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SL'HMARY 2 

03.f.6C'l1I"fES .Al~ LOGIC OF P.."OJECT 

I.:::il:le1iate objectives 
To overcome difficulties which exist in the operation of the 

f reezint equipment a:id to improve tec.:i.nolo~ical processes used 

i.:.. tu.e pla.D..ts. 
1·0 strengt;hen the facilities of ell!:. ting testillb uni ts. 
To train the enbin.eers and technolocists in updated meat storage 

tec.a.nologies. 

Development Qbjective 
To improve the perforI:1.ance of food. i.Dil.usr;ry in ore.er to increase 

its output an~ 1iO preserve high quality of products. 

Tnc project was prepared accordi.Ilb to t.n.e letter of MFR Uission 

i.D.. Geneva, I982, Progra.mmini; t:ission Report, I-:;16_;.,, Discussions wit.::i 

!Jiion_;olian D.;lee;ation to UlITDO-IV, I:;104, caole i'roru Lii\DP, Ulc-.n-Bator, 

misc 2o3 of 27/II/b4. 
The Ministry of tue Libh1:; and Food. Industries ('~I) of iJPR was 

l.iQvern.aent counterpart a;ency. 

UlaDO e:..."})ert arrived in Ulan-Bator on 29/0I/oo. Du.rat ion of his 

mission was equal to v.-:o months. 

Mr G. Gombo, director of to.e Scientific-experimental centre of 

1 ood. indus1ir;y (SE CF I) of .ial.LFI of UR \.a~ 1;.n.e irn.m.;;;a.iat e counter.ti art 

officer for the expert. SECFI in Ula.!1-.Bator was a place of work .• 

D~rillb mission tue e_:pert visited meat plants in De.rk.n.an, Choioal~cL 

and Ulias-caj. 

ACT~VITIBS CARRIED OT~: Al~.J OUTPUTS PRODuCED 

'l'ne work plan was prepared oy t;.n.e expert a.r.i.d. coun-cerpart officer. 

Tne plan was approved by mLFI a..'lC. the Sta~e committee f0r :EA-te~nal 

Economic RelatiJ~s (SC33R) of .!UPR. 
Exi.stiD.G equipment, its working conditions, capacity, cold stor3.~­

t ecn.:iolo 0y, guo..lifice:..tion of staff v:r.;;r·e ir.i...spe ctei c.. -c u lan-.Bc.. to:i.: Iiicc...~ 

plo..nt. It was four:id. tna:: tre..in..irig in tne field o:t" colG.. de.:uEJl~~ for· 

race an:: f::·~ezins cf mee..t, of pnysicc.l c..n::i. tecw1olot:i..cr..l fun..;.a'.!len::;2 1 · 

o:· freeze-:.ryinc· v1c..s the necessity. As a result; a provisionc..l "tr::.1-

nini; _I:;;:·ot:~·a.rrw·::: for rae&"t in:i.ustry stai"t 'v>as pr·c:pare::.i.. 

A ~etailed L~scification of equipment to be purcll~L~~ for ~tr~~ 

---~i· r< ~..,·u·. ~-~.--i 1i" ... ul. ~!. o~~ '0-,~: '.~uJ.. n. r"'e'.".~l: r.' .,,y,;t: '' . . . - ....... _ - ..._._..___ -- .... """"'--- .:::... v __ .., ~- ~ - •·o..- ~I'~i .... 'C:....l.,,~Cl. · .... '~t_.:; S 1 -



V:ie"""a i..:::. F~oruarJ o~· I96~. Tart;;;;t iate was a ;.;.;.id.d.l;;; of Ijc6. 

I:l acco:'tibllce wito. tne -,,:or~ plan existing eau.ip:i.eirc, it.s ·;•orking 

conditions, ca?aci-cy, cold storage technology, qualification of 

staff were inspected at Darkhan, Cb.oibalsan and Uliast~j meat plants. 

Tue lectures, colloquies, discussions and assistance in solving of 

definite problems in refrigeration and refrigerating storage techno­

logy of meat took place at each eaterprise. 

An i;!xperi.:lental c:..tmo~pb.eric drying teC!Ul.Ology of tripe was inves­

tigated a-c Choibalsan meat plant. Water fraction of o..ry trip~ ~as 

defined. Microbiological air test was carried out. It was recow;:aend.ec 

to inte~sii'y the drying processes and. to develop an a~mospheric free~ 

-drying in.stall~tion. 

On ";he base of the traini..n,s cou.rs~s in Dar.k.b.a.L., Choibal.san an.:. 

Uliastaj the provisional training progrrum;ie was revised and enlarged. 

The last reduction of tne training programme was approved by M.LFI 
01· fil>R. 

The approved traini.110 programme was r~alized for tn.e s-caff of UJ.c;ri.­

Bator meat plant. Such questions as mass losses during storage and 

freezing, cold demaods for storage, cool~ and free:?.ing, air circu­

lation in ch.ambers and freezers , atmospri.eric and vacuuru freeze-dryi.Q.f 

technolo~ of meat we.re discussed in detail. 

Analysis and assessment of a state of refrigerating bystemb and of 
refric;e.~:a-r;ing storage technology of meat were d.one ou tue base o: 

the meat plant inspection results. 

Conclusio~ of analysi.s were d.i.scu..ssed. \;itc. tne meat pl£.nt mana.0 .;;r~ 
' 

senior scientific v:or~ers of SECF'I arui n.ead. of ..£::terru.l Relation:;; 

Departme:J.t of MLFI of t1PR. Tne main recolil.:..U.end.ations were worked out 

tosetner. 

ACHIEVEI::El~ OF IMVIEDIATE OBJECTIVES 

To.e results of meat plant inspectiori.s p;:-oved. tn.e.t the main diffi­

:;ulty o:· cne freeziD.g equipment wor~ in tne in;:;i;;n;,;;iv~ slauont..::rinb 

period -.,;as t.aa lack of r~frig;;:rati.D.g capacity 01' the existillb re!'ri­

~erating equipment and refrigerated meat storage volume. In order to 

overco.:n.;; tne di.r."f iculty i c was proposed. r or use a-c t.u.e :.:ieaG plant.[. 

tne vac:.iUil. freeze-drying in.stallation.s, tne a-:mo~prieric f reeze-c..r~ r~ 

enc.use of li.::_uid rer:rigera:it S..i.pply b;:tween tnt;! cold coru.wne::'.s. 

110 iw?.:'ove tb.e r~i'ri;~;3ratin::,· tt:cn.noloe;;ical proc~::is.;;:.s it ·,'.as pro· 

po:,~..:. °CO ~q;.1ip -C:J.e cold. stor·abe c;.;.a.woer::; ·,;i-:;.:.... :;;:;,~ i:...:...-:;:-LU..·.;nc;s !or 



measurefilen~ of temperature and relative ~ir uu.midity, to r~const=~c~ 
air duct circuit in the cold storage C!l.a.:roDar£, "tO utilize the ic~ 
sha~ing for lowerL""lg the meat mass losses. 

To stre.ug"'"..b.en tae facilities of the existing ~es~int:; UD.i~s a de­

~ailei specification of the e~uipment for the freeze-drying a;iC. fo= 
the control of freeze-d.r., i.ng processes, o:.- -cue instrum.encs for m.ea-­
surement of temperature and relative air humi\i:ity inside the cold 
storage cha:nbers to be purchased through UNIDO was prepared. 

Traj nine; prograni'iie for engineers and. tecbnolot;ists in updated 
meat storage technology an.ii ill vacuum. aJliJ. a'tmospheric freeze-drying 
technologies of r.iea-c and meat produ.c"t.s -~.as succ.e.ssfu.lly fuli"iled. 

The achievement of immediate objectives correspond.s to wilat w~ 
expected to be achieved by the project. 

UTILIZ.ATIOU OF PROJECT RESULIS 
The training programme in.formation and data ~ill be u~ilized for 

designing of experimental atmospheric freeze-drying installations 
for tripe a~ meat plants in Darkb.aD., Cb.oibalsan and Ulan-Bator in 
I986. Tue atmospheric freeze-dryin6 tecil.Il.ology will enlarge tne 
utilization of cold atmospheric air for freezin~ and d.ryin.0 , ~ill 

make it possible to store the dry meat products at am.oient tempera­
ture for a prolonged per)od of time and. to preserve tueir higb. 

c;_uality. 
In order to put into action the experi.Iaental a~mospheric 1reeze­

drying installation.s in short period it iE d.esiraole to racofilIIlend. 
to SECF"I to desigD. the installa"tion.s, and to ma..'1ae:;ers of Ulan-.3ato:;:-, 
Darkhen and Choibalsan maat plants "GO mak.:; tD.ese i.nstallations a.LO. 

to put them in action. 
This may accelerate the enlargeme.a.t of hign quality p::.2od-~ctio.:i 

oav~u~ of foot ind.ustr~. 
J:b.:eee tecanici.:;.ns tc ·oe tiained in freeze-<iryi.::i.c; tecn..nolow of 

filea: and otner foodstuffs, t.a.e.~raining vacuum freez~-d.ryin.f; laoo­
ratory installation v;j_ll allow to strengt.a.en c;_ualification of spe::- -
c ialL.:t.s, to correct tecilllology and to evaluate tae ca_i?aci tJ of tne 

freeze-<iryin; installation. to oe purco.ased for the industrial free;ze-

aryin; of mee.~. 
Tue:: follo·.; up project of "l.fo"IDO assistanc3 v;.ill accele.cate tu;:; de­

velopment of industrial vacuum .r'reez.e-d..ry:ing of meat a.nu achievemt:.:.t 
of the developmen~ objective. 



5 
T.ae i n.f\;ruments fo:= measurement of rt:lative air huJU.d.ity •·ill al­

lm; to correct; teccr:.ological storage regb.;::s and freezino regues in. 

o=d.e::- tic lo';:er -:..'.le I:J.eat ill.ass losses an.i t;o preserve fooC.. quality of 

oea:;. 

Fo= ration~l utilization of tb.e ai~ freezing tunnels alld of tb.e 

existi!l.£" :::-ei:-ir;eratine; equi:;>.oent in su=i.;:aer tb.e t~els ~ be w.oli­

i'ied for t;ne atmospn.eric mea:c freeze-dryin0 installations. 

It i~ advisable to prepare a project of freeziI.lb tu.nn~ls moderili­

zatio~ by equipping them with the removable containers for meat an.:i 

with 1'he reraovaole heating systems for intensi!'ication of drying. 

It is advisaole to purchase the con-;;ac"t f'reezers (model TF-I, hl..Ul­

gary) ~hi.ch can be cooled both from tne e~isting refrigerati.ng sys­

tems a:i~ frow the air cond.ensers installed outside tne bu.ilQinss 

acco:r'liin.; to the proposed scheme (in win-cer). 

Tae follov: up proj8CG of UNIDO assistance in moderni:z.atioll of 't.a.e 

national meat storage facilities through development of i.Ddu.strial 

vacuum freeze-drying of meat WOilld be the obliga-cory factor of future 

effective utilization of ~he project results. 

Other results v:ill be obtained. more ei'fecti vely ii it is inclad.e.i 

in the schemes of construction and reconstruction of meat plants cf 

h:.PR ~~at industry. 

FINDL:~GS 

The Mongolian People's Republic has tne meat resourc~s a.nu. qua­

lified staff for modernization of the national meat storage f acili­

ties th.rough vacuum freeze-drying tec.a.nology. Tne latter corresponds 

to tue MFR plans of tile further dev3lopment of to.e meat indnstry. 

Tb.e f~the~ U~IDO assis~ance will be tae deci~ive factor of ~he 

effective utilization of industrial freeze-drying technology in M?1,.:. 

In winter the environment cold is an important cold resource f o::­

supplyi.ns of freezi::i;, cold storage and. freeze-d.ryint; processt:s. 

A more complete utiliza"'Gion of tile environm.;:nt cold. is necassa::~ 

for tne A:FR meat industry. 

The seasonal ~laug.i::l.ter in ~iPR demands tne use of milltipurpo5e 

equip::ie.::;::; for freezin;, cold storage anci freeze-d.ryine:; of meat. 

RE COL:'..:EHDAT I 0 r;s 
Tne ::FF. l.iissior. is to d.o an official req_uest about u:;LJQ assi.s""C, 

for tne d.evelo;ment o:t th~ indusr.rial vacuui:. freeze-dry::..ng o:..' meaL 

and. mec.-c prua.i..:.c-vs at elan-.3a.tor me:;i.t pJ.ant. 

'.i'o iliclu·.:s ir.; tn~ ~:..aG o:' con.st..:ucti:m ani r;:;<:;cn.stri..;.c:;iou 0 , .._ - "Q,_ 
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meat industry plan~s tne desig::Uns of -cnei 
atcospheric freeze-drying installations with disconnect air cir-

c'..llation; 
atsospheric freeze-drying in.stalla~ion.s with ci=cl~ ai=' circu-

lation; 
con-cact meat freezers with utilization of environment cold; 

an~ to put them in action. 
:o organiz<; ti:l.e development of vacuum meat freeze-d.ryi.r.G tecnno­

lo;y allC.. training of engi.neers and tec.a.nologists on the oase of i;ue 

~s0oratory vacuUE freeze-drying installation. 

l.'O equi? the :m.ea-c plants ·11ith the freezer chest;.s ( temperature 

fro~ --60 °c to -OJ 0c, volume not less 250 l~tres) ~or freezin€ ari.d 

s:; 0rage of ra·.-: meat .:riaterials for !:ledicament. 

':20 ut;iliz-: cue mult;ipurpose e quipmen-c am refrigerating syster:.s 

in the construction and reconstruction projects of meat plants 

oecause of seasonal slaughter in MFR· 
J:·o enl~"'"';;e and intensify tile uiiilization of enviro~en-c cold for 

t.LJ.e freezing and cold Sl;orage of meat. 
To provide the temperature-humidity regime in tne cold storase 

cnam.bers with the help of -che rational cold air circula-+;ion, te:n.pe~­

i:-ature aIJ,d. humid.ity control and. rational meat stowage. 

To enlarge ""Che utilization of tne ice shading for tne lov1erin.; 

meat mass losses du~ing cold storage. 
To plan the usage of vacuuo packin; of r::.eat for lo;·:erin;;, -cu~ mea :. 

:.:r:a.>~ lo~se~ and. for better preservation of meat quali"t:y. 

f o orsan.ize ~he periodical training an1 refresher courses for 

en:jineers and technologists in order to ac<;_uaint the:n v;it!::J. the 

latest achieve2ents in refrigerating engineerin:;, ref.::."'iserc:..tin.::; 

s1stem.s, r~fri6eratin; tec.:.lllology, freeze-d.ryi.n; tecn.nology and. 

t:ffective uecnods of v:orL. 



OpraHY.3aID'.l! OO'be.ImHemrnx Haaz no rrpOMl:lIItJreHHC!l:Y 

pa 3 Bl: T:iiIO 

IlpoeKT C¥1/MOH/85/80I 

Il~~OllII> B MOnepHPl3aUID'l Xpa.HeHY.JI MHCa 

"G:epe3 TeXHOJIOrYlIO cyOJm.Maro:oHHO~ CymK~ 

3KcnepT IOHIDI.O 

B.II.JlaTBIIIeB 

3AK.J1I<JIBTE1ThHll~ O'ft!EI' 

YJiaH-EaTop ,MoH!'o.r11cKM P.a. po.UHM Peccyoorna 

I986r. 



I.Ue;rn z ocHo:sa rrpoer.Ta 

IlpRMhie UeJm: 

-IlpeonOJieTb TpynHOCTM!,KOTOpHe cymecTByIDT B pa6oTe 3aN.O­

pa..1KHBaDWero o6opyno:sa.HY.i..H v, Y.JIYtlllfilTb TexHOJiorv.~ecK~e 

npouecca,npHMeHReMae Ha rrpennp:wrTrurx 

-YcV.JIBTb o6opynoBaHHe cymecTBYIDIII~DC llCilhITaTeJibHHX ycTa­

HOBOR 

-ilOBhICllTb KBa.1mgw.J\~~ ¥-ID!teHepoB n TeXHOJIOrOB B Borrpo­

cax COBpeMeHHO~ TeXHOJIOI'Y..H MRCa. 

Ue.n:s pa3BllTVJI 

-Y;ryqnmTb OCHameHlle Irn.IneBOli npOMIBTIJieHHOCTli .rr.rur TOrO,~T0-

6a YBeJrn1ll!Tb ee rrponyrcrnuo H COxp8.HllTb BHCOKOe Ka~eCTBO 

rrponyJ<TOB. 

IipoeK'i' pa3i:a60TaH B cooTBeTCTB~H c rmc:oMoM ~cc11m MHP B 

lKeHeBe, I982, OT"G:eTOM wrcclll:! rrporpaMMkipo:sa.HIDI, I98.3, o6cyJ[,UeHV..m.~ 

c MoHrOJibCKO~ .ne.neraune~ Ha IDHM.UO-IY,I984 v. TeJierpaMMo~ ~3 

IJFC'10H YJiaH-Ea.Top aiac 283 OT 27.II.84. 

Opram13aunel1-KOHTpnapTHepoM OT MH1' HBJIRJIOCb Mv.m:cTepcT:ao 

;rerKoii n m:rueBoti rrpoMHillJieHHocTn MHP. 

3Kcnepr IDHVJI.O rrpHdiilJI B Y.naH-EaTop 29.0I.86.lLlrv.TeJI:&HocT:o 

MZCC1rn - 2 Mecrrua. .Henocpe,UCTBeF.RHM KOHTprrapTHepor.1 3i-:crrepTa 

.fIB . .1ffiJICH 3KCIIep~JJ'.Jl8HTaJII:>HO-iiCCJie,UOB8.TeJI:OCK1111 Ue~Hp IT'/.Jll8BOH rrpo­

MillllJI8hHOCT1: MmrncTepCTBa JierKoVi z. Illilll8BO:ti IlpOMhIIIlJieHHOCTZ rfu':P: 

.IT;:rpeKTOP UeHTpa r-H r .rm1160. 

UeH-rp rrnweBoli rrpoMb!IIl.JieHHOCTi: 6bLJI MecTOM pa60TH aKcrrepTa P 

Y.11aH-EaTope .Bo BpeMH pa6oTh! 60I.7il: rroe3.un~ B ropo.na .Ila pxaH, 

~OMda.rrcaH ~: y .nzacTaz 'Ha rrpe,n:Tip1:5!T~1.R MHCHOZ rrpOMtl!IlJI8HHOCTY. :.~i...t'. 



Il.AHa.1m3 H oneHKa COCTORHZ.ff o6opy,uo:samx.Jt H Tex­

HOJIOrH~ecIG!X rrpoueccoB .xpaHem~ Ha npe.n.np1UITn­

mc MHCHOH IlpOMUIIlJ!eHHOCTV.,OCH.all{eHHOCTH KOHTpOJib­

HO-H3MepnTe~DH0~ TeXHZKOi H npn6opaMR,ypOBHH 

IlO)lrOTOBK~ nepCOHaJia. 

MrrcHBR npOMbII!IJieHHOCT:& MHP pacnOJiaraeT pe3epBet'1 Cf:IPLR 

.u.rm ,Il,~bHemnero pa3B~TIDI.B COCTaB .n.e~CTBYJOIIItlX rrpennpID!THH 

MiiCHO~ rrpOMmIUieHHOCTH BXQIU!T TpE Rpymnnc MRCOKC!J!6RHaTa B 

ropo.uax Y~aH-Ea.Tope,~oz6a.JrcaHe ~ liapxaHe n o.n.Ha KpynHan 

wrcox.i1a,no6oillm B ropo.n.e YnacTae. 

B cvJr.y Kpyr~oroim~Horo nacT6:m!lHoro co.n.epJKa.HV.JI 60JibmeH 

~aCT~ noronOBDR CKOTa B pa6oTe npe,II,IIpllJITllll MP.:CHO~ IIpOMUII!­

~eHHOCTll nponBJmeTCF. pe3KO BupaJKeHHaJ! ce30HEOCT:o.B nepno.n. 

MaCCOBOro 3a6o;:r CKOTa rrpe,Il,IIpMTYUI pa60Ta.IOT c 60JI:btm1MV: nepe­

rpy3KaMill ,IlOCJie ~ero HacTynaeT pe3K~M crra.u B KX pa6oTe.Ce3oH­

HocT:& npirno~T K Henm:CIIOJI:b30Barufi0 MOillHOCTez rrpe,II,IIpY.JITZ~ 'B 

TO ~~eMlI KaK B nepno.u MaCCOBoro 3a60H CKOTa He XBaTaeT xo­

no.n. •. I:&HWC ew.KOCTez xpaHeIDIB li XOJIO,Il,OIIpOll3BO.IIl1TeJI:bHOCTZ ycTa· 

HOBJieHHOro XOJIO.llz.JI:bHOro o6opy;no:sa.HJUI. 

Pa3BlilT:He WICHOli npCMiilllJieHHocTn HaMe"G:eHo KaK B HarrpaB.Jie· 

IDlli CTPOllTeJI:&CTBa HOBhlX MF.COKOM6MH.aTOB /MRcox~ano6oeH/ li 

pacllll1pe:Hl1R: XOJIO,Il,~:bHllX eMKOCTe~ xpaHeHV.J:r,TaK ll B HarrpaBJI8HR 

MO,II,epHZ3aUli~ cymecTBYIOIUHX npe.unpIDIT~H,BBe,II,eHliH HOBHX HHTeH­

CllBHhlX TexHonorz-qec1mx rrpoueccoB n odopy.uoBaHY.;r .MHoro EHllM& 

ID:.H y.uemreTCfl ITO.lll'OTOBKe Ka,Il,p03 'Z IIOB~rueHHIO rue K:Ba.Jrncf;irna:o;v,:1: 

Y1cnon:o3yeTCR MaCCOBaff CTa.JKv.pOB¥a cner.marrncTOB Hd rrpr.u­

rrpKR:TV~ HPE,B:t--:P ,r.II.P ,CCCP .MHor:v.e crrerwa;r:lcTH BJia.!LeKJT Hee' o:: 



.K~L\~ ~:HOCTpaHHblMl': .fI3b:..'\~:. 

Ha MOMeHT o6CJie,I!OBaHY.H /tteBpa.rr:o-MapT I986r./ Ha Bcex 

.nezcTBTLOITUCT rrpe.n;rrpi:.HTKFD:: XOJIOll:Y:..i'II>Hoe o6opynoBairne JIZI!ffi u~cTYi-crno -

Ha.XO,Iti'lJIOC1 B pa.6oTe.B OCHOBHOM IlpOV.3BO.llllJICR Ilp~aRTH~ecK1:li 

peMOHT Y-Jrn: Monepmrnam:JI /MHCOKOHcepBHJlll KOM0IiHa.T B r .YJiaH-Ea­

Tope/. 

XoJIO.ID"JII>HHe ycTaHOEKR B nocTaTo~HOM o6~eMe cHad~eH~ np~dopa­

rvnr. 3al.UHTJ:l Y. aBTCMaTH3aIWR pa.COT~ OT,neJibHblX 3JieY.eHTOB ycTaHOBKZ. 

XOJIO.!l¥.JII>Hbie KOMnpeccophI o6ecne'tllrnaroT rro.rr.,n:e~mrn HecKOJIM:l'ix 

TeMrrepa.Typ KnneHIDI XJianoareHTa rrop_q,I!Ra -I0,-30 ~ -40°c,a Ha 

JV!.HCOI\OHcepBHOM ROM6HHaTe r .YJiaH-fa.Topa ycTa.HoBJieHa e~HM T8M­

rrepa.Typa RzneHll.fI XJia.,JioareHTa /-J2°C/ .ItJIR Bcex o6'I>eRTOB oXJiaY.,ne-

Hl'U1. 

B nepBoM cJIY"qae c~cTeMa. 60Jiee 3KOHOMlltIHa.Bo BTopo~ cv.cTeMa 

dOJiee r116Krur ,rrosBOJIBP"JlM nepepacnpe.neJIRTI:i XOJIO.U no pa3.Jlll'IF..ID.'! 

oC'I>eKTa.M oXJia~eHIDI, i:i:To Ba:!!10 B nepno.n. MaccoBoro sa6o.H cKoTa. 

0.n;Har:o,Ha BCeX rrpe.n;IIpYJITll.fIX HeB03MO~HO ~eCT:Ei KOJU:1{eCTBO 

BbipadoTaHHoro XOJIO.II.a. Ero MO~HO JI1'iUII:i oueHnTL 'Harrpv..Mep, ITO rrpo­

f-3BO.llllTeJILHOCTY. KOMTipeccopa ll BpeMem: ero paCOTU.Tip11 HeCKOJI1KY..X 

oCbeKTax oXJia»:~em~q Tpy;rr,Ho onpene.JlliT:& KOJIB~ecTBO rro.n:Be~eHHuro 

XOJIO,n:a K RaJ!,UOMY ;,:3 06'beKTOB. 

Y"1.eT 'M1 HOi:;MJ1pOBaHY.e Bbipa.60TKZ XOJIOJI,a .ffB.11E-OTCF. O,I!HYJ& 1:3 

C.JIO~He:tiumx ~: pa.n;v:Ra.JI:&HO He pell!eHHhLX rrpoCJieM XOJTOl:U1JI.OHOM 'I'SXRlli\:'=. 

113M8HeHRe XOJIOJI,OCHa6H:em:.ff KaMep npoBOJI,KTC.fI B OCHOBHOM rro 

TeMnepaType Bos.n;yxa B Kru.rnpax .B no.n;aBJI.fI!Oll\8M CJOJI:SUW.HCTBe He pa-

6oTaIOT rrpnc5oph! .ni:cTamaoHHoro Y-3Mepemui: TeMnepaTypH B03.n;yxa B 

Kru.~epax .He BO BCex KaMepax ycTaEOBJieHhl nepeHOCHhle Tept.oMeTpbI. 
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3ToT qaRT 3aTpy.nruteT n yCJIOJ!tMeT pery;rnpoBaHY.e no.na'U: XOJio­

.na E RaMepH, a, cJie,ztoBa Te.libHO, He Bcer.na mmePJ!HBa.IOT C.R Ter~mepa Typ­

HHe p~m B Karv;epa.x xpa.HeHYJ!, He Bcer.na o6ecne1U:BaeTM .naira:Hoe 

I .no -8°C B TOJIIIte Oe.npa/ npOMoprumBa:me MR ca B TOHHe..rr..F.X. 

CJre,n;oBaTeJibHO,HeOTJIO~HOH npo6JieMOH HB.1Iff€TCH oOecne~e:Erne 

npe.nnpv.J!Tk!ii npuOopaMY. li3MepeHM TeMnepaTypbl I B TOM "tIBcne r,: 

.n;llCTaHUHOHHOro V.3Mepemu! TeMnepaTypl:l/ B03,n;yxa B RaMepax ~ TOHEE­

JlRX H MRCa rqm xpaH€HHH H 3aMOpamrnamm. 

Hatia.TO ~CilOJIL30Baime ecTeCTBeHHCro XOJIO.IIa ]I,JIR OXJirulltEIDUi 

' KaMep xpa.HeHY..R: nyTeM rro.naim B RaMepu BeHTrumTopoM XOJIO,IJ;Horo Ha- / 

pymioro B03.IIyxa /MJicOKOM6:m:mT r • .IIapxaF.a/ .B ocra.11:0Hux CJIT!a.nJC xo / 

JIO,IJ; OKP~IOmeli cpe,nbl YM€H:&maeT TeIIJIOITp}!TOKYl B RaMepu -qepe3 CTe- ! 

HH i:;rn .na.nre OXJiaJt.IJ;aeT KaMepu -qepe3 cTeHH,eCJIB TeMnepaTypa Hapyz 

HOro B03.Uyxa Jmge TeMnepaTypbl B03.D;yxa ll IlpO.UYI<TOB B RaMepe.8TO 

IlaCCHBHOe l:1CIIOJI!>30B8.ffi1e XOJio.na I!03BO.mieT CID!3HT:& XOJIO,IJ;OCHaO:iE:EZ 

KaMep,a OOJI:&myIO ~aCT:& Bbipa6aTbIBaeMoro XOJIO.rr;P'.JI:&HbIMl:! MaIIrnHa.MH xo­

JIO,IJ;a TpaTHTb Ha 3aMOpa.iltRBarrne MHCa B nepHO,zt MaCCOBOro 2a60R 

CKOTa.B JieTmlli nepzo.n,Kor.na He pa6oTaIDT TOHHe.Jm,BCR ycTaHoBJieE­

Ha.ff XOJIO)l0IlpOH3BO.n;HTenLHOCTI:i MOEeT HCllOJib30BaTbCR ;r.r;m. no.rure~­

IDIB TeMnepaTypHoro peJiGfMa B KaMepax xpaHeHM wrca. 

MoiitHO oTMeTHTI:i, "C1:TO npo6JreMa nepepacrrpe.n;eJiemm XOJIO.UIDII>mrx 

Harpyson Me~ Ka.Mepa.MVI xpaHewn.q ~ TO~He.IDIMY. /B CllJIY ce30nAOCT: 

MaccoBoro 3a60R CKO'l'a Vi RJil~.MaT¥I"tieCRi1X ycnomr~i/ He Hairura eme 

cBoero orrTHMM:OHoro pemeHV...rr B MHP. 

Ha"tIB.TO RCIIOJI!>30Ba.Ime ecTeCTBeHHOro XOJio.na npn 3a.MO~Ea­

HY.H py6ua 'cy6I!pO.Uy-RTOB • .11.Jm 3ar·l!Opar.nrnam:;r MRCHhIX IIpO,Il;YI\TOB de3 

yTiaKOBKM HSOClXO.IIYiMa Otn1CTKa Hapy;:1moro XOJIOJIHOro B03,Il;yxa OT ':c:.:: 

!~ MVi.KpOClOB.Jl.;m HHT8HCVi.<iJ1:Ka.rnn.; npouecca 3aMOJX3JKY.BamIB HeOCV·;)~. 
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YBe.Jrni:n!T:b CKOpOCT:b EapyJKHoro XOJIO)lHOro B03,1lyxa /BeHTY...JIBTO~J 

llO 3+5 N') C. 

XOJIO.ll OKpyxa.IDmez cpenu )lJlH 3a.MOpam!BaHYUI HeynaKOBa.HHUX: 

MEca ~ cy6rrpo,1ly~TOB B OJroKax MO~eT ~CilOJI:b30EaTbCfl npz pa.6oTe 

KOHTaKTHOro MOp03IDibHOro arrnapa.Ta no cxeMe Il0,1lK.JIIO~eHY.fl,IlOKa38.H~ 

HO:!:: Ha CJienyiomeli cTpam:ue. 

CxeMa,noKa3aHHa.R Ha lfilCYHKe,BKJIIO'tiaeT CJienyromHe aJieMeHT~: 

I.B03.llymHHH aMMVi.a~HbI~ KOH)leHcaTop 

2. B8H'l'VJIR:T0p 

3.cTeH~ /Ka.Mepu/ 3,llaIDUI XOJIO,JlUJibID'!Ka 

4.KOHTaKTHHil Mopo3V.i.JibHHM anrrapa.T Tnna TF-1 ,BeHrpru:r 

5.6JIOK MR:Ca :wr~ cydnpony:~TOB 

6.Tpy6onpoB0.1l JKVi)lRoro rumvrnaRa 

7.Tpy6onpOB0,1l napOB aMr.ma.Ka 

8.TpydonpOBO.ll OTBO)la napOB aMMHaKa B XOJIO,llWibHyTO CllCTeMY 

9. Tpy6onpOB0,1l II0,1la1IB Jn~)llWro a.MMM.Ka ll3 XOJIO)lWibHOH CliCTert.1-,I. 

3JieMeHTbl I, 6, 4, 7, I - o6pa.3yroT "TeMOBYJO Tpy6y" v..Jin "Te~o-

cmpoH" .YcTaHOBKa pa6oTaeT ~Jie,IIyIOmv.M o6pa30M. 

Mrrco norr.emaroT B rr0.11ocT1 5 anrrapa.Ta 4.3aTeM 3aKphIBaIOT BeH­

TV.JIB Ha Tpy6orrpOB0,1lax 8 Yi 9 ~ OTKphIBaIDT Ha Tpy6onpOB0,1lax 6 Yi 7. 

BRJTIO~aIOT BeHTllJU!TOp 2,oXJiaJ.QXaro~111li HapYJKF..HM B03.IIyxOM KOH,JleF.caTop I. 

OT TeMa MRca 5 rut.MVIa!\ iz:crraprreTCR v. no Tpy6onpoBo.ny 7 non 

.n:e.t1cTBLeM neperra.na .n:aMemrn nocTyrraeT B ¥.OH)leHcaTop I B Bv..ne rra­

pa. li KOH,i.J,eHCi1py11c1' CTeKaeT no Tpy6onpoBOJlY B 31.rnem:K MOp03!rULoHO;f c 

anrrapa. Ta 4 TIOJl .nefiCTB!r: er:. CEJIEil Tfl.iK8CT'Yl. 

linPKYJIRurut rrpoiz:cxo;n1T no Tex rrop,noKa rvmco He nocT~rHeT 

TeMr:epaTyp11 Ha 5°c /Ha ::o
0
c/ BiiIIIJe Ter.mepa.TypH r:apy,tHoro XOJIO.IIHCJ-
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ro B03.JIYXa. 

EcJil1 aTa TeMnepa.Typa HenocTaTo~Ha,To 3aKp~:aa.IDT BeHTliJil'I 

Ha Tpy6orrpoBonax 6 ~ 7 ~ OTKptmaIDT Ha Tpy6orrpoBonax 8 Yi 9 li no­

MO:pazY.BaIDT MHCO JlO Terv;:::pa TypbI Ra.MepbI xpa.Hemm. 

IloCJie 3TOro 6.JrOKli B'E:lI'PYJ!ta!OT E IlOMemaIQT B Ka.Mepy xpa.Helill..fl. 

TaKPIM o6pa.3a.A ,JlaJ.te 'tffiCTZ'tiHOe no,IIMopa.inrnamrn MJica 3Ha"tIBTeJioHO 

C3KOHOMliT ID13KOTeMnepa.TypHblli XOJIOJl,BHpa.CoT~HHHM XOJIO,!UiJihHO~ 

ycTaHOBKOH,TaiC KaK 3a nepBbie 5 rpa.n:ycoB 3a.MOpa;!l'lBa.HID! BOIMep3a­

eT 60Jiee 603 BO.Ubl B M.ffCe /1/. 
Ilo naHHHM UCY npz CM Mill' cpe.JlHeMeC.fftiHaR TeMTIEpa.Typa B03-

lJ.YXa Yi3MeruteTcR B npeneJiax /2/: 

MecmI I II III XI XII 

Y.JiaH-EaTop -2I,6 -2I,7 -18,8 -13,7 -24,0 

,llapxaH -23,3 -19,6 -8,0 -l:J,J -L: ,9 
I=( 
0 

'tioit6a.JicaH -IB,4 -I4,8 -4,7 -7,5 -16,5 
0. 
0 

i=-l 
Y;macTai1 -23,l -21 ,2 -Il,3 -13,9 -2I,6 

TaKV.M oCpa30M ,xoJIOJl O:KPY'1t/3.IOII1ei1 cpem·1 B Te-qem:e 3-x MeCR-

ueB /c neKaCpR no ~eBpaJI:o/ nBJUieTCR 3Ha'tll1TeJI:OHHM pe3epBC1A ,U.,'IF. 

pacurnpeHY.Jt B03MO~HOCTeii 3ru.wpazr.r.BaHl'.J1 li XOJIO,IU'.:.JI:OHOro x:paHeh-ru:I 

c M1:HV.MaJII:iHIDr..I. :3HepreTn'ieCKV.MR Jtl KairnTaJII:iHEiINHC 3aTpaTartiz .IlpaK­

TH'tieCKV. XOJIO.II. OKpy.:ita.IOllletl cpeJJ.hI M0?.:8T llCilOJih30BaTiiCF. B Te"t.Iem:e 

5 MeCRUeB /c HORdpH no MapT/. 

B ~-tacTomuee BpeMR B MI:iP .uetlcTByIOT eMI\OCT1'1 doJiee -qeM Ha 

23 TbIC. TOHH rti.Hca Oll;HOBpeMeHHOrO XOJ10)ILJI:OHOr 0 xpaHeHV.F.. 

Ter.mepa'rypa. B03.Uyxa B r<rur.epax rro.rr.uep;nrnaeTcR Ha ypoEHe 

-rs0c /-22°c Ha YJiaH-EaTOpCI\OV! MRCOKOHcepBHOM KOM6m~aTe/ .0XJI8..7r-



c. ... 

,IteH~e 6a~apeaH08 /Ha CTenax H IlOTOJIKe/ v. c ITOMO~:OID B03,n:yJCOOXJia­

.ID~Te~e~ /napxaH,YJiaH-EaTop/.OTTafu.:a OaTape~ oXJirurJieHV~q v:. B03nJT­

xooXJian£Te.Jieti Ha Bcex rrpe;i:rrpi~.HTHRX py'tIBrur H Tpynoer.L~rur. 

MHco xpa.ImTC.H B 00.JII>ifillHCTBe CBOeM HeyrraI\OBaHHHM B Bt-:ne Tym 

~~ B d.JIOKax .JI;IB cydrrpOJlJKTOB np:v.MeHaDTCR v. IiO.Jre3T~l.i18HOBHe W,8ITIKZ. 

He npnffi2t1aIOTCR crrem:aJII:iHb1e Me pH IIO CHV.Zeill'IID ycymKH 'Harrp:v.:.Mep' c 

IlOMOWI:iID ycTaHOBK~ .Jie)lHHllX 3KpaHOB • 

.FiaK n::a.BV.i.JIO 'Tymv. B KaMepe CK.Jia.!W-POBa.HH HaBaJIOM BIIJIOTI:i .IIO 

IIOTOJIKa v. BILJIOTHYIO K CT8HaM.0CTaBJIR8TC.H MHHY.MYM TeXHO.JIOrli~eCKZX 

rrpoXO.IIOB,HapymaeTC.H HOpl.a.JI~Ha.H llllPKYJIRIJlU! B03,IIyxa no KaMepe. 

Bo3MO~Ha noTepH Ka~ecTBa. M.Hca. 

Mnco H cy6rrpO.IIyP:Tbf B 6.JioKax CK.JI~poBaHH BILJIOTHyro CILJIOilIHO~ 

cTeHoli.ITpH aTOM HeB03M~Ho orrpene.JIBTI> TeMnepaTypy BHYTPZ mTade.IDi. 

B KaMepax EHOr.IIa ycTaHOB.JieHH nepeHocHI:Ie Te~oMeTp.tt.Ilp:r;rdopH 

.!U'!CTaHW:OHHOro H3Mepe:rrn..q TeMnepaTypH 15wm ycTaHOB.JieHH IIO rrpoeK­

Ta.M 'HO Bee He padOTa.IOT no pa3JIB~Hilll. np:~rt!Y.HaM. Eire.IIH8BHM 3aWJC:O 

TeMrrepa.Typbl B03.IIyxa B KaMepax }1'3 rrpOJII3BO.IIHTC.H. 

IIp1~0opor V:.3MepeHY.R OTHOCZ.T8.11!>HOH B.1IaJP:HOCTJII B03.IIyxa OTCyTCTBY-

IOT. 

.llJIH odecne11eHV .. R TpedyeMOIX T8XHOJIOrl1.~8CKliX per1J.rnB xpaHeffiU! 

M.FICa HeodXO,llV.MO e.:r.e,IIHeBHO B8CTVJ: 3arn:cI:i TeMrrepcTVpbr [ OTHOC1:TeJE,­

HOY. BJiaz.HocTv: B03.1lyxa I c rrOMom:oro T6pr.10rparf;oB v. r::rporpaq':oB/. 

3Ti: npzdopbl MOryT IlOB8pHTbCII no rrp::dopy .n;m :V:3Mepemu:r OTHOCZTe.nEi­

HOti B.Jia1KHOCTi! B03,Uyxa '3aKyriaeMOMY no ,naHHOMY rrpoeYTY. 

M::co 3aMOpa..?.1':BaIOT B TOHI1eJ1RX }:J:Y.i: B .KOHTaKTHhlX: cr.opoiv.opomrn!::-

HUX armaraTax. 

B noc.ne.1IR"1 ... X o6ecne'ffiBaeTc.R ;ryci:mee 3a.r,10pazv.BaH7..e r:a.t\ no rrpc 

Vl:3BO,nt:Te.JibHOCT~: 'Tai\ Vi. [!Q Ha.rr,e.:U-!OCTV.. .IlOCTZ~eHM 3a,n;amwV. Ter.mep2 -



Typbi B Y.OP.IIe 3W!Opa.~1Baffi'l'..H.Il03TOMY KOHTa!\THHe armapa.Tbl V.CilOJI:0-

3038.'!'b npe,llilQ"qTHTe.JII:iHee .IIpi: 3a'llAOpa:!:t~Bamm TY!II B TOHEe.JIILX Bbmepi!­

Ka no BpeMetm He oOecrre't.llrnaeT .nocTv ... '!eime TpeOyer.rnf I -8°C I 
Teurrepa.Typbl B TOJime Oe.n:pa, Ta.K :KaK TeIIJIOOTBO.II: 3am:cv.:T OT CKopoc­

Tl~ Bo3,nyxa, ocrumemur irne.H Ha Oa.Tapemc, cTeneim 3arro .. weHVJ:r 6a.Tauen 

x.rrauoareHTOM,ocax,ueHV.n Mac.rra BHYTP~ Tpye5,KOJie6aHY.JI Macchl Tym 

cKoTa ~ T.,n:.B nponecce JIJIBTe.rr:otto~ aKcII.JiyaTa:IIBH Bee rrapa~eTpH 

MoryT ~:3M8IDIT:OC.f! /yxYJI.,WiT'fJCR./. 

II03TOMY JI.JIB IIOBbillleIDlli Ka"t!eCTBa MRCa nepHo.zm-qeCKil Heo6xo~­

MO rrponepHTb Te~mepaTypy MR:Ca B TO.JIIUe Oe.npa B KOF.1.le ycTaHOB.JieH­

HOIO .II:JIH TOHHeJIB BpeMem: 3aMOpa:m:oaHV ... .'T.Ilp£ 3TOM O,UHOBpeMeHHO 

~rnMep.HT'fi TeMnepaTypy li CI\OpOCT:O B03,n;yxa, TeMnepaTypy KHTiemm 

ru-Mr.::a;,:a.P33YJI:OTaTbl KOHTpOJI:OHID: IlpOBepoK HeOOXO,IIID!iO sarrn:C!ffia.Tb 

B JtrYPHaJIH.3TH 38.IrnCll .f!BJiffiOTC.f! CBY...II:eTe.JII>CTBCM TOrO,"t!TO XO.JIO,IIVJI:O­

Hrui ycTaHOBKa B ,UOCTaTO-qHQ~ rum He.nocTaTO"t!HOH CTenem: o6ecrre­

"tllBaeT TOHHeJlb Heo6xo,nJt.MblM KO.JIB"t!eCTBOM XOJIO,n:a,qTQ eCTb z.rrv. HeT 

He06XO,Um.10CTH .IIOMOPaJirn.BaT:O Tyrm: B KaMepe xpaHeHVi.H /To eCT:C ync-­

.JIH1U:Tb VJIIl HeT no.natzy XOJIO,IIa Ha KaMepbI/. 

3arrnce~ TeMnepaTypH!.lX pe;u1.w:::i xpa.He¥~~q H 3ar::opa.r.crnamm ¥: 

Te:.~:iepaTyp B TOJIIIle M.Hca B KOHUe 3aMopa.JGrnaHYiR rrp1~ nocememrn 

rrpe,r:urp1IBn:il ym:.n:eT:o He y.na.rroc:o. 

B f..fr:P H3.UaBHa rrpm.rnHHeTcH Ham:om1.n::oHM TexHo.irorv.JI cyurrrn 

llJIJICG. Ha B03,ny-.Ae MR IIOJrj"t!8HVi.fi cyIIIeHoro MRCa "Eopu" .B HaCTOffil.(ee 

BD8MH Ha MRC OK OM6:irna Tax B rr. y .JiaH-.59. Tope v. 1i oliCa.i1caHe IT'COBO.II:'t-:'T' er.: 
A - -

rrpo6HM aTMOC~epHaH CyurKa py6ua. 

Py6eu,BJ:IcyureHHhlli Ha MHCOKOMOE.HaTe B r.SoildaJicaHe,co.nep.1\.ZT 

I5 ,I+I7, 7% Bo.rm.Ha MRCOKOHcepBHOM r<or11:'.J:rnaTe YJiaH-EaTopa 3a Bpe­

Mfl aTMOcitspHOl1 CyrIIKH pydua c IJ.CH.26 TIO 5.03.86 co.uep:r-aHv.e BO-



.n:a c~rn:r.JIOCb no 48,5% /no Macc:e/. 

TanHM oCpa.30M, cymeHoe MHCO He HB.JISeTCR: COBepmeHHO HOBhlM 

rrpO,UyKTCM zm.q Hace.rremm ~lli? t O,UHaKO 'rrportl:llllJieEHa.H TeXHOJIOr:rJI cy6-

JIV.:.MaIJY-OHHO:H cynnrn MRca B MHP ewe He ocBoeEa. 0TCYTCTByIDT crreuv.:­

a;rn:cTht no cydJrnMaWIOHHOM CymKe MR:Ca B MfiCHOH npC!~HIIIJieHHOCTY.. 

Cy0.1nrMaWIOHHaR cynIKa M.f!Ca nepcneKT~BHa JJ;Lq na.rrbHeilmero pa3-

BifTIDi MRCHOH rrpoMblllL1IeHHOCTii M}iP .BHYTpeHHHH R 3apy6e.iltHHZ p~ ..... ~ 

no.rrytiaT nyqmee CHa6.ilteHHe cymeHHM MR:COM BHCOKoro Ka~eCTBa. 

HHsKoTeMnepaTypHaR cyCi.JrnMarr;v.o:m=..rur cynIKa o6ecne~Ba.eT CJie-

.n.yromze rrpeiIMYIIlecT:sa IIpOJlY-nTa H Borr 01lY npv. rrpo;lla'llte: 

-coxpa.HeERe nepBoHa'tlaJI:E:iHOli WOIJMI:l z apOMaTa, 

-coxpa.HeHHe 6e.rrKOB Vi BY-TaN.HHOB, 

-coxpaHeID1e nepBOHa'tlaJibHOro pa3Mepa,IJ,BeTa,cTpy:~Typht np01lTrtTa1 

-6HCTpoe H IlOJIHOe BOCCTaHOBJieHHe rrpH OBO]lHeHV.iA, 

-,U.JmTeJibHH~ cpoK xpa.Heffi'I.H rrpH KOMHa.THO~ I mrpYJftaIOmeiV TeMrre-

paType, 

-He Tpe6yeT .n.oporocToomero XOJI0.1lYWThHOro odopy.no:saEY!..q ,1:ceyc-

CTBeHHoro XOJI0,1la v. XOJIO,IJ;MbHIDC Ka.Mep xpaHeID:R' 

-J1er1rnz Bee npo.nyKTa ,JterKoCTb norpyso1:1Ho-pa3rpy3oiqffilx padoT, 

Hll3KHe 3aTpa.TH Ha TpaHcnopT. 

C~e.n.yeT no.n~epKHYTb,'tiTO o6ma.f! ITOTped.rmeMa.fI MOmHOCTb cydnz­

Mam:oHHOti ycTaHOBKH Ha 40% MO.ilteT Ci~T:O mrae '~eM IIOTpeMH:eMar.: 

MOIUHOCT:O .n.pyrYi.X CViCTeiv: ,a noTepH rrpo.n:T.r:Ta BO BpeM.f!: cymKY. rapaHTV:?C 

EaHO HVJKe 0 ,I~. 

TexHOJiorvJI cy6.1001.armoHHOil cyrnKVi o6ecrretIB:saeT .Ua..JII>Heiirrme B!:i-

ro.IW: 

-hV:3KV..e 3aTpa.T11 /Ha't!aJibHOe EJIO~em:e/' 

-3KOHCJr..IB~HOCT1 B pg.6oTe, 



-a~eKT~BHOCT:Ei TeXHUKU cym.':\11 t 

-JierKaR H npocTaq pa.6oTa, 

-HZ3KM CTOHMOCT:o no.n.n:epP.ra.HIDi I o6c.rrymrna.HRH v. peMOHTa/ • 

.ITJLq Jla.JI:&Hemnero pa3BHTYU! rrpoeKTa IOffi1.ll0 CH/MOH/85/80I OWIO 

CbI J!teJiaTeJI:OHO OK8.3aT:b IIOMOIIII> MHP B rrpirndpeTeIDIB MOJIYJIH rrpOMSI:!­

JieHHOZ Ba~yyM-cy6.rrY.Ma~OHHOij ycTaHOBKH JlJ!fi CJ"IlIKH MJ1Ca IIpOV.3BO­

JIZTe..":bHOCT:bIO 200Kr YJl8..IDI8MO~ BOJIH B CYTITTl H C03,D;a!ffiH Ha ero 

OCHOBe uexa cy6.rrY~arw.oHHOH CymRH MfiCa Ha YJia.H-Ea.TopcKOM MHCO-

KOHcepBHOM KOM6HHa.Te. 

F.aK IlOK8.3aJia rrporµs.MMa o6yqeHIDi CTielJl!aJmCTOB OCHOBa.M Tex~-

KR Y. TeXHOJIOI'Kvl cy6JmMa~OHHOH Cym:Ern ,:m~eHepu,MexaHV...KH .XOJIOJIZJII:­

IID1K~ H TexHoJiorv. wrcHo~ rrpOMh1WieHHocTH MHP o6JiaJia.IOT JIOCT~TO~Eo 

BbICORIDJI ypOBH8M IlOJirOTOBKR H OIIbITOM IIpaKTH't18CKO:tI pa.60Tbl,'t1T06bI 

ycneI!!HO oCSc;ry.nmaT:O COBpeMeHHYIO T8XHRKY H T8XHOJIOI'HIO cy6Jn1MaornH-

HOil cyunrn MR:Ca. 

Kpc:Me TOI'O, TPR crrerma.1IZCTa MEP rrpoft,nyT CTruKHPOBKY Ha COB-

peMeHHHX rrpeJI:r:rpruITV.i..HX cy6.JmMa.IJ;mOHHOH CYIIIKH 38. pye5e~OM. 

HamrnHa.JThHafi T8XHM0fl'l'J! aTMOct1JepHOi! cynurn MJICa "Eopu" MO?.;eT 

C5bITb HHTeHC~tliZWiPOBa.Ha Vi Ilf peBe,UeHa Ha rrpOMlillILJiemzyro OCH OBY C03l!,a­

m:eu }: 3KCrniyaTaw:eti ycTaHOBOK an.wci;epHOti cydJOO!.aWOHHOH cymr:11. 

TexHMOrY.JI aTMoc~epHott cydJDIMaUViOHHofI cyrrIKH n ycTaHoBKH 

rrpocTbI.il~aeMhlli npo.uy:~T 6yJieT odJia.naT:o dOJiee E~coKw.m Ka~ecT­

Bar.:z '-qerli "Eopu" ~l 6oJiee Hli3KO:ti BJia3HOCT:OIO 'Il03BOJI.HIOIUe!1 xpam~Tb . 

npo~y-~T np~ KOMHaTHOil TeMrrepa.Type c coxpaHefllieM B~coKoro Ka~ecT­

Ba OOJiee npoJI0.1lin1TeJI:oHilli rrepllO.II BpeMeim. 

TexHoJiorrur aTMocqiepHoli cy6.JPLMar.n:oHHO~ cyuurn, Hanpr . .r1.ep, pyd­

ua rl'.X1<8T Clb!Tb OCBOeHa Ha BCex MHCO?:OM6~:HaTax ¥1 MHCOXJI8..n000~IP.JT....:~ 

ii:H? .;I.Tm 3Toro :-i:eoc5xom,:Mo co3.naT:c rrpoer-:Thl ycTaHoBOK no 3ar/!KH-yTu~1 
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li pc;3or~!KHj-':'OZ cxer.mM c.aJiaMli 3KCI!e pIDt.eHTa.1ThHO-RCCJie,UOB8T8Jll>CKCI'O 

UeHTpa rm:ueBO~~ -l:pOIVlli:=..11eHHOCTH MHP ii o6ecne1.Il!T:O HX R3rOTOBJieruie 

Ha MH:COIIepepauaTliBaJ.'.)1$IX npe.n.npR.HTRJIX.,HanpHMep,cBOIDiW: CliJiaMil. 

YcTaHOBKR H TeXHOJIOrIDI cy6JmMaIJ;li0HHOR cynIKR /BaKYYMHOH H 

aTMOct%iepHoli/ YJ1Y'!IIl8T ocHameHHOCT:O wrcHoli npoMm1meHHOCTH I.IHP 

.IJ-lIR ~aJThHefrurero YBe."Ilft!eHID! o6~eMa B!::filYCKaeMoft npo.n;::rKTI;HH,pacarn­

peHE.H ee accopT:HM8HTa R cox.paHeH.IDI BliCOKOrO Ka~eCTBa M,qCllliX 

Il.PO.ICfKTOB H M.qca KaK np:a npOii3BO.UCTBe,TaK H IlpH xpaHe~. 



III.BurroJrHe.HHHe pa6oT~ ~ v..x pe3ynI>TaTH. 

Pa6oTa 3KcnepTa BHTIOJIHHJiacb cornacHo pa.6o~eMY IIJJah"J,goTo­

pbifi pa3pa.6oTaH ~ cornacOBaH c lihUIBCTepCTBOM nerKOf H rr:v...rneBoli 

IlpOMhilll1IeHHOCTR li rocy,napCTBeHHliM KOMHTeTOM TIO BHeIDffi'IM 3K050-

W:'teCKY..M CB.H3fil.n MEP /rrp¥UI021teHHe I/. 

ITpoBe,neHo o6cne.noBaHHe cocT~qHRff ~a~Horo xonolV..Jll>Horo 

o6opynoBaf~UI,TexHOJIOrntJecK'I.JC rrpoaeccoB xpatteHV..JI,cTerrerrn KBa­

n11gw~amm nepcOHa.Jia Ha r/ •. HCOKOHCepBHOM KOMCIDia.Te r .YnaH-Tu.Topa. 

Co cnerm:a.;rn.cTar...m o6c~eHU Borrpoct:t pacxo.na a.\IIMY.a.Ka Ha norro.n:He­

rme CllCTeMli' 3aMeHH 6a.Tapefil!oli CilCTeMbl OXJIOZUeIW..H Ka~ep Ha ox­

na)!.Ueime c IlOMOIIII>IO B03,II,yxOOXJia!U'ITeJieH ,ycyunm wt ca ,MOIIIHOCTil 

aneKTpOMOTOpOB Il IIpOil3BO,JlZ.TeJibHOCTil BeHTHJiffTOPOB MOp03M.11I>HbIX 

TOHHeJieH,OTTa:Wrn 6a.TapeH B TOHHeJIBx,pacnpe.neTleIDIB XJianoareHTa 

IIO 6a.TapeRM l1 .npyrHM TeII.i1006MeHHlllM anrrapa.Ta.M. 

BbLJIBJieHa He06XO,U7.iMOCTI> IlOBhlll!eHP.JI KBa.JW-~Kamn1 rreDCOHa.Jia rl 

06.JiaCTli HO~po:sarmR pacXOla XOJIO,Il,a Ha o6pa60TKY MJICa,3aKOHO~ 

MepHOCTV. rrpoueccoB TeIIJIO i: Ma.CC006MeHa I.IpH ycymKe ,qJl13V.t!8CID:.X 

OCHOB fl OCH OB TeXH0 .. 11on-rn cy6.JIBMarmoHHO:t1 0ym:-rn. 

B MiiP Ha YnaH-Tu.TopcKOM MflCOKOHcepEHOM KOMCJllHaTe HatiaTa 

rrepepa6oTKa :rn.noKpHHHo-{!lepMeHTHoro chipI>R B Eay"tIP.o-11cc.i1eno:sa­

TenI>cKOM ueHTpe npirnna.n.Ho~ 8H3Y.Monor~H v. M::Kpo6Y-onor1rn .Ha.rra.~eHo 

rrpml3BO.rICTBO XW/!OTp1:nmrna 'Tpnnc:vrna }1 rraHKOTICI:Ha c v.cnon:&30BaH~:­

eM ,II,Byx :saKy-yM-cy6JIY..Mar.moHHHX ycTaHOBOK,KaZ,U8..f! IlpOV.3BO,nnTeJI1~ 

HOCT1IO no 8 Kr y.na.JIBeMOti BO.Ul:l B cyTm: .ilpaY.THI<a 3KCI1JiyaTaW.ll 

ycTaHOBOK noKa3aJia,~TO HW!teHepHO-TeXHM~eCK~H nepCOHa.JI o6Jia.nae~ 

.nocTaTotIHotf KBa.m:¢v..Karw.e~ v. onHTOM paC!OThl no o6cny;nrnam;ro cJio:!­

HblX BaKYYM-Cy6.JrnMarmoHHhIX ycTaHOBOK. 
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J1,.'I.;: o6ecne-qeE'..F. neHTI=a crrp::oeM BECOKoro Ka"GeCTBa BWIBJieHa 

Heo6xom:r.rnc~:o .:\OMf':Jie:\T2.ImV.: .ue~CTBY:-Oun:x r.1HCOKOM61rnaTOB HR3KO­

TeMnepaTypF.HMU MOp03l~!iHb!Ml: JIRpm,m /xOJIO)UlJIJJHllY.a.r.m/ ,n.;rm 

3arv1opaiK7.B8.HY.i..H :L-: xprneH2.H 3!mOKpViHHO-¢e~eHTHOrO cup:DR. 

B ueHTpe cnern:a;r.?J.cTH EblC:\a3a.Jrn MiieIDie o ue;recoo0pa3HOCTil 

BanYYM-CY6.IDIMarornHHOZ cyunrn 3H,ll,0Kp}:HHO-!liepMeHTHOro Cb!.-pM. 

IipoBe.UeHO 03HaKONJieHlie c :3KCIIepv.MeHTaJI!iHO~ aTMOCcI;epHOii 

cyiIIKot'r pydua .B pe3yJI:EiTaTe cocTaBJieH npoeKT rrporpru.~.m nommre­

HV;;r KBB.JL:(p1rrcamrn ~:H;!eHepHO-T8Xffi1"q8CKOrO nepCOHaJia npe.unpv.JIT}:Z 

M.HCHOa IlpOMblIIIJI8HHOCT1I. 

Ilpli nocememm MO.i10'ClHOrO KOM:JHHaTa B r .YJiaH-E.a.Tope 6WIO 

ocMoTpeHo aMrvr:~a-qHoe XOJIO,IU'l.JII>Hoe o6opy.nooomrn }I sr.cnep1!MeHTa.Jib­

miie ycTaHOB:EIB .U.JLH T81.IJIOBO~ cym:·rn TBOpora "AapyyJI" .Ilpv. 3TOM 

OKa3aF.a KOHCYJI:STaT:;rnHa.ff IIOMOW:b no BOnpoca.r.~ HCIIOJI!i30BaHV....H 

aKKYMYJIB?OpOB XOJIO,Ila B CHCTeMe ox.11az.n;emur TeXHOJiorn~eCKOM BO­

,UH, V.CIIOJib30BamuI xOJiona oKpYJ!B.ro~e~ cpe.Uhl .II.JI.H xpaHeHV.JI MO~O"GHO~ 

rrpo.uy-.t<WH'- ~ 3aMOpa.-nrnaP.Y.:.F. TBOpora ,a Ta.K~e no Borrpoca11.,~ 1:HTeHci.­

rp,:r;a1mH TermoBoM cylli:Kv. TBopora ~~ nepcrreKTY.Bhl rcrro.1To30Bam::.rr 

a'l'MOC~·epHOll cyd.m.muv.oHHOll cy!IIKV. TBOpora.06c~eHbI Ka'!eCTBO 

TBopora cy6JI¥ .. Mam:oHHOV. ~~ TeTIJioBoli cyn.IKZ v. cnpoc Hace;re·nm Ha 

3TY. ITpO.IlY-f.Tbl • 

B CB.H3V. c pe~oMeF.nam:m:w., noJiy"GeHHHMll Ha 6pv.[f.:F.re B Bese 

3lcrrepTOM 10HV010 r-HOM ~.A. TYMaH.HHor.: no npoeKTar·t. Cii/ilt0h/85/8J2 

~= C11/MOH/85/8JI ,B orr~pei?:eime cpOKOB paOO'!ero ruraHa COCTaBJie:-ra 

crrer.n:tPzt:am:.H ooopynoBa.HV..H .UJIH 3aKymn: c ue~JJIO Mo.n.epITT:3aUV.rl 

o6opynoBaHV..H KOMd}rnaToB H ~adopaTopv..V. ,KoTopa.11 cor;racoBaHa c 

pyxOBO,UCTBOM ~.'!zHY-CTepCTBa Jier:r:oti -v: IIY.!!IeBOll npoMh.'UL"'!eHHOCT~1 



:,~.P V. focy,napCTB8HHblM KOMY-T8TOM TIO BHeID'fill™ 3KOHDr.-:l~'t18CKilM CBR-

3.HM M~-iP :vi oToCJiaHa B BeHy /rrpv..rrol!tem:..rr 2,3/ .O.:m,naervru~ cpoK uo­

cTaBKY- oOopyno:samrJI - cepe.UHHa I986 ro.ua. 

B ycTaHOBJieHHbie pa.6ot:IY..M n.rraHOM ~poKH npoBe.UeHo o6c.rre.n:o­

Ba.HHe COCTO.f!HIDI o6opy;uo:eaHlIB,TeXHOJIOrH~ecKIDC rrpoueccoB Xpa.F.e­

HVJI Yi cTelleHH KBa.Jiv.~KaUP..H nepcoHa.rra H8. rrpe.unpl:R:TY.JDC Wi.ffCHOM 

rrpatrnmJieHHOCTH ropO.UOB llapxaH.~Ofi6a.JicaH,YJIHaCTali. 

Ha KaJ[Jl;OOI rrpe.unpHRTHH ,ILi1.fI llOBbIIII8HID1 KBaJm~KaURY! nepcoHa­

Jia rrpotiHTaHbI JieKl]lm 'rrpoBe,UeHbI KOJIJIOKBZYMH ~ pa.CCMOTpeHbI Kom:peT 

Hhle BOilpOCbI IIO XOJIO,ZIP..JII:iHOll T8Xffi~Ke H TeXHOJIOrID1 xpa.HeHUH M.Hca 

c OKa3a:meM KOHCYJII:iTaTHBHOil IlOMOIUli /n~V..JIOJ!t2HHR 4,6/. 

Ha WJ1COKOM6RHaTe r.~o~6aJicaHa H3Y1i8Ha T8XHOJIOrP...FI aTMOC~ep­

HOH CynIKH py6ua 111 .uaHO rrpe)J)IOJ!teHHe no C03.Uaffill0 ycTaHOBKH aT­

MOC~epHOH cyMv.MaUV.OHHOll cymrn /npMOJ!teHHe 5/. 
0I\a3aHa ITOMOIIU> B pa3pa60TKe xpa.IrnJilillla ;wm CiKVJK8HHOro C:M-

r.ma.Ka. 
Cne~a.JIHCTa.M M.HCOKOM6HHaTa r.,Il,apxaHa TaK~e ORa3aHa KOH-

cy;r:oTaTHBHa.li IlOMOllt:C B C03.Uamrn OIThITHO:ti ycTaHOBKH lIJin amoc(tep­

HOH cy6;n-::Ma.ImOHHOM cynnrn py6ua. 

Crrem:a.rrHCTa.M MfiCOXJia.uo6oihn: r .YJr •• mcTaR ol\8. 3aHa nOHcy.rr:sTa-

TV.BP.M IlOMOl.ll:& B ~~CI!OJI:C30BB.IDm xo.rro.n:a o::py:-Ka!OIUeil: cpe.m:I 'TIO pa­

m:oHaJI:SHOii paeloTe XO.."IOl!Y.LJI:oHOti C11CT8Mb1 v. no YJla.lI8ID:10 B03,Uyxa K8 

a.MMZa'tlHOM CliCT8M.bl. 

Ha OCHOBe rrpotw.TaHHblX JieKm:V. IIOBb!Il.!8HID1 KB8.IDI~~?:arnur. .uops:-

6oTaHa ilporpaMMa !IOEll'.!18H7JI KBa.Jn:\h:Katm.¥. crrerma.iT<'iCTO:S no XOJIO,Il)'...;T 

HOrt;y xpaHefIVi.IO MHCa I: WiHCOIIPOllJ'nTOB, BEJDO~M T8XHOJIOrVJo cy6JT/Jv'ia-

uzoEHOti cyrmn: :: corJ1a.co:saHa c MJtJ::r.:cTepcTBOM .:rerKofl z nvi.meBo:i 
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IIDOMblill.18HHOCTH MHP /np~JIO.ii\8Hll8 6/. 

,II;m nepCOHaJia MRCOF.ORcepBHOro KOi'\1:6i:HaTa r .YJiaH-Ea.Topa 

npo'tIBTaHbi Jienu;:i.: 'npoBe,Il.eHbI K OJL'IO?\BLYMH H OKa3aHa K OHCYJIIiTa­

'l'flBHaq IIOMOmii no BOnpOCa.M ycymKR ,Ho~po:sa.HV.JI pacxo.ua 3JI8KTpO -

aHepr:m1 Ha 3a.MOpaJKirna.Ime H xpa.H~Hlle no CHCT8M8 rn:pKyMIDH1 

1303.uyxa B MOpom·:JIKax /npMOJ!CemIB 4,6/ }i no ycTaHOBKe R TeXHO-

JIOrV.l'l aTMOC~epHOH cy6.JmMaUROHHO~ CyinKR py6ua. 

BHIIOJIH8HH aHa.Jill3 z oueHeHO COCTOfilm8 XOJIO,Il.l:JIIiHO~ CHCTeY.!:1 

V- TeXHOJiorn~ecKruc npoueccoB x-paHeHIDI no pe3yJIIiTaTa.M o6cJie~o:oa-

IDIB npe,rr.np}LqT:klH. 

Pe3yJIIiTaTH o6cYJ!tlleHH c py-KOBO,Il.HTeJIRM11 npe,rr.rrp~JITHM MR:CHOM 

V; MOJIO~HOli np~bill!JieHHOCTll,COTpy.rr.HV~~a.Ml'i 3Kcnepm!.eHTaJibHO-RCCJI8-

.uo:sa.TeJibCRDro ueHTpa H Ha~aJIIiID'L~CT~ OT,Il.eJia BE8IIlHV...X CHOID8Hll~ 

M.nsv.cTepcTBa ;rerKoli ~ w.meBo~ npoMHIIIJieHHOCT1': MHP r-HOlVI JI.10F..U3-

HOM. 

B Jt~Tore Bhipa6oTaHhl o6mv:e peKOMeP...namrn no npoeKTY. 



IY.nocTzJKe:rae np.HMhlX ueJie~. 

Pe3yJI:o~aT~ o6cEe.llOBaffii..H rrpenrrpHRTH~ rro.llTBep.IIYJIU,~To 

OCHOBHOV. Tpy.llHOCT:&IO B pa6oTe 3aMOpa.HJ-1Ba.IDmero o6opynoBaHY.JI B 

nepV.Oll MaCCOBOrO 3a60.H CKOTa .HBJI.H8TC.H HeXBaTKa XOJIO,llOrrpOV.3B0-

,m:TeJI:OHOCTH ycTaHOBJI8HHOrO o6opynoBaHVJ1,elV.HOCTei1 KaMep xpa~e­

HD! • .II.rur rrpeonOJieID'l'.JI 3TOH Tpy,I!.HOCTH rrpe,UJioJKemI ,1lJI.H BHe.llpeHYJl 

ycTaHOBK~ BaRYYM-cy6.rrwtiaIJl'iOHHO~ CymKU,aTMocwepHOll cy6mr.i.Mam~oH­

HOll cymK~,ycTaHOBRH .u;m 3alt.OpaJIG1BaHH.H c HCilOJI:&30Ba.ID1eM HY.3r.O-

TeMrrepaTypHoro oKpYJmIOIUero B03,nyxa, rrepepa\::rrpe,neJieHHe XOJIO,UV,.JI:&-

HbOC Harpy30K M8JK.1lY 06'beKTa.Mli OXJia..~eHIDI /np1:JI0JF.:emrn 5/. 
lI,.7m yJiyq:meHlill TeXHOJiorH~ecxrnx rrpoueccoB npe,UJio~eHo yJiyq­

IIIZT:& ocHamem1e rrpv.6opa.MZ KOHTPOJI.H TeMrrepaTyphl 11 BJia.1!tHOCTll J: 

Ka.Mepax xpaHeHv ... q ,y;ryq:IIIIiIT:& cKJia.UHPOBarme rvIBCa BHYTP:V. KaMep 

xpa.HeffiUI ,HCIIOJI:&30BaT:& JI8,IUIHbie 3Kpallli ,II;n.H CID!iKeIDIB ycyunrn. 

,llJm yc:i:JieHIDI ooopy,noEaHYi..H cymecTByIO!IIHX v.cmrTaTeJI:oHhIX 

ycTaHOBOK cocTaBJieH CilliCOK o6opy.1lOBaIDUI ll.IDi cy6JIY~al.U10HHOll 

cym.r:x i: P:OHTPOJIJI ee rrpoueccoB ,,1I.JIB KOHTpOM T8Miiepa.TypbI H BJia..~­

HOCTX B03,llyxa B Kru~epax xpaHeHVi..H c ueJI:&ID 3a~yTIKTI }:X ~epe3 

iOffiUIO c oiK::.naeMhIM cpor.oM nocTamn: E cepellv.He I986 r. /rrp1Lllo-

:teHV.JI 2 ,3/. 

u-DKeHepoB :v. TeXHOEOI'OE B BOIIpo...:ax COBperneHHOH TeXHOJIOI'TlV.: xpa­

E6El'..£ waca 'B BOTipocax T8XHOJirJrv.v. Ba.KT.JM v. aTMOCd.epHOti cy6Jil'Jtia-

u::oHHOf'i cyllfr\V. M.Hca /npLJIO:T\8ID'01 4,6/. 
Pe3yJII:iT8Tbl .nocT-1~r.:eEYi5I npm:.::irx ueJie~ COOTB6TCTBTiOT OiK1UJ:? ,_ 

e~.10~ CTenem: V0C ,UOCTGKeHYi..H IIO rrpoe?:TY. 



19 

Y.Hcno~sOBaH.Re pesy.JibTaTOB npoeKira. 

IlOJii"CleHlible Ha JieKilWll H KOJI.1IOKBI4YMaX llOBblmewm KBBJIHqmta­

umt 3liaHWI HCll0~3YJ>TM /MHCOKOM6HHaT r .,IJ,apxaaa/ H 6Y']I;:iT B 6.mI­

xa~meM 6Y.DYmeM HCil0Jll>30Ballli .It.mt C03,ItaR.Wi OIIliTHHX YCTaHOBOK 8T­

MOc4JepaoA cy6JmMaUROHHOfi cymKH /MHCOKOM6miaTbl r.~oft6a~caHa, 

Y~"IaH-feTOp:t/ py6u,a.3TO ll03B0JntT mape HCll0.1!030BaTD XCJIO,n OKpy­

xaIOII{ett ~ pe.DJ& .nm 38MOpa'll£WBaHWI H cym a XpmHT:D B1:1cymemum 

MaTepaaJI npi TeMnepaType OKpyxaIOmett cpe,IJ,b[ 6es noTepH Ka~ecTBa 

H, c.nenoBaTeJILHo, JBeJliCqHT:& Ba:nycK npo~ zmmeBoft np~ea­

HOCTH npa BliCOKQ4 .Ka"CleCTBe npO,DyRTOB. 

Jl,mI ycKO,PeHRH cos.n;a.wur ycraaoBOK aTMoc~J;EOI cy6JmMallHOH­

HO! cylllKH He06XO,llKMO llOpyin!TL 3KcnepmAeHT8JllaBO-HCCJie,noBaTeJib­

CKC6cy' UeHTPY m1meBoA npOMblmJieHHocTa MHP :fS3pa6o-raT:& npoeKT,a 

,ItapeRTOpud MHCOKOM6HliaTOB rr.Y.naH-EaTOp:l,,llapxaaa H qoft6aJicaHa 

llOpyiiaT:& BBeCTR B 3KCIIJIYaTaUHBJ YCT8HOB1Ul aTMocqiepaoft cy6JIHMa­

nHOHHOtt CYIDKH py6u,a B H0~6pe I986r. 

CTax.HpoBxa 3 cneu;aaJIHCTOB sa py6ezOM a nocTaBxa Jia60p:iTOp­

HO-,IleMOHCTpanaoHHo-HcIIliTaTeJibHott B8ItYYM-CY6~.:.aIUIOHHOR YCT8iiOB­

l:H no3BOJmT y~T» no,IU"OTOBKY cne~JmCTOB,OTpa6oTaT:D TeXHo­

Jior.mo B onpe,neJmT:b npOB3BO,IJ;KTeJIDHOCT:b BaicyYM-cy6.mc~u;aOHHO~ yc­

T8HOBKa ,He06XO.D;Tr:IMO! ~ opra.H.a38InDI npOMI:iUIJieHHOft CY!IIKH M.<tca. 

,IL:l.TIDaett!IlWl nOMOll4D ill:lli.UO B npo,noae.Hmi .nmmoro npoeKTa ycKOp}v:~ 

6~ B MHP co3naHHe npoMli!IIJiefilioli BaxyyM-cy6.mwartROHHOli cyimw 11 

.n.ocT:3eWie ueJm p;isBRTWI no .ztaHHOMy npoeKTY. 

IlpH60,Pli }J,1IR. B3M8pellllff 0THOCHT8.lll>H0ll BJ.ta:KHOCTR BOa,r:ry:xa B 

Ka.Mepax XOJIO,IJ,HJll>HOro xpalieHWI ll03BO.mIT CKOppeKTH.POB8TI:i TeXH(iJIO-
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KZ Yl ;ryq:mero coxpaHeHIDI rmmeBoY. nOJIHoueHHocTz wrca. 

Bee MOpo3V..JI:&Hhle ToHHeJll'! HJrA rue qacTb c neJib~ Y.JIY1m!eH7...r.: 

ECilOJI:030Ba!1/.J1: IlOMemeHR~ H ycTaHOBJieHHOro XOJIO.I1r.JI~Horo oOopy- . 

.IJ:OBaHll.,<i B JieTID!ll nep~o.n MOryT OI:tTb npeo6pa30BaHH B ycTaHOB?.1: 

aTMOC~epHOH cy6JmMa.ImOHHO~ CymRH M.fICa • .IJ.;m 3TOro Heo0XO,IU1M 

rrpoeKT Mo.n;epmrnamur M0p03HJibHHX Ka.Mep }J)IB cHa62Kemm RX cMeR­

!illMli CTeJIJia.JKa.MU H c:r.cTeMOti o6orpe:sa MRca I!pH cy6JmMarmoHHO~ 

cymne. 

Heo6xo.mIMa 381<yIIBa B BHP KOHTaKTHb!X Mopo3Y~bHHX annapa.­

TOB THna TF -I z IlpH:ruJ3Ra HX no OTJl8JibHOMY npoeKTY K cymecT­

BYIOI!lHM XOJIOJlM!>HI.iiM CRCT8MaM ll.1lff o6ecne'tleHruI pa60TI1 Ka.I< OT 

3THX CHCTeM TaR ~ OT XOJIO.ZJ;a ORpylKa.IOmeil cpen~ no npe.n;JIOJKeHHO~ 

no .n;aHHOMY npoeRTY cxeMe TIO,IU\JIIO'qe:H:V.JI • 

.UaJI:&Helima.rr IlOMOin:& iOHYUIO no HOBOMY rrpoeKTY "IICMom:o B MO~ 

.nepim.3amm xpaHemm MRca 'qepe3 co3,naHne npoMHII!.lieHHoro o6opy .. 

no:aaHJ1R cyOJmMaUROF.HO~ Cym:RH" RBHJia.C:O 6~ pemaIOim™ qaKTOpOM, 

ROTOphlli B03Jl8~CTBOBaJI OI:t Ha 3<f¢8KT~BHOe HCilOJI:&30Ba.ID!e pe3yYUi­

TaTOB .IIaHHoro rrpoeKTa H nocTIDReHVie U8Jlli pa3BHTV.R • 

.UpyrHe pe3ymTaT.bl rrpoeKTa Oy.nyT 3(fxfeKTHBHee HCIIOJI.030BaTI:i­

CR rrpv. y~eTe RX B rrpoeKTax cTpORIIU1.XCR npe.nnpru:rrn~ MHP TI BKJIIO­

"G:emm ~- c B IIJiaHhl pe:t<OHCTPyRID'lH H MO,Uep-nrnaur& cymecTByIOllIVJ: 

rrpe~llp:ru:IT~ll MRCHOH OTpaCJIB IlpOM~ITlJiertHOCTli MHP. 



YI.OcHOBhi T8XH1'.K7i n TeXHOJIOrH11 cy6Jrv~rvram:oHHon 

cym:·n-1 .ImR aqxpeKTZ:BHOro Bh1Cy1IIKBa.~1:.fi IDIVl KOH­

ueHTpV.pOBa.HH.H T8ITJIO'tf!JBCTB}'.T eJI:bF.b:..X Ma Tep~a­

JIOB. 
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06e3BOD!BaFme cy6Jm.,1am!oHHOz cym:·rnil o6ecne~:aa.eT 11.neH­

TH"qHocT:c KOHetrnoro IlpO,IIyKTa nepBOHa't!a.JI:bROMY MaTep11a.ey c 1'18-

TCM TOrO,'G:TO R3 Hero y;rra.JieHa BO,IIa.~or.ua UeJIOCTHOCT:b rrpo.uyr:Ta 

no cTpy.t\Type IDJreeT 60JI:Eimoe 3Ha't!emrn, cydJmMarmoHHa.R cyrm<a RB­

JIJieTcH Ha'k:60Jiee 3q:¢8KTV.BHOM. 

Ilpouecc cy6JrnMaIJ;HoHHoli cynum no.no6eH Ba.KYYMHOil neperoHKe, 

HO ll!M88TCR cymecTB8HHa.H pa3rmua B IlO,Ill'OTOBKe MaTepv.a.rra.MaTe­

pHaJI .no.JD!eH dh1Tb saMope:KeH nepe.u TeM KaK ero no.nBepraroT B03-

.ueticTBVJO BaKYYMa ? TeilJIOT!:t B ycTaHOBne cy0Jn!Ma!J;f10HHOM CymIG:. 

Bo.ua RS MaTepaa;ra y,n:a.JIBeTcfl rryTeM cydm™B.ua~, TO ecT:o Kor.ua 

JI8.U ~aMOpo:KeHHoro npO.UT~Ta rrpeBpamaeTCH B BO,ItffHJll rrap MliHYfl 

npoMeJey"TO~Hoe Jn:,lIKOe COCTORID'le B COOTB8TCTBfiJd c .uv.arpaw.10ll 

(fa30Boro pa.BHOBecI·:JI .naBJielllie-TeMnepa.Typa .1LlIB BO.llhl.,Il,v.arps.Ml\:a 

np~:Be.uetta Ha cJie.nYIOmen cTpaIIBue. 

Cy6Jil'fJJiaUllOHHaR cym.~a COXpa.IDieT CYLU8CTB8HH~e CBOMCTBa 

~CXO.IIHOro MaTepMa.Jia TaK KaK cyxRe BemeCTBa pacnpe.neJieHB BO 

JI:o.uy,~To rrpe.IIOTBpamaeT Bsar~~o.uezcTBV.e B Te~eIDle Bcero npo4ec­

ca o6esBon:BaH~:JI~ 

0K1.CJiem:e rrpe.rr.oTBpamaeTCH BBCOKVJ'l'I .Ba?.YYMOM, rro.zmepa:irnae~r.w.~ 

BO BpeM.n: cyum~:. CydJI.w,:awioHHa.H cynIKa npar:Tu.CieCKI-l Ha~a.n:a rrp1:­

MeAAT:ocn: c I953 ro)la .IIepBOHa~a.JI.OHO HeodxomJrio dwro y.ua.lIRTh 

TOJI1KO BO.Il.Y 1: 3 TerLJIO~fBCTB1:TeJibHhIX MaTep:mJIOB' HO B Ha'tla.Jie 

70-x ro.uoB rro.uroTom:TeJI:oHaJI 1l pa3.UeJrzTeJibHaH Texw1i.xa cTaJia 

6oJiee CJIOEEOtl Jl MaTep1:a.Jibl, o6pa6aTb!Ba8Y.Ee cyOJrn.rtiau::oHHOVi C"j!: .. 
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KO~.cTaJill co~epK3Tb K0ppo3HOHH~e KliC~OTH ll meJI0~.3TO Halli.no OT­

paReHlie B KOHCTpyKua;rx ycTaHOBOK cyd.mrMaUROHHOfi Ci!IlK.ll li npHMe­

aqeMblX MaTepHaJTax. 

CxeMa BaKyyM-cy6JmMaUHOHHOli ycTaHOBIGI. 

BaKYYM-CY6.JIHMaUH.OHHa.ff ycTaHOBKa.cxeMa KOTOpOll Il0Ka3aHa Ha 

pHcyHKe Ha cJie.n;yromeli cTpaHRue,co~eIXHT cJie.IJY~I.Ulie ocHOBHble sJie-

M8HTbl: 

I.Cy6JIHMaTop. 

2.06orpeBaeMble noJIKH. 

3.Bblcy!IIJlBaeMbin npo,ayKT. 

4.CHcTeMa no.IJ;Bo~a Ten;ra K o6orpeBaeMw~ rroJIBaM li B~cyrmrnae­

MOMY npo.rzy-K'lV c Heo6xo,nm.lliMli 3.JieMeHTaMH aBTOMaTHKli. 

5.HcnapliT8Jib XO~O,W!~bHOll MafIIWlbl. 

6 • .IJ.peHaJK.Hl:lli BeHTli.lll> ,n,;m y~a~eHH.fi BO;:u.r noc~e OTTa:fiKH zcna-

p:aTe.Jm. 

7.XOJIO,ZUIJI&iia.ff MaIIJHHa c ycTpO:fiCTBOM OTTati:KH HcnapHTeJm. 

8 • .ne cy 6.,1IHMa Top. 

9.~eCKH~ ~JibTp. 

IO.MexaHzqecKHil BaKyyMHblli Hacoc AIDr OTKa'tL"\.li HeKOH~eHcHpyromax-

c;:r ra30B. 

II.H3MepnTeJI& BaKyyr&i/~BJieHHJr/ B clicTeMe. 

I2.~3MepKTeJib TeMIIepaTypbI npo,n;yKTa. 

CHcTeMa 3arpy3KH npo,rJYKTa B cy6JIHMaTop. 

ITpnMeHmOTC.ff ,UBa MeTo~a 3arpy3KI.I npo,n;:rKTa B cy6JmMaTop.ITo 

ne pBOMY npO,IzyKT npe,JJ,Bap.rt.TeJibHO 38MOpaJmB8IOT B KaMe pe HJIH TOHHeJie 

H Ha npoTHBH.ffX 3arpyr.ca10T B cyd.Jlli:tiaTop. TenJio K npo.rr.,yKTY no.rmo.JJ.Fir;· 

T8ilJIOilpOB0,llHOCTblO OT no~OK K npOTHBHlO ll.Jili HarpeBOM KHcppaKpaCHbiL',,1 

li3.JIYl1a TeJIBMH I JiaMnaMH/ • 
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B cy6JIY .. ,~a~op MOH:HO 3arpp:a.Tb He3a.\rnpo11teHHm1 rrpony:"~ ,KoTo­

phl}l .n.o co3,n.am~ BaKyyMa 3aMOpa1KY..Ba.IOT Ha IIQ.i'L.'\aX BCTnoeHHO~ B 

c1:cTeMy XOJIO.IILll:OHOZ ycTaHOBKoH. 

ilo BTOPOMY ITpO.nyKT B He3aMOpO!t8HHOM COCTOJilil'!H BBO.IL'1T B 

cy6Jm:MaTop v. 3aMOpa.."'lw.Ba.IDT ero co3nam:eM BaKYYMa B cydJrnMaTope. 

ilpH Hcrrapeim.R BO.II~ no.n. :sa.KyyMor~ Bo.ua 3aMep3aeT,a rrpv. cy6JIBMa­

mrn: nii.n.a TeMnepaTypa npoJzyRTa eme 60Jiee CID~eTCR:.3aTeM K 060-

rpeBaeMblM rrOJIKaM no.n.Bo.ILffT Teruro R ocymecTBJI.mOT o6e3B~Bairn.e 

60Jiee HHTeHCHBHO. 

TeMrrepaTypa CT8HOK cy6Jw...MaTOpa Bllille TeMnepaTj-pbI TO'i!<~ po­

c~.IloaTOMY BO.ILHHOV. nap He MO~eT KOH,IJ;eHC~poBaTbC.H Ha CT8HKax H 

BH3BaTb KOpp03YJO. 

B CM3ll c TeM, 't!TO n:pn cynrae MOrYT yHOC~T:ocH BMecTe c na­

poM 'tffi.CTHlll:l rrpo.n.T~Ta,KOHCTPYKilllH cy6JIBMaTopa z .n.ecy6JIHMa.TOpa 

.U.OJVKP..N o6ecne'iZB8.T:& O"tffiCT!<Y OT 'tffi.CTViU npo.n.yp:Ta. 

BaKYYMHaR c~cTeMa. 

Ilpouecc cy6JnIMarmoHHoi! cynnrn Ha~HaeTc.H c OTKalLu::,: B03.n;yxa, 

co2 H pacTBopeHHIDC B npo.n;JTKTe ra30B .llJIJI co3.n.aHYJI :sa.KyyMa,Tpe­

CyeMoro .llJIJI cy6Jr:v.Mauv.v. /cM • .n.HarpaMMy cpa3oBoro paBHOBecvJI ,n..i"UI 

B0.1J;H/ • .Il.7I.H OTRa't!K~ V.CilOJI:03Y'~T Mexa!lli't18CKZ8 BaKY.YMHHe HaCOCbI. 

Bo BpeMR OTKa'iK"rl B03.1Iyx v. BO.ILRHHe nap~ norra.naroT B nonocTb ne­

cy6JrnMaTopa ,rne cKopocT:o v,.x cm~eTCH V.3-3a 6o~:omoro od~eMa 

.n;ecy6JrnMaTopa. 

3TO Il03BO~eT a~eKTHBHO O'l:ii:CTViTb B03,1lyx OT BO.UHHhrX napoB, 

K oTophle KOH,lleHctipyioTcR I oca.:r..n;a.IOTCH B m:.ne 1'rne11, cHera/ Ha v.c­

rrapnTe~e xono.n.VJibHOli MaIIIHEll /ycTaHOBKZ/. 

IIpocTo OTY"atIBa napoB BO.Jlbl :aar.yyMHbIM :nacocor1. 3aTpyn:'"11'1TejJ.~'.J­

Ea li3-3a do.JI:oworo o6'beMa BOMHhlX rr2poB IIp1'~ rIY.3r.v.x TeMrrepaTyrj- x 
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cyOJIY~Mamm /nopHJIKa I900 m1TpoB rrapa OT I cM3 cyeliTITh~pyeMoro 
.1.bII.a/ .£1:pOMe Toro, nona.na~e BO,II,HHWC napoB B BaKYYMHH;: Hacoc 

MO~eT BHBeCTH M3 CTPClfi ero pa6o~He a~eMeHTH. 

Ilp:m.rn.IDIIOT cnem:aJIEiffile ra306aJIJia.CTHHe :aat-~YJMHt:te Hacocu 1LJLq 

o6ecne~eHY.Jt Han;e~HOCTI1 cHcTeMu.JlJLq 38..!ImTli BaKy-yMHoro Hacoca OT 

KHCJIOT H me.no~eli npm.1e:runoT XIDJm~ecKRe $UrhTp11. 

lecy6Jn!Ma.Top /KOH.D;eHca!Jl10HHbIB Ba.KJYMHHZ HaCOC/. 

i<:oHJJ;eHcaUY;.OHHl:ill Ba.KYYMHHil Hacoc HCTIOJII>3yeT nepena.n; Te~~e~ 

paTypH H,c~enoBa~e~hHo,rrapUHa.,,1I>Horo .n;a.BJieHV.Jt ,n;.,'IF. odecrre~em:n: 

nm~JKe.HY.JI KOH]leHCMpyeMoro Bo.mrnoro napa OT IIOBepXHOCTi c BblCO­

KIDt. napl:U7ia..JIDHliIM ,naBJie~eM /noBepXHOCTh rrpo.zzy:.Ta/ K IIOEepxHOCT~ 

c HY-3h"RM napI.ma.Jll>HbIM ~BJie:HEeM /noBepxHOCTh RcrrapnTe.llfI XOJIO­

.DY~bHOH Maimuru/ ,KOTOpaii C~T ~.JI:bTPC!t1, Olll'I.WaKlunrM OT BO.IIEHD: 

napOB HeKOH.neHC~PYKllllZeCR ra3bI IIpH rue ,nm:2KeHID: OT ITpO.uyRTa Y. MC:­

XaHH~ecKOY.y Ba.KYYMHOMY Hacocy. 

TeI!Jio no,nBom~TCJ! K rrpo;zyKTy J.UIH ~HTeHcv.<IJI:Kc:IJY.£ cy6;rnMawv~ 

HaXO.rr;I!UerocR B HeM ~I>na.3To Teruio He ,nOJDKHo Bl:I3l:.!Ba.Th ~B.Jiem:e 

~!l.n;a,.zmcneprHpo:saHHOro B npo.n;y.KTe. 

XOJIO,Il;HJ!bHaR ycTaHOBKa HCIIO~h3yeTCR .llJIB nocTzxe~Jt H non­

.nepilamIB lill3KOli TeMnepaTYIJ~ ~OH,UeHCHPT~meli IIOBepXHOCTH /~cnapv.­

Te.mr/ .Pa3HOCTI> ,na:a.iieJmll napOB Han IlpO,II;YJ<TOM H KOH,UeHcnpyromez 

IlOBepXHOCT:bIO orrpe,ne.JIBeT CKOpOCTI>,rrp~ KOTopoli nponyKT 6yneT B~­

CYUJY:Ba ThC.H. 

TeMnepaTypa :v.cnapi1Te.JIP.: .llOMHa no,n,rrep;n::saT1c11 IB:3KOi1 

/-30+-50°c M.R Mfica/ B Tel1elille Bcero npouecca cy6;ra.mmrnHHox 

cyllfri111. Ter.mepaTYJ:lhl .uo -54 °c MoryT 6hlT:o nOJiy'{em.i c rr0Mom110 o,nHo­

cTyneHG:aTo~ xono.zru.ri:oHoli MalllliHH.KacKa.rurue XOJio,llv.~:oHue c~cTe1~ 

rrpm.rn.HmOTCH )l.Jm no.n.uep:r.a.HVur TeMnepaTyp .llO -84 °c .ILJIB o6ecne't!E-P.1:.:= 
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Pa3Mepti: v. pa3Memeh-v.e ~:cnapwreJI.fi xo.rro;rr.~rnbEof: ycTano3~:z 

.r:w:~HH odecne~tT:t:i xo~oim:li KOHTa.KT KOI-l.U8BC'1py:-0~:.XC.ff napoB BOS 

c ox.rra~eHHOZ IIOBepXHOCTbIO Vi rrpe.noTBpaTl':'lb nona;rr.atrne napoB 

BO.I:H B MeXaim'ti8CKH~ Ba.KYYMHhlH HaCOC. 

ATMocqiepHM cy6.rrm.1aw.oHiraH cy:n=<a. 

PaCCMOTpeF..BHe pa.Hee 000py;rr.oBa!Ill8 H TeXHO~Or¥.H OTHOC.ffTCii 

K Bai\YYMHO-cy6JII'.l'li:aIDrnHHOVi CYIIIK8 'TO eCTb Kor;rr.a odmee .uaBJiem:e 

BEYTPH m-rcTeMI:iI no.rmepJKHBaIOT Ha ypoBHe Q, 5 Ml'v: pT. CT. 

O.nHa~o,rrpouecc cy6JmMaW10HHO~ cym..~n MO~eT 6~Tb OCYlileCTB­

;re::r z rrpz aTMOc~epHOM .naBJiemrn BHYTPH c2cTeMb1 .B aTOM CJI~ae 

He::oF...neHci!pYIOrrmecn: ra3u I • 2 ,o2 ,co2 n .upyrne/, .uorrOJIHRIOume 

napUl'"a.JibHOe .naBJiemrn Bo.rr.mrax napoB ;rr.o aTMocq:iepHoro .na3JieHVJI, 

Oy7J.YT CH~'UK8.Th Vi.HT8HCV.BHOCT:b cyur:.\Vi ,KOTOpaJI oy.neT 3HatmTeJI:CHO 

:m:.1Ke, 'tieM rrpi~ Bar~yyMe B c~cTeMe I 3, 4 I .KpoMe Toro, rn~c;ropo;rr. 

6y;1eT oK~~cJIRTb 1in:phl B npouecce cyurm:. 

O;rr,HaK o, o6opyno:sarrne ,II.JIB aTMoc~epHo~ cy6.Jill'Jr.amrnHHOil cyurr:z 

60Jiee rrpOCTOe Vi TpeoyeT M8HbimlX KaIT'ATaJI:CHhIX BJI0~8H'1ll. 

KpoMe Toro,,ILJIR ocymecTBJieHYJI rrpoueccoB 3aMOpa:ialBaHIDI Yi 

cyrmrn B 3ZMHee Bperfi:fl MOJK8T dhlTb !IllipOKO ECI10JI130BaH XOJIO.U 

o::pyKarorueli cpe,n;i:-1. 

B TaOJIE.ue rrpliBe;rr.eHbI ;rr.aHHble no cpe;rr.HeMecrr~Ho~ TeMn~paTy-

pe H oTHOC~TeJI:cHOM BJiaACHOCTH 0Kpy-.tKa10mero Bo2;rr.yxa I 2 I .ILJifl 

~eTbrp8X OCHOBHbIX MflCifilX rrpe;rr.np115IT~ll. 
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rne T,°C - cpe.naq.q TeMnepaTypa OKp~mero B03.nyxa 

~ ,% - cpe.1lHJtfi MeC.ffi::rnaP. OTEOCZT8JiliHaH BJia~EOCT:O OKpy­

;r.aIOmero B03JIYXa. 

AHa.1IB3 TaeiJIB.Ub! IlOKa3.omaeT,~TO B Te~eHHe Tpex Mec.aueB c 

~eKa6pg no ~8Bpa..1li> XOJIO.II OKpy;KaDme~ cpe.IUiI MOJiteT 6~T:O liCTIOJI:03038.H 

.1lJIH 38rAOpa..1GrBaHl~R MHCa ~ cy6rrpO.IfYKTOB .1l0 TeMn~paTyphI -IO+-I5°C 

c Bh!MOpa~rnarrneM ( 87+90 )% BO.IUil. 

0THOCY.TeJI:OHruI BJia.XHOCT:O B03.1lyxa B rrpe.1lev"Ia.X OT 67% .1l0 78~ 

Il03BOJIReT ocymeCTBllTb aTMOC~8PHYID cy6m!MarmoHHYIO cynrny npn TeM­

nepa. Ty-pe npo,ny:~Ta OT -ro0c no -I5°C c .1lOC~)lt8Hll8M OCTaTO~HO~ 

:a1Ia.J!tHOCTH He 60Jiee (22+27)% ltJIR roBE.m!HbI II KaTeropnn I I/. 

B cooTBeTcTBm-1 c lg P- I/T .n;~:arpa.MMO~ .ILIDI np0.1lYKTa I I I 
.1la.J!:OHefunee CHV.i.E:eHlie .IT.OJili BO~ B Ilp0.1lY1\Te MOJKeT OhIT:b oOecne11eHO 

JIBIITh rrpli Il0Bhilll8Hlm TeMnepa.TyphI.3TOT rrepli0.1l Cynllili Ha3hIBaeTCR 

llOCymKon.B 3TOT nepli0.1l TeMnepaTypa MRCa MOJlteT OhIT:O IlOBhIID8Ha ~o 

40+5o0c .IT.JIR .1lOCTID!eHIDI OCTaTO~O~ BJiaJKHOCTli (3+8)%. 

CxeMa ycTaHOBKli aTMoc~epHOH cyOJmMauv.oHHofi cymKn noKa3aEa 

Ha pncymrn Ha CJieJrJIDmeli cTpa.Imue. 

y CTaHOBKa C0.1l8p.1G'!T B03.1lYXOB0.1l I BCaChIBaHY.i...q HapYJKHOrO aT­

Moctf;epHoro B03,Uyxa /B 3V!MID1.ti nepno.n paOOTW ,tP'.:JI:OTp 2. .1l.7IB O~CTKE 

B03.1lyLa OT MexaHn~ecK~:x 3arpn3HeID!Il, 00.KTepv.rm:.rurue JiaMrm 3, cr:c­

TeMy 4 Il0.1lB0.1la TeITJia K Ilp0.1lYF.TY ,ITO.JIHli 5' oOorpeBa.eMble OT CV.CTer.m 

4,TIO.IIHOCbI 6 c Ilp0.1lY"r7TOM /Harrpv1Mep,MHco,pyOeu/ ,CTeJIJirut'x1 7 Jl.JIP. 

no.noK,B03.UyxO.IIYBKY 8,BOS.IIyxOBO.II 9 Bhidpoca napoB li B03.IIY'Aa B 

aTMoc~epy I B 3V.:.MHee BpeMR /,li3Mepv.TeJiv. IO TeMnepaTypH B03.1lyxa 

Ha Bxo.ne :v. Bbl.XO.Ile, npony:.\Ta Ha no.nHoce ,KaHaJII:J: 13 ;IJ..JI.H rrpoxo.na 

B03.nyxa liepe3 CTeJIJia.iKY. ,Krul!epy I4 cyun-m I cy6JIVJ,mTop /. 
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B JieTE:Z!~ nepw.n B03.rr;yxoBO.UbI I P. 9 od'be.I!.EHRIDTC.ff Me:my co6o~c 

B03,1IyxOBO.UOM,TIOKa3aHHbIM Ilyru<Ti:!.pOM,Bh"YTPH KOTOporo ycTaHoBJieH 

~:cnap:aTeJr:o II xoJiO.IJY.JI:OHO~ Marrm:HH :a .upetta.'f.HhlH RpaH 12 .Bo3MO?.:-

HH pa3JIY.1iHHe Ba.p1:aHTH CV.CTeMLI 4 IlO.UBO.IIa TeII.Jia.,IIOJIOK 5 H CHC­

TeMH 6 pa3Mememm cymm.rnro rrpo.n:Y?:Ta. 

IlpH pi9.3Meme:mrn KaMepu 14 BHYTPH oTalJJil!Ba.eMoro nOMemeHY.R 

Koprryc v. Bos.nyxoBO.IIH l fl 9 ,no.JIJ!tHiiI ClbIT:O Teruro~30JrnpoBa.HH v. I'Y..JI-

B 3HMHee BpeM.ff ycTaHOBKa pa6oTaeT cJie.nyroIIOOti o6pa.30M .l13-

MeJI:O'tieHHlli1 MRCHO~ npO.ItY""~T pa.3MemaIDT Ha IlO.UHOCax 6 CJiOeM 4+6cM, 

a TIO.UHOCbI ycTaHaEJraBaIDT Ha ITOJIKV. 5. KaMepy 14 repMefi13V..pyIDT v. 

BKJIIO'tffi.IOT B03,nyxo.ny13KY 9 .HapYJ!\HI:ill XOJIO.UHhlii B03.II;yx ,F.arrpm.rnp c 

Ter.t.nepaTypoz -I0+-30°C rrocTynaeT no B03nyxoBo.ny I,o~maeTCF. 

OT Il!:il.Jrn Ha qy.JI:oTpe 2 v. oi::n:maeTCR OT 6aKTep-ail rro.n neilCTB~eM 

JiaMil 3.06.ny-Ba.Fr TIO.UHOCH 6 B03.rr;yx 3aMOpa.1rl:lBaeT H no.ncynrnBaeT 

MRCHOTI ITpO.UYKT. 

0Tpa60TaHHUVi B03,Uyx BbI6paCHBaIDT B aTN.OC~epy no B03.n;yxo-

BO.UY 9 .Bo2.uyxoBOlihI l 1: 9 pa3MemaroT Ha paccTO.ffI-TJ:Vi TaK. 'iTOOhI oT­

pa6oTaH:mi1 B03.UYX He nona.;:raJI B B03.UYXOBO.U I .Tipt1 ,1l0CTY.7il:emrn B 

rrpo.rr;yKTe 6 TeMnepa.TyphI 'Harrpv.Mep ,-5+-20°c BKJIIOtiaIOT CZCTeI!.Y 4 

110.UBO)la Tel1Jla. IIonBO.U TeIIJia pery.lillpyIO':' TaI\ , 'tiT OdhI TeMrrepa Type. 

rrpo,1lyKTa c Ha.XO.II.mUV1MC.ff B H€!'J! Ji:OlIOM He 110EbI!llaJiaC:O 3a rrpe.ne.llli' 

Harrp:]!iep, -3°C .Bperm cyOJIU.laUV.:V: Jlb.Ua .110 ~:C'ti83HOBeH::..n I10CJI8.II:-:e­

ro KpZCTaTJ.Jla ycTaHaBJI~:BaeTCH 8.KCITepHM8H'!'aJibHO .:3 3TOT MOrr.eH':' r;~ 

ny::{T conepz~:T , Harrpn:.ep, .no 203 BO.IJ:hI. 

3TO ~om:~eCTBO BOlihl y.na.JLqnT lIOCTlliKOM.]DLq aToro rrocTeCeE­

HO IlOBb:§aIOT Ter.mspaTypy TIPO.U:{i\Ta no +4J+~J 0 :.; v. ~r.eE1wa:oT :r:: c:·: 



B03.IIyxa • .KoHe'IH:YI0 BJia">KHOCTb 1': BpeMF. CyrilK~ .1L1IR KOH~peTHbI.X yc.--.o­

m:i1 ycTaHaB.m:Ba.IOT 3?.cnep~"V!eHTa.JihHO. 

Ilp1; .nocT:v_;r:em~: Tpe6yeMoti KOHeqF.oti BJIB..1\P.:OCT~: BHEJIIO'tiaIOT 

B03"fiYJ:.OllYBKY 9 ll Jia.MIThl 3 ,ilpo,ny-.t\T BI::IrpJ;Ka.FOT ;,: IIOMe!IIa!OT B CBeTO 

l: BJia.rOH8IlpOillUJ,aeMbI8 na:-\eT.bl ,.KOTOpue reµvJeT:t-i:3:npytOT. 

YnanoBaHHO::tl B naY.eTbI rrpo.uy-reT F.e yB.na~IDieTCR 1: P.e o6ec~e­

tIBBaeTC.l1 n Il03TOMY MOE:eT xpa.HllTbCH rrp:: KOMHaTHOii TeMnepaType. 

Bpe!\1Si xpaHem~ 3aB:V.~liT OT r<oHe't!Hot! B.JiaiK...'!OCT1': cyrneHoro 

rrpo.rr,r.:-;Ta 11 TeM OHO 60.rr:ome ,-~rnM MeE:ome ocTaTO'tiHoe co.uen~m:e 

BO.IiJ::I.ITOCJie Bl::II'PY3K:k': IIpO.IIYKTa Kar~rnpy 14 -q::cT.HT, 'ti.l:CTJIT rum 3a,:.~e­

H..cnoT tPl:J1bTp 2 • 

.Ii.Bl:JKyme~ c:rurofr rrpouecca cyunn: ocTaeTcH pa3HOCT:o napm:a:r:s­

HbIX .naBJieIDl~ B0,1l.HHOro napa Ha.ll IIOBepXHOCTbIO npO.IIY=''.Ta ll B B03.UY­

xe, IIOCTyIIaIOlll8M B Ka'V1epy I4.0.nHaKO,B03.IIyx MOJ.teT a6cop6~:poBaTI> 

ID!illI:i cpaBHllT8JihHO He60JibIIIOe KOJIB'tieCTBO BO.IIfiHhIX rrapOB OT npo­

.1lYETa .Ilo:3TOMY Heo6X0,1Il!Ma Ilpllh'Y)lHTeJI:OHrul U.V.PEYJI.HI.U:JI B03.IIyxa v. 

ero OTBO.II B aTMOccflepy ,1IJIR l~HTeHCI-:clJv.Kaurrn cyIIfr'.Vi. 

ATMocqiepa c HE3Y.OH OTHOCllTeJihHOl! B.JiaiKHOCT:OID B03.nyxa Y:F.TeE­

cv~(i;z:i;zpyeT rrpouecc cyd.mlMam:oHHoi1 cymKrl. 

B .neTm1i1 rrep~~o.II ,Kor.na napm:aJI:i:iHoe .IIa:s.n:em:e BOMHhIX napo:s 

B an.wc~epe rrpeBbTTnaeT rrapr..w.a.JIIiHoe _ua?JJ:em:e BOTI.JIHr::x riapoE Han 

rrpo,IJ:YFTOM I rrp~r. -I0+-20°c I Heo6xo.u1:Mo ocyma'I':o Bo2.u;yx ,m:p:;yJr::­

pyrorrn:tf no 38.MKHYTOMY KOHTJ1'Y' c IIOMOlUii?J ~:crrap:v:Te.71.ff, OY ..... 'IaJr~.nae;:.'Jr~ 

XOJIO.U:Z.;TbHOi1 ycTaHOB:'.OVi .no -JO+ --4CPC. 

XOJio,nHHtf v.cnap:rc!'eJI:Ei rrpv.. r:oH,IleHcami:~: Ha Her.1 napoB BO.UH :s 

B::.ue :trneR cos;i:acT Heo6xo.n::t.rr.;ri0 .nm:.:r.yll.ly;o c.:Jr.f cyrrrn~ B BV.;:I;e pa.2-

HocT~~ r.apm:a-'IbHhIY. .naBJieHY:t: rrapoB BO.UH :-mn r:po,ny:-;Tor.~ i: Ha.u ~c 

rro3euxHoCT:b!O ~:crram:TeJIR. 3TOT rrpouecc aHa.rror;:-qeH pa6oTe .necyr · 
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MaTOPB. B Ba.KYYM-cy6.JIRMaWOHHOti ycTaHOBKe. 

Ca.Ma ycTaHoBKa aTMocqiepHoi1 cy6Jrv.11a2xoHHOii1 cyrrnGc ,IIJIH JieTHe-

ro uepuo,IIa aHaJIOr~~Ha MOp03MbHOZ Ka.Mepe ~.LJill TOHHe.JIIO' B KOT OP~ 

,IIOTIOJiffiiTeJibHO C03,IIaHO ycTpOHCTBO IlO,IIBO,IIa TeIIJia K rrpo.uy-~TY JJ.]l.fl 

zHTeHc~(!MKaUYIYi CyrIIKll.CJie,IIOBa.TeJibHO,O.IIHO H TO ~e oOopy.IIOBa!IBe 

MOZeT 0hIT1 ViCIIOJH>30BaHO KaK ,IT)I.H 3ru.'!O~iBaID'.J1: WI Ca' Tar: ll ,ILJir.: 

ero cymKll. 
TaKllM o6pa3CM,JW-KBltUlllPYeTCR ce30HHOCTb :Ja.60ThI XOJIO.IIIDI:t>Horo 

o6opy,IIoBaHHR MOp03MbHIDC TOHHeJie~. 



·::4 . ' 

YII.Bb1BO,llH. 

I .B :vlHP V;.MeIOTC.ff pecypc1i1 Cbip:EiR H KBa.m~cJ)1:r:.w.po:samrae Ka,n:pH .I!)IB 

Mo.nepmrnamrn xpaHemm wrca -qepe3 TexHMorvao :saKYYM-cy0.700':.arm­

oHHOH CymKVl ,KaK 0,llHoro V.3 HarrpaBJieIDii1 .naJLbHellirrero pa3BHTY.Ji 

M.HCHO~ OTpa.CJilll IlpOMbIIlIJieHHOCTll. 

PemaIDumM <laKTopoM ocBoemrn: aToil TeXHO.Jiorn:a B MHP Rm~.rrac:o 

6H ,llaJI:OHe:funaJl IlOMOI!Il> ~ffi'UlO B pa3BHTll~ .naHHoro rrpoeKTa,Harrpv.Mep, 

nOMom:o B rrp~:o6peTemm o6opy.noBaHY.i.R: W.JI uexa rrpoM::mmeHHoti cy6-

JllMa.IlliOHHO~ CymKll Ha MffCOKOHcepBHCM KOM6HHa.Te r.YJiaH-EaTopa. 

2 .B MHP :v~eIOTcJI Bee yCJioBM ,IT,JIH Mo.nepm:3amrn xpaHemrl.H M.Hca 

-qepe3 TeXHOJIOrvrro aTMOC~epHO~ cy6JrnMaID!OHHOH Cyr!IKZ.ilpoeKTH 

ycTaHOBOK aTMOC~epHon cy6JmMa:m10Hh_~ cymKY. MF!Ca MOryT 6HTb 

pa3pa6oTaHH 3Kcrrepm-AeHTa.JI:oHo-~cCJie.noBaTeJI:OcKHM UeHTpOM IIl!Illeno~ 

1TpOMhlIIIJI8HHOCT~ MHP.YcTaHOBKVl MOrYT 6~T:O ~3rOTOBJI8HhI H CMOH­

TV.pOBa.H~ Ha MJICOKOM6v.HaTax B rr. Y.JiaH-EaTope,napxaHe u ~oH-
6aJicaHe ,a TaKr.te Ha HOBI:lX 'CTPORIUHXCH rrpe.nnp1:.RTV.JUC Mff8HO:f1 rrpo­

MHIIIJieHHOCTZ. 

3 .XOJIO.U OK}IJ1Ka.IOIU8ll cpe.nb1 B 3VlMID1~ 1:epvro.n RBM8TCR 3Hatil1Te.JIIiHbll\~ 

pe3epBOM xo.Jio.na .IlJIR o6ec~e~eH7.JI rrpoueccoB 3aMOpa:1mBaID1£,xpa­

HemtR: ~= CyrIIF.Iti: MR ca. Heo6xow.Mo ero cm.we noJIHoe 'L'!CIIOJI130Bam~e 

B npoMii.1IlJieH'10CT~ MH? ~epe3 BHe.upemrn ycTaHOBOK aTMocctepno~ 

cy6JIB::rt.ar.:::OHHOti cym:,G1. MBCa,pe.6oTarom::x no pa30M:'"\H'fTOMY KOHTYf.71 

-qepe3 BEe,n:peHY.e cxeM TIO,llKJ!ID'!eHY.JI KOP.TaKTH.b:X MOP03V.JI1F.~ a:r­

rrapaTOB :: B03.II::Y'JIEor::y KoP..,neHcaTopy ,pa2ri:ewemrnrzy BHe 3,namrR, · 

~epe3 pacrw.perure l:CITOJIIi30:2aHV.JI a.KKYMY.1IRTOPOB XOJIO.Ua 'Harri::n:.ep' 

Jie,MHHX. 

4.Ce30HHOCT:b MaCCOBOT' 0 3adOH CHOTa B ;·,fr]=- Bbl,IIE::raeT Tpe6oBarrn.t: 



,, 

ymrnepcaJihHOCTl: o6opy.n:o:sarr:v.J1 .IIJlfi 3a,wpaz:v.ro.:ruu:r ,xpa.Hew.1.LH -;: 

c:yunu: MHCa. 3TO Tpedo:sam~e npe1K,n:e Bcero OTHOCHTCH K XOJI01'17.J:!i­

Hh.1:i CUCT8MaM,KOTOphle .II:OJL~F..l:il odecTIE'ti:VlBaTh nepepacrrpe,n:eJieffi:e 

XOJIOlUiJII:,HrlX Har'PY30n MeJtUiy KaMepa.MP.. xpaHem:R ll MOp03Mhffi82 

TOHHe.IDIM:V. B nepz:o.u MaCCOBOro sado.H CKOTa ll B JI8THl1ll nepzo.n:. 

B JI8TH11li rrep1:0.n: MOp03IDiblllile TOHH8Jlli Ilpll ycTaHOBKe .n:o­

IlOJHillT8JihHOro CM8HHOro o6opy.uo:aamrn MOryT dUTh HCIIOJib30Ba!5 

Ka.I\ ycTaHOBKn aTMoccpepHo~ cy6JmMarmoP...HOi1 cyunrn MHca,pa6or:-arormr• 

IIO 3a.MKHyTOMY KOHTYPY ImPKYJim.1l1~ B03,n:yxa. 

5.Eme OOJihmero BlmMa~..R B .n:e.HTeJihHOCTll npe.unp1u:rT~ll M.HCHOM rrpo­

MbllWieHHOCTll Tpe6YIOT rrpo6JieMU 3KOHOMilll BO.UH H aMMY.aKa;pacxo.n:a 

aJieKTp03Hepr~n Ha BhipadOTKY XOJio.n:a,ncnoJib30BaHY.iE Teni1a ne~e­

rpe:sa ll KOF.,UeHcamn1 ,RCM:i:IJieKCHOll aBTOMaTZ3amrn pa.60Thl XOJIO­

.n1:JihHWC CliCTeM c k!CIIOJII:i30Ba.HHeM M11EponpoueccopHOM Texmrn~, 

YM8HhmeHll.H rroTeph MRCa rrpn XOJIO.ItWihHO~ o6pa.6oTKe n xpaHeFIBH, 

MaKCY.i.MaJU>HOro coxpa.Heffil'.JI ffii!Il8BOM IlOJIHOUeHHOCTR MRca TipVi. xo­

JIO.UUJihHOM o6pa60TK8 H Xpa.Hemm. 
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YIII .Per{OMeH.IIauv.n 

I . .TI.rr.q .JIB.JI1Hezrnero pa.3Bl1T1':ii .naHHoro rrpoeKTa nP.;s~TEnbcTBY 

::.HP o6pa TiiT1CH E tJriJ-1.IIO c npocnOOH 0 IIOMO!llt~ B C03.Uamrn Ha 

MHCOKOHC8pBHOM KOMO:vIHaTe r.Y.rra.H-Ea.Topa uex~ :rpOMHIII..18HHOZ 

Ba.KyyM-cyd.m:Mam:oHHOti cy:mnri YJica H M.ffCOnpo.r:y:--:TOB. 

2 .BKJI:O'lliT1 B ITJiaH Mo.uepmrnam:v. ll peKORCTPY:.\ID:Y. rrpe.urrpIBTZ~ 

MJ!CHoli oTpac .. in: npoM!:iiillJieHHocT1: MHP pa3pa.60T?Y rrpoeKTOE z 

BBe.ne:r-:7.l.Fi B 3::cITJiyaTam:ro ycTaHOBOK 

-aTMocqiepHo:fii cy6JrnMamrnHH0:1 cym:-\Z no pa3or.r::HyToil cxeue 

m:pKyJIBrmn B03.1Iy1Ca 

-aTMOCqJepHOll cy6JIID.1aI]JlOHHOH CymKll no 38.;V.KEYTOV. cxeMe 

uzr y.JI.ffI.Um B03,1Iyxa 

-KOHTaKTHoro sru.wpa..".l\Y.BaHV...ff M.nca 11 cydrrpo.ny:-\TOB B C;ror.ax 

c UCIIOJI:030BaH"'L8M XOJIO.IJ;a OKpy;Ka.IOIIlen cpe,!ill. 

3 .P.a. da3e 3ayynaeMOll no rrpoeKTY ;ra6opa.TopHO-yqedHOZ MK'JYM­

cy6m:MaW10HHOll ycTaHOBKii opramrnoBa.T1 OTpaCOTEY TeXHOJIOfi'.~~ 

Ba.Kj"Yf'.1-CYO.JlY..!Via~OHHOll cynr-m MA:ca ll rro.nroTOBr:y MeXallli?:OB v 

TeXHOJIOrOB no cyd.JIY~~a~OHHO~ cyllKe. 

4. 0cHaCTHT1 M.ffCOKorvI<5v..HaTbI z MHCOX.7Is,Il.060Mn~ ~3!-:0TeMnepaTyp­

HbIM"J. /.no -60+-so0c; XOJIO,JlM1IDrnaMV-~tiop03:V.JIKaY.'A BMeCTZMOCTb:C 

He MeHee 260JI .1J.JIH 3a\10pa.F.ZBa.ID:.H v: xpa.Hem:.n: 3Hl(OKp1ilHHO-(f'1ep-

M8HTHOrO CflJYb.ff. 

5 .ilpe.nycMaTp1.BaT1 B HOBbIX npoeKTaX CTpm1TeJI1'CTBa i: rrpccr:Ta..X 

peKOHCTPYKUZ~~ CYllleCTBY'tOIIW.X rrpe,unprIBTV.:1 B03r.~O:T.HOCT1 padOTS 

XOJI0.1IV..i11Hla: ycTaHOBO!\ Ha H8CKOJI!:>KO OO'beKTOB OXJia..1{,1Ie:F.Z5I B 

C.ER:3i~ c 8830HHOCT1IO MaCCOBOro 3aClO.ff CKOTa E 

6 .Pacmv.p1:T:O H Ii1HT8HCV.qJm:n:po:saT:O lllCITOJI130Bam~e XOJio.mrnro CJ· :'Y-

'/. ,, -
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!'.anmero B03.nyx:a .ll1IE 3ar~opaJKY.BaHY...fi v. xo.no.w..JI~Horo xpaHenv...sr 

w..nca Ha W.J!COKOMd~HaTax rr.YJiaH-Ea.Topa,napxaHa ~ ~o~dancaHa r­

Ha M.RCOXJiano6o~He r .Ym'"acTaq IIyTeM BHe.upeHY...n ycTaHOBOK aTM:o­

c~epHOZ cydJIV.JAaUHOHHOW CymRV. MHCa H ycTaHOBOK KOHTaKTHoro 3a­

M Opa'irnBa.HVill M.ff ca • 

7.rta MHCOKOMj~HaTax rr.YJia.H-EaTopa.,llapxaHa z qolidaJicaHa v. Ha 

~mcox.rrano6011He r .Y.mmcTM Y.11yq!ImT:ti no.rr.n;e:pJKaillle rer.meparypHc­

BJia.J[HOCTHoro pe:n!Ma B Ka.Mepax xpaHeHY..R IIyT8M C03.UaHY.R: pam:o­

Ha."lbHOR IlliPKYMUliV. B03.Uyxa ,KOHTpo.rur no.n.nePJKB.IDUI ero Ter.mepaTy­

p:!i :v. BJia.JKROCT~: 'opraHH3amm CKJia.ImPOBa.H¥.JI. 

8.Ha .ueliCTBYJO!IlliX H CTPORIIIr.JCCfl MFICOKOM6IlHa.Tax MRP pacnrn.p2T:C IIpH­

MeBeFme ~e,U.HHIDC 3Kpa.HOB ,Ir.JI.ff CimXeHHH ycyrrIB~ np~ Xpa.Hemrn MHca. 

9.Ilpli peROHCTpyirrmtt M.ffCOKOHcepBHOro ROM6V.Ha.Ta r.YJia.H-EaTopa rrpe­

ny~~OTpeT:c npv..MeHeHHe Ba.KYJ7M-yr!aKOBKli Ml!Ca llJIB ClillEeHP.R: IlOTep:c 

z .nyqmero coxpaHemt.q Ka~ecrw.. 

IO .DpK 8Kcnepm1.eHTa...TcHo-r1cCJie.n.0BaTeJI:ccKor1. UeHTpe rmrueBoz rrpoMh1I!­

JISHHOCTZ .MHP rrpe.uyc~oTpeT:c CHCTewiaT~~eCKYID opraHY.3aIJYJO KYPCOB 

IlOBHilleHIDl KBa.JmW~Kam:~ ~HJ{eHepoB-XOJIO,UHJibII!ZKOB v. TeXHO~oroB B 

OCiJiaCTli COBpeMeHHIDC ,UOCTUe:r:nn1: v. nepcneKT:V.B pe.3B~:TIDI XOJIOlU1Jib­

EIDC CV.CTeM H XOJIO,Ul1.JI:CHOli TeXHOJiorm'l 'nepe,I!.OBI::DC 'sW:reKTV..BHh!X Me­

TonoB npoBenefili.11 pa6oT. 

II .:c 8Kcnepv...MeHTaJI:oHo-:v.:cCJie.uoBa.TeJI:ccKoM UeHTpe mrrueBoil rrpoMUmn:eH­

P.ocTv. ivIHP co3,n,aTI> rpyrmy liHJKeHepoB·-ncc;renoBaTe;re}f no xo.ironvJI::s­

HOli TeXHY.Ke H TeXHOJIOfiU1 )J)I.R nemetil.JI aKTya.iTbHbl.X np00J18M COEeD­

rr:eHCTBOBa.HY.5! Xpa.HeIBIB WJICa. 
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IX.~cnOJih30Ba.HHa.ff JIP.Tepa.Typa. 

I.PeKOMeH.Ualillli no pac't!eTaM TeruroqM.3H~ecKruc cBoilcTB II¥..meBI:D:: 

rrpo.uyKTOB .AB Top - JiaTI:mieB B .rr. ,M. ,Bill'1KTVixoJionrrooM, I98.3. 

2.P.i.apo~Hoe X03nHCTBO 3a 60 JieT (I92I-I98Irr.).ID6rureHmlli CTa­

T~CTll'tleCKllH c6opm:K .UeHTpa..JThHOe CTaTllCTM.1!eCF.Oe ynpaBJierme 

upv. CoBeTe MnHHcTpOB MHP.Y;raH-Ea.Top,I98I. 

3.["jMCKHH ~.Il.BaKyyMHI:iie KOH,lleHcaTOpH XV...MX~ecKoro Ma!IIHHOCTPO-

e IDIB • M • , iftal!II'li 3 , I 96 I • 

4.I'yb.To 8.~. ,!ypa.BCKa.R H.K. ,Kayx't!eIIIB~um 9.~1.Cy6JmMB.IDlOHHM 

cynIKa rmmeBUX rrpo~YKTOB.M.,ilIDileBruI I!pOMhIIIJJI8HHOCTh,I966. 



COf JIACOBA.BO 

fK3C MHP 

EATU3H.L'3.1I 

IlJIAH 

Ilpruro2!emrn I ~· 

COfJIACOBAHO 

3aM .M~nrn:cTpa JIIIIl r£-::? 

.JI •. II.AMIDlliCYFEE 

PAE-OT 3KCilEPTA ~ffi1.ll0 JIATbllllEBA B.Il.ITO OKA3.Af.l'JO 

IlOMOIIM MEP B r~mnEPID13AUID1 XPAHEHVJI MnCA tIBPE3 

TEXHO.JIOilEO CYEJilfMAIJl10HHOi CYifu:oi. 

BauH padoT CpoK BHIIOJIHe- 0TBeTCTBeHEliii 

HY.LF. no o6ecne'tieimil 

BliilOJIH8HV..F. no 

MHP 

I. Oprairnsau;aoHHHe Borrpocu 29.0I-31.0I r.fc:Mdo,c.raH1IBM3~ 

2. OdcJienoBaime COCTORHIDI 

odopynoBaH¥.JI R TeX~OJIOrR-

~ecKY.uc: npoueccoB xpaHeHY.JI 

n cTeneHR K:aa..Jm{fMKaurcm 

nepcona.Jia Ha npenrrp~Trurx 

MHCHOll IlpOMbIIIlJI8HHOCTR: 

2.I. MHcoKoHcepBHHil KOMd~HaT B 

r.YJia.H-EaTope I.02-I0.02 3 .JlxyH.1l3B ,X.Cyx.-

6o;m ,Maxda.JI 

2.2. MRcoKOM6liHaT B r.napxaHe II.02-15.02 f .fat.60,AJITaHI'3p3Yi 

2.3. MncoKOM6mm.T B r .1Iot16a.JI- IB.02-22.02 

caHe f .fOMdO 

2.4. M;rcoXJianodoliHR B r.Y.Jraa- 25 .J2-I .03 f .fOM60 ,lI,aITI38Ber 

cTae 

3. 0 3 P..C.K CJt,)I e mm C HaI.ll10HaJlli-

HOM TeXHOJior~rnz 2T~·.1octf1ep-



I 2 

HOZ /cy6JrnMaUHOHHOli/ Cyrll:Irn YJI-

ca. 3 .03-4.03 

4. CocTaBJietrae cnerwcpHKamrn. 060-

PYIIOBamm 1LlIR 3aKymn1 c uem,D 

MO~epHH3aIDIH .rra.6opaTOpH~ H co­

r.rracOBaHHe ee c npencTaBRTeM- 4.03-6.03 

~ MzHHcTepcTBa .rrerKof n IrY-.Jlle­

BOli np~eHHOCTH MHP. 
5. 03Ha.ROMJieime c COCTOHHHeM 060-

pynoBamm H TexHOJiorn~ecKruC 

I -, 
-;;iJ 

3 

f .foMdo,U • .IryJiaM­

lKa.B ,X.CyxdQJU! 

rrpoueccoB xpaHemrn no OT't18TlllM 6.03-II .03 f .foM6o ,II .liy.r.1.aM-

~aHHl:ilM n Ha.y-qHo-ncc.rreno:saTeJI~- JKaB,X.Cyxdo;m 

cirnM padoTaM no MHP. 

6. AHaJrn3 H oueHRa COCTORillIB 060-

pynoBaHIDI H T8XHOJIOrH~eCIG1X 

rrpoueccoB XIE-Hemm Ha rrpennpn­

~TY.fIX MF!CHOH npOMmnJieHHOCTH, 

OCHameHHOCTH KOHTPOJIDH0-H3MepH-

TeJibHO~ TeXIDL~O~ 'Z IIpHdOpaMH, II.03-15.03 r.roMdo,U.lIY.1ta.M-

ypoBHfi nonroTOBKH nepcoHa.Jia. Hta.B,X.Cyxdo.JUI: 

7. 06c~errne pe3yJibTaToB aHaJIB3a 

v. ouem-v. co cnerma;rncTaNrA MHC-

HOll !IpOMHITIJieHHOCT~, pa6oTHY.KaM1~ 

MHHv.CTepcTBa .11erKoz H rarmeBotl I? .03-I9 .03 E.AJI3axryfi,A.KJ:E-

rrpoMbHIJJieHHocT}! H HaytIEO-HCCJie- 1l9H ,r .roMdo 

noBaTe~bCKoro rrpoeKTHOro HHCTZ­

TyTa MHP 



I 

8. CocTaBJierme rrporpa.MMbl VI rrpoBe-

neHY.e Kypca o6yqemrn crreimrumc-

TOB I B B~ne JieKUIDi,KOJIJIOKBHY-

MOB,IlJ:8.KTll~eCKY....X: 3aERTHa/ 

9. IlO,lII'OTOBKa MaTepHa.JIOB lL7I.H 3aK-

Jii)"qZTeJIDHOrO OT~eTa 

IO. 0T'be3,!l 

3KCIIEPT 

2 3 

20.03-25.03 u.nyJia.MJKa.B,X.Cyx-

60JUJ: 

26.03-27 .03 r.roM6o,u.nyJiaM-

l!a.B ,X. Cyx6o.i1,Il 

28.03 c .ra!rn'..Msr 

llliPEKTOP 3KCIIEPIBviEHTA.libHOro 

~CCJIEllOBATEJibCKOro UEHTPA 

IIII Mm? 

r.rOMEO 



CODIAC03A.'i0 COf JIACOElJIO 

Hm.~ep 

I 

I 

IIEPEtIEH.b 

OEOPY.IlOBAH71H ,IIPEJI.JIAI' £110ro JlTlH. 3A.'{Yll~I ffiVJlO c UE..1ISIO 

MO.IlE?H113AUIB1 JIAEOPATOPai: no ITPOE..~"'I'Y C11/MOH/85/80I 

K n ~ OJIB - .tJlJ'! -

-qecT- rmua 
li3M8-

pemrn 

2 3 

I lIIT. 

Om-!caime,cner.mctMKaUIDI,HoMep 

no KaTaJiory 

4 

OCHOBHOE OEOPY.Il;OBAffi1E 

CydJim..1ar.nioHHru::r JiadopaTOPHaJI YCTAHOBKA 

220B,50 fepu,MOJlYJID KOH.IlEHCATOPA,MaK­

CV..Ma.JIDHO~ IIpOll3BO,IU'1TeJI~HOCTH 6 .7IllTpOB 

JI:b,1la B 24 tIO.Ca ,Ma.RC~1Ma.JI&Haff Hn3K8JI 

TeMnepaTypa -54°C,czcTeMa OTTaHKV.,TJllIT 

Dura=.Dry ,HoMep no KaTa.rrory FD-6-54, 

MOJlYJI:C CYEJil1MATOP A' 2 IlOJII\li o6me11 ITJIO­

ma,nMJ 2, 7 KBa.zrp8.THbIX ipyTa ,.n:vrana30H T8M­

nepaTypli nOJioK OT -40°c no +60°C.non­

.uep1Ka.ID1e TeMnepaTyphI ± 0, 5°c ,irn.nIIBamrn 

TeMneps.Typli ,MeXaHM3M .IIJm y-.t\ynopKi: ,yn-

paBJieID1e ll3MeHe1meM TeMnepa TyphI, llFJlViKa­

Top BaKyyMa, TJIITI fDS -2 ,BA.WM.HbIM F.ACOC, 

THTI VP -I95 ,KHCJIOTH'blli \llVwI:bTp,ra.JLJIOH Ba­

KJYMHOro MaCJia,3a!Ill1Ta OT MaCJia TViTia 

VBS -I. 

KaTa.JIOrH F'lS S1'stems, lac ,.Am.ex, 

Vieua-J.ustr1a. 

OueHo-q-

HM CTO-

llMOCT:ti :S 
c··-, JlOJIJI. ;....:-. 

5 

2200J 
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2 

3 

4 

5 

6 

2 

I 

2 

5 

1 

3 4 5 

IIIT. BA..ZfYMHID1 TPYEOIIPOBOJ1 Mfi no.ncoemrneru:R 

eMKOCTei1 c BHCyrrm:saeMHM ITpO.UYKTOM TZII Du-

ra-Port HOMep no Ka Tarrory KS -I 4, o6opy-

.n oBaHHHli I 4 BAKYYMHhirvfil KP ARM& CO C'beM-

HO~ KpIBIIROH MH 0~1CTKZ. 

KaTa.JIOrR l'TS Sy•te1U,Iac,Jaex, 

Vieua-A.uatria. 

IDT. CYEJil1MATOP c YCTPOfiCTBOM YicrIIOP.Kl1 cocy-

,UOB c BHCYifillIB8.8Mb!M MaTepV.a.JIOM Tnna SC -I 

KaTarror F!S S1•t~ms,Iac,.Alllex, 

V1eua-A.W1tria. 

IDT. YCTPO~CTBO OEFJiMA ~EP!ATEJIEVI IIPOIDK 

COCYJlOB c Cyxl!M M8.Tepna.JIOM Tima HC-20 

KaTaJIOr F~S S1atema,!Ac,Jmex, 

Vieua-A.u.etria. 

IDT. Ilpm~op JI.JIB :v13MEPEHVJi TOlitM POC~ v. OTHO­

Cl1TFJI:OHOVI BJIA!HOCTM B03llYXA rrpv. TeMrrepaTy­

pax OT +45 .uo -30°c H aTMOC~epHOM .naBJie­

ID!n .IlorpeIDHOCTn ll3MepeHIDI TeMIIepaTypH He 

xyJite O,I°C,oTHOC~TeJinHO~ BJiruftHOCTll He 

XJile 2%,3JieKTpOrmTaHlle 22:J B,50 repn. 

AHI'JIIDI,~Pr,ClllA 

Eb!CTPOJ!i3HAlllMBAFJJOE OEDPYllOBAHHE 

1000 IDT. ~Q]EA .Il,JIR cy6JIY...MaIJl1:0HHOll CymKV. MaTepnaJia, 

BM8CTHMOCT!>i) 4W.JI, T~Tia QD-40. 

Ka Tan: or 

Vieu.a-A.uatria. 

FTS S18tems,Iac,Jmex, 

/' . ' 
'12 

2000 
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7 IOOO IIIT. i\OJIEA .n.Jm CYE..1Il1MAIMOHHO~ CTJ[~ MaTe­

pYia.rra ,BMeCT1™0CT!>iJ 5MJI' nma SB-5 ,m:­

aMeTp 23 MM,BHCOTa 47 MM. 

Kara.nor TDS S1steae,!Ac,Jaex, 

Vieau.-.luatria. 

8 IOOO WT. ITPOF.t\A ,n;m KOJI:sti 1J.JIR CYETJ1MA1JMOHHOY! 

CYIIL:ru TRna ST-20,BHeIIIlmYi .tma.MeTu 

20MM • 

.KaTanor !DS S7stems,Iac,Jae%. 

Vie .. a-.lwstria. 

9 IOOO mT. llEP.aA.TEJTh IIPOEOK KOJI6 rn cy6JmMarm-

OHHoii CymIGI Tllna TDS -20 :Z3 a.JIDMUIDIR 

KaTa.nor TDS S7stema,Iac,.Amex, 

V1eaaa-.lustria. 

5 

3 KCIIEPT RJHM.ll 0 IDfPE!CTOP 3KC11EPMMEh"TillHO­

MCCJI:EJIOBATElI1CKOfO UEHTPA 

ill1IUEBOH IIPOMbilliJIEHHOCT/i MEP 

B.II.JlaTll!IleB r.roMdo 
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IlprurOJiterme 4 

CilllCOK CJIYIIIATEJIEt1 no IIPOrF AMii1E 

II OBhllIEHVJI KBA.Jlli~}Ll\AlIIB1 

MHcoROMd~rnaT r • .[apxana 

I • ,II.opllaH.II -,IU1peKT op 

2 • .Il • I:a..na p-q 

3 .r .,II.a:saaHRMdyy 

4.U.An:TaHil3.II3r 

5.M.Ara.Mdali 

6.U.JixarBacypeH 

-Ha-q.OT,IIe~a CHadJr.eHV.JI 

-r~aBHHH MexaHHK 

-r~aBHblM TexHo~or 

-ilHJfteHep-3JI8KTPRR 

-HID!eHep-xo.rron}l...~bIUYJ< 

MHcoROMdHHa.T r.~olida.rrcaHa 

I.O.~y.rryyHdaaTap -r.rraBiraH nE21teHep 

2 • .[.IlyHUaI' -fJiaBmli1 TeXHOJIOr 

3 .X .,II.op.1! 

4.3.3p-qyJIYYH 

5 • .[ • ,Il.a.M,nll H C yp e H 

6 .il .!a.HJiaB 

-r~aBHbill aHepreTHR 

-¥IID!eHep-XOJIO,IUU[blllliK 

-HHi!teHep-XOJIO,!IliJibIQ}lR 

-HHi!teHep-XOJIO,UH~bIQ}lK 

Mffcoxna.n:odoliru:r r.Y.JmaCTaR 

I.A.,II.am3eBar -.IllipeKTop 

2.C.CyxdaT 

3. OiJYH 

4. A.lITaHXy.rrr 

5. Xypa.rr6aaTap 

6 .JlxaNI-3p,II3H3 

7.MarcapJP:aB 

-r.rraBirali nilllteHep 

-r~aBH1I~ MeXaHHK 

-r~aBHHM TeXHOJIOr 

-r.rraBE~li dy-LranTep 

-8KOHOf.irnCT 

-Vi:rmeHep-XOJIOlillJII:i[!lID: 
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8. il3E33!1p8.B.Uar -MacTep XOJIO.URJibHoro nexa 

a Op coo -F..a'tlaJibHHK OT,2leJia Ka'tleCTBa .... 
IO. ApHan -BecOBIIU1K 

II. EoJIJl -3KOHOMHCT 
~ 

M.ciCOKOHC8pBHHii ROMCitrnaT r.YJiaH-Ea.Topa. 

r.r .EMuar -Ha'tlaJlbffiIB !IpOH3BO.UCTB8HHOrO oT.n.e;ra 

2.s.naBaaHRM -HID!eHep-MexaHHK XOJIO.IUiLJibHoro nexa 

3 .U.E~33 -MID!eHep KOHTPOJIB Ka'tleCTBa 

4.X.CyxdoJIJl -H:meHep-XOJIO,IU!Jib!IlllR 

5 .,Il .Mamda T -MHlfteHep-TeXHOJIOI' 

6 .JK. Eysnma;ra T -HW!teHep-TeXHOJIOr 

7 • C • EyRHJCa. pra;r -MW!teHep-,Ill1cneT'tlep 

8.E.Mm'MapcypeH -M:ru1teHep-TeXHOJIOI' 

9.H.MaxdaJI -Ha'tlaJI:&HHK 3IIIIC 

IO.n.8nxcafucaH -HW!teHep-TeXHOJIOr 

II.,Il.Tepd~m,uarBa -HID!eHep-TeXHOJIOI' 

12 .Ill. O,n.oHrsp3JI -MW!teHep-TeXHOJIOr 

I3 .H.Xmmoti -Ha'tlaJiblmK T8XHOJIOI'Il'tl8CKOI'O OT.UeJia 

I4.JI.rfil1e3cypeH -~W!teHep-T8XHOJIOr 



IIPFJLJIOmME 

Ilprurogemrn 5 o .. : 

COf JIACOBAHO 

f ~aBHHH llHlf.eHep Y~CO­

KOM6RHa Ta r. "tiofl6a.Y.- . 

ca Ha 

0. "t!y.JIYHdaTop 

2I.02.I986r. 

no ATMOCQEPHOtl CYEJil1MAIIDOHHO}i CYllIT{E PYEUA HA 

MllCOEOMBIBATE f ."t!OtlEAJICAHA 

I.Ha M.ffCOKOM6llHa.Te r.~o~6a;rcaHa rrpoBe,IIeHa OIIHTHa.ff CymKa py6ua. 

2 .C i.~cJIMJ nHTeHcHq;:v..Kamm npouecca cynrrrn n IIOBhlII!eHY...fl Ka11ecT:sa 

cymeHoro py6ua rrpe.wraraeTcR BHenpeHRe Ha rrpe.urrpv.i.fiT:an ycTaHOB­

KXI H TeXHOJIOrHH aTMocwepHOll cyCJIBMaUHOHHOll cym.R'n.HoBaJI ycTa­

HOBKa m TeXHOJIOrrut CFm3HT Harpy3KY Ha XOJIO,IUUibHOe 06opy,no:sa­

Jme B nepHO,II Ma.CCOBoro y60ff CKOTa n pacrrrnpHT B03MOgHQCTH xo­

JIO.ri;H~:OHOro xpaHeHIDI .upyrruc .MHCBb!X IlpO,IIy-RTOB' TaK Ka.K ,ILJIJ1 3a\~O­

~~HV.Jl pydua 6y,neT HCTIOJib30BaTbCfi XOJIO,II OKPJ7iPaDTneA cpen~. 

ll ;rum XpiHeI-mR BhlcymeHHoro py6ua He TpedyeTCR XOJIO,IIV.JI:OHIDC Ka­

Mep. 

KpOMe TOro,ycTaHOBKa Il03BO.JIBT llCTIOJib30BaT:o XOJIOn OKpy:!a­

JJmeii cpe,Ilhl .n:;m 3aMOprun1BaHV.JI pa.3Jm'iHhIX MHCHH.X IIpO.UyKTOB 'cor:pc.­

!I!M Od'beM XOJIO,Ua ,BB"pa.CioTaHHOro XOJIO,lJJii1bH1!Ml~ ycTaHOBKru.r.~ MRCO::or. 

d~rnaTa. 

ATMOCtP8PHBF- cydJIBMaIJYi OHHM cyrIIKa TpeoyeT MV!HllMaJI1HhIX 

KaIIBrio~ewAfi ~ Vicno~:o3yeT YHRKaJibHHe ycJIOBV:..H ifhiP. 

y CTaHOBKa aTMOCcpepHOH cyMYJJial.iJ(iOEHOZ Cylllirn. 

CxeMa ycTaHOBKVi noha3aHa Ha pMcyrBe. 
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Y cTaHoBKa co.uepi!tV,T: B03.UYJCOBOll I BcacH:sae~mro HapYJ!tHOro 

aTit.oC(!:epHoro B03.uyxa,@'.JII>'Ip 2 ,U,JI.H O'til:CTITT: B03,Uyxa OT MeXaHI!i:tec­

:f\P.X sarpHsHe-mr:tt,6aKTepH~.umrn JieJt:I!!:.I 3,czcTeMy 4 no.uBo.ua TeTIJia R 

rrpo,UYJ(TY' ITOJL."';\H 5 'o6orpe:saerme OT C~CTeMhI 4, IIO,UHOCI:il 6 c rrpo.uy-r.T(}.~' • 

CTeJI.11a...~: 7 )1)lF! IIOJIOK,B03,UyxO.UYBKa 8,B03,UyxOBO.U 9 BH6poca napOE z 
Bos.uyxa B aTMoc~epy,v.3MepViTeJ'IY. IO TeMIIepaTypH B03JJYXa H npo.uy:~Ta, 

KaHaJIH II .UJI.H rrpoxo.ua B03.zryxa nepe.u cTeJr.n:a.Y.mvm,KaMepa I2 cymnL 

/cy6.JIEMaTop/. 

Bo3.uyx0Bo.mir I H 9,a TaK~e Bos.uyxo.UYBKa 8 Moryr dHT:o pa3Me~e­

Hhl BHe s.ua1rn.H.B Ka~eCTBe Ka.Mepii I2 MO~eT 6bT:O YiCilOJI:030BaHa. /nepe­

o6opy.uoBaHa./ KaMepa cym:trn: KOJida.c. 

Bo3MO~F...hl pa3JIB'1HHe Ba.ImaHThl cv.cTeM 4 no.uBo.na Terura, IT OJI OK 5 Vi 

CZCTer.: 6 pa3MemeHY: .. H CyumMOro rrpO,Il;y''nTa. 

4.YcTaHOEKa padoTaeT CJie,UJ'iJl.llIDti o6pa30M: 

Pydeu rroCJie cam:TapHoli odpa6oT;<1'~ ll3MeJI:Ol1aDT I Ha IIOJIOCKV. }:.:-Ii 

Ha BOJICIBe/ Y. !IC'Memm:>T CJIOeM 4-6 CM Ha IIO,UHOCax 6 .IIO.UHOCbl ycTa­

m::..BJIBBailT Ha rroJIK:vI 5 B Kruriepe I2 ,Ka.Mepy I2 reprt.eTTI3ZPfl1T I 3a::p~­
BaiJT .rrnepn .U.JI.R: 3arpy3KV./ }: BKJOO'!aIJT B03,IzyXO.UYBEY 8. 

Bo3.uyx il3 aTMocq:epbI no Bo3,nyx0Bo.uy I npoxom-:T ¢r.-:.11:oirp 2, os:­

LUMC:O OT nwn: 11 Ka.Mepy c daKTepu,rv...n;Hill;lli Jia.Mrrar1:1': 3 ,yIDf'iTOJr..ai'JIIOO,::: 

daKTepm:. 

~llCThIM XOJIO.UHb!M B03.Uyx npv. Ter.mepaType -I0+-30°c norra;rae':' 1 

Kru11epy I2 z, 06.uyBaq no.UHOCbI 6, 3a;J1opa-nrnaeT rrpo.UJKT. 0Tpa6oTaEH~ 

B03~yx BH6paCbIB8.DT B aTMOC~epy ~epe3 B03.llY'AOBO.U 9.B03.llY'A0BO.ll~ : 

H 9 .nn~~HbI ClbIT:O p8.3MemeH1I Ha .UOCTaTO'!HOr~ pacCTOfiHY.I! .n;pyr OT ~=I-

ra' 'i'!'OCbI OTpadoTaHHH}f B03.Uyx He CM8!.IMBaJICH c BCaCEB38MblM .Il;m 

3TOr.: KOHTPOJI:O TeMnepaTypbI rrpo.n;yKTa 11. B03.n;yxa r!pOBOW.T c rror.:ou.G:>Ll 

rrpH 6opoB IO. 3ar.1opa?.:1~Bam: e rrpo:ao.ILRT, Harrp::J.~ep , .uo .rrocT~::KeHV.:.11 B 

. 



TOJIIUe rrpO.UY:-\Ta Ter.mepaTypbr -ro0c /rrpv. TeMrrepaTj~e BCaC!:iiBaeMoro 

Bo3.uyxa,HarrpIDJ!ep, -I5°c/. 

Ee3 ~3MeJI:o'ieHVLJI B y-Ka3aHHOil rrnc;reno:sa.TeJI:oHocTz MoryT CJbIT:O 

3aMop~eHH H npyrRe rrponyKTbI /cyCrrponYKTH/. 

3aTeM BK.Jm-qanT cv.cTeMY 4 rronBona TeIIJia TaR,~TOCJH B rrpouec­

ce cydJrnMa~ ;r:o.ua R3 rrpo.nyRTa TeMrrepaTypa rrpO.UYRTa coxpaillI­

Jiac:o Ha ypOBHe /-5+-I0/°C.IloCJie cyd.JmMailllH IlOCJien:rmx RpHCTa.JIJIOB 

JI:O,Ua /MCM8HT ycTaHa.BJIBBaDT 3KCrrep~eF..J?aJI:OHO/ nocyn.IBy iipOBO,!LHT 

c IlOCTerreHHhIM pocTOM TeMilepa.TypbI. 

MaKCl'!MaJI:OHaJI T8MTiepaTypa R BpeMJI cynnrn 3aB~CRT OT Tpedye­

MO~ KOHe~HOil BJia~HOCTH ITpO.UyKTa R ycTaHaB.JrnBaJJTCR /Ha rrepBHX 

nopax/ 3KCnep:0MeHTaJI:OHO rrpH cod;m.ueHHH TpedOBa.H:IDI BhlCOKoro Ka­

-qecTBa rrpo.Uyi<Ta. 

Ilo ~OCTID!terum: TpedyeMOll BJiaJ!tHOCTH pydua BhlKJiiJ~aDT JIB.MilbI 

3,CliCTeMY 4 IlO,UBO,Ua Ten.r.i.a z B03,UYJCO.UYBKY 8. 

CymeHlil~ rrpo.nyRT BbII'PY'fWlT R3 Ra'1epbI I2 n ynaKOBiiIBalOT B 

cBeTo- H BJiaroHerrpoHY...uaeMhie na.KeTbI .IJ;.JLCI ,IJ,JIHTe~:oHoro xpaHemm , 

rrpH 3TOM BHYTP:O rraKeTOB BBO.!IflT ocymeHH.bIM ra3006:pa3HhlM a3oT. 

IlponYKT xpa.FJIT ITpH ROMP.a THOM TeMrrepaType .Iloc~e Bb!rpy3In~ 

rrpoBO.!LfIT caHoCJpadoTKY KaMepbI 12,sa.MeHy vi.JIB Olll!CTKY ~¥.JI:OTpa 2 

H sarpysKy c;renYJOmeV. rrapTHH rrpO.UYKTa. 

OT IOHVJI.O 

3KcnepT IOHVJl.0 

I I ) . 
~1" J 
/)(W"r B .Il.l!AThllliEB 

2I.J2.86r. 

I1poe:<T C1:/MOH/85/8JI 

OT KOHTpnapTHepa 

rJiaBHHM T8XHOJIOr MR:CO­

KOMdmIBTa 

.u . ITJf.UAI' 



IIPOI'P MIN~ 

Ilpruro21temrn 6 

corJIACOBAHO 

3AM.Millll1CTPA JIIlii MHP 

JI .,IlaM.TIJrncypeE 

no:abilllEfOOI KBAJlli ~11KAIDi11 CIIEWWfilCTOB IIO X0.110.IIYJibHOMY 

XP .AHEIDID WiCA H YJiCOIIPO,UYiCTOB ,BKJIICJO...Afl TEXHOJiorvrro 

CYEJIMMAIIDOffiiO i! CYIIIR11. 

I,BBe.neime 

II . .AMMRa~Hoe xo~OlUUThHOe o6opYlIOBG.HRe H cncTeMH 

I.CoBpeMe:mioe COCTOJnrne H TeH,!IeHIJllH pa.3BliTIDI 

2.3HepreTlftleCKa.H 3~KTHBHOCT:&,pauuoHaJI:&Hoe HCilOJib30Ba­

ID'!e XOJIO,IUUibillDC ycTaHOBOK. 

3 .11cnOJI:&30:saHHe xOJio.na oKpy:iJta.IOmefi cpe.JlH ,It.JIB sa.Mopa;nrna­

HEH, xpa.Hemm Id cym::-rn wrca. 

4.HcnOJI:&30Ba.Fme COJIHe'ltHOii sHepnm: Id Terura neperpeBa aM?t.Zac;­

HHX IIaPOB }1)I}I ,IJ;OllOJIHHTeTi:&HOll BhipadOTKli XOJIO.IJ;a. 

5.BHHTOBHe ROMrrpeccopH. 

6. 0'I'Jt:AJieIDH~ Mac.rra Vi B03nyxa H3 XOJIO.IJ;Vi~!)fil:X C~CTeM. 

III .3aMopa.1'.HBamrn H xpaHeHz e wi:ca Vi MSCOI!JlO.TI;yI<TOB. 

I.CoBpeMeHHOe COCTOHHEe H TeH.nemmH pa3BV.TIW:.ABTOM2.TH3Y,PO­

BaHHbIYi ytteT M.rica.Ho-pMZ.poBarrne pacxo.na xo~o.na v. ycyurr.z. 

2. OCHOBH TC~O- n Maccooo.iteP.a rrpv. 38.MOpan:samnr. 11 XpaHeH:l.~:. 

Mo.n;eTin ycyrrnrn w:ca H ocr.oBHbie ctaKTopH BJr/..l1h'IDi Ha ycyrrrr:j. 

2. I • Crm ..-JKemrn T eTIJI orrp:v: T orrnB B Ka.Mepb! xpaH emm. 

2.2.CHVie.lih: TeMrr~pa.TypH xpe.Hei-rn..H /Bo3.nyxa B Kru1iepax/. 

2.3.Ilp¥.MeHeI:IBe /Ba.KYYM/ ynaKOBKH. 

2.4.YcTaHOBKa Jiell,HHblX 3KpB.HOB illTaCe~eM. 

2. 5 .BJrMiEY.e Ha ycymY.y CEOpOCTY nB1:;r;ern1.:: 303.Uj.t.a B ?:art.epe. 



Be.JIIl~v.Ha /r.wror.r~nc/ Teruroo6MeHHOH rroBep:~~ocT~ Bo3zzyxooXJia­

.ID1Te.ne~. 

2.6.Bmu:nrne B03.IIyxooel:.eHa c 0Kppta.10me~ cpe.uoz. 

3. I\oHTpOJrapyeM:Eile rrapa.\'leTpH rrp:'i xpaHeHY.1!. 

3 .I. TeMnepaTypa.Paru:oria.JI:oaoe pa3Memeaze MRca B Kar:.epe .n;m 

o6ecne'qeID:..H Tpe6yeMoro Ter.mepaTypHoro penMa E Kaz.rIOM 

~acTRe mTaCieJIR. 

3 .2. 0TSOC~:Te.JI:OHM BJia."!HOCT:b B03JIYXa B Ka.Mepe. 

IY.Cy6.m:Ma~oHHBJI cym..~a M.F.:CHJ:D{ npo.uy:~TOB. 

I. CocTo.mn:e n rrepcneKT::BbI pa.3B~TV.:.fi. 

2. h3:ai:rec1rn:e OCHOEbI cy6JIY-Mauv.oHHOli cyilllrn • .Ilm!J!Y!Uaq cvJia Cyu:rh"Z. 

3aumTa npo,IITi<Ta OT l'13MeHeIDIH BO BpeMR Cym.KH. 

3 . BmryyM-cy6.1TI'..Mam:oHHrur cymKa. 

3 .I .CxeMa TV.IIOBOtl ycTaHOBKZ nepno;:u:~ecKoro )l8HCTBVJI. 

3.2.CydJrnMaTop. 

3.3.,Ilecy6JIY.i.MaTop. 

3.4.MexaJrn'q8CKH~ BaEYYMHrnI Ha.CCC. 

3 . 5 . Xo;ro,ru:;r:oHa.R ycTaHOBria. 

3.6.CzcTeMa TIO)lBO)la Terura,c~CTeMa OTTaHKV.. 

3.7.Ilpv.dophl KOHTpo.r.R v. aBTOMaT~Kli. 

3. 8. TuIIOBaff TeXHOJIOI"L"q8CKaH cxeMa cy6Jr.1.MaID!OHHOll cymKH !VillCa. 

3.9.YrraFOBKa v. xpaP.e~e BBcymeHHoro MRca. 

IloHHT}:e o cop6rm~ v. .uecopdmm E.n:ar~:. 

4. ATMOC!fepHaJI cydJI7J1!alI;L10HHM Cyrl["'.a. 

4.I.Cxe~a ycTaHOBIG: llJIR pa6oT:t B 3nvnm:~ rrep~o.u,P.e rrpen.':YTlleCTBa, 

ocoOeHHOCTV.. 

4 . 2 • Cyd.Jn1J1.a Top 

4 .3. ~JUiTP v. daKTepv.m:nHhle JIB.MITH. 
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4.4oCncTeMa rronBona Terura. 

4.5.Bo3nyxonYBKa,rrpnTO~HHll v. B~CpocHOM B03llyxOBOllH. 

4. 6 .Ilpm.rnpHa.R TeXHOJiorn~ecKa.n: cxeMa cyd.JrnMamrnHHOfi cynIKz 

MF.Ca. 

4. 7 .YnaKOBKa ll xpa.HeID!e BHC)1Il8HHOro rvIBca. 

4.8.CxeMa ycTaHOBK~ aTMOC~epHO~ cy6.JmMa.UZOHHOll CymKil llJI.H 

pa.60TH B ~eTHllM rrepllO~. 

4.8.I.YcTaP.OBRa nono~IDIT8~bHOro B03.llYXOO~a.IrLTeJLC!,B03llyxO­

BOlla,cliCTeMH OTTa~Kil B03llyx:Oo~a,!!..V.TeJI.H Z llP8Hal:a 

BOllbI. 

4.8.2.Hcrro~~30Ba:Eme ycTaHOBKVi KaK ,ll.T.L.ff 3a.MOpa.~!Ba:H11.H TaK R 

cyrmu; MRCH!:!X npo.uy-.t<TOB. 

Y.3aKJIIO~eHv.e. 

OT IOIDULO 

3KcrrepT lOIDUI.O 

B.II.JIAT~IIIEB 

KoHTpnapTHep OT MHP 
,Il.lipeKTOP 8Kcrrep~eHT~DH0-

liCC~e~OBa.Te~bCKOro UeHTpa 

III1 MHP 

r.rort:ro 




