5.6.5. pumep 8bInonHeHUs1 Kypcogoao 3adaHusi [ 5

B kypcoBom 3aganum [] 5 Tpebyetcsa onpenennTb peakunmy BHELLHNX
CBS3eN, HaNOXEHHbIX Ha MEXaHUYEeCKyl0 CUCTEMY B crieaylowmx cry4va-
SIX: B MPOM3BONbHbIA MOMEHT BPpEMEHU; B OUKCUPOBAHHbI MOMEHT Bpe-
MeHMU ti; B TOT MOMEHT BPEMEHMU, KOrga yron noBopoTa Teria paBeH 3Ha-
YEHUIO 1.

PaccmoTpum nocrnegoBaTesibHO 3T Criydau.

Cnyyau 1.

OagHopoaHbIN CTEePXXeHb 1 OANMHOW [ 1 TOYEYHbIN TPpy3 2, 3aKpensieH-
HbI Ha KOHLE CTEPXXHSA, COBEpPLUAIOT BpallaTenbHOe OBMKEHNE OTHOCU-

TenbHo ocu OZ ¢ NOCTOSIHHOM YroBon ckopocTbio § 4 (puc. 5.43).
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Puc. 5.43

Hano: m; =20 kr; my; =10 kr; OA =/=1 m; a = 30°. OnpenenuTb pe-
akummn ceasm B Touke O.

PeweHue.

3anuwem dopmyny, Bblpaxatowyo npuHumn Janambepa ona mexa-
HUYECKOWN CUCTEMbI B BEKTOPHOM BUAE:

SF+ >R +I® =0,



rae F° — reomeTpuyeckasl Cymma akTuBHbIX cun; LR — reomeTpuve-

CKasi CyMMa peakumn BHELWHUX CBA3EW, HaNOXeHHbIX Ha MeXaHU4ecKyto
cuctemy; 2®; — reomeTpuyeckad cymma cun MHepumu.

CornacHo aTOMy MPUHLMMNY HA MEXaHUYECKY CUCTEMY LEWNCTBYIOT
akTuBHble cunbl Gy, G,, peakumn Yo, Zo BHELLHEN CBS3U U CUMbl MHEPLINK
®d,, ®,. [NpumeHnTENBHO K paccmaTpmBaemMoun 3agadvye npuHumn Hanam-
Bepa BblpaxaeTcs oopmMynomn

G +G,+Yo+Zo+ D, + D, =0.

Mokaxkem aTn cunbl Ha puc. 5.41. Cunbl G4, G, NOMECTUM B LIEHTPax
Cs,Comaccten 1 un 2.

Ncnonb3yss ncxoaHble OaHHble 3agadn, 3anuwem dopmyrnbl Ans
ornpeneneHnsa Mogynemn akTMBHbBIX CUM U CUIT MHEPLINK:

Gi=mqyg; G2=myg.

Tak Kak mexaHu4eckasa cuMctema BpaLlaeTca C NMOCTOSAHHOW YrIoBOW

ckopocTbto § 1, To yrnosoe yckopeHnue ¢ 1 = 0 1, crnegosaTenbHO, MOaYNK

ac1, dcz YeKopeHun ueHTpos C4, C, macc Ten 1 1 2 cCoOOTBETCTBEHHO paB-
Hbl:

ac: = %1 = (§1)2.0 57 sin(a):
dco = acy = (45 1)2%[ sin(a),

w w
roe dc1, dc2 — MOAOYNU LIEHTPOCTPEMUTENBbHbIX YCKOPEHUN LEHTPOB
Macc Ten paccMmaTpmBaeMon MexaHN4YeCKON CUCTEMbI.
Torna nveem:

O =myacs = m1_a81 = m1_((¢' 1)2-0,5-/ sin(a));

® = Mr-aco = my-4¢2 = my((§1Y21 sin(a)).

Cwvna vHepunun @, Tena 1 npunoxeHa B Toyke D Ha pacctosHun OD
= 2-1/3, TaKk Kak anwopa pacnpegeneHus areMeHTapHbIX CU MHepLnn
Tena 1 nmeet oopmy TpeyrosibH1Ka.

CornacHo puc. 5.43 Ha paccMaTpmBaeMyto KOHCTPYKUUIO AeNCTByeT
nnockasa npoussonbHas cuctema cun (Gq, Gz, Yo, Zo, @1, P,). MNMpuHUMN
Hanambepa B 9TUX YCNOBUSAX BblpaXXaeTCa CUCTEMON TPEX YPaBHEHUN.

SFoy+ ZRioz+ ZPoy = 0; (1)
SFg,+ IR, + 2P0, = 0; (2)
Mo (F") + ZMo(RT) + ZMo(®;) =0, (3)

roe ZMO(EE), ZMO(RF), >My(®;) — cyMMbl MOMEHTOB COOTBETCTBEHHO

aKTUBHbIX CUI, peakuMin BHELLIHNX CBA3EN U CUN MHEPUUMN OTHOCUTENBHO
Toukn O.
[Mpeobpasyem nocnenHne ypaBHEHUS K CrieayowemMy Buay:



Yo—®1— D, =0; (1)
-G =-Gx+Zo=0; (2|)
G1-0,5:I'sin(a) + Gy'I-sin(a) — @4+(2:1/3)-cos(a) — P,-I-cos(a) = 0. (3')
Mpy Mcnonb3oBaHWM YCNOBWUIA 3a4ayy 3TU YPaBHEHUS NPUHUMAIOT
BUA;
Yo —mq+((64)*0,5-7 sin(a)) — mz:((§ 1)*/sin(a)); (1)
—myg—myg +Zo=0; (2")
m+-g-0,5-/'sin(a) + my-g-/-sin(a) —
—mq+((§ 1)>0,5:I'sin(a))(2:1/3)-cos(a) —
— ma((§ 1)*I-sin(a))-I-cos(a) = 0. (3"
B tpéx ypaBHeHusix (1"), (2"), (3") cogepxatcs Tpy HensBecCTHble Be-
nnumnHbl: Yo, Zo, § 1. Pelmm atn ypaBHeHus.
N3 ypaBHeHus (3") nmeem
o= g/ Osin(o )0(0,50m, + m,,) _
"7\ /Osin(a )1/ Ocos(a )[(0,3330m, + m,)

_ gl(0,50m, + m,) _
~ \//0cos(0 )[(0,3330m, + m,)
_ 9,810(0,5020 + 10)
100,866 (0,333 020 + 10)
N3 ypaBHeHus (2") cnenyert, 4to
Zo =g-(my+ my) =9,81:(20 + 10) = 294,300 H.
N3 ypaBHeHus (1") nony4nm
Yo = (¢ 1)2'1 'Sin(G)'(O,5'm1+ mz) =
= 3,686%1:0,5-(0,5-20 + 10) = 135,939 )H.
Takum obpasom, oTBeThbl Ha Bornpockl (Yo = ?, Zo = ?), NocTaBneH-
Hble B KypCOBOM 3agaHun [1 5, nonyyeHobi.

= 3,686 pag/c.

Cnyyau 2.

OgHopoaHbIN CTEPXXEeHb MaccolM M K3 COCTOSIHUSI MOKOS1 MpuxoauT
BO BpallaTenbHoe ABWXEHWEe OTHOCUTENbHO BepTukanbHon ocn OZ no
rmagkon ropn3oHTanbHOW MIIOCKOCTU Nog AeNCTBMEM Mapbl CUl C MO-
mMeHTOM M (puc. 5.44).

OnpenenuTtb peakunn BHELLHEN CBSA3U B MOMEHT BPEMEHMN ;.

Hano:m=10kr; OA=/=1M; 9 =0;§,=0; M=10t;t, =1 c.

PeweHue.
3anvwem opmyny, BblipaxatoLllyo npuHuun Janambepa B BEKTOp-
HOM Buae:



SFF+ >RF +I®, =0,
rne *F- — reomeTpuyeckas cymma akTuBHbIX cun; ERE — reomeTpuye-

ckas cymMma peakuui BHELUHUX CBS3EW, HaNOXEeHHbIX Ha MeXaHU4eCcKyr
cucrtemy; 2®; — reomeTpuyeckas Cymma Cun MHepLnu.

Puc. 5.44

CornacHo aToMy NPUHLUMINY Ha CTepXXeHb OEeNCTBYIOT akTUBHas cuna
G (cuna TsKecTn), akTMBHas napa cun ¢ momeHtoMm M, peakuum Xo, Yo
uunuHapudeckoro wapHupa B Todke O, peakuuss N rnagkon ropwu-
3oHTanbHon nosepxHoctn OXY, ueHTpobexHaa P n BpawarenoHaa P°
cunbl nHepunn n MomeHT M® cun nHepuun. Cunbl G 1 N Ha puc. 5.42 He
NoKasaHbl, Tak Kak pUCYHOK NPpUBEAEH B OPTOrOHAsIbHOM NPOEKLMN.

CTtepxeHb Ha puc. 5.42 n3obpaxéH B NPOM3BOSIbHbIN MOMEHT Bpe-
MEHW, NMpu 3TOM NpegnonaraeTcs, YTO OH BpallaeTcs C yrrioBOW CKOpPO-
cTbto § B cTOpOHY BO3pacTaHWs YrMOBOM KOOPAMHATBI @ C YITOBbLIM YCKO-
petunem 0 . Vicxoos vn3 atoro npeanonoxenusi, cunbl ®©, ®F nHepLmn 1
MOMeHT M® cun MHepuumn HanpaBsrneHbl Tak, Kak 3TO MoKasaHo Ha puc.
5.44.

[MpMeHnTENLHO K paccMatpmBaeMon 3agadve npuHumn Janambepa
BblpaxkaeTca qoopMyrion

G+Xo+Yo+ N+ DY+ P*=0,.

Moaynu ®%, ®¢ cun uHepuun 1 moayns M® MomeHTa cun uHepLUUM

onpegenvm no goopmyrnam:



O =m-af=m-((§ )212); ®° =m-al=m-(§-12);
M® = Joz 0 = (m-212)-0.

[TocKonbKy CTep)XeHb OBWXETCA MO rMnagkon ropu3oHTasibHOW Mo-
BepxHOCTU, TO cunbl G 1 N Ha 31O OBWMXEeHMe He BNUAKT U, cregosa-
TerbHO, UX MOXXHO UCKIIOYNTb U3 PacCMOTPEHUs. B aTnx ycnoBumsx npuH-
unn Janambepa BbipaxaeTca CUCTEMON TPEX YPaBHEHNNA:

ZFE + ZRE + 3Py =0; (1)
SFoy + ZRioy + ZPoy = 0; (2)
>Mo(FF) + ZMy(RF) + ZMo(®)) =0, (3)

rae IMy(F"), ZMy(RF), ZMo(P;) — cyMMbl MOMEHTOB COOTBETCTBEHHO

aKTUBHbIX CWI, peakunin BHELLIHNX CBA3EN N CUIT UHEPLIMN OTHOCUTENBHO
npoun3BosibHoM To4kn O.
[MpnMeHnTENbLHO K paccMaTpnBaeMon 3agavye MMeeMm:

Xo + ®“-cos(p) + P=sin(g) = 0; (1"
Yo + ®“-sin(p) + ®=cos(¢) = 0; (2"
M — ®=(//2) — M® = 0. (3"

[Mpn ncnonb3oBaHMM YCHOBUIA 3a4a4n 3TN ypaBHEHUS npuobpeTatoT
crnegyowmmn Bua:

Xo + m((§ )21/2)-cos(@) + m(§ -1/2)-sin(¢p) = O; (1"
Yo + m-((§ )2/2)-sin(p) + m-(§ -1/2)-cos(¢p) = O; 2")
M —m-(§ -1/2)-(1/2) — (m-/12)-¢ = 0. (3"

CnenyeT OTMeTUTb, YTO yrmoBasi ckopocTb § | yrnosoe yckopeHue ¢

W Yron ¢ noBopoTa 3aBUCSIT oT Bpemenm t (§ = fi(t); O = fo(t); @ = fa(t)). B

MOMEHT BpeMeHU t; oHn ByayT UMeTb COOTBETCTBYIOLLME 3HaYeHus § 4,
0’4, @1. BHECEM 3TW 3HAYEHUSA B NOCMEAHNE YPaBHEHWS.

Xo + m-((§4)*1/2)-cos(@1) + m-(§4-1/2)-sin(p1) = 0;  (1")

Yo + m-((§ 1)*1/2)-sin(p1) + m-(§'1-1/2)-cos(¢+) =0; (2")

M —m-(¢'4:1/2):(1/12) — (m-?[12)-¢'y = 0. (3™

HeTpyoHO 3aMeTuTb, YTO B TPEX YPaBHEHUSIX COoAepXaTcs creayro-

e HeusBecTHble BenuumHbl: Xo, Yo, 04, 074, @1, cnegosatensHo, Ans

YCNELWHOro peleHns 3agadm Tpebyetca nonyyutb AOMNOSTHUTENbHbIE
ypaBHeHus. Ona atoro auddepeHumansHoe ypasHeHue (3") npeacra-
BUM B crieqyoLliem Buae:

(m-2/3)-¢'4 = 10-t.
[Mpeobpa3oBaB 3TO ypaBHEHME, NOMYYUM
04 = 30t/(m-P). 4)
[Baxxabl NPOMHTErpUPOBaB NocreaHee ypaBHEHME, MONYYUM:



¢§ 4 = (30/(m:P2))-(t3/2) + C4 = (15/(m-?))-t? + Cy;
@ = (15/(m-2)):(t%/3) + C4-t + C, = (5/(m-F?))t* + Cs-t + Cy,
rae C4, C; — NOCTOSIHHbIE MHTErpMpOBaHus, onpegensemMble No Havanb-
HbIM YCIOBUSIM OBVKEHUS.
Mockonbky § o =0 u @, =0, T0 C; =0 un C, = 0. Toraa cnpaseanvsbl
BblpaXXeHUs:
0 = (15/(m-P))-t; (5)
@ = (5/(m7))t. (6)
Ecnn B ypasHeHus (4), (5), (6) noacTtaBuTb 3HaYEHUS BpEMEHHU ty, TO
nony4mm:

¥4 = (30/(m-2))t; = (30/(10-12))-1 = 3 paa/c?; (4")
§ 1 = (15/(m-2))-(t:)2 = (15/(10-12))-12 = 1,5 pag/c; (5"
©1 = (5/(m-2))-(t:)? = (5/(10-12))-1° = 0,5 pag. (6")

Onpegenum 3HayeHnsa sin(@+) n cos(@1):
sin(p4) = 0,479; cos(g4) = 0,877.
Mo wm3secTHbIM BenuumHam 4, 04, sin(g), cos(p,) onpenenum
npoekuumn Xo, Yo peakumin CBA3N Ha KOOPAMHATHLIE OCKU:
Xo =—=m-((§ 1)%1/2)-cos(p1) — m-(0"1-1/2)-sin(¢1) =
=-10+(3,5*1/2)-0,877 — 10-(1,5-1/2)-0,479 = — 57,308 H;
Yo = —m-((§ 1)>1/2)-sin(g1) + m-(§'1-//2)-cos(¢:) =
=-10+(3,5*1/2)-0,479 + 10:(1,5:1/2)-0,877 = — 22,760 H.
Takum obpasom, oTBeThLI Ha Bonpockl (Xo = ?, Yo = ?), NocTaBneH-
Hble B KypCOBOM 3agaHuu [] 5, nony4yeHsbl.

Cnyu4au 3.
OpHopoaHbIN Kpyr Maccon m u paguycoMm R Haxoamtca B COCTOSHUA
nokosi. B MoMeHT BpemeHu t, = 0 eMy npuaganm yrnosy ckopocTb 0§ .

Onpegenntb peakumMn BHELLHEW CBS3M B MOMEHT BpeMeHW, Korga yron
NoBOpOTa Tena paBeH 3HadyeHuto @q. Ha puc. 5.45 kpyr nsobpaxeH B
MNPOU3BOSIbHbIA MOMEHT BPEMEHN.

Hano: m=10«kr; R=1M; ¢; =60° ¢, = 0% § o =10 pag/c.
PeweHue.
3anvwem dopmyny, BblpaxarwLwy npuvHuun [Janambepa B Bek-
TOPHOM (popme:
SF°+ IRF + I®; =0,
rne TF- — reomeTpuyeckas cymma akTuBHbIX cur; ERE — reomeTpuye-

CKag cyMma peakuui BHELIHUX CBA3EW, HaNOXeHHbIX Ha MeXaHUYeCKyr
cuctemy; 2®; — reomeTpuyeckas cymma Cun MHepLnu.



Mo ycnosuo 3agaHus Ha maTtepuarnibHoe Teno OAeNCTBYET aKTUBHaS
cuna Tshkectn G, peakumn Yo, Zo UMIMHOPUYECKOTO LWApPHUPA, LEHTPO-
6exHaa ®“ n BpawarensHasa ®¢ cunbl MHepUUM U momeHT M® cun nHep-
umn. Hanpasnenus Harpysok G, Yo, Zo, ®*, ®¢, M® nokasaHbl Ha puc.
5.45.

Puc. 5.45

MNpn onpegeneHnn HanpaBreHUs 3TUX Harpysok npegronaraeTcs,
4YTO TEno BpAaLWlAeTCsi B CTOPOHY YBENWYEHUSI YINOBOW KOOPAMHATbI @
yCkOpeHHo. Moaynn WMHEPLMOHHbIX Harpy3ok B MOMEHT BpeMeHu ti,
Korga yron noBopoTa Tena paBeH @1, ONPeaAensoT No hopmynam:

“=m-qg=m((§ »OC); ®*=m-ag=m: (¢ -OC);
M® = Jexi- 0 = (m-R¥2)-¢",
roe ag, aé, Joxi — COOTBETCTBEHHO MOAYMN LIEHTPOCTPEMUTENBHOIO U

BpaLlaTeNbHOro YCKOPEHUM LEHTPA MacC U MOMEHT MHEPLINKN Kpyra OTHO-
CUTENMbHO OCKU, NPOXOAsILLEN Yepe3 LEHTP Macc.

Tak Kak cuctema cus, OEeUCTBYIOLWAA Ha Kpyr, ABAAETCH MIOCKOU U
NPOM3BOSILHON, TO ASIS1 PELLUEHUsI NOCTaBIEHHOM 3a4adn HeobxoanmMo co-
CTaBUTb TPU YpaBHEHUS:

>Foy* ZRioy + Z®ioy = 0; (1)
SFo,+ 2R+ 2P0z = 0; (2)



SMo (FF) + Mo (RT) + Mo (®;) =0, (3)
rae Mg (FF), ZMo(R7), Mo (P;) — cyMMbl MOMEHTOB COOTBETCTBEHHO

aKTUBHbIX CUJ1, peakuun BHELLIHNX CBA3EN U CU MHEPLMN OTHOCUTESTBHO
ToukM O.

[lns paccmaTprBaeMoro BapuaHTa KypcoBoro 3agaHus [ 5 nmeem:

Yo — ®*-sin(g) + ®*-cos(p) = 0; (1

— G + Zo — ®*-cos(p) — ®sin(g) = 0; (2"

G+(0,5-R)-sin(9) + ®*(0,5-R) + M® = Q. (3"

B ypaBHeHus (1'), (2'), (3') BBeném 0603Ha4eHNS UCXOOHBIX AaHHbIX.
Yo — m((§ )2:0,5-R)sin(p) + m-(§ -0,5-R)-cos(¢p) = 0; (1")

m-g + Zo — m-((§ )20,5:-R)-cos(¢) — m-(§ -0,5-R)sin(p) = 0; (2"
m-g-0,5-R-sin(p) + m(¢ -0,5-R)-0,5-R + (m-R%2)-¢ = 0. (3")
OyeBMAHO, YTO NpU BpaLlEeHUN Tena ero yrrnoBon nyTb @, yrnoBas
ckopocTb § 1 yrnosoe yckopenne §° GyayT nepemeHHbl 1 B3auMo3asu-
cumbl. [pu 3HaYeHuun yrna @ yrnosas CKOPOCTb OyAeT UMeTb 3Ha4YeHne
§ 4, a yrnoBoe yckopeHue 3HadeHue (4. Micxoas M3 9TOro, ypaBHEHMs
(1", (2", (3") npuobpeTatoT BUA;
Yo —m((6 1)*0,5-R)-sin(¢1) + m-(¢'1-0,5-R)-cos(¢p1) = 0;  (1")
m-g + Zo — m-((§ 1)?0,5-R)-cos(p+) — m-(¢'1-0,5-R)-sin(¢p4) = 0; (2")
m-g-0,5-R-sin(g4) + m-(¢'1-0,5:R)-:0,5-R + (m-R%*2)-¢'y =0. (3"

B cucteme atnx ypaBHEHMIA cogepKaTcs Crieqyolmne HeM3BECTHbIE:
Yo, Zo, § 1, 0'1. Ina pewwenns 3agaum HeobxoaMMo Mony4nTb YeTBEPTOE
ypaBHEHME.

[MpoaHanuampyem ncxogHble OaHHble 3agayn. Ham m3BecTHbl Ha-
yanbHoe (Qo = 0) 1 KoHe4YHoe (@) 3Ha4YeHus yrna noeopoTa Tena. CeA3b
MeXAy HayanbHbIM M KOHEYHbIM 3HAYEHUSIMW NapamMeTpoB onpenenser-
csl TeopeMon 06 U3MEHEHUN KMHETUYECKOWN IHEePrmm MexaHn4eckon cu-
CTEMbI Ha €€ KOHEYHOM MEPEMELLEHUMN.

TSk — Tsn = ZAIE )
roe Tsk — KMHeTU4eckas 3Heprns MexaHW4YeCckom CUCTEMbl B KOHEYHOM
nonoxeHun; Ts, — KNHETUYECKAS SHEPIMS MEXAHMYECKON CUCTEMbI B Ha-
YaribHOM MOMNOXEHWW; ZA:E — cyMma paboT BHELLHUX CWI, MPUNOXEHHbIX

K MEXaHWU4YeCKOW cucteme, Ha e€ rnepemMeLLeHnn.
KnHeTnyeckyto aHepruio TBEpOOro Tena npu ero BpallaTternbHOM
OBWXEHUN onpeaenstoT rno opmyrne
T= 0,5Jox(¢ )2,
rae Jox — MOMEHT UHepumn Tena oTHocuTenbHO ocn OX BpalleHus; 0
— yrrnoBas CKOpOCTb.



[na paccmatpuBaemMon 3agadu
Jox = m'R%2 + m-(CO)* = m-R*2 + m-(0,5:R)* = 0,75 m-R2,
Torga nonyyum
T=0,75m-R>({ ).

Onpenennm KMHeETUYECKne SHeprnn Terna B HavasnbHbIA U KOHEYHbIN

MOMEHTbI BPEMEHMU:
TSn = O,75mR2(¢ 0)2; T3k = O,75mR2(¢ 1)2.

Onpegenum cymmy paboT BHELLUHUX CUM, MPUNOXEHHBIX K Teny, npu
ero noBOpoTe M3 HavasibHOro NONOXeHus (o = 0) B KOHEYHOE MOoNoOXe-
Hue (@1 = 60°).

>AF=— G-Hc=-mg(0,5R - 0,5R-cos(¢1)) =
=—-0,5m-g-R:(1 — cos(g1)).

[MpMeHUTENLHO K YCrNoBUAM 3aaHus Teopema 00 U3MEeHEHUN Ku-

HETUYECKOM AHeprum npnobpeTtaeT B1A

0,75-m-R*((61)? = (§ 0)?) == 0,5-m-g-R-(1 — cos(e1)).
Ortciofa onpenenum 3HaveHune § | yrnoeon ckopocTu.

- \/0,75DRD(¢'0)2 - 050g0(1- cos(d 1)) _
1 0,75R

_ \/0,75 M0(10)% - 0,509,810(1- 0,5)
0,75M
Pewwunm cuctemy ypasHenuin (1), (2"), (3") otTHocutenbHo HensBecT-
HbIX BEMWUYUH Yo, Zo, 0'4.
N3 ypaBHeHus (3") nmeem
i = 0,50m0Og[ROsin(¢4)  0,50g0sin(¢4) _
" 075mIR)? 0750R
0,509,8100,866
- 0750
N3 ypaBHeHus (1") onpegenum Yo.
Yo =m:(§1)?0,5-R-sin(p4) — m-¢'41-0,5:R-cos(p+) =
=10-9,835%0,5-:1-0,866 — 10(— 5,663)-0,5-:1-0,5 = 497,793 H.
N3 ypaBHeHus (2"') nonyumm
Zo =m-g + m-(§1)>0,5:R-cos(¢:) + m-¢"1-0,5-R-sin(¢1) =
=10-9,81 + 10-9,835%0,5-1-0,5 + 10(- 5,663)-0,5-1-0,866 = 315,397 H.
Taknm obpasom, oTBeTbl Ha Bonpock! (Yo =7, Zo = ?), NOCTaBNeHHbIe
B KypcoBOM 3adaHuu [ 5, nony4yeHs..

= 9,835 pag/c.

= — 5,663 pan/c?.



Bonpocbkl u 3a0aHusi 07151 CAaMOKOHMPOJIsl

1. CdopmMynupoBaTb onpeaeneHne NoHATUS «cusia UHepyuu».

2. 3anucaTb hopmyny NS oNpefeneHns cusibl UHepyuu mMame-
puanbHOU MOYKuU.

3. 3anucartb dopmyny, Boipaxawwyw npuHyun Qanambepa ons
Hece0b600HOU MamepuasibHOU MOYKU B BEKTOPHOWN dhopMe.

4. 3anucaTb opMynbl, Bbipaxatowue npuHyun Janambepa ons
ce0600HOU MamepuasibHOU MOYKU B KOopaMHaTHoOM cbopme.

5. 3anucatb hopmynebl, Bblpaxatowme npuHyun Qanambepa ons
Hece0b600HOl MamepuasibHOU MOYKU B KOOPAMHATHOW hopme.

6. 3anucatb hopmynbl, Bbipaxatwue npuHyun Janambepa ons
Hece0b600HOU MexaHU4YeCKolU cucmeMbl B BEKTOPHOW chopme.

7. 3anucatb hopmynbl, Bbipaxawwue npuHyun Janambepa ons
Hece0b600HOU Heu3MeHsIeMol MexaHU4YeCcKolU cucmemMbl B KOOpP-
ANHaTHOW popme.

8. 3anucatb copmyny AnA ONpedeneHvus a/1aéHo20 eeKmopa
CUJ1 UHepyuu NOCTynaTenbHO ABUXYLLIErocsi TBEPAOro Tena.

9. Banucatb OpMyrnbl, MO KOTOPbIM ONPEAEnsTCa ueHmpobex-
Hasi u epauwjamersibHasi Cusibl UHEPYUU U MOMEHM CuJl UHepuyuu
Npy BpallaTenbHOM OBWXEHMM Tera OTHOCUTEITbHO OCU, HE MPOXO-
ASLen Yyepes LeHTp Macc, B criyvae, korga Cunbl MHepuuun npuno-
KEHbl B LLEHTpe Macc.

10. 3anucaTtb dopMyny Onsi onpeaeneHuss MoOMeHma cus uHep-
yuu npu BpalleHnn Terna OTHOCUTENbHO OCK, NMPOXOoAsilen depes
ero LieHTp macc.

11. 3anucaTb bopMynbl AN ONpPeaeneHnst MHePLMOHHbIX Harpysok
Npv NnockonapanienbHOM ABUXEHUM TBEPAOrO Tena.



