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v' B oroii wactu KOMIUIEKTa Bam mpemiararorcs yCIOBHs 3aJaHHi ¢
pa3BEpHYTBIM OTBETOM JABYX BapuaHTOB EI'D C KpuTepusiMM OLICHUBAHUS U IO
HIECTh K3aMEHAIIMOHHBIX pa0OT KaXK10ro BapuaHTa JJis OLEHUBAHMUSL.

v Hanomuuaem Bam, 4T0 IpH OlCHUBAHMH 5K3aMEHAIMOHHBIX PabOT JKCIEPT
paccMaTpUBaET PEUIeHMsI B BBIJAHHBIX €My pa0oTax Mo 3aJaHUsIM: B HA4aJIe peLICHUs
3amaun Cl Bo Bcex paboTax JaHHOrO BapuaHTa, 3aTeM Bce pemieHus 3agaun C2,
notoM Bce pemenuss C3, C4 u 1.1. Hekoropble pabOThl 3aHUMAIOT HECKOJIBKO
CTPaHMI] U PELICHHUs] B HUX IPEACTABIICHbI HE MO MOPAJIKY NPEAbSBICHUS 3a7a4 B
BapHUaHTE.

v’ Tlpu paboTe SKCIEpT BBHICTABISAET CBOW OICHKH B CICHUAIbHBIA OJaHK, B
KOTOPOM BHOCUTb HM3MEHEHHUSA U HCIIPABICHUA KpaliHe HexenaresnbHo. [lodtomy
npocuM Bac ObITh O4eHb BHUMATEIbHBIMU.

v' TIpy OTCYTCTBUM PEIICHUS WA CBUAETEIBCTB MOMBITKH PEIIEHHs KaKOH-1100
3a/1ayu B OJIaHK BHOCHUTCS 3HaK «X» B M0JIE COOTBETCTBYIOIICH 3aa4H.

v’ Pabora »Kcrepra paccuuTaHa B cpeiHeM Ha 4 mpoBepsembie paboTsl 3a 60
MunyT. [lepen Hauamom pabOThl 03HAKOMBTECH C YCIOBUSIMU 3a/1a4, UX PEUICHUSIMU U
COOTBETCTBYIOIIMMU KPUTEPUSIMU OIICHUBAHUSI.



BAPUAHT Nel

Cl1.

B nununapudeckom cocyze moj MOpIIHEM JJIMUTEIbHOE BpeMsl HaXOJATCA BOAa U €€ map.
[Topuiens HaUYMHAIOT BBIABUTATh U3 cocyna. [Ipu aTom TeMreparypa BOJbI U Mapa OCTaeTCs
Hen3MeHHOH. Kak OyeT MEeHAThCS MpHU ATOM Macca KUIKOCTU B cocye? OTBET MOSICHUTE,

YKa3aB, KaKuc (I)I/ISI/I‘-IGCKI/IG 3aKOHOMCPHOCTH BbI UCITOJIB30BaJIN IJIA 00BSICHEHHS.

O06pa3zel] BO3MOKHOTO pelleHust

1) OTBeT: Macca )XHJIKOCTH B COCY/JIe OYJET YMEHBIIAThCSI.

2) Boaa u BOAsIHOM map HaXOAATCS B 3aKPBITOM COCY/IE JUTUTEIHHOE BPEMS, TIO3TOMY BOJISTHOM

I1ap ABJEACTCA HACBIIICHHBIM.

3) Ilpu BbIABUraHUU MOPIIHS MPOUCXOIUT U30TEPMHUUYECKOE pACUIMPEHUE Iapa, JaBJICHUE U
MJIOTHOCTh HACBHIIIEHHOTO Mapa B 3TOM Iipoliecce He MeHstoTcs. CremoBarenbHO, OyaeT
MIPOMCXOIUThH UCIIAPEHUE KUJKOCTH. 3HAYUT, Macca )XUIKOCTH B cOCyie OYJET YMEHBIIAThCA.

KpI/ITepI/II/I OLICHKH BBITIOJTHCHHUA 3aaHUA

bamiel

[IpuBegeHo MoJHOE MPaBUIBHOE PEILIEHUE, BKIKOYAIOUIEE MPABHIbHBIA OTBET (B
JAHHOM CJy4ae —  U3SMEHEeHUe Maccvl odfcuokocmu, n.l), M TOJHOE BepHOE
oObsicHeHue (B JaHHOM ciy4ae — n.2—3) C yKa3aHHeM HaOJlI0IaeMbIX SIBIICHUN U
3aKOHOB (B JaHHOM CJIy4Yae — B00AHOU Nap CMAHOBUMCS HACHIWEHHBIM,
He3a8UCUMOCMb NJIOMHOCMU (0a6leHuUs]) HACLIWeHHo20 napa om obvema npu
OaHHOU memnepamype).

3

IIpuBeneHo pelieHWe W JaH BEPHBIM OTBET, HO MMEETCSA OJMH U3 CIEAYIOLIUX
HEJOCTAaTKOB:
— B oObsicHeHHu copepkarcs JuIIb OOLIME pacCyXKIeHHs 0e3 MPUBS3KH K
KOHKPETHOH CHUTyallMd 3aJa4yd, XOTs yKa3aHbl Bce HEOOXoaumble (hu3mueckue
SIBJICHUS Y 3aKOHBI.

NN
— Paccyxnenus, npuBosILue K OTBETY, IPEACTABIEHBI HE B IIOJIHOM 00bEME WU
B HUX COAEPKATCS JIOTUYECKUE HEJOUETBHI.

nJin
— VYka3aHbl He Bce (pu3nueckue SBJICHHUS U 3aKOHbI, HEOOXOIUMBIE JJISi TIOJTHOTO
IIPAaBWJIBHOT'O PELICHHUS.

[IpencraBieHbl 3a1UCH, COOTBETCTBYIOIINE OJIHOMY U3 CIEIYIOUINX CITy4aes:
— [IpuBeneHsl paccyXIeHHs C yKa3aHUEM Ha (pU3MUecKue SBJICHUS U 3aKOHbI, HO
JlaH HEBEPHBIN WM HENIOJIHBINA OTBET.

NI
— [IpuBeneHsl paccyKIeHHs C yKa3aHUEM Ha (pU3MUECKue SBJICHUS U 3aKOHbI, HO
OTBET HE JIaH.

NJIN
— IlpencraBieH TOJIBKO NMPaBUIIbHBIM OTBET 0€3 000CHOBAHUH.

Bce cayuau pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPHUIM
BBICTaBJICHHS OLIEHOK B 1, 2, 3 Oamna.




C2.

CHapsig maccoii 4 Kr, et co ckopocTthio 400 M/c, pa3pbiBaeTcsi Ha JIB€ paBHbIE YaCTH,
OlHA W3 KOTOPBIX JIETUT B HANpaBJICHUU [BWXKEHUS CHapsjga, a Japyras — B
MIPOTUBOTIONIOKHYIO CTOPOHY. B MOMEHT pa3ppiBa CyMMapHas KHHETHYECKas SHEPTUs
OCKOJIKOB yBeIMuuiach Ha BenuuHy AE. CKOpOCTh OCKOJIKA, JIETSILEro M0 HApaBICHUIO
JBUDKEHUs cHapsiaa, paHa 900 m/c. Halinute AE.

O0pa3sel] BO3MOKHOTO pelleHus

BBenem 0603HaueHu:
2m — macca cHapsijia 10 B3pbIBa;
Uy — MOYJTb CKOPOCTH CHapsiia 0 B3PhIBA;
V| — MOZYJIb CKOPOCTH OCKOJIKa, JIETSIIETO BIIEpe;
Uy — MOAYJIb CKOPOCTH OCKOJIKA, JICTSIIETO Ha3a/l.
CucreMa ypaBHEHHI JJIs1 peIICHUS 3a/1a4u:
2m- v, = mv; —mMv, - 3aKOH COXPAHECHUS UMITYJIbCA;

Vg moi  mo;
2m-—+ AE = + —= - 3aKOH COXPAHEHHS DHEPIHUH.
2 2 2
BeipasuMm v, U3 EPBOTO ypaBHEHHS: U, = Uy — 2 Uy ¥ MIOJCTABUM BO BTOPOE YPaBHEHHE.
Honyunm: 0 — 200, +0F —— = 0.
m

Orciona cnenyer:  AE =m(v; —vp ).
OtBer AE = 0,5 MJIx.

Kpurtepuu orieHKH BBITIOJIHEHUS 3a1aHUS Bamnsl

[TpuBeaeHO MOJIHOE MPAaBUIILHOE PELIEHHE, BKIFOYAIOIIEE CIEAYIOIINE JIEMEHTHI: 3
1) BepHO 3ammcanHbl (HOPMyJIbL, BbIpaxkaromue (U3MYECKUE 3aKOHbI, NPUMEHEHUE
KOTOPBIX HEOOXOAMMO HJisi PEIICHUS 3a/ladyd BBIOPAHHBIM CIIOCOOOM (B JTaHHOM
PELIEHUH — 3AKOHbl COXPAHEHUS IHEPSUU U UMNYIbCA);

2) mnpoBeAeHbl HEOOXOAMMBIE MaTeMaTUYeCKue MpeoOpa3oBaHUsT U pacUeThl,
NPUBOJAIIME K TMPaBUIBHOMY 4YHCIOBOMY OTBETY, M TPEIACTaBICH OTBET (C
yKazaHueMm enuHull uaMepenusi). [Ipu stom nomyckaercst pemieHue "mo yactsam" (c
IIPOMEKYTOYHBIMH BBIYMCIICHUSIMH).

[IpencraBieHHOE pelIeHUE COACPKHT .1 MOIHOTO pEIIeHUs, HO U UMEET OJIUH M3 2
CJIETYIOIINX HEJOCTATKOB:

— B HEOOXOMUMBIX MaTEMaTHYECKUX MPeoOpa30BaHUSAX WM BBIYHCICHUSIX
JIOTYIIIEHA OIITNOKaA.

NJIn
— HeobOxoaumble MaTeMaTHuecKue MpeoOpa3oBaHUs WM BBIUMCICHUS JIOTHYECKU
BEPHBI, HE COJIEPIKAT OIMUOOK, HO HE 3aKOHYCHBI.

NI
— He mpencraBnensl mnpeoOpazoBaHus, NPUBOIAAIIME K OTBETY, HO 3amucaH
MIPABWIBHBIN YHCIIOBOM OTBET WJIM OTBET B OOIIEM BUJIC.

nJIn
— Pemenne COACPKUT OIIHMOKY B HEOOXOINMBIX MaTEMaTHYECKUX
npeoOpa3oBaHUSAX U HE JOBEACHO JI0 YMCIOBOTO OTBETA.

[IpencraBneHsl 3aIMCH, COOTBETCTBYIOIINE OJIHOMY M3 CIEIYIOIINX CIIy4aes: 1
— IlpencTaBieHbl TOJIBKO MOJOKEHUS U (OPMYJIbI, BbIpaKawoliue (U3nuecKue




3aKOHBI, IPUMEHEHHUE KOTOPHIX HEOOXOIUMO JIJIsl pelieHus 3a1a4uu, 0e3 KaKux-J11u0o
npeoOpa3oBaHuil C MX MCMOJb30BaHHWEM, HAIPaBJICHHBIX Ha pEIICHUE 3aJaud, U
OTBETA.

nim
— B pemennn orcyrctByer OJJHA wu3 ucxoaHelx ¢opmys, HeoOXomumas s
pemieHuss 3agaud  (WIM yTBEpXKJACHUE, JIeXallee B OCHOBE peIlIeHus), HO
INPUCYTCTBYIOT JIOTUYECKH BEPHBIE MPEoOpa3oBaHUs ¢ MMEIOIUMUCS (popmynamu,
HaIpaBJICHHbBIE HA pElICHHE 3a/1a4u.

NJIN
— B OJJHOM u3 ncxomubix (opMys, HEOOXOIMMEIX JUIS PELICHHS 3a1aud (MIIH
YTBEP)KJEHUHU, JIeKAIleM B OCHOBE pEIICHMs), JONylleHa omubka, HO
IPUCYTCTBYIOT JIOTUYECKH BEpHBIE MPEOOpa30BaHuUs ¢ MMEIUMUCS (popMysiamuy,
HaIIPABJICHHBIE HA PELICHNE 3a/1a4u.

Bce ciyuyau pemienus, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM KPUTEPHUSIM 0
BBICTABJIEHH OIICHOK B 1, 2, 3 Oaia.

C3.

C pa3pexeHHBIM a30TOM, KOTOPBIl HAXOJIUTCA B COCY/IE C MOPIIHEM, IIPOBEJIH JIBa OMbITa. B
MIEPBOM OIIBITE Ta3y COOOIIWIH, 3aKPEMHB MOPIIECHb, KOMHMUECTBO TeIoThl ) = 742 JIk, B
pe3yJibTaTe 4ero ero TeEMIEpaTypa U3MEHWIIACh HA HEKOTOpYI BenuuuHy A7. Bo BTOpoM
OMbITE, MPEJOCTaBUB a30Ty BO3MOXKHOCTb HM300apHO paCUIMPATHCS, COOOLUIMIN eMy
KoJau4yecTBO TemnoTel (), = 1039 Ik, B pe3yipTaTe 4ero ero TemiepaTrypa HU3MEHWIACH
takke Ha AT. Kakum Obuto nsmenenue temneparypsl A7 B onbiTax? Macca azora m = 1 k.

O06paszer BO3MOXHOTO PELICHHS

CornacHo nepBoMy Havyany TepMoauHaMuku, O; = AU, (1)

0, =AU+ A4 (2)

rae AU — npupalilieHue BHyTpEHHEN SHepruu ra3a (0AMHAKOBOE B IByX ONbITax), A — pabota
raza Bo BTOpoM ornbite. Pabota A coBepiangachk ra3oM B Xo/ie H300apHOTO PACILIUPEHUS], TaK
yto A = pAV, 3)

(AV — u3meHeHune oobema raza).

C nmomorisio ypaBHenus Knamnetipona — MenaeneeBa 3Ty paboTy MOKHO BBIPa3HUTh Yepe3

m
[IpUpALLCHUE TEMIIEPATYPHI raza: pAl = ERAT. (4)

Pemas cucremy ypaBaenuii (1) — (4), Oynem umets: AT = —M(Q’; 1_2 Ql) .
Otser: AT~ 1 K.

Kpurepun o1ieHKHM BBIIIOJIHEHUS 3a1aHUS baie
[IpuBeneHo MoTHOE MPAaBUIIBHOE PEIICHUE, BKIIFOYAIOIIEe CICAYIOIINE JIEMECHTHI: 3

1) mnpaBwibHO 3ammcaHbl (POPMYJIBI, BBIpaXkaroniue (HU3NYECKHE 3aKOHBI,
IPUMECHEHHE KOTOPBIX HEOOXOJMMO JUTsl PEIISHUS 3a/a4d BBIOPAHHBIM CITOCOOOM
(B MaHHOM pEIIGHUM — Nepsbll 3aKOH MepMOOUHAMUKY, paboma O




uzobapuueckozo npoyecca, ypasnenue Kianevipona — Menoeneesa);

2) mnpoBelaeHbl HEOOXOJUMBbIE MaTeMaTHUYeCKHUEe NpeoOpa3oBaHMsl M pPacyeTsl,
OPUBOJAILME K IPAaBUIBHOMY 4YHCIOBOMY OTBETY, M IpEACTABIEH OTBET (C
yKazaHueM equHul] usmepenus). [lpu s3tom nomyckaercs pemenue "mo yactam" (¢
IPOMEKYTOYHBIMU BBIYMCICHUSIMHU).

[IpencraBneHHOE pEIICHNE COACPIKUT 1.1 TIOIHOTO PEICHHS], HO M UMEET OJIMH U3
CJICTYIOIITNX HEJOCTATKOB:

— B HEOOXOAMMBIX MAaTEeMAaTHYSCKHUX MPEOOpPa30BAHUAX WIIM BBIUYHACICHUSIX
JIOTYIIICHA OITHOKA.

nJIn
— HeobOxoaumbie mMaTeMaTUyeCKHE MPeoOpa3OBaHMS M BBIUUCICHUS JIOTHYECKHU
BEPHBI, HE COJIepkKaT OIMUOOK, HO HE 3aKOHYCHBI.

NJIn
— He mnpexacraBiensl mnpeoOpa3oBaHus, NPUBOASIIME K OTBETY, HO 3alucaH
MPaBUIIbHBIN YMCIIOBOM OTBET UM OTBET B OOIIIEM BHUJIE.

NJIn
— Pemienne  comepkur  OommOKYy B HEOOXOJMMBIX  MaTEMaTHYECKUX
npeoOpa3oBaHUsAX U HE JOBEACHO JI0 YMCIOBOTO OTBETA.

IIpencraBieHsl 3aIMCH, COOTBETCTBYIOIIHNE OJTHOMY U3 CIEAYIOLIMX CIIy4acB:

— IpencraBnenbl TOMBKO TMOJIOKEHUS M (HOPMYJIbI, BhIpaxkaromue (Qpusndeckue
3aKOHbI, IPUMEHEHUE KOTOPbIX HEOOXOIMMO JUIsl PelleHus 3ajaud, 0e3 KaKux-
an0o mnpeoOpa3oBaHUN € UX HCHOJIb30BAaHUEM, HAIPABIEHHBIX HA pEIICHUE
3aJ1a4M, U OTBETA.

njin
— B pemenun otrcyrcrByer OJIHA u3 ucxomnsix (opmys, HeoOXomumas s
pemieHuss 3anadd (WM yTBEpXKIEHUE, JIEKAIllee B OCHOBE pEIICHMS), HO
MPUCYTCTBYIOT JIOTHUECKH BEPHBIC TIPEOOPA30BAHMS ¢ UMEIOITUMUCS (OopMyIaMu,
HAaIpPABJICHHBIC HA PEIICHUE 3aJa4H.

NJINn
— B OJIHOM u3 mcxonubix GopMyI1, HEOOXOAMMBIX Ul PellieHHs 3a7adu (Ml
YTBEPXKICHUHU, JICKAIlEM B OCHOBE pEIICHHUs), JOMyIleHa OmuOKa, HO
MPUCYTCTBYIOT JIOTMUECKHU BEpHbIE IPEOOPa30BaHUs ¢ UMEIOUIUMUCS (opMyiaMu,
HaIIPABJICHHbBIC HA PELICHUE 3aa4H.

Bce ciyuau pemenusi, KOTOpbIe HE COOTBETCTBYIOT BHINICYKAa3aHHBIM KPUTEPHSIM
BBICTaBJICHHS OIICHOK B 1, 2, 3 Oaiia.

C4.
OIIEKTPOH BJETAET B IUIOCKUN KOHAEHCATOP CO CKOPOCTBIO
L+ + + 4+ 4+ + 1 v (v << ¢), napayieabHO IUIACTUHAM (CM. PHUCYHOK),
a paccTosHue Mexay KortopbiMu d. Ha kakoih yrox
SO e OTKJIOHUTCS IIPYU BBUIETE U3 KOHJIEHCATOPa BEKTOP CKOPOCTH

QJICKTpOHAa OT TICPBOHAYAIIBHOI'O  HAIPaBJICHUA,

l— — — — — — | xoH;geHcarop 3apsykKeH 10 pPa3HOCTH IOTEHIHAIOB AQ?

Jnwna mactun L (L >> d).



O06pa3zer] BO3MOKHOTO pelleHus (PUCYHOK He 00s13aTelieH)

1) 3aBUCUMOCTbH KOOPAMHAT 3JIEKTPOHA OT y ? i
BPEMEHHU C YUETOM HaydaJIbHBIX YCIOBHUI:

atZ .

2

2) YpaBHeHus Ui NPOEKIUI CKOPOCTH
L, =b,; L, =at.

X

3) B MoMeHT BbUIETA U3 KOHAEHCATOpa X = L = Uyt , HO3TOMY = L.
Vo

A
ITo BTOpOMy 3akoHy HproTOHA @, = L _eE 209 , TaK Kak [’ = eL.

Y m m  md

%
5
U, o
X =t - M
Ux
>

Orcropa: tga = &(Pl;.
mdu,
Otger: tga = %.
mduv,
Kpurepnn O11eHKH BBIIOJIHEHUS 331aHUS basel

[IpuBeneHo MoHOE MPAaBUIIBHOE PELICHUE, BKIIOYAIOIIECE CIEAYIOIINE JIEMEHTHI: 3
1) mpaBuiapHO 3amucaHbl (OPMYJIbI, BbIpaXaromue (U3NMYECKUE 3aKOHBI,
IPUMEHEHUE KOTOPBIX HEOOXOAMMO /JIsi pEUIeHMs 3a/1a4l BEIOPAHHBIM CIIOCOOOM

(B TaHHOM pEUICHUU — YpaGHeHUsl KUHeMamuxu, 6mopou 3axon Hviomona, cé3v
HANPANCEHHOCU NOJISL C PA3HOCMbIO NOMEHYUANOB);

2) mpoBeJeHbl HEOOXOAUMbIE MaTeMaTHYeCKre MpeoOpa3oBaHus, MPUBOIAIINE K
IIPAaBWJIBHOMY OTBETY, W PEJICTABJICH OTBET.

IIpencraBiieHHOE peElIEHNE COACPKUT I.1 MOJTHOro peleHus, HO U UMEET OJIUH 2

U3 CIEIYIOMUX HEJJOCTATKOB:
— B HEOOXOIMMBIX MaTEMaTHYECKUX MTPEOOPA30BAHUAXK TOMYIIIEHA OITHOKA.
NJIN
— HeoOxoaumble maTemaTHueckue MpeoOpa3oBaHUsl JIOTUYECKU BEpHBI, HE
cojieprKat OMMOOK, HO HE 3aKOHYCHBI.
NJIN
— He mnpexacraBnensl npeoOpa3oBaHus, MPUBOJAIINE K OTBETY, HO 3alKCaH
MPaBUWIHHBIA OTBET B OOIIEM BHIC.

nJm
— Pemenne  comepkuT  OmMOKY B HEOOXOAMMBIX  MaTeMaTHUYECKUX
npeoOpa3oBaHUAX M HE IOBEJICHO JI0 OTBETA.

[IpencTaBneHsl 3aNMCH, COOTBETCTBYIOINE OJHOMY U3 CICIYIOMINX CITyYaes:

— IIpencraBieHbl TOJBKO MOJOXKEHHUS M (POPMYJIbI, BhIpaXxaronme (Hu3ndecKue
3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO AJISi pelieHHs 3aJadyd, 0e3 KakKuX-
a00 mpeoOpa3oBaHUN C WX MCIOIH30BAHMEM, HANPABICHHBIX HA pEIICHUE
3aj1a4M, M OTBETA.

N
— B pemenun orcyrcreyer O/IHA u3 ucxonnsix ¢opmyi, HeoOXoaumas s




pemieHusl 3amaud (WM yTBEPXKIACHHE, JIe)Kallee B OCHOBE pEIICHHS), HO
NPUCYTCTBYIOT  JIOTUYECKH BEpHbIE TMPeoOpa3oBaHHUs €  HMEIOIIMMUCS
dbopMyTamu, HaIIpaBJICHHBIC HA PEIICHUE 3aa4H.
niim

— B OJTHOM 13 ucxomHsIX (GpopMyI1, HEOOXOAMMBIX ISl PELICHHs 3a1a4u (M
YTBEPKJEHUU, JIeKAllleM B OCHOBE pEIICHHUA), JOMyIleHAa OlIMOKa, HO
MPUCYTCTBYIOT ~ JIOTHYECKH BEpHBIE MPeoOpa3oBaHUS C  UMEIOIUMUCS
dbopMymamu, HaITpaBJICHHBIC HA PENICHUE 3aa4H.

Bce cnyuau perienus, KOTOpble HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPHUSIM 0
BBLICTABJICHHMS OLIEHOK B 1, 2, 3 Oana.

Cs.
9

B 01HOpPOAHOM MarHMTHOM IOJIe ¢ MHAYKIMeW B, HanmpaBJICHHOW
BEPTUKAJIIBHO BHHM3, PABHOMEPHO BpAIIACTCA B TOPU30HTAJIBHOU
IJTIOCKOCTH MPOTUB YaCOBOW CTPEJIKU MOJIOKUTEIBHO 3aPSKEHHBIN
[IapUK MAacCOM m, TIOJIBEIICHHBIM HAa HUTH JUTMHOW [ (KOHUYCCKHMA
MasTHUK). YTOJl OTKJIOHEHUS HUTU OT BEpPTUKAIM paBeH q.,
CKOPOCTBb JIBM)KEHUS IIapuKa paBHa v. Halinure 3apsn mapuka.

O06pa3zel] BO3MOKHOT'O peLIeHUs
1) Ha uepTexe ykazaHbl CUJIbI, IEUCTBYIOIITUE HA

IapuK.
2) 11 3axoH HploTOHA B MPOEKITUSAX HA OCH: -
2 B
Nsina+gquB=122_ e
R . ' 19 > 0
Ncosa—mg=0 f >
= mg
U
3) Tak kak R =/sin o, TO BeIpaXKeHHE JUTS 3apsiia; ¢ = m_L _£
B\/sinaa v
OtgeT: ¢ =1 _L—gtga .
B\/sinaa v
Kpurtepuu orieHKkH BBIITOJIHCHUS 3a/1aHUS Bamisr
[TpuBeaeHO MOJIHOE MPABWIILHOE PEIICHIE, BKITFOYAIOIICE CIICTYIONINE JIEMEHTHI: 3

1) BepHO 3amucanbl GOPMYJIbI, BRIpaKarOIIMe GU3MIECKHUE 3aKOHBI, MPUMEHEHNE
KOTOPBIX HEOOXOIUMO JUIsl PEIICHUs 3a/ladyll BBIOPAHHBIM CIIOCOOOM (B JaHHOM
pemieanu — [l 3axkon Hovtomona, ¢opmyner ons  cunwt  Jlopenya u
YEHMPOCMPEMUMENbHO20 )CKOPEHUSL);

2) mpoBeIeHbl HEOOXOAMMBIE MaTEMaTUYECKHE PEOOpPa30BaHMS U PACUECTHI,
MPUBOJIAIIME K TPABUIHBHOMY OTBETY, M MPEACTABIICH OTBET.

[IpencraBneHHOE pemIEHNUE COACPKUT 1.1 MOJHOrO PEHICHHs, HO U UMEET OJWH 2

U3 CIEIYIOIINX HEAOCTATKOB:

— B Heo0X0MUMBIX MaTEMAaTHYECKUX MMPEOOPA30BaAHUSX IOMYIIIEHA OIINOKA.
NJIN




— Heobxonumble MmaTemMaTHUecKHE MpeoOpa3oBaHUsl JIOTMYECKH BEpHBI, HE
coJiepXat OINOOK, HO HE 3aKOHYEHBI.

nJin
— He mnpeacraBnensl npeoOpa3oBaHUs, NPHUBOJSALIME K OTBETY, HO 3alKCcaH
IIPAaBUJIBHBIN OTBET B OOIIEM BUJIE.

N
— Pemenne  comepxuT  OmMOKY B HEOOXOIUMBIX  MaTeMaTHYECKHX
peo0pa3oBaHMsIX U HE JOBEJIEHO JI0 OTBETA.

IIpencraBieHbl 3aIMCH, COOTBETCTBYIOIINE OJTHOMY U3 CIEAYIOLIMX CIIy4acs: 1
— IpencraBneHbl TOMBKO MOJIOKEHUS M (HOPMYIIbI, BhIpaXkaromue (pu3ndecKue
3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOAMMO I PEIleHUs 3aJadyu, 0e3 KaKhX-
a0o npeoOpa3oBaHMi € HMX HUCIOJIb30BAHMEM, HAINPABIEHHBIX Ha pELICHHE
3a/1a4u, ¥ OTBETA.

NI
— B pemenun orcyrctByer OJIHA u3 ucxomusix gopmys, HeoOxoaumas st
pemieHust 3anaud (WIK YTBEp)KICHHE, JIeXkallee B OCHOBE pELICHMs), HO
IOPUCYTCTBYIOT ~ JIOTHYECKA BEpHBIE MPEoOpa3oBaHUS C  HMMEIOIIUMUCS
dbopMynamu, HallpaBJICHHbIEC HA PELIEHUE 3aJauH.

NN
— B OJIHOM u3 ncxoasex GopMy1, HEOOXOMMMBIX JUIS PElICHUs 3a1aun (HiIn
YTBEP)KJEHUH, JIeXKAlleM B OCHOBE pEIIeHHs), JONyIlIeHa OluOKa, HO
NPUCYTCTBYIOT  JIOTMUECKM BEpHbIE MPEoOpa3oBaHHsl €  MMEIOUIUMUCS
¢dbopMysiaMH, HaIIpaBJIEHHbIC HA PEIICHUE 3a1a4H.

Bce ciiyuau penienus, KOTOpble HE COOTBETCTBYIOT BBIILIEYKA3aHHBIM KPUTEPUSM 0
BBICTABJIEHHS OIICHOK B 1, 2, 3 Oaia.

Cé.

VICTOYHNK B MOHOXPOMATHYECKOM IydKe MapaeNbHBIX Jydeil 3a Bpems Af=810"c
m3mydaer N =5-10"" ¢pororos. Jlyun magaor mo HopManu Ha rwromazky S=0,7 cM u
cosmaor masiaenme P =1,5-10"Ila. Ilpu stom 40% ¢oroHoB oTpaxkaercs, a 60%
noryomiaercsi. OnpenenuTe ATMHY BOJHBI H3ITy4eHUSI.

O06pa3zel] BO3MOKHOT'O peLlIEHUs

BLIpa)KeHI/Ie I AaBJICHHA CBCTA

P= Pomp +P,,., = NO’”pAp omp * N
" SAt

(Popmyua (1) cenyer us: F = AP[/At u P=F/S)

®opMynTbl 17151 UI3SMEHEHHS UMITYJIbca (POTOHA MPH OTPAKEHUH U TTOTIIOMICHUH JTy4eid
AP omp =2P5 AP ppny = P ancio otpaxkensbix N, , =0,4N ¥ noriomeHHbx

N, . =0,6N doroHos.

noaiu Ap noan

(D

noaen
1,4Np
SAt

Tornma Beipaxenne (1) mpuaumaet Bug P =

Jlig umnynbsca poToHa p :%.
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1,4Nh

BLI AXKECHUEC OJIA JJIVMHBI BOJIHBI U3JTYUYCHUA }\, = —_—
P Y PSAL

1,4-5-10'*.6,6-107>*

=5,5-107" M.
1,5-107°.0,7-107*.8-107*

OtBeT: A =

KpI/ITepI/II/I OLICHKH BBIIIOJTHCHHUA 3adaHUA

bamisl

[IpuBeeHO MOJIHOE MPAaBUIIBHOE PELIEHUE, BKIKOYAIOLIEE CIEAYOIINE
AJIEMEHTHI:

1) npaBunbHO 3amucaHbl (OPMYJbl, BbIpaKawOIIUEe (QUINYECKUE 3aKOHBI,
OPUMEHEHUE KOTOPbIX HEOOXOAMMO JJsi PEIIEHUs 3aJaud BbIOpPAaHHBIM
CrocoOOM (B JIaHHOM DEILEHUU — Gopmyasl 015 0dGleHuss céemd, UMNYIbCa
gomomnos, Il 3axon Hviomona);

2) mpoBeAcHbI HEOOXOAMMBIE MaTeMAaTHYECKHE MPEeoOpa30BaHUsI U PACUETHI,
NPUBOJSAIIME K MPaBUIBHOMY 4YHCIOBOMY OTBETY, M IPEACTaBI€H OTBET (C
yKa3aHueM eauHul] usMmepeHus). [lpm 3tom pomyckaercs pemieHue 'mo
yacTsM" (C IPOMEKYTOYHBIMU BBIYMCICHUSIMH).

[IpencraBieHHOE peIIEHUE COACPKHUT I.1 TMONHOTO pEIICHHS, HO W HUMEET
OJIMH U3 CJIEAYIOIUX HEAOCTATKOB:

— B HEoOXOMWMBIX MaTeMaTHYECKUX MPEeOOpPa3OBAHMSIX WM BBIYMCICHHIX
JOTYIIIeHA OIITHOKA.

NI
— HeoOxogumbie  MaTeMaTHYeCKME NPeoOpa3oBaHHWs H  BBIYUCICHUS
JIOTUYECKHU BEPHBI, HE COJEPKAT OITMOOK, HO HE 3aKOHYECHBI.

NI
— He npencraBnensl npeobpazoBaHus, MPUBOISIINE K OTBETY, HO 3alHCaH
MPaBUJIbHBIN YMCJIOBOM OTBET UJIM OTBET B OOIIIEM BHUJIE.

NI
— Pemienue conepxut ommOKy B HEOOXOIUMBIX MATEMAaTUYECKUX
peoOpa3oBaHMSIX U HE JOBEJICHO JI0 YHCIOBOTO OTBETA.

[IpencraBieHbl 3aIMCH, COOTBETCTBYIOIINE OJIHOMY M3 CJIEIYIOIINX CITy4acs:
— IlpencraBneHbl  TONBKO  TMOJIOKEHUST W (OPMYJIbI,  BBIpaXKaroIIue
¢usnyeckre 3aKOHBI, OPUMEHEHHE KOTOPBIX HEOOXOAWMO MJIsi pPelIeHUs
3amaud, 0Oe3 Kakux-1ubo mpeoOdpa3oBaHMM C HUX  HCHOJIb30BaHUEM,
HaIpaBJICHHBIX HA PEIICHUE 3a/1a4u, U OTBETA.

niim
— B pemennn otcyrcrByeT O/JHA 13 ricxonnbsix ¢Gopmys, HeoOxoaumas 1Jis
pelieHust 3agaud (UM yTBEpXKIEHHUE, JIeKallee B OCHOBE pEIICHHs), HO
INPUCYTCTBYIOT JIOTMYECKHM BEpHbIE MpPeoO0pa3oBaHUsl C HMEIOIUMUCS
dbopmynamu, HanpaBJIeHHBIC HA PEIICHUE 3a/1a4H.

NJIN
— B OJIHOM u3 ncxomHbix dbopmyJl, HECOOXOIUMBIX IJIsi PELICHUs 3aJauu
(UM YTBEpXKIEHHUH, JIKAIleM B OCHOBE pELIeHMs), AOMyIeHa OUIMOKa, HO
NPUCYTCTBYIOT JIOTUYECKHM BEpHbIE MpPeoOpa3oBaHUA C HMEIOLIMMUCS
dbopmMynamu, HalipaBJIeHHbIEC HA PELICHUE 3aJaUH.

Bce cnmyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT —BbIIIEyKa3aHHBIM
KPUTEPHUSIM BBICTABJICHHS OIICHOK B 1, 2, 3 Gana.
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Bapuant Ne2

C1.
Ha pucyHke n3o0pakeHbl 1Be U30JMPOBAHHBIE APYT OT Jipyra syekrpudeckue nenu. [leppas
COIEPXKUT  IOCIEAOBAaTEIbHO COCAUHEHHBIE HCTOYHUK TOKA, peoCTaTr, KaTyILIKY
MHIYKTUBHOCTH M aMIEpPMETp, a BTOpas — IPOBOJIOYHBIA MOTOK, K KOHLIAM KOTOPOIO
NPUCOEIUHEH TajJbBaHOMETpP, M300paKEHHBIM Ha puUCyHKe crnpaBa. Karymka m MOTOK
HAJICThI HA JKEJIC3HBIN CEPICYHUK.

Kak OyayT u3MeHATbCS IOKa3aHus MNPUOOPOB, €CJIM KaTyIIKy, NPUCOEAMHEHHYIO K
UCTOYHHUKY TOKa, IUIAaBHO IepeMelnas BBEpX, CHUMaTh C cepaeyHHKa? OTBET MOSCHHTE,
yKa3aB, Kakue (pU3nyecKkue 3aKOHOMEPHOCTH Bbl MCHOJB30Baliu A 00biAcHeHus. DJ(C
CaMOMHAYKLUHU MpeHeOpeyb.

O06pazel] BO3MOKHOTO pelIeHUs

1. OtBet: Bo Bpems mepemenieHusi KaTyIlIKd BBEPX U CHATHA C CEpACYHHKA MOKa3aHUs
amriepMerpa OyJIyT OCTaBaThCsS HEM3MEHHBIMH, a TaJbBaHOMETp OyJIeT PerHucTpUpPOBAThH
TOK B 1ienu BTopoi karymku. ([Ipumedanne: Korga nepBas kaTymika OyaeT MOJHOCTBIO
CHATA C CEepJICYHHKA, N3MEHEHUE MAarHUTHOTO MOTOKA B HEM MPEKPATUTCS, U CUJa TOKa,
PETUCTPUPYEMOT0 TaJlbBAHOMETPOM, CTaHET paBHOM HyJt0. [Ipu 3TOM ammepmeTp OyaeT
PETUCTPUPOBATH MOCTOSIHHYIO CHIJTY TOKA B IIETIH MEPBON KaTYIIKH. DTO YTBEPKACHUE IS
MOJTHOTO OTBETa HE TpeOyeTcs).

2. Ilpm wMemIeHHOM TMEpPEeMEIICHUH KaTyIIKd BBEPX €€ MHAYKTUBHOCTH OyneT
YMEHBIIATHCS, YTO BBI30BET YMEHBIICHHE MOTOKA BEKTOpAa MArHUTHOW MHIYKIHMH 4Yepe3
JKEeJIe3HbIN cepaeyHuK U HeOonbinyro DJIC uaayknuu £,y B LEMH 3TOH KaTYIKH &£,y <<
&, xoTopoii MoxxHO TipeHeOpeub. (ITpumeuanue: B ciyuae, eciu B pellieHUN YUUTHIBACTCS
prusaue OJIC caMOMHAYKIMU, TO NPABUIBHBIM CYUTAETCS OTBET, MPU KOTOPOM
MOKa3aHUs aMIIepMETpa U3MEHSIOTCS, U IPUBOAUTCS 0OOCHOBAHHE 3TOTO U3MEHEHHS ).

3. Cuna Toka 4yepe3 aMIepMETP HE M3MEHUTCS, MOCKOJIbKY B COOTBETCTBHUU C 3aKOHOM
&
+r

OmMa na1s 3aMKHYTOM LemM OHa OIpEessieTcsl BbIpakeHHeM [; = , Tme R —

COIIPOTHUBJICHUC HOI[KHIO‘IGHHOﬁ JacTH peocrarta.

4. YMeHbIICHHE IIOTOKA BCKTOpa MarHUTHOM HHAYKIOHUHK YCPpC3 IMOIICPCHHOC CCUCHHC
CCpACYHHUKA BBIZBIBACT HW3MCHCHHC IIOTOKAa BCKTOpAa HWHAYKOHWHW MArduTHOr'O IIOJA B
MMPOBOJIOYHOM MOTKE, COCAMHCHHOM C TaJIbBAHOMCTPOM. B cooTBeTcTBMH C 3aKOHOM
HHOYKIHWH (Dapaz[eﬂ 82 = —Tt, 4TO BBI3BIBACT TOK 4YCPEC3 I'aJIbBaHOMCTP.

26



KpI/ITepI/II/I OLICHKH BBIIIOJTHCHUA 3adaHUA

baniel

[IpuBeneHo MoJHOE MPABUIIBHOE PEIIEHUE, BKIIOYAIOIIEEe IPAaBHIbHBIN
OoTBeT (B JAaHHOM CJy4yae — U3MeHeHue noKasanuu npubopos, n.l), u
MOJIHOE BepHOE OOBsACHEHHE (B JAaHHOM ciy4yae — n.2—4) C yKa3aHUEM
HaOJIFOTaeMBIX SIBIICHUW M 3aKOHOB (B JIAHHOM cliydae — 3akoH Oma 0ns
NOMHOU — yYenu, seleHue  INeKMPOMASHUMHOU — UHOVKYUU U  3AKOH
aneKmpomacHuUmHuou uHoykyuu Papaoes).

[IpuBeneno peumeHue MW JaH BEPHBIM OTBET, HO HMMEETCd OAMH H3
CJIEIyIOLUX HEJOCTATKOB:
— B 00bsicHeHnu coniepkaTcs UMb OOITUE PacCyKACHUS 0e3 MPUBSA3KH K
KOHKPETHOH CHUTyalluu 3aJadd, XOTS YyKa3aHbl BCE HEOOXOIUMBIE
(¢u3nveckue sBICHUS U 3aKOHBI.

N
— Paccyxnaenusi, npuBOAsAIIME K OTBETY, NPEACTABIECHBI HE B IIOJIHOM
o0beMe WM B HUX COJEPIKATCS JTOTMYECKUE HEIOUETHI.

nJi
— VYKka3aHbl He Bce (PU3NYECKUE SABJICHUSA U 3aKOHBI, HEOOXOIMUMBIE IS
MIOJIHOTO IPABWJIBHOTO PEILICHUS.

[IpencraBnenbl 3amucu, COOTBETCTBYIOIIME OIAHOMY U3  CIEAYIOIIUX
CITy4acB:
— IlpuBenensl paccyXaeHus C yKa3aHHeM Ha (U3MYECKUE SIBICHHUS U
3aKOHBI, HO JJaH HEBEPHBIN WJIM HETIOIHBIN OTBET.

NJIN
— IlpuBeneHsl paccyX/JeHUs C yKa3aHWeM Ha (U3UYECKUE SIBJICHUS U
3aKOHBI, HO OTBET HE JIaH.

NJIN
— IlpeacraBieH TOJIBKO NMPaBUIIBLHBIA OTBET 0€3 000CHOBAHU.

Bce cnywyam peieHusi, KOTOpbl€ HE COOTBETCTBYIOT BbIIIECYyKa3aHHBIM
KPUTEPUSIM BBICTABJICHUS OLICHOK B 1, 2, 3 Gaina.

C2.

[Ipn BbIMOJMHEHUU TpIOKa «JleTarolmuii BEIOCUNEANCT» TOHIIUK ABUXKETCS MO TIAIKOMY
TPaMIUIMHY TOJ J€UCTBUEM CHJIbI TSKECTU, HAUMHAS JIBMDKEHUE M3 COCTOSIHUS MOKOS C
BBICOTHI H (cM. pucyHok). Ha kpato TpamriuiriHa CKOpOCTh FOHIIMKA HAMpaBiieHa MO/ YTI0M
o = 60° x ropusonTy. [IposeTeB no BO31yxy, OH MPU3EMITUAIICA HA TOPU3OHTAIBHBIN CTOI Ha

TOM e BBICOTE, YTO U Kpail TpamiuinHa. KakoBo Bpems nosiera?

-
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O0pa3zer] BO3MOKHOT'O peLIEHUs

Mogenb rosmmka — marepuainpHas Touka. CyuraeM MoJjieT CBOOOJIHBIM IaJCHHEM C

Ha4yaJbHOM CKOPOCTBIO U, HANPABICHHOW IIOJ YIJIOM O K IOpHU3OHTY. Bpems mosera

T —opbsina
g

Mopyns HadalbHOH CKOPOCTH OMNpENCNsAeTCS €3 3aKOHA COXPAHCHUS DHEPrHH
2 .
MY _ _ mgH |, tax uto L =+2gH . Otciona Bpems monera 7 = 225 & 6

pPaBHO YJIBOGHHOMY BpPEMEHU IMOAbEMa JI0 MAKCHUMaJIbHON BBICOTHI:

2 g g
Otser: Bpems nonera 1 = /6—H
g
Kputepuu olieHUBAHUsI BBIIOJHCHUS 33/IaHUS basuibl
[TpuBeeHO MOTHOE MPABUIBHOE PELICHHUE, BKIIIOYAIOIIEE CIICIYOIINe 3
DIIEMEHTHI:

1) mpaBuIbHO 3amucaHbl  (POpPMyJbI, BbIpaKarolme (U3NIECKHE 3aKOHBI,
OPUMEHEHHE KOTOPBIX HEOOXOIMMO JJis pelIeHus 3aJaud BBIOpaHHBIM
criocoOoM (B TaHHOM PEIICHUU — YPABHEHUs. KUHEMAMUKU OBUINCEHUSL C60O0OHO
naoarouje2o meid, 3aKOH COXPaAHEHUsl SHep2UlL),

2) mpoBelieHbl HEOOXOJUMBbIE MaTeMaTU4YecKue MpeoOpa3oBaHUsl U PACUYEThI,
MPUBOJSAIIME K TPABWIBHOMY OTBETY, W TPEJCTaBICH OTBET (C yKa3aHHEM
CAVHMI] W3MEPCHHs), MPU OTOM JIOMYCKACTCS pEIICHUE «II0 YaCTIM»
(C MPOMEKYTOUYHBIMH BBIUYHCIICHUSMH).

[IpencraBineHHoOe pellieHre COAEPKUT 1.1 MOTHOro peleHrs, HO U UMEET OJINH 2
13 CIEAYIOINX HEJTOCTATKOB:
— B HE0O6X0auMBIX MaTEMaTHYECKHUX MTPE0Opa30BaHUAX JOIMYyIIEHA OIIHOKA.
nim
— HeoOxoaumbie MatemaTuueckue NpeoOpa3oBaHMs JIOTHUECKH BEPHBI, HE
cojiepKat OMMOOK, HO HE 3aKOHYEHBI.
NJIN
— He mpexacraBiensl mpeoOpa3oBaHusi, MPUBOJAAIIME K OTBETY, HO 3alKCaH
MIPaBUIIBHBIA OTBET B OOIIIEM BHIC.

NJIN
— Pemienne  comepkuT  OmMOKY B HEOOXOAWMBIX  MaTeMaTHYECKHX
npeoOpa3oBaHMAX U HE IOBEJCHO J0 OTBETA.

[IpeacTaBneHbl 3aMUCH, COOTBETCTBYIOIINE OJTHOMY M3 CIASAYIONIUX CIyJacB: 1
— IlpencraBieHsl TOJIBKO MOJOKEHUS U (GOPMYJIbI, BhIpaXaromue Gpuzndeckue
3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO I PEIICHHs 3a7a4uu, 0€3 KaKuX-
mbo mpeoOpa3oBaHUl ¢ WX HCIOJIB30BAHHEM, HAMPABICHHBIX HA pEIICHUE
3aJ1a4u, ¥ OTBETA.

nim
— B pemennn orcyrctByer OJIHA n3 ucxomnbix Gopmys, HeoOXoauMmas JUist
pemieHust 3amaud (MM yTBEP)KIEHUE, JIeKallee B OCHOBE pEILEHHUs), HO
OPUCYTCTBYIOT JIOTUYECKH BEpHblE NpeoOpa3oBaHMs C  UMEIOLIIMMUCA
dopmynamu, HanpaBJICHHBIC HA PEIICHUE 3a/1a4H.

nim
— B OJIHOU u3 ucxomubix ¢GopmyJsi, HEOOXOIUMBIX JJI pelieHus 3a1a4uu (Uiiu
YTBEPXKJICHUH, JIEKAIleM B OCHOBE peIlleHus), JOomylleHa omubKa, HO
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MPHUCYTCTBYIOT ~ JIOTHUECKH BEpHBIE MPEeoOpa3oBaHHWsl C  HMEIOIIUMUCS
(dopMysIamMH, HapaBJIEHHbIE HA PEILICHUE 3a/1a4H.

Bce cmyuam pemieHusi, KOTOpbIE HE COOTBETCTBYIOT —BBIII€YKa3aHHBIM 0
KpUTEPHSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oasuia.

C3.

["azonenponuiiaemas o0osiouka Bo3ayIIHOro Immapa umeeT maccy 400 kr. lllap 3amomnen
renueM. OH MOXET yJepKuBaThb Ipy3 Maccod 225 Kr B BO3AYXE Ha BBICOTE, TIJ/E
Temmeparypa Bo3ayxa 17°C, a naenenue 10° ITa. KakoBa macca renust B 060/10uke mapa?
OO0osiouka 1apa He OKa3bIBAe€T COMPOTHBIICHUS HM3MEHEHHIO 0ObeMa Imapa, 00beM Tpy3a
peHeOpeKMMO MaJl IO CPABHEHUIO C 00BEMOM IIapa.

O06pa3zel] BO3MOKHOT'O pellIeHus

[ITap ¢ rpy30M yaepKUBAETCA B PABHOBECUU IIPHU YCIOBHUH, YTO CyMMa CHJI, IEMCTBYIOLINX
Ha Hero, papua Hymo: (M +m)g+m.g—m,g=0,rne M u m — maccel 060JI0YKHU
mapa u rpysa, m, — Macca remus, a F'=m_ g — cuna Apxumena, AeiicTByrolas Ha Iap.

N3 ycnoBus paBHOBECHS CIEAYET:

M+m=m,— m,.

JaBnenue renus p u ero temneparypa 7' paBHBI JABJICHUIO U TEMIIEPATYPE OKPYKAIOIIETO
BO3/yXa. CnenoBaTenbHO, COIJIACHO YPaBHEHUIO Knaneiipona-Menpeneena,

m m
pV =M—FRT =—LRT, thoe W — MOJIIPHAs Macca Teius, W, — CPEIHSIS MOJISIpHAs
r B

Macca Bo3ayxa, V' — o0bem 1mapa.

2
Otcrona: mBzmrh; My — My = M, Hs —1). M+m=mr(j —1)=6,25m,.

r r
M +m
CnenoBarenbHo, m. = ———. OtBer: m, = 100 kT.
6,25
Kpurepun OLeHKH BBIIIOJIHEHUS 3a1aHUS baser
IIpuBeneHo MOHOE NPAaBUIIBHOE PELICHUE, BKIIFOYAIOLIEE CIEAYIOIIUE JIEMEHTBI: 3

1) BepHO 3amucanbl (GOPMYJIbI, BRIpaKarOIIMe GU3MIECKHUE 3aKOHBI, IPUMEHEHNE
KOTOPBIX HEOOXOIUMO JUIsl PEIICHUS 3aJ1a4ll BBIOPAHHBIM CIIOCOOOM (B JaHHOM
pELIEHUH — YCl08Ue pasHo8ecus meid, 3aKoH Apxumeda u ypasHeHue
Menoeneesa-Knanetipona);

2) mpoBenaeHBl HEOOXOIMMBIE MaTeMaTHYECKHe NpPeoOpa3oBaHUS M PACUETHI,
OPUBOJSAIIME K IPaBUIBHOMY YHCIOBOMY OTBETY, M IPEACTaBICH OTBET (C
yKa3zaHueM eauHull uaMepenus ). [Ipu aTom gomyckaercs pemieHue "mo dactsam"
(c MPOMEKYTOUHBIMH BBIYUCICHHUSIMU).

[IpencraBneHHOE PEIIEHUE CONEPKUT 1.1 MOTHOTO PEelIeHUs, HO U UMEET OJIUH U3 2
CJIEIYIOIINX HEJIOCTATKOB:

— B HeoOXOAMMBIX MaTEMAaTHYECKUX MPEOOPA30OBAHMSIX WM BBIUYUCICHUIX
JIOTYIIIeHA OIITNOKaA.

NJIN
— HCO6XOI[I/IMBIG MAaTCMaTHYCCKHUC Hp606p330BaHI/IH W BBIYHCJIICHUA JIOTHYCCKH
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BEPHBI, HE COJIEPIKAT OIMMUOOK, HO HE 3aKOHYCHBI.

NJIN
— He mnpexacraBiensl mpeoOpa3oBaHus, TMPUBOJAIINE K OTBETY, HO 3alucaH
MPaBUJIbHBIN YMCJIOBOM OTBET WJIM OTBET B OOIIIEM BHUJIE.

NI
— Pemienue  comepkuT  ommOKYy B HEOOXOAMMBIX  MaTEMaTHYECKUX
peoOpa3oBaHMSIX U HE JOBEJIEHO JI0 YHCIIOBOTO OTBETA.

IIpencraBiieHbl 3aIIUCH, COOTBETCTBYIOIIHME OJHOMY U3 CIELYIOLIUX CIIy4acB: 1
— IpencraBieHbl TONBKO TOJOXKEHHS W (HOPMYIIBI, BBIpaXKaromme (HU3nIecKue
3aKOHBI, OPUMEHEHNE KOTOPBIX HEOOXOIMMO Ui PElIeHHs 3aJa4yH, 0e3 KaKux-
an0o mnpeoOpa3oBaHU C UX MCIOIb30BAHUEM, HANPABIEHHBIX Ha pELICHHUE
3aJ1a4M, U OTBETA.

NI
— B pemernn otcyrcrByer OJIHA w3 ucxomubsix (opmys, HeoOXomumas st
pelieHuss 3afauyd (WIM YTBEPXKJEHUE, JIeXKAIIee B OCHOBE pPEIICHUs), HO
MNPUCYTCTBYIOT  JIOTMYECKHM  BEpHbIE TPEeoOpa3oBaHMsl C  HUMEIOIIUMHUCS
dbopMyamu, HarpaBJICHHBIC HA PEIICHUE 3aJa9H.

NN
— B OJTHOM u3 ncxomubix (popMys1, HEOOXOIMMBIX JUIS PELICHHs 3a1aun (HIIn
YTBEPXKJICHUHU, JIeKalleM B OCHOBE pEIIeHHs), JOIMyIleHa omulOka, HO
IPUCYTCTBYIOT  JIOTUYECKM  BEpHbIE  IPeoOpa3oBaHUsl C  UMEHOIIMMUCS
dbopmynamu, HanTpaBJICHHBIC HA PEIICHUE 3a/1a4H.

Bce citydan penieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM KPHUTEPHSIM 0
BBICTaBJICHHS OLIEHOK B 1, 2, 3 Oaia.

C4.

B nneansHoM kosebaTenbHOM KOHTYPE B MOMEHT BPEMEHHM ¢ HANIPSHKEHHUE Ha KOHJIEHCATOpe
paBHo 1,2 B, a cuja Toka B KaTylIKe WHAYKTUBHOCTH paBHa 4 MA. AMIuTy1a KoneGaHuit
HanpspkeHusT Ha koHjeHcatope 2,0 B. Haiinute ammuiutyay koneOaHuid CUiIbl TOKa B
KaTyIlKe.

O6pazer BO3MOXKHOTO PelIeHUs
. CU>  LI®
B nieanbHOM KOHTYpE COXpaHSETCS YIHEPTUs KOJICOAHMIA: = + == W,.losTomy B
TOT MOMEHT, KOT/Ia SJHEPTUsl MArHUTHOTO TIOJIS KaTyIIKH paBHa 0,
2
2 2 CU
2 2 2
2

B TOT MOMEHT, Kor/1a KOHAEHCATOP MOTHOCTHIO pa3psikeH, Wy = Tm Ortcrona
cu; LI, .

2 2
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2
N3 paBenctsa (1) cnenyer: C_ L U3 paBenctna (2) cienyer: C_ ]—m .
L y:-u? L Uy}
m m
B pesynbrare nomyyaem: [, = ;2 Ortser: /,, =5 MA.
Um
Kpurepun orieHnBaHus BHITTOJIHEHUS 3/ 1aHUS bannst
[IpuBeaeHO MOJIHOE MPAaBUIILHOE pelIeHUE, BKIIOYAIOIIee CIeAYOIIne 3
AJIEMEHTHI:
1) mpaBuibHO 3amucaHbl  (HOPMYJIBI, BBIpaXaroue (QU3NYECKUe 3aKOHBI,
OPUMEHEHHE KOTOPBbIX HEOOXOMUMO Ui peIIeHUs 3a7a4d BbIOpaHHBIM
Ccroco0OM (B JaHHOM DPEILLIEHUU — 3aKOH COXPAHEHUsl IHep2UU 8 KOJleOamenlbHOM
KOHmype),
2) mpoBeieHbl HEOOXOJUMbIE MaTeMaTUYeCKHUe MpeoOpa3oBaHUs U PACUETHI,
MPUBOJANINE K TPABUIHBHOMY YHCIOBOMY OTBETY, M TIPEICTaBIEH OTBET(C
yYKa3aHUEM €IMHUI] U3MEPEHHSI) ; TIPU STOM JIOITYCKAETCS PEIICHUE «II0 YaCTIM)»
(C MPOMEKYTOUHBIMHU BBIYUCIICHHUSIMU).
[IpencraBieHHOe pelIeHHE COAEPHKUT 1.1 MONHOro pelieHus, HO U UMEET OJIUH 2
U3 CIEAYIONINX HEIOCTATKOB:
— B HEo0XOAMMBIX MaTeMaTU4YEeCKUX MPEoOpa30BaHUSX WM BBIYHCICHUSIX
JIOTYIIIeHA OITHOKaA.
N
— Heo6xoaumbie MmaTemMaTH4ecKue npeoOpa3oBaHus U BHIYUCICHUS JJOTUYECKU
BEPHBI, HE COJIEPIKAT OIMUOOK, HO HE 3aKOHYEHBI.
nJim
— He npencraBnens npeoOpa3zoBaHusi, TPUBOIAIIUE K OTBETY, HO 3alKCaH
MIPABWIBHBIN YHCIIOBOM OTBET WJIM OTBET B OOIIEM BUJIC.
nJim
— Pemienue conepxut ommoOKy B HEOOXOIUMBIX MATEMAaTUYECKUX
peoOpa3oBaHMSIX U HE JIOBEJIEHO JI0 YHCIOBOTO OTBETA.
[IpencraBieHbl 3aITUCH, COOTBETCTBYIOIINE OJIHOMY W3 CJICTYIOIINX CITy4Yacs: 1

— IlpeacraBneHsl TONBKO MOMOKEHUS M (OPMYJIBI, BRIpakaromue Gpusnyeckue
3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO JUIsl peIleHus 3a7auu, 0e3 KaKuxX-
b0 npeoOpa3oBaHUU C UX HUCIOJb30BAHMEM, HANPABJICHHBIX Ha pEILECHUE
3a71auul, U OTBETA.

N
— B pemenun otcyrctByer O[JHA 13 ucxoansix Gopmyi, HeoOxomumas IJis
pemieHust 3agadd (WM YTBEp)KICHHE, JIeKalllee B OCHOBE pEUIEHUs), HO
IPUCYTCTBYIOT JIOTMUECKHM BEpHbIE IPeoOpa3oBaHUsl C  HMMEHOIUMUCS
(dbopMysiamMu, HalIpaBJIEHHbIE HA PEILICHUE 3a/1a4H.

nJim
— B OJTHOM 13 ncxonusix GopMyJ1, HEOOXOAUMBIX JUIS PELICHHs 3a1a4u (WIn
YTBEPXKJIEHUH, JIeXKAIIeM B OCHOBE pelIeHHs), JOoMylleHa OoIMoka, HO
MPUCYTCTBYIOT JIOTUYECKM BEPHBIE MPEoOpa3oBaHUS C  HMEIONIUMUCS

dbopMyamu, HalpaBJICHHBIC HA PEIICHUE 3aJa9H.
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Bce cnywam pemeHus, KOTOpPbIE HE COOTBETCTBYIOT —BBIIICYKAa3aHHBIM 0
KpUTEPHSIM BBICTABIICHHUS OIIEHOK B 1, 2, 3 Gauia.

Cs.

I'py3 maccoit 0,1 kr, mpuKperuieHHBII K TpykuHe d>XecTkocThio 0,4 H/m, coBepmiaer
rapMoHnueckue kojebanusi ¢ amrutyaou 0,1 m. [lpu momomum coOuparomieil JHH3bBI C
¢dokycHbiM paccrtosiHueM 0,2 M n300paxkeHHe KOoJeOrolIerocs rpysa Mpoenupyercs Ha
9KpaH, pacroyioKeHHbI Ha pacctosHuu 0,5 M OT JUH3bL. ['71aBHAas oNTUYECKasi OCh JIMH3bI
MEPIEHINKYJISIPHA TPACKTOPUU Ipy3a M ILIOCKOCTH 3KpaHa. Omnpenennre MaKCHUMAJIBbHYIO
CKOpPOCTb N300pakeHUs Ipy3a Ha IKPAHE.

O0pa3zel] BO3MOKHOTO peleHust

1. ITpu kKomebaHUIX MasSTHIKA MaKCUMaJIbHAsl CKOPOCTh TPy3a U MOXKET OBITh OIpeieicHa

mo’ _ kA
2 2

13 3aKOHA COXPAHEHUS DHEPIUU: , Te A — ammmuTya Kojnebanuil (aMIuIiTy 1a

cmerienus). OTcrona U = A, /i .
m

2. MakcumanbHas CKOpPOCTb I/1306pa)KGHI/I}I U Ha 9KpPaHC, paCIIOJIOKCHHOM Ha PACCTOSHHUHA b
OT JHH3bI, IPONOPHUOHATIBHA CKOPOCTH Ipy3a U, JABWXYHIEroca Ha paCCTOAHUH a OT

IJIOCKOCTH TOHKOM JIMH3BL: U = Uﬁ )
a
3. Pacctostnue a omnpezaensieTcs o ¢popmyJsie TOHKON JTMH3HI: % -1 +%, OTKYy/Jla
a
a =bL, u 222—1. CnenoBaTeabHO, U :UQ: A kb_ A ﬁ(ﬁ—l).
b—F a F a ma m\F
4. TloacTaBisiss B 3TO BbIpa)KEHHE 3HAYCHUS (PU3MUCCKHX BEIUYWH, 33JaHHBIC YCIOBHEM
3aJa4uH, TMOIYINM U = A, /i (ﬁ - 1) ) OtseT: u = 0,3 m/c.
m\F

Kpurepuu orieHMBaHUS BBIIOTHEHHUS 3a1aHHSI Basusr

[TpuBeeHO MOJIHOE MTPABUILHOE PELICHHE, BKIIOYAIOIIEe CIICAYIOIINE JICMEHTHI: 3

1) mpaBuibHO 3amucaHbl  (OPMYJIbI, BBIpaXKarolye (QU3NYECKUe 3aKOHBI,
IPUMEHEHHE KOTOPBIX HEOOXOAMMO JIJIsl PEIICHHSI 33/1a4l BEIOPAHHBIM CITIOCOOOM
(B TaHHOM pEIICHUN — 3dKOH COXPAHEHUsl dHepeuu, Gopmyia nomeHyuaibHol
HepauU 0ehoOpMUPOBAHHOL NPYHCUHBL, YOPMYIA MOHKOU JTUH3BL);

2) mpoBeneHbl HEOOXOIMMBIE MaTEeMaTHYEeCKHE MPEeoOpa3oBaHUs W pacyeThl,
MPUBOJANINE K TPABIIBHOMY YHCIOBOMY OTBETY, M TIPEICTaBIEH OTBET (C
yKa3aHUEM CIAMHMII U3MEPEHUS); TIPH 3TOM JOIYCKACTCS PEHICHUE «II0 YaCTSIM)
(c MPOMEKYTOUHBIMHU BBIYUCIICHHUSIMU).

[IpencraBneHHOE pelieHrue COACPKUT .1 MOJHOro pemeHusi, HO U UMEET OAUH 2
U3 CIEAYIOLIUX HEIOCTATKOB:

— B Heo0X0oAMMBIX MaTEeMaTHYECKUX MPEOOpa3OBAHUSIX WM BBIUUCICHUIX
JIOTTyIIIEHa OIITHOKA.

NI
— HeoOxoaumble MaTeMaTHYECKUE NMPE0O0pa3oBaHUsl U BBIYMCIEHUS JOTHYECKU
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BEPHBI, HE COJIEPIKAT OIMMUOOK, HO HE 3aKOHYCHBI.

NJIN
— He mnpexacraBiensl mpeoOpa3oBaHus, TMPUBOJAIINE K OTBETY, HO 3alucaH
MPaBUJIbHBIN YMCJIOBOM OTBET WJIM OTBET B OOIIIEM BHUJIE.

NI
— Pemienue  comepkuT  ommOKYy B HEOOXOAMMBIX  MaTEMaTHYECKUX
peoOpa3oBaHMSIX U HE JOBEJIEHO JI0 YHCIIOBOTO OTBETA.

[IpencraBieHsl 3alUCH, COOTBETCTBYIOIINE OHOMY U3 CIEIYIOIIUX CIIy4acB: 1
— IlpencraBieHbl TOJBKO MOJIOKEHUST M (HOPMYJIbI, BbIpaxaromue Qpusndeckue
3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO ISl PEIeHUs 3a1a4yu, 0e3 Kakux-
aubo mnpeoOpa3oBaHUN € MX MCIOJIb30BAHUEM, HAIIPABICHHBIX Ha pEIICHHE
3a71a4yyl, U OTBETA.

njin
— B pemernn otcyrcrByer OJIHA w3 ucxomubsix (opmys, HeoOXomuMmas s
peumieHust 3adaud (WM yTBEp)KJIEHHUE, JIeKallee B OCHOBE pEIICHHs), HO
MNPUCYTCTBYIOT ~ JIOTMYECKHM  BEpHbIE TPEeoOpa3oBaHMUsI C  HUMEIOIIUMHUCS
dbopmMynamu, HarpaBJICHHBIC HA PEIICHUE 3aJa9H.

N
— B OJTHOU u3 ucxomHbiX (opMyI1, HEOOXOAUMBIX IS PEIICHHs 3a1a4H (I
YTBEPXKIIEHUH, JIeXKAIleM B OCHOBE pEIICHHs), JIOMyIIeHa OmuoKa, HO
MPUCYTCTBYIOT ~ JIOTHUECKH BEpPHBIE TPEOOpa3oBaHUS C  HUMEIONTUMUCS
dbopmysiamMu, HanpaBJiCHHBIE HA PEIICHUE 3a/1a4H.

Bce citydan peneHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPHUTEPHSIM 0
BBICTaBJICHHS OLIEHOK B 1, 2, 3 Oayia.

Ceé.

[Ipn oOiydyeHHH MeTaUTMUeCKOW IUIACTMHKM KBAaHTaMU cBeTa ¢ 3Heprueil 3 3B u3 Hee
BBIOMBAIOTCS AJICKTPOHBI, KOTOPBIC MPOXOMAAT YCKOPSIOUIYI) Pa3HOCTh IOTEHIIUAIOB
AU =5B. KakoBa pabora BbIXOJa Ay, €CJIM MaKCHUMalbHas SHEPrHsl YCKOPEHHBIX
JIEKTPOHOB E, paBHA yABOCHHON YHEPTUU (POTOHOB, BRIOWBAIOIINX X U3 MeTaia?

O0pa3zel] BO3MOKHOTO peleHust

2
mo
VYpaBaenue DiiHmTeHa 11 Gpotodddekra: hv=FE.+ A wm hv = T+ Agix.
mo?
OHeprus yCKOPEHHBIX 3JIEKTPOHOB: E, = > +eAU=hv — Ay, teAU. (1)
ITo ycnoButo E, = 2hv. (2)
Orcroma Ay = eAU— hv.
OtBer: Ay, =2 3B.
Kpurepun orieHuBaHUs BBHITIOTHEHUS 3a1aHUS bamner
[IpuBeeHO MOTHOE TIPABIIILHOE PEIICHUE, BKITIOYAIOIICe CIEAYOIINE 3

AJIEMEHTBI:
1) mpaBuwiIbHO 3amucaHbl  (HOPMYJIBI, BhIpaxaroume (Qu3nyeckue 3aKOHbI,
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OpPUMEHEHHE KOTOPBIX HEOOXOAWMO /ISl pEmIeHUs 3aJadd  BBHIOpPAHHBIM
crocoOoM (B IaHHOM PEIICHUU — ypasHeHue DiHwmelna oaa pomosppexma,
Gopmyna cea3u usMeHeHus KUHemu4eckol IHepeul 3IeKMpoHa ¢ YCKOpsowell
PA3HOCHbIO NOMEHYUATLO8);

2) MpoBeJIeHbl HEOOXOIUMBbIE MaTeMaTHYEeCKHE MPeoOpa3oBaHUs M PACUETHI,
MPUBOJAIIME K IMPAaBUIBHOMY YHCIOBOMY OTBETY, W MPEACTABIEH OTBET (C
yKa3aHUEM €IMHUIl U3MEPEHUs); IPU 3TOM JOIyCKAETCS PEIICHUE «II0 YacCTsIM»
(c MPOMEKYTOUHBIMH BBIYUCIICHUSIMU).

[IpencraBneHHOe pelieHne COMEPKUT 1.1 TOTHOTO pelleHus, HO U UMEET OJIUH
U3 CIIEIYIOINX HEJJOCTATKOB:

— B HEoOXOAMMBIX MaTeMaTHYECKHX MPeoOpa30BaHUAX WM BBIYACICHUSIX
JIOTYIIIeHA OITHOKA.

NI
— HeoOxoaumbie MaTeMaTHIeCKHEe IPEOOPa30BaHUS U BHIYUCICHUS JIOTHYCCKH
BEPHBI, HE COJIepkKaT OIMMUOOK, HO HE 3aKOHYCHBI.

NI
— He mnpencraBnensl npeoOpa3oBaHus, NMPUBOASAIINE K OTBETY, HO 3alKCaH
MPaBUJIbHBIN YMCJIOBOM OTBET WJIM OTBET B OOIIIEM BHUJIE.

NN
— Pemienne  copepuT  OmMOKYy B HEOOXOAMMBIX  MATEMATHYECKUX
peoO0pa3oBaHMUAX U HE JIOBEJICHO JI0 YHCJIOBOTO OTBETA.

[IpencraBieHbl 3aMUCH, COOTBETCTBYIOIIUE OJIHOMY U3 CIEAYIOUIUX CIIy4YaeB:

— IlpencraBieHsl TOJIBKO MOJOXKEHUS U POPMYIIbI, BhIpakaromue Gu3nuecKue
3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOAMMO IS PEIICHHs 3a7a4uu, 03 KaKhX-
aubo TpeoOpa3oBaHUN C WX MCIOJb30BAHWEM, HAIPaBJICHHBIX Ha PEIICHHE
3aJla4yM, U OTBETA.

NJn
— B pemennn orcyrctByer OJJHA n3 mcxomHbix GopMysr, HeoOXoaumas st
pelieHust 3amaud (UJIu  yTBEP)KIEHUE, JIeKallee B OCHOBE pEIIEHHUS), HO
MPUCYTCTBYIOT JIOTHUECKH BEpHbIE MpPeoOpa3oBaHUsi C  HUMEIOIIUMHUCS
dbopMyamu, HarpaBJICHHBIC HA PEIICHUE 33 Ja9H.

NnJjin
— B OJTHOM u3 ncxomHsIx GopMylI, HEOOXOMMMBIX ISl pELIeHHS 3a1auH (HIx
YTBEPXKICHUH, JISKAIIEM B OCHOBE PELIEHHS ), JOMYIIEHa OMNUOKa, HO
MPUCYTCTBYIOT JIOTUYECKH BEPHBIE TPEOOPA30BaAHUS C UMEIOIIMMUCS
dbopmMynamu, HalipaBJeHHbIEC HA PEILICHUE 3aJaUH.

Bce ciydan pemienust, KOTOpble HE COOTBETCTBYIOT BhIIIEYyKa3aHHBIM
KpUTEPHSIM BBICTABJIEHUs OLIEHOK B 1, 2, 3 Oaia.
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