[image: image1.png]o Peurerne 3a1a49 HeOOXOOMMO COFIPOBOXKIATE KPATKMMH AOACHE-
HHAMH (Kakde GOpMynbl WIH TEOPEMbI NPHMEHAIOTCA, KaK 101y4atoT-
sl Te WM MHbIE Pe3yNBTATH U T. L) A Mo Apo6GHO M31arartTsh
Bech XOJ pacuerTo B Hakakaol crpaHulle CleAyeT OCTaB-
JIATH OIS A/ 328MEeYaHHi PeLieH3eHTa.

© Pa6oTEI, HE OTBEYAIOIME NEPEUKCICHHLIM TpeGoBaruaM, GynyT
BO3BPANIATECSA UL NEPERETKH.

« K pa6oTe, BHCBLUTaEMOH Ha IOBTOPHYIO IPOBEPKY (€C/TH OHA BBI-
MOJNHEHa B APYTo#l TeTpajy), 0043aTe/bHO ROJKHA MPUJIArarbes He-
3auTeHHas paboTa.

e Ha sk3amene (3auere) HEOOXOAUMO [IPEACTABUTH 3a4TEHHBIE
10 JaHHOMY pazieiy Kypca paboThl, B KOTOPBIX BCE OTMEUYEHHBIC pe-
LEH3EHTOM NOIPEUIHOCTH JOKHBI GBITh HCNPABACHBL.

TIpH uTeHnM TekcTa KAKAOH 3a/1a4H Y4ECTDb CIELYIONIEE.

© BOnBIIHHCTBO PUCYHKOB AaHo 6¢3 cobmonenns Macirraba. Ha pu-
cyHkax k 3agxadam C1—C4 Bce TMHUM, MapaieNbHBIE CTPOKAM, CUH-
TaOTCs FOPU3OHTAIBHBIMY, & IEPIEHIWKYTAPHEIE CTPOKAM — BEPTH-
KanbHBIMH (B TEKCTE 3a/1a4 3TO CHELMAILHO He oroBapusaetcs). Takxke
6€3 OroBOPOK CYMTAETCA, YTO BCE HUTH (BEPEBKH, TPOCHI) SRIAOTCS
HCPACTAHKMMBIMM H HEBECOMDbIMH, HHTH, IICPEKHHYThIC 4epe3 60K,
10 60Ky HE CKOMB3AT.

® HekoTophie M3 3aJaHHBIX B YCJIOBUAX 3a/iaid BEJMUMH (pa3Me-
POB) NPH PELIEHUH KAKHX-HUOY/Ib BAPDHAHTOB MOTYT HE IOHAZOOUTHCA,
HOCKObKY HYXKHBL JUIS PELICHHA APYTHX BAPHAHTOR 3aauH.

© 13 Bcex NOsSICHe M B TeKCTE 3aa4u obpallaiite BHHMaHKE T0/1b-
KO Ha OTHOCSUIWECS K BAILIEMY BapHAHTY, T. €. HOMEpY BAIIEro pUCYHKa
MM BAILIErO YCIIOBHSA B TaOmHile.

o [ToSCHEHUS K KOHKPETHBIM 32/1a3aM, BXOAALIMM B KOHTPOIIbHbIE
3a/laHus, AaloTcd Nof pyOpukoit «O6paTure BHAMaHHE!.

o Tlpy BHINONHEHMM 3312Kus BCE PEOOPA3OBAHMA W YHCNOBEIE
PAacHUeTH JOIDKHBE GBITH 00%3aTEMLHO 10CEA0BATEIBHO TPONENAHE] C He-
OGXOANMBIMU TIOSCHEHHAMU K OTBETAMH B KOHLIE.

KOHTPOJILHBIE 3AJTAHUA
11O CTATHKE

3agaua C1. Kecrkas pama (puc. C1. 0—C1. 9, Tabn. C1) 3axpen-
fieHa B Touke A [WApHHPHO, a B TOUKEe B MpuUKpeIUicHa Witk K HEBECO-
MOMY CTEPIKHIO € IAPHAPAM¥ Ha KOHLAX, UM K IAapHUPHOHA onope
na kaTkax. B Touke C k pame NpHBs3aH TPOC, NIEPeKMHYTEIH depe3 61ok
W Hecymmit Ha KOHLe rpy3 Becom P = 10 kH. Ha pamy nieiiciayer napa cu
¢ MOMEHTOM M = 6 KH - M ¥ B CHIIBI, MOLYIH, HATIPABIEHIMA H TOUKK
NpHIOKEHHS KOTOPHIX YKa3aHbl B Tabnuue (HApHMEp, B yCIoBHAX 1
Ha pamy JeHCTBYIOT CHIa 17‘2 Tioft YoM 15° K FOPH3OHTAIBHOM OCH,
nprioXeHHad B Touke D, W ciia F} nox yriom 60° K rOpH3OHTAILHOM
OCH, IPAJIOXKEHHaA B Touke E, HT. ).

OnpepenuTbh peaknmnu cBA3ed BTOUKax A U B,
Bbi3BIBAEMbIE JEHCTBYIOIUMHE Harpy3kaMu. [IpH OKOHHaTeIbHBIX pac-
yetax mpuHaATh a = 0,5 M.

O6pamums enumanue! 3anaua C1 — Ha papHosecye Tena
NOX AEHCTBHEM IPOU3BOIIRHON NTOCKOH CHCTEMBI CHT. Tpu ee pe-
WICHHH Y4ECTh, YTO HATSKeHHA oberX BETBEH HUTH, IEPEKHHY-
oM uepes 610K, ecau npeHeGpeds TpeRHEM, GYIyT OMHAKOBEI-
MH. YpapHerHe MoMeHTOB Gyier Gonee mpocThim (comepkars
MEHBIIE HEM3BECTHEBIX ), €CIAH 6paTh MOMEHTHI OTHOCHTEBHO TOY-
Ku, T/l NepeceKaroTes TMHAN LeHCTBHA ABYX peaKusi cBaseH.
[Ipy BBEIYHCIIEHAH MOMEHTA CHIIBI F wacto yno6HO pasnoxuTh
ee na cocTanmowye F' 1 F, 115 KOTOPbIX ILICUH IErKO OTpe-
NENSAOTCS, ¥ BOCIONB30BaTheA TeopeMmoii Bapuusona. Torma
M(F)=MF")+M(F").
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JleitcTByromas cuina
Howmep
YCIIOBHS
F,=15xH F,=12H F,=20xH
o] 5 L] L]
TPHIO") iy |TP rpax P\ rpan
KeHUs KEHHA KEHHA
1 - - D 15 E 60 - -
ITpumevanus

Cunel F, cieflyeT OTKNAJbIBaTh OT TOPU3OHTANBHOM NPAMO, OTCUHTEI-

it ~ )
Bas yroli Mo XoQy 4acoBOH CTPENIKH, a UMEHHO F\a, .

B ciyuae, ecnu ciTa, AEHCTBYIOMIAS Ha y3el, OKaXeTCs BHYTPH BHEIIHE-
O KOHTYpa (epMBl, e CIeyeT BLIHECTH N0 IMHMY AeHCTBHA 3a KOHTYP depMbi.
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CHiBl F, CelyeT OTKIaJblBATH OT FOPU3CHTaNbHOM NPAMOH, OTCUMTEE-

Bas yroll [0 X0y 4acoBoM CTPEIKH, 2 UMEHHO \La .

i

B ciyuae, ecnu ciTa, ACHCTBYIOMIAS Ha y3el, OKaXeTCs BHYTPH BHEIIHE-
TO KOHTYpa (epMBl, €€ CIeyeT BLIHECTH N0 INHMY AeHCTBHA 32 KOHTYP depMbi.
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3agaua C2. KOHCTPYKIRUL COCTOUT U3 JKECTKOTO YIOILHHKA H CTepK-
Hsi, KoTopble B Touke C WIH COETIWHEHB! APYT ¢ APYroM WAapHHPHO
(puc. 0—5), wiH cBOGOHO ONIMPArOTCA APYT O Apyra (puc. 6—9). Buewm-
HUMMY CBA3MH, HAIOKCHHBIMA HA KOHCTPYKLUKIO, ABJIAIOTCA B Toke A
WM LUAPHHP, Wi KECTKAS 3AJICTIKA; B TOHKC B — HITH HeBECOMbIH CTCP-
xeHn BB’ (puc. 0 1 1), wiu rmajKas WIOCKOCTE (pHC. 2 4 3), wiu map-
nup (puc. 4—9); B Touke D — uiu HeecoMblii cTepxers DD’ (puc. 1,
2, 7), win mapHypHas onopa Ha katkax (puc. 9). Ha kaxryto KoHCTpyK-
110 feficTRYIOT: Miapa cuil (Moment M = 8 kH - M), paBHOMEpHO pac-
lipeseneHHas Harpy3ka HHTCHCHBHOCTH § = 4 kH/M M ewne B CHIIBL.
" YT} CUJTBI, MIX HATIPABJEHHS Y TOMKH UPHIOKeHHS ykasaubl B Tabn. C2;
TaM ke B rpae «Y4acTOK» yKa3aHo, Ha KaKOM yiacTke JeliCTBYeT pac-
(Ipe/ENeHHas RArpy3Kka (HAIPAME, B YCIOBUAX | HA KOHCTPYKUHIO EH~
CTBYIOT CHJIA F2 1oz yrsioM 60° K rOpH3OHTTLHON OCH, NPHIIOKEHHAs
8 Touke L, cuta E oz, yriioM 30° K FOPH3OHTAIBHOM OCH, NPHITOKCH-
was B Touke E, % Harpyska, paciipefenennas wa yuactke CK).

OnpepeauTs peakKOHH CBi3el B TO4Kax 4, B, C
(s prc. 1,2, 7,9 ente u B Touke D), BEI3BaHHBIC 3a/1aHHbIMK HArpy3-
xamH. TIpy OKoHYaTebHBIX pacteTax npuuATh = 0,2 M. Hanpasseune
PacIpeeNeHHOR HArPY3KH Ha PasTH4HBIX TI0 PACTIOJIONCHHUIO YHACTKAX
ykasauo B Tabi. C2.2.

Ob6pamums snumanue! 3anaya C2 — Ha PaBHOBECHE CHCTE-
Mbl TEJl, HAXONAUIMXCA TIOA ACHCTBHEM FUTOCKON CHCTEMEL CHI.
Tlpu ee peUIeHHM MOXHO HIH PacCMOTPETh CHAYana PABHOBECHE
BCeil CHCTEMBI B LIEJIOM, 4 3aTEM PABHOBECHE OJJHOTO H3 TEJI CHCTE-
Mbl, #306pa3uB €ro OTAEIBHO, WIH e CPasy PACUIEHUTH CHCTEMY
M PACCMOTPETH PABHOBECHE KAKAOTO U3 TEN B OT/C/IHOCTH, yUTA
NIpH 3TOM 3aKOH O PABEHCTRE NSHCTBHS U IPOTHBONCACTBHS. Bsa-
Naqax, rje MMeeTcs JKeCTKad 3ajeNka, CeyeT yIeCTh, UTo ee pe-
KIS TIPEACTABIAETCS CHIIOH, MOAYITH M HANPARNEHHE KOTOPOH
HEU3BECTHE], M NAPOH CHI, MOMEHT KOTOPOH TOXE HEM3BECTEH.
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Jagaua C3. JIpe npAMOYTONbHEIC TOHKUE ILUTHTBI AKECTKO COeAUHE-
Wil (CBADEHDI) MO NIPAMBIM YINIOM APYT K APYrY W 3aKpernensl cde-
PHMYCCKHM APHUPOM (HIIH WOMIATHUKOM) B TOUKE A, LMIMHAPHIEC-
KHM LIAPHHPOM (TIOJIUMITHHKOM) B TOUKe B 1 HEBECOMEIM CTEPXKHEM 1
(puc. 0—7) WK e ABYMS DOAIIHTIHUKAMH B TOHKaX A ¥ B u oByms
meBecOMBIMU crepxHsimMit [ M 2 (puc. 8, 9); Bee CTEPXKHH NPHKPEILICHDI
X IUIMTaM H HENOJBHKHBIM ONOPaM WapHUpaMu. PasMepbl IUIHT yKasa-
Wbt Ha pHCYHKax; Bec GonbLuoil mmirsl G, = 5 kH, Bec MeHbIIEH ITHTHL
(i, = 3 kH. Kaxyias u3 IUTHT pacrioNokeHa NapauiensHo OfHOH U3 KO-
Op}lHHﬂTHb[X UI0CKOCTEH (IUIOCKOCTh Xy ropusoHTanbras). Ha mintst
AcicTsyer napa cun (MomeHT M= 2 kH - M) B II0CKOCTH OAHOI 3 TLIUT
W /IBE CHITbI. 3HAYCHMA 3THX CHJL, HX HAMPAB/IEHHE M TOUKH NPHIOKE-
HHA yKa3aHsl B Ta6A. C3; npu 3TOM CHIIBL F u F, nexar B miockocTax,
napaJUeBHEX [UIOCKOCTH Xy, CHa F — B IUIOCKOCTH, NapamienbHol
xz, i cwna F B IUIOCKOCTH, ApanieibHoi yz. TouKky NPHIOKEeHHA CHIT
(D, E, H, K) HaxopaTcs B YINIaX M B CEPEIMHAX CTOPOH ILIMT.

OupeneauMTh pPeakUHH cBA3CH B Toukax 4 u B
# peakumio crepxns (crepxke). [TpH nofcHeTax NPUHATE @ = 1M

O6pamums enumanue! 3anasa C3 — Ha paBHOBECHE Teia
[0 ASHCTBUEM NPOU3BOLHOM IIPOCTPAHCTREHHON CHCTEMEI CHJT.
TIpu ee pelIEHHH CIIelyeT Y4eCTh, 9TO PEaKLis ChepHHeckoro map-
HKpa (MOANATHUKA) MMEET TPH COCTARIAIOIHX (T1O BCEM TPEM KOOp-
JIMHATHBIM OCSM), 4 PEAKLIAS IHAHHAPAYECKOro MapHHpa (NOAIIHIT-
HAKa) — JIBE COCTABIIOLIHX, IEXKALMX B TUIOCKOCTH, TIEPTIEHTHKY-
NAPHOH OCH apHHpa (nopururmnKa). IIpH BEIYHCIICHUH MOMEHTA
cuitbi F 4acTo yo6HO pasnoxuTh e¢ Ha IBE COCTABAIOMING: F
u F", napanne/ibHele KOOPMHATHEIM OCAM, HIIH Ha TPH, TOTAa
B COOTBETCTBHH C TeopeMoi Bapuupona M, (F =M (F N+ M (F ]
HT O
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3agaga C4. 13 04HOPOAHOTO [UIOCKOTO JHICTA Bhipe3ana (urypa,
KOTOPYIO MOXHO PacCMaTpHBaTh COCTABICHHOM U3 NPAMOYFOJIbHKKA,
TpPEYroJBHAKA H 4acTH (MIH LEIoro) kpyra pagaycoM R. O6muit BHa
urypsi mpeactarsieH Ha puc. 0—9, rie ykasaHs! uepe3 paauyc CeKTo-
pa R pasmepsl, KpoMme KOOP/IHHATEH! ¥, 3HAYEHHUE KOTOPOi IpUBeacHO
B Tabn. 4.1. Jlns Bcex BapuaHToB R =1 M.

BLIYMCANTSL KOOPAHMHATH TOYEK B yKa3aHHOMH
CHCTeMe KOOPAHHATHLIX OCeH.

24

sapHanTa

Homep | o 0 (| 5 3 145 |6]|7 8159

Y, 0 [0,JR|02R|0,3R|04R|0,5R|0,6R}0,7R | 0,8R  0,9R

Oépamume enumanue! 3a1a9a C4 — Ha OTIPEIENCHME NEHT-
pa TAKECTH MUIOCKOH OHOPONHOH durypsl. Koopauuare! ueHTpa
THXECTH THIOCKOH PUTYpBY CliegyeT ONPEReNATh O hopMyram

F, F,
x(,:zz%i; y(:zz‘:y}:'. 1)

3nech x,, y,—- KOOPIHHATHI UEHTPA TAKCCTH i-H npocreiei yac-
TH, Ha KOTOpBIC pasOuBaeTcs 3aaHHad niockas durypa, a F, —
TuIOILAIb 3TOH YacTi. FTonoeHnue LEHTpa TAXKECTH Ui ORHOPOA-
HEIX GUIYp MPIMOYTONIBHOMH, TPEYroibHON GOPMEL, a TaKKe Cex-
TOpa Kpyra OMpeesOTCs U3BeCTHRIMH dopMynamMu. GopMyNbl
VIS BLIUHC/IEHHN [UTOIIAIK TAKHX PUryp Take u3secTHbl. OcTa-
eTcsl BLIMHC/IHT KOOPIMHATH 3THX TOUEK B YKA3AHHOW CHCTEME
KOOpHHMHATHBIX Oceil. Boe BEruMCIeHHs YIo6HO OQOPMHTS, HATPH-
mep, B Buze Tabnuibl (Tab. C4.2).

Ta6auna C42

i X, OM Yo ™M F,em | Fx oM | Fy, cm?
1 10 1 20 200 220

2 12 1} 30 360 0

3 0 22 40 0 880
z - - 90 560 1100

Pe3yAbTarh!, OTYUEHHbIE B HIKHEH CTPOKe TaGmHLpl, CleAy-
eT noficTaBuTh B popmyssl (1).
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N
2.5R
2R

Puc. C4. 8 Puc. C4.9

BOl’lpOCBI H 3a1aHHA IS CAMOKOHTPOIHA

1. Kaxoe Teno HasblpaeTcs aGCOMOTHO TBEPABIM?

2. Kakas cHa Ha3HiBaeTCA PaBHOAEHCTBYIOLIEH?

3. K kaxoMy mpocTeifiieMy By MOXeT GbITh IpMBE/ICHa CUCTEMA
cxopsmMxcs cun’?

4, Kax MOXHO OXapaKTepH30BaTh CUity?

5. Kakoe TeJlo Ha3bisaeTcs cBoGoaHbM? JlaTs Onipe/ieNicHue oHs-
THIO cBA3Eil.

6. MoXeT M NPOCTPAHCTBEHHAA CHCTEMA TPEX CXOMAIIMXCS CHI
6ITh YpaBHOBELICHHOH?

7. CKONBKO HE3aBHCHMBIX YPABHEHHH PaBHOBECHS MOXHO COCTABUTE
B 38/184€ O PABHOBECHH TBEP/IOTO TeJIa N0/l AETCTBHEM ILIOCKO#H CHCTE-
Mbi ci1?

8. Ec/ii M3MeHseMas CHCTEMa HAXOMMTCS B PABHOBECHU MOA Aeli-
CTBHEM HEXOTOPOH CHCTEMBI CHUT, OYTYT JIH 3TH CHIIbl YIOB/IETBOPATH
YCITIOBHSM PABHOBECHS aBCOMIOTHO TBEPROTO Tena?

9. B yeM COCTOHT reoMETPHISCKOS YCIIOBHE PABHOBECHS CHCTEMDI
cHI (0 MHOIOYTOMbHHKE CUIT)?

10. Kak aHATTUTHICCKY HalTH PABHOJEHCTBYIOLIYYO CHII, IPHIIONKEeH-
HBIX B OJHO# TOuKe?
11. K kaxomy npocTeiilneMy BUZY IPHBOAMTCS CUCTEMA CXOIAMIMX-
cs crn? YenoBHe paBHOBECHS TAKOH CHCTEMBI CHIL.
27
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Oépamume enumanue! 3a1a9a C4 — Ha OTPEIENCHME NEHT-
pa TAKECTH MIOCKOH OfHOpoNHOH durypsl. Koopauuare! ueHTpa
THXECTH THIOCKOH PUTYpBY CliegyeT ONPEReNITh O hopMyram

F F
x(':zzx‘Fl; }’<;=%"~ (1)

3nech x,, y,—- KOOPIHHATHI UEHTPA TAKCCTH i-H npocreiei yac-
TH, Ha KOTOpBIC pasOuBacTcs 3aaHHad niockas durypa, a F, —
TUIOILAIb 3TOH YacTh. FTonokenue LEHTpa TAXKECTH Ui ORHOPOA-
HEIX GUIYp MPIMOYTONBHOMH, TPEYroibHOi GOPMEL, a TakKe cex-
TOpa Kpyra OMpeesOTCs U3BeCTHRIMH opMynamu. GopMynbl
VIS BLIUKCTIEHNA [UTOIIAK TAKAX PUryp Take u3secTHbl. OcTa-
eTcsl BLIMHC/IHTE KOOPAMHATH 3THX TOUEK B YKA3AHHOW CHCTEME
KOOpAHMHATHBIX Oceil. Boe BEruMCIeHHs YIo6HO 0QOPMHTS, HATPH-
mep, B Buze Tabnuibl (Tabm. C4.2).

Ta6auna C42

i X, CM Yo ™M F,em | Fx oM | Fy, cMm?
! 10 1 20 200 220

2 12 1} 30 360 0

3 0 22 40 0 880
z - - 90 560 1100

Pe3yAbTarh!, HOTYUEHHbIE B HIKHEH CTPOKe TaGmuLpl, Cleay-
eT noficTaBuTh B popmyis (1).
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MEHTA BPEMEHH BHIYHCIHTh Pa8IHYC KPHBU3HE Tpa- aapr Bapnanrel | Bapwantsl | Baprarrst t,e | S=fl),m
| extopii. [1OCTPOMTEH Ha PUCYHKE B COOTBETCTBYIOLIEH TOUKE 0—2 3—6 7—9
TPaeKTOPHUM BEKTOPbI CKOPOCTH U YCKOPEHHS. ” x
0 12sin[15 t) 20 +2 4005[7 IJ 1 4cos[g t)
O6pamums srumanue! 3HadeHNA KOOPAUHATHI X IPHBEACHBI 6 6
B Tabn. K1.1, Bapuanr BeiGupator no nocieaHel nudpe mudpa. x S n A
Koopaunara y BuiGupaerca no Tabn. K1.2 (npepnocnenuss ung- 1 "6°°5(§ t ) 85“‘(" ’) 16c0s (" ! ) 2 2sin| 2t
| pa mHbPa) U OHOBPEMEHHO B 3aBHCHMOCTH OT KOOP/IVHATH! X, Bbl-
6paHHoO# pauee. 2 —3sin® %t) @+1) 4cos(§ t) 1 621
3anaua K16. Touka JBHXETCS 110 Kyre OKPYXHOCTH PaHyCOM s osinl %4 o 10cos| Tt . sinl %
R=2 mno 3akoy s = f(f), 3anannomy B Ta6n. K1.2 B ycnoun 6 (s — sl
B METpax,  — B CEKyHAax), rae s = U AM — paccTosnue Touka M . ﬂ z
OT HEKOTOPOii TOUKH A, H3MEpEHHOEe BAOIb AYTH OKPY>KHOCTH. 4 3cos(§ t] 2cos(; t) —4cos’ [E 1] 2 4cos(§ t)
OnpeaenuTs YyCKODEHHE TOYKH B MOMEHT BPEMEHU ﬂ x e
=1c U306pa3nTh HA PUCYHKE BEKTOPHl V H & AJIA ITOTO 5 *1051“(‘6‘ f] 2-3 12"05[5’) 1 —3sm(~3— t)
MOMEHTa BPEMEHH.

30 31





[image: image14.png]Ta6auua K11

ﬁoucp _

sapuaHTH ‘ *=£0
1 6(:05(E t) -3
6
Ta6nuua K1.2
y=£0

Howmep 2 . _

sapuanTa | BapuaHTel t,c | S=fl.m

0—2

0 lZsin[TrE t) 1 4cos[E t)
6 6




[image: image15.png]Okouvanne Tabua Kl2

Homep r=£0
B f,c | S=f)m
BapuaHTa apHaHTEl | BapHaHTHI | Bapuantn v
0—2 3—6 7—9

t

w|a
wia

6 6sm2[5tj 2sin(3:) 3cos L) 2 3210
6 4 6
1 —2cos[

7 2sin gr) +1y Sms[

!

[ =)
PRI

A
oA
Ne——

t
4005[E t] —6005( t] 2 —2cos(E l]
4 6

Oopamump enumanue! 3anaua K1 oTHOCHTCH K KHHEMATUKE
TOYKH U PeIuaeTcs ¢ MOMOLBI0 GOpMys, MO KOTOPBIM Onpeaens-
JOTCS CKOPOCTb W YCKOPEHHE TOUKH B JIEKAPTOBBIX KOOPAHHATAX
(KoOpAHHATHEA CrIoCOb 3aanus ABKWKeHuA B 3ajaqe Kla), a Tak-
ke opMyJ1, T KOTOPHIM ONPEIENAOTCA CKOPOCTh, KACaTeNbHOe
H HOPMaJIbHOE YCKOPEHHS MPH €CTECTBEHHOM criocobe 3a1aHus
nBixenus (3anaqa K16).

Jls onpeieneHUA ypaBHEHUA TPACKTOPHH TOYKH CIIEIYET HCK-
JIOYHTE BPEM# £ M3 3aJJaHHbIX YpaBHeHwi ABwkeHus. [Ipu aToM
B HEKOTOPBIX BAPHAHTAX HYXKHO YUECTh H3BECTHBIE U3 TPHTOHOMET-
puu dhopmystst

win

sina + cos?a = 1, cos 2o = 1 — 2sin o = 2cos® o — 1.

Jlns onpepenenus pafuyca KpUBI3HBL HOTpeOyeTcs HalTH HOp-
ManbHOE YCKOPEHNE TOUKH, KOTOPOE MOXHO BHIMHC/HTS I10 BENH-
YHHE HOJIHOTO U KacaTeIbHOTO YCKOPEHMH:

KacaTenbHOe YCKOPEHUE TOUKH CeAYeT HalTH, Mbdepentm-
PYA 110 BpeMeHH paBeHcTBO V2=V 7+ V2.

@,
v oy ey D
dt dt Y odt

Orkyna
a :ﬂ=V,a,+Vyay.
ooar v

Bce pacueThl HCKOMBIX BEJIUHHMH HY)KHO NPOBOAUTSH TORBKO
ANA 3aJaHHOITO MOMEHTa BpPEMCHH Iztl.

3apaya K2. Mexanu3M cocTOMT U3 CTyNeHYaThX konec /-3, Ha-
XOARUMXCSA B 3ATICTUICHUH WIH CBA3aHHbIX PeMeHHOM nepejayeii, 3y6-
aroit peliku 4 U rpy3a 5, NPUBA3AHHOTO K KOHILY HHTH, HAMOTaHHOH
Ha OHO M3 KoZiec. CXeMB! MEXAHM3MOB NPEACTABNCHb! Ha puc. 0—9,
X BLIGHpAIOT 110 nocneaneii tmdpe mpugra. Pauycs! Koec y CTyneH-
4athix 610K0B 0603HAYAI0TCS MANBIMUA ¥ GONbIIAMH OyKBaMH ¥ H R:
r — [ MeHbIero pasmepa, R — wis Gonbimero. Y koneca I r, =2 cm,
RI=4cM,yK0neca2—r2= 6cm, R, =8 cM,y koneca 3—r, = 12 ¢cM,
R, = 16 cM. Touxu 4, B, C waxonsrcd Ha 060Jax COOTBETCTBYIOLIMX
xonec.

B ta6n. K2 3aanbl 3aKk0HbI ABIDKCHUS HITH CKOPOCTH Peiiku, rpysa
W 3yG4aTOro KoMeca (YITbl BRIpAXKAIOTCA B PATHAHAX, IEPEMCIICHHA —
B canTHMETpax ). [TonoXuTe bHbIE HATIPABIEHHS BPAINEHUS I ¢ H O
RPMHATS CIPOTHB XONA YACOBOH CTPENIKKY, NepeMenIeHus AN s, Sy, V,
u ¥V, — BHum3.

OnpeaciuTb BMOMEHT BpEMEHH £, = 2 C ykasaHHbie B TablL.
K2 B rpate «Haifru» yrioBble CKOPOCTE M YCKOPEHHE Tel, JIMHeRHbIE
CKOPOCTH M YCKOPEHNA TOYeK Te/I, H3 0 6 p a3 M T b Ha PHCYHKE Bek-
TOPbI CKOPOCTH U YCKODEHHA.

Obpamums enumanue! 3agaia K2 — Ha MCClI€lOBaHNE PO~
CTEHIIMX [IBIDKEHMIL TBEPAOTO Tesia (TIOCTyIaTeNsHOrO 1 Bpaima-
33




[image: image16.png]Okouvanne Tabua Kl2

Homep r=£0
B f,c | S=f)m
BapuaHTa apHaHTEl | BapHaHTHI | Bapuantn v
0—2 3—6 7—9

t

w|a
wia

6 6sm2[5tj 2sin(3:) 3cos L) 2 3210
6 4 6
1 —2cos[

7 2sin gr) +1y Sms[

!

[ =)
PRI

A
oA
Ne——

t
4005[E t] —6005( t] 2 —2cos(E l]
4 6

Oopamump enumanue! 3anaua K1 oTHOCHTCH K KHHEMATUKE
TOYKH U PeIuaeTcs ¢ MOMOLBI0 GOpMys, MO KOTOPBIM Onpeaens-
JOTCS CKOPOCTb W YCKOPEHHE TOUKH B JIEKAPTOBBIX KOOPAHHATAX
(KoOpAHHATHEA CrIoCOb 3aanus ABKWKeHuA B 3ajaqe Kla), a Tak-
ke opMyJ1, T KOTOPHIM ONPEIENAOTCA CKOPOCTh, KACaTeNbHOe
H HOPMaJIbHOE YCKOPEHHS MPH €CTECTBEHHOM criocobe 3a1aHus
nBixenus (3anaqa K16).

Jls onpeieneHUA ypaBHEHUA TPACKTOPHH TOYKH CIIEIYET HCK-
JIOYHTE BPEM# £ M3 3aJJaHHbIX YpaBHeHwi ABwkeHus. [Ipu aToM
B HEKOTOPBIX BAPHAHTAX HYXKHO YUECTh H3BECTHBIE U3 TPHTOHOMET-
puu dhopmystst

win

sina + cos?a = 1, cos 2o = 1 — 2sin o = 2cos® o — 1.

Jlns onpepenenus pafuyca KpUBI3HBL HOTpeOyeTcs HalTH HOp-
ManbHOE YCKOPEHNE TOUKH, KOTOPOE MOXHO BHIMHC/HTS I10 BENH-
YHHE HOJIHOTO U KacaTeIbHOTO YCKOPEHMH:

KacaTenbHOe YCKOPEHUE TOUKH CeAYeT HalTH, Mbdepentm-
PYA 110 BpeMeHH paBeHcTBO V2=V 7+ V2.

@,
v oy ey D
dt dt Y odt

Orkyna
a :ﬂ=V,a,+Vyay.
ooar v

Bce pacueThl HCKOMBIX BEJIUHHMH HY)KHO NPOBOAUTSH TORBKO
ANA 3aJaHHOITO MOMEHTa BpPEMCHH Iztl.

3apaya K2. Mexanu3M cocTOMT U3 CTyNeHYaThX konec /-3, Ha-
XOARUMXCSA B 3ATICTUICHUH WIH CBA3aHHbIX PeMeHHOM nepejayeii, 3y6-
aroit peliku 4 U rpy3a 5, NPUBA3AHHOTO K KOHILY HHTH, HAMOTaHHOH
Ha OHO M3 KoZiec. CXeMB! MEXAHM3MOB NPEACTABNCHb! Ha puc. 0—9,
X BLIGHpAIOT 110 nocneaneii tmdpe mpugra. Pauycs! Koec y CTyneH-
4athix 610K0B 0603HAYAI0TCS MANBIMUA ¥ GONbIIAMH OyKBaMH ¥ H R:
r — [ MeHbIero pasmepa, R — wis Gonbimero. Y koneca I r, =2 cm,
RI=4cM,yK0neca2—r2= 6cm, R, =8 cM,y koneca 3—r, = 12 ¢cM,
R, = 16 cM. Touxu 4, B, C waxonsrcd Ha 060Jax COOTBETCTBYIOLIMX
xonec.

B ta6n. K2 3aanbl 3aKk0HbI ABIDKCHUS HITH CKOPOCTH Peiiku, rpysa
W 3yG4aTOro KoMeca (YITbl BRIpAXKAIOTCA B PATHAHAX, IEPEMCIICHHA —
B canTHMETpax ). [TonoXuTe bHbIE HATIPABIEHHS BPAINEHUS I ¢ H O
RPMHATS CIPOTHB XONA YACOBOH CTPENIKKY, NepeMenIeHus AN s, Sy, V,
u ¥V, — BHum3.

OnpeaciuTb BMOMEHT BpEMEHH £, = 2 C ykasaHHbie B TablL.
K2 B rpate «Haifru» yrioBble CKOPOCTE M YCKOPEHHE Tel, JIMHeRHbIE
CKOPOCTH M YCKOPEHNA TOYeK Te/I, H3 0 6 p a3 M T b Ha PHCYHKE Bek-
TOPbI CKOPOCTH U YCKODEHHA.

Obpamums enumanue! 3agaia K2 — Ha MCClI€lOBaHNE PO~
CTEHIIMX [IBIDKEHMIL TBEPAOTO Tesia (TIOCTyIaTeNsHOrO 1 Bpaima-
33
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Oopamump enumanue! 3anaua K1 oTHOCHTCH K KHHEMATUKE
TOYKH U PeIuaeTcs ¢ MOMOLBI0 GOpMys, MO KOTOPBIM Onpeaens-
JOTCS CKOPOCTb W YCKOPEHHE TOUKH B JIEKAPTOBBIX KOOPAHHATAX
(KoOpAHHATHEA CrIoCOb 3aanus ABKWKeHuA B 3ajaqe Kla), a Tak-
ke opMyJ1, T KOTOPHIM ONPEIENAOTCA CKOPOCTh, KACaTeNbHOe
H HOPMaJIbHOE YCKOPEHHS MPH €CTECTBEHHOM criocobe 3a1aHus
nBixenus (3anaqa K16).

Jls onpeieneHUA ypaBHEHUA TPACKTOPHH TOYKH CIIEIYET HCK-
JIOYHTE BPEM# £ M3 3aJJaHHbIX YpaBHeHwi ABwkeHus. [Ipu aToM
B HEKOTOPBIX BAPHAHTAX HYXKHO YUECTh H3BECTHBIE U3 TPHTOHOMET-
puu dhopmystst

win

sina + cos?a = 1, cos 2o = 1 — 2sin o = 2cos® o — 1.

Jlns onpepenenus pafuyca KpUBI3HBL HOTpeOyeTcs HalTH HOp-
ManbHOE YCKOPEHNE TOUKH, KOTOPOE MOXHO BHIMHC/HTS I10 BENH-
YHHE HOJIHOTO U KacaTeIbHOTO YCKOPEHMH:

KacaTenbHOe YCKOPEHUE TOUKH CeAYeT HalTH, Mbdepentm-
PYA 110 BpeMeHH paBeHcTBO V2=V 7+ V2.

@,
v oy ey D
dt dt Y odt

Orkyna
a :ﬂ=V,a,+Vyay.
ooar v

Bce pacueThl HCKOMBIX BEJIUHHMH HY)KHO NPOBOAUTSH TORBKO
ANA 3aJaHHOITO MOMEHTa BpPEMCHH Iztl.

3apaya K2. Mexanu3M cocTOMT U3 CTyNeHYaThX konec /-3, Ha-
XOARUMXCSA B 3ATICTUICHUH WIH CBA3aHHbIX PeMeHHOM nepejayeii, 3y6-
aroit peliku 4 U rpy3a 5, NPUBA3AHHOTO K KOHILY HHTH, HAMOTaHHOH
Ha OHO M3 KoZiec. CXeMB! MEXAHM3MOB NPEACTABNCHb! Ha puc. 0—9,
X BLIGHpAIOT 110 nocneaneii tmdpe mpugra. Pauycs! Koec y CTyneH-
4athix 610K0B 0603HAYAI0TCS MANBIMUA ¥ GONbIIAMH OyKBaMH ¥ H R:
r — [ MeHbIero pasmepa, R — wis Gonbimero. Y koneca I r, =2 cm,
RI=4cM,yK0neca2—r2= 6cm, R, =8 cM,y koneca 3—r, = 12 ¢cM,
R, = 16 cM. Touxu 4, B, C waxonsrcd Ha 060Jax COOTBETCTBYIOLIMX
xonec.

B ta6n. K2 3aanbl 3aKk0HbI ABIDKCHUS HITH CKOPOCTH Peiiku, rpysa
W 3yG4aTOro KoMeca (YITbl BRIpAXKAIOTCA B PATHAHAX, IEPEMCIICHHA —
B canTHMETpax ). [TonoXuTe bHbIE HATIPABIEHHS BPAINEHUS I ¢ H O
RPMHATS CIPOTHB XONA YACOBOH CTPENIKKY, NepeMenIeHus AN s, Sy, V,
u ¥V, — BHum3.

OnpeaciuTb BMOMEHT BpEMEHH £, = 2 C ykasaHHbie B TablL.
K2 B rpate «Haifru» yrioBble CKOPOCTE M YCKOPEHHE Tel, JIMHeRHbIE
CKOPOCTH M YCKOPEHNA TOYeK Te/I, H3 0 6 p a3 M T b Ha PHCYHKE Bek-
TOPbI CKOPOCTH U YCKODEHHA.

Obpamums enumanue! 3agaia K2 — Ha MCClI€lOBaHNE PO~
CTEHIIMX [IBIDKEHMIL TBEPAOTO Tesia (TIOCTyIaTeNsHOrO 1 Bpaima-
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Kalux Ha 060M1e KaKAO0ro U3 3TUX KOJIEC, B JaHHBIH MOMEHT Bpe-
MEHH YHCJICHHO OfMHAKOBbI. JIpH 3TOM CYMTAETCA, YTO PeMEHb
1o 060y koneca He CKOJTB3HT.
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3agaua K3. [L1ockuit MEXaHH3M COCTOMT H3 CTEpIKHeH 1 NI0/I3YHa,
COCMHEHHEIX IWANHHAPHHECKMH mapHupamy (puc. 0—9). B Tab. K3
YX83aHEI YITIOBAS CKOPOCTH O, H YIIOBOE YCKOPCHHE €, KPHBOLIMITA 1.

OnpeAennTh AlA NPEACTARIEHHOTO HA PHCYHKE MONOXKeE-
MHA MEXAHH3MA CKOPOCTh TIO/I3YHA, A TAKKE YITIOBBIE CKOPOCTH 3BCHE-
8, COBEPIIAIIMX [UTOCKOE JIBIKEHNE. [Ins BAPHAHTOB, yKA3AHHEIX
wapuc.0,2,5,6,7,8,9 onpenenuts yckopeHue TO9KH B, ana Bapuau-
8 puc. | onpesienuT yokopenue Toukd E, B BapHaHTaX, yKasaHHeIX
#a puc. 3 u 4, ONpeIeTHTL YCKOPCHHE TOUKH C.

Ta6nuna K2 Obpamums enumanue! 3anaua K3 — Ha IUTOCKOE JBHKEHHE
Homep Hatien Tena. Jins onpejeneHus CKOPOCTER TOUEK M YIIOBBIX cKopocTeit
Al -
- Jauo Ten CHIEYET BOCIIONB30BATLCS TEOPEMOH O CKOPOCTIX TOFEK II10C-
CKOpPOCTH YCKOPEHHS ¥oit Quryps! OO TIOHATHEM MIHOBEHHOTO LEHTPA CKOPOCTEH.
0 5, =2(5t-t) cm Vv, V. &, a,a, Jina onpesiesieHUA YCKOPEHHH TOHEK ¥ YIIOBOTO YCKOPEHHA TCla —
Teopemoii 06 YCKOPEHMH TOYEK TUTOCKOH bl
1 V, = 4( +2) ewle 2 £ a,a, pe yexope uryp
2 0, =2(* +1) pan Vo, £, a, a,
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3agaua K4. ITpamoyronsnas niactuna (puc. 0—4) mwiu kpyrnas
nacTHHa paauycoM R = 60 oM (prc. 5-—9) spailaroTcs BOKPYT HEMOIBHIK-
Mol ock Tio 3axoHy @ = £,(f), 3anarmomy B Tabn. K4. TTonoxarensroe Ha-
NpaBRICHHE OTCHETA YITIa ( IOKA3aHO HA PUCYHKAX JTYTOBOH CTPENIKOH.
Hapuc.0, 1,2, 5, 6 och BpaineHus nepneHauKyIapHa INOCKOCTH I1ac-
THHBI H IPOXOJUT Yepes Touky O (ILU1acTHHA BPallaeTCs B CBOGH Mioc-
wocTH); Ha puc. 3, 4, 7, 8, 9 ock Bpauiennst OO, NEXHT B IIIOCKOCTH Ihac-
TWHbI (IUTACTHHA BpauiaeTcs B IpocTpaHcTse). [To mracTrHe BAOTE Mps-
wolt BD (puc. 0—4) wix Mo OKPY>XKHOCTH paftuycoM R (puc. 5—9)
ABHXETCS TOYKA M; 3aKOH ee OTHOCHTETHOTO JBHXKCHAS, T. €. 3ABHCH-
MOCTh 5= AM= £ (1) (5 BLIDDKEHO B CAHTIMETPAX, { — B CEKYH/IAx), 3a1aH
B 1a6/IHLE OTAETBHO 1A pric. 0—4 1 415 puc. 5—9; TaM ke JaHbl pazme-
pui b u L. Ha pucyskax Touka M rokasaHa B TIOTIOXKEHYH, IIPH KOTOPOM
8= AM> 0 (ipu s < 0 Touka M HAXOMTCS 11O JPYTYIO CTOPOHY OT TOUKH 4).

Haiitu abcontoTHyio CKOPOCTb U aGCONOTHOE YCKOPEHHE TOU-
XH M B MOMEHT BpeMerH ¢, = | c.

Ofpamume grumanue! 3agaua K4 — Ha clioKHOE IBHXEHHE
To4KH. J7Iq ee pelLieHHA BOCIIONb30BATHC TEOPEMAMMU O CIIOKCHHH
CKOPOCTeH H 0 CJIoKeHHH yeKopeHni. [Ipesk/ie uem NpousBoaHTh Bee
PacHeTHl, CICAYET [0 YCHOBHAM 3a7a4H ONPEIC/TUTS, (A€ HAXOAWT-
4 Touka M Ha IITaCTHHE B MOMEHT BPEMEHH £, = | ¢, 1 306pasuTs
TOYKY MIMEHHO B 3TOM MOJ0KEHUH (a HE B IPOM3BOILHOM, OKa3aH-
HOM Ha PUCYHK2X K 331a4e). B ciyuasx, oTHOCSIMXCS K pHC. 5—9,
IpH pellIeHHH 3a/1a4H He [TO/ICTABIIATS YHCIIOBOTO 3HAUCHHA R, noka
He OyayT ONpeeNeHbl oN0XKe e TOUKH M B MOMEHT BpeMeHU
t, =1 c u yron mexay paaunycamu CM u CA B 3TOT MOMEHT.
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py3a, 12paMeTPOB ABHKEHHA NH¢Ta (k03¢ dHiIHEHTOR a,, a,, @, Hac-
TOTH @) TipEBeACHE! B Tabn. [I2.1, KOTOpBIC CleRyeT BLIOHpATH 110 MO~
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’ 1 1 2 4 08 | 1,5 . 6t POHY YIUIHHEHHKA NIPYHMHBI H 1IOKa3aTh TOUKY (Mopenb Ipy3a) Ha 1ofo-
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[image: image36.png]CHJTBI B HAfTPaBJICHUH CWJlbl, CH TDKECTYA M YNPYTOCTH MPYXKHHBL, a

Takke MoMeHTa cHit M (puc. 1—30). Benn4uHbE MaCC Te CUCTEMbI 17,

, m, (m, = 0), BeNuuHMHa KO3(pPuLMenTa KECTKOCTH NPYKHHEL C,
3HauYeHHe MOMeNTa M, 3aBucumocTs F = F(S) npuBeaeHsbl B TablHLE.
Bce 610kH 4 mikuBbl OyleM CYHTaTh OAHOPOXHBIMH CIUTOLIHBIMM JHC-
kamH pagaycoMm r = 0,2 M. PaJuyc MHEpPLMH CTYNEHYATBIX KATKOB H
610koB p = 0,3 M OPHHATS paBHLIM, paguycsl R = 0,4 M, r = 0,2 M.
Tes10 / KaTHTCA 110 TIOBEPXHOCTH 663 MPOCKAIb3bIBAHHA, TENO 2 CKONB3UT
[0 [IEPOXOBATON MOBEPXHOCTH (K03dduLmenT Tpenua f=0,2). B na-
4asibHBII MOMEHT BpEeMEHH PY)KUHA He Ne(POPMUPOBAHA, YHACTKU HUTH
napaieNbHbl COOTBETCTBYIOMMM ILTOCKOCTAM.

Ha#iTu npu 3ajaHHOM 3HauYeHHUH §:

1) MOAyIIb CKOPOCTH TOUKH NPHACKEHHSA CHITBE F,

2) MOnyAb YCKOPEHHS TOH ke TOUKH;

3) HaTSOKEHHS HUTEH HA BCEX Y4aCTKaX;

4) cuTy TpeHHS NPH KaueHHH 6e3 CKombikeHHs Tea J 1o HAKIOH-
HOW WIN FOPH3OHTAIBHOH NIOBEPXHOCTH,

5) peakigiio Ha oc Gioka 3.

O6pamums enumartue! JINs onpeneneHus CKOPOCTH TOUKH
MPUITOXKEHUS CWIB F cieayeT HCTIONB30BaTh TEOpeMy 06 H3MEHe-
HUM KHHETHYECKO#H SHEPTHH MEXaHHIECKOH CHCTEMBI B KOHEUHOH
dopme

T-T=%4,. M)

3nech, kak o6BIUHO, 7 — KHHETHYECKAsi JHEPIHA CHCTEMBI,
A_— pabora k- cunel Ha AauHOM nepeMeltieHuy. Kubernueckas
9HEPIrUs CUCTeMbI CKIA/(BIBAETCSH M3 KHHETHUCCKOH SHEPrHHM BCEX
Tell. PekoMEHIYeTCA BLPA3HTh 3TH JHEPIHH Yepes ¥ — HUCKOMBIH

MOJYJIb CKOPOCTH TOYKH IPHIOKEHHS CHIBl F' i NPEICTABHTE Be-
vy T B BUZE

T=m, = @

A€ NOCTOAHHAaA m"p — NPUBEACHHAA Macca CUCTEMBI.
62

CymMy paboT BCeX CHUI PeKOMEHIYETCA BHIPA3UTS 1epes S—
TIepEMeIlleHHE TOUKH [IPHIOKEHIA CHIBI F':

2A4.= AS) ©)

HanomuuM, 4T0 paboTy AepeMeHHBIX CHI CSAYET BEIHCIHTD
[TyTeM HHTETPHPOBAHAA, 2 IEPEMELLEHHSA TOYEK IIPHIOKCHHAS CHI
CBS3aHbI TAK XK€, Kak H MOYIIH MX CKODOCTEH, ec/H (KaK 3T0 UMe-
€T MeCTO B 3aJaHHH) OTHOILEHUA MOY/Ieli CKOpOCTEH NOCTORHHEL.

Tax kax rio yenosuto T, =0, 1o, cormacto (1) —(3),

m, %2 = A(S). 0]

[oacTasuB B (4) 3aAaHHOE 3HAYEHHE S, MOXHO HalTH V.
Jlns onpeneneHAs a, MOAYIIA YCKOPEHNS FOYKH IPHIIOKEHHUSA

CHIIBL, CIIEJIYET HCTIONB30BaTh Teopemy 00 H3MEHEHHH KHHeTHeC-
KOM JHEpryH cucTeMbl B Iubdepentnansrol popme

dr
—=3N 5
7 E e (5)

e N, = %45 —— MOIHOCTS K-ii cunel. Tuddepennupys obe vac-
t

Tu (4) N0 BPEMEHH, TI0JTy4UM

Va=HS)
T as

a:didfgs—)/mw. Q)

Jlns onpesieneHus HATOKEHUA HUTSH 1 peaxumii ces3ei cite-
ZyeT PacUIEHUTh CHCTEMY H PACCMOTPETh ABHKEHHE KAXIOTO
M3 TeN B OTAENBHOCTH, T. €. COCTABHTH JIsi KDKAOrO T/ COOTBET-
CTBYIOIIHE BUAY ABKeHUS TH(GHepeHLManbEbIe yPABHEHUA. Tlo-
CKOJTBKY BCE HY)KHbIE YCKOPEHHA YoKE OTIPE/IENIeHBl (MoIyny Kaca-
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4) cuTy TpeHHS NPH KaueHHH 6e3 CKombikeHHs Tea J 1o HAKIOH-
HOW WIN FOPH3OHTAIBHOH NIOBEPXHOCTH,

5) peakigiio Ha oc Gioka 3.

O6pamums enumartue! JINs onpeneneHus CKOPOCTH TOUKH
MPUITOXKEHUS CWIB F cieayeT HCTIONB30BaTh TEOpeMy 06 H3MEHe-
HUM KHHETHYECKO#H SHEPTHH MEXaHHIECKOH CHCTEMBI B KOHEUHOH
dopme

T-T=%4,. M)

3nech, kak o6BIUHO, 7 — KHHETHYECKAsi JHEPIHA CHCTEMBI,
A_— pabora k- cunel Ha AauHOM nepeMeltieHuy. Kubernueckas
9HEPIrUs CUCTeMbI CKIA/(BIBAETCSH M3 KHHETHUCCKOH SHEPrHHM BCEX
Tell. PekoMEHIYeTCA BLPA3HTh 3TH JHEPIHH Yepes ¥ — HUCKOMBIH

MOJYJIb CKOPOCTH TOYKH IPHIOKEHHS CHIBl F' i NPEICTABHTE Be-
vy T B BUZE

T=m, = @

A€ NOCTOAHHAaA m"p — NPUBEACHHAA Macca CUCTEMBI.
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CymMy paboT BCeX CHUI PeKOMEHIYETCA BHIPA3UTS 1epes S—
TIepEMeIlleHHE TOUKH [IPHIOKEHIA CHIBI F':

2A4.= AS) ©)

HanomuuM, 4T0 paboTy AepeMeHHBIX CHI CSAYET BEIHCIHTD
[TyTeM HHTETPHPOBAHAA, 2 IEPEMELLEHHSA TOYEK IIPHIOKCHHAS CHI
CBS3aHbI TAK XK€, Kak H MOYIIH MX CKODOCTEH, ec/H (KaK 3T0 UMe-
€T MeCTO B 3aJaHHH) OTHOILEHUA MOY/Ieli CKOpOCTEH NOCTORHHEL.

Tax kax rio yenosuto T, =0, 1o, cormacto (1) —(3),

m, %2 = A(S). 0]

[oacTasuB B (4) 3aAaHHOE 3HAYEHHE S, MOXHO HalTH V.
Jlns onpeneneHAs a, MOAYIIA YCKOPEHNS FOYKH IPHIIOKEHHUSA

CHIIBL, CIIEJIYET HCTIONB30BaTh Teopemy 00 H3MEHEHHH KHHeTHeC-
KOM JHEpryH cucTeMbl B Iubdepentnansrol popme

dr
—=3N 5
7 E e (5)

e N, = %45 —— MOIHOCTS K-ii cunel. Tuddepennupys obe vac-
t

Tu (4) N0 BPEMEHH, TI0JTy4UM

Va=HS)
T as

a:didfgs—)/mw. Q)

Jlns onpesieneHus HATOKEHUA HUTSH 1 peaxumii ces3ei cite-
ZyeT PacUIEHUTh CHCTEMY H PACCMOTPETh ABHKEHHE KAXIOTO
M3 TeN B OTAENBHOCTH, T. €. COCTABHTH JIsi KDKAOrO T/ COOTBET-
CTBYIOIIHE BUAY ABKeHUS TH(GHepeHLManbEbIe yPABHEHUA. Tlo-
CKOJTBKY BCE HY)KHbIE YCKOPEHHA YoKE OTIPE/IENIeHBl (MoIyny Kaca-
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TeNbHbIX YCKOPEHHH TOUEK CBA3AHBI MEXIY cobolt Tak e, KaK U
MOIY/H CKOPOCTEH), BLIYHCEHHSA CBEYTCS K PELICHMIO anreGpau-
4ecKUX ypaBHEHHH.

CoCTaBNAIOMKE PEAKIMH OCH HENOBIDKHOTO 610Ka ompeie-
JAIOTCA TIPHMEHEHNEM TEOPEMBI O IBUKSHHH LIEHTPa Mace K 3T0-
My Tesy, IIPU 9TOM HaJI0 yUECTh HETIONBIDKHOCTb LIEHTPa Mace.
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3agawa JI4. Mexauuveckas cHCTEMAa COCTOUT H3 3yGuaToi Witk pe-
MeHHo# nepegaqH (koseca I u 2) 1 rpysa 3. CxeMbl 3THX CHCTEM TIpEn-
cTaniens! Ha puc. 0—9. K kostecy / npruiokeH BeXyTHi MOCTOAHHEH
MOMeHT M. MOMEHT CHl CONPOTHBIICHHUA BEIOMOTO Koneca 2 M. Mac-
CHI KOJIEC, HX PaJMyChi M PaIyChl HHEpUKK 3aaHbl B Tabn. J14.1. Ko-
71€C0, 1S KOTOPOTO HE 3aJjaH paIiyc HHEPLMH, CHMTATh CIUTOLUHEM OJ-
HOPOIHBIM JEckoM. PUCYHOK M fAanHble w3 Tabn. JI4.] BeIGHparoT no 11o-
cnenuei undpe wmdpa. Yncaosbie 3HAYCHHS HArPy30K, NPHBEACHHbIE
B Tabm. J14.2, Beibupator no npeanocnenreii mudpe mudpa. [prmsts
3HaueHHe yCKopeH#a cBoGoHoro nagenus g = 10 m/c

OnpegesuTh THHEHKHOE MIH YyIrJIOBOE YyC-
KO P € H U e, yKazaHHoe Brpade «Halitm». Onpenenurs Ha-
THXEHWA B HATAX H OKPYXHOoe ycHaMe B3yb-
4a1oil nepeade (ECTH OHA €CTh B MEXAHH3IME).

Obpamums enumanue! 3apaia J|4 — na nuHaMuKy npocreii-
LIMX JBIKSHUIH TBEpOTO Teda. Jiia peinenns 3a1a4u cliefyer pas-
6UTh CHCTEMY Ha OTACIBHBIC TE/Ia, 3AMEHHB JICHCTBHA O{HOIO HA APY-
roe paBHBLIMH IO MOAY/IO H NPOTHBOTIONOXKHO HANPABNEHHBIMU
cuiaMH (HATSDKEHHS HUTEN M ABNEHAA B 3y0UaThiX NEpefiadax).
3arem cocTaBUTE AU(pepeHIHATIEHBIE YPABHEHHA BPAIATENbHBIX
JIBHKEHHUH KOMIEC M TTOCTYIATESbHOTO IBIDKCHUA FPy3a. YCKOpeHus,
BXOZAIIME B 3TH YPaBHEHH, HAZO BHIPA3HThL Ycpe3 MoieKauiee
OTIPENENCHHIO YCKOPEHHE, MCTIONB3YS KMHEMATHYECKHE CBI3H.
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BOHpOCbl H 3aJaHHA A1 CAMOKOHTPOJIA

1. I1pu KakoM ycioBu# MaTepHanbHas ToUKa GyneT ABHraThes nps-
MOJIHHEHHO U paBHOMEPHO, €CITH Ha Hee JeHCTBYeT HECKONbKHX cun?
2. B geM 3akodaeTcA nepsasd 3aja9a AMHAMHKH TOUKU?
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[image: image44.png]45. B ueM CyTh TEOPEMBI O 3aBUCHMOCTH MEXIY MOMEHTaMH HHEp-
MM TeNId OTHOCHTENBHO TIApalIeNbHbIX 0CeH?

46. Yemy paBeH MOMEHT HHEPUHMH OXHOPOJHOIO HHCKA OTHOCH-
TEJTBHO OCH CUMMETPHH, IEPIEH AUKYIAPHOM ITOCKOCTH AMCKa?

47. Kak BeIpaxaercd KHHeTHYEeCKas 3HepruA TREPAOTO Tena NPy no-
CTYNaTeJIbHOM JBIKCHHH?

48. Kak BbIpaiaeTCcs KUHETHHECKAs 3HEPTHS TBEPIIOIO TN MPH IUI0C-
KOM ABIDKEHUM?

49. Kak BpIpaykaeTcs KHETHUECKas SHEPIHs TBEPIONO Te/a IIPH Bpa-
INATENBHOM JBHKEHHH?

50. Majire onpenenenne ynapa.

51. CpopMynmpyiiTe OCHOBHOE YpaBHEHHE JHHAMMKH TOUKHM NP Y7Iape.

52. ChopMymHpyiiTe OCHOBHbIE JOMYILCHHS, UCTIONL3YEMbIE IIPH K3y~
YeHHH yaapa.

53. Cdopmynupyiire TeopeMy 06 H3MEHEHHMH KONMYECTBA ABHKE-
HUA IPH yzape.

54. Chopmyaupyiite TeopeMy 06 M3MEHEHHH KMHETHYECKOTO MO~
MeHTa IIpH yaape.

55. Uto HaspiBaeTCs KOI(QHUMEHTOM BOCCTAHOBIEHHA NPH yaape?

56. KaxoBs! i8e Qa3sl npu ynape?

57. Chopmynupyiite Teopemy KapHo 0 moTepe KHHETHHECKOH dHEp-
THM [IPH yaape.

58. Kakoii ynap HasblsaioT aBCOMOTHO ynpyrum?

KOHTPOJILHBIE 3ANAHWA
110 AHAJTMTHYECKOW MEXAHUKE

3apaua JS. Ban 4B paBHOMEPHO BpAalaeTca ¢ YriOBO# CKO-
POCTBIO ® BOKPYT BepTHKanmbHO# ocH. K Bamy B ofHo# nnockoctu
JKECTKO NpHKpeIUieHsl apa crepxas — CE v DF. Crepaxens CE onHo-
POJHBIA, €10 Macca paBHa m,, yroil, o6pasyeMslil CTEPXKHEM C OCHIO
spaueHys, pageH o. Jlpyroit crepxes (DF) obpasyer yroa B ¢ epru-
xanbto. EFo BecoM MOXHO npenebpeub. YIIIbl ClEAYET OTCUUTHIBATL
OT BEPTUKAIM: TOIOKHTENbHBIE 3HAYEHHS — MPOTHB XOAA 4acOBOH
CTpEJIKY, OTpHLATeNbHbIE — 110 Xoy. Ha konte crepxxus DF yxpennen
ToueHHbI rpy3 Maccolt m, UHCneHHBbIe 3HAYEHHS rEOMETPHUECKHX
napameTpos a, b, ¢ (B MeTpax) 1 y170B o u B nipuseaeHst B Tab. JI5.1.
B rabn. [I5.2 npuBeeHb! BETHYMHBE YIJIOBOH CKOPOCTH ® (B pan/c),
anuubl crepaaeit CE, DF (B metpax) u Maccn! crepxus CE (m,) u To-
9eqHOTO Ipy3a (in,) B KAIOTpamMMax.

OnpegenMTbh AMHAMUYECKHE peaKUHU BIOL-
natHUke A U nomuvnHuke B. Naunsie tabn. JI5.1 BuiGupator no nocnesn-
Heit uudpe wudpa, Mo 3HaYeHHIo npeanocenteil nudpb BEOHpaloT
3HAYCHHUA MapaMeTpoB M3 Tabn. JI5.2.

Oépamums énumanue! 3ana4a JI.5 — Ha IpUMECHEHHE IPHH-
uuna anambepa. Hzo6pasue Ban AB co CTEPKHAMH C yHeTOM
3a1aHHbIX YITIOB, BBOIMM CHCTEMY KOOPJMHATHBIX ocei Axy, Bpa-
HIAIOLLYIOCH BMECTE € BaJIoM BOKpYT ocH A B (ock Ay). B 310# nnoc-
xoCTH H OyayT Haxomurbcs crepxii CE u DF. Tloxaxem aeHcr-
BYIOUIHE CHIIbI TSDKECTH M PEAKLMM CBA3CH HOINATHHKA 4 U Moj-
munkuka B. CornacHo npuHimmy [lanamGepa fo0aBiseM Ciiibl
wrepuuu: 1) a1s rpy3a F Kak MATCpHANbHOH TOYKH H 2) 1S CTEPXK-
ns CE kaK pacrpe/esieHHOH CHCTEMBI CHIT HHepLMM (pacnipesene-
HHe [0 3aKOHY TpeyrofbHHKa). PapHoeHCTBYIOMAS CHAl HHEPLHHT
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[image: image47.png]crepxnst CE onpeaenseTcs o YCKOPEHHIO LI’HTpa Mace CTepxHs,
a ec MMARS JAEHCTBYS [IPOXOJHT depe3 HEHTP TUKECTH TPCYroNb-
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Bt
1.
i F
D
E, .
Xﬁc

Puc. [I5
Ta6nwmoa J5.1
Homep a,M b, M ¢, M a, Tpan B, rpan
0 2 L5 2 30 45
1 1 2 3 45 —60
2 1,2 1,8 2 60 -120
3 1.4 2 1,6 120 30
4 1,2 14 1,8 —60 -90
5 2,5 1 1,5 —45 45
6 1,4 2,6 1 -60 30

* Dm0 pa— Yeprex, HAa KOTOPOM NpPOCTPaHCTBeHHAd (urypa uzobpaxena
METOIOM ABYX WiH TPEX OPTOTOHANBHBIX IPOCKIMHA Ha B3aHMHO NEPHEHANKYIAPHBIE,
@ 3aTEM PA3BEPHYTHIC ILAOCKOCTH.
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OkoHvyapwue Tabnm J5.1
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3apaqa [l 6. Pordaxcubiii MEXxaHW3M, pacrioNoXeHHbIH B TOPU30H-
Ta/bHOM IUIOCKOCTH, HAXOMUTCA B PABHOBECHH TIOA ACHCTBHEM COCpe-
JIOTOYEHHOA cuabl P, MOCTOAHHOTO MOMEHTa M U YIpYTOi CHIThL, 06y~
crnosnedHod gedopmanueii npyxuHbl. BUA H HONOXEHHE MEXAHH3-
Ma (puc. 0—9) onpeaersores no nocae Hei wdpe mudpa, 1aHHEE
uz tabn. JI6 — no npeanocnenuei. Jna sBcex MexaHu3MoB AfiMHA
kpuBommna O4 = 1 M, pasMepsl IPYTHX 3BSHBEB YKA3aHb! B 3KCTUTH-
KAUHU K COOTBETCTBYIOIEMY pHCYHKY. Ha momsyH B melfctsyer cilla
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[image: image48.png]YTIPYrOCTH NPYKUHEL F = A, riie ¢ — KOIPPHUMEHT XeCTKOCTH, A —
nedopmanus npy>kuHb. Benwunna u HanpasiacHue cuabl P 3afiaHbl
B abn. JI6, yrom o (MexIy KpUBOUIHIOM U THHUeH 1eficTBusS chibl P)
OTCYMTHIBAETCA OT KPUBOLUKIIA NPOTHB X0 4acOBOH cTpenky. Benu-
YHHA W HAIIPaBjCHUE MOMEHTa, JCHCTBYIOUIETO HA 3BEHO MEXAHH3Ma,
3afaHbl B TOH e TabAnue (3HaK «—» 03HaYaeT HATPaBIECHHE MOMEHTA
o XOAYy 4acoBO# cTpeskH).

OnpegennTbh BEAMYUHY KodpdHUHUEeHTa
KEeCTKOCTH HPYXHHEBI, B3IB BEIHYHHY AedopMaLiHy mpy-
JKUHBI TIPH PABHOBECHA Mexanu3ma A u3 Tabn. J1.6 (B Tabmuie ykasan
momyas aedopmaund |A|). B orsere ykasatk Takoke: «IIpykynHa ckatan
wiH «I1pyxuHa pacTaHyTay.

Ob6pamums enumanue! 3apaqa J16 — Ha onipesieieHue ycio-
BHl pABHOBECHS MEXAHMYCCKOH CHCTEMB! ¢ HOMOUIBIO IPHHLIMIIA
BO3MOXKHBIX ITepeMeLLeHAH. MeXaHH3M HMeeT OfIHY CTeneHs CBoso-
JBL, T. €. OJ[HO HEe3aBHCHMOE BO3MOXKHOE nepemelienue. ns pe-
LIEHHA 3/1a4H HYXKHO COOCIIMTE MEXAHU3MY BOIMOXKHOE IlepeMe-
IIEHNE, BLIYVCITHTE CYMMY 3IEMEHTapHbIX paboT Beex AehcTByIO-
LIMX AaKTHBHBIX CH W [TAP HA ITOM NEPEMEIICHHH H IPHPABHATE cC
K Hymo. (B 3apanuu JI6 Ha MexaHM3M AEHCTBYIOT MOMEHT Naphbt
cun M u P u F.) Bee BolleIHe B COCTABIECHHOE YPABHEHHE BO3-
MOXHBIE IIEPEMELUCHHUS CIIEAYET BRIPA3HTh HEPE3 KaKoe-1100 OfHO.
Uto6bl HalTH KOIDOUUHMEHT KECTKOCTH NPYIKUHBL, HYXKHO M3 I10-
JIyYEHHOTO YCIIOBHS PABHOBECHS ONPEICITHTE CHITY yTpyrocTu F u,
835B 3HAYCHHE MOTYJIA AeopMaiy A 13 Tab1. JI6, BEIYHCIHTE C.
Ecnu Ha cxeMe MexaHu3Ma yTipyras cuiia Gbina mokazana B CTopo-
HY YAJTHHEHNS TIPY)XKWHBI, TO MONOKHTENBHOE 3HaUene CHIIbI O3Ha-
YAET, YTO OHa PacTAHYTA.
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Puc. J16. 0: Puc. J16. 1:
OA=CB=BE=1m; AC=05u OA=BC =AD = BD=DE=1m;FE=14mM

OA=AB=AC=CD~1wm
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cun M u P u F.) Bee BolleIHe B COCTABIECHHOE YPABHEHHE BO3-
MOXHBIE IIEPEMELUCHHUS CIIEAYET BRIPA3HTh HEPE3 KaKoe-1100 OfHO.
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835B 3HAYCHHE MOTYJIA AeopMaiy A 13 Tab1. JI6, BEIYHCIHTE C.
Ecnu Ha cxeMe MexaHu3Ma yTipyras cuiia Gbina mokazana B CTopo-
HY YAJTHHEHNS TIPY)XKWHBI, TO MONOKHTENBHOE 3HaUene CHIIbI O3Ha-
YAET, YTO OHa PacTAHYTA.
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Puc. J16. 0: Puc. J16. 1:
OA=CB=BE=1m; AC=05u OA=BC =AD = BD=DE=1m;FE=14mM

OA=AB=AC=CD~1wm
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Tab6nuua /6

Howmep ycnosua o, Tpan P H M, Hm [Al, em
0 30 80 8 1
1 120 50 -15 2,5
2 300 150 14 15

150 100 ~18 4
4 30 120 6 2,1
5 330 80 -16 1,6
6 210 100 20 1,2
7 240 40 -12 2,2
8 30 90 18 3
9 60 110 -10 24

3apaua J7. MexaHu4eckas CHCTEMA COCTOMT U3 OLHOPOAHBIX CTY-
NeHYATHIX HIKKBOB ] M 2, 0GMOTaHHbIX HUTAMH, IPY30B 3—6, NpUKpen-
JICHHBIX K 9THM HHTIM, H HeBecoMoro Onoka (puc. 0—9, Tabn. J17).
CycTeMa ABHXKETCA B BEPTUKAIBHON INOCKOCTH MO/, ACHCTBHEM CHII TA-
JKECTH ¥ [apbl CWIT (MOMEHT M), NMPUNOKEHHBIX K OJHOMY M3 IIKHBOB.
Pajuyci crynenel wkusa / R =02 m,r, =0,1 M, ankuea 2—R,=03 M,
, = 0,15 M; MX paguychl MHEPUME OTHOCHTE/ILHO OCEH BPAIICHHA —
coorsercTBento P, = 0,1 Mu p, = 0,2 m.

OnpeaenuTs yCKOpPpeHHE IPy3a, umeouero 6ob-
uniif Bec. Beca P, ..., P, KHBOB K rpy3os 3ajansl B Ta0n. J7. Ipy-
3bl, BeCa KOTOPHIX PABHBI HYITIO, HA YepTeske He 300paxath (InkuBsI /, 2
u306paxarh Bcera Kak yacTd cucreMsl). Tpennem npeneGpeus.

O6pamums enumanue! 3ana4a J17 — na npumeneHue obuie-
10 ypaBHeHHs AuHamiky (npuaupn JanamGepa — Jlarparka). Xon
88

PeLIeHHA 321a41 TakoH e, Kak B 3aaaue JI6, Tobko mpeasapm-
TENLHO Ha/10 00ABUTE K NEHCTBYIOLIMM Ha CHCTEMY CHIIZM COOT-
BETCTBYIOLUME CHITbI WHEPLMH. YUecTh [PH 3TOM, YTO 4/ OfHO-
POZHOTO TeNa, BPRIIAKMIErOCs BOKPY CBOEH OCH CHMMETPHH
(WIKKBa), CHCTEMA CHJT MHEPLH TPUBOIMTCS K MOMEHTY HapBI cHl
M, = Ig, rne I — MOMEHT MHEDHMH Te/la OTHOCHTENIEHO OCH Bpa-
LUEHMA, £ — YIIIOBOC YCKOPEHHE TeNa; Hanpas/ieHHe M, npoTHeo-
TONOXHO HANPABIEHHUIO €.
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3agaua JI8. Mexauuyeckas cucrema cocrout uz ren I, 2, ..., 5
BecoM P, P, ..., P, COOTBETCTBCHHO, CBA3AHHBIX APYT € IPYTOM HHTH-
MM, HAMOTaHHBIMH Ha cTynenyarsie 6noku 1 u 2 (puc. 0—9, Tadn. 18).
Panuycel cTynensathix 610koB / U 2 paBHEI COOTBETCTBEHHO: R = R,
r=04R R,= R, r,= 0,8 R. (TIpy BLIYHCTEHUH MOMEHTOB HHEPLMH BCE
GHOKK, KATKH U KOJIECA CYMTATh OHOPOAHBIMH CIUTOLIHBIMH ITHHI-
pamu pajuycom R). Ha cucreMy, kKpoMe CHT TSHKECTH, AeiicTByeT ciia F,
npwIoKeHHad K Teny 3 v 4 (eciH Teno 3 B CHCTeMY HE BXOIHMT, CHJIa
TIpUIONKEHa B TOUKe B K Tenexke), M Mapbi cHil (MOMeHTH M|, M),

Puc. 17. 9 NpWIOKeHHLIX k 6okam / 1 2; xorga M < 0, uanpaiieHHe MOMEHTA
[POTHBOTIONOKHO NTOKA3aHHOMY Ha puc. 0—9. Ha yuacTke HUTH, yka3aH-
Tabnuua A7 nom 8 1abn. /I8 B rpade «Ilpyxuna», BIO9eHa npyxHHa ¢ Koapdu-
Howmep o HMEHTOM XKECTKOCTH ¢ (HApUMEP, ECIH B cTonbile cTouT AB, To yyac-
BapuanTa P P, P, P, P, P, Heu TOK AB sBnseTcs NpyxuHoM, ecnu AD, 10 AD — npyXdHa, U T. 1.).
- B HauasibHbIH MOMEHT BPEMEHU NPY)KHHA HE Ne(OpPMHPOBaHA.
0 10 0 20 30 40 0 0,9 o
CoctasuTe ypasHenus Jlarpanxa M HalTH
! 0 40 0 10 20 30 1.2 33KOH H3MeEHeHH s 0606uenHON KoopaMHaTEL X, T. €. x = (1),
2 20 30 40 0 10 0 0,6 CYMTAs, 9TO MBIKCHHE HAUHHAETCH H3 cocToARuA nokos. O npene-
JHTH TAaKKe 9acTOTY M NEPHOA KolieGaHHit, COBEPINAEMBIX TeJJaMH
3 0 20 10 30 0 40 18 CHMCTCMBI [IPH ©¢ ABHXKCHNH (0 BRIGOPE KOOP/IHHATHI X CM B NIPUMEHa-
4 30 0 20 0 40 10 1,2 Huu K 3aga4e). [Ipouepk B cronbuax Tabmuusi, TAe 3aAaHB! BECA, O3HA-
4aeT, YTO COOTRETCTBYIOIICE TEJIO B CHCTEMY HE BXOJIHMT (Ha YepTexe
5 0 10 30 40 20 0 0,8
’ He MU300pakKath), a HOJIb — YTO TENO CUHTAETCH HEBECOMBIM, HO B CHC-
6 40 0 0 20 30 10 1,8 TeMy BXOAHT; JULT KOJeC, 0603HAUEHHBIX HOMEpOM 4, P, — ux ofumuit
7 10 20 0 40 0 30 06 pec (Bec mrarGopMBI Takoit TENEKKH HE qubujae*rcx). Hapuc.5u 8
610K, K KOTOpPOMY NOJBEIIEH IPy3 J, HEBECOMbIH.
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[image: image56.png]Ob6pamums enumanue! 3aa4a J18 — Ha npumeHeHme ypaBHe-
Hui Jlarpamka. CHcTeMa UMeEET NBE CTENMEeHH CBOBOMIBI; CIGAOBA-
TENbHO, €€ NONOKEHHE OTIPEIE/LETCA ABYMSst 060GIUEHHBIMM KOOP-
AMHATaMHM (g, M ¢,) § INA HEe MOIDKHbI GbITh COCTABIEHBI 1Ba yPas-
HEHHMA.
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YHB MX ¢, =X M ¢, = Q WIH ¢,= X U ¢,= . 32 KOOPJHHATY X IPHHAT
YAUIMHEHHE NPY)KUHBI, OTCHHTBIBAEMOS B CTOPOHY TOrO U3 Te 3, 4
WIIM 5 CHCTEMBI, K KOTOPOMY NPYXMHA NPUKPEIUIEHa; HanpuMep,
€CITH NpY>XuHa PAKPENIeHa K 3TOMY Teny B Touke B U ee nivna
B IPOK3BONLHLIA MOMEHT BpeMeHH pasHa AB, Tox = AB— L , rae
L, — nnnna uenedopMUpOBaHHON IPYXKUHBI. 33 KOOPAMHATY @
MPUHATD YTOJl IOBOPOTA KpaiiHero 610ka (31T 610K MOXeET GBITh
H HEBECOMBIM), OTCYUTBIBAA () OT HAYAJIBHOTO MOJIOKEHHS. Ecin
B CHCTEMY HH OAHH 610K He BXOAMT, a BXOAAT JIHUIL TeNa 3 4,
3a KOOPJUHATY Y TIPUHATL PacCTOSHUE Tena 4 OT HAaYaNbHOrO Mo-
noxerns. O606uIeHHbie KOOPAMHATHI HY)KHO IIOKA3aTh HA PHCYH-
Ke. BRIYMCITHTL KMHETHHYECKYIO SHEPTHIO CHCTEMbI M BHIDA3UTh
BCE CKOPOCTH Yepe3 0606IEeHHbIE CKOPOCTH ¢ u . OGpaTHTE BHHU-
M2HHMe, 4TO X ~— OTHOCHTE/IbHAA CKOPOCTh, @ B BBIDAKEHHE KH-
HETHYECKOH DHEPrun BXOAAT aGCONIOTHBIE CKOPOCTH. 3aTeM Hy»-
HO BBIYMCANTL 0006IIEHHBIE CHb( @, 1 O, M COCTaBHTS J1Ba ypas-
neHus Jlarpawxka.
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