YcioBue

Samaua 9-1. «Pensa — myTenieCTBEHHUK»

Moutonoit, HO TanmanTiuseii dpusuk Pemust (on xe sans Deop) jerom rocrun B gepesre [Ipocro-
kBamnao. OIHAXKIbI OH PEIINI OTIPABUTHCS K CBOEMY APYIY B COCeIHION JepeBHIO Kedupumo,
HAXOJIAIIy0Ccs Ha paccrogauu S = 5,0 kM. Kot Marpockun, XoTes 3HaTh, Kak UJET IIyTeleCTBHE.
Ho y xorta me 6b110 MOOMIBHOTO TesedoHA, MOTOMY, «9TO KOTaM MOOMJIbHUKH He ITOJIOYKEeHbI!»
Tanantmussiit dusuk Gejrg Jgerko paspernini BOZHUKIIYIO TPOOJIeMy: OH IPEIOXKII ITPUBJIEThb K
nyTemtectBuio mca [lapuka, KOTOPBIi Ho/IKeH TOCTosiHHO Oerarh Mexk 1y IIpocrokBariuno u Pejeit,
nepejiaBas COOOIIEHNd O XOJIe IyTertecTBuA. MaTpOCKUH TPUHST IIPeJI0YKEHNE.

Yacrp 1. Il1an myTernecrBus.

Kak nacrosmuit pusuk @ejist periusi HoCTPOUTh TEOPETUIECKYIO MOJIE/Ib mryTertecTsus. OH perm
JIBUTATLCS HE CIIEINa, ¢ MOCTOSHHON ckopocThio V = 3,0 —. lobpasiuch 10 cBoero jpyra, Pejis
c

OyJeT roCTUTh y Hero neJiblii jiedb. [Hlapuk jmosken 6eraThb ¢ MOCTOAHHON 110 MOJIYJIIO0 CKOPOCTBIO
POBHO B TpH pasa mpeBbiaoleil ckopoctb Pean u = 3v.

[To mnany, [Hlapuk goskeH BbIOE:KATh U3 JoMa Udepe3 BpeMda 7o = 5,0 MuH noce Peau, goraan
€ro, OH JIOJIZKEH TYT K€ MOBEPHYTh 00PATHO M BEPHYTHCS JIOMOI, IepejiaB COOOIeHre, CHOBA Oe-
xKaTb 3a Pejieit, TOrHATH €ro, BEPHYThC JIOMOI n Tak jaJee... [locie Toro, kak [Ilapuk npemact
nocsiegHee coobienne o ToM, uro Peng yenenno jgodpaJcd 10 jepeBin Kedupuno, oH MOJTYIUT
CBOE BO3HArpazKJeHue U ocTaHeTcs joMa. BpemeneM BCTped cjie0BaJIO IpeHedpedb.

1.1 Paccunraiite ckopocTh apu:kennss Pean B «<MeTpax B MUHYTY» U JaJbIIe HOJIb3yHTECh STUMK
eJIMHATIAMI U3MepeHns (MeTpax u MuHyTax). 1.2 3a kakoe Bpemst Deis T0KeH JOATH 10 KOHETHOI
nesu? 1.3 Banuiure B CHMBOJIBHOM BHJIe 3aKOH jBrKenns Pen xo(t) (3aBHCHMOCTH PACCTOSTHUST
oT 6abyIIKUHOTO JIoMa T oT BpeMmenn (). [Tocrpoiite rpaduk miaHUpyeMOro 3aKOHa JBHZKEHMUSI.

Jas amozo ucnoavaytme oaanx Nl Chavana nodymaiime, a nomom cmpotime!

1.4 Haiigure (mosyaure dopmysy B 0OIIeM BHUjE, a 3aTeM PaCCUYMTANTE YUC/IEHHbIE 3HAYCHUS) B
Kakie MOMeHThI Bpemeru Ty, [1lapuk Oymer Bosspamarses gomoii. 1.5 Haiigure (mosyanre hopmyity
B 00IIeM BHJie, a 3aTeM paccuuTaiiTe JMCIeHHble 3HAYEHNUS) B KaKHe MOMEHTHI BPEMEHU () U B
Kaknx Toukax rj Hlapuk jomken Berpedarbes ¢ Pegyeit. 1.6 Paccauraiite kakoit myTh L go/KeH
npobexkath [Ilapuk. 1.7 Ha 61anke Nel nocrpoiite rpaduk 3akona jasuxkenus [[lapuka.

Yacts 2. IlyTemmecTBue.

B amofti wacmu 3adavu pe%omeﬁayem UCTLOAD308ATIND MPOMEHCYTNOUYHDLE YUCAEHHDBLE PACHETIIDL.

[Mocrpoennstit rpaduk asmxenns Pejst B3sir ¢ coboit u Beigan [lapuky (BHIHO ¥ OH OTHOCHTCS
K TaJaHTIuBBIM dusukam B ceoeM Buje). [lepsoie gse Berpeun [llapuka ¢ @ejieii nporwim cTporo
o rpaduky. OaHako K Tperbeit Berpede [llapuk omosmgat Ha BpeMs

Aty = 15 vua. @eng moHs, 9T0 MT0C/Ie Bo3Bpatenust gomoit [llapuk kakoe-To Bpemst ATy OT/bIXaJT
B TeHEYKe 110]1 3a00POM.
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2.1 Haiigure ckosibko Bpemenu A1y [lapuk oTibixas Bo3je J0Ma.

[MTapuk mosyun/i 3aKOHHYIO B30YUYKY 3a OIO3JaHMe M KaTeropuyeckoe yKaszaHue: K CJIeJIyIomnei
BCTpeUe MOJTHOCTHIO BOCCTAHOBUTH pa3pabOTaHHbIi rpaduK ABUXKEHUA, TO €CTh YeTBepTas BCTpeda
JIOJIZKHA TTPOU30iiTH B pacdeTHoe Bpemsi. Buanmo, Peng yoe:kieH B HAIUINN (PUSTIECKUX 3HAHUI
n MaTeMaTuvdecknx criocoonocreii y [llapuka. Bpemenem «ipy»keckoii 6ece/ibl» MOXKHO IIpeHeOpedb
1 B 9TOM CJIydae.

2.2 C kakoit cpejeit ckopocTbio josizkeH Oexkath [[lapuk, 4robbl yeTBepTast BCTpeda Mpou30IILia
B pacuerHoe Bpemsi? B kakoit moment Bpemenu [Ilapuk BepHeTcs oMol B 9TOT pa3?

[[Tapwk BBITOTHUI TOCTABIECHHYIO 33/1a9y — YeTBepTasl BCTpeda MPOU3O0IIa TOYHO B PACUETHOE
Bpemst! [Tocste 9T0ro OH MOy Ir/I BO3MOYKHOCTD COBEPIIATH OYE€PETHON KPYT € MPEXKHENH, IJIAHOBOM
ckopoctbio. [Tlapuk jierko jrobexkalt 10 moma B [Ipocroksarmno, jposoxkui MarpockuHy u modezxalt
obparno! KakoBo ke OBLIO ero yampieHne, Korjga or jgorHaj Pearo TOYHO Ha BXOJE B JIEPEBHIO
Kedwupuno, xorsa no mrany Pemop jgosmken ObLt mpuittu B Hee panbie! [Hapuk moust, aro Qe
TOXKE TJIe-TO HEMHOT'O OTIOXHY/I!

2.3 Ckonbko Bpemenu Aty oraprxan Dems?

Pacnpomasmucsy ¢ @eeit, [Mlapuk dectHo, 1o rpaduky BepHyJICS JOMON U HMOJYIHI 3aKOHHOE
BO3Harpazkiexue!

2.4 Iloctpoiite Ha Oaanke N2 rpacduku peaabHbIX 3aK0HOB apu:kenust Pegopa u Illapuka. 2.5
Paccunraiire, Ha ckosnbko [lapuk ymmuana cBoit myTth AL n3-3a He3alIaHUPOBAHHOI'O OT/IBIXA.

He 3a0yapTe ciaTh 6J1aHK ¢ MOCTPOEHHBbIMU T'padukamu!

Pemienue

Banaga 9-1. «Dejsg — mMyTENIECTBEHHUK >

1.1 Ilepecuer cKOpOCTH TPOBOAUTCA TPAIAITMOHHO

3,0 kM 3000 m M
=2 = = 1
v 1,0 wac 60 mun 50 MWH (1)
1.2 Bpemsa gsmxkenus: Pegu
S 5000
T="= T_M = 1,0 102 . (2)

2.1 Cuauasia (B Teuenun npomexkyrka spemenn 1) Dejist nBUzKeTCs PABHOMEPHO, & 3aT€M OCTAETCsI
B IIOKOE, IIO9TOMY

vt, mput<T
t) = : 3
Zo(?) S, mput>T )

['paduk 3akoHa JBUXKEHUS ITOKA3aH Ha pUC. 2.
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1.4-1.5 I300pa3um cxeMaTHYECKU 3aKOHLI JIBHZKCHUS X A

®enn u Mapuka (puc. 1). Ilycrs [lapuk B ouepenHoii
pas3 BepHYJICS JIOMOI B MOMEHT BpeMmeHu Ty _1. Cireryto-
masi Bcrpeda ¢ Deseit mpon3oiiger B MOMEHT BpeMEHN x
o k ____________________________ 1
tr, B TOUKE C KOOPIMHATOMN !
OTy Ke KOOPIUHATY MOYKHO BBIPA3UTh U3 3aKOHA JIBH- Tk t, T t
xkenud [llapruka Ha 9TOM yUyacTke
T = u(tk — kal)- (5)
[IpupaBHuBas 3T BhIPAXKEHUs, TTOJTYIUM
U
u(tk — Tk—l) =vtp = = " UTk_l, (6)

OueBnino, aro Haza s [llapuk Oyaer OexKaTh CTOJIBKO K€ BPEeMEeHHU, KaK U JIO BCTPEUU, ITOITOMY

T — bt =ty — Th—1.
/13 mocyieTHIX COOTHOIIEHUT HAXO/IMM

U u+v
Tk—1 — Tk—1 =
uUu—v uUu—v

Tk:2tk_7—k71:2 Thk—1- (7)

[TosrygenHoe cooTHoIIEHNE TTOKA3bIBAELT, YTO BpeMeHa Bo3Bpaitienus [llapuka gomoit o6pas3yioT reo-
METPHYECKYIO TIPOIPECCHIO, KOTOPYIO B SIBHOM BHJIE MOXKHO 3allUCaTh (C y9IeTOM U = 30)

k

U+ u+v

Tk = Th—1 = Tk :7'0( ) =79 - 2" (8)
U —v u—v

U3 dbopmysist (6) Beipasum momentsl Berped [apuka ¢ @eeit

k—1
U U U+ v 3
ty = Th—1 = ( ) 70:7'0'5'2k 9)

u—v U—v \u—v

1 KOOpAWHATBLI MEeCT BCTPEYINn

k-1
3
T = vt = Y (u—i—v) VT = vT - — - 2. (10)

U—v \uU—"v 2

[To mostyueHHBIM (DOPMYJIAM JIETKO PACCYUTATH UUCJICHHBIE 3HAYCHUSI BPEMEH U KOODJIMHAT (CM.
Tabuy 1)

9 kuacc. Teoperndeckuii Typ. 3



Tabauna 1. Ilnaaupyemsbriii rpacdhuk apukenus Illapuka.

k | BosBparenue K oMy Berpeua ¢ ®@eneit
Tk, (MuH) x (M) |t (Mun) xp (M)

05,0 0

1 7,5 375
10 0

2 15 750
20 0

3 30 1500
40 0

4 60 3000
80 0

5 120 (7) 6000 (7)

113 5000

147 0

Pacder mokaspiBaer, uTo K 4erTBepTOil oxkujtaeMoil BcTpeue Dend yxke JT0HIET 710 CBOEH TEJIN.
[Tostomy Illapuk B werBepThIil pa3 Berpetutr Pemio B Touke 4 = 5000M, B MOMEHT BpeMeHU

S 5000
t5 =74+ E =80+ ﬁ = 113muH. (11)

[Tocnennunit pa3 [lapuk jgo/KeH BEpHYTbCS JOMOI B MOMEHT BpeMEHU

S 5000
Ts = T4 + 25 =80+ QE = 147vun (12)

1.6 Tak kak IIlapuk jgo/KeH JBUTATHCA € TOCTOAHHOM 110 MOJIYJIIO CKOPOCTBIO, TO IyTh, KOTOPDI
OH JIOJIZKEH TTPO0EKaTh paBeH

L = urs = 150 - 147 = 22000m = 22KM (13)

1.7 I'pacuk 3akona nsuxkennsa [[lapuka Takke mokasan Ha puc. 2.
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5000

4000

3000

2000

2.1 Ecim apuk oTaprxast B TedeHnn mpoMekyTka A7) 1 omo3a/1 Ha Bpems Aty, To OHa OexKal B
Tedenun mpoMexxyTka Bpement ((t3 + Aty) — (12 + Am)) n mornan emo B Touke x = v(ts + Aty),
II09TOMY JIOJIZKHO BBIIIOJIHATHCS COOTHOIIEHHE

w((ts + AR — (12 + A1) = o(ts + Aty), (13)

N3 KOTOPOr'o olipeaessaeM

_ 2
(u - v) (ts + Aty) — 1y = 3 45 — 20 = 10 MuH. (14)

ATl =
Tax aec,ﬂTTLUMUHymHCL.FL 3&(36;09%07{?0, npuseaa x nﬂmnaﬁuamumunymnomy OTLOS()CLHUTO, 636y%7€€, AU~
HUM KUuAOMEMPAM, da ecwe ux neobxrodumocmu PeE3KO YseAUuUMUMD CKOPOCMD beza!

2.2 Tak kax Heymadnas serpeda Hlapuka ¢ @eneit mponsonura B Touke xy = v(ts+ Aty) = 2250 M,
B MOMEHT BpeMeHn t; = 45 MuH, a CJIeJyiomas BCTpeda B MOMEHT Bpemenn t = 74 = 60 mun B
touke x4 = 3000 M, TO cpe/iHSAST CKOPOCTb, KOTOPYIO J0JKeH pa3BuTh [[lapuk mokHa OBITH paBHA

<w:5%+x4—5%0M:3m i

Ty — 1 15 mun MUH

(15)

Cyodsa no dokymenmanrvrotl Tporuke — makas ckopocmsv Illapuxy docmynna! BosBparures xKe oH
JIOMOI1 TI0CJIe 9TOM OeleHoit TOHKM B MOMEHT BPEMEHH

2, 2250
B 454+ 2" — 5] Mum. 16
W + 350 MUH (16)

Il
T3 =13
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Kax eudno, on bosee wem 1a 10 munym onosddas u wa scmpewy ¢ Mampockunvim, 4mo npuseao x
euse 00HOMY BOCNUMAMENLHOMY Meponpuamuto!

2.3— 2.4 Ilo mrany Pejisg go/KeH ObLT BXOAUTH B JIEPpEeBHIO B MOMeHT Bpemenu 1 = 100 mun, a
B peajbHOCTU OH BOIIE] B Hee B MOMeHT Bpemenn 75 = 113 mua. CiiegoBaTe/ibHO, OH OT/IbIXAJ B
TeYEeHNN IIPOMEXKYTKa BPEMEHI

Aty = 75 — T = 13 mumn. (17)

[ne nmenno Peyig yeTpomsi MECTO OTJIbIXa CKa3aTh HEBO3MOxKHO. [losToMy Ha rpaduke 3akoHa
JIBUZKEHUsI 9TOT TOPU3OHTAJIBHBIN yUACTOK MOXKET HAXOJIUThCS B IIPOU3BOJILHOM MecTe (Ha puc. 3
— cpagy nocje Berpeun ¢ [Tlapukom).

5000

4000

3000

2000

1000

2.6 U3 rpadwuka BuHO, 9TO YIJIMHEHHE IIYTH IIPOU3OIILIO M3-3a TOr0, UYTO TPEThs BCTpeda IIPO-
M30ILJ1a JTAJIbIIe, YeM 3allJIAHUPOBAHO, TIPU 3TOM

AL = 2(xy — w3) = 2 (2250 — 1500) = 1500 M = 1,5 k1. (18)

Zleaatime ece sospems!
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