AnreGpa curHaTyp

1.8. lnnaMuka nonepevyHsbIX c10€B A,,.,~BaKyyma

Kabona yuum, umo eduncmeennoll cyuHocmoio, KOMmopas He NOOYUHAEMCA
npunyunam Buicwetl [[enecoobpasnocmu, sensiemcst «yenogexy. Teno uenogexa
ckpvisaem om e2o b-e060s3nenon oywu I panouosnoe Mozywecmeo TBOPIA.
Jlyxosnasn «cnenomay npedocmasisiem ueiosexy c60600y gvlbopa meoicoy JJoo6-
pom u 3niom. Hagxce Aneenvt nuutenvl c60600bl vlbopa. Kabora yuum, umo
OONLUUHCIBO BUO08 AHCEN068 MECHOBEHHO UCYE3aIOM NpU Maletiuem OMKIoHe-
Huu om ceoezo npeonasnavenus. Kopan zoeopum, umo C-mana 6 yoicace om
mMo2o, Ymo meopsam 00U, NOCKOIbKY OH «8uoumy» u mpenewem nped Mozywe-
cmeom TBOPLIA. Ceobo0a svibopa uenogexa — 3mo eeaudatiuiee 4yoo, npupo-
da Komopoz2o He no00aemcsi HUKAKOMY 02UYECKOMY OCMbICIIEHUIO, NOCKOJbKY
nymu 4enogekda Mo2ym 6vims 0aLeKo He ONMUMATTbHbIMU.

dunocohckuM OCHOBaHHEM JIOOBIX ANHAMHYECKHX MPEACTABICHUH SBIACT-
cst Beenenckuii npunnun Kadousl, yreepxxaatonii, yro: « COBEPIIIEHCTBO
Moswcem Teopums monvko Cogepuiennoey.

N3 310ro KaboJMCTHUECKOro NPUHIIMIIA BHITEKAET MHOXKECTBO CJIE/ICTBUH, B
TOM 4YKCJIe IPUHLMI dKCTpeMyMa AeUCTBUs. JlaHHBIN NPUHIUIN — 3TO, MO CYTH,
MaHH(ecTaMsl SKCTPEMAIBHON 11€71ec000pa3HOCTH U NPENebHON 3KOHOMHY-
HOCTH BCEX MpPUPOIHBIX sBieHui. Ilopasmsiomee OONBIIMHCTBO HPUPOTHBIX
MIPOIIECCOB MPOTEKAIOT 10 ONTHMAIBHOMY IIyTH ¢ HaUMEHBIINMHU (WM C Hau-
OOJIBIINMH) SHEPTETHIECKUMH ¥ BDEMEHHBIMH 3aTpaTaMHu.

YacTHBIM IPOSIBICHUEM NPHHIMIIA 3KCTpEMyMa JICHCTBHS SBISIETCS YTBEp-
KJICHHE, YTO BCE METPHKO-IUHAMHUYECKHE INPOLECCH B MPOTKEHHBIX Cpelax
NIPOUCTEKAIOT B CPEIHEM IO KpaTyaillleMy IYTH 3a KpaTyalIlMi MPOMEKYTOK
BpPEMEHH.

B aT0i1 riiaBe AsicurHa s 0003HayaeT HEKOTOpbIE HAIlpaBJICHHS pa3BH-
THUS BAKyyMHOI TUHAMUKHU B HaJI©X/I€ IPUBIICYb BHUMAHNE MaTEMaTHKOB.

1.8.1. YpaBHeHue reoge3nyeckux JUHHI 4-MepHOi
PYMaHOBOH MOBEPXHOCTH

Ipunyun sxcmpemyma Oeticmeusi Ovll HONOJCEH 8 OCHOBY BAPUAYUOHHOZO
ucuucaenus, npeonodicennozo Jlazpancem. borvuioli 6xknad 6 passumue 0anHo-
20 Hanpasnenus 6 mamemamuxe @Hec I emmuHeeHCKUl YHUsepcumem, u 6 4a-
CMHOCMU WKOLA 2eHUANbHO20 Mamemamuka [asuda I unbepma.

PaccMoTpuM y4acTOK B MCKPUBIICHHOTO TICEBAOPHUMAHOBA 4-IIPOCTPAHCTBA,
OIIMCBIBAEMOI'0 METPUKOI

ds* = gdx'dx* . (1.8.1)
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Ilycts Toukn 4 u B npuHajIexaT pacCMaTpUBAaEMOMY YYacTKy JaHHOTO
4-npoctpancrBa. Kparuaiimmii (TouHee SKCTpEeMaNIbHBIN) MYTh MEXIY 3TUMHU
TOYKaMH, KOTOPBIA MOKET OBITh NMPEOJIOJIEH 3a KpaT4alIlinii MPOMEXYTOK Bpe-
MEHH, Ha3bIBAIOT 2€00e3UYeCKOLl TUHUEH.

Uro0b! NOTYYUTh ypaBHEHHUE 2€00e3udecKoll JUHUY B BADUALMOHHOM HCYHC-
JICHWH, paccMaTpuBaeTcs (HYHKIMOHAI BUA

B
3 =Ids, (1.8.2)
A

rne ds — nuHeliHas (opMa, KOTopasi B JAHHOM Cllydae SIBJISIETCS KOPHEM KBajl-
patHbIM 13 MeTpuku (1.8.1)

ds = \lgikdxidxk ) (1.8.3)

[IpupasHsem nepByto Bapuanuto pyakmuoHana (1.8.2) vymo [35]
B
& = 5-[ ds =0 (1.8.4)
4
NP YCIIOBUH, YTO Ha KOHI[AX pacCMaTpUBAEMOM uHUY BapHALIMU PAaBHBI HYJIFO

5(ds)(A) :5(ds)(3) :5X(A) :5X(B) :0

U3 BeIpaxkeHust
8(ds*) =2dsS(ds) (1.8.5)
clieayer

1 i V1O cu ik ko si Ty
§(ds)—2—¢9§(gikdx dx )_Z_ds{ﬁ& dx'dx" +gudx"d(&' )+ g, dx'd(&") |,

rJI€ UCIIOJb30BaHA KOMMYTATUBHOCTb OIEPALMi BAPLUPOBAHUA M AuddepeHiu-
posanust 5(dx’) =d(&").[loxcTaBuB 3TO BEIpaKEHHE IO 3HaK uHTerpaia (1.8.4),
pa3IeNuB ¥ YMHOXKHUB Ha ds, MOJTy4UM

B N ; k i u
@:lj ag_ikdididxmr g/ldengwdi d(&7) ds=0. (1.8.6)
2A ox* ds ds ds ds ds

[IponHTETpHpYyEM MOIBIHTErPAIbHOE BBIPAXKCHHE B KPYIIIBIX CKOOKax IO
YaCTSIM:
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B k i k i B
1 dx dx' | d(&x") 1 dx dx
— —+ g ——ds=— —t g — X" -
2-[ 8 uk ds i ys ds ds 2 E uk ds Eiu ds
4 4 (1.8.7)
1] dxt &'
- H
2£5x S —— 7 +8u— i ds.

ITepBoe cmaraemoe B 3TOM BBIpaKeHHH, BeneacTtue (1.8.4), oOpamraercs B
Homb. [lonmcraBmsas ocraBmryrocs 9acts (1.8.7) B (1.8.6) m mpomsBons mudde-
PEHIUPOBAHHUE, TIPUXOIUM K BBIPAKEHUIO

2k
128, dx dssc” =0. (1.8.8)

lji Ogi _ O%u _ 08y | dx" dx"
ot ot oxk ds ds

U3 Tor0, 9TO 3TOT MHTETpa 00PAIAeTCs B HOMb MPH JTFOOBIX BapHaUsIX Ox",
cliefyeT PaBeHCTBO HYJIIO BBIPQKSHUS, 3aKJIIOYEHHOT0 B (PUTypHBIE CKOOKH.
TKYZa, C y4eTOM COOTHOLIECHHSA g, g = 1, IOCIIE HECTIOXKHBIX BBIYMCIICHUH
O a, C y4€TOM COOTHOLIE L+ 2= 1, mocre Hecmo cie
moygum [35]:
d*x* L dx’ dxk
—=—I , (1.8.9)
ds ds ds

rie
1 L g 08 1k + iy _ Ogi

rt= -
= 2 o' ek et

(1.8.10)
— cumBoutbl Kpucroddens.

Ha ocnosanuu npunyuna sK6uaieHmHoCmu UHEPMHOU U 2PAGUMAYUOHHOU
Mmacc Dunwmerin npeononoxcui, umo evipadicenus (1.8.9) mooicno unmepnpe-
muposams He MObKO KAK YPAGHEHUsI 2e00e3UtecKUx TUHULL NCee00pUMAHO8A
4-npocmpancmea, HO U KaK YpAGHEHUsl OBUINCEHUS MAMEPUATLHOZO Meld 8 UC-
KPUBTIEHHOM NPOCMPAHCMBEHHO-8DEMEHHOM KOHMUHYYMe.

B omauuue om OTO Diinwmeiina, Ancuena unmepnpemupyem GblpadriCeHus
(1.8.9) kax ypasuenus 08udiCeHUsr camoz2o Y4aCmKa Mempuieckol npomsaiceH-
HOcmu (8 4acmHocmu, OOHOU U3 CMOPOH Ay.,-6akyyma). [losmomy evipadicenus
6uoa (1.8.9 ) unozoa 6yoem Hazvi6amov YPAGHEHUAMU Ay -8AKYYMHO2O «MOKAY.
Tpumenumenvro xk Qusuxe aKyyma, eciu CHumamy, Ymo 6aKyyMHbIl «MOK»
yenexaem n00vle wacmuyeoopasnvle 00pazoeanus, NOOOOHO MoMYy, KAK peKa
yenexkaem 100Ky Ui KOpaoib, Mo He0OX00UMOCHb 8 JUHWINEIHO8CKOM NPUH-
yune sxsusarenmuocmu omnadaem. IIpu 0gudicenuu no TUHUU AKYYMHO20
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«MOKAY UHEPMHble CEOUCNBA MOYEYHBIX 8AKYYMHBIX 00PA306aAHUIL He UMeIom
3HAYEHUsL NPOCMO NOMOMY, YMO OHU Y4ACMEYIOM 6 00uemM 08UNCEHUU OKPY-
Jrcaroue2o ux 0bvema 8aKyyMHOU NPOMANCEHHOCIMU. DMO MAK Jice, KaK Maccd
JIOOKU NPAKMUYECKU He UMeem 3HAYeHUs NPU UCCIe008AHUU €20 YCKOPEHHO20
08UIICEHUSI 6Mecme C YCKOPEHHbIM mMeYeHUeM 20pHOU PeKi.



