3agaun pas osmMmnuaasl 'asnmpoma

9 kiace
v, /e 1. Ha pucynke mpexacraBineH rpadux
84 — 3aBUCUMOCTHU MOJYJISI CKOPOCTH Tejla OT BPEMEHH.
6 Kaxoii myTe npouuto tesno 3a nepsbie 20 ¢ cBOEro
J nBrkeHus? OTBET JalTe B METPax
! — Paszoen: Mexanuxa
VYposenwv crnoocnocmu. 1
of "l 20 s 40 e Omeem: 130

BoszmooicHoe pewenue: Paccautarh MyTh Tela MOXHO, BBIYHCIIHB TUIOIIAIH
noy rpadukoM. s = 5-10+8-10 = 130 m.

2. B kybOuueckuii cocyq €MKOCTBIO V=3 1 3amunu m =1 KU BOABI H
nonoxkuid m = 1 kr npna. Hauanenas temneparypa cmecu ¢1 = 0 °C. Ilog cocynom
coxru mi = 50 T 6en3una, npuiueM 80 % BBLACTUBIIETOCS MPHU 3TOM TEIia MoIIa
Ha HarpeBaHue CcoAepkuMoro cocyaa. CumTas coCyl TOHKOCTEHHBIM U
npeHeOperas TEIUIOEMKOCTbIO COCyJa M TEIUIOBBIM pacUIMpEeHUEM, HaianuTte
YpOBEHb BOJIbI B cOCyle Mmocie Harpesa. [JHO cocyna ropu30HTalIbHO.

Pazoen: Tepmoounamuxa

VYposenwv crnoocnocmu: 1

Omeem: 1. 9,6 cm 6epHbLil

2.30 cm
3. 1,44 cm
4. 6,9 mm

Bosmooicnoe  pewenue: JInsi HaxoXKAEHHS YpPOBHS BOJbI HEOOXOIUMO
ONpenenuTh, Bech JHU Jied pactasia. llpu cropanuu OeH3MHA BBIIECIUIIOCH
KOJIMYECTBO TEIUIOTHI, paBHoe Q =ngm = 0,8-44- 10%-0,05 = 1,76 M/Ix.

106
> 1 kT,
3,4:105

T.€. BeCh JieJ paciiaBuTcs. OObeM BOJIBI B 3TOM CiTydae paBeH 2 JI, @ YPOBEHb BOJIbI
paBeH 9,6 cM

Q
DTOro KOJWYECTBA TEIJIOTHI XBATUT Ha IUIABJIIEHHE M’ = E = 1,76 '

3. Jlns onpenenenus IIOTHOCTH JAepeBIHHOTO Opycka mumHol / = 10 cm ero
MOTPY3WIM CHauyajla B Macliio, a motoM B Boxay. [Ipu mepenoce Opycka u3 Macia B
BO/y ITyOWHA €ro MorpykKeHusi yMeHbliuiack Ha 7 = 1 cm. Kakyro miIoTHOCTH
yMeeT AepeBsaHHbI Opycok? IlmorHocts Bomel 1000 xr/m®, macma 900 r/m?>.
bpycok mnmaBaeT BepTHKalbHO, €ro JJIMHA W3MEpeHa BAOJdb BepTukanu. OTBer
JaiiTe B KT/M°.



Pa3zoen: Mexanuxa

Vpoesenwv cnoscnocmu: 1

Omeem: 900

Bosmoorcnoe peutenue: B 000uX citydasx BBITIONHACTCS YCIOBHE PABHOBECHS
pgSl = p,gS(l —x) = p,gS(L —x + h) 3mecb x — IMHA BBICTYMAIOIICH U3

h
JKUJIKOCTH YacTu. Pemas 3T ypaBHEHUs, IOJIyYUM P = LoPu_, n =900 kr/m’>
p —_—

BpM

4. B KajnopuMmeTpe C HEKOTOPBIM KOJIMYECTBOM BOJbl HAXOAUTCSA
AIIEKTPOHArpeBaTelb MOCTOTHHON MOIIHOCTU. ECiy BKITIOYMTH HarpeBaresb B CETh,
a B KaJopuMeTp n00aBiaTh Bomy ¢ Temmeparypoir 0 °C co ckopocthio 1 1/C, TO
yCTaHOBHBIIIASACS TeMIleparypa Bojabl B kamopumerpe Oymer paBHa 50 °C. Kakas
TEeMIIepaTypa YCTaHOBUTCSA B KaJIOPUMETPE, €CIIM B HETO BMECTO BOJIbI JOOABISATH
nen ¢ temmneparypoit 0 °C co ckopocthio 0,5 r/c? TermmoodmMeHoM KanopumeTpa ¢
OKpyXarolei cpenoit nmpeHedpeub. OTBET AaiiTe B rpaaycax no mkane [lenscus.

Pazoen: Tepmoounamuxa

Yposenw cnoorcnocmu: 1

Omeem: 22

Bosmooicnoe pewienue: 3amuileM ypaBHEHHUE, CBS3bIBAIONIEE KOJIUYECTBO
TEIJIOTHl, MEPEJaHHOE B €IWHMILY BPEMEHM JUIsl HArpeBaHUs BOABI B IIEPBOM
CJIy4ae ¢ KOJIMYECTBOM TEIUIOTHI, IEPEJAaHHBIM B €AMHUILY BPEMEHHU J1JIs1 IIJIaBICHUS
JbJIa ¥ HAarpEBaHMsI BOJbI BO BTOPOM CIIyvae:

U AT = pu,(cA8 + 1)
BrIpaxas uaMeHeHue TeMneparypbl BO BTOPOM cllydae, MOoJTyyuM

po=taar Ao Loge 330100
Uy c 05 4,2-103

2K
5. IlepByro 4YeTBepTh MyTH MOE3A IIET CO CKOPOCThIO B k = 1,5 paza
OOJBINICH, YeM OCTaBIIyIOCS YacTh MyTH. KakoBa CKOpOCTH Ha BTOPOM YYacTKe
MyTH, €CJIU CPEIHSSI CKOPOCTh MPOXOXKIAEHUSI BCETO IMyTH paBHA Uy = 12 M/c?
Pazoen: Mexanuxa
Yposenwv cnoocnocmu. 2
Omeem: 1. 14,4 m/c
2. 11 m/c eepHblil
3. 0,096 m/c
4. 9,6 m/c
Bosmoorcnoe pewenue: paccuutaeM CpeIHIO0 CKOPOCTb JBMKEHHS MO€37a
Ha BCEM IyTH S:



i S
S 3S

—_— _|_ —_—
4kV, = 4V,
Petiast 370 ypaBHEHHE OTHOCUTEIIBHO HCKOMOM CKOPOCTH Ha BTOPOM YHaCTKE
MyTH, TTOIYYUM

V.. (1 + 3k)
2=CPT= 11M/C

6. Jlo mynkra A aBToOyc ABUTAjCS MO XOPOIIEH
| i 1 Jopore ¢ TOCTOSIHHOM CcKopocThio (cMm. pwuc.). Ha
4 B C yuactke AB ero ckopocts Obuta Menbie Ha 20%, a Ha

TAKOM K€ IO NpoTskeHHOCTH yyacTtke BC — Ha 50% 1o

CpPaBHEHHUIO CO CKOPOCTHIO Ha Xopoiel nopore. B kakoe Bpems ¢ aBToOyc mporien
nyHKT B, eciiv myHkThl A 1 C OH MpOXOAWJI BO MOMEHTBI BpEMEHH 1 = 9 4. 58 MUH.
Ut =11 4. 16 muH. coorBeTcTBeHHO? OTBET Haiite B hopmare YUMM.

Paszoen: Mexanuka

Ypoeenw croocnocmu: 2

Omeem: 1028

Bosmoorcnoe pewenue: myctb CKOPOCTh 1O Xopouiei npopore pasHa V. Torna
yciioBue paBeHCTBa JIMH y4yacTkoB AB m BC MoxHO 3ammcarh ClIeayronum
obOpazom:

0,8Vt =1,5VT,

CyMmMapHO€ BpeMs IBH>KEHUS HAa yYacTKaxX paBHO Tq + T, = t, — &

Boruncnsas Bpemst IBHKEHUS Ha TEPBOM YYacTKe W TMpPUOaBIsisl €ro K
Ha4aJIbHOMY MOMEHTY BpeMeHH, noiaydaem 10 4. 28 MuH.

7. B IByX cocyaax HaxOOWUTCS IO OAWHAKOBOMY KOJMYECTBY BOIBI. Ee
temriepatypa B omHoMm cocyne t1 = 20°C, B gpyrom — £, = 80C. IlonoBuny
XOJIOMHOM BOJBI MEPEIWIIM B COCYJl C TOpPSYEH BOJAOH, NEPEMENIAIA, U MTOJIOBUHY
ATOM CMECH MEpENIWIM HazajJ B MPEKHUU cocyl. Bo Ckombko pa3 temieparypa
BOJIBI TIOCJIE€ TIEPBOTO IMEpeiarBaHUs OOJbIIEe, YEM TeMIeparypa BOABI IMOCIE
BTOpOTO NepenuBanus? [lorepu TEMIOTH HE YUUTHIBAUTE.

Pazoen: Mexanuxa

Ypoeenw croorcnocmu: 2

Omeem: 1. 1,38 6epHblil

2.2,8
3.0,78
4.7,8



Bosmoorcnoe peuterue: 1MyCTb MacCa BOIbI B KaXXIOM COCyAC paBHa m.
CocraBum YPaBHCHHUC TCILIOBOT'O Oayanca A CUTyallMd TIOCJIC TICPBOI'O
nepearnBaHMrA.

0,5mc(91 - tl) = mC(tZ - 01)

I[Hﬂ BTOPOT'O MCPCINBAHNA YPABHCHUC TCIIJIOBOTO OajlaHca UMeeT BUJ

0,75mC(91 - 92) = 0,5mC(92 - tl)

N3 sTux ypaBHeHI/Iﬁ BBIYUCIIACTCA HCKOMOC OTHOIICHUC, PAaBHOC 1,38

8. B cooOmarommxcs cocymax HaxXomsTcs

pTyTh, BoAa U Macio. KakoBa BbicoTa A2 cTonOLA

. Macma B IpaBOM COCYIE, €CIM B JIEBOM BBICOTA

e | )25 - cTonbma BoAbl A1 = 5 cM, a pa3HOCTh YPOBHEH PTyTH

J|L“”' B cocymax Ah = 1 cm? IlnotHoctu: pryTH

T pp=13,6 T/cM®, BOmel ps = 1,0 r/eM?, macna
pu = 0,93 r/cm?. OTBeT aiiTe B CAaHTHMETpAX.

Pazoen: Mexanuka
VYposenw crnoocnocmu: 1
Omeem.: 19
Bosmooichoe peuienue: ypaBHEHHE paBHOBECHS JIJIs1 COOOIIAIONINXCSI COCY/IOB
MMEET BUJT
pM(hZ + Ah) - thl + ppAh
Pemras aTo ypaBHeHue, nonyuum /s> = 19 cm

9. DckanmaTop METPO JABMIKETCA cO cKopocThio 1 M/c. [laccaxkup 3axoguT Ha
ACKANIATOp ¥ HAYMHAET UATH IO €ro CTYNEeHSM CIEAYIOIUM 00pa3oM: JenaeT Iiar
Ha OJIHy CTYNEHBbKY BIIEpE] W JIBa Ilara Mo cTyrneHbkam Hazaa. [lpu 3Tom oH
noOupaeTcss 10 APYroro KOHIA dcKamatopa 3a 5 muHYyT. Yepe3 kakoe BpeMms
naccaxup nobpancs Obl 10 KOHIIA dCKajaTopa, €Clu Obl IIeJ APYTUM CIOCOOOM:
JieNial JIBa 1ara Brepea U oauH mar Hazaa? CKopocTh Maccaxupa OTHOCUTEIBHO
ACcKaiaropa Mpu JBWKCHUH BIEPEIl W Ha3aJ OJMHAKOBAa U paBHa 2 m/c. CUMTaTh,
YTO pasMephl CTYNEHBKHM MHOTO MEHbBIE UIHHBI 3ckanatopa. OTBeT maiite B
MUHYTaXx.

Pa3zoen: Mexanuxa

VYposenwv croocnocmu: 2

Omeem: 1

BoszmooicHoe pewienue: AMHA dCKanaTopa B TEPBOM CIydae MOXET OBIThH
paccunrtana kak L = (31, —V)t;, Bo Bropom caysae L = (3V, + V)t,.
[TpupaBHUBas MpaBbie YaCTH, MOJIYIUM UCKOMOE BpeMsi, paBHOE | MUHYTE.



10. Ha mankoii ropu30HTaNIbHON MJIIOCKOCTH
HaxoauTcs KJIMH maccor 10 xr ¢ ymom 45° npu
ocHOBaHMM. [l0 €ro HAKIOHHOW TpPaHH MOMKET

1T

A JBUTAThCSL 0€3 TpEeHUs HEOOJBIIOE TEJIO MacCoi
l kr (cMm. puc.). Yemy gomkHa OBITH paBHa

o
43 HaTpaBlieHHAs TOPU30HTAIILHO cuIa,

AL A MPWIOKEHHAsT K KJIHMHY, YTOOBI YCKOpCHHE Tela
OBUIO HampaBIICHO BepTUKANbHO? KIHMH HE ONpOKHIBIBACTCS, YCKOpEHUE
cBoOOIHOrO Manenus pasHo 10 m/c?. OTBeT maiiTe B HHIOTOHAX.

Pazoen: Mexanuxa
M Yposenv cnoocnocmu: 2
4
Omeem: 45
Boszmooicnoe pewenue: Ha Majioe TeEoO
45° N JNEUCTBYIOT CHJIBI TSDKECTH W HOPMaJIbHOM
peakiuu onopbl. Ha Gombiioe Teno AeHCTBYIOT

A CWJIBI TSDKECTH U HOPMAJIbHBIX PEaKIuil Omop co

CTOPOHBI 3eMiu U Manoro tena. CymmapHas
TOPU30HTAJbHAs TPOEKIUS YCKOPEHMS MAaJIOr0 Tela SBISIETCS pPa3HOCTHIO
MPOEKIMN YCKOPEHHMs, CO31aBAaEMOWM pEaKUueld OmOpbl CO CTOPOHBI KIMHA H

YCKOPCHHA CaMOI'0 KJIMHA. YtoObI MaJIOE TEIO UMETIO BCPTHUKAJIbHO HAITPABJICHHOC
gsin2a

YCKOpEHHE, HYXXHO, YTOOBl KJIMH HMMeEJl YCKOPEHHUE, PaBHOE . Jas aroro

HY)KHO TPHJIOKUTh B TOPU30HTAJIBHOM HANpaBICHUU CUIy, paBHyl0 (M —
sin2a
) = 45 H.

11. B Temion30aupoBaHHOM COCYyAE HaxXoauTcs 982 T mepeoxnaxaEHHOU 10
munyc 2 °C Boxsl. B Bomy Gpocuiu MajeHbKHMI KpUCTaUIMK jbaa. Kakas macca
JbpJa OKaxkeTcs B ctakane? OTBET JaiiTe B rpaMMax, OKpYIJIMB JO TPAMMOB.

Pasoen: Tepmoounamuxa

Ypoeenw croorcnocmu: 2

Omeem: 25

Bosmoorcnoe pewenue: npu MOSBIECHUN B NMEPEOXJIAXICHHOW BOJE LIEHTpA
KOHJICHCAllUM HAYMHAETCsl JIaBUHOOOpa3Hasg KoHjaeHcauud. [lpum koHaeHcauuu
BBIJICIISIETCSL DHEPIUs, HEOOXOAMMAs Il JAOCTHKEHMS NMEPEOXJIaXICHHON BOIOM
TeMIeparypsl KoHaeHcauuu. M3 ypaBHeHUs TerioBoro OanaHca

Am, = cmAT
MOJIyYHM, 4TO 00pa30Bajoch 25 T Jbja.

12. B TemIon301MpOBaHHOM COCY/IE B BOJIE IUIABAET KyCOK JIbJJa MAacCcou m =
100 1, B KOTOpBI BMep3lia CBUHIIOBas npoOuHKa. Korma k JIbJuHKE MOJIBETH



konm4yecTBO TeioTel O = 32 xJ[k, oHa Hayana TOHYTh. KakoBa macca apoOuHKH?
[TnotHOCTH Boakl 1 r/cM®, mpaa 0,9 r/cm?®, ceunma 11,3 r/cm®, yaenbHas Temiora
raBiaeHus abaa 340 kJx/kr. OTBeT naiTe B rpaMmax.

Pazoen: Tepmoounamuxa

VYpoeenw croocnocmu: 2

Omeem.: 7

Bosmooichoe pewienue: Tociie pacIUIaBICHHS YacTH JIbJa Macca JIbIUHKH

craja m,; = m — %259 r. JIbauHka BMecTe ¢ APOOWMHKOW HAYHYT TOHYTbh, KOTJa

CPEIHSISI TUIOTHOCTh CTaHET YyTh OOJBIINE TUIOTHOCTH BOABL. DTO MPOU30MIET, €Cln
Macca JpOOUHKHU OyneT

. mﬂp,ap(pB - pn)

= ~7r
pﬂ(p,ap - pB)

My

13. Kams, otopBaBmiasicss oT objiaka, majgaer ¢ O0oyblnoi BbICOTHL. Cuia
COMPOTHUBJICHUS, NEUCTBYIONIAs Ha KaIullo, MPOMOpPLHMOHAIbHAS KBajapaTy ee
CKOpOCTH. UeMy paBHO YCKOPEHHE KaIlJld B MOMEHT, KOTJ]a €€ CKOPOCTh COCTaBJIsIET
90% OT cKOpOCTH, KOTOPYIO Karulsi UMeeT BOIM3U MOBEPXHOCTH 3eMIIH? YCKOpEHUE
cBoOoaHOrO manenus pasuo 10 m/c?. OTBet paiite B M/c?

Pazoen: Mexanuka

Yposenwv cnoorcnocmu. 3

Omeem: 1,9

Bosmooicnoe pewienue: TOCKONBKY Kariig MafaeT ¢ OOJBIIONW BBICOTHI,
CUHUTAEM, YTO Y MOBEPXHOCTH 3€MJIA CHUJIa COMPOTUBIICHUS BO3/lyXa CpaBHSIACH C
CWJIOW TSKECTH, CKOPOCTh Vo ycCTaHOBWJIACh. JTa CKOPOCThH OMpEAeIsieTCs M3
ypaBHeHus kVZ = mg. Torna uCKOMOe yCKOPEHHE ONpeieNseTcs NX ypaBHEHHs

ma = mg — k(0,9V,)?

0,81V2k M
a=g—T=O,19g=1,9C—2

14. JIBa MeTtainmuyeckux Imapa (CBUHIIOBBIM M KEJIE€3HBIN) ypaBHOBEIICHHBI
Ha pasHoIuleunx BecaX. lIpu omyckanuum oOOWX IIAPOB B BOJLY PAaBHOBECHE HE
Hapyluiock. [Ipyu kKakux ycrnoBUsAX 3TO BOZMOXKHO?
Pazoen: Mexanuka
Ypoeenw cnoocnocmu: 3
Omeem: 1 — 0obvemul wapos pashvl
2 — maccol wapos pashbvl
3 — o0vemwvl wapos odpamHo NPONOPUUOHATIbHBL OJIUHAM
nJeu 6ecoe 6epHblLil
4 — HU npu KaKux ycroeusax



Bosmoowcnoe peutenue: 9ToObl paBHOBECHE HE HApYyIIUIOCh, HEOOXOIUMO,
9yTOOBI MOMEHTHI cull Apxumena Obuid onuHakoBbIMU. Cuna Apxumena
MPOTOPIMOHATbHA 00bEMY Tella, MOITOMY OOBEMBI IIAPOB JOJKHBI OBITH 0OpPATHO
IIPONOPLMOHANBHBI JUIMHAM TUIEY BECOB

15. TIpoBONIOYHOE KOJBLO C MEPEMBIYKOM MO AUAMETPY
AB wu3 Takol K€ NPOBOJOKH TMOAKIIOUWIN K HWCTOYHHUKY
MOCTOSSHHOTO ~ HampspkeHusi. Ha  CKoJIbKO — MpPOLIEHTOB
YMEHBIIUTCS TEIJIOBass MOIIHOCTh TOKa B yyacTtke AB, eciu
nepemMbIuky mnepepe3arb? OTBET OKPYIIUTE 10 LEIOro 4uciia
2 o MPOIIEHTOB.
Paszoen: Snekmpuuecmeo
Ypoesenv cnoocnocmu: 3
Omeem: 44
Bosmooicnoe  pewienue: MOIHOCTH B IIEMM OOpAaTHO MNPOMOPLUOHATbHA
CONPOTUBIICHUIO LIend. COMPOTHUBICHUE Y4YacTKa LENU MPSMO MPONOPIHUOHAIBHO
JuHe ydacTka. OTHOCHTENbHOE W3MEHEHHE TEeIJIOBOM MOIIHOCTH MOXKET OBITh
pacCUUTaHO Kak

by

T P W 44
P, R, 242 =0
2

16. B Bakyyme pasnunu Bogy npu temmeparype f = 0°C. Ciycts HeKoTopoe
BpeMs 4acThb BOJbI HCHapwWiach, a OcTajbHas mIpeBparuiack B jea. Kakoe 3to
BpeMs At, eciii U3BECTHO, 4TO 3a BpeMms 11 = | ¢ B cpeanem ucnapsuiace n = 0,01
4yacTh MEepBOHAYaIbHONW Macchl BOABI? YeNbHAasl TEIJIOTa MapooOpa3oBaHusl BOJbI
L = 2,4 M]Jx/xr, a ynenbHas Teriota ruiaBiaeHus jgbna A = 330 k/Dx/kr. OTBer
BBIPA3UTE B CEKYHJIaX, OKPYIJIMB JI0 1IEJIOTO YKCIa.

Pa3zoen: Tepmoounamuka

Yposenwv croocnocmu: 3

Omeem: 12

Bosmoorcnoe pewenue: Ilycth nepBoHauanbHas mMacca Boabl m. KonnuectBo
TEIUIOThI, HEOOXOIUMOE ISl UCTIAPEHUs, UCTIapUBIIAsICS YacTh BOJIBI 1| MOIYy4YHIIa
OT 3aMep3Iel ee YaCcTH. DTO MOXHO BBIPA3UTh CIAEAYIOLIUM 00pa3oM:

nmL =(1-n)mA
A
77_L+/”L

CKopocCTh CTIapeHUsI BOJIBI MOXKET OBITh pacCunMTaHa Kak



V =—
2-l
Torma Bpems Bcero mporuecca
Ar=T AT 1pae
V., (L+2A)n

17. Ha OoOkOByl0 TIOBEPXHOCTb HEMPOBOISIIETO JIIEKTPUUECKUU TOK
UWIMHAPA HAHECHH CIOM 3JIEKTPONPOBOMASIIETO BEIIECTBA, 3aTEM TOHKUU CION
M30JISIMU U CHOBA CJIOM MPOBOJISAIIETO BEIIECTBA U T.J. — BCETO MATh MPOBOASIINX
cioeB. K Topuam nuiamHapa npukaiu napaielibHble METAINTMYECKHE TUIACTHHBI,
Ha KOTOpbIE TMOJAIM IOCTOSSHHOE »JJEKTpUYecKoe HamnpsbkeHue. Ormnpenenure
TEIJIOBYI0 MOIIHOCTh Ps5 TOKa B CaMOM BHeEIIHEM (TSITOM) CJI0€ TMPOBOASILErO
BEILIECTBA, €CJIM B CaMOM BHYTpeHHeM (mepBoM) oHa paBHa P; = 20 Bt. Paauyc
nuauHapa » = 10 MM, TOJIIIMHA KaX0T0 MTPOBOASIIETO CIost 4 = 1 MM, a U30JIAINT
— npeHedpexxknuMo mMania. OTBET BBIPA3UTE B BaTTaX M OKPYIIIUTE JI0 AECSATHIX J0OJICH
BaTTa.

Pazoen: Snekmpuuecmeso

Ypoeenw crnoocnocmu: 3

Omeem: 27,6

Bosmooicnoe  pewienue:  CONMPOTHUBICHHE  KaXJOTO  clIos  oOpaTHO
MPONOPIUOHANBHO IUIOMIAAN KOJbLa, OOpAa30BaHHOIO ATUM CJIIOEM HAa TOPLEBOMU
MOBEPXHOCTH  LMIMHApa. MOIIHOCTh, BbIAENsieMass B  ciloe, OOpaTHO
MNpONMOpPIMOHANIbHA  CONPOTHUBICHUIO  3TOrO  CJIOS, A  3HAYUT, MOPSIMO
IIPONOPLUMOHAIbHA IUIOIaAN Konbla. [nomans #-ro koapLa paBHa

m[(r +nh)? —(r+ (n—1h)?] =2rh + h?(2n - 1)

N3 sToro cnenyer, 4To B MSITOM CIIO€ BBIACIAETCS MOIIHOCTD

2r +9h
P5 = le ~ 27,6 BT

18. bpycok maccoii 10 kr gBurajicsi mo MmIOCKOCTH M3 COCTOSIHUS TOKOS.
Cuna, mpunoxeHHasi K Opycky, J1uHeiHo u3mensiiack oT 20 H no 50 H 3a Bpems
2 muHyThl. KakoBa ckopocTh Opycka K KOHIy 2-H MHUHYTBI, €ClIM KOA(P(ULIUEHT
TpeHus Opycka o MmiIockocTh paBeH 0,37 Yckopenue cBOOOAHOTO MafCHHUS PaBHO
10 m/c?. OTBer naiite B M/C.

Pa3zoen: Mexanuxa

VYposenwv crnoocnocmu. 3

Omeem: 80

Boszmoorcnoe pewenue: MakcumanbHasi CAjia TPEHUS TTOKOS paBHA Fpu= uUN
= umg = 0,3*10*10 = 30 H. Tak kak cuna Hapactana co ckopocteio AF /At =



30/120 = 0,25 H/c, To B Teuenun 40 c Opycok He nBuraics. Jlanee cuna TpeHUs
ocTaBaach NOCTOSHHOM M paBHOM 30 H, a cuna tiaru Hapacraia u yBeIWYMBaIa
yckopeHue Opycka. T.e. MMeeM [€J0 C HEPaBHOYCKOPEHHBIM JBUKCHHEM.
PaBHopelicTByrOIIas cuit Oy/eT paBHA pa3HOCTH CHJI TATH T 1 cuitbl TpeHUs! Frp:
R =T(t) - Fup,

Mo>xHO TOCTPOUTH T'padUK 3aBUCUMOCTH YCKOPEHUSI @ = R/m OT BpeMeHU.
Toraa momanae, orpaHu4YeHHas: rpa)KOM YHCIICHHO paBHA M3MEHEHHUIO CKOPOCTH
Opycka:

V-V, =m(r—r

0 3 )ZSOM/C

0

19. ManpuuK CTOUT Ha Kparo BHICOKOW TOPKHU U OpOCaeT BEPTUKAIBLHO BBEPX
kamymkd. Kakoli HaMMEHBIIMA MyTh MOXET MPOJETETh KaMyIIEK 3a TMEpPBYIO
CEKYH/y CBOEro IBIKEHMsA? VYCKOpeHHE CBOOOIHOrO maneHus pasHO 10 m/c?.
OTBeT maiiTe B MeTpax.

Paszoen: Mexanuka

Ypoeenw crnoocnocmu: 3

Omeem: 2,5

Boszmooicnoe peutenue: 0003Ha4NM 4epes3 v, Ha4aJIbHYH0 CKOPOCTb KaMYyIIIKA.

VYpaBHEHUS IBUKEHUS KAaMyIIKa:
2

gt
y(t):VOt_Ta

v, (t)=v,—gt.
Crnenyer pacCMOTPETH JIB€ BO3MOYKHBIE TPACKTOPUHN JBUKEHUS KAMHS.
I. Kamens 32 mepByl0 CeKyHAY He YCHeBaeT JO0CTHYb MAKCUMAJIbLHOU
BBICOTBI, B 9TOM ciy4ae v, (7) > 0. Torma

2

SZVOT—%,Sv0=§+g772%+%=7M/c. 1)

v, (7) =, —grzg—%:7—10-1=—3M/c <0.

DTO 03HAYaEeT, YTO KaMEHb TOBOPAYMBAET 32 BpeMs T = 1 c.

BooOuie tpaektopus | BosmoxkHa, ecin v (7)= g - % >0, =

2
T .
S > gT =5M/Il. Kamenr mnoBopayuBaeT B Te4YeHHEe TMEPBONl CEKYHbI.

O0603HaYuM #1 — BpeMsl, uepe3 KOTOPOE OH JIOCTUTHET MAaKCUMaJIbHON BBICOTHI.



2
V, V,
g 2g

Torma S = Vmax T (ymax - y(T)) = 2ymax - y(T) :
[Momyuum crienyromiee ypaBHEHU U1l HAXOKICHUS V, .
2 2 2 2
s=Y_y 180 By E—s|=0. ©))
g 2 g 2

4
KBaapatnoe ypaBHenue (2) umeet peuienue eciu D = 45 _ ?>0.
g
2 2
— 5280 g _&r 10,5
4 4 4

20. Kpyrnoe orBepcTHe B JIHE COCYyJa 3aKPBITO
npoOkoil, nMeroniel GopmMy Tpex COCTUHEHHBIX MEXIY
coO0ol IMIMHAPOB C OOIIEH OChIO CHUMMETPUHU (CM.
pucyHok). Jluamerp oOTBepcTUsi paBeH JUAMETPY
HkHero nuiuHapa 0,8a. 3HaYeHus] AMAMETPOB U BBICOT
BCEX [WIMHAPOB, U3 KOTOPBIX COCTOUT MpoOKa,
noka3aHbl Ha pucyHke. Cocyl OCTOPOXKHO 3arlONHSIOT
KUAKOCTBIO TIOTHOCTHU p. [Ipu kakoit HanOoMbIIel TNIOTHOCTH MaTepuaa MpooKu
On MOXXHO JOOUTHCSA €€ BCIUTBITHA? [IOBEpXHOCTHBIM HATSHKEHUEM U TPCHHEM
npeHeopeyb.

Pa3zoen: Mexanuxa

VYposenwv croocnocmu. 3

Omeem: 1—-91/51)p

2—p
3 — npobka ne 6cniviéem Hu NPU KAKOM 3HAYEHUU P
4-(5191)p 6epHblil
Bozmooicnoe pewenue: MakcuManbHas BBITAIKHBAOMIAs cuia OydeT, Koraa
KUAKOCTh JOXOAUT JI0 BEPXHEro Kpas mpoOku (cM. pHCYHOK). JlaHHyIO0 3amady
OyaeMm peliaTrhb, paccMaTpUBasi BMECTO CHJIbI ApXUMea CHIIbI JaBJICHUS KUIIKOCTH
F,, F,, F;, F, Ha pa3JIn4HbIe YaCTHU IPOOKHU. YCIOBUE BCILIBITUS POOKH:

F—-F-F—-F+mg=0, (1)
e m — mMacca npoOku. CUibl AaBleHNs, JEHCTBYIOLINE B TOPH30HTAIEHOM
HanpapJeHNH, yPAaBHOBEIICHBI, I09TOMY MbI UX HE YUHTHIBACM.




. 2
Fy=py-ma”,

(2)
F, = p,-7(0,4a)* = p,-0,167a’,
3)
h 2 a 2
F, = +pg— || ma”—m| = | |=
(st o(2))
h 2
= p0+pg5 -0,757a”,
“4)
3 a 2 2
Fy=\py+pg-—h|| 7| | —7(0,4a)" |=
2 2
3 2
(Po +pg-5hj-0,097ra , ()
2
m=p, [ﬂangrﬂ(%j h+7r(0,4a)2hj=pn-0,917m2h (6)

0,51 51
0,91 91p'

= Py =p



10 xaacce

1. B kyOuueckuit cocyn eMmkoctbto V=3 15 3amuiu m =1 Kr BOAbl U
nonoxuiau m = 1 kr apaa. Hauanenas temneparypa cmecu ¢ = 0 °C. Ilox cocyaom
coxru m1 = 50 r 6en3una, npuyeM 80 % BBIAEIUBUIETOCA MPU 3TOM TEIUIa MO
Ha HarpeBaHue coAepkumMoro cocyna. Cuurtas coCyl TOHKOCTEHHBIM U
npeHeOperas TEIJIOEMKOCTBIO COCyJla W TEIUIOBBIM paCHIMPEHHEM, HalauTte
YPOBEHB BOJIbI B COCY/IE MOCIIE HarpeBa. JJHoO cocyna ropu3oHTaIBHO.

Pazoen: Tepmoounamuxa

Vposenwv crnoocnocmu. 1

Omeem: 1. 9,6 cm eepHblil

2.30 cm
3. 1,44 cm
4. 6,9 mm

Bosmoorcnoe  pewenue: JInsg HaxoxAEHUS YPOBHS BOJbI HEOOXOAUMO
ONpeNeNNTh, BeChb JM Jiea pactasi. [lpum cropanum OeH3MHA BBIICIUIIOCH
KOJIMYECTBO TEIUIOTh, paBHOe Q =ngm = 0,8-44- 10°-0,05 = 1,76 M/Ix.

106
> 1 Kr,
3,4-105

T.€. BeCh JieJ pactuiaBuTcsa. OObeM BOJIBI B 3TOM CiIydae paBeH 2 JI, 8 ypOBEHD BOJIbI
paBeH 9,6 cMm

Q
DTOro KOJIMYECTBA TEIUIOTHI XBATUT HA TUIABJIEHUE M’ = 1= 1,76 -

2. Jlns ompeneneHus MIOTHOCTH JEPEBIHHOTO Opycka juymmHo / = 10 cMm ero
NOTPY3WIM CHadajla B Maciio, a motoM B Boxdy. [Ipu mepenoce Opycka u3 macia B
BOJly IIyOMHA €ro morpykeHus yMmeHbliunnach Ha 4 = 1 cm. Kakyro mioTHOCTb
¥MeeT JepeBsaHHb Opycok? ITmotHocTs Bomel 1000 kr/m®, macma 900 kr/m?.
bpycok mnaBaer BepTHMKaNIbHO, €ro JJIMHA W3MEPEHa BAOJb BepTUKAIH. OTBET
naiite B Kr/m°.

Pazoen: Mexanuxa

Vposenwv crnoocnocmu. 1

Omeem: 900

Bosmoorcnoe pewenue: B 060ux citydasix BBIIIOJIHSAETCS YCIOBHE PaBHOBECHUS
pgSl = p,gS(l —x) = p,gS(L —x + h) 3mecb x — IMHA BBICTYMAIOIICH U3

h
KHUJKOCTH YacTH. Pemiast 3Tu ypaBHEHHUS, IOJIyYUM P = % i =900 kr/m’>
B~ PMm

3. B kanopumMerpe ¢ HEKOTOPbIM KOJIMYECTBOM BOJbI HAXOJIUTCS
ANIEKTPOHArpeBaTesb MOCTOSIHHOW MOIIHOCTH. Eciu BKIIOUNUTH HarpeBaTelib B CETh,
a B KaJopuMeTp n00aBiaTh Bomy c¢ Temrmeparypoir 0 °C co ckopocthio 1 1/C, TO
YCTaHOBMBIIIASACS TeMIleparypa Bojabl B kamopumerpe Oymer paBHa 50 °C. Kakas



TEeMIIepaTypa yCTAaHOBUTCA B KaJOPUMETPE, €CIM B HETO BMECTO BOJBI I0OABISThH
nen ¢ temneparypoit 0 °C co ckopoctsio 0,5 r/c? TennooOMeHOM KaJopuUMETpa ¢
OKpyXkarolei cpenoi mpeHedpeus. OTBET AaiiTe B rpagaycax no mkajie Llenscus.

Pazoen: Tepmoounamuxa

Yposenw cnoorcnocmu: 1

Omeem: 22

Bosmooicnoe pewienue: 3amuiieM ypaBHEHHE, CBS3BIBAIOIIEE KOJIMYECTBO
TEIJIOTHI, MEpPEeJaHHOE B EIUHMUILY BPEMEHU JUIsl HArpeBaHUs BOJABI B IIEPBOM
CJIy4ae ¢ KOJIMYECTBOM TEIUIOTHI, IEPEJAHHBIM B €IMHUILY BPEMEHHU JJIsI TUIaBICHUS
JbJIa ¥ HarpEBaHMsI BOJbI BO BTOPOM CIIyyae:

U AT = u,(cA + 1)
Brlpaxas u3aMeHeHue TeMneparypbl BO BTOPOM cllydae, MoJTyyuM

po=taar Aol gy 33100
Uy c 05 4,2-103

2K

4. Dckanarop METpo ABMIKETCS cOo cKopocThio 1 m/c. [laccakup 3axomut Ha
ACKaJaTOp M HAYMHAET UATH 10 €r0 CTYNEHSM CICAYIOIMMUM 00pa3oM: JeflaeT Iiar
Ha OJIHy CTYNEHBbKY BIIEpE] W JIBa Ilara Mo cTyneHbkam Hazaa. [lpu 3Tom oH
noOupaetcst 0 Opyroro KOHIA 3cCKajaropa 3a 5 MUHYT. Yepe3 Kakoe Bpems
naccaxxup Jgo0pancst Obl 0 KOHIIA dCKajaTopa, €ciiu Obl e APYTUM CIOCOOOM:
JIeJal JiBa mara Brepea U oauH mar Hazaa? CKOpocTh Macca)kupa OTHOCUTEIBHO
ACcKajiaTopa MpHU JIBIKCHHWH BIIEpE]] U Ha3aJ OJAMHAKOBAa M paBHa 2 m/c. Cuurars,
YTO pa3Mepbl CTYNEHBKHM MHOTO MEHBIIE [UIHHBI 3ckaiatopa. OTBeT maiite B
MUHYTaXx.

Pazoen: Mexanuka

Yposenw cnoocnocmu: 1

Omeem: 1

Bosmooicnoe pewenue: miivHa 3ckanatopa B MEPBOM CIIydae MOXET OBITh
paccunrtana kak L = (3V, —V)t;, Bo Bropom caysae L = (3V, +V)t,.
[IpupaBHUBas MpaBbie YaCTH, MOJIyYUM HUCKOMOE BpeMsi, paBHOE 1 MUHYTE.

5. Ha mragxoy ropU30HTAIbHOW TJIIOCKOCTH
i HaxoauTcsl KiauH maccoil 10 kr ¢ ymiom 45° npu
ocHOBaHMM. [0 €ro HaKJIOHHOM TpPaHU MOMKET
M JBUTATbCSl 0€3 TPEeHHS HEOOJBIIIOE TEI0 Maccoi
459 Il xr (cm. puc.). Yemy pgomkHa OBITH paBHA

' HaIpaBJICHa TOPU3OHTANIbHAS CUJIA, TPUIIOKEHHAS

LSS K KJIMHY, 4YTOOBl yCKOpeHHEe Tena  ObLIOo




HalpaBjIeHO BepTHKaIbHO? KIWH HE OMpPOKHUIBIBAETCS, YCKOPEHHE CBOOOIHOTO
najieHus pasHo 10 m/c?. OTBeT AaiiTe B HHIOTOHAX.
Paszoen: Mexanuka
Yposenwv cnoocnocmu: 1
M Omeem: 45
Boszwoorcnoe pewenue: Ha wmamoe Teo
JICUCTBYIOT CHUJIbBI TSDKECTH W HOPMaIIbHOU
N peakiuu onopbl. Ha Gombiioe Teno ACHCTBYIOT
CUJIBI TSDKECTH M HOPMAJIBHBIX PEAKIIUK OMOp CO
PP & W él'(I P CTOPOHBI 3eMJii W Mayioro Tesa. CymmapHas
TOPU30HTAIbHAS MPOEKIUA YCKOPEHHS Majoro
TeJla SIBJIIETCA PA3HOCTHIO MPOEKUUA YCKOPEHUS, CO3[aBAEMOI peakIHMel OMmopbl
CO CTOPOHBI KJWHAa W YCKOPEHHsS caMoro KimHa. UTOOBI Majioe TeIo HMENIO

BCPTHUKAJIbHO HAIIPABJICHHOC YCKOPCHHUC, HYIKHO, YTOOBI KJIMH HME YCKOpPCHHUC,

sin2a
paBHOE gT. Jnst 3TOro Hy»XHO NPUJIOKHUTH B TOPU30HTAJIBHOM HAIPaBJICHUH

5”;2“ — 45 H.

cuiy, paBayio (M —m)g

6. CamosteT JETUT O MPSMOM TOPHU3OHTAIBHO CO CKOPOCThIO Vo = 720 Km/4.
YroObl chenath pa3BOPOT B TOPHU3OHTAJIBHOM IUIOCKOCTH, €My HEOOXOAMMO
YBEJIMUUTH CKOpOCTh. Kakoii Oyzmer 3Ta cKOpocTh V, 4TOOBI pa3BOPOT MPOU3OIIEI
0 OKpyXHOCTH pamuyca R = 8 xm? IllompemHass cuna HampablieHA
NEPIEeHIUKYISIPHO MIOCKOCTH KPBUILEB M MPOMOPLHOHATIBHA KBaJpaTy CKOPOCTU
camosiera (KO3 PUIMEHT MTPOMOPIMOHAIBPHOCTH B  000MX  Cilyyasx, B
NPSIMOJIMHEMHOM M HAKJIOHHOM IIOJIETE, CYMTANTE OJIMHAKOBBIM). YCKOpEHHE
cBOoOOAHOrO mazeHus paBHO 10 M/c’. BeIpasure CKOpPOCTH B M/C, OKPYIIUB IO
1[EJI0T0 3HAYCHUS.

Pa3zoen: Mexanuxa

Yposenwv cnoorcnocmu. 2

Omeem: 283

Bosmooicnoe pewenue: k03hOUIIMEHT MPOMOPIIMOHATBHOCTH ISl TOTEMHOM
CWJIbl HAXOJIUTCS U3 YCIIOBUS, YTO B TOPU3OHTAJILHOM IOJIETE CUJIa TSKECTU paBHA
IIObEMHOM CUJIE:

myg
V¢

[Ipu moBopoTe camoieT HaKJIOHSETCS TaK, YTO HaIlpaBlIEHUE NOAbEMHON
CWJIBl COCTAaBJISIET yIOJI (@ C TOPU3OHTAJIbHBIM HANpaBICHUEM. TOIJA
TOPU30HTAJbHAS MPOEKIMS MOABEMHON CHIIBI CO3Ja€T IEHTPOCTPEMUTEIBHOE
YCKOpEHHUE

(04



mV?
R )
a BEpPTHKaJIbHAs €€ IPOEKILHUs PaBHA CUJIE TSHKECTH
aV?ising = mg
Pemras sty cucreMy ypaBHEHHI, OIydaem

V=,/gR = 283 m/c

aVicosp =

> M 7. Ha pucynke wu3zo0paxxkeHa
5 = ~ 9YacTh TPACKTOPUM JBWKCHUS KaMHS,
)z " OpOUICHHOTO ¢ MOBEPXHOCTH 3EMIIHU

P d "\ [0 HEKOTOPBIM YIJIOM K TOPH3OHTY.

f [Ipenebperas COIPOTHUBIICHUEM

s > BO3IyXa, NOCYMTANTE CKOPOCTh KAMHs:
B CaMOl BepXHEH TOUKE TPACKTOPHH.
Hadano koopawHAT cOBHamaeT ¢
TOYKOM Opocka. Och x HalpaBjeHa BAOIb TOBEPXHOCTH 3EMITH.
Paszoen: Mexanuxa
VYposenw crooicnocmu: 2
Omeem: 1—-35m/c

0 5 10 1

2-99m/c 6EpHbLIL
3 — 8blyUCIeHUe HEBOZMONCHO NPU OAHHBIX YCIOBUSX
4 —346 m/c

BozmooicHoe pewlenue: W3 33JaHHOTO B YCJIOBHM 3a/add Tpaduka MOXKHO
pa3IMYHBIMU crioco0aMu U3BJIeUb MHPOPMAIUIO O HAYaJIbHOW CKOPOCTU KaMHs Vo
U yTIIe @, TIOJl KOTOPBIM €0 OPOCHIIH.

MoxHo, Hampumep, 3amucaTh ypaBHEHHE Mapaloiibl, W300paKEHHOM Ha

PUCYHKE: V= —z—lox(x -20)= —2L0x2 +1 (x U y u3MepsATCI B METpax)

CPaBHHUTb €TI0 C YpPaBHEHHEM TPACKTOPHM Tesa, OpOILIEHHOTO MOA YIIIOM 0O K

TOPHU30HTY C HaYaJIbHOM CKOPOCTBIO Vo: = —— £ > x*+tga-x.
2vy cos” a
o 10g
Otkyna nonyuum o =45, V, =, |—>— = J20-9,8 =/196 =14 w/c.
cos” a
Bpewms nonera kamHs ¢ = 2V sinc =2,0 c.
g

CkopocTh KaMHs B BEpXHEH Touke Tpaekropun V =V, cosa =9,9 m/c.



8. Bpycok maccoii 10 kr aBuracs o mioCKOCTU U3 cOCcTosiHUS nokost. Cuia,
NpwiIoKeHHass K Opycky, jauHedHo u3MmeHssack or 20 H mo 50 H 3a Bpems
2 muHyThl. KakoBa ckopocTh Opycka K KOHIly 2-H MHUHYTBI, €CIH KOA(Q(OULHUEHT
TpeHus: Opycka o miockocTh paBeH 0,3. YckopeHHe CBOOOAHOIO MaJieHUs] paBHO
10 m/c?. OtBer paiite B M/c.

Paszoen: Mexanuka

VYposenwv crooscnocmu: 2

Omeem: 80

Boszmoorcnoe pewenue: MakcumanbHasi CAjia TPEHUS TTOKOS paBHA Fpu= N
= umg = 0,3*10*10 = 30 H. Tak kak cwia HapacTaja co ckopocthio AF /At =
30/120 = 0,25 H/c, To B Teuenuu 40 c Opycok He nBuraincs. [anee cuna TpeHus
ocTaBajiach mocTosiHHOW U paBHOUM 30 H, a cuna Tsaru Hapactania U yBeJIW4YHMBaja
yckopeHue Opycka. T.e. MMeeM €0 C HEPaBHOYCKOPEHHBIM JBUKCHHEM.
PaBHonelicTBy01ast cui OyzeT paBHa pa3HOCTU CHII TATH T U cuiibl TpeHust Fop:

R =T{(t) - Fup,

MoxHO ToCTpouTh TpaduK 3aBUCUMOCTH YCKOPEHUSI @ = R/m OT BpeMeHU.

Torna muomane, orpaHuYeHHas rpadUKOM YUCIEHHO paBHA U3MEHEHUIO CKOPOCTHU

Opycka:
a—a
V—vV,=—0 (t—t

0 3 )=80M/C

0

9. MajibuMK CTOUT Ha Kparo BBICOKOW TOPKH U OpOocaeT BEPTUKAIHHO BBEPX
kamywky. Kakoli HavMEHBIIMI IyTh MOXET IPOJETETh KaMyLIEK 3a IEpPBYIO
CEKYHJly CBOEro ABWKeHHsA? YCKOpPeHHe CBOOOAHOrO maneHus paBHO 10 M/c?.
OTtBeT faiiTe B METpax.

Pazoen: Mexanuxa

Ypoeenw croorcnocmu: 2

Omeem: 2,5

Bozmooicnoe peutenue: 0003HaunM 4epe3 v, Ha4aJIbHYI0 CKOPOCTh KaMYIIIKa.

YI)aBHCHI/ISI ABWIKCHHUA KaMyIIKa:
2

gt
y(t):vot_Ta

v, (t)=v,—gt.
Crnenyer pacCMOTPETH JIBE BO3MOYKHBIE TPACKTOPUHN JBUKEHUS KAMHS.
I. KamMeHb 3a mepByl0 CeKYHAY He ycmeBaeT A0CTHYb MAKCMMAJIbLHOM
BBICOTBI, B 9TOM ciydae v, (7) > 0. Torna
gr’ S gr 2 10-1

S=yvr-2—, >y, =—+2—=—+——=Twm/c. 1
) T 2 1 @)



S gr

v, (r)=vy—gr=—-=-=T7-10-1=-3m/c <0,
T 2
DTO 03HAYAET, YTO KaMEHb TOBOpPAYMBAET 3a BpeMsi T = 1 c.
S gr
Boobme Tpaekropus [ BosMokHa, ecin v, (7)=—- £50 , =
T 2

g’ _ "
§>=2—=5wMm/Il. Kamenbp mnoBOpaunMBaeT B TeYeHUE TEPBO CEKYH/bI.

O06o03HaYNM #1 — BpeMsl, uepe3 KOTOPOE OH JIOCTUTHET MAaKCUMaJIbHOW BBICOTHI.
2

\% \%
vy(tl):O,:>, vo—8t=0,=¢ =<z, Vinax =y(t1)=—°.
g 2g

Torma S=y, ..+ (ymax — y(r)) =2y, — V(7).
[Nomydnm cnegyroliee ypaBHEHU U1 HAXOXKICHUS V).

2 2 2 2
s=X_y 48 o Yoy +| s |=0. @)
g 2 g L2

4S5
KBaaparnoe ypaBHenue (2) umeet pemienue e D = — — 2 >0.
g

2
_gm 101 o5

10. Kpymioe oTrBepcTue B JHE cOCyAa 3aKpbITO
npoOKkoil, uMeronie GopMy TpexX COCTUHEHHBIX MEXIY
coOOl IMWIMHAPOB C OOIICH OChIO CUMMETPUHU (CM.
pUCYHOK). [luameTp OTBEpCTUs paBeH JUAMETPY
HkHero munuHapa 0,8a. 3HaYeHus] AMAMETPOB U BBICOT
BCEX IIWIMHAPOB, U3 KOTOPBIX COCTOUT TMpoOKa,
nokazaHbl Ha pUcCyHKe. COCyld OCTOPOXXHO 3amOJIHSIOT
KUAKOCTHIO TWIOTHOCTH p. [Ipu Kakoit HanOobIIel MIOTHOCTH MaTepraia mpooKu
Pu MOXHO J00UTbCSI €€ BCIUIBbITUA? [lOBEpXHOCTHBIM HATSKEHHEM W TPEHUEM
npeHeopeyb.

Pa3zoen: Mexanuxa

VYposenwv croosicnocmu: 2

Omeem: 1—(91/51)p

2-(5191)p 6epHblil
3 — npobka ne 6cniviéem Hu NPU KAKOM 3HAYEHUU P

4-p

0,8a
€<——>



Bosmoorcnoe pewenue: MakcuManbHasi BbITAJIKUBAIOLas cuia Oyder, Korma
KHUIKOCTb JIOXOAHUT IO BEPXHEro Kpas NMpoOKM (CM. PUCYHOK). JlaHHYyIO 3ajady
OyzeM peliarh, paccMaTpuBas BMECTO CHIIbI ApXHMeEAA CHUJIbI IaBICHHUS JKUIKOCTU
F,, F,, F,, F, Ha pa3JIn4HbIe YaCTU IPOOKHU. YCIIOBUE BCILIBITUS POOKH:

B —F-F-F+mg=0, (1)
rae m — macca npoOku. Cuibl 1aBleHus, JTEUCTBYIONIME B TOPU30HTAIBHOM
HaIlpaBJICHUH, YPABHOBELICHBI, TOATOMY MbI HX HE YUYUTHIBAEM.
2
Fl Fvl = pO ra -,
l Po 2

------ F, = py-7(0,4a)’ = p, -0,1674’,

= 3)
2
''''''''''''''''''''''''''''''''''''''' h 2 a
F, = +pg—- || mra”—m| = | |=
s~ ol ) ma a2
| [ po+ pg]-0,757a2
I;2 PoT P8 7 ’ ’
“4)
3 a 2 2
Fy=\py+pg-—h|| 7| | —7(0,4a)" |=
2 2
3 2
p0+pg-5h -0,097a”, 5
2 h aY 2 2
m=p, | wa 5+7z 5 h+7(0,4a)°h |=p,-0,91ra’h (6)
X -=L=Ly
! 0,91 91"~
L 11. HeGonp1io# rpy3 moABEIIeH Ha HUTH JUTUHOMN L
i | K TOPU3OHTaIBHOM IU1aHke. [ py3 ¢ HUThIO oTBENH Ha 90°
‘ T U otnycTwin (cM. pucyHok). Korma HuTh mpoxonuia
L2f %  BepTHKAIbHOE II0J0YKEHUE, OHA HATKHYIIACh HA TBO3.b,
\ 4‘____‘ BOUTHIM HIDKE IUJIAHKU Ha PAcCTOSHUM L/2 OT TOYKH
noaseca. TpeHus MeEXAy HUTBIO W TBO3JEM HET.
et g PaccuuraiiTe, Ha KakOM MHUHMMaJbHOM PAacCTOSIHUU OT

IUTAHKA OH MOKET OKa3aThCs?
Pazoen: Mexanuxa
Yposenwv cnoocnocmu.: 2



Omeem: 1—(1/6)L

2—(1/9)L
3-(2/27)L 6epHbLU
4—(1/3)L

Bosmooicnoe pewenue: Haliiem, Ha KakOM PacCTOSHUU /i OT IUIAaHKH CHUJIa
HATSDKEHUS. HUTH T CTAaHOBUTCS DPABHOW HYIIO M TPy3 HAYMHAET JIBUTaThCS
CBOOOIHO; ¢ — yroj, 00pa3yeMblii HUTBIO C BEPTUKAJIbIO, KOTJA CHJIa HATSKCHUS

nponaaacT, v — CKOPOCTh I'py3a B 9TOT MOMCHT (CM. pI/ICYHOK).
2

0= —mgh + % 1)
2 | Il
my <
T +mgcosa=——, (2) ' _
L/2 L? Hinin*——y=-ee, 0
T — O , (3) \‘ ”.“ !
L \
h=5(1+Rcosa). 4 \
\\
2 L R AN
cosazg h:g V= g? DS
= , , : Sl e--
%)
I'py3 OBHKETCS 1O OKPY’KHOCTH IO TOYKH, HAXOIAIIEHCS HAa PaCCTOSHHH
L
h==

6 or mnaHku. B 3Toif TOUKE CHJIa HATSKEGHHS HUTH, HA KOTOPOU BHUCHUT Tpy3,
CTAHOBUTCSA PAaBHOW HYJIO, U TPy3 Ha4MHACT JBUTaThCs CBOOOIHO MO Mmapabore,
KaK TeJ10, OpOIIEHHOE MO YIJIOM 0L K TOPU30HTY.

MuHuMabHOE pacCTOAHUC H min OT INIAHKH, HA KOTOPOM OKa3bIBACTCA IDY3,

MOXKHO HAaWTH € MOMOUIbIO (OPMYN KHUHEMATHUKH, @ MOYKHO C TOMOIIBIO 3aKOHA
COXPAHEHUS IHEPTUU.

2 2
0=—mgh +%= —mgH . +%, (6)

rae V, =vcosa — CKOpOCTb I'py3a B BEpXHEN TOUKE IapadoIbl.

2 2
g -Yesa 2
2g 27

12. B Tennon3oaupoBaHHOM COCye HaxoauTcs 982 r nepeoxiaaxaéHHON 10
munyc 2 °C Boxsl. B Bomy Opocuin MajeHbKMI KpUCTAUIMK Jbaa. Kakas macca
JIbJ1a OKa)keTcs B ctakane? OTBET JaiTe B rpaMMax, OKPYIJIUB TPaMMOB.

Pasoen: Tepmoounamuxa



Ypoesenv cnoscnocmu: 2

Omeem: 25

Bosmooichoe peutenue: Tipu TOSBICHUW B MEPEOXJIAKICHHON BOJAEC IIEHTpa
KOHJICHCAIIMM Ha4YMHAETCs JaBUHOOOpa3Has KoHjaeHcarus. [lpu koHaeHcanuu
BBIJICIISICTCSL DHEPTHUs, HeoOXoauMas IS JOCTHOXKCHHS TEepPeOoXJIaXACHHOW BOMON
TeMIeparypsl KoHaeHcauu. M3 ypaBHeHHS TEIJIOBOTO OajaHca

Am,; = cmAT

MOJIy4YHM, 4TO 00pa30Bajoch 25 T JbJa.

13. B Terion3oaupoBaHHOM COCYJI€ B BOJIE TUIABA€T KyCOK JIbJla MacCou m =
100 1, B KOTOpBI BMep3na CBUHIOBas apoOunHka. Korma k NbIWHKE TOABENH
kosimyecTBO TewioTel O = 32 x/[k, oHa Hayana TOHYThb. KakoBa macca n1poOUHKH?
[TnotrocTr Boawl 1 r/cm®, mpaa 0,9 r/em?®, ceunma 11,3 r/cm®, yaenbHas Temiora
riaBieHus abaa 340 kJ[x/kr. OTBeT naiiTe B rpaMmax.

Pazoen: Tepmoounamuxa

Yposenwv cnoorcnocmu. 2

Omeem: 7

Bosmooicnoe pewienue: mociie pacIulaBiICHHUS YacTH JibJa Macca JIbAUHKU

Q o
craja m, = m — 1259 r. JIbnuHKa BMecTe C APOOMHKOM HAYHYT TOHYTb, KOTJa

CPEIHSSI TUIOTHOCTh CTaHET YyTh OOJBIINE TUIOTHOCTH BOZBI. DTO MPOU3OMIET, €Cln
Macca JpoOUHKHU OyneT
_ mnp,qp(pB - pn) -

= ~7r
pﬂ(p,qp - pB)

Mpp

14. Kamenp Opocuiau C TOBEPXHOCTH 3€MJIM O]l HEKOTOPHIM YIIOM K
ropu3oHTy. BbeiOepeM Hauamo KOOpJAWHAT B TOYKE OpOCKa, OChb X HAIpaBUM
TOPU30HTAJIBHO BJOJIb INOBEPXHOCTH 3E€MJIM, a OCh ) — BEPTHUKAJIbHO. Torma

ypaBHEHHe TpAckKTOpMH KaMmHs omuchiBaercss dymkumein V(¥)= ke’ + x , THe
k=0,2m!. Tlpenebperas CONPOTHBIEHHEM BO3IyXa, pPacCUUTaiite Bpems
JBIKEHUS KaMHs. YCKopeHue cBobomHoro magenus pasao 10 m/c?. Otser maiire B
CEKYH/Iax.

Pazoen: Mexanuxa

Vposenw crnoocnocmu: 3

Omeem: 1

BoszmooicHoe peuienue: ypaBHEHUE TPAEKTOPHH B 00IIIEM BHJIE IMEET BT

gx?
y = xtga 2Vécos?a

N3 3anannoi QyHKIMU U ypaBHEHUSI TPAEKTOPUH BUIHO, YTO



__ 9
2VZcos2a
Taxoke U3 3a7aHHOM (DYHKIMK BHIHO, YTO MaKCUMAJIbHAS JAJILHOCTH I0JIETa

L = 1/k. YautsiBasi, 4TO BpeMsl MOJETA PABHO , IOJTy4YrM
Vocosa
1
T=——=1c
kg
2

15. Manenpkuil mIapuKk MajaeT ¢ HEKOTOPOM BBICOTHI /1 0Oe3 HayalabHOU
CKOPOCTH Ha TOPU30HTAJIBHYIO IUIOCKOCTh M OTCKAKMBAeT OT Hee. lIpm kaxaom
yIape o IUIOCKOCTh Imapuk Tepser 19% cBoeit sHeprun. K MOMEHTy neBATOrO
yaapa mojgHoe Bpems ABIKeHus mapuka paBHo 120,3 ¢. C kakoil BBICOTHI /1 yman
nrapuk? COnpoTUBICHHEM BO3/yXa MpeHeOpedb. YCKOpeHue CBOOOIHOTO MaJeHus
cuuraiite paBHbIM g = 10 M/c?. OTBeT maiite B MeTpax

Pazoen: Mexanuka

Yposenw cnoocnocmu: 3
Omeem.: 500
Bozmooicnoe pewenue: 0603HaunM fo — BpeMsl NaJEHUs 1IapUKa JI0 MEPBOTO

2
4
yaapa o miockocts. Torna 4 = gTO.

[Tocne nepBoro ynapa mapuk NOJHUMETCS Ha BBICOTY /1, KOTOPYIO HaiiieM u3

2
3aKOHAa COXpaHeHus sHepruw: mgh =nmgh (1), = hI:nh:n% (2), rme

n=1-0,19=0,81 — nmons sHeprum, KOTOPYIO HMEET IIApUK IMOCJe yaapa o
IUIOCKOCTh. B pe3ynbrare BpeMs oabEMa Ha BBICOTY /11 PaBHO ¢, =/7] - 1,.
AHaJOTUYHO TOCIE BTOPOTO YyjAapa IMIApUK TOJHUMETCS Ha BBICOTY

2 2
h, =nh, :772%, U BpeMsl €ro noabéMa Ha 3Ty BBICOTY 1, :(\/; ) t,. Ilpu aTom

NoCJe n-eo ynapa t, = (\/; )n ly-

WNuTtepBansl BpeMeHU fo, ti, t2, ... OOpPa3ylOT T€OMETPUUECKYIO MPOTPECCHIO.
[TomHo€E BpeMsl IBMOKCHUS IIApUKa PABHO ! ={, + 2¢ +2t, +...+ 2, =

=1, +2{to\/;+t0(\/;)z +...+to(\/5)n} =
S— +2{t0 +t0\/;+t0(\/;)2 +...+to(\/;)n}= 1, +2toﬁ



t(l—\/;)
== | )
NEG
YuclieHHBIN pacyer. ¢, = 120,3-0,1
01,9-2.0,9"

16. JlBa OIMHAKOBBIX MAJICHBKUX IIApHKa
COCIMHEHBl HEBECOMBIM >KECTKUM CTEPIKHEM JTMHOU
/=13 cm. CTepkeHb CTOUT BEPTUKAIBHO BIUIOTHYIO K
BEPTUKAJIBHOM IIOCKOCTH (CM. pHUCYHOK). llpu
HEOOJBIIIOM CMENICHUU HUKHErO IIapuKa BIPABO Ha
MaJjioe paccTOsTHUE 3Ta CUCTEMa IMPUXOIUT B IBUKEHHE
B IUIOCKOCTH pucyHka. Ormpenenure CKOpPOCTb
BEPXHETO IIapUKa B MOMEHT, KOIJla HUKHUM IIapUK
CMECTUTCSI TI0 TOPU3OHTAIBHOM IUIOCKOCTH Ha

paccrosiHue x = 5 cM. Cuurarb, YTO MPHU JABUKEHUH IIAPUKU HE OTPBIBAIOTCS OT
MJIOCKOCTEH, TPEHHEM IMpeHeOpedb. YCKOPEHHE CBOOOTHOTO TMAJCHUS CUHUTANUTE

paBubIM g = 10 M/c?. OtBer maiite B M/c.
Paszoen: Mexanuka

Yposenw cnoocnocmu: 3
Omeem: 0,17

Bosmoorcrnoe peuwenue: 0603HaYUMM MaccCy IIapuKa mi, CKOPOCTH BEPXHETO U
HU)KHETO IIAPUKOB ¥ W V COOTBETCTBEHHO, /I — BBICOTY, Ha KOTOPOW HaXOIUTCS

BEPXHUM MIAPUK. 3AMUIIEM 3aKOH COXPAaHEHHUS YSHEPTUH.
2 2

mgh+%+%:mg1, (1), = ul+v*=2g(—h),rne h=NP-x.

2. 3anuiieM yCIOBHUE KECTKOCTH CTEPKHS:
ucosa =vsina (2), = v=uctga.

2
~10 c. Torna h:%: 500 m.

3. [Mome3ysichk ypaBHeHusMU (1) u (2), momyuum u =sina2g(/ —h) .

4. sina:§ )

5. 3anumeM oOKoHYaredbHYH (GOpMYydy U MPOBEIEM YHCIECHHBIM pacyer.

u =§\/2g(1—\/zz ) ) = 0,17 mle.

17. Ha nBa tena — ogHO Maccoi m, ABUXKYILIEECS 10
MPSIMON C MOCTOSTHHOM CKOPOCTBIO V, M IPyTroe Maccoit 3m,



JIBIDKYIIIEECS CO CKOPOCTBIO 2V, MEPHEHIUKYISIPHO K TPACKTOPUU IEPBOTIO,
HAYMHAIOT JICHCTBOBATh OJMHAKOBBIC MO MOJIYJII0 W HAIMpPaBICHUIO CUJIBI (CM.
pucyHok). CmycTss Bpemsi ¢ TEpBO€ TEIO HMEET CKOPOCTh V U JBUXKETCS B
HaIpaBJICHUH, TEPICHANKYIIPHOM TepBOHadaibHOMy. Ha kakoil yronm cmycts
BpeMs 3¢ mocie Hayaja JCUCTBUSI CHUJIBI TMOBEPHETCS BEKTOP CKOPOCTH BTOPOTO
tena? OTBET NPUBEIUTE B Tpagycax.

Pa3zoen: Mexanuka

Yposenw cnoocnocmu: 3

Omeem: 45

Boszmooicnoe pewenue: 3anuiieM 3aKOH W3MEHEHMs] UMIYyJbca IS 00CUX
YaCTHII;

Ft=mvy,, , —mv, ., T1e ‘ﬁlm = ‘\71%{‘ =V IS 4aCTULBI MACCOM m,

F-3t=3mv,,  —3mv,, ., 1e ‘VZW =2v, Ul YaCTULBI Maccou 3m.
= Vakon = Vikon ~ Vinau + Vanuau -

Monyne BekTOpa v,,,, U €ro HalupaBJICHUE HANIEM U3 PUCYHKA.

m Vi
\\‘ vZKom
vZHaq m
‘_;IKOH
3m

Otkyma o =45°.

18. MypaBeii  ABWXKETCS  BIOJIb

V, MM/c y
KoopauHaTHOM ocu x. Ha pucyHke nokaszaHo,
2 KaK CKOpOCTb MypaBbsi J 3aBUCUT OT
KoopauHaTel x. YeMy paBeH  MOAYIb
1 YCKOPEHMSI MypPaBbsl B TOUKE C KOOPAUHATOU S
MM? OTBET IPUBEAUTE B MM/C?
QL1 1111 X, MM Pazoen: Mexanuxa
2 4 6 8 Ypoeenw cnoocnocmu: 3
Omeem: 0,75

Bosmoocnoe pewenue: 3amada pemiaercs ¢ MOMOIIbIO MPeoOpa30OBaHUM:
AV AV Ax AV

g=—=——=) . —
At Ax At Ax



U3 rpaduka Haxomum — =—0,5 ¢’
pad ™

Torna a(5 mm) = 1,5-(-0,5) = —0,75 mm/c?

19. CHexHast ropka umeeT (popmy mapadoIsI
y=kx*, tne k — w3BecTHbI KOIQPHUIMEHT (CM.
pucyHok). Manpunk BaHs pemmia ckaTUTbCcs Ha
caHkax ¢ 31oil ropku. Koadgduument tpenus mexmay H=?
MOJIO3BSIMU CAaHOK W CHETOM paBeH L. Omnpenenurte, ¢
KakoM BbICOTBI /1 BaHs chmycTuics ¢ TOpKM, €ciu
W3BECTHO, YTO CaHKH OCTAHOBWJIMCH TIPSMO Y
OCHOBaHUSI TOPKHU (B TOUKe C kKoopauHarod x = 0).
HavanbHas ckopocTh caHOK paBHA Hylt0. COMPOTUBICHUEM BO3TyXa MPEeHEOPEUb.

Pazoen: Mexanuxa

Yposenw cnoorcnocmu: 3

0 X

Omeem: 1-u’/k éepHblil
2—uk
3~ 1/(uk)
4-2u/k

Bo3mooicHoe peutenue: MO 3aKOHY U3MEHEHHSA
sHeprun 0—mgh= A4, (1)

Pazo0bem mpoduiib TOpKU Ha MaJyible Y4acTKU
TTUHOM As; (CM. PCYHOK).

PaGora cuimbel TpeHus A, :Z(E,,,Asi), rae

1

F, = uN = umgcosa, (2)

CnenoBareiabHO,
A, = —Z F,As, =— Z,uNl.Asl. =— Z,umg cosa;As, =— Z,umgAxl. =— umgx
HaiineMm x u3 ypaBHEHUS MapaboJIb:
|H
H = ka = X = ?

[Tocne nmpeoOpa3zoBaHUil TTOTYIUM



20. Ob6pyu panuycom R = 20 cMm Bpaiaercs B TOpU30HTAIBHON TIIOCKOCTH C
gactoroii v=0,5 c¢!. Tlo 0Opydy C IOCTOSHHOH CKOPOCTBIO IOJ3ET KXYK B
HaIpaBJICHUH, TPOTUBOIOJIOKHOM BpallleHu0 oOpyda. Kakum momkeH ObITh
MUHUMAJIbHBINA KOAGOUITMEHT TPEHHS MEXAY 00pydeM U JanKaMu KyKa, YTOObI OH
cMor obexaTh Bech 00pyd 3a ¢t = 10 ¢? YckopeHue cBOOOTHOTO MaJACHUS CUUTANTE
paBHbIM g = 10 M/c?. OTBET OKPYIVIMTE 10 COTHIX JOIEH.

Pazoen: Mexanuxa

Ypoeenw crnoocnocmu: 3

Omeem: 0,13
Bozmoocnoe pewenue: n UCO, cBsi3aHHOM ¢ 3eMIlel, YIIIOBAsi CKOPOCTb KYyKa
27 (1)
o =2Tv— =251

[

HeHTpOCTpeMHTGHBHOG YCKOPCHUC KYKa

a= w§6cR' (2)
Cuia TpeHHUs HaIpaBiIeHa K LEHTPy o0pyda
Fp = ma < umg (3)

g g g

2
J7 =47z2(v—1j R 013



