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O CTPYKTYPE MUHEPAJIbHbIX BOA

Bnepuwe metogom [H-KBY (MM a6o KpaliHbOBMCOKOYACTOTHOI) CMEeKTpOCKOoNil AoCigKeHa CTpyKTypa
HanBinbLL BigoMunx Ha YKpaiHi MiHepansHUx BoA, "Mupropoacbkoi” Ta "HadTtyci”. B po6oTi Bneplue nokasaHo,
L0 MiHepanbHi BOAN MaloTb NEBHY CTPYKTYPY, BHACTIAOK HOro BiAGYBaAETbCSA iX AOMOMIKHA NO3UTUBHA NiKyBab-
Ha Pe30HaHCHO-XBWUJIbOBA [isl HA OpraHi3M Yepes Ajlo Ha BOAHY Gi0Nori4YHy KOMMOHEHTY.

The structure of mineral waters of the must known in Ukraine — "Mirgorods™ and "Naftusya” of metod IR-EHF
(MM or extremely high frequency) the spectroscopy are investigated. In job for the first time it is shown, that mi-
neral waters have certain structure owing to what their additional positive medical rezonansno-wave influence on
an organism through influence on water biological to a component is carried out.

BBeneHue

OaHUM N3 cnocoBoB nevyeHns N npodunakTn-
KN pasfinyHbIX 3ab0neBaHnn ABNAETCH KypCo-
BOe MNpPUMEHEHNe MNUTbEBLIX MUHEepasibHbIX
BoAd. CornacHo GONbLUMHCTBY CYLLECTBYIOLLNX
Knaccudpukaumin, K MMUHepasbHblM OTHOCAT
NpUpoaHble NoA3eMHble BoObl, coepxallne
He MeHee 1000 mr/am® pacTBOpeHHbLIX Be-
WwecTB NGO OAWUH UNN HEeCKONbKo crneundun-
Yyeckux KkomnoHeHToB (H,S, CO,, Rn, Fe(ll),
As, B, Br, Cu, Li, Mn, Sr, C . n oip.) B Guonoru-
YecKN aKTUBHBLIX KOHUEHTpauusax, 4to obyc-
NaBnuBaeT X Ne4yebHoe OeWCTBUE Ha opra-
HU3M YyefloBeKa U 9TUM OTNMYaeT OT MUTbEBLIX
BoA [10].

O6LWwenpuHATO, 4TO NeyedbHas LLeHHOCTb
MUHepasbHLIX BOA onpenenaeTcs 0cobeHHoC-
TAMWN UX XUMUYecKoro coctaea. CoaepxaHue
npeeanmpyloero KOMNoHeHTa onpeaensaer
TUN MWUHepaNbHOMN BoAbl (Yrnekucnble, Xxene-
3UCTble, KpeMHUCTbIE U Op.) N ee BanbHeonNo-
rmyeckoe NpMMeHeHue.

KoHueHTpaumm cneumdpurnyecknx KomMno-
HEHTOB, NPWU KOTOPbLIX BbIGBASETCH UX BUONOo-
rmyeckoe BO3OEWCTBME Ha OpraHusMm, ycTa-
HOBNEHbl Ha OCHOBaHUW  pes3ynLTaToB
dU3N0NOrMYeckUx nccnegoBaHuin n sMnNnUpK-
yecknx HabnioaeHnii Ha GanbHeoNornMYecknx
KypopTax. B 3aBUCUMOCTN OT pacTBOPEHHOro
KOMIMOHeHTa onpeaenanmch nokazaHms MmMHe-
panbHON BOABI ANA NevyeHus U NpoduUnakTnkn
pasnnyHbix 3aboneeaHuin. Tak, yrnekucnble
MUWHepalbHble BOAbl MoKa3aHbl B OCHOBHOM
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npu 3aboneBaHUsX OpPraHoB NULLEBapPeHNs U
oBMeHa BeLLeCTB, Xene3ncTele — Npu HapyLle-
HUN PYHKUNU KPOBETBOPHOM CUCTEMBI, NOSN-
MeTalbHble — Mpu 3abofieBaHUsX, BbI3biBae-
MbIX  AedUUNTOM  MUKPOSNEMEHTOB B
opraHusme.

MuHepanbHble Boabl 6e3 crneunduriyecknx
KOMMOHEHTOB peKOMeHA0BaHbl MPU XpOHUYEC-
KUX racTputax ¢ CeKpeTopHOM HepocTaTou-
HOCTbIO, KONUTax U SHTEpOoKoNuTax, 3abonepa-
HUAX KWLWIEYHUKa, reyYeHn, [UCKUHe3nun
KENYHBIX MyTEA N XenuyHoro nyseips. MuHe-
panbHble BOAER! C NOBLILIEHHBIM COAepPXaHNEM
OopraHunyeckux BewecTB TMna "Hagtyca” Bcne-
ACTBME MHOIMOKOMIMOHEHTHOCTU UX COCTaea
nokasaHbl NpU pasnuyHeIX 3aboneBaHNsax No-
yek, MeyeHu, xenuye- N MOYEBLIBOASALLNX MNy-
Tel, Xenye- U MOYEKaMEHHbIX BONesHaX, Ha-
pyweHun obmeHa BelwecTB, AaunabeTe,
oxunpeHum [30].

C yyacTnem aBTOpPOB ObINU OTKPbLITHI HO-
Bble CBONCTBA OAaHHOW MUHepanbHON BOAbl —
BoccTaHoBfieHNe OYHKUMN KOCTHO-MO3roBo-
ro KPOBETBOPEHUS, HApYLLUEHHON BCNeACTBUE
BO3MENCTBUSA paanaunn, BelBeaeHNe paano-
HYKNMOOB u3 opraHuama [16, 31-32], ee aH-
TUOKCUAAHTHBIE N MPOTUBOANNEpPruyeckmne
ceonctea [13, 33]. B pesynbTtate ThHICAYU
nnkeuaatopor arapuu Ha HASC u niopen, no-
JiydynewnMx Gonblune Ao3bl 06NnyvyeHuUs nnoéo
NPOXUBAIOLWLNX HA 3arps3HEHHBIX PaanOHYK-
nnMaamum TeppuTopusx, YyCNewwHo npoLn
Kypc nedyeHns naHHol soaon. OcoBbeHHOo Bax-
HO TO, 4YTO BoAbl TMNa "HadTyca” nokasaHbl
naumeHTam ¢ noboil CeKpeTOpPHOCTLIO Xe-
nyaka U, B oTAnM4Me OT MeAUKAMEHTO3HOro
NleyeHns, He Bbl3bIBAIOT NOBOYHBLIX HeraTue-
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HbIX 3¢ PEKTOB, YTO NO3BOASET UX MPUMEHSATb
Kak B3pociblM, Tak U geTam. [pn 3ToOM OHKU
OKas3blBaloT MArkoe MNpoNOHrupylolWee BO3-
OeNCTBME Ha OpraHn3Mm.

Ecnn GanbHeonornyeckoe newcteme Mmu-
HepasnbHbLIX BOA, codepxawmx cheumdpunyec-
KNe KOMMOHEHTbl, MOXHO OObACHUTbL HaNM4un-
eM B cocTaBe BOoAbl JAHHbIX KOMMOHEHTOB, TO
nencTene MUHepasnbHbiX Bod Gez cneundu-
YecKux KOMMNOHEHTOB, 00LWas MUHepanmsauns
KoTopbIx Bbilwe 1000 mr/om3, TpyoHo obbAc-
HUTb TOJIbKO NCX0O8 U3 UX MUHEPANbHOIo COC-
TaBa. B palioHax co 3HauuTesNbHbLIM coaepxa-
HMEeM MUWHepanbHbIX CONEen B rpyHTax (ior
YKpauHbl u Poccnmn, KazaxctaH n gp.) B Kaye-
CTBe NMUTbLEBOW MUCMONb3yeTcs Boda C MOBbI-
LWEHHOW MUHepanu3aumei, ogHako GanbHeo-
JIOTMYeCcKoro OencTBMUS Ha OpraHnU3M OHa He
okasbiBaeT. OTAn4KMA B LENCTBMN HA OpraHnuaMm
NMUTLEBON MUHEPASTM30BAHHOM BOAbI N MUHe-
pasbHON BOObl C MOBbLILWEHHON MUHepannsa-
umnein (tmna "Munpropofckoin™) oo HacToqawero
BpeMeHM 0BBbACHUTL He yaanochb.

BmecTe ¢ TeM CyWecTBYIOT MUHepasibHble
BOAbl C Ype3BblHaNHO HU3KOW MUHepanmsaumn-
el (Hwke 100 mr/ome), umelowne UenebHble
ceoictea [19]. OBBLACHUTE 3TWM CBOWCTBa
0eNCTBNeM pacTBOPUMBIX B HUX KOMMOHEHTOB
npotnemMaTUyHO KU3-3a X HWU3KMUX KOHLEHTpa-
unin B Boge. lNo-engumMmomy, onst o6bACHeHUs
nx GanbHeoNornyeckoro AeNcTemMa Heodbxoam-
MO Y4YMUTbIBATb HEKOTOopble AOMNCAHUTENbHbIE
daKkTopbl.

B paHHol paboTe ¢ y4éToM aHanmsa pe-
3yNbTaToB paHee MNPOBEeOEHHLIX UccnenoBa-
HWIA coenaH NPUHUUMWANBHO HOBLIMA LWar B
M3YYeHUN OCOBeHHOoCTell CTPYKTypbl MUHe-
panbHblX BOA. MNCNONb3YIOTCA BbICOKOYYB-
CTBUTENIbHbIE HEBO3MYLLAIOWME PaANO3NIeKT-
POHHbIE MeToAbl U3MEPEeHUN Mpo3pavyHOCTn
Bogbl B MK-ananasoHe. B ocHoBe npoBengH-
HbIX UCClefoBaHNI NeXUT npeanoXxeHHas U
pasBuUTas aBTopaMm 3KCnepumMeHTanbHas Me-
ToaAMKa onpedeneHns 3aBUCUMOCTU CTPYKTY-
pusauum Bodbl OT KOHTaKTa ¢ HaHOHeOoAHOo-
pPOoAHbIMN NOBEPXHOCTAMM pasAnyHbIX
MaTepunanoe U 0T NPUCYTCTBUS B HEl NpuMe-
Cell B pasnMyHbIX KOHUeHTpauusax. Npn atom
nccnenyetcd BAUAHUE HU3KOWHTEHCUBHbLIX
MUnaMmMeTpoBbiX (MM) nnu, Kak 4acto NULWYT
B NnTepaType, KpalHe BbICOKOYACTOTHbLIX
(KBY) nanyyeHmnin Ha npoLecchl CTRYKTYpU3a-
LI BOAbI.
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MocTaHoBKa I1p06ﬂeMbl U pesynbrtaTthbl
npeabiAyWUX UccnenoBaHUn

B onpeneneHnn MnHepanbHbIX BOA HE YNOMU-
HaeTca O CTPYKTYpe BoAbl, KOTOPON paHee He
npuaaeann ocoboro 3HadyeHus. OAHako B
"Knaccudpukaunm MuHepasnbHbiX BoL YKpau-
Hel" [10] yxe ynensieTcsl BHUMaHWe AaHHOMY
Bonpocy. ®opMUpoBaHME MUHEpanbHLIX BOJ,
NPOUNCXOANT B Hepax 3eMHOM Kopbl B OCHOB-
HOM Ha MPOTSXXEHUN ANNTENLHOIr0 BPpEMEHU —
BO3pacT MUHepanbHbIX BOJ COCTaBnseT oOT
HeCKOJIbKUX NIeT A0 AeCATKOB ThiCHY neT u 60-
nee [15], BCneacTBue Yero, 04EBUOHO, N NpPo-
NCXOOUT co3aHne UX 0COBEHHOM CTPYKTYphI.
Kpome Toro, Ha CTpPYKTYpPY MUHepanbHbIX BOA,
JOMKHBLI OKa3biBaThb BAUSIHWE YCNOBUS 3anera-
HUS, XapaKTep BOAOBMELLAIOWNX NOpoa N No-
nen [34].

B uccnepopaHuax nocnefHux neT Bce
fonblle BHUMaHUA yaenseTcs AaHHOMY BOM-
pocy B CBA3U ¢ Bonee rmybokuM NoHUMaHneM
ponu BoAbl B XXN3HEAeATENBHOCTN OpraHu3Ma.
N3BecTHO, 4TO BoAa BLIAENSEeTCs paaoM aHo-
ManbHBIX GU3NYECKUX CBOUCTB — ee 3aMep3aa-
HWe COonpoBOXAaeTcs paclumpeHuem. INpu no-
BbllLeHNN TemnepaTypbl oT 0 Ao 4° NNOTHOCTL
Bo3pacTaeT, npn 4° gocTuraeT Makcumyma u
nocfie aTOro HaynmHaeT yMeHbllaTbcs. Boay
OTNNYAIOT MOBLILUEHHBIE MO CPaBHEHUIO C
coeUHEHNSIMUN, COPasMepHbIMU C Hel Mo no-
JIOXeHWIo B nepuoguyeckon cucteme . W.
MeHpeneera (H,Te, H,S), TemnepaTypbl
niaBneHns N KUNeHUs, aHoMasbHasa Nonsgapu-
3yeMOCTb, BbICOKME ANSNEKTpUIecKas npoHU-
LaeMoCTb U CMOCOBHOCTbL pacTBOpPATL coean-
HeHuna [5].

HeoBbIYHOCTb YNOMSIHYTEIX CBOMCTB BOAbI
CcBAI3aHa ¢ HeoOBIYHOCTLIO ee CTPYKTyphl. Bece
aHoMaNnKn OBBACHSAIOTCH HANNMYMEM BOAOPOA-
HbIX cBi3ell. BoaopoaHasn ces3b obpas3yeTcs B
pesynebTaTe 3NeKTPOCTaTUYECKOro B3aUMO-
hercTena Mexay aapamMu atoMoB U 3f1IeKTPO-
HaMWN yXe CBSI3aHHbLIX KOBaNeHTHO aToMOB.
B cnyuyae Boaopoaa oHa 6onee npoyHas, rnoc-
KONbKY B aroMe BoAOpoAa OAWH SJIEKTPOH,
BCNeACTBME Yero aToMHblA paanyc Hebosb-
IO N coceaHsa MoneKyna MOXeT NoAONTN Ha
6onee 6nN13Koe pacCcTosiHWE, YTO yBeNnymMBaeT
cuny cBaA3un.

CTpykTypa BOABl — NpedMeT nccnenoea-
HUIA MHOMUX YYEHbIX, UX MHEHWE MO 9TOMY BOM-
pocy HeoaHo3HauyHo. PeHTreH B 1892 . nep-
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BbIM MPeanonoxun Hanmumue B BoAe NbAono-
DOOHOW CTPYKTYPbI U OTAENbHLIX MoNekyn. 3a-
TeM B 30-x ropax 20-ro eka [x. BepHan n
M. daynep [2] BLIABUHYN TEOPUIO NEpEXOas-
LKNX CTPYKTYP.

N. Bjerrum [4] ookasan, 4To fieq coCcTouUT
M3 rekcaroHasibHblX CTPYKTYP, 06pa30BaHHbIX
oTAeNbHEIMN Monekynamu. pun nnaBneHun
Nbja CTPYKTypa 4acTU4YHO paspyllaeTtcs
(9-11% npn 25°C). MNMosToMy B Xuakon dase
BOAbl COXPaHAETCHd KOoOpAMHAaLWUS MONekyn v
peweTyartag YnopsooyYeHHOCTE CTPYKTYpb
BMJIOTb A0 "BTOPON TOYKU NNABNEHUNA", KOTO-
pas HacTynaeT npudnuantensHo npu 40°C,
Korga ncuyesaet faxe GAVXKHWIA NopsaoK pac-
NONOXEHNS MONEKYN U CTPYKTYpa BOALlI U3Me-
HaeTca. Co3aaeTcs CTPYKTypa 3a cyeT BoAo-
POAOHBIX CBA3EN, NpUpoaa KOTOPLIX TOYHO He
YyCTaHOBMNEHA, HECMOTPS Ha TO, UTO, KPOME BO-
Obl, OHX onpenensitoT CTPYKTYPY GENKoB, HYK-
NEeVHOBbLIX KUCNOT M APYrux OGMONornyeckmx
obbekToB [1].

B paneHeiwem Goina npeanoxeHa Moaenb
accoumara (knactepa) [20]. CTpykTypHaga ceT-
Ka BoApbl TpexmepHa. CorflacHo COBpeMEHHbIM
NpeAcTaBleHNsIM, KnacTepbl COCTOAT U3 Hec-
KONbKNX Monekyn soael. CBA3U MexXay knacTte-
pamMn xapakTepu3ayloTcs Kak cnabele, 61mskmne
K anekTpocTaTnyeckum. lNpeanaraetca cTpyk-
Typa U3 rekcaroHasbHbIX KoneL, CoeAMHEHHbIX
NPOMEXYTOUYHBIMA WUAIN CUMBHBIMU BOAOPOA-
HbIMU CBA3AMU. U3 knacTepoB CTPOUTCH CeTb
nepa. MNpy TagHUM Nbaa B OCHOBE CTPYKTYpHI
BOAbI fiexaT KOMMeKckl Mosiekyn. 3To NoAaT-
BepXaaeTcs TepMoANHAMUYECKUMU NapaMeT-
pamn Boabl. Mexay knactepaMn — KaHanbl, B
KaHanax — cBoO0aHble MOHOMEpPHbIE MONEKY-
Nkl BOAKI.

KaHanbl Mexay knactepamu GBASKOTCSH
OYeHb BaXHbBIM NOKa3aTenem CTPYKTYpbl BHYT-
PUKNIETOUYHOM BOALI, MOCKONbKY, MO yTBEpXAe-
Huo A. K. 'ymaHa [8], BuoMonekynsl BXOOST B
KaHanbl pelweTkn 6e3 HapyLleHUs NX XU3HEH-
HbIX PYHKUMIA, B TO BPEMS KaK B MAOTHO yNako-
BaHHOW CTPYKTYpe OHWU He UMeloT ONTUMaslb-
HOrO KOHTaKTa € BHYTPUKIIETOYHOWN BOAOM.
CornacHo K. C. TpuHrepy [26], CTpYKTypHbIe
M3MEHEHUS KIeTOK, a clefoBaTeNbHO, U3Me-
HeHUs B opraHname, onpeaensioTcs rmaeHbIM
06pas3oM CTPYKTYPHBIMU U3MEHEHNSMU BHYT-
PUKNIETOUYHOR BOARI.

Mo pesynbTatam wuccneposaHuin [12]
CTPYKTYpUpOBaHHas BoAa SIBNSETCHd 3aliuT-
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HbIM BapbepoM kneTok. Kpome Toro, oHa kata-
nnaupyeT BUOXUMUYECKMNE peaKLMn, ABNSSCH
pacTBOpUTENeM OpraHnyeckux N HeopraHu-
YyecKuX BelecTB, AUCNEpPCHON Cpefo Konno-
WMAHBIX 4ACTUL, y4acTBYeT B MeTaboIn3Me Kine-
TOK W Tepmoperynauuu, obecneuynBaeTt
3alNTY N Typrop KNeTok; onpeaensieT npocT-
PaHCTBEHHYIO CTPYKTYpY MaKpOMONeKkyn,
npexae Bcero rmModbynapHbix 6enkoe, obecne-
yngaeT OBUOKPUONOrMYecKne npoLecchl.
BmecTe co cTapeHueM B opraHname Habnwaa-
eTcsa Bce Bonbwnii gednunt nbaonofoobHoN
CTPYKTYPUPOBaHHOW BOAbI N BCe Bosbllee Ko-
JNINYECTBO HECTPYKTYPUPOBAHHOMN.

Ha cTpyKkTypy BoAbl B KNeTKe, a cnenosa-
TeNbHO, N GYHKUMOHUPOBAHUE OpraHn3ama, Mo-
XeT oKasblBaTb BAUSIHWE CTPYKTypa ynoTpes-
naemMon BoAbl. HApKUM [0Ka3aTeNbCTBOM
DencTBUS CTPYKTYPUPOBAHHOW BOALI Ha opra-
HU3M aBNgeTca Tanasa Bofa. Tanaa Boaa UMeeT
neaonoaoBHy CTPYKTYpy. MccnenoraHo ee
NO3NTUBHOE BAINSIHWUE Ha BUoNornyeckmne CBon-
CTBa pacTeHul (PoCT, NPUXKNBAEMOCTb LLEen U
AP.) U XUBLIX OPraHU3MoB — YBEIMYEHUE VM-
MYHUTETa, YynydlleHue rnokasaTefien KpoBw,
CHUXEHVEe 3a601eBaeMOCTU AblxaTeNbHbIX Ny-
Tel, aHrnH [27]. MHorne nccnenoeaTenn cyn-
TaloT, YTO UCNOMb30BaHUE ropuamMn Tanon Bo-
Obl IBNSIeTCH NPUUYUHON nx gonronetnsa [29].

Mpn xpaHeHUM Tanas Boja HachILaeTCH
rasamuv U NOCTENEHHO TepseT NbAonoaobHYI0
CTPYKTYPY U OUONOrNMYEcKyld akKTUBHOCTb.
JecTpykTypupoBaHne NponcxoauT He cpasy,
NOCKONbKY 0COBEHHOCTRIO BOALI SIBASIETCH e
CTPYKTYpHas namsThb, T. €. NposIBieHNEe aHOMa-
i noa BO3AeNCTBUEM BHELLIHUX YCIOBWUIA, KO-
TOpble He ncyesaloT Npu NpekpaweHun aTux
Bo3aencTemin [1]. Bpema penakcaumn Moxet
ObITe A0 5 cyTok. CTpyKTypHas namaTb BOAbI
0BBLACHAETCH HaNMYNEM BOAOPOAHbLIX CBSA3EN.
Taknm oBpas3oM, Hanmnume ynopsaaodeHHon ne-
OSHOM CTPYKTYpbl BoAbl 0BycnoenuBaeT ee
CNOCOBHOCTL NepefaBaTh SHEPruno oKpyxalo-
Wen cpene, NoBLILWATE aKTUBHOCTD.

AKTUBUPOBAHUE BOAEI MOXET MPOUCXOANTL
non ANEWCTBMEM 3NEKTPUYECKoro Toka, mar-
HWUTHOrO W TErMJIOBOro MNosg, BblCOKOTEMMNEpPa-
TypHoro Harpeea[9, 11]. B. I LnpoHocor [37]
nokasasn, YTo akTUBMPOBaHHAA BOAA COAEPXKUT
pe30oHaHCHble MUKPOKNAcTephbl, KOTopble MO-
ryT Npu KOHTaKTe ¢ OpraHU3MoM WUinU Apyrom
BOJOW OKasbiBaTb HA HUX BAUSHUE, AeNCTBYS
Kak cBoeoOpasHblii KaMepToH.
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Haunnaa ¢ 1998 . H. . CvHUUBIHBIM 1”
B. A. ENKuHbIM ¢ coaBTOpamMn NPoOBOOUTCH
n3y4yeHne Npupodbl CTPYKTYpU3auum BOOHbIX
cpen, WX Pe30HaHCHO-BOSIHOBOIO0 COCTOSIHUSA
M, B 3aBUCUMOCTWN OT 3TOro, BANAHUS BOAHON
cpelbl Ha XW3HeOeATeNbHOCTb OpraHuama.
OTKpbITbl HOBblE TEOPETUYECKNE 3aKOHLI, pe-
3ynbTaTbl UCCefoBaHU HaxoOAT LUMPOKUIA
BbIX04 B NPaKkTUkKy. NpruMeHeHne JaHHOro OTK-
pbITUS MOXeT UMeTb rnobasibHOe 3Ha4yeHue.
lMpupona paanoBOIHOBLIX CBOMCTB BOAObI YC-
TaHoOBSIeHa W onucaHa B page onybanKoBaH-
HbIX paboT [17, 18, 21].

CnoxHasa cTpyKTypa BoAbl — KSlOY K NOHK-
MaHuio ee nevebHoro gencteud. Noa Bosaei-
CTBMEM TOKOB pa3HOi 4YacToTbl CTpPYKTypa
BHYTPUKIIETOYHOW BOAObl WU3MEHsieTCs, 3aTeM
BOAA C UBMEHEHHON CTPYKTYPON OENCTBYET Ha
6esfik1, HYKNIeUHOBbLIe KUCNOTbI U OpYyrne BHYT-
PUKNEeTOYHbIe KOMMOHeHTbl. Ha ocHoBe 3Toro
MOXHO OOBACHUTL OEWUCTBME Ha OpraHusMm
YNLTPa3ByKa, 3/1eKTpoocMoca, anekTpodope-
3a, 9NeKTPOMarHUTHbIX nosnei. N3ameHeHue
CTPYKTYpbl BOAbI NOA AeNCTBUEM OaHHbIX dak-
TOPOB A0Ka3aHO U3MepeHneM ee TepMoguHa-
MWYEeCKUX NapamMeTpPoB U JaHHbIMU PeHTreHo-
CTPYKTYPHOrO aHanuza ¢ nocnepymwolien
MaTeMaTn4yeckoi obpaboTKOM.

Benkun B knetke MoryT npebbiBaTb B ABYX
COCTOSAHUAX: NGO B MEXKNEeTOYHOW XMNAKOC-
M, TGO UMMOBUNAN3NPYSACH HA MeMOpaHax.
B >xngkoctn 6enkm obnanaloT NOBbILLEHHON
KWHETUYEeCKOW aHeprmnein, npu nMModunmnsa-
LKW1 Ha MeMOpaHax 3Heprus nepexognT B No-
TeHUunanbHylo, Metabonnyeckmne (06MeHHbIe)
npouecchl 3aMeansaTcd, BNAOTb 40 COCTONA-
HKNS aHabuno3a. BogHaa KoMnoHeHTa Buocpe-
Obl onpenensieT CTPYKTYPY MakpoMonekyn
6enkoB. Ux Buonormnyeckmne GyHKUNK conps-
XEeHbl ¢ NOCTPOEHUEM W paspylleHneM Boa-
HbIX CTPYKTYP. XUMWU4YecKkne N pusnyeckue
dakTopbl, BAUSIOLWLME HA CTPYKTYPY U CBON-
CTBa BOAHOW KOMMNOHEHTbI, MOryT NPUBOOUTL
He TONbKO K UBMEHEHUI0 CTPYKTYpPbl MaKpo-
MOJIeKYSl, HO U K N3MEHEeHNM paguoBOSIHO-
BblX CBOMNCTB BOAbl, KPMOBUONOTMYECKUX
ocobeHHocTell. BospeiicTene NOHOB, U3ny-
yeHne — npuyMHa nepexoga 6enkoe B pas-
Hble coCTOAHUA. benkn HaxoaaTca B Mexkne-
TOYHOM XWMOKOCTU, NOSTOMY WU3MEHEHMUS B
opraHnaMe OeNCTBYIOT Ha CTPYKTYPY MexX-
KNeTOYHOW XWAOKOCTU, YTO MOXEeT CAYXUTb
nokazaTtefneM naTonoruin. BHyTpukneToUYHas
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BoAa ob6nafaeT pe30HAHCHO-BOSIHOBLIM COC-
TogHWeM. Cuctema "BoAHas KOMNOHeEHTa 6u-
ocpeibl — pe30oHaHCHble MUINNUMETPOBbLIE
BOJIHLI" JIEXXUT B OCHOBE MNPOLECCOB XU3He-
neatensHocTu [17, 18, 21]. BosaelicTene Ha
OpraHnaM — 9TO Npexae Bcero Bo3encTeme
Ha BHYTPUKIETOUHYIO BOAY, ee CTPYKTypy. OT-
cloja cnefyeTt BhIBOJ: JleYeHNe OopraHuama
3aBUCUT, KPOME BCEro Nnpoyero, U oT CTpyK-
TYpbl BOAHI.

Onpegensiiowan ponb B GYHKUNMOHUPOBA-
HUW BOOHON NOACUCTEMBI OpraHnamMa, B noj-
JepXXaHu1 ero B HopMe 1 Npn BOCCTAHOBNEHNN
M3 COCTOSHUA NaToNIOrMM MOXeT BbITh 0Becne-
yeHa Npu BO3AENCTBUN Ha BOAHYIO cpefly HN3-
KOUHTEHCUBHBIX SNEKTPOMAarHUTHbIX MUAN-
MeTpoBbix (MM), KpaliHEBbICOKOYACTOTHbLIX
(KBY), teparepuoBbix (TI'Y) nanyyeHui, noee-
PXHOCTEN BHELWHUX HAHOHEOAHOPOOHBIX MaTe-
puanoe, HaTypasibHbIX MWHepasnoB, a Takxe
BO3MOXHOI0 COYETAHHOrO BO3AENCTBUS 3TUX
dakTopor [17, 18, 21-23].

H. U. CuHUubIHBIM, B. A. EnkuHeim n O. B.
Beukum Bnepeble 0GHapyxeHo, 4To MM-nany-
YeHNe HU3KOW WMHTEHCUBHOCTU MpPU B3aUMO-
LEeNCTBUN C BOOOCOAEpXallen cpeion MoXeT
NPUBOANTE K UBMEHEHUIO CTPYKTYPhI STON cpe-
Obl TONLKO B TOM CJlyyae, ecnn Bogocoaepxa-
Wwaga cpefa yxe CTPyKTypupoBaHa. [Npuyém
3TO MPOUCXOAUT Ha BMNONHE onpeneneHHbIX
pesoHaHCHbIX YacToTax [22, 23]. N 5Tn obnac-
TN COBEPLUEHHO OIHO3HAYHO 3aBUCHT U onpe-
JendTcs cocTaBoOM BoAOCOAepXallen cpe-
Obl, a TaKkke CTPYKTYPOM, KOHTaKTUpYIOLWEN C
BoAocoAepXallen cpefoil HaHOHeoaHopoa-
HOW MOBEPXHOCTU HepacTBOPUMOro B BoAe
BHeLlHero Matepuana.

B cnyyae cTpyKTypmusauMmn BOOHON cpenbl
dopmMupyloTca pasHoobpasHble KoHdUrypa-
LMK LLernoyek 1 KnacTepoB U3 ANNONEN BOALI.
Mpryém kaxpoe U3 aTUX obpasoBaHUin UmeeT
coBCTBEHHLIE KonebaTeNbHble YacToThl. [103-
TOMY NMpu BHeWHeM KBY-Bo3aelcTBUM Ha BOA -
Hylo cpefy HabnoaalTCa pPe3CHaAHCHLIE OTK-
KN cpelbl B COOTBETCTBYIOWMX Nosocax
4acTOT. DTU OTKIIMKN NPOABASIOTCH B BUAE U3-
MEHEHWIA MpPo3pavyHOCTU BOAHOW cpebl npu
MK-npoceeuneaHun. Takum ob6pa3om, MOryT
dopmMmmpoBaTbcd nHanemayanoHole NK-KBY-
CNeKTpbl UccnefyeMblX BoAOCOAepXallux
cpea. Nostomy B KBYH-MeanumHe v HYXXHO UC-
NoNb30BaTb U3NYYEHNE UMEHHO HA Pe30HaHC-
HbIX YaCTOTax.
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Ha aToM nyTK 6bi510 0OHapYXeHOo ABfieHne
CTPYKTYpU3auun Bogocolepxallnx cpen ot
KOHTaKTa UX ¢ HAHOHEOAHOPOAHBLIMU NOBEpPX-
HOCTSIMU HepacTBOPUMEIX B BOAE BeLLECTB.
3TnMN BelecTBaMN MOTYT ObITe CUHTETUYEC-
Kne maTtepuansl, HaTypasnbHble MUHeparsl,
KOMMNO3UUWOHHLIE MaTepuasbl U, Kak HeJAaBHO
OBHapyXunn aBTopbl, Aaxe Takue Guonoru-
yeckune cyocTpaThl CUHTE3a OeNKoB, Kak aMu-
HOKNCNOTHI [24, 25].

NanoxeHHble ¢dakTbl NOABUMAN aBTOPOB
npeAcTaBfeHHOW CTaTbU K HaYany nccneaoea-
HWA CTPYKTYPLI MUHEPaNbHOM BOOEI C MO3ULNIA
€€ 3NeKTPOHHO-BOIHOBLIX CBOWCTB. B yyeHun
0 MWHepasbHbIX BOAAX BOMPOC O poau KX
CTPYKTYpbI BCe elle aBnseTcs BenbiM NaTHOM,
X0Ts ycnoBust GopMMpPOBaHNS MUHEPASTbHBIX
BOJ, CO34al0T NPeanochbisikn Afa paccMmoTpe-
HUS KX KakK cTpykTypupoBaHHbIX [10, 30, 33,
34]. B HacTogulel paboTe, NbITasgiCb OTONTU OT
3MNUPN3MA, aBTOPbLl CTPEMUNUCH MOAOWTU K
NOHMMAaHWIO MPOLECCOB, MPOUCXOOALLNX NPU
MCNONb30BaHUN MUHEPASbHBIX BO/.

MuHeparsnbHble BoAbI GOPMUPYIOTCH B BO-
JoBMeLlaloLmx nopoaax, cpeam KoTopblX co-
Jepxarcsl MUHepanbl pa3Hol cTeneHn Kpuc-
TaNIMYHOCTH, YK€ He roBops O MOBCEMECTHO
BCTPEYALLNXCH KPeMHUEBBLIX U KBapLEBbLIX
nopopnax [34]. ABTopebl nNpeanonarailoT, YTo
CTeneHb CTPYKTYPUPOBaHNS BOAbLI 3aBUCUT OT
BpeMeHn ee GOPMUPOBAHNA Hapsaay ¢ Apyru-
MK dakTopamMu, HanpuMep, CoCTaBOM BOLOB-
MeLlalLWnX nopon, Ux CTPYKTypel, duanyec-
KNX CBOWCTB N Ap.

BKCNepUMEHTaNbLHO A0KA3aHo, YTO CTPYK-
TYpUpoBaHWe BOAbl MPOUCXOANT U B pe3ynbTa-
Te ee KOHTaKTa ¢ TBepAbiM1 MaTepranamu, Ko-
Topble UMeIT YNOpSAOYEHHOE CTpPOEHUe.
B yacTHocTH, yueHbIMU CMOfIEHCKON Meanun-
HCKOW akasemMun [28] nokasaHO, 4TO Mpu
KOHTaKTe BOAbl C KPUCTANINUMYECKUMN MUHEPA-
NlaMn KOJIMYECTBO CTPYKTYPUPOBAHHLIX 3ne-
MEHTOB B Heil yBenuumMBaeTcs, MpuYem npo-
NOPLNOHANBHO CTENEHU UX KPUCTANIMYHOCTH.
Tak, Npn OBOMHOW ¢unbTpaumn yepes anmas
cofepXaHune CTpPYKTYpuUpoBaHHON dpakuum
pocturaet 12,31%, a yepes3 wyHrnt — 8,30%.
Mo paHHbIM 6enopycckux unccnenoBaHuii
CTPYKTYPUPOBaHUIO BOAbLI CMocoOCTBYET Tak-
e KOHTaKT C KpeMHUeM.

B. M. lLlectonanosbim, A. KO. MonceeBbiM 1
ApYyrumMmn aBTopamMu nccnefoBaHo BAnsHUeE o6-
paboTaHHON CUNeBNTOM (pa3HOBUAHOCTL Mpu-
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POOHLIX CUIMUUTOB) BOAbI HA OKNCAUTENBHEIN
roMeocTtas u coctaB nepndepnyeckoin Kpoeu
MblLe, o6aydyeHHbIX B aoze 1,0 Ip. B3T10T Mu-
Hepan npeactaengeT cobol NpeBpalleHHble B
nopoay octaTku APEBHUX MOPCKUX OpraHns-
MOB 1 NPOAYKTOB UX XXU3HeaeaTensHocTn. Cor-
NaCcHO AaHHBIM, MOAYYEHHBIM MPU U3MepeHnn
NPOAOALHOIO BPEMEHU penakcauun aepHbiX
CMWHOB B MONIEKyfle BOAEI B CMeKTpax gaepHo-
MarHUTHOrc pe3oHaHCa BLICOKOro paspelle-
HUS, U cneunasnbHBIM pacyeTaM, npu Bo3aen-
CTBUN CUNeBUTa B BoAe YBENNYNBAKOTCH
BAJIEHTHLI yron ee MOJIEKYs, pacCTosHue
MexXxay atoMamMn BoAopoda B HUX U SHeprus
MOJIEKYSl, a TaKkke YMeHbLUIATCH ANIMHA BOAO-
pPOOHON CBA3WN U pacCTosiHUE MeXAy aToMaMu
Kucnopona coceiHMX monekyn [6]. UameHeHns
CTPYKTYPHLIX MNokKasaTtenien NpoucxoasaT npu
KOHTaKTe MOJieKysn BoAbl C aKTUBHBIMU LIeHTpa-
MW Ha NOBEPXHOCTN CUNEBUTA.

B pesaynbTate NpoBeAeHHOr 0 3KCnepuMeH-
Ta YCTAHOBNEHO: CTPYKTYPUPOBAHHASA CUNEBU-
TOM BOJA 0OKa3blBaeT BblpaxeHHoe AelcTBue
Ha opraHnam, KoTopoe HEBO3MOXHO YAOBNET-
BOPUTENIEHO OBBACHUTE W3MEHEHWEM ee
XUMmnuyeckoro coctara. lnutensHoe ynotpetd-
NeHne XMBOTHBIMU MOANMPULMPOBAHHON CU-
NEeBUTOM BOAbI MPUBOAUT K CHUKEHUIO NHTEH-
CUBHOCTN CBOBOHO paauKanbHbIX NPOLLECCOB
M aKTMBHOCTU KaTanasel B nNepudepnyeckon
KpOBWU, a TaKkKe Bbi3blBaeT CTONKNE N3MEHEHNS
ee KneTouyHoro coctaBa. CornacHo AaHHbIM
MOpdONOrMyecKoro aHanmaa KpoBn obsyyeH-
HbIX XUBOTHBIX, UccneayemMas Boga oonagaet
paaMoMoandUUNPYIOLLINM AeACTBUEM.

[eiicTBMe MUHepanbHON BOAbLlI Ha BHYT-
PUKIIETOUYHYIO BOAY MOXHO NPeanofoXuTb Kak
aHanoruio oencTemg Tano Boasl. Ham npenc-
TaBMAETCH, YTO MUHepasbHble BoAbl, Byayun
CTPYKTYPUPOBAHHLIMW, aKTUBHBLIMW, BAUSIOT
Ha BHYTPUKNETOUYHYIO BOAY, BOCCTaHaBAMBas
HapyLleHHble y4yacTKn ee CTPYKTypbl. Mem6-
paHHble Neperopoikyu Npu 3TOM He A0JDKHbI
ObITb NpenaTcTememM. Beab U3 onbitos W. MpaH-
hepa [7/] naBecTHO 0 ANCTAHUMOHHOM BAUSHUN
aKTMBUPOBAHHOM BOAbBI, HAXOAALLIENCH B COCY-
e, Ha BoAy B PYroM cocyne.

MockonbKy CTPYKTYPUPOBaHHOW BOAE MPUCY-
LWa "CTpYKTypHas namMaTth” Nnpuy BuiXxode U3 Bo4O-
HOCHOI0 ropU3oHTa MUHepasibHas BoAa A0KHA
He cpasy MeHSITb CBOIO CTPYKTYPY, U NOSTOMY OHa
MOXET B TeYeHVe OMnpeaeneHHoro BpeMeHn ak-
TUBHO BAUSITb HA BHYTPUKIIETOUHYIO BOAY.
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OO6GbeKThl AKCNnepuMeHTasZIbHOIro
uccnepopaHung

Ang nccnenoBaHns 6binM BeIOpaHbl MUHe-
panbHble BoAbl HanGonee U3BECTHBIX MeCTo-
poxaeHui B YkpanHe — Mupropoackoro, cke. 9
n Tpyckaeeukoro, cke. 21-H. "Mupropogckasa”
OTHOCUTCHl K KNlacCy MWHepasnbHbiX BoJ 0e3
cneumdUyeckx KOMMOHEHTOB. 3TO Xnopua-
Hag HaTpueBas Boda ¢ obLell MUHepanuaauu-
el 3,37 r/om3. BospacT Boibl, pacCYUTaHHBIA
Nno cooTHOLLEeHUIo ??6Ra/???Ra (no AaHHLIM na-
BopaTtopun pagnuornaporecnormyeckux MeTo-
noe NMH HAH YkpanHbl), coctaBnaet (35+5)
net. Bona BckpblTa Ha rmy6uHe 710 M B Meno-
BbIX OTNOXeHUSaX. MOXHO AonycTUTbL cKonne-
HUEe Ha Taknx rnybuHax BOAOBMELLAOLWNX MU-
HepanoB C pPasHbIMU KPUCTANINYECKNMU,
MarHUTHLIMU U 3NEeKTPUYECKUMN XapaKTepuc-
TUKaMW, YTO CNOCOBCTBYET akTUBALIMK AAaHHOW
BOAbl, €e CTPYKTYPUPOBaHWNIO. 3HAYUTENLHOE
coflepXaHue B BoAe MOHOB HATpUS TakkKe Mo-
XeT CnocoBCTBOBaTb €€ CTPYKTYPUPOBAHUIO
[7]. Hannune noHos xnopa AOJSIKHO OKa3blBaTb
ropasfno MeHbllee BAugHUE. Takum o6pasom,
MMeloTCH NpeanochiNkKN ong CTPYKTypUpoBa-
HUS JaHHON BOARI.

Bopna "Mwupropoackas®™ MMeeT AOBOJIBHO
NPOCTol XNOPUAHO-HATPUEBLIA COCTaB. JTO
No3BONWAO aBToOpaM CMOAEeNUpoBaTb pacT-
BOpP, MO XMMUYECKOMY COCTaBY el paBHO3Hau-
HbIA. 3yyeHa 1 NnTbeBas BOAa MUPropoacko-
ro ropoackoro BoAoNnNpoBofa, KoTopas
oTOMNpaeTCca B By4akKCKUX OTIIOXKEHUSIX Ha ry-
O6uHe 140 M. No sMNUprnyecknumM HabNIAEHUIM
Ha KypopTe "Mupropon” nntbeeas Boaa dab-
Heonornyeckum aencTenem He obnagaeT.

Ewe oaHUM 06bLEKTOM wuccneaoBaHUs
BelOpaHa Bo/la C NOBLILIEHHBIM coAepXaHneMm
opraHunyeckoro eeulecrtea — "Hagrtyca” Tpyc-
KaBeLKOro MecTopoXxaeHus, T. €. BoJa coBep-
WeHHo apyroro Tuna. Ee npoaeneHue 3adpuk-
CUpoBaHO Ha rMybuHe 17,5 M. OHa nmeet
MHOUABTPALMOHHOE MPOUCXOXAEHNE U HE3HA-
ynTenkbHbIN BO3pacT — Bcero okono 3 net. Bo-
JOBMeLLaloLNMU ABASIIOTCS [MMHUCTLIE MOpo-
Obl, KOTOopble MOTyT BAWATbE Ha CTPYKTYypy
BOAbl, HECMOTPS Ha HE3HAUUTENBLHYIO MYOUHY
3aneraHns BOAOHOCHOIo rOPU30HTA.

NeyebHule ceoiticTBa "HadTycn” obycnoe-
NleHbl HANMMYMEM B ee cocTaBe pa3HooOpasHbIX
opraHu4ecKkux BelecTs [36]. 3To BCEBO3MOX-
Hble UUKNMYecKne unu anuumkinyeckue coe-
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OVHeHUs: KapOOHOBbIe, HeHaChILEHHbIe, OK-
CU- N aMUHOKNUCHIOThI, KETOHBI, CNPThl. OYHK-
LUMOHaNbHBIE TPYNMbl MOTYT coaepxarcd nnéo
B LLenax Mosekyn, nM6o B BOKOBBIX Lensax Ko-
nNeyu, nMBo MNpuMbiKaTb HEMOCPEACTBEHHO K
KonbLy. OpraHnyeckmne coeguHeHUs obpasyloT
NPOYHEIE XenaTHble KOMMNEKCE € MUKpo3ne-
MeHTamu [14]. B pesynbtate 3aMKHYTOM
CTPYKTYpPbl OHW, NOA0BGHO HEMONSAPHLIM coean-
HEHUSIM, NO-BUAVUMOMY, MOFYT BXOAUTbL B
KNnacTepHylo pelleTky, AOMNONHUTENLHO eé
CTPYKTYpupys. Takum o6pasom, aBTopsl nNpea-
NONOXWAN, YTO CTPYKTYpa Uccnenyemblx Mu-
HepasbHbIX BOA AOMKHA OTNNYATCH OT CTPYKTY-
pbl BOA, NUTLEBbIX.

Mon cTpykTypusaumein BoAbl NOHUMAETCH
npolecc ynopaacyeHns npocTpaHCTBEHHOro
pacnofioxXeHns Monekyn-aunonen Boapl nopg
DencTBUEM BHELHNX GaKTOPOB — NOBEPXHOC-
Tell HepaCTBOPUMEIX B BOAE BELLECTB, a Takke
3NEKTPUYECKNX U MarHUTHBIX Nofie. 3To §B-
NeHne HamMn BbINo 3KCnepuMeHTaNbHo oBHa-
pPYXXeHO MeToA0M NPSIMOro HU3KOUHTEHCUBHO-
ro WK-npocBeunMBaHUa BOAOCOAEPXALLEN
cpenkl. [polecc cTpyKTypusaunm cpeapl npo-
aBnan cebq N3MEeHEeHUIMNU UHTEHCUBHOCTU
npoxopdaulero yepes cpeay NK-nyya, Kotopble
0ByCcnoBneHbl COOTBETCTBYIOLLMMU N3MEHEHN -
MW MPO3PaYHOCTU cpedbl. To ecTb No U3Me-
HEHWIO NPO3PaYHOCTUN MOXHO CYAUTL O CTene-
HW CTPYKTYpU3aLMKn BOAOCOAEPXKALLLEN cpebl.
B Hawwux paboTax pna ynobCcTBa OLEHOK
CTeneHn CTPYKTypuzaunm ouin BBeOEH KO3 d-

GUUMEHT CTPYKTYpU3auuKn cpenbl K= ﬂ ,

]1710
roe l, — ypoBeHb cobcTBeHHoro UK-nanyyeHus
NoBepXHOCTU BoAkl; |, — ypoBeHb UK-nanyye-
HUF, npolwenlwero HecTPYKTYPUPOBAHHLIN
BOOHLIN cnoit; [, — ypoBeHb UK-nanyyeHus,
npolwlealerc yepes MakCUMAaNIbHO CTPYKTY-
puUpoBaHHbIA BOAHBIA cnoi. BenuumHa I,
COOTBETCTBYET MaKCUMyMY Npo3pavyHOCTu
BOJHOro Cnosl, KOTOPbLIA AN pa3HblX CTPYKTY-
pUpYyIOLWNX MaTepuanoB A0CTUraeTca 3a pas-
Hble BpeMeHa.

B sT0ln cBA3K Lenblo NPOBOAUMBIX UCChe-
AoBaHU 06pa3ucB BoAbl ObINO BhISBAEHUE
pasnnynin B UX CBOUCTBaxX OByMS paspadboTaH-
HbIMW HaMW MeTodaMW. ITO MeTon NPSMOro
MK-npocBeuynBaHus cpegbl, No3BONSIOLLNI UC-
cnepoeaTh Mpouecchl CTPYKTypusauumn obpas-
uoB Bogpl; U MeTon UK-KBY-cnektpockonun,
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No3BONALLNIA UcCrefoBaTk B3aUMOAENCTBNE
obpasuos Bogbl ¢ MM-nanyyeHunem. lNepebil
MeTo[, peann3yeTcs Ha YCTAaHOBKE LUMPOKONO-
JIOCHOI0 HU3KOUHTEHCUBHOro UK-npoceeynBa-
HMa obpas3uoe Boabl WMK-nyyom. B cnyyae
CTPYKTYpU3aLnKn BoAbl KOHTAKTUPYIOLLNM C HEN
BHELUHUM MaTepuasoM Npo3padyHocTb BOAbl B
VK-ananasoHe 3aBUCUT OT CTEMNEHUN CTPYKTY-
pusaunn. BTopoin MeTon oTnnyaeTcs oT nep-
BOro TeM, 4TO B YCTAHOBKY A0OaBNEeH reHepa-
Top MM-1nanyyeHns, ocTpoHanpaBfeHHbIA nyy
KOTOpOro BepTUKasnbHO NafaeT Ha uccnenye-
MYI0 NOBEPXHOCTL BOAHOW cpefbl. ITo MPUBO-
OUT K '3BMEHEHUIO MIHTEHCUBHOCTU NpoXoasLLe-
ro yepes eogy WK-nyya, uyto ¢ukcupyetcs
MK-npmnemMHuKoM. Mpruyém akcnepuMeHTasIbHO
OBHapyxeHo, 4YTo 3¢ddeKT Bo3AeNCTBUA UIN
OTKNUK Ha Bo3aectBue KBY-mnanyyeHnsa npo-
BNAETCS, KaKk BGblNo OTMEUYEHO Bbille, TOMLKO
NNWb B onpeaenéxHbIX 0bNacTax YacToT.

YctaHoeka KBY-UK-cnektpockonun ong
nccnenoBaHUs 3aBUCUMOCTU MPO3pPavyHOCTU
Boabl B UK-amnanazoHe OT NpUCYTCTBUA MNpU-
Meceir un KBY-Bo3geWcTBMA nNo3BONdAET
nonyyatb WHGOpMaLUIO O 3aBUCUMOCTU
CTPYKTYPU3aLMN BOALI OT KOHTaKTa C HaHOHe-
OOHOPOAHEIMU MOBEPXHOCTAMU Pa3fINYHLIX
MaTepmnanoB 1 OT NPUCYTCTBUSA B HEl NpuMe-
cell B pas3fiNyHbIX KOHUEHTpauusx, nccneno-
BaTb BAUSIHUE HN3KOUHTEHCUBHOro KBY-nany-
YeHNs Ha NPoLLEeCcChl CTPYKTYpU3auun.

B ycTaHoBKe ncnonbayeTcsa Npuém n obpa-
60TKa NpoxoAsLero Yepes BoaocoaepxaLim
cnon IK-nanyyeHna mMasioil MHTEHCUBHOCTN,
Npu KOTOPOM OTCYTCTBYET HarpeBaHue uccne-
AyeMoro Bofiocofepxallero cnos.

[MpeanoxeHHbIn Noaxoa UCNONbL30BaNCH B
psiae paGoT aBTOPOB N OCHOBLIBAETCH Ha TOM
SIBIeHUN, 4YTO CTPYKTypa BoAocofepxallen
cpenpbl YyBCTBUTENbHA K BO3OENCTBUIO HA Heé
$U3NYECKUX NONen N pasnnNYHbIX BHELLIHNX (ak-
TopoB. CTpyKTypusauma BoAocoAepXalleit
cpenbl HaUMHAETCH OT rpaHULbl €8 KOHTaKTa ¢
HaHOHEOAHOPOAHON MOBEPXHOCTBIO BHELLHUX
MaTepuanoB. MexaHU3Mm CTpyKTypu3aummn onu-
caH aBTopamMun B paae paboT [22-25].

MeToguka sKcnepuUMeHTa
MeToauka sKcnepuMeHTa COCTOUT B cneaylo-
wem. Mocne nporpeea Bcex GNOKOB U NpoLec-

ca KaJ'II/I6pOBKI/I YCTaHOBKWN B CTEKJIIAHHOM Ka-
nuangape n kKanunngpe KpPeMHUA—-CTEKS0
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CHUMarnachb Auarpamma CTpykTypusauum 6u-
auctunnarta. AHanoruyHele AencTBUs Npouns-
BOAWNUCH CO BCEMU UCCNEAOBaHHLIMN 0Bpa3-
uamMu BoAkbl.

Cnepyouwas cepusi SKCNEepUMEHTOB Mpo-
BOAWACE MO N3MepeHuto Bo3aenctena KBY-
M3MYYeHUs Ha CTPYKTYPUPOBAHHLIA CNOM BOAbI
M Takxe HaumHanack ¢ 6upnctunnaTa. Onpe-
JeneHne NHTEHCUBHOCTU MPOoXoAasiLLLero Yyepes
BOAHLIN crnoit UK-nsnyyeHns npoBogunoch Ha
pasnuuHBIX BO BpEeMEeHU aTanax CTpyKTypusa-
UMM ang obpasuoB — BUANCTUANNATA N MUHE-
paneHeiX BoA. [lpocnexuBanca npouecc
CTPYKTYpU3aLMN BOABI KAXXA0ro TUMa 10 Hackl-
WeHns. B COCTOSAHNM HACLILLLEHNS CHUMAaNach
MK-KBY-xapakTepuctuka.

Bo Bcex akcnepuMeHTax, pesynbTaTthl KO-
TOpPbIX MPUBEAEHEI HAXE, CTPOrro BhINOAHSAINCE
cnepylouime ycnoBusl.

na koHTponsa n obecneyeHUs] NOCTOSH-
CcTBa xapaktepuctuk VIK-pagnomeTtpa Bo Bpe-
MS NpoBeAeHUs SKCNepUMEHTOB OCYLLECTBAS-
nacbk MHorokpatHas ero kanumbpoBka ¢
aBTONOACTPOMKON paboymx napameTpoB. Bo
BpeMs SKCNepUMeEHTa Takxe MNOCTOSHHO KOHT-
ponupoBanack MOLLHOCTL UCTOUYHUKa WK-n3-
NyyeHus, padoTtalollero oT cTabunU3npoBaH-
HOro NCTOYHUKA NUTaHUa. Bce unamMmepeHus
NpoBOANNCE NPU TEMIepaType oKpyxaloLlen
cpenkl 20°C.

Pe3ynbTraTbl 3KCNepUMeHTaNbHbIX
uccnenoBaHUil CTpPYKTypusauumn
o6GpasLuoB BoAbl

BKcnepuMeHTanbHO UCCNefOBaINCE Pa3fny-
Hble 06pasubl Boabl. [epBbiM TUNOM 06pa3LoB
Oblna MMHepanbHaga Bopa "Mupropoackasn”,
BOOONPOBOAHAS MUPropoackas Boaa U pacT-
BOp cofieil, MoaennpyloWwmin MUHEPasbHYIO
Boay “Mwupropognckyo”. Ond HarnggHocTU n
KONWUYECTBEHHBIX OLLEHOK MPOLEeCCOB CTPYKTY-
pusauun crnoée BoAbl npexane BCero cCHUMa-
nacb XxapakTepucTuKa CTPYKTYypusauun cros
onaucTunnaTa BoAkl Kak pernepHoro npolecca
OT KOHTaKTa C HaHOHeO[AHOPOAHOW NoBepX-
HOCTbIO BbIGPAHHOr0 HEPaACTBOPUMOro B BOAE
BHelLHero maTepnana. Ha puc. 1 n 2 nokasaHa
AVHaMMKa CTPYKTYpU3auun yKa3aHHbIX CIOER
BOAb! TONWMWHON 1 MM B NAIOCKUX Kanunngapax
CTEKNIO—CTEKIIO U CTEKNIO—KPEMHUI, COOTBET-
CTBEHHO. To ecTb NOKa3aHO U3MEeHeHne npos-
payHOCTU COOTBETCTBYIOLIMX CNOEBR BOAbI BO
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Puc. 1. lnarpaMmma cTpykTypusauum o6pasLoB BoAbl B CTEKIAHHOM Kanunnspe

Puc. 2. [lnarpamma cTpykTypmsaumm o6pasLoB BoAbl B Kanuiisipe KPeEMHUA—CTEKIO

BpeMeHU. 10 BepTUKaNbHOM OCU OTNOXeHa
npueBegeHHad K wkane VMIK-pagnomeTpa nnoT-
HocTb MIK-uany4yeHund J, npolueuero cnom Bo-
Abl C MOMEHTa 3anofIHEHNS Kanunasipa BOAON.
HayanbHble 3HauyeHUs nokasaHui J,, oTpaxa-
loLMe YPOBEHb NPO3pPayHOCTU eLLE He CTPYK-
TYPUPOBaHHLIX CIOEB BOAbI, NexaT B UHTepBa-
ne ot 13 po 19 eauHNLL,.

Co BpemMeHeM No Mepe CTPYKTYpu3aumnm
CNOEB BOAbI UX MPO3pPayHOCTb YBENUUYNBAETCSH
M JOoCTUraeT cBoero HachiweHns. KpemHneras
nnacTuHa Bcerga CTPYKTYpUpYeT BoAY 3HAUYU-
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TENLHO CUSIbHEe, YeM CTeKNsHHas, N ¢ 6onb-
LLEeN CKOPOCTLIO.

KakoBbl OCHOBHEIE pesynbTaTbl U BbIBOALI
Mo JaHHbIM U3mepeHnin? lNpexae Bcero cne-
ayeT OTMeTuTb, 4To Boaa "Mupropoackaa” na
CKB. 9 CTpPYKTypupyeTCcsl 3aMeTHO CUJbHee,
yeM BMANCTUNNAT BOALI U OCTaslbHblE 0Bpa3s-
ubl. KoagppuumeHT cTpykTypmusaunm K B cTek-
NIHHOM Kanunnape oocturaeT Ang MUHepasib-
Hol Boabl "Mupropoackas” BennynHel 1,6; ona
ongnctunnata eoapl — 1,4; ona BoaonpoBoq-
HOM Mupropoackon — 1,5; ana pacrteopa co-
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nen — 1,4. B kannnnape KpeMHUA—-CTEKIO 3TN
BENNYNHBI COCTABASIOT COOTBETCTBEHHO 4;
3,4;3,6n3,2.

Janee cneanyetr oTMeTUTb OYEBUAHLIN
dakT. I3 puc. 1 1 2 cnenyert, 4To B CaMOM Ha-
yane B OTCYTCTBUU CTPYKTypu3auum ounauc-
TANA[T BOALI UMEET CaMyIo BLICOKYIO Mpo3pay-
HOCTb. OTO N €CTECTBEHHO, MOCKOMbKY BCe
ocTajlbHble 06pasubl BOALI UMEIOT B CBOEM
COCTaBe pacTBOPEHHLIE N B3BELUEHHbIE BeLle-
cTea. Mpnyém Ha puc. 1 n 2 BugHoO, 4TO BOAA
"Muproponckas” npos3payHee BOLOMNPOBOA-
HOW MUPropoACcKon Boakbl U, TeM Bonee, pacT-
Bopa coneil. Ho oco®o MHTepeceH ToT ¢acT,
4yTO N0 Mepe pas3BUTUS MNpoLecca CTPYKTYpU-
3aunn Boabl "Mupropoackoin” n B CTEKNSAHHOM
Kanunnsgpe, U B Kanunngape KpemMHUN—CcTekno
OHa CTaHOBUTCH Aaxe Bonee npo3payHol, He-
Xenn onaucTunnat BoAbl. 3TO cCBUAETENb-
CTBYET O TOM, UTO NEePBUYHbIX YNOPSA0UYEHHBIX
K/1acTepoB B MUHepasibHOM Boge "Muproposc-
KOW" cyw,ecTBeHHO Bonblue, YeM B OMONCTUN-
nate Boabl. Bonee Toro, npu GonbWNX Koad-
dbuuneHTax CTpyKTypusauuu B Kanunaspe
KPeMHUN-CTEKIO AaXe BOACMPOBOAHAA MUP-
ropoackas Boga npnobpetaeTt Gonee BblCOKYIO
Npo3payHocTb, 4YeM OMANCTUNNAT BOAbI
(puc. 2). N ewg ogHa 3ameTHasd 0COBEeHHOCTb.
HuarpaMmmbel CTpyKTypuzaumm Boabl "Mupro-
poackoin” ¢ rmyduHel 710 M 1 BoAONPOBOAHOM
BoAbl ¢ mMy6uHbl 80 M UMeloT Bnu3kue auvar-
paMMbl CTPYKTYpU3auum, 4to, BUAUMO, CBA3a-
HO C BAN30CTLIO YCNOBUA NX GOPMUPOBAHUS.
PacTtBop coneil MMeeT MeHbLUylo Mpo3pau-
HOCTb U CTENEHb CTPYKTYpU3aLnK.

JlocTaTouHO YETKO BblipaXeHHble 0CoBeH-
HOCTU X04a KPUBBLIX CTPYKTYpU3auun nccne-
JOBaHHbIX 06pasLOoB BOAbLI MO3BONAIOT rOBO-
pnuTe 06 NX pazHOM PUINKO-XUMNYECKOM
COCTaBe WU pasHOM KONMMYecTBe MNEPBUYHLIX
KNnacTepoB B HUX, YTO MPUBOAMUT K pasfinyHOMY
MX BO3OENCTBUIO HA XNBOM opraHnam. U, Bu-
ONMO, BbICOKMA ne4yebHbll addekT MUHe-
panbHoM BoAabl "Mupropogckon™ npu e€ wvc-
NoNb30BaHUN B MHOronetHell neyebHol
NpakTnuKe MHOrMx 3aboneBaHnini cBa3aH, Kpo-
Me XUMUYeCKNX pakTOpPOB, C BLICOKUM YPOB-
HEM eé CTpYKTypusauumn.

Ha Gaze oGHapyXeHHbIX paznnunii K-
Npo3pavyHOCTN UCCNEeNOoBaHHbIX 00pa3LoB BO-
Obl OTKPLIBAETCH BO3MOXHOCTb MOCTPOEHUS
AVarHoCcTUYecKom annapaTypbl Ans BbiSBne-
HUS NPUrogHOCTU WUCMOSB30BaHUSA B ObITY U
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MeAULMHE He TONbKO HaTypanbHON MUHepasb-
Hol Boabl. B ganbHenwem aToT noaxos MoXHo
pacnpocTpaHnTb Ha aHaNn3 BOAkLI APYrnx Npu-
POAHBIX NCTOYHUKOB, a TakKe BOJ, UCKYCCTBEH-
Horo hbopMMpoBaHNS, HaNpUMep, Tak Ha3biBa-
€MbIX MUWHepasnkbHbIX BOJ, MONYYEHHbIX
WCKYCCTBEHHbIM MyTeM AobaBneHUeM conem K
NUTLEBONM BOAE WUNU NOSTYYEHHON N3 ONPECHU-
Tesieit MOPCKOM BoAbI.

OcobeHHocTn B3anmopelicteug KBY-un3-
NydeHus ¢ oBpasuamMu BoAbl OTpaxaloTcs B
MK-KBY-cnekTpax. A 9TU CcrekTpbl nokasbiBa-
0T naMmeHeHne UK-npospayHocTn BoAbl Npu
BO34eNCTBMN Ha Heé KBY-nanyyeHud. Kak Bbl-
LWe oTMeyanoch, HaM BriepBele yoanock o6Ha-
PYXUTb, 4TO npun Bo3aencTeun KBY-uznydye-
HUS Ha BOAY TAaKoW OTKAUK B BUAE N3MEHEHUS
MK-npo3payHoCTU cnos BoAbl MPpoOUCXoauT
TOJILKO B TOM Cllyyae, ecnuv BoAa yxe CTPYKTY-
pupoBaHa. To ecTb, korga B Boae chopMnpo-
BaHbl BETBU U KnacTepbl pasHooOpasHbIX KOH-
durypauuin, Kotopble UMeloT COOCTBEHHbIe
KonedaTtenbHble YacToThl. [MoaToMy Npu obny-
YEeHUW TakoW CTPYKTYpUpoBaHHOM Boakbl KBY-
M3MyYeHNEM BO BMNOMHE OnpeaenéHHblX Nono-
cax 4acToT TMpPOUCXOASAT PEe30HaHCHble
B3ammogenctena KBY-uanyyeHmsa ¢ stnmm
CTPYKTYpPHBIMU 06pa3oBaHnamun. Ecnu xe Boa-
Hag cpela He CTPYKTYpUpOBaHa, TO HUKaKUX
PE30HaHCHbIX OTK/IMKOB HeT.

HaTypanbHylo MUHepanbHylo Bogy "Mup-
rOPOACKYIO™ U NS CPaBHEHUS, KaK STAIOHHYIO,
ONANCTUNNAT BOALI CTPYKTYPUPOBAIU, ECTECT-
BEHHO, OJHUM N TEM Xe CMOoCOBOM — KOHTaK-
TOM HaAHOHEOOHOPOAHON MOBEPXHOCTU Hepa-
CTBOPUMOro B BoAe MaTepuana ¢ Bogon. B
KauecTBe Takoro matepuana Obina BblOpaHa
dToponnacToBasa NneHka, KotTopaa obecneyn-
BaeT [O0CTaTOYHO BLICOKUA KO3PPUUNEHT
cTpykTypusaumn K. PaccmoTpeHbl MK-KBY-
CNeKTPbI ABYX STUX 06pasLoB — BUANCTANNATA
BOAbI U MUHepasbHOM Boabl "Munpropoackon™.
Mpn 3TOM M3MepeHUs MpPoBOAMAUCE Mocne
JOCTUXKEHNS MAKCUMASIEHOIO YPOBHS CTPYKTY-
pusauunu.

MK-KBY-cnekTpbl 0601x 06pas3uoB 61U3KN
no ¢opme, BeINYMHAM OTKIIOHEHWNIA N pe3oHa-
HCHBIM nonocaM 4yacToT. Ho onpepnenéHHble
OTINYMA B CNEKTpax UMEITCH, YTO CBA3AHO C
pasfNYyHON CTPYKTYpOoW obpas3uoe BoAabl. Bbl-
NOMIHEHHBIA SKCNEPUMEHT NpPOoBeAEH B AoCTa-
TOYHO Y3KOM AinanasoHe 4acToT Npexae Bcero
NOTOMY, YUTO MoAoBHbIE SKCNEPUMEHTEI OTN-
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yaloTcs Gonblioi TpYA0EMKOCThI0. OUYEeBUAHO,
4yTO pacluMpeHne uccrefyemorc AmuanasoHa
4acToT NO3BOAUT MosyYnThL Bonee NoApobHLle
M HachblweHHble uWHpopmaunen WK-KBY-
CNEeKTPbl, KOTOPble MO3BONAT YCTAHOBUTL 6O-
Nlee ToYHble OTNINYUS B CBONCTBAX U NapamerT-
pax uccrnefoBaHHbIX ob6pasuoB. A Takxe
No3BONAT OnMpefennTb BO3MOXHOCTU U NYyTU
pa3paboTKn COOTBETCTBYIOLLEN aHanuUTU4ecC-
KOW N guarHocTmndyeckon annapatypel. Ho Bax-
HerLw1M BEIBOACM U3 NPOBEEHHOI0 SKCNepu-
MeHTa €aBnfgeTca ToT ¢dakT, YTO WUMEHHO
CTPYKTYPUPOBAHHAA MUHepanbHas Boja
"Mupropoackas”™ npu B3aUMOLENCTBUN C
KBY-unanyyeHneM gaet 04HO3HAYHbIe OTKIUKU
B ONpefenéHHbIX Nonocax 4yacToT. IToT dakT
ABNAETCH MPUHUUNUANBHBIM 4519 MUAINMET-
pOBOI U TeparepuoBO MeAWUWHbI, LWNPOKO
MCNOoNb3yeMoi B HacTosiLLee BpeMs. Hannyu-
wue peaynetatel KBY-Tepanun gocturaiorcs
61n30CcTblo pabodnx YactoT KBY-BOo3aencTBNA
K cCOBCTBEHHBIM YAcTOTaM 3[10POBLIX TKAHEN.
N3 peaynbTatoB NpoBefeHHOro uccneno-
BaHUS MOXHO 3aK/lOYUTb. YTO COBCTBEHHOE
n3fydyeHne MMHepanbHOW BOABI OOMKHO OKa-
3blBaTb BO3AENCTBME HA OpraHu3M. Ho cuna
3TOro BO3AENCTBUA 3aBUCUT OT MHOMMX ¢ak-
TOPOB. A Y UTO KacaeTcsl xapakTepa Bo3aen-
CTBUS, NONOXNTENBHOIO UKW OTPULATENBHOT O,
KNMHUYecKas MnpakTuka nokasblBaeT, YTo B
OONBLINHCTBE CyYaeB OHO OKa3blBAETCH MO-
NOXNTEeNbHLIM. Kak yCTaHOBMIEHO 3Kcnepu-
MeHTaMW, MWHepanbHas BoAA HachILEeHa
O0NbWINM KONIMYECTBOM KNacTepoB U3 AUMO-
Neil BoAbl, UMeLNX COOCTBEHHbIE Koneba-
TeNbHble YacToThl. M3nyyeHna Ha 9TUX YyacTo-
Tax Npu B3auUMOAeNCTBUM C COOCTBEHHbLIM
N3MTy4eHUEM XMUBLIX TKAHEN MOTMYT MPUBOAUTL K
pe3oHaHCHLIM 3¢ deKTaM B XMUBLIX TKaHAX A0
HaCTYnJIeHNs: paBHOBECHOI0O COCTOSAHUSA. B Ha-
LWKX 3KCMepuMeHTax CTPYKTypusauns BoAbl
JocTuranacb €€ KOHTaKTOM C BHELUHUMU Ma-
Tepuanamm (CTEKNIOM, KpeMHueM, dTopor-
nacToMm), a B XXMBOM OpraHuame sTMMKn mMaTte-
pnanamn 9BAKIOTCS  HAHOHEOAHOPOAHblE
MOBEPXHOCTU  XUBLIX TKaHeir. [lpnyem
COBCTBEHHBIE 4ACTOThl pPa3HbIX TKAHEBLIX
CTPYKTYP UHAMBUAYANEHBI 419 pas3finiHbIX Op-
raHoB. Bnanmo, MmnHepanbHasa Boga "Mupro-
poackas”, yxe HacblleHHas BonbWMM KOSN-
YeCTBOM KNacTepoB W3 MOMEKYN BOAbl, Kak
HaMM OTMEeYanoch Bollle Npu oBCyXAeHUn pe-
3yNbTaToB, NPUBEOEHHLIX Ha puc. 1, 2, BO-nep-
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BbIX, CUJIbHO CTPYKTYpUpPYeTCH ornpeneneHHbl-
MW TKAHSIMW OpraHnU3Ma U 3a CYET STOMo MOXeT
BCTynaTb B 9¢ddeKTUBHOE pe30HaHCHOE B3an-
MoaencTene ¢ cobcTBeHHbIMM KBY-nanyyeHun-
MU STUX TKaHen. U, BO-BTOpPbLIX, €CNU TKaHU
He ycnenu npetepneTb 3HAYNTENbHEBIE NATONOo-
rmyeckne U3MeHeHus, To BCneacTeune npouec-
COB CUHXPOHM3aUUU NPOUCXOANT NOACTPONKA
4acTOTbl MATONOrMYECKU N3MEHEHHBIX TKaHel
K COOCTBEHHBIM YacToTaM U3NYYEeHUs 300po-
BbIX TKaHel [3]. To ecTb NpoucxoanT neyebHoe
BO3AeNCTBUE MUHEPASIBHON BOABI HA NaTono-
rmyeckne oTKIIOHEHUS TKaHen opraHnama.

YnoTtpebneHne MMUHepanbHOW  BoAbl
"Mupropoackoin” npuBoauT K npoueccam
CUHXPOHN3aUMN YacTOT BOAHbLIX KNacTEPOB U
TKaHeil opraHoB. B 3TOM cnyyae yBennymea-
eTca YCTOMYMBOCTb cOBCTBEHHbIX KBY-nany-
YeHWU TKaHel opraHoB B paMKax napamMeTpoB
300poBbSa. MOXHO NpeAnonoXuTb, YUTO UMEH-
HO TaK paboTaeT MexaHU3M npodunakTnyec-
KOro BO3eNCTBUA MUHEpPasibHOM BOALI B Aina-
nasoHe MWINIMMETPOBLIX BOMIH Ha OpraHbl
yenoBeka.

CnenyowmmMm sTanoMm U3y4eHUs CBOMUCTB
06pas3uoB BOALI BTOPOro Tuna oelio npoeene-
HWe uccrnefoBaHWU, BKIIOYAOLWNX MUHepasb-
Hylo Boay "HadpTtyca”.

O6pa3supl BoAbI, 3anasHHbIE B aMMynbl, Obl-
N B3ATHI AN9 3KCNEpUMEHTa nocse noutn 2
MecsILeB XpaHeHUsl, 4To, BO3MOXHO, cnocob-
CTBOBaJI0 YACTUYHOMY N3MEHEHNIO BOARI.

Ha puc. 2 npnBeneHsl anarpamMmel CTPyK-
Typnsauun oBpasuoB BoAbLI B Kanuanspe
KPEMHUA—CTEKNG, KOTOPbIE BKNIOYAIOT AaHHbIe
no eoae "Hadtyca".

Bogoa "Hadptyca” CTpyKTypupyeTcs CWib-
Hee, YeM BNANCTUANAT BOALl U OCTalbHEbIE 06-
pasupl, ycTynaa Toseko Boge "Mwupropopnc-
KON" (BO3MOXHO, W3-3a pPacTBOPEHHLIX B
"HadTyce” opraHMYyeckmx coeguHeHWNin unu
YaCTUYHOIO U3MEHEeHUs CTPYKTYphl NpU xpa-
HeHuKn). KoadpduumeHT cTpykTypusaummn K B
Kanunnsipe KpeMHUN—-CTeKNo AOCTUraeT ans
MUHepasibHOW BoAbl "Mupropoackoin”™ Benu-
yuHbl 4; ana uancTmnnaTa Bodpl — 3,4; Ang
BOAOMNPOBOAHON MuUpropoackoin — 3,6; ang
pacTtBOopa coneit — 3,2; pna "Hadtycn” — 3,6.
Ha puc. 2 BugHoO, 4TO B CaMOM Havane, B OTCy-
TCTBMU CTPYKTypu3auun, eBoga "Hadtycqa”
npo3payHee BOAONPOBOAHON N MUHEPASIBHOM
"Mupropoackoin” Bogbl, Ho ycTynaeT duanc-
TANAATY BoAbl. [1o-NpexHeMy UHTepeceH ToT
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¢baKT, 4TO N Mepe pa3BUTUS NpoLecca CTPyK-
Typusaummnm Bopa “Hadtyca™ B kanunngape
KPEMHUN—-CTEKNIO CTAHOBUTCA Aaxe Gonee
Npo3payvyHoin, Hexenu GUANCTUNNAAT BOAkLl. ITO
CBUAETENLCTBYET O TOM, YTO NEPBUYHBIX YNO-
paOOYEeHHLIX KnacTepoB B Boge "Hadtyca”
oNaTb-Taku Bofiblle, YeM B BUANCTUNNNATE BO-
Abl. CnepopaTtenbHo, CTPYKTYPHbIE BETBNEHNS
aunonen BoAbl OT KOHTaKTa C MOBEPXHOCTLIO
KpeMHua dopmupylotca 6onee ryctoiMn u
NPOTAXKEHHLIMU B rNYBUHY cros BoAbl. B pank-
HeNWmnx nccrneaoBaHNsX aBTopbl MAAHUPYIOT
NOCTPOUTE KAYeCTBEHHYIO MaTeMaTU4eCcKylo
MoAeNb AAaHHbLIX MPOLECCOB.

Bzaumogenctena KBY-nanyyeHus ¢ o06-
pazuamu Boabl oTpaxaetca B MK-KBY-cnekr-
pax. OTW CreKTpbl MOKa3bIBAOT U3MEHEeHUe
MK-npo3pa4yHoCcTn BOObLI NPU BO3AENACTBUN HA
Heé KBY-nanyyeHud. Kak Bbille 0TMeYanoch,
npn 06ay4YeHnn Takoh CTPYKTYPUPOBaHHOM BO-
Obl KBY-13nyyeHnem BO BMNOJSIHE OMpeeseH-
HbIX MOfI0Cax YacToT MPoUCXoAaT Pe30HaHC-
Hble B3aumopeiricteua KBY-unanyyeHua ¢
3TUMU CTPYKTYPHBIMN 06pa3oBaHUSMU.

3KcnepuUMeHTanbHO UCCNeaoBaNinCeL ABa
obpasua Boabl — MUHepanbHaa "HadTyca” un
ON§ CpaBHEHUS, KaK aTanoHHada, dongnctunnat
BoAbl. I Ty, N Apyryo BoAY Mbl CTPYKTYpUpPOBa-
JIN KOHTakKTOM C HAHOHEOAHOPOAHOW NOBEpX-
HOCTbIO MNpexHen GTopOonaacToBON MNNEHKN.
Mony4yenbl MK-KBY-cnekTpbl ABYX 3TUX 0Bpas-
LOB, KOTOpble 6nU3ku no dopme, BenUINHAM
OTKJIOHEHWUIA U PE3CHAHCHBLIM NONOCaM YacToT.
Ho onpenenéHHble oTAMYNS B CNEKTpax Takke
MMEIOTCH, YTO CBA3AHO C PasfiIniyHON CTPYKTY-
poit 06pa3LoB BOAbI.

N3 noslyyeHHBIX KPUBBLIX MOXHO cAenaTb
3akfoyeHne o 6AM30CcTU  PUSNYECKUX
CBOWMCTB MWHepanbHbiX Boh “Hagdtyca”™ u
"Mupropoackas”. A Takke 0 TOM, YTO pacTBO-
pbl cofen, KOTopble NHOrAa NbITATCS BblAA-
BaTk 33 UCKYCCTBEHHO MUHEPaNNU3NPOBaHHYIO
MUHepanbHylo BoAy, TaKOBOW B NOSIHOW Mepe
He ABNSI0TCH.

CnepyeT OoTMeTUTL, YTO Mo psay oObek-
TUBHBIX MPUYUH CBOWCTBA 06pasLOB MU-
HepanbHBIX BOJ, B3ATbIX U3 CKBAXWH, UCcne-
OOBanNUCb 3KCMEPUMEHTANIbHO JUWbL No
NPOLLECTBUM ABYX MECSILLER CO HS NONyYeHUs
o6pasuoB. ABTOpEI NpeanonaraioT, YTo B CNy-
yae uccnenoBaHua o6pasLOB BOAbLI Cpa3y Xe
npn otéope Npod HernocpeaCTBEHHO N3 BOAO-
HOCHOr 0 ropU30HTa pesynbTaThl SKCNepuMeH-
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Ta Mornn BbiTb ele 6onee yoeanuTeNbHbIMM,
TaK Kak 3a BpeMs XpaHeHnsi CBoONCcTBa obpas-
LOB BOAbl MOIMM MOABEPrHyTbCHA YACTUYHBLIM
N3MEHEeHNSM.
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NoNOXUTeNIbHOe — pPe30HaHCHO-BOJIHOBOE
BO3AENCTBME HAa OpraHn3m Yepes BAUSHNE Ha
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Tbl, KOTOpble TpeGyloT AaNnbHellero paseu-
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NMO3HAHUKW NPUPOAbI, U3yYeHUe KOTOPOir Mo-
XeT MPUBeCTU KaK K pacllMpPeHUIo Hallmx
3HaHW, TaK W K NpakTUYeckoMy MX UCMOoMb-
30BaHUIO.
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