-2 Ilonerenn?
YcioBue

Samada 10-2 Iloaerenn?

OHocTymeHIaTas pakeTa, HadajbHas Macca KoTopoit M = 45 1, crapTyer u Bce BpeMsl JIBUKETCS
BEPTUKAJILHO BBEDX.

B 1iepBbIit MOMEHT TIOCJIE 3allyCKa JIBUTATe/Id YCKOPEHHEe PaKeThl PABHO HYJIIO, HO pakeTa yKe He

BSaHMO,ZLefICTByeT C OIIOpaMMu CTapTOBOI'O KOMILJIEKCA. B nocJjieAyromue MOMEHTBI U3-3a YMEHbIIC-

Am
HUsI MacCChl TOILIMBA OHA HAYMHAET Pa3roHsIThcsa. MaccoBbIil pacxol (t = —— TOILINBa PAKETHOI'O

At

JBUTaTe s (Macca TOIUINBA, CrOPAOIIEro KayKIylo CEKYHJIy) OCTaeTCsi MOCTOSHHBIM Ha BCel ak-
TUBHOM JacTH TpaeKTopuu nojera. [Ipoeknusa ckopocTn ncredenns TpoyKTOB CrOPAHUS U3 COTLIA

M
aBuUraTessa pakeThl Ha och comwia u = 3000 — Takke He m3MeHsercd. Macca TOIIMBA B MOMEHT

¢
crapra pakerwl coctapiasger k = 90 % macchl pakersr.

M
]
eM@a, CONPOMUBAECHUEM 8030YTA OMCYMCMBYEM, Max Kak 3anyck npoudsodumcs Ha 0pyzotl naa-
Heme.

Yckopenne cBOOOIHOTO TaJIeHNsT canTaiiTe paBHbIM ¢ = 10 — u He 3a8ucAuwUM 0OM 6blCOMbL NOJs-

1.1 ‘—IeMy PaBHa CHJIa TAT'M ABUT'aTE/Id B MOMCHT CTapTa paKeTI)I?

1.2 Tlokazkure, 9TO peakKTUBHASI CUJIA TATH JIBUTATE ST PAKEThl OCTAETCs MOCTOSHHOI (T.e. He 3aBu-
CHUT OT MaCChl PAKeThl) U PaBHA

Fo = pu (1)

1.3 Yemy paBeH pacxo/i TOILJINBA JIBUTATEIS PAKETHI (47
1.4 Yemy paBHa MOITHOCTD JIBUTATE/Id B MOMEHT CTAPTa PAKETHI.

1.5 Ompenesinre 3aBUCHMOCTD YCKOPEHHUS PaKeTbl OT BPEMEHN Ha aKTHBHOW YacTH TPAeKTOPUU
nosieta. Haiiiure 3aBHCHMOCTD OTHOIIEHUST MOJIYJI YCKOPEHHS PAKEThI K YCKOPEHUIO CBOOOIHOIO
m

a
IMagenud — OT OTHOIIEHHUA MacCChl paKeThbl K ec CT&pTOBOfI Macce 1 = M JJ1d BCEro aKTHUBHOI'O

g
yJacTKa TPaeKTOPUH.

1.6 PaccuuraiiTe yncieHHble 3HAUEHUs] YCKOPEHUS PAKEThI Y€pe3 PABHOOTCTOSIINE TTPOMEKYTKH
Bpemenu At. B kagectBe At Bo3bMUTE HHTEPBAJ, B T€UCHUE KOTOPOT'O MACCA PAKETHI YMEHBIIACTCS
na 10 % or nepsonavanbHOil Macehl. eMy paBeH 3TOT HHTEPBaJI?

1.7 Yckopenne pakeTbl MOCTOSTHHO U3MEHSIETCs, TpudeM HenHeitHo. O1HaKo, /it IPUOINKEHHBIX
pPACIeToOB, MOYKHO CUUTATh, UTO B TEUYEHHE MAJIOrO ITPOMEKYTKa BpeMeHn At yCKOpEHUEe paKeTh
U3MEHdAeTCs 10 JInHeiHoMY 3akoHy. [locTpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH PAKETHI OT BpeMe-
HU, UCIIOJIb3Ysl YKa3aHHOe npubsmkenne. B kadecTBe nHTepBasia BpeMenn At BO3bMUTE HHTEPBAJI,
HCIIOJIb30BAHHBIN B IIPEJIBLIYIIEM IIYHKTE.
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1.8 Ucnosb3yst aHajorudnoe npubJIMzKeHue, MocTpobre IpaduK 3aBUCHMOCTH BBICOTBHI II0IHEMA
pakeThl OT BPEMEHU Ha aKTHBHOM ydYacTKe TpaeKTopuu z(t).

1.9 Kakoit MakcuMaIbHONR BBICOTBI Zyay JOCTUTHET pakera’

Pemenue

3amauda 10-2 Iloaxerenn?

1.1 B momenT CTapTa CUJIa TAI'kd, O9€BUHA PaBHa CHUJIE TAXKECTHU

F,=Mg (1)

Yucaennoe suadenue [, = 45-10% - 10 = 45 - 10* H = 450 xH

1.2 TIpore Bcero joka3aTh 3Ty hOpMysIa B CUCTEME OTCUETa CBA3AHHON ¢ paKeTol B KAKOH-TO Ma-
JIBIIT TPOMEXKYTOK BpeMeHu. B 9Toit cucreme MpoayKThl CrOPaHUst MOy IaoT UMITyibe At - u. Crre-
JIOBATEJIbHO, U PAKeTa IMOJIydaeT TAKOW yKe MMILYJIbC (TOJIBKO B IPOTUBOIOJIOKHOM HAIPABJIECHIN)
PazenmmB 910 BhIpakenne Ha MaJIblil TPOMEKYTOK BpeMeHu At moyiyduM TpebyeMoe BbIpazKeHHe
JUT cHJTbl TATH. TaK Kak BeJUYNHA CUJIbI HE 3aBUCHT OT BHIOOPA MHEPIINAJILHON CHCTEMBI OTCYETa,
TO 9TO BBIPAXKEHUE CIIPABE/JINBO IS JIIOOOr0 MOMEHTa BPEMEHU U JIF00O0I CKOPOCTH PAKEThI.

1.3 Tak Kax B HaYaJIbHBIII MOMEHT BPEMEHN CHJIA TATU paBHA CHJIE TAXKECTH, TO PACXO]l TOILJINBA
MOXKHO HaiTHU U3 9TOr'0 yCJIOBUSI

pu = Mg = M=@7 =150 (2)
u ¢

1.4 MommuocTs JBuUraresid pakersl: P = %, rie A — pabora, coBepIlieHHasI CUJIAMU JABJICHUS

IIPOIyKTOB CTOPAaHWS B KaMepe CrOpaHus JBUTaTes s 3a mpoMe:kyTok Bpemenn At. ITo Teopeme o

KUHETUYeCKON SHeprun 3Ta padoTa paBHa M3MEHEHUIO KUHETHIECKOW SHEPTUH ITPO/IYKTOB CrOPAHUS

u pakeTbl. B MOMeHT crapTa pakeTa MOKOW/IACh, TIO9TOMY:

Amu? Amu?  pu?  Mgu
> 7 DAL 2 2 ()
45 -10% - 10 - 3000
P= = 675(MBT).

2

1.5 K MomMmenTy Bpemenu t mocje crapTa Macca pakeTbl yMeHbIMUIach n crajia pasua M — ut. Ilo
BTOpOMY 3aKoHny HbroTona:

F, = (M — pt)g = (M — pt)a.

YuaurnsiBas IIOJIYyY€HHbIC PaHee BbIpazKeHUud JJId CHUJIbI TAT'M U pacXO/a TOILJIMBa, IIOJydaeM:
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M M
Mg—(]\/[——gt>g: <M——gt>a =
u u

g*t
a= :
v — gt

(4)

B rabmrme 1 npusesenst paccanrannble 1o Gopmyste (8) suadenns a(t). Ha pucynke 2 npusesgen
rpacduk 3aucumocT a(t) ¢ JTMHEHHON anmpoKCHMaIueil Mexky pacudeTHBIMU TOYKAM.

1.6 Bpewmst paboThl gBUraTesis onpeesisercss CKOPOCTbIO pacxojia TOILINBA:

EM  k
b = — = —u; 9)
H 9
0,9 - 3000

1.7 CkopocTh % MOKeT OBITH IOJIy4YeHa KaK ILIONalb (DUIypbl, OTPAHIYEHHON OCBIO BPEMEHU 1
rpacdukoM a(t). YUIuTsiBas JUHEHHYIO 3aBUCUMOCTD a(t) MEXKJy TOUKAMU by,_q ¥ t,,, TOIYIUM JJIst
3HAYEHU CKOPOCTH:

1
Up = Up_1 + §(an,1 + a,)At. (10)

HOJIy‘{eHHbIe SHa4YeHUd IIpUBEICHDbI B Ta6JIHLLe 1. MakcumajbHast CKOPOCTb PaKETbl

U = 4400 2
C

1.8 Bricora, KoTOpOil jJocTUTAET pakKeTa, PACCIMNTHIBACTCS AHAJIOTUYHO, UCIOJIb3Ys IpaduK 3aBU-
cumoct u(t) ¢ JIMHEHHON AIIPOKCHMAITEl MeK Ly PACIeTHBIME TOYKAMMU:

1
hy, = hp_1 + i(un_l + Un)Alf (11)

[Tosrygyennble 3HavMEHNs TPUBEJIEHBI B TabJmIe 1.

c [0 |30 |60 90 120 150 180 210 240 270
, 22 0011 125 (43 |67 10,0 | 15,0 |23,3 | 40,0 90,0

2100117 |71 173 | 337 a87 962 1537 | 2487 4437
M | 0,0 | 250 | 1563 | 5214 | 12857 | 26714 | 49946 | 87429 | 147786 | 251643

<~

SR
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3
9
2(1)
4
3
2
2
(1)
0
45
45 .
T
40 CKOPOCTb paKeTbl
35 '}'
T
< /
s 3.0 y
¥
g 2.5
§_ 20 — —Cm— JIWHEAHEA HHTEPNONALKA YCHOPEHHA
5 == === TOUHOE JEWEHKE

1,0 /
N /
R e :

0 30 &0 90 120 150 180 210 240 270

Bpems, ¢

rHBI/II‘aTGJII) PacxoJyeT BECH 3allaC TOIIJIMBa Ha BBICOTE H = 250 xwM.

2
1.9 MakcuMaJsibHAA BBICOTA MIOIBHEMA PAKETDBI: 2 = H + Ymax — 1240 kM.
rH max 29
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BbicoTa noagbema paKeTbl
~ 300000
250
225 /; 250000
200
175 - —0o—JIMHeHAA MHTEPNOAALMA // - 200000
CKOpPOCTH //
150 —— —m=Touoe pewenue
- 150000
125
100
- 100000
75
>0 - 50000
25
0 i 0
1 2 3 4 5 6 7 8 g 10

Saaua JOIyCcKaeT U TOYHOE pellieHue, Tpebyloliee 3HAKOMCTBA C BBICIIEil MaTeMaTu-
Koil (He AJjisi yIaCTHUKOB)

st ckopocTu:

M@:AZ@ﬁ N mazﬁtftﬁ :-u@:vm<

v — gt

)—g. (12)

v — gt

11t BBICOTBI:

h@%iAEﬁMt ~ h@%:Aw}m(vjﬁ>—m>ﬁ = MﬂszmM;ﬂm<v;W)—%i

Pacuernsie ganubie 1o dhopmystam (12) u (13) npusenenst B Tabimie 2:

t,c 030 |60 90 120 150 180 210 240 270
u,M/c | 0|16 |69 170 | 332 279 949 1512 | 2428 4208
h, m 0 | 158 | 1337 | 4795 | 12154 | 25584 | 48135 | 84427 | 142301 | 238267

Paznnuusa nesnagnreabab!
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