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MexaHuka

Kunemamuka Mamepuwlbuoﬁ mouKu

Touka IBUKETCS 1O OKPY>KHOCTH CO CKOPOCTBIO V = af, T7ie 0. — MOJIOKUTENbHAsI TOCTOSH-
Has. HaiinmuTte ee mojgHOe YCKOpEHHUE a B MOMEHT, KOT/Ia OHa TIpoiaeT 7 = 1/2 JyIMHBI OKpYX-
HOCTH IIOCJIC HayaJia IBUKCHUS.

Touka nBUXKETCS, 3aMeNISAACH, IO OKPYKHOCTU paJnyca R Tak, 4TO B KaXAbli MOMEHT €€
TAHI'€HLIMAJIbHOE U HOPMAJIbHOE YCKOPEHUSI OJUHAKOBBI 110 Moayit0. B MomenT ¢ = 0 cko-
pocTh TOUKH paBHa Vo Halinute 3aBUCUMOCTh CKOPOCTH } TOUKH OT BPEMEHH.

Touka ABUXKETCS, 3aMEIISAACH, 10 OKPYKHOCTH paguyca R Tak, 4TO B KaKIbIi MOMEHT €e
TaHTCHIIMAJILHOE U HOPMAaJIbHOE YCKOPEHUS OJMHAKOBBI 110 MOAyJ0. B MoMmeHT ¢ = 0 cko-
pOCTb TOUKH paBHa Vo, Hailaure 3aBUCUMOCTb CKOPOCTH V' TOYKH OT IPONIACHHOIO IIYTH §.

3a HEKOTOpOE BpeMs YacTHIa Mponuia 3/4 OKPYXHOCTH CO CPEIHHM 3HAYECHUEM MOTYJIS

CKOpPOCTH <v> . Haittu Moysib cpeiHEl CKOPOCTH YaCTHUIIbI

Ucp| 3 TO e BpeMms.
3a mpoMexyTok BpeMeHM T = 10 ¢ Touyka NHpoluIa MOJIOBUHY OKPYXHOCTH pajaudyca
R =160 cM. Beruuciauts 3a 310 Bpems:

a) CpefHee 3HAaYeHUE MOJYJISI CKOPOCTH <v> ;

0) MOIyIIb CPEAHErO BEKTOpA CKOPOCTH (U,

2

B) MOJYJIb CPE/IHETO BEKTOPA IIOJIHOTO YCKOPEHHUS |d,, |, €CIIM TOYKa ABHIAIach C MOCTO-

SAHHBIM TAaHI'CHIHUAJIbHBIM YCKOPCHHUEM.

qaCTI/II_[a ABHUIKCTCA BIOJIb OCH X TaK, YTO MPOCKIHA CKOPOCTHU HA 3TY OChb 3aBUCUT OT BpC-

X
MCHH I10 3aKOHY ? =0VX, II€C 0 — IIOJIOXKUTCIIbHAA ITOCTOSAHHAs. B momenT BpPCMCHHU t=0
t

yacTUIla HaXOoJujIach B Havajie KoopauHar. KakoBo cpeaHee 3HaUYe€HHWE MOAYJS CKOPOCTH
<U> YaCTHUIBI 32 BpeMsi, B TEUEHUE KOTOPOTO OHA MPOILIA MYTh §7

Touka nBUXKETCS B TUIOCKOCTH X) 110 3aKOHY x = auf, y = out(1 —Bt), T11e o ¥ B — MOJI0KUTENb-

HbIE NTOCTOsIHHBIE. HalTu:
a) ypaBHEHUE TPACKTOPHH TOUKH y(X); N300pa3uTh ee rpaduk;
0) CKOpPOCTh U ¥ YCKOPEHHUE @ TOUKH B 3aBUCUMOCTH OT BPEMEHH 7,
B) MOMEHT f,, KOTJ]a YTOJI MKy CKOPOCTBIO U YCKOPEHHEM paBeH 7/4.

Kunemamuka meepoozo mena

Koseco Bpaimaercst ¢ yrioBbIM yckopeHueM B = 2 pam/c’. Uepes Bpems ¢ = 0,5 ¢ mocie
Havayia IBMKEHUS TIOJTHOE YCKOPEHHE TOYKH Ha 000je Koieca a = 13,6 cm/c?. Haiitu panu-
yc R xoneca.

Huck paguyca R = 10 cM HauMHAET BpAIIATHCA BOKPYT HEMOABUIKHOM OCH C MOCTOSHHBIM
YrIoBbIM yckopenueM B = 0,5 pan/c’. HaiiiuTe TaHreHIANbHOE YCKOPEHHE dr, HOPMATIBHOE
YCKOpPEHUE an U MOJIHOE YCKOPEHHUE @ TOYKH A, HaxoAsIencs Ha nepudepun Iucka, yepes
BpeMsl ¢ = 2 C 110CJIe HayaJla BpallleHusl.
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ZIuHamuKa Mamepuaﬂbuoﬁ mouKu

. HeGounpI1oe Teno mycTuiv CHU3Y BBEPX MO HAKJIOHHOW TIOCKOCTH, COCTABJISIIOIIEH Yo o C
ropu3onToM. Haligute KodQpGUIMEHT TpeHHs [ MEXAY TEJIOM U IUIOCKOCTBIO, €CIIH BpeMs
IIOAbEMa TeJla OKA3aJIoCh B 71 pa3 MEHBIIIE BPEMEHH CITyCKa.

. Ia#0y monoXuin Ha HAKJIOHHYIO TJIOCKOCTh, 00OPa3yIONIyl0 Yrojl o ¢ TOPU30HTOM, U CO-
OOILMIIM HANpaBICHHYI0 BBEPX HAYaIbHYIO CKOpPOCTh U,. KoddduumeHnt TpeHus mexny

M1aif00M U TUIOCKOCTHIO paBeH . IIpu KakoMm 3HaueHUM yria o Iaifba nmpouaer BBepX IO
IUIOCKOCTH HAUMEHBIIEE paccTosTHuE?

. Jlonka nmox mapycom paszBuia ckopocts Vo. Ilocie crycka napyca Jiogka npoJaoJiKaeT CBOE
JIBUJKEHHE B CTOSYEN BOJE, MPUYEM JIEHCTBYIOIAs HA JIOJKY CHJIA COIPOTUBIIEHUS BOIBI
MPOMOPIMOHANIbHA KBaJpaTy CKopocTH. Haiiaure 3aBucHUMOCTBH V(f) CKOpPOCTH JOIKH OT
BPEMEHHU U BpeMs ¢ IBUXKEHUS JIOJKU 10 OCTAaHOBKHU. Macca jnoaku m, ko3 GUiueHT comnpo-
TUBNICHUS k.

. MotopHas nonka maccel m =400 Kr HauyMHAeT ABUTAThbCS MO 03epy. Cuna TIrH MOTOpa
F =0.2 xH. Cuuras cuy CONpOTUBIECHUSA [, IPONOPUUOHANBHOM CKOPOCTH, ONPEICIUTE

cKopocTh V nonku yepe3 Bpems ¢ =20 ¢ mocie Havyana ee qBmkeHus. Koadduument comnpo-
TuBneHnsa k =20 kr/c.

. Hauanwsnas ckopocts nynu Vo = 800 m/c. Ilpu nBmwxenun B Bo3ayxe 3a Bpems ¢ =0,8 c ee
CKOpOCTh yMeHbIMIach 10 V' = 200 m/c. Macca nynu m =10 1. Cuutas cury COnpoTHBIIE-
HUS BO3/yXa MPOIMOPIHUOHATEHON KBAAPaTy CKOPOCTH, OmpenenuTe Kod((GUIMEHT COmpo-
TUBNICHUS k . JleficTBHEM CUIIBI TSKECTH MTPEHEOpEUb.

. Karep maccsl m nBmXeTcs 110 03€py €O CKOPOCThIO Uy. B MOMEHT 7 = 0 BBIKJIIOUMIIM €T0 IBU-

ratenb. CuuTasi CUIy CONPOTUBIIEHUS MPONOPLUOHATIBLHOM CKOPOCTH Karepa, F= 10,
HaMTH:

a) BpeMsl IBMKEHUS KaTepa C BBIKJIIOUCHHBIM JBUTATEIICM,

0) CKOpOCTh KaTepa B 3aBHCHMOCTH OT IYTH, MPOUJEHHOTO C BBIKIIFOYEHHBIM JBHUTATE-
JIEM, a TaKKe MOJHBIN MyTh JO OCTAHOBKH.

. Bpycok CKOJIb3UT MO I1aAKON TOPU30HTAIBHOW MOBEPXHOCTH CO
CKOpPOCTBIO Vo M MO KacaTeIbHOU MOIMajgaeT B 001acTh, OrPaHU-
4eHHYIO0 3a00poM B ¢opme monyokpyxkHoctu (puc.). Ompene-
JUTE BpeMs f,, 4epe3 KOTOpoe OPYCOK MOKHUHET ATy 00JacThb.
Pagnyc kpuBu3HBI 3a00pa R, KOX(POHUIHMEHT TPEHUS CKOJIbXKE-
HUS Opycka o OBEpXHOCTh 3a0opa u . Pazmepsr Opycka MHOTO
MeEHbLIE R.

3aKOHbI UBMEHEHUA U COXPAHeHUus umnyiibca. Cucmema uenmpa macc

. Ilymka mMaccel M HaunHAET CBOOOAHO CKOJB3UTh BHU3 TIO TJIAJKONW HAKIOHHOW TIOCKOCTH,
cocTrapJstonieil yron o ¢ ropuzonToM. Korza mymika nporuia myTsb /, mpou3Beiy BhICTPEI, B
pe3yiabTaTe KOTOPOTO CHAPs/ BBUIETEN C UMIYJIBCOM p B TOPU3OHTAJIBLHOM HAIMPABIICHUH, A
MyIKa ocTtaHoBwmiiach. IIpeHeOperas Maccoil cHapsiia MO CpPaBHEHHIO C MAacCOM MYIIKH,
HaWTU MPOJOIKUTEIILHOCT BBICTpPEIIA.

. CTBOJI UTPYLIEYHOM MYIIKU HampaBleH mof yriioM o = 45° x ropuszonty. Halitu ckopocts v
MYILIKKA Cpa3y Mocje BhICTPEa, €CIM OHA HE 3aKperyieHa U MOKET CKOJIb3UTh MO a0COIOTHO
IJIAJIKOM MOBEPXHOCTU. MOAY/Ib CKOPOCTH CHapsiia OTHOCUTENIBHO MYLIKHU Cpa3y IOCIE BbI-
cTpena paBeH U, =2, 2 M/c, a ero Macca B n = 10 pa3 MeHblIle MacChl yIIKH.
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JIBe HeOosbIMe MIaliObl MAacCOW m KaxKJas CBSI3aHBI MEXKITY

. . m
cO0OM HUTBIO JUTMHBI / U IBUKYTCS TIO TJIaJKOM TOPU3OHTAIIb-
HOM TUIOCKOCTU. B HEKOTOpBIF MOMEHT CKOPOCTh OJHOW Iaii-
Obl paBHa V, a apyroil — 2V, mpudeM BEKTOPBI CKOPOCTEH y

maio nepneHaIuKysIpHbl HUTH (puc.). Halinure cuny T Hats-
YKEHUSI HUTH B MIPOLIECCE JBMIKCHUS.

20. JIBe HeOobIIMe 1MIaii0bI, MacChl KOTOPBIX PaBHBI M U

m/2, CBSI3aHBI MEXIy COOOW HHUTHIO NJUHBI [ U JIBU-

JKYTCsl 110 IIaJKOM TOPU30HTAIIBHOM IUIOCKOCTU. B He- /2
KOTOPBIi MOMEHT CKOPOCTh MIAHOBI Macchl m/2 paBHA

HYJII0, a APYrou — V, mpuyem BEKTOp VnepneH;[HKy-

nsipeH HUTH (puc.). Hailinure cuny 7 HaTsOKCHHS] HUTH

B IIPOIIECCE JIBHIKEHUSI.

3aKoHbl usmeHeHusa u COXpAHEHUA MEXAHUYECKOIU IHepcuu. CmonkHnoeenue men

21. JIBa mapa mperepneBaroT IEHTPATbHBIM a0COIIOTHO Heynpyrui yaap. Jlo yaapa map maccel
72 HENOJBUIKEH, 111ap MacChl /1 JBUKETCS C HEKOTOPO# ckopocThio. Kakas wacts n mepso-
HA4aJbHOM KMHETUYECKOM dHEPruu Tepsaercs npu yuape, ecinu mi= 0.1 mz?

22. JIBa mapa mperepneBaroT IEHTPAIbHBIM a0COIIOTHO Heynpyrui yaap. Jlo yaapa map macchel
m2 HETMOJIBMXKEH, I11ap MAcChl 7 ABUKETCS C HEKOTOPOU CKOpocThio. Kakast yacte n mepBo-
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HayaJbHOW KHHETHYECKOM SHEPIUU TEePSAETCS PH ylape, eciu m = ma?

JleTeBias rOpU30HTANIBLHO ITYJISE MACChI 71 TIOTalla, 3aCTPAB, B TEJIO
Macchl M, KOTOpOE MO/BEUICHO Ha ABYX OJMHAKOBBIX HUTSX JJIUHBI /
(cm. pucyHoOK). B pe3ynbrare HUTH OTKIOHWIHCH Ha yroi O . Cuuras
m <<M, HaWTH:

a) CKOpPOCTh IyJIH Mepe MonagaHueM B TeNO;
0) OTHOCUTENBHYIO JOJIO MIEPBOHAYATIBHON KHHETHYECKOM dHEp-

TUH ITYJIH, KOTOpas Mepeluia BO BHYTPEHHIOI YHEPTHIO.

LSS

.9[ |

Momenm CUJibly, MOMEHmM UMnyijibca. 3akon COXPAHERUA MOMEHmMA UMn)jibCa

[apuk Maccsl m OPOCHIIM MO YIIOM O K TOPHU30HTY C HaYaJIbHOM CKOpOCThIO Ly. Haiitn
MOJIyJIb MOMEHTa MMITyJibca L IIapuka OTHOCHUTEIBHO TOYKU OpOCaHusl B 3aBUCUMOCTH OT

BpPEMEHU JIBUWKEHHUA. BrluvcianTh L B BepIIMHE TPAECKTOPUH, €CIU M
v = 25 m/c. ConpoTHBIICHHEM BO31yXa peHeOpeyb.

=130, o =45 u

K touke, paguyc-BeKTOp KOTOPO OTHOCHUTENIHHO Haudana koopauHat O paBeH 7 =ai +bj,

npuioxeHa cuna F = Ai + Bj, tne a, b, A, B — noctosHHbIe, [ U

Haiitu momeHT M u 1uieuo [ cunbl F oTtHOCUTENIBHO TOUKA O.

Ha rinaakoi ropu3oHTaIsHON MTOBEPXHOCTH JISKAT HEOObIIAs IIaii-
6a Maccoil m U TOHKUI OJHOPOIHBIN CTep)KeHb JTMHON L 1 Maccon
M. 1llaitbe cooOIMIM CKOPOCTh U B TOPU3OHTATHLHOM HaIlpaBICHUU
NEPIEHANKYIIIPHO CTEpKHIO (cM. pucyHOK). lllaiiba abcomoTHO
yIPYyro coyaapsieTcsi co cTepkHeM B Touke B Ha pacctosHum / ot
ero nentpa (touka O). Onpenenure 3T0 pacCTOSIHUE, €CIH cpa3zy IMo-
clle coyJapeHus 1aiida ocTaHaBIMBaeTCS.

- OPTBI OCEN X U ).

-
‘A

0” X
v
*—=--- B

2V
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Hunamuka meepoozo mena

BbluucianTe MOMEHT WMHEPLUU OJHOPOJHOTO CIUIOIIHOTO KOHYCAa OTHOCHUTEIBHO €ro OCH
CUMMETPUH, €CIIM Macca KOHYyca m U paJinyc ero OCHOBaHUA R.

Omnpenenute MOMEHT MHEPIMU / TOHKOTO OJHOPOAHOTO CTEPKHS JAITUHOM / 1 Maccoil m oT-
HOCHUTEJIBHO OCH, NMEPHECHANKYISIPHOM CTEPXKHIO M IPOXOJAIIEH 4epe3 €ro TOYKY, OTCTOs-
IIYIO OT KOHIIAa CTepKHS Ha //3.

Onpenenute MOMEHT UHEPIUHU [ OTHOPOAHOTO IMCKA PanycoM R U MacCcoil m OTHOCUTEIIb-
HO OCH, NEPNEHANKYJISIPHON MIOCKOCTH AUCKA M MPOXOMSIIEH uepe3 CepeuHy OJHOro U3
paznycoB.

OmHOPOIHBIN MUIUHAP MACCO m = 4 KT KaTUTCS 0€3 CKOJIBKEHUS TI0 TOPU30HTAIBHOH T0-
BepxHOCTH. CKOpPOCTh MEHTpa Macc mwmmHapa Ve = 1 m/c. Onpenenure KHHETHYECKYIO
SHEpruro T nuianHApa.

OHOPOIHBIN ITap KaTUTCS 0€3 CKOJIBKEHHS 110 TOPU30HTATBHON TOBEpXHOCTH. KuHeTnye-
ckas sHeprus mapa 7' = 14 J[x. Onpenenute KUHETUYECKYIO SHEPTHIO 11 MOCTYNATEIbHOTO
u T BpalaTeapHOro IBHKEHUS 11apa.

Toukuit 06py4 U CIUIOIIHOM OJHOPOIHBIN MIMHAP, UMEIOIUE OJNHAKOBYIO MAcCCy, KaTsT-
csi 0e3 CKOJIbXKEHUS 10 FTOPU30HTAIbHOM MOBEpXHOCTU. CKOPOCTh ILIEHTpAa Macc TeJl OJMHA-
koBa. Haiinure otHomenne 72/71 KHHETHUECKUX SHEPTHU IWIMHIPA U 00pyya.

OnHopoaHBIH 1Iap Macchl m = 5,0 KT cKaThIBaeTCs 0€3 CKOIBKEHHS 10 HAKJIIOHHOM TIJIOCKO-
CTH, coctaBistoueil yron o = 30 ¢ ropu3oHToM. HaliTh KMHETHYECKYIO PHEPTUIO I1apa 4e-
pe3 ¢ = 1,6 ¢ mociie Havana IBU>KEHUS.

CrutomHOM oaHOpoAHBINH IHHAP Macchl m =300 T ckaThiBaeTCs 0€3 CKOJIBKEHHS IO

HAKJIOHHOM MJIOCKOCTH, COCTABJISIIOIIEH Yrosl o =30" ¢ ropu3oHToM. Halinure kKuHeruue-
CKYI0 3Hepruio 7 mwimHApa yepe3 ¢ = 1.6 ¢ mocie Havana aBuxkeHus. HadyanbHas CKOpOCTh
mumsapa V, =0.

. HaliTi yckopeHue a, LIEHTpa OJHOPOIHOTrO ILIapa Macchl m , CKaThIBAIOIIETocs 0e3 CKOJIb-

JKEHUS 110 HAKJIOHHOM TIJIOCKOCTH, 00pa3yrolie yroa o ¢ ropu3oHToM. Yemy paBHa cuiia
TpeHust F, MEKIy IIapoM U IIIOCKOCThi0? HavanbHas ckopocts mapa V; =0.

. Ilo HaKJIOHHOM IUIOCKOCTH, COCTABIIAIOIICH C TOPU30HTOM YIOJI O =30°, ckarsiBaeTcs 6e3
CKOJIBKEHUS CIUTONIHOW OJHOPOIHBIA ITMIIMHpP, Macca kotoporo m =300 r. Haiigute Be-
JIMYUHY CUJIBI TPEHUS! £, ANMH/PA O MIOCKOCTh. HavanbHast CKopocTs uuimHapa V, = 0.

Mexanuueckue Koneoanus

. Touka coBepmiaeT rapMOHHYECKHE KOJeOaHUs BIOJIb HEKOTOPOW MPSMON C MEpHUOIOM
T = 0,60 ¢ u ammurynou a = 10,0 cm. HaliTi cpeHIOI0 CKOPOCTh TOYKH 3a BpeMsi, B T€Ue-
HUE KOTOPOTO OHA MPOXOIUT MYTh a/2:

a) U3 KpallHeTo MOJI0KCHHUSI;

0) 13 TOJIO)KCHHS PaBHOBECHS.
. YacTuma kosebyercst BOJIb OCH X 10 3aKoHYy x = 0,1sin 6,28¢ (m). Haiinute cpennee 3nave-

HHUC MOAYJISI CKOPOCTHU <U> HJaCTULIbI:

a) 3a mepuoj konedbanus T;
0) 3a nmepByto 1/8 vacts 7,
B) 3a BTOpyI0 1/8 wacts 7.
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Yactuiia coBepiiaeT rapMOHUYECKOE Kojlebanue ¢ aMmuTyaou 4 u nepuonom 7. Haiiaure:

a) BpeMs ¢;, 32 KOTOPOE CMEIIEHUE YaCTHUIIbI U3 TIOJIOXKEHUS pPaBHOBECHsI U3MEHseTcst OT 0
no A/2;
0) BpeMms £2, 32 KOTOpOE CMEIICHHE U3MEHsIeTcst OT A/2 10 A.

Haiitu mepuro MasbIx monepevyHbIx Kojiebanui mapuka maccel m = 40 T, yKperIeHHOTo Ha
cepeiHe HATAHYTOW CTpyHBI UIMHBI [ = 1 M. Cuily HaTsDKEHHs CTPYHBI CUMTATh MOCTOSH-
HO# 1 paBHOU F' = 10 H. Maccoii CTpyHBI U CUJIaMU TSKECTH MTPEHEOPEUb.

. OMHOpPONHBIN CTEpXKEeHb JUIMHBI / COBEpIIAeT Majble KoJeOaHHsS BOKPYT TOPU3OHTAIHHOMN
OCH, MEPNEHIUKYISIPHON K CTEPKHIO U MPOXOASAIIEH uepe3 ero BepxHUM koHen. Halinurte
Y4acTOTy ® TaKuX KojeOaHuil. TpeHus HeT.

Tonkuii 00pydY, MOBEIICHHBIM HAa BOUTHIN TOPU3OHTAILHO B CTEHY I'BO3]lb, COBEPIIIAET Ma-
JpIe KosieOaHus B TIOCKOCTH, MapaiieibHol cTene. Pagnyc oOpyya R = 30 cm. Onpenenute
nepuon T xoneGaHuit oOpyya.

. Halinure wactoTy ® MaibIX KoieOaHUM “‘9acoBOro” MasiTHHKA — OJIHO-
y
pOIHOTO JuCKa paauyca R, HACAKEHHOIO Ha HEBECOMBIM CTEpPKEHb.
PaccrostHue OT EeHTpa TMCKa O OCH BPAIICHUS MasiTHUKA PaBHO /.

. Haiinure wacTtoTy ® mManpix KoneOaHHMH ‘“4acoBOTO” MasTHUKA — OIHO-
poaHOro Imapa paauyca R, HaCa)KEHHOTO Ha HEBECOMBIM CTEPIKEHb.
PaccrostHue OT meHTpa mapa 0 OCH BpalleHHs] MasiTHUKA PaBHO /.

Haiinure aMrmutyny A 1 HadaJibHYIO (hazy (¢ TapMOHUYECKOTO KOJIeOaHUs, TIOJTyJarOIIeTrocs
B pPe3yJIbTaTe CI0KEHHUS ABYX OJIMHAKOBO HANpPaBJIEHHBIX KOJIEOaHH CIEAYIONIETO BUAA:
x, =0,02sin(5nt + 1/ 2), x, =0,03sin(5nt + 1/ 4).

Haiitu rpaduueckn amminutyny 4 xKoinebGaHuil, KOTOpbIe BOSHUKAIOT MPU CIIOKEHUH CIEIy-
IOIIMX KOJIeOaHUI OIHOTO HATPABJICHUS:
x, =3,0cos(wf + 1/3), x, =8,0sin(w? + 1/ 6).

3a Bpems, B TeueHHe KoToporo cucrema coBepmaer N = 100 konebaHui, aMIUIUTyIa
yMeHblIaercs B = 5 pa3. Haiinure noOpotHOCTs O KOJIeOATENbHOM CUCTEMBI.

3a Bpems ¢ = 16,1 ¢ ammuTyna KosnebaHuil ymensiaercsa B | = 5 pa3. Haiigute ko3 durm-
€HT 3aTyxaHus 3. 3a Kakoe BpeMs T aMIUIMTYyAa YMEHBIUIUTCS B e pa3?

3a Bpems ¢ = 10 ¢ ammunTya cBOOOIHBIX KosieOanuii ymenbmaercs B N; = 10 pa3. 3a kakoe
BpeMsl TaMIuIMTyAa ymMeHbuTes B N2 = 100 pa3?

Omnpenenure orapuMUUECcKUil JEKPEMEHT 3aTyXaHus A KoJieOaTeNbHOM CUCTEMBI, AJIs KO-
TOpPO# pe3oHaHC HaOIIOJaeTCs MPU YacTOTE, MEHBIIEH cOOCTBEHHON 9acTOThl Vo = 10 k11
Ha Av=2Tm.
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[Tepnon coOCTBeHHBIX KoJIeOaHWU TpyXkHHHOTO MasTHUKa 7o = 0,55 c. B Bsa3Kko# cpenme ToT
e MasTHUK coBepiiaeT kojebanus ¢ nepuonom 7 = 0,56 c. Onpenennure pe3oHAHCHYIO Ya-
CTOTY Vpes; KOJIEOAHUH.

Penamueucmckana mexanuxa

CoOcTBeHHOE BpeMsl KU3HH HEKOTOpol HecraOunbHON wacTuubl Af,= 10 He. Kakoi myTh

IPOJIETUT 3Ta YacTULA JI0 pacraja B JabOpaTOPHON CUCTEME OTCUETa, TAE €€ BPeMs KU3HU
At =20 uc?

Crep>KeHb TIPOJIETAeT ¢ IOCTOSTHHOW CKOPOCThIO MUMO METKH, HETIOJIBHXKHOW B TabopaTop-
HOU cucteMe orcuera. Bpems mposera At = 20 He B 1abopaTOpHOU cucTeme oTcuera. B cu-

) !
CTEMe K€ OTCYETa, CBSI3aHHOM CO CTEP)KHEM, METKA JIBUKETCS BJIOJIb HEro B TeueHune At =
25 He. Haiitu cOOCTBEHHYIO AJTUHY CTEPIKHS.

JIBa cTepHS OMHAKOBOW COOCTBEHHOW JUIMHBI /o IBHXKYTCS B MPOJOJIEHOM HampaBlICHUU
HaBCTpeUy APYT APYTY MapauieTbHO OOIIEH OCH C OJHOW M TOM e T0 BEIMYUHE CKOPOCTHIO
V oTHOCHTENBHO JTa0OPAaTOPHOU CHCTEMBI OTcueTa. YUeMy paBHa JyMHA [’ KaKIOTO CTEPIKHS
B CUCTEME OTCYETA, CBSI3aHHOMU C APYTUM CTEpKHEM?

Onpenenure UMIYJIbC PEISATUBUCTCKON YacTHUIlbI (B €IMHULIAX MIC), €CIIU €€ KUHETHYecKas
SHEPTrusl paBHA SHEPTUU MOKOA.

Kunernueckass 3Heprusi pensiTUBUCTCKOM YacTHIbl paBHA €€ SHEPruu Mokos. Bo ckonbko
pa3 BO3pacTeT UMITYJIbC YaCTHUIIbl, €CIIH €€ KHHETHYeCKasi JHEPTUsl yBeJIMUUTCA B 1 = 4 pasa.

MonekynsipHasa dm3uka

Ypasuenue cocmoanua zaza. Ilpoyecco
I'a3oBast cMech, cocTosimIas U3 KUCIOPOAa U a30Ta, HAXOAUTCA B OajIOHE IMOJ JaBICHUEM
p=1 MIla. Onpenenute nmapuuagbHbIE AABICHUS p1 KUCIOPOJAA U p2 a30Ta, €CIM MaccoBas
noist kucinopoaa B cmecu n = 0,2. MoJssipHble Macchl KMCIOPOAa M a30Ta PaBHBI COOTBET-
cTBeHHO [ = 32-107 kr/Monb u 2 = 28-107 kr/Mons.

bannon Bmectumocteio V' =30 1 conep>XKUT cMECh BOAOPOJA U Tenus Npu temmeparype 1 =
300 K u naBnenuu p = 828 klla. Macca cmecu m = 24 r. Onpeaenute Maccy mi BOAOpoJa U
Maccy m» reius. MojsipHble Macchl BOJOPOJA M Telus paBHbI COOTBETCTBEHHO Wi = 2-107
KT/MOIb ¥ 2 = 4-107 Kr/MOTB.

Hepeoe Hauauio mepmodunamuku

Kakas pabora A4 coBepiiaercss Nmpu H30TEPMUYECKOM pACIIUPEHUH BOJOPOJA MAacCCOU
m =5 1, B3siToro npu temneparype 7 =290 K, ecimim o0beM ra3a yBenmuuBaeTcs B TpH paza?

Ipu aguabaTHueckoM CKATHH KHCIOpoJa Maccoit m = 1 kr cosepurena pa6ora A" =100 kJIx.
Onpenenure KOHEUHYIO TeMIieparypy 7> rasa, €CiM A0 CKaTUs KUCJIOPOJ HaxXOIWiICs IpH
temneparype 71 = 300 K. ITokazarens aguabatsl s kucinopona y =1,40.

HekoTtopyro Maccy a3zora cxxanu B 7 = 5 pa3 (1o 00beMy) ofuH pa3 aanadaTUIecKu, APyrou
pa3 u3orepmuiecku. HadaapHoe cocTosiHHE Ta3a B 000UX CiTydasx ofJuHakoBo. Haiigure oT-
HOIIIEHUE COOTBETCTBYIONIMX padoT, 3aTpaueHHBIX Ha ckatue. [lokazarens aamabaThl IS
azora y =1,40.



62. A3ot Maccoit m = 200 r pacuupsiercs uzorepmudecku npu tremneparype 7 = 280 K, nmpuuem
o0beM rasza yBenuuuBaeTcs B 2 pa3a. Haiiaure:
a) n3smeHeHne AU BHYTpEHHEN YHEPIUH ra3a;
0) COBEpIICHHYIO ra30M paboTy 4;
B) KOJIMYECTBO TEIUIOTHI (), OJIyYEHHOE ra30M.
Monsipras Macca azota pL = 28107 kr/mons.

. . p
63. MneanbHblil OTHOATOMHBIN I'a3 HarpeBalOT TakK, YTO B Ipolecce HarpeBa — = const. Ompe-
Vv

ACIIUTC MOJISIPHYIO TCTIJIOCMKOCTD I'a3a B 3TOM IIPOLCCCC.

Huxn Kapno. Bmopoe nauano mepmoounamuku. IHmponus

64. UneanwsHbIil Ta3 coBepiiaeT 1uki KapHo. Pabora raza Ha y9acTke H30T€pMUUYECKOTO PACIIN-

penust A1z = 5 k. Onpeznenure paGoty Aj,, 3aTPauCHHYIO Ha H30TEPMUYECKOE CHKATUE rasa,

eciu KITJ nukna n =0,2.

65. Haiitu (B pacuyeTe Ha MOJIb) MPUPAIICHUE YHTPOIUH YIJIEKHUCIIOTO Ta3a MPH YBEIHMYCHUH €0
temnepaTtypsl 7' B n =2 pasa, €CJIu IPOIECC HarpeBaHU:

a) U30XOpUYECKUIL;
0) n3obapuyecKuil.
["a3 cuntath naeanbHbIM. [lokazaTens aguadaTsl 1S yriaekucaoro raza y = 1,30.

66. JlBa MOJISl UICANBHOTO ra3a CHavyaja M30XOPUUYECKH OXJIAJMIIM, a 3aTeM M300apuvecKH pac-
LIMPWIN TaK, 4TO TEMIlepaTypa rasa craja paBHOM IepBOHadanbHOW. Halitm mpupaieHue
SHTPOIMHU raza, €CJIM €ro AaBJIEHUE B JaHHOM IIpOliecce U3MEHUIIOCH B 1 = 3,3 pa3sa.



