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AuaOUmUqeCKUe 3aBUCUMocmu gOH oqeuKu 
3$$eKmUBuocmu copmup BaUUH 

110.A. TIo1XOHOBI, B. c. KypOB,
 

ens rTY pn
1
BCB~ 3 ~ CC W'b HO~ 3arp~3 H eHHOCTblO 

MaKYllaTypHO~ MaCCbl B03paCTalOT TPYA­

H OCT~ ee CO pT~ pO Ba H ~ ~. Oco6eHH OTPYA­
HO OTCO pTl-1pOBaTb ¢ paKLjl-11O nerx one­

¢OpMl-1pyeMblx Kne~Kl-1X 4aCTl-1Lj -CTl-1KOB 

(sti cki es), koropue , A e¢ OpMl-1PY ~ C b l-1 
paspyur aacs n pOX OA~T - epea Y3K~e uiena 

C~T ~ KOHrn OM e pl-1 PY~ C b n pl-1BOA~T K Ae­
¢eKTaM 6YMa}l(HOrO nonorua l-1 0Ae}l(Abl 

t4a Wl-1 H. Crpexneuae MaKCl-1ManbHO YAa ­
nl-1Tb CTl-1K l-1 oripenenano nonaneuae MH O­

r04~cn e HHb l X MOAl-1¢l-1Ka Ljl-1~ Cl-1T l-1 POTO­

POB COP T~pOBOK. An~ aaanu aa ~ cpaa­
H eH~~ parioru pa3n ~4 Hb l X T~nOB COPT~ ­

pOBOK, 4aCTO n p OB OA~MbIX ua OCHOB aH~~ 

uenon uux, OTPblB04 HbiX 3 K c n e p ~ Me H ­

TallbHblX AaHHblX ~ nporH03~pOBaH~~ 

HOBblX KO HCT PYK Lj l-1~, Ba}l(Hbl npocru e 
aHa ll ~ T ~ 4eCK~e OLje HK l-1, C B~3 b I BalO U1 l-1e 

pacnpeneneuae K OH LjeHTpa Lj~~ BonOKOH 

~ BK nI04e H~~ Ha C~ TOBOM 6apa6aHe C 

npOLjeHTOM OTXO AOB ~ 3 ¢¢ e KT ~ B HOCTblO 

CO pT ~ pO B a H ~~ . 

B n p e A b I AYU1e ~ patio r e [1] 6bl n~ 

np~BeAeHbl r eoperaxe cxae npenriocun ­
K~ , ua OCHOBe KOTOpblX npennoxeau cne ­

AYIO U1l-1e 6e3pa3MepHbie a Han ~ T ~ 4eCK~e 

3aB~C~~10CT~ , nO~CH~IOU1~ec~ pac, 1. 

.s. = 1-RRt. k [1 - [1 _ RR f:).1.Jk-l , (3)
C 1-RR h 

m 

m 
A 

EC = RR dR - 3¢¢eKT~BHOCTb Cop­
"RR 

Tl-1 pOBaHl-1H. (5) 

Q C 
B diopnynax : RR = ? .t - K03¢­

¢ ~ Lj ~ e H T peux ekra ( npO ~e H/OTXO AO B ); 
k

ks = --[; - K03¢¢~Lj~ eHT 3¢¢ e KT~ B H OC ­

T ~ COpT~pOBaH~~; i - ~HAeKC 0603Ha4e­

H ~ ~ ¢p aKLj l-1 ~ BK nI04e Hl-1~, Han pl-1 Mep, 

i=O- see BKnI0 4e H~ ~ , i = CT-¢ paK Ljl-1~ 

CT~KOB. 
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ueurpauan BOIl OKH a, 06 U1 ~ X BKn104 e­

H ~~ ~ ¢paKLj~~ CT ~KO B Ha BXOAe BCop­
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'00 ,--- ---, 

.. 
~ 
~ ..1. 

so 

AEJEOTRATE.'" of_1ght 

E c . 

0.8 k.';'O066 ([) irl) .

':-... . __-----t---­
0.6 ' A" " ,­

...,....,,' >•. Va.1.46 (stickle s)..V/' 
o " o 0.1 0.2 0.3 0.4 

RR 

P~ c. 2. CpaBH eH~ e npoxuurneuaux 3aB ~c ~ MoCTe ~ (cneaa) 3¢¢eKT ~B Ho CT ~ 

COpT~po B a H~~ 06 U1 ~ x BKnI0 4 e H ~ ~ (Dirt) ~ ¢paKLj ~ ~ CT~KOB ( s ti c ki e s ) cornacuo 

[2] CTeopeT~4eCKl-1M~ (cnpaaa) Ha OCHOBaH~~ ¢opMynbl (5) 

UllOA Cr em CFCT Of 

fi-l
3 1(~n r 

I ClA = .. 

C" CA(jC.a.n 

If 
Puc. 1. Ilapaaerpu MaCCbl B COPT~poBKe 

CR' CROO CR" - B penxesre. 
C, CO, CO' -cOOTBeTCTBeHHO, no xans­

Hble (Ha KooPA~H aT e y) KO H Lje H T pa Lj ~ ~ 

BonOKH a, 06U1~X B KIl 10 4 eH~ ~ ~ CT~KOB Ha 

BHYTpeHHe~ ~ 
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(., C.O' (.co - Ha BHeWHe~ nOBepXHOC­

H1 CIH OBoro 6apa6aHa. 

<!lopMynb l (1) 1-1 (2) no xaau sao r 

pacnpenene an e c pe A He ~ KOHl.\eHTpa­

l.\1-1 1-1 BonOKH a 1-1 BKnl 0 4eHI-1 ~ B aKC I-1 ­

anb HO M Han paBneHl-11-1 CI-1 TO BO rO 6a­

pa6aHa Ha BHYTp eHH e ~ ( Me>KAY POTO­

pOM 1-1 CI-1 TOM) ero nOBe pXHOCTI-1, a 

epopMynbl (3) 1-1 (4) - Ha B He wHe~ , He ­

no cpencr aeau c aa CI-1 TO M. <!l o pMyn a 

(5) o npen enser OCHOB HylO r exuonc­

r l-14e c KYlO x a pa xr ep a c t a xy COpTI-1­

POBKI-1 : 3aBI-1 CI-1M OCTb 3ep epeKTI-1 BHOC­

TI-1 CO pTl-1 pOBaHl-11l OT K03ep epl-1l.\l-1eH Ta 

pe axekra. B epopMynbl BXO AIlT ABa 

3KCn ep l-1 Me HTan bHbiX K03ep ep l-1 l.\l-1 eH­

r a : no ao nox ay (km ) 1-1 no ep paKl.\1-11-1 
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PI-1 c. 3. Cpaaaea ne 3KCnep 1-1 Me H Tan bHO ~ KapTI-1Hbl [3] aKC l-1anbHoro 

pacnpeneneuas cpeA H e~ KO Hl.\eHTpal.\1-1 1-1 BOJlOKHa ua BHYTpeHHe~ nOBepXHOCHl 

CI-1TOBOro 6ap a6aHa (cneaa) CTeO peTI-1 4eC KO~ (c npaaa) cornacuo epOPMYJlbl (1) 

B Kn I04 e H I-1 ~ (ki) . PI1C. 2 1-1 3 no xaau­ CTBl-1 e 3KCnep l-1Me HTanbHbix AaHHblX C 

BalO T YAoBneTBopl-1TenbH oe COOTBeT- npeAJl O>KeHHbIMI-1 epopMyJlaMI-1 . 
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rpa¢VlKVI ¢opMyn (1-4) npen cras­

neHbl ua pac, 4. rpa¢VlK VI A-E unmocr ­
PVlPYIOT HapaCTalOL11YIO cr eneus crYL11e ­
HVI ~ BonOKH a VI BKnlOyeHVlfi Me)t(AY CVI ­

TOM VI pOTOpOM no Mepe np OABVI )t(eHVI~ 

Macc~ BAonb OCVI CVlTOBoro 6apa6aHa 

np Vl pa3nVl YHbiX K03¢¢ Vl lj Vle HTaX c6po ­

ca OTXO AO B. rpa<jJ Vl KVI }\{-1I1 noxaauaa­
lOT aKCVlanbHYIO HepaBHOMepHOCTb npo­
xoaa BonOKOH VI BKnlOye HVlfi Yepe3 CVI­

TOBOfi 6apa6aH, YBe nVlYVlBalO L11YIOC~ C 

YM eHbweHVl e Aon Vl c6poc a OTXOAOB, YTO 
npVl BOAVl T, cornacao rpa¢VlKaM n-M K 
noasuuejuuc 3 a r p ~ 3 H e H H O CT VI BKnlOye ­

H VI ~ MVI OTCOpT VlpOB aHHofi MaCCbl (aK­

uenra). TOecrs KCHVI)t(e HVI 10 3<jJ¢eKTVl B­
HOCTVI COp T VlpO BaHVI ~, YTO cornacyercs 
C pvc. 2. 1I13MeHeHVI~ K03¢¢VlljVl eHTOB 

K
m 

VI K; B ¢opMynax (1 -5 ) nosaau aaior 
nepepacnpeneneuuto BonOK Ha VI BKnlO­

yeHVl fi no BblCOTe CVl TOBo ro 6apa6aH a. 

Hanpuaep. pile. 5 nokas aaaet, YTO 
YBenVlye HVle 3KcnepVlMeH TanbHoro KO ­

3¢¢Vl ljVleHTa Km cooTBeTCTByeT au pas­
HVl BaHVl IO KOHljeHTpa lj VlVl BonOK Ha no 

BblCOTe CVl TOBo ro 6apa6aHa CBHyTpeH­
Hefi VI BHe wHefi er a CTOpOH . 

POTOp COp TVlpO BKVI Aon)t(eH AVlC ­

nepr upoaar s Maccy Ha BonOKHa, YTO­

6~ 0 6eC ne YVl Tb Vl X np ox oA Yepe 3 
L11enVl CVlTa VI C03AaTb HaAne)t(aL11V1e OT ­

caCbIBa lO L11 V1 e VlM nynbcbl AaBn eH Vl i1 , 

OYVI L11 a10L11 VIe CVl TO VI 06eCneYVlB alOL11V1 e 

06pa THylO ¢VlnbTpaljVlIO BOAbl npeaor­.. 
BpaU1 alOL11YIO Ype 3MepHoe CVlnbHoe 
crYL11e HVle peA)t(eKTa. 
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PVlC. 5. CB~3b K03¢¢VlljVleHTa K CaKCVlanbHbl M nepepacnpeneneaaen 
m 

KO Hlje HTpaljVlVl BonOKOH Ha BHyTpeHHefi (cnesa) VI BHewHefi (cnpaaa) 
nOB epxHoCTVI CVl TOBo ro 6apa6aHa npVl RR=O,2 
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n pVl HVl 3KOfi BXO AHOfi KO Hlje HTpa­

ljVlVl ( Ma w Vl HHble CO PTVlp OBKVI) crYL11e ­

HVle penxexra ManocYL11 eCTBeHHo, HO 
npVl Bbl COKOfi (nepBVlYHble COpTVlpOB­

KVI) CVl n bHoe crY L11e HVle CTa HOB Vl TCi1 
KpVlTVlY HbiM VI npas on ar K HeYCTOfiYVI ­

Bofi paoor e. Ha puc. 6 [4] np uaene uu 

ocunnn orpanau nynbcalj Vlfi AaBneHVI~ 

ua CVl TOBOM 6apa6a He, cHa6)t(eHHb1M 

A BY M~ nOni1pH blMVI no B03AefiCTBVl IO Ha 
xaccy pOTopaMVI: CTyne HyaTbIM Ani1 

MaCCbl BblCOKOfi KOHljeHTpaljVlVl VI ¢ ofin ­

pOTOpaM An~ HVl3 KO fi . PVI c. 6 no Ka 3bl­

aaer . YTO CTy neHyaTblfi pOTOp C03AaeT 

MOL11 Hblfi oTcaCbIBalO L11 V1fi VlMnynbc B 2,5 

pasa fio n sure, yeM ¢ o fin- poTO p, YTO 

PVlC. 6. OCljVlnn OrpaMMbl nynbcalj Vlfi AaBneHVli1 Ha CVl TOBOM 6apa6aHe, 

cHa6)t(eHHOM CTy neHyaTblM VI <jJofin-pOTOpOM . (p si = 6,9 kIla ): 

a) CTyneHyaTblfi pOTOp; 6) ¢ ofin-poTO p; Vl Mnynbc I - J P . dt ; + - n060Bofi 
VlM nynbc; - - oTcaCbIBalOL11V1fi Vl Mnynbc 

n03BOni1eT Vl36e)t(aTb CVlnbHoro crYL11 e­ caCbIBalO L11 V1X aonnoruna cs B poropa x 

HVli1 penxexra . OAHaKo, VI n060Bofi no ­ Hd pile. 7 B pe syn srare AP06n eHVli1 

no)t(VlTenbHblfi VlM nynbc, BAaBnVlBalOL11 V1 ii 60 n bwoii CTyne HVI cr y neuvar oro PO ­

CTVlKVI B L11 enVl CVlTa y cr yneuvaro ro PO ­ Tap a Hd Manble VI YCTa HOB Ke VlX Ha no­

Tapa ropaano 60nbwe , yeM y ¢ ofin-po­ Bep XHO CTVI ljVlnVlHApa aHanOrVlYHO 
r opa, YTO npVlBOAVlT K tionee HVl3 KOfi ¢ofin -poTOpy Ha pac, 6. 
3¢¢eKTVI BHOCT VI COpTVl pOBaHVl i1 . ,l:\ pyro ii nYTb ascua n suoro aup as­

TeHAeHljVli1 CHVI)t(e HVli1 MO L11 HbI X no­ HVl BaH Vl i1 KO Hlje HTpa ljVlVl npeAcTaB­

60BbiX Vl MnynbcoB cry neu-raro ro PO TO ­ neH Ha puc. 8, B KOTOpOM BOA a no­

pa npn npVleMneMblM YMeHbweHVlVI OT- AaeTCi1 B xo n eue aoti 3a30 p Me)t(AY 
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PV1 C. 7. POTOpbl, npencraenaewue cjlV1pMaMV1 AFT V1 ANDRITZ 

pOT OpO M V1 CV1 TOBbIM 6a pa6a HO M B 
HV1 >KH efi ero 4aCTV1 . 

H OB a ~ KO H CTPYK ljV1~ COP TV1PO BKV1 C 
nonblM pOTO pOM (np - COpTV1 pOB Ka) 
npennaraercs ua pac, 9, B koropoji Ha­
P~A Y CaKC V1 anbHblMBblpa BHV1B aeMKOH­
uear paun« CHV1>KaeTC~ no6oBofi V1M ­
nynsc V1 nosu ur aerca cre neus AV1 cnep­
CHOCT V1 MaCCbl aa C'1eTAononHV1TenbHoii 
ee Typ6ynV1 3aljV1V1 . 

Macca B np- COpTV1poBK e -repes 
BXOA HOii nar py rio x no cryna er B no­
nOCTb por opa V1 pacnpenensercs no 
pa3roHHbiM Tpy6KaM, rne yckopser ca 
V1 aurekaer V13 pcro pa B BV1A e CTpy V1 . 
( Tpy V1 H aTanKV1BaIOTC~ Ha Tbl nbHble 
CT OpOH bl no nacre ii . pacr ekaac s no 
HV1M BcneAcTBV1e opV1eHTa ljV1V1 nar pyti­
KOB npeuayuiecrueuu o B uanpa ane­
HV1V1 no tioaoji '1aCTV1 non acr eji , o6 pa­
3Y~ 6erYlllefi anepen u HV1X V1HTeHCV1B ­
Hbl fi Typ6yneHTHbl ii nOToK, AV1 cneprV1 ­
PYIOIllV1fi Maccy ua BonOKH a V1 OAHO ­
BpeMeHHo CHV1>KalOlllV1ii Her aTV1BHblfi 
no60Boii V1Mnynbc AaBneHV1~ . 060 pO T­
H a ~ BOA a -iepea nepdiopaun io B pas­
6aBV1 TenbHoii rpyrie nocryna er B HV1>K­
HV1fi xoueu ncno cru por opa V1 , CMe wV1­
aas cs C Maccofi , np a cOYAape HV1 V1 
CTPYV1 C n on aCT~ M V1 ycr pauser Bblwe­
onV1caHHblii HeraTV1BHblfi 3cjl cjleKT cry­
llleHV1~ MaCCbl ua HV1>KH eM koaue C V1 ­

r oaor o 6apa6aHa. 

8 A-A 

5 

PV1 C. 9. Cxexa np- COpTV1 POBK V1:
 
1 - BXOAHOii narpyoo«: 2 - nonblii pOTOp; 3 - pa310H Hbie naTpy6KV1 ; 4 - nonacrn:
 
5 - CV1TOBO fi 6apa6aH; 6 - BblXOAH Ofi narpytio«: 7 - narpytio« peA>KeKTa;
 
8 - nepdi opapoaauuan Ha xouue pa36aBV1TenbHafl rpytia: 9 - OTpa>KeHHble OT
 
nonacreji Typ6yneHTHbie CTPYV1
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