«ONNMIMMNUALA LLKO/IbHUKOB «MOKOPU BOPOBbEBbI NOPbI» no ®USUKE
3AK/TIOYUTE/IbHbIN (PUHA/IbHDBIN) 3TAN 2023 roaa

BUNET Ne 05 (10 Knaccbl)

Kpurtepuu onenuBanus:

1S BONIPOCOB:
EcTp oTnensHbIC paBHIIbHBIC COOOpaXkeHus — 1 aJw.
OTBeT B IIENIOM MPABWICH, HO COJNEPKHUT CYIICCTBCHHBIE HETOYHOCTH, WM CYIIECTBEHHO
HEMOJIOH, UJIM OTCYTCTBYET 0OOCHOBAHUE (17151 BOIPOCOB, B KOTOPHIX HEOOX0IMMO 0O0OCHOBAHUE)
— 2 0anaa.
OTBeT npaBuiicH, HO MPUCYTCTBYIOT MEJIKUE HETOYHOCTH, WJIM OTBET HEJIOCTATOYHO IMOJIOH, WX
OTCYTCTBYET JIOCTaTOYHOE 0OOCHOBaHUE (IJI1 BOMPOCOB, B KOTOPBIX HEOOXOIMMO 000CHOBAHUE)
— 3 0asia.
OTBET MOJHOCTBIO MPABUIBHBINA, HO HEAOCTATOYHO OOOCHOBAHHBIN (11 BOIPOCOB, B KOTOPBIX
HeoOXoauMo 000CHOBaHKE) — 4 faJla.
[IpaBunBHBIN, MOTHBIN U 000CHOBAHHBIN OTBET — S5 0AJI0B (MAKCHMAJILHASA OLIEHKA).

g.]]ﬂ 3aaay.

EcTb oTAenpHbIE TpaBUiIbHBIE cOOOpaskeHus — 1-2 6aJuia.

EcTh yacTh HEOOXOIUMBIX Ul PELIEHUs] COOOPAKEHUM, pelIeHne He 3aKOHYEHO WM COJEPHKUT
cepbe3HbIe OmMOKU — 3-4 faJjia.

[TpucyrcTByeT G0blIas 4acTh HEOOXOAUMBIX JIJIsl PELICHUsI COOOpaKeHUl, MPaBUIILHO 3alucaHa
4acTb HEOOXOJMMBIX COOTHOILIEHUM, pELIEHHE HE 3aKOHYEHO WM COAEPKHUT OMMOKH — 5-7
0aJuI0B.

[TpucyTcTBYIOT BCe HEOOXOAMMBIE ISl PEHICHUSI COOOpasKeHUs, IPABHIIBHO 3aIIMCAHBI TOYTH BCE
HE00XO/UMBIE Ui PeLeHHs] UCXOIHbIE YPaBHEHHUs, HO pEIlIeHUE HE 3aKOHYEHO WIN COJEPIKUT
omoku — 8-10 6asiioB.

[TpucyTcTBYIOT BCe HEOOXOAMMBIE Uil PELICHUs COOOpa)keHUs, MPaBWIbHO 3allMCaHbl BCE
HEOOXO/JMMBIC ISl pEIICHUs] WCXOAHBIE YpPaBHEHHS, PEIICHHWE BBICTPOCHO IMPABHIBHO C
(bu3MUecKoil 1 TOrnYecKoi TOUKH 3peHMsI, HO COAEPKUT omnOku — 11-14 6asioB.
[TpucyTcTBYIOT BCEe HEOOXOAWMMBIC IUIsi PEHICHHsS COOOpakKeHUs, IMPABHJIBHO 3alMCaHbl BCE
HEOOXO/AUMBIE JJIsl pEIIeHUs HCXOAHbIE YpPaBHEHMs, pEILICHHE BBICTPOCHO IMPAaBHIBHO C
(GU3NIECKO W JIOTUYECKOH TOYKM 3PEHHUs, HO COJNEPKHUT OJIHY-IIBE MEJKHE HETOYHOCTH, HE
MO3BOJIMBIIME MOJYYUTh NPABWIBHBIA OTBET, WJIM NPAaBUIbHOE pPELICHHE C HEJ0CTATOYHBIM
000CHOBAaHHEM CYIIIECTBEHHBIX MCIIOIb30BAaHHBIX Pe3yabTaToB — 15-17 6anJioB.

[TpaBunbHOE OOOCHOBAaHHOE pELIEHHE C BEPHBIM AHAJIUTHUYECKUM OTBETOM, HO MEIKOH
HETOYHOCTBHIO TP MOJyYSHUH YUCIEHHOTO OTBETA, JIMOO MPABUIIBHOE PEIICHUE C TPABUIHHBIMU
OTBETaMHM C HEJIOCTaTOYHBIM 0OOCHOBAHUEM OJIHOTO U3 UCIOJIb30BAHHBIX PE3yJIbTaToOB (U3 YHCIa
HE KJITFOYEBBIX JIJIS PEIICHHs], HO He00X0anMbIX ) — 18-19 6asioB.

[TonHoe, mpaBuUIbHOE, OOOCHOBAHHOE pELIEHHWE C TNpPaBWIbHBIMU oOTBeTamMu — 20 0OayuioB
(MakcuMaJIbHas OLIEHKA).

MakcumanbHas ouneHka 3a padory: 100 6as10B.

ycnosua, BOSMOMXHbIE PELLEHHUA U
PACNPEAENEHNA HAYUCNAEMDbIX BANNTOB ANA 3AOAY:

3ananme 1:
Bomnpoc: ['antens U3 AByX MaJIeHBKUX a0, COCIMHEHHBIX MPSIMBIM KECTKUM CTEP)KHEM JUIMHBI L
CKOJB3UT 110 POBHOM TMOBEPXHOCTH. B HEKOTOPHII MOMEHT BPEMEHHM MIAHOBI JABUKYTCS
MEPICHIUKYIISIPHO CTEPXKHIO B OJIHY CTOPOHY CO CKOpOCTsiMH V U 2V. C Kako#l yrioBOi CKOPOCTBIO
BpalllaeTCsl CTEPKEHb FaHTENIN B 3TOT MOMEHT BpeMeHH? OTBET 00BSCHUTD.



3apaya: TaHTenp U3 JBYX OJMHAKOBBIX MACCUBHBIX MAaJIEHBKUX IIAi0, COEJUHEHHBIX JETKUM
OpsIMBIM ~ IVIAJKMM  JKECTKMM  CTEp)KHEM, IIOKOWJIAach Ha  IJIaJKou
FOpPU30HTAIbHOW TOBepXHOCTH. FElle oaHa MajeHbKas OJHOPOJHAs
LWIMHPUYECKas 1aiida cKoJIb3Uia 10 3TOW MOBEPXHOCTU CO CKOPOCTHIO Vo U
HaHecja YNpyruil yaap IO CTEpXKHIO FaHTelIH B ero cepeauHe — touke O.
VYron magenus (Mexay Vo M HOPMajbi0 K CTEPXKHIO B TOYKE yaapa) ObLI
paBen « =30°, a yron orpaxenus (cMm. pucynok) £ =60°. Ilocnme storo
raHTejIb BEPHYJIM HAa MECTO, M Ty K€ I1ai0y 3alyCTHIIM €lle pa3 — C TOM ke

_ L
CKOPOCTBIO Vp, HO, TaK, YTO TCICPh yAap NPUIICIICI B TOUKY A, HaxOoJAINYIOCA Ha PaCCTOSITHUM X = Z

OT IIeHTpa cTepkHs. HaliiuTe BeMMunHy yria OTpaXXeHus MaiObl ¥ MpHU 3TOM yaape.

OTtBeTr Ha Bompoc: SICHO, YTO €ClId CKOPOCTh MIHOBEHHOTO IIEHTpa BpallleHUsl TaHTeIu paBHa V , TO
. L L
OHAa HampaBJlieHa B Ty K€ CTOPOHY, YTO W CKOPOCTH a0, mpuuem V; =V —a)E uV, =V +a)E.

3uauut, Vo, —V; =l , TO ecTh @ = ZVL_V = %

Pemienue 3amauu: IlepBbll ymap sBiS€TCS LEHTPAJIbHBIM, W TaHTEIb HE HA4YHET BpaIlaThCs.
JleiicTBUTENHLHO, U3 OTBETAa Ha BOMPOC CIEAYeT, YTO CKOPOCTH MIai0 cpa3y mociie yaapa OyayT
OJIMHAKOBBI, YTO TAaKXE€ COOTBETCTBYET IIOCTYNAaTelbHOMY JBMXeHHIO. I[lycTh V — BenuuuHa
CKOPOCTH HaJleTaBIlel maiObl ocie yaapa, a V. — CKOpPOCTH Kax10il U3 maiid (1, COOTBETCTBEHHO
CKOpPOCTb LIEHTpa MacC TaHTENIM). 3aKOH COXpPAaHEHUS MMIIyJbca B TPOEKLUMH Ha OCH X
(mepreHANKYIISIPHO CTEPXKHIO) U Y (BIOJIb CTEPIKHS ) MMEIOT BU (M — Macca HaJeTaroIIei aiobl, U
M — macca KaxJ101 U3 Iano MOJCIH):

Vo

V=—1

Mvp cOsa = 2MV —mvcos f J3
. . = .
mvg sina = mvsin g v =M Vo

M V3

i 1 . 3
3/1ech UCTIOJIb30BAHO 3HAHWE YIJIOB MAJCHUS U OTpaKeHUs: SINa = CoS [ = > cosa =sin f = > C

mve mv: 2MV?2
Y4€TOM 3aKOHA COXPAaHCHUA SHEPTHUU = + HaxoauM, 4ToO M =m.
2 2 2
BTOpOfI yaap — HeueHTpaJIbeII?'I, " yrjioBast CKOPOCTb BpallCHUS T'aHTCIIU IMOCJIC yaapa OTJINYHA OT

HYJIA. O6o3naunm ee @. Ecmm TCIICPb vV - CKOPOCTh HCHTpPA MACC TaHTCIIU IIOCJIC Yyadapa, TO

CKOpOCTH Iail6 cpazy mone ymgapa Vi =V —a)% u Vo, =V +a)£. [lyctes Temepr F  — cuia,

JIeWCTBYIONIAs HA CTEP>KEHb BO BpeMsl yjapa (co CTOPOHBI HayeTaromel maiioer). OHa mpuiiokeHa K
TOYKE Ha PACCTOSIHUU X OT LIEHTpa CTEPKHS U MEPIEHIUKYIApHA eMy. Tak Kak CTepKEHb HEBECOM,
TO B JIFO0OOI MOMEHT BPEMEHHU CyMMa MPHIJIOKEHHBIX K HEMY CUJI 1 MOMEHTOB CUJI paBHa HyJto. Toraa
JUISL TIPOCKIMN CHIT Iflyz, NEHCTBYIOIMX BO BpeMsl yJaapa Ha CTepKEeHb CO CTOPOHBI MIAN0, JTOKHBI
BBIITOJIHATBHCSL PABEHCTBA:
F+F=F F, =(05-x/L)F
F(L/2)=F(L/2)=Fx|  |F, =(05+x/L)F"

Nmnynbeel, mpuoOpeTeHHble maibamMu 3a Bpemsl yaapa, MpOoNoOpLHUOHAIBHBI «IIapHBIM» CHUJIaM Iflf 2.
Vo _ L+2x 2V+a)L_L+2x: 4x

=———. Takum oOpa3om, = ol =—V = 2&V (BBeneHo
Vi L-2x 2V -oL L-2x L

[TosTomy

2X
o0O03HaYCHHE & = T <1). HoBas 3anuch 3aKk0Ha COXpaHEHHs] UMITYJIbCA MO3BOJISET BBISICHUTD, YTO



MVp COS & = 2mV — mvcos y vsiny =vpsina s 2 »
. . = =V°=Vvy—4vgcosa-V +4V-~-.
mvp Sina = mvsin y vcosy =2V —Vy CoSa

HOI[CT&BJ'I?I?I OTO BBIPAXKCHHUE B 3aKOH COXpAaHCHUA OHEPIHH, 3allMCaHHBIN C YUYETOM OBHEPIruu

mvi mv: 2mV? _m(wl/2)?
BpamaTCJIbHOI0 JIBHXKCHHA > = + +2

u cB3b ol =2&V , moiaydaem:

2 2 2
2cos o 1-&? 3+¢&° 13
V =——V,. C yderom sroro VCoSy =——VoCOSa, u tgy = ——tga = —=. Kax BuaHo,
3+¢ 3+ 1-¢ 33
y =arctg| —= | ~ 68° (oleHka YMCIIEHHOTO 3HAYCHUS yTIa HE 00sA3aTeIbHA).
33
3+¢&° 13 2x 1 y
Oreer: y=arctg —— tga |=arctg) —= |~arctg(2,5) ~68°, e &=-—=—_. Bo3moxHubli
l-¢ 3V3 L 2
1 153
BapHaHT oTBeTa: ¥ =60°+arctg] —= |~| 60+ —— [° = 68°.
443 1
Pacnpeodenenue 6annoes oaa 3adauu.
YKa3aHo, 4TO NEPBBIN yAap SBISAECTCS LIEHTPAJIbHBIM M T'AHTEIIb HE HAYHET BPAIATHCS 1
YKa3aHo, 4TO BTOPO# yliap — HEEHTPAJIbHBII, ¥ TAHTE)Ib HAYHET BPAIIaThCs 2
| [Tonydena npaBuiibHas CBsI3b CKOpoCcTH LIM ranrenu nocie yaapa ¢ €€ yriioBoi CKOpOCThIO 3
B ypaBHenun 3CD mpaBUIBHO ydTeHA SHEPIrus BPALICHHS TaHTENW (WM KUHETHYECKas 4

JHEPrusl TAHTEIM CYMTACTCS KaK CyMMa KHHETHUYECKHX JHEPIHid ee Mmaid ¢ pa3HbIMH
CKOPOCTSIMH )

[TpaBuibHO HaleHO cooTHOIeHUe Macc (M =m)

IIpaBmiibHO 3anucansbl ABa He3aBUCUMBIX ypaBHeHust 3CH muist BToporo ynapa 1+

[TonydeH npaBUIbHBIN aHATUTUYECKUN OTBET

2
1
Il | TTonyuena npaBuIbHas CBS3b KAKOM-TMO0 W3 KOHEYHBIX CKOPOCTEN C HAYAIbHOM 3
2
1

[Tonmy4yeHn npaBUIbHBIM YHCIEHHBIA OTBET (B rpajycax, pajnaHax WM KaK 3Ha4eHue JIro0oi
00paTHOM TPUTOHOMETPUYECKONW PYHKIINN)

BCEI'O 20

3aganue 2:
Bonpoc: Brnaxssiii Bo3nyx B repMerndHoM cocyae npu 100°C uMeeT OTHOCUTENbHYIO BIIAXKHOCTb
60% u naBnenne 1 ATMm. KakuMm cTaHeT ero aaBlieHHE MOCIE U30TEPMHUUYECKOTO YMEHbIIIEHUSI 00beMa
cocyna B 7Ba pa3a? OTBeT naiite B arMocepax.
3anava: B uunuHIpUYECKOM FepMETHYHOM COCYJIE C IJIaJAKUMU CTEHKAMH MO/Jl JIETKUM MOJBUKHBIM

2522
MOPITHEM HAXOAUTCH BJIA’)KHBIM BO3IOYX. Macca COACPKMMOI'0 cocyma M=

~ 3,035T, u mpu

temneparype t =100°C u HopmanbHOM atMochepHOM naBieHuu Po ~ 101 klla 06beM conepKUMOro
V =3,731. Cocyn BBIHECTH Ha YIIHILY, B COIEPKUMOE cocyaa oxiaamiochk n0 t'=—-13°C. Haiiaure
Maccy Jbja, oopasoBaBiuerocst B cocyne. Kakum npumepHo cran o0beM COAEp>KUMOro cocyia MpHu
HOBOH Temmeparype? M3BeCTHO, 9TO MOJSIpHBIE MAcChl BOJIBI H «CYXOT'O BO3yXa» MOXHO CUHTATh
paBabiME 4 =18,01/Mone u g1, =29,0T/MONb, naBiIeHWE HACHIIICHHBIX MApOB BOABI MPH HOBOM

temreparype Py ~ 20211a. YHuBepcanbHas raszosas nmocrosanas R =~ 8,31][x/(kr-K), 0°C~273 K.

OtBer Ha Bompoc: B cooTBercTBUU C ompezaeneHueM mmkanbl Llenbcus, naBieHHE HACHIIIEHHOTO
BoasHoro mapa npu 100°C paBHo 1 ATM. 3HauuT, B MCXOIHOM COCTOSIHMM NapLUalbHOE JaBICHUE
BoJsiHOro mapa paBHo 0,6 AtMm, a cyxoro Bo3ayxa 0,4 AtMm. IIpu nM30TEpMUYECKOM yMEHBIIICHUU
o0beMa cocyzna B JiBa pa3a MaplHajbHOE HAaBICHHE CYXOro BO3[yXa, COTJAcHO 3aKOHY boiims-
MapuotTta, yBenuuuBaeTcs B Ba pa3da U cTaHOBUTCS paBHbIM 0,8 ATM. /[aBieHue BOISHOrO mapa B
OTCYTCTBHE KOHJIEHCAIIUU TOXXE€ BO3POCIO ObI B JBa pa3a, HO 3TO HEBO3MOXKHO JUI PAaBHOBECHOTO
COCTOSIHMSI, TaK KaK TOTJa OHO ObL10 ObI O0JIbIlIe JaBleHUs HacklieHHOro napa. Ciie1oBaTeNnbHO, Ipu




TAKOM C)KaTHUM 4YacTh BOJbI CKOHJICHCHUPYETCs, M JaBJICHHME BOISHOro napa Oyner paBHo 1 Arm.
Taxum 00pa3oM, 1aBiIeHUE B COCYE CTaHET paBHO 1,8 ATM.

Pemenue 3aavHu. HYCTB Vi B V) — KOJHUYCCTBA BOABI M CYXOro BO3JyXa B COCYHC. 3anumeM
COOTHOIIICHUS JJI JABJIICHHUS M MAaCCHI Ta30BOM CMECH:

Vv
Vit+Vvy = PV = VitV ® EMOJIsI ~ 0,1215 momns
RT 831

p=pi+p2=(v +vz)RT
=P =(n ~ |
v 522

2
Mm=m +My = v+ H2vz mvi+ v, =m = 18v; +29v; = Mot ~ 3,035 Mot

Pemras IMOJIYYHMBHIYIOCA CUCTEMY, HAXOAUM:

V& 8—371M0J'I${ ~ 0,04452mom051 , Vv, ¥ —moas = 0,07702 Mo .

831

HCHO, 4TO mapurajibHOC OJAaBJICHUC BOAAHOIO IMapa MCHBIIC 1 ATM, " 3TOT map HC OBLI HACBIIIICHHBIM.

H H2PV
po —p\ RT

3HauuT, BHAYale B cocyle ObLI0 My = thvy = m |~ 0,8014 r Boasl B BHJE mapa.

! !

1PH V
[Mocne oxJIaXXJICHUsT Macca HACHIIIEHHOTO BOJASHOIO Tapa B COCYyIe paBHsUIach My = %, B TO
BpeMs Kak O0bEM COIEpP)KMMOIO COCy/Aa ONpEIeNsuics PAaBEHCTBOM JABICHMS CYXOro BO3JyXa
BHEIIHEMY aTMOC(EpHOMY JIaBJICHHUIO (JIaBJICHHE BOJSHOTO Mapa HAMHOTO MEHBIIE aTMOC(EpPHOTo).

voRT = ! mRT' _ LoV r ~165mam] = HVzPu 0,0028r. 3nauuT, macca
p M2 =\ P T P

obpazoBagiierocs 1paa Am=m; —m; ~ 0,7986r.

3nauur, V' =

mwo | pv PH pi

. H .
OtBeT: Macca Jpja B cocyne AM=————| —| o +— 4 |—mM| 1+ — || = 0,8, HOBBII 00BEM
tr —p | RT
1 mRT’ T’
comepkumoro V' = -V — |~1,65m.
o=t P T
Pacnpeodenenue d6annos 0aa 3a0auu:
VYkazaHo (MCIONB3YETCs B PEIICHUH ), YTO B HAUaTbHOM COCTOSIHUM BCSI BOJIa B cocyie Oblia 2
B BHJIE TTapa
VYka3zaHo, 4To Mocie OXJIaKISHUS Tap B COCY/E — HACHIIIICHHBII 2
I VYkazaHo (MCHONB3yeTcs B PEUICHUH), YTO MaplMaibHOE JaBJIEHHE BOJSHOTO Mapa Mocie 3

OXJIKJEHUS 3aMETHO MEHBIIIE aTMOCPEPHOT0, U 00BEM COIAEPKUMOTO COCY/1a ONPEAEIAETCs
PaBEHCTBOM JABJICHHsSI CYXOT0 BO3/[yXa BHEIIHEMY aTMOC(HEPHOMY TaBICHHIO

Macca npaa HaXOAUTCS KaK pa3sHOCTh HAa4yaJbHOM MAacChl BOABI U MAacChl HACBILIEHHOTO 3

BOJITHOTO T1apa B COCYZEe

[IpaBunbHO 3amucaHa CHCTEMa YPAaBHEHUM Ui HAYAIbHBIX KOJUYECTB BOJBI U CYXOrO 2

BO3JyXa

IIpaBuIbHO HaWICHBI HAYAJIbHBIE KOJMYECTBA BOJBI M CYXOr'0 BO3AyXa 1+1=2
Il | TlpaBusbHO HaliieHa Macca HACHIIEHHOTO BOJISTHOTO Tapa B COCY/IE TMOCIIE OXJIaX ICHHUS 2

[TonydeHn nmpaBUIIbHBIN YACICHHBIN OTBET JUIsT AM 2

[Mosy4eH npaBUIIbHbIH YUCTICHHBIH oTBET st V' 2

BCEI'O 20
3aganue 3:

Bomnpoc: Komera Bpamaercs 1o JIMNTHYECKOH opOuTe, Ha KOTOPOH MaKCHMAJIbHOE PAaCCTOSHHE J10
Connana B 9 pa3 0oJblilie MUHUMAJIBLHOTO, & MUHUMAaJIbHAsE CKOPOCTh KOMETHI paBHa 6 km/c. Yemy
paBHa MaKCUMaJIbHasi CKOPOCTh KOMETHI Ha 3TOH opoute? OTBET 000CHOBATD.




3anava: [TonoXXHUTENbHO 3apsHKEHHBIA HOH JIBHXKETCS TI0 SJUTUITHYECKON OpOUTE BOKPYT MaJe€HBKOTO
OTPUIATENILHO 3apsOKEHHOTO IMIapuka. [[BMKEHHE MPOMCXOMUT B BaKyyMHOH Kamepe OOIBIIOro
pa3Mepa. Ha nepBoHauanbHON opOHUTEe MaKCUMaJIbHOE PAacCTOSHUE OT IIapHKa 10 MOHA ObLIO B § pa3
0oJbIlle MUHHMAIBLHOTO. 3aTéM B TOYKE OpPOUTHI, HA KOTOPOH 3TO pPACCTOSHHUE MHUHUMAIBHO,
YCTaHOBUJIM HEOOJNBIIYI0 YCKOPUTEIBbHYIO KaMmepy, KOTOpas HE M3MEHSET HampaBieHHE JBHKEHUS
HMOHA, HO MPU KaXJIOM MPOXOKICHUM YBEJIMYMUBACT €r0 MEXAaHWYECKYIO DHEPTUI0 Ha OJHY M Ty XKe
BennuuHy. Ilocne mepBoro mpoxoxaeHus KaMepbl COOTHOLIEHHE MAaKCHUMajlbHOTO M MUHUMAJIBHOTO
PACCTOSTHUM MEXKy MOHOM U LIAPUKOM YBEIHYUIOCH 10 9. KakuM cTaHeT 3To COOTHOIIEHHE Tocie 5-
ro IMPOXOXIACHUS MOHOM YCKOpHUTeNbHON Kamepbl? Ilocie kakoro mo cuery MpPOXOKIEHUS HOH He
BepHeTcs K kamepe? IloTepu Ha CONPOTUBIEHUE CPEAbl OTCYTCTBYIOT, MOTEPSAMH Ha HU3IIyYCHHUE
peHeOpeyb.

OTrBer Ha BoOmpoc. MakcuMalbHOE W MHUHUMAJIBHOE PACCTOSIHUE COOTBETCTBYIOT aIOTeIIUIo
(adenuro) u mepUreNuio OPOUTHI KOMETHI, TO €CTh CAMMETPUYHBIM TOYKAM IJUTUIICA, PACTIONOKEHHBIX
Ha KOHIaX ero Oonbmioil ocu. IlosTomMy paamychl KpUBU3HBI TpaeKTOpMM R B 3THUX TOYKax
OJIMHAKOBBI. 3aIlMCaB C YYETOM 3aKOHA TATOTeHHs HbIOTOHA ypaBHEHHUS ISl IEHTPOCTPEMUTEITHHOM
KOMIIOHEHTBI YCKOPEHHUS B 3TUX TOUKaX, HalJIeM COOTHOIIEHUE COOTBETCTBYIOIIUX CKOPOCTEM:

véi  GmM
R r2 Vp fa T
) I'p :>_P _ A _ Tmax -9
va GmM Vo e Inin
R r2

Takum 00pazoM, Vmax = WVmin = 54 km/c.

Pemrenne 3amaum: [{ns Havana BCIOMHHUM JBa BaXHbBIX CBOMCTBa 3jumnca. Haunem ¢ ero
ONPEIENAIONIEr0 CBOMCTBA: CyMMa pPAacCTOSHHUI [0
(oKycOB auHIICa 10 JIOOOH €ro TOYKU MOCTOSTHHA U
paBHa yJBOEHHOW JumMHe Ooibioil nomyocu. Ilo
aHaiorun ¢ | 3akonom Kemnepa mnonumaem, uTO
3apsOKEHHBIA — MIapuK ~ HaxomuTcss B (okyce
AIMNTUYECKONH OpOUTHI MOHA, M MO3TOMY SICHO, UTO
paccTossHUE OT IIapuKa 10 MOHA MPHU IPOXOKICHUU i —

TOYKHU B (HaxoJsIieicst Ha KOHIIE MaJioi MOJyOCH — CM. Fimin Fmax

PUCYHOK) paBHO &. BTopoe cBONCTBO — YTO 3JIITMIIC MOKHO pacCMaTpUBATh KaK OKPYKHOCTh pajunyca

o a
a, CXKaTyr BJOJIb HAIIPaBJICHUSA MajJoOd OCH B B pas. HpI/I TaKOM CXaTuu JJIMHA «OYCHb MaJIoro»
ydacCTKa 3JIIMIICA BOKPYT TOUKH B ne HU3MCHSACTCS, a YIOJl, Ha KOTOprI MMOBOPAYMUBACTCA KacaTCIIbHAA

a
K 3JUIMIICY Ha 3TOM Y4YaCTKC, YMCHBIIACTCA B B pas. CHGHOB&TGJ’IBHO, paanyC KpUBU3HBI 3JIJIMIICA B

2
a
Touke B paBeH Rg = e 3HAUYUT, €CIIM 3aIUCaTh YPaBHEHHUE ISl HEHTPOCTPEMUTEIIBHOTO YCKOPEHUS
MOHA B TOUKe B, TO MOXHO BBIpa3uTh €0 CKOPOCTh B 3TOW TOUKE yepe3 JIIMHY OOJIBIION MOTyOCH:
2
Vg k b k
¥ g _KkalQlb _ ;_kalQ

Re a a ma

(3aecb q u Q — pa3HOMMEHHbIE 3apsiibl MOHA U IIapHKa, © M — macca uoHa). C Apyroil cTOpoHsI,

mvi  kq|Q|_ kq|Q|
2 a

MOCTOAHHAA IMOJIHAA SHCPIUusA MOHA Ha JTaHHOM Op6I/ITC E= . Kak BHUAHO, MbI

a 2
r
MOKEM CBSA3aTh SHEPrUI0 HOHA ¢ oTHomeHHeM N = —"2%: MocKodbKy 2a = Fmax + Fmin = (N +1)lmin,
min
k . k k
o E= —&. Ha mnepBonauanbHolt opbute Eg=- alQ] -« Q] , TaKk d4To
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= —9E(. Ilocne BKIIOYEHUST YCKOPUTEIHLHON KaMephl SHEPTUs U OpOMTa MOHA M3MEHSIOTCS,
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HO [Ipin OCTA€TCs HEM3MEHHBIM (MOH BBUIETAET U3 HEE NMEPIEHAUKYIISIPHO PauyCy, TaK 4TO 3TO TOUKA

ocTaeTcsl «mepureiarem» ero opoutsl). [lycTb Ha KaXAOM MPOXOXKICHUM Kamepbl SHEPrusi MOHa

YBEIINYUBACTCS Ha AE . Torna rnociue OJHOTO [IPOXOXKICHUS
Eqo +AE = —M = g Eo = AE = —E , a IocJie N MPOXOKICHUI
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W3 sroro ypaBHeHus HaxoauM, 4ro N, = o_n Kak BuzmHO, mocie 5-ro IpOXOXAEHHS HOHOM
-Nn

yckoputenbHod kamepbl Ns =17, a Njg =00, To ectb mocie 10 mpoxoxkaeHusi yCKOPUTEIbHOMN
KaMepbl HOH TMEeperIeT Ha HE3aMKHYTYIO (Ha caMOM Jiesie TapaboIuvecKyro) OpOUTy U HE BEPHETCS K
YCKOPHUTEJIBHOU Kamepe.

Orteert: Ilocne msaToro mpoxoxaeHuss MOHOM yckoputenbHoW kamepbl Ns =17, u mocne npecaru
IIPOXOXKJICHUS YCKOPUTEJIHOM KaMephl MOH MepeleT Ha napaboInyeckyto OpOUTy U HE BEPHETCS K
YCKOPHUTEJIBHOU Kamepe.

Pacnpeodenenue d6annoes 0aa 3a0auu:

VYka3aHo, 4TO 3apsDKSHHBIN IApUK HAXOAUTCS B (POKYCE SJUTMITUYECKONW OpOUTHI HOHA 1
VYkazaHo W OOOCHOBAaHO, 4YTO IIOCIE TPOXOXKICHHUS YCKOPHUTEIBHOH Kamepsl [Imin HE 2
U3MEHSCTCS, & Imax pacTeT
| BepHo yka3aH paguyc KpUBHU3HBI 3JUTUIICA B «yIOOHOI» TOUKe 2
BepHo 3ammcaHo ypaBHeHHE [UIsI LEHTPOCTPEMHUTEIHHONW KOMIIOHEHTBI YCKOPEHHs B 2
«yn0OHOW» TOUKE
[TonHast sHeprust HOHa Ha OPOUTE BBHIYUCIISIETCS MO €T0 CKOPOCTH M MOJOKEHUIO «YI0OHOI» 3
TOYKH
[TonmyyeHna npaBuiIbHAs aHATUTHYECKAs! CBSI3b SHEPTHH HOHA ¢ oTHouleHneM N = fmax 3
Mmin
[IpaBuiabHO HaWIEH 3aKOH M3MEHEHHS JTOTO OTHONICHWs (moirydeHa (opmyia, 3
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Il | sxBuBanentHas N, = —)
10—-n
[Tonyden mpaBuibHBIN uncneHHbiil otBeT N5 =17 2
CnenaH mnpaBWIBHBIA BBIBOJA, YTO HMOH HE BEPHETCS K YCKOPUTEIBHOW KaMmepe mocie 2
JECATOTO MTPOXOKICHHSI
BCET'O 20
Zanaunue 4: A
Bonpoc: Henuneitneiit anement, BAX koTtoporo nokazaHa Ha pucyHKe, ol i ;
MOAKJIIOUMIM K HUCTOYHUKY TocTosHHOro Toka ¢ JJC 6 B wu 7 sk e e e B
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OyzeT noTpedIsATh OT UCTOYHHUKA? 2 L _:H:_:H:L!'.Br

Y
on

Zamaua: DJIC wcTOYHMKA TOCTOSHHOTO HampspkeHus & =24B, a ero
BHyTpeHHee conpotuBieHue I =3O0m. K 3TOMy MCTOYHUKY MOJKITIOYMIIN, COSAMHUB MapauIeibHO,
pesucrop ¢ compotuBienneM R =3r=90M u HEIUHEWHBIH OJIEMEHT, BOJbT-aMIIEpHAs
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XapaKTEepUCTHKA KOTOporo omuceiBaercss Boipakenunem |(U)=a-JU ==,/36U . Haiigure
r

MOIITHOCTH, TOTPeOIIsIeMbIe PE3UCTOPOM U HETMHEWHBIM 3JIEMEHTOM B 3TOH CXEMe.




OrBer Ha Bompoc: IlpupaBHHBas HanpspKEHUE Ha HEJIMHEHHOM
anemenTe U Kk HampspkeHHIO Ha uctouHuke npu Ttoke |(U), momydaem

ypaBHEeHHE, ompeaesstomniee 3o Hampsbkenue: U =& —rl(U), 1o ectb

1
IU)==(&£-U). Ero MoxHO pemmth rpaduuecKd, MOCTPOUB Ha
r

pucynke ¢ rpadpukoM BAX mnpsmyro, OTBEYAIONIyI0 MPaBOH YACTH
ypaBHEHHUS («HArpy304YHYIO MpsSMYI» HCTOYHUKA). Touka mepeceueHus BAX u mpsMor maer
3HAYCHMS CHUJIbI TOKA M HaIpsDKEHUs A HenuHeiHoro snementa: | =8 A u U =2 B (cM. pucyHOK).
CrnenoBatenbHO, oTpedasieMas 3ueMeHToM MoiHocTh P = U =16 Br.

Pemenne 3amauu. B COOTBETCTBMHM C ONMCAHHOW CXEMOW MOJKIIOYEHHUS, HANpSIKCHUE Ha
HenuHEHHOM 2yieMeHTe U paBHO HaNpsOKCHWIO HA PE3UCTOPE M HAINPSDKEHUIO Ha HMCTOYHHUKE:
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Pacnpeodenenue 6annoes 0aa 3a0auu:

HanpspokeHue Ha pe3ncrope NpupaBHEHO K HANPSHKEHHUIO Ha UCTOYHUKE B (hopme & —rl

Hanpsokenne Ha HO npupaBHEHO K HalpspKEHUIO HAa UCTOYHMKE B popme & —rl
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B pemenun wucnonb3yrorcs mnpaBuibHble (OPMYNBI U1 BBIYMCIEHUS MOIIHOCTEH, | 1+
notpelsieMbIx pesuctopoM 1 HD

W3 ypaBHeHmii OanaHca HampsDKEHUN U HEMPEPHIBHOCTH TOKa MOCTPOCHO ypaBHEHHE IS 4
oaHoi nepementoi (U wmm | )
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