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nPMEHEIME BHEPAUMÓHHOM TEXHHKH jyifl MHTEHCMHKAmffl TmOflOITHECKHy 
UPOIIECCOB nPMTOTOBJIEHHa BAPEHHX KOJXEAC

A ’ R ’ r $ o D ^ S B ’ p AMI° á raBI>IIJIeHK»0«E- MHCHOg npOMHUUieHHOCTH MoCKBak.B.Tnoe-B°a, B .M .qecH O K O B . Mockobckhh o p a e H a 'T p y a o B o r o Kd4choto ‘ 
3HaMeHH T exH O Jio rirqecK H fi HHCTHTyT iia c H o f l h  M O J iO H ^ f  S p o r . S e m o c T H

---- B MHCHOÍÍ npOMUÜÜIOHHOCTH /i/, B Ha-
npnroTOBjieHHH Bapemix Koaóac npM oiuioBpeMeH- 

na'1°UTaii- ° nacToamee BgeMa H3BecTHH HecKoaLKo TexHOJioruyecraY

; ü h  a a  e r o  n i - ,M s-

2¿a sa «,ssgs j „HiiTpHTa HaTpnH, BOHU. AroiTeatHOCTB oneparor48-72 naca 3 HaSem- 
B B0JIXIKe c jyiaMeTpoM OTBepcTMÍi 2-3 MM. 4) H3M6JiBHeHne t o h k o g h ^

^ L ° aT 0 H f  u: Ha KyTTepe^euiajiKe. toTeÍBHocTB onepait™ 5-15 S f  5) lomoBa-
F^BaiQT an~ Ha mnpimax. 6 ) Ocajpcy tíaTOHa ocymecTBJuroTHa pawe k k w t o / S H m

3¡ypa f l o c T H r a e r T =  4 n ^  fi?nR a ^ Hn ^ f rHHBaeTCH ’ ec-™ »..«empe óaTona t c m -
* 8 5_9nOr> firmnaimi oór o ^ P 1̂  npoBoaaT b KaMepe Boaoti h j m  o c t d i í m napoM 

t irPotíe T T  =  7 n _ 7 9 0 ?  p^ n v ^ ^ IH B a e T C fl ’ 0CJDI B B e H T P e PaTona TeMiepaTypa a o -  
So 7^ Boau T - R t?®p " nnaífí^ 6™ 6 0C3raleCTBJIa®TCH b KaMepe noa ayuiGM c TQf.ínepa- 
h  2^ 3QOn 8r i i 2 -  0a®p£UÍIÍH 3aK™ B a e Tca, ecjra TeMneparypa cteTOHa oS toü■IIaJieQ óaT0H oxjiaawaioT ao TeMnepaTypu T = 5-lOoc.

'IT0,Hailtí0JIee JUmTeaBHUMH onepa- 
^  48-72 Haca) H °ca«Ka (ftHHTeaBHOCTB 2-3 naca), fio-ícatpMKaitKH noaBepraaii b nepByio onepeat bth onepaipui



I. Abtopckhü kojdigktzb, B03rjiaBjiHeMu3 npo$. EojrtmaKOBHM A.C., npejŷ osan npzMe- 
HZTB BZdpaTOpH THUOB H - 7  (nOBGpXHOCTHHi) M - 2 I A  (rjiytíZHHHñ C THÓKHM BanOM),
H-50 (BHOpoóyjiaBa) jyia nocoaa MsconponyKTOB 3 paccone /3/. 0dpa3uu Maca noflBe- 
uiKBajm b Bamíe c pacconoM Ha ceTKe H3 tohko0 HepstaBtíHmeS npoBOJiOKH, 3aKpemM0- 
mo2 na paccTOHHHH 15 cm ot BHÓpaTopa H-7. BzdpaTop, nonBemeHHHi Ha npyxzHax, 
CBOeñ riOBepxHOCTLio Kacanca paccojia b BaHHe. BztípaTopu H-2IA z H-50 norpyaajni B 
paccon hojihoctm). HjiHTejiBHOCTB onepanzz npz 3tom c o K p a T H Jia c B  n o  8 n a c . , t . e - 
npHMepHO b 6 - 9  pa3. OpraHonenTznecKaH onemca noKa3ajia, hto npn nocojie c  npzMQ- 
HemieM BHtípanzH KazecTBO Maca Burne (oho CTaHOBZTCH d o ñ e a  hgschhm) /3/. 
n. ÁBTOpCKHñ KOJUI6KTHB, B03I\HaEUIfleMIiíÍ JlHMOHOBHM T.E. , npeflnOHHJI HpHMeHHTB BHO- 
pocMecHTejra, pa3padoTaHHHe bo BHMHHCMe /4/, jvih BztípaiizoHHoro nepeMemzBaHZH 
H3MejE&HeHHoro Maca b paccojie /5/. EMOBaHHoe z H3MeniHeHHoe Ha bojihkb c ¿piaM01'  
poM pemeTKH 3 mm mhco noflBeprajiz BHÓpanHOHHOMy nepeMemzBaHHío, KOTopoe npoBOflH- 
jbí no HecKOJiBKHM BapHaHTaM npz cjiejayiouiHX napaMGTpax, Bocnpoz3bo,dzmhx BHtípocMe- 
CHTejieM: nacTOTa Konedai-mñ -  25 Bp, aMHJizTyfla -  3 mm, ckopoctb nepeMemzBaHZH -  
0,83 m/c /I/. Bajíae oópaóOTKy ocymecTBJWJiz no npzHHTOñ TexHonorzz. 
üpHMGHeHHe BHÓparpioHHoro nepeMeuntBaHHH coKpaTzno nnzTejiBHocTB BunepsKz Maca 
npz nocooie no 2-5 mzh. lipa btom doñee paBHOMepHO pacnpenejiHjmcB noconozHHe hh- 
rpejpieHTH, 3HanzTojibho ynnoTHHncH $apm, yBejrzzzBanact Bnaroc3H3HBamtaH cnocoo- 
hoctb. OpraHOJienTHHecKaH opeHKa noKa3ajia, hto onHTHue odpasra tíanz doñee con- 
HNMZ Z HMejffl doñee ZHTeHCZBHyiO OKpaCKy, H6M KOHTpOJIBHHñ /If y  
til. ABTOpCKZÍÍ KOJIH0KTZB, BO3rJiaBJÜieMH0 MaMaflSaflOBHM K).C. , npenJIOKHJI npZM6HZTB 
BHdpaTop B-20, yKpenJieHHHñ Ha paMe, ana BzdpanzoHHofi: ocajncz BapeHHX Kondac z- 
co3peBaHHH Maca / 6 / .  B 3tom cjiynae, tbk se Kan z b npenunymeñ padoTe, OTMeaa- 
6tch nojiosETejiBHoe BjmHHHe BHtípaixzz Ha KanecTBO roTosoro nponyKTa. B¿HTeJiBHOCTB 
BHdpanHOHHoS ocanKH cocTaBjiHeT 4 - 6  nao., ho hocoji ksk caMOCTOHTGjiBHaH onepafl®1 
HCKjnoneH.
iy. ABTopcKHñ KOJineKTHB, B03rjiaBJiHeMHH roptíaTOBHM B . M . , npennoszn b z3BecTH0M 
cnocode npoz3Bo;n;c?Ba KOJitíacHHX z3nejmM, BKJreraaiomeM onepanzz Z3MenBHeHHH, noco- 
jia-co3peBaHHH, nepeMemzBaHZH komhoh0htob $apma, ¿opMOBaHHH tíaTOHa, TepMHaecKy® 
odpatíOTKy h np. onepanm co3peBaH3a npn nocojie, nepeMemHBaHHH KOMnoHeHTOB $ap" 
ma, TpaHcnopTupoBaiíHa ot onnot TexHOJioranecKofi eMaocTH k npyroñ h $opMOBaHHfl 
tíaTOHa, npoBonuTB b guehom 3aMKHyTOM otíteMe, orpaHHHeHHOM TexHOjioranecKoS rzo- 
ko2 nepopMHpyeMoS oóojiohkoŜ  Haíipraep 03 raiáeBHx nojimeBOB /7, 8/. Hajiee odpa- 
doTKa npoBonuTCH no npHHHTOH TexHOJioriiH. rnoKaH odonoHKá npencTaBjifleT codot 
enmoia TpydonpoBon ($apmenpoBon)• CxeMa npeiyiaraeMoS ycTaHOBKH noKa3aHa Ha

pnc. I :  H3MejrBnnT«JtE, *w n p s B *e p , b o j t h o k  I ,  KyTTep 2 ,  HaKOOHTejiB 3 ,  nc>3a T o p  4 ,  
mapraenpoBon, cooTonmEñ H3 ceraijia 5 c radraiMH ynpaBJweMHMH ■ odojioHKaMH 9, q. 
jioseHHHMH b  $apuienpoBone h  secTKnx ceKrpaíi-BCTaBOK 6, iiacanoK - 7, nmEropesKy 
OpraHH ynpaBJieHHH odojionKaMH (Hanpraep, rnnpaBjnraecKiie, MexaHiraeciüie, nHeBM* 0 
THnecKne, 3JieKTpiraecKne h  np.), b  3aBHCKM0c t h  o t  KOMaHnu 3BM sanaioT HairpaBn«^ 
tí ¿opay nepHCTajiBTimecKoro sBHseHHH. lecTKiie ceKiniE - BCTaBKH 6 HMeioT O T B sy y  
jyia KOHTpojiH cocTaBa $apma h  nonojnoiTejiBHoro EBenenna HHrpenneHTOB. Eadop b 
juayx ceKipiñ 5, Mesny k o t o p h m h  c t o h t  ceioniH 6, otípa3yeT ejonaia áyHKinioHaJiBH»" 
Monyja. - Hacoc—BudpocMecHTejiB. Bce coriíhh onHoro nuaMGTpa h  codpaHH c o o c h o  11
noMonyjiBHO. j „ _^t,«ohU0'
Hajiiraie ynpaBJiaeMHX radrax odononeK 9, npEBOjuraux b  nepucTajiBTnnecKoe SB0*^ 
no3BOJiaeT co3naTB khk onHOHanpasjieHHoe nensenae $apma no Bceray TpydonpoBony > 
Tas h  jioKajiBHoe nepenpaTEe TpydonpoBona Ha OTcera z b o 3BpaTHo-nocTynaTeJiBHe 
HBzseHKe b  npenejiax OTceKOB. OnHonanpaEJienHoe nBzseHze cooTBSTCTByeT 
TpaHcnopTzpoBaHHH, a B03BpaTH0—nocTynaTejiBHoe - nzKJiy nepeMemzBaHHH.
BByx BznoB KonetíaHza, nponojiBHHX z nonepenmix, cosnaBaeMHX otíonozKaMZ, zcKnw^ 
6T 3acajmBaHze TpytíonpoBona, otíecnezzBaeT ycKopeHHoe C03peBaHze Maca,

" ---  ñTO TT03B0JTÍT6T HCKJDDHHTB nBOMeHVTOHHHe eMKO^

mzM otípa30M. H3MenBHeHHoe m h c o  nocTynaeT c BojraKa I b  KyTTep 2 ,  a  z b  Hero » 
HaKonzTejiB 3 .  B  3aBHCZM0CTZ o t  penenTypu zanejiHH zHrpenzeHTH (m h c o , nmzr, 
daBKZ, cnenzz z T. n . ) nonaromzMZ y c Tp oz cT Ba MZ, HanpzMep no3aTopaMH 4 zttz

m z . no ene 3arpy3KZ nepBoro MonynH b  h b m  opraHZ3yeTCH nepeMeinzBaHze. McnnjiHK ^ 
TejiBHue opraKH npzBonHT o ó o j i o h k z  MonyjiH noonepenpo b  nepzcTanBTznecKoe í b b j» 
Hze, npz k o t o p o m  $a pm nazseTca B03BpaTH0—nocTynaTejiBHo b  otíteMe MonyjiH, T̂ r  ti 
odpasoM npozcxonzT nepeMemzBaHze - h z kji nepeMentzBaHZH. no zcTeneHze a p e M e a ^ ^ .  
áapiu BunaBJizBaeTCH b o  BTopoü Monyjit, h t o  cooTBGTCTByeT iíHKJty T p a H c n o p r z p O B » ^  
U zkji TpaHcnopTzpoBaHZH saHZMaeT b p g m h  £¿ . $apui no TpytíonpoBony nocTynaeT
HacanoK 7 .  ^„Tiine-
E h h  ycKopeHZH nponecca cospeBaHZH z c h z k 6h h h  conpoTZBJieHZH HBzseHzio b  f p a p ^ ^  
npoBone o d o jio n z a  9  nonojfflZTGJibHO k HZ3K0nacT0TH0My nepzcTajiBTHzecKOMy j i b e » »  
npzBonzTCH b BUCOKozacTOTHoe KOJiedaTeJiBHoe HBZseHze no paajnraHHM 3aKOHaM.
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Bnrf^oÄ0HHHX H8MH 3KCneP™eHTajiBHHx HccjieflOBaHHHX fleñcTBynmero Mazeia Hacoca- 
IgopoMeczTe^H nacTOTa nepzcTaaBTireecKoro EBZseHZH n3M9KHjiacB b npenejiax 0,5- 
705f nA §n®3̂ PaD¡II0HH0r0 20-100 Pu. Hpz 3TOM nepexHM oóojiohkh peryjizpo Baron ot 
1 & Æ J E 5 *  ee C0TieHHH* aMHJiHTyua Bzdpauzä ot 5 mm  jo  1,0 mm Ha nacTOTe 20 Ta.
B ï ï n o î ? ™ 9 HCCJiejíOBaHHH nOUTBepflZJIZ B03M0KH0CTL C0BM9IJ8HZH o n f ip f ln u tt  C03P3BaH K H  
OÖIW am^A TP aHGnoPTHpOBaHHH, IHnpzUeBaHHH. Ha 3T0M  yCTPOSCTBÖ ÖHjm H3 rOTOBJI9HH 
ÍBK K ñSrQ K0JITa ^  g t g ^ o b ° 2  flJiH m y x  pexHMOB o t íp a t ío T K z : S  I  (n ep H C T a jiL T H aecK o e  
K "  í  ° f H<3M°HH06 -  cHHycozuajiBHoe c  n ac T O T o ä  20 Ta

BpeMS "  20 m™) H -1» 2 (nepacTajiBTHHecKoe ubhä9hh6 - I ru, c 
0 f f * s o “ > B H Ó paraoH H oa -  c z H y c o z s a j iB H o e  c  n acT O T o ñ  50 r u  z  a M u m T y n o ft
u ¿ a j i6 ~ 5  MKH ' nP0flyKT oueH H BajiG H  n p z  aazpuTOñ u e r y c T a ip r a  no 9-dajuiBHoa

■n „ Taójmua
r93yjIBTaTH OÓpaOOTKH flBryCTaitHOHHHX JIHCTOB

HoMep od- y
Paaqa

BpeMH B z d p a u .o d p a d o T K H
KOJldaCH "ÖTOJIOBOä", MHH

HB9T

ni: i’nß.
ApoMaT Bzyc Ko h c z c -

TeHUHH
COHHOCTB O dm aa

o u e m c a

1
2 20 ?,2

7,4
7,6
7,0

7.0
7,4

7.4
7.4

7,3
7,5

7,2
7,4

tfemLo0^ ^ ^ ? 0 °Pra5OJlelITIr,0CKO® OU0HKH OtípaSUH CTOJIOBOÄ KOJIÓaCH, H3rOTOB— 
JíflMwQTr2„555M8nxHaeM BKGpau0H , ouGHHBajnict M8T0U0M cpaBH0HZH no BC6M noKasaTe- 
0UeHB^e0TBa* OdpaSUH xopomo BHpaxeHHHË HpK0-p030BKË UB8T Ha pa3P930 H
onem.® ÄerycTaTopaim b 7,2-7,4 dajuia. lio pe3yjiBTattaM oóme® opraHoronTzaecKoS 
"xoaomA.-^Çfn^0^ ^ ? 0® nPHefM®MOCTB npouyKumi, otípaaim o u o h o h h  Kan nponyKTH 
BaarS*0 ( I ' H OTeHB xoporaero" (2) KanecTBa.
Ö0ffleBmO™K a ÄaHHOr°  c n o c ° ö a  H H8O0XÇHHMHX T9XHHH9CKHX yC T poftC T B  P H  padO TH  C
BoSSi? watoiwacTOTHHint- cpenaMZ ($apmeM, tbopoxhhmh MaccaMz h jm.) CTajio 
S e v n ? n ^ ™  Ö Jra r°Ä ap H  U8jr.0H anpa3ji0H H O M y z c n o j i i a o B a r a B o  a $ $ 9 K T a  n p e o S p a a o B a r a n  
c 0 3 n a S L ? P eÄ 1 ^ 2 £ °  HanPHX0HM C Ä B Iira  B MOCKOCTH CflHZtra / 8/ .  3TO HO3BOJTZTO 
O paav n PHHUldUliajIBHO H0BH9 T8XHZH8CKH8 y C T p o ñ C T B a , OdJiajiaiQlIIZe CBOäCTBäMH

y H8CKOÆBKHX TpajpIUHOHHHX. T a K , H anpH M ep , 0HHCaHH09 BHHI0 yCTpoñCTBO  O Ö Jia-

HOBo CB°2CTB&MH BZtípOCM9CHT8J I S , HaCO Ca H KOJldaCHOrO m n p iiu a . IIpHMeHeHHe H3JIOS0H—
i e i °  c n o o ^ d a  ¡1/ a oooTBeTCTByrom nx t b x h h h b c k h x  y c T p o ñ c T B  n o 3BOJW8T coK paT Z T B
j ^ H o j i o r :  . t  c iœ ü  n p o p e c c  npzroT O B jieH H H  BapeH H X  K o o id ac ho t o jib k o  s a  ch o t  n p zM eH e— 

B a ô p a u z à ,  ho h  3 a  CH8T co B M em eH M  p a u a  o n e p a u z f t ,  H anpH M ep, n o c o j i a - c o 3p e B a -  
^  5  • nepeM emH BaH H H , T p a H c n o p ra p o B a io iH  ot ouho ä  T e x H O jio n ra e c K o fi 8m k o ct h  k  u p y r o ä  
g-WOpMHpoBaHHH óaT O H a.
^  OCgOBaHHH H3XOKeHHHX npHMepOB MOKHO rOBOpHTB 0 TOM, HT O B  H aCTO H ljee BpeiHH B
T e jre0 2 » n POMUnIJieHHOCTI1 n P H n p o H 3B o u cT B 8  BapeH H X K O Jidac H aicon jieH  HewajiHH n o j io jm -  
t t a p v 11 OHUT npHM8H8HHfl BHÔpaUHOHHOË TeXHHKH flJIH HHT8HCH$HKaUHH p H ^ a  TeXHOJIOrH- 

n p o n e c c o B  c  o u h o b p 8M8hhhm  noBHiiieHHeM K a n e c T B a  n p o u y K T a . KpoM e T o r o ,  c j i e -  
S ir tn  °TMeTHTB TOT $B K T , HTO H apUH y C XOpOUIO 3ap 8K 0M eH fl0B aB m eä CeÓH TpaHHUHOHHOÜ 

T8XHHK0Ë pa3B H B a9T C H  H HaXOJJHT B C e Ó0X88 UfflpOK08 npHM0HeHH9 _HOBaH, 
^ o B a H H a H  H a npHMSHeHHH b o jih o b h x  h  n ep H C T ajiB T iraecK H X  c n o c o ö o B  n e p e a a n n  K o l ie ö a -  
n BH3K0njiaCTHHHHM MaOC8M .

j JtoepaTypa
n !  •Uhmohob r . E . ,  CH H uapB A . M . ,  r o p e ju o t  l . B .  n p ra e H eH H e  BHÖpaipiOHHofi t sx h h k h  

HHT8HCH$HKaxtHH T8XHOJIOrHH0CKIIX n p 0U8CC0B B  MHCHOË n p 0MHUUI8HH0CTH. 0Ö3OpHaH 
S ^ p M a u H H , oepH H  "MHCHan npoM uuuieH H O CTB". -  M . ,  HHMHTOHmhco mo o tipom ,  1 9 8 0 ,  2 2  c .  
Hoo^ t ° i 0 B  A *A * ( P 8 ^ -  ) TexH O JiorH H  M a c a  h M aco n po ayiC T O B . -  M . , Ü H m eB aa n p o M u au ieH - 
3 ' ' ¿ b , 1 9 7 0 ,  7 4 0  c .  
fo^O JIBUiaKO B A . G .  H1 9 7 ? ?

B'JjPPryJDi0 M.JE., IIsTpoB K . r . , ApoHOB M.M. BadpamioHHue cm8CHtojih BHMHCM. -  
5. BaöpaiEOHHaH Texmota. -  M., CTpoftasaaT, 1966. c. I39-I42.
8. ^Mohob rÆ. H ÄP. Cnocod nocojia Maca, a.c. Jé 556774, E.H. » 17, 1977.
(j' MöMaa&anoB jo.p. PopóaTOB B.M. h  np. Cnocod npoH3BoacTBa KOJidacnux H3aexHä, 

936864, E.H. » 23, 1982.
w t « ° eB o ä  A . C . ,  HecHOKOB B.M. B o jm o B u e  h  n ep u cT a jiB T H n e cK H e  c n o c o d u  n e p e a a n z
lJ6fjp 0 a HHH BH3K0nJiaCTZHHHM C pSU aM . B T p y ^ a X  B 08C 0B 3H 0Ë  K0H$8p9HUHH "IlyTH  C0B8p -
^ T B O B a H M  T e x H O J io rz n e c K z x  n p o u e c o o B  z  o d ö p yao B aH Z H  j p i a  n p o z s B o g c T B a ,  x p a H e -  
8 . K  TPaH onopTH poBK Z nponyK T O B  n z T a r a w "  2 9 - 3 1  M aa  1 9 8 4  r .  -  M . ,  1 9 8 4 ,  1 9 7  c .

A.B., HeoHOKOB B.M. 3$$8kt npeoópa30BaHHH BeKTopa npeaejiBHoro Ha- 
^■0Hbh oaBzra z ero zcnojiB30BaHHe b nzmeBOË npoMHuraeHHOCTZ. TaM se, 196 c.

flp. Cnocod nocojia m h ch h x  h 3ä 9j iz 2 , a.c.

npoMbouieH- 

J6 556772, B.M. JS 17,




