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Ha3LIBAOTCA 110 OTHOLEHHIO K HHM edaumrsimy. OUeBHAHO, YTO OHM TaKKe He Jexar
B oguol mwiockocTh, [Tokasath, uto
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§ 8. Crenenn cBoGoasl H 00OGUIEHHBIE KOOPAHHATHI

1. TlosoxKeHue TOUKY B NPOCTPAHCTBE MOXKHO 3a1aTh TPeMsl NPsIMO-
YIOJBHBIMH KOOpAHHATaMH X, ¥, Z. HO 3T0 MOXHO clenatb ¥ HHaue.
Hanpumep, BMecTo nNpAMOYrOJBHBIX MOMHO B3ATb HOASpPHbIE WIH
Kakue-mbo Jpyrue koopAnHathl. CymlecTBEHHO, OJHAKO, YTO IpH
Mo6oM BBIOOpE YHCJIO HE3aBHCHMEIX KOODRHHAT, TpeGylomuxcs s
OJIHO3HAYHOTO OINpejie/IeHHs TIOJIOXKEeHHs TOYKH, KOTopas MOKeT Iepe-
MeIaThCsl B NPOCTPAHCTBE KAK YrOAHO, PaBHO mpem. [1po Takyw TOUKY
rOBOPSIT, YTO OHA 00JIaflaeT mpems CMENEHAMU C80600sL.

MoxKeT c1yyuThCs, YTO NepemelleHye TOUKH B 3afaHHBIX YCJIOBUSX
He MoxeT ObITh KakuMm yropHo. PaccMOTpHM, HampuMep, MaseHbKHH
LIapUK, NPHBA3AHHBIH K KOHIYy HepacTAXKHMOH HUTH, APYrod KoHeil
KOTOpOH 3akpenJeH (MatemMaTnyeckuil MasATHUK). Ecau nuth Harasyra,
TO IIAPHK MOXKEeT NepeMelaThCsl TOJIBKO 110 IIOBEPXHOCTH chephl ¢ UeHT-
POM B TOUKE 3aKpeleHHsi. MOXKHO TIPHBECTH MHOTO JPYTHX TPHMEDPOB,
B KOTODBIX MaTepuajbHasfd TOYKA Bce BpeMs BBIHYXKJAEHA HaXOAHTBCH
Ha Kaxoi-1u60o 3ajlaHHO# NTOBEPXHOCTH. B nono6HLIX cayuasx roBOparT,
YTO Ha ee JBHKEHHe HaAodcerbl c8s3u. KOOpAUHATH x, Y, z TAKOH TOUKH
IOJIKHBL 'VIOBJIETBOPSTH COOTHOIUEHHMIO BHia f (x, y, 2) = 0, Koropoe
ABJAETCS] YpaBHeHHeM paccMmarpuBaeMmoil NoBepXHOCTH. Buay storo
HE3aBUCHUMBIMH OCTAIOTCS] TOJBKO JBe KOODAHHATLI, HANpUMEpP X H 4.
Tperpsi KOOpAHHATA z MOXKeT OBITH BbIYMC/ICHA U3 ypaBHEHUS CBs3eH
f(x, 4y, 2) = 0. B 3Tux csy4yasx roBopdT, YTO Touka objajaer O08yMs
cmenersamu c8o600sL.

Ec/au Touka MOXKeT IiepeMeliaThCsl TOIbKO BAOJIbL KakoH-1H00 3a7aH-
HOH KPHBOH, TO YHCJIO He3aBHCHMBIX KOODAHHAT, Tpebyiomuxcs s
OIpesie/IeHUsl ee MOJIOKEHHS, CHHKaeTcsl N0 OIHOro. 3a KOOpAHHATY
MOXXHO TIDHHSATH, Haripumep, pacCTOSHHE MAaTepHA/JIbHOH TOUKH OT
KaKOH-MH60 TOUKH paccMaTpHBaeMOll KpHBOH, OTCUHTAHHOE BJIOJb
570} KpuBOA. B Taxkux cayyadx rOBOpAT, YTO TOYKa objaajgaer o0HOL
cmenersio c606006L.
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2. Bce cka3zanHoe Ge3 Tpyna obobliaeTcs Ha caydall MeXaHH4YecKOH
CHCTEMBI, COCTOSILIEH U3 MPOH3BOJBHOTO YHC/IA 7 MaTEpHAJbHBIX TOYEK:
Ecau 3TH TOYKH MOTYT IepeMelaTbcs 6e3 BCSIKHX OrpaHHYeHUH, TO
1151 ONpejiesleHUs] MTHOBEHHOTO MOJIOXKEeHHS MX Halo 3aJaTh 31 KOop-
aMHatT (MO TPH KOOPAMHATH MJIS KaxJoH Touku). B stoM ciyuae roeo-
pAT, uTO cHcTeMa obsasaer 3n cmeneHamu c606o0bi. B HeKOTOpHIX 3afa-
yax, OJIHAKO, CBOGOMA MepeMellleHHs MaTepHaJbHBIX TOYEK OrpaHuyeHa.
Ha 3n xoopauHat Hajaraiorcsi AONOJIHHTE/IbHbIE YCJIO0BHS, Ha3blBaeMble
ceazamu. JIsi OHO3HAYHOTO ONpefie/ieHUs OJI0XKEHHS BCeX MaTepHa/b-
HBIX TOYEK CHCTEMBl LOCTATOYHO 3HATh MEHbIlee UYHUCJO KOOp/MHAT.
O6o3naunm ero f. OcranbHele
3n — [ KOOpAMHAT MOTYT ObITh BLI-
YHCJIeHbl H3 ypaBHeHHH cBsa3u. He
o6si3aTe/IbHO B KaueCcTBe He3aBH-
CHMBIX KOOpAHHAT Oparb NpsiMO-
yroJibHble KOOpAMHATHL. M5 3TOH
LeJH MOTYT ObITb HCIOJB30BAHEL
Mo6bie [ BEJHYMH Gy, Gy ..., Gf,
3alaHHeM KOTODBIX TIOJOXKeHHe
MaTepHaJbHLIX TOUEK CHCTEMBI
onpenessiercss OAHO3HauyHO. Takue
BEJIHUHHLl HA3bLIBAIOTCSl 0606u4eH-
Hoimu Koopouramamu. JIBHXeHHe
CHUCTEMb! OTIpefeNUTCS TIOJMHOCTLIO,
ecid 000OLIeHHble KOOPAHHATHI
OYAyT HalileHbl KaK (hYHKIHH Bpe-
meHu. IlpousBonHble 0GOOUIEHHEIX
KOOPJHHAT IO BpeMeHH §y, §o, -.., §n
HA3BIBAIOTCH 0600UWEHHOIMIUL CKOPO-
cmamu. Tax, Npu BpalleHHH MaTepHaJNbHOH TOUKH TIO OKPY¥HOCTH
ee MOJOXKEHHe MOXKHO 3aJaThb 3HAUEHHeM LIeHTPAJbHOrO yria ¢, KOTo-
pbifl pajHyc-BeKTOp Bpallaioulelicss TOYKH 00pasyeT C MOJOXKEHHEM ero
B HEKOTOPLIH ONpEJeJIEHHEI MOMEHT BpeMeHH (HampiMep, B MOMEHT
t = 0). O6o6uienHasn CKOPOCTh B 3TOM cayyae == © MMeeT CMBICH
YIJIOBOH CKOPOCTH BpAlIAIOLIEHCH TOUKH.

OGo61eHHbIe KOOPANUHATHI Gy, gz, ..., §f MOTYT ObITb BLIOPaHH Kak
YIOAHO, JHIL 6Bl OHH B JIGOH MOMEHT BPEMEHH IOJIHOCTBIO ONpeje-
JISJIH TIOIOXKeHHe MeXaHHYecKOH cucTeMbl. OIHAKO YHC/IO He3aBHCHMBIX
06006IEeHHBIX KOOpAUHAT [ BO Bcex cayuasx Oyner onHo U 1o xe. OHo
Ha3BLIBAETCS HUCAOM Cmenenell c8o600bL cucmemy.

3. OnpenenuM, Hampumep, YHCJAO cTeneHell CBOOOABI udeaabHo
meepOozo meaqa. Hoearvno mgepOoim mesoM B MeXaHHKe HA3bIBAOT
HIea/U31POBAHHYI0 CHCTEMY MATEPHAJbHBIX TOYEK, BCE PAacCTOSHHSA
MEXAY KOTOPBbIMH MpPH JBHKEHUH CHCTeMbl He M3MEHSIIOTCH C TeueHHeM
ppeMenu. [loxaxeM, UTo udeaibro meepdoe meao, ecau Ha e2o O8UIKeHUe
HE HQAONMEHbL HUKAKUE 02paHUtenus, 064a0aemt wiecmvro CmenenImu
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c80600b1. JleficTBHTENbHO, Y4TOOB ONHO3HAYHO ONDENE/IHTL MOJOKEHHE
TBEPJOro Tesa, AOCTaTOYHO 3ajaTh IOJOMEHHE KaKHX-JHGO Tpex €ro
touek A, B, C, He nexauux Ha oxHoll npamo# (puc. 20). JIns poka-
3aTeNLCTBA BO3bMEM IIPOM3BOJIbHYIO UeTBEPTYIO TOUKY Tena D. Pacctos-
uust AD, BD u CD pns paccMaTpHBaeMoro TBEpAOTO Teda MOTYT CUH-
TaTbCsl U3BECTHBIMH, TAK KaK IIPH JIIOOBIX IBHXEHHSX 3TH PAcCTOSHHSA
He mameHsoTcs. KpoMe Toro, cienyer yduecThb, 4TO NpH JIOGKIX ABHXKE-
HHSIX TBEpJOro Tena Touka D Bce BpeMsi JOJMHA HAXOJHTLCH MO OAHY
U Ty K€ CTOPOHY IJIOCKOCTH Tpeyroibiuka ABC, HuKorza He mepece-
Kasi ee. UTo6Ll ompeneauTh TNOJMOKEHHE B TPOCTpaHCTBe TOoYKu D,
noctpouM no 3ajaanHnM AnuHam AC, AD, CD tpeyronbiux ADC.
Ero ocHosanue AC B npocrpanctBe GukcupoBano. Yro6ebl HalTH T0/10-
®enue Bepwnael D, 6yneM Bpamath TpeyroabHHK ADC BOKpPYT OCHO-
Banus AC, noka BepliHHa D He OKaxKeTcsi Ha 3aJaHHOM PACCTOSTHHHU OT
TpeThell TOUKH B. 3ToMy YCJ0BHIO YIOBNETBOPSIOT aBe Toyku D u D’.
Ho BTOpas M3 HHX He yJOBJETBOpPSET YCJOBHSIM 3a1a4H, TaK KaK OHa
HAXOAUTCs HE C TOH CTOPOHbI OT MJIOCKOCTH Tpeyrodnnuka ABC. Takum
o6pasom, 3Hasi HonoxKeHue Tpex Touek A, B, C, MOXKHO reoMeTpuYeCcKHM
IOCTpOeHHeM HaliTH MoJloxkeHue JwGoH Apyrod TOYKH TBEPAOTO Tena.
Tonoxenus rpex tovek A, B, C MOXKHO 3212Tb HX HPSMOYTOJbHBIMH
KOODIHHATAMH X 4, Y a4, 2a; Xp, YB, 28) XC» Yc» 2¢- DTH JIEBSTb KOOPAHHAT,
0JHAKO, He He3aBHCHMBI, & CBSi3aHbl TPeMsi COOTHOLIEHHSIMH

(Xxa—xp)*+ (92 —Yyp)* + (24 — 2p)* = AB* = const,
(g —xc)*+(ys— yc)* + (25— 2¢)* = BC?* = const,
(xc — x4+ (Yc— Yy a)* + (2c — 24)* = CA*=const,

nockoabky aausel AB, BC u CA ue wamensiorcsi. HesasucHMBIX Koop-
LHHAT OCTAeTCA TOJBKO LIeCThb — TBEPJOE TeJO HMEeT IecTh CTeleHeH
cBOOOJIB!.

Ilpu orpaHuuyeHHH CcBOGOABI ABMMKEHHS YHCJIO crelneHeil CBOGOIHI
TBepAOro Tesla yMeHbluaercs. Tak, meepooe meao, 00HA u3 MOYeK KOMmo-
P020 HEnoOBUNCHO 3aKpeniena, MOJCen MOAbKO 8pawamecs 0Kpye amot
HeNOOBUNCHOU MOuKU u umeem mpu cmenequ ceo6oder. Teepdoe meao,
KOMopoe MOXem MOAbKO 6DAUAMbCR GOKPYS BAKPENeHHON ocu, umeem
00HYy cmenerb ceobo0bl. Ecau ae meepOoe meso mMoxcem CKOAb3UMb 60046
30KpenieHHol ocu U OOHOBPEMEHHO 8pAWambCs 60Kpye Hee, MO 4UCAO
cmenenel c600006L CMAHOBUMCA PABHOIM O8YM H T



