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Meroanueckue ykazaHus COAEpIKaT 3aJ1auu 1o pazaudHbiM pazaenam MCC.

1. Onucanue nBUkKeHHUs cpeabl B popmax

Jisiepa u Jlarpan:ka

3anaya 1.1.
OTHOCHTENBHO COBMEILEHHBIX MATEPHUATIBHBIX OCEH X; M NPOCTPAaHCTBEHHBIX OCEH X; 3a/1aHO
T10JI€ IepEMELIEHUH CIUIOIIHOW Cpebl
X, =X, X, =X, + AX,, X; = X; + AX,, rne 4 — koncranTa. OnpeaeauTs KOMIIOHEHTHI

BEKTOpa MepEeMEIICHNs B MaTepUalbHON U POCTPAHCTBEHHOU (hopMe (B JIarpaHKEBBIX U
SUIEPOBBIX MTEPEMEHHBIX).

3agaua 1.2.
Jns nona nepemernennid X, = X, X, =X, + AX;, X; = X; + AX,, rae 4 — KOHCTaHTa,
OIPEENUTh CMEIICHHOE ITOJIOKEHNE MaTePHAIbHBIX YaCTHII, KOTOPbIE IIEPBOHAYAIEHO
COCTAaBIISUIN:
« Kpyr c rpanuueii X3 + X§ = ]/(1— AZ) B tuiockoctH X, =0;
o 0ECKOHEUHO MaJiblii Ky0, peOpa KOTOPOro JIeKaT Ha OCSIX KOOPAUHAT U UMEIOT JAJIUHY
dX;, =dX.

HapucoBats cMmelenHbie KoHdurypaimuu, ecmm A=1/2.

3agaua 1.3.
OTHOCI/ITCJ'II)HO COBMCIICHHBIX MaTepI/IaJ'IBHI)IX nu HpOCTpaHCTBCHHbIX 006171 3a1aH BCKTOp

nepemerenus U = 4X’€, + X, X3E, + X, X%€,. Onpeenuts cMemeHHoe T0oI0KEH e YaCTHIIB,
nepBoOHavYalbHO HaxonuBIiueics B Touke (1,0,2).

Kunemarnka 0eCKOHEYHO MAJIOi YaCTHLBI MATEPHATIBHOI 0
NMPOCTPAHCTBA

3agaua 1.4.
Hedopmanus 3a1aHa B T1arpaH;xeBoit Gpopme:
X =X, + X3(e2 —l), X, =X, + X3(€2 —e? ), X, =e*X,, rjie e — koucranTa. [lokasars, 4To

adUHOp OTIMYEH OT HYJIS U HAWTH 3MIIEPOBbI YPaBHEHHU S, ONMCHIBAIOLIUE 3TY e OpMaLIHIO.

3amaua 1.5.
HekoTtopslii 00beM CILIONIHOM Cpelbl COBEPIIAET MEPEMEIICHHUE
0 = (3%, —4X, ), + (2%, =X, )6, +(X, =X, &,.
OnpenenuTh CMEIEHHOE TTOJIOKEHUE BEKTopa, coenuustoinero yactuiel 4 (1,0, 3) u B (3, 6, 6),
CUMTas, YTO MaTepUaIbHbIC U MPOCTPAHCTBEHHBIC OCH COBIMAIAOT.

3anaua 1.6.
Jnst monst mepementennit U = (3X2 - 4X3)§l + (2X1 - X3)§2 + (X2 -X; E ONPE/IETINTh
CMeEIIIEHHOE MON0KEHne paauyca-BekTopa yactuisl C (2, 6, 3), KOTOPHIi NapaieneH BEKTopy,

coenunsoniemMy yactuiel 4 (1, 0, 3) u B (3, 6, 6). [TokazaTh, 4TO 3TH 1Ba BEKTOpPA OCTAOTCS
napajieIbHbIMU U TTOCJe fedopmariuu.



3agayu o temam 1.1-1.7:
3agayva 1
OTHOCHUTENBHO COBMEILIEHHBIX MAaTEPUAIILHBIX OCEH X, M IPOCTPAHCTBEHHBIX OCEH X; 3al1aHO MOJIE

IIEPEMELICHUH CIUIOLIHON Cpebl
X, =X, X, =X, +AX;, X; =X, + AX,, rae 4 — konctanTa. OnpenenuTb KOMIIOHEHTBI BEKTOPA

HepeMelleH s B MaTepUaJIbHOM U IPOCTPAHCTBEHHOH (opMe (B JIarpaHkKeBbIX U HUICPOBBIX
IIEPEMEHHBIX).

3agava 2
Jns nonst nepememieHuit X, = X, X, =X, + AX;, X, = X; + AX,, r1e A — KOHCTaHTa, OIPEIEIUTh
CMEIIEHHOE M0JI0KEHHE MaTepHallbHbIX YacTHIl, KOTOPbIE IEPBOHAYAILHO COCTABIISANIN:
« kpyr c rpanuueil X5 + X2 =]/(1— A2) B miockoctd X, =0;
o 0eCKOHEYHO Malblii KyO, pebpa KOTOPOro JIeXaT Ha OCAX KOOPJMHAT U UMEIOT JUIUHY
dX, =dX.

HapucoBath cMelieHHble KoHGurypanuu, eciu A=1/2.

3agaua 3

OTHOCHUTENIBHO COBMELIEHHBIX MaTe€PUAIbHBIX U IIPOCTPAHCTBEHHBIX OCEH 3a7aH BEKTOP IepEeMELICHUs
U = 4X28, + X, X386, + X, X3€,. Onpenenuthb cMeleHHOE MOI0KEHNE YACTUIIbI, IEPBOHAYATBHO
HaxojauBIeics B Touke (1,0,2).

3agaua 4

Jlebopmarus 3a51ana B narpaHxeBoii Gpopme:

X, =X, + X3(€2 -1), x, =X, + X3(62 —efz), X, =&°X,, r1e e — koHcranTa. [lokasats, 4o appuHOp
OTJIMYEH OT HYJISA M HAWTH SUIIEPOBEI YPaBHEHHUSI, OMUCHIBAIOIINE 3Ty Je()OpPMAIIHIO.

3agaua 5

HekoTopslii 00eM CIIONIHOM cpefibl COBEPIIAET MEpEeMEICHIE

0 = (3%, —4X, )6, + (2%, =X, )6, +(X, =X, k.

OmnpenenuTh CMEIIeHHOE MOJI0XKEeHNE BeKTopa, coenunstoniero yactuiisl A4 (1, 0, 3) u B (3, 6, 6),
CUHTAsI, 9YTO MaTePUATbHBIC U TPOCTPAHCTBEHHBIE OCU COBITAIAIOT.

3amaua 6
Jns nons nepemenienuit U = (3X2 - 4X3)§l + (2Xl - X, kz + (X ,» — X, }?3 OIIPEJIEIINTH CMEIIEHHOE

II0JIOKEHHE pajnyca-BekTopa yacTuisl C (2, 6, 3), KOTOpBIN NapajuleIeH BEKTOPY, COEIUHSAIOMEMY
gactuiel 4 (1, 0, 3) u B (3, 6, 6). [TokazaTs, 4TO 3TH JIBa BEKTOpA OCTAIOTCS MapauIeTIbHBIMU U TIOCIIE

nedopMaruu.

3agaua 7

HexoTopblif 00beM CIIIOMHON cpeibl UCTIBITBIBAET AeopMmanuto X, = X;, X, = X, + AX,,
X3 = X; + AX,, rae A — KoHcTaHTa,. Beruncauts Mepy aedopmanuu Ko u ncnons3oBars ee 1t
omnpexaeneHus Tensopa aedpopmanuu Kormm-I'puna.



3agaua 8

B ciyuae nonst nepemenieHnii 3aa4n 7 BBIYMCIUTD KBaApatT JIMHbBI cTOpoH OA4 n OB u quaronanu OC
MaJIOro MpsIMOYTOJIbHUKA, N300pakeHHOI0 Ha PUCYHKeE, Iocie AeGopMaruu.

BbruncnuTh u3MeHeHe KBaapaTa JUIMHbI JMHEWHOTO 3JIEMEHTA U CBEPUTDH PE3YJILTAT C IOJYYEHHBIM 110

dopmyne (dx)* —(dX)* = dX- 2¢&- dX.

3agaya 9
Jano none nepememienuii X, = X;, X, =X, + AX;, X; = X; + AX,, rue 4 — koHCTaHTa. Beranciuts
TeH30p JInHeHHOo# nedopmannu Komm-I'puna.

3anaya 10
Just onst mepementennit U = (X, — X, )& + (X, — X, )&, + X, X,&, TpH OrpaHHuEeHHSX, PHHATHIX B

TEOPHUH MaNbIX Ae(opMaluii, onpeneanTs TeH30p JMHEHHON Ae(opMaIum, TeH30p TUHEHHOTO
HOBOPOTa M BEKTOP MMOBOPOTA B Touke P ¢ koopauHatamu ( 0, 2, -1).

3agaua 11

Jlst monst mepemenieHuii U = (Xl — X4 )2 € + (X2 — X, )2 €, + X, X,€, HallTu U3MEHEHNE JUIHHBI,
HpUXOJsIIeecs Ha €IUHULY HadadbHON JUTMHBI (OTHOCUTENBHOE yUIMHEHNE), B HAIPaBICHUH
v = (86, — €, +4€,)/9 B Touke P ¢ koopmunaramu (0, 2, -1).

3anava 12
Hexotopoe mosie oqHOpoAHO# nedopmanuu mpuBoIUT K TeH30py Komm-I'puna
1 3 -2
& = 3 1 -2
-2 -2 6

OHpGI[GJ'II/ITI) T'JIaBHBIC }le(i)OpMaIH/II/I W HAITPaBJICHUA I'TaBHBIX oceii.

3anaya 13

Jluneitnas (Manas) aeopmanus 3ajaHa MojieM nepeMemienuit U, = 4X, — X, +3X;, U, =X, + 7X,,
U, = —3X; +4X, +4X, . Haiiti 1uis Takoil nedopmanuu riasHsle qedopmannu U riaBHble 3HAUCHUs
JeBuaTopa aepopMaruii.

3agaua 14

Hano none nepememienuit X, = X, —CX, + BX;, X, =CX, + X, = AX;, X; =—-BX, + 4X, + X, .
IToka3zaTb, 4TO 3TH NEpPEMEIIEHUSI COOTBETCTBYIOT IOBOPOTY aOCOIIOTHO TBEPAOTO Teja, €CIIU
KOHCTaHTHI A, B, C oueHb Manbl. OnpenenuTs BEKTOp MOBOPOTA JJIsi 0ECKOHEUHO MaJIOTO MTOBOPOTA
TBEPIOTO TeJA.

3agaua 15

Js monst nepeMereHuilt X, = X, + AX,, X, =X, —A4AX;, X, =X, — AX, + AX, onpenenuts TEH30p
nedopmaruit Kommu-I'puna. [lokazarts, 4To ecinu KOHCTaHTa A OY€Hb Majia, TO TepeMeIIeHIe
MPEJCTABISAET MOBOPOT a0COIIOTHO TBEPAOTO TEJA.

3amauya 16

B HexoTOpoit Touke 3a1aH TeH30p Aedopmariuit



1 -3 2
S. =|-3 1 —42].
V2 -2 4

OmnpeeTuTh OTHOCHTENBHOE YUTMHEHHE B HATIPABJICHHH ¥ = &, /2 — 6, /2+&, /\/2 1 u3sMenenue yria

MEXy HalPaBICHUAMHU V U [l =—8 /2+E,/2+E, /\/E .

3apava 17
Brruucnuth Bce Tpu uHBapuaHTa TeH3opa aedopmannii Kommu-I'puna 3anaun
16.

3amaun 1o rtemam 2.1-2.3
2 BzaumoeiicTBrue MeKAy YACTHIAMH CILIOIIHOM CPeabl, TEH30P HANPSIKEHHUI.

3agaua 2.1.

JlaH TeH30p HanpsKEHUH B TOUKE P!

7 0 -2
S;=| 0 5 0
-2 0 4
OHpe,Z[eJ'II/ITL BCKTOP HAIIPAKCHUA B TOUKEC PmHa iomaiake ¢ CAMHUYHbIM BEKTOPOM HOPMaAJIU
N S S
3 ' 3% 3°7

3agaua 2.2.
HJ’IH BCKTOpA HANIPSAKCHUA 3a1a4n 1 ONIPCACIINTD:
e KOMIIOHEHTY, IEPIEHAUKYIAPHYIO IUIOIIAIKE;
(] MOAYJIb BEKTOpA HANIPAKCHUS
e YIOJ MEXIY BEKTOPOM HAIPSIKEHUS U HOPMAJIBIO K INIOIIAIKE.

3agaua 2.3.
HanpsikeHHOE cOCTOSIHHE B HEKOTOPOM TOYKE 3a/1aHO TEH30POM HANPSKEHUN

o aoc bo
S.=|lac o Co
bo co o
rae a, b, C KOHCTaHThL, @ O - HEKOTOPOE 3HaUeHHE HanpspkeHus. OnpenenTh KOHCTaHTH a, b, C Tak,

YTOOBI BEKTOP HAIPSHKEHUS HA OKTa3IpUUYECKOM IIIOMIAKe C €TMHUYHON HOPMAJIbIO
~ 1 . 1
n=—

NERSNG

~ 1
€, + ﬁ - €, OBLI paBeH HYIIIO.
3agaua 2.4.
JlaH TeH30p HANPSKEHUN B TOYKE P



7 50
s;=|-5 3 1
0 1 2

OmnpenenuTh BEKTOP HANpPSsDKEHUS HA TUIOLIAIKE, MPOXOIIEeH Yepe3 TOUKY P napauiebHO IIOCKOCTH
ABC, nzo0paxeHHOH Ha puC.

3anaua 2.5.
Hamnpsixennoe cocrosinue B J1t000# TOUKE CIUIOMIHON CPebl B IEKAPTOBOM CUCTEME KOOPIMHAT 3a/1aHO
TEH30POM HaNpsLKEHU N
3x,X, 5x, 0
S; =| 5Xx, 0 2x
0 2X, 0

OmnpenenuTh BEKTOp HanpsbKeHus B Touke P (2, 1, J3 ) Ha IUIOIIAJIKE, KACATEIbHOM B 3TOM TOUKE K

HWIMHAPUYECKON TOBEPXHOCTH X22 + X32 =4,



TeH30p Hanpmlce}mﬁ B Pa3sjin4HbIX 6a3ncax, I'JIABHBIC OCH U I'JIABHbIC HAIIPHKCHUA

3amaua 2.6.
HanpsixkenHoe cocTosiHHE B HEKOTOPOUM TOUKE CIUIOUIHOM CPEAbl B IEKAPTOBOM CUCTEME KOOPAUHAT
Ox;X,X; 3a1aHO TEH30POM HalpsHKEHUI

2 -2 0
S;=|-2 V2 o0
0 0 -2
Onpenenuts TEH30p HANPSHKEHUN §* JUISl IOBEPHYTHIX OCeH Oxixl2 X'3, KOTOpBIE CBSA3AHBI C OCAMU 0e3

MITPUXOB TEH30POM MPEOOpa3oBaHUS
2 1YJ2 12
A=l N Y2 -y
~1N2 Y2 -12

3agava 2.7,
B cucreme oceii 6e3 IITPUXOB TEH30p HANIPSDKEHUS JaH B BUJIC
r 00
S;={0 = 0.
0 0«

OHpCI[eJ'II/ITL TCH30p HaHpH)KCHI/Iﬁ B OCAX CO ITPUXAMU, HAIIPABJICHUC KOTOPBIX YKA3aHO HA PUCYHKC.

3anaua 2.8.
TeH30p HaHpﬂ)I(eHI/Iﬁ B Touke P B ACKAPTOBBIX OCAX OX1X2 X3 HUMECT KOMITIOHCHTHEI
311
S;=|1 0 2
1 20

OmnpenenuTs riIaBHbIC HANIPSHKEHUS U INIaBHBIE OCU TEH30pa HANPSDKEHUH, ¢ KOTOPBIMU OyZIET CBsI3aHa
cucrema ocer koopauHaTt Ox,;X,X;.

3amauya 2.9.
HOKa3aTL, qTo TeH30p npeo6pa30BaHI/H71, COCTOSIH_II/Iﬁ n3 HaHpaBJIHIOH_[I/IX KOCI/IHYCOB, OHpe)leJ'IeHHLIX B
3ajaue 8, MPUBOJUT NEPBOHAYAIBLHBIN TEH30p HAIPSLKEHUH K JMaroHaAIbHOMY BUJLY.

3agaua 2.10.
OHpeHeHHTB TJIAaBHBIC HaHpH)KeHI/Iﬂ " T'JIaBHBIC OCHU TGHSOpa HaprI)KeHI/Iﬁ
T T T
Sj=|t 1
T T T
3agaua 2.11.

HenocpencTBeHHBIM BbIUUCIIEHHEM HaiiTh uHBapuantsl |, |,, |, TeH30pa HanpsokeHui



6 -3 0
S;=|-3 6 0
0 0 8

Haiitu rimaBHBIC HaIIPSPKCHUS U1 OTOI'0 HAIIPSXKECHHOI'0 COCTOAHUSA U ITOKa3aTh, YTO JUaroHaJlbHas
(bopMa IMPUBOJUT K TEM KC CaMbIM 3HAYCHHUAM NHBAPUAHTOB.

3amaua 2.12.

HOKaBaTB, 4TO KaCaTCJIbHOC HAIIPSIP)KCHUC HA OKTaBI[queCKOﬁ II0IIAAKE BBIYUCIIACTCA 110 (bOpMy.He
2 2 2
O-okm = 1/3 \/(61 - 62 ) + (0-2 - 03) + (03 - O-l) .

3agauya 2.13.
B HEKOTOpOI TOUYKE 3a1aH TEH30p HAIIPSKECHUN
5 0 0
S;={0 -6 -12
0 -12 1

OHpCZIGJII/ITI) MAaKCUMaJIbHOC KaCaTCIbHOC HAIIPAKCHHUC B 9TOH TOYKE U I10Ka3aTh, 4YTO OHO IIGfICTByGT B
IIOCKOCTH, KOTOpas ACIUT IIOIIOJIaM YIoJl MEXKAY INIOMAAKAMU MAKCUMAJIBHOT'O U MUHHUMAJIBHOT'O
HOPpMaJIbHBIX HaHpﬂ)KeHI/IfI.

3agaua 2.14.
Pa3noxute TeH30p HAIPSHKEHUM
12 4 O
S;j =14 9 -2
0 -2 3

Ha MapOBYIO 4aCTh U AC€BHUATOP U IOKA3aTh, YTO HCpBBIfI HWHBApPUaHT ACBUATOpPA paBCH HYIIO.

3amaua 2.15.

OmnpenenuTs ri1aBHOE 3HAUYEHHUE JEBHATOPA HANIPSKEHUI Ul TEH30pa HAPsKEHUI
10 -6 O
S;=|-6 10 0.
0O 0 1

3amxaua 2.16.

IToka3zaTp, 4TO BTOpPOM MHBAPUAHT JEBUATOPA HANIPSIKEHUN BBIPAXKAETCS YEpE3 INIABHOE 3HAUEHUE
JIeBHaTOpa CIeIyIOIUM 00pazoM:

l, =0c102+0203+03071.

3agaua 2.17.

I'naBHbBIE HaNpsKEHUS B TOUKE P TaKOBBI, UTO 20, = 0, + 0, . ONpenenuTb eANHUYIHBINA BEKTOP

HOpPMaJHX N; K IUIOIIAJAKe, HA KOTOPO 0, =0, H O, = (01 ~0,)/4.

3agaua 2.18.

HaHmeeHHoe COCTOsIHME BO BCEX TOYKAX TCJIa 3alaHbl TCH30pOM HaprDKeHI/Iﬁ



0 Cx 0
Si ={ Cx; 0 -Cx |,
0 —-Cx 1

rae C — npou3BoibHAA MocTosiHHAs. [loka3aTh, YTO €ClIi MAacCOBBIE CHIIbI PABHBI HYJIIO, TO YPABHEHHUSI
paBHOBECHUSI YIOBJIETBOPAIOTCSA. ONpeleTuTh TJIaBHbIC HAIPSKEHHUsI, MAKCUMAJIbHOE KacaTeJIbHOE
HaMpsDKCHHE U TIaBHbIE 3HAYEHUS JI€BUATOPA HANpsKeHUi B Touke P(4, -4, 7). BBIYHCIUT BEKTOP
HanpsbkeHus B Touke P (4, -4, 7) Ha miockoctu 2X, + 2X, — X, = —7 1 Ha cdepe

(6 )" + ()" + 06 = (9) -

3anaua 2.19.
B Touke P naH TeH30p HaINpsKEHUs
14 7 -7
Si=| 7 21 0
-7 0 35

OHpe,Z[eJ'II/ITL BCKTOP HAIIPAKCHUA B TOUKC PmHa 10 aaKeE, HapaHHCHLHOﬁ IIJIOCKOCTH:
« BGE
« BGFC

B DJIEMEHTAapHOM Iapajuleenunesie, U300paKeHHOM Ha PUCYHKE.

3agaua 2.20.

OmnpenenuTs HOPMATBFHYIO U KacaTeIbHYI0 KOMIIOHEHTHI HaNpshKeHus Ha miockoctu BGFC 3amaun 17.

3amaua 2.21.
I'naBHBIE HanpskeHUs B Touke P takoBel: 0, =12, 0, =3, 0, =—3

OrnpenenuTh BEKTOP HAMPSKEHUS U €r0 HOPMAIbHYIO KOMIIOHEHTY Ha OKTa’ApUUECKON IJIOIIAIKE B
TOuke P.

3anaua 2.22.

OHpeI[eJ'II/ITI) BCJIIMYUHBI I''TABHBIX HaprI)KCHI/II\/’I JJIA TeH30pOB
011 2 1 1

S;=|1 0 1|us;=[1 2 1

110 1 1 2

H 110Ka3aTb, UYTO I''TaBHBIC OCH OTUX TCH30pPOB COBIIAAAOT.

3agaua 2.23.
Pa3noxuth TeH30p HANIPSKEHUM
3 -10 O
S;=(-10 0 30
0 30 -27

Ha MAapoOBYIO 4aCTh U ACBUATOP U HalTH I'JIaBHOE 3HAUCHHUE ACBUATOPA HAIIPAKCHU.

3agaua 2.24.

B HEkoTOpo#t TOUKe 3a7aH TEH30p HANPSHKEHUN

10



0 1 2
S, =[1 o, 1
2 1 0

[Ipyuem BenuuMHa o ,, He yKa3aHa. OnpenenuTs o,, TaK, YTOObI BEKTOP HAIPSHKEHUS Ha HEKOTOPOH

IJIOIIAIKE B 3TOM TOUKE oOparmajics B HOJlb. HaliTh e TMHMYHYI0 HOpMaJIb K 3TOH CBOOOIHON OT
HaIPsKEHUS TIOIIAJIKE.

3amava 2.25
[Tone HanpskeHUH B CIUIOIIHOM CPEAE 3a1aHO TEH30POM
XX, (1 — X5 )x1 0
S, = (1— X2 )x1 (x§ - 3%, )/3 0
0 0 2%2

OrnpenenuTsb:
e  pacmpenerneHue MacCOBBIX CUJI, €CJIM YPAaBHEHUSI PAaBHOBECHUS YAOBIETBOPEHBI MIOBCIOAY;
e  BEJIMYMHBI INIABHBIX HANPSHKEHUN B TOUKE P;
e MAaKCHMaJIbHOE KacaTeJIbHOE HaNpsHKEHUE B TOUKE P,
e TJIABHOE 3HAYEHHME JIEBHATOPA HAPSKEHUM B TOUKe P.

3. YpaBHeHus ABHKeHHs] 1 OCHOBHbIe Teopembl MCC.

YpaBHeHuUs ABUKEHUHI

3.1. 3anumuTe ypaBHEHHUS ABUKEHUS B I€KAPTOBBIX KOOPJIUHATAX MPOCTPAHCTBEHHOM

CHCTCMBEI.

3.2. 3anummuTe YPaBHCHUA ABHUKXCHHSA B JIAIPAHIKCBBIX KOOPAWHATAX B IIPOCKOUAX Ha

OCH MPOCTPAHCTBEHHOM JEKAPTOBON CUCTEMBI.

3.3. MoxHO 111, 3Hasi pacrpeAesieHusl Moisl yCKOPEHUN U MacCOBBIX CHJI B MOMEHT
BpeMeHH |, onpeienuTh pacipe/ieieHre HaNpsHKeH i B CIUIONIHOM cpejie, HCXOs 13

YpPaBHEHUH ABUKEHUS?

3.4. MOHO JIY 110 U3BECTHOMY TOJIF0 YCKOPEHUN U MACCOBBIX CHUJI OIIPEACIIUTH TJIABHBIM

BEKTOP MACCOBBIX CHJI, IEHCTBYIONINX Ha BBIICTICHHBIM MaTepUaIbHbIN 00BheM

CIUIOIIHOW Cpefibl (pacCMOTPETh Clydail CKUMAEMOUM M HEC)KMMAeMOu cpefibl)?
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. 1+u. ;=1
3.5. IlokaxwuTe, 4TO B CIIy9ae MaJIbIX MMEPEMEIIEHUN 1 UX TPATUEHTOB, KOT1a ] ,

YPaBHCHUA ABUKCHUA B JIAI'PAHIKCBBIX U SﬁﬂepOBBIX KOOpAHHATaX UMCHOT O,Z[I/IHaKOBBIﬁ

BH/I.

Oij = 0j (t) .
3.6. Cpella UCTIBITHIBAET OJJHOPOIHOE HAMPS)KEHHOE COCTOSIHUE . Haiitu nose
CKOPOCTEH B JIarpaHKEBBIX U SUJIEPOBBIX KOOPAUHATAX, 3aKOH JIBUXKECHHUS, Iojaras

pacnpenenenue adpdunopa nepopmanuii OTHOPOIHBIM.

X3 <0

3.7. OnpenenuTh HANPSHKEHHOE COCTOSIHUE B MOJYTPOCTPAHCTBE , €CIIU Ha Cpely

I[@ﬁCTBYIOT MaCCOBBIC CHUJIbI C BEKTOPOM MHTCHCUBHOCTH F= d e3 , TAC 7 _

nocTtostHHad. [[MOTHOCTh cUUTaTh MOCTOSIHHOM, & CPe/ly — HaXOMSIIEHCS B pABHOBECHUH.

BekTop HanpshkeHH Ha TUIOCKOCTH X3 PaBEH HYIIIO.

3.8. BeiBecTn YPaBHCHHUC IBHIKCHHUA ITYTCM PACCMOTPCHUA ABHKCHUA 3JICMCHTAPHOI'O

IIPAMOYT'OJIBHOI'O ITapaJUICIICIIUIICaa, OT'PAHNYCHHOT'O JCKAPTOBBIMH IIJIOCKOCTSAMU.

3.9. Jloka3aTh CUMMETPHIO TEH30pA HANPSLDKEHUI, paCCMaTpyBasi BpalleHHE
AJIEMEHTAPHOTO NMPSAMOYTOJIBHOTO NTapaJlIeIEUIIE, IToJaras MOMEHTHbBIEC HAPSKEHUS
Y pacnpenesieHHbId KHHETUYECKUM MOMEHT OTCYTCTBYIOIIUM. PaccMOTpeTh cityuai

IVIOCKOT'O HAIIPAKCHHOI'O COCTOAHUA.

TeopeMa 00 N3MEeHEHUH KOJIUYeCTBA ABHIKCHHUHA U KHHCTHYECKOI'O
MOMCHTA.

3.10. 3anucaTth TeopemMy 00 U3MEHEHHH KOJIMYECTBA JBIKCHUS B MIPOCKIIUSAX HA OCH
JNEKapTOBOM IPOCTPAHCTBEHHOM CUCTEMBI KOOPAUHAT.

3.11. 3anucates TeopeMy 00 UBMEHEHUH KHHETUIECKOTO MOMEHTA B TIPOCKITUSIX HA OCH
JEKapTOBOW NMPOCTPAHCTBEHHOM CUCTEMBI KOOPAUHAT.

3.12. HaiiTu 3aKOH U3MEHEHUS CO BPEMEHEM TJIaBHOT'O BEKTOPA, ACHCTBYIOIIETO HA

BBIIENCHHBIH 00beM V . I3BeCTHO, UTO moie CKOPOCTEUN U3MEHSETCA MO 3aKOHY
V =k(t)x,

el, pacupcaciaCcHuc IJIOTHOCTHU B HayaJabHBIM MOMEHT OJHOPOIHO.

12



3.13. PemuThb npeapIayIyto 3aaaqy Jjisl Cay4asi, BbIICJICHHOTO B HAYaIbHbIII MOMEHT

MaTepuaIbHOro 00beMa, MPU 3TOM V‘t=0 =Vo , [10sSICHUTh MEXaHUYECKHUI CMBICI U
OTJIMYME pelIeHui 3a1a4 3 u 4.
3.14. ITone cxopocTeit 3a71aHO B BUJIC
V, =k(ct - x,), 0<x <ct,
V; =0, X, > Ct.
Brosb ocu 1BMKETCSI BOJTHA CyKaTHS (PacTsDKEHHUS) CO CKOPOCThIo ¢. Ha ydacTtke

t=1 HEMOIBMIKHA.

X =0

<X <
0<x <ct, cpena nedhopmMupoBana, a mpu X, > Cl g MOMEHT

OHpe):[eJII/ITB BeKTOp BHCIIIHUX CHJI, I[eﬁCTBYIOIHI/IX Ha IINIOCKOCTH
MAaTCpUAJIbHOIO NUJIMHApPA C e,Z[I/IHI/I‘{HOﬁ III0IIaAbIO ITOIICPCYHOI'O CCUCHUA U C BBICOTOM

3.15. Ilose mepemerieHui 3a1aHO Kak (GyHKIIHS dMIEPOBBIX KOOPAUHAT B BUJIC
u, =k(ct —x,), 0<x <ct,
u, =0, X, > Ct.
Haittn nosne nepemenieHni B JIArpaHKEBbIX KOOPAWHATAX U TJIABHBIA BEKTOP BHEIIHHUX
CHUJI, IEUCTBYIOIIUX Ha Je(DOPMUPYEMBIN TUIUHIP, OTPAHUYEHHBIN TIOCKOCTIMHU
X, =0,% =ct,

3.16. B 6eckoHEUHO MIMHIPUIECKYIO TPYOY € MOCTYMATEIbHO ABUKYIIEHCS

—

KUIKOCTBIO (CKopocTh VY HalpaBieHa BIONb OCH) IOMEIAETCS HEMOABMKHOE TElO,
pa3Mepbl KOTOPOro MaJibl IO CPABHEHUIO C pa3MepaMu TPYyOBI.

Haitru:

1) cuy, NERCTBYIONIYIO CO CTOPOHBI CPEbl HA CHMMETPUYHOE TEJIO C OCBI0 CHMMETPHUHU
BJIOJIb OCHU TPYOBI.

2) HampaBJieHUE CUJIb, ACUCTBYIONIECH Ha TeNo, ecliu ero (popma He CUMMETPHUYHA.
Cuurars, 4TO TapaMeTPhl CIUIOIIHOM CPEABI HA 3HAYUTEIBHOM yIJIMHEHUU OT TEJIa T€

JKC, 94TO U IIPH €TI0 OTCYTCTBUH.

3.17. ITone ckopoCTEH B MIEPOBBIX KOOPAMHATAX UMEET BUJL;
V, =kx;;V, =V; =0, K —mnocrosHHas.
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Haitty rnmaBHBIN MOMEHT BHEIIIHUX CUJI OTHOCUTENIBHO Hayajaa KOOpAUHAT,

. . . <X <
JNEUCTBYIONINX HAa OOBEM CILIOUIHOM Cpeibl, 3aHUMAIOIINI 00JaCTh O0<x <1

HauanbHast mI0THOCTH CpeJibl Po | MaccoBbIE CHITBI HE YUUTHIBATb.
JlonoJtHUTEIbHBIE 321241 K pa3jey.
Teopembl 00 HM3MEHEHHMM KOJMYECTBA [BUKEHMSI W MOMEHTAa KOJUYECTBA

JBHMKEHUSA.

3amaua Ne9.
ITone ckopocTel B CIUIOIIHOM Cpejie paclpeiesICHO 10 3aKOHY:

L c . _
v:vw+7(e3xx), (1)

riae V,— MOCTOSIHHAsA CKOPOCTh, C — KOHCTaHTA.
Onpenenurs:

1. BeanunHy UMPKYJISALMA JUISI KPYTOBBIX KOHTYPOB, BKJIIOYAIOUIMX Hayallo
KOOpPJIMHAT, BBISICHUTH KMHEMATHYECKUN CMBICI IOCTOSIHHOM C M BBIPA3UTh €€ uepes
HUAPKYJSAIuio I

2. Haiitu pacnpeneneHue BeKTOpa BHUXpPS, JOKa3aThb YTO LHUPKYJIALHS 1O
IIPOU3BOJIBHOMY KOHTYpPY HE OXBaThIBAIOLIEMY HA4aJ0 KOOPAMHAT paBHA HYJIIO, a I10
MIPOU3BOJIBHOMY KOHTYPY, BKJIIOUYAIOIIEMY HA4aJI0 KOOPJAMHAT MOCTOSIHHA.

3. Haiftu BenuuumHy W HampaBj€HHME TIJIABHOTO BEKTOpa U TJAaBHOTO MOMEHTA,
JNEUCTBYIOUIMX HA MACCy KUJKOCTH, 3aKIOYEHHYIO B KPYrOBOM LIMJIMHAPE €AUHUYHOU
JUTMHBI ¥ pajauyca I,

1. Tak kak BekTop V, IIOCTOSIHEH, TO €r0 MUPKYJISALHSA 110 IPOM3BOILHOMY KOHTYPY

paBHa HYJIIO.
Haitném pacnpeneneHue moist CKOPOCTEW B MOJSPHBIX KOOPAMHATAX U1 BTOPOU

COCTAaBJISIIOLIEH CKOpOCTHU B pacnpeneneHuu (1).

— —

C
Vv, =—(€;xX), (2)
X
IIpencraBum paguyc-BEKTOp B BUAE X = Xi, TOrAa
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r. 3)

C .
v¢=Fx(e3xn)=

X | O

Takum o0pa3om, JIMHUM TOKa, COOTBETCTBYIOIIME MO0 (2), SBISIOTCA

OKPYX HOCTSIMH.

[upkynsaius aus koutypa X = I' onpezensercs B BUze

2r

2z 2z
. C__
F:ffv-z'rdwzi;?rrrd¢:c£d¢:2ﬂc_ 4)

N3 dopmynsl (4) cremyer, UYTO IUPKYJISAIUS HE 3aBUCUT OT pajguyca, a

ONPEAETACTCS MOCTOSTHHOM C.

2.0npenenm BEKTOP BUXPS COOTBETCTBYIOIINI IBMKEHUIO (3)
I
w==(VxV)
2 v

Omneparop V B NOJNSIPHBIX KOOPAUHATAX UMEET BUJ

Porop mons V,, ¢ yaérom (3) mpumMer Buj

. o0(c). ¢ . OT
NX—| = [T+—FTX—,

OX\ X X op
ok ~
Tak kak ——=-N, T0 MOIy4YnM
op
- c . _ c . .
20=——Nx7——7xN=0,
X X

Takum o0pazom, mose siBisieTcsi OE3BUXPEBBIM BO BCEX TOYKAX 32 MCKIIOUEHHEM
Hayaja KOOpPJIMHAT, 4Yepe3 KOTOPOE IPOXOAUT BUXPEBAs HUTh C HHTEHCHUBHOCTBHIO

I'=2rxc.
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3. JlokaxkeM 9YTO TUPKYJIAMHS IO MPOU3BOJIHBHOMY 3aMKHYTOMY KOHTYpPYy, a HeE

TOJIKO MO KPYroBOMYy paBHa 2zc. [isi 3TOro paccMoTpuMm 001acTh, 3aKIIOUEHHYIO

MEXKIy JaHHBIM KOHTypoM | U oXBaThiBaromem ero KpyroBbiM KOHTypoM. COEXHHHM
Toukd A u B Ha 3TuX KOHTYypax nuHuen AB.

Tak kak mosie B 00JIaCTAX C UCKIOYEHHBIM HAyajJoOM KOOPIMHAT OE3BUXPHUBOE, TO
LHUPKYJSIIUS 10 00JacTH, OrPAaHMYEHHOM KOHTYpOM HE€ BKJIto4aromeM Touky O paBHa
HYJIIO.

910 cnemyeT u3 Teopembl CTokca:

§v-rdl = [(VxV)-6dz.
z

Tak kakVxV=0, TO M LHUPKYJIAUMS OTCYTCTBYeT. PaccMoTpuM 006IacTh
orpanndyeHHyo kKoHtypom ABMBACKA, BxiIo4aronmM BHYTPEHHUH W BHEUTHUHN
KpPYTOBBIE KOHTYPBHI.

[upkymsiiust MO0 TaHHOMY KOHTYPY CKJIQJbIBACTCS W3 LMUPKYJSIUU [0 KPYTrOBOMY

kouTypy BMB u mmpkynsamuu 'y mo paccmarpusaemomy kontypy ACKA. Tak kak B

CYMMC OHH pPAaBHBI HYJIIO U IIPOTHUBOIIOJIOXKHEI 11O HAIIPABJICHHUIO, TO

I, =T.

4. HaiinéM BenMUYMHY W HaIpPaBJICHHE TIJIABHOIO BEKTOPA BHEIIHUX CHII,
NENUCTBYIOIIUX HA KPYTOBOU KOHTYP.
Tak Kak Te4eHue CTallMOHAPHOE, TO ITIaBHBIA BEKTOP ONPEIEIIAETCS U3 BBIPAKECHUS
R® = IpVVndZ _ (5)
z
N3 (1) u (3) nonyuum

V. =V_-COSQ,

VvV, =V, COS (P(Vwél +

< | O

7 j =V, C0S gp(vwél + (g sing+8,cos gp)j , (6)
X
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[Tonaras cpeny HecxxkumaeMo# u3 (5) u (6) HaxXOAMM TJIABHBIM BEKTOpP HA €UHUILY

JJTUHBI HHHHHHqueCKOﬁ IIOBCPXHOCTH, OFp&HH‘-ICHHOﬁ paccMaTpuBaCMbIM KOHTYPOM

R® = p§ V2 OS¢~V ——sin 2¢ rdgo+ézp§vw cos’ gagd(p’
, 2r | r
2z C
R® =prIv§ COSqodgo—Vw’[z)—sin 20dp =0
r
0

2 2r
1 1
R = pv, c jcoszgodgo—pvwc _[ (E +cos 20)dp = 27pV._C
0 0

cos® @ —sin® ¢ =c0s2¢; €0S2¢ =2cos’ p—1
L1 ~ ~
R= > pV 1'€, = pv 7CE, . (7)

['maBHBI BEKTOp, Kak clieqyeT u3 ¢opMyibl (7) HampaBieH MNEPIECHIUKYISPHO
HAIIPaBJIEHUIO CKOPOCTH V, M OIpelelseT BEIMYMHY LUPKyISuud. Breipaxenuro (7)
MOJKHO IIpUAaTh MHBAPHUAHTHYIO q)OpMy CCJIM BBCCTH BCKTOP HUPKYJIALNA

I =T¢g,,

TOTJa

pull

[l
N |~

ie)
=

X

1
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3agaua Nel0 k pasgeny
Teopema 00 N3MEeHeHMHU KOJIMYECTBA IBHKEHHS ¢ UCI0JIb30BaHHEM MHTErpajia

bepnysiu.

B IMOCTYIIATCIIbHO ABHI)KYIIYIOCSA C IIOCTOSIHHOM CKOpPOCTBIO V_Cpeay IOMCHIAIT

a0COJIFOTHO TBépI[OC TCJIO0O KOHCYHBIX PasMCpPOB. Honaraﬂ, 4TO BHC TCJIa TCUCHUC

0e3BUXpEBOE, a cpejla HeC)KMMaeMa, ONPE/ICIMTh IJIaBHBIA BekTOop F , meficTByrommii co

CTOPOHBI CpCabl HA HCIIOABUIKHOC TCJIO.

[Ipy nomenieHMM TENa IMOJE CKOPOCTEM B IIOTOKE HW3MEHSAETCS HA BEIUYUHY
\ (X) =Uu (X) [Ipruém maHHAsE COCTABIAIONIAS ABUKEHHUS YIOBIECTBOPAT YCIOBHUIO

c
‘U‘~;,Hpﬂ X — 0, (1)
IIpeacraBuM abCOIIOTHYIO CKOPOCTH ITOTOKA B BHJIE

V=V, +0(x), (2)

—

rae U =V, — oTHOCUTENBHASI CKOPOCTD.
Tak kak JBWKEHHUE CTAallMOHAPHOE, JUIsl ONpENEJCHUsT TJaBHOIO BEKTOpa,
JNEUCTBYIOLIETO Ha TEJO0, HCIIOIb3YEM KOHTPOJIBHBIE IOBEPXHOCTH, OTPaHUYCHHBIC

KOHTYpPOM Teja U OKPY>KHOCTBIO paguyca X. (Puc)

I 7

|
|
|
|
|
|
< | ~
|
|
|
|
|
|
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Ha ocHoBanuu CICACTBUA N3 TCOPCMbI 00 H3MEHEHMHU KOJIMYECTBa JABHOXKXCHMUA,

—

TJIaBHBIA BEKTOP R, JEHCTBYIOIIMN Ha Cpeay, HaXOAIIUKCSI MEXITy KOHTPOJIbHBIMU

IMOBCPXHOCTAMM OIIPCACIIACTCA BbIPA)KCHUCM
R= [ pW s+ [ pw -ids @)
Z(e) (i)
rae i — BHemHss HOpMaJb; v — BHYTPEHHSSI HOPMAJIb.

= =i .
Tak kak mpu O0OTeKaHWU Tela v-i® =0, 1o wumTerpan mo BHyTpeHHei

IIOBCPXHOCTHU PABCH HYJIIO. BGKTOp R CKIaAbIBACTCA M3 COCT&BHHIOHIGP'I F-

o o . (e
ACUCTBYIOIICH CO CTOPOHBI IMIOBCPXHOCTHU TCJIAd HA CpCAy H COCTABJIAIOIICH F( ),

>

JEHCTBYIOUIEN CO CTOPOHBI OTOPOIIEHHOM Cpebl Ha MOBEPXHOCTh “(e) . Torma

R=f+F® = ij(vw +U)V, +0)-A®ds @
(e)

N3 YCI0BHUA HCCOKUMACMOCTHU

jp(Verﬁ)-ﬁds:O_
2(9)

ITo onpenenenuto

2
jpvw -nds = pj'vw cospdp =0
z(® 0

Torz[a N3 YCJIOBUA HCCKUMACMOCTH I1OJTYyYUM

[ pti-fds=0.

Z(G)
C yuéroM maHHBIX YCJIOBHMI mpaBas 4yacTh (4) mpeoOpa3yercs U TJIaBHBIA BEKTOP

IIpUMCT BUI

R= | plv, -Ads+ | pld-fds (5)

[Ipon3BOs MHTErPUPOBAHUE TI0 OKPYKHOCTH LWJIMHJIpA paauyca X U Nepexons K

npejaeny npu x — o« noxydum u3 (1) u (5):
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X—0

2z 2z
limR =F +limF® = [ pc(p)7, fidp+lim = [ -Adp. 6
X—>o0 p ¢ @ @ X—)oox
0 0

—

3I[CCB HUCIIOJIB3YCTCA ACHMIITOTHYCCKOC IIPCACTABIICHUC IICPCMCIICHUA U na

OCCKOHEYHOCThH B BHUIC

T (7)

R, =F+F® = | pS(e)V, -fide. (8)

= ()
Jlas  ompenenenuss ., Bocmomb3yemcs wuHTerpazoMm bepmymmn.  Muterpan
bepHyIM MO3BONSET MOJYYUTh PACHPENCIICHUE [aBJICHUS B CUCTEME KOOPAMHAT C
KOOPJMHATHBIMU JIMHUSAMU 7], HampaBlieHHBIMUA BJIOJb JIMHUA TOKA, W JHHHSIMH ¢

OPTOrOHAJIBHBIMU K JIMHUAM TOKa. B Takoil cucremMe Ha MPOM3BOJIBHOW JIMHUU

& = CcoNnst BBINOJIHAETCSI YCIIOBHE
1 1
P(n,§)+§pv2(77,§)= P(no,§)+§pv2(no,§). (9)

Bri6upaem HauanbHy10 TOUKY 7] Ha OECKOHEUHOCTH, re P=P,,a V =V_, Toraa

P+%pv2:Po+%pvi_ (10)

Tak kak ycnoBue (10) BbImosHsIeTCA B J0OOOH TOYKE CpEIbl, TO paclpeiesieHHe

JaBJICHUS C YU4ETOM (2) UMEET BUJI

P(X)=P, —pv U+ pul . (11)
o =0 .
Ucnone3ys Beipaxkenuu (11) maiiném cuiy ", JEeHCTBYIONIYI0 Ha BHEIIHIOO

ITIOBEPXHOCTh 2o, UHTErpupys pactpezaenenue nasienus (11)

E® _ _ I Pii®ds = Tp\_foo -Unxde — T,ouzxﬁdco.
0

Iepexos k npeneny npu X —> 0 Ha ocHoBaHuH (7) MOAYIUM
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X—0

2z
FO=1limF© = [ pv, -c(p)fide. (12)
0

Ha ocHoBanuu BbeipaxkeHuii (8) u (12) HaxoauM cuity, JEHCTBYIOLIYIO CO CTOPOHBI

Tela Ha Cpesy

2r

F=-F9+ [ pC(p)V, -fidg
0

NN
27 2
F=—[pV, -clp)iide+ [ pC(p)V,.-Aide. (13)
0 0

Ha moBepXHOCTh Tella CO CTOPOHBI CpPEAbl JICHCTBYET IPOTHBOIOJIOKHO
HanpaslieHHas cuiia 1 =—F . Haiiném cocTaBisionye 5Toi CHilbl B IPOEKIMAX Ha OCH

JNEKapTOBOW CUCTEMBI KOOPIMHAT:!

o 2
T, =—F=—F-&=—[pv.c(p)nde+ [ pc,(p)v,ndp=0
0 0

Y

2z 27
T, =—F,=—F-& = [pv,c;n,dp— [ pc,ny, dp=pv, [(c;sinp—c, cosp)dp =
0 0

0
2z
=—pv, [C(p)-7dp.
0
W3 onpenenenus NUPKyYISAIUU cienyet ¢ yaétom (7), 4to
27 27
r=[d-7xdp= [c-7dgp.
0 0

Takum o0Opa3om, He paBHa HYJIIO COCTaBISIONIASl CHJIBI TEPHEHAUKYJIIpHas
HaIIPaBJIEHUIO TOKA — MIOCTOSTHHAS CUJjla
Boipaxxenue (14) sBasercsa dopmynoit KykoBckoro s mOabEMHOM CUIbL. JTa

—

CUJIa TIOJIy4aeTcss NOBOPOTOM V, B CTOPOHY HPOTUBOIOJOXKHYIO LHUPKYJISLIHUU HA YTOJI

90°.
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Teopema 00 u3MeHeHMH KHHeTHYeCKO 3Heprun. MuTerpana bepuyJuin.

3.18. B OeckoHEUHOW UMJIMHIPUYECKOW TpyOe, 3aloIHEHHONW HECKHUMAEMOM

KUAKOCTBIO, TCJIO C INIOMAABIO IIOMCPEHHOI'O0 CCUCHHA 20 0o0TeKaeTcss IOTOKOM CO

— —

CKOpPOCTBIO Vl nepea HuM U CO CKOPOCTBIO V2 3a TCJIIOM. HpI/I 3TOM B 00JIaCTH 3a TEJIOM

oOpasyercss OeckOHE4YHash BIOJb MOTOKAa MoJocTh. HailTh cuily CconpoTHBIEHUS,

JCUCTBYIOIIYIO HA TEJIO CO CTOPOHBI KHUIKOCTH.

3.19. TTone ckopocTelt B CIUIONTHOM Cpefie paclpeIeieHO 0 3aKOHY:

rae V,— MOCTOsSIHHAsI CKOPOCTh, C — KOHCTaHTA.
OnpenenuTs:

4. BeauuuHy LMPKYJISIUA JUISI KPYTrOBBIX KOHTYPOB, BKJIIOUAIOIIUX HAYaJIo
KOOpJIMHAT, BBIICHUTh KMHEMATUYECKHUW CMBICJ TMOCTOSIHHOM C W BBIPA3uTh €€ yepes
uupKyssiauro I

5. Haitftu pacnpenenenue BeKTOpa BHUXPS, JI0Ka3aThb 4YTO LHUPKYJSIUS IO
MPOM3BOJBHOMY KOHTYPY HE OXBATHIBAIOIIEMY HAYAJIO KOOPJAWHAT paBHA HYJIIO, a MO
MPOU3BOJILHOMY KOHTYPY, BKIIOYAKOIIEMY HAa4aJI0 KOOPJIMHAT MOCTOSHHA.

6. HaliTu BenwumHy ¥ HampaBiieHWE TJABHOTO BEKTOpa M TJIABHOTO MOMEHTA,
JNEUCTBYIOIIMX HA MACCy JKUIKOCTH, 3aKJIIFOUEHHYIO B KPYrOBOM IWJIMHAPE €AMHUYHOU

JUTAHBI ¥ paanyca I.

v

3.20. B moctynarenbHO OBMXKYILYIOCS C HMOCTOSHHOW CKOPOCTBIO ‘= Cpely MOMELIAroT

a0COMIOTHO TBEPJOE TEIO KOHEYHBIX pa3mepoB. [lomaras, 4ro BHE Tela TEUYCHUE

0C3BUXPEBOE, a cpeia HeC)KMMaeMa, ONPEICIUTh TJIaBHBIM BEKTOP F , JEUCTBYIOLIHUHI CO

CTOPOHBI CPCAbl HA HCIIOABHIKHOC TCJIO.
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