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Paccankun I0puii [TaBioBHY

1939 200a poxcoenus, oxonuun Mockoeckuti gusuxo-
mexHudeckui uncmumym 6 1967 2., kanoudam mexuuue-
CKUX Hayk, asmop bonee cma HayyHvlx pabom u deaoyamu
namu uzobpemenuitl u namenmos. fenaemca cneyuarucmom
8 2a3060U OuHamuke, mepMoOUHaMuKe, menioobmene u
menaonepedase, K8AHMOGOU Mexanuke, korebamenvbHou
HepAasHOBECHOU KuHemuke, ¢husuke, XuMuu, 2a3oeulx nase-
pax, ceoucmeax 6oowl.
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Muaas 6oduya -

Aait cBema mBoezo nanumbucs,
Umobwu cur Habpambcs

M B 20py noduamocs.

Pycckag HapOAHas NOCAOBULIA
Bce Havunaiom om yduBaenus...

Apucroreap M.

Y3kuii cneyuaaucm nodoben paiocy — oM
O0OHOCMOPOHEH.

KospMma I1pyTKOB
3akavumervHas nobeda (Had npobrema-
mu Bodm) bydem docmuzHyma pycckumu,
xomopuie bauxce k ITpupode...

Bukrop Illaybeprep

BBEIAEHHE

Bona — caMoe pacnpocTpaHE€HHOE, CAMOE YHHKAbHOE H YIHBHTENb-
Hoe BetlecTBo B npupone. Cpend Bcex BewecTB, NPUCYTCTBYIOMIMX Ha
3emie, Bona O6naroaps ocoObIM CBOMM KBaHTOBO-MEXaHHUYECKUM, XHMH-
4eCKUM M (pU3MYECKUM CBOWCTBAM 3aHMMAET HCKIIOYHTENILHOE MONoXe-
HHE B NpHpoJe H urpaetr ocobyio poiib B CYHIECTBOBAHHH OPraHHYECKOH
#u3HH. Bona — equHCTBEHHOE BElIECTBO, BCTPEYAIOMIEECH B OIPOMHBIX
KOJIMYECTBAX B €CTECTBEHHBIX YCJIIOBHAX BO BCEX TPEX arperatrHeix Co-
CTOSHUAX — TBEPIOM, JKHIKOM H razoo6pazHom. MMenHo Onaromaps
TOMY, YTO OCHOBHas Macca BoJibl Ha IUIaHeTe 3eMJIst HaXOOHMTCA B XHI-
KOM COCTOSIHHH, HAYT BCE FeoJIOrHYeCKHE MPOLIECChl, BKIIOYAIOLIHE pac-
TU1aB BewecTsa JuTocdepsl 3eMiH, o6pazoBaHHe H pa3pyllleHHe TOPHBIX
nopof, ByJIKaHH3M, NMOABHKKY MaTepHKOBBIX TUIMT, @ TakXe SBJICHHA B
rugpocthepe n atMocdepe. IlokpeiBas okono % MOBepXHOCTH Hauiei
IUTaHEeThl, H#cuokas BOAA ABJIAETCA He ToJbKO KonbiOenbio oOpa3oBaHus
XKH3HH BCEX XMBBIX CYHIECTB H PaCTUTENLHOCTH Ha 3eMiie, HO MOCTOSAH-
HO ee MOJAEPXKHBAET yxXe MHUIHAPABI JIET. 3TO NPOUCXOAHT HE TOJILKO
3a c4yeT CBONCTB YHHBEPCAJILHOTO pacTBOpUTENS OONBLITHHCTBA BEHIECTB,
CpeAbl CYHIECTBOBAHHS PACTHTENBHBIX H XHMBBIX KJIETOK, Y4acTHA INpak-
THYECKH BO BCEX OPraHMYECKHX M HEOPraHHYeCKHX peakKUHAX, HO U
6narogaps ee YHUKaNbHBIM CBOHCTBAM ObITh SHEPTOHOCHTENIEM H HCTOY-
HUKOM 6a30BBIX PE30HAHCHBIX YacTOT BCeX OHONOrMYECKHX MpPOLIECCOB,
NPOUCXOIAUIMX B PacCTEHHAX M KMBBIX opraHuMiMax. Kak nmoauepkusan
BepHaackuit, HET Takoro KOMIIOHEHTa, KOTOPBIii Mor Obl «CPaBHHThLCA



C He#l Mo BAMAHHIO HAa XOJ OCHOBHBIX, CAMBIX IPO3HbIX FeOJIOTHYECKHX
npoueccoB. Her 3eMHoro BemiecTBa — MHHepana, ropHoH MOpPOIbI, XKH-
BOro tena (pacTeHus), KOTopoe ee He Bkitoyasno. Bece 3eMHoe BemecTBo
NOA BAMSAHHEM CBOHCTBEHHBIX BOJIE€ YaCTHYHBIX CHJ, ee mapoobpa3Horo
COCTOSIHH4, €€ Be3leCylIHOCTH B BepXHe#H YacTH MiaHeTs! (a Takxe B -
apocdepe H nuTocdepe) — eto MPOHUKHYTO H oXBayeHo». Bona obnanaet
MHoroo6pasueM ¢GopM B3aUMONEHCTBHI C OKPY>KalOLIMMH TBEPIBIMH,
AUIKHMH H razoo0pa3HbIMH BeniecTBaMH. B oqHuX cnyyasx oHa BXOIUT
B COCTaB BEIECTB 3a CYET XHMHUYECKHX CBA3eH, B APYrUX — MHApaTHpYeT
HOHBI Onarofaps 3eKTpOCTaTHYeCKHM CHJIaM, B TPETbHUX — 3aMOJHAET
MHKpPOINOPbl H MHUKPOKaHa/bl BCJIEACTBHE JHEPIrHH B3aHMOAEHCTBHA C
aKTUBHBIMH (rHAPOGUIBHBIMH) 3IEMEHTAaMH, B YETBEPTHIX — Onaronaps
MEXMOJIEKY/IAPHBIM CBA3AM Monekyn H,O o6pa3yeT xHuaKocTb, B NATbIX
— 3a cueT BHYTpeHHeH 3Heprud *HIKOH BOIbl PacTBOPAET pa3lHYHBbIC
*KHIKHE, TBEPIbIE H Fa3000pa3Hble BEMECTBa.

YeM myGke Hayka H3y4aeT CBOHCTBA 3TOro yIHUBHUTENBHOIO, MOJ-
HOTO 3araiok 4 HEBEPOATHBIX CBOMCTB BEHIECTBA, TeM OoJIbIlIE BO3HHKA-
€T HEPEILIEHHBIX BOMPOCOB U TOHKOCTEH, TpeOyIOmHX HE TOJILKO CaMBIX
COBEpLIEHHBIX METOIOB HCCNEN0BAHUI, HO TaKXe MepecMoTpa HEKOTO-
phHIX, Ka3anoch Obl «He3bIONEMBIX» MOCTYNATOB KBAHTOBOH MEXaHUKH,
MEXMOJIEKYIAPHBIX H MEXATOMHBIX B3aHMOICHCTBUH, XHMHH H QH3HKH
BoziHBIX pacTBopoB. Eme akanemMuk H.H. CemenoB nucan «Yem rnyOxke
yueHble MOCTHIaNnH MpHpony Bofbl, TeM Oonblie yOexAanuch B OpPUTH-
HAJILHOCTH ee MoBe/leHHs, B HEOUeBUTHOCTH ee CBOHCTB, B HOBBIX, €1U€E
He JI0 KOHIIA PacKpBITBIX, €€ CTPYKTYPHBIX ocobeHHocTAX». H3BecTHBI
¢bu3nk I.C. Jlannc6epr Tak mucal o »KHAKOCTAX M, B YaCTHOCTH, O Bojle:
«Cnenyer OTMETHTb, YTO MBI HMEEM ropaso MeHee OTYEeTIHBbIE mpen-
CTaBJIeHHA O CTPOEHHH KHIKOCTEH, YeM O CTPOEHHH ra3oB H CTPOCHHH
KPHCTAJLTHYECKUX Tell, YTo oObAcHAeTCA ropasno 6onblieil ciokHOCTBIO
SIBJICHH, XapaKTepH3yOUWHUX XUAKOCTH». C MOMEHTa 3THX BbICKa3bIBa-
HHUH BENHKHX Y4EHBIX mpouuto Gosnee LIECTHAECATH JIET, HO CHUTyalHs
H3Y4eHHs CBOHCTB XKHAKOCTEH, B 0OCOOEHHOCTH XHUIKOH BOABI, OCTANlaCh
tbakTHUeCKH Ha NMpeXHeM ypoBHe. B 3TOM I1aHe MOXHO MEepeYuc/INThb
ClleNyIouIMe HepelleHHbIe MPo6IeMBbl, CBA3aHHBIE C XHIKOH BOXOH: He-
AICHAa OKOHYATeJILHO ee CTPYKTYpa, HEMOHATHO OTKyaa Gepercs 3Heprus
V1A ee MoLAep)KaHHA, HeT TeOpHil Ha KBAHTOBO-MEXAHHYECKOM YPOBHE
MEXMOJIEKYIIAPHBIX B3aUMOAEHCTBUH, PaCTBOPEHHS TBEPIBIX H KHAKHX
BEWIECTB, YEKTPOIUTOB, B3aUMOIEHCTBHSA BObI C TBEPABIM rHAPOGHIIb-
HbIM BEIIECTBOM, M'MAPATalliH HOHOB, OAYNPOHHLAEMBIX MEMOpAH H AB-
J€HUs 0CMOCa, 00pa3oBaHHA MOTEHIIHAIA HYNEBOTO 3apaa Ha MeTallle,
KOHTAaKTHPYIOINM C BONOH, 00pa3oBaHHs KOJUIOMAHBIX YacTHI, KamHi-
JApHBIX 3 PeKTOB H MEHHCKOB Ha MMOBEPXHOCTAX, pa3AeaOUHX pa3iHy-
Hble (a3oBble COCTOSAHUA BOJbl, 0OBACHEHHS HEMOHOTOHHBIX 3aBUCHMO-
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cTefl pu3MUECKHX CBOICTB BoaAbl OT TEMIEpPaTyphl, (a30BLIX NEPEXONOB
BTOPOIO POAA, CHIIBHOIO BIIHAHHSA O4EeHDb C1IabbIX aKyCTHYECKHX, 3EKTPO-
MarHHTHBIX, CBETOBBIX BO3NEHCTBHI Ha (PH3HYecKHe CBOMCTBA KHIKOH
Bofbl. Takas cuTyauusi, IO MHEHHIO aBTOpa, HE MEHee 4eM Ha CToNleTHe
3aTopMO3uia pa3BuTHe GHOJOTHH M MEHIIHMHBI, KOIA IO CHX NOp OCTa-
10TCS HEMOHATHBIMU MHOTHE MPOLIECCHI, MPOHCXOAALIHE HA YPOBHE KH-
BOH KJIETKH, H CBAI3aHHBIE CO CBOHCTBAMH HAKOH BOJbI, TAKUE, HAMPH-
MEp, KaK MPOHHKHOBEeHHe uyepe3 MeMOpaHy B Gonblel CTENMEHH ONHHX
HOHOB U B MEHbILIEH — IPYrHX, HAIMYHE PA3HOCTH NOTEHUHUANOB HA HEH
C HaMPAXKEHHOCTBIO MEKTPHYECKOro Mot BIoTh Ao 10° B/cm u 1.4, do
CHX TOp HeT (pyHIaMEHTAJILHBIX TEOPHH: MPOLECCOB IbIXaHUSA B JIETKHX
4eoBeKa, KpoBooOpallleHHs B MUKPOKaIMMILIApPax, 3HEPru3alluU KIETOK,
BIMAHHA JIEKapCTB HAa OPraHH3M 4€JIOBEKa, BCEX BUIIOB TEPANeBTHYECKUX
NedeHuit (uHppa3ByKoM, yneTpa3BykoM, nazepHeiM KBY u ynsrpaduone-
TOBBIM H3/1y4€HHEM), TOMEONaTHH, H 3TOT NMepedeHb MOXKHO MPOJOTIKHTh
GonbUIMM CITUCKOM. OTCYTCTBHE KOMIUIEKCHOH TEOPHH >KHAKOI BOABI 1O
CHX TTOp HE MO3BOJSET MOHATH, HANMPHMEP, YHHKaNIbHBIX 3KCTIEPHMEHTOB
H. Tecna mo Bo3AEHCTBHIO IEKTPOMAarHUTHBIX BOJIH Ha OKpyXkalolliee
BO3NYIIHOE MPOCTPAHCTBO H PaboTy «BEYHBIX» JABHUrareseif, Co3AaHHbIX
P. Knemmom u B. Hlay6eprepom.

Takasa cuTyauMs ¢ M3yuyeHHEeM CBOMCTB XHIKOH BOIbI CBA3aHa, C
O/IHOi CTOPOHBI, NEHCTBUTENBHO, C OYEHb CIOXHOH mnpobneMoil koM-
IUIEKCHOTO BIIMAHHMA GOJIBLIOrO KoJHuecTBa GakTopoB Ha ee COCTOSHHE, a
C ApyroH — CJIMLIKOM y3KOH clienMani3aumed y4eHbiX BO BCEM MHpE, 3a-
HMMABLINXCA HCCIIeOBaHHEM Bobl. Kak npaBuii0, KaXablii CieHATIHCT
~ XMMHK, CMEKTPOCKOIIUCT, TEXHOJION, HHXKeHep, H3oOperaresb, MeTeo-
ponor ¥ MHOTHE ApYyrue, pacCMaTpHUBAaeT H3y4aeMblil BOMpoc co cBoei
y3KO-CNIEHHANIbHOM «KOJIOKONIbHU». MHOrMe HcclenoBaTesld «KOMaioT
CBOH Hay4Hble IMbI», MOrPYXasACh B KOTOPbIE W JOCTHUIasg B MX [1yOu-
He BBICOT npodeccHoHaNW3Ma W HAYYHOTO 3HAHMA, OHH B TO K€ BpeMs
ye He B COCTOSIHUH «BBICYHYTb I'OJIOBY» H OKHHYTB B3IJISIZIOM OKpYKalo-
i Mup, 4ToObl COOTHECTH MYOMHY CBOeil aAMbI ¢ ryOHHON coceqHHX
1 Gonee AaneKHX WIM MPUINIACUTH 3AHHTEPECOBAHHBIX coceneit 1 co-
BMECTHBIX HccienoBaHuid. Takoil orpaHW4eHHBIH B3MIAA HE MO3BOJAET
BBISIBUTb CYLIHOCTb MPOLECCOB, BBIXOAALIMX 33 PAMKH 3HAHHH «Y3KHX»
crnieuManbHOCTEH, U MOHUMaHHA obueit npo6ieMb! JOCTHYD HE YIaeTcs.

Kak nokazan onsbit paGoThl Haa KOMIUIEKCHOH TeopHeit MPOLECCOB,
MPOHCXONALIMX B )KHIKOH BOJIE U H3/I0XKEHHOMH B HacTOALIEeH KHHIe, HeoO-
XOIMMO OBIIO MPUBIIEKATh 3HAHUA U3 CIIEAYIOIMX ofnacTeil Hayku: KBaH-
TOBOH MEXaHHKH — O CTPOCHHH EKTPOHA, aTOMOB, MOJIEKYJ1, CTPYKTYpax
3JIEKTPOHHBIX, KOJeOaTeNIbHBIX W BpalLATeNbHbIX YPOBHEH, JHEPrUH HX
B3auMoecTBUA U edopMaliuu; MONEKYIAPHOH Pu3MKH — O Bcex BUAX
CHJI B3aHMONCHCTBUSA MEXAY MOJIEKYJaMH B >KHAKOCTH; Ja3epHod ¢u-
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3MKH — O KBAHTOBBIX Mepexoiax Mexay konedarenbHo-Bo30yKIAEHHBIMH
MOJeKyaMH BOZbl H HCITyCKaHUA UMH (POTOHOB CBETa, a TAKKe MOIIOoe-
HMS Pa3JIMYHBIX BUIOB M3NYYEHHS B )KHIKOH BOIE; XHMHH PaBHOBECHBIX
peakuHii B ra30Boi ¥ »uakoH ¢a3ax ¢ y4acTueM MONEKYN BOIbl; XMMHH
KonebarenbHO-HEPaBHOBECHBIX LIEMHBIX peakiuuii B YUCTOH KUAKOH Bozie
C BbIJIC/ICHHEM JHEPIHH Ha KostebaTeNnbHbIe CTENEHH CBOGOIbI MONEKy;
tbH3MKH B3aUMOIEHCTBHA KoNebaTenbHO BO30YXAEHHBIX MOJIEKYJT BOIbI C
BELLIECTBOM; 3JIEKTPOCTATHKH H 3JIEKTPOMarHeTH3Ma; KaBUTalMH U obpa-
30BaHHA Ny3bIPHKOB B *HIKOCTH; THAPOIHHAMHKH U ra30Boil THHAMHKH;
TeroobMeHa u Terwonepenad. B nmpouecce paborsl Hag 3Toi KHHrOH
6bL1O MCMONB30BaHO M MPOAHATU3HPOBAHO OIPOMHOE KOJIMYECTBO JIUTe-
PaTypHBIX MCTOYHHMKOB, OTHOCAHIMXCS K BOJE B €€ Pa3IMYHBIX COCTOSA-
HHAX M K NpoleccaM, HAYMIMX B BOJE MJH C yyacTHeM Boabl. B npen-
naraeMoi KHMre aBTop coOpan u3 pasHbIX o6nacTeil 3HaHUA HOCTYMHBIE
eMy paboThl, CBA3aHHbIE C BOJIOH, 1 MOMBITANCA OOBLACHHTL HEACHBIE HITH
HENpaBHJILHO (C TOYKH 3PEHHUs aBTOpA) TPAKTyeMble Pe3yabTaThl JKCIe-
PHMEHTANbHBIX JNaHHBIX C NPHHUMIHAIBLHOH MO3WLMH mMepMOOuUHaMu-
YeCcKU HePABHOBECHBIX NPOYECCO8, UIYHIMX B XMAKOH BOIe C yyacTHEM
Kose6arebHO-BO30YKACHHBIX MosieKyn. Hauano H3yueHus 1 MOHUMaHuA
MeXaHH3Ma TaKMX HepaBHOBECHBIX PeakiHii H MpolieccoB ObLIO MOIOKEHO
naypearom Hobenesckoii npeMuu akagemukoM H. CeMeHOBBIM NpH u3y-
4EeHHH peakU NN okucneHus pocdopa, B KOTOPLIX BriepBble ObLIH Pa3BUTHI
B3MIAABI O LIEMHBIX XHMHUYECKUX peakuusax. Bropas ocHoBa HacTosmeit
paboThl — HepaBHOBECHbIE NPOLECCH Ha KoseGaTenbHO-BpamaTeNnbHbIX
cTeneHAX CBOOOABI MOJIEKy)l, Hayaja BHUMATelbHO H3Yy4aTbCsl MPH MC-
CNeIOBAaHHAX [BYX O4YEHb Y3KHX BOIIPOCOB: NOMIOLIEHHA U paccesHHs
yNbTpa3BYKOBBIX BOJIH B ra3e M XHMHUYECKHX peakuuil B ra3ooii dase ¢
yuactueM konebaTenbHo-Bo36YXAEHHBIX MoseKyn peareHToB. Hanbonee
MOJIHO BeCh 3TOT KPYr 3HaHHil No nepBoii mpobneMe Hallien NPHMEHEHHE
MpH UCCNIEOBAHHH H CO3IAHHH XHMHUYECKHX J1a3epPOB C PAa3THYHBIMHU pa-
6ouHMH TENamH, a Mo BTOPOMY — NMPOBOJNIIOCH TOJNIBKO TEOPETHYECKOE
HCC/IeIOBaHNE HEKOTOPBIX XHMHYECKHX peakuui B rasosoi ¢ase. Ho
STHMH HAlMpaBJICHUAMH HayKH TOXE 3aHUMAETCA CPABHUTEILHO MAJIO HC-
clieoBaTeNeii, KOTOPhIE H3yYaloT CBOH, JOCTATOYHO Y3KHE BOMPOCHI.
Kpatkas cyuiHocTh KOMILIEKCHOH TEOPHH MpPOLECCOB, MPOHCXOIA-
IIMX B XUAKOH Bonie, 3aKiioyaercs B cieaymoueM. PyHIaMeHTalbHOE
NOJIOXKEHHE, JiexKalllee B OCHOBE ee, CBA3aHO C TeM (pakToM, 4TO KHAKasA
BOZla HE ABJIAETCA TEPMOJHHAMHYECKH PAaBHOBECHOH CHCTEMOI ee MoJle-
KyJ1 M APYTUX 2J1€EMEHTOB, HaXosAIHXcA B Heil. Cuntaercs, 4To CyMMap-
Has 3HEprus, HampHUMmep, ABYX H3OIHPOBAHHBIX aTOMOB (osiblle MOIHOM
JHEPTHH MOJEKYIbl, 06pa3oBaBILIEHCA U3 3THX aTOMOB, IPUYEM PA3HOCTD
3THX SHEPrui paccenBaeTcs B NpocTpaHcTee. Ha camoM nene 3HauUHTeNb-
Has Y4acTb 3TOM JHEPrHH HUAET Ha CXKaTHE AEKTPOHHLIX opbOuTaei aTo-
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MOB (KX aedopMaLHIO), OHa HUKYAA HE TEPAETCH, a 3a1acaeTcs B 3HEPTHH
MEXaTOMHBIX cBs3eH. IIpH 3TOM, BCieACTBHE 3aKOHA KBAHTOBAHHSA H aH-
rapMOHH3Ma JIEKTPOHHBIX YPOBHe# B aToMax, 0ObeIHHEHHBIX B MOJIe-
KyJy, IEPECTPanBAIOTCA HE TONBLKO BHELIHHE BaJICHTHBIE OPOHTANH, HO H
BCE BHYTPEHHHE, MOITOMY aTOM, HaXOISLIHICA B MOJIEKYJE, NIEPEXOIUT
W3 PAaBHOBECHOIO B HEKOTOpOe BO30YX1eHHOe cocTosiHHE. TOUHO Takxke
BCE aTOMBI, MPHCYTCTBYIOILWE B TBEPALIX KPHCTAIIHYECKHX H aMopd-
HBIX BELIECTBaX, HAXOOATCA B BO3OYXIEHHOM COCTOSIHHH, NIPHYEM CTe-
neHb BO30YxIeHHS OyeT CHIIbHO 3aBHCETh OT SHEPTHH B3aHMOAEHCTBHA
Mexay atromMaMH. B skuakocTax, B YaCTHOCTH, B )KHAKOH Boae, Gnaronaps
JHEPTUH MEXMOJIEKYIAPHBIX CBA3EH (TEMn0Ta HMCMapeHHs), MOJIEKYIbl
JeGOpMHPYIOTCA: yMEHbILAETCA NMONAPHLIA yron Mexay cBazamu O-H u
IUITHHA THX CBA3eH N0 CPaBHEHHIO C COOTBETCTBYIOIMMH BEJIHYHHAMH
MOJIEKy/bl BOAbl B ra3oBoi ¢a3e. 3To NPHBOAHT K 3HAYHTENLHOM mepe-
cTpoiike CTPYKTyphl KonebaTeNbHBIX H BpallaTeIbHbIX YPOBHEH MOIEKY
H,0, a, cnenosarenbHo, K nepexony ux B konebarensHo-Bo36yxaeHHOE
cocrosHue. CreneHpb aeopMaliHi MOJIEKYIbI H, KaK CIeICTBHE, SHEPTHA,
B OCHOBHOM, K0J€0aTenbHOro BO30GYXIEHHS CHIBLHO 3aBHCAT OT arpe-
raTHOrO COCTOSIHHSA BOAbI (KHMIKas, e[, B TUICHKE, THIPaTHPOBaHHAsA Ha
MOHaX, CBA3aHHasg C aKTHBHBIMH TMAPOQUIbHBLIMH BELIECTBAMH H T.I.)
H MOXKET MEHATHCA OT 3HTAIBIHH UCTIAPEHUS KHAKOH BOABI 4O SHEPrUH
aucconMalMu ee Ha paaukansl OH v H. BenencTBue nocTosHHBIX nepe-
XOIOB MOJIEKY/ H3 OHOTO BO30YKAEHHOIO COCTOSIHHA B APYTO€ B JKHAKOH
Boje o6pa3yiorcs GOTOHBI CBETa OT HHPAKPaCHOIO 10 YNsTpadHOIETO-
BOTO JHANa3oHa, KOTOPhIE MPAaKTHYECKH PE30HAHCHO MOMOLIAIOTCA TEMH
xe MonekynaMu H,O, H Takum 06pa3oM ocyiuecTaisercs nepepacnpene-
NeHHe 3anaceHHoil konebarenbHON SHEPTHH 1o BceMy 0ObeMy Boabl. brna-
rogaps konebarenbHOMy BO36YXIEHHIO MOJEKYJI CYLIECTBEHHO HHTEHCH-
GHUMPYIOTCA XMMHYECKHE PEaKL[HH B YHCTOH XHAKOH BOJIC MEXIY BCEMH
3NEMEHTaMH, COCTOALIMMH H3 aToMoB O H H, a Taike HOHOB H 31€KTPO-
Hos (O, O,, 0,, OH, HO,, H,0,, H,0, OH", H', €°), npuyeM ckopocTH He-
KOTOPBIX U3 HUX NMPH KOMHATHON TEMIIEPAType MOT'YT BO3pacTarb, HallpH-
Mep, a0 10" pa3. B pesyabraTe B3aHMHOTO BIHAHHSA BCEX 3THX 3IEMEHTOB
M CTENEHH 3HEPrOHACHILIICHHOCTH CO3AAI0TCA YCI0BHSA NPOTEKAaHU LIeT-
HBIX KOJ€0aTeIbHO-HEPAaBHOBECHBIX K30TEPMHYECKHX XHMHYECKHUX pe-
aKuUMi, Koraa Ha BXOJI€, HalpUMep, OMHOIO uKKIa U3 Monekya O, u H,0
obpasyiorca monekyasl H, u H,0,, a apyroro — u3 monexyn H,0O coor-
BeTcTBeHHO H,. Ilpn 3TOM, BHLIEAAIOWIAACSA JHEPTHS B ITUX PEAKLMSAX,
3anacaeTcs Ha konebarenbHbIX cTeneHsax cBoboabl BCex MOEKY )KUAKOHA
BOJBI H 32 CUET NEepen3Iy4eHns B BUAe GOTOHOB CBETa nepepacnpenens-
eTcs 1o BceMy 00beMy BoAbI. B 3THX npoueccax BbIOENAIOLIAACS SHEPTHA
NOJy4aeTcs 3a CUET IHEPrHH MEKATOMHBIX H MEXMOJEKYIAPHbIX CBA3EH
MOJ€EKy/ BOIBI, TO €CTh CaMH MOJIEKYJbl BOAbl BHICTYNAIOT B KayecTBe
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monauéa, IPH 3TOM MOAUYEPKHEM, UTO 3AKOH COXPAHEHUs! IHEP2UU cucme-
Mbl Yacmuy 8bINOAHAEMCA, 3 IPOMCXOIUT ee nepepacrpencieHHe MeXay
BCEMH CTeNeHAMH cBOOOIbl YACTHL NEKTPOHHBIMH, KojebGaTe/IbHbIMH,
BpallaTe/IbHBIMH, MOCTYNATENbHLIMH H CBA3AMH MeXAy HUMH. CTpyKTy-
pa BOibl, B COCTaB KOTOPOH BXONAT «CBOOOMHBIE» MOJEKYIbI, KJIACTEPHI,
KJIaTpaThl, My3bIPbKH, HOHbI, MOJIEKY/bl PACTBOPEHHBIX T'a30B H IPYTHX
BELIECTB, ABJIAETCA BTOPHUHBIM (aKTOPOM H CHJIbHO 3aBHCHUT OT CTEle-
HH 3HEPrU3alUUH BCEX €€ YIEMEHTOB. JTa TEOPHUS NO3BONAET OOBACHHTD,
OMNHUCATb H PAaCCUUTaTb, B TOM YHCJE KOJIMYECTBEHHO, NMPAKTHYECKH BCE
CBOWCTBA BO/lbl, 2 TAKXKE, NMPUBEACHHbIC B KHUIE, IKCTIEPUMEHTAJIbHbIE
JlaHHblE, CBA3AHHbIE C )KMIKOH, ra3006pa3Hoil H a3po301bHOH BOLOH, Ha
OCHOBaHHH CYLIECTBYIOLIMX (PYHIAMEHTAIbHbIX 3aKOHOB KBAHTOBOH Me-
XaHHKH, QU3HKH H XUMHH 6e3 NpHUBJIEUEHUS «PEBOMIOLMOHHBIX» TEOPHH
«HOBBIX» YaCTHLl, BIUAHHUS «3HEPrHH BAKyyMay, rpaBHTaLMH, KOCMHYe-
CKOTrO M3JTyueHHs, BAUAHHA «BbICLIETO pa3yMa» U T.A.

KHura Bkntodaet B cebs necATh IN1aB, U B NEPBOJ IJIaBe pacCMaTpHBa-
I0TCSl HEKOTOpbIE NMPO6IeMbl KBAHTOBOH MEXAHHKH CHJI B3aHMOJEHCTBHUSA
aTOMHO-MOJIEKYJISIPHbIX CHCTEM, CTPYKTYpa 3J1€KTPOHA, THIbI CBA3eH
MeXAy aTOMaMH B MOJIEKy/laXx W KpUCTa/UIMueckoH peweTkd. [enaercs
BBIBO/I, YTO BCE BH/IbI CBA3EH MEXIY aTOMaMH U MOJIEKyNaMH GaKTHHECKH
MOXHO OTHECTH K OIHOMY THIy — JHCMEPCHOHHBIX CHII, OTIpeAeIseMbIX
¢ayKTyauusMH 3apaa0BOii INIOTHOCTH MEKTPOHOB M COOTBETCTBYHOLIMX
coOCTBEHHBIX PE30HAHCHBIX 4acTOT KonebGaHWii NMEKTPOHOB, aTOMOB H
Monekyn. Ha ocHOBaHMM 10CTaTouHO MPOCTLIX GOPMyYN AenarTcs pac-
4eTbl OTHOCHTE/IbHON BEJIHYHHBI IPOYHOCTH KPHCTAJUIHUECKHUX BELLECTB
64-x aneMeHTOB nepHoarveckoif Tabauibl, a Takke abCOMIOTHBIX BEJH-
YMH 3HEPrHH CBA3H H A€POpPMAIMH Pa3IHYHbIX ABYXaTOMHLIX MONeKy,
CPaBHEHHE C IKCNIEPUMEHTANBHBIMH JaHHBIMH KOTOPbIX ITOKa3bIBAET YI0-
BJIETBOPHTENbHOE COIJIACHE. AHAJIM3HPYIOTCA BCE BHUIbI MEXMONEKYNAP-
HBIX CBA3eH B KHAKOH BOJAE, MOKA3bIBAETCA, YTO OHH TAKKe MOTYT OBITh
KJIaCCHPULHPOBAHBI KAK AUCMEPCHOHHBIE.

Bo Bropoii rnase aeTaNbHO aHATH3HPYIOTCA BONpOchl AedopMaliHH
MOJIEKYJ1 BOIbl B Pa3/IMYHbIX arperaTHbiX cOCcTOAHUAX. C MOMOLLBIO Cle-
L{HAJILHOW METOJMKH, NMPOBEPEHHOH Ha OMBITHBIX JAHHBIX, PACCUMTHIBA-
I0TCSl reOMETPHYECKHE XAapaKTEepUCTHKH MOJEKya BoJAbl (MJIHHA CBA3H
O-H, nonspHbIii yros Mexny cBA3IMH, 3KBHBAJIEHTHbIH pagnyc MONEKY-
Jibl, MOMEHT HHEPLHH OTHOCHTENIBHO TPEX OCeii) Ui pa3iH4HbIX arpe-
raTHbIX COCTOSHHUI1 H BOCEMHALATH 3HAYEHHH SHEPTUHU CIKATHA MEKMO-
NeKyaSpHbIX B3aHMOAEHCTBHH B auana3oHe oT Hyns o 500 k/x/Monb.
Uccnenyercs Bo3aelcTBHE pa3NUuHBIX (AKTOPOB HA rEOMETPHUECKHE
XapaKTEpPHCTHKH MOJIEKYJIbI BOJbI, @ TAKXKE NMOKa3bIBAETCA CHIbHOE BIIHSA-
HHE SHEprHH CXaTHA Ha BeJIMUMHY MepBbiXx KonebaTelbHbIX YpOBHE#
CHMMETPHYHOH, aCHMMETPUUHON ¥ JedOPMALIHOHHOH MO/,
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Tperbsa rnaBa MoCBsLEHA TEOPETHUYECKOMY HMCCIENOBAHHIO CHEK-
TpanbHBIX XapaKTEPUCTHK >KUAKOH Boabl. IIpuBoaMTCa cBOgHAs Tabnuua
IKCMEPUMEHTANIbHBIX JINTEPATYPHbIX OAHHBIX TMO PE30HAHCHLIM YaCTO-
TaM *kuakoii Boabl. OnHChIBaeTCA pacueTHas MeToauKa aHain3a HHppa-
KPAaCHBIX CNIEKTPOB C YUYETOM YILIHPEHHS CNEeKTPAJIbHBIX JIMHHA H aHrap-
MOHH3Ma konebarenbHbIX ypoBHeH. Ha OcHOBe 3KCNepHMEHTaNbHBIX
JAHHBIX ONpenenseTcs MHHHMAIbHbIH BpallaTeJbHBIH KBAaHT HEPryu
XHIKOH BOIBI, @ TaK)Ke BHIUMUCIAIOTCA NepBble KojebaTenbHbie YPOBHH
M BEJIMUHHBI AaHFAPMOHH3MA BCEX TPEX MO U1 pa3IHUHbIX arperarHblx
cOCTOsIHHI Boabl. C NOMOLIbIO 3TOH METOIHKH PaCCUHTHIBAETCA CHCTEMA
KoneGareibHbIX ypoBHed Mosexyn H,O a1 KOHKpETHOH ONBITHOM Criek-
TpOrpamMMbl YHCTOH He AMCTH/UIMPOBAHHOH BOAbI H OMpEAEsIEHO, YTO B
BOJle IPHCYTCTBYIOT kosieGarenbHO BO36yx aeHHbIE MOJEKYIIbI C EPBOTO
Mo OAHHHAJUATBIA U1 CHMMETPHYHON W aCHMMETPHYHOH MOJ, a TakoKe
¢ nepBoro no ceabMoii gedopmaioHHol Moasl. IIpH 3TOM okasanocs,
3TOT CNEKTP KonebarenbHbIX YPOBHEH CYLIECTBEHHO OTIIHYAETCA OT CO-
OTBETCTBYIOLIET0 U1 MOJIEKY/ ra30BoH ¢a3bl, a cpaBHEHHE KBAHTOB H3-
JydeHus, o6pa3ylolMXcs B pe3yabTare OAHOKBAHTOBbIX H JIBYXKBaHTO-
BBIX TEPEXOIOB MEXIy YPOBHSAMH, NMOKa3ajo Xopollee COBMAJeHHE CO
6cemu IKCTIEPHMEHTANIbHBIMM YaCTOTAMH PE30HAHCHOIO MOIVIOLUEHHUS B
*uakod Boxe. [lpencraBneHa cHcTeMa BceX BO3MOXKHBIX PE30HAHCHBIX
KBAHTOBBIX NEPEXOJ0B C CHMMETPHUHOH MOIbI Ha NeOPMALHOHHYIO H
obparHo, a Takke C aCHMMETPHYHOH Moabl Ha 1edOpPMaLMOHHYIO H 00-
PaTHO C MHHHMAJILHBIM Je(eKToM 3HeprHi MeXIy HUIMH (MeHblle KHHe-
THYECKOH HEPTUH MOJIEKYI), ITO KOTOPBIM C HaubobILIeH BEPOATHOCTDIO
H MPOHCXOAMT NepepacnpenenieHne konebareNsHONH IHEPIHH MEXIY MO-
NeKynaMH. AHaJM3HPYIOTCS pelakCalMOHHBIE POLECCH KonebaTenbHoi
3HepTHH B TeIUIO B XHIKOH BoIe M INOKa3bIBAaeTCA, YTO OHH HA MHOTHE
MOpPSAKH MeHblIe, yeM B ra3oBoii ¢ase. TeopeTHueckue pacueThl CpaB-
HHUBAIOTCA C 3KCMIEPUMEHTANLHBIMH [JaHHBIMH Pa3/HUYHBIX H3BECTHBIX
TUINIOB H3JTyYEHHH (COHOMIOMHHECLIEHLIMA, XeIIOMHHECLIEHIHA, KPHOJIIO-
MHHECLIEH1HA, QIyopecleHIHs) H NMOKa3bIBaeTCA HX XOpollee coBlaje-
HHE, KpOMe TOro, NpUBeieHa CBOJHAA Tabnuua 3KCTIepHMEHTANIbHBIX H
pacyeTHbIX PE30HAHCHBIX YaCTOT JKHAKOH BOABI.

B uerBeproii rMaBe aHANH3UPYIOTCA BCE BO3MOXHBIE XHMHMYECKHE
peaKLHH, KOTOpble MOT'YT HATH B UHCTOI XHAKOH Boze. JleTanbHO Heclle-
LYIOTCS IPHYHHBI H CaM MPOLECC AMCCOLHALMA H HOHH3ALHH MOJIEKY
H,O B 3aBHCHMOCTH OT TEMIEPATYPEHI, a TaKkke 06pazoBaHHE HEHTpah-
HbIX paaukanos. [IpHBomsaTcs pacuersbl 3HeprHH CBOOOLHOrO 31EKTPOHa,
€ro rHApaTalii, KpoMe TOro, KBaHTOBO-MEXaHHYECKHE peakHH Koneba-
TenbHOro Bo30yxaexus panukana OH u pactBopenHsix B Boge ra3os O,,
N,, H,. leranbHo aHaNH3HPYIOTCA BCE BO3MOXKHBIE PEAKLIMH, TPOTEKAIO-
1IHe B XKHIKOH BOJE, JENACTCA M3 HUX OoTOOp Hanbonee BEpOATHHIX MO
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KPHTEPHIO MaKCHMAJIbHBIX 3KCIIEPHMEHTAJIbHBIX CKOPOCTHBIX KO3(u-
LMEHTOB IPH KOMHATHOH TEMIEPATYPE C YUETOM Ul HEKOTOPbIX H3 HHX
TaKxe konebGarenbHO-BO30YXACHHBIX Monekya peareHToB. [1oka3biBaeT-
s, YTO BCE OHH MOT'YT MATH TOJIBKO C Y4acTHEM B aKTe B3aMMOJCHCTBHA
MOJIEKYN BOJIbI PH YCJIOBHH MHHHManbHOTO AedekTa SHEPTHH TEIIOBO-
ro >pdexra peakumH H NMOMIOLIEHHOrO (M31y4eHHOro) konebareanHOro
kBaHTa 3Hepruu Monekysoi H,0. U3 obuiei cucTeMbl XHMHYECKHX peak-
uMH caenaHa BeIOOpKa BO3ZMOXKHBIX IK30TEPMHUECKHX YenHblX peaKiuHi
(BOZOpOAHOTO THNA) ¢ Bhigenstoueiics 3Heprueii ot 30 1o 316 kx/Mons,
KOTOpas nepepacnpeaensierca no konebarenbHbIM CTeneHsaM cBoboxbl
Mosekyn. TouHO Takxke roka3aHa BO3MOXHOCTb IPOTEKAHHS SHIOTEPMH-
4eCKHX LENHbIX peakuHi (KHCIOpOIHOro THNa) B Cy4ae NnoaBOAa SHep-
I'HH ¢ KonebaTe/bHbIX YpOBHEH MOsieKyn BoAbl. [1oka3aHo, uTo H3BecTHas
nuarpamma I1ype6e pasaenser obnacrb cocTOAHHA KHAKOH BOAbI HA TPH
yacTH: 061aCcTh IK30TEPMHUYECKHUX PEAKLHI ¢ BblAENEHHEM BOJOpOaa, a
NpH ycnoBHH 60bIIOTO MOABOAA HEPTMH H CaMOMOAEPKHBAIOLIErO-
cs pacrniaga BOAbl; 061acTh SHAOTEPMHUYECKHX peaKudi C BblAe/leHHEM
KHCJIOpOAa TIPH YC/IOBHH 10BOZIa SHEPTHH H3BHE; 001acTh YCTOHYHBOIO
COCTOSIHHA Bolbl. B 3TOH ke rmaBe HccneayloTCs pas3jiHuyHble BHELIHHE
BO3JEHCTBHA HA MPOTEKaHHE XHMHYECKHX PEaKLHii, a TaKxe NPHBOIUTCA
60MbLIOE KOMHYECTBO IKCNIEPUMEHTANIBHBIX JAHHBIX, MOATBEPKAAIOLIHX
HaJIHYMe HepaBHOBECHBIX XHMHUECKHX PEaKUHi B )KHAKOH BoaeE.

[MaTas rnaBa nocesileHa BIUAHHIO MOJEKY/ BOAbl B XHMHYECKHX pe-
aKUHMAX ra3oBoii ¢a3sl. M3noxeHa Teopus U NpHBeeHA MONHAsA CACTEMA
peakuHii konebarenbHOro o6MeHa H peslakcalMit MOJIEKyn ra3oB B COBO-
KYTHOCTH C CHCTeMOH konebarenbHO-HEPaBHOBECHBIX XUMHYECKHX pe-
aKLHH ropeHHs OKHCH YIJIEPOJa B IPUCYTCTBHH NApOB BOIbl NMPH HU3KHX
temneparypax 600+-900°K. Teopus u 6onbLioe KOIHYECTBO MPHBEAECH-
HBIX 3KCMEPHMEHTANbHBIX AAHHBIX MOKAa3bIBAIOT, YTO MNOMHOE BhIFOPAHHE
OKHCH yriepoa (NMpaKTHYECKH IO HY/f) MPOHCXOQUT NOTOMY, 4TO MoJle-
Ky/bl BOABI pa3BajiMBaloTca Ha pagukansl OH, H, u Bo3HHKaeT camonon-
JepKHBAIOLIAACA B3pbIBHas peakius. Kpome Toro, npHBeaeHbl CHCTEMbI
XHUMHUECKHX DeakUuii U OONblIoi 3KCnepHMeHTaNbHbIH Marepyan o
HeHTpalu3alUMH OKHCIIO0B a30Ta MPH HH3KHX TeMmneparypax 6e3 mpHCyT-
CTBHS TBEpAIX KaTalM3aTopoB. OnycaHa AeHCTBHTENbHASA TEOPHS BIHA-
HHMS TBEPABbIX KAaTaJIH3aTOPOB HAa PEAKLMH C)KHTaHMA OKHCH YIJlepoaa H
HeHTpaH3auMH OKHC/IOB a30Ta MPH HU3KHX TEMIIEPaTypax ¢ NMOATBEPXK-
JeHHEM Ha 0cHOBe 60NbLIOro 3KcrepHMeHTalIbHOTO MaTepHaina. Coznana
M OTNHCaHa TEOPHA NMPOLECCOB, MPOHCXOMAALIHX B 3aKPY4E€HHOM IOTOKE
BJIQ)KHOTO BO3AyXa, OOBACHAIOWIANA BbIACIEHHE SHEPIHH 3a CUET TEX XKE
ABNEHHUI pa3Bana MosieKy/l BOAbl W MOSABICHHA HU3NyueHHH, KoTopas Io-
3BONIET OOBACHHUTH MHOTHE 3KCIepUMeHTanbHble aaHHble. Co3naHa H
OINHCAaHa TeOPHs MPOLIECCOB, NIPOHCXOAALIMX MPH B3PbIBE a3p030jeH noa
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JeiicTBHeM cnabbix BHELLIHWX BO3IeHCTBHHM, no3ponsiouias oGbACHHTD
MHOTHe OnbITHblE (aKThI.

dusnueckue CBOHCTBA KHAKOH BOAbLI HCCIEAYIOTCS B LIECTOH IMa-
Be. Ilogpo6Ho onmcana crpykrypa Boabkl ¢ of6ocHoBaHHEM 6onbLoro
00BbeMa SKCIIEpHMEHTANIbHBIX JaHHBIX M [TOKa3aHA CTENEHb BIHAHHA Ha
€€ XapaKTEepHCTHKH pa3/IM4YHbIX BHEIIHHX Bo3aeiicTBui. M3naraercs Teo-
pHa KonebaTeNbHBIX MPOLIECCOB BCEX COCTABJAIOLIMX 3JIEMEHTOB BOJBI H
Ha OCHOBAHHH ONBITHBIX JAHHBIX JeJaeTcs BbIBOJ, YTO KHAKAA BOAA Kak
KOMIUIeKCHaA konebarenbHas o6HOCTh YaCTHL OTHOCHTCH K HEJHHEH-
HBIM CHCTEMaM 110 NMPHU3HAKaM KPaTHOCTH PE30HAHCHBIX YAaCTOT U HEH30-
XPOHHOCTH Kos1e6aTeIbHOM CHCTEMBI, TO €CTh 3aBHCHMOCTH €€ OCHOBHBIX
YacTOT H TApPMOHHK OT aMIUIMTYAbl MM 3HepruH koneGauuii. [daercs
onpenesieHUe aTTPaKTOpa >KUAKOH BOIBI, H MOKA3bIBAIOTCA €r0 BO3MOX-
Hble BapHaHTh! CYLIECTBOBAHHA: CTAalMOHAPHBIH, aBTOKONEOaTENbHBIH H
croxactuueckuii. C npuBiedeHHeM TeOpHH (a3oBbIX NepexosOB BTOPOro
poza B KMIKOCTAX, H3NoxeHHOiH B Tpynax JI.JI. Jlannay, a Taioke 3akoHa
KBaHTOBAHHS SHEPTrHH B3aHMOAEHCTBHSA JHIONEH pacCUMTHIBAIOTCA COOT-
BETCTBYIOILHE KPUTHUYECKHE TEMIIEPATYPbl 3THX NMEPEXOROB I KHUAKOH
BOABI B AMana3oune ot — 77°C no 100°C, koTopble HAXOAATCA B XOPOLLIEM CO-
I1acuM ¢ GOJbILKUM YHCIIOM ONBITHBIX JaHHBIX. [loapo6HO onuchIBaOTCA
H 00BACHSAIOTCA TEMIIEPATYPHbIE 3aBHCHMOCTH BceX (PH3HYECKHX CBOHCTB
WHIKOH BOABI C MpHBJIEYEHHEM OOMBILOrO 3KCNEPHMEHTANIBHOTO MaTe-
puana. M3noxeHHas Teopus NpoLECCOB, MPOHCXOMALIMX B XKHIKOH BOJE,
MO3BOJIHJIA ONHCATh Ha OCHOBe (YHIAMEHTAJIbHBIX 3aKOHOB KBaHTOBOMH
MeXaHMKH fBJIEHHS, CYLIECTBYIOLIHE B NMOJYNPOHHULIAEMbIX MeMOpaHax
(aBnenne ocMoca), B3aumonencTere Mosekyn H,O c ruapodunbaeiMu ane-
MeHTaMH M BeulecTBaMH. Co31aHb! H ONMKCAHbI C NPHBECYEHHEM 3aKOHOB
KBaHTOBOI MeXaHHKH, Jla3epHOil PU3HKH, KoNeOaTebHO-HEpaBHOBECHOM
KMHETHKH TEOPHH pPacTBOPEHHS COJIEH, KHCJIOT H LUeJo4eil B JKHAKOH
Boge. Ha 0CHOBaHHMH 3THX e NMONOXKEHUH C HOBBIX NMO3HLHI ONMUCaHbI U
00bACHEHBI PH3IHKO-XHMHUYECKHE CBOMCTBA IEKTPOJIMTOB H HEIEKTPO-
JINTOB, 3JIEKTpHUECKas NMPOBOAUMOCTD KHAKOH BOAbl, CTPOEHHE H MNpO-
uecc 00pa3oBaHHs KOJUIOMIHBIX YACTHII B BOAHOM PacTBOpE.

B ceabMoii rmase npueefieH 60mbiioii GakTHUECKHH MaTepHal nmo
BIIHSHHIO Pa3/IMYHOTO THIA BHELIHHX BO3JEHCTBHH, TaKHX KaK: NMpHMe-
cell, TeMIepaTypbl, CTPYKTYpbl BOIIbl, TEPEMEHHOrO0 MarHUTHOTO H 3J1eK-~
TPOMAarHMTHOrO Mo, aKyCTHUECKHX KojaebaHui, MOHOXPOMAaTHYECKOTO
n KBY u3nyuennii, 3Heprun B3auMoeiicTBis ¢ ruapo@uaLHbIMH Bellie-
CTBAMH Ha XapaKTEePUCTHKH JKUAKON BOAbI U NMapaMeTpPhl €€ arTpaKTopa.
OO0BACHEHO M MOKA3aHO ¢ MPUMEHEHHEM KOHKPETHBIX Pacde€TOB CHJIbHOE
BIHsHHE OYeHb CNabblX BO3AeHCTBHIA, HanpuMep, ¢1aboro nepeMeHHOro
Mar{MTHOTO MOJA ¢ aMIUIMTYno#i HanpsbkeHHOCTH B 8000 pa3 MeHblue
reOMarHHTHOTO 1ons 3eMIH MK ninoTtHoctd KBY u3nydenus Benndu-
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