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Anogeo3 axupajbHOCTH

A.C. XonmaHCKu
(Monmyuena 28 mas 2008; uzmenena 30 mast 2008; ony6nukosana 15 urons 2008)

HYXOBHBSI 3BOJIOIHUA U CallUCHTalusA 4YCJIOBCKa 3aBUCAT OT BHCHIHUX KOCMO(bI/I?:I/I‘ICCKI/IX
(akTOpoB, OMOreHHOCTh KOTOPHIX OOYCIIOBJIEHA, MPEXKIE BCEro, WX XHPaAIbHOCTHIO.
3HAKOM XHPaIBHOCTH OIPEENSIOTCS THOCEOIOTHUECKHE M OHTOJIOTHYECKIE TPUOPUTETHI
JACATCIIBHOCTH Y€JIOBCKA. XI/IpaIII)HOCTI) MBINUICHUA YCIIOBCKA MPOABIACTCA B HAYKEC U
penuruu, oO0yclIoBIHMBas AMXOTOMHIO Hoochepbl. [IpoaHanu3upoBaB TEHIACHIMH B
pemieHnr (GyHAAMEHTaJIbHBIX BONPOCOB (PHM3HMKH, TPENNONOKHIM, YTO, HAauMHas C
cepenuHbl XX BeKa, HA CEBEPHOM IMONyIIApUM 3eMJIM JOMUHUPYET axupalbHbIA
KocModu3nueckuii hakTop.

I[I/IXOTOMI/IH XHMPAJTbHOCTH

Posxnenne sBOIOIMOHHO-3HAYMMOM HJIEH 00YCIIOBIIEHO JIEHCTBHEM Ha MO3T YeJOBEKa BHEIIHUX
OuoreHHbIx 3HEprodopm (D), nHUIHUPYOIIHX GOpPMUPOBaHUE HOBOM MbIciedopmsl [1]. Dta
(dpakTaabHO-pE30HAHCHAS CBSA3b MEXIYy MHUKPOKOCMOM (MO3r 4YeJOBeKa) M MaKpOKOCMOM
(BceneHnasi) JISKUT B OCHOBE NMEPBHYHOTO JTYXOBHO-(pu3myeckoro m3omophusma (ADU) [2].
JletictBuem OmoreHHbIX DD peanusyercs GU3MUECKHA CTUMYIN TyXOBHOM IBOJIOIHMHU, KOTOPBIHA
CYMMHpYeT B ce0e epruoInYecKre 1 anepuoauyeckue N3MEHEHHsI MHOTUX (DaKTOPOB COJIHEYHO-
raJlakTHYeCKOW PHEpreTudeckoil mepapxuu. lIoBbIIEHHAss YyBCTBUTENBHOCTh K YHHKAJIBHBIM
(GU3NYECKUM CTUMYJIaM SIBIISIETCS OTIMYUTENIHHONH dYepTold Mo3ra mpopoka. B cmydae xe
3aKOHOMEPHOTO CKauyka B JYXOBHOH 3BOJIOIMHA MHpA COOTBETCTBYIOIIUNA €MY CTUMYJ MOXKET
JeiCTBOBATh KaK HAa eIMHUIIBI, TAK U Ha MHOKECTBO JitoJiel. [IpumMepamMu Takux CKaykOB MOTYT
CIIY’)KUTh U TIEPEXOJ OT S3bIYECTBAa K MOHOTEH3MY, U OT KJIACCHYECKON (PM3MKH K KBAHTOBOM
¢u3nKe, 1 MHOXKECTBO OTKPBHITUH B Hayke M TexHHKe XX Beka. [IpudyeM ¢ KaXIbIM CKauKOM
CBSI3aHO TO WJIM MHOE COOBITHE B OMIKHEM W JAlIbHEM KOCMOCE, TPUBOJAIIEEC K M3MEHEHHUIO
MHTEHCUBHOCTH M COCTaBa MOTOKa OnoreHHsx DD Ha 3emie.

Taxkum 00pa3oM, B OCHOBE Tpoliecca BbI3peBaHUsS (PyHIAaMEHTAIbHBIX UIE€H U OTKPBITUN JICKUT
reHe3nc KOCMO(U3NYeCKUX (HaKTOpOB. YHHBEpCATU3M (HU3UUECKOTO CTHUMYIIA MPOSIBISETCS, B
YaCTHOCTH, B CHHXPOHHOM PpO’KJIEHUM HOBBIX UJEW B rOJIOBaX HECKOJIBKHX JIIOJIEH U B pa3HbIX
TOYKax 3eMHOTO Imapa. [Ipu 3ToM, KOHEYHO, BO3MOKHBI JIBa CIIOCO0a «OCEHEHUS» HOBOW HJIeei
Cpa3y HECKOJbKUX 4YeJOBEK. B mepBoM ciydae KaX/ablil aBTOp pealn3yeT B CBOEM TBOPUYECTBE
MexaHu3M nepBuuHoro J®PHW. Bropol BapHaHT MOXHO YCIOBHO Ha3BaTh CIOHTaHHBIM
IJIaruaToM, MOCKOJBKY B €r0 OCHOBE JIE)KMT PE30HAHCHBIM MEXaHU3M 3aUMCTBOBAaHHS HOBOI'O
CMbICJIa Y IEPBOOTKPHIBATENS SBHBIMU M HESIBHBIMU €T0 MOCeI0BaTeNIIMU. B TakoM MexaHu3Me
pacnpocTpaHeHHs HOBOW uaeu nmomuMo nepudnoro [IDU neiictByer u Bropuunsiii JJOU [2],
KOTOPBIH BKIIOYaeT Bce (HOpMBI OTOOpa)KEHHMsI HOBOM HJEeM Ha BEIIECTBEHHBIX HOCHUTEISX
nHpopmanmu. Eciau mepBblii BapHaHT CBS3aH C 3aKOHOMEPHBIM JBOJIOIMOHHBIM CKaYKOM, TO
BTOPOH MpeodIaaeT B CIIydae YHUKAIBHOTO (DU3MUECKOTO CTUMYIIA.

I[Mpotiecc reHepanyy Uiei JISKUT B OCHOBE CalMeHTAIMU (8pa3zymieHus) YeOBeKa U COUETaeT B
ceOe 1Ba B3aMMOJOMOJHSIOMIMX CHOco0a TBOpYECTBA: HAYYHBIM — pacCIICTJICHUE-aHAIN3 H
IYXOBHBIH — OTKpoBeHUe-cuHTe3. (COOTBETCTBEHHO, HayKa OTKPBIBAET HOBBIM YpOBEHb
palMOHAJIBLHOTO MOJEIMPOBAHUS YCTPOMCTBA MaTEpHAIBHOTO MHpa, a XyJO0’KECTBEHHO-
IYyXOBHOE TBOPYECTBO YINIYOJSIET W PACIIMPSET MPEACTAaBICHHE YeJOBeKa O JTyXOBHOM MHpE.
KoHeuHO# 1enplo palMoHANIBHOTO TMO3HAHMS M MPeoOpa3oBaHMsS MHUpa SBISETCS IMPOJJICHHE
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3eMHOM JKM3HU YeJIOBEKa U YEJIOBEUECTBA, TOT/Ia KaK IEe/b JYXOBHOTO TBOPUECTBA 3aKJIFOUACTCS
B CyOJIMMAIlMK ¥ MHTErPAIlM KBAHTOB JyXa KaXKI0ro 4YeJoBeKa B HEMpepbIBHBIN (pakTan Jlyxa,
0003HAa4YEHHBIN B OUOIEMCKON CUMBOJIMKE Kak moaooue bora.

[IpumepaMu TOTaJbHOTO YMOIIOMPAYEHHs] MacC M HAapOJOB CIYXaT MOMEHTBHl B HMCTOPHUHU
YeJI0BEYECTBA, KOTJa MEHSIOTCA COLMAlbHBbIE WM PEMTHO3HbIE MapaaurMbl. K HUM MOXHO
OTHECTH PEBOJIIOIHMH, PACKOJ MH(OIOTHYECKOTO XPUCTHAHCTBA HAa BOCTOYHYIO W 3amaJHYIO
LEPKBH, C TOCIEAYIOIUM WX TOJpa3JeliecHueM Ha CTapooOpsSI4ecKyl0 M HUKOHHAHCKYIO,
KaTOJIMYECKYIO M TIPOTECTAHTCKYIO BETBH. Y MOTIOMpadyeHue 00IIecTBa MOXKET BapbUPOBATHCS OT
«upeitnoro sHTy3nazma» (CCCP) mo «penuruosnoro paxa» (Poccust mocne 1991 roma) wimm
METaTbCsl MEX/IY TICUX03aMH <«IIOTPEOICHUS» M «03I0pOBIICHHUs». K MCHX03y MOKHO OTHECTH H
BEPY TEJIE3PUTENEH B UyI0JICCTBEHHBIE CBOMCTBA BOJBL. «YUYEHBIE» U «HEI0YUYEHBIE», Pa3rajiaB
CEKpeT CKa30YHOW <OKMBOW» M «MEPTBOW» BOJbI, TIOJOUPAIOTCA K MEXaHU3MY €€ <IIaMsTH» C
MEUTOI0 O «KO3bEM KOIBITLE». BBINBET YEIOBEK BOJUYKU M3 TAaKOTO KOIBITIA, U BOCIPSIHYT
ypecia ero BO BCEH KO3JIMHON MOIIH.

VYHHUBepcaTbHOW XapaKTePUCTUKON (U3UYECKOTO CTHMYJA IBOJIOIHUH SBISETCS XUPAIHHOCTD,
KOTOpast, AeUCTBYs Kak (akTop ¢uioreHesa homo sapiens, npusena K pase/ieHUIO €ro Ha JiBa
JTYXOBHBIX MOJIBUJIa — IIPABO U JICBOMBICIsIIIHIA. B padote [3] ¢ aTiM pa3ieneHueM cBs3anu aBa
THUIA JIOTUKU: JIOTUKA UCTUHBI M J00pa (xuparvnas nocuka) M NOTHKA JoKU U 3na (axupanvhas
WU payemMamnas 102uKa).

B nepexoHble neproabl 3BOJIOLNN IPOUCXOAUT PE30OHAHCHAS aKTUBALIMSI TOM WJIM MHOW JIOTUKU
(U3NYECKUM CTUMYJIOM COOTBETCTBYIOIIEH XHPATbHOCTH M YEJIOBEYECTBO B JIOKAJIHHOM WIIH
ri00abHOM MaciTade JTyXOBHO HBOJIOIHOHUPYET MM JAETpaaupyeT. J[yXOBHYIO Aerpaanuio
MOJI BIUSHUEM axXHpPAJIbHOTO CTHUMYJa MPH 3TOM CJeayeT paccMaTpuBaTh Kak HEOO0X0IUMOe
npeoOpazoBanne Ouochepsl, obecrieunBaroliee MOSIBICHUE Y YeJIOBEKa YYBCTBUTEIHHOCTH K
XUpaIbHOMY CTUMYJY CIEAYIOUIEro ypoBHs. /lyXxoBHas Aerpananus, Kak IpaBUIIO, CONPSHKEHA C
MyTalyeil TeHOMa 4eJI0BeKa, B pe3ysibTaTe KOTOPOU MEHSETCSI MOP(OJIOTHS MO3Ta M BO3HUKAET
TIOTYJISIIUS JIFOJIeH ¢ HEOOBIYHBIMU TICHXHUYECKUMH CBOMCTBaMH. [IpuMepom Takoil momyssiun
CerO/Hs SIBISIIOTCS «aeTH uHauro». [lns ee mpencraBurteneil XapakTepHO OeCCO3HATENbHOE
BJICYCHUE K PA3IMYHBIM TEXHUYECKHM CPEICTBAM KOMMYHUKAIUU (aBTOMOOHJIb, MOOWIBHUK),
KOTOPO€ TIPAKTUYECKM IIOJHOCTBIO TOJABISAECT OCO3HAHHOE CTPEMJICHHE K Pa3BUTHIO
COOCTBEHHBIX TEJIECHBIX M YMCTBEHHBIX CIIOCOOHOCTEH.

B Hayke ounmansHONi 1 «caMOCTUHHOW» axupajabHas JOTHKa UMEET CBOM ()OPMBI BBIPAKEHHS
[4]. OcobOeHHO sIpKO €€ XapaKTepHbIC YepThl MPOCTYMAIOT B DICKTPOHHBIX U OYMaXKHBIX
OKOJIOHAYYHBIX M3/IaHUSX, CBOOOJHBIX OT HAYYHOTO PELEH3UPOBAHUS U PEIAKTHPOBAHMSL.
PaboTel B Takux jXypHajaxX, KaK MPaBHIIO, CIYXKaT XOPOIIUMH HUTIOCTPALUSMHU TPOSIBICHUI
Bropu4HOTO /IO 1 axupanbHOi JOTUKH B COBPEMEHHOH (H3HKeE.

AxupanbHas Boaa

AXHpaNbHOCTh B (PU3MUYECKOM HKCIEPUMEHTE, KaK MPaBHUIIO, MAaCKHPYETCs TOJ aJrOpUTMaMH
CTaTUCTHUYECKOW 0OpabOTKM OONBIIOTO YHWCIIA M3MEPEHUH KOCBEHHBIX XapaKTEPUCTHK
cocTosiHMS, siBieHUs wuian mporecca [5]. C  MOMONIBIO JTUX AITOPUTMOB U MHOTO
napaMeTpU4YecKuX MaTeMaTHYeCKHMX MOJENeN, W3 CTaTUCTUYECKHX JaHHBIX W3BIEKAeTCs
KenmaeMbIi pe3ynbraT. TakuM myTeM, HalpuMep, aXupaibHble (PU3UKU MBITAIOTCS «CIETHTH» U3
«OpBI3T» MEPEHACHIIEHHOH (HOTOHAMU SIIEPHOI MaTepuu MpecioByThH 0030H Xwurrca. OqHaKo
st OOHApyKEeHHS KaKoro-HHOYJb «dyIeCHOTO» CBOMCTBAa BEIIECTBA, «Mark4ecKO» CHIIBI
YeJIOBEeKa, «TAMHCTBEHHOTO» SIBJICHUS MPUPOJIBI OJTHOW CTATHCTUKU Masio. OOBIYHO 3TH OIIBITHI
npoBOAAT Oe3 ydyeTa 0COOCHHOCTEH MecCTa, BPEMEHHM, COCTaBa M CTENEHH YUCTOTHI BELIECTB, a
TaKKe COCTOSHUS OIepaTropa M €ro BIMSHUS Ha MPOLIECC U3MEPEHUs. 3aBepIlaeT TaKkoro poja
WCCIIEIOBAaHUSI UX TEHJCHIIMO3HAs MHTEpIpeTanys 0e3 aHaiu3a BO3MOXKHBIX albTepHATHUB. B
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moI00HBIX paboTax Ha PaBHBIX C «HAYYHBIMU» JTAHHBIMU (PUTYPHPYIOT PEITUTHO3HBIE Uyeca U
MUCTHYECKHE (DOKYCHI.

XapaKTepHBIMH 0COOCHHOCTSIMH aXUPaTbHON (PU3NKK N300MITYIOT MCCIIeIOBAaHHUS CBOMCTB BOJIBI.
IlokazarenpbHa B 3TOM CMBbICIIE LIEpKOBHO-TIponarangucrtckas kHura A.J[. Mamaxosckoil «O
TaliHe CBATOH BOJBI», HAa KOTOPYIO CCBHUIAIOTCS B paboTe [6], MOCBSIIEHHON HCCIETOBAHUIO
«(GPEKTOB CTUMYIALUN SKA3HEHHOW aKTHUBHOCTH OPraHOB M (DYHKIMOHAJIBHBIX CHUCTEM
YeJI0BeKa» KPeIIeHCKOW BoIoi. B padoTe [7], M3y4aroT «HEOAHOPOTHOCTEY MPOCTPAHCTBA BOIbI
nyTeM W3MepeHHs, Kak u B padote [6] camMoil KampHu3HO# XapaKTEpUCTUKU BOJIBI — MOKA3aTels
KHACIOTHOCTH. Pe3ynprarel 00eux paboT BIOJNHE MOATBEPAMIM BapuaOeIbHOCTh JaHHOU
XapaKTEPUCTUKH OT CJIEIYIOIUX HEKOHTPOJIUPYEMBIX TAPAMETPOB:

- XMMHYECKOT'O COCTaBa BOJbI U CTEKIIA;

- TEMIIEpaTyphbl, BIAKHOCTH, AABJICHUS;

- OPUEHTALIMU B IPOCTPAHCTBE U BPEMEHHU.

O BnustHUM ATUX (AKTOPOB Ha 3Ha4eHHe pH roBopuT, HampUMep, €ro 3aBUCHMOCTb OT pa3Mepa
OI0KCa, OT PACHOJIOKEHHS AJIEKTPOJa OTHOCUTEIBHO €r0 CTEHKHM M OT MapKu cTekja. M3BecTHO
[8], uTO coenuHEeHUs BXOSIIUE B COCTAB CTeKIIa 3PPEKTUBHO B3aMMOJICHCTBYIOT C BEIIECTBAMH,
cojepkamuMucs B Boje, MeHssi ee pH. Bo m3bexxanume 5TOro 4HMCTy0 BOAY, Hampumep,
UCIIOJIb3YEMYIO0 B TEXHOJIOTHUH JIPHTMIOPOBCKHX IJICHOK [9], XpaHAT TOJNBKO B MOJUITHICHOBON
tape. O CTeNeHM 3arpsi3HEHHOCTU BOJbI HAa Ka4eCTBEHHOM YPOBHE MOXKHO CYAMTH IO €€
criektpam norsomenus. Ha Puc.1 mokaszansl CieKTpsl pa3inyHBIX 00paslioB BOAbI, a B TaOnuIe
[10] mpuBeeHbI TaHHBIC TIO COJIEPKAHUIO B BOJIC TUITMYHBIX TIPUMECCH.

CaMoll «Tpsi3HON» CIEKTPaIbHO OKa3alach camasl «I1oJie3Has Ul OpraHu3Ma» BoJia U3 KOJIoI1a
cBaToro Amepocus B OntuHoi IlycTeiHu. DTa Bojja BEpXHEro BOJIOHOCHOTO CIIOSl U COAEPKUT B
ceOe, HaBEpPHO, BCIO MEHIEIEEBCKYIO TaONMIly, TOATOMY €€ BIIOJIHE MOXHO OTHECTH K
«MHHEPAIIN30BaHHON», KOHEYHO, MOCJIE€ COOTBETCTBYIOIIETO M3YYEHHUS €€ CBOWCTB U COCTaBa.
«CBsITasi» U «KPEIIEHCKas» BOJIa B TOPOJICKUX XpaMax «IeIaeTcsi» 0OBIYHO M3 BOJOMPOBOJIHOM
BOJIbI, M TIOCKOJIbKY MpuMeceii B Heit moutu B 10 pa3 Menbiie, yeM B koJoae3Hoi (Puc.l), To Bo
CTOJIBKO K€ pa3 «CTUMYJISIIMOHHAS» CHJIAa «CBSITOW» BOJONPOBOJIHON BOJBI OyneT ciabee, 4em
KoJIo1e3H0M. OTMETHM, YTO B MH(OJIOTHH M B CKa3Kax IOJ «CBSTON» BOAOH IMo/pa3ymMeBaeTcs
BOJIa JKMBBIX CHCTEM, OOOTrallcHHAas KBaHTaMH OWOTeHHOW HeiTpuHHOUM sHeprum [11]. Cpemu
IIpUMeceil B BOJOIPOBOJHOM BOJE €CTh M OPraHMYECKHE COEIMHEHUS, KOTOpbIE pacrnaiaroTcs
o AerictBueM ynbrpaduoneroBoro ceera (A = 254 — 365 um) (Puc.l). Boaa, ouuniieHnHas Ha
muuanopoBckoir  ycraHoBke Milli-RO, mo wumcrore cpaBHmMa ¢ OumaucTHiuiaToOM. Bomy
MaKCHMAJIbHOW YHCTOTBHI MOXHO TOJy4uTh Ha yctanoBke Milli Q, omHako ucmosib30Bath e¢ B
TPSA3HBIX OMBITaX HE MMEET CMBICIA, IMOCKOJIBKY TaWHCTBEHHO-UYAECHBIE CBOICTBa OOMTAIOT
TOJIBKO B «KMYTHOU BOJUYKE.

Tabnuna. XapakTepuCTUKH BOJIBI.

[Mpumecu (mr/m) Bononposogunas | Milli RO | Milli Q dwuspacTBop
Cunnkarsl 1 0,1 <0,01
Tsoxensle MeTaiuter | 1 0,04 <0,01
Na 65 6,5 <0,01 9000
CaCOs 35 1,6 -
AMMOHUNA 1 0,4 <0,01
bakrepun (kon/nm) | > 10 <10 <1
Q (Mowm/cm) 0,004 0,04 18 ~3107
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B paGortax [7] mpuBeneHB WHTEPECHBIC JaHHBIE MO MPOCTPAHCTBEHHOW CaMOOpPraHU3aluu
BOJIHOTO pacTBOpa TIOMOIEHAaTa 3€JIEHBIX JUCTbeB. KOHIEHTpanuoHHAas HEOJIHOPOIHOCTH
pacTtBopa SIBIISIETCSI CIIEACTBUEM HK30TEPMHUECKUX OHMOXMMHYECKHX pPEaKIUii roMoreHaTa H
KOHBEKIIMH. ABTOpP Ui OOBACHEHHsS KapTUHBI paclpeneNieHHs ocajka TOMOTeHara Mo JIHY
KIOBETHI NPHUBJIEK MTPABHJIO 30JI0TOTO CeUeHUs. B cuiy yHuBepcanbHOCTH U (DyHJaMEHTAIbHOCTH
30JI0TOTO 33aKOHA pa3BUTHs [3] ero MposiBIiCHHE IMPH KETAHUW MOXXHO HAWTHU TIE YroJIHO.
OtmeruM, 4TO (U3UKO-XMMHUYECKas CIerudHKa pacTBopa romoreHara u ¢opma cocyna, B
NPUHIIKIIE, YIOBJICTBOPSIOT YCIOBUIM siueek bephapa [11].

B xauecTBe anbTEpHATHBBI «30JIOTOMY>» PAaCHpPENEICHUIO IUIOTHOCTH TOMOTE€HAaTa B COCYHE
MOKHO TPEIOJIO0XKHUTh JCHCTBHE CTOSYEH BOJIHBI, ITyYHOCTH KOTOPOH MPOSBISIOTCA JHOO
KydKaM{ TOMOT€HATa Ha JIHE COCy[a, JIMOO MOBBIIMIEHHBIMU CKOPOCTSIMH HCHApeHHs] BOABI W3
OIOKCOB, COCTABJIAIONINX €TUHYIO JIMHEHHYIO WIIM UHYIO KOH(PHUTYPALIHUIO.

Koopaunats! ImydHOCTEN CTOSYEN BOJIHBI CBS3aHBI C €€ JJIMHON U3BECTHBIM COOTHOILICHUEM

Xm=2m@®2)(m=0,1,2,...). Q)
Cnektp pacrpe/eneHus OyropkoB 0ocajika FOMOT'€HATa Io JUIMHE KIOBEThI, TPUBEICHHbII Ha Puc
1 B pabote [7], ynoBnerBopsier (1) ¢ A = 2,1 cM. AHaJOTUYHBINA CIIEKTP 3HAYCHUN CKOPOCTH

WCTIApPEHUS BOJIBI B JIMHEHKE COCTaBICHHOW M3 OIOKCOB pa3Mblia CTaTHCTUYEeCcKas 00paboTka
ATUX PE3yNabTaToB [7].

D

il L M L
50 40 30 W07 el

Puc.1. CriekTpsl OTJIONMICHUS BOIBI pa3HOil cTeneHu yicToThl (ciektpodoromerp Specord M-40). 1 —
BomONpoBoaHast Boga (Tosmruaa cios d = 0,5 cm) u a—Ta ke Boza (d = 5 cMm), b — ta e Boga mocie 5
MuH o6ydeHust Y @-ceerom snamisl [IPK-4, ¢ —nocne 20 MuH oOmyuenus; 2 — Boja U3 KOJIOALA
Awmspocus (d = 0,2 cm); 3 —Boxa Milli RO (d = 1 cm); 4 —Bozxa Milli Q (d =5 cm).

JInsi BBIACHEHHSI BO3MOXKHOCTH (POPMHPOBAHUS CTOSTYEH BOJIHBI B HEMPEPHIBHOM, CIUIOIIHOM
Cpele U3YYMIIM BapUalMd CKOPOCTH MCIAPEHHs 3TaHOJIa, BOABI U BOJHOIO PAacTBOPA caxapa B
JMHEWHBIX [ENOoYKax M3 OIOKCOB HAIMOJIHEHHBIX JKUIAKOCTHIO M OPUEHTUPOBAHHBIX C BOCTOKA Ha
3amaa. B kaxaplii OFOKC HAJMBAIM MO S T' KUAKOCTH WJIM PacTBOpa M 3aTeM PErHCTPHUPOBAIIH
CKOpPOCTh HCIIAPEHHS KHUJIKOCTH MyTeM B3BEIIMBaHUS OIOKca dYepe3 OIpeNeIeHHOE BPEeMs.
B3BemuBanu Ha Becax ¢ TO4HOCTBIO 20 MT. Pe3ynbrarel npencraBineHs! Ha Puc.2.
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Puc.2. Bec ucnapusmieiics Bozs! (1, 3) u cimpra (2) u3 6tokcoB ( ££= 2 cm, h = 3 cM), THHUE KOTOPBIX
OpUEHTUPOBAHBI C BOCTOKA Ha 3amajl. 1 — BOJONPOBO/IHAS BOJIA BHICTOSIHHASI CYTKH, BpeMsi HcriapeHust t =
10 cyrok; 2 —aranon, t = 4 cyrok; 3 —Boja + caxap (40%), t = 7 cyTok.

AHamM3 CIEKTPOB CKOPOCTH MCTIAPEHHSI KUJAKOCTEH B JIMHEHHBIX I[ETOYKax 13 OI0OKCOB MOKAa3all:
- HaJTM4Yue KpaeBbIX A3((PEKTOB U HEPETYISPHBIX IEPUO/IOB,;

- OTCYTCTBHE «30JIOTBIX» MAaKCUMYMOB M aCHMMETPHIO BOCTOYHOTO U 3aI1aTHOTO KPAeB CIIEKTPA;
- OJIM30CTH CIIEKTPOB /ISl CIMPTA M YUCTOM BOABI M UX OTIIMYHUE OT CIIEKTPa pacTBOpa caxapa.

[TonyueHHBIE pPe3yabTaThl MOXHO OOBSICHUTH, MPEIIONaras yCTAaHOBJICHHE B OTPAHHMYCHHBIX
CIUIOIIHBIX Cpelax CTOSYMX BOJIH Hpu3eMHOro >dupa [12], 1muMHA KOTOPBIX OMpPEAESIeTCs
IUIOTHOCTBIO cpedbl [17], pasMepom W reoMerpued cocyaa. BonHbel 3dupa, MOIyIupys
HOCTYIIaTebHOE, BpallaTeNbHOE U KO0JeOaTeIbHOe ABMKEHHE MOJIEKYI M aTOMOB, TEM CaMbIM
BJIMSIOT HA JMHAMHUKY BHYTPEHHHX CBs3€il B CIUIOIIHOM cpejie. BeaeacTBue 3Toro B My4HOCTSIX
CTOSIYMX BOJH 3(PPEKTUBHOCTH pa3pbiBa MEKMOJICKYISIPHBIX CBS3€i, a 3HAYMT, U CKOPOCTh
UCIIapeHus] MOJIEKYJ Bo3pactaeT. OTCYTCTBHE PEryJSIpHON KapTHUHBI CTOSYUX BOJIH, MMOJIOOHOM
HaOmoaeMoil B paboTe [7], MOXHO OOBSICHUTH CYNEPIO3HMIUEH IBYX THUIIOB KOJCOAHWH C
pa3HBIMH YacTOTAMH, OTBEYAIOIIMX CpeJaM C Pa3IMYHOW IIOTHOCTHIO (CTEKIO, >KUIKOCTB,
pacTBOp caxapa). B cmekTpax ucmapeHusi BOABI M JTaHONA, B MPHHIMIIE, MOXXHO BBIJCIHTH
nepuopl ¢ marom B 2 (4 cm) u 3 (6 cm) Orokca. MM 1o (1) OyayT oTBeUaTh CTOSYME BOJHBI C A =
8 u 12 cm. KpaeBbie 3(h(hekThl MOKHO OOBSICHUTH CHW)KEHHEM JABJIICHHUS IapoB BOJBI Haj
kpaiiHumu  Orokcamu. CrosiluMe BOJHBI B BOJHOW cpele Bpsl JH MOTYT HMETh
ANEKTPOMArHUTHYIO IPUPOJLY, TIOCKOJIBKY JIEKTPOMArHUTHBIC BOJIHBI C JUTMHOM BOJHBI OT 1 710
10 cM mpakTHYECKH HE MPOHUKAIOT B Boy. OUEBUIHO, YTO CTOSYME BOJIHBI MPU3EMHOTO 3(dupa
obpasyrorcst u3 DD HeitrpurHOTO TOJIst [3]. B ciywae pactBopa caxapa nanubie DD MOTyT OBITH
xupanbHbiMu [10].

AxMpanbHbIi 3pup

OtuernuBeil Bcero crneuupuka axupanbHON (U3MKKM TPOsBIeTCS B paboTax MOCBSIIEHHBIX
(byHIaMEHTAIBHBIM MTPOOJIeMaM MUPOYCTpOWcTBa. B Kaxm0it 3 HUX 00s3aTeNbHO (PUTYypUpYyeT
HeKas CcyOCTaHIusl, KOTOpas WrpaeT poJib MaTepuH, 3aloJHAET OO0BEM IPOCTPAHCTBA,
MPOSIBIISIETCS. CHJIOBBIMU JIMHUSMU M JEHCTBYET KBAaHTaMH Pa3MUYHBIX Moyed. J[MCKpeTHbIe
MOPIUH JAHHOW CyOCTaHIIMM COOMPAIOTCS B BELIECTBEHHBIC YACTHIIBI, HANENAS WX CIIHHOM,
MHEPTHOCTBIO, Maccod M 3apsaoM. B kiaccmyeckoil ¢u3uke 3Ta cyOCTaHIMs Ha3bIBajach
3huUpOM, BUXPEBYIO MOJIeNIb KoToporo [[x. MakcBemT UCoIb30Bai JUIsi HATUCAHUS YPaBHEHUH
ANIEKTPOMArHuTHOTO MoJisi. OH ke MOCTYIMPOBaJ, YTO MEXaHU3M MpOSBICHUS ddupa B oOpase
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JNEUCTBYIOLIEH WM IBUKYIIEHCS MAaTepud pPaBHO3HAYEH MeXaHuU3My MbluuieHud. Ilo cyrw,
nocrynaT Makcsemia O3HA4aeT, YTO MATepus U CMBICI CI0BA TOXKICCTBEHHBI MM JIPYTUMH
clioBaMu — Jyx ecmsb cyugnocmos mamepuu [13].

KBaHTOBass MexaHWKa BO3HHKIIA B JIOHE XPUCTHAHCKOW KYJIbTYPhl B YCIOBHUSX CTOMKOTO
pa3MexeBaHUs HAayKd H penurud. [lodTomMy, HE CMOTpS Ha NPOHUKHOBCHHE MUCTHKH B
MOCTYJIAThI KBAHTOBOW MEXaHUKU 00 aCCUMMIISIIUU €10 TTOHATHUS «IyX» HE MOTJIO OBITh U PEYH.
OTUM TOHSATHEM 10 HWHEPIHH CPEIHEBEKOBBIX TPAJAUIMNA IPOJOJDKAIO BCEIEIO U TYIO
CIEKyTUpOBaTh OorocioBue. Peanm3amusi waell KBAaHTOBOM MEXaHWKM Ha TIPAKTHKE HE
HY)KJaJIach HU B dupe, HU, TeM Ootiee, B qyxe. OJHAKO B YMO3PUTEIHHBIX MOJIEISIX KBAHTOBOM
(UBHKN «CBATOE MECTO» 3(prpa HE MOIJIO OCTABATHCS IMYCTHIM — €0 B 00S3aTEIHHOM TMOPSIIKE
3aHMMalia Kakas-HUOYyb MaTeMaTHdeckas xumepa. M MoCKoNbKy MPakTHYeCKH BECh XX BEK B
HayKe JIOMUHUpOBaJia axupalibHas JIOTHKA, TO BCEM JTUM XHMepaM OblJla CBOWCTBEHHA
XHpalibHasi CTEPUIIBHOCTD U JIyXOBHAs YIIEPOHOCTh: «Mbl 6cmynaem 8 «nomycmopoHHIo0» OJis
NPUBLIYHBIX NPeOCmasienull 0b1acmes Keanmosvix ypogHell Peanvnocmu, nonadaem 6 cgepy
Mo2o camoz2o «monko2o mupa» unu «llapcmea Hebecno2o» — mupa HenloKanibHbIX K8AHMOBbIX
KOppensayull, XapakmepHuole 0CoOEeHHOCIU KOMOPO20 U3NOHNCEHbL 8 PEULUOIHBIX U MUCMUYECKUX
yuenusix» [cm. 14].

TUNMUYHBIM TPUMEPOM TIPOSIBIICHHS aXHPAITBHOM JIOTUKM B KBAaHTOBOW MEXaHUKE SIBISETCS TaK
Ha3bIBAEMOE COOMHOULEHUE HeonpeoeleHHOCmel U 0yaiusm vacmuya — 601na. KBaHT neicTBus
O® 3amaeT Mepy M3MEHEHHMs IMOpsiiKa MHUpa M BBIPAXAETCA 4epe3 TPHU IMapbl KAHOHUYECKHU
COTIPSDKEHHBIX (U3NYECKUX BEJIMYUH. SHEPrMM W BpPEMEHH, MOMEHTa HMITyJIbca W YIJa,
UMIYJbCa M JUIMHBL. PerucTpanus oAHOM W3 BENWYHMH Napbl MO3BOJISET BBIUMCIUTH 3HAUCHHE
BTOPOH MO coomHowenuro onpeoeiennocmeti, oomuii Bux kotoporo jgaH B [15]. [Ipu stom
pa3dpoc pe3ylnbTaTOB H3MEpeHUs OyneT oTpaxkarbh JHMOO OMMUOKY OmbITa, JUOO0 HEKYIO
3aKOHOMEPHOCTh B HM3MEHCHHMH H3MepsieMoil BenuuuHbl. OTMeTHM, 4to B padore [16] 31O
COOTHOILIEHHE OTYACTU <JIPOKIIIOHYJIOCH» B BHJIE€ MOJIEPHU3HUPOBAHHOTO COOTHOILIEHUS
HEOTPEICTICHHOCTEM.

[TpecnoByThIN Tyalu3M 4YaCTHIIA-BOJIHA OOYCIIOBIIEH OTCYTCTBUEM Pa3yMHBIX MPEICTABICHUHN O
BHYTPEHHEH CTPYKType YacTHIBl U MEXaHU3Me €€ MOCTYNaTelIbHOTO JBIXKeHUs B 3¢dupe. 3a
UMITYJBC  YacTUIBI  OTBeYarOT Od-POTOHOB, KOTOpHIE YyCBaWBaeT €€ CTPYKTypa IpHu
B3aUMOJICICTBUM C DJICKTPOMArHUTHBIM IIOJIEM WJIM B CTOJKHOBEHHUM C JPYrol yactuiei. B
OCHOBE € MeXaHu3Ma JBIKeHUs: DD-(HOTOHOB JICKUT NEPUOIMUECKUN TPOIECC OOpaieHus
MOTCHIIMATTLHOW dHEPTHH dPrpa B KHHETHUECKYIO, KOTOPBIM M PETUCTPUPYETCS KaK BOJHOBOMU
[15].

B ocHOBe akcHMOMAaTWKM TPAaHWYHBIX YCIOBHHA B (U3UKM W OOTOCIOBUHU JIOJDKHA JIEXKATb
JMAJIEKTUYECKH TPaBUIIbHAS U TIOTEHIMAIBHO XUpaJbHast MOJAEh JUCKPETHOTO 3JIeMeHTa d(hupa
[15]. Tonpko Takas MOJEIb MOXET MPUMHUPHTH (QyHIaMEHTaIbHYI0 (QU3UKY ¢ (pu3MKoil ayxa
(nHeemamonoecus), 9T0 HEOOXOAMMO ISl 3aMEHBI MAPAJUTMbI «PACIICIUICHHS BEIECTBa» Ha
napajiurMy <«IyXOBHOTO cHHTe3a». B pabotax [15] muckperHbiii 31eMeHT 3¢dupa ObLT Ha3BaH
9HeproopMoOi, TPEIACTABISIIONICH CcOOOM  3aMKHYTHIM  IMOTOK  JIyXa, COBEPIIAFOIIUI
nocTymnaTensHo-BpamaTensHoe apmwkeHne. C momompio P MOXKHO (GOpMaTM30BaTh Kak
MEXaHU3M MBIIUICHHS, TaK BEIICCTBCHHO-TIONIEBYI0 Hepapxuio wmupa [13]. VHuBepcamusm
SHEepro(opMbl TPOSBHICS TaKkKe B TOM, YTO Bce Oojee WM MEHee pa3yMHBbIE MOJIENIH
TMCKPETHOTO dJIEMEHTa 3(upa, Tak WIM WHAYe, COOTHOCATCS C Hel. J[aHHbIe MEHTaJbHbIE
KOppEJSIIMA B CBOIO OYEpelb CBHUJIECTEIBCTBYET OO0 aKTyaJbHOCTH NpoOieMbl 3dupa u
JNEHUCTBEHHOCTH MexaHu3ma BropuyHoro JIDU.
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JlamuM HECKOJIbKO TIPUMEPOB HamboJiee oKa3aTeIbHBIX COOTBETCTBUIN Mexay DD u MoaensMu
a¢upa. 3aK0H eIUHCTBA U OOPHOBI MPOTUBOIOJIOKHOCTEH, JIeXKAITUH B OCHOBE NUHAMUKH DD,
KaK MPaBUJIO, IPEJICTABICH B MOJCISAX JBYMsI TUIIAMU KPYXKOYKOB HJIU IIAPHKOB, MMOMEYEHHBIX
IUTFOCAaMU M MHUHYCaMH B IIAXMaTHOM TOPSIIKE. 2¢hupHas cpeda cocmoum u3 08YX 6uUio8
yacmuy, NOJNOJNCUMENbHO U ompuyamenvHo 3apsidcennvix [17]. Tlpm 5TOM, KOHEYHO,
YMaTYUBACTCS, KAKOBA BHYTPEHHSSI TIPUPOJIA ITUX KPYKOUYKOB-IIAPUKOB. J|0CTaATOYHO aKTHBHO
pexiamupyercsi teopusi FO.A. Bayposa [18]: «B ocnose «wuposzoanus no bayposy» nem mu
8peMeHU, HU NPOCMPAHCMEd, HU dNeMeHmapHulx yacmuy. Ecme nuws koneunoe mHodcecmeo
CNeYUaNbHbIX OOHOMEPHBLIX OUCKDEMHbIX 00bekmog - O0l0oHO6... brooust - obvekmul
Henabnooaemvie, HO - mblcaumble. OHU ROCMOAHHO PACUWUPAIOMCA UTU CYHCAIOMCSL, NOCIOSHHO
83aUMOOCUCMBYIOM MedHcOy cobou. B pezynbmame smux 63aumooelicmeutl 603HUKAIOM BpeMs,
NPOCMPAHCmeo U 21emeHmapHvle uacmuysl... Ilo Bayposy, u3z e3aumooeticmeusi 0O100HO8
BO3HUKAIOM U Gce  uzgecmuvlie  Qusuke  g3aumooercmeusi  (nekmpomacHummbie,
epasumayuonHsle, ciabvie u cuibHuvle). Tlomenyuanvhas suepeus 63aumooeticmsus 0I00HO8
uoem 8 OCHOBHOM HA 8pAUjeHUe 6CEX BOZHUKAIOWUX 0OBLEKMO8 NPOCMPAHCMEA - INEeMEHMAPHbIX
yacmuy, niamem, 36e30». ECIN U3 JaHHOTO TEKCTa UCKIIOYUTH MUCTHKY, «OJHOMEPHOCTBH,
«HEHA0JI0/TaeMbIe, HO — MBICIMMBIE», TO OIOOHBI BIIOJHE MOXHO 3aMeHUTh Ha D®d. [Ipu 3TOM
coueranue B D@ paBHBIX Mep MOCTYMATEIHHON W BpANIaTEIILHOW YHEPTUU TMO3BOJIIET CBS3ATh
TPAaBHUTAIAIO ¥ MAarHETU3M CO CITMHAMHU U MOMEHTAMH MMITYJIbCa, & TOTOKU PUpa, OTBEUAIOIINE
COOTBETCTBYIOIIUM CHJIOBBIM JIMHUSAM CMOJICIIMPOBATH C MOMOIIBIO ypaBHeHus bepryau [19].

KoMOuHaImss HEKOTOPBIX CBOWCTB OFOOHOB C 3apsOKCHHBIMH IAPUKaAMHU JaeT amep: s¢up
cocmoum u3 UOEHMUYHBIX NJIOMHOYNAKOBAHHBIX HECHCUMAEMBIX Oe3MACCOB8bIX IJIeMEHMO8 -
"amepos", e3aumooleticmeuss mexncoy KOMOPLIMU PACHPOCMPAHAIOMCA € MAKCUMAILHO
B03MOJCHOU O/ 9MOU Cpedbl CKOPOCMbIO - CKopocmbvlo ceema. B smom ocnosnom sgupe,
KOMOpblil Mbl 6y0eM HA3b16AMb KOPNYCKVAAPHbIM, UMEIOMCS OMOelbHble Nycmvle AYeuKU -
gakancuu, komopwie oopasyrom ¢hazoswiii 3¢hup [20]. Ecau, 3areM HaaeIuTh aMep-KOPITYCKYITY
MOMEHTOM UMIMYJIbCA WU SHEPTHEH BPAIICHHS, TO OTATH MOTyduTcs DD.

[Tpu onmicaHuy CBOWCTB 3(Hpa UCIIONB3YIOT MPHOIMKCHUS AIEKTPOIUHAMUKHI CILUIOLTHBIX CPEe/I
[17] wim nuHamuku npocto yrpyro#t cpenst [20]. [Ipu 3ToM CKOPOCTH MEpeHOCa UMITYJIbCa TI0
a¢upy He mpeBbimaeT BednuuHbl ckopocTH cBeta (C), uro cornacyercss ¢ TeM (akToM, 4TO
(OTOH MM KBAaHT AJICKTPOMArHUTHOM SHEPTUM MpeCTaBisieT coboit konaeHcat uz 9P [15]. C
apyroi cropossl st @ penukToBoro s¢upa neperada MMIYIICA OTPAaHHYCHA CKOPOCTHIO
C(N)*?, rae N —uncino Asorazpo [15].

[ToBbINICHHAS] AKTUBHOCTh B «HOBOW» (DU3UKE YKPAMHCKHX YYCHBIX U TEXHHKOB [4] TOBOPHUT 0O
HAJIMYMH CBOECH reorpaduu y KOCMO(PHU3HUECKOTO axupaibHoro ¢aktopa [12]. OueBuaHO, BKIA
reo@u3uKy CYyIIECTBEHEH, MpexJae Bcero, Ha ypoBHe BTopuuHoro JIDUW, KOTOpHIA Ha
TEPPUTOPUM YKpPaWHBI TOYAC TPOSIBIISECTCS B BUJE CIOHTAHHOTO Iutaruara. [lokasaTenpHa B
ITOM CMBbICIe paboTa, MOCBSIIEHHAs 3GHPYy U BHUXPEBBIM CTpykTypam yactuil [21]. He B
MEHbIIEH CTeTNeHu reo(usnka, Mo-BUANMOMY, CKa3bIBAETCA M B PEIUTHO3HOM cdepe. Obpamaer
Ha ce0s BHUMaHWe, HallpUMep, N300MIHe OPTOJOKCAIBHBIX XPUCTHAHCKUX CAWTOB U (OPYMOB,
YUPEIUTENIMH 1 3aBCETIaTasiMA KOTOPBIX SBJISIFOTCS KUTETH Y KPauHBI.

3akiouyeHue

JlyxoBHas 9BOJIIOLIMS JIBUKMMA TBOPUECKOH cmioil yenmoBeka. Becs XX Bek ata cuia pabotana
Ha TMapajurMy paclieIUIeHUs] BelIecTBa W MpeoOpa3oBaHUsl €CTECTBEHHOTO JIMKa NMPHUpoJbl. B
HUTOTC palMOHalIbHass HayKa BIJIOTHYIO MMOAOLIIA K TEM q)OpMaM opraHusalyvi MaTrcphu, 3a
KOTOPBIMH YK€ TaUTCsl HEYJIOBUMAs JIJIsl IPUOOPOB HETIpephIBHAS TyXOBHAs CYIIHOCTH ObITHS. O
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9eM W CBHJIETCILCTBYIOT PE3yNbTaThl HACTOSIIECH paOoThl. JlanmpHeliee Mo3HaHWE MHpa U
YeJI0BeKa BO3MOYKHO TOJBKO B paMKaxX MapaJurMbl TyXOBHOTO CHHTE3a B CBETE€ UCTHHBI — OpX
ecmov cywyHocmv mamepuu. Ee TIpUHATHE paBHO3ZHAYHO TMEPEOCMBICICHHIO Hadal (DU3MKH U
JOTMaTUKU XpUCTHAHCTBA. OOwjue noovemvl HCUSHEHHLIX CUN HAPOO08, KaK odujee npasuno,
6ce20a CONPOBONCOANUCL COOMBEMCMBEHHOIO NOBLIUEHHOIO O0esImelbHOCmbI0 8  001acmu
VACHEHUs. U NPOHUKHOBEHUs. 6 mMeopueckyio cuny bubnuu [22]. DTOT CKadyoK B JIyXOBHOU
HBOJIIOIUN OyJeT MOTHMBHUPOBAH CHHXPOHHBIM JeiicTBHEM Ha Hoochepy IBYX (aKTOpoB —
AHTPOTIOTEHHOTO U KocMousnyeckoro. IlepBriii (hakTop OyAeT OTBETCTBEHEH 3a M3MEHEHHE
ouocepsl U aganTanuio K HUM (DU3HOJIOTHH YeI0BEKa, YTO M 00SCIIEUUT TyBCTBUTEIBHOCTh €ro
MO3Ta K AEHCTBHUIO BTOPOTO (PaKTOpa — MPaBbIX OMOTEHHBIX SHEProhopM.

ABTOp BBIpaxkaeT OmaromapHocTh K.A. XaiimapoBy 3a moJsie3HOE OOCYXKJIEHHE pe3yJIbTaToOB
paboTHI.
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