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MPEMCJIOBUE

Bopa B mouse W rpyHTe BMecTe C COfiepKamuMmAcsA B Hei
pacTBOpaM; eCcTh HACTOAmAas KPOBb KABOro oprammaMa. Bes
BOJHI MOYBHL HeT. I109TOMY B I0YBOOGPa30BaBHMA PEIKEMY BOJEI
clleflyeT OTBOAWTbL IIEPBOE MecCTO.

I'. H. Buicoyxuit. O9epKE 0 M0OIBAX

¥ peaMe 'PDYHTOBHIX BOJ.

Hnm opma kanysa BoAkl He MOKeT NPOHHKHYTh B OPraHM3M
pacTeHnA HHAaYe, KaK 9epe3 ero KOPHEBYIO CACTEeMY M3 IOYBHI

B. P, Buaobawc. IloaBoBenenne

Ilousennas Biara mpepacrasssier 0G0l OfHY W3 Ba)KHEHMMX COCTABHEIX
yacTeif moyss. OHa HrpaeT BechbMa Ba)KHYIO POJIb B TOYBOoOo6Gpa3oBa-
HHWH, TaK KaK [epe/IBU)KeHHe DAa3NUYHEIX BemecTB B IO4YBeHHON TOJIIe,
B pe3yabTaTe KOTOpOro ¢opMmpyeTca HOYBEeHHHI mpo@uab, coBepmaeTcd OO
IpenMyllecTBY B BHJE PACTBOPOB, T. €. 3TH BellleCTBA IIepeMelIaloTCsl BMecTe ¢
KUIKOM MOYBEHHOI BJIaroii, CAHHOHUMOM KOTOPOIi IBJIsieTCS NOYBEHHRIN pacTBOP.
BwmecTe ¢ TeM mouBeHHas Biara OPpMHUMAET UCKIIIOIATEILHO GONBIIOE ydacTHe
M BO MHOTAX @OpoIeccax MpeBpalleHAsA BellecTB, NPOHCXOAAMMUX B IOYBe,
KaKOBH, HaOmpmMep, SIBJI€HAsS BHIBETPMBAHAA MHHEPAJIOB, ABJEHHUA pasJo-
EHAs M CMHTe3a OPTraHMYeCKHAX COeJUHEHUHM H T. 1.

Ilepexon moyBeHHOI Bjlar¥ M3 KAJKOrO B TBEPAOE COCTOSIHME M OOPaTHO
OKa3HBaeT OYeHb 0OJbNIOe BJMsAHAe HAa (H3UYIECKOe COCTOAHME IIOYBHL.

CioBoM, 3HayeHHe BJIATM B HOYBOOGPA30BaHAA YDPE3BHIYANHO BEJHMKO.
Henbaa no3nars mousoo6pasoBaTesbHLIA IPONECC, HE O3HAB 3aKOHOB, yIpaB-
JAIMAX TepefABHKeHNeM M IOBeJleHAeM BOAL B IO4YBe W ee B3aHMOOTHOIMIe-
HEAMH C OCTAJbHHMH COCTABHHIMH 9YacTAMHU NOCJENHeH, I'IaBHKM 00pa3oM
C ee TBepAOM 4YaCTHIO.

He MeHee BajkHOe 3HauyeHHe mMeeT NOYBEeHHAsd BJIara Kak (aKkTop I JI O -
HOopoOamsa IOYB, a OTCIOAA M KaK (AKTOP CeJbCKOXO3AHCTBEHHOTO MPOM3-
BOJACTBA. YHOpaB/IeHHe BOXHHIM PEKAMOM IOYBH SABJSETCS Bcerjaa OJHUM M3
BaKHBIX, a YaCTO M CAaMBIM Ba)KHHIM IPHEMOM IOBHIIEHUA IPOM3BOAMTENIHHO-
CTH CeJIbCKOXO3AUCTBEeHHHX Yyroauii. B ocHoBe Bcero CTanmHCKOro mnjaHa
npeo6pa3oBaHAS NIPHPOAL, HANPABJEHHOIO HA NOBHIIEHHE IPORYKTABHOCTH
CeJIbCKOX03A1ICTBeHHOI0 POM3BOJACTBA, JIGIKUT MepecTPOiiKa BOXHOTO PeKHMMa
TEPPATOPHUU B LEJIOM M BOJHOI'O PeKMMa IIOYB B 9aCTHOCTH.

Becpma BajyiHO 3HaTh 3aKOHK NOBeleHUA OYBEHHON BJIard B IOYBe, C LEJbIO
OBJIaJleHAA HA OCHOBEe 3TUX 3aKOHOB BOJTHHIM XO3fMCTBOM IOYBHI, W [JA IPY-
rAx oOTpacjed HAPOAHOrO XO3ANCTBA, KaK, HampAMep, JleCHOe XO3AMCTBO,
AOPOKHOE CTPOMTEJNHCTBO, THAPOTEXHAYECKOE CTPOHUTEJILCTBO M T. [.

Heo6xomuMo oTMeTHTH mpH 3TOM, 4TO B GOJILIIMHCTBE Cy4aeB, OPA pemie-
HUHM J11000T0 A3 NepeYNCcIeHHHX BONPOCOB, MH He MO)KEM Pe3KO pasrpaHAYATH
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BOJHbIL PEKHM COGCTBEHHO IOYBEHHOI TOJILM OT BOJXHOIO pEKHMA IOI-
CTUJIAIOWMX II0OYBY MATePHMHCKHX HOpPOR (rpYHTOB), a ROJUKHEI, Hao0OpOT,
paccMaTpUBaTh HX COBMEeCTHO, TAK KaK Mesy IOYBCHHOM M TPYHTOBOIl TOJI-
UlaM{ HENpPEephRIBHO IPOMCXOAUT oOMeH BJaroii, pacTBOPeHHHIMI B Hel Belie-
CTBAaMH M razaMH, XOTS TeMIEl 3TOT0 00MeHa MOTYT GbITh BeChMa Pa3IMYHbIMM.
IToaToMy, roBops 0 BOJHOM pCkMMe MOYB, MBI B GOJILIIMHCTBE CJIydYaeB MOApa-
3yMeBaeM BOJHBIH DPC)KMM IOYBEeHHO-TPYHTOBBIX TOJIL] B LEJIOM.

OrpoMmHoe 3Ha4YeHUe MOYBEGHHOI BJAarM ;JIfl CeJIbCKOTO XO3AHCTBA, DOBH/IA-
MOMY, Ha4aJI0 0CO3HABATbCA YeJOBEKOM C TOr0 CaMOT'0 BPeMCHH, KaK OH HA4aJl
3aHUMATHCA 3eMiejeaneM. Bo3HUKHOBeHMe PA3JIMYHBIX ODOCHUTENBLHEIX COOPY-
MKeHMil BOCXOJAUT K 04eHb I1y0oKoil ApeBHocTH. PasBuTme 3THX npHeMoB uuo,
HeCOMHEHHO, YMCTO dMOMPUYECKHM IyTeM, XOTA CTOJb j;Ke HeCOMHEHHO, YTO U
B 39TO BpeMs Y;Ke MOIJIO UMeTb MeCTO HeKoTopoe 00O0HIeHAe HAaKOMUBIIEroCs
ONOHITA U BhIBeJIeHHe TeX MJIM MHBIX d3MIIMPHUYECKHX 3aKOHOMEPHOCTEH.

Hayuynaa arposomusa, paspurtie KoTopoi B 3amapgHoit EBpome Havamocn
B HepBoii HOJIOBUHE INPOULIOro CTOJIeTHs, He MOTIJa, eCTeCTBeHHO, MPOWTH
MHMO BONPOCOB IOBeJeHHA BOJB B IMOYBAX, B CBA3M C YeM B arpOHOMHYECKOU
JHTepaType TOro BPeMeHH MOABJIASTCA PAJ MCCJIOBAHMM, IOYTH UCKITIOUATE b~
HO 1a00PaTOPHO-IKCIEPUMEHTaJIbHOTO XapaKTepa, MMEeIOIUX CBOUM COJie pyKaAHU-
eM IJIaBHEIM 00Pa30M N3yYeHHe OTACTbHBIX BOJHO-QH3MYECKHX CBONCTB IOYBHI.

WHeiME myTAMH IIJIO pa3BUTHe HHTepecyloulero Hac Bompoca B Poccum.
3mech B Hayajle NMPOLUIOTO CTOJIETASA CTABHJIMCH OIBITHI B IPHPOJE TAKUMHU
xo03seBaMi-ecTecTBoMcNLITaTeaM, Kak JlomukoBckmii, Ilumkun u gpy-
rme. HaGumomas 3a pe3ynsTaTaMH 3THX ONBITOB, OHM BBIBOJUJIN 3aKOHOMep-
HOCTH, OTHOCALIMeCA K IOBeJeHMIO BJarM B IIOYBE — TeM OoJjiee UEHHHE,
YTO OHM YCTAHaBJIMBAJINCh B IPAPOAHOU 0OCTaHOBKE.

CoBepiIeHHO eCcTeCTBeHHO, YTO M Hay4yHOe IOYBOBeJeHME, CO3XaHHOE BO
BTOPOil NOJIOBMHe HpOMJIOro BeKa TpyRamu JlokyvaeBa, He Morjo mpoiiTu
MHMO BOIPOCOB NOYBEeHHOW rmpaposorunm. PaspaGoTka aTtmx BompocoB Oslia
ysKe MOAroTOBJIeHA HPeNLIeCTBY OIMME HccaeRoBanuama. Ho nokyvyaeBckoe moy-
BOBEJIeHNAE C ero eCTeCTBEHHO-NCTOPUYECKAM MOAXOJ0M K MOYBE MO3BOJIMIO IO-
HOBOMY OCMBICJIATE AAIBJIEHUs], OTHOCAIIAECA K HOBeJleHUIO BJIaTH B OYBe, TPHAJA-
JIO MOCTAHOBKE COOTBETCTBYIOIUX BONPOCOB HEOOXOAUMYIO IIUPOTY, CBA3AJIO HX
€ 3aKOHOMEPHOCTSAMHU 00pa30BaHMA U Pa3BATHA MOYB B NeJIOM M CAENIATI0 TeM Ca-
MEIM y4YeHHe O IOYBeHHOU Bjare eCTGCTBEHHOI 9aCThI0 HAYYHOr0 HOYBOBEJEHHUA.

CronkuyBmncs B Hayane 90-x romos ¢ mpoOGiaeMmoit GopeOHI € 3acyxoi,
IlokyuaeB cpasy oueHUT BCe TO OTPOMHOe 3HAYeHMEe, KOTOPOe MMEeT DPEKAM
BJIarM B MOYBe. JTO HALLIO CBOE OTpa)KeHWe M B TOM, YTO HOCJEAHAS IJaBa
ero m3BecTHOW KHuru «Hamu crennm mpexme m Temepb» HocuT HasdBaHme «Cmo-
cOGHl ymopsmXoYeHNA BOXHOro xo3diicTBa B Poccunm», u B ToM, 4To B mporpamme
ACCIIeIOBAHMI1 HA 3aJI0’KEHHBIX MM ONKITHHIX YYaCTKAaX HA NEPBHIM IJIAH BEIABA-
rajioch «... H3y4eHHe CHE;KHOTO NMOKpPOBa, INIyOMHbI M XapaKTepa MpOMep3aHusA
M OTTaUBAaHWsA IOYBH; AHAJM3 KU3HM MOYBeHHHX (B TECHOM CMBICJe 3TOTO
CJI0BA), & ¥acmMu¥HO H TPYHTOBHIX BOA...» (1894).

Vuenuku u nocnenosarenu JlokydyaeBa — Brcoukmit, Agamos, l3manis-
CKMil M [pyrme pa3BHJIM HWAeH CBOEro YYHTeJ]sA M NPETBOPUJM HX B KA3HD.
NMeHHO MX TBOpYECKHMM TpPYXOM I OBIJIM 3aJI03KeHbl Te OCHOBHI ITOYBEHHOI
THAPOJIOTHM, Ha KOTOPBIX OHA 3IKIETCA M IO CHe BpeMs, KaK OJMH M3 KOpeH-
HBHIX pAa3fieJloB MOKYYaeBCKOTO MOYBOBeJAeHMA.

Bospuioe BHMMaHAe BONpOCcaM MOBe;leHAA MOYBEeHHOW BJIaru yiejisil B CBOMX
nccnenoBaHmsax HocTerueB, KoTopHii obpamaa ocofeHHOe BHAMaHWe Ha OTHO-
IIeHMe K MOYBEeHHOH Bjare pacTeHMIi.

B nanpHeiimem Bompoch MOYBEHHOII T'HAPOJIOTHH pa3pabaTHBaJMCh MHO-
TUMH KPYINHBIMH HCCJENOBaTe;IAMI, Cpedd KOTOPBIX JOJKHBI OLITh HA3BAHBI
Bawsuun, Hoccosnu, Kpasros, Ortouxmnii, Pormucrpos, Jle6enes, Bunbamc,
Hosipenxo, Kaunncrnii, Ilonos, Auapuanos, [oaros u apyrue.
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B3 pesyiibTaTe TBOpYECKUX YCHMJIMII 3TUX MccCleJoBaTesell yueHUe O BOJAHOM
peskume mouB, 06 UX BOXHO-PU3NYEeCKUX CBOICTBAX MOJIYUYMJIO CBOE AaslbHeilnee
pa3BUTHe, HAXOJA OMHOBpPeMeHHO Bce OoJibliee M GOJIbIllee IPIMeHeHUe, 0COGeH-
HO B IOCJEOKTAGPBLCKUII MePHON, B HADOJHOM XO3AUCTBE Halllell CTPAHHI.

Bouapmoe yncno pa6oT mo BompocaM MOYBEHHON THAPOJIOTAY OBIIO BHINOJ-
HeHO M 3a pybeskoM, 0COOeHHO HaumHaA ¢ KOHua mpouutoro crojetus. Cpemu
3THX paboT MBI HAXOAUM LeHHbIe DKCIepUMeHTaJIbHBIC UCCIIeJOBAHUA M0 OTHEIIb-
HHIM BOIPOCAM MOBeJEHUA HmOYBeHHON Biaru. OQHAKO NIl TPOMagHOrO GOJib-
IIMHCTBA 3TUX MCCAEO0BAHMII, IpM BCeil TINATEIBHOCTH M OOCTOATEBHOCTY WX
BBINOJIHGHUA, XapaKTePHO OTCYTCTBMe MOAYMHEHMA NX KaKoil-mubo pykoBops-
weit ngee. Te ke monmTKN co3ganma 0600WIAOINX KOHUENINA, KOTOPHE MBI
HaxofiuM B 3apy6eskHOiT JHMTepaType, KaKoBe, Hampumep, paGorer Bepumon
(Versluys, 1917), yukepa (Zunker, 1930), ®@arenepa (Vageler, 1932), Anb-
rena n Hypmuca (Alten und Kurmies, 1939) u npyrux,— orinualnorcs Tewm,
4TO OCHOBAaHH II0 NIPEMMYIIECTBY Ha pa3jM4YHHX ;1abOpPaTOPHHX ONBITHHX HC-
Ceq0BaHMAX, a OTIacTH HMET YMO3pUTeJIbHHEIl XapaKTep M Hel0CTaTOYHO
CBA3AHH C TeMH SABJIEHWAMM, KOTOpHe HabilofaloTcss B NpHpofe.

Hecomuenno, u4to mnaGopaTOpHO-sKCcIepPUMMeHTAaJbHblC OPHEMB H3yYeHUA
OTRENbHHIX SBJIEHUIl COBEPLIEHHO 3aKOHHB M HCOOXONMMBI B IIpoLecce
uccnemopanuss. Ho Bce momoGHble paGoThl mpuUOGpETAalOT CBOIO HCTUHHYIO
LUEHHOCTh M MOTYT OBITh C IIOJIb30M MIPUMEHEHBI U B HayKeC M B OPAKTHKe JIMIIb
mocjle TOro, KaK UX pe3ysjbTaThl OyAYT CBA3AHBI C ABJEHUAMMU, HAOJIIOmAIO-
IIUMUCA B NpPUpORe. A BOT 3TOro-TO, MOBTOPACM, B I'POMATHOM OOJIBIIMHCTBC
3apy0e/KHBIX MCCJIeJOBAaHMII U HeXBaTaer.

B c¢BA3M ¢ 3THM M DONBITKU CO3AAaHMA 0006IAIOMIMX KOHICIIIMIT OKA3pIBAIOT-
cA nubo BecbMa GOpMaNbHBIMH, YMO3DUTeJbHBIMHM, 0O, B JydlleM cllydae,
OXHOCTOPOHHHMHU.

O6paruMcA Temepb K OTCUECTBCHHBIM padoTaM 0000IaIoNero XapaKTepa.
ITpn aToM Mul He GyieM ceiiuac KacaThCA MCCAeJOBAHHII, TPAKTYIOIMX BOOPOCH
BOXZHOT O pejHMa, KakoBbl, HallpUMep, 3aMeyaTesIbHbIE HCCIICIOBAHUSA
Briconkoro, m paccMoTpuM JuIib Te paGoTHI, 1IPCAMETOM KOTOPLIX ABJAIOTCS
o6Imue 3aKOHOMEDPHOCTU IMOBCHEHMS IOYBCHHOI BIarH.

IlepBeiM TakuMm HccaegoBaHmeM cieayer cumrats paGory Iloccobuua
(1904), BecbMa copmeprkaTeCiIbHYIO, HCCMOTPs Ha ee KpaTKocTb. BB aroif pabote
HoccoBuy 06061iaer Bech ToT GaKTHYECKHI MaTCPUAl, KOTOPBII UMCJICA K TOMY
BpeMeHHU B JIMTepaType MO BaKHEHINMM BOJHO-QM3MUYCCKHUM CBOMCTBAM IIOYB,
TOHOJIHAA ero M COOCTBGHHBIMM 3JKCICPUMCHTAMM.

B Tom e roxy moasmiach patora sloxors (1904), mpepcraBiasiouas co-
00l 00CTOATeNBHYIO CBOAKY OTCYGCTBCHHOII M 3apyOC:KHOM JMTCPATYphl O
BOJHO-QM3NYCCKUX CBOHCTBAX MOYB, 06 OTACABHBIX dJIeMEHTaX BoJHoro GanaHca
moYB M pexkuMe MX BiaxunoctH. Hpome Toro, B aToii paGoTe 3HauMTeabHOE
MeCTO YAeJeHO COGCTBEHHBIM HaOJIOICHUAM aBTOpa HaX BOJAHBIM DPeKUMOM
noyB Ha IlonraBckoit onbiTHOI craHnuu. B pabore JIokoTa BHepBHe, MOBMIAM-
MOMY, OBIM IIOCTaBJeHh BONPOCH METOAMKM M3yUYeHHsA BJIAKHOCTH IIOYB.

C 1911 r. maumHacT BeIXOAMTh oOmupHaa cBoara Jlocke (1911, 19195),
OXBaTHIBAIOIAA PAa3JIMYHLEIe BONPOCH I'MIPOJIOTHH IIOYB.

Opnako u pa6ora JlokoTa u paGora Jlocke ABIAIOTCA, KaK U GBLIO YKa3aHo,
JUIIb CBOJKAMU JIMTCPATyphl, HO OTHIONb He ofoluialomumu paboTaMu B Tec-
HOM CMBEICJIE 3TOTO CJIOBA.

Cnenyromeit KpymHoii pafoToii, B KOTOpDOil Jes1acTcA IIONBITKA CO3/aTh
reHepaJIbHYI0 KOHUENUUIo B 06JIacTH BOIPOCOB NOBefleHHA MOYBEeHHOU BJar,
ABJIAETCA IINPOKO usBecTHass Kuura JleGegena «loupennsle u rpyHTOBBIC BOMBLY,
BHILIE/(IIAS YeTHPbMA H3TaHUAMM, HauymHasg ¢ 1919 r.

XapaKTepHasA 4YepTa 3TOM KHUIM — HACBIIICHHOCTH €e OPHUIMHAJILHHIM
9KCIepUMEHTAIbHEM MaTepuaioM. JleGegeB numb B O4YeHh HeGOJBLIOW Mepe
ACIOJIb3YyeT HCCJeXOBAaHUA JIpyrmx nwi, 6asupysAck BO BCeX 3aTPAarMBaeMhIX
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AM BONIPOCAx HIPEMMYLIECTBEHHO HA pe3yJbTaTax COOCTBEHHBIX MHOTOYMCJIOH-
HHX ONHTHHX HCCIe0BaHAN. JTa YepTa OMHOBPEMEHHO SIBJIICTCA W NOCTOWH-
CTBOM M HeJZOoCTaTKoOM KHurm JleGemena.

JlocTomHCTBOM — MOTOMY, YTO CBOMMHI OPATHHAJILHEIMH HCCJICAOBAHAAMEA
JleGemeB BHeC 0YeHb MHOr0 HOBOTO B HAlUM 3HaHMA B 06J1aCTH TAXPOIIOrHH
mous. HemocTaTkoM — moTomy, 4TO, HTHOPHPYA YiKe HAKONJIEHHBI B HayKe
maTepnaJ, JleGeleB B HEKOTOPHX BONpOCax BCTYNHUJ B NPOTABOpedde C yrke
YCTAaHOBJIeHHBIME HAyYHBHIMA (akramMu. ITO OTpPaA3MIOCh, HANMpHMep, Ha ero
OTHONIEHWH K ABJIEHUIO TaK HA3biBAaeMOM «II0JIEBOM» WM «HAaMMeHbLIeH» (mo
KoccoBruy) BnaroemkocTn — sABJICGHHIO, NpCAcTaBisAomieMy Goapmioe 3Ha-
4eHAe [Jd NOHNMAHMWS NOBeleHAsA Bjarm B mouse, Kotoporo JleGemes He
OmeHUJ1 W, BUIUMO, HE HOHAJ.

B nawane 30-x romom mossmnacs cepma pabor Haumnckoro (1930, 1934
M [Ip.), TJIaBHAasA LEHHOCTh KOTOPHIX 3aKJIOYaeTcsi B pa3paGoTKe M CTaHAApTHA-
3a0MM MCTONOB M3y4eHNA (QU3MYCCKAX CBOMCTB HOYBHI, yCOBEPILEHCTBOBAHWH
COOTBETCTBYIOIUX MHCTPYMEHTOB 1 npuHGopoB. DBasKHEIM sABIAETCA TaKiKe
ykazanme HKaummckoro Ha HEOGXOAMMOCTb NpPH M3ydYCHAR (HU3NKHA NOYBHI
yYATHIBATh CTPOEHME IIOYBEHHOTO HpoQmiA.

Mocnenneit kpynHoii o6o6maronteit paGoToi MO FANPOIOrUH NOUB ABIAAETCA
kunra Jlonrosa (1948a). 9ta paGora, Tak ke Kaxk m KHmra JleGegesa, mMeer
XapaKTep He CTOJbKO KPHUTAYECKOro 000OMmeHHsd, CKOJBKO OPATMHAJILHOTO
9KCOepHMEHTaJbHOI0 MCCJIe0BaHMUA, XOTA BCe Ke B Heil KpHTAKA I 06006-
meHAe JINTepaTypPHBIX MAaTepHajiOB 3aHMMAlOT 3HAYATEIbHO Oo0JbIIe MecTa,
Hesxesd B KHure JleGeneBa. Ot mocnenmeit padora [lonrosa oriavaerca eme m
TeM, YTO B Heil OCHOBHOe BHMMaHHe Y/eJeHO BOTHO-QM3MYeCKNM CBOCTBaM
HOYBH, B TO BpeMA Kak B KHHre JleGemeBa mMeIOTCA HEKOTOPHIe JAaHHBIE M IO
BOOpOCAM BOAHOIO Pe{MMa MOYB B Y3KOM CMbICJIe 9TOTO CJIOBA.

ComocTaBnaa Mexay coGoit paGotn JleGemesa u [{osnrosa, ME XOKHE
OTMEeTATb, 4YTO B3TJIAAK BTHX JBYX HCCJIeROBaTesell IO CBOEMY CyHIeCTBY
Pe3KO OTJIMYHBI.

B rosunenumu JleGeneBa mepBeHCTBYIONYIO POJIb B ABJIEHAAX IepeNBHrKe-
HAA ¥ TrJaBEEIM 00pa3oM — yAep;KaHAA BJIATH B IIOYBEe HIPAiOT MOJICKY-
JApHbIe CHJIB, BO3HMKAIONMEe MeKAy MOYBEHHBIMM YACTHLUAMH M MOJICKYJIAaMHA
BOAK, T. €., MHBIMH CJIOBaMH, CHJK ajcopOuuoHHHe N copOuuonHnHue. He
ACKJI0YaA IpPH 3TOM BIMAHAA M APYTUX CUJI, KAaKOBLI CHJH KaNAJJIApPHEE
n cuna TaykecTd, JleGeicB OTBOXMT MM BCe Ke BTOPOCTENEHHYIO POJib. JTH
B3raanu JlebegeBa mpoyHO BOMIIA HE TOJLKO B IOYBOBEeHAE, HO W B CMEK-
Bhle JIACUANJIAHH — TPYHTOBeAeHMe, THAPOTeoJIoTHI0 u T. X.

B npepcraBnenmax [lonrosa, B mporaBomosno)kHOCTh JleGeaeBy, mepsoe
MeCTO H B yAep/KaHMM DOYBeHHON BJIard M B ee NEePEABIKeHUH HPHHAJJIESIKAT
CUJIaM KaOMJUIAPHHIM (MeHHCKOBHIM, Io Bupakenmio [lonrosa). B atnx mpen-
CTABJICHAAX OH IIMPOKO MCHmOJb3yeT KoHuennmio Bepmiom (Versluys, 1917),
KOoTOpas, Ha Haml B3rJIAf, ABIsAeTcsA aGcTpakTHOH M PopmanbHOi. He orprnnas
3HaYeHAA M cOPOUMOHHHX cmia, [Jonros oTBOZAT MM, OJHAKO, BTOPOCTeNEHHOE
MeCTO, YTO HAmLJI0 ApKoe OTpa)keHMe M B ero Kiaaccmurauum ¢opm BOIHI
(1948a, ctp. 187).

Taxkmm o6pasom, B paGorax JleGeneBa m Jlonrosa npoTABOCTOAT OAHA ApY-
roii fBe BecbMa pAa3jIMYHHIC TeOpeTAYECKHe KOHMENUUH. ITH TeOpeTHYeCKHe
pasHorjacna HeGe3MHTePeCHbH M AJIsi NPAKTAKA, TAK KaK OT OPaBAJILHOCTA
TeopeTHIeCKAX NPeACTaBJIeHAH 3aBACUT ¥ HPABHJIbHOE PelleAre IPaKTUYeCKUX
BONPOCOB, B TOM 9HCJie, HADpAMep, pa3paboTKa pa3jMYHBIX arpoTeXHAYECKAX
MepONpPUATHIA.

Ham kaeTcss, 9To IiIsi mpaBMIIBHOTO pPEIIEHAS HHTEPECYIOIUX HAc BO-
npocoB TpefyeTcA coyeTaHme B3IJIAJOB, JIKAIAX B OCHOBe O0EMX KOHIEIN-
nmii. ME He XOTUM 3THM CKa3aTh, YTO «MCTAHA JIGKAT mocepenmHe». Iloxo6-
Hafd CeHTeHUMA eCjaM W MOKeT OKITh BHICKa3aHA NPUMEHHUTEJbHO K JaHHOMY
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caydaio, TO JAmMb B caMoil o6meit gopme. CyTh ke [esia 3aK/II09aeTcA B TOM,
4TO HEJb3S BCE HOYBH H TPYHTH PaccMaTpABATh OTYJILHO, He YIATHBAA Pas-
NU9A# B AX CBOHCTBaX, 0cO0EHHO B OTHOIEHMH MeXaHMIeCKOro COCTaBa, arrpe-
raTHOTO COCTOSTHHA H cyokeHAA. VIX HeoGxommMmo nupdepeHIEPOBATE HO BTAM
(raBHHIM 06pa3oM) NPM3HAKAM M A3y9aTh NOYBEHHO-THAPOJIOrAYecKHAEe SIBJIe-
HAA OPHEMEHATEeNbHO K Pa3inauMAM mo 3TEM mpu3sakam. Ilpm raxkom mopxope
o6e ymOMsHYyTHE KOHOEINHH 3aiiMyT OpHHA[JIe)KaIide MM MecTa, AOLOJHAA
ogHa npyryo. HeoGxommmocTs Takoro mogxxofa AOKTYeTCS TeM, 9YTO HEPEIKO
OfIHO H TO jKe ¢ BHeMHEH CTOPOHH ABJIeHAEe HAa CAMOM Jejle UMeeT Pa3lIHdHyI0
OPEPOAY B 3aBHCAMOCTH OT XapaKTepa HOYBH WA rpyHTa. MesKay TeM, y
rpoMagHOro GOJBMAHCTBA HCCJEXOBaTe el MH He TOJBKO He OOHAapysKABaeM
naddepernnandd DOYB H I'PYHTOB IPH H3yUeHAH T'AXPOIOTAIECKHAX SIBIJICHHM,
HO HEPeAKO HAXOJAHM COBepPIIeHHO 0o0paTHOe — HCIOJb30BaHAE B KadecTBe
MOMleJId, HapAMep, ecKa I 6e30roBOPOYHOE NepeHECeHAe Pe3yJIbTaTOB, HOJIY-
YeHHHX Ha 9TOH MOJeNd, Ha JioOne rpyHTH H mogBwl. Tomsko y Benmka-
HoBa (1948) BmepBHe, moKasyil, HOABJsAETCS YeTKoe yKasaHAe Ha Heo0Xo-
OAMOCTh YNOMAHYTOro BHme AAPJepeHUAPOBAHHOIO IOAXOAA.

Hacroamasa paGoTra H @peAcTaBiseT NONHTKY KPHTHYeCKH O0OGIATH,
OpUfepKABAACh TOJBKO 9YTO H3JI0KeHHOW TOYKH 3peHHs, BeChb TOT oGmHp-
HHIl MaTepHaJ IO BOIPOCaM IOBeJEHAA BJjlard B IOYBe, KOTOPHIA MOKeT OHTH
HaWleH B JIATepaType.

HeoGxopmMocTs Takoro o6oGmeHAs SIBHO Ha3peja. JTO ONpeReAeTcs O
KOJIAYeCTBOM HAKOIUVICHHOTO MaTepHasa, W MOTPe0HOCTHI0 KOHNEHTPANAH
COOTBETCTBYIOMAX 3HAHAN JJISA PelleHUA caMHX pasnmuunx 3agad. Ilocnemmee
0co0eHHO Ba)KHO B HACTOsIee BpeMs, KOrja Hamla CTpaHa IPHCTYIHJA K OCY-
MecTBJIeHAI0 T'DAHAMO3HEWMHUX IPOEKTOB NepecTPOHKH C¢BOeHl HPHPOAH H
CeJIbCKOrO XO03sIliCTBA HAa CTPOro HayYHHIX OCHOBAaX.

ABTOp He mMeeT OCHOBAHMN YTBep)KAaTh, YTO AaHHAs paboTa IpexcTaBiAeT
co00il MCYepOEIBAIOIMANA aHAJAN3 BCEro JHTepaTypHOro Marepmana. Becbhma
BO3MOKHO, BO-IEDPBHIX, 9TO HMeIOTCS PAbOTH, KOTOPHE aBTOPOM OBUIA IpOIy-
MeHH ; BO-BTOPHIX, 9acTh paboT, 0 CymeCcTBOBAHAN KOTOPHIX aBTOP OBLI OCBe-
JOMJIeH, 0CTajIach HeJOCTYIHOM AJIS Hero; B TpeTbHX, HEKOTODHeE paboTH, He
OpefcTaBiAlIMe, OO0 MHEHHI0 aBTOpPA, CYINeCTBeHHOIO0 HHTepeca, OHIA HM
CO3HATEeJbHO HCKIYEHE A3 0006menns.

ABTOp ¢ Benmuaiimell NpPA3HATETLHOCTHIO IPHEMET BCAKYI0 Hay4YHYI0 KpH-
TAKY TOro, 4TO H3JI0KeHO B HACTOSMIEeNd KHHTe.

B meii aBTOp Kacaerca riaBHEIM 06pa3oM BOXHHX CBOHCTB HOYB. ABTOP
HafleeTcs B GiMrKaiimee BpeMs OPOJOJDKATH HACTOAMYIO paboTy, OXBaTHB BO-
IPOCH BOTHOTO pe;KAMa M BOJHOro 6ajiaHca IOYB M IPHEMOB YIPaBJIeBHAA AMH.

3akaHumBasg HA TOM IpPENACIOBHE, aBTOP CYATAaeT CBOAM IPHATHRIM IOJI-
rOM BHPAasHATh HCKPEHHIOW 0JarofapHOCTh OKTOPY c.-X. HayK B. A. O®pasn-
neccony u B. A. Viracesnuy 3a mo0e3noe pa3pemeHHe NOJIb30BAThCA NPHHAM-
JIe)KAIAMA MM OPDHTHHAJIHHBIMA 3KCIePAMEHTANbLHKEIMA NAHHRIMA [0 omyO6jm-
KOBAHHA HOCJIeXHAX.

ABTOp BHpa)kKaeT TaKKe CBOI0 BeJMYAlMIyI0 OPA3HATEJbHOCTh COTPYHHH-
kKam 6m6morexn IloaBennoro mactaryra Axanemam Hayxk CCCP, a cpenm mmx
ocobenno JI. 1. KBmu 3a orpommyio pa6oTy mo Ao6HBaHEIO HeOOXOoamMOH
JIATEPATY PHL.

ABrop OGmarogapmT cBOHX GamKadmmx ToBapmmedi mo pabore —
M. M. A6pamosy, E. A. Aganacresy, A. @. Boasmaxosa, I1. C. Bacansesa,
a raxske C. 1. Jlonrosa, ¢ KOTOPHIME OH HEOZHOKPAaTHO 06GCY)KAajJ MHOTHE H3
BOIPOCOB, 3aTparmBaeMHX B HACTOAMEH KHHTe, 3a APYKECKY0 IOMOMb
B pa3pelleHAN 3THX BOIPOCOB.



BBEJIEHHE

Baara B mouse, Kak ¥ BHe DOYBH, MOKET CYILIECTBOBAThH B TPeX COCTOSAHAAX:
TBepP/IOM, KHJIKOM M ra3oofpasHoM (ToyHee — mapooGpasHoM). B TBepmom
COCTOSAHAN OHA ABJAETCA HENOABIMKHOH M MOKeT IepPefXBHIaThCsA TOABLKO mpH
YCJIOBHE OpeABAapATENLHOTO Iepexoga B JKMAKoe MM rasoobpasHoe (mapo-
obpasnoe) cocrossEme. Hame ocHOBHoe BHMMaHMe B HacTosmeidl paGoTe Mu
ofpaTmM Ha ;KHJKOe COCTOSIHAE Bjaru, o0pam@asch K TBePAOMY COCTOSTHAIO
JAIbL OOCTOJIEKY, DOCKOJBKY 3TO OyHeT HYKHO MJIA IOHMMAaHHA ee IoBefe-
HHAS B KAJKOM COCTOSTHHH.

Bnara mocrymaer B mousy! mo mpemmymectBy m3 armocdepH. Ilomamas
8 TOM HJIA MHOM COCTOSIHAH Ha MOBEPXHOCTh MOYBH MJIM B BePXHHE CJIOA HOCJeA-
Hed, Bjlara HAaYyMHAeT MCOLITHIBAaTL Ha cebe aelicTBHe pAAa CHJI Pa3IAIHON
opEpoasl m mpomcxokaeHmA. CodeTaHme 3THX CHJI BHI3HIBAeT JBIKeHUE
BJIaTM, W TepBOii 3ajgadeil MOYBEHHOU THAPOJIOrAH ABJAETCA YCTaHOBJIeHHE
3aKOHOMEepHOCTeil, yHmpaBiAOIAX JTAM ABMKeHHeM. [|BmiKenme sBnAercA
HOPDMAJIbHEIM, TaK CKasaThb, COCTOsAHMeM /i moyBenHoi Bjarm. HaoGopor,
HeHDO[ABMKHOCTh BJIarM B IOYBe IpeACTaBiseT cjyyail, IOBHAAMOMY, B J0-
CTaTOYHOI Mepe PeAKMil B NpApoAe. ITO IPOHCXORUT OT TOTO, UTO BeJMINHA
CHJI, MOJ BIUAHMEM KOTODPHIX HaXOJAMTCS Bjara, HeIPepPHBHO H3MeHAeTCA —
KaK BCJIE[ICTBAEe W3MEHEHHs BHEMHMX YCJIOBAN, OT KOTODHIX 3aBHCAT 3TH
CIUIH (BBIafeHAe aTMOCPEPHHIX OCAIKOB, H3MEeHCHUC TeMIePAaTyPH I T. .), TAK
A BCJIEJCTBAe HM3MeHeHMH, BHI3BHIBACMBIX caMmM IepeaBmxenueM Bjard. Ilo-
cllelHee HPHBOAMT K 0CjalJieHAI0 AeidlcTBUA, BOJIOTh A0 IOJHOr0 HCYe3HOBE-
HMA, OMXHUX CHJ M, HA06OPOT, K MOABJICHAIO M HapAacTaHHIO POJIM ADYTHX CHJI.

B kakpuil qaHHHA MOMEHT HA JAaHHYIO TPyHIY MOJIEKYJ BJIaTH JeACTBYeT
HEKOTOpOoe COYCTaHMe CAJI, PABHOMENUCTBYIOMAA KOTOPHX ABJACTCA NPHIAHOM
ABIDKEHHs 3TOM TpyHOH B ONpPEeACJCHHOM HAalPaBJeHMA W C ONpelesIeHHOM
CKOpOCTBIO. B ciiemyiommii MOMEHT BpeMeHHM COdYeTaHHe CHJI, AeiCTBYIOMUX
Ha JAaHHYIO TPYLIY MOJIEKYJ, MOYKCT OBITh y3Ke HHBIM, B CBA3H C 9eM M Hapas-
JIeHAe W CKOpPOCTh [BMKEHMs 9TOH Ipynnoel OyAyT TaKike HHEIMH.

Pa3snnle rpynne MosieKys1 B Of@H U TOT >Ke MOMEHT BDeMEHH HaXONATCH,
BOOOIIe roBOpsi, MOX BAMSHAEM Pa3JIUIHBIX COYETAHMH CHJI, BCJIENCTBAE 1ero
UX IepeJBHIKeHNe MOKeT COBepIIaThCA B Pa3HOM HAaPaBJICHAH W C Pa3jImIHOM
ckopocThio. Ilpm 3ToM, Kak MH yBHINM HU)Ke, BCe KOJMYeCTBO BJjarm, HaXo-

1 3pech, KaK M BCIOAY B AajbHedmeM, MH, NPA OTCYTCTBAM OCOOLIX OroBopok, Gymem
IIOHAMATh TEPMHAH «(II09Ba» B MINPOKOM CMEICJIE 3TOTO CJIOBA, BKIII0UASA B 3TO IOHATAE HE TOJIb-
Ko cOGCTBeHHO NOYBEHHBIE OPH30HTHI, HO M TOJIY MAaTePHACKON MOPOAH!, T. €. NOYBEHHO-
TPYHTOBYIO TOJIMY B LieJIOM.
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AsAlieecs B JaHHOM O0BeMe HOYBH — JOCTATOYHO MAaJiOM ,UIA TOr'0, YTOOK ero
CYATATH MAKPOCKONUYECKA OHOPOAHKIM, — MOKeT ObITh Pa3nesieHO Ha HECKOJIb-
KO COBOKYIHOCTeli, IJIA KajKAO# M3 KOTOPHX B NaHHKN MOMEHT XapaKTepHbIM
ABJIAETCA NepelBIKeHAe (MAM AMHAMHYECKH PAaBHOBECHOE COCTOSIHAE) IIOJ,
BIMAHUEM IpeobJlafaomieil B 3TOT MOMEHT CHJIBL WM codeTanus cuil. Takue
COBOKYIHOCTH BJIaTM HPHHATO HA3BIBATh (KaTeTOPHSAMH MOYBEHHOM Bjarm»,
7 BTOpOHM 3ajfavell MOYBEHHOU T'MAPOJIOTHH SIBJISAETCA yCTAHOBJICHHE DTUX KaTe-
ropmii, KOTOpHeE, KaK He TPYAHO BUAETH, CyTh MOHATHA OTBaedeHunie. Oue-
BH/IHO, YTO DPAlMOHAJIbHOE pa3jieJieHue MOYBEHHON BJIaru Ha KaTeTOPHM JOJIK-
HO OBITH MOCTPOEHO MMEHHO Ha HpeobiiaflaHuu TOH MJIM MHOW CHJIBI MJIM YacT-
HOTO COYeTaHMA CUJ, OHpefesAIOMUX NOBefeHHe (HalpaBiieHHe U CKOPOCTb
nepeIBIKEHNAs) YyCTAHABIABACMHX KaTeropuil Bjaru.

Tperweil 3amayeil mOYBEHHOW TUAPOJIOTAHE ABJIAETCA KOJUYECTBEHHOE OII-
pefejieEre CORep/KaHAsA BJald pPasHBIX KaTeTOpHUi.

3mech MH [OJKHE YKa3aTh Ha OJHY CyIMECTBEHHYIO TPYAHOCTh, KOTOpad
BO3HMKaeT IPHM pa3pelleHAN 3TOM 3afaddm W BooOIMe mpu TPAKTOBKE IOYBEHHO-
TAXPOJIOTHIECKUX ABJIEHAH; ¢ TOM TPYAHOCTHIO MBI HOCTOSAHHO OymeM cTas-
KABAThCA B [JajibHeHIIeM.

Ilepeasmxenne u ynepskanue Biaru B mo4YBe, KaK ME TOJIBKO YTO TOBOPHIIH,
00y Cc/I0B/IMBAETCA CHJIAME W ABJICHUAMH pa3uyHoil mpupoan. C ypenuyenueM
cofieps;aHMsA BjIaTU B OOYBe OJHO ABJIEHHE NOCTeNeHHO 3aTyXaeT, IO Mepe MC-
YyepnaHAsa 00ycCJI0OBINBAIOIINX €0 CAJI, a JPYToe BOBHUKAeT BHOBL M HapacTacT.
IIpm 5ToM B OCHOBE Ka)KAOTO MOCJEAYIOMEro ABJIEHUA JIesKAT CHJIK GoJjlee cyia-
Oule, ueM Te, KOTOpLIE Jie;KaT B OCHOBE NpefbiAyIiero spjaenus. OgHaKo BMe-
CTe ¢ TeM CMeHAIOLINe APyT Apyra siBJeHUA Bcerja MepeKpuBaloT, TaK CKas3aTh,
OHO N[pyroe, T. €. HOBOe SABJIEGHUE HAaYMHAET HPOABIATH cebA Hmpexpge, UeM
3aKOHYUTCA mposAsiieHne mpemuecTsyomero. CnemosaTesbHO, MEXAY 3TUMH
ABJICHUAMH, a 3HAYUT M MeKAy DPa3JUYHbIMM KaTeTOPUAMH II0YBEHHOH BJaru
HeJib3s NpOBECTH pe3Koil rpanmuH. [IpmyunHa TaKoro mepeKpeITMA 3aKIIO-
4YaeTcs, BO-IePBHIX, B TOM, YTO [O Mepe MCYepHaHWA CHJ OJHOH KaTeTOpuu,
X BeJMYMHA MajaeT N0 TAKOIO ypOBHsA, HA KOTOPOM HAYMHAIOT IPOABJIATHCA
yKe CHJH [pyroil KaTeropuH, mocjie 9ero B IpejieslaXx HCKOTOPOTO HHTepBaja
BO3pacTalollell MM YMEHbIIAIOIEHCA BIIAJKHOCTH OTH CHJBl [EICTBYIOT CO-
BMCCTHO, IIOKA OjffHA U3 HUX He OyJeT McYepHaHa [0 KOHIA.

Bo-BTophIX, cyllecTBenHoe 3HaYeHMe MMCET TaKyKe MHMKPOLMCKpPETHNII
XapaKTep HOYBeHHON mopo3uocTd. Tak Kak moypa COCTOMT U3 MEJIKHUX 4acCTHIL,
a DOYBEHHBIE WOPHl HMCIOT MeHsmuecss ¢GopMy ¥ pa3Mepsl, B IOYBe MOTYT
OHOBPEMEHHO CO3[aBaThCA M BLINYKJbE U BOTHYTLIe I10BEPXHOCTH, MCHUCKI
U NJICHKM pa3’sHOM KPMBH3HBI U T. )., KOTOpLIE B YHCPTETUYECKOM OTHOILECHHU
MOCTATOYHO CYIIECTBeHHO OTIMYAIOTCA APYT OT ApyTra.

BenegcTsue ykasaHHOrO HEepPeKpPHITHA OjIHMX ABJICHHI JPYTHMM MBI 4acTo
HE MOKeM YCTaHOBUTb, ABJIEHMEeM KaKoii KaTeropuum o0yCJIOBIeHO mepeaBM-
'KeHMe NI yjaepsKaHUe BOABI mpu maHHOIl pia)kHoctu. [loaTomy mposemenuc
TpaHul MeKAy o6sacTAMA (B HOPOCTpPAaHCTBe) M MmepuojlaMu (B3O BpeMeHH)
opeobiiaaHua ACHCTBHA TeX HJIA MHBIX CHUJI MJIM X YaCTHRIX coYeTaHUM, a
CJeloBaTe/IbHO, H MEeKAY «KaTeTOpDUAMH» MOYBEHHOI Bilarm BceTja OymeT yc-
70BHBIM. OIHAKO, KAK MBI YBUUM HHUJKe, KQ9eCTBeHHBIe PA3J/INuMsA B HOBeIeHIH
OTREJILHBIX COBOKYIHOCTE! MOJIEKYJ BJjlalM B JaHHOM, 1OCTATOYHO MaJIoM, 00B-
€Me II0YBHI, 3aBMCANIME OT KOJIMYECTBEHHOTO npeodiafaHusa TOM UIIM MHOM CHUITBI
MU COYeTaHUsA HeCKOJIBKUX CHJI MOTYT OBITh BCe JKe — C TOW MJIM WHOH CTelneHbIo
npabayxesna — ycraHosiuenn. I[loaToMy penaercAa BO3MOMKHBIM U IpPHOGIIH-
JKOHHOe KOJMYeCTBeHHOe OIpefejieHMe IOYBOHHOU BJIarM pas3JWYHBIX KaTe-
ropui.

HKpome «xaTteropmiiy mo4BeHBoii Bjarm, onpelesAIOTCA M yCTAHABIMBAIOTCSA
elle TaK Ha3hBaeMble «(II0UBEHHO-TH/IPOJIOTNYeCKHe KOHCTAHTED (KaK, HallpUMep,
MaKCMMaJIbHAA THTPOCKOOMYHOCTh, KAUMJUISIpHAss BJIATOGMKOCTb M T. [.).
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Ilnst Toro, 9To0H 3TH «KOHCTAHTH GEIJIM PaNMOHAJILHBIMHA, OHU JOJKHE GHITH
TalKe CBA3AHH ¢ ONpeobaJaHAeM TOH MY WHOU CHJIH MJIM YaCTHOTO COYeTAHAS
CH1, OIPEAeJAIOINAX HOBEJAeHMe KaKOM-TO 4YacTH MOYBEHHOW BJArM B JNaHHOM,
OAHOPOAHOM 00beMe mouBH. HEIMA cI0BaMHW, 3T «KOHCTAHTHDY MO/DKHH GHITH
CBA3AHH C «KAaTeTOPHAMHI» HOYBEHHON BJarM U ¢ HOABMKHOCTHIO HOCJeXHE.
DTH (KOHCTAHTHY OGHYHO COOTBETCTBYIOT MAaKCAMAaJlbHOMY BO3MOKHOMY
COJIeP/KaHHUIO TOM MJIA MHON «KaTeropHWm» Bjaru B moyse. 13 Bcero ckasaHaOro
BHIME BHITEKAaeT H3BECTHAA YCJIOBHOCTb, NPUOGJIMKEHHOCTh U ITHX «KOHCTAHTY,
n6o mpm Bo3pacTamoileil, HAIpAMep, BJA;KHOCTH IOYBLI, NPEXKAe 9eM 3aKOH-
YNTCA HAKOIJIeHMe BJIArY ONHO KaTeropMM, YsKe HaumHaeTCA HaKOIJIeHHe
BJ1ard Apyroi Kateropmu.' 9T0 MPOUCXOTUT BCJIEACTBHE TOTO, YTO MOYBA OOBIYHO
ABNAeTCA T'eTepPOreHHOM, MOJHMAMCIEPCHOH CHCTeMOd, MHOTHMe CBOMCTBA KOTO-
pOil MeHAIOTCA Ha NPOTKeHMH BechbMa Manux paccrosumii. Iloatomy, Mexny
OpOYMM, KOTKa MBI ToBOPEM 00 00BeMax MOYBH «IOCTATOYHO MAJIKX JJIf
TOTO, YTOOB AX CYUTaTh OJHOPORHKIMU», TO 3Ty OMHOPOAHOCTH CJeAyeT HMOHH-
MaTh KAK MaKpocCKonmm4ecKYyIo. Ha camom ke gemne mayke BecbMa
MaJblit 00'beM HOYBH fABJAeTCA (QU3MYECKH W, B YaCTHOCTH, SHEpPreTHYECKH
HeogHopoaHeIM. Ho aTa HeOXHOPOXHOCTH MMeeT MAKPOCKONMYECKHAA XapaKTep
1l BHIpa)kaeTcsA B (ojlee MM MeHee 3aKOHOMEDHOM pHTMHWYeCKOM HM3MeHEHHH
B IPOCTPAHCTBE HEKOTOPHIX CBOMCTB, MIpWYeM 3TH M3MeHeHHMs COBepLIAIOTCA B
ompefesIeHHHIX peJieslax, 3aBUCALMX OT IPaHyI0MeTPAYeCKOro COCTaBa IOYBHI,
.ee CJIO}KeHAA, MOHEePaJOTm4eCKOro COCTaBa, CTPYKTYpPH U T. . B ykasanmoM
MaKPOCKONAYeCKOM CMbICJIe MBI MOKEM CYUTATh OoJiee MJIM MeHee OMHOPOXHEIMEA
OTHeNbHBICE MOOYBEHHHIE TeHeTHYeCKHe ropm3oHTH. HaoGopor, ABa pasjamIHEIX
TeHeTHYeCKNX TOPH30HTA, KAaK OPABWJIO, MAaKPOCKONMYECKA HCOAMHAKOBHI.

Harkomnen, ciexyeT moMHATH, YTO BCAKHAE «KOHCTAHThY, KaK M JIIOOKE CBOM-
cTBa JAHHOU IOYBHI, He ABJAIOTCA 4YeM-TO AEHCTBUTEIbHO HEM3MCHHHIM, KOH-
cTaHTHRIM. OHEM Hem3Ge)KHO MeHAIOTCA BO BpPeMeHH, B IIpouecce 3BOJIONUT
noussl. OHAKO TeMHI HX H3MeHeHHM B GOJBIIMHCTBE CJIydYaeB — B eCTECTBEH-
HBIX, He 00pabaTHBaeMHX 4YeJ0BeKOM MOYBAaX — BeChbMa MeJJIeHHHIi, B CHIY
4ero 9TH «(KOHCTAHTHY MBI MOKeM CUATATh OpaKTMiecK: mocrossHuumA. Haobo-
poT, B mouyBax oOpabaThiBaeMHIX, 0CO6eHHO B HX NAXOTHHX TOPHA30HTAX,
HEeKOTOpble M3 ITHX (KOHCTAHT» MOrYT JOBOJIbHO CHJIPHO HM3MEHATHCA B CPaB-
HHUTeJIbHO KOPOTKAe IPOMeKYTKH BpeMeHH U WX H3MeHeHHe B Ty WJA HHYIO
CTOPOHY YaCTO H ABJIAETCA OXHOIH M3 3a7ad 06pabOTKM NN MeJIMOPALAHA HOYBH.

UeTBeproil 3amadeil NOYBEHHON T'MAPOJIOTHM SIBIsAETCA WU3ydeHUe B3AaMMOOT-
HOLIEHMA MejK1y IIOYBEHHO! BJIaroil M pacTeHMAMM.

IlepeiizeM K BEHIACHEHMIO BOIIPOCA O TOM, IOJl BIMAHHEM KAaKUX ke MMEHHO
CHJI HAXOQUTCA U mepefABHraeTCA B HOYBe HOCTymawniaAa B Hee Bjara. Paccmor-
PAEM 3TOT BOHPOC OTAENBHO AJA JKUAKOH H mapooOpasHoii! Byarm, mpmueM
caesiaeM 3To ceidiyac B caMoil KpaTKoil, o0umeit opme, ¢ TeM yToGH Gosee mo-
pOOHO KeiicTBHE KaKAOW CHJIBI PAcCMOTPETh HMKE, B COOTBETCTBYIOIMUX pas-
menax paGoTHI.

Kupkas Binara, momajgas Ha NOBEPXHOCTh IOYBH, OOBIYHO B BHJE ATMO-
cepHRIX OCaJKOB, HpeMJe BCero, HCOKTHBaeT Ha cebe meiicTBAe C M J K

1 Mu GyaeM OpEMeHATH TEPMEH «NapooGpa3HHIA», a He «ra300Gpa3HHIAy BBHULY TOTO,
910 BjIara B rasoo06pa3Hoil Ya3e B MOYBe Bcerja ABjsgeTcA NMEHHO NapoM, T. €. HaXOAHTCA
npu Temneparype 6ojiee HU3KOM (M NPM 2TOM 3HAYMTEIbHO GoJlee HN3KOM), 9eM KPHTHIECKASA
TeMneparypa BOAH (374°), m MoeT GHITb O)KWKeHa npH 0G0 m3 TeMnepaTyp, fakTmue-
ckn HaGmonaomnxcs B nogBe. ITOCKOMBKY Ke BIara B I09Be HaXOQNWTCA TaK)Ke BCeTAQ UPH
TemnepaTtype 60slee HA3KOl, YeM TeMIlepaTypa KnNeBMs BOAH (Ipd Habaogaomaxoa Ha 1O-
BEPXHOCTM 3eMHOr0 Iapa BeJAYMHAX aTMOC(epHOro AaBi€HHsA), TO TO OKHKEHHE MOKET
GBITH MOCTATHYTO K TOMY Ke 1 6e3 NOBHMeBNnsa NaBieBAA. VIHEIMA cJI0BaMA, B IIO9Be BCETAa
UMeIOTCA YCAOBHSA, NPH KOTOPHIX MOTYT COCYIMECTBOBAThH JKAAKas HJIM TBepAad Bjara @ ee
nap — mocjefHdH npa mMo6oM napnaaJbHOM [aBJeHAH, He NPEeBRIIAIOMEM TOH BeJIAIMHEI,
TpA KOTOPoil map HackmaeT npocTpaHcTso. ITof rasoM ke NPMHATO NMOBMMATE BEMECTBO B
rasoobpa3noil fase, HaxojAmeecsa NPM TeMIOepaType BhINe KPATAYECKOH.
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TAeEeCTH, KOTOpasg 3aCTaBiAeT ;KAAKYI0O BORAY IPOCAYABATHLCA B HOYBEH-
HHEe IIOPH, a B cCJydYae AOCTATOYHO HHTEHCHBHOTO NOCTYNJIGHAA BJIArM Ha
TOBEPXHOCTh MOYBHI, KOI[a CKOPOCTh 3TOT0 MOCTYIIJIeHAA MpeBHIIaeT CKOPOCTh
NpocadMBaHAA B IIOYBY, 3aCTaBJIAET KAAKYI0 BOAY CTeKaTh IO MOBEPXHOCTH
NMOYBH MO HAaOpPaBJIeHHIO CYLIECTBYIONIEro YKJIOHA.

Bona, npocounmBmasca B mouBy, TaK)Ke NPOAOKAeT CTPEMHTHCA IepeaBH-
ratecsi BHE3. OZHAKO BO3MOKHOCTb OCYUIECTBJIEHHSI 3TOT0 HACXOAAIIETO
nepefiBMKeHAS B TOJIe NMOYBH OyAeT 3aBUCETb OT BINAHNA M JPYTAX CHJI.

Bnara, nocrymmemas B mo4By, Ha4MHAaeT ceiiyac jKe MCHHITHIBaTH Ha cebe
JeiiCTBHe COBCEM HHHIX CHJI, KOTOPHE MOTYT OHTh OO0BeMHEHH HOjJ OoOmm|M
HaMMeHOBaHAeM C O PO MO HHB X C M J. ITO — CHJIE B3aMMHOTO NpH-
TAYKEHUA MeKTY MOJIeKYJIaMA BOMH, ¢ OFHOH CTOPOHH, M MOJICKYyJIaMA W MOHA-
MH, 00pa3yIoOmMHA HOBEPXHOCTHHIE CJIOM IIOYBEHHHIX YacTH4YeK,— C APYTroi.
ITockonpKy MoJIeKyJ B BOABI HOABMKHEL, & MOJIEKYJIBl M GOJibOIasA 9acTh MOHOB,
BXOAAINAX B COCTAB IIOBEPXHOCTHHIX MOJIEKYJ MOYBEHHBIX YaCTHYeK,— HEIOA-
BIJKHHEI, NOCTOJIBKY B3 4 M M H O € NPUTAKEHAe Me;’Ay MOJIeKyJIaMA BOJH H
MOJIeKYyJIaMA M MOHAMM NMOBEPXHOCTHHIX CJIOEB IOYBEHHEIX YaCTU9IeK MBI BOC-
NpHEAMaEM KAK O HO CT O P O H H € ¢ NPHATSIKeHMe MOJIEKYJ BOAH K IOY-
BEeHHHIM 9acTEYKaM. K 3Toif xe KaTeropm® CHJ XOJKHBI OBITH OTHECEHE! M CHJIKI
OPHATSKeHAA, BO3HAKAIOMINE MEKY MOJIEKYJIAaMH BOJAH M TeMHA HOHaMHA (OGBI9HO
KaTAOHAaMM) W3 4YMCJA CIIaraliMX OOBePXHOCTHHE CJIOM MOYBEHHHX dacTHd-
9eK, KOTOPHEe CHOCOOHH B NPHCYTCTBAHM BOAK OTAEIATHCA OT IMOBEPXHOCTH
MOYBeHHHX YACTH4EeK M AMCCOLMMPOBATh B OKPY’KAIOMYI0 3TH YaCTHYKH BOXY
(ABneHme rmapaTaydyd d JUCCOUAANAA HOHOB); MH HAa3HBaeM MX OGMEHHBIMA
HOHAMA.

Hanee qo/mKAEN GHTH YKa3aHH CHJK B3aMMHOIO NPHTSKEHAsA, CYLIECTBYIO-
LiHe MeKJAy CaMHMH MOJIEKYJaMH BOABl. OTH CHJIKI JOCTATOYHO BEJIMKH, HO
MOJIEKYJIHl BOJbI, HAXOfsIiMecs BHYTpPH HeKOTOoporo obseMa
nocjefHeil, MCOHTHBAIOT B CpPeflHEM OAMHAKOBOe IPHTHAMKEHMe CO CTOPOHHI
OKDYKalOUINX WX MOJeKyJ, BCJeJCTBHe 4Yero CpefHAA PaBHOAEHCTBYIOLIASA
3TUX CHJI PaBHa HYJIO; MOJEKYJH jKe BOABI, HAaXOAAIMecs B I OBe P X-
HOCTHOM CJ0€ HEKOTOpPOTro o06GbeMa NoCHeHElH, HCIHTH-
BalOT OXHOCTOPOHHee NMPHTSHKeHHe, HAIPAaBJIeHHOe BHYTPb 00beMa IO HOpMAaJIH
K IOBEPXHOCTH BOJHI.

B ToM ciyuyae, ecau moBepXHOCTH BOXK OTFPaHMIMBAET ee OT KaKOU-1AG0
razoo6pasHoil ¢asn, BTH CHAJK JAOCTUraloT 3HAUATEIbHON BeJIMYMHH, CO3/la-
Bad TaK Ha3wBaeMoe I1OBEepPXHOCTHOEe AaBJjeHne. Ero Besmunmna
3aBUCAT OT (OPMBI MOBEPXHOCTH, MPUYEM MOJ BOTHYTOWl IOBEPXHOCTHIO OHO
MeHbINE, 9eM IOJ IJIOCKOH, a MOX IOCJeAHeid MEeHbIle, 4eM IIOf BRITYKJIOH,
MeHsAACh, TAKUM 00pa3oM, B 3aBACHMOCTA OT 3HAKa M aGCOJIOTHON BeJAYAHE
pajmyca KPMBW3HH. JTH CHJIH HOBEPXHOCTHOrO [aBlIeHHA B AaJibHeimeM MhI
6yTeM Has3HBaTh KANHJAJNADHKHMA, AJIA MEeHHCKOBBHMIN.

Jlamee MOKHE GHITH YNOMSAHYTH TAK Ha3KHBaeMHE O CMOTHIYECKH e
C H J H, NPABOAAMMAE K NEPE[ABIMKEHHWI0 BJIarW, HaseiBaeMomy anddysnmeit.
Ecnn mMpl mMeeM ABa pacTBopa OHOr0 M TOTO jKe BeNICCTBA Pa3HOil KOHLeEHTpa-
UEM WA PAa3JAYHHX BeMeCcTB PAa3HHX KOHUEHTPAUUil W eCJIM 3TH PACTBODH
COIIPUKACAIOTCSA, TO BCe BXOAAIIAe B MX COCTAaB MOJEKYJNHl M HOHH — B TOM
ymcjle W MOJIEKYJIH PacTBODHTeNsi — HAYAHAIT IEePeABUTaThHCA OT MeCT, Iie
KOHIEHTPAIAsA OAHOTO BAAAa MOHOB MJIM MOJIEKYJ 0oJjiplle, K MecTaM, I/ie 3Ta
KoHIeHTpan®da MeHbme. Takoe mepeasmxeHMe u HasuBaerca AnPPysmeii.
IlppumBoil ero sABiseTcs, BO-TIEPBHX, B3aHMMHOEe NPHATS/KEHHE MEKITY MoJle-
KyJaMA DacTBOPHATeNs, C ONHON CTOPOHH, M MOJIGKyJlaMH HJH MOHAMH pac-
TBOPEHHOI0 BemecTBa — C APYroii, a BO-BTOPHIX, XaOTHYeCKOe TeIJIOBOE [(BH-
’KeHOme MOJIeKYJl M MOHOB, COCTaBJIAIOMHUX PacTBOP, U X CTpeMJeHHe JOCTAYb
Han6ojiee paBHOMepHoro cocrosindsa. Ilocnennee jxe GyaeT XxapaKTepM30BaTHCA
ONMHAKOBON KOHIEHTPanMell YacTUL KaKAOro AAHHOTO cCOpTa BO BCeX YacTAX
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Bcero o0beMa pacTtBopa. I3 mouBax B ABleHHAX juPPy3uum MOryT OpUHHMATH
yuacTue, KpoMe MOJICKYJl PacTBOPUTEJIA (BOMAbI), MOJICKYJIBl M MOHBI PACTBOPH-
MEIX COJIeil, BCTPeYaIUXCsA B I04YBaX, 8 PABHO U — B OTPaHMYEHHBIX pasMepax
U B OrpaHMYEHHOM IIPOCTPAHCTBE — OOMEHHEE HOHBHI.

Bce mepeunciieHHBle 1O Cero BpeMeHM CHJIbI, MEHCTBYIOLIME HA KALKYIO
BJIary, HaXOAAMYIOCA B HOYBe, OBIJIM CBA3aHBI CO CBOMCTBAMH MOJIEKYJ JUGO
caMoil BOAH, 160 NouYBeHHBIX yacTHueK. Ho B mouBe ecTsh eife oiHa cAIa, KOTO-
pas mo CBOMM pas3MepaM MOJKET JIOCTHTaTbh BeChMa OOJBLIMX BEJHMYMH.

JToli CHJION ABAsAETCA COCY NI asA CHJA KOPHEBH X CHCTEM
pacTeHHii npouspacTalomux Ha pganuoii nouse. llox BamsHmem aToit
CHJIBL Bjlara BRIBOXMTCA M3 HOYBh, NOCTYNas CHAyaja B pacTeHUs, a 3aTeM
NOYTH LEJMKOM (32 MCKJIIOYeHMeM HUYTOKHOM MOJHM, PAacXOXyeMOii Ha CHHTE3
’KABOTO BelllecTBAa M BO3Bpamiaollelicd o0paTHO B IOYBY BMecTe ¢ OpraHmye-
CKUMH OCTaTKaMu) — B aTMmocdepy.

TakoBhl Te CHJBI, KOTOpHle YNpPAaBJAIOT NepPeABMKeHHEM »KHUIKOM Biaru
B IOYBe.

IToBenenne Biaru B napoobpasHoii opMe MeHee CJI0;KHOe. BimaHue cuiins
TAYKECTH MbI B 9TOM CJIy4Yae MOjKeM, DOBHANMOMY, He IPUHMMAaTh BO BHUMAaHHUe,
u60 B mpejenax DOYBEHHBIX CJIOCB, MOUIHOCTH KOTOPLIX M3MepAETCS BeJIdYH-
HAMH OT HCCKOJIBKUX MeTPOB {0 HeCKOJbKMX AECATKOB MeTpOB, CHJIa 3eMHOTO
TAFOTEHUS MOKeT CUHTATLCA MOCTOAHHON M OIpefesIAcMOC eI0 AaBJICHAe BO3-
AyXa, a TaK/Ke COMeprKaIlerocs B HCM BOISAHOrO mapa B IpefieslaX 3TOM TOJLHA
P NMPOYUX PABHBIX YCJIOBHUAX ABJACTCA OIMHAKOBBIM.

Monekyasl Boxe, momajgaloniie B HOYBY B Hmapoo0pa3HOM COCTOSTHUH,
TaK)Ke MOI'yT HOABepraThCA BO3[EHCTBHIO CHJI B3aUMHOrO NPUTHKEHUS, BO3-
HUKAOIWUX MEX1y HUMHM M MOJIeKyJaMH IOBEPXHOCTHBIX CJI0€B IOYBEHHBIX
YacTH, T. €. COPOLUMOHHBIX CHJI.

UckaountenbHo 6ospioe 3HavYeHUC [JA OepeABIKeHHsA BOAAHOIO mapa
nMeeT qud@ysud, T. e. ONATH-TAKH XaO0THUECKOe TeIlJIOBOC IABMKCHUE MOJIeKYJI
BOAAHOI0 mapa, B pedyjbTaTe KOTOPOTO OHHM CTPEeMATCH DPACIHpPOCTPAHMTbCA
BO3MOKHO (o0jiee paBHOMepHO Bo BceM manHoM oObeMme. Ilepensusxenme Boms-
HOTO mapa B 9TOM CllydYae COBCPLIAETCA OT MCCT ¢ OOJIbIIel Cro KOHUeHTpanueH
(ympyrocTsio) K MecTaM € MeHbLICIi KOHIlCHTpauHeil (yIpyrocTsio).

W3BecTHOe 3HAaueHME NS MEPCABHIKEHMA BOJIAHOrO Mapa B IOYBC MOMeT
UMeTh TEIJIOBOC paciidpeHHe MOYBCHHOI'O BO3AyXa M COAepKallerocd B HeM
BOJIAHOro napa. BepxHue cJjioM moYBb I IpeJesaXx HCCKOJBKAX JCLHUMET-
pPOB HMCOBITHIBAIOT €KECYTOUYHBIC KOJIe0aHMA TeMIepaTypbl, AMIUIUTyAa KOTO-
PbIX MOKeT JOXONMTH A0 HCCKOJIBKHMX JeCATKOB rpagycoB. EctectBenno, 4to
5TH PUTMUYECKMC H3MCHCHHA TCMIICPATyphl He MOTYT HC BHI3bIBATH PUTMAYE-
CKHUX jKe pacllMpeHuii ¥ c;KaTUil MOYBEHHOr0 BO3yXa H COACpIKallerocss B HeM
BOJITHOTO Mapa, a CJejoBaTeJIbHO, H COOTBCTCTBYIOUIMX Iepe/BHKCHUI BOMA-
HOTO Hapa.

IlaBienue arMocPepHOro Bozlyxa, KOTOpoe, KaKk M3BeCTHO, TaKKe HOA-
BepKeHo KoJIcOaHHAM B M3BCCTHHIX IpejelaX, Toje He MOKeT He BLI3HIBATh
nepeBIPKeHHsl IMOYBEHHOTO BO3jyXa M CojCpsKallerocs B HeM BOASIHOrO mapa
M3 DOYBBI B aTMocdepy UM o6paTHOro MepeIBHIKCHUA B MOYBy aTMocdepHoro
BO3ZlyXa.

Cioma ke cjeyeT OTHECTH I CHJIBI a3pOJMHAMHMYECKOTO IOPAKA, BO3HH-
Kalolllfe OpPH JeliCTBHM BeTpa HAa HOBCPXHOCTH MOYBLL M yCHJIMBAIONIHME Ta3000-
MeH MejKAy IO4YBOii M arMmocdepoii.

Taxopa of1as KapTAHA CUJI, OT KOTOPHIX 3aBHCUT NOBejleHUe BJlaru B oyBe.
ViKe U3 3TOro BeChMa KpaTKOro o63opa He TPYAHO BUETh, YTO 3TA CHJIH BeChbMa
pa3Ho06pa3Hbl KaK MmO CBOEll NPHpOAe, TaK M Mo cBouM BenmunmHam. Mx cove-
TaHUA TaK/Ke MOTYT OHITh BeCbMa Pa3HOOODA3HHIMA M CJIOMKHBIMH. A eciH
MEHI Y4YTeM, YTO IPHPONA ITHUX CUJ UM YNPABJAIUE UX NPOABJICHNAMU 3aKOHH
M3Y4YeHH elle HeJ0CTaTOYHO, TO CTOAMAA Mepel HaMM 3ajaia — paso-
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GpaTbcA B HX CJI0KHOM B3aMMO;IeHCTBHY B mOYBe — NpeACTABUTCA HAM B f0oCTa-
TOYHOIl Mepe He jerkoii. OQHAKO peluTsh 3Ty 3a7a4y ¢ M3BeCTHBIM IPUOIMKe-
HAEM BCC Ke MOKHO, M 3TO COCTABUT COfepyKaHMC CJIEAYIOIUX TIJjlaB HACTOA-
el KHUTH,

Ho npeskne yem mepeiiTH HemocpejfCTBeHHO K 3THM BOIPOCAM, MBI CUATaeM
11e71eCO00pa3HEIM IPEANOCIaTh AM M3JIOKEHHe HEKOTOPHIX OOUIMX CBeXeHMmi
O MOYBEHHOH MOPO3HOCTH W O BOJAEG W HEKOTOPHIX CBOMCTBAX MOCJIENHE. ITO
IO3BOJIMT HAM B JaJjIbHeiIllleM Ha 3THX BOOPOCAX He OCTAHABIMBATHCA M 3aHM-
MaTbCA BOOPOCAaMM, OTHOCAIIAMHMCA YiKe COGCTBeHHO K IOYBEHHOH Bjare.

NEPEYEHb COKPALIEHUI, TPUHATHIX B HACTOAILENl KHUTE

¥YB —ymenpHHiH Bec TBepI0i 9acTH NOYBH. Benmamua OTBJIeYeHAAS.

OB —o6beMHHi Bec modBH. CHHOHEM: yJeJNbHHI Bec CKeJieTa NOYBH. Br-
paxaercAa B rpaMmax Ha 1 cM3 mousHI.

11 —nO0po3HOCTb. CyMMapHHIi 00beM IOYBEHHBIX NOP, BEIPayKEHHAIH B IPOLEHTAX
oT obmero o6bema nouyssl. CHHOHMM: 00WAA CKBasKHOCTh.

MI' —MaKcHMaTbHAaA TNrpocKONMYIHOCTL. Hanbombmee KOJIAIECTBO

BJIard, KOTOPOe I0YBa MOKeT COPONPOBaThH (IOIrJIOTUTH) U3 BO3AYXa, MOYTH HACH-
LIeHHOr0 BOAAHHIM NMapom. Yame Bcero ompepensierca Hax 10%-HEIM pacTBOPOM
CepHOi KMCJIOTHI NPH OTHOCHTENBHON YNPYrocTH BOAAHOrO Napa, paBHOH 94% .
BripamaeTca B mpomeHTax oT Beca cyxoli mouBH (cM. cTp. €0).

MMB —MakcuManbHasa MONEeKYJNApPHaaA BIaroeMkKkoCTb. Ilona-
THe, BBeflenHoe JleGeneBrM. HanGonsmee KOMMIecTBO BOAKI, KOTOPOE MOKeT ORITh
yAepKaHO B NOYBE CMJIAMM MOJIEKYJIAPHOrO NPHATAKeHMA. Bripa)aercA B Ipo-
IEHTaX OT Beca CyXoil woYBH. MeTOQH ONpefielIeHNs 9TOM BeJTMINHEI, Pe/loKeH-
Hble JleGeneBriM (MeTOx LeHTPRPYTH, METOX BRHICOKAX KOJIOHH M METOJ NJICHOT-
HOro paBHOBecHs), B GOJMLIIMHCTBE clydaeB He 00eCneuMBAIOT OnpefesicHUA [aH-
HOM BeJMYMHE B COOTBETCTBHMA C OTHOCALIMMCA K Hell NOHATAEM, B CHJIy 9ero
BennunHa MMB sapasercs ycsnosHo#t (cm. ctp. 110).

MAB —MakcuManbHasa aflcop6bumoOHHAs BIaroeMmMkKocTb. Ham
Gonbmiee KOJMYIECTBO NPOYHO CBA3AHHON BOMEI, KOTOPOE MOMKET COEPIaThCA B
1oYBe, yAep:KmBasAch cuiaMm ajgcopbmuu. B TeopermgeckoM cmmicie ABISETCA
cnHoHMMOM MMB, HO onpexensercsi COBePIIEHHO MHRIMA MeTONAaMM, 3HAUNTEJNb-
HO nydme o0ecneYMBAIOLIAMA COOTBETCTBUE ONpENesseMOll BEJIHIMHE TeOpeTH-
9eCKOMY NOHATAIO. BrIparkaeTcs B NpOLEATaX OT Beca CyXOi MouBHI (cM. cTp. 123).

IMIB —nonnas BaaroeMEKocTb. Han6Gonbiiee KoMMIecTBO BIArH, KOTOPOE MO-
JKeT COMlepKaThCsA B NOYBe NPHA YCJIOBMU IIOJIHOrO 3aMOJIHEeHHsA BCeX IMYyCTOT M
nop. CAHOHEMEI: NOJHAA BOAOBMECTMMOCTb M HanGoibmas BIIAroeMKOCTb. Bri-
PaKaeTca B NPOOEHTaX OT Beca CYXOW NMOYBH (CM. CTP. 224).

HB —HaumMenwbmas BraroeMKocTb. Hanbonsiee KONMIeCTBO NOJBEMeR-
HOM BOJIbl, KOTOPOe MOKeT cofepsKaThcA B nmouBe. CHMHOHMMEI: «IoJieBasA BJIAro-
€MKOCTB», «abcommoTHasA BiIaroeMKkocTby (TIOpeMHOB), «npefieaibHass MoseBas BJla-
roeMKoOCTh» (VY7aceBHd), «KaNMIIAPHASA BJIArOEMKOCTb, COOTBETCTBYIOIIAA BJarc
KanuuuspHo nogsemennoiy (Kawmmckmit) (cM. crp. 200). B 3asmcumoctn oT
rPaHyJIOMeTPAYECKOTO COCTaBa MOYBH MJIM IPYHTA M, CJIEfOBaTeJbHO, NPHPOAB!
CHJI, YAEPKMBAIOMUX TOABELIEHHYIO BJIATY, MOKHO pa3in4aTh:

HBer —Haun6onbmee KonmaecTBO CTHHKOBOM BJaar#u, KOTOpoC
MOJKET yJepKMBAaThCA NMOYBOH. BHIpaskaeTcsi B MPOIEHTaX OT Beca CYXOH MOYBHI
(cm. cTp. 204);

HBon —Han6Gonbmee KONMYECTBO NJAEHOYHO NOABeNmEeHHOIN
BJ ar W, KOTOpOe MOMeT yJAepKMBaThCsi B MOYBe. Bripaskaerca B NPOUEHTaX
OT Beca CyXOl NMOYBH (cM. cTp. 263).

BPR —BnamnBocTh pPaspehBa KalnHMIJADPOB. BlamuocTs, IpA KOTOpO#
NOJIBEINEHHAA BJIara B Npoliecce CBOEr0 MCMAPEHUsT TepsieT CIUIOMHOCTL M nepe-
CTaeT NePelBUraTbCA K MCNAapsAONmICH moBepXxHocTH. Bripakaercsas B mMpoUEHTaX
OT Bcca CyXOii MOYBH (CM. cTp. 248).

KB —xKanunnapuas BIaroeMEKOC.Th HanGoapuee KoJMIecTBO Kanmi-
JIAPHO MOANCPTON BJIarH, KOTOPOE MOMKET COjepKaThecsi B moyse. Besnmuwmna ne-
PeMeHHas, 3aBUCAIASA OT BHICOTHI CJIOS, AJIA KOTOPOro OHAa ONpefensercs,
HaJl ypoBHeM CBOGOJHON BOJH. BrIpaskaeTcs B mpoucuTax OT Beca CYXOoW NOYEHI
(cm. cTp. 325).



B3

KpB

TR

BYC

BIajKHOCTbh YyCTOMYMBOTrO 3aBsfAJaHBNsA Braxuocts, npu Ko-
TOPOii pacTeHMs HAYMHAIOT OGHAPY)KMBAaTh NPU3HAKM 3aBSAaHASA, He HMCYe3alo-
muye NPHU NOMeNIeHuN pacTeHus B aTMocdepy, HACKIMEHHYIO BOAAHKIM napoM. Cu-
HOHAM: Ko3ddruuenT 3apananna. BupakaeTcss B NPOIEHTaX OT Beca CyXoil mod-
BH (cM. ctp. 375).

KPpATHNYeCKasA BJAajHOCT.b. BlajKHOCTs IOYBH, NPH Oepexofie Iepes
KOTOpYIO OT Gojee BRICOKMX BeJIMIHMH BJIAKHOCTH K GOJlee BM3KHM Pe3KO yXYyA-
maercA cHabykeHHe pacTeHMil Biaroii. Ompefenderca no NPeKpameHMIo «Ijaday
pacrennii. Boamoxno, coorsercrByer Beananae BPK. Bripakaerca B npouenTax
OT Beca CyXOH NOYBH (cM. CTP. 378). DTy Benmumny MOMRO TaKke Ha3BaTh
BIIQ)KHOCTBIO 3aMe[iJIeHAs1 POCTa pacTeRHH.

TPAaHECOHAPDAUNMOHHNINE Koaddumnue T OTHOWEHNEe KOJMIECTBA
BOJIKI, TPAHCIIMPHPOBAHBEO] pacTeHMeM 3a TOT MJIM WMHOM NPOMeKyTOK BpeMeHH,
K IPUPOCTy CYXOro BEIIECTBA 3a TOT ke NpPoMexKyToK. IIpaKkTuuecKku vame BCero
onpefieisieTCA OTHOIIEHAe KOJHMYecTBA TPAHCIMPHPOBAHHOU BJIarM K NIpHPOCTY
He BCero CyXOro BeIlecTBa, a JINIIb Haf3eMHOU dacTy. BeawumHa oTHOCHTENbHAA
(cM. cTp. 357).

BoJAoyfRepxMuBawmasa cnoco6HocTs Hanbonpmee KonnuecTBo
BOJEI, KOTOPOe II0YBA MOJKeT ylepskaTh B cee NpPH NaHHRIX YCJIOBHAX, He3aBM-
CHMO OT TOro, K KAaKOH KaTeropum OTHOCHMTCA yfePKnBaeMas BIIara: CTHIKOBOM,
NeHOYHO NOJIBeIIeHHOM AN KaNMIIIAPHO Noaneprol. CHEOAAMEL: N0JIeBad BIIaro-
emkocThb (Jlonros, 1948a), Bmaroemkocts obmasn (Kaamncknit, 1947), npepensnas
BaaroeMkocts (PozoB, 1936).
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IIOPO3HOCTD IIOYBbBI

Ilouysa, kKak m3BecTHO, mpefcTaBiser coboil macmepcHOe TeNO, T. €. OHA
cocToHT u3 OOJBLIOTO 9YACIAA JacTAYeK pasHOro pasmepa, mo Gosbmiedl gactd
MeJIKAX M BecbMa MeaKnx. Clie[CTBAEM STOTO ABJAETCSA TOT XOPOIIO AIBECTHHIM
¢aKT, 910 mOYBa mpeacTaBisieT cobOM TeJs 0 MmOPHCTOE, T. €. 9TO OHA
OpOHH3aHA BO BCeX HANPaBIeHUAX OOJIBIIAM 9YHCIOM COOOIIAIOIMAXCA MEMKLY
co60ii mpPOMEKYTKOB Me;kAy dactAuamn. VIMeHHO B 3TAX IPOMEKYTKax —
mopax — H CKOIJIAeTCA Ta Bjara, KOTopas HOCTyNaeT TeM MM HHHKM IYyTeM
B IOYBY.

Bnaromaps tomy, 4To DoYBeHHEIE IOPH NMEIOT B GOJIBIIMHCTBE BeChMa Mallbie
pa3MepHl, IOBefeHMe BOAK, MOCTYNMBILIEH B HUX, OT/IAYAeTCA PAROM 0cOOeE-
Hocteit. [{na toro, aro6m atm ocobeBHOCTH OBIIM MOHATHHI, MBI IPEKAE BCET'O
HOJKHHL OXapaKTepu3oBaThb HOPO3HOCTh HouBH. HyskEO Dpu3HaTh, 9TO B
3TOM OTHOLIEHAH J0 CEero BpeMeHM cJeJlaHO He TaK MHOTO M HAlUM CBeJeHHA
o ¢opme, pasmepax m cBOHCTBAX MO POBOTro MPOCTpPAaHCTBa,
T. e. 061e#l COBOKYITHOCTH NOP, XOBOJIBHO CKYXHHI.

Han6onee merko ompepmensierca BeaumunmHa o6med NOpPO3BOCTA TOYBHI,
T. €. cyMMapHKHI 06beM Bcex mop. O6iien3BecTHEIM IPAEMOM JJIS 3TOTO ABJIAET-
cs onpeaeseHde 06GbeMHOTO Beca NMOYBH U ee yaeapHOro seca. O6o3HaumB mep-
BHit yepe3 OB (r/cm®), Bropoit wepes ¥YB, a uepe3 II — ucKoMyIl0 IOPO3HOCTS,
BHYHC/AEM ee BeJUYUHY N3 (HOPMYJIHL:
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mpudem II Bripakaercss B mpoueHTax oT oGuiero o6meMa MOYBEL.

Heob6xoxmMo oTMeTHTh, 49TO, KaK MBI yBHANM HIKe, YIeJbHRI Bec
DOYBH — OPU 0OHYHOM OAKHOMETPHAYECKOM METOAe ero ompefe/eHAS — C NPH-
MeHeHZAeM BOJLI B Ka4yecTBe BHITECHSIEMOMN MUIKOCTU — MOJyYaeTcsl ¢ ommbKoil
B CTOPOHY mHpeyBejiMYeHHs, BCJAeACTBAE Uero M BeJIMYAHA NOPO3HOCTH OIIpe-
lensieTCsi TOKe ¢ HOJ0KATeabHOU ommbkoi. IIpumepn momo6EEX ommnbox
MH OpHBefeM Hmke, B riaase 1V.

BenmunHa moposHOCTH B pasHHX HOYBAaX W B PAasHHX TOPM30HTAX OJHOM
M TOH jKe TOYBH BapbHpyeT B o0uieM B [0BOJIbHO LIAPOKAX Npefesax —
npumepHO OT 25 H fio 80% B MHHepanbHHX DOoYBax. B umcro opraHOTE€HHEIX
ropn3oHTax, HampuMep B Topdax W JeCHHX MOACTAJIKAX, OHA MOJKET IIPeBbI-
mars 90%,. B BepxHAX, TyMyCOBBIX, TOPA30HTaX MUHEPAJbHEIX I0YB BeJHYAHA
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Ta6aumna 1

H3meHenne BeJHYUHBI MOPO3HOCTH IO HPOPUII0 MOYB PAa3HOro TANA

Mopdonorn- T'ny6nuHa O6man nopo3-
HamMeHoBaHme MOYBBI qecKnit ropm- HOCTh B %
80H1 B CM oT o6peMa
|

Jlecrasi cpeamenof30nCcTas NOYBa HA JIETKOM A, 0—4 95
NOKPOBHOM CyriuHKe (faEERle Bacuiwesa, A, 4—9 73
1950) 9—16 59
A, 16—25 49
A;B 25—35 45
35—45 43
B 45—55 43
BC 55—65 41
C 65—75 40
IlaxoTHaA KepHOBO-CPeJHENOA30/IMCTasA MOYBA | A, + A, 0—5 66
HA JIErKOM INOKPOBHOM CYIJIMHKe (JaHHEE 5—18 66
Bacuanesa, 1950) Ay(+A)) 18—25 51
2 30—40 47
A,B 40—50 44
B 50—60 43
BC 60—70 40
C 70—80 40
Jlecrad epHOBO-CpeiHeNOA30MCTasI MOYBA HA A, 0—1 94
TAKEJIOM TOKPOBHOM CYIJIMHKe (JaHHEIE A, 1—4 78
Bacnabesa) 5—10 56
10—18 50
A, 20—30 49
A,B 30—40 47
40—50 47
50—60 49
60—70 47
B 70—80 46
80—90 45
90—100 44
100—110 44
110—120 44
1OKHEEI raMERCTHI YepHO3eM (pamHHe IToas- 0—4 62
18—22 52
22—-26 52
30—34 51
46—50 47
B, 56—60 44
78—80 43
96—100 40
BC 146—150 44
196—200 45




Tabununa 1 (mpomomxeHue)

Mopdonorn- Tny6nuHa 006wana nopos-
HamMeHOBaHUe MOYBHI qecKHl ropm- HOCTh B %
80HT B cM or o6beMa
BTopnuBHIii NOA307 HA JIECCOBUIAHOM CYIJIMH- A, 0—15 46—51
ke. Kasamckaa o0macTEas c.-X. ONBTHAM A, 15—-25 42
crarnua (Jlebenes u Baykosa, 1930) B 25—90 42—44
C o 230 44—49
Ilop3on ma noxkpoBHOM cyriuEKe. CMoOJIeHCKasa A, 0—20 46—59
obmacte (JlebemeB u Baykosa) A, 20—-30 47
B 30—100 41—48
Cepas nousa Ha necce. BCCP (Jle6enes m Bay- A, 0—15 51—52
KOBa) A, 25—35 42—45
B 35—155 42—48
C 155—175 47—48
Cna6ononzonucras moYBa Ha BAJYHHOM Cy- A, 0—20 51
ramEKe. JleE@ATrpanckasa ob6aacrs (Jlebenes n A, 20—30 39
Bayxoba) B 30—50 36—40
O6uikAOBeRBHIi 4epHO3eM. KaMemmaa crenp A 0—30 53—56
(JIebeneB u BaykoBa) B 30—80 46—53
J C 80—200 39—41
‘3anajgHO-UpeJKaBKA3CKAX MOIHLIA YepHO3eM. A 0—100 48—62
~ Oxpecrroctn Kpacropapa (JleGener m Bay- B 100—160 47—48
. KOBa) C 160—300 42—47
Cpenumii KpOTOBHEHLIH dYepHO3eM BeseRuyk- A 0—60 55—59
ckoil crarnnm (JlebeneB m Baykosa) 60—80 47—52
80—150 38—45

mOpo3HOCTH GHBaeT 0OHYHO NOBHMIEHHOH 3a CYET XOPOLIO BHPAKEHHOH CTPYK-
TYPH, HQJIM9AA X0J0B KOPHe, X0JJ0B POIOIIAX )KABOTHHIX 1 HACEKOMBIX , M T. /I
Kamsy mnopossocts ymempmaercs, moxoma mo 40—459 B TIMHACTHX n
CYTJIMHACTHIX HeoIJIeeHHHX mopojax #m jo 35—409% B necuannx. B ormeennnix
CYyIVIAHACTHX M IJIAHACTHX NOPOAAaX OHA yMEHBIIAEeTCA, KAK MHl HOKaMeM
HIKe, 10 25—30%,.

Jnsa mnmocTpanam cKasaHHOTO MH HPHBOAMM B Tabn. 1 HECKONBKO mpH-
MepOB H3MeHeHMS HOPO3HOCTH IO OPO(UII0 IOYBHL

M3 3roit TabnAus MH BHAEM, 4TO BeJIMYHHH HOPO3HOCTH M B IiayGokmx
TOpA30HTAX B rpoMagHoM GosbIIEHCTBE caydyaes mpeBmimaioT 409,, 4To 1 moj-
TBep;KIaeT CKa3aHHOe BHIIe.

OnHaKO MbI He MOKeM YHOBJIETBODHTHCS OJHOM TOJILKO CyMMapHOM KOJIH-
9eCTBEHHONl XapaKTePHCTAKON NOYBeHHOW moposHoctn. Hac HemsGemxno
HHTepecyeT W KadeCTBeHHas CTOPOHA BOIpOca, KaK, Halmpumep, pasmep mop,
nx gopma u T. 1. B 9TOM oTHOWIEHAWM exmHCTBeHHOE, 9TO MOMKeT OHITH ycra-
HOBJIEHO NyTeM MpocToro HabjiomeRns, CBOAUTCA K TOMY, YTO pasMep HOp TeM
Gonbuie, wem rpyGee MexaHmYeCKHH COCTaB, T. €. 94eM Kpy[Hee 9JacTUIH, M3
KOTOPHIX COCTOHT mouBa. OQHAKO TAKOH 3/IeMeHTADHHI BRIBOJ TOKe HE MOKET
HAaC yoBJeTBOPATh. [109TOMY €CTECTBEHHO, YTO MCCJIIOBATENM yKe ¢ AaBHAX
00D CTapajyuch OXapaKTepM30BaTh IOPO3HOCTh MOYB Gonee MoApoGHO.
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B mouckax Takoif xapakTepuCTHKE HaMeTHaMch ABa nyTtu. OQEM MCcneoBa-
TeJIM MOLLIA MyTeM Hoadopa MOAXOMAIMAX MPOCTHIX MOJesell, KOTOPHEe MOTJIHN
On 3aMEHATH TAKYIO CJIOKHYIO CHCTeMy, Kak mousa. [Ipyrue samanmch Hemo-
CpeACTBeHHHM M3ydeHmeM mnocjefHeid. MBI mo3HaKOMHUMCA € BayKHeHIIMMHU
pesyabTaraMu, MOCTUTHYTHIMM 00OMMM 3TMMH IYTAMH.

Ilpu m3ydeHMn 3aKOHOB ABM)KeHAsA NOJA3€MHBIX BOJ B I'DYHTaX yHauHbIe
peayasrats Onm mosydeHsl CmxTepoM, KOTODHIH B KauyecTRe MOJENHU HOJIb-
30BajICA «AAEAJIbHBIM TPYHTOM». JTOT mpmeM OHIJI MOAXBaueH HEKOTOpPHIMU
3apy0e)KHBIMH OYBOBEJaMHM, H NIPH U3yYeHUN OOBeJleHAA BJAard B HOPaX IOYBH
Ob1a WCIONIL30BaHA MOJENb, Ha3hBaeMasd MeajbHOM HOYBOI». ITa MOAEIb
m3yvanacs Xaitsecom (Haines, 1925, 1927), ®umepom (Fischer, 1926, 1928),
Bunscponom (Wilsdon, 1924), Kaaom (Keen, 1924), Cmurom (Smith, 1931,
1932, 1933a, 19336,), Hamnasamne (Dallavalle, 1943), ®pasepom (Fraser,
1935) u np.

«ApeanpsEON MOYBOW» NMPUHATO HA3HIBATh CHIyYee Tej0, COCTOAIlEe H3
cdeprmuecknx d9acTA OAMHaKoBoro aumamerpa. He TpynHo momaTe, uro 3aTa
MOfiesIb BechbMa jajieKa oT peajbHoil mousnl. Ilosromy oOmupHHI MaTemaTu-
9eCKUU aHajM3 ABJEHUI, CBA3AHHKIX ¢ MOBeJeHMEeM BOJAH B TAKOU HIeaJIbHOIR
cucTeme, KOTOPHIH Mbl HAaXOjUM y YIOMAHYTHIX BEIIIe aBTOPOB, HaM IIpeJCTaB-
nAeTcA B 0GoJbIIeil cBoelM YacTH MOBOJBbHO OecueiabHEM. Ero GecuenbHoCTh
(c ToyKu 3peHHMs MOYBOBeJeHMs) ompejesAercd TeM, YTo, BO-NePBHIX, dopma
YacTAIl MOYBH jajieKa OT mapooOpa3Hoi, 0COOEHHO B NOYBaX CYIJIMHHCTOTO
MeXaHHMYeCKOT0 COCTaBa, B KOTOPHX Mbl HaXoxuM O0JblIOe YMCIIO IJIACTHH-
YaTRIX KPUCTAJJIOB TIJIMHHEIX MHHEPANoB; BO-BTODHIX, pa3Mep YacTHO, U3
KOTOPHIX COCTONT I0YBa, TAK/Ke BeCbMa pa3HooOpa3eH M JIMILb OYeHh HEMHOTHE
OOYBH — 4Yalule TPYHTHl, 4YeM IOYBH, — MECYAHOT0 MEeXaHHYeCKOro COCTaBa
AMEIOT TEHJeHUNI0 NpPUOIMKAaTbCA K MOHOAMCIEPCHEIM CHCTeMaM; B-TPeThUX,
B IOYBaxX M MOPONax, KaK M3BeCTHO, IINPOKO PacIpOCTPaHEHO ABJIEHHe arrpe-
raTroo6pa3oBaHKsA; B-ueTBEPTHIX, CBOMCTBA NOBEPXHOCTEN IOYBEHHBIX YaCTHIL
3aBUCAT OT COCTaBa H CTPOEHMA MOCJeTHHX I, KaK M3BECTHO, TAKyKe BEChbMa
pa3Hoo0pa3HHI.

[Toatomy mbt He GyaeM m3inaraThb 37eChb COOTBETCTBYIOIHMX MAaTeMaTITYeCKHX
BHIKJIAOK MOJHOCTHIO! M OrpaHHYHUMCHA JIMIb HEKOTOPHIMH 3JIeMeHTAapPHLIMA
CBECHUSIMH, KOTOPBIE MOTYT OKa3aThCA MOJIe3HBIMHA B la/IbHeUIIeM.

[lTapoo6pasHne 4acTHIb H3 KOTOPHIX COCTOMT «MIeaJbHasA MOYBa», MOTYT
OBITH PasIMYHO PACHOJIOKeHH IO OTHOLIEHUIO Apyr K Apyry. CymecTByer fBa
[JIABHBIX cJy4Yas UX B3aMMHOTO PaCIoOJIO)KeHMA, M300paKeHHble Ha pmc. 1.
Cayuait a cootBercTByeT Hamn0ojiee PHIXJIOMY PAaCHOJIOMKEHMIO YaCTHL, KOTAa
LeATpPhl 1IAPOB pACMOJAraoTcsi N0 yriaaMm KyOuuecKoH IpOCTPaHCTBEHHOIL
pemieTKU. ITOT ciaydail Mel ¥ OyjaeM HaseiBaTh KyOMYECKHM pacIOJIOKEeHHEeM.
ITpu srom Kajkmas yacTHLA CONMPHKAcaeTcsl ¢ LIECTHIO APYTMMHA YacTHLAMH.
IToposHocTh cMcTeMBl mpu Takoil ynmakoBKe 4YacTHLl paBHsAeTCs1, KaK 3TO He
TPYAHO BBHIBECTH M3 3JIEMEHTAPHEIX TeOMETPHYECKHX COOTHOIIeHWH, 47,64%,
oT obmero o6vema cucrembl. CooTBeTcTBeHHO, 00beM TBEpROil WacTH COCTAB-
aser 52,36%. Haknas asnemeHTapHas mopa umeeT opMy OKTasfipa ¢ BOTHY-
THMH cdepudecKumil rpausamu. Paguyc Hanbosee y3KUX NPOXOMOB, COeXUHAIO-
IUX COCENHHe MOpHl MEeKAY co0oll, M3MepsieMblii pagnycoM Kpyra r, BIOUCAaH-
HOI'O MKy YeTHIPbMA COCeTHMMM dYacrulamMu (puc. 2), paBeH

r=0,41R,

ruge R ecTh pajiyc uacTHLH.

1 HnTepecyOIIeCA 3TUM BOIPOCOM MOTYT O3HAKOMHTBCA C HAM IO NOIJIMHHEIM pa-
GoraM, yKasaHHHM BHue, a Takie no Kuure Kuna «Dusnaeckue csolictBa nmousy (1931),
BHIIEIEN B PYyCCKOM IlepeBojie, ¥ IO MepeBojaM, K CO0KaJIeHUI0 O9eHb NJIOXMM, HECKOJIb-
Knx ctateil XaiiHeca nm Ouepa, mmemonmmca B cOopHuke «BoaHmle cBolicTBa NOYDRI»
(Ceanpxoarmna, 1937).
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Panmyc sxe camoii mopsi, maMepsemuil paguycoMm r, mapa, BIHCAHHOTO
MEKIy BOCEMbIO CONPHUKACAMMMHUCA [1apooOpasHEIMU 4YacTHLaMi, paBeH

r,=0,73R.
O61eM OKrasgpuyecKoir mopsl paBen 3,82 R3.

Bropoii cnywaii (pmc. 1, 6) coorBeTcTByer Hambosiee IJIOTHOH YNAKOBKe
yactuu. B 3TOM ciydyae. gacTHIB PaclOJIOKEHH IO OTHOIIEHHIO APYT K APYTy

a g

Puc. 1. LlapooGpa3nsle 9acTHEIlkl B KYyOR9eCKOi (a) B rekcaronajlbHOi
(6) ynakxoBke.

TAK, YTO MX UEHTPH OKAa3biBAIOTCA B YIJaX pPaBHOCTOPOHHETO TeTpadipa.
Takaa ynaxkoBKa HaseiBaeTcs rexcaronanbHoil. Ilpm sTom Kajkmas vactuna
COTpMKacaeTcs ¢ [BEHAAUATbIO COCETHMMM dacTunamu. IloposHocTs cucCTeMbl
npu Takoil ymakoske pasHseTcsa 295,95%,. Coor-

BCTCTBEHHO 00BeM TBepHO# 4YacTM paBeH

74,05%,. OnemeHTapHBIE IOPH B 3TOM cllydae

IMET IBOAKYI0O JopMy: TeTpasApHYECKYIO H
poMOo3apUYeCKYI0, ¢ BOIHYTHIMH, KOHEYHO, A
cpepuueckumu, rpaHamu. BosnunksoBeHume u

pacmosioskeHUe mMop 3TUX ABYX OPM IOKa3aHH <e>
Ha puc. 3, KOTOPHIN 0COObIX NOACHEHUMU He

tpedyer. Uumcno Terpasgpuyeckux mop, obo- Y
3HAa4YeHHHIX Ha puc. 3 uepe3d T', B 2 pasa npeBkl-

maer 9@cia0 poMOOIApUYecKHX, 0003HaYeHHBIX

O6ykpoit R.

IlopoBoe mpocTpaHCTBO MexAy YacTHLAMH
npuolperaer oueHs cinoxHoe odepramme. Ha ppe o coupmrocronennme sern-
puc. 4 n306pamen CJIEIIOK 3TOT'0 IpPOCTPAaHCTBA. pex mapooOpasAkIX 4aCTHIL
Panuyc HanGosiee ysKAX mpoxooB, COeNMHAIO-  IIPH KyOmdeckoil ynakosxe.
IWUX MeKAy coboii cocelHNE MOPHI, H3MePAeMBIil
paaMycoM Kpyra, BOHCAHHOTO MEKAY TpeMs CcOCeNHMMH uvactuiiamm (pmc. 5),
Opy reKkcaroHanbHOIl ynmakoBke paseH 0,155 R, rme R ecTb pagmyc 4acTHL.
Panuych jxe mapoB, BIMCABHEIX B TeTPA3dAPAIECKYI0 U PpoMOOIApAIECKYIO
nOpH, T. €. MONMEepPeYHNKH MOC/e/HUX B HamfoJiee INMPOKOW WX 9aCTH, paBHBL:

RSl TOPHl TeTpasapMieckod . . . . . 0,288 R,
amaa mope pomGoappugeckoir . . . . 0,414 R,

rpe R ecTb omATH-TaKA pajguyc 4acTULHL.
O0BeMH 3TNX TIOP PaBHHL:

TeTpasgpEYecko#r . . . . . . . ... 0,21 RS,
pomboanpuyeckod . . . . . .. ... 1,00 RS,

Hona o6vema, KoTopas HPAXOXMUTCS HA IODH TeTpadlpMyecKme, PaBHA
2 X 3,68 =17,36%, a Ha mopm pomGoagpuueckne — 18,589, m3 oobueii
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cymMMul, paBHON 25,949, or oOvema Bceil cucremsl. CrmemosaresnsHo, 28,409,
OT Becell IOPO3HOCTH NPHXOAUTCSI Ha MOpPHl TeTpasapuaeckue u 71,609, — Ha
mopH  poMOoaapuUyecKue.

Pmc. 3. Pacnonomenne pom6osapaaeckax (R) Pmc 4. CemoK OOPOBOrO NPOCTPAHCTBA

m TeTpasapuieckEx (7') mop NpE reKcaro- IpA TeKCaroHAJbHOH yNAaKOBKe.
HAJIBHOR YNAaKOBKe.

HanmGonee cymecTBeHHEIl BHIBOM, BHITeKAlONWHl M3 PACCMOTPEHUA TIeO-
MeTpHA IOp B «UAealbHOIl HmouBe», B 00imeM OTBEYAIOIIANA W CBOMCTBAM mpH-
POMHLIX IOYB, 3aKJII0YaeTCA B TOM, YTO, Kak MOKHO OHIJIO BAETh M3 BCeX MpH-
BelleHARIX LEp, MOYBEHHASA MOPO3HOCTH NPEACTaBIAET COGOM COBOKYyIHOCTDH

mycToT pa3nmyHoil GOpMEH m pas-

JAUYBEOro pas3Mepa, COSAMHAIMMXCH

Me;KQy co0oif B pasHHIX Hampasje-

HOAX 1poxojaMm 0ojiee y3KAMA,

HE)KeJIM MOIePeYHNK CaMAX IYCTOT.

Takum o6pa3om, XxapaKTepHOM uYep-

TOH TTOYBEHHOH HOPO3HOCTH ABJIAET-

¢ pHUTMHYECKas HN3MeHUMBOCTh B

S NPOCTPAHCTBE IONEepeYHHKa IMOYBEH-
Ve{ HHIX IIOP, OCYMIECTBJIAIMAACA Ha
Y BechbMa MaJIbIX paccrogAnax. WEmMa
cI0BaM{, ITOYBEHHYIO HOPO3HOCTH

MBI MOKeM HpefcTaBlATH cebe B

BH/Ie IPOCTPAHCTBEHHO I TpeXMepHOM

CeTKd, cocToamell Kak Ow @3 ysei-

KoB (mop) pasnuaHON (OPMH U pas-

JIAYHOTO pa3Mepa, COeJMHeHHKHIX
Prc. 5. ConmpEKOCHOBeHHE TPeX HacTHI ApyT ¢ ApyroM mepeTsnpkKama (60-
NpH TeKCaroHaJbHOH YMaKOBKe. jee Yy3KHMH IIPpOXOfaMd  MEKIY
mopamn). Ilpm comocraBnenun «mpme-
ajbHOI IOYBHIY ¢ MOYBAMM NPHPOAHKEIMA IPHXOJUTCA NPEKIAe BCEI0 OTMETHTh,
uro B OTHOmWEHMM (OPMH MOp 3TO CpaBHeHHe IIOKA HEOCYIIeCTBAMO, TaK
Kak o ¢opMe mOp B NMPHPOJHHX MOYBAX MH He 3HaeM mouTu Hmyero. Ilpen-
CTaBiAeTCA BepOSATHHIM, 4TO B IOYBaX M TpyHTax rpyboro MexaHHIecKOro
cocTaBa — IeCYaHOTO, TpaBmMiiHOr0, 0CO0EHHO TIPM YCJIOBAA OKATaHHOCTH
OTAeJBHHLIX YacTHI — MOPH IO cBoeil gopme MoryT mpmbamkaTbcsa K Iopam
«apeanbHOl MOUBHY». B mouBax ke m rpyHTax Oosiee TsAKeJIOro MeXaHH-
YeCKOT0 C€OCTaBa — CYIVIMHACTHX W TIJIMHACTHX, B KOTODHX COAEDPKHUTCHA
Gonpllee MM MeHbIIEe KOJIMYECTBO YAaCTUI I'VIAHHHIX MAHEpasnoB, obmapa-
IOMAX OJ1acTHHRIATON opMoH, opMa MOP A0/HKHA OYeHb PEe3KO OTIUYATHCHA OT
dopmH mOp «umeanbHOUM mouBhl., UTo jKe KacaeTCA BeNWYMHH MOPO3HOCTH,
TO W3 COHNOCTABJICHHWA BeJMYMH HOPO3HOCTH IPHPORHBIX IIOYB H «AAeasbHOM
MOYBH MOKHO H3BJIeYb HEKOTOpHE MHTEPECHHE BHIBOMH.
Obpamasce mpekie BCCr0O K BEePXHHUM, TYMYCOBHM TOpH30HTaM pasimd-
HBIX TI0YB, MB AOJKHLI OTMETHTB, YTO HX IOPO3HOCTH IOYTH BCera 3HAYNTEIIb-

20



HO Bblllle, YeM MAaKCHMaJbHAs BeJIMYAHA MOPO3HOCTH «MJAEaJbHON IOYBEI,
KoTopas HabmogaeTcA nIpn KyOudecKoil ymaKoBKe 9acTan B nocaenaei (47,64%).
IlokazaTenbCTBO 3TOMYy MH MojkeM Halitm B Tabi. 2, B KoTOpoil mpmBefeHH
BEJINYARE] MOPO3HOCTH BEPXHUX TOPH30HTOB HECKOJILKAX IIOYB.

Tabnmua 2

ITI0po3HOCTH T'yMYCOBHIX FOPA3OHTOB HEKOTOPLIX IOYB

Tny6nna

ITopo3nocTh
0,

HanMeHOBaHNE NOYBBI TopHaoHT B CM B 9% ABTOp

IlopzomacTas Cyr;IMHACTASA

HOUBA « « v o « o « o o o & A, 0—5 52 JleGenes m Bay-

KoBa (1930)

Iogsonmcraa cyramBAcTad me-

JiPEHAA DOYBA . . . . . . A, 5—10 59 To xe
Ilonsonmcras CyriauEACTas Oa-

XOTHaA MOYBA . . . . . . . A, 0—5 52 »
CanpHONOA30JIACTAasE  cepas

cyrnmHACTaA mousa. Jlec . . A, 0—5 52 »
[leperEoitRO-MOA30IACTASA Tlee-

Bas Dec9aHass DaxoTHAsA NOYBa A, 0—5 53 »
Cnabonopzommacras necYaBas

NaxoTHAA MOYBA . . . . . A, 0—5 45 »
IleperaoiEO-DOA30/IACTO-T e~

Bast MOUBA . . . . + & + + .« A, 0—-5 78 »

(oTopd.)
A, 5—10 63 »

OGLKHOBeHHHIl depHO3eM . . A 0—30 Ot 56 mo 53 »
OGHIKHOBeHHHEI depHO3eM . . A 0—50 Ot 56 o 52 »
3anagHO-NPCAKABKA3CKAY MO -

HHIA TAMHHACTHHE YepHO3eM . A, 0—50 Ot 62 mo 50 »
CpenHmil KPOTOBHHEHI 9epHO-

3eM CyrIWBHCTHIE . . . . . A 0—-25 Ot 59 pmo 56 »
CanToil BHMeN0YeHRRI YePHO-

3¢M (MOMHEHE» . . . . . . . . A, 0—20 Ot 61 mo 57 »
Cephliil JIeCHOW CYrJIMHOK CY-

TAMEACTHIA . . . . . . . A 0—30 Or 61 mo 50 »
I'ny6okocTon69aThii  depHO-

3eMHHIA coJiORem . . . . . . A, 0—12 55 »
Ceposem tEnmunmni Y3CCP:

OeNMHA o « o o + o + = o « A, 0—15 Ot 55 po 57 | TopGymoB (1942)

1E:V110: ¢ OO A 0—10 62
TeMBOKAIMTaHOBasA TJAEHACTaA ‘

MOYBA . &+« v v 0 0 .o e A 0—23 53 VYcor (1948)
CBeT/IOKAMTAHOBAsK TIABHACTAS

HOUBA . & « v v « v o o a0 . A 0—18 52 To e

U3 stmx umdp Me BAZAM, 9TO TOPO3HOCTh MePErHOMHHX TOPH3OHTOB
B IIOYBaX CaMHX pa3HHX THOOB N0 6onpmell WacTH BapbEpyeT B Ipeaenax
50—60%, T. e., KaK MK H YKa3aJIA BHIOe, 3HAUATeIbHO IPeBhINIaeT MOPO3HOCTh
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ifealbHOM MOYBHIY Ja)ke NpU caMoil PHIXJION — KybGuueckoit — ymakoBKe
yacran. IIpAanMHE 3TOro MH NOJKHH MCKaTh, €CTECTBEHHO, B TOM, YTO MMEHHO
B ryMycOBOM rOpH30HTe, KaK NpaBmio, Hambojee oTu4eTnmBO GhiBaeT BHIpa-
JKeHa CTPYKTYpa, T. €. arrperHpoBaHHOCTh MOYBeHHBbIX dacTml. CoBepineHHO
DOHATHO, YTO KOTAA MOYBa COCTOMT W3 0osiee MM MeHee KPYIHHIX KOMOYKOB,
KOTOpHI® B CBOIO OYepeXb COCTOSAT TOKe M3 KOMOYKOB WMJIM W3 3J1eMEeHTapPHBIX
YaCTHIl |, CJIe0BaTeNIbHO, 06/1aKa0T cBoeil, BEyTpAArrperaTHoi, mopo3gocThio,
TO 06L[aA MOPO3HOCTH MOYBH OT ITOTO 3HAYNTENbHO HmoBEImaercsa. Hpowme Toro,
B IeperHoMHBIX ropu3oHTax, Ooslee YeM B Kaknx-nmbo apyrux, 6oiBaeT pa3BuTa
KOpHeBaA CHCTeMa pacCTeHMil, a TaKKe XOMIBl PAa3JMYHBIX MEJKHX pOIOUIMX
'KABOTHBIX (IOKIeBBHIX 4epBeil, JMYMHOK HACEKOMHIX ¥ T. N.). OTH ABJIEHHASA
TaK)Ke CHJIBHO MOBHIMIAIOT MOPO3HOCTH NOYBHI.

ObpatmMmca Temepp K Gojiee TyyGOKMM TOpPH30HTAM pAa3IMYHBIX MOYB.
OxassiBaeTcd, 4TO I/l MOYB HEOTIJIECHHHX (K OIJIeeHHHIM MBI BeDHeMCS He-
CKOJIBKO HMKe) BeJIMYMHA MOPO3HOCTU HINKHUX TOPM3OHTOB, a paBHBEIM obpa-
30M MaTepHHCKUX IOPOX, OOBLIYHO JIEIKUT Tropasfao OJmKe K IOPO3HOCTH
(HIeaJbHOM TOYBEDY NMpH KyOuuecKoi ymarosre (47,64%,), Hekenum mpHu Te-
KcaroHaJapHOH (25,959,), MHOT[a mpeBHILAA Xajke MEePBYI0 U3 3TUX BeJHIAH.
Ilnsa unnocrpauuu storo obparnmcs cHoBa K Tabm. 1, B KoTopoil mpnBeaeHH
BeIMYUEBI 0011ell MOPO3HOCTH MOYBEHHKIX FOPHU30HTOB M PA3JIMYHBIX MaTepHH-
CKUX TOpPOJ JJA IOYB PasNYHLIX THUIOB.

I9T0oT (PaKT Ha MEepPBLIN B3IJIAX KasKeTcHd AO0BOJIBHO NMapagoKCaJIbHEIM, TaK
KaK oYeHb TPYMHO HNOHATH, MOYeMy HAHOCH, IO GOJbIIEH YacTA BOXHOTO IpO-
UCXOKIAeHNA, HUIKHAE CJI0M KOTOPHX MCOBITHIBAIOT K TOMY ’Ke HeMajloe JaBJe-
HHMe CO CTOPOHBI CJIOEB, JIG)KALIMX BHIIIE, X HA KOTOPHE He PACIHPOCTPAHAETCA
OCTPYKTypHBalolllce BJIAsIHUE KOpHeil, HMCIOT MaKCUMAaJIbHO BO3MOKHYIO
peixaylo ymakoBky. 'opasmo, kasanoch Owh, BeposiTHee OKMIaTh BCTPETHTH
ynakoBKy HauGojiee NIOTHYI0, T. €. NPAGIMIKAIOIYIOCA K MeKcaroHaJlbHOM.

OnHako 3TOT KayKyIuiicsA MapagoKc paspellaeTcs, NOBUAUMOMY, JOBOJIBHO
mpocto. Bce oT™m Beormec HHBI € CyrIMHACTHE TPYHTH, O0COOEHHO
JleCCOBUMIHBIe, M HMKHAE TOPU3OHTH IM0YB, 00J1aJaI0T MUK PO CTP Yy KT y-
p o it. OHM COCTOAT M3 MEJIKHMX arrperaToB, [{HaMeTp KOTOPHIX OOBLIYHO HM3Me-
pAeTcA BeJMUYMHAMH HOPAAKA COTHIX [ojlell Mmnnmmerpa. B cooTBercTBUM
C 3TAM U B YKa3aHHBIX NOYBeHHBIX FOPU30HTAX M B TPYHTaX MMeeTcA IO MeHb-
e Mepe JBe CHCTEMbI MOP: MOPH Me)KarrperatHuie M MOPbl BHyTpHUAarrperar-
uple. Ha ato yraseiBaioT, HampuMep, npsAMbe MEKPOCKONNYecKAe HabnoaeHus
Acramosa (1940), Koropelil, Hmpu CcpaBHUTEJbHOM H3ydYeHHH G600pPHKOBCKOTO
(HeImpocaloyHOro) 1 BaXUICKOTO (HPOCAJOYHOTO) JIeCCOB, MOT KOHCTATHPOBATh,
UTO B TO BpeMA KaKk HCPBHII mpejxcraBasn cob6oit MIOTHYI0 Maccy, BTOPOM
ObT PHIXTBIM M cocTosn u3 arrperatoB 0,06—0,15 MM B momepcunnke, OTHe-
JeHHBIX Apyr ot papyra mopamum ¢ guamerpom 0,050—0,10 MM, npnuem u
caMy arrperartsl OBIZIM MOPHCTHIMH.

MoskHO 10nyCcTHTh, yunTeBasg OOLIYHO BOJHOE MPOMCXO’KIeHHe MHOTUX U3
9TUX HAHOCOB W 3ajIeraHue WX IOJ JABJIEHHEM JIeKallMX BhIIE CJIOCB, YTO W
yHaKkoBKa 3jleMeHTAapHLIX 4acTWI B arrperarax # yIakoBKa CaMHX arrpe-
raToB B MOpojJe MOJKHBL npubiaiykarbcd K MAKCHMMAJbHO ILIOTHOM, T. e.
K XapaKTepH3yIolelicas Mmopo3HoCThI0, paBHOi 25,9%,. Crnpalimpaercsa: KaKoBa
ke OymeT B Takom ciaydae oOuias moposHocTs rpyHra? [lomycrum, 4To OH
HalleJI0 COCTOMT M3 arrperaroB, T. €. 9T0 CBOOOMHBIX 3JIEMEHTAPHHIX YaCTHIL
B HeMm He umeercA. Brrpaskasa moposHocTs B nporneHTax oT oOneMa n 0603HaynB
uepes Iy moposnocts memarrperatnyio, uepes Il moposnocts BHyTpuarrpe-
raTHYI10 (B npouenrax o0bemMa arrperaToB), Mbl Haiiem, 4ro oGmas mopos-
nocts Il, Oyner, oueBnjgHO, paBHa: -

HM”B

HOZHM—F(/IOO—I] W.

M)ﬁznm‘l'na
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Ilonaras
I, = Il = 25,9%,

HAXOAMM, 4TO
Iy == 45,19%,

ITpu 5TOM Ha mopo3HOCTH MeKarrperaThyio 6yaer mpuxogurca okoso 60,
or 06medl MOPO3HOCTH, a HA MOPO3HOCTL BHYTPHArTperaTHyo — Okojo 409%,.

Takmm o6pasom, napagokcanpBas 6;1M30¢Th 001EH NOPO3HOCTA K BeJAYHHE
OOPO3HOCTH NPH KyOWdecKoil yNnaKOBKe OKa3KBaeTCA COBEPUIEHHO CJIy4ailHOM,
Ha camom pmese sra Benumunna (45,19%,) MokeT OHTH 00ycCI0BIIEHA MUKDPOCTDPY K-
Typod HOYBEHHHX T'OPM30HTOB WM IPYHTOB M HX HABOSKOH (Me)KarrperatHoi
M BEYTPHArrperaTHoi) MOPO3HOCTHIO, IPMYEM YOAKOBKA U 371eMeHTAPHbIX YaCTHIL
B arrperaTax W caMux arrperaToB MOsKeT OBITH AOCTaTOYHO OJIM3KOM K HamGo-
Jlee IJIOTHOM, T. €. eKCaroHaJbHOMH.

HekroTopoiit ¢axtuyeckmii MaTepuas, HOATBEPKAAIOIMN OPABUILHOCTE
HalIFX pacyeToB, M HaxoauM B pabore Prixosa (1937). Ompenensas sayTpm-
AarrperaTHyi0 MOPO3HOCTH JIECCOBUNHOIO CYIVIMHKA M XBAJIBHCKOM TJIMHH,
3TOT MccleoBaTeNb Halles]l BeIMYMHH, Bappupyomme mexay 27 u 309, T. e.
BechMa OJIM3KMe K TeoOpPeTHIECKOH BeJMYMHE NPH reKcaroHajbHOU yHnaKoBKe,
paBHO# 25,99,.

Tionme u Crasap (1937), usyyas moposHOCTH NPHA30BCKOrO 4YepHO3EMa,
HallJIM, 4TO Me)KarrperaTHas NOPO3HOCTh paBHA 229%. ABTODH CYHMTAIOT, YTO
BCJIEICTBAE METOAMYECKHX HOTPEHIHOCTell 3Ta BeaMyuHA fABJAETCA CKOpee
npeyMeHBIICHHOM, HO Bce jKe OHa JOCTAaTOYHO OiM3Ka K BeJIMYHHE [OPO3HOCTH
ujeasbHON MOYBH IPU FeKCarOHAJLHEOH YHAKOBKe, 9TO OHATH-TAKH MOATBEPIK-
RaeT MPaBMILHOCTH JONYUIEHAH, NMOJIOJKEEHKX B OCHOBY HAIHUX pPacyueros.

Tak Kak TpyHTH M HIDKHMe TODHM30HTHl MOYB [ajJe€KO He BCeraa Haueio
COCTOAT M3 arrperaTos, a B UX CTPO€HHH MOTYT MPUHUMATh yYacTHe U OTHeJb-
HEIC, He BXOJAIINE B COCTaB arrperaToB sjeMeHTapHbIe YaCTHULBI, JMIICHHKE
BHYTPeHHe i IIOPUCTOCTH, TO M BeJIMYNHA HOPOIHOCTH MOKET ObITH MEHBIIIE Teope-
THYECKM BHIBEJCHHON BeJIMYMHEl, paBHOH 45%. HaoGopor, B Tex cayvasx,
KOorja YmaKoBKA 3JIeMeHTapHHIX YacTHIl B arrperarax u YNOaKoBKa CaMAX
arrperatoB He SIBJIAIOTCA MAKCHMAJbHO IJIOTHBIMH, HOPO3HOCTH MOKET OHITH B
Bonblle TeopeTHYeCKH BHIBEJCHHO I BeJIMYMHEL, paBHOI 409, OXHaKO MOCKOMBKY,
KaK MBI BUJIeJIN, BeJIMYMHA MOPO3HOCTH I'PYHTOB Yalle BCETO M3MepseTcA BeJn-
9MHaMH, BechbMa Oau3kaMu K 459%,, HOCTOJNILKY MBI BIpaBe AyMaTh, 4TO, BO-
IepBHX, MOJABAAOMAS YacTh YACTUI arrperapoBaHa, a BO-BTOPBIX, YTO yHa-
KoBKa B oboux cayyasax Osmsxa K Hambosnee MIIOTHOM.

ORBEaKo Mes<arrperaTHas IOPO3HOCTh MO’KET HOCTHUTarh YKa3aHHHX BeJid-
YUH JIMIIb B TeX CJIy4YaAx, Korja mopoja mpeacTaBisaeT cobol HaHOC, KOTOPHH
o0pasoBajics myTeM OTJI0KeHHA FOTOBLIX ysKe arrperatos. B mouBax meskarrpe-
raTHag NOPO3HOCTh MOKeT BO3HMKaTh M HHaue — IyTeM pacTpecKNBaHHfA,
pacnajia paHee 00pa3oBaBIINXCs NOYBEHHBIX KOMKOB. B aTux cnyuasx senuunsa
MeKarrperaTHod MOPO3HOCTH MOKeT OKTh 3HAYMTEJBHO MEHbIle H CHJIBHO
M3MEHATbCA BO BpPEMEHH B 3aBHCHMOCTH OT BJIQKHOCTA IOYBHI.

MesxarrperaTHas DOpPO3HOCTH MOKeT OOYyCJOBIMBATbCA TAaK/Ke WHBEIMA
npuyuHamMa. Xopouo 13BecTHO, HaIpAMep, YTO JIECCOBHIE M JIECCOBHIHLIE IPyH-
THl TPOHM3AHH OTHOCHTEJIbHO KPYNHHMH HOpaMé — KaHaJbIaMH, AAaMeTp
KOTODHIX MOKeT JOCTUTraTh MAeCATHX Aojelr Mmunnumerpa. Ilpomexoxnmenne
STHX KaHajbLeB OJHM MCCIEXOBATENM CBA3HBAIOT ¢ ORIKIM Bo3felicTBHEM
KopHeif, npyrme — ¢ BugeseHueM ny3sippbkoB CO, u 1. a. oOpoBoabcknmil
(1936), HasmBaa MNOPO3HOCTH, CO3/[aBaeMyI0 STHMU KaHaJbLAMH, BTOPHY-
HOH, yKa3nlBaeT Ha TO, YTO IO €ro OmpeAeeHHAM BeJMYMHA BTOPHUHON HOPO3-
mocTm Mosker pocrurath 0,2—0,5 ot senmunas o6mel noposHoct:m (cTp. 99).
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VIMeEHBO yHAYTO)KeHEEM WA yMeHbLIEHHMEM BTOPAYHOH# mnoposHoctn [o6po-
BOJILCKAN 00BsICHAST mpocafoynsie ABneHnasn (cTp. 88).

Toxaps (1937) raxke ormedaer, 94TO j1€CCOBAAHEE IPYHTH 00/1a7a10T «... BH-
AEMEIMA Ha ryja3 TPy6uaTHMH nycTOoTaMd, OPOHA3HBAINAMA HX OpEAMY-
mecTBeHHO B BePTMKAJILHOM HampasjeHAH (MakpomopHcrocTh)». OH BBORHT
npejicTaBleEne o «Ko3ddunmenTe MAKPOOOPHCTOCTAY, KOTOPHIA IpeaCcTaBiser
co6oii oTHOIIEHAe KO3PPHEUMEHTA HOPACTOCTH TPYHTA, MOABEPTHYTOrO OIpe-
OeJleHHOMY [aBJIeHHIO IIOCJe CMadMBaHAsA, K KOP(HNMeHTy HOPACTOCTH TOTO
’Ke TpyHTa, HO NPH €CTeCTBeHHOM COCTOSHHN CTPYKTYpH ® BiaxkHocrtd. Ilosc-
HAM, 9T0 N0J K03(PANrmeHETOM HOPACTOCTA B IPYHTOBEIeHAN IPAHATO NOHAMATH
orHOmenne o6reMa mop K 06bemy TBepanx wactmy (L[mrosmy, 1940, crp. 27),
T. e. ecn MH 0603BagnM gepes Il Benmamay mopos3HocTH rpyHTa B IpOIEHTAX
oT ero o6nema, a yepes Ky — KoapPAUAEHT IOPHCTOCTH, TO BTH JABE BEJIAYAHK
MOTyT OHITH CBSI3aHH CJIEAYIONIAM YypPaBHEHAEM:

I

K“=100—r1 :

N3 penmumB KoadmmmeHETa MaKpONOPHCTOCTH, HageHHHX Tokapewm,
MO3KHO BRIYHC/IATH 06BbeM Makpomop. [{yisi OMHOTO W3 M3yd4eHHHX M pa3pe3oB
mojly4yaeM ciaefylomue Benmamem (Taba. 3):

Tabnwmga 3

HexoToprle (pu3dmueckue CBOicTBA HOYBHI, BeJAHIHUb! KO @UIHEHTa MAKPONOPHCTOCTA
H BeJJHYHEA MaKPOOOPHCTOCTH

(no mamEeiM Tokapsa, 1937)

MakponoprcToCcTh
— Sl L b S e R—
ro rpyHra = | B % OT 00B- |B % OT ofme
Bec B r/cm’ Bp% TuCTH eMa DOPONH | TIOPOSHOCTH
Jlecc 1-ro ropmaonTa 1,61 51,0 0,77 11,7 22,9
JleccoBunumId cyrana-
HOK 2-r0 ropM30H-
b N 1,68 46,5 0,75 11,6 25,0
JleccOBUAKIA KOPHA-
HeBHI CYTJIMHOK 1,88 39,8 1,0 0,0 0,0
Jlecc 2-ro ropu3oHTa 1,76 41,3 0,80 8,2 19,8

Ilpumeganns.

1. Urdpu nocaegHux ABYX CTONOHOB BhYMcJeRul Hamu. — A. P.

2. KoaddumuenTsl MaKpOHNOPHCTOCTU ONpefelAJACh Npu JaBjeAud or 2,75 10
3,85 Kr/cm?.’

Hexoropuit ¢akTuueckmii MaTepmas, ocBemaIMi BOIPOC O BEyTpHarrpe-
raTHOH HOPO3HOCTH pasiIMYHEBIX TPYHTOB, MH Haxofmm B pabore Acramosa
(1944). 9roT mccmenoBaTesb ONpPEAeIAT HENOCPENCTBEHHO, MAKPOCKONHIECKH,
CKOpOCTh majieHASl B BOJe 3/IeMeHTAPHHIX YaCTHI M arrperaTos ¢ OJHOBPEeMEH-
HEIM HeNOCPEeACTBeHHKIM OmpejejeHAeM MX DPasMepoB.

Om ycTaHOBAJI, YTO CKOPOCTh NafeHAA 3jleMeHTapHHEX YacTHN HOYTH
touno nogunaserca gopmyne CTokca B ee TeopeTHYeCKOM BHJeE:

—2%h—d

2
V=9 ", gD?,
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rge v — CKOPOCTh NajfeHUs dYacTHIl;
d, — yneabHHH Bec dYacTHIl;
d, — ynenbHH! Bec BOXHI;
7) — BeJOYMHA BA3KOCTH BOJH IPU NAHHOH TeMmmeparype;
g€ — YCKOpeHHe CHJH THKECTH;
D — npmameTp dYacTHIH.

AcranoB, maMepsas OOX MEKPOCKONOM HCTHHHHE CKODOCTH MAJeHAA YacTALL
B BOjle I MX [MaMeTPHl, Hallej, 49TO 3aBACHMOCTh MEKIy STHMM BeJHUYMHAMA
cootBercTByeT gopmysie CTOKca IpPH YyCI0BAH 3aMeHH TEOPETHIECKOro 9UCIIO-
Boro koapmumenra, pasaoro 2/, = 0,222, penmannoii 0,200 — cpenmeii, momy-
9eHHOW ACTamoBeIM M3 MHOrmx ompeaeneHmil. OgHAKO OTHEJbHEIE Ompenee-
HASA Rasand Gojiee cUIbHEHE OTKJIOHEHMsA, BHIPaKaBUIAECA B BapbHPOBAHUN
uncnensoro kosgdanmenra or 0,163 ngo 0,212. AcramoB, K cokajneHHIO, He
roBOPHT, KaKyi0 BelmuARy dp (YAeAbHOTO Beca 9acTHI) OH IPAMEHAJ B CBOMX
pacuerax. HecoMHeHHO, 9T0 H3MEHYMBOCTHL YHCJIEHHOro KodpdmmmeHTa Omna
clle[[CTBAEM H3MEHIABOCTH, BO-IIEPBHIX, YAeJAbHOrO Beca YaCTHIN, HOCKOJILKY OHH
pasnEYasmch OO CBOEH MHHEPaJOTHIeCKOH HpHpOJe, a BO-BTOPHIX — M 3TO,
BEPOSITHO, INIaBHOEe,— (OPMH YacTHI, HA 9TO YKa3KBaeT H CaM ACCIeA0BATENb.

Amamormanas pabora Onsia mpoBegeHa ACTamOBHM H ¢ MAKPOArrperaTaMy
pasmepom ot 0,001 go 0,1 Mm. Om o0GHApPYKAI, 9TO B 3TOM ciydae HAOJIIOAEH-
HEe CKOPOCTH 3HAYATEHHO OTJIAYAIACH OT BHUHCAeHERX 0o gopmyie Crokca.
Ilonygernre IM pe3ynbTaTH aBTOP M B 9TOM CJydYae BHPA3d1 B BAAE BeJWIUH
qEcieHHNX KoagdanmeaToB B Popmyse Crokca, KOTOPHMHA HY)KHO 3aMEHATDb
BenmanRy 2/y = 0,222 A Ttoro, yroOn HabamomaBmpecs BeJIAIMHH CKOPO-
creil okasanmcs O ymoBineTBopsiomnMa gopmyse CTokca, nph ycjaoBHH, 9TO
ynenbHH#E Bec dactmnm paseH 2,7. OKasamoch, 9TO 3TH 9HMCJIeHHEE Koaddu-
nueATH BapbupoBand ot 0,052 mo 0,195, B cpegrem cocrasms 0,13. AcranoB u
mpejsiaraeT NOJIb30BaThCHA BTON HOCJIeRHeHl BeNMIAHOH uymcjaeHHOTO Koadpdu-
OAeHTa HPHE MEKPOArTperaTHOM aHAJM3e.

Taxoit BHBOX B TaKOH coco6 BHPasKeBASA Oy 9eBHHX Pe3yJIbTaTOB ABIAIOT-
s JOCTaTOYHO 3aKOHHKIMH JI0 T€X IOP, IOKA Pedb HIET 0 METOJMKe MAKpOarrpe-
raTEOro aHamasa. OJHAKO COBepIIeHHO 0YeBAIHO, 9TO CYTh Jeja 3aK/I104aeTcH
He B 9ACJIEHHOM KoadnmmeHTE, a B TOM, YTO yAeJbHHIH BeC arrperatoB, Kak
Ha 3TO yKa3kBaeT W caM aBTOp, He paBeH 2,7 — BeJMIMHE yJAeJHHOTO Beca
IVIOTHHIX 3JeMeHTAPHHX 9acTALl, a BCJAEACTBHe HOPHCTOCTH arrperaTos oH
3HAYATESbHO MEHbIe 3TOH BEJHYHAHEH.

Ilonp3ysich SMOMpHYECKA yCTAHOBICHHHIMA BeJIMYMHAMA 9ACAeHHBIX KO3(-
¢mouentoB B ¢opmyne CrTokca, HalijeHHRMZ ACTamOBHIM, ME MO)KeM HalTH
Ka)Kymuica yjaeJpHRIH Bec arrperatoB, a 0TCa — A mXx mopossocTs. Cne-
JlaeM 3TOT pacdeT MJIA JABYX ClydaeB — JJIA cpeJHeil BeJTHIMBE YHCJICHHOIO
Koadpdunmenra, paBroit 0,13, m gna MEHEEManbHOU BesmumHH, paBHo# 0,052.

O6o3magmm uepes X Kakywmiica yaeapHH Bec arrperatoB. CkopocTsb
ODajeHds HeKOTOPOro AAaHHOIO arrperaTa Moj)KeT OHITh BHIpaKeHA JBOAKO:

1) mo AcranoBy, npEHAMAas yjeJbHHI Bec arrperaTa paBHNM 2,7 I 9HCIIeH-
HHA KoapdmnmenT pasEHM 0,13:

v=0132"=1 ¢p2;
N
2) npEHEAMan Ka)Xymuaica yaenbHHI Bec 3a X, a uncieHHHN KoaddanmerTt

3a 0,222:
0 =0222% 4—‘
M

ITockonpky pednr maer 06 OTHOM H TOM jKe arrperare, CKOPOCTH HajeHAS
NOJKHE OHTH DaBHH, T. €.

2,7—1 B X—1
013212 gD? = 0,222 T gD

gDz
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Cokpaman, mnoxydaem
0,13(2,7—1)=0,222(X — 1),
OTKY/a
X =2.

O6o3naunm Temeps yepe3 Z To npupaneHne 06seMa, KOTopoe JOJIKHO HCII-
TaTh TeJI0, UMelouiee YAEJbHHIl Bec, PaBHHI 2,7, A TOro, 4rodsl €ro yneib-
muii Bec cran paseH 2. [lycrs mepBoHavanpHHi 06BneM Tena pasen W.

[lppauMas Bo BHEMaHHe, YTO HDOPO3HOCTh, OOpasylouiasgcA OpA NpHupa-
meHUU 00beMa, 3aNOJIHAETCA BONOM ¢ yHeJbHHIM BeCOM, pABHEIM e{UHHUIIE, MH
MOKeM HamucaTh pPaBeHCTBO

2TW + Z=2(W + Z),
OTKyZa

Z=0,7TW.

CneoBaTelbHO, NOPO3HOCTH AarrperaTa ¢ KaKYUUIMCA YyXeJbHHIM BECOM,
paBHbIM 2, Oyjmer paBHa

0,7W
M= ——"—— 100 = 419,.
W+0,7W o
ITponomkaem TOT ke pacyeT AJIs BTOPOTro ciaydas — AJiA MAHAMAJIbHOHU
U3 HaMleHAHX ACTamoBHIM BeJIMYAH YMCJIeHHOro Koaddmuumenta B dopmyie
Croxca, pasHoit 0,052. Beas BmumciieEMe COBepUIEHHO TaK jKe, HAXOAUM:

= 1,40; Z=0,93W; II="169%.

B nocnennem ciyuae Mpl mostyyaeM O4eHb GOJIBIIYI0 BeIMYMHY HOPO3HOCTH,
3HAYMTeJbHO NpPEBHUIAOWYI0 Aa)Ke Ty, KoTopas XapakTepHa MJs Hamubojee
PBIX7I0ii — KyOMYeCKo# yHaKOBKH.

Cnenyer mymaTh, 4TO B 3TOM Cjydae M caMU arrperatsl B CBOIO O4epefb
cocToANIM U3 ewe Oosee MEJIKMX arrperaTos, T. €. MBI MMeeM YiKe He JBOSIKYIO,
a TPOAKYI0, TPEXCTeNeHHYIO0, TAK CKa3aTh, HOPO3HOCTh. B monb3y Takoro mpen-
LOJI0KeHMsT TOBOPHUT M TOT (aKT, yKa3eiBaeMblli ACTamoBHIM, 4TO YHCJI€HHEI
KoaQPuimeHT yMeHbInaeTca (a CJeNOBaTCALHO, NOPO3HOCTH BO3PACTaeT)
¢ yBeJIHYeHHEM JHaMeTpa arrperaros.

Takas jxe 3axoHOMepHOCTb Obina ycraHoBineHa u Ilonsckum (1949). Eme
Gojlee Ba)KHBIMH SIBIAIOTCA PE3YJIbTATH €ro NPAMBIX MHKPOCKOOHYECKHX Ha-
OniofeHmii, mpM moMowM KOTOPHIX OH YCTaHOBMIJ, 4TO «...arrperaTh 6osee
KpymHbie caaraTcs n3 Gonee Meaxkux. JTo Habmiomaercsi B arrperarax Bcex
pa3MepoB, KaK B MHAMBUAYAJGLHHX, TaK U B TeX, KOTOPHE ABJIAITCA COCTaB-
JIAIONIAMU KaKoro-i1ubo 0ojiee KpYmBEOrO arrperaran.

Anajnoruyssie yKaszaHua Ml Haxonaum U B pabore Bnansryenckoro n Jle6e-
neBoit (1949). IlpaMenas MHKpPOCKONMYECKAI METOJ MCCAeXOBAaHUA WINHPOB,
9T aBTOPH YCTAHOBMJIM, YTO MAKpOarrperatsl TOPU30HTA A, IO}KHOTO YepHO-
3eMa «...COCTOAIT U3 pPe3Ko 000COOJEHHRX WMHAMBHAYAJbHBIX MHKpOArrpera-
TOB. 9TO 00CTOATENLCTBO 00yCJIOBANBAET BHICOKYI0 HOPO3HOCTH MAKpoOarrpe-
rara. MuKpoarrperaTsi MMEIOT SICHO BhIp@)KEHHYI0 3epHucTyio gopmy. Arrpe-
raTel TOPU30HTa D3, I0}KHOTO yepHO3eMa MMeIOT aHAJOTHYHOE CTPOeHHE.

B ropusomrax B, m C, MukpoarrperaTos He 3aMeTHo. Makpoarrperar
npejicTaBasger coboil NIOTHYI0 Maccy, IPOHU3aHHYI0 mopamn... Makpoarrperat
CJ107KeH HeloCpeCTBCHHO H3 IePBUYHEIX JaCTHII. MmcpoarrperaTm CYUeCTBYIOT
B HEM TOJIbKO IOTEHIMAJbHO.

O6masa moposHOCTH MaKpOarrperaToB NOYTH OAMHAKOBA IO npoduiio,
Kosebnsach oxoso 389, OMHAKO MUKPOCKONMHMYIECKas MOPO3HOCTH (T. e.
Han0oJiee KpynHbe MOpHl, BHAWMEE OpU yseiamdeHuu B 48 pas. — A. P.)...
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1IMEeT MAaKCMMYM B BeDXHHX TODM30HTaX M MOHMKaerca B Oosee riy6oko
pAacHOJIOKEeHHBIX ).

Ilo moBony atnx Habmomenuit Banagsiyenckoro u JleGegeBoit MoskHO caenath
cnepywiiee 3aMedanne. «MHKpPOCKONMYECKas MNOPO3HOCTHY, HaOMONaBIIAACA
uMH Ha nutudax, Npyu yBeJUYeHNN B 48 pa3, Ha caMOM Jesie peAcTaBisAeT coboit
COBOKYIHOCTH Hambosee kpynHex mop. Bosee menkme mopw oT mx HaGmome-
HUA, HECOMHEHHO, YCKOJIb3aJIM KaK BCJIEACTBAe HeAOCTaTOYHO 0OJIBLIOTO yBe-
IvY9eHnsi, TaK M BCJEACTBME [0BOJIbHO 3HAYMTEJIBHOH TONIIAHH LLTAOB.
VIMeHHO T03TOMY YKa3aHHBIE MCCJIeJI0BaTeIM W He oOHapy»KHJIM MHKpoarrpe-
TAaTOB W Me)KarrperaTHeX MOp B HIMKHAX FOPA30HTax MouBel. BMmecte ¢ Tem
ux HabaofeHMsaA BecbMa NPABUJIBHO, HOBHANMOMY, OTpaskaloT TOT (aKT,
yro GOllee KPYNHHX NOpP B BEPXHHUX TOPU3OHTAX 3HAYUTENbHO 0oJjblie, dem
B HIDKHUX.

IloposHocTh pe3ko yMeHbLIACTCS TIPU OTJIEEHUHM, U B STOM CJIyYae ee BeJid-
YUHA HaYAHAeT NPUOMKATECA K TOPO3HOCTH «MAeasJbHOM MOYBBY HpPH reKca-
TOHAJBbHON ymakoBke (25,95%). B Ta6a. 4 Mm npuBoauM HecKoabKo uudp,
KOTOpEIE MOATBEPIKAAIOT TOJNBKO YTO CKa3aHHOe, 3aUMCTBYS MX M3 KHUIH
Jle6enesa u Bayrosoit (1930), Taba. 4.

Tab6anua 4

Hopoanoc'rb H 00BbeMHBIii BeC OrJICeHHBIX TOPM3OHTOB HECCKOJBKIX OO4YB

(no mamrnbiM Jle6eneBa u Baykosoit, 1930)

Ne Tay6Guna IMopo3- |O6BeMHBIII
HauMeHOBaHIle MOYB TOopHN30HT HOCTh BEC
paspesa B CM B Y% B r/cM®
b5 Ileperroiino-cpenrenog3oancrad
rieepas mecYaHasg . . . . . . . D 60—90 | 32—36 | 1,7—1,8
7 Tlopzonucro-riaceBada Ha BajyHHOM
CYIIMHKE . . . . . . . « « « . B, 30—90 | 30—34 | 1,8—1,9
10 IleperroitHast  sKese3ncTO-rieeBast
Ha NblTeBaToil cymecu . . . . . g 50—90 | 32—36 | 1,7—1,8
11 TemHOcepasa (?) ¢ mpu3HaKaMll 3a-
6oraguBaHmA . . . B, 35—70 | 27—29 | 1,9—2,0
12 TleperHoiiHO-NO130.T1IC TO-TIeeBasT . B 5—=70 | 25-31|1,8—-1,9

OXZHOBPEGMEHHO € YMCHBIUCHICM IOPO3HOCTH MPI OIVICEHIH BO3pacTaer
00BeMHBII Bec, KaK 9TO MOKHO BHUeTh M3 TOif ke Tabmuuni. B To Bpemsa Kak
HIZKHAE TOPU30HTHI PA3JIMYHBIX IOYB M MATCPHHCKHUE MOPOIH, TPH OTCYTCTBAN
orjieeHus1, MMeIOT 00OBeMHBIM Bec 4atnie Bcero mopsjxa 1,5—1,6, B orneeHHsIx
rOpH30HTAaX €ro BeaMuMHA Bo3pacraer go 1,8—2,0.

YMcHbIIeHHE NOPO3HOCTH H yBealyeHHe oOLEMHOro Beca COTJIACHO YKa-
3HIBAIOT HAa TO, YTO NPU OrJIEEHUN NPOUCXOTUT YIJIOTHEHHE NOUBEHHOU WA
IPpYHTOBOI Macchl. Pa3BuBasi BhiCKasaHHBIE BBIILC IPEJIIOJIOKEHUA, MOKHO
AyMaTb, 4TO NpPH OTJIEEHAH pa3pyllaeTcd MHKPOCTPYKTYypa, Npucylad HM-
HUM TOYBCHHBIM TOPU3OHTAM B HEOTJICCHHOM COCTOAHMM, a Clef0BaTesbHO,
HcYesaeT M BHYTpHArTperaTHas MOPO3HOCTb. IJIEMeHTapHbe YacTHIBI YKia-
AbBaIOTCA 0oJiee IUIOTHO, B pe3yJsibTaTe 4ero M BO3HUKAeT MOPO3HOCTh, OJHM3-
Kas [0 CBOeH BeJIMYAHE K MOPO3HOCTH «HAeaJbHOM IOYBED IPH reKcaroHajb-
Holi 'ymakoBke. Taroe mpeanosoykeHue NOATBe PyKAAETCA TeM, YTO OrjleeHNe, KaK
970 OBUTO MoKasaHo xoTA Obl [locmanosoii (1934), Bnever 3a co6Goit moBkILIEHRE
PaCOBUICHHOCTH MOYBEHHOH MaccHI.
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YMeHsblIIeHIE TOPO3HOCTH NPH Pa3pyIIeHEAN MIKPOCTPYKTYPH O9eHb OTUeT-
amBo Onuto mokasaso Takyke Kumom n Hoyrtcom (Keen and Coutts, 1928). 9t
aBTODPH THIaTelbHO 3aMeIINBAJM HOOYBY € BOXOH, TFOTOBUJIM M3 LOYBEHHOTO
tecta 00pasnsl, BecymwmBagu ux npm 105° m ompepensnum mx obvem. 3Has
yRenbHBIN BeC, OHH BRYACJIAJN U BeiAdAHy noposnaocta. B 39 naygennnx o6pas-
Oax pasidyYHHX HOYB IOPO3HOCTh HOCHe TaKoil 06paboTKA BapbHpoBaja OT
16,5 mo 37,5%, B rpomagEOM OosibLIMHCTBEe ciaydYaeB OyAyunm 3aKII09eHHON
B ropasno 6osee y3kue pamxkn — 23—279%, m B CpelHEM COCTAaBAB OK0J0 26%,
T. e. B OOJBIIAHCTBE CJIy9aeB NOPO3HOCTh NPHIOTOBJEHHHX TAKUM MyTeM
o6pa3noB okasamach OJA3KOH K HOPO3HOCTH «HAEANbHOH IOYBHY B IeKcaro-
HajbHOM ymakoBke. OKHCieHAe TyMyca NEpPeKACHI0 BOJOPOfa IOHHMKAIO
noposrocTh (o6pasun o6pabaTnBanmch Tak jxke) Ha 4—5Y,.

Kak MH yXe yKaswBanm BHINE, HECKOJbKAMA MCCIeA0BATeAMA OHUIIO
OPeJIOskeHO ITOApa3fesATh NOPO3HOCTh HA BHYTPAAITPeraTHYI0 H Me)Kar-
rperaTHyIo, YT0, KOHEYHO, ABJAETCA CYMIeCTBEHHKIM IOAroM BIepej B IO3HA-
HAW NOYBeHHOM moposHOoCTH. Pa3Mep MesxkarrperaTHux Hop, KaK IpPaBmIo,
Oonbine, HeKeIH HOP BHYTpHArrperaTHHIX.

3HayuTenbEO GOJiee CTaphHM NPAHUHMOOM ABJIAETCA MOApasaejeHAe MO-
PO3HOCTH HAa KaOWIJIADHYI0 M HeKANWNLIAPHYIO, KOTOpOe OHJIO IpesIosKeHO
u ycmnerso paspabarmBanoch [losperko (1924). K aromy mompaspenenmio
MHI BepHeMCA HEKe, PaBHO KaK M K HOBEHIIAM NpeJIOKeHAAM B 3TOM obsacTu
Haumnckoro (1947), BmaBarawomero ropasmo Gosnee ApoGHOe mnopapasaesneHne
CKBa;KHOCTH HOYB.

t I3 ckasamBOro BEIIE MH BHAJENH, YTO MOPO3HOCTh HOYB M I'PYHTOB B 3Ha-
YATeNbHON CTeNeHM 3aBACHT OT HX CTPYKTYpPH. ITO, HOHATHO, OTHOCHTCSH
K I0YBaM H TPYHTaM CYTJIMHACTOTO W TJIMHMCTOIO MeXaHAYeCKOTo COCTaBa,
TaK Kak B I'PyHTax W I0YBax MECYaHOTO MeXaHMYECKOTO COCTaBa CTPYKTypa
00KYHO OTCYTCTBYeT. 3[eChb Ha BEJIMYMHY TOPO3HOCTH CYMECTBEHHOE BJIIHs-
HEe MO’KeT OKa3HBaThb MexaHuyecKdil cocraB. [lecuaHne NOYBH W TPYHTH
9aCTO OTJIMYAIOTCA BRICOKOH COPTHPOBAHHOCTHIO, M PasMep 9acTHIN, A3 KOTOPHX
COCTOMT NOYBA MJIM TPYHT, OKa3HBaeTCsl BapbHPYIOMNM B OYeHb Y3KHAX Ope-
Jenax, T. €. IOYBA WJIM IPYHT NPHOIMIKAIOTCS K CHCTEMAaM MOHOXHECIEPCHHIM.
[lopo3mocTh TakmX mOYB M TPYHTOB dYame BCEro BHIPAKAeTCsA BEJHIHHOIE
35—40%. B aT@x cayyasx HOPO3HOCTH MOKeT OHTh 3HAYHTELHO yMEHbLICHA,
ecnd B JaHHEYIO MOYBY HJIM TFPYHT Oy[yT BBeJeHH 9YacTAOH TAKOTO pasMepa,
4TO OHH CMOTYT IIOMECTHThCS B HOpax IpyHTa, T. €. YaCTHOH, NONEePeYHAK
KOTOPHIX MeHbllle, 9eM momepedHAK mop. OuyeBmMaHO, YTO IPA ITOM pasMep
HOop rpyHTa He HM3MeHATCHA, HO 3HAYATEIbHAs 9YacTh dTEX Hop OymeT 3aHATA
BHOBb BBeJeHHBIMH MEJIKHMH 4YaCTALAMH, 9YTO M BHI30BeT yMeHblIeHAE
HOPO3HOCTH.

B nmpmpoaHbix ycnoBHAX TaKHe CiydYad BCTPedaloTcs, OBAAMOMY, ROBOJIb-
HO PeIKO BCJIEACTBAE TOrO, YTO mecYaHble H cyHecdaHwe IPYHTH obiaamaior,
KaK yjKke OBIJIO yKa3aHO, BHICOKOH COPTHPOBAHHOCTHIO, B CHJY 9€TO eife B Opo-
necce mx o6pa3oBaHAA BCe 9aCTUIBI, 0oJiee MU MeHee 3HAYMTEIHHO OTINIAIO-
mgecs MO CBOMM pasMepaM, OKA3KBAOTCA OTMHThIMH. Ho HCKyCCTBEHHEIM
oyTeM MBI MO)KeM NpPHUTOTOBJATH CMeCH 4acTul jwoboro pasmepa. O6mmpHbIe
OmBITH B 3ToM o6aacTm Obiim mpomaBemeHsl OxoruuniM (1929). PesynsTaThl
HeCKOJBKHMX €r0 ONKITOB HpejfcTaBjieHH Ha pac. 6. ,

N3 storo pmcyHKa BHAHO, 49TO OpHM NPUMeIIABAHAA K dYacTHOaMm Oosee
KPyIHRIM 9YacTu1 6ojiee MeJIKAX, PasHOT0 pasMepa U B pasjM4YHOi mponopnad,
nopo3HocTs ymenslnaercsa. Ilpm stom Hambosblee ymeHbllleHme IOPO3HOCTH
HalbuoaeTcs TOrja, Kora cogepskanne Mesakoil ¢paxnum pocraraer 30—409%.
B ofe cTopoHH OT 3TOil Be/IMYMHEH MOPO3HOCTH HapactaeT. Jlanee, a3 Toro e
pHCYHKAa BHJHO, 9TO ¢ HOHMKEeHWEM OTHOLIeHHA AmameTpoB vacram or 1 :1
#0 1 :16 mopossocTh WPOAOJIKAeT yMeHBIIATHCA; NPH AajbHelIIeM jke MO-
HMKeHAH 3TOT0 OTHOIIEHAS yMeHbIIeHAs NOPO3HOCTH yske Oosiee He Habmio-

28



JlaeTcA 7 OHa OcTaeTcsA Ha ypoBHe O0Kojo 209%, mpm cofepsKaHUM MpAMEINaHHOI
Meakoil ¢pakumu, pocrmraiomem 30—409,.

N3 cBomx ommToB OXOTHH JeflaeT CJeAyOliAe BEIBOJHI:

«1. IlopmcrocTs Beex OKaTaHHHX (paKOMi KaK IpaBAMHKIX, TaK W Iec-
YaHHX OPHMeDHO OJUMHAKOBAa W paBHa 36—389%,.

2. IlopmcrocTs cMecm n3 ABYx ¢paKumil KaK DECYAHHIX, TAK M I'PaBANHHX,
IpE OJWHAKOBLIX OTHOLICHHAX AHAMEeTPOB (QpaKuui, BXOAANIUX B CMeChb, H
IpH OJHAX U TeX jKe BECOBHX OTHOLIEHAAX OJMHAKOBA.

40~ : _
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Puc. 6. Ilopo3HOCTE B CMeCAX YACTAN PasnmIBHX (pakmmid (no Oxormmy).

3. IlopmcTocTs cMecm u3 ABYX (paKumii, JuaMeTpH KOTOPHIX OTHOCATCH
Mexpy coboil kak 2 :1, paBHferca cpefgHedl apmPMeTHYeCKOH HOPHCTOCTH
oTaenbHHX (paKuuii, Bxogsamax B cMech. Horjga orHomenme quamMeTpoB Ppak-
nui B cMecH yBejauumBaeTcsi OT 4 no 16, mopmcrocTh CHIBHO yMeHbINaeTcHd,
JOCTAras MAHAMAJILHOW BeJMYMHHE Npa oTHOWeEHAH, paBHoM 16. IIpm cmemennn
¢paknmii, UMeIUX OTHOLIeHWEe A@aMeTpoB Oosbmie 16, mopmcToCcTh TaKas
’Ke, KaKk M B cMecAX M3 paKkuuil ¢ OTHOLIEHMeM AmaMeTpoB, paBHuM 16, mnm
yMeBbIIAeTCs OYeHb HEe3HAYMTENIHHO.

4. Hamnyumiee 3amosigeHNe mop B cmecH m3 ABYX (pakumii ¢ oTHOIIeHHEM
auaMeTpoB, paBHOM 16 : 1 u Gosmbiiem, mosyyaercs Toraa, Korja Bec 3amoJi-
Hawmel ¢pakunm cocrasiaser 30%, ¥ NOPHCTOCTH M3MEHAETCA Majo, KOTNa
cofep;KaHUe 3aIOJHATeNsT Kojebnerca B mpemesnax ot 20 mo 409,

5. Ilpm cMemennn pByx (paxuuii, IMeOWUX OTHOMeHAe AuameTpoB 16
u 6oJjiee, HAMMEHbINAA MOPUCTOCTL CMECH B 2 Pa3a MEHbIIE NOPHCTOCTH OTAEJIb-
HeX Qparuumiy.

Eme MeHbmyI0 HDOpPO3HOCTH, KaK mOKasanu OOKTH OXOTHHA, MOMKHO
NONyYATh, OPUMEHAA cMecH M3 Tpex ®W 4eThpex ¢pakumid. Hammenpmas mo-
pACTOCTh OPM BTOM IOJyYaeTCA NPH TeX YCJIOBUAX, YTO AAAMETD KaKIOH
nocjienymomel ¢pakuun B 16 pas MeHbIme AuaMeTpa UpPefLyIeld @ 9TO BeCO-
BOe cofepKaHMe Kakmoii mocjefyromeil ¢pakuan OTHOCHTCA K COAePKaHHIO
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npeasymeii, kak 3 : 7. [lopuctocTs cMecu n3 Tpex QpaKuMil IpH 3THX yCiIo-
BUAX B 4 pasa MeHbIle, 8 CMECH M3 YeThIpex fpakumii — B 8 pas MeHbLIe mopu-
CTOCTH KaKIOW OTAeNIbHON ¢pakuuu. B cMecax M3 Tpex M 4eThHpeX gparumii
OXO0TAHY yJaBajOCh CHUKATh MOPO3HOCTH X0 4—0Y,.

B npmpope mojo0HEe cMecu GpaKumii, NOBUAMMOMY, eCIM M BCTpedaloTes,
TO KpaliHe pelKo, BCJeACTBHE 4Yero BeJMYHHA MOPO3HOCTH PeJIKO ONyCKaeTcH
Hmke 279%,.

ITogBegem mroru ckasanHoMy B Hactosmeil riase. CyuleCTBeHHHIM CBOii-
CTBOM IIOYBH ABJISICTCA €e IOPUCTOCTh. Benuuuwna mopmeTocTH, BHIpaKeHHas
B TIPpOLEHTaxX OT o0mero 00beMa IOYBbI, MO)KET BapbUPOBATH B MOBOJILHO
wnpoknx mpegenax — ot 25 moutu mo 100%,. HauGosee BoICOKUMM Beuum-
HaMu nopoaHocTu, mopsagka 90%, ob6nagaioT opraHoreHHse FOPU3OHTHI (JIECHBIE
noxctuaku u  Topda). IloposHOCTs mMeperHoiHO-aKKYMYJISATHBHEIX TOpH-
30HTOB Yallfe BCero xapakTepusyeTca BeamymHamu mopsagka 50—609,. Hmxe-
7eKaiye TOPH3OHTH, eCJIM OHM He OTJIeeHE, MMEIOT MOPO3HOCTDb, KoJeGio-
uyrocs oxomo 40—459%,. OriieeHne pe3ko CHHKaeT BeJIMYMHY IOPO3HOCTH,
mosoasa ee mo 20—30 /o.

ComocTapJyieHne BeJMYUH MOYBEHHOW MOPO3HOCTU ¢ MOPO3HOCTHIO «HAEAJIb-
HOIf IOYBBI» IOKA3BIBAET, YTO MOYBEHHBEIE YACTHI(Bl U X arfiperaThl B GOJIbLINH-
CTBe CJyyaeB HMeIOT TeHJEHIMIO pacmosaratecsA HamboJiee MJIOTHO, T. e.
npuGIMKATLCA B 3TOM OTHOLIEHNN K YIaKOBKC ICKCaroHanbHoro tuna. OgHaKo
CHOCOGHOCTh IOYBEHHHX 4YacTHL OOBEIUHATHCA B arrperaTHl  pPasjHyHOIO
pasMepa MMeeT CBOMUM CJIeACTBHEM TOT AaKT, 4TO MOPO3HOCTh BCeX FOPH3OHTOB
IOYBRI OKa3BIBaeTCSI B IPOMAXHOM GOJBLIMHCTBe CJlyYaeB 3HAYHTENBHO BHIIE,
YeM MOPO3HOCTh «MAEAJbHON MOYBBIY IPU FeKCaroHaJbHOM ymaKoBKe (25,95%,).
B meperHoiiHO-aKKyMyJIAATHBHBIX TOPM30HTAaX MOKeT MMeTb MeCTO JBYX-,
Tpex- U 0ojiee CTemeHHOe arrperupoBaHue IOYBE, a B TOPH3OHTaXx GoJee
rilyGOKMX INMPOKOEe pacIpocTpaHeHHMe HMMeeT ODPOCTOe arrpernpoBaHMe, T. e.
clIo}KeHMe MOYBbl M3 MHKPOAITPeraroB, NMpHYeM M YMAKOBKA 3JIeMCHTAPHEIX
yaCTHI| B arrperatax 1 ynakOBKa CaMHX arrperaToB NpUOJMKAOTCA K HaumGo-
Jlee IJIOTHOM.

IMpu orseeHuu MMeeT MCCTO paspylueHde CTPYKTYDbI, BCJEACTBHE Yero
yIaKOBKA' 9JleMEHTAPHBIX IOYBCHHBIX 4YacTHI NpUOIMKaeTcas K Hambosec
IJIOTHOH.

XapaKTepHHIM U151 IOYBEHHOI MOPO3HOCTH ABAAETCA TOT aKT, YTO pasMep
NMOYBEHHKIX MOP 06JafacT 3HAYMTCIbHON PUTMHYECKON H3MEeHYMBOCTBIO B IIPO-
CTPAHCTBE HA CAMOM He3HAYMTCJILHOM IPOTAKEHHH M MOYBEHHYIO MOPO3HOCTH
MBI MOKEM cefe IPEACTABIATH B BHAC NMPOCTPAHCTBEHHOI CeTKHU, y3eJIKH KOTO-
poil (mophr) coobuwialoTeA JIpYyr ¢ Apyrom Gojiec y3KHMHU NPOXOIaMHU.

O ¢opMe MOYBCHHBIX MOP M3BCCTHO BEChMa Ma:lo.



' naea 11

BOJA, HEKOTOPBIE EE CBOIICTBA U IIPUPOJA HEKOTOPBIX
ABJIEHUI, CBA3AHHBIX CO CBOIICTBAMMU BOJBI

Hak MB yBEAMM HmKe, H3 COfep/KaHUA HACTOAIIEH IJaBhl, BOAA OTHIOND:
He IpeAcTaBisAeT co00f IPOCTON YKUAKOCTH, IPA TPAKTOBKEe CBOWCTB KOTOPOM
MEL MOrJIH OH 00OMTACH 4HMCTO (U3MYECKUMM IIPEJCTABJICHHAMU O CBOHCTBAX
KHUAKoro Tesa. Boma, Kak M ceifyac yBHANM, IpeAcCTaBIAeT COGOM BelecTBO
¢ BecbMa CBOeOOpa3HHIMO (M3MKO-XUMHUYECKMMHU CBOMCTBaMH, KOTOpHE H
OKa3HBaOT (OJIbIIOEe BIAMAHME Ha ee IOBeAeHHE IPU CONPUKOCHOBEHUH C MIpPY-
THMH BeIIeCTBAMM M TeJJaMH H, IO CYILIeCTBY rosopd, mo 0oJbIleil 4acTh ompe-
IeJIAIOT BeCh XapaKTep 5TOr0 MOBeeHAA. OTH CBOJCTBA MPOABJIAIOTCA IPU B3au-
MOJEIICTBHH BOJbl ¢ PACTBODEHHHIMU B Hell BelleCcTBAMH He3aBHCHMO OT TOTO,
B KaKoi CTeMeHM AMCOEPCHOCTH — HMOHHOM, MOJIeKYJAPHOH MM KOJIJIOHJIHOM
9TH BelleCTBAa HAXOMATCA; OHA ONpe/esIAIOT B 3HAYMTEJbHOM Mepe W CBOMCTBA
caMoif BOJB KaK ;KMJIKOCTM OpH TeMmepaTypax Beime 0° M Kak TBepaoro resa
npu Temnepatypax Hmke 0°; OHM IPOABIAIOTCA M OPU CONPUKOCHOBEHUH BOJIBI
¢ tBepAnIME TenaMu. COBEpPIIEHHO eCTGCTBEHHO IMOITOMY, YTO 3TH (HU3HMKO-
XAMUYeCKHe CBOHCTBA BOABI MrpaioT 0OJILINYIO POJTb M B ee B3aMMOMICHCTBHU
¢ moyBoii. [loaToMy MBI cumTaeM HEOGXOXMMEIM BBeCTH HACTOAULYIO HCOOJBMIYIO
rJ1aBy, B KOTOPOW paccMaTpPUBAIOTCA 3TH CBOeOGpasHbIC PU3NKO-XHMUYECKHE
cBoiicTBA BOJHI, a TaK;Ke HEKOTODHIe [pyTHe sABJIEHHA, KaK, HallpuMep, 0CMOTH-
ycCKMe, KANMJIAPHHE M T. .

1. CTPOEHUE M CBONCTBA BO/bl

Hak xopomo #3BeCTHO, XAMAYECKAM COCTaB BOIH B 061ieM BAge XapaKTepH-
syetcss popmynoit H,O. Ognako 310 He 3HAYAT, YTO MOJIEKYJIH BOJHI, MMEIONIHE
COCTaB, XapaKTepU3yeMblil TOJILKO YTO MPUBEleHHON (OPMyJIIOil, IpeIcTaBIAIOT
€0G0I0 37IeKTPHYECKH HeTPaIbHbIe Tea. Ele B KOHIE MPOIIOro CTOJIETHSA TPY-
mamu MeHaeseeBa OBUIO ITOKA3aHO, YTO MOJIEKYJHl BOABI CIOCOOHH BCTYNATh
B COeIMHEHHE C MOJIeKYJIaMH PacTBOPEHHOTO BellecTBa, Ha OCHOBAHMH Yero
MennesneeB m co3xa ¢cBOXO rAAPATHYIO, AJIA, KaK ee OPUHATO HA3HBAaTh Telephb,
compBaTHy10 Teopmio pactBopoB. Heckonpko mosmnee Habaykos mowxasad,
4TO ABJIGHAA TMAPATALAM, AN COJbBAaTAlMH, PACIPOCTPAHAIOTCA M HA MOHEL
Unem MenneneeBa mocie MHOrojeTHed 6GopbOH mosnyumnu BceoOilee NpH-
3HaHWe, N HAa HAX (asmpyeTcsi COBpeMeHHOe ydYeHHe O PacTBODax.

B ocHoBe B3amMOMeNCTBAA BOAH € PAcTBOPEHHHIMM BeLIECTBAMM JIeKaT,
COTJIACHO COBPEMEHHBIM BO33DeHMAM, CJIEAYIOIINe ABJIEHUA.
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Monexyna BOgsl, COCTOAILIAaA, B COOTBETCTBHA C KJIACCHMIECKAMH BO33pe-
HUAMHA, W3 ABYX aTOMOB BOJOPOAA W OJHOIO aTOMa KACJIOPOAA, WJIH, TOYHEe
roBops, W3 ABYX OJHOBAJIEHTHHIX MOHOB BOJOPOJA M OMHOrO ABYBAJIEHTHOTO
MOHA KHACJ0pOAa, He ABJIAETCA DHEPreTMIeCKH HeHTPaIbHOH, KaK 3TO MOKET
IOKa3aThCA Ha HEePBHI B3rJAX, ACXOAA U3 PAaBEHCTBA CYMM OTPHIATEJILHEIX
M IOJIO)KATEbHEIX 3aPAXOB.

9T0 OTCYTCTBHE JHEPreTHYECKON HEATPAJLHOCTH MOKHO IPEACTABATh H
00BACHATE ABOAKAM 0GpPasoM.

Yame Bcero MoJieKys1y BOAH MM, KaK OPHHATO ellle TOBOPHTh AJISl Kpart-
KOCTH,— T'ApOJIb — M300pasKal0T B BHMAE TaK HA3HBAEMOro HANOJNA, T. €.
TeJla ¢ MABYMA IOJIOCAaMH, HECYMAMA 3apsAAH NPOTHBONOJIOKHOIO 3HAKA.
Hanmume aByXx nomocoB y Tesna, Ka3ajloch OBl 3JIeKTPHYECKH HEATPAILHOTO,
o0BACHAETCA TeM, 9T0 HOHH BOJOPOAA M KHCIOPOAA B THAPOJIe PACIONIOMEHH
B BepIIMBHAX PaBHOOEIPEHHOrO TPeyrojibHAKA, IpAYeM Yrojl y BepmOHH Tpe-
yTOJbHEKA, 3aHATOM moHOM Kmciopona, pasen 105° (Ilaymmar, 1947), a mpm-
Je)Kall@e CTOPOHBI TPEYTrOJbHUKA T. e. paccToandsd Mexpuy momamm HY m
monsamn O~ ~, paBun 0,96 A B rasooGpassoM cocrosiuam, @ moBagamomy, 0,99 A
Bo mpay. CxeMaTHYeCKOe CTpOEHAe MOJIEKYJIH BOAK M300pakeHO Ha puc. 8,a.

[mameTp Monexkynn Boxu B mesoM paseH 2,76 A. ComocraBisa 3Ty Besm-
4YuHy ¢ 005eMOM rpaMMOJIeKYJH BOAH, paBHEM 18 cM3, Mu Ges Tpynma Mokem
YCTaHOBHTB, YTO MOJIEKYJIH BOJXH XajKe B ;KHJKOM ee COCTOSTHAA PaCIOJIOKEHH
OUeHb PHIXJIO. B camoMm aese, 06beM MOJIEKYJIH BOAH V, eciim MH OpEMeM IS
Hee mapooOpa3uyio ¢opMy ¢ mmaMeTpoM, paBHHM 2,76 A, pasesn:

= %nﬁ = 4,19 (1,38-1078)2 = 11.10724 cm®.

Ecnm M npepcraBmm cefe, 9T0 MOJIEKYJIH HAaXOOATCH B KyOHYecKoil yma-
KOBKe, TO CyMMapHHIH 00BbeM UX, BKI0Yadg H IPOMEKYTKA MeXAy IMapaMd,
B OHOU I'PaMMOJIeKyJie OGymeT paseH:

6,06-10%2 (2,76 -1078)3 = 12,74 cm?,

rae 6,06-10%% ects wmemo Asorappo.

Ecnm e upencraBmTh ceGe mapn HAXONAMAMACA B TeKCarOHAJILHOM
YIAaKOBKe, TO WX CyMMapHHIA 00beM, OIATL-TAKA BKIIOYAsA IPOMEKYTKH, OKa-,
JKETCS PaBHBIM: .

25,95
.1023.11.10-24 ’ — 3
6,06-1023.11.10 (1 + 74’05.)—9,0 cm3,
rae —32’?)2 eCTb OTHOMeHMe o0beMa HPOMEKYTKOB K 00BeMy caMAx mapoh

(em. rmaBy I).

Takmm o6pas3oM, B TO BpeMA KaK HCTAHHHEIE 00beM OXHON I'PaMMOJIEKYJIE
paseH 18 cm3, Brruucaenne gaer uam ot 9,0 mo 12,74 cM3, 1. e. Besrmumny, 3HA-
9UTeJIbHO MEHBIYIO, A3 S2r0 M AIBCTBYET, 9TO MOJIEKYJIH B KAJKON BOJE pacmo-
NoKeHH 04eHb pHX0. DAaKTHYeCKA HA KAaKAYI0 MOJEKYJy BORAH HPHXOMHTCH
00beM, paBHHIA

18
e = 29,7.1072¢ cM3,
6,06 - 1023 9,

Ecam sToT 06B6M MEt npeacTaBuM cebe B opme Kyba, To ero peGpo, a cie-

MOBaTeJIbHO, @ AHaMeTp BIOMCAHHOTO B HEro mapa OKaKeTCHA PaBHHIM

V29,7102 — 3,110 cw,

B TO BpeMA KaK JAaMeTp MOJIe KYJH BOIE Ha caMoM fene paB eH 2,76-1078 cm.
ITO ABNAETCH elle OJHON AJIIOCTPAnAell PHIXJIOCTH PACHOJIOMKEHHS MOJIEKYJ
B KE[IKOH Bofle. B ueM jxke 3akiouaeTcA mpmamHA 3TOH PHIXJIOCTH?
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Bnaromaps onmmcaEHOMY BHIIe CTPOSHHIO MOJIeKyJhHl OHa sABJAeTCA
RUIOJIeM, TaK KaK OTPHANATEJILHHI 3apAf ee COCPeIOTOYeH Ha ONHOM KOHIe
(B BepmEHE TPeyTroJbHUKA, 3aHATOH HoHOM O™7), a IOJIO}KMTeJIbHEII — Yy OCHO-
BaHAs TpeyroibHMKa, oGpasosaHEOro moHamm H*.

BemencTeme Takoro pacmosno)keHMA 3apsAMOB, THUAPOJH CHOOCOOHH BCTy-
maTh B CBA3b KAaK MeKAy c000ii, OPUTATABAsACh ONUH K APYroMy IIOJIIOCAMH
¢ 3apsAfaMd OPOTHBOIOJIO}KHOrO 3HaKa, TaK M C ADYTUMH TeJIaMH, AMEOI[AMA
TOT BJIA WHOU 3apAMX, HANPHAMEP C IOJIOKUTETbHO MJIA OTPALATEILHO 3aPSKeH-
HHIMA HOHaMH. B mociepmeM ciyyae INPUHATO FOBODHTH O TaK Ha3kIBaeMOW
rugpaTtagui HOHO B, KoTopas
COCTOAT B TOM, 94TO JAMOJILHHE MOJe-
KyJaH BOAH (rmaposd), NpPATAHYTHE
HOHOM, 06JIaJA0MuUM 3aPAJOM TOTO NJIH
AHOTO 3HAaKa, 00pa3yloT BOKPYT Hero |
BOZHYI0 — I'MAPATAaUHOHEYI0 — 0607104~
Ky, KaK 3T0 IIOKa3aHO B cXeMaTHye-

CKOM BHJe Ha pmc. 7, rie usobpakeH

TOIOKHTEIbHO 3apMKeHHNN HoH Ha- (+H0 —)

TPHAA, OKPY)KeHHHIH [MOOJSAMU BOJH.

0%H+

Ilpyroe o0BbAcHeHmE TOro ;Ke ABIIe- N
HHA 3aKJI09aeTcA B clienyomeM. Bomo- |
po1, HMeoIAl OXHY CTabHIbHYIO Op- 0;)(

oury, cmocoGeH o6pa3oBaTh, BOOOGIIe
ropopsA, JAmMb ORKHY KOBaJICHTHYIO
cas3s. OqHAKO, HECMOTPA HA 3TO, OKa-
SBIBACTCSH, HTO B HEKOTODHIX CIy4afAX pye 7, TmpparmpopamEmE mOR RaTpHs,
BOJIOPOl MOKeT NIPHTAHYTh K Cebe M oKpysKeRHHE AMIONBHKME MOJEKYJIaMH
TEM CaMEIM CBfA3aThb MeKAYy co6Goii aBa BOJIBL.

atroma. B aToM ciyyae Bo3HMKaer yike

HOHHAfA CBA3b, T. €. CBA3b, B 0CHOBE KOTOPOil JI)KAT KYJIOHOBCKOe NPHUTSKeHAE
Me)KIy PasHOMMEHHO 3aps)KeHHmMH TejaMu. OGpasoBaHMe BOXOPONHOU CBA3H
MeskAy aHmoHaMm X~ cXeMaTW4eCKM M300pakeHOo HA pHC. 8, 6, KOTOPHIA MH

/
[ X

+H,0

N
\
|

a g

Pmc. 8. Crpoerme MoOJIeKyJnl (¢) M BomOpogHaA c¢BA3b mo Ilaymmary (6).

sammcTByeM y Ilaymmmra (1947). Tpersero ammona, m306paKeHHOr0 Ha 3TOM
PHECYyHKe IYHKTAPOM, OPOTOH BOAOPOJA HPHATAHYTH Y)Ke HE MOKeT, TaK
KaK OphGImKeHAI0 3TOrO TPeThero aHAOHA K IPOTOHY BOJOPOAA MemaloT
ocTajbHBIE Ba aHHOHA.
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Takas BogopogHas CBA3bL OCYIIEeCTBJISIETCA TeM Jierde, 4eM GoJiee 371€KpOOT-
pEuaTeJbHE ! aTOMH, coefWHseMEHe MOHOM Bojopoma. HamGosee amekTpo-
OTpPHLATEJILHEIM ABJAeTcA HOH (ropa, 3a KOTODHM B HUCXOAANEM HIOPAJNKE
CJIelyl0T MOH KACJIOPO/ia, MOH a30Ta ¥ T. . Bilarogaps BHICOKOI 3JIeKTPOOTPH-
HaTeIbHOCTH HOHOB KHCJOpPOJa BOAOPOAHHI HOH 0COO0eHHO JIeTKO o0pasyeT
BOIOPOJHEE CBA3H ME)KAYy HMMH.

Benencteme aToro rmaposim MOryT JIeTKO acCOINMAPOBATHCA MEMAY CoOOM
B KOMIUIEKCHI, IIPDAYEM MeKAy THUAPOJAAMHM U BO3HMKaeT BOJODOJAHAA CBA3b.

Taxum o6pasom, GyneM Jim MH DOAXONMUTH K MOBENEHMIO TMAPOJEH ¢ TOIKN
3peHUs] UX AUIOJILHBIX CBOMCTB MJIM ¢ TOYKHU 3PEHHsA BO3MOKHOCTH BO3HUKHO-
BeHHA BOJOPOAHON CBA3M,— pe3yJabTaT DOJy4YaeTcHd ONMH M TOT 3Ke: MOJIEKYJIHl
BOXH CcHOCOGHH o00pa3oBaTh APYTr ¢ APYTOM KOMILIEKCH.

B nanbueiimem, B umensax ymo6cTBa m3i0KeHHA, MH OyxeM HOJIb30BaThCA
OO0 NpeMMyN[ecTBy IePBHM IpeAcTaBjieHAeM, T. e. OyAeM paccMaTpHBaTh MO-
JIeKyJIHl BOAH KaK Aumonu, He 3abnBasg, OXHAKO, YTO B OCHOBe ABJIGHUS BCE
’Ke JIeKAT BOMOPORHAA CBA3b.

Bnarogapsa onmcaHHEIM Bhille CBOICTBAM BOJAA mpeAcTaBiaAeT cOGON COBO-
KYMHOCTh JAIOJIBbHEIX MOJIEKYJ, KOTOpHeE B 00meM He MMEIOT KaKoi-au6o om-
penteneHHoll opueHTaumd. OJHAKO YacTh 3THX MOJIEKYJl acCOLMAPOBaHA ApPYyT
C IPYTOM B HeOpPOYHHIE M BPEMEHHO CyIIecTBYHOMHAEe KOMIJIEKCH, KOTOphIe He-
OpecTaHHO MCYe3a0T U HapoKkRaloTca BHOBb. Hexoropas yacTe rupposeis Mo--
/eT oOpa3oBaTh n OoJiee CIIOMKHEIE arTperaTsl, ye nNpabamKaoIAecs K TAKIM,
KOTOpHIe MH MO;KeM Ha0miogaTs B BOJe, HaXoAAme#dcsa B TBEpPAOM COCTOSHHWM.

B saBacmMocTu 0T TOro, CKOJABKO TMAPOJEd BXONAT B KOMOJEKC, MOKHO
pasnamdaTh MOHOTAAPONHA, UTUAPOHA, TPpATUAPOau 1 T. A. CTemenn accomum-
poBaHHOCTH THApPOJeH HamgaeT ¢ HOBHIUEHHEM TeMIEpPaTyphH, KaK 3T0 OnL10
noxkazano Pamanom um Pao (raba. 9).

Tabamua 5
Conep:kauue (B %) MOHO-, [H- H Tpuruaponeii B BoAe
Opu pa3HOH TeMOepartrype

(no Pamary m Pao, nmrupyio no ®@puumany, 1935)

' Bona npu
Bag MoneKys Jlen
0° ) 4° 38° 98°
H20...........’O 19 | 20 | 29 | 36
H0)p . . . . ... ...l 4 | 58 | 59 | 50 | 51
(H,O)a..........l 59 | 23 | 21 | 21 | 13

CyinecTBOBaHMe TOJBKO YTO ONMCAHHKIX IEjpoieil GHIIO mO3AHEee MOXBEpr-
HyTo coMHenuio. bapuan u @aynep (Bernal and Fowler, 1933) BBesnn HoBmIe
npencrasiiennsa. CoracHO DOCI€THUM, MOJIEKY JIBl BOJKI CBA3HBAIOTCA B TPYIIIH
00 NATH, MPAYEM OHA MOJIEKYJla HAXOJUTCA B LEHTpe, a OCTajbHEE pacmojia-
raloTcsi BOKPYT Hee, IO yTiaM TeTpadnpa. CBA3b MeKAy MOJIEKyJjaMA ocymie-
CTBJsAETCA 3a c4eT [00aBOYHBIX BaJIEHTHOCTEH KHUCJIOPORA W BOXOPOAA.

CmocoGHOCTh MOJIEKYaT BOAH acCOMMMPOBATLCA APYT ¢ APYToM M CO3JaeT
DBIXJIO@ WX pacHmoJIoKeHHe, 0 KOTOPOM MH Tropopuiu Buue. Dpmuman (1935)
yKasniBaeT, 4To ecyim O Boja mpejcTaBsiissia co0O# IJIOTHO YHAaKOBaHHOE CO-
Opanne momexkya ¢ pamuycom 1,38 A, To ee maoTHOCTH paBHAMack Ger 1,84

1 J/1eKTpoOTpHIATeILHEIM CBOMCTBOM HA3HIBAETCSl CHOCOGHOCTH aTOMa B MOJIEKyJe
NPATATNBaTE K cefe BJIEKTPOHHI.
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sMecTo eamHuuu. M3 aToro Tamske ciefyeT, 4YTO B3aMMHOE PAaCHOJIOKeHHe
MOJIEKYJI BOAB CHUJIBHO OT/IMYAeTCH OT TAKOBOI'O Y IPOCTON KAXKOCTH.

ToT part, YT0 MoseKysl BOAK 06,1aA10T BIIEKTPHIECKAMH IOJsAMA, 00yc-
J0BJIMBaeT M YPe3BhIYaliHO BHICOKYIO pacTBopAOINyI0 cnocobHocTs Bomnl. I'ma-
paTauud, MAM CoJbBaTauMsA, T. e. o0pa3oBaHHMe XMMHUYECKOH CBA3H MeKmy
MOJIeKyJ1aMi BOJbI M PacTBOPSAEMHIM BellleCTBOM, ABJIAETCA IJIaBHOM aKTHBHOM
NPAYMHOM pacTBOpeHHs, Kak 3To mopuepkusaeT DpmnMan B LATAPOBaHHOM
yse paGorte (1935).

2. THIPATALINA HOHOB

Kak Gbuio ykasano Beime, 1nmosam BOAH MOTYT NPHTATHBATHCA HOHAMH,
BCJIE[ICTBIIE B3aMMHOTO NPHTIKEHUs OJIIEKTPHYECKAX 3apAfoB, NPHACYINHAX,
C OJHOJ CTOPOHH, HOHY, a C ApYyToii — momocaM rugponei. fIsnenme 510 Ha-
3bIBaeTCA TypaTalyell HOHOB U BRIpaKacTcsA, B KOHEYHOM cYeTe, B 00pa3oBaHunA
ruapaTHoOi 000JI0YKH BOKPYT HOHOB, COCTOSNIed H3 NPATAHYTHX HMOHOM
MOJIEKYJI BO/IbI. Y YHTHIBaA Pa3iUYHHIl pa3Mep HOHOB, MOJKHO 3apaHee IpeIBU-
AeTh, YTO BeJIMYMHA dTHX TMAPATHHIX 000s09eK OyneT y pasHEIX MOHOB pa3jimd-
noii. Uem Gosbuie paguyc noHa, TeM ¢ MEHbIIEH CHJION OH MOYKeT OPHTATABATH
THIPOJM 1 TeM, CJjeJ0BaTelibHO, 000JI0YKa MO/KHA OKITH TOHBIIE.

B nurepartype nMeeTcss HECKOIBKO ONpeiesIeHUil CTelleHn M'MapaTaluy HOHOB,
KOTODYI0 IPHHATO BHpa)kaTh YUCJIOM MOJEKYJ BOAB, HOPATAHYTHX OXHUM
MOHOM. OTM onpefe/eHUs BecbMa HPOTHBOPEYABHI, He COTJIACOBAHHI OHO C
ApyTUM H B HacTosllee BpeMsa ¢(uamdecKas XMMMs, HOBAJAMOMY, He pacmo-
naraer Gojlee unm MeHee MOCTOBEPHBIMM BeJIMINHAMHA CTeNEHU THApATALUU
HNOHOB.

Tem ne Menee, ofHAKO, MK NpPUBEJEM HECKOJLKO pANOB nmdp, XapaKTepH-
3yIOmMX THApATALNIO MOHOB, IPHHAJ/JIE’KaNlAX Pa3HkIM aBTopaM (cM. Tabu. 6).

3. OCMOTHYECKHE ABJEHUA

fIBnenns, HasmBaeMble OCMOCOM M OCMOTHYECKMM [JaBJeHAEM, KaK M3Be-
CTHO, 3aKJIOYaloTCA B cjepylomleM. BosnmeM cocyn ¢ Tak HasniBaeMOHl moJy-
HOPOHUIIAEMOM CTeHKOil, T. €. ¢ TaKoH CTeHKOH, Yepe3 KOTODYIO MOFyT HPOHH-
KaTb MOJIEKYJIbl PACTBOPHTENIA, HO He MOTYT IPOHMKATh MOJIEKYJIH PacTBODEH-
HOTro BelllecTBa. B KavyecTse TakuX COCYJ0B Halle BCeI0o IPUMEHAITCSA COCYIH
M3 MOPUCTOM TJIMHBEI, B CTEHKAaX KOTODBIX HAaXOIMTCA B BHAAE ILUIEHKH OCAJOK
KeJIe3sMCTO-CUHepoAnCTOi Menm. Ecnm M Takoif cocyx HAamoJHHM pacTBO-
pOM KaKoro-Hubynab BellleCTBAa M NOTPY3UM €ro B APYroil cOCYX ¢ GHCTHIM pac-
TBOPHTEIEM, TO PAacTBOPHUTE/lb HavyHeT HPOHMKATh B cOCyX ¢ pactBopoM. Ecim
3TOMY NPOHMKHOBeHMI0 OygeT NpOTMBONOCTaBJIeHa Kakasg-ambo cuia, Hampu-
Mep B Buje crTon6a PTYTM WM Kakoii-1u6o Apyroit »KMIKOCTH B MaHOMeTpe,
NPUCOEMHEHHOM K COCYRY ¢ PacTBOPOM, TO MOKHO OOHApPYHTb, UTO NPOHMK-
HOBEHUC DAcTBOPHTEJS B COCYJ C pacTBOPOM CO3[aeT B JTOM IIOCJIEAHEeM
HeKOTOpoe faBjieHHe. fIBJleHNe IPOHMKHOBEHHA DacTBOPUTENSA B PacTBOP
yepe3 IOJIyIPOHMIaeMyl0 IepelNOHKy Ha3kBaeTcA 0CMOCOM, a pas-
BHBaIOLIeeCA B COCyJAe C HOJYIPOHANAeMOH CTeHKOil JaBjieHde Ha3hBaeTCHA
ocMmornuyeckum gaBuaeHnueM Ilocreqnee monumnsaerca ompepe-
JIeHHBIM KOJIMYeCTBeHHbIM 3aKOHOMEDHOCTAM, ycTaHOBJIeHHNM Bant-T'oddom.
Bakneiimasa u3 2TUX 3aKOHOMeDHOCTell 3aK/I04aeTcd B TOM, 4TO OCMOTHYe-
CKOe [laBjIeHHe, pa3BHBaIOlNeecss B COCyJe ¢ PaCTBOPOM, PAaBHAETCA TOMY raso-
BOMY [aBJIEHHIO, «...KOTOpoe Habaiofanoch OH, ecm MH IpeacTaBmM ceGe,
YTO PacTBOPHTENIb y/ajieH, a pacTBOPeHHoe BelllecTBO B opMe rasa 3aHAMAaeT
OpA 3TOW e CaMoi TemmepaType TOT ke 00beM, YTO W pacTBOp, MJIH, ApPY-
TMMH  CJIOBAMHA: MOJIKYJIH PaCTBOPDEHHOTO BellleCTBa IPH OCMOTHYECKAX
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Tabnunma 6

Ygpena rogpaTalyl HOHOB (YMCIAO MOJeKyJ) BOMLI HA OJMH HOH) H pajHdychl FHAPATHPO-
BaHHBIX H HETHAPAaTHPOBAHHKIX HOHOB

[maTaposano no paGore I'pymepa m @orens (Gruner und Vogel, 1950)]

HanMeHOBaHMe HOHOB

ABTOpH
Hl Li I Na l K Rb Cs Mg \ Ca Sr Ba
PalumycH HermpaTEpOBaHHHX HOHROB (B A)

3axapmasern (Za- | | i

chariazen) . . .| — | 0,68 | 0,98 | 1,33 | — - 0,89 | 1,17 | 1,34 | 1,49
TFonspmmanT(Gold-| )

schmidt) . . . ‘ —| 0,78 0,98 | 1,33 | 1,49 | 1,65 ’ 0,78 | 1,06 [ 1,27 | 1,43

Pag@ycH rENPpATHPOBAHHHX NOROB (B A)

Wermnn (Jenny). .| — | 10,03 | 7,90 | 5,321 5,09 ' 5,060 | — - — -
Ianasmars (Pall- ’

mann) . . . . . —| 73 |57 |38 |36 |36 (108 |96 |96 | 8,8

i
YUncaa regfpaTandE (MOJEKYJ BOJAK Ha OJUH HOH)

Puzendenpn u

Peiirroasn (Rie-

senfeld und Rein-

golz) . . . .. 1 |68—158| 60—70| 22 - — | 40 28 — —
Pemn (Remy) . .| 1| 12,6 | 8,4 4,0 | — — 13,3 | 10,0 | 8,2 | 4,1
INanabmann (Pall-

mann). . .. .| 1| 10 5 1 0,5 0,2 33 22 21 17
Bparnuarep m Pa-

rarape (Brintzin-

ger und Rata-

naret) . . . . . 11 15 8 4 — — | 21 22 — 14
Bypuon, Posrep

u X»3H (Bourion,

Ronger and Hun)| 1 | 14—13| 9—11| 5—6 | — — |20—23{19—22| — |18—22
BabpoBcknmii, Be-

aum @ Barmep

(Babrowsky, Ve-

lisch und Wag-

ner) . . . . .. 1] 13—14| 8—9 | 5 — — - — — -

mpomeccax IMPOM3BOASAT Ha MOJYNPOHANAEMYI0 IEPEINOHKY TO jKe CaMoe AaB-
JIeAde, KaKoe OHH NPOH3BOAMIE OHl B ra3o00pasHOM COCTOSHHH Ha CT€HKH
OGBHIKHOBEHHHIX COCY/0B LpH TOH ke CaMOil KOHNEBTpPAmUA W TOil ke CaMoif
temneparype» (HaGayxos, 1936).

BennumBa ocMOTM9ECKOTO MaBieHAS NOJYMHAETCA TOMY jKe 3aKOHY, 4YTO
U Be/IMIMHA [aBJeHUA rasa:

P=R.c.T,
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rme P — ocMOTHYeCKOe AaBlIeHAe PAaCTBOPEHHOTO BEINECTBA;
R — rasoBas mocTOAHHAA;
¢ — KOHNEHTpamds pacTBOpa;
T — acbomoTHasA TeMmepaTypa.

flBnenus, cBA3aHHERE ¢ OCMOTHYECKHAM [JaBJIeHHEM, H YNPABIAIAE dTHMA
AIBICHAAAMA KOJIM9eCTBeHHbIe 3aKOHOMEDPHOCTH NPHBJEKATCA MHOTAMH HC-
cleffoBaTeIAMA, KaKoBH, HanpmMep, @arenep, Matrcon, Anster m Hypwmme
o [p., AaA o6'bACHeHHAA ABJIEHAN NepeBIKeHHs Bnard B mogse. IlosTomy Ham
HYKHO IIO3HAKOMHTHCSI C COBPeMeHHHIM COCTOSIHHEM BoIpoca 00 ocMmoce H
OCMOTHYeCKOM jaBjeHmH. Ha mepBHii B3rasaj Takag HOCTAaHOBKA BOIpOCa
MO;KeT moKa3aThcs crpanHoil. [loraTAsA 06 0ocMOTHYeCKOM KaBIeHAR B 06 0OCMOCe
TaK JaBHO BOLIUIA BO BCe y4eGHAKA XMMEA M QH3MYECKOd XAMHEH, BIIOTH JO
CaMBIX 3JIeMEeHTapHHX, YTO BO3BpalleHMe K 3TOMY BONpOCY B HACTOsIeH
pabore Mo;keT moKa3aThes manmmaaM. OgHAKO 3TO He TaK.

Henp3ss He mpmaHaTh TOro, 4TO sIBIEHEE OCMOCA W ero KOJIMYeCTBeHHOE
BEIDa)KeHHe — OCMOTHYeCKOe NaBjieHAe — HOJY4Hid BechbMa O00CTOATENIbHYIO
MaTeMaTH4eCKyI0 pa3paboTky. B aTom He TpymBO yGemmThCsd, 3arisgHYB B JIIO-
60l coBpeMeHHHI y4e0HAK AJE MOHOrpag@io, TPAKTYIOMOe BOIPOCH XAMH-
deckoii TepMopmBEaMaKd. OQHAKO OT 9TOr0 MaTeMaTHIECKOTO ONHACAHHA ABIIe-
HHUA elle BeChMa JaJIeKO [0 NO3HAaHAA ero cymHocTd. U 3T0, HECOMHEHHO,
BCCbMa SICHO HPENCTAaBIAN cefe caM cO3maTesb TeOPHH OCMOTHIECKOrO JiaBile-
nus — Barar-Todd. B ogmoit m3 cBomx paGor on{nmmer: «OnATH nepey HaMH
cronT 6 ecume b HEHIA! IO CymecTBy roBops, BOIPOC: 9eM BHIBHIBAaeTCH
ocMoTAYecKoe AaBieHme? [eiicTBATeBHO, KaK yiKe YKa3HBajloOCh, MEHSA HHTe-
pecyeT TOJILKO ero BeJIMYMHA; MOCKOJIHKY yCTaHOBJIEHO, YTO OHA paBHA BeJlH-
YAHe Ta3oBOro AaBJICHASA, HOCTOJBKY MOKHO CKJIOHATHCA K NPEANOJI0KeHHIO
0 MexaHm3Me, nofo6HOM razosomy. Horo ato BBogmT, ogHAaKO, B 3abayKAeHne,
TOT MOJeEeT HPOCTO OTOGpOCHTSH? pasMUmMJIIeHAT 0O MeXaHA3ME)
(1892, murapyio no OctBambay (Ostwald, 1918)].

Cam OcTBanmbp BuoosHe conmpapuanpyercsa ¢ Barr-I'opdom B aTom Bompoce,
roBOPA: (... 9TO Ke KacaeTcs NPeJCTABIICHAH O CHAJIaX, KOTODHeE 3[ech NPAHA-
MaloT y4yacThe, TO AJisA KJIaCCHYeCKOH TeOPHH 3TO BOIPOC COBEPIMEHHO BTOPO-
cremeHHniiiy (Ostwald, 1918).

OTH NPH3HAHASA KIACCAKOB HEMEIKOIl IIKOJIK IPeACTABISAIOT A7l HAac celdac
uHTepec ¢ ABYX CTOPOH. Bo-mepBHX, OHE CBHETEILCTBYIOT O HOPA3HTEILHOM
OTCYTCTBMH y Ha3BaHHHIX y9€HHIX IHITAABOCTY HAYYHON MHEICJIA; OTDaHAYABAACH
YCTaHOBJIeHNMEeM KOJMYeCTBeHHBHX 3aKOHOMEPHOCTeH, OHA He IPOABIAIOT 3Kejla-
HHA 3arjAHyTh B CYITHOCTb ABJeHNA. CTpeM/IeHAe K NO3HAHAIO HCTHHH 00bAB-
Jserca GecoesibHHIM, 2 HEIIO3HABAEMOCTh — eCTeCTBeHHKIM aTTpHyTOM H3ydae-
MOTro SABJIEHHSA.

Bo-BTOpHX, 3TH BHCKa3KHBaHAA CBAAETEILCTBYIOT O TOM, 4TO JajKe y OCHO-
BOMOJIO}KHHKA YyYeHMA 00 ocMoTmdeckoM HRaBjiesmm — Baut-I'opda me OO
IOJTHOI YBEPeHHOCTH B TOM, YTO €ro HmpeAcTaBJeHASA O MeXaHA3Me OCMOTH-
4eCKOT0 MaBJIeHHA OHJIA BIOJTHe GeCCIOpHEIMH.

Mesxay TeM KasKablil, KTO IKITAaJCs COCTABUTH ce0e mpe/CTaBIeHHEE O Mexa-
HHU3Me fAABJIeHM, JIGYKAIlAX B OCHOBE OCMOTAYECKOTO JaBJIEHASA, XOPOMO 3HaeT,
4TO CcAeyiaTh 3TO He Tak mpocro. «Hmaccmueckme» mpepcTaBIeHAsA IO JTOMY
npenMery, m3obpajkaiol#e pacTBOPEHHOE BEIECTBO HAXOAAMEUMCA KaK Ol
B ra3o00pasHOM COCTOSHAM, OpPAYEM OCMOTHIECKOe NaBJIEeHAe BHIBHIBAETCA
yZAapaMd MOJIeKYJI 3TOr'0 BemIecTBa O MOJyIPOHANAeMYIO CTeHKY HJia, Hao60opor,
0 BHEIIHIOI IOBEePXHOCTH PacTBOpPA Ha ero rpaHmme ¢ rasoo0pasHoil asoi,
BCTpeYaloT OYeHb MHOI'0 BospakeHmil. He ynmBmTen»HO mO3TOMY, 9TO BOHmPOC
0 CYIHOCTH, O MeXaHH3Me OCMOTHYeCKOr'0 JaBIIeHAA He CXOJAT CO CTPaHMAI

1 Paspagka Hama.— A. P,
2 Paspsagka Bama.— A. P.
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crmenEasbHLX KYPHAJIOB, XOTA YHCJIO paGoT, mOCBALIEHHHX 3TOMy BONPOCY,
He TaK BeJIMKO I HAKAKUX HOBHIX TEOPHUIl, KOTOPHIE 3aCJYKUIU OB BceoOIero
OpA3HAHMASA, HOKA He mpeiIoykeHo. Me)ky TeM BooOiIe TAKMX Teopmil J0BOJIbHO
MHOTO U IpdA 3TOM BechbMa pa3HooOpasHbix. Mm He GyneM BXoauTh B X pac-
CMOTpeHde, BO-IEpPBHIX, IOTOMY, 9TO aBTOP HACTOSMe:d PaGOTH He ABJAETCH
CHenMAJIACTOM B 3TOH 00JIacTH, BO-BTOPHIX, IOTOMY, 4TO 3TO AaJIEKO YBEJO
On Hac oT Hem@LpefCTBEHHON TeMHl Hauleld paboTHI, I/ KOTOPO# 3TH TEOPHH
HAYero CyImecTBeHHO HY;KHOTO He RAlOT, M B-TPETbUX, IOTOMY, 9TO CaMH 3TN
TEOpHH ellle HACTOJIHLKO CHOPHH, YTO MX NPHMEHEeHHe K KOHKDPETHHM CHCTeMaM
BpOfie mOYBH IO MeHbineil Mepe mpes;kaeBpeMeHHo. WHTepecywolimeca MOryT
o3HaKkoMAThCA ¢ paboramn Mmupmeint (1914), Tuna (Thiel, 1940), Metkaga
(Metcalf, 1940 m 1941), ®penenrarena (Fredenhagen, 1935), Meitepa (Meyer,
1945), a mo mpmBemeHHO#l B 3TMXx paGorax OuGnmorpagmm DPOCIENUTs M BCIO
ncropmio Bonpoca. Ero coBpeMeHHOe cocTosiHMe B 1[e10M BechMa XOpPOIIO OXa-
paKTepH30BaHO ciaexyomuMu ciaoBamnm akan. 1. A. Habnykosa: «Ilouemy ocmo-
TAYECKOe JaBjieHle paBHO razopoMy? BoTt Bompoc, Ha KOTODHIA K0 CUX IOpP MHI
He HMeeM oOIpefesleHHOro orera. HeKoTophe mccieoBaTesn, YBIIEKUIACH
BHIIICYKAa3aHHOM aHAJIOTWeHl Me)KIy ra3oBBIM COCTOSIHMEM BEINEeCTB M HUX CO-
CTOSAHEeM B pacTBOpax, OPHHAJIHA 332 OPHYAHY OCMOTHYECKOrO RABJIEHAA TO
e, 4TO CJIYKMT IPUYMHON IaBJIEHAs rasoB: T. €. NOXOOHO TOMY, KaK JaBile-
HUe rasa OPOMCXOAUT OT YRapoB MOJIEKYJ O CTeHKH COCY[OB, TAK H OCMO-
TAYECKOE MaBJIeHHe IPOM3BOIATCA YyAapaMu O TNOJYNPOHAILAEMYI0 CTEHKY
9acTHO pacTBOpeHHOro BemecTBa. C 3TOH TOYKM 3PeHMs PacTBOPHTENb Hpef-
CTaBJIAET TOJIHKO CPefy, B KOTOPOil CBOGOXHO ABHIalOTCS 9acTHLL PACTBOpPEH-
HOI'O BemecTBa.

Mexny TeM MOMKHO NIPHHATH, 9TO MPUYMHOI OCMOTHYECKOTO JaBIIeHHS
ABNAETCA TO IPHATAKeHHe, KOTOPOe OKA3BBAIOT YacTHUBE PacTBOPEHHOrO
BellecTBa B BOJe. ITO NPHTAKeHUe 3aCTaBJIsAET HPOHAKATH BOXY B COCYA C MOy~
IPOHANAeMOil CTeHKOH, Korjga B HeM OyaeT HaXOgMThCs PAacTBOD M OH OyjeT
porpyskeH B Bomy. Ilo aToMy Bo33peHMI0 areHTOM, BHI3BIBAIOIUM OCMOTHYE-
CKoe NaBJIeHHe, ABJIAETCA B3aMHOe MPATAKeHNe MEKAY YacTHLAMA PacTBOPEH-
HOTO BeINecTBA M PacTBOPHUTEJIA.

Ilo mamemy wMHeHHMIO, mocieIHee BO33peHme Haubojee UpROAMIKaeTCA
k nctmHe» (Habaykos, 1936).

Ham kaxeTcs, 9To TO mpeanosIoKNTeJpbHOEe pellieHHe BOIPOCA, KOTOPHM
N. A. Habnykos 3akamduBaeT 3TH CJIoBa, OJm)Ke BCero OTBe4YaeT WIPUPOJE
ABJIGHAS W TaKoe Ipe/CTaBJleHAe ABJAeTCA Hanbojee MOAXOIALUIMM M JIAA TeX
ABJIEHAI, ¢ KOTODHIMA MH HMeeM [1eJI0 B II0YBaX.

B cBAsm ¢ ataM MH ymoMmsHeM 3fech ToabKo o0 oxHoil paboTe, KoTOpas
XOTSl M OCHOBAHA IO MPEMMYINECTBY HA KJaCCHMYeCKOHW TeOpWH, HO B Heil, mMoj
naByenneM aKTOB, 3Ta KJacCAYeCKasdA TeOpHUs HAYIHAET YyCTyNaThb MeCTO He-
KOTOPHIM pyraM BarasafgaM. Mu nmeeM B By pabory OctBansna m Monmiepa
(Ostwald und Miindler, 1919). 3Tn aBTOpPH HCXOAAT M3 pacXOKACHUI, HaGIIO-
MAOMKUXCA MKy H3MePEeHHHIMH BeJIAYMHAMU OCMOTUYECKUX JABJICHMI H TeMH,
KOTOopHle BHIUMCIAIOTCA mo 3akoHamM Baut-T'odpda. HabnomeHHbie naBiennsa
BCerna BHe, 4YeM Bhiumciasemble. Ilo MHeHMIO aBTOpOB, Ha0Jl0aeMOe OCMO-
THYeCKOe JaBjleHAe cjaraercd u3 «yucroro Baur-I'oddoBckoro pasienmsy,
B OCHOBe KOTODOTO JIe;KaT KHHETHYeCKHe fABJEHAA B COOTBETCTBAM € KJjac-
CAYECKOH TeopHeif, 1 HEKOTOPOro A00aBOYHOro AaBjleHAsA, B OCHOBE KOTODOro
JISKAT MPHTAKeHUe PacTBOPUTEJNsI K YaCTHLAM PacTBOPEHHOr'0 BeiecTsa, T. e.
conbBaTanmA mocjeaHero. HpailHAM ciydaeM Takoil COJIbBATAUMA ABJIAETCA
Ha0yxaHnme KOHmEHTpupoBaHHoro rens. Mcmoswzosas ycramosiesnyio Ilos-
AaKoM 1 DpeilHAMMXOM 3aBUCAMOCTb MeK1y KOHIeHTpanmeid M HalyXaHueM,
OctBanmpa 1 MioHZZIEp HAIOT Cileflyionlee ypaBHEHHE:

P .c=RTc, + kg,
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rie Py,6 — HaOMIOOeHHOE OCMOTHYECKOE JaBjIeHHe;
R — rasoBasg KOHCTaHTA;
T — abcomoTHaa TeMOepaTypa;
¢, — Banr-T'opdoBckasa MomsipHas KOHUEHTpauus pacTBOPEHHOrO Be-
mectBa (moseit B 1000 cm® pacTBOpa);
¢, — KOHIleHTpannA HaOyxamoomeil cucTeMH (HalmpuMep, B rpaMmax
HaGyxaromero BemectBa B 1000 cm® nabyxaromeit cMecn);

k M n — KOHCTaHTHL.

He Tpymno BugeTh, 4TO mepBHIl 9ileH HpaBOH YacTH YPaBHEHHA eCTb
«ancroer (Bant-T'opdoscroe) ocmoTHyecKoe naBieHume, BTOPOH WiIeH — «HaB-
JICHHE COJIbBAaTALMIUN.

Ucnonb3oBaB GoJbLION 3KCIIEPUMEHTAILHBIN MaTepuall, MMeIOIUHCA B JIH-
TepaType 1o onpejeseHNIO OCMOTHYECKOr0 AaBJIeHNs INIaBHEIM 00pa3oM caxap-
IILIX PaCTBOPOB, a TaKie PacTBOPOB HEKOTOPBIX Apyrux BeiecTs, OcTBajsn
i1 MioHAJIep MOKAa3HBAIOT, YTO MX ypPaBHEeHMIO BeChbMa XOpOLIO OTBEYAIOT 3TH
nauHble. M3 3TOro OHM BEIBOAAT 3aKJIIOYEHME, YTO IPH B3aUMOJEIICTBUM caxapa
¢ BOMOIl ACHCTBMTEJILHO MMEIOT MECTO M (YHCTOE» OCMOTHYECKOC JaBjieHHe H
«XaBjeHUEe COJbBATALMM», BO3HUKAIOIlee BCJICACTBHE B3aMMOAEHCTBUA caxapa
¢ Bogoit. Ilpu 5TOM B KOHIEHTPMPOBAHHHIX PAaCTBOPAX caxapa HaBJIEHHE COJIb-
BaTauMu MoOKeT JocTUraTh 63%, OT oOwieil BesM4YMHBI HaGJIOJEeHHOro NaBJIE-
HHUs1, a B pacTBope JeppouMaHMia Kajdbuusa — pake 719, T. €. mOYTH Tpex
yeTBepTeil HAGJIIONEHHOro NAaBJICHHUA.

9ta pabora OcTBanbaa u MioHANepa HHTepeCHA IS HAC KAK CBUAETENIHCTBO
TOTO, YTO JaKe Te MCCJIeOBaTeJU, KOTOphle CTOAT HAa IMO3UUMAX «Kjacchye-
CKOH» TeOpHH, CTAJKUBAACHL ¢ QaKTaMH, BEIHY)KIeHh IPU3HATH ee HENOCTa-
TOYHOCTh M IIpUBJIeYh [N OOBACHeHMA Habgofgaomuxcsa (GaKToB Apyrue
ABJIEHMA, CPelM KOTODHIX HAa IIepBOM MeCTe CTOMT COJIbBAaTauMsA, T. €. B3a-
MMOeHCTBHEe MeXKAY 4YacTAUAMHM pPACTBOPEHHOrO BCILIECTBA MW MOJIEKYJaMA
pacTBOpHTEJIA.

C apyroii CTOpOHHI, 3/leCh YMeCTHO OYyAeT yKa3aTh, YTO ellle B KOHIE IpomI-
soro cronetusa Ilojintuar (Poynting, 1896, uutupyo no Bepkenreiimy, 1926)
yKasaj, 4TO TO ‘MaTeMaTHIeCKOe BBIpaKeHHe, MPH MOMOLIA KOTOPOro OCMOTH-
YyecKkoe JaBJleHMe MOKeT OhITh CBA3aHO C KOHIEHTpPalUell PpacTBOPEHHOro
BCLIECTBA, C OXMHAKOBEIM YCIIEXOM BHIBOXMTCA KaK M3 COJIbBATHOM Teopuu
pacTBopoB MeHneneeBa, Tak u m3 Teopuu pactBopos Baut-I'opdpa. Tarkum
o6pa3oM, MaTeMaTHuecKoe OoNMMCaHHe ABJIeHAs, padpaGoranHoe Bant-I'oddom,
HUYYThb He TepAeT CBOEro 3HaYeHMs M B TOM CJjydae, eCid NPHUPORY OCMOTH-
YeCKUX ABJEHMI MH OyaeM CBA3HBATH C B3aNMOJAeHCTBHEM MEKAY MOJIEKYyJla-
MU pacTBODHUTeJNA M MOJEKyJlaMd MM HOHAMU DAacTBOPEHHOro BelllecTBa.

Bo BcAKoM ciydae, 00BACHATH siBJIeHHE OCMOTAYECKOTO NABJICHHUA HCKIIIO-
YHTeJbHO HOBeJeHMeM DACTBOPEHHOTO BellleCTBA M HPH 3TOM HMTHOPHPOBATH
poNb pacTBOPHUTEJIA, KaK 3TO AeslaeT KjlaccM4eCcKas TeopusA, BUAUMO, HeJb3A.
Ecan cuymrate, 4TO oCMOTHYeCKoe NaBjieHHe €CThb PA3HOCTb MaBJIeHUU An-
¢ysum 4YACTOrO pacTBOpHTEJSA W pactBopuTesns B pactBope [Meitep (Meyer,
1945)], To BesMYMHA OCMOTHYECKOro AaBJjieHUs1 OYAET paBHA PasHOCTH MEMKIY
3Heprueil MOJIEKYJI YACTOTO PACTBOPHUTEJIA M DHEPrHeil ero ke MOJIEKYJ B pac-
TBOpe. B mociiefHeM jke oHa NMOHMKaeTCA BCJIEACTBHE B3aHMONENUCTBHA OJTAX
MOJIEKYJI ¢ YaCTHLaMN PACTBOPHUTeNs, W, TAKAM 06pasoM, MBI CHOBA IIPUXONUM
Kk BeiBogy HaGaykosa.

B 3akmouenne ykaem, uro Dpasep B riaBe, MOCBAIEHHONR 0CMOTHYECKOMY
naBnenuio B kHure Teitnopa (Teitmop, 1935, 1. I, crp. 394) B peaynsTaTe pas-
Gopa CyIecTBYIOIIMX TeOpmil ocMoTHYecKoro masnenus mumer: «Hak Bupho,
HH OfTHA M3 3TAX TEOPHil He ABJIAETCA JOCTATOYHO YXOBJIETBOPHUTEJHLHOM. ¥ I0B-
JIeTBOPHTETLHOr0 06BACHEHHA OIPUPOJEI OCMOCA MOKHO O;KHAATh TOJILKO TOTAA,
Korjia Oy#eT H3BeCTHAa IPHPOJa PacTBOPOB, AMHAMEYECKHE CBOHCTBA KOTODHIX
JO CHX IOp HEROCTATOYHO HM3YYeHHD).
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Ioppo6roe m3s0KeHNe COBPEMEHHOTO COCTOSIHAS BOIPOCa O IPHEPOJE 0CMO-
TAYecKoro AapiaeHdsA Mel Haxonmm B Kumre Kpadrca, Happmepa m Crokmara
(1951). B pesyabTaTe pacCMOTPeHAA PA3JIMYHLIX TEOPHiA, KAKOBOE CAaMH aBTODHI
Ha3KBAOT «(IAHEERM K 3anmyTasEHM» (ctp. 100), oEm mpmxogAT K BHBORY
0 TOM, 9TO ... BeJIAMYAHA OCMOTHYECKOr0 NABJEHHS — 3TO (H3mYecKoe CBOI-

¢TBO pacTtBopa...» (cTp. 94). C 3TOi CKPOMHOM OPMYIHPOBKOIl, IOBAXAMOMY,
OOKa ¥ OPHXOJATCA IPHEMAPHTHCA.

l'oBops 06 ocMoTHUeCKHX SIBJIGHASAX B HOYBAX, CIeAyeT IMeTh B BAAY, 94TO B
3TOM cJIydae KilaccadecKas cXeMa, IO KOTOPOil 0CMOTAYeCKHE ABJICHAA BO3HAKA-
10T B CACTEeMe, pa3fiesleEHOM NOJIynpOHANaeMoil eperopoJKoil, — He IPHAJIOKAMA.

B mouse ¢ ABNeHAAMA 0CMOCa M OCMOTAYECKOT'O AaBJIeHASA MH CTAJTKABaeMCH
B ABYX IVIaBHHIX Ciay4YasX.

IlepBhit 13 AAX 3aKm09aeTCA BO B3AMMOMEHCTBAA BOJAK B OOMEHHEIX KaTHO-
HoB. OGMeHHHE KaTHOHH MPATATABAIOTCA HOBEPXHOCTHIO NOYBEHHKIX KOJIJIOH/I-
HHX gactAy. OXHOBpPEMeHHO 5TH KaTHOHH HPHTATHBAIOT K ce0e I3 IOYBEHHOTO
pacTBOpa AMOOJbHEIE MOJIGKYJIHI BOJK, KOTOPHE, B CAJIy 3TOr0 NPHTAKeHHA,
CTPeMATCSI OKPYKHTh Ka)KAEI OOMEHHHI KaTHOH €O BCeX CTOPOH, CO3[aTh
BOKPYT Hero BOAHYI0 000JIOYKY H, TaK CKa3aTh, OT/KaTh, OTYIEHHTb ero OT
HOBePXHOCTH NOYBEHHON YacTAUH. BoT 9T0 omKMMalomee ycuine ME B MOKeM
paccMaTpuBaTh KaK IPOABJIeHAE OCMOTAYecKoro maBieHuA. OT KJIacCAIECKOro
ciyyas ¢ IOJyIpoHMmaeMoil MeMODaHOH 3TOT cjy4dail OTIAdYaeTcA TeM, 9TO
B HeM OCMOTHYECKOMY fAaBJIeHHIO, B OCHOBE KOTODOI'O JI}KAT B3auMojelicTBHEe
MeKIy MOHAMA W AWOOJIAMH BOAH, HOPOTHUBONIOCTABJIEHO 3JI€KTPOCTATHYECKOE
NpATsAKeEAe OOMEHHHX KaTHOHOB CO CTOPOHH IOYBEHHHIX 9acCTHL, B TO BpeMmsa
KaK B KJACCHMYECKOM Cjy4yae O0CMOTHYeCKOMY RABJIEHAIO POTHBOCTOMT THAPO-
CTaTHYeCKOe AaBjieHAe CT0ji0a BOAK B OCMOMeTpe.

Bropoii cnyyail, Korga B mouBe HaOMIOZAIOTCA OCMOTHYeCKHC SABJIeHHSA,
3TO TOT, KOT[A HOYBEHHKIl PACTBOP HMeeT HeOTUHAKOBYI0 KOHIEHTPALMIO B Pa3-
HHIX YacTAX MOYBEHHOW Tomuu. B aToM ciaygae HaGaiogaeTcss He TOJBKO AAd-
¢ysua pacTBOPEHHHIX BelIeCTB M3 yYacTKOB ¢ 0ojiee BHICOKOH HX KOHIEHTpa-
nuell K yyacTKaM ¢ 0ojlee HU3KOH KOHIEHTpanuei, HO OJHOBPEMEHHO I BCTped-
Hag puddysna Bogu B obpaTHOoM HampaBieHum. O6a aTu mpomecca B CBOeil
OCHOBe MMEIOT B3amMOJeHCTBAe Me)KXY MOJIeKYJIaMH MJIM MOHAMU IOYBEHHOTO
pacTBOpa W AANOJILHHIMH MOJIEKYJIaMU BOAKI, T. €. 06a 3TH mpouecca IO CBOei
npEpofe ABJIAITCA ocMoTAuecKmMyu. CymiecTBeHHOe 3HAa4eHAe 3TH ABJCHHAHA
MOTYT MMeTh JIMMb Opn (ojlee MM MeHee BRHICOKOH KOHUEHTPAanMN NOYBEHHOTO
pacTBOpa M 3HAYATEeJbHOW pasHUIEe KOHIeHTpayuid. OgHOBpeMeHHOe CyIle-
CTBOBaHHe O0OMX YKa3aHHHX IPOLECCOB 3KCIEPUMEHTAJbHO OBIJIO IOKAa3aHO
Jle6enennim (1930), a sarem moarsepsxaeno Homaposoir (1937). '

4. KATIWJIJIAPHBIE ABJIEHNA. OBIIUE NPEJICTABJIEHUA

B BacTosimem pasmesie MH M3J10/KAM B KPATKUX YePTax CYMHOCTh KaMAJIIAP-
HBIX ABJeHMI. MBI cumraeM nesecoo0pasHHIM cesiaTh TO MO TON NPUYMHE, 9TO
¢usmyeckaa mpmpofga dTMX ABJIEHMH HM3JIaraeTcsi MHOI[A He BIOJHE TOYHO.

flBnennsi, o0benuHsieMEHe IIOJ Ha3BaHMeM KAaNMJUIADHHX, BO3HMKAOT Ha
rpasmne pasfiesna Tpex ¢as: TBepAOH, JKUAKOH U rasoobpasHoii. B ocHoe aTmx
SIBJICHNI JIeyKaT CHJBI, AeHCTBYIOMMAE MeKAy MOJeKyJaMU ;KHIKOCTH, ¢ OJHOR
CTOPOHHI, U MEXAY MOJIEKYJIAMH KUAKOCTA M MOJIEKyJaMd TBepHOTo Teja —
¢ npyroii. CAJIEI 3TH OTHOCATCS K KaTerOpMM TaK Ha3HBaeMbXx cmyn Bam-pmep-
Baansca.

PaccmoTpnm cHavasa siBiieHds, BO3HMKaloUMe Ha TpaHMUe pasjena ABYX
¢as: KIAKOU I razoo6pasHou.

Casisl DpATAKEHAsS, CymIeCTBYIOIMAe M NEHCTBYIOIME MesKAY MOJIEKYJIaMn
JKHIKOCTA, BHI3HIBAIOT fABJIEHHe, HA3HBAacMOe IIOBEPXHOCTHLIM HaTA;KeHHEeM.
Omo 3akioyaeTcs B CiiefyIonieM,
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Jliobasg MosileKysna BHYTPH AOCTaTOYHO TOJICTOTO CJIOA KAJKOCTA HAXO-
IUTCS TOJ BIAAHEEM OPHTS)KeHHAS CO CTOPOHH BCeX OKPY’KAlOMAX ee MoJje-
KyJ, B3aEMHO OpDHTATrABasA OX. BciepcTBHe XaoTHYECKOro PpaCHOJIO}KeHHA
5THX MOJIEKYJl M WX HOCTOSIHHOI'O TENJIOBOrO JBHKeHHA, HCXOJAMEE OT HAX
CHJIBl LOPATAKeHAs, NeHCTBYIOIMe HA [AHHYIO MOJIEKyJy, B K a K K H
HAaHHHH MOMEHT He ABIAIOTCA ypDaBHOBeIleHHKIMH, IO3TOMY H JaH-
Hasi MOJIEKyJla TaK:Ke HAXOQHTCS B COCTOSHHHE HOCTOSHHOro nemuenaa. Ho
B C P eJHe M BO3IeiCTBHAsA, OKa3kBaeMble COCETHAME MOJIeKy/IaMH Ha JaHHY IO
MOJIEKYJy, 32 HEKOTODH IPOME;KYTOK BPeMeHH, OKa3hBAIOTCA yPaBHOBENIN-
BalOI[AMA APYT ApPYyra, BeJeACTBAe 4ero JaHHAA MOJjieKyja He MMeeT TeHJeH-
OAM K OPEeANOYTATeIbHOMY ABUKEHHIO B KaKyI0-1r00 Ompefie/IeHHYI0 CTODOHY.

Nuoe mMeeT MeCTO B MOBEPXHOCTHOM CJI0€ JKAAKOCTH, OKOJIO TPAaHANLL Pas-
mena ¢ rasooGpasuon ¢asoii. IlpencraBmm ceGe Monekyay (puc. 9), Haxoma-
Iyl0Cs B AaHHBIA MOMEHT Ha caMoii moBepxHoctm (puc. 9, a). OgeBHAHO, 9TO
oHa GyJgeT OPATATHBATHCA KAK MOJIEKYJaMMA >KHJKOCTH, TaK H MOJICKYJIaMA
TOro jKe BellleCTBA, HAXOAAMAMHUCA B IIapO0GpPa3HOM COCTOAHAH, HANOJHAIO-
IUMU TIPOCTPAHCTBO HAJ IIOBepXHocThIO jkupkocTn. Bmaromaps Tomy, uto

a
%
L

—\

—
Aj — z”

N2

Prc. 9. TToBepXHOCTHHIA CHOH KANKOCTH.

OJIOTHOCTh KAJKOCTH HeCpPaBHeHHO (ojbpme, 9eM INIOTHOCTh Iapa, paBHOJAE-
CTBYIOIasl, HampaBJeHHaA BHA3, IO CBOeil Belnmdmue OyAeT 3HAYUTEIbHO GOJIb-
e, 9eM HaOpaBJleHHasg BBepX. BcmencTsme aToro Mosekysa, Haxonsmaaca Ha
MOBePXHOCTH, OyneT B KOHEYHOM ATOre HCHHTHBATH OAHOCTODOHHEE, HAIIPAB-
JleHHOe BHH3, K Macce KHAKOCTH, OPHTA)KeHMe. B TakoMm mosioskeEmm GymyT
HAXOHThCA BCEe He TOJBKO COGCTBEHHO HOBEPXHOCTHBIE MOJIEKYJIH, HO H
MOJIEKYJIH, HAaXONAMUECH B CJI0e KAAKOCTA HEKOTOPOW TOJIMWHK, PaBHOI
NBOMHOMY pPajmycy ReHCTBHA CHJI MOJIEKYJsPHOro IpHTshKkeHAs (pmc. 9, 6).
10T pafmyc IpeBHMAaeT, KOHEYHO, PajdyC CaMAX MOJIEKYJl, HO He BO MHOT®
Pa3, TaK KaK CHJIH MOJIEKYJIADHOrO OPHTSKEHHs C yBeJHYeHAEM PacCTOSHAA
3aTYXal0T O09eHb OHICTPO. :

Mosekynsl MOBEPXHOCTHOTO CJIOSI, HAXOLACH LOJ BIHSHAEM YKa3aHHOT'O
OTHOCTOPDOHHEe HANPABJIEHHOI'O NPHTSKeHHAA, OYyAyT, 0YeBAAHO, OKAa3HBATH
fapjeHHe Ha BCIO MacCy KAJKOCTA. JTO faBJeHHe Ha3HBaeTCH
BHYTPEeHHHNM, HJHN NOBepPXHOCTHHKM, I H3MepseTcd Benad-
YIHAMA DOPAAKA THCAY atMocdep, moxomsa mus Boauw po 11 000 atm. MmenHO
6n1arogapsa TakoMy 0OJIbIIOMY HOBePXHOCTHOMY [aBJIeHHIO, KALKOCTH H 00-
7ajaloT O9YeHh MAJIOH C)KAMAeMOCTBIO — OHH Y)Ke C)KATH IIOBEPXHOCTHHIM
[aBJIeHAeM.

He cnemyer nymaTh, 9TO MOJIEKYJIE HOBENXHOCTHOI'O CJIOS HEIONBHIKHAL.
HaoGopor, omm BHaxomATcssI B HENpPeCTAHHOM, YPE3BHIYAMHO OKABJICHHOM,
obMeHe ¢ MOJIEKYJIaMH BCeTo 0GbeMa sKEAKOCTH. AnaM (1947, ctp. 18) Buanmcaser,
9TO OpH HaJIM9AA BaKyyMa HajJ NOBePXHOCTHIO YKHAKOCTH CPeRHASAA IPOA0J-
JKUTeJIbHOCTh NPeORBARAA KaKA0i MOJIEKYJIEl B IOBEePXHOCTHOM cioe mpd 20°
nm3MepsAeTCA BeJMYAHOH IOPAAKA OAHOM BOCHMEMIJIIAOHHOM MONHA CEKYHIIHI.

MonekynaM HOBepXHOCTHOrO CJIOA NPHCYINe eme OJHO CBOMCTBO, IPOMCTe-
Kalolee 3 TOTO jXe HX 0c060ro mosokeHms. VIM caMaM mprcymyd CHJIL IpH-
TA)KeHAs, HaOpaBJIeHALIe BO Bce CTOPOBH. Ta sacTs 3THX cHiI, KOTOpasA HANPaB-
JleHa BHYTPb JKHIKOCTH, IOramaeTcs, TaK CKas3aTb, CHJAMH NPHATAKeHHAS
MOs1eKyn 9Toif mocsenmeii. [lpyras jke EX dacTh, HanpaBjieHHasg B IPOCTPaH-
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CTBO HAaJ KAMTKOCTHIO, OKAa3hIBaeTcsl HeHACHIIeHHOH. B cBA3m ¢ aTUM moBepx-
HOCTh KUJTKOCTH 00J1aflaeT HEKOTODHIM KOJMYECTBOM CBOGOAHONW IIOBEPXHOCT-
HOI1 9HEePruH, BeJIMYAHA KOTOPOil NMpONOPHUOHAJILHA MOBEPXHOCTH KUAKOCTH.

Tax wak cBoGogHas sHeprms CTPEMUTCA K HAmMeHbIIEMY 3HA4eHHIO, TO
3TOMYy K€ 3aKOHY NOAYMHAETCA M MOBEPDXHOCTHAs SHEPIMA KUIAKOCTH, YTO
B JaHHOM CJly4Yae BHIPayKaeTcsd B CTPeMJIeHAM HOCJeJHeH K MaKCAMaJbHOMY
yMeHblIeHNI0 cBoeit moBepxHocTH. IloaToMy BCAKOMY 00BeMy 3KMAKOCTH IpH-
cyma TeHIeHUAA K OPpUHATHIO QOPMH IIapa, KaK Tejla ¢ HAaUMeHbIIeHd MoBepx-
HOCTBIO.

IMomo6nasa TengmeHuua GrpJIa OB CBOMCTBEHHA KUAKOCTH, IOMEILEHHOH B CO-
CyR ¢ YOpYTo#, pacTKMMON 00OJIOYKOH, CHeJaHHON, HampmMep, M3 TOHKOH
pesunbl. IloaTomMy cospgaercs BnevaTsieHHMe, YTO JKUAKOCTh K @ K 0 H IOKpBITa
KaKoii-T0 yOpyroil IUIEHKOH, OTKyAa, COGCTBeHHO TroOBOps, M IIPOHM3ONLIO
BHIpa)KeHUe (IIOBEPXHOCTHOe HATIKeHUe».

CyuiecTByeT B3rifj, 4To BIeYaT/IeHMe ITO HeBepHOe, a TEPMUH — JIMIIb
¢urypanbnoe BHpa)keHHe, TAK KaK 1A JeHCTBHTEJbHOTO CYyIECTBOBAHMA Ta-
KO# MUIeHKA HeoOXOMMMO Ha/IN4Me KAaKMX-TO 0COOBIX, TaHMeHUHAJbHO HAIpaB-
JIHHBIX CHJI MeK[Ay MOJIEKYJaMH B mpeesax caMoro moBepXHOCTHOIO CJ0A —
cui1, OGONBIINX, YeM CYLeCTBYIOUIME MEKAY MOJIeKYyJaMH Bceil OcTajbHOMH
MacChl RKMAKOCTH; 3TH CHMJIbI BCJAEACTBUE CBoed 6OJblIell BeJIMYMHBEI H CO3[AIOT
«I0OBepXHOCTHYIO NNeHKy». CyllecTBOBaHME TAKHX CHJ HE KOKa3aHO, HO OTpH-
LIaTh eT0 MOJHOCTBIO HET 0CHOBAaHMIi, KaK Ha 3T0 yKasnBaloT, Hanpumep, Nodde
it CemenoB (1933). Ilo ux MAEEHMIO, B TOBEPXHOCTHOM CJI0€, KOTOPHI HAXOMUTCHA
107 OJIHOCTOPOHHUM [aBJIeHHCM, «... PACIOJIOKeHAe MOJIeKYyJ... B HalpaBJjieHun
HOpMaJll MHOe, YeM B HalpaBJeHHM KacaTeJbHOH... B oTamyme oT H30TpOonHOU
sKUIKoCcTH, oOsajaiolieil 0TMHAKOBHIME CBOMCTBAMM IO BCeM HANpaBieHMAM,
MOBEPXHOCTHHI €10 MOKeT OITh aHU30TPONHREIMY.

Beanynea moBepxXHOCTHOM 9HEPrMM y pAas3IMYHBIX KUAKOCTeN pasjMyHa A
ABJAeTCSI XAapaKTePHOH I KajKI0M IKHAKOCTM KOHCTAaHTOH, MeHAMIIEMCH,
oIHaKo, ¢ remneparypoi. Ilockosbky aT0 ecTh ogHa m3 dopM sHeprmu, ee M
cJ1efyeT BBHIDAKaTh B COOTBETCTBYIOUIMX eIMHHIAX, HaopmMep, B aprax Ha
wBagparHerii canTumerp. Ho ropaszo vawe ee BrpakaioT B AuMHax Ha JMHCH-
HEII CAHTHMep, MCHOJIb3Yd, TAKMM 00pasoM, MpeacTaBiIeHne o «IJeHKe MOBepX-
HOCTHOTO HAaTsyKeHHs». OQHAKO MaTeMaTHYeCKoW ommOKum OTCIONa He IpOMC-
1eKaeT, nbo, mpou3BoIA paboTy yBeanyeHMs moBepxHoctu Ha 1 cm? mporus
CI7IBl, PaBHOM a AuH Ha 1 cM awHelHBIHA, Mu coBepmaem paboTy, paBHYIO
sproB. Takum 06pa3oM, o6e 5T Be;IMUYNHBE OKA3LIBAIOTCA Y U C 1 e H HO paB-
HeiMU. B pasnuyHeIX cnpaBOYHBIX TAa0AMIIAX BEJIMYMHE MOBepXHOCTHOTO HATS-
JKeHHSA BBIPAKAIOTCA 0OBIYHO B IMHAX HA CAHTMMETD (AAH/CM). OTH yKe BeTHYAHEI,
¢.1e]0BaTeIbHO, BHIPaKalOT O, JHOBPEMEHHO M MOBePXHOCTHYIO 9HEPTHIO B dprax
Ha KBajpaTHBI caHTuMeTp (3pr/cm?).

IoBepxHocTHOE HaTAKeHUe (MOBEPXHOCTHASA SHEPTUs) yMEHBIIAETCH C yBe-
JlU4eHHeM TeMIepaTy phl, IpUYeM 3aBHCUMOCTH Me}{Ay ITHMHI ABYMS BeJTMUYMHAMU
BO MHOTHX ciay4asax JuseiiHasa. OJHo#i u3 GopMyJ1, BHpasKaoIUX Ty 3aBHCH-
MOCTb, ABJIAETCH:

ap = oo [1 —v( —1)],

rge oo, M oy — BEeJWYUHBl NMOBEPXHOCTHOTO HATAKEHMsi, COOTBETCTBEHHO IpH
TeMIepaType IUIaBJIeHUsA !, U IpU TeMneparype !, He IpPeBHINAIOME! KpUTH-
decKoif TemnepaTypel. Benamamna v MoskeT OBITH nMpHOJIM;KEHHO BHYMCIIEHA IO
dopmyne
o 1
R

rge &, — KpUTHYecKas TeMneparypa AaHHOU KUTKOCTH.
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Iaa BoAn BHIenpABeJeHHOe YpaBHeHMEe HMeeT TAKOUW BHJ:
ay = 75,7(1 — 0,0021),

rie t — remnepatypa B rpaaycax llenscus, He mpeBmaomas KpUTHYECKOH
TeMOepaTypH, paBHOM s Bomel 374°.

BepHeMcs Temeps K BOIpocy 0 BHyTpeHHEM HJIM HOBEPXHOCTHOM JaB/IeHHH.
BenmanmEa 3TOr0 mociefHero Kak OwuIo mokasamo JlamiacoMm, 3aBACHT OT
$OpMBl IOBEPXHOCTA JKUAKOCTH, NpHYeM 3Ta 3aBHCHMOCTh B olleM ciydae
BeIpayKaeTc cienyiomeil ¢opmyroi:

pi=Po+a(%;+%>,

rie P; — BenmumHa [aBiieHHsi OpU [AHHOH KpABA3He NOBEPXHOCTH;
o — BeJUYUHA NOBEPXHOCTHOTO HATIKEHMSA;
R, m R, — rnaBHbE paguychl KPUBHU3HK IOBEPXHOCTH.
IMocnexune BeJIMYUHEL IOJIOKUTEIBHE, €CJIA DOBEPXHOCTH KUJTKOCTA BHIOYK-
Jlaf, W OTPHUATeJbHH, €CIM OHa BOTHYTA.
He TpynmHO BHaeTh, 4TO NIpHU YCJOBAH, KOTAA

1 1
=& ~-%

T. €. IPU IJIOCKOM HOBEPXHOCTH,

b; =P,

T. e. P, ecTh He yTO MHOE, KaK MOBePXHOCTHOE JaBjleHHe IIPH MJIOCKOW IOBepX-_

HOCTH, HasnBaeMoe OOHYHO HOPDMAaAbHHM RaBJeHHEM
JlaBneEne moa BCAKOH BOTHYTON HOBEPXHOCTHIO OyAeT MeHbIe, a MO BhI-

nywiaoid — Gosiplne, YeM OOX IJIOCKOH, GO HOX BOrHYTOH IOBEPXHOCTHIO

R <0 m R, <0
nm=m—4%+%)

a DOA BRINYKJIOH IHOBEPXHOCTHIO
R, >0uR,>0

mPi=P0+a(%l+l;—z).

Bce atu ABNeENA B KOJIMYeCTBEHHEE 3aBHCAMOCTH OTHOCATCS, KaK MHI TO-
BODHJIM, K CJIy4Yalo pasfena ABYyX (a3: ;KHAKOH m razoobpasHoil.

Ob6patuMmca Temepb K CiIydal COINPAKOCHOBeHMsA Tpex (a3 — TBeppoi,
KAIKOM M ra3oobpasHoil. '

Ecnu ME moMecTHM Ha INIOCKYI0 MOBEPXHOCTH TBEPOTO TeJa KAIUIIO KO-
KOCTH, 0OHa GyaeT HaXOAUThCA IO BIMSHAEM TpPeX CmiI: 1) cmiml TsxecTH, KO-
TopaA GyReT CTpeMHATHCA PACILIIONMIUTHL ITY KAIUIO, T. €. OBECTH €e TOJIIIMHY
[0 BO3MO’KHO MHMHMMAJBHHX pasMepoB; 2) CHJIH IPHATSKEHAS MEXKAY MoJie-
KyJlaMd TBepJIOro Tejla H MOJIeKYJIaMU }KMIKOCTH, KOTOphie OyXyT TaKikKe CTpe-
MHTBCA YMEHBUIMThH TOJIUHY KalJd A0 BO3MOKHO MUHHMAQJIBHHIX Da3MepoB,
T. €. 0 MOHOMOJIEKY/SAAPHOTO CJI0fI; 3TO IOCJeXHee CTpeMieHMe HOCHUT Ha3Ba-
HiecCMadYMmBaeMOCTH TBePAOTO TeJla KUAKOCTbIO; HAKOHeIl, Ha KaIlIIo
Oyner meiicTBoBaTh 3)mpucymas el cBoGogHas MOBEepPXHOCTHAsI 9HEPrusA («cuia
NOBEPXHOCTHOTO HATAKEeHHA»), KoTopas OymeT CTpeMHThCA HpAAATh Kamile
MI{HUMAJIbHYIO IIOBePXHOCTh, T. €. mapoobpasHyio ¢opmy.

B pesyabrare cymMmapHOro AedCTBHA 3THX Tpex CHJ KamjifA >KAAKOCTH
npEMeT HeKoTOpyio ¢opmy, TeM O6ojee cmiaiocHYTyl0, 4YeM O6oJsibllie CHIEH
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OpPUTAKEHAs MEXKAY MOJIEKYJIaMH TBEPIOTO Tejla ’ KAAKOCTHIO, IO CPaBHEHMIO
¢ ME)KMOJICKY/ISIPHEIMA CUJIAMH HPHUTSIKEHAA, OPACYIIAME CaMOM KHAKOCTH.
IIpm 3TOM mOBEPXHOCTH KHIKOCTH IO JTAHAH KOHTaKTa BeeX Tpex ¢as oOpasyer
C TBEPALIM TeJIOM HEKOTODHI yroj 0, Ha3HBaeMH# yIiIOM CMadYMBaHUA U U3Me-
pAeMBIii KaK yroJ MeKAy HOBePXHOCTHIO TBEPAOro Tejla H KacaTeJlbHOH K IO-
BePXHOCTH )KHIKOCTH, IPOBeJCHHON B TOYKe KOHTAKTa.

Ha pumc. 10 n3o6paskeHH BeTMumHL 9THX yIJI0B B OCHOBHHIX caydaax. Uem
GoJiplIe 3TOT yroj, TeM MeHbllle cMaydBaeMoCTh, @ Haob6opoT. Ilpm mocTuskenmn
yTJIOM BeJIM9YMHHI, paPHoﬁ 180°, MOKHO roBOpPUTH O MMOJHOM HeCMadiBaeMOCTH
MaBHOTO Tes1a NAaHHOH )KHJAKOCTHIO, 4 IPH JOCTHKEHHH KM BeJIMYAHH, PaBHOK
0°,— 0 monHO# cMaYuBaEeMOCTH.

B mexoTophx pa0oTaXx MO)KHO HAWTH yTBepsKieHHmEe, YTO Tejla ABJIAIOTCA
HECMAYMBAEMHIMHA Y)Ke HaudmHas ¢ BeJIAYNHH yIJla CMaudBaEmA, paBHod 90°.
10, OMHAKO, HEJIb3s CYATATH HpaBEnbEEM (Axam, 1947). Ha camom mene mon-
HO!l HeCMaYMBAEMOCTH, NOBULAMOMY, He CYILIECTByeT, TAK KaK MEKAY TBEPAHM
TeJ0M U JI000H MKAMKOCTHIO BCErJa MMEeeTCA HeKOTOpoe, XOTsA O M HesHAYM-
TeNbHOE MPATAKEeHHe.

-

a
Pmc. 10. Xopomee (z), cpenmee (6) m myoxoe (68) cMaYHBaHHe.

flBeBMa cMaymBaHMA MMEIOT MECTO W B TOM cjydae, €CJii TNOBEPXHOCTH
TBEPAOTO TeJla, HOTPYKeHHOT0 YaCTHIHO B 3KALKOCTH, 00pasyeT ¢ MOBEPXHOCTHIO
KUJKOCTH TOT UM UHOH yroj. B aTom ciy4ae onmcanske ABIeHAs BHPAKAIOTCH
B HCKPHMBJIeHAN IIOBEPX HOCTHU KUAKOCTH B 6oJiee miid MeHee y3KOM HOJI0CKe, IpH-
Jleramomeil K I0OBepXHOCTH TBepyroro tena. Ilpu xopomem cmaunBanun (6 < 90°)
MOBEePXHOCTh JKHJKOCTH IO JIAHMHM CONPAKOCHOBEHAA C TBEPAHIM TeJOM He-
CKOJIbKO NPHUNOJHMMAaeTcd, a Npu Miaoxom cmauuBanuu (6> 90°) HeckoabKO
omycKaeTcs.

Bona xopomo cmaumBaer GOJILMHMHCTBO Tej, HO yrodl CMaYMBaHAA JAIIb
peaxo pocruraer 0°. IlocneaHee uMeeT MecTo OIpHM CMa4YuBaHAM B I O J1 H e
UM CTBH X IOBepXHOCTeH cTeK1a, KpeMHe3ema, MetasuoB. Jlocratoyno, of-
HAKO, NPHCYTCTBUA 3arpA3HANETO CJI0A TOJIMUHON JIALIL B OJHY MOJIEKY1y,
yToOBl BeJIMYMHA yIJa CMad@BAaHUA PE3KO yBEJMYHIIACH.

Hanee BenuumAa yriia cMauuBaHHA 3aBUCHT OT TOrO, liaKaA IOBEPXHOCTH
TBEPAOTO TesJa — CyXas NN [PeABAPATE]ILHO CMOYeHHAas — NPHXOAAT B CO-
OPUKOCHOBEHME C )KAAKOCThI0. IIpn morpyskeHEmn cyxoif miacTMHKH B B O I Y
yroa1 cmMaumBaHMA Bcerfa OmBaeT Gosipine, YeM OpA BHHHMAHUH HJIACTUHKHA
M3 BOJBl. JTO ABJEHAe HOCUT Ha3BaHWe TMCTepe3MCca CMadMl-
BaBma Ilpupona ero ue snonme acua. BosmoskuO, uTo 0HO 06A3aHO CBOEM
NPOMCXOKACBMEM ToOKe IJIeHKe «3arPA3HAIONIEro» IOBEPXHOCTH TBePAOTO
Tej1a BelecTBAa, KAKOBHIM MOKeT -OHITh [1ajke BO3MYyX.

5. KAIIJIJIAPHBIE ABJEHUA B TPYBRAX
MAJIOTO [IONEPEYHOI'0O CEYEHHNA

flBnenne cmaunmBaHMs, KaK yske OHJIO CKa3aHO, BHI3bIBA€T HMCKpHBJICHHE
NIOBEPXHOCTA JKATKOCTH y CTEHOK COCyAa, B KOTOpylo OHa Hamara. Ecam
COCYy[ HMMeeT [OCTaToYHO OosplIoil momepeYHMK, TO IJaBHas, NeHTPajbHAafA,
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9acTh NOBEPXHOCTH OCTAeTCAd IUIOCKOH M HMCKPHBAAETCA TOJBLKO CaMHI ee
kxpail. Ecan jxe monepedHNK cocyna HACTOJBKO Masi, 9TO OH JesaeTcA COM3Me-
PHMBIM € pPafgdycOM KDHBA3HH NIPACTEHHOTO HCKPMBISHHOIO KpaA MOBEpX-
HOCTH )KHAKOCTH, TO 9TH HCKDMBIEHHHe Kpas CIMBAIOTCA A 0Gpasyior co06010
MEHHCK — BOTHYTHIA [JIsA cjydaeB xopomero cmayusanms (6 < 90°) u Bemyk-
Jawiii qna cnygaes mwioxoro cMadusammsa (60 > 90°). Tak kak paguyc KpABH3HbI
00BIYHO OYeHh HeBeJMK, 00pa3oBaHAe MEHMCKOB MOKeT IPOMCXORATH B TPYyO-
KaX WM MeJAX JAMb ¢ OYeHb MAJKM monepeyanKoM. IIpakTmaeckm BepxHaAs
rpaEmna gmamerpa Tpy0oK, B KoTophx Habmiogaerca o6pasoBaBme MeHACKOB,
u3MepseTcsl HeCKOIbKAMI MmyiuMerpaMu. Yem meHble qaameTp TpyOoK, TeM
6ospIe KPABA3HA MEHHCKOB, T. €. TeM MeHble paguyC KPABA3HHL.

Papuyc xpasrsan m pagmyc camoii TpyGKm CBA3AHKE MKy coboii ciexyio-
me# 3aBucmaMocreio. Ha pme. 11 R o6o3HavaeT panmyc KPMBH3HBI MEHHCKA
BB’, O — nentp ero KpwWBH3HH, r — paauyc TpyOkm. Jlumua AB’ — Kaca-
TebHAA K IOBEPXHOCTH MeHHMCKa B Touke B’, m, ciemoBarenspHo, yroa 6
ects yron cmaumsaEmsa. M3 pmcyHka scuo, uto yron CB'O Tosxe paseH 8 m,

¢JieqoBaTeJILHO,
r

cos 6

B ciyaae nonsoro cmaumsasna § = O mw R= r. Kak Mu y’xe 35aeM, HCKpHB-
JleHAe MOBEPXHOCTH BefeT K M3MeHeHMI0 BeJIMIUHH MOBEPX HOCTHOTO [aBJeHHA,
yMeHbLIas ee nph 0GpasoBaHAM BOTHYTOr0 MeHMCK& M yBesqmumBas npm obpa-
30BaHEA BEIOYKJIOTO.

ITpeacraBmm cebe aBa coobmaomuxcsa cocyna, conepmaumx ORHY M Ty e
MKUIKOCTb, HO MMEIOIMX pa3HHe AMAMETPH, OJHAKO AOCTATOYHO MaJjhe s
TOro, 9ro0n B HAX MOIJIW CO3[aBaThCsl MCKPHUBIEHHHE MEHHCKH.

Tak Kak momepeYHMKN COCYNOB DasjM4HHE, KPHBU3HA MEHBCKOB, a CJIEMO-
BaTesbHO, M BEJMYAHH NOBEPXHOCTHOTO AaBleHAs OYMyT TaKKe Pa3dmdHEL.
Honycram, 970 MH mMeeM [eJ10 ¢ BOXOW, XOPOLIO CMavMBamoliell CTeHKA cocy-
moB. B aToM ciyyae B cOCyme ¢ MEHBILIMM NONEPeYHHKOM 00pa3yeTcsi MEHHCK
¢ Gospllieil KpMBM3HOI, HexenNu B cocyme ¢ Goapwmm muamerpom. OuesmaHo,
970 BCJIEACTBHE 9TOTO B cocy/e ¢ 00bIINM ANaMeTPOM MOBePX HOCTHOE [JaBjleHne
Gyner Goablue, yeM B cocyje ¢ MaJuM AuamMeTpoM. Biaromapsa cosfaBuiercA
pa3Hnue JaBneHni (HamOMHENM, 9TO COCYABI COOOIIAIOTCA MexAY c060il) ypoBeHb
BOJHL B COCY/le ¢ MeHBLIAM AMAaMeTPOM HauyHeT OJHAMAThCA, a B cocy/e ¢ 6onb-
mAM AAaMEeTPOM — OIyCKaThCA. ITO MepejBIrKeHHe ypoBHe# GyaerT mpomcxo-
IOATH IO TeX HOpP, HOKAa pa3HOCTb MOBEPXHOCTHHIX NaBJeHAN He ypPaBHOBECHTCSH
pa3HOCTBIO THAPOCTATAYECKAX JaBiIeHUII ¢TonG0B BOXH B COOOIIAOUIMXCSA
cocyfax, T. €. 0 Tex mOp, MOKa IepBas PasHOCTb He CHeslaeTtd PaBHOM Becy
cT0s16a BOJH, BEHICOTa KOTOPOTO paBHA PAa3HOCTH yPOBHeH B HAIIMX cOCYJaX.

I/IJIJIIOCTpaHPIIO CKa3aHHEOMY HaXxofmM Ha pmc. 12.

JlBa kammnnapa ¢ pagmycams 7y U ry ONYIeHH B O0uui GospILIol cocy
¢ Bojoii. lmamerp Gospmoro cocyaa HaCTOIBKO BeJHK, 9TO IMOBEPXHOCTH BOJHI
B HeM BOOJHe IIOCKasa. Boma mogHmMaercs B KaIWIApax Ha pasiAIHyio
Beicory: Hy m H,. Ecim R, m R, — cOOTBeTCTBEHHO PafMyChl KDHBH3HH MEHNUC-
KOB 60JIbIIEro B MEHbINEr0 KaNMIAPOB, a i — yron CcMaYmBaHAA, TO

—_Nn —
1= Gosey T T cose

HonycTaB, 9T0 KaOMIAPH HMEIOT NAIHHADPHYECKYI0 GopMy, a MEHMCKH,
CJIeI0BaTeILHO, ONAMHAKOBYIO KPHBA3HY BO BCeX HampasleHMAX, Ha OCHOBAHUU
dopmynu Jlamnaca mmeem:

P, =P0—-R—la n P2=p,,_ﬂ%a
rie P, m P, — cooTBeTCTBEHHO MOBEPXHOCTHHIE JaBjIeHUA B IIMPOKOM B y3KOM
Kanmuisapax.

r=Rcosb m R=



Taxk Kak
ry>>ry, 10 Ry >R,

P, >p,

A OYeBHUIHO, 4YTO

Hanee,
2 2
Pp—P =—a nu P,—P,=-"q.
0 1 Rl (1} 2 Rz
9TE nBe Pa3HOCTH HABJIAIOTCA TeMH OTPHUATEILHHIME IaBJICHASAMH, KOTO-
phle CO3JAI0TCA BCJEACTBHE 00pa3oBaHMA BOTHYTHIX MEHACKOB. Kak MH yxe

r
- M2
8 T 7T
. ﬁ —
8 2 ’ -
c—28
= -
| R H,
| ] }_____\./ -
”, e - 4
— — l
” = _I—1-I—
Pnc. 11. Memmck B Pnc. 12. PaBROBECHOE pacmoJio-
UATAHAPAIECKOM KeHHe BOJK B UHJIHHAPAYECKAX
Kanmisape. KamH/IApax PpasiHgAoOro JHa-

MeTpa.

rOBOPMJIA BHILIe, 3TH OTPHMIATeNIbHHE [ABJEHAS ypaBHOBENIMBAIOTCA [JaBJICHH-
eM cToN6MKOB Boasl B Kamminspax. (O003HAYMB ILIOTHOCTH BOAH depe3s d,
a depe3 @, m (), — rmgpocTaTAYECKAE [ABIIEHAA, OKAa3EIBaeMHe CTOJIOMKaMn
Boabl Ha 1 cM? COOTBETCTBEHHO B INAPOKOM H Y3KOM KANMIIJISAPAX, AMeeM:

Q,=H.dg pnu/cm? n  Q, = H,dg nmH [cM?,

rqe g — YCKOpPeHHe CHJIBI TSYKECTH.
OueBnpaHoO, 4TO

Py—P,=Q, u Py—P,=0Q,.

CrneroBaTennHo, )
2 2

,Ea=Hldg n E—a:szg.

Tax rak
N _ I
Rl_cos(') a Rz_cose' ’
TO
20 cos 0 20 cos 0
rl =Hldg n "2 =H2dg,
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OTKY[a
2 acos 0 2a cos 0
Hl— rydg " L7

Ilpm nosHOM cMavYmBaHEM W IUIOTHOCTE BOAH, paBHOi 1:

1= ﬂ n Hz == 2_“ .
ng £
Takum o6pasoM, BHCOTa NOZHATAA B KaOMJIApe BOAK 0GpaTHO IIPOIOP-
IHMOHAaJbHA pajmycy mocsenHero (3axkoH KiopeHa).
BcraBasieM B TOMBKO 9TO BHIBEGHHYI0 (OpMYJy UYACJIeHHEE 3HAYEHHST
BeJINYAH g W O:

g =981 cm/cex?, a a= T4 pnu/cMm;

2-74
r-981’

H =

oTKyna moiaydaem ¢opmyny HHiopena:
0,15 0,3

H==—==
roe H — BricOTa KanmuIsApHOTO HOABEMa B CM;
r — pagmyc Kanm/uisipa B CM;
d — nqmaMeTp Kanmispa B CM.
BosBpamasch kK BammEM KammiisgpaM, BAAAM, 9TO Pa3HOCTh BHICOT NOXHA-
THA BOAH B HUX paBHA

B == — i~ &

2w cos 0 2¢cos® _ 2acos6 (1 1
W)

Yto KacaeTcs CKOPOCTH HOAHATAA BOAH B KaNMJIAPAax, TO TAaKOBasA HaXo-
OATCA B MHOM COOTHOLIGHAA ¢ JUAMeTPOM KaOWJUIAPa, HEKeJM BHICOTA IOJHA-
TAA: 9eM MeHbIIe AMaMeTp KaOWIsApa, TeM MeHbIIe W CKOPOCTh NMOJHATHA.
910 06GBACHAETCA TeM, 9TO C YMeHbIIeHMEM aHaMeTpa Kammuisapa OucTpo
HapacTaeT BeJiM9MHA TPEHHA, KOTOpas M 3aMeliseT KaOWIADHHH IOABeM
YKATKOCTH.

CKOpoCTh KaUAJIJIA PHOTO NOXHATAS B IPABAJIbHHX IAJIMHAPIYSCKUX KaIlUI-
Asipax MOsKeT OHITH BeIYMCJIeHA 10 GopMmyse VaimbepHa, BRIBOJ KOTOPOM MOKHO
HautE B pabore Aramosa (1937, 99—119). 9ra ¢opmyna umeer ciemyommit

BU[:
1=r]/lf—n(2r—°‘cose + gdH> :

roe [ — pnmEa WyTH;

r — pagmyc Kammijspa;

t{ — NPOROJIKUTENbHOCTh NOXHATHUA,

7 — BA3KOCTb KUIKOCTH;

0 — BeJIMYMHA TOBEPXHOCTHOTO HATSAMKeHHUS;

6 — yrosnm cmauuBamEmA;

£ — YCKOpeHme CHIIB TSKeCTH;

d — IUIOTHOCTB }KANKOCTH;

H — BricOTa KanminsapHOro HOXHATHA.

K ckopoctu KamaniAapHEOro NOXEATHA B HOYBaxX 3Ta ¢opMysia HemocpelCTBeH-
HO HEeNmpWJIOKMMAa BCJIEJCTBAE TOTO, 4TO INOINEePEeYHHMKA MOYBEHHPIX HOP, KaK
MBl 3HaeM, OTJHAYAIOTCA OONBLUION M3MEHYMBOCTHIO B DPOCTPAHCTBE.

IlogBomsi MTOrM BCeMy CKAasaHHOMY O KaNMJIAPHOM IEDEABMKEHHU HKU[-
KOCTel, B TOM uHcJie 0 KamMJJIAPHOM HNOMHATHU BOJBI, ¢ KOTOPHM MH Oymem
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7IMeTh JIeJI0 B JajbHeiilleM, MH BHIAM, 4YTO M KAnUAAApHOe nepedeudcerue
U KAnuaaspHO- DAGHOSECHBIE COCTNOAHUA 00A3ANHBL COOUM N POUCLONCOCHUEM A8AE-
HUI0 N0oBePIHOCMH020 0agieHUs, BeJIMIMHA KOTOPOTO H3MEeHSETCS B 3aBHCH-
MocTH OT opmn moepxsOcTH kuAKoctH. Ilocnemmas jxe ompepensierca
€Ma9MBaeMOCThbi0 TBEPHOTO Tesla M [IONEePeYHAKOM KaNmsapa.

Taxkmm o06pasoMm, oObfAcHeHNe MeXaHM3Ma KaOM/UIAPHOTO NOJHATHA,
BCTpedaiomeecsi B HEKOTOPHX pPYKOBOACTBAX H 3aKJioyalouieecsi B TOM, 4TO
SKUJIKOCTH B Kanujisipe 6;1arogapsi IOBEPXHOCTHOMY HATA)KeHHIO HOATATABACTCA
OO0 CTeHKaM KammjuIApa,— COBEPIIeHHO HeBepHOoe.

BecsMa ocTpoymMHO mo 3TomMy moBopy BeipakaeTca ApaM (Adam, 1938,
ctp. 11). On rosopmt: «HugxocTh He BTATMBaeTCsA B TPYOKy AeilcTBAEeM IHIO-
TeTAYECKOTO IOBEPXHOCTHOTO HATAMEHUs, TAHYIETrocA OO CTeHKaM,... mbo
elne HAKTO He Pa3bACHHEJ HA TOTO, 4TO IpeACTaBiAeT co60I0 TOT KPIOUOK, 3a
KOTODHI 3ameniiAeTCss 3TO (MOBEPXHOCTHOe HATAKeHMe», HH TOTO, KaKhM
0o0pa3oM 3TOT KPIOUOK YXMTpsieTcs MOTHMMAThCA BBepX mo TpyOKe Bmepeau
IOJHAMAOMET0Cs MEHHCKay.

Mexny TeM pmajke y TaKEX KDYOHHRIX HccjefoBaTesiell, KaK, HaIpHEMep,
Dpeitugmax, ME HAXOAHMM He BOOJHEe NIPAaBAJIbHEE I peAcTaBleHAs o6 ommehI-
BaeMoM ssiennn. B ero wkmmre (Freundlich, 1923, ctp. 25) m3 puc. 6 m co-
OTBETCTBYIOMEro emy OoOGBACHEHHA ABCTBYeT, YTO IPH LHOTPYKEHHHE B COCYN
¢ BOMOHl KammanApHo TpyOKm cHadajla CMauymMBaeTCs BCA ee BHYTPEHHAA
NOBEPXHOCTh [0 CAMOrO BepXa, a 3aTeM Yy ke, B CHJIy HDHCYIIETo KHUAKOCTH
CTpeMJIeHASI YMEHBIIATbH CBOI0 TOBEPXHOCTh, KOTOpas BCJIEACTBHE 3TOrO
CMa9@BaHAS OKA3HBAETCS O9eHb 0OJBINON, KAJKOCTh HAUWHAET MOXHAMAThLCH
BBepx no Tpy6ke. HeBonbHO BCcOOMAHAIOTCA MATHPOBaHHHE BHIIE cjI10Ba Afa-
Ma M BO3HAKAaeT HOTPeGHOCTh HAWTH TOT KPIOYOK, 3a KOTODHH 3amenmjoch
NMOBEPXHOCTHOE HATSKeHHme, TAHYyIee >KHAKOCTh BBepX mo TpyOke.

Eme Gosee ¢anTacTHdecKme mpencTaBieHMsA, XOTA W HECKOJIBKO B HHOM
BKyce, MOkHO HaliTn B Kuure Marenepa (1938, crp. 130). Ou rosopmrt: «Ka-
nuAtApHOe nodOHsmue npoucxodum mozda, Koz0a umeem mecmo copbyus uasu
no2A0UeHUe MOLEKYA HCUOKOCMU... KAnualapHas Oenpeccus, Haobopom, npo-
ucxodum mozda, Kozda mencdy meepObiMu wACMUYAMU U MOAEKYAAMU HCUOKO-
cmu écmpenaiomes 00HOPOOHble NOAR, 64a200aps 4emy 4ACIMUYBL 63GUMHO OM-
maakusaiomesn. Takum o6pazom, & 0cHOge 060UL ABNEHUL AeHCUm OMPUYAMELD-
HOe UAU ROA0MCUMEeAbHOE 6bLPAGHUBAHUE dAeKmMpPuueckux noael. Ob6pasosanue
MEHUCKO8 npedcmagasem emopuuHoe sgaenue.... Menucku He «nodnumaomy
ocudrocmeii. Ilodwamue npoucrodum 6aacodaps snepzuu zudpamayuu UOHO8
U MOAEKYA HA NOZPAHUUHOGE nOgepTHOCMU meepdoii u wcudkoi $as u MeHUcCK
06pasyemcs moavko moeda, kozda dse «nodHAGwuecH» 600Hble 060404KEU 63AUMHO
causaomcs caedcmeue 6A4U30CMU PACCMOAHUIL MeHcdy NOZPAHUYHBLMU NOepI-
Hocmamu  Pasrt.

QanractvaHOCTh 3THX npexcTaBiennii (Darenepa HACTONBKO OYEBHIHA,
9TO OCTAHABIMBAThCA Gojiee MOAPOOHO HAa HUX ceildac MH He OyjaeMm, OCTaBiIAA
3a co00if mpaBO BepHYThCSA K paccMOTpeHmio cymHocTn ydeHmsa (Darenepa o
COCTOAHUE U JBWKEHMH BOJLI B IOYBEe HECKOJILKO IO3JHee.

Tenepb Mbl JOJKHBI PACCMOTPETh HECKOJABKO YAaCTHHIX CJIydaeB KalWIAD-
HBIX ABJIGHUH.

[IpeactaBum cefe M30IMPOBAHHHI NAJAHAPAYECKAN KANMIIIAD, B KOTOPHIH
MEl MOKeM IOCTeleHHO BBOAUTH BOLY CBepXY, IpmdeM o6pa3oBaEde BO3[yLIHBIX
Oy3HPhKOB MCKJIOYEHO. "

B wmexoTopwii HauanpHHIl MOMEHT B Kammiuisipe obpasyercs CTOAGMK
BoxH HeGonbuoi BEICOTH (puc. 13,a). PaccMoTpaM ycsi0BuA paBHOBECHS 3TOTO
cronbaka. On OyaeT HaXOJATHCA MOX eHCTBAEM TPeX CHJI: CHJIB COOCTBEHHOM

1 KypcuB aBTODAa.
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TAKeCTA (), HANpPaBJIeHHOH BHM3, MOBEPXHOCTHOTO JABJEHAS BepXHEI0 Me-
HHUCKa P,, HampaBJIGHHOTO TOKe BHH3, W IOBEPXHOCTHOTO HABJICHAS HIKHETO
menncka P,, mampasnenuoro psepx. O6o3maumm dwepes h BrICOTy cTonGmka
BOABI B CAHTEMETpaX, Uepe3 d— ee MJIOTHOCTh M 9epe3 7' — pPajdyC KauMLIApa
B caBTEMeTpax. Bec cronbmka Bomel OymeT, OYeBm/IHO, paBeH

Q ==r2hd r,

a JTaBjleHHe, pa3BHBAEeMOe CH- _ - - -
noio TakecTdH Ha 1 cM2%, KoTO- B
poe Mbl 0003HaYMM depe3 ¢:

q=7:‘)—rz-=hd r [/ cMm?,

v
min =
qg = hdg nmH/[cM?, ! \'—J —

Ijle £ — yCKOpeHme CHJIEl Ts- I~ _| _
MKeCTH B CM/CeK?. - | - -

Ycnosme paBHOBecHs Tpe- = | = -
6yeT, 4TOOH g — - | _ [

P, +g="p, [~ - a — B

llo ¢opmyne Jlannaca, ecnim G Vi 2 a

KamUINApP HMEeT LMJIAHADH-  pye 43, [loppemenmas Biara B NAJEEAPEICCKOM
uecKy1o ¢opmy, KalawLIspe.

2
R,

m P,=Py—ap,
2

P,=P,—ua
rie Ry u R, — COOTBeTCTBEHHO pafMyChl KPHBU3HGI BEPXHET0 H HUKHEIO
MCHHACKOB.

Bcerasnas aTo BHIpaskenme B IpefnyIiee ypaBHeHme, IOIydaeM

2

Py —a—+ hdg= Py ai, OTKYyAa
R, R,

2

R,

71 hdg=2a<RLl—’%>.

2
hdg = “R T

Taxum o06pasoM, Mbl ycTaHABIABAEeM, 4TO yCJIOBHeM PAaBHOBECHOIO COCTOSI-
HASA TaKOro CTOJIOMKA BOMAB, KAk OH «BHCAMIEro» B KamWiApe, SBAAET-
s, HEONMHAKOBOCTh KPABH3HbH BEpXHEro M HM;kBero MmenmckoB. Tak kak
JneBasg OOJOBMHA  TNOCJIEQHEI0  PABEHCTBA — BEJIMIMHA IOJIOKATEIbHAS
NpHd BceX YCIOBHAX, TO IOJIOMHATEJIbHON HoKHA OHITHL M mpaBas HOJIOBAHA.
CnenoBaresbHO,

1 1
‘§;>R—2 n R, <R,

T. . BEDXHAM MEHMCK NO/DKeH MMeTh MEHBIIMI pajiyc KPUBABHEL H, CJIEJ[0-
BaTesbHO, O00nBIOy10 KpMBM3HY, Hekend HmKHEEANA. Jlmmes mpu atom ycio-
BUM IOBePXHOCTHOE [aBjeHMe, 603[aBaeMoe HIKHAM MeHHCKOM, Oyper
Gonpule, yem co3gaBaeMoe BEePXHHM, IPMYEM Pa3HOCTh ITHX MBYX JaBJIeHHI,
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HalpaB/leHHas CHA3Y BBepPX, W yPaBHOBECHT CHIY TsKeCTH BOIAHOTO CTOJI-
6mKa, HaOpaBIeHHYI0O BHH3.

Crour OTMETHTb, YTO B CHJIy PA3JMYHHX IPHYUH PACCMOTPEHHKIE TOJIBKO
4TO ABJIEHAs Y MHOT'MX aBTOPOB TpaKTyioTcA He TouHOo. Tak, mampmmep, IL{yn-
Kep (Zunker, 1930, ctp. 91) npm npaBMIBHHX, ODOBHAMMOMY, B HEJIOM Npei-

. 1 1
CTaBJICHAAX O OPAPOJEC KaIWJIJIAPHBIX ABJICHUN, BeJIMIAHY O (F +T> B ypaBHe-
1 2

gru Jlannaca oyeBs HeyaauHO Ha3mBaeT «Hecymel cumnoit meanmckar (Tragkraft
des Meniskus). 9to cosmaeT BmeuaTieHHme, 4YTO BOTHYTHIH MEHHCK oGiamaer
KaKo#-T0 0c0o00il aKTMBHON CHMJIOH, AMeOmed HampasjeHWe OT NOBEPXHOCTH
MeHHCKAa B OKpYy)Kalomee mnpocTpascTBo. Pasbmpasa ycioBua pasuoBecns
(KaIWIASPHO HOJBelleHHO» BjarH B NOYBE, TOT jKe ABTOP HPAMO TOBOPHT
(1930, crp. 124 u pme. 59), uTOo Hecyuias cusia BepXHero MeHacKa Goablie,
yeM Hecylias cuia HI)KHEI0 MeHHCKa, BCIeACTBOE 9ero BoJa Kak Ow mopse-
muBaeTcA Ha BepxHeMm meHmcke. Ha camoMm mene, kak M Bmiend, sBjeHAe
3aKJII0YAeTCST B TOM, YTO LOOBEPXHOCTHOE [aBjieHME, pa3BHBAEMOE HIKHUM
MeHHCKOM, 0oJiblIe, 9eM HOBePXHOCTHOE AaBjieHMe BePXHEro MeHHCKa, Giaro-
maps 4eMy BOJa M yJeprKUBaeTcs, Kak On moammpaeMas HIKHAM MEHMCKOM,
HO IO CBOEMY IOJIO)KeHMIO IPOM3BOJANT BHedyaTJIeHAe BACALUIEN.

Bossparmmes k puc. 13. Ecam mu 6yneM npogonkaTs BBOAUTH BOAY B HAII
KaoWwuIsip, TO OO Mepe YBeJIMYeHUs BHICOTH A BOJIHOrO cTOJOMKAa BesjmYuHa

1 1
hdg B ypaBHeHmH hdg = 2a (R— — R_> OymeT Tak;ke Bo3pacTaTh. Mekay TeMm
1 2
yCJIOBAA paBHOBecHa TpeOyiOT yBeqWdeHHST W OpaBOH dYacTM ypaBHEHHs
1 . .
2a (T - B meii BeimumAa o siBsIsI€TCS HOCTOSIHHOM; Besimamba R, T. e. pa-
1 2
AUyc KpMBA3HH BepXHEr0 MEHACKA, TaK)Ke BeJMYMHA NOCTOAHHAA M
cos 9
paBHag R, =

, The 6 — yron cmaumBagdA. [lostoMy mpaBasa wacTs ypas-

HEHAS MOMKET YBeJIMIEBATBHCA TONBKO 3a CYET yMeHBIIeHHA BeJMYAHH R u,
cJIel0BaTe/IbHO, yBeJmueHUs BeJmddHH R, VIHEHMM cloBaMA, KDHBA3HA HUIK-
Hero MeHHCKa ¢ YBeJMIeHAeM BHICOTH BOXHOTO cToji6mKa GymeT ymesblaThed,
BCJIECTBAE 9ero MOBEPXHOCTHOE [JaBjleHme HE;KHEI0 MEHMCKa OymeT yBesu-
4ABaThCA OPH IOCTOAHCTBE HOOBEPXHOCTHOTO MNAaBJIeHAA BEePXHEro MEeHHCKA.
B KoHme KOHNMOB HACTymHUT MOMEHT, 00o3HaueHmwil Ha puc. 13 6yksoit 6,—
KOTla HMKHEAN MEHHCK CAesaeTcd MJOCKAM. B aToT MOMEHT, 09eBHAHO,

=0n hdg—2a—

Rz R, "

Ipu nanpHedmeM yBenmdeHAN A HIKHAH MeHHCK npmwe'r y7Ke BHIOYKIYIO
¢opmy m BenmumHa R, cienaercs, BCATY EMEIOMErocs yCIOBHA, NOIO/KHATE b
HOM. YpaBHeHNMe OPHMeT BHJ

]

9TO COOTBETCTBYeT ciaydyasaMm ¢ u 0 Ha pmc. 13.

Kpneusaa ankEero Menncka GyaeT yBeaAYABaThHCA A0 TeX IOp, HOKa oGpa-
sylolasca Ha KOHIe KalmIApa Kaluls Be 0TOPBeTCA M He yHajeT BHMS. Jro
OymeT coOTBETCTBOBATh MAKCEMAIbLHOH BO3MOKHON BeJHYHNHE h.

Kaxk Mu yBmaum HmKe, sBiIeHHA, NOXOOHHE TOJIBKO YTO paaoﬁpannmm,
IIMPOKO PacHpOCTPaHeHH B IOYBAX, HO3TOMY MEXaHM3M 3TUX ABACHMM, ¢ KO-
TOPHIM MH TOJBKO 9TO MO3HAKOMIJIMCH, HaM NPHUIETCA OPUMEHATH JJIA yACHe-
HAsl HEKOTOPHIX 3aKOHOMEPHOCTEeH COCTOSHHAS M [BI)KEHAS BOJH B IIOYBAX.

Insa roro, yrobu obnerynTs mpuMeHeHHe ITOr0 MeXaHA3Ma K ABJICHHAM,
OPOMCXOAAIMM B HOYBAX, PacCMOTPMM eile OAMH oOumii ciaydail — moBe-
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HeHAe BOJAbI B 9eTOYHHX KamMJIApax, WiaM Kanmuispax jHameHa, moneayschk
npn 3ToM mccnepoBanHusaMA Hoccosnua (1904) n JleGemesa (1936).
YerouBnMA _KANEINApaMd HA3LIBAIOTCA _TaKWe, JMaMeID KOTOPHX Ha
NPOTSKEHNA KaNH/IIAPRA TepHofdyecKy - YBeINYUBaeTcd M YyMEHBINAeTCs.
Takmm oGpasom, ero BEyTpeHHee HPOCTPAHCTBO HpPeNCTABIACT co6oil Kak Ou
PAA pacIIEpeHMil, CBA3aHHKX OJHO ¢ APYrAM 0osiee y3KOMH IIPOMEKYTKaMH.
Takol ranunaap msobpakeH Ha puc. 14, a. JlomycTum A mpOCTOTH paccy-
)KAeHUIA, 4TO MONepeyHOe cevyeHWe KaOmisipa mpexcraBiaser coboil Kpyr u
4TO BCe ero paclIApeHHble M BCe CYIKeHHbIe yYacTKM HMMEIOT COOTBETCTBEHHO
O,IMHAKOBEIE IOINEPEIHUKH.
Ha toMm ke pnc. 14 mopn mam-
TepaMH 6 M 6 COOTBETCTBEH-
HO u300paskeHB xBa OOBIK-
HOBEHHHIX IMJIMHIDPHYECKHUX
KamnuajaAapa, U3 KOTOPHIX
0o71ee KPYIHHI UMeeT pagu-
yC IONIepeyHOro ceyeHus ry,
PaBHHII paguycy paclipeH- _
HBHIX yYacTKOB 9ETOYHOIO 4
Kanmmasapa, a 6osee ToHKUM
(8) mmeeT pagmyc mnomepey-
HOTO CeYeHHUSA ry, PpaBHRMU
paguycy CyKeHHHX y4acT-
KOB 49eTOUHOTO Kammuisfapa. —
Ilorpysmm Bce Tpm Ka-
NMIAApPa HIHKHAMU KOHIA-
MH B BOAY, TaK, KaK 3TO T
n3obpaskeso Ha pme. 14. ) 2 [
[Tycrs BhcoTa nogmEATAA B
KammanAapax 6 M ¢ COOTBET-
CTBEBHO COCTAaBUT h, U hy,u
MEHMCKH B 9THX Kaomnd- —_ N 7
pax  3aldMyT OOJIOKeHHe,  ___ -
ykasausoe Ha puc. 14. Ho- _ _ _« _ 6 8
IYCTHM, 9TO MEHHACK B 4eTOY- °
HOM KaOmjjsApe OpA 3TOM
OKajKeTCAd B TpeTbeM CHU3Y
pacmmpeHUN 4eToYHOro Kamminsapa. OYeBHAHO, YTO BHICOTA HOJHATASA B Ye-
TOYHOM Kammiisape 6ynxer pasHa k;, 60, 00 ycJI0BAIO, INaMeTPH pacCHIAPEHHBIX
y9YaCTKOB 9eTOYHOIO0 KAaIM/IIApa M IAIMHAPAYECKOTO KAOMIIApPAa 6 PaBHHL.
Teneps omycTEM Bce Tpu Kammiisipa B BORy TaK, 9ToOH OHE IOrpy3uiuch
LeJIMKOM, B 3aTeM CHOBa NOJHAMEM HX A0 MpeKHero HoJo)KeHHsA. MeHHCKH
BOJSIHEIX CTOJIOMKOB B KamM/JApax 6 ¥ ¢ IPA 3TOM OOATH, 0YeBAAHO, 3aiiMyT
CBOM mpe;KHME MOJIoKeHAsA. B aetouHoM jxe Kammsuisipe mu Oynem HabmomaTh
uHoe. Ecnm nocsre moabema m3 BOMK 4YeTOYHHI KammiJIAp 3ailMeT cBoe cTapoe,
yKasauHHOe Ha puc. 14 moJioskeHHe, T. €. TaKoe, IPH KOTOPOM Ha BhicoTe h, Hap,
HOBEPXHOCTHIO CBOOOHOM JKUKOCTH OKAYKETCSA CYKeHHHBIH Y9acTOK Kamaasapa,
TO BONHHI MEHHCK NpM MOXbeMe KaOmuIsgpa OCTAHOBATCSI HMEHHO B 3TOM
CYy/KeHHH, Ha BHCOTe h, HaJ ypoBHeM cBOOONHON BONH BO BHEIIHeM cOCYy[e.
[IpmuyuBa sToro sABnNEeHMA sCHA: COOTHOLIEHUS MEKAY HOPMaJbHHIM IOBEPXHO-
CTHEIM JaBJIeHAEeM BOJH BO BHEUIHEM COCY[e, HOBEPXHOCTHHIM [IaBleHUEM
MeHHCKa B KalWuIApe ¥ AaBieHHeM (HA eQMHUIY HOBEPXHOCTA NOOEpPeyHOro
cedeHus) crosbuKa BOjbl OyAyT coBepiieHHO OXMHAKOBRIMU KaK B LUJIMHADH-
YeCKOM Kamm/uisApe ¢, TaK M B 4eTo9HOM Kamuwiispe. [loaromy m yposmM
BOMH B 0GOHX 3THX KAMWJUIAPAX JO/DKHB YCTAHOBUTHCA HA OJHOM M TOM jKe
BBICOTE /1.
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Puc. 14. PaBHOBecHe BOXLI B 9eTOYHOM KaOHJIADE.
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Taxmm o6pa3oM, B 94eTOYHOM KamwmiuisApe, Ipd AAHHOM CrO IOJOYKEHHT
00 OTHOIIEHHI0 K CBOGOMHOM BOJHOM IOBepXHOCTH, MOKeT HabmiomaThcs He
OfHO, a HECKOJILKO PpAa3/AYHKX PAaBHOBECHRX COCTOSHMII CTOJIOMKa Kamomi-
NApHOH Biard. 3ajeprKkKa BoAnl Ha Gosiee BHICOKOM ypoBHe, 00yciioBiuBaeMasn
HaXO0)KAeHAeM BePXHEero MeHHCKa B CY;KeHHOM Yy4yacTKe KamWjisapa, HOCUT
Ha3BaHUMe KANMJAJNAPHOTO IFTmcTepes3mea.

IIpopomxum onmwr mamee. HaumeM mocTemeHHO omycKaThb ypPOBEeHb BOJLI
BO BHemHeM cocyae. O4yeBHAHO, 9TO BCIAEACTBHE ITOr0 MEHHCK B 9eTOUHOM
Kammjisipe, CTOABIIAI Ha BHCOTe hy, HadyHeT IepeBUraThcA BHA3 CHaYaja
¢ TO# Ke CKOPOCTBIO, ¢ KOTODOH OIYyCKAaeTcs YyPOBEeHb BOJAK BO BHEIIHEM CO-
cyre. Ilpm atom paBHOBecme MeKAY CTOIOMKOM BOAM B KalMJLJIAPe W BOMOU
BO BHeIlHEeM cocye OymeT onpefesaThCA YpaBHEHHEM

.P0==}% __2a$:se_+_0

nin

2 cos 0
r =Q’
2

rae Q — nasienme cToAGUMKAa BOAHN B Kanmmjuisipe B AWHAX/cM2, paBHOe hydg.
[Toaromy

Ty

Kak TonbKo MeHMCK MOMAET MO caMOil y3KOW 4acTH TepelleilKa, Tak cei-
dac jke HayHEeT yBeJdYMBAThCA Iy B IPABEJCHHOM TOJILKO 49TO ypaBHeHnd. Jle-
Bafd YacTh yPaBHeHMs HAYHET YMeHBINAThCHA, YTO JOJHKHO BRI3BATh yMeHbIle-
HHEe U OpaBoM ero uacTn. B mocaenuell BenmynHk d 1 g ABIAIOTCA MOCTOAHABIMA
A, clefoBaTeqbHO, AOJIKHO yMeHbIIaThes h,, T. e. Bmicora cronbuka. Ho
BCAKOE YMeHBLIEHH® BRICOTH CTOI6MKAa B mpejesax Iepexoga OT CYy)KeBHOM
9acTH 9€TOYHOTO KaNMIApa K paclidpeHHON CHOBA BHI30BET yBeJIW4eHME Ty,
KOTOpOe B CBOIO 0Uepeb ABATCA NPHYMHON AabHeliero ymMebenus ky. Coso-
KYIDHOCTb 3THX fBJIEHAN BHPA3UTCA B OBICTPOM, MOYTM MIHOBeHHOM OIIOPOIK-
HeHAW pACHIMPEHHOHM 9acTH KamuisApa, HENOCPeNCTBEHHO IpHJeraioilei
K TOMY CYKEHMIO IIOCJIEJHEr0, B KOTOPOM MEHMCK HAaXOJHUTCH Ha BHICOTE h,.
Ilpm aTOM MeHHCK OKaKeTCA B cJIefyIOUIeM, HUIKeJIeKAmeM Cy)KeHUH Kamni-
asapa. Ecnm mer 6ymeM npofoskaTh onmycKaTh ypOBeHb BOJH B COCYNe, TO OMO-
pa)KHEBaHMAEe 4YeTOYHOTo Kammiuisgpa OyAeT W ganblle NPOMCXOTUTL TAKHM HKE
obpasomM, T. e. He mJIABHO, A TOJYKAMI.

IlepeitneM Temepr K pacCMOTPEHHMIO HOBEJEeHHA BOXH TOKe B YETOYHOM
Kanmmisape, HO H30JMpPOBAaHHOM, T. €. He coolmaiomemcss ¢ 06beMOM BOMHL.
HMeInAM CBOOOJHYI0 HOBEPXHOCTD. .

B Takmx WeToYHHX Kammasispax, B OTIMYHe OT NUJIMHADAYECKHX, BJjlara
MOJKeT YAeP)KABAThLCS He TOJIbKO B HIDKHUX, HO H B BeDXHAX M B CPEJHAX HX
gacTaAX. ITOT ciaydail MH ceifiuac U PacCMOTPHM, TaK KakK oH Oimke Bcero moj-
XO/IAT, B Ka4ecTBe MOAE/IM, K HEKOTOPHM CJIy4asM yAep)KaHUs Biaru, Habiio-
AaeMHM B HOYBaX H TIpyHTaXx.

ITpencrasam cebe werounsit Kanmanap (pac. 15), BEavane mycroi. Haunem
BBOJATH B 9TOT KANMWJUIAP BOAY dYepe3 BepXHAMN ero KoHen npudem Oymem
IesaTh 9TO HOCTENEHHO.

IlepBas jxe Kamiaa BOAH, HomaBmIasg B BePXHIOKW, PAacIIADEeHHYIO, YacTh
Kanmuiaspa,6yeT HeMeJIeRHO BTAHYTa B Omkaiillee Cy)KeHAe Kanuisapa. ITo
OpoM30#aeT OTTOTO, 9TO MeHHCK, o0pasyomuiicas B Cy)KeHHOM 9acCTH Kampji-
nApa, AMeeT OOMBIIYI0 KPHBHE3HY H, CIeJ0BaTeJbHO, MEHbIIee IMOBEPXHOCTHO®
masnenme. [losToMy cymMMapHas BeinmdmHA Beca KAl M IOBEPXHOCTHOTO MaB-
JleHWs BepXHero, BHadasie 0oJjiee IIOCKOT0 MeHHCKA BrOHHAT Kamjlo B CyKeH-
HHIl y9acTOK, mpmYeM OHAa 3aliMeT NOJIO;KeHHMe, yKasaHHoe Ha puc. 19, a.
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CoBepuieERO 04eBHHO, YTO IPH ITOM KAamA 34fiMET He CPEJHIOI JacTh CyIKe-
HMSA, a HECKOJBKO CMeCTHTCA KHA3Y, 60 TOILKO IpH TAKOM YCJIOBHEA HAKHAN
MeHHCK OyaeT MMeTh HECKOJAbKO MeHbIIYI0 KPHBHA3HY H, CJeX0BaTejbHO,
HeCKOJIbKO 0ojTpIllee mOBepXHOCTHOE MaBJeHAe, 9eM BepXHUM, IpAYEM pa3-
HOCTbh Me[y HOBEePXHOCTHRIMHA NaBIeHAAMHA 3TAX ABYX MEHHCKOB O ypaBHO-
BECAT BeC Kamid.

Bynem mocrememmo mpufaBisTh BOxy K mMetomeiics yxe Kamie. Bec m
nnuHa obpasyiomeroca 4eTo9HOro crosibmKa OyAyT HpE TOM yBeJHIABATHCA,
BCIIe[[CTBHE 9ero PasHOCTb BeJIMYHH KpH-
BA3HH BePXHEro W HAKHETO MEHACKOB 0y-
AeT BO3pacTaTh, 9TO M CHEJIAeT BO3MOMK-
HBIM YJep;KaHAe 9YeTOYHOro cTobhKa B —
BepXHeM KOHNEe KammuaApa. Y BeldYende
aToil pasHOCTH OyMeT BHpa)KaThCA B TOM, —
UTO HIJKHUE MeHHECK OymeT Bce Gonbie u -
Gospmie MpAGAMKATHECA K OEHTPY paciiy-
PeHHOro ydacTKa Kanmmispa (pme. 15, 6).
[lo Mepe mpojo/KeHAsI ONHWTA [IHMHA
croabmKa BOAK, o6pasyiomeroca B Kammj-
nspe, 6yxer Bce Gosblue u Goabiue yBesm- -
9uBaThCA, ONHOBPEMEHHO ¢ dYeM Oyaer
yBeImIMBaThCA W IpHACYINee eMy CHIPO-
craTmieckoe pasneHme. OQHAKO yBead-
uyeHme JJIMHH CTOJIOMKAa H CBS3aHHOE C
HUM yBejmueHHAe I'EAPOCTaTHYECKOTO JaB-
JieHAsA, KOTOPOMY IPOTABOCTOHT PA3HOCTH
NOBePXHOCTHHIX JaBJIeHAH HAKHETO 0
BepXHEro MeHACKOB, MMEIOT CBOM mpejel.
ITOT mpejes BO3HAKAET TOrJa, KOTa 'Af-
pocTaTAYecKoe [aBJeHWEe CHesIaeTCsl paB-
HbEIM Pa3HOCTE IOBEPX HOCTHHIX JaBJICHMAM

!

B MOMEHT HAaXOK[eHAA HAKHEI'O MEHHCKA z V3 4
B CDeJlHeH, CaModl NIMPOKOH 9aCTH PaC-  pyc 15 KanmmIApHO NOXBCIIEHHAA
WIMPEeEHOr0 YdYacTKa Kammiuisgpa;, B 3TO BOAA B WeTOTHOM KANBJIApe.

BpeMs BeDXHHN MEHHCK OCTaeTcsi B Ham-

Oosiee cy;kemHOM gacTh Kammnsapa (pac. 15, ¢). B ar10il TOuKe BMKBMI MEHACK
Oyaer o6namaTh HamMeHbIIed KPMBH3HOW H, cjefoBaTebHO, HAUGOIBIIAM IO-
BePXHOCTHEIM JaBJIeHHeM, B €CJIM B 9TOM MOMEHT IHApPOCTaTHYecKOe AaBileHne
CHCJIaeTCsT PABHKIM Pa3HOCTA NMOBePXHOCTHHX AaBleHAil HM)KHET0O M BePXHEro
MEHHCKOB, TO OYeBH[HO, 9TO JajbpHeiillee yBesnmdeHdme AJIAHL! CTOJOMKA che-
JlaeTCs HeBO3MOKHKIM M OH HaUHeT HeJMKOM OhCTpo cTeKaTh BHA3. B oTmens-
HOM YeTOYHOM Kammjulspe TaKoe CTeKaHEme B CBOIO O9epe/lb He MOKeT MPOMOJI-
MKAThCA [OJITO, TAK KaK HEKOTOpPAaA 4YacTh Biarm OCTaeTcA Ha IYTH, HPUIADAA
K creakaM. BenencTsme sToro BhICOTA KammiuIApHOro cTONOMKA MOCTENEHHO,
0 Mepe CTeKaHWA, yMeHbIIaeTcsA, M B KOHNE KOHLUOB JOJ;KeH HACTATh TAKOW
MOMEHT, KOTJa pa3BUBaeMOe AM IEAPOCTaTAYECKOe JaBjleHme CHOBA CEIAeTCA
HECKOJIbKO MeHBLINM, YeM MpejiejibHAas Pa3HOCTh NOBEPXHOCTHHIX XaBJIeHUH
HI)KHEr0O M BePXHEro MeHHCKOB. B 3ToT MOMeHT crekaHMe KammJIAPHOTO
c105160AKa JIO/KHEO NMPEKPaTATHCA U OH AOJKeH MOBACHYTh B CPeJHEH dacTH
Kalllspa.

Humxe MEL yBE[AM, 9TO 5TH cXeMaTH4eCKne HpejcTaBieBHs 00 ymep;kaHnH
KalUJIAPHOW BJIard B NO/IBENICHHOM COCTOSAHMN B PAa3JIAYHEIX yJacTKaX 4eTod-
HLIX KalHJJIAPOB A0BOJLHO XOPOIIO BOCHPOM3BOAAT HEKOTODHIE HABJICHHA,
nabmofaomuecs B mOYBaX M IpPYHTAxX.

TaxoBH ycnoBAs paBHOBecHs B 9eTOYHHX KaNZIAAPAaX OPH AX CIVIOMIHOM
3anosigernn BonOi. OHAKO B CHJIy Pa3iMYHHX fABJICHHH B TAKAX KamMJIApax
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OYeHb YacTO NPOMCXOAWT 3ameMieHHe BO3lyXa, T. e. 00pasvBaHHE BO3-
MYWHHX Ty3HpbKoB. IIpm 5TOM eCTeCTBEHHO, YTO Kamid BOJAH BTATABAIOTCA
B Cy;KeHHHe yYaCTKA KalMJIIAPOB, TAK KaK CO3/lalolluecs B NOCHeTHAX MeHM-
CKH 00671a7a10T MEHBIINM IOBePXHOCTHHIM JaBJeHUEM, HeKeJIl MEHHCKH B pac-
mapernsx yyacTKax. [lysnprsKku sxke Bo3Tyxa 3aEAMAIOT PacliAPeHHLE YYaCTKH
Kamunnapos. Takoil cnyyai usobpaxen Ha puc. 16. B aToM caygae kampas
Kamidg BOAH, 3aHAMAIONIAA CYy)KeHHHI YYacTOK KaOMLIsApa,
yJepKnBaeTcs CaMOCTOATENbHO Pa3HOCTHIO MOBEPXHOCTHHX NaB-
7IeRuii MeHHCKOB, OTPAHAYABAIONIAX €e CBePXY M CHH3Y; Kalju
NpyT ¢ ApPyrOM He CBS3aHH M, Cle0BaTeJIbHO, He MOTYT Iepe-
AaBaTh TAAPOCTATHIECKOro NAaBJICHMA.

6. MOBEJEHUE BO/Jbl B «MJEAJBHON IIOYBE»

IMonb3ysick B KadecTBe MOJENNM YETOYHHIMA KaOMJISpaMH,
MO)KHO DpHOIM3NTHCA K NOHMMAHUI KAaNM/UIAPHHIX ABJICHUIl B
Apyroi Moaenn — B «MAeAJLHOM IOYBE», ¢ HEKOTODPHIMHE CBOM-
CTBaMH KOTOPON MHl O3HAKOMAJACH BHIUE, B ruase I.

Kak Mb Bujein, momepedEAK NOp B «AA€AJLHOM IOYBE»
obajjaeT M3MEHYMBOCTHIO, MOJOOHOI TOH, KOTOPYIO MH HMeeM
B 4eToOuHOM Kamuwyuisipe. Ilo3TOMy MHE MOKeM OKHAATh, YTO B
«AeaJbHOIl MOYBE» MBI BCTPETUMCHA € TeMA jKe 3aKOHOMEpPHO-
CTAMM, KOTOpHE MH HAUOUIM I YeTOUHBIX KaNWJJIApPOB.

Ucxomst m3 pasMepos IOp, BHIBEEHHHX HaMHM BHIIE, HOJY-
YaeM Cllefyolllie COOTHOLIeHNsA MeXKAy AmaMeTrpoM Hambosiee

Y. y3Kux u Hambosilee paCHIMPeHHHX Y9aCTKOB (KANMJIAPOBY B
Puc. 16. «AfeanpHOM MOYBE»:
CrrikoBas npn KyOMYecKo#l yMmaKoBKe
BOga B 4e-
TOYHOM Ka- 0,73 — 1 78
nnnasape 0,41 e

npA reKcaroHaJbHOH YImaKoBKe

0,288

0414 o v
0,155 ,66.

-‘—‘1,86}10m—a

Hambonpimas BricOTa KanmaJaApHOro NOABEMa BOJAKL B «ANCAJILHOU IOYBE»
ompejesisiercsi, €CTeCTBeHHO, NoNepeYAMKaMnm Hamubojiee Y3KMX HPOXOMOB.
Ilonepayscr pamee BhBemgeHHON (opMyoil

0,1
Hz’_s
r

M YYHTHIBasA, YTO, HaIpHMep, AIs KyOHuecKoi ymaKoBKU
r=0,41R,
rie R — pamgmyc vactuu, mosydaeMm

1
H = 0,366 T

OnbiTHBIe JAHABE MOKA3HBAIOT, YTO AJA HEKOTODPHX peajbHHEX CHCTEM
BEICOTA KAOWLIAPHOr0 MOABEMa XOpPOLIO MOAYMHAETCA TOJBKO 4TO BHIBEJEH-
HOI (hopmyre.
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Tak, uanpamep, [donrosmm (1948, Tabn. 50) Gsura ompepmeseHa BHICOTA
KaOWJIAPHOrO0 MOJbeMa B KOJNOHKAX M3 3epeH KMPOUIA PA3HOTO pa3Mepa.
B Ta6a. 7 MH npEBOAMM BHICOTH KaOMJUIAPHOTO mOABeMa, Haiigenmmie [lomro-
BHIM U pacCUATAHHHIE L0 BHINIEe NpABeJeHHOH (opmye.

Tabawua 7

BbiCOTHI KADWIIAPHOro HOABEMAa BOABI B KOJOHKAX M3 3epeH
KMpOBYa, HaiifleHHble 3KcmepaMeHTaabHO [loarosmim (1948)
A DONydYeHHBble PACUETHBIM IyTeM

PagMmep 8epeH B MM Bricora Hannnngsnoro noxpemMa
HaligenBan
oT — ;10 cpexHee 3KCNEePAMEH - pacYeTHan
TanbHO
2—1 1,5 5,0 4,9
1—0,5 0,75 10,8 9,8
0,5—0,25 0,375 16,3 19,6
0,25—0,10 0,175 4,0 42,0

Cxoxaenne, Kak BUIUM, NOJIy4aeTCs TOBOJILHO yXOBJICTBOPUTEIBHOE.

Cam [lonros oTMeyaeT, 4TO, MCXO/JA U3 HAMeHABIX AM BHICOT KalWJIJIAPHOTO
fObeMa, MO)KHO BEIYHCJIMTBL CpPelHHH 3PPeKTMBHHIA AAaMeTp LOP, KOTOpPHIH
okasmBaerca paBEnM 0,42 nuamerpa 3epeH. O9Ta BeJIMYMHA IIOYTH TOYHO
paBHa Teopermyeckoit (0,41).

IMonbsysck «nmeanbHOM MOYBOM», KAK MOJEJIbIO, ME JO/KHEI PAcCMOTPETh
ele OXHO SIBJIeHUE, OTHOCADIEeCA K KalMILIAPHOMY HOBEJECHMIO BOJH B MOYBE:
BO3HHKHOBeHNE M30JIMPOBAHHKIX
CKOIJIGHAX BOMH B TOYKAaX KOHTAKTA
4acTHL MeKAYy CcoO0OoM.

IMonoOunie ckomnenusa obpasy-
I0TCA TNpHM IOCTeNeHHOM HOCTyIIe-
HOW BOMKI, KOTJa OHA He 3alOJHACT
BCero mpocBeTa Nop MeKAy YacTHia-
mu. Takoe ckonsienne BoAsl u306pa-
»keHo Ha puc. 17. Bokpyr Touknm
CONPMKOCHOBEHHUsI YACTHI[ IPH 3TOM
oﬁpagyeTcﬂ BOJIHOE TeJlo, Hpe}ICTaB- Puc. 17. Bonmaa mamskera (CTHKOBaﬁ Bona)
asiomee CO60ﬁ, KaK 3TO BAOHO Ha MeXNy AByMsA mapooﬁpaanmmn qacTAONAMA.
pUCyHKe, XBOAKOBOTHYTYIO JHOH3Y,
60KOBasg MOBEPXHOCTH KOTOPOH BHIYKJI0-BOTHyTas. [IBOsfiKas KpHBH3HA ITOM
60KOBO# MOBePXHOCTH W3MepsAeTcs pagdycamm ry urq(pmc. 17). [Ipan stom m3
puCyHKa He TPYAHO IOHATh, 9T0 KpWBU3HA, H3MepseMas PaXmycoM ry, COOT-
BETCTBYeT BHIIYKJOHX HOBEPXHOCTA, a KPMBH3HA, M3MepsAeMasg PalmycoM Iy,
COOTBETCTBYeT BOTHYTOW MOBePXHOCTH. BcA KpuBM3HA 3TOH MOBEPXHOCTH,
TakaM 00pa3oM, m3MepseTcs: BeJMImHOM

M IOBePXHOCTHOE NAaBJeHAe IOA 3ITOH MOBEPXHOCTHIO OymaeT paBHATHCA IO
¢opmyne Jlammaca

P=Po+a(:—l—L>.

ry
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Taxroe orgenpHOE CKOMJIEHMe BOAK OPHHATO Ha3hBaTh BOAHO MW MaH -
JKeTO#, a RCIO COBOKYNDHOCTh BOJHI, HAaXOQAMeElNcA B MO0YBe B opMe TaKHX
MaHKeT,— CTH KOBOH, WIMH ODeHXYJaApHOIH BOmOM

o 1
Tak xuk B 910 GopMyiie 7, Bceraa MeHbIIe, 9eMry, TO — Bcerfa Oombime,
2

1 , .
yeM —. TloaroMy BestmumHa, CTOAMAA B ckoOKax, Bceraa OnBaeT OTpHLATEIbHOM,
1

BCJIeCTBEE 9ero MOBePXHOCTHOe NaBjeHAe B BOJHOH MaH)KeTe Bceria GnBaer
MeHbIIe HOPMAJIBHOTO. ITO H COOCOOCTBYET YHEpIKAHAK MAHMKETH OKOJIO
TOYKHA CTHIKA 9acTHI.

IIpm nocTeneEHOM HOCTYNJICHAM BJIATH B (MAeATbHYI0 IOYBY» BOTHHIE MaH-
KeThl, BO3HAKAWIIAe B TOYKAX CTHIKA YaCTHN, CHadaja MeKAy co0oio He
comphKacaiTesa, Kak aTo m3obpakeno Ha pmc. 18, a. ITo mepe pambmelimero
OOCTYIJIEHHsI BJIard OHH HAYMHAIOT mocTemeHHO pactd. [lanbime MoyxeT OHTBH
nBa caygas. Ecam pasmep mapoo6pasHHX yacTHL JOCTATOYHO BEJHK, TO eme A0
MOMEHTAa CIUAHHS BOXHHIX MAaHKeT MEKAY CO00M HACTYmHUT TAaKoe HOJIO)KeHHe,

a

Pac. 18. BosAMKHOBeHAMEe W CMBEIBAHAC MAHKET CTHIKOBOH BOJEI MEXKAY
wapooOpa3HbIME 9aCTHLAME.

KOTa Bec BOAKI, COCTABJIANICH MaHKeTy, Chesjaercss 0ojiblle, 9eM YXepKH-
Bajollge ee KaOMJIADHHE cANE. {aKk TonpKO 3TO mMPOM30iifeT, TaK cedyac jke
A30HITOK BOJH CTeYeT IO IOBePXHOCTH YacTAN M MamKeTa CHOBa mpHobperer
Te IpejesibHEE pPasMepH, OIPM KOTOPHX ee BeC YPaBHOBEUIABAETCA KaNMJIIAD-
HuMA cunamu. Takam o6pasoM, npm 6ossIoM pa3Mepe mapooGpa3HBIX 9acTUI]
CMBIKAaHHA , MAHXKeT MeKAy c000il IpOMCXoxdTh He MOKeT H 00LeM Kakmoi
MaH)KeTH, a cJIe[l0BaTeIbHO, U 00lee KOJIMIECTBO CTHIKOBOH BOJH HMEIOT H3Be-
CTHBIE TIPEeEJIH.

B toM jKe ciydae, Korga pasMepHl 9acTHI HEBETMKH, MAH)KEeThI, IOCTEIIeHHO
yBeJIM4uBasAch B CBOMX pa3Mepax, B KOHIE KOHIOB CIMBAIOTCA MeXAY coboii,
KaK 8T0 IOoKa3aHo Ha puc. 18, 6. MoskHO paccumTaTh, 9T0 B MOMEHT CIMAHAA
o0mmil 06seM BOAH, coCTaBIAIANE MamKeTol, paBaAerca 18,3%, or obuero
o6semMa mop mpm KyGmuecKoil ymakoBke m 22,6%, — oT o6beMa Imop mHpH -Te-
KCaroHajbHON yHaKOBKe.

Hns Boamcnennsa o6beMa OTAEILHON MaH;KETH B pa60're @muepa (Fisher,
1930) npmBogaTest dopmyana:

V = 2¢R3 (sec § — 1)? [1 — (;‘_ — e) tg e],
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rae 0 — yrom Mexny nmHHeil, coeqMmHsAIONIEH UEHTPH YacTAL, M DagHycoM,
MpoBeNeHHALIM U3 MEHTPA YacTAUH K Kpawo Manmern (pac. 17);

R — pagmyc d9acTHuH.

dra ¢opmyna maer BeaMymHH OpuUOIMIKeHHEe, HO BechbMa Oid3KHme K
ACTHHHKIM.

C Toro mMomenra, KOTja OT[ejIbHEEe BOMHEE MaHKeTHl HAUMHAIOT CONPHKa-
caThCs OfHA C JPYroil, BOJAHOE TeJo, CO3[aloieecs B MoYBe, HaYMHaeT mpnob-
peTaTh CBOWMCTBO CIJIOIIHOCTH, HeOpepHBHOH cBs3HOCTH. OXHOBpPEMEHHO
B «MJeaJIbHOM MOYBe» MPOJOJKAeT CYIeCTBOBATh M CHCTeMa BO3AYIUHEIX HpOMe-
JKYTKOB, TaKKe CIUIOLIb CBA3aHHHX. TaKoe cocrosgHMe BjIarum NPHMHATO Ha3LI-
BatTh yHUKYJAPHKNM Nno npemnoskennio Bepmon (Versluys, 1917).

Hanbueiilee mocTynieane Biaru NPABOJUT yiKe K TOMY, YTO IOl HAUM-
HAOT 3amOJIHATHCA €10 cIiolb. Bosplias yacTh BO3gyXa IpPH 3TOM YXOIMT
H3 CACTEeMBI, HO HEKOTOPasA ero 4acTb, 0cO0EHHO HpH OHICTPOM 3aMONHEHHH
CHCTEMH BOJOM, MOKeT OCTaThCA, HO YKe B BHJe U30JAPOBAHHEIX BO3QyLI-
HHX ny3upbkoB. Takoil BO3xyX HOCHT Ha3BaHAe 3aMeMJEeHHOTO
BO3/lyxa. JTO COCTOSHME Bjlaru, KOrxa oHa ofpasyeT CIJIOIIHOE TeJIO0, B TO
BpeMsa KaK BO3MyX HJIM OTCYTCTBYeT MJIM HAXOQUTCA B OpPME H30JIMPOBAHHBIX
ckomeHnii, 6nno HasBamo Bepniom KaDunaAApHHEM COCTOAHUEM.

ITAM TpeM COCTOSHMAM BJIarM B «UIeaJbHOH mOYBe» — HEHAYJADPHOMY,
(QYHUKYJIAPHOMY M KanmUIApHOMY MHOIHe HCCael0BaTeld, HaumHaA ¢ Bepawon
(1917), npupaBanm yHmBepcajabHOe 3Ha4eHHE, OHITAACh CBECTH K 3TAM COCTOA-
HASAM ¥ B3aAMHOW WX CMeHe BCe IOBefeHHE BJIarm B NPHPOABHX I0YBaXx.
B nocnepsee Bpems 3TOi#l KOHmenmmed MEPOKO moab3oBascsa Jloaros (1948).
ITH DOLKITKY ABIAIOTCA IPUMepOM 3a0BeHUs TOTO, YTO caMas Jydmas MOJelb
eCTh BCE K€ TOJIbKO MOJIeJib B OHa He MOKeT 3aMeHHTb c000i TOro mpupogsoro
TeJla, MO0 KOTOPOro Ciay)XuT. Mu BEJe/N BHIIe U ellle YBHAHM Aajee, 9TO
B HEKOTODHIX Cly4asX 3aKOHOMEPHOCTH, yCTaHAaBINBaeMble HA «HAeasbHOM
0YBe», JedCTBUTEJIBHO MOTYT IEePEeHOCATHCS M Ha peanbHHe Tena. Ho aTto me
3HAYAT, YTO TAKOe IepeHeceHMe BO3MOKHO Bo BceX cayvasax. Hak rospko o
[OYB A TPYHTOB KPYIHO3€ PHACTHX (IeCYaHHX ) MH I€PEXOAHAM K I0YBaM H IPyH-
TaM TOHKO3€PHHCTHM (CyTVIMHMCTHIM M TJIMHACTHIM), TaK ceifidac ke KOHIeI-
unsa Bepmon, mreopupyomasn siBnesnsa copbumm Biaru (B LIAPOKOM CMEICTe
3TOTO CJI0Ba), OKa3biBaeTCs HENPHTOAHOM M MONKTKH MEeXAHMYeCKH, HACHIIb-
CTBeHHO BTHCHYTh B IIPOKpYCTOBO s10Ke 9TOH KOHIEeNNmU Bce pa3HooGpasue
Habyofalmuxca sABICeHAN 3aBOJUT HMCCIe0BaTels B TYNHK.

7. KAMWLIIAPHAA KOHJAEHCALINA

[locnennmit Bonpoc, KOTOPHII HaM cjeAyeT PaccMOTpeThb B 3TOM rjaBe, 3To
BONPOC O TaK Ha3hBaeMoil KAONMJAJIAPHONW KOBACHCAIHN.

Mu Bugenu Bhime, 9To B pe3yJibTaTe KaNWJJIADHBIX ABJeHMH B IOJOCTAX,
nopax, TpyfKax Majoro gmaMeTpa MOTYyT BO3HMKaThb MEHHCKH — Heboubiuie
YYacTKH DOBEPXHOCTH >KAAKOCTA, 00Jsiafaonme KPMBU3HOM Pa3IMYHOro 3HaKa
H Pa3IMYHON BeJHYAHH.

C DmoBepxXHOCTH 3TAX MEHACKOB HPOMCXOAMT McmapeHue ;kupkoctd. Ecim
IpoCTPAaHCTBO, B KOTOPOM HAXOAUTCA MEHHCK, CHesaTh 3aMKHYTHIM, TO OHO,
KaK M3BeCTHO, BCKOpe HACHITUTCA MAapaMM JKUIKOCTH, T. €. YOPYrocTh IapoB
JKAKOCTHE B BO3AyXe, HAIOIHAIONIEM 3TO IPOCTPAHCTBO, CAeJ1aeTcsA NOCTOAHHOM.
Xopowo n3pecTHO U3 PU3AKA, 9TO yIPYrocTh TAKOr0 HACHIIAIIIEr0 IPOCTPAH-
CTBO Tapa 3aBHCHT JJifi JAaHHOW KHJAKOCTH IPEKIe BCero OT TeMmepaTyphl,
npmyeM MMEHHO TAaK, 9TO ¢ HOBHIIeHAEM TeMIEPaTyPH U YIPYrocTh napa, Hacki-
WAMero mpocTpaHcTBO, yBenmdumBaercsa. OKasmBaeTcsA, OXHAKO, 9TO 3Ta
YOpYrocTh 3aBHCHT HE TOJILKO OT TeMOepaTypH, HO TaKKe M OT KDPHBU3HE
NOBEePXHOCTA M HMEHHO TAaK, 4YTO HaJ BOTHYTOW HOBEPXHOCTBIO YHIPYTOCTb
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MeHbllle, a HaJl BHIOYKI0H — Gosbie, yem Hax miockoif. Ilpu aTom B mepsom
cllydae ynpyrocTh YMeHbLIAETCA ¢ yBeJUYeHAEM KPHBU3HH IHOBEPXHOCTH H BO
BTODOM — yBeJlAYMBaeTcA. OTO ABJeHHe Obyio OTKpeiTo ToMcoHOM (n0paoM
HenssuBoM) 1 nmEorpa ummenyercs «addexrom Tomconas. TomcoH man u Mma-
TeMaTHd9ecKoe BhIPa)KeHHe 3aBHCAMOCTH, CBA3HBAIOIEH KpHBU3HY HIOBepX-
HOCTH KHIKOCTH C YIPYTOCTHIO HACHIIEHHOTO Mapa Haj Hed. ITa 3aBUCEMOCTD
BRIp@KAeTCA CJAEAYIOIUM YpPaBHEHHEM:

; P 2Ma
RT In ﬂ = ~ar !
ric R —rasoBasd KOHCTaHTa;
T — abcomoTHAsA TeMOepaTypa;
P, — nasnenne mapa, HacHIAIIMET0 MPOCTPAHCTBO HAM MJIOCKOM MOBEpX-
HOCTbIO jkmAAKoctA mpu T°;

P —paBHOBecHO® [aBjeHHME NApA HAJd MCKPUBJIEHHON MOBEPXHOCTHIO

wankocrn npa T°;

M — MonerynsApHNI BeC ;KAKOCTH;

o — HOBEPXHOCTHOe HATsKeHHMe jkupxocty mpm T'°;

d — onoTEOCTS xuxKocTH mpu T'°;

r — paguyC KPMBM3HH MOBEPXHOCTH FKMAKOCTH, B PAaBHOBECHU C KOTO-
poit HaxoAuTCcA map, UMeIAl xaBieHne P.

IlpepcraBaM cebe nBa BOAHHIX CKONJIEHAA, HAXONAMIMECS B 3aMKHYTOM
1IpoCTpaHCTBEe Ha OJHOM YPOBHE IPA OJUMHAKOBOI TeMmepaType # obiamaomiue
NOBePXHOCTAMA pa3jMyHOM KpUBH3HH. BciexcTBme TOro, 4To mpoCTPaHCTBO
3aMKHYyTOe, BO3AYX B HeM OymeT HachIeH BoasHsM mapoM. IIpu atom aGcomror-
Hasg ynpyrocTh mapa Haj MeHee BOTHYTOH mMOBEPXHOCTbIO, KAK CKA3aHO BhILIE,
Oyner Bhiie, yeM Hajx Gosee BoruyToit. BesegerBme 3TOro HauHeTCsA meperoHka
BOAHOrO0 mapa ¢ mepBOil MOBEPXHOCTH HAa BTOpYIo. IT0 OyaeT IPOMCXOAMTH
JI0 Tex MOp, MOKa He M3PACXOAYeTcs Bech 3amac BJIArH M3 MePBOr0 CKOIJIEHHS
UM TOKa, B CHJIY TeX MJIM UHBIX IPUYMH, KpUBA3HA obenmx nosepxnocren HE
creslaeTcs OXMHAKOBOW.

IPdexrr ToMcoHa 7 JEIKUT B OCHOBE ABIEHUH K AT A A AP HO H KO H -
AeHCAaI NI, KOTopoe, OIPU M3BECTHHX YCJIOBAAX, Habsaomaercsa B mOYBAX
I ApYTAX NOPHCTHX TenaX. Ecay ¢ mouBoii, nMeouieil Ty AN HHYIO BIa)KHOCTD,
CONPUKOCHETCA BO3AYX, HACHINCHHHA BOJXAHHIM HapoM (a CTeleHb HACHILEH-
HOCTH BO3[yXa MHI OIpejeiAeM IyTeM CPaBEEHUA ¢ YIPYrocThio Iapa, HAaCH-
L[AIOEero mpOCTPAHCTBO HaJ O J1 0 ¢ K 0 il IOBepXHOCTHIO BOAHI), TO BJjara,
HaXONMANAACA B TAKOM BO3[yXe, HAaYHET KOHIEHCHPOBATHCA B MOYBE, BCJIGACT-
BHE TOro, 4TO BOJA B IOYBe Beerja o6pa3yeT CKOMJIeHHs, OTPAHNYeHHbIE BOTHY-
THIMA HOBePXHOCTAMH, HAJ KOTOPHIMH YNPYTOCTh HACHIAIOIIEro HOPOCTPaH-
CTBO IIapa MeHbIIE, 9eM HaJX IVIOCKOUM IOBEPXHOCTHIO.

Hak 6yger mokasamo B ciemyiomiedl IyiaBe, KaOWIAPHAA KOHXeHCALHUA
HOCTHATaeT 3aMeTHOH BeJIMYMHbI JIMIIL NPHA BIaKHOCTHA HOYBHI, OJIM3KOM K BeJIH-
YpHe MaKCHMAaJIbHOH TAIPOCKOMUYHOCTH.
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ITAPOOBPA3HAA BJIATA N TBEPJJAA ®A3A IIOYBbBI

1. CYU[HOCTb ABJIEHHNA U METO/bl X U3YYEHUA

B mpupope cosepiieBHO cyxas moyBa BCTpedaeTcs, IO Bcell BEPOATHOCTH,
BecbMa pefko. TospKO B NMyCTHIHSAX TPONMYECKOro mosica, Iae HOBePXHOCThb
NOYBH, 0CO0EHHO B CllyYyae TeMHOI ee OKPACKH, MOKeT HarpeBaThCA IHEM JO
TeMmepaTy pH, npeBumanmei 100°, MO}KHO AONYCTHTH B JHEBHEIE Yackl MOJIHOE
BHICHIXaHHe CaMOro MOBePXHOCTHOro cjios mouBu. Ho maske B 3ToM, KpaliHewm,
cllydae m0YBa, HAYMHAS C Iy OAHK HECKOJbKAX MUJIJIIMETPOB HJId OYeHb HEMHO-
TUX CAaHTEMETpPOB, YKe He MO)KeT OWTh BIOJIHE CYXOH U J0JI3KHA CONeprKaTh
xorA 6u HeGonpuoe kosmuecyBo Biaru. Xopouio M3BeCTHO, YTO BIOJIHE CyXas
Ha BHj MOYBAa, JOJITOE Bpelvx xpammBIIascsa B jmaboparopum, Kak roBopAT,
«BO3TYLIHO-CyXasi IOYBAa», BCerfa CONEP:KUT B cefe HEKOTOpOe KOJIMYECTBO
BJIaTH, TAK Ha3hbBaeMOM r AT PO ¢ KO m | Y e ¢ K o i Biaaru. [ysa nomyyenus
HOYBHI BIIOJIHE CYXO0il MH npuferaeM K TeM WM HHEIM MCKYCCTBeHHHEIM IIpHeMaM
o6esBo)kmBaHNA oOpasna HOYBHL.

Ham6osee mpocteiM 1 HamGosree 4acTo MPUMEHAIOMIAMCA cO0CO00M ABIAETCS
HarpeB mouBH. OIKIT MOKa3HBaeT, 9TO AJIA IOJHOTO 00e3BO)KMBAHUA MOYBHI
HOCJIeIHIO Heo6X0oqnMo HArpeTh OO TEMIEPATYPHl, HECKOJBKO IPeBHILAIOMIEH
TOYKY KMIeHUSA BOJSI, T. €. B OOBIYHKIX YCAOBUAX — JO0 TeMIepaTyphl, HeCKOJIb-
ro nmpessimanmeit 100° C. O6niaB0 BarpesatoT upu Temmepatype 105—110°1.
Ileprogmuecku B3BemmBAaA B3ATOE KOJMYECTBO MOYBH, MhI MOKEM YyOeauThcs
B TOM, WTO BeC BHICYIINBaeMOil OYBH cHadaja OyjqeT yMeHbIIAThCA, a 3aTeM
cles1aeTcsl MOCTOSIHHBIM, 9TO W GyaeT os3HagaTh KoHell obe3BokmBaEma. Eciau
MEI B3AJIA DOYBY BO3XYLIHO-CYXYIO, TO MOTEPS B Bece, OTHECEHHAA K Becy 0CTaB-
IIeHiCst CyX0oi MOYBH M BRIPa)KeHHAsA B MPOLEHTAX OT MOCJeRHero, OymeT Ha3wl-
BaThCsI COA€p/KaHMeM B mouse rurpockomuueckoil Boxsl. ITpomecc obe3sosxm-
BaHUA U/ET JOBOJLHO MEJIEHHO U JJIS CBOEro 3aBeplIeHus TpeOyeT HeCKOTbKUX
4acoB, Aake ecsIm Onua B3gTa HeOosibluas HaBecKa MOYBH, MOPANKA HECKOJIb-
Kux rpammoB. UeMm Gosblue moyBa COEPsKUT OPraHAYECKOro BemiecTBa, B 0CO-
OeHHOCTH MOJyPa3/IOKMBLUIMXCA PACTUTCJILHEIX OCTATKOB, TeM OoJbllero Bpe-
mern tpebyer ee oGe3Bo)kEBaHme.

1 HexoTophle mcciaenoBaTenn, Kak, nanpuMep, Besep n Xopuep (Baver and Horner,
1933), BEIpa’Kal0T COMHEHNe N0 IOBOAY TOro, 4to npu 110° ancop6upoBaHHAs BOJA YAAAETCSA
nonHocteio. Ilo mx HaGMIOAEHUAM, BIAMAHNE NPUPOIK OOGMEHHOro KaTHOHA HAa KOJIAYECTBO
ajJcopOmpoBaHHOM BOJH (O €M CM. HU’Ke) IPOLTHPAETCA, NPA HOCTENeHAOM 00e3BOKABAHAY,
BIVIOTH 10 TeMmmepaTypsl 250°.
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[lpyroit cmoco6 o0e3Bo;KMBaHHA HOYBHI 3aK/II0YaeTcsl B IOMEIUEHNM Ha-
BCCKH IOYBEI B 3aMKHYTOE POCTPAHCTBO, B KOTOPOM OXHOBpPEMEHHO ITOMEINaeT s
Kakoe-nn6o BeliecTBo, coco0HoOe MOrjouiaTy M3 BO3AyXa BOAAHON map, T. e.
TAKOe BeIIeCTBO, KOTOpOe CO3713eT B OKPY’KalolleM ero IPOoCTPAaHCTBE YNpYy-
TOCTh BOMAHOrO mapa, secbMa O6au3Kyio K HyJ1o. B KauecTBe Takoro BelecTBa
1amte Bcero npmmendaerca ¢ocdopusiis anruapax — P,0,, ynpyrocers Bogsanoro
fapa Hajl KOTOPHM IPAaKTHYCCKA pasHa Hyno. CMbiC JeHcTBUA TAKOro BOJO-
HOrJIOUAIINEro BeIecTBa 3aKJIOYaeTCs B TOM, 4TO, 00e3Bo)KMBasg Haxons-
1AfcA Hal HUM BO3AYX, OHO TeM CaMhIM BHI3HBaeT MCIApeHHe BJIaTHM, HAaXOAdA-
weiica B moyse. Vicoapsaiomancsa 3 mOYBH -BJIara CHOBA MOIJIOLIAETCA TEM 3Ke
BOJIOOTHMMAIOIIAM BEIIECTBOM, M 3TOT MpOLECC HAET JO TeX [op, mOKa I0YBa
He moTepsieT Bceil Bnard, KoTopas M Oyaer morsoieHa IpAMeHEHHHM BOXO-
norjiotutesnieM. ECTeCTBeHHO, 4YTO Takodl ¢moco0 BHCYHIMBaHUA HOYBH
ropasfo Gosee MemeHHHE u TpebyeT N/ CBOEro 3aBepIIeHUs HECKOJbKHX
cyToK. B mpakTuke mNOYBeHHHX HCCIeMOBAaHMA K HeMy OpHOeramoT JOBOJIb-
HO PEJKO M B TeX MMEHHO Cjlyyasx, Korjja IodYBa COAepP)KAT B cebe ORmCmsA-
Ioluecss WIA JieTy4de BemecTBa, IJIaBHRM o00pa3oM opramMYecKme, KOTO-
PHle MOTYT OKHCJIUTHCA MM YJITYYUTHCA B TE€M CAMHIM H3MEHHATH BeC IOYBHI
npu HarpeBanumum mo 105°

OG6e3BosKeHHAA TeM WM HHLIM CHOCOGOM MOdYBa o67ajaeT CHCOGHOCTBIO
CHOBa NOTJIONIaTh BOJASHON map u3 Bo3gyxa. B srom He TpymHO yGemmTned,
0CTaBAB HABECKY CYXO0il MOYBH X0TA O B 1a00paTopHOM IOMeNEeHARn U IePHO-
OUYeCKH ee B3BelImBaA. e Bec HayHeT yBeJWUIABAThCA H B KOHIE KOHIOOB
jgoctarser npubimsdTesbHO HMCXOJHOW BeJMYMHH, KOTOPYI0 OHa HMeya Jo
BHICYLIMBAHAA, €CJIM VIS OOHTA Oblia B3siTa BO3MYLIHO-CyXas mOYBa, XpaHHAB-
wasca B Jaboparopun. 9To ABjIEHMe — NOTIJIONEHMe NMOYBOH BOXAHOrO Iapa
13 BO3[yXa — Ha3wBaeTCsA OpolieccoM ¢ 0 p 6 M m M BOAAHOrO mapa, a CBOW-
CTBO NOYBH copOupoBaTh nmapooOpasHyio Bjary HaseiBaeTcsi THAT P O C K O-
ODHYHOCTSH IO,

OnmT moKasniBaeT, 94T0 KOJMAYECTBO BONAHOIO mapa, copbmpyemoro mnod-
BOIl, 3aBHCHT OT OTHOCHTEJLHOH BIIasKHOCTH TOr0 BO3AyXa, ¢ KOTOPHIM
CONMpHKacaeTcs no4YBa, W MMeHHO TakaM oOpasoM, uro 9eM Gosbuie OTHOCH-
TenbHAA BJAKHOCTH BO3AyXa, TeM OoJiblilee KOJIMYECTBO BJard H3 HEro
copbmpyer mousa.

Ilpu oTHOCETENBHO ¥ BiakHOCTH Bo3AyXx a, paBHO# 1,0, T. e. KOTKa BO3yX Ha-
ChilleH BONAHKIM apoM, KOJIAYECTBO BOMABI, cOpOMpyeMoNl NIOYBOM, TOCTHrAeT
cBOell MaKCHMa/lbHOW BEJIUYMHEL.

3aKkaHuMBas ke HACHIIIEHWE IOYBHI BJIaroil OpM OTHOCHTEJIBHOH BiayKHO-
CTH BO3RyXa, BecbMa Onmakoili k 1,0, HO Bce jKe He AOCTHrawIleil DOJHOTO
HachllleHAs: (0GKIYHO 3TO JeJlaeTcA MpPH OTHOCATEJLHOH BIA)KHOCTHM BO3AYXa,
pasHoii 0,94), MB mosyyaeM HEKOTOPYIO YCJIOBHYI0 BeJIMYHHY BJIa)KHOCTH,
KOTOpPAasg HOCUT Ha3BaHAMe MAKCHMaJbHONW TFTATPOCKOIMYTHO-
CTH 1mO04dYBBL. JTa BeJuunHa NpuO/IDKEHHO Xapakrepmayer coboil cmo-
cOOHOCTH HOYBHl CBA3KIBATH BJaly HAa NOBEPXHOCTH CBOMX YaCTHUIL.

3aBACHMMOCTh Me;KAy OTHOCHTE/IbHOH VIPYTOCTHIO BOASHOTO Mapa W KOJH-
4ecTBOM BjarM, copOUpyeMoii mouBoi#, Oma IpeaMeTOM H3yYeHHs psAfa
AccilefoBarteei.

Merox mccienoBannsa oOLIYHO 3aKII0YAaeTCS B CllefyIOMEM.

Cepuio HaBecOK AaHHOM LOYBH, HAXOAAMMAXCA B OIOKcax, DOMEIMAT B
CepHIO 9KCMKAaTOPOB, HA JHe KOTOPHIX HaJUTa CepPHAaA KHCJIOTA PA3jIAYHBIX, HO
TOYHO M3BEeCTHHX KOHNEHTPAUM#, HaYyMHAfA OT CUJIBHO KOHIEHTPHPOBAHHOW,
noutu 6e3BOJHOM KACJOTH A KOHYAA KACJIOTOM cnaboil koEneHTpannu. Kasxon
KOHIIeHTPALlUH CepHOH KHMCIOTH COOTBETCTBYET, KaK M3BECTHO, OIpefesIeHHoe
laBleHNe BOAAHOTO Hapa, BO BCeX cJydyasX MeHbllee, 9eM JaBjieHAe Iapa
YHCTON BOJBI, HACHINAOIEr0 IPOCTPAaHCTBO Ipu AauHod temmeparype. Ilo-
- 3TOMy B CePHH BKCHKATOPOB €O31aeTcA pa3inyHasdg OTHOCHTEJIbHAsA BJIA)KHOCTD
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BO3/yXa, HAUYMHAA OT OYeHb HU3KHUX BeJMYUH HajJ KOHLEHTPAPOBAHHOMN cepHOM
KucaoToil m koHdaa Gnmskmmu kK 1009, Hax cnabumm ee pacrBopamm. Ecnm
MBI IOMECTHM B 3TH DKCHKATODH cepHio HaBeCOK OMHOHM H TOH ke MOYBHI, KO-
TOPYIO MH IPEeABAPATEILHO T€M WIH MHHM cooco6oM mosHOCTBIO 06e3BoamIm
(mm, Hao6OpoT, yBIA)KHAAM), TO BCe 9TH HABeCKA HAYHYT HOIVIOMIATh' (MR
TepsATH) Bjary W3 BO3AyXa, HaXOAAUIEIOCA B KcAKaTOpe; 3To Gymer 3amMeTHO
IO TOMY, YTO BeC HAaBeCOK HAYHET YBeJIMYUBATHCA (WM yMeHbluaThesA). Mame-
HeERe Beca OygeT IpOAOJIKATHCA, ONHAKO, JHUIIb O H3BECTHOTO Ipejesa,
a MMEHHO [0 TOTO MOMEHTA, IOKAa YHpyrocTh Iapa Hajx HOYBOH He cliesaercs
paBHOJ yOpyrocTd mapa HajJ CepHOM KHCJIOTOM RamHO# KoHueHTpauun. Uem
cnabee Kmenota, Tem Gosbuie Biaru ocranerca B nouse. Ilo goctmxernn sroro
npefesia Bec HaBeCKH [es1aeTcs NOCTOSHHKIM, IO 9eMY MBI MOKeT CyJAHUTh, YTO
nponecc copbumm (mnm gecopdmomm) Biary M3 BOAAHOIO Napa IpPeKpaTHIICH.
Onpenenas 9T0T Bec @ 3HasA BeC B3ATOM CYyXOH NOYBH (4TO OmpefessieTcss 065uHO
OyTeM BHICYIIMBAHWS NAHHOH HABECKM), MH MOKEM YCTAaHOBHMTb, KaKOe jKe
KOJIMYeCTBO BJIArd COQEPKAT MOYBa, HAXOAAMIAACA B PaBHOBECHH C BO3AYXOM,
IMEMAM Ty M1 HHYI0 OTHOCHTEJIbHYIO BiakHOCTh. IlonyuuB cepmio sTuX
BeJIMYAH, 111 PA3jIMYHRIX 3HAYeHAH OTHOCHTEJIBHOW BJIAKHOCTH BO3RyXa, U
BhIpa3nB rpadmaecKm 3aBACHMOCTH ONHOTO psAjla BeJIMYUH OT APYTOro, Mbl
[0J1y4aeM TaK Ha3nBaeMyIlo H30TepMy cOpOIMU BOAAHOrO mapa.

Jlpyroii MeTox m3y4yeHUs 3aBECAMOCTH MEKAY BIA)KHOCTHIO IIOYBHEI M OTHO-
CATeJIbHOU YHPYTroCThIO BOAAHOIO Mapa, ¢ KOTOPHM HOYBA HaXOAUTCA B PABHO-
BecHMd, 3aKjioyaeTcA B cienyiomem. HaBecky Bila;KHOM MOYBHI HOMEMAlOT
B 3aMKHYTHI cocyqx Takam o0pasom, 4TO HaJ DOBEPXHOCTHIO IOYBHI OCTaeTCsH
cBoOOXHOE HPOCTPAHCTBO, 3amojHeHHOE Bo3xyxoM. Ilo mcredeENM HeKOTOPOTrO
BpeMeHH, He06X0AAMOr0 ISl yCTaHOBJIEHUS paBHOBECHA, B BO3yXe HaJ IOBepX-
HOCTBIO IOYBEI OHPENEJIAIOT OTHOCHTE/NbHYI0 BIAKHOCTh, IOJb3yACh [IJIA
2TOTO X0TA OH METOAOM HAaXOKAEHHS TOYKA POCLI.

2. KOJINMYECTBEHHBIE 3AKOHOMEPHOCTHI

ITepeiixem Temepsr K 03HAKOMJICHAIO ¢ mpoueccoM copbuum BoxsHOro mapa
O0YBOM @ € TOM 3aBHCHMOCTHIO, KOTOpPas CYINECTBYeT MEMKAY BJIAaKHOCTBIO
NOYBEl W OTHOCUTEJIBHOM BJIA;KHOCTBIO BO3[yXa.

B nnreparype MokHO HaliTH Q0BOJIBHO OOJIBIIOE 9HCIO MCCIEAOBaHHM,
NoCBAMEHHHX 3ToMy Bompocy. Takosm paborn Pogesannna (Rodewald, 1902,
1904), Mureepamxa (Mitscherlich, 1901), Cnepanckoro n HKpawmesnsHukopa
(1907), Tomaca (Thomas, 1921, 1924, 1928), Kypoma (Kuron, 1930, 1931,
1932) m npyrmx.

Onnoit n3 caMux panEmx paGor Ha 3Ty Temy sBasercsa pabora ComepaHcKoro
(Cnepanckuit 1 Kpamennaaukos, 1907).

CoepaHckuil moMem@asn HOYBY ¢ ONpeAeeHHON BIAKHOCTLIO, MeHbILeI,
YeM ee MaKCHMaJdbHas TUTPOCKONHMYHOCTh, B 3aKPHITOE IPOCTPAHCTBO W IO
YCTAaHOBIEHHH pPABHOBECHA ONpeAeJiA]l TOYKY pOCH B IPOCTPAaHCTBE HAaJ
nousot. Ilo TouKe pocw B TeMmepaType ONBITA OIpefessanaach abcosoTHAs U
OTHOCHTEeJIbHAS BJIA)KHOCTH BO3AyXa.

B pesynbrate cBomx omsitoB CunepaHCKHil mprmes K BRBOALY, YTO «... KpH-
BLIe, BHIPAyKAlOllAe 3aBECAMOCTH YOPYTOCTH Mapa OT KOJIMYeCTBa BOMH B IOY-
Be,... MMeloT BUA napabos», M BHPa3mi MaTeMaTHAYeCKH 3Ty 3aBHCHMOCTD
ClledyIOIAM y]paBHEHUEM:
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(£,

rge P — paBHOBecHaa aGCoJI0OTHAg ynpyrocTb BOJSHOTO Imapa;
P, — abconoTHas ynmpyrocTh BOXAHOTO Iapa, HACHINAOIEro NPOCTPAH-
CTBO IIpH TOM jKe TeMmepaType;

P
7 — OTHOCHUTe/IbHAA paBHOBeCHasA YNPYroCTh BOJAAHOI'0O mapa,
0

@ — KOJIMYeCcTBO cOPOMpOBaHHON BOAH HA eUHHALY MACCH CYXOH IOYBHLI,
ay,C,K — nocTrosHHNEe BeJNYAHH.
OcraBuB B cropoHe coobpaykenus CnepaHckoro o (M3mYeCKOM CMEICHe
BeJIMMHK d,, KaK HeJOCTATOYHO, HOBHAAMOMY, 000CHOBAHHEE, OTMETHUM, YTO
onutel CpnepaECKOTO He OXBATHIBAAM HU3KUX HHTEPBAJOB OTHOCHUTEJILHOM

750

a munnumonu/7 2

2
Puc. 19 Tpadmueckoe m306parkeAde 3aBHCHMOCTH a = a, + K (—P >
0.

o JOaHHAIM Cnepancnoro .

1 — 9epHO3eM BODOHEHCKEAN: 2 — uepHOo3eM «KpOTKOe»; 3 — TEMHOCEPAA NOYBA
OpaoBckoif ry6epuun; 4 — MON30JNCTaA N0IBa CMOJEHCKOM ry0,

BJIAYKHOCTH Bo3iayxa. HamHuammue 3HadeHHs MOCJIEeAHEHl B ero ONMRITaX Bapbl-
poBanm ot 0,23 mo 0,41.

Bmecre ¢ Tem 3akoHOMepHOCTH, ycraHOBIeHHass CoepaHCKAM IO ero ONMEITaM
C 9YeTHPbMSA DOYBAMM, JEHCTBUTEJILHO OIPABIKBAETCA BechbMd XOpOIIO, 9TO
He TpyaHO ycMoTtperh u3 pmc. 19, Ha KoTopoM m3oOpaskeHH cocTaBjeHHBIE
Hamn, Do pasEHnM CoepaHckoro, rpaduxm, oTBedaiol[e 3aBUCHMOCTH

o= (£

mias verbipex mccaegoBaHubix Coepamckmm mnous. Iloutm Bce HabmomeHHBIE
TOYKM XOPOIUO YKJIAXHBAIOTCA Ha OTPe3KaX NMPAMLIX JIMHHAM.

OO6wupHHIT 9KcmepUMeHTANLHBI MaTepHas IO HHTepecylolleMy Hac BO-
npocy Mel HaxoxuM B paborax HKypoma (Kuron, 1930, 1931, 1932a, 19326,
19328, 1934a, 19346, 1936). 9ToT mccaenoBaTeNs HOJIB30BAJICA HMEPBHEIM H3
ONMUCAHHKX BHIINE METONOB, T. €. BHIIEPKUBAJ HABECKA MOYBH 0 MOCTOAHHOTO
Beca B 9KCHKATOpaxX HaJl CepHON KHMCJIOTON pa3Hoil KOHUeHTpauan. B GonpmmH-
CrBe Cjy4aeB OH TPHMEHAJ] CleIylomue KOHIEHTPAUHHA CepPHOM KHCJIOTHI,
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osydass COOTBeTCTBYOIIAE BeJIMINHBI OTHOCATEJbHOM! BJIAKHOCTHA MNOYBEHHOIO
Bo3ayxa:

H,S0, P H,S0, P
B % P, B % P,
10 0,942 54 0,286
20 0,868 60 0,177
30 0,748 70 0,069
39 0,582 74 0,034
48,5 0,383

Bcero mM 6numo mecnenosaEo 49 ecTeCTBEHHHX (He CUMTAsk HACHIICHHHBIX
pasnAYHHIMA KaTHoHaM:) 00BeKTOB — Pa3HEIX INIMH O MOYB.

OcHoBHO# BHBOJ ®m3 ero paboTH 3aKI09aeTCA B TOM, YTO HAa Y a M b -
HH e cTagad copOuyum mapoB BOJK MOYBAMA M IJIAHAMU NOJYUHAIOTCA TaK
Ha3piBaeMOMy ypaBueHMI0 copOunn DpeiHININXa, KOTOPOe AMEET BHA!

P v
n
e=2(7)",
rae @ — KOJIM4ecTBO copOmpoBaHHON BOAB Ha eNWHMNY Macch copbeHTa
(mousm);
P — pasHOBecHasi a0coIOTHAsE yHpPyrocTh BOJSAHOTO Tapa;

P, — ynpyrocts BORAHOro mnapa, HacCHIIAIONEro MPOCTPAHCTBO IPHA TOM
/e TemmepaTtype;

P
p- — OTHOCHTEJILHAS PaBHOBECHAs yIPYroCTh BOJAAHOTO Iapa, BEIPaX<eH-
0
Hafg B J0JAX eJMHUIH;
0 M 7 — KOHCTAHTHI.

Jlorapadmupys aTo ypaBHeHme, MH Ipeofpa3yeM ero B JMHeHHOe:
1 P
lga= lga-l- ;‘lgTo.

Bce 49 mccnemoBammnix KypoHOM 0GHeKTOB OGHADYMHIH HPEBOCXONHOE
moxauHeHde ypasHennio OpeifHjmxa B HavaJbHHX CTaAAAX Opouecca copo-
OAA, T. €. OIPA HA3KAX OTHOCHTEJbHHEIX YIPYToCTAX BOAAHOrO mapa, He mpe-
pumamax sesaansn 0,383.

Ha pumc. 20 nprBeaenk B KagecTBe IpUMePa HECKOJIBKO H30TePM COPOL AN IT0
masukM Kypowna, a Ha pmc. 21 — Te e @30TepMH B sorapagMmueckon fopme.

Benmamumn o, ompenensBmmecs HyporHoM rpadmyecKmM myTeM, Koieba-

JIACH s pasanvHux 06sexToB ot 0,3 10 7,4, 8 KOHCTAHTH - 1A TeX e 00BeK-

TOB HM3MeHsiAch B mupepenax or 0,392 mo 0,633, B rpomagHoM GONBIIMHCTBE
caydaeB, OJHAKO, 6yAydd 3aK0YeHH B Gostee TecHbe npeaenst: ot 0,44 no 0,50.

BematprBasics B Kpashle Ha puc. 21, He TpyIHO HOHATH GA3AIECKAI CMBICIT
KOHCTAHT NpPMBeJeHHHX BHmMe ypaBHeHu#. UeThHpe KpHBHe, H300pasKeHHHE
Ha 3TOM DHCYHKe, OTHOCATCA K 9YeTHIpeM MexaHmdeckuMm ¢paxumam: >0,02,
0,02—0,006, 0,006—0,002 n < 0,002 MM, BHAeJleHHHM N3 I'VIUHH Bepcus-

rase. Hpﬂmonnneﬁnme Y49acTKH KpPHUBHIX HAYT NOYTH NapaJljiejJbHO, T. e.
C OOYTH ONAHAKOBHIMHA BeJIMYUHAMHA o YHACJIEHHO XapaKTepHU3yIOIUMHA BeJiH-
9YMHY HAKJIOHA 3THX HpﬂMOJ‘IHHeﬁHHX OTPEe3KOB. ITH BeJIMIMHEI PaBHAIOTCS:

Jna KpnBOit, OTHOCA-
melcAa K dYacTHOaM

>0,02 mm | 0,443
0,02—0,006 mm 0,448
0,006—0,002 mm 0,448
<0,002 MM 0,466

T. e. BechbMa OJIM3KH APYT K ApPYTY.



Benuuunn lga onmpeensaiTCAa N0 BeJIMIUHAM OTPEe3KOB OCH OPAMHAT ONPH

P 1. P
7, = 1, m6o opu aTom ycnosma-— g Fo=0 m lga =lga.
[IponomxeEs mpAMONHMHeliHHe OTpPe3KM KPUBHX Ha pmc. 21 Bmpaso, A0

nepece4eHuss C OPAUMHATON, COOTBETCTBYOMEM = 1, MBI MO’KeM OIpe/leTATh
0

BeJMYMHH lg a, a IO HAM W caMble BeJIMYAHB G. OTA BEJAYMHE PaBHHI

JnA KpABOM, OTHOCA-
meiCcA K 9acTAmaM
>0,02 MM 1,475 0,299
0,02—0,006 mm 1,970 0,932
0,006—0,002 MM 0,335 2,16
<0,002 MM 0,745 5,56

g « «

YuurteiBag 3aBACHMOCTh BeJIMYMHBI @ OT pa3Mepa yacTHI, a AMEHHO YBe-
JIMYeHUe o ¢ YMeHbLUCHHEM pa3Mepa YacTHUL, HE TPYJHO 3aKJIOYHUTh, YTO 3TA
BeJIMYMHA XapaKTepuayeT co00il M3MeHeHMe BeJUYMHK CyMMapHOU IOBEpX-

a HOCTM 4YaCTHI, Ha KO-
40, TOPOH NPOUCXOTATCOP-

( Oumsa MOJIeKyJ BOJBI.

M= He XOTHM 3THM CKa-

3aTh, YTO BeJIMYMHA &

HaXOAMTCA B HOPAMON

NpPOImOPUMOHAJIBHOM 3a-

BHCHMOCTH OT BeJIHIH-

HH mopepxHoctH. Hak

Mbl YBHAUM HHKe, C

yMeHbIIEHHEM pa3Mepa

YacTUn CcOpOLUA BOJAKI

yBeJHMunBaeTcs He Po-

NOPUUOHAJILHO YBeJH-

YeHHMIO CYMMAapHOIl Ho-

BePXHOCTH, a 3HAUU-

TesbHO MesieHHee. Ilo~

3TOMy B 3aBHCAMOCTE

MeKy BeJIMYAHOH o |

CyMMapHO! HDOBEPXHO-

CTBIO HE MOKeT OBITh
I n@HeiHON#, a JOJKHA
77 Gums ropasao Goee

caoxuoir. Ho kakosa
Prc, 20 Kpmuc, samsomuors xenwscersa mapostpac. G oua mn Guna, oce
1 ’ H n N T _
yopyrocrm napa. Ilousa m3 Bepcmmrase (mo mamEmM  R© KOHCTaHTa a B Tep
Kypora). BOM M3 ypaBHEHHAH OT-

pakaeT HMeHHO ¢dak-

TOp BeJIMYUHB NMOBEepPXHOCTH. Uro sxe KacaeTcs BTOpOfI KOHCTAHTHI —

Munnumony [7e roy8l
kN

g

425

NN

1
nmoKazaTeJiId CTeleHHn n? TO OH, O4YeBHIHO, XapaKTepnm3yeT Ka1eCTBO

NOBEePXHOCTH, OT KOTOPOrO 3aBACHT Ta MM MHAA BeJMIAHA COpOUUM
Ha eAMHALY LOBEPXHOCTH mpH RaHHOM pasMepe wactuu. Tak, Kypom (1932)

OTMedaeT, YTO C yBeJIM4YeHHeM COACpKaHuA ryMmyca BeJIAYMHA "y yMeHbLIaeTCsI,

.1
npgieM oGpaTHAfA 3aBHCHEMOCTB MEeJKJAY BeJHUAHOH —- H
coflepsKaHAEM TryMyca fABJIseTCA MOYTH JIABeHHOH.
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Kak 6nut0 yke CKasaHO BHIIe, Ipouecc cOpOUUA BOAAHOrO mapa mOYBOMH
nogumHseTcA ypasHesmio DpedRAIAXa JIAMB KO A3BECTHOTO Mpefesia, AMEHHO
10 TeX mOp, MOKa BeJIAYAHA 1'% He npessicat npamepso 0,38. Bimskue npenes-
Hble BeJIMYEHE GHUIE HOJIydeHH, Kak ykaswBaer KyRom (1930), u mpyrmmm
nccjiefoBaTeJIAMA, KaK, Ha- -
npuMep,  JleBemmTeiiHOM,
Iypu, Kpaysepom m Kurom
n Heiire6opaom. Okpyrien-
HO 3Ta BeJITMYMHA MOKeT CUH-
ratbea pasHoit 0,4. Ilpm

log a
srusmumanifl2

. p
faibHeumeM yBeJaIeH N &~
o

BeJINIMHA @, T. €. KOJIAIeCTBO
COpOHpOBAaEHOM BONH, YBe-
quumBaeTcsa OHICTpee, deM
nosarajioch 66l MO ypaBHe- _ L—— yo
Huto DpeliHAIAXA, KaK 3TO 24 197
He TPYXHO BAJETh U3 puc. 21, 7
Ha KOTOPOM NPAMOJIAHEeHEIe
yUYaCTKA KPABHIX IIEPeXONAT
B KpHBOJHHEHHEHE €O BCe
Bo3pacTaIaM, 1O Mepe

P
NpUO/IMKEHAA BeIAIHHN &
0

K eAMHEANEG, HAKJIOHOM.
Takam obpasoM, pabora
Cnepanckoro m pa6ora Hy-
poHa yCTAHABIMBAIOT MATe- pue 21, Kpmphie 3aBECAMOCTH KOJAYECTBA MApO-
MaTHIeCKYyI0  3aBHCAMOCTBL o6pasHOd  Bjard, ancopOHpOBAaHHOH MOYBOM, OT
M@Ky OTHOCHTEJIbHOH YI- OTHOCHTENBHOH YIPYrOCTH BOAAHOIO 0apa B JIO-
PYroCThIO BOAAHOTO Tapa, ¢ rapagmmyeckoit ¢opme. IToaBa m3 Bepcmurase (no
OHOH CTODOHH, W KOJIH- RaunbiM Kypona).
4eCTBOM €ro, cop6mpyemsiM
[0YBOIl,— ¢ APYTOH, AJIA Pa3jIMYHbIX HHTEPBAJIOB BeJIAYAH OTHOCHTEILHOR yIPY-
roctu BogsaHoro napa. Ilpum stom oGe paGoTe mpmBogAT K Gim3KaM mo ¢opMe
ypaBHeHMAM copbumm, HO C pe3KO OTINYHKRMHO BeJIMYRHAMM IIOKa3aTesed

CTelCHA IpHA BeJINYAHE KaK 3TO He TPYAHO BHJETH M3 CJeJyromero como-

Py
crapneHna ypasHeHmii Cnepanckoro m Hypona.
¥YpaBuenne CmepaHCKOro:

P
a=a,+ K (—P;)z. (1)
Ypasreane Dpeiinpmaxa — Kypona:
1
pAE
a=a (T,,) ", (2)

Ilonbaysice GoraThiM 3KcmepEMeHTaabLHHIM MaTepmanoM Hypoma, M cpe-
NI DONKITKY IPOBEPHETh HAa 3TOM MaTepHaJjle CIPaBe[JIABOCTh YpPaBHEHAA
CrepaHCKOro [JIl CPeJEAX HHTEePBAaJIOB OTHOCHTEJHLHOH BJIA;KHOCTH BO3AyXa.

B pesyibTaTe 3TOif NONDKITKA OKasanoch, 9To AaHHee HKypoma peiicTBm-
TeJIbHO XOPOINO YKIaasBaoTcsa B popmyay CoepaHcKoro B mpefiellax HEKOTODPO-

. 14
o CpejlHEr0 WHTePBAjla 3HAYCHMM BEJHIMHE 5-— HAYAHASA OT 5= = 0,354,
[ (1]
p P
pexe 0T - = 0,260, 1 KoHUas ; = 0,868, 3HauYATeBLHO pEIKE = 0,748 m
0 [ [
B Tpex ciay4dasax u3 49 xonuas ; = 0,582.
[
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2
Ha prc. 22 Mu n1paBOAEM KPHEBHE, 0TBEUANIAE YPABHEHHAIO & = Qg - K(§>
. 0

VI TeX yKe deTHpex MeXaHAM4YeCKUX (paKmmii mouBH Bepcumrase, a B Tabm. 8
OpHEBOAKM 1A Beex 49 00beKTOB, MccaenoBanuux HyponoM, KorcTanTH 06onx

. P
ypaBHeHHii H Te UPE/eJIHl BeJMYAH 4-, B KOTOPHX JKCIePEMEHTAIbHbE JaH-
[}

HEIe YKJIA[[HIBAIOTCA B 9TH yPaB-
wenns. [{annne Tabn. 8 momy-
4eHH HAMHA B pesysbTaTe Ipa-
- ¢mueckoii 06paboTKA Beex faH-
Hux Hypona mo o6onm ypasHe-
HASAM, NPHUBEJeHHHM BHIIE.
N3 rpadumka wna pme. 22,
BIIOJTHE penpeseATaTABHOTO
ans Beex 49 rpadmkos, mo-
CTpOeHHHX HAaMd, BHIHO, YTO
mepexoj HAYaJbHOTO HCKPHB-
JIEHHOTO Yy4YacTKa KpHBOH B
OPAMOJIAHEHHENA  TOCTaTOYHO
oTyeTHBHIEA U pe3kuii. Como-

WF

a munnumonu/ ! e

P
CTaBJIAA [ajiee BEJIMYHHBI P
0

npda KOTOPHX HMeeT MeCTO 9TOT

; 1006 — & mepexoj, T. e. IPH KOTOPHIX

> Ji2 m¥ ——s____ KOHUAETCA O00JACTh IPHJIOKE-

1 1 j  HAA ypaBHeu:msa (1) m Hauu-

925 Ve q7% /K/ZZW HaeTca 06JaCTh NPAJIOKEHUA

% ypaBHeHEss (2), MH BHRUM

Prc. 22. Kpusme sapmcamoctmxonmaectsa agcop-  (CM. TaOn. 8), uTo oTm Besmdn-

6MpoBaHHOH MOYBOE NapoobpasHoil BAarm ot orHo- HEl B 0OJBMAHCTBE CiydaeB

CHMTeNBHOH ynpyrocts BousHoro mapa. Ilousa m3  copmajgaior, peKe HECKOJBKO

Bepcmarase (mammme Kypona, oGpaborarmnie mo IepeKpHBAIOT APYT Apyra u
ypaBreAn1o CnepaHCKOro)

ele peke OTAEJNAITCA APYT OT

Apyra He6OJNbIIMM IIPOMEKY1-

koM. Ilocnmepumit caywail He mpoTmBOpeYMT 00IIEMy NUpPaBHIY, HDOCKOJBKY

rpauKE He SBIAIOTCA HEOPEPHIBHBIMU, a MOCTPOeHH 0O TOYKaM, OTAe-

JeHHEM JADPYT OT [Apyra TeMH HJIM HHHMH NpoMexyTKamu. Todka mepexopa

MOKeT OKa3aThCA MeKAY HabioneHHHIMA ToukaMe. DaKT coBOa/leHAA KOHEYHOH

TOYKH HHTePBaJia NPAJIOKAMOCTH ypaBHeHns (1) I HaYabHOU TOYKHM MHTepBasa

NPHJIOKAMOCTH Y PaBHeHHASA (2) mO3BOJIsIeT CesIaTh BHIBOJX O TOM, 9T0 HAa H30Tep-

Me ajicopbnmn MOry T OHTH BHIEJICHH JBA Y9aCTKa, B OOJILIHIHCTBE CJIy4aeB JO-

CTaTOYHO OTYETIMBO OTAeNAmMAecs APYT OT ApPyra, 3HAYATEIBHO peKe —

CBsI3aHHHIe AIPYT ¢ APYTOM IIaBHHM, HO GhICTphIM mepexomoMm. IlepBHiii (Ha-

YaJIbHAI) A3 3TAX YIACTKOB NONUAHAETCS YpaBHeHHo (2), a BTOpPo# (CpexRmil)—

pP
ypasaermo (1). Ilokasatenn cTenens npm BelmamHaX 4- B 060X ypaBHeHHAX
0

pesKo pasiHYHH: B IePBOM ciydae npmbausnTeasHo 0,5, Bo BTOpoM ciaydae 2.
Takoe 3maumTeNbHOE M3MEeHEHHe 3TOr0 IOKaszaTess yKashHBaeT HA HaJmune
Pe3Koro m3MeHeHHA B OpApofe ABIeHUA. I'paHAna MeKIy sTEME ABYMS ydacT-

Ip
KaMH A30TePMEI OTBEYACT BeJITINHE 75~ OKOJIO 0,35 (cpeauss ana 49 06beKTOB —
g0

cM. Tabm. 8 — 0,354), T. e. OpmMepHO mHepBas TpPeTh M30TEPMH OTBEYAeT
- -

. P
ypaBHeHmI0 (2). BTopoii yyacToK H30TepMH OKaHYMBAETCS NPH BeJUIAHAX 5. o7
L]

0,582 no 0,942, B cpennem ai1a 49 o6wexron npu 0,810.
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Takam o6pasom, ocraeTc HOCHENHMH YYACTOK H30TePMH — IOPHAMEPHO
OfHa OATaA ee 9aCTh, KOTOpas He MOJYUHAETCA HA ONHOMY U3 JBYX YKa3aHHKIX
BHlIIE ypaBHEHMH.

Has Toro, aTo6H mpOBepATH, B KAKOI Mepe BHBe[eHHHE ypaBHEHHS OTBe-
4al0T aKTHIeCKH HaOII0JaBIOIAMCA BeJMYmHAM, B Tabia. 8a M mpHBOOAM CO-
OOCTaBJIeHAe BHIYACIICHHHX N HAOMIOJeHHHX BeJIAYAH (BHpPaKeHHHX B MHJI-
auMonAX Ha 1 r mousH) Ansa aByx mous. HomcramTe ypaBHeHmil B3sATH H3
Taba. 8.

Tab6uamma 8a

Borunciennble H Ha0MIOAeHAble BeUMYAHBI @ JJAA JBYX IOYB

TopnaonT 67—74 cM 9epHOBEMa TopugosnT 36—45 cM mox8oanCTON MOYBEI
a, BHI9MCJIEHHOE IO Y paB- a, BHIYHCJIEHHOE N0 ypPaB-
p HEeHNIo HEHBIO
_E a HabuoneH- a HaO00~
_ P \0,5| &= 1,60 + . HoOE - P_\0,452 a=1,0 + . neaHoe
203 (7)) s (£) =20 () P hras (£
0,034 0,58 1,57 0,62 0,45 1,00 0,45
0,064 0,83 1,59 0,85 0,61 1,01 0,59
0,164 1,28 1,67 1,32 0,91 1,07 0,88
0,260 1,61 1,81 1,65 1,12 1,17 1,09
0,354 1,88 2,01 2,01 1,29 1,32 1,30
0,595 2,44 2,81 2,85 1,63 1,88 1,96
0,748 2,73 3,54 3,48 1,81 2,40 2,40
0,868 2,94 4,21 4,20 1,93 2,87 2,87
0,942 3,07 4,71 4,82 2,00 3,22 3,35

HKak MoskHO BAJeTH U3 3TOM TaGAANK, AeHCTBATEIHLHO, HA H30TepPMe afcop6-
OUA BHAENAITCA ABa yJacTKa, M3 KOTOPHX Ka)KIBli HIOAYAHAETCA CBOeMY
ypaBHeHMIO, IIpAYeM B Ipefeslax KaKJAOro ydacTKa HabiiogaercAa BIOJIHE
YIOBJIETBOPHTE/IbHOE COBHOAJeHAe BHIYACICHHHX BeJIAYEH (KAPHEE NAPPH
B Ta6i. 8a) ¢ pakTHIeCKN HAOMIOJSeHHEIMA. Y YaCTKA OTAENAITCA APYT OT Apyra
JOCTaTOYHO OTYET/IABO, MMesA He Gosiee OQHON 00meil TouKM (A3 uAcia Habmio-
HABIIAXCH).

Bo wnsbe;kaHme BO3MOKHOTO HEHPABAJILHOTO TOJKOBAHAA HAIIMX B3IJIA-
IOB OrOBOPHMCSI, 9YTO BHIBeJeHHHIE B peayjbTaTe MaTeMaTHYeCKOTO aHAJIA3a
SKCOEePAMEHTAJIbHKHX RaHHHX ypaBHeHnmsa Coepanckoro (1) m peitupnuxa
(2) cyts ypaBHeEmA 5 M M pH Ye c Ku e. V3 HAX MB H3BJIeKaeM, Bo-Tep-
BBIX, YKa3aHMe Ha TO, 9TO MPOMecc copdumm BOXAHOro mapa Mo4BOM He ABJAET-
CA B I1€JI0M IPOLECCOM OXHOPOJHEIM, T. €. YTO B OCHOBE 3TOr0 Ipomecca Ha pas-
HBIX ero CTafHAX JI)KAT KAa9eCTBEHHO Da3jIMdHEle siBJeHHA. Bo-BTOpHIX, 3TH
ypaBHeHHs, KaK HaM KajKeTCH, IO3BOJIAIOT X0TA Or rpy6o HaMeTATh Te MHTEP-

BaJIkl BeJAYAH B KOTOPHX mpomecc COpﬁuEH pa3BuBaeTCs, NOBHOHMOMY,

P
Er
kak ogHopoauunii. Ha nDpeamonourensHOd ¢H3mdecKod WHTepIpeTanun
ABJICHAR, COBePMAIOMAXCA B 3THX HHTePBajlaX, MKl OCTAHOBEMCA HECKOJIBKO
HIDKeE.

Kak Mu yke ykaswBasad Brme, 06acTh IpaokeHna ypaBHenns Crepas-

P
CKOr'0 He OXBATHIBAET BCEero OCTAIOMErocs AHTEpBajia BeJITAIAH R B cpenueM
[}

p
nocjieqHAsA ONHA NOATaA 4acTh 3TOTO MHTEpPBaJia, T. €. B Ipejeslax BeJIHIAH P
0
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maumBaa npaMepHo or 0,8 1 o 1, ypaBrenmio CnepaHcKkoro He mogd@HsAeTCHA,

opAYeM HHTeHCUBHOCTH COpﬁuﬂﬂ B 3TOM HHTepBajie C yBeJ/IMYeHHEM - Hapa-

P,
cTaeT 0UeHb OHICTPO, YTO 3aMETHO IO BCe YBeJIMUABAIOMeEMycH 3arufy m3oTepM
copbumn kBepxy (puc. 20).

Hn ypasuenne Cmepanckoro, uu ypasuenme (Dpeiingnmxa He AaoT mpej-
CTaBJICHAA O CymHOCTHA TeX FIBJ'IGHE]{I, KOTOpPHEIe OPOUCXOAAT B COOTBETCTBYIO-

P .
IDAX AHTEpBaJJaxX BeJHMYHH X u 00 2TOM CylmIHOCTHM MH MOKeM BBICKa3aTh
]

anmb Gojiee WA MeHee BePOATHHE IPeANOJIOKEHHA, K KDAaTKOMY paccMoTpe-
HAI0 KOTOPHX MHI ceilyac ¥ mepeijeM.

3. TOJMUHA IIJIEHKH I'NMIrPOCKONINYECKON BOJBI

Kak xopomo 13BecTHO, MOIeKYJH H HOHBHI, CJIaraiolyie mOBeDPXHOCTHhI
€10l YacTHYeK TOro HJIII HMHOIO BeImecTBAa, IHEPreTHIeCKM He HACHILICHDI,
u60 B TOM 4YacTd CAJIOBOTO MOJIS 3TUX MOHOB, KOTOpas HampaBjieHAa BO BHCLU-
HIOIO, IO OTHONIEHHIO K MOBEpPXHOCTH YacTHYeK, Cpey, He AMeeTCA HMOHOB UJIH
MOJIEKYJl, HA IPATSIKEHHC KOTOPHIX Morjia OBl OHTh M3pacXofoBaBa 3dHePras
3TOi YACTH CHJIOBOTO WOJIA. OTO A CJY)KAT OPHYMHOM, HCTOYHAKOM HOABJIeHITA
NOBEPXHOCTHON YHEPrHd, IpHCYmIell BCeM BelleCTBaM,

Ecnm 006e3BO)keHHYIO IOYBY HOMeCTUTh B aTMocdepy, cofep;Kaulylo To
AJIM AHOe KOJIAYeCTBO Bjaru, T. €. MOJEKYyJ BOASAHOrO mapa, To mocjemxHue Oy-
AYT OPHTATCABATHCSA HOBePXHOCTHRIMA MOJIEKYJIAMH M HOHAMH IOYBCHHHIX Ya-
CTHII.

Takum o6pa3oM, mo CyIIeCTBYIOIIEM NpeACTaBJIeHHAM, HayaJpHasA CTa; A
mpoiecca copOumM IOYBOIO BJAaru M3 aTMocdephl, copeprKaiieil BOAAHOIN map,
3aKIII09AETCSA B MPUTHKEHUHM MOJIEKYJ BOJAHOrO NMapa MOBEePXHOCTHBIMHA Mo.le-
KyJaMA H HMOHAMH NOYBeHHHX dvacTdl. Taxoe mpefcraBieHme 6e3 0COOBIX
COMHEHHH MOKeT GHITh OPHJIOKCHO K 00Pa30BaHUIO HePBOro cJIOA COPOAPOBaH-
HOIi BJIaTM, TOMIMHOK B ONIHY MOJEKYJy.

Hemee nceaeposarena atax asjaenni PopeBansn u Mmrtuepamx (Rode-
wald und Mitscherlich, 1904) Grm YO@KIeHBI B TOM, YTO IPH CONPUKOCHOBe-
HAHW IIOYBBI C a'moc(pepon, mOYTH HACKHIMICHHON Biaroi,— Hax 109,-HeIM pac-

. o P
TBOPOM CePHOii KHCIIOTH, KOTOpHIii CO37aeT -, paBHOe 0,94,— yacTHOH DOYBH

DOKPHIBAIOTCS MOHOMOJIEKYJIAPHOM IIJIeHKO BOXHI. ITO yOerJeHAme OCHOBHI-
BaJIOCh HA CJAENYIOMIMX ABICHAAX.

Ecnnm kakoe-m6o ToHKoAgMCmepcHoe, T. e. oOJsajgaiomee 6OMBMON IOBCPX-
HOCTBIO, BeIIeCTBO, IpPeABAapUTeJIbHO 00e3BO)KeHHOe, NPUBECTH B CONPHKOC-
HOBeHHE C }KHANXKON BOJIOil, TO B Pe3yJIbTaTe 3TOr0 COIPHKOCHOBEHHA BHEIACTCA
HEKOTOpOe KOJIMYECTBO Telljla, KOTOpPOe Ha3hBaeTcA T€ M I OTO H ¢ M a 4 O-
BaHOA. Ilogpo6Ho 06 9TOM siBNeHMH MBI OyJeM rOBOPHTh HILKe.

Uccnenoamma Muraepiamxa (Mitscherlich, 1901) u PopeBambaa (Rode-
wald, 1902) mokasand, 4T0 3TEM CBOMCTBOM 0GJIafaOT B IOYBH, IPAYEM OKa-
3aJI0Ch, 4TO €CJIA K CyXOH HmoYBe (MM JPYroMy BemecTBY) BOAY HpPHOAaBIATH
HocTemeHHO, He(GONBLIIMMA NOPUHAMH, TO CyMMapHOe KOJHYEeCTBO TeIlla,
BHIIEJIAIOMErocs IPA cCMaYABaHAH, Oy/NeT yBeJIMIABATHCA, HO JIAIMB K0 A3BECT-
HOTO Ipefieia, COOTBETCTBYIOMEro OIpeJeIeHHOMY KOJIM4eCTBY IPAGaBIIeHHON
Bonbl. [lanpueiimne nprGaBKA BOAH yiKe He BHI3HBAIOT J06aBOTHOTO BRIEJICHHSA
Tensa. BMecre ¢ TeM HasBaHHBIe HCCJIeOBATeNI HAILIM, 4TO MpeJesibHOE
KOJIM9eCcTBO BJIArW, IPH BHECEHUM KOTOPOro B NOYBY AOCTHraeTCA IpeflebHAas
BeJIMUAHA TEIUVIOTH CMAadYABaHHA, KaK pas COOTBETCTBYeT TOMY KOJHMYECTBY
BJIarHW, KOTOPOE MOIJIOIaeTCsA NO9Boil M3 aTMocgepn Hax 109,-Hoil cepHOH Ku-
cmoroit (Mitscherlich, 1904). Bropoe mnomo)kenme, M3 KOTOPOro HCXOMMIIH
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9TH MCCJIeOBATe A, 3aKII0YAJIOCH B TOM, 9TO TEIJIOTA CMAYABAHUA BHIIEACTCA
npu o6pasoBaHUE JIHMb MOHOMOJIEKYJISADHOrO C0si COpGHPOBABHON BIIard.
W3 Bcero ckasaHHOro W NMOJy9AJICA BRIBOX 0 ToM, 9T0 Hajx 10%-HEIM pacTBOpoM
CepHOM KHCJIOTHI 06pa3yeTcsi MOHOMOJIEKYJAPHHI CJI0H COpOEpPOBAHHON BJa-
ra. CooTBeTCTBYIOmee COAepsKaHde BiArd yKa3aHHHIMA aBTOPAMH GOHUIO Ha-
3BAH0O MAKCHMAaJbHOW THATPOCKONDHMYHOCTDH K MOYB.

Wanomennsle Tonpko 9To B3rasaau Popesanbaa m MuTyepimxa He COOTBeT-
CTBYIOT, BAAAMO, AeHCTBUTeJbHOCTHA. Bo-mepBHX, ecim ME paccCMOTPEM @X
AaHHbE IO TeNJIOTe CMAYABAHHA, TO yOeAMMcA B TOM, 4TO IO Mepe mpabasie-
HHS BOJBl KOJIMYIECTBO TeIllsla, BHIJEJAIONIeecs Ha eMAHALY Beca NpHAGABICHHON
BOJH, yMeHbmaeTcs. JTO OYeHb OTYETIMBO BHAHO N3 AuQQepeHnaanbHbX
KDHBHIX TEeILUIOTHl CMadY@BAaHHsA, IOCTPOSHHHX HAMH OO JaHHHM MuTaepimxa
(1901) m m3o6paskenHnx Ha pac. 35 m 36. Vike ofHO 3TO 0GCTOATENLCTEO TO3-
BOJIAACT BHICKA3aTh COMHEHME B TOM, YTO MaKCHMAJIbHOMY BHEJICHHAIO TELJIOTHI
CMauABaHASA COOTBETCTBYeT OOpa3doBaHMe TOJLKO MOHOMOJIEKYJISIPHOTO CJIOA
copbmpoBannoii Bofsl. Ecnu 61 0H GbI NeHCTBHTEILHO MOHOMOJICKYJISPHEIM,
TO BEJTMYMHEI 3‘% MoKHE 651 6B OcTaBaThCA Gojlee MM MeHee HeM3MeHHEI-
MU HA NPOTAKEHHH BCEr0 TOr0 AAANA30HA BIIA;KHOCTH, OPH KOTOPOM BHIfe-
JSIeTCS TeNJIoTa CMAauABAaHMAA, M BMECTO KPHBHIX Ha prc. 35 B 36 M mojygnin
05l mpAMEe JHHAN, AMelOmZe BHAYajle HampasiieHHe, GIM3KOe K Iapajlyielib-
HOMY ocm abcumcc, a 3aTeM Pe3KO M3rubaommecss X DOX OPAMEIM yIJIOM yIH-
paommaeca B ocy opanuat. HaGmonaomeecss Ha caMOM [esle yMeHbIIeHOe Be-
dr
aw
KayecTBO, COPOLAHN BOJB TAK;Ke MEHSETCs, 9TO MOKEeT MMeTh MECTO B TOM CIIy-
yae, ecqiu 06pa3oBaHAe MOHOMOJIEKYJIIPHOrO CJIOA B AaJibHellleM CMeHSeTCs
o0pasoBaHreM IOJAMOJIEKYJIAPHO# BOXHOU 06O0JIOYKH.

MuTuepsiax @ caM BHOCIENCTBEH OTKA3aJCsd OT CBOEr0 MIEPBOHAYAIBLHOIO
B3riIAja W OpHCOeNmHAIcA K MEennio dperbepra (Ehrenberg, 1922, crp. 270—
273), KOTOpBIA CYHATAJ, 9YTO MAKCHMAJILHAA TONIIAHA IJVIEHKA TETPOCKOIHAYE-
ckoil Boasl paBHa 10 mmaMeTpaM MoseKynH BoxH. BmpoueM, cBOW0O TOUYKRY
3peEEs JpeHOepr 00OCHOBEHIBaeT BeChbMa HeyOeJHTEJbHO.

Bropoe Bospa)keHMe HOPOTHB MOHOMOJIEKYJSAPHOCTH 3TOil OGOJOYKE IpH
obpaszosanmm ee Hax 10%-HHM PacTBOPOM CepHOH KHCJOTH MOkKeT OLITH crie-
JIAHO HAa OCHOBAHHA HEKOTOPHX HCCAEXOBAHWM, MOO3BOJAIOMAX PacCIATATH
TOJIIAHY mojyvaromeiicss o6omoaka. K ymeny Takmx mccsemxoBaHmil DpHHAMNIE-
sat pa6orn JoGemexa (Dobeneck, 1892), Bpurrca (Briggs, 1905), Karna (Katz,
1912), Onana (Oden, 1921), Tomaca (Thomas, 1924) m Prixosa (1937).

Ho6enex (1892) mayyan rmrpockommdeckoe IOIJIOMeHMe BOAH Ha ¢pax-
UHAX OecKa pasHOi KpymHoCTH. Pe3ysbTaTH ero mcciieOBaHAH OPHBOAATCA
B Taba. 9.

Bpurre (1905, natapyio no Mak-Bany, 1934, crp. 170—171) oTHecca Kpml-
THYECKH K pesyjbTaTaM ucciaepoBaHuil [loGeHeka — Ha TOM OCHOBaHMM, 9YTO
nmocaeAHmi paboTay NPH OTHOCHTEJbHOW YNPYrocTH BOAAHOIO Iapa, PaBHOM
1009, mam BeckMa GE3KO K 9TOil BeJIMYAHe, BCAEJCTBUE U4ero B ero ONBITaX
He OHUIa MCKITIOYeHA KANMAAsipHAas KOHMeHcanmsa. Bparrc cuamras, 9T0 B CBOHX
OnOKITAX OH 3TO HOrpemHOCTH n3ber, moMemasi cOpOeHT (TOHKO pacTepPThIi
KBapn) Bo Bpamawmimecs: Tpy6ku. Ilpu ompenenenmn Bemmamenl copbnam opd
OTHOCATEJHHHX ynpyroctsax, 6nmskax K 1009,, TpyOKm HempepHIBHO BCTps-
xuBanmcs. B pesyibraTe cBomx ommTtoB Bpurrc ompemesnns Tommmany copbm-

pOBaHHOﬁ IJIEHKA BOJAKI, IPA OTHOCHTEJILHOU yupyrocta BOAAHOIO mapa 7. B
0

JINYAH C yBeJIMYeHHEeM BJIAKHOCTHA CBAETEJIbCTBYET O TOM, 9YTO XapaKTep,

= 83%, pasHOW 45 A, a upm ; = 999%, — pasmBoit 266 A, T. e. cooTBer-
(1)

cTtBeHHO B 16 m 96 mmaMeTpoB MOJIEKYJ BOMHI.
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Tabnuma 9

Peaymprarbl ombiToB [loGeneka (1892) mo rarpockonmmyeckoMy HOTJIOMIEHHIO BOJBI
pas3ngyBEbIME (PPAKOAAMA KBapHEBOro mecKa

TonmnHAa NJEHKA

PaaMep d9acTan Cpennanit nna- | ITIopepxHocTs| ITorsomeHo
necKka B MM Me"; ':f,,fmn cMY/100 r Bojkl T/100 r B CM Mnoggl?y;?npo?u

0,01—0,071 0,036 166 660 0,2031 122.10-# 36
0,071—0, 114 0,092 65 220 0,1677 257.10-8 93
0,114—0,171 0,142 42 250 0,1378 326.10-¢ 114
0,171—0,25 0,210 28 570 0,1007 353.10-% 128
0,25—0,5 0,380 15790 0,0847 535.10-* 194
0,5—1,0 0,750 8000 0,0571 713.10-# 258
1,0—2,0 1,500 4000 0,0545 1361.10—° 495

Npomeusarnne. lladpu nmocnenEax ABYX cTOAGIOB BHIYUC/ACHK Hamu (A. P.).
JuamMeTp MOJEKyJH BOXH NPRHAT 3[eCh M B JaJbHeilmeMm paBHEIM 2,76-107% cM, Taw
KaK TMFPOCKONMYeCKas BOJA UMeeT NOBHILEHAYIO IJIOTHOCTH (CM. HUIKe).

Karn (1912, mamapyio mo Mak-Bamy, 1934, ctp. 171—172), mayyaa cop6-
OUI0 BOXAHOrO Iapa HA IOPOIKe KBapua W Ha IOPOIIKe aHOPTATA, HOJLYYHJI
TOJIMMHAY IVIEBKA cOpOMpoBaHHON BOAM paBHOH 32 A B mepBOoM ciaydae u
15,5 A Bo BTOpOM, 9TO cooTBeTcTBYeT 12 M 6 MAaMeTpaM MOJIEKYJ BOMMI.

Ilo mcenepoBanmam Opana (1921—1922), BenmamAa copOuUMH pasNAYHKMA
rJINHAME B Pa3jIMYHHIX ydacTKaX M30TePMH copOumu Kojebasnach B Ipemenaax
or 0 mo 0,03 r Ba 1 M2 mosepxsoctm. He Tpymso paccumrtath, 4TO 3TO
COOTBETCTBYeT BOfHOMY ciyrol0 Ttoammuoii ot O mo 109 amamerpoB BOgHHIX
MOJIEKYI.

Tomac (1924), BHumCAAA TONMMHY BOXHOH NJIEHKW, OPHXONHMT K BeJNYH-
gaM oT 5-1077 Mm mpnm g = 0,01 mo 2-10™° MM npm ;:—: 0,98, aro cooTBeTCT-
ByeT 2—72 mmaMeTrpam M‘:)nenyn Boau. K coskamennio, ﬁonpo6nocTeﬁ 3THX pac-
getoB Tomac He IPEBOAAT, BCAEACTBHE Y60 HeJIb3s CYANTh 00 AX JOCTOBEPHOCTH.

ProxoB (1937) Ben mccnemoBaBHA ¢ KBapmeBHM meckoM. llpu % = 0,9%

0
(mam 10Y%-Hoit cepHOW KHCJOTOH) KBapmeBHe 3epHAa pasHOro pasMepa

OKa3ajJACh HMEIOMAMA CJIAYIOIAe BeJAYAHKE MAKCHMAJAbHOH T'MTPOCKO-
OMYHOCTH M CJAEAYIOMY0 TOJIAHY COOTBETCTBYIOmMEHd BOXHOH IJIEHKA (CM.
ra6a. 10).

Bepmmann n Koncrantmuosa (1937), raGaogas agcopbumio BoasHOro mapa
KBapneBEIM IeCKOM B BaKyyMe IPH CTPOro KOHTDOJMPYEMBIX YCJIOBAAX, Ha-
wu, 970 obpadoBaHme MOHOMOJIEKYJAPHOrO CJOS 3aKAHYABAETCA HPA OYeHb
He(OJBIIMX BeJIMYMHAX JABJIeHAs BOAAHOIO mapa — mopsinka 1 MM, Besen
3a 4eM IPH fJajbHelleM yBeJMdeHAH NABAeHHs BOASHOIO Hapa HAYMHAETCH
y’Ke MHOrocjnojimasg copbums, B Ipomecce KOTOPOH MJIeHKAa cOpGHPOBAaHHOM
BOJHI JOCTATAET TOJIUAHH, paBHo# 30—50 xraMeTpaM BORXAHKX MOJIEKYI BOJIHL.
Ilpr naBmenmax BomaHoro mapa, npesmmarnmux 80—85% oTHOCcATENBLHOM
BJIa}KHOCTH, HAUMHAETCA YrKe KANMJUIAPHAS KOHJEHCAUUS.

Yanpek (1938) mccaemosan copbmmio BOgAHOrO mapa TOsKe Ha KBapUEeBOM
necKe W IOJTY9HJ CJIeRYIOLIAe BeJIMYAHK cOPONMMA M 9acTAI] pasHOTO pasMepa
(rabm. 11).

Taxmm 06pa3oM, Bce NpUBeeHAKIE JaHHEE ¢ JOCTaTOYHOI Y0eaAnTeIbHOCTHIO
P
FOBOPAT O TOM, 4TO He TOJILKO UPH 5-, PAaBHOM 98%,, HO U IpHM 3HAYATEJbHO
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Tabauma 10

MakcnaMalbBEaA FErPOCKOMHEYHOCTH IO MeTOXY MHTuYepiuxa m TONMIHAA BOXHOI HIeHKH
Pa3ImyHBIX MexaHmyecKuX ¢paknumii xBapna

(no maERmM PrixoBa, 1937)

Pa3Mep 9acTil B MM

0,25— 0,1— | 0,5~ | 0,02— [ 0,01— | 0,005— | 0,002— | 0,001—
0,1 0,05 0,02 0,01 0,005 0,002 0,001 0,0001

MakcuMmanbHaAd  Tu-
rPOCKONMIHOCTD 110
merony Muruep.in-
xaB% .....[0,0452|0,0998(0,0917|0,1133(0,1474| 0,2642 | 0,4963 | 0,3872

Tonmura HJIeHKHN
copGupoBaHRO# BO-
Abl, BeIpajKeHHAA B

nuaMeTpax BOJHAIX
MONeKYN . . . . . 137 129 55 30 19 16 13 12

Tabauma 11

Toamuua COpGAPOBAHHOIO CNOA BOAB HA YACTHNAX KBapHa

(no pmanaeM Yaneka, 1938)

Tonmnua copGnQonaHHoro Ypcao ¢I0eB MOJEKYJ

Pasmep cnoA B A BOJI bl

JacTaAN,
x 107 cu P o096 | P —o035 | L —o096| L —035

P, P, P,y P,
1000—250 145 64 52 23

250—100 133 34 48 12
100—50 69 31 25 11
50—10 56 12 20 3
10—5 B3| [ 10 18 4

5—1 39 4 14 1

|

MMpaMevarnme. Yacao cyoeB MOTeKYJ BOAS! BHICINTAHO
HaMU NpU KMaMeTpe MOJIEKYJHl BOJKI, NPUHATOM HAaMH PaBHBIM
2,76 A (A. P.).

MCHBUIAX OTHOCHTEJIbHHX BJIA}KHOCTAX BO3AyXa BOMAsHasg INIeHKa, o6pasyro-
wascsa B pesyjabTaTe cOpPOMEM BOAAHOrO mapa, IpeacTaBiseT coGol0 He
MOHOMOJIEKYJIAPHHIA CJI0if, @ COCTOMT M3 MHOTUX CJI0eB BOAHHIX MOJeKysa. A6-
COJIIOTHEIE YACJIa 3TEX CJIOEB, IPABeJleHHEe BHIIe U3 paboT pasHHX HCCJIeA0Ba-
Tesied, CliefyeT CYATATh, KOHEYHO, JAMb NPHUGIM)KeHHEIMH, TAK KaK JUIA MX
BRI9AC/IEHAA HeO0XOAMO 3HATh, BO-HEePBHX, NJIOTHOCTh BOJBI, a BO-BTOPHIX —
CyMMapHyio mosepxHocTh gactun. OmpefesneHnme o0eMx 3TAX BeJHYAH CONpPA-
JKEHO € PAJOM YCJIOBHHIX NONYINEHAN O He ABJIAETCS IMOITOMY TOYHBIM.
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4. CIJIpl, OBYCJIOB/INBAIOITUE I'MTPOCKONUYECKYIO CIIOCOBHOCTh II0YB

Tak kak BomHaA miIeHKa, ofpasymoiascs Ha 9acTANAX IOYBH, SABIAETCA
MOJIUMOJIEKYIAPHOM, TO, OYeBAHO, HeJIb3sA OOBACHATE €e 00pasoBaHme CHIAMA
NPUTAKEHASA, ACXONAMAME TOJIBKO HENOCPEACTBEHHO OT MOBEPXHOCTH MOYBEH-
HBIX 9acThn, #0O 9TH CHJIB, KaK H3BeCTHO, AMEIOT BeChMa He3HAYMTEIbHHIl pa-
Auyc ReilCTBAA, He NPEeBHINAIOIIHANA OJHOrO HJIX HEeMHOTHX aHTCTPEeMOB (CM.,
Hanpmmep, Mak-Ban, 1934, ctp. 321). HeanaumressHocTh WX pajgayca Jeii-
crBEs o0bAcCHAeTCA, moBuauMomy ([dyGmmmn, 1935, ctp. 132), Tem, 9T0 HX
FMCTOYHAKOM, KaK CKa3aHO BHIILE, ABJAIOTCA 3JIEKTPOCTATAYECKH HEHACHIIIEeH-
Hble HOHH, cJlaraommne moBepxHocTh dwactAn. Ha »srToil moBepxHOCTH pac-
IOJIO}KEeHK HMOHH ¢ NPOTHBONOJIOKHEIMH 3HAKAaMHU 3apsAfga, Ojarogapsa deMmy
y)Ke Ha CaMOM He3HAaYHTeJbHOM PAacCTOSHAH OT MOBEePXHOCTH HOJISA CHJIOBHEIE
noJA OPOTABONOJIOKHO 3apAKeHHHX HOHOB IIePEKPHIBAIOTCA] H B3aMMHO
KOMIEHCHPYIOTCA.

IToatomy peiicTBHE 3THX CHJI HA PAaCCTOAHUAX OT MOBEPXHOCTHE YaCTHIH,
NpeBHIIAIOINAX AWAMETP MOJIEKYJIBl BOAbI, JOJKHO, OYeBHJHO, AONOJHATHCA
KaKAMA-TO MHHIMA CHJIAMH, JPYyroil Nmpupoanl. B umene mocirleqHMX JOIKHEI
OLITh Ipek/ie BCero HasBaHH cmibl Ban-mep-Baaabca. 9Tu cmibl mMeioT pa-
AUyC XeACTBAA 3HAYATEIHLHO OOJIBIIMII, YeM XHMHUYECKHE CHJIbI, HJOCTATAIONIAI
BeJIM9AHKE, PaBHOW, IO KpalHeil Mepe, HeCKOJBKAM MOJIGKYJAADHHM JHAMeT-
pam. CmEiH 9TH yMeHBMIATCA 0OpPaTHO IPONOPUHOHAJIBHO MECTOW CTemeHH
paccroaada (cM., Hampumep, sHyxoBuukmit, 1938, crp. 12, mnm Maxk-BaH,
1934, crp. 353). Takum oGpa3oM, BTOPOHl W HEKOTOpHE CAeAYIOUIHe CJIOH MO-
JIeKys cOpOMPOBAHHOrO BOAAHOrO IMapa MOTYT yAepKABaThCA cuyiamn Bam-mep-
Baansca, mcxomammMmn oT yacThi copbeHTa, T. €. B JAHHOM cJlyd9ae — HOYBHI.

Mlanee He06x0aAMO y4ecTh y9acTHe B COPOUTH BOXBI TeX CHJ MPHTAKeHH,
KOTODHIE JEeHCTBYIOT MeKAYy COpPOMPOBAaHHRIMA M CBOOOAHEIME MOJIEKYJa-
mu Bopn. Hakmas copGumpoBaHHAas AUImOJbHAs MOJIeKyJa BOMNM B pe3yJIbTaTe
cop6naE He TOJNBKO TepAeT CBOIO HOABM}KHOCTh, HO OXHOBPEMEHHO I IPAHAMAET
OpPHEeHTHPOBAHHOE HOJIO)KeHHe, NPHTATHBASCH K TOYKe copbmmm cBOMM IIOJIO-
JRUTENIBHO WJIM OTPULATETBHO 3aPAMEHHBIM KOHOOM, B 3aBHCHMOCTA OT 3HAKa

Ta6mnmoa 12

AQuTHEBHOCTD BeJIHYAH COPONAM BOJAHOro mapa Ansa mo4YsM Beruepcay
(no pasrmM Kypoma, 1930)

BennanHel cop6nuu BogAHOro mapa B r/100 r cyxoif mo9BH
P CopOnma Bcelt|COPONNA Beel
P, ®pakuna dpaknua ®paknua | PpaknmA | mouBol mo "g;:gg;;“gg:
<0,002 0,002—0,006 | 0,006—0,0290 >0,020 cyMM;"tgpaR- nnocpenc'rneﬂ-
HO
0,942 2,514 2,090 1,280 1,273 7,057 7,61
0,868 2,055 1,750 1,102 1,012 5,919 6,24
0,748 1,661 1,440 0,911 0,834 4,846 5,03
0,582 1,290 1,140 0,730 0,665 3,825 3,96
0,383 0,975 0,850 0,544 0,509 2,878 2,91
0,177 0,665 0,595 0,370 0,335 1,965 1,97
0,069 0,425 0,384 0,235 0,217 1,261 1,21
0,034 0,345 0,276 0,164 0,155 0,940 0,88
[
Coneprxanue
$parnan
B No4Be :
B% .. 12,19 12,65 13,04 62,12 100,0
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3apaga TouKu copbuum. B pesysmbrate 3TOro MmOBEPXHOCTH IIEPBOIO CJIOS
cOp6EpPOBAaHHOM BOAH CJAaraeTcd M3 IPOTHBONOJIOKHEIX KOHIIOB COPOApOBaH-
HBIX JANOJIeH, KOTOPHE, TAKAM 00pa3oM, 06pa3yioT HOBYI COBOKYHOHOCTh TO-
YeK BO3MOKHOU copbuum. Bmarogapa aTomMy mepBHIl C€JI0i AUIOJIeH MOMKeT
.copbupoBaTh BTOPOIi -
CJIOH, 3TOT HOCHETHUNA — '
Tpertmii ciroi @ T. X. Pas-
BUBAIOMIMECA IPH 3ITOM
CHMJIE, KAaK YyKashBacT
Maxk-Ban (1934, cTp. 363),
MOTYT JOCTHTAThH JOBOJIb-
HO 0OJIBIIOI BEJIMYMHLL M
IPOYHO yEP;KEBATH COP-
OupOBaHHHIE  MOJEKYJIHl
BOJIBI.

fABnenme copbuuu BoO-
JAHEIX TAPOB IOYBAMU
objlafaeT CBOIICTBOM ajI-
aataBHocTA. B Tabm. 12
MBl NPABORXMM JaHHbIe
oxkcoepmMeHTa  Hypona
(1930), monTBepIKMaOLIIC
sTo cBoictBo. CyramHu-
cras noysa n3 Beruepcay,
rana 6yposema, Obijia pas-
meneHa Ha deThipe Qpak-
nan. BesnuguHa copbuun
BOIAHOro mapa Onlia om- |
PenesIeta OTASABLHO N1 725 750 q75 £ W
Kaykaon m3 Qpakumii u 4 VA ’
UIA TOYBH B LCJIOM.
YMHOKHAB BeJIAYAHEI COPO-
UAR UIA KOKKoi ¢pak-
AN Ha ee COJep;KaHue B
MoYBe W CJIOYKAB NOJIyYeHHBEle IPOU3BEJeHUsI, aBTOP COMOCTABHJI 3TH CYMMBI C
BeJMYAHAMA CcOPOUMH [iaA BCeil MOYBH, IOJYYeHHHIMA HEIOCPECTBEHHO.

Cop6uus BogsAiHOro mapa mOYBOM, KAK M MHOTMMH [DYTAMA aacopOeHTaMH,
COIPOBOKAAETCH ABJICHAEM TAK HA3HBAEMOTOT M CTE P € 3 H C a. ITO SABIC-
HUe 3aKJ/I0YaeTCA B TOM, 9TO €CJIA Mbl OHY U Ty K¢ HaBECKY KaKOM-IAG0 MOYBH
OypeM cHadaJla HACHIIATh BJIAroil, moMemias ee MOCJeXOBATEJBHO B PAX mpO-
CTPAHCTB ¢ BO3PACTAIOMEN OTHOCHTEJbHON BJIAKHOCTHIO BO3AyXa W HOBOASA ee
B Ka)KIOM OPOCTPAHCTBe A0 IOJHOr0 PaBHOBECHsS, a 3aTeM Oy[eM 9Ty jKe ca-
MyI0 HaBeCKy 00e3BO;KHBATh, IIOMEmMAs ee B Te »Ke IPOCTPAHCTBa, HO B o0paT-
HOM IODAXKE, T. e. ¢ yORBAIOUIel OTHOCUTEJBHON BJIIA)KHOCTHIO, TO BO BTOPOM
caydae (T. e. mpn 00e3BOKABAHAM) KOJIMYECTBA COPOMPOBAHHON BJard, NpU
OAHAKOBHIX OTHOCATEJIBHKX BJIAKHOCTAX, OyAyT BCeria BHIIIE, 9eM B IEPBOM
(1. e. mpm oBofHeHun). CooTBETCTBYIOMMUE OPHMEPH KPABHIX 0(E3BOKABAHUS
H OBOJAHEHHA AaHK Ha pmc. 23. ITO sABJIEHME, JAaBHO HM3BECTHOE IO OTHOLIC-
HAIO K Pa3jMYHBIM copGeHTaM, GhsI0 oGHapYykeHO M Asisa mouB Tomacom (1924),
a moaxHee — Hyponom (1930) m Gosee nerasnbHO M3y4YeHO MOCJIEAHAM aBTOPOM
(1932). IlpmBenennsie Ha pEc. 23 M30TepPMH OBOAHEHAS M 0GE3BOKMBAHUSA
3aMMCTBOBAHHE HaMH M3 IePBOii M3 Ha3BaHHHIX paGoT Hypoma m m3oGpakaior
cobo0 Bce fABAeHAe B IeJoM. HypoH yKashBaeT IpPH 3TOM, YTO B OCHOBE
ABJICHAS MO’KeT JIe’KaThb HECKOJbKO IPUIMH, M3 HAX HAMGOJee CyLICCT-
BeHHOH MO3KeT 6BITh, BO-IIEPBHIX, aAcopOuAA Bo3Ayxa Ha HOBEPXHOCTH 00e3Bo-
SKeHHOH IOYBH, KOTODHIA IPeNATCTBYeT cOpPONAA MOJIEKYJ BOAAHOrO mapa Nmpu
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Pmc. 23. I'mcrepe3nc afcopGmEM BOMSIHOTO Napa
noupoii (mamnnie Kypoma).



MOCJIeAYI0LIeM OBOXHeHAN. B0o-BTODHX, BHICyMIEBaHHe NOYBH MOKeT BHI3KIBATh
Te HJIM MHKE HeOGpATHMble W3MeHeHHAs MOBEPXHOCTH IOYBEHHHX JaCTAN, HOHM-
yKaomuae copnaoHHyIo cnoco6HocTs mocaenunx. Hakoren, nprmumHoii rucTepe-
31ca MOTYT OHITh fAABJIEHAA KAaNUJJIAPHOU KOHIOeHCAOdd: IPH OJHOH H TOM ke
OTHOCHTeJIbHON BJIA)KHOCTH BO3{yXa OIPH 06€3B0KABAHAN HEKOTO Phle KAAJLIISA P-
HEle OPOCTPAHCTBA MOIYyT OKas3aThCA 3alOJTHEHHHMM KaOWJIIADHO CKOHMEH-
cHpoBaBmeiics BOJOM, B TO BpeMs KaK IPA OBOJHEHAW 3TH IPOCTPAHCTBA He
GyAyT coAepsKkaTh MOJ0GHOM BOABI BCJIEACTBHE TOTO, YTO AJIA 06pa3oBaHHA CO-
OTBETCTBYIOLIEI0 MeHMCKa TpebyeTcs IpeaBapATebHOe YyBeJdYeHHe OTHOCH-
TeJIbHOHM BJIA)KHOCTH [0 3HAYMTELHO 0OJIbIIEell BeJHIMHE.

B mmrtmpoBanHO# paGote KypoH menaer momuTKy Gosee mogpo6GHO paso-
GpaThcs B siBjeHAH recrepesdca. [lnsa aToro o B3sn o6pasmbl IOYB U3 Tpex
paspe3oB: depHO3eM n3 BopoHe)xkckoil ofmacTm, mogsonmcTyio mousy m3 Moc-
KOBCKOW o0s1acT 1 cosionen 13 Boponeskckoit o6macta. Hacumenane BoggaEEIM
napoM o6pasuH IOYB M3 PA3JIMYHEIX FOPA3OHTOB 3THX Pa3pe30B OH HOABepral
cHavasia 00e3BOKMBAHAI0, 3aTeM OBONHEHMIO W 3aTeM CHOBA 00e3BO;KHBAHMIO.
PaszmoctE BesmunH copGunam, MOJy9eHHEHEe OPH IEPBOM M IPH BTOpPOM 00e3BO-
JKUBAaHAW, MPEACTABAAIT co6010 HeoOpaTAMHe H3MeHeHASA, BO3HAKIIHAe B pe-
3y/nbTaTe BHICymmBaHUA. PaszHoctm oke BenmumH copbnumw, mojyueHHHIe NpH
BTOPOM OBOJHEHMH B 00e3BOKABAHMH, XapaKTepPH3YyOT, 0 MHeHMIO Hypomna,
BeJIAYAHY OO0PAaTHMOro TECTepe3Wca, HPHIMHON KOTOPOro ABIAITCA copbuusa
BO3AyXa M KaOMJUIADHEE ABJICHHSA.

B ta6n. 13 Mu npusogaM pesynsTaTH AcciegoBanuit Hyposa mns Boponesx-
CKOT0 4epHO3eMa, OpAYeM BeJIMYMHE COPOUAN TAHH JAJIA OTHOCHTEbHOU BIIAK-
HocTH HaJ O19,-HOW CepHO# KHCIOTOM, T. e. M ; = 0,354.

[
Tabamma 13
Tucrepesnc cop6umu BOJAHOTO NAPa BOPOHE}KCKHMM YepPHO3EMOM
mo paaumiM Kypoma (1932)

(pesuunHEE  copbnEM KAHK B MMJIMMOAAX BOAH Ha 1 r MOYBHI IJA OTHOCHTEJIBHON
BIIQ)KHOCTM BO3QlyXa, paBHO# 0,354)

TOpU3OHTH U TrIyOAHH B CM

HauMeHOBaHMe BeJAYAHH A, A, A, Ay B, B,
0—3 10-20 | 30—40 | 53—l 67—74 | 100—110
Copbumsa mpu mnepBoM 00e3BOMKM-
pamun (I) . . . . . . .. .. 2,93 2,87 2,64 2,35 2,01 2,28
To e npu oBopHemmuu (II) . . . 2,39 2,37 2,18 1,95 1,69 1,93
To e npH BTOPOM 00C3BOKUBA-
gpm (II1) . . . . . . ... L. 2,78 2,74 2,52 2,25 1,90 2,17
MIB%or I..........| 9,9 | 95,5 | 955 | 95,8 | 94,6 | 95,3
HeoGparumoe mameReRue copOuuu
B%or I . ......... 5,1 4,5 4,5 4,2 5,4 4,7
He%orII .........I 86,0 86,5 86,7 86,8 89,0 89,0
O6patemblil rmctepeauc B % ot I11 | 14,0 13,5 13,3 13,2 11,0 11,0

OueHnBas B 1eJIOM BCe TO, YTO HAM M3BECTHO 110 BOIPOCY O MeXaHA3Me cop6-
MM ¥ O OPAPOJE CHJI, JIe}KAUIHX B ee 0CHOBe, IPAMEHATEbHO K copbnanm BosA-
HOro Hapa MOYBOIO, HPWXOMMTCA OPH3HAThH, YTO HAMIM 3HAHHA B 3TOH 06macTh
eme BeChbMa HeJOCTATOYHHl M HecoBepmeHHB. COBOKYIHOCTh aKTHIeCKAX AaH-
HHX, Han6OJIee HHTepEeCHHE A3 YACAA KOTOPHX OBUIR W3JI0KeHH BHIIE, € OJHOW
CTOPOHBI, M COBOKYIHOCTh OOMAX NPeACTaBJIeHA 0 mpomeccax copOumm, Kak
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OHH M3JI0KeHH B MoHorpagmax Mak-Bona (1934), Hy6unnua (1935), Hyxo-
sunroro (1938), oxena (Hiickel, 1928), dymanckoro (1940 m 1950) = ap.,—
¢ APYroil CTOPOHH, WO3BOJIAIT HAPHCOBAThH CJEAYIONIYI0 IIPOJIOJKATENILHYIO
KapTHHY OpoIecca copOmEA BOASHOro mapa IOYBOI0.

VYike IpA CaMbhX MAHAMAJIbHHX 3HAYEHUS X OTHOCHTENBHOH YIPYroCTH
BONAHOrO Iapa, A3MepsieMBX, BepPOSATHO, BeJIMYMHAMH mopsaka 19, mim paske
MeCATHIX A0Jel HPOLEHTa, HAeT 00pa3oBaHAe MOHOMOJIEKYJISAPHOTO CJI051 COPGH-
poBaunoit BOxH. OGpasoBaHme 3TOro C€jI0A DPOMCXOAMT 3a CYET IJIEKTPOCTa-
THYECKUX CHJI IPATAKeHAsA, PAa3BABAeMHX HNOBEePX HO C Th 10 IOYBEHHBIX
YacTAYEK.

dTh cane, BAXAMO, BechMa Bequku. O6 3TOM CBAAETENBLCTBYET OLICTDPHIA
nogpeM HAaYaJbHHX YJaCTKOB KPABHX copOumm Ha pmc. 20, KOTOPHIl yKasbl-
BaeT Ha TO, YTO MOHOMOJIEKYJIAADHHIN CJIOH COPOMPOBAaHHOU Biarm oOpasyeTcs
IpHE BeChbMa MaJIOil BeJIAYAHE %, W, CJIe0BaTeIbHO, HA BeChbMa GONBOIYIO MIPOY-
HOCTh CBA3H MOJIEKyJ 3Toro ciaos. [BmpoueMm, Yomcsopr (Wadsworth, 1944)

P .
onpefiensieT BeNMIARY 5’ IPM KOTOPOii 3aKaHdImBaeTcs 06pasoBanue MOHO-
0
MoJleRysipHOrO Ccitosi, B 18%].

ITo Mepe manbHeiimero Bo3pacTaHUsA 2. B Tpefle1aX 10 BeJIUYMHEI, paBHOIi
0

npamepHo 0,40 (B omurax Kypona — po 0,38), 1. e. B mpepenax meitcTBAA ypas-
nenna Dpeiinpnmxa, mEReT o0pazoBaHUe YKe MHOTOMOJIEKYJISIDHOW BOJHOI
060I0UKA. ITOT HPOMECC HPOACXOAAT CHaYaja IperMyIIeCTBeHHO 3a CYeT Jeil-
crBas Ban-nep-BaanbcoBex cun IpPUTAMKCHASA, MCXOAANIAX OT MOYBEHHHIX da-
CTHIL, OTIACTH Ke 3a CYeT CHJI NPATAKEHNA, HCXOAAIMX OT BHEIIHETO CJI0A COp-

. P
Guposauunx pumoneir Boxul. ITo Mepe yBenmueHmss 5= W CBABAHHOTO C 3THM
]

yBeJIM9eHHAs TOIIMEHE COPOAPOBABHOrO CJIOA BJIATH, OTHOCHTENIbHAA POJIb CUII
. P .
mepBOil Kateropuu cnaeeT, M Korjga P, A1eT1aeTCA PABHEIM 0,40, ux peiicTBUHE

oo HameMy NpeAmoJIo;KeHHIO, cXOXUT Ha HeT. Copbmmsa HmOCTIeqyIOIIUX CJIOEB
BOJHEIX MOJIEKYJI HAeT yrKe MCKJIIOYATENbHO 33 CYeT OPHTAKEHUSA CO CTOPOHBI
paHee COpPOHPOBAHHHIX AUIOJEH BOMH, MONYHHAACH HPHE STOM yDAaBHEHHIO
CrnepaHCKOro. 9TOT mpomecc HPOROJ/KAETCA, IO BCeil BePOATHOCTH, A0 KOHIA,

Ll i 100971
T. €. 10 IOCTI/KEHNA OTHOWEHAEM 5~ Benunubl, paBroii 100%!. Onnako Ha mo-
0

‘cJIeHAX CTAAMAX, HAYMHAA C BeJIMYUH %, PaBHHX B cpefHeM npuMepHo 80%,
npouece copOuua mepecTaeT HONYAHATHCA ypaBHeHHI0 CIepaHCKOTO M BJjlara
HAYMHAET COPOMPOBATLCSA B KOJIAYECTBE GOJIbILEM, 4eM CeAyeT IO 3TOMY ypaB-
HCHHIO, O 9eM CBHJETeJbCTBYIOT KpHBHe Ha pmc. 22, 3arubaiommecAd KBepxy.
9TO TOMOJIHMTEbHOE MOIJIONIeHAe 00A3aHO CBOMM MPOACXOKACHHEM fABJICHAIO
KaNMJIAPHOH KOHJAeHcammi, IPHEPOXa KoToporo B obmmeit ¢opme Ghina Hamm
paccMoTpeHa Bhme. B mouse ke 3T0 sABieHUe BHIIAAAT CJefyiomuM o6pasom.
B mouse, kKak m Bo BCAKON AECOEPCHOM cUcTeMe, IIpU JIIO00M BJIA)KHOCTH, He
NOCTHralomeil HOJIHOM BJIATOEMKOCTH, MMeIOTCS MOBePXHOCTH pa3jlesia BOja —
BO3MyX Ppa3JAYHON KPABH3HHE, BO-IIEPBHX, BCJEACTBAE TOro, YTO BOKpPYT
TOYeK CONIPHKOCHOBEHMA ABYX 9acTHL 06pasyIoTCA KOJbLeoOpasHhle CKOILIe-
HHA BOJAH ((MAaH;KETHI»), H, BO-BTOPHX, BCJIEACTBHE TOr0, 9T0O DOBEPXHOCTh IIOY-
BeHHHIX 9acTAN HepOBHAadA, IpPHYeM OXEBAIOIIasl YaCTUIY BOAHAA IJIGHKA CBOei
BHCINHEH MOBEPXHOCTHIO IOBTOPSAET HEPOBHOCTM HOBEPXHOCTH 4YaCTHIKL.
BosnnmkEOBeHMe BOXHOW MaHKeTH B Ipouecce cOpOLAA BOAAHOTO Iapa
MOKHO IpefcTaBATh cebe caenyomuM obpaszoM. IlycTs MBI uMeeM aBe MOUBeH-
Hble vacTAUH A m B, compmkacaommecsa me;xay coGoir B Touxke C. IlomecTmm

1 U paxe eme galee — B mpomecce copOuyun MOYBO KMAKOH BOJHL.
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5TU /IBe YaCTALl B 3aMKHYTHIA COCYX C HEKOTOPOHl MOCTOAHHON TeMIepaTypoi,
B KOTODOM MH MO)KeM MeHATh OTHOCHTEJBHYIO BJakKHOCTH Bo3ayxa or 0 ao
100%,, npuIeM HCTOYHAKOM BJIATH ABJIAETCA PACTBOD BOXK B CEPHOM KHCJOTE,
HaJIUTHIA HA JHO COCYAa H O0JIafalommid, CJeJoBaTeJIbHO, HJI O C K 0 i moO-
BepXHOCTHI0. ByjaeM HOBHIIATL OTHOCHTENIbHYIO BJIA)KHOCTH BO3/[yXa, Hagas.

P
oT X PaBHOT0 HYJIO. B cooTBeTcTBHE €O CKa3aHHEIM BHIIEe, 9aCTAUK IOYBBI
0

Ha4YHYT COPOMPOBATH BJIAry, BCJAEACTBAE 9er0 BOKPYT dacTdn GymeT o6pasoBH-
BaThCA BOAHAA IUIeHKA. Eciim 6H yacTAnH He compHKacaldch OXHA ¢ APYTroii,
10 ofpaszoBaBmasicA MJeHKa MMeja 0K IPAMEPHO ORMHAKOBYIO TOJIIMHY,
TaK KaK CHJIOBOE IOJIe BOKPYT 9acTAL MMeeT NPHOIH3ATETHHO OJMHAKOBYIO
Besmunny. Ho gacTHLbl COMpPNKacaloTes APYT € APYroM, BCIEACTBUE 9er0 BOIM3N
TOYKHA AX CONPEKOCHOBEHMA CHJIOBEIC OJIA ABYX
4aCTHI[ HAJIAraloTcsA OJHO Ha Apyroe. M monm-
TaJNCh BHPA3ATh 3TO Ha puc. 24, m3oGpasmB
CHJIOBOE II0JIe B BHAJE CAJIOBHIX JIMHAN, HaNPaB-
JIeHHHX HOPDMQJIBbHO K IOBEPXHOCTA 9acTHL.

P
Hpﬂ MaJIbIX OTHOCHTEJNbHBIX BeJIAMYNHAX 7.
0

(rme Py — ynpyroctbh BOAAHOTO Iapa, HacChIa-
I011[eTO IPOCTPAHCTBO OPA JaHHOU TeMIepaType
Haf I J OCKOJM DOBEepXHOCTHIO BOAK), IO-
JIO}KeHAe IIEHKA COPpOMPOBAaHHOM BOMAK, OKpY-
JKAlOmed 49acTHOH, YNPaBIAETCA MCKIIOYH-
TeJIbHO 3THMH CHAJOBHIMU mojsaiMu. Beiemcrsue
3TOro ILIEHKa ofpasyeT MOBEpXHOCTb, NpHGIA-
3UTENILHO HapaJIIEIbHYI0 MOBEPXHOCTH 9YacTA-
Ubl, faBasgd, OAHAKO, HEKOTOPHE yTOJINEHUA HAJ
BOTHYTRIMH Y9aCTKAMH TIOBEPXHOCTH YaCTHIIBI
(BcylegcTBHE CXOKIAEHAA 3[eCh CHJOBHX JIMHUIA)
M YTOHYasACh HAX BHOYKJIBIMH yd9acTKaMu
(BcmemcTBHE pACXOMACHAS CHJIOBHIX JIAHMIA).

of
o~

., .
®eseefeee

Ho mo mepe HapacTaHMdA BeJIMYAHEl — K CO-
Pnc. 24. OGpasoBande BROYKJIO- P P Py
BOTHYTOrO MeHHCKa B pe3ylb- OpAEeHHOro ¢ HHUM yBeJIMYeHMA  TOJIIUHK

TaTe CIHABMA IJEROK aacopbm-  pyreHKH copGHpPOBaHHON BOJH, K AeiiCTBHIO 9TAX
B e e B TOuKe KOH™  cpioBHIX mOJel HeW30e/KAO ROMKHO NpHGa-
AAByx Sacran. BHTbCA AEMCTBUE CAJI MOBEPXHOCTHOTO HATSIKE-

HUsA, NIPeACTaBIAIMAX cO00K OAHOCTOPOHHE Ha-

paBjleAHOe NPUTAKEHHE MOJEeKYJ BOJHI, CJAaraioliux MOBEPXHOCTHHIA CJIOW
COpOMPOBaHHON NJIEHKH, CO CTOPOHBI MOJIeKyJs Gosiee riryGOKHX, BHY TPeHHHX,
CJI0eB. OTH CHJIbI HOBEPXHOCTHOTO HATAKEHAS, M KaOMJJIAPHEIE CHJIBI, MOTY T
Ha4yaTh OKa3bIBaTh CBOEe BJIASIHAE JHIIb TOTAA, KOTAA CHJIB NPATAKEHHSA,
HCXOANlMe OT DOYBEHHHIX YACTHII, CAEJIAIOTCA AOCTATOYHO MaJILIMU IO CpaBHe-
HHIO ¢ CHAJIAaMH HOPMAaJbHOrO OOBepXHOoCcTHoro nasienma. Ilo Bamemy

HPe/IN0JI0KeHHIO, 3TO HAaYMHAeT MMeThb MeCTO IIOCJIe TOro, Kak ; caesaeTcs
pasanm 0,40. °

Kak TonbKO CHJIEI MOBepXHOCTHOrO HATAKEHAA HAYHYT OKAasKBaTh CBOE
BUIAHMe, JajbHelillee HapacTaHAe INIEHKA COPOMPOBAaHHON BOAH OymeT Ipo-
HCXOJUTh NPH TOM yCJIOBUHU, 9TO OHA OyICT CTPEMHUTHCA OPUHATH $OpMY, CO-
OTBETCTBYIOHIYIO HAHMeHbIIed HOBEPXHOCTA. ITO CKa)KeTCA IPeKAe BCEro
B 0061aCTH CONPMKOCHOBeHHs [BYX 4YaCTHL, I/le OJeHKa mepecTaHeT pacloJa-
raThCA NapajjielbHO MOBEPXHOCTH 3THX MOCHeJHAX (OYHKTHDHAA JIMHAA Ha
‘puc. 24), a JacT HeKOTOpoe yToJleHHe (CIVIONIHAA JMHAA Ha puc. 24).

B pesyabrate 3TOro BOKpPYr TOYKM CONPHKOCHOBEHAA 4acTHIl oOpasyeTcs
KO.IBIICBOE CKONIJIeHAe (MaHKeTa) BOALI, HMelolee yike KamnJIApHbIe CBOHCTBA.
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1 1 t
IloBepxHOCTH 3T0T0 CKONTIEeRAA GyAeT MMeTh KPEBH3HY, PABHYIO - = — — — ,
1 2
rge r; COOTBeTcTByeT Ha pHcyHKe KC, T. e. pagmyCy NOJIOKATeALHOU
KPHBA3HE MaH;KeTH, a r, coorBerctyeT KC;, T. e. pagaycy OTpAIATeNLHOK

KpUBH3HH MamKeTH. Tak Kak 06K9BO 7y > 7y, TO — < - I CyMMapHas Kpu-
1 2

BHU3HA ABJAETCA OTpﬂuaTeﬂbHOﬁ, T. €. COOTBETCTBYyeT BOFHyTOﬁ IOBEPXHOCTH.

Taxmam o6pa3om, ma 9T0il, CpaBHATENLHO PaHHel, CTaANA COPOLAM B IIOYBE
CO3[AIOTCA MAKPOYYaCTKM ¢ BOXHOM NJIEHKOM BOTHYTOH (OTpMmaTesbHOII)
KPUABA3HHL,

“ P
B nponecce fajlpHEEeUIIero BO3pacTaHAA BeJIAYAHBI N H CBA3aHHOI'O ¢ HUM
]

AaJIbHeNIIero HapacTaHAsA TOMIIIHE IJIEeHKH COPOMPOBaHHOM BOJBI, HaCTymaeT,
HaKOHel|, MOMeHT, KOTJla ympyrocts mapa P gocTAraeT yke TaKO¥ BeJIAYAHEI,
KOTOpast COOTBETCTBYeT yNPYTOCTH IIapa, HACHILAIONEr0 IPOCTPAHCTBO HpU
MlaHHOM TeMIepaType Hajx BOIHYTOil HOBePXHOCTHIO C KPHBH3HOH, DaBHOM
1 1 .
= 7— — ;- Beaenctsne sroro npm panbHeimeM NOBHMEHAN BeIMYHHE -
1 2 (]
Ha DOBEPXHOCTH MaHKeTH HA4HETCHA KOHJeHCAmuA BOJAHOTO mapa.

Bot aT0T-TO mpomecc, mMenyeMslii KanmisIsipHOH KOHAeHCAamWeid, MIYIIMii
Ha BOTHYTHIX y4aCTKaX IOBePXHOCTH, HAJIarasch Ha MPOUECC NPOAOHKAMIEH-
¢s1 copOUAR BJIarW HAa BRINYKJIKIX y9acTKaX MOBEPXHOCTH YacTAN H CyMMHPYAChH
C HAM, W 3acTaBjifAeT m30TepMy copbumm (pme. 20 m 22) pesko sarmbaThcA
KBepXy.

K 9TOMY MOKHO JI063BHT1>, YTO KaIMJIJISIPHasA KOHACHCAm@Asa MOKeT mpomc-
XONTh HE TOJILKO Ha IOBEPXHOCTAX MAaH>@KeT, HO H HAa BOTHYTHIX y9JaCTKax
NMOBePXHOCTHA MOYBEHHEIX YaCTHI.

" P .
CnpantaeTcn: HAaYAHAsA ¢ KAaKOM BeJIAYAHH P oponecC KanuIAPpHOU
]

KOHfleHCanud mpHobperaeT 3aMeTHOe KOJA4eCTBeHHOe BhIpa)kemme? Hak Mbl

P
y’Ke YKa3nBaJIM BEHIIEe, HAYMHAETCA 3TOT Hpouecc, BepOATHO, NPU ITOKOJ]O

0,40. Ha ato ykasmBaer m onmH cnenmanbsHuil onnit Kypona (1936). Omit 3a-
KJovYaJsics B caexyomeM. Mayvanmch mapaiienbHO, B COBePNIEHHO OJMHAKO-
BHIX yCJIOBHAX, NPOIECCH COPOIAA BOAAHOrO Iapa BHCYMeEHHON IJIMHOM A TOl
’Ke TJIAHOM, K KOTOpO# 0huTa mpAMemaHA BIOJHE cyXas HOpMalbBasA CO/a.

Ha6monennsa mokazanm, ut0o 1pm g, pasaom 18,3; 28,6 u 38,0%, Kpusnie
]

copOUAM JJIA MJIMHH U JJIA CMEeCH TJIMHH C COMOM TOYHO HaJIarajuch ofHA Ha
ApYTYI0, XOTSI CMeCh JaBajia BeJIMUYMHH COPOLMH 9yTh 9yTh GOJbOIE, YeM 9H-

p
craa rausa. [Ipn P> PaBHOM 58,3%, KapTHHa H3MeHMIack. B HavanpAbIX CTa-
o

IAAX Tpolecca cOPOLUA OPH ITOH OTHOCATENLHON BIIa}KHOCTH BO3JlyXa copo-
LM CMECBIO IJIMHBI ¢ COJXOHl HONMpPEe;KHEeMy CJjleTKa MpeBRIMaja copoumio duu-
CTOM TJIMHOM, HO KOrAa 3TOT HPOLECC NPUXOLMI K KOHIY, KOJAYECTBO BOJHI,
cop6HPOBaHHOI CMeCHIO TJIMHH C COXON, Hadajl0 yMEHBUIATHCA M CMeNIAJIOCh
3aMeTHO MeHBIUMM IO CPaBHEHUIO ¢ copbuueii wymcroi ramuoir. Kypon obmsac-
ufeT 3TO ABJICHAe TeM, YTO, KaK MH YBUAMM HEKe, IJINHA, HACHIIeHHAs HaT-
pueM, copbupyeT Bjarm MeHbIIe, YeM Ta jKe IVIAHA, HACHIIEHHAS KajlbIHeM.

ITpu paBHOM 98,3%, BCJeACTBAe KANMJJIAPHONW KOHJEHCAUMA HOABH-

Py
70Ch HEKOTOPOe KOJHYeCTBO KUAKON BOAKI, CIOCOGHOM pacTBOpATH comy. I3
CBA3M ¢ 3TUM CJeJIajlach BO3MOKHOM oOMEeHHAas peaKudms MeyKmy TJIHHOM, Ha-
CHIMEHHOU KajbumeM, 1 coxoit. YacTs 0OMEHHOT0 KaJIbIAsA 3aMeCTHIacCh 0OMeH-
HBIM HaTpHeM, B pe3yjbTaTe 4ero copOunoHHAs CIOCOOHOCTb IJIMHBI MOHM3M-

P
aack. U3 atoro KypoH menaeT BHIBOA, 4YTO MGKAY BelHYAHAMHA p.» PaBHBIMU
)
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40 u 609,, neRKAT rpaHMLA M3MeHEeHAS CBOMCTB COPOMPOBAHHONM BOMBI: HUKE
9TOl TPaHMIL AMEETCA TOJALKO IPOYHO CBA3AHHAA BOJA, a BHINE — yiKe HO-
ABJIAETCA BOAA M PHIXJIO CBA3aHHAsA, CHOCOGHAA PAcTBOPATH COJIM W 06A3aHHAA
CBOMM NPOMCXOKAGHHEM KaOMIIADHONW KOHIeHCALHdH.

Taxkum o6pasom, ator onuT HypoHa cBEAeTenLCTByeT O TOM, 4TO Hayaso

. P
KanwJJIApHOM KOHACHCANUHA NOJIYKHO JIeyKaThb B HHTEpPBa’ie BeJINYHH P ot 40
0

mo 609.

OnBEako mo AaHHKIM, MNOJIy9eHHHM B pe3yibsTaTe 00paboTKH MaccoBOro
MaTepHajia mo copOuuu BOAAHKX NApoB, MpmHajIekamero Kypomy, Kax M
BUeJlA Bhile, Tmpouecc copbumu mepectaBan NogdmEAThCA ypaBEenuio Cre-
paHCKOro

P

B 32 cayvaax n3 49 —HaguHAA ¢ —p.» paBHOro 0,87,
0
p

B 10 caysaax u3 49 — RaumHAA ¢ —p5, PABHOIO 0,75,
0
P

B 6 caydaax u3 49 — HauuHaA ¢ Py passoro 0,58,

P
B 1 caysac u3 49 — HauuBas c Py paBuoro 0,94.

P
B cpennem mpenenibHas BeJMIMHA - COCTaBMIIA 0,81. IloaTomy B mroTe
0

P
MOXHO CYNTaTh, YTO KaOWJAPHAA KOHACHCAUUA, HAYNHASACH IPU P pPaBHOM
]

0,40, samerHOe KosmuecTBeHHOe 3HAaYeHHWe OpuodperaeT JmOolL ¢ MOMEHTA
OOCTH)KeHUsA OTHOCHTeJbHOW BJIAKHOCTHIO Bo3nyxa Benmamasn 0,80.

Tomac (1928) obGmapykmi, 9T0 KaK IpefXBapuTeibHOE 3aMopaKMBaHDe,
TaK M IpejBapHATeIbHOE pacTApaHue HOYBE C BOJAOH BJIMAIOT Ha HIpOUECC
copOuum, yMeHbIIAsA ee B IePBOM CiIydae H yBeJIMIABasA BO BTOPOM, IIPUIEM ITH

P
BJIUARMA OPOABIAIOTCA ML HAYMHAA € -, PABHOTO 0,85 u Boimte. ITo MEeHMIIO
]
Tomaca, 3T0 Nm03BoOJIAET AYMaTh, YTO yKa3aHHHE ONepanuyl OKasajld BIHNAHAE
He Ha NOBEePXHOCTh YACTHIl, a JINNIb HA WX arperupoBaHHOCTb, B3aMMHOE pac-
HoJIo}KeHZe M T. [., & 9epe3 3T0 — U Ha KaOWIJIApPHYI0 KOHJeHCaLMIO, 3aMeT-
- P
HOe pa3BuTHe KOTOPOH HAYAJTOCh, OYEBHAHO, € 5= = 0,85, T. e. ¢ BeIMYMHE,
o o o o ’
BechMa 0sM3KOi K TOoH, KOTopas HaiileHA HaMm.

B pab6ore Ilypm, Kpossepa u Kuna (Puri, Crowther, Keen, 1925) npaso-
AATCA JaBHble MO cop6umAm BOXAHOrO mapa pasHbHIMA MeXaHMYeCKAMHA (pak-
UMAMHA OTHOM M TOM ’Ke HOYBH, KOTOpas HasBaHa «rpy0od IJIMHACTOH IOI-
nousoit Xyyc» n o603nagena 6ykBoit F. Mu nepecuurann 3T faHEHEE, OPUHAB
V1A KaKOOTO 3HAUCHHS - BeIMAmAY €O 6unn ¢Ppakxumeir 0,04—0,01 MM 3a

Po ’ \ )
100 m BeIpa3mB B HPOMEHTAaX OT 3TOH BeJMYMHK — BeJMYMHLI COPOLANA OCTAb-
Hux ¢pakumit. Peaynsrar npmsesen B Taba. 14.

P .
OrHocuTebHAA BenmumHA COpOLUM 1A Beex BeJIMYAHE - Y BeeX fpaKuuid
[

HPAaKTHYeCKA OINHAKOBA, YTO, 0YeBAJHO, YKa3KBaeT Ha OXHY M TY K€ IPUPOAY

npouecca copénanm @ Ha OXHY M TY ’Ke KOJIMYeCTBeHHYIO 3aBHCAMOCTEH COpOLAR

0T5—, & ClIefloBaTesIbHO, I Ha OfMHAKOBYIO CYNIHOCTD ABJIEHAA copbnmu B pas-

[}

HhIX paKOnAAX O B MOYBe B HeJIOM. JTO MO3BOJIAET ¢ BeChbMa GONBIION A0Jei
. P P

YBepCHHOCTH TOBOPHTL O, TOM, YTO B JaHHOM MHTepBane -, T.e.NpH o <
o 0 0

< 0,882, aBneHds KanmwuIApHON KoHJEHCALMA CYIECTBEHHOTO 3HAYCHUS He

umeloT, 160 TPYNHO AOMYCTHTH, YTOOK 9TH ABJICHUA, eC1u OB OHH AMeJId MecCTO,
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Tabnmma 14

OTHOCHTEIbHEIE BEJINYNHBI 00].)6]1"]] BOJQAHOTO Napa pPa3jIHYHhIMA MEXaHH-
veckuMu (pakmuaMn ORHOl W TOl Ke WOYBLI, BHIPA’KEHHBIE B IPOMEHTaX
OT BeJUUnHH copdnmu ¢paxnmeii 0,04—0,01 mm

(BuramcneBo mo paEENM ITypm, Kpossepa m Kmnua, 1925)

i PasMephl 98CTAN B MM Houna

P 0,04—0,01 0,01—0,005 ’ 0,005—0,002 <0,002 B nexom
0,882 100 188 220 343 164
0,693 100 193 223 374 181
0,406 100 193 222 380 170
0,191 100 188 216 374 168
0,098 100 184 216 374 170
0,016 100 173 203 370 178
Cpenmee I 100 188 217 369 172

|

mia 66 ONMHAKOBO B TAKAX CHAJILHO OTJIMYAIOMAXCA APYT OT Apyra oGBeKTax,
kak ppakmaa 0,01—0,04 mm, ¢ppaxnma < 0,002 MM r nousa B menoM. Taxam

06paaoM, B 3[1eCh npenesbHad BeJIE‘IHHa},— noJiy4aeTcsa He MeHblle, 4YeM
0

ra, KoTopas ompejejeHa HaMd o jJaHHuM HypoHa m KoTopasa mosydYeHa
Tomacom.

K Beckonbko mamM BuBoxam mpmxoamt jHypasens (1939), KoTopmii ms-
yuan BabyxaHme pasimYHEHX 00BeKTOB mpm copbumm mMa BoAsitHOTO mapa. Hc-
Xofsa ®m3 Toro, 4ro HalyXaHWe HAaY4AHAJIOCHL 9aCTO C BEJIMIHHE! %zSO%,
3TOT HCCIIefloBaTeN b NOJAaraeT, YT0 A KaOA/UIApHAA KOHAeHcands HadMHAJIACh
C 9TOr0 jKe MOMeHTa.

Jlpyroit Bompoc, BO3HAKAWMEA IpE 06CyKAeHAN IMpomecca KammuispHOM
KOHJeHCANAN, 3aK/II09aeTCS B TOM -— BINIOTH JO KaKOH BEJIMYMHE BJIAKHOCTH
HOYBeHHOTO BO3[yXa WJIH Ja)ke BIVIOTH A0 KAKOH BeJIMIMHH BJIa)KHOCTH Ca-
MO# IOYBEI 3TOT MPOMECC HMPOJOJIZKAETCA?

Jlnst Toro, 9TOGH OTBETHTH HA 9TOT BOIPOC, HAM NPHAJAETCA BOCHOIL30BATHCS
3HAKOMOM y3Ke HaM MOJEJbI0 — «HieaslbHOM nouBoiny. JlomycTaM, 910 gacTAmE
TaKO#d cHCTeMB HAXOJAATCA He B PHIXJION ymaxkoBKe (KyOHmueckas pemleTKa),
a B IJIOTHOH (reKcaroHalbHAs PelIeTKa).

Bonmmre mamkeTH, oGpasoBasuimecsi BOKPYT TO49eK CONPHKOCHOBEHH dac-
¢ 1 1 1
TN, AMEIOT, KaK CKa3aHO BHINe, OTPHNATe/IbHYIO KPABASHY, PABHYI0 — = — — —
1 2
(cm. pme. 17).
He TpynBO mokasars, 9To Ha HadajabHHX CTAAAX 00pa30BaHAs MAHKETH Ty

1.1 1
BCer/la MeHbllle, 9eM 7y, CIIe[IOBATEe/ILHO, ~—>>— 0 — <0, T. e. KpABA3HA MaH-
2 1

KeTH OTpHmaTesJbHAf.

ITo Mepe pocTa MaHKeT B TOYKaxX CONPAKOCHOBEHAs TPeX YaCTHL, 9T MaH-
/eTH OymyT cOMmKaTHCA OJHA ¢ APYroil A0 Tex HmOP, HOKA HX Kpas He CONBIOT-
csl, Kak 210 m306paskeno Ha pmc. 18. MoykHO moAcCYATATH, 9TO B BTOT MOMEHT

1
KpABA3HA DIOBEPXHOCTH > 6y11e'r PaBHATHCA

1 1 1 1 1
r=x(om—om) =~ Y7
6 A. A Pone 81



T. e. Oyaer mpomo/KaTh OCTABAThHCA OTPHUATENBLHOM M, CJIeX0BATeIbHO, CIIO-
cobHOil K manpHeilmell KanunnaspHol KoHaescammd. Ilo Mepe pmanbHeiimero
yBeJHYeHAA COAep/KaBusA Biard (KakaMyu Okl IPAYMBEAMA OHO HA BHI3HIBAJIOCH)
HAYHYT 3aNOJIHATHCA MOPH, HAXOAALIMECS MeXAY IIapAKaMA, MMeIONmne ABOA-
Kyio ¢opMy: DOpH TeTpadapuyecKue n mopu pomboappmaeckne. Ilo mepe samon-
HEHAS NOP B «MA€aJbHOM MOYBe» HAYHYT MOAB/ATHCA MEHMCKH B IIOPOBHIX HPO-
CTpaHCTBaX. JTH MeHHCKH TaKKe Bcerga OyayT MMeTh OTPHLATENbHYIO KpPH-
Bu3Hy. [losToMy BOAsiHOM map B MOYBEHHOM BO3[ayXe Bcerpa 6yneT HAXOOHUTh(A
B PaBHOBECHOM COCTOSHMM IO OTHOIIEHHI0O K BOT HY T O i IOBePXHOCTH
BOJH, T. €. €0 yOpPYrocTh Bcerga OymeT MeHsbllle, 9eM YNPYrocTh Iapa, HACHI-
H[AIOMIero IPOCTPAaHCTBO NpPHM TOH jKe TeMmeparype Haj ILIOCKOH MOBEpPXHO-
¢Thi0. 10 OyAeT MPOXOILKATHCA A0 TeX MOp, MOKa mouBa He GydeT 3amojHeHa
BJIaroil MOJIHOCTHIO, T. €. O CBOed IO/ THOH BOJOBMECTHMOCTH, H O 3TOTO IKE
MOMeHTa, 0YeBAIHO, OymeT HpOMO/IKATHCA NPOLecC KAaOWIJISAPHOW KOHAeHCa-
0Ad, eCJIA MCTOYHAKOM BOJSHOIO Hapa fABIAETCA MJI O CKa A BOgHAsg IO-
BePXHOCTh. JIAIIb mO JOCTWMIKEHNHW BJIA}KHOCTBIO BEJUYMHH IOTHOH BOJOBME-
CTEMOCTH, T. €. JALILb NOCJe IOJHOTO HACHIIeHAs HOYBH BJIaroil, B IOYBE
ACYe3HYT BOTHYTHE MEHHCKH M IPOLECC KANMUIAPHOW KOHZeHCALMHM IpeKpa-
ratca. BoT nouemy, Mepmy mpoumM, .cOPOLUMOHHYIO CHOCOOHOCTH HOYBH IO
OTHOIIEHUIO K BOAAHOMY Napy HeJb3sl OUPEeAeNATh NPU OTHOCHTEILHON BIaK-

HOCTH % , pasroit 100%,, ubo B atom cayyae npouecc copbumm (BKroYas

B Hee M KanWUIAPHYI0 KOHAGHCALNIO) NPEeKPATHTCA JAIIb TOCJIe HOJ-
HOTO HacHIIeHMA NouBH Bjarow. H asromy BmBoay mnpmxoant u @octep
(Foster, 1932).

N peitcrsurensro, Ilypu (Puri, 1925), uccaenysa KpaTmuyecknm npHMeHH-
MOCTh (THTPOCKOIHMYECKOro KoadduumenTa», mpemtoxkegsoro eme B 1859 r.
FmasrapmoM m mpencrasasiomero co6oi MaKCAMAaJIbHYI0 THEI'DOCKONAYHOCTH
mOYBH NPH ONpEeXeJIeHNA ee B NPOCTPAHCTBe, HACHIIeHHOM BONAHKIM IIapOM

Tabamma 15

14/
2 »

Xoa copbmmu BoaaHOro mapa moueol Xyye, caoi 0—4
HaJg YHCTOH BOgOIO

(mo mamemiM Ilypm, 1925)

E::afg CopOnpnBaHO ﬁ]n;;urgué:a 1?:1;%? CyXoil mo9BbI
onHTa T

15° | 2020 | om0 | 290

0 4,19 3,03 4,74 3,35

1 6,80 7,46 7,80 7,89

2 7,80 8,57 8,74 8,84

4 8,99 9,38 9,70 9,76

6 9,76 9,87 10,17 10,18

8 10,16 10,19 10,48 10,36

10 10,57 10,50 10,69 10,50

12 10,90 10,77 10,81 10, 60
14 11,12 10,83 11,02 -
16 11,40 — — —
18 11,58 — — —
20 11,72 — — -
22 11,89 - — —
24 12,05 — — -




HaJl YMcTOHW BOpAOIM, oOHapyKmi, 49TO BjaKHas IIOYBa cmocoOHa
«npaKkTmiecKn GecKOHedHO» morsjomarsb Biary. Bo BcsakoM cayuvae, faxe 1o
ncredennn 24 pHelt paBHOBecdme He ycraHaBauBaioch (Taba. 15). Ilypu o6s-
AICHSIET 3TO KAaK KaOWJIJIADHOW KOHJeHcanmeid, TaK M BIAAHAEM 3J1€KTPOJIATOB
NOYBEHHOTO pacTBODPA, TaKKe NOHMKAIOMMX YNOPYroCcTh BOAAHOrO Iapa HAa
HEM.

Taxam o6pasom, Bna)kaoCTs, paBHasg MI', cnaraercss m3 HeCKOJNBKAX KaTe-
ropmii MOYBEHHOH BJIATH: TEIPOCKONAYECKOM, CHHOHAMOM KOTODO#l ABasieTcs
BJIara IPOYHO CBA3aBHAA, M KAIWIIADHO KOHAeHCHDPOBAHHON, KOTOpad BMecTe
C TeM SIBJIAETCA BiIaToii prxJjo cBsa3angoi. [Ipn aToM mponecc HaKoMIeBNA PHIX-
JIO CBSI3aHHOM BjlarM He 3aKaHYHBAETCA C JOCTH)KEHAEM INO9YBEHHOHN BJIAsKHO-
crpio Beswamunl MT'. TlosToMy mocsieBss sBseTcA BeIMYMHOH yCI0BHOM B TOM
OTHOLIEHWH, YTO OHA He OTBeYaeT mepexofy OT KaKoi-1ub0 OIHOW KaTeropum
HOYBeHHOM BjIarM K Apyroit. YcaoBHocTh BesmamHm MIT ompepenserca eme
7 TeM, 9TO OHAa 3aBHCHAT OT yCJOBHIl IOATOTOBKM IOYBH K OHpElesIeHAI0 3TOM
BeMuAHE. Brnepsee, mosmpmMomy, 3To 6muio mokasamo Hauwmmckmm (1930).
OnenmBas KpATHYeCKH HepBHil BapuaHT ompemenenus senmanEn MI', mpen-
704eHHBE MuT9epimxoM, Hpnm KOTOPOM HaBeCKa HOYBH IPEXBApPHTEILHO BHI-
cymmuBaercss npu Temmeparype 100—105°, KHaumBckmii oTmeuaer, 9410 TaKoe
BHICYyIIABaHAe 3HAYMTEJbHO MOHMKaeT BeamunmHy MI', dro moxasmiBaeTcs ciie-
AYIOIAMA OO0Jy9YeHHHMH UM TaHHLIMHA:

MakcuManbHasa
THTPOCKONAYHOCTH

O6pasnwW MoA30JIICTON IOYBEI o06pasnos.,
BO3NYyMHO- | MOgBEpPraB-
cyxmx mMAXCA BHICY~
0o0pasnoB 1NWBAHAIO
npn 100—105°

A —DaxoTHHHE . . . . ... ... 6,2
B, — BTOPOH YIUIOTHEHHBI# . . . . . 9,0
B; — TpeTH# YOJIOTHeHHHH . . . . . 6,7
A, —C OPTHITEHHAMH . . . . . . . . 3,7
A, —Ge3 opTmTeAHOB . . . . . . . 2,2
OpTIUTEHHBL + « « o o o o o o + « & 7,7

Kaumncknit (1930) BrcKasnBaeT MHeHHE, UTO «...IpefBapHTebHAA CYIIKA
n3MeHseT PU3HMYECKYI0 TPAPOAY HOYBH, 0CO0EHHO KOJJIOMAANLHO pacHhLICH-
HOM ee 9aCTW, B CTOPOHY YMEHBIIeHMSA CyMMapHOIl HOBEPXHOCTH NOYBEHHHIX
9acTAM».

B moBeifiee Bpems 3TOT e Bonpoc Gonee moxpo6uo 6uin necmenosan Opan-
neccorom (1947). Ompenmensis MI' niia aByx ropu3oHTOB ¢1a60COTOHIEBATOTO
FIMEACTOrO  4epHO3eMa, IO/(BepPraBIIXCA DAa3JMYHOMY BHICYUIABAHMIO,
Dpanueccod Halles CaeAyollue BeJHIAHBI:

MakcHManabHaA TUTPOCKONNYHOCTD Topu3ouTt TopuU3oOHT
onpeneiANaACh: 0—20 cM 20—30 c™m

B cuipoii mouBe . . . . . .. . . . 13,42 16,68
B Boanymimo-cyxoi mogse . . . . . 12,22 14,44
To e, 9epe3 90 gpedr . . . . . . . 11,87 13,66
To iKe, NPOCylIeHHOH 3aTeM NpH 45° 11,78 13,41
Bricymenroit mpm 105° . . . . . . . — 12,56

.

Takam oGpa3om, Benmanaa MI' mporpeccEBHO yMeHbLIasach 0O Mepe BHICY-
IIABaHAA HOYBH, 6y Ayau Hambosblle il IpH oNpefeIeHAN ee B IOYBe CHPOi MHAN-
MeHbIIell — IIpH ONpejesieHAN ee B moyBe, Bucyuwensoi npam 105°. Ilo MEermIO
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Opanueccona, normxeEme MIT mpm BricymmBaHuEM 00yCI0BIMBAETCA YMEHB-
HIeHAeM TOJINAHH NJIEHOK CBA3aHHOH BOJH, KOTODHi€ BHIABIABAIOTCA KalMJI-
JNAPHKEM JaBjeHAeM, CTATHBAIONIAM 9aCTHIH MOYBH MeKAy co6oil. Itm myieH-
KA NIpA TOCJeAyiolleM IOMeMeHAM No4YBHM B mnpocrpaHctBo Ham 109%,-noit
H,S0, me ycmesaioT cHOBa yTOJCTATHCA.

5. IPUPOJA TUTPOCKOIINYHOCTHU IIOYB

Ilonsoma mTOrm BceMy CKa3aHHOMY O XYoJxe Ipornecca cop6uuu BOXAHOrO
nmapa IOYBOIO, ME BHIWNM, 9TO 3TOT IPOIECC CJIEAyeT PacCcMaTpPWBaThL WO Ipe-
MMyIIecTBY KaK Ipouecc gmamyecKuil, T. e. TaKo#i, KOTOPHIH OTHOCATEIHHO
MaJI0 3aBHCAT OT IPHPOXH MOHOB M MOJIEKYJI, CJIaralONiuX NOBEPXHOCTHHIA
€J10/i IOYBEHHKIX 9YaCTHIN, A OT MX B3aMMHOIO PACIOJIOKeHMAs. ITH HOCIeTHME
¢$aKTOPH OKa3HBAT BIAAHAE, BEPOATHO, JIAMIb NpHA cOpPOLUA HEPBOTO CJIOS
MoJIeKys1 Boisl. [lanbHeiimee jxe TeyeHWe mpoiecca copOouan 3aBACHT I'J1aBHEIM
o6pa3oM OT BeAMYMHH NIOBEDXHOCTH. IJTa TOYKA 3PeHAA IOATBEePIKAAETCH
cnenyiommMu GaKTamm.

Kypor B nmrmpoBaBiueiicsa y;xe Hamn pabore (1932) ycranosmi, 9T0 ypas-
peano DpeitEnaxa mogunHseTCa W cOpOOMA yrIeKMCJOro rasa m 4TO OTHO-
cuTesibBbie Beamymsn copbumu H,0 n CO, B Tex mpegenax, B KOTOPHX copOuus
H,0 nopamusierca ypaBHeHmi0 (DpeidHAIAXa, HOYTH COBHANAIOT, 9TO CBHJe-
TeJIBCTBYET O 3aBACUMOCTH 3THX BEJNYUH IPEKIE BCETO OT BeJMYMHHE IHOBEpX-
HoCTd.

Bymoxoc (Bouyoucos, 1936) mcecanenosan sonpoc o mpupopge copbuum BOAH
IyTeM CPaBHATEJBHOTO OUpeje/IeHHs TMI'POCKONAYECKON BjIard METOIOM BHICY-
HIABaHAA MOYBH B MeTOA0M 06paboTKM ee CIAPTOM, ¢ MOCIERYIOLIAM ONpeesIe-
Haem H,O B cnuproBoii BuTakke. B MmHepanbsEHX mousax oGa MeTona masH
BeJIMUMHEI, coBHagawume B npenexax 1%, uro, mo muenuio Bywokoca, n cBm-
aeTenbcTByeT 0 Gu3mIecKoi mprpoae norjomerns Baare. B 1o yxe Bpems B Top-
dax m B HaBO3e METO/ BHCYIUMBAHNA [aJ BeJIMIAHH 3HAYATETBHO O0jee BRICO-
Kkme (pasEmua goxoxuna o 509,), 4eM CHEPTOBOIl MeTOM, W3 Yero aBTOP Je-
JlaeT BHIBOJ, 9TO OPH BHICYIIMBAHHE TAKHX 0OBEKTOB HPOMCXOAAT PasJIOKeHHe
OpraHMYeCKOTO BemecTBa M ero 4acTmiBoe yneryunsanue. llpa momsTke mpu-
MEHWThH Te Ke METONE K ONpe/e]leHMI0 KPHCTAILIAIeCKOH Bolk B cyibdare
Me[l 0Ka3ajI0Cch, YTO IPH BHCYIIABAHNA HOCae HAH TepsaeT 37,89 cBoero Beca,
HO COAPT 3TOH BOAKI He M3BIIEKaeT.

C pesyabraTamu HcciefoBaHAsi Bymokoca MHTepecHO comocraBmTh paboTy
Mosrosoro m Tpersbsakosa (1935). 9tm aBrOopH, paboTas ¢ «OGHKHOBEHHEIM) M
«MOIIHKIM» 9epHo3eMaMd (K OoiblIoMy coskaseHmio, Gosiee moxpoOHO# xapak-
TeDHCTHKA IOYB He JaeTcA) W M3ydasds TeIUIOTY THApATalAd M KOJHAIECTBO
CBA3HIBA€MOM BOJH, IPAXOAAT K HPEJHOJIOKEHHUI0 O TOM, YTO IpHU THApaTaldn
KOJUTOMJ0B. HOJIyd4aloTCsA COeAMHEHHMA, MONO0HHE KPHCTAJ/UIOTEApATaM. OTO
npeAnoJioykeBne HAa3BaHHLIE aBTODH OCHOBHIBAIOT HA TOM, UTO BEJMUHHHI Tem-
JIOTH THApATandy JAJis NOYB, PABHO KaK M [yI HOKOTOPHX APYTHEX ranpoQnib-
HHIX KOJIJIOAAOB, HOJYYMJIACHh BeChbMa OJIA3KAMA K BeJiMYAHAM TeImIOTH o6pa-
30BaHAA KpHcTasyoruapatoB. B Tabn. 16 mpmBogmm aHanmTHYeCKAH Mare-
pHaJ, AIIIOCTPEPYOIMAN CKazaHHOE.

Bwmecre ¢ TeM aBTOpPH IPHAXOAAT K BHBOAY O TOM, 9TO «...3THJIOBHIMA CIADPT
He MO)KeT pa3pyIIATh M'MAPATHYI0 BOAY KOJUIOMAOB, CBA3aHHYI0 ¢ HAMHA 60sb-
1o 9HepPrEeil, TaK KaK CBA3KBAHAE BOJH COHPTOM (HeCMOTPSA HA 9MCTO XHAMH-
YeCKMH XapaKTep HX COeAMHEHMs) HPOMCXONAT C MeHbIUEH 3HEpraeil — Bce-
ro 250 rkax 5a 1 MoJIB BOTHI.

Ocraerca He coBceM SACHHIM 00OCHOBaHMe NOCJeJHEr0o BhIBofa. Bmammo,
OHO HOKOMTCS TOJILKO Ha IPUBeJeHHOM 3HEPreTEIecKoM cooTHoleHna. OxaaKo
BCe KpHBHe, M300pa)keHHHEe Ha CTPAaHANAX LATAPYeMO#l paboThH, CBAETENIb-
CTBYIOT O TOM, 9TO IpH cOopOmEM BOAH K3 BOXHOTO pacTBOpa CIOHPTA 3Ta
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copbuusA, Opu HyJIeBOW KOHLEHTPAalluu BOAH B CHApPTe, HAYNHAETCA OT HYJIA.
M xoTa oHa Bo3pacTaeT M0BOJBLHO GBICTPO C yBeJMYeHMeM KOHNEHTPAIMA BOIH,
BCe jKe yKa3aHHKIE KDHUBHE He OCTaBJIAIOT HHKAKUX COMHEHHH B ToM, 4TO Oe3-
BORHHEMA CHAPT MOJIHOCTHIO 00e3BOKABAET BCE B3TU KOJIJIOMIAbI. ITO BOOJIHE CO-
BHajaeT M ¢ IpUBeleHHBIME Buime Habmoxenusmz Byokoca. IToatomy BrBOR
Ha3BAaHHHIX HCCJIe[IOBAaTeNel O TOM, YTO COUPT HEe MOKeT 00e3BONATH 3TH KOJI-
JIOAAH, NpefcTaBlAAeTcs HaM HeoOOCHOBaHHHM. BMecTe ¢ Tem Henb3s cumTaThb
000CHOBaHHHIM M BTOPOH HX BHIBOJ, CHe-

JIaHHBIA, TNpaBaa, He B KaTeropmiecKoH Ta6amua 16
¢opme,— 0 TOM, 4UTO ruApaTandA KOMIO-  Bennupupr TemmoTHl ruApaTanuu He
ujl0B mof06Ha 00pa30BaHUI0 KPHCTAJIO- KOTOPHX KOMIOBXOB MO JAHHBIM
rugpatoB. Hak pas naGmomaBmeecss Byio-  Mosrosoro m Tperbakosa (1935)
KOCOM Hajmume JeTAApaTApPYIOMero peii- M TemIOTH 00pa3oBaHAA KpHCTaJIo-

CTBAA CHEPTA HA MOYBEHHHIE KOJIJIOMIH A ranparos
OTCYTCTBHE TaKOTO HeHCTBHESA B OTHOLICHHUH Tenmora
BOJH KPHCTaJIJIOTUIPATOB CBANETEIbCTBY- rRNpaTanER
10T 00 OTCYTCTBAM TOKIXECTBEHHOCTH B BeluecTBo B rvan ga
3THX ABYX ABJIEHHSX, XOTA dHEPreTHYeCKA CBA3aHHOR
3TU ABJICHHUS XapaKTepA3YIOTcA GausKuMp BORM
BEJIAYAHAMA. -

B nmonbsy mpeumymecTBemHO Qmamde- proon. . 2900
CKOi IPIPOJL NOTIOMEHHUSA BIATA TOBOPAT  qopgy . ., . . . . 3900
¥ BeJINYAHEI OTHOCUTeIbHOU COPOUAH BAA-  cpipkarens . . . . . . 2300
T pasHEMA QPAKUBAMH, BEIMCHCHHEIC poavyan . . . . . . . 2900
HaMn; Ha ocuoBanmm naBHHX Ilypm, Kpos- Arap-arap . . . . . . . 2200
sepa @ Kmma u npmsenenunie B Tabx. 14. CuSO, - 5H,0 . . . . . 3710

Mb} XOpOIO 3HAEM, YTO MHHEPAIOTH- (550, .2H,0 . . . . . 2336
9eCKHHA COCTaB Da3HEIX MEXaHHYECKAX  Nu O, . 10H,0 . . . . 2175
¢parnmit pasnmuer. B To Bpema Kak

¢paknma menbme 0,002 MM comep)rmT

rIaBHEIM 00pa3oM BTOpPUYHHE BajO3HHE amoMocmiakaTh, ppaxuus 0,04 —
0,01 MM copepkaT, Ha00OPOT, HOYTH MCKJIIOYMTESILHO MHHEDPAJh IepBHYHEE.
OnAHAaKOBOCTh OTHOCHTENbHHX BeJMYMH copbumm mpm pasHHEX BeJAYUHAX

P
- HO3BOJISAET HPEINOIOKAT, H OAMHAKOBYIO IPMPOLY ABJIEeHHA copbmmm,
o

4TO IPA Pa3jNIHOM CTPOSHMU KPUCTAIAYECKAX PELIeTOK pPa3jmYHHX MHAHEepa-
JIOB MOKeT AMeTh MeCTO TOJIbKO HPH NPeAMYIeCTBEHHO U3HYECKOH Ipmpoje
copbumm, Majo 3aBHCAMEH OT COCTaBa M CTPOEHMA cOpOeHTa.

Hecronbko mHyio Touky 3penus passuBaioT Hemnm, Wennu m DBpaym
(Kelley, Jenny and Brown, 1936). Ilo nx mccnenoBanmsaM, mpn Ha/Jgudl B
HDOYBEHHHIX MUHepasax miockocreir Si — O — Si, Kak aTo mmeeT MecTo B GeH-
TOHATAX, MOJABIAIOMAA YacTh aAcopOmpoBaHHOH BOAH OTHAeTCA HpH TeMIe-
paTypax se cshime 150°. 9Ty BOJXy aBTOPH Ha3HBAIOT (IJIOCKOCTHOH BOXOI».
Ecnu sxe B wacTMmax MmHEpaJIOB HMMEIOTCS CBSI3aHHbIe KPEMHEKHCJIOPOIHBIE
WIH aJTIOMOKHCJODONHEE TeTPadsAphl, KaK, HaOpHMep, y KBapla, HOJIeBRIX
HIpaToOB M T. A., TO B 9TOM CJydae OTAa4a BOIHI HAET KOBOJHHO ILIABHO B HH-
TepBajie TemmepaTypm jgo 400°.

Ty BOAY aBTODH HA3HBAKOT (BOJOH MOPBAHHKIX CBSI3el», TAK KaK OHA CBS-
3hBaeTC MOHAaMH, OKa3aBIIAMHCSA Ha IOBEPXHOCTA BCJENCTBUE pasjoMa da-
ctan. B nnacTHUaTHIX MuHepasjaX, HampuMep B MOHTMODHJIJIOHATE, 3Ta BOJA
uMeeTCA TOJIBKO Ha OOKOBHIX TPaHAX IJIACTHHOK, IOBEPXHOCTb KOTOPHIX, IO
CPaBHEHHIO ¢ MOBEPXHOCTbIO TpaHeil, mapajuiesbHHX NJIOCKOCTA CHAalHOCTH,
oueHb HeBesMKa. B cocraBe agcopOupoBaHHON BOAH, IO MHEHUIO aBTOPOB, pe3-
KO [JOMAHMPYeT BOAA HJIOCKOCTHAs.

Hanee TeMm ke mccienoBaTeAMH GHUIO H3Yy9eHO COOTHOLICHAE MEKIY KO-
JmdecTBaMu cOPOMPOBAaHHON BOAH M eMKOCTHI0 OOMeHa, IpAYeM Bce KOJJIOHAN
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ObL/IN HACHIIEHBl KaJjblyeM, a KOJIMYECTBO COPOMPOBAHHOU BOJIH OI peAeNsAsIoch

P ..
npu —- = 0,5, Bo m3be)KaHMe KaNWJNAPHOH KoHAeHcauuu. PeaynbTaThl mpu-
]

pemensl B Ta6a. 17. KHak He TpyaHO BAmeTbh M3 TOCJCKHEH, YMCIO MOJIEKYJI
H,O, npmxopaummxca Ha OfHYy OOMEHHYIO TOYKY, OKa3aJloCh BeChbMa NMOCTOSAH-
HBIM [IJIA BCeX HCCeIOBAaHHBIX KOJJIOMIOB, Kojebnisack B mpepenax 7,3—9,7.

B Goabuiomy coykasneHmIo, aBTOPH He MPUBOAAT XMMHUYECKOTO N MHHEDaJo-
TMYECKOTO COCTaBa KOJUIOMAOB, YTO JIAIIA€T BO3MOKHOCTH CHesiaTh 3aKJIOYeHHe
0 TOM, HACKOJIbKO 3TOT COCTAaB BJHAET HAa KOJMYCCTBO cOpOMpyeMOH BOJHI.
OnxHaKO TOCTOAHCTBO OTHOIICHUSA

KOJIM9eCTBO COpOMPOBAaHHOM BOMBI
eMKOCTh OOMeHa

TOBOPHUT, Ka3ajoch Obl, CKOpee IPOTHB CKOJIBKO-HHOYIXbh 3aMETHOrO BIMAHUA
OPUPOAE KOJJIONJA HA BEJMYAHY COPOUMA BOAH, IOCKOJbKY KOJUIOHIS,
BepOATHO, OTAMYaxuCh APYT oT Apyra. OmHaKo Takoii BEIBOJ, KaK MBI yBH-
AMM HWsKe, OB OBl HEBEepHBIM.

Ta6nmua 17

CooTHOmMEHUE MeRAY KOJMYECTBOM COPOMPOBAHHOI BOABI H eMKOCTBIO
o0MeHa AJA HECKOJIbKAX IMOYBEHHBIX KOJUIOHAOB

(mo marEniM Kennm, Wennm m Bpayna, 1936)

KoandecTBo OTHOWeHne
BJIaTH, cOp- KOJIN9eCTBa
EMKocTh 6upOBaHHOK To ke oD 6D OBAH-
o6MeHa P B MANJIA- poup
Koanonaw mowBs B M -3KB. l"mP—.=0’5 MOJIAX Ho#l Braru
Ha 100 r n TepAeMoit Ha 100 r B MILLTAMOTAX
npn 150° K eMKOCTA
0YBH B % OT Beca mOYBH o6Mena
KoJJonaa B M-3KB.
Cecnib . . . . . . .. 17 2,66 148 8,7
Ceeppa . . . .. ... 19 2,89 161 8,4
Peppmer . . . . . . . . 35 5,38 299 8,5
Penpgmar . . . . . . . . 31 5,01 278 9,0
Cap-XoaKk®g®m . . . . . . 27 3,91 217 8,1
IInagyerTma . . . . . . 25 3,92 218 8,7
Aiono . . . . . . .. 67 8,98 499 7,5
Ajlomo . . ... ... 56 7,91 439 7,8
CackBel agHA:
A. .. ... 30 4,73 263 8,8
B........ 38 6,68 371 9,7
C........ 60 7,84 436 7,3
D.. e e e 62 9,18 510 8,2
E.... [N 95 14,18 782 8,3

Becema mBTepecHO, uTO W Apyrue HMcciefoBaTeNH LOJYYMIM BeJHYUHbL
YKa3aHHOTO TOJBKO 9TO OTHOIIGHHA BecbMa O/A3KAe K TeM, KOTODHe Onuim
noJydeHH Ha3BaHHKIME TPeMsi aBTOpaMd.

Tax, Anemmm (1936) ompepensn oTHOWeHHE:

KOJIM9eCTBO THTPOCKONAYECKOH Bjarn B BO3XYMHO-CYXOil mouse
eMKOCTh OOMeHa
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Tak Kak comepskaHHMe TEIPOCKOIAYECKON BJard B BO3MYIIHO-CYXHX IIOY-
P

Bax IPHEMEPHO COOTBETCTBYeT KOJIHMYECTBY BOAH, copbmpyeMomy mpHd - =0,5,
[}

TO JaHHHE AjeuImHA CONOCTAaBAME ¢ PAcCMOTDEHHBIMH BHIILEe AaHHKIME Tpex
aBTopoB. Pesynbrate mccaepmosammil AnemmHa mpejcrasieHst B Taba. 18.

Ta6nmma 18

OTHOmeHHe COAEPKAHHUA THIPOCKOMUYECKOLi BAArM B BO3AYMHO-CYXHX o0pasmax
HOYB K eMKOCTH O0OMeHa

(mo marELIM Anemmna, 1936)

OTHOmEnHE

EMKOCTBH ConepmaHue To xe, comepKasna

TrUrpockKo- B MUJIIHU- rarpockona-

o6meHa nudecKol MOJAX Ha [Z7eCKO# Bjard,

Haspauue u0IBEl M-3KB. Ha | BAarE B % or| 100 r | BHpaieHHOro

Beca cyxol cyxoit B MAJJIAMO-

100 r noYBH n09YBH (09BH JAX, K eMKO-

cta o6MeHa

I

CpenBemoOA30HECTAA . . « « .+ . . 8,32 1,90 105 12,6
Cepad JECHAA « o o « o« o o « o o o 21,02 2,68 149 7,1
TeMHOKODHYHEBASA . .« .+ . . - « =« « 29,59 3,29 183 6,2
JerpagmpoBaHHHH YepHO3eM . . . . 38,58 5,34 296 7,7
BrimesTOYeHHEHH 9CPHO3EM . . . . . 38,33 5,04 280 7,3
BumenoueHEHI 9epHO3EM . . . . . 48,87 6,59 366 7,5
MomEH# 9epHO3EM . . . . . . . - . 45,55 6,22 346 7,6
MomBH# depHO3EM . . . . . . . . . 51,81 7,12 395 7,6
OOHIKHOBEeHHBIH 9epHO3EM . . . . . 54,41 7,17 398 7,3
TO)KHERIA 9epHO3EM . . . . . . « . .« 33,44 4,61 256 7,6
KamTamOBasg . « . « o « + 4 « 4 o . 22,76 3,25 181 8,0
YeprozeM KyGamckmit . . . . . . . 33,46 4,81 287 8,0
YepHO3eM NPHA3OBCKHHA . . . . . . 36,95 5,45 303 8,2
Kpacmozem. . ., . . . . . . . ... 12,0 5,73 318 | 26,5

OtHowreHna Konebmiorca B mpeaesnax 6,2—8,2, ecim He cuuMTaTh mEepBOH
A mociefqHel mouB, T. e. BecbMa 6;1m3Ka K nonyyeHHsM Hennn, Nernn m Bpay-
HOM, IpA9YeM HY}KHO NPHHATH BO BHUMaHHMe, 94TO BCe HOYBHI, KpPOMe I€pBOM
A mocyiefiueil, HACHIIEHH OCHOBAHMAMHA W IjaBHEIM oOpasom KambmmeM. Uro
)Ke KacaeTcs mepBOH M MOcJeXHeH NOYB, TO 3/1eCh MOKHO BHICKA3aTh COMHEHHUE
OTHOCHTEJHHO TOYHOCTH oIpeaeseHuss emkoctm obmena. Ilocnenmaa ompene-
nanack mo MeroAy BoOKo — AckmHa3®W, W B 0YBaX, He HACHIMEHHKX OCHO-
BaHAAMHU, KaKOBH MOJ30JIACTasg M KpacHO3eM, Moryia OHThL ompeneseHa ¢
ommEOKo# B cTOpoRy npeymeHbmenns. Ho Henb3s oTpEOATh U TOI BO3MOIKHO-
CTH, YTO B 3TAX [ABYyX HOYBAaX OTHOIIEHUE JeHCTBUTEIHHO HHOE.

B cBoeit 6onee moaxmeii pabore Anemme (1939) yrBepsxmaer, 4ro rarpo-
CKOIEYHOCTH KapOOHATHHIX NOYB H MX €MKOCTh 0OMeHa CBA3AaHLI 3aBACHMOCTHIO

Hy=1,3T,

rie Hy — rErPOCKONAYHOCTH, BHIPa)KeHHAA B MmumMmosasax Bomw Ha 100
HOYBHI;
T — emrocts o6mena B Mr-sks. Ha 100 r mouss.

AnemimE mpeasaraeT fgake ONPENENATh €MKOCTh oOMeHa KapOGOHATHRIX
OOYB IO AX THrPOCKONHAYHOCTH, HOJB3YACh TOJALKO 4TO HAa3BaHHHIM yDaBHe-
HueM,

Kior (Kiihn, 1932) monyunn Taxike BechbMa Giu3Kue BeJMYAHH HONOOHKBIX
3Ke OTHOIUeHW, 9T0 He TPYyAHO BajeThr m3 Taba. 19.
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Taﬁnnua 19

OTrromenne coaep:;xanusa PEPPOOKOIIH‘IECKOH BJIar'A B BO{#JIleIHO CyXBX
o6pa3nax moYB K eMKOCTH oOMeHa

(mo mamEEM Kioma, 1932)

CyMMa o06Men- Copmepsxanne ,Sgéig;uf.ggeo‘é%%?;
Ne HHX KaTHOHoB | FArpocKommde~ To me B MU= |y oy BJ'I:PPFI, BHI-
noms [n -aks. 53 400 1| *02 pecs Cyxon | "epeon movmn | [P oAGaioT? B M-
NOYBHI N0YBBL o6 Mera

1 21,01 2,61 145 7,0

2 46,26 6,27 348 7,5

3 20,93 2,34 130 6,2

4 11,16 1,24 69 6,2

5 9,77 1,07 59 6,1

6 12,56 1,36 76 6,0

7 7,47 0,85 47 6,3

8 20,36 2,66 148 7,3

9 30,40 3,80 211 6,9
10 62,41 6,44 358 5,7
11 23,50 3,32 184 7,8
12 11,96 1,25 69 5,8
13 10,52 1,11 62 5,9
14 11,56 1,35 75 6,5

15 11,06 1,57 87 7,9

16 5,15 0,57 32 6,1

¥ Hiona, TakuM o6pa3oM, 3Tu OTHOLIEHAS KojieGmioTcA B mpeaenax o,7—
7,9. HouBH, ¢ KOTOPHMHE OH paGoTas, OHJIA, BUAEMO, HACHIMEHH OCHOBAHMAS-
MH, TaK Kak 0OJbUIAHCTBO M3 HUX (3a HCKIIOYEHAEM TPeX) CONep;Kajio yrire-
KECJIHA Kalbudil, a MEOTHEe cofepand B HeGonbmmx KosnmgectBax (mo 0,4%)
7IerKOpacTBOPAMEIE COJIH.

. P
Taxam o6pasom, gm0 MoseKysa BoAn, copbmpyeMoii mpm .= 0,5 nam
[
6nm3koil BenmymHE, Ha OfAHY OOMEHHYI0 TOUKY paBHSETCH:
Io pamueM Kenmm, Uemmm m Bpaywa . . . . 7,3—9,7

Ilo nargbIM AjtemAna . . . . . . « . . . . 6,2—8.2
Ilo pagEmiM Kroma . . . . . . . ... ... 3,9-79

LUadpn, kak BAAAM, moiaydyaloTcs BechbMa Osm3Kme.
OnmBako camTaTh 3Ty 49HCACHHYI0 3aBACAMOCTh YHHABEpPCAaJbHOH BCe e
mens3f. B rabmmmax 20, 21, 22 m 23 MH ODpHBOAUM BeJMYAHH OTHOINEHHM

MAaKCHMaJIbHAafd THTPOCKONAYHOCTh B MHJIJEMOJAX
eMKOCTb O0OMEeHA B M-3KB.

H TATPOCKONAYHOCTh BO3AYIMHO-CY X0l OYBH B MEJIJIAMOJIAX
€MKOCTh O0OMEeHA B M-9KB.

711 HeCKOJILKMX MOYBEHHHIX Pa3pe3oB, OTHOCAIMUXCA K HOYBaM DAa3HOTO THOA.
U3 paccmoTpennsa 3THX NAaHHKIX ABCTBYeT, YTO BTOPOe W3 3TAX OTHOIIEHAN, BeJu~-
9EHH KOTOPOTO MEI MO<eM CONOCTaBIATH ¢ RaHHuMEA Hennm, Vennn n Bpayna,
Anemnsa n KioHa, B GonbmImHCTBe ciiy9aeB B B 9THX paspesax Komebsercsa B
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Tabamma 20

Copepskanme ryMyca, eMKOCTb o0MeHa, COfep:KaHHE FUIPOCKONMYeCKoil BOMBI
H MaKCHMAJAbHAs1 FMIPOCKONAYHOCTh CPeHENOA30JUCTOi MOYBbI HAa MOKPOBHOM
cyraunke. ExoBnii acc. Paspes N 7 AGpamopoid

(amamm3 ParnieBcKoii)

Copepanme | MakcMMalnb- |
IUTPOCKONN- | HAA FUT'DOCKO- OTHOUEHAA
3 9eCHOM BOIHI NA9HOCTH
>
T'nv6 é % | o} s é: : é ‘sé U é
TopmsouT myomEa ] & £ E EEE - %;’ 5E
» o EO3 g O SE N
« 2 5] = g E,\g a g _.9_ R o
= | g8 2 S | 3257 |B2eEs
%e\" £x EN g EN E CxBx= ngsgr.-Z
Om M n ) @ @ @ EEs5a|=F5R52
|
A, 0—2 55,88 | 53,42/ 6,71 | 373 | — — 7,0 —
AA, 2—4 30,54 | 44,7 | 5,76 | 320 | — — 7,2 —
AA, 4—9 3,30 9,9 11,3 73 | 3,60 | 200 7,4 20,2
9—15 1,80 7,6 | 1,39 77 | 3,06 | 170 | 10,1 22,4
A, 15—25 0,61 6,7 | 0,76 41| 2,31 128 6,1 19,2
A,B 25—35 0,30 9,4 11,25 69 | 3,72 | 207 7,3 22,0
B 35—40 0,49 [ 17,0 | 2,65 | 147 | 7,24 | 413 8,6 24,3
40—50 0,30 | 19,3 2,25 | 125 7,81 | 434 6,5 22,5
50—60 0,34 (20,0f3,20( 178 | 8,09 | 449 8,9 22,4
60—70 0,27 | 21,8(3,39| 188 | 8,40 | 467 8,6 21,4
70—80 0,34 | 21,9 (3,59 | 200 | — — 9,1 -
C 80—90 0,26 |21,8(3,43 191 — — 8,8 -—
90—100 0,28 |22,4|3,28| 182, — — 8,1 —
100—110 0,28 | 24,0 2,85 | 158 [ 9,06 ! 503 6,6 21,0
110—120 0,26 [23,4)3,62] 200 | — | - 8,6 -
120—130 0,30 | 23,3 (3,72 | 207 | 8,91 495 8,9 21,3
130—140 0,34 |[23,6 3,74 | 208 — — 8,8 —
140—150 0,30 | 23,7 3,13 | 174 | — — 7,3 —
150—160 0,27 | 24,4 | 2,47 137 | 8,38 | 465 5,6 19,1
160—170 0,30 | 24,5 | 4,11 | 228 | — — 9,3 —
170—180 0,29 |22,4|3,03| 168 | — — 7,5 —
180—190 0,34 |24,8]|3,21 178 | — — 7,2 —
190—200 0,40 | 25,5 | 4,02 | 223 | 8,45 ; 469 8,7 18,4

IlpaemMevanme. EmkocTs ofMeHa ompefelieBEa HemOCPeACTBEHHO, IO MeTO1Yy
Bobkro-AcknHasn.

TeX jKe IPeJieJ1aX, 9TO My TOJILKO Y4TO HA3BAHHKIX aBTOPOB. ITO OTHOCHTCA AaiKe
K JiecHO U nofctuiike (Taba. 20, rop. A,). OTHaKO B HEKOTODHIX CJIydasX 3TO OTHO-
IeHme Jies1aeTcA 3aMeTHO 6o1pmAM, KaK, HanpuMep, B ciroe 60—120 cM<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>