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[e,ru ucc,re4oeannr - B MoHr,rropunre qayxryagrfi TcBq so/.br.B npogecce ee ucnapeHus npr-r reMneparype
t: 42'C, xplrruecxofi ,4.4t geloBeKa, c noMorxblo CB9-pa4uonrerpva. Meroaura: rpoooah,rcr MoHMToprlHr rlsMeHeHrlfl
apnocrnofi reuneparypor T63q aogu e CB9-gnanaaoae uaczor 3,8-4,2 ffg e npogecce ee rcnapeHltla npq reMnepaay-
pe B qgMeprrrelbnofi nouycrrofi noaunpona"teuooofi KroBere t: 42"C, Vlz*repenua apxocrnofi TeMnepa,rypbr upoBoax^rzcb
npa rloMolsri paariorepMoMerpa, Peay,trrarrr. O6aapyxer.ro rorB^esse cravna lpnocrnofi 're*rneparypii Tgg.1 upu rer'.r-
neparype B aenepurealaoi rouycuoi no,runpouu.,reuosoi Krosere:42'C. Cravor< T6gq xapa(Tepr.€oBa^cr epoHToM sa-
pacraHur rpxoc.rHoir reuneparypor B oloM aaanasoue qacror B Arianasose -4'C c rpagaelrroM -0,05"C /utru -
15'C / uua B 3aBLIcnMoc aa or ycaoeufi opraHuaa[Mu npoAecca HcnapeHr-ia r peerau cna4ov e r e,re H He t0 c. noc e Llero Ha-
6',rroAaaacr c^eAytorXalt ceplrt MeHee l1HreHcllaHbrx Q,UKryagfifi, r.Ipr srou leuneparypa BoAbr ocrdaa^acb nocroruuofi.
.3aratoqeuue. Brua,renot cytgecroeuuble ugMeHeH[rI tproctrofi reureparypur aogur g CBr{-aranasoue nplr ee Hcuapeuurr
npa TeMneparype Bo6rr a ronycnofi uor,aepnrearuofi rconere t: 42'C, Ea6.uoaaercr Q^ynTya[ul B Bt-lae cxaq6a T6gq no-
pr4xa AT6gq -4"C e acc,\egyeMofi o6,,racrs reMneparypril Qlyrr1yagufi. flpu srou repMo,4usaMuqecK.Ls reMrreparypa
npaKT[qecnu He lreMeHrercs. Ha6,rroaaevrrre g(p(peK'rbr ao xnbl JAurbrearr,cr npu paepa6orne A,I]aruocrriqecruix cxcreM
trarolofaqecnoro cocroqsqfl qeloBe(a u upu coa4aHuri anaruaraqecrnx ycrpoicre.
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- The purpose of the research consisted in detection of fluctuation of brightness tempemture (Tggp) of water in the area
of the temperature T : 42"C (that is critical for human) during its evaporation by SHF radiometry.'Methods: Monitoring
of the changes in brightness temperature of water in superhigh frequ"n"i (SHF) ratge (3.8-4.2 Gi{z) near the phase trani
sition temperature ol water T : 42"C druing its evaporation in the cone dielectric cell. The brightness tempemture measure-
ments were carried out using radiometer. Resultsr Fluctuation vith maximum of brightness temperature was detected in

Monitoring of brightness temperature fluctuation of water in SHF range
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3,8-4.2 CHzfrequency range near at [he temperature of water T = 42"C. It was characteristic (or rhese Tggp fluctuations
lhat brighhess LemperaLure rise Lime in this range o[ Irequencies in -4'C tempemture range vith 0.05-15"e fmin gradient
and a sharp decrease during 10 s connected with measuring vapor conditions. Then nonintensive fluctuation series was ob-
served. At that, the environment temperature remained constant. Conclusiol: The signiffcant increasing irt bdghtness tem'
perature of water during its evaporation in SHF ralge near the temperature o{ T -42'C vere detected. It was sliovn t}rat for
water, T5gp pull vith Lhe amplitude AT5gp - 4'C are obserued. AL the same time. thermodynamic temperat.ure virrually
does not iliinge. The observed effe.ts ca,i bi used in the deuelopment oI Lhe systems for diadnostics of pathologies in human
and analytical system.
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Bxegenne
CDyaxgronnposanue druBbrx cricreM o6yc,logleHo

(pl-rgttKo-xrzMrr.{ecKHi.ra csoficrBaMll BoAbI - ocHoBHoro

KOMnOUeIITa MHOIOK^eTOqHOTO OprarUtSMOM, B TOM qrlcJ\e

u .reloBeKa. Bo4a xaparrepuayercr praoM aHoMar bublx
cBoficTB, TaKrx, KaK a,rr4ytre q,ryrtryagNfi ee cocroaruft,
aroMd bHble reMnepaTypHble 3aahcriMocTll. laK. B pa-
6orax [1, 2] o6cyxga,rocr, qro E Boi4HoM pacrBope Ha-
6,rro.4arorc.a e^)xryagtzrz ENOXl-qepvenra noBeprc{o-
crri syKaprlorlruecKofi r,rerxa, Koropr,re B cBoro oqepe4b
olrpeaelqroTct IIepuoaHtIecKI-IMr:I IiSMeHeHIitMH oTHouIe-
uru opro/napa-rzaoMepoB Bo4br. Boae np"c1"ge cytge-
cTBOFaHLIe SKCTpeMaibHbIX TOqeK B OKpeCTHOCTqX HeCKO-

^.bKHx reMreparypHbrx guanasoHoB t" -4'C, 35"C,
45"C u 75"C [3]. Boaa npe4cr.rBrrer co6oi c,roxrryro
cpe4y, e roropofi eopMnpyrorcr yc'roiivr.raore vo,rery-
ntpHble KIacTepr,I, xapaKTepu3ylorgHecq qacToTaMn Mac-
caBHorO ']\r,Aa, TeTpaMepHbIX { gl?lMeprblx KIacTepoB Ha-
pflay c KoporKorr{r.rBj,'rrnM[ KoMr] excaMu [4]. O.reBu.a-
Ho. qro crpyxrypa Bo4br a HsMeHeHwt erofi crpyxrypor
Blraf,Ior Ha cnoficraa pacreopoB, B Koropi,rx BogHa-s cpe-
ga aB''taercr ocnoBHbIM KoMrrouellToM. l4lTepec K Iacc,re.
aoBaHlzlo (pn3nKo-xHMltlrecKnx cBofic]ts Bo4br. Bo,4Hblx
pacTBopoB QepMeHToB carSaHHbrx c QJ\yKTyagHfiMz Bo-
AbI u ee aHoMalbHrrnau cnofictaaltl, B nocleAuee Bpewt
noepacraer [5-11].

D nOCIeAHee BpeMrI, nOgBr.I LlCb HOBrrIe aEaIuTI{geCKlIe

Merogbr Ha ocuoae np.nvofi CBt{-pa4aoreg.roverprur, no-
TOpaJI IrHTepeCHa TeM, YTO ATm gUanaSOH COOTBeTCTByeT
qacToTHoMy gqatasol{y BpalgaTe r,Hblx cIIeKTpoB Bogt'I u
flz,4poKcrr a 14, 51. enruu MerogaMu 6r,lru uccae4oaauu
ceoficroa p1'rxgaoulp)4orgix QepMesnr!,D< cacrena [10,
11]. Han6o,ree ru{Tepecr{btrr4 aaaaerc.a 4rzanaeon a6arzaa

ercrpeva-nrnofi reMrreparypbr t" -45'C, B oxpecruoerr
erofi rcweparypr,r llpoucxoA.ar npoEeccbr AeHaTypagr4H
6e,lxoB, Hap1duaercr o6veu rergecle o rrauzx Mogra, rl ?Ta
T eMnepaTypa rBmerc-q (pl4nrqec(ofi 4aa verronera. Kpolre
Toro, orMerr.IM, qro aTa reMneparypa naxoAlrrcg a6ar-€[
t": 45'C, s o6,1acru xoropofi uponcxo4.ar asMeHeHrrr,
cBt:|anHrre c 4luauuvecrofi Bf3Kocrblo, ctKlrMaeMocrbro I4
ygeaonofi sler<rponpoBogHocrr,lo. B croro ovepe4r, rzaae.
HeHae oieKTponpoBoaHocrH HanpaM1no csqgalo co cBofict-
aavn CB9-peaoHancrDrx crpJrflyp, .rro oco6esno Barxno
ywrrbrBaTl nprl npoee4enran 6roanaamlvecKlix Il AI,Ia-moc-
Tr.rqecKar{ ucclegoBauai c uonaorgtro pagfiorepMoMerpuli

[10], floamuy, peacrallqer Hrepec ucc^egoBarb (prcu-
(o-xr.rMr.precKae caoficraa aog,rr n'reMneparypHoM guana3o-
ne, rmopoul Moxer orlpe4ellrrr, oco6eHHocrv reqeHlu na-
TOJ\Or[{lIeCKIl)l tlpogeccoB B opfawll]Me,

A-o - lrcc^eaoBaHtle r'aero&olr CB9-paAuorep-
MoMerp?ru ceoficrg go4ur npa rprrrvecrofi .q,,\n opraHrzs-
Ma rle^oBeKa rer,,rneparype 42'C.
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Meroauxa

f,exonrzeoaaruaa, y r,Tpaqncraz oo4a 6tLra noalveua
Ha ycraHoBKe Milli-Q Systen (Millipore, USA). Yse^b-
Hoe couporr.rB eHae Bogr,r cocraB r o 18,2 MOu'cu,

Hsnepeuue nprcocmuoit me nepamgpbr
s CBV-r.usnasoue

I4cuo,rrayevufi e nauefi pa6ore pagr.orepMoMerp
RTM-01 RES (Poccua) r{sMeprer a^eKrpoMarHrzrHoe
I43^ylreHlje cpe4L,r B MHKpoBo^noaov (cBq) 4uana3oHe.
Morguocrr gieKTpoMarHurHoro r.€,rrreHrl.a B o6lacrrl
vacror .{j cpe.4r,r lponopgrioualr,ua pagrzouerpuvecxofi
(aprocruoft) reMneparype cpe3:,r T,o7 t121. !,^"
CB9-4uanasoua MorgHocrb CB9-carsaaa uoxuo
IIpegCTaBlITt, B BI4,4e:

P: kT,oa Lf(l - R), ( l )
rtre Y - MorlHocrb rlrj,a-{oBoro ctlluara Ha Bbrxog,e all-
resnu. Br:
k: t,J6 - 1U."' 1V1/ r\;
A,/ - no,roca qacror pa$rorepMouerpa, ffg;
R - xosqqugnenr orparxeHua.

Taxarra o6pa.eou, B coorBercrBr.rl c (1), aauepaa
Morglrocrb co6craeunoro uea5rveHrar cpeabl B MI-rKpoBo^-
HoBoM arjana3oHe, MorfiHo nolyqarb HHQopMagIxo o tp-
rocruofi reuneparyp e T rad, Koropaa 6yaer xaparrepuao-
Barr, riSI) rare,\brq4o cnoco6uocrr, uccrre4yevofi cpegSI.

Trcd - trpll.ocrlatl Telfieparypa, E:lMepteMaJr c noMo-
rgbro paglrorepMoMerpa. ?*o, caaeaua c <o6r,rvnofi> qzrlt-
vecr<ofi reuneparypofi cpeAbr T(r) coon:oueaneu (2):

r,"o = jrgy* cglav

c(r) = (2)

llpoae4gpa no4?omoaKu aoa,br antr uswepeHutr
Bo4a uarpena,racr B repMocrare ('f -24, El4C, Poc-

cux) go rtrueparypot 42"C, nou'e rero or6upa."acr na"
uerrcofi o6aelrou 1 u,r, I4euepeHua T6gq ao4rr 6aurz rpo-
Be,4eHbr noc,^e aHx{eKgln Bo,4br B KoHuqecKyro llonru]pollu-
/1eHOBJ,.rO !€MeprrTe-,\bHj,'ro KroBery c lq,xaMeTpoM ocHoBal i'
rouyca 25 MM H eHcmofi 17 w. l4emeprre,uHd.fl KroBera
BcraB^a acb B repMocrar Eppendorf (uogeal Thermomi'
xer Comfort, fepnraHua), reMneparypa Koroporo noA4ep-
2rl{Banacr, B oKpecTHocTx TeMrreparyprJl 42"C. Idntepeuue
[poBo4{ ocb n u:lrepr.rrearruoi KroBeTE B AByx BapHaHTax:
t-fl cxeMa - Bep](I|.afl qacTb KroBeTbt, BbtcTlTlarolgag r|Il
TepMocTara t1 He cogepi(arxar Boay, B KoTop]4o norpyxa-
'\acb IIITT,IpeBaJI aI{TeIIua, lraxogri,'\acb Ha BO3A}xe; Z-g cxe-
Ma - Bep)orl'E rtaCTLt KIOBeTbI, BbIC'I'r'IaIOIgat X:i TepMO-
cTaTa lI He co.Aep]rargar Bo4y, B Komp]rc norpy2lta acb
IUTbIpeBat alrTelrHa, 4ono HI-rTeibHo LElo flpoBanucb qT

orcpyrranrgeft cpegu repir.roo6olo.urofi ug neuon,racra a q

Tofo, To6bI JMeHbIrrHTt ren roo6lreq uaveprrerrutofi cac-
revrr c aneu*refi cpe4ofi.

I4ruepenua upoao4slscb B TeqeHHe 250 vun, ga aro
apeua ua6,rro4enua Ecrapr^ocb 400 Mx,t eo.4rr. I4cMe-
peHrzJr npoBoar-r^Hcb c aByKpaTHblM rroBTopeHl.reM.

Pesyarrrarrr x o6cyxgenne

l4erecruo, r{ro B cocaoaHlrrl repMoAIrr.raMlrqecKoro paB-
nosecrq No6as cpeAa nglJ^raer cnaourrofi crreKTp, B mM
.mc,re a CB9-gvanacoHe, l4rrreHcuBHocrt l,rs,l] reHwr BbI-
p&raercr qepe3 Be vrf{Ty rpKocruoi rewreparypol -
porolrerplrvecxofi Belrrr{H}nr. xapaxrepuayrorgefi a-a,ryue-
Hr.u. B coc.oqHwj paBHoBecur spKocrHaq reMneparypa
(Ton), uauepemaa r CBr{-glranasoue paBHa repMoauua-

nreoroft reuneparype ue,ryrarorgefi cpe.abr (Tg).
flpu aluegeHnu cpeabr r-rs paBHoBecn r oEa crpeMurc-s

BepHyrbct B paBHoBecHoe cocrotHlie, flplz STOM Mo?Ker
BOSqrt{aTb I.I3.,\J {eHBe, CBt3aIlItOe C gTrIM nepeXOAOM,

B pa6ore npoBo4alct MoHriroplrHf usMeueHul coor'
HoIrreHzn rpKocrHofr relrneparypat (Tcgq) t repMo,4lr-
nall{.recKofi reMneparypbr (T) Boarr [oc,le ee HarpeBa
Ao reMneparypbr Bo,4r,r t : 42'C. Cra reMneparypa Ha-
xorrirc.E B o6aacru relueparypuoro gKcrpeMyMa

t : 45"C, cBtgaqHoro c ariHaMr,ryecKofi Ba3Kocrr'ro,
orrrMaeMocrblo z y4ealnofi g eKTponpoBoauocrblo.
Ocnoanare pesyaurarbr arrix aKcrreprrMeHToB rpnBeaeHbl
ua puc. 1 H orrucaHr'r Hr.pxe.

Pesgnumamot usnepenufi npu. 42"C

Ha puc. 1 (a, 6) npe4craa,reur,r pesy^brarr,I aKcne-
pr-rMeHTa rro sMepeHuro xprocrnofi rertlueparyprr Tggq
nprl TeMnepaType Bo4br B tlsMepuTe^blror KroBere npri
reemeparype BoAr,r t:42"C a tz*repenwu 1, xorAa
YaCTrr alTeHHbl llag IOBepXHOCTTTIO I dgl(OCTH B KIOBeTe

r{e u3olnooBa acb reouoo6oaoqnofi.

:lEi.)l'
i  glEel 'av
: " , 2 t  I

rrc T(r) - TepMo,arrHaMriqecKan reMnepa'rypa,
r - Te(yrxar Koop4uHara,

Q(r) - recoaa-a paguoMerpr..recKae QyHKgutr,
E(r) - aexrop aneKTpLralecKoro rro,.t co3gaBaeMoro aH-
reunofi e ucc,regyeuou o6reve,
O - a^€KTponpoBoAHocrb cpeAbl.

Ec,u-r rcwreparypa ucc^rc4Jrevofi cpeabl uocrptlfia u
paana 76, ro ua (2) c.,reayer, .no T*a : To, r. e. qpxocr-

Haq Ter,fieparypa coBrragaer c reprt-rogra rvecrofi. B ua-
urefi pa6ore npono4aaucb rl:tMepeurlr rpKocrrroft re nepary-
pr,r BoAbr B CB9'auanagone \acror 3,4-4,2 llrJ.

florpermrocro r-BMepentt r apnocrnofi TeMneparypbr
T6gq pa4uoreplronaerpou RTM-01 RES (Poccua) co-
craaaaaa,r0,1"C. f,ra perucrpagari u3^rreHlla
r CBr{-gaanaeor:e ucnolbsoBalacb Ixrt lpeBat aHTeHHa,
coe4rHeHHaa c pa,4,HoTepMoMeTpoM,
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6)

Bpeffi, $rr

prc. 1, Pe3ynbrarH roMepeHue rpKocrHoi TeMneparypbr B CBtl-,qfianasoHe TcB,] (a) [ repMoAt4HaMl4recKofi TeMneparypu T (6) B BoAe. Tlo ocx X -
BpeMq rcMepeH[i, Ml4H\,tbli no ocl4 Y - Ben g|4Ha qpKoclHoi reMnepaTypbt (a) t4leMneparypbr BoAbr B KOBeTe (6) rpaAyclr l-lenbcuc. ycnoB[r gKc-
ne0/MeHra no cxeMe I -i: BeoxHgg racTb r,3MeoxrenbHoi KOBerbr 6eg reoMoo6ono'rKr,l

Bpesq, Mrrl

Pt4c, 2. P€ynbrarH u3MepeHl4g tpKocrHoi reMneparypH B CBLI-Arana3oHe TcB,t (a) x repMoAhHaMxqecKoli reMneparypB T (6) B BoAe. no oc'l X -
BpeMq x3MepeHui, MxHyrH; no oc'4 Y - Benl4.I,rHa rpKocrHoi Telrneparypbl (a) h reMneparypH EoAH B KoBele (6) rpaAycbr Uenbojn. ycnoB[fl oKc-
neprMeHTa no 2-fr cxeMet seoxHtq qacTb h3MeD[Ter6Hoi KoBeTbt c reoMoo6oro.tKoi,
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KaK sn4Ho uz puc. 7, Ha rpa4nKe Tgg.l (t) Ha6ruo-
ga,rocb norBleHrze ca,rouoi q,rynryagzN (o6oanavennoft
Ha pHc''rr(e pqpofi 1): T6gq aogu pe3Ko J,tse^xqHBa-
aacr go 46'C (ATCBq '4"C B re:reHrire 78 vnr c rpa-
sr{eHroM r'rapacraHna ATg3q /At -0,05'C /r'ran). flo-
cle yero na6,to4a,rcx pesnafi o6parurrfi craqox Ha
ATcBq -4"C ea 10 c. flpu aronr revneparypa T ro4u
npaKTr4SecKlI He LBMeHriIaCb,

Ha.ra,ro c,reayrorgero - BToporo pesKoro log.beMa
T6gq Ha6,uoaa,roco .repea 189 MlrH noc e Hasa,na rrep-
Boro riMrry^bca CB9, I,lglrenenue relrueparyprr AT6gq
: 2,2'C za 27 wuu, ro ecrb rpaareHr yBe AqeHrE
ATcBq/At -0,05"C/vwtr. Sarev T69.1 on.srb pesKo
cuaqal.a na 2,2"C sa 10 c, flpu arorr.r T Bo4at npirrrl.r€.
cKu se Meqr acb. . ,arree, na6,uoaa,rc.s rperr-rfi nogrelr
Tceq 3a 34 MHH c ATssq : 2,2'C
(AT6g.l/At -0,08'C /Mnrr), c noc^eAyrorgxM pe3Kr.iM
crragoM B reqeHue 70 c ua 2 ,2' C . flpu arolr rewepary-
pa Boabr npaKTiqecKH He Mell'iacb.

6r,ulr nproae4errlr gKclepxMeHft)r no MourrropHHry
T6g.1 a a:veprre,rr,nofi .a"re;trrc no 2-fi cxeue Qtuc,2 a,6).

KaK slra,no us puc. 2, a na6,uo4a,rca peanrfi rpaan-
eur uaxa 1 (na. -3"C aa 10 c) c 6o,ree auconofi ccopo-
crblo no cpaBueHrrro c 1-fi cxeuofi H:iMepeHrlr - ao
-l5'C/vut. flocae qero na6aroaaaocr, 4a,rosefiu.:ee
rroBr,rureHHe TCg,l 

" 
6orree uugxofi cKopocrr,o

(-0,06'C/tr:rr,:.) B reqeHae 90 uuu, a gareu rra6,rroaa-
,\ocb peSKoe naa,eHne ua -3" C.4,arree na6,uoAarraco ce-
par rpex He6o,rbrllrx uMnynr,coB. Hava,ro nepeoro u:
nux ua6,rrogaaocr, vepes -90 uzu.

Tarlru o6pasou, noKa3aHo, qro npri reMneparype
L: 42'C, naxogargefrca B6^r€a (pasoBoro flepexoga Bo-
r,br ts : 45' C , ua6,rro4aerca cyqecrBeHHaa e^''Itryagarr,
IIpeAcTaB^eEHarI B BHAe cKaqKa revneparypr,I AT6gq
-3-4"C (a saBrcaMocrrr or cxeMbr r.raMeperulx ), B ro
BpeMa KaK TepMoaHHaMHtrecKat TeMrrepaTypa Bo4br
rrpaKrr.rrecKa He asMeru^acb (e upegeaax t0,2"C), Ta-
xofi npogecc uoxer 6arro cBr3ilu c rlsMeHeHryMu pego-
HaHcr.*,x cgoficTB nar,aeplrrearuoi KroseTHofi cHcTeMbr,
o noropoii B npogecce HsMepelMrr Menrercq o6beM Bo-
Abr, ri, Bo3Mo)KHo, ee KlacrepHar crp)'r{Typa, B npogec-
ce agveueguft pesoHaHcHblx caoficre uevepure,rrnofi
K:ogerrroft crlcreMbl: Boaa - anrenFra (c coeanHr.nearr-
uunra xa6err.eu) - aHa^eKTpHK KoHyca u3Mepare,rl,Hofi
avefiru ortrge,rarorca pegoHaHcHble lIacToTbI, Ha KoTopblx
na6,uo4aerc.r yc[^eHre CBH-carua,ra, (npu erou, roe-
MO?I{HOj npl-t Olpe4eIeHHbIX qaCTOTaX [MeeT MeCTO LIg y-
.reHae cpeabl, - rITo rroxolre ua opraH[3aglno o[TI.Iqe-
cKri axrrieuofi cpe,a.br), a nprl o[pe,4eleHHbrx iracrorax,
Bo3Mox{Ho, H uor olgeHrle CBr-l-cnrna-,ra. Sror eonpoc
rpe6yer 4aar,ueiruux acc,reAosaHzfi.

Omervru, lrro pe3olaHcHbre caoficraa r.llvepure,ro-
Ho-KloBeTHOTO KOHyCa, Ollpe4enteMrte He TOITtKO gltS-

aenrpuvecnofi npoungaeMocrbro creuoK KmBerbr, Ho

B ToM tlrac,re H A[alerrpuvecnof, nocrosHHofi goAu, csx.
oauuofi, a cBoro oqepeAr,, co cTp),r{TypHbrM}.r nepecrpoi-
K;IMH BoAr'r, Ao,urlqbl saal.IceTb o|reuneparypr,t. .{,eficr-
Blflel\bHo, r€MeHeHHe TeMnepaTypbl BoAbr B r-€MepuTe'
aonofi Krosere N\:45"C (reureparypa qaaoaoro ne-
pexo4a, cBt3aHHd-q c 4unaMu.recxofi Ba3Kocrt Io, clt{HMa-
eMocrbro u yae,uuofi gleKTponpoBo4Hoc'mro) npr.r 4arr-
uoi reouerpurz (o rex xe yc,\oBtitx rlcno,\r,3oBaHur! Tep-
Molr3ontgun aepxuefi ,racru ualrepure,rorofi Krcoeror,
Kax a B c JFrae 2-ir uzweputelt'ttofi cxelror) rrpuBogt,ru
x 4aaaneftrueuy ne6oaaurouy yBerMrreHnro rpag?reHTa
cKaqKa; QpoHT HapacraHr.r.q Tgg.1 Aocraraer cKopocTt
4"C/10 c -24"C/ruu. flpa 6o,'rr,urefi orcrpofire reu-
rleparypbr Bo4br B KroBere or ts : 45'C a o6,racro
t = 56'C (B rex are yc,roBnsx ucnolb3oBaHr.rr repMox3o.
,rxgau aepxnefi yacrli uaMeprlTelbHofi nroaerr, nax lr ao
Z-it cxer"te) sa6ruoaa,roca sHaqllre,,tbrloe cH&rieHrie
QpoHTa HapacraHur reMneparypbr T6gq ao BerwrtuHbr
0,05'Clurn.

Tan rtax peaonancnrre caoficrea ualreprreru,nofi cr.rcre.
MLII 3aBI'CqT m BgaaMllorQ paCIIO,\OrlteUUA ee KOHCTpyKTXB'
HbIX S eMeHTOB, TO silBUCHMOCl',b I cBq B npogecce I.IcIIa'
peE s XrzgKocTri oT TeMnepaTypbr Taffie MorKeT 3aBr-.rceE
or ax BgarlMHoro pacfio o)fieHlzll, .rro neo6xoAr.o.ro y:lrmr-
nam npu paspa6mre cscreM Mor{aropr.Hra T6gq a 4ra-
I'IJOCTI+IECKI,IX H AIIAAKIFIECKI,IX CUCACMAX,

f,aHrrre, roayreuubre rto Q^]r<TyaAH4r,.l T69.1 ao4or,
no3Borir s AanruefiueM paapa6arlraarr' HoBbre Meroar,r
11 uoB!,le cucTeMbr l]a ux oclroBe aaa cBq-guarsocrr,nrj
u ,re.teHuq narolorurgecKrrx cocro.anr-rfi qeloBeKa. B Ha-
cro.flXee BpeMn Mero,a Ha 6a3e MoHaropuHra T69.1 .re-
IoBeKa yr e Harrrei rrpuMeHeHue e 4uarnocrrre aa6o,'re-
sauuit qe^oBeKa [hUp://www,heepatent.ru/ima-
ges /patents/5j /2407429 /patent-2407429.pdf I .

Omlerrau, .ro 6r'10 otuYecKl1e a'a urtrtecKrie cllcreMbl
Tpa'4,rgr1oHHo ocHoBaHbr Ha hcnorb3oaaHhr,r BoaHrrx pac-
TBOpOB C ge bro Aa^r,neftiuero allta !€a ux xrpaxTepHcTr-rK,
B 6ro,romvecrurx, flporeoMHbrx n MeaHgHHcK]LX Hcc eao-
Bar[rrx, nprz Hcno b3oBa]rBn BoAHbD( pacTBopoB aHa,\HTC,B,
Moryl npoHCxOAITIb ti!'MeHeHry CTpyKTyprrl BOAHOTO pac-
TBopa, co[poBonr{aprgxecr nporBleHrieM CB9- nyre-
uw 113 , 141. 3ro nacaercs lrc6oD( HaHo- r.r MHKpoQ^JoHA-
HbD( cacreM, a rarure u o6lr.:rtlx ,ra6oparopnbrx cacreM,
B TOM tIIiCJ\e BLTICOKOIryBCTBUTeIIrIIbD! TZIKIU( KaK O[U,t!Ie.
cxne 6rzocencopor [15-19], uanonpoeogHbre gereKropbr

120 -231, ACM -q\'lllulr!tr czcrevnt 124 -27 l.
Taxuv o6parov, o6napyxeHbr asMenenlm apr<ocrnofi

reMneparypbr so.4rr s CB9-aaanasone flpu repMoaaHa-
Mriqecxofi TeMneparype so{J.r t -42"C, H&{o4rrgeficfl
B oKpecrrrocra ts -45'C, flor<asauo, sro lI r BoAr,r Ha-
6,ro4arorca Q^yrTyagln c ann,rrryaofi 4T",,
- 4 -5" C B Buae Heo(Bri4ricraHTHr'lx cravnoa T",,
c rpaArieroM Hapacrasuz. 0,05 -0,2' C/vun r'rcc/re4yeuofi
o6,racra reuneparypu a6aunr.r QaSoBoro nepexo4a. B ro
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?fie BpeMr, TepMo4uHaMHqecKaq TeMEeparypa BoAbr
npaxruqecKu He rz3MeHaercfl. Ha6aroI'aevr're aQQeKTbr

Ao ltHbl 6brrr, frreHbr rrpu paapa6ou<e Arraruocrrrte-
cKltx cIicTeM naToioruqecKoro cocTo'iHH.fi qeioBeKa,
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