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1.7.12. JlokanbHbIH «pPa3pbIB» Ay, -BAKyyMa

Korma pyOsT mepeBo, KpHK €ro
Pa3sHOCHUTCS OT Kpas 10 Kpas
Mupa, HO rOJIOC €ro HE CIIBIIIEH.
Tupxeii de pabu Dnuzzep, 34,
Tamyo, Hcaxum, 1106

Tpu nucvma nocaan Howya (Mucyc Hasun), npexcde wem Mszpauns emopecs
6 cmpany xanaawnees. Ilepgoe: «Kmo xouem 3axmouums mup, nycme 3aKiro-
yumy. Bmopoe: «Kmo xouem bescamv, modcem bexcamvy. U mpemve.: «Kmo
Xouem 6oedamv, nycmu otoemy (Pamban, 3axonst yapei, 4).

Ipuseparcenywr snympenneu TOPDI yuam o «paspviéaxy u «paziomaxy, He
uHave Kkaxk 0desas m@uiur u maium 2adois nped Cmpaxom Hebec.

Yyumens Kabonwr onuceiearom Comeopennyio CO3[ATEJIEM peanvrocmo
Kax «yeavb s6omoyuny. Ona 6 umoze 8ocxooum K Y0080abcmeuio, KOmopoe
HUcnvimvieaem B-I" om Ilpoyecca Teopenus. Omo JKenanue npoxooum uepes
MHOJCECMB0 CMAOUll U Memamopghos, 0oneKasco ¢ 00un mup 3a opyeum. U no
Mepe HUCXOIHCOEHUSL «C8EPXY BHU3» PEANIbHOCHb KANCO020 U3 MUPOG CIAHOGUM -
ca 6ce bonee u bonee menecrou. Jlrobas cuna, 110601 0O6veKm u A61EHUe — MO
ma uu unas gopma nposgrenuss b-swcecmeennozo JKenanus. Paznuuue medxcoy
8EIUKUM MHO2000pa3zuem A81eHHbIX CYWHOCMell 3aKI0Yaemcs 8 cnocobe «380-
aoyuuy Kenanus TBOPLJA. To ecmb pasauyus — 6 cnocobe pazeepmui8anus u
nposgnenus. Yem gviute coomeemcmsayrowas peaibHOCmb 8 Yenu Mupos, mem
aecmeennel ona cooopazyemcs ¢ Boneii ee HCTOYHUKA u mem menvute e
ceoticmeeHHo uyecmeo camocmu. Huoicnue mupsi, nanpomug, uckajiceHvl 320-
YeHmpu3mMom U HUSMEHHOCMbIO JHCENAHU.

Ho «nem oms, nao komopwim 6vt He Ovin0 /s Hebecrnoeo. U uenosex 0o-
JfceH ocmepe2amuvcsl, Umoobl He UCNOPMUMb KAKOU-HUOYOb U3 OHell, Ymoobbl He
OCMancs O MAaKUM 8 CPAGHeHUU ¢ Opy2umu OHAMU... Mol 3naem, umo noboe
OesiHue 8Hu3y npobyscoaem /lesinue Hasepxy. Eciu uenogex 6Hu3y cosepuiaem
docmotiHoe Oeno, mo u Hagepxy npooyxcoaromes J{obpvie Cunvl. Cosepuiun
uyenosek 6 Mupe Onacooeanue — Hasepxy npodyscoaemcs bnazoodeanue.
Yenosex mnposasisiem munocepoue, u Hagepxy npobyxcoaemca Munocepoue k
9MOMY OHIO U NO OMHOUIEHUIO K 21MOMY 4enogexy. M oenv smom cmarem emy
3auumot, ko2oa uenogex 6yoem 6 Hell Hyxcoamvcay (o2 ap, VI, «Craorcut... »).

Xacuousm npedcmasnsiem «yenv mMupogy 6 sude c80e20 poodd Nuulesapu-
menvbHoU cucmemvl Muposzodanus. B ueil cywynocmo Teopenus 6 nonnom coena-
cuu ¢ Boneit TBOPLJA paszoensiemcs na cybcmanyuu u dnepeuu. /Januviil npo-
yecc «nuulesapenusy nPuoOUn He MoabKoO K NOJI0NCUMETbHIM PeaKyusm, HO U
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nopodicoaem «Omxoobly, «Mycopy» meopeHus. Imo CywHocmu, KOmopbie 8 Xo0e
Teoperus 0onicHbL OblMb OMOENeHbL U OMOPOUIeHbL, YMOoDbL 8 Umoze d0OUMbCs
JKenaemoeo Pesynomama. Ho 6 npoyecce s6onioyuu 6 smux «omxooax» bepym
HAYAIa KOpHU 314.

To, umo 6 Hauaie OAHHO20 UCCIEO0BAHUSL Mbl Y2080PUNIUCH HA3IEAb NILONL-
HOU «NYCmomouy (8aKyymMom), Ha Camom Oeie SGIAEmCs C80e20 POOA «KONCEU)
(m. e. nogepxnocmuvim nposeienuem) Kueoii mxanu Ecmecmea, nogcemecmuo
NPOHUBAHHO20 HEPEHBLIMU OKOHUAHUSMU, YXO0OWUMU KopHamu 6 Llenmpanvuyio
Hepenyro Cucmemy MUPO3/[AHUA.

«Psambvy KoHMUHYaATbHYI0 NPOMANCEHHOCMb 8AKYYMA 03HAYAEM NPUYUHSNb
6oab Kusoti Ilnomu bBormusi (QJIOKUMY nawezo ypoens Peanvnocmu). Tem
He MeHee 00U 6ce PABHO HEOCO3HAHHO OeNalom Mo, Ko20d CIMAIKUBAIOm nyy-
KU Yacmuy 6 YCKOPUMesix, Ko20d cO30aiom CUibHble 2NeKMPoMasHUmuble noJis
WU UHUYUUPYIOM HEYNPAsisieMble MepMOsIOepHble PeaKyuu.

YV Ancuenvr nem omuemnugozco nomumanus, umo ayuuie: 0eramsv 3mMo He-
OCO3HAHHO UL C OCOZHAHUEM OMEEMCMEEHHOCMU 3a codesnnoe? Ecmb monbko
COBEPUIEHHO ONPEOeNeHHAs. YBEPEHHOCMb 8 NOM, YMO HAYYHbIL Npospecc He
OCMAHOBUMb U NBIMIUGHLIL YETI0GEUECKULL YM 8Ce PABHO OyOem CmpemMumscs K
nocmudcenuio main boimus. Taxumu nac Comeopun b-I".

Hccnedosanus 6 obracmu 10epHOU (QU3UKU HAOCTUIU YeL08eUeCE0 MaKuM
MOYUWECmEoM, 4mo OHO 8 cocmoanuu no2youms CywHocmu niaHemapHozo
macwmaba. Haw si0epnviii nomenyuan maxos, 4mo mvl CHOCOOHbL NOIHOCHIbIO
paspywums Hacensemylo namu Ilnanemy unu mobyio opyeyio nianemy Conneu-
HOU cucmemol ...

Besupascmeennoe uenoseuecmso, osnadesuiee 8aKyyMHbIMU MEXHONOLUAMU,
cmanem npeoCmasiams ONACHOCMb 8 Macumabax saiakmuk. Bozmooicno au
MO NPU HAWET YIHCACAIOUell Y20UCIUYHOCTU?

CogpemenHblil uenosex cmapaemcs 00yCmpoums moabko HeboIbuol 00vem
NPOCMPANHCMEA, OKPYICAIOWUTL €20 CaMocmb. Bece umo «uenogexy ne cuumaem
CBOUM, OH 6 OCHOBHOM NloMaem u 3acopsiem. Hawu 2opoda — smo nazpomooic-
Oenusi Kammell u ceanku mycopa. Mul 3acopunu pexu u okpydlcaiowue Hac jeca.
bnazo, umo ece, umo mvl 6bikUObLIGAEM U3 CAMONemO8, He naukaem Hebo. Ho
MO, YUMo Mbl GLIHOCUM HA OKOJLO3EMHYIO opoumy, mam u ocmaemcs. bauoicaii-
wuti Kk 3emie KoCMoc YCbInaH 00T0MKAMU OPOULEHHBIX OPOUMATbHBIX CINAHYULL.

Ecnu mor xomum nosnasams cmpyxkmypy Bcenennotl, mo muvl 00cHbL 0CO3-
Hasamyo cebs Ee uacmoio u 6vims omeemcmeenuvimu 3a Cyovby Muposzoanusi.

Ecnu ecned 3a Aepaamom Agetiny mbl nogepHem c6oe CO3HAHUE OM 320UMA
K anempyusmy, om eéHympeHne2o K eneutnemy, mo u TBOPEL] Hadeaum nac
cnocobrocmamu nocmueams bezoonuyo Cmpyxkmypy Muposzoanus 6e3 Onace-
nust 3a E2o bezonacnocms. B npomuenom ciyyae 3nanus yeno8eka HanpagieHsl
MONLKO 80 6ped camomy cebe u oxpyscarowel Peanvnocmu. Obe3o0yuiennoe
3HAHUe Hecem HaM MOIbKO Yoicac paspyuteHuii!



AnreGpa curHaTyp

Huoice Ancuena nvimaemcsi npoHUKHYmMb 8 MAHY B03MOJICHOCMU «PA30U-
musty Cocy0os, npucomoeieHHvlx Oisi 3anoauenusi bnacooammuvim Ceemom.
Eouncmeenno, umo Ancuena mosicem coenamv 015 6ceobuieco0 CnoKoucmeust u
bnazononyuus, 3mo npedynpeoumy:

Byovme kpaitne ocmoposicnvl ¢ mexnonozueit
«pazpwviea» eaxyyma !!!
Ha Xpanum nac b-I' om ucnonvzoeanusn smux 3Hanuil 60 3no!

Hannune WHEPTHBIX CBOWCTB Y A,,.,-BaKyyMa NPUBOJMUT K MBICIH, YTO NPH
OIIPEZIETICHHBIX YCJIOBHSX €r0 KOHTHHYyallbHasi NPOTSHKEHHOCTh MOXKET OBITh
HapylieHa («IIOpBaHay).

Hecmotpst Ha TO, YTO B BaKyyMHON KHHEMATHKE IIOHATHE «CHJIa» B MIPUHIIM-
e HE MOXET OBITh KOPPEKTHO OIPEIEICHa, OCHOBHYIO HEI0 MOXKHO BBIPA3UTh
B TepPMHHAX HBIOTOHOBCKOH MexXaHHWKH: «UTOOBI MOpBaTh KaKOW-HUOYIb yda-
CTOK NMPOTSDKEHHOCTH, HY>KHO MPHJIOXHUTH K HEMY JIBE PaBHBIE 110 MOJIYIIO, HO
MIPOTHUBOIIOIOKHO HAMpaBJIeHHbBIE CHIIBD (puc 1.7.3).
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Puc. 1.7.3. UnmocTpanus K uaee paspoisa
y4acTKa CIUIOMHON MPOTSHKEHHOCTHU A, BAKyYMa

Ecny n30aBUTHCS OT HOHATHS «Maccay, XOTS Obl TEM, 9UTO, KaK ITOKa3aHO HA
puc. 1.7.3, macca m nipu paBeHcTBe cun F, = — F, cokparaercsi, To TOUYHO Ta e
nuzaess MOXKeT OBITh BBIpaXKEHA B TEPMHHAX YCKOpeHHs: «UT00bI mopBaTh JIO-
KAJIBHBI Y4aCTOK MPOTSKEHHOCTH A, .,-BAKyyMa HY’KHO 3aCTABHTh JBHU-
raTbCsl €ro NMPOTHBOMOJIOKHbIE CTOPOHBI € YCKOPeHHeM, MPeBbIAKIIHNM
HeKoe JONMyCTHMble 3HaYeHNe 2 OJHOBPEMEHHO B IBYX B3aHMMHO NPOTHBO-
MOJIO’KHBIX HANpaBJIeHUAX» (TIe 4 — IPENEIbHOE YCKOPEHHUE, IIPU KOTOPOM
HACTYIaeT TOIOJIOTHYECKHI pa3phlB y4acTKa UCCIELYEMOIl MPOTSKEHHOCTN).

Wtak, 4TOOBI NPUIOKUTE «YCUIINE» K JIOKAIBHOMY YYacTKy A,,.,~BaKyyma,
HEOoOXOAMMO MPUBECTU €r0 CTOPOHBI BO B3aUMHO IPOTHBOIIOJIOKHOE YCKOPEH-
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Hoe nBrkeHue. Ho, 4ToObI «1topBaTh» MaHHBIA Y4acTOK A,,.,-BaKyyMa, HE00XO-
MO, 4YTOOBI YCKOPEHUS €0 CTOPOH MPEBBICHIM HEKOE TOPOrOBOE 3HAYCHHE.
[TycTb B HEKOTOpOW 00JACTU A,,.,~-BaAKyyMa €r0 HeuiHsiss CTOPOHA IBHIKETCS
PaBHOYCKOPEHHO B HalpaBJICHUHM OCH X C YCKOpeHHeM a;. [Ipu 3ToM maHHBIN
Y4YacTOK €e METPHUYECKOM MPOTSHKEHHOCTH OMMCHIBAaeTCsl MeTpUKoH (1.7.68):

o cldf’ 2aytdtdx

a;t
2 1+ 12
¢ c

—dx® —dy? —dz*. (1.7.83)

Ha mepBBIii B3IJIs111, U3 3TOrO BBIPAKEHMS CIIEYET, YTO YCKOPEHUE d; JaH-
HOM METPHYECKOH MPOTSHKEHHOCTH MOJXKET OBITh CKOJBKO YTOJHO OOJBIINM,
T. K. IIPH HEOTPAaHUYECHHOM YBEJIMYCHUH () HUKAKUX CHHTYJIAPHOCTEH B JaHHOU
MeTpuKe He Bo3HHKaeT. Ho, cornacHo NpUHIMITY OTCYTCTBEHHOCTH (T. €. BaKy-
YMHOMY YCJIOBHIO), B 3TOH K€ 00JacTH BHEIIHEH CTOPOHBI A,,.,-BaKyyMa HEH3-
0e)XHO BO3ZHHMKAeT OoOpaTHasi peakuusi, KOTOpas BBIPAXKACTCSI B PaBHO3aMEJICH-
HOM KOHTPTEYEHHH, ONIMCHIBAEMBIM METPHKOM

2 4,2
dsg_)z _ codt _ 2a2tdtdx _dxz —dy2 —d22 . (1784)

2
1= Al
c c?

To orce camoe npoucxooum, Ko20a Mbl OYeHb pe3Ko Oepeaem MOOOU MACCUBHDbIL
npeomem monbKo ¢ 00HOU u3 e20 cmopou. Hnepmuvle ceoticmea npedmema npensimem-
8YIOM €20 MCHOBEHHOMY Nepexo0y U3 COCMOAHUA NOKOS 8 cocmosinue osumxcenus. I1o-
IMOMY ecit OOHOCMOPOHHEe BHelHee 8030eliCmeue OKA3bIBACMC A CIUMKOM PEe3KUM, MO
OaHmblll npedmem Mmoodcem Oblmb Paspyuler U3-3a 603HUKHOGEHUS OOAbUWOU 0OpaAmHOU
CONPOMUBTAEMOCIU PE3KOMY CULOBOMY B030EUCMBUIO.

CpenHee COCTOSIHME TaKOTO y4acTKa GHeuiHell CTOPOHBI A, .,-BaKyyMma, T. €.
METPUYECKOH MPOTSHKCHHOCTU ¢ CHUTHATYpO# (+ — — —), B JAHHOM Cliydae 3aja-
€TCsl YCPEIHEHHOW METPUKO
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<ds©>? = %(dsf—ﬂ +ds$?)=

(1.7.85)
2.2 2.2
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OTKyJla BUAUM, 4TO NIPU
alt?
(1:4 =1, wm |ajlt=c (1.7.86)

3HAMEHATEJH MEPBOTO M BTOPOTO ClIaraeMbIX B ycpenHeHHOH merpuke (1.7.85)
00pamlarTcs B HOJb. DTO 03HAYAET, YTO JAHHBIC CllaraeMble, NPH BHINOIHECHUH
ycnosust (1.7.86), obOpamarorcsi B 6ecCKOHEUHOCTh. HalMIo CHHTYIISIPHOCTB, KO-
TOPYIO MOXKHO UHTEPIPETHPOBATH KAK TOMOJIOTHUYECKUN «Pa3phIB» UCCICAYEeMO-
IO y4acTKa GHeuiHel CTOPOHBI A,,.,-BaKyyMa.

VYcnosue (1.7.86) MOXKHO TIpeCTaBUTh B BUIE

lay| = ¢ /AL, (1.7.87)

rae At — IpOMEXYTOK BPEMEHH, 32 KOTOPBIN IPH IBI)KEHHU C YCKOPEHHEM @)
JOCTHUTaeTCsa CKOPOCTh CBETA C.

W3 3TOro BeIpaXXeHUsI BUIHO, YTO TOMOJOTHIECKUH «Pa3pbIB» GHeUiHel CTO-
POHBEI A,,.,-BaKyyMa MOXXET OBITh JOCTUTHYT JHOO TPH O4YE€HBb OOJBIIOM yCKOpe-
HUU @) 32 KOPOTKUH MPOMEKYTOK BpeMeHH, Hampumep mpu At = 1c u3 (1.7.87)
Cle/lyeT, 4TO «pa3phiBy» HacTymaeT mpH a;~ 3-10°m/c’, mu6o npu HeGOIBIIOM
YCKOPEHHH, HO MPH OYCHb JUTUTEIEHOM IPOMEKYTKE BPEMEHH €T0 CYIIECTBOBA-
Hust, Hanpumep npu a;=1m/c’ u3 (1.7.87) cnenyer At = ¢/a, = 3-10° ¢ ~ 3,34-10*
nHeH ~ 93 rona.

Pa3peiB ogHO# U3 CTOPOH A,,.,-BaKyyMa — 3TO HEHOJHBIA TOMOJIOTUYECCKUN
«pa3pbIB) €ro MPOTSHKEHHOCTH. [l MOJHOTO pas3phiBa JIOKAJIBHOTO y4acTKa
Ap-y-BaKyyMa HEOOXOIHMMO «IOPBATH» U €r0 6HYMPEHHIOI0 CTOPOHY, T. €. MET-
PHUYECKYIO MMPOTSHKEHHOCTH C CUTHATYPOH (— + + +).

ITycTb B TOI1 %€ 00macT A,,.,~Bakyyma e€ro eHympenuss CTOPOHA JABUTACTCS
PaBHOYCKOPEHHO BJIOJIb OCH X C YCKOPEHHEM d, , TOT/Ia OHA OIUCHIBAETCSA MET-
PHUKOM:



AnreGpa curHaTyp

24,2
ds(2 =€ d; . 2aptdidy | p2 a1 dz, (17.88)
1+ aZt a%t
2 +—
¢ c

¢ cUrHatypoi (— + + +).
ITpu sTOM B HEW ke HEeM30eKHO BO3HUKAET MPOTHBOTOK, ONHCHIBAEMBIH
METPUKOI

2 4.2
ds(+)2 __ cdt 2aztdtdx +dx2+dy2+d22- (1789)
2 2,2 2.2
1_a27 1 aZt
2 2
C

Torga cpeanee cocTosiHHE PacCMaTPUBAEMOIO Y4acTKa 6HYmMpeHHel CTOpPO-
HBI A,,.,-BaKyyMa 3a/IaeTCsl YCPEIIHEHHON METPUKOMH

<ds™® 52 = %(ds}”z ds$H?)=

(1.7.90)
2,2 2,2
ast ayt
at| 41— 22 + .1+ 22 dtdx
Czdlz ¢ ¢ 2 2 2
- _ O Rha +dx"+dy” +dz",
1 a2t a§t4
i 1-—=
¢ c
KOTOpas «pa3pylLIaeTcs» P TEX Ke YCIOBUAX
2,4
ayt
=1, mm ot =c. (1.8.91)
c

Cynepniozuiust ycpenHeHHsix Metpuk (1.7.85) u (1.7.90) npu a; = a, npu-
BOJUT K BBIIIOJIHEHUIO BAKYYMHOTO yCIIOBHS

<<ds >>*=<ds™ >? + <ds©) >?=0, (1.7.92)

KOTOpOE, [0 CYTH, B JaHHOM CJIy4ae SKBHBAJICHTHO TPeTheMy 3aKoHy HeloToHa
«JeHCTBUE PaBHO MPOTHBOAEHCTBHION: ' — f~ = 0.

st pa3BUTHSI BaKyyMHBIX TEXHOJIOTHH, B YaCTHOCTH TEXHOJIOTHUH TOIIOJIO-
THYECKOr0 «pa3pbiBay KOHTUHYaJbHOW MPOTSHKEHHOCTH BaKyyMa, HEOOXOANMO
HaY4HTbCSl YNPABIATh «TECUCHUSIMM» Pa3lIMUHBIX €ro MONEepeyHbIX cioeB. JlaH-
Hast 3ajgada Oyner oOcyknmathes B TiaBe 1.9 HacTosIero MmccienoBaHUs IpU
W3JI0)KEHUH OCHOB F€OMETPU3UPOBAHHOM BaKyyMHOM 3JIEKTPOANHAMUKH.
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He menee Baxkno IPpOaHATIN3NUPOBATH IKOJIOTUYCCKUE U 3TUYCCKUEC MOCICA-
CTBUSA «Pa3pbIBOB» KOHTI/IHyaHLHOfl MPOTAKCHHOCTHU «ITYCTOTBD».

«Kaswcoaa opma umeem onpedenennviii nepuoo cywecmeosanus, a npo-
QO0IICUMENLHOCTL 2020 NEPUOOd ONPeOeTSIeMCs YUCIOM, KOMOpoe SA8ISemcs
0bpasylowum axmopom 6 cmpykmype Gopmul U KOMopoe poAHcOaemcs, camou
Kusnwto, nockonvxy Kusne — amo Coznamenvraa Cuna, u ona Huue2o He Oena-
em Hayeao, a moibKo o RPUCywum el 3akoHam. Jlaxce eciu gpopme cysicoeno
Paspyuumscsa 00 CpoKa, HCU3Hb 0yoem HpoOOI*CAMbCA 8 ACMPANbHOU Oyule
Gopmul, kKomopas He modcem ObimMb YHUUMONCEHA 00 MOMEHMA C80e20 ecme-
CMBEHH020 pasznodcenus. Buewnue gopmel 6o3nukaom 6 pesyiomame 6030€li-
cmeust JKusnu Ha acmpanvhvle opmul, U ecnu 6HeuwiHss Gopma paspyuiend,
GHYMPEHHSIL (YOpMA NPOOOdICAem CYeCm808amy U NPU ONPeoeseHHbIX YClo-
BUAX MOdICem ObIMb CESA3AHA C OCMAHKAMU PA3PYULEHHOU hopmbl, U MAKumM 00-
PA3OM MOICHO 0drcusums nocieoniooy (llapayensc [44]).

IIpome Bcero OCTaBUTH AAHHOE 3JIOBEILEE HANPABICHUE HCCICAOBAaHHM.
Ho yenoBeuecTBO Tak ycTpOEHO, YTO €ro JIHOOOMBITCTBO M CTPEMIICHHE K TIO3HA-
HUIO CTOJIb BEJIUKO, YTO OCTAHOBHUTH HTOT NPOLECC MPAKTUUECKHA HEBO3MOXKHO.

Ve celiyac aMEpUKAHCKHE Y4YEHBIE 3HAYMTENBHO IMPOABHHYIHUCH B paspa-
00TKe BONpOCa «pa3pbiBa» JIOKAJBHBIX 00JlacTel MmpocTpaHcTBa-BpemenH [12].
Jannas npoOiieMa B paMKax TEOpUHU CYNEepCTpyH Has3BaHa flop-transition (oquH
U3 BapUAHTOB IIEPEBOJIA HA PYCCKUI SI3BIK — ¢h10n-nepecmpotika Uiy Tepexoll ¢
HN3MEHEHHEM TOIIOJIOTHH).

He Benaem, uto TBopuM! Korna ke B pe3ynbTaTe HEOCTOPOXKHBIX WU He-
OCO3HAHHBIX JECWCTBUI MBI BBI30BEM HEYNpPaBIAEMBIA pacHaja BaKyyma, MOXKET
OKa3aThCs, YTO aHAIM3UPOBATH M YCTPAHATH MOCIEACTBHA Takoi Karactpodsl
OyzeT KpaifHe CIIOKHO, a MOXET OBITh, 1 HEKOMY.

Osnadenue 6aKyyMHbIMU MEXHOLOSUAMU MONCEM NPUSCCMU COBDEMEHHYIO
YUBUAUZAYUIO K KAYECMEEHHOMY mexHonIo2uveckomy ckauxy. Ta oepoicasa, ko-
MOPAsL HANPAGUM YCUNUA CEOUX VUECHLIX HA pazeumue (usuKu 6aKyymd, noiy-
YUm Heocnopumvle npeumyuwecmea ¢ >mom mupe. Ho zadaua ocmopodicHvix
Pu3uKO8 3aKNIOUACCA ewje 8 MOM, UMoObl He JONYCMUMb MEXHOI0SULECKO20
npopviea 6e3 KauecmeeHH020 U3MEHEHUSI HAUe20 HPABCMEEHHO20 J0N2d HO OM-
HOWEHUIO K «XPYNKOMY» napumemy medcoy Joopom u 310M Ha HauwleM niaxe
Boimus. Mot 0653aHb1 0cmasums 603MONCHOCHb SPAOYUWUM NOKOJLEHUAM 30275~
Hymb Oanbiue u 2nybaice Hac.

Mertpuka (1.7.85) ects omun u3 BapuaHTOB 3amucu HempomsHocumoro Mme-
a1 TBOPILIA Ha nccregyemMom ydactke A,,.,-Bakyyma

H vir V H 1T (xon)
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a2t2 a2t2
at| 1==15— + 1+~ (dedx
cdr* ¢ ¢

4.4
1At ayt?
4 1-—

¢ c

—dx? —dy? —dz? =< ds©) >? |

a metpuka (1.7.90) ectp 3anuce AHTHMMEHH Ha APYTOi CTOPOHE TOTO e MCKa-
JKEHHOT'0 Y4acTKa TIOTHOM «ITyCTOTBI»

(om) I H V vH' H'

2,2 2,2

t t

ast \/1— azz +\/1+ a22 dxdt
2 2 2 2 ¢ ¢ c’dt’
<ds™ >? =dz + dy’+ dx® + - o
6131‘4 1- a2t
-2t %
c

OTKYZAa BHIHM, YTO IIPH 3KCTpeManbHBIX yciaoBusx (1.7.76) u (1.7.91) moxamsHO
paspymaetrcs Ums Teopsimieit OCHOBBI britus. EBpetickoe mupooiryieHue
HE 3HaeT HUYEro Y>KacHee 3TOro.



