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HOTEHIIMAJDL MAJAICIUIIX RANEJIDL

H. Baeourasi w A. Ppynnun

Ilo meopuu, passuroii @pymrunsy n Jesuuenm [1,2], ckopocts uHajeHus
Ramjim PryTé ¢ PajuycoM ¢ B BABKOIl cpeje MOJMIHA 3aBHCETH OT HICKTPO-
[POBOHOCTI CPEeNbl ¥ 3apHA/2 KAWL COIJIACHO COOTHOMIEHMIO:
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rge Y m @' — BABKOCTII CPejBl I PTYTH, &-— 3apd] eJUHHIIE II0BePXHOCTH
PTYTH, * — DIIEKTPOLIPOBOIHOCTH Cpelibl, o' M p — IMJIOTHOCTH CPejbl I PTYTH,
. §— YCKOpPeHNe CHJIB TSKeCTH. SaBHCHMOCTH HTA IPOMCTERAET M3 BINAHIA
3apA7a HA TAHTCHIUAILHOE JIBIFKeHIIe TOBEPXHOCTH. llpm TaHTeHMmalIbHOM
IBIKCHNH IIPOMCXONUT YBIEUeHIe 3aPANOB [BOMHOTO CJIOs, IMIOTHOCTH KO-
TOPOTO YMEHbLIIaeTCA 7V HepejHeil uacTH WU Bo3pacTaeT Y 3ajHeil, Beaep-
CTBHIE Yer0 BOSHHKAET PA3HOCTH IOTEHUMANIOB ME;RAY HepefEuM U 33HUM
KOHI[OM KaIllu, TOPMOSSIIAs TAHTeHIHATHHOE [IBIKeHHe. OTa pPa3HOCTH
IIOTeHI[IaJI0B HEIIPEePHIBHO BHIPABHUBAeTCH 0Jarcjgaps 5HIeKTPOINPOBOJHOCTH
CPefEl. S3aBUCHMOCTH MEKAY CKOPOCTHI0 TAHTEHIAJIBHOTO IBU/KEHUA I0-
BEPXHOCTH y 9KBATOpa Kauam | #m CKOPOCTHI0 mameHus (/ ompepelrsieTcs
COOTHOIIEHIEM :
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IloaBinerme umema €2x~! B BHaMeHnaTeJe BHIPAXKAET YKA3aHHHIT dPPERT
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rae U, — cropocts magenust no (opmyme Crokca, T. e. Kalid HajaeT Kak
mBeppasg. Ilpum e=0 V pocruraer MaKCHMAaIBHOTO. 3HAYEHLSA, PABHOIO
: Uy ’HU:USQgL+2y.
2@ —+w) 2p - 3p
CMaTpuBaTh HAK uUJIeaJILHO HoJadgpusyemMy1o, T. €. 4TO Ha IIOBEPXHOCTU ee
HEe MOMeT IPOACXOMUTH HHI O()paBOBBHHH, Hil paspAza HOHOB I YTO BO3HH-
Rawmine BCJEACTBUE [IBMKeHUd H3MEHCHUsS B pacnpenedeHnin 3apAa0B OTHO-

. TGOPHH npepnoJaraeT, 4To Kalljilo MOYRHO pac-

T

CHTeNbLHO Majbl. Buireramomias ms pToil Teopuu 3aBUCHMOCTH —l; oT & I %
OBIIa mojaTBepsEzeHA HaMu Ha ouwnte [3]. Teopuma mossomser TE;HH{e ompe-
IeINTh BeJWYHHY 110/, BO3HAKAKNIEIO B JRUIKOCTH TPH MAEHNN KaTin,
us sHaveHnit [/, e u x. CoorBeTcTByONIIe MaTeMaTHUECKIE BHIP e s 0BT
nanel B paborax Opymrmua u Jlesmua [1,2]. Mbl 8mech mpupapguM umM He-
CKOJBPKO HHYI0O (opMy, KOTOpas I03BOJSET HATJAJHEE IPeICTaBUTH WX
¢umsuveckmit cmpica. PacupejeseHne moTeHmuana ¢ B Cpefge, B KOTOPOI
NPOUCXOAUT IafieHre Kamjim ¢ pajuycoM @, Beipaskaetcs (opmymoit [1]:

e(p—p) gat cos b

Bx(2pt 3 ) 2
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Te 7— PaccTosHHe OT IEeHTPa KamIM U §— yroa Memgy pajmycoM-BeKTO-
poM u maupasienumeM Najgenua. [lpm srom Besmumma ¢ ma OoxbmioM pac-
€TOSTHUM OT KallJ; [16JaraeTcs PasHON HyI. Bryrpm Kamim ms-3a merad-
amueckoii mposopumoctn @;=const. Cormacmo (1) m (2), vpasmenme (3)
MORHO TIPEJCTRBUTL B CIeIyIOIeM BHJE:

- (4)
V NOoBepXHOCTH KaIljiK

(49 (5‘

’

Vpasnenue (%) BolpaskaeT 1oJe MO, KOTOPHIT HAXOAWTCH B IEHTPe
Hagjayw m MOMEHT HOTOporo, HE\IIpaBJleHHHﬁ BePTHHAJIBHO IHOJTOMUTEIIbHBIM
KOHIIOM BHN3, paBeH

. Ka*Ve
M= ’ (6)

K

e K — puojerTpuyecKas TIOCTOSHHAS Cpedbl. DBeauvmHa HToro AIIoJib-
HOTO MoMeHTa M, monryueHHas TakuM c0pasoM U3 BHIBeEHHHIX paHee ypaB-
HeHNIl 5JIEKTPUYECKOTO II0JIA KAIIm, MoskeT OHITHh HalieHa o U3 CIefyIOMIX
DJEMEHTADHBIX COOOpasKeHMil, ecim TOJNBKO IPHHATH, YTO B3aBHCHMOCThL
TAHTeHIUAILHOII CKOPOCTH OT yriaa O BrIpaskaeTca COTHOUIEHIEM

Vg :V SiIl 6

H 4TO HJeKTpHYeCKOe IIoJe B JEUTHOCTH MOMHO pacCcMaTpuBaTh HaK IIoJje
BePTURAJILHOTO AUIIOIA, T. €. 4YTO

o M cos

' A i
Haiimem cmavana, Kakr BO3pacTas OBl IUIIONBLHDLIE MOMEHT Kalljil B eOIHNILY
BpeMeru Oaaromaps KOHBEKTHBHOMY HepeHccy 3apAfoB, ecim OBl He TIpe-
MCXOOMJI0 BHPaBHOBAHWA BOBHUKAIMUX Pasnocreil HDOTEHOUAJIOB M3-3a
DIIEKTPOIIPOBOHOCTIL CPEJIHL. I{epezz ceueHye IOBePXHOCTH KalJm, oUpefe-
aseMoe yeiaosueM §=const, OpPOXOIUT B eJWHULIY BpeMeHH KOJUYeCTBO
HICKTPUYECTBA, PaBHOE

2nwasin OV g e =2raV sin? ¢,

BO BIYTpPEHHeil o0KJajke NBOITHOrO CiI0H W Taroe yke KOJWUECTBO C 061)aT»
HEIM 3HAKOM BO BHemiHell oOxaajgre. B mapoBoM cioe, OrpanmyeHHOM
snavennaAMu yriaos 0 m 0--d0, KommuecTBO 3apsAOB ABOMHOTO DIEKTPUYE-
€KOTO CII0A B eJNHMIY BpeMEHI yBEJIMYNBAETCsI, CJIEe0BATeIbHO, HA

o

— -5 (2maVesin®§)d0=—4raVesin 6 cos 60. (7)

Beaepcrene wanmawsa majennd IMOTERNHAJIA B PAcTBOPe HApPAAY C 3apAmaMi
ABOITHOTO CJIOS HA MOBEPXHOCTH KaIIH HMeeTcd I HEKOTOPOe YMCJo CBO-
Gomupix sapagos. OOosmaumm maorTHocTs mXx depes €. Memay €' m Ae,
GnaropapA OTKIOHEHNIO IJIOTHOCTH 33pAROB /BOWHOIO CJIOA OT ee cpei-
HETO paBHOBECHOIO 3HAUEHNs, CyHIeCTBYeT mpocroe cooTsomenme. [leii-
CTBHTEJIBHO,

MC cos 6

e=C (g, — p,)—const — L=
Ka?

o MC cos 9 (8 )
- Ka2

>
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rie  —eMKocTs ABoitHOTO caosi. Jlamee

a':—£ ((ch __ Mcosb ! 9)
4= \0r/r=a 2ma®
W3 (8) u (9) caexyer:
%
gle= — Ac. (10)
2naC

VBemaudenne KOJIMUECTBA CBOOOIHBIX 3apsijioB HA MOBEPXHOCTH KAIlId B Ipe-
nedax, ompejesseMsix yraamu 0 mw 6-1-d0, B exmnumiy Bpemenm cocraBisier,
corgacuo (7) u (10),

A 24

. 4maVesin 6 cos B = X ye sin 6 cos 040. : (11)

2naC (&

3apsAsl, MOABIAIONIECS B JBOIIHOM ¢J0e, Bbi3BIBAIOT yBeJdYeHHe HAIpaB-
JIEHHOTO BePTIKAJIbHO BHE3 [JUIIOJILHOTO MOMEHTa Kalllll HA BeIN4HHY

4maVesin 9 cosdd-dcos O =4rndaVesin 0 cos® 0db =

:“—gl Ve sin 6 cos? 640, (12)

rje d — ToJmuHA ABOITHOTO CJIOS.
IlonoOub ske 00pazoM MOSABICHIE HOBHIX CBOOOIHBIX 3aPHI0B IPHUBOJIAT
K BO3pacTaHmi0 ANIIOJIBHOTO MOMeHTa, corsacuo {(11), na

%KVE sin 0 cos 0d6 - @ cos 6 = _,%;\_ Vesin 6 cos20d9. (13)

Cymmupyst seipamenus (11) u (13) u anterpupys 1o Beeil MOBEPXHOCTI
Kamuin, MBL IOJYy4YaeM Ui BeJUUYIHL BO3PACTAHMA JULOJIBLHOTO MOMEHTA
B eIUHUIY BpPEMeHN B OTCYTCTBUN DICKTPOIPOBOIHOCTH CPEJEL

T

VsSsin 6 cos®20db=

0

2a K
€

3ail

Cc

Ve, (14)

Baarofaps maamumio 5IeKTPOIPOBOIHOCTI, HA BHENIHIOW OORIALKY JABOI-
HOTO CJIOS KaIm TedeT TOK, IIOTHOCTh KOTOPOTO J PaBHA, CYMTAA IIOJIOFKI-
TeJbHBEIM HANpaBIeHMEM TOKA, TeKYIIET0 HA KAaILIIo,

: /94 2%M cos O
i e 2EECHY (15)
dr)r=a Ka?

N3 (8) cmemyer, 4T0 ILIOTHOCTH 3apsSA0B BHeIIHedl OORIAAKE BOWHOTO
CJIOSI OTJINYAETCS OT CBOET0 PAaBHOBECHOTO 3HAYeHIA HA BeImdmny — Ae,
PaBHYIO

__ MCcos9

_—T.

— As

3 comocrasaenus (8) m (15) caemyer, 4TO B ciaydae Ipekpamienns gBHKe-
Hif BBHI3BAHHOE KOHBEKTUBHHIM HEePEeHOCOM HAPYIIEHHE pPaBHOMEPEOCTH
pacmpepeneHnsa 3apAn0B AOJykHO YOBBATL 10 Bedmumubl, pasmoit 1/, or
CBOETr0 IIePBOHAUANBHOTO 3HAUYCHIA 38 BpeMd T:

Az Ca

= S (16)

] 2%
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Beanmunua < BeIpamaer, TakuM 00pasoM, BpeMs PeJaKCaUNU DIeKTPHIECKOTO
ot wamm. o1 ToTo 4To0BI TONYYNTH BeANYMHY CTALMOHAPHOTO HHUIOIb-
HOTO MoMeHTA M, HYIKHO IIOMHOJKUTL TOJYYeHHOe BBl BHAYEHNE BO3pPa-
craHma BeImynHH M B OTCYTCTBUN DIEKTPONPOBOJHOCTH HA BpeMs PeIak-
canum .

W3 ypasnenuit (14) u (16) caegyer, Takmm obpasom:

M= V.

< E— = B

Qak ., 1 Ca_Ka®Ve
%

%

B coIJacui ¢ pesyJapTaramu passuroil paxee teopmm. I3 (D) ciemyer, uto
MeyKIy TIepefHIIM I 337HUM KOHIOM KAl CYHIECTBYET PA3HOCTH HOTEH-
1IaJI0B

9eTE oM
A== =

% Ka?

_2 slp—gie® (17)
3 % (2u— 3uw Y

Bemmamuoil, 1ocTymuoil naMepennio, sBIgeTes PASHOCTh HOTEHINAJIOB MEMKLY
Pa3UUHBIMI TOYKAME TPYOKH, B KOTOPOil IPOMCXOAWNT IlameHme KATIN
(moTenimasn magaomux Kamens). O6osuHauum vepes £ msMeHeHne TOTeHITTAIR
HA eNUHUNY AJInHH TpYORW. [Ipegnomoskum pasiee, 4To RalljIm I1ajfaiorT OgHA
3a Apyroii mo opmHoil BepTHKaIm, m o0o3HaumM dYepes [N WHCIO Kalelb,
KOTOPHE OJHOBPEMEHHO NPUXONATCA HA eUHWNY MJIUHB TPYOHHm, uepes S
I s — TJIOWARL CedeHUil TPpYOKH m Kamam. Torga, 0YeBHIHO,

ptr IRl Bie B g (18)
K 8 %l N

ima? € BeIpakaeT NOJHBIE 3apaAj BHyTpeHHeil obkmankm kamiuu e. Hawomer,
n3 (15) pist ToRa, KOTOPHIL TedeT BO BHEMIHEl TemH NIPU KOPOTKOM BaMEI-
KaHAE €T0N0a JKUTROCTY, TONYYaEeTCH:

I,=Ex+S =4na?V N (19)

Bripamenue (19) mo mopagky Beanumubl MoskeT OHTH IIOJIYYEHO HA OCHOBA-
HUH CIIeIVIONIeTO HIeMeHTapHOTO pacdera. JIBmskenue MOBEPXHOCTH IIepe-
HOCHUT B eHUIY BpeMeHU dYepe3 HKBATOPHAIbHOE CedeHNe KAl KOJIu-
YeCTBO 9HIEKTPUUECTBA, PaBHOe 2wael/, WA paccTosHme TOPANKA 2@, UYTO
DKBHBAJICHTHO TORY, paBHoMy 4ma?e)/ wium jia N wameds, 4ma®V N. Iro
paceysieHne, KOHEYHO, WHe MOKET [1aTh BeJWUYHHY YHCIeHHOTO Koa(Qm-
I{IeHTa, KOTOPHIL MOKeT OBITH HAlIeH TONBKO myTeM 0o0Jlee CJIOKHBIX
pacueTosB. )

Vpasuenue (18) mMoskHO enie TWPeACTABUTHL B CJHGNYIONEM BIfe, YA0OHOM
A oubitHOll mpomepkm. OOo3nauum vuepes FE;, pasHOCTh INOTEHINAJOB
B cTo0e MemAy ABYMA TOYKAME, HaXofsumMmes Ha paccrosHumu [. Torpa,
mpuHUMag BO BHuMaHme (2):

4ra2el Ni— 6ra? Upe NI ) (20)
%S %S (3p3p' -t Y)

{Ipeanmonosimm, 4T0 KA MajaioT OfHA 8 APYTOil M HPOMEKYTOK BpeMEeHN
me:Rny obpasoBammeM [BYX Kamesdb (BpeMA Kamauug) paseH f,. Torma

- 1
UN= + ¥ CIefoBaTeIbHO:
0

bra?p.el 6a2p.el
Eliz R ‘, s ; , Y (21)
%8ty (Bp - B+ 2 v Y) %Rty (Bp—-3p ex™1)

rpe R — pajgmyc TpyOKm, B KOTOPOIl IPOUCXO[UT HAJeHUe KAIeJb.
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DpymenseiM u JluBmdem (1| Opira yske cjesraHa MOIBITRA IPOBEPUTH BEHI-
BeJleHHBIE 3[eCh COOTHOIIEHWS HA OCHOBAHNN W3MEpPEeHHiIl TOKOB, BO3HHKAIO-
HIHX B BOJHBIX pacTBopax mpu majenmnm kamens pryra (H. Bax [4]). Ograko
ompitet H. Bax mnpoBogmmmes B TaKuX yCJI0BHAX, KOTA BeIUUMHY € Jarke
TnpuOANBATEHHO HENb3A OBIIO CUNTATh TOCTOAHHOWE, U, KpoMe TOTO, BeJm-
UMHA DTA HENOCPEJCTBEHHO He MBMEepPSIach HA OIBITE. Hoa'romy, HECMOTpH
Ha IpNOIN3NUTeTbHOe COBIIA/IeHIe BHYNCICHHBIX I HAOIIONeHHEX 3HAUeHNIT /),
TIPOBEPKY 9Ty HeJb3d CYATATH AOCTATOYHO HATEIKHOIM.

B macrosmeit palore BbiBe[eHHbe COOTHOMIEHIS OBIIN IHOABEPTHYTH
TIpOBEpPKe B YCJIOBUAX, IO BO3MOKHOCTH COOTBETCTBYIOIIUX IIPEAIIGIIOFKE-
HIISIM, TIOJIO?REHHBIM B OCHOBY passuroil Teopunm. Tar Kar ruppopumHaMm-
YecKas Teopuda OBUIA pasBUTA B IPEAIOJOMKeHHH, YTO umeao PeitHoabaca
TUPI MTAJCHUN KameJb OHJIO MeHbINe eNWHUIB, TO B KAaYeCTBE CpPefibl U
B pT0if pabore, kKak m B pabote Baromkoit m @pymruna [3], OBIII HCIOIB-
30BAHEL PACTBOPHI HIEKTPOJNTOB B IVHIIEPMHE. 1aK KAaK BA3KOCTb PTYTH
Maja I0 CPABHEHHUIO C BfSKOCTHI0 IUIMIEPHWHA, TO BEJIMYUHOI p' MOKHO
npenebpeds 1m0 cpaBHenumo ¢ p, u (21) mpmobperaer, Takum oOpasom,
Ciepyomuit BA:

o . : (21a)
%R% 1y (Bp—- 2w D)

Nsmeperusa muposogmimcsh B mpubope, m3odpaskennom Ha puc. 1. log
AaBJIeHEeM PTYTHOTO CTCI0A OROIO 25 CM PTYTH BHTEKada I3 KalmLIgpa
xamraMun ¢ pagmycom 0,60—0,65 mm
B pacTBOpP 9JIERTPOJUTA B IJNIEpPHHE,
copepssaBiIeM HebOJbII0e KoJM4ecTBO
soier  (1—2%,). llepmox wamanmsa
pasuancs wnpumepuo 0,4 cer., Bsa3-
KOCTh IPNMEHABUINXCS PACTBOPOB IpH
20° 8—14 mnyas, cropocTh NafeHUs
Kameab okoiao 1,0—1,2 em/cer. Ilepen
BEHITIOJIHEHNEM WM3MepEeHIs I0I0TPeTHIil
(n1a mommkenms Bs3RocTH) 1o H0—
60° pactBop B Teuenume 6 YACOB HACHI-
imasicad B 00KOBOM cocyne B 2JeHTpoO-
JUTHYCCKIM  BOJOPOAOM, OYUNIEHHBIM
orT Kuciopoga Hay Pd m BeICyIIeHHBIM
nax CaCl,. Kpome Toro, Bomopox mpo-
IycKaJICA Yepes PAcTBOP OKOJIO CYTOK |-
OpU KOMHATHOII Temmeparype. Tma- {1
TeJAbHOe O0CBOOOMKRIeHHe pacTBopa or
KICJIOposia HeoOXoAuMo AJg TOTO, UTO-
Obl OpM mafesum KAWISA HE MeHIa
TIePBOHAYAIBHO COOOMIEHHOrO €eif 3aps-
na. O4nmennsliil 0T KUCIOPOIA PACTBOP
TiepeaBINBAJICH [ABJICHIEM BOOPOIA
B COCY[ [id maMepenms A, Ipexcra-
BIAOMII BepTHRAIBHYI0 TPYOKY pa-
anycom 0,76 cM, mpeaBapuTeNnLHO
HATOIHEHABIT BOXOPOIOM. Pam‘mpur Pac. 1, TIpaGopTAiA ONpeHeNeHHs o-
TOTOBILINCH M3 XHUMHYECKI YHCTOTO TeHNUAIa IATA0MAX Kamelb
riannepuHa, KOTOI)HIUI He TIIoABepraJicsd
nasbHellmeil ~oYncTRe. JIEKTPOIUTOM
CIAY/RUI JIBAKIH  IIePEKPUCTANIN30BARHENT M IPOKAJIEHHHIT OpoMECTHIiL
Rajmit. PacTBops rorosmames HEIOCPeICTBEHHO B cocyae B. Jdnsa msmepe-
HUA TOTeHIaa, BOSHMKAIOUET0 NpH MaJeHHd Kalejb, CIyRAIM OpoM-
cepeOpanble oiaeRTpofsl I, 2, 3, KOTOpHE TFOTOBHIMCH DAEKTPOIUTHUCCKAM

-
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ocaskIeHmeM cepeCpa Ha IJATMHOBOII IPOBOJIOUKE ¢ MOCHeYIOMeil aHONHOL
nonspusannmeit 3 pactBope KBr. Paccrosnme messny ssextpomamu 1 m 2
cocraBisaio 4,0 cM, a mMexay 2 m 3—5,7 em. [lua coolbmennsa Ramiam ompe-
JeJIeHHOTO 3apsifia B Ijelib, COCTOSINIYIO M3 BCIIOMOTATEJBHOIO HJIeKTpoaa E,
pacTeopa m pacTymeil Kamium, BKJIIOYANCA BHEIIHWII WCTOYHHK O. 1. C,
BemovorareibHEIM 9JIEKTPOTOM OOBIUHO CIYHJIA PTYTH B TOM K PacTBOpe.
Bennunsa € paccunTuiBanach W3 ypaBHEHUS [=—=%A, Ile [ — CpeJHUil TOK
3apMKCHNA, ONpPeJlefIdBIIWiCH YYBCTBHTENLHEM TajJ5BAaHOMETpPOM, a A —
BeJIIUIHA HOBePXHOCTH Kamelsk, o0pasynommuxcs B efmHuny Bpemenu. Iloc-
JiellHAsS PAacCUNTHIBAJIACh H3 Pajmyca Kalelb W Hepuond Kamanuma. Pammye
KaleJsb IPU JAHHBIX YEIOBHAX Kalapug HAXOMHJICA U3 UX Beca. [lad sroro
ramin cobwpanmes B HmskHedl dactm TpyOEm A w s3aTeM BEIBOGUINCH W3
Hee mMoBOpoTOM Kpana (. Pagmyc Kamesnp HECKONBKO MeHAJICH B TeueHHme
o[HOli cepnu MW3MEPEHHII B BaBUCHMOCTH OT BeJWUYWHE! ¢. Bhlumcienmne
3apgga 1 TOTeHNrala MajeRmsa Kameldb NOPOH3BOANIOCH CO 3HAUYCHUEM
paamyca, HaiileHNEIM Ha ONBITe NIPHM NAHHEIX YCJIOBHAX. Temmeparypa pa-
CTEOpQ 1i3MepAJach TepMOMeTpoM [/, MOTPYMKEHHHIM B PacTBCp. Tak Kax

~70r

Pnme. 2. 32puenMocTs NOTEHIIMAaEa Baal0ONUX Kamesb
Ey, 1 E,; or nnoreoern 3apAnoB ¢ B 1 N pacrsope KBr
B ramiepnue’

— — — TeOopeTHYeCKHEe KPHBHE; p=17,8; »=2,1 -10‘4; .
O O O — npabuwoj. smadennd E;; A A A — HaOmMoOJA. 3HaYeHHA Ei;.

OHa HECKOJIBPKO WBMEHANACh B TeUdeHme ONHOI cepmm mW3MepeHmil (B mpepne-
gax (,5°), To BA3KOCTH W HIAEKTPONPOBOJTHOCTE PACTBOpPA OUPEReIANHCE
OOBIUHEIMI MeTOJlaMU JJIA HECKOJPKUX ONWSKHX TeMOepaTryp, W 3HAYeHH:dA,
COOTBETCTBYIOHINE YCIOBHEAM ONEITA, KOTOPHE MCIOJL30BAIHECh 3aTeM IIPH
BHIYNCJIEHNAX, OIIpe/iesIfAanch NaTepuosnneir. PasnocTs moTennuanoB Memay
OpomM-cepeOpAHBIMI DIEKTPONAMI 3MePHAIach KATOJHEM BOJBTMETPOM C 4yB-
CTBUTENFHOCTHIO 0K0I0 1 MV ma onno mesenme mKajsl. Tak Kak BHyTpeH-
Hee CONPOTHBIEHNe BCeil -cncreMH OBIJIO OYeHb BeJHKO, TO YCTAHOBKA TIIA-
TeJBHO W30JMPOBANACH Napa@HOBHIMEI IIOfCTABRAMH NI 3alHINANAcCh OT
BHEIOHEX HIEKTPUYECKHX BIWAHUN 3Sa3eMJICHHOI MeTaJINYeCHON CeTHON.
Tar wnar morennuamsl OpoM-cepeOPSARLIX HIEKTPOJOB OTIUYAIICH MEFRAY
coboil, a Tammke HECKOIBKO WSMEHSAJNCE BO BpeMEHH, TO BeJudmHH E, u
Ey; OTpefiensanuch IO CABUTY PASHOCTH IOTEHIWATIOB MEKLY SJIEKTPONAMU
2u ] nam 3 m 2 Bo BpeMaA Kamawrmsa PTYTH II0 CPABEEHUIO C TeM 3HAue-
HEeM, KoTopoe HAOIIONANOCh HOCIe MpEeKpAIieHus: KauaHasd.

Ha pwue. 2, 3 m 4 mnpusegeHsl KpHBHE, BHpOKRA0MEE HAOIOIEHEYIC
saBucuMocTh Besmvuu E,, m E,; or miortHocTu sapAfa Kamim € (cmoaom-
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HBle KpPUBEE), @ TaK/Ke KpHBHE, BHUNCIeHHHE 0 (21a) mpm pasim4nux
3HauenuAX x (IYHKTUDHBIE KpuBHe). BenmumHa € mpm 5TOM WBMEHAIACH
B mpepenax or 30—40-1076 o 16-1076 ryn/em®. Ilpm Gomee orpumaresnsn-
HBIX 3HAYEHNAX & IPABUJIbHOCTL KaNaHUA Hapymiaiack. Kax BUIHO, COJIa-
crme MesKAy ONBITHEIMI 1f TEOPETHYeCKHMH 3HAYCHUAMH MOKHO CUYNTATH
BIIOJIHE VAOBJIETBOPUTEJIBHBEIM, B OCOOEHHOCTH TPHHEMAd BO BHEMAHEE, 49TC
Teoperndeckas QOpMyaa He CONEPIRUT HHKAKUX TPOUSBOIBHEIX HOCTOSHHEIX.
Pacxosxpenne HeCKOIBKO YBeNMUYMBACTCH B CAYYde CAMBIX MAJIEIX 3HAYCHMIL %,
K "ueMy M eile BeprHeMcsi. B coorBercTBum ¢ ypasHenmeM (21a) Beamumna
E,; Bcerpa 1mpeBnmaia [, Tak KaK PaccTOAHUE MERAY dIEKTPOaMm
3 m 2 Opto Goxblle PACCTOAHHA MEAY dJeKTpofaMu 2 H / B OTHONICHHE

f‘"ﬁ

0}
)
20

Vi

t & /7
/
-20+ k.w

Puc. 3. 3aBHcEMOCTL moTeHNHWaja NARAIOMAX Kanedb Eig
OT INIOTHOCTH 3apAnoB ¢ B 0,03 N pacrsope KBr B raumepmse

— — — TeopeTmyeckasa ypuBag; p=29,0; x= 1,1-10%;
O O O — Hadoj. 3Ha4eHUA Ejp.

1,42. B coorserctBum ¢ ypaBHenmem (21a) Benmumna E Bospacraer mpm
YMeHBIIEHNN %; IpH yBeJluwdeHwn abCONIOTHOTO 3HadYenust € F Bospacraer,
TPOXOANT dYepe3 MAKCHMMYM M 3aTeM yMeHbIIaercs. MaKcuMalnpHOoe 3Ha-
gemme £ mo (21a), ecam cumTarh {, ¥ @ He 3ABUCAMOMI OT €, JeKuT IpQ
e=(3px)"/:. llosBaeHme MaKcmMyMa XO0pOINO BUJHO HA OUNHTHHX F, c-Kpu-
BEIX, €CJII 9JIeRTPOIPOBOMNHCCTH PACTBOPA [JOCTATOYHO MAaJa.

Messay ONBITHEIMI W TEOPETHYECKVMH KPHBHIMII CYIIECTBYIOT, ORHAKO,
HEKOTOpEe OTimuus. B mepBYI0 cYepenb ONBITHEIE BHAYEHUS BO BCEX CIY-
yaAX NPOXOAAT ueped Hyxab He mpum e=0, Kax Toro rpedyer Tecpus, a mpm
HeOOoNBIINX OTPUIATEIBHEIX BHAYCHHAX € U B COOTBETCTBUU C BTUM HAOIIO-
neHHEE [ e-KpuBhie HECKOJIBKO CABUHYTH II0 CP2RBHEHHIO ¢ TEOPETHIECKUMIET
B CTOPOHY OTPHULATEIBHHIX €. AHAJIOIMYBHI CIBUT yike HAOMIONANcsa HAME
TIPU UBMEpPEeHUN 3aBUCHMOCTY CKOPOCTH HaieHus Kalejxb OT X 3apsapa|[3].
B »sroit pabore OBI0 BRICKA3AHO NPENUOJOKEHHE, YTO COBAT BEI3BAH IIPH-
CYTCTBHEM B PAcTBOpe HEYCTPAHEHHHIX CIEJ[0B KHCIOPORA WIH JpYrux
IemoJIApN3aTOpoB (HAIpHUMep MOHOB PTYTH), KOTOPHE HECKOJBKO CMeI[alor
38ps] KAl BO BpeMs ee IajeHns B IONOKATEIBHYO cropony. B coor-
BETCTBUE € DTHM, [JIA TOTO YTOOH TOJIYYNTh HYJIEBOE 3HAUEHWE & HA Cepe-
JUHE PACCTOSHUA MERAY 3SIeKTPORaME, U9TO, O0YEeBHHO, [OJKHO COOTBET-
CTBOBaTh M3MEPEHHOMY HYJIEBOMY 3HAYeHHUIO F, He0OXOINMO IPeBAPHTEIbHC
coo0muTs Kalllle HeKOTOPEHl orpuuarenpHul 2apan. O0bsAcHeHme 9TO HAXO-

4%
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ANT CcBOe TOATBEps;JeHME B TOM 00CTOATENHCTBE, UTO CABUI HKCHePUMEH-
TanbHON KPUBOU OTHOCHTENBHO TeOopeTmyeckoil OoJsibuie B cixydae F,,-Kpu-

-60F

Pme. 4. 3aBHCHMOCTEH NOTeHIHAN A NDAFAKCHUX Kameib FEi,
0T INIOTHOCTE 3apsnos ¢ B 0,015 N pacrsope KBr B runmeprue

— — — TEOPeTHUYeCKaA KpHBafd; n=13,5; x= 4,1-10“6;
O O O — Ha0mofg. 3uavyeHusa Eis.

BLIX, 4eM B ciayuae [ ,-wpmsoix (pwe. 2). Tak Kak B mepBOM cJiyuae
RamaAM HpUOLIocs Hpofitm (osee NiMHEHI TYyTh, 9eM BO BTOPOM, TO M3Me-
HeHne NMepBOHAYAIBHOIO 3apsja 107 feiicTBueM pemoiagpusaropa, nad@ym-

£y tasawe  , Cos maan
2 £, 43

;,9_4»-——“——"““5“’"”:2-\\4 a ° Ww){
o ~

-10F >

Prc. 5. 3aBncmmoeTh NOTEHIHANTA TAHalomuX Ramedb Ei, B E,y
OT mAOTHOCTE 3apApnoB ¢ B 1 N pacrsope KBr B rimnepuse npm
HEUOJIHOM YIAJEHAHN KUCIOPOIA;

— — — TeopeTHWYECKEE KDHBHE; 1= 8,3; x = 1,9-10—%;
O O O — Halbuawpg. 3HaueHUA Eip; A A A — HACHIOE. 3HAYCHUA Eo

JUDYIOIEro u3 pacTBOpa K IOBePXHOCTH Kallld, HAOMKHO OBIO GHITH
OonpmuM *, Bansuwe m3MeHeHmA 3apAAa BO BPeMs POCTAa W HAfeHUA KaIIK

*  KoanmuecTBenHbie COOTHOIIEHNA, OJHAKO, OCTAIOTCA B HTOM CJIy4Yae HE COBCeM

ACHBIMII. geﬁCTBI/ITE‘HLHO, PaccTogHme OT KOHIa HANW/IApa A0 CepefUuHLI IIYTU MEHIy
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HA BeJMUYNHY NOTEHIUAJIOB MafeHWA Kalejb BHEICTYHAeT TOPAas/l0 CHIbHEE
IpE MeHee COBepIIeHHOIl OYMCTKe pacTBopa oT Kmeiaopoxa. Ha pme. 5 mpnm-
BejleHBl KPUBHe, TOJydYeHHBie II0CJe OUMCTHKU OT KHCJIOPOAa, KOTOpas orpa-
HUYUBAJACh HPOIYCKaHUWEM BOJOPORA depes riurnepun B Tedenume 1/, gac.
Ipu KOMHATHOIN Temmeparype. Hawr BujgHO, B nTOM Cilyuae m3MeHEeHUE Ha-
YaJbHOIO 3HAUEHWs € HOUYTH He BINAET HA BeNWUYNHY F, @ TOJBKO TPH
oYeHb GOJNBIIMX HAYAJBLHEIX OTPUIATENLHHX & Ha0J0TaeTcs HEKOTOpoe
ymenbiienne F. OueBupgHo, 970 3apAj KamiM HE3aBUCHMO OT CBOEro Iep-
BOHAUAJILHOTO 3HAUEHIA IOJ JelicTBueM PACTBOPEHHOTO KUCIOPOjia IpH-
GimsmaerTca K HEKOTOPOMY OHpeJeJeHHOMY IIOJIOJKUTEIHHOMY BHAYEHUIO.
CpaBHeHme ONBITHBHIX II TEOPETHYECKMX KPHUBHIX NMOKA3HIBAET, UTO, MOMAMO
TeneIApU3YIoNlero feificTBUA 0CTATKOB KHCJIOPORA, CYMIECTBYET elle OINH
ACTOYHMK PACXOKIEHI MeIY TeOpueil I ONEITOM, KOTODHIl 3aMeTHee IIPO-
aApusgercss B Oosnee pasfasienHelx pacrBopax. Hawk supmo m3 pme. 4, mpm
JOCTATOYHO MAJHX 3HAUEHNAX X MAKCUMAJIbHEIE HAOIIONEHHbIE 3HAUEHHA [
OKA3HIBAIOTCA  3aMETHO HIJKEe TeopeTmHyecKnX, ® 4970 0c00eHHO CKasbl-
BAeTCA HA MHONOHTelnbHOIl BerBm KpuBoil. Ilpmumua sroro pacxoskieHus
nelraercs sicHOIl, ecam ¢ momomisio (18) BerumcanTs snavenus AD—pasnocTr
NOTEHINAIOB MesKNy HepeHNM U 3aJHUM KOHIIOM Kali®, KOTOPEE COOTBET-
CTBYIOT MAKCUMATLHBIM HAOJIONEeHHHM 8HaUeHHAM £ B pacTrsopax pasimd-
HOIl 9JIEKTPOIPOBOJHOCTH.

Ta6numa 1

Magcuvannasle 3HaYenns AD B pacTROpax pasiuyHoll 3.1€KTPO-

IPOBOHOCT I
E,, Ba0I.
MAKCHUMaIb~

€ AD
X ® HOJIO}I:{IIZIXTC.HL- NI -+
HEIE BV

3HaYeHuA B V
1,99.10—4 7,9 0,003 6,4 0,10
1,06-10—5 9,3 0,025 7,5 0,27
4.15-10—¢ 13,4 0,040 8,0 0,36

Kar supno u3 rabanis, sHadenus AD oueHs BeJMK:I I B pasdaBIIeHHHIX
pPacTBOpax IO MeHbIIedl Mepe CPABHHMBI €O 3HAYEHNEM CKauyKka IOTeHIHmalaa
B JIBOWHOM CjI0€ KAIJIM, COOTBETCTBYIOIIUM DABHOMEDHOMY paclpefeleHI0
sapana. [locuepuumit, BooGie TOBOPsi, HE MOABEPTAICSA M3MEPEHHI0 B HAINNX
ONBITaX, HO MOKeT OBITH OIeHEH U3 3HAUEHHUIl & 1 eMKOCTI ABOIIHOTO CJO.
Tar, B pacrBope ¢ »==4,2-107% ompiTHOE- MaKCHMaIAbHOE BHAUeHHE F;, CO-
OTBETCTBOBAJIO TIOJOYKETEIHHOMY €; paBuHomy 7,5-107¢ (maiimeno ¢ yuerom
W3MeHEHUsA € BO BpeMs TajieHms kKamiam, T. e. moxarag €=0 mpm E;,=0),
OTKy[la, NIPUHHAMAs eMKOCTh pBoitmoro cios pasuoit 30-107¢, maxommm
9,—¢,=0,25. Taxum o6pasom, B pasbaBiIeHHHX pPacTBOpPAX M3MeHeHUE
pacmpejeleAUs TOTEHIIAJIOB, BLIBBAHHOE TAHTEHIUAILHEIM [BUKEHIEM
IIOBEPXHOCTH, HACTONHKO BEJIWKO, 9r0 OHO IIOJIHOCTBIO HMCKAaskaeT IepBOHA-

DIIEKTPOAAMHE 3 M 2 COCTaBUJIO 8,8 cM, a [0 CepeJuHEl IYyTH MeKAy siexrpogam I u 2—
4 cm. Tarum 00pasoM, OTHONICHUE CHABHINOB HYJEBHIX 3HaueHMil F,; u E;,, 10 cpaBHe-
HMIO C TOYKOH =0, FOJIKHO OBLIIO cocTaBiATh 2,2. Ha onoite cpegHee M3 4erbpex
cepuil maMepeHuil a0, OGHAKO, 3Hadenue 4,4. OTO PACXOMJCHUE MOKHO OOBACHUTH
TOJILKO T€M, YTO 3BAUUTENIbHAs YacThb M3MEHeHUs B3apsga IPOUCXOAUT BO BpeMs pOCTa
ranuu. Pacuer nOKaswHIBaeT, 4To, ecam Obl KOHIEHTpalusa eroiigpusaTopa BO BCEX
¥waCTAX CHC1eMBl OBIIA OLMHAKOBA, M3MEHEHNHEM 3apsfla BO BpeMdA POCTA KANIM MOKHO
6b110 GBI peHeOpeub. BO03MOMHO, 4T0 KOHIEHTpANUA MedoiApusaTopa BOJUBH KOHUA
Kanuiispa, BeaeacTeHe GausocTu aaexrpofa E, 6bula BhIIe, 9eM HA JaldbHeHImeM OyTH
najeHusd KarJi.
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JajpbHOE pAacHpefeslenye 3apAfoB. Y IIepeiHere KOHNA KAl ILICTHOCTH
3apAa B 9THX YCIOBUAX, HE3ABUCHMO OT CBOETO MEPBOHAYANBLHOTO 3HAYE-
HOS, JONMKHA HPHOIIKATHCA K HYJO, @ Y 3agHero KOHI& MOYKeT BO3pPacTl
N0 TAKUX BHAYEHWIT, IpPI KOTOPHX (B CJydae MONOMUTEHBHBIX €) HAYHETCH
mporecc monmsanuu pryro. Janpmeiimee pasasienme pacTeopa TOITOMY
He MOJKeT IPUBECTH K CYHIeCTBEHHOMY yBenmdenmio pejmuma AD m [,

Ecan nexopnTh He W2 ONBITHEIX, a W3 TeopeTHUecKux sHauvennit AD, To
mpejeas KOJMYeCTBEHHON TPHMEHIMOCTA TEOPHII MOTYT OBITH yCTaHOBJCHB
cIeNyOnuM 00pa3oM: Kak Yyike ObI0 VKa3aHo, A TOro uTOOB Teopms
MOTIIa OBITH CTPOTO WPHMEHHMA, HeOOXOANMO, 4TOOBI W3MeHeHIe CKAYKa
TMOTeHNUANA OBJI0O MaJ0 IO CPABHEHMIO C eT0 TePBOHAYAJIHHHIM 3HAYES-
HEEM, T. e.

1 €
2AD< =
2 = ¢
OTEYyZT2 .
14 e
~<c
H
2 >VC. (22)

HanGonsmimit murepec mpejcrasiger cayuaii, korga A® pocruraer cBoero
MakcnManapHero 3mauenus. Vs (17) cioenyer, 9yTo MaKcHMailbHOE 3HAYCHME

A® coorBeTcTBYeT BHAYCHUIO €= (2ux)/: U 3HAUEHIIIO V:% U,. Ecau npn-
aate U,~1n C ~30-107%, 1o n3 ycaosua (22) moaydaercs

x> 1075,

Tarom o6pasom, Bammn U3MepeHusd OBUIN JOBEJeHB 740 SHAUYeHUII, KOTOPHE
yre Jle;RaT HOKe IIpefielia CTPOToil NPUMEENMOCTH TEOPHH [Jd Kamelb
IaHHOTO pasmMepa.

Corzacme passBuTON TEOPUI ¢ PE3YABTATAME H3MEPEHUs IIOTEHINATOB
NafaomuX Kamelb IPHBONNT K CJICAYONIEMY HHTEpPeCHOMY BHBOxy. Mare-
MaTHYecKne COOTHONIEEWA TeOpIIl BEIBeJeHH B IPeJH0I0IKeHUH, YTO PacTH-
JeHUe UJH Cc7RaTHe BJANAT EA DPasHOCTH IOTEHNUWANO0B B JBOWHOM cJoe
TOJIBKO B TOIl Mepe, B KOTOPOIl OHN M3MEHAIT NJOTHOCTH 32pAKa €. JTO
IpefIoJIC/Ke e CIPAaBEAINBO TOJLKO, €CJIH BPEMA peJaKcanuu IBOIfHOTO
CJI0A MAJ0 [0 CPaBHEENI0 C BHEYNCHEHHBIM BHIIE BpeMeHEM pejaKcalun
SJIEKTPHYCCKOTro HOoNA Kamin B regom (16):

1 Ca

2 % ;

N

Ipn € ~3-107%, ¢ ~6-1072 1 x~4.107% ©~2.1073.. Tarkum o6Gpasom,
W3 HAMINX OIBITOB CJENYeT, YTo [Jf TJINIEePUHOBHIX pPACTBOPOB BPEMA pe-
JaKcanuu [ABOWHOTO cjod Membmie 2-1073, B cayuae BOJHBIX PacTBOPOB,
I KOTODPHX, OJHAKO, N3MEPeHHS pPAaBHOII CTemeHN HAJE/KHOCTH IOKA
OTCYTCTBYIOT, AaHAJOTHYHEIL CH0c00 pacdera mpmBed G K BepXHEMY
mpefedy [JA BpeMeHHm pejaxKcannm pABoiiHoro cijos mopsaxa 1075 mim
naske HUIKE.

IIpencrapasier mHTEpeC COMOCTABHTH HAOIWJEHHBIE 31eCh 3HAUYCHIS
TIOTEeHINAJIOB IAafeHNs Kamelb CO BSHAUYCHUAMII IIOTCHIWAJIOB, KOTOPHE
NOJGKEBL BOSHUKHYTH B QHAJIOTHUYHBIX YCJIOBUAX IUpPH TJEHUE TBEP/LIX
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gactun (o@Perr [lopua). Maremaruuyeckoe BEIpaseHUe IIA HTOTO CJAyYAs
Ono BeiBefieno Cmonyxoscknm [5]. B mammx 0003HAuYEHIAX OHO TJIACHT:

E=20—% (o o) gaoN. (23)
Ux S :

Bemmanna ¢, — ¢, 31ech urpser pois 0O0HYHOTO - moTeHIZANa KOIIOMIHOI
xmmun. [onarag o, — @, =0,1V mx=4-10"% oM '-cM !, MBI HOTyUnAR OHI
B YCIOBHAX HAWUX ONBTOB 1o (opmyne CMOIYXOBCKOTO

E~1077 V/cum,

MesRIy TeM, Kak Habmmopesnbie sHagenus K cocrasiasim 1072 V/em, T. e.
HpeBHINAJN BeJIWYNHB, BEIYNCIEHHHEE [Jd TBepAnX mapmkos, B 10° pas.
B pacrBopax 0osiee BEICOKOII 5JIeKTPONPCBOJHOCTH pA3IMINe OyAeT emie
3HAYNTEIbHEE.

BBIBOJEBI

Brmo morazamo, wro mpm majeHmm Xameab pPTYTH B BA3KOH cpepe,
fraropapA TAHTCHIWAILHOMY [BHKEHNI) I[TOBEDXHOCTH, TEPEHOCSINeMY 32a-
PAOH [BOXHOTO CJIOA OT HIFKHEI0 KOHIA KAallMl K BepXHEMY, BOBHHKAIOT
PasHOCTH WOTEHIWAIOB MeKAY KOHIAMH Kauiuw. B cayuae Kamedn ¢ pa-
amycoM, paBebiM 0,6 MM, BASKOCTH, paBHOl 13, m BIEKTPONPOBORHOCTH
pacreopa, pasuoil 4-107°, 3HaYeHUe pasHOCTH NIOTEHINAIOB MEIRIY HIUK-
HIM ¥ BePXHUM KoHmoM Kamim goxomar mo 0,4V. Usmepenwe pasuocreit
TDOTEeHNUAJNOB MEKAY pPa3IHYHLEIMUI TOYKAMH CTOJ0A SKHIKOCTH, B KOTOPOM
HPONCXOANT IajeRue Kalin, KOJINYeCTBEHHO IOATBEPAHJO NPAaBUILHCCTH
BEIPQKEHMIL 1Tl MOTEHIHAIOB IaJA0NINX Kallellb, BEBeeHHHX DpyMRmHbiM
7 JleBuuem. B cormacmu ¢ Teopmeil, IPHW yBeIHUEHUU INIOTHOCTH 3apsja
abcoioTHOE 3HAYEHUE IOTEHNMANIA TAfAIOIINX KAalejb CHAYAIa BO3PACTaer,
HOCTHTaeT MAKCUMyMa U 3areM Iajaer. VI3 pe3yasTaroB STUX U3MeDEHMNi:
BEHITEKRAET TaKMKe, YTO BpeMd PeNaKCanuyl ABOIHOTO 3JIERTPHYECKOTO CIIOH
Ha rpanmne pryTs— pactsop KBr B romnepmue memsmie 2-1073 cek.
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