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BIAITOBIAI ta PO3B’A3AHHAA
3aBAAHB 00AACHOT'O TEOPETUYIHOIO TyPy OAiMITiaAn FOHHX (pi3uKiB
2014-2015 maBuaapHUIL pik

3apaua 10.1. Beable u cepble KyOHKH HMEIOT OAHMHAKOBBIC
2 pasmeprr 10X10X10 cm. Beasrii kyOuk 11aaBaeT B BOAE, IIOTPY3UBIIIHCH
7 cm Ha 8 cM, ceppiii — Ha 9 cM. VI3 mATH KyOHKOB COOHPAIOT «CTOAOHEKY,

—D_D_D_ KOTOprfI IIA2BAC€T B BOAE, BO3BBIIIAACH HAA IIOBEPXHOCTBIO HaA 7 cM

— (puc. 1). CKOABKO OEABIX KYOHKOB B 9TOM KOHCTPYKIIAN?

Perrerrie

[ycTh B «koHCTpYKIMK» k Gebix 1 (5—K) cepbix KyOHKOB.

[Ipn n000oM coenuHeHUM KYOUKOB COXpaHseTcsl (SIBiseTCs
WHBAapHAaHTOM) «IOJIBOJHBIN 00bEM).

3anuiueM 3Ty COXPaHSIOIIYIOCS BEJIWYUHY JUIS OTIEJIbHBIX

Puc. 1

KyOMKOB | JIJIs1 KOHCTPYKIIHH:

iINV="no0600nuiti 06vem”’

k-Sh+(5-k)-S-h. = 5-Sh,-S-Ah

|

k-8 cmt(5-k)9 em = 510 cm -7 cm

45 -k = 43
Otcrona moixydaeM OTBET k =2, T.e. B «kKOHCTPYKIIMI» JBa O€bIX KyOuka u 3 cepbix KyOuka.

Omeem: B «KOHCTPYKIMMN» ABa OenbIX KyOHKa U 3 cepbIx KyOuKa.
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3amaua 11.2. Ha pucynkax 1, a, 6 npuBOJsTCS JBE TUCTOIpAaMMBI pAaCIpeieiIeHU aTOMOB
OJTHOATOMHOTO Ta3a 1o 3HeprusiM. llepsas rucrorpamma HOKa3bIBaeT, KaKO€ KOJMYECTBO aTOMOB B
nepBoM aHcamOiie oOnajaeT KMHETHMYECKOW sHepruedl paBHoH E,, 2E;, 3E,, ...(E, - ycioBHas
eIMHMIIA U3MEPEHUs SHeprun). Bropas rucrorpamma gaeT aHaJIOTHYHYIO MH(POPMAIUIO Ul aTOMOB
BTOPOTO aHcamOJIsl.
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Puc. 1

1) Ckombko aToMOB B Kaxkjaom aHcamOme? 2) UYemy paBHa cpemssis (apudmernyeckas)
KHHETHUYECKasi PHEPTUsi aTOMOB Kaxjoro ancamoOinsa? 3) Bo ckomapko pa3 oTiH4YaroTCs aOCOIOTHBIE
TeMIiepatypbl aHcamOei?

Pemenne.
1) B xaxxmom ancamb6iie 20 aToMOB.
2) IlonmHas KUHETHYECKast YHEPTUS MIEPBOTO aHCaMOJIsl paBHA
Eou1 =2 Eo +4-2Eg +5-3Eg +4-4Eq +2-5E, +1-6E, +1-7TE, +1-8Ey = 72E,.

[ToHast KHHETHYECKas SHEPTHsI aTOMOB BTOPOT0 aHCaMOJIs paBHA:

[TosTomy cpennee (apudMeTHUECKOE) 3HAUCHHE KUHETHYECKON PHEPTUU ISl aTOMOB IIEPBOTO
2 / N = 5,0 EO .

3) AGcomroTHas TeMIeparypa ecTh Mepa cpeiHel KHHETHUECKON SHeprul aTOMOB U MOJIEKYII -

<Ek>:ng . Orcrona mosydaem T, /T, =<Ek2>/<Ek1> =14.

Eoﬁm

aHcamOs paBHO <Ek1> =E,py1/ N =3,6E. lnst BTOpOro ancamo6s - <Ek 2> =E ey

Omeem: 1) B xaxaom ancambie 20 aTomoB; 2) <Ek1>=3,6E0, <Ek2>=5,OEO; 3)
Ty /Ty =(Ey o ) /(Eyy) =14
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3apaua 11.3. Typuct HaxonuTcs Ha paccrosiHuu 1,5 km ot noporu (ot Touku O ). PaccrosiHue
ot Touku O 110 TypOa3sl paBHO 2,715 kM. Ilog KakuM yrioMm TypUCTY cileayeT BBIXOJHUTH U3 Jieca Ha
JOPOTY, YTOOBI JOWTH 110 TypOa3bl Kak MOKHO ObicTpee? Kakoe MUHUMAaILHOE BPEMsl €MY Ui 3TOTO
noHaznoouTcs?

CKopocCTh IBWKCHHSI TYpHUCTA 110 Jiecy cocTasisier 0,5 m/c, a mo mopore — 1,3 m/c?

lﬂTypucm Q Q QQE

h=1500 Typbasa

oO— — —~ [

5,=2715
Puc.1

Pewenue. UtoObl ysudemsv OTBET, HEMHOTO M3MEHHUM «Aekopauun» (puc.20). Ckaxem, 4To
HaJl JOpOTOM HAaxXOJIUTCSA CpeAa, CKOPOCTh TypucTa B KOTOpoil paBHa V; =05m/c, a Huxke Aoporu

BTOpas Cpella, CKOPOCTh IBHKEHMsI B KOTOpoW paBHa V, =13m/c. U eme caBruHEM HEMHOIO BHM3
TypOasy, 4TOOBI HAIllM HAMEKU CTalIK 00Jiee SICHBIMH.
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Puc.2

Ecnou Typuct Haiiner camblii OBICTPBIN MyTh, TO OH C HEOOXOAUMOCTHIO TIOBTOPUT IMYyTh JIyda
CBETa, NOTOMY, 4YTO corjlacHO mnpuHuumy @Depma, cBeT Bceria BBIOUpAET MyTh, TPEOYOMIMi
MUHUMAaJbHOTO BpeMeHu! A Kak BeJeT ceOs Jyd CBeTa Ha TpaHUIle JABYX CPeJl XOPOIIO U3BECTHO — OH
BCET/1a BBITIOJHSET 3aKOH O NMPEJIOMIICHHS CBETa:
sina _n, Vi
sing n, V,
B nHamewm ciiyyae =90° (aHajor MOJIHOrO BHYTPEHHETO OTPAKEHUs), U Ui ONTUMAILHOTO

yria BbIX0JIa TYpUCTa U3 Jieca MOJIy4aeM:
. V; 5 12 5
sing=—"=— (OT™eTHM, 9TO COSax ==, tga =—).
V, 13 13 12
Tenepb paccunThIBaeM BpeMsl JBUKEHUS.
Jlns iepBoii cpelibl osryyaem:
h

Sl = h/cos a:1625M, t]_:S]_/V]_: ﬁ = 3250 c.

Vy co

JL1st BTOpOM Cpeibl MOJIydaeM:

S2=Sp— Tt =200 M, f= 2 — — (50 —*22) = 1608c.

S

Uroro, t = t; + t, = 4858 c.

Omeem: 1) o= arcsin(\\;—lJ = arcsin(%] =23°,2) t=4858 c.

2
3
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3anaya 11.4. OrpunarenbHo 3apsKEHHasl 4acTULA, JBUTASICh
O] JCWCTBUEM MPUTSHKEHHSI PABHOMEPHO 3apsDKEHHOM MOJycqepsl
(puc. 1), mocnenoBarensHo npoxoauT Touku A, B u C. (Touku A u
C pacronoxeHsl CUMMETPUYHO OTHOCHUTENbHO TOo4uku O, 1eHTpa
KpPaeBOH OKPYKHOCTH IOJTyc(Heph).

B Touke A CKOpPOCTH YacTHIIbI OblTa paBHa V; =2-10° m/c, B

Touke B - V, =3-10° wu/c. Uemy 6yaer paBHa CKOPOCTH YACTHIIBI B

Touke C?
Cuna conpoTUBICHUS BO3/IyXa U CHJIA TSHKECTH OTCYTCTBYIOT.

Puc. 1

Pewenue.
3aKOH COXpaHEHHUs SHEPruu JaeT Ui Mepexoja YacTUllbl U3 TOUYKM A B Touky B m mug
nepexo/ia u3 Touku B B Touky C:

mV2  mV?
22 =—21 +a]- (pg — @)
: (1)
mVy  mV2
5 = > +|Q|‘((PC—€0B)

UToOBI MOTYYUTH OTBET HAM HAJIO BBISICHUTH, KAK YCTPOCHO JJIEKTPUUECKOE MOJIE PAaBHOMEPHO
3apsOKEHHOMN ToTycephl, @ UMEHHO, KaK CBs3aHBI TOTEHITMAIbl Touek A, B u C.

PaccmorpuM BMecTe ¢ Hamiei mosycdepoil TOYHO TaKyrk Ke IMEePEeBepHYTYIO moiycdepy
(puc. 2). (Ha xaxmaoit mosycdepe MbI yKazaiu elie OJHy JTOTOJHUTEIbHYIO TOUKY D, CHMMETpUYHYIO
tTouku B . [ToHSTHO, 4TO @p =@g.)

{ NN __
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Puc. 2

CrnoxuB Be mosychepbl BMECTE, MbI IOJYYUM PaBHOMEPHYIO 3apsDKeHHYIO chepy. A s
PaBHOMEPHO 3apsDKEHHON cepbl M3BECTHO, YTO TMOTEHIMAT BCEX BHYTPEHHHX TOYEK OJMHAKOB U
paBeH MOTEHIMATY TOBEpXHOCTH cepbl. [103TOMY, HCIIOJIB3YS MPUHIIUI CYTIEPIIO3HIINH, ITOJTyIacM:

1) o +9s =09 > Pg =00/ 2;

2) pp+pc =¢p.

Otcna momyyaem, YTO PABHOCTh TMOTEHIIMAIOB MEXAy MapamMu Todyek B-A u  B- C
OJIMHAKOBA:

Do Po
Pp+@Pc =0y —> @c —72?—(/% — @c — P =@ —Pp-
[ToaTomy, cknanpiBas ABa ypaBHeHwus (1), moydaeM OKOHUYATENbHBIN OTBET:

Vi =2V7 —V? =3,74-10° m/c.
Omeem: V3 =7 —V,? =374-10° ulc.
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3agauya 10.5. Ha pucynke 1 npuBoautcs rpauk 3aBUCUMOCTH JUIUTEIHHOCTH CBETOBOTO JIHS
z(t) oT Bpemenu rona (I WMPOTHI T. 3aMOPOkKbs). B JeHb BECEHHEro PaBHOJEHCTBUs (22 MapTa)

JUIMTENIbHOCTh AHS paBHa 12 yacam. B AHM JeTHEro W 3MMHEr0 COJHUECTOSIHUS (22 uioHsS u 22
NeKaOpsl) ATUTENBHOCTh JIHS JOCTHUTAaeT MAKCUMAJIBHOTO W MHHHMMAJIbHOTO 3HaueHUs (16 4acoB u
8 yacoB, COOTBETCTBEHHO).

T, yac. A

2 p-—————- r—————- Fr———=-- r-————--

16

12

t, cymku

»
»

22 mapma 22 uions 22 cenmabpa 22 dexabps 22 mapma

Puc. 1

1) Cuwuras, 4TO NpPHUBEAEHHBIM TpaduK SBISETCS «IPUMOJHATON CHUHYCOMJIOI», HaWTH
CKOpOCMb NpUpaueHus OnumeIbHoCmy OHs U BBIYUCIUTD C €€ IOMOIIbI0 MaKCUMAaJIbHOE npupaujeHue
ONUMenbHOCMU OHS 3d OOHU CYMKU.

2) B sToM ke mpuOIMKEHUM HAUTH YyeMy paBHO MaKCUMaJlbHOE MPUpAIIEHHE IIUTEIbHOCTU
JTHS 32 CYTKH T o0acTeit, nexamux Ha [lonsipHoM kpyre.

Ilpumeuanue: llonspHblid Kpyr — Takas mupoTa, Ha KoTopod CojHIIE OOUH pa3 B TOJ HE
3aXOJUT U OJIMH Pa3 B TOJl HE BOCXOUT.

Pemenne.
[lepuon «puUNoOaHIATON CUHYCOUIB» paBeH T =1c00=365cymox, a ammmryga A=4uacos.
[TosTOMY 3aBUCUMOCTB JUINTEIBHOCTH JHS OT BPEMEHH I'0J1a MOKHO 3aIlMCaTh B BUJIE:

z(t)= A +A-sin[2_r—”-tj=Ao +A-sin(w-t),

27
rae Ay =12uacos, o= ?
1) CkopocTh M3MEHEHUSI KAaKOW-TMOO BEJIMYMHBI €CTh TMPOW3BOJHAS OT ATOW BEJIIMYHHBI TIO
BpeMeHH. [lorToMy A1 TaHHOM 3aBUCUMOCTH MOJy4aeM

. ! 2
w=(0)=(Ag + Asin(w-1)) = Aa)-cos(?ﬂ -t) |
MaxkcumanpHOE 3HaAUEHHUE CKOPOCTH IIpUpAIICHUA AJIUTCIbHOCTU IHS ITPUXOIUTCA HaA 22 MapTa
2 27A
(CO{?” : OJ =1) U PaBHO Uy ,=Aw= E 3uaunt, 3a BpeMs At=1lcymxu IJIUTEIBHOCTH IHS

YBEIIMUUTCS Ha
27A 2-314-4-60 mun
AT max = UmaxAt = At =
max max T 365cymox

2) Eciu nHa HOJ’IHPHOM Kpyre ¢CTb MOMCHTBI, KOT'Ja JIUTCIBHOCTL JHA CTAHOBUTCA paBHOﬁ
HYJIIO WA 24 qaca, TO 3TO O3HA4YaACT, YTO TaM aMIUIUTyJda KoJieOaHMit AJUTCIIBHOCTH OHA paBHaA
An =12yacos. B 3TOM cJIyda€ MAKCUMAJIBbHOC YBCIMYCHUC JIMTCIBHOCTU OHA 3a CYTKU 6YI[CT

-leymku=4 munymor 8 cexyro

PaBHBIM:

27, t_2-3,14-12-60/mm
T 365cymox

Omeem: 1) Az, =4 munymol, 2) ATyax, =12 munym.

leymru=12 munym 23 cexynovl

ATmaxn =UmaxAt =



