['OPOJICKAAL OTKPBITAS OJIMMITUAZIA IIKOJIBHUKOB 110 ®U3UKE 2022/23 I'. OTBOPOYHBII STAIL.

Bo3MmoxxHBIE pellleHNd 3aa4
7 KJlacc
1-71 BapmaHT

3amaua 1.

Pasbepémcs, mouemy 00JIaKO MOKET Ka3aThCsS HEIIOABIDKHBIM OT-
HOCHUTEJIBHO BepXyIIKY (parirroka. Beibepem Ha o6ake HEKOTO-
pyio Touky B. Ona 6ynmer ka3aTbcsi HEITOABIVKHO OTHOCUTENBHO
touku A, ecau o6e Touky Gy[yT OCTaBaThCS NPV ABVDKEHNMM Ha
OIHOII IPAMOIt ¢ rosoBoit Murn (M).

Muira gBIDKETCS O CKOPOCTHIO Uy, = 0,3 M/C OTHOCUTENIBHO TOU-
ku A. ITosromy, uToGBI OCTaBaTHCSA HA OMHOI IIPSIMOIL, Touka B
IOJDKHA IBUTAThCS OBICTpEe MPOITOPIIMOHAIBHO OTHOIIIEHIIO pac-
crosiunit AM / AB. CregoBateibHO, MOKEM 3aIlCATh

v
N 0671 _ AB ) (1)
AN vy AM
U]\}‘ M .
-— OTHollIeHMe pacCTOSHMUII MOKHO BBIPA3UTh Uepe3 COOTHOIIEHUe
......................................................... BbICOT
hg—h -
AB _hp—hs 1000mM—10Mm _ 116.5. 2)
AM  hy—hy, 10m—1,5m™
Torna ckopocTh o6Jj1aka paBHA
Vogy, = j—]\i ~vyr = 116,5 - 0,3 M/c =~ 35 m/c. (3)

OtBet: CkopocTh o6s1aka paBHa 35 M/c.

3agaua 2.

IIpu cMelIMBaHMM KUIAKOCTEI CyMMapHas Macca OyJeT coXpaHAThesa. [109ToMy IS TOro, 4YTOOBI HAVITU OOIIYIO
Maccy CMecH, JOCTATOUHO HAITH MacCy KaXIOI M3 MCIIOIb30BAHHBIX XKIUIKOCTEI II0 OTAEIbHOCTI. Tak Kak MbI
3HaeM IUIOTHOCTb Ka)KJOVI XKUAKOCTH, HY>KHO HAJITU MCIIOIb30BAHHBII 00bEM, KOTOPBIN IIOHATOOMIICSA AJIS TOTO,
YTOOBI 3aIIOJTHUTH OYTHLIKY.

O603HauNM M3HAYAIBHBII 00BEM Kaxkoit skuakoctu V). [locie Toro, Kak BTOPYIO ¥ TPETHIO KUAKOCTY CMEIIIaIIL,
JIX CyMMapHBbI 00bEM cTas MeHble Ha 10% u crain paseH 0,9-(Vj, + V). Ilocie cMeImBaHus BceX TPEX SKUKOCTEN
OyThIIKa ObLIA 3aIIOJIHEHA L{EJINKOM, II09TOMY

%+079<‘/()+‘/Y()):1n7 (4)
OTKyHda MOXKHO HalTU

1
V= —
0= 58"



3Hast, kKakoit 06bEéM GBLI MCIIOIB30BaH, MOKHO HAITU MACCy KOKIOM MCIIOIb30BAHHOM KIIKOCTIU

my = Vi pp = —= 10,700 = 0,25 xr,

2.8
my =V, py = %H-0,756:0,27Kr,
mg =V, pg = 21—8H-0,784:0,28Kr.

9

" TOoraa CyMMapHada Macca CMEIIaHHbIX SKUOKOCTeN paBHa

m = my + mqy + mg = 0,80 Kr.

OTtser: O61as macca cmecu pasaa 0,80 kr.

3amaua 3.

Tax Kak KOJM4uecTBO 3yOLIOB JOCTATOUHO BEJIMKO, MOXKHO IIpeHe-
Opeus usmeHeHneM GopMsI 3y6iia 1 GOpMBbI IPOMEKYTKA MEKAY
3yfOramu. A B TaKOM CJIydae KOJMYECTBO MaTepuaia, yaajaseMoe
IIpY BBIPE3aHNY OJHOIO 3y0OLia IPOIOPLIIOHATIBHO TOJIIMHE I1le-

CTepéHKI/I, TO €CTb YBEJIMUNIIOCH BABOE.

Macca Bcero ynmansgeMoro Marepuaia paBHa IIpoM3BeJeHII0 Mac-
CBI, YOAJIsIe MOl P BBIPE3aHNY OJJHOTO 3y0IL1a, ¥ KOJINUEeCTBa 3y6-
LIOB, KOTOpOe TakKKe YBEeJIMUMIIOCH IIPONOPIMOHAIBHO Paguycy

LIeCTepEHKMU, TO €CTh BIBOE.
Taxum o6pasom, oOLIass Macca yRajasieMoro MaTepuaja yBeJIn4miach B 4 pasa.

OtBeT: Macca yYHoajnsaeMoOro MaTepuaiaa yBeJamndmiaachb B 4 pa3a.



3amaua 4.

Ecnu 1eHTp Teseryu IpoemeT 1o Kpyry HEKOTOPOTO pajmyca, TO OJHO U3 Koséc (0OKasaBlleecss BHYTPH) IPONIAET
MeHbIIIee PACCTOsIHIIE, a BTopoe — Goubliee. Ecay 0603HAUNTD pagyyc OKPYKHOCTIL, 110 KOTOPOIT IT0eXaJl LeHTP
Testern 3a R, a mmmpuHy Testeru 3a d TO pacCTOSHYIS, IPOJIAeHHbIE BHYTPEHHNM KOJIECOM, LIEHTPOM U BHEIIHIIM
KoJtecoM OymyT cooTHOCUThCs, Kak (R — d/2): R: (R + d/2).
Eciut KoJ1eco mpoexasio HEKOTOpOe pacCTOsIHME S, TO YeM MeHBIIIe pafiyc Kojeca 7, TeM GOoJIblie eMy IIPUIILIOChH
coBepLIUTH 060poTOB. [I0aTOMY, UMCII0 0GOPOTOB KOJIECA TIPOTIIOPLIVIOHAIBHO OTHOLIEHNIO

N ~ B : (10)

T

Boopy:»xusiuuce s1oit nHbOpMaryeii, paccMorpuM Heckonbko ciyuaes.
Cayuait 1. ITycts B iepBoM cirydyae GpakoBaHHOE KOJIECO OKA3aIOCh [P ABJDKEHVY BHYTpeHHUM. Torga Kouu-
YyecTBa 060POTOB KAXKOTO U3 KOJIEC YAOBIETBOPSIOT COOTHOLIEHVISIM

R, -4
Ny~ —2, (11)
rﬁpak.
R, +1
Ny~ —2, (12)
T

CTaH[.

raoe R, — pamnyc kpyra, mo xoropomy Ipoexaia teiera. C Ipyroil CTOpOHBI, KOMIIBIOTEp, CUNTAs, UTO KoJeca
OMHAKOBBIE, BBIUNCIWIL, YTO paguyc Kpyra paseH [2,. OqHako, 3apaHee HeM3BECTHO, KaKoe M3 KOJIEC 0Ka3aJoch
BHYTPEHHIUM IIO €T0 pacyéTaM, II03TOMY BO3MOKHBI ABa BapMaHTA.

Cayuaii 1a. [Ipenmnonoxum, YTo BHYTPEHHNM CHOBA 0Ka3aJoCh OpaKoBaHHOe KoJyieco. Torma MOKHO HaIycaTthb
TOYHO TaKIe K€ COOTHOIIEHUS

R2 - g

Ny~ —2, (13)
TCTaHlI.
Ry+ 4

Ny~ —2, (14)
T

HO JICIIOJIB3YSI OMMHAKOBBIE PAANyChI KOJIéc. BumHo, uto 3 coorHoumenus Ha N, cleqyeT, UTO B TAKOM CIIydaer
R, = R,, 4TO IPOTUBOPEUNT yCIOBUIO.

[TosTomy mepeiinéM K CreqyIolIeMy CIyuai, B KOTOpOM GpaKOBaHHOE KOJIECO 0KA3aJIOCh BHEIIIHIIM.

Cayuaii 16. Hanuirem cooTHoIIeHNs e1ié pas

R2 + -
L~ 2, (15)
CTaH[,
Ny ~ 2 (16)
T

W3 3Tux COOTHOIIEHUI MOKHO COCTaBUTh ABa YpaBHEHWA

R,+¢ R, -1
2 = 2, (17)
TCTaHH. T6pa1<.
R2 - g Rl + é
2 = 2 (18)
TCTaHI[. rCTaHJI.
V3 Broporo ypaBHeHMsI CIeIyeT, UTO
d=Ry— R =13mMm—14dMm=—1mMm. (19)

Tak KaK LIMPUHA TEJIETY HE MOXKET OBITh OTPULIATENBHOI, 3TOT CIYUAll HAM TOXe He MOIXOIT.



Cuayuaii 2a. ITycts npu nemxeHNn OGpakoBaHHOE KOJIECO OKAa3aJOCh BHEIITHUM, a IT0 BBIUMCICHUAM KOMIIBIOTEPA
OHO 0Ka3aJI0Ch BHyTPeHHUM. MOKHO COCTaBUTD ABa YpaBHEHNA, aHAJOTMYHBIX IIPEAbIAYIIeMy CIy4aro.

d d

_ , (20)
TCTaHJI. T6pa1<.
Ry+% R —%
= : (21)
rCTaHI[. TCTaHI{.
W3 BTOpOro ypaBHeHMA CJIEIYET, UTO
d=R —Ry=14M—-13m=1m. (22)
IloxcTaBuB BHIpa)KEHHOE 3HAUEHME d B IIEPBOE ypaBHEHNE, HAlIEM OTHOILEHME Ty, /7 erann.
Ry +2
T6pax. 1 2 14,5 m
= ) = 1,16. (23)
Teramn, Ry — & 12,5 m
2
To ectb pasmep Kojeca oTiyaercsa Ha 16%.
Curyuaii 26. STOT cily4ail HeBO3MOXKEH II0 TeM e IpuumrHaM, uto u Coayuaii 1a.
OTtBert: Pasmep xoseca orinnuaercs Ha 16%.
3amgaua 5.
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ITo onpeneneHnIo, cpegHAI CKOPOCTb paBHA
x
vcp. = ? (24)
CrnemoBareIbHO, Ha JAaHHOM IpaduKe MHOKECTBO TOUEK
v,
-2 — const. (25)
Y

COOTBETCTBYET IIOCTOTHHOMY 3HadueHIIo BpeMeH! ¢. [locTpouB IMHMIO, COOTBETCTBYIOLIYIO 3HaueHMo ¢ = 1 Jac,
U Hailfs eé repeceueHye ¢ rpag KoM MbI HallEM TOUKY, KOTOpas COOTBETCTBYET IIOJIOXKEHNIO CyIHA B ICKOMBIIT

MOMEHT BPEMEHI.

OTBeT: CYJIHO HaxXoOmjIoCh Ha paCCTOAHNIN 17 XM oT TOUuKM cTaprTa.



BosmosxkHEBIE penieHNsa 3amau
7 Kjacc
2-11 BapyIaHT

3amaua 1.

Pasbepémcst, mouemy 061aKO MOKET Ka3aThCSI HEITOABIIKHBIM OT-
HOCUTEJIFHO BepXyLIKY ¢uariiToka. Beibepem Ha o6iake HEKOTO-
pyio Touky B. Ona Oynmer Ka3aTbcsi HEIIOABVDKHOI OTHOCUTEIHHO
tTouku A, ecau obe Touky OyAyT OCTaBATHCS IPY ABVDKEHUMU Ha
OJIHOI IIPSAMOI1 ¢ rosoBoit Murm (M).

Munra gBIDKETCS €O CKOPOCTHIO Uy = (0,2 M/C OTHOCUTENBHO TOU-
ku A. Ilosromy, uToOBI OCTABATHCA HA ONHOI MPSIMOIL, Touka B
MOJDKHA IBUTATHCS OBICTPEE MPOIIOPLUIIOHATIBHO OTHOIIIEHHUIO pac-
crosiumit AM / AB. CemoBateibHO, MOKEM 3aICATh

N Vosan. _ AB (1)
AN Upg AM
Z_M OrHouIeHMe pacCTOSHNUIT MOKHO BBIPAa3UTh Uepe3 COOTHOLIEHNE
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ BbICOT
hg—h —

AB _ hp—hs _2000m—10m _ 934.1. @)

AM  hy—hy, 10Mm—1,5m™m

Torma ckopocTs o6s1aka paBHa

Vggn, = :;1—1\34 “vyr = 234,1-0,2 m/c =~ 47 m/c. (3)

OtBeT: CkOpOCTh 06saKa paBHa 47 M/c.

3amaua 2.

IIpu cMelIMBaHMM KUIKOCTEI CyMMapHas Macca OyJeT coxpaHaThes. [loaToMy [ TOro, YTo6BI HAWTH OOIIYI0
Maccy CMecH, OCTaTOUHO HAWTM MacCy KaskKJOil M3 MCIIOTb30BAHHBIX KIAKOCTEN IO OTJAeNBbHOCTH. Tak Kak MeI
3HaeM IUIOTHOCTb K)KOVI XKUAKOCTH, HY>KHO HAJITI MCIIOIb30BAHHBII 00bEM, KOTOPBIN IIOHATOOMIICSA JIA TOTO,
YTOOBI 3aIIOJTHUTH OYTHLIKY.

O603HauNM M3HAYAIBHBII 00BEM Kaxkoit skuakocTtu V). [locie Toro, Kak BTOPYIO ¥ TPETHIO KUAKOCTY CMEIIIaIIL,
UIX CyMMapHBII1 00béM cTan MeHblIite Ha 20% u crai paset 0,8 (V,, + V). [locie cMemmBaHus Bcex TPEX KUIKOCTEN
OyThUIKA ObLIA 3aII0JIHEHA LIeJIMKOM, II09TOMY

%+0,8<%+‘/0):1JI, (4)

OTKyOa MOKHO HaNTU
1

V)= —
0= 56"

3Hast, Kakoit 06'béM GBLIT UCIIOIB30BAH, MOKHO HAITU MACCy KayKIOM MCIIOIB30BAHHOM KIIKOCTIU

®)

my =V, p = 2i6 a- 0,780 = 0,30 xr, (6)
m2 — VO . p2 — 2_16 JI - 0,832 — 0,32 KT, (7)
mg = Vy-p3 = 2_16 ax-0,858 = 0,33 xr. (8)

Y

M rorpma cymmapHas Macca CMEIIaHHBIX KMIKOCTel paBHA

m = ml + m2 + m3 — 0,95 KT'. (9)

OtBeTt: O011as macca cmecu paBHa 0,95 xr.



3amaua 3.

Tak Kak KoJIM4ecTBO 3yOLIOB JOCTATOUHO BEJIMKO, MOXXHO IIpeHe-
Opeus n3MeHeHNeM (GOpPMBI 3yOLa 1 GOPMBI IIPOMEKYTKA MEXKIY
3ybIamMm. A B TaKOM CJIydae KOJIMYeCTBO MaTepuaia, ygauieMoe
IIpY BBIPE3aHUI OTHOTO 3yOlia IIPOIIOPILIOHAIIBHO TOJILLIHE IIle-
CTepEHKI, TO €CTh YBEJINYIUIIOCH BTPOE.
Macca Bcero ymanseMoro Marepuaia paBHa IpOU3BeJeHIIO Mac-
CBI, yIQJII€MOJL IIPY BBIpE3aHMY OJHOTO 3y061(a, ¥ KOJII4yecTsa 3y0-
I[0B, KOTOpO€ TaKXe yBeJIMUMIOCh IIPOMOPIMOHAIBHO pagnycy
LIIECTEPEHKM, TO ECTH BTPOE.
Taxum 06pasoM, obIiast Macca YAaIs1eMoro MaTepuaia yBeJIdmiach B 9 pas.

OTtBerT: Macca YAaIg€eMOTro MaTe€puaia yBeJIN4YmiIach B 9 pas.

3amgaua 4.

Eciu LeHTp Teseru mpoejeT o KPyry HEKOTOPOTO Pajiyca, TO OXHO U3 KOJIEC (0KasaBlileecs BHYTPH) IIPOILLET
MeHbIIIee PACCTOSHIIE, a BTopoe — Goubiitee. B 0603HAYNTh pagityc OKpy>KHOCTH, II0 KOTOPOIT I0eXaJ LEHTP
Teneru 3a R, a mmpuHy Tesern 3a d TO paccTOAHUS, IIPOTiIeHHble BHYTPEHHNM KOJIECOM, LIEHTPOM M BHELIHUM
KostecoM 6ymyT cooTHOCUThCs, Kak (R — d/2): R: (R + d/2).

Eciut KoJieco mpoexasio HEKOTOpOe pacCTOsiHME S, TO YeM MeHBIIIe pafiyc Kojeca 7, TeM GOoJIblile eMy IIPUILIOCh
CcOBepIINTH 060poTOB. [IosToMYy, UICIIO0 0GOPOTOB KOJIECa IIPOIOPLVIOHATIBEHO OTHOILIEHIIO

S
N~ —=. (10)
r
Boopysxusincs aroit nHbopMalmein, paccmorpuM Heckosbko ciryuaes.
Caywuaii 1. Ilycts B mepBoM ciyuae OpakoBaHHOE KOJIECO OKasaloch IIpM ABYDKEHNUY BHYTpeHHUM. Torma Kosm-

yecTBa O60p0TOB Ka)XKJOTO 13 KOJIEC YAOBJIETBOPAIOT COOTHOILLIEHIIAM

Rl - g
Ny~ —2, (11)
rﬁpak.
R, +1
Ny~ —2, (12)
T

CTaH[.

rae I?; — pammyc kpyra, o kKoropomy Ipoexaiua tejxera. C Ipyroif CTOPOHBI, KOMIIBIOTED, CUNMTAs, YTO KoJeca
OJMIHAKOBBIE, BBIUVCIIVLIL, UTO pafguyc Kpyra paBeH [?,. OqHako, 3apaHee HeM3BECTHO, KaKoe 13 KOJIEC 0Ka3aJIoch
BHYTPEHHIM IIO €T0 pacuéraM, II03TOMY BO3MO>KHBI J[Ba BApMAHTA.

Curyuaii 1a. [Ipeqmonoxmm, 4To BHYTPEHHMM CHOBa OKas3aJoch OpakOBaHHOe KoJieco. Torma MOXHO HammcaTh
TOUYHO TaKIe Ke COOTHOIIEHIS

d
R2 - 5
Ny~ 2, (13)
rCTaHI[.
R, + 2
Ny~ —2, (14)
T

HO JICIIOJIB3Ys OJMHAKOBBIE paaAMyChl Kosléc. BumHo, uTo m3 cooTHoIeHnd Ha [V, cileqyeT, YTO B TAKOM CJIydaeT
R, = R,, 4TO IPOTUBOPEUNT yCIOBUIO.

[TosTomy mepeiinéM K ciieqyIolIeMy CIyuaio, B KOTOpOM GpaKoBaHHOE KOJIECO 0KA3aJIOCh BHEIITHMM.

Cuayuait 16. Hanuirem cooTHOIIEHNUS €Ié pa3



R2+_

L~ = 2, (15)
CTaH[
R, -4

Ny~ —2, (16)
T

d d
Ry + B R, — B
_ | (17)
TCTaH)I. r6pa1<.
d d
R2 - 5 Rl + 5
= ) (18)
TCTaH}:[. rCTaHI{.
U3 BTOpOTrO ypaBHEHMS CIEAYET, UTO
d=Ry— R, =14M—-13Mm=1m. (19)
ITopcraBuB BhIpaKeHHOe 3HaUeHNe d B IIepBOe YpaBHEeHMe, HallIéM OTHOLIIEHIEe T gpax. / e
d
Top. 1= 35  125Mm
P = 2 = = — ~0,86. (20)
TCTaH,H. R2 + 5 14’5 M

To ecTp pasMep Kojeca OTIMYaeTCI IpUMepHO Ha 14%.
Curyuaii 2a. [Tycts npy qBmbKeHNN 6paKoBaHHOE KOJIECO OKA3aJIoCh BHEIIIHNM, a ITO BBIYNCIIEHISIM KOMITBIOTepa
OHO OKa3aJI0Ch BHYTPEHHIM. MOKHO COCTAaBUTD [IBA YPAaBHEHM s, aHAJIOTMYHBIX IIPEABIAYIIeMYy CIydaro.

d d
= Tt (2)

T crang,. Tﬁpax.
Ry,+% R —¢
2 = 2. (22)
rCTaHJI[ TCTaHJI.
W3 BTOpOTO ypaBHEHNS CIEAYET, UTO
d=R, —Ry=13m—14dMm=—-1m. (23)

Tak Kak IIMpIHa TeJlery He MOKeT ObITh OTPUIIATeIBHOI, 3TOT CIy4all HaM TOKe He ITOJXOMMNT.
Curyuaii 26. 9TOT cirydail HeBO3MOKEH II0 TeM >ke IpuunHaM, uto u Cirydgair 1a.

OtBert: Pasmep koseca otinnuaercs Ha 14%.



3amaua 5.

A
Uep., KM/
20
‘——— ~
el N
-
15 47
i L ”
\ P~
10 p=
’f
’ﬂ
i /
5 ’f l'
’f
p>
’ﬂ
e T, KM
"
e -
10 20 30 40 50
ITo onpeneneHuio, cpegHAT CKOPOCTh paBHA
T
Vep, = - (24)
t
CienoBareIpHO, Ha JaHHOM rpaduke MHOKECTBO TOUEK
v
cp.
— = const. (25)
x

COOTBETCTBYeT IIOCTOSHHOMY 3HadeHMI0 BpeMeHN t. [locTpomB JIMHMIO, COOTBETCTBYIOLIYIO 3HaYeHMIO 4 Jaca, I
Halifs eé mepeceueHne ¢ rpadMKOM MbI HailiéM TOUKY, KOTOpas COOTBETCTBYeT IIOJIOXKEHMIO CYQHA B MCKOMBIIT

MOMEHT BPEMEHI.

OTBeT: CYIIHO HaXoOMJIOCh Ha paCCTOSTHUNI 41,5 KM OT TOUKM CTapTa.



