3apgaHua otbopouHoro atana OaMmnuagbl WKonbHUKOB CM6TY no pusmke 2021-2022 rr.

OT60pOoYHbIV 3Tana Onnmnuaapbl No pUsnKe cocTosn us 8 3afay C NPOBEPKOM NPaBUIbHO BbIYUCIEHHOIO
yncnosoro oTeeTa. Kaxaas M3 3a4a4 COCTaB/s/1aCb B HECKO/IbKMX BapMaHTaXx, Y4acTHUKY Npeanaranochb K
peleHnio oaMH M3 BapMaHTOB, BblOpPaHHbLIN caydyaliHbIM 0b6pa3om. YacTb 3agad, npeaniaraemblx K
peLeHNIo y4acTHMKAM pasHbIX KNaccoB, nepecekanacb. Huxke B 0603HauyeHMAX 3a4ay yKasblBaeTcs,
KaKMM Kaaccam OHW AaBanuUCh.

8 Knacc, 3agaua 1, Bapmant 1. lMpu ctpoutenbctse Benukon Mupammgbl B M3e npuxoamnochb
NogHMMaTb M3BECTHAKOBblE B/JI0KM Mmaccol 2.5 TOHHbI Ha BbicoTy 90 meTpoB. Onpeaenute cunay, C
KOTOPOM NPUXOANNOCH TAHYTb TaKoW G10K MO HaK/JOHHOW naockocTu anuHoi 300 metpos, ecnm KN
BCeN cuctembl coctasnan 75%. YckopeHue csoboaHOro nageHusa npumute pasHbim 10 H/Kr, cuna
Hanpas/ieHa BAOAb NaockocTu. OTBET NpMBeEAUTE B KWIOHBIOTOHAX, OKPYTranB A0 6anKalwero uenoro.

PeweHue:
MonesHasa paboTa paBHa MgH, 3aTpaueHHan — FL, otkyaa E=MgH/FL u F=MgH/EL
Torpa F=10 kH

8 knacc, 3apaua 1, BapuaHt 2 [pu ctpountenbctee Mupammabl ConHua B TeoTMyaKaHe NpUxXoanaochb
NnogHMMaTb TAXKe/ble 6/10KM BynKaHMYecKoro Tyda Ha BbicoTy 60 metpoB. Onpeaennte maccy Takoro
6/10Ka, ecIn Ha 3TY BbICOTY UX TAHYAM MO HAKAOHHOM NAOCKOCTM AsinHoi 120 meTtpos ¢ cuioit 10 KH, a
KNJ, Bceit KOHCTPYKUMK cocTasnan 75%. YckopeHue cBob6oaHOro nageHusa npumute pasHoim 10 H/kr,
CUNa Hanpas/feHa BAOJ/b naockocTu. OTBeT npuBeaMTe B KWAOrpammax, OKpPYrivB Ao 6aukaiwero
uenoro.

PeweHue:
MonesHasa paboTa pasHa MgH, 3aTpavyeHHas — FL, oTkyaa E=MgH/FL n M=FEL/gH
Torga M=1500 Kr

8 Knacc, 3agava 2, BapuaHT 1: [1ga Tena o4HOBPEMEHHO CTApTOBaAM M3 OL4HOM TOYKM U ABUXKYTCA B
O4HOM HanpasneHun. paduK 3aBUCMMOCTM NPONAEHHOrO MyTU OT BPEMeHM ANA MepBoro Tesa
M300pa)KeH Ha pPUCYHKe KpacHOW /uHWElN, a AnA BTOPOro Tena — CuUHel. LleHa peneHua no
ropu3oHTanbHOM ocu 1 MWHyTa, NO BepTUKANbHOM 1 mMeTp. M3 npuBeAEHHbIX HUXKE YTBEpPKAEHWUN
BblbepuTe BCe NpaBU/IbHbIE:
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a) nepBble 5 MUH 2 Teno asuranocb bbicTpee 1 Tena

6) MMHMMaNbHan ckopocTb 1 Tena 6o/blue MUHUMaNbHOM CKOPOCTU 2 Tena



B) o6a Tena ABUrannCb C OANHAKOBOW CKOPOCTbIO POBHO 5 MUHYT

r) 3a nepeble 7 MMH 1 TeI0 NpoLwio 60NbWNIN NYTb, YeM 2 Te/0 3a TO XKe Bpems

A) cpeaHaAa ckopocTb 1 Tena 3a nepsble 10 MUH BosblLe cpeaHel CKOPOCTU 2 TeNa 3a TO Ke Bpems
e) 3a 11 muH 2 Teno npotuno 60abLUMiA NyTb, YeM 1 TeNo 3a TO e Bpems

OTBeT: 6, T, A

8 Knacc, 3agaua 2, BapmaHT 2: [lBa Tesla OAHOBPEMEHHO CTapTOBaM U3 OAHOM TOYKU U ABUNKYTCA B
OAHOM HanpaBneHun. FpaduK 3aBMCMMOCTM MPOMAEHHOrO NyTU OT BPEMEHM AaA NepBoro Tena
n3o0bparkeH Ha PUCYHKe KPaCHOW AMHMEeN, a Ans BTOporo Tena — cuHeit. LleHa peneHua no
rOpM3oHTaNbHOM ocn 1 MWHYTA, MO BepTMKa/bHOM 1 meTp. M3 NpUBEAEHHbIX HUMXKEe YTBepXKAEHWM
BblbepuTe BCE NPaBU/IbHbIE:
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a) B nepsble 5 MMH MFHOBEHHas CKOpPOoCTb 2 Tena 6biia 60/ble MHOBEHHOW cKopocTh 1 Tena

6) MMHMMaNbHasA CKOPOCTb 2 Tena bonblie MUHMMANbHOM CKopocTu 1 Tena

B) Uepes 2 MMHYTbI MOC/Ie HaYyana ABWUKeHMA 1 Teso 0CTaHOBUIOCh

r) 3a nepsble 7 MUH 1 Teno NpoLwno 60abWniA NyTb, YeM 2 TENIO 3a TO e BPpems

4) cpeaHan ckopocTb 1 Tena 3a nepsble 10 MUH 6onblue cpegHel CKOPOCTU 2 TeNa 3a TO XKe Bpems
e) 3a 11 muH 1 Teno npowo 60bWNIA NyTb, YeM 2 TEO 3a TO Ke Bpems

OtBert: 6, B, T

8 Knacc, 3apgaua 3, BapmaHT 1: Bo Bpems TpeHUpOoBKKU B HacceiHe cnopTcMeH nponbiBaeT nepsbie 300
meTpoB CcO cKopocTbio 80 meTPOB B MMHYTY, 3aTem OTAbIxaeT 3 MMHYTbl U nponabiBaeT ewe 700
MeTpPOB, ABUrAACb B MOCTOAHHOM Temne M TPaTA No 2 MUHYTbl Ha Kaxkaple 100 m. Kakyto cpegHioto
CKOPOCTb NOoKaxeT PpuTHecc-bpacneT cnopTCMeHa B KOHLLE TPEHUPOBKM, €C/IN BO BPEMA OTAbIXa Ha naysy
ero He ctasuan? OTBET BblPa3nTb B MeTPaxX B MUHYTY M OKPYIAUTb A0 6AMMKaNLWero uenoro Yyncaa.

PeweHune:
Vo= S _ S1+ 83
Pttty +ts
S
tl - _1



Temn — GU3NYECKAA XapaKTEPUCTUKA, 06paTHaA K CKOpocTU (Hafo obpallaTb BHUMaHWE HA eguHUUbI
n3mMepeHusa Temna — NepeBecTn U3 MMHYT Ha 100m B CeKyHAbI Ha METpPbI, MB0 Ke NyTb U3MEPATb He B
MEeTpax, a B COTHAX METPOB):

T=—,t; = 8537
v, 3 3

Vep = % =(S:+ 53)/(3_1"' ty + S37)
1

8 Knacc, 3agava 3, BapuaHT 2: CnopTCMeH TpeHupyeTca B napke U nepeble 20 MMHYT GEXWUT CO

CKopocTbio 12 Km/u, 3aTtem fAenaeT KOPOTKYID PasMUHKY B TeyeHMe 10 MUHYT u 6exuT euwe 4

KWIOMETpaA, ABUradcb B NOCTOAHHOM Temne U TpaTa no 4.5 MUHYTbl HA KunomeTp. Kakyl cpegHioto

CKOPOCTb NOKaKeT ¢puTHecc-6pacneT CNOPTCMEHA B KOHLE TPEHMPOBKM, €CAN BO BPEMSA PasMMHKM Ha

naysy ero He ctasuaun? OTBeT npuseauTe B KM/U 1 OKpyranTe Ao 6auKaiiLero uenoro.

PeweHue:
Vo= S _ 51+ 83
Pt i+ttt
S1
t1 =—
1 Vl

Temn — ¢puM3MUecKasa XapaKTepucTuka, obpaTHaa K CKopocTu (Hago obpallaTb BHUMaHME Ha eauHULbI
n3mepeHua Temna — nepesBecTn U3 MUHYT Ha 100M B CeKyHAbl Ha MeTpbl, 1MB60 e NyTb U3MepPATb He B
MEeTpax, a B COTHAX METPOoB):

T=—,t; =837
7 3 3

S
Vop = rie (Vity + S3) /(8 + t; + S37)
Otsert: 10 KM/u

8 Kknacc, 3agaya 4, sapuaHT 1: Ha 3aBoge M3roTaBAMBalOT XUAKUM XMMUKaT NAOTHOCTbo 1250 kr/m>

nyTem CMeLWeHna AByX pacTBoOpoB naoTHoctamu 1050 kr/m® 1 1350 Kr/m>. M13-3a n3meHeHUs dusnKo-
XMMMYECKNX CBOMCTB 06BEM KOHEYHOro NMpoAyKTa cocTaBnfeT 95 NpPoueHTOB OT CyMMapHoOro obbema
ncxoaHbIX pactBopoB. OnpeaennTe, Kakyl Mmaccy MepBOro pactBopa HeobxoAMmo B3ATb, 4YTOObI
noy4ntb 1 TOHHY KOHeYHoro npoaykTa? OTBeT npuseguTe B KUAOrpaMmax, OKpyrinMBe Ao 6auKanwero
uenoro.

PelweHue:

CymmapHaa macca NpeKkypcopoB paBHA Macce KOHEYHOro NpPoayKTa:
m+my,=M

Mo ycnoBu1IO laHO COOTHOLIEHME HA 06BbEMBI:
V=k(Vy+1;)

3Han, YTo Macca paBHa NPOU3BEAEHMIO MNJIOTHOCTU Ha 06bEM, pacnuLLEeMm:

M myp, +Mp, —myp;

B P_k B P1P2

M mq m, M mq M_ml
p P1 P2 P1 P2

P2 Mp, P2
o o) = Moy (22— 1) =5 my = 10 (22_1)
1(p2 — p1) p1 ok 1 (0, — p) \pk

OtBeT: 479 Kkr



8 Knacc, 3agaua 4, BapuaHT 2: Ha nn1aBmMabHOM 3aBOAE M3roTaB/IMBAIOT CMJIAB M3 XKese3a, a/IloMUHUA U
Xpoma, umerowmii naoTHocTb 7112 KI'/M3. Paboune otnpasuam B naaBuabHio 700 TOHH Kenesa un 40
ToHH antomuHmA. OnpeaennTe, CKOJIbKO TOHH XPOMa HYXHO OTNpPaBuUTb PaboynMm B NAaBU/IbHIO, YTOObI
Nnosy4ymTb cniaB Heobxoaumoi NAoTHoCTKH. MAOTHOCTL Kenesa 7800 KI'/M3, NNOTHOCTb antomuuma 2700
Kr/M3, NAOTHOCTb Xpoma 7200 KI'/M3. Ob6bvem cnnaBa paBeH cymme 06bEMOB YMCTbIX METAs/IOB,
BXOAALLMX B €ro COCTaB.

PelwweHue:
Macca KOHeYHOro cnsiaBa CKNaAbIBAETCA U3 MACC COCTaBAAOLLNX:
my+my+mg =M
AHanornyHo ana obbema:
Vi+V, + V3=V
PacnucbiBaem:

my m, msz my+m,+mg 1 1 1 1 1 1
MM M Mmoo (D) (e L) e (B D)
Pr P2 P3 p p

(12 = (1= 2 g (1= 2) = L) 07
P P2

P3

OtBeT: 296 TOHH

8 Knacc, 3agava 5, 9 Knacc, 3apgaya 1, BapuaHTt 1 KabecTtaH — cneumanbHOe YCTPOMCTBO, NPUMEHsemoe
Ha Kopabnax ANA NOAHATUA TAMEsbIX FPY30B M AKOpPeW — npeacTtaBnfeT coboil LMANHAPUYECKUI
6apabaH c BepTMKanbHOM ocbio. lMpu BpaweHUn KabecTaHa Ha 6GapabaH HamaTbiBaeTcA Uenb, a
NPUKPENAEHHbIM K UEnM sSKopb NOAHMMAETCs BBepxX. MaTpoc paBHOMEpPHO BpaliaeT KabecTaH,
npuknagbisasa cnny 100 H K ero pyyke Ha pacctoaHmmn 1.5 m ot ocn. Onpegennte maccy NogHUMAemMoro
AKopA, ecan anametp bapabaHa kabectaHa paseH 0.6 m. TpeHWEM BO BCEX y3/1aX MEXaHM3Ma U MacCon
uenu npeHebpeub. YckopeHue cBob6oAHOro nageHvsa npumute pasHbim 10 H/kr. OTseT npuseaute B
KMAorpammax, okpyrivme go 6aukaliwero Lenoro.

PeweHue:

MycTb maTpoc coBepluna oamH o6opoT 6apabaHa. Torga npoaenaHHas um pabota pasHa (R — paauyc
b6apabaHa):

A=Fx*2nR

C Apyroi CTOpOHBI, rpy3 NoAHMMaeTCA Ha BepeBKe. MNpu ogHOM 060pOTe AKOPb NOAHANCA Ha BbicoTy (d
— AnameTp H6apabaHa):

H=mnd
A paboTa no noagbemy AKoOpA paBHa:
A =mgnd
MpupaBHUBan paboTbl, HAXOAUM:

F % 2nR = d=>m=
* -
I mgm m



(MOXHO  pelwunTb 4Yepe3 MNpPaBMAO MOMEHTOB, HenocpeacTBEHHO HapucosaB 6apabaH u
NPUKNAAbIBAEMbIE K HEMY CUJIbI).

OtBeT: 50 Kr

8 Knacc, 3agava 5, 9 Knacc, 3agaua 1, BapuaHT 2 [1nAa nogbema Begpa C BOAOW M3 Koaoaua 4acto
MCNONb3yeTcs KooAe3Hbll BopoT. OH npeactasnseT cobo fepeBAHHbIA LMANHAP Ha OCK, K KOTOPOMY
NpUKpenaeHa BepeBKa C BeApPOM. BopoT BpaliatoT NpuM MOMOLLM PYKOATKWU, MPUKPENSEHHOW K OCH
BopoTa. OnpeaenvTte, ¢ KAaKOW CUIOM HYXKHO BpallaTb PYKOATKY BOpoTa, YTobObl BbiTalwmTb Begpo ¢ 10
autpamum Boabl? AanHa pykoatkm 0.6 m, guametp unamHgpa sopota 0.3 m. TpeHMem B OCH BOPOTa U
Maccoi NycToro Beapa ¢ BepeBKoii npeHebpeub. MaoTHocTb Bogsl 1000 Kr/m>. YckopeHue cBo60AHOMO
nageHunsa npumuTe pasHbim 10 H/Kr. OTBeT npuseamnTe B HbIOTOHAX, OKPYrAMB 40 6AvKalLero uenoro.

PeweHune:
MycTb coBepwmnnu ogmMH obopoT BopoTa. Toraa npoaenaHHan pabota paBHa (R — gnrHa pyKosaTKu):
A=Fx*2nR

C Apyroli CTOpOHbI, Be4po NogHUMaeTCs Ha BepeBke. Npu ogHom 060poTe Beapo NOAHANOCH Ha BbICOTY
(d — gnameTp unamMHapa):

H =nd
A paboTa no nogbemy Beapa pasHa:
A =mgnd
MpupaBHMBas PaboTbl, HAXOANM:

mgd pVgd
F x 2nR = d=>F=——=—
" AR = mgn 2R~ 2R

(MOXKHO  pewnTb Yepes NpPaBMAO MOMEHTOB, HenocpeAcTBEHHO HapucoBas 6apabaH K

NPWKAaablBaeMble K HEMY CUJIbI).
OtBeT: 25 H

8 Knacc, 3agaua 6, 9 Knacc, 3agaua 2, BapuaHT 2 bpycok B popme napannenenmneaa sbicoton 20.5 cm u
C naowagbio OcHoBaHuA 132 cm’, cAenaHHbli U3 aepeBa NNOTHOCTblO 650 kr/m?, nnasaer Ha
NOBEPXHOCTU XWUAKOCTU NAOTHOCTbIO 1025 Kr/m® TaK, KaK nokasaHo Ha pucyHKe. BHyTpn 6pycka
HaxoauTcA Hebonbluana NosaocTb. Hangute obbem MOAOCTU, €CNM U3BECTHO, YTO OPYCOK MOrpykeH B
YWUAKOCTb Ha ry6uHy 11 cm. OTBET NpuBeauTe B CM>, OKPYI/IUB A0 GAMKAILLErO LEeNoro YucAa.

PeweHue:



Ycnoswue paBHoBecus Bpycka:
mg = Fypx
Macca Tena paBHa MPOM3BEAEHUIO MIOTHOCTM Tesla Ha ero ob6bem, M3 KOTOPOro BblYMTaeM 06bem
nonoctn. Macca BbITECHEHHOM XWAKOCTU e PaBHa MNOTHOCTU MKUAKOCTU Ha MOFPYXKEHHbIM B BOAY
ob6bem Tena. Torga nosnyyaem:
p-(HS —=V)g = pyhSg => p.HS — p.V = phS =>V = (H — p—”h)S

P
Otsert: 416 cm®.

8 Knacc, 3aaaua 6, 9 Knacc, 3agaua 2, BapuaHT 2 bpycok B dpopme napannenenunesa Bbicoton 19 cm 1 ¢
naowaapio ocHoBaHua 102 CMZ, cAenaHHbln 13 napadumHa nnoTtHocTbio 900 KI'/M3, naaBaeT Ha
NOBEPXHOCTM MWUAKOCTM nnoTHocTbio 1000 |<r/M3 TaK, KaK MOKa3aHO Ha pUCYHKe. BHyTpu OGpycka
HaxoAUTCA HebO/bLLION KYCOK UMHKa naoTHocTbio 7100 KI'/M3. Hangute maccy UMHKa, eCin U3BECTHO,
yTto BPYCOK MOrpy)KeH B XKMAKOCTb Ha rnybuHy 18 cm. OTBeT npuBeauTe B rpammax, OKpyrive A0
6AunKanwero wenoro.

iy

PeweHue:
Ycnosue paBHoBecus bpycKa (0603Hauum M — macca bpycka, m — macca meTanna):

Mg+mg—Fa=0
Macca Tena paBHa Npov3BeAEHWIO MIIOTHOCTM Tena Ha ero obbem, U3 KOTOPOro BbluMTaem 06beMm,
3aHMMaemblit MeTaslom. Macca BbITECHEHHOWM KMAKOCTM Ke pPaBHa MJIOTHOCTM KUAKOCTU Ha
NOrpy*KeHHblI B BOAY 06bem Tena. Toraa nonyvyaem:
m m Pr
o (HS——)g +mg = p,hSg => p:HS — p.— +m = p, hS => m(l ——) = pyxhS — p:HS
Pwu p

M pM

_ (pmh B pTH)S
T (1P
(1-59)
OtBet: 1051

8 Knacc, 3agava 7, 9 Knacc, 3agava 3, BapuaHT 1 JKcnepumeHTaTop rpeet "3aragoyHoe" BewecTso Ha
3N1EKTPONINTKE U CTPOUT rpaduK 3aBUCMMOCTM €ro TemnepaTtypbl OT BpemeHu. LleHa aeneHua no
rOpU30HTa/IbHOM OCK 5 MUHYT, No BepTMKanbHoM 25 °C. B xoae sKcnepMmeHTa BeLecTBO pacniaBuioch,
a uyepes HeKOTOpOe BpemMsa 3akuneno. B cnewke skcnepumeHTaTop 3abbin 3anMcaTb HayabHYHO
TemMnepaTypy BELLECTBa, HO 3aMOMHWA, YTO NepsBble 15 MUHYT MOLHOCTL HarpeBaTensn bbiia B 2 pasa
MeHblle, YeM BCe OCTasibHoe Bpemsa. [lomorute emy onpeaennTb Mo MMEIOWMMCA AAaHHbIM, BO CKOJIbKO
pa3s Tenno0eMKOCTb BELLECTBA B KUAKOM arperaTHOM COCTOSAHMKM 6onblue TEernJ0emMKOCTU BELLEeCTBA B
TBEPAOM COCTOAHMM. MpuBeaUTE OTBET, OKPYI/MB €ro A0 6aMKalLwero uenoro.
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PeweHune:

0O603HauMM LEeHY AeneHusa Mno ropusoHTanbHOM ocu dt, no BepTuKanbHoi — dT. CoobuieHHoe 3a
HEKOTOpOe BPEemsA KO/JIMYEeCTBO TEeMAOTbl PaBHO MNPOU3BEAEHMIO TEMJIOEMKOCTM Ha W3MeHeHue
TemnepaTtypbl (KoTopoe onpeaenseTca No ocM opamHaT). C Apyroi CTOPOHbI, Ta e TenjaoTa paBHa
NPOM3BEAEHUIO MOLLHOCTM HarpesaTensa Ha Bpems (onpegensercA no ocu abcumcc). Toraa MOXKHO
3anucarb:

Cl'ng=P1'2dt
C, - 4dT = P, - 3dt

3C; 2P
4c, 3P,
C, 9P,
C, 8P,

(ans peweHWs 3a4a4m 3HaTb LeHbl AeNeHMA He06A3aTeNbHO, LOCTAaTOYHO COCUMTATb KNETOUYKN Ha
rpaduke)

OtBerT: 2

8 Knacc, 3agava 7, 9 Knacc, 3agaya 3, BapuaHT 2 JKCnepuMeHTaTop rpeeT "3arafo4vHoe" BewecTBoO Ha
3NEKTPONANTKE U CTPOUT rpaduK 3aBUCMMOCTM ero TemnepaTtypbl OT BpemeHW. LleHa genenus no
ropmM3oHTabHOM OCM 5 MUH. B x04e sKcnepnmeHTa BeLLEeCTBO PacniaBUIoCh, a Yepes HEKOTOpPOoe Bpems
3aKkuneno. B crewkKe skcnepumeHTaTop 3abbln 3anucaTb LEHY AefleHUs No BepTMKaJbHOM Ocu, HO
3anoOMHWI, YTO NJaBaeHue Hadanocb npu 5 °C, a Kunexme npu 95 °C, a nepsble 15 MUHYT MOLLHOCTb
HarpesaTens 6bina B 3 pa3a MeHblle, YemM BCe OCTalbHOoe Bpema. [lomorute emy onpeaenuTb No
UMEIOLIMMCA AaHHbIM, BO CKOAbKO pPa3 TeM/N0eMKOCTb BellecTBa B YWAKOM arperaTHOM COCTOAHMM
60/blle TenJI0eMKOCTU BellecTsa B TBEPAOM coCcTosHUNU? MpuBeanTe OTBET, OKPYIrAnB A0 6anKanwero
uenoro.

PeweHue:

PelweHne aHanornM4yHo BapmnaHTy 1, 3a Tem UCKAKOHEHMEM, YTO NO MMEILWMMCA AaHHbIM onpeaenaem
UeHYy OeNeHNA WKaJsibl N0 TeMnepartype. OnAaTb Xe, CTPOro roeops, 3HaTb UeHy AeneHnAa He HYXKHO,
BaXXHbl /INLb YNCNO KNETOYEK U OTHOLLEHNE MOLLI,HOCTGVI.

OtBerT: 3



8 Knacc, 3agaya 8, 9 Knacc, 3agaua 4, BapuaHT 1 B yawwky MeTpu (CM. pUCYHOK) HaNUTbI BOAA U KULKUIA
napaduH, HaxogdAulMeca B TennoBom pasHoBecun npu 80 °C, macchbl BelLeCTB OAMHAKOBbI. Yaliky
OX/1AaXKAAT, CHUMAA MOKA3aHWA C NOTPY)XEHHOro B Hee TepMmomeTpa. YAesbHaa TensoTa naaBieHuAa
Nbaa 3.3-10° Dox/Kr, yoenbHas Tennota nnasneHua napaduHa 1.65-10° DoK/Kr. YKaxkute Homep
rpadmka, NPaBUAbHO OMUCbIBAIOWLErO M3MEHEHME TEMMEPATYpPbl CO BPEMEHEM, €C/AU U3BECTHO, YTO
CKOPOCTb Ten00TBoA4a bbl1a NOCTOAHHA.
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PeweHune:

Yawka Metpn obecneumBaeT OOblIylO MAOWAAb KOHTaKTa MeXay BOAOW M napaduHOM, 4TO
obecneymBaeT, YTo NPU 3aMepP3aHUMN OHON U3 KOMNOHEHT rPasycHUK OyaeT NOKasbliBaTb HEM3MEHHYIO
Temnepatypy. osTomy npaBuabHbIM rpaduKk nnbo Ne2, nnbo Ned. [anee, NOCKOAbKY TensoTa
naasaeHua nbga B 2 pasa b6osblue, Yem y napaduHa, TO C y4eTOM OOUHAKOBbLIX Macc 0b6omx BellecTs
BOoZa OyaeT 3ameps3aTb AOJblle, YeM A0 3TOro 3ameps3an napaduH. MosTomy npaBubHbIA OTBET —
rpadmk Ned,

OtBer: rpaduk No4

8 Knacc, 3agaua 8, 9 Knacc, 3agaua 4, sapuaHT 2 B yawke MeTpu (CM. PUCYHOK) HaxoaaTcs Néa u
napaduH B Tens0Bom pasHosecum npu —30 °C, macchl BewecTB 0AMHaKOBbI. YallKy HarpesatoT, CHUMas
NOKa3aHMA C NOrpyXeHHOro B Hee TepmomeTpa. YaenbHaa TenaoTa NAasBAeHUA Abja 3.3-10° [x/kr,
yAenbHas TennoTa nnasneHua napaduHa 1.65-10° Dox/Kr. YKaskuTe Homep rpaduka, NpaBuIbHO



OonucbiBakOLWEro UsmeHeHne TemnepaTtypbl CO BpemeHem, eC/n n3BeCTHO, YTO CKOPOCTb NoaBOAa Tenna
6bl71a NOCTOAHHA.
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PeweHue:
PelweHwne aHanormyHo BapuraHTty 1, NnpaBuabHbIN OTBET — rpadmK No3.
OtBer: rpaduk No3

9 Knacc, 3agava 5, 10 Knacc, 3agava 1, BapuaHt 1: [lBa Tesna 04HOBPEMEHHO CTapToBaAM U3 O4HOM
TOYKKN U ABUXKYTCA BAONb OCK X. [padMK 3aBUCMMOCTU NPOEKLMM CKOPOCTU NEepPBOro Tesia N3obparkeH Ha
PUCYHKE KpacHOM NMHWEN, a BTOpOro Tesia — cuMHel. LleHa aeneHua no ropusoHTanbHom ocn 1 ¢, no
BepTUKanbHOM 1 m/c. M3 npuBeaeHHbIX HUMKE YTBEPIKAEHUI BbibepuUTe BCe NPaBU/IbHbIE:
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a) NyTb, NPONAEHHbIV 2 TeNlomM 3a 12 ¢, MeHblUe NyTH, NPoAeHHOro 1 Tenom 3a TO »Ke Bpems

6) npoeKkuma ckopoctu 1 Tena 6bina 6obLIE NPOEKLMN CKOPOCTU 2 Tena He meHee 7 €

B) moAynb ckopocth 1 Tena 6bin 60Mblle MOAYNS CKOPOCTM 2 Tena He MmeHee 7 C

r) 1 Teno MeHAN0 HanpaBAeHUe ABUKEHUS

A) uepes 9 c nocne Hayana ABUMKEHUA KOOPAMHATa 2 Tena MeHblUe, Yem KoopauHata 1 Tena
OTBeT: 3, B, T

9 knacc, 3agava 5, 10 knacc, 3agaya 1, Bapuant 1: [lga Tena oAHOBPEMEHHO CTapTOBa/M U3 OAHOM
TOYKM U ABUKYTCA BAOb OCU X. [padmK 3aBUCUMOCTM NPOEKLMU CKOPOCTU NEPBOTO Te/la M306pakeH Ha
PUCYHKEe KpaCHOW NUHMEeR, a BTOpPOro Tena — cuHel. LleHa geneHnsa no ropmsoHTanbHoi ocu 1 ¢, no
BepTUKanbHOM 1 m/c. M3 NnpuBeAEHHbIX HUXKE YTBEPKAEHWI BbibepuTe BCe MPaBUJIbHbIE:
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a) NyTb, NPONAEHHbIV 2 TesloM 3a 12 ¢, MeHblUe NyTH, NPoiAeHHOro 1 TeNoMm 33 TO »Ke Bpems
6) NnpoeKkuma ckopocTh 1 Tena 6blaa MeHbLIE NPOEKL MM CKopocTH 2 Tena 6onee 5 ¢

B) MoZynb ckopocTu 1 Tena 6bin 6oblue Moayns ckopocTu 2 Tena He meHee 10 ¢



r) 1 Teno meHAN0 HanpaBaeHUe ABUKEHUS
4) yepes 10 c nocne Havyana ABUKEHMA KoopamMHaTa 2 Tesla MeHbLUe, Yem KoopanHaTa 1 Tena
OTBeT: a, B, T

9 Knacc, 3agava 6, 10 knacc, 3agaya 2, BapuMaHT 1 MapLupyT CKOPOCTHOro noesaa COCTOUT 13 3 y4acTKOB
OAMHAKOBOM A/IMHbI. Ha nepBom y4yacTke noess, ABUXKETCA PaBHOYCKOPEHHO, Ha BTOPOM — PaBHOMEPHO
C HabpaHHOM Ha MNEepPBOM Yy4aCTKe CKOPOCTbl, Ha TPEeTbeM — TOPMO3UT [0 MOJHOW OCTAHOBKW.
OnpepennTe CpeHIO CKOPOCTb NOE34a Ha BCEM MyTH, EC/IN EF0 CPEAHAA CKOPOCTb Ha NEPBOM y4acTKe
cocTtasnana 50 KM/4, a MOAYNN YCKOPEHNA HA NEPBOM M TPETbeM yyacTkax paBHbl. OTBET npuseanTe B
KM/4, OKpyrnus Ao 61u»KaiLlero Lenoro.

PeweHue:

0O603HauMMm Becb NyTb 3a S, MOAY/b YCKOPEHUA 33 0, BPEMA ABUMKEHUA Ha KaXKAO0M M3 y4acTKoB 3a ty, t,
un t3. CpegHAsn CKOPOCTb Noe3aa Ha BCem nyTu:

S

Vop =T
Pttty + g

MOCKONIbKY MOAY/1b YCKOPEHUA U OJINHbI Y4aCTKOB Pa3roHa M TOPMOXEHUA PaBHbl, TO

t; =t3
[na nepBoro y4actka MOXKHO 3anucatb:
S atf
37 2
CKOpOCTb Ha BTOPOM y4yacTKe:
v, = aty
MyTb ANA BTOPOro yyacTka:
§ = at,t,

MoacTaBnMm BblparkeHMA 4N1A TPETU NyTU N3 NepBOro yvacTka:

at? t
at,t, = Tl =>t, = 51

MoacTtaBnsaem BbipaXKeHUA ANA BPeMEHU B BblparkeHue ana cpe,a,Heﬁ CKOpoCTH:
S 2S

153

Vp=—F—— =7
h+d+t Oh

Mo ycnosua gaHo:

S _ 50
T KM /4

OTKyAa nosly4aem OKOHYaTe IbHbIM OTBET B 60 Km/u.
OtBert: 60 KM/u.

9 Knacc, 3aaava 6, 10 Knacc, 3aaava 2, BapuaHT 2 MapLupyT CKOPOCTHOIO Noe3aa COCTOUT 13 3 y4acTKOB
OAMHAKOBOM A/IMHbI. Ha nepBom y4yacTKe noess ABUXKETCA PaBHOYCKOPEHHO, Ha BTOPOM — PaBHOMEPHO
C HabpaHHOW Ha MNepBOM Y4YacTKE CKOPOCTbIO, Ha TPETbeM — TOPMO3WT A0 MNOJIHOM OCTaHOBKMW.



Onpenenvte CKOPOCTb Moe3ga Ha BTOPOM y4yacTKe NyTW, eCAM ero CpefiHAA CKOPOCTb Ha BCeM MyTu
coctasuna 120 Km/u, a moaynu YyCKOPEHMA Ha NMepPBOM M TPETbeM yyacTKax paBHbl. OTBET npuseauTe B
KM/u, OKpyrnus Ao 61u»KaiLlero Lenoro.

PeweHue:

0O603HauYnMM Becb NyTb 3a S, MOAY/1b YCKOPEHUA 33 0, BPEMSA ABUMKEHUA Ha KaXKA0M M3 y4acTKoB 3a ty, t,
n t;. CpeaHAA CKOPOCTb NMoe3Aa Ha BCem MyTu:

S
Vpp=—"T——
Pttty + iy

nOCKOIIbe MOAYyNb YCKOPEHUA U OJ/INHbI YH4aCTKOB pa3roHa h TOPMOXEHUA PaBHbI, TO

ty =13
[nA nepBOro y4acTtka MOXKHO 3anmncaTb:
S atf
37 2
CKOpOCTb Ha BTOPOM Yy4acTKe:
v, = aty
MyTb oNA BTOPOro yvyacTtka:
S
— = atqt,

3

MoacTaBnMm BblparkeHMA 4N1A TPEeTU NyTU M3 NepBOro yvacTka:

at?
at1t2 = T => tl = t3 = 2t2

MoacTtasnaem BbipaXKeHUA ANA BPeMEHU B BbiparKeHue ana cpe,a,Heﬁ CKOpOCTH:

_ S _15_120
Yo T ot +t, +2t, 5t KM/

HeobxoaAMMO HaliTU CKOPOCTb Ha BTOPOM yYacTKe MyTu:

S 200
T KM /4

Otsert: 200 KMm/y

9 Knacc, 3agaua 7, 10 Knacc, 3agaua 3, BapuaHT 1 3aBepLUnB YepTeXK ONTUYECKON CXeMbl MPOBEAEHHOro
SKCMepMMEHTa, YYeHbl OCTaBW/ ero Ha NoAOKOHHUKe. losvBas UBETbl Ha cAedyloWMiA OeHb, OH
C/ly4aliHO 33U YepTeX BOAOM, B pe3ynbTaTe Yero 4acTb IMHUI CMbliack. Momorute emy BOCCTaHOBUTb
yepTex, onpeaenns GoKycHoe paccTosiHMe AuH3bl. OTBET NpuBeAUTE B CAaHTMMETPAX, YYMTbIBas, yTo
OAHa KNeTKa COOTBETCTBYET 1 cCaHTUMETpY.
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PeweHune:

MOCKONbKY NMH3a paccenBaloLLas (CornacHo cXxeme), To ypaBHEHME TOHKOM /IMH3bI ByAeT 3anMcaHo Kak:

1 1 1

F d f
rae d — pacctosaHune oT 06beKTa A0 AMH3bI, f — paccToAaHMe OT u3obpaxkeHusa 4o NUH3bI, F — poKycHoe
paccToAHue. PaccenBaloWwan AnH3a AaeT MHUMOE yMeHblleHHoe n3obparkeHne, nostomy 60/bluas U3
CTPENOK — 3T0 06BEKT, MeHbLUanA — 3obparkeHue. Torga, CornacHo pUCyHKy d=6, f=4 n F=12 cm.

(3agauy MoKHO pewnTb rpaduyeckmn, akKypaTHO BOCMPOU3BeaA X04, IydYel No KNeToYKam).
OtBert: 12 cm.

9 Knacc, 3agaua 7, 10 knacc, 3agava 3, BapuaHT 2 3aBepLUMB YEPTEXK ONTUYECKOM CXeMbl NPOBEAEHHOTO
3KCMEPMMEHTA, Y4YeHbI OCTaBUA ero Ha NOAOKOHHMKe. MMonmBas LBETbl Ha Caegylowuii OeHb, OH
CNYYaMHO 3a/UN YepTeX BOAOM, B pe3ynbTaTe Yero YacTb JIMHUMA CMblack. [TomoruTe emy BOCCTaHOBUTb
yepTex, onpeaenms GOKycHoe pacctoaHuMe nuH3bl. OTBET NpuBeANTE B CAaHTUMETpPaX, Y4YMTbIBas, YTo
OfHa KNeTKa cooTBeTCTBYeT 1 caHTUMETpY.

J /
)

\

nOCKOIIbe JIMH3a paccenBatollan (COI'I'IaCHO CXEME), TO ypaBHEHUE TOHKOW /IMH3bI 6y,u,eT 3aMNnCaHO KakK:

1 1 1

"F d f



Fne d — pacctosaHne oT obbekTa A0 AMH3bI, T — paccToAaHMe OT n3obpakeHMa Ao AnH3bI, F — doKycHoe
pacctosiHMe. PaccenBatowwan ANH3a AaeT MHUMOE YMEHbLUeHHOe M306paxkeHne, nostomy 6onblias 13
CTPENIoK — 3TO 06BEKT, MeHblLUan — n3obparkeHune. Toraa, cornacHo pucyHky d=15, f=6 n F=10 cm.

(3agauy MoXKHO pelwmnTb rpadUyecKkmn, akkypaTHO BOCNPOM3BEASA XO4, Iy4en No KAeTouKam).
OtBeT: 10 cm.

9 Kknacc, 3agava 8, 10 knacc, 3agaya 4, BapuaHT 1 Ha cxeme un3obpaxkeHa aneKkTpuyeckasa Uenb
MOCTOSHHOIO TOKa C MOAK/NIOYEHHOM JflaMnoykon R;, pesuctopamu R, Rs;, R; n amnepmetpom.
Onpepenvute MOLWHOCTb, BbIAENAEMYIO Ha AMMOYKE, €CAM aMMNepMeTp NoKasbiBaeT TOK B 6 A. OteeTt
npuBeanTe B BaTTax, OKPYrIune 40 6AnKanLwero wenoro.

R,=2 Om
A
R,=12 Om
! oY 3
22 &
& O
<
PeweHue:
Bblp,enﬂemaﬂ Ha 1aMnNOoYKe MOLWHOCTb paBHa:
P =U?/R,

YT106b! HANTU MOLLHOCTb, HEOBXOAMMO HAUTU HanpAXKeHue Ha namnoyke. OHo 6yaeT paBHO
HanpAXXeHWUI0 Ha YYacTKe LLenu ¢ amnepmeTpom 1 TpeMa CONPOTUBEHUAMM:

U=IR'
TOK B 3TOM y4acCTKe Ham M3BECTEH, HYXHO HalTK conpoTueaeHne R’
ConpoTtusneHusa Rz u Ry coeauHeHbl napannensHo, R, — nocnegosatenibHO ¢ HUMU. [MosTomy

conpoTtmneBaeHmne 3Toro y4aCtka paBHO:

R, =R2

—+

(1+1)_1—40
R, Ry

Tor,a,a HanpAaxeHume
U=IR"=6[A] 4 [Om] = 24 B

M moLwHOCTb

OtBerT: 48 BT

9 Knacc, 3agauva 8, 10 Knacc, 3agaya 4, BapuaHT 2 Ha cxeme M306parkeHa 3/NeKTpuYecKas Lenb
NMOCTOSIHHOTO TOKA C MNOAKNIOYEHHOW Jfamnoykon R;, pesuctopamu R, Rz R; v amnepmeTpom.
Onpegenvte MOLWHOCTb, BblAENAEMYO Ha NTAMMOYKe, ec/in amnepmeTp noKasbiBaeT TOK B 4 A. OTBeT
npueBeanTe B BaTTax, OKPYr1vMB Ao 6anKanwero uenoro.



R;=50m ,8\ 1 4%?
| 0 5 )

PeweHue:
BbigenAaemasn Ha 1aMMnoYKe MOLHOCTb PaBHa:
P = UZ/R1

YT106bl HANTM MOLLHOCTb, HEOBXOAMMO HAMTK HaNpPsAXKeHMe Ha Namnoyke. OHo BbyaeT paBHO
HaMNPAXKEeHUIO Ha y4acTKe Lenm c amnepmeTPoM U TPEMA CONPOTUBAEHUAMM:

U=IR
TOK B 3TOM y4yacTKe HaM M3BECTEH, HY}KHO HallTK conpoTueneHue R’.

ConpoTuenenuna R, n R, coegmHeHbl nocnenosaTtesibHo, R; — napanienbHo ¢ Humu. Nostomy
COMPOTUBNEHME 3TOrO YYacTKa pPaBHo:

R’—( ! +1)_1—( : +1)_1—750
“\R,+R, R/ “\1z+18710) 7M™
TOFAa HanpAaxeHume

U=IR" = 4[A] * 7.5 [Om] = 30 B

N mouwHocTb

Otsert: 180 Bt

10 knacc, 3apgaua 5, 11 Knacc, 3agava 1, sBapuaHTt 1 VIameHeHne COCTOAHUA MAEaIbHOro 04HOAaTOMHOIO
rasa B Kosimyectse 1 monb NPOUINIOCTPMPOBAHO Ha rpaduKe. M3BECTHO, UTO B pesy/bTaTe npouecca 1-3
BHYTPEHHAA 3HEprua rasa mMameHuaacb Ha 4986 LK, gaBAeHWEe YBE/MYMIOCH B 2 pa3a, a KOHEeYHbIn
obbem OKasancs paBeH HayanbHomy. Onpegenute HayaslbHylO TemnepaTypy rasa. YHuBepcanbHas
rasosas nocroaHHaa pasHa 8.31 [x/(monb-K). OTtBeT npuBeaute B KeNbBUHAX, OKPYrAve A0

6auKanLLero Lenoro.



PeweHune

Mpouecc 1-2 nsobapuyeckunii:

P1=DP2=PD
n3 ypaBHeHuns MeHaeneesa-KnanenpoHa:
i Ty
v, T,
Mpouecc 2-3 N30TepMMUYECKUN:
p2V2 = p3V3

Mo ycnosuio umeem:
V,=V;P; =aP,
MopacTaBum B ypaBHeEHME A1 npouecca 2-3 ¢ y4eTOM YC/I0BUS 3a4a4u:
pV, = apV3 =>V, = alV; = al;
MopacTaBum Nosy4eHHOE BbiparkeHWe 418 06bemMoB B ypaBHeHMe A npouecca 1-2

V. V. T
_1:_1:_1:>T2 :a’[‘l
Vo aVy T,

BHyTpeHHFIFI HEePrna naeasibHOro 04HOAaToOMHOIO rasa U3SMeHAETCA TOJIbKO B npouecce 1-2
3 3 3
AU].Z = dU = EVR(TZ - Tl) = EVR(aTl - Tl) = EVRTl(a - 1)

OTclofa onpeaenvm HayabHY0 TemMnepaTypy rasa:

;o 24U
17 3yR(a—1)

OtBerT: 400 K



10 Kknacc, 3apgaua 5, 11 Knacc, 3agayda 1, BapuaHT 2 VIameHeHne COCTOAHUA MAEaIbHOro 04HOATOMHOTIO
rasa B Kosanyectse 1 Mmonb NPOUNNIOCTPUPOBAHO Ha rpadumke. U3BecTHO, YTO B pe3ysabTaTte npouecca 1-3
BHYTPEHHAA 3HEeprua rasa uameHunacb Ha 9972 K, obbvem rasa ysennumnaca B 3 pasa, a KOHeYHoe
JaBfieHne OKasanocb paBHO HayasnbHomy. Onpegenute HayaNbHYIO TemnepaTtypy rasa. YHuUBepcanbHan
rasosas noctosHHaa pasHa 8.31 [Mx/(monb-K). OTtBeT npuBeautTe B KeNbBUHAX, OKPYrAve A0
6nunxKalwero uenoro.

T ... . 3

PeweHune

Mpouecc 1-2 — usotepmuueckunin Ty = T,. U3 ypaBHeHuA MeHaeneeBa-KnanepoHa nmeem:

p1Vi = p.V>
4 =p,V
P1 a D2
b1 = ap;

Mpouecc 2-3 n3oxopHbIn, Yepes yp M.-K. nonyyaem:

Pz _P3

T; T;
Mo ycnosuto:

b1 = D3
Moacrtasum:

a
Po_Pi__P2_ b2

= =2 =>aT,=T
T, T3 T, T, 2003

BHyTpeHHﬂH 9Heprma oA4HOATOMHOrO ra3da USMeHAETCA TO/IbKO Ha y4acCTKe 2-3:
3 3
AU23 = dU = EVR(T:; - Tz) = 5 VR(a - 1)T2

M Torpa:

2dU

T =T, = —
P72 7 3yR(a - 1)
OtBerT: 400 K

10 Knacc, 3agaua 6, 11 Knacc, 3agaua 2, BapuaHt 1 ['B803ab maccoi 1 r 3abuMT B 3aKpenieHHyto 4OCKY, He
[0 KOHUA, HO TaK, YTO ero OCTPblA KOHEeL, BbIXOAWUT C APYrod CTOPOHbI AOCKM. YTOObl HayaTb ero



BbITaCKMBaTb, He0bXxoAnMMO 6b110 6bl TAHYTL € cunoi B 80 H. Ha CKO/IbKO MMAIMMETPOB OMNyCTUTCA
LWAANKa 3TOro rBO34A, €C/M NO HEMY YAAPUTb MOIOTOYKOM maccoi 200 r co ckopocTbio 3 m/c? CumTarts,
YTO MOJIOTOYEK Ha rBO34b OMYCKAlOT C MOCTOAHHOM CKOPOCTbIO, @ Mocae yAapa OHW ABMMKYTCA Kak
eanHoe uenoe. OTBET OKpYrAnTe 40 BAnNKaMWero Lenoro.

PeweHune:

3anuwem 3aKoH COXpaHeHUNA nmnynbcCa ANA reo3ga 1 MOJIOTOYKa:

M

Mv = M ’:> N
v=(m+ M)v v m+MU

KnHeTnyeckasa aHeprma reo3gAa U MoI0TOYKa NOMAET Ha PaboTy CMAbI TPEHUS:

(M +m)v'?
. eh
Cwna TpeHus gaHa no yciosuio. Boipaxkaem Al:
(M +m)M?v? M?p?

Al = =
2F,(m+ M)?  2E,(M +m)

Otser: 11.19211 mm

10 knacc, 3apaua 6, 11 Knacc, 3agaya 2, sapmaHT 1 [10TONOK B capae caenaH M3 AepeBAHHbIX AOCOK. B
OAHY M3 AOCOK CHU3Y BepPTMKa/NbHO 3abuT reo3ab maccoi 0.5 r, He 40 KOHLA, HO TaK, YTO ero ocTpbii
KOHeL, BbIXOAMUT C APYroi CTOPOHbI A0CKK. Mocne yaapa moaoTkom maccoit 300 r co ckopocTbio 2 m/fc
reo3fb NOrpysnacs B AOCKY Ha 5 mm. OnpegenmTe MakCMManbHYH Maccy rpy3a, KOTopblli MOXHO 6blno
6bl NOABECUTL 3a LUAAMKY 3TOTO rBO34A. YCKOpeHue cBOBOAHOMO mageHus npumute pasHbim 10 m/c’.
CynTaTb, YTO MOJIOTOMEK HA FBO3Ab OMYCKAOT C MOCTOAHHOM CKOPOCTbIO, @ NOCAE yAapa OHWU ABUXKYTCA
Kak eaunHoe Lenoe. OTBET NpUBeAUTE B KUIOrPaMmMaXx, OKPYr/ine 40 6anxKanwero Lenoro.

PeweHune:

3anuwem 3aKoH COXpaHeHnA nMmnynbCa ANA reosga U MOJIOTOYKa:

M
Mv=m+Mv =>v' =—v
( ) m+M

KnHeTnyeckan aHeprua reo3ga u Moa0TOYKA I'IOIZLI,E‘T Ha pa60Ty CUNbl TPEHUA:

(M +m)v'?
= Fyhl
OTCIOp,a HaXo4aum Cuny TpeHuA:
M +mw? (M +m)M*Pv?  M*v?
™ 2Al T 20Ml(m+M)2 T 2Al(M +m)

3Ta cuna TpeHua byaeT paBHa MakCMMaibHOMY BECYy, KOTOPbIN MOMKET BblAeprKaTb rBo3ap. Moatomy
MCKOMaA MaccCa paBHa:
M?v?
my—=———
07 20I(M + m)g

OtBeT: 11.98=12 Kr

10 Knacc, 3agauva 7, 11 Knacc, 3agaya 3, BapuaHT 1 [ns Toro, 4tobbl n3berkaTb CTOIKHOBEHMA C
KOCMMYECKMM MYCOPOM, KOCMOHaBTaM OpbuTanbHOM CTaHUMWU NPULLSIOCE U3SMEHUTb OPOUTY CTaHUuK. B



pe3ynbTate MaHeBPOB pPaAMYyC KPYyroBon opbutbl yBennumaca Ha 35 KM. Ha CKO/IbKO NpoueHToB
YMEHbLUMNOCL YCKOpeHWe cBOOOAHOrO NageHus Ha BbicOTe HOBOW OpOWUTLI, €can Ha BbicOTe A0
MaHeBpOB OHO cocTasnano 8.7 m/c% a nepuog obpalieHma ctaHumMmn BoKpyr 3eman 6bin 5570 ¢? OTteet
npuBeanTe B NPOLLEHTAX, OKPYIrAUB A0 BMKaiLero uenoro sHayeHums.

PeweHune:
BblipaxeHue Ans LeHTPOCTPEMUTENIbHOTO YCKOPEHUA (OHO e YCKopeHue cBOBOAHOro naaeHusa):
v? R v?
go = au =—=> 0=—
Ry Yo

CKopocTb 06palleHMa BOKPYr 3eMn cBA3aHa C NepMOoAOoM:

_ 27TRO
VT
OTKyaa umeem:
412 R3 goT?
O=W=>RO=4—7T2~’Y6837.1KM

Csasb YCKOpeHUA CBO60,EI,HOI'O nageHnAa c pacCtoAHneEm 40 UeHTpa 3emnn n maccoii 3emnu:

M

RZ
Ha HoBOWM BbicOTE:
R = RO + h
2 2 R§ M
g(RO + h) =goR5 =>9g =90 * (RO n h)2 9o " il 8,6116C—2
1 +R—
0

M OKoH4YaTeNbHbI OTBET:

100% * (1 —i) ~ 1%
Yo

OtBeT: 1%

10 knacc, 3agava 7, 11 knacc, 3agava 3, BapmaHT 2 Kocmuyeckoe Teno BpalLaeTcs No Kpyroson opbure
BOKpPYr 3emnu ¢ nepnogom 5690 c. YckopeHue cBob04HOIo nageHna B rpaBMTaLMOHHOM NoJsie 3eM/M Ha
BbiCOTe 0p6UTbLI Tena cocTasnfeT 8.4 M/c’. Ha CKOIbKO HYXHO YBENNUYUTbL BbICOTY OP6UTHI BpaLLEeHMs
Tena, 4tobbl yckopeHne cBoboaHOro NafeHus yMeHbLMAOCh Ha 5%? OTBeT NpMBeanTe B KUJIOMETpaX,
OKpYrAunB g0 6MKaNLWero Lenoro.
PewweHue
BblparkeHue ANs LEeHTPOCTPEMUTENIBHOIO YCKOPEHUA (OHO XKe YCKopeHne cBobogHOro nageHus):

v? v?

0= Ro ° 9o

CKopoCTb 06paLLeHMa BOKPYr 3eMAu CBA3aHa C NePMOLOM:

2R,
T

v =

OTKyaa umeem:

4Am?R? s goT?

R, = = =
07 goT? 07 42




CBA3b yCKOpeHMA cB06OAHOro NafeHnn ¢ PacCcTosHMEM A0 LeHTpa 3eMan U Maccoit 3emnu:

M 2
gO = GF=> gORO = GM
0

Ha HoBoOW BbiCOTE:

R = RO + h
(Ry + h)? R2 => R !
= = = *—_— = —_—
g\ Ko Jolo g =Y9o (R + h)? do (1+£)2
Ry
OTctoga Bblpaxkaem U3meHeHue BbICOTbl 0pbuThI h:
TZ
=2 (|2
4n? * | g
M3BeCTHO, UTO
1
(1_£):a=>£=1—a= %o
Yo Yo 1-a

OTKyaa

OTBet: 179 Km

10 knacc, 3agava 8, 11 kKnacc, 3agaua 4, BapmaHT 1 [MpoTexHWYecKMi cHapsg Obln 3anyLwieH
BEPTUKA/NbHO BBepX. M3-3a HeuMcnpaBHOCTM BMECTO KpPacoyHoro ¢eiepBepka B BepXHEn Touke
TPaeKTOpMM CHapada Ha BbicoTe 4 KM ero pasopBa/io Ha ABa OCKOIKa maccamu 3 u 2 Kr. Onpeaenunte, Ha
KaKOM pacCTOAHUW Apyr OoT Apyra NPuU3eM/IUIUCb OCKOJIKM, €CIM MX CKOPOCTU Cpasy nocsie B3pbiBa
MMeJIN TONIbKO rOPM30HTa/IbHbIE COCTABAAIOWME, @ UX NOJIHAA MeXaHUYecKan SHepPrus B 3TOT XKe MOMEHT
coctanana 350 KA. YCKOpeHue cBOBOAHOMO NajeHuUs NPUHATL paBHbiM 10 m/c’. ConpoTusneHnem
BO3A4yxa npeHebpeyb. OTBET NpuBeAUTE B KUIOMETPAX, OKPYrAnB 40 6MKaLWero Lenoro.
PelwweHue:
TaK Kak cHapsa/, pa3pbiBaeTcsa B HauBbICLLIEM TOUYKE TPAeKTOPUM, ero CKOPOCTb B 3TOT MOMEHT paBHa 0.
3anucbliBaeM 3aKOH COXPaHEHWUs UMMNYbCa OCKOJIKOB A0 W Cpasy noc/ie B3pblBa:

mq

0=p1 —p2 =>mMV =MV, => Vv, =—7;

m;

MonHaa mexaHW4YecKan sHepr1a OCKONKOB Cpa3y Noc/e B3pbiBa
mﬂ’% mzvz2

2 2

EHOJIH = EKI/IH + El'[OT = + (ml + mZ)gH

EKI/IH = Er[om-[ - EI'IOT = EHOJIH - (ml + mz)gH;

2 2 2 2 2
mqvy myv; mqvq m, my 2 myvy my
EKHH = = 2 vy = (1 + )
2 2 2 2 mj 2 m;




X1 =vty, =H——-

X =1J2t,y2 =H-——

B TouKe nageHua KoopanHaTbl y paBHbl 0, OTCIOAa HaxX04AMM BbipaykeHue ANA BpeMeHU noserTa,
ofMHaKoBoe A/18 060MX OCKONKOB:

MoacTaBum NonyYeHHOe 3HaYeHNe BpeMeHN A1A HaX0XAeHUA PacCTOAHMA MeXAy TOYKOM NajeHua 1
TOYKOW CTapTa A1 060UX OCK/IOKOB:

2E. 2H my my  2H my 2E, 2H

X =Vt= |[————, Xy = — Ut =—V [—=— [ ——————
(o) 8 T T o T [ ) 4
2 2

PaccTtoaHMe mexay To4KaMu NageHnA OCKONKOB onpeaenaeTca Kak Cymma KOopamHarT:

Z(Ef - (my +7:ZZ)QH)2—H(1 +%)
m1 (1 +m_2) 'g 2

L=x1+x2=

OtBeT: 14 Km

10 knacc, 3agava 8, 11 Knacc, 3agaya 4, BapmaHT 2 [lMpPOTEXHWYECKMI cHapsag 6bin 3anyuieH
BEPTMKANbHO BBepX. WM3-3a HeMcnpaBHOCTM BMECTO KpacouyHoro d¢eliepBepka B BEpXHeEN ToOuKe
TPaAeKTOpUM CHAPALA ero pa3opBasio Ha ABa OCKOJIKa Maccamu 3 n 2 Kr. Bnocneactsmm OCKOMKM HALAK
Ha paccTosaHuM 6.5 KM apyr oT gpyra. OnpeaenvTte, Ha Kakol BbICOTE NPOM30LLIEN B3PbIB, EC/IN CKOPOCTHU
OCKOJIKOB Cpa3y Mnocne B3pbiBa MMENIM TO/IbKO FOPU3OHTA/NbHbIE COCTABAAKOLWIME, @ UX CYMMapHas
KMHETUYECKan 3Heprua B 3TOT MOMEHT 6bina paBHa 34 KAK. YcKopeHMe cBO6OAHOro nageHus NpUHATb
paBHbiM 10 m/c’. ConpoTuBieHMEeM BO3ayXa NpeHebpeyb. OTBET NPUBEAUTE B KMAOMETPAX, OKPYInB
[0 6nKalwero Uenoro.

PeweHune:
TaK KaK CHapAg, pa3pbiBAeTCA B HaMBbICLIEN TOYKE TPAEKTOPUM, €ro CKOPOCTb B 3TOT MOMEHT pasHa 0.
3anucbiBaemM 3aKOH COXpPaHEHUA MMMYbCa OCKONKOB A0 M Cpa3y Nnocse B3pbiBa:

my

0 =p1 —p2 =>mv; = myv, =>7, = %1
2

KnHeTnyeckana aHeprua OCKOIKOB Cpa3y Nocse B3pbiBa

mv{  myvi  omyvi mymi , m1v1

E. . = - i lle 1+
o =t 2 ToamziT a+ 2)




X1 =vty, =H——-

X =1J2t,y2 =H-——

PacctoaHue mexay TO4KkamMmum nageHnAa OCKOJIKOB AaHO Mo yC/10BUIO:
L:x1+x2 :t(vl‘l'vz)
OTCIOAa MOXeM onpeaenntb BpeMA NoseTa:

L

t=———
(v1 +v3)

B TouKe NageHus KoopanHaThbl y pasHbl 0, OTCOA4a Hax0AMM BblpayKeHne A/1A BbICOTbl, Ha KOTOPOM
npousoLuen B3pbiB:

my
H_th_ gLZ _gLZ 1 3 gLZ 1 B gLZ m1(1+m—2)

T2 2wy tvy)? 2v12( m1)2 - 4Egm my\2 A4E, my\2
1+— —m(1+—) o (1+—)

m my m m

2 m (1 + m ) 2 2

_ gL?  mym,
4E](HH (ml + mz)
OTtBeT: 4 Km

11 kaace, 3aga4a 5, Bapuant 1 3apsxeHHas nbianHKa maccoit 5-107% kr u 3apagom 8-107*° Kn
OBVXKETCA B MPOCTPAHCTBE C MOCTOAHHOW CKOPOCTbIO. B MpoOCTpaHCTBE Ha KOPOTKMIN MPOMENKYTOK
BPEMEHM BK/IIOYAIOT OAHOPOAHOE MarHWTHoe nosie C uHAyKkumei 1 Ta, nepneHamMKynsapHoe
HanpaBAEHUIO ABUNKEHMA YacTuubl. Onpegennte MUHUMaNbHOE BPEMA, B TeUYeHMe KOTOPOro AO0J/IMHO
6bITb BK/IOYEHO MoJie, 4TOBbl HanpasieHMe ABUMKEHWUA YaCTULbl OTKIOHUIOCH Ha yron 45 rpagycoB oT
nepsoHavyanbHoro. MbiIMHKA ABUXKETCA B BaKyyme, CMIOM TaxecTu npeHebpedyb. OTBET npueeauTe B
MUANUCEKYHAAX, OKPYrAnB Ao 6auKaiwero uenoro.
PeweHue:
Ha wu4acTuuy, ABMXyLLylOCA B MarHUTHOM Mose Aeicteyer cuna JlopeHua, HanpaBaeHHas
nepneHAMKYAAPHO HaNPaBAEHUIO ABUMKEHUA:
F, = quB
Mog AeicTBMEM 3TOM CMAbI YacTMLa ByaeT ABUraTbCA MO OKPYMKHOCTM, cuna JlopeHua byaeT paBHa
LLeHTPOCTPEMUTEIbHOM cune:
2
E,=maya, = -

3anucbiBaem BTOpOﬁ 3aKOH HbloTOHa:
2

B >mv B
_— ’U = —
mT 1 r 1

BcnomnHaem cBA3b IMHENHOM CKOpoCTn “n LI,MK}'IVI‘-IECKOVI 4acToTbl:

v=wr
MoacTaBnsem, HaxoAUM LMKJAUYECKYIO YacToTy:
mwr
=qB=>mw=qB=> w=¢qB/m
r

BcnomunHaem cooTHoLweHue mexay LLMKﬂquCKOP’I 4yacToToM U nepmnoaom:



Bpems, 3a KOTOpPOe YacTuLa OTKAOHUTCA Ha 3aZl@aHHbIN Yro/l, OTHOCUTCA K Mepuoay TaK *Ke, KaK 3TOT yron
oTHocuTcA K 360 rpagycam:
aT a m

t
T~ 360 360 360" gqB
OtBeT: 491 mc.

11 kaace, 3a7a4a 5, BApUAHT 2 3apsxeHHas NbianHKa maccoit 2-10™7 kr u 3apagom 8-107° Kn
[IBVKETCA B MPOCTPAHCTBE C MOCTOAHHOW CKOPOCTbIO. B npocTpaHcTBe B TeueHue 1.2 ¢ BKAOYAOT
OAHOPOAHOE MarHuTHoe none ¢ uHAykumein 0.4 Tn, nepneHaMKYAAPHOE HanpaBAeHUIO ABUXKEHWA
YacTuubl. Oﬂpe,ﬂ.eﬂMTe yron mexay Hada/llbHbIM WU KOHeYHbIM HanpasaeHnem AOBUXKEHUA YaCTUlbl.
MbIMHKa ABUXKETCA B BaKyyMe, CU/ION TAXKECTU npeHebpeyb. OTBeT BbipasuTe B rpagycax, OKPYrvB A0
LLe/IOro 3HaYeHus.

PeweHue:
Ha yactuuy, AOBMXKyWYylOCA B MArHUTHOM nosne AencteyeT cuna  JlopeHua, HanpaBaeHHas
nepneHANKYNAPHO HANPABAEHMUIO ABUKEHUA:
F, = qvB
Mop, aencTemem 3TOM CUAbI YacTMua OyaeT ABMraTbCA MO OKPYXKHOCTM, cuna JlopeHua OyaeT pasHa
LEeHTPOCTPEMUTE/IbHOM CUNE:
2
E,=may,a, =—

3anuncbiBaemM BTOPOM 3aKOH HbloToHa:

v? mv

m—=qvB =>—=¢gB
r 1 r q
BcnomunHaem cBs3b IMHEMHOM CKOPOCTU U LIUKIMYECKOM YacTOTbl:
v =wr

MoacTtaBnaem, HaXOAUM LMK/IMYECKYHO YacToTy:
mwr

=qB=>mw=qB=> w=¢qB/m

BcnomuHaem cCOOTHOLWEHME MexXay LI,MK/'IMHGCKOVI 4YacToTOM U nepmnoaom:

w qB
Yron, Ha KOTOPbIA OTKAOHWUTCA 4YacTuua, byaetr oTHocuTcs K 360 rpagycam TaK Ke, KaK Bpems, Ha
KOTOpOe BKAOYMAN none, byaeT oTHOCKTCA K nepuoay:

a t tqB
—===>q = 360 *
360 T 2mm

Otsert: 11 rpagycos.

11 Knacc, 3agaua 6, BapmaHT 1 Kanna maccoli 1 MmKr, 3apsakeHHasa ao -4-10" Kn, NeBUTUPYET B BaKyyme
nocepeavHe mMexay ABYMA FOPU3OHTAJIbHbIMU METAI/IMYECKUMWN MAACTUHAMM, K KOTOPbIM NoaBeaeHo
HanpsxeHne 12 KB (cMOTpM pUCYHOK). 3aTem, NOTEHLMAN BEPXHEN NAACTMHbI yBenmymeatoT o 20 KB.
Yepes Kakoe BpemAa Kanna npeogosneeT NONOBWMHY PACCTOAHWA A0 MJIACTUHbI OTHOCUTE/IbHO CBOEro
NepBOHaYa/IbHOTO PACMO/OKEHUA? YCKOpeHUe cBOBOAHOMO NafeHua cuuTaTb pasHbiM 10 m/c’. OTeeT
npueeanTe B MUIJIMCEKYHAAX, OKPYI/IMB A0 LLeNoro.
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PeweHue:

Mo ycnoBuio faHo, YTO 3apAXKEHHAA Kanaa eBUTUPYET, 3HAUUT CMNA TAXKECTU YPaBHOBELLEHA CU/IOM
KynoHa:

Eiq =mg
HaI'IpFI)KEHHOCTb INNIEKTPUYECKOIo Nona mexay naaCctTmHamum CBA3aHa C PaCCToOAHUEM MeXAY HUMU KaK:
Vi
E1 = —
L
OTClOp,a HaVIAEM HEU3BECTHOE PAaCCTOAHME MmeXAaY NNAaCTUHAMU!

4 Viq

—q=mg =>L=—

L mg
3aTeM Hanps»KeHWe Ha NaacTUHaxX yBeNnunBaoT. HanpaKeHHOCTb 3/1eKTPUYECKOro noas
YBE/IMUMBAETCA, U Kanaa HauMHaeT ABUraTbCA PaBHOYCKOPEHHO BBEPX:

V2q Vogmg Va
ma=FE,q—mg=>a=——-g=——"7"-—g=>a=g9g(——-1
q—mg 9= Vigm 9 LCJ(V1 )

PacctosHuMe, KOTopoe Mo YCN0BUIO NPOXOAMUT YacTULLa, 3TO NOJI0BMHA U3HAYaIbHOMO paccToAHMe A0
NAACTUHbI UKW YETBEPTb PACCTOAHUA OT OAHOM NAACTUHbI A0 APYroi. MOCKObKY Kanaa HavymMHaeT
OBUraTbcs 6€3 HayaIbHOM CKOPOCTU, TO MOKHO 3anuncaThb:

OtBeT: 60 mc

11 Knacc, 3agaua 6, BapmaHT 2 Kansia maccolt 2 MKr, 3apsaKeHHasa ao -4-10" Kn, NeBUTUPYET B BaKyyme
nocepeavHe mexay ABYMA FOPU30HTA/IbHbIMU METANIMYECKUMWN NAACTUHAMM, K KOTOPbIM NOABEAEHO
Hanps:keHne 12 KB (cMOTpM pUCYHOK). 3aTem, 3apag, Kanau yBe/IM4YMBaloT BABOE. Yepes Kakoe Bpems
Kanaa npeogoneeT MOMOBMHY PaCCTOAHMA A0 NAACTUHbI OTHOCUMTENbHO CBOEro MnepBOHAYA/IbHOMO
PacnonoxeHMA? YcKopeHue cBOBOAHOMO NafeHuA cuMTaTb paBHbiM 10 m/c’. OTBeT npuseguTe B
MWIZIMCEKYHAAX, OKPYINB A0 LEeoro.
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PeweHue:

Mo ycnoBuio faHo, YTO 3apAXKEHHAA Kanaa eBUTUPYET, 3HAUUT CMNA TAXKECTU YPaBHOBELLEHA CU/IOM
KynoHa:

Eq; =mg

HaI'IpFI)KEHHOCTb INNIEKTPUYECKOIo Nona mexay naaCctTmHamum CBA3aHa C PaCCToOAHUEM MeXAY HUMU KaK:

OT1ctoga HaﬁAEM HEU3BECTHOE PACCTOAHME MmeXAaY NNAaCTUHAMU:

1% Vg,
L q, = mg g

3aTtem 3apAaa Kanau yBenanymeatroT BABOE, N KaniA Ha4YNHaEeT ABUTraTbCA PaBHOYCKOPEHHO BBEPX:

Vq, Vg,mg qz
ma=Eq-mg=>a=7 9= 0 g=>a=g( 0 )

PacctoaHue, KOTOpOe Nno ycnosuto npoxoamT 4aCctuua, 3TO NOJZ1I0BUHA U3HAYA/IbHOIO pacCTtoAHUeE A0
NNAaCTUHbI NN 4eTBEPTb PAaCCTOAHUA OT Op,HOﬁ NAacCTUHbI A0 p,pyroﬁ. MOCKONbKY KannAa HauMHaeT
ABUraTbCA 6e3 HayanbHOM CKOPOCTH, TO MOXKHO 3anncaTb.

L at? Vaq, 1 Vaq,
4 2 2mg?(12-1) 9 [2m(#2-1)
41 a1

OtBeT: 49 mc

11 kuaace, 3amauya 7, BapuaHT 1 B 3aKpbITOM cocye C MOPLIHEM, ABMNKyLiemca 6e3 TpeHus,
HaxoAWTCA HEHaCbIWeHHbIM nap. B pesynbTate M3oTepmuyeckoro cxatvs 1/6 uactb napa 6bina
CKOHAeHCMpoBaHa. [JasseHne napa npu 3Tom yseaunumaocb B 3.3 pasa. Bo CKO/IbKO pa3s ymeHbLmsca
06bem, 3aHMMaeMmblit napom? OTBET OKPYrAnTe 40 6/MMKaMLLEro Lenoro ymcna.

PeweHue:
KoHevHoe cocToaHMe o603HaYaem MHAeKCaMu 2, Haya/lbHoe — nHaeKkcamm 1.
KoHaeHcalmsa 4yacT napa MOKeT 6bITb 3anncaHa Kak:

N, 1
NZ_N1=7=>N2=N1(1_;)



3anucbiBaem ypaBHeHue MeHaeneesa-KnaneipoHa ana napa:
P,Vy = NikgT
PV, = NykgT
Moaenum ofiHO Ha Apyroe:

P1V1_&_ y

P2V2_N2_y—1

M3BecCTHO, YTO

P, Vi Py y
>—=— =z
Py V, Piy-—1 y—1

OtBeT: 4

11 kuaacc, 3amaya 7, BapMaHT 2 B 3aKpblTOM cOCyZe C MOPLIHeM, ABMKyliemca 6e3 TpeHus,
HaXxoAMTCA HeHaCbIWEHHbIN BoAAHOW nap npu TemnepaTtype 100 °C u oTHOCUTENbHOM BAaXKHOCTU 50%.
Mpn M30TEPMUYECKOM CKaTuM 0O6bem Mapa ymeHbliunaca B 3 pasa. Onpeaennte AaBieHUE BOAAHbLIX
NapoB B KOHEYHOM COCTOAHWUW. [I0THOCTb HaCbILWEHHbIX BOAAHbIX Napos npu 100 °C pasHa 0.598 Kr/m?,
monsapHasa macca 18 r/monb, yHuBepcanbHaa rasosas noctoaHHaa 8.31 Ox/K/monb. OTBeT npmseaunte
B8 KMa, oKpyrnns go 6auKaiLwero wenoro.

PeweHune:

OTHOCUTeNbHaA BNIAXKHOCTb NO onpeaeneHnto 03HavyaeT:

Py

=a
Psat

JlonycTUMm, YTO NPM M30TEPMMUYECKOM CXKaTWUM Nap OCTa/CA HeHacblWeHHbIM. Toraa:
Vi
PV, =PV =>P, =P1V_=)’P1
2

NMoAcTaBNAAEM KOHKPETHbIE 3HAUYEHUA, U HAXOAMM, YTO
yP; > Py = Py /a

To ecTb AaB/ieHWe NPeBbILaeT A4aBAEHME HACbILLEHHbIX MApoB, M NO3TOMY NPU CKaTum byaet
KoHAeHcauusa. [laBneHune npm aTom He 6yaeT U3SMeHATbCA M ByAeT paBHO AaBAEHUIO HACBILWEHHbIX
napoB, KOTOPOE onpeaenaeTcsa cpasy Yepes TemnepaTypy U NAOTHOCTb HACbIWEHHbIX NapoB:

m vM
Psat = 7 = %
VRT RTpgu:
Par ===

OtBerT: 103 KMa

11 Knacc, 3agava 8, BapuaHT 1 Ha nerkoit NpyXunHKe, pacno/ioXeHHON BEPTUKANbHO, MOABELLEH rPY3UK
HEKOTOPOM Macchl. [PY3MK OTKIOHAIOT BHW3 U3 NOJIOXKEHUS PaBHOBECUS W OTMYCKAlOT, B pe3y/ibTaTe Yero
OH HauyMHaeT coBepluaTb BepTUKasbHble KonebaHuA. 3aBUCMMOCTb CMELLEHMA FPY3NKa M3 MONOMKEHUA
paBHOBECMS OT BPEMEHMW PerncTpupyeTtca C MOMOLLbIO BMAEOKamMepbl. 3aTem rpy3uK 3ameHAT Ha
APYroi, TaK»Ke OTK/NOHAIT BHW3 M3 MOJIOXKEHWUA PaBHOBECUMA W NOBTOPAIOT M3MepeHus. MamepeHHble



3aBUCMMOCTM O/1A KaKAOro W3 TPy3MKOB MpeacTaBiaeHbl Ha rpaduKe, CUHAS NMHUA COOTBETCTBYET
U3MepeHUI0 ANA MepBOro rpy3uKa, KpacHas — ana Broporo. Onpegenute OTHOLWEHME PaCTAKEHUA
NPYKMHbI B COCTOAHMM NOKOS NPW NOABELINMBAHUN NEPBOTO rPy3nKa K PacTAXKEHUIO NPU NogBeLlnBaHNN
BTOporo. Maccoi npy>KMHKK npeHebpeYb.

10 ' . . ,
8

Cwmellenne, mm
N

-10 ' ' ' '
0 0.5 1 1.5 2

Bpewms, ¢
PeweHune:

M3 rpaduka moxkem onpeaenntb nepmnoa KonebaHuii ANa Kaxaoro us rpysmKos:

T, =2 /m1
1 = &l k

Mpuv 3TOM Mmacca BbiparkaeTca Kak:

_ TPk
my = 4—7_[2
2 3aKOH HbloTOHa 414 NON0XKEHUA paBHOBECUA:
myg = kAx,
myg = kAx,

OTKyana:

2
Axl_ml_T_l

Ax, m, T7

M3 pucyHKa BUAHO, YTO Nepuog A1 NepsBoro rpysmka B 2 pasa bonblue nepuoga Ans sroporo. M torga

OrBer: 4.

11 knacc, 3agava 8, BapmaHT 2 Ha nierko npyKMHKe, pacnonoXeHHON BePTUKANIbHO, NoABELUEH FPy3uUK
HEKOTOPOW MaccChbl. [PY3MK OTKAOHAIOT U3 MONOXKEHUA PABHOBECUA BHU3 M OTMYCKAIOT, B pe3yabTaTe Yero
OH Ha4YMHaAEeT CoBepLUaTb BepTUKa/bHble KonebaHusA. 3aBUCMMOCTb CMELLEHMA TPY3MKa M3 NOJOMKEHUS
paBHOBECMA OT BPEMEHW PErncTpupyeTca C NOMOLLBIO BUAEeOKamMepbl. 3aTeM NPYXKMHKY 3aMeHAIT Ha
OPYryl0o N MOBTOPAIOT U3MEPEHMA C TEM K€ TPY3UKOM, TaKKe OTK/IOHAA ero BHWU3 U3 MOJIOKEHMUA
paBHoBecKA. I3mepeHHble 3aBUCMMOCTU AR KaxKA0M U3 NPYKUHOK NpeacTaBieHbl Ha rpaduke, yepHasn



/IMHUA COOTBETCTBYET W3MEPEHWI0 ANA MNepBON NPYKWUHKM, 3eneHas — ANA BTopoi. Onpegenute
OTHOLUEHME PaCTAXKEHUA MepBON MPYKUHKM B COCTOSHUM MOKOSA NpPW MOABELIMBAHMM TPY3MKa K
PaCTAKEHWUIO BTOPOM MPYKMHKM NPU NOABELIMBAHMM TOTO e rpy3nKa. Maccoi NpyKMHOK npeHebpeyb.
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PeweHue:

M3 rpaduka moxkem onpeaenuntb Nepuos KonebaHuin ans Kaxaom us npysKUHoK:

T, =2 /m1
1 = &l k

Mpn 3TOM Macca BbipaxKaeTca KakK:

" 4’m
1 le
2 3aKOH HbloTOHa A1A NONOXKEHUA PaBHOBECUA:
mg = k{Ax,
mg = k,Ax,
OTkyana:
Ax; k, T?
Ax, ki T}

M3 pucyHKa BUAHO, YTO Nepuoa Ans NepBoi NpyXnHKK B 4 pasa 6bonblue nepnoaa ans sTopoi. U toraa
OtBer: 16.



