1. «ukm»

Han nukn 1-2-3-4. B npouecce 1-2 ra3 coepinmi paboTy A, Ipu 3TOM €ro Temreparypa
BbIpocia B 9 pa3. Touku 1 u 3 nexar Ha onHoMl n3zorepMme. IIpsamas 2-3 npoxoaut uepes
Hayasio koopauHaT. OnpenenuTe TeMneparypy B Touke 1 u paboTy rasa 3a HUKIL.
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Bo3moosrcnoe pewenue:

1. Ilyctb Temnepatypa B Touke 1 u 3 paBHa T, Torja B Touke 2 Temmneparypa paBHa 3T;.
[lycte p;- naBnenue B Touke 1 u 2, a p3- naBnenue B Touke 3. Vi, V,, Vz- 00BEMBI B
toukax 1,2,3 coorBeTcTBeHHO. PaboTa ra3a Ha yyactke 1-2 paBHa A1, = A = p;(V, —
V).

2. piVy = VRTy np;V, = 9VRT; => A = BVRT;=>T; = ——,

3. Pabota raza 3a nmuki paBHa IDIONIAM BHYTPH ITUKJIA B Ocsax PV

1
A12341 = 5 (p1 —p3)((V2 = V) + (V5 — V1))

p1 _ b3 piVo _ D3V3 _ _ _
4. —_—=—=,—= —_—=> pl = 3p3, 3V3 = Vl'
v, v’ 3T, T,

S. Aiz341 = %2P1 (Vz - gvl) = P1 (9V1 - §V1) = %VRT1 = %A-
Cucmema ouenHusanus 3aoauu:
Bripaxkena pabora Ha ydactke 1-2 — 1 6aju
Haiinena remneparypa B Touke 1 — 3 dasiia
Hanwncano cooTHolIeHHe i1 TaBiIeHUNA 1 00BEMOB ToUeK 2 U 3 — 1 0aua
Haiineno cooTHoIeHue MeX1y AaBJICHUSIMH U 00EMOM B Toukax 1 1 3 — 2 fasia
Haitnena pabota 3a nuki — 3 6aasa

Maxcumanvnutit 0ann 3a nonnoe peutenue — 10 oannos



2. «MarmmuHaka

MamuHKy ¢ pacKpy4eHHbIMH 1O YIJIOBOM CKOPOCTM @ KOJIECAaMM TOCTABWIIM Ha
MOJIBMXKHYIO CTAJIbHYIO IIEPOXOBATYIO MIIAT(HOPMY, CTOAILYIO Ha cTOje. B HavanbHbIH
MOMEHT BPEMEHHM CKOPOCTh MAIIMHKK OTHOCUTENIBHO CTOJIa paBHa HyJO (miatdopma
TOXKE MOKOUTCA OTHOCHUTENBbHO cTojia). Kakol Oyner TOpMO3HOW MyTh y MAILIWHKH,
€CJIM Macca MallMHKU paBHa M, uiatr@opmel — M, ko3 PUIIMEHT TpeHUs KauyeHus s
MallMHKHA paBeH W, paJuyc KoJEC MalIMHKM paBeH R, a minatrdopma umeer anuny L
(MamMHKy cTaBAT Ha Kpail miardopmsl). [louTn Bcs Macca MalIMHKU COCPEAOTOYECHA

B KoJIécax (Maccoi KopItyca MalllMHKKA MOYXKHO TTpeHEOPeYb).
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Bosmoorcnoe pewenue:
1. PaccmoTpuMm BCE B cHCTEME OTCUETa «CTOJI». DHEPrusl BpPalIATEIbHOIO JBH)KECHUS
KOJIEC TMEepeUAET YaCTUYHO B DHEPrUI0 IMOCTYNATEJIbHOIO JIBMIXKCHHUS MAIIWHKH,

YaCTHMYHO OCTAHETCS BO BPAIICHUH, YACTUYHO MepeaacTcs miatdopme:

2 2
mv Mv v
— = + 5 L+ S W1 = El, V1 — CKOPOCTb LICHTPA MacC TEJIC)KKHU OTHOCHUTEIIBHO

CTOJIa Cpa3y IOCIE TOro, KaK MPOCKAJIb3bIBAHUE 3aKOHUYUTCS, W1~ YIJI0Basi CKOPOCTh
BpamieHus Kon€éc Ha 1uatrgopme cpa3y TMocie TOoro, Kak MPOCKaTb3bIBaHUE
3aKOHUUTCSA, VU — CKOPOCTh IIATGOPMBI OTHOCUTEIBHO CTOJIA Cpa3y IMOCHE TOTO, KaK
MMPOCKAIb3bIBAHUE 3aKOHYUTCS, | — CyMMapHbI MOMEHT UHEPLUH KOJIEC.

2. TlockonbKy Ha MAMMHKY W WIATGOpMYy BHEIIHWE Tella NEUCTBYIOT BEPTHUKAIBHO, TO
OHM HE BIMSAIOT HAa TOPU3OHTAIBHOE WX JBH)KEHHE, 3HAYAT B NPOECKIMU HA

rOpU30HTANIBHYI0 0Ccb 3CH BepeH:
Mv,

Mv =mv, =>v =
m



3. U3 nyHkTa 1 1 2 HaX0AUM CKOPOCTh MOCTYNATENBHOTO IBUIKEHUS MAILIMHKH
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4. VYciaoBue OCTAHOBKM MAIIMHKM — PABEHCTBO CKOPOCTH €€ JBHJKEHHS HYIIIO

(targopma Toke octanoButcs no 3CU). CrnemoBarenbHO, BCSI DHEPTUSl ABUKEHUS

JOJDKHA YUTH B pabOTy CUJIBI TPEHUS KaUCHUSI.
uN
S. Cuma TpeHust KayeHus paBHa F, =—, TOrga O TeopeMe 00 H3MEHEHUH
R

KUHETUYECKOM OHCPTUU:
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, e | —TopMo3HOHM MyTh Ha TIaTPOpME, KOTOPHIH

HYKHO HpOﬁTPI TCICKKE, yTOOBI OCTAHOBHUTHLCS. [ = mRZ, TaK KaK IIOYTH BCA MaccCa

COCpCAOTOUYCHA HaA 060)16 KoJIeca, a Maccou Kopiyca HpeHe6peraeM.
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6. Ecnu L< [, To L — uckoMbIif TOpMO3HOM TTyTh (MalIMHKa BEUIETUT C TUIATGOPMBI),
ecau L > [, To | — ICKOMBII TOPMO3HOM MYTh.
Cucmema oyenusanus 3adauu:
Hanucan 3akoH coxpaHeHHs SHEpPruu u3 1. 1 — 2 dasia
Hanucan 3akoH coxpaHeHHs UMIYJibca U3 1. 2 — 1 6a
BrIpaskeHa CKOpoCTh V; Wi v2 — 1 6aun
Haiinen MoMeHT nHepiiuu kojieca — 1 6aJ
Hamnuncano, uemy paBHa cuiia TpeHUs KaueHus — 1 0as
3ammcana TeopemMa 00 U3BMEHEHHH KUHETHYEeCKOM sHeprun — 1 6aswn
Hatinen TopMo3HO# My Th, KOTOPBIN HY>KHO TIPOWTH, YTOOBI OCTAHOBHUTHCS — 1 6aJ1
JlaH oTBeT U3 myHKTa 6 — 2 0aJL1a

Maxkcumanwvuotii 6ann 3a noanoe pewenue — 10 oannos



3. «Iloxom»

KoMmnanus pedsT pemunsia NouTH B OXO M 3aXBATUTh C COOOM CHEIMAIbHYIO CYMKY -
MOpPO3HJIKY, B KOTOPOM C TIOMOUIBIO CHEUUAIbHBIX AKKYMYJIATOPOB XOJioAa
MOAJACPKUBAIOT TOCTOsIHHYI0 Temmneparypy Ty = —23°C. Korma pebsita pazowiu
jarepb Ha Oepery peKku, OHU PELIWIN B CHEIHUAIbHBIX (POPMOUYKAX 3arOoTOBUTH JIEL.
YToOB! OLICHUTHh BpeMs 3aMep3aHusi, OHU MMOCTaBMWIM (DOPMOUKH C BOJIOM B KamMepy Ha
HekoTopoe Bpemsi. Okazanoch, 4To B MepBoil popMouke Boga oxyaauiaack oT 17°C o
15°C 3a 4 munyThl. 3a Kakoe Bpems Bojia B popmouke 3aMEp3HET? TemioéMKOCThIO
cyMKku mnpeHeOpeub. HauanbHas temmnepaTypa 3amep3anus Boasl 0°C. VYnaenbHas
TEII0EMKOCTh BOJIbI ¢; = 4200 fr_):(c’ A=34-10° i—f

Bo3mooicnoe pewienue:
1. Q = Am — KOJIWYECTBO TCIUIOTHI, HEOOXOJAMMOE OTBECTH OT BOJABLI, YTOOBI OHa
KPUCTaJIIN30BAIACh.

2. I'pybas olieHKa: OTBOJAMMAs MOIIHOCTh TocTosiHHas Q = Pt => Pt = Am, Pt, =

cm(T; — T,), rne t; = 4 muH. Tormat = t; =162 muH.

c(T1—Tz)
3. boiee TouHas oOIlleHKAa: OTBOAMMAS MOIIHOCTh MPSIMO MPOMOPIMOHATBEHA PA3HOCTH
TeMriepatyp Mexay Bomou u wmoposuinkoi: P = a(T —T,), tne T — Tekymas
TeMrieparypa BoOJbl. TO e€cTh, OTBOJAMMAsT MOIIMHOCTh OyJIE€T MEHSIThCS TIPH
oxnaxaeHuu Bojabl. I[lockonpky mpu oxnaxaeHun Boasl oT 17°C go 15°C

TEMIICpaTypa MCHACTCA HC CHUJIBHO, TO MOXHO MOHIHOCTb Ha 3TOM OTPC3KC OLICHUTH

T +T,
2

4, Tornra wumeem P =a(T —T,), T=0°C, Pt=Am, Pjt;=cmAT => t=

CpeaHel MOITHOCTBIO, paBHOU P; = —Ty), tne T; = 17°C, T, = 15°C.

T1+T
)

c(Ty—T2)(T-Tp)

t; = 275 muH.

Cucmema oyenusanusn 3adauu:

Haitneno Beipaxkenue u3 .1 — 1 6auaa

IIpoBenena rpy0as oreHKa BpeMeHH — 2 faJiia

VY4reHa 3aBUCUMOCTh OTBOJMMOU MOIIHOCTH OT TEMIIEpATyphl U MPOBEJAeHA 0ojiee TOYHAs
OLIEHKA OTBOJMMOM MOIIHOCTHU U3 1.3 — 3 aJia

Hamucano xoHe4YHOE BBIpaKEHUE JIsl BPEMEHH Mpu 0oJiee TOUHOI OlleHKe — 3 faJiia

Jlan BepHbIi oTBET — 1 0as11

Maxcumanvnutit 0ann 3a nonnoe peutenue — 10 oannos



4.

«Cxemay

Jana cxema (cM. pucyHok). Jlo 3aMbIkaHus KJl0Ya TOK B LieNH OTCyTCTBYyeT. Cpasy
Imocie 3aMblKaHusag TOK paBeH 120 A, a uyepe3 gnurenbHoe Bpemsa — 120 A.
Omnpenenute, Kakoi TOK OyAET T€Ub MO LIEMH Cpa3y MOCIE pa3MbIBaHUS KJIOYa, €Clv
eMkocTh KoHaeHcatopa C =1 m®, a 9JIC ¢ = 100 B.

Bo3moorcnoe peuienue:

1.

Cpazy nocie 3aMbIKaHUsl KJIl04a TOK OyAeT MATH 1Mo Bceil uenu (OyaeT 3apsxkaThecs
&

KOHJAEHCaTop, Mo3ToMy [; = S (R1 + Ry).
102

Yepez OousblIOW NPOMEKYTOK BPEMEHM KOHJEHCATOp 3apsOUTCs, 4YEpe3 HEro

&
IPEKPATUT T€Yb TOK, TOATOMY [, = —
2

W3 nynkra 1 1 2 MOkHO HalTh conpotuBieHusi. Ry = 1 0M, R, = 5 OmMm.
HanpsikeHne Ha KOHJEHCATOpe INPU 3aMKHYTOM KIFOYE 4Yepe3 JUIMTENbHOE BpPEMs
nocJje 3aMblKaHus OyJ1eT paBHO HampsikKeHUto Ha pesuctope 2: U, = I, * R, = €.

Cpa3y IMOCJIC PA3MbIKAHHA HOCIIH KOHIACHCATOP CTAHCT HCTOYHHKOM TOKa C 9]_IC

&

paBHbIM ¢. CoequHEHUE PE3UCTOPOB OYJET MOCIeNOBaTEIbHBIM = > | = T
1 2

16, (6)A.

Cucmema ouenueanus 3a0auu.:

Haiinen Tox I; — 2 6ania

Haiinen Tox I, — 2 6ajia

BoipaxeHnsl conpotuBienust R u R, — 2 6ajia

HalineHo HanpsikeHHe Ha KOHJIEHCATOpeE Nepel] pa3MblKaHUuEM — 2 faJiia

Haiinen xoHeuHBIN TOK [ — 2 0aJ1y1a

Makcumanwvnotit 6ann 3a noanoe peutenue — 10 o6annoe



5.

«ONEKTPOH»

[Ipu kakoM ycJIOBUM HE OyIeT MEHSThCS PAJAUYC KPUBU3HBI TPACKTOPUHU 3JIEKTPOHA
IIPY JIBWKEHWH B BO3pacTaromeM MarHuTHOM mnone? Ilose pacTér menneHHo, OHO
CUMMETPUYHO OTHOCUTEIBHO LIEHTPA OKPYKHOCTH M MMEET TaKyl KOH(UTypalHio,
KaK IIOKa3aHO Ha PUCYHKE.
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Bo3moorcnoe peuienue:

1.

MaruutHoe 1ojieé CUMMETPUYHO OTHOCHUTENIBHO IIEHTpPa OKPY)KHOCTU M 3aBUCHT OT
paccTossHUsI O  OCH  CHUMMETPHH. Mesnsitonieecsi ~ MarHuTHOE — TIOJIE
co3aeT dJeKTpudeckoe noje E, kacaTelbHOE K OpOUTE 3JEKTPOHA, KOTOpoe OyaeT
JBUTATh €ro 10 OKPYKHOCTH. BcneAacTBue CHMMETPUU 3TO DIIEKTPUUYECKOE II0JIe
BCIOJly Ha OKPYXKHOCTH TpPUHUMAaeT OJHY M Ty e BenuuuHy. [lycte opOuta

AJIIEKTPOHA paBHa I.

AD A
& = IE |, & = ;3 = ); EAl;, roe Al; — sneMeHT TpaeKTOpHUH JBHKEHHS DJICKTPOHA.

YiEAlL = E - 2nr, A® = AB, - nr?, rae B.p- CpeniHee MarHuTHOE M0JIE BHYTPH

OKPY’KHOCTH.

r
“AB,

At

[Tonywaem E =

mAv

[Ton neicTBHEM BIEKTPUUECKOM CHIIBI DJIEKTPOH OyAeT yCKopsAThes: qE = Ve

r
mAv _ EABcp

At q At

Ha snextpon nerctByet cuiia JlopeHna, KoTopass MEHSIET CKOPOCTh 0 HAPABJICHUIO

2
mv
quB, = — e B,- MmarauTHas UHAYKIUSL HA OPOUTE DIIEKTPOHA.

mv
B, = g 10 ecThb B,~v. CpaBHuBas 1.6 u 0.8, nomydnm, 4to AB., = 2AB,. T. e. ans

HEU3MEHHOCTU pajuyca OpOUTHI JIEKTPOHA HY>KHO, YTOOBI CpelHEe MAarHUTHOE MOJie

BHYTPHU OpOUTHI POCIIO B JiBa paza ObICTpEe MarHUTHOIO MOJISl Ha CaMoi opouTe.


http://scask.ru/c_book_s_phis2.php?id=7
http://scask.ru/a_book_e_math.php?id=94

Cucmema oyenusanus 3ad0auu:

VYka3aHo, 4TO BUXPEBOE MOJE€ OYAET OJMHAKOBBIM Ha OKPY>KHOCTH — 1 G6aJui
Harmmmcano onpenenenue 9/1C naayknnu — 1 6am

Haiinena paGoTta BUXpEBOTo MoJjs Mo KOHTYpy — 1 a1

Haiinen nmorok u3 .3 — 1 6am

[Tonyueno Beipaxkenue u3 n.4 — 1 6an

Haiineno Beipaxenue B .5 — 1 6aJn

HaiineHno Beipaxenue u3 1.6 — 1 6au

HaiineHno Beipaxenue n3 nyHkra 7 — 1 0as

Haiinena cBsi3b cpeHedt MHAYKIIMY U MHAYKIMK Ha opOute — 2 6as

Makcumanvustit 6ann 3a noanoe peuienue — 10 oannos



