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YIK 626

B cOopruKe NPHBOAATCA NPEAB3PHTEAbLHBE MATEPHAAL JAR
pa3pal0TKH TEXHHYECKHX TPeOOBAHHA K TIpPYHTOYNJOTHSIOUWIHM
H TrpyRTO3a60DHHIM MAWIHHEM, HCCAEAYETCH BOSMOMKHOCTL NPH=
MEHEHHS KAHaJOOYHCTHTENBHBIX H 3eMJepofiHBIX MAIIHH; NpH-
BOJAHTCH CPABHHTENLHAS OlIEHKA CHCTEM ABTOMATH3ALHM H TeJje-
yDpaeaA€eHHsi B MEJHOPaUWH H EOJHOM Xxd3sfcTEe; naercd
9KCNJAYATALHOHHAY BOAHOSHEPreTHYECKdsl XAapPAKTePHCTHKA Ha-
COCHBIX CTaHIHA.

CO6opHHK npeaHasHaueH Jias pabOTHHKOB HAy4YHBIX, BO/O-
X03AACTBEHHBIX W MPOEKTHHX OprasHusauufl, npenojapatenef u
CTYNEHTOB Bgann, CNeuHaNHSHPYIOILHXC B OGJaCTH THAPOTEX-
HHKH, MeX8HHKH H Te/ieMeXaHHKH. .

PenaklUHOHHASH KOaaerwus

B, H., Haxxumop (ore, pen), P, A. Aanmon, XA, Ackapos, K, . heags
nepxosckuit, . . Basentunu, M. M. lopowros, A, A, Kaawpons, C. H, Ke-
oepae, H. T. Jlaktaes, A, M. Myxameaos, V, IO, MNyaatos (3am. 018, pen.),
A. A, Paunncknil (sam. ote. pea), M. B. Xamanos, X, W, HAxy6on,



A.HMWPCATATOB, H,N.KAPNOB, I'.B.BATYPHH

TEXHOAOTHE CTPOMTENRCTBA BSAKPHTOI0 IOPHSOHTAABHOI'O
JIPEHAKA HEIEBHM JPEHOYEIATYMEOM HE=-30I

B HACTOANGE BpeMs BONPOCH MEXAHESANMK CTPOUTEALCTBA
SAXPETOr0 TOPMS3OHTANBEOTO JPeHAXA B HEYCTOHUMBHX TpyH?TAX
opomaenell 30HM DeHeHH Kpa#He HEyAOBIEYBOPMTENBHO. CTpoMTENE-
CTEO B TAKHX JCAOBHAX BEASTCA “MONyNexXaAM3MPOBAHEEM" cHOCO-
GoM, NpH KOYOPOM ANSE OTPHBES TpaHNEH X e0paThHAaf SACHOKA 8
NPON3BOAATEHA MOXAHMSHDOBEHEO, A BCE OCTANRHNG OflepANNE Npo-
Necca CTPOMTENBCTEA BEAYTCA BPYUEYD. '

OrgesoM OpraEMBANEAM H MEXEHHSALMA BOJOX03AHCTEEHHHEX
paGor CAHUMPH paspadoTada TEeXHONOI'WA MEXAHM3MPOBAHHOIO CTPOM-
PENLCTBE SAKDHTOrO I'ODH3OHTANBHOrO APDEHAXA M3 HENPEPHBHEX HO
Boelt ZAWEe APEEH MIACTMACCOBHX TPYO € MCHONB30BAHNEM EOMIIEK-
Ta MamME, Beiymell » XoTropom ABNFeTCA meleBol APeHOyKAAZ-
w3011 '

OpeznaraeMad TEXHONOTEA OuNa NpEMeHSHA OPE CTDOMTEND-
CTBe 3SaKPHTOr0 IODHSOHTANBHOI'O ApeHAaxXs B copxose k 26
mi, A Mxpanora B T'omogHol cremM HA ONMTHOM yYacTEe IO~
maxsw 8 ra, Bunm 2anpoexTHpoBaEM 8 ApeE puanoff 390 M KaKHaA.
PaccToRENE NEXAy HMNM OpPHEATH 0T 27 A0 38 M.

TzazEse Tpyou Amamerpom 42 wM,c mexeBoll nepdopammett,
® rodpupoBaEHEE - AMEMETpOM 63 MM,c ANpYaTOf meppopsumel,yr-
AaEEBATIKCE © :p:rnnui ofcHnkol opgmocHONEEM NecYaHHM @lﬂl!pﬂu
vongkHEOR IS cm, lupnra mexm cocraBmaxa IS oM.

T'pyard Ha 00BEKTe CTDPOHTENBCTBE B OCHOBEOM JETKHE M
CpPEAHNE ¥ IWNE MECTAMH TAKEANEe CYTAKHEM C ODOCAOKNAMH TIMHH.
BRAXHOCTE TDYHTE MO IEyOnEe A0 4 M IEHEEHIEEL or 6,4 A0
30,8%. OCOnemnuit Bec rpysra 1,26-1,67 r/ou®, Tayousa xpnnnﬁ
TPYHTOBRX BOX 2,5%4,1 M OT MOBepXHOCTH haun:.

I) CM.craten "Nlenesolt Apenoyunazvuk JE-301 AnA CTPOMTEND-
CTBA aa:purnrn IOPH3OETANBHOrO ApEHAXa B HEYCTOWYHBRX
rpyETax”® » naatua:uu COOPHHEE o
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Huge npasegeMH COXEPXAHNe B NOCHEAOBATEALHOCTE ODEpa-
Uil TEXHONOIrWYSCKOTO mpogecca (radasna).
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J. PasCmera § HRPEANDOBKA Hinuup. MepHan

TPACCH ApeHH Xenra,pelixa 2
2. [mauuponxa CCH A

¥ {0 auaaauﬁuun 5 Cxpenep J=374 I

5+ EopTpoas KasvecTsa NNAHE

PORKE ARrBExRD,pelira
4. Purre menm :
5S¢ JREAZXA NOACTRAADMETD

crof duaBTpa .
6« YRNSAKA APEHAXENX TPyl ileneson HO-
7. Bacumka Tpys fursTpoM yxaaguax AR-301 2
8. SBzeNKa meAw rPYHETOBON

maccolt
9. Bacunga "RopuTa® rpyH- byasposep I-492 1

TOM
10. g:i;uﬂanu lﬁpaarpyan 2 2o

hTDA B OyuUKED EpeHO~ gaMOCRan

yRNajudRa - SHE=555 I
I1. Morpyska QEAsTpa Ea Tparropau no-

ABTOCaMOCHAn rpysung [0B=35 E
I2. Nlogpoaka TexEEYeCcEOM ApTonucrepra

BOAW ABl-28 I
I3, CrpourenscTBeo YCTHA N

CHOTPOBOT'O KOMCHUa - 1

Buavane no ofwenpHHATON TEXRONOTHE NPOR3BORKIKCH Daa-
ORBKE M HMBGAMPOBEA TPAacCH APEHM M NIAHWDOBKE ee MOX PagaE-
ENft YRAOH ¢ MOCNEZYOWMM KOHTPONEM KAYECTBA NNAHMPOBKN. Sarew
IpesoyrRranunson Jli=301 menpepsBHo 3a OfdE Npoxox OCYNECTRAR-
AKCH paspadoTka wWemw, OKOEYATENBHAS NIasgpoBKa 6€ XHA, OTCHI-
K8 MOACTMIARWErO0 CHOA PHABTPA, YEKISAKA RAACTMACCOBKX ApeHAE-
HHX TDY¥O, 3acCHNRE MX GHABTPOM ¥ BAZENEA KEAM Da3KEXOHHEM
TPYHTOM, BHEYTHM M3 Hee ponmAM padovyum oprasod., [AfA aToro

\



5.

ADEHOYKIAZYME C 3aNpaBicHHOR XpoHEAXHOR TpyOolt yCcTAHARIMBAICH
B MCXOXEY® MOSHOMO Y YCThH OyAymeR ApeEn. Poomsil opras omyo-
KaXca B padovee MONOKEHHEe M MO JOCTHMESHMN 8I'0 BEAKUANH pado-

unll xox Apenoyknazumes.lexs oTpHBANM COIrMACHO MPOEKTHOM
AURHE TpaccH ApesH (puc.l.).3arTew BpyuEyD yaansam ocrap-
EyDCA MPHAMY TDYHTA I M HA AHO yexH YENaHHBANH YCTHEBYD
BCOONEMORTHYD TPYGy AAMHEON 2 M, B KOTOPYyD 3ajenupaics KoHeN
nracMaccoroil yorsesoll TpyOu.00paTHas IACHTKA MENXR HA STOM

JUACTHE® NMpOH3IBOAMAACE BPYUHYD € MOCHOMHEM yINOTHEHHEM Dyy-
HOf TpaMOoerol. -

locne aroro, BEINYEE padouMi oprad X XoX ApPeHOyKA&NTIN-
KA, NPOKNaZHBANM YCTHEBYyD YAcT® ApeHH pamuol 30 m. [px sToM
JUNTHBANOCH, 9YTO TAYOMEA WEXE B YCTBEBOM YACTM XPEeHN MEELEE
HE TOTMMHY MOACTHXBWWETO cXOA uintpa, T.e, Ha 0,I5 w. He-ma
OTCYTCTBES HEABHLEX TDYO, NPEAYCMOTDERNHX MpPOGKTOM AAR YyCTHO-
BOR YacTH,HCTOALB0BANE TY X6 MepHOPEPOBAHEYD nAECTHACC OBYD
tpy0y, OOMOTAHEY® NMONNITHECHOEON NIGEKOHN.

. Docne npormazkm ycrseBolf wacTH padoumil opras sarzys-
ARNCA HA NOAHYD THyOMHY, T.€. HE 3 M, NyTes OTYBOPAYNBAHAA
ynopHEx BMETOB (2) npe padoTapmeM PODNEM ODraHe, ¥ MpPOM3BOAN-
180k 3arpysxa OyeEepa QEABTDYDNEM MaTEDHANOM.

llogBoska fUABTDE ¥ B&rpy3Ka ero B APEHOYKIAZYME NPOHS~

BopmNachk aprocamocsamom SHI-555 ¢ sazmell pasrpyskoRt., Jum Ayw-
mero Hanpasnesus JEARTPA B Gnu:ap K yAoGCcTRA SarpysKE camo-
CRAR OO0OpYZOBANCH CHEMHHM YRAMHMTENbLHHEW NOTKOM. B:rnup sarpy-
XAIH ODH OCTAHOBAEHHOM JDEEOYKNANYHEE.

~ llepeosavanssan NMPMEATAA CXEM& PACOTH ABTOCAMOCBAZOB —
"HeRYPRABHNN CRABA - APCHOYRAAAYKE" cela He onpasgana. Hepeg-
X0 OEA ABNAAACH NDEYMHON HENMPORSBOXUTENEHHHX ﬂpm:mn Apeso-
yruagunka, [osrowy nexecoo0dpasHO NMpEMEHEHEE CXeMu “"OpHOGLEKT-
Huft cENapy - ApeHOYEAazusx®. Jasm 27000 HeoGXoZMMO OPraHH30BATH
CREAK AEA OTHEABHNX I'DyNN APeH EEeNOCPEeACTBEHHO HAa ofzexte
CTPORTERBCTBA ¢ TAKHM DacyeToM, uUrolM ZANBHOCTS BOSKM He .npe-
aumana JI,0-1,5 Em,o0ecneqds ero DOrpysOYHHM CDPOACTBOM, EAK
8TO AeXAETCA NPE CTPORTENLCTEE SAKPHTOI0 TOPHIOHTAIBHOTO Ape-
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Hoyxnazuwka Tena [-25I, AN-30I. fas norpysxe ¢uanTpa HA aF
TOCAMOCBAAH MOTIYyT? OHTH HCHONB30BAEH TPAKTODHME MOIDYIYHEM.
ganpmeep B35,

B mpomecce CTPOMTENRCTBA JPEeHH, OCBOJORASBEHECA OT
LpeHexHoff TpyOH KaTyMKH SAMOHRNMCH CMOHHMMM 3ANMpaRNeHHEME.

. lipm oTom nOABANACE HEOOXOXMMOCTE COOAMHEHMA KOHNOB APEHARHHX
TPyO, NOCKOAEFY NOCAEAHME B88BOAOM BHOYCKADTCR AAMHON B0-I20 M,
A AAMEA ONHTHOM Apesd Owma 390 m. [puueMm raspE#e MNacTMacco-
BHEe TPYOH COEAMHAAWCE DacTpylaus, a rofpupoBaHHue - YOMYTAMH,
lipy pacrpyCHOM COEJHHEHME OZEH KOHEL TDyOM PaaMAIYaNCH NyTEM
pasorpeea » neckeé Mnu xunmmed conesof sope mpr II0-120°C m
CBOCOLHO HACAXWBANCA HA KOHeHm xoNopEoft TpyGs Ha rayGury I0-
I5 cw. OrdopmoBarEni pactpyl BMecTE€ CO BOTABIGHHON B HETO

. TpyGolt Guctpo oxmaxzanca xonoaEodl sozofi. [pw coeznHeHEME XoMy-
roM Kycor AudHOf 20-25 cM m3 TOM.EXé TpPyOW paspesnlcH MO Npo-
AORBRHEOE OCH, OAEBANCH MO BEpXy CTHKA TPYO M IAMATHBAICH &NID=
MHHMEBOH# MDOBOAOCEOK ZMAMETDOM 2 MM,

Jlna nyameft paarpyskd I'pyETa ¢ padoydx OpraHoB H 00pa—-
S0BAHHA I'PYHTOBOH MacCH AOCTATONHON BIAXHOCTE AR RAYECTBEH=
HO# oGpaTHOM SazeNkM mead B 3adoff POLWEro Oprasa HeNpepHBHO
NoAapa’ach BOZA B KOAWYSCTBE, 34ABHCANEM OT €CTecTBEHHON Biax-
HOCTR I'pyHTA. .

JnA NOABOSKA TEXHWNYECKOR BOAM HA ONNTa.M YYACTES HO-
NoAB30BAIMCEH PA3NHYHHE ABTOBOAOBOSH ¢ eMxocTsb or 2 po II we,
Boza #3 eMEOCTH B 3a00f poomero Oprasa nOXABANACH CaMOTEEOM
yepes THOKMH maaHr, oGOpYZOBaHHEHK BeuTHIEM,

Ha-sa OTCYTCTBHA BANPABOYHOTOD HACOCHOTO OGODYZAOBAHMA
HA aBTOBOAOBO3AX, Aaxe NpE HAAWIHE BOAH B KOmZexTOpE, €€ BO-
3uam #3 noc.laxragop (paccroawme IS ku). [lepeCor » Zocrapke
BOAH CHHXANM NPOMIBOAMTENRHOCTE APCHOYKIAALYHEA. :

SaKaHYKBRAR CTPOMTEXBCTEO APeHM, 234 4=5 M 20 KOHOA ee,
B Opouecce paCOvYEro XOme APEHOYRAARYMKA OAHOBDEMEHHO NPOM3BO—
ARACCH, NOCTOAHHOE BEIAyOneHwe padodero opraia. B pesyasrare
H_El NPOTAEEHEM 2T0I'0 YYacTKA HOEyvYalicH NAapENl nepexon ApenHan=
#off TpyOu M3 TOPHIOHTAABHOIO NONOXEHHA B BepTHHanhHOB, JpeHe
HA DTOM yYACTKE CTPOMEACE W3 TpyO Cca nepdopaivr M JRABTDYN-

/



L
_-'--' :{"I:.:
a P

Py 5 : 1 L g,;.
%= = e - o " | E '-IL" uﬁ:_:’. @ .i_l \i\:\ -Js . 1 : -_ i _I_.._'EI! 'l'.;‘ .ﬂ.-‘f‘," .:"-.';
e [YE1) r@&q ' I S xR Y v N "T -

o ; > r

B — e

1 ,;:_‘JI .ﬁ
u

s
-

Havasenas wvacm Foenes,

o
i

= -". N

YT

Sy

il

irr.:r.i'.f-f
F o U

B ATL S A

. il AT
N

S P b e o,
- na PR S,



9 %

WX oOcunox., B janhEeliEeM 3feCh yCTAHABNMBANCHA CMOTPOBOR Komo-
X6, BEYTDH KOTOPOrO HAXOARACA KoHern miacrmaccosoll Apesaxrof
TpyOu, HexosacHNAHEAE 9YACTE MEIN HA NMNABHEO BHBEXOHHOM yJacTe
APeEH H Masyxa KONOAOA BDY4YHYD SanolHANMCE IPYRTOBOM maccof,
WsBIeveHHON' ¥3 melu,

OfpaTHas 28CWMKA ROPHTA IPyHTOM OPOM3BOAMIACH CPA3Y HA
BCo rAyOuEy Oes cNMeUMANSHOTO YOAOTHEHMA. Jng aTOrc MCHONL3O-
paxca Oyaszosep B-492, xoropuit paSoranl nmo YeIHOYHOR cxeme,

CTpoRTENsCTEO BaHAHYRBANOCH ONAHMPOBXOR TPAcCH APeHH,

TexEONOTIWYECKAS CXEME NPOH2BOACTEA PAGOT MDH CTYPORTENE~
CTEE BAKDHTOrO NIACTMACCOBOrO ApeHaxa NDMBENGHA HA DHC.2.

B 1970 roay oo npepmoXxeHHEOl TOXHONOIME ¢ NpUMEHEHHOM
Apesoyknaxguka Ji-301 OuaM nocTpoerd SAKPHTHEe NNACTMACCORHE
Apeird o0meR MPOTAKGHAOCTED OKONO 3 M.

: PeayasTaATH NpOBEAEHHNX OMETOR HOATBOPAMAN TOXHNUSCKYD
BOBMOXHOCTH M BEOHOMMYeCKYD sffexTMBEOCTH OpUMeHeHEMA paspado-
TaHHON TEXHONOIMN M XOMMIGKTA MANHH OPH CTDONTERBCTEE S8KDN=
TOM0 IOPH3OHTANEHOI'O ZAPEéHAXS N3 NAACTMACCOBHX TPyl B HEyCTOR-
YHBMX TpyaTax opomaeMoff somM. [IpM sToM 0O CPABHEGHED C NOAy-.
MeXAHWSHPOBAHENY CNOCOGOM PESEO COEDAMSNTCH 3ATPATH DYUHOTO
TPyAa, NOBHEEETCHA MPON3BOZMTEABHOCTH TPYAA M CHHEAETCA CTOM-
MOCTE CTPOHTENLCTBA, KOTOpAE XOBezeHa A0 2-3 pyG. Ha MOTroW-
Huft ME6TD.

JlanpHefimee yCOBEDEHOHCTEOBAHME TEXHONOIMM CTDOMTEALRCTIBRA
ACHXKHO MATH MO NYTH MBHCEAHEA K paspadoTKR HOBHX CHEMMANBHHX
MANWE ANA COCTABIeHHA NOAEOI'O KOMILIGKTA M JIYUNEHMA OpraEis=

SaNMK MPOMSBOACTEA,
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A.H.MAPCATATOB, H.O.KAPGOB, T'.B.BATYPHH

NEIEBOA APEHOYKIAMYEE IM-30I AIA CTPOMTEILCTBA
SAKPHTOI'0 T'OPH30HTAABHOTO JPEHAXKA B HEYCTOEUMBHX I'PYHTAX

B BacTOAmMee BpeMA CTPORTENBLCTBO SAKPHTOr0 T'ODESOHTAND~
HOTO ZjpeH&XA B yCTOHUMBHX IpyHTAX JAOCTATOYHO MONHO MEXaHE3N-
poBaEo. [Ipm STOM NpEMEHADTCH ApeHOyREaiuMKE [=-25I, I-30I xom-
crpyxnoun CAHMHPE m Tomogmocrencrpos, 9/-3,0 roHcrpykums I'CED
no Mpperanud, A-659A KoHCTPyKuEE BHHM3emsama W BpRECEOTO sa-
BOJI8 ZAODORHMX MANHH.

Opeago BONpPOC MEXSHWSANHEE CTPOMTEIECTEA SAKDHTOr0 Ape-
HaER B HeycTO{UHBHX TPYHTAX OpomAeMolf 30HH Z0 NOCHe@RHEI'D Bpe—
MOHM Heé pemeH., CTpOMTONBCTEO B TARHX YCHOBMAX BHHYXJEHHO Be—
AeTCA MONYyMeXaHH3RPOBAHHHM crnocoGod. [Opm rakom chmocole Tpas-
Wes OTpHBAeTCHA ¢ yCTONUMBHMH Ha BpPeMA BHIONHGHHs padoT OTKO-
caMp ¢ nmepedopom IpyETa co aHa ee ma 30-50 cwm. B mocieayomem
Ha OAHOM HS OTHOCOB YCTpaWBaeTCH lIOXe, B KOTOPOE YEIAAHBAKT-
L‘:ﬂ ApeHaxHEe TDPYOH,

~ CymecTBeHHHM HOZOCTATKOM 3TOr'o cinocofa ABARETCHA HEOG-
XOAMMOCTE BHIIOIHEHHEA CONBRMOTO O0BEMB SEMNIAHHX padoT, SHAYH=
TeABHEHE BATPATH pPyYHOrO TpPyAa, H3—-38 HASKOH CTENEHM MEXAHMN=
JA0NM OCHOBHHX OpDepanuli HpOMSBOACTBEHHOI'O npﬂumna, H coOf~
BETCTBEHHEO BHCOEAA CTOMMOCTE paloT.

Bompocan® MeXaHWSHDOBAHEOI'O CTPOMTENBCTRA 3AKPHTOrO
IMOPH3OHTANEHOrO JipeHAXA B HeyCTONUMBHX IpPYHTAX OTAel OpPraHl=-
SAINME ¥ MEXaHM3&UMM BOXOXO03aMCcTBEHHMX pador CAHUUPH samm-
MaeTCHA B TeUEHHe pAjia NeT. B peaynsraTe MOMCKOBHX H HCCHSZO=
FATEABCKEX padoT OTEENOM COBMECTHO ¢ I'GNOZHOCTENCTPOEM COB~
naH memepoil Apenoyrnapauug J~30I auf CTPOETERILCTBA 3aKpHTOrO
FOPHSOHRTANEHOTO APEHAXA M3 MAACTMACCOBHX TpPYO C RPYIoBOi 00—
CHNKOK WX NecuaHo-TPABMHHEM OUABTPOM.

Hpesoykaamquk (puc.l) paspaGorad Ha Oase TpaxTopa
T-IOMM, 06OpyAOBAEHOTO XOZOYMEHBEMTENEM, ¥ COCTOMT K3 ONOp~
Hoff paMu I, npegHasEavueHHON ANA HABECKR OCHOBHHX Y3IOB Ape-
HOYRKNAAYMKA K TPAKTODY, AKTUBHOI'0 mEXepe3Horo Oprasa 2, 'OyW—



Puc, 1 KOHCTPYNTHRHO-KKAEMATHICCKAR CXeNMa Apexdoywnaayusa Al-301.



& lgesghat, Lo
. =g f r I
k)

"u
3 -§5

r‘l

¥ ,; I3
g‘ !ip 5, XOXOBOrO YOTPOMCTBA 4 ¢ SACHNATENAMK 5, NOZBEMHOTO 6
3 .j;pnapﬂunurn 7 MOXAHESNOD.

'. OXEEM W9 OCHOBHHX YaXOD APEHOYRASAUHKA ABIAETCH ARTHB=-
fIIIJI mexepesEul opras (pmec.2), cocrosmmll ®s pamu I, Beaymefl
Gy ANOBJ0YKH 2, HATAXHOIO ycTpoMcTEa 3, HAUDABAADWMX AOpoNeK &4

ﬁ’ R poomeld pemm 5.
Popsag 80k NPeACTABAAST COGOM BTYAOYHO-DONMKOBYD |
Uens ¢ BCTPOGHHHME B Hee ABYX M TDPEXPesuoBuME (3 ¥ 0) pesymm—'
MY SEEMEMTAMN 6. SNEeNeHTH BCTABNANTCA B DaspuBH LENM Yepes
onpejeneHsEuil mar U npexcTaBAADT cololl 3BeHO Henw ¢ IYOHAMM 7
¥ TPAECHODTHDYOWMME naomazxaMu 8. ByOes cHaOEeHH HANAUEAMM N3
INaCTEE TYronmaEpKoro mavepmana 9. i
HappaBasomAe AOpOXKE CIyxaT onmopHofl nnmp:nucﬂn AAA
POIRKCE pOnEEN uenW w npegorspamanT GOKOBNe CHeHER ee BeTBef.
& WemepesHOro oprasa o0opyaosaEa Koxyxom II maa
HANpaBECEMA BWHYTOr'0 TPyRTA Ha Oepuy. lpw noxowd xEyx nems-
nes I0 ona mpuxpennesa k Hecymefl pame OyEEepa-yEAaZuMEa.
byuxep-yiaagyug (pmc.3) cocToMT M3 AByX OTCOROP
NPKEMEOH BODOHKN B KOYODYD 3arpyxaercs puaAbTpyoumit MarTepsaxn
BAR KDyroBoft OCCHNEN ZPeHAXHHX TPYO.JR NpeAOTBPARSHER 06pa~
20BAEAA CHOZOB JHEXLTPYONEro MaTapWana HANDaBAADNAA 4YacTs I
G6yHEKNepa IH.]IL'I-HEH!I?' TAK,UTO NPOXONHOE COUEHHe BHH3Y Conbme yeM
HABeDXy,UTCcenN BHM3Y CHAOReHH MIaHAPOROAKAME 2 ® 3, o0ecneum-
BADEHMA nanﬁxn;qun TONMMHY cHOoeB QUABTPA.B HUXHeM wacTH me-
peaEelt crenxa OyHKepa yCTAHOBAEH FEI':M.’IPIBHHH M0 BHCOTE HON-
NOROOpmME 4 AMA OKOHTATeNBMOl u.naunpnnrm AHA MO, T0ACOPase
OCTABNErOCH I'PYHTA W NOZAYM €0 K TPAHCHOPTHPYOWNM 3leueH-
TaM pexyue#t uenu.CBepxy Oysxepa Ans yzoOCTEA 3ArpYy3KH 6I'0
PHABRTDOM, 8 TANEE AN paauamemm 2andaca §uaRTpa NMpeayCMoTpe-
A8 MpReuHad BOPOHKA 5.MEXAy OTCeXaMR CBEDXY BHM3 TNpPOXOAHT
rpgdmn,unn 6,110 KOTOPOMY NIACTMACCOBAA ApPeHEXHAR Tpyda npo-
NYCKABTCA K MECTY &6 yxuafxu.B HMEHGeN YacTW TpyGONPOBON Hue—
8T KpMBONMHEeWNNY YYACTOK C DEARYCOM4O0ECTEeYNBAKMHUM MNABHHH
nepexox TpyOH B TOPH3OHTANBHOB MONOEEHHe M OTKuLof muToR II.
+lepex Oymxepowm Kk Hecymell pase mpuipennens Hoxu' I0 z1A noj-
PESKE CDOBKN WEAW C lensp yAyYWeHHA MOoJaYM TpYHTOBOl Maccu
Ope cOpaTHol 3acumike.
!




.
8
I
i
|

v R S R

N

Puc .2 AKTHBHN poomHfi OPraH APEHOYRAAXYIHMEE,
b



Prc.3.Byuxep apesoyrnaguuxa.



' ?.uﬁ!upnn
'ul.l aaguei

ByHkep npWEpenuen CoarTame K HOO YO |
nepeaEed YacThHD B NADENDHO KDeONTCH K O
9 =- B XOROBOMY yerpoiicTBy .

Xoxosoe ycrpoRcrso {cM.puc.I) nmm WA oom ¢ muyesn
KOnercaME OapadaHEOI'0 THma, OCODYXOBAHENNE HORMMM AX/ OUMQTEY
0T HENNMADWETO rpyaTa. K ocW X0X0BOT0 yCTPOHOTMA MpAKpENIEeHH
OTBANH 5 AXA OGPATHOM SACHNEN MOAN BHHYTHM N3 Nee rpysrou. Or-
- BAIN EMenT yCTPOMCTBO ANf DETYARPOBKM YI'NA YOTANOMKN MX B mia-
He N H3MEHeENA MONOXEHNE B BEPTHKANBROM nxockootn, Orsaru
JCTAHOBIGHM C HEKOTOPHM. CMONMESHMOM OTHOCHTENRHO ADYI APYIa.

Nozvemeull MeXAEESN APEHOYENSAYNKS COCTONT H3 WepBAvHOH
HedenKkn M RARATHO-ONOYEON CHCTOMH.

JAperoyxsagumg o0OpyAOBaN chenmexsEOl ll!lllﬂ 8 s
OyxT nuacrMaccoBsx rpy0 m Oagom I0 ans BOAN, MOgABAsMOR BO
BpeMs padoTH no TpydompoBoay 9 B sadolt. Bomxa momaercm nan
JAyUmEeHNA ycAOBE)i KONAHEA TPYHTA H ANf NOXYYSENE HeodxomumoR
KOHAWCTEHOER I'DYHTOROR MACCH ANA COPATHOW BANGNEN WeNN.

Kpyrammn# moMesT ot paxa I ordopa MONMHOCTN TPAKTODS
(pmc.4) X ACMONEWTOXNBHWM MEXBHWSMEM ApeEOyENazuKEa (vepsAuaofl
meGeaxe I0 W [enEOMy DODmMENY OpIraKy) mepezasrcs yepes pepep-
cuBHuM MexaEmsw 2, cocTosmA# § Tpex KOEWYECKAX WECTEDeH, Ky-
RAYKOBOM MYPTH 3 ABYXCTODOHEEI'O XeHCTEHA W peBEpCHBEOrO Bana &,

Bpamenxe 0T peBepCHBHOrO BANA W6PES NapARAeNLHYD NEARYD
nepepavy 5 mepeaaercs K pODEMy opramy 6, Hamesesme cxopocTh
Oen® XOCTATaeTCH MyTew SaMEeEN BeZOMNX sBeagovex, [lenmue mepe-
A8qM CHACXGHN MypTamH WpeAeNEHOro mowentTa 7. [praox wepmavnof
neGeAKK OCymeCTYBAfeTCH mensHol mepexadel B, BRADYeHENE KOTOPOM
NPONBBOANTCH KyXawrosoff mydroft 9. |

Kpareas TexENuecKad XapAKTEDECTHRA Apemoyxuagunxa Jii-30]
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jlmutp YHABAHBAEMHX TDPYO B MM.u.sessses A0 85 I.

MaTepHAN (MABTPA.ccssesssssssssssesnsnss NECUAHO-TPABEARCTHH
| ¢ MAKCHMANBHNM Das-

upuu (hpaxurn
o 10 ww

PaoMepH QUABRTPOBOR OGCHNKN B MM3
TONENHA HOXCHNEMseesevsssasesss A0 200
,  TONWMEA JBCHNKEN...cseseseercass A0 300

PACXOX BOAH B M- /NOTuMessessassenseassss 20 0,05 B 3aBECHMO-
CTR OT 6CTECTBOHHOM
BIAXHOCTH I'pyATA

Pnﬁaqan EIU‘FM!" ! H!qliililllii!lil-!i- ln Im
B‘Hﬂ ! TIIII“!I.F.I‘.*Il'.llll'ill'iill. 12'5 dﬂﬁ Hm
OCcnyxMBAONHEY OBDCOHAN sasssenssssssnens 2 YOH,

Apenoyxnaguek [JE-30} paGoraeT nMo NpexEapHTeNRHO chAse-
HHpOBAHHOR Noj 3afAHHNM YKNOH Tpacce, [IA 8TOr0 APEHOYKAAZIME
SaZHAM XOAOM MOZXOAMT K KpPap KONAEKTOpPa B NMDOMIBOAMT 3armyd-
XeHKEe padouero OpraHa B OTKOC A0 NPOEKTHOM TrAyOMHN. Bucrynao—

“™ft E3 GYHEeDpa KOHOl YKRIAANBaeMOl TpyOH 3axpelmfercd Ha 3ajal-
HOWH OTMETHEe.

llocne npoxknazE® YCTEEBOR YacTi APeHH GyAkep ApeHO-
yKNAAUAKA 3arpyXaeTeA QENLTPOM M HAYMHAETCA CTPOMTEABLTEO
ApPeHEpyoDuell JacTH IAMHMM M3 TPY(0 ¥ HEABTPYyOmMEI0 MAaTepHANA C
. OHOBpPEMEHHOll 3amenKoif menm.

PaGora ApeHOYENAZYMKA JaKaHYMBAETCA NOCTENoHHHM BH-'
rayGnesHmeM MCHONHMTENBHOrO OPIaHA M3 mEAH He H3MEHAA CBOEro
ABRXE HIA , :

B I968-69rr.ka T'yNIMCTAHCKOM OMHTHO-DEMOHTHO-MEXAHH
yeoKxom 3asoze ['onozxocTencTpos mo padoumm uveprexam CAHMKPM
Gun R3TOTOBACH OMHTHHEE o0pasen mMeXeRoro APEHOYHIALTHKA Jli=
301 ¢ HOMMHAanEHOM TryCOmEofl saxnagxe nped 3u.B I970r.GuAn
NpoBeZeHH HCCHAen0BAHMA pAdOTH WeNeBOr0 XDPEHOYKNANYMEA B COB-
xo3e ¥ 26 mu,A.Mxpamopa B I'omofHOM cTENM® HA CTPOMTENLCTEE
OMMTHO~NPON3IBOACTREHHHNX SAKDHTHX ZpeH.[IpH 3ToM YCTAHOBIEHO
cnepyoues :
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= JPEHOYKIANUMK CHHXDOHHO BHMOXHAET OCHOBHHE ONEpE—
UMK TEXHONOTWYECKOr0 Mpomecca MO NPOKNANKe JAPEEAXHOM JNAHMM:
pHTEE mMEAM, BAYKCTKY €€ ZHa OT OCHNABNErOCH TPYHTA, OTCHIKY
noacTENAD@Ero cloA MecYsHoro ¢uABTPa, YKIARKY HenpepHBHON
ApeRaxHON TPYOH, ZJACHOKY TPYO QUABTPOM ¥ BAXENKY MEAd TpPyH-
TOM;

- NapaMeTpH,PONOKSHHHY APEHOYKNANYMKOM 38KDHTHX I'C-
PH3OHTANEHHX APEH, 0TReTan? TPelOoBaHHAM npneq!a;

~ IDEHOYENAZYMK WMEeT pPAl KOHCTPYKTHMBHHX HEJAOCTATKOB,
yeTpaHeHHe KOTOPHX A8CT BOBMOKHOCTH YBENWUHTH MPOM3BOAKTONE-
HOCTH M HAZEXHOCTE EI'0 B JSKCMAYATAIMH M YAYyYEHTE KAYECTRO
BHITONHAEMEX paloTe

[lpr pansHEHmEM YIYyYMEHMM KOHCTPYROMK APSHOYRAAAIHKOB
HEe0OXOAMMO NMPERyCMOTPETH:

-~ paspaloTKy PANMOHANBHOT'C cmocofa MOXAaYA BOAW B 38~
Golt powmero OpraHa; |

- yCOBEDEEHCTBOBAHME KOHCTDYRUMM DODNETO oprasa B 4a-
CcTH OOecNededHnA MOIHOrO BHHOCA W yKAaZKM B OTBAN paspadorTan—
HOT'O TpYHTA HE38BHCHMO OT COCTORHWR ero;

- paspaGoTEy pauMOHANBHOrO cMOco08 NojaYM MSBAeUOHHOHN
I'DYETOBOM MaccH OGpPATHO B menb.



Yo

¥ .0.0YIATOB, 5,M.O0CTPOBCKHH, ®.0.BETIOB |

ONPEJENEHAE ONTMMANBHHX [MAPAMETPOB |

i PEEVMMOB TPAMEBECBAHUH I'PYHTA B TPAHUEAX SAKPHTHX 7IPEH.
JUIfl PASPABOTKY TEXHMYECKEX TPEGORAMMA '
HA CIEUMAABHHE I'PYHTOY[IAOTHAKIHE MAWAHN

YcrojumBan ¥ HAZEEHaf pPROOTA 3AKPHTHX APEH B 30HE .
OpOWSHNS B SHAYMTENLHOW MEpe 3aBMCHT' OT KaUecTBa sajelKd Tpak-
melt, B CAHHMPH paspadorTeHn M MCHNMTAHH HECKONEKO BRPHAHTOR Y-
POUHEHHS OGPATHHYX SACHIOK B TDAHMEAX 3aKPHTHX ZApeH., B wacTHO-
cTH, MCCNenoBaH, paccMaTpHBaeMHit B HacTofmelf crarhe, CHOCOO
YyONOTHEHNA TPYETa B TPAHESAX TPaMGOBAHWEM HA NMONHYD TAYOUHY
BACHIEH,.

Cnenudura ynpouHEeHEKA OODATHHX BACHIOK B SHAYUTENBHOMN
Mepe onpejensieTcd 0CQUSHHOCTAMHM MECTHHX YCHOBMH, KOTOpHE Xa-
paKTepuaypTCeA, HADAAY ¢ ADYTMMM QaxTopamy, WMDOKMM pacmpo- '
CTpaHen®eM B NMOKDOBHOW Tonme OCBRAMBAEMHX Dali0HOB MHAEBATHX,

B Conbuel WM MEeHbWE[ CTeneHd, 3aCcONEHHHX rpyﬂrnn..ﬂnnna ma-
CTHYHOCTH TDYHTOB MAMEHAOTCA 0T 3 A0 I6, & MAKCHMANBRAA MOJEHYy=—
AfpHas BAarcemMxocTs or I4 go 20%.

bonswoe BAMAHWE HA Npouecc YIMOTHEHWMA OK&3HBAET RIaE-
ROCTH TDYHTA. B SABMCAMOCTH OT IAYOMHNW 3alcTaHMA IOPABOHTA ]
TPYRTOBHX BOX ¥ EIMMATHUECKHX XADARTEPMCTHR pailOHA™eCTECTBEH~
Haf BNAXHOCTE IPYHTOB MEMEHAETCH B BECHMA NMDOKWX Npejenax,
0T 2 o 26%, a ONTMMANEHAA BNARHOCTE YIUIOTHEHMA B SABHCHMO-

CTH OT cofepkaHms InmEMcTOR dpaxuwm - or I4 ad I7%.

CpaBHeHHe MIOTHOCTH ECTECTEEHHOIO W HACHIHOTO TPYHTOB y
MOBBONAET OLUEHHTH pasMepH TpefyemorQ yWIOTHEHMA I'pyHTa BHYIDH ;
TpaHmen, B npeaenax BepxHel 4-~MeTPOBOH TOREM MIOTHOCTH €CTE- 5
CTEEHHOTO TpyRTa OONYHO COCTABMAAET B cpemdeM 1,5 rfen®, a Ha- :
CHNHO# TDYHT B ZpeAaXHHX TPSHEEAX pasyemaeTcd co cpeAHel )
mioTHOCTSD I,2 T/cM°. j
Ing cTpoMTENBCTBA 3AKPHTOTO I'OPH3OHTANLHOTO ApeHaxa l

B YCTOWYMBHEX TpYHTAX NPAMEHANT SKCKABATODE=ADCHOYIJNANYHKH,

- KOTOpHEe NPORAAJNBANT TpaHmed C BOPTHMHANBRHHUMM OTHOCAMM HMpH-
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Hoft 0,6 M ¥ rayownoff 3 u. Bucora oOpaTHOf DACHINRE 2,4-2,6 M,
MexanW4yecHH YMAOTHATG CBASHHE [DYHTH B TPAHEEGAX MON-
HO NOCHO{HOR yraTROM wiM TpaulopanmeM. ToamwHa ciioA IpyhHra,
YIOTHAEMO'O COBPEMECHHEME KaTKaMM, BeChMa OI'DAHHYEHEa H ARA
Tpaumed mmpuroff 0,6 M NpakTHYecKE He npepumaeT 0,5 w, Hecroms-

' KO OONBUYD TOAWWHY NMpopadoTKM MORHO NMOAYYMTH NPH MOCHOHHOM

rpauﬁﬂn&m uﬁpn:nuﬂ: BaCHIKH. .
Tnnmunxr mnrnﬂnunrn CHof NpM TpaMGOBAHMM IDyHTA pa-
KOMEHAYeTCA HalHavaTh B npegenax xo 0,6~0,8 w /2/, Tag kax

. dpu NPEDEMWGHNE YKASAHHON TONWMEN B3RO BOAPACTART BATPATH

anepm HA YIIOTHEHME eAMEMIH O0bEMA.

ilspecTan nBe TEXHONOIMUECKME CXOMH npunanunmnu paGor
Mo yOXOTHEeHM® I'PYHTOE odparHolf 28cuUKM, [leppas cxesma OTHOCHT-
cA K TOCNOHHOMY YNIOTHeHEN, & BTOpad, MEHee H3yYCHHAR, K Ji=
AorHeHEn ofpaTHOM sacHNMEM B TpanmeAX 3a OAMH UDHEM Cpasy Ha
nonEyD TayOady. B yCROBMAX NpoMsBoZcTEA pasdoT, XApAKTEpE3YD=
MUXCHA HEAOCTATOYHOM YyeTOHUMBOCTED BEPTHKANEHHY CTEHOK Tpam-
mafl, Oonee npmeMmnemoll Enf JPEHAXHOIO Erpunancﬂa Ha Oopumae-
MEX SEeMIfIX XNONKOBO# 30HH ARANAETCA BTODER TEXHONOI'MYECKaR
cxeua /3/. i '

C 1eNBD HAYYHOrO OGOCHOPAHMA TEXHAUECKMX TpeGoBamEMit
M 384AHKN Ha. MANMEE AMA YINOTHeHWs Oo0paTHOM 3AcCHNKE HA MOd-
BYD IMyOMHY OuiW MpoBeAcHH HCCIOAOEBAHHA B HATYLHHUX TPaHmERX
C UENbH ONpeeNGHAA ONTHMANBHHEX NapaMeTpoB M pauunn padors
TpaMfyomero cpraxa,

lipw TpamGoBaHwu o6paTHOM 3acuHNKM ZedopMaLMA yMNOTHE-
HAA PACTpOCTDAHAETCA NpeMMYyNECTHOHHO B BEPTHKANBHOM R U&=
CTHYHO B NpojQIBHOM HANpaBleHdAX, COOTBETICTREHHO BTOMY, TDAM-
GOoBAHME 3ACHIIKM DACCMATDHRANOCE B HACTOANMMX HCCAS{OBAHMAX RAK
nponecc AWHAMNYECKOr0 CXATHA cTromnla I'pyHTa OrPPEHMYOEHON EN-
PrHH, ¥ ONKTH NPOBOAMAMCE B TpaHmEeAX ¢ HeAsDOPMHUDYEUWHMN CTER-
REMH. 3T0 AOCTHIANOCE 28 CYET SHAYNTSNBHON DA3HEIN BIAXHOCTH
IpyRTa2 cTeHOX TpaEmel (6-9%) w ofparpoil sacunxum (I3-I4%).

JAnA TMPOBEPKM ROAMOXHOR ZedopMElMM BepTHEKAIBLHMX CTEHOX
¥ MECAIMN B2AMMHOTO RX DPacNCACOMEEMA 4O W NocAe TpaMCoBaEMA
OHMM YCoTAHMOBNEHH CUKOEHE DeNMepu M onpejeieHs TOYHAR EWDAHA
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TPAHWEH HE PA3IWUHHX YUACTEAX ® TODH30HTAX. ONHTH NMOKA3AalN,
4TO BepTHKANBHNE CTOHRM TDAHNEH He AedOpMHDOBRINCE, HECMOTDA
Ha GONBNyD MOBTOPHOCTE yAAPOB, DTO MMeeT BaXHOE SHaueHHe,
TAK KAk B CcJIyYae MOAATAMBOCTR CTEHOR HA DASAMYHHX yYyacTHAaX
M3MeHANCHA OW M XapaKTep yINOTHeHMs OOpATHO{ BACHNKA BHYTPH
TPAHNEH '
[oxTroToRNEHENE ANA [POBCACHMA HACTDAWMX HCCAEZOBaHM
YeTNpe ONHTHHX YJYacTKa MNpeACTABIAMN cO00M OTpeSKH TpaHmeH
AxmEoft 40-60 morw RaxmuEil, rayOwHo# 2,2-2,3 W ® DApPHHOHE 0,6 M.
OOpaTEas 3acHNEA TpaEmell NMpOESBOZMIACE M3 pacueTa CO3ZAHMA
* MIOTHOCTH HACHWMHOTO IpyETA HA yposHe I,2 r/on®, YmroTHANH
TPaHmeH CNEeNHaIbHO CROHCTDYRDOBAHHOH aKcnepAMeATanBHON TpaM-
Gyomelt ycramnoskolt (ST¥), coszapmefl HanpasnenHse YAapH Mo 06—
paTHOM 3&CHNMKe Oe3 KACAHEA CTeHOK TpaHmew. TpamGynmmii opram
yeTaHoBKE (pHc.I) mpeAcTaBIAeT COGOM TENEXKY, H8 KOTODOH
3aRpeINIAETCA KOMIUIEKT OHCTPOCHEMHHX CTANBHHX MIHT WHDHEOH
0455 M.
Mccaenorawa OHAW HANDABAEHH HA ONPEAENEHWE BIWAHWMA

BeCa, BHCOTH COPACHBAHHA M JAWHH JUAOTHADKErO NMPOIMNA TpaM-
Oyomero -oprafa, 8 TaKKe UHCNA HAHOCHMHX YZADOR HA H3MEHEHWE
“pacnopejencHNA MUIOTHOCTH YUNOTHEHROTO IDYHTA MO IAyOMEe 06—
parHoif sacuHnEn, [Ipr TpaMcoBaHME Bcejt ToAmM OOpaTHOH 3acHNKM
B APEHAXHHX TpPaHNeAX CTABMIACE 384894 NMONYyYEHASs B BEDIHEHR
80Ee 20JOEKTHBHOTO NMPOTHROQMILTPALMOHHOrO 2Kpasa Tonmueol# 0,5-
0,7 M, MNOTHOCTE B KOTOPOM HE HMEE TUIIOTHOCTH €CTECTBEEHOTO
IPYHTE B CTeHKAX Tpammem  GO,=I,5 r/u°, B HMEHUX rODM3OHTAX

SBACHNKH Tpe(oBanock NONYyUHETH MNOTHOCTE He meHee I,35-1,4 rfcua

Yyro0u HuEenexamait I-I,3-meTpoBHit clod He Z8Bal JHAUYMTENABHHX
OCAAOK ® He NpHBOAMN K ABNEHMAM CBOZ00CpA3OBAHWA HA I'DaHANE
MEREZY BEDXHHME, Oonee YIIOTHEHHMMM, ¥ HHXHAMH, MEeHEe YILIOT-
HeHHEEMHE CIOAMV,

Jlo YKIAAKE B TPAHEEN BIAAXAOCTE I'PYHTA 0OpATHOR 3aCHIK
nosymanack Ao W =I3-14%, xoTopas B HANMX yCEOBMAX ONW3KA K
onTRManbHo#. Ha OTASNBHHX yYACTKAX BHHYTHH M3 TpaAmed I'DYHT
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.
HE ZI0yBIGXHANCA, M BAAXHOCTH yNAOTHAEGMOTO I'DYHTH He NpeBHNa—
na S9-=I10%.

B HACTOAMEX McclezoBamMax 4/ BEMIOASMEHANHCE: CXEME
npom3pozcTRa pador. B wacTHOCTH, HA OfHOM M3 Tpanme#t Tpamso~
BaHME NPOM3BOAKIOCEH N0 OZMHOYHHM CHSAaM=-IIOMAZKaM, HeHTDH
KOTOPHX OTCTOANM ZDYI' OT Apyra Ha 2,55 M, B oNHTAX MCHONE~
30BaNNCE TpaMOyDmHe OpTaHH pasimuHol anuEd or 0,7 Zo I,4 u.
OcTaatHuE TPaHmEH YMAOTHANMCE TPaMOyomim OprasoM ogHON AAH-
i ( of = 0,7 ¥). Bxeck ofpaTEas 3aACHNKA NpopaGaTHBANACh He-
NMPEPHBEO MO BCeft ZNWHE TPAHMER MyTeM MOCTeA0BATENBHOTO Miepe=
MEMEeHAA TpaMOypmero opraHa Ha HOBu{ ymnoTHAemuf cnem, lar me-
DECTAHOBKY® COOTBETCTBOBAN AAMHE TPaMOyDmero opraEd, B omuTax
HCNOAB30BANUCE TpauOynomme Oprasy BecoM or I go-2,5 T, BHCOTA
ﬂﬁpacunannn wamenanack or 0,5 a0 4 M, a wmucno aanncnm yAe-
pos or I 70 I2.

B npepcrasnerHoff TaGnMile AaHH yCAOBHA NPOBEACHHA M pe—
SYIRTATH TpeX cepHil ONMHTOB, KOTODHE BCKDHBANT BIWAHHE WaMeHe—
EMA JAWEH TPaMOYOWEro Oprafa Ha YIIOTHEHHE I'DYHTA B TPAHEEE .
Bo Bcex omuTax No OAHOMY CHNEZYy HAHOCHAOCEH NATE yAapoEB.

: K wucny pamdonee BAXHKX NMapaMeTpoB TpamCyonmero opraHa
AN YyIIOTHEHMA TDYHTA B TPAHNEAX OTHOCHTCA Bec ¢ M ANMEA
yurorsaonero npofuss of , AHATWS AOCTATHYTOrO YNAOTHEHHA NOKE—
Jall, 4TO BHE 3ABACHMOCTH OT YKASAHHOW ZNHHY NpH OAMHAKOBOM
BeC® TpaMoynmero OpraHA B BeDXHeW 30HE JOCTHTAETCH MpAKTH-
UESCKM OAMHAKOBAA BEMMUMEA MaKcHManbHON mnoTHOCTH (pHc.2).

[lpn mcnonsaopanmu I,5~TOHHOI'O TPaMOYOMEro OPraHa YKA3AHHAR
MIOTHOCTH HAXOANTCHA HA ypoBHe I,52=I,53 r/cu, a 3-roHHM
TpaMCyomkii OpraH MOBBOIAET JOBECTH MTOTHOCT A0 I,6 T/ck®

M Buue,

OnHaKo, NnpM MOCTORHHOM BECE MAMEHEHWEe NIMEW TpaMoy -
HeTO OPraHa CymecTBEHHO BIMFeT Ha pacnpeielcHHe TIOTHOCTH B
HAEHUX CHOAX yNAOTHAEMOW sacunkM. YToOH NMNOTHOCTH YMAOTHEH=-
HOT'O TPYHTA B HHXHMX CHOAX 3ACHOKK HE ONyCKANACH HUEE MUHN-
MBNBHOTO ypoBHA 1,35 I/cM®, HeOOXONMMO IUIA KAXZOTO KOEKpeT=
HOTO Beca (& OTPAEWUMTH JIMHY YNAOTHADWETO Mpoduns <. B.
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KOUKDETHHX YCAOBHAX YNNOTHEHMA TpYHTA B TpaHmesx npy I,5-Tou-
HOM TpakOyoaeM Oprade ONTHMANBHOE BHAYEHME MIMHH & COCTAR-
aser 0,7 M, & npe 3-TOHHOM TpaMGypmeM opraie - I, 4 M.
HccaegopainA NOATBEPANIM, YTO afdexT yIOTHEHMS HAXO-
ZATCH B MpPAMO{ 3aBUCMMOCTH OT yAENBHOTO MMOYIECA: 4Yes donbme
MCTyNLC, TEM BHEE MIOTHOCTE YNJIOTHEHHOrO rpynra (puc.3). Mo
XapagTepy M3MEHEHMA MIOTHOCTH YMIOTHEHHOTO rﬁ}uﬂ MOEHO CHe~

Nath BAKANYEHEAE, UTO NpH YAGABHOM MMUyAbee yAapa 0,175 E;:_EE,

TpaMGyomit oprak c maMHEOH ynnoTHApmero npojuna 0,7 M oSecne-
mger ONHUBPEMEHHS NONYyYeHWEe P TOAmME 3ACHNKH NpoTHEOfMABLTDA-
UKOHHOro sKRpana TonmmHodM 0,6 M M JOCTHEEHME P HMEHMX CHOAYX
3acHNKkd TpedyeMol mmorHocTe I,37 r/cu’,

HecwoTpAa Ha MCNONB3OBAHME TPaMOyOMUX OPraHOB Pa3NNy—
HOr0 Béca MNpH OXMHAKOBHX SHAUEHAAX JAENBHOIO0 MMNYyABCA YAADA,
apdexT yNIOTHEHMA OKABANCA NMPAKTHYOCKM OZMHAKOBEM MO BENHYK-
ue (puc.4). C TOUKE 3pEHAA ROCTMEGHHS DEKOMEHZYEMOrO pacmpe-
ACTCHMA NAOTHOCTH JNAOTHEHHOI'O I'PYHTA HEKOTOpPOS NMpeARNoYTeHWE
NOXeT OHTB OTZAHO 3-TOHHOMY TpaMoyDmeMy opraHy. OfHAKO CpEB-.
HeHME 3aBHCHMOCTEH HA DHC.Z2, 3 H 4 NMOKasano, 49TO0 ¢ UEABN CHE-—
XEeHMA 00mero Beca YNMNOTHAOMETo o0OpYZOBAHMA M BO3MOXHOCTH Era
HABECKH Ha MOOMABHOE mACCH CEPHIHOTO NPOM3BOACTBa, OoNee e
nTecoo0pasHo Mcnonk3opaTs 1,5-ToHHEM TpaMOyommli oprad ¢ aimHEON
ynnoTHRomero npoduna 0,7 M.

JonoTHEHME TPEX OMHTHHX TPAHmEW BHMONHANOCH TPAMOYOIEM °
OPTaKoM C NOCTOAHHOR AAMHOR yInmoTHAmmero mpoduna 0,7 w. Ha
RAXNOW M3 TpAaHEEj#l M3MEHANCA B ONpeNENEHHHX npexenax oAMR 3
napameTpoB ¢, A4 wmmm 7 (puc.5). Kpumwe, npuunxabmue x xeBol
CTOpOHE Tpajuka ¥ 0003HAYEHHHE CIUTONHHMM JHHUAMM, COOTBET-
CTBYNT OMHTAM, B KOTOPHX MCNONB30BANCA I-~TOHHWE TpaMOyouui
Oprai, cOpacHpaeMuil ¢ BticoTd 2 w. AHAnM3 5TOH T'PYNNH KPHBHX
NOKasHBaeT, 4YTO CNMIHOE K PEROMEHAYEMOMY pacllpefeneHun mIoT-

HOCTH YIVIOTHEHHOrO TPYHTa MONYYEHO MpPM ASBATH yZapax N0 of-
HOMY CAEZY.
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Puc.5, WaueHerme NNOTHOCTH T'DYHTA O
' or Beca & , BHCOTH COpACHBAHMS
M uMcla yA4poB /2 TpaMCyomero opra-
' Ha anuHOH 0,7 M.
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T'pynna KPWBHX, 38HMMADEaA Ha Tpajure Cpexnee nomoxe-
HEe W 0C03HAYeRHAR NYyHRTHDHWMU JIHHHAMM ¢ TOMRAME, COOTBET-
CTByeT ONHTAM, B KOTOPHX DOXHM YIIOTHEHMA XADAKTEDH30BRICH
nocTosHEON BHcOTOW cOpacuBamma ( # = 2 M) ¥ NOCTOAHHEM WHC—
nOM YZapoB MO OXHOMY CHexy ( 7 =25)., Banskoe K pexoMeHzye-
MOMY pacnpejcneHde MIOTHOCTH MONYYeHO 3Zech NpH HCNONB30Ba~
sy I,5-rosHOro Tpamdyomero OpraHa.

I'pynna XpMBHEX, PacnoloxeHEas Ha npaBoll CTOpoHE rpad-
Ka # o603HAUEHHAS NMYHKTHPHWMH NHHMAMM, COOTBETCTRYET ONHTAM,
B KOTODHX McnonbaopancdA I,5-ToHHMi TpauOyomuii opras ¥ mo og-
HOMY CH€y HAHOCWIOCH MOCTOAEHOE HMCAO yAApOB ( ~ = 5).8zech
GIM3KOE K DEROMEHAYEMOMY pacnpezeleHHe ONOTHOCTH YINOTHEH-
HOPO PpYHTA MOAYYeHO MPM COPECHBAHMM TpaMOywmero Opréma ¢
BHCOTH 2-3 M.

BunmonseHHWE RCCNEROBAHHA NOATBEPAMAR, WYTO MyTEM HIME~
HEHWS TapaMeTpos, ONPeAeNFDNWKX pexid pasoTH TpaMOyomeld Mamw-
HH, MOEHO B ONPEAENEHHHX NpejeNax PeryanpoparTh pacnpezeneHNe
MIOTHOCTH TPYHTA HA BCEX IOPH30HTAX YIIOTHEHHOH 3ACHMKH.

C pocToM uMCAa MOBTOPHOCTEH NPENOXEHMs YASPHOM HATPY3KW NOBH-
maeTcs MIOTHOCTH IPYHTa B BOPXHMX 6TO CHOAX M, HAPALY C ITHM,
yBEAWUMBAETCR IMyOMHa NpopaldoTHH.

YsennueHne BHCOTH cODACHBAHMA TpaMOyomero opraHa Taxxe
BejeT K AHANOIHYHOMY pOCTy MIOTHOCTE TPyETa B BEDXHEX CIHOAX
3acunKM,. locle AOCTHMXEGHHA ONpEAeldeHHOro Npejena yBeIWUeHHe
qAcla yA&pOop, 4 TAKKe yBelMYeHMe BHCOTH COpPacuBAHWA TpaMOyD-
mero OpPraHa NPMBOAMT K NPOTHEONONOXHOMY ABAGHAD — CHWECHED
MIOTHOCTA B BEPXHMX CHOAX M YBENMUEHAD IOTHOCTH B HMEHHX
CNOAX, YTO CHUAETEABCTBYET O NepeMemeHui "AAPA YIIOTHEHMA"
BHM3 K MOAOMBE TPAHmEH,

TaguM ofpasou, AAR ROCTHXEHMA TpeOyemoll MIOTHOCTH Ha
paSAMYEMX TOPM3OHTAX OOpATHOW 3acMNKM, I,S5~TOHHNM TpaMOyDmHA
opraf ¢ anuaoif ymnorHaomero npojmas 0,7 M HEOOXOZMMO NATSH
pa3 cOpPACHBATE C BHCOTH 2-3 M, [IpW BUBXHOCTH YINOTHAEMOTO
rpynra, GIM3KOM K OMTWMATbHOW, BHCOTY COPACHBAHNA MORHO npE-

HATH PABHOW 2 M, & NPW BAAXHOCTE HA 3~5% HMXe ONTHMANBHOM - 3 M.
w
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B pesynpraTe BHOONHGHHMX BCCIefOBaHE{ paspaloTaH
TeXHWYeCHRe TpefoBaHMf HA TpaMCypEMe MamWHEH AN ZDEHAXHOTO
GTDOMTENSCTER, MANMEN AOHREH NDOAZBOARTE YIIOTHSHNE HACHIHO-
ro cnos rpysra sucoroff 2,25 M B TpaRmeAx MMPHHOM 0,6 M npm
BIEXHOCTRE TpyHTA, CAWaROH K ouTHMannHof, HO He MeHee 4qeM
Ha 3-5% mike onTEMansEOl. PadouMe opramm TPaMOyOWAX MAENMH
AOIXEE of0ecHeqETE COPJAHNE HANDABNSHHNX YASDOBE MO NOBSDXHO-
CTH VIMOTHAEMOMW sacunkw, TpaMOOB&T: BeOCXOZWMO NMDH HENDepHD-
HOM KBEX&HEHM, H2EOCH 34 OANH NpOoXOA TpPaMOyeMmoe SMCAO YyRADOB
no OfHOMY cheAy. [locie DpOXofA MAEHH B BEDXHEHM 30HE, RACHNKH
AOAKeH OHTE CO3ZaH j’['DIG!HEHHHE caoff ronuyweod 0,5~0,7 M ¢
MIOTHOCTED He HMxe I,5 rfcn + B HMEEMX CHOAX BACHMKK - MIOT-
BOCTE He Hwxe 1,35 v/en®,

‘Moxeons ETOr BHNOMHEHHHM WCCHEAOBEHMAM PEROMEHIYETCH
AOBOXETH paGOuYYyW CKODOCTS Mammay 2o 80 mom/d, uTo cooTBeT-
CTEYA8T OATH ¥ASDaM [0 OZHOMY cleff« SRCINYATANHOHHAR NPOA3=
BOZNTEABHOCTD IONXEA cocrasnats 60 mor.M/u ApeHaxa,

IMTEPATYPA '

I. OSofmenne oTedeCTBEHEOI B BAPYOEEHOTO ONHTA N0 JOpnle
s ¢ 3RCOnSHMEN OpOEAeMHX 3ewent, Hayuno-Texsudeckufi

oraar “HAC MIMH, Mamnzonucs, T.I, M., I9%8,

2+ Xapxyra H.A.- MamwEd znf yIIOTHEeHARs rpyHToB, Mamrwa, M.,

' 1963,

3. llynaror Y.0., Corposckmit DM, JmnoTHeRMe IPYETOB olpar-

Eofl sacwNK¥ TpaEmeldl NpR CTPONTENEC TEE 38KPHTOTO

TOPASOHTANBHOTG 7ApeRaka, Bouax, "MexanmWsamua xnof-

‘RoBOZCTBR", I9%63, ¥ 7, |

&, Paspadorra TexaMYecHEX TpeGopaHuif Ha TpaMOyomMe MANMHH
JAR YyUIOTHOHMA IPYHTA B TPaANEAX BAKPHTOTO TOpH—
SOHTANBHOrO ApeHaxa, HayuHo-TexawIecKuil oTveT
CAHHUPH, Mamigonucek, Tauged?, I970. JlemomwpoBaH
» BYTUL, wap.k BI33100,

-
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TEXHOAOTHA M MEXAHMSAIMA BO3BEJEHHA BHCOKOHANOPHOR:
YKATAHHON NIOTHHH

B nocnezuEe T'oAH P EPPETANEOEHOM CTPORTBIBRCTES OoNbMOE
pacnpocrpaHeHMe NONYy4YapT yHATAHHHE MIOTHHH H3 MECTHHX MaTe—
puanoe, CpeAR KOTODHX, MO CBOENM EOHCTDYRTHEHHM DapaMeTpaM,oco-
o8 mecTo saEMMaeT NuorTHHA [laYEaMADPCKOre BOZOXpAHMIAmE HA
p.I'ysapaapes B Y3CCP*/, BucorMe TeMmy B KAUECTEBO CTDOMTENL-
CTFA, & TAKXEG HOBHEé TEXHONOIWYECKNE NPHEMH €€ BOSBEACHHA
npeAcTaBnAANT OonsEofl NpaxtHYecEMi EETepec, [onyueHHAHE OMHT
¥oxeT OHTE HCHOONB3OBAE MNpH MPOGETHDOBAHAN M CTDOMTEIECTES
AHANOTNYHHX COOpyxeHnl.

[ayraMapcRasd ONOTHHA BHcoToft Oonee 70 M W AAMHOR mo
rpedEn 700 w ofpasye® BOZOXDAEMIENE oMEoCcTED 260 WaE.M°, Jas
CTPOMTENHCTEA MAOTEHH COHIE MCOONB3O0BAHH I'aNEeTHAKOBHE ®H Jecco-
BHe TDYHTH, saleraomie B3 AOCTATOYHOM KOAMYecTBe B palone
CTpOMTENbCTEA, ['PAHyAOMOTDNYOCEHH COCTEB MX MpejACTABIEH HA
pac.l. SUABLTPOBH{ MAaTEPRAN AXA OGDEXONEHX B0H NONYYeH MyTem
oTCceBa W3 raleuHmEa EpymEMx ( ¢> 20 M) W NHAEBATO~IARHN-
CTHX paxnui,

[InoTMHA CMEmARHOT'0 THIA C KpyTEaHOR OoTKOCOB 2,042,25,
BOSBEEHA HA CKANBHOM OQCHOBAHMM M COCTONT H3 LEHTDANEEOTD
CYIIHHECTOr0 Azpa OGXATOr0 NPOPMAA ¢ KDYTH3IHOM OTROCOE pabp-
Ho#t 0,5, BepxoBOR W HAZ0BOM DPANCYHWEOBHX NDHSM M PACHOJOKEH-
HEX MEXAY ANPOM H OpHSMORf NepEeXOAHHEX 30H TONWMHOK I,5 M.

EpyTHe oTKOCH CONpEEEeHES SNEMOHTOR (HAPO - DepeXOfHAA
30HA=-NPHSMA) NpeABABIANM KeCTKMEe TDeCOBAHMA K TEXHONOTHM R
OpraEMsaqu¥ OpPOM3BOXCTBA padoT.

Kag ma3pecTHO, NpH NONOrEX OTKOCAX (Nomoxe ecTECTBEHHO-
I'0 OTROCE YKIAXHWBAEMOI'0 IPyHTA) #AApa, OHO. MOXET OuTH BO3BE-

X) TexuonorHs H BOMPOCH MeXaHWaauuM cTpoMTenscTea [layxamap-
Ckoff MEOTHEH paapadoTaMd ¢ yYacTHeM aBTopa, KOTODHH
» BOSTHERAAN B TeYEHWE BCOT'0 NMEPHOZA CTPORTEIBCTBE BKCO—
neaugen CAHHUPH, ocymecTRasmrmyn KOHTDONE 34 BO3BEjE-
HREM NIOTHEH.
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JIEHD ¢ HEKOTODHN ONepexeHEeM MO0 BHCOTE OT NpHaMH, [pm Epy-
THX Xeé OTHOCAX MOXOGHOE ONepeEeHWe MPUBOZMT K CYXEHMD Axpa
N0 Mepe ero pospegeHMa. [02TOMY MADANNENEHOCTE TEXHONOTIHYEC-
KEX DponeccoB MO BCeM SAeMeHTaM COODYXEHHS ABAAETCH HEOGX0-
AWMHEM YCHOBMEM OOeCHEYeHHMA NPOSKTHHX NMapaMeTpOE OTHENbHHX
ero gacrefl ¥ TpedyeT TAROro paclOpeasneHNf MamWA [0 KApHepaM,
Y700 O0BeMH BHDACOTKM TPYHTA ANA OTAGHBHHX BAGMEHTOR NAOTHE-
HH CTpPOr0 COOTBETCTBOBAAM MOTPe0HOCTAM B HMX HA JNSHHOM 3Tale
BO3BeJGHRA,. ! |

Ha crpomrenscrse [laukaMapcROr0 BOAOXPAHATNNA 5T 38—
Aaya OWng pemeHA cHexyomuM odpasoM. PacuaTHHM MyTew onpexe-
nANKECH OOBEMH OTAENBLHHX SUEMEHTOB MIOTHHE HA waxAMil MeTD ee
BHCOTH, C momombn (JOTOYUETOB M BaMepa M PAKTMNECKH BHOONHEH-
HNX O0®6MOB YCTAHABIKBANACH NPONBBOAMTENRHOCTE SEMASpOHHMX
Mam#H, pazpafaTHRADMMX TPYHTH AAf Teld coOpyEeHHA. CocraBnss
no Hel pa3nuyEHe BADHAHTH IPYMNHPOEOK MANLRE MO BUXAM paspa-
CaTHBaeMix PPYHTOB, HAXOAMNCA HAaMOONEe OMTHMANLHHM, MpH KO-
TOpOM CYTOUHAA OTHOCHTENBEAA BHPAaCOTEE KaxzZof rpymmu -
(B, AOEAX OT BHPAGOTEN BCEX MCHOABBYEMHX MANMH) NpPaKTHIECKH
PABEANACE OTHOCHTEABHOMY O0BEMYy COOTBETCTEyDHEIOD BIEMEHTA
HE ZBHEOH# OTMETKe MAOTHHH. BERMAY WIMEHURBOCTH OTHOWNEHWSA STHX
OOBEMOE MO BHCOTE COOPYXEHHA NpPEAyCMATPHBENHCE NEpPEerpynnE-
POBKM MAmMHE N0 MEepE BO3BEAEHHA.
: TpaHCnOpTENE CpPEACTBA DACHPEJeNANnHch OO0 EX IDyac—
MOABEMECCTH, MOOMIBEOCTH, ZANFHOCTH NEDEROBKH I'DYHTa M Npo-
MBBOAATENBHOCTH OOCHYRMBAEMOH MME 3eMNepOdHOM MamWEN, Co=-
CTABAGHHHE ¢ yUYeTOM STHX (AKTODOR Tpad¥K pacHpeicicHNS 30N-
FepofHEX H TPAHCNODTHHX MAEKH MOSBOIME HE TOHBKO HSfeXaTs
HeNpeABMAEHHNE NPOCTOM OTAEJHHHX MAuME, BO ¥ 380aroBpeMesE-
AO MAAHADOBATE WX NepedpocKY W3 O4HOI'O KApPhREpA B Apyrol.

TexHonornuecknlt npomecc po3peAcHHs [lauxamapcKol mro-.
THHEW N0 KAEJAOMY €6 BIEMEHTY, B8 HCEANIEHHEM NEepeXOiHWY B0H,
COCTORN W3 CASAYDIEX OCHOBHWX ONepammit: .
_ pa3padoTHa NpeABADATENBHO YBJAXHEHEMX IPYHTOB B
REPHEDE OAHOKOBNOBHMM SHKCEABATODAMH;

TPEECMOPTHPOEAHNE TPYHTOB HA NAOTHHY @BTOCEMOCBANAMI;
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YBIAXHEHHe C MOMONBD ABTONWHCTEDH M NOCNEAYDHEe Dhl=
NeHMe NOBEepXHOCTH, HA EKOTODY® OTCHOANTCA PPYHTH, KYRTAUKOBH-
MH EATEEMH]

OTCHINKA PPYHTOB HA NUOTHHY OTAGIBHMMM KYYAMH HA 3a—
AAHHOM PECCTOAHME APy OT Apyra;

pPaSPABEMBAHEE TPYHTOB M MAAHMPOBKA NOPEPXHOCTH OyIEk—
A03epann,

YOXOTHeHHE I'DYETOR NHEBMOKSTHENH.

I'pyETH B kaphépax paspadaTHBANHNCE ONHOKOBNOBHME BEC-
gapatTopaMs BSKI-4,6, 5-2503, 9=-2005 m 5=I00II, oGopyAOBaEHE=
MR npsmoli Hﬂﬂ&!‘ﬂl,l TPAECOODTEDPOBANMNCE ABTOCAMOCBANAMN
KpA3-256, MAS-503 m MAS-205.

JoTAROBRNIEHO, YWTO EA OCHORHHE TEXHMKO-SKOHOMHYOCKNS
nogAazaTenw paSoTH SKCKABATOPA CONEMOS BAMAHHE OKASHBAST OT-
HONGHHE EMHOCTH KY30Ba CANOCBANA K EMEOCTH EKOoRNA O0CIYENBaG—~
MO0 MM SKCKABATODA, ONPOAEAAGMOIO UHCAOM BHIDYXAEMHX B OfNH
camocpan kosmeRl ™ 7, ", C pocToM 2TOr0 UKCNE yMEHEBEADTCA OO~
TepH IPYyETA NpA MOTPYy3Ke W BPEMA MPOCTOEB BKCKABATOPE B OXW-
HAHEW CMECHH TPAHCHODTHHX CPEACTE, BCAGACTEBRE Y6r0 er'0 NMpOMe—
BOANTENEHOCTE NOBEmNAETCA. Tak, ecam npe /4, =1 OHA COCTABNAET

oxono 40%, To mpr /7, =8 pocrureer 90% or TOR NpONIBOAMTENAD~

HOCTH, KOTODYD OE HMeeT Npu padore B oTsal, [Janbmedmuil
pocT /. He ODEBOANT K CYNECTBEHHOMY NOBHWEHWD NpPOW3BOAN-
TENBHOCTH,

PacueraMi yCTAHOBIEHO, YTO CTOMMOCTE paapaGOTEE IpyE-
ra (¢ yueroM "mpocToeB™ CaMOCBANOE MOX MOTpY3KOi) CHAEASTCA
¢ yeenwduennem " /7, " IumE A0 3~xX. B AanbHEelimeM 0HA NOBHEAET-
cA. OZHAKO CTOMMOCTE NMODEROSKE EAMHMUH OGBEMa I'DYHTA HeNpe-
PHBHO GHEXA6TCA C POCTOM f, » Crezosarensio, 4Yew Goxeme pac—

CTOAHWE TPaAHCNOPTHPOBAEMA, TEM BHme 3)PEKT OT NMOBHECHNE IDy-

SO0NOABEMHEOCTH CAMOCBANOB.

Ha paapadoTke H TPAHCHODPTMPORAHME CYTAHMHHCTHX I'DYHTOB
Guna MCCNEXOPAHA BO3MOYHOCTE NpPEMEHEHMA CAMOXOAHOIO H Nph-
nensoro ckpenepos A-357T R J-374. OcoGoe BHNM&8HMEe OHNO.yZHe-
neHo ponpocy nexecoofpasHocT® M addeXTHBHOCTH HCNONE3OBAHKA
TOAKAYA B uponecce HalGopa rpysra. C ogEof cTOpOHM, HecCMOTpH

LR ikt TR e
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HA SHAUMTEABHOE YCKOpeHMe npomecca sadopa I'pyETa, NPEMEHEHRE
ero BuslBae? YAOPOXAHME YASNBHOH CTORMOCTH paspaCOTKM, C
npyroff = Gnaroxaps MOBHNEHHD HANONHEHHs KOBEA CKpenepa OHO
CHHXE6T YAGLBHYD CTOMMOCTEH NEPeBOSKH IpykTa. PacuerTH, BHNOXA-
HeHEEHe N0 QAETHUGCKHM MATEDHANAM, T'OEODAT O TOM, WTO HE pac-
CMATDEBAENON OCFOKTE NpEMEHCHEE TONKAYE BKOHOMKYECKE ONpaE-
AHBAGTCH, GCIR AAABHOCTH NEpPSeBOSRM I'PyETaE NPEBHEAET 0,5 ®u
AAA CaMOXopHHX cxpenepor ¥ 0,2 KM JAR NpagenHux (c TpaxTo-
pou), AHANMZ peayALTATOB McCoNeAOBAHM{ paspadoTEM M Tpamcmop-
THPOBAHKA IPYHTOB DASHHLHHMM MAEMHAMM NMO3BONMN YCTAHOBATS
CTOMMOCTE paGO?, BHNONHASMHX OTAEABHHMM ROMINEETAMN MANNH
(puc.2). W23 npueepensoro rpaduka casayer, 9TO KAMZHE EOMD-
IeRkT MANMH WMeeT HauConee sdpderTEBEyD ofnacTs npEMexeHER,.Tak,
HANDEMED, KOMMIEKT M3 aBrockpencpoR =357 W ToAKaye-TpaKTO-
pa J9T-250 SROHOMWYEH NpH ABNBHOCTH BOSKM rpyura or 0,0 ZO
9,0 KM, A npu OoNbMEM PACCTOAHHM BHI'OAHES MCNONB3OBAHME KOM-
niexrTa ¥s skckasarTopa 9=I00I1 u aprocamocrana KpA3-256, Ko~
ropuft AEAReTCHA HaMMeHee BDIEKTHBHHM NMPH ZAABHOCTH BOSKN A0
I,6 K. nA yAYYMEERA CBASH MEXJY CAOAME TOBEPXHOCTEH NAOTR-
HH Mepej oTcHmKoff OYEPeAHOr0 CAOR YBIAXHANACH M3 aBTOoNUCTEp-
HY ¥ paspHXAsNach KyrauxopuMM gavkauu JA-I30B. [pwuew puxae-
HME MPONSBOZKAOCH MONOCON JMNE TaM, Ie He MPEANOIATaIoch |
ABMECHEE apTOTpAHCOODTA, [OoBTOMYy BTA ONEDANMA BHOOAHANACH
OAHOBPEMEHHO C OTCHMKOM. '

IpYETH OTCHNANMCE OTHGNHHHMK KYyTeME H paBspaBHUBATNCE
Gyasaosepaun JA-384A, PacoTofERe MEEAY KyYaME yCTAHABARBANOCH,
HCXOAA H3 387AHHOM TONMMEH CHOH E o0neMa IDYHTA B CamocBane,
A KORTPONKDOBANOCH CNENMANBHHMM POIyAMDOBEHKEMA, KOTODHE OF-
HOBpPeMeHHO YUTHBAIK padoTy TPAHCNMOPTHHX CPEACTB.

OnHofl W3 CHZONHHX ¥ OTBETCTBEHHHMX OMEPAnEi’ TexHonoIH-
YecKOre NpOuecca CTPOMTENRCTBAE BHCOKORENOPHHX YKATAHHHX MO~
THE ABRIAETCA JCTPOUCTPO MEPeXOAHHX 30H. B mpakTire NMAOTEHO-
CTPOGHHA TONEMEA NEPexXOjHHX 50H, HA3HAYASMAR M8 YCAOBEA BO3~
MOXHOCTH XABHMEHEA TPAHCNOPTHWX CpPeACTB, SAHATHX NepeBO3KOH
funsTpa, cocrasiser He Menee 3,5 m /I/, xora mo pacuery oHa
MOXET OuTH Aaxe 0,2 M /2/. YpenmyeHwe TONMMHH NEePEeXOHNX 30H
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Prc,2. CpaBEMTEABHAA CTOMMOCTE DAspadoTKM N TPAHCMNOPTHE-
posaaMa I M° T'PYHTA PA3NHYHLIME MANMHASMHK B 38D~
CHMOCTH OT umnmn NepeBOsKH:

I - sKckasaTop 6, camocBazH K 256

e - amu:anamp 3-2503 camochand K 255

3 = akcrasarop 9-2005, camocsans KpA .1
4 = pHCHABATOD B-Iﬂﬂﬂ CAMOCBANH RB—

5 = am:nanarup B-ImII. camocpanu MA3-503

& = 8xckasarTop 9-I001I, camocEanu MAS-205

7 = aBTOCKpe nag 357", Tommeu = J8T=250

B - crkpenep A=-374, roxkay - J9T-250

NpOTHE pAcCYeTHOHN 3avacTyn MNPHBOEMT K YAODOXAHND CTOEMOCTH
COOPYREHMA, TAK KAEK JANPOEKTHPOBAHHHI IpPaHYNIOMETPHYECKHE coO-
crap (EABTPA, B OCHOBHOM,JOCTMIaeTCA AMEL MCKYCCTBEHHHM NYTEM.
Ha OMMCHBAGMOM O0BEKTe CTPOATENBCTBA (MABTP MPATOTABIMBANCA
E3 TeleYHHKa, NpejHASHAYEHHOrD ANA OpDH3M NNOTHHH, NYTEM OT-
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cepa JparRnuwm xpynuHee 20 wMm BHA npuﬁlnaﬂu—nnprlpnznqaui K OM-=
Gaitre CM 739-740 ¢ mocaeayomed npoMuBgoM cranmWorRapHoff THEpO-
MOHNTODHO# YCTSHOBKON B CHeNHANEHON CeTOHHOM EOTHOBANS,

Blﬂﬁﬂlllﬂﬂllﬂ pacyeTd HORA3ANH, TTO B AAHAHWX JCROBMAX
cromiocTs I M° fuaprpa, YIOXCHHOTO B ﬂnﬂprlEH!E, COCTAERASY
4,51 py0., 9TO B COMH DPAS MPEBHESET CTOMMOCTE IaNevYHHKE N
B 6,5 pas ~ CTOMMOCTH CYyTAWHKA, 38 CUET YMOHRWECHWA OOBEMOB
KOTODHX, COGCTBEHHNO, W yroamewrcd QWABTPOBHE IOAH.

 YJusTH3E8A BAXHOCTH 3KOHOMEM JAOPOTOCTORMEr0 MAaTépHAXa

fuEpTpa, ABTOpOM OWXa paspadoTAEA KOHCTpPYKUMA PNALTPOyREAN-
yega /3/, ofecmeuwsaomero ycTpoicTBo MEPEXOZHEX 30H CTDOTD
JafAEEOro pacyerHoro mnpojurs, Okono BO% Beero oOsess Guan™
pa [lagraMapckofi MIOTHHH yIOXEED C MOMOmBD (UITBTPOYKASANMKA,
H3TOTOBAEHHOI0 B PEMOHTHO-MEeXaHrdueckoM wmacrepckof CUY [law- 3
XAMAPBOACTPOA, YTO MOSBOAKAQ 3HAUMTEABHO CHESHTH CTOMMOCTH
CTDOMTEXECTRA 5TOH MAOTHHM. JAOXGBHHR QUALTP, 8 TaKkNe Iaietd—
HEX M CYTAMHOR JONOTHANE TIPyRCEHME aprockpencpaxe J-357T.0pu
apoexROl mAOTHOCTA GuABTPA 2, I5 r/em® ¥ roammse caom 50 o,
cjruin:q = 1,80 r/cu® § rommEEe cXom A0 35 cM, TaNeYHNKE -

2,25 r/fow® ¥ romguse caxod xo 80 cM TpeGOBANOCH BCETO YBTHDE
NPOXCAA CEpenepa no OXHOMY CHExY.

Ha yeaTEe CYTAMHMCTOrO IPYHRTA Ouna KCcAejOBaHO BOBMON-
HOCTh UDHMEHSHMA EYRAUEKOBHX KATKOB COpPEAHOTO MPORSBOACTBa
I=I30E » onutHOro oGpasna BHK /4/, ocHameHHOI'0 KYNAUKAME TH-
na "openss Hoxka", a Tagze nEemMoxatEM LCH-I. ,

Ha pmc.3 mpEpefeHd noxasarels 3PPEKTHBHOCTH DACCTH
KATHOB, H3 KOTODHX BMZHEO, 9YTO MHTGHCHBHOCTH POCTE TOMMEHE
YyOROTHEHHOTO CEOH (B ODpeperax KOTOPOr0 AOCTEIHYTE OPOEKTHAR
NAOTHOCTE) C KAXAWM NOCAEAYDMMM NPOXOZOM CHEXAETCH, NHOBTOMY

¥ MpPOK3EOZMTENBHOCTH KATKOB C YEENMVEHEEM TOTWAHN yIIOTEAEMO-

r'o CHOA CEFEAETCH M2-38 BO3PACTAERA HEOOXOZMMOIO YHCRA NPOXO=-
AOB 1O OXHOMY CNEAy. J KyNaukoBHX KATKOB B Hatane Eadmpzaercs
HEKOTOpH pOCT DNPOMSBOZMTENBHOCTH, OpBax0 B AaAbHCHEEM yReXR-
YEHHEe TOJNMHEN CIOA TAKXKC BELET K e CHEXEHEN, K COOTEETICTIEOH-
E0O K NMOBHEGHWD CTONMOCTH YNIOTHeHWA, HO NPE BROHOMNYECKOR
oneHre padoru K8TROB HEABSA WCXOAUTH TOIBKO K3 CTOMMOCTH Yy~
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. ,
IoTHeHNA. CHexyeT y4ecTh M pPACKOAH Ha TaKMe BMAN pacor, KaE
YRRaXHGHME W DEONGHME OCHOBAHWA NMOZ OTCHOEY OYeDeRHOIO CNOH,
paspaRHEEBaENEe IPYATA W NMAAHKPOBKA MOBEPXHOCTH NeEpex yxat-
KoK B Ap., TAK KAK ORM HONOCPEACTBEHHO CBASAHN ¢ TONENHOMN

OTCHIKN.
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Yucao npoxogoé no oguoMY CAEGY A,

Puc.3, [oxazarenn arEannnmrn padoTH KATHOB:
I=-3 rgarka J=I30B (c GamxacToM) B cre-
/ e IyckROM ¢ Tparropom C-I00;
¢ - 2 rarka BEK B cuneme rycmxom c C-I00;
3 = naesmokarok JCK-I (¢ Gammacrem);
4 - mprockpenep J-357T (secom 40 1),

PacueTH, BHMONHEHHHE C YyUeTOM ITHX pacxofos, noKasa-
4N, WTO OpH yUAOTHEHWE KATEAMM, OCOOEHHO KYNAUKOBHME, YMOHE~
WOHM® TONNHHN OTCHOAEMHX CIOEB MOXET NDHBECTH K yLODOXAHAD 00
WeH YASNBHOW CTOMMOCTH YNUOTHEHMA M CBRSAHHHX ¢ HAM Dacdor.

T g ey —
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B cromMocTHOM OTHOWEHHN HaNGonee sdfeKTHRHNM OKASANER
nierMokatTor ACH-I, a ¢ TOYKM 3ADEHEA TONEMEH OTCHIAEMHX CIOEE,
KOTOPER OKAZHBAGT MCKANYHTENBHO CONEEOS BIMREME HE TOMO B0S-
BERCEMA COODYXEHNA B YCHNOBMAX HEADCTATOUHOrD gpoETa pador,Bi-=
rojsée MCNONB30BRTH I'PyEeHEWe aprockpenmepw J=357T.

70T PaxTop ONN ONpEAGTABEMM UDE BHOODE CpPAZCTE' youIor-
HEHES TPYHTOB Teia NIOTHEY [laugawapcHOro FOZOXPAHKNIMEA, 4TO
¥ CHI'PaA0 HEMAAOBAKHYD DOXF B SABEDHEHME CTDOMTENBCTEA HA T'OX
paHbuE CpPORA. - ;

B ROMILIEXCE TEXHONOrMYECKMX Onepanmuif, BHTONHAEMNX NpH
BO3BEJEHNM YHATAHHWX MNOTHH, BAKHOE MECTO B3AHNMADT MAAHMPO~
BOYHNWE padoTH Ha OTROCAX MO NPMAAENN MM NpPOEKTHOrO OYEpPTAHEA,
OnEaxo B MeTOANYSCKENX ykasanwmax CHMIl um TY®H npoekTHDOBAHEA K
CTPOMTENBCTEA IIOTHE ‘BT0T BOUDPOC HE NOXYYHA AOAXHOTO OCREmE~
HAf, HMeeTcH JUEER GZMHCTBEHROE yxasamwe /I1/ ma To, 9TO NNAEE-
PDEKE OTKOCOB B 'OCEOBHOM TMPON3BOAMTCHA NyTEM CPE3KH KSAKMKOB
FpyHTa NPeNMyNEeCTBEERED OyABAOSEDaAMM ¢ OTEOCHHKAME, 8 TaEXe
eptorpefizepane, SKECEABATOPAME C TMGHWDOBOYHHME paMaMi ® ADy=-
IEME COeIHANBHHME MABNEAME.

Ha crponrexscree llaukamapcrofl MAOTHEE NPOEKTOM NMPOH3~
BOECTBA padoT NpEAyCMATDHBANACH IISHEDOBKA OTKOCOB MO macno-
HBW-O0TROCHMKAM, YCTHEABAMBASMHM 00 RaXIOMY H3 OTCHOASMEX
cloeB BAONS ODOBEM OTHOCA MNOTHEH. Ho H2-3a CIOXHOCTH TOYHOM
yCTAHOBKE EACNOHOB B TPYAOSMKOCTH MOCROWHHX MAAHKPOBOYHHX pa-
00T, BHOOAHAEMHX NMpM 8TOM, B OCHOBHOM, BPYYHyD, Takoi# cmocod
Fe NMONYUYRE NPaKTRYECKOr'o NDEMEHEHHSA.

[resdpoBEa OTROCOBR 3Jl6Ch NPOM3EBOAHIACH SKCEABATODOM,
OGOPYEOBAHENM JApardafinoM, NpHRYEM He NociofHo, a IO APyCaM,
BHCOTA& KOTODHX B COOYBETCTBHM C BHQOTON MERAY NpOMEXYTOYHHME
oepmamy ONEa OPUHATA paBHoM 9 M. JareM BpPy4YHYD OOBEPXHOCTE
OTKOCA HOBOAMNACH KO NMPOSKTHOrO MONOXEHMSA . _

ipn nMnasEMpoBKe NO ADYCAM HA OTKOCAX HAKAMIWBANCA GONB~
wolf 00BeM MANMNKOB TDyHTA, KOTOPHH mocTHrar 50 M° Ea morom-
HHYl METP AAHHH NNOTHHH JMEE DO OZHOMY ADYCY, 8 B OENOM [0
COODYXEHND COCTABEE On oxono 300 !HG.HB, wie IOk or odmero
ofneMa Tela MTOTHHE.
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[lepepaCerEa Taxoro COABMOTr0 OOBOMAa I'DYHETA P MACHTAGE
RaHEOro 00BEXTA HE TONBEO NPEBOANT E YAOPOXAHWND COODYNEHES,
EO M cyxaer gpour pafor Ha MNOTHHE, BHSMBAEGT OPOCTON WIH HE=
ZOrpysKy OTHENLEWX NANWH, UTO CHMNXaetY TeMl CTDONTENLCTEA,

Wccnejosatng, NpoBeleHENe B HANDABAGHNN DASPACOTEH
cnocofa CHEXGHNA HSINEKOB O0seMa IDYHTA EA OTKOCAX, NMOKABANH,
9T0 OTCHDAYP I'PYET,y OTEOCA NROTHHH HOOOXOAMMO NO cXewe
(pmc.4,A), cormacso KoTOpOM ecrecTseHHNE OTEKOC OTCHOSEMOTO
CNOA ONMpAeTCH HA NOBEPXHOCTE- NpPeNHAYWEr0 CHOA AA BANAHHOM
paccrossEMn "a" or BepxHe#f OpoBKkM erc orkoca. [ocume paspasrm-
BaHNA I'pya?a (Oe3 yzameHHMA) TAKOR OTHOC HPHMET TPOSKTHOE 098D~
TaHENWE, A

PHc.4. A - cxema OTCHOKHR TpyATa
Yy OTEOCA MNOTHEH;
b - cxexa pus paclutu
sHavemHs "/ ".

JEazannoe ycaoBWe oCecHeYMBAGTCA NpM colADZeHEN 32—
KaHHEOT'O paccTosEEAa "z " or BepxHelf GPOBRM OTKOCA A0 XOn0BOH
YACTH ABTOCAMOCBANA B MOMEHT BHIDy3KM rpyETa. Ina ompexpeme-
HNH L. CTABMEHCH CNENUANELHHE OMHTH,

loaBosmuuif asrocamocmanamm MAS~205 TDYHET OTCHIANK
BAOAE OTKOCA NIOTWHM, NpHYeM, ANAA NEPBOr0 PANA B MOMEHT BHI-
PySKH OCh MANHHEH COBMENAIM ¢ OCBD OTCHIAEMOr0 paAjna. Paccrom
HHe MeXAy CMeXHWMM TOYKAMH BMTDYSEN HASHAYANOCEH M3 YCHOBHA
NOoXy4YeHNA 38JAHAOH TONMMHE CNOA MOCAE pPAGPAPHMBAHNA TPYyHTA
Jes mepeMemeHNA éro sa NpejeNH OTCHNAEeMOT0 y4acTEa, TOAmMEA

L T T — .
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sagasanack or 40 zo 90 cw ¢ meTepsamoM 5-I0 cu. Hemocpep—
CTBEHHEM OOMEpOM M WHCTPYMEHTAIBHOW CHOMKOH HaCHNM N0 W NMOC—
7@ OTCHMKE ¥ DA3DABHWBAHMA KaXjOr0 CIOA YyCTAHOBAEHD, YTD He-
3EBECAMO OT TOANMHH YENAJHBASMOrO CIOA B BHUEYKA3AHHHX Npe-
Jelax P YCUOBHMX IEPEBO3KM IpyHTa camocsanamE MA3-205

4,= 065+ 4, +E(m=m) 10,5 ¢

rge £, M L, = pacCTOAHMA OT BEpXHEH OpoBKH OTEOCA A0 Kpad

OTHANEeHHOro B OAWapacnolloX=EHOI0 CKATOB ca-
MOCBAna, M;

/t = BHCOTA OTCHNSHHHX EYy9, M;

/7= KPYyTHEZHA ECTECTBEHHOI'O OTKOCA PHXNOOTCHNAH-
HOT'O I'pyHTA; '

/M - NPOEKTHAA KDPYTHSHA OTKOCA MAOTMHH;

? = TOANWEA CAOA NMOCHEe yNUIOTHEHHA, M;

S = KOIem MO HADYXHHM KDAAM 3&JHEX HKOlec caMo-
cpanas, M.

o sazaHHEM BEAMYMHEM TONMMEHE CNOA M KPYTH3HH OTKOCE
NIOTHEY N0 AAHHOK ee BHCOTE HAXOAKIA DACCTOAHME 4,  HIR Z,,
KOTOpOE OTMEYAaNd HE OTCHNAEMOM yyacTke. B HATyDE OHO QHECH=-
pPOBANDCE ¢ NOMOEBD TENEGEKH, KOTOpPAA SATPyEanacCh MPOCEAHHEM
MENOM M IpH NPOTACKHBAHMN OCTaBJAANA CHEXA.

MamkHAa HA BHIDPY3KY MOZABANACE 3aJHMM XOXOM TaK, 4TOOH
B MOMGHT BHIDYaKu OXMH M2 COOTBETCTBYONMX CKaTOB HAXOAWACH
Ha OTMEYEeHHOR NMoXOCe.

Paapanan:aaﬂue CI0EE TPOR3BOAMIOCH TPOKCHLHEMM ru:u;auﬂ
OyALA03EPOB 11';-33,#.&.,l 8 NEAHKPOBKA OTKOCOB NO APYCAM NpW MX
ABMECHMM CBEDXY BHM3 Ne OTHOCY.

MpuMeseHEe ASHHOTO crnocoda Ha crpomrenscree [lauxauap-
CKON MAOTHEH MOSBOJMAC NONHOCTHY JNMKBMAMPOBATE "genpofuneHue "
o0BeMH, 8 TAKEE MEX&aHM3MPOBATH NPOUSCC NASHMPOE B M JOPMEDO-
BAHMA OTKOCOB 70 TPEOYyeMOfl KPYTUSHH C MpUMEHEHMEM IAHEE GyNE~
posepos,. [lpn sHcoTe Hpyca 9 M, NOCHé NNAHMPOBEM OTKOCA ﬁea
yAaNeHUs I'DyHTA OTKIAOHeHME ero BepxHefl OpOBKM OT 38 J@HHOTO
nojoxerua cocrasaaao or I0 mo 40 cM MO rOpH3OHTANH B CTOPOHY
YBEAWUEHHA,YT0 NPAKTHYSCKE MOXHO CUMTATE AONYCTHMHM.
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Bucoxnii TeMon M KAYeCTBO CTPOMTSIBCTBA, 4 TAKXe YeTH=
pexneTHARA Hl:ﬂll!]’&!ﬂlllﬂ BOAOXPaHAIANA C EXEeTOAHMM HAKOIIEHWEM
cBEme 200 MAH.MS BOAH 70T OCHOBAHHR PEKOMEHAOBATE MANOXEH-
HHE CHOCOOH TpPOESBOACTEA W CPeJCTEA MEXSQHWSANWH OTHENSHHX
BEAOE DPAGOT ANA HCNONBSO0BAHMA OPH NPOSKTHPOBAHNE E BO3IBEZO-
HWE YEATAHHNY OIOTHH,

JHTEPATYPA

I. CrporvensHHe Hopwil ¥ npapmna CHull E-B, I-62, M., I%4.

2+ CTponTennrENe ROpMH W npasuna CHull D-H, 4-62, M., I93,

5. lagk C.Jl. Mexamwsanma yrASAEKM (MALTDPA NOPEXOAHHMX SOH OpH
CTPONTSNBCTEE HACHMNHMX BeMIAHNX NAOTEH,X"CTpoMTens—
CTBO M apxureKTypa YsGexmcrama®, 1969, k 2, 3

4, lax C,J. PaforTa EyTAYKOBHX KATKOB Ha YNNOTHEHMH IECCO-
BHIHHX CYI'IMHEOB ZXA TeXna INoTHEHN [laukamapcroro so-
AOXpaHEAumA sr"Mexaumsanua xaoorosopcrea™,I%4, ¥ 7,



C.JlJIAK

PEXOMEBHZIYEMHE CIOCOB OUPEAEIEHMA HOPMH, MIOTHOCTH
U ONTUMAIBHOM BIAXHOCTH IECCOBHX I'PYHTOB, YHIAZMBAEMHX '
B AP0 (SKPAH) BHCOHOHANOPHHX YEATAHHNX OXOTHH

B BHacTOoAmee BpeMA B HAHOONee DACHpPOCTDAHOHHMX THIAX
naoTuE /I/, B KOTOpHX TAMENCTHE I'DYHTH, B YACTHOCTH NecCOBHe,
NPUMEBHADTCA ANA yerpoHcrha BOAOHEMDOHENAEMOI'D AZPE KAM CEpH=-
TOr0 SKpaHa, YCTOHYRBOCTH OTHOCOR STHX MIOTHE ofecmeTMBaeTCH
NPOYHOCTHN MX NMPEaM, BO3ROAMMEX M3 EKPYNHOOONOMOWHHX MATEDM-
anos, B aTux YCHOBHAX NOoNyyaeuwe 3a CYET [UIOTHOCTH HOSHAUYMTANE-
HH@ H3MCHOHHMA CONPOTHBAEHMA AECCOBHX PDYHTOB CABHPY HE HMEnT
MpaKTHYeCKOro 2HAUeHMA.TeMm Conee,4T0 B TEX Npegexax MIOTHOCTH,
KOTOPHE MMENT MeCTO AN YKRATAHHNX IMNOTHH,COMPOTHRISHHE CIABUIY,
Kax W KoopduuMeHT QUABTPAUMK NECCOBHX PDYHTOE RADA,MSMEHAETCA
He3HaYMTeNsRo /2/. B OTAMUME OT yKASAHHHX XAPaKTEPHCTHK MX,
CRHMAEMOCTH B BHCOKOM CTENEHM SABHCHT OT JOCTHIHYTOH MIOTHOCTH.

Kaxopa xe ZOAXHA OWTE TAOTHOCTE, YTOOH CEMMAEMOCTE NOX
zefcreyomell BArpysxoll He NPeBHWANA 3ANAHHHNY BenXWYmH? JleleTRYD-
mHe CTPOMTENBANE HOPMH W npeBund /3/ pexoMeHZypT HOPMY MNOTHO-
CTH TAMHMCTHX PPyHTOB, yRIAANEAGMHX B TENO NIOTHHEN, ONDEAENATH
pacYeTHHM NyTeM no dopuyze

p o dedel 1Y
cx .
: Ja “‘-ﬁ'"‘é

x
' (1)

- HOpMM IJIOTHOCTE TPyHTa, T/cx°;

rae Lo

4 = yAenBENH Bec Tpynra, T/eM°;
s

¥

- yRenbENR Bec BOAM, I/cu®; '
- 00BEM BANEMNEHHOIO BO3AYXA B JONAX €AMHEIH,NpH=
HHMAeMEl paBuun 0, 0440,06;
Wo = ONTHMAABHEAR BAAKHOCTH B AONAX eARHMINH, IPHHAMES=
Mafd Ha 2-3% HMXe TPSHMUM pPacKaTHBaHWA, HO HE
* MEHEE MAKCHMANEHON MONEKYAADHOH BIATOEMEOCTN,
s npueezennoft fopuynu crezpyer, 4YTo TpedyeMmas MaoT-
HOCTEH 38BMCHT OT ONTHMANERHOHN BRAXHOCTH IpyHTa. Kpowe Toro,

L
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OHA He YUMTHBAEGT YBENNUSHHN IIOTHOCTH YHIAZAWMBAEGMOrO I'DYHTA
¢ pocTOM Beca BHEGNEXARHX cNoeB. Kax moxkasana NpaxTHEa, Bh-
- gucneiEan no dopxyre (I) MIOTHOCTS MOXET OKAAATHCH HanMMKe
BHCOKOM ZANFA EMSERX MNOTHH, HO AANERO HENOCTATOUHOM ANA HEEEe-
HeXANMX CNOEB BMCOKMX ANOTHH.,

lo pacgery TpedyeMol MAOTHOCTH MMENTCA HEMHOIOUHCIEH-
BH6 NpeANnOEEeHHA, CPeAM KOTOpHX OCo006 BHMMaHWE BaCIyXMBacT
pexouernanus Necuxopa E.C. /2/, OGHADYEMBEETO Yy XECCOBOTO
IpyETA TAK HasHBaeMmyn 'DOITAMANBHYD MNOTHOCTH", NDH KOTOpOM
BAONDZASTCH HAMMEHEBNAH €I'0 CEEMAeMOCTH, Takoll BuROX czexaH
00 pesyisTaTaMm Xa0OpATODHHX HCCH6J0BAHME CERHMAEMOCTH o0pas—
HoB, yOmoTHeHHNX Ha konpe Knede,

Ilnf yoTaHOBIEHMA BOSBMORHOCTE NMpPHEMEHEHMA yKA3arHON pe-
KOMEHZAMUN B YCHOBMAX YOMOTHeHRMA IpyHTa yrRartRol, [lecuxo-
BuM E,C. HcCHNezoOBEHA CXEMAEGMOCT: 00pABSNOB, OTOOpDAHHHX M3 Te~
na Karraxyprafckoff NAOTEHEH, BOSBEAGHHON E3 AECCOBOrO CyIAHE-
KA MyTeM YKATEM OpH BraxgocTH I64I8%. PesynprarTH MCMHTAHRSA
npuBezeEd B radamme 1, saMMcTBOBAHEOM M3 paGotH /2/.

: Tataune I
 ilmor- Humx. ocAaZEE B MM/M ODH Zamune-
YeuoBHA OmNTa HOCTRy . :
srfou® <00,5 /Y 1,0/,5.2,0 . 5,0 38,0
I'pyeToBas macTa 1,51 98 118 132 I46 158
Odpasmu rpysTa, 1,66 3.1 93 I8 26,8 43,6
yIROTHEHHOTO 1,69 5,0 I2,5 1I7,5 28,2 42,7
yERATEOH 4 I,71 6,3 II4 17,7 27,2 42,4
1,78 3,3 6:5. 15,2 .d6,6-. 27,8
I,85 3.4 4,8 9,6 3,7 22,0

Ha ocHOBAHHM MpHBEJ@HHHX JAHHMX ABTOP BaKIpYyaeT, YTO B
JCHNOBMAX YEATKH IpyHTA TaExke BalippaercA "ONTHMANBHAS [HOT=
" HOCTH", paBHAA B ZaHMOM ciywae 1,66 r/ex®,. OgEaKo clnezyer OT=
MOTHTE, YTO JAKANNEHHE ABTOPA CNpPABENAMBO JMEDL NpH HArpysKe X0
546 nrfcuz. Mpr aapnenmm & Kr/eM® HaGuOmaeTeR SaKOHOMEpHOE
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CHMRGHWE MOAYAA OCAZKM C NOPHEEHMEM MIOTEOCTH TPYHTA,IPHYEM
BeNMYHEA 3TOrO MOAYXRA ¥ o0pasna,yINOTHEHEOrO A0 "ONTHMAXBHOM
MAOTHOCTH™, 3HAUMTEILHO NPEBHEAET AOMYyCTHMOS 3HAa4YcHHe.BuecTs
C TeM, OpH JNROHX SHAYEHMAX MCXONHOH MAOTHOCTH C NOBHEEHMEM
AABIEHAA MOXYA: OCAAEM yBenwymssercdA, CiezomaTenbHo, pac—
CMATPHBAEMAA DEKOMeHNANES HODMH [IOTHOCTH JECCOBHX IDYHTOB
E® NMpHMEHAMA B YCHOBHAX YKATHE I'DYHTA NDE CTPQUTENLCTEE Bl
COKOHAMOPHWX MNOTHH, IME MIOTHOCTH HASHAUAETCA B TAKKX Npe=
Aenax, NpM KOTOPHMX OCALKA COODYXEHHMA B pe3yAbTaTe CAMOYMIOT-
HeHMA T'pYHTa HE npesumaer 2% oT ero BHCOTH /2; 4/.

C nexsp pacyera EOpME NEOTHOCTE BOZOHENDOHMIAENMOTO
SNEMEHTA BHCOKROHANODHMY YKATAHHHX MNOTHE B OTfelle OpPraENsa—
OEE W MEXAHWIANMR BOAOXOBAHCTBeHENX pador CAHMHPH mpomepeHm
KCCAEXOBAHEA YINOTHAGMOCTH H CXHMAEMOCTH NSCCOBHX IPyETOB,
orodpasEHX B pasnWuEHX palioHax Cpejseit Asu. OCHOBHME Xapax-
TEPHCTHKE STUX TPYHTOB NMpEBEfeHd B Tadiumax 2 X 3.

L

TaGampa 2
T'panyxoMeTpHuecKHf COCTABR I'PYHTOB
. - - 2 i
- :1,00-:0,25~:0,10~:0,05=~:0, 0=
SRTaE RNONONANNG XUNNTA(IEes  TOLE LOL 0,01 n'ms;-:u,uus
: : cozspEane 3 %
I. Cyramsoxk ms Azame—
m& I.-lu I"E‘ #.ﬂ hg'ﬁ I?‘q' zﬁl‘#
2+ (Cyraesox ms DxHO- :
Cypxara 0,5 2,0 0,3 83,2 4,0 10,0
2a, Cyneck w3 DxHO-
Cypxana - 06 I2° %% 81,3 3,8 5,7
5. Cyrawdox ua [auyga-
Mapa I,7 4,6 12,3 26,2 25,4 29,8

>a, Cynecsk s MNawgawapa 0,4 I,0 12,7 49,1 25,3 1II,5

MeTopexa Mccuezopaumil Ouza paspadoTaHa ¢ yUETOM DeKO~
meszanud Poxaecrsercroro E.J. /S/ o Tom, uro KOMIIPOCCHORHENE
cBOMCTBE TPYHTOBR AOAXHM 3ctauan:lnuricﬂ Ha nﬁpaaua:. H3T0TOB-
NeHHWX TARKMM cnocodoM, KaKuM npﬂnnunaraarcn NPORSBOANTE yE=-
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AAxRy I'pyuTa NpM BOSBAAGHNR COODYXEHMA.

JuRTHBASA COBPEMEHHOC COCTOAHHE MEXAEW3AUMM YHNOTHN-
TEeABHHX PafoT NPH CTPOMTENBCTBE BOMNAHMX MAOTHH, OGDasHH AN
HCNHTAHMA OHNM OTOOpDAHH W3 ONMHTHHX HacHUell, BoSBejeHHHX NO-
cnofinoff YRATRON NECBVWOWMNHEME KATEAMN. BapempomsaNeM gmcna
NPOXOAOB KATKA MO OXHOMY CHEZY HOCTHralach HeoOXoAMMas nuoT-
HOCTH I'DYETOB, 00pA3OM EOTOPHX NOXBEPraINCH EOMIPECCMOHHHM
HCONTAMNAM HA NpuOOpe ONHOOCHOrO CMATHA, BIaxHOCTE TpPYHTOB
OpH YyNAGTHEHMN cocTaBasaa I4,0416,5%. "

TaGauga 3
loxasaTenn BoxHO-fHIRTYECKRY eBolicTs
RCONE0BAHEHX IPYHTOB
;T AeABELH E=gcuﬂ=— r:]l;guu Enp-a;u: :dxcao
® rpyR-. Bec,, IKYASDHAR  :INACTHU~ OAACTHG= :lCOTHY™
° : T/eN® o iaroew-  : :HoC ‘HOCTH, :BOSIM)
: sroorg (WB),: " A v W
R | . ST
I. 2,71 3,8 28,0 17,0 11
2 24,69 15,5 .29,0 17,0 I2
2a. 2,69 12,9 30,0 26,0 4
s 2470 D,4 27,0 15,0 12
3a. 2,69 D,1 25,0 19,0 6

HcomTaums NpPOBOAMINCE NP AaBISHWM XKo I6 nrfclz ¢ BOAO~
KacHNeHNeM o0pasnoB A0 NMPENOXKGHNS HATDYSER. Pe3ynpTaTiH HCMETA-
EMA 00pasno® ¢ McxoxHOE miormocTsM 1,65 r/cM® mpmsexeEw Ea
rpafuze pEc.], M3 EOTOpOroc cEexyer:

I. Cxumaemoc?s AGCCOBHX TPYHTOB, YMNOTHEHHHMX A0 MIOT=
HOCTH, Oxmskoff x "onruvanrnoft™, B CONEEMHCTBE CAYYAER NDH He-
GoNBUEX AaBaeHEAX (A0 &4 :rfmszj NPaKTHYECKE MAJN0 38BACHT OT
CBOMCTP I'DYHTOB,.

2e C NoBumeHNEM RATPYSKE warlfjHee NPORBIAETCA BIRAHEE
3THX CBOHCYB Ha CXHMAaeMoCTh. [IpHueM XapagTepHO TO, YTO I'DYHTH
C MeHbEeH BEIMUNHON BEpXHEro mpejela ONACTHYHOCTH CXEMADTCH
Gomsmwe mpm OFMOM W TOM e Earpyske, OTCYTCTEME EAKOM-IHGO CHE-

|
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Plr:.E.Ba;nnénucﬂ HOPME miorsocTs "4 "
rpyETa & 3 or Harpyskm "P" ( € -oTHOCH-
renpHan gedopmanms 5 %),
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B MeXAYy I'DaHyAOMETDHUECKHM COCTABOM I'DYHTOB H EX CEMMAE-
MOCTED OGBACHAGTCA OpeolNazanuM BAKAHEEM CONEEOT0 KONMIIEH-
ci. INMHUECKEM SHATNN3OM 00pasnoB BHABAGHO OTHOCUTENBLHO Bik-
COKOE COAepXaiMe XXOpHCcTOro Harpus (okoio I,0%) B rpyerax

¥ 3 u Ik 3a, ROTODHE oONAazawT GoXee BHCOKON cxuMaeMocTsp.ldo-
IYy9OHHAA B3aUNOCBASS MEXJY BEDXHMM NDEAENOM NISCTHIHOCTH,
COZeDXaHMEeM XIODHCTOr'O HATDHA M CXMMAEMOCTHD NOATEEDXNAETCH
pesynbTATAMM MCCIENOBAENA BAMAHMA coMed HA CROHCTBA THUHR=
CTHX I'DyHTOB [6/.

5. llp nmaBNcHEME CBHEE E':T!clz CEMMAEMOCTE NECCOBHX
PPYETOB NMPEBOCXOZMT 3% W MoYTH NPONODUMOEANEHO pacrer C
IANBHEHNEM NORHMEHNEeM AABNOHMA A0 I6 nrfcua. CreposatTeanso
OpR CTPOMTENLCTBE BHCOKOHANODHHX NAOTEH NAOTHOCT: I'DYHTOB,
0CO0GHHO B HEXHEX Y4CTAX COODYXEEMs, AONXHE OHTE IHAYMTENE-
HO Bume 1,65 r/ou?.

g NOATBEPXACHMA MONYUSHHNX KAHHHX O NOBEAGEMN yh-
AOTHEHHOT'O TI'DYHT&A MOX HATDYSKOR HAMM OpOBEXEHH EOMNIDECCHOH-
HHE HCIHTaHWA O0pasyoB, OTOGPAHEHX W3 ONMPHOM HACHNN, BO3IBE=
AEHHOW W3 I'DyHTa ¥ 3 ¢ yEATKOH I'PYXeHHM aBTOCKpPENEDOM
A-357T. BRaxHOCTH OPE YKATEE COOTBETCTEORAlA KosgdHmMEnTy
BOZOHACHEOHMA YyUUNOTHOHHOrO TDyHTA B npegenax 0,9540,98, 06~
pasnoH muwexw maoTHocTs I,6041,62; 1,69+4I,71; 1,814I,83;
1,9441,% u 2,0842,1I0 v/cu®, HenurTanus NpoBOAKANCH G BOLO-
HAaCHNGHHEN Z0 NMpWIOKEHMA HATPYSKN C ADpPeTEpPOM, OpefoTHEpA-
mepEEM HadyXaHue o6pasia. . 5

YCTRHOBNEHO, UT0, €CAK OODASHHE ¢ WCXORHOW NMIOTHOCTED
I,6041,62 r/cu”® TONBKO OT BOZOHACHNERMA JXe ASQODMHDYRTCH
sa 0,8%, ro ofpsamgu ¢ nuoTHoCTHD 2,0842,10 r/cw® EawMmanT
CRUMATBCA JNMNE NpH Harpyske 7,2 kr/cw®.

D6padoTKa MONYYEeHHHX DESyABTATOE NOSBOABAA YCTAHOBHTH
HEOUXOAMMYD MAOTHOCTH, HPE KOTOPOR mefopManma cxaTes nox
AelCTEMEM NPENOXCHHOYO AABACHHSA COOTEETCTBYET 38/ aHHOMY 3HA-
uerun (puc.2). [pEBezeHHAR PEBMCHMOCTS NOKASHBAET, 9TO NDH
SA7GHHOM BEAMIMHE OCEJXH MEOTHOCTH YHIAAWBAEMOr0 B COOpyXe—
HHE TDyHTA AOAXKRA BOBPACTATE BMeCTe C DOCTOM ZHBIEHHA OF
BHNENEXENWX CHDSE.,
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Her coMHEHMA B TOM, HTO NpPOBEASHNE Mepex HaTaNoM
CTPOMTENBCTEA AHANOTWYHEX ACNHTAHME ofecNevIMT AOCTATOYHO Bh-
COKYD TOYHOCTH YCTAHOBNGHEA HOPMH TMAOTHOCTE NECCOBHX I'DYNTOB,
yKIAAMBAGMHX B TeN0 BHCOKOHANOPHHX JEATSHHSX MIOTHH. OfHAKO
aTH WCMHTAHMA TpedyDT BO3BEJOHEA ONHTHHEX HACHNEH EIN X& BM-
nolHEHEA TPYAOEMEKHX padoT MO0 JyNAOTHEHRD IPYHTOB B YCHOBRAX,
HACHTHYEHX NPOR3BOACTBOHHENM, YTO HE BCerza neaecoo0paado, oco-
feEHO P CTAJAMN COCTABICHEA NMPOSKTHOTO JajaHHA.

C mensp paspaGorRe Comee MPOCTOr'O W B TO X6 BPEMA JO-
cTaTOYHO HAZEXHOrO cnocoda pacyeTA HODMH [IOTHOOTHE OHiN no-
CcTABNEHH OMHTH MO laﬁam YONOTHASGMOCTH TDYHTA B 3 ¢ DOMONEBM
npedopa jlanHE ARA n!mapzaam yoRoTHeHMA., ONHTH NDPOBOAMIHCH
no -o0menpREATof Meroxuke /7/. YEaps mo IpyETy HAKOCHANCE e
pea mador, MoRpHPaKmHil NMOBepxHOCTE I'DYHTA B CTAKAHE, TACTE
JHOPTHE NPH STOM TepAeTcR B mMacce madora co croixoft. Koapdu-
nuesT sbfeRTHBHOCTH yAspa TIpysa no rPyHTy wepes magor, YyUYRTH-
PADNER MOTEPM KMHETHUECKOH SHeDIAM, MoXeT GHTH ONpefeXeH MO
popmyae

i f F -

3 . . 2
bp =B T & (2)

F-]

.
e 2 = Bec madora M CTOMKR, paRHNN 2,9 KT,

& = pec Tpyas, paBHWH 2,5 Ky

¢ - ROopPHOEEHT BOCCTAHOBJEHHS NPH yA&pe.

o nanasM Haywena H.M, /8/, npu cOpacHBaHmm rpysa Be-
cox 20 I0 kr ¢ BHcoru 30 oM cpeauee 3Ravesme A, = 0,26.
B mpoBeAeHHNX OMNTAX £z = 0450,

Ha rpajeke puc,3 NMpUBejeéHH Pe3yALTATH ONHTOB, B KOTO-
pHX BEAWYMHA JATpAYEHHON padoTH YIMOTHEHHA COCTABAAIA
0,045 kTw/cu®. [IpH comocTaBiEHHH 3TOr0 TPafNKA C PE3YAETATAMM
KOMNPECCHOEHNX MemuTa=mdl (cM.prc.I) ofpamaet Ha ceCA BEMMAHHE
10, 4T0 GONee CXEUMASMHE IDYHTH oGaazapT OOABmEH ymioTHAGMO-
cTen, CEeROBATENBRHO0, N0 YJOLAOTHAEMOCTM B KAKOW-T0 Mepe MOXKHO
CYAMTE O HOpMe mnoTHOCTH., Tax, Hampuuep, COTAECHD rpaduxy
pHC.3, ecHM TpyETy ® I EeoOxommMo mpAats mEOTHOCTE 1,70 r/cx’>,



24

20

19

18

17

{6

5

14

13

Y.

I/ I

6 8 10 12 74 J6 1§ 20 22 24 26 A

Puc,3,3aBMCHMOCTE MNOTHOOTA HCCHEAyeMuX TpyETos " & " or Mx

BuaxHoCTH " W " npu padore ynmorsemms 0,045kr/cn®;
I,2 B T.R.~HOMEDA MCCHEJYOMHX TDyHTOB.
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TO NpY ECMONE3OBAHEM TI'pyETa B 3 AR TOX Xe ycHoBMR Tpelyewas
ONOTHOCTE  — nopanxa I,85 r/cw®,

Ha rpafkse BRAHO, UTO HECXOAANEE BETEBM KPMEBMX "mxoT~
HOCTE~BHARHOCTE" BCEX MCOMONOBAHHMX I'PYHTOB NMPAKTHYEGOKH
CAMBAYICA B OAHY OOmyN EPHBYD, NPOXOAANYD Ha HEXOTOpPOE pac—
CTONHRE 0T KpuBofl rpyaToBOR mMaccu "cremer-poxa® (G = I).
PasrocTs afoOmec MEXAY DTEMN KDMBHMM BHDAXAeT YHCNEHHOE 3JHA-
YeEde 00neMA TOP, SAHATHX SameMICHEHEM BOSZyxoM, [o gamm:w
OMHTOB, BHO BABMCHMOCTH OT COZGpPXAHES PANIMCTHX (paknkit, co-
crannApEexr 5,7-26,4%, 9T0T 00BEM HAXOAUTCA B NETepBame I+4%.

Onuts, nposeaeHud® ¢ rpyRToM ® 3 (pxc.4), moxasann,
ur0 00BeM SANEMNEHHOrO BOSAYXS B YUIOTHEMAQM TPYHTE® B3ABHCHT
B OCHOBHOM OT ROCTHIEYTOR NEOTEOCTE, lipN yBeIWdeHUN ee O0BOM
yueabmaeTcA. OfHako NMNOTHOCTE, OO0SCTIEUMBADNAN MUENMANEHHH
0GBEM SEmMEeMNEHEHOr0 BOSAyXa (NpE ZaHHOM padorTe yNAOTHEHRER),
KaK BWJHO M3 TpajKKa, HECKONBKO HAME MAKCHMANBHO ZOCTETHYTOH.
loproMy, OYEBHAHO, HE CNEAYET JOOMBATECH MAHRMANBEOrO 3HAYe~
HNf O0BeMa 3aEeMASHHOr'0 BO3JYyXa, BHTOAHGE 8I'0 HOPMNPORETH C
yuevoM Monyuehws Gomsmell NAOTHOCTH NpE A8EHOM padore yOAOT-
meawfi, Torma pacuerHHit o6seM noOp, SARATHH IAMEMACHHLM BOIZY-
 XOM, MOXeT OWTH HAWAEH RAK PA3HOCTH alcHHCC MEMAY KpuBOM
rpyErosoff MaccH W IHEMef AB, npoBefeHEEOR Yepes BODEMAN KPHBHX
"InorHocTH-BASXHOCTS", [pH noBumenmE mioTHOCTH 0% 1,65 T/em®
20 1,95 r/em® aror oosem cmuxaercs or 4,5% Ao I,5%. Asanorwe-
HHE pesynbTaThH noayuemw Xapxyroit H.A. /9/. HeGoanmme pacxom-
IeHHA B 3HAYEHHAX 3THX O00LEMOB HAXOZATCA B Npejeiax TOMHOCTN
OMHTOB .

Hpuede "mAOTHOCTE-BIAXHOCTE" NpH pasaMyHOR patore ym=-
IOTHEANA MOTyT OuThk OJO0HEHH M MPEACTARICHN B BEXe SaBNCHNO-
CTH NAOTHOCTH IPYHTA OT 2aTpadeHdofl padoTH YNAOTHOHMA

(PHCe5)e 2

' "ConocTABLAR ATy SABACEMOCTE: C rpajmkoM pHC.2, MOXHO
38MOTHTH, UTO,O0CHH YMCIEHHNE 3HARYEHNS DAGOTH B HI'rEHj'GHB npi-
PEBHAYE K HOpMANBHOM HATDY3KEe INpDE EOMODECCAOHEOM HCNHTAHRMMN,
TO AHAYEHHA MAKCHMATBION MIOTHOCTK B S&BHCHMOCTH OT pacoTH

YIAOTHEHNR OYAYT COOTBETCTROBATS EOPME NAOTHOCTHM TPYHTA B Te=
v
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4¢ MNOTHEW,B 3IABHCHMOCTH OT HAPDYaXH fpH JOOyCKAsMOR BeNWYNES
uﬂn::lfaunnl redopuammn: I, 2, 0.

InA yCTAHOBNEHMA HODNY MNOTHOCTA ph:uuem&m CH0Co=
OoM HCDHTAHWA NPOBCAMANCH C NOMOREY UDOCTERWET0 NEPEHOCHOIO
KoHTeHHEepa KAl B NAGOPATODHHX, TAK W NONEBMY YCNOBHAX B e~
CATKN pa3 OHWCTpCO, YeM MOTOXNOM Eownpeccsum, Kpowe Toro, STmM
CHOCOOOM BOSMOXHO OZHOBPEMEHNMO ¢ HOpMON MAOTEQNCTH HeNocpeg-
CTEERHO N0 TpajMeEy (OM.pNC.4) YCTAHABAEBATE ONTHMANLHYD BIAN-
HOCYE TDyHTa, EMONNYD COXBNOE SHAYGHWe NPE MOXBEWUCCEOM yI=
NOTHEHHN NECCOBHX I'DYHTOR.

TeopersueckM ONTHMAXERAN BEAXHOCTH MOXET OHTBH onpogeae-
Ha M3 YCHOBMA NMOAYYeHHS IDYETOROM MACCH “ckeaer~poga™, BHDa~
KAEKOTO YDABHEHHEM

& =m. ;wz
kP oy ’

rge & = OTHOCHTONELHAH BIAXHOOTE;

W = BNSXHOCTH I'DyETS;

§ - yaemnuufi sec rpymrs, r/cm®;

d - Tpefyexas (mopwa) MEOTEOCTH, I/cN .
(B manuol popwyaeysoau —~ I).
Orxyaa .

o
Wi ﬂr ) . A )

\
JuaTuBa® HeMaOEXHOCTE NPHCYTCTEMA BOSAYIA B FONOTHER=

HOM I'pyHTE€, COTEMANBLASR BASKHOCTE MOXET OWTH OOpexeNoRA OO
popwyne

g (24 1). (%)

e V = nﬁuu NOp, S8HATHX DANSMICHHHM BOSAyXOM. B saBack-
MOCTE 0f mmormEocT™M V = I,544,5%,
Tex Rak § ~ POANTAMA NOCTORHEAS AMS RGAROrO IPYRTA,
8 V = AUA NAEHON MEOTHOCTA, T0 VW, BSRBECHT ‘TONBKO 0T dr.
BEERy TOro, wro W, ABAAeTCA MEXCHAIBHO AORYCTIMOR Be-
TATAEON RNR IB8RHHON NMUOTHUCIR, NDH BAARAOCTE, NDE3RRANMGH’ On=

W =
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TEMANENYD, TPYHT HE AOCTHIrAeT rTpeCyemofft mioTHoCTH. Ecam xe
BRARHOCTS HEXE ONTHMANLHOM, TO JUIS AOCTHEEeRMR TpedyeMof mumor-
HOCTH DO BCEMY CIOD yNAOTHEHMA HEOOXOZMMO 34TDaTETE COAEME
pators. Ho P srom cxyvae NEOTHOCTE I'DyHTA ¥ NOBEPXHOCTH BHEE,
9eM ¥ NMOAOWBH ONOA, BCAEACTEHE Y6T0 NONYYAETCA CAOHCTOE CHO-
XeNNEe, OpPH KOTODOM DONONeHEe KpHEOM gempecckr Oyper aHaum-
TEABHO BHUE, WeM B OAHOPOAHOH cpefe.

CzezoBarexsxo, pacuerTHas no opuyze (4) onrTHMANBHAR
BAARHOCTh HE TONBKO ofecmeymBaeT AOCTHXOHMe Tpelyemoll MIOTHO-
eT® I'DyHTA NIPX MMHAMANBHNMX 3aTpatax AAA YOAOTHeHMA, HO M AP~
EfeTCA OPAKTHYECKH eAMECTBeHHHM CpejCTBOM, NpeZOTEpamNADNMM
AHN3OTPONHOCTE BOAOHENPOHRUIAGMOTO BNOMEHTA IEMAAHWX YRATAH-
HHX [MOTHE, :

BHBOAN

I. lna onpepexesmA TpedyeMoff MNOTHOCTH NeCCOBHX I'pDyH-
TOB, YEIAZWBAGMHX B BOZOHENPOHANASMHY BNEeMEHT BHCOKOHANODHHX
YEATAHHEHX NEOTHEH, OCHOBEHM KDHTEpHEM JONXHA ABIATHCA BANAH-
HAA BONHWYWHA CXATHA MOZ AcHCTBHEM BeCA BHUENEEAMHX CHOSB
rpyETa, |

2. llpx zonmyckaemoff ocagxe nmorHEH I,042,0% or ee BHCO-
TH HODMA& MIOTHOCTH AGCCOBMX I'DYHTOB B Tele IANOTHHN MOXEeT OHTE
JCTAHORNGES MOARPHURPOBEHHEM METOAOM CTAHZAPTHOrO yMAOTHEHHMA,
NpE XOTOPOM EAXJAA CEDHA ONMTOR MPOBOAMTCA C 3aTpaTOil yAGAE~
EOff padorH ynnorEHeHMA (B kI'm/cx®), wWcneHEE0 paBHOf AABJIEHHD
0T BECA BHEGHOXANNX CHOEB TPYRTA B COOPYXEHHE, YyMEHBEEHHOMY
B I00 pa3d.

3. BraxgocTr yONOTHAGMHX NECCOBHX PPYRTOE ZONXHA OHTE
MAXCHEMANEHO JomycTamoff ANA R2aAAHHON NMIOTHOCTH C YUETOM HEH3-
UexXHOCTE NMpPHCYTCTBESA BSaEeMIeHHOrO BOBAyXa B o0neMe I,5#4,5%.
Tagafd BEAXHOCTH, HA3BaHHAA ONTHMANBHOM, ONpéAENAETCA pacyer-
HEM OyTeM NpE W3BECTHMX 3HAYCHHEAX JAEABHOI'0 Béca W TpelOyemol *
DAOTHOCTE T'pPYHTA.
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KOIEMATAMA KAHANOB HCEYCCTBEHHNM PETYIAHPOBAHWEX
MYTHOCTH NOTOKA CPENCTBAME THAPOMEXAHMSAIIMH

B csere pememuit majtcxoro (1966 r.) Inesywa LUK KIOCC
"0 mMpOKOM pPASBHTMN MENRODALME 36MBNEL ZAA NOXYYOHHA BHCOKNX
B ycrojfuMBHx ypoxXaeh 86DHOBHX E APYI'MX CelBCKOX03ANCTDEHHNX
RyAsTyp" BaXHOe SHAYeHKEe npEolperan? padoTH MO yMEHBWEHHD
noTeps BOZH M3 kaHamoB, [Inemsyw [ KICC ykasan, 9T0 HMeaT Me-
CTO HASKOE RavYecTBO pador N0 MENMODAONN, OPHHNREHREe SHAYSHWA
ADGHAXA M NMpPOBeAGHWA MEDONDHMATER MO ywWeHBNEHWND mOTODE BOAH B
ODOCHTENHHHX CHCTEMAX. - { '

Hecwmotps ma 8T0, BOMPOCY NpexOTBpaMEeHNS (QUNBTPANUM BO-
ZH 3 KAHANOB He YASNAETCA AOIKHOr0 BHEMaHMH. [pOTAREHHOCTS
MEXXOBANCTEGHHEMY KAHANOB, HMOXMMX NpPOTHBOJMALTPAOMOHHYN, B
OCHOBHOM CETOHHY® W Xenes00eTONHYN OASKAM, HE NpeBHNAET B
CCCP 2-3% oOme#f AxwmM, WaroTorneEWe TAKOH ONeXEH TPYAOEMEO M
AOporocToAme, ToM HE MeHES, NMPAKTENGCEN RE HDMMEHACTCH TAXOM
npoctTolf M BKOHOMWUHEE cnocod GOophOM C MOTEPAME M8 KAHANOE,
KAK KONBEMATAX, EOTOpHE ocofesEO a)deKTVEOH B YCAOBHAX XACTKO-
NPOHRIAGMHX I'DYHTOB,

B ompezedeHHHX YCHOBHAX, KOTZA KAHAN HA JECATKAX W
COTHAX EHIOMETDAX OEepeceKasT NecUYaHyD 30HY, C KONBMATAKEM
HE@ MOKOT KOHKYDHDOBATE HM OfWH M3 CYNECTBYRUMX CHOCO00B GOpE~
O ¢ morepaAME Ha puasrpamuw. Opmrago, CGoraTafd Hama WppHE=-
FAOHOHEAR NPAKTHRS HE BSHAET NPUMEDOR NPMMEHOHWA NCKYCCT=
BOHHOM KONEMATANWE KAE WHMEHEDHOT'O DEWEHMS, C NpPHBIEYEHNEM
COBPEMCHHHX CDEACTE CTPOHTENECTBA. (37€ch HAME YOYCKAWTCH
OTAENEHNE CAYyYaM MCKYCCTBOHHOHM EONBMATANNE HeOONBEMX KAHANOR,
B OCHOBHOM, HOCHBHHE ONLTHHHE XapakTep, EOI'ZIa BPYYHYD EIM Opi-
METHBHEME CPEXCTBAMA NOBHEANACH MYTHOCTH NOTOKA).

OpHOBPOMEHHO OINNTAMH YCTAHOBNGHO, WTO OPH HANHYNE MyT-
HOCTH, NOTEpM BOAH HA QENLTDANHY POSKO COKPANAVTCA IO CpaBHE-
HMD ¢ WECTOH BogoH. HaGxwjeEwe 3a paGoTolfl KAHANOB, NPOAOKOHR-

‘@Mx B meckax (rxamamy Baccara-Kepemmckmi, Haxra-Apnma ¥ RP)
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NoKABARD, WT0 (AETHYECKH® MOTEDH BOXH H3 HMX Ha QEABTDAOED
» 1,5-3 pasa wembNe pacyerHMX /I/. MOXHO NPHBEOTH CHY4YaM,
KOTAA KAHAAW B IPYHETAX ¢ BHCOKOR BOQONpOHRUAEMOCTED B Dé—
HYNRTATE CAMOXONEMATAUMM EMGNM (ARKTHYOCEHE NOTEDH B 25 pas
unxe pacuerEux /2/. |

CoenmaskEEME McCRezoBauMaum BHENIsMa /3,4/, punonzen-
Wuwe Comee 25 mer TOMY HASaA M ABAANGUMECE NOKA EAMHACTEOHHN~
MH B CEOENM DOA®, OCOPOBEpPrHyTO OHTOBABMES OHMROOYHOS MHEHNE O
KOnBMATANME, KK O Mponecce, B pPesyuIhTATE KOTODPOIO MO CMO=
NOREOMY NEPEMSTDYy KaHane HAEOCH, OCAX{Aafck/ ofpasyor TOHERH
onoff rAEENCTOr0 IPYHTA B BMNE NUeHKE., KONEMATANMA NPORCYO-
ANT 38 CYeT DMEBAHWA B NOPH NoCKA, CHAraDAeroc AOKE KaHaxa,
MACTHO, HEXOZANMXCA B ODTOKG. B pesyRrTaTE STHX NCCHeiOBaHRH
nonyveEd NeHHEHEG NOXASATENAN, KOTOpDHEe MNOSEONANT, OYCTH B NeD-
B oM nplﬁ!ﬂﬂﬂli. DOENTE DAX 38AaY, CBASAHENY C NPAETHUOCHKMM
NpUMEHEHWeM XONBMATAUNN Kax cnocofa Copedn ¢ fuasTpanued.
lloxoropse MeTOENYSCKUE NOPPEMHOCTH, AONYHEHRHE® NDM NOCTAHOD-
Ko 9THX HcoNegoramMi /5/, Ha HAN BATARN, HEe NOBIKANM HA RO-
MOYHHE DPeKCVeHAALNE, '

Pagpepuypmeecs B NocHogHMe I'OgH BOAOXO2giicTBOEHOE
OTPOKTENBCTRO OTKPHBAET CONBNMS NepCNSKTHBH AiA WHPOKOTO :
PHBADEHEA HCKYOCTPOHHOM KONEMATAUMM KAHANOB. TaxHe YHMEANR-
g BONOBOXH KAK HapEwHCKEM MEIWCTDANBHHN KaHAN, BTOpad O4eé-
poxs AMyOyxapcEOro KaHana, orsogamme xagamd Toa-MywECROrO
BOAOXPDAHANMNA CO CEOHMM OTBETRIGHEAMN - 9T0 HENMONHHE nepe-
NGHP KPYNHHX BOAEWX TDBKTOB, I'DYHRTOBHE YJCHOBMA KOTODHX ONa-
FONPHATHE NAS MX HCKYCCTBERHOR KOABMATAUNH.

bonsmad MPOTAREHHOCTH YONOMAHYTHX RAHANOB M HAAWUME BO
MHOTHX CHYYAHX BOXOXDAHENEN CNOcOOCTBYDT OCBETIEHHD IOTOEA,
UTO NMpaKTHYECKM ZexaeT ManosdPeRTHBHOM MAM COBEPNEHHO HCENWD-
YneT caMoRanbMaTauMw. Kpome sTOT0, NMpOOECC KONBMATANMM
nandonee sHPEKTHBHO NMPOTERAET AMUB TNPH ONpENENEHHHX COOTHO=
NOHHAX DAsMepPOR YACTEN KONRMATHDYEMOr( NMecKa W B3BONOHHEX
MAHOC OB, CONePEANMXCA B MOTOKE, WT0 HE BCEIZA Moxer JHTE
coonoIeHo NpY CAMOKONLMATANMM. JT4a OCO0EHHOCTE, BHpAXARWAACH
§ HEBOBMOKHOCTW DeIyNIUPOBAHNA NpONECCA CAMOKONBMATANMM, CIY-
KNT, HA HAW BBTAAZ, INabHol ¥ OCHORHOH NpENREOM, TONEMYy 3TOT
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punoco0 GOPEONM ¢ NOTOPAME BOAH HA (EABTPANND HE BBRT HA BOODY-
XCHHE NPOSKTHHX N CTDPONTGILHNX BOAOXO3ANCTECHHNX OpraEmsamel.

CaeA0BATENBHO, KONBMATANNA KAHANOB HA COBPOMEHEOM
STaANEe MPDEIAUNOHHOTO CTPORTEILCTBA MOXe? OHT: 3pPeKTHBHHM
opepcTeoM GOphON C MOTEpPAMM HA QEABTPANND TONBKO NDH peryll-
POBAHNE EAYECTBEHHOIO M EQIMYOCTBEHHOIO COCTEBA HIBENOHENX
qgacTin (MyTHOCTH) NOTOKA,.

B sroM cpere Ha NMepBEfl MIAaH BHCTYNADT COOCOOM M CpeA-
CTBA NpPOM3BOACTEA padorT OO ECKYCCTRPOHHOE XONBMATAIME RAHANOB,
ONepaNKN, CBAJAHEHE C cO3jAHMeM TpeCyeMoll M0 HACHNEGHHOCTH M
rpaEyAOMETDPRYECKOMY COCTABY MYTHOCTH NOTOKA, TEXHOROIEH BE-
NONEGEMA ¥ OpPraHMsanWd OCYMOCTBNGHMA Npopgecca Mo Tpacce Hp-

' PMTAOROHEOTO COOPYyXeHEA., TONBKO OpH NMoZoOHOM NMOXXOfEe E pao=
OMATpDEBAEMOMY chocody yMeHBEEHENS NOTEDs BOAH W3 OPOCHTONBHOM
CeTH, KAK OZHOMY HS OGASATENBHMX CTPOMTOXBHHX Onmepanuif TexHo=-
HOTEY6CKOr0 Nponecca NMPOKNAAKN KAEANOB, BHEIONHAGMOr'0 MO TEX-
HHYEeCKH O0OCHOBAEHOMY MDOGKTY, MORHO Heperyaupyemulf cruxuiino
R JANTENLHO NpOTeEAGMH{ NMpOmeCcC CAMOKOABMATANUE NMPEBPATHTE B
KOMOXOKOHO-MOXAENSHPOBAHHNE MEAyCTPAAABHHH CNOCO0 BKpAHMBE~
DA K4HANOB, WCKYCCTBOHHOM xoAsMaTammel Mx Noxa, -

Cnemuanucraun CAHHHPH ReoxHOKpDATHO BHCKASHBANIOCE COM—
HeHMEe B pagNOHANLHOCTH MNPHMeHEeHMA B pARe cayvaer OeToHHOM
OGNHNOBKH, TIAle NO MHOPEM NOKaSaTENAM MOXNO OHNO OTZaTE OpER-
MOYTEeHHEe KONBMATANME. B WACTHOCTH, NPOANOXEHME W .~KODPD.ARS=
Aewun mayk YaCCP Ammmopa P.A. 0 KONEMATAXEe KaDEMECROI'0 MATE-
CTPANBHOr0 KAHANA BBAMEH NpPEHEATOR nMpoexToM XeneaoleToHHOH
OACKAH .

Oco0yn OXpacky ®» CB6TE PEANBHOCTHE OCYEECTBAGHMA NDPHHE-
mMaeT »T0T cnocod GopeOu ¢ QuasTpanuell BOAH M3 OpOCHTENELHOM
cerH celflyac, ROrZa WECTHTYTOM BHABHHYTO KOHKpeTHue Npezloxe-
HHE@ O BOSMOXHOCTR QOPCMPOBAHHOIO HCKYCCTBEHHOI'O KONBMATAXA
KAHANLOB, OyTEM HCMOARSOBAHNE BHCOKONPONSBOAMTENBHMY CDEACTE
TFHAPOMOXAHMBANME ,

B HacroAmee BpeMA BOSMONEA DPAETEYGCKAS DPOANMSANMA
npeanoxensoro CAHHHPH opempopannoro cmocoda Mckyccraesnof
ronsMaranue B8 JepoCepexsom pacnpepeamrene KaDEMECEOIO Ma-
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MECTPARBHONO KAHANA, NPOEKTHPOPAHEE N CTDONTENECTEO KOTOPO~ |,
I'0 HaMeveHO oCymecTRATs B 1972 roxy, ¢ nemsn OucrpoRk mepe— -
CpocKH AMYAADBMECKOM BOZH B SO0HY CYMECTEYDHMOrO OpOMeHER dac-
celina p.Hauxkagapss M.O0CBOGHEA HOBHX SeMen: nepaofl mapm
Kapmuacxofl crenm.,

CorxacEo mpoexty lepodepexEuil pacnpejexwrexs Oeper
HaYAmo 0T Bepxmero Opeda wersepTOM EacOocHOM crasuum Ha I'o-
ZosHOR wacTR KgpweECKOIO WArECTPANBEOrO EKaHana, HavamsEwe
63 KM A0 MEPECEYOEMA ¢ NMepmmEMCH UXHMM KOANEKTOPOM pacmpége-
EUTEND: NPOXOAMT TPAHSHTOM NO MYCTHES B yCNOBEREY TAyOSOROro
aaneraEMA TPYHTOBHX BOA M CHABHONPONNMAGMHX NECKOB, & KOHEY-
BMEe 42 KM = HO 80HE OyAymero opomenmNs. AEYUfUIBTDAUNOHHOE ME-
pONpHATEE — KONBMATAX NPOEKTHPYETCR OCYNMECTENTE HA HAYANBHOM
63 KM yIACTEe KAHANA.

TexumveckEe napamorTpd Kamaxa

TonosEO# pacxoa = 65 u%/cex
TayOwEa HaNONEEHRA - 5,3 M J
Bupuna no AHY - 6N
Sanac B zamOax HAY I'OpH30H=-
TOM BOAN o T
KpyTusHa OTEOCOB - T:3,5
Jenor xasaxa ; - 0,00003
¢ lumﬁug n::puxmm— - 0,0225
~ Cxopocts TeueHNA BOAM = 0,5 m/cex
lipoerTRpyeMull K. X - 0,9

CymEOCTs; OpEANOXSHHOIO CNOCOfA MCKYCCTBEHHOTO KONBME—
TAXA KAHANOR SAKANYAETCA B HACHWEHME MOTOKA IMMHMCTHM pacr-
Bopos ("nyxenof™) Np¥ ODoMOmM THAPOMAXAHHSANMM = NIABYYNME
SEMABCOCHHME CHADFAEME MIE IEZPOMOHRTOpPSMH,., [DH pacmonome—
HWE TANHNCTHX KADE6GDOB HA 3HEUATENBHOM OTAANEHEH, TDPAHCNODT
FPYHTA K CPEACTBAM IHAPOMEXSEMSANEN OPOMIBOXHTCH ABTOCAMO~
CBANAMH WUNH CAMOXOAHHMH cKpemepamu, [IpH ZoOycTHMHX paccTos-
HMAX TPYHT ¥ Kaphepe paspalHBaASTCA 3EMASCOCAME NN I'HADPOMOHN-
TOPAMM, W 1O HANODHHM TPyOONpOBOAAM WIN OTKDHTHM JOTEAN IyAs~
na nopaeTcs B Kaman, BwOop cmocoda paapadoTKE IPyET@R ero
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+ TPAHCHOPTA B KGKHOM OTACABHOM CIYyYae CESNDYSTCH HA TEXHNEO-
* DROHOMEY6CRMX DaCYEeTaX. _
OorpedEas NPOMABOANTENEHOCTE CPEACTE MEXAHHI AN , 38~
HATHX HE NpHI'OTOBICHHH R MOAAYEe PAcTBOpA B KAHAN, yCTAHAD-
ANBASTCA B 3APHCHMOCTH OT €CTEeCTBEHHON MyTHOCTM MOYOKS ViE
MYTHOCTH, TpedyeMol ZAf KONBMATAIMN - H pacxoza BOAH B
EKaHane & .
YcTaHOBNEHO, YTO MAKCHMANEHO AONYCTUMA&R MYTHOCTE MO-
TOKA KONBMATHDYOMHX KAHANOB HO AONXKHA ONYs Oonbme A4 =5 Kr/u®
KOTZA XOKe CIOKOHO M3 KDYNHMX NOCKOB, B g, = 2 Er/u®,korxa
A0XE CHONCHO H3 CPONHAX W MONKMX Neckop /[4/, EcrectmerHas
MyTHOCTH MNOTOKA B roiose NeBoGEPOXHOTO pacHpeReANTEAR COINAC-
HO pacueTam Oyxer B mpepenax o, =0,5 kr/u® (zasmuwe M,H.To-
pOEKOBA) .
Konuyecrso rpyara W , NMofaBaesoe B KaHAN B Y&AC, HAH
TCXHMYECKAR NPONBBOAMTENBHOCTE MAMKE /7, MOXer GNTE OnpepeNe—
H& Mo cuexywmcHd dopuyne:

.= W = 3,6 ﬁ'?ﬂ u®/u (1)
re  J - oOneMHHE BeC CKexe?a TDYHTA, OOHUHO NpHHKMAeMlS
PABHEM 11.5 !!IE-II
lo fopuyne (I) onmpexexaem:

£, =5 xr/u® 7= W = 700 w/;
4 = & xr/u® . /.= W =550 u/q;
A =3 gr/u® - /m W o= 390 u¥/x;
4 =2 xr/u® .= W = 235 ud/u,

lonyvennne sHauemMss W mosSBaEADT MOZOCPATE noTpes-
HO® UHCIO MaWMH AXA NOXAYH TDPYHYO-DACTEOpDA B KAHAN. EcAm mo-
AABATH MyNBUY 36MIECOCHMMN INABYYMMH CHADAZAMN, TO [pH
4= 5 kr/u® eoGxoxumo 7 wamms 3PC-I2QM /6/;mpy p, =% Kr/u’-
> woamnE SPC~-I2(M ® I wammma M3=5 K T.7Z.

Bce npuBesedsde B cTathe pacueTH HMEDT B OCHOBHOM HEXB
OCBEYHIF METOAMYECKYD CTODOHY BONpoca; MMeN Xe JarkTHUSCKME
RaHENS PO PaccMaTpUBAGMOMY HAHANY MOKHO JOrKo W GHCTPO Ce-
lars mepecver. '
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Jlan oupexeNeRNA RONINUECTBA IpPyATa, HeOOXOARMOrO ANS
KOIBMBTANEN BCOFO CMOYBHEOTO [ODEMETDE KAHANE, BOCNONBBYOR-
cA paEmEuwE BHHMTwMa /4/ (radimma).

Tatnuna
= = = .‘
s/lnaMeTp Yace :HonuvegTE0 IIMHM
Tpyaru :mﬂﬂﬂllp' o tEa I MZ B KT
Kp*ngHe meckn I=0,5 g I8
Gpemﬂ HeCEM 015-0]25 S
MesgMe NDOCKH 0,25-0,10 4,5

SHAR BIQH TPYRTOB MO TPACC KAaHANA, NO TAOARNE MONHO
ONpELGANTS EeoOXOAEMOe EOXNUECTBO IaMEH, Hanpmiep, eCAn CMo-
yeHEMN mepmMerp 45 M, & NOXe CENAXNBADT KPYNEMe MECEM, TO HA
Bechk 63 KM YYSCTOX DD KOTBMATANME B CTOSYeM BOXe HYXHO
34000 »® rpymre. [pxn xoxswaTammu AeficTBypmero Kasama rpynTa
norpedyercs Gonkme, OpHEETHPOBOYHO® KONMYECTBO I'DYHTa,KOTO~
poe MOTOK yHeceT 3a8 NpefelH EONBMATHDYeMOr'o YYACTKA MOXHO Of-
PERGANTE: CAEAYDEAM MOTOXOM. .

Opnmmvaen: 2, = 4 Er/K°, yopeamemmuil KoS$HMmMentT Hrrs—
TPAauRE AL, = & Mm/cyrkm. B sromM cxyvae, YTo0H SaXOXBMATHDO-
BaTh I NOBEPXHOCTH KAHANE HAZO NPOfMNLTPOBATE Wepes Hero
I8:4 = 4,5 m® soau; lpn A, = & w/cyTem axa 8TOro moTpeyer-
ca 27 wac. Ecam He yuMTHBarh DOTEepN M3 KaERNs HA GuusYpamm,
roraa 550x27=I5000 »® rpysra moTox yEecer sa NpeAeNd KOAEMa-
THPYEMOI'0 yYACTEA. |

I'xmEmcTHe IPYHTH OOWYEC COASPRAT onpepeNeHEHM npouert
EPpynHEEX {paKuguit -~ EanpuEmep NecYAHHE, KOTODHE OCHAYT HA AHO B
palloHe MOAAYE NYyARNMH K ZAA NPOAYINPORACHNA 3J8MIEEWHA KAHANAE X
HeOOXOZMMO TYyT X& yAANATHE, O0zeM BTHX pAOOT MOXHO CPABHMTOAR~
HO TOYHO ONPEAeNNTH N0 I'PAEYAOMETPAYECKOMY COCTABY KaphepHNX
I'DYHTOB. [liA BRCTOAWMX DACYETOR NDMHEMEEM 3T0T 00BeM DaBHNM
20% or odmero ofmema NMoTpeGHOIO I'pyETa. IToraa EeoOxommmuil
AN KOTBMATAONE KaHANa 00BeM IPyHTa cocTaBdT (340004I5000)¢1,2=
= 60000 u3,

OGmee BpeMA HA KOABMATANMO EAEANOB NpM O, =4 Er/M° co-
CTABHT: UpM padore B OfHYy CcMeHy 22 CYTOEX, NDR AByXCMeHHOM pa-



» 62 A
Gore 1I-12 cyrox. Kpyrmocyrousas pafora HNOSBONMT 3aBEPUMTS
padory sa B cyrox. (Pacwer caemal, WCXOZA M3 gopdfunneHTa
HCTIQNE30BAHAA SEMNECOCHNX CRAPAAOB B, TeUOHNE CMEHH 4, =0,75,
a # FOR 'ulﬂ}-

Nogcuér morpedHOro AR EOABMATAINNM IDyHTA OpPOM3BEACH,
ECXONf WS YCNOBMS HE3ARNAGMOCTM KaHAama, W CUHTAA, 9YTO B3BE~
EEEEMEe IEMHENCTHe YACTHIOH BHOCATCHA B NOpE NECKA (QMIBLTpalMOE-
HMME TOKaMM, Ha MpaKTMRe, mMpE Taxofl GoNBWOH NPOTAKEHHOCTH
¥AHAXA SANIeMWe TNycTH B MaXofl cTemeEM OyAeT NPORCXOAHTH. B
970M HETDPYAHO yOEAMTHCH, CAENAB BMeMeHTapHall pacuer mo odme-
MapecTHON fopMyre yCTAHOBNGHMA JLAMHH OTCTOHHMKOR

£ 2 EPJ;;‘,—;E; ¥ (2)

TAe ¢ = xawEA OrcTOMHMEA, M;
/4 = cpepHAs IIyOREA BOXH B OTCTORHMKE, M; |
4 = THIDABIMYECKAR EPYNHOCTH, M/CEK;
¥ = KDHTWYECK&N CKODOCTE 38HIEGEHA, COOTBOTCTBYNHAN
: riyouRe BOAH B KaHane, M/Cex.
OpuwM w3 MeTOXOB GOpEOM © HEpPABHOMEDHHEM OTHOXOHENEOM
TARHMCTHX HEHOCOE MOXET CAYXETH TDAHCHODTHPOBAHNE BOXOKOM
N0 AHY KAHANA MEeTANINYECKOI'0 TpOCA, AMAMETDOM 22=25 MM ¢ HE~
PONGHEMME HA HEIO BSMYUMBANWEMM IDY38MH, [DH OOMOWE ABYX Iy
COHNYHHX TPERTODOE, ABHIAMUMXCA N0 o0OMM OgperamM KaHANA.
Baxuy B- OPraEMSanME pador N0 EKONLMATALAN ABIAETCH
yoTaHOBAEHNE MXM BepEee BWOOp cnocofa NORAYM OyABOH B KAHAN,
XoTOpHH# Moxer OMTE OFHOTOVEWRMM (PONODEEM) WM MEOrOTONCTHHM
(amseiuun), B mepmom cayuae IEEHMCTMH DacTBOp BBORETCA B MO~
TOE TONREKO B IONOBE EAHANA WEIN KOIZRMATHDPYSMOI'O y4acTka, BO
BTOPOM - B HOCRONBKMX mecTax, UpnOTOVeUEAs O0AA¥A HAROONE®
BMIOAHE UDPH PACTONOXEHWH T'IMENCTOrO EAPREDPA BHNE T'ONOBH K=
HaNA RAM YYSCTEA; MHOrOTOUEYHAR = KOrAa A00NYa IIMHH NMPOHd~
BOAHTCHA B XBOCTE BOXOBOAA. ’
06 ycnemHOM NPEMOHEHNE HCKYCCTREHHOM KONbMATALME HA
EDYNHEX WPPAIAOMOHEHX KAHENAX MOXEO IOBODHTE BCEDPBE3 TONEKO
B TOM CHY4AS, SCAN €CTH BOBMOXHOCTH NONHOCTBD MEXAHM3IKPOBATR
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poe onmepanMd TEXHONOrHYeCKOro Npomecca KOAsMaTAXAa, T,.0. KOI-
AA INE HX BMOONHOHAH HMONTCHE B HAANYNHN COOTBETCTBYDEME OO
KOHCTDYKTHBHOMY HCMNONEGHND ¥ MONHOCTH MAENEH M MeXaHWSmd,JuA
pacoMATDHBAOMOIO cllocodAa OCHOBHEME MANWHOME ABAMOTCA MNARY-
WMo seMAecOCHHe CHADEAH, P JYHEOND KOTOPHX BXOANT DaspadorTka
rpyETa, OpUrOTOBAGHHS I'EMMMCTOrO pacTBOpa (MyISOH) H B HyN~
MMX EOAMYEeCTBAX MOZAYA 60 B NOTOK, OTHAME Xe NAEREAME jAa—
AgoTcH XpymEHe (paRmMR, copepxamEecAa B IMHMEHCTOM pacTBOpe,
ocepune B palloHe NONAYN MYyABOM B KAHAX,

Cormacro HOBOR cnoTeEMe MABNRH ZXA KOMIMEEKCHON MeXaHm-
BAMIE T'HXpOMENRODATHBENX pator Ha I97I-I975 roaum /6/, oze-
YOCTECHHOA DPOMHMNOHHOCTEN® BHOycEapTCcA E OYAYT OCBOGHM HpO-
WSBOXCTBOM B Ciuxailume 2-3 rops SeMNOCOCHNE® CHAPAZN HA ONABY,
¢ ABTCHOMHMM: ANSENP~SIGETPEYECEHME ABUPATENAME, NPONSEOXE-
TeXBHOCTED DO rpyary 50, 100, I30, IS0 m 250 :l’h H BNEETDR-
YecKNe CHADAAM ¢ NPOM3BORMTEIBEOCTER 300-375 n°/u, MosTouy
HA NEPBHX HATAX BHOAPOHMA KONBNATAXA B NDAKTHKY MPDHIANHMOR-~
HOI'O CTDONTENLCTBA, KCOMONOKCHAA MEXAaHWsanMA PTEX pador mOR=
HOCTED ofecmeYymBaeTCA NepOYHCACHHHM COCTABOM MANMH,

JarTpoHYTHe BHEEe BODPOCH, CBASAKHHS ¢ DACYETOM HEKOTO-
pEX SNEeMeHTOB HCEyCCTBOHHON EOABMATANNE KAHANOB, paspadorkolt
TEXHONOT'HN NMpOMSBOZCTBA pado? N BHOOpOM CpeAcTd WeXaHWSAINN
ABIANTCA NODBMMM IDROARXeNHMME HAMETEAMH peNGHEA 5TOR HoBOM
SGoxsmoff @ BaxHOM sapawn. HecOMHEHEO, NTO TOMBEO NPAKTHYECKO®
OCyMeCTBNEHENE DOEOMOHAYEMOro cmocofa MCRYCCTBEHHOM EKOAEMATA~
IHH, Hanpusep, Ha lepolepexHOM pacnpejelnterse KapuwHCEOrO
MAIMCTPANBROIO KAEANE MAM JAPYroMm aHAnOrmYEOM ofnexTte Ract
doratTHil faxTHUeCKRM MaTepHaN AR TEXHMEO-3HOHOMNYeCKOR oues-
¥ ppexTHBEHOCTE clNocOo0a M YTOYHeHNA MHOIEX PacUYeTHHX NoKa=-
sarenefl W xapaETepucTEE, [loaToMy ConLuEas PONE OTBORHTCH
HAYYHO=-HCOKEAOBATENBCKEM OpPAEMBANMAM, B wacrHOCTH CAHMEPH,
B AENe PeANMSAUNN H3NOKGHHON WieM Ha NpaxTiye - Nps cocrap-
XOHWNR OpOéKTa, CTDONTEARCTES N JaNbHelmeM HaCADAGHAR NDE
BRCOAYATAONE KONBMATHPOBAHHOT'O KAaHAZA,
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 MHTEHCHOPKALMA NMPOLECCA I'PYHTOSABEOFA
SRMIECOCHMMN CHAPAJIAMK

'mppovexannsanus - OAWH M5 cHOCO0OB MPOM3BOACTEA JEN-
AnnMx padoT — EMPOKO HCNOXB3YETCA B HapoAHOM X03fAlcTBE, [lo
plQeKTHRHOCTH 3aTpaT Ha I M° paspafaTHPaeMoro rpyETa IuApO-
MOXAHMIAINA BO MEOTHX CAYYSAX ROHMYDPEHTHOCNOCOOHE C ADYIMMH,
Yo nAsHBEcMuEMM "cyxHMu" cnoco0aMM NMpOWBBOJACTEA SEMIAAHX Da-
gor, A Ha TakMx padorTax, KAK AHOYriyGneHNe DASIHYHHX BOXO-
TOKOB, OYMCTKA KDYOHHX ODOCHTENBHWY KAHENIO0B M OTCTOHHMKOE OFT
HANOCOB, XOOHYA NMONE3HHX HCKONAGMHY B ECTECTBEHHO OCBOLHEH-
NMX Kaphepax W Np,, NPANMEHEANE CP8ACTE TIHAPOMEXAHMSANHMM AB-
IN6TCH SXOHOMMYECKM EAMGONEe BHTOAENM, & MOPOM B eNUHCTBEHHO
POUMOREEM, SAeCE HCNONEBYyeTCHA OOABHOM mAPK NASBYYMX 3EMASCOC~
NMX CHADAZOR CAMHX pA3IWYHHX THNOB, [lainhEelinée coBepUEHCTBO-
pANME EX KOECTPYKOE# M MeTOZ0B paspadoTKE TPYHTA ABIAETCHE Of-
HoM W3 AKTyamBHHX 3a7a4 COBPEeMSHHOI'D TeXHHWYECROI'0 mporpecca
» ofmacTH TRAPOMEXAaHNIaNNE.

OqA¥MM H3 PHAUMTENBHHX DE3ePREOR POCTA NMDPOM3BOAMTENILNO-
OTH AeMCTDYONMX MAuMHE ABIRETCH COBEpPWEHCTBOBAHME WX padoumx
Oprafos = rpyHTO8a00pHEEX yoTpoiicTB. HueHHO 3fech QODMEDYeTCH
nynasna ToM WAM MHOM KOHCHMCTEHIMM, BO MHOT'OM NpeaoNpeAcHANmas
HPOM3BOAMTEABHOCTS 3EMIECOCHHX CHAapPAAOB MO I'PyHTy. Ecam nmo
yONOBMAM IMAPOTPAHCIOPTA SeMIECOCHHE ArperaTH ychemHo nepexa-
YMBADT MyNBNYy KOHCHCTeHmMed 122, TO MO yCAOBMAM rpyrTO3adopa
yerofftumpas KOHCHCTEHUMA NyAsMd HA NpakTHke Bume I1:6 - I:I0
ofecnedMBaeTCA MOKA CPABHMTENBHO peAKo., D70 o0nAcHAeTCH,C Of-
noll CTOpOHM,BeCEMA OTpaHMuYeHAcH BcachBawvmsii aae?men aeMne-
COCHOTO ATperaTa,MAKCHMANTBHEA BEAHTHHA KOTOPOH AMMUTHDYETCH
peZeNbHON PaxyyMueTpuueckoll BHCOTON BeacHBaHif, #, C Apyrof
CTOPOHH, HEZOCTATOYHO DAUNOHANBHNM HCMONB2OBAHMEM I3TO} 3HED-
'MH, BCHEACTEHE HECOBEPUEHCTBA KOHCTPYMTHBHEX M TOXHONOIHE-
MECKMX MAapaMeTpoBR BCACHBANWEH NHHWME W NpDExxe BCErO IpyHTOo3a-
ffopHOr'0 YCTPOH#CTBA.

OcHoBHBaACE HA JusMuecxof CymHOCTH MpONECCA I'DYHTOSE~
Gopa,MOXHO B KPAaTKOM BMZE OXapaKTepH30RaTh €ro OCOCSHHOCTM



6b

¥ cpOpMyARpOBATE OCHOBHHE TPeOOB&HMA, NPeABABIAEMHE K HOH-
CTPYKURAM TPyET03a60PHEX ycTpolCTB.

[lponecc rpysTosadopa CKRAIAZHEAETCHA W3 ABYX Omepamm#f:
OTARNEeHHEe TPYHTA 0T MACCHBA ¥ BCACHBAHME erp B BUJEe BOJO-
PPYHTOROM CMECH B B6B BCACHBADNEr0 HAKOHEYHMKA,

Ans nonyuesHs HamdoNee KAYECTBEHHOrO I'pyHTOsadopa He-
0GXOAMMO CTDEMMTECH K COBEDPEEHCTBOBAHMD KaK NpoHecca paspHx-
NeHEA TpPyHTA, -TAK ¥ [OpoUecca BCACHBAHMA ero., OaHAKO OCHOBHHM
MponeccoM, AMKTYDNEM B KOHEWHOM HTOTe KONKUECTBO BSCACHBAS-
MOrO PPYHTA ABAASTCA NpONECC BCACHBAHMA, MEDONDHATHA Xe MO
pASpEXNEHND I'PYHTA ABAAUTCH MOATOTOBMTENBHHMH M BIMANT HA
Ka9ecTBO I'pyHTO3adopa TONBKO Yepes npouecc BCACHBAHMA,00ec-
neymsas AAR ero MPOTEKAHMA T WNM MHNE YCNOBHA, BeackBammme
NOTORKH Oo0OpaayonT BOANGM SEEA BCOCHBANNEIO HAKOHEVTHHKA TAK Ha-
SHBAGMYD 30HYy I'pyRTO3adopa, T.8. 30HYy, B NMpeaenax KoTopol
HAGNOFAeTCH AKTUBHH{ 3aXBAT BCACHBANEMMM MOTOKAME T'DYHTA,.
Pasuepy aTOfl B30HH KpafiHe MANH, M CKODOCTH BCACHBADNHX MOTO-
EOB, M0 MEDe YAANEHWA OT 3€Ba HAKOHOYHHKA, CHMXAOTCHA BECEMA
HHTEHCHBHO, HApARY ¢ 2THM, B 30HEe TpPydTO3adopa ¢ TPYHTOM
B3ARMOJIGHCTEYDT HEe BCEe BCACHBAXMWE MNOTOKM, 8 TONEKO HanOomee
NPUGNIMESHHHEe K 2800D.

CooTEeTOTEEHHO BHNEM3NOEGHEOMY, SHEDIHMA BCACHBAHHA B
S0He TpyHTOosal0pa 3aTpauMBAETCA HA OTAENeHH® DPDYHTA OT MACCH-
pa (Nps sposuiiHod paspafoTke TDPYHTOB), MeCTHHe MOTepH BXoza
H BCacHBaiMe BOAO-TPYyHTOBOM cueck. Wa Bcex 3arpar Haugonee
NONEe3HEMH ABAADTCA SATDPATH HA BCACHBAHWE rupncuuﬂu, nnuazu
Ha MpaKTEKEe 3IHAYMTENBHaR YacTh BCACHBADEEH BSHEPTHWM TPATHTCH
HA MECTHHe MOTEpM BXOZA M OTPHB I'PYRTA 0T 3alof.

MecTHMe MOTepM BCACKBANmE] SHEPIMM B S0HE IPyHT03aG60=
pa OGyCAABAMBANTCA TAXEHHMHM TIHAPOXNHAMMYECKHMMH YCHOBMANM ZBH—
REHMA BCACHBANMMX MOTOXOB B palloHe 36Pa HAKOHEYHMKA (HANHUHEM
PESKRX CYXSHHP, DACEHPEHMJE, NOBOPOTOB, NPOTHBOTOKOE, BABHXDPE~=
HAlt o HP-}FGEPFﬁIHmmw npe 3posuliHoR paspadorTHe fwnuupaa—!
MHBAEMHX TDYHTOB. HeOOXOAMMOCTED CO3AAHMA 3HAYMTENBENX Dad~ I
MHBADOWAX CKOpOCTefl AAA OTHASIEHMA I'PYHTA OT MACCHBa.

—
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I'pyerosaCoproe ycTpolictso, oTBevammee TpeCOBa&HEAM OO~
Ayueuws nauGonee KauecTBEHHOTO IpyHToaadopa, ACIEHO odecne—
WRTH: '

a) aRTHBHYD NOAPOTOBKY IDYHTA K BCACHBAHMD JONONHK -
TONLENMH CPEeACTBAMM;

6) yCAOBmA, CNOCOGCTBYNUME MAKCHMANLHOMY MAaccooOMe-:
iy BCACHBADUHX NMOTOKOB € PA3pHXNGHHNM TPYHTOMS

B) MO BOSMOXHOCTH (anee CBOGOAHOE ABMEGHHE BCACHBA-

MX NMOTOKOB B 3B HAKOHEUHMKA,
Hapsay ¢ TpefoBaHMAMM 00ECNEYCHNA KBYECTBEHHOIO IPyH-

rosadopa paGouMfl opraH AonxeHs OTBEYATH, COTNACHO HEleBOMY
HABHEYEHHD, COOTBETCTBYDNMM MeToAeM paspaloTHW rpyara, ofyc—
NABNMBAGMEM TEMM WIH WHHMW 38J1a98MM NPOMSBOACTEA.

C yyeToM BHMONUEHMA STHX TPECOBAHMM B OTASNE OprAHN-
BAlMM H MexXaEM3aumRM BogoxosaWcTBeHusx pador CAHHWPH Ouna pas-
paforaHa NPUHEURMMAAEHAA CXeMa HOROTO I'pyHTo2a00DHOrO yCTpOi-
OTBA SEMISCOCHOIM) CHApDANA, MOSBONADESrO B ONpeRENEHHNX YCHO-
PHAX SHAYHTENRHO HHTEHCHOHIMPOBATE NMponece rpyHrozadopa, O
AWYHTENEHOR OCOOBHHOCTED KOHCTDYKIHM ABARETCH BAANYHE BOTHY-
TOT0 CO CTOpPOHW 3AC00A 2HPAHA, OTPAHAUYHBADEErO 3&B' BCACHBAD-
mero HaxoHeyHMKa. JTA pA3pHXAEHMA M BIBOUMBAHWA TDYHTA SKpAH
No NepUMeHTy cHaGXeH THZPOMOHHTODHHMM HACAJKAME,.

lipouscc paapaGoTKK I'PYHTa AAHHEM ycrpoficTBOM r.u:ﬂan!-
snfeTcH CheAyomEM oGpasoM. YYacTor IpyETa B 3adoe, NpUMHEaD-
Wull K SEpAHY,HHTEHCHBHO DASMHBAETCH W BIDOUNHBAETCH IEJIPOMOHN=
TOPHHME CTDYAMM, M BCACHBADNNS NMOTOKN, MpOTEHADEME BHYTDH 30HH,
OrpaEMuYeHHOlt axpaHoM H 3a60€M, HHPGHCMBHO HACHMADTCA BSBENEHHEM
rpyrToM. o mepe paspafoTRM 3JKpaH HAZBMIaeTCH Ha 3aloil, Hanm-
uNe aKpapAa MOSBONAET COCPEAOTOMETE BCACHBADMHE MOTOKE B CTPOTO
sagawHoit odnacTw, A& JieficTEHEe I'MADOMOHNTOPHHX CTpPYyH# MOXTOTUBATE
IPYHT B AAHEOH 00NAacTR K MHTEHCHBHOMY MACCOOOMEHY €r0 C BCACH-
pADNEMM TOTOKEMH. [IpHuex GNAPONPHATHAR B I'MAPOANEAMNYECKOM OT=
nomenw® (OPMA I3KpAHA NOSBONAET H30eXaTh SHAYHTENBHHX MECTHHX
moTeps BXOZA.

Ha Gase NMpHHIMNHANLEON CXeMH NpesNOReHEHOI'0 TPYHTO38~
OopHOr'0 yerpoiicTea paspadoTAHO HECKONBKO MOANpHKaUul ero,
NpefHASHAYCHHNX XA BRCINyATAUNM B PA3NHYHEHX YONOEMAX HA JHO-
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yInyOUTeNEHEYX paloTax, OUYMCTHE ODOCHTENABHHX KARANOB M OT-
CTOHHMKOE OT HAHOCOB M ZOOHYe NMecYaHO~-TDPABMHHHEX IDYHTOB B
nojfiMax pex.

OnHolt M3 Tamux wopuMdMRauMif ABNAETCA T'PyHTO3aCOpHOE
yCTPOMETBO ¢ MOBOPOTHHM DKPAHOM M THApOpHXIUTENEM (pHC,.I), CO—
CTOAMEEe M3 BCACHBANMET0 HAKOHGUHHKAa [, ¢ WapHMDHO 3aKpelieHn-
HHM BHDAHOM 2, N0 MEPAMETPYy KOTOPOrO DACMONOXEH KONAEKTOD 3,
C THAPOMOHATODHHME HacazkaMm 4, HuEHMe HacajkW THIDODHXAMTE-
XA HANpaBNEHH HECKONBKO BHM3 M B Ipouecce padOTH pASMHBANT
AHO 3a00A, 4YTO MOSBONAET I'pyHT03a00pHOMY YCTDOHCTBY MO Mepe
népewemeHMA BATAyGAATECA B TPYHT. JNA paspwdieHdA OeHTpanbHOH
yacTe 38008, 0rpaHNYeHHO! SHDAHOM, YCTAHARNMBAETCH HECKONBKO
IONONHATONBHHX HAacaloK 5, HaNpaBleHHWX BHYTDE BKpaHa. Hamop-
H8f BOZA B KONAEKTOD NojaeTcd OO TpyOompoBoAy 6 uYepes NOBoO-
poTHHE mapHMp 7 H noasl xposmTelE 8. JKpaH ¢ I'HADPOMOHMTODHH=
MH HECAZKAMM MOKET uunupﬁt:naﬂ-en B SABACHMOCTH OT HaNnpapie-
HEA MANKIBOHMDOBAEMA BOKDYT' BepTHRANBHOM ocu xa IB0°, uro
ofecneydBae? paspadoTKy IDyHTA KAK TpaHmejiHEM, Tak M TANWIb-
OHGEHHM onocoGauMi. [[0BODOT OCYHNECTEAASTCA CNEenMaNbHHM MPUBO-
JOM C ROMOMEBNY T'MOKHX THI.

Puc.I. I'pyHTosafopHoe yCTPOHRCTBO ¢
9KDEAHOM M PHAPODHXTHTENEM.

e W
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[lpE HeoOXoAMMOCTH pPASPAGOTKH TPYHTA TOHKMMR CHOMMN,
OMMCHBAaeMO06 TPYETOsAdOpHOE yCTpoHeTBO MOXKHO 3aKpennTs Ha Bea
oupapmelf Tpyde TexmM oOpasoM, 9TO6H NOBOPOT BKPAHA NMPOKBBO-
IMICA BOKPYT ropusompTanhEoft ocH (pnc.2). K IRApOMOHNTODHHM
HACAJIKAM, DACDONONGHHEM MO NepHMSTDY oxpaHA, NOCARNADTCA HA—
CENKH, OCYMACTBAADNME MOATOH PaIPUXASEMOr0 TPYHTA K 86BY Ha-
KOHeUHWKA, HapENpAOe ycTpoOficTBO THIpOpHXANTENA OJecHEYHMBAET
nps MOBOpOTE Nopady COZBMEre KONWYeCTHA HAmOpHOW BOANH B TY
BeTEs KONAEGHTOPA, KOTOpAR ORA3HBAGTICA BEWSY. Kak HaBeCTHO,

Puc.2. I'pyar03alopHEoe ycTpolcTBO O aKpa-
HOM W IEjpOpsDCANTENEM AXA paspe~ |
0OTKE TDYHATOF TOHKEMM CHOAMH.

np¥ THADOPASUNEBE CBAZHHY PPYATOR TpeCyDTcA NOBWEEHHNE HANO-
pH M pacxoxu Boad. C genbn Gomee aDfEKTEBHOrO HCNOAESCBAHNA
pasuNBaDmell SHEDPrHH IHADOMOHHTOPHYX CTPYR NPEANOEEHA KOBH-
cTpyROMA ycTpolcTBa (puc.3), B KoTCpol OCHBUOE KONHYECTEO
4ACAN0K, PACIONOEeHENX o MepUMeTpy 2Kp3HA, B3AMEHEHO HECKOAL~
KEME MOMHHMA HACAZKAME, YVOTAEOBNEHHHMM HA TNONBHXHOM KONNeR-
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TOpe, B nmpomecce paCOTH KOANERKTOD ¢ HACAZKAME C HOMONED
TMEDOODHEONA COBEpNAET UMEIHYHHE ZBMECHHA, MOBOPAYMBAACE HA
ONpSpeAeHHN yrox BOKDYI' WAPHUPOB, M I'MADOMOHETODHHE CTDYH
HoCHeAOBATENBEO DASMHBADT Bech (POHT 2a00f, OTPAHWYSHHOI'O
sxpanoM. [[pREATEA CXeMa ABHXEHMA KOANEKTOPa ¢ IHADOMOHKTOD-
HEMH HACAZKAME NOSBOAAET MDA HEOOXOAMMOCTH BSaKpEIIAT: HA
6ro BeTBFX HOKE DEBEDCHBHOrO THIA, AOMONHWTENBHO yUyacTByDmEe

B paspHXNOHEE TDYHTA.

Puc.35. I'pyarosadoproe ycrpo#icTRO ¢
PEKDAHOM H JBMEYIHEMCA THADO-
PHXTHTEAEM o

Kak noxasanl HCCHEOROBAHWMA ONHTHHXY O0pasinoE IPYHTO-
3800pPHHX YCTpOHCTE, HAZMYME BOPHYTOT'0O 3KPAHA B KOMIIEeKCE C
pasMuBapmiM ZeiicTEMeM IHIDOMOHHTODHHX CTPYH ofecnedMsaer
MOATOTOBKY B 80He PpyHTO03alopa I'MAPOCMECH NPEAENEHO BHCOKOM
EKOECHCTERNOMM, mopsuxa 60% mo ofseny. 970 nospoaser spfexTHs-
HO NPEMERATE 3KpaH ¢ IMHJPODHXARTENEM B KOMILISKCE C SEEKTOp-
'HEME BCACHBADEMMH HAROHEYHWKaMH (puc.4). HoHCTDyRUMA SKpaHa
OYeHE YAAYHO KOMIOHYETCH K&K ¢ 9XeKTODHHMM HacafRaMM LHEeHT-
panrkHOro AeHCTERA, TAK M KOIBUEBOT0,
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Puc.4. DxegTOpHOE rpYHTO2adQpHOe YyCTpOM-
CTBO C SKDAHOM B THADODHXNHTONEM,

- Ha ocHOBO MPHENMNMANLHOH CXGMH HOBOTO IPYHTO32C60pHO-
‘P0 yerpofeTER C BOPHYTHM SXPAHOM H IHADODHXIUTENEM peEspado-
BEEA erQ MOXMMKALMA, NpPEAHABEHANMGHHAA CMEUMANRHO ZAR TpaHE-
Julnnl paspacoOTEM IPYHTOB (DHC.5).

B zaEmoM ycTPOMCTEE HeXeBHAEM) 36E BCACHEADMEI0D HAKO-
gEmka I omadxeR BOrEyTHM axpaEoM 2, C TENBHOM YacTH SKpaEa
wmmau KOEIEETOD 3 ¢ I'MZDOMOEMTODHHMHM HECAZKAME 4. BHHE=
COHHMNE MOPeN SEPAHOM HE CHOQMATHRHX NONKX kpommrelimax 5.

B mponecce paapaloTRE TPYyHTA KOLIEKTOp ¢ I'EZDOMOHE-
HACSAHRAME COBepEAST [MEIHYHHE ABHEEHMA B BEDPTHKAND~
MIOCKOCTH, NOBOPAauNBAACH HA ONpeReNeHEHH yron BOKpYT map-

6. [oRopor ocymecTBARETCH C MOMONLD THEPONPMEOZE 7.
Hacr: THAPOMOHNTODHMX HACAXOK HANPABNGHA Biepe MO XOAy Tpan-
wefEOTO MepeMemEeHMA X B Npogecee padorTH pasMuBaeT Bech PPOHT
sadon, OcranipEMe EACANKE HANMDABNEGHH B CTODOHY 3eBa BCACHBAN-
NET0 HAROEEYEHKA M OCYNSCTBIADT NOATOH PA3PHXNEHHOT0 TPYHTA
EEmOCpeNCTBEEHO B I0HY BCACHBAHNA,
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1Pnn.5. I'pruﬂaaﬁnpnna yeTpo#eTB0 ¢ BEpa-
HOM ®H AB CA TI'HADOPEXIHTENEeM
InA TpaHmeiHolf paspaloTEE PDPYHTOR.

" f

HapecTHO, WTO BCNEACTBME YPESMEDHOI'0 DACNHDEHRA $pomE-
T8 BCACHBAHWH, NMENEBHAHHE BCACHBANHHe HAKOHEYHNEN OCHAAANT
SHAYMTENEHO CHAHXCHHHMM CKODOCTAMM BCACHBALMKX NOTOKOB M COOT-
BETCTBEHHO CHHEGHHOM BcachBammell cnoco0HOCThR, Hamwuwe skpa-
H4 MOSBONAET MAKCHMANEHO MCHONBES0BATE DHODPIHN BCACHBADXNX
MOTOKOB, & I'HAPOMOHHTODEHE CTDYM, HANDABIGHHHS HOHNOCDEHCTBEH-
HO B 308 HAKOHEUHHKA, AONONHATENLHEM MEXOETHDYyDEMM AellcTHeN
CTHMYAMPOBATE NPOUECC BCACHBAHMA,.

[lpn ouMcTKEe 3E6MISCOCHHMM CHADANAMM MDDHTANNOHHHX K&—
HAJOB OT HAHOCOB SHAYMTENBHHE TDPYAHOCTH NPEACTABNAET paspa-
GoTK8 TPyHTOB, SAPOCHEX DAacTHTENIBHOCTED., B JAHHMX yCHOBMAX
TPeCyNTCA CHeNWANBEHE palouMeé OPraHH, CHocoOHNWe shiexTHBHO
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IHHHHLQ&TE:E;EﬁHE M EODHH pacTeHRi{ TaK, 4YTOOH OHH CBOGORHO
NPOXOAWAR YEpPes 36MIECOC.

B HAacTOAmM@e BpeMf MMEETCH HECKONLKO THNOB YKaS&HHHX
puOoYEX OpraHoB, TAK HaNmpHUMep, DOTAUMOHHWE puxamnTens BHUUImMa,
ppeaepauit prxurTens YrpHAUT#Ma, aeyxjpesepruit GapaCamHuli pax-
Anrens, paspaCoTadHHE{ B HanWHEMHCKOM NMONHTEXHHYECKOM WHCTHTY~
Te W Ap. OfHaKO, YAOBNETBOpHAA TpeGOBaHMAM DA3DHXNEHMA 38pOC—
Wnx B TOpPAHMCTHX TDYHTOB, YKa3aHHNE DHXIAMTENM He ofecrneum—
BT ZOCTATOYHO SPjeKTHBHOTO Npomecca BCACWBAHMA IpyHTa. Bea=
ouRapmEe HAKOHSGTHUKM B GONBMMHCTBE KOHCTDYRUU{ DacnmoloXeHH B
MUIBHOM YacTM paGouMX OpPraHoB, HA GONBNOM DRCCTOAMMH OT pas—
puxiremoit 30HW sadof. Pexymme HOXM, Kayk npaskno, aada sbhpexTHn-
IOro WI3MeNBUEHWA 3apOCHMX TDYHTOB, HMENT SHAYMTENBHHE OKPYR-
N4® CKOpOCTH ABHEcHHA, BelezcTBHMe TOT0, 3HAUYHTENBHAR YACTh
PASPHXNERHOrO PPYHTA 38 CUET UEHTPOCEXHWX cull  0TOpacHBaeTCH
0T S0HH BCACHBAHMA M He 3ACHpAeTCA BCACHBANEMME MOTOKAMH,

C mensn MHETEHCHQMKALNMH NpONECCA BCACHBAHMA TNDH Daspa=
0oTKe 3apOCHMX I'PYHTOB NpPEANOEKEHO CKOMIUIEKTOBATH DOTANMOHHE
PHOXIATENS C NOBOPOTHHM BOTHYTHM SKDAaHOM (pHUC.6).

Puc.6. I'pyET03a0opHOE YCTPOHCTEO € 9Kpa-
HOM W DOTENMOHHHM DPHXIMTENEM 4R
paspad0NTER 3apOCHMX I'PYHTOE,
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B aaHEEOM cayyae Yy GOROBHX CTODOH 3kpaHa 2 H& EPOE-
wreifiie yjepEMBADNEM NOCHGAHAHM, SAKPENNADTCH BAid 3 Cc HOK&~
uwd 4, B mepxuelt YacTH Bamd Wepes PEAYKTOD 5 cBASAHHM ¢ THAPO~
uoropod 6, OpueHTAIMA SKDAHA C PHXAMTONAMH, B COOTBETCTBHH
¢ HANpABNEHAEM NANANEOHHPOBAHMA, OCYNECTBIRETCA OMOUMANBHEM
UpHBOAOM TOCPEACTBOM THOKMX TAT B .

Kag nokasand HANE NpopaCOTEE, KOHCTDYKOMD BOTHYTOIO
aKpAHE MOXHO TAKEe CKOMIDIEKTOBATE C POSEPHHM DHXIHTENEM
(puc.7).

Puc.7. I'pyarosadopHoe ycTpolicTso ¢ arpa—
HOM ¥ (pesepHuM DEXIHTENEM,.

B MaBECTpHX KOHCTDYRUMAX (pesepHEX paspHXIdTenei mpo-
gecc BCACHBAHMA NMPOTEKAET B BechMa HECGNATONPHATHHX YCHOBMAX.
3eB BCACHBADEEI'0 HAKOHEYHMKA, KAK NPABANO, HAXOAMTCA B THAL-
Hol wacTH Qpes M BHAYHTENBHO YAANEH OT 30HM pesaHHA I'DYETa,
NO3TOMY AKTHBHOI'O 3AXBATA BCACHBADWAME NOTOKAMM DASDHIIAE-
MOI'0 TDYHT& HE NMPOMCXOXHT.
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Mlpuuenerne Hpe3ePHOrO DHXIHTENA B KOMINeEce C NOBO-
BOrMYTHM 3KpaHOM ofecneumpaeT Gonee GRATONpPHATHHE you
AN BCACHBAHMA CPESAeMOTO TDYETA.

~ Taxoe ycrpolicTsO COCTOET KS BOTHyToro skpasa I, map-
ANKpOINeHHOr0 HA BCACHBADNEM HAKOHEWHWKe 2. B neHTpaib-
WMO®H sxpaHa ycraHosneHa gpesa 3. lIpuBoa (pesH ocymecT-

A noopeacTBOM IMEpoMoTepa 4 4Yepes peayETop 5. @pesa ¢
OM openTHpyeTCs B 88006 B HANDABNGHWH NANKIEOHAPOBAHNA
Tnom redxux Tar 6. lomopoT fpesu ofecneddBaeTCH HA

008 OTOpPOHH 0T AWAMETPANBHON MIOCKOCTH. JUIA MpejoTBpAMEHHS
PakmA fpesw ee NONACTH HMEDT OTBANABHO-HANMpPABIADEMEG MO~
1mnﬂ'u, a B 2000500 YACTH YOTRHARIMBAGTCHA MONMEHN I'WZpOMO-
WNTOPUNY wacazok 7. HanopHas Boxa NogaeTcs NO TPyGONpoBOxy B
~ WOpON apuup 9 w noauit xpoEmTeis 10 B cneqMANBENE HONOCTH B
] NG, u oTTyma uvepea NOAWMIENK MOCTyNAeT B nonui Ban Qpesu.

Opuenrauua gpesu e aKpaHOM B 3adoe B COOTBETCTBHE C
WAIpAMIe HMeN TAMMTBOHMPOBAHWA, 4 TAKEe NpeRelbHO yROpOUEeHHASA
AARNA Dpesy NO3BONANT MCKNDYMTE NPOCODH I'PYHTA.

Becs cpesaewmuil PpyBET B ZaHHOM cIydae MNOmNsjaeT B 30HY,
OFpaNMUCHEYD SKPAHOM; M MHTEHCHBHO 3aXBATHBAETCH BCACHBADNM-
MW noTokawm, [Ilpm paspadoTke I'pyETa (peaa C SKPaEOM MOXET CO-
WOpROTE QMEKIMYHNEe MOBOPOTH HA HEOONBHOW yrox, yBOAMYMBAA TEM
OfMMM OCpem rpyera, paspadaTHBaeMOr'c 38 OFHH MPOXOA.



A.H.CAHTAHOB

O THAPABIMECKH DKBUBANEHTHHX AMAMETPAX
UAIHHAPHYECKAX M KOHYCHHX TPYE

Hak K3BecTHO, TEXHONOI'MA MITQTOBNEHWA GETOHHHX H
xene300e TOHHNX MalOHAMOPHHX TpY( BUGpONpECCOBAHMEM 3HAYH-
TENLHO ynpomwaeTcsa NpH KoHycHoi dopwe Tpyd /I/. llpn MoHTE-
Xe TPYOONpOBOZA M3 TAREX TPyO B MECTAX HX COeJMHEHWA BO3-
HHKanT nopor¥ "é ", BEIMUMHA KOTODHX NpH ZamHe TpyS, pab—
HOW 5 M HAXOAMTCA B npegenax 2% OT AWAMETDA BO BTYAOUYHOH
yacT# (&) (pWCyHOK). [IpM ZBUXEHMA BOAH BHYTPM TAKOr0 TPy-
GONpoROAA, KPOME MOTEPHh HaMopa MO AAWHE, BOJHAKANT AUMONHM-
TeIBHHE THAPABNMYECKHHE CONPOTHENEHWA, BHIWBAEMHE BHEIANHHEMK
pacumperMAMM CTPYH HA yYacTHe CTHROBRM TDYO.

Crexyer OTMETHTE, YTO TPYyOONpOBOAH, MOCTPOEHHHE M3
OUANHZPHYECKUX MAN KOHYCHHX TDyO, MMEDT OZWHAKOBYD NpPOMyCH-
HyD CNOCOOHOCTH, GCAM CPEAHMI AMAMETD KOHYCHHX TDYO (b" )
HA « ONpejelNeHHEYn BeIWUMHY CONBME ZMAMETPA UMIMHZDHUECKMX
( @, ). llosToMy pasMepH THAPABIMUECKM SKBHBANEHTHHX AUAMET-
POB TEX M ADPYTHX TPYO HONKHH ONPeXENATECH M3 YCNOBMA, 4TO

hy=Zh, . | (I)

[orepn Hamopa no AAWHeé TpydonpoBoga {.r& ) ENA k=
ANHADAYECKMX TpyO onpezenawTcA Mo dopumyne: .llapcﬂ fef

A, rrf_i;_ (2, r=tl,. (3)

Nogcrapnss sHauenwe V nonyuuM
2 Ao j5-8% 4
CRE2Y P (+)

rae € = oOuas AIMHA PACCMATDHBAEMOro TPyOONpOBOAA;
| ¥V = CDEAHAA CHODOCTE ABHEEHMA BOJH;

&), = BRAMETD UMIMHADUYCCKHX TPYO;

€ - pacxop BOAH;



4 I'I"'-I"'l'l!',r 1.-[

A = ROMPOHUNOHT CONPOTHRNEHNE NO ANRES AAf GETOREMX
M xenenoOerToHHux Tpyd, onpependeMHi mo Hopuy-
an /2/

ﬁ--ﬁ-ﬁ*..z - (5)
~ Uywwn noreps mamopa B TPyGONpOBOXE 8 KOEYCHMX
- J‘# - YCTAHABAWBAGTCH N0 3aBRCHMOCTH
Ih, = bty (6)

A_ =~ MoTepH HATIODE NO ZANMHE;

.4; ~ MOTEpPH HaNMoOpa OT YHCHA BHESANMEX pacHMpeHwit,
_ llooxonsxy npu HeGomemmx moporax ( & = 0,02 a’ ) cege~
} ﬁ ¥pydonpopona Me RORyCHHX TPY0 ANEHOM 5 M Gyzer l!l"ﬂll!i-

h lﬂﬂ' AMN cayues DABHOMEDHOrO ABUEEHMA BOZM. Jas Hﬂrﬂ.plu-
- NjOeM peamuMus cnaracMux npasolf wacTm pasescrsa (6)

= ot V‘»‘E
A, 7"# e 7 (D

N0 A=-5- - UKCAQ AOMONAHTEALENX THADARNHUECKEX CONPOTHB=
" neunmii, pAPHO® KQNNYECTBY TDYO:
¢ < INRHE ORHOK TPYOM;
€ = KOos]PPHIMOHT CONMPOTHENEGHNA OT BHSSANHOrO DACHN~-
PEHNA B OfHOM COSJMHEHNN, paBHWH

x=( %’rf--ff ...({;::_.f)‘, (8)

rie &, - pMeMerp TPYO y pacTpyOHOl wacTE;
@, = TO X6 BO BTYIOYHOHN wACTH.

loncresans B ypaBuenme (I) sexmumex w3 (4,7 n 3),

A 'd":ﬂ‘-fﬂ' A-ELE"'-;E "*t"-ﬂ“ﬂ
g g wegs O



)
Nocxe COKpamends Ha ‘i "ﬁf?ﬂ nonyuaex
; --‘A'—%y = J", + f"ﬂ . ? [ID)
% ALy B s s
OTHYyA&

i ﬂ‘; o -;’lﬂ = {H)

’/ﬂﬁ e
e q;-fd?’&— (12), Z=a, ~L2L . (13)

MpurwMan <, PaBHEM CTaHAADTHHUM XHAMETDAM [AIMH-
Apwdecknx Tpys (300, 400, 500, 600, 8OO m 919:::0 MM) B 3878~ -
BAACE PasAMYHEMM 3HAUEHHAMM MOporos ( &= -—'?L )y oOn=

peAelfeM GUAMETDH UWIMHAZDHYECHMX TpyO, oOnajawmux OAMHAKO—
BOH mpomycrHOW CMOCOOHOCTHED ¢ KOHYCHHMM TpyGaM#. .

Mo pesyabTaTeM pPacueTOB MOCTPOEHN TpafMiM BANAHHA TO-
POrOoE HA OTHONEHWEe SKBUBANEHTHHX AWaMETDOE KOHYCHHX ( c:;’ )
U mwamEgpudeckux ( <f ) Tpyo (cM.puc.). Ha rpagmse BuaHO,uTO
@CHIH MOPOIH, BOSHMKANMUE H3 TEXHOIOI'MYECKHX OCOOEHHOCTEj Wa=-
FOTORIEHNA KOHYCHHX TPYC BHOpOMpecCcOBaHMEM, He GYAYT MNpeBH=-
EATE BENHUYWH, COOTEETCTRYONMX KOSQIMOMEHTY OKBHBANGHTHOCTH,
PEBEOMY €AMHWIE, TO AONONIHATENBHHE MOTEDH Halopa KOMMOHCH-
PYDTCA 38 CYET YBEAWYGHMA a;, Ha BENWYHHY 3THX NOPOI0OB

g L]
| P A 3 o5

Ecaw nopor: ﬁjrn]rm'npenumaﬁ yRA3AHHHE ‘BEIHYHHH, TO JOMONHM-
TeNbHEEe NOTEDH HAMOpa NOBHNAWTCA HACTONBKO, WTO AAA NONyde—
HMA TpyGONMPOBOZOE ¢ OZMHEKOBO{ MpOMycKHON cnoco0HOCTED HEOO—
XOZAMO YBeAMUMBATE &) N0 CPABHEHWD ¢ &) [MIKHIDHYECKHX
TPyO,

Taxguu oOpasom, NOpH oNpefencHUM TEXHHKO-B3HOHOMHYECHMX
noxkasaTene MeTOa MeXaHUYECKOI'o BMGpONMpeccOPaHus CPeZHMK
AMAMETD HOHYCHHX TPYO HeOOXOAWUMO NPUHAMETE a‘;,_, #a;v-e.



(xeii OpABREBASMAX. TPYOOUPOBOIOE,

NOCTPORHHHX H3

i aprgeckEx Tpy6 (a) ¥ B3 HOHYCHEX (6).

/00
'

| Mo,

&7 20 2

I'paguy BINAHKA NOpOra Ha OTHOWEHHE SKBUBANTEHTHHX
AMEMETPOE KOHYCHHEX M UMAWERDHYE CRUX TPYO.

T

T R
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A A.CAHTAHOB

ONPENEIBHHE CTEMEHW, OEXATHA PESHHOBHX KOXEL
B COEMMHEHNAX BETOHHWX W XEIESOBETOHHHX MAJNOHANOPHHX TPYE

Jns cosgaHmAs repMeTWYHOro M THOKOrO CTHEA NMDH Coexi-
HeHHE Xenes00eTOHHMX HAMODEHX TDYOG WHDOKO NPHUMEHADTCA De3M-
HOBHE KONbLa. OHM npuesmmess M NPE COGAHHEHMH MANOHANODHHX
TPyC, H3rOTOBNEHHHX MEXAHMYECKMM BHOpompeccosanwem /I/.Ecau
ManOHANOpEHe TPyOs c pACOUEM AABAGHHEM A0 3 ATH W8-38 OTCy™™
CTBHA YCTAHOBIGHRNX JNR BTOr'0 CHYYAR HODMATHBHHX AAHAMX Oy-
AYyT COGNMHATBECA B COOTEETCTREM ¢ ykasauwmum CH334-65 /2/ ans
COeAMHEMNH WAMODHMX TPYO, TO IepMeTWYHROCTH CTHKOBHX COSIMHO~
unfl mpeBucHT 20 arH. lIpH TAKOM 3ABMWEHHM IepMETHYHOCTH BOSHE-
RAET pAsSpyMAN@es YCREHG {P ) B pacrpy0HoR wacTE py6. Bean-
TNHA &I'0 ONpemelfAeTCA B aanlcu:mu 0T BHYTPEHHEIO ZNAMETPA
pacrpyoa (2, ) m yueapuoll Earpyskm (¢ ), HeOOXOAMMOM ANR 0C-
XATRA DPEGMHOBOr0 EONBOE

g2
"?m;@"' "

HamepeEMAME yCTEHOBNEHO, YTO NPH OOXATHM PE3HHOBOI'0 XONBOA
AMaMeTpoM 24 Mm o I2 MM TOAmMMHEM TpedyercA ycunme IIO mr/mor.cu.

PesynrraTd pacuercs .1:,_? B 3aBHCHMOCTH OT ZuMamMeTpa
TPYO npkBepeHi » Taln.l, ®3 KOTOPOM BMAHO, YTO ANA BOCTPHATHA
HAIPY30K, BO3IHHKADMAX NpPH TAKOM OOGXATHH XoNel, HeOOXONEMO no-
BHCHTH MPOYEOCTH PacTDYOHOM wacTH TpyO. 570 MOXET OHTS Zo-
CTHTHYTO apMMpOBaHMesM WX NpeABADHTENBHO HANPAXEHHON apMarTy-
pod; 9TO YCUORHNT TEXHOAOIED M3rOTOBAEAHR MAXOHANODHHX TPYO.

Buecre c TeM, HCNHTATENBHOE AQBNEHME HA IepMETHYHOCTD
AAA TAKMX TPYO B cnnﬂamran co CHrlll'4-62 cocramnner Bcero
6 aTH, MpE KOTOpOM 0T Hamopa ‘BOAN HMMEDT SEAYHTSALRO
MEeHENYD BEIWUKHY {ﬂ-!’ﬂé

llaHHNe pacYeToB numsw. YTO TPYOH, H3TOTORNSHHHE
MEXaHNYECKAM BHOPONPECCOBAHNEM, HEGMOTDPA HA AOCTATOYEYD BoO-

AOHEMPOHANAEMOCTE M TPENMHOCTOHKOCTE HX CTEHOR RIA MAXOHAMOD-
L]



R

B2 !

. HHX TpYOONDOBOAOB, HEBOIMOXKHO COSXWEATS NDH NOMOWE DE3HHO-
BHX KOuern B CcOOTBeTCTEER o rpedoBanEmum TYCH-I6I-61.

Tadnuma I
: 0T o0XATHA 2 alic e
Ananerp Twml:mdﬁn Romen, lga— ‘Iﬂ% lumﬂ
LL : 17py0, KI/mOr.CM
500 5440 ; 184
000 4092 222
700 4750 257
800 5400 294
900 6072 . 330
1000 6732 366

JnA H3yYeHEA YCAOBWH COB/EHSHWA MANOHAMODHMX TPYO
npW NOMOmM PESMHOBHX KONEN NMPOBEJSHH ONHTH MO OMpeieNeHMD
NpeAeABbHOr0 AABJEGHMA, BHAGDENBAEMOI0 CTHROBHEM COSHHHOHMEM
B 3ABMCMMOCTH 0T BENWUMHH Ba20pa MEKLY pacTpyOoOM OxEOM Tpy-
O ¥ BTYNOYHHM nnnm:- aApyro#l. s oNMTOE OWAN H3TOTOBAGHH

 ABA GETOHHHX AMCKA © MEeTAANMYECKHM OODAMISHMEM, MEXAYy KOTO-
DHME 38EEMANN pazlnunna konsuo (puc.l). C yeasm yBeARYeHEA
repMetHIHOCTH COERMHEHMM MOBEPXHOCTH AMCKOB anrpgurn:q:m
OHTYMHHEM pPAcTBOpOM. BHTYyM NOAOTIpeBaNM 10 90°% u PacTBOPAEE B
GeR3KHe OpPH COOTHONEHHNN I:2 mo Becy. Jf Ay4YWero cueieHHs
NoBepXHOCTE GeToHA NPEARADPHTENLHO O00paCATHBANACH OOTRPOTHHM
MATEpHANIOM, CMOUeHHNM B CeH3EHE M SATEM ENCTED HAHOCHAACE
TpYHTOBRA, OMWTH NPOBOAMANCE MOCHE NOLHOrO BHCHXAHMA I'pPYyH~
TORKM,

PeaynbTaTH ONHTOE MPeACTABIGHH rpafMuecKkM HE PHC.Z,
OTKYAA DHAHO, YTO HeOSXOAWMAR DPEPMETHIAUMS COeAWHEHMH MaiO~
HANMODHHX TPYG AOCTHIAeTCA [IPE BHAYNTENLHO MOHBEEN CTONEHN
ofkarus pesmHomux xoneq (I6%), YTO BEjeT KX CHUXEHMD 2, D)
EellcTByDmKX HA pacTpyO.

lpw OnNpeAsdenAr CTENeHH OOXATHA OMIR jntaﬂu OCTATOY~
Hag paedOpMALMA NPH CTAPEHHM DEIMHOBHX KOASN, KOTOPAR B COOT-
percTeun ¢ I'OCTow 3226~60 me, gonE#a npepumwars 45%, ® apony-
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VRN

:

PE3HKOBHX

3 3= MaEOMeTD;

CCOBAERHYl (GeTOH
YOODHHE BHCTYN

e

2= BECpon

ypa

gul:gu: COCAHHOHNAX MANOHANODHHX TDYO
PeaEHOBOE KONBIO

Pac.I. Cxema oNLTOR DO ONDEAENSHEWI CTENEHHM O0XaTHA
.



Bh

{0

T

)

Mpegessroe gabrenwe,

7 20 |
Crenens o0xaTHA KONBUA, iﬁJ_ ’
2% 22 20 ﬂ[

Sasop MEXAY AMCKAMH, -

Puc.2. I'padux SaBHCEMOCTH NMpeAeABHOrO JABJEHMA OT
creneHN ofxaTHR PE3RHOBOT'D KONB{A.

CTHMHE OTKIOHEGHHF TEOMETDHUECKMX DASMEDOB pactpyda M »ry-
NOYHOI'0 KOHUA TPYO, HAroTOBNEHHMX MeXaHWYeCKHMM BrOponpec-
COBaHHEM, BSABHCAWME OT TOYHOCTH BHNONHEHWA KANMOPOBAHNNX
ofeqaek. [lockoAsKky ofeualixm Mory? OHTH RAroTORAEHM ¢ A0-
myckoM + I MM, TO BOSMOKHHE OTKNOHEHES paaMepon Tpyo,
BAMADEMX HE& CTENEHb OOXATHA KoNed, TAKEKE MOTYT OMTL OIpaN-

NEHH B YyKAGAHHHX Npegenax.
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Hcxozs ®E3 sroro, OENO yCTAHOBXOHO, WTD CTENEE: OOXa-
THA KONenm P COSARHEMMAX MANOHANMOPHMX TPYOONpoBOAOB COCTAR-
afer 33% or ux mauambHOTo AWamerpa, [losroMy paaMepH MAaK0o-
HADODHEX TpYyO OWAm onpejeXexs K8 pacdera, 4rofk 3 Hpoyecce
HX CTHEOBKN PE3MAOBOS KONBUO C HAUANBHID ZHENETDOM 24 a0e
ofxEManocs A0 ToamwEd I6 wM. HeoOxoxmdas TONmMHE YNOPHOIO
suctyna (5),0peAoTBpAmANmEr0 BEAABINBAHM® DEBHHOBOTO KONBOA
w3 pafouero OoNOEeHEfA, ONpeReAAXACk 3 OpONECCE QNMTOB HYyTOM
YCTAHCBKE MOXAY ANCKEMH METALNINYECKRX KOIED TONRNROM 6, B,
10 ® 12 um (cM.puc.I). Buzasansafme DeaMHOBOI'0 KOXBNA, HAXO-
AANErOocA B 3a30pe MEXAY AHCKAMH, Yepes YNODENR BHCTYN TONmW-
goft 10 wm, npe aasnerm# popw IO arm He EaCAOABNOCE.

Ha OCHOBAHEEN MOAYYOHHNX XAHHMX Ol CAGIAE BHBOX O TOM,
970 NpH COSAMEEHEN MANONANMOPENX TPY0 MeXhbRas CTeneEh OCNATHA
KOEEN NOSBONAET COKPATETE JANKY pacrpyla W BTyNOYHOrO KOEUA
N0 CPABHSHEN € BHCOKOHAMOPHMMM TDy(aM¥, MSTOTOBNCHHNMN IEADO-
npeccoparmnen /3/.

OpEOEpENMSHEO NPOROAMAMCE ACONTAHMA HA I'ePNETHUHOCTE
oTpeska TpydompoBoja, NOCTPOEHHOro W3 =4 TpyO zawmol I W
raxpas, TpyGonposon memuThsases no IN'OCTy I286~67 myrem nopu-
meENA N8RASHAA BONM B HeM. JAa 2Toro KOHOH TpyOompomopa sa-
KpHBANHCE AEATOTHYRO COejNHeHEEAM 7Dy0 Mmexpy cololt., C measn
YECINUEHRA TepMOTHUYHOCTH coeZnHGEER padouMe NOBEDXHOCTH pa~
cTpyda ¥ BTYIOYHOrC KOHNA KAMMNOM TPYOH 3arpYHTOBHMBAINCE On-
TYMHENM pacTsopoM, [IpM3HEROBD BOZH B MEOTAX COSXMEGENR TDPYO
npe zasdeEmn B 8~10 aTh He HaGapganoch. [pn EHCNMTAERAX OK&~
RANO0E, YTO I'éDMETHYHOCTE BCEX CoexuHenHfi OhAR DhHNE TPenMNCe-
crolixocTn cTemHox Tpy( Oor paspymapmero jgeficTBEA BHyTDEHEOrO
JABACHHE BOZH,

(p# METOTORNGEAM TPYS MEeXAHMRNYECKNM BHOPONPECCOBAENON
(eTORHaA MOBEPXHOCT: pacTpyda M ORARHADNYECENH KOHem TPYOH .
NOAYYADTCH HACTONRKO RAANCDOBAHHMME, 4?0 He TpelypT XONONEM-
TexsHOH 00padoTkM, & MIOTHOE CONDHERACAMHE DE3MHM ¢ GeTOHOW
B CTHKOPOM coezMHEeHEW oOecHeYMBEeTCH NyTeM HAHEGCEHHA I'DYHTa
HA pafouyw NOBOPXHOCTH. BT

L™




TaGnuna 2

i]ﬂl!-liﬂll . Pasuepu, wu

Bryrpenanil auamerp
BTYIOUHOR WacTH .
Tpyou ( 2, ) 400 500 600 700 800 900 IOO0O

BEyTpEeHHER IHaMeTD

e ﬁlul JACTH
Ea’?’ 425 529 630 2 835 9% 1038

Hapyxmnii auamerp .
_ BPTYROYHOTO KEOHNA
Tpyou ( 2,) 500 6I0 720 8B40 960 1080 1200

Hapyxauit nmame : -
kpouex (.2, ) £ 470 580 680 BI0 930 1050 II70

BEyTpeREMil AMamerTp
HADYXHOM KD .
pactpyda ( 7 508 6I8 728

BEyTpeHHR{ AmaMeTp

!l-lglgﬁﬂﬂﬂﬂ EPOMKH 516 626 736

anrml amer
pacTpyda )F 612 "% 8%

HHA BHYTDEHHe
s pa’i:ﬁaa (z) 5 5 W5 5 IS5 IS5 IS5

HHA BTYUHOYHOH )
E:un{d.} 85 85 85 85 290 90" 90

Jauna mapyxsoff nwE-
AMAADEYECKO# TacTH

£

9%2 1088 1208

9% 10% I2I6
"II36 1276 1I4I6

XS

pacrpyda (¢£,,)  IB5 IS5 IS5 IS5 165 165 165
Tonmmea crenok (4 ) 50 55 60 70 BO 90 100
Inmea Tpyod (£ ) 4000 5000 5000 5000 5000 5000 5000
[Hopor » coezxMHEEHMAX

rpy0 (&) 2,5 14,5 I5,5 16 I7,5 I8 I9
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B pesyirrarTe GDOBEAGHHHX WccrepopaEMi paapadorana
KaxOonee OpHEMAEMAS KOHCTDYRIMA CTHKOBHEX cOef¥EeEsf mna Ge-
TOMEMX M Keses00eTORNAX BHOpODpPeCcCUBAHHHX MANORANOPHHX !p]’ﬁ
(puc,5, yaax I'), a B raci.2 NPEBOAGHH napaMerTps aTHX Tpyd

1
——— st ATV
i EEE%EE

Puc.3. Emnrp:mn XON 63006 T OHHLX
BROpONPECCOBARKNX MEJONanop-
HHX TpyG:
A - MpOROREEHY pa3apes,
b - yaen I - pactpy0d,
Be=ysan Il - !mutlm KOHEN,
I' - yaem CTHROBOI'O COBAREBHMA,

IHTEPATY PA

I, Caftramos A,fl. TexEONOINA M3rOTOENCHMA MENOHSOOPHEX *pys
AXA THEDOMENEODATHBHOI'O CTDONTERABRCTRE chocoloM NMexs—
EN9ECKOr0 BROPONPECCOBAHNA, Te8HCH AOKAAZOE HAYYNO-
TeXEWYecKod KomjepeRumN nnnm I‘IEM CAHRHPH, Tam-

EeET, 1970,
2. JEASANEN DO MORTAXKY maanﬂuum BaNOpHEX TPyOONpOBOAOB

' CH334-65, Crpoimszar, M., I966.

Se Homos A,H, Haroromnenne xemesnteTORENX HANODHHX TPYO .mMe-
roxom BROponpeccopanmsa, occrpolmspar, M., I9%3,



X.K.CAIMMOB, I'.Jl,CMENOB, 0.C.TPEBYHCKKX

ABYXPOTOPHHE BECKABATOPH STP-122
" HA CTPOMTEABCTBE KAHALGB B ¥YaCCP

B nocnepume rogs B ®PPRragWOEHOM CTPONTEIBCTEE, KAK
NOKAasHBAST MpAaKTEEa, HauOoNee SfPEKTMRHO NPEMEHATH CHENRANE-
SHDOBAHHNE MANMHN HEUDEDHBHOro xelicrsmsa. OpEofl m3 Tagux Me-
WHH ABNAeTCA 3xckaparop ITP-I22 gomcTpykmmm BHHAsemmama, me-
OyckaewHl EpAHCKNM 9aBOA0OM HPDHIAMOHHMX MANNH, DT0T 3ECKABA~
T0p mpepcTABEeT COOON CAMOXOAHYD MANMEY ¢ ABYXPOTODHMM Pago
YEM OPraHOM HENPepPHBHOI'O AGHCTBEA N MpEAHASHAYEH AA8 DPHTHA
OpOCHTEABHMX KAHANOBR I'AYOHHOM Ao 1,2 M, mmpmuol mo agy O,4:
0,6 ¥ 0,8 ¥ ¢ orxocamx I:I; 1:I,25 w I:I,5 Ba OZNE HpOXOX B
CYIARHECTHX, NOCYAHHX W rpaBeimcTHX rpysrax I-ll xareropum c
OTAGABHEEMN EGMEHNCTHMM BENNUEHNAMN pasMepom He Ooxee .300 mm,

OEckapaTop (PECYHOK) CMOHTHDOBAHE Ha 0ase I'yCOEMYHOIO
rpaxropa T-I80T wawemeEEOM KOHCTPYROMM. HaMemeENs 3axIpYaDT™—
CA B crepypmem: zsurareas (I) m xadmsa (2) cwememw BBepx M
BOepea AAA YPABHOBENHBAHEA DPadoqero o0OpyAOBAHNA, pacloloXer=
HOr'0 c3agi; MexAy ABETaTeNeN H TPascumccuef (3) ycramomaem
XOAOyMEHBRNTENL ¢ PeAYKTOPOM ordopa MomEocTH (4). PaGoumi op-
rag (5) cocromr NS ABYX HAKNQHHMX pOTOpoR (6) ® sawWcrEOrO
Hoxa (7) © Gepr0o0o0pas 0BaTeN AMM,

OnuTEaf NAPTHA MANFE NPONNIA.NPOM3BOXCTREHHENWE HCNHTA-
HER B Jepmopcrpoe, Typkmersopcrpoe, Kpumxasaxcrpoe m B Tag=
ENKI'EZpOCTpOe. HA BCeX yHASAHHNX O0BEKTAX OTpHTHE SECEKABATO-
PSME KAHANW OTINYANNCH XODONHM EAYECTEOM HOBEpXHOCTH,.OREAKO,
ROBpPRONSHT HCNONB3OBAHMA MO BPEMEHM A, OWI HH3KENM B B
cpepEex He npesumax 0,43, :

- B nexsax pyABReHHs SpPORTHBHOCTM pPaCoTH SEKCKABATODOR
9TP=122 B ycxopMax Y30GKNCTAHA, OTAGNOM OPPAHENSANMN H MEXa-
HNSAUNE BOoxoxosaMcTBEHHEX pador CAHHMPH » I9%8 r. Gwam mpose-
JAEHH NPOHMABOACTHOHHNE MCCAENOBAHMA M HACKOZOHHS 348 puﬂn:ul
I8 srckaBaTOpoR HA DASPEUENX BOAOXOBAHCTBEHHMX OCBOKTAX DEO-
OyCGAMEM, CTPOAWMEXCH B DAHORAXY OCBOSHMA HOBHX MACCHMEOER B (18-
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wapragackolf, Hamamranckoll, CypxagzapsmEcxoll, Qdeprasckofl o0-
JAcTAX. _

OCcHOBEWE DEsyAbTaTH HCCINEACBAHME BECEamarTopos 9TR-I122
OpEBeeHN B TAGNROe.

-

Tacauna

:dporaxen:0dsem :Koaddu- -Epu;:unn— :Cron-

:HOCTH  :BMNON- ;OWRT : -Enu
$OTPHTHX ‘HEHHHX :HCHOND=: M
OdnacTs !:aggun.gpuﬁuth 'aunm*‘“ 380 .mma;r:p:ﬁ.
P e el 7ﬂ- A
Camaprasg-
CKan IS 5 0,88 I8I - 0,51
Hamanran-
cEan 8,5 Ie,5 0,6 216 - 1,03
Cypxae-
- AapEMECKAN 68,2 - 0,65 - 140 0,35
lpumevanne, Crommocrs I m° uru, paspadoTaEHOro BKC-

rasaTopoM 3TP-122, ompenensrack,HCXORA HS
TONOBOI'0 peXHNA paﬁm B 300 cwmesm. :

Hwxe mpuBexeHH OCOCEHEOCTH DAGOTH BKCKABATOPOB OT-
AGIBHO N0 Kaxjol olmacrH,

B Camapxasickoff o0NacTH HAapesKa KAHANOR NPOMSEOAKIACE
rayommoft I,I w, wEpusOlt mo xuy 0,6 M ,3aN0XeHEEM OTEocoB I:I
E,B OCHOBHOM, HA I-f CROpOCTH, THAE XarK Ha GONee BHCOKNX CEO-
POCTHX NHOBMOKAMEDHAS MyDTA wacTo OTEINYANACH. [IpE padore B
CYXKX FDyETaX NMpE NOMYTHOM BETDe M B GesBeTDHe mepes KaOwol
MANKHH 00pasoBHBANAch NOOTOAHHAA NHABHAA 3aBeca B yCTAHOD-
JASHHHE [0 OCH KaHAlA BENKH HE NDOCMATDHBANNCE, CTPONTENECTEO
OPHOCTAHABINBANOCE A0 TEX NOP, NOKA BHAMMOCTE He YIYYURANACE,
EpoMe TOro Ha 3KCKABaTODE HE NMDEAYCMOTPEHO BH3MDHOE yCTPOM-
CTBO Aif HEONDAEHKA 2a NPABMNBEOCTED XONA NO OCH Kapaxza. Ma-
AHEHCTH BUHYKIEHMN H3I'OTABAMBATE €I'0 KYCTADHMM CHOCOCOM,

E Hamamrancxolf o0XacTH KaHANM ufpuﬂaﬁn:a rayoREof
I-1,1 ¥, mdpmeol mo giy 0,8 M m semoxemmem omxocos I,I,5 B

L —— T ]

o il ke a PR e M



'1:'1ﬂnqﬂﬂ!gln‘.'l

91

rpyatax I Kareropus, Tpacca oTpHEaeMHX OpOCHTEnell mOZroOTaBR-
INBANACH CKPeNnepams K OyAbAoaepami  NAaHEWpoBANach NOA M-
penMp. Hapeska KaHaloB NPONSBORENACE HA 2-0f CEOPOCTE B
OflHY CMEHY.

B Depadaacxoit cremm CypxamgapsREckcil ofnacTm Hapeska
opocKTelell MpoWsBoAMNach rEycmmoft 0,8-1,2 M, mMpHEOM mo AEY
0,4 ® 0,8 m ¢ orsocamu I3I,25 m I:I,5, Baeck wacTie OCTAHOB~
KY MANMEH POSHMKAIN W3-3a ReHazexHOfi paloTH THEPOHACOCA
HE-IO0l, npegHEasHaveHHOr0 ANA NPMBOAA IRNHEZPE ONODHOM JHEH,
SroxaPAONA NPOASBOAMIACE TONBKO HA I-OM CEKOpPOCTH, Tal HAK,
HECMOTPA HA M8noe ceuycHWe BHeMEM (I,44 uz}, APONCXOARIO cpe-
gaEMe NpefOXPAHHTENBHOTO NMaibps HA NPMBOAHOM Baly poTOpa.
OrcyrcrTREe EaEOf=-AN00 CHI'HANMBAOWH OC OCTAHORKE ORHOTO HS pO-
TOPOE B JCHOBEAX NAOXOH BEAMMOCTH S8TPYAHAAO CBOGBPEMEHHYD
OCTEHOBEY MAWMHH, B pesylhTaTe BOJHHKANA ONACHOCT: MOIOMER A6
raneff M mMocxe Cpeaa Nalkia.

Bee skcxaBaropu, padorapmde B Cypxanmaps¥HECKOl#l ofmna—
cTH, OHNR MONYUeHEM C 3aBOZa © nplﬂuguul [[¥h=3, B BeceHHRl
nepEon, KOraa RIAXEOCTh IpyETa Ouia BHCOKOH M BAMHASHHOCTH
OpH SECKABAIME OTCYTCTBOBAILE, npuGop O¥I-3 paGoran HOpMaNs~
0., C MOBHEEHMeM BIANHAEHHOCTH YMEeHBNANOCH pAcCTOREWE AeHor- l
BHA nplﬁnpa. 0TYE'0 KONWYECTBO MEPACTAHOBOK CBETOBOT'O TOHE-
paropa W CyMMapHOe EBpeMsd, 3aTpPauMBAENOE HA 6TO HACTPORKY ,
yBeIEYNBaNOCE. B pesynnrare 9TOr'0 COKPARANOCH WHCTOE pacovee
BpeMA., Kpowe Toro, A%s HaeTpoWkM NpHOOpPA HeoOXOZMM BHCOKO-
EBANNGMOEPOBAKEAY CNeuHanscy, SHavmMil SMEKTDOEMKY. [lo srHM
NPUYHHAM BCE BKCKABATODH padorans Gea mpudopa [VI-3.

B ®eprarckolf oOmacTH KaHank HEPERANHCH C DA3ANYHOM
rnyoMHEOH, EADHHOM MO AHY ® KPyTHSHOM oTKOCOB. [lpm padore
9KCKaBaTOpoB HaGAoganack TeYk Macia B IAAPONMIMHIpAX Ha-34
HEAOCTATOYHO HAJEXHOTO YINOTHEHMA, & TAKKE TACTHE [MONOMKH
KAPAAHHEOTO Bala, Nepejammero KPYTANMH MOMEHT OT pasgaroqymo-
'O PEAYKTOpAa K BeDXHEMY.

ConocTapuAs Bunonuexsuit o0neM pador (I4,5iTHC.M°) B
$eprafcroll ofmacTe ¢ nuasoBoff TOROBOW BHpadoTHOHl (25,75 THE M),
sHuMcHeHEO) [umporozx03oM 8 pacuera 300 cues paGoTH B IOAY,
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BEAHO, 9T0 SKCKEBATOD MCHOAB3OBANCHA HeJOCTATOYHO. Bo Bpems
CTPORTENBCTBA KAHANOB,C I AEBADA no I HOA(PH,BKCKABATOD OT-
padoran IISI wac., NpE 2TOM NPOCTOM CocTABHAM 2257 wac.

AnutTensHNe NPOCTOM BH3BEHH KAK MNOXO# OpraEmsamueft
PECINyaATANMM MamMH, TaK R HEMONAXKAME B HEX, K 9YMCAY KOTODHX
CHIeAyeT OTHECTH NONOMKH ReTanell BEPXHEI'0 W HUXEEro NOBODOT-
HHX DEAYRTOPOB, TENECKONHYECKOr0 KAPXEHHOro Baaa, OepMoolpa-
doparenell, NHeBMOKAMEDHOM My(TH, a TakXe WS-88 HEMCIPABHOO-
TéHf MeAPOCHCTEMH yONpaBlieHHA ONODHON AWEM,

liecMOTDA HA OTMENEHENE HEZOCTATKM KAYECTBO BHNONEER-
HHX pador MANMHAME OWNO BHCOKOE. [OBEDXHOCTE OTDHTHX KAHANOB
OPRTOAHA ANA DOCNEAyDMEIr'o OeTOHMPOBAHHA 068 NPUMOHEHHA pYY=
HHX XOAENOK,

JUTEPATYPA

MHCTPYKUMA N0 BKCNEyATAnMM 3KCKABATODA STP-122 ,MuBCTpOl-
AopMam, bpAHCRMN 3aB0j MPPHTAUMOHHNX Mamuh,[967.



1, C. TPEEYHCKHX
KOHYCHHA POTOPHHA PAEOYMA OPTAH KAHANOOUHCTHTENG

Exerojaye ofneMd BeMIAMEYX pROOT Ha OYHCTEE MenEoM
vexxosalcTeen=EOl W nﬂrpuuaa!cﬂan:nl CeTH MCYRCHANTCH Xo=
CATRAME WWITHOHOB xjrﬁuue:pr.m /I, 2, 3/. Onm BENONESWTCH, B
uununﬂm, BDYUHYD, UTO 3HAYHTEABHO CHNXBET yPOBEHD MeXanm-
SAINR SEMEAREX pador B BOXHOM xo3snlcrse.

OreuecTBeEEAA NPOMHENSHEOCTE NDNCTYNANA X cepRinoNMy
BNUYCKY PAZA KAHANOOYMCTATENERHHMX MAMMH ¢ DASNMYHEMM padoym-
NH OpPraHaM¥: MHOTOKOBWOBHM (M=I52B, SM=202), CEpeCKOBHM
(A=490M) u poropasm ([-490M, 9M-202). M8 zanmuMx padodmx op=
PaHOR HEHOOREMEM KOMONAXTHOCTEN, MANLM BEeCOM, NPOCTOTOR KOB-
CTPYKIONN W JOCTATOYHO BHCOKNM K.M.Z. (0,6-0,9) oGaagaer po-
TopEHit 4/,

~ Poropenfl paGounif opraE COBPENEHHHX KSHAIOONHCTHTENSH
(puc. &) cocroar ms HanpaRxgowero xoxyxa (I) ¢ BuSpocHum
OTBSPCTHEN M BpANEOWEIOCA B KOXyXe poropa. [locaszEmil mpeg-
crapnfer cofoit AEcK (2) ¢ 3aRpenNeHHNMH Ha Hen xomarxamm (3)
pasimYHHX KOHCTDyKumil. PorTopEMii Opram NMpOW3BONT CpDESAHNE
I'pyaTa cpasy co Bcelt nopepxEocTH 838008 OPE OAEOBPOMEHHOM Me-
pexemeHNH pafoyero opraHa BAON: kasada (mo crpenke I') M Bpa-
WeRWH XAMCEA C XomaTkame (mo crpexmxe <« ). CpesaHHHH IpyHET
TPAECOOPTHDYETCH DO NMOBEPXHOCTH HEMOABNKHOI'O KOXKYX2 A0 Bk
OpOCHOI'O OTBEDPCTHA M BHOpDACHBAETCH 38 NpefelNl KaHaXa,

HopwanbpEuE TeXHOIOrEvYeckml mpogecc DOTODHOrO OpPraHa
BOSMOKEH AWNE NP BHCOKOH CTENOHM DASMENLYEHEHR I'PYETA. ITO
OPOMCXOAMT OOTOMY, 9TO OHPYXESA CHOPOCTE NODATOK NONTH B
I00 pas Goxpwe mocrynaTenbHOM CKOPOCTH pOTOPa, & MOZEYA MAN
TONgMEA cpesaeMol NomaTHOH CTPYXEM HAHOCOB COCTABNRET He GO~
nee IS mm. [oaToMy SHEpProeMEOCTH EOMAHMA CYWOCTBYNWHX DOTOp-
HEX padovYMx OpPraHOB CPABEATENBHO BHCOKAf, YTO SBIAETCH X
mepocrareom. Kpowe Toro, ma mepemeuemMe rpyEta 0O NOBEpXHO-
CTH HONOXBHXHOT'O KOXyxa A0 BHODOCHOrO OTREpCTHH TaKke Tpe-
ﬁmcﬂ GonBmNE 3aTDATH MOmMHOCTH.
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TpaexTopua NoAeT8 PHOPACHBAEMOrO IDYHTA NEXHT B MIOC-
ROGTH BDANEHMA POTOpA, T.6. NOA OPAMHM YIAOM K OCH Kaaia,
B CBASE ¢ YeM AaNBHOCTE NMONeTA HAHOCOB, JASAAEMHX H3 KAHE—
I0B, BECHMA BHAMATENLHA M ONpeAelAeTCA OKPYKEOH CRODOCTERD
poropa. BoaiepcTeMe 3TOro NPUMEHEHHE KAEANOOMMCTHTONEH C PO~
TOpHLM pACOYMM OPIaEOM B YCAOBHAX CANSKOrO PacHOnOXEeHHs MO-
CEBOR 0T RAHANOB B BeleTANNOEHHE mepHox OrpaHEIeH0 H23—-38
OTCYTCTBES ZOCTATOYHO MUPOROM MONOCH OTUYAZEHMR, HOOGXOAMMOHM
ANR pasMeWeHHs BHODACHBAOMHX W3 KAHEI& HAROCOB. B mocaeyoo-
pouHNil mepwoj, KOTAA TPYHTH B pe3yasrare OPOAOAEHTENBHOTO
GesgeldicTERA EOHANOB NpModpeTapT BHCOKYO OPOYHOCTE, NPHMEeHO=
Hie POTOPEOr0 Oprasa ManoppPexTUBHO M3-38 €I'0 BHCOKON aHEP-
roemKocT®. PadorocnocoGHocTs poTopa eme CONBNE CHHXBETCA
NpH HANNYME B H&HOCAX THEPAMX Biipucxuii, Peaxoe BospacTaime
CONPOTHBAGENA KONAHMD B MOMEET BCTPEUM JNONATKHE C BRROUOHWAMH
H OTCYTCTBHO® HANEKHHX NpEeROXpPAHENTENBHHX ycTpoRcTE B NpDHBOZ-
HOM MEeXaEMsMe, NPH NPOAOIKANEEMCA NMOCTYNATEABHOM ZBHEEHMH
padouero Ooprasa, NPMBOAAT K ODONOMEaM AoTaxel MaMWHH.

B OTAene OPPARMIAMME M MOXS8HH3ANMH BOAOX0SANCTBEHHHX
paGor CAHHHAPH yxe B TeweHmme pAZa XeT BegeTca padora MO MOBH-
wenin opfexTHBHOCTH KaHAXOOYMcTHTEAeH. B wacrHOCTH, -

paspadoTara NPHENMIMANEHO HOBAA KOHCTDPYROMA porTopa
(prc. G6), MOZBONMBEAH CHHSHTL SHEDPrOEMKOCTh kKomawua /5,6/.
9%0 CHWNEHNE FOCTETHYTO MyTeM HCHONb3opands afpexra camool-
pyHeHKA HaHOCOB NpM pasapadorTke,. [pejaoxkeHikM pOTOPOM HAHOCH
cpesanTcs He cO Bcell mosepxHocTH 3adof, & TONBRO B RHKHEHM
eTO YacTH, NOITONY BepXHAR, NOjpesaHsad 9acTes IpyaTa, NOA
AeficTBuen coGCTBEHHOr0 Beca cawooOpyuaeTcs H MomajaeT HA
PHYTPEHHO® NOBEPXHOCTH EOXyXA, OTEyAR BHOpAcHBAeTCA JomaT-
KENMH , A

OrapuurensHOd OcoOeHHEOCTHER BTOr0 DOTOpA ABUAGTCA TO,
g?0 Bucora h z;omarok (3) B'pajHANBHOM HANDABIGHAK BHAMM-
TeABHO MeHbuwe BucotH H paspalaTHBaeMoro 3aGof HAHOCOR.

, JansHelimie pacoTH B OTAeNer N0 MOPHUEHWD DAGOTOCNOCOC-
HOCTH DOTOPHOT'O padouero OpPraEA KaHANOOTMCTHTEXs OHNM HAI-



9B '

L

PaBNesEN HA COXDANEHNE N0 MAHWMYMA [OBEDXEOCTR DOSOHMS M
YUeHENEENE MOTEPE MOMHOCTH Ha MepeMemelNe IPYHTA NONATEAMH,
B pesynrrarte GuN cospss padouwii oprag (puc. B), POTOp Ko-
TOPOro BHUOGNHEH B BHEZE yceuemmoro xoayca (4) o mammuem (5).
CO CTODOEM OTRpNTOR UACTH KOHycR SakpemAes Homs (6). Buco-
ra Hoxel 'h  mecxompko Goasme seawwmmmm /- lgd |
rae ¢ - ruyOmEa KoHyca, o = yrom Mexxy oGpasyouedl xo-
Hyca M ero ocsw, BEyTpE ROEyca, P BepXHeH er0 YACTH, yOTa-
HOBNGHA HEMOABHANAR miacrha (7) mox yraow f  k xsmuy.
[IxacTwEa ¢ pOTOPOM He CBA34HEA N MEXAY €€ KDARME @ BEYTDER-
Hell MOBEPXHOCTHN POTOPA MMESTCH B080D. HURENM KoReN ELAacTR-
HH DOXXOAMT K XMWY, & PEDXEME = E OTEDHTOMY Kpaw poTopa.

(pmAgun AelcCTERA EOEYCHOrO POTOPA ¢ EedoxEMEmROM
MAACTNEON, SARKNONEETCH B cheiyvwes. [lo meps mocTynareNbHO-
I'C ABMXSHMA BAOLL xagaxa (no crpenxke I') spamsoauiics mo Eam-
. paBmeEMN < ROHYC, HOXAMA NOApeSae? rpyhr, o00pasyda Ayrosyn
npopess. lloapesaEENi PPYET CaMOOOpymaeTCH M DLZAST HE BEY™
PEHEDO MNOBEPXHOCTS BPENMADMEIOCA XOEyca., Lo AcicrTinen cax
TPEHMA IPYHT HaYWABST XBAIraTHCH BMECTE ¢ ROHYCOM, B 303HE-
HAOUAA OpPE BpameHMN OSETPOCENEAR CHAZ YACPENBREET eIt HeloR-
BHXHO AR NOBEPXHOCTM Kouyca, [Ipw BerpeNe ¢ DASCTEKOR MPOHO-
XORMY CEBMI PDPYHTA K HAPYRAONY Epay EOUyCa, ¥ pesvanrare
Yero O BuUpacuBaerch P Hamperiemn 7 , ROTODOS 3aBdowT
or yma § , o

B cparmenMm C CepUREO BRITYCKASMEMM DOTEIKORNUME po=
COYMME OpraHaMk, UDsiEASHSTSHRMMM 1LIA nunn:n HANO®OB, XO0=
HyCHHMR DPOTUDHEH OpPras MMeeT CXeyUDuHe nwﬂrma.

I. Oumcrra xaHaNa BOSMOXEA HDH WeHsHel MOXOCE OTUYA-
A6HER [], , TAK KEK TPAEeKTOPHA [CXET2 I'DYETA PacCHONArEET-
CA N0y HERKOTODPHM YIUAOM K OCH KaHana, BCAGACTENE YerTo BHODA-
cuBaeMuift TPyHT OyAeT pasMemaTsCH ONNXe K KaEaxy,

" 2. Ha EomaEMe 2aTpauMBRETCA MOERWE YCRANE BORGACTBAE
TOro, Wr0 pesasme npmalnnnnn He N0 BCcell NOBEpXACCTH 36~
fof, & AMED © HEXHEW ero yscTN U0 AYroRON MAOWAXE, WMDUHE
KOTODOM A0CTATOUHA ANA NPOXOAE CTEHOK KOHYCA M OODYWOHEA !
rpyara.
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5., Bnaropapd COBMECTHOMY BPANEHMD KOHyCHOT'O poTOopa
¢ TPYHTOM NOYTH NMOXHOCTHN MCENNYAETCA TPEHRe NOpH NepeMeme—
HHE I'pPyHTA A0 BHOpOCA.

_ 4, DHAUNTENHEEO YMEHBENAESTCA BEDOATHOCTE ncrpﬂl pexy-
NMX SNEMEHTOB C TBOPAMMM BRADIYCHHAMH B I'DYHTG.

5. [IOCTOAHED OPOMCXONMT OYHCTKA ZeTanell oY OpHANMO~
Wero IpyHTA, TAK K4K B HMX OTCYTCTBYDT EMKEOCTH.

[IposeaeHHHE B orzene OpraHE3anME M MEeXaHM3AUMM BOFO~
xosaficrsennux pador CAHMUPH mcnHTaHEA ONMTHOrO 00pasuma Ko-
HYCHOT'O POTOPHOI'O OpraEa MOATBEDAMIM YKABGHHHE ero NpenMyme-
CTBa.

B EacToAMee BpeMA HAYATH SKCOEDHMEHTANBHHE HCCHEejOBa-
HMR ABHHOI'O THNA padoYero opraia ¢ OelbkD yCTAHOBIEHHA OCHOB-
HMX padouMX XapaKTEPMCTHK M paspadoTKM HAyYHO-OOOCHOBAHHHX
TOXHHYRCKEX TpeCoBaHH{l HAa KAHANOOUHCTHTENE ANA pACOTH HA
OpocETENbHEON CETH B 30HE OPOMEGHMA.
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1. Bacunzes M,B, K Bonpocy MexanMsSamMH OYHCTEM BHYTPHXOBAM-
CTBEHHMX KAHANOB OT HAHOCOS, "MexaEm3amMA X1ONKEOBOK-
crea", I%0, k 2.
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X08AROTBEHHOI OPOCHTENBHOR CETH OT HAHOCOB R HCONe-
AOBAMNE DOTAONOHHO-CEpeOKOROI'0 paldovero opraHa Ka-
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A.AGIVEABAPOB |
|
COBMEWEHHHE TBIXEHNS CONIA ¥ BPAMAKWET'OCH CEPIEYHHKA
[P TOPKPETWPOBAHNAM

TopKkpeTHpoBaEMe NMPOM3BOANTCA COENMANEHHM YCTPOHCTBOM,
NONYUMBUMM HA3BAHKE LEMEHT-NYNKH. B cEaToOM BO3ZyXe 3TOr0
yecTpoikcTRa CO3AAETCA DEEMM B3BECUMBAHHA YACTHI UEMEHTa M Mec-
Ka B BHIe cyxoli cMecH, KoTopad c Oonbmqift CKODOCTEX Hanpae-
nReTcA NYEKOH N0 WIAHDY K HeXOAAMEMyCHs Ha er0 KOHOE COmaY.
Cona X6 NMOABOAMTCH BOZA, KOTOpAH CMAUMBAET CYXyD CMech Che-
nUanBEHEM YCTPOMCTBOM, CO3AaBas NP S5TOM HEOOXOAMMHE cocTas
LeMEHTHO~NecYaHoro pacTeopa, YacTHid pacTeBopa, BHIETad C
Gomewolf CKOPOCTED M3 colina, BCTPEYART HAa CBOEM MYTH TODPKPE-
THPYEMYD NOBEPXHOCTH, O KOTOPyD yAapanTcA. [pw aToM - 95-85%
33 CUET CHN CHEMNeHMA M AaBAGHHA 33jepEZHBaeTCA HA NCBEPXHO-
cTH, COSZaBad MNOTHH{ KaUEeCTBEHHHI CJNOfl MEAKOSEpPHRCTOrO Ge=
T0Ha, & Apyrad ero yacTs (54I5%), KOTODYD MOXHO HA3BATh
"orckoxou™ /I,2,3/, OTCKaKHBAET,

¢usKKO-MeXaHNIEeCKNE xapaﬂrepunwnnn eMeHTHO~MeCTaHHX
paCTBEODOE 38BHCAT B OCHOBHOM OT KOJAWYECTBA BOJAH, COCTABIAD-
mUX MATepUanoB, TEXHONOTHH H3TOTOBNGHMA. JAOCOYKIANHBAEMOCTE
M MONBMXHOCTE: MENKO3EPHHUCTOTO GETOHA PETryAMpYDTICA NOogadei
KONHYECTEA 'BONM, KOTOpPaA BAMAET HAa MPOYHOCTHHE M MedopMATHD-
HHE CBOMHCTEA MATEpUANA KOHCTPYROMM (BOZOHENDOHWIAEMOCTE,yCca=
IOYHHE FBICHUA M Talle)e _ ’

HénonnayeMasd B OOWYHHX M MEIKO3EDHHCTHX CeTOHaX Ha-
TMDHAA BOJA MOcHé 3aTBOPEHMA ofpas3yeT B Tene GeTOHA MODH,
KOTOpHE MOHMXANT €ro BOAOHENPOHMUAEMOCTH: M MOPO30CTOHKOCTB.
MoaToMy,TOATOTABNNEBARA COCTABH OeTOHA,CTPEMATCA K ONTHMANE-
HOMY YMEHBUEHUD KONMYECTEA BOAH, AOROAR 3HAUEHHA BOjOUE~
MeHTHOro sHauenua (B/N) no 0,2340,28, Tak KaKk ypesMepHH
HEJJOCTATOK BOAH CMOCOGCTEYET SHAYHTENBHOMY NHNE00pasOBAHMD
i COOTBETCTBYNNEMY YBeAM4YeHMD BelMurHH "oTCKORA".

[lpM TOPKPETHPOBAHUM DPETYIMDOBAHNE TOJABAEMOT0 KOM#=

YeCcTBA BOAW MPOM3BOAMTCA C MOMONMEN HM3MEHCHHMA OTHKPHTHA flpﬂ-_
Ha HA BONAAOM INEHTE.- ' 5
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TopxpeTHpOBAHHe HMEET cCHeAyDmMe MpPeMMymEcTRa MO Cpab-
HEHED ¢ JPYT'EMH TeXHONOPHYECKNME BADHAHTAMH ODHI'OTORIEHHA
CMeCH R WQNOAhSOBAHNA @€ B KOHCTDPYRIMAX:
I) wenmomssyercs oaMa omanyOka = BEyTDEHHSA WIH Ha-
PYXRAf,
2) He TpefyeTcs YyNAOTHEHWA CMECH BHOpaTODAMM;
3) moXHO peryxEpOBaTH N0ZEYY KONWYECTBA BOAH B NpO~
Qecce yxnagem MEIROZ&pHHCTOrO 0OTOHA;
4) woryT ONTE NDHMeHEHH YCEODHTEXN TBEDACHAS CeToH-
HOR cwecH; ,
5) MOXaEM3RpyeTCH M ABTOMATHIMDYETCH CHOCOS yRI&X-
KN MEXKOSEDHNCTOro OGOTOHA, NPE ROTOPOM COBMENEDTCH TEXHONO-
THYOCKNE NMpOUSCCH TPAHCHODPTHPOBKM, HARGCOHMA, YNAOTHOREA H ApD.
; HamGonee mpocro#f cnocol WIrOTOBREHEA ApPMONEMeHTHHX
TPy0 = TOPKPETHDOBANNE BPARNADMMXCA CEDACYHNKOR, HOTIAa 0 pHER~
MADTCA 8a OCHOBY IBA SNEMEHTA TEXHONOTWH = TODPEDETHDOBAHNE
ABEXYNEMCH BAONE CODPAEYHMEA COMNOM M BpameHNEe CEepicYHNKOE.,
llponecc M3rOTORTEHMA TOHKOCTEHHHX KPHWBONMHEMHWX KOHE-
CTPYRUMA u3 AMOOEeMSHTa NDH TOPKPEPMPOBAHEN - HamOonee od-
peRTHBHEY TeXnonorwveckmil cnocod H3TOTOBNEHMA KOHCTDYKIHH.
B pesyisraTte NpoBeneHHHX J:aﬁupa:'npm OMHTOR CHNO yCTAHOBRNE-
HO, ¥TO TOPKPeTMDOBAHHE OOHYHO JONZHO MPOMBBOAMTHECA B ABA
CloA, M3 KOTOPHX Mepsuit -~ samETHNK, & BTOPOfl = OCHOEHOH KOH-
CTPYETHBHEA ¢ apwarypolf, padordomefl w oTEevammeld cooTReT-
CTBOHHO a7aHHHM (HINKO-MOXAHNIACKHM XADAKTEDECTHEAM HATE-
‘PRANA.
llocae yxaagxw Ha SaWATHHA CNON METANAMYSCKNX CETOR
npulamnﬂ:ﬂ TOPRPSTHPOBAHNE BTODOTO CHNOH, KOTOpPHH oCecne-
UEBAET CURITIEHWe &PMATYPH ¢ NMEpBHM CHOeM MEeAKOSEDHACTOrO .
ﬁaruﬂa. B mpouecce MaroTORIGHHMA KOECTPYRUMH TOPKpeTHDOBE=
HMeM TIDH BBefeHNE B COCTAD MEAKO3EDHRCTOr0 CINOR CHAOHANE-
HHX 700aR0K /5/ MOEHO JOCTHIHYTH MOBHENEHHS KAYECTRA GeTOHa,
YMCHBEUCHAA BPEMOHM CXBATHBAHHE N CDOKOB €r0 TEEPAEHMFA,
e B ravecTse apuEpyOmQMX ZOGABOX NpH TOPKPETMPOBAHKN
NPEMEHADNT METATIRYSCKNe ONHNKN, aclecT, CTEERNOBONOKHD M
APYyTHE MATEDWANH.
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Kag ycramoBNeHO ONMMTAMK, NPOYHOCTHHE M ADYTHE CBOM-
cTBa 0eTOHA, YUOXEHHOIO TODKDPETHPOBAHHMEM, 3aABHCAT OT COCTa-
Ba OeToHA, CEKODOCTH, C EoTopOff mojaeTcH palouas cCMeCh M3
comna, paccToAHMP ero OT TODKpeTHpYyeMO# NOBEDXHOCTH, CKOpO=
CTH POPHA0OHTANBHOTO ABANEHMA COMNA ¥ BPANGHVA CePAeTHMEA
K T.l. Inag Nonydyesua Hamdombmell NMPOYHOCTH HAHOCEMOT'O CHOSR
PEKOMEHAYETCA CHODOCTE BHXOZA CMECH M2 CcOmna, 3aBHCANM0 0T
AGBIGHHS CXaToOro BO3ZyXa, AWAMETD COMNA B DACCTOAHMA 6r0
0T Topkpermpyemofl momepxmoctm (0,841,2 ) /4/, tmlnnaﬂ. or
120 zo I70 w/cer.
Or penMuMHH AMaMeTpa COMNA 38BHCHY natpatu SHEPIEN
HA MOZANY MaTepEana. [pH yueHDHEHWH CKODOCEM BHXOXA HAOOXO-
AMMO COMIO pPACNONATATE ONHEEe K TODKPOTHpYeMoifl MOBePXHOCTH.
Yenazka MeIKO3EPHHCTOro GeTOoHA cMOCOOOM TOPKDETHPOBAHMA
BechMa BpfeKTHBHA MPH Maiofl TONNEHE CTEHOKR H3ToTABNHBAEMON
KOHCTDYRUHMR (2-4 cm). Tonmmua 3amuTHOIO rupnpunmunrn
cnof xponxsEa OwTs B mpegenax or 0,2 Ao 0,4 oM, & KOHCTDYRTHR-
BHX Hecymmx caoe® (oOwyHo zea) - ot 0,4 zo 0,8. C yBexuyemw-
€M TONNHHH KAK TOPKPETHpyeMHX cioeB (Coxee 0,8 cwm), Tak m
cTeHOR (OoXee 4 cM) MpeEMymecTBa 3TOr0 CHOCOUA TEDANTOHR.

' OuuTd NoKasand, YTO YBeAWueHHe KOIWVECTBA CHOEB TRAH-
HEX WETANNAYSCKEX CeTOR (onee WeTHpPEX NDH PEKOMSHIyeMOol Tom=
OHHE TODKDETMDYEMHX CTEHOK KOHCTDYKLUM# ZaeT paccloeHMe OeTo-
HE HIM NDHEROANT K HEOOXOAHMOCTH YBENNUEGHHS MIEACTHMYHOCTH MEN-
HOSEPHHCTOrO GeTOHA, YTOC HemeaecooOpASHO.

liponece TOPKPETHPOBAEMA LEMEHT-NYMKON MMEST CheryomMe
HeZOCTATHE:

' 1) uHOTZa B WATEDHANEHOM MAAHTE® NPH CEABEOYBIARHEH-
HHX cMechx (Comee I0%) oGpaayoTcA MpoGKM, B peayusrare HE
ACCTHTAETCA DABHOMEDHONO CMAUHBAHHF, & TaK¥e DACNpOeNCHEA
CMECH HA TODHPETHDYEMO{ NOBEDXHOCTH.

C YMEHBHEHAEM MPOMBBORKTENLHOCTH HEMEHT-IYyEKRM (HANpH-
uep C~320 gaer wemsme I,5 w°/vac weakosepmwcroro Ggroma) m
BOJHMKAET HEOOXOAWMOCTH DeTYAMPOBAHMA NMpouecca &e NAeHCTBHA ;
2) oOpasopanMe "0TCKOKA"™ Menxo3epHMCTON GeToHHOMN
cMecH (5+I5%) or Bceft mopamaemolt cMecH;
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3) WSHANEBADTCH YONOTHETEABHHE DESHEOBHE XMCEN
(meoOxommocts 3amems WX wepes 900-I000 gac.padorH HeMedT-
NYURHK )«

[JepeuncnenEHe HOAOCTATKE OI'DAHNYMBANR, BO3IMOXHOCTHE
MEDOKOT'0 OpEMeHeHNA UeMeHT-OymeE AMA NBTOTOBRNGHER TOHEO-
CTEHENX XOMCTDyXUMH. B Hacrosmee BPeMA MHOTMMA HAYYHO-
MGCIOAOBARENLCKEME HHCTHTYTAME BEAyTCA DAGOTH NO yoTpaHe-
HAD 9THX HegocrarkoB /6/.

Jeraposka BM-60 memcrpysnua [HME[-moxseMmaxToCTpOs
EMeeT UpPOEZEOZMTEARHOCTE. B 243 pasa GoNBNYyD, 9&éM ¥ oGHTHON
NEMEET-NYEEK H CHHXaET CTONMOCTH HBTOTORNEHHA MENKOSEepHW-
groro Oeroma #a 20~25%. J[ByXKaMepROCTH TAKEX YCTAHOBOK MO3~
BOXAET NMOXYYETH HENPEPHBHOCTE MOAAYN cyxok cumecE /7/. ¥

Bumm paccMoTpeHH BADHAHTH COBNEmEHENA BMAOR NERMESHNA
OAHOT'O COMNA M TOPMSOHTANREOTO UMIEEXADHYECKOI'0 CepACYHHEA
(pucysor): :

I) BpamaTexsmoe ABMXEHN® COPACUHEKA C HElOABHEHMN
COMAOM M NepeMemexNe ero Mocle MONEOTO 0fopoTA CeplevusuRa
HA OfWE ¥ar, T.8, QEKINYEOS ABUXGHNE COMAA MpPK HENPeDHEHOM
BpAmEHEN CepAeYHERA; | R

2) mpojocAbHOE mepeMemeENe comna (mo odpasyomeit
CepAeYENEA) TIPH HONOABMEHOM MONOEEHMHM CEPAGYHEEA M Bpame-
ine ero Ha OAME WAT, NOCHE JOCTHXEHMS COIAOM €r0 KOHIOB,
T.E. QEEKNEYHOS XBUXeHN® BpamanEeroci CepAedYHHEa NMDE Henpe-
PHBHOM BOSPPATHO-NOCTYMATENLHOM ARMXERMN comma (mocne mepe-
XOZa HA OAMH MAT); '

3) BpamarTexrsHOe ABMXEHEE CEDJEYHNEA C HIMeHEHMEM
Hanpasnenua (MOCH® NPOXOXAEERA OAHOTO PHTRA BHHTOBOTO ABH~
XEENH M NOBOPOTA COPAEYHMEKA HA OXME NAr) W POPMSOHTANBHOE
BO3BPATHO-TIOCTYNATEARHO® NBEReHME cOomna (mecle AOCTHEEHS
KOHOOB CEePAeUHNKA ¢ OCTAKOBKOM ero ABHEOREA HA NEPHOR He=
pexoza CepAeYHEEA BpameMMeM HE ONME Ear); :

. 4) mocrynarenssoe nepesmemenme (mo ofpasyomedl cep-
.AGYNNKA) X BpamaTeibHOe IBMXEHHE BCeT0 COmIA, O0pasyd BMH-
TOROE NBHXEHN® HAHECEHMH CHOH;
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BN COBMEMEHHODO NBAXSHWS CONNA W CepIeYHERA
OPH TOPKDeTHDPORSENN .
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5) BpamaTeNBHOE ABEXEHME CEDAEYHMKA W TODU3OH-
TanbHO-NOCTYyNaTeXsHOE NEePEMeNcHMEe comna, Takxe ofpasyomee
BHHTOBOE JBHXeHME HAHGCEHHA CHOA TODKPETAH.

3 TepevMCNeHHHX BapHAHTOP COEMENEHHA ABAXEHNR CON-
7a W ceppevmmka I, 2, 3 - UMRAWYHNHe, & 4, 5 - HempepuBHHE.
[MEIMYHEOCTS ABMECHMA COMNA KAM CEPAEYHHKA AE6T MpepHBE-
CTOCTHs padoTH, yCHORHeHEME KOHCTDYROHM, 8 CHEeNOBATEABHO
Oombme BpeMéHm 3aTpAaYEBAGTCH HA ‘8e HBIOTOBJNHES.

d3 BapmantToR 4, 5 ¢ ABAReHWeM, OCYyCAOBANBEDEEM He—
NpepuBHOCTS: padoTh, 4 - HeNMpWEMAEM, TAK Kax Bpamerme comna
Tpedyer yCHOXHeHMA KOHCTDYRMEH 0GODYAOBAHMA MEPEXEMXHOTO |
NOAKTOHA, & 5 ~ COBMENEHKE MOCTYNATENLHOIO ABMXOHAR comia
K BpameHsNe OEARHAPWYECKOI'0 CepAeYHMKA - OHN MPHEAT, g

Taxuu 00pasoM, 3 yOXOBEH HPOCTOTH TEXHOXOTHUGCKOM
CXEMH M3TOTOBNEMMA TPYS Ha NepPeABRXHNX MOIMTOHAX C HECHON- |
|
3

HEM Q0OpyAOPAHMEM, HENPEDHBHOCTH pPaCOTH HAHECEHWS HeoOXo—
AMMOTO ' JONOTHOHHOTO CNOR PACTHEOPA H T.Z., OHIO MPHEATO
BMHTOROE JIBHEEHMe HAHECEHHS CAOA, COBMENANWEe BpANEHHE I'0—
PHSOHTEABHOTO WHIMHADHYECKOTO COPAGUHNKA M MOCTYNATENHHOE
IOPM3OHTANBHOS NBMXeHHMEe COMNA, |
lipr BHOpaEHON CXeMé TEXHONOTHM W3IOTOBNEGHHA TPyO HE=
OOXOZMMO LOCTUXEHHE DABHOMEDHOCTM TONNN ONOA W MX yMIOT=
HACMOCTH. LR 3TOr0 HEOOXOAMMO ONPEAENHTH XapaKTepPHCTHRN 1
npouecca TOPKPETHPOBAHUA BPANANEAXCA CEPACYHNKOE, NApPAMOT- |
Ps OGOPYAOBSHKA, @ TAKKe BHMODATh ONTEMANBHME DEXUMH PAGOTH,
KOTODHE MOXHO OMDEZEAMTH HA OCHOBAHAM RCCHeNOBAHEM. 4

Buaoau

1. A3rorosnerme apMoneMeETHHX TPYO cCHOCOGOM TODKpEe~
TEPOBAHKA HMEGET TakEe NMPeMMYyNECTBA, Rax MEXAHMSAINA ¥ ap-
TOMATH3ANMA OMEpanuif TpPAHCHOPTHPOPAHMI, HAHeCEeHHA , yILIOTHE=
HHA ® T.ZA.; HCOONBL30B2HNE OAHON onmanyGKM,DEeTyANPOBRA Moga-
4H BOJH,NpAMEHEHWE OHCTPOTBEDACHWMX BAXYWHX MATEDHANOB X ADs
Ho ar# cmoco6u muepT CICAYDNEE HENOCTATEM: o0pasoBaHMe Npo-
00K CyXOR CMEcH, HANWYME OTCKOKa, HESHAYMTEABHAR OpOM3BONM-
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TEABHOCTD UEMEHT-MyNKM, ANA YCTDAHOHMA KOTODHX DEKOMEHAyeT-
CH MCHONE30BAHME KOHCTDPYXUMH BHCOROMPOMZEOAMTENLHHX UEMEHT-
NyEeK, OCBa¥BAEMHE P HACTOAMEe BPEMA NDOMHNAEHHOCTED, MOB~
TOpHO® HCNone30BaHWe "0oTcKoka"™ ¢ MOMONBD NpPOCTHX yCTpolcTE
(TpaHCmopTEpa M T.A.), CMAUMBAHNE CMECH 70 HYRHOH ETaXHo-
CTE H T.].

2. BuGopouHHE SKCMEPMMEHTH M AGHANWS KWHEMATHHE pas-
ARYHEX BRJIOB COBMEMEHHOTO ABEXSHHA COMNA HEMeHT-MyWKH (4Yuc—
Jno¥ 0T I A0 3~X) M POPHBOHTANRHO PACHONOKEHHOTO OUAWHJIDHUEC—
KOT'O cepzeyARKa (ONManyOkE) MoKasank, 49T0 Hamdomee MpHEMICMH
BHAH ABEXeHMH ¢ HeNpepHBHHM MponeccoM padoT, a Mo Npocrore
ofopyRoBaHMA Hau(oNee DANMOHANBHHI BMJE COBMENEHHOTO BMHTO-
BOTO ABMXGHHA, KOTAA T'OPMSOHTANBHO hepauanaemcn COMI0 M Bpa=-
maeTcA CepAEYHHR, BepTHkaNbHOE NMONOEEHME CepievYHMKA Tpelyer
YCHOXHOHNS Beell KOHCTPYRUME OGODYZAOBAHWE MOIMI'OHA M YAODPO-
XaeT ero CTORMOCTE.
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1M APOURLKAHA ] :

WCXOMHAA MOCTAHOBEA SANAYM OOPEARIEHMA
AITOPUTMOB YOPABAEHHA CUCTEMON BEPTHKAIBHOTO JIPEHAKA
B [EAAX PACCONEHHA

Breagenue

iz roza B rof yepenwunpasTci oOseu paldo? NO MeINOpa-
MM SACONEHHHX 368MeNs - Goph(e € SacomeHHeM M NpeAynpexze-
HHEM SACONEHMA OPONAEMHX BEMEIE.

OcHOBHAR pONE B 9THX MEpPONDHATEAX OTBOAMTCA XDEHAXY,
KOTOPHHE B COYSTAHWE C, MPOMHBHHMM NONRBEME H KOMIIGKCOM arpo-
TEXHNYCOKHX MepPONDHATHN ABAAGTCA DAANKAILHHM CDOACTBOM
PACCONMTOABEHX MeNHOpamuR. ot 4 adai0

B nociepsde I'0fH EXPOKOe OpHEMEeHSHNE MNOMYIYAGT BEPTH-
KeuBHMH ZpeEaX, cocTOAmAN E3 CMCTeMH CYDOBMX CEBANHE, 000Dy~
AOBAHHNX HACOCHO-CHIOBHMN YCTAHOBKAME, DACCPOAOTOYEHHHX N0
mnomazn. KonwuecTso STHX CHBAXHE M3 TOA8 B POX YBENMUMBAGTCA:
TONBKO "0 YaGexckoit CCP k I980r.0u0 MOXYT ZOCTHTHYTH OKONO
6600 mryx Ha muomazu I,8 wmE.ra B CHDAGPBMHCEOM, waapcnnuﬁ_
Qeprasckolf, Kamkagapsueckoil W TemxesTCROM oCnacTAx, 3HAUM-
TENBHOE KONMYSCTBO CHKBAKMH ' BePTHEKANREOIO ApoEaxa OyAeT coop

B JCCP,PCOCY,Ka3,CCP, Typen.CCF, Taax . CCP ® apyriux peciyCAMKAX.
JnpagieEMe TAKHM OTUDOMHEHM KONMY6CTBOM paccpejoTodes-

HEX DHEDPEeTHYECKMX OOBEKTOR (€3 COOTBETCTBYDEMX TEXHHUECKMX
CPEACTE HEBO3MOKHO,. ;

InA onpefeAeHHA omoco(0B yNPAaBNeHHA M COCTABNGHMA TEX~
HNYECKHX TPeCOBaHME K CPEACTBAM yNpaBleHHs HEOOXOZHMO, pac— "
CMOTPER CHCTEMY BEeDPTHEAABHODIC ApeHaxa KAK O0BeKT yOpamrneuws,
cAOpMYNMDOBATE 3a7AYM CHHETE3A AATOPHTMOBR YNpaBICGHHA, & 3arTeM
M CAMM SIIOPATMH. /

PaccMaTpUBaR BONpOC OO0 yNpABNEHME CHCTOMAMH BEDPTHKANE~
HOT'O ApeHaxa, padoTapmiui XNf DACCONGHHA 3aCONEHHHX Opomae-
MHX 3€MeNB, CHEAYET OTMETHTh, 4TO0 OH MOXET ONTH PEEEE TONBKO
NO3TANHO,. k
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Ha mepBoM sTane HeoGXOAMMO OCECHEYHTE HAZERHYD paco-
7y H3ACOCHO-CHAOBOTO OGODYAOBAHHA ¥ CTAHNMM ABTOMATHYECKOTO
ynparneeus (CAY). Hocmeguee ocoOeHHO BAXKO, TAK KaKk Ao Ha=-
croamero Bpeserd CAY, nocrannfieMas KOMILIEKTEO C HACOCHMM
arperaToM, He YAOBIETEOpAET TEXHONOTEN yCTaRmOBOK
BEPTHKAIBHOTO Apenaxa /4/. |

PaspaGoTka W BHejpeHEe HAAeXHO padoraomedl CAY ¢ MONHHM
00B6MOM 38NHTH HACOCHO~CHICBOI'O0 O0GODYAOBAHHA, TEXHONOTHYECKOM

ABTOMATHEH, W3MEDEHHM) M CHIHANM3ANMN MO3BONAT NepefiT KO BTO-

pouy aTanmy, I'Ze OPEIACTOMT OCYMECTBMYL OCHAMEHME CHCTEM BEpTR=

KaNbHOrO APeHaxa NpUOOPAMM JIA MBMEDEHMSA NAPAMETDOE, XapakTe—

PHSYDNEX NMpOTERAaEWE MpOUEecca PAaCCONGHHF, OCYMECTRIAEMOrO pa-
doTanuMMN yCTAHOBKEME BEPTHKANBHOrO ApEHAXA NpH MOAARaeMol Ha
NPOMHEBEY BOAS.

Ha oroM X6 3rTanme CHCTOMHE BEPTMKANBEOTO ApeHaxa OYyZAyT
OGOpYAOBATECH YCTPOHCTBAMM TONEMEXAHMEM, C MOMONLN KOTODHX
BOSMOXHO OCYNECTBNATH KOHTPOXR 3a paloToM yCTEHOBOK = NOXy-
yarh mafopmaunn (“"padoraer™, "me padoraer”, "aBapua"), a TAK-
X8 OPH HEOOXOZMMOCTH BKIDYATH HAM OTHANYATE TY WAM MEYD Tpyn=
ny cepaxms /2/.

OcymecTBicHNEe K TPETHEMY 3TANy IAyGOKMX icmennnmﬂ.
noapoxnApmAX CHOPMYNHPOBATE ANTODHTM JUDABAGHHR CHCTEMON BEp-
THEANBROTO JApEH&XA, JACT BOBMOXHOCTH MepeiiTH K aBTOMATHSANME
ynpaBieHER WIE K [EHTDAANSAIEM YNDABAGHHA yCTaHOBKAMH BEDTH-
KaJIbHOIO JAPEHANXA C MOMONEN CHCTEM TENeMeXSHMKH B COYETAHHE C
BACKTDOHHOR yNpaBnADmE# MAUMHOHR. ]

B macrosmeill cTaThe M3NATaeTCA MATEDMAN O MOCTAHOBKE
9899N ONMpeAcCAEHHA BNTOPHTMOBR YNpPaBNEHUA CRACTEMO# BepTURANE-
HOTO ApeHAXA B BADHAHTE LEHTDANHIAOAE, T.&. CORepEaENe
TPETEEro Prana BHOXPONNA CPEOACTE JNPABAGHHR 3THM O0BOKTOM B
QEARX paccOneHRA BACONEHHHMX ODONASMHX B6Merh B MANNOPATHEHOM

nepHoONe .

Ll 8 it
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OnEcafAKe CHCTEMH BEPTHKANBHOIO J[peHaXAa
W CYMECTBYOmMMUX Cl0CO00B yNPaBiGHES ep

CoBpeMeHHad CHCTEMA BEDTHKAIBHOTO ApeHaxa TEPPETODK-
aNBEO pacnoyaraeTcs HA MAOHAXY A0 HECKONBKEX JI€CATKOB THOMY
reKTap M BEKIpuaeT B ¢e0f, KaK MNPaBHIO, HOCKONBKO XO3AHCTE
(COPX030B, KOIXO030B).

Tak, CHCTEMA BeDTHxalbHOTO ApeHaxa Ha HypysAHCKOM uaa—
cnee B.Crapolt s3oxe opomenusa I'onoRHQHM CTENH pasMenseTCA Ha
mnomaal 68,4 Thc.ra I'yaucranckoro W CHpAaPBUECHOIO paiioHOB
CupiapsRECKO# oGnacTH, TAe paclomaranTci coBxosH "Commanmuam’
"Maner", "lecxoa",loxxos m pAX KONXOB0R.

(0mee KOINYECTHO CKPAXNH BEDTHEANBHOTO ADEHARE, B COOT-
BETCTBHRA e YTBEDEAOHENM NPOSKTHHM 3AJ7IaHMEM, Ha 9TOR CHCTEME
cocrazdr 212 uWTyK.

Kpoue cHBaxWH, O0OpYAOBAHHHX HACOCAMM, B CHCTEMY Bep-
THKAILHODD JAPEHAXA BXOAAT TAKEe HalROZaTeNbHHE CHBARMHH; TDYyH-
TOBHE KOJOXOH M8 WSMEPEEMA YPOBHEl I'DYHTOBNX BOZ B NBHESOMETDPH
WA M3MEDEHHA YDOBHA OHE3OMETPHYECKOro Hamopa. JKCInyaTannf
CHCTEMH ocymecTBiaAercA [yaucraHckiM W CHPAAPBUHECHAM 3SKCIIyaTA—
NHOHHHMM YYACTKAME, MOZYMHADEMMHUCA YNPABIGHUD MEAHOPATHBHHXY
cucrem (YMC) 06a¥OC.

dxenayaTanuA ocymecTBaAeTcA 0ea CPEACTE NEeHTDANM30BAH-
HOT'0 YODABJEHWA M TONYYEHHs HHOODMAUME TeXHMKaME-HAONOAaTeld-
MH, O0BOSXanMAMM HA BENOCHNEAEX C MOTOPYMKEMM WIH HA MOMexax
B TEUEHME CMEHH 3JaKpelNenHHe 38 HUMM CHKBARMHH ¥ CcOoO0mANmMMEA
B KOHUE CMedH 00 MMEDmMMX MECTO ABADHAX H HEMCMPABHOCTAX HA
HHX » L .

KorTpons 3a MENMODATHBHEM COCTOAHMEM TEDPDUTODMM, HE
'KOTOpOl pacmonoRéH BEPTHHANBHHE ApPeHaX, OCYWECTBAASTCA MEpco-
Hazow YMC (3aMepH -~ ypoBHEN TDPYHTOBHX BOX, MBE&30OMETDHYECKHX
HaNopoB, MHUHEpaIM3AUMNM TPYHTOBON M OTHKAYWBAEMOM BOX, CTENEHM
3a8CONEHHA) , \

B cany paccpei0TOYEHHOCTHM CKBARME HA OJHOT'O TEXHHKa=
HafaozaTens npexogurcd 6-I10 cKBAKMH, HOTODHE, YUWTHBAR OTCYT-
CTBAE ZOCTATOYHO XOPOWMX NOABEIA0B K CKBAXWHEM, OCOGEHHO B
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OCeHHe-3HMMHNY TMepHox B NyumeM CAyYae MoryT OHTH' OCMOTDEHH B
OREY CMGHY.

B Crapolt soHe opomeHEA l'omofgHo# cTemM, I'Ae EOIMYECTRBO
ckBaxug Oyzer IIO0 mryR, NpH CymeCTBYUmEM CHocobe SKCOEyaTa
OEE norpeCyercAa IS0-200 rexmEMkoP-HAGHDRATENEll, NPHE BTOM MOTYT
OHTE MPOCTOM CKBAXHH ;IOKa 0yZeTr YCTAHOBIOHO, 9YTO OFW He pado-
TADT B COOCHMEHO AHCHETYEDY.

' HsBemenne AMcheTYepa 0 NPOCTOE CKBAXHE NPH AAHEOM CHO-=
cofe sxconyaranuu OyzeT KomeSaTecA OT 31 9aC., KOI'ZlA CHBARHEHA
BHENA K3 CTPOf Cpasy Xe IOCHe MOCEMEHMA €6 JAGXYDHHM TEXHMEOM=
HadnoAaTexreM, A0 7 Yac. — OPH OCTAHOBKE MEepej NMPHESZOM HA HEE.
(06 apapum HexypHHH TexHME-HaGIDAAaTEN: MBBEmMAET AHCIETuEpa
MHOCNE OKOHYAHMA CMEHH).

CymecTBypmMe cnocoOH YyNpaBOGHHA CHCTEMON BePTHRANBHOTO
ADEHAXA 38 OCHOBY NDHHUMANT rpaduKk, B COOTBETCTBMM C KOTODHM
Ha MecTe CKPBAMWHN BENOVADTCA B PadoTy MNM BHKANYANTCH,

Tpafur CTPOMTCA HA OCHOBAHMM DEKOMEHZOBAHIHX MPOEKTHH-
Mil ¥ HAYYHO-HCCHEJOBATENBCKEMA OPPaHM3ANUAMM DEXMMOB OTRAYEK
M, 6CTECTBEHHO, HE MOKET YIMTHBATH MHOIMX PARTODOB, HMEDIHX
MECTO NpM peankbHOM SKCHAYATAUME CHCTEMH:

d) RIMMATHYECKHE YCHNOBMA AARHEOTO THAPONOrHYECKOT0 T'OZ4E;

G) ycnoeHA HoHRperHoro xosalicTma;

B) BIMAHWE NMPOXOAAUMX BOIM3M KAHANOB,HKONIEKTODPOB H T.J.

llpm Taxou cnocole ynpaBAeHHMA MOryT OHTHL CIy4YaH, KoIza

CKBAXMHH CHCTEMH BEDTHKANBLHOI'O ZPEHAXA NO IpajUky ARONXHHE pa-
GoTarh, a daKTWYecKM MEIMODATMRHOE COCTOAHHe 3TOT'0 He Tpedyer
NpH 3TOM Oy/AeT WalMmHe 3aTpPAYMBATHECHA 3NEKTDPOHEDIHH Ha palory
CKBAZMH; MWIM - no rpafuKy CHBAEMHH AOARHE OHTE OCTAHOBIEHH, &
HakTHYECKOE MENMODATHBHOE COCTORHHME TOPDHTOpHE Tpelyer padoT
CHCTEMH BepTHEAABHOI'O ApeHaZa — STO NPHBEJET K eme COoNBmEeMy
YXYAMEHHY WMEeNHOPATHBHOrO COCTOAHHA O00BEKTA.

lo-BrAMMOMY, cnocol ynpaBneHdAs No rpapuxy, cocTaBlIEH=-
HOMY 3apaHee, He JIMEEH HEJNOCTATKOB, KOTODHE MOTYT OHTE yCTpa-
HEHH C DOMOWED YCTPOHCTE,YUHTHBAKUMX HAKTHUECKOS MENFOPATHBHOS
COCTOARNE TEePPHTODHN,I'Zlé pPaAcOONOXEHa CHCTEMAa BEPTHEANBHOTO
Apenaxa (4),
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POpuyARpPOBAHME UEAN YUpPARKEHMH,
DhleneHNe ABTOMATHIHPYEMOro O00%eKTA

COBpeNeHHM® CHOCOOM YUPAEIEHWA OHOTEMON BepTEEKaIBHOIO
ApeHaRa AANGKO HO COPEDEEHNM,A TPH SEAYHTENLHEOM ECNHUECT-
BE CEBAXNE 5 CHCTeMe CYAYT TOXHNVOCKN EO OCYMOGTBNMM,
[logromy HeoOxomimMo paGoTats WAX OCOCHOBAHWSM CHOCOOA Y-
PABNCRNA YCTSHOBHANK B CHCTEME BODPIRXANLHOIO ApoHaxa ¢
NUXONBD CPSACTE ABTOMETHEN N TeN@MOXAHWKN,

B DTOM CHYN&S MM MONeM DACCMATPHBATS yUDABIemKe CNo-
TEMOH BEPTHKANEHOrO IPOHAXA,KSK YACTH ABTOMATHSHDOBAHEON
CHOTONH JUPABIGHNA BOXOXOSAHCTHOHHEM KommEexoom (ACY,BEX),
B EOTOPON CNEZAYyeT BLAGAMTE IMEMOHTH YUACTBYWIME B coope
EEGOPMANER O COOTOHHMN OGHBKTOB B WACTHOCTE M CHCTOMM ~

B HONOM.& TANKS COOCTBEHHO O0BOKTH YNDEBRNOHNN,
JneueHTH, yYBCTAypmMe B cObpe mmdopmanmim, NpejCTARNADT

HAGADpAEMHe [€DEMEeHHHE,XapanTep WSMEHEHHMA ¥ a0CONDTHHE BEmm-
YNHY KOTODWX ZawT MPSACTABASHWE O NPOXOARMEM npouecce (pacco-
TNEeHHM MIH 3aCONSHKE). -
K mvM B CONSmE# CTENeHR OTHOCATCH! L

a) ypOBEH: TDYNTOBHX BOR /1,43, |

0) ypoBen» MEe3OMETDPHYECKOLQ Hamopa 4, ;

B) pasH¥Na MeXAy ypOBHEM TPYHTOBHX BOA A yPOBHEM
nhes3oMeTDNYECKOTD fiamopa af

tﬁh-b{ﬁ. f‘:rm ?

(UDE NPOTSRAHMN NpOLECCE PECCONGHMR =Af , & NpH 3acONeHHN
- +ah ); = -
I') WHHEDANHSALMA TIDYHTOBHX BOX M, ;
E) creneHs 3ACONEEMA NOYBO-TPyETOB J,,. , & TAKXe
PACXOAH BOZH, MOCTYNANNEE HA OPONEHME HIM [DOMHBRY SeMeNs JaH-
ROT'O Xo3fitcrsa - 4.
#z mpumepesnoro mepevuEf NepeMeAHHX. MEPBHE TDPH MOTYT
OHTL OTHECEHM K OCHOBHHM NApAMeTpaM, WSMEHAOWEMCA BO BPEMEHH,
OTHOCHTENLEO OHCTDO, 8 NOCHERHEE = K MEZANSHEO HIMEHADMMMCH N
OTHECSHH K BenoMorareasiuM (xpewe § ),
[JosrToMy AsMepesMe NEPBHX TpPEX, MO-BMAMMOMY, HONXHO OCY-
MEeCTBAATHCH ONEpPaTHBEC, A NMOCHeNHMX - nepMmoamueckn, ([lamEne o

f



I11

pacxomax B0AH, NOZapacwolff B x0sAMcTBa HA NONAEBH :nn'npnuun-
K, OGYAYT NOCTYNATE K3 YODABAGRHA ODPOCHTENBHHMH CHCTEMAM¥ -
J0C).

ABTOMATHIMDYEMHME SUEMEHTAMM CHCTEMH BEDTHMEANBHOIO
Apesaxsa OyZYyT CAMH CKBAXMEN C yCTAHOBRISHHHM B HMX HACOCHO=
CHNOBHMM 0GOpyZOBaHHEM. YRpaBIeHMEe W SaNUTA €r0 OCYmeCTBAAETCH
co cTaBiEeil aproMaTHdYeckoro ynpasnemmA (CAY), cxeMa EOTOpHX
o0eCcNeYHEaeT BHNONHEHHe TPelopauMil TEXHONOTHH EEDTHRANEHOTO
Ipenaxa,

‘Hsweperds ypoBHEH TPPYHETQBHX BOJ M NHE3OMETPHUECKMX Ha-
NOPOR MOX6T RHUONHATHECA COGHUANEHHME NPEOODEMA - YPOBHEMEpaMH,
yCTAEABNNBACMUNE COOTBETCTEEHEO B IPYHTORHX KOTOZNAX M MHe3o-
M@TDAX C aBTOMATEYECKOH mepejaveldl NoKasammil P AMCHETIEDCEMH
OYHEKT ¢ MOMOEBD cpeicts Temensuepesns (TH).

YeranoBnen®e AOCONDTHOW BENMUMHE M 3HAKA DA3HMUH SHA=-
9eHA# YPOBEE@ I'DYHTOBHX ﬁnn_a M-E20METPHYEAROTO Hamopa MOREeT
OHMTEP BHIONHEHO AMpPepeHOHDyDmEM OPHOODOM HA MecTe WIH, MocHe :
nepejavy®, Ha JINCNeTYEPCEOM OyHKTE, "

Onpegedenne MRHEpamNBanWl IDYRTOBHX BOY R CTEeNOHM 3aco-
NeHAA NOYBO-TPYHTOR HA pTane OFCYTCTEUA HeolXogmEX RpEJOpOR
BHOOREASTGA cHIaMu mepcomana JMC M mocie o0paloTRE JAERHX B MEIHO-
PaTHBEEX Xad0opaTOpEAX OHM HOPeAaANTCA HA JRCHETUSPCKHE OYyREY ANA
PHECSHNA MX B OpPOrpaMMy YUDABIGAMAZLYAA X8 M3 YOU mocTynanT ZaHEHe

0 NOAABAEMHY pacXofax BOXH,
JOopapaAomuuE BO3ZcHCTEBHAMM GYLYT KOMAHZH HAa BEANYEHWE

¥ OTRADYEHWE YCTAHOBOE, KOTODHE NONXHH NepefaBaATBCA ¥ BHTTON~
HATHCA CHCHMANELHLUME CDEACTBAMK — ARTOMATHYECKH, C MOMOEBD
cpezcre cOopa MEGOPMANME, ARANH3A ee M NDHHATHA DEENCHMA, WM,
HA NepBOM 3Tane, AMCIETYEpOM Ha Case cOopa MHDODMAUMK, AHATH3A
M OPHHEATHA DEmEHMA, OCYNMECTBIASMOID TAKHM X€ yCTDOWCTBOM, pa-
doTapmero ® KayecTBe COBETUYMRA AMCHETHYEpA,

B cayuae, ecAM npH padoTe CKEAXMH MENNODATHBHHHA SBHEKT
He® AOCTAraeTcs H3-38 HEJOCTATOYHOTO ' KOMMYECTBA BOJH, MNOJABAE-
WOt B ‘XoB3ANCTBO HE NMONMEB MAM NPOMHBKY, CHCTEMa JOJXHA CHIHa=-
AM3RPOBATE O 3T0M ZHCMeTYepy, KOTODH{ B CBOD oYepens coodmaeT
o6 aroM B YOC, ynpapiswmee paclpefeleHdeM™ BOAH B X03mlicTse,



CocranienMe CTPYETYDHOM CXeMu
ofBexTa yupaslenus

HeoOX0ZMMO COCTABHTE CTPYKTYPHYR CxeMy OOBEKT& ynpas-
NEeHH M YCTAHOBMTH IPAHMUHHE YCHOBMA, ONpeXenfpmMe ero mycx
WIE OCTaHOBKY, HA OCHOBAHMM WMEDMMXCR NMDEACTABAECHAN 0 KOH~
KPETHOM BWJZle KAUECTEeHHNX SABMCEMOCTEH MeXAy nepeMeHHHMM
o0LeKTa, T.e. anpuopuo /1/.

CEcTeMy BepPTHRANBAOI'O ApeHAXA MOKHO PACCMATPHBATE B
BHAE DAZE COCTABAADEEX, KOTODHE MPEACTABAAUTCA AOKANLHHMN
y9acTkaMe (HanpuMep, B MPEZENSX XO03AHCTEA — KOAX038 WAH OO0B-
X038), Ha KOTODHX MOTYT KORMTPOAMPOBATHCA NADAMETDH, COpeje~
NA0EHe BSOOXOZMMOCTH: pPAsOTH MAM OCTAHOBKE PAacNOXOXGHHEX TAM
CHBAXMH BEDTHKANBEOTO Jpedaxa (puc.I).

Ope sToM KpoMe MEfOpMANME, DOMyYaeMOWl C AaHHOrO ydacr—
K8, HeOOXOAMMO MMETH CBEAEHHA C COCEJHMX yJYaCTKOB, TAK KaK
HOAB3A He YUMTHBATS MX BUWAHMA EQ.ASHENH, NOXKaABHN|l YyUaCTOK.

TaguM oGpasaoM, CTPYETYPHAA cxesa O0OBEKTA YNpABAGHMA
GyZeT BHIMAiReTHs CAeAyrmMM 00pasoM (pHC.2).

Cucroma pazfupaercA #8 P - yUuacTEOE. U Kaxmoro yvacTxa
nocrynaer HajopkamnMs - O HAGAOAAGMHEX NEpeMEHHHX, TARaR X6
HHODMANHA COOMpAETCHA CO CMEEAMX yYACTKOER, cO0p W olpadoTEa
WHQOPMALKYE NPOX3IBONETCA COOTBCTCTBYDMMAE 3AcMOHTEMN YJCTPOM-
CTBR TeNeMEeXAHMKH K PBOAMTCA B MANMHY.

llocie apanmM3s EEQOPNANMA CPABEGHWA ©6 C JaHHMME B (No=-
K6 OonepaTHBHON MAMATR M C YCNOBMAMM CHOKA HEYANLENX [DOIDAMM
A8eTcA KoMaHpa 4  Ha NYCK MON OCTAHOBRY ZoHCTEYOEMX Ha yda-
CTKe CHEAAMH BEDTHEANRHOIO JpOHAZA (4BTOMATHYECEE WIM B Ka=
YecTEE COBSTA JUCNeTYepy, KOTODHN BDPYYEY® MDOEBBOAHT Ty ENK
HEYD Omepam#n).

_ HcxopHue ganpde I MOCTDPOCHMA CTPYKTYDPHOW CXeMH -
BHjeneHHEe HAa 3Tane GOpDMyAHDOBAHAS 38HAYN YODPARAEHAA BO3MY-
mAvuEe M JOpABIAOEHE BOBXEHOTRRA.

Bosnymanmie BOSgelCTBRA - HOONOEAeMHEe NMepeMeHHHE, Ol-
peAelANIKEe MENKODATHBHOE COCTOMHME YIACTKA, M3MEHANmMEecH IpH
NpérpamesENy KA OrpaHMuMEeHRR NOJAYE BOAH HA i:goxunar B OCeHHE~



@ — O0O®BexT yNpaBNGHERA-CKBAXNHEA BEPTHEANBHOTO ApoEARA]

o0b8ET YUIDABAGHHA-BOAOBNNYCK B Xo3aficrso(nxoxmr B ACY YOO
of— myEET HEHODMENNE O MENMOPATHBHOM COCTOAENE HA YYACTEe;

S

o7~ %lﬂn PMEIUE O MEXMOPATHBHOM COCTORHAM HB COCENHOM,O
YUACTHOM;

U = ayuxe HGOPMAIN O Dﬂﬂmﬂ BOMIM NMOZABAEMOR B :uanlcﬂn.
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SMMHMA MEPMOA WM YO X NpPH NONUBE B BETETANMOHHNN NepuOX,
.4 TAKEe NP OCTAHOPKAX paCOTABEMX 70 BTOT'0 CKBEAXEH BEpPTHHANER-
HOI'O ZpeHaxa HE JaHHOM yYacTKe, WIH HAa CMEEHHX C JAHHHN ydua-
CTHAMH, 1

ynpasaspmEe BO3AEHCTEHA HANDABNARNTCA YCTDOWCTBOM ym-
PABNEEHA HENOCPEACTEEHHO O00BEKTY YNpABIEHMHA.

'paHnyHHEe YCAOBHMA, ONpEZENAOmUE HOOOXOXEMOCTE YUpaR-
neHnA OOBEKTOM, OYAYT CHEiyKmHe.

4) OCTAHOBKA CHCTEMH BEPTWKANEBEOTO JAPEHAEa NpH

Gp-Hf  =+ah,

Ly

Jf!'-l".' é"%ﬁw'

Mﬁ&ﬁ )

£

6) MycKk CHCTEMH BODTHKANBHOTO APEHARA NpH
’ ’érd' "ﬁfzﬂ-"ﬂ'h

s > Spon »

J"'nr.-':{ - ﬂfwr
Tae ; JF"?- BEIWYHHA CTENEeHM §EEMEHHE NoYBO-I'DYHTOR,

NMPpUHATAA AONyCcTHMOW AAR AaHHOTO pailtoHa;
J$W?~ T0 Xe = MMHEpANH2aiud TPYHTOROW BOAM.

ANTODATMH IHFEBIEHHH.EHﬂTEHEHH
BEDTHRANBHOTO JADEHAaxRA

CHcTeMH BEPTHRANBHOTC APEHaXA MOUYT OHTH OTHECEHH K
00BEKTaM yUPaBICHMA, ANA KOTODHX TPYAHO TOYHO ONPEAENMTE MX
NopejcHMe Ma—-3a CHOXHOCTH NMpPOMCXOAAMMX B HEX OpoUeccORB, &
TAKKE HEJO0CTATOVHOCTHA NonyvyaeMoR MEPODMAOMM 00 MX COCTOAHMH.

[loaTouMy AATOpPHTM YNpABJNEHHA TAKMX CACTEM MOXEeT OHTH
NMOCTPOEH HE MPUAUMOE CTATHCTHYECKHMX OLEHOK COCTORHMA M Nocne—
LYOWeIo PAsBMTHA NDOMCXOXAMMX B HHX NMPOUECCOE.

Ha ocHOBe aHamM3a monydaeMol mMpH 3TOM MHHOPMAUMH ONpe-
HeNfeTCA M 20HA ONTHMYMA NPOTEKaKUA npouecca. Takue yNpABIAL=
M€ CHCTEMH HASHWBANTCA CAMOHACTDAWBALEMMUCA M SAANTHDYOEMMMCH.
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III'II QOBANNMA MX ANA menell aBroMAaTWYecKOr0 ympasaemma /3/.

BOALEMHCTBO CHCTEM ABTOMATHYECKOrO yNPABAGHHA palo-
a0t noa AelicTBHEM DASAMYHHX BOSMYNMADNEX BO3AeilcTsMi#l, M3 Ho—
TOPMX YACTH ABAASTCA CAYYANHHME (PYHROMAME BDPEMESHM,

J\is pAZa CHCTeM,B TOM UMCAe ¥ AIA CHCTEMH BeDTHKANE—
HOT'O ApeHAEA,BAMAENEe BOSZeRCTEBER ciyvalHoro XapakTepa HMeeT
AOMHEMDYNMEE SHAYEHWE M MOSTOMYy BOSHMKAET SAXAYA ONpejene—
HHA YOpaBAADEMX BOoazefcTBHll MO CTATHCTHYSCKEM XADaHTS pHCTHE-
KaM HAGHDIAGMHX BXONHHX BENWTAH ¥ NO MIBECTHHM MapaMeTpaM
CHCTEMN, ‘

Haronnennuft MaTepHan mo peaynbraTaM HaOmoaeHEE 38 HE-

ROTOPHMM CHYYAHHNME BOBMYMADEMMH BO3ROHCTEMAMM 86T BOSMOX-

HOCT: MOCTPOEHHA MATEMATWUECKOTD OXMAaHms dymxmme ¢ (y).

ipw sTOM 8ajjaya COCTOMT B TOM, 4TO NPM » HACHNAEHMAX 38

BO3felicTBAEN CTYYAlHOTO napaMeTpa » NOXYJADT SHAUGHNA
& i s |

3TH 3HAYEHHA pna:fn: HEKOTOPYD caydaliuyp BHOODKY M3
COBOKYNHOCTH BO3MOXHHX 3HAWGHWHl BENWUMRH ¢ . Ha ocHome nomy-
YeHHHX ZARHHX Tpefyercd onpezenurs gyHxmwao & ( f?’} AAA AOT=
HOCTH pacnpejelieHHs CAYYAHROR BenRYMAMN .

Haunyammu oOpasow dyskums @ (¢ ) EBXOAMTCS 1O 66 Malk-
cHMYMY (WA MMEMMYMY); TAKMM 0CpasoM, ONpefelfdeTCA BepoATHOE
BoszelicTEMe caydailHoro XxapaxTepa ¢ Ha ofneKT YIpPABICHHA.

Mcrnonpayna yxasaAHHWW METOX MOXHO CTPOMTE CTATHCTHYECKH
ofyyaemie CHCTCMH, BHANOTWYHHWE NMPHECASHHON HA DHC.C.

B cwcremy ynpamnesms (B GNOR HAYANBHHX NpOTpaMud) mpea-
BADHTENBEO SAKNAJHEANTCA HEKOTODHE NDOrpaMMH padoTH YyCTAHOBOK
BEDTHKATBHOI'O JpeHAXA, KOTOPHE MOTYT M HE O0ECHEYMTE ONMTHMYM
mpoiecca pacCONeHHms Npd padoTeé CKBAXHH,

IyTes NMpeABapETENbHHX BSANPOCOE BBTOMATHIECKHM colMpaer-
CH CTATHCTHYECKAR MEDODMAINA, BEKANNALNAA B Ce0A 3HAUSHMA OC-
HOBHHX DAapAMETpOB, ONpeAelANMHEX peXuM ABHHOT'O mponecca.:

OzsoBpeMeHno ¢ (pxcauueld KAXZTOro DHAYEHHA M3 TPYNIH
OCHOBHHX NapaMerpos /4 .,/ AR OTMETADTCH 3HAYEe-
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HEA W ZPYIUMX NMepeMeHHHX BeNWYHH, CBABAHHHX C TEM KEH' WHEM OC-
HOBHHM TapaMeTpoM (MWEGPAnMa3amif ¥ PAcXoA OTHAYABACHOH BONH
H Talle)e

Kpowe Toro, GEKCEDYNTCH BHAYEHMA BCMOMOTATEABRHHX Na-
paueTpos J,._, /.., 4, HOPPEKTHDOBSHHHX C OCHOBHMME, 0O KO-
POPHM MOEHO OCYWMECTBIATE MDOrHOIUPOBAHWE.

Ha ocHOBe NMONYYOEHHX JAHHHX CTPOATCA QYEKIMM pacnpeze-
NeHHA JAA KAXXOr0 OCHOBEOTO NapaMerTpa NpH PAsiMiNEX SHAYEHNAX
BCMOMOTATEARHHX NADANMETPOR.

[lo pyEROMAM paclpeacIeH s ﬁynjr uruntnna:nuﬂ'uunﬁl-
NENBHO AONYCTHMNE 3HSYEHHA OCHORHEX NAPAMETPOR NPH PASHMYHEX
3HAYEHMAX COCTOAHMA of0perkTa (NPOMCXOZMT NDONECC ZACONEHNS WM
PECCONEENA) M HAXOARTCA HX CPELHEXBAADETHYHHE SHAYEHEA. JTH
AaHHNE Mepepam?Tcd B yerpoMCTEA mpOrpaMMu padoTH YCTAHOBOK, 4
Pa3HOCTH MCOONLIFOTCA Eex MONPEBKE Ha TeKymee COCTOAHENE, BHOE-
paesoe mo NPOTHOBADYEMHYM NARAMETDAM.

JiocTopepHOCTE MomyuaeMoil wadopuamwa B pe-
3yALTATE YCPOAHGHMA W OTCEMBAHMA CaydalHeX 3HAUEGHHW) OpE CTE-
THCTHYECKOH 0GpadoTHEe SHAYMTEABHO NOBHEAETCH.

HecaexosanwA, ReoOXOAZMHE JNA 00OCHOBAHHR
SATOPHTME YODABIEHKA

BunoOnHeHMe YODABAGHWA CHCTEMAMM BEDTHKANBHOTO ADEHEXA,
paGOTADEAMN AIA PECCONEHHA NOYBO~TDPYRTOE, TEXHMYECKE OCYymMECT-
BHMO, )
: B ocHOBE YyNpaBAGHMS AEXAT NEPEMEHHHEe NAPAMOTDH, X&pDAK-
TEpH3YyOmHe MSIMOPATHBHOE COCTOAKME CHCTOMH. . )

SazavaMd MCCASNOBAHAN B 9TOM HALDABIEHMM OYAyT: yTOu=-
HEeHNE 9THX NapaMerpoB, N SABJCIMOCTEN MOMAY «FNMA,YOTaHOBNOHME
NEPROZNYHOCTH MEMEDEHNH, OUPOXENSMNG~HONNODATHERGS COCTOARRE =
KAROW TEPPHTODHN XADAKTEDH3YAT EaMeprAewudil mapaweTp W XD.

TpedyeTcA NPOBOZAMTE MCCHENOB&HHA, DE3yABTATAME ROTODHX
ROREHH GHTL DEKOMEEZAUME NO NPHOOpEM AAA M3MEPSHMA NapaueTpOE
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I TeXHEYecKHe TpefoBaHEA K cpejcTBam cOOpR H Nepexaus HEHOp-
MANEE M YyNpPaBAEEAA CHCTEMOM BeDTMRANBHOIO ApDeHARA.

llepeuncieddde padoTH JAONKHH BECTHCH KOMINIEKCHO CNENH-
BNECTaMH MSIEODATODAMM M ABTOMATUMKAMH, TAK KAK TOXBKO NpH
BTONM MOryT OHTEF NONYYeHH EARGOoNee OGCTOATENBHHE M MONHHE pe—.
SyNETATH.

Kpome 8T0T0 HEOOXOAMMO YyYaCTHE CNEIMANHCTOB MO YIOpas-
AADEEM MATEMATHUECKHM MANHHAM, KOTODHMH KONXHH OHTH COCTAB-
JeHH TEXHMYECKHEe TPEOOBAHMA K TAKOBHM JIA YODABNGHMA CHCTE—
MOl BEPTWKANBHOTO ApEHAXA, & TAKEE BHIONHEHO MaTEéMaTHYECKO®
ofecnededye BONPOCA.

BEBOAH

I. Ynpasnen#e CHCTEOMAME BEDTHKANLHOI'O JDEHAEA B IENAX
paccolieHisi MOYBO-TDYHTOE ~ S478Ya BechMa AKTYANLHAA, DENEHHE
xoTopolf Gasupyercs Ha 3n:aunn:hnnu napaMerTpoB, XapaRTepHSyD-
MHNX MEeNHGPATHBHOE COCTOHHME TEDDHTODHHE, H B BABHCHMOCTH 0T
NX sHadYeHM{ BRANYEHWE MIM OTHANYEHHE CHBAXME BEDTERANBHOTO
ApPeEaXa W NOZauYy BOAH HA MPOMHBKE M MONWBH,

2. DECIAyaTanHA CHCTEM BEDTHRANBHOTO jJpeHaza Oea |\
CPEACTE ABTOMATHEM M TENEMEXAHMKW NDH MACCOBOM BHEJDEHHMH
BEDTHKAALHOI'O APeHARA NPAKTHYECKE HEOCYHNECTBHMA.

+ 3, HamGonee nMoiEO yUpaBIGHAE CHCTEMOH BEPTMKANBHOTO
APeHEXA MOEET OHTE BHOONHEeHO COOTEETCTEYDMHEMN CDEiCTEBEMH clo-
pa HHQODMALNM W YyNpaBIGHHR B COYETAHMH ¢ ynpasaapmell maTeMma-
THYECHKON wauMHOH.

4, Cucrems BeRTHEANBHOTO ApEHAXA N0 CBOEH cnenupuie
H3-38 CACKHOCTH M TPYAHOCTH W3yYeHHA MPOMCXOZAMMX B Helt mpo-
neccoB, a /TaKXe BO3MOXHOCTH HeZOCTATOYHOH TOYHOCTH NoxydaeMoft
HEPODMANME O €€ COCTOAHMM MOXET OWTH OTHeCEHE K CAMOHACTDaM-
Bapmeff cEcTeMe, a yupaBieRHe €0 MOXeT OHTH OCYmEecTRIEHO CTa—
THCTHYECKE oGyuaemMoli cHcTeMOM.

o« lenecooGpasHo COBMEUHEHHE HCNOAB30BaHMA IBM aaa
OCYymecTBIEHHA BOZOpAcNpeZeNeHHA HA MACCHBE M YOP&BIGHHA BeEp-
THKANbHHM APEHAEEM.
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Ge JUA RaThHEEHNMX DEGOT B ABHHOM HANPABAEHHME HEBOOUXO~
ARNO TMpPOBEAEHME KOMMNEECA MCCHEAOBAEMH, OCYHMOCTBICHHE KOTO-
pHX AOTEHO BECTHCE MEJHODATODAMH, SBTOMATUMEAMM H CHENHANE-
CTAME N0 BIASKTDOHHHM YIPABIADMMM MAaUNHAM,

IUTEPATYPA

1. bopsesro H.M., Tyrwep bB.I'. ¥ Zp. fcxomHas nocraHobxa (dop—
MANKI3AOWA) BA7AYM CHHTE3A ANIOPHTMOB yUOpaBieHWA Tex-
HONOTMYGCKEMA OponeccaMid. Bompocd NpOMHENEHHOR EHOBD-
HeTEER, Tp.[HAHKA, Bum.26, M., 1968. .

2, Kagupos X.A., fApomenmail I.M. O cnocofax ynpasleHHA BeDTi-
EANBHEM ADOHAKEK B UeNAx paccoxeEus, Tp.CAHWMPH,
sun. , Tamgesr, I970, ' ,

3. Jocryros B.H. Ynpaprmmmwe uareMaTEYECKHEe MAWMOH, Hsa-RBO
"l amRHOCTpocHME", M., I%T7.

ﬂpﬂami I1.M. BHemmEee BXeRTPOCHAONEHHWE H YyNDABAGHHE yCTa~
HOBXAMM BEPTHXAIRHOIO ZpeHaxa. B oO3opHO#t MHEpOpManuR
[IEHTH MM=BX CCCP "[poeKTHpPOB&HWE, CTPOMTEALCTEO K

SRCONYATANMA CHCTEM BEepTHEanbHOTOC Apenaxa™, k 5, M.,
1969.



M A.KYPMAHEAEB, [I.H.TAK
0 TERMMHOXOTEM B OENACTY MANMHHOTO BOJONOZSEMA

HekoTopue TepMMEM, YHOTDSOXNZeMHS B HACTOHWE® BPOMA
B TEXHWNYeCKOfl XIMTeparype B ofNacTH MAENHMOI'O BOZONOATEMA,

He MOI'yT CUHTATHCH COBOPNEHHMME'N YZOOHEMH ZAH EAyYHOro 00
WE HHA .

Ozum @ T¢ XO NMOHATHA, ABNOHMA, BENANYNHH y DA3HHX AP-
TOPOE M B PA3ANYHHEX HAYYHHX TPYAAX NHEYTCHA N nﬂnap&umun
no-paskoMy. Tak, HanpuMep, TepPMMHM "IpOMBBOANTEABHOCTE",
"pacxoa", "mozaua® oGosEauapT O0BEM BOAN B KYOWJECKEX Mer-
pax mam IuTpax, mpoTexapmKil 88 EAMHHLY BpeMenM (M°/cex,
a/cex, u°/uac); "ckopocrs BpameEEs", "umcNo oGoporos”,
"oGopoTHOCTE™ — RONEYECTEO OGODOTOR MANMHH 38 GANHMIY Bpe-
MeHH (o6/mun); "crarmueckuit mamop", "reomerpuueckuit mamop",
reogeamueckult Hamop™ = pasHOCYE OTMETOK BeDXHero M HEEXHETIQ
0eef0B H T.A.

Econ TepuMEH "nmogava®™, "OpoH3BOZNTENBHOCTE"™ mpEMeHR-
MH MO OTHONSHHD E BOAONOAGEMHHM MANMHAM R OyAyT 0603HAYATEH
KONMYECTEO BOJH, KOTOPOE MOABMMAET HACOC B GAMHMIY BPEMEHN,
TO NPHMEHEHNE DTHX !EMI!EIB B OTHONEHWN I'EJPOTEXHHYECKHX
COOPYREHHH OKaxeTcH HBIJIESIHII. 37ech Gonee yMeCcTeH TEPMEE
'P&GIQI."

"OGopoTHOCTE™ ~ TEpMEH, B CBO@ BPOMA DEKOMeHIOBAHHMM
Kouureroum Texsmveckol Tepumsonmorwm AH CCCP /I/, xopomo or=
paxzaeT KapTHHY ABRICHMA, 0003HAYADMErO0 KONMYECTEO 00OpPOTOB
noGolt BpamapmeHcs MANMEN 38 OAMHMIY BPeMEHH, HO INOXO COTNE=
CyeTcA C TeXHMYECKOW NeKCHKOM, I7Ae 9T0 NMOHATHEE NPOAOAXAET
0003HAYATHCA BHpaxeHEMeM "wucio oGopoToB". Cunoso "ofopoTHOCTR™
B TEXHHEE HE NDPHEMAOCE.

Bupaxenme "WANMHEHE Kasan" y OZHMX &BTOPOB OGOIHAYAET .
KaHal, KyAa NOCTyNAET TONBKO TA BOAA, KOTOPAR NpOmAA Yepes
HacocH. B aToM cayyae MOABOAAmMM# KAHAN HACOCHOM CTAMNMM mep-
BOTO NOALEMA HE CUMTAEGTCH MANMHHEEM, Jpyrue aBTOpH CYMTADT
"MANMHHUM KasanoM"™ Bce KaHanu (MOABOARmME M OTBOAANME), B CH-
CTEM& KOTODWX HMESTCA HACOCHAA CTAHIMA,.
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[lo mpMepy I'HADOSHEDPrETHEM HA MEIMODATHBHHX HECOCHHX
CTAHOMSAX HAWIM yNOTPeONEHHE BHPANEHHA: "unﬁurnﬁunﬂe Hy=au",
"rpaHcfopMaTop COGCTBEHHHX HYEA". CMHCNOBOW AHANMS DTHX Bh-
PAReHMM NOKA3HBAET HENDABMNBHOCTH WX NPEMEHEHHA AAA BACOC-
HHX cTaHOMi. BeAkoe noTpelneHHe aNeKTPO3HEPIEE HA JacocHoft
CTEHOWH ABNAETCA 3AaTPATON HA cOOCTBOHHNE HYEJAH. S7eCh HET
He COOCTBOHHHX HY®XA. JJIf HACOCHHX CTAHUME fpaBMIBEHee GyzeT
yoorpeGnenue Bupaxenuii: "BcmomorarenbHHe HyEAN", "rpaHcdop-
MATOP BCHOMOTATENBHHX HyEX™.

[lo mpuMepy IMADOHEPIeTHEM NDEHATO HASBAHAE MCHNUpPANE—
HAR KewWepa mnenrpolexHOro Hacoca®. llpaBo HAa caMOCTOSTeNBHOE
CYNeCTBOBSHHE BTOT TEPMME MpPHOGpeTacT CNATOAADH TOMY, UT0
MOXZYy paCouymM KOMECOM M CNHDANBHON kKamepol cymecTByeT eme
HanpasnApmEll annapar. Ha nenTpoCeXHHX Xe HECOCEX HANPARIAD-
mero annmapara HeT M COMpanbHAR KeMepa OLHOBPEMEHHO SRIAETCH
H KOpOmycOM Hacoca, MO3TOMYy ©e NpaBMIBHEE MMEHOBATE "CNHpAl-
HH}{ KOpNmyc Hacoca".

HacocH, mpepHasHAueHHHE HENMOCPEACTBEHHO ANA MeNMOpa-
THBHOT'O BOJONOAGEMA, B OAHOM CAYyYAG HAGHBANTCA TNABHEME Ha-
COCEMHE, B JDYTOM — OCHOBHHMH HaCOCAEMH,

Taxgwx mpumepos, PHe yTOYHEHHE TEDMUHONOTHM SENAETCH
NONEG3HEM ¥ HEe0OXOAWMHM,MOEHO MPUBECTH MHOEECTBO.

[IpuMeRUTENEHO K MANMHHOMY BOZONMOABEMY TEXHHUECKAR
TODMMHONOIMA MORET OHTE HOHKPETH3MDOBaHA, YTOYHEHA M pacHu—
péHa B cHequfuUecKOM HANpaBIeHHH. 9T0 YTOUHEHHE XONXHO AUK-
BHANPOEATD NPHMEHEHHE HAYYHO HEOOOCHOBAHHHX W C HETOYHHM
CMHCIOBHM COJjePEaHMEM CNOB M BHDaxeHMH B HAYUHHX TDYA&X,
OPUUMANEHO} MEepemuUcKe M TexHMYecKON MHMTepaType.

B BacTosmee BpeMf CyMECTBYET DAX TEPMUHONOTHYSCHHX
CNpaBOYHMKOB, BHNycKOB TpyZoB AH CCCP, moCBAmMEHHEX OTHEAE~
HEM pa3Jienad HAYKM B TeXHAKH, HexoTopHe TEDMHEH M MOHATHA
ABIADTCA OOWMME ANA DPA3NMYHHX OTpagiedl TexmMki, [0BTOMY NpH
COCTABIEHHH HUXENDPHBEACHHOI TﬂﬁlEﬂ+ TEDMMHOB B MAUMHHOM B0
AONOZHENE MH TPOCMOTPENH JNMUTEPATYDHHE MCTOUHMKM 1O TEpPMEHO-
JOTHH, BKIWYAA OCNACTH, CMEXHHE C MANMHHHM BOZONOZBHEMOM, HO

HE MMenuMe HENMOCPeACTBEHEOT'0 OTHONGHHMA K HuMm /I,2,3,4,5,6,
7:8492/% '
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B HacTOsmEld CTAThEe PACCMATPMBANTCA TONBKO TE TEPMHHH,
KOTOpHEe FRIAWTCA COEHEPWUHNME AIf NALKHHOTO BOAONMoAnEMa(radx:. )

TepMMEH, DeROMEHZOBAHHHE B COENMANLHHX BHIyckax Kows-
reroM TexHWyeckoft repuumomorum AH CCCP ® mEpoxo npHMeHAEMHE
B MENHOpamME ¥ CMEeEHHX o6nacTAX HAPOAHOTO XO03AKCTBA, HAMH HE
paccMaTpEBANTCH, 38 ECKIDYEHMeM TeX cliyuaeB, KOrja B CaMHX
ﬁzu:.nunxcnax HaOnpmapTcA HeTouHocTH. Tak, HANDUMED, B BHIYC-
ke ¥ 21 ~-"TepMEHONOTMA THAPOTYPOMHEE" M B BHNMyCKe ¥ 56 =~ - |
"lonacTHHe HACOCH™ OZHO M TO X6 MOHATME DEKOMEHJ0BAHO B OZHOM
cIyuac HasHBATH "cTATMUECKHH Hamop", B ADYTOoM-'reoMeTpHYECKER
Hamnop".

llers HacTOAmER CTATHH - MONMTKA YRYUYMEHHA KavyecThBa
eCTECTHEHHO CNOXMBmelicA TEePMMEONQIHM B OONACTHM MAWMHHOTO BO-
AONOABEMA,

Paspadorka ynopazoYeHHOW CHCTEMH TEDMMHONOI'HE = Kpo-
NoTANBHI ,AAMTeNbHHl nponecc. llosToMy aBTOPH CYMTALT, UTO
AagHaf padorTa ABNAETCHA TONBKO HAYANOM TAKOr'0 yNODPAZOYCHMHA.

JRTEPATYYA

1. TepuMHONOTHA TUAPOTYpOME, KOMHTET TeXHMYECKOM TEpPMMHONC—
rm AH CCCP, I953.

2. TepMMHONOrEA THMAPOTEXHMKM, KoMMTET TEXHWYECKOH TepMHHO—
Jormu AH CCCP, I955. :

3. Tepuusonorusa PAAPOMEX2HMKM, HOMMTET TEXHMUECKQN TEpPMMWHO-

J norux AH CCCP, I947.

4, TepuMHONOTHA MEXABHHKH EHAKOCTH, KOMHTET TeXHMUYECKOH Tep-
umHonorum AH CCCP, I952.

5. TepuuBonorus geraneft wammn, HKOMETET TEXHNUECKOH TepMe-
Honorma AH CCCP, I953.

6e TEPMHHONOTHA OCHOBHHX MOHATHMI aBTOMATHKM, KoMHTET TexuM-
yeckoH Tepuuponorur AH CCCP, 1954, |

‘7. TepuMuHONOTHA BOACMOATOTOBKYM ANA NAPOBEX KOTIOB, Hommrer L |
TexuuYecKoli Tepuuionorus AH CCCP, I956. e
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g, JonmacTHHe HACOCH IEHTPOUEeXHHE ® OceBHe, TEePMUHONOTHA H
GykBeHHHE 00o3HAueHHA, Kommrer TexmMueckolf Tep-
. uuHOmorw# AH CCCP, I%I.
9. @aopuncrult M.M.,Pugaros B.B."HaHocH H HACOCHNE CTARIER",
I {ap-so "Komoco™,1967



B.HJMANKCB, A.f,ERIOYCOR
SHEPTOBAJAHC HACOCA BIBI2-255-3(M

Texuuqeckme xapakTepHcTHER Hacoca, NpUNATaeMHe 3aB0O-
AOM-M3UOTOBHTENEM K HACOCHWM Arperatam, ‘me MOSBONADT CYAMTH
0 MOTEPAX B SNEMEHTaX HACOCHOM YCTaHOBKM, a (Ge23 ananpusa no-
TEPE 00 BNeMEHTAM NPOTOYHOM 9YACTH HEBO3MOXHA OTPAGOTHA Bi-
coxoaddexTuBHON cTYmeHN.,

Ina onpefenenda aNEeMEHTOB NMOTEDPs SHEPTHM Ol BHOpDAH
Ramdoneg pacnpocrpasenHufl B Yadexcrok CCP macoc nis BEPTH=
RANBHOTO ApEeEAma MapEM SiBI2-255-3(M.

llorepn sHepPruM B Hacoce CHArADTCH M3:

8) moTeps B NMOAWMNHMKAX HACOCA;

6) moTeps B NOZBOAAWMX KaHanax (Ha BXoje);

B) AMCKOBHX MOTEDE;

I') o0BseMEHX NOTEps Yepes yNIOTHATENBHHE KONBHA;

A) mOTeph MpPA MpeoGpasoBARMM SHEPTMM B padoyeM Ko-
Jlece M HEUpABNADMEM annapare.

lloTepn B nozmMNMEMKax Eacoca ONPeAenanichy caeAyonsM of-
pasoM. Hacoc arperaTEpoBancs ¢ MOTOD-BECAMM, YCTAHORNEHHUMH
H3 CHeUMANbHOM CTEHZE ANA HCCAEAOBAHMA BAEKTPONOTDYNMHHX HACO-
COB. YpoBeHs BOAH B ofcamHofft Tpyle yOTAHARNMBANCA HHXe pado-
4ero xameca TaK, 4To0H OHO BpAEANOCEH B BOagyxe. K BEpXHeMY
. MOZWHMMEEKY Hacoca No cneuWanbuolf TpyGe MOABOAMNECH BOXA ANH

€ro CMaskM. ( mowomem MOTOp-BECOB 38MepANAacS MONHOCTE, MNOT=
pednAeMan HacocoM. Bec rpysa, ycTaHOBNEHHOTO HA Becax, pap-
nafica P = 87,15 Kr, BecH pasrpyEanMch, MIeYO puyara (pacyer—
noe) ¢ = 0,I57 u,

Cpensee 3HAYEHHE J@CATMKPATHHX H3MEDEHUM Moxaszamui
MOTOpP-BECOB MpHBeseHy B Tadnmue I.

Jarem AEMOHTHPOBANOCE pafiodee Koleco BMecTe o BANOM
H H3MepRIcA KpyTAmMH MOMEHT NpH padoTe MOTOD-BECOB. OH OKa=
SajicA NPaKTHYECHEM DABHHM HYAN,.

I - =5 | 7 ik
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'Taﬂnnua I
‘Nokasamwe Vownwe Ea  ‘Umeno ofopo-:MOWEOCTE,MNOTPEC-
k® : Becos, [KOHNE Dua~ ,  TOB, ;g;:igﬂpﬂﬁgggt]:m
Mol I KT . a, KT : 00/uME ipad.KaTeca B
: : : _1BO3AyXe, KBY
L. 85 2,15 2994 I,0I

[lpy M3MEeHOHMM HANDABACHHA BPaNEHHWs DOTOPA B NPAMOM M
ofpaTHOM HANDABIGHHH YCHINe HA KOHOe puIara OHI0 MeHEMHE,TeM
0T AaBNeHMA cTonda KEEEOCTH (4 = [ M), ZellcrByrmee Ha ETOK,
nepeAawmel ycumue OT puHYAra, :

Taguu oGpasoMm, MOTEPH MOMHOCTH B NOAUMIHAKAX HACOCE
COBNAJNM C MOMHOCTHM, MoTpelaseMoll HacocoM B NepaoM ciyuae

4 = 1,01 KB1,

' TloTepn Ha BXOAS ONpPEAENANMCE NMyTeM 3aMepa JapaeHMHK Ha
BXOA6 B padovee Homeco # B O0C&AHON KONOHHE NEpPeX NMOTPYyXHHM
BIEKTpOABUTATENEM, [IOTEDN HA BXOAE BHUMCHANMCH: KAK PAsHANA
CYMMH ZaBNEHHY{ M CKODOCTHHX HAMOPOB B 2TMX ABYX TOUKAX
(Tadn.2). *

loTepw MOEHOCTH HE ZIWCEOEOE TpEeHWS ONPEZENANHCE 3KC-
NepHEMEHTANEHO MPH BpameHMM padouero KONECA ¢ BATMYUEeHHHMH
BXOZOM ¥ BHXOXOM B BOAE M B BOBIYXE.

TaGnunma 2

Nozaua :Pasauna pas-: PasHuna B :lorepn: :Koaddn-
: :nesnii mepex : sHA BXOZ :OHeHYT comn-
kB .H8C008, lnyonom B paosCHOPOCTHHX:, 'hon ™ DoTunneRuA

MLl ‘nfcex . ~Hamopax . §
: Et;ﬂa:gﬁgun J::BHEH_BGE_ET_ : o, : HA BXOme
: iMoBOZLCTs TR IS
i 65 2.2l s T 0,75 0,514
e T0 2y02 1,69 0,83 . 0,491
e 75 2,88 1,94 0494 0,484 -
4, v 80 3,28 2,2 1,08 0,491
_5. 8BS 3,8 24D 1,3 0,52 -
Cp. '

apmis . ' 045
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"5:»'1 A:ﬁ'ﬂi: "A:F?‘W 3
e A ~ CYMMBDHAS MONHOCTH JMCKOBOTO TpeHWA padoue~

T'0 Koleca, BHANYAA MONHOCTE TPEHAA N0 AOGa-

- BOYHHM NOBGDXHOCTAM HA& BXOAE M BHXONE; .

ﬁ"; = MOMHOCTH AMCKOBOIO TPEHMA NO ZOGABOYHHM 1rm-
BEPXHOCTAM,

F

Yom =, -dlﬁﬁﬁF (2-a2)4(77) ‘ﬁﬁb%

Tz /A = ycunMe, NMepenaBacMoe HA BECH OT DPEAKTHBHOTO
MOMEHTAa CAmaHCHPROrQ SAMEXTPOABMTATENA, KI;
42 = TO Xe, COOTBETCTEYNNES MOMHOCTH NpPH BpameHMH
padoyero koNeca B ROBAYXe;
¢ - Wiewo puyara GanaHCUDHOTO BNEKTPOABMTATENH, M;
»’~ uECcIO 0G6OPOTOB B MpONECCE OMHTa, 00/MME;
/7 = HOMHHAIBHOE UYMCHO 0GOpOTOB, -00/MEH,

B Tatmuiue 3 NpMBEAEGHH DPe3yABTATH J&AMEDOB MONHOCTH M
Hanopa, pasBHBAEMOTO paCouMM KONECcOM C 3JATHYIMEHHHMM BXOIHEMMW
A BHXOZHHME OTBEpPCTHAMH OnarozapfA GpPUKOMOHHOMY HEHTDOCEXHOMY
adPeRTyY HA HADYEHHX ZAHCKAX pacdoyero KONeca.

TaGnuna 3

.Huqﬂucrﬁ norpednAeman Haco-:[aBierue B Ha= :[MCKOBHE
e ke :COM npu gnggauu: pad,koneca:NopHOM TpyOo— :NOTEDE B

o e o et i, T
I 2439 I.0I 8,4 1,38

, DRCMIeDHMEHTANbHOE ONpEefeNeHRe MOMHOCTH IUCHO-
BOT'0O TPEHHA 10 ZoO0ABOYHHM MOBEPXPOCTAM (KOHYCHAA MOBEPXHOCTH
CaHnaxza, 3IaKPHNBANMAR BHXOAHHE OTBEDCTHA M JMCK, 3axpdBanmul
BXOLHHE) TpencTaBAfeT 3HAUMTENbHWe TpYAHOCTH. OnHaxo AocTa-
TOYHO TAAZKUe NMOBEPXHOCTH ' CaHfaZa W IMCKA HA BXoje padovero
KoJleca RANT OCHOBAHME NpeHelpeds NMOTEPAMK HA HMX. OGHEMHNE
YTEUYKH Yepe3 ymioTHeRWe padoderc Koneca ONpejenAluck pacueTHO-
AHCTIEPUMEHTATEHYM METOLOM,

¥
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O0seMHHE MOTEDR B EACOCEe ONPENENAIdcEh caezyomEs 00—
pasoM, Hacoc c pafouMM RONEcOM, BiONHHE H BHXONHHE KAHANM
EOTOpOro SuAM IanpuTH, JCTAEABARBAICH HA CTEHZE. HacocEAH
YacT: OTEHAA ONMOPAXHWBANGCE M B Hamopewil TpyOONpoOROX OT mO-
CTYOPOERET0 WCTOWHMKA NOARRSRACEH BORA MOA ASBIeHACM, BEAWNIR-
B KOTOPOTO M3MEpPAN&CH OUDPASNOBEM MeHOMETpOM, PacXxoj BOAH,
npoTexapranil wepes yONOoTHeHMe pafiover'c Komece, ONpeZeNANcH
odseMEwM cnocoGoM NyTEM 3&Mepa KIMOHEHERA 00beMe BOAH B0 BCE&—
CHaamme# vacT¥ TpYyOOOpOsSojAa B BPeMCHM HAKONAEHKA.

Mo momyyemuuM XAHHEM PUYNCAANOCE 3HANEEMe 4/ B fop-
wyne Hean: ' s
; f a - #‘ﬂ Fé"’?ﬂ ]

Tae &= MonepevNoe CEUEHHE WENN YINOTHOHNA;

& = EGCDPAONeRT pacXofs YNAOTHEHNA,

4/~ HAIop, TepAeMul B yOAOTHOHEN,

lionepevysoe ceveHMe meam cocTABARET I,3 ol OpR J(HA=
MeTpe YOAOTHeEMA 27 = J40 ww, Umcao Peitonrgca #Fe =6500,
9T0 YRASHEAGT HA TYPOYZEHTHHR peEHM NCTEUGHMR W JASY Opaso
npmenATs Gopuyny HDeam. ’

Cpezmee saavYeEWe ODONyYmnocs papEmM < = 0,25, Sares
JifA RARZOr0o HAMODE HACOCA BHUMCHANCH PACXORN 9Yepes yMIOTHE-
TelbHE® KOABOA, OpK 3ToM P fopuyay Mesm mojcTaRnsiack pAIHM-
a Banopa Hacoca X HAMOpDE, CO3AAEAEMOr0 MPE BpPANEHEN patode-
ro roneca, [lorepm wommOCTH BHUHCIAINCE KK

|
Fur '
SRR T N
e %s = OOBEMEHE .MOTEPH YEPE3 YINOTHMTENHENE HONBIA;

# = HANOD HACOCH; |
Zm- Kollof« NMPE0ODABOBAHMA SHEPIEH B pPaUOYEM KO-
1gce, [pEHAT YCAOBHO DABHHM K.N.X.BAC0CH.
B rafaxoe 4 NpMESAeHN PeAyNILTATH pacueTa MOTEpPs DHED-*
TEE 0T Oo0BEMHMX NOTEph Yepes yOnoTHeHWe padoverd Koueaa, K
B pesyasrate NpoRejeHEAMX EccHefoBaHM} OMI cOCTABRIGH
FHepIreTHYECKRN Jarane IWEKTPONOrPYRROre Hacoca SUBI2-255-3(M

(¥ I87),xoTopui rpagedecka Haolpaxen Ha puc.l.
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p777] AMCKOBHE MoTepH , (I Norepr Ha BXOA

£S5 Mexanudeckne norepu =) loreps 5 padouyes Konece M nuﬂp'ﬂ
annapare.

B O0remnue nmorepw B 105e00an MounocTs

Puc., Banasc momnocTH anexrTpoHacoca JBIP-255-3(M
(sacoc ¥ I87),
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TaGnuga 4

:ﬂn padoue# xapakte- S ‘ £ woie My
M. g L s :

14, afcex:# M.PoR.CT.. ¢ M.BOZ.CE, : X/ceKk :  EKB?
T4 10 46,9 38,4 - 0,69 2,0
2a 20 45,3 36,8 0,88 0,94
3. 30 ey 35,5 0,85 0,60
b, 40 39,2 30,7 0,81 0,40
5. 50 36,5 28 0,76 0,32
6. 60 33,7 25,2 0,72 0,25
7. 70 203 23,5 0,69 0,22
B. 80 28,7 20,2 0,65 0,18
9. 90 24,8 16,3 0,58 0,13

Hacoc SIBI2-255-308 mMeer ocesoll sunpasnAomuilt annapar

¥ CTecHeHFHE MOABOX K padoueMy komecy. HecmoTps Ha 370 ero

Kaollojle HAXOR¥TCH HE TAKOM X€ YJPOBHO, RAK M Y HACOCOB CO CHH-

PAXBEEM OTHEONOM (HanpHMep, TENA K), 4To yKasusaer Ha €ro Bh-

' COEM® I'NADABIAYECKHE KAYSCTBE, .
Créxyer OTMETHIE,9TO MOTEPE HA BXOX AOBONLHO IHAUM-

TEXBHH H 3T0 yKASHBAET HA HEOOXOAMMOCTE COBepPESHCTBOBAHEA

BX0Xa B padogee KONECO AMeKTPONOrpyXHHX HACOCOB.

¥ ! JUTEPATYPA

I. Toprupxasse C.A., Jarmumes A.H. [lorpyxase Hacoes Aas Bogo-
cHaOXeHER W BogonoRuxenud, l., Mamrua, I9:8.

2, losaxur A.A. llesTpoCexHne W mponeanepHNe HacocH, M.-l.,
Mauruz, I950.

3e larxop [1.1. O CRApPaBANYECKOM R.D.A. DOPPYNHHX UERTPOS2R-
HHX HACOCOB ZAA CKBamME "BecTHMX MANMHAOCTDOEHHA™,
1965, & 9,

4, ryimep C,C, Barmasc sseprmm 3 HeHTpodexHOM Hacoce, "Xung-
YecKoe MawmHocTpoemme™, 1938, k 3.,

5. Ofmelinepep K. Jonarounhe MANMMEH ANA EMEKOCTEN W I'a3oB,
M., Mamrus, I960.



I.H.IAK

K TEOPHH YETHPEXKAMEPHOT'O PAIMAIEHOT'O
FHAPOCTATHMECKOI'O MORMANHAKA
£

Bce rpynuse HacocHHe craHnue Cpexmelt Asum oGopyao-
B&HH NEHTPOGEXHHMMH M OCEBHMH HACOCAME, H8 KOTODHX YyCTAaHOB-
N6HH HANpABAADNHE NOAEMNEAKE THADOAMHAMAYECKOrO THNA C pe-
SMHOBHMA WIM NMTHOONGBHMA BENAZHEAMM, CMABHBAEMHE NEepeRa— ™
YMBAEMOM WIM NpefBapETeNEHO OcBeTHerHoff Boaoi. Ogmaxo,TBEp-
Z4e adpasMBHHE YACTHOH, COZepEamMecd B CMalouHOM BOfie, OpE-
BOAAT K OHCTDOMY M3HOCY TPYNHECH NapH, TAK ESE TONmMHHA CMa-
30YHOff MueHKW (NMpH yASABHHX HATDYSKAX 34 urfbuz cocTan-
IfeT Bcero 5-I0 MMKDOH) MOHBNE DABMEDOB TBEDAHX YACTRI.

B mopmumEMKaX CKONBXeHHA I'MADOCTATHYECKOro 2una /4,5/
TONEMEA CMA30YHOH NMIGHKM DeryIMpyeTCH ZABAEHHEM, CO3ABASMEM
HBBHe BCNOMOraTEXbHHM HAcOCOM. JTO JAeT BOSMOKHOCTE CO3HATH
TAHYD TONNEHY CMA30YHOH INEHKM, MDH KOTOpOM CONBEMHCTBO TBEp-
AHX 4acTHH CBOGOXHO MpolAyT Mexay nanjoll ¥ NOZMEMEHKOM, YTO
YMEHBEAT HX H3HOC,

HecMoTps Ha onpejeNeHHHE NpERMymecTBa I'HAPOCTATHISC-
- KHE TOANANEMEM A0 HACTOAMETO BPOMEHM He NONYYMAM NPEMEHOHMH
B KPYyNHHX BEDTHKSNBHHX HACOCAX HM2-38 OTCYTCTBEA JOCTATOYHO
00OCHOBAHHOM TEODHM ¥ METOZMKM MX pacdeTa,.

pegnaraemas paGora ABAAETCA MOMHTKOM YTOYHMTH HEKO-
TOPHe BONPOCH TEOPHH I'MAPOCTATHYECHOr0 YeTHPEXKAMEDHOI'O pa-
AMANTBHOTO MOANMIHMKA, DaspaldoTKOll B HCCHELOBAHMAME KOTODOLO
nadopaTopEA BogonoAnseMENX Mamud CAHUMPH sasmwmaercs ¢ I967 .

Hearn TEOPETHYECKOrO MCCHNENOBAHNA ABOANOCE ONpejele—
HEEG I'py30MOABEMHOCTH NMOANMMHMKE B PacXofa CMA3OYHOW BOAM
GHANHTHYECKEM MeTonoM. [Ipm sToM OHNa WCmONB30BAHA METONMKA,
npunaTad H.ll.9epsoycoBum /5/ ¢ HeoOXOZMMHME NMONMpABKAME,

MeToauKa TEOpETHYECKOrO MCCNEJOBAHMA OyZAeT onpeze-
JAATHECA DOEMMOM TEUEHHA BOZH B MONAX NozmMNENEa. C.A.AGpypa-
muToB ®H I.A.30peAR /I/ npeznoxunm crepynmyon Hopuyny KpHTH-
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gecKoro umcra PeffHOmEBRCa [AA mMENN:

i
‘Pﬁaﬂn 1,124 - Il'.‘.ttf\‘.L 2 T8 e 88300 B WENH, MM;
g 4 - BAMHE HNM, MM.

lan mcexeiyesmoro mozmnmmka ( ¢ = 0,I5 mw, £ = 24 Mu) no-
aydaes "9‘2@ = 7050, Jleftcrsurernrsoe Wicio PeiiHomBAca onpe-

Aeasem no dopmyne ®
: (2032
s B S
n

rEe f-éﬁ—é? - CpepEAA CKOPOCT: BOAM B 3a3ope, u,f'cu:;
( £, - pacxof BOAH 4epe3 NMOXMENHEX,M joex;
&/, = ZMaMeTp NMOEMMIEEKA, M);
¢ - ENEefiEaR CKOpOCTS BPameRmNAs Bala, M/cex;
; VY = EMHeMATHYECEKMH KOo3pIMOMeHT BASKOCTH
BOAN, MC/CeK, '
lns Mccremyemoro moxummpmea ( &, =0,003 u®/cex, o =0,I57 u,
» = 793 of/wur) nonydeno &Fe =6I00 < Pe
Pexmw TeyeHHR BOjH B ZHRajparuax ¢ uc:pmlﬁ KPOMEaMK
NpRHEMAEM TYPOYNGHTHEM, & B HENAX — NaMMHADHHH.
CrefyeT OTMETHTE CHEAYDEME yupOmapmie AONYNEHHA MpH
TOOPETHIECKOM HCCIEZOBHHHM paCOTH NOANENHAKAS
a) xupxocTs (/BOAA) HE cEMMaeMa;
6) noBepXHOCTH NAN)H H NOANMNHNKA MAGANBHO INAfKue
M UMEDT THAAKYD Ellm!nplqﬂﬂnﬂ fopmy;,
B) PeOMETDHUC:CKME DASMEpH BCEX KaMep M Neperoponok
ORHHAK OBH« _
I'pysonofseMEOC T MOZUMNEMKA ONpejedAnach NpM Harpy-
ZEHMM MO THNY I, T.8. IO HANPABRNEHED [MEeHTpa Kameps (puc.I).
Jongad rpysonogseMHOCTE NOANMIHMEA BHYMCAANACH KAK
CyMMa pasHocTell IpySCmoxBeMHOCTEH NPOTHBOMOAOKHHX YYaCTKOB
KaMEep, TODHOBHX M MeNKaMeDHHNX Neperopogok:

LF «=f [ # # - .
e G Ao ol A L PO (1)



i of 5,
@ '
g 9) o
Puc.I. O9nmppa AeBneHAfl B KaMepax THAPOCTATHYSCKOID MOf-
MEITHHKE 3

a) MOXNMNHMK He HArDyXeH, §) HATDY3Ka NpIOXEHA
N0 OCH KaMepH, B) Harpyska — Mo cepeaHHEe MexKa-
MepHOR neperoponkn.

Puc.2. PacueTHde cxewmH A | ONpeieleHHA
: IDYS0NOABEMHOCTH 4~KauepHOTo
! NOAmMHANMHEKA S .
8)~KEM8DH WM MEXKAMBDHHX NMepero-
. _ DOROR, |
0)-TOPHOEHX NEPeropofoK.
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T4 #;* TPYBONOLLEMEOCTS yuacTRa KaMepH I wim 3,
Ay = T0°Ee TO[UOBOM MepPeropoAKK B NpeeNax Kame-
P I mag 3,
7y = TO Xe MekKaMepHOff MeperopozKM, NpUMHEEDEed K
KamMepe T mam 3, §
[IpuEAE o00sHAYEHMA TAKHE Xe KBK Ha DHC.2, MONLYyYHM
TPY3ONOALEMHOCTE HA YYECTKe Kauepw I wnm 33

e
P =-i£/ e &2 aarvers, )
'.ﬂ'
I
e = AaBIeHEe B KaMepe I wam 3,
PesynsTHpyDmaA I'PYy30NOLBEMHOCTS | mﬁtm EamMep;: 1
£ :; =(o - ﬂ};;g;{/ SRS S 5" (3)

pe aEaxOrHYHOM 3]11& HOPMYNN TPY3ONONSEMEOCTH yY&cT-
KOB KaMep 2 M 4 pesyarTElyomas TPysONOABEMHOCTE PaBHA HYED,
TEX K&K NDH HAIPYXSHHH rr{: Ty I ZaBAeHMA B KaMepax 2 B 4
PaBHH . :
I'pysomoABeMHOCTE yWACTHA TOPUOBOM MeperopoAKH B Npe—
nenax WMDHHE EKaMepd I mig 3: -

5! ) Bk p B s iy
3 HIK (4)

R R T

| PesynnTupynmas Ipysonozs eMHOCTS yYacTEA TOPHOBOH Neperopon—
KH:

%%
;;-;,Ef.sg{:g-g)gfgﬂ [ NSO, (5)

| I'pysonoaseMEOCTh YyYaCTHS MEEKAMEDHOW NEepeTOpORKM INHHOM
& *€4  Mexnpy Ramepamr: I - 2, I~ 4 wmm 3 - 2, 3 - 4:

2 A o
o A (1) B s st (6)
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B (opwyme (6) ANMHa NeperoppAKM BSATA paBHOM £;+&, ,
BMecTo £ +2£ , TAK KaK Ha OCOMX ywacTkax jauEof &  cpex-

Hee JaBneHMe OyaerT i:&& (] —%‘ﬂ o Jma ymoGcTBa Gepes Rap-

ZeEwe 2, ¥ %5,, Ha yU4CTKAX NMepPeTOPOAOK MONHHM,yMEHE-

ENE JMHHY £ B ABA pa3a. ‘a4
: PesyarTHpyOmAA IDY30NOABLEMEOCTE YYSCTHOB Neperopopor
wexny xamepamu I-2, 3-4 mam I-4, 3=4:

“hep
N B —D—- . |
=k '—Liﬁ'(g £+8) 2 eawvoy
% wrn (7)

w 2 %
;;—,!;-_‘%ﬁ(f..ﬂ%é o

HonAyon rpy3onoABEMHOCT: NMOANMNHMEA NOAYIMM, MOACTAR-
asq B ypasmesme (I) ypaszemma (3), (5), (7)

F=(P-R)L 2, / %Wfdfi(g-ﬂ AA jew?a"?-r ,
1R -B) L) 5, [T st l“
F(R-B) G0y Feoestsre $B-R)G+ L)

%P g ()
X _/ & S
g

BrTerpupys, noayvaes
Fa(B-R)E +8)d, vin'G + F(B-R)E +4)d, [din(G+ ) -
L %5] HIIH |'
£ e (B-BYE+E) %[m;-f—+ -m{%— + f:;.-] Ly

B dopuyze (9) reomerpiuecke pa3mepd (4, <, o, 6)
onpejleiANKCh N0 BKCNEPUMEHTANBHMM AAHHHM M8 YCHNOBMA MAKC
MBNBHON IPY30NOABEMHOCTH, 8 AWAMETD NOJNANHMEE &, ~— W3
YyCHOBHA KECTEOCTH "M NMPOYHOCTH Bana.
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Jns onpejeNeHNA ZABICHNS B KaMepax NOANNTENKA CO-

CTABUM yPABHEHNA PacXOAa Kaxaodl KaMepH OPH THNe EArpyRe-
aug I (pue.3)

E "'E‘ﬂu a4 d-l
i’:' —4? ” ) (10

-Eﬂw - :E’H rEH :

. ~rw

| . | ~
L
L]
Y

i

£
-..."'5'5
'
B,
5
!-Pn = 1
| [
%

Puc,3, Cxema TeUeHNA BOXH B WONRX

4-EaNMepHOT0 pagNANBHOT'0 IEEPO-
CTATNYECKOr0 NMONEMNENKE.

[pmemMaes, 9wT0 N3 KAXXOM KaMeDH BOAA BHTEKAOT Teped
TOpUOBHEe MeNE WMpEEOM 4,+< NN ZaBNGHER £, .

Pacxox ‘Bops ompezeRseTcs: Uepes APOCCENEBENE xMafpar-
MH W3 WIPECTHOr'0 ypPaBHOHNA

¢, ~mf,[$(5-~), (11)

ae A = RABNGHME NopaBaeMOol BOXH, lrfoiz

.-'J - LAaBIeHNE B uuumwﬂmﬂ Ramepe, I'I'!'Ullz
; ~ YAONBEMR Bec BOAH, Kr/u’j

o = CEUSHMG OTBOPOTEA AMadparwu, we;

L
@ = RospdHUMEHT pacxofa Yepes OTBEPCTHE C OCTDH-
ME KDOMKAMH;
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Yépes wWeNbk N3 ypaBHEeHAA Hanﬂ-ﬂtqm

s . .
éﬂﬁﬁ (I2)

SAECE ' Ap - Nepenay AABIGHWA, urfnz:

J = BenwumEa 3a30pa, M;

47 = BWEDHHA B ANHHA MENH, M;

A = REHEAMHYeCKad BABKOCTH BOAH, :r-ﬁuflz.
Henonsaya gopuyas (II), (I2), cmcreumy ypamHenuit (I0) npe-

ofpasyes CHEAYDEAM 0GPE3OM: :
o F-7) “E%ﬁf@ —.:j.g_‘%f- | : ;
%%'ﬂ f—ﬂ;{%‘ﬂ4§-§)‘$%-r&$% Loy
A"l 2) 'ﬁiﬁﬁ-fﬁ-ﬂiﬁéﬂ-@%ﬁ—

’

ol /2R -2) -pfﬂ%ﬂﬁgn.,?)fﬁ.ﬁ“fp_p}fﬁ_{iﬂ.

Prc.4. Cxema H3INeHEHHA 3a30DOB
B meNAX 4~-gamepHoro Imapo-
CTATEYECHOTDO NOREENHHKE.
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Bupas#s TOEWMEY CMaBKM J, ¥ T.X. Wepea pagManbHu |
3230p B aCconwTHHN SKCOERTDHCHMTET BANA B NOANENENEE &

o yams
‘; =die.0mY. (I4)

JiA YeTHpexXKaMepHOT0 NOREMNHEEKA
d, ~d-e
.1? .-J' -.e:!

Aga J‘..

2 -.a:f =& . gv0r

El:il-! -ﬂis—ﬁ-l-faﬂmrﬁ,

B ypasmemmm (I3) oGossaumy o uepes # , a4 & Ue-
pes ¢/ ( TRe ¢ =~ oTHOCHTENBHEH SKONEHTDHCHTET), TOTAA

S BN e o

—» 2-c0309%
- . ﬂ;ﬂ'ﬂ?

-.»" ®B-2)=2 T?%"_”i 7 t"?*ﬁ_gm#f dirsgzont, [ (P)
P E RO 1
-d‘ szuﬁﬁ'?)g é Vi '1"?— ﬂﬁﬂ d \

R L
L J'{;_F ) *’f;/-d ms}’rer ‘o Ji;gf?? ﬁm-w;z_J

=Y ' s e

Bo BCoX YDaBHEHMAX A  3a8MEHEHO M 9eTEEPTOS ypaBHE-
H¥® B cHcTeMe ypasHemHit (I3) umaﬂn. TAK Kaxk JlaBlcENe B Ka—
Mepax 2 M 4 paBEH Mexjy codoii. Pemas cecTemy ypamsemm#t (IS),
NpeABAPETENBHO 287iAF BENMUMHY OTHOCHTENBHOIO 3KCHEHTDHCHTETA
[ A A IEPOCTATHYECKOr0 MOAMMIHMKA € KOHEDETHHMM reoMmer-
PRYECKHMN Dasuepawu, Haligem =2 L 5, 5, o
: HeoOxozmmuit pacxos csaskm ¢, ONpefeNflcH AHANHTEH-
USCKE K&K CcyMMa pacXofos 4epe3 Zpoccelmpynmue AMadparMu

&, =~ VFE (B2 BB VE-EVBE). (1)
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KoapfuumenT pacxofa »»  yCTRHABIHBANCH NO MOTOHAM, npen-
RoxenHud B.H.Momaxosuw ® A H.laBnomcrum /2, 3/.

logcrasnas B fopuyny (I6) 3HAYeHHR P T
nony4yus oOmMit pacxox cMa3EM Yepes NOANROHAK.

PacqeTnas rpysonofsemHocT: NOANENHEKA, OnNpejeieH-
Hag M3 ypaBHemHa (9) ¢ HCUNONBBOBAHMEM BEANYNH JaBicHME B
KamMepax, BHYHCAEHHNX pemenmeM cHcremd (IS) ma DIBM "Mumcr-22"
GnHaKko coBmazaeT ¢ NANYYeHHON SECHEDEMEHTANELHO.

Pacxoy xmaxocTH (BOAH) Yepes NOANMNEEE, BHUMCHEHRHMN
no gopuyne (I6), ¥MeeT AHANOTHYHOS COBNAZOHWE ¢ AAHAHME KO-
NepHMeRTOB .

JATEPATYPA

I. AGnypamntos C.A., Sopess N.Ase K BOmpocy onpezexzesms
: K03)jMOMeRTa CONPOTHBIGHEA B JIAOTHRETONBHHX KOIE~
0ax m NPOMexXyTOYHHX BTYyNKAX NEHTPOOEXHWX HACOCOB,
Mauusn ® HefTAHOe oCopyaomamwe", M., I968, ‘W II.
2« Monaxor B.H. HMHsMepenwe pacxofia ¥ KOAMYECTEA KHAKOCTH
rasa ® napa, I'ocssepromsaar, M.~-A., I9%62.
3. lgenosckuit A,H, Hswepeswe pacxofa ® KOEHYUECTBa KHAKO-
crefl, rasos M napa, Mamrms, I9SI, - *
4, Nag O,H, [OANMNHRE CKOXBXEHHS THADOCTATHYECKOTO THIA,
Tp.CAEWMPH, mun,I22, 1970, ' |
5« Yeproycop H.l. ® Ap. TIepweruvecKEe XHMEKO-TOXHONOIE-
YeCKMEe MANMHH W annapaTti, MamMaocTpocHHe . M.,I965.
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P.CIM, H.5.XAMAJZICB
| P
BIMFHUE CYXOTO (KYNOHOBCKOTO) TPEHMA HA YCTOMIMBOCTS
PABOTH 3ATBOPOB-ABTOMATOB [PAMOTO AEHCTBHA

B oTrpuTOff OpocuTenBHOM CETH HAYMHAOT NONYYaTh INpHMe-
HEHHE THAPSBAMYECKME ABTOMATH, CTACMAM3ADYOmWe 3ajaHHHi ypo-
BeHb WIH pacxox BogH /7/. Takue apTOMaTHYeCKHE DPETYNATODH
NOAPA3AENANTCS HA 3ATBOPH-ABTOMATH NPAMOro AeHCTEMA M HONpA-
MOr0 HefcTBHA B 3aBHCHMOCTH OT CEBASH UYBCTEMTENBHOIO OpraHa
C perynupyomuM, Ecau uyBCTBUTENBHNU OpraH ABAAETCH HENOCpen-
CTBEHHO W DeTyNRpyoumuM (3aTBODM-aBTOMATH QuAKe, Hefpmux, CIA .
R 7ip.), HAM Be BO3JEHCTBYET HA DETYAMDYOmEH MOCPEACTBOM NpO=
MEXYyTOYHHX 3BEHBEGE, HO O€3 NpUBAEYEHWA NONONEKTENLHOTO MCTOY-
HMKS BHEDI'MM, TO TAKHE SATBODH-ABTOMATH HA3.NMDAMOTO AsHCTEHA.
llpuMepoM ruapoaBTOMaTA HENDAMOTO AeHCTBMA ABAAETCA SaTBOP-
apromaT Makoeckoro 3.3. -

JladopaToprde W HATYDHHE HaoNDeRMA 34 padoTolf peryms-
TOPOB. MOKA3HEBANT, 4TO OHM 0ONAZADT CNOCOOHOCTED BXOAMTE B pe-
XHM aBTOKONeOaHMil, a MHOTZA M BHXOAMTE M3 YyCTOHYMBOTO COCTOA=-
HHA DABHOBECHSH,

Byxopn peryifTopa Ms ycTofUMBCIO DABHOBECHA ABRAAGTCA
HEJIONYCTHMHM C TOYKM 3DEHHA MX SKCIIYATANWM HA OPOCHTENBHHX
cHCTEMAX, TaKk Kax TEPAA CBOD Peryaupyonyn CMOCOOHOCTEH, OHM
MPHBOAAT B ABADMHEHOE COCTOAHUE COOPYREHMSA, HA KOTODOM yCTa—
HORNEHH .

ABToRONBOAHMA HEXENATENbHH, HO AONYCTHMH B ONpefeliel—
HHX Tpegenax AMIIHTYIH.

Pexwu paloTH peryafTOpa OnpefenfeTCsi CBOWCTBAMM Kax
CEMOI'0 peryanropa, TaKk M o0BeKTA,

XapagTepHEM CBOHCTBOM BATBODOB-ABTOMATOE, OCODEHHO
NpAMOrO AefcTBHA, ABIAETCHA HANHYME CMA CYXOro (KYHOHOBCKOI'O)
TPEHHA HA OCAX BDAMNEHNT, YTO BHOCHT CYNECTEEHHYD HENlHHeHHOCTH
BO B3auMogelicTsMe peryasTopa B o0BEeRTa,.

PaGoTa NMpOBOAMIACE MDA KOHCYABLTANMH OTASNBHHX BONDOCOB
KeT<H.MaKOBCKOTO 3,3,



146

Brepede sajavya 0 BsaMMOfe{icTBMM MpocTelimero odnexTa
(0es camoPHDaPHEBAHMA) M PeTyAATOPa NMPAMOTO HeHCTBMA, TAK Ha-
PHBOEMAA OCHOBHAA S8JAYA B TEODAM NPAMOTO PEryAMPOBAHMA OuiA
nocraBiera ¥ pemeHAa IR CAYYaH OTCYTCTBHA CHN CYXOro TPeHRA
HeA.Bumgerponckun B paGore "0 perymaropax npsuoro gefcraua”

B 1876~1877 rr. /4/. Ctporo ofocHOBAHHOE peNeEMe HeanHeNHOHN
sageu (C yYeToM Cyxoro TpeHEs) OHNIO monyueHo A.A.AHZPOHOBHM
u A.l.Majtepou 3 I945 1. /I/.

B 1949 pr, A.A.Tans McomepoBad BINMAMME CAMOBHDABHMBAHMA
o0BeKxTa M BO3NeMcTEME MO NEepBEoM NpOM3BOAHOM OT peryampyeMmol
BENMYMHN HA DememMe OCHOBHOM 3ajayw nNpAMoro peryiupopaums /8/,.

Huxe NDUBOIHTCA MCCHGZOBAMME BAMAHMA CMI CYXOI'0 TDEHMR
HA YCTOWYMBOCTD CHCTEMH ABTODETyAMDOBAHHA, COCTOAMEH M3 3ATBO-
pa-aBTOMaTa M 00BEKTA. JATBOP-ABTOMAT NpeRcTABAAET cOGOH pery-
AATOP NpAMOTO AekcTEmMA, cTalMamampyomrll mMocTORAHHHN ypoBEeHS
BepxEero Oseda 00 CBOOOAHHM HCTEUEGHMEM BOAW B HWRHMI Obed,

Bepxunil Oted - dro xKaHan 3HAYMTENBHOM NMpPOTAXEHHOCTH,
UTO WCKINYAET HANNUME OCPATHHX BONH,

PaccuaTpreaercs Ta o0nacTh napaMeTpoB CHMCTEMH ABTOpE-
IryAnpoBaiMA, TAe COOTBETCTBYOmAaR Aunelinan cucrema (Ges cyxoro
TpeHNA) ycrolunea. |

B OTAH4YME OT CAyYaeB, NDUBENEHHMX B BHNEGYKASAHHMX MO-
caeposamuax /I, 4, 6/, B naunoll padore o0%eXT NpeACTABIfET
coGolft mpocTeiimee 3BEHO OGMEr0 THNE.

HecnenosanMe npoBoAMTCA MeTonoM ($a30BOI0 NMpPOCTpPAHCTBA
¢ npuMeHenueM BTopoll MeToaM (TeopeMu) JAnMyHoBAE. |

Is YpaBHEHMA AEMXEHAA CHCTEMH

lipt BuBOAE YPEBHEHHA ABUXEHMA CHCTEMH NDUHHMAGM Cle-
AYOMME AONYMEHUA:
1) Pacxon BOAN B BepxHem Obnede M3MERRETCA B Buje
CKAYKOOOPASHOrO BO3NYMEHHA}
2) yrom MOBOPOTA 3ATBOPA-ABTOMETA W YDOBEHL BOXH TDH
MX M3MEHEHHH OTCYMTHBAXTCA OT 3HAYEHHW, COOTBETOTBYDWMX HOBO-
My JCTAHORMBHEMYCR DEXHMY.
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JDABHEHHE ABWEGHHA DETYAATOPA ¢ YYETOM CYXOTD TDPEHHA
WMesT BUi: |

T 1 S A 505, D

rae J - MOM@HT MHEpUHM 2aTBOpa-aBRTONMATA; NPEBEJEHHHE K
OCH EI'0 BPameHHs;
A% = KO3(HHUMEHT BH3KOI'O TPEHHA uﬁnunn =aﬂnpa B MO~
TOKE; :
Mpli=; A FBuxynmil MOMEHT OTHOCHTENBHO OCH BPRNEHMS 33TBODA;
/7. /ol MOMEHT CONPOTHEBNEGHM] HOHCTPYKIMHM DETYRATODA;
.—*‘V,F = NMOMEHT 0T CHI CYXOro TpeHMF, NPUBOAEHHHNE K OCH
BpameHMA 3aTBOpA; :
={ - [pupameHHe yraia noeopoTa (NoNOEEHHA) 3aTBOpA;
/7 = NpupameHWe cTAaCHIHSHpPYEMOrQ YPOBHA BOOH B BEpXHEN
onede, '
llocne nmHeapWsauuM, BBEJEHUA OTHOCHTENBHHX NpHpameHHH
MePeMeHHEX M Nepexofa K OeapasMepHHN KoadOHOHEHTAM NONyIHM

P S =

;-a’z"" Z ot G, (2)
T'e 77 = NOCTOAHHAS BPEMERM DperyaaTopa (3aTsopa);
7z = NOCTOAHHAA BPEMEHM, XaparTepHUsYnuas BA3Koe Tpe-
, HHE;
A% - KoafduOMerT HepaBHOMepHOCTH (CTATHSM) peryiaaropa;
. & = kosdduUnMEHT HEYYBCTBUTENHHOCTH DEryNATOpa;,
& — OTHOCMTENBHOE MpHpameHde yIua NoBOpbhTa 38TEOPE;
A4 = OTHOCHMTENBLHOE NpUpameHne CcTACWIMSUDYEMOTO YDOBHA
; BOJH. ik |
[ipween
= N ,—f-‘é. ﬂfﬁ
; ( “E;ﬁ; %% d (22%: ?) # J
fs) oA o
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L5065 S
[
(Z722) 4

rge * oc,, /5, = HEKOTOpHe (a3oBHe 3HAYEHMS YyIWa MOBODO-
T4 SATEOPA M YPOBHA BOJAH;
G ps a5, A
el (LD .
(ﬁﬁ)ﬂJ(ﬁuﬂzJ (gﬂ)p - YACTHHE

NPOR3BOAHHE 4 B3ATHO IpH YCTBEHOBHMBEWXCH BHAYEHMX

o=, s M=y
B ypaBHOBemeHHNX 3ATBOPEX-ABTOMATAX NpeAmONArasTCH,

qTo

(525)- (525)- 2 (3)

Torga, np® npeHeCpexeHHM 'mjmnﬂnrmun-t:nn, YPaBHECHHE Dé~-
I'yAATOPA MOKET OHTE NMpexcTAaBIEHO B BHAE

;"*;_;:f* e, (4)
KOTOpOe .ABNAETCA yPapHEHHeM acTaTHWiecKoro peryIifsTopa.

Ha-sa HanWuMA, HANDMMED, THAPOAMHAMAUGCKNX CHI BO3-
AedcTENA NMOTOKA, HEBOSMOXHOCTH TOUHOIO ODoalopa BeCcE SNeMEeH-
TOB KOHCTDYROHMH DErynaTOopa ¥ Zpyrux faxTopo® NpaKkTHYeCKM
TPYAHO OCYyMECTBHMTE CTpOroe pasescTBo (3), NO3TOMy 38 OCHOB-
HOe ypaBHeHMEe ABMXOHHA DEryaATOpa NpHHMMaeM Bupamexme (2),
KOTOpOe npepcTaBNfeT co6olf ypapHeHMe CTaTHYECKOIO peryaATopa,

O0pexT perynMpoBaHMA ONMMCHBAETCHA CAEAYOMMM YpaBHe-

HHeM /5/

L o5

3 o
rme 7, % - MOCTOAHHHE BPEMEHM OOBEKTA;
_ A% = KOPIMUMGHT CaMOBHDABHUBAHMA, :
3HaueHus 7, 7, A/, , BHDAKEHHHE 4Yepes TUADABNKYECKHe MAPa~

# 2 =]
MeTpH pycna, MoxHo Hadtm B /S5/.
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06sexrT, OMACAHHHMN ypaBHesMed B fopwe (5), » gansEel-
meM OyZesm HasHBATE MpocTelmMM OUBEKTOM.

Caofoanue RodeOaHMA AWBAMWISCHOM tlarm. cocroAmed
183 mpocTeluero ofneKTa M SATEOpa-aprTOMaTa YPOBHA DOAH BEpX-

Hero Goeda c yyeToM CYXOro TPeHMA, ONHCHBADTCH JEA CAYYAR

>
5;’"' #<  cnexyomell cmcremoid AnpdepeHuMaNBHNX FpaBHOHNE:

2" o ¥ 4
Cope i dm T amey

i (6)
<
LRt Tl g "I; :
C HAYANBHHMM YCAOBHAMM
L= ' 2
G-, (/70| s-—2a, (7

BenmuwHa A XapaKTepH3yeT OTHOCHTEABLHOS MIMEHCHRE
pacxoAa BOAH, NMocTynapmero B BepXAAH Obed, T.e. OTHONGHHE
BENWYHAN BHESAMAOTO NPUPANeHNA PACXOA8 K BCAMYMHE MAECHMAND~-
HOT'O paCcXO18, ROTOPHH{ MONET MpOMTH Yepea OTBEDCTHE COOpPyEe=
HMA Opw cTACHARSHDYEMOM YDOBHE BOXH.

Cucrema (6) CORepANT ABa yPaBHOHME, M3 KOTODHX NepBoe -
YPEBHEHHe BTOPOTO NMOPAAKA. JIA HCCHENOBAHAA ABEECHHMA CHCTEMH
B (asoBoM MPOCTPAHCTBE NpeAcTanMM 9Ty cHcTewy (6) B BEAE TpeX
ypABHEHKY NepsOre MOPAAKS C (eapasMeDHNMHE NepeMcHEEM#. Ma
STOr0 HCTONBIyeM CABAYDIHS 3aMEHHS

o=
| E:g E b "?_J # B
it PR **;‘“}%5’: i (8)

Ecay Teneph yuecTh CBOHCTRA CRA CYXOrc TPeHERA B pery-
NATOPE, TO NONYYHM CHCTEMY YPEBHEHMHA:

ax : L e
——=F, fg_ x-y-= -:?_?*E:’tﬁf‘r: P 3)1 (9)
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e
=~ Br+ Cgn Tz f o E>C; Zel & LXAEYPS;

Ax, 43)= O, got/ 2= ¢ —FE-Brocysd

—ﬁ;*ﬂ'yﬂﬁarﬂ B Fol? Tl ::--*-3;--*:;/5—!

OpH CHEZYDERX HAUANBHHX YCIOBMAX:

o o

AL E AR
"‘a=f"'ffi"j5 i e '_'IJ';_J"" e 4 {Iﬂ}
o

B cEcreMe ypaBHSHHH 0002HAYEHO:

=
-_lr' i
of = ;Ea""‘; _ti:"z“s;; 2 _-'5‘-_'?'5_‘*-5_‘_ (1)
A A R A <7

CmcreMa Tpexr ypaBHenMif (9) onECcHPaeT ABMXEHMe Hccae-
AYOMOH CHCTEMH B TpeXMePHOM $a30BOM MPOCTDAHCTBE NDH HAYANE-
 Hux ycnomgsx (ID).

HecnexoranHe BINAHHA CYXOr'0 TPeHHs HA YCTOHYMBOCTE CHM-
cTeMs (00BeKT-POryAATOp NPAMOro AeHCTBEMA) NpoBeZeM B CIEAYD-
men MOpAAKE:

COCTEBEM YPAaBHOHHE NBHXCHMA, COOTBETCTBYOmEH NuHel-
HOR cucreMu (0es cyxoro TpeHMA) M ONpeieNMM COCTORHME 66 pap-
HOBBCHH;

H& OCHOBE ananu3a KopHej§l XapakKTepHCTHYeCKOI'0 ypaBHe-
ENA BHBEZEM YCHOBMA yCTOMUMBOCTH coOTBeTCTEBywmel nunefiuoft cm~
OTeMH, T.6, HalAeM YCNOBAA, DK KOTODHX OONACTHD MPHTHEEHHA
COCTORENA DaBHOBECHA ABAASTCHA BCE (asoBoe MPOCTPAHCTEO;

ONpeAENEM COCTOAHAE DABHOBOCHA HeAHHef#HOfl cHCTEMH
(c yueTOM CyXOro TDEHHA); .
] onpenendM OCNACTE NPHTAKEHHA COCTORHWA DABHOBECHA
EenHEORHOR CHCTEMH NpPM 3IHAYEERMAX MADAMETDOER, YAOBAETEOPAOMMX
JCXOBHD yCTOHYMBOCTHE COOTBeTCTEYDmel awHelHo#. j
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. Ecam B cucreme ypasHeHH|l (6) nonomurs & = & H
'NPOR3BECTH BAMEHH

Gex, =y, r=Zr, (12)

_ar
o ° %
T I3
el g St 2R (I3)
Lz’ {
57 ~15.r+:5/-.5?z !
¢ HAGANBHHEMM yCJOBMAME
: o 73 T4
xﬂﬂ‘.fsj .;Va'_" d::-jxa-, :arﬂ ( }

- Kak smpuo w3 (9) u (I3), ABuxeEue HeduHeHHOH ® InEel-
HOM AMHAMWYBCREX CHCTEM ONDEAGNACTCA D8JlaNNEM OXHMX ¥ TEX Xe
EECTH HE3ABHCHMHX 0e3DasMODHHX Mapauweérpos «f, &, & 2, fo

df;_-—?; + B dasoBoM mpoCTPaECTBe KOODARHAT ( X,y 7 ) Ma-

P 4
paserpu of, 8, ® 2 onpeAenApT CTPYETYPY Pa3CMemMs mpo-
CTPAHCTBA CHOTOMH HA TPAGKTODMM, & NApaMeTpPH M *-":?‘E-

L)

BEYANRHOE NONOEeHMEe W3olpaxapmel TOYRH,.
XapagTepHCTHIOCKOS YpaBHeHHWe IMHeHHON CHOTEMN HEMEeeT

BEA:
P (2007 (B v Do+ (e 5) =0 . (15)

Kopam Tagoro ypasHenMa (I5) OyAyT OTPHIATENBHEME MM
OyAyT MMeTs OTpHNaTelbEHe HeHCTEHTENRHHE YACTH, €CIM BHOON-
HADTCH YyCNOBYA:

(Def>0, (D+(B+Ped)-(eres5)>0, (16)

(F#C-3) >0, (B4+46+2)>9,
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npeacraBnsomHe coloff ycxope yoToHumBOCTE.oMCTOMH mO I'yp-
mn -
CocToAHEMEM DABHOBECHA IHMHEHHON CHCTEMH, HAX BHAHO
s (I3), ABAAETCH HAYANO KOOpPAMHAT (A30BOr'0 NMPOCTPAHCTBA .
Ope punomEeHMM ycuoBki (I6) olmacThon DpEATAXKEHNS CO-

CTOAHHA PABHOBECHA NMHEHHON cHCTeMH ABARETCH Bce jasoBoe
NpOCTPAHCTEQ,

B mexmuefHOM cucreme (9) cOCTOAHMEM DABHOBECHS ABIAET
cA OTpesoE (pHc.I)

— K -gyul ; ~lanBaCg ) (17)

DOABAGHHE KOTOPOI'0 OOBACHAETCA HANWYHOM CHI CyXOr'o Tpenusd.

]

Cyxoe TpeHMe He HapyEaeT yCTOWUMBOCTH, E€CIN B COOT=
BETCTBHN C TeopeMmoi, aoxasamHof B3 padore A.A.AEAPOHOBA N
A.T'.Majiepa /I, § 3/, wOXHO yCTAHOBATH CyMECTBORGHWO QYyHKIMWH
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Jamynosa V- ions Y, 2 )y oGnagawmelt caeayomUMM CBO=
CTBAMM ; , :

I) nopepxHocT® V' ( X, ¥, 2 ) = € ABIADTCA
SAAUIICOMBME ; :

2) npe. Z=2  npAMAaRA y:if;.; ABAARETCA HUAMET-

POM CONpAXEHHHM XODAaM, NapallenbAHM OCH Y ;
3) npH XABMEXEHNMHM H3oOpaxapmedt TOYKM MO TPAKTODHH
cooTEeTCTEyLNeH TuHeHHoM cmcrems (I3) colangaeTcAa yclosHe

OycTs F(J,y} E):Iﬂji@ﬁﬁ%.f‘-i .-_"'.r;,r‘(/;
+ LUPIZAR2BYE. ... .. (18)
Torma, yuurwsas (I3), momywmw
5%’2- (2t 2B)x (7% DY ™= (7 P* %~ R)Z™
(% O~ -2~ 2 B)Ky (7~ 7~ -7 B -2y D)X+
(19)

+ [ 172, ~ By 72 G- .E)JJ/.EZ

:: <o OyaeT BHNONHATHCA €cJM, Hanmpmiep, KOapHu—

QAEHTH B (I9) OyxyTr ymOBIETBODATE DPABEHCTBAM

Yenosue

T S BF A |

- - B =2 B > (20)

2 » @ (2I)
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NelicTeHTensHO, NpH BunmonHewum ycnoeuit (20), (2I)
ypasHenne (I9) OyaeT MMETH BHA:

:r*;;e;-'fﬁ‘ ‘%” (m32+2-2)2" (22)
ld P
H, CIEA0BATENBHO, 7 ©

Suamncouny V ( X, Y. ¥ ) =€ npu_. z =2
NpeBPamap’TCs B SUIMNCH; ONMCHBAEMHE ypPaBHEHMEM:

AL g s R Y= (23)

Fa
[locne mopopoTa Oceit KOODAMHAT M yUNTHBAA =57,
T Oy M 5

,.?f‘ﬂu;?g'ﬁ:-ﬂ (E#)

PasencrBo (24) ABNAETCA BHpaxeHWEM, COOTEETCTBYOMHM
BTOPOMY CBOMCTBY MCKOMOH DyHERUOMM, & Moadop moafduIMEeHTOB
YAOBNIETBODPAGT 5TOMY PaBEHCTBY, YTC HETDPYAHO NPOBEPHTEL K3 CH-
creMy ypaBHeHufl (20).

YenosMeM BHMONHEHMA MepBOro cBOMCTBA MCHOMOM rmraﬂm
ABARAETCA NONCKKTENHEOCTE TNABHNX MHHODOB MaTDHUN:

77 2 A

et v

I -

2 2y A
cocTaBpieHHofl W3 Koa(duuMenTOoB (I8), T.8.

,,i':il':}}ﬂ?’

=
..-??_‘_.-?g. - 2 1.1--.*:?»"‘L
(25)

R Y LR BB R 7
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Peman COBMECTHO CHCTEMy M3 NATH ypaseemuf (20) or-
HOCHTENBHO WMECTH HEeM3BECTHWX, M NPUARE CBOCONHONY HEMSBECT-
HOMY uWIeHy .,  BHAYeHHe .

H=8-¢, (26)
MOmYyTHM |
77 .-E,{[ﬁ{fﬂﬁ “ P-4 .,EJ-I el ¥+ 2) s Jf/‘—(jfﬂ’)
22 =4 e ,k
b
B-2), (6 (27)
7 =8(5)* (T~ ) (+2)
2 =—-J5 Jf! = SN 5 J

llogcrases B mepasercTBO (2I) SHAYEHEA HENSBECTHHX
xoadpunierros (27), Halfimem zma "4 " cnexyvmee OrpaHWYSHME

£, P 88 : (28)
2 Dt B B8 - )
EcIH NpUHATS, YTO 06BEKT 00N8Z8eT MONOXMTENBLHMM CAMO-

BHPSBHMBAHMEM M HEDABHOMEDHOCTH PEIyAATOpa MONOXHTANBHA, TO
c yuerom (I6), momywmm:

Tro (29)

; Bupasem NeBHe YACTH HepaBeHcTBAa (25) uepes napaMeTpH
CHCTEMH MOACTAHOBKOW M3 (27) 3mauenudl HeM3BECTHHX KoDPPUUMEn—
108 Qynxuun (I8)

Torma npu-
& Bt B) e Fe (30)
o Dfvr B oDl fr-at)

1Oy , ; :
| 2802+ 3025 D 2000 AP 02" |
= : i(fﬂﬂ# f-ﬂ,@).- ﬂ('r*_ﬂ:} | E.!'I}

D 3tz 350 3 D 20BO v 2857 or'e”

j("ffﬁ' -l ,.g} & .r,ﬂ'?'f_aﬂ'

v
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~ Bnm meBoft wacTM BTOpOre HepaBeHcTBa (25) 11 QI M

mﬂz@-giﬁ/ﬁ%‘ﬁ*&ﬁ?’;ﬁ_JJWFfufﬂﬁﬂﬁa# (32)

lpu momcraropke a3mnaveHHAa "4 " K3 (30) Bay?pu gurypmolt
cﬂnﬁi-:n pupaxerde (32) NpHHENMSET BHA:

o HE@CD wt D% BEDT 280°9% o5 kere Y
27 B rsB+ CeB)n Cf 7-a0)

" £33)
OB E s 280 ek BO w2803 30D wetBO%r )
i Bf Fr B+ CrB) s~ 0t

Ha (3I) u (33) Bmguo, uro npu yuere (I6) m (29) mepsue
IBa HepaBeHCTEa (25) BHNOARANTCH.

JleByp uacT® Tpersero HepareHcTBa (25).NpeZCTABEM B
caenyomeM BUfe:

1,79, 1y + 210 7y~ 5 Ty = By = (34)

H J/ Jﬁ(’f—ﬂjv 2/~ #/ w Pl D)
& 2

rae
Enfve Bl :gﬁ/{ 7+ BjetE 4.5'( Py 4_;:_;)4.5::? 43;7,-
F:/fﬁ@/fﬂfé’*ﬁfﬁi’)h (20880 Y 'f) ; {355'}
L = (1o5s & o D)feDBOEMEY 1R I3 T2

(f-rﬁ,)ﬁ.{? Y B 0%

B cuny (28) u {29} ANA BHMONHEHWA TPETHEI'0 HepaBeH-
crpa (25) mocraTouHo, YTOOH

£2F | : (36)

MomED mposepuTs M3 (35), UTO HepaBeHcTsa (36) BHNONEAETCH.
! Taknu o0pasoM, yCTAHOBIGHO cymecTBOBaHMe (yHrmum JAmy-
HoBa (I8), oOCnazanmell BCceMH BHEEGHEDEYMCACHHHME CBOHCTDAMM.

e ot
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Ha ocmope pesymbTaToR WCCHeZoBaHMM MOKHO CAGNATH CHe-
Ayomud BHBOA: cyxoe (KYNOHOBCKOE) TpeHMe Ha OCAX 3ATBODOD~
ABTOMATOR NpAMOI'O JAeHCTBMA CO CBOGONHHMM MCTEUSHHEM He yXyA-
EAET YCAOBHA JCTOHYMBOCTH CHCTEeMH CTACMAESAIHE YDOBHA BOZH
BEPXHOTO Obeja ¢ mpocTelimmm oOnexToM B ToM OONacTH napamer-
poB, TI'Z€ COOTBETCTBYDHmAA NEHelHAs cHcTeMa ycroluuma,

ASHHH{ BHBOX MO3BONAET OPHM NPOSKTHPOBAHHM 34TBOPOB-

ABTOMATOB NMPOMBBECTM DacYeT yCTOWIWBOCTH 0E3 yYeTa Cyxoro
TpeHus,

- IMTEPATYPA _

I. Agponos A.A. ¥ Madep A.I'. Bepava BumAeIPazCHOrc B TEODMH
MpAMOro PeryaMpOBAHEA, ABTOMATHEA H TeNeMeXaHHEa,
T.Jl, k5, 1947,

2« Amppomros A.A,, Burr A.A, x Xafigws C.B, Teopms xomeGammit,
H32.2, @uamarras, I959.

3« beccexepckuff B.A., llomor E.l, Teopus CHCTEM aBTOMATHYEC-
KOT'0 peryimpopaems, Hsp-so "Hayxa", 1966,

4, Bumnerpazckuit H.A. O peryaaropax mpaMoro Aedcrsis. Hape-
ctud Cll0. Texmonormweckoro mEcrmryra, T.I, I877,

5. Maroscruif 9.9. I'paEWYHHE yoioBHS 00H6KTOB- DEryAKDOBAHNA

' OPOCHMTENBENX CHCTeM. CO0. "ABTOMATHSANMA OOBOETOB HPpH=-
rauMOHENX CHCTEM", OpyHse, maxm. "AnmM®, I964,

6. Tans A.A. 3apaua BumEerpackoro B TeOPHE NPAMOTO peryim=
popamMf. ApTOMSTHKE W Telemexamkka, T.XIY, k5, I953,

7. Xawmanos H.B., Taprysr A.A. JYerpoficrsa I'MADaBANYECKOR ap-
TOMBTHKHM ANs PeryIRDOBAHEA pacxofa H T'OPR3OETa BORH.
‘BonpocH ruapoTexEMKM, Bum.32, Hsp-B0 "@an®,. I9%S8.
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- Ee R P ATH

E Bunycky I3I Tpyaom CAHMUPH uu.B.ﬂ.lypﬁna
(MexaHMBanRA, ABTOMATHSAUUA I'MAPOMENHODATHBHHX CHCTEM)

YIK 626+B62+7

TEXHONOTUSRCTPOUTEALCTBA SARPHTONO
POPASOHTANBHOTO JIPEHARA MENEBHM APEHOVEJIAIYMKOM Zi-301

A HMHPCATATOB, H.N.KAPIOB, T'.B.BATYPUH
Tpyau CAHMWPH, Bun.ISI, 19272

OTKCHBAGTCA TEXHANOIHSA CTPONTENECTEBA T'OPH3OHTANBHOTO
ApeHaAXa M3 MIACTMACCOBHX TPY( HOMIAEKTOM MANME, Beaymel B
KOT0pOM FBAAETCA MENEEOH ADEeHOYKNAMUMK Ali=301. '

HanaranTcs pesyNsTaTH NPOMSBOZCTBEHHON NDOBEDKM TEX-
HOnorsm B ycnosuax I'onogHolt crTem:.

Ta6nuna I. PHcyHKOB 2.

YIE 626486247

WENEBOM APEHOYKEATUMK Ali~301 JAA CTPOATENBCTBA
SARPHTOrO TOPUBOHTAIBHOIO APEHAKA B HEYCTONYVBHX IPYHTAX

A HMUPCATATOB, H.I.KAPNOB, I'.B.BATYPHH
\ Tpyaa CAHUMPH, Ban.ISI, I972

OnucaHa HOBaR KOHCTPYKUMA ApeHoyknaguuka Ji-30I,npez-
HABHAYEHHAA AAA CTPOMTEALCTBE 3AKDHTOIO I'OPM3OHTANBHOrO fpe-
HAXA B HEYCTOWUMBLX PpyHTAX.

[puBesensy peaynlbTATH MCNHTAHAM XPEHOyKNAZYMKA B Mpo-

- H3BOACTEOHHEX YCAOBMAX W AAHH PeROMEHRAUMM N0 ganbHelimemy

JAYUNERHD er0 KOHCTDYKIHH,
Pucynros 4.
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YIK 626+862002-2
QPEAENEHME ONTWMMANDBHEX NAPAMETPQB i PEKIMOB TPAMBOBAHUA

IPYHTA B TPAHNEAX SAKPHTHX ZIPEH JNfl PASPABOTXHM TEXHWYECKHX
TPEBCRAMA HA CNEUMAABHHE TPYHTOYTLHOTHANIME MANUHN

¥.0,0¥IATOB, 9.M.O0CTPOBCKER, ®..BETNOB
Tpyau CAHMHPH, sum.I3I,I972

lpurepeny pesyAbTATH HCCIeAOBaHHE[,POBEAEHENX C NEABD
NONYYEHNA HCXOZMHX RAHEHX ZNH paspadoTEM TEXEMYECKUX TpeGo~-
‘BARNH HA MOANMEN Juf yIUIOTHOHMA IPyHTa OOpATHO} 3aCHNEM Zpe-
HAaXEHX TpaHmeH. .

lipexxarasrcd TPAMOYDUYD MANMEY 00OpyA0BaTH I1,5-TOHHHEM
padouEn oprafod c RAMEOR YInNOTHAOMEro npofuna 2 =0,7 M}
paGoun@i opraE cOpacuBaTh C BHCOTH 2-3 Mj CEODOCTE SKCKaBATO-
pa=APeHOYENAAUMKE AOBOAMTE 70 80 Fﬂr.w"q, 4TO COOTBETCTBYET
NATH yAApaM mo ogHOMY CWeAYy, B peaynsTaTe BKCMUIyaTANWOHHAA
NpOMSBOZETEABEOCTS ZOAXKHA COCTABIATE 60 Mor.M/d ApeHaza.

Tadnuna I, PACYHEOB Se
|

JAR 626+8+00295
TEXHONOIMA W MEXAHU3AIWA BOSBEMEHHA BHCOKOHAIOPHOH
$ YKATARHOR TLIOTHHH

CollolIAK
Tpyzs CAHAMPH, Bum,I3I, I972

lipepnaraercs® TEXHONOTHA BOSBOACHHA BHCOROHAMOPHOM
ykaramEofl mioTEEH [lauKaMAPCKOTO BOAOXPAHWINEA, paspadoTaHHas
OTHENOM MeXaEmsanmmm BOAOXO3nfcTBEeHENX pador CAHMHMPH. [pwso-
AATCA DESYARTATH MCCNEAOBAHH{ OTAZENLHHX onepamuii TEXHONOIH=
Yeckoro npogecca BosBelSHEF IIOTHHH CMENAHHOTO THOa C mepe-

XONEMMHE 3O0HAMN,
BusBnery magdonee SfJEHKTHBHHE KOMIUIEKTH MANWH NDPH BO3-

POAEHNR SeMIfHHX YKATAHAWX COOpyXeHR{ B pasnMuHMX YCIOBHAX
NpOHSBOACTEA paGoT, [I[pEANOKeH CHOCOC {OPMEDOBBHMA OTHOCOB
MIOTHEH M yCTpoficTBa TOHKOCHORHHX NMEPEXOAHHX B0H, NO3BONAD=
WER CymecTEeEHO MOEHCETE YDOBeHR MEXAHMSANWE W CHUSHTE CTOH-
MOCTHF CTPONTENsCTBA SEMIANNX COODyXeHNH NpM BHCOKOM KAYSCTBE

pador,
PUCYEKOB 4.
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YIIK 626°+8+002+5
PEXOMEHIYEMNI CNOCOB OUPEAENEHAA HOPMH ILIOTHOCTH
i OOTMNMANBHOR BIAXHOCTY IECCOBEX TPYHTOS, JKHAJHBAEMHX
B AP0 (SHPAH) EHﬂEE{}Hj.[tﬂPtﬂﬂ JEATAHHNX MROTHH

CelJIAK
Tpyzs CAHERPH, sun.I3I, IS972

NpusoAATCA PESYABTATH SKCMOPHMEHTANDHEX necueporaHui |
yIIOTEAGMOCTH ¥ CEMMEEMOCTN YNIOTHEHHHX NSCCOBHX IPYRTOB, i
oToOpaHHHX B DaSNUYEHX pajioHax Cpeamefi Asiw, OnMCHBAGTCH HO-
Bufl cnocod ycrasopiesHs Tpelyewmofl MIOTHOCTH NECCODEX TPYHTOB,
yRNSANBAGMUX B BOJOHENPOHHUAGWHN SNEMERT BNCOKOHANODHEX yKa-
TAHHHX IIOTHH, JlaH MeToj pAcYeTA ONTHMANBHOM RNAXHOCTH YONOT- ]
HAGMEX NECCOBHX T'DYHTOB. .

TaGnen 3. PHCYHXOB 54 5 .

VIR 62122 |
RONBMATAINS HAHAIOB HCKYCCTBEHHHM PRIYIHPOBAHWEM
MYTHOCTH DOTOKA CPEACTBAMM TEIPOMEXAHUSAIAN
Y. 0,0YIATOB

TPIIH WPE* IHE.HLI, 1972

PagCMATPABAGTCA CNOCOC MCKYOCTBEHHON KONBMATAUMN K=
HAXOB, NPOXOAAWAX B nNecyaHEX NerxoNpoHEOaeMEX TPYHTAX, Cpea-
CTBAMH THDOMEXAHMSANNE — MNABYIMME S6MIECOCHHME CHADANAMM.
NipuBoAMTCS TEXHONOIHA M pacier O0BeMOB pador B NpHERAKE IT0-
ro cnocoda HCEYCCTBEHHON KonbMaranue K JlesoGepoxsony pacmpe-
pexrrenp KapuEHECEOrO MATHCTDPANBHOT'O RAHANE.

Tadmuma I.

YUK 626+8+002+5
HHTEHCHOMKALMA NMPOUECCA I'PYHTOSABOFA
SEMIECOCHEMH CHAPHJIAMM
A A IEBOB, D MK
Tpyau CAHURPH, Bun,I3I, I972

Onmcafdl CXeMH HOBHX IPYHT03alOpHHX YCTDOWUCTE 3eMae-
COCHMX CHADAXOE,DP83PACOTAHENX B OTAENe OPraHW3anid N MeXa=
HEMZAOEM BoaoxosafcreeHEnx pator CAHMMPH pas mETeHCADERANHEN
nponecce rpysErTosadopa.

|
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OrnmaurensEolfl ocOOeHHOCTED YKESAHHWX I'PYHTO3800PHHX
ycrpolicTB ABASETCA HANWUME NOBOPOTHOTO BOTHYTOrO CO CTOPOHH
3a00A SKpaHAa, OTDAHNYMBANEETO 3€B BCACHBANMET0 HAKROHEUHMKa,
B BABMCHMOCTH OT IDYHTOBHX M TeXHONOTHUECKMX YCIOBRH SKpPaH
ROMIUIEKTYETCA HEMOABMEHHME ¥ MONPEXHHME I'MIDOMOHYTODHHME HA-
cajjkaMH, paclONOXefHEME N0 MepHMeTpPy =KpaHa, a TaKEe pOTa-
MACHHHM M ppesepHHM DHXINTENAMH,

Pucyuxos 7.

YIK 626+862=002+2 -
0 TUIPABIWYECKM SHBHBANEHTHHX JMAMETPAX HUIWHAPHYECKHX
M HORYCHHX TPYE
AWA.CAHTAHOB
' Tpyaw CAHWWPH, Bun.I3I, I972

TeXRONOTUA WBT'OTOBAGHAA GETOHHHX M Xeaego0eTOHHHX Ma—
NOHANOPHHX TpYO 3HAUMTENBHO yNpomaeTcs NDH HoOEYcHOM dopue
Tpy6. Ho B TpyfonpomRofie M2 TAKMX TpyG HA YYacTHe CTHKOBKM HX
ofpasyrrcs moporw "o ", xoTopuwe coO3ZaLT, KpOMEe MOTEDPE: Hamopa
No jnKMHEe, AONONHKTENBHNE IHAPABIAYECKME CONPOTHEIOHHA,

CpaBEeHEE NOPOI'0B, OOYCTNOBNEHHHX TEXHONOTHYECKHMMM OCO-
GeHHOCTAMM W3TOTORICHHA TDYO METOAOM MEXaHWYECKOTD BROpONpec—
COBAHMA C pPACUSTHHMM NpR kosdfuifuenTe, paABHOM EIAHHALE, MOKA=
3an0, YTO AOMONHMTENRHHE MOTEpH Hamopa B TPYGONDOEBOAE H3 Ta-
KMX TpY0 OyZYT KOMMEHCHPORAHH 3a cYeT YBENHYeHMA CPENHETO
AMAMETpa MX HAa BEIWYHHY NOPOTOB, T.0. 4:&_: q; + &, TAE .

G, - AuaMeTp MMIMBEPHIECKHX TDPYS.

Pacynor I.

YIK 626+862+-002+2
- ONPEAENEHVE CTENEHNW OBEATHA PESHHOBBHX HONEL
B COEIMHEHAAX BETOHHWX W XENESOBETOHHHX MANOHANOPHHX TPYE

A.f.CARTAHOB

Tpyax CAHWHPH, Bun.I3I, I972

[prBeeHd pPESyALTATH MCCAEAOBAHNA NPEAGNLHOIO AABie-

HUfi, BHAEDEMBAEMOTO CTHROBHM COeXNMHOHEMEM GETOHHHX M EeNeao-

CeTOHHHX MANOHAMODHHX BHOpONpPECCOBAHRHX TDYO. JYCTaHOBIEERA
|
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cTeneHs OOEATHA DESMHOBHX KONEN B COSRHHEHMAX TPyOONMpoOBOJA,
MOCTPOSHHOTO M3 TAaxKMX TpyO. OHa cocrapnrer 33% oT MX Havans-
HOPO ZMAMETpa, 4TO MO3BANAET COXPATHTH AAMEY pacTpyda ¥ BTy-
NOYHOT0 KOHUA TDPYO MO CPABHEHWD C BHCOKOHANODHHMM TpyGSamm,
WSTOTORNEHHHMHE THADONDECCOBAHMEM,
Ha OCHOBaHWM NONYYEHHHX DE3yABTATOR npeg;arauwcn HO=
BAA KOHCTDYKIHA CTHKOBMX COSAMHEHM) XenesoOeTOHHHX BHOpO-
NpeccoBAHHHX TPYO M ZAADTCA OCHOBHHE paSMepH TPYO B 3aBMCHMO-
CTH OT WX ZHAMOTDA.
Tacnuy 2., Pucyrros 3. 4
JIK 626+8+002+5
IBYXPOTOPHHE SHCKABATOPH BTP-I22 :
HA CTPOMTEILCTBE KAHAJOB B ¥YaCCP

X K.CAIMMOB, T'.J.MEICB, [.C.TPEEYHCKHX
Tpyzx CAHAMPH, pun,I31, IS72

[[puBeZieRH pesyARTATH NPOM3BOACTBEHHHX HCIHTaHM{ BECKA-
paTopoB 3TP-122 B ofnactTAx YaCCP Ha CTPOETENBCTEE KAHANOB.

OrMeveHH HepOCTATKM, Ha(nopaBuMecs B mponecce padOTH.

PeaynsTaTi MCMHTAHKN NMOKasany BHCOKOE KaveCcTBO BHNOA-
HeHHHX DECKABATOpAMH paloT. -

Tatnuna I. PucyHor I.

:rm-; 626862+ 002
KOHYCHH}l POTOPHHR PABOYMH OPTAH Emnmmmtmﬂ

I.C. TPEEYHCKHX
Tpyau CAHWAPH, Bun.I3I, I972

B craree amanusupyercs padoumit mpouecc ROMaHWs B yAa-
NeHHA PPYHTA M3 KAKANA DOTODEHM OpPTaHoOM HaHAXOOUMCTHTENA.

lipegnoxesa HOBAA KONCTPYKOMA KOHYCHOT'O padoyero opra—
HA ¢ HEMOABMEHON NiacTHHOM, ofecmeuMBavEaf CHUNEHME IHEPro-
EMHOCTH KONAHMA M TPAHCMOPTHPOBAHHA IPYHTA MO HOMOABHEHOMY
KOXYXYy poTopa, YKASAHH NpeMMyNecTBa KOHYyCHOT'O POTOPHOT'O "Op—
rafa,0RN DOATBEDEAGHH MCNHTAHMAMN ONHTHOr'O o6pasna,

Pucynor I.
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JIK 626
COBMEWEHHNE JIBAKEHMA COMLIA # BPARAGMEIOCA CEPAEYHAKA
NPH TOPKPETHPOBAHHM

A.ABYEAEAPCB
Tpyau CAHHWPH, sun,I3I, I972

B craree MPEBOAATCA OOOCHOBAHME® XapakKTepHCTHEN Npo=-
necca TOPEPeTHPOBAHMA, €r'0 NMPeUNYNECTBA M HEJOCTATEN, TaxKxe
00OCHOBAHNE BHJOB ABMXGHMA CONNA W BpPANADEMXCA CePHEeYHHEOB.

B pesyasTaTe AHAIN3a KNHEMATHEEN NATH BHAOB ABnxemul,
HARGONE® NMDOCTHMM ABIANTCA BpPamEHER CODPAEYHMEKA M NepeMeme~
HER COINA BRONS TOpKpeTHpyeMoH moBepxHOCTM, COBMOMEHHHS® XBM-
XEHMA COMNA UOMOHT-IYNEN E CEPAGYHNKA NDH BTOM HAXOXATCA 3
HONpPePHBHEOM BRHTOOODS3HOM NMEPeMEeseHHN, WT0 COOTBETCTBYET
TpeGOBaRND N0 TOXHONOTHE H3TOTORNGHMA APMONEMOHTHHX TPYO.

Prcysok I.

YIK 626+8:621-002
RCXOAHAA NOCTAHOBEA SAJAYE ONPEMEIEHMA AJNTOPHIMOB
JUPABARHHA CHCTEMOH BEPTHEAIBHOTO APEHAKA
B [IEAAX PACCONEHMHA
AN, APOMEIKHA
Tpyau CAHMMPH, mun.I3I. I972

PaccsaTpRBaeTCH BONPOC O CNOCOOAX YNpAaBNeHMA CECTOMA-
MM BEDTMEKANRHOT'O APEHAKA B USNAX DACCONEGHAA M STANHOCTH MX
BHOApERNA, OMACHBANTCA CyNMECTBYDmME cnoco6d YNPABIGEAA M
CTPYRTYPHAA CXEMA HX 00BEKTOB,

@OPMHDYDTCA NENA YNPABRGHHA W BAEMEHTH, mcﬂm&
B cOope mudopwarjmm,

Pmua!j:nﬂmﬁu I'paHMYHHE YCHNOBHA, ONpOAGARDEME 6r'0
OyCE M OCTAHOBKY.

JlenaercA BHBOX, 9T0 B BApRAHTE UOETDANMSAONN YOpaP-
HEHMA ANrOpHTH YNpABIGHMA CHCTEMOH BEDTMKANLEOI'O APeHAXA
MOEeT OHTE NOCTPOEH HA NMPHENHNE CTATHRCTHYECKAX ONEHOK CO-
CTOAHNMA W MNMOCAEAYNMSIO PA3BHINA NPORCXOAAMMX B HEX nponec—
COB R 4UTO CHCTEMY JNDABNEHHA MOXKHO OTHSCTH K CAMOHACTDAR-
sapmeiicn.
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Yrasupae™0a HEOOXOMMMOOTE NPOBENEHEA WOCJASIOBAHUN
ANA COCTABACHWA AXTOPNTMOB JOPABNCHNE.
Puoyukos 2.

JAK 62601
O TEPMHHOXOTRH B OBNACTH MAMMHHOT'O BOJAOMNOADEMA

MoAEYPMAHBAER, 0.H.IAK
Tpyas CAHMUPH, Bum,I3I, I972

B oTaThe pACOMATDHBADTCA TEXHWYECKHE TOPMMMH XWA Ma-
ueNEOro opowenns, lpepzaraercd pAj) HOBHX TOPMEHOB, N0 MESHWE
ABTOPOB, HAMOONEe NONHO OTPAXANNMX CHEIMQNRY MANNAHROr'0 BOXO-
DOABEMA .

TaGxnma I.

JHK 626+862+7
PHEPT'OBANAHC HACOCA BIBI2-255-30M

B.HMANKCB, A.fl.BEICYCOB
Tpyau CAHMHPH, Bam,I3I,I972

B crarse NpUBOANTCA BDHEpProGaraRc SEeKTpOHACOCA
BlBI2~-255~3(M, 8KCNepUMEHTENBEO MONYYEHHRHH HA CHeNMAaibHOM
OTEEA® O MOMOWEA BEDTHRANBHHX MOTOP-BECOB,. [JseTcA METOANEA
BXCNOPUMEHTAIBHOTO ONpeieNeHNA NOTeph BHEPINWM B HACOCO: B
NOAMENEESY, B MOZBOAANMX K&HSNSX (HA BXOA6), AMCHOBHX mO-
Teps, OOBOMHHX Tepes yINOTHHTENERHHEe KONBOA ¥ MOTEps NPH
npeolpasOBAENN SHeprua B padovem EKoNece W HAODABAAONSM An-
napare, t :

Tadxum 4, Pucynxor I.

YIK 626+8+002+5 |
K TEOPHH YETHPEXEAMEPHOI'0 PAIMANEHOIO
THAPOCTATHYECKOr0 MOJSMIHAKA
M, H,JAK
Tpm W' miHI' 1972
E cTarere HANOXEeHH BONDOCH TEODHH TEAPOCTATHYOCKNX nog-
HMIIHEKDOB
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Jlamy ypaBHeOHMA XA GHAANTHYSCKOrD ONpeRENOENA:
1) rpy3oNOABEMECCTH NONNANANKA

F= (5 -P)2 + £)-2-finZe < in(-Z-+p) ]

TE® o W 2, = AABIGHNA B COOTRETCTBYPENX Kamepax MOEMNN-
Kéy
{p = EAWHA KaMODH;
& = pumEa TOPUOBON MOPETODONKN
), = EMAMeTD MOAMWIENKA;
o« R 4 = yIAH, COCTABXAONM® KaMepy W MOPeropCizy mOg-
UNTHNKA §
2) pacxofa oMaskm
&, = Yo/ GE (VB -2+ V=R + YB3+ VB -2, )
rRe 7= KOBHWIMEHT PaCXOXa;
/5 = COUGHES OJHOTO OTBOpPCTHA AMadparms;
A, = nasuesme B oOmel xaweps .

- 62648

BARAHNE CYXOI'0 (KYAOHOBCKQrO) TPEHHS HA YCTORYMBOCTD
PABOTH SATBOPOB-ABTOMATOR NMPAMOTC ARHCTBRA

P.CIM, H.B,XAMAAGB
Tpyxs CAHEAPH, sun,I3I, 1972

lipMeegeno HCCHEROBAHME YCTOWUMBOCTN CHCTEMH craliin-
SEHNN YPOBHH BOEM BepxEero Gheda 2 OTKpuToil OpockTensEol
CETH © YYSTOM CRN CYXOr0o TPeNHA Na OCHX BPameHNs SaTBOpOB-
ABTOMETOR MPAMOTO ZelcTBMA,
+ PesymsTaTh wOryT OHTH HCNOAR3ORAHE NPH OPOSKIMDPOBa-
HMN SATBOPOP=ABTOMATOR ODAMOrO XofCTEMA ANA pacueTa yorol-

YHBOCTH,
Pucymxos - I,



CORXEPEXAMNKRE
- CTDs

A HMWPCATATOB, HW.N.KAPNOB, T'.B.EATYPHH. Texmomo-
A CTPOMTENBCTRA SAKPHTOrO IOPH3OHTANBHOTO
Apenaxa menensd ApeHoyEAaguMKoM Ji=30I.sse. 3

A HJMUPCATATOB, H.0.KAPNOB, T.B.BATYPHH. ‘llenenotft
Apesoyxnagunk Ji-301 Z78 CTPOMTENLCTBA 38~
EPHTOTO T'OpMSOHTANIBHOrO ApeHaxa B HeycTol-
YHBHX TPYHTAXcsccscascssasnssnssssanssnsans LI

Y. 0 JYIATOB, 9.M.0CTPOBCKUA, ®.9.EETH0B. Onpepexe—
HEe ONTEMANBHNX NApAMETPOB H PEXEMOB TpaM-
GORAHMA I'PYHTA B TpaHmEAX 38KDHTHX XPEeH AIA
paspadoTRK TexiHiecKHX TpeCuBaHMil HA Cme-
NAANBHHE TPYHTOYIMOTHADMEE MAUHHHseesoeevss 20

C.J.IAE, TexHONOTHA W MeXaHMBAUMA BOSPEXGHMA Bh~
COROHANOPHON YKATAHHOM MIOTHHH.seeessevrsees 1

C.A.JAK., Perouenpyemll cmocol ONpeleNeHAA EODMH "
MNOTHOCTH ® ONMTHMANBHON BIAKHOCTE NeCCOBHX
PpPYETOB, YRIGAHBAaeMHX B AZAPO (SKPaH) BHCOKO-
HANODHHX YHATAHHHX MIOTHHsssesvsssnssscssse b3

Y. D O¥IATOB., Kouswaramws KaHanoB MCKYCCTBEHHWM Dé—
I'yAMDOBAHNEM MYyTHOCTH MOTORE CPeZCTBaMM
PHAPOMEXAEHBAIM e v eessssssnsassrsssanssnane 22

A.AJBBOB, D.M.KiM, MHarescrfuxagua nponecca Ipys-
703260pa8 SEMAGCOCHNME CHADHAEMTusessessseas OO

. A CAHTAHOB, O ruzpaBANvYeCKd SKBHBANGHTHHX M-
MeTpax MITHEADAYECKHX M KOHYCHHX TPYOseseee (0

A CAUIAHOB, Onpezenenme cTeneHd O0MaTHH DesHED-
BHX KOlen B COeJMHEHHMAX COTOHHHX H Eele3o-

G0 TOHHEX MANORANOPHEX, TPYOavessssssasassass OO

X K CANMOB, I'.Jl.MENCB, [.C.TPEEYHCEAX. JByxpo-

ropHHe BKORaBaTopy BTP-122 Ha CTPOMTENBCTBE
RAHANO0B B Y3CCPecsccsvosnssssssssnnrssnsnne OO0
J,C. TPEEYHCEMX, HounycEufi poTopEHM padoumil opras
J KAHANO0UMCTHTE I Ressesansssesnsasnsssnsasans 93
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AJABYEAEAPOR, CoBvenesHude ABNEGEMA CONXE N Bpamam-
METOCH CODASYHNES NDPH TODEKPETHPOBAEEHM.evsvessn
1M APONENKAY, MHcxogma® mocTamoBXa S84aVM OnpepeNs-
. HHA ANTODHTMOB YODABISHMR CHCTEMOH BeDTHRATE-
HOPO IPEHAXA B UEMAX PACCONCHME.ssssssescssss

M A EYPMARGAEB, (.H.OAK. O TopMMBONOrUK B OoGMACTH
HANMAHOI'O BORACNOADONAssssanssrsarnnsansannnne

B.AMANKOB, A.8.BEI0YCOBE. OneproGamanc macoca |
BlB12=-255=3M.ccnsssnnsncsassscsssanscssnnnns
N.HJAK, K Teopusm YeTHDEXKAMOPHOTO PaAMaIBHOID -
PRAPOCTATHYSCKOTD MONNNNENKS.esssssasnscasses

P.CiM, H.B.XAMAZIOB., Bamsume cyxoro (KyNOHOBCKOIO)
rpeEng Ha yoro#NmBOCTH padoTH 8aTBODOR-ABTO-
MATOR UPAMOrD AEGHCTBMAsssssscsssscavscnsassss

99
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135

145



Pepaxropu T.M.Banousuxosa,5,®.Kaxaruna
Koppexropu Pl fixssesa,T’. ], fAnexnxo
'___—-——I—-—I-—_-.——.-.____._-_
P-08802 llogmmcano k mevars 7/I-72r.
®opMar Oymarm 50360 I/8 JYem.m.x. 10,4
Saxes II95 Tupax 300, Illesna I]h
m

KaprpaOpura mm-ra 'Iummuu'
Tamxent ,Myxmeu, 176




