1. «Cxema»
Omnpenenute COMPOTUBIICHHE MEX Ty Toukamu A u B, ecru kaxkioe peOpo UMeeT CONPOTHUBIICHUE, KOTOPOE

paBHO R.

Bo3moowcnoe pewrenue:

B OGonbimmHCTBE COSMMHEHUI IMOHSATHO, KaK W KyJa TEKYT TOKAa, HO €CTh JIBa «CIIO)KHBIX» MecCTa , TIC

cxopasTcs 4 mpoBoja (moMuMo Touek A u B).
BHUMATEJIbHO, TO 3aMETHM, YTO IPH CMEHE MOJSIPHOCTH

Ecau w1 pacCMOTPpUM JAHHYKO CXEMY
MMOAKIOYacMOro HMCTOYHHMKA, TOKH IO BCEM CHMMCTPUYHBIM OTHOCHUTCIIHBHO BepTI/IKaJILHOfI (BI)IZ[GJIeHa

KpaCHBIM) OCH OJMHAaKOBBEI. CJ'IGI[OBaTeJII)HO, B CaMbIX «CJIOKHBIX» MECTaX TOKHU TCKYT TAaK, KaK IIOKa3aHO Ha

pHUCYHKE




N3o00pa3um naHHYyIO B 3a/1a4€ CXEMY B BHIC SKBUBAJICHTHOU €.

Kaxxnprit pesuctop nmeer conportubiieHue R.
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[Tockonbky TOKM Mexay | u 2, 3 m 4 HE TEKyT => 3TH COEAMHEHHUS MBI MOXXEM IPOCTO yOpaTh W3

SKBUBAJICHTHOM cxeMbl. Torma nMeeM:

— *7J—{7'}—J i e

ConpoTHBIIEHHE ITON CXEMBI YK€ JIETKo cuuTaercs. MitoroBoe 3HaueHue:

B 15
Ry = 1
Cucmema ouenusanus 3a0auu:

N3006paxkeHbl HANIPaBIEHUS TOKOB B «CIIOKHBIX)» MecTax— 2 6ajjia

[TocTpoena skBUBaneHTHas cxema — 2 faJuia

[TokazaHo, moyemy Mex Ity Toukamu 1 u 2, 3 u 4 TOK He TeU€T, U MOCTPOCHA HOBAask YKBHBAJICHTHAS cCXeMa— 3
oas1a

3anucaHbl 3aKOHBI IOCIEA0BATENIBHOTO U NMAPAIENBHOIO coeAMHEHUS — 1 6aJLn

[Tonydeno ob1iiee COPOTUBIEHUE HA TAHHOM y4dacTke — 2 6aJjjia

Maxkcumanvnwiit 6ann 3a noanoe peutenue — 10 oannos



2. «YueHus»

Ha ydeHunsx w3 MUKUPYIOMIETo ¢ HadadbHOM CKOpocThio 0 M/c GoMOapaupoBIIMKAa HA OOJBIION BHICOTE
cOpomrena aBuabomba maccoit 70 kr. Iy OLIEHKM NOTEpb SHEPrHMM Ha TpeHHe OomOe ObUT yCTaHOBJICH
natyuk ckopoctH. [lo rpaduky 3aBUCHMOCTH CKOpPOCTH OOMOBI OT BPEMEHH OMNpPEICITUTE TEIJIOBYIO
MOIITHOCTb, BBIICIISIFOILYIOCS M3-3a TPEHUSI B MOMEHTHI t; = 4cut, =19 c.

Ilpumeuanue: 6o 6pems newamu epaguxa npuHmepy He X6AMULO UEPHUL HA 2PAOYUPOBKY WIKALbL

CKopocmell.

Bosmoowcnoe peuwienue:

IIpexxne Bcero nporpaayupyem ocb CKOPOCTEH.

HavanpHasi ckopocTh paBHa HYIO, a 3HAYUT, PaBHA HYJIIO U CUJIA TPEHMs, JAEUCTBYIOIIAas HAa aBUAOOMOYy.
[loaTomy B mepBoe BpeMs TeIO JBHXKETCS C YCKOpeHHeM cBoOogHoro maaeHus g = 10 Cﬂz
ITpoBeném kacatenbHy!o K rpaduky B Touke t = 0. TaHreHc yria HakJIOHa KacaTelIbHOW paBeH J U paBeH 2
nen/c. CnenoBarenbHO, OJJHOMY JIEJICHUIO0 COOTBETCTBYET S5 M/C.

[Ipo1e Bcero onpenenuTs TEIUIOBYIO MOITHOCTb, BBIJICISAIONIYIOCS B MOMEHT BpeMeHH U t, = 19 c. K atomy
MOMEHTY CKOPOCTb TeJla MepecTaéT MEHSAThCS, 3HAYUT, CUJIa TPEHHUS] KOMIIEHCUPYET CUILY TSXKECTH U paBHA

mg. CkopocTh Tena ompeaensieTcss U3 rpapuka U paBHA VU, = 50%. Takum 00pa3zom, BBIIEISIOIIASICS
TEIJIOBas MOIIHOCTh PaBHA MOLIHOCTH CHIIbI Tpenust Py, = F,v, = mgv, = 35 kBT.

UtoObl OmpenenuTh MOIIHOCTh, BBIICISIONIYIOCS B MOMEHT BpeMeHH t; =4, Heo0XoauMo
BOCITOJI30BaThCS BTOPHIM 3aKOHOM HbIOTOHA B cucTeme oTcuéra 3eMist 1J1si aBUaOOMOBI.

md = mg + Fy,, e a u F;, — yCKOpeHHe ¥ CUJIa TPEHHS B MOMEHT BPEMEHH t; = 4 C COOTBETCTBEHHO.

M
Ckopocth aBMaboMOBI paBHa v; = 35—, YCKOpeHHE MOKHO OINpPEISIWTh IO TAHTEHCY yIila HaKJIOHA
C

) ) M
KacaTeJIbHO! K rpauKy B JaHHOM TOYKE, OHO PaBHO a = 6,7 —.
C

Torma, cmpoennpoBaB 3aKOH Ha BEPTHKAIBHYIO OCh MONYYHM, 49TO Fr, = m(g—a)=>P= Epv =

m(g — a)v; = 8085 Br.



Cucmema oyenueanusn 3a0auu:

[IporpanyrpoBana mkanga cKkopocTen — 2 6aJiia

Hanmcana gopmyiia MOIITHOCTH TETUIOBBIX MTOTEph — 1 6aJ

Hamnucan BTopoit 3akon HeroToHa /17151 JaHHOTO JIBIKEHUS — 1 AL

Haiineno yckopenue aBuaboMObl B MOMEHT BpeMeHH t; — 1 6amn

Bripakena cuiia TpeHus: B MOMEHT BpeMeHHU ¢4 — 1 6asu

[TokazaHo, yTo ycKOopeHue aBHaboMOBI B MOMEHT BPEMEHH t, paBHO HYIIO — 1 6ama
BripakeHa cuiia TpeHus: B MOMEHT BpeMeHH ¢, — 1 0amn

Haiinena MOIIIHOCTh B MOMEHT BpeMeHH t; — 1 6asi

Haitnena MOIHOCT, B MOMEHT BpeMeHHU t, — 1 6aJ

Maxkcumanonwiit 6ann 3a noanoe peutenue — 10 6annoe



3. «lIporymkay

JIBa Opata, Kons u IleTs, BMecTe BBIXOIAT M3 IoMa Ha MPOTYJIKY IO npsiMor OepézoBoit amee. [lers cpazy

M . . )
Habupaer ckopocTh 1— u MAET BCE BpeMs ¢ TakoW CKOpocThio. Koms pemmsn cIKOHOMHUTH CHJIbI, Ha4yaB
C
M
JBIDKEHHE CO CKOPOCTBIO U < l:. 3arem Komsi cTtanm yBenuuMBaTh CBOIO CKOpPOCTh 4Yepe3 paBHBIC

1M 1M 1M
IIPOMEKYTKHU BPpEMECHU At = 1c cHayana Ha Z_’ II0OTOM Ha g—, IIOTOM Ha R_ uT.O.
C C c

1) C xakoil MHMHHUMAaJbHOW CKOpPOCTBIO JOJDKEH Obul HauaTh JBKeHue Kois, 4ToObl K KOHIY
NEBATHAIIATON CEKYH/bI I10CJIE Hayaja ABUKEHUS IlepecTaTh oTcTaBaTh oT [letn?
2) Ha kakom paccrosauu ot Iletn okaxercsa Ko kK KOHIY IE€BATHAALATOM CEKYH[bI MOCIE Haydala

JBYKEHUA?

Bo3mooicnoe peutenue:

M
1) [TepectaTh orcraBaTh Kot OyaeT Toraa, Korja ero cKopocts Oynet paBHa ckopoct [letu, T.e. 1:.

Torpa ecau v — HCKOMasi MUHUMAaIbHAas HavyaabHas CKOpPOCTb KOJ'II/I, TO

_(1 1 1 1)M_ 1 (1 1)M_(1+1>M
B 4 8 220) ¢ 2 220) )¢ \2 220)¢

2) [Tockonpky nBuxenue Konu kycouno-paBHomMepHoe, yTh Komnu 3a nepsbie 20 ¢ OyneT paBeH
— 20
Sk = Xi=q Vit )
1
rnevy =0,V =v + 2 1 TaK jaee.
[Tocne ManeHbKOTO MPEOOPa3OBAHUSI ATOTO PSIA MOTYIUTCS:

i
1 21.+1

Sk = 20vAt + At 112, =0 At( + 2 420309, At (2)

220

21+1 - Z 21+1) = ZOAt -

Torna paccrosinue mexay Ilereit u Koneii Haiiiém Tak:
19
i 1 21
SH_SK:ZZH'lAt Z(Z—F>At=(1—220)M

i=1

Cucmema oyenusanusn 3aoauu:

VYkazaHo ycnoue npekpaiienus orcraBanus Komu ot [letu — 1 6ana
Haiinena naganpnas ckopocts Konu k 1.1 — 1 6as

[Tonyyen psn (1) — 1 6ann

[Tonydven psn (2) — 3 6anna

Haiineno paccrosinue mexay Ileteit u Kosneit — 4 6ania

Maxkcumanvnwiit 6ann 3a noanoe peuwtenue — 10 oannos



4. «HanopoOOoT-CBETIISTUOKY
CrnenunanbHbIE HAHOPOOOT-CBETIISYOK (pa3Mepsl poOOTa MOpsIKa HAHOMETPOB) HAXOAMUTCS B (POKATBHOM
MJIOCKOCTH Ha Majioil BeicoTe h Ham 'OO nmuH3BL. 32 TUH30M CTOUT 3€PKajo, HAKIOHEHHOE MO YIJIOM O K

. h
I'OO. Haiigute BbICOTY h, eciu n300pakeHUE CBETIISIYKAa HAXOAUTCS Ha BBICOTE 3 Haz 00, a = 0,001 pag,

F =40 mm.

Bo3moowcnoe pewrenue:

[Tockonbky HaHOPOOOT-CBETISYOK HMEET pa3Mephl MOpsiKa HAHOMETPOB, TO MBI MOKEM CYHTATh €ro
TOYEYHBIM UCTOYHUKOM CBETA.

[TocTpoum xox Jydeil OT CBETIsIUKA K 3epkany. O4eBUAHO, MOCIE MPOXOXKIACHUS JTUH3BI Mbl OyZeM UMETh
napajuieIbHbIN MyYOK JIydeH, uaymux noa oaauM u teM xe yrioM k ['O0. Tlocne orpaxeHust ot 3epkana
0 3aKOHY OTPa)KEHUS BCE JYyYH TakK e OyIyT ApYr APYyry HapaieibHbl, a CIeI0BaTeIbHO, COMTIYTCS TOXKE

B (1)0Kaan0171 IIJIOCKOCTH JIMH3HEI.

h
To ecth, n300pakeHne CBETIIAUKA OYJET MPSAMO MO0J] HUM Ha BbICOTE 3 Haz I'00.

F I'00
Fi

UToOBl pUCYHOK HE OBLIT CHIIBHO 3arPOMOXKAEH, PACCMOTPHUM OJIUH JIyY, UIYIIUN OT CBETIAYKA, U TOCTPOUM
€ro mocjie MPEeJIOMIICHUS, 3aTeM OTpPaXeHHUsS W CHOBa mpenomiieHus. s ymoOcTBa paccMOTpH JIyd,
KOTOPBIH, B KOHIIE KOHIIOB, MOMAAET B M300pakeHue cBeTyissuka. OUYeBUIHO, €CITM MBI HAWAEM YTOJI, MO

KOTOPBIM 3TOT Jiyd uaét k OO0, To Mbl HaiinéM u yroa mexay 0S' u T'OO.
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ITycts ASO = B, TOra 1O TOCTPOCHUIO NMEEM:
ASO = AF,0 = KF,B = 3, BAC = 90° — 8, DBE = EHK = 90°,HEK = a =>
HKB =90° — a

Torna bKB=90°—-f+a=>FDB=f—«a
Orcro/1a UMeeM, TIOCKOJIBKY YIoJI MaJICHUs PaBeH YTy OTPasKEHHUS:

ABC = 2F,DB = 2(B — &) => ACB = 90° — 8 + 2a
T.x. CH;B = 90°,a H,CB = 90° + B — 2a => H,BC = —B + 2a = F,0S'
ITocKOIBKY YIJIBI Majble 10 yCIOBHIO (BbicoTa h mama) => tg(a) = a, tg(B) = B =% utgRa—p) =

h
26(—ﬁ=3—F

3a
Pemast 3Ty cuctemy nosnydum, 4yto h = 7F = 0,06 mMm.

Cucmema ouenusanus 3a0auu:

OO0BsiCHEHO, TOYEMY CBETJISIUKA MOKHO CUMTATh TOYCUHBIM UCTOYHUKOM cBeTa — 1 6aJL
[Toctpoen xon nydei u moka3aHo, r7ie OyAeT n300pakeHue CBeTIsuKa — 2 fasia

BepHo 1 monmHOCThIO H300pakEH X0 OJTHOTO Jy4a OT CBETIISYKa J0 €ro n300paxkeHus — 2 6asuia
[Tonmy4yeno 3nayeHue yria m ' BEIpaKeHHOE uepe3 yron ASO u a — 3 6anna

CkasaHo, 4To Ul MajibIX yrioB a uMeeM tg(a) ~ a — 1 6amn

[Tonmy4yeno 3HaueHME BBICOTHI A - 1 6as

Maxkcumanonwiit 6ann 3a noanoe peutenue — 10 6annos



5. «MccaenoBanue
[TeTs pemvut UcClieI0BaTh PacIIMPEHHE T'a3a B HEOOBIYHOM Iporiecce. B crienuanu3upoBaHHyl0 YCTAaHOBKY

OH TOMECTHJI HEKOTOpbIii 00béM Bomopona mpu Ttemmneparype 300 K. B ycranoBke Bomopox cran

. . k o
paciupsThCs, NPUUYEM JaBiieHHe OT 00bEMa 3aBUCENIO TaK: P = oz Tae K — mocTosHHBIH K03 UIHMEHT.

[Tomorure Ilere onpeaenuts OTBEAEHHOE KOJUYECTBO TEILJIOTHI U KOHEUHYIO TEMIEPATypy BOAOPOA, €CIIU

TEINIOEMKOCTh BO BpeMs Bcero mporecca papHsuiach 4,15 Jk/K, a xoHeuHbld 00BEM BABOE OOJIbIIE

HayaJbHOIO.
Bo3moswcnoe pewenue:
Vi =2V,
k

p=i5=> pV? =k = const => Vip, = V@py => po = 4p1
VYpaBuenue Knaneiipona-MenzeneeBa aisi JByX COCTOSTHUI:
poVo = VRTy )
p1V1 = VRT, 2

[Tonenum (2) Ha (1) u BoIpasum T; uepes Ty:
1
Tl = ETO = 150K

C =AQ—T=> Q = C(Ty = T,y) = 622,5 Ix

Cucmema oyenusanusn 3aoauu:

[Tony4yeHo cOOTHOIIEHHE JaBJIEHUI B Hayaje U B KOHIIE — 2 faJuia
Hanucano ypaBuenue (1) — 2 6anna

Hanucano ypaBHenue (2) — 2 6ania

[Tonyuyena koneuHast TemrepaTypa — 2 6ajaa

[TonyyeHo OTBEIEHHOE KOIMYECTBO TEIJIOTHI — 2 faJiia

Maxcumanvhutii 6a11 3a noanoe pewenue — 10 é6annoe



