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3a HEeKOTOpOE BpeMsl YacTHIIa pouuia 3/4 OKpy>KHOCTU CO CPETHUM 3HAYCHUEM MOJIYJISI CKO-

pocTtu <v> . Haittu Monynib cpeiHeil CKOPOCTH YaCTHUIIbI 3a TO K€ BpeMmsl.

Uep
3a mpomexxyTok BpeMeHH T = 10 c Touka mIpomuia NOJOBHHY OKPYXHOCTH paauyca
R =160 cM. Berunciuts 3a 3T0 BpeMmsi:

a) CpefiHee 3HAaYCHUE MOIYJISI CKOPOCTH <v> ;

Uepls

0) MOZyJIb CPETHETO BEKTOPA CKOPOCTU

B) MOAYJIb CPETHETO BEKTOPA MOJTHOTO YCKOPEHUS

ﬁcp , €CJIM TOYKa ABUTrajlacCh C IIOCTOAH-

HBIM TaHI'CHIUAJIbHBIM YCKOPCHUCM.

Touka aBHMXKETCS B MIJIOCKOCTH Xy 10 3aKOHY x = o, y = at(l —B¢), e o U B — MOJ0KUTEIb-
HbIE TOCTOsIHHBIE. HanTu:

a) ypaBHEHHE TPACKTOPHH TOYKH ) (X); U300pazuTh ee rpaduk;

0) CKOPOCTh U M YCKOPEHHE d TOYKH B 3aBUCHMOCTH OT BPEMEHH f;

B) MOMEHT /o, KOT'/1a YTOJI MEXJly CKOPOCTBIO U YCKOPEHUEM paBeH /4.

CKopocTh MaTepHalIbHOW TOYKH 3aBUCHUT OT €€ MOJIOKEHUS B AEKapTOBOI cucTeMe KOOpIu-
HaT CIeayrommM o0pasom: ¥ = al + BxJ, rae a u B — MONOKUTENbHBIE TOCTOSHHEIE, LU ] —
OpThI Ocel x U y. B HauanbHBII MOMEHT BPEMEHH PaJINYC-BEKTOP MaTEpUAIIbHON TOUKH pa-
BeH Hyo: 7(0) = 0. Onpenenure:

a) 3aKOH JIBMKEHUS TOUKHU 7'(t), ee CKOPOCTh U U yCKOpEHHE d Kak (DYHKIIMIO BPEMEHH;

0) TaHTeHITMATFHOE M HOPMAIbHOE YCKOPEHUS TOUKH;

B) YpaBHEHHUE TPACKTOPUU )(X) TOUKU;

T') paanyc KpUBU3HBI R(f) TPAaCKTOPHH.

Teno 6pormieHo co ckopocThio Vo= 10 M/c mox yriom o = 30 k ropuzoHTy. Halimure paauyc
KPUBH3HBI TpaekTopun depe3 ¢ = 1 ¢. Cuily COnmpOTHUBIICHHs BO3IyXa CUUTAWUTE MpeHeope-
JKHUMO MaJIOM.

Touka nBUXKETCS, 3aMeNIsACH, IO OKPYKHOCTH pajnyca R Tak, 4TO B KaXKAbli MOMEHT €€
TAHI'€HLIMAJIbHOE U HOPMAJIbHOE YCKOPEHUS! OJIMHAKOBBI 110 MoayJt0. B momeHT ¢ = 0 cko-
pocTh TOUKM paBHa Vo Halinute 3aBUCUMOCTh CKOPOCTH } TOUKH OT BPEMEHH.

Touka ABUXKETCS, 3aMENIISAACH, 10 OKPYKHOCTH pajguyca R Tak, 4YTO B KaKJbli MOMEHT €e
TaHICHIIMAJILHOE U HOPMaJIbHOE YCKOPEHUS OJMHAKOBBI 110 MOIysr0. B MomeHT ¢ = 0 cko-
pOCTb TOUKH paBHa Vo. Hailnure 3aBUCUMOCTB CKOPOCTH V' TOYKH OT IPONIACHHOIO IIYTH .

T—Iacmua ABHXKETCA BAOJIb OCH X TaK, YTO IMMPOCKIHA CKOPOCTU HA OTY OCh 3aBUCUT OT BPEMCHHA

dx
10 3aKOHY m =a~/Xx, TJIe 0 — MOJIOKUTEIbHAs MOCTOsIHHAsA. B MoMeHT Bpemenu ¢ = ( da-
t

CTUIlla HaXOoAWJIaCb B HAYAJIC KOOPAHHAT. KakoBo CpCAHCC 3HAUYCHUC MOAYJISI CKOPOCTU <U>

YacTHUIIbI 32 BPEMs, B TEUEHHE KOTOPOTO OHA MpOoIljia MyTh §7

ABTOMOOUIIb JABMIKETCA IO MPSMON JIOPOTe€ CO CKOPOCTBIO Vo= 25 m/c. Boaurennb, yBuaes
IPENATCTBUE, HAYMHAET TOPMO3HUTh, IIPU 3TOM MOAYJb YCKOPEHUs aBTOMOOWIIS 3aBUCHUT OT
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v o o
MOIYJISI CKOPOCTH TI0 3aKOHY @ = a4y |— (31ech ag = 10 m/c?). Kakoit myTh s MPOiIeT aBTo-
0l 0
0

MOOHUITH 10 OCTaHOBKHK? 3a Kakoe BpeMsl ¢ 3TOT MyTh OyAeT MponaeH?
Kunemamuka meepoozo mena

Kosteco Bparmaercs ¢ yrioBbsIM yckopenueM P = 2 pan/c’. Uepes Bpems ¢ = 0,5 ¢ mocJie Hauana
JBIDKEHUSI TIOJTHOE YCKOpEHHE TOYKH Ha 0007¢e Koneca a = 13,6 cm/c?. Haiimure panuyc R
KoJeca.

Huck paguyca R = 10 cM HauMHAET BpAIIATHCA BOKPYT HEMOJABHXKHOM OCH C MOCTOSHHBIM
YIIoBBIM yckopenueM B = 0,5 pan/c’. HaiiuTe TaHreHIMANbHOE YCKOPEHHE dr, HOPMATIBHOE
YCKOpPEHUE an U MOJIHOE YCKOPEHUE a TOYKU A, Haxonsleics Ha nepudepun AucKa, 4yepes
BpeMsl ¢ = 2 C 110CIJIe HavyaJla BpallleHusl.

Kozneco Bparaercs BOKpyT HEMOABHKHOM OCH Tak, YTO YTOJI () €r0 IOBOPOTA 3aBUCUT OT Bpe-
MeHH TI0 3aKoHy ¢ = ft? , rae B = 0,20 pan/c>. HaitnuTe monHoe ycKOpeHHe a TOUKH A Ha
o0o/e Koieca B MOMEHT BpPeMEHU ¢ = 2,5 ¢, €ClIM CKOpPOCTh TOYKH A B 3TOT MOMEHT
v=0,65wm/c.

TBepaoe Teno yyacTByeT OJHOBPEMEHHO B JIBYX BPAIIEHUAX, TPOUCXOMASIINX C YIIIOBBIMU
CKOPOCTSME ®, = ati U ®, = bij , tae a =4 pag/c’, b =13 pan/c’, i ¥ j - CAMHHYHBIC OPTHI
ocell x n y. Ha kakoi yroJ ¢ moBepHETCs TeJO 3a £ = 3 ¢ 1ocie Havyana ABUKEHUs?
A
Ha Baiyt paguyca R, 3akpeIlieHHBIN HAa OCH, HAMOTAaHA BEPEBKA, HA KOHIIE KO-
TOPOM BUCHUT TPY3, OMYCKAIOIMUNUCS BHU3 (CM. pHUC.). 3aKOH JBWKEHUS TPy3a -
MMeET BUI X = X, + bt?, rjie Xo ¥ b — NOCTOSHHBIE MOJOKHUTEIbHBIE BEIH-
yrHbI. OIpeeNnTe YIIIOBYI0 CKOPOCTh O U YTIIOBOE YCKOPEHHE [3 IPOU3BOIIb-
HOM TOYKH A 00072 Baja, MOYJIb YCKOPEHUS d TOM TOUKH, €r0 HOPMaJIbHYIO
@p ¥ TAHTEHIMAIBHYIO @; COCTABIIAIONINE. 3alMIIUTE 3aKOH TBUKEHUS ¢(f)
3TOM TOYKH. l

Junamuka mamepuanvHoi mouku

HeGoupiioe Temo mycTuim CHU3Y BBEPX MO0 HAKJIOHHOM IJTIOCKOCTH, COCTABJISIFOIIEH YToJI o ¢
ropu3oHToM. Haliaure KodQPHUIMEHT TPEHHUs L MEXIY TEJIOM U IUIOCKOCTBIO, €CIIH BpeMs
MoJbeMa TeJla OKa3aloch B 7 pa3 MEHbIIIE BPEMEHH CITyCKa.

[[Taii0y mONI0XKWIKM Ha HAKIOHHYIO TUIOCKOCTh, 00Pa3yIOIyI0 yroJl 0. ¢ TOPU30HTOM, U CO00-
IIMINA HAIPaBJIECHHYIO BBEPX HA4YaJIbHYIO CKOPOCTh U, . KoadduuueHnTt Tpenus mMexay mai-

0011 1 TIOCKOCTBIO paBeH (. [Ipu KakoMm 3HaYeHHH yriia o maiida mpoiieT BBepX Mo MIIOCKO-
CTH HaMMEHBIIIEE PACCTOSIHUE?

Jlogka mox mapycom pasBuiia ckopocts Vo. Ilocne crycka mapyca jo4aKa npoJoJnKaeT CBOE
JBUKEHUE B CTOSYEH BOJIE, IPUYEM JIEUCTBYIOIIAS HA JIOAKY CHJIA COITPOTUBIIEHUS BOJIBI ITPO-
MOpLMOHANIbHA KBaApaTy CKopocTH. Haliaure 3aBucHMOCTh V(f) CKOPOCTH JIOAKU OT BpEMEHHU
Y BpeMs ¢ ABMKEHUS JIOAKU IO OCTaHOBKU. Macca J0aKku m, KO3(QPUIHEHT COPOTUBICHUS

k.

Motopnas snoaka maccel m =400 Kr HauMHAeT ABUTaThCs Mo o3epy. Cuia TAru MoTopa
F = 0.2 xH. Cuutas cuiy conpoTUBICHUs F, IPONOPLUUOHATIBHON CKOPOCTH, OIPEICIIUTE

CKOpOCTh V noaku uepe3 Bpems ¢ =20 ¢ mocie Havana ee ABumxkeHus. Koaddumumenrt compo-
TuBNIeHHUS k =20 Kr/C.

Hauanbnas cxopocts mymu Vo = 800 m/c. Ilpu aBuxenun B Bo3ayxe 3a Bpems ¢ =0,8 ¢ ee
CKOpOCTh yMeHbIIIach A0 V' = 200 m/c. Macca nmynu m =10 r. Cuurtas Cuity CONpOTHUBICHUS
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BO3/lyXa MPOMOPILHOHATLHON KBaJApaTy CKOPOCTH, ONpeaAeauTe Kod()PUIMEHT CONMpoTHUBIIE-
HUs k. JIedcTBUEM CHIIBI TSDKECTH MPeHeOpeyb.

Katep Maccbl m nBUXeETCS IO 03€py CO CKOPOCTBIO Uy. B MOMEHT ¢ = () BBIKIIFOUMIIM €T0 JIBU-

rarenb. CuuTas CWIIy CONPOTHUBIIEHUS IPONOPLUOHAIBHON CKOPOCTH KaTepa, F=-r0 ,
HaWuTe:
a) BpeMsl IBMKEHUS KaTepa C BBIKJIIOUCHHBIM JBUTATEIICM,
6) CKOpOCTb KaTepa B 3aBUCUMOCTHU OT nyTHu, HpOfI,Z[GHHOI‘O C BBIKJIFOYCHHBIM JABUI'aTCICM,
a TaK>Ke MOJIHBIA IMYTh 10 OCTAHOBKH.

bpycok CKOIB3UT 110 INIaAKON TOPU30HTAIBLHON IIOBEPXHOCTH CO
CKOPOCTBIO U M TIO KacaTeJIbHOM MomajgaeT B 00JacTh, OrpaHH-
4eHHYI0 3a00poM B opme momyokpyxkHoctu (puc.). Ompene-
JIUTE BPEMS £, Y€pE3 KOTOPOE OPYCOK MOKUHET ATy 00JacTh. Pa-
JIMyC KpUBHU3HBI 3a00pa R, K03()(PUIMEHT TPeHUS CKOIbKEHHS
Opycka o moBepXHOCTh 3a00pa u . Pazmepsl Opycka MHOTO MeHbIIIe R.

3aKOHbI UBMEHECHUA U COXPAHeHUs umnyiibca. Cucmema uenmpa macc

MarepuanbHas TOYKa Macchl m = lKI, JBUTasCh PaBHOMEPHO, ONHUCHIBAET TPU YETBEPTH
OKPYKHOCTH paauyca R = 1,2 m B TeueHue BpemenH ¢ = 2 ¢. Halinurte Mmomynb |Ap| nsmenenus
HUMITYJIbCAa TOYKH.

Teno Maccel m GPOCHIIN MO YIIIOM K TOPU30HTY ¢ Ha4aJIbHOM CKOPOCTBIO Uy. CIycTs BpeMst
T Teno ynano Ha 3emunto. CHily COPOTHBIICHHS BO3yXa CUMTANTE MPEHEOPEKUMO MAJIOiA.
Haiigure:

a) npupanieHre Ap UMITyJIbCa Teja 3a BpeMs M0JIETa;

0) cpeaHee 3HaYEHHME (P ) UMITYJIbCA TEIA 3a BPEMS T.

[Tymka maccel M HaunHaeT CBOOOTHO CKOJIb3UTh BHU3 IO TJIaJAKON HAKJIOHHOW TIOCKOCTH,
COCTaBJISAIONIEH yron o ¢ ropu3onToM. Korja myika npormuia nyTs /, IpOU3BeIu BBICTPE, B
pe3ynbTare KOTOPOro CHapsi BbUIETEN C UMITYJIbCOM p B TOPU30OHTAJILHOM HalpaBleHUH, a

IyIIKa OcTaHoBHJIAch. IIpeHeOperas mMaccoll CHapsiia MO CPaBHEHHIO C MAaccoil IMyIIKH,
HaUJAUTE NIPOJOKUTEIBHOCTD BBICTPENA.

Cuapsn maccsl m = 10 xr obmagan ckopoctbio v = 200 M/c B BBICIICH TOUKE TpaeKTopuu. B
ATOM TOYKE OH pa3opBajiCs HA ABE YacTH. MeHbIlas 4acThb Macchl mi = 3 KI MOJIETENIa CO
ckopocThio v = 400 m/c B ipeskHeM HarpaBieHud. OnpenenuTe HalpaBieHUue JIBIKCHUS U
CKOPOCTh BTOPOI YacTH CHapsiia ocje pa3phiBa.

CHapsin, 00y1aIaBIIviA B BBICIIEH TOYKE TPAaeKTOPHH CKOpocThio U = 300 m/c, pazopBaiics B
9TOU TOYKE Ha ABC paBHBIC IO MACCC YacCTH. O,Z[Ha N3 HUX TOJICTCJIa BEPTUKAJIIBHO BHU3 CO
ckopocthio u1 = 600 m/c. Haiiaute MOIyJIb CKOPOCTH i, BTOPOM YacTH CHapsijaa U yroi «,
KOTOPBI 3Ta CKOPOCTh COCTABIISIET C TOPU3OHTOM.

B MoMeHT BpeMeHH, KOorJia CKOPOCTh CBOOOTHO MAAI0IIETO TeNa M0 MOAYJIO CTala paBHOM
v = 4,0 M/c, OHO pa3opBAIOCH HA TPU OJIMHAKOBBIX OCKOJIKA. /[Ba OCKOJIKa pa3sieTeNuch B To-
PH3O0HTAIILHON TUIOCKOCTH IO MPSIMBIM YTIIOM JIPYT K IPYTY CO CKOPOCThIO U = 5,0 M/C Kax-
Ib1i. Haliiure MOyl CKOPOCTH TPETHETO OCKOJIKA Cpa3y IMOCIE pa3phlBa.

JIBe HEOOIBITIME MTAHOBI MACCOM M KaXKaas CBSI3aHbI MEXKTY

. . m
cO0ON HHUTBHIO JUIMHBI [ ¥ JBMXKYTCS MO TJIAJAKONH TOPU30H- 2r
TAJIbHOM TUIOCKOCTH. B HEKOTOPBIMT MOMEHT CKOPOCTh OJI-
HOM 1maiiObl paBHa V, a npyroit — 2V, mpruuemM BEeKTOPbI CKO- %

pocTeil maid mepneHAUKYIsIpHBl HUTH (puc.). Haitnure
Cuilty T HaTSKCHUS HUTHU B nmponecce IBUKCHU. m



29. JIBe HeOompIHe M1aiidbl, MAacCChl KOTOPBIX PaBHBI M U m/2,
CBSI3aHBl MEXAYy cO00M HUTHIO JUIMHBI [ M JBWXKYTCS T10 V
r1aAKOW TOPU30HTAIBHOM TIOCKOCTU. B HEKOTOpPHBIN MoO- m/2
MEHT CKOPOCTb IIaii0BI Macchl 71/2 paBHA HYJIIO, a IPYTroi

— V, npuuem BekTop V meprneHauKyJIsspeH HUTH (puc.).
Haiinute cuny T HaTsHKEHUS HUTH B IPOLECCE IBHYKEHUS.

3aKOHbl U3MEHEHUA U COXpAaHeHnun MEXAHUUECKOU IHepZuu. Cmonknoeenue men

30. Ilon neiicTBHEM MOCTOSTHHOM CHITBI /' BarOHETKa MpOIIa MyTh § = 5 M 1 ipuoOpesa CKOpoCTh
v =2 M/c. Onpenenute padoTy A CuIbl, ecau Macca BaroHeTKd m = 400 Kr u K03 P PUIreHT
Tperust u = 0,01.

31. Teno maccoit m = 1 Kr, OpOIIEHHOE C BBIIIKH B TOPU30HTAILHOM HAMPABJICHUH CO CKOPOCTHIO
v=20 m/c, uepes t = 3 ¢ ynayo Ha 3emit0. OnpenennTe KHHETHIECKYO SHEPTHI0 T, KOTOPYIO
UMEJIO TEJI0 B MOMEHT yJapa o 3emunto. CHily COpOTHBIICHHS BO3/1yXa CUMTaiiTe MpeHeOpe-
JKHUMO MAaJIOM.

32. Jlma mapa mperepneBaroT IEHTPAIBHBIA a0COIIOTHO HeYNpyTruid yaap. Jlo ynapa map maccel
m2 HETIOJBUKEH, 11ap MACChI 71 ABUKETCS ¢ HEKOTOPOU ckopocThio. Kakast yacte 7 mepBo-
HayaJbHOW KHHETHYECKOM SHEPruu TepsaeTcs npu yaape, ecnud m1=0.1 m2?

33.  /lBa mapa mpeTepreBaroT LEHTPaIbHbIN a0COMOTHO Heynpyrui yaap. o yaapa map
MAaccChl 72 HEMOJABHMIKEH, IIap MAcChl 711 ABMXKETCSA C HEKOTOPOM ckopocThro. Kakas 4gacte n
[IEpBOHAYAJIbHON KHHETUYECKON S3HEPTUH TepsieTCs NP yaape, €ciu m1 = ma?

VY

34. JlereBmasi rOpU30HTAIBLHO IyJIsl MACCHI /1 MOMaa, 3aCTpsB, B TEJIO
MaccChbl M, KOTOPOC IMOABCIICHO HA IBYX OAWHAKOBBIX HUTAX NJIMHBL l
(cM. pucyHoOK). B pe3ynbraTe HUTH OTKJIOHMINCH Ha yrou 0. Cuutas
m<<M, HaliguTe:

a) CKOPOCTh TyJIU TIepe]] MOMaJaHHeM B TEJO; M
0) OTHOCHUTENIBHYIO JIOJTIO TIEPBOHAYATLHON KHUHETUUECKOU dHEP-
TUH IIyJIH, KOTOpas IIEPEIIa BO BHYTPEHHIOI DHEPTHIO.

@ — | ]

35. Tlocne aGCoIOTHO YIIPYTOTO CTOJKHOBEHUS YaCTHITBI MACCOM /1) C TIOKOSIIEHCS YacTHIICH
Maccoi m, 00 YaCcTUIIbI Pa3IeTeUCh CAMMETPUYHO OTHOCUTENLHO HAIIPABJICHUS [TEPBOHA-
YaJIbHOTO JIBM)KEHHUS NIEPBON YaCTHULIBI, U YTOJI MEX/y UX HAIPaBJIECHUSMU pa3lieTa paBeH
o = 60°. HaiinuTe OTHOLIEHNE MACC ITUX YaCTHII.

36. JlBa OMIBSIpAHBIX IIapa C OJJUHAKOBBIMH MAaCCaMH JIBUXKYTCS BO B3aMHO TIEPIICHTUKYJITPHBIX
HAIpPaBJICHUAX U CTAJIKMBAIOTCS B Hadalle cucteMsl koopaunHat xOy. IlepBslii map aBuraics
710 CTOJIKHOBEHUS CO CKOPOCTBIO U1 = 3 M/C B MOJIOKUTEILHOM HarmpasieHuu ocu Oy, a BTO-
POl — B TIOJIOKUTENBHOM HarpaBiieHuu ocu Ox co ckopocTeio 12 = 4,8 M/c. [locne cTonk-
HOBEHMS BTOPOH IIap cTal ABUIaTbCs B IOJIOKUTENBHOM HarpaBieHuH ocu Oy. B kakom
HanpaBJIeHUU OyIeT IBUTATHCS MOCIE COYIapeHHsl MEePBBIH map U yeMy OyayT paBHBI MPU
3TOM CKOPOCTH 000MX IIapoB?

Momenm CUJibly, MOMEHmM UMnyiibca. 3akon COXPAHERUA MOMEHMmMA UMn)jibca

37. lapuk maccel m OpOCHIN TIOA YIJIOM o K TOPU30HTY C HaYalbHOW CKOPOCThIO vy. HaiTn
MOJyJIb MOMEHTA MMITyJIbca L IIapUKa OTHOCUTEIBHO TOYKU OpOCAaHHsS B 3aBUCUMOCTH OT
BpeMeHH JBMKeHUs. Bbrauciaute L B BepuuHe Tpaektopum, ecmu m = 130 T, oo = 45° u
v = 25 M/c. ConpoTUBICHHEM BO3/1yXa IpeHeOpeyb.
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K Touke, paanyc-BeKTOp KOTOPO OTHOCHUTENBHO Hauaja koopauHat O paBeH 7 =ai +bj,
npuioxkeHa cuna F = Ai + Bj, tne a, b, A, B — TIOCTOsIHHbBIE, [ B j - OPTHI OCeH X U ).
Haiigure MmomeHnT M W tuiedo / cunsl F oTHOCHUTENBHO ToUku O.

K Touke, pamuyc-BEKTOP KOTOPOM OTHOCHTENLHO Hadana KOOPIMHAT paBeH 1 = 41+ 2] +
3%, MPUIIOKEHA CUjia F=30+ 47 + 5k (Bce BenmuuuHbl — B eauHuax CH). Haiigure:

a) MOMEHT M CHJIbI OTHOCHTE/BHO HAJasa KOOPIHHAT;

6) Moaynb BekTopa M ;

B) MOMEHT CHJIBI M, OTHOCHUTEIILHO OCH Z.

Teno maccoit m = 1 kr Opornieno u3 Touku ¢ koopauHatamu (0, 2, 0) (M) BEepTHKAIBHO BBEPX

C Ha4aJIbHOM CKOpocThio Vo= 10 m/c. Haitnure nmpupaimenne MoMeHnTa uMitysibca AL oTHOCH-
TeJIbHO Hayala KOOPAMHAT 3a BCe BpeMsl IoJieTa Teja 0 BO3BPAILEHUSI B UCXOJHYIO TOUKY.
Ocb z HampaBJIeHa BEPTUKAIBHO BBEpX. CONPOTUBICHHEM BO3/1yXa IpeHeOpeyb.

Yactuia IBIKeTCs 10 3aMKHYTOW TPACKTOPUHU B IIEHTPAIIBHOM CHJIOBOM IT0JI€, TI€ €€ TIOTCH-
nuasibHas sHeprus U = krz, r/ie kK — MOJIOKUTENbHAS TIOCTOSIHHASL, 7 — PACCTOSIHHE YaCTUIIBI
1o uentpa nodia O. Haliiure maccy 4acTuIlbl, €CJIM HAUMEHbBIIIEE PacCCTOsIHUE €€ 0 Touku O
PaBHO 7, & CKOPOCTh Ha HAMOOJIBIIIEM PACCTOSTHUN OT 3TON TOUKH — Uh.

Hunamuka meepoozo mena

Brruuciante MOMEHT UHEPIIMU OAHOPOAHOIO CIIOLIHOTO KOHYCa OTHOCUTEIBHO €T0 OCH CUM-
METpPHUH, €CJIK Macca KOHyca m U painyc ero ocHoBaHus R.

MaxoBHK B BUJE ucka Maccoit m = 50 kr u pagumycom » = 20 cM ObUT pacKpy4eH J0 YaCTOTHI
BpameHns v, = 480 Mun"! 1 3aTem npeiocTaBieH caMoMy cebe. BenecTBIe TpeHNs MaXOBHK
octaHoBuiIcs. CunTas MOMEHT M CUJl TPEHUS TOCTOSIHHBIM, HallJIUTE €ro JUIsl IBYX CIIy4aes:
1) MmaxoBuK ocTaHOBHIICS Yepe3 Af = 50 ¢; 2) MaXxOBHK 70 TTOJIHOM ocTaHOBKH caenan N = 200
000pOTOB.

Onpenenute MOMEHT MHEPLIMU / OTHOPOAHOTO AUCKA PAANyCOM R M MacCOi 7 OTHOCUTEIBHO
OCH, TIEPIEHIUKYJISIPHOM IIIOCKOCTHU JAMCKA U MPOXOIAIIEH Yepe3 CepeuHy OJJHOTO U3 pajiu-
YCOB. -

[Taii6a maccoit m, npeacTapiusionias co00i UUIMHIAP paguycoM R ¢ Kpyr-

JBIM OTBEPCTHEM PaJNyCOM 7, MOABELICHA HA HUTH, KaK MMOKa3aHO HA pU-

cyHke. Macca HUTH IIpeHeOpexxuMo mana. HaiimuTe yckopeHue ac IeHTpa R
Macc 11aiiobl OTHOCUTENILHO JIA0OPATOPHOW CHCTEMBI OTCUETA.

OmHOPOIHBIN MUIUHAP MACCO m = 4 KT KaTUTCS 0€3 CKOJIBKEHUS 10 TOPU30HTAIBHOH T0-
BepxHOCTH. CKOPOCTH IIEHTpa Macc mumHapa Ve = 1 M/c. Onpeaenure KHHETHIECKYIO YHEP-
ruro T HWIMHApA.

OHOPOIHBIN TTap KaTUTCA 0€3 CKOJIBKEHHS 110 TOPU30HTAIBHON MOBEpXHOCTH. KuHeTnye-
ckas ’Heprus wapa 7' = 14 J[x. Onpenennre KHHETUYECKYIO SHEPTUIO 71 MOCTYNATENBHOTO U
T> BpamiaTeabHOTO IBUYKEHUS I1apa.

Toukuit 00pyY M CIUIOMIHOM OHOPOIHBIN IMIUHDP, UMEIOIIUE OAUMHAKOBYIO MAccy, KaTATCs
0€3 CKOJIb)KEHUS 110 TOPU30HTAIBHON MOBEPXHOCTH. CKOPOCTh LIEHTPa Macc TeJ OJMHAKOBA.
Haiinute otHOmEeHue 7>/71 KUHETUYECKUX YHEPTUH IUIUHAPA U 00pyHya.

OmHopoHBIH 11ap Macchl m = 5,0 KT cKaThIBaeTCS 0€3 CKOIBKECHHS 10 HAKJIIOHHOM TIIIOCKO-
CTH, cocTaBisitolen yron o = 30° ¢ ropu3zoHTOM. HaliTh KHHETUYECKYIO SHEPTHIO 111apa Yepes
t =1,6 c mocae Havajia JBUKCHHUS.
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CromHo# onHOpoaHbI mmmMHAp Maccel m =300 T ckaTbiBaeTcs 0€3 CKONBXEHHUS I10

HAKJIOHHOM IIJIOCKOCTH, COCTABJIAIOLIEH Yrosl o =30 ¢ ropusoHTtoM. Haiinure xuHernue-
CKyI0 3Hepruto 7' nunuHapa dyepes ¢ = 1,6 ¢ nmocie Hayana nBukeHus. HauanpHas ckopocTh
mmHapa V, =0.

Haiitu yckopeHune a, ieHTpa 0JHOPOJHOTO IIapa Macchl /71 , CKaTHIBAIOLIErocs 0€3 CKOIbXKe-

HUS 110 HAKJIOHHOM TUIOCKOCTH, 00pasyroleid yroia o ¢ ropu30oHTOM. Yemy paBHa cuja Tpe-
HUs [, MEXIy IapoM M IIOCKOCThI0? HavanbHast ckopocts tmapa V, =0.

Ilo HAKJIOHHOMN IIOCKOCTH, COCTAaBJISIOIICH ¢ ropu3oHToM yron o, =30°, ckarsiBaeTcs 6e3
CKOJIBXKEHUS CIIONIHON OJHOPOIHBIN IMUIHMHAP, Macca kotoporo m =300 r. Haiiaure Benu-
YMHY CUJIbI TPEHUsL F,,  IMIMHApPA O MI0CKOCTh. HavanbHas ckopocts uwmnapa V, =0.

INonas TpyOka miuHOM / ¢ TIaAKUMU CTEHKaMH pac- (),
KpyueHa OTHOCHUTENBHO ocu 0102, mpoxoadieit ye- ~wr @ /2
pe3 Toper; TpyOKH, C YIJIOBOM CKOPOCTBIO ®. (CM. [ "

puc.). BHyTpu TpyOKM HaXxOIWTCS TIAIKUNA ITapUK ¢

Maccou m, yAep:KUBaeMblii HA MecTe HUThIO. [lpu |«
NepeXKUraHuM HUTHU IIAapUK OTOpAchIBAETCS K KOHILY 0,
TpyOKHM M OCTaHaBIMBAeTCA B pe3yibTare abco-
JIOTHO HEYIPYIoro ynuapa o Topen TpyOku. MoMeHT uHepiuu TpyOKH OTHOCHTEIBHO OCH
0102 paBeH /, mapuk A0 NepexUraHusi HATH HAXOJWIICS Ha paCCTOSIHUM //2 OT OCH BpallleHUsI.
Omnpenenurte yrioByro CKOPOCTh BpallleHUs TpyOKH ' ITocie yaapa, a Tak)Ke U3MEHEHHE KH-
HeTuyeckoi sHeprun AE cucteMsbl «TpyOka — mapuk». [Ipu perienun 3aauu mapuk CYUTaTh
MaTepUAIbHOMN TOUKOIA.

Mexanuueckue Koneoanusn

Touka coBepiiaeT rapMOHUYECKHE KOJIEOAHHMS BAOJIb HEKOTOPOHM NPSIMOM C TEPHOIOM
T = 0,60 c u ammutynoit a = 10,0 cm. Haiinure cpeiHIOI0 CKOPOCTh TOUKH 32 BpEMS, B Te-
YeHHE KOTOPOro OHA MIPOXOAUT MyTh a/2:

a) U3 KpaHEro MOJIOKEHHUS;

0) U3 MOJI0KEHHUS! paBHOBECHSI.

Yactuia konebdiercs BI0JIb ocH X 10 3akoHy x = 0,1sin 6,287 (M). Halimure cpeqnee 3Have-
HHUC MOI[yJ'DI CKOpOCTI/I <U> qacCcTUulbI:

a) 3a mepuoj konedbanus T;
0) 3a nmepByto 1/8 uacts 7,
B) 3a BTOpyto 1/8 wacts T.

Yacruiia coBepiiaeT rapMOHHUYECKOe KoJiebanue ¢ aMIuTy1oi A u nepuogom 7. Haiiaure:
a) BpeMms ¢, 32 KOTOPOE CMEIIEHNE YaCTHIIbI U3 TOI0KEHUS paBHOBECUs n3MeHseTcs oT 0
o A/2;

0) BpeMs £2, 32 KOTOPOE CMEIIICHUE U3MEHSETCS OT A/2 110 A.

Haiinute nmepuoa mMansix monepeyHbIX KoyiebaHuit mapuka maccsl m = 40 T, YKperieHHOTO
Ha cepeiMHe HaTAHYTOH cTpyHb! JUIMHBI / = 1 M. Cuily HaTsS)KEeHUs CTPYHBI CUUTATh IOCTOSIH-
HoW U paBHOU F' = 10 H. Maccoii cTpyHBI 1 CHJIaMU TSDKECTH MTPEeHeOpeyb.

OnHOPOIHBIN CTEpP)KEeHb ITTMHBI / COBEpIIaeT Majible KoJeOaHust BOKPYT TOPU30HTAILHON OCH,
MIEPIICHANKYIISIPHOM K CTEPKHIO U MMPOXOISIIECH yepes ero BepxHui konell. Haitgure wactory
® TakuX KoyieOaHui. TpeHus HeT.
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Tonkuii 00py4, MOBEIIEHHBIN Ha BOUTHIN TOPU3OHTAIBHO B CTEHY TBO3/lb, COBEPIIIAET MaJIbIC
Kosie0aHus B TNIOCKOCTH, MapajuienbHoi cTene. Pagnyc o6pyda R = 30 cm. OmnpenenuTe me-
puon T konebanuii oOpyHa.

HaiiguTe yacToTy (0 MaJIbIX KojieOaHUH ‘“4acoBOTO” MasiTHUKA — OJTHO-
POIHOTO JMCKA paanyca R, HACAKEHHOTO HA HEBECOMBIM CTEPKEHb.
PaccrosiHue OT 1ieHTpa IMcKa 10 OCH BpaIlleHUs MasiTHUKA PaBHO /.

HaiiguTe yacToTy (0 ManbIx KoJIeOaHH “9acoBOTO” MasTHHKA — OJI-
HOPOJHOTO IIapa paauyca R, HACa)XEHHOTO HA HEBECOMBIN CTEPIKEHb.
PaccrosiHue oT 1ieHTpa mapa 10 OCH BpallleH!s MasiTHUKA PaBHO /.

Hatinure ammmutyny 4 v HadanbHYIO (pa3y ¢ rapMOHHYECKOTro Koyeba-
HUS, TTOJIYYAOIIErocsl B PE3yJIbTaTe CIOKEHUS IByX OJIMHAKOBO HAIPABICHHBIX KOJICOAHMIA
CJIETYIOIIETo BUJIA!

x, =0,02sin(5nt+7/2), x,=0,03sin(5nt+m/4).

Haiinure rpadudeckn ammmntyny 4 KoneOaHuid, KOTOPbIE BOZHUKAIOT MIPH CIIOKCHHUH CIICITY-
IOLUX KOJeOaHUM OJTHOTO HAIlPaBIICHUSA:
x, =3,0cos(wt +m/3), x, =8,0sin(wt+mn/6).

3a Bpems, B TeueHHe KOToporo cucrema copepuaet N = 100 koneGaHMii, aMIITUTy]a YMEHb-
nraercsa B 1 = 5 pa3. Haiingute no6potHocTs O KonebaTenbHOU CUCTEMBI.

3aBpems £ =16,1 c ammnTya koineGaHuii ymeHbmaercs B 1 = 5 pas. Haiiaure ko punment
3aryxaHus [3. 3a Kakoe BpeMsl T aMIUINTYZa YMEHBIINUTCS B e pa3?

3a Bpems ¢ = 10 ¢ amrunTya cBOOOHBIX KojeOaHuil ymenbmaercs B N; = 10 pa3. 3a kakoe
BpeMs T amiuiuTyaa ymenbmurcs B N> =100 paz?

Onpenenure orapuMUUecKUil JeKPEMEHT 3aTyXaHHs A KoJieOaTebHOM CUCTEMBI, AJIs KO-
TOPOH pe30HaHC HAOIOIAeTCs MIPU YaCcTOTE, MEHBIIIEH COOCTBEHHOM YacToThl Vo = 10 k['11 Ha
Av=2Tm.

[lepuon cobcTBeHHBIX KoNebanuil mpyxunHoro masatauka 7o = 0,55 c. B Bs3koit cpene ot
)K€ MasiTHUK coBepiaeT kosedanus ¢ nepuogaom 7 = 0,56 ¢. Onpenenure pe30HaHCHYIO Ya-
CTOTY Vpes KOJICOQHHIA.

ITon nevictBueM BhIHYKIaromen cuiibl F, = F,coswt cucTteMa COBEpPIIAECT YCTAHOBUBIIHECS
KoJieOaHus 1o 3aKoHY X = a cos(wt — ). Halinure paboTy Apsm BBIHY)KJAIOIIEH CHUJIBI 32
nepuo.1 KoJaeOaHuil.
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Penamueucmckana mexanuxa

CoOcTBeHHOE BpeMsl JKU3HH HEKOTOpoi HecTaOwibHOU yacTuiel Af,= 10 He. Kakoi myTh

MPOJICTUT 3Ta YaCcTHIIA JIO0 paciajga B JaOOpaTOPHON CUCTEME OTCUETa, TJAE €€ BPeMs KU3HU
At=20 uc?

CrteprkeHb TIPOJIETAET ¢ MMOCTOSTHHOM CKOPOCThIO MUMO METKH, HETIOJIBH)KHON B J1abopaTop-
HOU cucteme otcueta. Bpems nposiera At = 20 He B 1abopaTopHO# cucteme orcyera. B cu-
CTEME K€ OTCYeTa, CBA3AHHOM CO CTEp)KHEM, METKa JBHIKETCA BJOJIb HETO B TEUEHUE

At" =25 ne. Haiiiute cOGCTBEHHYIO TUHY CTEPIKHS.

[Tnomans moBepXHOCTH HENMOABMXKHOTO Tela, uMeronero ¢popmy Kyba, paBHa So. UeMy paBHa
TUTOIAb TIOBEPXHOCTH TOTO K€ TeJla, €CIM OHO JBM)KETCS] B HAIPABJICHUHU OJJHOTO U3 CBOHMX
pebep co ckopocThio U = 0,968¢?

JIBa cTepKHS OJMHAKOBOM COOCTBEHHOM NJIMHBI /o JBMKYTCS B MPOAOJIBHOM HANpPaBICHUU
HaBCTpeuy ApYyT APYyTy MapajuielbHO 00IIei OCH ¢ OTHON U TOH e 10 BETMYMHE CKOPOCTHIO
V oTHOCHUTENBbHO Ja00paTOPHOM CUCTEMBI OTCUeTa. YeMy paBHa JUITMHA [’ KaKJJOTO CTEPKHS B
CUCTEME OTCUETA, CBSI3aHHOM C JPYTUM CTEpKHEM?

Onpenenute UMITYIIbC PENSATUBUCTCKON YaCTHUIIHI (B €IMHULIAX 71C), €CITU €€ KUHETHYeCKas
DHEPrus paBHA YHEPIUU IOKOS.

Kunernyeckas sHeprus peasiTUBUCTCKOM YacTHIIBI paBHA €€ SHEPruu nokos. Bo ckoibko pa3
BO3pacTeT UMITYJIbC YACTHUIIbI, €CIIM €€ KUHETUYeCKasi JHEpPTusl yBelIuuuTcs B n =4 paza?

MonekynspHasa dumsmka
A% ‘PABHEHUe cocmosanus 2asa. Hpoueccw

l'a3oBas cMmech, cocTosmiasi U3 KUCIOpOAa M a30Ta, HAXOAUTCA B OallJIOHE MO JaBJICHUEM
p = 1 MIla. Onpenenure napuuaibHbIe AaBICHUS p; KUCIOPOAA U p, a30Ta, €CIIH MaccoBast
nonst kucnopoaa B cmecu # = 0,2. MonsipHble MacChl KUCIOPOJa M a30Ta PaBHBI COOTBET-
cTBeHHO W, = 32107 kr/Momb 1 1, = 28-107 Kr/MOmB.

bannon BMectuMocThio V' = 30 11 COAEPKUT CMECh BOJAOpPOAA U TENHs MPU TEMIIEpaType
T=300 K u naBnenuu p = 828 klla. Macca cmecu m = 24 r. Onipegenure Maccy m,; BOJopoza
U Maccy m, renus. MouspHble Macchl BOAOpPOJa U Telids paBHbI COOTBETCTBEHHO
= 2-10"3 xr/Momnb u [y = 4-107 Kr/MOB.

Hepeoe Hauao mepmodunamuku

Kaxkast pabota 4 coBepiaercs mpy H30TEPMUYECKOM PACIIMPEHUH BOIOPOJIa MacCo m = 5T,
B3siToro npu temmneparype 7 =290 K, eciiu 00beM raza yBenuuuBaeTcs B Tpu paza?

Tpu agmaGaTHIecKOM CKATHH KHCIOPOa Maccoii m = 1 kr coepurena pabora A'= 100 kJIx.
Onpenenure KOHEUHYIO TemnepaTypy 72 rasa, €Ciid IO CKaTusl KHCIOPOJA HaXOAWJICS IpH
temneparype 71 = 300 K. ITokazarens aguadatsl ans kucinopona y = 1,40.

Hexkotopyto maccy a3ora cxanu B 7 = 5 pa3 (o o0beMy) ouH pa3 aguabaTH4ecku, Apyron
pa3 m3orepmuuecku. HauanpHOE cOCTOsHME Ta3a B O0OMX CIIy4asx OJMHAKoOBO. Haiimute



OTHOIIIEHHE COOTBETCTBYIOIIMX PadOT, 3aTpayeHHBIX Ha ckaTtue. [loka3zaTens agmadarsl s
azora v = 1,40.

81. A3zot maccoit m = 200 r pacmmpsieTca uzorepmuuecku mnpu tremneparype 7' = 280 K, mpuuem
o0beM rasza yBenuuuBaeTcs B 2 pasa. Haiiure:
a) nsmeHeHre AU BHyTpEeHHEN PHEPT UM ra3a;
0) COBEpIIECHHYIO T'a30M paboTy A;
B) KOJMYECTBO TEIJIOTHI (J, OJIyYEHHOE ra30M.
MonsipHas macca a3oTa [ = 28-107 kr/Mob.

82. B anmactuunslil cocya nomectusin 800 Mok azota N> nipu naBieHuu 1 atM. ['a3 Harpenu npu
noctostHHOM jaBiieHun oT 40 10 180° C. Beruuciure: 1) KOJIMYECTBO TEIIOTHI, COOOIICHHOE
ra3y; 2) paboTy, COBEPIICHHYIO Ta3oM; 3) W3MEHEHHE BHYTpeHHEH sHepruu. I[lokaszarens
aanabaTsl 11 Bogopoaa y = 1,41.

Hukn Kapno. Bmopoe nauano mepmoounamuku. Inmponus

83. UneanpHbIid Ta3 coBepraet uki Kapro. PaboTa raza Ha ydacTke H30T€pPMUYECKOTO PaCIIH-
pennst A12 =5 Jlx. Onpenenute paboTy A, , 3aTpaueHHYIO Ha H30TEPMHUYECKOE CXKATHE rasa,

eciu KII/I nukna n = 0,2.

84. Haiitu (B pacuere Ha MOJIb) IPUPAIIECHUE SHTPONUHU YIJICKUCIIOTO Ta3a MPU YBEIUYEHUN €TO
TeMriepatypsl 7 B n =2 paza, ecu IpoLecc HarpeBaHus:

a) U30XOPUYECKUIL;
0) U300apUYECKUA.
I'a3 cuurath naeansHbM. [lokazaTens aguabdater 1ist yriaekucioro ra3a y = 1,30.

85. JIBa MoJIsI MAEAIbHOTO raza cHadajda M30XOPUYECKH OXJIAJWIIH, a 3aTEM M300apUUYeCcKu pac-
HIMPUJIN TaK, YTO TEMIIEpATypa rasa crajia paBHOU repBoHavaibHOM. HaiiTu npupaiienue sH-
TPOIINU T'a3a, eCJIM €ro JaBJICHHUE B JaHHOM IIpollecce U3MEHMIIOCh B 1 = 3,3 pasa.



