YcioBue

3aganue 1. Pazmunka.

3adarue cocmoum u3 mpexr pasHur 3aday, 06sedurenHvLr 000t 00wWet Mamemamuyieckot udeed.

3amaua 1.1

HebosbImoit mapuk 6pocaioT BepTHKAJIBHO BBEPX € HaYabHON CKOPOCTbIO Uy. Ha-

[IPABUM OCh T BEPTHUKAJIbHO, HAYAJIO OTCUETA COBMECTUM C TOYKOI OpocaHust mapu-

Ka. COHpOTI/IBHeHI/Ie BO31yXa HE YIUTHIBATD.

1.1.1 Banumure 3aKOH JBUKEHUS IMapuKa (3aBUCUMOCTH €ro KOODJMHATHI OT Bpe-

menu) z(t).

1.1.2 Banuiure ypaBHeHue, Mo3BOJIAIONIEE OIIPEIC/INTD, YePe3 KAaKOe BPeMs T IITapuK

OyJIeT HaXO/IUThCs Ha BbICOTE A.

1.1.3 Ykaxkute, Ipu KAaKOM COOTHOIIEHUN MEXK/Iy TapaMeTpaMu: HadaJIbHON CKOPO-
CTU Vg, YCKOPEHUs CBOOOJIHOTO NIaJIEHU ¢, BHICOTBI h, ypaBHEHUE [IJIsi BDEMEHHU JIBUYKEHUS T UMEET:
JIBA& Pa3JUYHBIX DeIeHusl; €INHCTBEHHOE DEIleHre; He UMeeT pelleHuil. YKaxKute (puandeckuit

CMBICJI TOI'O, 9TO 3a/iad9a MMEET PasHOE€ IUCJIO peHJeHHﬁ.

1.1.4 Oupenesinre MaKCUMAJIBbHYIO BBICOTY Apayx, HA KOTOPYIO IMOJHIUMETCS MIAPUK IIPU CBOEM JBU-

KeHHM.

3agaga 1.2.

HoBoromusiss rupisiHaa COCTOUT U3 1 OJMHAKOBBIX, IIa-
PAJLIEJIBHO COEIMHEHHBIX JTAMIIOUEK TOJIK/II0UeHa K HCTOT-
HUKY rocTtogaHoro Hampsizkenns Uy = 9,0 B. Ob6iiee co-
IPOTUBJIEHUE TOABOJAIINX ITPOBOJIOB U UCTOYHUKA PABHO
R = 1,20wM. ConpoTuBjaeHnEM IIPOBOIOB MEXKLY JIAMIIOU-
KaMHU MOKHO IpeHeOpednb. CompoTuBIeHHe KarKIOW JIaM-
moukn paBHo Ry = 20,0 OM # He 3aBUCUT OT CHJIBI TOKA,
[IPOTEKAIOIIEr0 9epe3 JIaMIIOUKY.

L
B9P.

1.2.1 Haitaure, mpu KakoM YuUC/Ie JIAMIIOUEK, CYMMapHas MOIIHOCTb TUPJISHILI Oy/aeT pasaa P.

1.2.2 Oupenenure, 1eMy MOXKeT OBITH PABHA MAKCUMAJIbHAST MOITHOCTD TUPJIAHJIBL Py . . [Ipu kaxom
qUCTIe JIAMIIOYEK 7, JTOCTUTAETCS 9Ta MaKCUMaJbHAas MOITHOCTD !
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Samadya 1.3.

YestoBeK JI0/I2KEH TIepecedb KBaJIpaTHOE BCIIAXaHHOE I0JIe, JJIMHA CTOPOHBI KOTOPOT'O paBHA @ OT
oxHoro yria mojist A o nporuBomnosioxkaoro yria C. CKOpOCTb JIBUKEHHS YeJIOBEKa I10 KParo

Vo .
II0JII PaBHA Vg, a II0 IAIllHe B N pa3 MeHbIIe v = —. JeJOBeK pelIaeT IIPOITU BIOJbL Kpas IIOJIsS

n

HEKOTOpOe paccTosiaue x (70 ToYKu B), a IOTOM TI0 TaliHe 1o npsmMoit 10 Touku C.

1.3.1 IIpu KaKoM 3HAYEHUU X BpeMsl JABUKeHHs OT ToUYkn A 10 Touku C' Oyaer MUHUMAJIbHO?

Pemenue

S3amanue 1. Pazmunuka.

Samaua 1.1

1.1.1 Tax Kak JBUKEHUE MPOUCXOJNUT C IMOCTOSHHBIM YCKOPEHUEM, TO 3aKOH JIBU-

2KEHHUA Mapa UMeEeT BU:

t2
.%:Uot—g?.

1.1.2 JIna pacdera BpeMeHU JIBUXKEHU, CJIEJyeT PENTUTH YpaBHEHUE

g7*

h:’UoT—T,

Koropoe nepernuiiiem B TpaIuIIMOHHOM JIJIsi KBaJIPATHBIX yPABHEHUN BHUJIE:

1.1.3 /IuckpuMUHAHT 9TOT0 YpaBHEHHUS PaBeH
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g g

[Ipu mo/I02KUTE/IHHOM 3HAYECHUN JTUCKPUMUHAHTA, T.€. TIPU

2

2h 2

D:(@) Wy o pe W (5)
g g 29

KpazgparHoe ypasrenne (3) uMeer nBa KopHst. OuU3naecKuii CMBICJ 9TOr0 OYEBHUJIEH: MAPUK OymeT
HAXOJINThCA Ha BbICOTe h JIBa pa3a: IPU JIBUKEHUN BBEPX W IPH JIBM2KeHNN BHU3. llpn

2

2h 2

D:(@> 20 = h>0 (6)
g g 29

ypaBHeHUe (3) pellleHuii He MMeeT, 9TO 03HAYAeT, YTO MAPHUK He TOJHUMETCsT Ha TAKyI0 BBICOTY.

1.1.4 Hakownen, npu D = 0 ypaBHeHue nmeeT eJIMHCTBeHHOe perienue. IIpu stom Besmmauna h
NPUHUMAaET MaKCUMaJIbHOE 3HAUYEHUE

2
(Y
Smax = i (7)

Teoperuueckuii Typ. Bapuant 2. 9 knacc. Pemenns 3a1a4. Biank s xKiopu. 2
Sagaua 1.2.
1.2.1 Tak Kak CONPOTHUBJICHUS BCEX JIAMIIOUEK OJMHAKO-

BBI, TO IIPU WX MTapaJuIeJIbHOM COEeMHEHNH ODIIee COIpo-
TUBJICHUE TUPJIAH/BI OyJIeT paBHO

RO
r=" 1y T R(}% X X

B sToM citydae MOIIHOCTD MUPJISIH/IBI Oy/IeT paBHA

Ug

P = IQT = WT- (2>

Jlng pacuera CONPOTUBJIEHUS TUPJIAH/IBI CJIEJIyeT PENTUTH KBaJIPATHOE YpPaBHEHUE:

__Ug . U§
P—m?“ = (RO"‘T) —FT =
U2
R2+2r(RO—2—Ig)+Rg:o (3)
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9to YpaBHEHUE UMEET JIBa KOPHA, €CJIN €0 JUCKPUMUHaHT OJIO>KUTEJIbHBINA:

U2 2 U2 2 U2 U2 U2
(RO zp) Hy (QP) plo=gpgp ) >0 @

B sTOoM ciryuae KOpHAME ypaBHEHUs (2) sBJISIOTCS

Uz Uz (U2
Rio=—(Ro— =2 ) +4/=2 (2 2Ry ). 5
1.2 ( 0 QP) \/2P 2P 0 5)
HOSTOMy YUCJI0 ﬂaMHO‘{eK, HpI/I KOTOpOM MOIITHOCTD HpI/IHI/IMaeT HaI'7I,ZLeHHOG 3Ha4YeHue JOJIZKHO 6bITb
paBHO

Ug ug (Ug
Ry - (RO - 219) £4/2p (3p — 210
N9 = . = 6
2= |5 p (6)
3/1ech KBapaTHbIe CKOOKH [...| O3HAYAOT TeIyIo YacTh ducya. CTporo roBopst, abCOTIOTHO TOYHBIIT

OTBET Ha ITOCTABJIEHHBIN BOIIPOC MOXKET OBITD ITOJIyU€eH TOJIbKO IIPU JIMCKPETHOM Habope TpeOyeMbIX
MOIITHOCTEH, TaK KaK YUCJIO JIAMIIOUEK — IMeJI0e TUCTIO.

1.2.2 [lpu MarcuMaJsIbHON MOIIHOCTH TUPJISHIBI IUCKPUMUHAHT ypaBHeHUs (3) paBeH HYJIO, MO-
3TOMY

U ( Us
D2Pmax (2Pmax — 2Ry =0. (7)
OTkyma cieiyer, 9To
Us Us
—2 = Pmax = 5 -
(2Pmax RO) v 1R, ®)

Kaxk ciemyer, u3 dopmysbl (4) 9Ta MOIHOCTH JIOCTHIAETCsI, €CJIU CONPOTUBJIEHHE HAIDEBATEIIsI
paBHO

Teopernuecknit Typ. BapuanT 2. 9 kiacc. Pemenuns 3aja4. binank s xioopu. 3

_ Ug \ _
R=-— <R0 - 2Pmax> = Ry. 9)

Nrak, conporuBiienre rupJisiH bl JIOJ2KHO OBITH paBHO Ry = 15,50M. CiretoBaTeibHO, B TUPJISTHITY
HaJ0 BKJIIOYUTD

n="0_2"_167. (10)
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He niesioe 1unceio ammovuek BKJIIOYATh B Ielh He pekoMen ryeTcs. [loaromy HEoOX0mMo paccuanTarh
MOIITHOCTHU THPJIAH/IBI TIPU JIBYX O/MKaimux K 16,7 3Hadennit 9ucia JamMiodex 1mo (gpopmysie

pP—

U2 R
0 5 (11)

(Ro+ &)

YucsieHnble 3HAYEHUS 3TUX MOLLLHOCTGfI PaBHDBI:

P16 = 16,868BT

: (12)
Pi; = 16,873Br

Takum obpa3oM, OKOHYATEJILHBIN OTBET 3a/a4un: MakcuMmasabHas MOIIHOCTb THPJISHILI paBHa P =
16,873BT ~ 16,9BT npu uucse jammnovex n = 17.

[Tpumeyanue. YauThiBas, 9TO UCXOJIHBIE YNCIEHHbIE 3HAUYEHUs IIPUBEJIEHBI ¢ TOYHOCTHIO 10 0,1, TO
€ JTAHHOI TOYHOCTBHIO HallJeHHAas MOITHOCTH Peajnu3yeTcsd MpH Jucse JaMrodek ot 15 1o 19.

Teopernueckwnit Typ. Bapuant 2. 9 knacc. Pemenns 3amad. biank as xopu. 4

Samaua 1.3.

1.3.1 3anmmem BbIpazkeHUe JJisi BDEMEH! JBUKEHUST IIPU TPOU3BOJIb-
HOM 3HaYEHUW T:

po L et aza? (1)

)Y

LA :

A\, ::“ i\ < ‘Mk\?\
SAARVATRS
NN

Yo Vo R ’
P e Gh B NS
. A i "\L"\g" _— \\\"'\\
Jlna omnpejie/leHnss MUHHUMYyMa, 9TOW (PYHKIIUU BOCIIOJIB3YEMCs Y2Ke —— p
arrpobupoBanHoit MeToaukoii. ChopMyupyeM oOpaTHYIO 3a/1a49y: IIPU Ve

KaKOM 3HAYeHUM T BpeMsd JIBUKeHus Oyjier pasuo t7 /s orBera na
STOT BOIIPOC HAJO PEIUTh ypasHeHue (1), cumras HemsBecTHON Besmunuoit . [Ipeobpasyem 510
YPaBHEHUE:

t_x_l_m/a?—l—(a—:v)? N @)

Vo Vo

(tvo—2)2 =n?(a*+ (a—12)%) = ((tvo—a)+ (a—1))°=n?(a®+ (a —2)?)

st ynporiennst anrebpanvecknx BbIKJIAJI0K, obozHaunM (a — x) = z, (tvg — a) = b. Torpa ypas-
HEeHHUe YIPOCTUTCH:

((tvg — a) + (a — z))* = n® (@*+(a—2)) = (3)

b+2)?=n"(a®>+2") = (0 —-1)2"-2bz+n’—-b0"=0
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[TpupaBHsieM JUCKPUMUHAHT 9TOrO ypaBHEHUs K HyJ0. B aroM ciydae ypasaenue (3), a ciiejioBa-
TeJIbHO, U ypaBHeHue (2) Oy/lyT UMeTh eJIMHCTBEHHOE PEIleHIe, P KOTOPOM BpeMsl { MUHUMAJIBLHO:

D = 4b* — 4(n* — 1)(n*a® — b*) = 0. (4)

1o yesoBue BbiloHsgeTcs ipu b = +av/n? — 1. Ciieyer BbIOpaTh MOJIOKUTEIbHBI KOPEHb, 110
cMbicsty napamerpa b. Teneps Jierko HaX0 M €JMHCTBEHHBIN KOPEHDb ypaBHEHUs (3):

z=—F——0= . (5)

OxoHYaTeILHO IIoJydaeM, 94TO0 MUHUMAaAJIbHOE BpEMA JIBUZKCHUA JOCTUT'ACTCHA IIPU

a
T=04—2=0— —F——. 6
— (6)
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