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- BOKIOP HANDARCHHOGTE NEPOMBHHOTD SMGKTPUYBOROIG
ST i

BEKNTOP HANPAECHHOCTH NEPOMEHHOr0 MAIRWTHOO MON.

BEKTOD SAOKTPUYECKO! WHAYKIME.

BEKTOP MAPHATHON WRXYRIAN,

KOMNOH@HTA Jyphe BEKTOPA HANPARCHHOCTH SNGKTPU-

YeGHOre moasn,

HaNpARGHHOCTD NOCTOAHHOrO MATHMTHOTO MONSA.

IWIOTHOGTD TOKA.

IDMOTHOCTD SapAA .

NONHNY TOK mpoTexanEml yepes MerTama.

TOHBOP NOMHOrO NOBEPXHOCTHOTO UMNEJAHGA.

~ 4acrorTa, NANHA BONHM, BOAHNOBO! BexTop (asosas
CKOpOCTSH,

TEHS0P NPOBOAUMOCTH.

_ = TCHBOP MATHHTHO! BOCHPHHMMMBOCTH,
S = TEHSOp INASMEHHNX YACTOT

ARSVICKTDHYGOKAA NOCTORRHAH
menaog narmrmoit TPOHKIAEMOCTH
4acTh TOH30pa NPOBOAU-

MOCTH,

§ < ruyGusa cmun caon
% = ruyouna cxum-cnos mpm T — .

~ CTATHYECKAN NPOBOANMOCTD B MSOTPONMHOM GAyHae.



Up, 0~ TNASMOHBEH Ua0TOTa B H30TPONHOM GAyYAS.

Po WIR P = QOPMHGBOXHA MMIABC BACKBPOHE.
%%%J CKODOCTH BAEKTPOHA
Y, = CPORHAR GKOPOOTH BIKTPOHOD BAONS HANPARNGRNA ()
U mam U, - (SpMHOBCHAT GROPOCTS MMGKTPOHA
¢ = oQJORTUBHAN MACCA SAGKTPOHA B MAHNTHOM NONO.
/M, = SPPERTUBHAR MBCOA DAGKTPOHA B MBOTPOMHOM CAYYas,
“f:)= cevemme moBepXHOOTH GepMN WIOGKOGEBO . - ccys/ .
0y)= raycecoBa KPUBMSHA NOBEPXHOCTH DepMm
i; ~ JApMOPOBCKAA JACTOTA SNGKTPORA.
ﬁ%—— AapMOPOBCRUI MEPUOX OCpALIEHUS BIEKPPOHA
¢, = Bpeus OCpaneHMA BACKTPOHA NO opémre - () =&, P =
OTMEUeHHOE 0T KaKofl amGo npoussoNBHON TOWHM.
% = IIOWAZD SHCTPEMANSHOTO COUGHHS NOBEDXHOCTH Dep,
.+ = YacTOTa OCpANEGHNA BMEGKTPOHA HA BKOTPOMANBHOM
CeueHuu noBepXHOCTH Depum,
i¢ = DKCTpeManBHOe CeUCHME NOBEPXHOCTH Gepiu.
{ =« QyHKNAR pacTpeZelieHHs BICKTPOHOB
/, - pasHOBecHAR (JepuNEBCKAs (yHKUMA
{, wmm T - BpeMsS peNaKcaIll SNeKTPOROB
pp= YACTOTA, DOPSKTHBHAR YACTOTA CTOAKHOBEHMIl



/ = ZamHA C¢BOGOAHOTC HPOGEra.

...........
............................

POPME-RUZKOCTH, WIOTHOCTH BNEKTPOHOB.

7 KOPOAAIMORHAR QyHKuHS Janpey Aas SepuUu-EMAKOCTI.

" BPOSHTHBRAR KOPPONANMONHAR GYHKIMA ANR OePME-~RYA~
KOGTH cnisasa ¢ Qywsudel Aammay. 75 S o(1-0),

U, = onaa AeHCTRYNIRR HA SASKEPOR W CHOPOGYH BAGKTPONA

~ Oap yuira OepME~HANKOOTHOrO BBAMMONCUCTHNR.

[ = crarTudeckEil oneparep.

/ = PaMEABYOHMAH 3WEKTPOHA.

7 - ONeparop CHOPOGTH SNEKTPOHA.

> = (epumencxan SHEPIusA.

7, = ROOAGBCKEA AAWHA DRPAHNPOBARMA.

7T « PeMmEpaTYpa B SHEPreTHYOCKUX eAMHHIAX.

f - neaescxad TeMAePaTypa.

(- XUMHYECKH{l NMOTEHIMAN B PABHOBECHOM Cayvae.

¢ = CEOPOCTS CBETA B BARYYMS.

75 = nocroAnman [lransa.

£ = BapAj SAEKTPOHA

@ = NOCTOAHHAS peueTHa

.G = NeNHe YHeRa

G = napamesp onpejenswmmii xapaxrep OTPAXEHAN BNOH-
TPOHOB OT rpamuy 00pasus.

T - pHAKosaf QyHKIMA

)= RensTa GyRKUMA Jupaxa 0F o,

¢/ = CHMBONH Kpomexepa.
he
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BONMOCTH, XAPARTEPSYDTCH KBASHMIYIROOM © ,oHOpRHOl
£(P) , capaaow € u cnmos 1/2, NCPHOANNNOCES KPHOTANNU-
4eCHOHl DeNeTHN $eTALAA NPUBOANT K NEPROANYGCKO] SARECHMOCTR
SHEPIUR 07 KBASHMMAYABGA ¢ mepmoEOM 77 ¢ ,( ¢ sewsop
odparHOll peweriat)j KpoMe TOFO, £(P) - GeouoneuRoSHaNAR
GyummIn, Tex Wr0 TowHee HAZO SWN0 Om mueaws ¢ - <~ (P)y TR
UNAeKe /' yHASHBAET HOMEp SHepreTUvecKofl NONOCH HAM, HAK
o0uyHO ropopsur, Somy ( wmpexe / B pansHelfimeM Mu GyzAeM
ONycKaTh), il RANES, BCNCACTEHN WHBAPHAHTHOCTH SaKOHOB KBaH-
2080l NEXANAKE OTHOCHTANBNO oOpamemus mpewesm < (°) = (/)
2.0 ¢ (P) obunagmer uneuvpansuofl cumezpuei.

flo-BUANMOMY, SACKTPOHH NPOBOAMMOCTH B MeTamNe NOAYM-
HANTEH CPATHCTHRE DOPME W NPH Hyle TEMNEPATYPH, T.6. B 0C-
HOBHOM COCTORHAN BANOAHALT DHEPreTHYECKNE® YPOBHN CHCTOMH
BIIOTH A0 HEKOTOPOrO IPAHNUHOrO SRAYEHNs oHepFmm o (rpa=
HuuNas oueprua Gepum). loaToMy, NpE HESKMX TeMOepaTypax Ta~
mx, w20 ‘o > AT | cymecTBeHRYD poub B PASINUEMX JEaN-
9eCKIX Spfexrax UrpanT TOABKO SAGKTPOHH NPOBOAMMOCTH, HUED~
e SHepruy GANSKYD K IPAHNYHO!l SHeprum, TOMHee, nexamue
B nonoce oHeprmm mipmEr 2 ¢ ~ X7 . ( AR THNMYHHX Me-
Tamnon rpanmuEas smeprus ¢ /%, rae % - nocrosEmas pe-
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caMo NMOHATHE KBABHYACTHIM NMeeT CHMHCN BOARSN rpannmy Gepum

/ 5 /s NoBOTEETCRBED, HOUNOMWN KRASUNAOTHI CUpABMAMDG, HO-

SEOALIY MANG af.'mm"w (awﬁ/r.m T
- upews CBOGORHOTO NPoGera), & ) WANO NUCHHO BOANSE PopMEGEs
epofi rpagums, Toumce ;~(P--P:)e.m PFW@‘P
RHOBCKHE NMIYABO.

Taxuy o6pasoM, BO BOOX (NBUYOCHMX XAPAKTOPHOTHEAR 10T~
Ao, KEK TOPMOAMHAMMYGCKHX, TAK B KNHETUVOCHMX, NPOABAADTOCR
QCOGOHHOCTH BaROHA ANCNEPCHN TONBKO IPARNYHHX SMCKTPOHOB,T.C.
0c00cHHOOTH HBSOAHEPreTHYGCHO! NOBOPXHOCTH, AaBaGMOL ypasHe-
imen < (p)=¢, PAK HAsEBacMOll noBepxmHOCTH Jepui, B CoOTBETOT-
BN © BTHM OCHOBHOH sauavell Teopud MeTAMNOB ABAAETCH ONpERSe-
ACHEE JHEPreTHYECKOTO CHOHTPA HMEHHO OSTHX SHOKTPOHOB; TeC.
BUFICHONNG KOHKPETHOIO BHRA NOBEPXHOCTH PGPiliie

B nocueauee speus U.u.Jnjusueit # ero cOTpyAMRKAME Cunn
pasBuTH bechMA S)HEKTHBHNE METOAM BOCCTAHORICHMS JHepreTUYec-
KOPO OHEKTPA SAGKTPOHOB NPOBOANMOCTH B METANAAX ( CieHANpUUGD
J/ %/ ). B 970u NOAXOZC HE CTABMTCA SAjAYa TEOPLOTHUACHONO N0~
AyYeHER SAKOHA NAWCNEPOHN SACGKTPOHOB, O BHYNCHANTCH DABNNYHME
[MISHYGCKHE XApPAKTePHCTHRN METANA0B npu HanGonee OGmMX NpeAno-
AORCHRAX OTHOCHTENBHO SAKOHA AuCHOpCHN, Zajec CpasHeHHe pe-
SyAHTATOB PACUETA ¢ OXCHOPHMEHTANBHMME JARHHMN AAET BOSMOH-
HOCTH peman sajady ofpanenus, NOAYWHTH SAROH ANCHEpCUH AR~
?ponOB, Tow camuM, UTO HE MOHCE BAEHO, BHACHALTCH Te O0LME
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HOT'AA Ias mamnmu HEABS paeaua!punan KAK BEeaNsHull M
SAKOH AMCHEPCHH OKABHBAGTCH SaBMOANMM 0T B3auMOACHCTBMA KBa~
BHUACTHI; TOWUHEe, 0T PACHPeAENCHMA KBASHYACTHL N0 SHEPIeTH-
YOCKNM ypoBRAM cucTeMy. Torjza Teopms AOEEHS CTPOMTRCA C yue-
TOM 3T0r0 BlauMozelicrIuf ancnOIrWYHO TOMy, HAE STO CAGNAHO B
Toopuy CepMu-muAKOCTH lanapy, U sajava odpaweswn ( BOCCTAHOB-
NeHHNEe CNeXTPA) OKABMBAGTCR OONEE CHORHOM, T.K.Hli BOCCTAHOB~
ACHHA SAKOMS Auenepoun Tpedyercs HAXORACHHS AONONHNTCNBHO,

( xpoMe 8aTpaBOYHOIO SAHOHA NHCNEPCHHM), T.H.KOPPCAAIMOHHOMN
Gynxuun Janpay, xapaxTepusyouell ssauMozelicPmue B cucreMe Kma-
suvacruy / 6 /.

Hernpuurenshull unTepec mia nexell BOCCTAHOBICHKA SHEpre-
THYECKODO CHEKTPA KBASHUACTHI, BEIDYASA TAKKe M cuyuall Depmu-~
EUAKOCPH npejcPaBIfer co6ofl WsyvyeHHe BHCOROYACTOTHHX CBOMCTE
MOTOJUIOB, B OCOOGHHOCTH BO BHOMHEM NOCTOAHHOM MATHATHOM NOXE,
KOP/la BOSHMKADT BHCOKOYACTOTHHE pesoHAaHCHHE shpertH, a Tamue
PABINYHLHK KBAHTOBHX S()EKTOB, KAK DPOBOHAHGHOIO, TAK M HOPOBO-
HAHCHOTO XxapakTepa. OrMeTHM, YT0 M3YYeHHE BHCOKOYACTOTHHX
CBOIICTB METANNO0B, B OCOGEHHOCTH B NOCHeZHEE BpeMa, npuodpe~
rae? Bce Conbmilli MHTEPeC W AAA DANA YHCTO NMPUKISAHHX BaZAY.

B sacroamefl padore paccMOTPeHH HEKOTOPHE BHCOKOYACTOT-
HHEe CBO/lcTBE METANNOB, & MMEHHO:
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BOANMOCTH M u&mwﬂ npommamnn Ha umunzouuﬂ -
NOJGHC MOTANNOB B CHABHOM MAarugTHOM MHONE,

B [l wacen paccuMOTpe NOBEPXHOCTHHI HMIeAAHC METANNOB B
oCnacTn nmmnoﬁo PeBOHAHCA NpPE NPONSBONBHOM BAKOHE
AMGREpPeHN SAEKTPOHOB, T8M me pPacCHOTPOH AMEMATHHTHHYE pe-
S80HAHEG B NOJAYNPOBOZHAKAX C NPONSEONBHEM BAKOHOM Auenep-
cum HOcwWrenell MPH OTCYTCTBAN BHPOEKGHMA,

AsannsupyeTcs BANAHHE AHOMANBHO MAJAHX B80H, NO~BUNUMO-
My BCOrjia NMOeDNMNCH B MeTaNRaX, HA BHCOKOYACTOTHHE, B Yo~
CTHOCTN De3OHAHCHHE, CBOACTBA METANAOB.

BuYMCASETCHs NOBEPXHOCTHHI MMINGAAHC METALIOB B O0NACTH
UAKNOTPOHHOTG PEBOHAHGA B YCIOBMAX, KOIZIA DEBOHAHCHHME SB-
JANTEH OZHOBPEMOHHO HEOCKOABKO "BepuRHHMX" TOYEK NOBEPXHOC-
™y dopMM ¢ OTAMVHHMN BpeMeHAMN DENAKCAIMH OleKTPOHOB.

B 1Y uacTu paccMOTpeHO mIMAHNEe OOpMM EUXKOCTHOINO BBAMMO~
nelicrsns ( oOMenHO! KOppeNfiuuE ) HA BHCOKOYACTOTHHE, B
YacTHOCTH DPOSOHANCHHO, CBOlicTBA MeTaunoB,. [l0Apo6RHO paccMor-
peH AuaMarnuTHuall pesoHaHC ¥ NEpPexXozHAs 0T HUIIOTPOHHOT'O

K ZAMAMArHUTHOMY pPecBSOHAHCY O0CNACTH YaCTOT,

E ¥ wacTy DPacCHATPMBANTCH BHCOROYACTOTHHE OBOlcTBa MOHO-
KPHCTAMINYECKHNX MEHOK METAANOB B NCPHCHANKYAAPHOM K [0~



" ‘sopxideti iigiu footonnron warmuTNOM mONe NpR KBAADAs
. THQHOM BQNOHE NMCHEPCME SMCKPPOHOB. B STHX yOUOBMAX B~ -
YNGAEH NOBEPXHOCTHuA MMROKAHC WAEHKM, AUA CAyYaH SOPRAND~
#Or0 ¥ ANQJYSHOrC OTPAXENNE JNGKTPOHOB 0P IpaHEm. _

Tay ®e B KBASUIBAPOAVHAMUYEOCHOM NpPHGARKEHHN DaccMOT~
peH GBOCOOPABHEND KONNSHTUBHUE BUEOROWACTORHuI S(dexT B
mndnkax, T.H, PESONAHC DACHAWEM,

lipuseneHa OHORKEA AUNeZaNca MIBHNN NP! BEPRAABHON OT-
pameHUn SNMCKTPOHOB 0T rpammy MiA HEBHPOEAGHHOTO pacmpene-
aemus { cayuail niassy).

B ¥I 4aoTy paccMOTPeHH HOKOTOPHE BHCOKOYACTOTHHE IPHOKTH,
CBASAHHNE ¢ [NABSMOHHNME KOZGOAHMAME SAEGKTPOHOB NPOBOZMN-
MOCTH B MOTRILIAX, .

C yuéToM SANASANBAHMA IGKTPOAMHAMNYECKOI'O BBANHMO-
Jelicrsaa pacCMATPUBARTCH HNOBEPXHOCTHHE MIASMOHHLE BOJHH
B8 TpPAHANe DAsAeNs METANN-BAKyYM ¥ BHACHANTCH BOSMOKHOC-
i BOBOYBACHMA DTUX BONH SapAAOM, ABUEYWMMCH NAPALICHBHO
rpanune paspena B BaKyyue,

B HBASHCTATHYECKOM CLyYae, B ZOCTATOUHO TOHKMX MWIEH-
Kax MeTanNoB, HGOAGKOBAHN [MIASMOHHNG KoNeCaHms # NOAYYOH
HX CHEKTD.

Oru sazawl peleHH AN CAYYas NPOMSBONBHOIO SaKOHA
AMCNEPCHN SAGKTPOHOB, OAHAKO IS OAHOOCHHX KPHCTANIOB,
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AuTeA, KAk N xZpdasd sajava SACKTPOAMHAMMKE MATEDHANBHNX CpeX,
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NpH SAKAHHNX PPAHMUHHX YONOBMAX HA MOBEPXHOCTAX PasAeNas
Eeg =By Bpp = Ber (12)

OznaKo, Xax uSHOCTHO, cuoreMa ypessemmil ( I.I ) m ( I.2 ) He
CcocTaBIfe? NOAHOI CHCTOMH yPAaBHEHUN M AOANHA ONTH ZONONHEHA
OBASH BeNTOPOB snewvpuueckoll O , warmummol O  wwaywmum,
WIOFHOGTH TOKA | W BapAE 'c omexTpEecKMM . H MATHNTRIM
A  nonsum, NOCKONBKY MIOTHOGTH SaPAXA U TOKA B ZAHHOH Baza-
Ye He ARIANTCH SaJAHHLME, a ONDPEAENADTCS CAMH SJOKTPOMATHATHH-
M TIONAME B MeTaiNe, T0 S4JANA HAXOMAGHHA NONH OKASNBAETCH Ca-
mocornacosanHoll sagawell u cmerema ypassmemuit ( I.I ) m ( 1.2 )
ZONXHA DEHATECH COBMECTHO ¢ ypaBHOHHEM, ONpeAGNADIMM ILIOTHOCTD
BAPAAS [ K TOXA B MOTAANE, 7.6, COBMECTHO C KHHETHYEC-
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(113)

raes H mmw SNEKTPOHA NDOBOZMMOCTH B BARHHX
suomnx nonmx , (oL ). = PeH.ANTGTPAA OTORKHOBGRMl, AaD~
SNGKTPOHOB NPOBOZMMOCTH C NPHMECHMA, (JOHOHAMM, HCKAKEHURME
POmETKE, i Tefiey C NOMONBD KOTOPO! MUOTHOOTH SAPANA ¥ MWIOT-
HOGTH TOKA BUPAKANTOR CHEAyLIMM 00pasoM:

’_._éﬁi P g
P T 2nb)? J 1) & (Lo8)

I “@‘———3 i (P2 2, 1) of Tz

(pn HOAWMN FPAHEN Pasiena ( MTAIUVOOKER WIBHKA WIN
NONYNPOCTPANCTHO) KMHeTHYecKoe ypasHemme (I.3) ann QyHKipm
pacrpesielienus SACKRTPOHOB IPOBOAUMOCTH XOJNKHO pouaTsed ¢ CO-
OPBETCTEYDIAME I'DAHNYHLME YCHOBAAMN, KOTOpHE OMUCHBANT 0T~
paxeHHe SAeKTPOHOB NPOBOAMMOCTH 0T HOBEPXHOCTE! pasafens. Ug-
paxcHEe SACKTPOHOB NPOBOAMMOCTH 0T NOBEpXHOCTe!l pasjexa HO~
cuT BechMA CHOXHH{I XapaxTep, OAHAKO, NONY(HEROMEHONOPHYeCKN
MOEeT GHTDH ONMCAHO BREZGHMEM HeKOTOPOrO mapamerpa ¢ ,umMeD~
Wero CMHGK OCHWHOTO KOS(JuIMEHTa OTPANCHHA, IJTOT KOIPHMIMEHT
NOKABHBAET, KAKAA YACTH SJAEKTPOHOB OTPARAeTed 0T NOBEPXHOC-
T 36PKANBHO, T.€, C COXpAHeHHWEM NPOGKIMN CKOPOCTH SNEKTPO-
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W08 yoioBMe Min Gyiimu pachpexenemms 7 (5 7 ¢) ma mo-
BEPXHOOTH pagjena Momes OuTh BAIMOANO B BUAG: (RHYTPORHAR
HODMEND K NOBOPXHOCTN HaNpaBAEHA BAoAB oow (7 )

£r ﬁﬁf/w + ({97, (1.5)
Vg 20 Vo< O
fips 7 -0¢ SNEXTPOHH OTPASANTCH OF IPAHNMH YNCTO ANDEYSHO W
e a
Ve=> 0
npu - | pHGKTPOHN OTPEEANTOR OF FPANMNN UNCTO BEPKANBHO M
ya B
j/ho R f/?:u Fer
Vo >0 Ve <0 |

OpieTiM, YT0 BO-NOPBHX, HPH HELUYHN HOCKONBRHX PpPymN HO-
cuTenell RUHETUYECHO® ypaBHeHMSe U IPAHNUHNE yCIOBHA, B NpeHel-
pPOmEeRNM MEEAYBOHHHX HOPEXOAOB, AONEHO NMCATHCHR AAA KamAoll
TPYINH B OTAGNBHOCTH, HPH DPOM MNOTHOCTS TOKA CYMMUPYOTOR, M,
BO=-BTOPHK, NpNn HAANYAN HOCHOABKNX Ipanumy pasgena ( K npuMe-
Py mMeramnnyecxan midHxa) rpamuuuoe yexomme ( I.5 ) zoazno
OuTs HaNNCAHO AN EARAOH rpaHsuy B OPACABHOCTH.

8necs HEOOXOZUMO BAMETHTD CHEAYLUEE: XOPRA AN NBYWEHHS
PAZ2 ANCKTPOMATHUTHLX ABNCHMY B MeTamnaxX HOCTPOEHNEe TOYHON
KBAHTOBO!l TeOpMM He ABIAETCH BEOGXOAMMMM H AAS 3TOr0 Kpyra sa-
7y KUHReTHUECKOe ypabHeHme (l.3) aBnfeTes A0CTATOYHO TOUHMM
OAHGKO, KEHETHYeCRoe ypasHenue (1,3), BHpaxeHNe MIA IOTHOCTH
sapaza u Toxa (I.4), rpanuyRoe ycnosme Ans QyHxumu pacnpese-



e (1,5) mhnien up |
. guywae, B m 50 mm nw w
ypasHeHue AAA MATPHIN THOTHOCTA GUCTOMH JIEKIPOHOB, XOTOpad
u w nnum SapRja @ T0KR B nmm Y20 macaowdd
PPaENYAOTO JOIOBUR AAA MATPUIH IIOTHOOTH B CAYYAe OrpaRHYeH-
MK 00PasioB, T0 50T BONPOC 0BABHEACTEA 4PESBHNAIHO CHORKHM,
YECKYD SNEMY AAH ONPEACHENAS YPOBHG SHEDIEM SCKTPOHOB B
OrpaHNueHHOM GAYYAE, U NODTOMY OKABNBAETCA HOBOBMOKHHM MNKDO~
CHOLMYECKOS ONNCAHNE OTPABERAS SMCHTPONOB OF IPamALl. liesio =
708, UTO HA MEEATOMHMX PACCTORHEAX He SCHO NOBGACHHG MOPEH=
NMeNBHOPO Gaphepa BOANSA TPAHMI MOTAINA, GoNee TOr0, NOBEpX-
HOOTH MOTANNA ABAAGTCA CAyUAlHON HMOHHO HA MOMATOMHHX pac-
BQOHW.I/

Arax cucrema ypassemmii (I,I)y (1.3)y ( 1e4), rpasuvnue
yenosud (1+2)s(1e5)y B KNACCHYOCROM CHYYEE COCTABAAST NOMHYD
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NOVYUCHASME Z15 NMOXEl 5 0BOGOAHOM NPOGTPARCTHE O HOHOIBD
rpameax yoromal (I.2), MORHO ONpPeAGANTD Boe UHTEPECYDUNE
HAC BONNYWHHEKORHDUIMENT OTPABERUA I NPOXOAPHAN BONHH, yrON
NOBOPOTA MAOCKOCTH NOAAPESALME OTPABCHHOE B NPOXOXANEH BOI-
HE 2 ToAe ( HASME I'OBOPH, Takuu 00pasod MORHO Hallew HOMINEKR-
CHuli KODQPUUMEHT OTPAXSHNS ¥ NPOXORKGHMS BONHH)., OfHARO, OKa~
SHBABTCAH, 4YT0 Aifd HAXORJCHWA HASBAHHHX BOIUYME HeT HCOOXOZu~
HOCTW BHUMOAATH NONA B METAMNE M ZaNee CHNBATH HX ¢0 ¢BOGOA~
HUMM nomfMM Ha rpammuue. Cormacuo leonvosuwy ( cu. /7/ ) moc-
PATOYHO ONPEAGANTS NOANI NOBEPXHOCTHH MMINAHG -/ MOPAN~
na 1 ceasusanumil nommuit 2ox ./ , mpovexammMi uepes Mevann
¢ HANPAKCHHEOOTEN SNOKTPHYECKOI9 [OAA HA NCBEDPXHOCTH o6pasua
F.o¢  oormacuos

ot
o < _
(gﬂgg)z : Zrk J}* 7 Zm Hk (I.‘)
wis
é_?_ . = Dj:wé’.
) i L (1,6°)
( Zix ~7eHB0p NMONHOTO NOBEPXHOCTHOIO UMNEXAHGA, B e

MOXYOTpARNYCHNIX 00pasuoB nomMuli TOX mueer mum i J ()92
C MOMOHBID KOMNOHEHF - '« WO WSBECTHuM Jopuynam /7] Herxo
MOTyT OuTh HaliieHH BCe MHTEPECYyDUMC HAC BENNUMHH. TamaM o6-

I noxpod AHANNS BOBMOLHOCTH HS0pA NOBEPXHOCTHO=
/ )/ /nn%u ARA MeTeRnoB npnnm:xmu::m ::: B padore
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Hax #0BO 08 NPONHAYUErO, HAXQWAGHNE NOHOTO NOBEPXHOCTHO-
FO NMIEASHGA GBOZMTEH K COBMEOTHOMY POUGRMD CHOYEMN ypaBHe=
umli Mamesenna (I.I) B xmmeravecwore ypasmesus (1.3); (I.4).
Jra sanave, Aaxe B JnHeliEOM N0 SHEUREWy BHCOKOYACTOTHOMy nO-
AP NpUCGAEReRUN, CBOARTCE K POHCHND BECHMA CIOXHOH cucTemH
HHTErpo-AujhepeHIMANBHLX ypastiennii, peneHue ROTOPO MpeAcTraD~
ames coboll TPyARYD BATEMATHUECKYD sazavy/OGumi weron peme-
HEA yKQ34HHOU CHOTEMH, NDH HAANYAN BHENHEI'O NOCTOAHHOrO Mar-
HETHOrO noms paspadoran » padorax /9,10/ mia cayvas noayor-
PaHmYEHHNX O0pasuos, a B padore /II/ Aana cuyyas orpaHmueH~-
HuX o0pasnos (mIEHKM, NPOBONOYRM), NHpanis, MR CTATHUECKOrQ
cayvasn,

§ 2, lAuneanmsauus 2ayayy ¥ npubejeHNe KUHETHYECKHOIO
YPaBHCHMA K KaHOHNYGCKOMYy BAXY B KIACCHYECKOM
caynae,

Jng peueHms 2a/avd HEOOXOAUMC SaNUCATH KHHETHYECKOE
YPABHEHNe B ABHOM BURC. AIA ST0I0 YAOGHO BuOpa®Th B KAYCCTHE
HepeMeHNHNX, OMICHBANIMX COCTOSHWE BMEKHTPOHOB B (asoBoM
NPOCTPAHCTBE ABA MHTOrPANA JBUXCHNA B NOCTOAHHOM MAIHNTHOM

I/ 3r0 nﬁmmmn eum ¢ HENOKANBHOCTB CBASH INOTHOC-

?H TOKA W Bae KOTO NI D OTAIIC 3
NpUCAMECHNN, T8y KOIAS AAUHOH © auupe-
HOB HENB3A npanﬁgmuommamcm DaKTepPHH-
Ml pasmepaMy saja
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odmm: n'"*onpm na upuopem opﬁu wm |
soe or xaxdltuco Toumy Ha ROMYPE < (F) <o , Pz = Condg.
J12/. Snecs u B panbRelined, ecam IT0 He OrOBAPHBAETEH 00000,
DACCHATDHBADYTCH SAMKHYTHE NOBEPXHOCTH JepMu M CHOROBATENBHO,

TOABKO BAMKHYTHE TPAGKTOPMU 3NEKTPOHOB.

B oTHX NepeMEeHMHIX KUHETUYCCKOS yDPARHGHHE SANMuETCs B
BUZG:

of oo .ot ¥, Wy, JY

ot +yg? ¢, f _F'DP,;P & ﬁ_é‘ ¢ ot )Uom:. (2.1)
npiueM [yHKUMR pacnpexedoHms smexepomos 7 (0 72, ')  pomse
Ha YAOBNETBOPATS CAEAyDEEMy paBeHOTEy (MrpapueMmy poas rpa-
HUYHOTO YONOBMA ANA Nepemensoft 7))

{(,+7) = £(+) (2:2)

rpes /- Qﬂ/ﬁamu ofpaueHus SAEKTPOHOB NO OpouTe
E(B)= &0 , Pe = CONSL.
fia ypasnenns Asugemmsi: (CM, SaMevauue Ha crp. 9 )

d“ -'b_=b = -"_- o
f= E[VH] +eE , U= BER@) (243)

caenyer:

~—e(v£) p o f@f ' ’/““""[V.z E] (2431)



ool GynRUMH mm“m SNGKTPOHOB, M, YTO 27 ) cmonk.
auneiiull ONepaTop, sanumeM ero s Bupe: | 3y
g_ﬁ)(‘%wm 5 éf M; {f} | (2‘*)
rAe o - HKQTOPOO XAPARTEDHOS BPEMA PONANCEAIIN.
Torpa B aunefigon N0 PHEUHOMY BHCOKOYACTATROMY NOAD
npuCauxenny ( nexupelinue SPHEKTH B pPeANBENX CAYYAAX npened-

pexMMO MARH) NOAYYMM

{(BTt)= f-egff (2.5)
i COOTBOTCTHEHRO KUHETHUECKOE ypabHeHue npuuer Busil/
2w -0

NpUYeM COINACHO (242),

Wt +T) = ¢ (*/) (247)
W
2 (248)
¢/,_?.- v - 9 </)/,Z =0
Ve 20 Ve < 0
I/ Mu Gyznem nmaomu:;x lu;raa anHeanusanueft
o=4;
;g;xa nesas 4acTh B KNHOTHYCGCKOM ypapHeHun (2,6) Oyzer umMers
e (VE ) 2%

4 MWIOTHOCTH TOKA MOA merpuou OyZeT cofepRaTh MHOENTEADS

o,

0&



Ay

........

: _Wmo umum b!ewpm: ﬁa'a‘m bdp&;u) |
....... [HOTHOQT TOKA  /  TeNepsh MOXeT GHUS BANMGAHA B Bue -
(87603 yuTEMO, WT0 3 DABHOBEONH WIOTHOGTS TOKE - O )zI/

_—*: g0 fﬂ 5/ ole dp;at, (2.9) l
c(2rh) |
aammmmmuwmum-
B BHxe:
X 203 07‘0 e dp, df, _
Pl ozt )’ f¢ & (219

JuuesBad, 470 BBEAY (ePMEEBCKOre XapakTepa pacHpeAsleRus
JJiIGKTPOHOB HPOBOXNKMMOCTH:

% = = §(¢-¢6) (2411)

nHTorpans THNA (2.9), (2.10) wory® GuT® SanucaH:s B BHAS:
= ”0 dedp, df, = =y %pe o, (2.12)

I'Zl@ MHTOrpHpOBAHME BejeTedA N0 HOBEPXHOCTH Pepmu,

Ao GHX NOp Mu He KOHKPETHSHPODAIM BMAA ONGpazopa OTON-
wissenns V. Temeps, Gopuaxsuo mpumen 'V = 7 , wzo sxmuss~
NGHTHO BBEIGHND BPEMEHN DENAKCAIMHN SAGKTPOHOB o ( to
MOKET SaBHOETH u OF 5 HMIYABCOB DAGKTPOHOB, T.4. BOOGHmE
roBOpA HAZO miCaTs 7o () ). BBe/ieHNG BpeMEHN DeIAKCALN

2/ Kak merxo nox na ypaBHeHNus nmm BHICKTPOHOB AKOOKAK
nepexozna or NEepeMennux - /Px.Py, P2 K HOBHM
nepewermx - ¢, Pz, ¢, , eorss UL PuPr) _ el

a (cp} p? i {H) ¢



e T o i I A N

dosew Ours GTord BiobHoRAND ¥ ApeAcAbMiX cjvaRX Misiax
. tauanp!lyv.uozun QyEQCTREHHO. AUND os:alunsaa.cunpunl:ltnle,
W NP BHCOMHX TOMUSpPATYypAX, KOIAA (0/7V«d (6 AeGaes~
¢Haf TeMNeparypa peHerKn). Kpoue TOT0, KaK Oul0 NOKRSANO B
pador: /9/,npm ZOGTATOYHO BHCOKNX YaCTOTAX B OGNACTH TeH.
AHOMANEHO cHuNH~PHeRTE (HOrZA BCE XADEKTEpHHE palMepu Baza~
M TOPAsAC MeHSEe AINHN CBOGOAHOPO NPOGETa M NapUOPOBCHOIO
paguyca SNeKTPOROB, NOXPOCHEE CM,HUKE) PAKKE CTPOIrO MOHeT
6uTH 0COCHOBAHO BBEACHAME BpPEMEHN penaxcaumu, UHAK0, Ka-
4ecTBOHHO TAKAS Samues unverpase croasosemss ( 'V = 1),
0-BUANMOMY, AOMYCTHMS ¥ B NPOMEEYTOYHO! odnacTh PeMuepa-
Typs Torja usrerpal cTONAKHOBEHMI (mn mm KHHe-
THYGCKOrO ypasHeHME) OyzeT uMeTh BuA ( o1 )W,“ =4,y
i OKOHYATEABHO KMHOTHUECKOe ypasHeHue (2.6) mome? OMTH Bami-

caHo » BUAe:
0¢ -0 . V¢ —+ L4 ST 4o |
w Yor 06 T 1o (VE) (2.13)
B BHCOKOYAGTOPHOM NOJE ,H o~ expliat) pugeut!
o 24 _ =
“")"LE’)G{/ = 05% 3 0t - (0 )
(2.1%)

OzHaro, 8xecs neoﬁxom crenats caeaypinee samevanue. Mpu
INRSGANSHINE HHTErpaas m?nenm MH cumTagM, 4To

Ffelo-t5 ¥
- ("D_é’) L t-t ¥
21 | Crmoak ‘f-o o ;2 0

1/ Bo QINYNHAX, HanpuMep, B BHPAx -
/ aa 2 70 n: B amacnnalp::n;a ganeu uongumﬁ% PR Lgen
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ofio suigeh, o fph vakol caimich m orauiaiosen:

cn@imm O4EBUAROC emmmu

f@v)f . . . L 5 :. : |
Pl W ml i (2e19)

KOTOPOE 03HAYAET COXPAHGHNE DK CTOAKHOBOHMN MOJHOIO YHGHE
yacTUn B AAHNON Pouxe B AawEu{l Momedt npemenn., CooTHONSHHS
(2,15) Gype? PUMONMATHON eCAN UHTOrpan OTONKHOBEHUH BuOpaTs
B BiAAe:

) oAk ™ ‘79" ?
( e 4 5 (Z.IG)
rae: S ’
7 =15 4. (2.17)

i WHTErpUDOBAHEE BEAETCR N0 NOBepXHOOTM Pepum < (V) =%, Tor-
A8 NETKO NPOBEPHTH, UTO M8 KUHETHUECKOr0 yPABHEHUS CIOAYeT

SAKOH COXpPAHeRUA Sapama:
cgf-’ ~ o(/x'z,rj =0

7%,

a [pH AMHGAANSAIMN KUHETUYECKOr(0 YPABHEHMS ¢ CTOJKHOBHTOND~
HaM wieHOM B BuZe (2.16) noamyvaem: i
Jo F

; = 0 R4S _
(‘w+i)¢+va? ’Df; (U[)+ \/0/5 (2418)
'/

Ho noCKORBKY

2 .
9= iy 177 a 5)3 Jo 5
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7% Gvd.
A D o aply (SRS )~ TS
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UneHxa WIEHO® B UPABOfl UAGTH KWHOTHIECHOTO ypaBHEHMT (2.18)
nOMASKBAGR, WO
R e LR R
tye’ L (DF) 129 T3 Py
U B ACPeMeHHOM none

Y

W

A o s . ev J:_.}I(g__n) & A
/577‘65}90 /2]/ C 0

4

lloaroMy ¢ TOYHOCTH, KOTOPAS BAECH OLEHEHA, KUHETHYEC-
KOe ypasHeHHe uMeeT BuE (2+18).u ¢ 920l Ze TOYHOCTHN MORHO
npeHedpeys TOKOM CMOmeHMA B CHCTeMEe ypaBHeHuii Maxcsemna.

Taxum o6pasoM, W8 KMUHETHUGCKOr0 ypaBHEHMA B HyAeBOM
NpuGAMECHNE N0 NapaMerTpy < ABTOMATHMECKH CASAyeT BAKOR
COXPaHGHNA BapAjd W TOKA H, CNEJOBATENBHO, NONHOE peueKuE
sajiaul TpedyeT AMMS DENCHHA KNHETHYECKOro ypaBHEHMA W nep~
BHX 2AByX ypasuemuil cucrems (I.I). llpu sroM HeoGXOZMMO, KAk
JEe OTMevanoes, npenedpeus TOKOM CMeueHMs. OrMeTNM, ¥YTO B
HEKOTOPOM OMHONC AHANOINYHAA CHTyaIMs (HEOOXOZUMOCTH HpeHel-
PeMECHHT TOKOM CMENGHHA) NMEeT MECTO W B OCNACTH BECHMA HUS~
Kux wacror ( mojpoduee cm, padory /11/ ).






	page00001.pdf (p.1)
	page00003.pdf (p.2)
	page00005.pdf (p.3)
	page00007.pdf (p.4)
	page00009.pdf (p.5)
	page00011.pdf (p.6)
	page00013.pdf (p.7)
	page00015.pdf (p.8)
	page00017.pdf (p.9)
	page00019.pdf (p.10)
	page00021.pdf (p.11)
	page00023.pdf (p.12)
	page00025.pdf (p.13)
	page00027.pdf (p.14)
	page00029.pdf (p.15)
	page00031.pdf (p.16)
	page00033.pdf (p.17)
	page00035.pdf (p.18)
	page00037.pdf (p.19)
	page00039.pdf (p.20)
	page00041.pdf (p.21)
	page00043.pdf (p.22)
	page00045.pdf (p.23)
	page00047.pdf (p.24)

