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14eaxoe 1O., [ .1 ,  ManbcaroBa K.A.1,  Taryp 8.O.2,  Becxnu c. f .3 ,  hsaxoaa H. [ .a ,3n6opoa B.C.s

CBi-uenyueHue Bo4br B aHanuruqecKux cucreMax
r - OfEHy Hl4l,1 6ioMeauquHcKo; xuMrru xM. B.H. OpexoBxqa, 119121, MocKBa, noroarHcKae yn., a. 

'iO

2 - <Dova nepcnexruexbrx rexHonor[i u HoBaq|4i, | 1 5682, MocKBa, lll finxnoBcKag yn. , a. 64, 1 , 1 47
3 - OOO "OupMa POC", [4ocKBa, 105082, l/ocKBa, 6or6uae no,]roBae yr., a. 22
a - OfEoy Bno "N,1ocxoBcKa9 rocyaapcrBeHHas akaaeMue BerepxHapHot Meal,lqhHbr ,4 6rorexHonorfth xM. K.Iy'. cKp96uHa",

109472, MocKBa, yn. AKaAeMuKa CKpe6rHa, A. 23
s - O6r,eAuHeHH6ri rrHcruryr BbtcoKr,rx reMneparyp PAH, 125412, [,4ocKsa, yr. l,4xopcKae, A. 13, crpoeHhe 2

O6uapgweno, tmo npu ,rexaHu4ecxon eoeacficmeuu Ha Boag BoBHuKaem u3,,rgqe ue e CBV-auanasone. ?mo us-
aguenue 6uto sapezucmpupoltLHo npu me nepamgpax eoaw a6,tusu o6.4acmeit tpaeoaux nepexo,4oB aorbt. O6uapgxen-
Hbfi eQQeKm liol$em ao3HuKamb 6 pag,'turtttux 6uoaratumuncKux cucme ax, catraa+nbtx c aBuJlceluetn B flux Bor,Hbrx
pacmeopoB, u anuflmb Ha peagnvmamtt 6uoana,tumuuecrcux usuepeuufi, O6uapgxenuufi DQQeKm BoBHuKHoaeHufl He-
pasHoaecHo?o )ttuKpooonHoBozo u3lrvqelufl eo4uo cpelat (zennntpe ca ocHoaHbrr! KoMnolcHmo opzauuana) o o6ta-
cmu me.Mnepamgpbt 3B-39"C, mo ecmv a o6nacmu noeoutenuoit me nepamgpbt op?alua a, Komopatr conpoaoJlc4aem
BOSHUKHOB1HU, nAmOJIO?UarcCKO?O COCmOnHUtT qe,I,AeKA, rnDt1em 6tttmO UCnOAO7O7AU ,4./rtr COSIAHUJ| HOAbIX H7UHBA4UA-
Hbtx emoAoa auallocmuK sa6o.rtcaouuit.

K.,rroqesr,re c o&ai KJracmepu aoto, CBtl-ueag,reHue, exa$u4ecKoe eosqef.cmeue.

.Zfrra guruponauur z llamonozu,tecrcaa qusuorro?ufl u oKcnepurteHma,lbHar mepanuf,. 2015: 59(4): 78-81

lvanov Yu.D.l, Malsagova K.A,1, Tatur v.Yu.2, Vesnin S.G.3, lvanova N.D.4, ziborov V.S.5

Microwave emission from water in bioanalytical systems
r - Institute of Biomedical Chemistry, [,4oscow, Russia
2 - Foundation of Perspective Technologies and Novations, Moscow, Flussia
s - REs Ltd., Moscow, Fussia
4 - Skryabin Moscow State Academy of Veterinary lvledicine and Biotechnology, Moscow, Bussia
s - Joint lnstitute for High Temperatures of Fussian Academy of Sciences, Moscow, Rrissia

Mechanical stimulation ol aqueous protein solution was lound to be accompanied. bg electromagnetic rudialion in the
superhigh frequencg range. This radiation was obserued at solution temperalures near the phase fransitions ol water. This
eflect mag occur in uaious bioanalgtical sgstems, associated with injection of aqueous solutions in these sgstems, and
mag haue impact on the resuhs of bioalgtical measurements. The discovered effect ol generation of nonequilibrium micro-
waue emission of water medium (which is the main componenl ol the organism) in the 3B-39"C lemperature range, i.e.
in the range ol eleuated temperature ol the organism (which accompanies pathological condition in humans upon inflani-
matory diseases, i.e., inlactious etc.) mag be used for det elopment of new non"inuasiue methods of disease diagnostics,

Key words: uater clusters, SHF emission, mechanical impacl.
For citation: Patologicheskaga Fiziologlga I ehspeimentalnaga terapiga. 2015: 59(4): 78-81
For correspondencet luanoo Yu,D,, e-mail : guii.iaanou@rambler.ru

Bog,a .m,lqercfl ocnoBl{brM KoMrIoHeHmM B opran}L:}Me.
OHa c-nyNr.rr a ocnosHofi cocraaaarorgefi qacrbp pacrBo-
poB, rrcrD^rfyeMr'D< g 6zoanarrlTn-rqecKl-rx cncreuax. Kax
l€BecrHo, Boaa npe4craB rer Hg ce6a He o4Hopoagyo, a
c oxr{yro crpyKrypy, cnoco6Hyro o6pa:oar,mam paaar.rv-
rrre Q,lyKT5,'rlpl'rorgue accoEr-rarr,r, K acrepbl Drrl x,racre-
pu uoryr 6rrm nax HauoKlacrepaMu c riHefrtnnz parr're-
pauu noprgna 1 rru u c BpeMeHaME pelaKcagrz ueuee 1 nc,
TaK I-I tttaFTcKIzMI,r (rlo cpaBHel*rlo c HaHoMqrpoBrrrMn l{Jra-
crtpaMr-i) r€TepoQasribrMH qrpyKTypalier c pa:iMepaMlr

BII OTL 40 40 eI-I MnI [MeTpa I-r BpeMeHaME penaxcagEz

6orree 10 c [1]. B 6HoMegwJ-rHcKrr( rcc eaoBaHusx npn
HcnobBoBaHHIj ia6oparopHbDa aHa,\]{IaqecKlDt cHcreM,
B ToM lMc e Harro' Ir MtKpoQroHgHbIx ctrcreM, TaKI-Ix, Kax

orrrnlrecKrie 6uocencopr,r [2], uauonpoeo4nore .4ereKTopbl

[3], ACM-piurur:r cncreMbr [4], r<ar npaba,ro, Nralgrar-
pyerct MexaHrarlecKoe ,4BlrmeEne BoaHbIx pacTBopoB gn'I Hx

BBoga B arra !.Barop. Oveezgno, rrpl-I aBu]lrerrrllt BoaHoro
pacraopa (a norone) npoucxo4rr Mexar+lqecxoe sog4eficr-
Btze crenoK (rp16or<, naxoHevnuroe) ua pacmop, a, xax

f[ar noppecnor4engmz Llaanoa lOpuit ,luumpueeuu, aoKrop 6tton. !gyK, npoQ., py(oBoghre^t! ,\a6. sauo6ucnexno^orra CD|EHV
HLIH 6uonaeguryrncnofi xguuu uu, B.H. Opexoar-rra, e-mail: yurii.ivanov@rambler.ru
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c^eAcrBue, Moryr Bo3HHKarr, HSMeHelrlttl c o?KHot CTpy(-

Typbr BoJHorc pacrBopa, paHee HaMa 6bI o o6HapyxeHo,

trTo 9To conooBo?x4aeTcg T{IKHM 'IB eHUeM, KaK reHepalJ-ltr

glerTpl,fiecKora 3apqa [5.]. Tame not noKasa E npr-I

aHa nile BoarrL{x pacrBopoB c HIzsKrrM coi4epxamlell 6eaxa,

lrTo a eKTpI'FIecKEul cTI'Irt4yMpKq B fl-IralepgoBoM AI'IaIaSoHe

noBbmraeT SQQexrlIBHoclr, KorllletlrpHpoBalfi'l 6e,\Ka,H3

oGreua ana,uzenpyeruofi rrul4nocrr Ha noBep)Glocru lol'

Uen ra uccaeroearax 6rno o6uapyxeH[e sleKTpo-

MafHltrHoro Iili/\J^IeHritl Boabl upH efo MexaHHqecKoM

soe6yx,4eruu B I'IirarepgoBoM AxarrasoHe B pasablx reM-

neparypHblx MElrrauoHax. levneparypHole r4HaIIa3oHt'I

r-rcc,re4ooaur-rfi 6lrrru ar,l6par[,r ucxog.s l"I3 Toro' qro Ha]I-

60 ee Kprrru.Iec(xe gQQeKTbI 6yayr uposB'\trbc-E

B yC OBI-I'X' KOIAa BOAHa{ CpeAa EcIIt{TttBa€T Oonblule

E3MeHerlt (pr€HKo-xHMltqecKlrx xapaKTepncT[K' a

uMe"Ho, e6,\H3N o6rrac,efi paloanrx uepexoaoa [7]:

1) nunar<oreuneparypnurfi> gganagon - r'6uuztr

TeMneparypH Ir aB eHlil ^b4a:

2) ncpe4lereuneparypuutftu AHanasoH KoMHarHOt

TeMrreparypbl, npu roropofi flpoBogtrct MHoMe 6uo o'

fusecKue gKcnepuMeurtu;

3) n"or"o,tot"tteparypurrfi > aqarra3oH' oKo^o 37"C

- TeMrreparypa Q)'HKg[OHHpOBar 
g qeloBeqecKoro op-

TAH\3M4.
B peayarrare ucc,re4oaanai 6ulro o6napyxeno

CBt{-aa,ryreu.re rogn (renepagr'ra) noc e MexaHttltecKofo

BosAeficrBlrs Ha Hee B Tpex Br,r6palltlx reMneparypHr'Ix

4rn-u**t pri 'IeMueparypax -7"C, -22"C u ^49'C'

Mero4nxa

Zer.roHrigoganHaa, ynbrpaqlcraq eo4a 6oraa no'ryre-

ru 
"u 

y."*o"*" Milli-Q Svstem (Millipore, USA)'

ll axepenue npxocmuoft me nepamg pbt

a CBV "zusnaeoue u LlK'\uanasoue

Ll:aecrno,'ITo B cocrotHuli repMoAr-'IHaMaqecKoro
paBHoBequ,uo6aa cpega r€,\J IaeT crIIoIXHOn CrIeKTp'

B ToM llric^e B I-IHQpaKpacHoM u a CBH"4laua3onax'

I,lnreHclreHocm It3lyrreHns B Kal64oM Hs gTrlx aaara3o-

HoB BblpalKaeTc.s qepes BeIIttIHIry spKocTHoa TeM[epa'
'rvo. B cocrosnst paBHoBecl{l spKocrHat reMneparypa

,*r.p.rr- e CBQ-.4Hana3oHe (T.u'), paaHa aprocr-

rofi ieuneparype rauepeuuofi a l4K-4ranaaoue ( I nn)'
B o6geu crryrae, 3aBuclMocrb aprocrlofi revlepa-

Typbl cpeabl or BpeMeHlI B pa3Hbrx Axa[a3oHax Mo?I(er

paSIEqaTrrCt' IITO yKaSbrBaeT Ha nOflBIeHI'Ie HepaBI{OBeC-

HOIO IZ3./\I/IieHI-Iq.

B oa6ore npoeoau,rcq MoHHTopl-IHr H3MeHeHHt coor-

"o-a"* ""*"tt 
T"r, rz Tnn nocrre uexaHtqecKofo Bo3'

Leficrsux, Ha r,oly. lls uaruepeurzfi 6r'n uclo''tlgoBas

fu4"o*."p RT\,(.01 RES (Poccm) c uoMolgblo Koro'
poro orlpe.4entlocb g eKTpoMarHhrHoe I,Is/\yqelrHe cpe-

4ar: T*" - B clrrae ll3,\tepeHrifi s CBt'l'aaanasoHe H

T"* I 
" 

c,rprae rauepeuufi s I'lK-'aqanasoue'
Cijg-atun*o" cocraB^-q^ 3,4-4'2 rfg - (r'r'rr

7,1-8,8 cu), I'lK.ar'ranaaou cocraB^t^ 8-13 r'arv

{,rr perzcrpagu l-ra,r1nreulur Ircnonb3oBa acb IrrrbIpeBaJI

aHTeHHa, coe,4HHeHHan c pa' ,l4orepMoMerpoM I o'IHocb

[3MepeHI-It TeMneparyp],r cocrasntaa 0,1'C'

M exanuqecrcoe aos6gx4eruue ao4vt

Mexaru-rqecKoe noa6yxger*re Bogbl oclngecrB -Elocr'
.nocpeacrBoM trllerupoBaHlul (rnxengaN) pacrBopa
(V: I rua) a uanrepnre-lauofi nqefixe' B KaqecrBe Haqa b-

uofi rtlueoarvorrl llgMeperoift ttctto -b3oBa ocb Haqa]\bgoe

u"u"a*a f* 
-ao 

*rler'poBaHllt. O6rg"fi o6oertl pao"opa

"urronneHlr 
s.refiK" cocraB.,\t 6 ua. I4cc,'te4ouar-l npo-

BOAH IlCb npn c eAJ olgrix TeMneparypax <{lllsKo'r€Mnepa-

rvpnolfi n Ariana3oH (T,. -5 -7'C ) : <cpeaHereMneparyp-

rofi' Ariana3oH (T 
"" 

-20-22"C)i (Bt'rcoKoreMneparyp-

soriio ,4uanagon G"" -36-42'C).

flpn uouaxenuofi TeMneparype - u3MepllTelbHaq

avefini ycrauauaaaa,racb B ox ar{geHnyro go4su}'ro 6a-

nro. .{,ra ycranoaaeHHfl TeMneparypbl B <BblcoKoreMrle-

paTypHoM>,4IIarIa3OIre TaKi(e I'cnoJ\bSoBaJ\acb Bo.4tHag

6anx c repuocrarov.

Pesy,rrrarr'r u o6cYx4enne

Ocsoasole pe3ynnrarbr gKcrIepHMeHToB nplzBer'eHbl

Ha pHcl,'HKe. Hi"a,rrsoe :uavenue \,. Hcr.o bsoBa ocb

B Kar{ecTBe TeMneparypbl Bo,4r,r' [p]l KoTopoI{ npoBoll'^-

crl eKcuepuMel{T, T e' ant oTHeceH[t TeMnepaTypHblx

yc,roer-rfi ancnepuitreHTa K oaHoMy Il3 yKasaHH!'lx Br'[re

TeMneparypHblx aaarla3orroB.

,, H uercomeunepsmg Pnait t 4uanasou

Ha pr,rc. a Epe4craBieH rlpr'IMep pe3y brara gKcnepu-

Me!{Ta B ?TOM TeMneparypHoM MarraSoHe '4l^-' BOAbI I\a(

rta"o, 
"u6n 

ogu"tc" p"*"4 cryneuvamlft pocr T"u",

ar,uovarotgnfi a ce6a HMuynbcHoe Bo3pacTaH[e Be/\ril[I.Hbl

c 7,5"C p l5'C noc,re Mexanl.IqecKoro BosgelrcrBltfl'

O6qee yaearzveuae AT"'" cocranrao '7"C' flpu arou

servrvr,nra Tu* HegHaqtlTe,tbHoe MeHterct m BpeMeHH

n6,u.reu 5"C (AT* -1'C). 3ro osuavaer, .rro Bo3HIrKaer

HepaBHoBecHoe CBll-rze,ryrenne Bo.qbl uoc e ee nepeMe-

Irrl,rBaHnfl, To ecrrr noc/\e MexaHlfiecKoto aoe6)alrAeHHt'

,.C p eAueme nne p amg puotit>> 4uanaa on

llpu 22'C a,n-s Bogr,l uoc e ee MexaHnrlecKoro Bo3-

6vxae*rorq r:a6,T roaaercl n,raarlotfi pocr CB9-cr-rrna'ra

T."" (4T."" -0,5'C) a revenne 20 urau, nPa npa(rl'Iqe-

cKH Heu3MeHHoM HaKioHe 6a3oBoi ltlrul-lli lxK (puc 07'

3ro ognaqaer' 'rro na6,rro'4aercg nogB/\eglle Ur\aBHO Ha-

pacratorgefi CBH-renepaglu Boabl rlocle ee MexaHuqe-

cKoro Bo36yxz.esE .

tssN 0031-2991
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,, Bucorcomennep amg pnwflt> r,uanasoH

Kax nora:ano ''a pnc. B, noc,,te MexaHuqecKoto Bo3-

6yx4enlta soabt lra6alo4a ocb HMrry,rbcHoe yBe.lrlqeHlle

T--" na -0,7'C s re.reHre 20 c rz nocaeayrorgrfi cna4 ao
npi*""o ypoanr. flpu eroru Trn peexo cna4aaa (ua

5-10"C), noc^e qero raxofi nonuxerlrttfi ypoaeur I nn
rla6aro4a,rcq B TelleHtze 300 c, To ecrr, na6,uo,4arroca
3Halrr4Te^irHoe pacxolr(AeHlte T""r n T". nocJ\e MexaH[-
qecKoro [epeMelxuBaHH.a cpeabl, rrto osHaqaeT notB^e'

Hue HepaeuoBecHoro CBr{ ' ae,ryrenua.

Taroav o6pa-eorra, 6rLro noragaso, qro rrpl-i MexaHI-Iqe-

cr<ou aoa6yxgeuur-r ntrlA(ocrH Ilab,\loga,\ocb [3MeHeHE I

cooruorueHns ypoau.a CBr{-ua^y'reHuq H ypoBH.s

I4K-aarryrenm B6nx3ri (patoBblx nepexogoB Boabl.

flpaveu nsrr.reuenae ypoBIxI HepaBHoaecsoro CBH-ng'

,ryveuua upu aos6ylr<geHrili rtllJKocra 6bno pa3HbIM 4 t

piemtx o6nactefi Qa3oBbIx nepexoaoe. TaK, a .a soar,I

a o6aacru KoMHarHbIx reMneparyp Tr = 22'C na6lir'

aa ocb nocrerleuHo Hapacrarcrgee CBtl-zaayuenne.
Hapacrarue CB9-naryrenua cBt3arro c reM, lITo npn

MexaH qecKoM BoS6ynt 4eHHH ItfllgKocrri uH\,g],''jpyercs
HBMeHeHEe coAepxanus araonoAo6rtrx crp''KTyp B arot

xrlAKocrti, A enepraa npeo6pa:oaarrna IeAoBbIx (^ac'

repoB Bblre^terct B arzge CB9.uaartenns' 9acrora re-

Hepagnu gToro I-rS yqeHl-Ifl COOTBeTCTByeT_ Bpalgare b-

HbrM nepexoaaM Bogr'I n ruapoKclr^a [9]. Hoaoe aaae-

HEe BpargeHnt MaKpoMo eKy B Boae, KaK s rage, 6!,r,\o

o6uapyxeno ne4aauo [10, 11]. 3ra rznorega no4rsepx-

Aaerct pesy rJraraMH usMepeHlrt CBtl-ua,'ry'reuua n o6-

iacrlr rIoHlIrteHHr'Ix reMnepaTyp T"- -6"C. B atofi o6-

lacra npll MexaHHtIecKoM ao:6yx4euau EtaIKocrll Ha-

6,uogaerca cra'rxoo6paeuoe yBeN'ItIeHue T"." ua AT"',
'6"C, vro Ha nopt4oK 6o,raure, 'reu s o6lactu KorlHat'

uofi rer,.rneparyprt, B cootserctguu c npe.4,roxeuuofi ra-

noregofi, ranoe cna.xoo6paauoe 'tse.[tqeurie T"un oxll-

AaeMoe, T,K. Bepo-flTsocrb upeo6pa:oaaaua 6o,turux

al4ono,4,o6gltx crp,'Kryp B o6,racrti !tl,I3rs]x reMrleparyp

6o,rr,lre, qer\.t n o6aacru KoMrrarublx reuneparyp. B o6'

^acrlr BbIcoKHx reMneparyp noptAKa TnK -39"C raxxe

na6,rrOAaerC.s UOtB,\eHHe ypOBlUI HepaBI{OBeCHOIO

CBr{-ua,ryvenm rtocle MexaHuqecKoro aoa6ymgenaa

xEAKocrlr. O6uapyxeur*,rfi sQQeKT Bo3H[KHoBeHIrs He'

paBHoBecHol-o MHKpoBO^HOBO|O lt3^yqeHrJI aoaHofi cpe-

arr, gentrolgefict ocHoBHrrlM KoMnOHerrtoM rpoari, a o6'

lracrrt noBbII[eHHoii reuneparypr,I opraHr€Ma' Koropa'I

corlpoBox4aeT BOSHIIKHOBeITIe rlarojroru-llecKofo cocToE'

HI1A qeIOBeKa rlpa BocIIa]\KTe^bHblx Saoo^eBaHnsx Ha'

npuMep, [HQeKuuoHHblx I'I 4p., MO6eT 6btTb ucno,\b3o-

BaIl ang coSAaHE HOBbIX HeUHBaStGHbIX CepoJ\orLqe-

CKHX gaall{oclrllK sa6o.,\egaHllfi. Crre.4yer cra:at,'rro

y?ne co3g.aHbl AuarHocrnKu rlo BbIgBleHIiro p.gAa-IlaTo^o-

Lqecr<"x sa6o,'r"uaHnfi na ocHose arra,rasa CBH -rz:'ry-

qelrrirt rxaHefi naryIeHra [13].

$;i*

I l t j
i

t 8 ;
0 !

l'91r

0 l0rr 100 - J00 lrrlr sllll 6tl0

Pe3yrbrarH rcMepeHt4c qpKocrHofi reMneparypu I CB']-Ahana3oHe
Tcs\ {cMouHas nuHue) t{ B uHQpaKpacHoM Auana3ofle Tu( (npepblBl'4-

craqn!4H[q)B Boae. Bepr[xatbHbtMl4 crperKaM!'l y(a3aH MoMeHT Mexa_
HI'{eCKOrO BO3[eiCTBttt Ha XyAKOCTb:
a - Ht43KoreMneparypHbtfi Auafl a3oH; 6 - cpeAHereNlneparypHbli Arc-
na3oH:B - BHcoKoreMneparypHbli auana3oH. no ocl'l X - BpeMc rcMe-
peHl,i, Mr4HyrH; no oc Y - Benl4']tHa qpKocrHon reMneparypbl, ryaAy'
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O6uapyxeuo lr3^JAeHue soad g CB9-aaana3oHe

noc,,t.e MexaHuilecKoro sogaeficrBts na uee. Xapax'rep n

Be rivrlHa u:lMeHqHue ypoaua CBll-aeayreHrlt ornvqa-

IoTc-fl g s paSl{blx TeMnepaTypHrrlx Alia[a3oHoB.

BoAa sgasercg ocHoBHbIM nepeuoctrttKoM BelgecrB

B OpraHn:lMe. ee aBlDKeHHe J'\elKnr B ocHoBe pa6oml paa-

MqHbIX CgCTeM OpIaHU3Ma' B TOM IIHCJIe CepgeqIIO'COCy-

.4lrcrofi. C grofi roqlfli 3peHn I ltHTepecHo orMerllTr', qro

s o6aacrrl noHr,rlreHur,Ix reMneparyp Bo4bI (6'C) Ha-

6aro.4aerca Bbrxoa ri3 aHa6aoga 3eMHoBo.q,HbIx I-I crJmeH-
alaroe cylXecrtseHHoe noBbllrreHlle CBf{-ua,ryreuru. To

ecTb, MotKHo npeg,flo^o?tilrrrr, qTo Bblxoa, I,3 aHa6r-Io3a

2tlIlBoTHbrx MorteT 6bITb cBg3aH H conpoBox{at cq He'

paBHoBecrrbrM CB9.ra:ayrenaer,a.

[1pn nouuaruofi reMneparype (-22' C) ua6NoaaYrct
QF{qlEoHa rHaq aKTHBHocrb HeKoropt{x

q)epMerflarr.rBrtrx cucreM rIoqBeHHr,Ix 6arTepr-rfi, nax naul
6r,no noKa3aro pauee c novorgoro ACM Aaa cytochrome
P450BM3 cncrer'.ru as Bacillus megaterium [12]. Tarore
gTa TeMneparypa KoMQopTHa 9 .8 qe^oBeKa.

flpt rroBbllrenHblx reMrleparypax, nopfl4Ka
38-?9' C, nor.4a na6aro.4aercs larolortlqecKoe cocro-
qHlle geloBeKa npu npOTeKaHI-IU BOCIIa aTer1t HbIX IIpO-

geccoB, na6aro.4aercg reHepagut HepaBHoBecHoro
CBH-u:ayveuaa, Koropoe, Bo3Mo)nHo, cBsgaHo c pea(-
gaefi opranuelra qe oBeKa Ha ga6o,regamze.

O6uapyxeunue ap4exrr,r reHepagall CBrI s aog,e
uoryr 6r,trr I]o',\e3HbI .4,\q cosgaHut HoBbIx Meroi4oB

.4uarHocrr,IKtt cocroflHl,Ig 6Ho^oru'{ecKHx cpeA, co34a-
HHe HOBrrrX AAaTHOCTHK Sa6O^eaanafi, upl,lBoa.fl]x}Ix
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