MyHUUMIAJBbHBIA 3TAMNl BCEPOCCHUUCKON OJTUMIIUAABI IIKOJIbHUKOB 10 (PU3HKe.
2023-24 yueonslii roa. 10 kaace. MakcumanabHblii 6a11 — 50.

3amauya Nel

JIBa xanopumerpa (HepBbII — TOJBKO € BOJOH,
BTOPOIl — TOJBKO CO JIBJOM) OAHOBPEMEHHO CTaBAT Ha
HarpeBarelii  OJAMHAKOBOM  MomHocTU. HavanbHas —
TeMriepatypa B oboux kasopumerpax t = 0 C. B momeHT

BpEMEHH T = 6 MMUH TEPBBI KaJOPUMETP CHSUIM C /
HarpeBaTessi ¥ BCIO BOJY M3 HEro IJIABHO IEPENIN BO

Bropoil Kkamopumerp. Ha puc. 10.1 noxazaHo, kak /
MEHsIaCh Macca BOJbI (B KHJIKOM COCTOSSHUM) BO BTOPOM —
KQJIOpUMETpPE €  TEYCHUEM  BPEMEHHU. Y IEIIbHAs
% , YAeTbHas TeIioTa Puc. 10.1

Mg, KT

t, Mun
TEIIOEMKOCTh BoAnl ¢ = 4200

mnaBiaeHus Jgbpaa A = 330 kx/kr. Ilorepsmu Teruta
npeHeopeyb.
Ornpenenure:
1. momHOCTB HarpeBateins P;
2. Maccy BOJBI My, KOTOPast ObLIA TIEPETMTA U3 IEPBOTO KAJIOPUMETPa BO BTOPOH.

Aemop: Anmon Ilempoeuu Copoxun

Bo3mo:xHoe perenne

Bompoc Nel.

[Tocnie mepenuBaHus BO BTOPOM KaJOPUMETP BOJBI U3 MEPBOTO MPOJOJDKAET PACTH Macca
00pa3oBaBIICHCS W30 JbJa BOJbBI, CIICAOBATEIBHO, PACTasyl HE BECh Jie[, W TEMIEparypa
COJICPIKUMOTO BTOpOro Kanopumerpa papHa t =0°C.

Jlns BTOporo KajopumeTpa B uHTepBane oT 7o = 0 MuH 10 1= 6 Mun P-(r—7,)=4A-m (1),
rae A — yzenbHas TemwioTa miasneHus abaa, M =0,1kr — Macca pactasBIero Jbaa. st nepBoro
kanopumerpa: P-(r—z,)=c-m -At (2). U3 (1)u(2) A-m =c-m_-At (3).

U3 dopmystet (1) momrHOCTh HarpesaTens P = 91,7 Bt (4).

Bompoc Ne2.
3anuiieM ypaBHEHHE TEIUIOBOTO OajaHca JJisl MPOoIecca, MPOUCXOISIIET0 B HHTEPBAIE OT
T=6wMuH 10 T1 =8 MuH: ¢-M -At+P-(r,—7)=A-(Mm,—m,—m,) (5), rne m, =0,4kr — KOHEUHas
Macca BOJbI BO BTOPOM KaJIOPUMETPE MOCIIe T00aBICHHs BOIBI U3 TIEPBOTO.
C yuerom pasenctB (3) u (5), momywaem A-(M,—m —m)=A4A-m +P-(r;—7), oTkyzna
_A-(m,—2m,)-P-(7, —7)
‘ A

, uncnenHo m, = 0,17 xr (6).



Kpurepun oneHuBanus

Ne | Kpurepmuid Bbanabl
1 B pemenun YYTCHO, 4TO HOCHC IICPENMBAHUS BOABI M3 TMEPBOTO 1
KaJIOPHMETpPa BO BTOPOM pacTasil HE BECh Jie]]
3anucana ¢popmyna (1) wim cienanbl aHATOTHYHBIE PACCYKICHUS 1
3 3anucana ¢popmyna (2) WM celaHbl aHATOTHYHBIE PACCYKICHUS 1
4 3anucana Gopmyina (3) uiau caenad aHaJIOTHYHBIA BBIBOI U3 Gopmyi (1) u 1
()
5 [Tonydyen oTBeT Ha mepBbIN Bopoc 3aaauu (hopmyina + gucio)* 1+0,5
6 3anucana ¢popmyna (5) WM cieaHbl aHATOTHYHBIE PACCYKICHUS 3
7 [Tonyyen oTBeT Ha BTOpO# Bompoc 3a1a4u (hopmysia + 9ucio)™ 1+0,5
HUTOI'O 10

* Ecnau U3 BepHBIX COOOPa)KCHUI MOJMYYeH IPABUIBbHBIA YUCICHHBIH OTBET, TO OalIbl 3a
(bopMyiTy TOXKE CTaBsITCA.




3apaua Ne2

Yepe3 uacanbHblii HEOONBIION HEMOABMKHBIA OJOK INEpPEKHHYTa - ‘
HUTH JUIMHOU L, K KOHIIJaM KOTOPOW MOJBEUICHBI /[Ba MAJCHbKUX IIapUKa o DM. ” 8 BV
MaccaMd M1 u M. M3HauanbHO MIAPUKU HAXOIWINCh HEMOABMKHO Ha
OAHON BBICOTE Haja 3eMi€il. JlBurasch mo OJOKY, MIApUK Maccol My
o0JieTaeT ero, U HUTh OTPHIBAETCS OT OJI0Ka. -

1. OrnpenenuTb CKOPOCTh v (HampaBiieHHE U MOYJIb) IIAPUKA C
MEHbILIEH Maccoil B MOMEHT OTpbIBa HUTU OT OJIOKA, €CIM U3BECTHO, YTO T l L
mapuk ¢ OonbIIell Maccoi JBUTAJCI B OTOT MOMEHT BPEMEHH CO  m, m,
CKOpPOCThIO V1.

2. [Tocne orppiBa OT OJ0Ka KOHCTPYKIUS JETUT IO BO3IYXY,
npuyéM HUTh BCerna HaTsHyTa. B urore, mapuku nagarT Ha 3eMIIIO
ogHoBpeMeHHO. Ha kakom paccTossHuM OT Onoka (10 TOPH30HTAJIN)

OKa3aJiCcsl IIapUK ¢ MEHbLIEH Maccoil B MOMEHT KacaHus 3eMJIn?

Pasmepamu Oroka ¥ IIAPUKOB, CONPOTHUBICHHWEM Bo3ayxa mpeHeOpeub. CumrTarh, UTO

B3aUMOJIeHCTBUE IIApUKa C OJIOKOM ITPOUCXOAUT 0€3 OTeph SHEPTUU.

@ mn,

Aemop: ®ponoe Poman Cepzeesuu.

Bo3moxkHoe pemenune

Bomnpoc Nel.

[[Tapuk maccoil My TsKellee U JBUrajcs MUCKIIOUUTEIbHO BEPTHKAIbHO BHHU3, ITOATOMY B
MOMEHT OTpbIBa HUTH OT OJIOKa HUTh OKa3ajach BEpPTUKaJbHA M HATSAHYTa, a BEPXHUU IIApUK
okazaics Ha ypoBHe Onoka. CKOpOCTh HUKHETO IapHKa BIOJIb HUTU paBHsIach V1 B MOMEHT
OTpbIBA, BEPXHUH TPy3 B CUIY HEPACTSKUMOCTH HUTH JIOJDKEH MUMETh TAKYK) K€ KOMIIOHEHTY
CKOpOCTH BI0JIb HUTH. KoMmoHeHTa ckopocT V2, MepneHAUKYIspHas HUTH, HAWAETCS U3 3aKOHA

_ (my+my)gL _ m,v? N my (vZ+v2)
)

COXpaHEHUs JHEPIUH: — = m gL + > >

OTKyZa V, =

m m
\/ (m—z — ) gL —V? (m—z + 1) . CkopocTp BepXHEro IIapuka HalpaBji€Ha BIPAaBO-BHU3 Ha
1 1
oo £
PUCYHKE, TAHTE€HC YIJIa HAKJIOHA CKOPOCTU K TOPU30HTY HAMAETCS U3 COOTHOIICHUS: tg a = V—1
2
Bompoc Ne2.

CKOpOCTB \V/) OMpeaciIACT CKOPOCTb ABUKCHUSA LHEHTpA MACC CHUCTCMBI 110 TOPHU3OHTAJIH.

myL o
I_IeHTp MAaCC HaxOAUTCA Ha pPAaCCTOAHUU Ly, = —20T rapuka Maccou mi BpalcHue
0 mqi+tm, i

. V.
KOHCTPYKIIMM TPOUCXOIUT C YIJIOBOM CKOPOCTBIO @ = L—z, CKOpOCTh LieHTpa Mmacc — V, =

0 I
w(L - Lo) = g

TOPU30HTAJIBHOM ITOJIOKEHHWH, 3HAYUT 3a BpeMs IOJIETA YCIIEBAET ITOBEPHYTHCS KaK MUHHMYM Ha
4eTBEepPTh 000POTa, BOZMOXKHO €lIE€ M Ha HECKOJbKO MoiyoOoporoB. Eciau moiayo6opoToB ObLIO
4E€THOE KOJIMYECTBO, TO LIAPUK MAcCO M1 OKa)XeTCs Jayblie OT OJloKa, 4YeM HYKHUN (TIepBBIA THII

NajieHus1), eciau HedéTHoe — Omke K 070Ky (BTOpOH THN MaJeHHs ). 3amuilieM yroyl MoBopoTa B

bid 31 o
IIEPBOM ClIyda€ KaK q = E + 27'[11, BO BTOPOM — X, = 7 + 2nn. BpeM}I IIOJIETA ONPECACTIUM KaK

Vomy

s OJHOBPEMCHHOCTU TMAACHWA [MAPUKOB CJICAYCT, YTO HHUTH I1aaacT B

a o
t = —, B TIEPBOM CiIy4ae PACCTOSHUE 10 TOPH3OHTAIH OT Os10Ka /10 mIapuka Maccoi My Oymet L, =

fr o = ( m2 * 1) Lo = (g + 2ﬂn) mT-:anz my+m,
(2—: ay — 1) L, = (37” b o) Tkl

mi+m, myt+my

mqaq myL

, BO BTOpOM — L2=t*Vu—L0=




Kpurepun oneHuBanus

. Koin-Bo
Ne | Kpurepuii GAILIOR
1 VYKka3aHO, YTO CKOPOCTh IIapUKa MAaccod My HampaBicHa BEPTHKAILHO BHU3 B 05
MOMEHT OTphIBA
VYKka3aHo, 4TO MPOEKIIUN CKOPOCTEH MApUKOB HA HUTh PaBHBIC 1
BepHo 3anucan 3ak0H COXpaHEHUsI SJHEPIUU 1
BepHo BeuucieHno 3uavuenue Vo 0,5
5 Onpenenén  yrom  d4epe3  OTHOUIGHHWE  CKOpocTed, Jnubo  mrobas 1
TPUTOHOMETPUYECKAs BETMUMHA OT yIiia
6 |OmnpenenéH HeHTp Macc CUCTEMBI JBYX IIAPHKOB 1
7 |BepHas ckopoCTh LIEHTpa Macc 1
8 |VYkazaHo 2 Tuma MajcHUs IMAPUKOB HA 3EMITIO 1
9 VYkazaHo O0ECKOHEYHOE KOJMYECTBO BAPUAHTOB B IMEPBOM cCllydae + BO BTOPOM 0,5+0.5
ciryuae
10 |¥Yromx moBopoTa JyIst Y4ETHOTO + HEYETHOTO KOJIMYECTBA TT0Ty0O0pOTOB 0,5+0,5
11 |PaccrosiHue asns 4ETHOTO + HEYETHOTO KOJIMYECTBA MOITYyOOOPOTOB 0,5+0,5
UTOIro 10




3amaua Ne 3

[magkass ~ pakeTka  MOCTYyNaTelbHO  JBUXKETCS  BAOJb
BEPTUKAJIbHON OCH Yy, OTCTOSILIEd OT HEMOABM)XKHOM CTEHKH Ha
paccrosinue L. [ToBpXHOCTh pakeTKHM HaKJIOHEHAa IOA YIIOM [ K
BEpUTKAIU (CM. puC). MeXy pakeTKON W CTCHKOW JBMXKETCS JETKUN
IapvK, Macca KOTOPOTrO MaJia Mo CPAaBHEHHUIO C MaccaMU OCTAaJIbHBIX
00bekTOB. TpaekTopus IIapuka IOKa3aHa Ha pucyHke. Pakerka
JBIDKETCS TaK, 4YTO MEpe]l KaXIbIM YIapoM IIapuKa O CTEHKY ero
CKOpPOCTh TOPU30HTAJIbHA U paBHA V. PaccMOTpUM pa3inuyHble MOAETH
OMHUCAHHOTO JIBUKEHUS.

Moneab Nel. bymem cuuTarh yaapbl IIapuka O CTEHKY U
pPaKeTKy alCOJIOITHO YOPYTMMH, a PpPaKeTKy, KakK CJeICTBHE,
HEMOIBUKHOM.

Bonpoc Nel: Onpenenute yroi 3 1uist 3TOH MOJICIIH.

Mozneanb No2.
Beeném ko3 dunmenT nmorepb SHEPruu K MpH COyAapeHNUH MIAPHKa CO CTEHKOM CIIEAYIOIIUM

oOpazoM:
EKI/IH,Z =k- EKPIH,I’

rne Eyuyi1 ¥ Eyxuyyp — KUHETHYECKAs DHEPrus IIApuKa [0 M IIOCIE COyAapeHUs
cootBercTBeHHO M 0 < k < 1.

VYroapel 0 pakeTKy MpOAOKaeM CUMTaTh YOPYTHUMH. 3-3a moOTepb SHEpruu Iapuk Oyaer
«apeioBaThy BHU3.

Bonpoc Ne2: Haiiure ckopocth «iperda» mapuka vy,
[1apyKa Ko BpEMEHH 3a I0CTATOUHO OOJIBIIIOE YUCIIO YIapOB.

Bonpoc Ne3: Ompenenute yron 3 U NPOEKIUIO CKOPOCTH PAKETKH HA OCh Y B MOMEHT
COyAapeHMs C IIAPUKOM B 3TOM MOJIEIH, €CIIM PEATU3YETCsl ONIMCAHHOE BBILIE ABUKECHUE.

T.C. OTHOLICHUC TCPEMCIICHUA

Aemop: Kanawnuxoe Onez I'epmanosuu

Bo3moikHoe pelienue

" L o
Bonpoc Nel: Bpems mon€ra mapuka OT CTEHBI 10 PAaKeTKH t = —. Haiizem npoekuun
0

CKOPOCTEH IIapruKa HEMOCPEICTBEHHO MIEPET YIAPOM O PAKETKY:
Ux = Vo, vy =—gt=—— (D
Vo
[Tpu ’TOM B MOMEHT y/Iapa O pakeTKy CKOPOCTh [IapUKa JODKHA OBITh MEPIIEHANKYIIApHA €€

IIJIOCKOCTH OJIA CO6J'II-OI[GHI/I$I NEPUOJNYHOCTU NBHKCHHSA, IIOOTOMY.
-V
y

gL
=arctan= (2)

Bo = arctan
Uy v

: mvg
Bomnpoc Ne2: ITycts Eyyy = —, — KUHETUYECKas SHEPTUsl IIapUKa HEMOCPE/ICTBEHHO Tepe

12

Vo !

- cpagy nocine ynapa. U3 cootnomenus Eyy,, = k - E,y TOTyIUM:
vy=vk-v, (3)

L
Bpewms t,, ABMkeHUs mapuka oT Touku A 1o Touku O, MO MpexHEMY paBHO t,o = — 2
0

yAapoM O CTEHKY, a Ey,,, =

L
BpeMs typ «obpatHOTO» Mosiera ot O k B paBHO tpp = T

Yo

Jlaree HECTIOKHO MONTYYHTh CMEIICHHE IIapuKa BAOJIh OCH Y TPU JBIKEHUU OT TOYKU A K

Touke B mo ¢opMynaMm paBHOYCKOPEHHOTO JIBHKEHUS

2 2 2
9gtao Ytos _ 9 (k— 1L

2 2 2 kv3

Ay = (4)



B cHily NEpPUOIMYHOCTH JABMKEHHUS CKOPOCTH Apeii(ha HaXOIUTCs KaK
|Ay| g(1=k)I* kv, gL ( 1 1) )
v = = . — _
" tao + top 2kv§ (1+Vk)L 2v

vk

Bonpoc Ne3: Ilycts m— CKOpPOCTh IIapvKa MPsMO MEpesl yAapoM O PaKeTKy, Wf{ -
CKOPOCTb IIAPUKA CPa3y MOCIIE YAapa O PAKeTKy, U = Uy €, — CKOPOCTh PAKETKHU B JAHHbIH MOMEHT
BpeMeHH. Tak Kak yAap O pakeTKy YHpYTHid, TO CUJIbl TPEHUS HE JIEHCTBYIOT, TOT/Ia YCKOpEHUE
mapvka B MOMEHT yJapa HalpaBJ€HO MEPIECHIUKYISPHO MOBEPXHOCTH PAKETKU. 3HAYUT BEKTOP
M3MEHEHHUS CKOPOCTH IIapuKa Av = Vaft — Upef TAKXKE NEPIEHIUKYIAPEH IUIOCKOCTH PAKETKH.

TOFI[a U3 rCOMCTPHHU CICAYECT

Av v — Vp
Y — arctan 2% ef.y (6)

_Avx vbef,x - vaft,x
W3 ycinoBus NEPHOINYHOCTH IBIKCHHS U POPMYIT pAaBHOYCKOPEHHOTO JIBH)KCHHUS :

Upefx = \/EUOI Vartx = —Vo (7)

B = arctan

gL gL )
% =——, v =—
bef.y \/E'UO afty Vo
Torma
L(1+Vk L
B = arctan g ( ) = arctan g 9
v3Vk(1 +Vk) vavk

Tak kak ymap O pakeTKy YNpyrui, a WIApUK JIETKUH, TO B CHUCTEME OTCYETAa PAKETKH
BEJIMYMHA CKOPOCTH IIapUKa COXpaHseTcs. Onpenennum U, U3 3T0ro ycaoBus.

2 2
2 gL gL
j(\/zvo) +(~w) - j oo+ (5 -w) a0
272 272

g°L 2gL , 9°L* 2gL

z = — 4+ =

kv§ Vv, ty =W vg Vo y
vok(1—k) — g?L?(1 — k) _ kvy — g*L? ( 1

Y T k(L + V) 2glv, 71 av

kvg +

vk

Kpurepun oneHuBanus

=

Kpurepnit basnsl

3anucaHbl IPOEKIIMU CKOPOCTH IIIapuKa B MOMEHT yjapa o paketky (1)

13 BepHBIX cooOpaxkeHUH HaiijieH yroa o (2)

[TomyueHo oTHOIIIEHUE CKOPOCTEN 0 U MOcie yaapa o CTeHKY (3)

Haiineno cmemienne mo BepTUKAIM 3a OAWH yaap (4) WM HECKOJIBKO
YAapoB.

Omnpeneneno vy, (5)

Wnes naxoxaenuns 3 (6)

Vcnonb3oBanue ycnosust nepuoandrocta (7) — (8)

o [No|lg] A [WN|k
e R

[Monyueno Beipaxxkenue s 3 (9)

Mcnonb30BaHO yCIIOBHE DPABEHCTBA CKOPOCTEH IIapHKa OTHOCHTEIHHO
paKeTKH 710 U MOcJe yaapa B CBSI3U ¢ ero ynpyroctbio (10)

10 | Haiineno u,, (11). (Ecim BMecTO U, HaliieHo |uy| ) 1(0,5)




3agaua Ned

Ha rpaduke mnpencraBieHa BOJBT- 0,40 -
amIiepHasl ~ XapaKTepPHCTHUKAa  HEJIWHEHHOTOo 0,36 1
HarpeBaTesbHOTO SIIEMEHTA. Ero 0221
CONPOTHBIICHHE W3MEHSCTCSI W3-32 Harpesa, 028 ]

KOTJa 10 HEMYy MpPOTEKAaeT 3HAuYUTEIbHBIN
anektpuueckuil Tok. Jlannas BAX nonydena B
CTAllMOHAPHBIX YCIOBUSX, JUJISl CHATHUS KaxXIOu
TOYKU JIOKUJAINUCh YCTAHOBIICHUSI TEIJIOBOTO - 4
paBHOBECHSI. ] "

Bomnpoc Nel: Kakum Oyzer HadaabHBIN I -
TOK, €CIIM HarpeBarelib MpU KOMHATHON e
TeMIIepaType MOAKIIOYUTh K MCTOYHUKY C
HanpspkeHueM 6 B?  Cuwraiite, 4rto
TeMIlepaTypa HarpeBaTelsi He  YCIEBaeT
CYIIIECTBEHHO U3MEHUTHCA.

Bonpoc Ne2: Kakoii Tok OyzneT mporekarh yepe3 HarpeBarellb CIYCTS UIMTEIbHOE BPeMs,
€CJIM €ro MOJKIIOYUTh K HCTOYHHKY C HampspkeHueM 6 B ¢ mociienoBarenbHO MOAKIIOYEHHBIM
JIOTIOJIHUTEIBHBIM conpoTuBieHrueM 30 Om?

Bonpoc Ne3: Temmneparypa HarpeBareisi MNPAKTHYCCKH IEPECTACT HM3MEHATHCS IIPH
YBEJIIMYCHUH HAMpPSKEHUS HMCTOYHUKA BBINIE HEKOTOPOro 3HaueHus. Omnpenenure 3TO 3HAYCHHE
HaIPSKEHUSI.

Aemop: Boponyoe Anexcanop I'ennaovesuu

A
B

uB

Bo3moxkHoe pemienue.

Bomnpoc Nel:

B xonmogHoM cocrosiHuu (mpu KOMHATHOM Temmpatrype) BAX snemeHTa nuHeiHas, T.e. ecliu
TeMIieparypa He OyJIeT U3MEHSTCS, TO JIMHEHHAs 3aBUCUMOCThL COXpaHuTcs. [Ipomomkaem rpaduk,
HaxomuM 11=0,36 A.

Bonpoc Ne2:
3ameTUM MoONHOE corpoTuBieHue nenu Oonpire 30 Om, T.e. TOK B IIeMH HE MPEBBIIMIAET

6B .
Toom = 0,2A. D10 3HAYUTH, YTO 3JIEMEHT OyneT padoTaTb Ha Ha4aJbHOM (JIMHEHHOM) ydacTke
M
4
BAX. Ha naganpHOM yuacTke BAX compoTuBieHHE 2J€MEHTa MOCTOSHHO M paBHO R = — =

0,25
6
16 Om. OGmiee conpoTuBiieHue menu paBHo 46 OM, Tora cuna Toka I, = vl 0,13 A.
Bonpoc Ne3: Ecnu Temmeparypa HarpeBatells IMEepecTaeT HM3MEHSTHCS, 3TO 3HAYUT, YTO

MOJBOUMAs MOIIHOCTh paBHAa MOIIHOCTH TEIUIOBBIX MOTEPh. TakuM 00pa3oM sIeKTpUYecKas
MOIIHOCTh TOXE JOJKHA OCTABaThCA MOCTOAHHOM. HalijieM MOIHOCTh B pa3HbIX TOYKAX:

U, B 1,0 2,0 3,0 4,0 5,0 5,5 6,0 7,0 8,0
I, A 0,06 0,12 0,18 0,19 0,18 0,17 0,16 0,14 0,12
P, Bt 0,06 0,24 0,54 0,76 0,90 0,94 0,96 0,98 0,96

MOIIHOCTh MEPECTAET MEHSTCS MPHU HANPSKEHUU O0JIbIIEM 6 BOJIBT.

ytﬂ/ITBIBa}I, 4TO C€CTh IOrpCIIHOCTH B HAHHBIX (O‘-ICBI/IJIHO Ha Fpa(pI/IKC), nojy4dyacm, 4TO




Kpurepun oneHuBanus

. Koin-Bo
Ne Kpurepuit SAILIOB
1 | B HauanbHBIII MOMEHT TEMIIEpaTypa HarpeBarelss HE YCIIeBaeT M3MEHUTHCS, 1
CJIEJIOBATEJILHO, OCTAETCSl MOCTOSTHHBIM €r0 COMTPOTHBIICHUE
2 | IlocToSsHHOE CONPOTHBICHHWE COOTBETCTBYET IOCTOSIHHOMY HAaKJIOHY 1
rpaduka (uaes NpomoSKeHHsI rpaduKka HIM HaWJAEHHOE COINPOTUBIICHHE
XOJIOTHOTO 3JIEMEHTA)
3 | Orser 1: I = (0,36+0,02) A (popmyrna + uncio)* 0,5+0,5
4 | YkazaHo, u4To pabouas TOYKa OyIeT COOTBETCTBOBaTh HAYAIBHOMY 1
JMHeitHOMY yyacTKy BA X uiu ujes nocTpoeHus: Harpy304HOW MpsMOil.
5 | Jloxa3aHo WM IPOBEPEHO, YTO EMEHT paboTaeT Ha IMHEHHOM yJacTKe MU 1
Harpy3o4Hasi KpuBas MOCTPOEHa BEPHO.
6 | Oreer 2: I2=(0,13+0,01) A. (bopmyna + gucmo)* 0,5+0,5
7 | Yka3aHO, YTO IIOCTOSHCTBO TEMIIEPATypbl COOTBETCTBYET IIOCTOSHCTBY 1,5
MOJIBOUMOM MOIIIHOCTH
8 | Haiinena MomHOCTB st 4-X vt O0Jiee pa3HbIX TOUSK M3 quara3ona S - 8 B. 1,5
9 Ortser 3: U = (6,0+0,5) B 1

* Ecnu uMcneHHbId OTBET NMPABWIBHBIM U MOJyYeH U3 BEPHBIX COOOpa)keHUil, TO Oasuibl 3a

(bopMyTy TOXKE CTaBsITCA.




3agaua Ne5

Nmxenep koHcTpykTopckoro Oropo H.E.Jleraitno mopyumn nabopanty BHUHTHKY pemuTh
3ajauy:

«McKycCcTBEHHBIN CIIyTHUK Maccoil M = 2 T (mosHas Macca CyTHHKAa BMECTE C TOIJIMBOM)
IBIDKETCSI IO KpyroBoi opoute JIyHsl co ckopoctbio v;= 1600 m/c. Jlns chmycka u mocajaku Ha
MOBEPXHOCTh JIyHBI CIYTHUK JOJDKEH CHH3UTh CKOpocTh 10 V,= 800 m/c m mepeiitn Ha
AIUTMITHYECKYI0 opOuTy. [l 3TOoro Ha Mmanoe BpeMsi BKJIIOYAIOTCS JIBUTATENH, TOPMO3SIINE
CIIyTHHK.

N3 3KCIepUMEHTOB, MPOBEIEHHBIX C IMPOTOTUIIOM CITyTHHKA, H3BECTHO, YTO CKOPOCTb
UCTEUEHMs TOIJIMBA U OTHOCUTENIBHO CIIyTHMKAa 3aBHCHUT OT MAacChl MCTPA4eHHOrO TOILIMBA M
CIIeyIOIUM 00pa3oMm:

u(m) =M-m) - (Co—C-m),
rae M — macca ciiytauka, Co, C — HEKOTOpBIE KO UIHECHTHI.
B Ta0nuue npuBeaeHbl SKCIEpUMEHTAIbHbBIE JaHHbIE, 0TOOpaKaroIye 3aBUCUMOCTb u(m):

m, T 0 0,01 0,01 0,05 0,1 0,2 04 0,6 0,8 1 1,2 1,4

u,m/c | 3200 | 3197,3 | 3211 3037,1 | 2847,9 | 2508,1 | 1921,5 | 1356,2 | 926 649,7 | 271,1 | 111

Ornpenenure:
1) 3nauenust koaddurmentos Co, C;
2) Maccy TOILIMBa M, KOTOPOE HEOOXOMMO CXKEUb JJIsl OCYIIECTBICHHUS TaHHOTO MaHEBpa.

OreHKa MOTrpenIHOCTH B JAHHOM 3aaue He TpeOyeTcs.
Ipumeuanue: nxenep Ha mojsx gonucai Gopmyimy:

v, —v, = C, -m—E-m2

Aemop: Cyxoea Onvea Paoueena

Bo3moxkHoe pemienune
1) HemocpenctBenHo moxem Haiitu Co.

u(0) = M- C, = 3200 m/c

c u(0) 3200 mM/c 1600 M
0 M 2T c-T
2) Jluneapusyem rpaduk ucxonHoit 3asucumoctu u(m) = (M —m) - (Cy — Cm).
JIJ1s1 5TOTO MOCTPOMM €T0 B KOOPIHHATAX (;(_mw)l) oT m.
u(m) Co_C
(M . m) 0 m
ITepecuntaeM gaHHbIC T IOCTPOEHHS rpaduka
u(m) e *
m, T u, M/c M—m, T | M—-m)’ M/(c * 1)
0,00 3200,00 |2 1600,00
0,01 3197,29 | 1,995 1602,65
0,01 3210,97 | 1,99 1613,55
0,05 3037,11 | 1,95 1557,49
0,10 284793 | 1,9 1498,91
0,20 2508,09 |18 1393,38
0,40 192145 | 1,6 1200,91
0,60 1356,22 | 14 968,73
0,80 925,97 1,2 771,64
1,00 649,72 1 649,72
1,20 271,08 0,8 338,86
1,40 110,99 0,6 184,98
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3) s Haxoxnaenus kodpdunuenrta C:

a) MPEIIOYTUTEIBHO MPOBECTH HAWIYUIIYIO TIPSIMYIO Yepe3 IKCIICPUMEHTAIbHBIC TOUKU
170071

0) 1Be mpsiMble Yepe3 KpaiiHue ToukH U HainTh cpeanee apupmerndeckoe (Cmax + Cmin)/2.
C = 1050 m/(c*kr?)

4) Vcnonb3yst QyHKIMIO IPUMEYaHUS

v — v, = C -m—E-m2

IToxacraBmss Haﬁ,[[eHHBIe 3Ha4YCHUA CO, C MoxkeM IIOJIYYHUTh KBaApPaTHOC YpaBHCHUC!

—525m? + 1600 * m = 800
Pemenusimu 6ynyt 630 xr u 2400kr. Bropoii kopeHb He yJOBIETBOPSET YCIOBUIM 3ajauH,
TaK KaK Macca TOIIMBA OOJIbIIIE MTOJIHOM MacChl CITyTHHKA.
m = 0,63 T ecTb CyMMapHBbIi pacxo/] TOIJIMBA HA MaHEBP.

Kpurepun oneHuBanus

. Koin-Bo
o | Kpurepuit
N pHTep OayoB
1 |Haiinen C, = 1600 m/(c* T) 1
2 |Unes nuaeapuszanmy rpaduka 1
3 BepHblil epecueT HayaNnbHBIX JAaHHBIX U HAHECEHUE TOYEK Ha KOOPIUHATHYIO 1
II0CKOCTh y (M)
4 | AnexBaTHBINM MacmTad oceil + 0CH KOPPEKTHO IO IITUCAHBI 0,5+0,5
5 [TpoBeneHne HaWIy4IIeH MPSMON WM MPOBEICHUE KPAHHUX MPSMBIX U PacdeT 5
C kak cpeanero apupmetundeckoro Cmax u Cmin
6 |Tlonyuenne 3Hauenus C B uaTepBane 1050 + 20 m/(c*kr?) (1050 = 50) 2(1)
v Perienne KBaJpaTHOrO YpaBHEHUS U HAXOXKACHHE CYMMapHOTO pacxoja 2(1)
tormuea M=0,63+0,03 T (0,63+0,06)




