
OCHOBH nOCTPOEHMfl M PAC^ETA MAD1HH flJIfl CBEMKH lUETMHbl 
n p o $ .  A .H .  n e j ie e B

^OCKOBCKHÖ TeXHOJIOrĤ eCKHM HHCTHTyT MHCHOfi H MOJIOHHOH npo- 
MhinuieHHOcTH. CCCP

CtehKa meTHHH, npoBOAHMan npn yöoe n nepepaöoTKe cBHKeM, 
jfJBJIHeTCH TpyAOeMKHM, CneUHiJjOTHHM H HeOÖpaTHMHM npoqeCCOM, KO- 
TOpHft cOnpOBOJSAaeTCH pa3pHBOM CBH3eK JiyKOBHUH meTHHH C AepMOB 
“‘Kypu npn oAHOKpaTHOM npHJioateHHH Harpy3KH. C qejiB» yiieHBiiieHHH 
yflepKHBaeiiocTH h C03A3HHH ycjiOBHM MexaHH3aaHH 3Toro npoqecca 
npMöeraioT k uinapice.

I .  ysepHHBaeMOCTB H CnOCOÖH H3BHTHH meTHHH
Dos yAepscHBaeMoeTBB noHHMaioT conpoTHBJieHHe, oKa3HBaeMoe 

i ePMoä niKypa npn h3bhthh H3 Hee meTHHH. HsBHTHe conpoBoacsaeT- 
ca Pa3pHB0M CBH3efi, npOHHOCTB KOTOpHX 33BHCHT OT MH O MX npH -  
aiIH. nojani hm 3aiiepaM yaepaiHBaeMocTB b oÖmeM BHse onHCHBaerca 
3äBHCHMOCTBK).

kt/ iht, ( I )
1 ( A n .

I'Ä6 1T -  CKOPOCTB H3BHTHH meTHHH, B M/MHH;
a -  nocTOHHHHH napaMeip, aaBHoamnii ot pa3Mepa meTHHH, Bpe- 

MeHH rosa, B03paeTa, nopo«H h np., npHneM cpeaHee 3HaneHHe ero 
PäBHo: a=33 -  ajih npynnoli, a = 73 -  äjih cpesHeM h a= 126 -aaa 
UeflKoii meTHHH.

8  -  nocTOHHHaa BejiHTOHa, HaTypaaBHHft jiorapH$M Koiopoä pa- 
£ea -  13 ,815 ;

rt - noKa3aiejiB ocjiaöaeHHH yaepaHBaeMocTH; npn h3Bhthh 
öes ocjiaöaeHHH il = I ;  Toace nocae TenaoBofi oöpaÖoTKH n. = 8410 

OxjiaacaeHHe Tynin nocae uinapKH iiphboäht k BoccTaHOBaeHHio yaep" 
tlIBaeuocTH. flaa coxpaHeHHK noHimeHHoro 3HaneHHa p, Ha BpeMa



i

oÖpaÖoiKH Tymy nonaBaioT Boao0,TeMnepaTypa KOTopoä aoaatHa 6ht£ 
a a  6 -8 °  Huste TeanepaTypn Boan acnoaisyeM oii ann mnapna.

H3BjieqeHne iiiöthhh b npoMuinjieHHHX ycnoBaax npoH3BoaaTCH a®T 
mh cnocoÖaMa: I )  nyieii asyxcTopoHHero oxBaia ee 0 2)nyTeM op1 
cTopoHHero noHTaraa. MainnHH, cHHMaœnae neiHHy no nepBOMy eno' 
coöy, cocTOHT H3 asyx BCTpenHo-BpamaiomHXCH BajiHKOB, rae Ha no' 
BepxaocTH ax CTHK3 co3aaeTCH THHynee ycanae, npeoaojieBaamee 
yaepMBaeMOCTB (p), cany HHeppaa (p,^ a BUTajiKHBaiomyio cany.B05’ 
HHKaiomyK) aa cneT oaHOCTopoHHero Bxoaa neTHHH b paöoayio 30Hy 
MaiUMHbl.

IlpeHeCperaa nocneaHHM conpoTHBneHaeM THHynee ycanae , cosa3« 
BaeMoe BananaMa, paBHo

t l C f + p ^  f ) < c  ï t p  Kr (2,

rae 2 . -  aacno oaHOBpeiieHHO H3BnenaeMtix BananaMa neTHHon.np«' 
xoaanaxcH Ha I  cm anaHH Banana C ? = 5 -8 ) :

aJiHHa paóoaeií nacía BajiaKa , b cm;
K03$faaaeHT 3anaca THHynero ycanan;

-  K03$$HHaeHT, yaaTHBaranaii BnaHHae HHepuaa;
Cana B3aaMHoro npaxaMa BananoB, BH3HBaœnaH TpeöyeMyio thhJ" 

ny¡o cany npa asyxcTopoHHeM 3aæaMe, paBHa

n .  Z .  (Jlî

rae o (0 -  K03$$MuaeHT acnojiB30BaHHH paöoneft nacía BananoB.np11" 
aeM

< ¿ 0

aaaMeTp CTepHHH neTHHH b cm (o i0 = 0 ,0 2 -0 ,04cm) ;  
aaaHa Banana, b cm;
nos^faaaeHT TpeHan cnonBateHHH neTHHH no noBepxHOcT** 
BananoB.

OopMyna 3 a a e T  bo3mokhoctb onpeaenaiB aacnenHoe 3HaneHae K.
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lipa asBJieaeann neTHHH no BTopoMy cnocoóy bo3mokbh SBa cjiy- 
: I )  maypa ae OMemaeTca no noBepxHocTa Tynin a npa h3Bhthh 
Hee meTHHH noctneaaaH ckojib3ht no maype: 2) ancypa noaaTjiasa 

'  «oaceT nerao cMeinaTBca no noBepxHocTa $acu¡nn, npnaeM npa H3- 
^e'ieHan melaan aaa maypa, Taa a meTaaa pacTaraBaioTCH aa oaa- 
aaaoByjo Bejiaaaay. Taa aaa MosejiB ynpyrocTa meiaaa bo Maoro pa3 
s°ÄBiiie Mölynä ynpyrocTa niaypn, to osnaaaoBoe ax pacTaaceane 
"PaBoaaT a donee ÖHCTposjy pocTy aaTHKeHaa meTaaH,a,aoraa ycn- 
il®inpaxoaHinaecH aa rçeTaay, npeBHCHT ee ysepacaBaeMocTB, oHa 
GÏÂeT B3BJieaeaa b3 uiaypn.

B nepBOM cnyaae Taaymee ycajiae, npaxosameeca aa aascayio ne- 
piKy, aojacao 6h tb  paBao cyMMe conpoTBBJieHaMtyaepscBBaeMOCTa-p; 

uajie naepaaa-p^n cane Tpeaafl-p0, B03aaaaioineii b noBepxaocia 
•'OHiaaTa meinaa co maypoii. OTayaa cana, BU3UBaioinaH Tpeaae capeö- 
^  o noBepxaocTB aascsoii memau npa m w i m ,  paaaa

JU0-ao3$$aaaeaT TpeHaa caojiBsceana hsthhk no noBepxaocia Ty­
nin;

JU -Toste capeöaa no meTaae.
^BJieaae, npaxosameeca aa Beca capeöoa, sanaa padoaeü apoMaa 
ItQToporo f  P.U. rtvïïfiT

pH' rSe -ao3$$auaeaT ncnojiB3 0 Baaaa paöoaeä nacía capeÖaoB.
$opMyjie k  cjieayeT.nTO B3BJieneHne bo3moscbo npa ycjioBaa,aTo 

p M o -  Oaaaao, npa paaaejiBaoM onpeseneHaa^ aß 0 bhhcbbjiocb,
{ DaHHnRTT. u - U n  KPaßHe ae3aaaaTejiBaa, a b aeaoToptix cjiyaaax

CMemaeTca no noBepxaocia $acaaa a pacTaraBaeTca BMecTe co 
^Taaoii a b stom cnynae npeosojieBaraca cnesyioinne conpoTaBseana: 
^ ePstHBaeMocTB, cana HHepqaa, cama Tpeaaa, B03aaaaionaH b nnoc- 
K°cTa cMemeHaa niaypbi no noBepxaocTB $acann-p0 a ycajiae pacía -

3)
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(5)

ateHHH HiKypH-pj. nocjie^HHe pasHu:

r^ e  K, -yomae npmma  cKpeÖKOB.onpeaeafieMoe no $opMyae 4;
J -K03(|)i|)nmieHT,yqnTHBaiO!HHii BaMHHHe öairaaeata iH H x c jio e B  iHKy- 
! pH Ha BejiHHMHy conpoTHBaeHHH P Q;

I K  -KoaiiKpaimeHT Tpernra CKoaiaceHHH niKypa no noBepxHocTH eto­
e n ™  (Mq =0,05f0,08);

o , r í, 6>

S

3?
l

-K oa$$H U H eH T ,yíH T H B aioim iK  BSMHHae Ha cH Jiy P j  ö jin3Jie3¡canax 
ynacTKoB uiKypti;

-H a n p H K e H n e , B03HHKaionee b  imcype b  m om cht h 3 ï >h t h h  n e T H ® * ’ 
b kf/cm^;

- n a o i i¡ a a £  ceneHiia nn cypu , H axoafline iicH  n o a  cKpeÖKOM.B eri 
-T o a m u H a  HiKypH, b  cm ;
- a n i m a  p a ö o n e M  n a c r a  c K p e ö K a  b cm ;
-n p H B e a e H H o e  p acT naceH iie  iiiK ypu, b  k t / c m ;

6 “0 ~ ^ a ( 4 + ÿ J i  O Kr/cM (^

T e n e p a

BeaHHHHa THHymeM c h j i h , H eo Ö x o an M o a  a a n  H 3 B a e n e H H H  m e T H H H  
oaHHM cKpeÖKOM no cnocoöy oaHOCTopoHnero KOHTaKTa n aan cay'to*1 
cMemeHHH iDKypH no noBepxHocTM $aciinn paBHa

t t  <ä)

Bbipascan J -  nepe3 HopMaaBHyio cnay HMeeM:

5  - JU j  R  +jUt ( i ~ } )  f{ kp (8’)

4



rae J i  -aojiH HopaajiLHoro ycunufl, nprncoanmerocH Ha n3BJieKaeMHe
uieTHHu;

■j. f, -ÄOJIH HopMajiBHoro ycHJiHH, n p H x o sH m e ro c H  na n re y p y ; 
j )  " —K03$$imneHT TpeHHH CK0J1BM6HMH cEpeöKa no meTHHe;
/ h l  -Toitte no noBepxHOCTH niKypu;

^ T R y a a  HopiuajiLHaH c r a a  s jih  c j i y n a a  c b c m k h  meTHHU n o  p n o c o ö y  o a -  
K o c T o p o H H ero  K O H T araa  n p n  H a j n r a a  noaaTjiH B O íí uncypH paBH O -

ß  j  ~ ß , ( 4 -Á )  ~ÏÏ ß °
(9)

k  Ilo 3aiíepaií ycTaaoBJieHo, m o  äjih oÖecneneHHH TpeöyeMHx Tex- 
^ojiorneK  ycnoBMM paöora  cKpeÖMauiHH yaejiBHoe saBJieHMe äojucho 
6ht£ He MeHee 2 Kr Ha I  cm. äjihhh paöoneö kpomkh CKpeÖKa.
2 . Buöop pa3.¿epoB h KOHCTpyKmiH cKpeÖKOB h cKpeöKOBux öapaöaHOB.

Bo Bcex cKpeöMauiHHax paöoniw opraHOM hbjihiotch MeTajuiiwec- 
K«e DjTaMnoBaHHue cKpeöKM, npHKpenjieHHae k njiacTHHaiä, HsroTOBJieH- 

H3 npope3HHeHHOÍÍ J16HTH TOJIUHHOK 25fB0ilM. UlHpHHa H ÆJIKHa 
nocaeaHHx 3 a bucht ot KOJumecTBa h pa3Mepa CKpeÖKOB, 3aKpenM - 
®mhx Ha Kajcaoñ njiacTuae. Hajimne ynpyrnx naacTHH,npHKpenaeHHHX 
B onpeaeaeHHoií nocjieaoBaTejiBHocTM k oapaöaaaM, oÖecnennBaeT 
^mökoctb h xoporay» conpoTMBjmeMocTB paöonux opraHOB, nnoTHo oö- 
^rnaHUHX cjiokhhM KOHTyp Tyinn. MeTanjiHnecKHe cKpeöKH npeaoxpa- 
öaioi naacTHHy ot ÖHCTporo H3Hoca. íhcjio oöopotob h snaMeTp p ac- 
^oaoKeHHH CKpeÖKOB BHönpaioTCH TaK, htoöh OHH ne oÖmasajiH Öojib- 
Ui°ß aeHTpoÖeHHoÄ cHJioñ, Horyneft HaHecTH ysap ti, BH3UBaioinHe TpaB- 
^MpoBaHHe Tyni.

Paöonafl KpoMKa CKpeÖKa He aoaacHa H«eTB 3ayceHneB h ocTpux yr- 
fl°B; OHa aojiKHa öhtb 3aimneHa, a yraa 3aKpyrjieHH Taic, htoöh hc- 
KflKBIHTI, B03M0KH0CTB nOpHBa lUKypH H nepeKyCHBaHHH meTHHH npH

• pKoBBaceHHH CKpeÖKa no noBepxhocth Tynin, npune«« cjmuikom nmpoKaa 
*P0MKa CKpeÖKa (öoaee 5-6 m m )ne oöecneniraaeT noayneHHH TpeöyeMoH 
KoHneHTpanHH HopMajiBHoro aaBaeHHH, oöecnenHBasmero H3BHTne me- 
thhu.

npH BHöope «HaMeipa h nncjia oÖopotob öapaÖaHa, Hecymero cKpeö- 
K0> HCXOflHT H3 Toro nOJIOKeHHH, HTOÖH OKpyKHHH CKOpOCTB CKpeÖKOB 
a® npeBuniajia 2-4M/ceK., a äjih HCKBioneHUH yaapa CKpeÖKOB peKOMeH- 
^yeTCH HflTH aa yBejiHneHHe «HaMeTpa öapaöaHa, a He ffl yrmoBOM cko-
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POCTH.

B HeKOTopbIX MaUIHHaX IUiaCTHHU H3 npope3HHÖHHOÄ JieHTH 3aMeHfl- 
10TCH MeTajlJIHqeCKHMH, Tfle CKpeÖOK H nJiaCTHHa H3rOTOBJieHH B BHae 
OflHOii aeTajlH H3 JMCTOBOH CTajlH TOJI1HHHOÍÍ 5 MM H 7UIHHOÜ 25Q-300MM- 
Tasae cKpeÖKH iiphmshhiotch b MauiMHax ropH30HTaju>Horo Tuna. 

TpeöyeMan tcctkoctb h pa3Mepa cKpeöKos onpe,uejiH»TCH cjiesy-
BUÍ0M 06pa30M.

lecTKOCTB njiacTHHH b MecTe KpenaeHHH ee aomicHa 6h tb paBHa

-ÄOnycTHMan cTpeaa npomöa CBoßo^Horo Konna nnacTMHH, b cm»
IipHMÖM

yrox noBopoTa KOHna njiacTHHH b paanaiiax; no reoMeTpmecKoMy 
nOCTpOSHHK)

M  --M, rJU t  ’ Z f W / t J S t j h ) Hr.CM.

( 10)
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^  -yroji oTKJioHeHHH paöoaero opraHa.
OTicyaa

/■} 3 r  'y
y ~ &  * *  t̂ J ~-j s >»* ' (i d

Ho $opM yjiaM  10  h  I I  on peae jm io T C H  H eoÖ xo aaM ne pa3M epH  njiacTH H H  h 
BHöapajoT ee MaTepaaa.

B MaiHBHax r o p a 3 0 H T a a i .H o r o  T a n a  H opaa jiB H afl c a a a  o Ö y c a o B a e H a  
BecoM  oö p aö aT H B aeM o ii T yniä ( p a c . I , a  a  6 ) , a  b  M auiaHax B epT H K aaB - 
B o ro  T a n a  o a a  o Ö e c n e a a B a e T C H  oTKJioHeHaeM  cicpeÖKOB a  naacT B H H  o t  
Bc x o a a o r o  no jioM H H H  a  a a c T a a H O  n e H T p o ö e jfH o a  c a a o M . T a a  a a n  Be- 
ÄKaaHa oT K noH eaaH  s a B a c a i  o t  p a s iu e p a  T y iu a , t o  c a a a  n p a r a n a  
°K peöK O B ö y a e T  ÖoaBrne n p a  o ö p a ö o T K e  B H co K o raö ap aT H b tx  Tyni a  n a o -  
Ö O poT.

Ilo  pac.2 b h ä h o , a io  npa u a H a u a jiL H o u  pa3Mepe T yniä <X 0 Maaca- 
BajiBHan cTpexa otkjioh6hbh oKpeöKa jQ ; npa MaKcaMajiBHOM pa3Mepe

OTKjioHeHae - f .  M anaiiaxB H H ä p a 3 M e p  T ym a et- a a a  b h a h o  Ha p a  -  
c yH K e, n e  o Ö e c n e a a B a e T  n o j r a o r o  nepeicpH TH H  oT aeaB H H x 30H o ö p a  -  
ö o t k h  a  T p e ö y e M a a  n o j iH o ia  o Ö p aö o T K a MOKeT ö h t b  n o j i y a e n a  B K Juoae- 
ö«eM  b  ManiHHy HaicjioHHHX cKpeöKOBHX Ö ap aö aH O B .

B CKpeÖMaraHHax ro p a 3 0 H T a jiB H o ro  T a n a  B c e  c icpeö K H , K a ca io m a ec a  
Tyiua p a ö o T a io T  BceM h jih h o S p a ö o a e f t  k po m k h  ( c M . p a c . I ) ;  b  M am aHax 
BeP T aK a jiB H o ro  T a n a  H3 B c e x  cKpeÖKOB a a H H o ro  ö a p a ö a a a .K a c a io m H x -  
° h  T y m a, t o jib k o  o s h h  K a c a e T c n  T yiua no n m o ii ä jih h o K p a ö o a e f i  k pom -  
K0> a  B c e  ocTajiBHBie -  t o jib k o  aacT B io  KOHTaKTHoä n o B e p x H o c T a  a  c  
BOHasteHHoK c a j io f t  np aacaM a. 3 t o  y fca3H B aeT  H a t o ,  h t o  b  r o p a s o n  -  

.ia jiB H H x CK peöM am aH ax K 0 3 $ $ a u a e H T  a c io jiB 3 0 B a H a H  p a ö o a e f i  a a c T a  
MaaiHH 3H aaaT ejiB H 0  B unie, a e a  b  u a m a H a x  B epT H K ajiB H oro T a n a  a  y a e j iB -  
HHe p a c x o s H  B H e p ra a  b  rop a30H T ajiB H H X  M an iaaax  ö y s y T  3 H aaaT ejiB H 0  
“äeH B iae, aeM  b  M aniafiax B epT H K ajiB H oro T a n a .

SaaaeTp CKpeöKOBHX öapaöaHOB b MauiaHax ropa30HTajiBHoro Tana 
npHHHMaioT b npeaejiax 450-^800 m , a b MauiaHax BepTHKajiBHoro th-  
na-70G.i900MM, npaaeM b nocjiejiHHx ax aaaneTp 3aBacaT ot KOJiaaeoTBa 
GKpeöKOBux ÖapaöaHOB,CMOHTapoBaHHHX b MamHHe. lapaHy nenä Meac-
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ay ÖapaöaHaMH a m  npoxoaa Tyin b Maiinmax BepTHKamHoro Tana 
lipunMuaior paBHoii =250mm;

A -  —  ¿ i  Q  ¿ C  & -L‘ - ! '

ras d ( —mmkaaajiLHHíi aaaMerpaaLHuft pa3Mep obhhom Tyniä, noaaexa- 
laeM oöpaöoTKe ( nprniHMaioT ci0 - 300mm) ;  

j 0 —MaKCÜM8aBHoe oTooHeHHe cKpeötta npn e/*,
Ilo  BHflOaHOHHHM KOHCTpyKIiHHM CJiê jei, W O : = 2 5  a
y  =75 mm npa MaKcraiaaBHOM cL =40umm. Ilo  HamcyamnM ycaoBHHit HS' 
xoaaM luapHHy naomaaKH, oöpaÖaTHBaeMoß oaHHM CKpeöKOBUM öapaöa1
H OM

dk
<J

i - i MM,

ra e  ¿  -iH cao  öapaöanoB b itajuirae;
¿ k  —Maxe M a J1BH3H aaim a oßpaßaraBaeMoM b Maiimae uacTH Tynin 

-  b mm;
Ilo reoMeTpmecKOMy nocTpoeHU» naxoam i, w o

î  ' f .  L  . 'f -
o * ’ ' 1 ' * ' ' (12)

ra e  f  -aeHTpajiBHHü yroji KomaKTa cKpeöica c Tyineä; 
2 , -paflwyc OapaÖaHa; 

h & -xopaa h f c -cT peaa n p o raö a .'« “ ! ú OTKyaa aiiaMeTp öapaöaHa aojiaeri öhtb paseH

ä o  '-2 2, - i t ï MM

Ilp u  MaaHX 3HaveHHHx y  mokho npHHHMaTB,wo 
Toraa

________________ ; / __________

(13)

A = i/* f ^

(14)
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. . ZD»
ArÄH OpHeHTIîpoBOHHHX paCTOTOB MOJKHO HOaaraTB, HTO J-JO -V~ŸO 
JJpH o(5paöOTKe Tyni c cf0 vid 'f =60r70°. TaK aan caynan , Koraa 
oi =2000mm; 2  =9 h f  =36°

)£r _ Joo o Jcoc
% o = ~ ^ p r ^ T .  - t y . / ) j , r F ' ~ i - S :ó,/s<s~ *e o ' "

^accTOHHue Meaay öapaöaHaMH no ropn30HTaan

H ~  ̂J t* MM

3. Onpeaeaenne hoihhocth aBnraTeaa cKpeÖManiHHbi.
Kan H3BecTHo, b npoMbimaeHHocTn npuHHTH CKpeÖManiHHH ropn30H- 

ïajiBHo-nonepenHHe, ropn3OHTaaBHo—npoaonBHue h BepTuitajiLHO—npo -  
^ojiBime. flan ManiHH ropn3oHTaaBHoro Tnna caeayeT nociponTB cxe- 
“y aeÄcTBHH ManiHHM h cooTBeTCTByioinHe napaaaeaorpaMMH cna. Tax 

MauiHH ropH30HTajiBHO-nonepeqHoro Tnna npHHmaeM: Bec Tynin -  
Kr; ananeTp öapaöaHOB no BbicTynaioinHM nacTHM^j,, a nncao nx 

°öopoTOB r x t n /7-^b MHHyTy. flan caynan cTaTnnecKoro paBHOBecna 
nyTeM reoMeTpnnecKoro nocTpoemiH Haxoaim cioiy aaBneHHH Ha öapa- 
6aHH, rae Æ; -aaBaeHne Ha BepxHHß, a Ä ^-H a  hhhhhm ÖapaöaHbi.Ilo 
Pwc.Ia caeayeT, hto

(y - ft, cc S oii + t&S oC¿

^KpyjcHoe ycnane nmcHero öapaöaHa

P2 - ^ rí
JA  -npHBeaeHHua K03$$naneHT TpeHna cKoaBaeHHH cKpeÖKOB no 

noBepxHocTH Tynin (yw =0 ,670, 8) .
P aen n e  Ha BepxHHß öapaöaH o yneToia ycaoBHg paöoTbi

R - i i + P i  c o ^ = R ^

K̂pyKHoe ycnane BepxHero öapaöaHa
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1

p -  „ 4 - P . : m ÿ  » f i T . V ’ t f î ' W ï H i * " * ' '  

p , V* y  C 11 n>s f  "  * *  ï u
iVlOmHOCIB, HeOÖXOflHMaH 3J1H paÔOTH CKpeÖKOBNX ÖapaÖaHOB,

/  ( P . i f . * P i < Q p j u

M ~ I0SW/P¡
KBTV 3 (15)

rae lft a 0„ —cooTBeTCTByiomHe oKpyœHue ckopocte öapaöanoB, b 
"  m /c e n ;
tifi -K û 3 $ $ n ijH eH T  3 a n a c a  moiühociE;
Op -MexaHHqecKHñ K.n.a. nepeaan ot aBErarean k cxpeö- 

KOBHM ÖapaöaHaM;¡21 -KoafôMpiieHT, yqHTHBaiomnii pacxoa s H e p r a a  Ha Bpaie- 
H ue T ym a;

0„ -K 0 3 $ $ H u n e H T , yuHTHBaiomEH n o T e p n  3 H e p rn H  Ha p a ß o i y
BcnoMorareaBHHX jiexaHH3M0Bi

KBT, (16)

f) -K03çp$HHHeHT,yHHTHBatonaa pacxoa SHeprEH Ha npeoao- 
'  > aeHHe conpoiEBaeHEH o B03ayx 6bicTpoBpa¡naiomHxcH 

CKpeÔKOB.
flaH OaHOß CeKHHH ropH3OHTajLBH0~ npOaOaBHHX MaiHEH OnHpaflBHO- 

cKpeÔKOBoro Tana mouihoctb aBEraTean paBHa

( M ,  W>

rae y}/ —MOMeHT, HeoâxoaEMHii a^w BpameHHH HaacHero öapaöaaa, b 
Kr ’-; npaneM

M l c os *
3J KTM,

rae -aaaMeTp HEKHero ôapaôauna no BuciynaionHM cKpeôKaii b m; 
-X —HEcao iym, oanoBpeMeHHo HaxoanmaxcH Ha öapaöaHe;
Oí, -yroa, cocTaBaeHHHM BeKTopaMEü" u  P , (pac.1,0).

J h  -MOMeHT, HeoÖxoaEMuM aan spaujeHEH BepxHero öapaöaHa

i, P , %
y l l ,  - — -y-—  * z ^

P* -OKpyxHoe ycEane BepxHero ÔapaôaHa, b Kr;

p i - - f i l - P ,

IO



S -ÄHaMeTp BepxHero öapaöaHa, b m;
LaJ , n ik ! -yrjioBHe cKopocm BpameHKH öapaöaHa b ceK.;
Hjih npHBÖaa b aeßcTBHe öapaöaHOB oaHofl ceKHim cKpeöMauiHH Bep- 
THKajiBHo-npoaojiBHoro Tuna onpeaeaneTCH no $opMyjie:

X= J J k  1  S i e  y d o t J Ç c e .  
á  - -KBT, (17)

rae jU  -npHBeaeHHbiii K 0 3 $ $ n n n e H T  T p e H H H  c k o j i b t o h u h ; 
f-( -HHCJio cKpeÖKOBHX öapaöaHOB B CeKUHHJ 
£  -cpeaHee 3HaneHne yaejiiHoro aaBneHHH cxpeöKa Ha lyrny b 

> Kr/cM;
S -aarnea noBepxHocTeK KOHTaKTa cKpeöKa c TyuieK, b c m ; 
2 0 -nncao Tym, oaHOBpeMeHHO npoxoaninMX nepe3 MauiHHy;
7 -HHcno cKpeÖKOB, ycfaHOBaeHHMX no oKpyraocTH öapaöaHa; 
8i0 -K03$fHUHeHT, yHHTHBaiOniHfi OSHOBpeMeHHOCTB paÖOTH CKpeÖ­

KOB;
l /  -oKpyatHaH cKopociB CKpeÖKOB b m/ceK;
Il - K 03$cpHHHeHT 3 a n a c a  mohjhocth; 
n - k. n . a .  n e p e a a n  ot a B u r a i e a H  k Beaym eM y B a a y ;

- k.n.a. nepeaan ot Beaymero Baaa k cKpeöKOBHM öapaöaHaM. 
^HeaeHHHO 3HaieHHH OTaejlBHHX BejIHHHH, BXOaHlUHX b cpopMyay i7, 
°npeaejiHK)TCH TaK:

S  - \  d  * - h ' cm;
rae d , -anaMeTpaai>HHñ pa3uep Tynin b cm;

i 7. -fflapuHa npoxoaa Mesay ÖapaöaaaMH b cm; ___
X jX VXlho (d- A  J f- j (ci-h J ̂

0¿ 6 = 'kiri, ~ ~ 3 ÜT ¿7
rae -C; —M3KCmíajiBHHö nyTB KacaHHH CKpeöKa;

^  -anaMeip öapaöaHa no BUCTynaioiHHM cK peÖ K aM .
BuBoan: IlpHBeaeHH 3 3 b h c m m o c t h , no3BoaflK)inne npoH3BecTH BHÖop 
MaTepuaxa n pa3MepoB CKpeÖKOB h naacTHH a a f l  hx KpenaeHHH, a 
Tarace ocymecTBHTB sHeproenaoBHe n TexHoaornnecKne pacnem no 
MauiHHau a a n  c iæ m k h  aeT H H H .

I«






