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MeTONZYeCKOe DPYKOBOIACTBO paspadOTaHO ITON HaYYHHM PYyKOBOI-
cTBOM aRanemwka AH A3CCP  A.X.Mup3anmxansane aBTODPCKMM KOLIGKT-
poM: Tamwwumos A.K., Myxyx K.B., Carrapos P.M., CxomBopommuxos K.A.,
Ofizt B.A., Averos WM., Asmsos X.X., Beumen ¢.I., Jerrapes B.l.,
AGwmon L.I'., Orun A.®., Maxxavos C.M., Moxammern U.X.,

Mycragaes B.T., Canamaros T.l., [lanaxos T.M., Puzsados H.P.,
Xalidymum PoA.

Hacrodmee PYKOBOLC: RO NMOCRAMEHO NMCCHA/NOBAHND PeOIOIMYeCKMX
XapaKTepuCTrEK Nedrell, NpOIB.ULIFX HepaBHOBecHHe cBoitcrsa (pesax-—
cauus, 3aNaSOHBaHNE X T.H.).

IpA axbTePHATABHOM TOIXOEe K IOHATHOCTHDOBEHUID DEONOTHYeCKEX
CroflcTE Hedrell NMONPOCHO paccMOTpPeHa METOIDMKAS NONYIeHUA HepaBHO--

BECHHX PeoOTHYEeKMX XapaKTepucTuK HedreRl H& REIDUULALHOM I poOTa-
[UICHHOM BHCKO3VMeTPa&X ¥ PSROMEHICBZHM DeONOTHYECKUS MONSAM Teye-—

i Hedreail.

IIpvBaReHH METONH IMATHOCTAPOBALUA DCIAKCALMOHRHWY Xapaxrepu-
cTaK Hedrell NpU NEPeXOUHHX PEXKHMAX NEPeKaYKH A CHOCOCH KOoAHMYenT-
BEHHOL OueHKX PpeJaKCalXOHHMX CsoficTB. JaH pacuer IMApOIMHaMMYeC—
KMX XapSXTEDPHCTUK TPYOOMPOBOR2 C YyYB8TOM 949ilX CBOKCTB.

PyxoponcTBO npelnHasHaveno NI MHXeHe DHO-TelHWYecKiX pador-
HWKOB mpeanpuaruil RedraAHOR DPOLMLVIEHHOCTH, HAYYHO~HCCIENOPaTENb~

Ci3IX WHCTHIYTOR H JadopaTopnl.



PYKOBOIAIMIA HOKYMERT

MerommiecRoe PYROBOACTBC IO ONPENeJSHHY HEPa&BHOBECHNX
PEeoJIOTEYECRAX ZaNarRTepRcTHR Hedrel

P 39-30-475-80
BBOJETCA BNEepBHE
[Iprrasom MFECTEPCTBA HEQTARCR DPOMEOILIERHOCTH
or 10 neradpd M €55
CpoOK BBeIeHNEA YCT2HOBJEH ¢ 28,12.80r.
Cpor nmeicrema no <28.12,.85 r,

Hecroamee PYROBOKCTBO NOCBAMEHO KCCIEXOBAHED [)20NOIEYECRAX
XapaxTepEcTHR HedreR, NPOABIAINMX HEepAEHOBECHHe ¢BofcTna.

NoTOomEYecKoe PYROBONCTBO NMO3BOJAAET:

I. Onpereanrs PABHOBECHHE K HEPABHOBECCHEE NEOXOTHYSCREO XA
parTeprCcTERY Hedrefl merTomaME DOTaIROHEOR ¥ KAMHAAAPHOR BECKOIH-
MeTP4H.

2. JmargocTEDOBATH DeJARCAIMORENe cBoffcrna Hedrel mpx TegYS-
HI® B TDydax.

3. QUP3RENUTH CHEKTD BPEMEHMPORAKCAINEE I ONNCAHES DEeJaXCh=
IAOHHHX UPO{eccoB, OIMCHBAGMHX QO0OMeREOR Léaxcnemomxoﬁ MOLEN B,

4. OneHaTs NYCKOBOE HABJICHREe HedrenpoBORa ¢ yUeTOM BIMAHEA
HEePABEOBECHREY 2HDeRTOB.

O. lIpOR3BeCTE pacyer HSMeHCHRS TEMUCPaATYPR HOTORE H XABXO-
HHS 00 JAFHE PN NRAXOHER DEeXARCEPYLNeZR XEXROCTH B TPyOONDOBOIS.

I. OBIME NOXOXEHMA

I.I. I'mpparamveckrd pacuer xedrenpoBOXOB ONPEXESIGTOR DEOXO-
I'EYeCKEM DoOBeNeR¥eM Hedrell. XapaxTep SaBRCHNMOCTE HAODAXCHEA CXBN-~
ra €  or nedopMBIER CXBArE 7 X BDEMENE CXBATR ONDEXEAROT
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peonorweecroe noselnenwe Regrell, Popmysa, BHPAXADEAS 3TY 38BHCH~
MOCTH, EA3NBAETCH YDS8PHEAUeM COCTOANEA. [pafx SaBECEMOCTR HALDSA-
XeH¥A CIBS.B OF 'cRopmm CHBUIa KASLBAeTCHA Kp¥pol TeveHuAd,

I.2. llpg mucoxoft TeMmuepaType, Korfa Dapad¥E DONROCTHD KIE
B SHAVHTETBHOA Mepe pac'rBopeh B HedTH ¥ LDOGKENHAR ABAAETCA HBD-

TOHOBCROZX CECTEMOR, DEOSCIHYeCKOe I'OBejNeHNEe XAPeKTePH3YeTCH oOf-
"HoX BeawuuHOR- BC3ROCTHE:

- |
M= = o (1)
rﬁewi=:aﬁ"/Qif . o

Owpanexesne BAISKOCTH HLOTONOBGREX He:{rreﬁ nponom'cﬂ oo I'OCT
3366 B2 RaURJUIDEWMX BHCROosWeTpex, 1o I'OCT 10028~67 » tuna [IaE-
re2msd, YKa32ENNZA CTaHIADT HO&BOHHBT-OHpeﬁEHHTL BASKOCTH HBRTOHOB~
CHEX XWIXOCTEX B NDENenX or 0,6 mo 30000 ccr.

CCAX P OJIOTHIECRCE ypaahenne COCTOAHAA OTIMUAETCA OT EWIR
(1), TO Z¥IXOCTH OTHOCATSS X IEHBITOHOBCKEM.

1.3. Hccxeopamuan nocnem JeT 3-c‘raxmmxeno. YT0 HeHBXTO-
HOBCRHE BFedTR mpaaﬂepasvmcﬂ ma FOYUDYTHMF E THKRCOTDOURNME CBOJA-
CTBaME, B EAX DOX BRLZAAHMEM npHJIaraexoro HaypAXerEd OJFOBPEeMEHHO
P23BEBADTCA Heodparﬁmue ¥ ofparmmie nedfHpMaIE, COOPOBOXIAXIRECH
I3MEHSEMEN HX CTLYRTYPH. '

ECﬂz.npzaaraeuHe Hanpaxaxza X amopﬁcrn,xeéﬁuuaunﬂ ME I 70
HeGoxsume STPYKTYPHHE E3MEHEHMA B CHCTEMS KOWOEIZCBDYNTCH BOCCTA-
HOBJGEHeEeM HOX gellcisrem Tennonoro'nnnxen334 B peayibTaTa HaCTy~
TaeT HeKOTOPOe IARAMIYECKOe DaBIORECHOC CO4TOSHEe ne@opﬂnpnaaﬁnn.
E nojyvaeixie NpE 3TOM YCAOBYE PEOJOIHTEecKEe zapaﬁrepHCTHxn CHC~
TOMM HEé BARACAT OT BDEMEMN. -

C ypeordezmen ABCPARGHAS M CXODOCTY HefupMAIME B HedIX TpoO-
Hc:anﬁr_ﬁuaee;rxydoﬁne CTPYKTYPHEE asuaneﬂzﬂ. KOTOpKO IPEROIAT
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R HEROTOPOMY CHUXSEND CCOPOTHEBJICHES nedopMUDOBAHWS, "pecCacHBaHED™
BanpaxeH®it WIE, Kaxk IPYAATO IOBODETH, CTPYKRTYpECH pesmarcamy®, KOTo-
pax 32BepILaeTCH YCTAHOBICHEEM HEKOTOPOr'0 PEBHOBSCHOI'O COCTOSHEA.

JocTaraeMoe Opy 3TOM COCTORSHEE CHCTEMH MDABAJBHO OWJIO OH
HA3BaTh NCOBAOPABHOBECHHM, TAK KAK OHO 34BHCAT HE TOJBKC OT SalSH~
HOI'0 YPOBHA CKOPOCTH XedopManam, Eo B OT Bcelf npemunymelt mcTopmm
xedoOMIPORAHUSA,

Peoxorgveckme XAPAKTEPRCTHXE Hedrel, onpexciaieMue NPE NePow-
XORHNX DEXEMAX NeQOoDMIPOBAHHMA S&BECAT OT BPEMEHX H OTJMYANTCA Hé-
PABHOBECHOCTID., HepaBHOBECHHE XBDAKTEPRACTERKY KI'PAYT BAXHYD POILH
DR MSYYEHNE RECTAUMGHODHHX DEZEMOB B TPYSOUDOBOXAX.

<. PABHOBECHHE U HEPABHOBECHHE XAPAXTEPHCTUKH
AESTEA M YX WIEHTHIMKALMAA

Ins orpene)ieHRs PABHOBECHEX DEOJOTHYECKHX XAPaRTEPECTHR
gedrell Moryr OMTR HCHONLIOBAEM METOIH DPOTAIMROHHOR ¥ Ranmaxsprol
BRCKO3AMETDHA.

2.I. MeTomn poramMORHOX BECKOZIMMETDHE

Ind 97%X neseit mpEMeHMME JOHE POTALXOHHHE UPHECGODPH THIA
PeorecT-<, POTOBRCKO R/ ADYIrEe, NOSBOJANMAS IPH YCJIOBEAX ONHO~
POXHOR CIOBRIOBOR IedopMaIMM ONDENeJNTL HSOpPAXEHHE CXBHIa B HECCXe-
Iyemolt GEcTEeMe TPH DASIMIHNX CKODPOCTAX XedopMar®E (CROPOCTE CIBE-
ra).

JKCOEDAMEHT OPOBOMATCH clxexyrumM odpasoM. IpE Hexoropof oOnl-
pexeneRHcl] TemmepaType NOCAE TEPMOCTATEPOBLHEA BHORpaeTcH CaMas
HESXAA CROPOCTH CHBELA ¥ BRINNBETCA NOJBEXNASR YACTH ESMEDHTENBHO-
0 ycrpcﬁcm-m UXK ROHYC. llocae XOCTEXCEEA CTANMOEADENX
NORASAHME HA DErECTPEDPYIESM OPROODS, WTO dyxeT COOTBETCTBOBATEH
HOKOTODOMy PABHOBECHOMY COCTOSHED, CHEMADTCS NOXASAHNA X IEPEEID-



6
930TCH HAa GOJLIYD CROPOCTh cIBMra. llocje CHATHS noKa3aHui BO BCeM
ECCJIENyeMCM IHana3OHe CROpocTe# CIBATa NPOMSBCIMTCA OCpaGOTHA JAaM-
HYX COI'JACHO MHCTDYKIMY ¥ NOCTDOCHHE PeoXorudecroit ;:pnoﬂ_'réqema
[Ip® MPOUBEUCHER PEONOTBEYCCROTO IKCIEDEMAHTA H2 DITAIEOHHEX

DpEGODPEX CO CMOJECTHME M napadmHrCcTEMA HedTaME B OCJACTE HESKEX
TEMOEDATYD, "IRE 0C050 NPOARBIADTCA HEHBLOTOROBCKEES CROACTBA Tege
EXA", MOrYT BO3HAKHYTH mérma, KOTODHE BHOCAT DOIPSHMHOCTE B NS~
MepeHra ¥ HEe OTPAaxXanT MCTHHHON KADTUHH TEedCHWA B padoveM sasope.

loy meenenossrmm ecmomicTo-acdamsrero-napafurueTix HedreR
B 0GMBCTE BHCOKWX CKOpOcTell cxsmra 1P OXC X AT 9acTIHAR cenapa—
IZA TEEPINX JACTZI H2 TODHERNX XOHLAX IJHHIDA. B DeayIsTaTe B
padodeM sazope <raercs doree XHEKag YacTh HedTH W IPH NIATENE~
HOM Xe(HOPMZDOBRENA EANpSXeHEEe CXBETA DESKO YMEHBMAeTCH.

B WamepHTEIBHOM YCTPOACTBE THIA KOHYC~NIOCKOCTE NPOHCXOw
IMT YACTHYHOE BUNABIEAHMe HCCHeNYEMOR HedTH BCAENCTEBEE BOBREK~
HOBSHES HODMANBENX HaupEeruf. '

lpr momrensHod NedopMarMy BHCOKOBASKNX Hecb'reﬁ TPoKCXONHT
caMopa30IpeB cncfrenm BCJIeNCTBRE XACCHNALNML BHYTpERNe#l 2HeprEH,
9T0 BENET K PEeJAKCAIME Hanpmtem '

lIpmeep I. Omi'r TPOBOEANCK © napa@mmcmﬁ gedren (I1I%) npx

TEMIIRpaType = 15%. Peayxbﬂamu 06padoTOK TIOKE IpHEI npaﬁnpa'
PeoTecT-2 B BUNE SABRCEMOCTE KACATETbHRNX HANpAXeHEE cxemra T
OT CRCPOCTL CXBHIa { rNaEM HEXe B BHAE TadaamH ¥ rpaduxa (pnc.I)

Kpm TEYEHHR XOPOWO ONECHBAETCH peo.nomecxoﬁ MOZENED JAA
BA3KC~DARC THIHHX cpex.

ERdALLS (2)
Bamem NPOREALEODD mamecxoro Hapmem cmra - 4
CTPYyE™ moﬁ BA3ROCTH /[ JARM B 'rad,mne.



T, Yo
10 20

Puc. I Kpmeas reuerua napedmmuctce medry
Yaprgpram apx ¢ = 15%C

lpmsep 2. Onmr mpomomwaca ¢o cMoxEcroll (60%) Redr:bn MeCTODOR.
nemEs Amy-Jlapea H2 pprdope Peorect~2. PesyabraT MSMEDOHNR KacGw
TEXEENX ESNPAXSHRE CHeEI'a 0T CKODPOCTR CIBHra JAHM B TaliXile E RN
pEc. 2.

KpuBag TeveHzs EMeer mexgmelBnfl xyapamrep ¥ XOPONO OUMCHRE . PTw
OH CTENOHROR MOeXBYD?

. 7
T=K-0", (3)
THe A «~ NORARETONL KOHCMOTORINE XIKXOOTK;
/1  ~ DApEMeTD, XapAKTepYsyNud HONHYTOHOCKNE OBofoTEa TOYSHEA



K= 85
D= 0,81

!

1000 2000

Prc. 2 Peosaormueckasg XDUBSES TEYCHMA aHOMANBHOL
gedTH AMY-JapRA mpzx ¢ = 20°C

Hpmeﬁ 3. OmiT nmpomomancA ¢ napadwmucrolt Hedrsm (133) npm
resmeparyps ¢ = I5°C,

CHATHE DECHOIr¥YecCKHX KPEBHX TeYEHW¥R B OTJMINEe OT XBYX Npe-
JHERYZ(EX OMUTOR UDCEIBCIMAOCH TPZ P23JMYHOM BpeMenu Jedophapopa-
¥pa T = 0; §; IS; 30 wmumyr. Peayxeratd 08padoTKH M3MepeHEd pefie
cragsjems B Tadamue x Ba rpadmkax (pre. 3). |

Taxzd 00ps30M Bpema NedoPMEDOBARES NApalWHMCTHX CECTEM WI-
paer CYWeCTBCHHYY DOJL IPZ OHEHKEe X PeOJOrESeCKZX napaMeTrDdoB.
PaBHOBOCHHS XQPAXTEDHCTERM JOCTEranTesd JENL OPY BPEMEHH Ie@OpMm—
poBaxua T 3 30 mmuy?.

2.2. Merox XanrmnspHoOR BRCKOSMMETDHA,
Mauepseun® pacxon xuaxocr® & , SuTexamuel ¥3 KamAaApa
% nepemaq napaemss o4, cosgexamll ero, NPeNCTABAADT EHTEIpaNb
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Puc, 3 BausHue BpemeHu ehOPMAPOBEHUA HA KINEHEHMSA '

- TeueHuA Hepru MaGackenr npu £ = I5°C

. HNG XADAKTEDECTEKE NOTORE, ¥ AIA HX MCOOA-30BANUA B IEApPABAAIOO-
KEX pacveTax TPeCyeTCS NEPeXoX K JAOKAILINM XBPARTEPECTREEM - RANpH-
XORED cRmET2 T, M CKOPOCTE CHBArE ¥ .
MaxcEMANEHO@ HAUPAXEHME CHBATE OYZeT HA OTEHKS E DACOVZTABS-
ercA uo Qopuyze:.
. ’% ﬂﬂpﬁ?/ZA . o (4)
McTmnBag CKOPOCTH CHBATE ONDeNeASTCA U0 Jopwyre PadEROBUYa-
o~ et
v _J{ME; [a/a;/d".e ;"’, (8)

§= O/ﬂ'ﬁ- CDENEAA CKOPOCTH OXBEra. ]S DABHOBECHHX IADAXTENKOTNR
UPECAZXEHEO J = 45; . - '
DoxyweHERe 3xg4eEEA T UPK PA3NNTHUX SHEVCHRAX § HOSBOAR-

Beficendepra:
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- Puc.4. Peonoruneckaa xpused reucHea 1<% £ojo-
HedTaHOR DMYJabCHY MeCTODORACHKA KoxaRTh

~ PT TOCTPOETE paoxorzﬂQCRym:FpHan TEQCHRA ¥ ONPENEHTH ﬂTaﬂHOHBp~
RN9 peommec.me XapaKTePHCTARE JIA mboro TEna nedgrell.

'pEMeD 4. OHHTH rpﬁknnanmcﬁ ¢ I2% BOﬂOHe¢¢aHaﬁ 3mynzcueﬁ
M/ KoraATH 439)'4 o = 20%. H |

~ Fawepenwye HA m:o.ﬁe 3 Ranmwrpa d =0C,3cum ' { =42 cMm

P O%3BOMRIOCEH an.HQC“EIBHHH NOCTOABHCIO 3HﬂquBﬂlnﬁBﬂeHHﬂ.Ha
Hﬁ:&ng..ﬂnrerpanhuueankxomaﬂbﬂae xapanrepucrnxa IOTOKA DACCHATAHH
mo ¢opuyaam (4) » (5), a pesyasreTs jsHH B PEAS TAGKMHE X peoxo-
rEveckod xpxsolt (phc. 4). B _

[ipe nposazpann ancnapnuenros Ba REHHﬂAHpHDM Bncmoanwerpe



EECOXOIIMO yUYRTHBATL DAN (aKTODOB, mropué MOIYyT BHECTX HNOrpemKoC-
T™M B Z3MUDEHNS PABHORBRECHWX IBp&RTepHCTHH: | _

a) HamiYHe yYacTKa TDJC&DHpGBoLa SHAYUTeABLHON NNEMH, HS8 XOTO-
PON TPCECXOLIT IPONEeCCy DaspymeHHA ¥ QCPMIPDOBAHAA CTDYRETYDN RedrH
(Zv HaCTyIJIEHES TIBEOBECHN CTEX NDONECCOB). TaXk,B CAydac nepemq—'
KX MAHTHIVIAKCKOHA HéthH pH _2'300 npers paspyNEHES CTPYRLIYPH X BRXOw
T2 Ha CTaOMOHApENR pexyM, ACCTEraeT LA Hekﬁropux PPRIACETOB CKOw
pocTH 1 waca. IIpﬁ IpPaIveRTe CKODOCTE ¥ =70 I/cex rumua TPYC O
POBROIR ﬁ 0,6 ¢cM IO 38MEPHOTO y9acTKa I0JXHA cob'raama;. ~ T0C M3

6) mp® nmepexauxe HedrTH Eacoco:d nponcmm HEXOHTPOEPYeMOe
na3pymeHue chymypH B Hefl, He oTBEwammee PPANEEHTY CKOPOCTM, KO~
TOPRA MMeeT MeCTO B TPYSOIpIBOLE.

- JrAa3aHERe HEXOCTATKHE ECKJIOYANTCA B RATIJUIADHOM NPEOODE IINHC,
Bmmameu B el mmﬁpoaanmﬁ mm*zﬁp, K03aTop x NPEEMEYD Ko-
Mepy xnd EeQTH, JozaTop, NpeXCTaBAATIRR cOGOM cncrew NBYX KO2K-
CEAIBHNX [HITHIDCB c pacno,.mxepm MEXIY EW7 KOJLIGBMM NOODIHeNM,
upenﬁasaaqen axns nepeuemam He(b'm rpz 33,EEHﬁOM rpa,meme CRO=
POCTH. Hepeuemmame HeTE, OCYmECTBIAEMOE 88 CYeT BpAmeRus DEyT-
- PeHHEro nﬂmmm OPOROIATCH X0 NOCTHXCHRA Heécrsn DOCTOAHR(R BAS-
KOCTH. Hc.mtza HedTH %3 KO38TOpa B Ratm.wmp OCYIeCTBAAETCA 82 CHeT
'nac*yna'rem.ﬂoro mem Eomeaoro nopmm nof RoTOpKRE rrpeccom
nmm_e‘rcﬂ I'IMepHH,

~ CRODOCTH DOZAUE EHOWPSSTCH ¥ HOKNEDXEBSETCA 38 CUET CRJUPOC-
TR IKBREXCHES nmxepa B mpecce -ramﬂ. IPR KOTOPOR COXpeHAETCH Pl
BEHCTBO IDagMEeHTOB CKOFOOTE (BPAmATOABHOrC ~ B WX KOSATOPR X
 AMEEAHOI'0 -~ B EAIRCPOBAHHOM x_amlme);
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5. HEPABHOBECHEE XAPAKTEPYICTUKA HESTE/

2e0JIOPTIECKEE XanarTEePRCTHKY He@TsH IDE HEeDPaBHOBECHHX YCI0-
PZTX TEHCHTIA HWaR Xe@OopMApOBAHMA- CYISCTBEHARO OTJNYADTCS. OT 3HAYUE—
Hx¥ LOJSYy9EeEHHX PR DABHCBECHHY WCJIORZAX. MeTormH OLEHEZR DPEeOaOI -
QEeCHEX XADAKTEDACTAK OPHM REDPABHOBECHHX YCIOFIAXY TPEOYOT IIpo3eXNe~
HUS Cllel«aNpHHX ucchenoparxit, Ilpm arom zeoOXOomn10 YUATHBATE CTe-
IeHb HEPABHOBECHOCTR CHCeTeMH. LA XaPRKTEDHCTIKE HEPaBHOBECHOCTH
MOTYT CUTH RCIOJAB3I0RAHH UOLATEA BPEMEHM DPEJAKCAIVA CHCTEMH, 3a-
Me3QMBPHERA, XApPaKTePHOrO BDEMeHE Ipolecca. SECCH SyIyT IAEH OC-
HOLHHE M2TOIH OSHEY peoﬂufnqecxﬁx 7 DeJIKCECEOHHHX X4DPaKTepruCTHR
gedTel mpE ECDaBHUB2CENX YCJIOBRESIX.

3.1. [IpZ noxTyderzr VoXONHHX IRFHUX IS OUEHRR PeJAXCAHHOH-
HUX AaparkTepracTaK HeédreZX Ea DOTAOMOEIRX DPRSoraX ¢ U3IMEDHTELHL~
& JCTDOACTRAMI IRIWHID-URJIEHAP ® KOoAYC~DAOCRGCTE ‘TRNG PeorecT-2,
DOOPYROBAKRHX yOTPOUCTBOM, NOSBOMIRKM BECTH 3E2IHCHE HECTAUKOHAD-
HEX TePSXOOHEX TPOISCCOB ¢ X3paKkTIpHEMZ Bpeuexmarm IO 2 + 106
ECNONE3TETCA CARNYYRAS NMETOLMKS:

~ HCCACNORAHNUA NDOM3BOLNTCA 3 COOTBETCIBME ¢ MHCTDYRIMEH
K IPIoopy;

~ TEMUEpPaTypa OIDTOB COTPEHKIMBAETCA OCIACTHY NPOABNEHRS ¥
Jaxnolk mHedrry aHMOMANLHEX CRORCIEB;

nepexocX oT MaJuxX cropocrell cxpydra W OONBIEM OCYNECTBASETSSH
CTYNIERTATO;

- JNJAA KBXJ0I'0 OTHTa RCOOXB3YeTCH cBexafq upola HeP1H,

- D8UKCH N0TA38HUL RA DPErUCTDEDYRMEM IpHO0pe ITPOE3SBCIATCH
¢ MOMEHT& BEJXNEHIIA DOTODL.

[fpumap. JoxyveHa yprmBas KRHETHRM PA3EUTEA XECAaTeNBNEX Hal-
psaxerEf capwra ra npunéope Perrecr-2 (pac. d) maa Tpex TRIOB Hed-
reff: uvaszxo} unprosopcRok (1), mapadmmmerof (2), cmosmeroft (3).
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Kax x c.:emmm OX'1aTh KACATENHEHC HANDAXEHES cTBAra Ad
BASKOIt HoQTE MTHOBEHHO JNOCTEIANT CTALZOHADHODC c'oc':om. qT0
CRENSTENBCTAYET 00 OTCYTCTBUR DEJAXKCANFOEHUX XAPARTEDPHCTAR . KOTOw
pEe MOrJ®E OH ¥IParTh CYy-eCTBEHHYD DOJb LIS THMIPABILTUECROIC PACYEw—
T8 HEeCTAUXOHADHH: PEeXVMOB L TPYOonpoBOA2X. LJIR CMOMACTOX HedrTw
RACATEJLHRE HAUPAXEHWT CIBETE XCCTHTANT $BOErD MRRKCHMEJIBEOIO SHSw
YS8RYA B TEYEHEE HEROTODOrO i1epHoXa TpeMeHE. B neproM rTUC/EXeHEE
E3 IAHHOTO I'padura MOEMO ONECHLETD BpeMA DENSRCAI¥H CHCOTCME, KOTO-
poe pasHo 2/3 0T BPEMEHM I(CTAXEHHA ¢1alMTOEADHOr0 SHSYEEEA. B
maHHOM cxayuae maf Hedrm m/p Komrtap 77 o = 17 cer.

Jna wmapatmarcrolf HedTH RpYBAA KTHETNRE PASBATHAA KACATETHEHX
HampaXeHE# CIBETa EMESOT TOTKY MIKCEMyMA, a 3areM Ealmwiaercs HE-
TEHCUBHEA cman (pexakcauusa) nampsxerumit, Im3wdecxky NAHHOE ARJCHHe
o0BANHACTCA TeéM, TTO B nagameuult mepnon jgedopveronerus red TR
OpeoliaianT BA3BKOYIPYIHE CBORCTR2, 3aTEM OO0 NOCTHREGEXH HEROTODO-
I'0 YPOBHS {TOUYRA MAaKCUMyMa) HalJInEsercHd IRTEHCEBROE DAaspymerye '
CTPYRTYDPH ¥ HAMEAT npeoGMBAATE TERCOTPOIHEE CBORCTEI CECTEMH,

B maxdoM npmMepe A napaduHEeTo# EHedrm XaHKHS BDEMS PEASK-
CALRX B BA3KOYNLYIT0A 30HE fz;_ = 10 cex. Bo Bropoit odmacr - oGmg-
TH TRECOTPONHOI'C PASDYWEENA CTDYKTYDH-LOCTHEMELHME CTAIMOEaPLOro
COCTOSHRES MOZeT IMTHCH JYACAMH.

3.2. Omrme #s SYPERTHBHEHX METOI~B OQEHNN DeJAXCAIMOHHNX X8~
DARTEDHCTHE Eedrefl ApideTCA METOX MOMEHTOB, KOTODHR COCTOLT B
crenyomeM. Bciad paceMATDEBATE IOCTORHHYP CKOPOCTE CUXHIR, IPH KO-
TOPOR MMOHCXOOHT HedopManmad o0pasiia B BACKOSHMETDE, X8K CEIHAX
HA "BYONe“, T0 CHIrRaX Ea "BHXONe" -~ HAUDSECHME CIRRIa HedTH. _
Torgs mamsull nepexogEuZ OpoHece N0 AHAJNOIEE R3S TEODEM CHCTEM 8B~
TOMATRYECKOr0 peryaxpopaHEg (CAP) MoXEO ommcath ¢ DOMOMBY OCNK-

HOBEHEOI0 IN(JEPOHUAANLHOTO YPABHOKES C NOCTOAMEEMX ECO(HMINER~
ra¥ /4/
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Pre. § KUHETWXE PA3BATHA WACATeIBHLK
HAMPAXSHER LA PA3XHUHHX CHCTEM -

I-saskKaA, B-Baam-nmcm,
J-BABRO-YOpyTas
a’ﬂ jﬂ-i

”0’&'””?-! G/tﬂo""' "UT—' (53
]
i *—*----1-6‘ dﬁ +0fa’

AL g
3HAJ KNBETEXY PASBETER BROAEOrC ¥ BRXONHOTO CUIHAJMOB B0 BPO-
MEEHM MOSHO OUDENeMTh BUYK RepeXATOWRCE Qyuwiify, OuMCHBARMEHR NAR-

B2 nepexomull Tpegecc.
B oomewm Suge nepexaTownes (YRKIEA, couThercrayumas mudde-
PEENILILHOMY YDABHORMD (5) Iymer:

4 578 574 8
5'-31».--__—...__.._..._....{..___.__... [
M/ a 57, ,Sﬁ/ R/

~7 i

.

2 (6)
S¥

.,Q n%
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[lepenaTouRy®D $YHKUMD MOXMO OUDENCJHTE XN%E X3BecTHOR $yrrumn

HAPAXeHNA c(é/: oz
W/5}=/f£/é/e"?a’é | o

Oyuxuma T ( 4 / MOXET DACCMATDEBATHCH KOX RMOYARCHAA NMEPEXOff=
HaAa QyHXKIEA, TaK K2R Ha BXOXe "MrHeoBeHNO" 32IR6TCH eNNHUYHNE CTy-

NeRvaTH? CHETBaX B BRAE CKOPOCTH CHBEI2, NOITOMY MOMEHTH /7 -I'0
mopamxa ana Qywmarmew T ( ¢ } OTDeNeNinT A BHPAXCHREM
&P

g%,;/t”fﬂ/df. (5)

Pagmaresa B (7) Qysxumn & ¢ B pax Teltaopa B CONOCTABAAA

goAyueHHoe BupaxeHme ¢ (6). moxywaem COOTHCDEHME
s¢ 57
(“1"‘ 595} * 57 b - '37- Py ﬂ..jﬁ: *q,S *q.Sf(

,,,.+¢7”5”/-6£ f45f453+...+4’,,5”,

lprpazswean xoadduintenTn B 06eEX wROTAX ynamHeEmgR (9) mpnx
OXMHAKOBHX CTeNeHfX MapaMerpa O , MOXHO NONYYHTL CECTEMY YPAR-
HeHER Jid oNpereMeHNA HCTEHHNX 35aveRId rosdlmmenToB. O0HYHO 0O~
Xy9aeMue HA NpaKTERE XKPWBMe DpejJarcamEs (CM.pEC. 5) se Tpedynr

RAA CBOEIO ONMMCAHNNR NPAMSHEHEA nepexarounoll Jyrximm B o0meN B~
xe (8), a mdepr Goxee ppocToll BEN. PacCMOTDHMM HECKCXBKO IPEMEDOB.

Ilpmaep 1.
[IycTer BMEeTCH BE3KAS XMIXOCTh 663 pPeNaKCAaIllMORHENX C¢BolicTa

(xpEBag I Ea pEC. D). OHA ONPCHBAETCHA ¢ UOMOWED RICAALHOrC SBOHA,

9)

XOTOpOe EMeeT BMX:
€=ﬁj’

rae K - xoaddmumesT yCRAGHMA CNCTOME X miceT JHsWIOCKMR cMuCXH
xo3dINIMEETE TRHAMNYSCROR BASKGCTR Ao
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{px4eD 2
IycTs DMeeTeR 3KCDEPHMEHTANbRAH XpHBER ] (pnc.s) KHHE THKR

PA3BNTEA HaUDAXEHMA A2 cMoseToR nedrrm mecropoxmerma Kewrap, no-
ryqexmas mpx & = 8,1 ¢™i:

- DeJAKCaIONNAA Kpwnad COOTBETCTBYRT MOISJE BHIA

W _-_-/fc?'“"f/ (]254//] ‘ -~ NepenaTovYHad QYHRIEA |
- dT
Sl v nc ot - IxiQepenumaNbHoe ypab-
C/c.‘ ’ / / HEEHe .

rae O~ -const

7" / ’ -’fd, /i - eJMHAYRAS QYRRIMA ¢ 3JEMERTOM 3Aala3 HEAREA,
T - MGCTOSHRAA BpeMeH® IJIA DACCMATDHBAENOID [ponecca, BHYHCHAReTw
CR METOOM MOMBHTOB /= & / @ -

-~ BDEMA 'vm'c'rox"o 32718 3K BAHHA "3; 'onpe,uemé'rca o KprBOR X
TABEG 15 CeRYHIAM: _

- XIS YROOCTB3 BHYUCLEHEA KpuBaA I IpencraRigeTCA B BUIC 38-
BHCEMOCTE fz‘jzf ol ) OT BpeMeNE, rxe 7 * cTeumoHapHoe {yCTAROBHB-
meecn) maqensa 7 . o dopwyne (8) pa'ccmmamca MOFEﬂ"‘H & u

&, Hecs Gc'rnemmﬁ m'rerpa.n mcmewca N0 NPAGMIXENHOMY MeTo-
' Xy B ¥rrteprane 0 4 72 ¢ marora /9 = 4, TOTIA
¢ = 2,16 H.C&K/Mz, - gt? 39,2 H. cea/mz

o ¢opmyate T = \’}2 / ﬂ BHSUCHAAGTCS XABPAKTEpHOE E_pem PeJAK~
SBLHEH o . _ ' ' '
T = rpf/% = I8 gex.

ilpwMep 3.

Kpgnag 2 (prc.6) nepexomHoro ﬁponecca 1172 pspafuHEcTo ned-
re (I3% napadwae) mecropemuerma Boctor mpr = 30°C HocET xapar-
TEP KOOGS TEJALHOrD Ipoliecesa.
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Pac. 6 Penarcaima HANPAXeHER} B cMoancrofl meden

(kpuBas I) mpa J'=2 7c L g ram&mnﬂcmll
ne¢rr (xpueas 2) mpw y' =8,Io7%

T .
--
A

VWM N

Pac. 7 Pexaxcaima mHanpAXersff Iy THHGO-

0
TP ngor;p ga;pywemlmmmmﬂ




e

Jrs olpereserHEs DPEJAKCARUROHHHX XapaKTEPHCTEHR HCIONBSYDTCH

(1) R

W u//& ////4“5'5 /;'5*// - nepem;cﬂﬂaﬂ QyHRIRA

c +/, W+Cmg/-7é£=/§’,j -ﬁﬁzﬁemamnoe ypas-

Kpweaa 2 nepexomsoro nponecca UPeRCTABAAETCA B Buue 7 / "
0T RDPEMeHNy.
Ans onpeXes3HWA NApaMeTpOB Npouecca HCHONR3YeTCA CHCTEeMa

YpaBHEHRH?

Pen; G Bl 1T [T5 #3715, ), a0
P4

e

/
rae 4, -~ TEHIeHC yria HakJOHZ KacarexsbHol xpupo#t B HEYaXe

S, = /M(/—f‘/a’lf ,
S5, = f(/-f) /de

MaTerpazs BNYROJIOTCA N0 NPRCJUMXEHHOMYy METOXY ¢ maroM /7 =4cek.
Y uKe9,l B.ceK/MZ, .‘5,,== IS cek., | .5‘2 = 1,42 cex” |
T = 1,67 H.CeK/M

K3 pémem cucTem (10) ompeLensrrcs PeNSKCAlXOHHNE XADAKTe-

KOODLKHAT

f‘=«z‘/c "

pReTRKE mponecca T = II cex, TI = 30 cex., T, = 60 cex,
lipxxep 4.
[yCcTP PeNAKCALKOHHAA KPUBAA ODM TEKCOTDODEOM pa3DyUeHEN
papafarmcToRX EofrE MecTopoxneBEA BocToR mMeeT BuR (pEe.7).
18 OOECaHMA NepexXONHOr'0 NPOIeccA NPEMEHMME MOXeJb: |

Wﬂﬁ/fﬁ +///(/;,5fj/ ~ nepemaTowHAS QYHKUMA ,
,7;.... j? ,.,/gﬂﬂ-//?,ay - TRQpepeHUNaaAbHOe YyDaB~
Hexue ,
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3HaYeHUs MOMEHTOB BRYAUCIADTCA no ¢opuyre (8) m» pammn
Q. = 167, gﬁ; = 9000 M.‘sz, ;0{ = 679000 MzrS. A XAapaKTSpHHE 3HAUEHUA
BpEeMEHM DeXARCAIRN onpeneAnTca 3 GopMya

B/68-B)/R - ~ I & S
e s T~ 85/ -8/

X P&BHN = 4] urm{. Ty = 94 wm,

4. JMATHOCTWPOBAKUE PEJAKCAIDACHHHX CBOACTB
HEOTEA [PY UX JBMXEHVM B TPYBAX

4.1, AEaxus ¥ OnNTEMM3alRA TEXHOJOrANECKHEX IpouecCcoB, CRASAN-
HHNX C JXBEXGHUEM DeJAKCALMOHHHX cpex B Tpydax ¥ RaHanax, rpeldyer
JREIrHOCTEPOBAHEA BHYTDPEHHER CTDYRTYDH CECTEMH, DOCHE SQE&T'0 MOXHO |
Hafex®o OLUEHYBATL 3HAYEHMS €e DeOJOIr¥YeCKMX napameTpoB. JWAIEKOOw
TRPOBAHAE Bﬁy'rpeaneﬁ CTPYKTYPH X OUDEXCACHEE [APAMETPOB POARRCH-e
IHOHERX CHCTEM MOXHO DDOBOJHETH 00 ERDOPMAIMAM, JOXYIEGHELEM O XARD-
JeHEAX K PacXONaX MpY OepeKadKe CHOTOM 110 TPYOCONPOBOLY. PRCCMATw
pXBaeTCH cXy4sf, ROILA JRBIGHEE HA BXOLS X BHXONS. TPYOH TOCTORIi-
HO, & CROPOCTH IBHXEHEA ecTh ¢YHRIMA mpeMmerm, [[pomnosaraertosd,
NTO- IBAXYNRAACK CPella RBAASTCH PeRAKCAIRONAO-TASCTEYHOR, POOXOIR-
YeCK08  YP8BHEHEE KoTOpOoR OmMcHBAGTCA cXenyruiel MoxeAbLn:

6 GF c-cpfFaft)

ree 7T =~ HAaOgDAXORAW® CHBRIA;

7, = OpeReXBbHO® HANDAXGHNS OXBHIS;
g-/‘_/: ~ T'DAXNEHT CKODPOCTH;

§ A - BpeMs  pexaxcamm;

& = XoaddMImeHT BASKOCTN

'

- Bpelll-



Imn naHwofl Momesm 387893 CBOIMTCA K DEMEHED CACAYREErD JHD-
QePEeHIRANLHOI'O YPABHEHHA:

L
dr oV yz) _ 2L

NeCy 27 =
3 74 W?‘ ’

A - pammyc TPyou;

() - DACTHOCTE CDeIN;

|/ - CpemmAs no CeYeHWOn TPYOH CKODOCTE.

Pemerme ypaBHerna (I2) NpH HyA6BNX HAUAJIBLHNX YCJAOBEAX HMEST

IR T, L
Vo BB K (nE A1t
sapl. L7 K -A, /f,-n; :
/
X = —(/—-.?0/'2:]{{/4-30/] -5(75
“ e (I3)

rue ,Q - JOBJXCHEE HA BXOXEe TDYCH;
,0’, - NABAGEREe RA BHXOX® TPYOH;

[ - mmaua Tpyou.

IIpx t —— oo

@ 200

HoacYRTHBAOTCA HyJAeBOR X nepRuZ MOMEHTN 1O QopMysam:
W, -/[[{, -yle)jede; i-qs .
Hoxctanxs (I3) » (I4), noxyd s

T L
wf. - fg_p! = é ‘ 5/*20/]__ (I5)

2apL. 2a

(14)




oY
=

W, __I// 12 | ‘9/, (16)

ool 20
I JmarLoCTHDOBIHRA peo.nomecxoro NOBEXCEAS IRMXymeZcH

cpeas B Tpyl0e NOJXYYEeHH CJACKYIGMC COOTHOMSHMA:

W, , &

olalrsry il (17)

W
W, _ 1#2ak (18)
W. 2a '

_Weol 4 g
R, e

3nech ‘Q -~ NABJNEHHS Ha BXOJE TPyCH;

g - JABJACENE HA BNYONE TPYyOM;

/ =~ oA TPyOH;

/A - pammyc Tpyou;

(Q - DAOTHOCTL CpemN;

M - SH8YEHNEe MOMEHTOB:

V“ - CTAIXOHIDHRCE JHAYCHNE CKODOCTE.

lomouNTHRANTCK 3HAWEREA MoMeHTOR W/ & m . Nooxse

Yero OORCUNTHBANTCS SHARGHRA  OTHOmENKD

W, W, W.ot

(pxew T, x 2@ oumpexesswres no dopuyxe (I9) mXs IBYX craumo-
HADHNX DeXEMOB NBRXGHEN), KOTODM® dmr YXORXETBOPATh OXHOMY XS
CASEYyIUINX YOXOBNE:

1. —%-ﬂ;=—_9?zw~4 _ L.
W,  We R-A ~ S 2a !




1. b A e = W.'“ 0L .

m W-:; IQ /?" _g‘/‘g"‘é Za ’
m WJ p Wﬂ QL . /
. — o el — L

Wo  Woe Q—ﬂ-!%é_ 20 "’

l("/o ’ WM /e,""/g" Zg‘é’—- .-?(7

Agaizms Goomya (17), (18) m (I9) noreswnaer, uro I ycxomme

coorBercrayer civiap & = = . 1 yexopue- - P #AO, A0

I yoxopwe = =0 A £0 , 17 yenoeze - G £ 0,440 .
iDEMePp. FaccMaTPUBAETCA IPZXCHEE BHCOXORA3IROR aedrz ¢ nNa0T-
HOCTBD () = 800 1:1'/1»:3 B Tpydorpomsone namuolt 630 M ¥ XmameTpoM
2 xofiva (oxcnermsehTaNbHMe IAKHNE B3ATH ®3 /8/).
Ha pHc.8 NpencTABNEHN KDHBHE DACX0N2 IPE DNOCTOAHHOM nNepenane
ZABROCHRA, OpPAYEM IABJEHMC HA BWXONe DABRO Eysap Py = O, a na pxoxe
C032AR3NZAChL NABACERA P, = 26,4 - IOS H,-’uz (xprBag I) n

Pa = [9.8 105 H/l; (xpupas 2). AngporcmMaygs cxopocTel maer cxe-
AYOE4e 38BACKAOCTYN:

V, = Q.:'f._f;f’/ =4 "’*""i&é/ﬁﬁeJ  (rpupas I)

"Jt

= Q0974045 L [ f0n]  (xpron )

fapaeTou ¢} 4 OnpemeAtpTEw 5o Popayae (4) s Asyx cramo-
HADHKX SROYONKE pacXomon:

?
7280

267- 2200, 30580630102 |
2025 !

260 -4 '
796~ -—--——-'C =QG7.80 030 /0 .24
Gons Te=99780 030 j
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Puc. 8. 3aBMCHMOCTH PaCXOZa NPU NUCTOEZMNCM Oupcnaiie XR8RICHURA
RAR BHCOXOBNJAXOH Heprs

XA
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Pemenne CWCTEMH OTHOCHTEXBEO T, X 20/,&'/ raer:

: Cfy
6;-.3.5””‘; Za‘é%g’ﬁ.’ J”“jS” /Y .

[TORCENTHEALTCA MOMEHTH L0 (I4) X #X CCOTHOWEHEA, KOTODHE
AMCDT CAeXyDURe SHAYERMA:

Kpreas I Kpunan 2
W =109r W = 37#
W, =37455mcen W, = 14349 n-cex
W W, We W
— = =349 6 — = =367 8,
'A/a V/ﬂ# ’ Wa WM’

!"/MQL __' ldﬁ_’gi
,g_pf_ o L “‘2/7' ,D-,D,_ 3%"& "“0,/7

i3 pacyeToOB BEIHO, 9T0 Nocienyemas Redr: BOMUMHASTCH YCAO-
e I, T.€. SBAICTCH DeAaRcAnNOHIHO-IsCTEGHOR cpenoff, ONECHBaercsH

MOJEALE
Tt / 7/ a"r/

¢ DPeNeNbHMM HRUDAXeHWeM CXBEra 7, =J3 4/,4, BASKOCTED
A= 0,37 m.cerfil.
Peaaxcammonsmuil pmapameTp ppemenz osupeneagerca no dopmyrne (I8)
¥ P2IBeH IR XDKBO% 1 J = 345 ¢eK, Ixu Kpupol 2 /i =384 ceK.

5. OMPRIEJENME PENAKCAIMOHHHX XAPAKTEPMCTHK HBEOTEAR

5.1. Onpelexerne CrekTP& BPEMERE DEJARCALME

lIpz XeGOPMEPOBRENY ¢ IOCTOSHHOL CROPOCTHD CXEWra napadmmic-
THX dereR Ha KprpoRl KRECTHKR pasSBHUTHA KACATEIBHHX HANDAMSHHE HE~
Sunnrefcs TOIRA MARCHMyMA, 38TEM UTOCTOSMHME cmaxy X0 HEROTOPOI®
COCTOARHOTO 3HaTeHER. Ha pme.9 npencTaniacHN KDEBHE HSMCHOHEN Ka-
CaTeALUNX HACPSXCHER CABEIa NPH DOCTOAHEOS CKODOCTH -NedopMAaIed.
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30 60 90 240 T prun

. e @,ﬁc" .
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1,50
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60 Q0 640 T mun

Pnc.9. Penaxcauusa KacarTelbHHX HampaAxeHuMit 3 napafuHacrsx
HepTAX [PH PA3TMYHHX CROPOCTAX CLBMIA:

&) mecTopoxieHue Bapux,
6) mecropoxpeHue BoCTOH
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JtA OmmCANMA KPHEHY MOXHO DOCNOJL30BATHCA o0o0meRHOR marcBeaoRCROR
MOXENBYD, cOoxepxameRl CHeRTD BPEMEHP peiaKcamv®. TOI'IA E3MEHEHWE KA-
CATEALHOC) HADAXGHHS CHENIa BO BPOMEHH MOXHCO BHDASHTE KAK

Z 4
=) T, lp 7/ (20)

Vi34
rme { - R3cATEeNHEOS HAMDAXEHEE CHBEra B n/‘uz :
L - BPOMA B Mud;
7; - Bpemd po.ﬁamaxm_! B MME,

Ina OMACARRA DEARRCAIMOHHRX npoueccon uo fopumyae (20) meolxo-
JIMO BRMECXNTD CUGKTD BpeMcrMDexaxcamw® /; . UzcXeHHWe SHAYEREA
BPEeMeHUDEJAYCAORT, 8 TRKXe HeOoOXomOuE IR 2TOr'0 CIeXTD SaBHCHAT oOT
STTYRTYDHNX, BASIKO-YUPYIEX B TEXCOTPONHRX XAPARTSDHCTHR HeQTH.

BpoMa pesakcanwm /;  RAXONMTCH TBK.

I. Kpmeyv pexaxcaunws xscaTexshHX mampsxeruft - or ©
HYSHO TPERCTEBRTH B Bage 7T or I . lloryunemas XpEBasg EMEST B
HaJaxe KpNBO/MEeZFH? ywaCTOK, KOTOPAR 3aTeM DEPeXOANT B NPAKYD.

lipoRoaxaA mpaMoxanelmNR yIacTOR X0 DEPECEUEHRA & o0cbx (7T
OUJERAT HAXOIMITCRE TOTKA C/Mf,. OTKYXR ZerRyU BUYKCIAGTCA Ty « Ir=
aopod xosfquument npsamo} panmuRt I/Ty, ecTh nCpeTiiad BeNINMH2, 0O
@oTopoll oupesexsercd ueppoe ppemd pesaxcammn Tp (pwe. I0d).

LI HaXOXROHES BTOPOI0 BPEMOHE peAaRCalNs B3 CHeKTPd CTODHN-
ox xyupag {7 (€-C,) or { ¥ mopropANTCA Ce  BLIENINORCH-
Hue oneparnx X maxommrceA 7T, % To x 7.X. (pme. I0B).
~ OTE OUEPEUEN UPOXOXRADTCS,NOKA B 3aBECKMOOTS (7 (FU-Cr..-7)
or £ =e wcuoader XpwpoAXHefimZ yuacTux. HExe mpencTaBACHN TBpe-
MeTDU mpouecca Xxx medref w/p Bocrem npm Y = 8,1 o"‘I;

Ty = 5620 vrm. T, ~ £90m, T, = 5,7 wem.
poiteco PRIBNTES RACATEAGENY HAUDARCHER CHANrS B RAHROM CAP-

980 ¢ TOMEOCTIN R0 4% GUECUBAGTCR TPEMA SHOGCHAAMN BPEMOHN .
peRaxeatiym.
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240 T mus

Prc. {0 Qumpepnenende ONOKTpa BPOMEHE DeJAarCAUNE 1aAA [-Io
Tina mapadwrncrHx medrel mpm v = 30°C, r = 5.1 a""‘I
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0.2. [DiMeHOHWE IECKPRMAHAHTHOTO ARAJE3R WIS ONCHEKM
CHOKTDP2 BDEMEHE PEeJIKCAUNH

iIpn pedopMamm® ¢ NOCTOARHOR CRODOCTHY OABHIA napadrHMCTHX
He¢rell RpuBue CTPYRTYPHOR peJSKCANUN RACATEABKOIN0 HANDAREGHEA CIEH-
I'a MOXHO ONECATE X3 CNEeRTpa, C¢OCTOAmEr0 ®s JBYX,TpeX Hﬁmﬁpemem
POABKCALNA X B RAROR~TD MePE BCEO OHE XO0POmO ONHCRBAXT PACCMATDY-
paewid upouscce. Xpmreprex wudQpe CHEKTPA, T.€. KOJMUYECTBA HROOXO-
JOmo 0 BDeMeRi T MOXeT CHTH HCNONBSOBAHA TEODEA IMCKPUMEHOIEK
woxexel /2/.

[yeTs PR X3yWeHEM DOJAKCENNH KACATEABHOTO HANDAMEGHWA CIBHIE
rapad@Eac THX Bedrel zHNOJMeHD /7 JIRCHEPEMEHTOB K TOJYyYEeRHHEe De3yAkh-
TATH OMECHBARTCH ABYME MONEJNTM, KOTOPHE UMENT ONITHAKOBYN MEDPY
nnedaTEeRocTy. Toraa, 4rodH OTIHATH NPeNOOYTEHES ONHO# K3 IBYX MON6~
reft nesecoo0pasEO OPOBECTH XONONHMTENBHNE BKOIEDHMEHTH, YCJOBWA

MpORENHEA KOTODUX BHOERPUDTCH [0 MOTONY DLOKCa~X¥Aia, METONOM IMC-
KPIXGO{OH FHO'O &HALESA.

iIpRMED.

IgcxprMptiaRTERE 8HGIM3 DPOBCIOTCH B cnemeu popAFxeE., Ana
pacueTa RCC.I@XNOBAHA RDPHBANA CTPYKTYPHOR pe.mmam HEQTE MeCTOopOR-
Rei®A FOOTOH IPK { = 8,1 ¢ -1 (pmc.9). [rers PeMKCAMAA KACATOAbw -
HOT0 HINDIXOHRS OMICNBEGTCH JBYMA MOISHNAME: -84 COLSPXAT TPX #
w1-9eTHDO ‘BHAUCHYA RDEMEHH PesaKCAUUK:

- L
-~ 3/8/0 7 + 2381€ ?51- 33,77¢ %7

-*/ ) I momexs
,t 2
T, =3246¢ 7L sc4e P3ep544e 3007
P I KOMRHD

C nomonrn mraedtnoffl xae yesmuelnoft perpeccuy I JACHepCHH Oie--

HE29Q0°CR C4PAMETDR C0OXX NDGILAGCSSCHENX MOReXed. PYHRUMM pP2IPECCHH
P 4
C ; A IRCOEeDCHH 54:' onMperesAvTCA 0 HOPMYauM
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- YECJO MOBTODHHX ESMeperuit;

A
8‘:’ - BHYRCJCHHE IO /7 -04 MOXe/™ SHAYeHRA:
T = YaTeMaTrYYeCKoe OxniaEue = I//7 f T,

/] = YHCX0 BHIOJHEWHHX sxcnepmemﬁ

/0 - YHCJ0 IPeLIOXeHHUX Momened.

B rameM npamepe /7 = 5 ¥ = 2. I1xa xaxnoll MOXeNE BEYYCw

JaerTcA IIOTHOCTS pacnperedeHaq Bepom'mc reft HadrmraeMoro saaqﬂma

P(T ), onpeaensedas mno tpOpMyne
7 () A fnf
0 ‘z../ﬂ} / 1 =T / 7
(<) - JGE] -l

Al .
Snecr T % T, (7) ooorBeTcTRENED BMYHCIERHOE 1t HIMEPEHIH 08

S8HAYGHES nanpnem B/ ~0M OmHTE, B ;ajﬁme I ppencTaBxedy qMC--
/7

ReHOHe SHAMEHHA I 5""’6;,‘, 2 /’ZI' / , BHYMCHOHHENE IIZX HO(-

TR MECTOPOXLEHER BOCTOR DpK g‘ = 8,1 c"I

Tadxena I
:Rf..{._fﬂ.r.__# 54- 1_,0/3 ﬁ! é;’-'- ...! 5?_ -!’3@:”} -.
4 1.725 396,9 00,0198 68 608,5 0,081

511,57 I160,9 0,00984 IOI,90  III8,8  0,0II2
387,52 8878,9 0,0II20 25,87 . 89%,I  0,0I25
310,10 720,67 0,0II24 6I,23  I0%R,0 0,017
259,30 638,5 0,0I39 125,77 9451  0,0I20
224 51 607,8 0,0I36 109,36 683,6 0,014

-

Ww o 3O m;m
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Tenepr BYMMCAADTSA AUPDHODHEHE BEPOATHOCTE MR ( /7 +1)=r0
ooxTa., T&R K8K empEopHEds pepoaTHocT™d® ( /77 + I)-ro omira ABIANTCA

ANOCTePROPHFMY BEPOATHOCTAME /7 ~T0 OMHTA, TO IO TeNpEM Exiteca /7/
areCTEPROPHAR BEPOATHOCTR XA /7 =IO ONHTA OnpeneldeTcs No QopMyXe

/,7/ J(ﬁ‘/} /0;@‘ //7/

XN W I
rIe e/’ 7] aNpROPHAR Bepo.q'gnocn. OTHOPT.II&E"H K /" ~0ff MozeJm.
/0

LCAM EAvANBHHE Bepomoc'm;?w) Fe W3EEeCTHH, TO UX IDUHAMAYT Pap~
e I/ ., B HameM cayvae Py = I/2. ]l paccMaTpEBaEMOr0 OpH~

weA (5} 2, “4) ,5} e &
'Df - “??ff Z%.A" / W, (47_27"/;5757/—)
7 7 2 2

.=."" _-_ st A o e . e o S o

/¢ 4 /
* f‘V /fzfﬂ;fpf’*'/p/z' r (7]
Tax,nocte NPOBEXRHESA 5 mcnepmemfon NpRREM3ETCA, UTO ofe
KoxeMd uxesTmEy, Tepepw IaR mnmc.uem ALOCTOLHOPHNX BeposTHOCTEH
¢/
i S5~7C SRONEPAMEHTS BOJATaeTCA w* 7/ < Pz( = 1/2 , Torea

p (8 4590198
G(9.0196 + 9018)

y, f{/ﬂ (ié' 0/6/_ B 048
Wa 0198 )
AHAXOIEYHAM O0DAsOM BHYRCJLINTCA &ROCTEPUAODHEE BEPOATHOCTER
)t KAFAOTO UPEZBEREHTUrD IRCIEPUMERTA.
Yeaonug wponexenrs ( 7 + 1)=ro smira subrpaercs T8K, 4TOCH
MORAO GEEO NOTOM DAJMNIKTS XOHTYPRDYIUME MONG.M. Jas 5TOR ueXm
CXYXAT RACKIMMWHERTHAA ¢yERAa A, , xoropas B JRHHOM CXY1d2? EMEET

LRR:
(m), -M'/V A )/
e |

=48 ;

)
K, u.i 74
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- /nr ¢
rne z;”’ /) . 'z:,f” 2) -~ BHYNCNGHIOC SHAUGHNE IORAsSaTeXs JAA nepsol
¥ propolt Momesm coorBercTBeHEO B ( /7+ I)= oM omice,

3ayaBan 3HAYEENe apryMeHTa [ /_/ m’z MOXHO BHYECAATL 112 MoCoR
MOJ(e. % @/md .

lpecaexyamas Uedb XOCTErAeTCA X3 YCAOBEA Maxcuayma A,

Ecom A:_ He NKOCTHI2eT M&GKCEMANBHOI'0 SHAYEHMR NOCAE NPOBENOw
HEA /7 ODHTOB, TO mposomared ( /7+ I)-ut srcmepmMeRntT, yTOIRADNTCHA
napaMeTpr Mojxesnell X mMancEMyM QYHKIDM. /', OTHCKHBAETCH ¥3 yOIO~
pEll { /7 +2)-I'0 3KCMEDPMMEHTA. JKCTIEPEMEHT MOXHO XOEYATH, KOr™Aa
ﬁnepmnmm ff?./ ”{:Tann CTONP DADITNME, 9TO MOXHO GyZeT OTRETH
mpexnourerze oxHolt m3 Moxcxae#t. llocae HpOBENCHEA O YRCOEPEMELKTOB
% BuuEcNeEME K, TpOBEJeHO eue YeTHpe SKCUEPEMEHTA,X NOCKe N BATH
OMHMTOB SHAYERKHA 1AA BEPOATHOCTER noxyvavres P% = 0,675 X
Pg = 0,350 coorBerTcTBenRo 1A nepsod ® Bropoft moxesm., IlosrTomy
NPeXNOYTERNe OTHAeTCA MONEXR ], HECMOTPA HA T0, wro I MOXe h Ch=
MepX¥T 3 BPeMeHE  BTOpad -~ 4 BpemeHM pexarcammx, Ha pmc. II
IPSRCTABACHH NSMEHEHHA BeLOATHocoTell B SARUCEMOCTE 0T DPOBeXOERH
OXCIEDEMEHTOB ILA PeNSRCANME KAacATeSbLHHX HENPAXeHER CXBEIG NN
paspymeHEE CTPYETYPH BedTR MECTODOXNEHER DBOCTOH, ROIZA

j = 8, IO_I.
5.3. OneEKa BSallagmNBAHER B TPYOOUDPOBORAX.

Homyxbc naBJeRES, BOZSHERAYUEZ B HOKOTODOM GOYSHEN YPYyOOUpPO~-
Boma (BasuBaesyR "BXONENM") PROUPOCTPAERETOS HE MIROBEHEO, & ©
HOXOTODHM sanasmaéneu DO BPEMOHK B APYIOM CCUGHRM (HASME:GIM
"BHXOIHEN") .

Ecxa mSBecTHN "BxomHEe"™ X "BNXONHNO"™ YAHHENe 0 PRCHPOCTPANY-
HED JABAGHNSA, TO CTRHOBHETCH BOSMOXHNM NDPONSBOCTN ONONKY XAKNOY'O



Fn

/7= /CAL
4 & 6 7 & oretrmo8

Fue, Il. 32BacuMOCTH BEDOATHOCTH OT YKCAZ ONLITOH:
a) Mecrcpoxnenne bocroH ¥ = 8,] c'I; 0) mecropoinenne Bapux ¥ = 72,9 c:"'I
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BpEeMEHH 3anasmyBaHmA. g 9THX nexelt MOryT YCNeIHO NDEMEHATLCHA
KREeRTHEVKAONORHNEe MEeTOINH. ToTHOCTD ONEHKH 3aUaSFHHGHMA IPN RONONE-
- SOBAHNE DRINHYHHX METONOB MOXET CYMECTBEHHO OTAXYATHOS.

flyoTsh B IBYX Pa3MUHNX CEYEHEAX He(TempOBOY JAHN HSMOHEHNA
RaBACHEA PI( Z ) nm P2 ( £ ) B 33BHCEMOCTH OT BDEMEHX.

fIpx paowerax MCIOABIYWTCKE HAHHHe, NOAYIEeHENEe Ha creHxopol
JOTAHOBRE OpX IyCKe TPYOOIpOBONaG, 3anoIHeHEOro napadmixcroft
nedTs0 M/p Bapur. (pme. I2), B nBYX BODHARTAX; B NEPBOM ECCAENOBA-
Aach HeQTH 63 paspymeHus CTPYETYPR, dUTO GOOTBETCTBOBANO BPeMOHE
00TaBOBKE ("oTmuxa") T, =oo, BO BTOpOM ~ BpPeMA COTAHOBKN TOCXe
OOXEOr'0 paspymerRA paBHAIOCh T, = 2 .

PocT yBeITYGHWS JBBJCHEA BO BTODOM CEYOFEN TPyOO.IpOBONA
IPOECXONNT ¢ HEKOTODHM 3anaspHBaHmeM 427 ., B 9TOM cAyYae MOXHD
3RITACaATH

A(e) 'é’ﬂf‘f/ “€(t) (2I)

rne PI( ¢ ‘), Pz ( £ ) - nanpgenwe Ha BXoje ¥ ENXOLE TPyOOnPORONA;
'~ S8IASIHBARNG;
& [ é/— ONROK HACINNEHEA NABNGHES HA BHXOLE.
TpeGyerca EalTH ONEHKY SANASIHBAREA T , YTO MOXEO CHeRATH
pasAEYHEME METONAMHE. '
MeToxn HamMeHEIEX KBAXPATOB.
COrMacHO STOMY MOTONY HRXONETOS TARAX ONSHEA $ANAMNMDARNYT
Z', opu KoropoRk CpemHeKBANDPATEYHOE OTKAOHOHES

G-/ [ae)-Ae)f

OPMEAMAST MNHEMAXBHO® sSHavemue /3/ ,
‘3pecs £ - MGXONMAXEHOS SHAUGHN® SaNSINBAKNS,
£° ~ OlIeHOYHOO BANRIXMBOHNG.
Ipz 9TOM OUORKA SBUASKMBAHRA CBONATOR B . ONPAXSIOHHD B3ANMAO
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L e
+: | ——

Pt *  Stte——— p——
6 75 30 80  L20( wew

- ———————

. ] J &0 ROL wer

Puc.12. Uswekenue gasierus B TLYGONDOBUSE B HaUMmIC
8)-P (L )= ronue 6)5115’2(513) padonero

yuacrks rocie nycka To= ee (0) u T=2 uac(x)
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KOppens MROHHON QyHKUnH A’a B(E}' 8 BPEMA 3SaNASINBAHKA DACCMATDH-
BAETCA KAK BPEMA, COOTRETCTBYNNES CMEMEHED MOKCHMyMA B3BRMHO «XOD~
PeNARNORHOY QYEROWE 0T RAYaJA KOODIKHAT NJA TAROrO Kascca Dywrprlt
Py, A KOTODHX

2 (o) >R/u) o Udto
BsagmMHO-KOppeNsu¥oHHas Qynxqua A
npemrémeaa B nExe f4f

» /{'/ OPECAXXERHO MOXET ONTH

Ecau paccmoTpets ERTepsax (9 wmm) npr Af= 0,5 wom u3
pac. I2 noxysaeM xanHHe A= I8, talx. 2.

Tadaria 2

ﬂﬂﬂ“-ﬂ-_rﬂﬁiﬂﬁ“_‘_‘-_-r_ﬂ-'_ﬂ‘-“‘-‘-“

5M4I¥2§3!4;5§6;7 !9

W sme O mr g n o ew em e e e wn EE s R eke oun S ST e aw o -_-l-r——“

P, 0,7 0,38 0,55 0,8 0,95 1,08 1,045 0,89 0,76
P, 0,03 0I5 0,24 0,2 0,418 0,5 0,57 0,575 0,525

o

e gy iy gt Gy o v My Sy Jar s b it Gk A Jaib WF S AF i B Gl O aEy daiy e e A S A B g

_-ﬂ-mﬂn“ﬂﬂﬂﬂ--ﬂﬂﬂ'ﬂﬂﬂﬂh-ﬂﬂ-“-ﬂﬁﬂﬂ

B ma-l l ] ]

ﬂ#-—ﬂ- e Al W e e A -ﬂﬂmﬂr— e Al Wb A geu s

PI 0.675 0,618 0,57 0,535 -0, 0,43 0,47 0,457 0,4ds
P, 0,48 0,438 0,4 0,37 0,3 0,3 0,3 9,82 0,35

Wl anls U Jw P AP WP S 400 WP 4 gl ik S o o SRF S i iy Gl W b S WD g AR ey olF B G o S

o @om.ue (23):
,.., p /ﬂ/.‘_ f ﬂ/ﬂ//?/ﬂ/ -4 127636 = qgcsz&#é‘ ;

Realt) = )f A1) 3 (1= % L. 4750004 = 270465

“m g

Kanl</ = Q290548 , R, 4 (3]~ g295984,



Fos 14)= 0296053 ;
R s, (6) = 0285257 R
B3arMHO-KOPPEIIAOREAA QYRKUMA ROCTHIRET CBOSro MAKCEMAJBHOIO

($)=020/078

3HAYEHNA UPR /7= 4, MO3TOMY ¢ TOYHOCTHED [ WRTEpBaAN2 MUCKDETROCTH
(mara) MOXHO yTBEDXIS8TH, UTO q
T =~mal =4-GSrmm 2 mw

B3amMH O-—-KOPPeNALHCHAAA (IJyHmn;m BNURCTAETCA LA BCEeX HHTEDBA~
NoB IMCKDETHOCTR, B 3QBMCAMOCTE 0T XapaKTepa PAacCMATPRBAEeMOTrD
Tpoecta MO¥HRO NDEACRAIETH BO3MOXHNY WHTEDBAJ BPEMEHN 3anNa3IHNPA-
PY¥S ¥ ROCTATOYHO PECCMOTPETH JAPWE 270T ZHTEPRaJ., C JDYI'0H CTODO~
HE UDE GoxpmsX 3HaveHusx 77 dQopuynoR (23) mompscpaThed HeNs3A
/4/.

B rampsom cJyvae dopmyaa (23) BHONME IDHEMIEMS, TAaK KAX eC-
XZ MPErNOACKATH, 9T0 OWACKE Re npepumaer 2%, TO ROMXHO YXOBAOT-
BODATHCHA yCAOBHE

5 at (24)
Meron pecobux QyHRuME.

Bpenenas necopux Jynxumnit W/A) noanoaseT ypasHewue (2I)
CDEeaCTABKTE B c.nenymeu )9 (- K

R (¢ / w/»} [t-4] dAJEfe/ . (25)

3oMeRaAn mnneme {25) ee MCKPETHHM aRaJJOI'OM S8MHmeM:

B, =5 Whyj +€;
' : Lo o Cem _omax
(4*4’4---, , /?'.atf / a1,.../14, K -;Z-'/
HaXORATCA TOXEe OMCHRN BecOBHX . RochmmentTon W , mom xoro~
PHX CDeMHeXBANDETHYNOS ma:mae



ar
NPEHREMAN0 O MENWMAJBEOE 3HadeHHe. IAA 3TOro ,0MEBHI[HO0 ,HeOCXONEMO

a9 |
7 =0 [n=4,...,A]

oxygaercs cnc-rema JEnellANX arreOpamdecKEX ypalsHeHul, KOTO-

OOASYATO

pan B MaTpuyHof QopMe EMeeT BHEX:

GW=4, (27)
_ /7
SN G {9,,% 9;1:_/' - /}':,"{?' ‘.é: 7 /"%’-m :
W 6, ;2
W M‘/f ) J = Jf ) ‘;; Z ‘2;-/”
Wn 5 (2K

Pewerye CHCTEMH KMeeT BHA:
— -/
W=64 (28)

Ing payee npupefieHHHX JAHHNX, €CJM CyMMEDPOBaTH WHTEDBANH HAYISK
¢ Hyas, TO nomaarcﬂ

Do = ——3 )_:, 0By = 15517

Jor = 777 ,__ ;,04/9‘ = 46344

Goz = 15603 [ G,y = (687, Gpy =45306 ;
/7-5 f; B hro=183%3 .

AHONIOTEYHO ONpeneAAd OCTAXBLHHE g ”C’/ 'n o TOXYIEEM,  CHEXyRmY®

Gps = 15077 ;4=

cCuCTeMy ypa&BHEHHH:
(5597 W, + (6344 W, + 1,6603 W, +{5187 W), | K500V, +{397TWs w8 .

LOSH4W, ¢ 1735 W, +[T76S P, + (7443 W), {6556 W HSHON, =050
(663N, + JTI6SW, +18428 Wi +8358 Wy + {7641W), +{ 033 Ws=4 125
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16187 W, + {1943 W) + (8358 W, + {8574 Wj+{B317 W)~ (7282 W), = 2,755
[ S3O6 W+ (6556M, + 47641 W+ 18517 W, ~1843 W) * 17851 1], =2 2568

45977 W) # 415199 1) + (63131], + (1RB2 W+ {T8S( W), + (IR W, = 18978 .
Pemcrnen "CRCTEMH ONpEeleJIArcA Bce COOTBETCTBYKIME BECOBHR
Symaam, [0 MBRCHMyMY OUERKE BeCOBOR QyHIIMM, T.€. N0 MBKCHMANE~

L

golf cocraBaspTeldl W

W, .ﬂ?/a/nﬁ (i=q1,...,x/

onpenesAaeTca CO'ICHKE BDEMEHRHR 3allal3THBAHES:
T = ptal

Tarmu o6pazowm,

o
L

W=02217;, W,=qmo9; W ~-00

Wy=g443 ;  W,=-q4698, W= a, 9.55
G s Wy

Y Cof atelQomun = QSruA
OdueBmnHo, 0cmOK2 OlEeHRH GyfAeT He Goxrme OMHOI'0 EYTEDBasA JIHSKPET-

ClexnopaTe RO

HOCTE, T.8.
| AT € atl ,

8CXR GymeT BHIOJHEHO yciaonze /3/
.. e ! - ’ 29
mox 67 & 5 W38, [[=a1..,5, jiu) (29)

e
5:0.- 17”,"\//-"(”"".///:; ;4./‘,.7.;{{ :

h‘,/ LBCNEPCZA OLEHOR BecoBlUX KosdPuuneuTOB.

PacdeTH 0 IByM MeTONAM IMOBOALJICH IJAA CAYUSOB T = e K

T = 2 986 ¢ PASTMNEHME WMTENTaJaMX MNCKIeTHOCTH . o & = 0,5 wn.,

c
Al= 0,6 vz & Al T wux InA egarepsasa (9 MuR).

Peayner7ATd pacHeToB 0 IBYym MeT0Iam DDYBENEHH b Tadx. 3.
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Tadxxua 3
e —————————- mmm e - ———
8 1 Merog BaumeHpmMX XBazpatoB_ _!_ Meroy BecoBof QyMINE .
MHH. : HPHTO-_-_ o ' UpnTD-:z'q EanTozﬂianTo:Zq

0,5 C=4 al=2vmH T =5 al=2 5vmr  =lsl=0, Surn £ =2 al =Ty
0,8 T =Ral=I,6bMad T =3af=",4vaH £ =lal=0,60m T =2af-I,§m
T 15'-_-24{:]:@}{ T =3ﬁt=m ?#hé#lm A ‘-'-'IAt !Im

SEE G SEy NP JaE wiy G G Sk T TEF A AR W o Gy e ein upy o g GBS g S e YR Gk o WD P AN gav

[Ipy pacuerax 00 MeTOXY HauMEHBINX KBAXDPETOB B38MMHO-KODDEASI[RON~
rag QyHruua BHYRcadercs no Qopmyne (23) ¢ OmGKO} HEMROro Goxbme
2% na cnyvax Ty =2 ux £ 2% T, = a , 170 noarsepxnsercs Qop-
myaod (24).

Kpome rToro, npE ONPENENEHUM BPEMEHH SamasuBaHMA, BENAY MO~
KPeTHOCTE PAacCMATPEBAEMOR OGJBCTH, OUMOKA MOXST LOCTEYD  OAHOI'O
FHTEDEAAR IMCKPETHOCTH, T.e. mpEAl = 0,5 vux xo 5,58, mx

aft= 0,8 mmn 1o 8,9%.
Ilo meTony oneHxm BecoBpol QymmiNm oumdEs OUPENGNERNS BPEMEHN

8aNASAHBAHAA He UPEBHWAET ONHOIO HHTEDPBAXE NHCKPSTHOCTE ULH BHOOA~
HeHmm ycJaosma (29).

B PACCMOTDOHHNX CXYYASX UPR WHTEDBAXAX INCEPETEOCTR Al =»
=0,5me £ Af = 0,8 wmH 970 yCROBNEe HE BHNOINKETCA X JNIb
mpx Al =l T, =a  yoRODHE BHNORHHMO.

TleflcTBNTEALHO,B STOM CAYUSe BECOBHe XKoad(MINORTH PaBHH:

W, = g/79, W,=418, W, =qose, W, =qasr .
Torga -
maxj%r'zé’zéi , S0y T G234, W= A—%’- =/
H ycioBEe BRNOMHASTCHA. OWMNORAS ONpeNGMeHRA BPOMOHN 3aDASEUBANER
B JANHOM cAysae xoorEraer  1I%.
PesyxbraT™ pacueTOB NPEBOAAT EA NEPBER BIIXAN K NPOTABODe-
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YEBCMY BHEOLY 00 YMEHbUEHRE 38N1A3INBAHEA C YBeJWIEHEEM BDEMEHN
OCTAHOBKE CUCTeMH. OZHARO HEOGXOXWMO YYecTh, 4TO C yBEJWieHHEM
BpEMeHY OCTOHOBKRE CTDYRTVDHO-MEXAK¥UecKHe CBOMCTBA yCRMEADTCA W
CHCTEMA NPYHAMAET TBODHOOCPSSHME BEN, MUMIYALC NABJSHAA B KOTOPOX
pacnpocTpaIeTCss OHCTpee,HeZenu B CHCTEMe ¢ pa3pyUeRHOR CTPYKTY-
poR, rme meolaanapT BAIKGCTHHE cBOfCTB2 W mMrccHnanwA BHyTpeHnelR
PHEPIUN NDPCRCXO0,AT AKTHBHEE

o.4. lccnenonanre p/mARMA R00aBOXK navadmya Ha pesarcalAOHEHE

cB0%cTBa HedTel

C oroff Kessw ONAR TpOBENEHH DKCNEPUMEHTH Ha VCIrABOBKE, CXeMa
KoropoRt npuBexeHa Ka prce. I3. YCTAHOBRA COCTOAT U3 CJACHYDIMX DIEMEH-
TOB0&NS0HS BHCOKOr0 RaBAeRuA I, pem'ropaz, xoHTellHepa 3, Kanuanapad
Lo padogsero ywactka (= I00 oM x gmamerpom 7 = 0,4 oM, 00~
pa3vordX MAHOMETPORS, Kparuwos6, repMncTaTa’.

B 9KCNePEMCRTAX NDEMEHAIACh HedTh C IIoTHOCTHL 896,1 xr/M°
¢ DocJenywweZ RoGaBKof PA3AXYHHX KoHUeNTpauu? mapaduna ( & =3,5%;
5.5%; 7.5%).

TevmepaTypa ILABACHKA napafrHa cOCTaERASAA 36°C.

OruTH OHJX OPOBEREHH NPK TEMIEPATYyDax HWXEe TeMNepaTypH XKpu-
craumaznen napadana (T = 30°C), ® npw remmepaTypax BHme TeMnepa-
ryou naaBaeRns napadwxa (T = 40°C).

gﬂz KAXNOR KOHI'eHTpAUME napadrHa ODK DasANIHHX TeMIepaTypax
ONJX CHATM KDWBLE BOCCTRHOBJIGHEA NamaeHus (vMc. 2 7 3).

3aTeM ONpENeSAIACH pemxcannomme aHaueHusa BpeMmeHd no dopuyae

2
gn ...4_ 4 ......... - /ﬁ. > -—-—- _19.7 y~ _di._
Aﬂ 40 AIQ Sas . Aﬁr ?
rae o d ~ JOTCPMEHEPOBAHHMS MOMEHTH NaBJIEHWA,

""./ apft)ac, 'f e -
A,O - nepem.u Eam:em upx ycranunnmnca' PEXRME EABICHUN;
20~ XoodIBuEeRT, XAparTspusyoum BA3KAE COPDOTHBACHWA.
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Puc. [3. Cxeia 3RCOCPUKCHTANLHOR yCTaHOBKH



P 10, Yt 50°¢
1962 e
,@»ﬁ:ff;;i‘i ==mp===E== == R ‘:;
g et QI W e o
{7686 "x//g/@/"/ﬂ 8 3 8%
‘ ”ﬁl Y*/B
I“; / 4
1569 ,’t /
i
1l
i
1370 11j|
I!
i
77 il [a
if
i
g8l {llj
1
7,84
588 1
392

10 20 30 40 50 60 T cex

Pic. IA. 39BEOIMOCGTH BOCCTBHOBACHMA NABNGHAN OT BElCHUW NpH

Xoduenrpampax nepolume » uwefra 3,57; 5,5%; 7.8Z n
" TOMIIOPATYPe HMEZE TeMIepeTYDH IADRAeHUAR nshajiMa

( 7 = 30°C)



gttt s f—

T 40 0 80 N T cer

Puc. 15. 3aBiCUMOCTH BGCCTEHOWIOHUA NABNEHWA OT BPEMBHA NPH
KOHUeNTPAUMAX napaguia 3 HedrH 3,5%; 5,54; 7,5¢% n
TEMIIePaTyPe Bhie TeMMQPATYPH .JUVIEBASHUA IBPSGEP
( 7 = 50°C )
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PegyapTaTH OIMTOB NpUBSIEHH B Tabk. 4.

Kag BWNHO ¥3 TadA. 4,0pH TeMuepaType HmXe TEMneDATYDH KpHCTall-
AXsAIME mapadmEs Mo Mepe  yBEJOTYEHES KOHLEHTpalnm napadwHa BpemA
PEeMARCENVMY YMEHBUACTCHA 2 LpY TEMIEpAaTyp& BHmE TEMINEPaTypH KpxcTal-

JV3amEy mapadiHa 10 Mepe yBeJMYeEns KOBLEHTpauwX napadm-
H8 BNEMA PeJaKcallA yBeJMYIBaeTCH.

Tedm1a 4

T, °%C ; C, % 5 CeK.
3,5 21,0
30 5.5 15,0
7.5 I1,0
3.5 10,4
40 5,0 Is,0
7.5 18,4

A A Er sl Sy e B e S A B EE way D S s ST SEE WA ARl ik s sy S Sy S WUE WA TR PEe S dalp e

9.5. Mceaenoparme pesarcarmMoHENX cBoficts redred mpx:
BCECTODOHEEM CX28TRE B 00%eMme

VecaenoBaxye NpoOBOIMAOCH HAa YCTAHOBKE, cXema KOTopol mpemcrab-
JAEHa HR DEC. 16, cCoOCTOAmel B3 CASNYOUMX y3/10B: RoHTelHepa I
00™a3l{0BYX MBHOMETDOB 2, 4;5 eMEOCTH ¢ BTHASHIAMKOJIEM  O; BEHTH~
A 3; vaHrdoaelE 6; npecca 7 m repmocrara 8. Konreiuep o
HedTEY ® COSHEHUTENPHaS TTYOXA IOMemamck B TepMocTaT. OMHTH apo-
BOXMMNCH NpH Temneparypax 36,5%; SI%; 63,5°; 71°%; 807, nepmoe 3ua-
YeHNEe TeMuepaTypH CQOTSEeTCTBYeT NJIACTOBOMY. ILIS DOAYYEHHA JNOCTO-
BEDENX 3HAYCHWE JaRNEHEA ¥ OPeNOTBDAMEHHsI 3aCODEHHMA GCYpPAOHE MABO-
Merpa B CBN3X ¢ OompmoR BASKOCTED mccyenyemoff Hedrzm B Romeﬁﬂep 38~
npapaferca STEJGHIJMROAL, KOTODHR raAmesee Hedr® ¥ HaxomITeR B HExHel

98CTR XOHTelHepa, OTKYIA ¢ DOMONSLD TPYCOUKE COOCMRETCH ¢ MAHOMETDOM.
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Hedrb B crakaHe pasorpesanact no 90°C u npu nMpexpamexuK BHfe-
NEHUA T'a3a 3&NPABNANACH YEpEs BEHTHAbL 3 B KOHTEHHep NpenBApHTei(b-
HO OTBAKYYMMDOBAHHHA ¥ 3&MOJHEHHH) ITLIGHIIMKONEM. OJTUAEHIIAKOND
BHITYCKANM uUcpe3 HWAHEEe COeAMHEHMEe, KOTOROEe Nocle 3allONHEeHUA 3AKDH-
PANOCH ¥ NPOBEPANOCh HA I'ePMUTUUHOCTDL, JKCHELMMEHTH LpPCBOJUAMCH
p caenyomeit nocxrenosarenbHocTd. llpy BRIOUEHMM TepMOCTATA HAOADAA-
JOCh TIOBHMEHUE RABJGHHA. B DTOT XE MOMEHT BEHTHAL 3 OTKPHBAJICA H
c6pacHBaNiOCHh faBletixe B CHCTeMe. Horja Temneparypa B CUCTEME yC-
TaHABNUBANACH, BEHTWIL J 38KPHBAJICA, Jasil2Hie COOTBETCTBOBAAO
HyJAeBOMY 3HAUYEeHUNn MaHOMeTpa 2. K BeHTHan NogcoenuHAercA Tpylbouka,
KOTOpas OCBOCOXHAESTCA OT [A3A ¥ JOCTHIr2eTCA IePMEeTHUYHOCTb B CUC-
TeMe ue.nuf{:uonhna 6, manomerpa 4 u npecca 7. Jasnenne B KoHTehnepe
cosnapany npeccoM, u npy P = 784,8. 104 H/llz duxCHpoBaNoCh CHIXE-
HUE NABNGHAA B cucTeme B puge 3asucumoctTu P=P( ¢ ). lra yuers BAUR-
HMA CEMMAEMOCTH MIMEDHTeLbHOR cucreMu OHAM NpOBefEeHH ONNTH B TOH
X8 NOCTAHOBKE, HO NPH 38IIONHEHHM KOHTeRHepA ITUNEHPAUKONEM. Pesyan-
TaTH MCCRENOBAHMA MpUBENeHH Ha puc. 17-24.

[ip# NOACUCTE CEMMAEMOCTH CUCTEMH JTHAEHLJHKOAL ¢ HOHraD
(pue.I7) naGappawrTca JBe NpPAMHE, KOTOPHE COOTBETCTBYNT CXHMASMOCTH
STUASHIAMKONA CHUCTCMH QYPROH-TPYOOUKa, & TAKXe CEMMAEeMOCTH Ccamof
uedry. Or0 XOpOmO HaGADAAETCA NPU HUBKUX TeMepaTypax, KOTKa Bpe-
MR DejaKcCauu i ITHASHIAAKOAA M HedTH pasHoe.

Jea nudbepenumanuy ppemenu pesakcauuu u3 xpusot P (L) ana
Hepru BHuKTAAN rpaduvecku Lpusyn P=P( ) nas BTAXOHHIrD BTHAEH-
IAMKORS IpM Tolk xe remnepaeryps (puc.22).

lanee npu nojcuere cEuUMaeMoCcTH Hedrd OOPACATHRAAUCH MNOAJREH-
Hue kpupHe. PesysbrarTh o6palorxy MpHpefeHN Ha puc. 24. Kpusue
4,5,6,7 xopomo ROXa8TCA HA RPAMYD.

AAR omcanusa nopeaeHus Hedru OpU HArpyReruu AABICHHEM MOXHO

MCIIOXLIOBATD MPOCTEAMYD DPEeOoAOrHUEeCKYY MOAeNb BASKOYNPYrofl XMgrROC-
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73575

686,7

H/M 2

Puc. I7. 3apucumocrs P=P (¢ ) NpH HArPpYREHUH B
o6beme: I - aruneHrauxoxas T=36,5°C

2 - HedTL+OTRACHI'AMAQID
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Puc.I8. Sanucunoctds P=P(T ) npu merpyxeuuu » odbexe
I-9THAIEHIGHKORDL, 2-Bedyh: + STiiexraugoas, T=51°¢,
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Prc.I9. SBasucuvocts PP} npu Harpj*e:enm B o6béNe

I - biﬂﬂaﬂrﬂﬂxﬁ.ib T=-'|= 63:' 500
2 - Hedtb 4 STHMHCIKKOTD
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. t,vac
Puc. 20 _ SapucudocTds PP t) npn marpsxesum B o6séne

I = gewpenrox=onb, 2 - BelTh + ITHIGHTAUROUB, T=7I0C
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Pxc.22. 3asucmmocts P=P (£ ) ana aTaxaoHHOr®
STRACHIAKROAA NpHX HATPYBEHMK B 00BEMe Npy DPA3HHX
veuneparypax: I - T=36,5°C; 2 - T=51°C;

3 - T=63,5°C; 4 - T=71%C; 5 - T=80°C
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Puc.23. PenakcalMd JaBnleHuxk NPHM HAPPYXEHW: CHCTEMH
(redrh + BTHASKrAKKONb) B cObemesl - & = 36,569C;

2 - ¢ »5I%; 3-¢ =63,5%C; 4 -t = 71%;

5 -~ C = 50°C
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e Joirra. B coOoTBeTCTBRIR ¢ 3Tok MOlennk M3MEHEHWE HNABJEHHA noche
" RATPYXeHRA ONMCHBAETCA ypaBHEHNEN.

¢
Ple) =R+ (P-A.)e T (30)

A . - IABTEHEE COOTBETCTBEHHO B HUUANBHNH MOMCHT

—

f
BPEMEHE X UNH [ o= .

T~ -~ BPEMS PEIAKCANMKX.
T oppenefieHnd BPEMEHN peJakcawmmn aapucemmocts (30) mrecdpa-
8Yy6TCA K BULY

o B _[f
A(t]-Poc T (31)

3aBucmMocTh (31) mpu marpyxemyu Hedrm NaBieHMeM B KoHTERHep?
IpuBeneHa Ea puc, 24, rfe xpEnue I,2,3 OmMcHBayT saBECEMOCTDL (3I)
UpE HArDYREHWH NSBACHWEM STHIEHIVINKOXA, a XKpwewe 4,5,6,7 - OpE Ha-
MPYXEOHIR XABJGHEEM HefTH ¢ y49ercM CXUMAEMOCTH U3MepATEeJbHON CHCTeMm:,

Bannbmocrn 4,,6 ¥ 7 Ha PHG. 24 COOTBETCTBYDT TEMIepaTyps
wconexyemolt medru 36,5; S5I; 63,5 = 7I°C; OpY Harpy¥eEMM STHREHIAR-
KON saaﬁcmmrs I cooTBETCTBYET TeMueparype 36:5%C; 2 - 5I°%C &
3 - 63.5*; 71 = B0°C. Ina onpenesieHMsA BpeMeHE peJaxcanpi mpE T=80°C
CuXa B3ATA RpuwBas 3 ®3 Prc. 24, TaK KAk Ea Pre. 21 REEHO, YTO KDX-
mue P=P( € ) fia HETM M PTHAEHTIMKOAA GOBNANRDT. OKCHEPYMEHTANL~
HN® TOYRE ROCTATOYHO XODOMO OUMCHBANT IPAMYD, ¥ BPEMA DeJaKCamx

OHPEXENANOCH N0 JTHOBOMY KOSPIMIEEHTY. BHAUECHRA BDPEMEEH DEABKCA~

O¥N Jid He(TH B BaBHCEMOCT™ OT TeMNepaTypH NpABEXeHH B TalX.S.

Tagamaa 5

e Nk sy W EE e b Sy o W gy el gy G Wy e e Ser gy S au el Spe AP ol ouet il WP i SRR e

% 36,5 51,0 63,0 71 80

T, 84 3 25 13 3,5

i Ay e S B e g T o A o AED Wy AP AN S wep SR g R gan AP Sy

Kax BREHO M3 T86d. 5,C yBEJMYEHHEM TeMOmepaTypH peoJormveckud
papaneTp T AR HCcaexnyemoR HedrH ymeHsmaercs ¥ upm 80°C manHAnR

HedTH UDAKTRYOCKN HE OTAMYASTCH OT HEDTOHOBCKKX XRAKOCTER.
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fvac
Q5 ! 15 2 25

Puc. 24 . PenARCARMA ABBIEHMS NMPK CHATMK HedTL
8 00BEME: ITHACKDNTHRONA 1-36,5°C,

2.51°C, 3-63,5°C,
gedti 4-36,5°C, 5-51°C, 6-63,5°C,

7-71 oc-
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5.6. IReTEOCTRPOBAHNE NYCKOBHX JABIACHAK

BSmuanne HepasHOBECEWX 53DeRTOB Ha Hporecc nycxa Hedrenpoposs
onperenAneTcA COOTHOMEHWEM XOPSKTEDHOI'O BPEMEHN DCJAKCAINE ' BpeMe-
HM BHXONa HedTempoBO#2 HAa CTAINMOHADELR pexmMm. Hmxe NpUBOXHMTCA Me-~
TOMMXA ONpeleleHMA XapaKTepHROr'0 BPEeMeNE PeJASKCRIMN N0 KPWBHM pAC~
UPOCTPAHEHNS JAaBACHEA B XKamuunApe ¢ 3actupmel Hedrip. [per HelSoxn-

mrY HATUDYSKEX CBA3L MEXIYy KecaTeXbHNM Hanmpaxex#eM 7 B Kedopumaxefl
T mox0d omcary Moxexern dokxra:

C=0¥+u7, (32)

rae & - MOLYJTh YUDYTroCTH, . - BASKOCTS.
Torma npouecc pacupoCTPAREHEA NABNEHMA OydeT ONECHBATHCHA YPABHE-
mweM [I0)/

K2 P *a______ z,f Jﬂ 0"'50 |
ct 2t T gt "ot (33)

HpeatTefuramEl KooQQHIMEHTOB 3TOr0 ypArHeHMA NPORSBOENTCH HA
OCHOBE peﬁ:em odpaTHolf 3amavn. B cayvse, Xorgs O4MH E3 KOHLOB
RamuLISpa SAKDHT, & HAa APYI'OM KOHUE NocXe LAMTEABHOI'O NOKOS MI'HO-
BEHHO NOANHMMAGTCS JABNGHEe P, mMeeM:

I'PAHNYHNE YCAOBRA

(34)
HAYANLHNG® 7JCHOBHS
4
g = qe ~Pt =0 (34a)
Secs mox P (X, £ ) nowmMmercs NpeBHWGHME NABAEHRA BAJ HAUAXEHEM
(otwmo aTMocdepnum) { - pauna xwmULIADA .

Torma xosdfaumenTH ypapHeHMs (33) HAXOmATCH HS CECTEMH aaredpaK-
YeOKNX ypapReRxf:

pm"qr

A
cﬁy?t ' (35)
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p.al hi!l f
/_[ ?:—,ﬁ%‘ : (36)

y¢  shibl-«
A (T e A Ry o Sc/ﬁ-wz (37)

Sed L =tm AL,

L~ o=

M; - ﬁ ‘[79_.. AL t)] at, c¢=qf;
ﬂ/l,ff/- IaBJeHRE B KOHIe RAMWLLALE.

Ompenenss & ¥ 4 %3 ypasHeHmil (35-36), Haxom KoafCrmmen-
ma x & . XapaxTepHoe Bpema pexarcanzn 7. ‘7 . 3HAR BpeMs
pesar anyy 'Z;,uomo OEHATH NYCKOBOE XAERJeHHe TpydonpoBoig. Oue-
BYIHO, 9YTO €CJM EMEeTCA BO3MOXHOCTE NOTNEDpXZBaTh SayaHHR nepemax
IeBreuuss np® ByJjesol xopocr® HedTH B .Tetzem ROCTATOYHO NAHTENE~
HOr'O BPEMEHM, TO NYCKOBOE IARJEHEe onpeneineTcs No WSBECTHOR Gop-

MyJse
Al = 2% (| (x)

A

rre 4, - HAYAXBHOS HaNDAXeHMe cXBUra (paBHOBECHAS XADEKTEPECTEKA

pAsKonaacTHuHOR cmeTem). OiHAX0O TEXHOJOIEA SKCIVIyRTADME EACOCOB
He NO08BOARET RARTENbHYR padoTy NpH HyJeBOM pacxonxe. llosTomy. nyo-
ROBO® JNABNeHuE onpenesenHoe no ¢opmyxze (x),0ymer saHmxeHo. Ecum
XonyCTHMOE BpeMi paGOTH HARCOCOB NpX pacXoxe OXMSKOM K HyJA® 0CO3HA~
QTh yepes / , TO LYCKOBOe .EBB-HBHEE MOXHO OUEHETS N0 BOpMyXe

A/f’[/ / } - m .
o Besmamie €, MOXHO CYIETH O CTENEEN BXERHES DENRKCAIEORHRX
ofdeRKTOB Ha Tpouecc nycks Hedrempososa, Jpasremxe (37) nossomser
OUEEHTH CTENeH: BJMAHEN WHEPOWMOHHOrO YXEHA Ha fpollecc NMycke Hedre-

NpPOBONA. [IPX BMUOAHEHEHM YCXOBHA &) -ag BAEANES UREPIROHHOrO WIEHA

MIAAO.



Puc.25. Pexaxcaipis faBAGHMA B XOHEUHOM CEUEHMM
KANMRAADA
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MeToIXKa IPOBELERHEA chaenypnas:

~ HedTh NOXBEPraeTCs MEXaHAYECKOMY BOSNEHACTBED X0 MOAHOTD
paspymessa CTPyRTYDPH;

-~ HeTh C pPAa3pPYWEHRORA CTPYRTYPOR 3aJMB3eTCA B KAMRARAD X TEp-
MOCTATHDYETCS B TEVEHHE AOCTATOYHO LMTENBHOIO BPEMEEN (reoGxon~
MO, YTOOH BpeMA TEPMOCTATWPOBAHMA OHJO »C, )s

- JWKCEDYDTCH WIMEHEeHWN NABRJEHEA ,0( 4 (5/ HAa 3AKPHTOM KOHIE
KaORIIADA ¥ CTPONTCA IrpadruecKsad 38BACHMOCTE;

-~ [0 KpEBOH ﬁ/é} (,‘/ HaXOMITCA ACHMOTOTEYECKOEe 3HaReHKe nxapae-
HAA T3K, KAK NOKS2aHO HA DPECc. 2D

~ YHCJEHHHM HHTEeIPHDOBAHUEM ONpeiReJFeTCA 4, . HATerprpona—
HEe BeReTCS IO 3HAUEeRMA / , 0P KOTOPOM DasHOCTH /Q,-—D/[,f/
CTAHUBRTCA MeHblle NOIPEmHOoCTH KE3MEepeHMA IABJCHAA:

- pewaercss umcaenHo ypapHeHme (35), HaxomxTCA 45 :

- K3 ypaBHeHRmA (36) nHaxomuM & # X OnpexeJiAen fz:/;, :

B cxygae, Korga,xpoMe BMMAHRA PemaKCaUBOHHEX S{fexToB HE00-
XOIDMMO ONpenesXTh BARAHEE WHEDUMOHHOI'O WIEHS, WHCACHHHM HHTEIDH-
popanueM RaxommM &, ¥ u3 (37) ompexensem <& ‘.

(Ilpmmep pacueTs.

JXCLeDUMEHTAALENE JAHHHE NOAYYEHH IPX CXeXyIMX InapaMeTpax

I/: BpemMa TepMOCTATWPOBASKEL - [ 4wac, P, = 7,8 x 104 H/Mz. JRC~
NepPEMEeHT TPOBENEH Ha MAHPHUIZKCKO P RefT® NpE TemuepaType 20°c,
xamuanap wmrof { = 410 om, JoramerpoM d - C,3 cm. Kpanas

PEBEREHA Ha pC. 20. |

B Kamem cxywae (cm.puwe. 25) P, = 4,7 x 10t H/I(?; T = 244 .

Beaxrawny 4 HaxOmaM YACKERHNM RHTErPHDOBIENMEM DO GOpPMyae

, 2
4= RT-Z _’i;2£4 al.

rme  ( - HOMED SKCHEDHMEHTAABHOR TOUKH:

m’;‘- WHTEPBuJ BDEMeHE MeXy ( -M B ( { +I) ~X WaMepeHEsa.



Jonywaem: .
QU GOS, QOSQOI3, . QU5+ Q42 5/, Q#r 444
A= Q98-249 > 3+ y 7 ‘1‘ y 3/ + e I+

46 60097 |
*.ﬁ‘%ﬂﬁ 3/ F aﬂ;}q J/,L._a%_f__ J4Q24ﬂf”%‘.

Janee meronou HinroHa pemaem ypasrerme (35). Bpexem o00SHaveHHe
X=/8.[ . B ravecTBe HyNEBOT'0 NPBCARXCHMA UPHHEMAOM'

X -[nz—g— =335 =120
Caenyrame IpAOIUXEHES Haxom no cI:Opuym

Ay =g Mlﬁ,'-"_! 2 ’
ShA,_,

X =02, R~{1

Tax xax pesroCcTH /A' ~ A / COOTBETCTBYET rpeﬁyeuoﬁ TOVYHOCTX, TO B
KAYOCTRS VEWeHRA NPXIMAESM BRTOPOe UDRCAXXEHRe.

Torm [Ol=if/ . Owmym B~13-70 cx -

9.7. Pacuer uaMeHEHHs DACXONA C YYeTOM HEDABHOBECHNWX CBOZCTR

PAaccMOTPEM ZBEXSHNe B TPYOe DeXAKCANEOMRO-DESCTREOR Opem,
PeONOIEUSCROS YDABHOHNE ROTOpOR omucuBaercd chepyomeff MONOXED:

&_é_f_"*e._ 44 y dll//

éy o=KL Or X (38)
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[[pegponoxaM, YTO B HavaJbHEE MOMEHT cpeyR HAXOXMTCA B NOKDS, &
HAa9XHaA ¢ HEKOTOPOrO MOMEHTA XABJIGHZE RHa BXORE MI'HOBEHHO W3MEEAeTCHA
¥ ITPRHEMEET OOCTOAHHOE SHaveHnme. [Ipy aTrou TpedyeTcs pPacCYRTATH X3-
MEHEeHRA pacXxoiJa BO BDEMEHH A YK&38RHOf pesaxcarnoHHO-OXacTAIHOR
CPoI.

SHAYGHRA DACXONR B odlleM CJAyYae ONpeNeJANTCR ¥3 CACXYDEEI0

BNDaXEeHUA: 2L
0 fﬂ 1"'»‘%- Z /- A’c_: éf*/r,. 3&7
7 (39)

4 2QLa
(/4252*&// Zoxl{ . 808

B cay4ne, eciaE //fZﬁ/l/ <¢,‘3¢?5 . ro'pacxo.u onpenessIeTeA K3
caenyniled 3aBMCEMOCTH:

- 2 20 L ' ]
£0 24 -GEr |
= Z__.. —-—BL— 7-& /@ﬂzif':aq' %40)

4 2004
+2aA ‘/ B-(1020M)®
. —/r 3 ; /5: 8G { * / '
26 28
Ecom xe & = O, TO pacxoX papeE
e, L oo

£7 _pI/ o™ 7] Gy
4 2QQ L /

[IpomsseneM pacdeTH no nmqeuaoﬁ dopMyNie NPR JBEXEHKK B Tpyde
wmio 630 m ¥ ;mameTpor 2" peNarcauMoOHHO~ILIACTHYHOR CPEXR ¢ DIOT~
HocTed (o = E0C ke, o npeleAbHEM HAGPAXCHHSM CABAIR

T= 0,30 u/W®, pasxoctsv  _u = 0,ISkché

Ha pmc. I4 npapeneHR BaKOHN H3IMEHeNNA PACXQAR JUIR PA3AYHRX

3gagennf napameTpon pesarcauwy: Xpwpas 1 " = 0, fﬁ = {3 xp!mﬂ 2
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Prc.26, BamARme 8SHAYEHHER BDEMERE DeiERCILMRN Ha
NepexXONHNEe PexXuMH DadoTH TPYOSONpPOBOAA
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Wy

& = 400 CEK, A
4 &H =400 cer, A = 345 cex.
Kax BMIHO W3 DPHC. 26 BpeMs  PeJAXcanm¥ CYHWEeCTBeHHO BJMAST

0; xpwsasd & =0, | = 345 cex; xpwpag

HA NepexXomHHEe pexyMu pPadoTH TPYCONPOBOXS.
5.8. PacgeT n3MEHEHNS TEMINEDATYPH HOTOKE ¥ JABJICHES 110 NIRHE

Ip¥ KBAXEHAR DEJRKCHPYWmed FMIXOCTE B TPYOOIDOBOZE

PaccMarTpmpaeTcd CTAIMOHAPHOE IBHXEHNE BASKOYyIPYIOol#l XEIXROCTH,
ormeuBaemoll Mogesbp MaxceesUre B Kpyraofl wmwmemmwseckoX Tpyde. C
YIEeTOM ITACCHIANNE MEeXaHUYeCKOA 3HepIRY U3MEHEHVE TEeMNEepaTypH IO

IArHe TPYOH OUPEHeJsIAeTCH 3aBHCEMOCTHR CJhaenynpmeld BHIEA:

o ‘v c /5 o *
e v 8 . VB-4AC © Bl uac<O
A PT T ’
. o 644 W
A=8Y Belt+ax8); C=f— 4 2T
/ V  9R9C T
. 64 4,V _ 2K
7 GROCT ¥ RoC

PacnpeneJienye IAaBJEERA BROJD TPYOH Iid TAKOR CHCTEMN BHDPAXAET-

CA YD2BHEREEM -
Lz
ﬂrc;,+6'z€ ﬁf/'fﬂdwﬂ% Ne %“W/ﬁz' _%’é— _LC/Z ’

324V .
SRR AL SE
7= tnl 74457 — /\/;-M*wa"/.
(V+A8° Ap°)s[Be2408) " (Becais)
C:, F/ﬂf%/‘/ﬂw __{g_]_,‘[/g}/}.

g

£nl
C, -..-/._'g;___ -_175-55’ & - p1e Vossl - webunpl .
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Puc.26a. Pacnpesienenne TemnepaTypu no JAxHe
rpySonposone: I - pna BA3KOA XURKOCTH,
2 - AAA penaxcupyomefl XUAKOCTH
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Puc.266. Pacnpepexexine LABISHMA MO RJIMHe

rpydonposoRa: I ~ qua pexaxcupynnol xuQKOCTH;
2 - DA BASKOR XMIXOCTM
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llpmuep pacuera, Hcxoxuue nRaHmmze:
@Q-2.70%x ; ueg0'Mn®; peQtJ7 Q=800 Ys*;
G=Q5 ™ uC; J=927 “ Tuwan; V=1 Yer; ( ~107;

R=Qu,; xs85.00° teex; [=20°C, 7 =10C.
PesyasTaT’ pacyera NPHMBENCER Ha paC. 204/u 264).

6. OLFHKA TOIPEIHCCTEX MBMEPEAMA PEJAXCAIMORHHX
CBOACTB HEITHA

6.1. Brsme ocraTounoro rasa.

Ipy mpopexeHu® DPEONOIAYCCKUX HCCAeNOBARRY WHOr'NA B RAveCT:BE
WSMEDETEJLHOI'O 97EMEHTa NCHOXB3YRTCA OCPASIOBNE MAHOMOTDH, Boswmm-
K8er OraceH:Ee, YTy Haywyue HefodBNOro KOANYECTB2 Iesa, OCTANmerocs
B Tpylax wapoMerpa (napasETHHE eMEOCTR),MOXeT 3SHAYMTEeNHEO YRMHKTE
BPEMA NEPEXONHOI'0 PeXyMa B TeM CaMuM ECRESHTH DPe3yALTaTH mameperall.

OneHEM BOSMOXHOS SaT4TMBIRNME NEPEXONHOrO ppolecca ns~-s8 BIAA~
HER T3a HA OCHOBE FAHHMX Npmuepa, mpusememHoro 3 [ I2] . Odosma-

ymu gepez . )/ - Terymme 3HAYCHHA 00%eM3 ra3s B cYCTeMe. TOINA MOX-~

HO 8am¥caTh, 4TO
d g
. at ’
rge ( - pacxop mwaxocTH, NMOATEKAaDmeR x MaHOMeTpY.

JUUTHBAR MANHE CKOPOCTH TEUSHUR, MOXHO NOROEMTL 0'0(/ e "0}.
rre 4, - nocrosnHoe gamnenue B Hausxe xamuAnspa, J - nepeMex-
MO NABNEHMO B KOHEUHON TOUXe Kanuaxspa. [pumumaa ras ugeszbmdi,
wuoex f/ = J A . Taxum oGpasom,

yl! » dig
57 77 2P,

Pemas 970 ypaBHeHES NOAyYaeM, YTO IOCTOANHAX BDOMEHN CNCTOMH
(KIOENBAGTCH EAK
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Puc.27. HKpupHe BOCCTAHOBIEHMA AABICHUA B KaIMANADE:
e - 40°C: + -60°C
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Orciona, ECOOIB3YA NaHHWE OpyMepa [ 12 ] , HaXOu @M, 4YTO HavaJb--
mut o0BeM rasa, ocTapmERcs B MAHOMEeTpe, COCTaBIMAET OK0.J10 60 cm3.,
OT0 IPFMEPHO B MeTHDE pasa Joible, 49eM aKTHEBHHE 00HEeM NCIIONB3yeMO-
T'0O MAHOMETDA.

C mexsD ECIIVYEEXSA BO3MOXKHOI0 BAMAHNAA Ia3a, OHIM npoBeJxeﬁn aHa~
JOrMYHNEG ODHTH ¢ KCNOJB30BAHVCM HH(.DepeRIMaJbHOI'0 MAHOMETD2 NIA H3-
‘Mepenrs nepenana FarNeHEs. OMTH TPOsOIMMACH ¢ MACKNOM "HAIDOX™,

XapaRTEeDHEOS BDEWMA NepeXoNEOro PexMMa TedeHnms RASKOHX mxmacm‘
B Tpyde, OHEHEBAEMNE HA OCHCBE M3BECTHON" DelieHZIA I'pomerxn [/Jjﬂ-'g ’
cocraBafgeT mpmmepEo C,08 cex. Ha pmc. 27 NDHEBEXSHN KDUBHE H3IMEHEHHA
uepenans L8BJIeHNS BO BPEMEHE, ONpeXeJIeHIHEe ONHOBPEMEHHO 00DpasnoBuM
¥ mafdepeHIMaiHHM MAHEOMETDPOMY . Hax BHAHO, BpeMA HEPeXOIHOI0 pPexH-
MA SHAUATEJLEO IPEeBHMAeT packeTHOoe.

Taxms odpazom, npennoxessag B /I2/ MeTomyka ABAACTCA BIOJH2
Hanexsgolf Rag OQEHK® pesarcanwoHnux cuoficrs nedreil.
6.2. Bamave HepaBHOBECHHX HarpyxepZzi Ha MsSMeHERue
TEMIEPATYPH CHCTEMH

lsBeCcTRO, 9TO, €CJM TepMocTATEDyeMull RoHTeluep ¢ XBMIKOCTED
CHCTPO HATDY3KNTHh IABIGHAEM M 38TEM ero I'ePMeTHMEeCKE 3aKDHTDH,
NPORCXOIET HOCHAEeIyKmee NaleHre ¥ NOCTENeHHAA STACHAMSALMA AARJIGHEA.
ANA BHACHSHAA NUDPWYEH 9TOI'0 ABAGHMA GHM NDPOBCHEHH CHEUMANLHHE OlH-
TH N0 5KCHEPAMERTRJSHOR OLeHKe U3MEHEeREs TEMNOEDATYDH IAA DaSAMVHEX
PEAXBHHX XHIKOCTER NpM aEmAlaTHYECKOM U3MEeHEHMH NABJIGHMUA.

OmiTH mpoBeXNeHN Ha ycTaHOBKe (puc. 28), cocrosmell, B OCHOB-
HoM,H8 OoomOn VT I, ranpapxmgecroro mpecca 2, KoHrelmepa 3, TepMmo-
crara 4, TEDMONATUERE O, MAUMBONBTMETPA 6 K OOpAsNoOBOr0 MaHoMerpa 7.

[AA ompeXrereHmA TeMOEpATYPH BO BHYTDH KoHreflHepa coocHO
GuJa yCTAHOBXEHA TODMONGDA& CHCTOMH XpOMeNb-Komeias. TepMonapa Hox-
KAXYaiach N0 H3BECTHOR CX6MO K MHIIWBOALTMETDY Z odecneuwBanoch



Puc.28. llputimnuancHas cxema SKCNEPUMEHTANbHOR YCTAaHOBKK

Q



P P ~
1000 2000 JO00 w000  Tcex
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NOCTOAHCTAO TEMINEDETYPH BTODHX XOHIOB. IIo noKa3aHMAM MIAIAEBOIBTMET-
P& HaA OCHOBE CHAOMAJLHO CEXMAEMHX IPAXYEPOBOYHHNZ RDEBHX OUDENeSINCH
COOTBETCTRYLUME 3HAYEHHA TEMIeparyp.

TN POBENEHN OIHTH C KOHREHCATOM MECTODOXIeHMS 3upH. Gepes
¢oM3y MPOA3BOIMAOCH CHCTPOE HarpyxeHEe (33 58 cer) TepmocTaTEpPyeMO-
ro KOHTe#Hepa ¢ KOHNEHCATOM - NABJEHWEe yBeJMumBajoch oT O Xo
a8l - 104 H/Mz. Kax BRIHO M3 DUC. <9, TEMNEpATypa CHCTEMH IDH STOM
NpAXTAYECKY (&3 38Na3HBaHWH YBeJMUYMBACTCHA Ha 1,4°%. Barem xoureil-
HED IepMeTrvYecKHr 3aXpHBaJCA ¥ OCYMECTBAAICA KOETPOJNL 38 ICKA3AHKA~-
MY M3HOMETDa 7 ¥ MIJUMIBOJBTMETPA 6 . [IPM 3TOM RaCIRNANOCH Npax-
TRYCCKN CWHXDOHHOE NajeRue TEeMIepaTypH K naBleHus. Jajaspeefimee na-
JIIeHW& JABJAEHEA CBA3AHO ¢ IOCICIYROEM BUDABHABIHUEM TeMiIepaTypeE KOB~
ICHCATAa € TEeMIepaTypod repMmocTaTHpOBAHASA.

JaMeTEM, 4TO eC/™ W3MEHEHNE JABJEHES IMPOE3BOIUTCH HNOCTATOYHO
MeIACHHO {(COM3MEDMMO CO BpeMEeHeM TonJaoodMeHa), TO H3MEHEEne Temiepa-
TYPE CHECTEMN NPDAKTHYECKH He HalIxaerTcH.

B pajpHedweM CNJIO MPOBERSHO HECKONBKO CEPHE ONNTOB C DaS3JIfIHH-
ME XMAKOCTAMZ K DONYYEHH KA8YECTBEHHO AHAJNOTIHYHEE DEe3yILTaTH.

ACHO, 4YTO CYWECTBYST ONpELeJeHHOE SHAYeHue TeMIa H3MeHeRnd
IRBJeHIS B CHCTeMe, KOoTopoe ofecnevydBaeT NPAKTHEYECRKYD apwadaTng-
HOCTE npopecca. Laa olueHK® aToro rtemna OHJ21 DPOBENEHa CEDPES’ ONHTOB
¢ KOHIEHCATOM IIDH Pa3JWUYHMX TEeMIAX HAI'DyXeHHS CHCTeMH B KoRTekHepe
C BHyTDEHHEM XzamerpoMm 69 M. Ha pue. 30 npoBOMETCA XpIB&s SaBHE-
CEMOCTZ AGCOJNTHOIO MONREMA TEMDEPATYDH cucTemR A/ 0T TemMma yBeJH-
YeHWS LABJNeHFd, Kax BEIHO, 9T8 38BHCEMOCTS HOCKT SKCIOREHIaJLHuE
XapaxTep K NP 3TOM ACYWMNTOTHYECROe SHaverme 4/ onpejgenser yBe -
YoHMe TeMIepaATYPH NUpH aiadaTwdecKoM nponecce. W3 pmcyHxa BRIHO, UTO
yBeJimieHne TeMna IBBJEHEA B XB2 pasa, oT 49 - IO+4 H/ﬁz- Cex Io
8,1 - 10? H/Mz-cem, OPEBOJT X CPARHATENBHO MAJOMY H3IMEHEeHHP SHa-
yenrg 4/ (0,05%). 9To IOBODHT 0 TOM, UTO OpF TEMNAX H3MEKEKAA
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Puc.30. 3aBucumocTh &0CONNTHOI'O NORLEMA
TEMIIEPATYPH CHCTEeMH OT TeMna K3MEHEHMA JaBicHMUSA
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Puc. 31. 3aBUCHMOCTH MCMCHEHHS TEMNEPATYDH OT BpeMeHH
JAA PasauuHEX mMrKocTefl
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IAapAeFus B KOHTEeZHEepe,IpeBRNiapiMX 3HAYEHue 49 ¢ 10 H/ﬁz. CeR ,IpaK-
THYeCKY odcCleuEacTCA ammadaTHYHOCTh npenecca. Tak KAK KOHTEHcAT
XapaKTepE3yeTCs CPABHETEJBbHO COJNBNOZ TENNIONPOBONHOCTHEN, TO 3TO DO~
POroBOe SEAUCHME TEeMIa JABNCHUA TeMm (ojee COXpaHAeT CROM CMHCI IS
BeeX XHIROCTER, MMeraX MeELIYR TEeNNONpOBOTHOCTE. (TMEvVeHHOe yIXTHBA-
JI0Ch B DOCHAENYLOXX ODHTAX Iid ofecnedeHnda afradaTHYHOCTHE Ipolecca.
C nespn CPABHEHHA DPE3YALTATOB I DASJMUHHX XAKROCTeHd Ha
prc. 31 NpEBOMMTCH 38BUCKMMOCTD BEJITYMHH NANSHER TEeMIEDPAaTYPH OT Bpe-
MEHE TOCJNEe CKAYKA NABASHEA OpEMepHo B 981 - 10 H/Mz.
MsBeCTHO, WTO ECXONE X3 OCHOBHHX TEPMOIXHAMAIECKEX IIOJOXEENWi,
E3MEHeHNe TeMIepPATyPH CHCTEeMH IIPE ammadaTHYeCKOM pacCIMpPEeRVM HJOT
CX3THY MOXHO TEODETHYECKH OLEHHATEH X3 COOTHOmMERUSA

ar =22V gp
° &

MpuxeMaa Ro9dOVI(MEHT TENNOBOIO pacIBpeRMs ¢ , , TEnnNeMROCTh
é;, o6seM ) NOCTOAHHHMYU, BAA KOHEHHOr'O M3MEHSHWS NABNCHHA NOJyImM:

al=] gf.,—y— 'y,
4 ' (42)
lp.seneRHNe PACYeTH HORASEJX, uTO SHAUEHES 4/ JIA DASIMURHX
miyxocrell, BEIHCACHHLE no (42), HaXOAATCA B XODOmNEM COOTBETCTBUM CO
SHAUCHHAMY A/ , SafWKCEPOBAHENME B COOTBETCTBYDINX OMHTAX.

Kax ®W3peCTHO, PEQJOIm IeCKHE HCCRENOBAHMA MpIXocTell CBASANN B
OCEOBHOM ¢ X3MEHEHREM HABJSHES B JIFANA30HE I,,,OI«&IO5 - 2,02-1053/na2.
IIpy EBMEHEHNY NABAECHES B 3THX Npeleiax MIA xpaltaero cayuas - amua-
GaTHYECKOro CXATHA, TEMNEpATYDpa XMIRocTel NpaKkTRYecKR He MeHgercs.
O4eBENHO, YTO TAKOE BSMEHEHMEe TeMnepaTypH He MoxeT CuTh UpRYEHOR
TeX HEPABHOBECHHX IPONECCOB, KOTODHE NPOABAADTCHA B DOOIOIEIECKEX
BCccXenoBaHRAX, CymecTEOEEHM SBIAETCA ¥ TO, UTO TEMI WSMEHOEMS (gaD-

JEHHA) B DBOJOTEYECKHX ONNTAX HAMHOI'0 MEHBIE TEeMIa, ODE KOTODOM
obecrnevnpaeTCA amgmadaTMIHOCTE: mpollecca.
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