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1. banaucTuka

IlepBblii CHapsAI U3 MYLIKU BBUIETEN MOJ YIJIOM o K ropu3oHTy. Omnpenenure, moj Kakum
yIJIOM 3aIlyCTHJIM BTOPOW CHapsil, €CJIU U3BECTHO, YTO OTHOLIEHUE MaKCUMAJIbHOM BBICOTHI
oJIbeMa CHaps/ia K IaJbHOCTH I0JIETa BO BTOPOM 3aIlycKe ObUIO B J1Ba pa3a 0oJibllie, YeM B
nepBoM. ComnpoTHBIEHHWEM BO3JyXa MpeHeOpedb, yCKOpeHHe CBOOOAHOTO MajaeHus J.
CHapsiibl BBIIETAIOT U3 MYIIKH C OJJUHAKOBON CKOPOCTBIO.

Bo3mooicnoe peuwienue:

I[aJ'IBHOCTB IoJICTa CHApsAa, BRIMYIMICHHOTO CO CKOPOCTHIO V IIOJ YIJIOM O paBHA

2v2sinacosa, vZsinla H tga
L= Yy BBICOTA MoabeMa H = ————, OTHOLIECHUE T Jlms BTOpOro 3amycka
Hy _ tgB _ —
== 2tga, Toraa yroJ mpu BTopoM 3amycke f = arctg(2tga)
2
Kpumepuu ouenueanus:
0aJLIbI
1. | JanbHOCTB MoOJETa CHApsa, BBIMYIIEHHOTO CO CKOPOCTHIO V TIOJT YTJIOM 2
0. paBHA
2v2sinacosa
g
2. | BeBoa (hopMyIibl 1ambHOCTH TIOJIETa 1
2v2sina
3. BbICOTA moabeMa H = 25 ’
4. | BeiBox (hopMyJibI BBICOTHI OAbEMA 1
H tga
5. [Tonyueno — = = 1
L 4
6. | Ilonyueno tgf = 2tga 1
7. | Beipaxen yron f = arctg(2tga) 2
Cymma: 10
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F = 3mgsina.

YCKOpEHHE CBOOOTHOTO MaieHUS J.

2. T'py3 B kaHaJjie

Haiinutre oTHomeHue Macchl Opycka K macce
rpy3a. [loayuuTe oTBET B 00IIIEM BUJIC U HAAUTE
guciaeHHoe 3HadeHue npu 4 = 0,5; a = 45°.

Bo3moocnoe pewienue:

KaHaje B IPOEKIUHU Ha paauyc: ma,. = F —mgsina; a,. = —

Ycnosue capura opycka: Fcosa = uN; N = Fsina + Mg.

3mgsinacosa = u(3mgsin’a + M), oncyna% =

u < ctga;

[Tpu 4 = 0,5; o = 45°

MakcumanbHOE K0JI-Bo OamioB: 50

M

=15
m

bpycok mokowutcst Ha ctone. B Opycke chenaH y3Kkuid THajgkuii KaHall, B BEPTHUKAJIHLHOM
CEUCHUU HMEIOIIMNA BHUJ TOJIOBUHBI OKpY>KHOCTU paauyca R. B kanan omyckatror 06e3
HavYaJIbHOM CKOPOCTH MaJIeHbKUH Tpy3uk. Korma rpy3 mpoxoauT 4acTh OKPY>KHOCTH, YTITIOBOM
Mephl ¢, OPYCOK HauMHaeT caBurathesa ¢ Mecta. KoadduimeHnt tpenust Opycka o cTon u,

172

R

1% .
3aK0H COXPaHEHMsSI SHEPTUH JIJIsi MAJICHBKOTO Tea: m 5= mgRsina

=z (cosa — usina)

a

R

Teno B kaHalle IBUKETCS IO OKPYKHOCTH. 3anuiieM 2 3akoH HproTOHA /1714 Tena Macchl M B

BrIpaszuMm cuimy peakmuu ormopsl CO CTOPOHBI OpyCKa Ha TEJIO MAacChl M B KaHAJE:

Jlucr 2 u3 8
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Kpumepuu oyenueanusn:
0aJLJIBI
1. 2 3akoH HproTOHA 117151 T€na Macchl M B KaHajle B MPOEKIIMU Ha 2
paauyc: ma,. = F —mgsina
2. v? 1
auc = ?
2

3. 3CD nng tena m m% = mgRsina 1
4, Jlns 6pycka o ropuszoHTanbHoM ocu Fcosa = uN 1
5. Jlnst 6pycka no Beptukasiu N = Fsina + Mg 1
6. BripakeHo % — sine (cosa — usina) 2
7. 3anucaHo yciioBue Ha Ko puiment Tpenust U < ctga 1
8. |Mpuu=050=45"=15 1
Cymma: 10
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3. Cucrema 0JI0KOB

Haiinure yckopeHusi rpy30B B CUCTEME, U300paKEHHON HA PUCYHKE.
biokn HeBeCcOMBI, HHUTh HEBECOMAa, HEpPACTSHKAMA W  HE
NPOCKAJIb3BIBAET IO BEpPXHEMY JABYXCTYNEHYATOMY OJOKY C
pamuycamu R m 2R. OpgwH KOHEIl HWTH 3aKperuieH Ha OJoke U
HaMOTaH Ha MaJlblil pajuyc ABYXCTYNEHYATOro OJIOKa, KO BTOPOMY
KOHIy TpHKpEIUIeH Trpy3 Maccoir M. Bropoit rpy3 maccoit 2m
MOABEIIEH K OCu HuxHero Ornoka. Tpenwe B ocsix OJIOKOB
OTCYTCTBYET. YcKopeHue cBoOogHoro maaenus (. CrymneHYaTbii
OJIOK COCTOUT W3 JABYX COOCHBIX IIHJIMHIPOB U MOBOPAUYMUBACTCS, KaK \ /
eauHoe 1enoe. Huth mo 610Ky He MPOCKaIb3bIBAET.

Bo3mooicnoe peuwienue:

PaccraBum cuiibl. 3amumnieM 2 3akoH HeroTOHA 118 TEjIa Macchl M:
ma, =mg —T, 1)

3amumieM 2 3akoH HbroToHa g Tejla Macchl 2M BMecTe ¢ OJIOKOM
(MO>KHO 3amucaTh 1Mo OTACITBHOCTH):

2ma, = 2mg — 2T (B MpOEKIIUHU Ha OCh X), (2)

501051

2maq,; = 2T — 2mg (ecnu cpa3y BIOpaHO HaNpaBIECHUE YCKOPEHMUS)

T.x. 6HOKI/I HCBCCOMBI, CYMMa MOMCHTOB CWJI paBHA HYJIIO, 3allMIICM JIsI CTYIICHYATOI'O
61oKa: T-2R—-TR-T,-2R=0 (3

W3 3T0ro0 BeIipaxeHus moiaydacMm T,=T/2
Haiinem cBs3b yCcKOpeHUid 1100 uepe3 Majbie epeMeNieHus, 100 uepe3 BUPT. padoTy:
IIpu moBOpoOTE BEpXHETO OJI0KA HA YTOJ 0. IO YaCOBOW CTPETIKE U3MEHEHUS JIJIUH HUTEH:
Al =—a-2R+a-R=-a"R
Al, = a- 2R
Ax, = Al, = a - 2R
Ax; = Al /2 =—a-R/2,

Toraa nepemMelienne npaBoro rpysa:

a [ICpEMCUICHHEC JICBOI'O Ipy3a:
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OTHOULIEHHUE MPOECKINN YCKOPEHUH HA OChb X:

a _ A% _
aq o Ax1 o 4 (4)
WNnu g moxayiie yCKOpEHuUil:
a
2 _4
a,
A 2T
(Ecu uepe3 pabory cun: 2T - Axy + T, - Ax, = 0, oTkyna A_;CZ =—-= —4 u nonydaem
1 2

BhIpakeHUE (4) CyIIeCTBEHHO OBICTpEe)

Pemaem cucteMy ypaBHEHUN, HAXOIUM MPOEKIIUU YCKOPEHUN Ha OCh X:

4 1
a,=.9; &1 =—39 (JieBo€ TeJIO JBUXKETCSI BBEPX)

Kpumepuu oueHueanusn.

0aJLIbI
9. PrcyHOK ¢ cuamu (€ClIv CUITBI HATSODKEHUS OJIMHAKOBBI, TO [ Oain) 2
10. | Bemmucan 2 3axoH HerotoHa i1 1 Tena Bmecte ¢ OJI0KOM 2
2may = 2mg — 2T
11. | Bemucan 2 3akoH HerotoHa myist 2 Tena: ma, = mg — T, 1
12. | Haiinena kuHemaTnueckasi CBA3b MEXKIY YCKOPEHUSIMU Tell 2
a; _ Axp,
ap A
13. | cyMmma MOMEHTOB CHJI paBHa HYJIIO JIJIS CTYIIEHYATOro OJIOKa: 1
T-2R—TR-T,-2R=0
14. | Haiigensr YCKOPEHUS: Ay = g g; a4 =— g g 2
[IpaBoe Tes10 ABUKETCS BHU3, JIEBOE BBEPX
Cymma: 10
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4. Y1006l BOILLIO 00JIbIIIE

PesepByap coennHEH TOHKOM TpyOOii ¢ mucTepHOi. [Ipn oguHaKOBOM
temriepatype to = 27 °C B mucrepHe Oblla Maccaraza m =1 T, a B
pesepByape — macca M = 10 1. Kakas macca raza Am BOHIET B
IIMCTEPHY TOCJIe TOHMKEHUS TeMIepaTypsl B Helt 1o t = — 73 °C npu
IIPEXKHEN TeMIlEpaType B pe3epByape? ['a3 cuuraTs uiacanbHbIM.

Hucmepria

Bo3moorcnoe peuienue

Haiiném otHoIIeHHe 00BEMOB U3 PaBEHCTBA JaBIICHUIN MPU OJMHAKOBOW TeMIIepaType, a TO
€CTh paBeHCTBA IIoTHOCTEH M/V = m/v <2 Ganna>.

W3 npuMeHeHus ypaBHEHUS COCTOSIHUS MACATbHOTO ra3a K KOHEUHOMY COCTOSIHMIO <2 Oania>
Y YCIIOBHUS paBEHCTBA JlaBjieHUi <1 Oaur> moilydyuM ypaBHEHHUE A1 uckoMoil maccsl (M —
AM)To/V = (M + Am)T/v <2 Gamna>,

Otkyna uckomoe Am = mM(To — T)/(TM + mT,) = 435 xr, To = 300 Ku T = 200 K
TEeMIIepaTyphl B KeJIbBUHAX <3 Oaia>.

KommenTapuii: Vcnonb30BaHue B ypaBHEHUHM COCTOSHUSI TeMmmeparypbl B rpanycax Llembcusi rpy0as
ommoOka. Torma 3a 2, 4 u 5 sranbl HOJIb 0ayuioB. [IpaBUIBHBIN TIEpEeBO TaHHBIX B HaxoxaAeHUe To =300 K u

T =200 K npu orcyTcTBUM JalbHEUIINX BEPHBIX 1IAaroB olieHuBaeTcs B 1 6amt. [Ipu nonHom pemeHun 3T0T
0aJu1 yYUTHIBAETCSI aBTOMAaTHUECKH B MPEATIOKEHHON pa30alyioBKe.

Kpumepuu oyenusanusn

Omanvt pewenus COOMHOULEHUS] oann
1.| HaxoxxieHue oTHOIICHUST 00bEMOB V/v =M/m (c BeiBoOM!) 2
2.| [lpuMeHeHne ypaBHEHUS COCTOSTHHS 2

ra3a K pesepByapy U LHUCTEpHE

3.| PaBeHcTBO naBneHuii 1

4.| Tlonmyyenue ypaBHEHHS st AM (M —-AM)To/V =(m + AM)T/v 2

S.| Haxoxmenne Am Am = mM(To — T)/(TM + mT,) = 3
435 xr

CymMMa 10
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5. Ilpubopsl B KBagpare

B nenu, cxema KOTOpoii npeicTaBiieHa Ha pUCYHKE, OMMETP MOKa3bIBaeT conporunieHue 100
OwMm, a BoapTMeTp — HampsbkeHue 3,6 B. Onpenenure nokaszanusi amnepmerpoB. Halinure

3HAYEHUE CONPOTUBIICHUS R. AMIIEpMETPBI U BOJBTMETP UJICATIbHBIE.

LI |
| I—| | I |

R H 1 , |:|4R
o]0

2R I:I H 3R

I H—— 1+
R 3R
Bosmoocnoe pewenue:

BuyTtpu ommeTtpa Haxonutes 6atapeiika. ConpoTuBIeHHE, KOTOPOE MOKa3bIBAET OMMETP

U
Rq = - e U — nanpsbxenue Ha ommetpe, | — Tok uepes Hero.

UYepes conporuBieHus 4R TOK HE UET, T.K. HANIPSHKEHHUE HAa UACATBHBIX aMIIepMeTpax
PaBHO HYIIIO.

ITycTh TOK uepe3 nepBsiil amnepMmetp |1, uepes BTopoit — |2, Toraa ayist BEpXHEro J€BOro
kBagpara U = [ - 2R

Jlns auoxHero yyactka U = [, - 10R
Hanpsxenue Bonbt™Merpa V = [, - 6R
Tok uepes ommerp [ = I + I,
U __I;10R _ 10R _ 10V

N3 nonydeHHbIXx ypaBHeHUH BoipakaeM I; = 51,, R = T eh

6 6-6I"

Y= 0,014 I, = —

3,6Rq 3,6Rq

R=06Rq=600uM I, =

=0,05A
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KommenTapun: MoxHo 3anuceiBaTh npaBmia Kupxroda wim ucrnonb30BaTh METOT y3I0BBIX
MMOTEHIIUAJIOB, TIPH NMPABUIILHOM MCIOJIb30BAHUH CTaBUTh OAJIJTBI 32 AHAJIOTUYHBIC YPaBHECHUS.
HcxonHo ommeTp MOKeT ObITh 3aMeHeH Ha DJ]C ¢ BHYyTPEHHUM CONPOTHUBIICHUEM.

Kpumepuu oueHuearnusn:

0aJLIbI
8. | CompoTHuBICHHNE, KOTOPOE MOKA3BIBAET OMMETP 1
U
Rq = - TIe U — nanpsbxenne Ha ommeTpe, | — Tok uepes Hero.
9. | Yepes comportusneHus 4R Tok He uaeT 1
10. | Tok wepe3 ommerp I = I; + I, 1
11.|/U=1,-2R,U=1,-10R 1
12.|V = I, - 6R v ananoruunoe V = U — I, - 4R 1
13. R =0,6 Ry =60 0m 1
14. | Haiinen Tox I, = —— = 0,01 A, 2
Q
15. | Haiinen Tok I; = —— = 0,05 A, 2
3,6Rq
Cymma 6annos: 10
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