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YIAK 626,822

; LA, PPUMEPMAH

ABCOJIDTHOE I'MAPABIUYECKY HAMBEI-
FOAHEHUWEE CEMEHWUI TPANEUEHIANb-
HBIX JIOTKOB

B sacrtoamee ppema WHPOKO pAaCHpPOCTPAHEHO CTPOHTENb -
CTBO NOTKOBLIX KAHANOB NapadoniyecKoro ceyenus, Onmaxo yc-
TOBHS H3rOTUBNEGHHN JIOTKOB, HX TPUHCHOPTHPOBAKKE H MOHTAX
OT'PAHMIHBAIOT pasMeps! 9THX KAHANOB,

/loTkopuie xananut ¢ 6dnbi um MONEepevHLIM CeYeHHEeM HA
PACXONbI MeXX03AfiCTBeHANX pacnpenenyTeneli MO-KHO BO3BOAHTHL
TpanenennankLHoro CeuyeHis Ha COHOPHLIX MIOCKHX IUTHT,

I“naamnnﬂunmenc:'rpnn yHE OCYeCTBHA CTPOHTENBLCT RO
OHBITHOI'O y4acTkKa TpanenewdabHoTo TOTKa H3 BUOpONpPOKaTHBEIX
INIHT, H3TOTOBJEHHLIX HA CTaHe Koanopa,

IMpu npoexruposanun norxon TpaneuesasnsHOro cevennsy
Cpaly xe pcraerT Bonpoc o BLOOpPe BONEMHHLI 3aN0KEeHNA OTKO=-
Ca& M OTHOMEHMM WHPIHB! 11O AHy K riayGune nanonwensus. JloTxu
C THOPARAHYCCKM HEMD LIIOMH G LU MM CEYeHHeM HpH paASTiHYHLIX
FANOXKEeHUIX OTKOCA He B PABHOH CTeneHu BLI'OARLI, TAK KAaK
VIOWAAK XHBOIO CEYOUHS H CMOYEGHIN Lo HepHMeTPL! HX pAa3/IHYH LI
10 Bennuune, Kak ORA34/I0Ch, MMEETCSH cCeYelHue c MUHHMANLHO
BOSMOMHLIM 3HAaYCHHEM CMOYBHHOIO nepuMerpa, 1o ceuecHne C
AMOJHe olpeae/icHubiM 3. I0MeHHeM oTKoCa Mg A CBASAHHEIM ©
MM BHO/HE ONpenc/ienubM OTHOMEH HEM WHPHHBI IOTKa Mo nHy

C BLICOTEe HAaNolHeHpy - ﬁd’ e« Taxoe CAYeHHEe MOXUO HA =
BATE abconwruo FHApaBay

Kpome Toro,

3 A06oe o6buHO2 W rHApaBIHYECKH HAUBBLIT 0N~
elilee cevenua

JALAMHLIM OTKOCOM MOMHO 3aTpOeKTHPORATH

—3-—



bollee@ SKOHOMEYHO, MEHSA Ja/I0KEeHHe OTKOCA 10 My, NpH He-
ROMEeHHOA WHpHHEe NOoTKa NO OHY.

Huxe HaJiaraeTcs MeTO/l olpeneilcHqs FHAPDARWIAYECCKR HAH-
BHTOMNEeRUHX JANICKEeHHA OTKOCOR /U/isi CeYeHHl UIAHHOHR WH-
PRHOS N0 AHYy B a0CONMOTHO TAAPESBAMYCCKH HAHBLINOOHEefllero
CevYeHu:i ansa TpaneueunaalibHbiX JIOTKOB,.

Hs BecTHO, wTO miomans NONEpevdHOro Ce4YeHus TPAan el :g-
BalbHOI'O NOTKA papHa

‘ w=h(b+rmh) .

Ecam B 9TOM BhipaXeHud A H /1 3aMEHHTE 3HAYCHHATMH
. _cosy
h= l.ﬁ‘fﬂ‘ﬂ y M =5iny
TO MOAYYHM .
Peospsin‘y
Stn

Bce obosnaueHHs BHAHKW MO pHC. .

Ha ypapuenus @ = WCVR cneayeT, 4T0 Hau6oAbuH
pacxon Q nnsa aapauEbiXx {, X H N GyneT NpRE MAKCEMANHHOM
~ SmaueHEM nonepeusoro cedenmss W . (las swsona dopmynm
rlﬂpﬂBﬂH‘iE{;lh HAHBHITOAHE HIIET0 3a/I0OKOHKN OTKOCA NPHHNMAM
X = const.

= blsinip + Ef it in2y. (1)

w = blsing + -

MoxcamalibHOe 3HAaYEHHE @ MOXHO HANTH, NpPEpaABHNDAY
K Hyal nepeylo mpoussoanyilc ¢yHxumE W=f({) , npencras-
Neuny® ypasHesnem (1)

d W = A+ %Ezcas.??fo.

dy
[locne mpeobSpazopanmi nonvyum
21cos’y + beosg ~1=0. (2)
Pemas xmpanpataoe ypasneénmne, Haifiiem
]
tﬂ#gﬂﬂ — b*Vb +J. . (3)

41
Bupasum €0S¢ wepea m

m
C05@ = .
[ "? f: & : E:



Taxk xax Aepue 4acTH YpasHeHMA pPabHul, TO panMi ¥ EX

npapnie HacTH . Vbi:i? ' m,

41 Vji-mg

" Hlocne npeobpasopan i

(4)

02 0F 0F @& Iim,

Puc,1, lNonepeunoe cege- Prc.2. Kpusaa m':rf(-g).
HHe rorka.

FHapapiuvecKH HAHBEITOAHEHUWES IANOMEHHE OTKOCA MONK—
HO TAKXe BbLipaA3HTbL Yyepea iR

O6Gosnauum m:-g_ 3 b-—L 1 ﬂ‘iﬂﬂﬂ?r

i A
roras {7 o T -
b A " 3 pcasy
.ﬂanm ypapuenne (2) ma )
21 cos?
‘ﬁb-& + m"- _E aa A
Moncrapisem suay iy, - Lcosy
(8] » neone mpscSpesonswsh Bomrraes D T tewyam

P .
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Bupasum  cos%p wepes m

Tax xux Nesuie YACTH ypasHeHHH DABNEM, TO pasdhi ¥ ¥x
npaBme YACTH

vl TP,
2my*B 1 +m;
Pewmas xsanpatHoe ypasHeHue, majllem
- 2
- }é 2 ‘[f‘ Tl (8)
Fpapux m,=f(p) noxasaun ma puc.l,
Ao, R B e e )
| Rov- =8~ a4l J :
“t(s) |
:j mﬂ + - (- - : ]
r-r- | i i | E |
i I : : _l 1. 1
2 —1 A" flm) ——
r: - L — -ll—v-w—--i _"'“ i i
/ §* . ~ " ¢ 8 ' T"."‘_ =2
é:l S —— e 1

%2 04 06 08 40 L2 14 mgm,
Pxc.3. Kpmnae m,=f(p) up,=fim).

Ha manoxenEoro pmme MOXEHO chenars BblBOL, [TO ANS
Sanammux suwavenmk l, 8,0 npr X=const maxcumansroe ana-
YEeHHe NMolepevHoroc CeveHHs W ¢ 2 ChellopaTensHO, K pec-
xona Gyner SATOMeHNH OTKOCA& /M, , OlipedesleEHOTO NO
$opmynan (4) x (8) wax mo rpaduxem ma pmc, 2,8. Sto Tax-
X0 O3nAvAeT, WTO ANY 3ANANEBIX 3HAYCHNHE &yi{,n, b nupm
TRADABIMISCKN WAKBLIOAHEHIIEM 3aloNeHun oTxoca my
CMowenNbL R nepEMeTp GyneT MEHRMANLEbLIM,

Hasectao, 9Te runpasnsvecxkn HaMBLIOOEeflllee CevyeHHE

-8 -



RAPUKTOPHIYeTCH OTHOWEHHEM WHPMNI €0 PO ANy b. K ray-
Swiie Manosmenxs A,

po= 32 = 2(VI+m? -m). (6
0

Hanecem xpuayio g,sf(m)na puc,3. Kpusue My~ f(A)
# B,= f(m) nepecexalorcs, Toyka nepecevenss HpelcCTasineT
Al COMIOTHO HaWBLIIOAHE fleo CeYeHNe, TAK KAX OHA COOTBOGT =
CTByer, C OAHON CTOPOMM, COYEHHIO C I'NAPABNHYECKE NANBM =~
FONHEAUWIMM 3AN0XKeHHEM ( /KOCOB, & C APYFrOff -~ I'EAPARNEYSO-
KR HaWpuroanejuemMy cevedrio, B sToli Towxe

Moy =173‘£ = clg 80° = 0,877,

Ba =If§; =¢s¢c 60° = 1,184,

davenus abCoONOTHONO I'HAPASIKYECKS HANBLIOANSRWEro
oTKOCA n:;’ M By oOnpedenenHn M3 COBMECTHONO pel eH ¥s
ypasneunst (6) u (8'),

lpupenem ocrankume sapucEMOCTH, rapaxTepuayomue ab-
CONIOTHO® T"HAPABNHYECKH HAMBLIrOANelmes Tpanein e Ml anbHOe
CeYyeHus,

[lnowane xusoro ceuenns

2
Wa = (Balg + Mahg)hg= V3 hg .
Cmouennniit nepumerp

Xg*™ Balhg+2VYmis I'?ﬁh. _

Puopannuyeckusi panmyc

o

" i
Rq”"x‘:"#“é*hﬂ .

x)

Hunexcom “a* Gymem oboanasars BC® THApaBINYeCKHe

SNneMeNnTh kawmaia, CooTBeTCTBRY OIINE aGconoTuoay reg-
Pap/inYeCKH Hausnrouue fwemy ceuewsio, ‘



o.ﬁarj_;fy _l:;_i. f.,rfvf_.-’

upn Y -—éLl
!/
i7 4
@=Lt — by .
Anlnlalp}rn NNpHBEAGHHLI® Bbile POPMYyNhl, MOXHO OTME-

THRTE CAenylllKe OCHOBHLIE CBOACTBA FHOPpARINYECKE HOHBLINOO-
HeRmEX cevenmf,

Ha ¢opmyn (4) = (8) smuamo, arto nas TPEYTIoNbHOIM
nonepeunoro cewewns (0 =0) ruapasnuwuecxe HAMBLINOMH e lee
Ceuenme OyneT npm saloxeHum orTkoca M, =1,0,

AGCONIOTHRIM THOPABIHYCCKH HAMBLIOHHE Al HM TPAan ey e -
AaNbABIM Sunueu HBJISeTCH Ce4YeHHe C yIVIOM OTEROCAE, D&BHLIM

P, = » B WRPpHHO/ MO ABY ) , paBHO# WIEHE CMOYeHHO-
ro orxoca [,

Tuapannuveckr mamssiroanefiuuf orxoc NpA NIOGLX 3agaye-
HENSX [ MemseTcs B npegenax My, =0,0 + 1,0,

lpavep 1

| B xevecrTse npumepa paccmoTpEM TPH NOTROBMX Xawana
CO CrenylomNMR T'RAPABNHYOCKEME SHEMEHTAMEN:

Q@ =5,0 MY ceK; { «=0,001; n = 0,02;
@ =11,8 m_/cex; { =0,00008; n= 0,016,
@ 20,0 M /cex; { =0,001; n = 0,02,

das xaxnoro ms xewanor uapnen FEAPAD ANYeCKE HaMBbi-
FOANEAMNS COTONNN LDN PASMANYKMX Sanoxenusx orxoca (Tabn.
1,2,3). lpx sTon mommo emonnsomaTs Cnenyomme XIBOCTHbe

Popmyam;
| i 15900
h - ¥ w + -
7??3.7»} By 2Vism? - m) ,
buph, wuh{mh+b),

l-hi’hl‘hm’ E R--'il .



Q =5 m /cex; { =0,001; n =0,02; = -é— Rw
—-—-—-—-'————-_——————-———'—-—-:-—m_—-'f'-#“
T e fo s M b, M M,MEE XM Rym
0,00 2,000 1,41 2,82 5,88 5,64 0,707
0,28 ° 1,580 1,48 2,81 8,87 5,35 0,738
0,568 1,150 1,48 1,71 3,82 5,11 0,747
0,75 1,000 1,48 1,48 3,80 5,22 0,745
1,00 - 0,830 1,48 1,21 3,80 5,84 0,782
1,50 0,608 1,88 0,84 4,02 5,81 0,883
Tabagua 2
Funpﬁamrqgcnu HAHBL "OnHeflluMe cevYeHWds ANS xaHANE Hlﬁl_pl
Q@ =11,8 M /cex; { =0,00008; n =0,018; C =;§- R
m Bo hy m b, m WeMZ : X, m - R, m
0,00 ' 2000 1,79 3,58 640 7,08 0,804
0,25 1,660 1,86 2,00 8,26 8,74 0,831
0,58 1,150 1,88 2.17 8,11 8,51 0,041
0,78 1,000 1,87 1,87 8,13 8,55 0,840
1,00 0,830 1,88 1,54 6,33 8,81 0,830
1,50 0,608 1,78 1,07 8,88 7,42 0,881
Tabneya 3
FRapasniieckx maMBHTIOANefluNe COYORKS ANE XAHAIA NpH
@ =20,0 » /cex; { =0,001; n =0,02; r,..;TRw
-——___——-_——-———f—n——:—*—__._.___._,_____
m PBo hrM b!"‘" mrﬂll* X, M - Kem
0,00 2,000 2,87 4,74 11,23 8,48 1,188
0,28 1,560 2,46 3,84 10,85 8,81 1,280
0,58 1,150 2,50 2,88 10,85 8,668 1,258
0,75 1,000 2,80 2,50 10,88 8,78 1,249
1,00 0,830 2,48 2,08 11,10 8,00 1,285
a,90 0,608 2,83 1,41 _ll.«l{ 8,81 1,187

l"l.npau.n_,;mucu HAWBLIMOAH e fim

Tabnuua 1
HEe CeYeHNS ANE KcHana nps




Puc.B. Kpupue w=f(p,,}.

05 I.FH l.l;n.l
Puc.8. Kpuswe X=f(m). Prc.7. Kpuste X= #(/)-

-.t_ﬂ-



MocTpoum Mis KAKAQOINO NOTKOBOIO XKAHANA KpRBLE@

w=f(m) , w""ﬂu)lf
x=f(m) y X=fl(p,) -

Ha anannsa 9THX XKpHBMX BHANOS

HAKMeHBIYIO NJIOWAAL NONEPeYHOro CeYeHHMs HMelOT BCe
COYeRNs JIOTKOR C FHApABNINYECKH HAWBLIPOAHERIHAM 34N0XeHHw
@M OTKOoCA Mg=0,58 = ¢ oTHOWeHHeM WHPHHL KaHana NO
ARy K HANONHEeHHIO Bg=1,18 (puc, 4,8).

MuHHMANBLHO BO3IMOXHOE JHAYEHNe CMONEHHOIN UepEMeTpa

HMQIOT TaKke Bce ceyeHus ¢ My=0,88 x PBaq=1,15
(pmec, 6,7).

Mpevaep 2

PaccMoTpuM noTOk ronopsoro yyacrxa [lankpapsuucxoro
i
MAIIHEHOrO kaHana, [lonepevysoe cedeHNe ero HpHBeASHO MA
pNC, 1, & rEApaBIMYeCKHe B/IeMEeHTH [AaHb HMXe:

@ =11,8 »"/cex; b e«2,8 m; M =0,812; n =0,018;
{ =0,00002; h =20 m; . =1,25; X =8,T m;
[ =2,1 M.

Tpefyercs HaliTH CoveHH® JOTKA ¢ I'EAPABIHMECKN Nak-
BuroAHelWHME oTKOCaMK npa & =2,8 m = const .

PacueT pefleTCs MeTOAOM NOCHeAOBATENLAONO NpNGINKe-
HEA,

Halinem rugpapnuvecks HasBLrOAHeMUER OTKOC AN AAHW
HOro noTka no dopmynam (4) wm (8);

el | T 14121
06 - — R - = j
V212 524y 5+ gD VE—z,:’ +25° +Vz,sf+n?-z.:'.

. sy - |
m,:-;--r -4&-!-1 =—-&§£fv-!#£*l = 0,555,




[lanee onpeaensem rayOGwny KanofAwenus b A0TES NpH

My =0,535 no gopmyne :
¥ = _awmvr* ma - miel)
- 2/8 (7)

11,5:0,5655-0,018 {205&4 1+9,555" -0, bfiu +1

i e "%el7,
h = Vu.rf’-t.seu.

p=2 28 .54,

Haxoanm h 1,80
Buunciwm m, npx B = 1,344 no MLHEE(B)
1,344 1 344
o bl b~ + e~ *+1 =055

_ lNepronaunnwioe 3HaYeCHEE m,=0,555 we pamsuo nony-
weENOMYy auagenuio M, = 0,535, caenopaTensto, We0OXOARMO

BMIIONUNTE BTOPOR Typ pacueTon,
TnyGuna nanonwenws b noTxe npr My =0,835 no $popmy-

ae (7 )
‘ 11,8°0,5356°0,016 (20,535 VI+{}.5352_0'5H52+”2!3

--———_————m - '4192;

h « 1,82 M,

e
oA el S

Onpsinersem m,' npk A = 1370 mo popmyne (8):
1,378 1’ ?
_‘58.7_.. * A3I9 | 1 = 0,528,

Hmmm guanenwe My= 0,535 onares Ne paABKO
- MonyveMsoMy = 0,523.
: Bmm 'rpu-ll TYP pPacueTos.

MnySwma nanonnes ks
h* 11,8:0,523-0,018 (;;:m \? ”-.o,m s ¥3

.‘V -4'";



—___-ﬂﬂ—————-—-—-————

Haxonum ! 2.5
I e B B xR

Onpenensem m, npu B =1,38:

1,38 1.39_§
mau___.g__q- —;——+l-0.525-

[lepponavansuoe 3uavenue My =0,523 HOYTH PABHO NANY~
yeHHoMy Mgy = 0,525,

CnenosaTennHo, Ans ycnopu#t notka [lanbpap3EMCEOro K@=
wana npe Q = 11,83 M /cex, b = 2,8 M ruapapiEvYeckKs
HauBniroaHefiwafh orxkoc My =0,828 ® rybuEa BanoNHeHES

h = 1,80 m.
Tabn, 4 ¥ rpadkg RAMeHEeHHS CMOHYeHHOI uUepEMeTpa
X=f(m) (puc.8) mamocTpupy®oT BAEAENe 3ANOKEHNS OTKO-
ca Ha ceveu.ie [JanbpapauHcloro aoTka,

Xu | '
&0

A / ~ Puc.B. Kpasaa X=f{m)

20 . ans Hanwpapawnckoro

] NOTKA .
5.5 e
v ¥
=N
& JE" '
0,25 0,50 Q75 100 L& L0 m
Tabneua 4

[mnpasneygexu Haupuroddefllune CeNeHNs Ans X a.ﬂ&’npl
§ =11,8 m /cex; ( =0,00082; n =0,018; C’:‘;R

—— e e e e

m v bm B . hym : W, m? : WM R, m
0,000 2,5 0,049 2,65 8,83 7.80 0,851
0,250 2,5 1,200 2,08 6,28 6,78 0,825
0,312 2,5 1,260 2,00 8,25 8,70 0,834
o.m 2[’ l.m I..M B.- 18 G.ET o'm "
0,750 2,5 1,810 1,686 8,22 8,668 0,836
1,000 28 1610 1,85 628 68 0,008
I, X0 2,8 1,760 1,42 8,58 7,63 0,883



ASGconorso FROpapINYeCKE HANBLIIOHe Ales CeveHKe AN

ycaoprh [lanbnapownckoro norka nps Ba= 1,18 » mg=0,58
npusefeno s rabin,2.

B uwponmw

I. AGconoTHo rRapap/iKYeCcKN HARBLIIOAHSMUAM CeveHHeM,
PR EOTOPOM CMONeHHBA mepumeTp OypeT NMeT: MHAMMANLHO
BOIMONXHOS BHAYSMEe, ABIAETCH CedweHHe C Mg = 0,577 =

pq = 1,154,

2. MMoGok Tpaneuemaaneasifi NOTCK, NAXe € TEAPABIHTEC-
KN HANBLINOOHe UMM CeYeHHeM, MOXHO SANPOSKTHROBATL C
MEALIMINM SHAGEHNEM CMOYEHNHOI'Q NMepHMeTpa, echnH BLUNOIAHETH
€ro C reapapiEveckn HaANALICOAHeAWHM OTKOCOM Tl,.

3. Nupannsvecxr Hagpuironuefiiies 3aloKeHre OTKOCA
npx A0nx anaverusx [ xonebnerca s npenenax 0,0+1,0 .

4. [lnm TpeyronkELIX AOTKOB I'HAPAWIHIECKE HARBHIICH-
AefEM SAANeTCH CevYeHHe C 3a/loXeHHeM OTKoca Mg =1,0,

A xreparypa

l. L.HArpocxmn, I'.T.[AMmarpren, d.U.Muxanon. Cenpasnuxa,
M., 1064.

2:; AA Vramgyc, MEapapifgecKkie ¥ TEeXEHEKO-PKOHOMHYOCERE
pacsers xamanos, M., 19865,

8, AMJJlarumenxos. Hamsmronxefiive pasmeps: Kawanos Tpe-
neneNianbHOR POopMbl, "THAPOTEXEAKA B MenHopannsa”,

1866, N B.

- l"ﬂi



YK 827.8]

P.o. DA N3V MH
A.9. . PYCANHOB

K BOINPCCY ObL YCTOWYMMBOCTH BOAOOC/HHB-
HOA MJIOTHH I PAPXALCKORA racC

Qapxanckrll nAOTERHLN y3en HAXOAMTCE B CDEAHeM TeYe-
HHM P. Cupaapeu Y Papxasckmx ckan, 8 4 kM sume DexaGa-
Aa, CTpoRTenbCTBO €0 nakwato 8 1842 r. mo npoexTy HHCTHTY-
Ta “Cpenasranposoaxsionox”,

B cocrtas mnoTrHHOIO yaia BXOAST COOpPYXeHHSN!

BOAOCAHMAHAAR NJOTHHA, "

MyxXass JeMnNaHasd NAOTHHA,

perynarop gepupauxonsoro xasana N'aC;

peryndarop xasmana *Hdanwpapsaun”,

Qapxanckuft yoed KOMNAeKCHLIN: OH EMeeT HpPMrauMOR-
HOe, PHepreTHYECKOe H MPOMLIWIEHHOe JHAYEHHE - H OTHOCHT-
CH K COOpyXeHWsM | knacca KanHTanlLHOCTH. [Irurwna ofecne-
YHBaeT BOAOH PapXxaickyio I'DC (mommocts 1268 Thic.kBT),
Yabexcku#t meTannypruueckufi 3asol, opollaemMbie MACCHBu [0-
nonno#i u [anesapaunckoit creunefi, 8 B NepcnexTupe obecnewsT,
MoXeT GurTh, M 3emau [ xusaxckoft crenu (mcero, mxmowgas
nocneanon, - okono 800 vuc.ra). B HacTosmee Bpems CTpPoO-
urca Cupnapbusickas I'P3C moummoctTsio 4400 ThC.KBT, KOTO-
pylo raxxe Oyner cuabxark ponok Papxaackuit reapoyaen,

Taxum ofGpasom, raApoysen -SBISeTCS KPYNHLIM KppHIa—
HHOHHO-3HepreTHYeCKHM OGBEKTOM,

L



da nepHonl ero IKCHAYyaTalnH HeOAHOKDATHO ol
‘) ERL L Ml 'ir.'” 170

ponpoc o noswmwenwn HIIL B sepxmem Ohod

MOMHO NMOBLCHTh Hﬁf‘ wa 1 M, HE HAPp&I DY MeH RN,

flpx 2rom obecneuupaeTes yCTORMEBOC) s A

X[ OMe BOACCHAHBHOM NIOTHHbIL,
Bonocnusias nAoTHAA HpH yLelinn

eMFH BHANOPpA hHa ]

EMeeT B OCHOPBAKHH PACTATHEBMIOWLEC HanpaXeH s, He AONyCKAse-
Mue neficrayomuvy sopmamu CH 123-60. Pacueramu yeranop
NeHoO TaKkXe, 4YTO B OCHOBAHHH BOAOCAHRBA PACTHIHBAKUING HAN-
pAXeHHHE HMeIOTCH H IIpH CyMeCTBYIOUIHX IOpHIOHTAX BOALI,

Bopnocnupnas NMOTHHA pacnoioxena b CLAJABHLIX IpyhTax
N BOIO ﬁepﬂra. HODDIIH HpEﬂCTﬂBﬂEHM CRABRHOTIDEIUMHOBAT LIM |
TONCTOCNORCTHMHE NMeCHaAHHKAMA Naneoclofickoro nepmona, Mouo.
ARTHOCTDL CKaNbLHOI'O OCHOBAHNSE Hapyweda rycTofi CeThbi Tpemmm,
apofsmmX NMOPOAYy HA OTHENBHOCTH, NAOTHO NpHierawulie 1nyvr g
Apy: ¥« 383uphbl MEXAY TPeUlHHAMH BeChMA& MANL ¥ JAN0/HeH L
KereSHcTOoN MHUNOHATHIHPOBAHHON MOPOLON, MHOIrNA XMeNe NoT L
¥ xapOoHaTHLIM UeMeHTOM,

CuorcTocTh XOpomWo BrIpaXcHa, MoumocTk mnacton 0,7
1,061,3 M, Tlpu GypopbiX W xapoTamuuix paborax oTMeu.uo,

STO TPellHHUBATAN J0HA AOXOAHT A0 Mydumm oxono 20m or
NOAOMWIBL! TIOTHI Ll,

BononpormiaemMocTh ROpoa Ouesb Huaxkan, Hawbonmuweoe
KOA®4YecTBO TpemHR # c Conbutefi nposoasumel cirocobHoCThIO
pacunonaraeTCcs B NETHMeTPOBC 1 TONWEe HEXEe OCHOBAHHS NNOTH-
Hhl, KOTOpHIE XAPAKTEpHESYIOTCH yAelnbHuimu pacxonamu 0,0 20017:
0,0006 n/cex. KoopdpuuwenT PunuTpanuy ycTaHOBIEH B CpelHeM
0,‘:3 Ha'ﬂ]’TlHi

Obmas onuma mroTuHm Mexny yorosumm 101 m, Taorena
EMeeT B RecATHMETPOBLIX MPONETOB, HEPeXPLIBACML. & NIOCKHME
KOnecCHBME 3arpopamu, Tonmuua Guixos 9 M, BoRmocnuee: xpu-
BOMHHERANOrO OYepTanus NO xoopaAMmaTam Kperepa ¢ HOCKOM
ans or6poca crTpysn, Tgrmna paccyuTanAs Ha nNponyck NABOAXO-
‘BOro pacxoag 5200 M /cex, Boaocomse orTnenenmm or GLixos
CkBOAnLIME mpamu. Ha puc,] ® 2 npusenen mnam mnoTEMM X
RpoROMLMLA paspes mo ee ocwm, |
flpx mpoextTiposarun MioTHRL GnAR NCTONBIOBAHH HOPMA
BOLTEO, 1834 r, /17, ®rtumn wopmamu msommncs momwxalomui
KOSPPMINENT X OpRENHATAM (GHALTPALHOHROIO NABNGKHS B LABHCE-
m“ KaueCTBA CKANLUOrO OCHOBAHHR, NPHHSTHA B NPOEKTE

ﬁu-
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Mo cywmectsyiomum nopmam OH 128-80 (sa ocsopanns
ONLTA NMPOGKTHPOBAHHA K CTPOHTENBLCTRBA I'DA BHTAUHOHHLIX W10~
THM) TAXOroO KOSPHUHOHTE HEe BBOANTCH, B CBSGH C HeM B pPAac—
4eT BXOOAMT NONMLIft PHALTPAUKOMHMA Hanop, BoageficTeue non-

HOTO OMILTPAUHOHROrO HANOPA NOATEEPAXAAETCA H INOKA IAHMWS MM
nbe3oMeTpos,

Npu pacuere xomeu xonrTypa QuALTPAUHH NPHHEMANCH Y
HN30BOro 3yGa, a Mexay NAoTHHOA H BOAOGOeM NpoeKTHPOBA/-
ca ¢masrp, o

B neprOA CTpONTeNHCTBA H3-38 GPCTABANES ©KaAhHMX
paGoT oTEonsmee pycno Gwino chAenaHo MEpHHOH B5 M BMecTO
85 M no npoexry. Berouuse paoru nmo ycrpofictsy ‘noxxu”
BOAOGOAHOrO KoNoAuA 6LiI0 pelens BHMIONHENTS B NOC/HeAylomen,
H Hayal OCymecCTe ATbCH MNpoliyCK pacXofioB Yepe3d IWIOTHHY.
Ennhmue NOTrOHHbIe pacxolhd NIpHEenH K H‘HTEHGH!HDM}' PAIMLEIBY
TpellHHOBaTOR CKMIH B HixMem Obede, xorTopufi 2 1850 r.
pocrur 13 m (27,

IIpu pemonTHLIX paSorax ma sonobofiiom xonoane RONylie—
HbE SHaYHTe/lblibie OTKNQNEeHNS OT npoexTa, a $uIeTp MeXxny
AAOTHHOR H BONOOOEeM me Gssm BunponEes poodbme, B ceaax c
STEIM BOJHHK BONPOC, Ne smumescs ax GerTor 0aAo0os yaINNemmeM
KOITYpa PuILTpalKN, B PedymamEare wer0 ¥ NPOUIOWN0 HaxTHE-
HECKOe ypeNndeHie PEILY ENEONNOIY ESSOPA NPOTHE PacYeTHO-
T'Ce

Ong shiscHenns ®yere SHCTOSTENLCOTSE MECTHTYTOM OLNN
HEpoBedeHbl NofeBue paboru No CLPeNOSENNID BETYPNIIAM 117 TOM
OCTATO4HOr'O HANOpa y msSsowo Jyfe msevmmsi, Bpems ax mpo-
sellenus (nexabps 1970 r.) Gumo nulpene © yeeToM MuEEMANL-
INX pacxonos o p. Cupnagphe = NGINCPO O¥CyTCTBRs COPOCOs
ieped maoTuny, Ha mepmom pefor mssvesexamas Kalpazxymcxas
FAC Guna nepesenema ma rpafum, scaswwsommi cGpocH weped
®apxancxyo miorsuy, llocss dvore B0 musnero Gnepa Guna

|
i
|



yUROTHEHRMA JATBOPOBR, XoTOpOe ﬂpﬂﬂﬂﬂmu!h]r‘}.' 608,
Koraa yposexk B XONORNe AOCTH! ©1 a@ﬂﬁ 0

10 nexabpx » 17 wac, 80 wmmx., O npu OONN %a
44THOPOB NJAOTHEBL H NPORIBOAGHO BATONAGH R TGALA 80 Ofxm
ROMO yPOBH®, XOTOPHR YCTAHABANBAGTCH TaM IIDH OTCYTCTRy,
o0 pocos (lm;3m4 JroT FORPHAONT noadepkusancu no 1§ Aexab.

pfi, T.@s DO OKOHHAKHS OMLITOB.
Ochonioft nentio pabor GLVIO ONpelenenHe MAKCEMANbRor

(BEAA0OMETPHYECKOrO HANOPA Y HHIOROR Tpanl naoTuibi. Hayya.
A0CH TAKX@ BIARMONSACTANEG YPOBHEeHA B YyCTAHOBICHELX Nbedp.
morpax (ma puc,] oux ofosuavenw 1+7) ¥ HOCTONHYMX Nbeaow
mMeTpax ma nnorwne (a puc.l ofoanawenwm 2-1, 2-2, 6-1, 8.3)
¢ yposneM Huxuero OGnoda, lMocnennre npobypenbl 4epesd Teno
Suxen - 2,4,6 Mo Asa nhe3omeTpa s CTAOPE, M3 KOTOPLIX CTygp
na Onxe 4 He ¢ynx. wONBRpYeT, Ha npoTskewxs ncex paborT ro.
pH3OHT BOALI B BepXHeM Okhede COXpaHRACH NPAKTHYECKH I0CTo-

AHHBIM,
Ha pwec. 9 naobpaxexr ceoannit rpadux xoleSanms

NbeAOMOTPEYECKNX yporHeh K yporys BOAL B eonobofiHow

xoncaue. I'pagry CaideTeBCTAYeT O SLICTPOH pe&aKUKH ypoBief
B NHEeAOMETPAX HA HAIMEBHEHNe® YPOBHS B HHXHeM CObede, weuy
CHOCOOCTHYOT E&INYNe CTPONTeNIbHNX WBOs B DeToHe Koaomus,
PRILTPALKR Sepe3 xoTopbie SLM1A YeTKO BHAHE NPH BH3YATbBHOM
DMOTHE,

Maxcumanhupsiit yposesb B0 BCeX Nbe3OMeTpPaX YCTAaHOBl-
cx 11 Resalps X NMPAXTMY@CKH OCTOBANCH HOCTOSIHHLIM OO OKCH=
HAKRR OOLITOR,

dns Gonee RETANLHOR OUEGHXK BIARSHES YPOBHS HIDKHEIO
Obeda fu HLEIOMOTPHRECKHE HANOpP MOCTpoOeH rpadmk, NMpHBede-
Holf Ma PHC.4, M3 XOTOPOre ANAKO, YTO NPH NOCTOSHHOM YPOBHR
HHKE @10 G_Ml BCe AMRME The3OMeTPHYEeCKHMX HAOPOB NpAaXxTH-
URCKR ropNaonTansMm, B nepxoa ¢ 17 wac,00 mum, no 18 wac,
00 mmx, (B0 Bpems sarommemus xonoana) sabnionaercs oGmui
POJKMA CKAMOX ypomxell B nheloMeTpax, 9¥TO CBHAETeIbCTRYET
00 MHTGHOHBHOM COOBWENMHN XONTAKTHON NMHHH ¢HILTPANKEE C
HuMimd Onedon weped Waw, XOTOpsie GAXTHYECKH BHITONKSIOT
PO'le Apexaxa, _ |

B peayanrere onwrom yeramoenemo, wro MmaxcmmanbHsi
QCTATOSRW R HbedOMaTpURECKNA HAIOp y HH3OBOA I'DAHE NIOTHH
¥e Tpesniuaer 1,2 M. Pons xonoama xax daxTOpa yRNuNMeHKS

-_ A
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KOHTYpaA (UABLTpALHH HE3HAYMTENbHE,

YCTAHOBNEHO TAaKXe, 4YTU NpH HOMEeHeHHH YPORHA B HHEKHEM
Obede He WaGNOLANOCH NPAKTHYECKH OyTHMLIX KONeGaHKfl ypop-
Heft B .Ibe3doMeTpax Ha IIOTHHE {nheaume*rpu 2-1, 6-1). Ypoe~-
HY B Jbe30MeTpaX, pacHoNoKeHHbIX CO CTOpOHLI HHXKHero Oheda
(2-2, 6-2), MeHSNUCHL HESHAYHTENLHO, B NpefeNaX HeCKONLKHX
caHTHMeTpoB (yunTuiBas, 4TO NOKWKEHHE YpPOBHS B HEXHEM Obe-
¢e cocramnano Gonee 8 M), 3T GaxTOpL rosOpHET O BeCckMA
MAJIOR NMpPOHHUACMOCTH OCHOBAHHA.

Kpome Toro, Gpiinm oGpaboTadbl NanHLle Nbe30METpPH [@CKHX
HabnloaeHH A, NPOBOANMMBLIX cayXOol 3kcnnvaranuu, 3a 1963-1870
e (pnc.S). Ha rpajuke 0XHO yaoBHTE Cclenylllie OCHOBH L@
3 KOHOMEpHOCT:

l. C noBulleHleM ypoBHs B pepXHeM ODbe(e BOG3pacraeT
ypOBeRE B Ilbe3oMeTpdX 2-1 u 6-1, OTo HpOUCXOAHT B NeTHHE
Mecslbl B NEepHOA NpPONMYCKAa NABOAKA.

2. C nonuXenueM ropH3onTa pepxHero 6beda mocne npo-
NyCK& NapoNka ypoBeHb B nbcaomeTpax 2-1 m 6-1 npoanomxaet
BO3SpPACTATD,

B nbesomerpax 2-2 u 6-2 B TOT Xe nepuon Habnionaercs
obmas TeHOEHHHS K NANEHHIO ypopHs, NpHYEM MHHAMYM NpHXO-
AMTCH HA 3HMHHEe MecCsllbi,

3. B nepuon 1963-1870 rr, mabnwpaerca ofmas TeHAeHNHH
K BO3pACTAHHIO Nbe30OMeTPHYECKHX HANOPOB DO BPEMEeHH, 4TO OCO-
6edHO XOpOINO BMOHO 4a NpHMepe KpHBOH nbeldomerpa 2-1.

H3 BhiIECKA3AHHOI'O ClHelylsoT OCHOBHLIE BLIBOALI:

1. OGmee noprilieEHe yporHa B NbedoMertTpax 2-1 n 6-1
npu ofuleM POHHXEHHW YpOoBHH B lbe3doMeTpax 2-2 B B-2 mpu-
XOOHTC: Ha OCeHHe-3HMMHHHi NepHOoh, 4TO INIPOMCXOAHT H3-3a CHha-
THS Oe 1 0HHOH XIaOKH NpM NOHMXEeHHBIX TeMnepaTypax M packpbi-
THH IpH 9TOM CTpOATeNLHbLIX WpoB, [laHHOe SBIEHHE HCCAenopa-
HO H ON..CAHO B OTeuecTBeHHO# u sapybexsuofi nateparype [d/.
Ha nokasanust nbe3oMeTpoB, NpodypeHHuX p ODeroHe M He HMelO-
mwuXx obcanuei: TpyO, B SHAUHTENLHOH Mepe TaKKe BIMALT QuIb-
Tpanus €epe3 CTpoHTe/lbHLIe WBL B CeTOHHOH Kilanke.

2, Obmas TenfleHius & POCTy YpOBHeH B Nbe2OMeTpax Mo-
XeT CBMAeTeNLCTBOBATHL 0 Buenayusanuw Oerona p mpax oT
AelCTBHS HANOPHOH HpPecHOl »0Abi, 0 BLHOCE H3 TpeilidH C<Lajlb-
HOI'O OCHOBAHMNHS JANOMHHTENS, & TaKNKe 0 pacCKpuiThHR KOHTAKTAa
“cxana-6eTon” w obwem paspureu nedpopmanufi GeroHHOro Mac-

.



CERA RO BRPeMeHll OT HAANYIS PACTIrNBAOUMEX Hanmpasedxl,

Ha prc. 2 nprpeftedil HATYDPH e ARAKE Nbe30METPHYECKNX
Hanopos R pacuernas nunuda. flpn cpapuesns XX BMINO, 9TO ¥
BePXOBOA FPAIR "ATYPHLE NHHNE NPpOXOART CHAYRTENRNO B e
PA NG THONR, & ¥ HNSOBOR rpoHH NPOXOANT HECKOALKO HMXe oo,
HTO MOMHO OOBACHHTL KaK packpoiTHeM KkoHTakTa ‘cxana-Beron”
A BECApeHNEM THAPOCTATHYECKOIO HANOPA B OCHOBANNHE, Tax M
dbTpaunel kHeped uper,

Kax ykasupaloch panee, paACHeTOM yCTAHOBIENO HANHYNE
PACTATHBAIOHIHX HANpAXeHKA B OCHOBAHAN, NPHYeM pPaCTSHYTAaS
30HA NpH OCOOLIX COveTanusX FArpy3KH mocTaraer 1/85 wxpuss
mopowskl, flpr 3TOM 0T packpuiTHs xOHTaKkTa "cxana-GeTon” He-
Ba0exHO ype/nuterHe NPOTHBOAABIGHES B OCHOBAHEN, TAK K&K B
30He PACTArHBalONHX HaNpRKeHdll NPOTHROAARIGENE CleAyoeT HpE-
HAMATL He IO 3aKOoHy (QHALTDAUMH, 4 MO 3Iaxody I'EAPOCTATHKH,

Cheayer oTMeT#Th, 4TO B coolwmennn, caenasuom ma YUl
MexnysapouHom KoHIpecce mo GOnLINM NAGC FEHAM Dpeac T apW~
renem CCCFP a-pom rtexs, mayx [l.JA.Esnoxmsonsm | 8H i |,
CEA3AHO: YCTOAYHBOC b HA CKONbXeHNe I'PABETANHONMMX LIOTES
HA CKaNbHOM OCHOPAEHH O00eCNeuMBAETCH, eCIAN BhiepXawy TP -
Oopanne 00 OTCYTCTRHH B MX OCHOBAHMN LACTHIMBANMEX Y anps-—
*Eﬂ-l {Ul

Ha epoitieRanoXenworo chenyeT, uMTO B HacTOsliee BpeM#H
YCTORYRBOCTL PapXancxkoil sBOROCNHBHOA NNOTHEL ne obochHevyH-
Baercs,

He ocHoparunr npopepxn 00mefl yCTOGUMBOCTE NIOTHHL EH-
CTHETYTOM pa3pafoTana cCXeMa MeponpEsTHA 1C HOBLINEKEIO e
yCrofiuisccTn,

Npopaborans Tpsd BapuaHTa NOBLINEGHRE 7C. OAIRBOCTE:

1. YMenbmenne WibTPAUHOHROIO HANOpPE A CCHOBAHNH
LyTeM COo3naxus NeMeRTAIMOHHEOR 3apecCti.

2. TpapuTaumOoRHAN NPErpy3Ka NpPONETOB.

3. TNpenpapartensino HenpaXeHNOe ANKEpPOBRAHHEe IMNOTHEL B
- CKANMbHYI0 TOAMY OCHOBARNH,

BapuasT nemMeHTAUNONHOR SaBeCH OTREpTHYT HO creayo-
MAM llplﬁﬂ#lﬁ.



129-60, ana obacneveHms HANEHHOIO KOHTaKTa DeTOHHOW KAAnKw
CO Cxanoft Npu ycTpoicTBe Japechl Npoduib NJIOTHHBL AOIKEH
ObiTh B3&NPOEKTHPOBAH C y4eTOM OTCYTCTBHI PACTATHBAKUWHX Ha-
OpSXeHK#A B 30HE 3ABECH NpH HANOMHEHHOM BONOXpaHMAMIde, ITo
YyCNOBHE B HalleM C/y4Yae BLINOAHHMTE HEeRO3MOMKHO, TAK K&K CKOMb-
XO-HKOy Ak 3BHAYHTENBHOI'O CHH#eHWsa AefiCThyllero Hanopa =
pepXxuem OGnepe Ha nepuon npopeneHunss pabor He AolyCKaeTcd,

PaccMmarpupancs Takxe BApHAHT I'PDADHTAUHOHHO NPHIpy3-
KE NponeTop, Korna OwkkH HATpYKAJAHCh ABYMS MACCHBHbLIME Oe-
TOHRLIME OanxamMu pasmepoM 4x4x13 M, a BOAOCAKBLI -~ DOABOA~
HbiM ABRTRIM GeTOHOM B CTAlLHLIX KOHTeHHCDAX, ONyCKaeMhiX Ha
ofpea ¢ynaamenTa BOOOCAHEBA (EEPI"GBUT‘G ay6a). O6rem onioro
KorTehHepa cocrapun Gonee 100 M .

[lpr BCeli cadeli rPOMO3AKOCTH METON AaeT HeCOMHEeHHLIH
apdpexT B npurpysxke Ownika, B BOAOCAHBE Xe B CBS3H C HeoDXO-
ARMOCTBIO COXpaHuTh paaMep npojietra eAHHCTBEHHO BO3MO/AHLIM
M@CTOM NpPWIOKeHH# HarpysSks sipngerca obpead dyanamenta,
[Ipr 3TOM HEBOSMOKHO JIHKBHAYPOBUTbL DACTSTHBAWIIHE HANpAXKe-
HHMS H3-3a TOr'o, YTO BecCh OeTouHuit Maccep pa3dbur Ha OJIOKH
GoToddpoBaHHS CTPOUTENbHLIMM Wpam#i, COrnacHo HCHOAHHTe/Nb-
HbIM ¥epTeXaMm weoM oThened u O/ok sepxosoro 3yba, Torna
HaArpy3ska, pocnpuigTas eBepXosuiM 3yOom, OyaeT /nokanE30BAHA
BBHAY HaNyFyHa WBA H HEe OKaXeT TpedyeMOor'o BHIIDABHTENLHOIO
BOo3felicTerg HaA 00llee COOTHOUEeHHe CHI,

Taxum oOGpasoM, NAHHLII BAPHAHT TAaKXe OKA3LIBAETCH He-
npHemlieMbIM,

OnruM H3 nyTeil NOBLIWEHHS YCTOHYHBOCTH NAOTHH S8/ G-
eTCH HX NpelBAPDHTEe/bHO HaNpaXeHHAas AHKepOBKA B CKalbHOe
OCHOBaHHEe,

lIpuMerenrse 9TOro Meroaa B sapybeXxHol NpakTHKe NOKa-
3an0 ero BBICOKYI HAAEXHOCTb, INO2TOMY OH pPACCMOTpPEeH B Ka-
YyecTBe papuaHTa ycmnenus Papxanckoi naormawm (37, 5], [6/.

Ona pacyera ankepHofi 3al0elKH HMeeTCH Lelbli PSA MeTo-
nAos, » uwacrtuoctu, JI.H.lxuoesa [71/, A.Il.Tumodeera /8/, Mac~-
nosa-[uanopa /9/, A.Kouna u ap,

Heobxonumo oTMeTHTh, 4TO MeToAw pacueTa [Kszoesa,
Tumodpeesa u Macnopa-/lwanopa ans ycnopup Papxancxoft nao-
TEHH TPeOylOT yTOMHEHMA CHelHalbELIME HCCHeldOBaH HEMHK, Ta"
kax mertons pacuera [Qxuoewna m Tumodeesa nposeperbl TOALKO
Ha aukepax ¢ raybumo# sanenxm ao 1,5 M, a meron Macnosa~

Awanosa -~ B nabopaTopumX yCAOBHSX,

WeF e






I[Jhl CPpanbieidd DEH BellTOAHeN K pacNeTE IR onpeldelolny
rayOunn aagwigi anxepon PapXanckofl MAOTHEMW 10 MOTOUAM M Ao
nosa~nanona v Kowna n Tumodeesa v COOTROTCTROUNG HONY i

24. & - AOBAINCH N
i peaynnrarn:22, 28 u 30 Mg npH 91T0M  HOTTON LS OBAI N T
PATYPHL@, HOPMATHRHLIO H HOKOTONLE  HATYPULIE LaMN L e,

Yuwrpan, vro PAAPACOTRA OCYIOCTRMIAGKE B CTHARN C X

Mbl, NpuusiTa JSafedka no usmodeony, alouias HAanDHOJ KLY K rnyw-

Ha NOCACHNYIOUWRX CTOAMAX MPOeKTHRPOBANKE HeODXOOARMO HpPo-—

HABOCTH YyTOUNOHHG I‘JI}FGHHI.I BALGJIKN TIYTOM  Hpopeaosns UNIES

TYPHLX HCCHe0 AN M1 fIOJ-

Konerpyktusio papuant  ohopmien caenyiounm obpaiom,

IHpwusro no oanomy AUKOPY Ha Kaknanift OGue ¥ NO Asa aws
Kepa na  npopocaun. Beuiy Toro, uT0 Oroloskd AHKGpPOR B HOAO=
Clume DyayT OMONONHYOHLL M NOATHUHBANKG KA OPH POJIOKC AL M
HCRAOYAOTCH, AONPOCKTHPORANO 1O ABA AN Kepa Ha podociiun
BMECTO HeoOXoUuMOro ofnoro,

ANKepibe TsOKM Bunonksiores wa 700 HUTOH BLICOKONPO o
HOH Npomonokn auamerpom 8 mm (IOCT 8480-03), Huamerp
aAnkepa cocrannt 15 oM NpH HEOBXOAKHMOM Havamenun 1200 v
(¢ aanacom B HATHKENHK Ha ponakoaumo - 285%). Ankoepn sane-~
AuBalorca » cknnkunax auamorporm 400 M (pue.8). o nop-
AeYeUnn n pﬂﬂuTy NOopor nora FORYCO B CKBAWHH® DLITTEIH e T O
YUHPEHHO MOTOOOM RAMY QN eTHOTO BAPpLIsa NAHOO panOyprr CKna -
HMHHE C MOMOWKLIO ClHioy HIWVIENOPrO cunpuna, BosMoxua u IR N
ANEGPA B PAGAKOR CKBAKKHNG, HpUMORONItasS Ha paie naoruw CILIA,
QAHAKO HA MEHE® SHAYHTON LI LG Yeuing,

Ho ycrauonnn Allkepa » CKpaXuny ang BEHTPIMIIOHU K oo
APOKIBOAMTCH BRITHXKA MO CH6H AN kil OM CTerne /o npenenn yne
pyrocru [3). llepaeu COOPKOR TwXa B nywok HPOBOHOKA HOARep-
PAGTCH FANLBARMIAUMK B PACTBOPO MEANOIO Kynopoca, Cpobon-
HEIR OT AUKODPYIOHIKX pucnocobnenut yvacrox TPpoca NOKpL Bae P
CH I‘lﬂpﬂ!ﬂﬂﬂlﬂ"ﬂﬂ. nocie wyero TpoC onycxkaercu n CKpnaMany o
NPOH SGwouMTCS HH WO KL MM pmmupnnmlmm NEMeNTHOIO pacTeopa
b Hpenesax aukepywomof wacri, BepXxuss wncrs BMUKOpa DoTonupy er
CH B CheuRaILiOM Orononke, llocne HABOpa NPOMMOCTH PACTHO-
POM B CKBAKENG B BoTONOM B OrONOBKE NPOMAROAMTCH NATHIKS-
HER® AMKOPOD  FMIPANI HYOC KM K O KpaTaMn,

Pacuer no merony Macnosa-llsanos & TOXMHUOCKAN HACTH

BAPRAKT Y padpabatienam ¢, NPM YHACTUN KARALTOXH, oYK
B.I' luanona. '



Hatsxenwe NpoMsIBOAKTCA CTynenwamMu ¢ kiuTeppasom 300~

400 T no npaxtHieckol cTabUNMSAUKE HAPPYSKH NOMA Kaxgof cTy-
NeKLIO,

[To GoCTHXKEHRH PACHMETHOrO HATAXEHHS AHKepa NpOoA3IBO-
£ TCHA OMOHOJIHYHBAHNHE Oro/lO"YOB SHKeSpPOA Ha BOAOCNHpaAX W JA=
NONARUTeAbHA] ueMeHTauWs ckpaXuk, Oronosxr ankepos Ha Oui-
KAX HE OMOHONHYMBAIOTCH, & OUHPATCH HA CheuMaNbiuLie YHOpPL,
noapoasoLie npH HeoOXOAHMOCTH NOABECTH NOA OroloBOK MAOM=-
KpaTsel B NOATHAHYTH AHKepD.

HexoTopuie TpyAHOCTE B OCymeCTBNEHHM STOTO BAPHAHTE
MOT'YT BOSHHKHYTbL BCAeACTBHEe OTCYTCTBHS NeTANbHOH TeXHONO-
TR M cnenuduuiocTn pededus paGor, Oawaxo 3TH TPYAHOCTH
BILO/IHG NPEOAO/IHMBI, 8 HAA@KHOCTH METOAA NO3BOJIHET PEeKOMeH—
RoBaTk ero Ans ycunenws PapXxasckofi nNAOTHHBI,

Hocruruyroe npn srom obmee oO6xaTHE XraAX¥ NJOTHAN,
HeCOMHenHo, Oyner cnocofcTBROBATE €€ yCTOAYABOCTH ¥ AOHIO=
BEWHOCTH,

dJUTEPATYPA

l. Tpaswrauaomine naoTHas, Bpemennsie TeXHWuecsue ycno-
BHSI M HOpMBl DpOeKTHpOBaHHS K Boopencues, BOUTI'EO,
1834,

2. B.B.llocnasckuil, O pasMbipe CKanm B HEMKHEOM Obade BOAOw
CAHBHOH MAOTHHAL, TpyAw MHCTHTYTA CoopyXeHufi K CTPON~
TONbHX MaTepranos AH YaCCP, pen, 1. Tawxenr,
1849,

3 AJd.Bacesni, Maccupnble FTHAPDOTGXAR UL AKS COOPYKOHHH C
HCRyCCTheREMM oOXkaTHeoM Sovoxa, 1., | 6oHARAT NETE=
PATYDN 5O CTPOMTONLOTAY ¥ aphuTestype., 165,

% TlpoexTaponanue u CTPOMTONLOTEC OOMSWKX NAOTHY, Bl
Hoasemume paborm ¥ yaywuenne CxaNbuix OCHOBAKK
unorun, Ilo marepuanam Yii a Vil Mexaywapomnx
Kourpeccos no Sonsmmm nnorieam, 1066,

8. H.H.Macnos, 3.B.Muasryxosa, Naorions Cesepuofi Adpuxx,
M3/1., Oueproxsnar, 1060,

6 ®.Tomucos., Yxpenieune SeTonuof maoTmm “Axon Xoanwe
Bauxxen”. “lpaxnancxoe CTPORTENLCTBO", N 12, 1866,
Kypuan amepuxaucxoro obmecrsa FPaXARHCOKNE Wil oM o=
poB.



To NMHAsuosn, IeCHepuMesTalbiie NCCAGAOBANME &8 K@ PH X
Kpeuasinl » cxanbawx rpyurax, " Uuaporexnnvecxoe
crponTenscrao”, 1958, N 6,

B AJLTumopeen, K sonpocy suxepopanus GeronsmX KOMOTPY K=
unit, “N'waporexnuweckoe crposrenncrno”, 1062, N 1,

6 H.HMacnos, B.luaxos, Meton pacuers aixepa » CKali
HOR rTonme, "AmeprerTHveckoe crpowrenncreo”, 1870,
N 8,

10, A HMapuyr, Cexuns rpanuTausoMHOR HACTHNW € WAl piX eH-
HOR AMXGPOBKOR B OCHupaMue, “l'saporermmnecxowe
crpoNtTenscTeo”, 1864, N 6,

I, HopMm % Texmuweckme yonopus NpoexTHpOBaMss OeTOoHNMMX
CPABMTALMONRMX DAOTHN HA CKAALMMX OCHORANMHX,

CH 128-80, 1360,



. YOK 827,81

B.I'. 1HAHOB
KAHAHDAT TeXHHYeCKHX Hayk

HEKOTOFLIE BOIIPOCH [IOBLILIEHUA YCTOHA-
YHUBOCTH BETOHHbLIA NMNOTHH HA CKAJILHOM
OCHOBAHUH

B Copercxom Coiode u B sapySexmmXx cTpasax CTPOET-
CH R yXe NOCTpPOeHO Ha CKANLHOM OCHOBAHEY SHAYNTeNLHOEe
ROANYECTRO GEeTOHHBIX N/OTHE PAVIHYHOIO TWNA. :

Crpemnenke ymesbmnTe 06bem GeToHHO# xranxy TpH BOS~
BROSHNY NIAOTHH M HeOOXOAHMOCTB yCTpaHEHHS NOCNEACTBHE He-
SRarcipusTHRX YCAOBHA JaleraHHs ¢ aNTbEEX ROPOad B OCHOBAw
BN NACTHHB OOYCZNOBAMBAIOT MOHCK PASANTHMX TOXHWIOCKHX
DelleHNA B 5TOM HaNpaABINCHHH,

OnauM M3 TAXKX TEXHHYECKHX pelles KR AENgeTCH auWKepo-
aarne CeTONHHWX MAOTHE 2 CKANBHYIO TONIKY OCHOBAHHS AN BO-
afeqeuns ero p palory coopyXenus Ha cCABRr x ONpoOXEALIRAH He,
Onno 3 npemmymecrs 3TOr0 pemtewms mo YyCROBNSM CTATHKH
TpE CTDORTENhCTRE B CEACMMYECKNX pAflOHAX COCTOHT B TOM,
ATO HaTaXenHe aWxepa npencrasnger coboft HeoOBveMHYyO cuny,
KOTOpas Hé JaeT NHEePUHOHHOM COCTapnsouf# NpH ceficMuvec-
KHX BC3neficTaHaX, -

CTposTencuas npaxruxa pacnojiaraeT psaOM MPUMEpOoR ap-
rﬂmm SMXePODARNHS CTPONMEMXCH OOTOHMBLIX NMIOTHH: M apax
®panung), Onn-we-/ledpuax (Awrnus), Bparcxag (CCCP), a
TEaKXe yCHeuwHOro NpeaMeReHNS SHESPOBAHNS NPH PEXOHCTPYKIIHK



MAOTHH: llli.-pqauc, $iomens, Jlapau n 'r..n.-

Muorowucnennme uccneponanus o OnpeneneiHio pacYyerT-
FHX noxasatelefl CABMIra ANa CRANLHBX nopoa ceHAeTeNbLCTBYOT
O TOM, 470 (AKTHYRCKHE NOXAZATONH CHABMrA JHOAYHTENLHO BlLe
ipuirMaemuix no tabnmue CH 125-60,

Hoxrop Texnmueckux mayx I1JLEpioxumon u KEHUMAAT TeX-
ARUecKkux uayx P.A.lllupses cyxranr: “[na cxantuux nopoa Ao
CTATOMHO XOpOWeH COXPAHHOCTH pPACHETHMIE BHAYOHHY NOKAZAT G-
left casura cronw BE/IHKH, 9TO rabaputTii NOMNOpH X COOpPY K -
i (» MACTHOCTH IpABHTAUMOHHBIX NAOTHH OBLIMHOIG KNACCH-
Yecxoro npogmas) npu NMPOGKTHPOBAHMH [0 CYWeCTBY NAHMHTHPY -
OTCs ne Tpebosanmuem obecrevenns wux YCTORMHMBOCTH HA CRBHI,
8 yC.ionnem HeAONYCTHMOCTH B NONOW KO PACTAHBAIOUWHX HOPM Mk~
HMX MANDAKGHEA ¥ BoupXosol rpasu [1/,

Onnako » arom YTBRDKACHHH MOMHO COIMMBCHTLCH C IHMH
NHI L HYACTHYHO, Tax xax camu no cebe pPACTAIHBAKINHe HANPH-
MEHHRA Yy BODPXOBOH rpadu He MOI'YT BLIORATH ONACEHHA 38 Cylb-
51" COOpyXanun npx obaecneavenuu HOPMATHBHON YCTORMHMBOCTH HA
OlpOKHAKIBAHHE, BMeCTe C ToM HANMMHE HX h OCHOPBAMHEHE [OM-
HOPHOT'O THAPOTEXHHYECKOI'D COOPYXeHHME NpH MANOH BOACHPOHH-
HAEMOCTH MACCHBA OCHOBAMMA TIOA HHAOBON I'paibIo NpUBENeT X
00padopaKnio B Npeaenax PacTANYTON BOHBI GM/LTpALAOHHOTO
NPOTHBOAABIAH KA HA NOAOUIBY COOpPYXeHHS B BHAE NpsiMOYI'ofb-
Hiuxa ¢ opamsarofi H., Y xasaunoe yMeHLWHT ylepKKBaKmue
CHubly, 4TO B JHAMHTONLHON Mepe OTPAAUTCA HA YCTORUMBOCTM
Coopyxeuuna Ha CApur, amisioumefica waubonee onacHoh ans Ge-
TOHHBX TPABMTALHOMMLIX TIOTHH,

HMenuno 10T cnyvalt umeer Mmecto ma dapxanckost I'acC,
BOAOCOpOCKHAH NAOTHHA KOTOPOR ABAKOTCH COOpyXenReMm | KI1AC-
ca ¢ wanopom 20 M. Ona suinonsexa ua GyroberoHMofi Knanxu
063 apMmupopanus  mpeaexa n Sxcnayarauuo g 1940 r, Ocuo-
DAHReM WIOTHHLI CHAYXAT NpPOYHLIe, HO CHILHO TPEIMHHOBATHIE ANC=
AOUMPOBAHALIe GHONOTOBO-CEphIe Necuad ixd, [IpH NpoexTHpORA=
HHM WNOTHHBL QWILTpAuMOHHLIK Kanop aa ee nouowsy Obif DPEHAT
H, = 0,8 H, 8 70 ppeMs KAK COPIACHO COBPOMEHMEIM HOPMAM
ng‘uﬂmnuuu npuaurmate, H o= H,

[Tpw nepecuere HanpliKenxii no NMoAowWse MIOTHHL B CpeTe
CospeMonu X Tpebopannl naotTraocTpoeduiy B oBnapyxens
PACTACHAAIOIHE HANIPAKCEUE HAO SHAYMTOIBHON WHPARE NOAOWBEL,

YTO HE@NRO.YyCTHMO,

- B2 -



B cesan ¢ atuMm sscTaTyT “"Cpenasr.aposoaxnonok” cae-
nan npopaboTKR NO NOBLINEeHH)) YCTOHMHMBOCTH NAOTHHbLI, OOHNM
N3 OCHOBHBLIX BADHAHTOB KOTOpPLIX SBPISETCR AHKepopa#@e B CKANb-
Ry TONWY OCHOBAHHKH,

HeCMOTPR Ha WHPOKOE .. pHMAHEHHEe AHKEDOBAHNN B Pas3iN%-
AaX oOnacTaX CTPOMTENIBLCTBA y HAc H 3a pyGexom, psn sonpo-
OB , CBROAHHBIX C HHM, TeopeTHuecKH cnabo ocpeuies,

[lo 3Tofl gpuydune ankepopanMe YACTO peleTCH NO AHANOrAaM,
0 AAHHBIM YHCTO NPOR3IBOACTBEHHONG ONLITA.

HETeHCUBHOE CTPORTEALCTRBO IEAPOY3INOB HA CKAALHLIX OC—
HOBAHMAX, B OCODEHHOCTH NpH BLICOXKON CeHCMAYMHOCTH pafiona,
¥ HeOOXONHMOCTh NMOBLILEHHS YCTONYMBOCTH CYHI@CTBYWHEX NAO-
THR TpeOylOT CTporo Hayuxoro o6oCHOBAHHS AHKepOoBAaH M.

HauSonee BaxHLIMH BONPOCAMH NMPR AHKCDPOBAHKHK $BJISIOTCH!
O0ocHOBARHE BENHYMHEI NMPelBADHTENbHOIO HATSKEHMS AHKEDOB B
JCAOBNAX CefCMHYHOCTHM, ONpedeficHNe ONTHMANLHOA OpHOHTAU RN
8HKepa X pacHYeTHON NMIOCKOCTH CKOMbXEHHNS W OnpeAefieHNc Ee—
o0xonammMoOft rayOHEN 3aNenNkk ankepa B CKANbEYID TOALY OCHOBS-
HA® NO yClOBHIO yCTORYMBOCTH nociensef,

Benwunsa npensapiTenbHOro HaATsXeHHS
aHKxepos

B macTosumee BpemMs B CTPONTeNbLHOE NMPAKTEKE NpHMERSOT-
C ABa BHi& aHKepPOBAHNS: HeHANDAKEHHOE N NpedBApHTeNbHO
HanpsxesHOe,

iipEMerenNe HEHANPSXEHHOI'D AHXEDPOBAMNNS ofycnosneno, no
MESHNEX Dafla CIeOBanECTOB, TeM, YT0 CIoXeHRe BHeWHeR Harpya-
EM C WpPeABADRTENbELIM HANDAMEHNEM MOXST BLIBETH piIpylic—
REe auxepa (3 YaCTHOCTE npw CefiCMERecK¥X nosefiCTBEsX),
[ToM¥MO STOr0, yCTANOBXA HOHANDRXENNMX aaxepoe Goflee npoc-
Ta RO TEeXHOMNOIEN.

Ons pemenNs BONpOCa O BOSMOXNOCTHE K Mepe C/OMSHES
OpeasapeTeLiore NampaAMenEs C pHellEcH# HAIpDYySKOR paccMmor -

PMM paboTy HpeABADNTENBHC HANDAKEHHONO AHKEpPa B SETOHNHOM

Kax mcsectwo, Seronmas wianka Tela NAOTENN H CKANLEAS
TGIma OCROsARES RpeAcTamamer Colof ynpyro-naacTeseckyio



Cpeay, B xauecrTne marvepuana nng aHKepos O0LIYHO NpHMeRS KT
CTA/lL, TAKKE ODNANAUIYI0 yNpYIrHME CBOACTBAMN. 34BHCHMOCTE
Aegopmanus (nanpsxenui) ankepa or BO3NEHCTRHA BHEWLNEd Ha-
TPYSKE MOXHO NMPOCAGAHTE HA NPYKHHHOR MOAGHK NpensapETeN b
HO HanpaXeunoro amkepa. llonoGras Moaensr CocTOMT W3 AByX
CRESAHNEIX Mexay cobofl NpyXHH: pacTaHyTOH - AHKep, cxaToff -
OGeronnas xnagxka W cxana,

flon anusuuem npeapapurenwuoro HANpsKeHAs CHAOMN F'D
@i kep nojiywaeT AedopMAUHAID YANHHEeHHS A, 84 Berounas xnan-
K& ¥ Ckalra - nehopMallHio cxXaTHs d;, » Ilpeanonoxnm, are cu-
14, AeHCTaylomAS HA aHKep, BO3POCNAa A0 BeJsiH4HHbI P, aa
CHaT BHeHeH RArpy3xn Ha GeTOHHYIO KN&AKY Tejla MAOTHHL H
CKa/ly B HaupaBNeHHH NefiCTBHA aHXepa, YTO MOXeT OLITh Bhi3~
BAHO, HanpuMep, CeHCMHKOR MM BONHOBON HArpy 3KOk,

flpe sTom ankep monyunr mononmurensmoe yanunenue A,
@ Ckana ® OeToH yMeHbBWAT CBOX AedopManuio na TY e Beill-
mHy, Ocrartousas Oedopmauus B ckaie u Gerowe d  paska
PA3HOCTH Ae@opManku GeTOHA H CKa/lbl OT Ipe/lBAPHTE]LHONG

HAOPAXMEeHNST W NepOpPMALHE OT BHEIWHEero BO3aelCcTBHMA.
N
d = dy- R, (1)

M ofyciopnena OCTATO4YHBIM YCHIHOM p GeToHe M cxame P”.

Cuny,aeficTBylomyio Ha ¢ ‘kep, MOXHO NpeACTABHTE B BHie
CyMMBi CH/l BHEWHEro BOJNSHCTBMS H OCTATOYHLIX CHA OT Npefi=
i H b -
BAPDHTENLHOIO HAaNpPSXeH ud Pl -~ P+ p*

[lpaHaMas 8T0 BO BHEMARHE B NOACTARIES B 38 BHCHMOCTE
(1) smasenua nepopmaunit no saxony Iyka mis cxaTus, nony-
9HM nocile psila NpoCTHIX npeobpal’0saHuil
Ja
P, 2P % P s ? 2)
1 o Ja* Fsem (

riae Fl - HAPpy3Ka Ha aHkep;
Pu ~ NpenpapuTe/lbHoe HATHXeHHe;
P - peewsas cuna;
gq, ~ HOoKalaTelh XMECTKOCTH aHkepa,
Jsem TOKASATENL XeCTKOCTH GeToHa ¥ Cxaibl.

HonoOuuh smpon gopmynm (2) nas cnywas amxepopanus

MOTEHUKHONLHO HEYCPONTHBHX CKANBLAKX MACCHBOB NPMBOAHTCH B
PﬂﬁUT‘E ﬁ-‘t
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[Tosiyyennoe BuipaxeHHe (2) cpuneTenbCTBYeT O TOM, 4TO

i COALURHCTRE CAyvaes HArpydKa Ha aHKep He pasHa cyMme
NLeABpapHTENBHOIO HANPDAMEHHA H BHEWHeR callel, & 34BNCHT OT
ynpyriax cpofictep ankepa ¥ CeToHa (cxanm),

. (adarean xecrkocTe § B Qopmyne (2) apngercs ¢Qyux~
el Moayns aedopmauuu [, nonepevnoll naomand 3neMesTa ®
A/IMHB! AHKepA,

dagapasi pasnHuYEbie SHaYeHHs NapaMeTpoB, BIHAKOUWEX HA
BeNRYMHY g , ompenennm no gopmyae (2) ycwine B mpeapa-~
PHTEILHO HaNpKeHHOM aMKepe NpH AeHCTBHH HA 3aaHKepPOB&H=-
HO@ COOpyXeHue BHellHell HAIpY3KH,

Aas HarnsgHocTu M ynpomeHHs SajalyM BO BEeX ¢ yHasx
OnHHAaXOBOe ceveHwe ankepa Fp =200 CM”, yron pacnpefene-
HESE “AKTHBHOH” UOMLI Nanpaxenup & =45 g BEIMYKHEY npedBa-
PHTEBHOrO HATHIKEeHYd, PABHYI0 BHeWHeR Harpyske F‘U o 'jr

lipamem monyns nedopmanyu Getoma ¥ cxanm ikl

Lag

= 20,50, 100 » 200 rerc. xr/em®, moayns JehopMalkd aMxse 2
EY = 2000 ThIC. K™/CM- H anany amrxepos (Bmicora coopy ‘e
Hﬁnﬁe AHKEepyKuWej# 4YaCTbi0 OCHOBAHHS ) tg = 1,3,5,i0,15 x 20Mm,

Peayabrarel pacyeToB npnsenens Ha pac. la.

AHANTHA rpadhHKa NOKA3BIB4AET, YTO NPH HEBBICOKHX 3HLYG—
HEaX monyns negopmauxn Getoua (cxane:) w meSonbmok nnume
AHEEPOP NOBLIUEGHHE HArDYAKH HA [peaBAPHTENbLHO Hanps {eHH b i
avxep nocturaer 40% BeNMHYHHEI VpEnBAPHTONBEOTO 1| ATSIKOTHS
(npw ycnosun pase:ncrea pmemmer marpyaxs P cune nped sa—
PETE"BHOI'O HATSHA.eHHY Pﬂ).' |

Oanako ans anxepom ANHEOH Hoiice 5 BEONTHYMHOY CHNOXe-
HHA AHelldefl Harpyssd C NpeaBapHTeN by LM halipsiXeHNeM adHkKkoe-
pa, perdy HecHaguTeabHOCTR ee ( = 2%). moxwo npened pe-
aTE He3laBHCHMO OT MOAyls Hegopmanus CeroHa o CKANEHUI'O
OCHOBEHHST.

Ha uanoxkenworo cnenyer, 4To NDHMeHeHHe NpenBapETen k-
#O RANPSXOHHNX AHKEpPOB, B OCUOEHHOCTH NPH AX GONABLIIOH VM-
HE # BHICOROM MoOOyZe AedpopMmana® GeTOHA Tena WACTHRLI X
CKaNLHOro rpydTaA OCHOBAHAS, HEe MOXET SBHTLCS OPpHYHHOM paa-
PyWeHHS ankeps NpH ROSAGACTBHE HA8 COODYXeHHE AHOUHNX H &
FPYS0K, OLHCE M3 KOTODWX SBINETCH CeficMMYecKas cCana.

lipensagarennice HANpS#eHHe eHKepOB CO3faeT B COOpYy--
KEHRY . onpsXKeHEOe COCTORHNE, POTHBONONOX.I0® TOMY, XOTO-
PUE BLIOUBIGT BHOMKSH HAMDYARS, 49TO spITercs TONOME T OB LM

o 08 .



PaKTOpPOM,

Ana wapnexnof paborTs coopyXeHEm AOCTATONHO, 4100
BIHYHHA NPEABAPHTEALHOIO HANPAMEHNA NDEeRLIN ANE BH W 0K
HArpy3Ky 8 Nnpenenax oOn4HOro XosgduuMenTs JANACE ANR Sp-
MATYpbI,

g

] é
o MRy .
:. B-Q—FP
E Ir’a‘l‘ 2 2, :-h;‘ Po
s 125 17 YYVIAYY

¥

Er: WP, ;
5,
3' p' s e -
Py

10 3,0 50 2.0 52 200

Launag grntga Ly M

Puc,l. Pafora npeapapHTenbHO HANPHMEHHOrO aHKepa
NOoA BHeUHeA HArpy3KOoHu:
4 - rpajeK 3aBKCHMOCTH HArpPY3KH Ha& NpeABAPHTeNb-
HO HanpsKeHHbLIff aHkep OT O/NMHLI AHKEDA NDH pPasd/Hy-
H:IX MOAY/AsX AePOpMAUAM OCHOBAHKS: l= B

ned
= 20000 urf’c:.sz; Q—EGEH = 50000 KF/CMQ;
OCH HE¢2 OCH 2
3- En-aq; = 100000 kr/cm™; 4- Eueqa =200000 kr/em®;

6w pacueTnas cxema (chepa HOKa3&HBI CHALI, Oefi-
CTBYIOIIHE N0 MpPHIOKEeHHN BHeliHefli Harpysku P,
cnpapa - mocie) , |
[IpapMeHen e NpeABapHTENbHO HANPAXKEeHHLIX AHKepOB B 3a-
pyOexHolt mpakTHke B TeweHHa noclensmx 20 ner noxalano X
BLICOKYIO L JJeXHOCTh H HEeKOTOphlie OCODeHHOCTH:
a) Heboabliie AedOpMANMN Sa8HKEPOBAKHBIX COOpYXeHuf
noA HArpy3KO#;
6) BHICOKYIO YyCTANOCTHYW NPOMHOCTHL AHKEpHOH# CTAM
BC/IeACTBHe HEe3HAYHTE/NbHBIX KoJebaHHii HanpaXKeHHH,;
B) ynoTpebieH e BLICOKOKAYECTBEHHONK CTAAH H AOCTATOY~
Ho Gonkworo ynpyroro yanusenms (npmmenenwe ankepos 60).o—
WOH# ANHHBI) ofycnopiingaeT He3HAYHTENbHLIE NOTEpPH HAYAALEOIN
HANPSAXKEeHHd B AHKepe, BLISBAHHOIO NMNACTHYECKHAME OedhopMalks-

vy ;



MK CKANBLHOro maccupa W OeToHa Tolla NAOTHHLE, PA3BHBAKUINM B~
CH BO BPOMEHN.

OnuT AHKCPOBAHHA, BullOHEHHON® A0 HACTOAWMErO BpPeMeHM,
NOKLILINSET, HTO CHWKCHME RAYa/ILHOIO HAUpAXKOHHS AHKEDOB OF
PONIAKCAUME B METAINIec H OT PLOBHBAOWMKXCH IIACTHYSCKHA A~
popMaUNA 3 CkaNbLHOR Tonme ocHopauus W B Geroxe cocrasnger
ue Gonee 25%.,

Taxmm o6pasom, BcleacTeue Co3naHEa ONaronNpHITHOTC
pacipcienet s BanpaXenufl B S48HKepOBAHHOM COODPYXeOHHH X
MHHHMA/NBHBIX pa3MepoB RegopMaunlt ero npe Aef#CTBENRE BHemAEC#
HATPY3XM NpeaunouTenHe CleliyeT OTNA BATH NPeABAPHTNLAC H &
NPKOHABIM aHKepaM,

OnTemansuas opuentTanua anxepa
HNonomanrennuce ynepxupawmee yCrine, SOSMABACKWGE H A~

TSXMEeHHeM aHKepa Pn' MOXET GNTH MpesCTARISED £ S¥T2 DAY)
cocrapnnomux {puc. 2,3)k

Prc. 2. Cxema saaxepopasmoro COOpY XeHAa
I~ amxep marsxenmem P ; 2- pacuwernas
RAOCKOCTE CKOM b eHNS .



&) napannenunofl NIOCKOCTH CKONbKEHKS — &o
b

ﬁ) CHIAKW TpPOHHA N0 NNOCKOCTH CKONIbKEeH HE, BOSHRKAKIeHd
OT HOPpMANLHOR CcocTepNamell] HATAXeLHs AHKépa x NIQCKoCTH
cxonbxenus Np .

AHENUTHYECKH 3TO BLIPASHTCS opMyno#
A= Qp,* Np:lgy = Py(cosy + sing tgy) (3)

rae A - ylepxupaomee ycHNHE, CO3I8BASMOe AHKEDOM;
P = Benusnne npeapaputenbuorc HENPAXKEHER aMKepa;
(,b = YFO/l HaKNoOHA aHKepa K NNOCKOCTH CKONbXeHHA:
$ = Yron ConpoTHpBIeHHs] CABHIY,

Puc,3. Pazsnoxenne cwikl HATH=
wenusa ( P ) Ha COCTABANIO-

mue (2~ oM, puc.2),

[lpr onTHManLHOH OpHEHTAUMK YAEpXKUR allee YCHAHE OT
HATHKEHHS alikepa AOCAXKHO MMeTh HanOoOabWwylo penuunHy, s
OipefleleH¥st OHTHMANTLHON OpHEHTAIMH AHKEpA HCCHeNYyeM BhipA=-
xenue (3) xax ¢ynxumio yrna ¢ ., Bosp mpoassodubie Nepso-
N0 W BTOpOro nopsaaka A= f' - f"NJ) E NpHpABHAB KX K Hy=-
N0, HAXOALM, 4TO MpH JHAYEHMSX yIia () , pasHsIX yray co-
NPOTHRIEHHS CABEIY { ¢+ QYHKUHA HMCeeT MAKCHMYM., JHGUHT,
yIroda ﬁb ¢ PABHBIl yrly CONpOTHBIEHMSI CABHI'Y NO NNOCKOUTH
CKO/NbXEHHS, SBAAETCH ONTHMAMLHLIM yIVIOM ODHEHTAUMH aukepa
K PACYHeTHOR NMINOCKOCTH CKOJNbLKEeHH:,

HeoOxonuman rnySuna sanenxu ankepa B
CKanbHyk TOonuy

B cnpenenciun HeobxonuMo# riyGuebl 3amelxu aixepa B
CKAJIBHYIO 1 ULy Npr OONbLIUAX YCHEAHSX HATHMEHHs HaUMeHee
H3y4YeH BONpPOC O HNPOYHOCTH CKA&JABLHOI'O MACCHBA, B KOTOpLIR
HPOM3BONUTCH alikeposanme, [loaroMy, He kacasch pacuyera H
paboThl paAdnuyHBIX KOHCTpYKUHfi, ofeclieunpalmux cuUenneHHe
aixepa Cu CKa/iof,, OCTAHOEMMCHA HA OlIpedeleHMH Hecylwlei cno-
COBHOCTH CRANLHON TONWM NpH PASNHYEBIX YyC/IOBHSIX 3alerausy”
FOpHBIX MOPOL O CHOBaHHS,



CymecTpyomme MeToAb pacyera de MOryT OumTh HCno/ik-
JOBAHLI MO psNy NPHYHH,

Taxk, meronn A.A.GBopucosa, JI,H.Axroepa u A JI,Twode-
ena, NOJNYYeHHLIe He NMyTeM CTPOororo BHBONA PACYETHBIX 3ABMCH-
MOCTef, OCHOBAHHBIEe HA pel3y/IbTATAX HATYpPHLIX HCC/IefopaHMA
8. 7enox raybusoit or 20 cMm no 1,8 M , He MoryT OGuTE HCHO/IbL-
S0B« Abl ANA OTBeTCTBEHHLIX AHKEpHBLIX 3a0e/lOK C HATAXKEeHHeM B
COTEFA TOHH, ABTOpPH STHX MeTOAUB HCXOAST H3 NPeANOCHLIIKH O
MOHUO/IHTHOCTH CKA&NbLHOR TO/IUIH, Or'paHHYHBAS TEM CAMBIM NpPH—
ME@HHMOCTE CBOHX 3ABUCHMOCTeH.

denknenuu H lepcTHep He NpUAHMANHM BO BEHMAHHE OCO-
GeHHOCTH CTpOeHHs CKanbHOK ToNWH, OOyC/lOBAEHHLIE TpeI HHO-
BATOCTBIO, K DACCMATPHBANH 3adavyy O HANpAXEeHHSX HA OCHOBe
TEOPHH YyNpyrocTH, llpu TakoM pewennu Henb3sa NOAYYHT: B B~
HONt ¢opme Heobxonmmylo rayGuny 3anenkwu,

MeTon A.KouHa, yYydMTHBAOWHA TONLKO BeC KOHyCa MOPO—
Obl, yn/leKkaeMoro aHKepoM IpH Beinope, AaeT HeobocH sauue
3aBbllieHNy0 rayGuny 3anenku, |

Kpome TOro, HH OOMH H3 YKAJAHHBIX METONOB HE Y THTh—
BaeT INpPOCTPAHCTBEHIOH OpPHEHTAUHH aHKepa, NMOBepXHOCTH
CKAJIBHOI'0 OCHOBAHHS H XapakKTepa OefACTBHHS HATUDPYSKH: OOHIOY—
HBIA AaHKep H/IH I'pynna aHxepoB, 4TO Takke HMeeT Goabmoe
3HaYeHHe B onpeae/leHARA HeoOXoArmoff raAybGuAn 3a0elkH,

PacCMOTpHM XapakTepHbI€ THNB CTPOGHHS CKAN TWX Toum
H COCTaBpEM COOTBETCTBYWIIHE pacyeTHbie cXemui, Haubonee
XapaKkTepHbiM CcliydyaeM Ja/leraHds IOpPHBIX NMOpOoN SBASeTCHs Tpe-
IMHHOBATAA CKAlbHAS TO/NIA, OCHOBHbIe CBOHCTB& XKOTOpPO# NpE
AOCTATOYHONR NMpPOYHOCTH OOpadna CPeaendeT TpeWHHOBATOCTD,
Hapenka B CTpPOHTeNLHO# NPAKTHKE BCTPEYAKICH MOHOMHTHLE
CKanbHBIE NOponsl (HanpuMep Tonma Melos).

nyGrna sanenkuH B TPellHHOBATOHR CKaAbHOR
TONnme

B obmeM cnywae cxanbHbift MACCHE npeactapigeT coboft
TBepaoe Teno, obnanamuee ynpyrrnME CBOHCTBAMNI H DACWIEHECH=—
HO® TpellHHaMH QOPMRDPOBAaHHS, AePOPMAIKE H BHBETPHBAHMS HA&
OT:enbHbe O/iCKH., HaACTO KaK QNS OCANOYHBIX, TAK ¥ IS H3aBep-
ROYHBIX B MeTAMODPHYECKHX IOpHBIX NMOPOA XAPAKTEPH&E CHCOTEMO
TPeURHOBATOCTH, NapalenbHas NMOBePXHOCTH MacCHBa B ofpa-
Sypoumsas “cnow”, pacuneHeHHLIe HA OTAeNbHAE ONOXKH CHCTEMAME

TpomuM,
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Haubonee No/iHO orpaxaloliefi pealbHoe CTPOGHHE CKANLEG-
ro MACCHBA MEXSHHKO-MATEMATHYECKOH MOASILIO ABIAGTCR Yilw
pyras naacTosas Toaua, pacwiedennas wa Groxm, Konrtaxrtu
MeXny cnosMu M Gnoxamy npeacrasiaior coDofi NOBEPXHOCTH
pPASpHBA CIVIOMHOCUTH Cpefln C HAHMeHbIIAM CONPOTHEIGHHEM
CIraHry.,

Monenbusie HCCnenopaHus HA xecTKHX ofpaanax, npobse-
NeHHBI@ apTopoM naHHok crarew B 1967 r, NnoA pyKOBOACTBOM
npop. H.H.,Macnosa, nonreepannyn npednoce/iKy O TOM, HTO
panbosiee cnaboe MeCTO B CKANBHOM MACCHEEe — IIACTOBLIE
TpeuiHyLl, 0Snagamue Haubonbe#dl NPOTAXKEHHOCTHIO, HaHMEHL=
el WepoXOoBATOCTHLIO 3 MMeEOUIKe, KaK NpaABMNO, JAaNnoHETeNb
B BEAe TIIHHHCTOr'O MAaTepKana, KaabUHTa M T.D.

B npouaenaHEbIX ABTOPOM ONbITax ¥ B ApyrHX HCChedOBa~
HEsX Obl OTMeYeHb TPR COCTOsHMs: [AonpeAe/bHOe, Npefeik-
Hoe (HeycToliq¥Boe) W SanpeneibHoe,

Paapywenne 3adeikr HPORCXOAHAO C MOCAOHHLIM NPOCKaNb-
sppanEeM ONOKOB OTHOCHTENBHO gpyr Apyra ¥ pa3yliOoTHEeHHeM
MONENAPY eMOr'0 CKa/lbHOT0 MAacCHBa,

Haganbisle Nocnofdble NCABHKKH DNOKOB KaAK 3&KATOIO;
TAK H He3&XKATOro CKankHOr'O MACCHRA NMOA AeHCTBHEM THXe~
HHS aHKepa OwiM SaperHCTPHPOBAHE B ONbLITAX WOH HArpy3KOA
NpPEMEPHO OOHOrO NMOPEAKA NpH HAGHTHYHLIX YCNOBdSX 3alelxH,
210 CoCTOSHHE, 110 CONOCTABNEHUI0 C ONMHCAHHEeM HATYPHBIX ONbi-
TOB NO CHOBHI'Y CKANBHLIX UNeNHKOB, ChedyeT OTHeCTH K npeleilb-
HOMY,

Mpr panbHe#ileM NOBLINEHHH HAPPY2KH B MACCHBe BO3IHH-
KA@T 3anpeneibHOE COCTOSHE?®, XapaxkTepH3yemoe IHaYuTe/dbHhbi-
ME fledOpMAalRAME NPOCKANbL3riBAHEA 0/10KOB, 0DBEMELIM paclii=
peK¥eM MACCHBA B 3eknuMxofl cxAanbiamXx Onoxos, B 3ToR CTaARK
HeaakaTad CxalbHas Tolma OncTpO pa3pyuidnack, B TO BDEMS
KAK 3aXAaTas NpONO/IXKANA CONPOTHBISTHCH AGUCTBHIO yBeNKwd-
BAOWIErOCH HATSKEHHS @HKepA 38 CHeT JAaKIHHKBAHES MOCAOMIO
ne¢opMEpYeMBIX CKanbMuiXx Ga0kos,

Ha puc, 4 npeBeAoH: AeHHLIC OAKOH M3 CepHil ONLITOR HAA
MOfe/ldaME K3 00padiioB, OTHOCHTE/IbHbLIEe pPasMepbl KOTOpHK CO-
crannanu 1:1, ¢ ¢uxkcanseii B npouecce HCObITEHEl nepexona
CKanbHoOfi TONMK OT NPeAeNbHOrs K 3alpeldenbHOMY COCTOSHKIO.

Wenmranus mModenefi 3 obpasuoe C ApyruMH OTHOCATEdb-
auMu pasmepamu ( 1:2, 1:4, 1:6), nonHOCTBIO OXBAThIBAOIIKMKE
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MPHPOARYIO xAaCCuGukaunio cxanmiux Groxos o A.M.lypeeny,
NOATBOPAWIR OBUKY XAPAKTED BEKOMOMEOPHOCTN ApPON SALHOA CO~
UPOTHBAKGMOCTE CKONLHOA TOAMN ASRCTRIIO i oume i NArpyasxx
HA PAGHNX CTANMSX,

ny

y

ap-.j‘- —
Er

6 . e
s -

§4'.._ ~
3 b + l;

4 .

e ———
..___, .

S 0 5 20 25 %0 N
Apegessnan conpemufanemocms, <2

Puc.4, Mpadukx saswcumocTy npene/ibEolk CONPOTHR-

AfaMoccTn cxanbsoff Tonmuk BhipuBAKKIEeMY YCMIRIO

aHKepa OT MyGMKM DANGAKN MO LoSyNLTaTAM MOXSNLe

HBX uccneaomannti ofipasgos 3,3x3, 3x3,8 cm B paa-

AHIMNX CTAnMAX: & - B NpenensHofft, 6 - B 30
npepenbaop |

'

Mpr srom (cM, puc.4) saxarwe CKAIBbHLIG TONUM CIHOCOG=
#M BOCHDRHATL BHEWHIK HArPYdXy (ramemme auxepa), opm~
eHTRPOROYHO B TpH paaa Sonuuyo, wem xesaxarwe, Cheacsa~
TeILHO, B JanpeneNfLHoff _TANHK Soiibuioe awavyenme » COIT poOT Wp~
AGHEN CKANbLHON TOMMN TSIKeHHIO anKepa npuoCpeTaer NAOTHOCTE
Cloxenus cxansupix 6NOKOB, 4TO MOXOT Oures gocruruyro ny- .
TeM l.“ﬂ'Tm-' :

Mocxonbxy masansubie nmociiomiue AePOpMAUNE B CKANBLHOM
MACCMBE DEIBMBANTCH U YTR HEIABMCHMO oT saxaTus, p Ao~
peAensHofl craaum poasn ®TOro daxropa HeAHAuNTONLMA,

B cxannxoft ronme, cnoxensos was OTAGILRKNE GAOKOS 3 &

URTeNLHON UPOYHOCTH mMa CxajlLnanne, mapyeske co, POTHRI e~
| B memopy mpw Oonswoft naume JANGNXH AHKOPOB CRASKBAETCH



Owennnno, 4ro npm sroM ycnosus OrpaHHYeH e BO3MOM—

HOCTH TaAxoro mepeMelueHHd NPUBOAHT K IOBLILEH IO CONpOTHB~
AGNNE CXANBHOR TOAWMM BHIPLIBALMEMY YCuAMio, | aKiM obpaaom,
yoehizyenne HeCymefi CnOCOCHOCTH TPeWHHOBATC O €KANBHOIO
MACCHNBA NMyTeM NOBLIMEHHS NAOTHOCTH ero CHOXEeHHS MOXer
6uTH ROCTHrHYTO NOCPeACTBOM UeMeHTANHH, B TO BPeMSA Kax
Cxunewvanme * Gnoxop NMpH HeMeHTAUNH HMeeT BTOpPOCTeneHHoe
JHAReHRe BO-3a HANMYHA B TpemMMHAX 3ANONHHTE/S,

Ocuosanns orpercreenunix (B ocobennocty FrEADOTEXH He
'IBCIII) COOpyXeHHR He NONAXHBI HCHBITHIBATH IJIACTHYECKHX
Regopm an kil, noarToMy neobxoanmo pacCcuYHTbIBATE HAa HX paboTty
B Donpefenkuofi craluu,

B sanpenenwnofi cranux npoucxonur PASYNIOTHEHHE CKANE~
HOR TONmH, BHIpaXawWeeCs B CABHI'e, BLIBODAYHUBAHHH H 3SaK/JIHNEH-
BARNR CkadbHbiX GnokoB, 3a cyeT IaxnuEmpexus Habnonaercs
RexoTopoe nosLilleH¥e NpenelibHON CONPOTHBASEMOCTH CKAALHORN
TOAME AeHCTEHIO HArpy3kH, OnmHaxo 8To coCTOSHHE HEe MOXeT
CAYXNTEL KPHTEpHEM AAA pacdyeTa K3-3a8 OTCYTCTBHMs CTabHibHOC-
™, fpx Aumamuvgecxnx poaneficreuax (manmpmmep ceficmuka)
B3aEMOopacnoiioXxerge 3aKTuHeHHBX O6/IOKOB MOXeT HeCk. 11LKo
HIME@HATECH, 4TO He HCWIIOYAeT BO3IMOXHOCTE pA3pYUEHHH Ja-
nenxu Oes5 ype/lHYEHHS HATDY3IKH,

KpoMme Toro, pasynnorseHHe UpM 3aXIHHHBAHHM GIOKOB
BHOWBACT TOBoiMIeANe TPEWMHHOJ HYCTOTHOCTH MACCHBA B pe-
SyAbBTATE DPaCKpeiTHS TpemuH, Tlocnennee, NMOMEMO yBelHYEHHS
$EALTPAIHOHHELX NOTEpb, MOXET BH3BATH BhiMeNaTYHBAHHE [opoa
mMoccusa (rEECH, M3BeCTHAKE M T.A), YTO B CBOK QuUepeNb MO-
HeT HPNBECTE K Pa3pyMeHHIO 3aneliki,

B cxanphoM Maccuse B6nuam n0Gofi anxepHOf SanenxH 96—
Pa3yeTCH 30HA KOHUSHTDAUMH HAUPAXeHHA C Nnepexo. oM STORk 30~
HM B mpesesnmoe (mam B OTHeNBEHMX caywasx aanpenesibuoe) CO=
Croanme, Kax cupaseanuso cuntaer Y,Erep, NpeBbllleHHe HaNps-
MEHER B OTAGALHWX TOYKAX MACCHBA He MOXOT CHYMHTh HpNIH-
ROk ero paspymemms, [ns paapymenss (pasynnormenms) Mmac-

cuBa
cTatowo Soanmyno sony,

fipmiwsas Bo pummanme, wro HauSonee cnabume SMeMeHTH
MacCEsA - mnacTORME TPOWNNME, ONPeNeNnNM KONKYeCTBeHHMA XpF-
TePER FCTORAYMBOCTH TPOMMHOBATOrO CKANLEOT'O MACCHBA I CTA
ANN NpeneALHOro pamMOBeCHS,
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Yrob He aonycTHTs ofpasopanks HeoOpaTHMOro CABHIa
B CKANLHOM MACCHSCG, CABHrayvuHe CWikl NO TpPpeUWHAM HANAACTO-
BANNKS, BOSHKKAKMKE NOA AefCTBHEM HATAXEHHS AHMKepa, HO
MO/MKHE NPeBOCXOANTE CH/ CONPOTHRISPHHA CADWAry O HHM,

AXTHBHAR DOHA BLINOPA OrpaMHYMBAeTCH AHHKeR, COCAMHAD-
meft TOMKH, B XOTOphIX CAnMralouMe HANPSXeHWs N0 NAACTaM pan-
bl HANPIOKOHHAM CONPOTHRACHNA CHOBUIY, BLORAHHBM BECOM Bhi~
menexaweh tonum, llocxoabky paccMaTpuBaeTCsa AoORpelebHOe
COCTOSMHKE CKANLHOM TO/MUM, He AONyCKamee PAIBHTHS OCTATOYW-
KbIX AedopMaunft B Wefh OT HATIMEHMS AHKepa, pec oOnemMa Bu-
NOpa NOpPOoAN YPABHOBEUMBAETCA peAXUAeli CO CTOPOHB HUXene-
xamen ronamu, lMosrToMy COnpoTHBASEMOCTh TPEWHOBATO CKANb-
HOR TONUH B AONPENeIbHOM COCTO (AN AonXEA OlnTh Chalana
TONLKO C CHIAMHM MeXNIACTOBOIO TpeHusd,

MHROTOYHC/IEHHEI@ HCCNeNOBAHRS OTevYecTBeHHbX N 3apybex-—
HBX ABTOPOB NMOK&LIATH, HTO, HECMOTPR HA HEKOTOpOe HCKaXeHEe
HANPSXEHHOT'O COCTOSMME cxanbHOro maccusa (xax m noboro
APYroro rpydTa) NON HAPPY3KOh H3I=38 AHR3ATPONKI, pacnpe-
AeNIeHAe HaANpsSKeHHl B HeM MOKHO AOCTATOYMHO TOWMHO ONHCaTh
¢ noMombl ypapiexduft Teopunm ynpyrocrs [/, /4/ . Npunas
ANS ONHCAHHSN HANPSKEHHOrO COCTOSHMA CKANBHROA TOAWH NOA
Harpyakoft sapucumocTa $namana /[5/ ® noacTapian AHAYEHHS
NOCAOHHBX yAopXHBAKIUKHX H CABHIramoumx CHA, MONY4YEeHHLIe@ Ny-—-
TeM HHTEeIPHPOBOHHT COOTBETCTBYOWHMX GyHKUMfl, B ypaRHeHHe
NpenelbHOr0 papHoBeCHs, NONYYHM NOC/Ae HeKOTOphiX npeofpa-—
30BAHHKII BrIpaXenwe Qs onpeaenexus Heobxoaumofi raylurb
saneaxu. PacuetHas cXema npenctasileda Ha puc.5, [lpw ro-
PROOHTAILHOK CAONCTOCTH MACCHBA H BePTHKANLHOM pacnolo-
MEHHM aHkepa dopMyna uMMeeT BHII

rge n = YMCAQ c/ioes TOJNIA A0 HApPYIEHHON 30HM;
g = RHTEHCHMBHOC.b HATSDKGHMN auxepa, T/M;
M ~- xos¢ppunwenr [lyaccoma moponn:;
KO3 PuunenT CONPOTHAIGHMS CABHIY MO MeXI/1acTO-
BbIM TpeuHHaM; :
& - yroi pacnpoCTpaHeHHS AKTHBHON 30HB BHIIOpA,
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B chaywae HAKNOHHOIO 3a/eradus MOPOMMONR TOAWN H HA-
npasiesnns auxepa, OTAHMEOrO OT HOPMAUH X Hedl, BupAxedxe

anm onpenenenus HeobxonuMof rayOuHbl Sadedxu npumer BHA;
i n? o  Sinlo.
3qi?{y+f)[¢wp-ﬂ§-ﬂ - !fﬂﬁ(-i-*' % )]*‘

oy | B §
vt £ 4 2y tgy lgacos

: + (- 1)2 In(cose) cosg + (lge + ) .s‘t'nﬂ} [ . (5)
' 7t yloptge cos6 ’

rae § ~ yron maxnona maIAaCTOBAHHS ¥ TOPU3OHTY.

Ha ¢opmynm (5), orpaxaomett ofmufi cayvast paborTu &li-
KepHOfi 3anelixy, Nerxo NONy4uTh npeamaymyile (4) xax wacTEuS
caywagt ans ropusorTansrofi nosepxuocty ( & =0) = seprExane-
HOro Hanpasneuxs anxepa ( A3 =0),

- 31
s Rk T
Lo Wt | N A £
b S ey’ 1.4:51
sy S W
| :":l"'"__._f_{-f__""t:qi
N ""LT‘_-E"”""“"”;' t
.I g Tié
T —

Prc,B. CxeMa pacwera CKaNLHOI'O MACCHBA HOH Hefl-
CTBHEM HATsUKeHHS aMkepal
1 ~mnopepxHOCTE 3A0pOBOH CEanbEOK ToAmNM; 2 -
NAACTH TI'OpHBIX NOpPOd; I = TpeWEHE HaulacTops-
HES .

Kax npasuno, auxeps, pacnonaragchk B0k OC4 AAOTHNH,
NOANOPHO# CTEHKH H/IM aHKepHO# WTOAbHE, NpeacTapasior coboll
NEHeAHYI0O HAI pY3Ky, Ha XOTOpPYX PACHDPOCTPARSKIOTCH HOMYSemNLe
Bhille pemeHEs, OOHAKO B OTASNLELX CAydasX MOXeT BSCTPeTEI-
CH OAMHOWHAN AaHKepHAS .3aAe/kA C RaTaxeumem P= (.

Ons noayweHMs 3TON0 pelleNHs HCHOAL3yeM NPRHILNN, Bpei-
NIOXOHAME DOXTOPOM TeXamueckmx Hayx A.A/Jlyroft npe pacuere
csaft /8/, Mo amanorus ¢ 2THM npE HaTsXeswx axkepa P= ¢
CyMMapHad COBMI‘alomas CHAA, _

B Maccuse -
TOILHO pasxas ZTmmammuﬂmanmw

S o



HAPDY JKH t; + [Tockoianky B naHHoM clyqae NOBEpXHOCTH

BLITOPaA NMPeACTAB/IeHA B BHAE KOHYCA, NONYYEHHOTO BpPAalleHHeM
obpasyomefl BOKPYr oCcH aHKepa, ylepKHBAOIAS CHIA AN KAM=
ROro nnacra cobupaercsa c nnomanx, 8 He C NONOCH, KAK B npe—
ibilylieM peuwenun. lNosTomMy cymmapHas ylepikupaiouas cuha B
3TOM cliydae nonxuva Gute B 7 paa Boneue, Torna seobxo-
AMMYIO rnyOuHy 3anenkn OAKHOYHOI'O AHKEpA MOXHO HafiTH NO

popmMmyne;
ho=\[L by = 0,565hg , (8)

rae  hp = meoBXonumas rnyGusa Sanenkk CAMHONHOIO ARKEpa;
ﬁg ~ HeoOXxonumasi rnyGina saueliKu rpynnsl AHKEpOB CO=
raacuo popmyne (4) wau (85).

B npakTtuyeckux pacwerax p ¢opmyam (4), (5) u (8) cne-
AyeT BBOAHTL KOSQ(pHOAWeHT 3anaca, 4TO RONXKHO oGecneuyHTh
YCTOk4HBYIO paboTy Maccupa p nonpenenbHolt CTANHK.

Cnenyer ykaz2ate Ha HedONyCTHMOCTL NpUMeHeHHus NpHBe-—
AEHHBbIX Bpllle GOPMy/I OIS TeX Clydaep, KOraa peC 3aXBATHBAG—
MOH &HKEpOM CKAJbLHOfi NOpOAB! He co3daer HOPMANBHBIX CHEM alo-
IIHX HANpsXeHHH 1Mo NIacTOBbIM TpelnHaMm ( aHkepopaHHe Cpofos
noA3eMHbLIX BhipaboTox).

FnySuna 3anejixy B MOHONHTHON CKANBHOHK
TO e

B Tex peaxuX ciayvasx CTpodTenbHON NPAKTHKH, XOoraa
OCHOBaHHE COOpYyXeHHUst NPeACTABIEHO MOHOAHTHHMHE OpPOAAME
(nanpumep Tonma Menos), pacuer HeoGXomwMOfi rnybuHs 3amefi-
KH aHKepa [AO/IXeH NMpOoUM3BOAHTBECH C YYeTOM BOIHHKHOBEHHS HOM
AeficTBAeM HATSUKEHHS AHKepA WO OnpenelleHidbiM MAOMANKAM MaK—
CHMaJBHbIX CKalbIBAKIWKX HAalpaKeHH#,

[Mockonbky sennura cCueN/leHHss B MOHOMHTHBIX CKANBHBIX
nopoAax HMeeT O4ueHb BLICOKOe 3HAYEHHe, BECOM NOpoaAsl B 06L~
eMe BhillOpa MOXHO NpeHnebpeyn, |

Ona onpenenenus HANPSKEHMH, Bbis L BAOIEX Cpe3 Nnopoas
MO NOBEPXHOCTH pPASPYHIEHHS, BOCHONL3yeMCa 3ABHCHMOCTHLIO
TEOpHH ynpyroCTH B NOJSPHBIX KOOpPOHHATAX ONS HAUPY3KM, NMpH-
MOXEHHO| B YNpPYroM NPOCTPAHCTEE UPH NIOCKOH 3anawe 5/,
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rp__!-.u P sinfx+p) 1
™" S r : (7)
rae y = xoappunment [lyaccowa noponst,

P = narsxenne aHKepa;
o - yroa Haxiouna obGpasyomefi NOBepXHOCTH BEIDHSBE X
%

HANpAB/IeHHIO aHKepa; .
3 = yroi Mexiy ocChbio aHKkepa H HOpMaJiLIo X NoBepi-
HOCTH OCHOBAHHS;
r - paccTOsHHe OT TOYKH NpHIOMEHHusH Harpy3kek 00
paccMarpupaeMon JIeMeHTAPHOH NAOINAa0KH,.
HajinemM cyMMmapHylo CHiy CHBHra-cpesa, AeRCTBYOMYO
no GOKOBOH MOBEPXHOCTH BLIPHIBACMOIO o6bema NOpPOALI:
r
- 2-8( + 3) 20 sink
P I P-sin(x+ 3 32
“rm r
0
I-u
e ‘Prsinfo+p)sino

ARANOrH4YHO ONpedeilHM CYMMAPHYIO yAepXHBAIOUYIO CHlly,
defiCTRYIONYIO 110 BbIpLIBAEMOR TOBEPXHOCTH H OOy C/IOBJIEHHY 10

CTDYXTYPHBIM cuennﬁuﬂeu noponui:

Tya= §C2m“.sinm dr =nCrisin« .

[loncTapEE DONyuYeHHBbI@ BbIpaXXeH#si B ypapHeHHe Nnpeleib-
HOr'O DABHOBECHS M 3aMeHWB /»* Ra /i, HaiiieM 3HavYeHHe

nocianenomHero:
B P(1-pu)cosa sinfex+p
h = Ky )
y (8)

rne Kz - xodgpdunment 3anaca.

Hccnenyem NONYHeHHO® BhIPAKEHHEe KaK (QYHKUHI yraa x
B ONpedendM HANpapieHHe HAROOIee HANDSXKEHHOR MOBepXHOCTH
8 nopoae, KOTOpAs MBASETCH NOBSPXHOCTBIO pa3pylledHsd,
Ins sroro mpeactasum gopmyay (8) s crenyiomem auae: .

e



h=/llcosa sinfex+p) ,

rae

. Pll=a) 3
O A

BoasMeMm nepeylo npoMasoNRylo NONyHeHHOR GOpMylls No
& W, NpUpABHAB €€ K Hy /M0, MOMTYyYHM;

h'= (ﬁcﬂsm sind) da=[leos2a =0,

lMocxonbky [l me pasuo Hyn0, CTAHOBMTON ChpaBel-
IHPKIM CHNeNyliiee papescTpo!

cos20 =0 — x =4%5°

Takma obpasom, BLIOD NOPOAbi B MOHONHTHON CpeAe npo-
HCXOAHT nmoa yriom o =45,

Mccnenopaune pupaxenus (8) xax dynxuum yrna g
noxkageisaeT, 4yro Haubonbuian Hecywas cnocobHOCTE OCHOBANKS
NpK RaHHOf rayOuHe 3a0ciKM COOTBETCTByer axaveHuio [ =0,
Te@, PACNONOMEHHIO AMKepa HOPMANLHO K NOBEPXHCCTH,

B ornuune or paree mapecTHmiXx MeTonor pacyeTa Ans
MoHONHTHuX cpea (JILH.Dxuoes, A.[LTumodees, A.A.Boprcos
H T.0,), aBTophi KOTOpPLIX CONOCTAB/IAKT CHAY HATHXEHHN AH-
Képa C COUpPOTHReHHEM CKANLIBAHKHIO IO HanepeA 3ajaHHOR mo-
BEPXHOCTH, 3apucuMmocTk (8), BusedeHHas HA OCHOBAHNK pelle-
HHR TeOpHH yNnpyrocTH, HCXOOS H3 CONOCTABIEHHS MAKCHM Alb-
HBIX CXANpIBaAlOWHA H yAepKuBaOWKX cui, ofycnosiieHkuLiX Hanpi—
HEHHbIM COCTOsiHHEeM MAaCCHBA NOA AeiliCTBHEM HATHXEHHS aHKe-
pa, MO3BOJifeT NPONU3BOAKTE pACHET TOYHLIMH MeTOoNaMHu,

BMmecTe ¢ TeM nochnedHsisi 3aBMCHMOCTL MOXeT ObIThH HC-
NOAb30BAHA KaxK NpuONMXKeHHas ANsS pacyYeTa BuIOpa CKANBHOM
TONUWH, HaXoNfAUWeHCH B 3anpene/IbHOM COCTOANHH,

Kax ykaspiBa/ioch Bblllle, CONPOTHBIASEMOCTD TPemHHOBATOIO
CKa&/bHOTO MACCHBA NeHCTBHIO Harpy3kd B 3anpenesbHOR CTanuM
CBd3aHa C COonpoTHeleHHeM BhIBOpauYHBaHWi0 G/JIOKOBR H3 CBOHX
"THE3A ¥ y X BIAHMHEIM Saueln/IeHHeM, [TocaToMy, eciu 5TO co-
NPOTHRIEHHE 3Jauen/ields NPHBECTH YCJ/OE {0 K CHeNMeHHI0, TO
OTKPLIBAGTCH BO3IMOMHOCTL MPOH3BOAMTE pacyeT 3aAe/liOK B Tpe—
WHHOBATO! CKAALHOM TONUe C NMOMOMBIO Gopmyasi (8) mpumenn—
TeNBbHO K 3anpedelibHOR CTanuu,.

AT =



B uwusponwm

l. Ilpu ankepopaiuym GeTOHHBLIX NOANOY! OPYKEHHA,
OCO0HHO B NPAKTHKE CEHCMOCTORKOIO CTPONI C/.LCTBE, NPEir oY=
TeKNe CleAyeT OTA&BATH NPELUBAPHTCNLNQ KABPAKOHHLIM OHKO-
PAM,

2. MaxcumaneHo® ynepWupaoumee yCwIike OT HATHMOH s
fxepa NOCTHTraeTCH NpPH OpPHEHTAIKM ero roal vraoMm Y X
PACUeTHOH NMJOCKOCTH CKXOJbMXeHHs,

3. CcHOBARUA OTBETCTBEHHBIX FHAPOTEXHHYECKHX COODYNKEw
HER ROMXEL paboTaTh B AONpefeNibHOfi 30HE, B CBA3H C HeM
OpR onpeneleHdH HeoOXonumMoi raAyOMHE 3aNelXM 7§ TPellHHO=
BATHIX OCHOBAHHI ClleayeT moiab3opatbes gopmyacst (4) wam
(5)1

lns oGocuopanus riyOuEbLI 380eTKH B MOHONHTHLIX Cpe=
pRax cayXut ¢opmyna, (8).

- Ilpumenenne ¢opmynn (8) momycTHMO ANE OLEHXH ApG-
ASiBHOMK cnnpm*nu-l.:-mu.m:TH TPeIIKHOBATOR CKANLHOA TONmM B
sanpeneyibiofi 30HE,
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YUK 627.61
0,A.UBPATUMOB

MOHTAK MEXAHUYECKOINO OBOPYLOBAH Uf
H METANVIOKOHCTPYKUWA KA3AJIMHCKOTO
FMAPOY3/IA HA CLIPOAPLE

Kasanuucxnit runpoyaanﬂ— COXKHO® IHAPOTeXHAYeCKoe
Coopyxenne, Ero masmHasecHue - 0OpoedKe YK€ OCBOEHHL. X H
HOBMX 3eMe. b p Kasaxcxoft CCP.

Mmapoyaen npeacrapnger COoGOoft MATHIIPONETHOE COOPYKeHKe
Anunoft mo 16 M xaxnwm#t u emicoroft crenxm 15 M. [lpa nepnix
¥ ABa npaBum X nponera oSpasyior nepobepexubiii X npasooepex-
HBIl BOOONpPWEMHMKM ANA MOAA™ BOMBI B KAHAMLI. Cpennui npo-
AET = WHO3-puIBOX0A CHNYXHT Aag TPAHCNOPTHPOBAH U DbIL o B3
HIKHero Obeda B BepxHuil, Bononpuemuuxn o6opynopann Nnpo=
MBIBHLIMY Panepeamy Ans cOpoca makonupwHXCs nepea reaApo-
© Y3IIOM RasoCcos.

HOns nepexprrras POJeTOR NNOTHEL NPeAYyCMO. pelbl Npe
AMHMN JarpaxneHkit -~ pemMoHTHas ¥ paGoyas. Beero 3an poeKTH=
POBAHO COML NAOCKHX KOMNECHHIX 3ATBOPOB pasmepamu 16,0-5,0-
~4,0 M, ¢ KNanaHaMM H YoCTHYH LM HHOYKuHAOHHBIM of0orpepoM,
UPHYEM NATH M3 HHX SBAKIOTCH paGoYHMM, & Npa - apapuiio-
PeMOnTHbMA, Bo mpems mopmanbuo# sxcnayaranus ruapoyana
aBapHAHO-pPeMOHTH LI SATBOPEl HAXOASMITCA B SATROpPOXpAaHKIKIe,

—— S — " ——

x) Fenepanuuniit npoexTapopuiy - HHCTHTYT “Cpenaarunpopon-
xnonok”, Mexanuyeckoe oBopynopanne CHAPOY3/IA NPl IKTH=
POBANH . OTAE1 METANIOKORCTPY KUK #t HECTHTYTA M Jlearanpo-
crane  (JINKK),



B cpeanem nponete, Ha HiXHell roaose wnse-puboxona,
BanpoexTHpPOBAH VIOCKHI KOAeCHLIA 3arpop pasmepom 16,0-7,0 m,

Hxruonoruvecxue nabnonesns sa rpascnoprupyemoft pubof
NPOHIBOAATCS NpH NOMOowWM puIbOYyHeTHOrO KOoHTelinepa, xoTopsifl
VCTAHABNHBACTCH B CneuHaANbHLIX NMAalax aepxmero wnwosa puboxo-
fa, Manespuposanue pcemu paboOYHMH IATBOPAMY NPONIBOAKTCSH
HIOKTPHUECKHMHE OENHbIMH MEXaHH3MAMHE I'PYS0I104BeMHOCTLIO
2 X 40 7,

[Toasem M onyckaupue ABAPHIHO=-PEMOHTHLIX 3aTBOPOB NpPO=-
HIBOAMTCH NpH NMOMOUWM KOJNOBONO KPAHA IDYyS30HOABEMHOCTHIO
2 X 40 v, Kpan obcnyxusaer ofe nunum Jarpaxiesufi, NOCKO/MNb-
KY MMEETCH BOIMOXHOCThL NEpPeBOAHTE ero ¢ NPOACNBRONO MyTH
( Kones 7,5 M) na nointepeunni (ko ies 16,3 ™).

[IpomMuiaHbIe raleped mepexkpuBAOTCS YETHIPBMS MAOC KHMM
CKONBIAUMME 3aTBOPaMH pasmepom 16,0-1,2-7,5 M, Manespupo-
BAHHE 3aTBOPAME UCyWeCTBASETCH ABYXBHHTOBLIMM SHEKTPHYEC-
KHMM NMOABeMHBbIAM MeXaHH3MaMH rpyaonoasemuocTsio 100 T,

Ans npenoxpanenus xamanocs ot 34COpeHHs NOOXOAM K HHM
MepeKpuITE MYCOPO3AUMTHLIMHE JA4NaHAMH,

Co croponu mmxeero Guepa ruapoyana sa paloYyuME 3arso-
pPaMH BONONPHEMHHKOB YCTAHOB NeHL snexkTpopnbosarpanurenn
s Hanpapnedus peiSul 3 NWTO-pRIBoxon,

MoHTaxX BCero nmepeuyncieHHOro ofopynosaina K MeTan10-
KOHCTPYKuHi Opi1 ocymecTsner TOKTOryNbLCKEM MOHTENHLIM y4acT-
kKoM Bcecoloosuoro Tpecra “Iuapomonrtax”, '

YcraHoBka 3aKknanHbiX wacTel npu CTPOHTENLCTEE TIHMUPOTEX~
HHYeCKHX coopy#eHAR =~ cepbelnas u Gonabluag mo obvemy pabo-
T8y Tpelylowas BLICOKOH TOMHOCTH K HAUOONEe TeCHO nepenserarn-
maaca co crpoxrensviuiMB(beronnniMu) paboramu,

MonTax saknafusix wacTeli NMPOHIBOAUICH WTpabHBIM CHOCO=
Gom, WiTpabu npeasapurensio Gnutn NPHBA3AHLB K MOHTAXHBIM
OCHIM, KOTOpbie 3aKpeNsfIHCh Ha NOPOre COOPYXEeHHS CHelUAN I~
HLIMH penepamiu, Mapkn saxklanBbiX wacTeli CHOXHON KOHQHI'Yypan wx,
npHCnOoCOobneHHbIe AAS HVAYKIHOHHOTO oforpesa, npeaBapETeNbLHO
YKPYNHANHCE 40 13 M A/NMROH Ha MOHTAXHON Nnowanxe. 3axnar-
HbI® 4HACTH TOPHSOHTANLHBIX K BePTHKAILHbBIX MApOK yCTaHap iupa-~
MCh C NOMOLILI0 CTPOKTENBHEIX KpPAHOB i Py3ONOALEMHOCTBIO 3 T.

Packpennsnuce Mapki x peimyckam apmartypst, Tam, rae
BLITYCKOB apMaTypel OLi1o HedOCTATOYHO, 3a6ypHBANHCH Wy phi
dnaMeTpoM 42 MM, B KOTODPBIX B AalbHefiliem YCTaHapIHBANHCD
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CAMOPAC KIHHHBAKUIHOCH AHKepw puamerpom 36 mm, Toarwe auge.

P BHAGPKHBAKT yCHIHe Ha puaeprupasiue po 10 7 w 4o sSrure
pnepeLie B NpakTuke oraena Opsin onpoSoparn: 1 MOH Taxe of.
K NOBKH HAa KaTraxypr aHCKOM BONOXDEH KK

[IpapuIbHOCTE YCTAHOBKM JAKNANHBIX MACT( . OLIBELRIACE

NpX NMOMOIMK reode3HYeCKHX HHCTPYMEHTOB M OTRecon Ao J xi
ONYWEeHHbIX B COCYA C MACNOM ANf NpefoTBpaleHds HX pacrsuu-
BAHKHA BETPOM., Pa3mepsl NMponeTosr Mexiay NA30BLIME CTOfAKaMy
NpoOBEepsIHCh MeTaNIHYyeCKol pynerxkofi, MMepuwrecs m'mlﬂl-qﬂ\
He NpepLilasid AONYyCKaeMbiX,

[Ipuemka ycraHoBNeHHWX 3akNaAHLIX WwaACTel NPOH3IBOAMAACK
CaAMBLIM TinatelbHbiM o0padoM ¢ cocrapilenseMm noapobeuix ¢opMy
NSIpOB HA KaXAbIf nal, nocle Yero AapalocCk palpelieHHe Ha YK-
napxy uTtpabuoro Gerona, llrTpabn Geronmpopanuchk OGIOKAME BbIC
TOR RO 2 M NpPH NOMOUK NepeapHXHOA MeTannuyeckofi ona1ybxx,
OpH STOM NPHHHMANKCH BCe Mepbl NPOTHB BOAMOXHOIO CMEMeHHE
JarNnaineiX yacref.

Ans monraxa scero o6opynopanms rEApoyana Gbisl HCHON! b
30BAH KOQJIOBOH XpaH rpy3onoAseMHocTbio 2x40 1, MonTax xe
CAMOIr'o KpaHa OT/IHYa/lICd OT MHOIHX oMy noaolHnix,

Kpar ac vken 6unit ObiTh yCTAHOBIEGH HA NPOEXTHOR OTMeTkKe
80,00, uro Bruve oxpyxaiomest oTMerxkm 3emax ha 8 m. Cobupar:
KpPaH Ha TaxkOf BBICOTE He NMPeACTABRIANIOCS: DBOAMOXHLIM, TAK KAaK
HA CTPOMTEAbLCTREe He On/I0 COOTBETCTBYOUHX PKCIIYATAUKOKHBIX
KpaHoB, BDec OTHeNbHLIX Mapok kpana nocturan 11 r. ITocne pa-
aa npopaboTANHLIX BAPHAHTOB OLUIO NMPpHHNTO pewenue coby ATE
KOS/IOBOH KpAH BHH3Y NpH NMOMOWE KpaHA H& NMHEBMOXONY Ipy3c—
noaveMHocTbLIO 16 T m anunoft crpenm 20 M.

llonvem xoanosoro xpama obumm secom 85 T Ha NpoexTHYK
OTMeTKy Om npoMaeenen MeToaoM HakaTk¥, Las 2T ro Gmaa
Chenaia naceink ¢ yxaosom 1:10 u coorsercTeenso ynaoTHeHa,
o yxiomy ma wnanax yxnannBanich penbcel ¢ xoneeft 7,5 M.

B Maccupe GeTona, HA NMPOEKTHOR OTMETKE YCTAHOBKH KOGIOBOIO
Kpaia, 6n1 saxpensen 610K, wepes KOTOp.H nepebpomern Tpoc,
Oaun xomen Tpoca npukpennsnca x Kpary, opyroff = x OGyasao-
3epy. [lpx asmxenun Gynbnosepa » OOHY CTOPOHY XpaH ABHrancsg
B NPOTHBOMONOXHYI0O ¥ HAKATHIBAJICH Ha HACHITL HA CBOHX XOLO—
BhIX Tellexkax,

Koanoeo#t xpax nnapio, 6e3 puBKOB B KaKHX-1H60 n«pop-
MauMi MOAHANCH O HACKIIH HA NMPOEKTHYIO YTMeTEy H 3aTeM =
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HA FOPH3OHTANBHO YNOXeHHble MOAKPAHOBLIE TyTH 3aTLOPOXpank-—
TRILA,

Mocne MoOMYame xpana MACHIL Guna cpedana,d ma SToR
OTKPLITOfl NAOIAAKE NMPOHIBOARICH MOHTAK pabo4HX M PeMOHTHLX
NNOCKHX KOMeCHHX 3aTBopop pasmepom 16,0-5,0-4,5 M &
18,0-7,0 M,

)

CreMa magkarxu Kpasa no OTKOCY:
1 - aareopoXpaHmiume; 2~ Oa0K; I~ MeCTO
YyCTAaHOPKH KpaHa; 4 - mecto cOOpKH Kpada.

[TpOH3BOAKTE MOHTAX 3ATBOPOB B 3ATBOPOXpPAHRINIUE, K4k
NpeayCMATPHBAZIOCE B TEXHHYECKOM NpoekTe, Onulo Henenecoob=
pasHo H3-3a TECHOTH H y3KOro ¢ponrta paboT ANA KpaHOEs

B saTsopoXpaHmuiuile M Ma OTKpPHITOR niomanxe Ounuil yho=
XeHbl peanchl. Ha penbcax u3 OTAE/NbHLIX MAPOK B BepTHKalh-
HOM TIONOXEHHH, 4YTO ABAseTCs He conceM OOhIYHLIM, HO BeChbMd
yooOubiM, NMPH NOMOIHK TOI'O e KpaHa rpy3onoabseMHOCTHIO 18 »
cobupany 3aTBOp, YCTAHABIHBANOCH YIVIOTHeHHE H TeM Xe Ma&To~
[AOM HAKATKH 3aTBOD SABOAMAM B 3aTBOPOXPAHENHME; HAA ROTOpPLIM
yXke CTosA KOGIOBOi Kpad rpysonoasemuocTsio 80 1o O Honus-
MaJll 3aTBOpbl ONKH 3a OApPYTHM H passO3A/l MX no HpoAsTaM rin-
poyana, Bec oaAHOr'0 MOMHOCTBIO CMOHTHPOBAHHOI'D 3ATHOpPA CocTae-
nan 47 T,

Bcien 3a yCTAHOBKOfi 3aTBOPOB NpH NoMOWH ko3jnosBoro
KpaHa BeAH MOHTAX NoO“eMHbIX MEeXaHH3OMOB, BKAYa# X Mexa-
HH3MLI 3ATBOPOB NMPOMLIBHBIX Talepeiis

UanoxeHusili MeTOd MOHTAM 2 MexXannyccxoro obopynopanus
(saxnanuunix wacTefi, X0370BOro Kpamna, 3.TBOPOB M MOABEMHLIX
Mexauamon) Kasanuuckoro ruapoy3na, HCKIIOYAS MMeBUIMeCH
HeNoCTaTKH, MoxeT Outh € yCNeXoM HCNo/Ib30BAK HA CTpPOHTenb-
CTBe APYTHX PEAPOTEXNHYECKMX COOpYXeHHil,
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YK 627,51

I0.A, HEPATHUMOB

H3 OIIBITA CKOPOCTHOI'O MOHTAXA MEXAHH-

HECKOTI'O OBOPYAOBAHHA U METAJIJIOKOHCTPYK-

UHH BOAOBLINYCKA KATTAKYPIFAHCKOIO BO-
AOXPAHHW/TUILA

3
KaTTakypraickoe BONOXpaEminme eMxocThio B62 . 1w, M

Osu1o mOCTpL :HO M cnaHo B dxcmayaranuio B 1951 r, Bonosumyck
e€ro cocToan H3 DawHM C 3aTBOpPaMH, BOAOGONHOIO XONOMIla H
TPeXO9KOBOH OTBOOSIENR érpyﬁu. MaxkcuMa:IbHBIf PACXOA BOAOBBI-
Oy cka cocrasaan 125 M /cex. B GawHw MOXu0 6Gniio momacThb
C rpebHd MIOTHHLI NO CAyXebroMy MOCTHKY Ha CBAapHBIX paMHbIX
omopax,

[Tpe sxcnnyaTan#e BONOXpAHMINIIA BHISBHACS pPSA HENOCTAT-
ko paboTst BOROBLINycKa., Bawms Bodosmnycka u cayxeGmbii
MOCTHK anmBOR 100 M OKa3aNHCh Nerko YE3BEMBLIMK OIS J1bOITH.
AsycTopounEfi BXOA B xaMepe SATBOPOB, BLIMONHEHH [ M3 YCl0-

BHE raWleHus H30LITOMHOH SHEPrHH , pLIsMBAN BHODARKI H yLapsi,
KOTOpLI@ CXaSuBANHCE Ha coCTOosHKE Sawnmu, Kpome Toro, ¢ te-
TeAEEeM BpeMeHH Npony CxHas CnocobHOCTE BONOBLIMyCKa CT&NE
ABHO HeNOCTATOYHOR,

B ceasu ¢ atem B 1860 r, mcTuTyTOoM "Cpenaarunporon-
xnom x° Own paspabGoTan NHpoekT yBenrueHgs emMxocTH Karra-
Kyprasckoro poaoxpasminmea no 800 man.Mm ¢ PeKORCTRY KuHeH
Gawnn ¥ ypenwweHweM pacxona BOAOBLITYCKA MO 140 ™M /cex.

ITo upoexty pexomcrpyxnuu n 1965 r, Gawmus Gnna Lpeaa-
Ha ¥ NHEBHAWNPDOBAH XONOAEN B CTEPOH KaMmMepe 3aTBOPOB, NOCTpPO-
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Puc. 1. Bonosmnycx Karrakyprasckoro BOOOXpaHH/AHInA:
I~ cymecrsyoman Gauma; 2~ OTBEPCTHA ABYXCTO-
poHHerc Bxoaa; 3~ BoaobOHHLIN KoNoden; 4-onop-
Hble CTOAMKH; 5— asapuiiieiil ¥ paCo4ull 3aTpophi;

5 KOXYXR apapitiHOro # pabouero sartsopos;
T— BHHTOBI/® ROAT *MHMKH TPY30MOABEMHOCTBI T5T;
8~ kpam-Ganka rpysonopawemuocThio 5T; B- pxoanof
oronopok; 10- onanybGka apasma Gawsu; 1l- nepe -
KprTHe; 12~ ciiyxebnas rasepes; 15- oO/lHnoBKa
OTBOASAWUX mﬁlﬁ 14~ mecTO cpeaxm cywecTsylomef
TS
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@H HOBHIA OroJIOBOK € (GPOHTANBHLIM BOAOIAGOLOM M HEHL HEM -
HOBAS xaMepa aarpopom pasmepom 6,0 x J0O 1.9 M,

B xamepe 3aTBOpPOB PACNONOKEHLI KOM#Y: ) APARHBIX N
PeMOHTHBIX 3ATBOPOB C M/IOCKHMH SATBOpAMH puamepom ],8x2.5
B Hanopom 23,5 M, NMOABEMHEIMH MEXGHHIMAMH K HEM I PY30Mo0ie
eMHOCThIO 78 T W xparm-0anxu rpy3onoaseMHOCTEI 5 T ans
MoxnTaxa scero obopynopanmsa, Bxommo#i oronosox, MEeM3aTROpH an
KaMepa # oTpoasimHe TpyOur Ha niauHe 78 M cbnuuosani MeTan~
noM, llonxoa x ROBOf KaMepe 3aTBOPOB OCYWECTBAEH HO CAy H eb-
Hoft ranepee (puc.l).

lpoexT mexamuueckoro ofopynopanns w MeTalNoOKOHCT Py Kil i
BOAOBEIMYCKA OLy1 COCTABIAEH OTAENOM METAN/IOKOHCTDPYKNHE HHCT M-
TyTa “CpenasranpoBoaxnionok”, a H3roTonlerL.. ocyujectnieno Ta
KeHTCKHM DEMOHTHO~3KCKABATOPHBIM 3aBono4 Munpoaxoea YaCCP,

Pexoncrpykunio ponosnimmycka meobxomnmo Guil0 NpoL3BECTH
B cxarsie cpoku (2,5-3 mecsua, NepHOA BO3MOXKHOIO OMOPONH e
HRS BOAOXpAHWIHWA) C TeM, urobsl mocne PEKOHCTPYKIUHH CHOBa
SanoNHMTL Hally BOAOXpaHHNAMmA BOAOH# ANA NoiEpos Gyayumero
roma, .

YYHTHIBAS BLIUEHINOKEHHbIe 3a0a4YH, A8 BO3BENCHWS HOBO-
'O BOAOBEINY.K& B KpaTyafiiuye cpox# OhiI0O 3ANPOEKTHPOBAHO Me-
XaHK49ecxkoe 0GOpynAOBAHHE C MAKCHMANBHO BO3MOXHbIM YKPyIHe-
HHEeM MAapOK H NMPHMEeHeHHe MEeTANNHYeCKOH ONanyOKH SNaHHS 6alle
HR, Xoropasi p Gyaymem apnanach 6n O6NHUOBKOHK. +

Ans npopepks NpHHATHIX TPOEKTHHIX pellesuji Guna nocTpoe-
Ha moaear mcero obopynomannsi, XOTOpas BO BpeMf H3rotuplie -
H¥{ MeTaNNoOKOHCTPYKHH# HAXOAHNAaCH HA 3apOoNe-H3roToBHTENEe,

8 B IIePT0A MOHTaXa - HeNOCPeACTBEHHO HA CTPOMTENbLCTBe,

B nponecce M3roTOBNEHHS MONENH BLHISBMIACE BOIMOXHOCTE
YEKPpYNHEeHHS MEpOK H 3apOAY-H3TOTOBHTONN ObIIH A& .s COOTBET-
CTByOIllHe peKOMeHOAUHE IS HX BBINOJHEHH,

MoaTax ob6opynopanms u MEeTaNNoKOHCTPYKuH#A Ouil mpope-
fen B Ape oYepenn:

Nepsas ovepelb -~ MOHTax obopynopainns GawHg B ee Ge-
TOHHpOBAKNE;

sTopas owepeab - (noa npuxpriTaem apapuflEnX SaTBOpOB)
MORT&X OOAHUOBKE OTBOAAMEH TPEXOYKOBOR TpPYOhI,

PaboTs nepmofi ouepend HavalHCh C NMOATOTOBKR OCHOR A=
BRd nna ycrenopkk oGopynoparns R BLpPyOKHM OTBEpCTHR B GyH-
AAME@HTHOM Maccupe cTapo#i GalEM AN8 GPUATANBROIO BONO3A-
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Gopa, BuipyOra oTpepcTHfl, KOTOpPYIO 1O NPOGKTY OPIraARKIAUNN
paboT npeanonaranoCh NPOH3IBUARTE OTOORHBIME MONOTEKAMN, B34
OTCYTCTBHS BpeMeHH NMPOMABOAWIACL BIPMBHBIM cnocoloM Ha b~
BpoC, MAanuMu 3apsfiamu,

Mourax o6opynosanusi NPOWIBOAMACH TYCOHWINMIM SAEKTPH~
eokuM kpadoM  9-2003 rpysoncgvemuocTsio 20 T ¥ Anmuof
Crpeam 20 M,

[TeppoHavaNbHO yCTAHABAMBAAKCE YKPYNHEHHBIE MADKH BO-
coM 18 T xaxnaa ma sapasee NOArOTOBIeHHLI@ ONOPHLIe CTOMMKN
(puc.2). Yxpynsennas mapxa cocTosia H3 XOKyXOS asapuilHoro
# pabovero 3aTBOPUB K MAPOK MEX3IATBOPHOIO NPOCTPAHCTSA,
JaTeM yCTaHABAKBAINCE MApPKH BXOAHOTO OroNCBKA - ABE Npasse
i ase nessie (puc.3), nocne wero Mapku BAOANGIO OroNOBKA X
KOKYXH apapMiHbiX 3AaTBOpPOBR OBIIH COCTLIKOBAHN NPH MOMOULH
MAPOK MepexofHoro yvyacTtka, Buipepka yCTaHOBNEHHoA MAPOK
IPOHABOANHIACE TIPF MOMOUE Te0Ne3HYeCKEX HHCTPYMEHTOB,
Mapku saknaguniX gacTelf pa3papupank Mexay coboft, npusapm-
BAJMIH K OIOPHBIM CTONIHKEM H K BRNyCKaM cyuwecrteyoweff Samux,
HacTrunaa xoHTponbHAA COOpKE MAPOK HA CHEeUHANLHOM CTeHAe,
BRITONTHEHH A 3ABOAOM-H3TOTOBHTE/NIeM, M orpalfoTka mpoiecca
MOHTAXA HA MONeNH MOIBOAWIM NPOBECTH MOHTaX 3a 7 nuel
BMECTO NpeAyCMOTpeHHbIX NpoekTom oprauuaauuax pabor 18 aued,
JaTem Gpiim yCTanOBNeHbl 3apaHee TOArOTOBICHHBLIE ApMODEPM bie
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Puc,2, ' YcoTanoska yKpymHEHHBIX MAPOK BecoM 16 w,



Benea aa yoTamoBkOf apMOdepM NPOMIBOAMACH MONTaK
Merananseckofh onanyGxu spanna Gawnm, [Jag corpamtesin Cpo-
KOB MOHTaXa MeTannwveckofi onanybxu punc: tla Hem Gau
MR Ounla OPraMnuyOBAHA MOHTAXHAH TIOWANLKA, y BOBAH ' a8
CAMMANDBHLIM CTEHIOM A5 YKPYNUEeHHS Mapok uviluidyOxm pasme-
poM 1,8 x 2,6 M, l'ycenuunnid xpar ¢ OOHOR YCTAHOBKH Paipo-
POTOM CTpeNbi AOCTABNAN yKpynHeHHbie MADKH M YCTAHABEBAJ
MX HAa MecCTO,

Pre, 3. YcranoBka yxpynHeHHMX Mapox BXOAHOrO
oroiopka m OGNRUOBKH .

CMOHTHDOBAKHLIE W pACKPenNeHNLE TAKHM ofpasoM mMapxx
MeTannryeCkuh onanyOxd OO OTMeTKH BepXa KOXKyX0os apa, Zfi~-
HHX ® pabGouymx 3aTmopop obpal3omanu neperifi Apyc CeTOHHpPO-
Ba&HHA,

B nepwon Getomupompanms nepsoro Spyca Ha MOHTaXHOfl
fidoilanxe NpoOX3BOAKAOCE YKPYNHEHHE M&apOK MeTal/ !YeCcKol
onanyOxu BToporo spyca. CoSupaaucs apapufnnie = pabouke
SaTeopil. [lo oxouuaxEm GeroHHpOBaMES NepsOro gpyca Gmn
HARAT MOHTaX MeTalluuecxkoR omanyGxu mroporo spyca, Ilpo-
Qecc monTaxa onanyOxm BTOpOrO ApyCa NpOXOART Tak xe, xax
NepBoro, M Opi 3aKOHYEH paHblie HAMEYOHHOIO CPOKA.

. Oasospemento ¢ Gerommpopanmem BTOpPOr0 Apyca NpoBO-
ARACHE MOETAX apapHfNwNX 3aTBOPOB BO BCeX TpeXx npoietax
BOAOBANYCKA, I'epMETHYeCKHX KPLIUEK IAKNAAHMX YacTeff, BHR-
TOBHX NMOABEMHLIX MEeXAHA3IMOB I Py3OMOABEMHOCTRIO 75 T- =
ycTaHOBKa xpar-0anxm rpy3onoabeMHOCTHF 5 T, Tax Xax nofa—



ya Gerona ocyuleCTeAANaCk NPH NOMOIUH AONONHETENBEWX CTPOw
TenLumMX Kpanon, Bcnen 3a 6eTOHMPOBAHHEM BTOPOrO UPyCa
GLiIIM CMOHTHPOBAH LI MAPKH MOTONOYHOI'O NEPEeKphiTHR, KOTOpHEe
YKNANBIBAAKCH HA KApKAC, ONHpABWHACE Ha 12 meTannmvecxux
KOJIOHH, BpEMENHO YCTAHOBNEHHBLIX B BAAHMK OCawHM. o

Ha cofpansoe MeTaluvecKoe NepeKpuiThe DuiM yROXenh
apMogepMul, KoTopuie 3aTemM OeTOHHpPOBA/HCE.

Becero 6uno cmouriposano 300 T MeranioxOHCTPYKUNA X
obopynosanns, okono 15 T apMerypsl ¥ yioxeso no 1500 m
Geroxa, Berosupopanuem nepexpuiTHa Obuin SapepuieHs paboTu
Neppoil Ouepedn PEeKOHCTPYKUMH BOAOBBITYyCK&, YWTO HO3POARIO
HANOJHHATL vally BOAOXpAHM/IHINA BOAOH H MOA NMpHXPLHTHEM asa-
PHIHBIX 38THOPOB NPOU3BOAKTE pab( "kl MO MOHTAXY OOANNOBKE
oTBOAs e Tpexo4ukosofi TpyOmi,

CxopocTHO#i MeTroA MoHTaxka obopyaosanus NpH PEXOHCTPYE-
HMH BOAOBBITyCKA felicThyomero KarTakypraiCxoro sofOXpafn-
NHIA MOIBOMH/S

Hckniounts npouecc pacnany®kk spanus Gamax moche Ge-
TOHHpPOBAHMS: MeTalnu4yeckas onanybka, NpaMedeHHas BMeCTO
RepeBAHHON ABNSALTCH ONHOBPEMEHHO ee obnunonkoh, HEpeaoXpa-—
Haomel B HAcTOgUlee BpeMs NOABOAHOE 3haxue OawHE OT $uAbLT-
pauns, CaxoHomMnensoe ppems 6uLUl0 HCHONB3OBAHO ANN HamOANe—
HHS Yaluly BOAOXpaHuIHIla BOAOH,

3akokuuTs paborm sa 60 Omeli BMeCcTO npeAnoONATaeMBIX
75-80 ameli 3a «cueT YKpyNHEHHA MapOke '



YAK 621,
u\\

F.A. TPEYYUIK MH

METOOHKA PACHYETOB NEPEXOLHEIX
PEX) MOB OCEBLIX NOBOPOTHO -
JNOMACTHBIX HACOCOBR

CymnocTs NepexomumX nponeccos H mens
pacyeTosn

flon nepexounspam peXmMamit HACOCH biX arperarTos no-
HEMAIOT pexuMi pabomes: HPpH mycke - Ao wabopa anexi PO B} =
FATeNleM HODMANbLEO! ©WeXPOHHON CKOpPOCTH, NpH OCTAHOBKE -
C MOMOHTA OTKANIOYSHRN NETIHNS SNeKTPOABHIaTeNs A0 NoHOk
OCTanOBKR poTopa arperarta. Oceswme NOBOPOTHONONACTHLE Ha~
COCH, XAaK ONpapno, He MMEOT 38aNOPHMX OPraHOB Ha nmupnm-\
Tpybouposone., I[lyck mX ocymecTmnsercs ma OHOPOXMHEHH Lifl ‘
TPy OOpoOBOR NpM OTCYTCTBEN AepBOH AYANLHOIC NPOTHROA&R/ o=
und. [locane. sxiovenus snexrtpomsnrarens s CeTh, MO Mepe
YBeINYeHMS CKOPOCTH ero BpamleHus, KaCOC NOAaeT BOAY B Ha=-
Bopiuit TpyGompomoa, NOCTENeHNO HANOAHAS ere m yBe/KuYHBAS
MpoTaBOAABNeHNe, MAKCHMANLHON BENRYHEL NpH OyCKe arpera-
TA NPOTHBONABNGHNe ROCTHIACT HA HOACHAXDOHHON CXOpOCTH
SuexTponsurareas. Eciit DpepnimenNe aCHHXDONHONO MOMOHTS
SASKTPONBATATENN HAL MOMEHTOM CONPOTHANGHHS, COBMAHHLIM
HACOCOM, AACTATOYHO®, SHeKTpoABHI'aTenk BTArMKBAETCH B CHE-

APOHNIM M NMPONeCC NyCKa JAKAHMKBAGTCS, |
' [lpm oTWIOReEHR NRTERHS SNEXTPONBHraTeNs arperat He—

s I

KOTOpoe BPeMS WPOADNXAET NO WHOPUAM BPAIATBCH B TOM X
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lallpanjiennr C ymedbhmaomefcs Cxo)ocThio, Bravane sonas

O=TIpeXHeMy NOCTYRAeT OF MACOCA u HANOPHME TpyGonposon,
0 KOT[a MANIOD, PAdBEBAGMLIN HUCOCOM,; CTAHOBNTCS MONLING
lantenna cronba poam » TpyGonpopone, wavmmsercs obpaTH b
VK BOAN weped macoc, Jloa .elicTsuem cronba posm » TpyGo-
POBONE arperar CHHXEaeT CKOPLCTh A0 HYNR, & JaTeM HaAINHa—
T BpamaTthCcs B oOparHoM HanpampieHuM C pO3pacramef CKO-
0CTLIO, Ecne me npexpamen QoCTYRm soaAst » nanopmufl Tpyfo~
POBOQ M3 OTBOASMErO KaHANA, ArPeraT HPH HOCTOSHHOM I e0—
I€TPHNECKOM HANCPEe pA3rOHSeTCHS A0 MAKCEMAALNOL CKOpPOCTN,
OCOTReTCTRylomefi pabore Hacoca B peXxmMme peaxTmBHOfi TypORNM
& XonocToM xody., B nansHeflueM OH NpoNoAMaeT BpAMATHLCS
ROCTOAHHOH CKOpPOCTLIO H NMPONYyCK&ET RMOCTOSMHLIR pacxon p
wikumht 6Led cranumm, Ecax xe noctym moutm » HAIOpH i fi
pySonpoBon Ha oTROASmMEro KaHANa npexpalies, TO arperar s
C/IOBHAX ONOpOXHAOWErocs TPpYHONPOBMOAA BHAYATE pPa3rOHAe T
# A0 HeXKOTOPOH CKOPOCTH, & 3aTeM WEePeXOAHT B PeXHM Cf-
OTOPMOXeHHAs MaKCHManunes CROPOCThL AI'DEeraTta B STOM CHy-
4¢ Melbliasd, YeM B neppom. Jlocne NONHOrO ONOPOXHEHMSE TPY=-
OfpoBOAa arperaT HeKoTOpoe BpeMd NPONO/HXKAST BPaAMATHCH

> HHepHMH, ITOTOM 34 CWeT TPEHHS B NONWHIMHKKAX N CAMLEN-
AXy & TaKKe 3a cueT Tpeuws pabovyero xoneca 0 BoOAy OCTa=-
ABIRBACTCH,

PacueTs nepexoaMuX peXHMOB HACOCHWX ATDEraTOB BOOO=
1€ M OCeBbLIX TIOBOPOTHOJNIONACTHBLIX B 4ACTHOCTH MMeT Sonkiuoe
HaYleHHe IIpH MPOeKTHPOBAHKK HACOCHMX cramuxil, Onm no3noins-
T C AOCTATOYHOR A/ NPAKTHYECKEX Ueneff TOMHOC THIO!

8) YCTaHOBHTH BO3SMOXHOCTB M BpeMs NMYyCKa HACOCHOTO
FperaTa QMg KOHKPeTHO# CXeMbl EanopEmx TpyGonposoncs H
TexTpOCHaOKeHHS CTAHUME; ;

6) onpenNenHTH MOMEHeHHe BO BPEOMEHE CKOPOCTH BpAlle—
i POTOpa arperata H DACXONAa BOAMW Yeped Hacoc nupu obpar-
)M BpAalleHHH;

B) ONpeNenNT: KOINYECTBEHHL® XAPAKTEPMCTHXM DA MO~
/CCTBEHHOM TOPMOXE@HHN HACOCHMX arparaios; -

r) ycramosuTh BOSMOXKEOCTR 'camMoaanycka’, T.e, BTHIE~

IHHS B CHHXPORHM3M ViexTpOABHRI'aTelifi, Arpermpymomero Hacoc,
)M XPATKOBPOMEHHOM WHCYOOHOBEHNN NMETARNS; |

1) momenuposaTs oSpaTHmE TOX BOAM B TpPyGOnpOsoae
ACOCHOIO arperara npk AabopaTopEMX ECCNENOBAHKSX nnMux



BUAOBLINYCKMLY COOpyXKeMHRA M CHCTOM CPLIBE BAKyyMA Ha MEX,

Meronkxa pacweron, OcHOBNMEe pacueTHMe
BABUC AMOCTH

B 1963 r, » Cpenaarunposonxnonke Smia npeanoxes s
MeTOANXA pacuyeTa NepeXoUHnX NPOUECCOB HPX NYCKe K OCTAHOE-
K@ OCeBOro NoBOpPOTHO/NOMACTHONO HACOCA C HCHONLAGBAHEEM ero
NOMHOR SHePreTHYOCKON XapaXTepPHCTHKE,

Meroanxka 6mna paccmorpesa oaobpelia BCecoOANbLIM HY -
YUHO=HCCNOLOBATENBCKHM HHCTHTYTOM IHAPOMANINNOCTPOCHRS
(BHHHIMAPOMAIL), Ona ucnonbayercs s apaxTuxe NpoeKTH=
POBARHA HacoCHmX cTanumft » Cpenasrunpopoaxnonxe ® pafie
ApyTHX nmpoexTHm( opranudauufi, OTnensise aameps Ha Nefi -
CTBYIOWAX HACOCHHIX CTAHNHRX NOKAJLIBAKT AOBONALHO ONRIKOE
CoBnaneHue pacHeTHHIX H (PAKTHYECKHX Be/NMYHH BPOMEHH 11y KA
HACOCHLIX ArperaToOB M MAKCHMANLHOA CXOpPOCTH OBpaTHOrO Bpa~
IHeHKsH,

PacueTr nepexoasMmx mpoueccos xax NpH NyckKke, Tax ¥ HnpH
OCTAHOBKEe BeNeTCH HA OCHOBAHHN YDABHOHNS NBHXeHHS poTopa
arperara

o My~ MM, - 1320, (1)

M3 ~ anexTpoMarHHTHBIfi MOMeHT ABHraTend;

M; - runpapnuseckufi MoMenT Ha BAJlY HACOCA;

Mr - MomenT can TPeHHs ;

I ~ MomerT mHepuum BpAlAOMAXCS "acTefi arperara oT—

HOCHTe/IbHO OCH pana;
49 - yraosoe ycxopeuue poTopa,
at = " gr -
MomenT mHepumu Bpamaommxcs wacreft arperartra pupaxa-

@TCH Yepe3 Maxosule MOMEHTH POTOpa SNEeKTPONBHIATENS M Ha—

coca -
OD% + GD,

I = e

e

(9)

Fle g =~ yCKOpeHNe CWIM THXeCTH,
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[lpu pacuere nycka M, paneH ACHHXPOHNOMY MOMEHTY
S/1eXTPOABHTATE/I® IIPH NyCKe C y4eTOM NafAeHHs HANDAXKEHHS HA
WHHAX ABHIATEeNR, JABHCHMOCTL CpelHero ACHHXPOHHOI'C MOMEHTa
SNeKTpOUBHraTeNs OT CKONbXEHHS C yYeTOM OCTATOYHOTO HAIPS-
AEHHSl Ha JIHHaAX [IpHHHMaeTCH B pacyeTax No daHHEM 3apoia -
H3rOTOBU TN,

[lpu pacuere octanoBku arperarta peimunna M, HeIHayh—
Te/ibHa M el MOXHO npenebpeub, Tem OBonee, wTO /\L B 9TOM
Cliyqae cnocoOCTByeT TOPMOXKEHMIO HACOCHOrO arperara M He—
CKOJIbKO CHHXAeT MAKCHMAJIbHY!0 CXOpoCTh 0OpaTHOIO BpAaNIeHHsH,

M, nns macoca M SNexTPOABHraTeNs NPHHHMAETCSH HA
OCHOBAHHH SKCHEepPHMEHTANBHBIX AAHHBIX,

Ona onpenenenns M,_. B pacyerax HCHOAL3YIOTCR NONHLIE

SHEepreTHYECKHE XapAKTEpPHCTHKH OCeBLIX HACOCOB B KOODAHHATAX
Qy » ny , caateie BHHUTHOAPOMAILem, |

Ypasuenue (1) nsmxenws poropa arperara pemaercs B
KOHEeYHbIX pasiloCTHX ANg IeMEeHTApHOIO NpOoOMEeXyTKa BpeMeHH
AT , BeAAYEHON KOTOpPOrO 3anaKnTcs B pacyere, B npomexyrxe
BpeMeHHn Af neBWKerLde arperara NpednoliaraeTcCs yCTAHOBMD~
HAMCS, e

_ lna nepecwera nmapameTpoP Hacoca L xoopammaTH &, =
Ty NOJIHOR SHepPreTHYeCKON# XapaxKTEepHCTHKE HCNOAL3yIOTCH

SABHCHMOCTH: - . nD
& Saabey ‘ 4)
V g/H] :
Q-H— - (B}

D* Vgl

rae 7 - gHcno oboporoe Hacoca, of6/cex;
D -~ pramerp pabogero xoneca mo cgepe, M;
& -~ pacxon macoca, M /cex;
H ~ mnanop, ™.

Lna obpatrnoro nmepecuera HCNONb3yKTCH 3ABHCHMOCTHI

n\/9/[H ;

D



Q=4 D'YglH , (5)

M <M, y[H] D, (8)

rae M, -~ npuBeNeHHas BeNWYHHA THAPABAHYECKOI'O MOMEeHTa
Ha pajly HACOCA M3 NOAHOR SHepreTHYeCKORf Xxapax-
TePHCTHKH;

3
r - NAOTHOCTL MHAKOCTH, KI'/M .

Monumpt nanop H or penenserca no gopmyne:
H= He L hyy, 2 h o, (7)

rae Hy - reomerTpHuecKHii Hanop, onpedeasieMsii BHICOTOMH
cronGa poasi B Hanopiom Tpybonposone OTHOCE-

Te/NLHO YpOoBHS HuxHero Obeda;

, hu,, ~ HHepIHANLHAS COCTABAALILAR Hanopa;
Ry, = NoTepk Hanopa Wa NPEONOAEHEEe THADAEMTHYECK KX
CONpOTHBNEHHA AnHXeHHIO poan B TpyHonmpopone.

1 A
[ PP
i = g e (8)
H/AH B KOHe4YHbIX Pa3HOCTHX
huﬁz—ébi“—j: - ‘!B:l
roe AY -~ uaMeHeHHe CKOpPOCTM NBHMEHHS BOAL! B prﬁonpnuoé

ne;
L; = nnuua sacte Tpybonposons, 3anoNHeHHON BOAOH.

I'eomeTpavecknit wanop /. B pacderax - penuYHHA Ne-
pBHE!ﬂIH.I- y

H"xﬂu- H*"Ha#:t af, (9)

rae *AH - manonmesue TpybonpoBoua B paceerax mycka 3a

- RpEe AE . EYEe "
~AH - onopoxHenue TpyGonpopona B pacueTrax

seuibera arperara sa spems At

H,.l_ U j{'m:a reoMeTpHYECKH! HANOp COOTBETCTBEHHO B KOHUE

- TR -



B HANANE DACYATHOrO NpOMEXYTKA npemMenn At
" (Q,0.* Q,W)dt sina
— ——2 ———

0,785 D,,

rae Q40 Qeoy = pacxon uacoca p mavane ¥ » xoume pacYeTHOr O
NPOMEXYTKA BpEeMeHH;

(10)

I?,F = BHYTPeHHMH AnaMeTp HanopHoro rpybomnposoaaj
a = YI'O/N Hakhowa OCH Tpy6onpomoaa K TOpPE3OHTY,

B pacvyerax nepexommmix PeXHMOB BpeMSs pa3BoOpoOTa Aarpe-
raTa 4o noacuaxponuoft cxopoctn (npm pacuere mycxa) rim spe—
M# BuiCera arperara (npu pacwere ocranoskn) pasbumacrtca Ka
Pl NDOMEXYTKOB NMpodo/xHTenbHocTeo At , B wawane nepLoro
TDOMEeXyTKka npH pacueTe nycxa d =0; n =0; H=0;

IpH pacyere Buifera N =1, (Hopmanbuas cxopocTs npr pafo-
re arperata), 4 u H coorsercreylor pabouemy MKUMY Mo
COCa NO BHK/TIOYEHHS NHTAHHS 3NeKTPONABHI ATenis,

Ans XQKOOT'O PacyeTHOr0 MPOMEXYTKA BpeMeHE peweHNe
YPABHEOHHS NBHXEHHR pPOTOpa arperaTa NPOH3IBOAHTCH METOaOM
tonbopa, Hves @ , N x H p masane pacwernorc NpOM ey yT=—
k&, sanalTca @ W N7 wrm N w AH. B xoHue mpoMexyTxa,
1 S8TeM, HCNONb3ys NpHBedeHHLIe Dbilie 3ABHCHMOCTH R NOMHYW
PHEPreéTHYeCKY10 XapaKTepHCTHKY HACOCAH, ONPedelsiOT (PAKTHHEC~
kHe (] ® N B KOHUEe NMEpPHOAA, CPABHMBASK MX C SANAEHLIMH,

[Ipr 3HAYHTENbHOM DPACXOKNCHHH 9THX BeARYHN NOBTOPSIOT
{HK/T pacHeTOB C HOBLIMH 3HAYeHHsSME d ® .

[lpamep pacuera mycka macoca On10-260 ¢

anexTpoapurarenem BOC 975/130-24 ans

IoNnosroff HACOCHO#M CTaHUENR [[XE3axcxoro
MOrECTpanLHOrO Kasala

Hacoc On10-260 arpermpyeics ¢ BepTHK&IBHLIM CHHXDOH--
ibiM snexTpoanararenem BIAC 3§75/130-24 moumiocTeio 12,6 mar,
lanpsoxennem 10 x» m cxopocteio 250 o6/MuE w noanaer mony
} HEORBMAYTHLEBIR CTANBLHOR TPYOONPOBOR YCNOBHBIM MPOXOMOM
3,8 M, nnmuoft oxono 100 M, ynoxemHmft C Y K/LOH OM 1:5, Maxo-
3O umurapn-ropn snexrpoanararens 330 ™™, porova maco-

a ~ 20 ™", Pacwer penercs npx yrae pa3zopoTa nopacTeh



Q
paboyero xoneca macoca -3,
OcHOpHOE YyPABHEHHE ABWKEHHS POTOP& MOCNAe NOACTAHOB-

ki oKauenu#i J H npeobpalopaHHd B KOHEYHLIX PA3HOCTAX Npl-
MeT BHA:

p o er_
Mon g™ M~ SB 932-3?—1 (1)

Bapaxenna (4), (5) n (8) npu noacranosxe 3Havenuil
g +D n r npuodperaloT BHAL

-5 n
n, = 0,0138 . (4)
[H]
™
o e : (5")
21,18y [H)
M = 17600 M, [H] . (6”)

MoMenT cHA TpeHHs, COrIACHO HMeWIIHMCH B JAHTepAType
OPHEHTHPOBOYHLIM AaHHBIM, TpHHar O,01 M npu npwxeHHH ar-
perara, [lo gan#nLM 'Ygannneu'rpﬂ-rﬂmmuma s B COCTOSHHH IO~
kot mas Aparatens M, =0,14 J‘*'Lg- ANS HaACOCA = OPHEeHTHPO-
BOYHO M: HU,O-IMG. MomeuT TpeHks NMOKos NepeXoANT B Mo-
MEHT TpPeHHS UBHXEHHS NPUMEepHO NMpH H3MEeHeHHH CKOAbMXeHHs

c 1 no 0,8,
HOMHHANKHLIE MOMEHT SeKTpPOABHIaTeNns Ma papes

973 - 12500 .
Mu 250 48750 «xI'm .

!
Hnepunanbuas cocTapigionas w3 suipaxenus (8 )

” H
huu' 0,05 (Gﬂ‘zﬁt aﬂ'gu) R {BH)

Hamenenne manonuenuss TpyGonposofa us pmipaxenuws (10)

an, =t Qo) At

52 (10")

Xoa pacuera npouecca iiycka. Pacuer pesercs B x 1ew-

HbiX pa3mocTsX und esibpannoro npomexyrka ppemenn At merto=
AOM MNOCNelopaTeNIbHOT'O NPHOIMKCeHUNA:
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!« B navane | mepuona
QR =0; n=0; H =0

2. Janaerca AN u A H,. 2a nepwon,

- !
3. Onpenensercs n, no popmyne (4).
4. Ilo nonuoi JHepreTyyecKoff XapaxKTepHCTHKe HAacoca
Onl10 ' Buiyncnsior QH u M. |

S. Ilo gopmynam (58') u (8') maxomsr Q = M. s
KOHUe mepuoaa,

8. Ilo gopmyne M., = Mr+MT oNnpenensiioT MOMEHT COw
IIPOTHBJIEHHS arperarTa, a no rpaguxy Mﬂﬂ.a -f(S) -~ aCHH-—
XPOHHBIH MOMENT ABHIaTeNst NpPH CKONbXeHHH, NONy9eHHOM B
KOHUe nepHona,

7. Buiuucnsior cpenuwe 3a NepBbifi NepHOA ACHHXpPOHHLIH#
MOMEHT H MOMEHT CONpPOTHBISHHEY,

8 M3 pupaxenns (1') ycranapnmsanor npxpametze o6o-
poros A7, :

8, Mz Buipaxenus (10’) maxonar NpHpAlleHHEe HAaONEeH st
TpyGonposona 3a mepshii pacyeTHLIl MepHoa,

10, Haknerusie penumumnnr A N Arl. cpaBrupanT ¢ 34~
RaHHBIMA B Havalle pacyeTa, ECNH pacXoxOcHHE HX HeSHAYHTE The
HO€, LMK pacHeTa AJig MepBOro NepHola 3aKAHYHBASTCH. B apo-
THBHOM Clly4ae pacyeT HOBTODPSIOT HpH HOBMX 3HAYEHHAX AnuAH .

PacweTn nna nocnenyiomux mepuonos BeAyT B TOM Xe No-
paaxe. [lo Mepe sanonHenus TpyOonposoaa u yvmenrueHusg pacxo-
fla arperara nospisercs HeoOXoAH..oCTh y4eTa HEHEpOHANLHON
CoCTapiqlomes Hamopa M NOTepb HaNMOpa B cECTeMe, Ounpenenc-
HHe I9THX BeNlHYHE B pacyeTe BeAeTCs NO 3AUAHEOMY 3a NepHOn
NpHpamenulo HanonHewns Tpybomposoma A /. u OpreHTEPOBOuHO
TPOTHO3MpyeMOMYy pacXody arperaTa B KOHOe NepHolas  3aTem
BECL LHMKJ pacyeTa NMpOBOASAT LJg NONHOI'O Hanopa, Pacyer
Iycxa Hacoca npusenen s Ttabn, ' 1.

w0



[Mpumep pacuera pubera nacoca OnS-1109 c
saexrponsurarenem B/AC 215/24-14 ans Amar~
CKOR MACOCHOH CTaHUuM#

AnaTckass HACOCHAS CTANUMA AMYKAPAKYNLCKONO Xamana
obopynopana cemMbi0 OCEBLIME NOBODOTHONONACTHHIME HACOCAMME
Onb«1103, lpuson HACOCOB OCYmMeECTBAAECTCA BEPTHKAINBHBIMH
CHHXpOHHBIME 3nexktpoapurarensvu BIAC 215/24-14 mommocTsio
800 xBT npu umanpaxenuw 6 xB u ckopocTu 428 o6/MuH, Maxo-
BO#f MOMCHT poTOopa SNEKTPOJBHTaTeNs, COr1acHO KATalOKHLM
nanHpiM, cocrtasasier 8,2 ™ . L N

Kaxau#t Hacoc nogaer BoAYy B MeTANNTHYeCKHH HanopHbifi
Tpybonposon aumamerpom 2040 mwm, anumofr 37,4 M (oT ocu
arperata no ocu rpefus Cudoua), ynroxenusii =~ ywiodom It4,

[lpn coppannoM pakyyMe B CrhoHe MAKCAMANBHLIN I'eOMeTf
96CKHA Hanop Han pabouuM xonecom Hacoca pased 8,07 m, Ma-
XOpOfli MOMEHT ppamawmuxcs yacreh sacoca Onb~1109 orHocH=
TeNLHO OCH pana no npubimwkenubiM noacyeram cocrtapur O,41M"
HuameTp pabouero xoneca nacoca - 1100 mm,

Pacqeg BedeTCH ANg yraa ycraHoBk# nonacrtefi paGouero
kKolleca - 6 npu coppanHoM pakyyme B CHpoHe,

Ana cOnerverus pacyerTa BROASITCA CReAylOWHMe YIIPOLUICHHSS

I My |, uMewunst B 06eCTOYCHHOM NBHrATENE OTHOCH=
TeNLHO HeGo/MbWyIo BeNHYuHY K HOCHUM{ TOPMO3KOR XapakT,p,
HE YYMTHIBAGTCH, JTO HOCKONbLKO 3ARLILACT pPe3YNLTHPYIOWM K
MOMEHT HA pally arperara H MAKCHMAa/JbHY CKOpocTh 06par—
HOI'O BpAaLlIeHHS,

2, MomenT cun rTpeuus Gea CleuHANBHLIX 3KCNOPHMENTOB
ONpPeAe/IHTh TOYLO HEBO3MOXKHO, NO3TOMY yC/IOBHO OH NDPHHHM G-
eTCA MOCTOAHHBIM, HE JABUCSHUIMM OT CKOPOCTH BPAIUEHMS pPOTO-
pa, M papariM 1% OT HOMHHANBLHOI'O MOMEHTA 3J/IeKTpOABMraTens
COIVIACHO PeKOMEeHNAUHAM, COAepXAlMMCH B MHTEpPATYPUBIX HC-
TOuHUMKaX, [IpHHSTO® NONylleH¥e He MCKA3INT pelylLTATOB pacye-
TA, TAK KAK Be/IAYAHA M'r MaJla B CPABHEHHH C Mr‘

Js He yuuThBAGTCH BAHAKHKEe IHAOpPARIMYECKOIO yhaapa Ha
H3MeHeHHe pacyeTHuX pe/uunH, Manas nnuna manophwx TpyOo-
NpoBoAOB HA AJATCKOf HACOCHON CTAHUHH, OTCYTCTBHE De3KE
nepenomMos NpoAoAkHO# ocu Tpybonposonos, a Takke OTHOCHTeNb
HO N/laBHOe@ HAMeHeHWe CKopocTH BoAw B TpyOoupomone aa cuer

-~ B8 -~



nNponycka ©e 4Yeped HACOC NOJIBOAAIOT NPEANONIOKHTE, 4TO Be/lH~
UHHA Ko/leDauufi Nap/leHHs HOOHAYHTE/AbLHA N He OTpaxaeTCs HA
pedy/lnTATaAX paCYerTa.

4 He yurewa wnepumanspas cocrTapngonias Hanopa npx
HEYCTAHOBHBUICOMTYH ABHXOHHMN BOOM B prﬁt}ﬂpﬂﬂﬂﬂﬂ. 31‘& Ill:lll]r--
HIeHHE HeCKOMBKO Japbill aeT PEyNbTHpYOUHE MOM@HTE HA w;r
A'peraTa ¥ MaKCHMMAJIbHYIO CxopocTh obpartHOro BpaNCHHA, '

MomenT uuepuns ppamalOmKXCs wacTef arperara OTHOCH-

[EABRO OCH BANA, BHpAXeHHbI. Yeped MAXOBLIe MOMEHTH poTOpa
ABHIATeNS H HACOCA, COCTABHT

W (M.;J.Eﬁﬂ - 168 xl‘u.calﬁ.

4 x 9,81

[loncrapus 310 anavenwe B ypanuenne (1) m smpasup W
Yepea ., NONYyYHM B KOHEWHbLIX pAa3HOCTHAX

An
t

17,6 = -(MF &+ MP ), ( 1)
r -

A
3amenns [, ¥ u ¢ » sepaxenusx (4), (5) x (8) ux
IHAYCHHIMH, MOAYIHM:

% n | ’
n, = 0,00585 (7 —06/mun), (47)
My = 0,000751 . (8')

®opMmyast ans obpaTHoro mepecuwera:

n =171+ nyY[H], (4")
Q = 9,79 - Q,V[H], (8")
M. = 1330 - My [H]. (8")
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[Monuwmft wanop H onpesennercs no gopmyne ;
HeH & Ry (7°)

rue +h“, - noTepu Hanopa s TpySonposose npm NPAMOM TOXe
BO/LI;
"hm- TO e npu obpaTtHoM TOKe,

[Torepu Hanopa NMOACYHTHIBAIOTCHE NO ¢opMyne

hw = K@, (11)
K = 0,0144 - npuw npaMoM TOKE BOALI;

K = 0,005~ npu CONsBaHHOM BEAKYYME M ONOPOXHTIOWeM~
ca Tpybonposone, '

[Ipn copsaHHOM BaKyymMe H NOCTEN@HHOM ONOPOXHEHHH
rpyBonposona

H =H =-AH., (6)
r yaw r

Q7 At
Afe = 18,2 (10)

HoMusanbubifi MOMEHT, DA3BHBAeMbLIfi 3/1eKTPOABHIraTelieM,

paBeH
- 208 ° 800 _ .04
Mn 428 1820 xI'm .

MomerT cu TPEeHHS paseH
ML T e 18 xI'm .

Xoa pacuera aHa/llOTHYeH ONHCaHHOMY Bbllue NpHMepy pa-

cyera nNycka arperarta, B Havane nepporo pACHYeTHOI'O NepHO-
na N = N, = 428 o6/mm, { = 2,76 M /cex, H = 8,85 u,

YTO COOTBETCTByeT pexuMy paboTe Eacoca Npk He3apsKeHHOM

crpone (Bakyym B CHPOHE COPBEH),
'~ Pacuyer npupefier B Tabn.2, [lps 3TOM OH BLNONHEH He AO

NONMHOrO ONOpOXHEeHHs Tpybomposoana, a Nuwk A0 MOomenTa Habo-
pa arperaToM MAKCHMANbHON CKOpPOCTH OOpaTHOrO spanieHisd,

JNanvHefus#t XOQ pacyeTa HEYEM He OTAMYAETCH OT NpHBEldeH-
HOT'O .

- T =



YK 627.8
B.»,TOJICTOB

MCOIE/IBHLIE HCC/IEAOBAHUA NMJNOTHHE C
KOMBb HH HPOBAHHBIMU 3ATBOPAMH KOH -
CTPYKUHUH HHXEHEPA B.®.[IOAPKOBA

Bopuba ¢ masocaMn Ha BONO3aBOpHBLIX COOPYKeHHAX OIS
OPOCHTE/IbHLIX CHCTeM BeleTCs ABYyMS NyTaMH:

1) ucnonwsopanuem nonepewnoft UMPKYNSUEE NOT. KA
(pepranckuit Tar ponnsabopa);

2) ucrionbaoBaHMeM TOPHIOHTANBHOIO PACCNOEHKS HOTOXA
(mocnofunift BonosaGop).

K BonoaabGeopHeiM COOpyXeHHSAM BTOPOTO THNA OTHOCHT H
i IOpHbIfl BONO3a6Op 4Yeped IOpHIOHTANBHLIE pelleTKH,

Onnaxo B 9HCTO BLIPAXEHHOM BHAE H (PEPraHCKHA H IO-
CAOfiHLIA THIEI BOAO3abopa BCTpewalTCs ovens peaxc [ng
yCHACHHS 9QPeKTHBHOCTH OGopbOnl C MOHHLIME HAHOCAMH B 9TH
30003a60pbl BHOCATCH HEKOTOphie S/MeMEeHTh: ANg (GenranCKoro
'HNIA — NO3AHMCTBOBAHHBIE M3 KOHCTPYKUHH NOCNOHRKOID BOMNO=
3abopa H ANS NOC/OWHOrC - W3 KOHCTPYKUMH Geprascxoro THIA.
d TOT M Apyrofi TNk BOAO3aGOPOB HMEIOT PAA HENOCTATKOB,
[CTPaHEeHHe KOTODAX OKadbipaeT BIHAHHe HAa MpHEUHN paboTu
SO0 PYH eH Hsi: :

1) B dpeprasckoM THNE H3-3a SHAUKTENLHOTO YIVIA NOBO+
)OT& NOABOANMEro pycila BOSHHKAET TPYAHOCTB B PACHONONKe—
{HK (QpOHTA NMNOTHHLI HOPDMANTLHO X OCH HoToKa. B Takux cay-
188X OThOAMWee pPyC/IO NOAYyHAaeTCs KPHBONHHEHHBIM, a 3TO
IPHBOART X HeoOXoNMMOCTH YCH/IGHHS KpeNn/lleHHs OTKOCOB,.
30KOBO@ pacnonoxerue c6poca NPHBOAHT K CHILHOMY OQHOCTO-
JOHHeMY CxaTilo noroxa B nponerax cbGpoca, cHWxKaeT Hpo-
IYCXHYI0 cniocOOHOCTE COOPYXEeHHS K BbLI3LIBAET NOSBIeHHE BHX-
J@BRIX 30H, CHOCOOGCTBYKOWKX BOSHHKHOBEHMIO ., OTNOB HCTHpAHNS;



2) mnas nocnofinoro Boacaabopa XapakrTepno Haimupe C XD

THX BONOBONOB = ranepefi, oOAHUOBKY KOTOPHWX HMGOOXOHKMO s
HOMHATL K3 Go/lee yCTONYMBHIX HA MCTHDAMMS Marepuanon, Pac-
NONIOXerue BXONAa B NPCMLIBHLE TAfNeped HEXE yPOBRS b
SaTrpyaAusieT MX SxkcniAyarauus, B noaponsuen pycne nf.;ko.
ro soaosabope n3-aa GonbWOl ero WHPHHG! APH YMEHbILUGH MM
Pacionos BoAn MoxeT nabnwonarbcs Gayxnanue noroxa, & 370
MPHBENeT X yXyAuedwio ponosabopa, YcTpo#icTso HexXoToporo
HCKDHB/IeHUA pyClla NPHBOAHT K BOSHHKHODEHL IO nonepeqMHo# uKp-
KyRAUMM, B peldynbTaTte 4ero Habnionaercs p3polKpaRRe BCAHBIX
HEHOCOB, H, CNENOBATENbHO, BOAMOXKHO Yas HYHoe nonagsrle HX
B BonoaabopHuie OTBEpCTHS, ‘
YuuTHBAA 3TH HeAOCTaTKH, mHXeHepoM B.d.Jlcapkosuim 6uy
NpeAfloXeHa HOBAS XONCTPYKOHS NAOTHEHL C© KOMOHHUpOBAHH 4 MA
3ataopamMu [17, npucnocobnennas 0As BRNONBeHuHS pyH KUKk, KO-
TOPHie b yIOMSHYTWX BmWe THNAX BORO3A0OPOB HECYT OTAEMbH e
SNeMeRnTH cuo.yxenus, lpennoxennas KOHCTPYKUHA NJAOTHHL]
AO/IXHA OOHOBLEMEHHO CNYyXHThL 072 PerylspoBasiksi pacxona,
Ana cOpoca NHWHHX PACXONOB M ANS SALNTH pogosabopa or nor-
WHIX HadocoB M mnaeaoumx ren, Coopyxenne npeapassavaerTcs |
A5l TPEArOpHBIX YYACTXKOB peK C yXAOHAMY nopaanxa 0,01-0,001,
ITa KOHCTpYKUMS NMOKA3AHA Ha NpEMepe ABYCTOPOHHEr? BONO3a-
Gopa (cm,pucyuox),

B cocras ruapoyana sxomst:

1) maoruna, pacnmonoxenmas PPOHTOM nepneRIMKyAspHO
OCH TOABOASMEro pycna, COCTORMAS H3 DSTH NPOAETOB (orBep-
CTH#), MepPeKpLIBACMBEX NAOCXAME 3aTBOpaMu;

2) KOMOERHHpOBAHELE BATBODM, HA KOTOpKX yKpenneHsl BO-
nosabophsie norku, B nepsoM, BO BTOPOM, B YeTBepTCoM H Ng-
TOM Nponerax,

Boaa #3 mepxuux cnoes moroxa lepeaupaeTcsd 4Yepes ne-
pelliMe CTeHKH JIOTKOB H OTBOANTCHE NO HMM K OTBEepCTHAM WAaxT,
YCTPOGHHHX p Tesle OuvkoB ¥ ycroes, [lo maxram ona nocTyna-
eT B olukii noTOK, nponoxeusmi mon NOpOroM HAOTHHLI, W 8-
TéM IO HeMy HaNpapifeTCR B OTROASIOHS KAHAM L pofgoaabopos,
Homume HAHOCH BMECTE C HANKEKOM BOAN COpacuBaioTCH B
HIXHKE Obed ua-nom sarsopos. Benosabopuie notks nepexpwrm
Wyroc6pocHbiM KOSHPHLKOM, NOSBOAKIOLEM B cnygae HanoSHOCTH
cOpacuipars B REXHRE Obedp camuie Bepxume caou noroka, He-

- T2 =



Cyuie Wyry W Apyrue naapaiowue Tena. lNopor pounesabopwuix
OTBepPCTHR WAXT NPHNOAHAT HaT NOPOroM NVINTHRHLI Ha Be/IHYHEY
BBICOTHl TMOAHATHS 3aTpopd, Ha sareopax yxpennedb 3allETHLIE
MONOCKK, He NONyCKAaKImKe nonanaHis soAbl B HWaXThl TOMHEMO
BONO3A00DHBIX IOTKOB;

d/ meHTpanbHLIYI 3aTBOp NAOCKMH, 6€3 NoTka, NpeAHA3HAa-
yer Aoast c6poca MINHWHER pOAK H PEeryAMpPOBAHNS TIOPHIOKTA €€
B Bepxrem Obege,

Pasces no I
o]
26,805 ———5
-ﬂ:?-_- ]
205

Paspes no I-X

/ = prr==—— = 3
- } s 1 i . T
Ii ﬂ".ﬂ"&}ng‘;ﬁ. il t AP, e

. .-

[Toasoaquwmee pyclio TEXOro TRnA sonn3abopa EMeeT SHa'is-
TOALHO MOHBLYK AAKHY, YoM B0A03abop depraHCcKOrc TENA RAM
ponosabop ¢ rOpE3OHTANbLHLIM pacC/loeHHeM TOTOKa.

B cayvae x0CO0)'¢ (uaXOoQAa NOTOKA RNPHXOAHTCH NONAraThes
Ha cnocobnocTe 34THOPA JAWIHWATE B AOCTATOYHOR Mmepe BONO3aA-
66p OT NOHALIX HAHOCOE R NAABANMHX Ted,

Pacxon poaosabopa rpyto peryiHpyeTcs H3MeHeHHEM Ho-
nopéa HAA BXOANOR XPOMKOR NOTKA NONHSTH2M HAR ONy CKaHHEM
3aTtsopos. TOuHAR peryANPOBKA DACXONA OCYWeCTBISeTCH J&TBO-

paMN, YOTANABNNBSeMLIME HA BhXOOe 3 Tf O,

2. 38 -



B naboparopu Npu xKadpeape rHAPONOIHE M pelyAnpopanss
pomumx noroxkos THAUMCX OGpuie nposededid MONe/LHME HCCH G-
AOBAHKS AAHHOR KOHCTPYKUMH COOpyKeHHd, MCChenopaMus 1popo-
ANAMCH HA npocTpaHcTpeHHOf Monenu macuwtaba 1:40 warypuop
BOIMMHN LI AN CHeAYOWHMX pPACHETHLIX YCAOBHA: COOpyXeHHe pac-
NONAranochk Ha NPEArOpPHOM YYACTKE PeKH C YKioHOM 0,008, na-
BOAKOBEIfl pacxoa - 350 M /cek, ONHO CAOKEHO raletdHKOBO~NeCs
YaHO! CMEeCchI0 C MAKCHMAaNbHLIM AMaMeTpoM wacTuu -~ 40 cm &«
cpenuM - 9 cm,

Monencwuoe pycno 6u10 CHOPMEPOBAHO K3 CMeCH Cleayoue-
ro ¢ppakuHOHHOI'O cCocTapa:

e —— T — e —— e —— ——

“AuameTp
HAaC) AlL, B8-7 7-5 5.3 31 1-05 0,5-0,25 0,25-0,05<0
MM

Conepxa-
HHe ¢(pag—

UHi| 1o
Becy, % S 10 18 18 16 15 S 10

Cpenusfi AMAMETp HACTHU CuecH — 2,22 MM, Brexomsie
HaHoCckl ObI/IH B3fThl TAKOINO Xe coCcTapa,

Bonoaabop ABYyCTOpOHHH, NMOCTOSHHLIA ~ no 14 M /cex
b KaX[Abli orson, Hacsimenne NoToKa NOHHBIMH HAHOCAMH NPHHH-
Manoch pABHoIM Ans pacxona 350 M /cex - 0,56 r/a, ana 200
M /cex - 0,8 r/n, nna 35 m /cex - 0,1 r/n.

Hccnenopaiua NoKa3anu, 4TO COOpyXKeHHEe BMNOJ/He CIpapb-
nsanock ¢ 3afaveit 3awuThl sonozabopa oT AOHHBIX Hanocos [1/.
[Tpu monosabopax 8, 14, 58 u 80% nonmanasue HaHOCOB B pery-
NSTOPH MOLYyYWIOCH COOTBeTCTBeHHO pasamM 0,015; 0,038; 0,73
¥ 0,37% or obmero pacxona HAHOCOB B peke,

B onweiTe npu 56% ponozabopa nmopxoa moToka K ¢GpOHTY I
THHEE Obil HCKYCCTBEHHO HMCKpHBIeH, B CBS3M C 3THM n MPUUEAT
MoNafaHHd HAHOCOB HECKONBKO yBEelHYHICSH.

[losnnee no poropopy ¢ oraeioM maobpetarenbcTsa ¥ P&
nuonanudanus MCX CCCP, nay4Ho-HCCOenOBATeIbCKAM CeKTOo=
poM Censckoxossficrpennojyi axanemuu uMm, K.A, Tamupasena



axxe GLE nposenenn Hccneaosanra /2] mHa Moaensx macwrtaba

125 n 1:50 nmpennaraeMoji KOHCTPYRIIHH COOpPYMeHHS,

OcHopHas Ue/b HCCHENOBAHMS - 3aUIHTA B OAOCNpPHEMHHKOB
T NMonafaHHd B HHX OOHHLIX HAHOCOB NPH NOMOIMIM ponoaabopu pix
OTKOA, YCTAUOKRTEeHHBIX HA :m*rnupax.' Hccnenopanns ﬂpgﬂﬂﬂﬂﬂﬂcb
pPH MAKC "ManbHOM pacXone nogponsmerc pycaa 100 m» /cex,
(HREMAABROM = 10 M /cex, Cpeanne CKOpPOCTH NOTOKA B NOLBO-
tnem pycne xonebGanuce p npenenax or 20 no 850 cm/cex, a
iyOwua - or 5 no 12 cm, dopmrposanme pepxaero Gbeda Ipo=-
SBOAWIOCH NpH NABONKOBOM pacxoile nmopropsemocThio 3-10 %
no C.T.Antyunny). Bonosalop ocywmecTsnsica ABYCTOPOHHHI,
HMM@TpPHYHBI} M HOMeHsIcst B upenenax 8 m 28%.

2 KaYecTpe AOHHLIX HAHOCOB NDMMEHSINCE NPOBAPEHHBLIE
OXKpallelHbie ApeBecHbI® ONM/AKH. [OHHEIe HAFOCH 3aNyCKANNCH
3 pacveraco 0,5 r/n noroxa B cexyuny.' Haywanuce coopyxe-
N9 C KOMOKHMpPOBAHHBIMH 2aTBOpaMH M C 3arnopaMu 6e3 noT-
(OB,

B peaynbrare npopenennnix HUCTCXA nccnepop HHA Bbi-
CHHIOCL, HTO ©CAH MPHHATL JAXBAT HAHOCOB B OTBOAL HATRG~
OMH C NOTKAMH 8& euMHHUy, TO Npk 3arpopax be3 aorxon
AXBAT HAHOCOB cCcoCTAaAB/dAeT:

&} NpH OTKPhITOM cOpocroM nponeteco 1,15;

G/ mpu aaxkpeiToM cOpocHoM nponere oo 1,25.

Taxk xax 3axpaT OOHHLIX HAHOCOB B OTBOABI COCTaBANET
e3Ha4YuTe/lbHy 0 a6CONOTHYIO BeNHYHHY OT BIEKOMLIX MO OHY
anocos (nopsnka 0,1-1,0%), apTOopsl MCChenOBaHES, OrpaHH—
upwuch 8 H 26% sonozabopa, caeread BLIBOA, 4TO BOAO3AGOP-
ble NCTXH KOMOMHHDOBAHHLIX 3ATBOPOB MANO BIMAIOT EA YMEHb-
@HHe 3axXpaTa AOHHBIX HAHOCOB B UTBOObl, CHHKAS TPH STOM
PONYCKHYIO CIIOCOOHOCTB COOpPYXEeHHs npumMepuo Ha 20.23%.,

[To aTuM npuu.eam, He NPHHEMAS BO BHHMEAHHe, YTO HAH-
pjiee XapakTepHbiM Ang ycnopuit Cpenrefi AGHH gSLISETCH BOAO-
aop B B80% m Gonlee, MCCleNOBATENH NpeAltaramT OTKA3ATHLCH
I YyCTPOACTBA J/IOTKOB HA 3aTBOpax, T,e. OTKA3aThCs OT OCHOB-
oro snemenTa pono3abopsa, Ha KOTOPOM OCHOBaHA HAeS Npealas
aeMOfi cxemum poaolabopa.

Hng nansuelwero Hoy4Yenus BIARSHUS NOTKOB FA 3arpopax
4 3aXBaT HAHOCOB B OTBOAL NpE OONBLUHX NpoNeHTAX BOAO3A&-
Op& B ruapapiixdeckoft nabopatopHr HHCTHT,Ta& “Cpenaarnupo-
oaxnonox” s 1868r, Gk nposenedHsl HCCNENOBAHHS NAHHOR

L]

- 75 -



cxemibi ponosafiopa na monenk macwraba 1:40 matypach penw-
YHHbI,

chnanunaule npoBoOAMAGCE Npk pacxonax soawi 105, 47
w 35 M /cex, BonosaGop npn 3TOM 6Ll NOCTOAMMWM M paBH i
28 M_/CeK, 9TO COCTapifeT OT pACXOAA: 108 M /cex = 20%;
47 M /cex - B0% u 35 M /cex - BO%, .

Pycno mogenu 6nizio Bu/IOKEeHO H3 Necka cie/youero
PpaKuHOHHOI'O COCTA BA:

e ————— = e —

Ouamerp
ppaxuxx, 5-3 3-2 2-1 1-0,5 0,5-0,25 <0,25

,

MM =
h
.

———— - s mmaam r_m e

Conr pxa-
HHe ¢pak-

HLEE Mo Be-
cy, % 0,2 0,4 3,2 1,8 62,5 31,8

Cpenuun auaverp ¢paxuui & = 0,894 mm, [Homnwie
HAHOCHI OrUIH BSATHI TAKOIo xe r:,nc-racetg. Hacuimenne PEYHOro
NOTOKA ACHHLIMH HawocaMu nps pacxomax 108, 47 u 35 M /cex
NpHHEMA/NOCh COOTBETCTBeHHO papHniM 35,0; 3,0 # 2,031*!:1 )
cekyuny, hpome 3THX HacblgeHu#, Npw nponycke 47 M /cex
NPHEAMANOCE NONONHKTensHoe Hacuwenue 0,25 r/n (racwi-
meHHe, NMPHHATOE Npr Hccaenopanuax 8 THUMUMCX B 1959 r.).

= dopMmHEpOBaHHE pyc/la NPOM3BOAWIOCE Npu nponycxe 47
M /Cek BOABI H 3araHYMBANOCk Nocne nonykdeuxns Gananca ny-
WMeHHBIX B YAOBIeHHB X jlanocos. Beaosabop apd $opMHpOBAHKH
pycna He ocywecrtsiancd., Hamop Boaw nepea coopyXeHHeM NOoA-
nepxuaBa/ica papdibiM 4,3 M,

B npouecce McchefoBaHus HEHOCH, NpoWiefWiHe B HHKHHHA
Obed COOpyKeHus, 3aLepKHBAUCH p OoTCTOMMuxe, Hamocs, mo-
nasiige B BOAOAA6OPHLIE OTBEPCTHS, YIABIHBAIKCHL MAPNEBLIME
$HNABTPAMH, YyCTAHOBIEHHLIMH HAa OTBONAUMIMX KaHanax, -

Bo pcex onmTax medTpansubifi (cGpocuoR) nponer Gun
3axphuiT,

Bnuanse noTkos XOMORHEPOBAHHLIX 3ATBOPOB HA BEJIHYMHY
BAXBATA B OTBOUB MOHALIX HAHOCOB ONpe eNwioch OTHOCHTEN .~
MO, NyTeM CONoCTABRIEHHA BONIRYHH 3aXpAaTA HAHNCOB B OTBOA

- (0 =



ipH HAIHIYHE JI0TkOR Na sazpopax ¥ Gea max, Peoyawraru mc-
CAelopaHull npupenenw » Talnsue,

s .Fnr;mn . Hncadia © lNMpouent 3aplexadns KANOCOS
: : : npe sarpopax

HAHOCOB, = BOABI, ° BONO3E=
r/a : a/cex ; Gopa . € NOoTKaM¥ : 6oz aorxos
5,00 10,8 20 5,75 5,68
3,00 4,7 60 15,00 38,00
2,00 3,5 80 28,80 84,50
0,25 4,7 60 11,70 40,0v

flpavevaune, 3a J100% upwsaro ofmee KUAHNYESCTHO RAMOCOB,
ppomenwuX p HExEuff Oped NAOTHHL N Nonas-

WHX B PeryiasTop.

Kax punno mo rabamus, npx 80% ascnesabopa = Gonee
AOTKH, YCTAHOBIOHMLIe HA 3ATBOPAX, FASINTEAMED (l 2¢3 Fﬂl’
CHRX AT NoliaAllAHA® HAHOCOBR B oTROAH Ho w'“lﬂ C J38TRO-
pamx Sea norxos, |

H auwus npr soaocsabope » 28% mabaomaercs p.aeECcTBO
B NpOUeHTAX NMONMANGHHY HAHOCOB B OTBOAM ApE pafore coopy-
XKeHHs, NepeKpsITOre 3aTBOpaMi C HorkamE m 663 aAorxon, Or-
CYTCTAHEe AIHAHHA NOTKOR lia nNonarasEe HaEocos ob0mscHseTCH
66AbIWEM OTKpPLITEEM OGATBOPOE, YBeANYSHNeM CKXOpPOCTefi BO HNY,
YMeHbUeHReM AARIeHNs NOA 3arpopamiu,

[lpa palore coopyXeHHS HepPed WENE MeXAy IamMNTELIME
RAOCKOCTEMNE HF 3aTsopax H OnuxaMH COOPYXERES BO3IMOXHO
HOHAAAHNEe HAEOCOB B OTBROAB, UnHaxe nposelleEHbie WCChAeNOBa—
NS UOKA3AAH, NTO WeAH, BOAYYHBIINECH H3-3a8 HelIOTHOI'O NMpH-
* Aeranut SAMMTHMX maockocTed x Omuxam, He OKA3NBAKT CYy-
EBOeCTHONNON? SAMMHES Ma KOMHUEeCTBO HAHOCOB, NMONABHMEX B OT-
monst, Tax, upoNeNT NONANAHNS HAHOCOR B OTBOAW npw 60% mo-
202a00ps HOAYUNACSH PABHLIM NPH HACHILICHNE NMOTOKA HAKOCaMK
0,28 r/n - 11,8% ¥ wecnumenun noroxa 3,0 r/n - 14,8 %,

Ty NPEXTHYSCKE OAMMAKOB C NPONEHTOM JIANICKANNS HAROCOB
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B ONMLTAX, Korna Habhiofalnck He3HAYNTE/IbHLIe esln wMexay

nockocTAMH M Opiyxkamu,

AHANKG NpenLAYyUIHX HCCNeNOBAHHA H SKCNEPHMEH T&TbRbX
NaHHBIX, & TAKXKEe NaHHb'X, NO/Jy4YeHHBIX HAMH, NO3BONHAET Che~
NATH Cheylllne BhiBOALI

1. NMpr #ccnenopanusiX, BLITOMHEHHbIX HAYUYHO~HCCNEAOBA~
TeNbCKAM CEeKTOpPOM (aKy/IbTeTda FHAPOTEeXHHKKA W Me/HOpalHH
Censxoaakanemun uM, K.A,Tumupsicepa, ne O6pi/ld npopeneHE!
OMLITH MO 3aplieKaHHlo HAHOCOB NpH OONLiiWX NMpoUEeHTaX BOAO3a-
Gopa 80+ 80% (npu cname naponka), T.e. KOrAA TPAHCHOPTMpY=-
oTca Bonee MenkHe QPAKHHM AOHHLIX HAHOCOB, DTO OOBCTOATENb-
CTBO NpHUBENO K OWHBOYHOMY 38K/AI0YEHHI0 HCnoNHuTeNell O He3Ha-
YHTeNBHOM BIAHSHHH XOMOHMMpPOBAHHBIX 3ATROPOB HA CHHMKEHHE
3axsaTa B OTBOALI AOHHLIX HAHOCOB.

2. Hccnenopauus coopyXeHnii ¢ JIOTKAMH Ha 3aTpopax H
6e3 HHX, nNpopencHHble B naboparopun MHCTHTyTa “Cpenasri-

ApOBOAXNAONOK”, CBHAETENbLCTBYIOT O 3HAYMTE/AbLHOM B/AHSHHH J10T-
KOB HA NMPOUEHT Icnananus HaHocop lpu soano3abopax 60-80%.
NoTkx Ha 3arpopax B 2-3 pasa CHHXAKOT KO/IHYeCTBO HAHOCOB
B OTBONAX,

[ansipie pe3ynbTaThl NOATBEPKAAKTCHE H HCCNeAOBAHHSAMH
naGopaTopud NpH Kadpenpe rHAPONOTHH H pery/iHpOBAHHS BOAKLIX
notokos TUHHMMCX (mcnomuurenr &.l.Hmaen) [1/. Pacxoxne-
HMSl B NpoleHTaX nonanaxus Hasocos p onpitax @l ,Hwaesa u
HamuMy OOBACHAIOTCH TeM, 4TO0 B 0DOHX ciayyaaX NpEMeHS..0Cb
pa3ZinyHOe COAepXAaHHe MEJIKHX H KPYNMHbLIX ¢paKIHA HAHOCOB.
Tak, npu mccnepopanusx ¢.ll.Hmaepa cpeanuss aAnamerp ¢pax-
¥k Gpil papeH dﬂp =2,22 MM; B HAWUX Ke HCCAeNOBAaHHIX
Gea MCNOAb3OBAHA CMeCh CO CpeAHuM Ouamerpom O ¢p=0,384:4
T.€, CMeCh C NpeoblafaHineM MenKHX ¢paxuui, |

3. lannbie Hawux oneTop no moao3abopy npu Gonbvwex ma-

BOAKOBLIX nHacxonax B peKke COBNafalT C TAKEMH X@ HaHHbIMH
MOOeNnbHLIX HCoclienopanuft 5TOR NAOTHHBI, BLIMOMHEHHBIX B
THUUMCX » 1959 r, » HUCTCXA B 19861 r,

aHTEPATY PA

Iv B.dllosipkos. [noTena ¢ KOMOHHHPOBAHHLIMK 3ATBODPAMM,
*Troporexuuxa w meauopauus”, 1981, N 8,
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2. OT4eT 0 nabopaTopHLX MCCNeaOsaH HgX soao3abopa ‘TInoru-

Ha ¢ xomOuumposannpiMu sarsopamu’, Hayuso-mccneno-

BATENLCKAR cexTOp, PaKyNLTeT I'NADOTOXHHEN N MeJHo—
paune TCXA, M., 1861,

3. Kpatinft oTueT no mMonensumM NCCnenosammsi COOpy XeH s
Tlnoruna c xomBummposasusmu sarsopame mnx, B.®,Jlo-

apxosa”, Apxus wmcraryra "Cpensarunposoaxnonox”,
TMIHT. !m& .



" YAK €26.822 : 621.078

A.P. MAHCYPOB

PACHET CHCTEM ABTOMATHYECKOINO PETY-
/THPOBAHHA HA OPOCHTEABHEIX KAHAJIA&C
NMPHMEHEHHEM YCTPOHCTBA “NPOTOC”

HamsecTexn PRA ABTOMATHYECKHX MIGKTPHYECKNX perylsfTo-
PO8 ans cTaCuaNSauME yposHef WA PACXOLOS BOAM B OpPOCH~
TOALENX kananax, paapaborawumx CAHHHPH, Hucraryrom 3H ep-
reTaxx AH YaCCP, macraryramx “Cpenasrxnposoaxaonok’ =
*Tanposoaxoa”,

BonsmuncTeo sTHX yoTpoficTs me mawno WHPOKOrOo HCHOMAb-
S0BAHMS B NMPAKTHKE N3-34 CAOKHOCTE M3I'OTOBNCHHSE, MONTANA
M SKCIAyaTAUNN, HEAOCTATONHO# HalleXxHocTH B pabore, A0pPQro-
BH3lbl, HECEPRAHOND M3rOTOL.i€HHS, HEeBOAMOXHOCTH npocToro
CORNIeHEHNS B XKOMIAGKCEe C NPHMEHSOMLIMNE A%NS HPPRI® Al HONNBIX
06" XTOB YCTPOACTBAME TeneMeXaHHxy,

B cpask ¢ 3THM cCexTOop aBTOMATHIAUNN N OpraiH3auus
axcinyarauur macturyra “Cpeaasrunposoaxaonox” paspaboran
8 1887 r, ycrpoficteo Tuma "[IpoToc® ANg ABRTOMATHYECKONO
PETYNEPOBAHES HA THAPOTEXHHYECKHX COOPYXeHHSX I'HADOMeNHO-
pPaTHBHILIX cucrem [1/,

ABTOp CTaThbk Bhipaxaer G/aroAapHOCTL MEXeHepam
B.H.Autosony n JLLA.PpurepMany sa XOMCYNAbTAURXO

' TIQ FHOAPOTeXdMYeCKHM ponpeocam,



Onwurasie obpasuwm “[Iporoca” B 10687-1068 rr. ©uan
HCHLITANL B NACOPATOPHE WHCTHTYTA M B NPOM3IBOACTREHHMX yC-
AOBHNX HA OeficTRylOuHX mppuranwoRnux obsextax YaCCP, Pe-
JYABTATM HCHBITAMKR noxalsanu, 4TOo ycTpoficTeo pabotaer No-
CTATOMHO HANEXHO, TOYHO ¥ VYCTORYHBO,

YCTPORCTBO CKONCTpPYHpOBAHO M3 CepHAHBIX SAEMeHTOB,
TPOCTOR B HaNanxke M SKCNAyaTauus, MOoXeT OwTh Nerko H3ro-
TOBMeHO B NW6OA SnexTpoMexaHuyecKol MACTEepCKOR MIK HA 3a~
sone, llo sakasy Cpenasrpnposoaxnonxa nporapoacree “llporo-

ca” ocpoun TamxesTOKME 34811 HPPRIALKOHHOrO npubopocTpoe-
Hus,

Kpatxue Texmuueckme nanmwie ycrpoficTsa
*IMporoc”

YecrpofcTeo npeasa’nar 3o aNs EBTOpEry/iRpopaius ypop—
Ha soAs (Bepxnero, HaXHero Gbeda WAN CMeuw aEROrO peryispo-
BAHKS), Nepenagu yposie#i ¥ PACXONA BOAbL

Auanasonst aBToOperyAMpOBANMS 3@BHCST OT MO HGHKAIHN
HCOIOTb3yeMbIX OATYHKOB H COCTABRASION

Anana3on yposus poawm: 128, 250, 500 m 1000 cowm;

AKanaldoH nepenana yposHe#h ® pacvona soas ot 20 no
'00% MaxcHMaNLHOro SHaAYSHHS PEryAMpYeMON BerihwMH Li

Morpewnocts (uyscranrensuoctTs) cucremum aproperysnin-
POBAEHY RACTPaAMBAETCH B NpeAedax;

mo yposik: oT + I no + 20 cowm;

10 nepenaady ypopself m pacxoay Boasi: OT #2 no + 8%,

YcrpolicTeo ofecneuwsaer "sanepXxy” u dopmapopanme
YRpaABNKIOWero AMAYAbCa, 4 TaKkXe Nayd3s B CAeAyOWEX AKANA-
30HAaxX! |

ARanas3oH lapep¥xu - or 0 no 60 cex;

Ruana3on wmMmyasca - ot 5 no 180 cex;

Ananalon nayss - or 10 cex no 30 mum,

YerpoicTso ofecneunpaeT aBTOMATHYECKY H PYyuHYO KOp-—
PeXKUNI0 MNRTEALHOCTeR YNPABNSOWEr0 HMOYNLCA B "MAay3hl B Bbi-
WeyKxasSaHHLIX Ipemenax,

Npuauunxansiias SaexTpyueckas cxema ycrpo#ticrea "llpo-
Toc” mpEmenesa wa puc,l,

MNrrenue - mepemennunft Tox Hampsxeuwem 220 » ¢ nonyc-
Tiotamat no NOCTy xeaebaunavu.llorpeSagsemas monmocts -50 s,



B kauecTBe NATYHKOB K YyCTPORCTBY MOIYyT NpPHMEHATHLCS
npubopsi, paspaborTanibie COBMECTHO CHEUHANbLHBIM KOHCTDYyKTOp-
ckuMm Gopo "Taanprbopasromaruka® Mmuurasnpoma CCCP u
CpenasarsnpopoOXxjionxom:

natauk yposus TEna AY [27;

natTyex ypopHa Thna HYTl s 6nox paccornacopanus THNA
BP-1 cucremu npuboposn tana "Baxky-1* [/3/;

naTyux nepenana ypopsHe#i poaw Tuna IITY /27;

paT4ek nepenana OWEamMoMmetpHuyeckmit Tuna AIA /2/;

crRcTema npubopos TEnma “Tamkeut” [4/,
a5t
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Puc,l. dnexrpuueckas cxema ycrpofictea “Ilporoct

BoaMOXHO TakKXe NpEMeHeHHe CHCTeMsl npHOopoB THIA
"Baky-2’, paspaborananofi CKBE “Tl'aanpebopasTomarnka”, As-
raiposonxo3oM ® 'mnposonxosom [3/.

*[lporoc” moxer paboraTh B KOMINIexce ¢ NwGof W3 cHC-
TeM TelleMeXaHHKH, NpHMeHgeMbX B HPpHTauWM, B TOM YHCIe
¢ cucremamn twuos TPAC-H [8/, TUP-81 (8] m "T'yaucras”
[ . J g

WaMenenne yCTaBKH Pauﬂ#nu B3 AHCIEeTYepCKOro MyHK-
ta ([OT) w wa mecre, g
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Ha pac,] Boxasan BapHant KIMOHONEA YOTARKE RAKLOM

T, /APeAtNDMNM peBepc splWM MEKpORRNTaTOMeM BAOKa yu-
MAMeNUa yCTanxoR,

flpe ynpansenns yorasxof wa A ans KONTPOAN 4@ BelN-
IEEA NCHONRIYOTCH TRACKIMOPONNS BAN AANTOABNOCTS Kusd @il
MPARIONNR, ONPLANIREMAN HD BMPAX ou N !

“l _HI'F

T,,,-‘*Lp-—‘—: (n

s
ne I"‘I““" - BpeMs ynpastewus YCTABKOA;
3

= BHINYKEA NpeamAyMeR YOTABKE YPOBNN BOAM ANTO-

M; peryasvTopa;
AMMO DOAYHNTH;
Vy = CxopocTh ROMeseNNs yCTABNE,

Buaw acnonwennus ycrpoicraa;

NAPYMHOE OPMOroAalNeNN0e HCHOANONNE ~ B BNAS WK&-
a5

HKTOBOE HCIONHOHME AN YOTANOBKN 8 HOMEUMeNNN Na WN-

@ NN NaKeanX ynpamtesus,

Crommacrs yorpoficraa “liporoc” napyxsoro uCnoameN ks
Pl HOCepHIOM HATOTOBIeNUN Ha TauxedTCKOM J880He NpPH-
QUUORHOrO NprLOpoCcTpoeHKA cocTanuna 200 pyGned,

Heroropwe BAPHANTH HCLOALIOBAMHNE yCTPOACTSA
“Nporoc”

I “llpotoc” moxer GmTh NpuMeen ANS ABTOME NMeCKOA
TAOMAMAAULNE yPOBHN BOAM BepXHel'o Onoda.

Ha puc, 2 noxasana GAok-CXemMa apToOMATHYECKOR CTabm-
N3AUMH yponus woan beoxsero Oueda, Hpuemilemas ans nepe-
OpaXEpainix ¥ COPOCHNX COOpYRenKil,

Pexovennyercos Aarysx yposus taua [AY wsan “Baxy-17,
ocrosund wa: Gnoxa npwema dausawus ycras xx (3Y), cob-
Teeuno narsixa ypomss (1Y) w Gaoxa "wyab-oprame” (HO),
OTOPLIl ONpeleNfaT JMAK N DAMINMENY PACCOMMACODANMN YC-

& XN M GAKTHNOCKONO YPOBES BOAM,

y — BOARMNNA yCTABKN YPORNS BO4M, KOTOpY® HeoOXO-

i
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CTpe/KH NOKA3ILIBAT HANPARINGHNS OCHOBHLIX YHPARAHG-
WAX BO3AEGACTBEA SNEMEHTOR CHCTEMbI ABTOPEry/HPOBAHKs (CAPR)

Ksmenenid vemadnu

HCmOWUn DAen o 1igpe e u
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|

L l
r‘\
|

-‘_—_-—l_—p—i—p_—.”_-—___....‘_.-_-_

el e I e e S ——————

N e e o e e e m—n— — — — — — — — — — —

e e B e T e e —

T ——— e — S W S S — — S —

ek T T T

Puc.2, Bnox-cxema apromMaruueckofi crabunusa-
UHE ypPOBHS BOAMW BepXxHero Obega:
- naTy¥k ypopHg; 2~ asToperyastop “[lpotoc”;
9- mxag ynpapieHHs SHeKTPONOABEMHHKOM ;
4- snexrpononnremHuk; 8~ sarsop,

lpununun nedcteus CAP yposas caeayomui,

B cayuae cooTeeTcTBHS Be/RYHHL (PAKTHISCKONO YPOBHSN
pe/lMYHHEe YCTABKH apToperynsrtop ypoeis (APY) naxonurcs B
COCTOSHHEH NOKosi, a Bca CAP - p ycTaHOoBHBUIeMCH peXHMEe,
HaMmelelHke pacxona, NpHTeKaero K COOpPyXeHHO, Bbi3biBAET
H3MeHeHHe YypPOBHH BOAbI B pepXxueM Obede CcoopykeHHs, MONO-
KEeHHS NONNAaBKa H BeNW4YMHL BbXomuoro cursana Y, Korna
BE/NdYEHA OTKNOHEeHHA YpOBHS OT 3AQAHHOIND NPEBLICHT AONYCTH-
Miii nipenen, 6aox "Hyab-opras’ nonacr Ha sxoa APY coor-
percTeyomns carnan, APY copMmupyer ynpasnglomui HMay/ibe
¥ gepe3 cTanunio ynpasiesus WY c noMombio saexrponoasemM-
HAKA NepeMeCTHT 3ATBOD HA BeNu4YNHy, Heobxommmyo n/is MK~
BH/I ALLHE pAcCCOriacOBaHH#,

CAP paforaeT AHANOTAYHO W B CAyYae M3MeHeHus BelH-
YHAL YCTABKH, YCTAHARTHBANA HOBLIf Aanapuift ypope#b,

A



fl. “Mporoc” wcnonuayor Ans ABTOMATHYECKOR CTAOWAN-
SAUNN ypoBHS BOOM MuXHero OGneda,

Ira CAP oTnsvaercs oT shlleONHCANHON ARWD TeM, 4TO
AATHEK ABTOPEry/NSTOpPA KOHTPOJMpPYyeT ypomedb HixHero Oueda,
foAaBas COOTBETCTByWOUHe CHNHaNm Ha eXxon yctpoficrea “[lpo-
T00" s

ltl, “lMporoc” npumensor ans asToMaTHueckoli cTabunus a-
UKe pacxoma ponst, Ha pmc, 3 noxaszana 6nox -cxema aBTOMATE-
4eckolt crabunusaumm pacxona BOAL COOpPYXeHHS C pacxonomep-
BbiM ycTpolicteoM CAHHHPH tuma “TBC c¢ xonbuom” max *so-
nomMepuas npucrasxa” /87,
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Prc,d., Baok-cxema aproMaTuveckoli crabwam3anEm
pacxopna BOABIS
I- wxad ynpap/ieHHS S/1eKTPONOCABEMHEEOM; 2- ap-
Toperyastop 'Ilporoc -B”; 3~ aarumx pacxona;
4- snexrpononvemuux; 5- 3arsop; 6~ momomep
CAHHHPH.

Pexomeiunyercs AaTuYMK apToperyfsTopa pacxofna THHA
“Tauixent”, cocTtosmufi ¥3 Apyx 6A0KOB, NaTukKA pacxonas BO-
Am Tuna [OPB x Mexaundma hpuema 3aNaHus ¢ 6n10KoM "mHymb-
oprau” TEna PYM,

Mpunamn neficrars CAP pacxona cneaywmsfl,

Cxpoat natpy6ox BONOMepHOR NPHCTABKR HPOXCANT MPO-
NOpUNOHANBALIA pACXOAY COOpyXeH!f MAPHHANBHLIA NMOTOK, yB-

- £8 -



nexas noaseumEBAeMLIl B Hem nopwesnex npwbopa [APB ¢ cmnog,
SaBucgilefi OT Be/IHYHHL MAPHHANBHOT'O NMOTOKA,

Couneuns npuSop [APB c mexanwamom PYM, noaxnouus xx
X aproperyastopy pacxona APP & 4Yepe3d Hero - X SMeKTpononk-
eMHuNKYy, nonyynm CAP, xoropas nonnepxmpaer HeoOGXonEMOe swa-
YeHNe pacxofa Nno 3afasHOMy BO3[AefiCTRHIO NMAPHMANBHOTO MOTOKXa,

1¥. Yerpofictso TIpoToc” MOXHO HCHOABL3OBATE AN ABTO -
MaTEueckofl cralmnu3anuu pacxona no nepenany ypopHefl soaw
& BOAOMepe C pe3Ne/IHTeNbHON CTEeHKOM,

Bnok-cxema stoft CAP noxasamna ma puc, 4,

—— O — ——— . s e e — e o U . i

R A AR AL AL AL AL RLACALCR]

Puc.4. Bbnox-cxema aBTOMATHYECKO#l CTAOMAN3&UHH pacxo-
na COOpyXeHHH N0 nepenaly yYpoBHef#f poAkW HA BOOO-
Mepe C pas3fge/HTe/IbHOR CTeHkofi:
- asroperyastop “llporoc-BE*; 2- mkad ynpasnemus
SMeKTPONOABeMHRKOM; J- NAaTHYHK NMepenana ypoeHefi;
4~ snexTpononsvemuuk; 5- 3arsop; B- monmomep
CAHUHPH; T- pasnenmtensmas crTenxa.

Pexomenayercs NpEMeHATH NATYKK llepenana ypossefi po-
An tena ANY wae tamos APH-1, APH-2 x BP-2, cucrems mps-
G6opos Tuna “Baxy-2", '

lpusnan neficraxs CAP pacxona mo nepenany yposweft
ponn ananoreves CAP pacxona., OcHoBsHOe OoTiE4me B TOM, uTO
R3MepeHHe BOAOMEPHOro mepenana HA NPHECTABEKE NPORIBOANTCN
He C NMOMOmBIO MOpPHEHLKA B MAPUMANBHOM MOTOXEe, & C NOMOMBLID

- BB «



ippeperunaneioro npubopa, saMepsioWero pasHuuy YPOBHESA

epxuero Ouedpa H 5 COOPYXeius # ypoBHS B BOAOMEDHOM yCT=-
JORCTHRe® Ha pﬂﬂﬂEJ?ﬁTEﬂhHﬂﬁ CTENKOH h,,;.

Y. "llporoc” ucnonnbuyloT Ang apTOpPeryNHpOBAHHA Nepena-
la ypoBHeR Bofit Obedon coopyeHud,

- Ora CAP npumensieTcs, HANpHMEp, NPH KACKAAKOM pery-
IHpOBAHHK MO cnocoly coobuwawmuxca ypoepHeft /8. Ona oTiig-
1A€TCH OT BRLIEONHCAHHOHA NHWBL TeM, YT0 BOAOMEpHLIH Kononen
> PaldReNIKTeNbHON CTeHKOH B HeM coeduHeH ¢ ObegamMu coopy-
VeHHS,

Kax BHAHO M3 NpUBeNeHHLIX Bbille NATH CXeM, OLHWIM H3
Oumux snementor CAP apngercs 91eKTponoOAbEeMHEK, 06ecHedm-
JaloWKA HeoOXonumoe mMaHeBpHpPOBAHHE 3ATBOPOM,

[Ipumepon anexTponoaseMuuka, Haubonee NMONHO yAOBNETBO~
sAomero TpebopanuaM KOMNNEKCHO#l aBTOMATH3AUMH, MOXeT
CAYXETb YHAQHUHPOBAHHLIK THNOBOA SNEKTPONOABEOMHHK MADKH
3-66, paspaboranuuiii Cpenaarunposoaxnonkom (107, IMoasemuux
[ ero CTaHUHMs ynpapileHdsa o0eclnedyHBaOT HaAOEXHYO 3AMHTY Me-—
(GHH3MA H ABHTATEeNS OT leperpy30K, BO3MOXHOCTL MeXaHHYeC~
(oro “cnapupanua’ 3aTBOpPOR B eAuHuit arperar ® pubopa B
IOCTATOYHO WHPOKKHX MNpeneiaXx CKOPOCTH NepeMelieHHsT 3ATBOPOB,
>T0 0COOEHHO USHHO C TOYKH J3pPeHHS ABTOMATHIANMA H TeleMe-
(AR H3AUMHE, TaK Kak noaponser noaobpark B KOHKpeTHOM OOBEx—
'€ ABTOMATHIAUHHE ONTHMA/IbHYIO CKOpPOCTH NepeMelleHHs 3aTBO=
)a, a Takxe obecrneunTh OnaronpuaTHbIe YC/IOBHE NS paBHOMep-
{Or'0 OTKPBRITHS SATBOPOB H AAA THAPDOMEeTPHH H& COOpPYXeHHM
IPR MEEHEMAIBHOM KONHYeCTBe aNnnapaTypbl,

[leppuit crocob pacyera peflefBo-HMIy/lhCHOHR
CAP ypo H#s BOAB

dror cnocob naer BOSMOXHOCTH YNPOWEHHO PACCYHTATH
)CKOBHEIE MapameTph penefio~-ummnynscuot CAP ¢ anutenn -
10CTBIO NepPexoUHbIX HNPONeccOoB A0 HECKONbKHX ASCATKOB MMHYT
{ o 8TEM napameTpam nogobpare annaparypy asTOMATHKH H
onparaemoe ¢ mefl oSopynopanmue,

Pacuer gxnwgaer cleAylomse ONepauHH.

NMonrotosurensaas - cBop ¥4 06paboTka HCXOAHNX MAFHBIX,

Onpenencune 3anasnuipaiug 00BexTA pery/iHpOBAHES

B AAMTENBHOCTH may3nl,
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Onpenenenne ANHTONBHOCTH POrylupyOUEX MMAVARCOS X
CKOpPOCTH NepeMelleHns 3aTpopa,

[Ilpopepxa CAP Ha apaprilisie N ¢dopcHpoBaEHLIe yCnomms,

lTonGop annaparypw w ofopynomamus,

Hcxonnpmmne DAHHBIMAM SBAKKTCN:

pa3Mepbl H KO/NHYECTBO BONOPEryNHpYyOUWNX OTBOPCTHR W
SaTBOpPOB, YK/AOHB! AHA H BOAHOH NOBEPXHOCTH, WEpPOXOBATOCTE
pycia, pa3MePpbi XHBOI'O Ce4YeHMS NOTOK&E, PACCTOSHHE OT 3ATEO-
POB AO MecCTa pac.o/IOKeHHAs NATYHKA, NApAMEeTphL BOOOMEpHOro
YCTpORCTBA, AONYCTHM AR CKOpPOCTE H OHANA3OHLKI H3MEHEeHHSN
SXCNNYyATAUHOHHLIX PACXONOB K IOPHIOHTOB BOAM (pacyeTHuR
ARANASOH SKCNNYATAUHOHHLIX PACXONOB HA3HAYAIT COrNIACHO Aef-
CTBYIOWHUM HOpDMAM M YTOUYHSIOT B YC/NOBHSX XOHKpeTHOro of6nhexra);

rpaguxXH 3aBHCHMOCTeR pacxona oOT: :

yporus sonwt l, = f (H) e creope ycrarosxm narTum-
Ka,

OTKpbiTHR 3aTBopos {, = ¢(J) M

CKOpPOCTH NOTOKA QF - P(v).
3neck Qp - pacxon, HK3MeHSOWMACH B PACYETHHX Npedefiax;

" W = ypoB2HbL BOALI;

§ < oTkpmTHe 3arTBOpa;
V = cpennss CKOpPOCTh NOTOKA,

Ecix ®Tu 3aBRCHMOCTH HEOAHO3HAYHLI, I paduxkH HeobXo-
AEMO NMOCTRONTL ONS KpPARHKX pacYeTHRIX 3HaYeHNi.

JXCHlyaTauRORH O~TeXHONOTHYeCKKe Tpebosanus x CAP -~
8TO mnpexae acerc Tpebopanus kK KAYeCTBY peryiANpOBANNHS
3a0aHHOIO TEXHOMNOI'WYECKOr'0 NpouecCa, XapaxTepH3ylmeMycs
CIeAyOMRME NOXASaTeNsMH;

JerofiqugocTiio paborm CAP, 7.6, TaxeMm peryimposa-

HueM, npe xorTopom CAP nochie poGMymeHNs BHOBL BXOANT B

JCTAHOBMBIUI@ECH COCTOSHNe C BOANYHHOR perylupyeMoro mnapa-
MeTpa, Haxoasme#dCs B SalaERMX Npegeiax;

CIaTHjeck perynmpye-
MOl BONINMNHLEI OT 3J3AN&HHOIO 3NaveNNs (Onpeaengercs 30xHO#
HeYYBCTRETE®/LEOCTH norpnmnn@rm AaTYNEKE N aBTODPerylnsTo-

P& NIAK XOSPPEUMONTOM CTATHSME &BTOPEryASTOPOB CTATHRYOCKO-
ro meicraEs)- 4. :
Crarevecxoe OTERIOMCNNE He AGLXHO NPeBHNIATH AONYCTH-

MOl TMOrpelHOCTN peryANPOBAHNH,
B npakTere HeofXoamMas ¥ OOCTATOYHAY TOWHOCTE 8BTO-



peryfiuponaius yposus xoneGrercs s mpesenax or ¢ 1 ao $]0cwm,
4 pacxone - s npeanenax # 2 &+ 5%,

Hcexons w3 meobxoaumoft TounocTs asTopery/1Nposax us,
HA3HaYaeTCA 30Ma NeqypcTeuTeNbLHOCTE CAP:

48 € —— AQgpn ! (2)
r
+dH <K ; AHgon (9)

r

roe £ dQ utdH - 3oum weuypcreurensuocry CAP no pacxo-
Ay W NO ypOBHIO;

Aagm” ﬂHgﬂn*' AONyCTHMbIE OTK/IOHEeHHS PACXONOB M YPOB-
Hefl OT 3afaHHBIX;

A, = xosppunnenr sanaca towsnocrs CAP, npmau-
MaeMmbifl B npenenax or 1 mo 1,8.

Taxoe HasHaveHMe 30HL HeYyBCTBHTENBMOCTH OBOCHEYEBA-
T BbiNlO/IHeHKe TpebopaHHH X TOYHOCTH anIoperynnpomﬂ.

/CTAHOBHBUIMECR OTKNOHeHus pacxonos A, ¥ ypossefi A,
> OCTaBAT:
ﬁg s a4 (4)
H
A, £ dH (8)
AHMAMUYECKUM OTWIONEHHEM PeryaMpyemol BeAWIuiisl OT

ANAHHOTO (MM yCTAHOBHBWIErocs) SHAYCHHS - A 7 » Xapax~
'€pH3yeMbIM BENHYHHON "Nepd ,eryArRpopasus” -~ MA¥CHMANLHBIM
IHHAMHYECKHM OTK/IOHeHHeM perylupyeMofi Be/lHYHHLI B Npo-
@CC® ABTOpPery/lHpOBAHHS;

ALBRTENLHOCTRIO NepeXoaHoro npouecca npH aBTOMAaTHYeC~
OM perynapopaxusd ~T — BpemeHeM, NO HCTEYEHHH KOTOpOIO
HHaAMHYeCKOoe n'rmulafna, BO3HHEKIIe® B pel3y/ibTaTe BO3IMYlle-
HH, CTAHOBHTCH H NpoONO/IXaeT OCTABATHCH MEeHbLUIe HEeXOTOPO#
AAAHHON BelHTHHbI,

Benuurny % MINTeNbHOCTL NHHAMHYECKOI'O OTKTOHeHHSH
eobxoan Mo ompenensuTh NNF ClefyOWHX PACYETHHIX PeXHMOB



Prc, 8, 'pajpux nepexoanoro nponecca penefino-

EMNYNLCHOIO ABTOPery/1HPOBAH W]

X_ = 3anannoe 3HAYEHREe peTyAMpYeMOoro
u?ﬁlﬂlﬂpn; AX <« uaMmeHenne napameTpa
Gea aarToperynxpoparnsn; + OX « aona
neuyncTenreasuocTy CAP; 7, - anurent
HOCTBH OAHOI'O UMKIA POr yIHDOBAHNE;
Tp = RONTENLHOCTL NEPeXOAHOro NpOLUeCCE;
A ¢ - nepeperynuponanne (numamugecxoe
orxnonenne); A, ~ craruveckoe (ycramo -
sxpweecs) orTxnouenwe; AXp - nons pery-
ampywmero poaneficrerns CAP ma peryianpye-
MBIt HapaMeTp 38 ONNM NEKI PerynHpoObaHRs;
AXp ~ wenwauna (sppext) perynupyomero
nosnefictees CAP ma peryiupyemuift napa -
MeTp aa& BCe BpeMS NePeXOLdor'c mpouecca
POryiHPOBAH NS .



goaMywendi, CeRCTRYMOUIKX Ha CAP: nopMansxoro SECHNYaTE~

KROMNOPC, GOPCHPOSAHHOI'O H ABAPHRHOIO,

FTOn HOpPMAAbHLIME NOHNMAKTCH BOSMYMEHER , BHILBAGMLUE
HOPMANLH LM PKCIINYATALBONHEM DeXNUMOM rosieban kit pacxoaos
w ropusosrtos B Obedax coopyweriuil,

KoneGauus pacXonos H IOPHICHTOS NpH npomycke (GOPCHpo-
BAHHBIX PACXOAOR OTHOCATCR X QODCHMDORSHHLIM BOIMYLIEHNRM,

B atux caywasx CAP nonxma obecneiuparth TONHOCTL N
yCTORYKUBOCTH ABTOMATHYMECKOrO pPery/iRpoBaHid JaNAHHBX YypOB~
Hel HAW pACXOAOB, HpHYeM peryilMpyeMbie NapaMeTph ue A O K~
Hnl AOCTHIATh ONMACHLIX A/ COOPYMXEHMR IMayeHHM,

Mon apApHiHLIME NOHMMAIOTCA PpexuMil paborTw CAP npa
apapuax (npopuipsi Aav6, BLIXOH K3 CTPOS COOPYXeHEN WIN €ro
0COpyAOBAHKSR M T, ),

B apaprflabiX CHTyGUHAX AONYCKAETCA yMeHLileHHe TOYNOC-
TH apToperynupopanks, 3ato CAP nonxma ofecneuusaTh NOBL-
weunoe OBucrponeficrare, 4Tol0n CHH3KTR pASGMeph ABADER NN
NpeNOTBPATHTL ee,

Mpumep nepexonmoro npouecca s penefiEo~kmMnyILCHOR
CAP uaobpexen ua puc.d,

OnerenbrocTsh OAHONO LHEKAE peryiXipopaHus TD. C KJ1 =
ALipAGTCH K3 C.4Mbi

Tu"l"a-l-TH#T“, (8)

rae T_ ~ BpeMR 3JanepXxk HMNyaIbCaj
T = AAKTEALHOCTs WMIYNbCA;

Tn -~ OAMT2/BHOCTL MAayasl.

BoabweseTe0 MppEransc. . AbnX O0BEKTOB XapakTepH3yeTCs

OTCTaBAHHEeM H3MEYeHHS M YCTAHOBAGHMS PeTYyNHPyeMOIo Nnapa-
MeTpa OT MOMEeHT2 BO3MY WeMHsH, BpeMs STOI0 OTCTaBaHRA
HaspBaeTCH "BpeMexeM JanasasisanEs obmexra’,

[Ona perynupyemoro ypomHs BOAW B BOAOMGPHOM KONOAUS
HxHero Orneda spemMa IJana3AnBAHMK OnpeaenseTcs Cy:MMOft

0 N SR B (7)

roe Tu - Bpems 3anasnsipanks obsexTta;

o



Tn = ANHTe/BHOCTE OTCTABAHMA H3MEHEH N YPOBHR B BO-
AOME@DHOM KONOANEe OT HOMEHeHHS YDOBRHA B Kanane:

Tl = ANHTeNbHOCTL TPAHCNOPTHPOBAHHA H3IMEHEeHHOTro pac-
XOOa OT 3aTBOpPA N0 BONOMEPHOIO KONOALA H AMHTE N im
HOCTh nuroxmn o6BexTa X HOBOMY yCTaHOBWBMIeMyCs
- POXHMY |3aBUCHT OT BenmumHs GLiTOBOrO pacxona,
Be/INNHB HIME@HEOHHS pACXONA M COBOKYNHOCTH TIRApPO-
TeXHHYACKMX CBOHCTB y4acTKa kxaHana):

T = narTenbHOCTH nepeMelleHHN 3aTBOpAa .

3
ad (8)

rae AS - naMeHeHHe OTKphITHS saTeopa;
Vy = CxopocTh nepememenxs 3aTeBopa,

Ha puc.8 npusenes rpagux mamenenus YPOBHS B BOAO-
M@PHOM KONIOALe® HIXKHEI U Obejda npe HexOTOPOM BO3MYIIeHHHN,

L, t

Prc8. I'pagnx maMeHeHHS ypOBHE B BOAOMEDHOM
Kononne muXeero Gneda coopyXemms:
H,, H, -« yposr pofin npH yCTanORHBUIEXCSH
pdllm&x AO X Hnocne po3MymeHEs; [, - Mo-
MEHT BOSMYMeHHN; {, ~ MOM®HT OXOHIaHWSN
nepexoauoro mpomecca; T = DPOMEeXYyTOK
BpeMeHN OT BO3IMYyMeHNS N0 Halana H3MeHe-
HESl YPOBHSI; /o ~ BpeMS 3aTaGALIBAHNS
obrexra.



Hepeaxo ocuosHy wacThs npeMell SANA30MBAKEA COCTAR-
nser penuyuna T , a penuunun Tg T cpasiurensno man,
Mpu senwwmme T: > 1 munyri ux voxlo ue swumcanrs, e
SBOANTE KOSPPMUNEHT Jannca & QOpMy/Ie PACHETA BpPEMEMX nayan

)
n
o W= Ty (8)
riue l(n =~ KOS¢QHuUHEHT 3anaca, NpuHMMaeMiil B npesenax
o+« 1,1 :
TK,cau;BG : 120 :240;40055005}300
K 5 3 2 1,8 1,2 1,1

Pacyer T cneayer mects nns xpafiuux snavesufl pacveT-
HBIX SKCM/IyATANHOMNBIX DPACXONOB B COOTBOTCTEBME C NIBECTHbLi
MH M3 IHApPABIHKH MeTolaMM pacyeTa HeYyCTAHOBHBUWETOCH NBH-
MEeHHs NOTOKa 1 OTKphiTOM pycihe /117,

Ilo ynpomensnomy cnmocoby pacuer T npomspoamrcs cle—
AyomuM obpaaom: .

a) NS ABTOperyNMpOBAMES ypOBHS HEXHero Gheda

Tl- —K.T_' (10)

rae ( -~ paccTomEMe OT 3aTBOpA COOPYXeHES [0 CTBOpA YO
TAHOBKM NAaT4YHKE;
V =~ cpenmsas CXOPOCTL ABWKEHES BOALI NpH pPacYeTHOM
SHaYeHHHN pacxona;
K, = xo3$PnumeHT, yUYNTHBAOWMEA BeNKYIERy cxopocT: V ,
npuErMaeMsit 8 npenenax 0,9 « 0,9:

V., M/cex 0,4 0,8 0,8 1,1 > 1,8

K v‘ 0:3 M oiT 0, 8 n.'



6) ans aproperyauposenus ypomus Bepxuero Sueda

T « Q8 LBIH (11)
K AQ

rae L - anuna PACNPOCTDAHEHRA KPHBOA NOANOpAa B BEepXHeN
Gheje coopyxkenns;
8 <~ wmpuna sommore noroxa no BepXy;
dH - nonosuna 30HM HeYYBCTBUTEONHOCTH, ONpelenseMas
COrfnacHo seipaxenno (3);

Al - waMmenenwe TPAHOHTHOrO pacxona, BHILBAEMOE OTKIO-
HeHHeM ypoBHS pepxHero Oneda OT 3ALAHHOIO 3HAYE-
HuA H oo smawewus H + O H (uam no awavenng

H-aH),

Pacuers anmrensuocrefi peryaupyomsx wmnyascos T
CKOpoCcTeft mepememerus 3arsopos V., ka-3a H @JTHH © fH OC TH
S/leMeHTOB BOAOPEery/NHpyOWHX COOPYXEeHHR pexoMeEAyeTCHs Nnpo-
H3BOANTL A/if YOThIpeX 3HAYEHHH# SKCH/TyATAUHOHHBIX pacxonos:

ABYX, KpalHHX H [OBYX NPOMEXYTOYMBX,

r
EI.:Jll B Maxc < 3 ’ (12)

T
H MMNH

TO KODPeKHHIO AMMTEALHOCTH HMOYNLOA B HOPMANLHLIX DeXHMAY
pabormt CAP MOXHO He BBOANTB, 8 NPEHNHMATBL DACYETHOE 3HA-
yenme mmmyasca T = (1,2 + 1,5 ) (ISR (18)
Pacuers npomasoasaT Tax, Ha rpaguxe Q, = f (H)
puC, T BONNSHE pacyeTHHX 3IHaweHEfdl pacxona, passawx 0,40 . "
D.B% s &l m 1,20 ony * OTKISAKBAIOT 3HAYHEN, P
COOTRETCTBY LIRS HonycTrMol CHOTpemHOCTS peryaxpoBamms pac-
xona. + AQ non® ¥ OUPERSAST AouyCTHMME XoleSanus ypos-

—

weit + A H ¢ W3 supaxenxi (2) »x (8) ompemenswor z0my

sevyscTeuTensnocT® CAP ¢ d@ u« + d H, lia rpagpuxe
Q; = #(8) , npaeenemuom ma puc, 8, xaxonst coorTpeT-

crayomxe + A4 pacueTHne mepemeriexsx + O S,

MOCN® Yero BWYNCASIOT MANTENBEOCTH PeryIKPYOWEX HMITylk—

as
cu‘ -_IE-- L]



¢

f ] can

5 0
O O Qs 0B0py Qupe Gt 120,

Prc.7, Tpadmx sasmcamocTH Q=1 h).

_—_—-—_—*_——

- +d o

Pro, 8, [pajux sapmcumMocTs Q,-y(ﬂ) nis
ONNOMPOMENNOTO OTKPHTRSA 34TBOPOB.



Pexomennyemnie snavenus Vi /127 ahww » Taba, 1.

Tabnrua 1
V, AN BpONOPery/NpyOUHE COOpyMe- -
[pysonoasemnocrs . 9 R atxindy
SNOKTPONOABEMHNKA,

"NunefR bt BOAOBM~  COPOCHOM,IONOBHOM
NYyCK W NEperopaxu- pery/isTop K Nepero-
! BANIIee COOPYXEeHNe 'paxupalilies COOpyXe-
: co c6pocoM B mepx~ :mue Gea cOpoca »

:HeM Obede . mepxHem Onege
<85 Drui 1,0; 1,8 1,0; 2,0; 3,0
5 « 10 1,0; 1,8; 2,0 2,0; 3,0; 5,0
10 + 20 1,8; 2,0; 3,0 2,0; 2,0; 5,0

o e—

JnaveHHe NNRTENLHOCTH JaNepXKH WMNyabca T  npeapapu-
TONBHO 3a0aOT B NMpeaenax 0 +« 0,8 mun, a sarem yquuan eu
npx mananke CAP wa o6mexte.

[To sapepmenku pacyera mposoaAsT npopepxy Guicrponef-
craust CAP p ¢opcHpoBaNHmX M asapRAELIX peXHMAX, HCXONH HA
HepaBencCTBA: v

7] co A
KF VIP‘:(_'F:Q_:VI )}KAVS , (18)
rae 7\'?. ~ AAMTENLHOCTHL OAHOI'O UMK/I& PeryARPOBAHMS;
§ = CpelHss CKOpPOCTL NMepeMemeHKs 3IaTnopa, HeobXo-
AxMas np apapufiiofl extTyaumn ma obwexte;

V,” - cpeamss cxopocTh nmepememenms 3aTmopa, HeoGxo-
u Vs 0 ANMas NpK nponycxe GOpPCMPOBAHHKX PACXOQOR;
—,:—c V, = Cpeamss CxopocTh NepememeNNs 3aTBOpa 38 KK
peryfinponanus;
KpuK, = xosdpduunentn sanaca Gumcrtponeficraxs CAP » dop-
CHPOBANHMX N lllpllllul pexuMax, NpuHEMAaeMLe
no rabn, 2

o



Tabnuua 2
- : Pll:l.ﬂll;, M /oex
K“'mu'f;ihﬁ BOAOBLITYCK - cBpocuof,ronosnol pe-
o " e . ~r————7——%ryasTop R nNeperopaxmu-
;é.(]u . 10e s 20; - i | pamee COOpyXeHNe
: .#20  + 50 . <10 10+ 50« :‘}lm
; i E : T # 50 +100 °
l(* 1,2 1,56 2 2 3 4 5
KA 2 3 4 5 2 El 6 8

Ecar uepamencrmo (15) me cobnmomaercs, 1o 8 CAP xe-
laTENbHO NpenAyCMOTPeTh AOCHONHNTE/NbHMEe KOPPeXTHpPYOmMNe yCT-
PORCTBA, ypeANYHBAOWMNE ANNTENBHOCTH pPeryANpyOmero EMITY /1 b~

Ca R yMeRBUIAVMINEG ANMHTEABHOCTH Nayss R NMRRAA peryampopa-
HEA,

PaccMmorpum npumep pacuera CAP ypomus mwxmero Oreja
BONOBLINYCKAE,

HOns ysacrxa xamana mexny coopymesmem w CTBOPOM yC-
TANOBKN OATYHKA ABTOPETrYNSTOPA HIBErTHO!

Qo =f(hys) (pue.T),

Qp = @ ( 3) (prc.8),

Qe =®(V) (puc.B).
Konrgectso satsopos - 2, THn ~ naockme.

Paamepsl oTeepcraii - b h = 2,5 x 2 wm,

I'pyaonoasemuccTs - 5 T,
PaccTosame oT 3aTesopos 00 CTBOPA YCTABOBKN NATYHKA
{ =860 wm, b
Q"mﬂ 12 » /cex,
Hasnauenwe moposumycxa - opoilenme,




rer— e .

o
0;.. 2 Gllﬁt

Puc, B, Tpagux sasmcwmocte @y = P[V).

To we npn asapuiluom pexume V; =50 cm/wac,
TpeSyerca onpenenwrs:

Nawrensnocrs nayas -~ T .
Anwreannocrs perynwpywdlux wwmnynncos - T .
Aocrarowmocts Gucrponeficrans CAP 5 gopclposanon

H apapuiinom pemumax MPpE NDERATOR TeXHNYeCKOR CKODPOCTH
iepememenns sarmopa - V.

Tunw oSopynosanus = SRNAPATY DR ,
Mpennapsrensno Janaemcs:
Ananasonom sxcnnya cemmons wx pacxonon:

ap mun = 0.4 Q HOaM =4,8 HGJ"C&E

Qp maxe™ 1,2 Q wopse "14,4 2" /cex,

Texnuveckoit cxopocTuio LABHXeHKs 2
’W‘,J = 2 Mm/cex,
TowHOCTE apTOMaTHYEeCKOrO
KOTOpas RO/KHA COOTBETCTBOBATE
BONHYMHBI pacxona

arpopa (no Ta6n.1)e

PETYNHPOBAHES ypOBHS,
AOOYCTHMOMY MIMeHeH RO

- 3 ﬁamﬁ ¥ 3% or aHﬂW'
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Kosdduunesrom sansca ToOMHOCTN - l(' * 1,9,

Bpemesem satepw=i sMnynsca - T, = 20 cex,

P ewenne
I, Onpenensem AnutTensHOCT: NaysM - T . Mo rpaguxy

QF = @(V) waxonum V 0,27 m/cex a V =
= 0,85 m/cex, O;'pqnn::u T‘ N0 BPAaXeHNO 1‘1‘6}:

Tl rl
" ey 740 cex; ’ a " 80 cex,
MUK Maxe
o popmyne (8) :
; 4 E
1= T84 cex; «™ 340 cex.
TH -

lpakTExa aBTOperyANpOoRSHES HA NPPATANNONHMWX CHCTe-
MAX TOKa3bipaeT, WTO NpH cofnoaenNE yCAOBESN

-
. e (18)

1 MuN
MOXNO H® BROANTL KOPPEXNRI0 AANTENLHOCTH NAY3IH, & NDpMHHN-

MarTh ee pamsoA T -

B nawmem npamepe
/

T |
—fq—" = 2.8 £ 4, nosToMy HasHavaeMm Tn-
n

= 784 cex,

M, Onpenenses ANETONLKOCTE PeryANPYOUKX MMIYILCOB.

Mo rpagpuxy @, = (h R AXOMHM A hﬂlﬂ npu ..AH,,,;
=003 - Q0 I t{wu /cexj

A Ragn - ¢ B8 cm,

A Raon -
- ¢+ 4,85 omy
o
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Haanavaem aony neuyscreatensuoctd CAP no YPOBHIO
Ha ocHopanun Beipaxenns (3), npunamas Haumeubee SHaYE-
e A Ny,, , 4ro oBecneunpaer HEOOXOAKUMY IO TOMHOCTH pa=
6ot CAFP po Bcem nmanasone uamenexna PACHETHHIX pPACXONOB!

dh *= + 3,46 cm,

Hasnagvaem dh = *+ 3,5 cwm,

Mo rpaguxam &, = f(h) T 4, = 9 (8 )
HAaXoOKM pacyeTHhIe NepeMelleHHs 3aTpoOpoOB dSP nna
ssavenw#t {, , pasunix 0,4; 0,8; 1,0 u 1,2 -
SateM m3 3apucumocTR (14) onpemensem pacyYeTHbI® NJIHTe/ b

HOCTH HMuynabcor. PesyneTartni npupenews: » tabn, 3,

Tabnuua 3
a QP h : d Q,, ; Sp . d'sp : Tu
M /cex : o
i CM M /cex | oM cM 1 Cex
—

4,8 88 0,21 44 3 15

9,6 170 0,25 105 4 20
12,0 168 0,28 142 6 30
14,4 2186 0,35 188 I 35

T MaAxKe
CooTrOwenue -;_'—"Wq-—- SN - 8

u
Ycaoswe mepasenctsa (12) pumronmeno, xoppexumio ANH-
TEAbHOCTE RMNY/bCa MOXHO He BBOAMTH, TOrna no BbIPAXEH K IO

(13) T: = (18 + 22) cex. Hasmauaewm T:,' = 20 cex.

Li, TpoeepseM nocratTouwrocTs 6umcrTponeficTeus CAP p
$OPCHPOBAHHLIX H ABAPHAHLIX pexnmax,

Ha r paguxax Qp -f(h) H Qp = ¥(S) no
3anaHHBIM CKOPOCTAM V: M V: onpenensieM COQTBeT-
CTBYOHIH® CKODOCTH M3MEHEHMS pacXoaon V: X Vo
nepeMemexnfi 3arpopos V: B V; NpH KpafiiEx 3HAYe-
HESX SXCHAyaTauMoMMMX pacxonos, Io dpopmyne (8) namrens-
HOCTH UHKAA peryimpoBaHus 'I'Il = 834 cex,

Ha sasmcumocte (18) maxonmm smavemwe V:" .
V:’ = 0,048 mm/cex = 17,3 cm/wac,
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[To rabn, 3 onpepengeM Kﬁ? =15 x KA - 8, nocne
1eI'0 HAXONKMM 3Havenns K Vf H K‘ V:

H npopepsiem
cobanenue HepapexcTsa ,

5). Pacuerw cponum » rabn, 4 :

Tabnuna 4

__"-'-:—_—-—l-—— — B T — s

: o * A Qo " A P * A Q@ - A
Qo: VY, B Y Y Yy W KoVe K'Y,
bk §SUL DML | Yol M UseM QU Bvsvac jom/uae ousac
. ———————————————————————————— — -
4,8 10 50 0,6 3,0 8,686 43 12,8 128
14,4 10 50 1,0 8,0 20 100 30 300

Tax xax ycnosus mepamencrsa (18) we BLTIONHE HIOTCH, HEO6-
‘OMHMO BBECTH KODPEKUHH MIATE/NLHOCTEA MMNYALCOB M May3 »

POPCHPOBAHHOM H apapuiiioM pexumax paborm CAP, ymenmumpai-
[lHe COOTHOWEeHHe M

T
I

B namem npumepe nocrarowno:
ans GOpPCHPOBAHHLIX PEXHMOB COKPATETE QAENTENLHOCTL UNK-

& pery/iHpoBaRHs "l"Il 8 1,8 pasa, 1,e, no 460 cex (manpamep,
& cueT coxpamenns T 1o 420 cex);

0l apapHillHBIX peXHMOB: p

npwH Qp - (014—0.81 QHFFH  NpHHEHSAB K‘ VS =200 cm/gac
OKPaATHTL AIHTEONTBHOCTEL HHKNa peryaupopanns T B 1,44 paaa
YTOObl HCNONIL3OBATHL Ty Xe KOPPeKHmEIX NAy3sl, STO H B popcr-
OBAHHOM DeXHME) R YBeNHUHTH NNHTENLENOCTh HMIYILCA .
paMepHo B 8 pa3, T.e, 00 180 cex; 4

npu Qp =(0,8-1,2) Q » o Tpmmac K, Vi
- 300 cm/uac, coxparuTh ANHTENLHOCTE WHKNA pery/lHpoBanus
"B 2,2 pasa, T.e, 1o 380 cex, X yBeAWYNTH ANHTENBLHOCTHL HM-—
iﬂbcn no 180 cex (urobm MCnOAB3OBATE Ty Xe KOPpPEKUHID HM-—

YAbCa, MTO H B QOPCHPOBAHHOM peXxEMe); Torna T COCTARAT
00 cex.

1Y. NonGop snexTponoAseMEEXA NO CKOpPOCTH, Ipy30Nnodb—
MHOCTH H THIy 3aTpopa NpOM3BOARNM B COOTBRETCTBHH C pexo-
Ennlnnnun THIIOBOTI'O 'lpml'l‘l BRHATOBLIX NOABEMHHKOB MOOENH

- 101 -



B-66 /10 & Tabn, l.

[IlpEEMAaeM THINOBOR BHHTOBOR BAEXTPONCI LEMHEK MEpKH
53BIY ¢ onuosaxonHofi pe3nbOofi I'py30BOro BHHTA ¥ rpy3osof
raiixu 80x8 pmecto 60 x /2x8/ no THNOBOMY NPOEKTY, 470 o8«
NeYHBAET CKOpPOCThH NepeMelleHH 3aTBOpa JNeKTPONPHBOLOM Ha
1 M 3a 8,2 Mun, unu npubnusurenbio 12,2 cm/mus,

Y. MNonbop annapatyphki AaBTOMATHKH 10 PACYETHHIM 3HaYe-
HHSAM

T = 20 cex/160 Cek,;

[
T, = 794 cex/ 420 cex/ 200 cex;
Ty = 20 cex.

PaccMorpenne TexHH4YeCcKHX naHHuniX ycrtpofictea “Ilporoc”
/1] nokaspisaeT, 4TO OHO YAOBIETROPHET NOCTABAEHHLIM YCNOBE-
M H MOXe: OhiTh NDHHATO B KAYeCTBe ABTOperylsaTropa,

OcrosHoe Tpebopauue k naruuky - obecrnevesue pacdeTHOl
30Hn HeuyBcrTBETenbHocTH Oh = + 38,6 cM, B kauecTse nar-
YHKA& ABTOpery/lsTopa ypopHd NpEHEMAEM KOMIAexT npubOopoB TH
na “Baxky-1":

naraex tuna [AYI1-250 na npenen mamepeidua 250 cMm ypos
HE, SBAAIONMACH HepBHYHLIM AATHHKOM-yKalareleM ypoBHS [AH-
ana3oH ypopHeR mo rpagduxy Qp = f(h) , npusenennomy ua
pHC, TJi

610k paccornacopanus TEna BP-1-250 wa ToT xe npeael
H3MEepeHHs, ABNdMHACS NATYHKOM AaABTOperyndTopa ypOoBHH.

3ona HeuyscTBHTeNbHOCTH Gnoxka BP-1-250 macrpaupaer-
CH NpH Hananke Ha cpabaTwpadHBe yNpapidoKX KOHTAKTOB NPpH
OTK/IOHEHHH YpPOBHS OT 3ajaunoro #a t 3,0 cm,

Bropo# cnocof pacyera penefHO-HMIy/IbCHOR
CAP yposus soam (”cmnocof npo6”)

3ror crnocob pacdera CAP npuMeHEM s AeACTBYIOWRX
0D BEKTOBR,

Cnocob npo6 naer s pane chydaes Oonee BHICOKYIO TON~
HoCTL onpefdenenns napamerpos CAP, Taxk Kak “MexXanH4YeCKH
YyURTEIBAET HeNMHeHHOCTH o0BexTa pery/lHpoBA-iHA B Xole nposBe
penus npoS 1 BO3MOKHLIE HCKAKEHHE pacHeTHLiX R3AUMO3 ABHCH:
MOCTEH# MapAMETpPOB, BLI3bIBAGMpie@ HETOUHLIM HCNONHEeHHeM 061
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OXTA NPH CTPONTENLCTRE,

Pacwer no nanmomy cnocoly sknmwaer onepeuns,
CBop  06paborxa wexonumx ABAHMX, OCHOBHMBIME N3 KO-
TOPLIX AWAgOTCR:

Ananasonu w HeoSxonum ag CROPOCTL HIMeNeNNN SKCHAYSTA-
UNOHMLIX pacxonos W ropusowros soasf

PA3MEDM N KONHYECTBO BONOPETyNHpPYIINX OTBepCTRE ¥
3armopon;

Fpajukn aapucwmocred pacxona oT ypomMa moam B cresope
yerenosxk nerxaxa Q, = f (H) x or orxpuras 3aTmopos

Q = y(3);

Fpagux  Q, = f (H) Qs = ¥ (8 ) neoba-
SaTtennun: Meroa npo6 noasoaser oBoATHOE # Gea unx,

Onpenenenne mertonom npo6 ocHosnuiX napamerpos CAP:
ncnuﬂﬂuuunn TEXHHYECKOH# CKOp >TH nepemMemeHns 3aTmopa,

Vi § Beamuunn sanasnusanus ob6vexTa peryamposamus T
IPH pA3HLIX 3HAYEeHHHX G, i Xapaxtepa "Switosmx” :unega—
HEHAl pacxoma m ypomus; OTHOCHTeNLHOA peryampyiomeft cnocoB-
HOCTE 3aTBOpPOB NpPH DASHLIX 3HAYSHHEX HX OTKpPTRA,

Onpenenense pacuernmx awayennd ANETENBHOCTER EMITYyNb-
COB, nays u lanepxex,

lposepka CAPF gma POPCHpOBaNNLIEe ¥ aBapEfiiuie PEXHMBL,

[TonGop oBopynopanks = aNNapaTyphls

lloscurM npumenenne cnocoBa npo® ana pacyera CAP
YPOBHS BOak BepxHeiro Obeda NeperopaxXussailero coopyxerssa
HA NpHEMepe.

HasecTno:

QHUFM- 15 Mafcen.

Kontutectso sarsopos -~ 2.

Pasmepnt otesepctait - 0 A = 20 X 2

Huanazon wamenenns Qp = 04 Qo0+ 1,2  —

CxopocTh ysenuuenss m ciuxenma FOpH3OHTOB B BepXHEM
&: BPR QOPCHPOBAHELIX peXHMAX Sxcmayarauuw ~ V@ =
= cM/qac, A

To xe npu apapsx - V,, = 14 cm/sac,

HeoGxonwmas TOTHOCTH ABTOMATHYECKOTO noafepKUBAH RS

lapamworo yposms pepxmero Gwega A f,y,. = + T o,
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[Inanadon PACHETHONO RIMEHGHESE ypoBun sepinel o Baegs
1w,

Coopyxeune paboraer ¢ pacxomom (0,8 &+ 1) Q____ 680-80%
)T HePHOAA BereTAlNN,

TpeSyerca onpeacinTs:

3ony HevyscTeHTenbHocTR CAP,

AnNRTenbHOCTE NAYy3mM - 1 -

[ARTeNLEOCTS peryampyoiinx EMOyAbLCOB -~ 1 .

AnuTenbHOCTE 3aldepXXK EMOyabca - 1., ’

OocrarounocTe Guicrponeficreana CAP B popcwposansmx M
ABADHAHBIX peXHM ax,

Tanm annapatypsi astomataxe ® oSopylomans =,

P e mexn ne

i« lMposenenue npob.

Bce 3aTBOph COOpYy®eEKN yCTARABIHBAEM ' B IANHeeIKy
H3a OOMNAKOBLI€ ECXOOHBEe OTKPHTHSE, papikie NocCHel0BaTEIAbLEC
20, 40, 60, 80 » 100% oT noAEOro pacYeTEOro OTEPHLTHR 3a-
T ROPOB,

Mpeanonoxuy, uTC NONyYeHE ChAeayoLine NAHEe!

S, om : 40 . 80 : 120 ; 180 200
Q. m/cex: 8,8 . 7,0 7 1,8 180 : 180
. i 5 190 . W wﬂi 200 200

Ll

e e =

[loxaapmECh ycnoxoesms Gbegom, 3acexaem ppeMs N mepe-
wemaeM 38TBOPhE H3 YKA3AHHBX BhWlle NOJAOMEHHA B CTOpPOEY yBe
AmucEnx OTEP-TEHS Ka senwsmmy B 5+ 10% or nonmoro pebosero
xola 3aTBOopoB. Onpenenms seNNIANy B BpeMS TepeMeuwesNsa 3a-
TBOpPOR, MOACYNTHBASM CPeAE PAKTRIECKE RCHOARSHAYI TexXmE-

JecKy®™ CROpPO Th Oepe MemeHNs 38TBOPOE 1O gopMyne: .
u AS |
V = 4 { IT|
» Ta:

rae V: - RCMONHeHHAS TEXHRYECKAs CXOPOCTH NepemMemenNs
aateopa, MMm/cex]
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AS - nepeMenenme sarpopa 3a nanuy© npoby, Mm;
T,g = cooTs ercreylomas nasuo#f npobe ANHTENBHOCTHL He-
peMelleH s 3aTBOpa, Cex.

OnnospeMenuo B gopme Tabiaunu 3anECLIBaeM Yeped pas—
Hble JIPOMEeXYyTKH BpeMEeHH 3HAYeHHS NOVOXEeHHS YPOBHA HAaAYHHAL
C MOMEHTA NnepeMeMeHHs 3aTBOPOB H KOHYAS MOMEHTOM YCTAHOB-
IeHHS HOBOT'O T'HAPAB/IHYECKOr'o peXHMAa HA COOPYXeHHH H B ero
Ghedax, 3aTeM ITH Xe 3aTBOpPW NepeMemacM B HCXOAHBIE MOIO-
HMEeHHS H TaKkKe 3JanHChiBaeM pe3ynbTaTh Habmwoperuf#i 3a npobEbIM
peryiiHpOBAHH €M,

[na samero npeMepa pesyibTaTh 9THX Npo6 NpHBedeHH B
Tabn, S,

lIpeanonoxum, uro nepememenne satsopa sa A S =10 cm
saisno [, = 33 cek, Orcona

ey RS . -

s 33 9 MM/cex.,

Ha asanusa peaynbrTatos  rtafm B NelaeM clenylomEe
BhEIBOM b1, | ;

NnmrensHOCTE 3ana3nssaius ob6bexTa yBeliHYHBaeTCH C

yMeHblleHHeM pacxXoda COOpYyXeHHd, H IpH Qp = 0,4 QHH#H
oHa cocTtapigeT okoio 300 cek, a npm _ QP = 1.2 Quﬂpﬂ =
m CekK,

C yBelHYeHHEeM OTKpHITHSI 3aTBOpa erc OTHOCHTe/IbHas pe-
ryiupylomas cnocobrocth (BIHgHEE Ha COOTBETCTByIIee H3IMe-

HeHHe pery/lHpyeMOro ypOBHS BOML _ﬁ_g_ ) ymeHbmaeTcs
(raba, 8),

Tabnrua 8

' : | ; 4

S, oM : A, Afl, cm o 3
40 10 9 C,9
80 10 74 0,7
160 10 - 0,4
200 10 e M 0,2
200 15 3 0,2



FPerncrpupyem Ouronue xoneOanun v omin ROl &
KOUOAU® HPH TPEX PDAAHMX YyOTAMORNBIIRACH S0 00 UAX PACAGHON,
Onmaxux no senmvmne 04 Q... « Q.. » L2 Q pm,
NPORBROAN OTONSTM “opes 2 ¢ 0 cex Ho NPOTHMEHER HOC KON k-
KRE MuHYT,

Peayanratu sanncupass s Bxie rpaduxs wix Tabinu s,
Tan, ua Ta0n, 7 wuano, w10 nepuon “Amxanus” BodL B BOAOMEp-
HOM xononus cocramnmer or 10 po 30 cex ¢ amunwryaoh or
4 0.’ Ho t 1.8 om,

i Onpenenesine sonm newyscrsurensnoors CAP, Oua on-
penensercs no mupamennio (3), ras K_ npusnmaston pamimm
1,28; v

dH = | 4 U.ﬂ CM,
Hasnavasm dH = ¢ 8,8 cm,

W, Onpeneneuus ANNTONMOCTH SAAGPKER HMIY/ILCA,
I [Ananason sxonnyarauMosnmx pacxodon, XOTopue ANSTCR
00-80% nepuons sererausonnmx nonwsos, cocrapiser 0,8+ 1
- - ¢ HOBTOMY QNN CPOANEro MX SHAMGHNN NAXOAMM 1O
rnﬁn.q'np-nuul nom el nepuon Gurosmx xonetannfi yposus »
RofOMepnOM xonopne, Il &~ 20 cex.
2, Haxoawu mpemn 1‘. no gopmyne:

T, =180, (18)
rne T, « anwrensnocrs seaepxxs (n mawem caywse T, =
- 50 ﬂ.l)n

1Y, Onpensnenne aaurenssocref nays,
Hanrennnocrs nayaw 1" BUMABOARETCH WS BAPAKOH KN

T“ - K;Tﬂ - 'l (“’

rae ":. ~ KOSppmiNeHT JANACa, HPEEMMasMuil NpH onocolfe
npof s wpenenax § + 1,1

T io0x ,M' 00+80 | 00+180 | 180+300; 9604600 ;> 600
e e e e e A e et ——————t s e e R
SR ST 8 1,2 1,1

K



Tn Ulipeiensesd no taba, 5 KaK ANNTELLHOCTS NepNOds
OT HAYANA NBHAKEHHS SATBOPA A0 MOMENTE, NOCAe KOTOPOIO
YPOBEHL B TOUKE JaMepa OTNHYAETCH OT BHOBL YCTANOBNBN IO~
CA 3Ha4eHHs He OoNee 4eM Ha HANEP. [l 3ANAHHYIO AONYCTEMYK
BeIRYHNY, KOoTOpyw ofocamaumm xax Ad H., lNocneamss noaxma
OnTh MeHblle 3anaHRON 30HLI HewyscTBHTelAbsocT O H.

AdH< ¢ (0,2 « 0,5) dH, (20)

B nawem cnyvee AdH £ # 1,1 + # 2,8 oM.
lpumem AdH £ £ 2 owm,

Hafins no taba, 5 suavenus T , no swmpaxeswo (18) on-
penensieM COOTBeTCTBYOmMKe AARTenbHOCTH naya, Pesyasrarm
cpenenst p Tabn, B,

Tabnauua 8
S ' ‘ 1 - { o9
QpiM /cex T » cex B T“. cex
:
8,0 180 1,9 240
15,0 80 3,0 150
18,0 30 3,0 60
J §
OrHomen ne —'-.'r'n—'!'m = 4, nostomy no ycaosxio (18) o
1 MHH

HOPMA/TbHLIX PEeXHMAX SKCI/IyaTAUKE KOPPOKUNIO MAHTeNLHOCTH
nay3sl MOMHO HE BBOAHTb.

Y. Onpenenenne NIuTeNLHOCTE PEryANDYOmEX HMIyILCOR
MOXeT NPOH3IBOAHTLCH NO OBYM BapMAHTAM,

l-#t paprauT, [To nanusiM npol cTpogTcs ryaduxx 3aBXECH-
MocTeh QF- f (H) = ﬂp- [ (S ), x sarem
pacyeT peneTCs AHANOI'NYHO pacdery T Ho nepeomMy cmocoldy,

2-# papmanT, [lo nausmM npob (e, Tabun, 8) crpoETcw
rpagek 3anHCEMOCTN OTHOCRTeNbLEOR peryinmpyomeff crnocobuaoc
TH OT Be/NYHHL! OTKPHLITHS 38TBOPOR " =F (S)

(puc,10),
3arem nnm weTwmpex amawemmit (J, » amanasowe ot
0,4 Q“m o 1,2 @, ppn BOXONEM 3Imawerwe 1‘. no ¢op-
Myne _ e 7.5 AT ] -
pallls ' gy . 3 (21)



Peaynbrarm pacwera csoawm s Tabn 0.

Tabnxua 0
uafc‘i:, EH’ | 1::' = AH -
’ M + MM/ C " "
! | L : LY o
6,0 55 3 = T0 0,75 24
11,6 58 3 120 0,60 31
15,0 55 3 160 0,40 46
18,0 65 3 200 0,20 82
T
CooTHoweH e ..‘__I._.l.l_ﬁﬂlﬁ.. - —;-;—' = 3.8 > 3, ychonue
H MEH

Hepapencrea (12) me prnonusercs, N NOSTOMY HeobXOmMHMO
BBOCTH KOPPeKIHI) A/NMTENBHOCTH peryiEpyloillero WMiynbca,

ﬂ

a2 i i T _,.’
40 50 e 150 200 ¢m

AH
Puc, 10. Tpagux SaBiCEMOCTR g =F(8).

YauTHBAK, NTO COOTHOWSHEE 48 31,8 < 2, nocraros-
HO BBECTN AONONHNTENLHO OmHy CryneRb Koppexuxx, Toraa pas-

Gmpaem Q0HY peryiMpopesHus HA ABa yvYacTka, ¥ nmo rlpazm
(18) ans xownoro ms EEx maxoawm ankTensuoctTs T .




-'————__

Pacuer npupenen s Tabn, 10.

Tabaxua 10
L e . SSIG—
@ . T C T . TP T TP
a O HEMEM T Ty Maxe ' g * B Maxc’
s R R S iR : T"

- . . . H MHH *: H MEn
_-\_\._
6+ 15 24 48  35; (29.36) -éf-l,a-::a
15 18 46 82  80; (55.89) %—-2 <3 P11

dta xoppexuus ANNTeNLHOCTR EMNynbCca BBOANTCE B CAP
OpHE pacxoge ap = 18 M /cex,

Y1. NMposepxa CAP na ROCTaTOYHOCTh GuicTponeficTens
B QOPCHPOBAHHLIX ¥ GBADHAHLIX peXEMaX NeN8eTCH &RANOrEwNO
TepsoMy cnocoby wam, ecam pacwer T NPOBOANTCH IO BTOPO--
MY BapRAHTY, TO HEXECHeAyomEM nﬁpa!m. 3

Ha sasmcamocTr (8) maxommwm "l"II [ —,-1',..- . WO BLIpa--

xenno (15) - V;p o8 3aTem no popmyne ngmncual ne-
PEMEIIEHNS 34TBOPA M COOTBETCTBYOMEro NIMEHON NS yposHs,
C Y98TOM KX CKoOpocTeil

/
Vg ™Yy ﬁg ‘ {22}

» -
Moacramnas m3mec pe SuaseHms V: g Vy "

- J =f
Hafilenume no rpajuxy 4% Ffﬂn) i _.:':%'.E’TH' :
BHYHCINEM BeJl N9 HH b Vf L V; " » 2 no Tebn. 2 ompe-
tensem K. V@ | KA V: » Pat9eTH UBNBOLNM

B Taba, Il‘; . I

S



Tebnmua )1

e e
-

-
L

o “T P: “
v, : ‘{! H‘? V:I KJ"I’

Q :
i’ : cM/4a c: AS .cm/wac cm/uwac cM/uac’ CM/¥ac
: :

i
L] L

8,0 0,116 124 0,75 13 18,7 39 73
18,0 0,182 187 0,20 &0 70,0 150 280

lMposepka ycnopuil HepapeHCTsa (18) nokasmisaeT, 4TO

" ng <K, V2

Quawc, ® TOSTOMy HeoOBXoauma KOppeKUMS AnS
yBenm4esus V, i no naoﬁxunmhm 3Ha4YeHH TIpH pac-

Xonax OKONO (1 + 1,2) Q opm + Hns 3TOro NOCTATOWHO, Hanpi
uap. yBeNH4HTE B Nepuoa anﬂpuﬂﬂmx peXxXHMOB COOTHOWEHHEe

Qﬂﬂﬁﬂ

?!' Ao 3HaYeHHS, PABHOIO:
I

T A
wl Z - 20
( = ) 0,182 , =157 0,26.

u
Y, TonBop ofopynopaHrs M annapaTyphi &BTOMATHKE Mpo-
BONMTCS AHANOrHYHO nepsoMy cnocoby,

AATEPATYPA

l,i YcrpoficTBO AJis ABTOMATHWMECKOINO pery/HpoBaHHd YpPOBHS,
nepenafa ypopBHefi M/IH pacxolla BOAbl Ha COOpyXeHHIX
ruapoMennopaTHBEEX cucTeM “Ilporoc”’, PerucTpannoH-
Huff Homep 65648 ot 16 sapapa 1868 r, lockoMETeTa
CCCP no pnenam u300peTeHEi M OTKpHITHH,

2, B.M,lMnorauxos, U.B.Kyneuxut, [aTeuki TeneHsSMepeHHs
TeXHONIOrH9eCKHX NAPAMEeTPOB HPPHIallHOHHBIX COOpPYXe-
Hufi. TABTOMATH3AUMS H TelleMeXAaHK 3allusl MAaricTpanb-

BBIX rnauﬂpuuﬂnuu' » HUHTH Taanpoma CCCP, 1883,
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&% BM.llnorurkon, AJL.Bpatiuun, Hosas anhuparypa i KO T~

POiH B peryisupopanHs yposHelk W pacXxodoB poAn Ha
FHAPOTEXHHYECKHX COOPYXeHHSAX OPOCHTENLHBIX CHCT eM.
dxcnpecc-unpopmanns, Cepuss 5, »wamn, 8, UBHTH I -
nposoaxoaa, 1068,
4. B.M,Ilnoranxos, U,B.Kynenxku#, Cucrema npubopos THna
“TawkenT” nns KOHTPO/NS M pery/iHDOBAHHS pACXOAA
ROALI B OPCCHTE/IbLHBLIX CHCTeMAX, "l'asopas NpoOMBILIIeH -
HOCTBL". ABTOMATH3AUKA B TeleMexann3anus, LUHTH
Munrasnpoma CCCP, 19686, Ne 12,
5., H.H.Hosnxos, C.A.llanbckufi, TeneMexauusanua THNHYHOH Hp-
PHTAUHOHHOK CHCTeMBl, “ABTOMATHIAUMS H TeNeMeXaHH-
Jauia MarucrpanbEuX rasonpoponon’, UHTH I'asnpoma
CCCP, 1864, No 1.
8. Texuwweckas wnpopmauus Ha TenemMexaHHyecKoe yCTPOHCTEO
TYP-81 (upenpaprrensuas)., Hanwbuuscxep 3TA, 1962,
Te A.P.Mancypos., KoMnnekcrnoe TenemMexasHyeckoe ycTpolicTBo
THna “I'ynucran” nng aproreneMexaH¥3AUHH BOLOXO-—
saficTeenunXx obbvexTon. MHPopmaumouubifi nuctToxk Ne 68
Cpenaarunpononxnonka, Tamwkenr, 19686,
8 HECTpyknus no ycTpoficTBy M NpEMEHe:HIO ARHAMHYECKOTrO
pacxonoykasarena NPC-60. Tawxkeunr, nan, 3UIIC,1862.
8. 9.9.Marosckuii, H.A.3akycunop, CHCTeMul KACKagHOI'o pery-
nxpopanus. B c6,"'mapapnuveckie CHCTeML aABTOMATH—~
Januy WPpPHranHoHHEX odbekTor”, dpynae, usn, "HWIHM”
AH KaprCCP, 1965.
10, Tanopwe nmpoexTm M 820-4/67. BuuTOBhIe NMOABEMHEKE MOA&-
nx 3-66 png aATROPOR THAOPOTEXHHYECKHX COODYyXeHHN
K TRHomsiM npoextam 820-4/87; 820-5/87; 820-8/867
# 820-7/67, NMepepaboraunoce mananne, Anma-ATa,
locerpofi CCCP, Kasaxckr#t ¢unman LIATII, 1968,
11,M.A Heproycos, Muapapnuxka., M.-J/1., '9H, 1857, |
I12,A.P.Mancypon., Texmonoruyecxkse Tpi60paHEs K 3NMeKTpPONOAL~
eMHHEKAM 3SATROPOB nmuﬂnanpymﬁu: PEAPOTEeXHHY eC-
KEX coopyXenufi, Teaucn mnoxnagos ¥ coobmennft Bce-
COI3HOT'0 CAMEHAPA 110 ABTOMATHIANKN W TOleMeXaHu-
' sanME WPpHrauMOHHLX cHcreM, M,, man, MMxBX CCCP,

BOHX CCCP, AH KuprCCP, 1967,
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YOAK 628.8 : 62].078

P.M,TIOMEHEB

PACHET W AHAJIW3 UMINY/IbCHOH CUCTEMBI
ABTOPETIY/IMPOBAHHUA WPPUIALUMOHHOIO
OB BEKTA

B CymieCTeyOme# mMpaKkTHKe NPpOeKTHPOBAHHE JIOKANbHEIX
CHCTeM apToMaTHYeckoro peryaupopanus (CAP) yposnef
PACXOAOB BOALI HPPHIANHOHHBLIX OO6BEKTOB OCymecTBASeTCH Ha
OCHOBe NpHOJIHXEHHLIX paCYeTOBR, Bubop annapatypmi aBTOMaTH-
KN R SnexTpocunosoro obBopynopanus c nocnenyowe# HacTpofi-
ko CAP ocymecrsnsercs na nocTpoeHHOM ob0bekTe MeTonoMm
MHOrOxpaTHbiX npob., Tako#ft cnmoco6 4acTO He MO3BONSET Ao~
CTHTHYTE ONTHMANBLHON HACTPONKH H KadecTsa paboTul B3agMO-
CRASAHHLIX CHCTEM, KAKOBLIMH SIBNSIOTCSH, HANpHMep, KACKAQHLie
HppHIauHoHHble CHcoTeMu /17,

H3pecTHnl TaxXe: meTonuka pacyeTa HPpPHTAllHOHHLIX CHe
CTeM apToperynuposanus .9.Makosckoro /27, xorna B xa -
HeCTBe perylHpyomuX CpeACTB NPpHMeHeHb! ABTOMATE rHApas—
IA1eCEOro neficTpud, B Metoanxa B.A,Poxuopa /3 nng om -
C¥eM C HpONOPUHOH&/1bH O~HMIY/ILCHBIME pery/isToOpaMy 31eKTPO=-
FEOpAB/NEYEeCKOro AedCcTRHSA.,

B npaxTHKe NpEMENSIOTCH H CHCTeMEL CTabHNK3auun ypos-
Hefl H pacxofop BOAWI C pe’ie iH O=HMITy1bCH bIM | eKTPHYeCKHMH
perynsTopamu., B naHHO#f CraThe H3/araeTCa AHANHTHYECKAS Me—
TONHKA paACYeTa TAKHX CHCTEeM,

Paccmorpum CAP, pxaoyaomyo ob6bexT PeryliHpoOBAHHS H
pelleffHO-AMIYIbCHu# perynatrop. OnauM H3 Haubonee pacnpocT-
paHeHHLX OOBEKTOB pery/MpOBAHHS HA OTKPLITHIX OpPOCHTEeNbHBLIX
CHCTeMax apnseTcs “Nnuuibifl 6bed”, 3aKaHuKpPAOWHEACH THAPO-
YHIOM, COCTOTMAM H3 BONOBALINYCKA M NMOANMOPHO-COPOCHOrO CO-
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pymennst, OCHOBNAN 3A0898 ABTOPEryNHPOBAKAH HA TaKOM I'Ni-
Oydie JAXNOY8eTCH B CTAOCRIHSAUNN pACXOAE BOAOBMIYCKS M
POBHS BOAM B NOABOAQUEM xaxane, IJra samava OGO pemas-
TCH peryinpopankeM sarpopamu cOpc.a N0 KOMARAAM ARTOpEry-
nupahpnﬂn-rmmm C NATYMXKOM YposHsa B pepxuem Onede

pPRC, : :

Prc,1. Cxema CHCTEME ABTOMATHY2CKOIO pPeryliHpOBAHHN!
I~ snexTponpeson 3aTsopa; 2~ pONeEHO-EMIyIbLC-
Hbili ABTOpPEI'yASTOpP; 9=~ NATYNK YpPORAS BROMAL;
4- noanopao-cOpocuoe coopyxenme; O~ pogosmmycx,

Pacyer snemerTos CAP no npeanaraemoMy coocody sEmo-
aeT cGop mcxonmmXx nRamumx (ruapasisseckue NapaMerps xanana
PEAPOCOOPYXeHNR) ¥ Ha OCHOBAMEN XX!

l. Cocrapneaxe nNepelaTOYHOR $yERKINE DAOMENYTOR cEcyYe-
B peryiNpOosaHNs, KOTOPOe B CAOI0 0Yepens NOKpA3IanseTCH
a: |

1) cocremnenwe nepenaromHoR PyExumm obGRexrTa peryANpO -
aHKH;

2) cocTannieuwe NEPENATOYHON GYHXKNEN WCUOIHMTONBHG! O

cTpoRcTea;

Q,IW-III NePafATONHOR QYHKONR ASTOMATEHNSCKO!N
erynsrtope;



4) cobcTpenno cocrapllenue NepeAATONHON DYHKUKE PASOM K-
HYyTOl CHCTeME pery/lHpopaHud,

1. Cocrannenne nepenatTousofi QpyHKUMN 3ev i HyTOfl CHOTe-
Ml peryjinpoBaHus.

I, Asanu3 yCTOAYHBOCTH CHCTEMbI &BTOpPEry/HpOBaAHHH,

1Y.Jlocrpoenre, ananu3a nepexoaumix npoueccos # Bubop
HACTpOeK peryjlsropa,

Huxe npupoaum pacuer Ci; C peNle iHO—HMNy/ILCHBIMHK
9/IeXTPHYECKHME peryisaTopaMH .

I, Cocraenenne nepenaTounofi QpyHKUHE pPa3OMKHYTOH
CHCTeMBbl perynHpoBAaHHS

CornaciHo Teopws NmHeRHHX HMNY/IbCHEIX cHcTem [47,
nepenaToyHas ¢yHkuEs pasoMxHyToft cuctems W (pP) npen-
crapigeT coboft npouspenenne nNepedaTouHbX QyHKUHH nocheno-
BATENbHO BK/IKYEHHEX €€ 3BeHbEeB!

wWip)= Wuﬁ(p)* Wu_y (F} ' Wq: {F) ’ (1)
W(p)= W, (p)-Wp(P) »

roe Wo,(p)- nepenatroyHas ¢yHkuus obnexTa pery/HpoBaHHS
(uppurausossoro xasana);
Wuy{P)' nepenatToyHas ¢QyHKUHS HCIHO/NHHTE/IBHONO yCTpPOH-
ctea (saTsopa ¢ 3nexTponpusonOM);
W‘p(p)- nepenatToyHasl ¢pyHKuHs ¢opMHpylOUero sneMeH-—
ta (EMNyZIbBCHOrO aBTOperyisTopa C NO3HIHOH-
HBIM MATYHKOM) ;
W#WM*WW-—napenaruman OYHKUHR HenpepniBHO# 4YaCTH CH-

CTeMblj

a
‘?:H?— -~ OMepaTOp ypaBHeHHH,
W e T e

ABTOp NaHHO# CTaTbM BhipaXaeT ONAronapHoCTb KaHAHAATY
TexaNvyeckux nayx B.,A,PoxHoBy 3a TeROpueckyl0 noMome B
COCTARJIGHHUN YypasHenxi,

-l“-



l. Cocrapnenne nepenarounolt ¢pymkiium ob6msexra
pery/lipoBaHus

[MTepenaTounans ¢ynxuus o6bexTa pery/HposaHis, COCTOAle-
I'0 H3 y4acTKa KaHala ¢ ANAHHHLM ObedOM, OOHHM IOANOPHO -
cOpOCHBIM COOpYXeHHeM H OAHHM B OAOBLINYCKOM CO CBOOCOMHbLIM
HCTeYeHHeM BONkl, ONpefengeTCs H3 ypapHeHHs B H300paxeHHaAX
OTHOCHTE/NbHO H3MeHeHHs rnyOuHm poAn B BepxHeM Onede/B/:

Lpt&, [»
Z(p) = ';lﬁ” -—%[N,Aﬁﬂi.,q,]: (2)

H
raoe Z e H300paXeHn @ OTHOCHTENbLHOI'O OTK/IOHCHHS I/y-—
OrEn HanoNHeHHs B pepXxHem Onede ranpoyana;

Aa
Af—E--"-- H306paxeHHe OTHOCHTENBHOT'O OTK/IOHEHHS OTKphi—
d THS 3aTpopa BOAOBLIMYCKA;
Aa
Ag= = £ ~ m306paxeHHe OTHOCHTE/BHOIO OTKIOHEHHS OTKPbi-
e THS 3ATBOpPaA NOANOPHOI'0 COOpYXEeHHS;
a, 44,
N,T "Jp. - X@PAKTEpHCTHKA NPONyCKHOR CHOCOGHOCTH BOAO-
12 2, BLIITYCKA,;
"--P-'?—-T— XapaKTepHCTHKA NpONYyCKHOM CNOCOOGHOCTH mMod -
12 NMOPHOI'O COOpPYXEHHS;

L—-—exp@ ﬂﬁ}— EOS(pPHIHEHT, YIHTHIBAOMER ABHXeHHe (pPOHTA H
Tella BONMHHE OT BONOBHLIDYCKAa N0 NMOANOPHOTO
COOpyXeHHd,

rae Tlﬂ_QBlﬂ‘_sV? ]/4-(%?—— , o
vV




RS

4—_?“(1:

a+ﬂ)

nom () F

Hy= o+l 1-c0p 5 ~( r+ud ]

a+8

Ty

v

g9
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KOS PPHUHEHT, YYHTHIBAK-
MER BIHSHHE NPONYCKMOR
cnocofHOCTH BOACBMEYCKa
H NOANOPHOI'O COOPYyXEHEs
Ha NBMXEeHHe PpOoHTa H
TeNna BOJHBI;



_

T T

B paccmarpusaemom Hpumepe o6next PeryABpoBaiH 8§ Xa-
PAKTEDHIyeTCa ClAeAyOWNME NapaMeTpaMu!

& =4,0 uafr:u; Q,=2,8 u'!cu;

Q,= 1,8 m" /cex;
¢ =0,0004; § = 2,0 n;

m = 1,8; n= 0,08;
H= 1,59 m; H .= 1,00 »; H= 0,88 »; 4, = 8,0 »;

b= 20 M; 0 = 0,084 n; @,= 0,928 . Obosuave-
Hug Ge3 uHpexca OoTHOCH .28 K noAponsmemy xasnany, oboamase-

HHA C WHAGXCOM | OTHOCETCH K BOHOBLINYCKY, & C HHAEKCOM 2-
x noanopho-c6pocuomy (Tpasasmrnomy)

c weuniy (cm, pue,l)
3HayeHHS YACTHAX HNPON3IBOOHKX .ﬁr o -?—5— nouy-

HEM M3 rpagHKoB NpOM3IBOAMLIX, NpEHBeldeHHBIX B pabore [/2/:

AAS BOAOBBAYCKA —;ﬁ‘— = 2.08; %—:L-lﬁ.ﬂ:
AN\ MCANOPHOIO COOpY eHHsa!
q 3q
e = 1,48 - §,66,
M a,
Toraa ans xos¢puusenton ypasieuns (2) nocae momcra-
HOBKH HCXOOHBIX 3Ha4YeHHll W noacueros Oyaem HMeTh!:

X,=0,12; X = 4,084; 6, = 0,0048; d,= 4,03;
ab= 0,00167; a+68 = 0,01204; AL = 8,87;
A, = 0,01183; N, = 1,54; N, = 1,44;
."\'4 = 0,071; X = 0,082; T = 6 H# = .78,8;
L
= 0,0128; T. = 1360; L, = 83,4,
g * *

[ipn poaMyeHHHM BHAA €AHHEYHOIO CKAYKA M YKLI&HHLIX

3HAYEeHHAX KOP¢pPHUREHTOBR ANA PACCMATPHBAEMOTO NpPHMEepa ypas-
senne (2) npunumaer Bua:

. 400,8 p + 0,.J ,
8 nepenarounas ¢pyHxumsa obvexkra peryiupoBanus

‘o w;ﬂp’:M 3



waw , ofoswaums @ = 400,8; 8 = 0,85 7, =1360,

H'ﬂnr‘llﬂ a E o+ 5
Wg(ﬂ)= apf il (4)

2, Cocrasienne nepeflaToMRON (GyMKUHE HCHOA-
HHTeNALHOrQO yCTpoRCTBRA

Hcnoanurenbioe ycTpoRCTRO, COCTORuWIEE B3 NAOCKOrO
Sareopa, peaAyxTopa H PNeKTpoABHPaTeNN , ONKCLIBAETCH colMac-

Ho [B/ ypasuesnuem:
(TIP"’)PAI"Zkf ) (5)

rie 'T; - HOCTOSHHAS BpeMeHH SAeKTPOABKTraTens, NpHYeM
ans paccmaTpusaemux obrexros T, K ‘T‘w

( Tyny = AANTEALHOCTH XKOMaHAM ynpapienus);

k, - xoagpruuent ycwnenus (cxopocTh nepememenns)
NpHBOAA C 3aTBOPOM .

Monaras 7, = 0, MoXHO CuNHTaTH XapaxTepUCTHKY HC-
NONUKHTeNLHOro ycrpoikcrasa  umeimoB, Toraa supaxaiwe (5)

npumer sz A, O0=Zk,. Orcona nepenaTounas ¢yukius
HCINYIHHTe/NBHOINO yCTpoilcTRa
il
Wag(P) =5t = 5~ y

3. HMmnyabchmk perynsrtop, Cocramiesse nepe-
AaTOWHON QyHKUNN POpPMMpYIOUWETrO S/eMeNTa

Crabuamsauns yposHS BOAbI B BepXHEM Obede ruapoyana
OCYUieCTBAMETCH HMNOYAbCHLIM PeryfiigToOpoM # NO3HUBOHHLIM O&T-
HHKOM ¥ pOBHH, lepelaToyHas ¢yHKUHT KOTOPHIX ONpededsercd
$OPMHpY IOIMEM 3NeMeHTOM MMIDYAbCHOTO THna (npepsiBrcTOro

nehcrena) [4/):
1T
e § =P
W‘F’T(P} =k, r . (?_)




roe T = AAHTENBHOCTL UHKAA Pery/IMpOBAHKS;

k, = X0SppHUHEHT yCHIeHHH GOPMHpPYOmEro 2/eMeHTa
(nns penefino~HMNy/NLCHOrO peryisTopa k,=1);

T
. T=—,T-.{"-- ~ CXBAXHOCTH HMMYyAbCOB;
T, = ANHTENbHOCTH peryiupylero HMIy/ibCca;

(Y, T, T, = napamerpsi macTpoHKu perynstopa).

B nancuefiuem ang ynobcrea GyneM paccMaTpHBaTh NMpo-
Hecchl B (GYHKIHH OTHOCHTeNbLHOrO BpemeR:m { = =& :
rae t - Texymee spems, [Ipg TakoM H3MeHeHHM MacmTaba

BpeMEeHH OTHOCHT®IbHbIfi HHTepBall nMopTopeHHs Oyner pasen
eNHHKEIle, CTHOCHTEeNbHAA MJIHTE/NLHOCTL HMNy/l1bCA — CKBAXHOCTH
s & MOMEHTHL CheMa OaHHLIX t "6ynyr paBum N
(7 = 0,1,2,9 sy 1 ).
[TlepenaTounyio QyHKHHIO HMIYy/ALCHOrO 3N1eMeHTAa (7) B or-
HOCHTeNbHOM MacmTabe BpemeHH noaydmm, damenms B (7) one-
patrop M -"7;2;—;

: , e, f_e‘l’q
:r sz(w:ku

9

4, Cocrapienue nepenatrodyHoH GyHKIHH DPA3OMKHY—
TOH# CHCTeMbl perylHpOBAHHS

(7a)

Crpykrypuas cxema paccvarprpaemoft CAP cocToHT Ha
HMIYALCHOrO 3/eMeHTa B HenpepuiBHoft wacti (puc,2). Hempe-
pLIBHAS YaCTh BKIW4YaeT 00BeKT H HCNOJHHT&NbHOE yCTpPOHCTRO,
ee nepenarouHas ¢yHxkums npk padoMxayroft CAP, c yueroMm ypan-
gennst (1), (4) »n (8), npumer BEA!

| L agl . b
Sl WH(P}'T;;JH _EL_ (8)
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[lepenatounyio gyHKuMIo HENPEPLIBHOA 4ACTH DPABOMKHYTOR
CHCTEMM B DTHHCITH;DH Mac mutTabe Bpemens 1 IYYHM, 3aMen

onepatop [} Ha
+8) kT
WH(QJ=£-f-q ))‘B : (8)

L]
-

(7 e 1

- %008p~0.85
Wol?) 1380p + (

-a ¥
W'rfﬂjl gl E— w'{q;:i'.g- o

Puc. 2. Crpyxrypuas cxema CAP:
I~ Bo3Mywenue; 2- oOBeKT perynupoBaxus;
3~ ucnomumrenss .s ycrpoficreo (3arsop c

EeKTPONPUBONAOM ) ; 4~ GOPMEPYIOMESR HMMYIbC-
Huit 9nemenT (aproperyisTop ¢ maTyukom),

Beenem o6oanavenue g= ?T Hy YMHOXHB Ha §B
iy

HHCTHTONL H 3HaMenaTenb puipaxenus (8), nonyuwmm:

+8
Wyu(9) _.,,fi;lq ;3 ;"ﬂ

llepenatounyio @ruxnhluu 430MKHYTOR CECTeMbl HMOy/AbC—
HOrO peryl/lHpoOBAH WS W {Qf (e Y4eTOM BO3JefCTBHE HMNOYHAD
HOr'O 3NeMeNTa Ha HelpepLBHYI0 HaCTh CHCTeMb) HAlneM H3
sripaxenua (10) ¢ ywerom (7a);:

o= (222 8T)kp (1-e%)
W(‘I} (qq-ﬁ)g g (11)

(10)




Peweune ypasueuns (11) npn sosnekcreus na CHOTOMY
ROCARAYBSATMILEOCTE HMNYALCOB B MOMENTH spervenr [ = N
RPOROARM, NPANEHSA IPDHENNI CynepnoOSMu MK,

Ofoauavun wepes § *"-'-—'?rt OTHOCHTONLHO® BpeMN, Wi
Mexuomeeck & untepsane or O no 1, rae T - NepHoll MOBTO-
penus EMmnyascon, At < spems, OTCHNTMBAGMOE OT Wauais
Kaxmoro wMmnyawcas fas suuwcreuss W' [g) npescrammm
ypasuenne (11) pasommiyro ummyancuof cmeTeMs B CMmcHe
ANCKpeTHOro npecOpasosanus Mannaca /4/, Nas swavexns &

OXAMRX BHYTPH MMOYNLCA, R ANA ana%eHER & sue HMITY A b
ca WMmeeMl

& b g9y
WT'IF}“"-*%(“E'{-T)*VQ"“' ev-e% "M}(m

§ &9 ). -
W lgr)=e, 45 *2,":-‘ eV, Jm)

y

e ky P,
vo ™ 't‘rlr'll‘ )
. 9: ,J
las paccmarpumaemont cucremm » $opuynax (14) wa e
sosanun supawenut (7) u (11) cneayer npwnats

(§)=(ag+8T) kp ,
Gl ) =gep,



k,=1,

q.ﬂ % Qr g )B ’

Ful 9 =(~ap+0T) &,
Q,(9,) =1

Torna nomywum;

c, = 8Tk, , > (15)

ﬂ | )
Ons paccmarpusaemo#t cucremir dyuxuwu (12) » (13)
¢ ywerom aasucumocteft (14) ® (18) npmumyr sua:

K, ( b
w(g,€)= 1k )+&Tk,(a+ e;‘_’ ) +

- . a Al
+(5T QA & — . 8 ; . @ PE
y: ef-e”

ing sHasena 0< & €7,

Ang 3Ha4YeHHN J)( €K1

[l. Cocrapnenne mepenaTounoli QyHKNEH 3aMkHy-
TOl CHCTeMbl pery/lHpOBaHHS

[lepeaarouias PyHKUEA 3avKHYTON CHCTeMu OnpelengeTr-
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c¥ no opmyae /4/:

: (g.e) P
Wa(€.5)=7+m% ¥ —g'fg{- (18)

Hallnem muorownen P/ ) nmas asyx Cllyqaes:

11046:‘.:;3' i 2)34541.
lpusens x o6memy smamenareno pyuxunio (16) u rpyne

THPY S, ROMyYHM
1) 0K & Y
=W 19.6)= ek [1B7-ap)(e?) +b7p6] +
ke ffree e M Mo A g1 agupa -ee”-e)fs

+h, [(5T*ﬂﬂ)(e Eal TR ‘")—37}35"(; -€)].

Amanoruwnc u3 supaxenng (17) Haknens

2 y<egt
Pa)= W 1g.c)=e%% [{BT-ag)e . e e d, 4y ]+
+e¥, [(8T-q p)(1- e-ﬂ.r) o A 8Type?], (20)
npk srom ans 0 y < f :
6(@) =24 + e[k, (e -e" V) (g 1) +
*A(8Tpk, -1 -e- ”qm; (87- qa)(e"'f"'”we #) s
*pe’(1-8Tyk,).

(21)



Ypasuenne SAMKAYTOR MMIyALCHOR CHNCTEMM WMEST RaA

U'g.€)= “‘fvw ';,o -U'(q,0). (23)

Yunrusas ¢pynxumn (19), (20), (21), momywmm
1) aan anavennp 0 <€ ‘r '

M

| .—JT’O-"( "8’ a 1)
AT 2

(2¢)



i, AsanIEa yCTOHYHBOCTH CHCTEML ABTOpery-
NEPOBAH Us

Ha ycrofiumpocTh nepexoaHbX nNpoueccon B EMOyALCHORM
HCTeMe BAKSIOT CKBAKHOCTL peryimpyiomuy v myibcos Y|
epuol kpanrTopanus T(cex) u kospdmumedas y u.ﬂEHllil (cxo~

oCTh Mepememenus:) perynmpyomero sarsopa K (m/cex),

Ong onpenenesus o6nacTH yCTOWYHBOCTH NPHMEHEM KpHTEe-
uft Typeuuna /47, Hccaenyem XapakTepHCTHYECKOE ypasHeHHe
amxuyTofi cucremur (21),

O6oanaunm:

a, = e*(Brapk,-8Tk,-8Tk yp)+e#1"V (8Tk-apk,);
a,~-B-pe ke (8T-ap)+ 6Tk yp+k e ¥(ap+87);

(28)
ﬂl #_F!
Cucrema ycTo#uKBA NPH BHNOJIHEHHH yCHAOBHM!
) @,+a, +a, >0 |
) a,-a, +a, >0 (28)
) a,-a, >0 | ,
IAKS .
)(1-e2)8Tkp >0, (27)

316 Efe e O g8 BT s >0, (2
)B-e(8T-ap-p)+ETy pe Pk~ (BT-ap)e P Vi, >0. (20)

Pamanlu nepapencrna (27) nser TpEmanbHoe yciosue
0. Ha ocuopauus pewmenns sepasemcrs (28) = (29) no-
}pan( rpagux obnacru ycTOHYHBOCTH CHCTEeME B ¢yHKNRE Napa-—
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merpon /S, ¥ (pnc.3), no xoropoMmy subupawrcs napas.
MeTPM HACTPORKN ABTOpPeryARTOpPE,

o '

240/ 1, T

1.']' #‘m . *

—====eif

as e T .._T-.-.,_t-:-—
L e

& I: |

t %205 ,

Lo &L sy

. Tt Ji‘ltr
4

Lqsk >

" Ilill
o' 0,5 Lo _-’__.., 0

Puc, 8 Tpajux obnacru ycrofiuxpocrs CAP,

Y. NMocrpoenne, anannd nepexoaNnX nNpogeccos
r suBop mactTpoex peryasropa

KawecTso peryampomastns s CNCTeMe ONpelefigioT no Hop-
ME& NePeXOARLX BNpOReCcCCos NPN CTENAAPTHOM BOSMYyWMAlM e
BO3ASACTBER, HaNpXMep, e ARNANWNNM CRavxoM. KawecrTsc nepe-
ZOQAWCTO ppouecca NPu ITOM ONAWLRSSTCH CRSNYOWMEMN OCHOR-
HbiM® KPHTEPHEMES

AxeavEveckas cwuwbxe mepexoamoro npomecca,

BpeLIR DEryANDOBAMNSN,

CTATEYNECKAR HNOIPOWHOCTD,

CTeneRk YCTORYMBOCTE HPOHECCE (CXOPOCTE o0 JaTyXauNs)
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KauecTso npouecca TeM Bullle, YeM Mehblle JHAYEHHS NEp-
phIX TpeX napaMeTpoB i 4yeM Gonblue 3IHaveHu$ NocIedHHX ABYX
napaMeTpoB,

PaccMOTpHM npouecch pery/lMpoOBaHHS lpd HECKONbKHX pad-
NHYHLIX {HanpHMep Ngru) HacTpORKax perylsTopa, ONpeneiseM biX
napaMeTpamMi a’ #H T, B TOM 4HCNe M Ans antokonefare/bHO-
ro pexuma paboTel CuCTeMll,

PacdeT AuHAMHKK [IlpoBeNeH N0 HEeNPepLIBHON HACTH NOACTE&~-
HOBKO! NPHHATLIX BAPHAHTOB HACTpPOHKH apToperyiaarope. Hexon-
Hbi® NAHHBIE BAPHAHTOB pacdeTa npupeneHs s Tabnuue (puc. 4).

AN
(M)

o (AR oy IT nn|n 12K
E‘Fﬁr r ]Eﬁl fﬁ _ o ﬂﬁ Yeen) .mE:r
136 | 0,05 | 6,3 |0,0068] 3,021\0,0275| 816 (10| O
816 |0,0085 6,8 |0.0068)0,021\0,0275|3264| 4 | —
136 | 0,1 '13,6|0.0136|0,0400,055 | 408|610
1768 | 0,0154|27,2|0,0272) 0,084 0,110 |1780| 1 | -
136 | 0,4 |S44 4| 0,06810,2201 — |- 10,087

o o -----‘1— — e — — o by .ﬂ_
; EQ = rmi-u-r.lrr I E2TRET xm
iH'-I--- . LN ] - .

G 15

0,10
]
e T o E . - . _
] : : L1 2,0 251174
500 1000 500 2000 2560 t (cen)

Puc, 4. [I'pajux nepexonusiX npoueccos.

U3 suipaxenunn (2), (8) u (7) maxoamm AE-Z*Dt.E,uf%*:
;e ¥ ﬁT; , TOr4a BMECTO ypaBHeHNsS HenpephiBHOR

yacTH cHCTems (8) x pacuery MOXHO NPMHHTL ypapHenue 061~
exta (2), Pemeune ypapueuns (2) mmeer san /8):

1=k f1-e % )eagke f’]"“—M (30
all_

rae z:



A =1,

& = }.

Pacuer aunaMukn npopedeH Npe BO3IMYyMEHUH BHOA SRMHNY
HOI'O CcTyneNyatoro poaneficTpus, T.€, HIMEHBHNS JalaHNu pery.
NATOPY, HANpHMEp Ha alH = 0,1 w,

[ina paccmarpupaemoro obsexra pupaxenwe (80) npurmme
T BRI

z=[0,858-0,5?_ﬂ%]a:2. (3]

Pewenne ypapuenus (31) ans nark mapranTos C NpHMere.
HHEM MeTona cynepnoamunus [B/ rpapuveck RIoOpaxeHO Ha
puc. 4 (npr some weuyscrputensuocTk perynaropa 0,02 M)
npencrapiger cobofl XapakTepRCTHKH NepexofrbiX Nponeccos
CHCTEM b,

AHA/IH3 NONYYeHHBLIX NPoUEecCOoB NOo3po/igeT CAenaTbh cienyk
HHe BhiBOMI b

1. Ycroiuupnft asroxonebatenbtpii pexum (sapmant Y)
He MoxXer OnTh pEeKOMEHIORAH H3-3A TOI'O, YTO!

a) npw Gonbmux aMnaETynax xonebanufi yposHa BOAb BOS-
HMKA®T ONACHOCTHL pA3pyUWeHHS (pas3MubiBa WiH onondasus) namb
KANana;

6) npr nGux amMnarTynax xonebarmi, NpeBHWAMHX 30—
HY HeYYBCTBHTENbHOCTH, NMPONCXOANT YaCTO® BKAKNYEHHEe 2J1eKTp(
NBHrATEe/Ns NMOAbBEMHHKA pPerylMpylomMero OpraHa, YTO NPHBOAHT X
npexneppeMesHoMy H3HOCcy O00OpynoBaHun:

B) B Cllydae HANOXKeHHS MeCKONbKNX BO3MylleHH#i CHCTeMa
MOXEeT NepefiTh B HeyCTOHYHBHE peXmuM, 2

2, [ns ycTo#4¥HBOro, MOHOTOHHOI'O pexmMa paboThl CHCTe-
MBI C peNnefHO-EMOYABLCHLNM pPerylsTOpOM AONKeH Ha3HAYATECH
HMIIYIbC TAKOR AARTONLHOCTH, YTOOH peaxuxs obvexrta nNO npu-
pameHKIC YPONHS p CTATHKE He npeBbliana BeNIRYEHL J0HN He-
YYBCTBHTE/NBHOCTH CHCTeMbl, CTHenosarelibio, YoM BAbLMie Tpe -
Oyemas ToyHOCTE CTa0HAM3ANME, TeM NpoaocaXuHTenbuee Gyaer
NepexXOonHufl Npouecc NpE OAHHAKOBOM UepHONe KBAHTOBAHRA H
OpR NPOYAX PABHLIX YCAOBHSX LIt perynsTopos 0e3 KOppexiHH
WMIYyTbC 8,
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3. darrenLHocTh Nepexoancro npouecca COXpAILGETCH O

yMeNbiteneeM nepxona kpasTosanus (xpuswe | w W), Taxxe
PRXHME MOPrYT ObiTh peXOMeRAORAHW NDH INeKTRDONPEBOAE Ml
Nof MOUHOCTH,

4. B HexoTOpsiX CiAyH8sX MOMHO UPHMHDHTBLCH C YBeNHYe~
HHEM HPOAOIAXHTENLHOCTH NepeXOoAHOro NHPOUeCCA, eC/AX He [0 -
HYCKAETCs MACTOe BKAKYedHHe dnexTpoipusona (xpusas I1), Ta-

KOR pexHM Mo¥MeT OuiTh DEeXOMeHAOBAH AN /OK&NLHLIY CHOTEeM
ABTOperyldpoBai iy,

9. Kpenaa 1Y noxkasspisaeT BOSMOXHLR DeXHM paboTel Ci-
CTeMul NpH NpHMEeHEeHHH NPONMOPUHOHANbHO~KMAYNLCHOID peryis-
TOpA.

[Ipupenennas mMeTon#xka pacueTa NepeXOAKBIX NMPOUECCOB
sactpoex CAP ¢ HCcnonb30BanueM RPUHUENA CyNep NOSHUHM NpH-
MeleHa nmpy pacueTe KOHKp THOH cucTeMhbl [T/, rae pacueTHhie
lapaMeTpul Npouecca OTAnYalTCHd OT NPAKTHYECKHX NPHMEepHO
na 5%, Takyio mMeToaksy nenecoolpasHo NPEMEHATh LN pacHe-
Ta ¥ aHanu3a AMHAMHKH /oKanbibiX 00nekTOB ¢ SonbWn 4H 3xHa-
TeHHAMH TIOCTOSNHHON BpeMeHH M B3AHMMOCBH3AHHBIX CHCTEM C
dopsaxom ypapiedds CAF we puuwe Tperbero. Ypaskenus Gonee
CACKHBIX CHCTEM, HANPHMED KACKAAHLIX, COCTABASEMLI® HA - OC=
HOBEe HMCXOOHBIX ypaBHeHHfl, AHATOIHYHBIX BhilleNpHBeAeHH biM ,

pemaloTest ¢ MOMOULo AHANOTOBWX BBHIYHCAHTENLHLIX MAUIME,
HallpueMep THna IMY-10,

AU TEPATYPA

l. 9.5,Makonckait, B.B,Bonuxopa. HnEamMuka crcrTem KACK All-
HOro perynwpopadus., CO, "Tmapapnuveckee cHCoTermul
BTOMATHI3AUHH HPPHTAUMOHHLIX 06vexTon”. dpyHae,

_ Han-po “"Hawm*, 1985,

2, 9.3,Makoscknii, B.B.Bonukosa, Craruveckue XapakTepHcTH-
K FHOPaBAHYECKHX Dery/isiTOpOB PacXoNos m ypouxed
Boaul, C6, "CacTeMu Kackaamoro Pery/lHpOBasHS Hp—
p;;&unuunm obvexTos”, Ppyrae, man~-po *Unuu”,

l T-

J. B.A.Poxuos. CucTeMur xackanmoro PeryNupoBaius Ha HppH=-
FaudoENLX 06bexTax C 3nexTpEHYeCKO# oBpaTHON
Cesabio, C3, “Kackamuoe PeryiHpopaiie Ha HppHra-
HHOHHLIX oOwexTax”, Ppynse, wameso *Hamm”, 1870. .



4, A3 Uunkm, Toopus NunedHmX AMOyAbCMMX crcTem, M.,
F’MeM/1, 1063,

5, 3.3 .Maxopckuft, Mpannunpie ycnopus o0BexTOn peryaBpos- uusy
opocHTeNbNuX cEHcTeM, C6, “AnTomarvasurs o0BeRIcn
HPPHT'AUMOBH WX CHCTeM”, Ppynas, usa-po “"Haww” 1064,

8. M.BiMeepon, Bpeneune B NRHAMEKY ABTOMATHUEC KOO eIy~
JRpOBANNS BleXTpHNuerxux Mamus, M., wasn-po Al CCCP,
1958,

T. Hayuno-rexnuuecxuit oreer aa 1865 "Tlonbop, nopalioTia xom-
CTPYKUHH R Bcchennpanke paboTh BHYTPHMXOIAACTBEHHON
RPPRTENMOHHOR CETH C I'HOAPO~ W BAeXTPOABRTOPETYAHPO-
pannem”’, Apxrsrue matepranm Cpenasrunpomponxnonxa,

T,



. YOK €26,822 : 821.078

B,C.IIYTHO
H. I JIYYHHUH

ABTOMATUYECKAS CHCTEMA CTYHEHYATOMO
PETY/IHPOBAHMA NOPH3OHTOR BOAEI HA HP -
PHIALLHOH " LIX KAHAJIAX

B nacrosmee mpems mupoxo NPHMeHRIOTCE ABTOMATHYEC-
EHE CHCTeMBl Peryinpopaiig Ha xKaHanax RNOCTOREH WNX MOpH30H -
TOR BoAw pepxsero Gneda (A.P.B.B.), mwmmerc Gueda (A,P.H.B)
# cvewannoro Tuna (A.P.Cm,), Bce oun onmcamy s AKTepary-
pe [1/.

PaspaSorxa aTex cucrem cpasama co crpeMiaenneM ofecne-
YuTek rubkoe m Gesamapkitoe BOAOpacnpepe/ieiNe HA OCHOBe N/la—-
HOBOT'O BONONOABLAOBAHKS.

Cymsocrs A.P.B.B, askawuaerca s TO., 4TO 38TEORpL Ha
NePEropaxHBalOilHX COOpPYXeHHEX ABTOMATHYOCKH NoAne pXHBAIKGT
FOPHIOHT BoAbl B BepxHem Gnede Ha onwom yposse, 1o obner-
H828T poNOpacCnpefle/ieEHe H HO3IBOASET sabkpath crabunuzepo -
BaHiLie pacxonu, TpamauTweili pacxon MpoAyCKAeTCE P HEKHME
6beds Pexum paborm xamana onpenensercs PACROAOM TONOBHOIG
COOpyXeHHs, XOTOPLifi HEe CRISAR ABTOMATHYECKH C NOTpebngeM LM
8 cacremve pacxonom. llpu xoneGaumu morpeGaazemoro pacxosa s
CHCTeMe MOXeT HMeThb ..eCTO KAK HeNOCTATOK BOOLI, TAK H H3-
NRNlex, KOTOphf NPEXOANTCH COpacwpaTk.

Cucrema A.P.H.B. wabasnena ot 3TuXx HenocTarxos 6n1aro-
HEp® Hana uio Z2BHCHMOCTM MEX1Yy NoTpebiseMhiM pacxonoM u
PACAONOM roNoBHOTO COOpyXenHs., Kaxasf 3aTBOp Neperopaxu-—
BAJOUIET0 COOpYXeHMS, MOANEPAKBAR TFODHIOHT ROML B HIMHeEM
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Ghejpe NOCTONHHLIM, pearnpyer Ha nwboe naMenenue norTpebiige-

MO0 HHXEe pacXofa; 9Ta peaxkiHs pacnpoCTpaHfeTCHd [0 ronop.
HOI'O COOpYyXeHHsu, XoppeKTupys 3abop poan B cHCTeMmy. A.F.H.B
NOaBoNseT CO3NABAThL B KaHale pedepsHbie ob6nemu soas, He -
AOCTATKOM CHCTeMbl ABNSITCH NOBLIWEHHLEe 00beMil CTPONTE/b-
HbiX paboT H3-3a HeoOXOAMMOCTH BO3peAeHHMN TOpPHIOHTANbHLIX
naM6 m cOpoCHhX coopy:xeHHR B xaxnom Gbepe, uTobui w3be -
XAThH APBAPHIHOrO NepenolHeHHs KaHalna NpH BLIXOAe H3 CTpOs
nwboro aaisopa.

Cucrema A.P. CMm, coueTaeT nonoXuTenbHbie KavecTpa
A.P.B.b, » A.P.H.B, n npr HopmManbioM pexume paborTaer, Kak
cucrema A.P.H.B. lpr Buixone 3 CTpoR kaxkoro-H#byab 3aTBO-
pa HEXeTeXauine NepexonsT Ha pexuam crcrems A.P.B.B. =
TPAHNCNOPTHPYIOT HAOLITOK BOAMN B KOHeN Kahana, rae OHa yna -
ngercs B cbpoc. Tax xe, xax cucreme A.P.H.B., ei npxcyun
nossimeHHbie 06beMbl CTPONTeNBELIX paboT,

PaccMmoTpenbie CHCTeMbl palHOHa/NbHL B YC/OBHAX Ca-
MOTEYHOIMO OpOILEHHS, HO Fe NpHCNOCOONEeHbl K MAWHHHOMY, HME K
meMy HexoTophie O0COBEHHOCTH,

Buicoxas cToMMOCTh OpocHTenbHORl Boawm Tpebyer ocobo
OepexHOro OTHOIWEHHS K Hel,

HacocHbie CTAHUNH peryaEpylOT pPACXOibi, KaK MNpPEBHIC,

He NNaBHO, & ANCKpPETHO, CTYNEeHAMH, COOTBETCTRYOUWHMHK Npo-
ROROAMTEONBHOCTH arperaTos.

Mpx coueTaHEN HACOCHO# CTAHUHM K&K rONOBHOI'O COOpY-
XeRNR C xanainoM, paGoranumm B pexume A.P.B.B,, Henabex-
N Xonocrtwme cOpochl, [IpEMeHenEe Ha TAKOM KaHalle CHCTEM
A.P.H.B, nan A,P,CM, pooOme HeBO3MOXHO, TAK KAK HACOCHAaSN
cCTaRuxs He cnocolHa pearuposarTh Ha KaX[NOoe K3MEHEeHHe B pO-
nonorpeblleH EK,

('opRaRO, ANS pAeHNS SalaY¥ ABTOMATHSAINNE MAaIDEHHBX
KaRaNos ReoGXOANMO CO3AAaTH HA BLIXONe HACOCHOR CTAHOKN pe-
3epEHYI0 eMKOCTh, ciocobuy nepepacupeleiisTh CTOK, JTO
noasonmne Ou 3a& ee CYeT NOKPHTH HePABHOMEPEOCTh BOAONOT-
pebnerEs » CECTeMe, ABTOMATN NPOBaNEOR mo AGOR B3 Bhile-
onrcarumx cxem (A.P.B.K, A.P.,H.BE xax A.P.Cm.), ¥ cpasus-
TONBHO HETACTO ABTOMATHNYOCKN DeryANPOBATE NPONIBOANTEONbL~
HOCTE HACOCHOR CTANUNN, MOHSN YNChRO paboTamux arperaTos.

Co2aaTs Taxy®® eMEKOCThE MOXHO NeCEONBKEME NyTsME, [1pE
HATRYNN B NONOCPOACTBReHHOR GANSOCTE OT NaNOPHONO pelepayaps
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FTANLUNN RN B pafione nepporo Ghepa xanana eCTeCTRENNOPO
pecepayapa noaxoaswere nCvema 370 Ke cocramnaer Tpya,
ITHOCHTE @€ HA JHAUNTeALHLIe PacCTORNMS Heueaecoolpamo,
FAK K8K 3T0 3ATPYAHHT QREPaTUBMOCTE MCNOABL3OBANNS pedepsa,
MoXHO pasMecTHTs 3Ty eMKOCTE HeNoCpenCTReHHO B_Niepaom
bedpe MawunHOro xamata, Ho » 3ToM cnyvae npm
)EBHOM@DHOCTAX BononoOTpebihersa, yrol K2 . 2XaTh %

He—
_ actix nepe-
LIOYEHUA arperards, ¥eobxoanMo uMeTh BeCLMA SHANTEN b v B
£

)eaepeunit obrem, .
Pasmepu Oveda npy aTom cuasxo yBeNMYM “‘:“ onepa—
'MBHOCTL MCMONLIOBAHMR peleppa oCTaeTes HeAOSTATOWNOR I »
JEPBOM, H BO BTOPUM C/ly4ae HalHYHE CKOMLUEHTPHPOBANNON Mac-
‘bl TIOYTH HENONBMMHOR BOAL! NpupeneT x GhCTpPOMY GARNEHNIO
IMKOCTH, W, naxoden, mMoXmo pacnpenesuTh 3Ty eMKOCTH RO
ICeH N/IHHe MAWMHHOTO KAaKala H C HOMOUBLK CHoNHEALNOR CH-
'TEMbl ABTOMATHYNECKOr0 PerynlKpoBasHs Ceid3aTth bCe Ohedn Ke—~
iAJ1la C MacoCHOR CTaHUuEHEe /.

Taxoe pelienwe 3HAYNTENLHO NODBICHT ONEPATHBHOCTE MC-
1O/1b30OBAHKS pelepsa,

K cucTeMe ABTOMETHYECKOINO pery/MpOBakES B 3TOM Ciy-
lae npenvsipiasioTca ocoluie TpeGopauus, Ona nonxua

1) oBecneunTb noTpeSuTencit BOAOA HPH MUNMMAABEBIX IO~
)H3OHTAX B KaHane;

2) nO3BONMTE HAKONKThE B KaHANe pe3eppiuiil 00BeM BOA;

3) no3sOAMTH HCNONBL3OBATL 3TOT peseps p NO6OM U3 Ove-
JOE, I'le BO3HHK/AA TaKas Heob6XO0AHMOCTb;

4) OrpaHHYETh MAKCHMANbI yi0 BeTHYsRY STOPo ubbena;

5) B chyuae BOSHMKHOBEHHH AapapkiHOR CHTYQUHH TpPaHCnop-
'HPOBATL ABAPHHMLIA paciol K COpPOCHOMY COOpYKeHHIO;

8) npH MEHEMANBHEIX ¥ MAKCHMANLILX IMOPHAOHTAX B KaH i=
@ ABTOMATHYECKH BKIIOYHTHL MM BHIEAOUMTE ONHH HIM HeCKONb-—
0 arperaros,

OnHun 43 BOIMOXKHBIX BAPHAMTOR TAKOH# CHCTEMBI HBJISETCS
'BCTEMA ABRTOMATHYECKO™0 pery/iipoBaHHN CTyNeH4aToro THNa
.ﬁalP;CT']-

Bnepuwe 3 Copercxom Coiode osa Opula NpEMeHeHa B HH-
TETyTe "Cpeuaarunpoeoaxnonok” s 1868 r. B npoexthoM 3ana-
ME aprOTeNeMeXaiHJauNK M OpraNK3auuH SKcanyaTtauku [[ oue-
@A CPOMIeHMS TAMKHKCKON wacTi larspapSHHCKOR CTenH,

B 70 xe ppems Gwia npeancxena YxXprunpopoaXxo3oM CH-—

- 133 -



creMa, 6amakasa kx onucuisaemoft [2/, /3/. B npopaboriax srog
OPrasNlallHR OHA HASLIBACTCH CHCTEMON pPEry/lHPOBAHHSE NOCTONR-
HOrO mepenana Hanopos,

PaccMoTpem npeanan paboTul cHCTEeMb Cr. na npe-
Mepe KaHa/la MAalIWHHOIO OpOoWeHHsi, COCTOHUC¢I 0 K3 Tpex Ohe-
$OB H KMeWWero B Ka4YeCTBe I'O/NIOBHOIO COOpYMeHHs HACOCHYI
CTanuKio,

A.P.CT, ocywecTsisercs C NOMOUbBIO &RTOMATHE3HPOBAHHbX
SATBOPOB CTYNEHYATOro NejiCcTeHdA, yCTaHap/lHpaeMbiX Ha Nnepero-
PAXHBAKWHKX COOpYXeHHaX,

OSTH 2aTBOpPH NO Mepe HANONHEHHS Xana/la NOANEPXHBAKT
HOCTOSHHBLIRH TOPH3OHT cHauana p HwkHeMm Onede ma oTmerxe “a°,
aareMm » pepxHeM Ohede Ha ormerke "67, OTKpPLIBAKT NOAMETO-
BOe® OTBEpPCTHE, He NpPenATCTBRYH NPOXOXKAEHHIK pacxona 4epeld
Hero, H, HaKoHell, NpH MAKCHMA/IBHOM HANOJHeHHA KaHa/la B HX
‘HExHeM Obeje ONATHL NEepeXOOAT HA PeryiHpOBAHLEe NNOCTOSHHOIO
FrOpE30OHTa BOAM HHXKHero Okejpa ma ormerke “B”, [lpn apapui-
ROM Nepeno/iHeHun pepxHero OGbeda o orMerkm “r’ aareops
CHORBA OONXHbLI NEepexkNioYHTLCH HA NoAdepxaHHe NOCTOAHHOIO I'o-
PEMOHTA BOILI BepXHero Ohejpa HA 3TOR OoTMeTKe. ABapHiHylo
PYMKIRIO MOXHO BOSJIOKKTL H H8 CHOOHBLI, ABTOMATHYECKH CUpa-
ChiBaoulHe pony B HHMHHA Ored coopyxeHus,

Ilpn omopoxHeNuw kaHana STH Npoueccs nporexawT B 006w
P THOM nopsake,

PaboTa xanana CxXASANBAETCH H3 ABYX NMEepHONOB -~ HANOI-
HeHHEe H ONOpPOXHeHKe pel3epmHoro obhema, xKaxXamff M3 XOTOpPHIX
COCTONT W3 HECKOJbKNX STanos,

lepBuift NepHoOA HaYHHACTCH C BKANYEHHT HACOCHO# CTaH-
UNH HpR MYCTOM KaKane, Kak npanwio, NpoM3BOARTENLHOCTH
HacOoCcHOR CTaHNEK HpH 3TOM OpeBulllaeT pO3MOXHOE noTpebie-

- ¥he pCex poAoOnONbacpaATeNefl HA BENMUMHY q, - am,_, -

-2 Qm ‘B cooTpeTcTRME ¢ mporpaMMofi paboTh 3aTBO-
P CTYREN4ATOrO HAefiCTREST KAK apTOMaTh WikHero OGbeda Me
DpenaTCTRYOT NpOoXoXIAeHH!C BOOALI P KOHUEeRYI0 HACTER XaHana,
OTXYAS RAYNHAETCH 2A&NONHEHNe, K ero, JTe NponoaXaeTcs 10 Tex
nop, NOKa TOPR3OHT B Havane Tperwkero Gheda me nocTwruer OT-
werxm "a * (cMm,pEcyrox). AsTomarTEweckuit 3aTROpP HauHHaeT
nofne pKu ypoBeHs HA 95TOf OoTMeTKe, HBNRUWIXKR CxannmbBa—
worcs 80 propom Ohede No Tex nop, MOKE NOPM3OHT molkl B €ro
Havane He AOCTRraeT OTMOTKH 'q" # crabunmampyercs Ha Hed
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- HACOCH AN CTANRNS;
- Nanopnuil Oaccen macocsofdl cramumnm;
- Oned N 2;

Heperopaxusaviuee COoOpyxenne

c ABTOMATHINPORANN biM DAT PO
POM CTYRONYATOrO AeRCTRNN;
BOMORMITYCK N3 KaNana;

COPOCHOe COOpyMenne;

BOIMOMNNE ROMOMENRN IOPRIOHTOR
PORN B Onedax npu patore xanana
B PORNME POTyANPORANNE HO HMXHe-
My Obedy B HRXEOM Npedene;

TO Xe npu patoTe KANANA B PeXEME
PeTryANPOBANNS BO hepXnemy Ouvedy;
TO We HpR paboTe xamana » pexmme
peryimponaNnn no muxuemy Onedy

B BOpANEM Rpeasne;



aBTOMATOM BTOPOI'0 HeperopaXKBalOMero COOpyXeHHS, AKanoryy.

Huift MpONECC MPOHCXOAHT M B neppoM Obede., DTuM saxaruupaere
nepssifi #Tan manonHewus, Kaman pebotaer no THNMNHOH cXeme
A.PH.B, MysrTupnas nuaxa sa pucynke HANOCTPRPYET Hepe Ll
sTamn,

HabuiTox momauM HacOCHON CTAHNAH MOAHHMAST OpPHIOHT
BOAL HanopHoro Oaccefina, w3 xoroporo Geper HAYANG NepRLIf
6ue¢, 1o oTMeTKR "8,"s ApToMaTHYeCKHil 3aTBOp NepEOro nepe-
ropaXmEpaioLiero coopyXeHus, nepexniovNBliKECkL Ha paboTy mo
Bepxuemy Obedy, He nmoaponger FOpH3OHTY BOOLI NPeALICHTL ee,
Hanumxx cBpacmisalorcs B neppuiit Obed, Noxa ypomerb BOALI B
€ro KOHue He noaHmMeTCs No oTMeTkm “6.” m mrTopoft apromMart
fepexnovaerca Ha pexum A.P.B.B, lMonoSkm#t nponmecc nporera-
T BO BTOPOM K B TpeTheM Onedax, Bropo#h sran manomienus
SAKaHYHBAGTCH NepexoaoM BCero kaxala Ha pexsm A,.P.B.B.

OT™meTkn yponmesi *6.", *6,.” u T.8, Bubupaiitcs o yHeTOM,
MTO KpHBas noanopa p Guﬁn nm?mna OLITE BHINE MAKCHMAILHO~
I'0 IOpH3OHTa BOAL NepmOro dTana Ha meawumuy “C°, pasHyio
5+ 10 oM,

Hannuxke nomauk macocHo# cramums TPAECHOPTHRPYIOTCH B
mociennnfi Oned ¥ HaAxannIMBaOTCH B HeM. Fopu3orT pacrer w,
HAKOHen, neiaer HeBOSIMOXHO # paboTy aBTOMaTHYECKOro 32TB0O-
pa B pexame A.P.B.B, C 3toro MOMeRTAa, COIMacKO mporpamme,
@BTOMAT OTKPHIBAETCH, He NMPENATCTBYS RPOXOMAEHHIO BOAM B
- MOCNeAHNA Obed N HAKONNEHHIO B HEM MAKCEMAALXO HeobGxoan-
MO0 pesepma, Amanorxunufi npouecc mepexoAnT ma Gnega =
One¢, noxa He sanonsurcs peck pPedepedntht obveM xamana, max
TO/BKO 1'OPR3OHT BOALI B MNOGC/SNHEeM Onege nocruimHer OTMOTEN
"s,” , monoxenme xoropolt onpenensercs TEXHHKO~3 KOHOMETQCS
xaken CoOCpaXeNNaM¥, 3aTBOp HaumHHaer NORAEPKHBATE 2TOT ypo-
BeHE NOCTOSHEMM. [TonoSumi#t npoiecc OPOECXOAET 3&8TEeM BO BTO-



weMNs, OYeBHONO, B WepuOn HAaNONHeHHS norpeblienne 3 xanana
MOXEeT MeNaThCs B Mobux npenenax, Or sroro Gyner Mendgrhes
EROPOCTE Manoninennsi, O 3TO He NoplHseT Ha KAYeCTRO BOflO -
RONBIOBANMA B pexmM paGorTm Hacccuof CTAHIIMK,

Eciiu na xowewwom srtane HANO/NIHEeHHA B CHCTeMe BOSHEKHeT
ABAPHAHAS CHTyauRs ¥ rope3oHT BoOL B KaxoM-aubyne u3 Gpe-
$OB AOCTHIHET OTMETKR ‘r*, sxinosaerc s ABADHAR AR JAUIHTA MO
BépXuemy Obedy, apapmimnif pacxon TpaHCHOpPTHPYETCH B NOCAef-
HHli Obed m ynangercs p c6poc,

B nauGonee meposrroM o6men Chy4ae nogaya HacocHOM
CTAHLHH NOC/le BLIKIICYCHHS YacTH arperarop CTAHOBATCH MeHb-
me norpebasemoro B cucreme pacxona ma penuwuny § = Z(Q, oo~
-an Hactynaer propo# nepuoa paboTel CHCTEMB A.m
~ NepHOO ONOPOXHEeHHd,

Buawane cucrema paGorae~ s pexame A.P.H.B., nosromy
HEeNOCTATOK BOAb qﬂ, MOKpeiBaeTCA 3a cyeT Heboabworo pe -
JepBa HanopHoro bGaccellHa u sa cwer 3anaca nepesoro Gwnegda,
Kak Tonbko ropusont soaw g nepeom Obede cTamer nanarte,
1epPBBIR ABPTOMATHYECKHI 3aTp Op lepecTaeT NOANepPXHBATEL o -
PHSOHT HuMXHerc Obedea, mocsonss pacxomomartk OCHOBHYI® YacTh
pe3epproro obsema nepmoro Gweda MEeXAY OTMEeTKaME 'ul' "

l'ﬁ ..
2

Ilanenne ypomwua »n nepsom Obege npupener x Tomy, 9re.
JATBOP BTOPOrc HEperopaXHsalomero COOPYXeHHS He CMOoNer
IOAAepAUBATE I'OPHIVHT BTOPOro Obepa MOCTOSHHLIM H NOIBOIRT
{A94Th pacxonopars pe3eps BTOporo Gbeda,

Qiiupoxuerne peseppa manopsoro Gaccefina MPEOC T AROBAT~
5, Xoraa TOpH3OHT BOAK B HeM OINYCTHTCS A0 OPMETKR "6
I Iep bl 38TBOP NepefaeT Ha NoAlepXaRHe NOCTONEROTO r\g-p-
JOHTA HA yKada:uHO# oTmeTke, AHaNOra4soe HPORIOKIET B B nep—
OM Obede, Koraa yposeHb B KOHUE €I'0 HAOCTHRFHET OTMEeT::
6,"y =~ BTOpOR 3aTROpP NEPeXNIYHTCH HA NMOANEPKARES NOCTOSH-
uﬂl 3TOrO ropLoJOHTA, . O i |

lMpomecc pacupocTpassieTcs #3 O6beda s Obed,foxa Bech pew
PBALIKE 06heM, SaxnoyerRHHE MeXAy oTMeTxamH Obedon “5" x "67
@ Oyner mapacxovnosas; cHcTema mepeineT B pexam A.P.B.B,
lanbBeflitee 3Cn0AbIORANNE OCTATKOB 3aIACA MOCHEMHEero Hhe-
)& HDPHEBOART X NMANSHAK OPDHIOHTA B ero Hadalle N0 OTMEeTKH
a,”, ¢ xoTopoft FATBOP NOC/ASAHET0 NeperopaXEpamero Coopy-
all llepexXoLAT HA NOoAdepXAaHWe MOPE3OHTA BOOALI CBOEI'0c HEX-

. Sy



mero Grega wa yxadaumoht orvmerxe, HemocTaTtox BOAM HOEpMps-

eTCH 3a CUeT pedepsa BTOporo Gheda, JAKNONSHNOIO MexAy or.
MEeTKAM N '63' B Ya.". Yposeus sroporo Gneda nasser fo on
MeTkN “a ”, u m ¢ RORTOPHETCA A0 TeX N0p, NOKA BOe pe-
sepsn llilﬂl He OyAyT WOPACKORORBAEL ¥ ON CHOBA N NePOl~
ner B pexum A.P.HB,

lanbneflulee NOKpeiTES PASKOCTH gg ppeBOART X OnicTpod
cpaboTxe nefonbmoro pesepus Ramopyore Sacceiina, Iaxiiowes-
HOro Mexay ormerkamMu "6 " m "H"., Ha ormverxe "H" pacme-
Naraercs NaTYNK nnrnpory*n*rap&. YHPABIROW@ 'O B IOY @k Beds
AOMONHHTeNIbHLIX Ar'peraTos,

Llwkn nanonuexHme —ONOPOXKHEHME NOBTOPAETCH,

B onucansom phime pexume pabore cucTemsl A P.C1, pe-
sepsibie o0beMb HAKAN/IHBAIOTCH B ONOPOXHSIOTCA HPOHSBONLHO
BO BpeMeHH, nNo mMepe HeobxoammocTH, Bosmoxen ¥ HHOH pexum
paboThl - HO OnpeneNneHHOf NporpaMMe, Koraa pe3eppHbifi ol em
SANONKAETCH, CKAXEM, @XeCYTOYHO B HAMEYEeHHOEe BpeMs, BLIIOA-
HO® nOo kakuM-nu00 coolpaxenmsMm, a pacxonyercs N0 Mepe Ha-
aobrocTH.

Cucrema A,P.Cx. MoXer OuiTh npuMsHeHa H Ha KaManax
MAWNHHOTO OpOlloNNS, WMEIOHHX HeCKWIbKO CTylneHell noabsema,

Ee MoXHO npumensTh B HA CAMOTEYHLX KaHANAX B Cly-
HedX, KOTAda BOSHHKAST ReOUXROAEMOCTHL CO3MATH B HHX SHAYN-
TellkHbie pe3epsHbie OBneMbl,

Taxum ofpasom, ORNCaKWGE B WACTORMEf# CraThe CHOTEMA
obnanaer scemE npenmymectTaams cucrem A.P.H.B. » AP.Cwm.
H HMEeT, KpOMe TOro, psf HRONOMHETeNbHEX NONOXNTeAMMMX Xa-
9eCThR 5

1) nosponser cosnaBaTh B KaHANe peaepRELIe CGROMEF IWe-
YNTe/N1bHOH BeMHYHH LI} |

2) mcnonnsosamme pesepsEoro ofvema orTaNvaeTcs rufe
KOCTBIO B ONEPATHBHOCTHIO) |

3) o6ecneumsaer manexmoe compsxemme OECKDPETHOID pe~
XNMa& HACOCHOH CTAHUNE C NPOKSBONLHLIM PEXAMOM BOAOIHOTPES-
Nenns Ge3 cOGpocos ¥ HenocTaTEAa POMLIL, '

BumecTe ¢ Tem B 3TOR cHCTeMme ygﬁml HEeKOTOpH &
HeAOCTaTKH, IpRCymne crcTemam A.P.H.E., » A.P.Ca:

1) SHeUNTeNBHO yBeNNYNBAETCH CTPONTONbRAS BHCOTE KA~
Hana 4 O0BeMH CTPONTENbLHLIX paboT;
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2) ROAPACTANT ORACHOCTE RMBALGNNA HAKOUOR W AAPACT 8-

N EAaRAana,

NMpamousnne oncremm A P.Cr, Tpefyer polionus pais  mom-
pocan, CassaEMx o pasapaborrofl B NCOMBAORAIEEM CPSACTE R
TOMATHHRCKOIO POUYyARPOBMRINR, ROTOPME CHOCOONK BLITOANETS
BALARNY O pporpamMamy, ¢ sMOBOPOM ONTHMANKHOIO KV NNSUT R 85
POFATOR MAOOUNOR CTANHNN R KX NPORABOANTWILHOCTH, € Bpo-
PASOTRONR BOMMOKMOCTH MACTOrO BRAMGNES 0 » LKL eN BN
NISETpOARECaTelell HACOCHME arperatom # Ap, Pelisnee BOCTER-
AOMRMA Banrq onpapispaercs Donbuinm obsemMoM HpeacTosmeR
pafiorT DO MALINNHOMY OpPOUeN KO,

A HTEPATYPA

e M.B.Xamanon, & H.Immropn, JILLA,OMm, CroteMmu IFRApeaIN-
HECKOIO ARTORSTIYNAHPORANNA Ha OpOCHTONEME KEN &~
nax, "l'saporexwuxa u Menmopauunn”, 1067, N 3,

2. N H.Konanenxo, Hecnenonaine yorpoficrns Mg ARTOMATHYOC-
KOO peryiHpoRanis ypopuefl nolw B KAHANTAX OPO -
curentumx cucrem (ma mpamepe Yxpamncxoft CCP),
Anropedepar ARccepTanun Ha coscranme ywenoft cte-
neMm xawn, Texm, wayx, Pomno, 1870,

3. Bpesmennne yrkasauusg 00 fHpoexTHpoOnaNNIo ARTOMATHAANNN BO-
fopacnpene/ieRus HA OPOCKHTONLHKMA CHeToMax, Kinne
ra I. lpoexr, Knen, Yrprunposoaxoa, 1070,

4. M 3V ankun, AprovaTraanug M TeleMeXanHAALME MO/INOpa-
TupH X cucrem, M., "Koneo *, 10685,

B IS aenenuxuft. AproMaTHoauss NPPHIALKONIT M CHOTOM
Yabegxncrana ® MeTONM GRPOIe/IONKE 00 IKOHOMUEYOO-
koft appoxrunnoctr, Taunewr, Muncennxoa YaCCP,
MHCTHTYT SKOHOMEKN ¥ OPramuasiMn C.-X, NpoRapos-
cran, 1961, r

6 Cpenaarunpopoaxnonoks [poexTioe dananue ARTOMATHI ALK
H TONOMOXANNAALNE ROAOPACHPENeIoNAR NA CORXOAMOM
pacnpenenwrens OP-18-3, Tom I, xunra 1, Tamxenr,
1964, .

7. Cpennarunpononxionor. lpoexrnoe Sananis AnTOMATHIALINN
u opranxssnus sxonnyarauss [l owepenx opomenns
ramxurckoft wacre [lanwpapssncxoft crenn, Tom Y,
winra 4, Tawxenr, 1968,



YOK 621.3.083.7

r.rF. XYHAOENEKOB
i.C.KAPHMOB

YACTOTHRIN OATYHK TEAEHMSMEPEHHA

B mecroasmiee ppeMs B PA3NHWHbIe OTPAC/AH HAPOAHOTO XO-
2afiCTRA BCE® WHpe BHEQpPIOTCH CpeacTpa TelleMeXaHHKH, NOSBO-
ASOMPe ORePpaATHBMO YNpap/IaTh HPOHSBOACTBEHHLIMH npoleccamMn
HE 3NAYNTENBROM DACCTOSHHH OT KOHTPOAHpPYyeMbiX 00BeKTOR,
CucTeMa TelleMeXaHHKH BbilaeT AHCHeTHepy, yhnpapigioleMy
TEeXHONOrHYeCKHM NpOoMEeccOM, CBedeHHSs O Be/ldupHe DapameTpa
A KOHTPOJHpPyeMOofi TOuke, XapaxkTepe e€ro H3MeHeHHs, CKOpPOCTH
NIMeHeHNS, HANHYHH ABADHIHONK CHTyaudH H T.d,

[lucneTuepu3anis N0poOM3BOACTBEHHBLIX MNpONECCOB B dHepre-
THKEe, Ira30BO# NPOMbLILIEHHOCTH, PAKeTOCTpPOeHHH, HppHTranHH
rpefyerT HAONeXHLIX CHCTeM Tenemexadukun. M ecsan 3ra samaua
NpAKTMYECKH pelieHa B dHepreTHKe H PAKeTOCTpPOeHHH, TO B Tra-
sopofi NPpOMBLIJIEHHOCTH H HPpPHrauHK cAejladbpl NHWb Nepebie .
WAars,

PaspeTplieNHas ceTh HPPHTalHOHHBIX KaHa/loB C €€ MHOI'O-
JHCASHERME COOPYXeHHSMHE npedbapiserT crnenuddHueckue Tpebo-
pAEEY K CHCTEMAM Te/leMeXaHHKH K ee sieMeHTaMm, uyeMm H o0yc-
nopiieHa Heol (OAMMOCTHL CO3NaHHf CHENHANbHLIX TelleCHCTeM OIS
mpparanui, OneiTHhie 3K3eMNiapwl opHCo# u3 Hux - TYHYP-61,
anmycxkaemMofi HalbuukCKHM 3aBOAOM TelleMeXaHHYeCKOH anmapa-
TYpH AJif HPppHT AU HOHHBIX H TalOBbIX ceTel, yCTaHOB/eHb H pa-
GorawT Ba HesrHROMbIiCCEKOM kxaHane u kanale TM-1 B Tamxuk—-
cxolt uacta lonoano#t crenn, Caellasa nmonsiTKA HCNONB3OBATh
TUP-81 sa Tpacce rasonposona B TamKeHTCKOM ylpap/eHHH

.
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MAIRCTpPaALHKX a’onposolos.

OnxaM w2 naubonee BAXHLX SNeMEHTOB CHCTEMM TOIeMe-
KaKm # AB1gerca Aarvmx, uwpeolpasyOmufl BOANYNNY KOHTROARDY S~
MOT'O NMapaMeTpa » YACTOTHMA CHI'Hal, KOTOpaifi NMpEEHEMASTCH
K pacundpoBLIBAOTCH RHE ANCHeTYepCROM nyHxTe, OT wyscTaE-
TeNBHOCTH M TOMHOCTH npecfpasopanus ASTYNKA IABNCHT TO% -
HOCTh H3MEDeHHR Be/NRYNHL KONTPOARPYyeMOro napaMeTpa, &
clleopate/ibio, N TOYHOCThH PErylNpOBAHKRI ONEPATOPOM TEXHO~
IOTRYECKOro peXEMa B KONTPONNPYSMOR TOYMKe KaNANA BAN Ma-
aonpopona,

TelleMexaunveckHfl AATYNK ANS KONTPONR HapaMeTpos Np~
PEIAUHOHHLIX CHCTeM AOAXEH OTBEYAThE CAGAYOUNM OCHOBH WM
Tpebopanuam:

OLITE NMPOCTHIM 1O KONCTPYKUNN;

OuiTh ynoGHpM B SKCHNyATANNY R EMeThL NPOCTYIO HacTpof-
KYi

MMeTh NpUBA3xy k Hawbonee ynorpebuTe/bENWM TENaM HNep-
BNYHMX AATYMKOB, PErRCTPHPYRUINX MOXAHKYOCKHO NEpPeMOmONNS;

HMAThH BLICOKYK cTalmibHOCTb NapaMeTpon HpH A3SMOHONE-
SX AHTAOmMero HanpaXenvg, XolefaNsX TeMUeparyphs OEpPYXAD-
uefl Cpeln E NOoaLlledHOA BIAXHEOCTE BO3AyXAa (COTNacHO Tpe-
Gopaauam 'OCTa);

EMeTh NOocTaTowHyo “paspemanmyn crocofkoctTn’, mam
YYBCTBEHTONLHOCTE, NO3BOARIOMY® ¢ HeolXoaumoff CTEnsHLD TO%-
HOCTE YNAanIHBATL H3MEHOHHH TOXHONOrHYECKOIC peXEMa HE
BCeM ANANASOHEe H3MepeHHN;

EMeTh NHHEfHYO xapalﬂplcfny nptoﬁpmu.

HMeTE Hebonbmylo NoTpeblueMy® MOMEOCTh.

Ons npeobpascpanus pe/iRYNELN N3MEPNeMOr0 HAPAMETPS B
wacToTELft carsan B THP-81 mcnonisyorcs yHupepcansine T~
nexamepuTenbame npuctrasxe YTli-1m,

Macnoprusie Texnawecxue nawmme ¥ TIl-1a-

Yroa wn BXOAHOR OCH

MK MM AJTE B T T 1 J
o mexcRMemBamR . 0 b __
Mr ma sXoamof OCR - .. me Gonee. 26 recwm
Yacrornumi lﬂ“{m' ,' 2000-2700 ru
Haupaxenne mwranws (Tox nocrosmwsid 22,5 £ 10% »
Norpebagemas mommoctTs 0,08 »r
Octosan morpemmocts 1.8 %




fipmaunn geflcrpus YTI-1u ocropan wa npeolpasopasuu

nuHefiEuX NepeMemenHfi PpeppHTOBOrC CTepXH# p [10/e TPAHCPHOp-
MATOPA Pe3OHAHCHOIN) KOHTYPA B NPONOPUHOHA/ILILIE HM HIMEe-
HeHHS WACTOTh rMeHepaTopa., YCuine, AejicTpyloliee Ha BXOAHYO
ock ¥YTI-1x, ¢ noMOWBLIO peryaEpyeMbiX pLiYaros nepenaeTcs
HA QeppETOBLI CTepXelb, BHN3LBAH €ro NepemMeliedye B Noae
TpaucpopMaTOpa pPe30oHEHCHOIO KOHTypAa,

/laopaTopibie HCNLITAHHS TeNeN3IMEpPHTEILHLIX NPRCTABOK
YTHN=-1#, nposefeRnne B OTAe/le THAPOTEXHHYECKHX HCCHEAOBa-
HEfi HHCTHTYTE “Cpeaasrsnposoaxnonok”, a Takke OOLIT NpON3-
BOACTReNHOR Skcniyarauks nX Ha Hepmmnommuiccxom u TM-1 xa-
HallaX H Ha ra’onposoaex p TaWKeHTCKOM ynpap/ieHHH MAariCT-
PANBHRNX Fa30onpoBOAOB NOJBONEAR BHABHTEL psl HeAOCTATKOB B
ycrpoiictee ¥ TI-1u u ero pabore, Hambonee cyutecTBeHHbLI® H3
HEX:

1, HeroaMOXHOCTEL N pAKTHYECKE NOAYYHTE NACHOPTHYIO
TOSHOCTE Npeodpasopalls H3MepseMbiX NapaMeTpos NPHCTABKOR
B YACTOTHhil CHrual, MakcEmanbabif ARANAIOH HepeMellenus
CEepAeYHNKA, COOTBETCTBYOIMEN MAKCUMAALHOMY yrily HOBOPOTA
axoanoft ocm npucrapxkm (30 ), y passumx sxaemnngpos YTII-Iu
paajiyded H paseH 7-8,5 MM, Flpr TounocTH npeobpascsauus
1,5% nprucrasxa ponxua ObiTh YyBCTBETENLHA K llepeMeuleHHEM
cepnevyirxa p 0, l-g,m MM, STO COOTBeTCTBYeT yIVly NOBOpPOTE
sxoaHo# ocu B 0,3, Onuaxo Hanuvuwe 3a30pOB M CHA TPIHHS
MpH CpaRHHTENBHO OCONLUIHX TI'eOMeTPHYECKHX pa3MepaX pLIYaK-
HblX Mepenad, a Takxe HexavecTBeHHas oOpaforTka nosepxuoc-
refi TpymHEXCH AeTaneli B MeCTaX HX CONpRXeRHil IHAYETEABHO
IOHEXAI0T YYBCTBHETENbLHOCTh PEANBHAX NpHCTABCOK Y TII-1uk,
J710 ocofeHHO SaMeTHO HNpH 3amepax Ha "npamom”’ u 'oﬁpw
iopax, KOraa EOHTpoONHpyeMuiff mapamerTp copepuiser HeConbumme
conebasus, B nprsoauMofi Tabnuune NaHn NOKASAHHS BENHYHH
i1aniieHNd Ha TpacCe rasonpopofa-oOTBOAA K propoman  AlMa-
1siky=-f XaHrapasy, CHAThHE BHSYA/lBHO C MaHOMETpa B TOYKe

JaMepa H C BuXORA TelleRaMepuTeNbaofi npuctasxm Y TTi-1In,
CONpAXOHHNOA C MAHOMETDPOM,
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3amep Aamiesns na 32-M KuioMeTpe Tpaccs
Fascnpopona-~-oTRONA K ropojiaM AnMansiky H
AXaurs panv

denuumna napnesss ‘floxasanna YTII-1m, mepec-

0 MAHOMeTpYy, ATH E-:rrn-u- nNawenme Mo 112“' %
" dopuyne _F - R i
| 700 |
1,4 26,4 3,7
=8,4 27,2 4,2
47,0 25,4 3.8
27,8 46,4 4.0
27,4 26.4 3,7
28,0 28,0 sl
26,0 28,0 3,7
34,1 32,8 4,2
30,0 488 48
27,0 28,0 a,7
35,0 33,8 4,2
35,0 32,8 83
28,2 7,2 ,7
27,0 28,0 8,7
28,5 28,4 4,0
95,0 36,8 3,1

F - uacrora Bm& puxone YTT-im, ru.

3 xauecTBe NePBUYNONG FATINEA 04N BESYSILEOTC KORTPO-
12 BONMYHEHL AAPNGHENE HCROILIORAN Mauwomerp Ha P = 40 arx,
Sasoncxoik Homep JIBBT45, xmace rowmocrTs -~ 1,5%. Yrazasuwus
sxseomuasp ¥ TTi-ix npu neboparopuci BacTpofixe EMeN DACTOPT-
HY0 HOT'DOUHOCTS N0 BCeMYy ORANASGSY wIMepennsn. Kax panuao
N2 TefAnEM, PECXOKAGHER B NOEAJ’AMESE Aoxoaar Ac i~2 artw,
T.8. 3-85% or usanesowma.

2, VizMeteNE® NAPAMATDOD NPHCTABKN BO BPEMOEX NpK
PUCHAYAYZLNK YOARGOTRES ASNHOCA TOYMEICE nOBepXHOCTeR ee
SONCTRy =YRsE L yenowm Fre ocolienuo saveTRO npx paSore
Chc roun Tpymaxcs gerenel "dmawox” -~ "rapenxe”. Ho-za no-
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ponano Oonsworo momesta (25 r.om ) ¥ wanweus OCTPOH EpPOM-
kn y "rapenxu” mocnennas mapesaer Gopozpk, «: pabowel mo-
BepXHOCTH “Ppnaxxae”, YTO NPHBOAMT K AONO/: “iciLHLIM ROrpes-
HOCTSM Npeolpasopasin, CpPaABHHMbIM C OCHOEHOH HOPPeWHOCTEI
npeoSpasoparens, . -

3, Hensmeitnocty xapaxrepuctsaxs npeobpascsartena, onpe-
AeigeMAS HQPABHOMGANC ~TLI0 XApaAKTEpPHCTHKH pPel30HANCHOND
Tpllt:ﬁpu::“‘. RORApAR AO/KHA KOMNEHCHPOLATHRCH HeluHe f-
HOCTBIO puvaxHoRt fepenavu, Oanaxko H3-3a HeKAYECTBEHHO NI~
rorTopnesRuN- AeTalell NOAHHE AHOCTL XAPAKTEPHC THKH pe3OHaHC-
HOTO TPaHCHUPMATOPA Ne KOMNeHCHPYeTCs, g

4. CnoxHocTs HACTPONKM NPHCTABKH,

Hamn uccaefiopanuch cymecThyiomue CXeMil yUPABRISeM wiX
reHepaTopos C Uenbid NpHMeHeHHs MX B KayeCTse AATYHKOB -
npeolpasopareniefl AN HACTOTHLIX CHCTEM Tenen3nepenkns, Hau~
Gonee npuemiemMOfl oxa3anack cCxeMa reseparopa, yNpapifieMoro
TokoM, Ocnomlsie yan naTylka: nepeMunnfi apeobpasosaren .~
HOTEHUHWOMETp, yCHANTenL Toxa M reHepartop (puc,l),

[lpecGpasopaune yraoseix ¥ nEHeANLIX NepeMe WMeHHH B
HacCTOTy MpOHCXOOMT CheaywounMm obpasom, Ycmiiwe oT Baia,
CBASAHHOIO C NONNABKOM MWIH KAKHM-AHO0 Apyr#M AATYHKOM Me-
XaguveCkHX mepemeuleHMil, NepenaeTcs Ha OCh NOTEHUHOMETpHYEC~
Koro npeobpasopaTtens, BKIKHEHHOrO HA BXOAE YCHAWTENS NO -
CTORHHOIO Toka, M3MeHeHHe HampsKeHHSN Ha BXOAe YCHAKTeNs
HOCTOSHHOI'O TOKA NPHBOAKT K M3MeHeHHSM Toka B 06MOTKe noa-
MArHHYIHBaAHHS Pe3OHARCHOI'0 TpaHCpopMmaTopa reHeparopa, 4TO,
B CBOKO y4yepenb, H3IMEHNET YHACTOTYy I'eHepaTopa,

B kauecTse noremmmomeTpHueckuX npeobpasoparenieft s
MONb3ylOTCH NPEeUHIHOHHbIe NoTeHuwoMeTpsl [1J11-1 wnm MJ11-2,
Eme Goabmylo ToyROCTL NMpeobpalopands MOXHO NONYy4YHThL NPH
NpHMeHeHHY MHOTOOOOpPOTHLIX NOTEHUHOMETPOB 38 CYET HCOKJIO0~
YeHRs norpemHoCcTef#fi peayxTopa,

Bhicoxas TOYHOCTBL M JMHElHOCTHL HAMOTKH NOTeHuHOMeTpA,
M inbie yCHNHs ANS NOBOpPOTa ero pxommod# oc ( £ I r.om),
CpapHMTeNbHO HeOO/NblIHE TeOMeTpHYeCKHe pasMepnl AenawT BO3-
MOXHOR ero nNpuBad3Ky X GONBWHHCTBY YyBCTBHTENbH bIX nepBpHY-
HbiX N&THHKOB W perscTpHpylomuX npubopos. [puasaka Teneme-
Xannieckux npeobpal3opaTenefl K N8TYHKAM C NOTEHIROMEeTpPH~
9ecxMM rpeobpalopaTenem, NMpuUMeHsieMbiM B HACTOSmee Bpemsi
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» uppurauns /17, /2/, soobme He mpeacrtanser Tpyaxocrel,
rax xax B 3THX npubBopax NpUMeHeHbl YKA3AHHLIE NOTEHUHOMeTPil,
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Prc,l. Snextputdeckas cXxeMa YACTOTHOIO [AATYHKA
Teleu3MepeHns ,

YcungTellb NOCTOSHHOTO TOKA BLINONHEH Ha NONyNpOBOMAHN-
XOBOM TpHONEe ¥ npencrapigeT coGoft oObaHbBI SMHETTEpALIfi HOB=
TOPDHTENL C BKAKYEHHON Ha ero shixoge oOMOTXOff NOAMArANIN~
BAHKS PEe3CHAHCHOI'O TpaHCgopMaTopa reHepaTopa,

OcHOBEBLIM 3NIeMEHTOM IeHeparope, npeobpal3ylomuEM TOX B
JacTOTy, SBIASEeTCH Pe30OHAHCHLIf TpaHCHOpMAaTOp. BXIOYSHHLE B
xonefaTenbELIft KOHTYp reHeparopa8, Cepneurrx TpascdopMaro—
pa - obpasupifi, BuNO/AHEH ¥3 MATHETHOMSIXOI'O MaTepHana -
nepMannos, Ha puc. 2 noxal3aHa cXema pacmolloXexus obmMoTOK
pesonancHoro TpancdopmaTope, OOMOTXE HOAMArHNYNBAMES Ha-
MATHBASTCH HA CpedHH]l CTepXeHEbh CepHeYHEXA, OoCTanbHme of-
MOTEN - Ea xpafiHEe CTepXHNH; Ha ZXaXimfi 33 HEX NPEXOOANTCSH
nonosxEa BYXTXOR pabogeft oSmoTKH.

B 3aamCEMOCTN OT CRAN TOXKA, NpCTexamwmero mo obMmorxze
NOOMArHNYNDANNE, MENSeTCH MANENTHAZ NPONAXASMOCT: Ceples—
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HHKA, YTO NPHBOAHT K H3MEeHEHHIO HHAYKTHBHCO Tv. 4 CHAeNopa-—
TellbHO, H 4YaCTOTe reHepartopa, B konaebartei . KOMTYpP XOTO~ '
pOro BKNKYEHA HHAYKTHBHOCTH PE3OHAHCHOI'C pOpMAaTOpA,

o

4 ——

[,

--_-_-l-..n-l_

_

Puc.2, Cxema tpancgopmaTopa HacTOTHOrO A&AT-
YHKA TelleH3MepeHHs!

) I- o6moTka koHTypa; 2- o6morka obpaTHO#
Cef3H; 3- Beixoa; 4- of6moTka moAMAarHuW-
YHBAHHS,

Ha puc.d npencrasiienn KpHBbi® HIMEHEHHS HACTOTH Ie—
HepaTOopa B 3aBHCHMOCTH OT yrI/ia NOBOpPOTA BXOAHO# OCH aOng
HECKONLKKX SK3eMNIApOB TeleMeXauuyeckol#t npucrtapkuy Y TI-1u
B ONHCHIBAEMOTO 4HACTOTHOr'O AAaTYHKA TeneHdMepeHusa, Kpupas,
CHATasi C BbIXOA& YyKA3aHHOT'O YACTOTHOTO NATYHKA TeneHIMepe-

HHsl, BLIPOAHO OTIHYAETCH OT KPHBLIX, CHATHIX C BBIXOAA Tele-
MeXaHH4YeCKHX npucransok Y TIl-1u,

OnecuiBaeMuIl YACTOTHLIA NATYHK TelleH3MepeHHs OTIHY &~
eTCH TaKke NPOCTOTOR HACTPOHKH M NMepecTpofikH B OAuanasoHe -
swactoT or 50 ru mo 100 kru, Ilepecrpofixa ocymecrsnsercs
HIMEeHeHHeM TOKA NoAMAIHHYMBAHHSE C noMoumblio AONQIHHTRlbL-

HEiX KOPPeKTHPYIOIHX PE3UCTOPOB, BK/IIOYERHLIX HIAH HA BXOe,
WIM HA BhLiXOlle YCH/IHTeNs NOCTOYHHOrO TOKa,
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Puc,3. Cpasanteneuuifi rpadux Beixommuix napaMeTpoB Te-
eHaMepHTeNbHbIX npucTanok YTI-1r ® oneEchiBae—
MOI'0 9aCTOTHOI'O OdaTyuKa TEHBHGHEPQHHH:

ars &, 8 = BHIXOA YTH-1u; 6~ poixon narTunxa,

TexauuyeckHe nanHbie© HYacTOTHOIO ONaTHukxa

TeleusMepeHn s
Yron nopopoTa BXONHOHR OCH MAKCHMANBLY bk 330 .
MomesT Ha BXOAHON OCH 3 r.cMm
Yac ToTHeIt NHanal0H TreHepaTtopa 2000-2700 ru
Hanpsxenue nurtanus (Tox mocrosunbiit) 22,5 + 10% »
Norpebnaeman MomeocTb 0,07 Bt
Ocnomnan norpemHocTh 0,5 %

ARFEPATYPA

|y B.M., lMaoTuxxos, H.B.Kinauunﬁ. Haruukn TenenamepeHus ToX—

HONIOr'NYBCKEX NapaMeTpon HPPHTAUMOHHLIX COOpYXeHHi,
ABTOMATHIAUNA ¥ TENEMOXAHHIAUAS MATHCTPANLHBIX I'a-

sonposonon, M,, UHTH lasnpoma CCCP, 19863,
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% B.M,NMnoreuxoe, A JL.Lpagnun, Hosaw QENSLOTYPS BAS goNY-
PONfl H PeryaMpoBaHHR YyPOBHEeR M pu ion BOAM Na
PUAPOTEXHAYGCKEX COOPYXKEHNAX OPOCHTSALHMX CHCTeM,
Oxcnpecc~migopmanns, Cepus 8, suu, B, UBHTH Fun -
posoaxosa, 1968,

3. MoHuTaxnas 2xkcnayaraunonHas mcrTpyxuws YTIrl-1n, 3TA,
Hanwuyuk,

4. M. 3,Tankui, ABTOMATHSANES H TenemMexannsanus Me Hopa—-
_ THRHBIX cucTem. M., "Konoc®, 1865,

5 HA.H.Areaxmi, E.M.Kocruna, H.H.KysHeuosa. [JarTeskn xos—
TPOIa peryaupopanus. M,, Maumnocrpoenwe, 1965,




AHHOTAUHH CTATEHA,
[NIOMEUWEHHBIX B TPYIIAX

(2]

YOK 626,822

ABCO/IOTHOE THAPABJ/IMYECKH HAHUBLIMOOH EX-
WEE CEMEHHE TPAIEUEHOA/BHBEIX JIOTKOB

dpamepman LA,

*Tpyaw meEcTaTyTa "Cpenasarunpopoaxinonok”, Bbmi,2, 1971

B crarbe onucaHo HajileHHOe ceyeHHe JIOTKOBLIX KAHANOB
C MEHHEMaNbHO BO3MOXHLIM 3HAYEHHEM CMOYEHHOT'O NepHMeTpa,
KOTOPOMY NPHCBOGHO HAHMeHOBaHHe abco/MTHOrO rEApapiHYeckH
HaupbiroaHefwero, OnpeneNeHbl HAHBLINOOREIRe CeYeHHS B 38—
BACHMOCTH OT 3a/l0XKeHHS OTKOCOB /g 3alaHHO# MHEpPHHL /MAOTKOB
no OHy, Boienensl ¢opMynsl Ong pacdeTra. [IpuBeNeHH NpHMep.
pacdeTa NOTKOBLIX KAHAJIOB,

Hnnwocrtpaur# 8, Tabnun 4, 6ubnuorpagri 3.
YK 827.81
K BOIIPOCY OB YCTOHYUBOCTH BOLOCJIUBHOR
MJAOTHUHRE ®APXAICKOH I'ac
bapaynnurn P.d., Pycanor A.9,

*Tpynw muctutryra "Cpenaarunposoaxnonox”, pom.2,1971

B crarpe npuseneso onucanne PapXancko# BOAOCAHBHON
MAOTHHBI M NMPHYHH L, BHI3HBALIHE HEeOOXONHMOCTEL NMOBLINIEHRAR ee
ycTtofiuupocTH, PaccMmoTpekl BaApHaHTBl yCHIeHHs BOHNOCHHBHONR
NAOTHHEI B PeKOMEHIOBAH B KA4YeCTBe OCHOBHOT'O MeTOoN Npenpa-
PETE/NbLHO HANDPSXKEHHO# ANKePORKH B CKalbHOe OCHOBAHNWEe,

HUnnwcrpauntt 8, Gubamorpaguit 11,
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YAK 827,81

HEKOTOPLIE BOIIPOCHI INOBLHIUWEHHUA YCTOR-
YHUBOCTH BEETOHHREIX TIJIOTUH HA CKAJNIBHOM
OCHOBAH UM

Ouanos B.T.

“Tpyam wncruryra "Cpenasrunposoarionox”, pmn.2, 1871

B crarbe paccMaTpHBalOTCs BONPOCH NOBbLILEHHA YCTORY k-
BOCTH OeTOHHBIX IVIOTHH HA CK&/bHOM OCHOBAHHM NyTeM HX AH-
xepopatus. [lpupoasrcs GopmMy/el Qs ONpene/ieHHs BeJIHYHHbI
RPpeAPADHTE/IBHOT'O HATAXEHHS AHKepoBR B YC/HOBHAX cCeficMa, He-
o6xonumoft rny6unn 3aneNkH aHKepa B TPEMHHOBATYIO M MOHO-
RARTHYO cKanbHbie ToNuwM, [laercas ofocHopaHHe ONTHMANLHOH
OpPNeHTALNM aHi epa K pacyeTHONl NAOCKOCTH CKO/IbxeHus, B ka-
SecCTne NpHMépa aHKepOBaHHA NMPHBOAMTCH BONOC/HHBHAS NJIOTHHA
$apxanckon N'2C,

Hanocrpansi 5, 6ubaworpagun 9.

YIOK 627.51

MOHTAX MEXAHHWYECKOIO OBOPYNO! AHUS H
METAJNIVIOKOHCTPYKUHH KA3AJIHHCKOIO I'mi-
POY3JIA HA CHIPAAPBLE

H6paramos IO, A,
“Tpyan mucTHTyTa “Cpenasarunposoaxnonox’, psim.2, 1071
B cTrarbe ropopETCs 0 MOHTaXe 3aKNaNHLIX YACTefl NNOTH-
Hbn B mTpabax ¢ NOMONHHTENbHLIM PACKpENn/ieHHEeM HX NpHE NOMO-—
N CAMODACKNHHHBAIOUEXCS AHKEpPOB, O MOHTAXEe KOJJIOBOr0 Kpa-

HA& R HAKATKe ero no HaKJIOHHOfi HACLINH Ha MPOEKTHYI0 OTMEeTKY,
8 TeKXe O MOHTAaXEe 3aTBOPOB B BEPTHKAJBLHOM MNONOXeHHH.

Hnnocrpauus 1,
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H3 ONBITA CKOPOCTHOINO MOHTAXKA MEXAHH-

YECKOIO OBOPYIOBAHHUA W METANIOKOHCT-

PYKLHI BONOBLINYCKA KATTAKYPTAHCILIONO
BOAOX PA HUTHIUIA

H6paramos I0.A.
*Tpyns muctTaryra “Cpenaarmnposonxaoncr’, esit.2, 1971

B craThe OcpemaeTcs CROPOCTHOf MONTAX YKPYNHEHELIME
MapkaMK 3axnenEsx sacrefl, Mmeranangeckoh oBarn onxR—ON 871 y6~
KE, S3AaTBOPOB K NONABEMHLIX MEXaHRIMOB A€fiCTByOmero BOAOBE™
nycxa MNO3BONMBURE IHAYHTENBHO COKPATHTH CpPOKN CTPORTENb~
nux pabor,

HUnnwcrpanns 3.

YOK 821,67

METOAOHWKA PACHETOE NEPEXOAHHX PEXHMOB .
OCEBBIX NMOBOPOTHONON CTHHX HACOCOB

Fpesywrm T.A,
“Tpyny wrcTETyra “Cpenasrmnposoaxnonox”, smn,2, 1271

B crarbe xparke EenoXeHa CYMEOCTE NepPeXOAHL NPOREC—
COB, Rama METOAMKA pP&CYSTA NePeXOAEkZ NPONECCOB OCesLIX Ka-

COCOB, NpHBEAEAb NpPHMEepH PACYETAa NYCKA ¥ CCTAEOBKE & pe—
rara.

Tabnnu 2.
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YAK 627.6

MOAE/IbHBE HCC/NEAOBAHUA MVIOTHHE ©
KOMBMHHPOBAHH LIMH SATBOPAMM KOH -
CTPYKUHH HH XKEHEPA B.&.JIOAPKOBA

Toncron B. ¢,
"Tpyan wnctTuryra "Cpesasrwnposouxnonox”, swn.2, 16071

B crarbe NpuBOAETCE CONOCTABNEHEE Pe3yAbTaTOB HC -
casnopausufl, sunoasesuinx THHHMCX s 1858 r., mayuso-
HCCAeNOBATEALCKEM cexTopoM CenbCKkoXolsiRCTBeHHOR aka-

nemun M. K. A.Tumupssesa » 1880-1861 rr. ® apTOpoM nau-
#0ff crarhi B 1988r, no onpeneneHr’ cnNOCOBHOCTH COOPYXEHHS
¢ NOMOMLI poloaalopHuX /NOTKOB HE 3aTBOpPAX NAOTHHLI 3Jallk-

THTE BoAOAAbGOpHLI® OTBEPCTHS OT NOHHLIX HAHOCOB NpH PAa3NHY-
RWX npouesurtax sonoaabopa,

Bubn Iﬂl‘w g 3.

YOK 626,822 : 621,078

PACHET CUCTEM ABTOMATHYECKOIO PEIY/IH-
POBAHHA HA OPOCHUTE/IbHBIX KAHAJIAX C ITPH-
MEHEHHEM YCTPOHRCTBA "NPOTOC”

Maucypoan A.P.

*Tpyan mECcTRTYyra "Cpenasranposoaxnonok”, swim2, 1871

B crarbe xparxo H3NOXeHH OCHOBH L€ TOXHWYECKHE [1aHH b
H BAPHAHTH HCHONLIOBAHKS B NPAKTHKE ABTOMATHIAUHH OpPOCH-
TeNbLHWX KAHaNos paspabforansoroc B HEcTRTyTe "Cpenasranpo-
soaxnomok” agproperyasropa ‘fporoc”. Onucesw Opa yNpoOmMeHHLX
cnocoba pacuera peneflHO~ HMIY/ILCHEX CHCTEM aBTOpPery/lRpOB&-
aus ¢ “[lporocon”, [anum npamepu pacgera CAP,

Hanwocrpauntt 10, Tabamn 11, 6Gubamorpagsen 12,



YK 628.8 : 821,078

PACHET U AHAJTM3 WMNYJ/ILCHOR CHCTEMBE
ABTOPEI'Y/IMPOBAHUA MPPUTALIHOHHOIO
OB BEKTA

Tomenes P.M,

*Tpyas HHCTNTYT& “CpenasrunpoBoNXIONOL’ a2, 1871

B craThbe npEsefleda MeTOA™KA AHANHTHYECKOro pactHeTa
CHCT@MB ABTOMATHYOCKOrO pery/iipOBAHES HpPPHEIAlHONHLIX 00%~
eXTOB NpH NpiIMeHeHHH peiefiHO~HMLY ThCHBIX SNleXTPHYIeCXEX pe-
PyARTOPOB, 'AHGNNINPYETCH YCTORTNBOCTE CECTOML A&BTOPEry N
popanns, [IpEBOAKTCS MOCTpPOGHHe, AHANNS NOPOXOANHX nponac—
con w BubOp HACTpPOeK ABTOPEry/ASTOpAa.

Unnwocrpauuh 4, Subnmorpadui T,

YOK 626,822 : 621,078

ABTOMATHYECKAS CUCTEMA CTYMNEHYATOIO
PEI'Y/IHPOBAHHUS TOPU3CHTORB BOIB HA HP-
PUFALIMOHHEX KAHAJIAX

Mayrro B.C., fiyyunnn H.T,

*Tpyasi sHcTHTyTa “CpenasruliposcAXIONOX”, owull.d, 1871

B cTarhe pACCMATPHBAITCH BONPOCH, CAR3AEHLIe ¢ ocober-
HOCTAME EBRTOMATEIAINNH B&ﬂﬂpﬁcﬂplﬂ.ﬂﬂllll B KAHANAX C MANINE=-
RMM NETARAOM, NMOKA32HO, YTO CyUIeCTHYOUES MOTOAW ABTOMATE-
YeCKOoro perynaposaius popxmero Owepa, amxnero Suveda M Cume-
maEHOTO THNa He npuchocobienHs X MAMEHNOMY OpPOMERNIo, Oum-
cal MeTod ABTOMATHMECKON0 PeTryTHpORadNS, Haspaaubifi CTYNeH--
waTeM, Stor Merol OOACHEYUBART H&NEXKHOe CONPRKEONEA ANCE-
peTHOrc pexuMa palioThl HACOCHOH CTAMENE C DPONSIONBHHM pI-
xu.«0M pogonoTpebnenng Ged cOpocos W NEACCTATEOB BOALH

Ll
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YAK 621.8.083.7

HACTOTHLIA OATHYUK TEJAEMIMEPEHUA

Kyraenexos I'.I',, Kapumon . .C,
“Tpyaw wucrTatyra ‘Cpenasrumposonxnoncx”’, swu.2, 1971

B crarhe AaEO ONNCANNE OANOINO N3 PIEMEHTOB CHCTEM
TREeMeXANKXN -~ YACTOTHONC HaTykxa-npeofpasopaTelis, CKOH-
CTPYNPOBAKHOIO N HCHLITAREOI'O B OTAeNE NEAPOTEXHEYECKEX
scCcaenopad Mt NHCTHTYTA,

Hanwcrpauus 3, rabasu 1, 6ubanorpagpus 5,
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COAEPKAHUE

1LA.®pamepman, AGCONIOTHO® TIHAPABIHYECKE HAHBLIOA-
Hejlulee cevyeWue TpaneuekadadnbHbiX NOTEOR

P, b, dafaynnun, A.®.Pycanos, K soupocy 06 ycrofax-
BOCTH BOMOCHEHBHOM nnoruHs $Papxancroi 'AC

B Auanos, Hexoropuie BONPOCK NOBLIMEHHH yCTORYN-
BOCTH DeTOHHLIX DAOTHH HA CKANBHOM OCHOBAHNKE

I0,A . H6parsmos, MonrTax Mexauuueckoro obGopyaosaHus
B MeTamokoHcTpykurit Kasanuncgoro ruapoys-
na na Cuipnapne

J0,A.UBparumon, U3 onbiTa CKOpPOCTHOINO MOHTAXA Me-
xaHuueckoro obopylloparusds M MeTANIOKOHCTRYE~
guft ponopumycka Karrakypraickoro BOAOXpaHN=—
nnuia

IA.Jpeuywksn, Meronuka pacyeTop HepeXOUHhX pPeXN-
MOB OCEBHIX NMOBOPOTHONONACTHHIX HACOCOB

B.®. Tonctos. Mollenbibie HCCeNOBAHMA INIOTHHE C
KOMOMHHPOBAHHBIMHE 3aTBOpPAMH KOHCTPYKHHE WH-
wenepa B.®.llospkosa

A, P.Maucypos, Pacuer cucTeM ABRTOMATHYECKOrQ peryilm-
DOBAHUS HA OPOCHTENbHbLIX KaHa/lax C NpHMeHeHMeM
ycrpolicirsa *Ilporoc”

P.M.Tnueuea. Pacyer ¥ aHali3 HMNy/IbCHOR CHCTeML
ap TOpery/iipoBakia MppurauHoEsoro obrexta

B.C.llnyrso, H.lJlyususe, AsroMaTHHeCKas CHCTeMa
CTYNeHYaTOro peryiHpOBAHHS TOPH3OHTOR BOMAL
HA HPPHIalHOHHBLIX KaHanax

mynﬂ&nama. H.C.Kapimop, YacToTHsifl AaTyMx Te=
neHamMepeHus

P‘rmnu craTed, TIOMeUeHHLIX B Tpynax
o
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Tpyam

gcTuTyTa "Cpenasrunposoaxaonox’
Bunycx 2

Fraporexuuyec KMe COOpyXeHis, @BTOMATHIAUHS
H TeiemMeXaHH3al kA

Tamgear -~ 1871

Penaxkropwm Ll.HM.Mepnosap, E.H.Makywesko
lonnucaso k nguath 13/Y1li-1871 r. bymara Tunorpagpckas N 1.
®opmvar 80x80 "/16. [lew.n, 10,25, Yu,-u3n, 2.8,3+5 Bxa.

Tupax 800 aks. Llena 75 xon.
P. 10074. Jaxkas 4507.

i —— . T —— — s g— S — s S S i S N S G S S SN S S S —— -

O¢cetrnas macTepckas EHCTHTYTA "CpenasrsnpopOAX/IONOKS
Tawmxent, 11, Hanou, 44.



