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B yupfnod mocofnm NAHO CHCTEMATIITECHON MANOMOHMS OCHORILIX
cogfAcHTE 00 rANPOMEXAHNIANNN TEOROTOPASREAOYNMY 1 TOPANE pa-
Dot EA MECTOPOEIEMIAL TOADALY OONE3ULIX NMEKONOBMEN.

NpreopeeEn pemosuwe OOESTOA M CODPEOMIBANA A3 CIPADANEN
n reXHmEecKol THAPOMEXAHAT, MNMPOKD MLOGERIYasLEe B MANOMEIL
upornx yuelnux Wypcos Topdo-reciormTeckoro mumaa. Hamomomst
TeOpeTnIeCKEe OCHOBLH OPOUEccOD THAPARAATECHOrO PAIDYMBUIT,

ASMLIBA, TPANCTOPTHPOBANAA I BCACHBANNA TOPHKX HOPOM, & TAKHE
WEO-MEXRIITes KA r.n-uﬁr;.m mnpmuemu s plBJ‘[JIﬂ'.IIInI'I ropoMx
wopor. Paccmorpens TeXHOTOTIMECIs CXOME  IIADPOMBXAATSLLIINT
1 METOAOAOTHYECHNg DONPOCH NPHMONITENLED X DANSHITD OOMOKOBEIX
y passegoudix pabor, BRCOAVATATNOREOH PARBOKA, BOKPETHIO 1 OO0/~
TOTOBHE MECTODOMENTH, OpOIeNoHNIG Tpaumed u oopobopamig poc-
CUTIEY MECTOPOMMIERNE; TeXTONOCIIACKES CXBMEl AAf BCHPLITELX
paGor, rogpapamdeckof nofMTn N TPAECHOPTHPODAHENS, OpOLECCON
TEAPARANTACHON W TREDZERMEl Saxtapin, SANARBAHID; TeXmOI0rT-
YECHNE CXeME A8 COUNARHA HCKYCCTHEREDLIX IEAHKOE B DYANMHAX
¥ BU@OEAATNMBANNA MecTopomuennit. Ommeamm compeoserEse obopymo-
paune n nosme ofpasne TexEwHn OO0 TEXHOLOTMYACINY KOMINEKCDE
rpoMeXaENIAUNT, & TalAe MePemoBol oNLT DPAMEReRTTA TRIPOMEXA-
HOSAMIN I SKCORANUEAT 1 Ha DpegopurtmAx. [pnBefeRsl Hibanap-
M@ PACHGTE] OAPAMOTDOD TENPABINYTECKTE FOTREOBON.
! AMAYERE A8 CTYNEHTOR TOONOTOPAiBRAOINEY, TOR-
BLE BYR00 I PaKyALTeTOR, & Taime Moxet 6ETe DoNe3ga EEmenspmo-
TOXHITIECHITM Pa HAM ODOAZBOACTRA, HAYYALIX, MpoRKTHLELY H Npo-
EKTHO-KONCTRFRTOPCAY EECINTYTOR TeOAOropaAsBeNOTHON0 H COPHOTD

ey
Tafionn 17, samccrpanmi 136, cumcor amteparypu — 36 ma-
anammif,
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[NPEONCIIOBUE

B Iporpamme Honmyrneruueckoll maprau Cosercroro Cowosa, B pe-
megrgx X XIV ¢neapga KIICC yrasansr 3ROBOMUYECKHE M CONBEAILOLIE
npeclpascBAENA B CTPRHE Ha Oimmalimyln ¥ JAajexyl TepLOexTHRY,
fiasoil ZOA KOTOPLX ABIARCTCH CEONOTOpasBENoUNGA W ropHAA OTpAcHEH
Hapoguoere XosaiicTea. Yenemnoe Pa3suTHE 3THX OTpaciell onopegenner
YPOBeAh SRONOMHKM TapPOmHOro Xosalicrsa.

PasputHe reoaoropaspenoysoll M ropmoll oTpacieil ompemenseTca
B CROI0 0UEPeAb NAYYHO-TEXNUIECKHM NPOrpeccos NPoRSBOACTEA B IKC-
LEgEIAAY, B4 PYIHEEEX, WAXTAX B Kapbepax, Qcnosol mayyno-Texnm-
HecHord Dporpecta ABIABTCH KROMOOEHCHAA MOXAHHIANEA H aBTOMaTH-
BADEA NPORBBOJACTBENELX OPOHECCOR OPH NDOBCKAX, PaBBeAKe H dKCIay-
ATANMHE HBBTDPD}EHBHEﬁ NMOoNeaHRX HECKOOASMLIX.

I'mppoMexasmzaned — OUEN U8 BRmAeliMuY ¥ MEPOKD OPEMEEASMEX
coocofoB KOMIMEHCHOH MEXAHMBANRM, I OCHOBY HOTODOTD IOJNOMRENO
NOTOTHOE BHUOJEEHEE OJHOTO WANW PAMA TEXHONOTHYECKHX NPONECCOB
¢ HCOOAbLBOBARMEM sHEprum Boji. B manrell crpame AOCTRrHYTH BHA-
SuTeABIEE YCOEXH B TOBHIIGHEE NPOEABOANTENbHOCTR Tpyaa m addex-
THBHOCTH NPOESBOACTBA TEONOrOpasBeflo9BHX ¥ Tropuwmx pabor wHa
OCHOBE nNpRMeHenmEs rmgpomexanmsanud. CooTRercTEyOniMe SHANEH
B 570l 0DMACTH HEOT'HEMIeMH OT APYCEX 3Hauuill ropEHOr0 HMEMKEHepA.

HeobxonuuecTs cosganyga ywebHoro mocofma mo THOPOMEXAHWSATINH
CRASAHA C T€M, 9TO [Nf PAasITHuHAX CHeNuAAbROCTEH TeoXoTopasBeaod-
HEIX HHCTHTYTOR B (aKyNLTETOB SETANTCA HYPCH D0 TEXHONOIER M KOM-
NOoeKcECH MeXaBEIAIME DPOBEAEHuA DPAsBefoTHHX ropEmx Bupaborow,
TeXHOAOTHE 0 KOMOAEKCHON MEXAHRAANNE PaspaboTRN MecTOpONKIeni,
GypoEoMY AENY ¥ ApP., B KOTOPHX MeTOJHYECKA HenonHo paspaloramm
pasgens 00 CHIPOMEXAEESANEE. 3T0 MomEo oOBACEETE TeMm, uT0 06-
NacTk NPEMEHEHEA THIDOMCXAHHIATNE OXBATHIBAET BCE OCHOBHEE Ipo-
HEecCH TEXHONOTHE (rEApaBiMYecKoe PaspyleHme, TPaHCOOPTHPOBAHEE
H VKIagKa DOpPOf B OTBANH) W BCE BHAH PasBeNOYHNX ¥ TOpEMX pabor
{oposegeEme rugpasamTecKuM coocobom BEpaboTox, BEUOITERRE ONO-
pobosanma, nepemumaa ofipafiorka mpob m gp.).

Ceegenua 00 FEAPOMEXANHAATIHE PACCPefOTOYEHM IO PasHEM KYp-
CaAM, UTO YCHOMOAST VOROAHUE CTYASHTAMH 3TOCD PAsfena MHMEHEDHEX
aganmit, [Ipegraraemoe yuefmoe mocofEe YIHTHIBAET OTMEYEHEKE BRHINS
HEQOCTATEE B HWAVISHRN OCHOB TIEIPOMEXaHBIAIE. Conepmanne
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mocofEA MOCTPOSHO HA CHCTOMATHIANME sraHEll B pgammolt ofnacrn
¢ yaeroM y7eGHEIX IPOrpPaMM 0 COBOHANLHOCTAM TeXHUKAE B TEXHONOT g
pagBENKE H paapaboTEA (CUEMEATLHOCTH 0108 = 0202) oo mcem ocrop-
HUM KyPCAM WIDKEHEPHEX JRCIHIIHE. B wmure ywrem mmoronernmg
oUET DpEmoJABANMA ABTOPAME OTASMLELIX DAINETOB Kyped 8 Mockop-
ckom opnea Tpynowsoro HKpacmoro JmaMenn TEONOropasBeNOTHOM my-
ernryre um. C. OpimoEnKEj3e.

ﬂpg HoArOTOBRE OTHRNLHEIX Pa3Jenor KHEATE YYTEéHEl CORBOTH opo-
feccopa JIOKTOPA TOONOTO-MERGDATOIHIECKUX HAYK A. B. Kaspana,
npodeccopa okropa rexummieckex mays I'. H. Ilomosa, mpogeceopa
poxropa texmmueckux mayk H. B. Tmxomosa, a Tamse coenmaameros
u mpemomasareneidl xadegp reoTEXHOAOrAW, MOXAHMIALUHA W ABTOMATH-
BaTAK TE0NOTOPABBENOYHKY M TOPHEX pabor, METOAMAN NOWCKOB M paa-
peoxE M nafopaTopmME. METONEKE M TeXHHKH MOPCKOH reopasbenxm.
ABTOpH UpAROCAT GAArofapHOCTh COTPYAHMKAM STHX Kadenp m asafo-
PATOPHE ‘5a TOBAPHMECKYM MoMomb B pafore.

Mocronsxy cozganume ygefHoro mocolms IO KOMOJAGKCHOMY Kypey
FRAPOMEXGEMSANEN TEQNOTOPA3BeJOYHNY B ropunx pabor ABIRETCA
caoxsEoil sajaveif m 9ra MOnLTKA NPLAOPEEATA BOEPRLIC, TO morTpebyerca
nanbEeitmes copepmescrpomamue xamra. [losTomy Bee aaMewamms mo
uelt GyIyT DpAHATHE ARTOPAME ¢ BaarofgdpHOCTLE.

Mnasu VIa IX wenre cocrasaenst mpodeccopont I1. I1. JloBamonend:
raasu I, IIT—V, VI, VIIT 1 X — opodeccopom, ZOXTOPON TEXHASECKRX
mayk A. E. Cwongupesay; rmapa IT — JI. 11, JloBamossim cosmecrio
¢ A. E. Cuongurpessiu.



T'nmasa 1

OCHOBHBIE TIOHATHA H ONPENEIEHNA
H3 FHAPABIIMHEN W TEXHHYECKOH THIPOAWHAMUKHA

§ 1. OBIIIUE CBENEHUA

IIpn BEDOJHEHEE TCHEAPOMEXAHHSHDOBAHHHEX IeoNoT0pasBefouskIx
# ropEux pafoT TEXHONOTHYECKHME OPONECCH BeIYTCA HONHOCTRI0 WIE
YECTHUHD ¢ HCMONLEOBAHNEM JIHEPIHH ABEMAYMEr0cd DOTOKA MHIKOCTH
(BomEr, pacTBOPE WAHM MeXaERUECHOR CMecH BOOH ¢ TBEPAHME WacTH-
mamu).

daHoHE [ENMHEHMA MESKOCTEH HM3IYHAKTCA MEXAHEKOE JHAmHocTed,
mnd WEAde rEjgpoMexamnmnoil. Jlpuxsamgene sagavym, cBA-
SAHHEE C IRMKEEHEM HECRMMAOMOE HHAKOCTE B ONEOMEPHOM OpencTas-
NCUHN, PACCMATPHBAIOTCH TH A PAB N EEKON, & B TPeXMEpHOM —
coboTReHN0 TEAPOMEXAHAKOMN.

Pemenme safse rOgpoMexXasdyd HAH TONPABANKHE NIPHE RE3yIeHEN
ABMEREEA SREIKOCTHE BEJeTcs AA# VoOOBHE, KOTJA B O0TOKE BCE Tpo-
CTPAACTED BANOMNGNO KEEKOCTHI. MHEaYe roBOpA, HAYYAOTCH IOTOKM
MANKOGTH [4A VCAOBHA CHAOMHAOCTH, KOTOpOe BHPAMACICH
B TOM, 9T0 JHAGHEHE pasMepH 0GNACTH TCYCEHA HENHKN N0 CPAPHEHEN
¢ ammamTymol woseGamma monexyn. Mz mocaepmero yenomms onpege-
MAGTCA MONATHEE sNeMeETapEOro obfsema mugkoern. Jlm-
meilHpe pasMepsl ATeMeRTAPHOro ofmema pomxen OHTE JOCTATOUHOD
GoNBIIEMA IO CPABHEHHEI) ¢ AMIONHTYI0H KONeCAHNA MONEKYN B MEIKOCTH
W NOCTATOMHO MainMP N0 CPABHEAHO ¢ JNHEHERME PASMEDAME DOTOXA
(nmaserpoM TPYOH, DONEPEMHHME PEIMEPAMI JOTKA K HP.).

OcHEOBELIC BAKOAHW B TFAJPOMEXALRKE TONYYEHM gnf sAeMen -
TapHEOTro 0DBeMa JKHAKOCTH (B THADANNNKE — ANAA ITeMeHTAp-
ol crpyiirm). B mmamemepmoM ene 5TH 3AKOHNH ¢ PABINYHOH CTENEHEIO
npuGAMwReRNs ¥ AOCTOBEPHOCTA PACHPOCTPAHAKTCA HA pealbHHe
DOTOKHR MATKOCTH,

B asaemenTapmom ofmeme JEAKOCTH INA CMEMEHHA OXHOCO CHOA
OTHOCHTENsHC Apyroro tpefyeTes DRRAAOMBETE HERKOTOPYI KOHETEYH
cuny, 9T CHIA NPONOPOHCHAJLHA OTHOCHTeNBHOR CKOpOCTH -
pedopsmanuu, gem obBACARETCA ABNEHNE NOrKOH WONBMKHOCTH

~um TexyuectTn Mugxocrm, ofraparomme TakmM ceoificTBOM,
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oTOHOBCKEM KU onEAKOCTAME. Bopa — pepon.

aTeH HB
v pOMeXaHNBAMAN — ABIACTCH THOmyy

goft HOCHTENs OBEpIME B TEA

JOTOHORCKOH MMAEJKOCTH.
Hb B csecE ¢ JARCUSPAPOBAHHAIME THEPIKIMI (8 7. u PACTBOpPHAIAg

rAmaME) BORA NPH OUPEGTEHEEX YCIOBHAX (HACHMCHAAX, TeMuepa-
:;;a a1 np?] JI;IBT ;-P;Ipmm, obnagamie PeOoNOVHOIECK | 3 "
caoficrsams. [locnenEne OPOARAATCA B TOM, WTO TAKEG FUipocMmoey
ofaamaloT PEYTPEHHUM TPEHNEM MEALY CHOAMM, NaMAOro Gomuumm,
qeM B OfEOpONEOH EHIKOCTHE (Boje), a8 TaxHe HATANBHEM COOpPOTHBIE-
ffieM CABNTY CA0EB OTHOCHTEAREO APYT APYra.

Wayvempe 3aKoHOD ABIOREBRA AWKocTedt B Tpy6ax m xamanax,
B NPOTOYHHX WACTAX [EAPABIRTECKHX MAIIBE X YCTPOICTE B BRAe of-
EOPOJHHMX MOTOKOB HIH cMecell ¢ THEPOEMA JACTHEUAMM OTHOCHTCH K Oco-
foMy pPRBJeNTy MEXaBMKE EjkocTedl, B KOTOPOM paccMATpHBaTCR
JANaYH TEXHEKE. DTOT PAs/ien BASHBAIOT TE X FU TG C KR OH rupgpo-
MexaBuKoi.

[I70oTHOCT B IKEAKOCTH HWAN CHAPOCMECH XapAKTODM3Iyer pac-
Dpefeenne MACCH BEMECTRA B MPOCTPAHCTRE, CIUTONIE B3AHATOTO HOTOKOM
(Aan cmecedt — sxmumocTsi0 W wactmnmamy), Cpeamee smawemmue maor-
HOSTH B HeKoTopoM Majgom ofBeMe OODPERNHETCH KAK OTHOINEnEe
maces Am, sakmogennpois 3 o0seme AV, x obzemy AV, T. e.

-0
= -

Jlaa XapaxTeDHCTEKM PACHPONENOHEA MACCH B IPOCTPAHCTEE HC-
OONBIVIT BENHUMHY, 00paTHYW OAOTHOCTH, HASHDBAEMYH YHeJHbHLM
ofwesom (Bofw, pacrsopa, regpocuecn), v = 1/p. B sagavax rappomexa-
HEAAUHA TOABIYIOTCA BENRINHOH YEeNLHOro Beca, ONpPEedAeMOro Se-
coM (cmaol TAmecTn) egWEENH ofBeMa BemecTsa, PaBHOLD

y=£2m g (L1)

Pasmeproctsio ypennmoro meca » MEEIVEAPOAHOM cuoTeMe efnHNd
CH cxymar usioron wa gyGuwecimi merp (H/x%). Tockoneky pasmep-
HOCTD eamnmi CHIBL (HBIOTOH) BHPAMAGTCH KAK HTC: M /o2, 10 [y] =
= H/m® = xre/m® c®. Pasmepmocrs nnormoers m yaeasmoro ofBeMa
foarsercrBero Kro/u’ w u'/kre. B crapoi rexumveckoft cucreme efENI
h']3= kl/u® (oromcmecransior ¢ KOBNEETpalneil).
eparvon ok BEMHE YICTLHONO Becd A BOJS B 3ARACHMOCTH O TOM-

o 1:‘61311',3 TPR STMOCHADHOM ABEHMR pasiWmM, TAK TpH =
Y o7 /M = 1019 kI/u®; mpn ¢ — 20° C y = 10,47 KH/u>=
= "7 KT/’ mpu £ = 80°C 'y =10 xH/u® — 1000 rI/u®. Han

THEpOCMeceH ¢ ropuum it
= 1150—1500 xlps . PORSME B opemment y = 11,5—15,0 kH/M®

3axonn nepensea
CMATPHEBAKITCH bifii|
HBA B ABYX ckan
Henemmrn ne

PR MaytemEm motoxor smmarocrelr ofmaHO Pat”
TPEX BOANTAR: BeRTOpHONH AaA KoJMTECTEA JUBILFE
APHEIX A4 mepemoca Temma m KoAWuecTRA BEmECTEA-

POHOCA BOZEEKAKT B morTORe MMKOCTE BCAEACTREE
ﬂ i



HANHTIA B PA3NLEX TOYKAX MOTOKAE HEONHOPONHOOTH B DPACHPENeseHEN
CKOPOCTH, TeMOEDATYpPL H KouesTpauus pemecTea. B aagauwax rmapo-
MeXARNIANEN TEMOSPATY PELI GaKTop He WMeeT (KpoMe SEMHEX YCAOBHE
npEMEneHa) MePROCTENEHHOr0 ANAYCERA.

Heoawoponmocts pacopegencuoua ckopocTeli B NONEPEMHOM CEYSHIH
noroin ofycnoRaneaerea TeM, 9ro B apboM siaeMesTapEOM ofBeme
AHARDCTH OO0 ero OoBepxiocTH .ﬂ,ﬂiﬂ-’rﬂ}flﬂ'r KACAaTeNnhlne ¥ HOpMANhHLIE
CHIILl PA3ANTHOI seauyanil, llepoue BOZERNAIOT BOIG/ICTEHe HamWTHs
BHYTDENHErD Tpenra (Rou Baskoct). [lo aaxory HeoToma goa ogropon-
HOH MHAKOCTH KACATE)bl0e NANDMAKEeINe TPEHHA T MEeKAY ABYMA CAOAME
B OPAMONENEHION TOTOKE BASKOM JKHAKOCTI CPONOPHUOEAALNO HaMERe-
HEID CKOPOCTH W, OTHECENNOMY K eNHNENe AnWBM I, 00 HOPMaa® K Ha-
NPEBASNHI ABHMEHHA, T. €.

du
T=R. (I.2)

Ha ypammenua (I.2) caegyer, wre opm u — const mepesoc Koam-
GRCTBA JBHACHNA otcyrersyer B T = 0. Kosdduguenr uponopnmomans-

HOCTH | HAJWBAGTCH AEEAMAIecKEM KosddmumenmTom
-}L'T“ = === B omcreme CH.

Bemwmmaa p He saBEcAT 07 JanieENA N XADAKTEPA ABEGKEHNA,
a BI]]}EHBJTHETBH JIHI @nuﬂﬂqﬁﬂm GBQﬁl}TBaH’ﬂ FUNKOCTH B 88 TBEM-
neparypol. [Tosamo puRaMemeckoro xoafdrnEenTa pasnEIawT K AE 8 -
MaTHYeCEHEN BoRrdpPuUmmEET BAIKOCTH B BUje v=
= p/p M%/c. JEATeENA AMHAMWTECKEX W KWHEMATHYECKHAX Kos(dmmuen-
TOB BASKOCTH AR BoAm chegyiomme: mpa t=0"C pw=0179.10"2
H-¢/m*nv=1792-10" m¥/c; ups 1 =20"C u =01-10"2 H-¢/u?
# v=087-10% u/c; npu t =40°C p = 0,066-10"* H-o/u* 5 v =
= 0,66-10"* m*/c. Hak cnegyer ns opaBeieHHEX aHEHX, ¢ DOBEIIEHIEM
TEMOEPATYPH AAA KEOKoCTeH BASKOCTH yOmsaer (Qn8 rasos — BOapa-
craer). .
B eayeae tomwonmenepoHmX Tmapocmecedf, waw Gyaer moxasamo
e raase I1, umeem geno ge ¢ puangecroll BAIKOCTEIO, 8 NCABNOBASKOCTED,
ofyciopnesEdoli Basm9meM CTPYRTYPHEIX CBASERN Med(ly TOHKOQHCOEDC-
HEME 9aCTROAMM Beaefcrame ocofemmocTell MEKDONOBEDXHOCTER B HX
raansmopelicTREA. [lokasatenn wosddunmenToR DCEBOOBASKOCTH Ipe-
BOCXOAAT B HECATRH H NAKe COTHH Pad NPHEPEOHFHE SHAYEHHWA | W V.

B dwamke, agazormymo saxomy Hewrtoma, mapectaw saxoms Qmxa
DiA MEePeH0Ccd BemecTHA

pAsRocTm [pl=

g, =eS2 (1.3)
i sarom Qypee anA nepeHoca TemIa
j=da % ’ {I i}

T8 ¢, H § — KOAEYECTRA BemecTsa W TeNAa, NOPOHOCHMLS W8pe3
egwmany nromagn » egunmny spesenw; [g]l = Dm/u®-c = Br/u¥;
s m T — KOHIUEATPANAA BEMEcTBa W TEMOEDATYPA;

T




¢ m a — xospdnuments AEPPysEm B TEMNONPOBOSHOCTH ([a] =
= Br/m-rpan).

B coorsercrsmm ¢ ypasmenmem (I.3) saxom mepemoca nemectna
fopMyamEpyeTcA Tak: KOAWYECTBO BEMECTBA, HEPEHQCHMOTO Yepes epm-
ENOY OAOMAAN B eIRHRIY BPOMORE, WPONOPOEOEAILHO IpagRenTy Kou-
NeHTPANEN 3TOTO BemecTRA B moroxe, B cmereme CH pasmepuoers [g,] =
=H/M* ¢, ale) =wm¥c n [s] = H/n?. Koappunmenta puddysan & tenno-
MPOBOJHOCTE OnpepenmioTes (EANTECKEMY CBOHCTDAME CPebl I TeMue-
paryps. [Iponeccw mepeHoca CYMECTHOHHO 3ABACAT OT CTPYRTYPH
noroka. [IpUMARNTENLRO K PHAPOCMECAM 3TH SAKOHEL B neppoM upulan-
FEHER OpPHeMAEME AAA MeXKEX N OUeHh MEeNKHX HacTHL, YuacTBYOmux
B mpongccax mepemoca (Emawe dugigiysuu).

§ 2. TOHATHA H ONPEJIEJIEHOA B3 T'HIPARINEH

B rugpaBnmke pacCMATPHBAETCA OXHOMRPHOS NBIGEHHE FKEIKOCTH,
OpE KOTOPOM CKODOCTh, jaBieHNe, NAOTHOCT: H APYIHE DapaMerpu 3a-
BHCAT OT ONHOH KOOpA®EATH, WaNpaBIeHHEe KOTOPOIl CORDAaj@eT © lia-
OpaBNeHEeM BERTOPA CKOpOCTH. TAKOP ABIUKEHHE Anmb DpRbamEeRHo
oTBewaeT EHCTPHTEALHHM YCAOBEAM TEUeHHA KEAKOCTH B TpyDax,
KAHANAX E 3JEMEATAX TPOTOTHOR JacTH Mamme. XaparTepnayercs 0HO
HeCKOTOPOM cpefEel mo cewenml0 cRopocTER. IIpM aToM, ecmu DapaMeT]E
OMHOMEPHOIO NBIKENMH HEe 3ABHCAT 0T BPEMENN, [BWIKCHHE ABJIHETCA
CTANMOHADPHENM, CCIN BABECAT, — HE@CTAUMOHE PN B M.
OcoopesiM BHIOM CTANUOBADHOTO JABEMKCEWA ABIAGTCH Y CTARO-
BOBIICECHA ABIDKOHNE, OPH KOTOPOM CKOPOCTh HMOTOKE B Dpoduib
CKOPOCTER He JABMCAT OT MPOAOILEOE KOOPAHEATH.

OCHOBEEIME JPaBHeERAME JBWMEHEA HECHKMMACMLX YRHAKOCTENH, Xa-
PARTEPUAYIOUIAME TEUeHHE, HBAAKTCA: YPABHEHHE COXpAHE-
AEA MACCH (HEpAsPHBHOCTE MOTOKA), YPABRNMEHHEE KON H-
YecCTBA ABHMEHWH A YPpaBEHeHms pmeprmum (Bep-
ByLI). OTH YPABHOEWA LONYYEHH AAA HEKOTODHX MANHX 00BEMOB 110-
TORA WMAKOCTE —TPYGR® Tora (Mam saememtapuoll crpyitku).
Tpybra Toxa pactMaTPMBAETCR KAX COBOKYNHOCT: AUEHE TOK a,
T. €, TAKEX JWHAH, B HaMIOE TOUKe HOTOPHMX HOPMANEHES COCTARIA-
OMasR CKOPOCTH PABHA HYNW (HHAYE TOROPA, UePes JNNHEI TOKA HeT
UPOTEKANEA JKHAKOCTH, & MMEETCA — JBIML BRONL NHEHR), a8 Mew(y
ABYMA OPOHBBOABHEIME AWEHAMA TOKA KOAWYECTHO TpOTERAIOmell mng-
KOCTH WOCTOAHEO. JT0 OSHA¥AET, YTO B MECTAX Cy/eEWA TPYHKE TOKA
CKOPOCTE NBMKEENA MEAKOCTH YBENWIMBAGTCA, 4 B MECTAX pacmmpe-
BRA — ymenrmaercA (pme. 1). Ilna cranwomapmora ABwHeRNs AATHA
TOKA B TPAEGKTOPHSA [NBWKEHEA YACTAI[ MUAKOCTH COBUGAAIOT,
AnA_HeCTANHOHAPHOTO — HE CORDAJATT.

HMng TpyGrn Tora Macea, a OpE DOCTOMHHON mioTmoeTH m obwnesmull
Pacxof N0 JIIMHE OCTANTCA NOCTOABEEIME, T. £, YPABWEH W £
COXPAaROHNHA MAaCCH MWEHO SANKCATH TOK:

purFy = puFy  mmm  u Py =u,F,,



T. €. CROPOCTL B mOOEpequoM ceveHEm TpyOxm Toka obpaTHO mpomop-
NECHANBIA mlomagn nonepevroro cewemma F. Jlam pacxopa Q = pufF
lkr/c) man

V =uF [sc]. (1.5)

Ecmu nponorapeduuposars pasemcrso (I.5), a aarem opommbie-
PEHOUOBATE Gr0 OO EOOPIHEATE I, MO Y IR

1 du { dF
— _‘.-—-—_EU
u dx F d=z 3
Torpa pna caysam DOCTOAEHON nAOWEAM NONEPEUHOT0 CEYRHEA

TpyGKN TOKA M PAacOpocTpaNAA OPMOARMKERNO AANNOe YDABHEEEe HA
NOTOX OPH OJHOMEPHOM [BMMIERWEH

CO CpeHEH CKOPOCTBID, NOXYTHM ‘FF
dufdr = 0 m u = const.

Ypasoumenune HaMeHE-
HHA KONMIECTBE OABHME-
B® A ana Tpybrm Tora moayuwawT,
UpEMEHAA TEOPEMY MEXaHNKH 0 TOM,
9T0 HIMEUSHME TNABNOr0 BEKTOpPA
KOMHYECTRA JIBMMCHMA BO BpeMenn
paBEO CyMMe  BCeX BHEUHUX
CHI, OPHAQHAEHHLX K PACCMaTpH-
paesoMy obsemy. Ecam mpomspecti
BHTACAEHES OPAMEONTEIBHO K pnc. 1, Pre. 1. TpyOxa Toxa
TO [AR  Bagexesuoro  obsema ga
BpeMa df OpH oepeMemieEun ero Memny cewemuawmm J—J, 1°—J’
m 2—2, 2'—2" nnA CTANMOHAPHOrO ABMIKEHNA NIMEHOHHE KONMYECTHA
OEUAEHEA TPOMIOHNET JWMEL 34 CYeT LHOTEPL HOAHYSCTBa [ABIKEENA
Memay ceqenuamMu f—J ® I"—]" ®m yRenmueHEA €ro Megy CeqeHH-
aun 2—2 u 22",

Jmaunr MAMCHEHHe DEKTOPA KOANYECTBA IBMMeBHA 3a_Bpems df
Syner

PR u,dt — pRou.u, dt.

Torga ® cooTRercTBME ¢ Teopemodl of maMeHeHUNH HONNYECTBR ARH-
MeENA, YUNTHEBAaZ papenctio pFu, = pFaua =m, TOXYIEM ypaB-
HEHEE JINA  PE3YASTEpYIOmed spemmed cmam R (panmod raammomy
BEKTOPY, OTHECRIHOMY KO npeMenn di)

m (u; —t,) = R. (1.6)

¥papeenee (1.6) npmbamuresno MomEO0 PACHIPOCTPAHATE HA OfHO-

MepHERI moTox, mEEMymEicA co cpeamedt ckopocrso, ITo aromy ypas-

HENHK CABIYET, UTO BCE MIMEEEHUA B MOTOKS ONPeJelflTCA NepemoCcoM
KONUY6CTEA JPEMEENA 9YOPed pPACCMATPHBABMEE COMEHHA.

YpasuesEwWe coXpPDaEeEHA 3HepPrEm (Aam ypasHe-

wge Bepayanmm) gas rpyfem ToRA MO;KHO DONYIHTH Amd cXeMms pme. 1,
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KOAWYECTEO SHEPTHH, Bowemmes B TPYORY wgepe
_Ej::“ﬂnfpfﬂmmmu ws mee uppes cewenue £—2 aa Bpems di ;]:p:
YOTAHORHBIMIEMOs [BRAKGHIN. Heuonsays 3aK0H COXDAHEHNA IHEprimm,
oUpeieAEM SEEPTUK TMOTOKE ANA obbema, SAKAIONEEAOTO B Ipefenax
ymaan}mx nonepeTHEX cogermil. Jlan mvemmtf —1 oua Byger craa-
MHBATHCA B3 KABETHTECKOH DHEPIHN MACCH (muf/2)dt, norerumansmok
gHEprUE JABIEHNA piFiuydt (TpomaseienHe CHIW MABICHHA p,F, up
nepesemesue 1 dt) HIH (pym/p)dt W DOTEHUMANGHOH SHEPTHE Beca
JUNKOCTE, ODpPefeaseMoll OTHOCHTEALHO YCAOBHOL MHBEARPHON mio-
cKoCTH, gmiydt (NPOHABEIEHEE Beca JRMKOCTH U BHCOTY Z.).

CnepopaTenbHo, TOAHAH JHEPrAA NOTOKA, DPOMNEANIEro wYepes ce-
wemme Tpybum I1—171, Gyner

(%)dzq-(’g—“) dt 4 gmaz, dt.

ABaorENHEO TOAYYEM OHEPIHIO TOTOKA, UPOMENNIEro 9ePes ceyeHume
2—2,

()i (5 omsae

Pasgenus noayveHREEe BHpPaKeEUA HA gmdf, NONYIAM YPaBHECHES
Bepayann fina SHEPLEM TOAOKEENA

U . | Pi
FRER R L2

10 KOTOPOMY HOJNHAA SHOPIHA CKIAAMMBAGTCH M8 AWEAMMYECKOH BEICOTH,
nBE30METPHYECKOl BHCOTH M BHCOTH yporas., Oma mocrosgpa mo Beed
mnuEe TpyOKE TOKa.

Hlas peanbmoi skEgKocTE Ha y9acTke oT cevemma [/—I] go awboro
TNPOHSBONLEOrO CedeHuA {—{ BOBENKAWT NOTEDA PHEPrAM HA TPEHEE

Az, ormecemume ¥ egmamme macew. ¢ yueToM Irmx uoTéps ypasHe-
HEE NpEMET B

%+%+zl=:r—!+%+z,+ﬁs. (I.8)

Ypasuenge (I.8) upuGnmuenmo xaparrepmsyer Gaxame omeprus B 10
TOKE IR ONEOMEDHOr0 JBMKEHHA CO CpejiHell CKOPOCIHIO Tepes AWAA-
MEYECKIT ¥ MLESOMATPRIeCH it HANODP, HADOPH OT PasHOCTH nonoeHEHE
ypoemell B umoTeps BEEPrEM Ha TPEHHE, |
. Hewonsaosanme ypasnenma Bepayanx xapaxrepmo pas pemesif

HOTHX UPAKTHATECKAX BANat, HAUPHMED, ONpejieNeHEH CK O PO CTH
HCTRYREEA MUIKOCTH ms cocyna. Ecam ypasEeEne (L7
AIA TPYOKM T0X8 DpEMeRETH K MAPOROMY cedenmio 2—2 W CedeEmd
B GAMOM YBKOM MECTe CTPYHKM, T0 AEf CKOPOCTH KCTEUOHMA iy MOHED

SAOHCATE
uy = Vzg [(31_3'}_]_ Em:m] _ (1.9)

r



Ecam momomars p; = p, =p (armocdepuoe pamienme), yposens
2, =0, a z2,="h, o ma (1.9) nonywmm Gopmyny Topmuenns

uy =1/ 2ph. (1.10)

dra (opmyra moxaswBaer, WT0 UPH MCTEUEHEH JKOAKOCTH wepea
OTBEPCTHE, IDH YonOBHE npenelpescenna DOTEPAMIHA TPERHE, CKOPOCTh
HOTETENHA oOpedeaAcTeR awmb BueoToR croaba k.

B [eicTENTeALHOCTR CKOPOCTL 3ABMCHT OT IeOMETDEYECKHMX Xa-
PAKTePHCTHE OTDEPCTHA, r0 PACHONOMENHA WA CTEHKE H peMEMA Te-
qennn. [loaromy B dopmyay (I.10) seogares mompapxa, HasuBaesmas
roadpunuenToM CROpOCTE @, T, €.

=10V 2gh, (1.11)

roe @ = 0,94—0,99 — amavenma gnm orpepermit pasmoli dopamm ceue-
HHHA.
Wenonwaya (I.11), merko onpemeamts pacxog B BENE COOTHOMEHEA

Q=uFy=pF, V2gH, (1.12)

rae p = pa = 0,85—0,95 — xoadppuumenr pacxopa, a a = 0,6—1 —
roaddHOReET cxmaTHA CTPYM B Hacapue;

#| — momepeasoe CEYEHHE OTBEPCTHA;

H=h+ (ps—p)/y — cymmapanii manop MEAKOCTH, BHpasaeMuil
gepes puicory ee cronba.

[Jo eTpyRTYpe M pemuMY JBMMEHHA CYMECTBYOINEe TOTOKE BA3IKON
BHALKOCTE ABAATCA BHA namusHapEue M typlynestse. [Ipm naME-
HapHOM ABEKEHUM WaCTHOL MUAKOCTR UEpPeMemAIoTea CAOR OTHO-
CHTENLHG CHOA (HAMPHMED, NOAKPAMARELE CTPYHEN 0CTAOTCH BHILIEH-
BamE). [lpg rypGyanedETHEOM [UGKeENH OTJEAsHEHE YaCTHIH
HEIKOCTH copepmaloT GecnopAfodioe ABMKeHHE Io GHCTPO BSMeHA-
OmEMeH TpaeRTopEAM. OT CTPYKTYPE K Pe/KAMa ABM/KEERH CYIISCTREHHD
BABHCAT BCE NPOUECCH NepeNoca, TPEHHEA B KOJKOCTH M HCTETJeHNA.

CTpyrType B peKEM JBEKEHEA DOTOKA ONPEfIEAATCA THEIOM
Peftronwpgca

wl
HE':T:- EI.igj

rge # W | — crROpOCTh M AMHEMEEE pasMep, XapanTepHEE NA IBHAKe-
HHH.
Ilorepm ma tpemme Az, pacxog() wepes OTREpETHE, &4 TAKME CODpPO-
‘ THBNEHEA [BIGKEHHI0 OOPelenfAwTcA B SABECEMOCTE oT umcna He mo
pasmaEE GopuMynaM regpabBamkn, paspaloTaEHLM HA OCHOBE BRCIE-
PEMERTANBENY JaHELX.

llepexog nammmaproro jsmmenms B TypOyaeutsoe UPOECXORET
B PASANTHLX YCAOBNAX NPH BOoAEE oNpefeaennoM anatenwn qmcra Re, .
P'IIEJIHHBIDT HEAHe2 H HepXHEeg H]}HTE‘IBGRHE JHAYEHHNA THCIA RB, Ang
KOTOPEIX XAPAKTEDHH CAMLE HATANLAHES BOIMYMEHEA X YCAOBHA DAaB-
HOPO BXOMA WULKOCTHE B OOTOK.
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Mpr Re << 1160 moamoxEo TOABKO JAAMEHAPHOR [BHKEHHE. [lp=n
wnenax Re > 6400 poamokno TonsKo TYPOyaenTHOS ABHIENNE. B gma-
- pasome KpRTHWeCKEX umcen Re peicmEM TeYeHusA ueycroiuus (nepexofi-
HAd obnacTh), ANATOTAYEAM KATCCTBEHHAH KapTHHa RabmoONaerTch m
npu ofTesaEEE TEEPLOTO TEAA HOTOKOM JRWAKOCTR.

B mmmemepunx sagavax THOpassmkd Ooasmoe 3madeHHe WMEIOT
SENEEMA KABHTANAN M FERAPABIMUIECKODro yiapa. Ha-
BHTANNA TPONCXOANT B KAOENBHEX KUAKOCTAX M BuawpaercH olpaso-
panmieM B NOTOKE LONOCTOH, S4NOAHENHLIX mapoMm mam rasoM. OBpaso-
BANTE, HANDEMEp, B HOTOKe BONH TYSHPLEOE mapa Momer OmTh DH-
SBAHO DOHIKEENAM JaBNGHEHA, BOSHUKANIAM BCAEACTEEEe BO3DACTAHNA
ckopoctn. [Jansesme napoofpasoBannd SaBNCHT OT TEMOEPATYPsr (1A
pomst opE p = 760 sy pr. or., t=100°C, ppm p = 55 mm pr. c1.,
t=40°C, npr p =17 mm pr. er., t = 20°C).

flonenme KABATAMUE MOKET BOSHAKHYTH B DESKO CYMAIOWESLCH
Tpy6Gxe mnm kamHale, mockoasky B coorsercrsmi ¢ (I.7) B mamboaee
yaKkoM cewpHEN (npH 2, = ;= 0) permumua gasnemus

Pi=pi—2 W3 —u).

Napnenne p, YMeELIASTOHd ¢ YBeNHUEHHOM CKODOCTH (mofskaTHA
MOTOKE) W OPN COOTBETCTEYIOMER ToMmmeparype ofychaoBameaeT Bo3-
HNKHOBeERe mapoofpasoBamus, & CASNOBATCABHO, KaBWTANHMA, IToas-
JEHHAEe KADETALORE DCETHA BHIEBAET YBeAHYEHHe COODPOTRBACHMH R DJg-
98T 334 ﬂﬂﬁﬂi BPEI[EBE EDBJIEEIGTBHB O0TOKa Ha OOREPXIICCTHB THDP,U,'HT
creEoR (paspymenwe ux), sEOpanum u myM.

[lpn pesroM mamedesWH CKOPOCTH JBEMKEHNA B noroke (Omerpoe
BAKDHTHe BeETHIH, OCTAHORKA pafiouero xoneca Hacoca ® Ap.) Boa-
ENHART ABNGHAE THAPABAMYECKOro ygapa. IJT0 ABAeHHE
MOHO DPACCMATDHBATE KaK YacTHHE cay9all OgHOMEDHOr0 HeycTamno-
BEEMETOCH pNemkeHEnd. EcIm, sanpumep, TOTOK IKEIKOCTE NDEFKETCH
CO CHOPOCTRK) L, M P KOHIE €ro NpPOE3BCCTE BHEIANNOE DePEKPHTHES
DOUAPETHOTO COYSHHUA, TO TPOABOHIET BOSMYEHHAE B NOTOKE MMEIKOCTE,
ROTOpO@ PacmpocTpaEmMTCA BROAL morowa. Ma fmsmxr mssecrmo, aro
awlue Mamne BOIMYMEHHA B TOTOKE JKALKOCTH DACHPOCTPAHATCA
€O CKOPOCTBN0 3BYKA a,. B CBHSW ¢ YMEHBIIEHMEM CKOPOCTH JRMAKOCTH
¥ BOHTRAA BOZPACTAET HABACHHE, KOTOPOE DACHPOCTPAHEBTCS BOAL 10~
Toxa. Msumenenme meBnennA NpONOPNBORANLHO @, H Uy I BHIPARKAETCH
dopuyacik H. E. Hyxoscroro

Ap=a,py,, (1.14)
RTaxum oBpasom, sgons motoxa or semrana Gymer pacIpoCTpanATLCR

HOBHINEHNO® RaBNeHme (B BHAE ymapa, T. €. BHEIANNON0 BCUAGCKA)
€0 CROPOCTEIO BBYKA.
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§ 3. MOHATHA W ONPENEJEHHA
H3 TEXHITTECKON MEAPOMEXAIMKH

Apmmenne DOTOKOR MMEAKOCTH OCYMECTBAAETCA NOR ‘meficTEmem
CHIH TAHECTH MAM JaBiedEA, CO3MABEEMOr0 HACOCOM HaM TYpbouamm-
noii. Ilpn atom cmam maskocrs cosepmarot Gpurumouny™ pabory mo
opMRPOBANNI0 UCOPePHNEBHATD CHEOPOCTHOrD DOAA NOTOKA, BCIEACTEHE
Mero DOTHOWAETCH WACTH €U0 Mexarmueckoli smepram. [loaromy wepe-
MEMEAHe SKEAKOCTH CONPOBOAOEeTcd pacCeAuMeM WaH [AECCHOANCHE
9HePTER (NPOLECCOM DePeX0A MeXanHIecKoll SHEPrRH TOTOKA B TEONOTY).

[lpm uay=enmu TeYeNHs HEOKOCTH DPARBANYANT KHHEMATHTECKEE
H AUNAMWISCKNC XaPaKTEPUCTRKE DoToRa., B mociennes chay€ae H3
BCOTO HOTOKA BLASAAIOT HEKOTOPHI 06BHEM ® NCCIEQyIOT CHIOBHE CBAIN
MERNY HEM B okpymanmel cpepoi. Cunm, #eficTRYONIEE Na BEIZENEH-
et ofmeu HEAKOCTH, MOGKUD pRajennTe Ha O OreMUIMe HOOBE p-
XUOCTH L C. H NEPFERIA G_THDE}IT‘EH CHIE THHECTH H HHABDIONH, KO
BTOPMM — HOPMANLURES CANE, ofycaoninesume fapnerfem B BASKOCTHIO,
a TaKie KACATENbHEIES CHIAL, NOPOYKAACMLIE BAIKOCTLH) H Tﬁﬁ‘jﬂﬂ:ﬁrﬂﬂﬂ
TPEHUEM FHUAKOCTH. -

KacaTennusimmn CROaMBa oo ﬂ‘j’ﬂ.l,ﬂﬂ-‘ttr}’ ADBAATCA TOABKO CHAL BAl-
woern (fuapgeckoil), OIHAKO ECHM NPOMIBESTH OCPENHENNe CKOPOCTEOro
moaia T}'pﬁj’ﬂﬂﬂ‘l"ﬂurﬂ OoTOKA, TO OOMEH KOJWYECTE [IBMMMCHAA MEHITY
CHOAME OCPESIHENHOr0 [ANIMEHHA MOKEO NPEACTEBRTE B BEAe TYply-
NenTHOH BASKOCTH HAM TypbynresTEOrD TpEHEA.

B reppogpraMmke YKASANHME CHAL BCTPETAKTCA B BEAC HENPEPHIBHO
pacopefeneanux marpyzox. [lostomy monnaywTcs DOEATAEM HaDpmme-
vEA enns, Hanpasseumem ofbemamx cun Asagercs obsemunit pec m
HEepUEA eAEENE obbesma. Hanmpaitennem HOpManLERX TOBEPXHOCTHHX
CHI ABAHETCH OIA0ACHHE, a8 KaCaATEALAHNX — HACaTHILHOE HATDAIREHHS
Tpenus., _

Jlamumapeoe B Typlynentooe ABMMIEHMA XADAKTEPHAYIOTCA pas-
nOuUKIMY  KACATEabUMMY uanpmrennaymn tpesusn. [lpa nammuapnom
TOUCHMA JREJKOCTI BEIWUMHIA KECATENLHOr0 HAUPAMKEHNs TPeHWS onpe-
penserca mo dopuyne (1.2) M. Hewrosa, smpasaomedi obmull sakon
BAZKOCTH OPH [BMLEHAR peanbuoll skumKocTie.

Hacareabioe uappaikenue Tpewwa npn TYPOYAEHETHOM ABNMEHNN
MHKOCTH MOMKA0 OpPeacTaBuTh B Buae o000mEHHOro BEpaMKERMA

T=p gr+ T (1.45)

rie T, — rypyreETEOS KacaTeILEOS HANDAMEHUE TPOHEA.

[Ipn cmabmo paserToM TYpOyNeHTHOM TEYEHNH KACATENLHOE HATPH-
WRETIHE TPEIHH BeChMa MAad0 OO c.purmnmn [+ TYPE}FJIBHTEHH HACATENE-
HEM HATPACHEEM TDENAA, H BM MomHO mpemefpeus. Torga mupasce-
ape ([.2) npmummaer mup

T=1T, =Hﬁu,ﬂ£. [1.15}
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rae e = pl (du/dl) — roadgumuent rTypOyaenreoll BASKOCTH;
ly — nJmEA, XapaKTePEsywmasx TypéyrenTmoe nepeMemnualie.
XapaxTepneTIER  NAMIHADIOre [IBMIKCHIA, OrE  xapaxTepHCTURN
MOMKHO HOJTYYETH B3 OCHOBHBIX nudibepeHIBANBHEX YPRBHEHRIE ABNIKe-
HUA EBASKON HecHmMaeMoR REAKOCTH rmgpomexammem. Ecam B oaTHX
VPARHEEHAX NOJIOMETH PABHEME HYAI0 COCTABJRIONUE CHOPOCTH, mep-
DeHARKYAAPHEME k ocH moroka (TpyOm), a TAKMKE Tpagment CKOPOCTM
du/dr » mampaBpACHEN, UAPANNEABHOM OCH, TO OWH UPHBOAATCA K BHAY

afdr (r dujdr)= —Aprjul, (L.17)

rae Ap — pasuocTh MABIEHEA HA paccTosHmE I rpyls; r — paccToATe
gaprofl TO9RM OT OcH TPYOH r = y.

Ecnn moXosEtTs, W0 CKOPOCT: TOTOKA ¥ CTEUKN PABHA HYMO, a r
pasgo pagmycy Tpydm R, To ms (I.17) caemyer

u e (Apfaul) (R* —r*). (1.18)

Hs ypaseenna ([.18) smzmo, wro KPHBAA PACHPONRNEHHA CROPO-
creit — napafona, BepMEEA KOTOPOH HesxnT Ha ook TPYOu. Makcmmans-
HAA CKOpPOCTH i, Oymer upm r =0, 1. 0. uy, = ApRY4ul.

B cmow owepens, cexyEnEnti ofseM oporexanomedl WEIKOCTH

R
Q= | 2stru, drem nR* Ap/Bul,
L]

OTKY/lA CDEJHAA CKOPOCTE Uep = RP*Ap/8ul B iy = 2u,,.
Orcoga. pepenaj AapieEEA HIH TOTEDH HaNopa Ed TPEHHEe OpPH
NAMEHADHEOM TEYEHHE MEAKOCTE B TpyOe onpejenmoTca no Gopumyne

Ilyazeiing (pmc. 2)
' Ap=32plug/D?, (1.19)

rae | B D gnmea » peamerp Tpy0sl, M.

He ypasmemma (1.19) caemnyer, wTo moTepm Hamopa mpPAMO DPOmOP-
OHEOHANBHE CHOPOCTE H [AuHaMideckoumy woabdaumesTy BAZKOCTH
MEAKOCTH B oDpPaTHO DPONOPUEOHANBEL KBajApATy AHAMETpa TPYOHL.

Xapagrepnerurn  TypOynenTuoro nsmmepus. [Ipu typOyaenTHOM
Te'UeHNE UOPOMPIEHMEe JREAKOCTH MOMMEO PACCMATPHBATH KaK caywaiimo
HIMOHAWIOESCH BO BPEMEHW TAMM{aHHE BHXDORLEIX MACE, COBOPIIATC M X
DOCTYDATeNLHOS JBR/KEHES, OPHIEM B Kakgod (uxcmposammoll ToIke
OOTOKA HENPEDHIBEO MEHAKWTCA CHKOPOCTH WU JaB/enmd — HMEeT MesTo
OyAbCAIIAR CROPOCTE ® Jasnenmd. Ecim B karofi-nmmGo toame Takoro
HOTOKa WIMEPATH CHOPOCTE 84 HEHOTOPHE NPOMEMCYTOK BpeMeHM, TO
DOXYIHM KPHBYI0 B BHAE BOIHECTON AHENH, XaPakTePHIYIOMYn TyAs-
canui ckopocts. [laa ]FGTH.EUHI;BIIIBI‘WH IBIKEHNA OCPENHeHHAA CKO-

POCTH HOTOKE B TOYKE W — %5‘ udt,
0
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Apyroil xapaxrepucTuroil ABWKSHMA ABAASTCA BEANYHEA pasMaxa
OTHAOHEHRT MTUOBEHHALIX cropocTell or cpepmero amadesua (cTeneHs
TYPOYACHTHOCTH), ONPENEAASMAR KAK

T
ob= [ u—ijat,
L]

rfie 0, — CPeHEKBALDATHINAA CKOPOCTE; B’ = u— U.

[Mpr ryplynenrmon IBEMWEHRN MEIKOCTH OCDefHEHNAR CKOPOCTh
GlcTpo HapacTaeT B OPACTEEOTHOM CN0e UoTOokAa. B HOTOKE TpE BTOM
pesiaMe BCMEACTBHE NOYCTOETHBOCTH OCHOBHOTO OCPENHCHOOrD ABHAKe-
HA 3aPeEiaaloTcE DHXpentia MacohH fonpmnx pasMepoB; 9TH BHXPEBEHR
MACCEI ABNHAIOTCH TaKiKe EEFETDﬁ'H’EBHMH b § OopoA AT MEHpIIHE BHE-
pepule MAacce, pacoaganmuect ©
ceolo ovepens ua bGonee Meakpe. 1gﬂp1,,

Ecaux 0 jsupsocrs cMadmnana
rIagKylc ODOBEDXHOCTE TPARRD Q-
TONL, TO BOOPOC © THADABINTECHOM T
E-OIIIJEI'I‘IIBJIEEEH CROTEHACH Gur I pac-
CMOTPEOHM B OQCHODHOM BHYTpEH-
HEr0 TPEHUA JHEAKOCTH, B NelH-

|
CTEUTENBHOCTA Jade CaMue rhnag- i I
rpe Tpybm mepoxosate. Hpurn- ! -
JecKad CROPOCTh, OPH KOTOpOHR . Reyp igu

AAMHAHADHO? NBIMKERHE NeEpexXoOBET
8 vypbyaemtnoe, Tem Bmme, wem Puc. 2. Tpagmx Ap(u) » sorapidam-
MeHblle [MEpOX0BATOCTE. B CBOW uecicon macurrabe:
ogepens creéocmEb TypOyneotEocTE ! AAR Mﬂ'ﬁmﬂ;: Coorbs g # — pan
opu ofuEAKoRmx He Tem bhme,
wen foabme mepoxoBaTocTh TPYOE.
Ofsmmo kpwrmveckoe wmeno nns 1py6 me opesmmaer Re,, = 6107
Hanceeiimee poapactanme wmena Re nums yennausaer METEHCHBHOCTH
TYpOYAGETAOCTH, HO HE BLAMBACT MAMEHCHUA KAYeCTRA JBEMEHEA.

Jlna XapagTepucTHER TYpOy/NenTHOTO NBR/KEHEA OOAYYAI4 Pacmpo-
crpaneume Teopus TypOymenTEOTO NEPEHOCA, B OCHOBY KOTOPOM maiao-
JENA THIOTE3A O TOM, 9TO.OTHeAhEEE O0DBEMBL MHEAKOCTE KOHEYHRIX
pasrmepol MOIYT OpH CBOCM [BEMEHNN DEPeHOCHTh PASNHYBLE croficTea
(rau memecrno). Ilo dusmgecxkomy ppomeccy TypOyReHTHLE NepeHOO
TPAKTYETCA Kax XmoTmveckoe ® GecnopAfodnoe sRAesmeé, He CEASAHHOD
¢ puHaMpxoll moToKa, M UPEACTARIAETCH MOBTOMY Kax OH HAJOREHHEM
Ha ocpefuenumdi moTox. B peilcTBRTENBHOCTA NEPEHOC OCYIMECTRAAETCH
BUXDEBEMM Maccamu (BEXDPAME), KOTODHE HMEIOT pasnhle PasMeps.
Moaromy semwymna I, B Gopuyre (1.16) momer xonefarvea B Gonpmmx
npefenax M JIOCTHTATH OONEPETHOTO PasMEpa NOTOKA.

GMopuyny ([.16) mowno opegcrasnTh TAK

T =plj (%)!. l=yp.
15



Tlas gpyraoii TpyGei B 3aBECHMOCTH OT €8 Pajayca M PACCTOARNA
or cremkr [, = 0—0,14. YVeranonneno Taxme, TT0 OpH Ghapmux YMcrax
Re s nepsoy nprAmmenHd |, MOYKEO CIATATh BEAWYNHON, HE3ABHCHMON
or u, T. KapMaE Fames 3aBmCHMOCTH AAA l; Bupa

du | 8%
b=k | g (1.20)
rae k = 0,38—0,4 — xomcrarra T. HapMana, nonyaeHHaA IRCHEPRMEN-

TAnsHED.

HeponssosaEme TeOPEH MePEHOCA KONWIECTBA NHIZKCNNA [&eT ROa-
MOMEOCTE DONYYRTh QOPMYIY HAf PACOPeNeaenuf CPeJHNX CKOPOCTeH
[0 DONePevHOMY COYRHEI0 AUp4 NA0CKOro TYPOyAenTHOro mOTOKA

um_u=—_"_;.[1n (1—] -4 +];’1—%]. (L.21)

e va= }/7/p = } ghAp — QEHAMAIECKAR CKOPOCTE, M/C.

——Y IIpn papEcMepHOM AIHEHEAN KW
10 KOCTE B Tpyfe mo omMTAM CpPAIREHT
CKODOCTH ¥ CTEHKH MAMEHAGTCH D 84-
8 sucEMocT® or gmcna  Peiimoasjica
A MEPOXOBATOCTH MOREPXHOCTH CTEHOK,
Ilpr aroM gas Aapa moTtoka B awGoM
CAYy9a¢ BLIDOJHACTCA COOTHOLICHAE

Hme® 1, (w/R).

J1o sRagwr, wro Oeapasmepune
KpPABHE pacupefleieHMA CROPOCTOHR
00 OPAESIEHAOMY YPaBHEENID [IA
62 04 0F 0§ y# THagkoli @ mepoxosatoii TpyG mpm

COBMEMEHMN TOYEK  MAKCHMANBHOM
mfﬁﬂ‘ﬁepﬁ"r = :ﬂ.m CHOPOCTH NAKT eNHHYI0 KPEBYID B

H MBPOXOBATLIX TDYGAX: Alpe TeYEHNA W OTARTAKNTCA ¥ CTBHOK
1 —no Teopum: § — no swomepuwaenry  \PBC. 3). B uacrmoerw, teopermweckan
dopuyna (1.21) nopm k= (0,36 paer
kpwpy®o 1. Yrobum ompepenmrs Bmp dymwmmn f,, OpPHBIEKADT IKCHE-
PEMEHTANBHEE Janmue. Jlaa TpyD, AoTHOR W KAHALOB, MOMEMO Appa
LOTOKA, PACCMATPHBACTCA OTHENLHO NPHCTEROTHAR 0004CTH W XOrpa-
mEwmit caod. Jlaa mpmcremownoit obnacTm CTpyXTypa GopMyas DpE-

HEMAET BHJ
wfve=Cy + 17k 1In (Vo y/v). (1.22)

B caysae smawmreasuoll mepoxoRaTocTHt CTOHKE, KAK MOKAZMBAIOT
HIME[IeHMA, DACOPeARNEHAE CKODOCTH SaBUCHT TONBKO OT NHHCIHOTO
paaMepa MepOXOBATOCTH CTEHKH [y M DACCTOANHA 0T Hee y, T. 8. u/v* =
= fa(y/ry). Oxazanoch, wro mpm mepoxoeaTHX CremKax TpYOR AnA
DPHCTEHOYHOM 06aacTR moToxa, mo amanormm (1.22), MomEO 3anmcaTh

/vy =Cy+1/k1n (y/r,). (1.23)
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O6paorka mamepennit T. Huxypamse gam Tpy6 maer umcmosue
3HAYLHNEA OOCTOAHENX, & dopuyra (1.22) ppumuvaer sug npn k — 0.4

ufv,=255-L5751g (v, u/v). (1.24)

Ji OPEfesiOB HAMEHCTHA OTHOCHTENLIOE mepoxosatoerm R/ry =

= 15—500 ofpaborka gamEmx waMepennii DOSROAWNA TONYIHTE HOCTO-
AHNKE TaKKe b pacuerHolt hopmyne (1.23)

ufv,=5,85+5,75 Ig (y/k). (1.24%)

B paccuarpunaemon caysae npopras mo (1.24°) mosmEo moctpouts
mna peero cevenma Tpyfint. Crepayer aamMeTurs, 9T0 8 YCXOBRAX TYpOY-
ABUTHOLO ABHAGAMA DNOTPaMuNILil caoil nun raagsmx Tpybd mMmeer mua-
TORHO MAJYI0 BLICOTY DO CPABMERHI0 ¢ MONEPEYUEIM PasMEpPOM TOTORA.

JRcHepUMCHTANEHKMMA paboraMn yeranosaeno, 1ro nanbonee Tounni
PeaynLTAT OAA CAARKAX TPYO u mppa motoka faer dopmyaa

(Uag=—u)fvry = —1[k1n (1 —R/y).

Ha pue. 3 aromy ypaesesmio yaosnersopaer xpusax 2. Ilpm srom
CpenuAs OPAHHATA KPHAOM (Mpa—u)/ v, o= 4, & Uep = 1 &~ 0,8 Uy

Jaxonw conporusacans B Tpybax. Hawx ato cnegver Ma xapakTepm-
CTER IBIKENNA, MERAY DpoduiIed ckopoctel o Tpyde (B B moGom gpyrom
O0TOKE) ¥ 3AKOHOM CONPOTHEIEHMA CYMECTEYeT CNHOBHAYHAA CEBA3L.
ITpu ycramoBRBmeMCA MBEMMGHUE mepenaj Aanaenwsa Ap (wam morepn
Hanopa i) Ge30THOCHTEABAO K PemiMY TEICHHA MNIKOCTH ONpejelAeTCH
penmurnoll KacarensEEX HWamps:xenuil {rpemmes) ma cremne T. [losromy
MOMIHO BANMCATh Ana Tpy0u CooTEOIMGHES

nR*Ap=2aRltx unn t=ApR/2l.

B cBoo owepenh MHOTOIHCAEHIMME ONHTAME YCTAHOBASHA UPONOP-
guonansnocts (Gopmyaa Jlapen—BedicSaxa)
[
ap=¢173-.£"~§£. (1.25)
- Ho macToamero mpemenu eme e paspaSoramm coocou ama memo-
CpeACTREHEKX MAMEDEHNI KACATONLERX Hanpamenn# ma cremke. C yye-

TOM CODAIDERENA pPASMEPHOCTH, & TAK/Ke W3 GopMyn mna pacopeaenenus
CKOpOCTeR SABHCAMOCTE [JIA T TAKM@ MOWKHO 32I0HCATL B BHJE

1= (U, Dry [VR) pu*(2;  u=ugp.

B ceow ousepess ¢, (Re, r;/y) oficamazaer nax A — woadduumenr
THAPABARISCKEX COOpOTEBAeamil pemxenmio. (Ob6paborka mmorouncaen-
HHX RAEENY WSMepenuil uf rEgpasamTeckn rasakax Tpy6 m ryply-
ASMTIOTO JBRMMKEHNA (cM. pHC. 2) B HEX JREIKOCTH XOPOMO YMOBAETBO-
paer sasmcumocTE (mo Re << 5-10%)

A =0,3164/R%%; _ (1.26)
2 Bawas 545 B+ Pymous-] 17
W, i
n. Yu-Hypy




a B obnacTs naMmEaproro ssncenna, npupasaussa (1.19) n (1.25),
2 =64/Re. (1.27)

Wmeerca DpaAMaA CBASE NEHRAY Uy M A, MOCKOABRY [MHAMHYCCKAA
CROPOCTh BHPAMIAETCA 9epes Uy = )V 1/p, 7. €.

U, = Vgﬁ- (1.28)

Aro cooTHOmERmE MOMKAO BEecTH B Qopmyant jas onpenesenms
npoduan pacupesesenpA cxopocreil B momepeunoM cevennu TpyGonpo-
sopa, Torna moaywny, uanpumep, dopuyny aaa pacuera woaddmim-
eHTA COUPOTHBACHNA D ImepoXoBaTHX Tpybax (meoonnaywoT U Apyrue

Goparynn)
VA =1,7442 g R/r,. (1.29)

OpEaKO B OTHONIEEEN YHeTda INEPOXOBATOCTH CYLIECTBYIOT Ompefe-
snesnwe orpapnvenus. Hanpemep, » opusefesumx dopumysax mepoxosa-
TOCTh NPEHCTABIALTCA B WHIE OAHNAKOBMX BAHCTYDOR IO Beedl mopepx-
BocTH TpYOH, XoTA ogmu npAeiimumil pasMep aTHX BLICTYNOB HE MOECT
OTPAINTE BCero pasnoofpasuA TEHOB IMEPOXOBATOCTEMH.

B xoporrmx tpyGonpoeonax, Hacajkax m paTpybrax Ans ABNWMCHEA
AMHAROCTH XapAKTEPHO usuerenme wpodmredi cropocTell 0T ceueunA
¥ cevenmio. Jlus GUX OMpRAENATCH MECTHEE CONpPOTHBASHERA mo ofmed
dopryne h = Eu?/2g rpe E — Gespasmepnuit xoadduumpent MecTHRIX
THIPABAMYECKEY CONPOTRBACHNA.

Hopo@ine rogpognuasmivecknx ARACHET — OCHOBA HAYUHOLO BKCOEDH-
MENTA NPONECCOB NBMMEENS JREAKOCTENl ma Mojexnsx. PeaymrsraTnt
BRCOCPEMEHTOR HAa MOAenAx Moryt OuTh UepeEeccHN Ha HATYPY IpR
cobmogenuyr yemoemii nonobus. B ocmony mogofina moaowmeno coxpame-
HUEE COOTHOIMEREA COOTROTCIBYIONEX IeOMETPHYECKHX pasMepoR B (uan-
GECKHX BENMWYmu (BpesMemn, cKOpPOCTH, NABICHEA ® T, [I.), OUPEEAAI0-
mUX PacCMATPHBAEMOE THAPOJAMEAMHYECKOE ABAEHNC HA MOAEIH ®
marype. Jlas 9T0T0 Henonsaylor GeapasMepEMe K PR TEPHT Mo J O -
Oma.

B Texmumecknx sagagax BCTPEYAKTCHA MAYYACMEIR ADNCHEA, KOTODHE
NOANAKTCA MATEMATAYECKOMY OONCAHEMI0 mponeccor amddepenumans-
HEIME YDABHAHHAMYE, OKCOCDEMEHTAJNBIO0E MIYUEHNe TAKAX HBJICHMH
OPOMIBOANTCA AAA CPasHEONA TEOPETHYECKHX PESYARTATOB C ONKTOM.
B orom caryuae kprrepnn mogobma HAXOLAT M8 ATANEIA ITHX VDABHELNH.

Bonpmmmmerse Texmmyeckux 2afiaw, ocofemEo B HAYaAsHON CrogmM
GIYYENRA OTAEABHHX CA0/ULIX ABJGEWH, He HMEDT MaTeMATHYECKOTO
ONBCARNA WX ypasmernamu. B ovom caywae pas monywenna Gespasmep-
BHIX "HEEN MCOOALIYIOT TeOpww paamepnocTed, B nmocaegymomem npm
DOATEEPIKACHAN SAKOHOMEPHOCTEl M3YTAEMOr0 Dpomecca Ha Rarype
Dony9ernse OeapasMepiLie THCAA MOMHO DACCMATDHBATH KAK KPHTEPRH
DpEGANMENAOr0 TEXHMTGCKOro mMoxgo0mm
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Wz amanmza paddepenusansumx ypasrenuil THLPOMEXARERE OAA
HEKOTOPHX HABANHANPORBAINILIX YOMOBEH ABHKEHNA HEC:KHMAaemoi BAs-
BOH MENKOCTH HOAYHEHUE CAESRYIOUINE OCHOBHHE HPHTEDAR nogobma:

Rg =ulfv—ancno Peifigoismgca;

Eu= p/pu*—uamcno Binepa;

Fr=utfgl —ancao Opyaa;
We=o/gpl*—uancao Bebepa.

(1.30)

Yenoune nonoGns XapaXTEPR3YETCA OZHHAKROBOCTEI0 YHCAA KPUTEPAER
ang mogenu m uarypu. One obosmagaercs caopos idem, 1. e, Re =
= jdem, uan Fr=idem = 7. n.

B cnereme mmeen ([.30) smeno Re xepaxrepmayer ormomenus
CHMl HUEPOME 1 cnuam BAskoeTH. Y n e n o Eu — coormomenue nosepx-
HOCTHELX CHN TABMEITHA K CHaam HIepOAil H PaBHO OTEOMEHHI DEpPEDATA
JBBNEIHA B ABYX TOUKAX DOTORE X JAHEIIAMHYECKOMY JaRIeHNI0. WIH
ckopocTnomMy Hamopy, Y ucano Fr xapakrepmayer cooTHoIIeHHE
HNEPIAOANLY CHI W CHIE TAYKECTH B OOHOR. Yucno Wa = COOTHOIIE=
HAR CHJ TOBEPXAOCTHOND MATHKELMA M CHAM THkecTH (rae o — xoad-
¢uumEeHT TOBEPXHOCTHOTO HaTmmenud mmgxoctw [EH - ar/a?]).

B foapInHCTES THAPCOONNAMHYIBECKNY }?.‘BJI_EIIHIE TEXAWKHA BeJIMYHIA
HABITERNA | CHOpOCTH B mobol Towse MOTOKA OHAHOSHATHD OOpefeslneTCH
aacaom Re. B srom caywae wmcna Eu m Fr me asnawTes xpurepasum
nofolMA M TOAAOCTHI0 SaBMeAT oT Apyrmx uucen. Hanpumep, npa
OBIGHEHMI KUTKoCTE B TpyGe wucao Eu, KAl 9TO CJejyer us (1.25),
perpaxiaeT GeapaaMepuyYd BeANYHAY COnpoTusaedun, 7. €. Bu = Ap/pul=
= [ (Re). y

B croo ouepeps, wmeno Dpyaa (Fr) cobmectdo ¢ umenom Re nmeer
OHPeAensOmee 3HAYEAUEe AAA OTHPLITOr0 NOTORA, ABWKYIMErocA Lof
nefiereueM cHAn rmaectn. Yumeao Bebepa (W) mumeer onpepensomee
SEATCHES, HANPHMED, AR DOTORA B BMIE CTPYH, MCTeRAKMek A3 Facanky.
Ilprvepom moToRa, OpH MOEEINpOBAEEM KoToporo Ymcac Eu mmeer
onpefesAwINge 3IEAYEREE BMecte ¢ Ile, ABNAETCA DOTOR B HPOTOUHOR
qaeTR TyphoMammn,

Jng npadamkeEHOro TeXHIecKoro MoleIHPOBANIA KPETEPR TOM0-
6ma monygaoT H3 TEOPHE pasMepEocrell ¢ mocnegylomuM DOJTREDHe-
HAEM KX SKCIepEMeETOM Ha Hatype. B aTofl Teopam pasamvanT oCHOBHLE
pesapEcHMEle  QEspaeckme sexmwmEn [B rexmuke — mumma  (Merp),
Macca (HEmTOrpamMM), npema (CeKyHAA), TepMOTHAAMAYECKAA TEMOEPATY DA
(rpamyc neabcHA, KeNLBME), CHAA TOKA M CBera (aMmep o Kanpgena)]. Paa-
MEPHOCTS OCTANBAMX (PHIMUCCKAX BRJMTNH, HAAKHBAGMEX T POMNIBO-
ARHMME eIRERDAMT, OPIEAMASTCA Ha ocHoRAnmE ofmux du-
SUUECHEX BAKOHOB. JTa CEA3L NPEJACTABNAETCA B Bujge GopMmMyam
'PEIHHEPHGETE‘

OcroBol TEOpHR pasMepHocTell ABIAITCHA ABA NoaomeREun: 1) o Hean-
BECHMOCTH OTHOMEANA IBYX YRCASOAEMX SHauMHul (HAUYeCHUX BEJINTHE
or pafops MacmTalos, BEPAMEHUNY B OCHORMEX EJMHRNAX NINEPEHMA,

P 1%



2) BOBMOMHOCTE DPEACTABKTh COOTHONIGHME MEFAY PasMeplLEIME puzu-
qocKNMR BeANTERAME B BHAE CODTHOMEHEA Mewny Geapaamepnnivm
penmgnEaMe (n-reopema), PopMyasl pasMepHOCTH JmanYecKUs BEAH-
qilE HMET PHA CTeNEHHHE OJHORAEHNOB, T. &,

L p=apmy, (1.31)

roe @, f @ y — pasuMepHOCTh OCHOBHLIX EIHANIL

Cornacmo Teopmm pasmepuocrelt amcno GespaamMepnumx
umcen (WAM KOMOIEKCOR), XAPAKTEPASYOmMEX JARAHHE nponece,
ONPeACAASTCA PEZNOCTH MEHKAY YHCIAMW HE3ABINCAMUX
PaaMEPHENX PHSAYPCHAX BEAHIHEO M OCPEHINLX DA3-
MEePHOCTEH.

IIpRyeps BCHONEB0BANMA TEOPHNK PaaMeprocreil npusegennt 8 rir. 111
B Apyrux paspgenax,

& 4. OCOBEHHOCTH FHAPONMHAMMUECKIX ABJAEHHI
IMPH TRAFOMEXAHN3ALIIN

PuppomenaMagecKAe ABJERHA COCTARNAIT (HIMYSCKYW CYMUOLTDL
TPEX OCHOBMEIX TEXHOAOTWYECKEX Mpoueccon rugpovexamnsanmm: 1) pas-
PYMEnKA CBABAMX AR HAXOMMUANCA D NEANKS TOPEWX NOPOJ MuIpaBiu-
QECKEME CTPYAME DASNOuNLIX mapaMerpen; 2) rogpaningyeckoro Tpamc-
ODODTEPOBAHNA YJacTHI, HAN KYCKOR TODHEX OOPON OTHPRITHMO BAN
HADOPHEME NOTOKAMH KMAKOCTH, J) HaMHBa OCaMaeMBIX 94CTHI, HAH
KYCKOE FOPHEIX DOpO] B 0TBAAAX, FOPUEX BupaboTkax HAR CHENRANBHLIX
COOPYMEERAX,

COOTBETCTBHH ¢ 3THM pPasanedpe TRAPOZHUAMAYECHEEe ABNeHHA
COMPOBOKAANT BOBNGHCTENA CTPYH Ha DpPerpafy B smfe lennmn ropmoll
DOPOALE! WIH TPYHTA, ABMMERNE NOTOKOR JMAAKCCTH ¢ TBEPAEME YACTH-
LaMH, OCaMJIeHNe YACTHIL B RIKOCTH TP Yemopmax ceofommoro miam
CTRCHENHOrO mafeHdEfd W fuapTpammo MULKOCTH 4epes MeANK BAN pas-
PHXJISHHEY MACCAB TOPHHX DOPOA (rpyuTa).

Beneperene wenpepsiBuoctH TEXHONOTHYECKNX NPONECCOB THIPO-
MEXARHBANAN TROPETHYCCKN MOMRHO DACCMATPHEBATE THAPOLRHAMHYE-
CKHE ABJCHEA KAK OTPAMANIEE YCTANOBMBMIMECH GOPMEN ABIGKEOHNA MO~
TOKOB.

Hax pemkeERe WOTOKOB BOXH, Tak H MBMKCHHE THApOcMecedl, npo-
HCXONUT B (UKCHPOBARHEX BHGIIAMX THEEPAEX IPARANAX, 8 TOPEHOCHMEe
9aCTHIN ¥ TMPONecce ABMKEHNA COXPAHAIOT B OCHOBHOM CHOKR GoOpMY
B Maccy (Xora Moryr GMTE ¥ OTKNOHERES),

I pyroi ocobernoctnio sBaneTcA Baymane BHYTPERHEX DoBepxnocrei
PABIENA MONY MEAKCCTEX (Bomoll) W TBOPUWMHA TEIAMN, HAa KOTOPHX
BOJHHRAKT CAMKMANE CANOBHE BIAWMOAENCTBNA, CYMECTHENHO BaWAK-
MEe 00 HaMeNenme CKOPOCTeR W Janienns; MOBePXHOCTH pasuena me-
ycroianes ® GucTpo paspymaores, obpasys BUXPEBKE MACCH paanmntd-
HEX pasmepos. [Iswienue TROpIMX w@acTWN INATHTENBHO YCAOIKROACT
BHXPERYI0 CTPYKTYPY NOTOKA.



Hanmuue OTEOCHTENLHOrO ABMMGEHEA MENIY HECYmell MAAROCTHIO
U TBEPARIMM TeNAMM SBAASTCA TperTLeidl XapaxTepEcilt ocofemEOoCTHI
PACCMATPEIAEMEIX IOTOKOR,

Vxasanuue ocofennocrn ofycnopaneamT BOSNNKHOBEEES CHA THIPO-
AMNAMHUECKOrO BaammopeficTema Mempy Qasamu, MeKRY TBEPIHIMIK
GACTHOAME B CTEHKAMN DOTONOB, 8 TAKMKE MexAy wacrmnamm. Beamumma
W XAPAKTED DTOT0 DIaEMOMefiCTEHA 3aBACAT OT KPYUHOCTH YACTAN, pe-
WIMA IBAMKEHNA O0TOKA, NeTporpafuieckoll XapakTepaCTAKE, KOHIEHT-
paudE TRepuuX wacTAD B Ap. OO0 sToM RRamMofgelicTBHMH MOKEO CYNETH
o0 JANHEEM E3MEDERNE AJIA OTAEABEHX TEAPEBAMTECKEX XapaRTePHCTAK
mpewzsenna, C sToll NEenEw BHNNONHEHH WIMEPEHRA AOA TACTAN KPYOHo-
erew 0,1—0,5 My Toit ;xe maccosoll NACTHOCTH, 9T0 ¥ Bofa (T. €. Op®
Vs =Yg}, Oka3810CH, 9TO MAKCHMAIBHLE CKOPOCTA NX ABMMOBNA GonbINe,
qeM ABMHENNA THCTON IMPAKOCTR, TO e MONYYENo W B OTHOWERHY Koad-
dinuuenTa CONPOTURINEUA, DPEYEM TOC/ISNNT BO3PACTALT ¢ NOBLIIEHTEM:
KONUPHTPALAN YacTHIL (OTAWYNe NPAKTHIECKH HECYMECTOENHO).

B coow ouepens, mamepenwa mo TyplyaentEEM XapaHTePRCTERAM
NOKASAAH, YT0 MHTEHCHBHOCTh TYALCALME B HOTOKE ¢ TREDHEIMH 9aCTH~
UAME OPH Y, > Yo SAMETAO BOIPACTAET ¢ YREANUEAHEM KOHUERTDALMM,
wacTHll. BIpemennsé B MOTOKE THEDALE YACTHHM (HCKAWYAH BOAOKHN-
CTHIC) HE BHSHBAKT ¢BATYXARNAD TYDOYNEHTHOCTH, & JRIMNL HAMEHAIOT 88
xaparTep. OcnoBHOe BIRATHE BIRGIIEHHNY YaCTAL CHARBKBAGTCH B Y3KOH
opugonHol ofmnacra.

Taxmm ofpasom, B DOTOKE ¢ TEEPAHMA YACTHNAME FOPHWX IOPOJ €ro-
dpaknmonnan pabora ycmEANBaeTCA BCAENCTBHE MHEEPOEE TREPAWMX
QacTRN, & ruppofHiaMAYecHERe CONPOTHBISERA NO3TOMY NOBEMAKTCOR
00 CPABHEHMI ¢ NOTOKOM OSUOPONION JKHIKOCTH (BOAM).

Jias oTKpHTEX TOTOKOB N THEPABNNYECKEX CTPYHE XapakTepHO-
fopMApoRanNe HeNPEpHEHOrO CHOPOCTHOTO NOJNA TOX BANAHMEM BO3—
AYMAOE CPensL,



Fnana II

OU 3MKO-MEXAHHYECKHAE CBOHCTBA I'MIPOCMECEHN
M3 PAINYHBIX TOPHBIX ITOPOJ

§ 1. NPOTHOCTHBIE XAPAKTEPHCTHRH rOPHBIX IIOPOJ

B ppomeccax raf[pOMEXAHESATIEE NOTOKHE JXHAROCTE HIH CTPYR
Bo3AeficTEYIOT HA TOPHENE TOPOIK, HAXOAADIAECA B @CTECTBEMHOM COCTORA-
wun (B NeawKe), PASPHIASHHOM ¢ NOMOMEN BIPHBA HIH APYTOTO BHAD
u cmocoba paspymennd, nufo s paagpobneEroM (H3MENBREHHEOM) COCTOR-
mEd. B0 Bcex COCTORHHAX TOPHWE ODOPomsl obIafamnT DPOTHOCTIILIMM
XapaKTePHCTEKAME, YYET KOTOPHX mMeer GO0ALNIOe mpakTUIBCKOe 3na-
qeHNE.

Pasnpemue cmoficTea ropEWX DOPOA, B T. 4. NPOIHOCTHRIE Xapan-
TEPHOTEKE EX B KODE BLBETPHEAWHA B B ApoGIeN0M MIH H3MEABTEHTOM
COCTOAENN OOf HelfCTRMOM GCTECTBeHUMX MAN BCKYCCTBeHHLX dantopos
OUPEJeNANTCA reH 2 MC oM o p o B aasmemvoctm oT remesuca,
KaK HBBECTHO, DA3AWMAIT ABE OCHOPHE® TeHeTHYECHHE IPYNOH I0PHMX
mopol —HaBepHEHHWNHA H OCagOoTIHEHKE H AR TPynnH
OPOMBBOJERIE OT HNX — METAMODPPEIROKAE DOPOAL N
mo9Bu. lopuue Dopogw, BANEra0Iue B NOBEPXHOCTHOM Caoe o
TPeTepUeBNIHE ¥ 3HAYNTEILRHON CTEONEHE NPOMEcCH BLUBETPEBAHUA,
4 TAKN(E PASNMYALE HAHOCH W NOYBL TACTO HASHBAKT TpyHTaMH (00
CTPONTeNBEON TEPMREOIOrEH),

Hapepmennue ropeEse mopoju ofnragaor sanfons-
el APOYHeCTEI B 9eTKO BEPAMEHELMA CROMCTBAMME TRepOTO Tela —
yapyrocreio u Ap. H raxny nopogaM Mosmu0 0TEECTE RBAPOUTE, GA3a16TH
# ap. B xope puperpuBsEEA TPOYBOCTH HOPOJ NOCTONEHNO YMEHBLIIAGTCH
¢ BLXONOM HA TOBEPXHOCTE.

Ocamounmme ropEMe mopojak HMeKT HAEGONea pasHo-
-0fpasHsle TPOTHOCTHHE XapakTepmermkm, OFNW W3 HEX TpejcTABNERE
B BEje TBEPAHX pasHocTell, Apyrme — B BEAe pPHXIHX ofpasopanmii,
MEKAY COCTARIAIONEME SMEMEHTSMN KOTOPHX HeT NPOTHOCTOLX cBAsel
(ocapkn). K ranEM mopopnaM MOKHDO OTHeCTH MEeCKHA, TAJEYANKH ® AP.
Hexotopie DOPOAM BMPAMeHH NNACTHNHKMH TBEDILMH TENaMH

(PAHIN), B KOTOPWX MPOABAAKTCA CTPYKTYPHHE CBASH KOMTOMLHOI
TPHPOHL.
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MevamopdmsoBsamume TopHEHHEe NOPOAH B BapH-
CHMOCTHL 0T HADPABAEHHOCTH NPOTERALMA NPOUMECca MOTYT EMETh MeHb-
myw miM GoAbWIYI0 DpOYHOCTE, YeM nepsoHaZanbEEe nopopsl. llom
pAMAMEEM CRyfumnoro meramopdNaMa npOYHEOCTs HIBEPIKEHNHEX NOPOL
yMEHBUWAETCA (30 CHET pacclamNesaumMa m cmomeroctu). B ecmow ome-
peib MBTBMUP}I*HHH OCAMNOYHLEX 0TJI0Menul TPHBOANT K DOBLINENRD NPoY-
HOCTH B YCTOHMMBOCTH FOPELIX HOPOJ.

[lousw — puxnmii DosepxmocTAMl cnofi KOps BHBETPABAHNA.
[To cocTa®ry ¥ OpPOYHOCTHRM GROBCTEAM MouBa OOEYHO PEAKO OTITHIRETCH
07 HHAGIEHAINX CAOER IOPHEX TOPO, B8 KOTOpHX oHa ofpascpanach.
(pomeacTENG ONONHENTEABHOLD BOSAE/ICTBHA PACTRTENBHHX M MKHBOTHHIX
O]TANKBMOB).

[IpoarocTs TOpHEX DOPOJl 3ABACHT HEé TOABKO 0T MHHEPAARHOrO CO-
CTaBa, HO OOPEENALTCA TYIABHKM 0fpasoM BE R YTPEHHERMHA CBA-
3 A MM MERIY CJATAIILWME TOPOAY JNeMeRTaMH. Tak, ¥ UecYammKa
DPOYEOCTHHE XAPARTEDMCTEREH B 3ABHCEMOCTH OT CTEDEHH NeMEHTAIIRIT
NIMEIMIOTCA AAA cnalex o OpodlsEX PasuocTell B HECKOALKO COTEH pas.
To e orEocKTCA K MABBCTHAKAM, HATPAMEDP, KPMCTANNMYECKHM R pa-
KYeUHER, CIAHLAM W AP.

[lpn rogpomexannganuy PaspymeREl) CTPYAME BOJIH MONBSPTAKNTCR
B OCHOBHOM PEIXJTEE OCAZOMENE TMopomk ¥ caafue molesgbe WCHO—
maemuie, B To sme BpeMA B npoNeccaX TPRECHOPTHPOBANMA, YRITATKA
B OTBAJIB, HAMEBA IAKNAMOMHOrD MACCHBa H TexXHomoruweckoi ofpa--
GOTKH BCTPRUAKTCH BCe BHAM CODHLIX HOPON H DOOJMESAHX HCHO~
OaeMREIX.

Tarmm ofpazom, B 2aBHCAMOCTH OT XapaKTEpa cBA3EH ropune mopomuLL
soryt OuTe: 1) sechma npoulinie — TEepA L e YOPpYrHe TeJda;
2) passoll DpoYHOCTH B 3ABNCHMOCTHE 0T ycaoBuill (ecam mpegcTaBleHEL
TOEPABMMH ODAACTHAYECHAME MAR MHEAZKHEMM pPasd-
RocTAMHE) A 3)cocsolicTBAME PR XN OTO CHTyUero rexa.

[poYRocTHENE XaPAKTEPHCTIHE [OPO B ECTECTREHHOM BAJerdEmm
ONPEUENAITCA caepyomumy GAKTOPAME! KABCPHOZHOCTEIO, TPEMHHOBA—
TOCTHIO, DOPHETOCTEI, CAOHCTOCTRIO W JP,

[Iponecer roppoMexasuzanuy Eanbosee MAPOKO OPUMEEAWT B pabo—
TAX ¢ ocamownmME mopofamm. B aroit pasmosmpuocT Sonmmyw moamx
BAHAMAIT L 2 M E B CT W e mopofu. H rammneroi dparuns, obyenosnm-
Baomeil xapaxTepHse colcTRa COMSPHRANIRY 8¢ TOPO/, OTHOCAT TPONYKTEL
BHIBETDHBANUA © BHAE YACTHD KPYOOOCTHIO OT 10 go 0,001 mx. Bucoram

cTémeRE pasgpolieHEOCTH, RIE HEAYE AW CH e P CH O C T ¥, MINANCTHL
gacran ofyeropapsaer mx OGonsmyl VYHEALEYI) MOREPXHOCTE. OTOT
$axT B CEOW OYEPE/E RLALIAAET NIPORBAGHNE NDH OOPENENEHERY YCAOBNAY
(ocofienmo B Boje) cmoficrn, Bamfonee XapAMTePHRX OAM KONNOMJHEX
CECTEM.

MeXaOHEUYECKAR NPOUHOCTH (MECTKOCTH) TODP-—
EHX TOPOR ABIAETCA BaEEHM CBOHNCTROM, OUPEAENMIOIMEM HX
HOBRJEENE B mponeccax ragpomexanmsanun, oo MeXx anuvsecK 0 i
MPOYBOCTHLI0 NOEMMEETCRA cONocobHOCTDL DNOPOR
CONPOTHBAATHCR BHEMAEMM CHJaamM (marpyskam).
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PagaEgaioT #eCTROCTH Na CIKATHE, PACTAXNEHHE, MArHd, COMPOTHEIe-
Bue cpesy u Ea yjap (BASKOCTS WOPOR). ITH XAPAKTEPHCTHKE HOJAYTAIQT
B DpoNeccs MCNHTAHEN. Haunfionee pacopocTPAHEHALMA HCILTARNAMA
OPOTHOCTA TBEPAMX TOPHEIX HOPOJ ABAANTCA HCHWTAHNA Ha
cMaTHEe M CABET.

HecTKOCTh HA CHRATHAE XAPAKTEPASYRTCA B PEMEHHE MM CONU P O-
TUBNEHEMENM CHATHD g., [H/MY, KoTopoe BEpamaer npeens-
Ay EArpyaxy paspymenna ofpasna. [lna ompejenenna NaHAoll Xapak-
TAPHCTHKE H3 HOPOMH BHOAAEBAIT 06pasms npameasnoll hopmut 8 sune
womagpa mag kyba (o6mamo ¢ pasmepamu cropon 7—10 cm) m pas-
masnneaor wx npeccor. Yem Goapme crenens HeoMUOPOANOCTH IOPOLE
(Do cTpyxType, TPemmHECDATOCTH X 0p.), TeM G6nvmux pasmepos Geperca
-o6pazen (no 40 en). Honmwecrao ofpaanos gan ofHol pasrocTy OOPOAK —
HE MEHEE Tpex.

ConpoTEBasHEe CHEATHIO N0PO] GOMYTRO PASINTAO B PAHLIX HaNPanae-
BEWAX, WTO 3ABMCHT OT cAomeTocTm B ApPYrEx daxropon. [Tosromy npu
TMOACOTOBRE N HCUHTanEE 006pasuoBr mx weofXofHMO OPHERTRPOBATE
B COOTBETCTIEN ¢ VCHOBHAME 3aJeranns H MIOCKOCTAME HANAACTOBATIHA.
Hposme toro, cregyer yUETEHBATEL BINALKE HA 3TOT NOKARATENE IPOULOCTH
CTPYRTYPH, DOPHCTOCTA (TPEIMMHOBATOCTH), CTENEHH BHBRTPENOCTH
® npyrex daxropos, B taba. | npeeegenw opuMepnue sHaueAnA BPexes-
HOTO COUPOTHBAGHHNR CHKATHIO A8 OTACKBEHX nDopop (upemea nOpou-
HOCTH),

TaBnmun |
JnnyeHna Oqy AAR HEROTOPWX TOPILIX HOpOM

BpoMonios CONpOTURIENNG CHEETIONG g
KH et
Mapomm F

Moe ™ | smmivannioe epemnee

Egaz:ﬁ::mhcﬁe}' e S B o 35'1& 104 B f0d—10%
Carsus (0w e EC N G 13-4 3108 (5—8) - 1

HPOCTANNITRCNE . . . & . . . 12+ 108 7100 9.404

CHOMmETHE . . . o & & & n oo W E'iﬂ' 5‘10‘ {iuﬂ_'jlﬂ}'iﬂd
PARVIOMBHEE . + . o o « o o« . 2.409 4100 (B—12) - 107

B coorsercrsni ¢ Tabn. 1 HanGoNBMEME SHATEHWAME O 06aJAI0T
MOPOAM € HECTROR CBASLIO Mex(ly sepHaMm. YeMm Memsme cnemerTHpO-
BAHL, 0COGGMHO B O0CAZIOYHEIX DOPONAX, SePHA WAW des Goabile ToA-
BEPreyTH TOPOML BHBETPHBANEIO, TeM PTOT MOKAIATEND HEIKE.

Bpesenuoe conpormeienue nopo] PACTAMKONNID COCTABIFET B cpen-
meM okono 0,1 ooy, a cxanupanuo 0,07 o,

Ompensupie ropEse HOPOSE, HAUPHAMED, TAMEHCTHG W OCOGRRHD
PRXIKG NECIARLE OTAOMERANA UOM NeHCTBIEM BIeIReN Harpyar yMets-
manTcA B ofzeMe, T. €. CH M MA IO TC A AN JaiOT Yycaary. Ecm
Yyuearmenue oGnema mporeXoanr Ges Goxororo pacmmpenms n nponecce
CHRATHA, TO yCANKa NPOHCROMHT 34 C4€T YMEHBIIGHHH OOPHCTOCTH 1O0-
24



POAHL, T. €. BC/ECTBHE COAMMEHAA TREPANX YACTHI, A TAKIKE HX Paspy-
OIGHHA.

Beamunna ¢maTia PEXAHX NECUARHX NOPOJ SABHCAT OT DPASMEDa
1 (OPMEL MACTHI] ¥ OT OpmMecH Tamnw, CrxaTHe THCTHX DECKOB Mano.
XapaxTepiiolf ocoleEROCTEI) JTHX NOPON ADAAETCA BX CHOCOBROCTH
K yOSoTHONWIO npn BEGpauuax. B csow ovepefs npu HackmeRN® Bopod
o GHETPO NEPEXOOAT B HEYCTORuWB0E — DN M BYHEAOR COCTO A~
HES,

CixmmaeMocTs rIHOECTMX TOPOX B 3MAYHTENLEON CTENeHE Ompege-

AAGTCA WX CTPYKTYpolt (T. €. OpounocThio cBA3ell Memsmy WACTHILAME),
OOPNCTOCTEIO T RIaMmocTsio, Ilpm

panuMOAElicTBME ¢ BOMOl raNnMeTHEe ¢ i

5

QACTHOMN CTPEMATCA CO3NABATE DO- | o]
Kpyr cefa woanompune obomouxs %9

{cTpysTypnHe cpAam), B pesyartare 00 T ==

YeTO B MOPOJIE BOBHAKAET KA B A @ - 0 k4 )
mue mabyxamnga [losromy 1o 200 00 - NaHW

N CHATHE TIKHX TIHE BOJIHWMHAET

Pre. 4. Oopepenesme noaddmEnmenta
00 HArpy3KaM®|, NPeBHIanmuME P
aTo JLannende. nYTpeEHEro TpeEmA AnA  ofpasua

RIEMai mo —
Conpormsnemmecnsn- B pomst (fy = tg ¢)

Ty OOPEfeAAETCA KAK AAR MOHO- -

JNTHLX, TAR 0 A8 ASCHEMEHTAPOBABNEX (DeCTaHHX HIN o610MOYEMX)
W CAMODUCTHIX TOPEEX mopon. [[ns DocHCAAEX 3TOT NOKasATENE UMEeT
snagenne AA8 KonAwdecTseRHol OUEHHR YeTORYMBOCTA CHIOHOB, ANA
OUPEACACUNA YTJ2 JANOMEANA OTHOCOB KOUIAB B HEKOTOPHX APYTHX
suipafioTox.

Cuasl COTPOTHBIBREA B THEDAWX HDOPOAAX 00YCHIOBARBAIOTCH MECT-
KHME chazmsul Menspy sepmamu. [losromy capmrammpme cHAH B ERX
AAIOT ¢ & 0 A, B PHXANX A TTEANCTHX TOPOAAX CONPOTERICHNE COBNTY
nMeer Gonee cAOMEWI XapaxTep W CKAANMEARTCA N3 CONPOTHBJISHEA
TPEHRA HA MOBEPXAOCTA 3epeéu (CAod) ¥ CONPOTHBASHNA HX mepeMeme-
guio. Conporuenenne DOPojs CABHIY 3ABMCHT OT OOPHCTOCTE, BAAm-
HOCTH H CTENEEN HADYIMEHROCTH CTPYKTYPH.

Ilas oneEsn conparyBieRuA CABUTY NOALIYIOTCA TOHATHEM K 03 (-
dnumerrTa smyrpenmero rpemmsa [, Jdvolt meamumuoi
BLIP@IKAETCH OTHOMenRe cupEranomedt cumaw G K cane N, mopMaismoil
K DOBEPIAOCCTH CROMABRCHEA; NORAZATENE ONPE@NAeTed HA COENNAAL-
mux ofpasuax (puec. 4).

Ha npakTEKe MEPOKO DOALAYIOTCA NOHATHEM K PN OCT B HOPOR,
mof HKOTOPRM TOAAMEHKT [AX CYMMaAOE CONpPOTHEASEHNE Bﬂﬂﬂ,ﬂﬁﬂ'fm
pRemENX cmA (marpysor). OOLMmo MepEIOM HPEMOCTH CAYEAT C Y M-
MAapHOE CONPOTHBIAGHENEG, OKABHBAENOE TOPO-
poft np® oponegenwn Topumx BEHpafoTor Eaxm
opn Gypenmm .

B rexmonor#® CHAPOMCXAHAJANMN NOARSYTCA Xiaccudmrammeis
NOPO 00 KPENOCTH, OCHOBAEHOR WA ONEAKE COMPOTHEIAEMOCTH WX HpO-
pefenmio supadoTok (M. M, [lpoTonsakonosa — crapmero). Bapamaercs
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COnpOTHBAREMOCTh KO3 P PR MEeHTOM KPEDOCTH f, yerama-
BAHBAGMEN LA Kammoll DopoLsl 10 OPOTHOCTERIM X4 PAKTEPUCTIKAM 0, .
Tlo seamamme [ Bee mopoms mofpasaenAnTeda mA kateropmu. B tafa. 2
npRBeNesH AamEEe Ans Rapbones XapaKTEDHEX DOPON, BCTPEIAWMIEXCH
» npakture regposexasmsanmm (I—III wareropmm mamfonee Kpemmux
nopoa, f= 8—20).

§ 2. O OH3NKO-MEXAHHTECKHX CBOACTBAX MOPHBIX MOPO/L

Vaeansswmii Bee ropeEmX nopox xomelaetem 1 mpepenax
v. = 2532 xH/u% wussecrmaxos 27—27.3 xH/m* necuanuxon —
oxono 26 xH/m* xamemmumx yraeit y, = 13—15 kH/w®. Onpepennerca
AT BUIHYHMEA B ORKHOMETDO.

Ofbvemamil Bec B OTANSME OT VABNBHOrO, KAE HBAECTHD,
BABECHT 0T DOPHCTOCTH Dopops. JlAA TBEDAEIX TOPHEIX MOpPOL Boaei-
CTBEe Manoll BX DOPHCTOCTH 3JHAYELUEA YASNbHOTO M O0LEMTOTO HEcoB
Gnmsgmx, Jra sesmuNua oopefeaferca ma obpasmax npapmiabuoit dopss,
"INA HOTOPHX HaMepHeTcH o0BeM M BEc B CYXOM COCTOMUNM,

MopmeToc T OOpPENENfieTCA pasHOCTLID ofBema mpolu o ecre-
CTBEHHDM ¥ NPefsibE0 NAOTHOM COCTOAEMN, oTHecennoll Kk ohneMy B ecre-
creengoM cocronawn. IlopwerocTs, HanpmMep, meckos anmonra 42%
sopcknx meckon 40%, memomsma 32%.

TaGannma 2
Koapdmunenrs wpenoern [ gaa orjessssx mopo

H',',%;nu lﬁw HanGones Tonianue nopoas E:'.':f:?
v lonoanao Tecganikn [
W peTLEITE
v Cpemmme lampueruill chamel, OeEpeOKOe DECTAS 4
HHILD 11 A3BECTHANY
Va » Pasnoolipasise MATKES CAREIE, MCPTEah 3
I BRIKNE YTAR
Vi Hoponsao Marsne casmuu, pHxiMe [@BECTEMIN, a
MArKIe Meq, Meprens, SETPAIAT, FAARKQ
Via To =e Mefunerait TRPYET, RAMEEEHET YOI, 1,5
OTRPPIARITEN FAMEd
Vil Marxue ﬂ:::;taﬂ rANBEa, Komenwsd yrons, rpa-| 1,0
VIl JeMancTHE Ilowea, serxml cyranaon 0,6
X Cumysmne Mecor, menundi rpanall, MaMESEM yroas 0,5
B HAaITE
X Mauwyme TInunyRe, pASHINKERRLE TPYRTE 0.25

B reppomexanmsauum nonbIyIOTCH TAKMKE TOHATHEM B OEGUOOrNo-
m e 8 u &, CoocoBuocrs mopofgm DOTJIOMATE BOAY BLDAMCASTCA OTHOUIE-
HEEM KOIHIECTBA NOTAOMPHAOH BOXH K Becy cyxoif nopogst ©m obosEa-
QASTCH W,
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[log pR3MATr9aeMOCT b0 NONNMAETCR YMEHLIIEHWE npos—
HOCTIL MOPOJiE! TOR BauAnNeM sogs. Xapaxrepmayerea koo d dnnn -
EHNTOM P A3MATYABMOCT B, OpéjcTaBiAeMHM OTADDICHHEM
BPEMEHHOND CONPOTHBICHHA NOPOAL! CHRATHIO DOCAE M 0 BACHIMEHWA
Bofoil. Ora BENMYHNA 3aBUCHT OT UOPHCTOCTH TOPOAM. ¥CToiiMmBumanT
CHMTAIOTCHA TOPOAL © koadupanmenroM pasmarasemoctn 0,70 m eeime.

BoapeilicTnme BONN CymecTREHRO CHA3WBAGTCA HA (HIm-
2eCKHX cuolicTnax ropawx nopop. Pasanaawor; 1) Mexasnwecroe soaaeit-
CTOAR, CBAJANHOS C FHAPOARHAMUTCCHMME M IDYIHMH BOSneHCTBRAME,
2) gmanyecume (m ocnopmoN wanmAnRpume ABNenmA) B 3) dnsn-
RO-XEMITECHHE, CBAE3NMALE B OSHOBHOM ¢ DOBEDXHOCTHLIMH FABJE-
HINAMHE.

Honrgectso Bopwl, Comepmameecd B HOPAX MOPON B GCTECTBEHNOM
HX 3JAMETAAHEM, HAAWEAIOT ECTECTHEHHOA BHNaAaMAOCTLIO
nopoam Onpejeasercn 9Ta XapaETepHCTHKa (00 BECY) B BHAE OTHO-
MennA PasHocTH B pece olpasng o W TIOGHE &ro BHMCYMNABAHAA X BECY
aGeomorao cyxoro ofpasma. Ilo amanormu ompepeaserce m ofmeMpan
DAAYRHNOOTD.

PaaamaamT rarpocKonAeckyio (CEABANEYID ¢ TOBEPXHOCTEI0 NACTHIL),
KOHCTHTYIHOHAYI0 (XUMATECKH CBABAEEYI ¢ KpECTAJNNEIecHol pemer-
Koil) m xanmpanApryo snakpocTh, CymMMapEoe cogepisapme BONEI BCEX
ODHADE HASHBAKT WHAYE NONHOH RN ATr0OEMKOCTHLID TFTOpHOM
nopoge. JTa XAPARTEPHECTHKA B SHAYNTENLHOE Mepe onpensaser
NPOMEQCTh HIOPON. _

Tonepapocrs ropuolt wDopopst — coocofHOCTh €@ OXAZHBATL
CONPOTHBIAANE NPOURKHOBEHEN TBEPAOTO TéJda. OTOT nOKasaTenhb
npnGARIATEIEHO ONPEAENANT, KAK W TBEPAOCTh: MEHepanos (mo mxane
Mooca)., Omsaxe A TIEAPOMEXARESAUMM 9TOT MOKASATENl JyIme
BHIPAIRATE KAK CNOCOGHOCTL COUPOTHEBIAATBCA HCTH-
paxwiimHaM VYVCRAOERAM, T. 6. HIHAMABAEMOCT L. I.[]J-Eﬂ"
CTABAANT B EAAC DOTEPH B BeCe DOPOAW UPH HCTAPAHWE B ODPEJeNeHHEX
YCAOBRAX.

Tl'pasyaoMerprna9ecknil cOCTAB XapAKTEpHIVET rop-
Oyl NOPoAY T0 RpyunmocTn. BupamaloT ero B BRAe OTHOCHTENLHOTO
CONEP:KAENSA B Topofe (paRnEid wacTEN pasaEuRmX pasmepos. [lom
fpakoRAMI NOAAMERNTCA TPYOOE 3epeéH B Opejelax OOpelefenubx
pasMepos, c

Tpapynomerprueckmll apanns, BRnOIHAeMET 00NYEO MEXAERYLCHMM
coocofoM, TacTo OAsMBaloT mexanmweckmm. [as sactan Goaee 04—
0,25 MM noasayorca mabopom cur, [laa Gosee Menkmx wacrmi MCOOAE-
aywor cuocol, oCHOBAEBEE HA pasfencnEpm MX Do AelicTREeM CHAM TH-
HELTH OpH OLEOAENHN B MHOKOCTH.

EpynrocTs wacTEI X KYCKOB MATEpPHANA HMEeT Bakmeiimree smave-
EH¢ OpN POICENH WHmeHepEHX sagav. Hanpamep, nociae orbofixm
(npobnenns) TopNLX DOPOK PASMEpH WA Kyckos poctmranT 200 —300 mwm
B mouepeunnke, [IPW aToM OKasWBAETCH, 9TO AAA OTAGABEWX Gpaxuuik
TALTHI, W KYCKOD XAPAKTEDPHL PABANYEEE IRADOMEXAHATECKHE TPONSCon
, UPE BX DepeMeIeHHY B MOTOKAX BONE RAN BOILyXa:
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KycxoBas §paxKmuA ¢ pasmepasu kycxos or 200 1o 40 my
{p MEeHEPHOR reoJOrEN — Fadbka) B HOTOKAX BOJH N BO3AYXA mepe.
MemaercH oo Humaed cremke Tpylomposofa HIH monoba; xapaxrepn-
JYETCA BHCOKHMN CKOPOCTAMH CBOGOMHOTO HANGHHA B CPee;

KPpYyOEOSEepHHMCTAA GPaKnEA C PadMEDAMH KYCKOR
u wacrAy or 40 mo 6 My (kpyoesil rpasEid) B TOTORAX BOAM M BO3Nyxa
TepeMemaercd B npEcremoTmoll ofmacTH HOTOKA, XapaKrepuayerca
GoALIAEME CKOPOCTAMA cBoOofmOro mafeEHs B Cpene; =

Menxkosepunmcerad $pawugus (Menruil rpamnl mIM Ape-
<Ba) ¢ pasMepamn ZacTEL 0T 0 mo 2 MM B DomepevENKE B MOTOKAX BOAW
W BOSAYXA DepeMemaeTed CKauKoo0paslo ¢ OTHOCHTENbIO MAJBM NepH-
Of0M npedWPARAA BO BIBRMIEHLOM COCTOANNM H XAparTepHayoerTcA aHa-
YATEALALIMI CKOpoCTAME cpobogAoro mafgesns B CPOAe;

necyanang dpaxnna ¢ pasmepann nacranm 2,0—0,45
{meckn) B moTOKAX BOAW DepeMemaercsA ¢ OTHOCHTENbHO SONBIINM Upe-
OuBaHueM YACTHT, BO BIREMEEWOM COCTOAOHN, XADAKTEPHEAYETCA He-
SHATATEALEEIMA CKOPOCTAMH CBODOTHOTO DAJIeENA U CPele; B DOSAYm-
HOM TOTOKEe UOPEMBINAETCA NPEPHDHGIM BIBENTBANMEM DCEM CEYCHUEM
TOTOKA;

ONAeBad PpaknmA ¢ pasmepans vacran npumepao 0,15—
0,05 mu (Toaxkne meckn) B MOTOKAX BOAL M BOSAYXA NEPEMEILACTCH 00 BaBe-
[MENHUM COCTORHNE; X8PAKTEpHAYCTCH HeSonbmmMu cKopocTAMA cholon-
HOFO majiéansA B cpefe; ¢ Bogoll paer AUHAMAYECKME YVCTCGITHUHEE CMECH;

anosan dparnns ¢pasmepamy gacriy oxono 0,00 —0,005 s
(Uiib) B TMOTOKAX BONW H BO3LYXA MEPeMBMmacTef BO BIBCMIEHHOM CO-
CTOAHEE; B BOAE OCAMIACTCA Megnemno W ofpasyer cTaTmiecks ycroii-
UABLIS CMECH;

romERCcTAad Jparmuea ¢ paamepamu gacTal medee 0,005 mm
< Hﬂuﬂﬂﬁ AdeT NPanTETECHKW KOMMOHOR; OCAKIAETCH B BOOR M BO3OVIE
Kpaiige MegieEuD.

Kyckosas u kpynsosepamcras dpaxunu s granasone manbonee ymo-
rpefurensuol kpymmoerr xyckor ® wacram or 2—6 mo 80 e mMcior
M2I0 OTAHYAWMWECH XADAKTePHCTHRE PeKHEMA TPAHCHOPTHPOBAEHA
u MexanngecEnx caoiers. [lam ymobersa ofe stu dpaxumn  Gymem
B JanbHEEANOM HA3HBATE KYCKOBLME, MLIEBYD, HAOBYI0 B FIMHACTYI0 —
TOHKOARCHEPCILIME, & Hecuaryw — rpyGoxmenepenoir dpaxmueir,

B rpymrosesenmm moansyorca mopMaTmemnnm YRASAHEAME, 7O KO-
TOPEIM K T L B B @ M OTHOCHT TPYHTE € COAGDRANNeM TACTAI ARAMATPOM
memee 0,005 wm Gonee 30%, kK cyramuxam —or 30 no 10%,
K cynecauw — meree 10%; R rpaBea W CTH M MECHAM — IPYHTH-
(meckm) ¢ comepmannem gactmn, pasmepamm Gomee 2 my or 10 go 35%
(npr Gonbmes copepmanum TR TIPYETH TASHRAKT TrpasmeM;™
MECKH, Comepamue Qpaknum UPAMEPHO B ORMHAROBOK mpomOpEN,
HASWBAIOT PASHOBEDPHMCTH MM,

Aan HATARANOro WAOGDAKENMA DPESYABTATOD TPAHYIOMETPHIBCKOTO
3HAINBA CTPOAT rpadury. ITH rpadukn Rassmanr K PEBHMHA rpa-
:gﬁ’;}‘::ETPE!churu cocTasa Haobpamawr atn rpadnxn

OBPHEOM HAM B NOAYNOrapufiMEueckoM (INf O9eHb MANEHBKMAX
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gacray) macmraGe. B mepsom cnysae mo ocm opgmumar oTkmammeanT
UPOLENT COlepikants pparnmii, a no ocw aboOmee — passmeps Tacran d
p Mpmamyerpax (pre. 5). Kampuan nudpa yrasusaer cymmapmooe cogepssa-
nHe QPAKUNA MEHBLIIe ompenenensoro passepa. B nonynorapudmue-
cxoM Macmrabe no ocm afcumce OTKAANMBAKT NorapmpME pasMepos
9ACTHRII,

I'panysoMerpuseckmii cocras mOPOJ B DPONECcAX THAPOMEXAHR3a-
LUl MEOPCPLIBUO MAMERACTCA, HOITOMY T4CTO 6CD OPeACTABAANT B BEIe
cpepuero GPaKNNORAOTO COLePKARNA TACTHII 33 OUpedeennRil HETepRAN
ppemern. Hambonee ogHOPOAHLIME IO TPAMYIOMETPHYECKOMY COCTABY
ALIHIOTCA NLNEBAITHLE, 4 TOHMAKE HIMEALTENHEIE PYAR, PadpeRIXIcHOLe
CPYHTH, MENKHEe KjaccH yras n up.

Cpepnee fparknmonnoe cofepRaEne MOMET ONPEIENATLHCA HAK CPEIHe-
apudmerimecxoe (LA COOTBETCTHVIOMErd AHAMETPA HAW HOONEPETHOTD
passepa fparomil) ¥ okax cpemp-

nesapamenyoe. Eenn » mopomax AW

CONEPKATCA PABNETHEE O KPY1- 80 -

nocr dpaxumm, ro cpenEnd THa- pl o
Merp neckonbiux dpaxumii yera- o | ‘_,-/"' s

AanauBaerca oo hopsyns / /
=
dy=2 oy e

E o 1 2 3 4 g

TRe dy — cpefHee APHGMETHYE- puc 5 Hpnswe rpanyaoMeTpESSCROro
CKOE ZNAYERHE JHAMETDA (HOLe- cocyama AR puxnoil DOPOmM mpn co-
peunore pasmepa) paupoir dipar- Aepwammi no wecy puxaol dpaxwm
umn; | — Komm9ecTso  dpak- > 2
nuil; ¢ — DponeHTHOE COpep- 1= 90% $em5%
maEme $paxnmit mo Becy.

CpepressBeMesnsi QRAMETD MOMKHO ONpefenuTh D0 fopMyrne

P
=

2 de (I1.2)

Bep 5=

Herpaganes DOpox MBAAETCA CAGACTBUEM JBMIKEHEA HX § TOTORAX
mUEgKocTH. XapakTepEsyer cTenenb paspymenmms uacTen (OKaTeBamme,
VMERKIIEHHE PASMEPOB) MPH CONPHKOCHOBENNN HX ¢ TBEPANMW Tpanm-
OaMH TOTOKA W OUPCACAHACTCA TPOTROCTHRMT coolicreaME mopox. Yera-
HaBARBAETCA XAGOPATOPUEMI HCCAEAOBANNAME so Bpamammuxca Gapa- .
Gamax, 8 rpybe — woanne (mam Tape).

§ 3. BHIR THIPOCMECER B UX OCOBEHHOCTH

PagpocMecn — 8To MeXaERYECKHME CMECH GACTHI[ TOPHEIX DOPOJ
onpefienenEoll KPYOHOCTH ¢ mEAKocTHI0 (Bofoil). Pasmoobpasme yemommit
TEXHOJOTHYECHNX ODONScCon raEqpOosMeXAETES I, BEMOAHAEMEY B pa3-
ANYALX TPORSBOACTBAX C CHIDYIHME MATEPHANAMEH, ONDEJGAAET COCTAB
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TBCPAMX WACTHN WO KPYUROCTH, CopepHaEnlo BUX B CMECAX H [pyrue
XapaKTePICTHRE. . :

Jins mayusnmsa DOPeUNIA TakuX cumecell nexecoobpassa oupejenes-
Haf CHCTEMATHSANUA OCHOBHBIX CBEeNME W XAPAKTEPHCTHK O CMECAX,
peako OTANMAKMMECA DO CBOMM (RIAKO-MEXAHEYECKEM CBOHCTBawm,
C aroft pmenso npmbnmHEAEO B KaJecTRe OUPEAEAIOMEro NPRaBEaxa
graccndERanEN MOMKKHCO OPHHEATL PASME] TBEPIRX H4CTHI Id TOM OCHO-
BAHIIE, UTO B SABNCAMOCTHE OT KPYUHOCTH SaCTHML, MEHAIOTCA YCAOBEA
rHAPOARTAMEIECKOT0 B3aNMOARHCTENA HX ¢ DOTOKOM HECYLell MuAKooTH.
B ofimenm cnyyae OKasWBasTCA BOSMOMHEM YKA3AThL HHTEPEAJ I'eOMETPR-
98CKEX PASMEPOB TACTHI[, DHYTPH KOTOPOTO OCTAIOTCA B OCHOBAOM Ne-
HAMEHAEME OOpeAeIelnsle cBolicraa cMecu.

B coorBercTRME ¢ 9THM OO DPeEMYMECTBERHOMY COJEPIKAHNI0 Ompe-
HOJ@EROC0 KAACCA MOMKHO BHISIUTH CATYIOMMEe B CcMecell BoOgm
¢ TREQILME TACTHALAMI:

KONNOEAHBE ¢ pasMepamy 9acten 4o 1 MK (qan paccmarpmsa-
CMBIX DPONECCOR HeTHINYHA),

CTPYKRTYpPpEMe (rugposoan)c pasmepann gacTen ot 1 mo 50 mi,
OoAyYeHHBe B Dpomeccax OCAMRONAKOMAGHHA, 4 Yame Aucueprapopa-
AHeM;

TONKOAMCOEePCHEE ¢ pasmepamm wacTan or o go 100—
150 mk, noaygenase B Oponeccax OCANKONAKONAGH A HAM HAMCALYCHIHEN;

rpyfogEcnepcEme ¢ pasMepamn sacrun or 100—150 mx
ao 1,5—2 mMmM, nonywennEue B DpoUeccax OCAAKOHAKONACHNA IR WAMENb-
TEHTIEM; :

HeOZHODPOLHHE IPFEUHEEUBPGHHE CHCTeEeMH
¢ pasmepamm gacTnm Gozee 1,5—2 MM, noxyuenuue B NPONECCAX OCALKO-
BAKONACHEA HaAN gpobienmem;

DOAMAHECOEePCHNE JIIA YacTHL pa3InuEcii KPyOHOCTH;
game OWBAKT NOAYYENH, OOMMMO OCAJMOEAKONNENAA, B DPEeBYALTATE
AMCOEPTHPOBAHNA, HAMEALYeHEA Mau apolaenns.

Ha ppomssogcrse wame BCTPevaoTCs CMECH ¢ NPEEMYNECTDERHLIM
COASPHAHMEM KAACCOR WACTHIL, XAPAKTeDHEX JANHA CTPYKTYDHHX, TOHKC-
AUCTIEPCHLIX, TPYSoARCHepennX caecell niuM BEOLHOPOIBEX rpyboamcoep-
CHHX CHCTEM (TONROAMCHEPCHLE ¥ CTPYRTYPHHE TBIPOCMECH MWHOTHR
HABLBAIT CYCHEnauaMH),

Bamanme semecrsesroro cocrasa FOPERX TOPOf ® BCErga coflepmka-
mExcA (8 GonpmeM mamM MeHBMeM KONWUECTDE) MEnsYalmmX KAACCOE
smoscer GHTL cTONL CYMECTRERNEIM, 970 TOHKOOHCOEPCELE CMECH M0 CEORM
CBOHCTBAM MOTYT NPHOAMMATRCA K CTPYRTYDHEM IRHAKOCTAM (mex,
TAnHa HAK OTHARNBEEE MAPKA Yras), & rpyGopMCDEPCHNE — X Heof-
HOPOJBEM CMEcHM (KPYnumil KRaPUEeBHE NecOK, MAMEIRYCHERE KPLOKHe
PyAH).

[las Ramporo ma MEPEYMCTEREEIX BHING BHIOB THADOCMECEH MOMHO
yKasaTb 1a OUPERENEHNsH XaparTep rEApOAMHAMETOCKOTD BOANLCHCTEEA
CPefisl B3 wacTHIM. [lng wacTmI| CTPYKTYPEMX kugxocTell 8To BOS-
JeHCTBHE ONDENRIACTCH SAKOHOM Croxca {uﬁnacra IpeAMymecTaeH-
HOTO BINAHHA BA3KOCTH), AMA HEOZHODOAEWX TpylofmcuepcHEX CME-
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chif — KDApaTHINON CBASLI0 conpoTHBEnenui u cRopecTH (Typbynemr-
pan ofnacTs), IAA CYCHCHIME — CONPOTHBAEHHEM OT BASKocTm (Tex
GonbUIKM, 90M MEHLIIe YAcTAna) B Typbyviaertooctn (rtem Boasmed, wem
xpyonee gactana). Owesummo, wro ;A rugpocMecell DOMMAECIEPCHEX
THAPOARAAMUTECKOD BOSAGHCTENE HAAKOCTH HA TBEPAEE YACTMOH
MOMHET XAPAKTEPHBOBATHCA ONHOBPEMEINO BCEMH yKasasamMa ocoben-
HOCTSAMM.

C rEgpoausaMmaecKOif TOYKN 3PEHHA OTANTATENLEASR ocoDemHOCTH
CUOPOCMECEIl B BEJE CTPYRTYDHUHX (CHIBRED HACHIMeH -
HL X 9aCTHINAMHE) MHKOCTEH COCTONT B TOM, 9T0 BCIef-
CTBUE MAALX PAIMEpPOR HACTHIL ®B ﬁﬂJI[rI]IDI'D KOnE9ecTBa X B TOTOKE
AKTHBHAA PONb ¥ JABIUKEENN UPHNANISKUT TBEPOMY KOMOOHGHTY.
B arom cnydae cONPHKACAIDIMMECH TROPALE YaCTHUL NEPEJAdT APYT
BPYTY JABMIKENME M JIARJGHHE, A KNUKOCTH, 3AKNNYENNAA BHYTPH
onpenerennoll NpoCTPaNCTRERHON CTDYRTY PR TEEPHOrD KOMIOTIEAT:, ne-
PEHOCKTCA BMECTE ¢ TEepALMRA dacTuuamu. [lpmues sEYTpeHAne nBp-
HieHHA OOPEAeAAIOTCH NOPEMEMERHAMN, NOAobHLEMA NeOpPMATIRAM TRED-
flore Teaa.

B To me BpesA B TAKEX THIPOCMOCAX MAN THApocMecAXx ¢ Gonee
KPYOHLME TACTANEME, HO CO CPABHATONHHO HERHCOKEME HACHIAHEAMM
noToka (o0wamo mo 25—35%) akTWBEAR poas B mepemoce TBEPHOLD
ROMIOHEATE OPUHALIEHAT HHEIR0CTH, OCcofeNHocTRI) OepeMemeHEL
TAKMX IOTOKOB ABJAACTCA TO, YTO BCe OCHOBHWE DHYTPEHIHNE [BUMEANA
BOCAT PHEPDE}IHBMK‘I{!GEEE XAPpaETep M aﬁynnunnnnammn CEOPOCTAMIL,
BUXDHAME H HapIaHNAME BEYTPH HANKOCTH B Ha HQBEPIHMTHK ﬂﬂIII.'IIl*
KOCHOBRNAA,

CrpyrTypEHE rEgpocMecH o0pasynT TIREHCTHE TOPOMH,
MeA W PA3ARYILE TOHKOWSMEeALYeHHHEe TOpNLe TOPOMIEL.

Tonwoagnueoepeunne rugpocmecu obpa-
syt sacTanst yrag (y, = 13,0—17,0 «H/»* xpynmocreio 0—0,25 mu
npHE HanuIRE B ocHoBHOM xgacca 0,05—0,15 mm w copepmamns wactun
0,25—0,5 M we Gomee 30%; ropuue mopomw (y, = 25,0—27,0 xH/u%
npx kpynuocrn sacren 0—0,15 mm n comepamanun kaacca 0,15—0,35 wm
me Gonee 30% ; Tamense pyAs u KOEMERTPaTH (y, = 39,0—45,0 xkH/nmY),
oCHOBHAR (PAKIEA KOTOPHX OPEICTARMAEHA WACTAKAME BEYTpR Qpax-
maE 0—0,1 mi, a cojepmanue SacTuy KPYTHoCcThIO 0,1—0,25 MM He
OpeREmaeT 25%.

TouxopncoepeaLie THAPOCMECH NePEMEMAITCA TYPOYACHTHNME IOPH-
BOATANLELIMA DOTOKAMH npr o0BeMEOl KORUSHTPALWH TRSPNLEX TaCTHI
g runpocmecw no 0,5. Xapaxrepuas ocofermocTs TakuX cMecell COCTORT
8 TOM, 9T0 UPH CKOPOCTH Tpamcuoprupomamma u >1.5 u,, Teepuas
KOMOOH@ETA HPEMAPHC PABHOMEPHO PACTIPEAENAeTCH N0 CEYANHK DOTOKA,
u rEgpocMech npeobperaer cpodcTia PEKTHBHON OAHOPONHON MANKOCTH
oosnimensclR onormoctH. [log rpammumoft (kpurAgeckolt) ckopocTb
FEAPOCMECH i, B FOPHAOHTATLHOH TPyOe MORWMASTCA TAKGR MEHHMANb-
HAA CKOPOCTB, OPW KOTOPONl Gme He MPOBCXOANT OTHOMEHHEA TBEPALX
YACTHI HA BMKHeN CTeNHe W MOKNIOYAGTCA BOSMOMKHOCTE MEPEXONHLX
(x crpyrryprum cmecaM) dOpM TedeRHA THIDOCMECH.
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lpyfoagmcumepenime FEAPOCMECH B CMECH ¢ BOROH
obpasyior: sacTanRn yrog Kpynomoctsio 0,25—2,9 (3) MM; OycTHe ropEme
nopomet (v, = 25,0—27,0 xH/v*) wpyunsocThio 0.15—2.0 s TEMme-
nEle pyas & komneaTpars (y, = 39,0—45,0 xH/m®) wpymmoctsio 0,1—
1,5 (2) .

HeogsOopogunue rpyfopumcoepcune CMECH
o6pasylT uACTANE W KYCKH yraa xpynsocTtsio Goaee 2,5—3,0 mm,
IOPHHE TOPOSH ¥ PAANWIHLC PYAM KPYOROCTLIO fonee 1,5—2,0 M.
OTH TEAPOCMECHE, Kag © rpyfopmcuepemme, NEPEMEIalorcs ¢ Meunmed
pam OofApmell HepAPHOMEPHOCTHID DACHPEJENeHNs TBEPAKX YacTHN
[0 BEPTHEANN LOTOKA; KPYNHKE YACTENE E KYCKM JBIRYTCA OOLIMEC
» npucreEouncit ofnacrm (y noma) moroxa. Ilpecrapaomed dopmoit
IEMMEHNA TACTEN FBNASTCH OpPEePHBHOE BIBRIIMBANHE, & KYCKOD —
BONOYERNE ¥ TEPERATHEAHNC U4 ERKEeN cremxe TpyOw.

NonnouenmepcHKEe TEZpPoOCcMecH 0GpasylT B CMECH
¢ mofoil pasEodpAKNMOEEHE ropuue mopomwm. XapaxtepEok ocoben-
HOCTHY JBIKENEA TAKWX TAgpocsecedt 8 ropuscETansamx TYphyaenr-
HBX TOTOKAX ABAASTCR Mepememerne sacTan Menee 0,1—0,25 ymm o nase-
meHHnoM coctopmpm, wacTHn Ao 1,0—3 MM OpepRBRHEM BIBSIIHRALNEM
HA BCKO TOMMY MOTOKA, a Kyckoe Goaee 1,5—3 MM B mpucTeROWHOH
obAacTH NPePHBAEM BISeMHAaNUeN HIN BONOYeHNeM (D@PexaTHBALNEM)
no nmsnel creuke Tpyis. C TouHA 3peNnA BIAMMEOTO DAHSHNSA OTAGNb-
BEux ¢paxmmil ma JBMMERENE CYmMECTBenIHM OKA3NBAETCH BIUANEE
TﬂHHﬂﬂ,I‘[CIIE]JCHHI TACTHIL.

Cnepyer yIuTHBATE, 9T0 TOHKOAMCHEPCENE THADOCMECH MoryT Onrs
crafuaprauME ® FecTabuAbUBME DO YOTOBHAM HX
PACCNaANAHEA B HEDOABHMIOM COCTOARAR {BTHH GﬁﬂiﬁT'ﬂﬂM B U‘ﬁ'l]IHM
cayvuae oo ofixanaoT B ODOTOKE) B 3APHCHMOCTH OT COAEPAHMA B HEX
TOHNKMX HAACCOR M KORUGHTPAIAN CMECH.

CﬂﬂﬁﬂTBﬂ GT&ﬁHJ]]:HIJETH Hpﬂﬁﬂﬂﬂlﬂ"l‘ﬂﬂ I CHAZN C T&Hr TG mpo—
CMECH ¢ CONEMKANMEM TOUNHX Gpakmmi yracll @nd nopoj B SEATHTENE-
HOM KOJHTECTHE HGT'}"T CYmMBCLTEEHHED HAIMEEATE CROH IIIISEKQ-MEXHHH'
geckne ceoficrna. Tawkoe samaAnme Ha cBoficTBA, HAOPHMEp, YroAbLEHIX
raapocMecedt oxasuBanT gacrans yrag amemee (0,070 mm. Kak poxaski-
BAKT OOHTH, MAA DPEIAHMA TRAPOCMECH Xopomed cTabEALNOCTR KOAM-
wecTso yraa xaacea 0—0,070 smum (B ocrosaom mensme 0,05 mm) ponsmeo
COCTEBAATH Oxoa0 25—35% mo mecy K ofmemy Kommuecrsy yras. dTa
BEITHTHEA 33BHCHT OT PACHPEEACHES 00 KPYIHOCTH OCTRNLUKY KAACCOB
I KOHOeBTPAOmME rajipocMecH.

Apyroit Bazmo# XapaxtepmeTHROE ruppocmecell ABRaAeTcA X O M -
HeHETpanus (Faclmenne) TEEPAHX WACTAN B jkmfxoct®, Pasnm-
TEHT MIHOBEHHYI0 H CPEHIK KONIEHETPATIHID B HEKOTODOM BHIJeTeEHOM
ofzeme motoka. JAs DPAKTHYECKMX pACYETOR BAKEO pacnoiaraTh
BCIMHOE KOHMEHTPaNHA TDEpPJMX WACTHI, OCpefEEenNoil mo momepet-
HOMY CEUICHMM) NoTOKAa 22 GomnioH DPOMEMYTOR BpeMenm; cpemnaf
KOHUERTPANHA BHPAKALTCA OTHOMERWEM O00BEMA THEPAWX WACTHI]
B IMIOTHOM Tene K ofeemy rHEpocMecw, T. e. ;

8= (Y —Yo)/{¥s—Yo): (11.3)
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rfie ¥y — YAeNbHWE DeC M@EHOT0 DEA8 THAPOCMECH.
Ha uparTnee 9acTo DOABIYVIOTCA W DECOBOR KoHNeETpanmedt, ompe-
pennemoit oo dopmyne

={Y=Yo) ¥s_
=T * (1.4

g 4. CHOPOCTH TPOTAHMA W CROBOJHOID MADEHEHA

Wayuewue IpEends TEEPHHX TACTHI B THANOCMECHX METONHUGCKN
OpapEIEEG HaATATE C PACCMOTDOREA HPUE-THE]IIETU CAY9aR [DIHeHAA
B DOTOKE JMAKOCTH ONMAQUHMX THOPAHX YACTHI.

[pu nemsennn KoK OEMBOIAKX, TAK F MUOMCCTBA THEPUBX HACTHEI
B DOTOKE BOSHMKAIOT THAPOAHHAMAYECKRE COTPOTHRNEHEN, DHSBAINNEE
obTexanues TBEPAHX TeN. OJTH CODPOTHBICHEA — PE3IYILTAT BAMALHA
OpesAe ROErD BAaKocTH wumKocTH, [Ipmmem n ofmem crywae pedcrsme
BAIKOCTH MOMET BLISBATL TPR PASAMUNLIX puja comporunaenua: 1) pe-
dopmanmn Aot cpepm (npr manux Re=uwd/v); 2) nopepxuocrace
conpoTnBrenne (HPE cPeiHWX 2paveuuaX wncaa e, xorga yINTHBAETCH
ganTop medopManHn B CAOE FEKHIKOCTH, OKPYIKAOMmes Teao); 3) compo-
tasaenie gopunl (opn Goasmex Re w BoanwKAOBEEHRE OTPHEA TeUeRAA),
B paccmarpumpacmod caywae paatu uncaa Re, ompemeasemme mo ama-
MET]IY MACTRATHE, 4 He DOTORA, KaK WpeMie.

[Tpupona cONPOTHBIENHS AUILGKCHNIO TeN ONPEJEnsieTcsi B OEPBYIO
ovepens ofpzsopanmem popepxuocTell paspgena T. €. OTPHEOM TOTOR2
Ha TOUEDXHOCTA YaCcTHIL. Dror OTPRE NA9NRacTCA Ha HEPODHOCTRAX
NOBEPXHOCTH Teéa Uenpapmasmoi dopmu. Jlna Tarux ten wosddwunest
COMPOTHBACIEA OCTACTCA NOCTOARHEWM B mwmpoxoll ofpacrm umcens Re.
B ro iKe BREMHE ONA E’@&]’H’I‘EEH‘HK Te&a Henbafn Iapaied yRasaTh onpeme-
AEHDHE MECTa, B ROTOPHMX Moier mpousofiTm OTPHB; B 3TOM caydae
ODONMKEAREe MECTa OTpLInd IABHOAT OT MePOXOBATOCTH, SCHMMETDPHEYHOrO
paCIOnOMEnNA Texa W Ap.

TuppopmnaMmueckoe Bosgeficrame nortoka wa obrexaemoe TeAo Bpa-
waeTen noBOBHM CONPOTHBAGABENM U DOABEMHOMN
CHM l}ﬁ, OpAEeM HeUQCpPedcTReEHLIM HIMEPEDHAM AOCTYODHO JARML
onpefencuEe CyMMapHOro moafieficTEmm oTEX cma ua vacruny. O6mumoe
ACOONBL3OBAHAE DPABMEDEGCTHOTO ENANN3A NAA BHPAMENHA CODpPOTH-
NNeNUA TENd, NEPOMEMAMErccd OTHOCHTENEHO0 DOTOKE IKHAKOCTH,
NPEROART K YPABNENNI0 [NA BHPAKEHNA CHIL

F =1y du = p,p, d2u?, : (I11.5)

rae Py @ Py — ¥oahduuReRTH TPODOPINONANEHOCTH, ODPCIEnAmImue
ocofeHHOLTH CONpOTHBAEHES OpN OGTEKAREE YacTRI DOTOKOM.

i B ypapmennm (I1.5) Bsenena OTMOCHTENABERA CKOPOCTh M, KOTOpas
gng moxosmeiics wacTnns amamerpoM d pasma cpepmell opepeapmail
cropocTy, BsaTell mo Mupeneny (ofpamenmomy x maferaomeMy TOTORY)
COMENNI0 WACTHIEL.

Jiasn rmppocsmeceli, xax 9To oTMegazochk, Xapaxrepes Gonsmoi
HETepBAn Kpymmoctm wactwm. IIpm mepexome or HIHWEr¢ NPENeNA
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KPYIHOCTH K BEPXHEMY, KaK DOKaSHBAIOT MHOTOYACAGHHHC M3MEPerms,
8 coorpercrann ¢ ([1.5) mMeer mecTo usMenenme 3aKOHA COUPOTHANGNIy
RUAKOCTHE OEEMEENID YACTHIL

M3z yparmenna ([1.5) caepyer, 9T0 ¢ YMEHLIUICHEEM DPAIMEPA dacTum,
a GHATHT ¥ CPEeJEeH NPOAOALHCH CKOPOCTA B DOTOKe, MEPROC CAAraeMos
mpaBoit wACTH CTAMOBMTCA 3HAUHTENbHO O0aBUIAM HO CPaBHOMED co
propeid. B cpom ovepexs, YBENHUEHHEM pPAasMOpaM WACTRI COOTBET-
cTeylT B Gonbmme OPoJOAbRLE ckopocTH B moroxe. Iloatomy mas xpyn-
HHX YACTEN NEPBOS CIArABMOR CTAHOBHTCA oveds wmanasmd, [na ouens
MenkEx wacThE ¢ d<"10"% mm ypasaenwe ([1.5) meopmemaemo. Oxnaxe
TACTHOE Takoll KPYOHOCTE HBXOQATCA BAE NPENeN0R HWHTSPECYIOMEX
aac pasdepos. B marepsane d = 10 — 1079 MM opomexopur mocte-
nenEHE Depexof K YCAOBHAM, KOMAA COOPOTHBNENNO (CTARTCH OPOOOp-
OUOEAMLHEM I, HO NofBaAercA NmHelinad saBmemMocTs 0T d. JTO CoOT-
BETCTEYET ManuM (BIATEIM To gEaMerpy dactnnw) wnenam Pefimonnpca
0 <<Be <(,2, 1. e. B quanasone-AaMBEaproro obrexamma Tema (mep-
suit BEj conpormenennA). [Ipenebperam propsM cnaraeMuid B BRpA-
smepmm (I11.5), noaywam saxomn Cromea /

P =3m ud, (1.8

rge Y = 3n — gaa ofrexamss mapa OeaTPAHMTHBIM HOTOKOM. 1-
Cregyer yIATHBATH, WIO MEAbARITEe TACTHIN, HAXOAACH B BOS-
AynrAOl HAW rasoBoil Cpepe, CKIOMHE OPAANODATH K TBepmoll momepx-
HOCTH BCABACTENE MOJERYJAADHEX CHA BlanMOsiicTRES, KaWAIAAPULX .
CHN JHEIKOCTH, @ TAKKe TOA ASHCTEMEM RYNOHOBCKEX ¥ HPYrax cui
(pasupaeMEx cETAME afgres wE). Conw agresmam, BOo3HAKawOmMue
OpE PaaEMONeHcTENM [UCHEDrAPOBARHEIX YACTHEN € NOBEDXEOCTAMM
WAR APYT C XPYTOM, 3ABHECAT OT (HSHKO-MEXAHHTECKEX CBOHCTE HOBOPX-
HOCTEH W OKpymanmeil cpems. '
[pr ganpuelimes ypenuTeENE JEAMETPA TACTHIN HAOTYIAST OTKIO-
meme ot saxoma Crokca, koTopuill ¢ jocrarTowmoll TOYHOCTHI0 BHOON-
aperca B opegenax 2-107 ww <d <10~! mm, Ve mpm Re = 0,5
BCABACTEME BOBPACTAIONIAr0 BAMANEA HHePHEOENMX CHT BHTACICHHEE
no fopuyne (11.6) woappummentss compormerenua cpeAn xawr OTKAO-
HOHEA 0T BCTHHHENX oKoxo 5% . i
Ilpn Gonsmax wmemax Re ™>200—400, xapaxvepmsyommx Typ-
Oynentoe ofrexande (TPeTmit RET COMPOTHBNCHEMA), OnycTms B ypapHe-
sen (I1.5) mepnoe caaraemoe, moayTEM BHIPAAEHHS JAA KBAXPATEIIOND
sanoma compormenenwa. B mepexoxmoit ofmacrm mpm 0,5 < Re < 20
OPOARAATCH CONPOTHBAEHEA 0T BASKOCTH H TYpOynemrmoctm (mropoil
B[ CONDPOTHBIAEHHR).
B ofmem pune sakom CONpOTHBIERHA, BMpaKenmE wepes Ko3d-
PEOEEAT P, ¢ YIOTOM CHN TPONNA W CHI MEEDIHE MOMNCHO npegcTaBuTh |

B BHEIE
= {uﬂ;ﬂﬁj + ﬂ'l {I]T} i

The @o==24 — KOHCTAETA ANH mMaps OpE cobmogenan (IL.6); Po=
= 0,45 — 70 ke, UPH KBAaEPATHUHOM COMpPOTHBIGNEE BaBuCHT OT Us
24



Muorouncnesnse ONKTH ¢ PASAHYALME TBEPAMME YacTHUAME HpH
puetmny Heaax Re > 400 w Gomee moxapusant, wro wosddmmpent
nofopora COOPOTHBMEHER 1 OCTAGTCA Beauwdunoll mocrosnnoli mus
gACTANE Jannoil QopMul W MepoXoBATOCTH W He sanuchT or Re.

ITo onwmram ana nepexonucil ofnacTH COUPOTHBIERHE DPM NPOSHX
PaBHEX YEIOBEAX NPONOPHUONaALEO KBAAPATHOMY kopEkn ma kyla
ckopocTs. Kax moxasan amsana WMEIOMMXCHA PeroMenpaumii mo ompe-
Aeneny0 DeAUTHNE W ATA nepexofnoil ofaacTE, RARAYYMING PESYALTATH
peer yrounemnoe pmpazkenme (I1.7) B eume dopuynm

¢=—f§}+%. (1L8)

CpoEneBme JAHEHX RIMEPeHEH ¢ PeayNLTATAME pacieTos no op-
myae (I11.8) opm Re <<400 paer orknomemue ue Gonmee 5%.

thopmynm gng onpepesenna xoshdenmenTta P HaI0T TOUHHE POBYAb-
TaTW OAnA clpeprdecKEx uactmi, ¢ raagwoil sopepxnocriio. Jlna mempa-
puabloiil GOPMEL ¢ MEPOXOBATON HODEPXUOCTLIO V) IHATHTENBHEC BHIE.
Iepememaemeie B CHOTEMAX IRAPABJIMTECHOrD TPAHCUOPTA CHITYYHE
MaTepranu cofepasar ofHYNO gacTullsl AenpaBuabucll fopmm. Oneaxy
fopMit UACTHI, DPOWMABOAAT Do cpapHenmo ¢ mapom. Hoaddunwent
dopyn  onpemeaseTca of0EYEO KK OTHOMEHHE DOBEPXHOCTH [MAPS
¢ o0BEMOM, DABNEM 00LEMY RadHOR TAcTWIH, X ¢ NOBEPXEOCTH; ONA
kyGa raxoll woafpuuument pasen 0.8, IupnBaNCHTHEM JRAMETPOM Ha-
BLIBATOT AMAMETD mapa ¢ ofsemoM, pasgua ofneMy nonEed YACTHIR,
CTOKCOBKM — JHAMETD apa ¢ Toll ske IIOTHOCTSI0 M CKOPOCTBE) CBO-
fopnoTo DazennAa.

Hauwwe usMepeunii B npefienax BHEMHNWX (BIATHX TO AMAMETDY)
micen Re = 10—320 noxasusaroT, uro oTHOmMEEME KodpdumnenTa
CONPOTHBACHNA YACTROH K COOTBRTCYNYIMMEMY HAUEHHIO P ANA IKBH-
BAJIGNTNOrD INapa nPH ONEHX U Tex ke wncnax Re amamerca mpmmepno
pEAMYENOll NOCTOARNCE; B CpejEeM AJA OKATARHWX YACTHO 2T0 OTHO-
wenne cocrapnaer 1,25, a gna sacTun mempasnabnoil dopser 1,5—1,75.

CropocTn TPOraEHRA TPepaumx wacTmn Cpeymar
MUBEMAJBRAN CKOPOCTh TOTOMA (MAM MECTHEA CKODOCTE HA PACCTOA-
Enu d/2 0T gEa), TPH KOTOPOH TMPORCXOJUT ABH;HEHHe YACTHAIH, BasH-
paoT cropocTsio Tporanud. Ilo penayrme aToil cxopocTR cyaar of ycao-
PHAX THAPOAHEAMMYECKOTO BoafelicTEmA DOTOKA Na TEEPAKE TACTHIN
B MOMENT OTDHBA 0T HmxAed crenru Tpybum (menoba). JloGovoe Bos-
meficTeRe MOTOKA HA YACTHILY, AeFEANYI0 & HEMNEH cTOBRe, IDH HOCTH-
MOUNE YRasanHoll CKOPOCTR DOTOKA BHALBAET TPOrAUEe €€ ¢ MecTa
(ofmumo xaweEne Eam croabmenme). B cron ovepens, mopnemuman cuaa,
ofyenopnemmax aToll ke CHOPOCTEI, CTPEMETCA NONUATE TACTHIY HA
HEKOTODYIO BLICOTY. . '

Ha xpynuse ¥ Menxme 9acTHIN DPE ofgBoil m Tof e cpemmedl (wam
MecTroil) CHOPOCTH DOTOK BosmelicTyer mo-passomy. Bosmomsm TpE
DPRENANHAIERO OTHEYEEX cxydas Tporasua sacten, [lepeni caygal —
pospeffcTEme MOTOKA HA THBEPAYH YacTHIy, DANSKYI OO PasMepy K Ton-
MWHe DOrPagwIEoro CAOA; BTOPOH caydaid — poafelicTBEE HOTOHA HA
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QACTHIY, PasMep KOTOPOH HecOMBMEPHMO MEHLOIE NONEPEYHOTO pasMeps
notoxa; Tpermii cxyuall — PA3MED WUACTHI[ CONDCTAREM C pasmepoy
OOTORA.

B ofmeu ciyeae gas Toro, 9rofst ¢ABEEYTH (H8PERePHYTE) KPYIHYH
YACTHIY B BEfe KyDa pasuepom d, Beo0XONEMO DPHAOKETE K U mg
sucore d/2 ey F >d* (p, — po) g. Ecam pelicrsymman Ba wactany
) BupormnaMEseckan cana Fo = pd®pui/2, a Fy—= F, To mepexaruea-
HHE TACTHON BOSMOMKHO B caydae

ug = V 2agd/\p. (IL9)

Mockoasky xoaddumuent TpesEs MemAy ToepRoll wacTmuell, manpm-
Mep craasmol, ® crenkodl moroxa ofmmmo f << 1, To rugpogNEAMRIECKAR
cmna, pospelcrsyioman ma wacrmuy, F = fd%g.¢. B nepsom npnGae-
wermn s f= 0,25 supamenmo (I1.9) wmommo ppepcraBnTH TAK:
uo = V/0,5agd/%.

TMpakToaeckn 9acTHRsE ¢ pasmepamm memee 0,5 mM, aemamue wa
CTeEKe, HAXORATCA B morpaEmsmoM caoe moroka. Ha raxne wsactimu
BOSAEHCTRYIOT MANKE MECTHLE SHAYCHEA CKOPOCTH N0 DpodiAmo, IoaToMy
CKOPOCTH TPOTAaHHA, ONPHHBAEMNE no0 cpenmeii pacxonuoil cxopocTi
NOTOKR, BCEPJA JIA MENKHX B MeJbUalIIaX WacTHO BEDe, =eM [
KPyUukX,

Cropocth o¢BO0GONBOro nDafiledEEdA TBEepPOAHNX
g3acTnL CHoOpocThD paBEOMEPHOT0 CBOOOMHOrO NAZEONA SacTHIl
B WEAKOCTE 4, OOPEABNANTICA TPATHINLE YCAOBAA ABMKEHEA THePABIX
FacTHI, B FOPHSOHTAALEME ¥ HAKIOEHHEX TOTOKAX, T.8, YCAOEBKNA
PIDEMABARNA B ocampKenuA [JocHoneKy CKOpPOCTE CBO-
GomEOro NAeENA ONPENENHETCA B OCROBIOM KPYOHOCTRIO TACTHEL, TO 31V
BEINYEHY HHAYEC HASHBART T'HEIpanjdOdeckofl Rpyowmo-
¢t b0, Be moxao maitm mwa ofmero ycaomms pPaBesEcTsa CHA COMPO-
TEBAGHAA F, MCHCTEYIONEX Ha [PMKYIIESCH OTHOCHTCALEO JMIKOCTH
TEAD, B CHAN TAMKECTE G (9T0 W onpepeaser yeAORmA PABHOMEDHOTO
pemkenns). Eeam teno mveer dopuy mapa, To ma smpamenns ([1.5),
senonsays cootHomenus (I11.6) m (I1.7), momaras F =G m pacema-
TPUBAA OTMETSHHEIS BLINE TPA CAYTAH RO3NSHCTBMA MOTOXA HA TACTHIN
PasHEX PasMepUB, MOMKHO HOSYIHUTH '

npr Re <1
u‘=§_(i"‘1_ml._hjd_t_; (11.10)
opu Re >1
ty =0,24 (g (ps—po))'/2/0 1 1py/; (IL.41)
opu Re > 250—400
22 (s —po) 4
u=)/2ELpE (11.42)

Dopuyau (I1.10)—(I1.12) oxparmeawr Bce Tpm oBmacrm m3amMo-
AefCTBRA moroRa ‘H TEEPAMX YACTHN, KOTAA CONDPOTHRASHHMA COOTRET- |

CTBENAD REIPamal0TeA g8 QopMe Tax 'Ha3MBAGMEX saxonmop CToKca,
Annena m Hrworoma,

36



MuorouncIeHELE SKCOGPEMEATANLHER WCCHCAOBANNA, mpoBeflaNHLe
aan mpovepru dopuyam (I1.10), moxnaanm BOSMOKEOGTE €8 HCHOMH-
30BANAA C MorpemEocTsid Ko 5—10% gaa wacrem ¢ passepamws or 0,001
mo 045 ma.

[Ipn sumonHeHHH PACTETOR JIAA KPYNEMX 9ACTHI 32 AWAMET] 00MwHO
OPHUHMACTCA MAKCHMANBLESE, & OAA OPOJOAroBATHX (YIARHEHmEX)
uACTHI — Cpepueapnmernuecknil pasmep mo Tpem mamepemmam. s
MEJKHX YACTAI OUPefesAeTcA INEMBANenTHHE JuaMerp (mapa, wuse-
jomero ofeeM, papmnit ofsemy cpegeelf mo pasmepy 9WacTEUE), T. f.

d, =}/ 6G[nny,, oM, (I1.13)

rae G — Bec ool WAWM N KONMYECTBE YACTHIL,

Has npaxraueckux uenell HCNONBIYIOT PASNEYALE PACTIETHME PeKo-
MERJIATAT, OCHOBAHUEC I YOPOUMEHER MIE YTOYHGHEN OCHOBHHX
aasncemocreit  (11.10)—(11.42). [Ias wacrmn, mampusmep, Re <1
opi p = 3n/Re n caobopmos magenmm hopuyna (11.10) npmnmwaer nug

Uy = 04,5ad®, mfc. (11.14)

Jdnn mepexofmuol ofmacTm ofTeraRmA TACTHI NOTOKOM IKHAKOCTE
(nust manfonee npakTRYECKR BammEoil wacTy ce n npenenax Re = 2—300)
TpH MOCTPOSHNH pPACYeTHOR GOPMYAE MOMHO BOCHONLBOBATHORA TPODOP-
nHomaxsRocThe P ~ u-Y  orkyma

g =258 VP Vol onefe, (I1.15)

roe = |/ on/2Re — opEAATO DO NAHNEM OIITA.

IOna yenopiit cpofoguore mageEws B BOJE YACTHO TOPHEIX TOPOJ
spynrocrso 0,15—1,5 (2) sm (gna wacrun yras 0,2—3 mu) npaMesaAT
ppabamrennyio Gopumyay sEga

u, = B8ad -+ C'a, (I1.18)

rme ' =0,5 (1/26—1); wpyumocrs wactmm Gepercs B CaHTHMETpAax,
a remmeparypa ssmawocrd L B °

Jlnst onpenexeuus CKOPOCTH cBoGOjHOrO HAAEHEEA u, AnR TYpOY-
nenrroit ofnacre (d >3—2 mm) mo dopuyne (I1.42) nemonsaylor
pasANUELe IEAUCHHA 1 B JABHCEMOCTH OT (OPMH B MeEPOXOBATOCTH
nosepxmocTH Sactan; cpexmme smasemms \p = 0,6—0,8, Ilpr arox zan
pacweTa MOMI0 MCOONB30BATH BRERoEsMenemEY™ dopuyny (1142}

(mpm p == n/16) smpa
uy=51,11da. (I1.47)

Jlas cpasmwrensnoil omeHkm OGNACTH DPEMEEENHA pacyeTHHX Qop-
Myl TEAPABANYECKOR XPYNOOCTHE B SABECAMOCTH OT PasMepR TacTHI,
"¢ pprOAASATEALHOr0 OUPEENeHHA CROPOCTeH MONKHO MWCHONBIOBATH
rpagEw (pEc. B).

B gpawrmueckmx sajagax wacro Oupaer ueobxofnwo onpefenuTs
BOAWIRRY L, SO YEAOBRIE cRoGOARON0 NajeHns TREPILX YACTHL B BAIKIX
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(BiIM FEANHTEABHO OTAWTHEX 1O fusuveckEM cBOECTEAM OT DOJE) OfHO-
POTHREX C'me' B BTOM CHYHAE MOMEO ECOONB30OBATE B pacHerax ﬂﬁﬂ"]-

HHE &npﬂ}rnu mna Q[IPHREJIHEHE Ly, B KOTOPHX BAIKOCTL BOAL CABTVeT

saMeEWTH HA BASKOCTH APYToll cpems mpH Tex ke uncaax He.
Cxopocts cROGONEOr0 TALEHEA TREPAMX 9ACTHI, KAX B CKODPOCTH
TPOTAHNA, ONPEASARETCA COCTORNUEM PABHORCCHA MEHY CHIAMM PHIpo-
AWHAMANECKOrD BOSJEHCTBES MOTOKA ¥ WHEPHEOHHMME CHEAGMI 9aCTHI,
Nagawmas B BEPTERANLHOM DOTORE HACTANG OKPYIKCLA FRUAKOCTEHI,
a amaguT KospPEHUUEET conpo-
THEJIGOHNA @8 n[DEenun  oTaH-
gagTcn of sToro nosddEmmEenTa
' A MACTHIN, ABMKYmelca shnn-

(=8, M/

] \ mna uwacrmn Gomee 1,50—2 mm
I pagHo

5 % rae B = y/¥, — DpEBEemenHLil
10 h xoshdunmenr conmpormBaSHIS.
~w2 OmuTE DOKASHEBAIOT, 9TO IA
e U wacTED mpaBHabuoit dopupt co
5 2l _CPABHETRALHO IAagKoN NoBepx-
DE HOCTHIO SHAYENWA ¢ MeHBmE,
\ Z B TO e BPEMA OIA 9Ja0THI] HE-
1§ ‘\\"“--. OpARMABECHE JOPMH H ¢ INepo-
” \ XOBATOH WOREPXHOCTHEID 3JHAYE-
LRl \t —| BEEA Y EOCTHrAWT  eAWIIIL
i A u bGoaee. .

gor G5 @ &8 1 I dw Becayvae crecuen-

Puc. 6. Tpafuxn u, (@) max meramrop- BOF0 TageNEA 0xE-
HUX TOPOJ B ITHPOKOM JNUADasoEe wpyngo- BOTHHX TBE@PAHX 9a-
6T OaH TpeX JaKOROR ﬂ,ﬂ&l&ﬂ.ﬂﬂm— CTEDLO Ha ABRFHEHNE BJAHHAET
ey W“ﬂmﬂiﬂﬂg I = a[]tﬂ 2 — cBammemEOCTF  CrEHOK.  J7T0

e BANAREE BMPAMASTCH YMEHBIE-

10’

HABM CEOPOCTH MANEHWA HacTMIlL .

BCAEACTBNE TOrO, 4TO ONpE/ieJICRHOE RONMHECTBO JRHJROCTE NPOTEKaeT
Me#Ay TBEPAOH WACTHIEH W IpaBNIAME LHOTOKE EABCTDEMY gQacTmue.
Bec wacTnum ypaPmoBemBEAETCA CHAAMM TPEHEN, BOSHEKAIOMMAMY
BOKPYT YACTHIH ¥ B KONBLEBOM NPOCTPAHCTEE, & TAKKE aPXEMeLOBO
cunoit. B 1o e spema ymemsmenne BABOPA MEMOAY YACTHIEH B CTeRNEME
TpyGM DPHBONET K POCTY IPAHEHTA CKOPOCTH B KONBIEBOM OpoeTpaH-
CTBe, @ JUATAT H K BOIPACTAHNI) CONPOTHBNOHEE ¥ YyMeHBMEHMO CKO-
POCTH ABMKCHHS Teja, .

¥enomua crecEensoro NANeEWA ONHEOYHEX YACTHI, B TPYOARX ompe-
AEARIOTCA B OCHOBHOM COOTHONEEMEM PasMepoB YacTHn W TpyDmM, T. €.
aucioM § =d/D (rpe d — gmamerp SKPWBANEHTROTO WO Becy mapa).
ITpr spasmrensHuX § yenoBus CTECHENNOTO NAJEHNA YACTHII B COOTHET-
cremn ¢ ypasaesres (I1.12) woryr oxazars samaeme smme sa penmumpY

38

au crenxin. OrHomenme Wo K u,

\ uglug=V%, (IL18)



xoafdurmenra conporusnenna . [Mosromy ® srom cnydae yTouHAeTCH
saBRcHMOCTh BRAA W (8) mam w,/uy (8), 1 mua yononmdt nagenus opmmou-
HHIX TaCTHD, OPE COMWKeODWX CTEHKAX WOTOKA BANAHES CTECEEHEN
vaurwBaerca GopMynoll pmpma:

U i, =1—8% (11.19)

§ 5. PEOJMOIMYECKIE CEOUCTBA THAPOCMECER

Juaa crpyRrypHEX CHAPOCMECeR OpPM BACLIIEHEAX, OULEGHEBAEMEIX
HOCKOALERMI OPOHenTaMu jng Tomusfimax dpakomi m s >0,25—03
OpH  CONEPHtanAE (pasuuil JUCHePrupOBAHEWX OOPOJ, XapaxTepHEA
Kamymanca BA3SKOCTh (YCIOBHEE Dapamerp, DOCHOALKY 3T0 He (man-
TeCKRA BABKOCTH). Tawme coMecs mpefcTanamior cofoii ocafwe noam-
ANCOEPCANE CHETCMH, I KOTOPMX THODMHWE HACTHIE BaauMonefcrnylor
smesgy coboit m ¢ Eecymed cpojioll. B ocuone Mexammama atoro maaumo-
,H,ﬂﬂC-TB}IFI JeaT EI}HBHKU—IHMEGHEE ABMEARA O3 NOBEPXHOCTI PA3fdena
das. Benepereme sroro cMmecH XAPANTEPHSYIOTCH [APYIEM S4KOHOM
BRYTPENUETO TREWHAA, YoM O0JOO0DOIALIe JHEMKOCTH.

Craraweckyio yerofiumnocTs THADOCMECH MOMET XAPAKTeDHSOBATE
CKOPOCTL BREUAARHAEA TREpAoro xomMmonesta. Habawojenns noxasupawnT,
YTO ¥ KHCOEPrEPOBABHLE CMecell CKOPOCTE OCAXKIEHNA SACTHL, OCHOBROI
fpasoumn u, <<0,0002 m/c. Mepoii yerofiaunocTH cMeCH
CIY5KAT WIMEHEHWE €8 ONOTHOCTH 284 CUpepenenuuil TPOMEMYTOK BpE-
MERE B OONPBUENBEHOM Cioe, YeroflumnoCTe CTPYHTYPHHE MREIKOCTER
0T PAcCNOBEMA NOBHEITASTCA OPH NX JEHKEHWM.

Basneiiniee orapvue JARCOEPrOpOBAHHLIX cMeced 01 MCTMHELX
PACTBOPOB 3aRMIOYaeTcA B cooco0HOCTH BX 0XA3KBATE HAYAIbHOE CONPO-
THBJSUHE CABMCY BeaefcTeme obpasoBamma BEYTPH CILTOWEOH npo-
crpamcTeenHol crpykTrypel. Ilosromy mam Takux rEgpocMecell MOMKHO
HCIOMBI0BATE 32BHCAMOCTE MERAY YIDYTHEMH cBoficTBAME MX Raxymeiics
BABKOCTEW. Ecam ynpyroe Banpamemne

T=gA,

rie &, — MOAyAE yopyroetm u A — pedopuanuu, TO H3MEHEEEE YODY-
roro HATPAMENNA BO BPEMERHE MOMHO OPEJCTABATL TAK:

du/dt=e.dA/dt,

Benngusa dt/di coraacEe KEAeTHRIECKON TOOPHE CPEN TPH HAJNTIH
PAIKOCTH YMEHBIIASTCA MPONOPHAOHAJEHO BOANYHEE YUDYroro manps-
JHERAA, TOSTOMY AAA CKOPOCTH HIMEHEHNA JTOT0 BAOPAMEHEA MOMHO

SATMBCATH et = (A — (/). (11.20)

rge T — penmamEa, onpejexAemas (uamdeckEmm csollcTsaMm Cpemn
(mepmox yMembMEHHS YOPYroro HANDHIEHE).
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[lpn yeramoBmsmIesmcA JBHAGHMH CTPYKTYPHOHE TappocMecu pemm- |
amna E = dA/dt = const. Eeam mpmuars rpauuvnne yeaommA T= T,
npu t=~0, monywmm pemenme ypasmenua (I1.20) s muge:

v=g,TE +1o~!/T,

Ioe T, — NPeleAbE0e HANpA;eHEe CABAra (8 — OCRODANME HATYPOAL- |
HRX Jnorapaaon).

Ecim yMEOHHETS UPHBEAGHHOE YPaBHEHHe HA BEAUTHNY y (pac-
CTOAERE MewOy [OBYMA CAOAMNW, OEMKYIMAMACA DAPanAenbLuc Apyr
ApYTY), TO

wy=e,TyE + yre . (TL.24) |

Tax xag yE = ydAfdt= u®, a cxopocts Aedopmanun 1° =~ u |
ne, T'=p, ro pemenne ypasuenus ([1.21) mo y mpupomur K BeIpane-
HEW

du g
=k gy et

rge  w — Koabfmument crpyrrypuoil Basxoctm (mAsmBaemoii wacTo |
EBIOTOHOBCKOM).
Jiasm crpyxrypuux raapocmeceli T' = CO, 4 cABZOBATENLHO, .-

T=p 2 4, (I1.22)

Vpasuenue (I1.22) npencrasmaer cofoi saxonm Tpennn [negowa— |
Baurama. CrpykrypEas BASKOCTL | JJf Pasuux rEgpocMeced mMeer |
pasnpuENe 3HaYenuA. Oua YMOHBMASTCA ¢ YEeIHIGHmeM rpajgwenta |
CKOPOCTE M 3aBUCHT OT BEMECTBEHEOTD COCTABA TOPHEIX WOPOM.

Ilo amamormm ¢ kacarensuwy HEanpsmenwem tpenua (ewm. [.16) anm |

opmopomuNY ampKocTell kamymanca (MBave nasnbaeman addexrunuoi) |
BAIKOCTE

‘ . ‘ du
1) atf:yi mnm u. =F+T°?F'

T T ——

Taxum ofpasom, ¢ pocrom rpagmenta ckopocrs sddexrusman BAs- |
KOCTHL CTPEMATCH K W Aas ogHOopoaHodl mmakoctw. Beanupswm p B dop- |
mynax ([.16) = (11.22) ofmepmemior ina KAYECTBEROO OTAMUMMIX BEAR
CONPOTHRAGAMA CPEAW W ABAAIOTCA YCAOBHMME mapaMerpami. [1o
apdexTnRuoll BASROCTH (MNH DCEBAOBABKOCTE) B CAYYAE NBWKENHA
FHAPOCMACEH BOAMOMNA ONCHKA BANANNA TBOPAKX WACTHNI Ha cBoiicTsa
cMecH.

[Tpuasenesm omMTaNe JanALe AAA OTIEALERX BEACH CMECH. SaMeneno,
9T0 UCCBIOBA3KOLTh PHApPOCMEced ¢ [ACOEPrHPOBANNEME YaCTHIAME
KBAPIA M CIRHW NPM MANEX KORTENTPammsx (coornercrrenno 10 w 3%)
HEe 3ABACHT OT CHOPOCTH ADMMEHMA SRAJAKOCTH W ABAACTCH Beawuunoll
nocrosenoi. Ilpn yeenmsennn copepmanns ARCTHePrAPOBANNLIX TACTHI
mo ofsemy, nopsaxa 25% n Gomee, nabmopaercsa pessoe paafenenye
raapocMeceit: maxol BaskoctH (ksapm, MArHeTET) W Gonsmol BASKOCTH |
(yroan, ramma, men w ap.). He aroro cmegyer, wro ¢ ymenmae-

&0 = :
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HNeéM KOANENTPAUNE HAYREAKT OKaAasHBEATSH
BAMANNKE AUCUEPCHOCT: W MEAEBEAYAABHNE
CHOUCTBA LOPOJA, 4 BEPXHAA FPOHMLEA CTPYK-
TYPUMX FAAPOCMEBCceH DO KPYONOCTH WACTHDN
CARMTAEGTCA B CTOPONY TOHKOARCHEDPCRHX.
HabGmogenun NOKaILBANT, 9T0 MHOTHE CTPYKRTYPHHE ¥ TOEKOANCHEDC-
UHE PHAPOCMECH NPR TYPOHYIOETHOM Pe/KEME IBNKeHNA B ROBNEET PRIHAX
p noroxe o 25—30% b mepros npnGamwxenmm mexyT cefim xak ogmo-
POMLIE JKEAKOCTA OOBMINENHOM nnorHocTi, BMecre ¢ Tem WMaBecTHH
reppocMecn (canpomens, TophAnne cMecH, ocagRE W AP.), B KOTOPHX
BA3KOCTIRE CBOMCTBA DPESKO UPORDAAIOTCH Y/Re OPE MATMX KOHIen-
TPALHAX.

BppocMecE H3 ANCHEePrEPOBAHHEEX HNOopPOJ
MO MATE@PHAXOB (PAMHE, Mejda, yriaf, OEMeATa W /p.) Xapax-
TEPHAYHOTCA DONEIHCORPCHLIM PPAUIVIOMETPHI6CKEM COCTABOM TpH
comepiraiun gactAan: <01 sm — 80—100% = <0,05—0,063 mm —
50—T0% (men — opm comepmamme wactam 0,063 um — go 15%:;
yroas — =0,003 st — mo 35%; memerr — 0,063 mm mo 20%).

Mosumo yrazamumx pamee obmux csoifcTs, fan mopmobHoro Bmga
cMecel cOellyer YVUMTHBATE CBOHCTBA 3JNEHTPONDOBOAEOCTR H Temmo-
eMrocTH (OPR PHeIPEENR asroMaTRzanwm w Ap.). Hanpemep, saexTpo-
OpoBOAHOCTE TAEEHCTON rEppocmecm Wa Mopekoll Boge xoxeGaerca
or 0,4 no 0.8 Osm-5t, a cmecedt ma peusolt some — ot 1,8 mo 10 Om-m,
4T0 3ABHCHT OT KOJAWYECTHA PACTBOPANHWX B BONS COoNel B HAIWYHA
ApYrHEX npmMeced.

Caoponeny, OCAiKM ¥ pa3nWIEbe WAH XapaRTEPRSYIOTCH [ONE-
ITHCOePCHEM TPAEYIOMETPHISCKAM COCTABOM IPE CONGMRAHEN WACTHD
< Mk 65—80% ; ocmonnoi kaace npexcrapaen Kpyumoerso <20,063 M,
OpHTEM MeaEYaiinne TEAPAEE YACTHIE I OCHOBHOM IMeNT BOAOKRERCTYHY
dopMy, 910 TaRme cOOCOBCTRYET MOABMENIND BAIKONAACTHYHEX CBOHCTR
rugpocMecn yimke npm #2eoaBIIEX KOHISHTPALHAX.

Jaako-Mexanuyeckne cpoficTBa aTOro BHZa CHEPOCMeceR JapmeaT
TAKAE OT BIAAMHOCTE ® 30NBHOCTH (U0 OTHOMEANN K MEHepanmsuoi
tacTn wnm way). Baameocrs ofmmmo maxogures B upepenax 70—97%.
B wmmepansmoM OTHOmMENNHE CAOPONGAE pasgeidioT 0a Iecaanse,
ramiHceTHe, AssecTHoBEE B Ap. Ocagum (ocofeHno cTOTHLEIX BOM) UMENT
sonsioers or 20 mo 40%. WuennEWE Bec FEApOCMECE FOCTATAET § =
= 12,5 xH/m?®, a wame y = 10,5—11 xH/»>.

Beromnsie TEAPOCMECH XAPAKTEPHBYWTCH BONOMEMEHTHEM OTHONE-
HEEM, KOTOPOS NSMEHAGTCH B 3aBACEMOCTH oT Mapru nementa, Hanpumep,
npE B : II = 0,35—0,45 pacxon mesmenrta mapem «400» m «500» oxono
300 mr/m®, HanGonee ynoTpeGATeNbHNG MAPKRE NEMOHTA COJEPIKaT
kmacest: 0—40 sx — 73%; 40—90 mx — 25 m 90—200 ux — 2%.

Camsenne B : [ npusojgur K sHATHTEAbHOMY DOBHIMEHNI0 NA0THOCTH
neMenraoro kamos, Tax, npr comxenan B : IT or 0,55 mo 0,25 naotHOCTL
Geroma TPEX[AEesWoro Bospacta mommmaerca ® 1,43 pasa. B espenos»
BO3pacTe ycafka smecrroro Oeroma ma 25% Memmmre, weM y naacTEY-
HOTO, g

il

]




CrpyRTypEHE THAPOCMeCH B COOTBOTCTDNE ¢ ypasnenmem ([1.22)
OMeT JER PEONOTHIBCHKEI TMAPAMETPAa: CTPYKTYpPHYD
BASKOCTh (L B OPEeNbHOe HADDAKEHHEe CIEHTA Tg. Pacemorpnm, nax |
HSMEHAETCA BABKOCTL AAA OJHOPOAHOH N HEORHOPOAWOH kmiKoCTel
(pue. 7). B orameme or mpamoii J, KOTOpas XapaKTEPHIYET HLIOTOHOB-
CKYI0 /REAKOCTE, TRAPOcMEcH (Kpapan 2) MAXOJATCA B MOKXOE A0 TEX mop,
00K HaOpMmReEHS CABHrG HE NOCTHIHET BEIMYHHEN T, IOPH 3TOM ner
ocraroumoll pedopmanmmw, mo nmeerca ynpyras pedopManmn (r. e,
or T=0 no 1= 1, cucreMa nomobma Teepmomy Texny). Ilpm v >,
HAYAHAETCH TEYCHHNE PHAPOCMECH M OPOABIAETCA DASKOCTL BCJACNCTRHE
rpagoesta du/dy, DpAYeM BABKOCTH YMENLIIAETCA A0 NOCTHIKENMA
ODOCTOAHEE0N BeNEYNHH saavenma 1 =1 . [loene srore xpusan du/dy (T)
gt nepexognT B mpAamyw anonwo. Taroe

HSMOEEHHE BASKOCTH XApaKTepHo iR
MEOTHX H3DECTHBIX RHCHGPrAPORARALIX
P ruppocMeceil (rammperuax, ToppAHLX, |
1 YUOABHEIX, PYAEWX 1 T.IL).
3 Paanmgalor TP BR/A Npelena TeKY-
gecti: 1) T, — MuamManLobil npegen
TeRy4ecTH, 2) T, — XapakTepnmil gaa
AB8YANA CTPYKTYPHOro Tewenpn (pue. 7,
spusag J) m 3) 15 — MaKeAManbREHT
Opemes TeKyYecTH.
Puc. 7. Tpadmx (dufdy) (t) man Peonorgyeckne KOHCTAHTH [ECOEp-
OAHOPONEOH AUIAKOCTH N TOAPO- FAPOBAHENX THApOCMeced us pasiamd- |
B HEX TOPHHEX MTOpOm M MaTepuanon |
YCTAHABNHBAIOTCA OHCHEPHMEHTANBHO. |
llpoBeflensibe HRCUEPMENTH C JrONBENMAE CHAPOCMECAMI HOXABANM, -
T0 PEOXOIAYECKHE KOHCTAHTH THCAEHHO ONPENeAMIOTCA LpEeme BCEro
BaamBocTeio cmeck. B rtabn. 3 mpupepenm ofofmernme pamnme ma-

mepesll npn = 20°C m xpyomocrm, xapaxrepmEofi pnA DEUIEBRM-
HOT'O TOOSARBA.

——

#
P
ra

] LY % W

il
T

T T—

Tabaonge 3 |

Peoaormseckne NOpaMeTiE fan yromwmoll rnppocatecn '

]

HBapwnoets, 8 'E:

Hapasernn 1

80 55 50 45 &0 E

|
1, H/ut 2.5 85 20 50 80
By H.e/ut 0,02 04 0,35 - 1.2 2,5

=

HJammwe rabx. 3 orpamalor ocpejEenmEe SHATRmH napaMerpos,
KOTOpEIe AR yTUed PASHEX MAPOK H AHCIEPCHOr0 COCTABA MOTYT OTAN-
JATLCA [0 BEAMTRNE B Mewbifiylo mam Goasmymw cropory. Ilo ommrHEM
AGNHHM OTMEYAETCA pe3koe MOBMINENEe BOAMIMELE T UPH HAMEHEHAN
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yreasnoli nosepxuocTa wacran ¢ 6—10 rwe. o 25 The. cm¥/em® B mpe-
menax T ==3,5—0 o 30 H/u® npu s = 0,3. W3 sroro cuegyer taxixe,
UT0 BAAKOMAACTHIHLIe cBoficTBA OpOABARWTCA  ocolemEO  Cyme-
croenuo npx s > 0,25—0,8 n nanmeun waacca yram — 50 (70) mx
Gonee 35%.

B coow owepene Zam rmaopocMeced W3 KOHIUEH-
TPATODR MEJUNX, HEEeIEBEMX B APYTEX PYA X I

AMCOCPIrUPOBAMH KX XBOCTOB TAKHS YCTAHOBNGHO pesnoe
nanenenne (Dopsmenwe) peoxormuBcEMX nmapaMerpos upm § > 0,3.
drn aungenwA lll]II]],ﬂlITI]EI].H’ﬁ HASLIBAKIT KIAETHYECKWMA slip"

O pamanuu Bopopopuslx momon (moxasarvens pH) m TeMDepaTypu
HO BABKOCTH CHEPOCMEceR MOMKAO CYAWTL [0 CABNYIOUAM IANHEM.
Oxaswpacren, uTo y meaouuux cMecedr (pH = 9) xprruteckme xonnen-
TRLAE Jud Tainero AECOepeHoro COCTaRl TACTUN SNAYHTENLED MEHEOIR,
4 SHAYENMA DPEONOTHTOCKAX NapaMerPoB NOBHMAKMTCA NPE § == &,
Gonee peako, WeM Y KMCJAOTHMX cmecell (nna mamepenmii OpPEMEHAOT
uonomep HMM-2M). Cymecrsermoe pimsnme Na HAMEHEHIE BRAKOCTH
CMECH OKA3WDACT HoBmwenmEe Temneparypu cpemst camme 40° C.

Maynenne peonmormgeckmx cROHCTE NMPOMABOSHTCA HA KADNAAAPHOM
LI poTaumoEmoM BECKesEMmerpax. Ofummo opobm pasnmamoro rpa-
HYNOMETPHTSCKOTO cocTama copepkar sactam <50 am or 41 mo 85%.
Hamepenna peosoTRYUECHAX DADAMETPOR DPOMIBORATCA TPH PASAMIHEIX
gonoearpanurx — or 25 mo 50% no obfwmemy.

dag MOOO0OBHX ¥ FrAUNHUGTO-MENOBHX Fruajgpo-
cMeced PRONOrMYECKAR IEPaMETDH YCTARADANBANNCH M0 BaMeDEHNAM
Ha BHCKOIAMETPAX H B TpyGax Oommmoro mmamerpa. Tax, gna mMenoBuixX
rigpocsecell (npr cogepswanmm wnacca 10—30 mx go 70%) yeramonneno,
4TO AWAAOTRYNO APYCEM BEAEAM CMecell AUNAMEYCCKOS HANPAKENNe
COBHTA W CTPYRTYPHAA BASKOCTH BOZPACTAIOT ¢ NOBMINGHAEM § IO HPAMO-
auAeliEol 3ABACHMOCTH (MOHOTONTO) W UPR [OCTINEHMN 5, == 27%
ofEapyRABABTCA Pe3KoOe BoapacTanwe 3THX Dapamerpor. Oxaszanoch,
qro npn w=40% 5o csmecw nepexavmBaTs Mo TPpYBAM OPARTRYECKHM
EaB03MOTHHO BBJIB“GTBHB HGTEFH TQH‘Y‘HQH,‘.’I‘K; i

Menomue pmeneprmpopamEEe  ragpocsecw  ofnagaT CBOICTBOM
TexcTponnu (saryctepanma). Yem noneme cMeck HaXOAWTCA B HEmOL-
BIGKIIOM COCTOANMI, TEM NOTEHCHBAEe NDPOTEKAeT B Hell npomecc cTpyk-
Typooipasopauun. IT0 AMICHME NPA BHCOKNX KOBMSHTPAMNAX MOMeT
BATPYARATE 3auyck wacocos. JobasieEne TAINEWCTHX NPHCAAOK yorpa-
HACT BDENEOE NeilCTENE TeHCTDPONWH.

Haa canponeneil, PaBARIOHI OCAAKOB N
HJ1OB pPEOnOTHMOCKKE MAPAMATDE TAKME 3ABMCAT OT KOENSNTPATNE.
Benegersue ormewermix ouimme cmerudirreckax csoilers MEHepanBHOR
9ACTH TBepAoi dasw, manpuMep, BepXHue CAON HI0B H OCANKOB BECHMA
mopBEkan ® mameor y = 105—12 wH/u® nmxepacnonroikesnne y =
= 14—16 xH/u®. Canponmesn mo cpaprenmo ¢ OBLMEEME HAAME IMEOT
eme Menpmnii ynexsuuit sec — y == 10,5 wH/wm3. B nnax comepmanme
TREpAMS wacTin Menserca: opu ¢ = 10,5 xH/u® — oxoxo 4% TRepaEX
qacran n 96% pomu; npn y = 12 «H/M® — orono 12% reepmux wacTA
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® 88% moms. Opmemruponoussle FAHHEE O BANANEE KOHUEHTPalWE
Ha PEONOTHYSCHES NMAPAMETPL NPHBEJEHH B raba. 4. ;
TabGanma 4

Peoaorugecsne TapaMeTpsl OAM NAoR (MNHEpAAAODANILIX 0CAIKOD)
opi t=10—12°C

BnnmpocTn, %
HapaueTps
T 78 1] 85 a{ a5
v, Hjue - - - 34 10 2,5
p, H-efm2 — 12,6 58 018 0,045 0,023

Caegyer sameruts, 9ro coenmansEcd ofpaborkoit BRCOHOKOEUEH-
TPEPOBANEOR rEfipocMecy flocturaerca BaxocTs mpeMmepmo 0,2 F.cfm®

Jlna C¢XBATHRAWMBXCA (rEXa NeMeHTHMX)
Baun GetroEEHX rEgpocMecei namfomee GnaronpeATIH
(T. 8. AMEIOT HAEMEHBINGE SHAYCHHE) POOTOTHUECKHE WAPAMETPH CBOE-
OPACOTORIGEHMX cMeced. C ysenmuenmeM BDEMEHN MeAGly NpHECOTO-
BIGEEeM N 3arpyskofl cMecw B OyODRep mACOCA BHAMENAA T W j SHATH-
TEALHED BOSPACTAHYT. HPIIHT‘HHH NOKAINBAGRT, HTO TPOMEAYTHN BPCMCUH
Mey NPUrOTOBNEHAEM | NepeKavNBanHeM cMecH O0BYHO COCTABMAWT
ge Goaee 1 v. B regenme aToro spemeny pexmuuBa T HE MERACTGA, A ANA
XAPAKTEPACTHRA BASKOCTH MOMEO NOPHEATH cpegmee smadeuue (30—45
muae), B ofmes caymae mpm B : I <<0,35—0,4 rmapocmecn momtuo
PACCMATPHBATL KaX HEAROCTE ¢ AHOMANLHEME CEoficTRaMu; B To Ke
spema npn B : I = (,35—0,4 emecs obpapymunner peskos yBexuwenne
OPOMOOCTH CTPYKTYPLL, T. €. CBolicTBA cMecH mpEOARMKEIOTCH K CBOil-
CTBAM TBepPAOro Texa. [lnzeTAdunnpyomue fo6aBKy, BROfEMbEe B GeToE-
HY10 CMeCh NPH €e 3aTBOPeHMH, YBENTETREAKT IIACTHIHOCTH MEMEETHOrO
recra. HanpeMmep, mna mesmentnoll cmecw, npuroropnennoi ma obmumoM
nopraaui-uemente, upu B : Il = 0,4 o sumasmm nobasox ma peosorm-
YeCKHE DAPAMETPW MOKHO CYNNTH 00 JammEmM Ttabn. 5.

TabGauma 5
Peonornueerne napaserpu fan meMenTaoil TIpOGMeC

doGamm paacTRdKaToD
Napamerpu
0
fies Roapon !EE}EEEE i E&EEH E:gnﬂl_ [Eunzi'#uhﬂ
M, % 100 67 B0.5
T, % 100 44 izs * 1??:

* CCB—cyasprano-cuspronna fapua,
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Oax oepexatusasma mo rpyGompoBofam OOEMED pexoMeHIYIOTCN
Geronume cMecm ¢ Bogonementums orRomerHeM 0,5—0.75 m ocagxoi
kouyea 4—12 cu, [lelicranrensnos sojioneMenTaoe OTHOME RS NEMERTHOM
emecH, HEaxofsmedcs B cocrane Geronnoll cMecm, scerpa memsme B : I
B mauane JNTHePACHHNSA (YACTh BO/INM (DOTAOMASTCAD NECKOM, BOLOYASp-
supaoman coocobuocts Kotoporo moctmraer 20%); ¢ yuerom armx
yenoplt B 1l = 0,4—0,5. Ilo mamepemmsm n rpyfiax ans Taxoro
auanennn B : I (qna ofmwmore mopraamp-uementa) n TevcEme mepmoro
gaca satsopemud T=17—38 H/m* B p=1—-22 H.c/u? cpemee
anavenne T~ 25 H/m" i p=1,85 H.e/M2

B fetomnux W TAMERCTHEX Tma- M
pocmecsx (OPOMMBOTHMX HHIKO- \
€TAX) DepeMeImanTcd KPYOHLe BRI0Te- 5
nuA (Kyckn B uactunu) oopomm. J[Jas " \(5
ODPOfICTEANA BOMADEA KYCHOB DOPOAL @ \
passepamu d = 3—40 MM En aunaMBge- 3
CHOC HANPSKEAME CADETA B OPHEUTHPO- 4 \\
DOMHEX pacqeTax HCOoabsywT QopMmyny 1 =4 - Y
BUA ( J“HK
v 20 (B6d—)/d —v. 1.23 >
Vi) fv—v). (11.23) 1.2 -_.____fl
Ilo onETaM raHUHCTHE TIHEPOCMECH ] ” I T.“;}u;

opn t==2 H/mM* u cooreercreywomei
CROPOCTH ABWIKEHMH CHOCOOHE YHePHaTh Pue. 8, Ipadux x(y) fa opo-
B0 BIBEMENHOM COCTOAHOAN YACTHIIN O0- MEBOTHWX ARmLiocTed:
POIEL d=1—2 s I{JIK TECTHIL d = J—& — COOTHETCTBONING MR SacTHd
= 5 s wﬂﬁngﬂ BETHYHEAR T A0 upynmooTeo d = 3, 2, 6, 10 n 20 mm,
6,5 H/u* Tlockonsky B NPOMEBOYUNX
MUAKOCTAX UpR Oypenum rpaEynomerpuueckuil cocras mopon obmmO
cocrasamer: >10 mm — 15%, 5—10 go 30% n <1 mm mo 50%, To mam
ofiecoewenEa yAepmEBalOmed coocobHOCTH FREAROCTE fAotikaa obna-
AaTH JOCTRTOURMM Suasenmem T — nopagka 10 H/M®, ssagennmn
BAGKOCTH COCTABAAIOT TpUMepEo oxomo 3,50—5 H-e¢/m®
Yoepmusaonias coocodnocts GeTONEMX, TARBHCTHX W TAMETHX
cpen (B oforamemun) sasmeur or mmenepemocrs wactum. Ha pue. 8
NpRDEAENE NpuMepuue 3mavenus T (y), ofecneInsalomae DPaKTHYeCKH
peobXoaUMYI0 YAePKEBAIYIM CHocOGNOCTh WACTHIEM DOPOME PpasHOR
KpVOHOCTH (DO W3DECTREM B OpakTuke Oypeswd PEROMENJIANRAM).
Ilaa npnnmkenHEero Onpeenenud UCEBAOBAIKOCTH MOMKHO PEHOMEH-
nopate opmyay

" |
k=t gy (124

JNlaa ropHEOro NPORABOLCTEA B NPAKTHRE TacTo Haulonee mpHesiensl
FHAPOCMECH, KOTOpHe nepeMemanTca B Tpyfonpopogax ¢ BHCOKNME
KOHUSATPANHAME ODE MEERMAJLELX CONPOTHBAGHOAX, & NPH BHESATHLIX
OCTAHOBKAX Hé PacCAaEBAIOTCA B mOTORE HA IR fass B TEUEnNE HOCTA-
Touno gamreéssmoro npemenw. Camecm, ofnafawmue TARUME CBOHCTBAMY, -
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yA0GHO XPasNTh B PESePByapAX-BKKYMYNATOPAX, 2 B Caydae HapoGuoen
fe30nacHO OCTABAATH B MATHCTPAABOLIX TPYGOTNPOBOAAX IPI LPEKpa~
MEHAA DEPEKATKE. JTH CMeCH HA3MBAIT CTAO M I LI M MM

K crabEabMEM THIPOCMECAM MOMKHO OTHECTH YCTOHAMBALE TOHKO-
JECHepCHME THAPOCMECH, A TARME NONNMCOEPCHLIE H3 PadmmTuLX
no KpymmocTs Kaaccos (Bxawuax Aaske kpyoEme). CralunpHOCTL TakNX |
cueceil 06yCHOBIGHA HAJWYHEM ONDPEAGNGHHEX CTPYKTYDHHX CBA3el,

Mepoit crabunsEocTd (YCTOHYADOCTH) THADOCMECH CAYAUIT € X 0 -
pPoOCTh KOAPYAANEH B ancoeprapoadmrux IrrapocMecax i
¢ BHCOKAMA KOHMEHTPATMAMA DO COBPEMOHDEM IPEICTABAGHIAM OCIIOB-
HYK® pOAb HTPAlOT CHAM TPEHEA TACTHI, CBEEHHNX 1 CTPYRTYPRYM |
pemeTKy, A Tax:Ke BsanMojedcTeme CHAOBRIX moaell 0KONO wACTIL |
970 TMOATBEP/KRASTCA HAAWYNEM CYIMECTDEINON pasmuns B8 3HAYCNHAX
KpETHYeCKOl KoumearTpapmm reepgoit dasm (mpE woTopHX obmapy-
MUBANTCA ARAAMAIECKHG CONPOTHRJISHUA CHBATY) AAH HOHOFEHALIX
B memonoremmmx cwmecedl. [ame npu manmx § B MONOPE@HHEX THAPO- |
emecax ofmapy:KEBAeTCA MUUAMETIECHOR CONPOTHBIGHES CABNTY. i

Hecaemoramas DOKAZMBAKT, 9T0 B 3aBUCHMOCTH OT BOga TEAPO-
cMeceil § TeXHOJOTHIECKEX ocolemmocTell HX WCHONB3OBAHIA BOIMOKIIEN
nea cnocoba mocTwimenms cTabmammocTelt cmeceli —mopGopom
AACUNEPCEOrO COGCTABA TBepAOR dasm W TpPH-
MEeHCeHHNOM NO0BEDPXHOGCTHO-AKTHBENX BemecT B,
cnocobereyiomux  ofpasopanmo Tax masmeaemuyx aEoobHBEIX cucTeM
{n CHILECG PAipymeHHEME CTDYHRTYPHLIMA CBASEME), H0 B C MAaghiMIE
cropocTaMr ocaskgenma. PacemorpaM meworopsie crafmasEme TAgpo-
CMECH.

Jdne yroasEWX TEApOCMeceid mponefens HCCREZO-
BAENA Ha BHCKOIMMETPAX m B TpyfompoBoge ¢ MENLD YCTAHOBIEHUA
COOTHONEHHA KAACCOB Yras B cmecw, ofecneumsapmux TpefyeMylo
crabmasuocrs. [Ipa arom ocofioe pouMamme ynenAnoCh WBYYEHWI0 BANA-
HHA HA CBOECTBA IEIPOCMECH TACTHN YIAA MENpNAEMAY KIACCOR 10
KpymEocTH (He OpesMmanmux 70 MK) nDpE PASHMY KOHNGHTPALUAX.
B sromepamentax memonssopamucs yram mapox I', TIC m Al ¢ sons-
soctei0 o 15% (mecmemosamna MITT] my. A, A. Crouneckoro). 1

Ha pme. 9, @ noxasano wamenenwe Kamymeica BPAIKOCTH THAPOCMECH |
B 3asAcaMocTd 0T obmemmolt wompesrpamma. Ms rpafmka magmo, uro
© YBeMHIeHwWeM KOHOSHTPAIAM THAPOCMECH SHAYEEMH . BO3PACTADT, i
nprueM HAGMIONEeTCA HEROTOPAA BETHYHNA KpETHueckol ofmesmoil
ROHOEHTPANEN §,,, UPE NPEBLINOEER KOTOPOll yBeJHYeHHE BAZKOCTH |
OpORCXOANT 3HATUTeNsRs GHeTpee. JTA KOHNEHTPALNA XApaKTEpOaYeTCR
He oTflensioll Togyxol, a somoll, HAYMmAmmMedics B MecTe OTHIOHEINA
BaBHCAMOCTE W == f (8) or ppamodr. Ha pme, 9, a mapmo, wro rpaduk
AAA rEApocMecH, cogepmamed yrons wracca 0—15 mx, sapamaer o6oco-
OnenmOe mOXOMERWe N0 CPABHEHHI0 ¢ rpadAKaME OCTANLHEX CMecei. !

AHajns PeaYALTATOR BEMEPOHNH PEONOrETECKRY DapaMerpon B BABH-
CHMOCTH OT COAEMHMAEHA B CEADOCMECH DASTHUYHLIX KiaccoB YIAH,
B 9acTHOCTH W (d), mOSBOAMA NPENCTABETL ONMTHHE AanmWe B DL |
rpusux (pwe, 9, 6). Ilpm paccmorpemmm rpaduxa MosKEO OTMETHTE
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PEIKOe MIMEHOHME BEAMTHHE |L OAA TIEOPOCMECRH NPE YMeELINCHAE
Kpyomoctd wacTHy yraa, C yeenwYenmeM HORDEHTPADNE FAAPOCMECH
TOUHA PEIROTO MBMEHENMA PEONOTHYECKNX XAPAKTEPHCTHK CMEmASTCH
g cropony Gonee rpymmux wacrmn. Jlag rugpocsecei ¢ wommemtpa-
upeit 26—32% npeofnagaromee BAEAHEE RA BAIKOCTH N RANPRIMKEUIE
CBRra OKASLBAIT WacThne, Be npepmmasomme 40 mx. Tlpm Tex e
KONUEONTPAIEAX OPBECYTCTEREG B COApocMecn Oofee KPYOEEIX TacTHI
ORAILIEACT MO0 BANANHG Wa DPooNOrHYeckme cBolcTRa.

[Ipu ypenmwenuy KORUESTPALMH KPYUNOCTh YACTHI, OKA3HBAMIIEX
npeolnaflanmes BAMAUAEC HA PEOJOTAYECKNE XAPAKTCPECTREN THADO-
cMecH, BOIPACTACT W Opn KoBuenTpannax I6—38% mo obmemy srtiogaeTt

a a

p M eha o, Heht
] -

T | =
T T
" J // WA=

i 144 11" NS

g =
00§ = | 665

% 22 0 X st 0 &0 " dux.

Poe. 9. Bansnde HOEMEETPAIND B KPYyUUOCTH MRETEI HA CTPYHTYDEYE BADLOCTE
YIOULNON IEEpOcMecH:

0 — Hpambe i (2); J—d — COOTOeTCTRCNTD KR kaacton 0—15; 0—40; 0—63 n 0—B50 sor; 6 —
HPUDME 1 (d); T—§ — CODTRCTCTSENHD npw 5 = 0,36f 0,28; 0,.4; 0,32; 0,34 u 0,36

paxe sacrmus pasmepom G0—T0 mx. Yacrmnom kpymeEocteio Goaee
70—100 mx ma cooificrsa rmppocMecH BaARmIOT Hezmaymrenwno. Ilpe-
ofnaapmes BANAANG HA PEONOrATECKEE DAPAMETPH OKA3LIBAT TOHKEE
WTACOH VLA, COACPIKAHNE KOTOPKX Bullle HeKOTOPOro OUPeAeaeHHoro
woumaecTea (B pammom cnysae sume 27—30%) xavecTBEHHO MEHAOT
CBOHCTPA CMECH. ;

Hus pormpgmenepedsrx wactan Mepy crabmasmocTn (yeroffswpocTs) |
CHADOCMECH MOKHO XapaKkTepHIoBaTh NoEmmennem yposus (pue. 10)
gTcTONBMENCA BOXW OT BPeMEHH OCAMKACUMA THApocMécn (MM B BEIE
CROPOCTH OCBETJEREA CMecH). JTOT NPOUECE MOMEG TARME NPOCARAHTL
MA TPIUMEPE OCANKABIAS UACTAI, IPH NANEIRH B CMecH yras (parmuil
0—15 u 0—40 MK, PesyasraTs msMepennil IoKasand, 910 ¢ YBEIHTeHHEM
HG}IL‘LE:ETPEULIH'I -U-HGPDGTI: OeAYRIAHMA WUIMEIIRETCA DOCEMA nepannoMCeplo
H npu FOCTIDREHUN HEKOTOPOR KOHOENTPauUH PEe3KO YMeHBIIAETCH.
Honuegrpamuy, npo KOTOPEX NPORCXOJIT PESKOE 3AMBAASHHE CKOPOCTH
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pACCAAHBANAA TEAPOCMECE, OKAJKBAWTCA BHIE KPHTHIECKHX ((5*H

pue. 10).

Crafmasmme yroAbENe THIPOCMECH, MANPKMEpP, MOTYT HaiiTH upu- |

MeEeHHe DD COSKAHEE TOIIMDHO-SHEPTETHIeCKEX KOMOJEKCOD ma
OCHOBE MATHCTPANBHOr0 TPyGONMPOBOANOrO TPARCHOPTA H TEXHONOTHN
HemoCpPefCcTBeHEOr0 CHRUTANNA BOAOYTOABUEX CMECel (Gea obDeamoikm-
BaAnA), Hanpauep, ANA OPAMOr0 CGRUTAHEA YIAA B UHKIOHHLIX TOOKAX
TEenA0aNEeKTPOCTABNAIE mOCHe TpamcmoprApoBaumas mo TpySomposogy
MENMMAZBAEIF PasMep JACTHN He AOLKEH Npesumats 2—3 MM, a mpE
ecxcnrapun 8 obnammx romsax 0—200 smm. Opnaxko yram aTHX KIACCOR
MOTYT uMerTh caMuii paspoofpasmuil rpaEynoMeTpPEYECKUE cocTas,
KOTOpEIM, Kax OHAO NORASAHO, OUPEJBAAINTCH (AIAKO-MEXAHHYIECKHE
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Pac. 10. Wamemenue yposea orcrorsmefica BOME D BABNCIIMOCTH OT TpeMeiH
ocodyennn rugpocaec (yrons dpakmnn 0—40 up, ¢ = 20° C:

J—4 — pooToerCToomNo anm s = 0,15; 0,2; 0,25 v 0.3

cBoiictea Tmppocmecn. Ocobenmso Paskuo Coep:EHEe YACTHI, KPYI-
mocThi0 a0 70 mr. Mameperus momrasusawr, 9ro rEApPOCMEch, COMEPIKA-
mad Hefoabmoe KoaHgecTno sty gacrun (o 15% or scero wommwecrna
MEAKOT0 YIAf), TPAHCOOPTHPYETCA TONBKO B pemume TYpPGyaeHTHOTO
TEGeHHA, N0 EMEET TEHEPHIMIO PARCCHINBAHMA TPH HPeKPAMESHIE mepe-
KAYKE TN XDAaHeUEn B pesepeyape (em. mopgpobmes rm, IV),
MMosumenEoe comepmasme wactmm 0—70 mg neraeT THIPOCMECE

Goxee ycTolTRBOME, Ho MOMET BM3BATH B [HANA30HE pabowmx cropocTed |

TPAHCHOPTUPORAHNA BAAKO-UJACTHIHLNT PEMUM TOYEENA H IpPUBECTH
i meaxomomuwHoli palore Tpamcmoprmoil cmoremsr, IoaroMy BosmmKaer

8a1a9a ONpeJeNeHuHA ONTEMaAbHoll rpamynoMeTpmYeckoidl Xapaxrepm- |

CTAKN YTIA, T?&HGEGPI‘E[I‘E’EKUI'[} oo Tpybonposony (KHAYE, cOOTHOMERNA
KAACCOB YTAA) UPH PasHAX KOENEGHTPANMAX TIIPOCMEcH,

B mparmire oforamensa KemonsaywTes ragpocMecH A pasuenesHi
MHHepAThHON KoMmOHeHTH PyR. VX HAswBaOT TAME NI M ME © pe-

Aauu Hagremamas yeroltsusocrs Taxux cmeced pocTHTaeTcH moba--

BACHHCM B HEX TACTHI MONbYalfIiux KNACCOB TOrO K6 WIN CHRXBANLHO
mofolpanioro marepuana. [lnan musepanos (mam ropanx nopon) Gons-
Woro yAEALHOro BECA (YTARENAWAL coocobRocTh mIM mX craGmmi-
JALEA CHIBLHO 3aBMCHT OT CONSPMANEA WACTHI, Mempme 5 mx. Haact
0—5 mx cmocofermyer Gonee DeaKOMy MOBMINEEMID BABKOCTE CMOCH.
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[Ipwasaa B TOM, 9TO TAKWE YACTHOH UPHE ODPENENEEHHX YCAOBHAX
ABNAIOTCA OenTpassa obpasoBagnA CTPYRTYPLL.

B onmrax ¢ rugpocMecaME W3 rANEw B OGeronmra (KpymHOCTE Ha
cure 100 mk oxono 0,1%, ma cure 10 mx 85% ) yeramonneno, wro goba-
BACIHE B OOTOK OTHX MEARYAMINX KANCCAD PE3KO WIMOHAET BeAHIHIY
paakocre, Hanpamep, 10% mno mecy rakoft ramnm s meckomsXo pa3z
noBHEINAET BASKOCTH, a Oeromura — mpumepEo B 9 paa (f = 24° C).

H Gortonuwms cmecAaM (s xpemeli, SaKanfovEey Mac-
CcHBOB M Jp.), OEpekaunBacMbiM mo Tpybasm, npegsmaamorcR Goxee
pucorne Tpefopauus B oTHOmMEuWN crabmasHocTE (OHUODOAHOCTR M
MOCTOHOCTBAR cocTapa), oM K obniymum cmecad. Cuecs ¢ ocefmod cTam-
paprierce souyca Gonee 15—18 com (rar onmemueaeTca WA UpaKTHEE
yoerolfyEBocTE OeTonn) He peroMenjyercA BooOme TPARCHOPTHPOBATH
mo TpyDaM, TaK KaK OpH BTOM M3 DOTOKA DEOAJAET KPYUHEE 3a00THATEN R
o coafaforea npofiky. Hecrran Gerounmna cmech ¢ ocagxofi womyca |—
5 em Tanike menpuro/ina (MonomosBRskma). Jlyamme pesyasTaTel HaeT
cMech ¢ ocamKoil craEAaprHoro womyea T—10 em.

Oour  compgeronnersyer, 910 »pHeKTHEHEE NEPeKAYMBATL CMECH
¢ GonpmmAM coACPAAENCM NeMeNTa. Paamep 2epeR KDYOROTO 3amon-
BUTEAA B4 JOMKeH npesmmats /3 suyrpensero nuamerpa tpyo. Llene-
coofipaauo, grofisl KONEYECTRO UHACBHIOLIX YACTHLI TNECKd KPYOHOCTRI
mo 0,15 My naxoganocs B npegenax 5%, a mocka xpynmnocrsio xo 0,3 My —
B npegenax 20% or ofmero mommuecTsa.

,Enn AOCTHMEHHA CBOHCTS cTafHAbROCTH (YAYYMEENA DORBHMARHOCTH)
emecy genonndyior mracrduunpyiomue pofaskm B woamuectee (41—
0,25% or peca uementa, wro obecoedmBaeT OpE TOH e MOIBIAIIOCTR
suomomum 8—10% nementa.
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I'masa III

TEOPETHYECKWE OCHOBBI I'HAPABJIMYECKOIO
PASPYNEHAA (PA3MBIBA) TOPHBIX IMOPOJ

§ 1. THAPABJIHYECKHE CTPYH H HMX THIIGI

Ins rajpasnmdeckoro paspymesns MWiM PaaMbiBa TOPHLIX HOPOA
B BARNCHMOCTH OT MX UPOUHOCTHEX XAPAKTEPHCTHK DPHEMBARIOT TAAPa-
BINYECKHE CTPYH DasNMYHEX NapaMEeTpOD.

leppeaeamvsecrne crpym ofpasyorca (mam dopmu-
PYIOTCA) TPE HCTRNCHNE REAKOCTE (MOAs) Uepes MORTAPYeMEE Ha
CTBONAX CHAPOMOEETOPOR Hacagkm pasamypmoll dopum, BuDOIDAEMEe
ofuTH0 B PHAE CY/RAOMEX DOTOK YOTpolicTn. JTHME YCTPOHCTBAMH
AOCTHTABTCA HANPABACHEOS JDIGKGHNE THAPABANYecKol (MHawe HA3L-
BAEMOR rEgpoMomnmTOpRoi) crpym ¢ Gonemodt crOPOCTEE .

Iocne BuASTa WA HACAAKN CHAPABARTOCKAS CTPYA IONAfaeT B BOZAYX
R DOABEPrAeTcA pacuafgy BCIELCTBHO TPEHNA ¥ HACKIISENA TACTHOAMNA
rasopofl cpegm. CrenmeEs pacmaja W HACKIEERA BOBAYXOM ,CTPYE BO3-
PacTaeT ¢ ygaseEmeM oT Hacagxd. IIpm aToM DOCTeNeNHO YBEIRTHBAETCH
cpeumil JEAMETD CTPYN IO MEPe VAAAeEAA 0T CRYEHMA K COYSHMI0
(pme. 11). Hak s710 caepgyer m8 cxeMH, OJHOBPEMEHHO YMOHBIIAETCH
OCEBAR Uy, M CPEJHAR &, CHOPOCTHE CTPYH, 8 COOTBETCTBOHEO ® ofmee
AEBIEHUE €8 B PACCMATPEBASMEIX NONEPEIHKX ceYenmax or d,mo D,..

MMponeccwr pacmaga ® @acwmenwsa IRApasnmaecikoll crpym mpomc-
xogar ¢ OonsmeR mam Memrmel WETENCWBHOCTHI0 B S2BHCHMOCTH OT
crepylomux GakTOPOB: CHIK THMECTH, BAIKOCTH MEKOCTH, HATANLTOrD
AEAMETPA CTPYN, CMJ LOBEPXHOCTHOrO HATAYKENWs H Hamopa (napie-
HIAL), TOJ AEHCTENeM KOTOPOro MPOMCXOANT HeTedenue cHopMupoBanmoi
CTPYH H3 HACagK®, & TAKEE KOHCTPYKTHBHOLO0 HCOONEGRNA MeXamm-
YeCKNX YCTPOHCTS, MpeAHAsHAYEHHHX [MA COBTAHRA Hamopa u BopMu-
PoBaEMg CTPYH. ;

Ormewennoe pasmoofpasme $akTopom, BANAKmMAX Ha TapaMeTps
CTPYR M ee Kavwecrsa, B TEDRYID 0YePeNb ONLPEHENAIOTCA HAUAALHEM
ArameTpoM dg u Banopom merevemms M, wam paBaenns po [losromy
HCHONL3YEMEE NPH I'EIPOMEXARHBANME CTPYH KiaccRmUmpywTeH MO

ANAnagoRy wamenennA peawens d, w H,. Pasausaior cnegymoniue raapa-
BAHYECKHE CTPYN:
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{)fonsmax gHaMETDPOB ¥ HNBKWX AABACHN i
Y 9THX CTPYH WavaiBEE ANAMETDH MBMEHAIOTCH B npegerax dy=
= 50—150 mm m masnemme p, = [4—25(40)110° H/um®;

Z)CpejHEX THAMETPOB H janaenmi: d,=50(40)—
15(10) my m po= [40—100(150)110° H/m®;

) ManNHMX AMAMETPOB® M BMCOEWXY JaBjelERi:
do=10—3(2) MM ® p, = [150—400(500)110° H/m?;

Hawgnsngs
I

Poe. 11. Cxema ceofoguoii cTpymR EmIROCTE 0 Doamyxe:

a— glhman cXews; ¢ — NOMCOCHAR COOGIDHOCTH MOTONE IMALKOCTI MAN WHote=
poginax cemenwil f—V

4) TonuHuEE, CBOPXBHCOKHX pgasaennin dy=
=1-2 am m py= [500(1000)—2000]110* H/m* u Gonee.

Beaegersme npuMeHEHHA PasiNYHOr0 00 NPUEOEOY HeHCTBHA OCHOR-
HOro OGOpPYAOBAHAA A IHAPABANYCCKEX YCTAHOBHAX, A HMEHUO INA
GO3lan|A CIPYE HESKOCO M Ccpegmerd gaBaeumws — UHeuTpobesmHx
HACOCOB, @ BEICOKOTO N CBEPXBHCOKOTO — DOPIIHEBHX (ONN NAYHMKep-
HHX) HACOCOD, NEPEINCAGHHEE YOTHIPE BHAA CTPYE MomkHO pasbate
na poe rpynom. B mampoll ma sTHx rpynn opMApoBaEme CTpYil npo-
HCXOZMT OpPuONASHETETEHO B OZUEAROBEX yeaopmax, Ofmwmo cTpym
NepBoil PPYIOG HaswBawT CTpPyAME foarmoTo gAmame-
Tpa (Goacel0—15 Mu), acTpyn Bropoil — TOHEHEEME CTPYAME
(menee 10—15 sm). Crpym mepmofi rpynns HaswBamT Takmke r R -
POMOHRETOPHKMH .

B opomsmumennmocts crpys Goanimioro gmaMerpa NPHMERAKT A0R
paspymwesua (AAM pasMEBA) PHXIKX TOPOANKX HAR YLOALALX
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MACCHBOB, A TONKHE CTPYH — AJH CO3MAHEH MENERLIX oTRepeTRI (2apyh-
BEX menelt) gas ocaabmenuA DPOYHOCTHE TOPOAM HJAH YTAA B mpe-
peaax sabos.
§ 2, CTPYKTYPA H OCHOBHBIE HAPAMETFPEL
THIPARIHYECKIX CTPYH

CappasnirdecKne CTPYHE X0 BCEH INHHE 10 MECTA KOHTAKTA C NOPOAHLIM
HeAmKoM XaPAKTEPHIVIOTCH ABMKYMEMCH TOTOKOM, NAOTHOCTE KOTOPOLD
BO MHOTO PAS BHMEC WIOTHOCTH BosAymBol c¢pejs. Benemersme aroro
TAKNE CTPYH OTHOCAT K Kareroped CcBOGOZHHMX HE3IATO-
naenBEHX ¢Tpyit. B 1o e Bpema Bosuymimse cCTPYYM HA3LBANT
saronrenuumy, OrcyTeTBHE TREPOHX TPAUMI ONPEAEAAET CYOIECT-
senEne oco0CEHOCTH ABMMMEHHA CTPYH B BX CTPYHTYPY.

Ornnexancs 0T XapakTepHLIX 3EAYeNEE mMapamerpon, ocofemnmocred
OONEPETHEY CEYEENE CIPYE B pasMepon HX OTASILHHIX 30H, awdywo
rEfipaBaNTecKy® orpyw (em. pme, 11) Moxmo pasmenurs Mo AnuHNe Ha
TpE yuacTka. [lepEuii Y9ACTOK — KOMOAKTHAS CTPYA DPAKTHULCHE
¢ HOCTOAEBEM TOUePeTEEM ceuenmem. Bropoll yTacTox — 9acTe CTPyH,
fme HEMenMad DN0THOe AP0 B BROS MHEAKOCTH, HO ¢ DOBEDXHOCTOERMHE
CHOAMN, WACHMEBEHWME Boagyxom. Ha aroM yuacrRe C©TpysR MMeer
roaycoobpaseyio Gopmy (cevenns IT u 111, cu. pae. 11) ¢ nameaaomumes
oonepevanM cegenneM. Ha rTpersem ydyacThe CTPYA TEDPHEET INOTHOE
AOPO ® COCTONT DS OTHENBHKX CTPYeK B Kamedb, 0Ha SHAYHTENABHO pac-
MEPACTCA 00 Beel ganne ywactka (cegemme IV),

o ¢ooTEOmenmo pasMepon OTHensNMX yuacTkop ® ofmell gimme
CTPYn nepesilt M BTOPOH YYACTHM HUSEEAKWT HAYAJOLHON wa-
CTHI CTPYH, artperall —oCcHOPBEOH wacTsw. Hagans-
BLl Y9aCTOX ¢ MOCTOAEEEM CEeYeHWEM COCTABAAET BCETHa HeOONLIIYD
9acTk rAApaBamveckoll crpym (em. puc. 11). Ocmommoit wactm crpyw
cooTBETCTRYeT GONBIIAR 9YACTL 88 U0 OUHHE.

dna paspymenms (mnm pasmuna) uenHsa nopojin mnexecoolpasEee
HCHONB30BATL Hapbonee XKOMUDARTHYW (DAOTHYID) HavwalNlbLuy®
TacTe ¢TpPYN, ocobemBo mepemi ee ywacrox. Ho nmpaxrewecks
m3-3a GamsocTa Racagke k 3a00l0 PA3pymenNe NeANKA Ha TEPBOM yUacrie
TACTO BECTH EeB0amomE0. [ToaroMy wame BCEro Ha THADOMEXAHMBHDPO-
BARALX paboTAX HMCHONBAYETCA BT OPOM YWACTOK, T.0 TY
94CTh, KOTOPaR XaparTepESYeTcs HANMTHEM eMe WIOTHOTO AjpA CTPYAH.

Ocnosmas wacte crpym (rpermit yuacrox) pas paspymesus (m pas-
MiBa) Renpuronsa. B rmppomexammsmpopammurx paGorax sToT ywacTox
ragpapagseckux (00BMHO FPHIDPOMOEMTODHLX) CTPYH BCIOALIYeTEH AR
CMLIDA PaspYMERTNX WM HECBASHEX NOPox (mecka, yras = T. m.).

€6 DHIH TIRAPEBIWYECKEX CTPYE ®MMEOT GOEAYI0 ¢QEIATECKYO
IPHPOLY, OAHAKO MO MEPE NOBMINEHES HALOPA N YMEHLIENRA JHaMeTpPa
HACA[IKN DPOMCXOJNT CYMECTROHNOE MSMEHENNEe EX CTPYRTYDHMX ame-
ueEToB mo cxeme pme. 11. Crpys go mommoro pacmana mosmer cyme-
CTBOBATE B 3ABBCAMOCTHE o Hy i d, B MANKIX M e WHYTOMHLX Pac-
crofanax. [losromy pacemorpmm ocmopmme LADAMOTDEl HA nOpuMepe
TEAPOMONHTOPHHEX cTpyil,
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JHaa BTOPOro ywacTia Taxofll CTPYM 3ABMCHT OT HANODA B AMAMETPR
Bpacafke (Iaa CTpyl DOARMINX [UAMETpPOER OHA HAXONUTEH B LpPEACTAx
15 ). Ilo wafmonennam, Aan TakEx cTpyil (B MAKCHMANLUHY HANOpAX)
HX [NAMETP HIMEHASTCH HA pPASHUYHEYX DACCTOAHEAX CHETYIONIHM
ol pasom:

meﬂﬂl}lﬂ ® a ® F ¥ 5 @ §F W I'.! 5 ‘Iﬂ 15 2-']
JLRRMeTR CTPYO, MM « & = < & 4« 100 200 320 400 430

Hamenenue puamerpa crpym sgons ¢e gumnut [ or dy <Dy, <D,
Ao Di, W T. . OPONCXOMNT ¢ UOCTENCHEWM HAPYIICEMENM CIMOITHOCTE
Bofuoit cpepw. Ilpu D = Dy, cTpys 0oaHOCTHI0 PACHAJABTCA HA OTARIB-
Hile 06pAZ0BANNA KOMETHEX PAsMEpon H Kauam (rperuil ywacTok).

Toppannauecnas oTPyR XADANTEPHAYETCH CHENYIOMEMHE M a pa-
METPOLMU JTHEMETPOM DLXOIHOTD CEUIOEHA HACATEHR dﬂ, HETIODOM.
Ha #nxofe u8 wmacapsu H, m pacxomoum ;kmgrocts  (cxopocTeio mere-
TeHM Ug).

HG‘TETIEHHE VETAHORHBOErDoLA OOTORA JRUAKOCTH B3 HACANEEH OOHCHE-
paeTca ypanmemmes Bepaymnm, amanoreweo ypasmenmio (1.8)., Tlpm-
MEeRATENbHO K cxeme pme. 11 oo ypapmemEe MoOHO 38DHCATH TaK:

u} Pa _i v

rEe W, M Z; — COOTBETCTBERHO CPEHAX CKODOCTE B TIEOeSHYeCKAR
BLICOTA frTQ‘IIﬁE HEOKOCTH B HATANLEOM CEIeHNHE HACARIHRM; g H S5 —
TO 3Ke, ANA BHIXOJHOrO COYSHEN HACANKW; P, B P, — ATMocdepHOE
faBiCONe N [ABJGHME B BHXOAHOM cevenum; Az — NOTEPA SHEPIAE
HA TpPEHME B nacajke.

Vpasmenme (I1I1.1) momso mepemucaTs TakuM ofpasom:

Hy=(+8 5 . (111.2)

TIe Hu=zl-|—£"-'—;~ﬂ+-;% uﬁz.—_-g.ﬂ..

28 [
E — nosdpdunmenr conporHEIeHNS.
Wz fopuynm (II1.2) B coorsercreEz ¢ (I.41) = (1.412) momy=wmam:

Q=pF,V2gH, . (ITL.3p
p=ge=(1/VI1+E) e

@ — xospdunmenr pacxoma, pasmuui 0,85—0,95.

OcmopEsiM¥ (panTopaMm, BIRMOmMIME Ba Kooddunmenr pacxola,
ABAAIOTCA; YION KONYCHOCTH HACANKE I YCIOBHA BXOHA KHIKOCTE B
nee, n panMeEkmel creneER O0YCAOBNEBAOMEE CHATHC CTPYE H3-34
OTPHBA MOTOKA OT TEEpAMX cTemow. J1uM TpPeGOBAREAM YHOBJAETBO-
PAET YrOa KOHyCHOCTH macamkm oxono 13° u pumma creoma ld, >
> 40—60. .

i

5%




Kak caenyer ms dopmyam (IIL.3), ocuoBALi@ DapaMeTphl Iﬂﬂpa—ﬂ

BAEvecKkodl CTPYH mpnm ee (OPMEPOBARNA B HACINKE OOPeAENRInTCA
HATANBHEME YCNOBHAMHE ¥ CBA3AHEL ORHON fyaROIOTaNbH0E SanneH-
MOCTBIO, OuH JerKo ONPefeNAnTCA H3MEpPENHAME (MaHOMETPOM —
fAaBeHRe, MPPHO-BECOBLIM DA APYTHM cmocofiom — pacxon).

Omenka paspymalpmeid cnocobGmocTH CTPYH Xapak-
tepnayerca Hamopom H, Ba BHXoAe A8 HACAJKH, 3 HA PASMATHHY Yua-
CTRAX — CPENHEM YACGAGEHM ANHANETBCRHM fasie-
EmeM CTPY® p, T.o AABIBOUEM, DDUXOAAMUMCA 1A CHMEALY
NOBEPXHOCTH £e TONEPeTHOro Ceuenum, ¥Ypeapnoe AABIGHEE CTRYyH
BCAEMCTEHE OTMEUEHHEIX BLIME peofegmocTel 88 CTOYRTYPH DPRIKO

SR R

et T o - i ——

nmagaer o0 SIEHe. Opo BEaMeEmeTCH TANKMKE H B KARO0M TOOSDETHOM |

: » CEYRHNE B COOTBATCTRNA ¢ Hpodu-
7 g Mbshet pidom ===4 | jem pacopefienenaf Gropocreil.

B  oparkrEKe YOTAHODAGHE |

gl | el e W — OMPEICAEHNEL HOPME YIMIBHBX
nasaeunit crpyn y sabos, no-
ey PR S O T— TOpHe 00GCHEYBAIOTCA COOTBET-
cTByIOma uamopom H, m zun-

G o> W g e MOTPOM HOCOTIH ;. TIpa STOM
.

OfHO B TO 'Re YAensHO® [anae- |

id, 20 w0 wg H - ume Mojer GLTh MOXYTeNo WpPH

pasnamIALX KoMONHADEAX HATOPA
Pue. 12, Hausnsame crpym;{pu CIpYR

i A H IRaMerpa Hacigrm.

1 '!ﬂ:-'l: fn_ﬂnhm{np! dﬂm Hf ::}inm Ulpw ByubuRE_CORyRTypa

e 500 m 1000 u mom. er. 'Y moTOKa M mpomecca paspymeins

ynobuo monb30BATRCA BemmuNmOil

OCEeBOT0 AMHAMHUYEBCKOTO [JABIGHHESN CTPYH Py

{cooTmercTEyeT oceBoll cKOpoCTH U, HAa cxeme pme. 11). Dror mapa-

METp B 3HAawmTeNBNOdl cTenemm onpemeaner adderruemocTs paspyme-

HER ¥ TECHO CBA3AH ¢ DRNNYMHON YASNBHOrO NaBAeHEA CTPYH, 00n9HO
Gonee TpyaEO ompepensemoil B IKCHSPHMEHTAX.

.

OnurEHe fagdEHe 00 HAMENCHMIO CTPYKTYDH CEIDABARYECKEHX CTPYH

yaoluee gemomcTpuposaTs goTorpadEaAME Ha NpHMEpe cTpYit M @ o M X
AHAMETPOD W BHCOKNX gmaejgemnit. Ha pme. 12 ups-
Bepena gororpadma crpym, monywernas 8 ' ma, A. A. Crognnckoro,
UpPH OCBEMENNHE 88 AMOYALCHOM JaMOoil (InrTensHocTs Benemen 1,5 mrc,
mpE o= 130 m/c u mamopax H, = 125—1000 m mom. cr.).

Har cnegyer ms pHCyARa, WA HEXOTOPOM DPACCTORNEE OT WACAIKI

2 Y ARG g L

CTPYA HATHHAST PACOANATHCA 1A OTACABNES 0fbers MKENKOCTH, SHATH-

TEABRHOS KONWYECTBO Kamelh BOJRNKAST B DE3YABTATE pacHEIEHNS
BTHX 06BeMOB na smawnrensmo Goanmux, gem I/d, = 270, paccroxmuax
OT ceqeHnA macapkw. Cmmommas wacrs crpym OOJfeEARAGTCA HA
GOMBIAX DPACCTOANMAX MPH MOBHIMENNH HATANBHOFO HADOPA.
ITponece aspupoRANAS CTPYH 1 €6 PACHIAPENEA WPOTEKAST HECKOABKO
MEBHOE HHTEHCHBHO OPM OZHAX M Tex e [/d, mo cpammenmio co eTpyAMH
BONBIIOro NEmamMeTpa BCIEACTBHE POPASNo Mennmed MOBEPXHOCTH CTPYH,
B3AEMOAGHCTBYIOMER ¢ BOAMYXOM, N BHCOKNY CROPOCTEI.
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§ 3. YPABHEHHA [LIA THAPABIHYECKUX CTPYR
B BE3PASMEPHLIX IAPAMETPAX

Ina pewenma HmseHepHLIX 233729, CBABAHEHX € PACYETOM THEpa-
BANYCCKEX CTPYH, meobXoAuMo pACHOAETAT: ANAABTAYECHAME COOTHO-
MCIMAME MEHULY OCHOBHLIMH TapaMerpaMu Bjpoas crpym. Mx mommo
l]ﬂlﬂ}"![l"l"l:, IIG-E-HHJJ,]FH FABHCAMOCTE QCERBOTOD M YHCABHOTO ARHAMHMECKOID
papiaennil oT pasmAYnMX QaRTOpOR.

BHH,II}’ CIOMACCTHE MATOMATHRECKOTD ]JHIIJE]IHE BDEHGJ[I:E}'ELIGH M-
Togon pasmepnocteil. Coraacuo m-teopeme (om. § 3, ra. I) ocence guma-
MUMECHOE FADNGHAE BAONE CIPYE (UPESEAACTCA CAGOVIOMAMI HEIABI-
CHMETMT @lﬁﬂ"lﬂﬂﬂlﬂfﬁ BOITHMHAEAMMI:

Pa=1{lpo dg ug @, I, (p—p") w1 ', gl (TTT.4)

roe = p, — AumaMaTeckoe AADIeHEE Ha BLXOAS B3 Hacamxm, H/m®;
¢ — xoadhrment mopepxuoeTaoro uarswensn, H-m/u*; p’ a p’ — coor-
BETCTEERAAO TAOTHOCTE N AHHAMAYECKME koaddmoment BasKocTH
oRpysiaomed crpyn cpens (qaA p pasmepeocts H.of/m®); g — mopmans-
Hoe yexkopenue crofofHOTO DajleRnA.

Jamermy, 9TO BeANYNHA ¢ XapakTepmayer paboTy, saTpatEBaeMYIo-
nA M3MEHENHE NOBEPXHOCTH rPANNUL paspgena das (KEOKOCTE ® BOB-
Ayxa).

[Tpm Tpex nepRwusnx pasmepeocTax B ypasmemmm (I11.4) ms geparm

HANYECKAX BENHUNE MO)KHO COCTADNETE mMecTh GeAPASMEpHEIX YHCEN
?ﬂmmnermun}, KOTOPHE COOTBTCTEYIT Kpmrepmad mopobms (oM. v, I,
§ 3), a muenno:

Re =ugpd /p —aueno Pefimonsgea INA BHXOJHONO CETCHHMA Ha-
CAMIKH; :
Eu = p,/pui —umemo Jinepa o8 BEXONHOIO cOYeRHMA HacaXkm;.
Fr=uj/gd,—9ncmo (Dpyna AIA BHXOGHOTOD CEMEHHA HacamKm;.
We=o/gl*lp— p')—umeno Befepe, WaMeHAKMESCH BEOASL CTPYH;
Pm/Py— OTHOmMENNE JHEAMAYECKOX [aBjeHE] BAOAE CTPYH;
l{d, — Geapasmepeoe PACCTOANNE BIOTE CTPYI.

_ [lockonsxy menmymua ckopocTM ® TAAPOAENAMHYECKOTO HABNOHEA
B BEIXONHOM CEYEHHM HACAJIKH ofHO3HawyHma ompepenserca wmcmxom He
{ear. v, I, § 3), 7o wmena Ditnepa n Mpyna B3 PACCMOTPOHNT HOKIIOTABM,
Yueno Belepa ans xamioro oooepessoro COIeENA CTPYN EMEST, Kax yTo-
QYEBHAHO, OTAWTHOE SHAYEHES H NMPAaRTHYECKN MomeT OMTL onpefensHo-
L5 BHIXOHHOro cewenms macagkm, Taxmm ofpasom, U8 gocTyumux s
pacgeTon Geapasmepnny mapaMerpor Hamfonbmmil WETEpEC NpeMCTA-
BnAeT ynpomenwas sanmemmocts (II1.4) » mmpme:

Pl Po= 1 (L/dy), (T11,5)

KOTOPYIO CHEXYET DONYGHTL M8 ONETA UPH PASNHIAEX YCTOBRAX Gopau-
popanus crpyil. 9TH HagaNkAHE YCAOBEE D CHAPOMWHAMHTECKOM OTHO-
mWennn onpegensorea ynexan® Re 1 W ina smxonmoro cevenns HacaIKy,

>




Ilas yorasopjieEns 3aBHCHMOCTH (I11. 5) 8 IT]L =am. A. A. Crounn-
©HOTO NPOBEJIGHE MHOTOTHCNERHLE WAMEDEHEA A PASNMAMLX CHIpa-
pameecknx crpyi. Ha pme. 13 mpEBejieHs! famnke wamepenait nna
~omxEx crpyék ® mmme rpadmra p./py = f(}/d¢) ® morapmdmmueckmx
KOOPANEATAY. J4BHCIMOCTH XAPAKTEPHSYTC NOMAHON HPMMOH B CoOT-
BETCTBHE € OCOGEHHOCTAME CTPYETYPH CTPYM Ha TPEX yUacTKax {cas,
puc. 11). Orpesok npamoil, mapanzeabHol och abonuce, XapaKTepEayer

TOpPBHIl YIACTOR CTPYE — ¢ MOCTOAMHLM TIONEPETHEIM CEUCHEEM, B mpe- .

JenaX KoToporo OCeBRE MAHAMEYECHHE OABICHAA HOCTOATHE H DABILL
JaBxemmo p, Jdauma srore ydactra oxoxo 80 d.

h i - = H 2 d
Py “‘:""“'\E.\J o
a8 -y o3
ik
L

o iy
J4

af

. 7

oJ

MM £ 50 80 rig 200 &40

I

Pre. 13. padon sasmemuocTe pafpy of I/d, nun yenosmit p, = (20—150)108 H/a®:
I8 — cOOTBETCTRENND Upn Oy = 3.5 F.0; 22 4,0 = 1,5 am

Orpesox npawmoit co srazenmamm (80—300) d, xapam;pusyar sropoit
YUaCTOK CTPYH, B MOPefeNax KOTOPOTO COXDAHAETCH NAOTHOS HAPO

ST A

el

AckocTs. Ha sroM yuacTke ocepoe IMmaMEYecKos JABIGHNE METeHHO

(s mAmpaBMeHEM OT HACAAKN) YMEEBIIAETCA 0O runepbormteckoit sanu-
cumMocT®. Ha sroM ywactre cTpys eme me paspymeEa, W0 BCAGACTEES
TPEUHA €8 MORPDXHOCTH ¢ ORpYMalomed cpenoll 0cERAA CROPOCTE MOMETa
CTPYH, 8 CHGROBATONLHO, H BETWYHHA P, VMEHLIIAOTCA.

Orpesox mpasolt fna smawemmik “>300 d, XAPAKTePHAYET TPETHH
VHaCTOK THADABAMIECKOR CTPYH, HAa KOTOPOM OCEEMEA NHHAMNICCKEE
AABISHHEM C YBETHIEHAEM PACCTOANNA OT HACAIKE DEBKO YMOEBINAIOTCA.

Hs rpadmra pue. 13 ara dyrroun (II1.5) cnenyer ypasmemme smpa:

Pm/Py=(mdy/1)", (I11.6)

TA@ m — Despasmepuuit xospdmnment, XapaKTepRIyOmER gnA sagas-
HEIX WAQNREHX yenosuid m = f (Re, We) ormocmrensryio pruay
YH4CTHA CTPY® C TMOCTOAHHLIM UONEPETHLIM COMEREEM; N — HOKABATEN
CTOHEHH, OUPEAGAIOMNE VHTENCHBHOCTH pacmapga CTPYH.
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Xora ofmmii xapaxTep OpoNeccA HIMEHEHNT CTPYKTYPH BHAOM
NOTOKA RN BCEX DHJNOB IHAPABANYECKNX CTPYH AHANOTAYEE, B Kave-
CTHEHNOM ¥ KONNYECTHENHOM OTHONMEAMAX HabAmIaercH CymecTReHHOS
pasnuaue. Pacemorpum pacaernmit sup ypasaenus (111, 6) gas sanfoxee-
paborocnocoluoil Havankmoll waeTn crpym, T. 0. OAR BTOPOTO VYAGTHA.

JXOIEPUMEHTANBHBE (ALK MOKAZANM, 9T0 A0 TH T PO MO H -
TopaMX cTpydi (Goasmoro pmmamerpa) Gespasmepmsil Koad-
guupent m = f (Re), 7. e. sapucnr or yenopuwit dopmmponanma cTpym,
OOPEeAAEMEX NaYansE0l (Ha BUX0ONE U8 BACAJKN) CTENCELD TyphyneaT-
mocT. B coow ouepems, Geapasmepmmit woaddmumenr n aasmemr or-
YCI0BRI BXOA@ NOTORA JKAAKOCTH B CTBON MONRTOPA ¥ HACHARY (ocobenwo-
OnA CcTPYyH moBmmenmoro nmasmerpa). [aa paccMaTpupaeMux cTpyl
smauerrta koddpdunmentos n ypassenmm (II1.6) paa sroporo ywacrka
HAYaNLA0N WacTA cHeAyOmEe:

m=1400—25.10""Re n n=0,5—085 (I1L.7)-

B coormomemmsx (II1.7) asmawesma n= 0,5 npu Re = (1 =-2)10%
n of H9nuy pesuMax paboTH COOTRETCTRYIOT IMAPOMOEHTOPHEM CTPYAM
GonplIoTo OUaMeTpa ¢ YAYUMCUHLIME YeAOBHAME (OPMEDOBaFANS CTPYH
B OOAUONHINEX KARARAX MOHMTODA (NPHMEHEHHE TaK HaILIPAEMEIX
yenoxouTeneil ® gp., ¢m. ra. VII); opy OTCYTCTERR YCOOKOWTENA B MOHE--
Topax, a TaKike AAA CTPyH CPefEHX JARaMerpoR ® mamopos n = (,85.
B offmem caysae menmymnza n YMEHBIDAETCA € YAyUINEHHEM YCACBHEH
dopMmponalA CTPYM, B T. 9. ¢ YBEAWIEENEM AAMEL CTBONA MOEMTOpA,
dopMer macaupk® m Ap.

HJTH TOHEBRYX CT P ¥ it BI{E-IIEPHH'EIITaJIBEHE Namyee OOKA3AAN,
YTO0 HAYANLANE VCAOBMA (OPMUPOBAHHA CTPYH HA BEIXO[E W3 HacajKM
B EEEHEI.‘[HNHE-‘EIOI‘& CTEOEHH 0OpPEAeIHINTCA UYHCIOM Rﬂ‘, Ha DOCHEAyIOmes-
NEBMeHelHe OCeROTO EHAMUYACHOTD AaBNEEHA OCHOBHOS BAHAHHE OKG-
3BHIBAIOT HAYANLANE YCNONHA, CRASAHHEE ¢ 0CODERIOCTAMN TPOABISHHA
CHI TOREPXHOCTUOTO HATMECUMA B oupepengemue amcnamm We. Ilaa
PACCMATPHBAEMWX CTDPYH anaueuns kodfduwuuentos » ypasnenun ([11.6}-
ARA BrOporo YYacTHA magannEell WacTR caepylommpe: -

m=10t—=5.10"We, n n=0,85, (I11.8)-

rae We, = pujd,/o — obparnan penmmmsa wuciaa BeGepa pas matans-
AOTO CEYEHWA CTPYH, BHpaxenuas faas ypoberpa suancriennll wepes.
CROPOCTL kj W dg.

B coorsomenmax (I11.8) szamenus m @ n COOTHETCTBYIOT ANANASOHY
obparasx snazemmi wcexn Bebepa We = 0,5-10%=4,5:10° (nan xapax-
TEPRELX YCAOERE TEEPABINYECKHX CTPYH MOMKEQ HPWHATE 0 = (0,07 —
={,075) re/em.

Cpepnee ygennonoe ANEAMBAYECKOE XaBIAeHMNS:
B AHAOM TONEPETHOM COUCHIME CTPYH ONpPefeAeTca 9epes ocenoe Aanie-
HWE B 3TOM JK8 CEMEHNIN AW 9epe3 TABAeNIE 1A HEXOAR MACANKH. Beerga
Pr <Pn W YTOUHAETCH MCHONL3OBAHWEM 9KCHEPHMEATANLHOR KOB--
CTAHATH.
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BABEYH JAuHY
or fionsMmoro FHAMETPa, HMEWIMEX 3HAYAT
{nan%!;:n ngui,:un). cpeiee YAeAbHO@ JABIERNe OUPEACNAOT 0O 3Hate-

*I.
HEO Dot .
F {—a (I/ds) g 1119
= [ty ) Bi, (L9 §

et S ey T S

rme @ = 4-10"% — RoHCTAHTA, YYHTHBAIONAR CTEOBND YMEHbIIeHUR

B sapECHMOCTE OT Bexmawmu [/d,. i
= HOaa romeux cTpyH maMeHeHNEe CPONHEX YHASMLHEIX HaBAGHME |
BHEpaAETOR Yepes BeIRTHRY p,o 00 YPABHEHII0 BATA. (ITL.6), B roTopom

3 smaveEEA OespasMepHEX Ko- |

pisiy oy adbnnuenTos; 'i‘
s T | )

140 .Ff \.1 y m=50—2-20""We |

105 n n=125  (IIL10) !

fr \\1 B coormomesmmax (III. 10) |

o \ SHAYEHNA M U N COOTBRTCTOYIOT

| ff awanasony ofpaTENMX asnaue- |

L | #?# \Nf?l_‘ muit  umcen  BeGepa We = |_'|

7 N = (5-15)-10%. {

¢ ] B T T [ToMunMo TDpEBEeHENX &3-

smcEmocten  (I11.6), (I11.9)
Pac. 4. Mpodunn pacmpesememan pasnewit = ([11.10) pacuer pumarpre-
® monepesHoM cetemmm crpylk (I = 305 MM ggoro ganaeEms MOMCHO TpOBO-

2B, S hye AP ARTH, HCMONBAYS 3AROUOMEP-
!

L a0 75 Ty mowonRaniaon (p — 80100 fpy  BOCT pacupefieiienss manie- |

Encamon HUS B OOOPPOYHOM CeYeHWH |

erpyx (pme. 14), ® nopepoo- |
JIOFBHNN, 9T0 CKOPOOTH B NOTAPEYHOM COYeHME CTPYH pacmpese- |
amwTcA mo kpuBodl Bepoarmocrm [aycca. B nepsom wpmGmmamesms,
HanpEMep, ANA CTPYE Gomsmore pmemerpa moprmepicmaercA 'coorno- |
MeHES BUOa: "

pfpmnf"-"-m.fﬂa}" [IH.ii]

Te p — AMHAMETECHOE MABNENHE B TOYKe DONEPeHOre CEYeHHA CTDYIE,
yAanem#aoi or ocx ua paccrosmme R, H/m®; p, — gunemmwecxoe gasie-
WHe HA OCH B fAanHOM ceweHmd; R, — pagmyc Hacagxm, oM; @4 =
= f (I/d4) — Gespaamepuniii koshpmumen, xapauﬁgnaymm BIMAHAE
PacCTOAREA Ha CTPYKTYDY CTPYRE; @4 = 1077 (1/d )46,

Heuoaraosanme dopmyam (111.11) npegmonaraer mammume pamuo-
MEPHOH mO CTPYKTYpPE CPefld BAOIE CTPVH.
[Ipu ompepesesus cpegeux ymeaAsEMX MUEAMMYECKHY HABIeHOi,

4 raike seIfope HanGonee panmoHATBEHL pacerosumit or rpyus safos
A0 HacajRE MORMTODA NONG3HO BHATh BEAMWYHEY AHAMETpa T EJ-
PAaBAMYECKON cTpymn

VBenmuerne AEaMETPA CTPYR BOAS 86 AMHHE, HAK YAE OTMEYANOCE,

ABIARTCH CAEACTBEEM aIpPHPOBARMA (UPOHRKEOREHWA BO3AyXa Ha KOH-

TAKTe MHAKOCTh — BOZAYX), & Tamme mefierems cwam THAECTH, cno-
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coficTBymel paspuLBY COIOWNOCTH CTPYR. BTOT IPONECe XapaxTepeR
IAf BTOPOrD W TPETHEIO YYacTKOB CTPYH, Ha KOTOPWX DOCTeNeHHO
(c ynanemmem OT HacajKu) M HIMEUAETCA ee cTPYwTYpa. [Ipm arom cumo-
cobuocTn moafeficTBEs crpym ma saloll onpepensercsa cTemewsw pac—
CPpenoTOICENA MECCLHL MHJIHOCTH B OoNepevYnoM CEYEeHHH.

Yenosno pnomank nonepesHOre CeUCHEA Bosmeficraynomefi Macew
MEAKOCTH HA PAcCTOAEND [ ot HeCailil MOEHOC OIPEICTAEATE PASHOCTRIOL

Fe=F—Fy=mF, w, (ITL.12)

rge £ m F;, — coOTBeTCTEERHO NAOmMAJH NONEPESEOLC CedveHENA CTPYH,
nonEas W saHgTan BoagyxoM, m%;, my=1 — F /F — coormomenme
DI Omaned.

CooTeercTeenEo paa pacxona sxEgxoct To (I11.42) spons erpym
mueen: Q= F, wo= Fum,; sau, yvarusan (I11. 8),

IV (143
Ecnn B nepsom npufimuennn JONYCTETL DpPaBOMEPHOCTD MCHOABB0-
pawua (I11.3) pan moGoro cevenus nupu p == 1, 7o coormomenne (TI1.13)
MOWHO DePEDNCAThL TAK:

%ﬁ V2gps= nfl V 2gp,

Dofdy= (1/m "8 (po/ pi°. (111.44y

Bnananme Ba woaddunuent m, pasauyBEEX (arTOpPOB MOMKHEO YyeTa-
HORUTL Ha ocxope nposenenemy B Il mm. A, A. Croumacsoro axcnepn-
MEHTAALHEX HCCNEAOBAHED CO cTPyAMH pasamwuore smja. llockomsry
€ YBEINUGHNEM DACCTOAHWMA OT HACAJKI MOBHIMAETCA 43pAnus CTPYH,
o woshdmmmenT m, ymemvmaerca. [Ipu atoM onpefenmmmes JEATEHHE
BEi E3MEHEHEE BENBTHHE /7 BIOXL CTPYH ORA3LBAIT HATANRHEE YCIOBUA
e¢ $OPMHDOBAENA W PAacCTONENE OT HACAEKH,

o gamsmm womepenmit ang ¢Tpyil Goasrmoro Amame-

OTKYJa TONYIaeM

TRpa
my e 10dy/1. (111,15)
B cpoio owepens fam TOHREMX cTpyH
my =10 (dg/1)° 5. (IT1.16)

Pacuwer mo ypasmesuw (1I1.14) suoonemerca ¢ yueroM onpejg-
nedua my no Hopuynas (111.45) man (IT1.16).

§ 4. OPONECCHL BOSJEMCTBHA CTPY# I ONPEJEIEHHE
TAPAMETPOB PABPYMEHIS (PASMBIBA) IEAHKA

BospedicTeme TEupaBn@uecKEX ¢rpyit ma pperpany (8 T. 9. TeAHK)
B pagpymeEHe (MAR pPAsMEB) TOPHEX NOPOX OOPEREIARTICA CHIAOMK
YAapa, KOTOpas B OPENEeTax BEXONHOTO CEMeHHA HaCcANKH SKBHBANGHTH&
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mmammeeckomy gasnenmio. [lo mepe yjanemms OT Hacagxd cHia Yﬂapa,ﬁ
onpefenaAeMan KaK CPeNHee ARHAMNTOCKOE AABIEGHN® B JPCAGIAX mig.
maAN NONEPeYHoro CeYeHHA CTPYH, YMEeHDbIIAeTcH. B coorpercramy
¢ HAMEHEHHEM YNEeAbHOTOD ARHaMEISCKOTO JIaBIeHMAHA wanboxLIIEe 3ma-
SeEEA CHAH YA4pA XAPAKTEPHE Jif HATANLHOR 9aCTH CTPYH. _
B mpeansmoM cAydae OpHE YOROBRE, 9TO ANAMETD CTPYH He3aBucHMg
OT DACCTOAHHA OCTAGTCA WOCTOAREMM H DABHMM [RAMETPY Hacajke.
(ug=const), cuaa Bospgefierpun (MAm cHXa Yygapa)

0 TNOCKY® Iperpany :
Po=pudlFy, H/m?, !

8 mpd BOZJEMCTEER CTPYHW HA OJOCKYNH Operpajgy, pacmonoKeHHyw

HAKAOHHD K OCH,
pg=pulF,sina, (11L.17) |

T & — YroN MEemIy DPONMHeNHeM OCH CTPYE M IIOCKOCTHIO Hpe-
rpams,

Wa dopmynn (I11.17) cuaemyer, 910 B ofimem cnygae ¢ ypemmue-
HEEM CKOPOCTH NCTEUeHHA CTPYR MR HACANKE WU DasMepa BHXOIROrD
OTBEPCTHA CHAA BORISHCTRHA CTPYM O Dperpagy BOSPACTAET.

Cuxa moapgeficTeNs CTPYH Ha Operpafy ¢ H3MeHEHMEM pAaCCTOAHNg
OT BWXONEOTO KOHIA HACAAKH HWe ocTaeTcH mocTomEmoil. Bemepcreme
TPeHHA BHEIEWX CPAlEl CTPYH O BOSAYMAYI0 CPeRy ¥ AeHCTBMA CHIL
TAKACTH TPOHCXOANT YMOHBIISNNE cCpojnedl cKOPOCTH ABMMGGHUA CTPYM
H paccemsammue (BUMOTH N0 pacmapna) ee maoTHoi cpegst. Yem OGumke
Tperpaga K BHXIOAWOMY OTBEPCTHIO HACafK®R, TeM CHAA BO3IACHCTBMA
npubamxaeTcd X senwYmHe, onpepeamesoir mo dopmyxne (II11.17). Cy-
MECTEEHHOS JHAYCONE HMEOT ¥ HAYANbELE yonosus (OpMEpOBaHUA
TEOPABANYEcKON CTPYHE, 8 TAKIKE OTDA:KEHNE 8 OT Mperpajs. '

[Ipn mneooarzoBaEEE THEDABAETYECKAX CTPYE MQAA paspylmeHmsd
B PasMETBa TOPHHIX nf.'rpu;: npﬁxnn,mﬁu HMETE Oend . ﬁQJIEB CHOHMIHBIM
OMEPTAHNEM TpPerpagsl — HOBEPXUOCTHI0 Neamxa., B stEx ycmppmax
OTPAIRAIMAACH TUCTL CTPYR ema Dojes OCAOMHAST MEXaHESM PABDY-
WEHNA.

Onpeneneunme OAPOMETPOB paspymeEnA
HA® PAaBMHBa JABHCHT OT paga (AKTODOB E WpeMje Beero oT
TUPOTHOCTERX XAPAKTEPHECTHK FOPHEX MOPOA B MENHKEe HIX B MACLITHOM
cocroanEa. B sapmenmocTE or sTOro QarTopa, 4 TAKKE TEXHOTOINE
Befenna paGor B NPHHENMAIOTCA BEA BOINGHCTBEA NAPAMETDE TRMADA- |
BAMYECROH CTPYM, |

[TpaxTra nokassBaer, 9T0 XamA0H IWIPABIMYECKOE OTpye N0
waaccupurdnma (es. § 1) coormercrmyer ocouri mup voageficrerA EA
HenIHK W OOpefeNeHNAd CHENEQEKA THADABINYECKOro paspymeRud |
HIH pasmeisa. ]

FMPH.BM‘[BGRIMI CTPYANME bDoxsmumx JIEEHGTP'JH
H BH3EEX Hanopon (pme. 15) npomssopar pasuuis HecBAaRHX
(mam Mamo CRASHEX) PHXJILYX TOPHHE DOpon B LUCTRKE Ha OTHPHTHX
paspaborrax. Ilopoga B sroM caywae paspymaercs s pesymuraTe BO3-

&0 ¥



peiicreuA (ynapa) crpym. Ilpa pacTerasus BofL IO MOBEPXHOCTH MesHKa
W D TPEMEAAX TPOHCXONMT PasMOKAHAS, HaPVIIENne CEASHOCTE W OTPHE
qacran, C mopmmenumes ceAzHOCTH (INMOTHOCTH) PHXAOR HOPORH OHA
¢ranosuTeA Tpyaumopasuuisacmoll, B srom caysae tpefiyerca mpenpa-
PHTENLEOS Tepe/] DAIMEIBOM DHXJSENE MOPOIH.

'mgpasmgyeckaMy CTPYSAME CPOAEHRY fAXAMOTDOBR
M papneEni DPONARONAT DASMEE Mano CBA3NMX WAW game
OpefuapETensH0 PASPHXICHIEX KOPERHHX HOPOH B MOJAEMENX YCI0-
pugx. B atoM caygae paspyuienEe NEARKA DDOMCXOIWT 34 CYET BOBAEM-
cTBIA, asasormuaoro crpye Oonsmoro mmamerpa,

Pue. 15. Cxesta nospeiicTsna rofpa- Pre. 16, Cxemm posmeictena roipana-
mrreckofl eTpyn ua 3abodl p Kaprepe:  uwecknx cTpyil ma zaboll 1T MogAeMOLIX Bh-

f — mfoil, 2 — paopuMAnACMAEA  NOopoEA; PRCOTRR XS
4 — nomerop A — CTRYHAGD COGRNeTo MuaMoTPa; § — TOHHIMM
CTOYANM; | — OemiH; 2 — BEEMNA WAL RS

4 — somTop

ITp paspywesnnd yroasnore MUeAHKL DPMMEDANT XAK pPASMLD
€ TpefBapnTeALBRM PHXASHAeM, Tak H ragpoorboiiky (ma caabeix
yraax). B arom cayvae mepromagansEo B 3aboe cospaercs sapybEan
Menk, & 3aTeM or 210l menn pemercs oTDoiika cnom yrasm. B ganepmeli-
méM STE ONepanHm nopropawTca (pme. 16, a).

TuapaBnHYecHEME CTDYHAME MAXHX JHAMOTPOB H
BHCOKHX M CEEDPXBHCOERX JaBAEHBT DOpPOUIBOIAT
pesamHEe YrAA HAX TODHOH mopofs opE romOummpoBaEEmx (0OmrTHo
MEXENO-TEAPABNEYECHEY HAM TEIPOBIPHBEHY) cnocefax NDPOXORHA
OapeanuX ¥n¥ noArorobuTenbunx BwpabGoror. IIpE BOSme@CTEEH TaKuX
CTPYH B uexuxe obpEsyOTCA mMENH OOpeEfensuHoll TyOommE, A pacune-
HEAHWE YdacTH TOPHOT0 MACCHED PaspyMAl0Ted MEXAHWTOCKEM TN
BAPMBAEIM BosmeficTEmeM (cm. pme. 16, 6).

Hua awforo ma pacCMOTPEEEMX BRHOB BosgelicTEEA HeoHXOTHMO
pacmofaraTh OPOYMOCTERIME XaPAaKTEPHCTEHKAME TOPHHX mopon (o,
ra. II), woropme onpemenmOTCA NpPH HMAYUEHAHM WX (MIMKO-MOXAHIN-
qeckux cpoficrs. Bammpeliman ms npx — roa@uuesT KPeNoCTH, KOTO-
peiit onpegeaser ofmyl COMpPOTHBAABMOCTE MOPOJ BOFAEHCTEHIO BHELI-
el marpysum. Ilo waaccmpuxammm M. M. Ilporomeaxomona, ommcan-
Hoi pamee, KooddEmmenr KpemocTH IPONOPUEOHANEH BpEMEEHOMY
comporHBaenno 00pasma ropEWX MWOPOJ ONHOOCHOMY CHRATIHIO.

lopaue nmopogst, paspaforwpacMule B MeJRKE HaHW ¢ NpefBapHETENE-
HEM PagpymeRHes THADAEDIWYeCKEME CTpyAsMa Oonsmoro Amamerpa,
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