Kayatowaoscs ckana

AJIO CKA3ATD, UTO B 3TUX
K« ecrtax He PeAKOCTb BCTpe-
WUTh TaK HA3bIBAEMYIO «Kada-
IOIIYTOCST CKAJIy» — BecbMa JIOOOIIBIT-
HOe SIBJIEHUE, CYyTh KOTOPOTO B TOM, UTO
OT/IEJTbHBIN KYCOK CKAJIbl B HE3aMmaMsIT-
Hble BpeMeHa TOJy4YaeT YCTONYUBOCTD
paBuoBecusi. OH OGBIKHOBEHHO CTOUT
Ha KaMeHHOHU ILIOIIAJKe U, €CJU ero
packavyuBartb, OH, MOJOOHO <«BaHbKe-
BCTaHbKe», MPUHUMAET MEePBOHAYAJID-
HOe T0JO0KeHne. Takme CKaJibl BECST
WHOT/IA TBICSIYM TOHH, HO MOCJIYTITHBI
JIBIDKEHUI0 PYKHU 4YeJOBeKa cpeiHei
cuipl. Takasd ckaja ynactb He MOJKET,
€cJI, KOHEYHO, ee He B3OPBYT JIMHAMU-
TOM...» — 9TO CTPOKHM M3 paccKasa
Anexcanzpa I'puna «Kavatomnascs cka-

A MUTPODAHOB

.MHOI0O eCTb CTPAHHbIX
BELLe] B ropax.
AnekcaHgp puH

Jiay , TPYCTHOIT nctopuu 0 6eIHOM OXOT-
HUKE, KOTOPOMY MPEJIOKIIN 34 TPU
MIJIJIMOHA OIPOKMHYTH OTPOMHBIN Ka-
MEHHbBIII C€TOJI0, KavaloU[UilCsl OKOJIO
nosioxkeHusi pasuoBecusi. OXOTHUK,
HECMOTPSI Ha BCE CBOW YCUJIHsI, He
CIPABUJICS C 3ajladeil U COIIes ¢ yMa
(HO He ocTaBUII CBOEIT 3aTEU CTOIKHYTh
KaMeHbD).

ITorpo6yem pazobparbesi, oueMy ke
TaK YCTOWYMBA «KAUYAIOMIASICS CKAJay .

MpbI 3Ha€M, UTO /I TOTO 4TOOBI TEJIO
HAXOJINJIOCh B IOJIOYKEHUH PABHOBE-
CHsl, JIOJIKHBI BBITIOJHITBCS [[BA YCJIO-

BUSL
6EKMOPHAS CYMMA 6CEX CUl, Oell-
cmeyowux na meao, pasna nyao; (a)
anze6PauUecKas, CyMMa MOMEHMOE

6CeX CUNL OMHOCUMENLHO NPOUIGONL-
noti ocu pasuna nyao. (6)

He Bcskoe mosioxkenne paBHOBECHS
6biBaeT ycroitunsbiM. Hanpumep, nroJ-
Ka, Ha KOTOPYIO [ICHCTBYIOT TOJIBKO
CHUJIBI TSDKECTH M PEeaKIu| OIopbl, He
CTOUT CBOGOJHO HA TJIAJIKOM CTOJIE.
Xors1, ecyim UroJIKy HOCTAaBUTb CTPOTO
BepTukaabho, ycaosus (a) u (6) Gy-
JIYT BBINOJIHSIOTCS, HO TIPU MaJieiiiiem
OTKJIOHEHUH OT BEPTUKAJN BO3HUKAIOT
MOMEHTbI CUJT, OITPOKHU/IBIBAIOIIHE UTOJI-
Ky. B TO ’xe BpeMsf KHUpPIUY CTOUT
yCTOHUMBO Ha J11060i rpanu. 1 xak 6o
MbI HE YMEHbIIAJIM KUPIINY, COXPaHIs
ero opmy, KUpIud mo-mpexaemy 6y-
JIET CTOSITb Ha CTOJIE YCTOWYNBO. A BOT
Ha KPUBOH BBIMYKJIOH MOBEPXHOCTH,

Unnoctpaymsa B.BracoBa



Puc.1

Hanpumep Ha GyTOOJbHOM Msiue, KHUp-
MUY Tpy/(HEe YPaBHOBECHTb, 4YeM Ha
IIJIOCKOCTH MJIM BOTHYTOH HOBEPXHOC-
ti. Takum 06pazom, yCTOHYNBOCTD PaB-
HOBeCHsI Tejla Ha ONope 3aBUCUT OT
dopmbr Tea (TouHee — ero OCHOBa-
HUS) U OT TIOBEPXHOCTU OMOPBI.

Uto6bl BBIBECTU KPUTEPU yCTOU-
YMBOCTH, OOPATHMCS CHOBA K Kavaio-
mieiics ckaje WA K KaMHIO W pac-
CMOTPUM CJIy4ail, KOT/la KaMeHb 1 OMO-
pa B 06JIaCTH COIIPUKOCHOBEHUS NMe-
ot cdepuueckyio dhopmy. (B Ipumo-
JKEHUM K CTaTbe BBOJMTCS IIOHSITHE
KPUBU3HBI [TOBEPXHOCTH M paccMmar-
pHUBaeTCs pelleHne JToi 3aaduu s
Tes MPOM3BOJIbHON dopmer.) Bymem
MIPe/IIoJIaraTb, 4To KaMeHb U OIopa,
Ha KOTOPOIl OH CTOUT, CTOYUJINCH WUJIK
O0OBETPUJIUCH U CTATH TJIafKuMu, 6e3
CKOJIOB M BBICTYIIOB, TaK 4TO 00JIaCTh
KOHTaKTa KaMHs C OINOpPOH MaJja |
MOKeT ObIThb HpUHSATA 3a Touky. Ha
pucynke 1 IOoKkasaHO cedyeHHe KaMHS
1 OIOPbI BEPTUKAJIBHON IIJIOCKOCTDIO,
MIPOXO/ISINIEH Uepe3 TOUKY UX COIpHU-
xocHoBerns (touxa C); 3mecs O nu
O' — 1ueHTpbl chepuvyecKnx MOBepX-
HOCTEl KaMHSI M OHOpbl B 06JIACTH
KOHTaKTa, ¥ © R — UX COOTBETCTBYIO-
mue pajuycbl. [l paBHOBecus: KaMm-
HsI HeOOXOIUMO TIPEK/IE BCErO, YTOOBI
ero nenrp tskectn (touka P) seskan
Ha Beprukaau OQ'; 1IpU 3TOM YCJIO-
Bug (a) u (6) sbmosmsorcs. Ilo-
CMOTPUM, K 4YeMy IIpUBeJeT HeGOJIb-
1I0€ OTKJIOHEHWE KaMHsSI OT IepBOHa-
YaJIbHOTO TOJIOYKEHHS.

[Tyctp B pesysbrate OTKJOHEHUS
MOJIOJKEHNE KaMHsI Ha OIope CTajlo
TaKUM, KaK Ha PUCyHKe 2; 31ecb Q —
TouKa nepecedenus npsamoit PO c Bep-
TUKAJbIO, MPOXOSAIIel yepe3 Touky A
— HOBYIO TOYKY KOHTaKTa KaMHS C
onopoit. Ecomm Touka P oxaskeTcs mpa-
Bee BepTuKain AA', TO MOMEHT CUJIBI
TSIPKECTH OTHOCHUTEJIBHO TOYKH OTIOPBI
A G6yzer crioco6CTBOBATh AajibHeliine-
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KAUAIOIMIAACA CKAJTA

Puc.2

My OTKJIOHEHMIO, M KaMeHb YKe He
BEPHETCSI B NIePBOHAYAIBHOE MOJIOXKe-
nue. Ecoim ke Touka P okakercs Jiesee
Beprukamun AA', MOMEHT CHJIBI TSKEC-
T Oy/IeT BO3BPAIIaTh KaMEHb B IIEPBO-
HAvyaJIbHOE TOJIOJKEHHEe. A 9TO 3HAYMT,
YTO paBHOBecHe KaMHs Oy/leT YCToWYn-
BbIM.

Urak, ecim CP < CQ, TO paBHOBE-
cue ycroitunBoe. [TocMoTpum, Kak mpu
9TOM CBSI3aHbI MEK/Ly CO60ii BeJMYMHDI
CP, R u r. B tpeyrombaunke OAQ (cm.
puc.2)
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Hac wunTepecyior majibie OTKJIOHEHUS
KaMHSI OT MOJIO)KEHWS] PaBHOBECHSI.
ToBopst «MaJioe OTKJIOHEHHE> , MbI HME-
€M B BUJLY, YTO PACCTOSIHUE, <ITPOXOJIH-
MO€» TOYKOU KOHTAKTA HA TIOBEPXHOC-
i onopsl, T.e. agyra C'A (u, cienoba-
tesbHo, ayra CA, pasuas C'A), Maio
110 CPaBHEHUIO C pajguycamu 7 U R
MOBEPXHOCTEH KaMHS M OMOPBI. A 9TO
U 03HAYAET, YTO YIrJabl O ¥ [ MaJbl,
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JL1s MasbIX YTJIOB, KaK U3BECTHO, CHU-
HYC yTJIa ¢ XOpOIIell TOYHOCTBIO PaBEeH
camomy yriay. Iloatomy BbIpakenue
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YCJIOBHE YCTOHYNBOTO PABHOBECHSI KaM-
H4, T.e. ycaoue CP < CQ, 3anucbiBa-
eTcs B BHUJIE HEPABEHCTBA

Ry
R+7r’

Ec/iu 110BEPXHOCTH ONOPbI  MMEET
BOrHYTY10 (hopmy ¢ paguycom R (dop-
My BHYTpeHHEH MOoBepXHOCTH cepbl
paamycoM R), TO yCIOBUE yCTOHUNBO-
O PaBHOBECHSI KAMHsI Ha OIIOPE BbITJIsI-
JIUT TaK:

CP < 2)

Ry

R-r’

CP< (3)
(ITonpoGyiite BBIBECTH 3TY (DOPMY.JIY
CaMOCTOSATEIBHO. )

OTMeTuM Temepb CJIeAyIoNee BaskK-
HOe 06CTOATENbCTRO. JlomycTiM, uTo
PaBHOBECHE KaMHSI Ha OIOpe YCTOWUH-
Boe. Toryia Ipu OTKJIOHEHUN KaMHsI OT
MOJIOKEHUsT DABHOBECHS BO3ZHUKAET
MOMEHT CHUJIBI, TPEMSATCTBYIONHME TO-
MY OTKJIOHEHUIO: y CHJIBI TSZKECTH OT-
HOCUTEJIBHO HOBOW TOYKHU OTOPBI TIOSIB-
asercs redo (eM. puc.2). Yto6bl yaep-
’KaTb KaMEHb B HOBOM TIOJIO’KEHUU He-
MOJIBUKHBIM, TPEGYEeTCsT TPUIOKUTD
BHEIHIOW CHJIY, TAKYI0, YTOOBI €€ MO-
MEHT OTHOCHTEJIBHO HOBOW TOUKH OTO-
PbI GBI PaBeH MO BEJUYMHE U TPOTH-
BOTIOJIOYKEH TI0 HAIIPABJIECHUIO MOMEHTY
CHJTBI TSIKECTH; BEJIMUMHA U HAIIPABJIE-
HUE HTO¥i CUJIBI OTIPE/IEIAIOTCS YCIOBU-
em (a). CaemoBaTesbHO, HaXKe IS
HEGOJIBIIOTO OTKJIOHEHHUS TeJaa OT TMO-
JIOKEHUST YCTONUMBOTO DABHOBECUS
HEOOXO/IMMO COBEpIIUTh PaboTy TIPo-
TUB CHJIBI TSDKECTH. JTa paboTa Uiaer
Ha YBEJUUYEHUE TOTEHIINATLHON Hep-
ruu Tesa. A 9TO 03HAYAET, UTO B MOJIO-
JKEHIU YCTOWYMBOTO PABHOBECHS TMO-
TEHIUAIbHAST YHEPTHS TeIa UMEET MU-
HUMAJIbHOE 3HAUEHUE, MU, 9TO TO HKEe
caMoe, TIEHTDP TSDKECTU Tejla 3aHUMAeT
HanHu3IIee nogaokenue. [loatomy ye-
gosue (2) MOKHO BBIBECTH MHAUe, TI0-
CMOTPEB, YTO MPOUCXOAUT C IEHTPOM
TSDKECTH KAMHSI TIPH €r0 HeGOIBIIOM
otkonennn (cM. ympaxuenune 1).
Takne [Ba PasJMYHBIX TOAXOA K pe-
IIEHNIO TTPOGJIEMBI  YCTONIMBOCTH HK-
BUBaJIeHTHBI. ECin KaMeHb cerka ot-
KJIOHUTH OT MOJIOKEHUS YCTOHINBOTO
DaBHOBECUS W He yJEPKUBATh €ro B
HOBOM TIOJIOKEHUM, OH BEPHETCS Ha-
3a/, <«IPOCKOYMT> (110 MHEPIHHU) 1O~
JIOYKEHUE PABHOBECUS, CHOBA BEPHETCS
K HEMy U T.[., T.e. KaMeHb Oyjer
COBEpIIAaTh KOJEGAHUSA OKOJIO TIOJIOKE-
HUSL YCTONYMBOTO PABHOBECHSL.

Ecmu HeGosbIIOE OTKJIOHEHHE Tesa
OT TOJIOKEHUSI PABHOBECHSI TIPUBOJIUT
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K TOMY, YTO LIEHTP TS’KECTU €ro OIyc-
KaeTcsi, paBHOBECHE TeJa HEyCTOWYN-
Bo. Ilpu ManeiineMm OTKJIOHEHUU BO3-
HUKAEeT MOMEHT CHJIbI TSDKECTH, [eil-
CTBYIOIIEHl B CTOPOHY OTKJOHEHHS U
CTPEMSIIINIICS ero yBeJMYuTh, U TeJO
<OTIPOKH/IbIBAETCSI> .

BeiBatoT ciryyan, Korjia OTKJIOHEHUE
TeJa OT TIOJIOKEHUSI PAaBHOBECHSI He
M3MEHSIET BBICOTY IEHTPA TSYKECTH TeJa
HA/l TOYKOIl OIOPbI, — TaKoe IOJI0Ke-
HUE Ha3bIBAIOT 6e3pas/IMYHbIM PABHO-
BecueM. B 6e3pasziimuHOM paBHOBeCHU
HAXO/UTCSI, HAIPUMEP, OJHOPO/HBII
HIAPUK HA TOPU3OHTAJLHOH IJIOCKO-
cTh. 3aMeTuM, 4TO KOT/Ia paBHOBECHe
6e3pasnmyHoe, a TeJIO U o1opa B 00.1a-
CTH KOHTaKTa uMeloT cdepuyeckue
(popMbI, BBITIOJIHSETCS] PABEHCTBO

Rr

R+7’ @)

CcP =

KOTOPOE CIIPABE/JINBO U JUISI OJHOPO/I-
HOTO IIapUKA HA TOPU30HTAJIBHOI T1710C-
KOCTH, €CJIM CUnTaTh, uT0 R - o . Ho
Gy/leT JIM 9TO COOTHOIIIEHNE JIOCTATOY-
HBIM yCJIOBHEM 6€3pasJIMyHOr0 PaBHO-
Becusi? OkasbiBaercs, Het. [IpuBenem
XOTs1 Gbl OJIMH IIPUMEP, KOT/Ia yCJIOBHE
(4) BbImoOsIHAETCS, a paBHOBECHE Tesla
HeycroiumBoe. PaccMOTpUM Teso mra-
poo6pasHoit hopMbl HA BepIIuHE 3aK-
pensieHHoi cdepbl TOTO >Ke pajuyca,
IIPU YCJIOBUH, UTO [EHTP TSXKECTH TeJsa
HAXO/UTCSI HA IOJIOBUHE €ro pajinyca
r, T.e. CP =r/2. Herpyano mokasaTb
(npozenaiite 5T0 CaMOCTOSATEBHO) , UTO
paBHOBecue Tesa Ha cdepe HeyCToun-
Boe, xors coornomenue (4) crporo
BoinosiHsiercst. Ilpn 060M KOHEUHOM
yIJIe HAaKJOHA TeJa OT PAaBHOBECHOTO
TIOJIOKEHUS TIEHTP TSIXKECTH TeJIa OIyC-
KaeTcst, 1 OHO CKATbhIBAETCsI co cpepbl
(cM. ynpasuenne 2).

OO6paTuM BHUMaHME HA TO, YTO IIPH
BbIBO/IE KPUTEPUSI YCTOHYMBOCTH Mbl
paccMaTpUBaJIM  MaJible OTKJIOHEHUS

Puc.3

KBAHT:- 2000/Ne?2

TeJIa OT TOJIO3KEHHST PABHOBECHUST 1 YUH-
THIBAJIM B PacyeTax JIMIIb JIMHEHbIe
YJIeHbl, NPONOPIUOHAJIbHBIE O . B jn-
HEWHOM TIPUOJIMKEHUH TeJIO WJIU CHC-
TeMa TeJl MOTYT HaXOJUThCs B Ge3pas-
JIMYHOM PAaBHOBECHH, HO KOT/IA MbI [TPU
6ojiee TOUHBIX pacyeTax y4YUTbIBAEM
YJIEHbI BBICHINX TOPS/IKOB, HAIIPUMEP
MPONOPIKUOHAIbHBIE O™, A~ U T.JA., TO
PaBHOBECHOE TIOJIOJKEHUE 0 pacyeram
OKA3bIBAETCSI HEYCTOWYMBBIM, 4TO M
HaGJII0/IaeTCs HA TPAKTHUKE.

Teneppb HaM TOHATHO, 4YTO TaKoe
«KA4aromasicst CKaaa»: 9T0 BePTHKAJIb-
HO CTOSIIIMI KaMeHb € HU3KO PaciioJio-
JKEHHDBIM 1IEHTPOM TSPKECTH M GOJIb-
UM PaJInyCOM KPUBHU3HBI OCHOBAHUSI.
Otkaonenne xkamus (pasia, B HEKO-
TOPBIX MpEIeNax; CM. yIpasKHeHue 2)
MPUBOJIUT K €ro KoJeGaHUSIM OKOJIO
MoJIOKeHUsT paBHOBecus. Kauaromas-
Csl CKaJla — 9TO KaMeHb-MasiTHHK.

Koneuno, Hesierko pykoit «cpenneit
CHJIBI» PACIIATATh OIPOMHBII KaMeH-
HbII ¢T0J10. /]eJ10 He TOJIbKO B TOM, UTO
y Kavaioreiicst ckasbl 60JIbIast Macca
U, 119 TOro 4TOOBI COOOLIUTD €1l 3aMeT-
HOE YCKOpPEHHE, HYKHO IPHUJIOXKHUTD
ouenb Gosbinyio cuiy. M3-3a medop-
MalMy OHOpbI 10/l JIeHCTBHEM Beca
KaMHsSI MOTYT BO3HHMKATb CHJIbI peak-
UM, TPENSATCTBYIONINE OTKJIOHEHUIO
CKaJibl OT BepTuKaau. V1 Tem He MeHee,
Kavalolyecs CKaJbl UM, M0 KpalHei
Mepe, OOJIblINE Kayalolnecss KaMHH
(rocking stones) cymecTByioT B mpu-
pozie. MoskeT ObITb, 1 BbI CPe/in KaMeH-
HBIX BAJIyHOB BCTPEYAJIM HEYTO M0J006-
Hoe?

Pacckas A.lpuna «Kavaomascs
ckasay nosBuics B 1915 roay B xKyp-
nane «20 Bex». OTtkyaa I'pun ysuaa o
Kavalougericsa ckane? I[lo Bcell Buam-
MOCTH, TEPBOMCTOUYHUKOM JUISI HEro
nocayxkuaa kuura .1.Ileperbmana
«3annMaresnbHas pusnKay, epBoe n3-
JlaHue KOTOpoii BbINLIO B cBeT B 1913
rojly M cpasy e CTajo
OIIeJIOMJISIIONIE  YCIIell-
ubiM. [lepesbman momec-
THUJI B 9TOH KHIKKE KOPO-
TEHbKYIO 3aMETKY O Kaya-
foIIelcs cKajae, HaXO/sd-
meiicss B OKPECTHOCTSX
ApPreHTHHCKOTO0 MOPCKO-
ro nopta baxusg-Baanka
(puc.3). Oco6eHHOCTHIO
Kadalolencs: CKaJbl U3
baxus-Baanku 6bL10 ee
HerpepbIBHOE ME/IJIEHHOE
JIBIDKEHHE M3 CTOPOHbBI B
CTOPOHY, HPEe/I0JIOKN-
TEJIbHO U3-3a HEOIHOPO/I-

HOTO HarpeBa CKaJibl COJHEYHBIMU JIy-
YaMK WM OXJIAK/EHUs, KOTOPbIE IpH-
BOAMIN K HEGOJIBIIOMY OJIy KIAHUIO
MOJIOKEHUST 1eHTpa TspKecTH. sKaub,
YTO ATOT 3a0aBHbII CIOXKET BbIIAT U3
60J1ee O3/IHIX U3LaHnl « 3aHUMaTe b~
Hoit (bU3MKU> .

PaccMorpum Tenepb npuMepbl, Ko-
TOPbIE He TPEOYIOT Iy TEIIeCTBUS B TOPbI,
HO T10 CBOEH MPUPOJIe OHU TaKue JKe,
KaK Kayaromasicsl cKaja.

Ilpumep 1. Y oaHOpoaHOTO IApa
HEHTP TSIPKECTH COBIIQ/IAET C TeOMETPH-
YEeCKUM I[EHTPOM, II03TOMY IIap Heyc-
TOWYMB Ha BBINYKJOW TOBEPXHOCTH.
O/HaKo, ecan y mapa cpe3aHa <«Bep-
XYHIIKa», OH MOJKET CTOSTh YCTOWYNBO
Ha BepIINHE BBIITYKJOH MOBEPXHOCTH
(em. ympaskaenue 3).

Ilpumep 2. 3abaBHasi jeTckast Wr-
pYIIKA <«BaHbKA-BCTAHbKA» HAIIOMU-
Haer npumep 1. Kycok cBunia wnian
CTaJIM, CIIPSITAHHBIN Y MAapoo6GpasHoOro
OCHOBAHUSI «BAaHbKU-BCTAHBKU», TIPU-
JIaeT UTPYIIKE YIUBUTEIBHYIO YCTOIi-
YUBOCTD.

A Bce s 3HAIOT, YTO y <«BaHbKH-
BCTaHbKU» ObLIH (2 MOKET OBbITh, €CTh
Koe-rZe M ceiddac) POACTBEHHUKU?
«bbio Korpa-to Ha cBere BajIATH
IISITh OJIOBSIHHBIX COJI/IATUKOB. Bee oHn
ObLIM CHIHOBBSIMH OJIHOW Marepu —
CTapoil OJIOBIHHOW JIOXKKM — M, 3Ha-
YUT, IPUXO/UIUCD JAPYT JAPYTY POJHbI-
Mu 6parbsiMu. OHE GbLJIN OY€Hb Kpacu-
BbI: PY’Kbe Ha TLjIeve, Ipy/ib KOJEcoM,
MYH/JIUP KPacHblil ¢ cuHuM. Uyz0, 4To
3a COJIJIATUKU...» ITO — CTOHKUE OJIO-
BSIHHDBIE COJIJIATHKY M3 CKa3Ku AH/Ep-
cena. [loueMy MX Ha3bIBaJIU «CTOMKU-
mu»? HaBepHoe, notomy, 4to Kak Obl
UX HU HAKJIOHSLJIM, OHU BCeT/la BO3Bpa-
IIQJICh B BEPTUKAJIbHOE MOJIOKEHHE.
Korza orkpbiBasm KOpoOKy, B KOTO-
pylo GbLIM YJIOXKEHBI TaKue COJJATh-
KM, BCE OHU BCKAKMBAJU CJOBHO IO
koManzie. Kaxpiii cojaTuK KpernuJi-
Cs1 Ha TJIJIKOM CPe3e CBUHIIOBOI TOJTY-
cepbl U CTOSLT YIUBUTEIBHO YCTONYN-
BO.

Ilpumep 3. Kax wusBecTHO, O/HO-
poaHbIil ssmunicons Bpamerns (wam
BBITSHYTBINA cepons), T.e. TeIo Bpa-

HEHUST KPHBOI (yc/a)2 + (y/b)2 =1
BOKpyr Gosbumioit ocu X(a > b), we
MOJKET CTOSITh BEPTHKAJIBHO HA ILJI0C-
KOCTH CTOJIA: PAJNyC KPUBU3HBI B BEP-
IIUHE HJUIMNCOMAA, WM, YTO TO 3KE
camoe, paauyc cdepbl, KOTOpas ar-
poxkcumupyer (GopMy MOBEPXHOCTH
Tejia B BepIIMHE, PaBEH bz/a, B TO
BpEMsI KaK HEHTP TSKECTH HAXOJUTCA



Ha BBICOTE, paBHOH a. Kputepnit yc-
toitunsoctu (2) He BomosHgeTCst. Ho
4yro GyJeT, ecJu 4yTb-4yTb M3MEHUTD
opmy smmurniconna? [latcknit mare-
matuk [Tt Xaiin npugymas teio Bpa-

MEeHus KPUBOIi
2,5 2,5

—_ + 2 =1

a b
([ oTpULATENBHBIX X M Yy B 9TOM
dhopmyse GepyTest BHAYEHUS MOZLYJISL).
[Tpu ynaunoMm 1momGope BbICOTBI @ U
mupunbl b (Hanpumep, 5 1 4 ¢M coOT-
BETCTBEHHO) TaK HAa3bIBAEMbIH CyTie-
pasmniconsi XaiiHa CTOUT YCTOHYUBO
Ha TOPU3OHTAJbHOW IIJIOCKOCTH HAa
JI060M U3 CBOMX MOJIIOCOB.

MosKHO TTOKa3aTh, YTO ATHM Ke CBOI-
CTBOM YCTOHUYMBOCTH 00JIaJIa€T BCSIKOE
O/THOPO/IHOE TEJIO BpAIIEHHUs KPHUBO
(x/a)" +(y/b)" =1 BoKpyrocu X, ecim
n>2wua>b> 0. Illpn 6osbnx n Tejo
MOXO0Ke Ha IUJIUH/P C 3aKPYTJIEHHBIM
JITHOM 1 BEPXOM — 4YeM He IO/XO/IsIast
MoJeb Kavatoteiica ckasbl? U axcrre-
PUMEHTHPOBATH C UCKYCCTBEHHOI CKa-
JIOU KyJa Jierde, 4eM C HaCTOSIIEi.
[Tpasja, BepHO M TO, YTO <«JIydYIlle TOP
MOTYT OBITb TOJBKO TOPBI...» M YTO
OY€Hb MHTEPECHO PACKAUYNBATh HACTOSI-
1ye KaMeHHbIe BaJyHbl Ha CBEKEM
BO3/IyXe B pycJie KaKkoii-m6o repecox-
el TOPHOH PeUKu.

B 3aksrouenne OTMETHM, UYTO MPO-
6JsieMa yCTONYMBOCTH PaBHOBECHS TeJl
— odYeHb cTapasi npobsemMa, KOTOpPOil
3aHUMAJIMCH YUEHBIE IPOIIE/IITNX SIOX.
Taxk, 9.Toppuuesnnu B 1644 roy chop-
MYyJINPOBAJ KPUTEPUIl yCTONUYUBOTO
PaBHOBECHST CHCTEMbI [IBYX TeJI B I10JIe
TsikecT, Kotopblit X.Iioiirenc 0606-
MIMJ HA CHCTEMY M3 HECKOJIbKUX TeJ
(nmpunrun Toppuuesm). B 1788 roay
JK.Jlarpamx foKasaa TeopeMy, OIpe-
JICJISIONIYI0  JIOCTATOYHOCTD  YCJIOBUS
paBHOBecHsI cucteM; 6oJiee CTPOroe J10-
Ka3aTeJbCTBO HTON TEOpPeMbl MPUHA/I-
aexxur II. lupuxnae. CormacHo Teope-
Mme Jlarpamxka—/lupuxie, ecam IMOTEH-
1MaJbHAs SHEPIrHusl M30JUPOBAHHOM
CHCTEMbl B IIOJIOKEHUN PaBHOBECHS
nMeeT MUHHMYM, TO TOJIOJKEHHE PaB-
HOBECHSI CUCTEMbl yCTOIUYHMBOE.

MpumeyaHue (o Teopeme dunepa)

B cratbe Mbl paccMorpesin cayvai, Korzaa
CKaJsIa 1 oropa B 06JIaCT! KOHTAKTA UMeJN
chepuueckyio ¢opmy. Boobuie roBops,
KaMHH, JlasKe TJIaJIKie, BOBCe He 00s13aHbl
ObITH IIapaMi WJIH UMeTb chepuieckue
ocuosanusi. Kak ke Torja paccMarpuBartb
3ajaqy 006 yCTOIYMBOCTH PaBHOBECHUS CKa-
Jbl? 3/1ech HAM Ha MOMOIIb MPUJIET ITIPo-
cTasl reoOMeTpUYecKast ujesi, COCTosas B

3 Ksaut Ne 2

KAUAIOIMIAACA CKAJTA

TOM, 4TO JIIOOYIO IJIOCKYIO TJIAJIKYI0 KpH-
BYIO B KaKOU-nGO POU3BOJIBHON TOUKe A
MOXKHO alllIPOKCUMUPOBATh HEKOTOPOIl OK-
PY’KHOCTBIO, PaJyc KOTOPOIl HasblBaeTcs
paycoM KpHUBHU3HbI KPUBOil B Touke A.
Torza sazaua npo Kaualoulylocs CKaly,
KOrjJla KaMHU He KpYTIJble, CBEJEeTCS OISTDb
K UCCJIE/JOBAHUIO PABHOBECHS KPYIJIbIX TEJL.
Wrak, 1o nopsiaky.

Yro6bl KOJIMYECTBEHHO OIEHUTb POJIb
opmbl Te1a B 061aCTU KOHTAKTA € OTIOPOI,
ompe/eauM Hekoropble nousartud. Ilycrb B
mwiockoctu XY nawa kpusas [, A — Touxa Ha
9TOU KpUBOii, A — 6Jm3Kas K Heil Touka,
Tak uyto Al — AJuHA JayTH AA1, AB — yroa
MEK/y KacaTe/JbHbIMU eK KPUBOI B TOYKAX

A

An A . Ortnowenue E Ha3bIBaeTCS Cpe/l-

Heil KpuBUM3HOIL Ha yyacTke AA,, a npezen
9TOTO OTHOILIEHHS, KOI/la Touka A, npul/m-
1

skaeres K A, o603HauaeTcs 1 Ha3bIBa-

() o A
eTcsi KPUBU3HON KPHUBOU B TOuKe A:

1
— =lim— nmpu Al, -~ 0.
P, Al P 4

KpuBusna mmeer pasMepHOCTb, 06pPATHYIO
JUIIHe, a BeJMYUHA P, 110 ONpeJeseHuI0
SIBJISIETCST PAJUyCOM KPUBU3HBI KPHBOW B
Touke A. OKpy>KHOCTb PaJycoM P, , IIPO-
BejleHHast yepe3 TOUKy A u sobble ipyrue
JiBe OJIU3JIeKanie K Heit TOYKu KpUBou /,
HA3bIBAETCSI COIIPHKACAIONIEH OKPY)KHOC-
TbIO, a IIeHTP OKpYyHOCcTH O, Ha3bIBaeTCS
[EHTPOM KPUBU3HBI KPUBON [ B TOuke A.

HerpysHo jorajaTbesi, 4TO OIpe/ieseH-
HOe TakuM 06pa3oM IOHSTHE KPHBU3HBI
JIMHUM 1I03BOJISIET CY/UTh KOJIMYECTBEHHO,
CKOJIb CHJIBHO M30THyTa KPHBasl B 3a/laH-
HOIl TOUKe, WJIH, APYTUMU CJIOBAMHU, CKOJIb
CHJIBHO OHA OTJINYAETCS OT IIPSIMOM JIMHUY.
¥ upsimoii kpususna pasha myo (A8=0).
Jlna oxpysknoctn (pagmycom R) Al =
= RAB, T.e. 9TO KpuBasg C IHOCTOSIHHBIM
pajiiycoM KpUBU3HBI P = R, a KpUBH3HA
OKPY’KHOCTH €CTb BeJMYNHA, 00paTHas pa-
Juycy.

Kak npaBuso, kpuBu3Ha KPUBOW HM3Me-
HSIETCs1 OT TOUKH K Touke. Hanpumep, y tax
Ha3bIBaeMOoi uapaéomﬂ3 2Hefmﬁ, OIIMChIBae-
MOil ypaBHEeHUeM y = X, PaJillyC KPUBH3-
Hbl B Touke x = () paBen 0 u 6bICTPO pacTeT
c yBeamdenumeMm x 1o dopmyne R =

= \/;(4 + 9x)3/2/6. YV o6brunoii napa6oibt

JN3/2
y=x R:(1+4x2) /2_

[lnst Tex, KTo 3HAKOM € npaBuaMu aud-
(bepennmpoBaHusI, yKaskeM, 4TO €CJIM KpH-
Bas [ 3ajama ypasnenmnem y = y(x) , TO

1 i

=g, e y' u y" — TepBast
p(x) (1 +y'2)

un Bropast npousBojubie (yHkimu y(x)

1o x.

C HOMOIIBbIO NOHSTHS KPUBU3HbBI JIHHUH
MOKHO OIIPE/IeJIUTb KPUBU3HY KaKoil-1m6o
nosepxuoctu S B gannoii touke C. Ilpose-

9

JeM B Touke C KacaTesbHyIO K II0BepXHOC-
TH mockocTb P. Jlio6as 1pyrasi miocKocTb
L, npoxoxamas uyepes C 1 HepHeHaUKY-
JipHasl IJIOCKOCTH P, 1epeceder 1OBEpX-
HOCTDb .S 110 HEKOTOPOil KpuBoil /, , umero-
mell B Touke C paguyc KpuBU3HbI R. ITa
KpUBasl Ha3blBACTCS HOPMAJbHBIM CEUCHU-
eM nosepxuoctu S. fAcuHo, yro snavenus R
MOTyT ObITb, BOOOIE TOBOPS, Pa3JIUYHBI
JUISL PA3HbIX HOPMaJIbHbIX cevyenuit. Hau-
6outblilee 1 HaMeHblllee 3HaUeHUsT R cpean
BCEX BO3MOXKHDBIX HA3bIBAIOTCS IJIABHBIMU
paauycamu KpuBusHbl R, u R, 1mosepxno-
ctu.S B Touke C, IpHYeM COOTBETCTBYIOLIIE
UM ILJIOCKOCTH L1 u L2 Bcer/ia epleH/iuKy-
JISPHBL JAPYT PYTY, a kpuBu3Ha 1,/ R 1po-
U3BOJIBHOIO HOPMAJIbHOIO CEYEHHs BbIpa-
skaercs uepes R, u R, 1o ¢opmye

1 cos (0] . sin’ 0]

R R R,

)

rae ¢ — yrou, o6pasoBaHHbIN paccMaTpu-
BaeMbIM HOPMaJIbHBIM CeYeHHEM C ILJIOCKO-
crbio L,. ITo yTBEpiKAeHMe HOCUT Ha3Ba-
HUe TeopeMbl Jiljlepa, BepHee — 3TO ee
coBpeMenHnas (opMyIUPOBKA.

Teopema Diiiepa yka3blBaeT I1yTb, Kak
HUCKaTb pellleHue 3afauu 1 Kamuell He-
[IPABUJILHON (POPMBI, KOT/IA TJTABHbIE Pa/IILy-
cbl KpuBusubl R, R, u r , 7, B Touke
KOHTAKTa He PaBHbL HONApHO JAPYT APYTY.

[TonpoGyiite Tenepnb, Hampumep, chop-
MYJIMPOBATh KPUTEPHil YCTOHMYMBOCTU CKa-
JIbI, KOIJla CKaJa U Ollopa — BBIIYKJbIC
BaJIyHbl HelpaBUJIbHON (HOPMBI.

Yupaxknenusa

1. BoiBemure yeaosue (2), ucnonbsys
TOT (PaKT, 4TO B IOJIOXKEHUH YCTOHUYUBOIO
paBHOBeCHUsI IOTEHIMAIbHAS SHEPTUs Tesa
MHUHUMAJIbHA.

2. «Banbka-BcTaHbKa» CTOUT HA BepIIU-
He HeIlo/IBIXKHOrO 1apa. Pajuycer mapa u
OCHOBAHMSI <«BAHbKU-BCTAHBKM» OJINHAKO-
Bbl M PaBHbI 7. MaKCUMaJIbHBINA yroJ, Ha
KOTOPBIIl MOSKHO OTKJIOHUTb OT BepPTUKAIN
UTPYIIKY TaK, 4TOObI OHA He yIIasa C 1apa,
pasen o (mpockambabianus mer). Haii-
JITe, T/Jie PACIOJIOXKEH IEeHTP TSKeCTH
«BAHBKU-BCTAHBKIY .

3. [Moyuiapue pajgnycoM 7 CTOUT YCTOM-
YMBO HA HEIOJIBIYKHOM IIIape pajinycoM R,
ecsin BbInosingercs ycaosue r < 0,6R. e
PACIOJIOKEH LEHTP TSKECTH HMOJTyIIapHs?

4. Tlpu BoiBoE hopmyibl (2) pesoia-
rajloch, 4TO JIBIJKEHHE KaMHs — 3TO Kaue-
HUE 10 NoBepxXHOCTH onopsl. [lomycrum,
YTO TPeHHEe YMEHbIINJIOCh HACTOJIBKO, UTO
KavyeHHe CTaJI0 COIPOBOK/AATHCS IIPOCKAIIb-
3bIBaHueM. Kak aTo orpasuTcs Ha yCTonuu-
BOCTU PAaBHOBECUsI KaMHsI?

5. BO3MOKHO Jiit OLPOKHHYTH KAYaioliy-
10csl cKaJy?



