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10 knacc
1. DnekTpuyueckass IelMb COCTOMT M3  Tpex R, R,
PE3UCTOPOB C M3BECTHBIMU compoTuBieHUsMU Ri = 20 i
OM, R2 = 50 Om, Rz = 80 Om, omgHOoro pesucropa ¢ A B
HEU3BECTHBIM  CcONpoTuBIcHHMEM Rz w  omHOro R R —
nepeMeHHoro pesucropa (cm. puc.) Ilpu um3mepenun : 1

conpotuBiieHuss Rap mexny toukamu A u B atolt
ANEKTPUYECKON LIEMU BBIACHUIOCH, YTO OHO HE 3aBUCUT OT CONPOTHUBJICHUS IEPEMEHHOTO
pesucropa. Haitnure BellMurMHbBI CONPOTUBICHUN HEU3BECTHOTO pe3ucTopa R3 u Beeit nenu Rag.

Pemrenne:
UtoObl TEpPEeMEHHBIM PE3UCTOP HE BIWSI Ha CONPOTHUBIICHHE IIEMM HEOOXOAMMO YTOOBI

IOTEHIUAJIBI TOYEK €T0 MOAKIIOUEHHS K enu Obuin oquHakoBbl. (30)
B arom ciyuae Tok uepes conporusienne R, u R, (R; u R,) onunakos u pasen J1( J;) (10)
Toraa uMeeM paBeHCTBa COTTIacHO 3aKoHy OMa Julst y4acTKa IETu.
JiRy = J2Rs3
(30)
JiR2 = 2Ry
JlenuM OIHO ypaBHEHHUE HA APYTOe TOTydaeM:

RaR
R, = =22 =2000m (36)
Rq

2. Manpuuk 6pocui KaMeHb MOJ YIIIOM K TOPU3O0HTY.

KameHnp onmcan nyry u yepes 2¢ NpU3eMIHIICS Ha KPBIILY N
capasi, MpU4eM BEKTOp HadaibHOI ckopocTH Vo U BEKTOP y; .
CKOPOCTH  MNpH  mpu3emieHur V' OKasaJuch P O
HNepHNEeHAUKYIApHBIME ~ apyr  apyry.  Omnpenenutsb e _ ’T
pacTosHue (IO TMPsAMOM) Mexay TOYKOM OpocaHusl U A g \4
TOUYKOM majeHust kamHs. [Ipy Kakux CKOpOCTSX peleHne —&=
UMEET CMbICI?

Pemenue:

v KoopaunaTs! BekTopa V B pa3iokKeHUH 0 0CIM
Ve =Vycos(a) V, =V;sin(a) — gt
AT N Koopauuatsr Bektopa Vo
" % Vox = Vp cos(a) Vy, =V, sin(a)
e ko To yenosuto Vi mepnieHANKYISIpeH V o3ToMy
VorVe + Voy¥y = 0 => V;* — Vysin(a) gt = 0

OKOHLIaTeJ'ILHO nojrydacm
Vo

sin(a) = — (56)

gt
YpaBHeHUE IBUKEHUS KaMHsI, OPOILIICHHOTO 110/1 YTJIOM K TOPHU30HTY

x = Vycos(a)t



2

y = Vysin(a)t — gT

Hckomoe paccrosinue S onpeaenum mno teopeme [ludaropa

2 2 2 _ gt
§2=x%+y?=LC (45)
Benmuunna S=20m (10)
3. Onpenenure, KaKuM 00pa3oM JIOJDKHA U3MEHSATHCS CO BPEMEHEM YTIIOBasi CKOPOCTh

BpalCcHUs Be/:[ymeﬁ KaTyHIIKH Mal"HI/ITO(bOHa JJIA TOro, YTOOKI JTUHEHHAS CKOPOCTb ABHIKCHUA

JIeHTHI ObLIa OCTOSTHHOM U paBHa V. Pagnyc karymku R. Tonmuna d. Cuurats uro d<<R, a B
HaYaJIbHBbIM MOMEHT BPEMEHH BCS JIEHTAa HAMOTaHa Ha JPYTYIO KAaTYIIKY.

Pemenne:
Jlnst Toro, yToOBI JIMHEHHAS CKOPOCTH JICHTHI OblIIa MMOCTOSIHHA, HEOOXO0IMMO, YTOOBI B JII000H
MOMCHT BpeMeHI/I BBIITOJIHAJIIOCH paBeHCTBO

Wr = v (20)
SIBHBIN BUJ 3aBUCUMOCTH paanycCa KaTylliKHU C HaAMOTaHHOH JIEHTOH Haﬁ,[[eM U3 CICAYIOIMUX

coobpaxenuil: IlycTh B MOMEHT BpeMeHH t rociie Hauasa IBUKEHUS pauyC KaTyIIKU paBeH I.
Torna Ha KaTyniKke HaMOTaHa JIeHTa 00BEMOM

_ 2 2
V =n(rc—R*)l (40)

I- IIUpUHAa JICHTBI. B Toxe BpCM: OTOT 00BEM JIEHTHI mpomey MUMO C‘IHTBIB&IOH.[CI;'I T'OJIOBKH CO

CKOPOCTBIO V, IOITOMY

V = vtld (36) .

HpI/IpaBHI/IBaSI 9TH BBIPAXKCHUA, HAXOAUM

r(t) = |R?* + %.

Torna yrioBast CKOpOCTb BpallCHUS

v
() = ——— 10) .
(t) oy (16)

4. FepMeTUYHbIA  TENJIOHENPOHULAEMbIA BEPTUKANbHbIN  LUAUHAPUYECKUA COCyd, pPasaenéd
MaCCMBHbIM TEMJIOHEMPOHULAEMbIM TOPU3OHTA/IbHBIM TOHKMM MOPLUHEM, CKO/b3AWMM BAO/b CTEHOK
6e3 TpeHusa. B obenx vyacTax cocyda HaxoAuTCA OAMH UM TOT e uAaeanbHbl ras. M3secTHO, YTo npu
Temnepatype T B 06emx YacTax cocyaa noplieHb AeUT COCYA B OTHOWEHUN 2:1, cunTas oT ero BepxHero
Topua. Ecam nepeBepHyTb cOCyd, M HarpeTb OKasaBWMWICA Mog noplwHem ras Ao temnepatypol 47T, a
TemnepaTypy BTOPOI YacTM OCTaBUTb HEM3MEHHOW, TO NOPLIEHb BHOBb Pa3fe/InT COCyA, B OTHOLWeHUn 2:1,
cuMTanA OT BepXHero Topua. Yemy paBHO OTHOLLIEHWE MAcC ra3oB, pasgeNéHHbIX NopLHem?



Pemenue:

MycTe B NEpPBOM MONOMEHWMM CBEPXY HAXOMWTCA ras MaccoW MMy, @ CHWM3Y ras maccoil M. MycTb

HaJa/bHble AaBNEHMA B 4acTaAX cocyaa v ux obbémbl pasHel cootsetcTeenHo Py, P Vy, V5, a KoHeuHble
r r r rf w an

Py, Py, Vi, V5 Takke 3ameTuUm, 4TO PasHOCTE AaBAeHUA CHU3Y WM CBEPXY NOCTOAHHA W paBHa — T

£CTh AABNAEHWIO, CO3AABAEMOMY NMOPIIHEM NI0WAABK S. 3anMWemM OTHOWEHWE MACC ra308 B MEPBOM M

BTOPOM CAYYaax, cneaylllee M3 ypasHeHWid Knaknepona-Menaeneesa:
PV, my

r ’
BV, m,
r I
PV 4Amy
P
Pz Vz nlz
HO,ﬂCTaBHE B 3anMCaHHbIE EbllLE YPaBHEHWMA OaHHbBIE B YCAOBWMKM OTHOLWEHKMA 06BEMOE

o1
ﬁ - Vz’ - 2’
noayumMm:
P, 1my
B 2ms
P’ 8m,
P m,

Mcnonb3aya NOCTOAHCTBO PA3HOCTH AaBAEHWA, HaXaoMMm:

1m m
(1— ——1) p, = (8—1— 1) P,
2m, m,

OtHowenmne P, /P; Hallném us 3akoHa boiina-MaproTTa AnA rasa s TOM 4acTK cOCyAa, B KOTOPOK Temne-
paTypa NoCTOAHHA:

P, V;
BV
B urore:
m; 1
m, 3
KpuTepuu oLeHUEaHMA
HalpoeHna cBA3b OTHOLWEHWA A3B/AEHWIH C OTHOLIEHWMEM MACC /18 MEPBOTO CAYHEA ovvvieiive e, 2 BAMANE
HalaeHa cBA3b OTHOLWEHWA AaB/AeHWA C OTHOLIEHWMEM MACC /18 BTOPOTO CAYHARA wovviveiviesicsnann. 2 0@NE
3anucaHo ycloBWe, CNefytollee U3 NOCTOAHCTBA PasHOCTH AaB/NEeHWI CHU3Y M CBEPXY......coceeee.n 2 BN
HAIAMEHO OTHOWIEHUE Pa /Py oiieviveieiceieee e ese e ea s a s es s ss s st ee s sren s snsassesesenss 2 DA
ST e LT - T PP OSSP PP PUPOPPPPPODe s =7 1 -
S. HNmeercs nBa avHAMOMETpa, MPYXKUHBI KOTOPBIX
MMEIOT BJBOE pazinHyarommecs Kodh(HUIMEHTH KECTKOCTH.
I[I/IHaMOMCTpBI 3aKPCIUICHBI, K UX KOHLAM NpPUBA3aHbl HUTH, PM—O
KOTOpBIE TIEPEKUHYTHI 4Yepe3 HEMOJBIKHBIE OoKku. KoOHIBI g
HUTEH CBA3aHbl, WU K Yy3JIy IPUBA3AH TIPY3. HpI/I 3TOM l

JUHAMOMETD ¢ OoJiee KeCcTKOM npyKuHo nmokasbiaeT F1=1H,
a npyroi mokaseiBaer F2=3.5 H. Kakumu OyayTr mokazanus
JMHAMOMETPOB, €CJIM MacCy Irpy3a yBeIUUUTh BaBoe? TpeHuem npenedpedb.



Pemenne:

O003HaYMM KECTKOCTh BTOPOIl MPY)KHHBI k, TOrZAa M3 YCIOBHS 3aJa4H KECTKOCTH
nepBoil npykuHbl paBHa 2k. [locne yBenuueHust MacChl Tpy3a NPY:KUHbI PACTAHYJIHCH
JOTOJTHUTENIBHO HA OJWHAKOBYIO BEJIMYMHY, KOTOPYKO MBI 00O3HaYMM OYKBOH X.
Torpa, no 3akony [ yka:

I=1 +(2k)x, (1) (20.)
15 =F, +kx, (2) (20.)
rae F, F] — HOBBIEC MOKAa3aHU JUHAMOMETPOB. [10ckonbKy Macca rpy3a yaBOonIach
F+ ) =2(F+F). (26.)
[Toacrasum croga (1) u (2) 1 BeIpasum x:

v=htl
3k

[ToacrasuB 310 BeIpaxkeHue B (1) u (2), nonyuum:
v - 20
k =1*1+§(b1+b2), (16.)

F=Fas(R+R) (16)

[ToacTaBnss croJa YMCIEHHbIE 3HAYEHHS], TTOTYUUM:
OTBeT: F'=4H, F/=5H. (20.)






