1} 07 3,50 | 169,9 |
- [ e 1 S _
0,2 3'38, 169,5 ] 0.8 3 41 1712
| 169,2 I —  —
0,3 3,40 - —— E 0,9 3,21 1712
4 014 3:54 169,1 t_ - ﬁ‘ I - — i
| &g w10 2,69 174,7
| 05 3,56 | 169,2 SR S S

[lpumenanue. 3nanenue X, onpedessiemcs OmMuoOuwieHueM paccmoanus packen-
HOH MOYKU Om OpOBKU 1€6020 OMKOCA HACHKNU K Wupue npoeixceli wacmit 0o-

poeu (cM. puc. 7).

PACITOMOXEHHON HA OCEBOH JIMHUY APOTH, A BpeMs | 3aBepUICHUS
TPEOYEMOTO YPOBHA KOHCONMAALMY {OCANKH) KOHCTPYKILIUYU B 1LIETIOM
OTIPENEIISITh KAK MAKCUMAaIbHOE 3HAYEeHME 3TOro NapaMeTpa B TOYKax
Ha OPOBKAaX OTKOCA.

Pesyiasrars! pacdyeToB, nNpencTaBieHHbIe B TA0N.3, MOMYYEHD! 110
NAHHBIM JIA0OPATOPHBIX KOHCOMUAALMOHHLIX UCIBITAHHN 06pa3siioB
FPYHTA PACHETHOTO CIIOS OCHOBAHUS NOJ HATPY3KOU U1 TOUKHM HA OCH
JOPOTH. YdeT U3MEHEHHMS BEIUYUHBI TAKON HAIPY3KH B 3aBUCHMOCTH
OT YAQUIEHHOCTH pacyYeTHOU TOYKH OT OCH TOJIBEKO YCHJIUT OTMedeHHbIe
TCHIEHUMH.

ObocHOBaHHOCTE METOAUYECKOTO obecneyeHust ¥ paboTocno-
cOOHOCTE pacyeTHLIX CPEOCTB PCLUEHUSA TOM WIHM HHOH 3andyd B KO-
HEYHOM CYeTe MOTYT CYHTAThCs IMOATBEPXAECHHBIMH, €CIIM MoJyyae-
Mble Ha UX OCHOBE pacyeTHbIE 3HAYE€HHS NToKa3arenei, xapakTepHu3yio-
KX HCCeyEMBId [TpoUece, B JOCTATOUHOM CTENEHU KOPPECHIOHIK-
DYIOT C KX PEATBHBIMHY BEJIUYUHAMMU.
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C UCIOJIb30BAHUEM TpeaIaracMbiX pa3paboToK U peaIU3YIoLIE-
ro X NporpaMMHOro KoMruiexkca 6puia npousseeHa OHeHKa OCaJIKu
OCHOBAHMA MOJ BPEMEHHBIMUY TEXHOJOTUYECKUMHU OIIOpAMU IMPOEK-
TUPYEMOM BcTakalbl yepes3 p. Oxa Ha pEKOHCTPYHPYEMOM YYaCTKe
apTomMobuabHol noporn MKAJ—Kamnpa. [lenb pacyetos — 00o-
CHORAHUEC MEPOIIPUATHM 10 YCKOPEHM IO OCAKU OCHOBAHUS B MEeCTax
HPCHNIOIAaraeMore CTpOUTENbCTBE BPCMEHHBIX OIOP, OlpedeieHue
BCAMYHHDBI U BPCMEHU JEHCTBUS BREMCHIIOH TIPKUIPYSKY OPYMEHUTE -
ALHGC K KOHKDETHRIM VCIOBUSIM. BbLIM pazpadOTaHB]l pACUHSTHBIE CXHE-
bl {(pUC. %), TIC KOTODLIM B A2JIbHERIHCM OCVILCCTBANACH PacUeT

1 2 M
. g
| - J _{' I 8 man i T 2
i | l lf’i-Q,z: r/i
ST T B T LT TN
; = JH7 < ia
— *i T %‘EHET“ o \"
7,0 w 4 V=17 /e - 1,0m L09m i
| T I
15w 14518 - 0,8 wm 11m Vo
N - - Y 3 N
1,3 M Vs =164 T 2,0 m 10 VP
— o e d _ ¥
1

'y
o
Fuc 8. Facyemubie cxemMb! 0551 KOHMPObHLIX movek 1, 2 u 2

KOHCIPYKIUM (Meporpudaryit). IlpM 31oM npeanonaraiocs, 4to Asa
BEPXHHUX €104 KOHCTRPYKUHUY YCIOBHO OTHOCATCSH K HACHIIW Y MOJe-
NUPYIOT BREUIHICKO HArpy3kKy Ha ocHOBAHME. BepxHuM ciioif ocHoBa-
Hus (o 111) — BacoLlTHON IPYHT, HedPOPMALIMOHHbBIE CBOKCTRA KO-
FOPOro MOXHO HE VUUTLIBATGE. HUXHHE CJI0U OCHOBAHUA — pacyeT-
Hble, OOPa3iIbl U3 KOTOPKIX OBUIM HUCIILITAHB! HA KOMIIPECCHIO ¥ KOH-
CONMAAUMIO WIS KAKIAOH KOHTPONLHON TOYKMU.

Ilo pesynbratam pacyeToB B Tpex KOHTPOJBLHBIX TOUKAX (CM.
pHUC. 8) ObUIY OpPraHM30BaHbl HATypHbIE HabMOgeHUS (Tabn. 4)

BenuunHa ocanky KOHCTPYKLMU 110 OBYM [€PBBIM KOHTPOJIb-
HbIM TOYKAM (CM. Tabi. 4) pasnuyaroTcs B pejenax HaTypHBIX 3Ha-
YEHUH, KOTOopbie PUKCUPOBAIUCH CTAHAAPTHOM peiikoit. [lo Tperbeit
KOHTPOJIPHOU TOYKE YPOBEHL PA3IMYMsl COMOCTAB/ISAEMbIX 3HAUCHUH
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cocTannsger okoinc 43%, 4yro oOBACHAETCH, NO-BUIMMOMY, HEKOTO-
PHIM HECOOTBETCTBUEM TOJLIHMHBI CIOEB OCHOBAHUA, NTPUHATHIX B pac-
YETHOM cXeMe, HX PEANbHBIM YTOYHEHHBIM 3HAUCHUSAM.

Tabnuua 4
CorocTaRUTEIbHbBIE PE3YALTATDI PACYETOB ¥ HATYPHBIX HADNIOAECHYH

f = = ' T e T )
KOHTDO- 7—;‘ | S«; ‘ | !
nbHaA | }-:-—,H |, MM T, 4 S, MM |

I{‘L TO4KA < S0 |

1 1 - - 120,27 13,7 |

' i 48 | 14 88,70 13,2

SO, | S et e e — - S— S IR
i r 74 12 284.88 ! 16,2 i
100 18 211,69 16,3 '
e — | - | R — I —- ~
3 24 10 18087 |  16.9
L 66 12 113,74 17,7 |

Hamypubie Hab1no0eHusn

[ipumeyanue. Haod wyepmoii — npu pacieme P, o 8eCo8OMy RPUHLUNY, nod 4ep-
MOU — HO KOMNPeCcCUOH..0l Modeau

PacuyeTHbIC 3HAUYCHUsSI BpeMeHU 7 3aBepiieHUsT WHTEHCHUBHOK
(90%) yacTH ocanKy KOHCTPYKIIUH B IPUHUMIIE KOPPECTIOHIUPYIOT C
COOTBETCTBYIOLLMMHY 3HAYEHUAMU 715 BpemMeHu NpoBencHUs nociel-
HMX HATYPHBIX 3aMEpPOB, 1ocae KOTOPLIX IpUpallieHUe AehopMaliyii
CTaNH HacCTOJhKO HE3HAUUTEIBbHBIMU, YTO UX TPYAHO OBIIO 3a(DUKCU-
pPOBATh IPUMEHEHHBIMY CpeJICTBAMU.

B 1enon, MOXHO OTMETHUTD, UTO NPEUTIOXKEHHDBIE METOAUYECKHE
M PACYETHBIC CPEACTBA PCUIEHUS 3a4a4H IIPOTHO3a BETUYUHBI U IHHA-
MUKY TIPOXOXICHUA BO BPEMEHU OC3'IKM HACKITH Ha 1ehOpMUPYEMOM
OCHOBAHMY NO3BOJSIOT MMOJYUKTE PE3VJIBTATH! PACYETOR. YPOBEHD CO-
OTBETCTBUS KOTCOPBIX PEAIbHBIM VCIOBMSAM CYILECTBEIIHO BBIIIE, YeM
NIONYYAEMbIX MCXOIS U3 TPALUIMOHHBIX NpEACTaBAeHUl. BMecTe ¢
TEM PacCYHTAHHOE BpeMs 3aBeplISHUS 3aJaHHOTO YPOBHS! OCAJIKU
COHCTPYKUHHU MOXET OBITh HECKOIBKO 3aBBILICHHBIM (OpUSHTUPOBOY -
HO B 1,5pa3a) oTHOCHUTENLHO NAHHBIX HATYPHBIX HaOmoneuuii. Taxkym
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00pa3oM, BO3MOXHO JalbHelHllee COBepllIeHCTBOBAHUE METOIUYECKO-
ro o0eCnCYEHUS U PACYETHBIX CXEM DELUEHHS KOMIUIEKCHOM 33Ja4M.

OTPAXKEHHUE XAPAKTEPHCTUK AABCPATOPHBIX
MPOLIECCOB B 3HAYEHMSIX NMAPAMETPOB
KOPPEAALIMOHHBIX MOAEAEH

i A9 CIIONB30BAHME MATEMATHYECKHA KOPPEJISLIMOHHbIX MOLEHEH BUIA
w5 {11 TIPOIECCUB KOMIIPECCHOHHBIX K KOHCOJMMAAUMORHLIX HCIIbi-
Taril¥ OLOASUOB TPYHTA PACYETHOTIO CJION KOHCTPYKIIMY Lipeaioiaraci
[HEODXOAKMOCTh (DODMMIBHOTO OIIpEeIChs YHCIChHDoA JHAYCHUN
apaMe™poOB d, &, ¢, K, XAPaKTEPU3YIOILHX U3yYaeMmbid (1poilece.
YKA3GHHBIC BEAUYUHDBL B KaXXOOM KOHKDETHOW Clydae yCTadaBiusa-
IGICS 110 Pe3yiabTrarTaM JabOPATOPHBIX +KCHCPUMEHTOB, O3TOMY Clie-
NyeT u.KMAaTh, YT0 OHYU OYOVYT 3dBHCETh KdK 01 CBOMC:Y HCHbTRIBAL-
MOIO I'DYHTA B CCTECTBEHHOM 3AJICTaHMH, rai U OT yCiaosHi jgabopd-
TOPHBIX UCHBITAHHH.

TLIst BRISBIEHUS TAKUX OXXMAAeMbIX 3aBUCHMMOCTEHM 3HAYCHUR
(GOPMANBHAIX IIAPAMETPOB KOPPESIALUMOHHbBIX MOALNCH OT HEKOTONAIX
KOJIMYECTBEHHEIX XApaKIepUCTUK [IPOLECCOB ACHOPMUPOBAHUI C6-
DAILOB I'DYHIA HHeiecoobpasHo PACCMATPUBATL HE BCAMYWHBL OTHOCK -
TCJILHBIX (IPHBCHCHHF 1Y K 0Opa3Ly eIHIIMYHOM BBICOTHI) JchopMalnii
obpazuon (1}, a XX HAaTYPWIbHLIC 3HAYEHUsI. D TAKOM Cly$ac Koppe-

JSUMOHHAA 3aBMCUMOCTE (1) Oyaer MMETh CIIeAYIOUIKI BHA:

v A
a -+ e*ex[:{—(x +¢)" ]’ (24)

¢ A — BBICGra UCIbIThIBacMoro obpasua;
X — MEPEMCHHAA BCIUMYMHA HE3ABUCHMMOM NMEPESMEHHON — 3Haye-
HUU BPEMCHHU ! NPpYU KOHCOJMHMIALMOHHBIX HCNBITAHHAX WIH Ha-
[PY3KH OPH KOMIIPECCUOHHBIX;
Y— cooTBeTCTBYIOUIHE abCOMIOTHBIE 3HAUEHHWS BEJIMMITHBL AEQOP-
MalHuu obpasua;
a, 6, ¢, K — (QOpPMAJbHbIC 3HAYCHHUA NMAPAMETPOB KOPPEIALIHOH -
HO# MOJICIH, OnpeieisieMble HEMOCPEACTBEHHO NO PEIyAbTaTaM
71abopaTOpHBIX 3KCNEPUMEHTOB C YYETOM NYTH DWILTPALIHH OT-
XUMaeMoK U3 00paslia BOJAK.
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{lonyueHHAsy XOppeasUMOHHAS 3aBUCUMOCTh OINUHAKOBO YC-
NellHo MOXET OBbITh HCITONB30BAHA B KAYeCTRE OCHOBBI HPH ITOCTPOL-
HUW ¥ KOHCONHUIAIMOHHBIX, ¥ KOMIPECCUOHHBIX Meneneil nabopa-
TOPHBIX UCITBITAHUH 00DA3LIOB IPYHTA PACYETHOIO L0, TIO3ITOMY b
paMKax peuraeMol 3afaur XaxXNy U3 HUX UEAecOonhPAsHO paccMaT-

DU BATH ABTOHOMHO.
[Tpu HOCTPOSHUH MATEMATUYECKIHX KOPPETTIMOHHBIX KGHCO H-

ARMEOHHRX MoJerel suna (1) WM (24) 3a HEe3aBUCUMYIO NepeMeH-
HYIO X IDUHUMAOTCH NepeMCcHIibie 3HAYCHMS BpEMEHY f MPOBCACHYA
1abopaTopilbix UCIIBITAHUN 00pa3ia,  3HaUCHUAM Y COCTBETCTBYIOT
peAuuu B! S ocagxy obpazua.
Cornacno qopMyne (2) pacuerHad abCOoMIOTHAY BEJIUUNHA KO-
HCUHOHR vcaiky oDpasia MoxeT Obilb opeaeiieda U3 oTHoHIeH!S
S, =na, (251
CTKYIAR
a="4/5,, {20}
FEE 4 — BBICOTA MCHORTBHIBAEMOro odpasiid, cM;
S, — pacueTHast pelIMYKHA KOHCOMKIALUGHIION ocagxu odbparua
G0A pacvdeTHOW Harpyskon £, cu.
T10CXOMBKY 3HAUCHKE §) B KAXKIOM Ciiyvae GOpMHUPYETCS ¢ yye-
TOM KOHCOJNHUIALMOGHHLIX CBOMCTB I'DYHTa 00pdA31ia, ere COCTOZHUS,
YCHOBUY [TPOBEHEHNU S JIADOPATOPHLIX 3KCIEPUMEHTOR., HALUSAIMKY OT-
DACKEHUE B PE3YILTATAX BAOOPATOPHLIX UCHILITAHUH, 3T Xe XapaKTe-
DHCTHKY B HHTEIPAIBHOM TUIAHC VYUTHIBAIOTCS B 3HAUEHU M HE TOJIRKO
apaMeTpa @ KOpPpeASUHOHHON MOIEIH, O M BCEX OCTANBHBIX.
MHOIGUHUCIEHHBIE KOPPISILHOHHBIE MOAEIU MpoLieccoB nalo-
PATOPIHBIX KOHCOMUAAUHOHHBIX UCITBITaHMK 00pa3lion CBUALTENHCTRY -
0T O TOM, UYTO B 3TOM ClIvHac 3HaYeHuE lapaMerpa ¢, Kax IpaBriio,
JIubC paBHO HyM0, Jubo OJMU3KO K HEMY, T. €. OHO HECOU3IMEPHMO
MaJIC (10 CPAaBHEHUID ¢ TEKYIUUM 3HAYCHUEM BPEMEHH KOHCOIMIALKIL
MCITBITHIBACMOTO 00pasua. Takum obpasoM, B o0lIeM ciydae npouec-
Cbl KOHCONKAAUMM OODPa3LOR TPVHTA MOryl ORITh 0e3 Kakux-aubo
OILYTUMBIX TIOTCPH OTTUCAHBI KOPPENASIIMOHHON MOAENRIO Biaa (1) unu
(24) tpu QUKCHPOBAHHOM 3HAUeHUY: ¢=0,
C yueroM ¢dopmyn (3} u (24) wHavyanbHas (VCIOBHO MIHOBEH-

Hasl) ocaliki 0dpasua 1Py €ro HArpyKEeHUH pacueTHol HarpysKoi Mo-
XET OBITh ONIpeLe/ieHa U3 COOTHOMIECHIS
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S =h/(a+exe™ ), (27)

OTKyZda ¢ yyeroM (26) g onpeneIeHUst CMbICJIOBOIO COOEpKaHHU Na-

paMeTpa ¢ KOppeasiiMOHHON KOHCONIMAAUUOHHOK MoIenu MoxeT O6ITh
HCII0/ib30BAHA (hopMyia

Sy —0,) o« (23)
6 = ——e " .
SHS Ty
C VH9eTOM AIOXEHHO. 0 BhILIE NpU o= nonyyaem
.~ h(S, —-§,) (29)
SeES,

Y3 BeipaXeHust (29) cienyer, 4Te napaJderp 6 dBiasiercs QyHkK-
LXEeW BHRICOTHL MCMBITHIBAEMOT0 00Pa3lad ¥ PACYCTHRIX 3HAYEHUH €ro
KOHEYHOU # HaAYUILHOMW OCAOKMU.

B cootBercTBUM ¢ dopMysion (23) pacye o€ 3HAYCHUE rIapd-
METDA K TPYHTA PACIETHOIO IO KOHCTPYKIUK SBASETCSI B ofpelie-
JEHHOM CMBICHE aHANOIOM DOKAZATER KOHCONUIAUVY rpyHTa #. Lla-
PAMETP K XapakiCpH3IVET KOHCOMHU] aUHORLHRBIC CBOWCT 34 UCIILITnIBAC-
MOIO IPYTITA, €U0 COCTOsAHME. VCJIOBMS YIDOBEHCHMS JiabopaTOpHbIX
KOHCOJMAAUHOHHBIX HCIBITAHIIN U VCIOBKY ECTECTRCIIHOTO 3aJIeraH iy
rpvHTa. Criocob ero ofipeliesieHUs fIpe AOIardeT IOCTOSHCIBO 210r0
FapaMerpa B TeYCHUE HabopaTopHCero Ipoecca.

QOpMATHHO BEMHYWHY KB 36BUCHMOCTH OT 3HAYEHUM XapaKic-

PUCTHUK J1a00PATOPHONC NIpoUecca MOXHO YCTaHOBUTE O JIOCTATOUHO
JTOXHOMY COOTHOLUECHHUIO!

S —~S)S, =858 ] (30
x =~ In| In (e =50 "’ L/ ing, “)
a S i “‘SH ]
L€ I — Texylice 3HaYCHYe BpeMeHU npouecca KOHCOMHIaumuy obpas-

Ha, MMH;
S — COOTBETCTBYIOLIAS HAHHOMY MOMEHTY BPCMOHU abCoOIOTHES
BCJIMYMHA ocanxku obpas3uda, S=5(1), cM.
W3 dopmynsl (30) craeiveT, YTo pacyeTHasi BEIMUYHHA KOHCOIH -
HaUHOHI{Oro IapaMeTpa kK onpeleisieT ycjoBusa QOpMHUPOBAHUSA IIPO-
MEXYTOYHBIX 3HAYCHHUH ocanku obpasua B 3aBHCHMOCTH OT BpCMEHY

IKCIIEPHMEHTA, YBSI3b{Basi €r0 C TAKMMHU XapaKTEPUCTUKAMMU Npolecca
KOHCOMMAALUMHK 20pasna, kak S, S, A

37



Taknum obOpasoM, ¢opManbHble NapaMeTpr  KoppeasiliMOHHOM
Moaenu FuAa (24 TMpolecca KOHCONMUAaluu obpasia rpyHTa pacyer-
HOTO €104 KOHCTPYKIIMY MOXHO OMNPENETUTh UCXOAS M3 HEKOTOPHIX
XapaKTEepUCTUl Mpouec a, YrCcIeHHbIE 3HAYCHUST KOTOPBIX PACTUYUTHI-
BAIOTCH B COOTBCTCTE I¥ C KOHCOMUHALMOHHBIMM CBOHCTBAMU UCTIBI-
THIBAEMOTO TPYHTE, YCHOBUAMY NPOBEACHUS KO ICONNAAUUOHHEIX UC-
ITbITAHHUH €70 00pa3LoB

ilomnmo atoro, popMyibl (26), (28), (30) nokaspizareTr, 4To 4
(GOPMUPOBAHUE DACUETHLIX 3HAUCHHI NApaMeTPoB d, & II K Koppesi-
HUOVHEBK KOHCOTUIRITMOHHEBIX MOJCHEH ONDENLCTIHOE WIKSHIE OKa-
3RIBAET ¥ BBICOTA UCIIRITHIBASMOrO 00pasua

T4 MaTeMatHYecKail obpaboTKH PE3YNBTATOR KOMARECCHONHERIX
HCNRITAHUA oOPpazloB MOLYT BG5ITh UCIIONL30ORBAHL! XOPDLASIIMOHHRIE
MoResin (13 iy (24), fIT0 ¥ IpY TOCTPOEHLWH MOREER HDOHECCOBR
KOHOCUAADAMORHLIXx pensuiTagui (ca. 1albrn. 1) Omnaxko s ovom cy-
A ABHCIIMOCTI, CBs3LIBAKLIYE PICUSTIRIC THAYCHUS GODMAILERIX
RApaMETPOB KOPPENSiLUMOHHBIX MOAETEH W KOJMMECTBEHHEBIE OIICHKY
XapaxiepucTUK JIA00PATOPHBIX {IPONECCOR KOMIIPECCUOHHBIX UCITHITA~
HUH OUDAZLCE TPYNTA, UMEKT CBOU OLTHYHieALHBIE OCOBCHHOUTH.
Tak KOMIDECCHOHHBIE MOAETIU CTPOSTSS ¢ UCNONL2ORIHUECM B Kaye-
CTBC LE3ALMLAMOH (IEDEMEHHOM ZHIUCHMTT £ CAUMAIOUWEH HAIPYIKY,
NEMEHMIOWIEACs B redyeHMEe 3KCIICPUMEHTE, a4 B KAYECTBE 33BUCHMOM
epeMeHHOM — MOIV™S OCIAKHU.

Tio ananoruu ¢ GoprMynoy (26) 3HaueHMe IapaMeTpa a Koppe-
JISUKORIOH KOMITPECCUOHHONH MOHEHHU MOXET ObITb ONPENESCHO U3
COO ! r{OIICHMS

ﬂ‘r:k/S:s (31)

rae S — KOHeYyHast BeJIMUNHA abCOIOTHON KOMITPECCHOHHOI OCaIKK
oOpa3iia ¢ y4YeToM NE3YIbTAaTOB LO3AEHCTBUS IOCHEIHER CTYIEH)]
HAarpy¥eHU4.
KpoMe TOro, KOMITPECCHOHHBIC MOJEIH XapakTepUsyloTes (CM.
Tabn. 1) 4eThipbMs NapaMeTpaMy, KOTCpbIE TaK B3aHMOCBA3aHbL, YTO He-
BO3MOXHO BBIJEJIUTH KAKOU-TO U3 HUX (32 UCKITIOYCHUEM I1apaMeTpa a).
[Ipy nOCTpOEHHU KOMITPECCUOHHBIX MOJIEe#h 3HayedUs ¢, Kak
NOKA3aM PE3YAbTAThl MHOIOYKUCHEF HbIX PaCYETOB, B 3aBUCHMOCTH OT
BIJ(@ UCTIBIThIBAEMOTO I'PYHTA COpPa3MEpPHBI ¢ TEKYLLUUMH BETUYUHAMHU
COKUMAIOLEeH HArpy3ku (cM. Ttaodm. 1).
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B pesyinbrate MaTemMaTHyecKoi ob6paboTKH faHHBIX 1abopaTop-
HBIX KOMIIPECCUOHHBIX MCIBITAaHUH OOpa3LOB IpyHTa pacyYETHOrO
CJIOST KOHCTPYKIIHMHU MO 3uBUCUMOCTHU (24) OBUIM OTMEUYEHBI ODCTOSTE-
JIBCTBA, HE YUTCHHBLIC NPHU TPAXHIIUMOHHOM pEILVSHUH O0ILEH 3aKayH.
B nepByio oyepenb 310 OTHOCHTCS K MECTY PACHOIOKEHUH TOUKH Tie-
peruba rpadika, oTpaxaruero npoLece KOMIIpeCcCHOHHore sedop-
Mupopausa obpasus. Hanuyue taxoi Touxky nojareepxiacicsa B Go-
ALIHAHCTRE DACCMCTIPEHHBIX CIYHAEB MTOCTPICHHA KOPDMIIAMRGKEIIBIX
MOgced (CM. pHC. 5) 1IpOLECCOoB JIABopaTOPHBIX KOMIPCCCEOHHBLX
HCHBITAHNE OOPATUoOB I'DYHTOB HeHapyiUeHHo.! (W HaDVIUEHHOH)
CTPVKTYPHI.

B pamMkax peruaeMoit 3aigauy npouecchl 4SGoOMUPOBAHRNS TPYii-
TOB ¢ HAPYIUCHHOY CTDYKTYPOK HE HCCHERORANHCS

LApYroii OTIAUUTENBHOH OCOBEHHGCTHIO FETC 3 LTG MO
HeNs FT03BOJSET DOPMANIEHO BBIYHCAWTE HCKOTUL £ Vi MOBHBI® BEJIH-
YHHB ocanKu obpasuos npu P=0 (110 aHAJICIHH CO sHAYECHHEM YCROS-
HO MTHCBZLHOH HayalsHo¥ ocanku obpasina ripy cOpalboTKe neaviib-
TATOR €10 KOHCOJMUAAUMOHHBIX HCbTaN«4H). Flo TpoasuMoiincuy
nogxony 80 Beex cyyanx {3] pesinunda ocagxku nNpu ~ =0 IpARIMaNaChH
HyJeBod. IlodToMy Henb3qa ObUIC HE TONBYO CONPREACHNTD YHCHSHHOE
3HayeHue Harpyskyu £,, npy KoropoM (PAKCHpPYETCd TOUKA neperida
Ipa@ika rnpouecca, HO W YCTAHOBMThL CYUIECTBOBAHUC TEAKOH TOYKH.
PUKCHPOBAHHE XE ¢ MCHONH30BAHHEM KOPPEJSIUMOHKBX KOMIIPPCeCcU -
OHHBIX MOHAC/HCH HEKOTOPOIl YCJOBHOW BEIMYMHBI HAYANBHO.I (IipH
=0} ocanku odpasua Moxer ObITH OOBACHEHO TEM , WiC COOCTREHHO
NPOLECC XKOMITPECCHOHHCH OCAIKHY HAYKHACTCH HENOCPEACTBLHHO
110C/IE NPYJIOXKEHHKSt HAYaNibHOMH HAarpy3ku. B pesynsrare QopMUpyer-
CA HayalbHas (YCIOBHO MITiOBeHHas) OCALZKA ONpeaeeHHON BETHYK -
Hbl, QOPMAILHOE 3haYLHie KOTOPOH MOXET KODPEKTHPOBATHCH pE3y-
JLTATAMH BO3JMCHCTBHS HA obpaseill U HEKOTODBIX CHIeQYIORIHX CTyiie-
HeU Harpyxenus oOpasua. OTKIMK TAaKOrO HAYRALHONO 3IHAMCHUA
Ocalky 00pasla, BOIMOXHO, M olpeleiseT KOppeasilHOHHasd MOICHb
[IpY¥ QOpPMAIBHOM 3HAYEeHUH P=0, HE SIBIFIOIUMCSE COCTABHOMX Ya-
CThIO NIPOBOAMMBIX JIA0OPATOPHBIX IKCIIEPHMEHTOB.

Taxum oOpasoM, B 3HAYCHUSX 6, C M K 4epe3 Pe3yibraThi 13060~
PATOPHDIX IKCNIEPHUMEHTOB JO/DKHE HAUTH OTpaXeHHe, MOMHMO MTpo-
YHX, U NepeyncieHHue ocOCcToATeNbCTRA.
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C TouxH 3reHUst GOpMaAILHBIX MATEMATHYECKHUX ITPENCTABTEHU M
sHadeHUe apaMeTpa ¢ KOMIIPeCCUOHHYH Modenu Buia (24) B Hero-
TOPOH CTEIIEHH OTPAXACT NOJIOXKEHHUE T "ukv P, (CM. plic.5) neperuda

rpatdhiKa npolecca, T. €  MNPEednofOXUTEeNbHO OIpelensaeT BeJIUYNHY
€CTECTBEHHOM HArpy3K¥ Ha pacyeTHbLIH TOPU3OHT. AHATHTUYECKOU
BEIDAXEHUE [UI OUDSHESIEHHA B SIB.IOM 31 Ji€ *HAaYCHHd £, B 33BUCH~
MOCTIH OT BEJIWYMHBI ¢ TOTYYUTEH TDYIHO, MO3TCMY HA NTPAKTUKE YacTo
WCTIONIB3YIOTCS TIpUOJIMKEHHBIE METOM(nl, R NEPBYIO OYepCHb, HUTCHA-
LUOHHBIC C ODUESHTALIMEN HA TTOCTPOCHHBIE KOTDEASIIIMOHH b MOICAY
[MPOLECCOHR.

Takum 00pazoM, TTOTOXEHUE TOUKH ienei HO0a rpaprka NLoleC-
CA KOMIIPECCUOHHOHM QCAKHM ~opa~ua onpeJensivicd 3HAYeHU S 1apa-
METPA ¢ XODDEeRgUUOHHOY L OMIIL CCCHOHHOR MO Teu, T.6.

D .l 1 !

iy =~ J(c"}. (32}

fIpu {3IBCCTHBIX T1dPAMETPAX 8 U K KOMIPECCHOHHONW MOIRNH
JHAYCHNE Hapﬁme’[‘pﬁ C MOXIHO Y AHHOBNA I - 3 COOLIIVIHCHUYA

~1—-x"
4 N
nh(S!{ e e
e 1 4 (-535
S x5

)

¢" =lng" -1
PIE f1— BBICOTA HUCIIHITHIRACMOTO 0obpa3siia;

Sy — KOHSUHasl KOMIIPECCHOHHAdA ocangda obpasia;

S0 HaYabHAS! KOMITPECCHOH A ocaaka o0pasia, pacCYUThIBA-

CMAf 10 KOMOPECCUCHHOW MOIeHHU QOPMAJILHBIM 00pa3oM IpHU

P=0.

{CMLICTIOBOE COIEPXKAaHUE NapaMerpa ¢ KOMIIPecCuoHHOU Mcae-

JIA TIPU M3BECTHEIX SHAYEHUSIX € ¥ K MOXHO ONpPEASTUTh 10 hopMysIe
v MOk =S (e (34)

Sy xS,

CoocTrotueHud (33) ¥ (34) MOKA3BIBANT, YTO MEXY SHAYCHUS ~
MU TIapaMeTpoB ¢, ¢ Y K CYHIECTBYcl OCTATOYHO TECHAA B3aUMO-
CBSI3h. D10 0OCTOATENIBCTBO C YYETOM CxUMaloueil Harpysku P no-
IBONUSIET TIIPH ¥X HEW3MEHHBIX Ha MPOTAXKEHUY TIpoilecca KOMIIpECccH-
OHHON OCAJIKHM TPYHTA PACYETHOrO CJIOI KOHCTPYKLIMM 3HAYEHHUSX C
BBICOKOH CTENEHBI0 TOYHOCTH OIHCAThH upoiece JedhopMHUPOBAHUA
oOpasia BBHICOTOM A B 3aBUCHMOCTH OT ero aeOpMalMOHHBIX

o
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CBOHCTB, YCJIOBMH €CTECTBEHHOrO 3aJIeraHUsI IPYHTA U ocobeHHocTel
[POBEACHUSI KOMITPECCUOHHBIX UCTILITAHUK 0Opa3LioB.

[lo anasorun ¢ KOHCONMUOALMOHHBLIMU MOIEISIMU [apaMeTp K
MOXET SIBJASITbCSI KOMIIPECCHOHHBIM IOKa3arelieM aedopMUpoBaHUS
rpyHTa 00pasua, 3HauYeHue KOTOPOro ollipeaesisieTcsl HerocpeACTBEHHO
10 pe3yiabTaTaM KOMIIPECCHOHHBIX UCITBITAHUH 00pasLa.

Kak nokasanu pe3ynbTarhl pacueToB, JUUIbYaCTh KOTOPBIX OTpa-
KeHa B 7a0a. [, Ui BceX OCHOBHBIX PAa3HOBHIHOCTEH «CJIabbIX» IPYH-
TOB 3H3YEHUsI KOMIIPECCUOHHOIrO TIOKa3aTeNns K  NpPEeBBILIAIOT
BEJIMUUHY CIO KOHCOJMUAALIMOHHOIO aHAJIOTA.

¥ CYET BPEMEHU AOCTHUXEHUA TPEGYEMOIQ
YPOBHA OCAAKH HACDBIITH HA HZOAHOPOAHOM
AEDLPOPMUPYEMOM OCHOBAHMH

P COOTBETCTBUMH C HUIJIOXEHHBIM KOHCOJMUIALMUOLR-ibi€ HCIIbITAHUA
#=0 00PA3L0B TPYHTA PACYETHOTO CJIOSI OCHOBAHMS LIEIeCOOOPa3HO
HPpOBOAHUTE TOA PACHETHOM HArpy3Kon, COOTBETCTBYIOLUEH TOTHOH Ha-
PY3Ke HA rOpU3OHT, OIpelesIieMOr KaK CyMMa ObITOBOH Harpyz2ku
5wm VI BO3JAEHCTBUS HA FOPU3OHT BECA HACHLIH [,

JP:-Pﬁwm +PBH' (35)

3 DEAIBHBIX YCJIOBUSAX OCAIKAa OCHOBAHHSA HACHITU TPOMCXOAUT
B pe3yNbTaTE BO3JACHCTBHUS €€ B€C4 HAa pAacyYETHbIE MOPHU3OHTHI C yUe-
TOM VyXe CQOPMUPOBABIUMXCS MOJA NCHCTBUEM OBITOBOK HaArpy3Ku
YCJIOBUM NMPUPONHOIO PAaBHOBECHUS HA KAXKIOM M3 HUX. B CBsi3H C
TEM, YTO Ha KaXJIOM pacyeTHOM FOPU3OHTE MHOTOCIOHHOI0 OCHOBA-
HUSl HACbINU TaKue yciaoBus (Pgym U Pg) MOTYT CUIBHO pa3yinyaTthes,
[IPH [IPOTHO3€ OCAAKHU HAChITH HEOOXOOMMO YYUThIBATh KAK YCHAOBHSA
KOHCONUAALUHOHHOIO YIUIOTHEHUS KaXJI0ro C/losl, TaK U YCIOBHS HX
COBMECTHOM paboThi B KOHCTPYKUHKHU. IlIpH 3TOM pacyer ocADKHK Ha-
CHIlTM Ha MHOI'OCAOMHOM OCHOBAaHHH MOXHO BHITTOAHSATH MO HU3IBECT-
HbIM [3] NosioXeHUusaM, a CYIIECTBYIOLUHWH TMONXOA K OnpelesIeHHUIOo
BpEMEHH 3aBeplieHHA ee MHTEHCHBHOH YacTH CIeAyeT MepecMoT-
perh. OpHeHTaUMs HA 3HaYeHHe ATOro napaMeTpa TOJNbKO LI OAHO-
F'0O U3 pPacYeTHBIX CJIoeB, IS KOTOPOTO OHO SBJsieTCH HaUOONBUIMM
|3}, He Bcerna onpasaaHa NpUMEHUTEIbHO K KOHCTPYKIIHH B LICJIOM.

i d
L]
—
-
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HeTtpynHo 3aMeTUTh, YTO Npu TAKOM MOAXOAE HEe BO BCEX CITyYa-
X obecrneyuBaeTcsl BOIMOXHOCTh PELIUTDb 3aa4y B UCXOJIHOU TOCTa-
HoBke llonyyaemoe takuM obpaszoM 3HaueHue 7 XapakTeEpU3VeET He
33JlaHHOE 3HAYE€HHE YPOBHA OCANKHU &, a HEKOTOpOE Apyroe (Heorpe-
nejieHHoe) 3HaueHue Uy, KOTopoe B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHH MOXET paconarathcs B UHTEpBaAse

U <U, <100%. (36)

[1pu stom ycnosue U=U, rapaHTUPOBAHHO BBINONHSIETCA JUIITb
B TeX CJy4yasX, KOoria B OCHOBAHMUM paccMaTpUBAETCSI TOJIBKO OIWUH
pacyeTHbLIU ciaou nubo npu U=100%

3ajaya MOXET ObITh pellieHa Ha OCHOBE METOJa CYMMAapHBIX
NpeaCcTABIEHUH C OLEHKOM MNOCJeNOBATEIbBHO YPOBHS BIUSHUS Ha
N1000H MOMEHT BPEMEHU 1 KaXIOro U3 €rc pacyYeTHBIX CIOEB C YYETOM
YCJIOBHU UX COBMECTHOM paboThl B KOHCTPYKUMU MeTonuka pacyera
BpeMEHU 7, 3aBEpUICHHSI YPOBHS U/ OCAIAKH MHOIOCIOMHOI0 OCHOBA-
HUSl HACBIIIU MOXET OBITh TOCTPOEHA HA UCITOJL30BAHUM MaTeMaTuye-
CKUX KOPPEeASIIMOHHBIX Mozaeneid Buaa (1) npu c=d

IvreM nocnenosarenbHoi 0OpabOTKU PEe3yIbTATOB UCTIBITAHWHN
0OpAa3L0B NO KAXIOMY M3 HHUX MOXET OBbITh ONpeesieHa BeJIUYUHa OT-
HOCUTEJIHFHOM KOHCOJIUIALUMOHHON OCAnKH'

K: — KTOH _ yHad (37)

!

[Ipy 3TOoM 1o cooTBETCTBYIOLIEH KOHCOMMAAUHMOHHOH MOJEIH
pacueTHoOe 3Ha4YeHue X, °" onpenaensieTcsi U3 YCIOBUS

Vitony = 0,000V (Inmun) =0,017%* V(1mun). (38)

B orauyue or ycinosus (4), 3zaBucuMocTb (38) obdecrneyuBaceT
OONBIIYIO CTEINEHb HE3ABUCUMOCTH KOHTPOJIBHOT'O NanaMeTpa, MocKo-
JAbKY TAKOH MOAXOJ YCTPAHAET HEOOXONUMOCTh YYUTHIBATH CIIELUUPUY -
HbIe YCJIOBHMSI NPOBeACHUS NA0OP2TOPHLIX UCTILITAHUK B kauectse
OTIIPABHOTO 3HAYEHHsI BbIOpAHO 1=/ MuH, NOCKOJILKY Ha HAUAIbHOM

aTarne JabopaTOPHBIX UCTIBITAHUH (t~]1-2 MHH) HA UX PE3yIbTaTh! CYy-
[IECTBEHHOE BJIIMSAHUE OKA3bIBAET MTHOBEHHOE TPUIOXEHUE pacyeT-

HOU Harpy3kKHu.
PacyetrHas cxopocThb V{(t) npouecca neopMHUPOBAHHUSI obpa3la
Ha MOMEHT BPEMEeHH ! pacCYMUThIBaeTCst 1Mo (popmyne (J), a 3HaUeHUe

A9~ 110 BHIPAKEHWIO
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\NMe9-1 / (a, +8,), (39)

rae a,,8, — NapaMeTPhl COOTBETCTBYIOLIEH KOHCOJIUAALUOHHON MO-
JEJIH.
flonydeHHAs TaKUM 0Opa30oM BETHYMHA OTHOCHUTENBHON OCARKH
ocOpa3la rpyHTa 1-I'o PacYeTHOro Cj10sf OCHOBAHUS NMPUHUMAETCH 32 IO
koHeuyHy («=100%) ocanky. TIpocyMMHUpOBAB %, 1O BCEM DPacyeT-
HBIM CIIOSIM, TIOJIVYUM PAcUYEeTHYIO BEIMUUHY OTHOCHUTENBHON OCHIKM
yC,tOBHOr0 00pasiia rpyHTa OCHOBAHUS B LIEJIOM.

[1o dopmysne
}"I:‘;CH =U /100, (40)

MOXHO pACCYUTATh BEIUYMHY, OTPAXAIOWYK ypOoBE€Hb U ocauku 00-

paz:(0B IPYHTOB OCHOBAHHUS B 1LieJioM. [10 U3BECTHOMY 3HAYEHUIO Ay,

HQ OCHOBE I[TOCTPOCHHLIX KOPPEeJISILHOHHB:X KOHCO/} JALHOHHBIX MO-
Achey ycTaHap/iivBaeM BpeMs 7, IOCTHXXKEHHUsSI TPEOYeEMOro YpPOBHS U
OCaJIKH MHOTOCIOMHOTO OCHOBAHMSI. PELUEeHME ITOM 33124 JOCTUTra-
CTCS OOBIYHBIM UTEPALUKOHHBIM cltocoboM. HpubiamxeHHoe pelueHue
MUXET OBITH NTOJYYEHO B COOTBETCTBHM C pa3pabOTaHHON M~TOOUKOH
1 rpapudeckuM criocodoMm. IlpuH 3TOM NMOTrpeUIHOCTH CYLIELTBEHHO
YMECHBIHAETCA (10 CPABHCHUIO C pE3yAbTaTaMu, OMpeacasieMbIMU Ha
OCHOBE TPAIUUMOHHBIX IPEACTABACHUHN.

Ha puc. 9 npencraBneHb! pe3yabTaThl pacyeTOB OJHOIO U3 yya-
CTKOB aBTOMOOMJIBHON nopord MKA/I—BHYKOBO, BBINOJHEHHBIX HA
OCHOBE U3N0XEeHHOU MeToauKU. Haceinb BbicoTor okoJio 20 M pacrio-
JOXEeHa Ha AepOopMHUpPYeMOM MIBYXCTOMHOM OCHOBaHUU. [lepBbii
(BEpXHUH) pacyeTHBIM CIHOHU TOMMHOU 1,4 M IpencTaBiieH NHHU-
CTBIM TPYHTOM: €0 CEpeAUHA PACIOJIOXKEHA Ha MyOHHe 3,5 M OT I10-
BEPXHOCTH OCHOBaHUs. BTopoii cioif — camnporieieBbii ToJIWHHOK 9, ]
M; PAcUeTHBIM I'OpHU30HT (cepearHa) 3arybsieH npumepHo Ha 10 M.

Bpemst noctuxenuss 90%-ro ypoBHA ocajixy obpas3uoB (CM.
puc. 9) cocrasasieT S5 (1) u 90 (JI) MuH; paccuuTanHoe BpeMsi HO-
CTUYCHHUA TOTO XK€ YPOBHS CYMMAPHOU OCalKH¥ — NPUMEPHC 75 MUH.

B COOTBEeTCTBUHU ¢ NOJIYYEHHBIMU TAKUM OOPA3OM pe3yibTaTaMu
pacyeTHoe BpeMst 1), 3aBeplUCHUA YPOBHA « OCAJKW MHOTLOCHOHHOTIO
OCHOBAHUS MOXET ObITh paCCYUTAHO, KAK 3TO U [IPUHATO, MO GopMYy-
ne (22). Ilpu atom 3a r, npuHUMaeTcs BeUYuHa t((+11), an, H, h
COOTBETCTBYIOT XapaKTEPUCTUKAM PACYETHOIO CJIOSI C MAKCHMAJIbHbBIM
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BpeMEHEM 3aBeplUeHMs 3Tana NnepBUYHOM KoHconupauud., B pac-
CMOTPEHHOM BapMaHTe — 23To HUXHUH (11) canponenesbit cioi

OCHOBAHHA.
R R T
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Puc. 9. Cxema pacyema 8peMeHU 3aB8epUEHUS 3a0aHHO20 YPOBHST ocadku
MHO2CCIOUH020 OCHOBAHUSA Hackinu. MNyHkmup — cyMmMapHsit 2padhuKk KOHCO-
udayuu 0syx cbpasuos (1+]l) us pacuemmbix cnoes OCHOBAHUS

IIng JarHON KOHACTPYKUMY paCcCUUTAHHOE BpEMS 7, TOCTHXEHUS
ypoBHS #4=90% ocaiKy CIOUCTOTO OCHOBAHMS HACBIITKY YMEHbIiIaeTcs
NnpUMepHo Ha 15% 1o cpaBHEHUIO C AHAUIOTMYHOM BEJIUUYUHON, MONY-
JEHHON TPalMLMOHHBIM 1IyTeM. B obuieM ciydyae B 3aBUCUMOCTH OT
KOHCOMMAALMOHHBIX OCOOEHHOCTEN MPYHTOR «C1ADBIX» CJI0EB U APYTHUX
KOHKDPETHbBIX YCJIOBUH PA3IMUUSI COIMOCTABASEMBIX BeJIHYUH MOTYI
ObITH U DOJIEE CYLUECTBEHHBIMH.

NMNOCTPOEHHUE MATEMATHUHYECKHX

KOPPEAALIMOHHBIX MOAEAEH IMPOLIECCORB
KOHCOAUAALIUY TPYHTA
PACUYETHOIO CAOA KOHCTPYKLUMU

Mcnonb3oBaHME KOPPEISLIMOHHBIX MOACEH NO3BOJISIET
(J MOIEPHU3UPOBATH METOAMYECKHUE ACTIEKThbl pelieHUs! OCHOBHDLIX

33134 npobieMbl MPOrHO3a OCAAKU HACKITU Ha AehOpMUPYEMOM
OCHOBAHHH ;

44



(J TNPEWIONKUTD HOBLIC pacYETHBIE CXEMBI UX PEUIHUIALUYN®
0 noJy4ydTh pe3yJibTaThl PacyeTOB, B HAUOOJBILEN CTENEHU COra-

CYIOLIHAECS ¢ JAHHBIMU HATYPHBIX HAOMIONEHUH, YTO NMOATBEPX-

AA10T MHOTOYMCIICHHbIE TIPUMEPDI

[TonsITKKM NCTPOUTH KOPPENSILIMOHHBIE KOHCOMUAAUMOHHbDIE
MOLENHU 110 PE3YAbTaTaM J200paTOPHBIX UCMIbITAEUN 00pa3L OB BbICO-
1ol 1,7; 2. 2,5u 3,75 ¢M, NMOATBEPIMIM BBICOKYIO CTENCHS COOTBETCT-
BUA (KOOPOMUUMCHT Koppedsumu He ke 0,99) aHmwiuTiIveckuy
NPCACABICHMY PEATbHBI  TA00PATOPHBIM NTPOLIECCaM

Wiz 21010 crnenyer, 4T0 WM MPOLIECCL! KOHCOJMMIIUHI MPYHTOD
DACHETHBIX CNOCB KOHCIPYKUUY MOLYT ObITh CITUCAHBI DTOH KOpp2as-
HUOHHGHA 3ABUCHMOCTLIO C JOCTATOYHOR JUId NIPAKTHYECKUI'O TTPHME-
HEHHS TOYHNCTHIO

[ipy L.ioM BO3HNXKEET HeoOXOOUMOCTE DA3paboTaTh METOHMKY
SHPEACHCHUS 3nddenuil napaMmerpos A, 8, { # K KODPDensULOHMON
MOICIH PEAILHOLO MPOLECcCd, OTPAXAICUINX COCTOMHME ¥ LORCONHAA-
UHOHHBIC CBGWCTBA IPYHIA PACUYSTHOIO CJINSt KOHCTPVIIUK. YCIOBIIA
IO CCTECTBEHOIO 3JIErA My (TOMILUKIIA €108, THYDIHE £T0 pacono-
KeHUA B OCHOBAHUM) U palolnl B KOHCTPYKITNY (BOIFCVLTRYUE BHE -
HEH HATPV3KY — BEeCa HACLINHY}

Otcyrersre (KaK npaswio) cohxonmporo ofueva HaH»x Ha-
TYPHBIX HAOMIONCHUY pCAILIO NIPSHONIpCJEnsieT eAMHCTBCHHYW BO3-
MOXHOCTD PCUINTH 3TY 321a4Y UCXOs, B IIEDBYIO oUepelib, H3 pe3yiibTd-
108 1aDOopaTOPHLIX “OHCORMAAUMOHHBIX U KOMIPECCHOHHBM M. ITbiTa-
HUY PASHCBAICOKMX 00pA3LoR [PyiiTa RPACYETHOIO CJIOY KOHCIPYKLUIKHY.

C 2TON Uenblo BBUIM HDOAHUIM3UPOBAKD! JaHHbIe naboparop-
HBIX KOHCOJMIAUMOHHBIX HCIILITAHUMN PA3HOBRICOKMX (HE MeHee Tpex
BLICOI) ©DpPasloB TpeX pasHOBHIOHOCTEH TopdoB, Mojy4eHHbX 3.K.
Ky3aXMETOBON, ¥ INIMHUCTBIX [PYHTOB, PEACTABICHHDBIX HA PEKOHCT-
PYMpyeMOM vyactke asToMobunbHol nopord MKAJA—Kaumupa (J1.A.
MGoHapes). BbUIM MOCTPOCHBI KOppeSIUMOHHBIE MONERK [IPOLECcCoB
KOHCOJUAALMM 00pasiia ¥ MoAy4YeHbl pacyeTHbIE 3HaYeHH s UX hopMa-
JbHBIX [1APaMCTPOB ¢, 8, ¢ ¥ K (Tabi. J).

¥i3 1abn. SBUOHO, YTO 3HAYEHUS NAPAMETPA ¢ KOPpeSSIUHOHHBIX
MOJEJIEW BO BCEX PacCMOTDEHHBLIX cay4asix nubo paBHEI HYIKO, J1HOO
NPpHOMMXKAIOTCA K HEMY M HE 3aBHCAT OT BbICOTB! MCIIBITHIBaEMOro 00-
pasiia, r.e. He ABJIAITCA B YKa3aHHOM cMblciie MHOOPMALIHOHHbIMH.
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CrelyeT TakKe OTMETUTH, YTO C YBeJHYEHUEM BBICOTH! 00palLa
KO3IMMUUUEHT KOppeJsiuY, KakK MpaBUTO, BO3PACTAST, I.¢ VBEIU-
YUBacTes Long ncdopmalvil obpasua, onpelensieMbiX COOCTBEHHO
KOHCONMUIALMOHHBIMY CBOWCTBAMU TPYHTA, U YMeHBIUALTCS A0S Ne-
dopMaALMK, 3ABMCAILIUX OT YCIOBUU OTOOPA MOHOIMUTA, TMOHATOTOBKH

fabauua 5
[TapaMeTpsl U xapaKTEPHUCTUKU KOPPEISILHUOHIHBIX MOJaeNeH
[TPOLECCOB KOHCONMAAUHNOHHbIX UCITBITAHWH
PA3HOBBICOKUX OOPa3loOB fPYHTOB

5 NapaMeTpbl KOHCONUAaUNCZHHOW MOOe /I KOBG:- 1

R e

]{ ! J A 5 o | X li ﬁm:lwiﬁ ;

Tspct;i 7 1,70 | 3,218ﬂ 18,379 0 | 6,375 !#9‘351?2 |

250 | 3,203 | 22,155 | 0.0002 | 0313 7,9997 1{

| 575 | 3228 | 27,955 | 00004 | 0,281 0.9997 |

Topd | 1,76 | 3,087 | 14901 | 0 | 0,336 0,981 |
| 250 | 3.078 | 22,022 0.1861 | 0,289 | 0,9990

| 375 | 3,175 | 26,199 | 00262 | 0273 f b,ggga j

opd | 1,70 | 3,753_+ 14,088 0,0001 0,25?___: 0,9922 |

} 2,00 { 3,841 | 16,808 0 0.271_| 09694

1 250 | 3.980 | 22,357 0 0304 | 09911 |

575 | 4100 | 29.702 0 0312 | 09949 §

| Fwem- | 4,75 | 16,738 | 33,170 o | oae3 : 0,9919 |
CTLtA 200 | 15861 | 40,067 0 0476 | 0,9980

FpYH © ' | - =Y

| | 2,50 | 14640 | 57,751 | O 0,408 LD,Q?;Q‘E:!

A Py gyl

oOpa3la 1 NpOBeNeHUs] SKCIIeprMMEeHTa (BKItoyas Macuradibill (ak-
rop). Eciau 5TO Tak, TO MOXHO NPEUIONIOKITbL, YTO U1 KaxIOIo
FPYHTA CYUICCTBYET TAKOe NpEeNejhHoe 311a4eHIe BICOThL (M COOTRET-
CTBEHHO Npyrux rabapuros) H,, HaA4Yuiag ¢ KOIOPOro Ha Nnporece
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KOHCOMMAAUMOHHOTO VIITOTHEHUS IPYHTA 00pa3ila [epecTaloT OKA3bI-
BaTb CKOJBKO-NTUOO CylecTBEHHOE BLUAAHUE HEKOTOPBIC TTOOOUHbLIC
00CTOATENLCIBA, ONpeHc/sieMble PEridMCHTUPOBAHHBIMY YCIOBUAMU
NPOBENEHUST Fa00ONATODHBIX SKCIIEPUMCHTOB.

{1OATBLPACHUSA TAKOIO BBIBOAA MOTYT OBITH [TOJYYEHBbI U UCXO-
It H3 PE3YABTATOB AHAJIK34a U3MCHEHUS 3HAYCHUHU [IapaMerpoB a, 6 U
A KOPPEJIALIMOHHDIX KOHCOMMAAUMOHHHIX MOJECJIEH B 3aBUCUMOCTH OT

-—-r. T W e — —

.3 | BLICOTB!  HCHBITHIBAEMOIO
* | L o0pazua. B coOTBEICTEUU
’; r'

F

F

| e ¢ rafil. > Ci'it 3AMETHO K3-
-7 MECHSIOTCH b J34dBUCYMOCTH
3,5 ! OT BHIA U COCTORIUI TPYH-
b Ta 0OPA3LORB, YCJIOBUYA [IPO-
e e T Belle HUA TdDOPATOPHDBIX JK-
COEPHMEIITOE, B TOM HUCTE
| i K UBICOTBL ACIBITHIBACMOTO
| ? %'55::":{1" oGpasua. 3HaueHust yKa-
! ! -;;--”/r 3AHHBIX [TApIMETPOB, T4d-
% e ' ‘ - KUM ©O0pa30oM, B KAXIHOM
; | ClIVYAE SBISIOICT MHEPOP-
) L R - e e - MALIMOBHBIMH.

| | : Ha puc.i0 rvencras-
aal .. L JICHBL TPAPHKY H3ncHeIHus

N CHAUEHUR napamMeTpos a, s,
‘ \\:l._:_ﬂ-* | 3 A KOPPEISILIMCHHEBIX MOEHCH

L]
—-“ﬂ—*--
- T

!
- ) ,
0.3}-- ; > S —— [IPOLIECCOB  J1a0OPATOPHLIX
1
i
!
;

KOHCOJNIUTALIMOHHDBIX  MCIIbI-
) . y H ey TAHKMU PABHOBLICOKUX OOPA3-

Puc 10. Sasucumocmi a, 8, K om ebicoms: 06--O8  TPEX  pa3HOBMAHOCTEH
pasyoe moptha. | — Kapenus, enaxnocmsTOPPOB, a Ha puc. 11 —
600%, 11 — a/3 Kemb-JToyxu, 660%, Il — a/d Kpu-AHAUTIOTUUHBIE TPADPUKKH IS
gaHduHo-Powans, 595% [TMHUCTOrO TpyHTA. M3 pu-

CYHKOB BHIHO, 4YTO rpadu-
KM 3aBUCUMOCTEH UMEIOT KAK WHAWBUAYANbHbIE OCODEHHOCTH, TaK U
HEKOTOpble ODLIMEe TEHAEHIIUH.

Cienyer OTMETUTH, 4YTO BO BCEX PACCMOTPEHHbBIX CJIydasix pac-
YEeTHbIE 3HAUEHUS BCEX [MAPAMETPOB MOCTPOECHHBIX MOAENEN OKA3AIUCH

!
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HEOTpHUATENbHbIMHU, A CKOPOCTbh UX W3MEHEHUS 33BUCUT OT BBLICOTHI
UcreiTeiBaeMoro obpasia. Ilpu sToMm ora cHayana Bo3pacraeT opueH-
TUpoBouHo Npu h=J,7-2,5 cm, a 3areM HaUWHALT yObIBATH NIPLATOJIO-
KWTEeNLHO KO Hynd. BO3MOXHO, CYLIECTBYET Takad BblcoTa obpazua
H,, (1% KOKIOH PasHOBWAIIOCTH TPYHTA, TMO-BUAUMOMY, CBOS), Ha-
YUHAsE C KOTOPO# VIS BCEX SHAYEHTH BbICOT DONbILE f1,y, TapaMeTpPhi

I S S o — T s .
A B K | __,L-—* | T 3 i
] #_"'" [
|
181 S0 =5 i { R
___*_1’::‘-“-“‘!/A .
- O/*KP-—-_.._
l \j$\"';] e - - K
g L -
IES Jle "4-— e - _ j _ - - - e
h‘-_‘d‘-‘h 1
R
,,,,,,,,,, - g
| . #l i {* Y
g, 3 4 N CM

Puc 11 3asucumocriis A, B, K om ebtcombl 06pasiya enunucmago epyrma

4, 6 ¥ X XKOHCONUIALMOHHDIX KOPPEe/SIITHOHHBIX MOAEIEH MOIYT OCTa-
BATHCS TOLTONRHBIMU.

CrenyeTt OTMC1 MTh U HEKOTOPBIC APYTHE 3aKOHOMEPHOCTH U TeH-
neHuuK. TaK BO BCCX PACCMOTPEHHBIX CAVYASAK SHAUCHIIA TapaMeTpa ¢
BO3DACTAIOT € VBEIWYEHUEM BBICOTHL oOpasua. [ns TophsnhiX IPyH-~
TOB I1apaMETP @ UIMEHSILTCS C COXpaHeHMeM TOM Ke TeHACHUHM, & IS
CTUHUCTOTO PPYHTA YOBIBACT ¢ YBeJIM IEHUEM BLICOTHI 0bpasiia.

KOHCONMUIALUOHHBIN NAPAMETP X INIHANMCTOr0 I'PYHIA ¥ HEKOTO-
pLIx pd3HoBUAHOCTEeH Topda (I u 1) yOnIBaeT ¢ VBENIMUEHUEM BBICOTHL
00pa3sia, ropda Lil — Bo3pacraer, HO BO BCeX ciiyyasix oH Hupke |

JTOMONHMA TEHII0 MOKHO OTMETUTh TO, 4TO, [0 KpalHel Mepe,
AR LeCeaVeMBIX TOPMOB CTAadWIbH-1€ (IS BHICOTH 0ODA3BOB BLille
fy,) MapaseTpdl @, ¢ ¥ K YBEIUYHMBAIOTCA ¢ YMEHBLIERUEM BJIAXHO-
CTH MCNIBITHIBAEMBIX TPYHTOR, T B COOTBETCTBUM ¢ BhIUPAHHDLIM BU-
aoM (1) KoppensiuMOHHOH 3aBUCHUMOCTH MeHblIHe gedopMaLtuil npo-
UCXOHAT y TPYHTOB ¢ MEHBILEH BIAXKHOCTHIO.

Taxum obpazoM, 1o puc. 9—10 MOXHO onpeneIuThL OPHECHTHPO-
BOYHOE 3HA4YEeHUe /,,, HAUUHASL C KOTOPOIro MapaMeTphl KOppesisuy -
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OHHBIX KOHCOJIMAALMOHHLIX MOZEJIEU J1abOpaTOPHDIX TPOLIECCOB U3ME-
HAKOTCH HECYUIECTBEHHO ¢ YBEJIUYEHUEM BBICOTHI UCTIBITLIBAEMBIX 00-
pasuoB IrpyHta EciM orMedeHHast TEeHAEHUMS UMEET MECTO, TO MOX-
HO CIE€JIaTh HEKOTOpPbIE NPUHUMUITHANBHbBIE BbIBO/b]

€) 3HayeHMs MapaMeTpa kK KOPPEISLMOHHBIX MOJeiei MPCLeccoB
J1abOPAaTOPHBIX KOHCOMAUAAUUOHHBIX UCIIBITAHI{H 00OPA3LIOB IPYH -
Ta BBICOTOW Az H, ) He U3MEHSIOTCS ¢ DAIbHEHLIMM HAPATLHBAHI-
emM  3HayeHUM £ [locKOAbKY MeXmy 3HAYEHMIMM 31010
NapaMerPa v MoKa3dTeneM KOHCOMUIAUUU 4 NTPEATIOICHKAUTE I1bHO
CYILECTBYEI B3dUMOCBS3b (23), BEIUYKHA NochacaiHero dyaeTt He-
UIMEHHOM LIS BLICOTHI 00pa3lUoB (TOMUIMHBLI paAaCUETHBIX CJIIOER)

Bblme jr[j-?pﬁ

HAYMHAg ¢ BBICOT Azfl,,, KOHEUYHAs BCTHYMIA OTHOCHTE/IbHOH
KOHCOJIMIALMOHHOW OCAAKH MCIIBLIThIBAEMbIN 0DPA3LIOB 1IPH He-
M3MEHHOCTH APYIUX YCTOBUH MPEANONOKUTEIBHO OCTACTCS [10-
CTOSIHHOMU,

&) C 104KM 3pCHMI obecrneueHUsT BO3MOXHOCTH 060CHOBABHO ONpC-
A€Tsilb PACYETHbIE 3HAYECHUS KOHCOJMAALMHOHHBLIX XapakKieph-
CTUK IPYHTA JEMOPMHUPYEMOTO € 108 KOHCTPYKIIMH ONTHMAUTbLH S
BHICOTd MCIHBITBIBACMbBIX B TaGOPATOPHBIX VC TOBUAY 0OpPd3IOB
rpvH1a J10.0kHA ObITh He HUXKE OMNpPEeAeCHHOM BeJIHYUHLL /)
KOTOPAs IS PA3JIHUHBIX PAIHOBHIAHOCTEN 1 COCTOAHHMH UCHIBIThI-
BAEMDbBIX I PYHTOB MOXCT ObITb PA3HOH

C YUETOM H3II0OAEHHOIO BbIUIE [10 PE3V.ILT4dIAM J1a0OPATOPHDLIX
KOHCO.IMAALUMOHHbBIX MCIBIIAHHH HE MEHEE TpeX PAa3HOBLICOKUX 00Pd3-
OB I'PYHTA PACYETHbLIM MM 1pAaPUUYECCKUM CITOCOOOM [0 3dBHCUMO-
CTSIM. dH&ATOTMUYHBIM NDeAcTdBIeHHbIM Ha puc  10—11, MOXHO yCTd-
HOBUTDL JtaueHue A, Hayulidgd ¢ KOTOPOro NapdMeTpbl KOPpensiuu-
OHHBIA MOIEJIEeH MpoLeccoB KOHCOJMWIAUMKU TPYHTA o0pasuoB OyayT
OCIABAIbCY MPAKTHYECKH MOCTosiHHbIMM B TdKOM cilydyde 3HayeHiis

napavetpoB A, B U K MoryT ObITh ONpeJeieHbl 110 YCIOBUAM

A-a(H,,), (41)
B=6(H,,). (42)
K =x(H,;) (43)

3HaueHue C KoppensiuMOHHOM Molenu smuiaa (1) (popMaTbHO
MOXHO MPUHATH PABHBIM MapaMeTpy ¢ KOppeTSILMOHHOU MOAEIH 11pO-
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LIecca J1abopaTopHbBIX UCITBITAHUNA 06pa3la rpyHTa MAKCUMATbHON BBI-
coTbl (Miau c=0).

TakuMm obpazoM, B obuieM ciyyae KOppeasliMOHHYIO MOJeNb
KOHCOJIMAAUUH IPYHTA PACYETHOTIO CJION TMOA PACUETHOM Harpy3Koil,
ONpCIAeNsieMON B COOTBETCTBUU C (popMysoi (35), MOXHO mnpelncTa-
BUTH B BUJIE:

_ H 44)
S(T) ) (
A+ B exp[—(T + C)"]

rae S — pacuerHasi BeJIMYMUHA OCAJKH CJIOS, CM;
H — ToJILMHA pAacyYeTHOro CJof, CM;
[ — TeKyulee 3HAYeHUE BPEMEHM KOHCOMUIALUU PYHTA pacyer-
HOTO CJIOSI, MHH;
A, B, C, K — napamMmeTpbl KOPpeassUUOHHOI MOJienU, 3HAYECHUS
KOTOPBIX POPMAaJIBHO OTIPEHLISAETCS 110 Pe3ylbTaTaM KOHCOMUAa-
LIMOHHBIX UCIIBITAHUN HE MEHEee Tpex pa3HOBBICOKHX 00pa3lioB Ha
OCHOBE COOTHOWEeHUM (41)-(43).

[loctpoeHHasi TakuM 00pa3zoM KoppeasHHUOHHAsE MOIENb INpo-
llecca KOHCOMUIAUUY IPYyHTA pacyYETHOIo CIOSI KOHCTPYKIIUHU IO Ha-
rpy3kod P He TpelarnoJjiaraeT KCHoJb30BaHUS TIPU pelleHUU 3aJauyu
[IPOrHO33 OCANKY HACKIIH HA LePOPMUPYEMOM OCHOBAHUHK 3HAYECHHUA
BCeX OOHIENPUHATHIX [3] KOHCOMUAALUMOHHBIX XapaKTEPUCTHK U TOKA-
3aTesied, TakuxX Kak Ko3@gpuuueHT KoHconunauuu C,, BpeMsa 3aBep-
HIeHUS 3aJaHHOro YPOBHSA KOHCONMUAALIMHU obpa3la rpyHTa f,, 3Haue-
HUH K,, U;, a Takxe noxasarejss KOHCOMYWAALUUYU T'PYHTA 1.

Ha ocHoBaHUU BbIpaXxeHUda (44) moxeT ObITh nnonyyeHa gopMy-
Ja U gns onpeneneHust (s A10b60ro MOMeEHTa BPEMEHH) CKOPOCTH
KOHCOJNUAAUMHU I'PYHTA PACYETHOIO CIOS.

T = Hx Bx K(T +C)Y* ! x exp[«T + C)*] (45)
{A+ BxexplAT + C)"‘]}2

B coOTBETCTBUM C CYILUECTBYIOLUUMU HOPMATHBHBIMH ITOJIOXE-
HUAMHU [3] HA HACBIIAX CO «CIAOBIMM» TPYHTAMHU KANUTANbHBIE ITO-
KPBLITUS MOXKHO YCTParBaTh [1ocsie 3apepuieHus He Menee 90% pacuer-
HOM OCagKM WIH IMpH cpeldHed UHTEHCHUBHOCTH OCAJKHM 3a MecHll,
NpeLIeCTBYIOIUMIA YCTPORCTBY NMOKPHITHS, HE Bbillie 1,5—2 cM/roa.
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st yeTpoiicTBa oOsierue HHbIX NOKPHITHH — COOTBETCTBEHHO HE MEHeEe
80% KoHeyHOl ocalKy WM HHTEHCHUBHOCTH He Bojee 3-5 cMm/ron.
[Ipu yyete ycnoBUM paboThbl JOPOXHBIX MOKPBITUH [IPEAIIOYTH-
TEJbHEE pac.oMaTpHBaTh B KAYECTBE KPUTEPHUA CKOPOCTL (WJIM KHTEH-
CUBHOCTB) Inpouecca nchpopMHPOBAHUSI, BepHee, €€ MAKCUMAJIBHO
AOMYCTMOE 3HA4YeHHe, KOTOPOE MOXET OBITh [TOCTABIEHO C Olpene-

JIEHHOH JI0J1EH YCIOBHOCTH B COOTBETCTBUE TpeOYEMOMY YPOBHIKO pac-
YEeTHOHU OCagKH.

B vacrHoctd, ypoBHIO 4=90% MOXET COOTBETCTBOBATH fIpeiie-
NBpHOE 3HaYeHue cKopocTU (He MHTEHCUBHOCTH) Mpolecca ICQOopMH-
posanuag V=l cMm/ron, a win uw=80% — COOTBETCTBCHHO
Vap—2CM/TOJl, YTO HE NPOTHBOPEYHT IIPUBENEHHBIM BBIllIE HOPMATUB-
HbIM YCJIOBHSIM.

B Ttakom ciaydae 3agaHHOMY 3HAYECHMIO ¢ AONIYCTUMOIO YPOBHS
pacyeTHOH OCaAK¥ OCHOBAHMS KOHCTPYKUUH (QOPMATBHO MOXET CO-
OTBETCTBOBATH CKOPOCThH ITpoliecca A1eOpMHUPOBAHUSL, OIpPEAL/IsIEMOU
o dopmyie

Vip = 10-0] u’ cCM | MUH. (46)
26820

llo onpeneneHHOMY TakuM (MM HEKOTOPBIM IPYTUM) 0O0pazoM
3HAYEHUIO V), C HCIIOJIL3OBAHUEM COOTHOLUEHUS (45) MOXHO paccyu-
TaTh 3HAYEHUE BpeMEHM 7, JOCTHXKEHUS 3aJaHHOIO YPOBHS KOHCOJIUIA-
LAY TPYHTA pacyeTHOro cjiost, a no ¢popmyie (44) no M3aBecTHOMY 3HA-

YeHHUI0 7, ONpeaeAUTDb PACYETHYIO BEIUYUHY S, 0CagKi KOHCTPYKLHH.
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