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NMPEIHCIOBHE

B nocreftue rofu NOABHAACE NOTPeGHOCTh B KHWMAX, KOTO-
pHE NOCTATOMHO CHCTEMAaTHYECKH OCEeTHIM OW COBpEMEHHOE CO-
CTOfHHE BOMPOCA O pAchpoCTpaHenHW pAanWOBOAH B HoHocdepe
HO ed CTPYKTYPE Kak C TOYKH 3pedus gu3nveckofl npupois xa-
Guonaemux & Helt seneuHf W reodmandeckHx e 3aKOHOMEPHO-
cTefl, TaKk H C TOYKH 3PEHHT pala MpaAKTHYSCKHX 3anay, B 0OC0-
GeHHOCTH pPAJHOCBA3M. 3HIKOMCTEQ € STHMH BONpPOCAMH T 0-
mHpHOR KYPHAIbHOR AWTepaType ABAHETCH HeAETKHM IeJ0M, Tak
4T0 NOAYEC TPYAHO BHACHATH, 9T0 AOCTATOMHO H3BECTHO H HC-
CAMLOBAHO M 4TO ewd OcTABTCH HEeACHHM HIH COBEPUISHHO Hepas-
peuEH HEIM,

Bo mHorHx oTHOLEHHAX uenecuoﬁpaaﬂo pa3dHTh BECh KpYT
BONMPOCOB, OTHOCALUMXCA K npofieMe wodocdeps, Ha TPH pasnena,

K ognomy #3 pasnenos OTHOCATCA MAKPOCKOMHYECKAn TEODHA
pacnpocTpaHesHs [aldkoBOJH B HEOAHODOAWHX Cpexax THNA
Houocdeps, Teopud RBAEHHA agMcrepcHy, shdexta Papages B ano-
MaTBHOTO MOTAOUIEHHA, CBA3AHHWE € MHKPOCTDYKTYPOR HOHO-
chepw, a4 Takke ONHCAHHE METOILOB HCCAEAOBAHHA H npuiMos
ofpafoTKH SKCNEPHMEHTANBHEX JAHHEX H OCHOBHEE CESISHHA
of Honocdepe. STHM BONPOCAM MOCBALUEHD MHOTO COTE&H MYpPHATb=
HeX CraTef, H B HACTOHUIEE EBpeMAa OHH naplomee IOHPOKO
H DOJHO TMpeJcTIE/eHH B JHTEpaType,

Npyroft pasnen MoweT GuTh NOCBAWEN AHATHIY MPHPOIM duau-
QeCcKHX MpoueccoB ofpasoBasHA HOHH3HDOBAHHMX CA0ER B Bepxeft
armocdepe MoL BAHAHHEM DAIAHYHKX HOHHEHDYIOWHX $AKTOPOB
(conHeqnas PANHALME, KOCMMYECKHE JMYIH, MOTEODHTH) H HAYUSHMID
c@:ﬁﬂi’”fﬂk“ﬁfuﬁn“ﬂmﬂuay MHKDONPOHECEOB H ARTaNeH Mu-



MTPETHCTORHE T

KPOCTOYKTYPW HOHOCHEpH (nmpHpoxa coynapenwfl, pexomGuHaims,
DHCCOUMAUHA, HeaHHeRdue ShherTd W ApyTHe HAEICHHA, HMEK-
UHe MECTO B SAeKkTpO#HOR naaime Tuna wowochepw), a Takwe
BOTMPOCAM OHHAMHKH H aSPOLHHAMHKH 3TON NAasMe Kak uenoro
(pacumperne H cwxartHe caod, o6rakooGpazosaHue, pasbHeHHe
CA0A HA MECKOMBHO CNOEB W T. TL).

M, HakoMeu, k TpeTheMy pasaeny OTHOCSTCH BOMPOCH, OTpa-
WAWUHE CBA3b Mewny reoduanyeckHMH H TelsodHIHYeCKHMH
shbexTamy (TEOMATHKTHHE ABACHHA, MOMSPHEE CHAHHA, SMCKTPH-
4eCKOe Node 3eMiH, COMHeYHSA AKTHBHOCT, COMHEdHHE H3BEp-
HEHHE H T, 1) H 33KOHOMEPHOCTHMH MOBEjieHHA HoHOChepH,
a Tagwe npofyieMa pasHOCEA3M (MPAKTHYECKHS PEIyIRTATH HCCIR-
HNOBAHHA PACTIDOCTPAHEHME PAJMOBOJIH C YYETOM RIMAHHA HOHO-
cepu). PaaHonporHoIW HOMAHE 33BEPIIMTL STOT padnen.

Hacrosian kHMra noCBALIAETCA B OCHOBHOM NEDBOMY H3
YHA3aHHAIX BHILLE PA3JEN0B H JHWL 94CTHYHO 34TPardeacT OpYTHe
pasient, TaKk Kak wECTKYID TPAHHIY MEmIY HHMH MPOBOOHTD
HEBOIMOWHD M HEpaayMHO,

ABTOp CTpeMHIC? NO BO3MOWHOCTH CHCTEMATHYECKH HAIO-
WHTE COBPEMEHHOE COCTOSHHE BOMPOCE HE TOMBKO B OTHOLWEHHK
QaKTHIECKOr0 nonoweHHs Bewel, HO H ¢ MeTOOHYeCKOH CTOPOHH,
KPATKO PacCMOTPEE IKCHEDHMEHTANBHYID METOOHKEY H METOOHKY
oGpafoTkd pesynbTaros waMmepensf, Ilo sToR npueuse uanowme-
HHE WULOCTPHPYETCH DHCYHKAMHM, 3aHMCTEOBIAHHEIMH M3 OpHIH-
Hansuux  pador, BumecTe ¢ TeM pAMKM KHHIH HE [O3IBONHIH
noapobHO OCTAHABAHBATLCE Ha pANe CYWECTEEHHWX BOMPOCOE,
H H3I0WeHHE, B OCHOBHOM, HOCHT CwaThill xapakrtep,

Kuura cualwesa noipoBuoH (HO He NOAHON) CHRUHANHIHpPO-
pannol OuOGmuorpadmedi, conepwaueR paGoTe, OTHOCAILHECR
K pasiHYHEM BOnpocaM HMowocdepe., 3To NOIBOMHAO HE BCHOIY
MPHEOAHTE NOAPOGHHE CCHRAKM HA JHTEpaTypy, TdK KaK B HEKO-
TODWY MECTaX 3TO 3arpoMosmune Oe Texir.

Moaseywce cayyaeM BHpa3HTh HECKPeHHIOW 0aaroIapHotTh

“ROKTOPy- GuanworwmTematiaekix  mayx B, L Tusslypry sa
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MHOTOUMCNeRALE oSCYRIeHHA pana Bonpocos. of Honochepe,
a TAKWe 33 MPOCMOTP pyKonueH W pAA 3amedanuBl. Bupaxaio
Takwe OnarogapHocts npodeccopy B. H. Keccewuxy u mox-
Topy (mauxo-matemaryueckux nayk C. M. PuaToBy, mpocwmor-
PeBIIHM DYKOMHCh, 33 HX 3aMEYAHHA.

H. J, Aasnepm

dasaueckr Hucrutyr as. [1. H. JeGesesa
Axanemun Hayy CCCP.
Jatoparopua KoneSanud
gy, axkagemuna JI. K. Manaeasmirama
Mockea, anpeas, 1946 r.
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BBEJEHHE

Hauanow cucTemathaecknx mecaenosanult Honochepa crenyer
cuutath 1925 ron, korma, HezamucHmo, 3nmikron B Bap-
wert (V15731 g yapre, a satem Bpadit Tios Y+ 12] g cenTabpe
coobuIs 06 onwTax, DOKAIABIIMX CYUIECTBOBAHHE OTPaMAILIL-
ro cnof & Bepxuell atmocdepe,

SnnabTod ¥ BapueTT mpoBomMAH OMHTH BA yactote 750 wag
TPHAHPYARUHOHERM METONOM (ONPefensfH YTo4 NpHXOda oTpa-
wEHHOM BOMHE) M METONOM BAPHAUMH HaCTOTH M M3MEPHAH neft-
CTEYHIUYH) BHCOTY 104, OKasasIyHcd paBHol mpesepuo 80 ra.
Epalit 1 TiE, ¢ noMouiskid HMOYIBCHOTO METONI, Ha HaCTOTE
4200 w2y Hauepum gAelcTBYIOUME BHCOTH B ueTepmane B0—
160 x#x. B stor we nepuon spemeny Tsftaop w XaawGepr [V.15]
00 M3MEpeHHsM MEDTROW SOHM, BRYMCIHIH I8 IHEBHOTO Bpe-
MEHH AeHCTBYIOUIHE BHCOTH B 155—240 M.

3agoaro go storo B 1878 romy Crioapr ™M1 puasunys
CHIOTE3Y O CYIMPCTEOBAHHH BEDXHHX NPOBONAUGX CAOEB aTMO-
chephl, SBAMOUHXCA OPHYHHOR OePHODHYECKHX H3MeHeHHH 3em-
WOTO MATHETH3MA; 3TA THOOTE3a B NadbHefmeM Gwaa pazpaGoTaHa
Wycrepon 2 5 1889 roay.

OnHaKo B NpHMEHEHHH K PACNPOCTPAHEHHI) PAIHOBOJH Blep-
Bhle BHCK23a] MpENNONOMEHHE O CYLISCTBOBAHMM OTPAMAOUIHX
cnode atsoccheps Kenuenan Y+ ¥ p mapre 1902 rona. B nepeot
ceoed 3aMeTHE OH HONYCKAN BOSMOKHOCT CYLIECTBOBAHHA He-
CEOALEHX caofB ¢ ummwHell rpanmueft. ma BmcoTe ~ B0 ma
B aexabpe storo we roma Xmeucafin[V+4), meaammcumo ot mero,
Opeanoaowia, 4TO npH nepedate Ha Oonblide paccTogHHE pa-
OHOBOJHE HANPABANIOTCA MpOBOMALIMM cloeM  Bepxuel aTMo-
cheper. [To sToft mpuukHe HHWHHE WOHH3IHpOBaWHWf caoft (E),
CYWIECTBOBAHHE KOTOPOr0 MEpPBOHAYANBHO H GBUIO NOKa3aHO ONH-
ToM, Haspad cnoeM Hennennn-Xusucafina,

B cenraSpe 1927 roma Innastou Vs ¥ coofuwmn, uro npw
H3MEpeHHAX Ha dYactoTe B 750 g2y B paHHHe YTPeHHHE HacH OH
GEHEpYaPT BREIATHNA CKaYOK XeHCTBYIOWER BHCOTH OTpameHHl



10 BREIEHHE

H 3aKTIONHA O TOM, 9TD HOWBED CYLUECTEYIOT HBA CTOH OIHH HA Bhl-
cote, pasHod npumepuo 100 s, w Bropoft Ha ewcore 240 pw,
B 1929 u 1930 rr. Snnaston ¥ Fpua [V B, padoras wa wactore
B 3000 w2y, ycTanosknM, 4TO M An¥M CYULLECTEYIOT IBa CA0M.
Bepxuufi caoft (F) 4acTo HasuBalT MO3TOMY caoeM INIALTOHA.
[loznnee Barcon-Bart  npeanowun obuml TepMud — wono-
cgfepa, — BKMOYAOWHA BCe HOHM3MpOBAHHEE 06nacTH aTMocdepul.
STOT TEpMHH BCKOPE CTAN NPHBEYHEIM H OOWEYNOTPeGHTRILHEM.
Kpynuss warom enepfl Gua0 MPHMEHEHHE HMOYILCHOrD Mes
toza Bpaftta v Twea®). On HeoSwqafiHO YCKODHA KCCABLOBaHHA,
H C ero nOMOWel0 CIETdHE MNOUTH BCE OCHOBHBE OTKPHTHE
B wouotdepe, Janbuefiny pa3BHTHEM HMNYABCHOrO Metona Owno
BBEIEHHE METONa KPHTHYECKHX 4acTOT. JTOT MeTod MpHeEn K emd
GOAbIIEMY  YCOOBSDUIEHCTBOBANHIO HMAYNLCHEX HOHOCeDHEX HC-
cAenoBaHki, K CO3LAHHIO ABTOMAaTHYECKHX HOHOCQEDHHX CTam-
UHi cospeMeHHoro THna, [lepBad asToMarwdeckads HoHocdepHasm
CTAHLKA, HACKOALKO HaM H3pecTHO, Owna paspaBorana DBwopo
Cranzapros Mucturyra Hapuern B 1933—1934 pr, [XVIIL 13],
Hapany ¢ yBeiHYEdHEM 4HCAA SKCOCPHMEHTAMBHEX HCCAENO-
Bandft, Haumsan ¢ 1902 roga, Ao NOCTEMeHHO: pa3BuMTHE W Teo-
pHu Honocdepu. [Mocae Toro wak Jlopewru & 1909 romy no-
CTPOMA SMeKTPOHHYE) TEOpHK) DACTIPOCTPAHEHMHA CBETa B Cpele,
cocromueRt w3 monexyn, Mxwkaea (L1 npymennn e& 8 1912 roay
k Mouocdepe. OH paccMoTpen BOOPOC O BAHAHHH COJAHEMHOrO
H3NYMEHHE HA HOHH3ALMI0 BO3INYXAZ M PAIBHA SNEMEHTAPHYH) Teo-
prio HouHoH pedpakumn. Chenyer ykasaTh, 910 ew@ 8 1924 roay
Hegapa ML 48l ppeaponowsn 08 OObAcHeHHS HAGMI0NABLIHXCA
#BaeHHE, 4TO CYMECTEBYIOT ABa caod, oaMH OGofee BucoxMH, He-
TpepLEBHD HOHM3MpYeMuR, W apyrofl wuzxell, HonH3upyeMul nHEM
comdeynolt pagHaumell. CyuwlecTeedHuM maroM Brmepdas B STOM
uMkae wccnefosanuft Guna  paGota Jlapmopa (UL 3 1924 rona,
B KoTOpol oH oObAcHMAn pedpaxkudid pagMoBOAH B HOHOChepe
OpHcyTCTEHEM B HeH GonblIOro KONKYECTEA SAeKTpOHOB, DBuse-
neHHAA HM (OpPMYNA MOKA3ATENS NPENOMASHHHE YODOMO WIBECTHA
B anTeparype wak dgopmyna Jlapmopa.
O prMAHHH MArHWUTHOTO NOAE 3eMAH HA TpeNoMiIcHHE o
MOTAOWEHHE PanHoBoAH B Honocdepe Ykasaaw 8 1925 romy,
HesagHcuMo, Smmastos 1%:11 w Hukonss w Wleanenr (1% 12

__..%) Snnastod sekope nocde coofmenua Bpalira u Tiosa Taxme nepes
B gttt e *
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[TocnennHe paccMOTpeNH NHWE CAyHall NPONDALHOTD H MOMEPEYHO-
[0 PacMpOCTPAHEHHS H MpPHULIH K BWBOLY, YTO PAOHOBOJAHM pac-
LenAfoTes B vodocdepe Ha OBe KOMOJHEHTH H 4T0 ® ofnacTd
yactore 1,4 May uMeeT MecTo 3HOManbHOE  MOTNOLLeHHE.
B 1527 rozy mepeomadanbio Bpalt BouMCONA, Kak BAMAET Mar-
HHTHOZ MONe 3eMAH HA PALMOBONMH, PACOPOCTPAHAILLMECH B NPO-
H3BOABHOM HAMPABASHHH MO OTHOUIEHHK) K HeMmy, a 3arem Jnnis-
tou IV 32l nesaeucumo, ewsen mns ofuwlero caysas dopmyny
gkoahdHIHEHTa NPeNOMNSHHE B TOM BHAS, B KAKOM OHA M YAO-
TpeGARETCH N0 HACTORWEro BpeMesd. Yepes roax Snnaston
H Patuaud Ha wactore B TO0 w2y IKCUEDUMEHTAALHO YCTaHO-
BHAH B AWraMH, 4970 OOWMKHOBEHHAR KOMOOHENTa OTpawEHnOR
BOJAHE MOAAPHIOBAHA MO KPYry H HMeeT NeB0¢ BPALEHHE, H Yxa-
3anH, 410 OOpaATHOE BpPAUIEHHE OONAPHIAUMM HOMKHO HMETh Me-
cro » HOwHom nonywapud, 4To W OWAO nonTezpwcaedo [ pexom
B 1932 romy npu onurax B ABCTpanuu.

B 1931 u 1932 rr, Xaprpu(: ¥ u 3Snnaston [+ 37 grme-
THAM, 97O OpH pacy¥rax KO3QQuUHEHTA NPENOMAEHHA B HOHO-
chepe creayer yyuThsaTh 3dup:kTuBHOR mode, nelcTyoulee Ha
SASKTPOH, 4TO MPHBOZHT K HeOOXOIMMOCTH BEGOSHHA B pacyETu

1
nempasks JlopedTua (a:: 3) . Henpasaennoe pupawense kosd-

dHUHeHTa MpenoMAcHH Ohno BuBenedo Annastoom 8 1932 rony
H H3BECTHO KaK (opuyna 3nnastona- Xaprp. Ona asanuanpo-
Banack OGCTORTENBHO B GONBIIOM KOAHYECTEE PAGOT B TeYeHHE
prza aer [UL 710,13, 18 x xp.).

CnowHocTe mompoca o monpaske JlopesTlla, ¢ Teopersdeckoft
CTOPOHE TPEGYIOWEr0 TOHKOrO aHatM3a (PMIHYECKHX MPOUECCoB
B HOHOCGEpE, NMPHBENA K IWHPOKOMY H AMHTenLHOMY ero obcy-
wnennio. B 1934 roay Mapenu V.13 8 nogpo6uoft paBote kak
SyATO OKOHYATEJABHO MoKa3an, 4ro nmompaexky Jlopestua creayer
onycruTh. OLHAKO BCKOpe Y PAOA ABTOPOB MORBHAHCE COMHEHHE
B MPaBHJIBLHOCTH STOrQ YTBE[HIEHHA, H JHCKYCCHE MO 3TOMY BO-
npocy sozofuosunace. B 1941 roay JI. M. Maunneasurram V. 3T gpo-
CYO M HATASNHO pasobpan STOT BOMPOC Ha KJACCHYECKOR MOEnH
H npHE1 K 3aKmiodveHmio, 4T0 nonpasky Jlopewtua sc we cae-
nyer onycturs., B 1943 romy Dapeun(V+4] 8 ewg Gonee no-
npobHolt B neranbHOR pafoTe, 4YeM B 1934 r., sepuyaca K sTOH
aa:aaqa H ely# pas nmpHWEl K BuBORY, 4To monpasky Jlopewtua

enyer onycTuTh. Hesasucumo ot uero [uua6ypr(V.#] pge-

t‘uﬁ‘rﬂm w10 Fory’ sty we sameuy. B HewoTOpUfi wecTH &ro
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METON BHYHCAeHHA cxomen ¢ meromom [Jlapsusa, Funs6ypr mony-
yya Somee QSuHe PEIYABTATH W NPHIET K 3aK/MIOMEHHED, YTO
pasgHCTBO SpeKTHBHOIO MOMA CpelHeMY MaKpPOCKOMUYECKOMYy
MOKHO NOKA3aTh AHILL MPH HEKOTODHIX OFPAHHYEHHTX.

Onnako, ecAH KaKYK-TO DONPABKY HYMHO BBONHTE, TO OHa
3apeqoM0 He coBnagaer ¢ nompaewol JlopewTua.

[ToexauMoMy, STOT BONpOC GYINeT OKOHYATENBHO DelEd SKcme-
pumentoM. C 9TOH CTOPOHM Takie BO3HHKAKT GOJAbLIHE TPya-
nocrs, Haubonee o6CTOATENBHO NMOLOILIE K MCCHenoBanHm Bykep
# Bepyuep!™ 21, - onak0 CAOKHOCTh BOMPOCA M PAT TOHKHX
gerageRl He MO3EOAAKT OPHTTH HAa DCHOBAHMH HX, Hocaegosauuit
¥ onpefendHdoMy BHBOLY.

Teopus 06pPaIOBAHHE HOHHIMPOBAKHWY cnofe B BepxHed ar-
mocepe men posnedcTBHEM COTHEYHON pamHauus GepET CcBOE
Hayann, 1o cyuecTsy, ¢ paGotal Jlenapna V- 1 1911 rona. $yana-
MEHTAABHO STH BOTPOCH PAcCMOTPEHH YInMeHoM NepBOHATANBHD
B 1926 roayUY.2 5 sarem B paorax 1931 roga V.8 u noaa-
mee B 1937 UV.17 y 193911V, 28] rr, Ysnmed nan nOAHYD TEORHO
GOpPA3oBaHHA TaK HASHEASMOTO €MpOCTOTO® CI0E C  yy&TOM tTe-
30BHOTO H CYTOYHOTO XOHA MHTEHCHBHOCTH COJHeudol pamuanmu

H Opoueccos pexoMOHHAUME B croe. B 9TOM pHEAe pafor puiI-
HO® MECTO 3a.MMAIT Takke uccnenosanka XansGeprallV.3.5map,

Ha npmanny ofpasosawhd OByx cnofs B HoHocdepe (cener-
THEHOE WOTAOIIEHHE COMHEYHON pagyaniH¥ Ha DA3AHYHEY *BHCO-
tax) ykasai B 1933 roay Smmabron. ITor BOmpoc ofcywiaanca
B pile TeOpeTHYecKMX pafioT, H3 KOTODHX CAeNyeT OTMeTHTs
oficTosTeasHyo patoty Baapa V. 3],

AnazHsy DpPOUECCOB HOHM3AUMY B €102 TAKME NOCEALULEHO
MiOF0 . wecnexonanmlt., Cywmecrsenns paGoTet 3nnAbTOHE ®. ero
COTPYARMKOB, KOTOPHE HA OCHOBE SKCMEDHMEHTIABHHX NaBHHX
DOKA34TH OCHOBHYH POib peKOMOHHALMM B HHWHEM cnoe,

Wa -6oaee noamsmx pabor cleryer  yKasarh paGoTH. - Mac-
ceft 1V, 18,27, 39), Bty (VUL 89,100 i npyTHX aBTOPOB. 0 OTASABHEM
ponipocaM MEkponpougccos B HowocdepellVl, B 1942 reay mmumsa
kipra Xazel w Puualh 201 B goropolt yacTHuHO . paccMaTph-
B4JOTCE HEKOTOpHE CTOPOHW 3ToR npoGremw, B aroft ofnactu
umeeTcd em® MHoro HedacHocTeR M TPFOHOCTER.  HocTarouno
yka3aTh Ha 70, 4T® ¢QysiaMenTanpHul BOOpPOC © ras0BoM: CO-
crase atmocdepu- pasHEx cao¥s (40, HACTOSMIETO BREMenH e
pelndl, uTO BO MHOTHX OTHONIGHHAX SATPYMHEET ' JamHeHmes
HCCAERDEDR o “Hpo6aems,
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Camo cofofl pasymeercs, YT0 BIMHOE MECTO CpPeNH TEOPETH-
qeCKHX paboT 3JaHMMENH pPAacdETH PaclpOCTPaREHHA PATHOBOIH
B HeoRuopomHoR cpeze THna woxocdepw. [lpu stom, eBEDY
CAOWHOCTH COOTBETCTBYIOWHX 3amad B ofweRl Hx noctaHoske,
B GONBUIMHCTBE pafoT pacCMaTPHBANACE NMINE COHCTasa cpeda.
[eppoRaganbio 408 IMCKYCCHH 6RO HCMOABIOBAHO HCCAemoBa-
wwe [ancallbll 1915 roma, B KOTOPOM OH paccMoTpen oTpa-
WeHHE CBeTd  OT HeOZHOpomHOR cpemd ¢ yOWBAIOUWHAM KO3d-
HUHEHTOM TIPENOMAEHHA B TPHOAHKERHH reOMeTpAYecKofl omTHEN,
CymecTeeHHOe  DAIBETHE BONPOC O NPHOIHMSHMH TeoMeTpHYe-
ckoft ONTHEH MoAyyua B patorax 1930 rona Smurefing (1L 45]
rAe OH [an TaKEe W CTPOTOe pelwlense sTof 3anaud JAME CNOg
npoR3sonbRof GopMel, KOTOpOe B ZambHeHuwesm (1939 r.) Gwumo
noapobuo npoananuskposano Payspow b 10, Pacqgry Xaprps (U3
(1920 u 1930 rr.) ass muneliworo H NapabGoAHYECKOTO CaOEE,
a raxwe QPepcrepaunraliL® (1031 r.) curpany samertnyno poss
B STHX MCchemosamuax. B mocnemnee spews (8 1942 r.) yaos-
HOoB W Gonee oOllge peliedde IA8 OapaGOAHYECKOTQ ClOE Hano
Puagexom [ 18] 5 (12, Bangioe MECTO B STOM HHKAE HCCASHOBaHMA
saHuMaioT pabors Boas!UL-201 (1938 r.), Byxepalll 21 (1938 r.),
CaxalIL®) (1937 » 1939 rr) u Ap.; B HEKOTOPHX H3 HHX
PAcCMaTpPHBANGCE OTPAWeHHE OT HoMochepd ¢ yuETOM 2eMHOTD
MATHHTHOTO NOAA. BOnpocH OoTpaweHHA MMOYALCOR GOAES MOJHO,
SeM paMee, npoadanxsupoBaEs B 1942 r. TunaGyprow ML 28
On me 8 1943 rogy pa3ewn pam CTOPOH TEOPHH OTPAWEHHH OT
HEODHOpOAHOH cpeln ©  YYETOM 3eMHOTO MarHHTHOTO NDOAN.
B uacTwocTH MM Ogano OOSOCHOBAMHE MeTOXE FeoMeTpHRecKoM
ONTHKH L7 HeoNHOpOAHOH anHaoTponHo# cpems (U130

Mu BHIMM, 4TO PaIBMTHE KaE SKCTICPHMEHTAMBHHEX HCCAeXo-
BanHM, TAK H TeOPHE HOHOCHEpH WO O4YeHb OHCTPO, BAYHHAE
¢ 1925 roma, w ywe dvepes 10 ner ROCTHINO BHCOKOTO YPOBHA.
OcHopHHE CBeIeHHE O CTPYKTYpe HoHochepw H  Quandeckofl
NpHpOIE PAMHIHHX ABAEHHH, HAGMONaeMHX NPH OTPAWEHHH OT
Hel pagHoBOMH, GHINH HIBECTHH K STOMY BDEMEHH HOCTATOMHO
nomao. BeMo naxonmaeso MHOTO (aKTHYECKHMX NaHHHX, Tak 470
K KOHITY TPHIUATHX TOAOBE OHAM NpociedeHH H HIYIEHH BO
MHOFHX EETANAX CYTOYHWE, CE30HAWE H WHPOTHwe shderTw,
CBA3b.. C = OIMHHAMUATHAETHHM LMKIOM COAHEYHOR aKTHBHOCTH
H C OPYTHMH, MeHee PeryndpHeMH COMHEMHHMH M TEe0MATHHT-
HHMH FBIcHHAMHE; Oua 3aMeued AoaroTtnmft sddexr, nexoTopan
EBASE CORAMMATHYECRHMH YEAOBHAMH H T. 0. CTaa0 BOIMOWHBIM
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LOBONMEHO YBEPEHHO H NpasMnsHo oOCAYWMBATE panHOCEH3E pa-
cufTaMH pacnpocTpasesHd PATHOBOAH H NPOTHO3AMH COCTOAHHA
HOHOCepH HAa AAMTeABHWH CpoK BOepEd.

Crenyer ocofo OTMETHTE GOABWYID POAL, KOTOPYH CHrpan
B Da3BATHH HocneloBawHK Howocdeph, paspaboTke MeTOIHKH
HaMepesuit H 0GpalOoTKH SKCMePHMEHTAAbHAIX HaHHWX DOMAMTOH.
HueeTca mano Bonpocos B HOuocdepe, KOTOpue He OwhaH OH
HM HAH ero COTPYAHHKAMH HOCNenoBads wiM noctasnexs. Mocne-
HOBAHHA HOHOCepH YWE C MepBHX MeT MoAyudid GoablioH
paamax Gaarogaps Bwopo Crasmzapros  Mucteryra Kapueru.
PaigeTenénnan cetTs HOHOCQepHmX CTAHUMH, PACTONOWEHHHX Ha
pasHEIX LIHPOTAX, CHCTemaTHyeckad ofpaloTka H amanns ofwmp-
HOTO MaTepHana, GoAbLIOR KONHYECTBO SKCNEPHMEHTOB, Mpo-
BOIMBIUHXCA pazuuvy Hechenoeatenaus (Bywep, Beprnep, Yaaae,
Cuton, MDsmanunann, KupOu, Cuut ¥ 4p.), CWHrpand H Hrpawot
Goapliyle poab, B oOCOGeHHOCTH B H3ydeHHH reodHanuecko#
MpHPOOE 3dKOHOMEPHOCTER HOHOCHEPH H HX CBA3H C ABAGHHAMH
HA COAHLE, & TaKWe B MPAKTHYECKOM HCNONL30BAHMM Houothep-
HHX NaHdex. B nocnessHe roaw SHAYHTENbHO BHPOCIH H pac-
IWHPHAKCE HecMenosanua woHochepw 8 CCCP,

Bonewoit paswax sTeX Hccnenoeawki CBEBAH ¢ MpAKTHWe-
CKMMH 3anpocami; HOET Takwe yrayOGafunam u mnTepecHan paGota
N0 H3yyeuHio QHIHKH HOHOChepH,

Kak y#e YeaswBanoch B npeauciosud, s stol maure Gyder
paccMoTpeHa B OCHOBHOM Maxpockonudeckas TeOpHA pacmpo-
CTpaHeHHA DANHOBOJIH B MOHOChepe. Peuys Gyoer WTTH O pacnpo-
CTPAHEHHH MAOCKHX BOAH B HEODHODOIHWX CAOHCTHX Cpemay pas-
anunoft dopuul, BydeT npoananHsHpoBaHo, MPH KAKHX YCAOBHAX
MOMHO YIOBAETEOPHTHCA NMPHOAHMEHHEM TEOMeTpHYecKOR OmTHKM,

[Ipn Haygenud HOuOCheps, B OCOGRHHOCTH TAKHX RBNEHMH,
KdKk EHCOEpCHA W TOT/OLUEHHEe, PaciueneHHe BOAHE MOI BAHAHH-
€M MATHHTHOTO MOAF H T. 0., KOHEYHO, HHKAK Henb3a OOORTH He-
KOTOpHE BONPOCH TEOPHH MUKPOCKOMUYECKEX TPOUECCOB B HO-
noctepe, [osToMy TakKe npoueccw 3mech TaKme BATPArHBAOTCA.

HKparko npocyMMHPOBAHE H B HeKOTOPOH Mepe MOALITOMEHL
SHCMEPHMEHTANLHEE SaHHWe, N0 BOIMOWHOCTH € YKAIAWHEM Me-
TOAMKH M3MepedHH H cnocof0B guanusa HX  pesyastaros, [Ipu-
BeleHH TpapHKH H DHCYHKM, HANKCTPHDYHOWHME, YTO H  Kak
MOAYYEHO,

3B "HayyHoe Hacnegwe Poccud




FrNABAL

PACNIPOCTPAHEHHE PAIHOBOJIH B HEOJHOPOHBIX
CPEJIAX

Ochosroft Bonpoc, koTOpuM, Kak Yywe YKa3wBaloCh Bulle,
Ha¢ HHTEpPeCYeT B HacTOAWER KHHPE, STO — PacnpoCTpaHeHHe
paanoBoan B uonochepe, C rTeopetHueckoll CTOpOHW 331a4a CRO-
IMTCA K PACCMOTPRHHIO PACTPOCTPAHEHHA SMEKTPOMATHHTHHX ROJH
8 Heodwopodiod cpele, T. €. B cCpede, SUeKTpHYeCKWe CBOHMCTBa
KOTOpOR 3aBHCAT OT NPOCTPAHCTBEHHWX Koopassar, Onnako TO
Oo5CTOATEALCTED, YTO HA SJSKTPOMATrHMHTHME NPOLECCH, MPOMCXO-
gAuHe B Houocdepe NpH PACOPOCTPAHEHHH PAAHOBOAH, OKasW-
B28T CYWECTEEHHOR BIHAHME 38MHOE MATHMTHOR MONe, NPHEOIMT
MpH STOM K 3HAYHTEALHOMY YCIOWHEHHH) npoGaemu. CTanoBuTCH
HEOOXOIMMEM pellaTh 33034y O PACNPOCTPAHSHHH SJNeKTpOMAr-
HHTHHX BOAH B Heodwopodnod anuzomponsod cpene.

Pemiesne tako# 3anawd B obuieM BHIE SBARETCH DOEOTEHO
CAOWHEM. Y 1aBTCA HCCAELOBATE A0 KOHUA NHIIb OTARNbHBIE YACT-
HEE CIY43H, HO OHM TeM HE MEeHee He TONBKO NOYTH MOAHOCTH
NPOACHIOT MIHNYECKYI0 CTOPOHY BONPOCA ¢ KayecTBeHHol ¢To-
POHH, HO DEJAKT TAKWE BOIMOWHEM EOOAHE YAOBNETEODPHTEND-
HEE KOMHYRCTEEHHHWE DACYETH H OLEHKH.

Boaee npocTo mepBOHAYATBHO PACCMOTPETH PACTPOCTPAHEHHE
PAIMOBOMIH B 430MPOnKod HeONHOPOLHOR Cpele, 4TO M Aemdercd
HAMH B 0epsnfi raape. JTo ONpaBIad0 eWE H TeM, 4TO B pane
cay4aes ggofinoe JydenpenoMassHe B HOHOChepe  HECYLUECT-
BEHHO. :

Jns HexOTOPHX clyyses y@aSTced MOMYYHTE TOYHOE PElUEHHE
zanayn. Oxa3suBaeTci MPHrOIHEM MHPOKOE MpHMexeHHe npHOIH-
HEHHA TEOMETPHYECKOR OMTHKH,

e? 1, OGwne ypasHenns. PeHOMEHONOTHIECKH PACIPOCTpaHE-
e PUAROEDAR "8 “H¥TepecyiOlleM HAC Cyude OMMCHBAETCS
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¢ MOMOWBI0 CHcTeMu ypasuenud Makcsenna

¢ rot H=4nsE |-¢ g, A

L1
[]H { ¥
crotE =— 37

divH=0,
div(eE) =0,

rae e==¢e(x,¥,2) H =0(%, ¥y, 2) — COOTBETCTEEHHO MWSMEKTPH-
YecKad MOCTOSHHAS M MPOBOAHMOCTE — ABARIOTCE (Y HKIHAMH KOOp-
gnnat, [lpeanonaraercs, 4970 B Cpefe OTCYTCTBYWT OOBEMHHE
sapiae (p==0) u 4TO MaruMTAas npomuuaeMocTs p==1,
Chenyer OTMeTHTH, 4TO TNpPH HAAHMHH JHCTEDCHH Nepeoe

ypaesesne (1,1) ¢ unenoM Buaa a%’?ﬁ tepaer cmuen. Omouako,

TaK KaK BCHAY B BHEQZAX MH DNDHHHMEEM, 4YTO SASKTPHYeCHHH
H MAPHHTHEH BEKTOpPH

E,H @ e, (1,3)

T. €. PACCMATPHBAEM MOHOXPOMATHHECKHE BOIHW, TO STOT wASH
npuHEMAET BuO jwcE, B YpaBuewHe CTAHOBHTCS NPAFHABHHEM,
BBOAHM KOMNDAEKCHYID BHSJEKTPHYECKYID NOCTORHHYH

(1,2)

¢ e —iT — (g — i) = (n')? (1,4)
H BOJUOBOS YHCAO
= P45/
k=-}°]—”’a==kulfe_=-]; e, (1,5)

TI€ it H % — COOTBeTCTEEHHO KOSQQHUHENT NPENoMISHH H Kosd-
‘pHUMEHT NOTJAOmEHHS CpenH; n' — koMuaekchufl wosddHuHenT
npenoMaenud, f-—4acTota, Ay — AAHHA BOAHW B BAKYYME M

=’§--~mm—m BOJAHH B Cpefe.
Ypaeuerus (1,1) serpyano mpeo6pasoeath M DPHBECTH K BILRY:
kie'E =rot rot E,

k3 H = rot G; th), (1,6)

[Toabsydch Aanee H3BECTHMM COOTHOWIEHHEM
3E "HayuHoe nacneqyplymtf] = —=A A + grad div.d
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H ypaBHEHHEM

div (e E)=0 nau div£=_fod-‘-!
noaydaes.

AE + K ¢'E = —grad (gmde) _

. (1,7)
AH+ K ¢ H= [rot H-grad¢').

Huddepenupansuue ypagnenns (1,7), Takuu o6pasoM, OMHCH-
BAKT PACOPOCTPaKEHHE SNEKTPOMATHHTHEY BOJAH B HEONHOpOAHOR
cpeae B OGMIEM Caydae

§ 2. Caoncraa cpena. llome B oxmoponnoli cpege. B of-
LEM CAYYae, KOTAA € 3aBHCHT OT BCeX KOOPAWHAT, aWanaWw3 ypa-
erennfl (1,7) Becema sarpyaouuTenen, Ogdawko ® pale npakTH-
YeCKMX CAYYaeB MOMHO NPHHATH, YTO SMEKTPHYECKHE CBOHCTBA
CpelH 3aBHCAT JHUbL OT 0AHOR KoOpaMHATH, HanpuMep, &’ —¢" (2).
B stom caydae MowHO cefe NpedcTaBuTh Cpely Kak Ob coCTOs-
el w3 Geconeyworo 4MCNa TOHKMX OJHOPOLHEX NJaCTHHOK,
HMEIOWMY PAIAMYHEE 3HAUSHHA M.

[lps pacnpocTpaHeHHs SNEKTPOMATHHTHHX BOJAH B Takofl
cpele HOpMats K (POHTY BOJAHK OOMKHA OCTABATHCE B ONHOM
nnockoctd, [IpHHAB €€ 33 MAOCKOCTD XZ M YYHTHBAA MPH STOM,

4T -% =0, MowHo nepenucats ypasHenud (1,7) AA8 KOMOOHEHT

nond B BHIOE:

(et 5) + o= 5 (B -5, )
(Fo+7) et =5 3

(T +5) +H =0,

(5r-+55) o= — L35, -
(G +5) +5E=0

(G +52) +HeE=—1 SE-n(t E;)Er )
BE T Ampapee Pocoiy
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Mpumes mpanee, YT0 MACHHTHHA BEKTOD JEWHT B MAOCHOCTH Xz,
torna E,=E, =0 n H’==ﬂ. B (2,1) coxpausrTca mpH STOM
TOABKD TPH YPAaBHEHHE:

a2E, G

Tt 5 ) R, =0,

(%’% + Ze) 4 ki H, =0, (2,2)

" .
(G + 52 = 5 (= 52) -
Pewenna ypasdenuft (2,2) MomHO HCKATh B BHIE:
E_v =2 - glla(2)ex
Hx = W{z,}.gthu]'#‘ {2:3}
H,=V(2).gftalz)s
roe U7, V, W u a— nenssecTane QyHKuHa Z,

[Mocne noacranosku (2,3) » mepsoe ypasuenxe (2,2) moay-
qaeM:

St k( —a) U=

= {—2ix %‘J} Lt [ [’ié"zﬂ]“ _—e ‘*L‘:;“‘}U 2,4)

M svatorWyHoe ypaesenme aaa 1/ (z).
lNockoasky STO ypaBHeHHe NOAKHO YIOBNETBOPATHCA TOM-
ORCTEEHHO OTHOCHTENBHEO X, NOCTOABKY HeoOXOZHMO

——_?‘L’;“ =0, (2,5)
B PEH}"IILT&TE IIDJ'I}"‘[&ETI:'.!’:
SR —ayU=0. (2,6)

M3 (2,5) caemyer:

= const,, (2,7)
cMucn KoTOporo Gymer packpur wwwe, Pewmus ypassenne (2,6),
nerxo onpenennts /(2) # W(z) uz sroporo ypaemesna (1,1).
HenyqasM crenywume COOTHOUIEHA:

dE aE
3B HE-.-'I-('Q-H('.'I%'ETEPF!“D‘LE: H ﬁ:—f#mﬁ‘
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HIH

18U

V=—V"¢al, W=r3 - (2,8)

Takum ofpazom, 3aga¥a O PpacApOCTPAHEHHH B CAOHCTOH
cpene CBOMMTCH K HAXOMUEHHE) peuleHHs BOJHOBOTO YpasHe-
uun (2,6), kotopoe, ecam Bocmoas3oBatTecs (2,8), moseoaser
onpeaenuts £ u H,

B sacTHoM c¢Aysae pacnpocTpaHEHHI B OZHOpOIHMOH cpene
ypasuenua (1,7) NpHHHMAIOT BHI:

AE{ RE=0,

AH - RPH =0,
rae h==kn'=const. (n"==n,— ix,). Y pasnenusn (2,9) nmeior peme-
HHE (B AanbHefieM mdueM COOTHOWEHHA TONLKO 148 BexTopa E):

E == Eefl=: = kirs)) (2,10)

HIK B PacKpHTOM BHIE:

(2,9)

e Eﬂ;‘%mmeum;‘% g (r4)] , @.11)
T. 8. B OIHOPOIHCH cp2ile MOCYT DACNPOCTPAHATLER MOHOXDO-
M.THYECKHE NADCKAE 3aTyxaiwke Boand. [losepxdaocTe pasdux
thaz sTol BOAHL, ef ¢pOHT ONUCHWBAETCA YDEBHEHHEM TAOCKOCTH
(rs)=const; rixyz) ecTe PLIHYC-BEKTOR, MNPIBEAZHHWA H3
Hayana koopiWuar 8 Touky (%, y, 2) ¢ponTa BOAHH, 3 §—
eauiuyHbil  BEKTOD, ONpelenmiowui  HANpABNeHHE  HODMANH
K dponty. Kounodenrams § m0 0CIM  KOOPIHHAT HBAKIOTCH
HanpasndolMe KocHuycw a, §, ¥ (@*+p*41*=1), crenosa-

TeALHO:
{rS} = xa +_.:"3 + zT_ {ﬂ_l 1 2}
Ina sonwel, sAexTpHdecKHR B2KTOp KOTOpOR HampasieH mo
ocH ¥, (2,11) npuuwmaer s

Zagtxsint +zcon ) £ o — Srelzsind 4 zcost))

E,=E,¢ ¢ e ¢ . (2,13)
TAE N, W ¥, onpeaeadwrca ¢ nomoutesn (1,4):
CIMEET,

EETTL {E’I‘H
"1=1/“‘%‘t' 4+{¢.1] J

Ef’ Hayuoe Hacnegme Pocckn
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Beipawense (2,13) npeacrapnaer Apax0o08uyw BONRY, T, €. BOJHY,
pacnpocTpanfiowycs B Hanpasnenwd sextopa 8. Oadako (2,9)
HMEET TAKWEe B KaYeCTBE PElUSHHS BOAHY, PACOPOCTPAHWIOULYHOCH
B HanpasieHud — §, KOTOpads MOMET BO3IHHKATE B OAHOPOAHOR
cpede B CAy4ae HaaHYHA B HEl OTpawalouMX TMOBEPXHOCTEH.
Tpuuuman sciony HHWe cpeny wemoraowamowel, T. e, =0,
monyuaeM, TakuMm OOGpA30M, pelleHHe BOJHOBOrO YPaBHEHMA BAR

OJHODOAHOHR Cpefs:

—tﬂr{x:.lu.a zeos )
B metot { g~ TR0 IO

i

+Bg:c-n{;:mi+:mﬂj}. 2,15)

§ 3. dnsuyeckan KAPTHHA PACHPOCTPAHEHAT B cAOHCTOfH
epene. Brule ywe YHAIWBANOCE WA TO, ¥TO CAOHCTYIO Cpely
Mo#Ho cefie npencTasuth coctodwel w3 OJecKOHEYHOro 4HCAA
TOHKHX MASCTHHOK € pasiwdduvd KOo3pdHUMEHTaMH npenosne-
Hig, Mexoad w3 sToro, MowHo Omn0 Oul paccMaTpuBaTh pacnpo-
CTpaHeHHe pAaAHOBOAH B CAOMCTON Cpele Kak OPOLECC Henpe-
PHBHOTO paculenienHs apuxodguged (nazawowel) BOAHW Ha
sozspamawyioc (oTpakEauyo) W npoxodsuwyio (npeaomadu-
HYw) poans, Oaxako Takoe npencTasnexHe He COBCEM mpa-
BHALHO, B OCOBEHHOCTH MR CNaG0H20IHOPOINEX CPel (¢ MAnKMy
TPagMeHTAMH E), B KOTOPWX MPHMEHHMAa JyueBad TPAKTOBKA
BOJHE W FOE 3JAKOHHO MPHOAMMEHHE TEOMETPHYSCKOH ONTHHM,
B TagMx cpegax «HACTHYHOR® OTPIWEHHE, HMEIOWSE MECTO
B KawIOR TOYKE Ny4a, HHYTOWHO Mano, a xapaxkrepHoH ocoGen-
HOCTBE) PAcOpOCTPaHeHHA PAANCBOAH B TAKHX Cpelax spafercd
pebpakuud BOAHL, MOAHOE OTPAKEHHE, AHAAOCHYHOE MOAHOMY
BHYTPEHHEMY OTPAKEHHID (CM. chelyiwmue naparpads).

KospduuneuT orpawenus B G2ckodedHod  HeoZHOpoIHOH
CPeme MMEET CMBCA, ecad B ueHl @HKCHpyeTCd Kakas-aHGo
MOBEPXHOCTE, Ha KOTOpOH M ONpelenAeTcd HHTEHCHBHOCTB BO3-
ppawaoelica (oTpawm@udod) sonaw. Ecam wme weor .poaas
cpena npeactasnser cofoft caod ¢ peskoR rpanmumuelt (T, e
eCaH N WAH dnfdz nperepneBaer cKadok), TOTAa KOIMHHUHEHT
OTPAMEHHS MOWHO BEECTH, K4K OTHOUWEHHE HHTeHCHBHOCTEH
Mafakiied W OTPAMEHHOH BOAH HA TpanwHUE STOrO Cnod, KOTO-
phE ONPelens#loTcd HE PRlUeHHd BOJNHOBOCO YpPAaBHEHMS ¢ rpa-
HHYHEMM - yonosuaMd, B cayvae, ecam enolt  npoctupaerca
HEOrJanHueRAT=T= DAROM HanpasicHHd, TO HEOOXOZHMO TaKME
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TpefoBaTe OT pewenHa 3azguM, wTolu 0HO We Owno pacxona-
wHEMcA B GeCKOHeYHOCTH,

OnTuveckas LNMHA OYTH ¢OTPAMEHHOH» BOMHH TaKwe Onpe-
OeRAeTCH MPH 3TOM Kak pa3uHocTs a3 nazaoweR W oTpamed-
HOM BOMH HA BRODAHHON MOBEPXHOCTH HAM HA CPAHHUE HEOLHO-
poauoro cnod. EcTecTeesso, uYTO BEAHMHHA pa3HOCTH a3 3aeH-
CHT MpH TOYHOM PRLUEHHH 33139H, OT CBOACTE HE TOABKO He-
OAHOPOAHOTO CMAOH, HO W OFPAHHYHBAWIWIMX Ero cpel.

PaccmoTpM, 4TO MPOMCXOAHT C (JPOHTOM BOJHH B CAOHCTOH
cpene.

Ecau paccsaTpuBaTh Cpedy COCTOALWEA H3I TOHKHX C10€B, TO
B KaMIOM 3JEMEHTAPHOM CA0E BOAHA MNPefoMasercd. 3TO BHIH-
BaeT MIMEHEHHE wWAnpaBesid HopMank K ed ¢ponty, KoTopad
BCIOLY B Cpeae ocTa¥rea B oaHoR naockoct, [lpu npenensdom
We nepexofe, KOrLd YHCAO SAEMENTAPHHEIX CAOEE CTPeMMTCH
K OBCKOHEHHOCTH, 3 HX TOMWMHA — K HYAW, NOTYYIETCA 3aBH-
CHMOCTD HAMPABAEHHA HODMAMH OT 3JEKTPHY2CKHX ¢BORCTB cpelu
B ZaHHol Touwe. [loayvednoe suue coothowzaue (2,7) coaep-
WHT cooTeerTcTRyOWee yeaoede, delcraurensuo, (2,7) nepenu-
CHBAETCA B BHIE:

nlz)a(z)=C. (3,1)

[Mocrosuuyo C MOWHO ONpelenTs W3 YC/A0BHA Ha wHwHel rpa-
HHLE HEONHODONHOTO CA0A MpH 2=z, Taxkus obpazom:

n(z)-a(z)=n(z,)-a(z,) =n,sinf. (3,2)
Coornomrensie (3,2) nossoaser packpuTh duamyeckull cuuca
(2,7).
JefcTENTENRHO, OHO O3HAYAST, 4TO:
a(z)=sind, (3,3)

rae §(z) ecTh yron Mexay OCbl) 2 H HOPMAneid K (PPOHTY
BOMHE H ONpPEeleffeTCH 3HaYesHeM 71(z) B madvod Todwe. Tawkuw
o6pa3spm, (3,2) ecrbp sakon CHeaauyca A48 HEOAHOPOAHOH CAOH-
cTof cpemnl.

Tpupéatinfie paccykaeHHd TEDAIOT CMHICHA 178 Tex ofiaacTedt
cpeau, B kotopux n(2)< m,sin0. B stom caywae (3,2) ymos-
Aersopaercd, ecau g (z) > 1, uto npu pefcTeurensnom @ Heso3.
MOWHO, NOCKONBKY a (2) ==sin .

Hume npu anaauze pewedus (2,7) Syler noka3zado, uTo
B ofaacTAx cpens, rie af(z) >1, T. e. n(z)< nysinl, sgons
oy M2 BONHE We PACAPOCTpanALTCA, a GHCTPO 3aTYXaeT,
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o cHx nop HE AeNanoch HHKAKHX OTFOBOPOK OTHOCHTEABHO
crenenH deonsopoanoctd cpeas. Oanako QuauveckH xapakrep
PACOpOCTPAHEHHA 3JEKTPOMATHHTHHIX BOJH 33BHCHT 0T TOTO,
HBAAETCH M Cpefa CHAbHO H&Gﬂﬂnpanuﬂﬂ,_ T. €. H3MeHAETEA JM
7 (z) 3HAUUTENBHO HA PACCTOAHHAX MODPALKA MNAHHH BOIHH, HIH
We Ha 9THX DACCTORHMAX M3MmenenHe n(z) HEBEIHKO (cpenda
ksasuodnopodnas). B mocaennem eayvae MaTeMarHyeckas Tpax-
TOBKA 3ala¥d cWIbHO 08Jeryaercs W nenaerca (ogee npospay-

b
Hofl; TAK KAK AAHHA BOJHL 1=FI ABMAETCA BENHYHHOR mepe-
MenHofl, TO eCTECTBeHHO, 4TO Cpela, B KOTOPOH A (2) — meanexHo
A
Menmomanes QyuruHEa, T. e gy Mano, BeE  we  MOWET  OMWTH

CUALHO WepIHOpoZHOH B8 ob0nacTax, roe BedndHHa 7 (Z) Mana,
TaK KaKk 3[0ech AAHHA BOAHM Beauka. Tak kak, kpome TOro,
Cpead ABAAKOTCA OBWYHO AHCHEPTHDYIOUIMMH, TO AN Pa3THYHBIX
YaCTOT CTENEHb HX HEDLAODOIHOCTH CYULECTBEHHO MEHRETCH,
CranossTea, TakHM obpasoM, scdol Ueaeco0bpasnolTs aHaaHIa
pellenus BOJAHOBOTO ypas:ewus (2,6) 8 wBaIHOZHOPONHWX cpe-
fax HIH, KAk MPHHATO TOBOPHTb, B MNPHOAHMEHHH [EOMETDHYE-
CKOH ONTHKH.

Hume Gymer nokazano, 4To npuBammende reomeTpuyeckolt
ONTHKH CYWECTBEHHHM OOPAIOM MPOACHHET KAPTHHY PACnpocTpas
HEHHA B HEOAHOPOLHOH Cpede M NDAHTHYECHH MOWET OwTh
WHPOKO HCNOAB30BAHO AA9 paculra, JiHWie B OTHe’bHbIX 0613-
CTHX HEONHODOAHOH cpelbl NpubAHKEHHE re0MeTPHYECKOR ONTHEH
QHAZRBAETCH HEJ].UC_T&,TI:I‘IHHM' H 3ieck O44aH AHANH3E Hﬂﬂpﬂm
TpefiyeTca TOMHOE PelleHHE I3NA4M.

§ 4. Peweswe gas caoucroil cpeaw B npubimmeHnn
reoMeTpHdeckofi ONTHKR. PaccvoTpHM NepEOHIMANBHO HOPMafib-
HOE NMaleHHe #Ha cA0H, kOraa Hopmans K )PONTY BOJMW Hampa-
BAeHa BA0Ab OCH 2z, B sTom caysae [owm. (3,3)] a=0, H,=0,
H ypasienve (2,6) npunumaer sui:

dtl]
Fr 4 kU =0. (4,1)
B cayuae oanoponnoft cpenn (R==4~k;) pewennewm (4,1) Gyxer:
U=U, 4 Uy= Ae—itz |- Beltet, (4,2)

MMosToMy mAR cayyas KBa3HOAHOPOAHOH CpediW NO aHaNOTkH
¢ (+,2) pemenne (4,1) momuo wuckate B suge [

3E "Hayumoe Hacnegae Poccnlf = F {fg} ] ¢ I"-“ {4)3}
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rne F — pyukuna k=%n{z}. IMoncranoexa (4,3) 8 (4,1) nadr
ypasHenHe, onpegensiowee F; npH DpeseGpeseHHH  wieHauu

nopanka (£)* u k" noaywaerca

Flb=rz, (4,4
H HETerpanw (4, l} HMEHT BHI:

"_p"_ -r_fm, U, = V_Fefj‘mh_ (4,5)
Heofixonumo yCTaHOBHTL YCMOBHA MpHMEHHMOCTH pemenuft (4,5).
lMoncranoska B (4,1) nalr:

a2l arr . =i [Rdz (3 (K &

F—}‘-k U—Elé‘ 'r (ﬁ —m) s {4,5]
[lpeneSpesenne mpasoff sacTeio ypaexenus (4,6) mo cpastenmio
c ofoHMM uiaeHaMA Jepof YACTH NPHBOOHT K HCKOMEM yCJIO-
BHAM MDHMEHHMOCTH (4,5) — petueHufl reoMeTpHYeckOl OOTHKM:

sER<l v s (R) < 1)

Taxum ofpasom, Mel TOAYYHIH, 4T0 B KBA3HONROPOXHOR cpene
BOIMOMHE JBE BOJHHL
€y tiwt—¢ [ adr) V E pfor—t iz 48
E, = & H,=C —¢ 4,8
VE y He=0 (4,8)

E x% f['mf-'-_l'I h‘:: Hx=cilg¢”m+f'rﬂx_ﬁ- (4,9)

roe E=|: 5 d.r. ;) — manag eeawduna. [pu stom M, onpeaenexo
u3 ypasnenus (2,8).

Ofe cHcTeMH BOMH HE3aBHCHMH, STO O3HAYAeT, YTO BOJMHA
(4,8), mocTymatouwlas B Cpeay, He BHW3WBAET, C TOMHOCTBIO IO
BeNHYMHE MAJ0r0 NOopEika, oOGpaTHOrO MIAYYEHHA, T. &, 4acTHY-
HOE OTPakeHHe B TakeH cpene wne umeer wmecra. Jlerko 3ame-
THTB, 4TO npd k& — 0 pewtenns (4,5) TepmoT cMuica, npu ITOM,
SCTECTEEHHO, HapymawTea W yenomwa (4,7). B sro#t ofnacru
AN AHSAM3A CTPYHTYpH NONf Tpelyercs TOMHOE pelleHHE BOJ-
HOBOFG ypasuenua '(2,6),
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Jlerko o6ofumTs moaywenute pemenus (4,5) Ha caysall ewa-
KAOHHOTO» MameHus wa caoft, koraa a==0.
Ecan @< 1, T0 ypassenue (2,6) mpuHHMaeT BHI:

L +epru=o, (4,10)
rae

p=t VT2 (,11)

Pewenpamn  (4,10) GynyT:

U= "SL—Me y g G ke (419

7 Vi

KOTOpHEe XaloT [ABE HE3dBHCHMHE CHCTEMBl MAOCKHX  BOJIH,
OHY:

_ Oy i(wikax—i [KBdr)
Ey—?ﬁ-e ‘r ¥
Cy kB .ru;m+m—:f&'m+1
H, = h
TV [
—_ fS'_ -_&_f_ei'{w-{um-—lj'kﬁd:}
Eh %o !

(4,13)

pacnpoCTPasiiILYOCH BIOAb MOJOMHTENBHOTO HAMPABNEHHA OCH,
H JPYrYH, PAcnpoCTPAHAKWYHCE B NPOTHBONOAOWHOM Hanpas-

NeHHH, B KOTOPOH — Skﬁ dz 3ameHseTcd Ha -+ 5 Ridz u 4-q
Ha —73, TIe r._f; (tlp) — Manad BeJHYMHA,
Kapraua mnsmenserca, ecod @ > 1. B stom caywae f'=
= a*—1, oTkyla cnexyer, uTo

U_Wr-m’“, U‘r_%af"w’. (4,14)

Mu paccmaTpHBaeM TOABKO BOAHY, PAacOpOCTPaHAKLWIYIOCT
B NOAOMHTEABHOM HAMpaBIeHMH OCH 2. B sTom cayyae U, pac-
roARTer (NP 2SS oSy i QHIHYeCKHA CMBICT HMEET TOABKO pe-
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wenne U, u3 koToporo cnemyer:

_ Dy = [eetdr i (ol de)
E=——¢ & 3
¥ ]._-" By *

§— pae
H — D ﬂﬁ[l_
SR TR  (4,15)
_ldgl = [ kilde Hwi bax)
Laf) | sena,
N R = [hpidz ¢ (el fox)
H _ —— N
TV ke ¢ J

Mz (4,15) sumso, wto B o6nacTH, rae g >1, nnockoR
BOMHE GOALLUIE HET, 4 HWMESTCH BOJIHA, ¢CKOMBIALIATY BOOMb His
NpasaeHHd X H YORBAWIER N0 aMnIMTyIe B HAOPARJEHHH Z,
Buunucnense cpeaMero m0 BPeMEHH SHAYEHHA NOTOKA SHEPTHM

(1‘, e. sextopa [loftuTnura: §= 4—2 [EH] ) MOATEEPHOALT CKAZAH
HOB, TaK KaK MOAy4aeTcs:
§ — (G a —a[rvas
=

CETY ’ (4,16)
§,=S$,=0.
Ananoruynoe BevHCAenHe mpH a<[1 xalm
S 1
—_— e — X 41
s, 7 g (4,17)

T. . O3HAYART, YTO HAMPABNSHHE MOTOKA JHEPTHH COBMALaer
¢ HopManslo K Gpouty Bonum [cm. (3,3)].

CreuHansHHi HHTEpec NPegcTABASST CTPYKTYpA nons B of-
nactH a==1, 1A NOAHOrO aHanmH3a BOMpOCA B 3TOM Caydae
npuGAHKEHHE CeoMeTpHyeckoll ONTHKM ywe He TOOMTCH, a Tpe-
GyeTca TOYHOE pElleHHe BO/MHOBOTO ypaBHeHus. STHM Mul # 3ali-
méumca B cremywowes naparpade.

§ 5. [loanoe oTpaweHue oT capHeroll cpenwst ®). Iaa pac-
CMOTPEHHA Caydad o =1 npuMew, 4T0 &, a CNEOOBATRALHO, H H=——
yOwsaoouas Gysakusa 2z B okpectnoctd 2=0. B cuay To-
ro, uto ka=const. [em. (2,7)], @ npu sTOM — BO3pacTalOULAn

36 ')\ BARTH HTHOASSYRTtd B OcHoBHOM Beisoa [ amca 1,
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gyuxupa. Lonycruw, 410 ga=1 npu z=0, rtorna A*{*™>0
npu 2< 0 u E}2< 0 npu z>0. CrenosateibHo, B TPHONH-
SEHUH TeOMeTpHUecKON ONTHKH AupdepeHuHanbHOMY  ypashe-
w0 (2,7) ynosnereopaior 8 obaacte 2<__0 pewenns (4,12):

Cy ,—i[kaz — _Ca 1 [kpds
U=ya Ve ’
a B ofnactu z _>0: [
— 2; = [kEtdz
U, -er'ﬂ-’g . (3,2)
Haneweftmsfl  aHANH3 NPOBOAHTCA B TPEANOMOWEHHH, 4TO
B OKpECTHOCTH TOMKM z==0 MOMHO BHOpaTh NOCTATOYHO G0~
wyio ofnacts — b, = z=b,, B KOTOpoR K** xopowo ampok-
cumupyerca nudefinol gyuxkumef, T. e, uTH

k(1 —a?) =—az, (5,3)

rae a >0, [lpu creTaHHOM NPEANONOKEHHH BOMHOBOE YpaBHe-
‘uie (4,10) nepexolur B

== —azlU=0. (5,4)

Mz teopHn OecceneBmx YHKUHR HIBECTHO, HTO peLIEHHeM
anddepesiHalbHOTO YPAaBHEHHA THNA:

dty

TR =0 (5,5)
HRJIHATCH:
1
== (E.I? )W.E'l (c;g) . [5?6}
7 AN

3neck ¢ ¥ §-— NPOHIBONBHME NApaMeTpel, 3 J — UHAHHADH-
uscKas (YHKIHE, KOTOpas, B YACTHOCTH, MOMET GHTh BHpamena,
KaK:

Z, ()=o) ] (2) }u, () ¥\ (2), (5,7)

rae J, (2) — dysxuus Beccean, ¥, (z)— dpyuxuma BeGepa (e2
2acTo HasueaoT Qydkunell Hefimana), a o, B w, — npouzsons-
Hife "HEPHOMYECKREPYHKIME ¢ nepuolom, pasxuM 1,
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Ha conocrasnenus (5,5) ¢ (5,4) suado, yro pewennem (5,4)
ABRTHETCH:

U=Vzzy, (3V=aF), (5,8)

npd stom B (3,6) qf:.:—g- Hd=a

Bufipas @, =sin2m u w,=cos2m u 2amenns [, u V, ge-
pes diyukuun Xaukens nepeoro u sroporo pema HU uw HBE
noayyaesd (5,8), ¢ TOYHOCTHIO A0 MOCTORHHEIX KO3DGHIHEHTOS,
PABHEIM:

R =
+£—r§ HY (;.V___MI)} : (5,9)

O6nacts — b, ==z="5b, Momer OHTb BuOpaKa NOCTATOYHO
Gonbuioft, @ HMEHHO TawkoH, 4TOGW B OHKPECTHOCTH e¥ rpamun
YAOBASTEOPRMAHCE HEPaBeHCTEA:

npu z < 0 %lﬂ‘ —ari=—(V"azdr=
=—{Me>1, 10
npu 2> 0: %Va_z'=51z’a?di.-=5kg'dz}1. (5,11)

Tpu sunoanesuy yeaosus (5,10) Moo MCMONB30BATE AcHMM-
TOTHHECKHE NpPELCTABISHHA Hﬁl}.] W H®), u (5,9) npuaumaer mua,
y HHucHelt rpasunn ofnacte — b = s 02

L] 2 5
T (3 v=am = gx)

-+

+£—:‘E‘~E—.:{§v:‘?:§&_ﬁ.}} 5.12)

HIH

oot SRR L
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B CHIY WeNpepuBHOCTH pElISHHA BOJHOBOTO YD2BHEHHA, MpH
z=—b, u3 ypassensf (3,13) n (4,12} caeayer:

A=C, ]/%E‘T=c, "/%s-fT‘- (5,14)

Taxum o6pazom, B ofnacTH — b, =S z=C0 (5,4) HMeeT pelleHHe:
_ 5
s == @
U= I/%V—z {Ce "2°HY (3V =2 )+
5
—f R a om—
+Ce T B HP(2V =3 )} (5,15

KOTOpO® MEPEXOIHT MpH Z==—20; [npu menonsaosanEm (5,14)
H (5,3)] B j" )
G [t fmer 1wt (5,16)
U= Vi { e + }
Pewenne (5,16) comepwmrt Bammoe Qu3anyeckoe CA2ACTBHE,
B ofnacty ¢=1 ofipasceanack BOAHE, Beryuian B HanpasieHHy
(—=2), T. e. OTpawEHKAA BOAHA C AMIAHTYIOH, PpaBHOR amnau-

tyae namamouel BoAsel. JIpyrHMH caoBamH, npH a==1 Hmeer
MeCTO moaHoe otpaxketde. [IpH OTpamenHH NPOHCXOIHT H3MeHe-

b3
HHe (hazkl BOMAHLL HA 7 -

B ofnacth 0=z =248, B (5,9) coxpamserci TOJAbKO mepeHf
uaeH (npH z— oo, H{P (iz) — oo, 4T0 He HMeeT (u3MuecKOro

cuucaa). Takum ofipazom, ageck pewtenden (5,4) Gyger
®
U=AaVze THY (ﬁiVazﬂ). (5,17)

BuuHCNCHHA, AHATOrHYHHE NPOBEAEHHEM Bhille, MPH HCMOAB3O-
BarHH (3, 11} H CpaBHeHHH Ha rpatHue z==>5, aCHMOTOTHYECKOro
supawenna (9,17) ¢ U, [cm, (4,14)] naot:

- B _—
v=b /5 SVEHY (31VE),  G.19)
KOTOpO® MepexomuT npH z = b, =

D = [
3B "HayuHoe Hacnegue r-::-::Lu'r1 W ' ':51'15‘}
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B cuny uenpepuesoctu (5,15) u (5,18), npy z=0 wmoxuo
NOCAe HeKOTOPHX BHYHCABHHH MOMY4YHTS:
D=Ce'T,
H, CleI0BATENBHD,

4

1=
_Cie b iz, 5,2
v vy (5,20)
Takum ofpasom, mpu a >1 B ofnacte z >0 HOpManbHad
KOMIOHEHTA SHEPrHH W3Aydeuua paswa nymo [cM. (4,16)], amecs
BoAKa fonblle He pacnpocTpanserca.
[lpenctasnmer HuTepec NpOAHANHIMPOBATE MOTOK SHEPTHH
BoanEl B OGaactu 2< 0,
Moasayace (2,3) M (2,8) M COOTHOIIEHHAMM, EHITEKAIOWIHMU
H3 TEOPHH ﬁec:enesux chy et

=1
2183z, =Y 2Tz,
HP Q=L Q+i¥(D,

MOWHO BHYHCTHTE KOMTOHeHTH nond. [TomywaoTcs Ond cnafao-
weh>» ponus (nepesifl 4aen (5,15)) ewpawenus:

B,=C,Y/ 5V =2 {1 (2V =) cos (ot +
+ka.x+?u;)—r.,,(§1f—_azﬂ) sin (ot +-
+hart35) )
Ho=C Y/ 5V (1, (2V =0 ) sin (ot +
-{—kczx—}-ﬁ“) }’1,,( m)cns(mf+ (5,21)
+rae 45},
H=C Y 5 2V=%{n (V= )cos(ot+
e )= (Y5

H

/
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OTKY0A CpelHHE 3HAYEHHH COCTABMAKLUIHX MOTOKA SHEpPrHH paBHEZ

iﬂ
=i E)ﬂx :ﬂ.l-ﬂ} ; l {'r".ll}r_ T !'.lll?l.rl} {5I 22]

€ = a
4=Eybr3 16=f T F V az’ {“‘Jl}i_{-}r’ﬁ}‘} {5 23]

Ecad BOCMOABIOBATHCH COOTHOUIEHHEM:

hOYoi(@—Y @ L2 @=53

W BEECTH.
K(@)=$V =38 {(h)'— (¥a)*),
0 CE
2
So=fm ¢ S=pmik@. 629

AHanoryyHue pepadeHHd ¢ O0paTHHM 3HAKOM OONYYAOTCA 4ad
«OTpakEHHOH> BOMHM, NpencTaaseMofl BTOpHM 4nesom (5,13}

Ha cpassenns (5,24) ¢ (4,17) emunxo, 9TD sanpasnesHe HOp-
ManH K (PpPOMTY BOJHB HE COBMAlaeT CO 3HAYEHHEM ero, moay-
YeHHHM BHIUE A8 CAY4an NPHMEHHMOCTH reoserpHyeckofi on-
THKH, TAK KaK:

-%:-;— S(z)=tgd K(z). (5,25)

[To coofipasenuam y1oGeTRA, BREIYHCASHNE NPOBOAMAHCE BHilIe
mng AuHefiHof 3aemcumoctw (R%32%) or 2z [em. (5,3)]. Ecre-
CTREHMHO, ONHAKD, 4TO xapakTep dmadyeckux asnenuil He Tomed
CYWIECTBEHHO H3MEHAThCA, ecan £%3% Gyner we AumeHuoR, a npo-
H3B0JLHOR moHOTOHHOR Qynkupelt z, HamesdiolweH 3Hak npu
NPOXOWAEHHH Yepes KPHTHYSCKYO maockocTs z=0.

Ha camom nmene, H B ‘®TOM cayyae B ofnacta Rf <70 moa-
HOBOTO WpoOLecca He OyOeT, Tak Kax noay4edHwH snile pe-
ayasrar (4,14), yrasweamowel HA TO, 4TO SHEPLHA H3NY4YeHHA
HACTYNAWWEH BOAHN 30Echk PABHA HYM0, ABASETCH COBEPULEHHO
ofwsm. Pasauunue 3asmcemoctn E%® 0T z ApUBOZAT AHWB
K HM3IMEHEHHI) TDISKTODMH DEHMEHHE BOJHH M K H3IMEHEHUW el
Jradi PaceyskEen e 9TH, 0JHAKO, BePHH AHMIL A0 TeX MOp, MOKa
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obaacts, B koTopoft B <0 mocTaTouHO BENMKA MO CPABHEHHID
¢ aaueoft eoanw, Ecnw sTo yconoBMe He BHMOAHIRTCR, TO 4Yepes
TaKyw OGAACTH MOMET MPOHCXOOMTh MPOCAYMBAHME SHEPrHM mMa-
nawouwel BOAHE, OTPAMEHHE Ywe HE OYIST MOMHWM, WT0 B He-
KOTOpWX CAy4asx MPHBEART K CYWECTBEHHOMY H3IMEHEHHIO Kap-
tunu, K sTomy Bonpocy mu em@ mepHEMCA HHMKE.

My paccmoTpens B STOM naparpade NofHOe OTPaweHHe A1
€HAKNOMHOrO? nanexds wua caolt, B uacTHOM cay4ae HOpMank-
HOTO MALeHHs pacyETd NPOBONATCA TeM WMe MEeTonOM, B npen-
MONOWEHHH, 4To A'==daz; NoAHOe oTpamexHe Gyger B ofaacTH
k=0,

§ 6. Jlamefinufi cnofi, Crporoe pewende samaud o pac-
OpOCTPAHEHUH SMeKTPOMATHHTHX BOAH B CAOHCTOH cpeje He
Bcerna yoagrcd, TaK Kak HHTe- 2
Tpansl BOJAHOBOIO YPABHEHHR H3-
BECTHH JIHOIb 108 HeDOABMIOro }
uyucna bysxuuft A2(z). Omnaxo
Ana pagcHedda dranveckolt kap-

THHH YacT0 OKA3WBASTCR AOCTa-
TOYHHM HCCARNOBATH HWHTErpantl
BOAHOBOrO YPABHEHHR, aNPOKCH-

Mupys cpeny TakoRt dynxumel 7 n
k%(z), KoTOpaA OTPAMAERT TOMBKO
ofwwpe ef ceobcrea. Tak, wa-
npuMep, ecad & (z) EBAseTcH B
Hecneayemol OGMACTH MOHOTOH- Puc. 1. Jlunefuufl cnof.

HO yOweawwed Wik BO3pacTan-

weh dyuxiHed z, To ef ynoOHO 3AMEHHTE B paanu'-mm yHacTHax
nuHeRuof qnymcuuen COOTEETCTRYWWEry Hawmona, Ecau we
k% (z) senfercd, ckawem, QYAKUMER C OOHHM MAKCHMYMOM, TO
ef MOMHO aNPOKCHMHPOBATL B OONACTH MakCHMyMa napaGoaoft.
[Mpa sToM Takad anpOKCHMALMA MPHBOIHT K pe3yibTaraM, npa-
BHMBHEM He TOABKO KaueCTBEHHO, HO HaCTO H C KOJHYBCTBEH-
HOH CTOpOHH.

B sroff cessw npeacraenser Goabmof MHTEpec pellienue
EOMHOBOrD YpaBHeHHs 474 cay4ad, korma R~ 2z, T. e, Kak
STO TPHHETO COBOPHTh, A8 JAuHeidHozZo CA0A,

B npenmnymewm nmaparpadeé On aHalH3a BOMPOCA O MOAHOM
OTpameHHH OT CI0R YWe NPOBDOHAOCE HCCAENOBAHHE COOTBET-
CTEYKUIErO peIIeHHd, OIHAKO, HenecoofpasHo B BHAY €ro Biw-
HOCTH! SIS PAY OCTAROBHTLCE HA HEM,

|
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PaccmoTpus cayyall HopManpHoro magenus Ha caoft (puc, 1),
AAf KOTOpOro:

nt=1—2 npu 2>>0
a (6,1)

nf=1 npu z<_0.

2
Moxcranoska {=(kyz,)* (1 #-:41) NPHBOIMT YypaeHenue (2,6)
K BHIY:

% - U=o. (6,2)

Hurerpanom storo ypaenenna (131 [em, (5,6) u (5,9)] asasercs:
1= 2 = 2
v=avTle Sup(3 o) 4o~ (3 00)) - 03

Hac wutepecyer pewenne (6,2) toneko aaa §7>0, tak Kak
B o6aacth {< 0 BOMHA He pacnpoCTpaWseTcs, @ 3aTyxaeT W Ha
e rpanuue npy {=0 (z=2)), MOHMHO CKa3aTh, MOAL3YACH
NpeicTaBNeHHaMH npHOAHKEHHA reoMeTpHYeckol ONTHKH, MpoMe-
XOIHT MOMHOE OTPAMEHHE nasawuwield BOAHEL

Mpu {31, ut0 skeMBanentHo:

1> ()" 64

rie $|—3'=|ﬁi.-', HCMTONBIOBAHHE ACHMOTOTHYECKHX OpelcTagfa-
ufl GyuxuuB Xankeas npusommutr (6,3) x:

v Y g =D LGP

Tak kax B ofaactw z<C0, rae cpeaa oamopommas (n®==nj):

U==Ce=thma sl L C ethe 2l | (6,6)
Ty W3 rpaHHgsoro ycaoemsa, npi z=0({= (k,z)"), nonyuaerca:
—_— 2 "
A=, Y E ey T, (6,7)
4 x
CS:'CIIE_I(FMI_T} . {E,E}

H 3Eava- IR MReiHOT0 C107 OKA3HEASTCH MOMHOCTRIO peléHHOR,
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Ypaeneune (6,3) M ero acHMNTOTHYECKOE TpeICTABJIEHME
(6,5) mOka3WBaOT, YTO B CAOE PACTPOCTPAHAKOTCH HBE BOAHH
B DA3HYHBX HAMPABMEHHAX, NpPH 3TOM AaMIUHTYAW oOTpamEHHOH
M nagawwel BOAH DaBHE Meway cofo#; pasHocTs das [eow.
(6,8)] memay HMMH HA TpaHHUE C/0R paBHa:

4 r
p=gk% — 7 (6,9)

Bénuuuua pazuocTH a3, BHYHCNEHHAA B NPHOIMMEHHH Teo-

MeTpHyeckol ONTHKH, paBHa.
Zi

pa =2k, T!L ndz =ﬂkuJ‘ (1=2)"de=g k2  (610)

H OTAHYEETCA OT TOYHOTO pelienHa [B OGJACTH NPHMEHHMOCTH
(6,3)] ua %{{kﬁl. Taxum o6pasoM, pelleHnue reoMeTpHYeoKof

ONTHKH 0718 JAHHeMHOTO C/A0R TpHMeHHMO npd eunoasenx (6,4),
T. € TMPH YCAOBHH 33KOHHOCTH ACHMOTOTHYECKOTO NpeicTaBie-
HHf Toudoro pemedus (6,3).

Cnenyer oTmetTs, uT0 Bupawesne (6,10), B mH3BeECTHOM
CMBICAE, RBAAETCA MPOMIBONLHEIM, TaK KaKk H3 (npubIdkedHd
reoMeTpHYeCKOR ONTHKH BOBCE HE CAEIYeT, HTO BEDPXHHM mnpe-
AenoM MHTErpana AomkHa Owth Touka 2, (n==0). Bubop sepx-
HEro mpeneiia HHTerpafii NOACKA3aH, K4k wbl BHOETH, ADYTHMH
cooBpamenuiMy. B naneseflmem ecomy NpHHHMAETCR, 4TO DOpH-
GAHAeHHE TEOMeTPHYeCKOH ONTHKH ecTh pellenHe, JON0IHEHHOES
yenosuem 2, (n==0).

B caydae, ecau n?(z) sBaserca nenusefnoRl memaeHHO Me-
amomefica Qyuxumell 2, T0 B OKPECTHOCTH TOHKH Z, e¥ MOWHO
saMeHHTh JAHHeHHOR NpH BHMNOJHEHHH® HepaBelCTBA:

2 2
(dji::j):=:.ﬂz‘£(% z=z.¢.1' rae ﬂz:z-—zn- {5'11}

CnegoBaTenbho, €cAd B HEKOTOpOH OGMACTH CJI0A yROBAE-
TBOpAKITCA OAHOBpeMeHHo yenoews (6,4) » (6,11), 1o B Touke Z,
yIaTEHHOR OT MecTa oTpamesHs 2, Ha Az=z — g, MOKHO
COMKHYTh pElUieHHEe FeoMeTpHHecKoH ONTHKH ¢ pelleHHeM nng
NHHefHOTO CA0A H TEM eaMblM [MOAYYHTL PElUIeHHe ANd MpOHE-
ponsioro enod. CoemecTioe punoasesue (6,4) u (6,11) npuso-
OHT K HeofXoOHMOCTH cOOMAIIEHHS HEpaBeHCTBa:

(ﬁ‘;‘f} :]-’=1-'u{g (%)?::. a/k‘_gl * (6,12)
g5 ﬂ;fﬁ"ﬂjﬁwﬁlﬁ Poccui”
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IMpu susoge (6,12) 6wao wenoneiopano & (6,4) coornomtense;

1_dnt
no4

cnpasennHpoe nAd aHuefHOro CAOA,

§ 7. MapaGoamueckril cnof. B npenmnywwx naparpadax
6HA0 PACCMOTPEHD PACHPOCTPAHEHHE SISKTPOMATHHTHEX BOJH
B HeoaHOopoaHoR cnoMcToR cpeme, AHIIEKTDHHECKYH) MOCTORHHYD
KOTOpPOH MORHO aNPOKCHMHDO-
BaTe nuHeflHoM dyuxumel z,
Buan  yCTaHOBAEHW YCAOBHA,
MOZBONRIOIWIHE  CKOHCTPYHPO-
EATH TAKOE PRUIEHHE BOAHOBOrOD
¥PABHEHHA, KOTOPOE MEpEeXOIHT
OT NpHOJIHEEHHEA reoMeTpHuYe-
CKOR OOTHEM K CTporoMy pe-
IMeHHE) AA8 aHHefinoro ciaos.

Ypessuualino BakHO, OLHA-
KO, PACCMOTPETh PELISHHA BOJ-
HOBOTD YpaGHeHWA B <aydae,
korpa n*(z) sasasercs dyuk-
uHeH, HmewmeR no  kpafdedh
Mepe OJHH SKCTPEMYM, B OKDECTHOCTH KOTODOCG Hapylliercd
kak ycaosHe (6,11), Tak H ycioBHe NPHMEHHMOCTH TeOMeTpHYe-

Puc, 2. [Mapafoanuecknft caol.

dn?
CkOR ONTHHH, TAK KaKk 3gech - =10,

Jlna BHIACHEHHA BOMPOCA B STOM caydae gpe3swuafiio no-
7R3HHM OK33WBAETCH AHA/MH3 BOMHOBOTO YDAEHEHHS ANS TaK Ha-
IWBACMOTO Aapafotuyeckozo CA0H, MNOIBOAAWME NOAHOCTEIO
BHACHHTL (PHIHYECKYID KapTHHY, TeM Gojee, 4TO B pAAe mpak-
THIECKHX CAY44eB, KAaK 3T0 Gyler nokaszawo B ra IV, n®(z)
18 HouocepH X0OpOUIO aNpoKCHMHpYeTcs mapabonof.

PaccumoTpuM HOpManeHOE nagesue Ha Caok:

m=1npu 2=z,
m=1 —M*{ 1— ({'—)E}Inpa —g, =z=-tz

f:d

(7,1)

nt=1 nmpu s < —z_,

Tae z —nmirunumna cnog  (pue. 2), M='5E=%i

36 "Hffhmoe Hacdeame Pocoun
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e
(m‘_= Inf,=2n % ) H f,— TaKk HasWBaeMad KpLMUYECKAS

yacmoma o108 (CM. HHme).

Uz (7,1} eupso, wto n* umeer waxcHMyM npu r==0. [aa
YA06CTBA MONOMHTENBLHOE HaNpasieHHe OCH Z BHGpaHO CBEpXY
BHHS,

IMpewne wem MepeXOIHTh K AHATHIY CTPOrOro pelieHHE BOJ-
HOBOTO VDABHEHHS 14 NapaloAHuecKoroe CJA08 NpeICTABISETCH
uenecoofpazHuM  MOCMOTPETh, HACKONBKO MPHMEHHMO B 3TOM
cay4ae pemende, NONY4eHHOe B ApRRRIYUleM naparpade.

Ecnu M=1(w -::'__m__}, TO NOJTHOER OTpa¥eHHE MpPOHCXOAHT
B HHmHell nmoJOBMHE cnod, B O06nacTH, VIANEHHOH OT MaKCHMyMa
cA0f HA paccToAHME:

—
fe ir, 7.2
Hepasencreo (6,12) umeer ana crom (7,1) sma:
23> Yok 7,3)

VM4

uad, noasayace (7,2) u npHuumas f -=f == 2f,, nmonysaem sto
yCAQEHE, KaK:

fe— I =gt 7.4

lMogcTaHoBka YHCAeHHWX 3nadenst B (7,4) 448 pasnHvHHX
cno&s HOHOCdepH DOKASWBAET, 4TO NMPHOMHKEHHOS PellcHHe NpH-
MEHHMO AAS YACTOT, MAaAD OTAMYAKUWIHXCH OT KPHTHYECKHX, T. &
CTPOTOE pelieHHe 3aAaYd 149 napaloHYecKOTO CN0R OKask-
BASTCH HEOOXOMHMHM JHIDB A4 CpasHHTe]bHO Manofl ofnactd
B OKDECTHOCTH MAKCHMYMA CNOH, TOe OTpaweHde, BoofLule. ro-
BOpR, y#e He noauoe. K stomy soOpocy M ew@ BepHEMCH
HH e,

Iias caom (7,1) soawosoe ypasuenne (2,6) (2==0) nerwo
ApHBOAMTCA K Yypasuexmwo BeGepa UL 8, 191

-J[— (;p ) U=0, (7,3)

ﬁ Hayyxoe HacnegHe Pocoua®
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€0/ TPHHAT:

Pmnff (1— M) (7,6)
H
(= l/i“f” e T (1,7)

Waterpanamy (7,5) H#BAf0OTCH NMapadoNHYecKHe NHAHHIDHYE-
CKHE YHELHH Dfp 1 (Z), ¥ pewende (7,5) 3anHCHBACTCA B BHOE:
)

&
U=A-D (e %), (7,8
IP—'E-

EC.‘II-I Tenepk BOCMOALIOEBATHECA HIBELTHRIMH COOTHOLWSHHAMH
TEOpHH NapaSoMHYeCKHX UMAHHIDHYECKHX (yHKLHM:

D (="ED (.Y p_ i+

Ve
+e Ty (—i0), (7,9)
TO pemesnse (7,3) MO®HO NepemHcate B BuAe: '
1
Pbt+g), = L,
U—_—-A-(—lf—i-_;—ﬂu—}-{ 2+1 D 1{” I‘.}.{_
B 3 .
4o ‘*D_,,{ue’* e @)

SxeHpanenTHue Apyr Apyry cooTsowenns (7,8) u (7,10)
HMEBHOT OnpelenEiiul QHIHHeCKHHE CMBICA H BHIPARAIT TOT dakT,
YTO MAZAWad (nocTynawuad B caol) eosHa;

®

Dy (ue'%) (7,11)
.I'i:u---i

PACUIENIAAETCH HA TMPENOMAEHHYI0 BOJHY!

, 1
r (rp-}-—-—) R R
2/ 3ty 3
3B "HayyHoe -|at;1e_;:|_4€lﬁ§t|m' ¢ S—Ip--;fiue 4} {?’12}
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H OTPAMEHHYD BOJHY

1
r(fF—I“f)g_?_‘%B (wet7). (7,13)
T V= e ’

=1l u %{gl

>V E o f—i<Y e a9

MOWHO HCMOJB30BATh ACHMOTOTHUECKHE NPEACTABIEHHA UMJAHHI-
puueckHx yHruHi:

1, _
D,=e “r{1-2E=Dp (@9

OTKYIZa MNOAYHMaeTCHd MaJal0iiad BOJIHA.

HJIH

l't__ l{u —plnr.l-rﬁ}
Dm_%{ﬂe fl=e 4 "?z .. (7,16)

H MpaHEEHH&E BOJIHA:

T(IP'["%) ..+f 1=
4 ==
v o Pople )

F_['(IH—E)E ;{“_;_Piuq-%i‘}i_]_ @A
TV U
TIpumersa u3BECTHHE COOTHOUIEHHS TEODHH raMMa-(yHKuui:
T(¢+1) =rﬁf’l«*’ﬂ-zm-ﬂz (7,18)
H
IT(ig)| = ,/ﬁ (7,19)

MOWHO MOAYIHTH BHpawenHe naa oTpawEaxoll monnu B Gosee
y.u{:ﬁunu BHIE: .

T (2p) rpld
(ar: {I‘{Ij} pln ——p]nn-i-E::l! 7.20
I’ Hmaac negme Po III:IFH ?; * (7,20)
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Ws supawennft (7,16) u (7,20) Momn0 onpexesnTs OTHOWE-
HHe R amnadTys nagaiowed H O OTpamEHHOM BOJH H PA3HOCTH
daa Memay HHMH @

=
R= I/ ﬁ (7,21)
"
_u n i (2ip)
p=75 —pln(4sY) + 5 +targ {ZF), (7,22)
wme, coraacuo (7,6) u (7,9), moayyaem B wauane caom (z=2z_):
|22 g 2 1=
) R ta J'E
10k T—R ¢ (7,23)
! 2
. fe—=13
T (1_ 2f? X
1622, I (2p)
o Xin =) farg B
+ 5. (1.24)
dopuyna (7,23) noka-
3WBAET, HTO KOShdHUHeHT
£2 OTpakenHs R® CyulecTaes-

] 7 15 ?p! HO BABHCHT OT zﬁ H f?‘:-m’lrf

Puc. 3. EBECHHDC;I: HOS‘F@HHHEE[T& Monuoe OTpaweHHe OT ma-
OTpameHHn napaboaHyecKora Caos 4 .
OT f,/f — OTHOWeKUA KpHTHIECKOA 9a-  © GOnIECKOro CO MPHA
CTOTH K 9acTOTe Namaminel soaner gan  UHMNHANBHO HE HMEET MECTa,

PE3AHYHEX OTHOCHTEABMME NOAYTOI-  OOHAKO [OPAKTHYECKH oA
LIME CI08 (Z_n. } LOCTATOMHO TOACTOTO CA0A

¢ (Gonburmx %‘r'} R*~.1 man

BeMHyHH [, CPABHHTENBHO Man0 OTAHYARUIHXCH ot fe (pue. 3).
C npubnumenuen f, ¥ f wospduUMENT OTpaIMeHHd YMeHbluaerca
H GueTpo crpemutca K mymio npu f < f (M < 1).

Mpr samx zf ; T. e nna Tonkoro <o, R*<C1 Bo BCEM
nHanasone mmTIﬁ;é €. MPAKTHYECKH MOYTH BCErAa MPOHCXOAMT

HCTHYIGE “OT e RIE!
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Passocte das ¢, kak euamo m3 (7,24), Takwe CymecTBeHHO
3aBUCHT OT 22 1 M?,

Ilas mocratoyno GOMBUMX p, 9TO BOBMOKHO MPH COBMOMEHHH
BTOpOro Hepasenctea (7,14), ecam M=1(f,— f wano) u npu
sTOM f:l B&IHKO, BupawedHe (7,24) asauuTensHo ympoLiaercs,

BCIH BOCHONL3OBATHCA ACHMOTOTHYECKHM NPENCTAB/MEHHEM CAMMA-
Gy HruHl:

Igr{zjnﬂz(z—%)lgz—z—[-%1g2n—i—... (7,25)

dopuyna (7,25) nemocpencTsenHo adT:

T2 . :
arg -r[—“ﬁz!n{lg I(2ip) —1g T(ig) } 2 p (In 4p —1). (7,26)

Moncraenas (7,26) 8 (7,24) ¢ mcnoassosanuem (7,6) u npuumMas
(fe+N=2f.u ‘%-;-:.: 1, nomyvaem:

_2ugfy  fe—f feds\ o=
="y J‘r—f}'{"f' (7.27)

Paznocts das ¢, BHYMCICHHAT H3 NPHGAHKEHHE reoMeTpHYecKof
ONTHKH, paBHa:

Pe =2?m j: dz:ﬂ%’ 51 "/1 —(%)3{ l—(é)’} dz —

—22 | fe—f? =

Pl b7 ov i ey £ (7,28)
Ha cpasnenua (7,25) u (T,26) sumno, uTo B caydae, KOCIa NMPOHCXO-
IHT NOYTH MOAHOE oTpamexHe OT napafoaHdeckoro o10od (Tak KAy
TONbLKO MPH STOM YAOBNETBOPAETCA ycnosue p3> 1), Touuoe sna-
gene pasnocTd Gaz seway oTpamasod M nanawoued sonnoft
OTAHYAETCH OT 3HAYEHHA B NPHOIMMEHHH TeoMerpudeckofl OmTHEH

Ha Manyl BeNHYHHY (..,__H

B. Cnofi Onmrefina, Buue ywe YKa3uBalocs Ha TO, 4TO
dH3nuecKan KAPTHHA PACMPOCTPAHEHHA SASKTPOMATHHTHRIX BOJH
B CAOHCTOR cpefle BRISCHAETCH NOCTATOUHHM 05pasoM H3 DHMCKYC-
CHH Hpewenyit ' BOMHDBOTO ypaBHEHHA OAF AuHefHOTO W mapaGoau-
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yeckoro chode. BHAO Takwe YKa3aWO Ha TO, 4TO, KOMOHHMpYR
npuGAMMende TeoMeTpHdeckoft ONTHEH CO CTPOTHMH  pelleHHmMy
AMA STHX CNOEE, MOMCHO MPAKTHHECKH TMOMHOCTBID NPOAHATHIHDO-
BaTh BOMOOC O PACOP@CTPAHEHHH BOJH B G108 NDOHIBOJLHON
o pM BIL

[lpencraemmer, oxHako, HHTEpEC C LeMs TTPOBEDKH NpHBE-
ASHHLX BHILIE PE3yALTATOB, & TaKWe 119 ONpefeleHHds TOrD,
HACKOMLKO BAHRET (hOpMa CI0R HA KOAHYECTBEHHHE COOTHOLIEHNH,
MPOBECTH AHAAM3 BONMPOCA W IAA OPYTHX chods. B arol ceazu
Henectnfpasno OCTAHOBHTRCA HA PACCMOTPEHMH PElISHHE BOJHO-
BOTO YpaBHexHd, npoBenénHoM Smurefinom *) 1aa cnonctoft cpens,
NOIBOAAIOIIEM TPAKTHHECKH NMPOIMCKYTHPOBATH BOMPOC IAA ClOH
npon3sonssell GopueL.

Smurefid HCXoDHT K2 THdEepPEHUHANEHOTO YPABHEHHA BTOPOrD
NOpAAKA CPABHHTEIBHO OOWIErd EBHAd, peuiedHe KOTOPOr) H3Be-
CTHO, H MILET npeofpazoBaHHe, NPHBOIALLEE Ero K BOJAHOBOMY
ypasuennio, TawMM ypaBmewHeM SEMAETCH THNEPreoMeTpHYECKoe
midpepenunanbioe ypasHeHHe:

L, T—(a34+1)F dL ab oy __
rae @, § M {—TNpOH3BONBHEE MOCTOARHEE.

Hoprie nepemenswe

L=L{z,U) u {={iz, ) (8,2)
npusonat (8,1) B caywae HOPMaNBHOTO WANeHH K YPABHEHHI:
%’ + k2 (2) U =0, (8,3)

Moncranoeka (8,2) 8 (8,1) m orowgecrenenne ero ¢ (8,3) noka-
3MBAET, UTO TAKHMH MEpPeMEHHHIMH ABIRIOTCR:

{=Plz) v L=U.r(2), (8,4)
e
e 741
r=ntT0—g T &, (8,5)

a P(z)~— nponspoAbHad QYHKIMA, £, — NOCTORHHAA HHTETPHDPO-
panms. TpeoGpasosanua (8,4) u (8,5) mawt sMecto (8,1} ypag-

+*) A 1akwe B janpHefimew, Ha ocmose pafotw Snmrefua [T 8l
P‘H?gﬁgﬂl -HJH%QAP Poccum
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nenne (8,3), B koropow:
1 a g dp 17dys, dP\12
*3”2{‘*}_{?@(‘“&?) -7 [E(I"E)] }—
d : P P
—(&mp) {kttZptag=pm)p €0
rae
w=1Telpry—n )
= == T— '
thi— B — 1.
Takum oGpazoM, Bupakense (8,6) onpemenser cofoff Hame-

HEHHE IHINSKTPHYSCKON NOCTOAHHOR B QYHKUHH 2, T. € Xdpak-
TepH3yeT GopMy ca0s, KOTOpas

CYWECTBEHHO 3aBHCUT OT BrbGO- zl
pa P(z). p

Mycre:

P(z) =—em=, (8,8) ]
Toraa (8,6) npﬂmp,n'n;a K BHIY:
2z)=1 —N
nt(2) +
qamz
— M e B9 g —n
ecay BeGpaTe : fa)
1 k'% k= }

h=—(7+zm) " !

£ 4k I
—oa N ky=— 1AM (8,10) | 2
M BBECTH Af‘l P

s=2% =22 (311
L AfT Pre, 4. Comserpaannit  (a)

i nepexoguolt () caolt Smuw-
Cubicn  BBEZEHWEX NOCTORH- Teilna,

aurx M2 Ny 8 cTanosuTos acHsy

H2 puc. 4, Ha KOTOpOM HaoOpamena 3asucHMocTs (8,5) paszene-
HO ANA ABYX cnyuaes: worga N=0, M==0 (xpusas a) u M =0,
N==0 (kpupadg 6). B nepeoM cayuae HMERT MECTO ClMMEMPUY-
Hoid, BO BTOpOM Aeépexoduod caol; MX rayGHma COOTBETETBEH-
HO Padig M2 ¥ N “%"gTHocHTe bHAR WHpHHA pasua LS.
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Popuynu (8,10), (8,11) u (8,7) onpenensir nocTodHHHE @, § H :

o=+ (14 VT—4500) 41 iS(1 — VT=H),

B= i~{1-|-|f’1 — 45 4 5 iS(1HVTI—=N), (8,12)
y=1-i8.
Ecau npuMeHuts npeoGpasoBanue:

In(—P(e) =we+4, 0z, (8,13)

TO MOWHO NOAYHHTD DA PASAHYHHX aHavendfl %o, A, @ H J
2 ) CA0H, OTAHdamEecs ToR oco-

‘2 GEHHOCTEID, 4TO OHH JOCTHrAWT
ONHOTO M TOTD We npefena TpH
(2 — -+ o). Hexoropwe wvact-
HHIE CAYY4H ¢ HCOOJAb3OBAHHEM
(8,13) maoGpamens Ha puc, 5,a.

lNpeoGpasosanne:

In[— P (z)| =22}
o g " + 20146 (8,14)
Mgl H-‘, -3 el e d Ao B i !
Ing,4d lng, 15
(o MO3BOAAET WONYYHTL CJAOH ApY-
z z roit dopuu. Hexotopue yactime
cayuad gnq (8,14) npencrasaenw
Ha pHC. 3,4,

Huwe npuBomHTCE  ananus
ypaerenua (8,3) auws aaa caos,

L« C 3anawHoro  ypasuesuem  (8,9),
\\ _\ SEAROUMACE HAHGOMeE THITHYHEM

. ﬂ, o LIA HHTEpeCYHUEro Hac cay-

! ! yas,
-
a:if;#{ﬂ mfﬁ_’f- ? Hs teopun muddepenumans-
HHX YpaBHeHHR H3BECTHO, wYTO
. 5. Paan ]
PHe S Rowar ity "o €188 yyrerpanaun  ypaswenns (8,1)

HBAFI0TCA I‘HHEPL‘EDMETPH‘-IEEHHE
bynkumn F, xmopue B QopMe PANOB BaMMCHBAKTCA:

Fa b1, 0 =1 iLe 4 LEEDEEED oy

a {ﬁ-l— Di+2)§E+1) EH-?}?
3E "Hayumoe nacnefse Pocged. 3. (1 1) 1+2) +" ..

(8,15)
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Jlaneftno nesasucHMuiMH pemesmnamu (8,1) seamores dy i ua:
Fy=07Fla—y+1L =1+ 2=170 (816)

Fy=tF(g,a—y+1, a—p+1,7). (8,17

Takum oSpasoM, HX JuHefsas KOMOHHAUMT, HIBECTHAL H3 TEODHH
runepreomerpryeckux yanunll, nadr ofuee pewenne (8,1), no-
TOpOe MOWET GLITh JAMHCAHO B BHALE

_ Me—=Dra—pri+a—y
Fi(a,p, pli=(—=1J Tl _I'..T}F{Tp_r” ['-E} Fy '+'
e L=l (14a—v)
+(=1 1‘{1—ﬂl‘{u—p+l}F (8,18)
ACHMIOTOTHYECHHE NPefcTABIEHHA THIEPreoMETPHYECKHX IIJ}FHR*
uMll No3IBOAAKT DACKPHTE (Manveckuf cMubcn OOLWEro pellleHHs
(8,18). [leAcTBHTENBHO, ECTH HMH BOCNONB3IOBATHCA M mepelTH
K WHTEpecYWuwHM Hac nepemennuM [, z, To maa |z|3>1 opu
prbope QydakuuM  F2)=— ™ nony4aercd, COOTBETCTBEHHO
pECHEHHEM HHOexcaMm dyuaxuud F
=1 1'-1

Uz_‘f——IWTB—f{LE-T}lil-‘ U, ~ (—1) 7 iigima

== 8,19
S Vem o o
y =1__ E“j
(—1) 2 —i(g)miz
Us=————e ‘¥ 8,20
Vi o

CleaoBaTeNbHO, et.nl-i?-*.—ﬂ H II_T.!I.EHETEHTEJIBHHE NOIOKHTE b=
uue BeAuunusl, To U npemcrasnaer cobo#t nanawouyyo, Uy — or-
pawunyo # U — npeioMaEHHY MAOCKHE BOJHH,

Hs (8,18) caeayer, uTo OTHOmIEHHE R aMmAHTYA oOTpaxEs-
Holt ¥ mazawuiell BoAH M PAIHOCTE ha3 MEMIY HHMH @, a Takxe
oTHOWE#He [) aMnIMTYD OpenoMABHAON H magaioweR BOAH H
pasuocTs a3 § MeIy HHMH ONPeZenfOTCE COOTHOMIEHHIMH:

Figm (1 —HT (1 da—q)
o —=Ll1=
Re Ti—1T =8I 1
H

T(1—fT(l4a—7) &0
3B "Hay ch-mt'@.ﬁ% I‘tlﬁ'r}l"[ﬂ*ﬁ-{-ﬂ* J







