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MexaHuka
Kuuemamuka Mamepuwlbnoﬁ moukKku

Touka IBHKETCS 10 OKPYKHOCTU CO CKOpocThio V = at, rie o — MOJ0KUTENbHAs TOCTOSH-
Has. Haiinure ee moigHoe yCKOpeHHe & B MOMEHT, KOTJla OHa IpoieT N = 1/2 1yIiuHBI OKPYX-
HOCTH I10CJIE Hayasa JIBUKEHUS.

Touka qBUXKETCS, 3aMeJISSACh, IO OKPYKHOCTU paanyca R Tak, 4To B KaKIbli MOMEHT €€
TAHI'€HLIMAJIBbHOE U HOPMAJIbHOE YCKOPEHMS OJUHAKOBBI 110 MOAyt0. B MomeHT t = 0 cko-
pocThb Touku paBHa Vo HaiinuTte 3aBUCUMOCTb CKOPOCTH V TOUKH OT BPEMEHHU.

Touka JBUKETCS, 3aMENJISAACH, IO OKPYKHOCTU paauyca R Tak, 4To B KaXKIbli MOMEHT €€
TaHI€HIIMAJIBHOE U HOPMaJIbHOE YCKOPEHHUS OJUHAKOBBI 110 MOAyit0. B MomeHT t = 0 cko-
pocthb Touku paBHa Vo HaiinuTte 3aBucUMOCTb CKOpOCTH V TOUKH OT NPOMIEHHOTrO ITYyTH S.

3a HEeKOTOpOE BpeMs YacTHIa Tponuia 3/4 OKPYKHOCTH CO CPEIHUM 3HAYCHUEM MOTYJIs

Cp‘ 3a TO K€ BpCMsl.

CKOpPOCTH (v) . Haliti Mmonysis cpefHeit cCKopocTH 4acTHUIIbI ‘17
3a mpoMexyTok BpeMeHH T = 10 ¢ Touka Mpoliuia MoJoBUHY OKPYKHOCTHU paauyca R =

160 cm. BeraucnuTs 3a 3TO BpeMsi:

a) cpefiHee 3HaYEeHUE MOJYJIsl CKOPOCTH <v> ;

0) MO/1yJIb CPEIHETO BEKTOPA CKOPOCTH (U, | ;

a,

B) MOAYJIb CPECAHEIO BEKTOPA IMMOJIHOT'O YCKOPCHUA , €CJIM TOYKa ABUTIAJIaCh C I10-

CTOAHHBIM TaHTI'CHIIMAJIBHBIM YCKOPCHUCM.

LIaCTI/IIIa JABHXKETCS BAOJIb OCU X TakK, 4TO HpOGKHI/ISI CKOpOCTI/I Ha 3Ty OCBhb 3aBHUCHUT OT Bpe—
dx
MCHMU I10 3aKOHy a =0 X , IA€ O — IIOJIOXKHTCIIbHAA ITOCTOAHHAA. B MOMCHT BpCMeHI/I t= 0

YJaCTHlla HaXO0ANUJIaCh B HAYAJIC KOOPJAUHAT. KakoBo CpCAHECC 3HAUCHUC MOAYJIA CKOPOCTH
<U> YaCTHUILbI 3a BpEMs, B TCUCHHUEC KOTOPOIr0 OHa Mpoinia ImyTb s?

Touka ABMKETCS B TDIOCKOCTH XY 110 3akoHY X = at, Y = at(1—ft), rae o u B — moaoxuTensb-
HbIE TTOCTOsIHHBIC. HaitTu:

a) ypaBHEHHE TpaeKTOpuu TOUYKH Y(X); H300pa3uTh ee rpaduk;
0) CKOpPOCTh U M YCKOPEHHE a TOUYKH B 3aBUCUMOCTH OT BpEMEHH t;
B) MOMEHT 1;, KOT/1a yroJI MEXTy CKOPOCThIO M YCKOPEHUEM paBeH /4.

Kunemamuka meepoozo mena

2
Koneco Bpamaercs ¢ yrioBeiM yckopenueM 3 = 2 pan/c”. Uepes Bpems t = 0,5 ¢ mocne Ha-
Yasa JBMKEHUS MOJTHOE YCKOPEHUE TOUYKHU Ha 000e kofieca a = 13,6 cm/c?. Haittu paauyc R
KoJeca.

Juck paanyca R = 10 cM HauMHaeT BpaIlaThCsl BOKPYT HETOABMKHONW OCH C TMOCTOSHHBIM
yrinoBeIM yekoperreM B = 0,5 pax/c’. Haiiure TaHreHIHAIBHOE YCKOPEHHUE @, , HOPMAIh-
HOE€ YCKOPEHHUE ay U TIOJHOE YCKOpEHHE & TOUKU A, HaXoAsIIeiics Ha nepudepun AucKa, ye-
pe3 Bpems t = 2 ¢ mocie Hadana BpaleHHs.
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Junamuka mamepuanvhoi mouxku

Hebomb11oe Teno mycTHiii CHU3Y BBEPX [0 HAKIOHHOM MJIOCKOCTH, COCTABIISIFOIICH YToJI o C
ropu3zoHTOM. Halinure ko3 GUIMEeHT TpeHUs L MEXIY TEJIOM U IJIOCKOCTBIO, €CITH BPEMs
IIO’bEMA TEJIa 0KA3aJI0Ch B N pa3 MEHBIIIE BPEMEHU CITYCKa.

[I1aii0y MOJOKWMIIM Ha HAKIOHHYIO IIOCKOCTh, 00pPa3yIONIyl0 yrojl 0. ¢ TOPU30HTOM, U CO-
OOLIMIM HANpaBIEHHYIO BBEPX HAYAJIbHYIO CKOPOCTh U,. KoodduumeHT TpeHus mexmy

maiool M TJIOCKOCThIO paBeH W. [Ipy KakoM 3HAYeHWU yriia o Imaida mpouaeT BBEPX IO
IJIOCKOCTH HAUMEHBIIEE pacCTOsHUE?

Jlomka moj mapycoM pasBuiia ckopocTh Vo. TTocie crycka mapyca JIofKa IMpoIoiKaeT CBOe
JIBWDKCHHE B CTOSIYCH BOJIEC, MPHUYEM JCHCTBYIOIIAS Ha JIOAKY CHJIA CONPOTHBICHHS BOIBI
IPOIOPIMOHATbHA KBaapary ckopocTd. Haiimure 3aBucumocts V(f) ckopocTH JIOOKH OT
BPEMECHHU U BpeMs 1 IBMIKEHHs JIOJKH 10 OCTAaHOBKH. Macca JIoaKku M, KO3 QHUIUEHT CO-
npOTHBIICHHS K.

MortopHnas noaka maccel M =400 Kr HAYUHAET JBUTATHCA 10 03epy. Cuia TAru MoTopa
F =0.2 xH. Cuuras cuny conpoTtusieHust F, mponopuuoHaabHOi CKOPOCTH, ONIpeAeInTe

ckopocth V noaku uepes Bpems t =20 ¢ mocine Havana ee nemwxenus. Koaddumument compo-
tusnerus K =20 kr/c.

Hauanpnas ckopocts mymu Vo = 800 m/c. Ilpu amxenun B Bo3ayxe 3a Bpems t=0,8 c ee
ckopocTh ymenbimiach A0 V = 200 m/c. Macca mynu M= 10 r. Cuutas cuiy conpoTHBIIe-
HUS BO3/yXa MPOIMOPLUOHAIEHON KBaJpaTy CKOPOCTH, OmpeAenuTe Kod(pQUIUEHT COIpo-
tuBJeHHs K . JIeCTBHEM CHIIBI TSDKECTH MTPEHEOPEUb.

KaTep MacCChl M ABMIKETCA IO 03€PYy CO CKOPOCTBIO V. B momenT t = 0 BBIKIIFOYHIIN €TI0 JABU-

ratenb. CuuTasi CHIly CONPOTUBIICHUS TPOMIOPIIMOHAIEHON CKOPOCTH KaTepa, F=-ro ,
HaMTH:

a) BpeMsl IBUKEHUS KaTepa C BBIKJIIOUYEHHBIM JIBUTATEINIEM;

0) CKOpPOCTh KaTepa B 3aBUCUMOCTH OT MyTH, MPOIJIEHHOTO C BHIKIIOUEHHBIM JBUTATEIEM, a
TAKXe IOJHBIN MYTh 10 OCTAaHOBKH.

Bpycok CKOIB3UT 1O IIIaIKON TOPU30HTAIBHON TOBEPXHOCTH CO
CKOPOCTBIO Uy M TI0 KacaTelIbHOH Mmomnaaaer B 00JIacTh, OTpaHu-
JeHHYI0 3a00poM B (hopMme monyokpyxkHocTH (puc.). Ompee-
nuTe BpeMms 1, depe3 KoTopoe OpyCOK MOKHHET 3Ty 001acTb. .
Pagnyc kpuBu3HbI 3a00pa R, KOA(GOHUIMEHT TPEeHUST CKOJIbXKE- F
HUS OpycKa O TTIOBEPXHOCTh 3a00pa 1 . Pazmepsl Opycka MHOTO ¢
MeHbIe R.

v

3akonvl uzmenenus u COXPAHenust umnyijbca. Cucmema uenmpa macc

[Tymxka maccel M HaunHaeT cBOOOTHO CKOJIB3UTH BHU3 10 I1aJKOW HAKIIOHHOM MJIOCKOCTH,
COCTaBJISOIICH yro o ¢ ropu3onToM. Koraa myiika npornuia myth |, mpoussenu BeICTpe, B
pe3yabpTaTe KOTOPOTO CHAPSI/] BBUIETEN C UMITYJBCOM P B TOPU30HTAIHHOM HAIPABICHHUH, &
MyIIKa OcTaHOBWIACK. [IpeHebperast Maccoil cCHapsizia 0 CPaBHEHHIO ¢ MacCOM ITyIITKH, Hali-
TH TPOJIOJIKUTEIBHOCTD BBICTpEIIA.

18. CTBoN UrpyIIEYHOH IMYIIKHA HATIPABJICH MO YoM o = 45 Kk ropu3oHTy. Haiftu ckopocTs v

IYLIKU cpa3y MOCIE BBICTPEIIA, €CIM OHA HE 3aKPEIJIeHa U MOXKET CKOJIb3UTh 110 a0COIIOTHO
IJIaJIKOM MOBEPXHOCTH. MOlyJIb CKOPOCTH CHapsia OTHOCUTENBHO MYIIKU Cpa3y MOCIE BbI-
cTpena paBeH U, =2, 2 M/c, a ero macca B N = 10 pa3 MeHbIIIE MacChl MyIIKH.



19. /IBe HeOombIIMe MANHOBI MAacCOW M KaxKJas CBS3aHBI MEXTY
€000t HUTBIO UTHHBI | ¥ IBHKYTCS 1O TITAKONH FOPU30HTANb-
HOM INIOCKOCTH. B HEKOTOPBIM MOMEHT CKOPOCTh OJJHOM IIaii-
Ol paBHa V, a nmpyroit — 2V, mpuyemM BEKTOPBI CKOPOCTEH
a0 nepreHAuKyIapHbl HUTH (puc.). Hailiqure cuny T Hats-
YKEHUSI HUTU B MIPOLIECCE JIBHXKEHUSI. m

20. JIBe HeOospIMe 1mai0Obl, MacChl KOTOPBIX PaBHBI M H
m/2, cBsi3aHbl MEXIy CO00# HHUTHIO UIMHBI | U 1BU- \V/
JKYTCsl 110 TIIAAKON TOPU30HTAIBHON IUIOCKOCTH. B He- m/2
KOTOPBIIi MOMEHT CKOPOCThH IIaii0bl Maccel M/2 paBHa

HYIIO, a Jpyroil — V, npudem BekTop V mMepreHanKy-
nsipeH HUTH (puc.). Haiinure cunmy T HaTsSOHKEHUS HUTH
B IIPOLIECCE IBUIKCHUSI.

3aKonbl uIMeHeHus u COXpAaHeHnuxs MEXAHUUECKOUL IHepZuu. Cmonknoeenue men

21. JIpa mapa mpeTepreBaroT HEeHTPAIbHBI a0COIIOTHO Heynpyrui yaap. Jlo ymapa mrap Maccel
M2 HEMOJABMIKEH, IIAp MAacChl Mj JABUXKETCS C HEKOTOPOU CKopocThro. Kakas gacte N mep-
BOHAYaJIbHOW KMHETUYECKOW SHEPTUH TepsieTcs mpu yaape, ecid Mp= 0.1 m,?

22. JIBa mIapa mpeTepreBaroT HEeHTPAIbHBI a0COIIOTHO Heynpyrui yaap. Jlo ymapa nrap Maccel
M, HEMOJBUKEH, IIap MAcChl M1 JABMKETCS ¢ HEKOTOPO# ckopocThio. Kakas yactes N mepso-
HAYaIbHOM KMHETHYECKOW YHEPTUU TePSAETCS IPU yAape, eciyd My = My ?

23. JlereBmiasi TOpM30HTAIBHO ITYJISi MAaCChl M TOMajia, 3aCTPsB, B TEJIO L
Macchl M, KOTOpO€ TOBEIICHO Ha IBYX OJJMHAKOBBIX HUTSAX JUTHHBI |
(cm. pucyHoK). B pe3ynbrare HUTH OTKIOHIIIUCH HA yrona 6. Cuurast
m <<M, Haiitu:
a) CKOPOCTh MYJIH MIepe]] IonalaHueM B TeO; m M
0) OTHOCHUTENIbHYIO JIOJIIO0 MIEPBOHAYATIBHON KHHETHYECKOH SHep- ® s | !
THH ITyJIH, KOTOpast Mepernia BO BHYTPEHHIOK YHEPTHUIO.

Momenm CUJibly, MOMEHmM UMnyijibca. 3akon COXPAHERUA MOMEHMA UMNYJjibCa

24. Illapuk Maccsl M OPOCHIIN TOJT YIJIOM O K TOPU3OHTY C Ha4allbHOM CKOPOCThIO V. Haiitn
MOAYJIb MOMCHTA UMITYJIbCa L mapukKa OTHOCUTCIIBHO TOYKHU 6pocaHI/1$[ B 3aBUCHUMOCTH OT
BpEMEHH JIBIKeHUS. Beruucnuts L B BepimHe Tpaekropun, ecinu M= 130, o = 45° »

Vo = 25 M/c. ConpoTHBIIEHHEM BO3/yXa MpeHeOpeyb.

25. K Touke, paanyc-BEKTOp KOTOPOH OTHOCHTEIHHO Hadana koopawHaT O paBeH I = aT+b17,
npujokeHa cuia F = Al + BT, rae a, b, A, B — nocrosiaubie, | 1 I - OpThI Ocel X u Y. Hait-

™ MoMeHT M m meuo | cummer F oTHOCHTETBHO TOUKH O.

Y
26. Ha rmaakoit ropu30HTaIbHON OBEPXHOCTH JIeXKaT HeOobIIas maii- A
06a Maccoll M U TOHKHUI OJJHOPOJHBIN CTepkKeHb ATMHOM L 1 Maccoit
M. [aii6e cooOmuIN CKOPOCTh U B TOPU30HTAIBHOM HaIlpaBJI€HUN
NEPIEHAUKYIIIPHO CTEpKHIO (cM. pucyHok). Illaiiba abcomoTHO 0 B
YIPYro COyaapsieTcsi co cTepkHeM B Touke B Ha paccrosHuu | ot v 5

ero nentpa (trouka O). Onpenenure 3T0 pacCTOSIHUE, €CIIH cpas3y Mo-
clie coy/apeHus 1aifba OCTaHaBINBACTCS.
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Junamuxa meepoozo mena

. Beraucints MOMEHT HHEPLIUH OJHOPOAHOI'O CINIONIHOI'O KOHYCAa OTHOCUTEIIBHO €TI0 OCH

CHUMMETpPHH, €CJIM Macca KOHyCa M 1 pagnuyc €ro OCHOBaHUsI R.

Omnpenenure MOMEHT MHEPIUH | TOHKOTO OJHOPOIHOrO CTEPXKHS AIHHOM | 1 Maccoit M oT1-
HOCHTEJIBHO OCH, MEPICHINKYIIIPHOM CTEPKHIO M IIPOXOISIICH Yepe3 ero TOUKy, OTCTOsI-
IIYIO OT KOHIIA cTepskHs Ha I/3.

Ornpenenure MOMEHT UHEpIUU | ofHOpOHOTO AKCKa panycoM R u Maccoir M OTHOCUTEIb-
HO OCH, MEPHEHANKYISIPHOM IIIOCKOCTH AMCKA U MIPOXOJIAIICH uepe3 cepeIMHy OJHOrO U3
pasnycos.

OIHOPOIHBIN MUJIMHIP Maccor M = 4 Kr KaTUTCs 0€3 CKOIBKEHHS 110 TOPU30HTAIILHOM T10-
BepxHocTH. CKOpOCTh eHTpa Macc muiauHapa Ve = 1 m/c. Onpeaenure KUHETHYECKYIO
SHEPTHIO | MUIMHAPA.

OpnHOpoHBIN HIap KaTUTCS 0€3 CKOJIbKEHUS 110 TOPU30HTAIbHOM noBepXHOCTH. Kunertnye-
ckas sHeprus mwapa T = 14 [Dx. Onpenenure KUHETUYECKYIO SHEPTUIO 11 MOCTYNATENbHOTO
U T BpalaTeapHOro JIBHKEHUS 11apa.

ToHkM1 00pyY U CILTOMIHON OJHOPOIHBIN UIMHIP, UMEIOLINE OJUHAKOBYIO MaccCy, KaTsT-
cs1 6€3 CKOJILKCHHMS 110 TOPU30HTATBHON OBEPXHOCTH. CKOPOCTH IIEHTPa MacC TEJl OJIMHA-
xoBa. Haiiute otHomenue To/T1 KHHETHYECKUX SHEPTHI MMIMHAPA U 00pyYa.

OnHOpOIHBIH map Macckl M = 5,0 KT cKaThIBaeTCs 0€3 CKOJBKCHHS 110 HAKIIOHHOW TIOCKO-
CTH, cocTaBisomeit yroi o = 30 ¢ ropu3onToM. HaliTu KHHETHYECKYIO SHEPTHIO I1apa ue-
pe3 t = 1,6 c mocie Hauana ABUKCHUSI.

CrutonrHo# ogHopoaHbd uuHAp Macckl M =300 r ckaTbiBaeTCs 0€3 CKOJIBKSHHMS 10 Ha-

o 9 0 o
KJIOHHOM TIOCKOCTH, cocTaBistoniei yron o = 30" ¢ ropusonToM. Haiinure kuneTHIecKyo
sHepruro T ummmHapa yepes t = 1.6 ¢ mocne Havana npuxeHus. HauanbsHas cKopocTh -
aunapa V, =0.

. HaliTi yckopeHne a, IIeHTpa OJHOPOIHOTO MIapa Macchl M, CKaTBIBAIOILETOCS 0€3 CKOJIb-

JKEHUS 110 HAKJIIOHHOM INIOCKOCTH, 00pasymolield yroi o ¢ ropu3oHToM. UeMy paBHa cuiia
Tpenust F, Mexay mapom u miockoctero? HavanbHast ckopocts mapa Vi, =0

o o 0
. [To HaknoHHOM1 IIOCKOCTH, COCTABJIAOMICH C TOPU30HTOM Yo oL = 30 , CKaTbIBacTCA 0e3

CKOJIb)KEHHSI CIIOIIHON OHOPOIHBIN HIIHHApP, Macca kotoporo M =300 r. HaiiauTe Be-
JWYMHY CUIIBI TpeHus F 1nunuHapa o mockocts. HawanpHas ckopocts nummaapa V, =0.

mp

Mexanuueckue Koneoanus

. Touka COBCpHIACT TAPMOHUYCCKUC KoJieOaHus BI0OJIb HCKOTOpOfI HpHMOﬁ ¢ nepuoaom

T =10,60 c u ammuryznoit a = 10,0 cm. HaliTu cpenHior0 CKOpOCTh TOYKHU 3a BpeMsl, B TeUe-
HHE KOTOPOT'O OHA MPOXOJIHT MyTh &/2:
a) U3 KpaiHEeTo MOJIOKECHHUS,

0) U3 MOJIO)KEHUS PABHOBECHSI.

Yacrura koaebneTcst BIoab ocu X 1o 3akoHy X = 0,1sin 6,28t (Mm). Haiinure cpennee 3Haue-
HUE MOIYJISI CKOPOCTH <V> YACTHUIIBL: a) 3a TepuoJ kosebanus T; 0) 3a mepByro 1/8 gacts T,
B) 3a BTOpyto 1/8 gacTs T.

YacTuia coBepiaeT rapMOHMUYECKoe Kosiebanue ¢ aMmuutyo A u nepuogom T. Haiiaure:

a) BpeMs t1, 3a KOTOpOE CMEIICHHUEe YaCTHIIBI M3 TIOJIOKEHUST paBHOBeCcHs H3MeHseTcs oT 0 10
Al2;
0) Bpems ty, 3a KOTOpOE cMelIeHnue u3meHnsiercs ot A/2 o A.



40.

Haiitu neproza Mansix nonepevHbix KoieOaHuii mapuka Maccsl M = 40 r, yKpeIrieHHOTo Ha
cepearHe HaTsHYTOW cTpyHBI MHBI | = 1 M. Crily HaTsDKCHUS! CTPYHBI CUATATh MOCTOSH-
HoW U paBHOH F = 10 H. Maccoii cTpyHBI M CHIIaMU TSDKECTH IPEeHeOpeyb.

41. OnHOPOIHBIA CTep)keHb JUTHHBI | coBepiiaeT Maible KojeOaHHs BOKPYT T'OPHU30HTAILHOM

42.

43. Haiiaure yacToTy (® MasbIX KoieOaHUH “‘4acoBOro” MasTHHKA — OJTHO-
pomHOro aucka paguyca R, HacaXeHHOro Ha HEBECOMBIH CTEpPXKEHb.
PaccrosiHue OT LIEHTpa IUCKa 10 OCH BpallleHHsl MasiTHUKA PaBHoO |.

44,

45.

46.

47.

48.

49.

50.

51.

OCH, MEPNEHAUKYISAPHON K CTEPKHIO M MPOXOMSIIECH yepe3 ero BepxHuil koHer. Haiinure
YaCTOTY ® TaKuX KojiebaHuii. TpeHus HeT.

Tonkuit 00pyy, MOBELIEHHBINH HAa BOUTHIN TOPU30HTAIBHO B CTEHY I'BO3/lb, COBEpPIIAET Ma-
Jble KoJieOaHMsl B IIIOCKOCTH, MapajuienbHol creHe. Paanyc oOpyda R = 30 cm. Omnpenenure
nepuop T konebanuii oopyya.

Haiiaute yactoTy © Manbix KoneOaHUil ‘“‘4acoBOro” MasiTHUKa — OIHO-
poaHoro Imapa paauyca R, Haca)KeHHOro Ha HEBECOMBIN CTEP>KEHb.
PaccrosiHre OT IIEHTpa iapa 0 OCH BpallcHHUs MasiTHUKa paBHO .

Haiigute amnmutyny A u HadaiabHYHO Qa3y ¢ TapMOHMYECKOT0 KoJieOaHus, MOIyYaroIerocs
B PE3YJIbTATEC CJIOKCHUA IBYX OAUHAKOBO HAIIPABJICHHBIX KonebaHuit CJICOYHOICTO BUAA:
X, =0,02sin(5nt+n/2),  x, =0,03sin(5nt + 7/ 4).

Haiitu rpapuueckun ammautyay A xosiebaHHi, KOTOpble BOSHUKAIOT MPHU CIIOKEHUU Clie-
TYIOIIUX KOJIeOaHUH OIHOTO HalpaBICHUS:

X, =3,0cos(ot +m/3),

X, =8,0sin(ot +n/6).

3a Bpems, B TeueHue Kkoroporo cucrema copepmaer N = 100 xonebanuii, amruurtyna
yMmeHbl1aercs B =5 pas. Haiigute 1o6poTHOCTh Q KONIEOaTENBHON CUCTEMBI.

3a Bpems t =16,1 ¢ amminTyna KosnedbaHuil ymeHbIaercs B 1 =5 pa3. Haiinure koapdunn-
eHT 3aTyxaHus 3 . 3a Kakoe BpeMsl T aMIIUTYyJa YMEHBUIUTCS B € pa3?

3a Bpems t =10 ¢ amruuTyna cBoOoHBIX Kosnebanuit ymenbiiaercss B N1 = 10 pa3. 3a kakoe
BpeMs T amiuiutyaa ymenoiures B No =100 paz?

Onpenenute morapu(MUUECKH JTEKPEMEHT 3aTyXaHUsi A KoyeOaTeNbHON CUCTEMBI, s
KOTOPOW PE30HaHC HAOIIOAACTCS TIPH YacTOTE, MEHBIIEH COOCTBEHHOM 4acTOThl Vo = 10 k11
Ha Av=2T.

[Tepuoxa coOCcTBEHHBIX KOJEOaHUN MPYKUHHOTO MasTHUKa 1o = 0,55 c. B Bs3koii cpene Tot
K€ MasITHHK COBepIIaeT kojebanus ¢ mepuoaoM T = 0,56 c. Onpenenute pe3oHAHCHYIO Yac-
TOTY Vpes KOJIEOAHUI.
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Penamusucmcekan mexanuka

CobGcTBEeHHOE BpeMs KM3HU HEKOTOPOH HecTabmibHOM yacTuubl At = 10 He. Kako# myTs

MPOJIETHUT ATA YACTHIIA JIO PAcIaja B JIAOOPATOPHOU CUCTEME OTCUETA, TC €€ BPeMs JKU3HU
At=20 uc?

CtepKeHb MPOJIETAET C TIOCTOSIHHON CKOPOCThIO MUMO METKH, HETIOJBUKHOH B JIabopaTop-
HOU cucTteme orcueTa. Bpems mposera At = 20 He B mabopaTopHOl cucteMe oTcuera. B cuc-

TeMe e OTCUETa, CBA3aHHOMN CO CTEpKHEM, METKA JIBHKETCA B0 Hero B Tedenue At =
25 He. Haiitu cOOCTBEHHYIO AITMHY CTEPKHSI.

JIBa CTepsKHS OJMHAKOBOW COOCTBEHHOH UIMHBI |y JBIKYTCS B NPOJIOJIBHOM HAIpaBICHUU
HaBCTpeuy ApYr APYry MapajuieJbHO OOIIei OCHU ¢ OAHOM U TOH K€ 10 BETMYUHE CKOPOCThIO
V 0THOCHTEIIbHO JTA0OPAaTOPHOM crcTeMbl oTcdeTa. Yemy paBHa uinHa |’ KaXa0ro CTepKHS
B CUCTEME OTCUETA, CBSI3aHHOM C APYTUM CTEpKHEM?

Ornpenenure UMITYJIbC PEIATUBUCTCKON YaCTHIIBI (B €UHUIIAX MC), €CIIU €€ KMHETHUYeCKast
JHEprus paBHA YHEPIUU NOKOS.

Kunernueckast sHEprus pelnsITUBUCTCKOM YaCTULIBI paBHA €€ SHEPIUH MOKOsI. Bo CKOJIBKO
pa3 BO3pacTeT UMITYJIbC YaCTHULIbL, €CJIM €€ KHHETHYECKasi SHEprus yBeJInYuTcs B N = 4 pa3a.

MonekynsipHasa ¢pusumka
Ypaenenue CoOCmosHuA 2asa. Hpoueccw

["a30Bas cMeck, cocTosIas U3 KUCIOPOia U a30Ta, HAXOAUTCS B OaJUIOHE MO IaBJICHUEM
p=1 MlIla. Onpexnenute napuuanbHble 1aBICHUS P1 KUCIOPOJIa U Pz a30Ta, €CJIU MaccoBas
noJst kucnopoja B cmecu N = 0,2. MossipHbIe MacChl KUCIIOPOJIa M a30Ta PaBHBI COOTBETCT-
BEHHO ] = 32103 kr/Monb 1 U2 = 28107 kr/mob.

bannon Bmectumocthio V =30 J1 cCOAEP>KUT CMECh BOJOPOA U TeIus TP Temreparype T =
300 K u naBnenuu p = 828 klla. Macca cmecu m = 24 r. Onpenenute Maccy M; BOJIopoaa u
Maccy My renus. MoJisipHbIe MacChl BOJIOPOJAA U T€JIMS PaBHBI COOTBETCTBEHHO 1] = 2:10°
KI/MOJIb U [l = 410" kr/MOTB.

Ilepsoe nauano mepmoounamuxu

Kakas pabota A coBepiiaeTcss Hpu HM30TEPMHUYECKOM pPACHIMPEHMH BOJOPOJa Maccoii
m = 5 1, B3sToro npu temmeparype T =290 K, ecnu o0bem raza ypennyuBaeTcsi B TpU pasa?

Ipy aguabaTudeckoM cKaTHH KHCIOPOAa Maccoii M = 1 xr cosepmrena pa6ora A’ =100 kJIx.
Onpenenure KOHSUHYIO TEMITEpaTypy I, Ta3a, eCiu J0 CKATHS KUCIOPOJ HAXOJWICS TPH
temneparype T1 = 300 K. [Tokazarens anuabatsl ans kucnopona y =1,40.

HekoTtopyro Maccy azora cxxanu B 7 = 5 pa3 (1o 00beMy) OfuH pa3 aanadbaTudecku, Apyrou
pa3 uzorepmuuecku. HauanbHoe cocTosiHue ra3a B 000uX ciiydasx oJuHakoBo. Haiiaure ot-
HOIIIEHUE COOTBETCTBYIOIIUX paboT, 3aTpaueHHBIX Ha cxaTwe. [lokazarens aamabaThl JUIs
azora y =1,40.



62. Azot maccoit m = 200 r pacmupsieTcss u3orepMuuecku npu temmneparype 1 = 280 K, npuuem
o0beM rasza yBenuuuBaeTcs B 2 pa3a. Haiigure:

a) m3MeHeHre AU BHyTpeHHEH SHEepruu rasa;

0) COBEpIICHHYIO Ta30M padoTy A;

B) KOJIMYECTBO TEILIOTHI Q, MOITy4EHHOE I'a30M.
Mousipaasi Macca a3ota p = 28107 kr/mMois.

. o P
63. M neanbHbBIN OTHOATOMHBIN T'a3 HATPEBAIOT TAK, YTO B IIpOIlecce HarpeBa — = CONSt. Ompe-
Vv

ACIINTE MOJIAPHYIO TCIIJIOEMKOCTE I'a3a B 3TOM IIPOLECCE.

Hukn Kapuo. Bmopoe nauano mepmoounamuku. Inmponus

64. Uneanbublit ra3 coBepmaeT nuki Kapuo. Pabora ra3a Ha yyacTke U30T€pPMHUECKOTO pacliu-
_ /
perust Ay =5 Jx. Onpenenure paboty A,,, 3aTpadeHHYIO Ha H30TEPMHYECKOE CHKAaTHE Ta-

3a, ecin KITJ[ nukia n = 0,2.

65. Haiitu (B pacuere Ha MOJIb) PUPALIEHUE SHTPOIIUHU YIIIEKUCIOTO ra3a MpHu YBEIMUYEHUU €T
Temreparypsl T B N = 2 pa3a, eclii IPOIECC HarPEeBaHMUS:

a) U30XOPUYECKHUIA;
0) U300apUYCCKUA.
['a3 cunraTh uaeanbHbIM. [TokazaTens anuadatel 1is yriekucoro rasa y = 1,30.

66. [IBa MOJIs M1€JIBHOTO ra3a CHavyajIa M30XOPUUYECKH OXJIa WU, a 3aTeM U300apruecKu pac-
HIMPHIIN TaK, 4TO TeMIlepaTypa raza cTaja paBHOU nepBoHavdaabHOU. Haliti npupaienue
SHTPOIINY ra3a, €CIIM €ro JaBJIeHUe B JaHHOM IIpoLiecce U3MEHMIOCh B N = 3,3 pa3a.

Pacnpeoenenue Makceenna

67. Haiimute nns oxucu azota NO mpu T = 300 K oTHOCHTENBHOE YUCIO MOJEKYIN, CKOPOCTH
KOTOPBIX JIexkaT B uHTepBasie ot v1 = 820 M/c go v2 = 830 m/c.

68. IIpu kakoii TemnepaType cpelHss KBaJpaTH4Has CKOPOCTb MOJIEKYJ KHCIOpoa O0JblIe UX
Harbosiee BeposTHOMN ckopoct Ha AU = 100 m/c?

69. Ilpu xakoif Temneparype T Bo3ayxa cpefHHe CKOpocTH MoJiekyl a3ota Ny u kuciopoaa O,
ommyarores Ha AUV =30 m/c?

70. 3Has QYHKUUIO paclpesieleHus] MOJIEKYJI [0 CKOPOCTSAM, MOJIYYUTE BhIpaXKeHUe Uil Hanbo-

Jiee BEPOSTHOM CKOPOCTH U, .



