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v' B oTOif uacTH KOMIUIEKTa BaM mpemiaraioTcst yCiIOBHs 3afaHHil C
pa3BEpPHYTBIM OTBETOM Tpex BapuaHTOB EI'D ¢ KpuTepusMy OLEHHBAHUA U II0
JECSITh SK3aMEHAIIMOHHBIX Pa0OT Ka)KJ0TO BapuaHTa JJIsl OLICHUBAHUSI.

v' Hamomuuaem Bawm, 4T0 Ipy OLIEHMBAHUH SK3aMEHAIIMOHHBIX Pa0OT 3KCIIEPT
paccMaTpuBaeT pelIeHUs B BBIJIAHHBIX €My padoTax MO 3aJaHusM: B Hayaie
pemienus 3amgaun Cl Bo Bcex paboTax JaHHOTO BapuaHTa, 3aTeM BCE pEILICHUs
3agaun C2, morom Bce pemienus C3, C4 u T.1. Hekotopbeie paboThl 3aHUMAIOT
HECKOJIbKO CTpaHUIl M PpEIICHHS] B HHUX MPEACTABICHbl HE M0 MOPSAKY
NpeabsBICHUS 3a/1a4 B BApUAHTE.

v' Tlpu paboTe 3KCIEepPT BBICTABISIET CBOU OIEHKH B CIICHMATbHBIN OJIaHK, B
KOTOPOM BHOCHTHh M3MEHEHHsI U HCIIPABIECHUSA KpanHe HexenareinbHo. [loaTomy
npocuM Bac ObITh OU€Hb BHUMATEIbHBIMU.

v Ilpu OTCYTCTBMM PELICHUS WA CBUAETEILCTB IONBITKH PELICHUS KaKOi-
1160 3amaun B OJIaHK BHOCHTCS 3HaK «X» B ITOJIE COOTBETCTBYOMIEH 3amaun. Eciu
CTOUT XOTs OB HOMED 3a7auu, B OyaHK BHOCHTCS «0». Eciam cToMT HOMEp OIHOM
3a1aun, a PaKTUYECKH pPEIIaeTcs Apyras, TO 3a HepBYI0 cTtaBUTCs «0», a y BTOpOi
OIPEAEIACTCS HOMED, 3aJaHue MPOBEPSAETCS W B OJIAHK BHOCHUTCS ITOJTYYCHHBIN
Oan.

v PaboTa dKCIiepTa pacCudTaHa B cpeaHeM Ha 4 mpoBepsemblie paboThl 3a 60
munyT. Ilepen Hauyamom pabOTbl O03HAKOMBTECH C YCIOBUSIMH 3ajad, HX
pPEUICHUSMHU U COOTBETCTBYIOIIMMU KPUTEPUSIMU OI[CHUBAHUSI.



C1

DJIeKTpUYECKasl IIeNb COCTOUT U3 OaTapeu ¢
DJIC € U BHYTPEHHUM COIPOTHUBIEHUEM
r=050M ®W TOAKIIOYEHHOTO K HEH 3
pe3ucTopa Harpy3ku C CONpPOTUBJICHUEM R.

[Ipy M3MEHEHUU CONPOTHUBIICHUS HArpy3Kd 2
U3MEHSETCSl CUjla TOKa B IEMU U MOIIHOCTh /7~ O\
B Harpy3ke. Ha pucyHke mnpeacraBiieH / \
rpadux WU3MEHEHUS MOIIHOCTH,
BBIJIEISIOIIEHCS Ha Harpyske, B
3aBUCHUMOCTH OT CUJIbI TOKA B LIETIH.
Hcnonb3ys n3BecTHBIC GU3HUCCKUE 3aKOHBI,
0o0OBsICHUTE, TI0YeMy JaHHBIH  Tpaduk
3aBUCHMOCTH MOIIHOCTH OT CHJIbI TOKa siBsieTcsl mapadosnoit. Yemy paBao DJ1C
Oatapeu?

P, BT

v

Bo3moxnoe pemienue

TermoBass ~ MOIIHOCTh,  BBIACISIONIASICA  HA  PE3UCTOpPE,  HUMEIOIIEM
conportuBiieHue R, omnpenensercs 3akoHoMm JDxoyns—Jlenma P=UI , rtoe
I — cuna Toka B uenu, a U — HanpsikeHne Ha pesucrope. Cuiia Toka onpeaenseTcs

3akoHOM Oma s nonHou nenu [ = , 4 HampspKEHHE Ha PEe3UcTope —

R+r
3akoHOM Oma a1t yuactka nenu U = IR.
Ha rpaduke MOIIHOCT, B Harpy3ke 3aBUCUT OT CWIBl TOKa [, TO3TOMY

£
CONIPOTHUBJIEHUE HArpy3ku R = R(I ) = A ¥ W HaIpsDKEHUE Ha pPe3ucrope

U (] ) =IR=¢&—1Ir HeoOXOaUMO paccMaTpUBaTh KaK BEJIUYHMHBI, 3aBUCSIIUEC OT

CWIbl TOKa / U mapaMeTpoB OaTapeu € W r, KOTOpPble HE MEHSI0TCA. MOUIHOCTh B
Harpyske

P(I)=U(I)I=1(s-1Ir) (1)

— KBaZlpaTuuHas QYHKIHA CHIIbI TOKA.

I'padpuk otoii ¢QyHKuMHM — mapabona, npoxondmas dvepes Todku [, =0 ,
I,=1.=¢&/r.CiaenoBarensHo, ¢ =2 B.

KpI/ITepI/II/I OL€HKH BbIITOJIHEHHWA 3a/ldHUA basibl

[IpuBeneHn mnpaBUiIBHBIM OTBET (B JaHHOM ciy4dae — ¢hopmyna (1) u 3
snayenue J/[C) M UCUYEPHBIBAIOIINE BEPHBIE PACCYKICHHS C yKa3aHUEM
Ha0II0/1aeMbIX SIBIICHUI M 3aKOHOB (B IAaHHOM clly4yae — 3axoHbl Oma 07s
yuacmka yenu u noaHou yenu u 3akoua J[orcoyns - Jlenya)

JlaH mpaBWIbHBIM OTBET, WM MPUBEIECHO OOBSICHEHHWE, HO B PEUICHUU 2
COAEPKUTCS OAMH U3 CICAYIOIINUX HETOCTAaTKOB.
B o0bsicHeHUU He yKa3aHbl OJHO U3 SBJICHUN WU OAUH U3 (PU3UUYECKUX
3aKOHOB, HEOOXOIUMBIX ISl TIOJIHOT'O BEPHOTO OOBSICHEHUS.

NJIN




C2

OOBsiCHEHHS TIPEACTaBICHBl HE B TIOJIHOM O0BEME, HWIH B HUX
COJICP’KUTCSI OJIUH JIOTUYECKUM HETOUET
[IpencraBiieHO pellleHHe, COOTBETCTBYIOIIEE OJAHOMY U3 CIIEAYIOIINX 1
CIIy4aes.
JlaH mpaBWIBHBIN OTBET HAa BOMPOC 3aJaHUs, U MPUBEICHO OOBSICHEHHUE,
HO B HEM HE YKazaHbl [Ba SBJICHUA WM (U3UYECKUX 3aKOHA,
HEO0OXOIUMBIX JIJISI TIOJTHOT'O BEPHOTO OOBSICHEHUS.

NJIN
Vka3zaHpl Bce HEOOXOIMMBIE JIsI OOBSICHEHUS SBJICHHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO HMMEIOLIMECS] PACCyXKIACHUs, HaIpaBJICHHbIE Ha
MOJIy4Y€HHE OTBETA HAa BOIIPOC 3a/IaHUs, HE JIOBEJICHBI /0 KOHIIA.

NJIN
Vkazanbl Bce HEOOXOIMMBIEC JJII OOBICHEHHUS SBJICHUS M 3aKOHEIL,
3aKOHOMEPHOCTH, HO UMEIOLIUECS PACCYXKIACHUS, IPUBOJISAIINE K OTBETY,
COJIepKAT OUIMOKH.

N
VYkazanbl HE BCE€ HEOOXOAUMBIE sl OOBSICHEHUS SIBJICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PACCYkKIACHUs, HAIPABJICHHbIC Ha
pelieHue 3a1a4n
Bce ciyuam pemenus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPUTEPUSIM BBICTABJICHUsI OLICHOK B 1, 2, 3 Gaya

Craptys u3 TOukd A (CM. PUCYHOK), CHOPTCMEH JBHXKETCS

PAaBHOYCKOPEHHO JI0 TOYKH B, mocie KoTopoil MOIysb CKOPOCTH 8 8
CIIOPTCMEHA OCTA€TCS IMOCTOSHHBIM BIUIOTH A0 Touku C. Bo
CKOJIBKO pa3 BpeMsl, 3aTpauy€HHOE CIIOPTCMEHOM Ha y4yacTok BC,
OoJbIIe, 4eM Ha yyacTok AB, eciiu MOyJib yCKOpEHUs: Ha 000X
yuacTtkax oguHakoB? Tpaekropus BC — nosryokpyKHOCTb.
C

Bo3sMoxHoe pemenue

. v

VYckopeHue Ha NpsIMOJIMHEHHOM y4acTKe omnpezensercs no gopmyine a, = e rjae v —
1

CKOpPOCTh B TOUke B, a #; — BpeMs JBWXKEHHUS IO NPSIMOJUHEHHOMY YYacTKY.

YckopeHne npu JIBUXKEHHM II0 Jyre OKPYXXKHOCTH €CThb LEHTPOCTPEMHUTEIBHOE
2

v
YCKOpPEHUE U onpenensiercs no popmyie a, = R rae R — paanyc noayoKpy HOCTH.

. TR VT
C yuérom TOro, 4ro L =——, NOIYYUM @, =—— . llpupaBHUBas BBIpaXEHUS I

Iy Iy
. vV LT t,
YCKOPEHHA, MONy4UM — = —— , OTKYJa JUIsl HCKOMOTO OTHOLIEHHS] UMEEM —= = Tr.
t t t
) 1




L _

OtBer: ==m.
J
Kpurepuu olieHKH BBINOJHEHUS 3a1aHUs banibt

[IpuBeneHO NOJHOE pENIEHUE, BKIIOYAIOILIEE CIEIYIOIIUE JIEMEHTHI: 3
I) 3anucanbl NOIOKEHUS TEOPUU U (PU3UUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH,
OPUMEHEHUE KOTOPBIX HEOOXOAMMO ISl PEIIeHUs 3aJadyd BbIOpaAaHHBIM
cmocoboM (B JaHHOM ciydyae — ¢opmynvl Ol YCKOpeHusi npu
NPAMONUHEUHOM PABHOYCKOPEHHOM 08UICEHUU u oy
YEHMPOCMpPeMumenbHO20 YCKOPEHUsL);
II) omucanel Bce BBOJMMBIE B peUICHUU OYKBEHHbIE 0003HAUCHUS
bu3udYecKkuX BeIWMYUH (3a uUCKIOueHuem O00OO03HAYeHUUl KOHCMAHM,
ykazanHovlx 6 eapuanme KHUM, u 0b603nauenuil, ucnoiv3yemvix 8 yciosuu
3a0aqul);
[I1) mnpoBeaeHsl HEOOXOIMMBIE MaTeMAaTHYECKHE IMpeoOpa3OBaHUS
(momyckaeTcsi BepOajibHOE YKa3aHWE Ha WX MPOBEICHHUE) U PACUETHI,
NPUBOJSIIME K MPAaBUJIBHOMY YHCIOBOMY OTBETY (JOMYCKAeTCsl PEeIIeHUE
«TI0 YacTSIM» C MPOMEKYTOYHBIMU BEIYUCIICHUSIMH );
IV) npencrasieH NpaBUIbHBIA OTBET
[IpaBwibHO  3amucaHbl BCE  HEOOXOIMMBIE TIOJIOKEHUSI  TEOpHH, | 2
dbu3uYeCKre 3aKOHBI, 3aKOHOMEPHOCTH, WM TPOBEJAEHBI HEOOXOIUMbIC
npeoOpazoBanusi. Ho umerorcs cineayromme HeJoCTaTKy.
3anucu, cooTBercTBylomMe NyHKTY I, mpeacraBieHsl He B MOJIHOM
00BEME MM OTCYTCTBYIOT.

N
B peumenun numiHue 3anucH, HE BXOMSIIME B peEIICHHE (BO3MOXKHO,
HEBEPHBIE), HE OT/ACJICHBI OT pelieHUs (He 3a4€PKHYTHI, HE 3aKJIIOUYCHBI B
CKOOKH, paMKy H T.II.).

i
B HeoOXoauMbIX MaTeMaTHYECKUX MPEOOPa30BAHUSAX WIIA BBIYHCICHUSIX
JIOTTYIIIEHBI OMMOKY, U (MJIM) MPeoOpa30BaHMS/BEIYMCICHUS HE JOBEACHBI
710 KOHIIA.

NN
OtcyrctByeT nyHKT [V, win B HEM JonyiieHa omuoka
[IpeacraBiensl 3amucu, COOTBETCTBYIONIME OJHOMY U3 Cleayromux | 1

CJIy4acB.

[IpencraBieHsl TOJBKO TOJNOXKEHHS W (OPMYJbI, BbIpa)karoIiue
(u3nyeckue 3aKOHbI, MPUMEHEHUE KOTOPBIX HEOOXOJUMO JUIS PELIEHUS
3amayu, 0e3 Kakux-Tn0o mpeoOpa3oBaHU C UX HCIOJIb30BaHHUEM,
HaIpaBJICHHBIX Ha PELIEHUE 3a]1a4M, U OTBETA.

NJIN
B pemennn orcyrctByer OJIHA 13 ricxoanbix hopmyi, HeoOxoaumast Asis
pelieHus 3aJaui (WM yTBEPXKICHHE, JIeKalllee B OCHOBE PEIICHMS), HO
OPUCYTCTBYIOT JIOTMYECKHM BEPHbIE MPEOOpa3oBaHUsI C HMMEIOLIUMUCS
(dopMynamu, HanpaBJICHHbIE HA PELICHUE 3aJa4H.

NJIN




B OJITHOM u3 mcxomHbIx dbopmys, HEOOXOTUMBIX IS PEIICHUS 3a7a4u
(WK B yTBEPKICHUM, JICKAIIEM B OCHOBE PEIIICHUS), NOMYyIIEHA OIHNOKa,
HO MIPUCYTCTBYIOT JIOTUYECKHU BEPHBIC npeobpazoBaHus
C UMEIIMMUCS GopMyJlaMH, HAPABJICHHBIE HA PEIICHUE 3a/1a4u

Bce cmywam pemeHus, KOTOpble HE COOTBETCTBYIOT BBIIEYyKa3aHHBIM | ()
KpUTEPUSIM BBICTaBJIEHMs OLICHOK B 1, 2, 3 Oanna

C3

OTHOCUTENbHAS BIAXHOCTH Bo3ayxa mpu ¢ = 36 °C cocrasiser 80%. JlaBineHne
HACBIIIEHHOTO Tapa npu 3Toll Temmneparype p, = 5945 Ila. Kakas macca mapa
COMEPXKHUTCA B 1 M° 3TOr0 Bo3Iyxa?

Bo3moxHoe PCUICHUC

[Tap B BO3ayxe nopunHseTcs ypaBHeHUIO Kitanelipona—MenaeneeBa
m
pV =—RT,
M

rjae m — mMacca mapa, p — napiuaibHoe AaBieHue, 7 = t + 273 — abcomtoTHas

TemIeparypa Bo3ayxa, a M =1810™° Kkr/Mois— MoOIspHAs Macca mapa.

quTBIBaﬂ, 4TO OTHOCHUTCIIbHAA BJIAXKHOCTb @ = L , TIOJICTAaBUM B ypaBHEHHE
pH
pP=0p,; H BBIYHCJIMM MacCCy I1apa:
V V
RT RT

[ToncraBiss croa 3HaYCHUS (PU3HUESCKUX BEITMYNH, HAWIEM

m_swwumsm03@£

~ 33,3107 xr.

8,31C309
OtBer: M=~ 33,3 T.
Kputepun oLieHKH BBINOJHEHUS 331aHUS bamnsl
IIpuBeneHo noHOE pelIeHNE, BKIFOYAIOIIEE CICYIOINE DJIEMEHTBI: 3

I) 3ammcanbl  TONOXKEHUS ~ TeOpuM M (U3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHUE KOTOPHIX HEOOXOAUMO ISl PEIICHUS
3a/la4yu BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIy4dae — VpdaeHeHUe
Knanetipona—Menoeneesa,  ¢opmyna 011 omHOCUMENbHOLL
GIANCHOCTUL);

II) omnucansl Bce BBOAWMMBIE B pELIEHUWH OYKBEHHbIE O0O3HAUEHUS
(bu3NYEeCKUX BEIWYUH (3a UCKIIOUEHUEeM, BO3MONCHO, 0O03HAYEHUT
KOHCcmanm, VyKazauuvlx 6 eapuanme KHM, u o06o3nauenuil,
UCNONIL3YEeMbIX 8 YCILO8UU 3A0aUlL);

III) mpoBeneHbl HeOOXOAMMBIE MaTeMaTHYECKHWE MPeoOpa3oBaHUs
(momyckaercs BepOagbHOE YKa3aHHE Ha UX MPOBEJICHUE) U PaCUETHhl,
MPUBOJAIINE K MPAaBWIBHOMY YHUCIOBOMY OTBETY (JIOIyCKaeTcs
PEIICHHE «I10 YaCTAM» C TPOMEKYTOUHBIMHU BBIUUCIICHUSIMH);

IV) mnpencraBiieH NmpaBWIbHBIM OTBET C YKa3aHUEM E€IUHUI] U3MEPEHUS
MCKOMOW BEJTUYUHBI




[IpaBunbHO 3amMcaHbl BCE  HEOOXOIMMBIE  TOJIOKEHUS  TEOpHH, |2
¢dus3nueckne 3aKOHBI, 3aKOHOMEPHOCTH W TIPOBEICHBI HEOOXOIUMBIE
npeoOpazoBanusa. Ho umerorcs cineayromme HeToCTaTKU

3ammcu, COOTBETCTBYIOIIME MyHKTY II, mpemcTraBieHbl HE B IOJTHOM
00BbEME MU OTCYTCTBYIOT.

NI
B pemenun numniHWE 3amucH, HE BXOMSAIIME B pEIICHHE (BO3MOXKHO,
HEBEPHBIC), HE OTJICIICHBI OT pelieHus (He 3a4€pKHYTHI, HE 3aKITIOYCHBI B
CKOOKH, paMKy | T.I1.).

NJIN
B HEoOX0IMMBIX MaTeMaTHYECKUX MPEeoOpa30BaHUSAX WM BBIUUCICHUSIX
JIOTYIIEHBI OMUOKHU, W (W) NMpeoOpa30BaHU/BEIYUCICHUS HE JOBEICHbI
710 KOHIIA.

NJIN
OtcytctByer yHKT [V, wim B HEM onymieHa ommoOKa

[IpencraBiensl 3amucH, COOTBETCTBYIOIIME OAHOMY U3 CIEAyHOIMX |1
ciy4yaeB (BO3MOXHO HajJu4ue MPAaBWIBHOIO OTBETAa W/WIM OINUCAHUE
OYKBEHHBIX 0003HAUCHMI):

[IpencraBiieHbl  TOJIBKO MOJOXKEHUS W (OPMYJIBI, BBIPAKAIOIIUE
bu3nyueckre 3aKOHbBI, MPUMEHEHHUE KOTOPBIX HEOOXOIUMO AJI pelieHus
3amayu, 0e3 Kakux-Ibo mpeoOpa3oBaHUNl C UX HCIOJIb30BaHHUEM,
HaIIPABJICHHBIX HA PEIICHUE 3a/1aUU.

NJIn
B pemennn orcyrerByer OJJHA 13 ncxoansix popmMysn, HeoOXxoaumast JIs
peuieHus 3a1a4yu (WM yTBEPXKACHUE, JIeKallee B OCHOBE PEIICHHUS ), HO
MPUCYTCTBYIOT JIOTUYECKHU BEpHBIC peoOpa3zoBaHUs
¢ UMerIMMUcs GopMyJslaMH, HAIPABJICHHBIE HA PEIICHUE 3a/1a4u.

NJIn
B OJHOU u3 ncxomseix (GopMyJI, HEOOXOAMUMEIX I PENICHHs 3a1adi
(w1 B yTBEPKICHUM, JICKAIIEM B OCHOBE PEIICHUS), NOIMYyIIeHa OmMnOKa,
HO TPUCYTCTBYIOT JIOTUYECKH BEpPHBIE MPEOOPa30BaHUS C MUMEIOIIUMUCS
dbopmysiamMu, HapaBJIECHHbIE HA PEIICHUE 3a/1aUHu.

Bce ciywyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIlI€yKa3aHHBIM |0
KPUTEPHUSIM BBICTABJICHHS OIICHOK B 1, 2, 3 Gayia

HUcrounnk mnocrosHHoro Hanpsbkenus ¢ OJC 100 B
MOJKITIOYEH Yepe3 PE3UCTOp K KOHJCHCATOpy MepeMeHHon _ | 1
€MKOCTH, PAaCCTOSTHUE MEXIY IUIACTUHAMU KOTOPOI0 MOKHO T T
M3MEHATHh (CM. PUCYHOK). [lmacTuHBI MEICHHO pa3/IBUHYJIH.
Kaxkast paboTa Obuta coBepllieHa MPOTUB CUJI MPUTSHKEHUS TUTACTUH, €CJIM 32 BpEeMs
JBUKEHUS TJIACTUH Ha PE3UCTOpPE BBIACIUIIOCH KOJIUYECTBO TeruioThl 10 Mk u
3apsi KOHAeHcaTopa uaMeHuica Ha 1 mxKn?




Bo3moxxHOE penieHue

3akoH coxpaHeHust sHepruu: Wy+ Ag, + A=W+ Q, tne W, u W, — sHeprus
AJIEKTPUYECKOTO TOJS KOHACHCAaTOpa COOTBETCTBEHHO B Hayajie W B KOHIIC
npoiiecca, Ag,; — paboTa UCTOYHUKA TOKa, A — paboTa, COBEpIIEHHAs MPOTUB CUJI
MPUTSHKCHUS TUTACTHH, () — KOJIMYECTBO TETUIOTHI, BBIJICIIMBIIICECS HA PE3UCTOPE;

1 2 1 2 2
W, = 5 Ce, W, = 5 Coe”, Asar =6Aq =¢e(Coe — Cie) =& AC, tne AC —
M3MEHEHUE EMKOCTH KOHJIEHCATOPA.

. 1

W3 3THX ypaBHEHUH NOJIy4aeM ) &AC+A4=0.

ITo ycnoButo Ag = eAC =— 1 MxKi.
CnenoBatrenbHo, 4 — Q = 50 mxJIx u A = 60 MxJ[x.
OtBet: A = 60 MK/[x.

KpI/ITCpI/II/I OLCHKH BBIITOJIHCHUA 3a1aHUS bannel

ITpuBeneHO MONMHOE pEeNIEHNE, BKIIIOYAOILIEE CAEAYIOIUE JIEMEHTHI: 3

[) 3amMcaHbl MONOXEHHS TEOPUM U (U3UYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, TPUMEHEHHE KOTOPhIX HEOOXOAMMO ISt
peleHus 3a/1a4 BbIOPaHHBIM CIIOCOOOM (B JAHHOM CIIy4ae — 3aKOH
coxpamenuss  dHepeuu;  Gopmyavl 014 pacuéma  dHepauu
3apANCEHH020 KOHOeHcamopa, pabomvl NOs NPU nepemeujeHuu 6
HEM 3apAo0a, C6A3U 3apAoa KOHOEHCAmopa ¢ e20 E€MKOCmbIo U
HanpsasjiceHuem Ha HéM);

II) onucansl Bce BBOAMMBIE B pelIEHUH OyKBEHHblE OOO3HAYEHHUS
bu3nyecKuX BENUYMH (3a UCKIOUeHUueM 0003HAYeHUli KOHCMAaHm,
yKasauuvlx 6 eapuaume KUM, u obosnauenuii, ucnonb3yemuvix 6
VCI08UU 3A0a4lL);

[ITI) mpoBeneHbl HEOOXOOUMBIE MaTeMAaTUYECKUE MPEOOPa30BAHUS
(monmyckaetcsi BepOanbHOE yKa3aHUE Ha UX MTPOBEICHHE) U PACUETHI,
NPUBOJSIINE K TMPABUIHLHOMY YHCIOBOMY OTBETY (IOIyCKaeTcs
peIlIeHUE «II0 YaCTSAM» C TPOMEKYTOUHBIMH BBIYUCIICHUSIMU );

IV) mnpexacraBneH npaBWIBHBIM OTBET C yKa3aHUEM EIUHMI] U3MEPEHHUS
VCKOMOW BEJIMYHHBI

[IpaBuIbHO  3amMcaHbl BCE HEOOXOJMMBIC TIOJOXKECHHUS  TCOPHH, 2
bu3uYeCKre 3aKOHBI, 3aKOHOMEPHOCTH M IIPOBEJCHBI HEOOXOIUMBIC
npeobpazoBanus. Ho uMmerorcs ciienyromume HeI0CTaTKu

3anucu, cooTBeTCTByloIIMe NyHKTY II, mpeacraBieHsl He B IOJHOM
00BEME MU OTCYTCTBYIOT.

niim
B pemenun nuimiHue 3amucu, HE BXOSIIME B pelIeHHE (BO3MOXKHO,
HEBEPHBIE), HE OT/IEJICHBI OT PEIIeHUs (He 3a4EPKHYTHI, HE 3aKIIFOUEHBI B
CKOOKH, paMKy H T.II.).

NJIN
B HeoOxonuMbIX MaTeMaTHYECKUX MPEoOpa30BaHUSIX WM BBIYUCICHHIX
JOMYIIECHBI OMUOKH, U (WJIM) TpeoOpa30BaHUsI/BEIYUCIICHUS HE JJOBEICHbI




J0 KOHIIA.

NJIN
OtcytcTByeT nyHKT 1V, miu B HEM gonynieHa ourmoka
[IpencraBieHsl 3amucH, COOTBETCTBYIOIIHME OAHOMY W3 CIEAYIOIIHUX 1

ciyyaeB (BO3MOXKHO HaJIM4YWe MPABUIBHOTO OTBETAa W/WIM ONUCAHUE
OyKBEHHBIX 0003HAUYECHUN):

[IpencraBieHbl TOJBKO TIOJIOKEHUSI H  (POPMYJIbI, BBIpAKAIOIIUE
dbu3uYecKre 3aKOHbBI, MPUMEHEHUE KOTOPBIX HEOOXOIUMO ISl PEIICHUS
3ajaun, 0e3 KaKux-TMO0 TpeoOpa3oBaHUN C HX HCIOJIH30BAHHUEM,
HAIPaBJICHHBIX HA PEIICHUE 3a/1a4H.

nJIn
B pemenun orcyrctByer OJIHA wu3 ucxomHwsix ¢Gopmys, HeoOXoaumas
JUISL pelieHus 3a1aun (UK yTBEPXKIACHUE, JeKalllee B OCHOBE PEIICHUs),

HO IIPUCYTCTBYIOT JIOTHYECKHU BEpPHBIC npeoOpa3zoBaHus
¢ UMEeIIUMHUCA (HOopMyTaMH, HalIPaBJIEHHBIC HA PEUICHHUE 3a/1a4H.
nJin

B OJIHOM n3 mcXomHbIX (dopMyn, HEOOXOIMMBIX JJI pEeUIeHUs 3aJauu
(WK B yTBEPKICHUH, JISIKAIIIEM B OCHOBE PEIICHUS ), JOMYIleHa OmnOKa,
HO MPUCYTCTBYIOT JIOTUYECKH BEPHBIE MPEOOPA30BAHUS C UMEIOUUMUCS
(dopMyJsiaMu, HalpaBJIEHHbIE HA PEIICHUE 3aJa4H.

Bce cnyuau perieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KPUTEPHSIM BBICTaBJICHUS OIICHOK B 1, 2, 3 6asa

C5

Merammueckuil ctepkeHb anuHoil 1=0,1M u maccoit
m=10r , mNOABEINECHHBIM Ha JBYX HapaJUIECIbHBIX
MPOBOJAIIMX HUTAX mMHOM L=1m, pacnonaraercs
TOPU30HTAIBHO B OJHOPOJHOM MAarHUTHOM TIOJIE C
uaaykuauet B=0,1Tn, kak mnoka3aHO Ha PHUCYHKE.
Bekrop MarHUTHOU VHIYKLIUN HaIlpaBJICH
BepTUKaNbHO. Kakylo MakcHUMalbHYIl0 CKOpPOCTb
IpUOOPETET CTEPHKEHB, €CIIU 110 HEMY MPOITYCTUTH TOK
cunoit 10 A B teuenne 0,1 c¢? Yrom ¢ OTKIOHEHUS
HUTEN OT BEPTUKAJIN 32 BpEMS IMPOTEKAaHUS TOKA MaJl.

Bo3sMmoxHoe permenue

[Ipu mpoTeKaHWU TOKA IO CTEPIKHIO, HAXOSIIEMYCSl B MATHUTHOM TI0JIC, HA HETO
newictyet cuiia Amnepa F = IBl =0,1 H, HanpasieHHas ropu3oHTAIBHO.
B cooTBeTcTBHH CO BTOPHIM 3aKOHOM HBIOTOHA CHIla BBI3bIBACT FOPU3OHTAIBHOE

. F Bl 2
YCKOPEHHE CTePXKHS, KOTOPOE B HAYaJIbHBI MOMEHT paBHO a=—=—=10 m/c".

m m
3a Bpems aeuctBus cwibl Amrepa f=0,1 ¢ cTepKEeHbp NEPEMECTUTCS HA MAJIOE




paccrosHue. ['opru3oHTaNbHAs COCTABIISIONIAs CYMMbI CUJI HATSDKCHUS HUTEH R
P 3TOM HE BIIMSET HA JIBUKCHHUE CTEP>KHS B TOPU30HTAJIBHOM HANPABICHUU, U
ATO JBWKEHUE MOKHO CUMTATh PAaBHOYCKOpEHHBIM. ClieI0BaTElIbHO, CKOPOCTh
CTEp)KHS B MOMEHT BBIKIIOYEHUS TOKAa MOXKHO BBIUYUCIUTH 1O (dopmysie

1Bl
=—t.

m
OtBet: v = 1 M/c.

v=at

KpuTepun oLieHKHN BBINOJHEHUS 3a/1aHUS Baibt

[TpuBeneHO MOTHOE PELICHHUE, BKIOYAIOIIEE CIEIYIOIINE DIEMEHTHI:

I) 3alliCaHbl  MOJIOXKEHHUST TEOpuM M (PU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, TPHUMEHEHHE KOTOPBIX HEOOXOAMMO IS
pellIeHus 3a1a4u BEIOPAHHBIM CIOCOO0OM (B JaHHOM cllydae — cuid
Amnepa, eémopoii 3axon Hvlomoua, ¢opmynvl pagnoyckopeHnozo
O0BUIICEHUSL);

II) omnucanbl Bce BBOJMMBIE B pEIICHUH OYKBEHHbIE O0O3HAUEHUS
(U3HUECKUX BEIUYUH (3a UCKTIOUEHUEM, B03MONCHO, 0OO03HAYUEHULL 3
KoHCcmanm, yKazauuwvlx 6 eapuanme KHM, u o6o3nauenuil,
UCNONIL3YeMbIX 8 YCI08UU 3A0aYLL);

III) npoBeneHsl HEOOXOAMMBIE MaTeMaTHUYECKHE IpeoOpa3oBaHUS
(omyckaeTcsi BepOalIbHOE yKa3aHHe Ha UX MIPOBEJICHNUE) U PACUETHI,
OPUBOJSAIINE K NPABWIBHOMY YHCJIOBOMY OTBETY (IOIyCKaeTcs
PELIEHUE «II0 YaCTAM» C IPOMEKYTOUHBIMHU BBIYUCICHUSMH);

IV) npencraBneH NmpaBUIIBHBIN OTBET C YKAa3aHHEM E€AUMHUL] U3MEPEHHUS
VICKOMOW BEJMYMHBI

[IpaBunbHO 3amMcaHbl BCE HEOOXOAHMMBIE MOJOXKEHHS  TEOpHH,

(¢u3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH M MPOBEIEHbI HEOOXOJMMBbIE

npeoOpazoBanua. Ho umerorcs cnegyromnye HeloCTaTKu

3anucu, cooTBeTcTByromMe NyHKTY II, mpencraBieHbl HE B IMOJHOM

00BEME UM OTCYTCTBYIOT.

N

B pemeHun nuiiHME 3amucu, HE BXOJSIINME B pelIeHHE (BO3MOXKHO,

2

HEBEPHBIE), HE OTJIEJCHBI OT pelleHus (He 3a4€PKHYThI, HE 3aK/IFOUEHBI B
CKOOKH, paMKy | T.II.).

N
B HEoO0XoaMMBIX MaTeMaTHYeCKUX MPeoOpa3oBaHUIX WU BBIUMCICHHUSIX
JOMYIIEHBI OMUOKH, U (MJIH) TIPe0OPa30BaAHMUS/BBIYUCICHUS HE IOBEICHBI
J10 KOHIIA.

nimm
OtcyrtcrByer nyHKT [V, win B HEM onynieHa omuoKa

[IpencraBieHsl 3amycH, COOTBETCTBYIOIIKME OJHOMY W3 CIEIYIOIINUX
ciy4aeB (BO3MOXHO HaJIW4YWe MPABHIBHOTO OTBETA W/WIM OIMUCAHHE
OYKBEHHBIX 0003HAYEHUN):

[IpencraBiaeHbl TOJNBKO TOJOXKEHUS W (QOPMYJBI, BBIpaKAIOIINE
dbu3nUecKue 3aKOHbI, TPUMEHEHHUE KOTOPBIX HEOOXOIMMO JJIsl pelIeHUs
3amaun, 0e3 Kakux-Tubo mpeoOpa3oBaHUN € WX HCHOJIB30BAHHEM,




Cé

HaIIpaBJICHHBIX HA PELICHUE 3a1a4H.

N
B pemennn otrcyrctByer OJJHA u3 ucxonmubeix (opmyn, Heobxonumas
JUISL pelieHus 3a/1au (WM yTBEPKIEHHUE, JIeKallee B OCHOBE PELICHUS),

HO IIPUCYTCTBYIOT JIOTHYECKHU BEpPHBIC npeoOpa3zoBaHus
¢ UMeroIuMuUcs (popMyliaMH, HallpaBJIEHHbIE HA PEIICHHUE 3ada4H.
NJIn

B OJTHOM u3 ucxomHbix GOpMyI, HEOOXOAUMBIX IS PELICHHS 3a1auH
(WM B yTBEPKICHUH, JICKAIIIEM B OCHOBE PEIICHUS ), JOMYIIIeHa OmnoKa,
HO TMPHUCYTCTBYIOT JIOTHYECKU BEPHBIE MPEeoOpa3oBaHUsI C UMEIOUTUMHUCS
dbopmyaMu, HapaBJICHHBIC HA PEIICHUE 3a/1a4H.

Bce Cly4dan pCHICHUA, KOTOPBIC HC COOTBCTCTBYIOT BLINICYKA3aHHBIM

KpUTEPHSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Oaiia 0
Ha pucyHke mnpencraBieHbl SHEPreTUUYECKUE YPOBHU E
AJEKTPOHHOM OOOJIOYKM aToMa U YyKa3aHbl YacCTOTHI v A !
(hOTOHOB, M3TyYaeMbIX M TMOIJIONMIAEMBIX MPHU HEKOTOPHIX 24 E,
nepexonax Mexay Humu. KakoBa MakcumalbHas JJIMHA 1 Va2l
BOJIHBI (DOTOHOB, U3JIy4a€MbIX aTOMOM IIpU JIHOOBIX E,
BO3MOJKHBIX MEPEXOJAX MEKAY YPOBHAMU £y, E,, F5 u Ey, Vi3
ecn vi3 = 7-10" T'r, vag = 510" I'ny, vap = 3-10 T? Ey

Bo3moxHOe penieHue

MakcumanbHast JJIMHA BOJIHBI COOTBETCTBYET MUHHUMAJIbHOW 4dacToTe. Hacrtora
($hoTOHA, MCITyCKAaeMOro aTOMOM IIPU MEPEXOJe C OJHOrO YPOBHSI SHEPIUM Ha
JAPYrOH, MPOIOPLUUOHAIBHA PA3HOCTU YHEPTUU ITUX YPOBHEU: V4 = M

h
UmeeM vy, = Vi — vy = 107 = 3) =4-10"* (T), v, = 3-10" (T'm),
Vi3 = Vs — V3o = 10"(5 = 3) = 210" (T'w).
MuHUMaNIbHOHN 31eCh ABIACTCI YacTOTa Va3 = 2-10" (I'm). E# coorBeTcTBYET

c -
JUTHHA BOTHBI A3 = ——. OTBeT: Agz ~ 1,5-10°° m.

Va3
Kputepun ouieHKH BBITTOJTHEHUS 3aJaHUS bamner
[IpuBeaeHO MOJMHOE PELICHUE, BKIOYAIOIIEE CIEAYIOIINE JIIEMEHTHI: 3

I) 3amMcaHbl TONOXEHUS TEOPUM U (PU3NYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAMMO IJis
pelieHus 3aayd BBIOpaHHBIM CHOCOOOM (B JTaHHOM cllydae —
Gopmynvl 843U ONUHBL BOJIHbL, YACMOMbL U IHEpeUuu HomoHa
U3TYuaemoz0 amomom ceema);

II) omwucansl Bce BBOJUMBIE B pEUICHUU OyKBEHHbIE O0O3HAUCHUS
(bU3NYECKUX BEIIUYUH (3a UCKIIOUeHUeM 0003HAUeHUll KOHCIMAHM,
ykazauuvlx 6 eapuanme KUM, u obo3nauenuil, ucnoiv3yemix
8 YCI08UU 3A0aUlL);

II1) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYECKHE MPeoOpa3OBaHUS




(momyckaercss BepOajdbHOE YKa3aHHE€ HAa WX TMPOBEJACHUE) U
pacu€Thl, TPUBOIANIME K TMPABUILHOMY YHCIOBOMY OTBETY
(momyckaeTcs pemieHHuEe «IO YacTsIM» C  MPOMEKYTOUYHBIMHU
BBIYUCJICHUSAMMU );

IV) mnpencraBieH MpaBUILHBIN OTBET ¢ YKa3aHUEM CIUHUIl U3MEPCHUS
MCKOMOW BEJTMYUHBI

HpaBI/IHBHO 3alliCaHbl BCC H€O6XOI[I/IMBI€ IMOJIOKCHUA  TCOPHUH,
(1)I/ISI/I‘{€CKI/IG 3dKOHBI, 3daKOHOMCPHOCTU H IIPOBCIACHBLI H€O6XOI[I/IMBIC
HpGO6p&30BaHI/IH, HO UMCIOTCH CIICAYIOIMUC HECAOCTATKU

3amucu, COOTBETCTBYIONIME MyHKTY II, mpeacraBieHbl HE B IMOJIHOM
00BEME MITH OTCYTCTBYIOT.

NJIN
B pemeHun nmumiHWE 3ammcd, HE BXOMASAIINE B pelIcHHE (BO3MOXKHO,
HEBEpHBIC), HE OT/ICJICHBI OT pemeHus (He 3a4EPKHYTHI, HE 3aKITFOUEHBI
B CKOOKH, paMKy H T.II.).

NJIN
B HeoOXxomuMbIX ~ MaTeMaTHYECKUX  NpeoOpa3oBaHUAX WU
BBIUMCJICHUSX JOITYIECHBI OIITNOKH, U (1)
npeoOpa30BaHUsI/BEIYUCIICHUS HE IOBEICHBI 10 KOHIIA.

NJIN

OtcyrcTByeT nyHKT [V, i B HEM JomyiieHa onmmoka

[IpencraBnensl 3amucH, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOIIMX
ciy4daeB (BO3MOXHO HalM4YUE TPABWIBHOTO OTBETAa W/MIW OMHCAHUE
OYKBEHHBIX 0003HAUYCHHI):

[IpencraBieHbl TOJNBKO TOJIOKEHUS W (POPMYJIbI, BBIPAKAIOIIME
(u3NYECKUE 3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO ISl pELICHUS
3amayn, 0e3 Kakux-TmOo MpeoOpa3oBaHU C WX HCIOJIb30BAHHEM,
HAIIPABJICHHBIX HA PELIECHUE 3a1a4H.

NJIn
B pemenun orcyrcrsyer OJJHA u3 ucxonnsix ¢popmys, HeoOXoauMmas
JUTS peleHus 3a1aun (WM YTBEpKACHHE, JIeXkKallee B OCHOBE pELICHUS),

HO PUCYTCTBYIOT JIOTUYECKU BEpHBIC npeoOpa3oBaHUs
C UMerouMucs (popmyiiamMu, HarpaBJIeHHbIE HA PEIICHUE 3aJa4H.
N

B OJTHOM u3 ncxomHbIx dbopmy, HEOOXOAUMBIX ISl PEIICHUS 3a/1a9n
(w1 B YTBEPXKIEHUHU, JIEKAIIEeM B OCHOBE pEIICHHs), JOMyIlIeHa
ommrbKka, HO MPHUCYTCTBYIOT JIOTMYECKH BEpPHBIE MPEOOpa3oBaHUS C
uMermMucs GopmyJiaMu, HalpaBJICHHbBIC HA PEIICHUE 3a/1a4H.

Bce ciyuyam penieHusi, KOTOpble HE COOTBETCTBYIOT BbILLIEYyKa3aHHBIM
KpUTEpHUSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 bayna
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C1

BapuaHnr 2

B ombiTe, WIUIIOCTpUPYIONIEM 3aBUCUMOCTH TEMIIEpaTypbl KUIIEHUS OT JaBICHUS
BO3/lyXa (pHUC. @), KUTMIEHUE BOBI MOJ KOJOKOJIOM BO3AYLIHOTO HAcOCa MPOUCXOIUT
y>Ke MPU KOMHATHOM TeMIepaType, eciu AaBIeHHE IOCTaTOYHO MaJlo.

Ucnonb3ys rpaduk 3aBUCUMOCTH JABJIEHUS HACBIIIEHHOTO Mapa OT TeMIEepaTyphbl
(puc. 0), ykaxxute, Kakoe JaBJICHHE BO3/lyXa HYKHO CO3[1aTh O]l KOJIOKOJIOM Hacoca,
yToObl Boja 3akunena npu 40 °C. OTBeT MOACHUTE, yKa3aB, KaKU€ SIBICHUS H
3aKOHOMEPHOCTH BbI HCTIONB30BaN ISl OOBSICHEHUS.

Pun,Tla
120
110
100
90
80 /
70
60
50 /
(@) 40
30 /
20 /’

10
0 1020304050 &°C
Q)

T ——

Bo3MoxHOE pelieHue

1. KunenneMm Ha3bIBaeTcsi NmapooOpa3oBaHUE, KOTOPOE IMPOUCXOIUT HE TOJIBKO
C MIOBEPXHOCTH JKUAKOCTH, TpaHUYAIEH C BO3AYXOM, HO U C IOBEPXHOCTH
My3bIPHKOB HACBIIIEHHOTO Tapa, 00pa3yoluXcsl B TOJIIE KUAKOCTH, YTO PE3KO
YBEJIMYUBAET KOJUYECTBO HCIApUBLICHCS XHUAKOCTU. BcemibiBaromiye my3blpbKy
BBI3bIBAIOT MHTEHCHUBHOE MEpEMEIINBAHUE KUIAKOCTH.

2. O6pa3oBaHue My3bIPHKOB Mapa B KUIKOCTH BO3MOXHO TOJBKO B TOM CIIydae,
KOTJla TaBJICHHE 3TOTO Mapa p PaBHO JABJICHUIO CTONOA KUAKOCTU: P = Py, tpgh.
B cocyae puw.>>pgh, MO3TOMY YCIOBHE BO3HUKHOBEHHUSI KHUIEHUS D= Py
CrnenoBatenbHO, yTOOBI BoAa 3akunena npu 40 °C, B COOTBETCTBUHU € IpaduKOM
JIaBJICHHE BO3yXa MO KOJIOKOJIOM HeoOxoanMo cHU3uTh a0 70 rlla.

Kpurepun olieHKH BBITTOJTHEHUS 3aJaHUS Basuibl

[IpuBeneHbl MPaBUIBLHBIA OTBET (B TAHHOM CiIy4dae — 3HauyeHue O0aeleHus 3
6030yxa) W TIOJIHOE€ BEpHOE OOBACHEHWE (B JTaHHOM ciydae — I. 1-2)
C YKa3aHUEM SIBIICHUM W 3aKOHOB (B JaHHOM Cllydae — yCl108ue KUNneHus
AHCUOKOCMILL)

VYka3zaHpl Bce HEOOXOIUMBIC ISl OOBSCHCHHS SBJICHHUS W 3aKOHBI, 2
3aKOHOMEPHOCTH, U JTAHO MPABWIBHOE OOBSICHEHHE, HO COJICPKUTCS OAMH
U3 CIEAYIOMNX HEAOCTATKOB.

B npeacTaBieHHBIX 3aIUCAX COJIEPKATCS JIMIIB OOIIHUE pacCyKIeHUs 0e3




MIPUBSI3KU K KOHKPETHON CUTYAIUU 3ajauHu.

NJIN
Paccyxnenusi, mpuBOJSIIME K OTBETY, NPEACTABICHBI HE B IOJHOM
00BEME, WIIH B HUX COJICPKUTCS JIOTHICCKUN HEJOUET

1

[IpencraBnena paboTa, COOTBETCTBYIOIIAs OAHOMY U3 CJIECAYIOIINX
ciiydaeB (BO3MOXHO HaJIM4KME BEPHOTO OTBETA HA BOMPOC 3aaHUs):
Vka3zano HeoOxommmoe IS OOBSACHECHHS SBJICHHWE, 3aKOH WU
3aKOHOMEPHOCTh, HO HMEIOIIMECS PaCCYXJCHHUs, HalpaBJICHHbIE Ha
MOJTy4YEeHHUE OTBETa Ha BOIIPOC 3aJjaHus, HE JIOBEJICHBI 10 KOHIIA.

NJIN
Vka3zano HeoOxomumoe IS OOBSCHEHHS SBJICHWE, 3aKOH WU
3aKOHOMEPHOCTb, HO  HUMEIOIIHUECS  PACCYXACHUS, IPHUBOJSAIIUE
K OTBETY, COAEPKAT OIIHOKH.

NJIN
NwmeroTcst BepHbIE pacCy KJICHUS, HAPABJICHHbBIE HA PEIICHUE 3a/1aud, HO
HE YyKa3aHO HEoOXoammoe isg OOBSCHEHUS SBICHUE, 3aKOH WU
3aKOHOMEPHOCTb.
Bce cinyyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPUTEPUSIM BBICTABJICHMSI OIICHOK B 1, 2, 3 Gayia

Cc2

C BeicoThl H Han 3eMi€il HAUMHAET CBOOOJHO MaAaTh CTAJIbHOW MIAPHUK, KOTOPHIM
yepe3 Bpemsa t=0,4 ¢ cTankuBaeTcid C IUIMTOM, HAKIOHEHHOM mox yriom 30°

K ropu3oHty. Ilocine abCcoMoTHO ympyroro yjaapa OH JBUXKETCS MO TPAaeKTOPHH,
BEPXHsISl TOUKA KOTOPOU HaXOAMUTCS Ha BbicoTe /1 =1,4 M Han 3emnéil. Uemy paBHa

BbicoTa H? Crenaiite cxeMaTUYECKUIl pUCYHOK, MOSICHSAIOIINI PEIICHUE.

Bo3moxknHoe penienue

1. Ilepem CTONKHOBEHHMEM C TUIUTOMU
CKOpOCTh iapuKa HaIlpaBJICHA
BEPTUKAJILHO BHM3 M paBHa V=gt , a H Vo

1I0CJIE YIPYTOro COyIapeHusl C IIUTOU €€
MOJYJIb HE H3MEHSETCS, a HallpaBJICHUE

COCTaBJISIET yroi £ =90" -2«
c ropu3oHToM. (YTON MajJeHUs IIapukKa
Opd  yOPYyroM yaape paBeH  yIjy
OTPAKECHMUSL.)

2. Ilpu OBMOKEHHMH TOCTE COYIAApPEHUS TOPHU30HTAIbHAS COCTABIAIOIIAS CKOPOCTH
HE U3MEHSIETCS, TaK KaK IapUK HAXOIUTCS B CBOOOIHOM ITaJICHNH, & CHJIA TSHKECTH
HampaBJiCHa BEPTHKAIBHO, T. €. U, =V}, cos [ = const .

v

3. Tak kak mpu ynpyroM yJape sHeprus miapuka COXpaHsieTcs, ero MeXaHuyeckas
DHEPruss B TEUEHHE BCEr0 BPEMEHU JABWKEHHUSI OCTAE€TCsl TMOCTOSHHOM.




B HauanbHBI MOMEHT BpeMeHM E, =mgH , a B MOMEHT HauOOJIbIIEr0 MOAbEMA

2

mo;

10CJIE€ COyJapeHus ¢ IUIMTo E, =mgh+ Coxpanenue sueprun E, =E,

2
Ly

NPUBOJUT K YpaBHEHHIO mgh + =mgH .

4. YuursiBas ycnoBue v, =V, cos f = gtcos = gtsin2q , NOJly4UM OTCIO/IA
2 2
t“sin” 2«
BBICOTY majeHust H =h+ £ 512

5. HO,IICT&BJI}IH Cr0J1a 3HA4YCHHA BCIIMYHH, I10JIYy4aCM OTBCT! H=2wm.

Kpurepun onieHKY BBITTOJTHEHUS 3aJaHUS bamnel
[IpuBeneHO MOJIHOE PELMICHUE, BKIFOYAIOIIEE CICAYIOIINE SJIEMEHTHI:
I) 3amucaHbl  TOJIOKEHUST TEOpUM W (UBHUECKHE  3aKOHHBI,

3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAUMO IS
peleHus: 3a7aud BBIOPaHHBIM CIOCOOOM (B JaHHOM Cily4yae —
KuHemamuiecKkue COOMHOWEHUS, 3aKOH coxpanenus
MeXaHu4yecKou dHep2uL);

[I) omnwucansl Bce BBOAUMBIE B pEHICHUM OyKBEHHbIE OOO3HAYEHUS
(u3MUECKUX BEIIMYUH (3a UCKIIOYeHUeM 0003HaAYeHUl KOHCMAHM,
ykazauuvix 6 eapuaume KUM, u o6o3nauenuii, ucnoivb3yemvix
8 YCI08UU 3A0aUl);

III) mnpencraBieH cXeMaTUYECKUN PUCYHOK, MOSICHSIOIIUHN PEIICHUE;

IV) npoBenenbl HeOOXOAMMBIE MaTeMAaTHUYECKHE MpeoOpa3oBaHUs
(momyckaercsi BepOalbHOE YyKa3aHWE Ha WX TMPOBEJACHUE) U
pacy€Thl, MNPUBOIAIIME K MPABUWIBHOMY YHCIOBOMY OTBETY
(omyckKaeTcss PpEIICHHE «IO0 4YacTAM» C [POMEXYTOUHBIMU
BBIYUCJICHUSIMH )

V)  npexacraBiieH NpaBUIIbHBIA OTBET C YKa3aHUEM €IMHMI] U3MEPEHHUS
VICKOMOU BEJIMYMHBI

HpaBI/IJ'IBHO 3alliCaHbl  BCC HGOGXOI[HMBI@ IMOJIOKCHHUA  TCOPHUH,
(1)I/IBI/I‘I€CKI/IC 3aKOHBbI, 3aKOHOMCPHOCTH MW IIPOBCACHBLI H€O6XOI[I/IMBIC
Hp606p330BaHI/I5{. Ho nmerorcs CICAYIOIHUEC HEAOCTATKHU

3anucu, coOTBeTCTBYIOIME NyHKTY Il mpencraBieHbl HE B IOJHOM
00BEME U OTCYTCTBYIOT.

NJIN
B pemenun nuuiHue 3amucu, HE BXOJALIME B pelIeHHe (BO3MOXKHO,
HEBEPHBIE), HE OTIEJIEHBI OT pelieHUs (He 3a4€PKHYTHI, HE 3aKJIIOYEHBI B )
CKOOKH, paMKy H T. II.).

NJIN
B HeoOxoauMbIX MaTeMaTUYeCKUX MPeoOpa3OBaHUAX WU BBIYMCICHUSAX
JOMyLIEHbl ~ OWMOKM, U (WIM) 1peoOpa30BaHUs/BbIUUCICHUS  HE
JIOBEJIEHBI 1O KOHIIA.

N
OTcyTCTBYET MyHKT V, WK B HEM JOIyIlI€HA OIIMOKa

NJIN




OTCyTCTBYET PUCYHOK, WM B HEM JIOMYIICHBI OIIUOKHU

[IpencraBieHbl 3amucH, COOTBETCTBYIOLIME OJAHOMY U3 CIEAYIOIINX
CIIy4aes.

[IpencraBieHbl TOJBKO TMOJOXKEHHS UM (OPMYJIbl, BBIpaXKaroLue
(bu3NYecKue 3aKOHbBI, IPUMEHEHNE KOTOPBIX HEOOXOANMO NJisi PELICHUS
3ajaun, 0e3 Kakux-IuO0o MpeoOpa3oBaHUl C WX HCIOJIb30BaHUEM,
HaIpaBJICHHBIX Ha PEIICHUE 3aJ]a4l, U OTBETA.

NJIN
B pemenun orcyrcreyer OJJHA u3 ucxoassix (opmyn, HeoOxoaumas 1
JUISL pELIEHUS 3aa4d (WIN YTBEPKICHUE, JIEXKAIIEE B OCHOBE PEIICHMUS),
HO MPHUCYTCTBYIOT JIOTUYECKU BEpPHBIE PEOOPa30BaHUsl ¢ UMEIOLIUMHUCS
(dopMyniaMu, HarpaBJeHHbIE HAa PEIICHUE 3aJauH.

NJIN
B OJTHOU u3 ncxoaHeIx (opMyll, HeOOXOMUMBIX JUIA PEIICHHS 3a1auH
(W B yTBEPXKICHHH, JEXKAIIEM B OCHOBE pELICHHs), JOIMyLIEHA
omnOKa, HO MNPUCYTCTBYIOT JIOTMYECKH BEpHbIE MPeoOpa3OBaHUs
¢ uUMeroIuMucsa popmMysiaMu, HallpaBJICHHbIE HA PEIICHHE 3a4a4u

Bce ciaydau perieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Cc3

Kakyro Maccy BOIbl MOYKHO Harperb N0 KHIIEHMS IpPU COKUTAaHWH B KOCTpE
1,8 Kr cyxux ApoB, €ClId B OKPYKAIOILIyI0 cpelly pacceuBaeTcss 95% Teria oT ux
ckurannsn? Haganphas Temmeparypa Boasl 10 °C, ynmenbHas TEIioTa CropaHus
cyxux mpoB A = 8,3 - 10° JIx/xr.

Bo3moxHoe PCUICHUC

KonuuecTBo TCILJIOTHI, BBIACIIAOIICCCA ITPHU CXKUT'aHUKU IPOB!:
Q= Am. (1)
Ha Harpes BOAbI paCXOAYyCTCA KOJIMICCTBO TCIIJIOTHI
QH = (1 - n)Q:v (2)
TAC M — OTHOCHUTCIIbHAA OO0JIA KOJINYCCTBA TCIJIOTHI Q, paccesaHHas
B OKpYXarollyro Cpeay.
KonmnuecTBo TCIIJIOTHI, HCO6XOI[I/IMOG AJI1 Harpe€BaHuA BOABI 1O KHUIICHUA:

On = cM(t — to). 3)
O6beaunss cootHomenus (1) — (3), momyunm

y _ (1=mAm

ofte—t)
OtBetr: M = 2 k.
Kpurepuu olieHHBaHUs BBIIOJHEHUS 3aJaHUS banisl

[TpuBeeHO MOTHOE PENIeHNE, BKIIOYAIOIIEEe CIECIYIONIUE DIEMEHTHI:
I) 3aMucaHbl  TOJIOKEHHWs] TEOpUH W (PU3MYECKHE  3aKOHBI,

3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOIWMO  JIs
pelIeHns] 3aJadyd BBIOpAaHHBIM CIOCOOOM (B JaHHOM Ciy4yae —
VpasHeHue mMenioso2o Oanaumca, Gopmynvl 0 KOAUYecmsd
menjiomeol, He0OX00uMo20 Ol HaAz2pesaHus  800bl U




8b10eAI0WE20CS NPU C2OPAHUU MONTUBA);

II) omumcaHbl Bce BBOJAWMMEBIE B PEIICHHH OYKBEHHBIE O0O3HAYCHUS
(U3HYECKUX BEIMYUH (3a UCKTIIOUEHUEM, BO3MONCHO, 0003HAUEeHUL
KOHcmaum, YyKazaHuelx 6 eapuanme KHUM, u ob6o3uauenuii,
UCHONIL3YEeMbIX 8 YCI08UU 3A0adlUL);

[II) mnpoBeneHbl HEOOXOAMMBIE MaTEMAaTHYECKHE MPeoOpa3OBaHUS
(momyckaeTcss BepOalibHOE yKa3aHWE HA HMX MPOBEACHUE) U
pacy€Thl, NPUBOASIINE K TMPABWIBHOMY YHCIOBOMY OTBETY
(IomyckaeTcsi peUIeHUuE «I0 YacTsM» C MPOMEXYTOUHBIMU
BBIYHCIICHUSIMHU )

IV) npexncraBneH npaBUIbHBINA OTBET C YKa3aHUEM €IUHULl U3MEPEHUS
VICKOMOW BEJITMYUHBI

[IpaBunbHO 3ammcaHbl BCE HEOOXOIWMBIE TIOJOKECHUS TEOPHUH,
dbu3ndecKue 3aKOHBI, 3aKOHOMEPHOCTH U TPOBEICHBI HEOOXOIUMBIE
npeobpazoBanus. Ho nmerorcs ciemyromye HeJJoCTaTKU

3anucu, COOTBETCTBYyIOLIME MyHKTY I, mpeacTraBieHbl HE B IOJIHOM
00BbEME UITU OTCYTCTBYIOT.

NI
B pemenun nuImHWE 3ammcH, HE BXONAIIME B pPEIICHHE (BO3MOXKHO,
HEBEPHBIC), HE OT/CTICHBI OT pelicHHs (He 3aU€pKHYTHI, HE 3aKITIOYCHBI B
CKOOKH, paMKYy U T.I1.).

NJIN
B HeoOxoauMBbIX MaTeMaTHUYEeCKUX MPeoOpPa30BaHUAX WM BBIUUCICHUSIX
JOMyIIeHbl  OmMOKM, u (WiIM) mpeoOpa30BaHUsS/BBIUUCICHUS  HE
JIOBEJIEHBI 1O KOHLIA.

N
OtcytctByeT yHKT [V, i B HEM omymiieHa ommoOKa

[IpencraBieHbl 3amuCH, COOTBETCTBYIOIIME OJAHOMY M3 CIEIYIOIINUX
CIIy4aes.
[IpencraBieHbl TOJBKO TMOJNOXKEHUS U (OPMYJIbl, BbIpaKarolIue
(¢u3nYecKue 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO ISl PEIICHUS
3ajau, O0e3 Kakux-muOo mnpeoOpa3oBaHUl € HMX HCHOJIb30BAaHUEM,
HaIIpaBJICHHBIX Ha PEILICHUE 3a/1a4y, U OTBETA.

NI
B pemenun otcyrctByer OJIHA u3 ucxomaHsix Gopmyii, HeoOXoaumast
JUIS peuIeHusl 3aaun (UM yTBEPXKACHUE, JIeKAIee B OCHOBE PEILCHUs),
HO MPHUCYTCTBYIOT JIOTUYECKH BEPHBIE MPEOOPa30BaHUS C UMEIOIIUMUCS
dbopMynamu, HanpaBJIeHHbIE HA PEIICHUE 3a/Ja4H.

NI
B OJJTHOU u3 ucxomHsIx GopMyI1, HEOOGXOAUMEIX JUIS PEIIEHHS 3a]aur
(W1 B YTBEPXKIEHUH, JIEkKAIIEM B OCHOBE pEIICHHUS), AOIMYyIIeHa
omuOKa, HO TMPHUCYTCTBYIOT JIOTUYECKH BEpHbIE MPeoOpa3OBaHUs
¢ UMeroIuMucsa popMysiaMH, HallpaBJICHHbIE HA PEIICHHE 3a4a4u

Bce ciywan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIII€YKa3aHHBIM
KPUTEPUSIM BBICTABJICHHS OIICHOK B 1, 2, 3 Gaia




C4

[Ipu wusydyeHun 3akoHa Oma [/ TOJHOU
3JIEKTPUYECKOM LeNu Y4YEeHUK HCCIe0Bajl
3aBUCMMOCTb HaNpsPKEHUS Ha MOJIKCaX
WCTOYHUKA TOKa OT CWUJIbl TOKAa BO BHEIIHEM
1enu (CM. pUCYHOK).

BHyTpeHHee CONpPOTHBJIEHME UCTOYHHUKA HeE
3aBUCAT OT CWJbl ToKa. CompoTuBJeHHE
BOJIbTMETpA BeJIMKO, COMPOTUBJIEHUE
aMmIepMeTpa NpeHebpeXxuMo MaJo.

[Ipy cune Toka B uUend 1A BOJBTMETP
NoKasblBas HamnpsokeHue 4,4 B, a npu cuie
TOKa 2 A - HanpskeHue 3,3 B.

OnpenenvTe, Kakyl CUJIYy TOKa IMOKAaXET aMIepMeTp NpPU MOKa3aHUAX
BOJIbTMETPA, paBHbIX 1,0 B.

Bo3moxHOE penieHne

1. B coorBerctBuM C¢ 3akoHamMu OMa JJisl TIOJHOM SJIEKTPUUYECKOM LU U €€
y4acTKa HampsDKEHUE Ha MOJI0CaX MCTOYHUKA JMHEWHO 3aBUCHUT OT CHJIbI TOKA:
U=¢—-1Ir.

2. 3anuiemM 3akoH Oma Jy1st ABYX CIy4aeB U3MEPEHUI:

[ToncraBuM 3HaYEHUsI TOKOB M HAIPsDKEHUH U monyyuM € = 5,5 B; r=1,1 Om.

Cuny Toka npu HanpspkeHun Uy = 1,0 B MoxHO HallTH U3 ypaBHEHUS
8_U0 _ 5,5—1,0

Uy=¢e—1yr. Orcronma Iy = T ~4,1 A.
2
Kpurepuu olieHMBaHUs BBIIOJHEHHUS 3aaHUS bayel
ITpuBeneHO MONMHOE pEeNIeHNE, BKIIIOYAOLIEE CAEAYIOIUE JIEMEHTHIL: 3
I) 3amucaHbl  MOJOXKEHUS TEOpUHM M (U3MYECKHE  3aKOHBI,

3aKOHOMEPHOCTH, HPHUMEHEHUE KOTOPBbIX HEOOXOAMMO IS
pelieHusl 3a7a4d BbIOpaHHBIM CHOCOOOM (B JaHHOM Cilyyae —
3axon Oma 0711 noanot yenu, sakon Oma 0715 yuacmka yenu);

[I)  omnucansl Bce BBOJUMBIE B pEIICHUU OyKBEHHbIE O003HAUECHMS
(u3nYecKuX BEIUYUH (3@ UcKIouenuem 0003HayeHull KOHCManm,
ykazanHvlx 6 eapuanme KUM, u oboznauenuii, ucnoiv3yemuix
8 YC08UU 3a0aUl);

[II) mnpoBeneHbl HEOOXOAWMBbIE MaTEMaTHYECKHE MPeoOpa3OBaHUS
(momyckaeTcsi BepOallbHOE YyKa3aHHE Ha UX MPOBEACHUE) U
pacuéTel, NPUBOASAIINE K TMPAaBUIHHOMY YHCIOBOMY OTBETY
(TomycKaeTcss pEIIEHUE «IO0 YacTsIM» € MTPOMEKYTOUHBIMH
BBIYHCIICHUSMH );

IV) nmpexacraBneH TpaBWIBHBI OTBET C YKa3aHUEM  EAMHHII
U3MEPEHMSI HCKOMOU BEJIMYUHBI

HpaBI/IJ'IBHO 3allMCaHbl  BCC HCO6XOI[I/IMLIC IMOJIOKCHUA  TCOPHH, 2
(1)I/I3I/I‘-I€CKI/IG 3dKOHbI, 3dKOHOMCPHOCTH H IIPOBCIACHBI HGO6XOI[I/IMI>IG




npeodpazoBanus. Ho uMmerorcs ciienyromue HeI0CTaTKu

3anucu, cooTBeTrcTByIolMe MyHKTy II, mpenctaBieHbl HE B TOJHOM
00BEME MU OTCYTCTBYIOT.

N
B pemennn numiHWE 3amucH, HE BXOJAIIME B pemieHHEe (BO3MOXKHO,
HEBEPHBIE), HE OTACICHBI OT pelleHus (He 3au€pPKHYTHI, HE 3aKIIOUEHBI B
CKOOKH, paMKy H T.II.).

N
B HeoO6XoauMbIX MaTeMaTUYECKUX MPEeOOpa30BaHUSX WM BHIYUCICHUSIX
JOMYIIeHbl  OMMUOKM, U (WiIM) TpeoOpa3oBaHUs/BHIYUCICHUS  HE
JIOBEJIEHBI 1O KOHLIA.

NN
OtcyrtctByet yHKT [V, i B HEM omyniieHa omuoKa
[IpencraBineHsl 3amKCH, COOTBETCTBYIOIIME OJAHOMY U3 CIEAYIOIINX 1

CIIy4aes.

[IpencraBieHbl TOJIBKO TMOJOXKEHHS UM (OPMYJIbl, BbIpaXKarolue
(du3nYecKue 3aKOHbI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO IJIsi PEIICHUS
3amaud, 0e3 Kakux-Iub0o MpeoOpa3oBaHUl C WX UCIOIb30BaHUEM,
HaIpaBJIEHHBIX Ha PELLICHUE 3a/1a4H, U OTBETA.

NJIN
B pewenun orcyrcreyer O/JHA u3 ucxonssix ¢opmyi, HeoOXxoaumast
JUI peleHus 3a1auMl (WIM YTBEP)KJIEHUE, JIeKallee B OCHOBE PEIICHNUs),
HO MPHUCYTCTBYIOT JIOTUYECKU BEpHBIE IPEOOPa30BaHUsl ¢ UMEIOLIUMHUCS
(dopMynaMu, HarpaBJeHHbIE HAa PEIICHUE 3a/JauH.

NJIN
B OJTHOM u3 ncxoaHeIX (GopMyl, HEOOXOMMMBIX ISl PEIICHHS 3a1auH
(W B yYTBEpXKIECHHUH, JIEKAIIEM B OCHOBE pEIIEHUs), JAOIyIIeHa
omuOKa, HO TPHUCYTCTBYIOT JIOTUYECKHM BEPHBIE MPEoOpa3OBaHMUS
¢ UMeIIUMHUCS HOpMyIaMH, HalIPaBJIEHHBIC HA PEUICHHUE 3a/1a4H

Bce cnywyan pemieHusi, KOTOpbIE HE COOTBETCTBYIOT BBILICYKA3aHHBIM 0
KpUTEPHSIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Oaia

C5

Ha pucyHke nokasaHa cxema ycTpoucTBa s T R
IOpEeIBApUTEIBLHOTO  O0TOOpa  3apsUKEHHBIX |\
YaCTUL[ C LEIbI0 IMOCIEAYIOIEro JeTalIbHOIO
UCCIIEIOBaHMsI. Y CTPOMCTBO MpPEACTABISAET
co00il KOHJEHCAaTOp, IUIACTUHBI KOTOPOIO
M30THYTBI  Oyrod  paguyca R =50 cm.
[Ipeanonoxxum, 4TO B MPOMEKYTOK MEKIY
oOKJIaIKaMi KOHJIEHCATOpa M3 MCTOYHMKA 3apsDKEHHBIX YacTull (M. 4Y.) BIETAIOT,
KaK I0Ka3aHO Ha PUCYHKE, MOHBI C 3apsiioM e. HanpsEHHOCTh 3IEKTpUYECKOTO
nojsi B KOHJAeHcarope mno Moaymo paBHa 50 kB/m. Ilpum kaxom 3HaueHUM
KWHETUYECKOW SHEPIrUu MOHBI MIPOJIETIT CKBO3b KOHJEHCATOP, HE KOCHYBIINCH €T0
wiactuH? CyuTarh, YTO PACCTOSTHUE MEXKIY OOKJIagKaMH KOHIEHCATopa Majo,




HaNpPsKEHHOCTh 3JIEKTPUUYECKOTO MMOJII B KOHJEHCATOpPE BCIOJY OJIMHAKOBA IIO
MOJIyJII0, @ BHE KOHJIEHCATOpa 3JIEKTPUUECKOE MoJIe OTCYTCTBYET. BiusiHuem cuibl
TSYKECTU IPEHEOpEeYb.

Bo3moxkHoe penieHue

2
L o o
HeHTpOCTpeMI/ITeJ'II)HOG YCKOPCHHC HOHA B KOHACHCATOPC d = ? 3aJaCTCA CHJIION

2
. v
F = eE eicTBUS AIEKTPUYECKOTO MOJIs, TAK YTO ek = m? (3necb e, Mo —

COOTBETCTBEHHO 3apsJi, Macca U CKOPOCTh MOHA, X — HAIPSKEHHOCTh

2
muv

anekTpuueckoro mods.) [lockonpky KMHETHUECKasi YHeprust uoHa £, = —,

2
2E
nonydaem, uto eE = —~%.

Orcrona E, = %ReE = %O,5~1,6-10‘19-5-104 =2.10" (JIx).

Otser: E,=2-10"" JIK.

Kpurepun onieHKY BBITTOJTHEHUS 3aJaHUS bamnel

[TpuBeaeHO MOTHOE PELICHHUE, BKIOYAIOILIEE CIEIYIOIIUE JIEMEHTHI: 3

[) 3anmcanbl  TOJNIOKEHUS  TEOpUM U (PUBMYECKHE  3aKOHHBI,
3aKOHOMEPHOCTH, IPUMEHEHHUE KOTOPhIX HEOOXOIUMO ISl peIIeHUs
3aJ1aud BBIOpAHHBIM CIIOCOOOM (B JaHHOM ciydae — @opmyibl
YEHMPOCMPeMUmenbHo20 YCKOPeHUs, KUHeMU4ecKol dHepeuu mend
U Cunbl Oeticmeusl J1IeKmpuiecKo2o noJist Ha 3apso);

II) omucanel Bce BBOAMMBIE B pEIICHWU OyKBEHHbIE OO0OO3HAYEHUS
(bu3NYeCKUX BEIUYUH (3 UCKTIOUEHUEM, BO3MOICHO, 0DO03HAYEHUU
KOHcmaum, yKazaHuelx 6 eapuanme KHUM, u o6o3nauenuii,
UCNONB3YEeMbIX 8 YCA08UU 3A0aUlL);

III) mpoBeneHsl HEOOXOAMMBIE MaTeMAaTHYECKHE IpeoOpa3oBaHHUs
(momyckaeTcs BepOaqbHOE yKa3aHUE HA UX MPOBEJICHUE) U PACUETHI,
MPUBOASIINE K NPaBUIBHOMY YHCIOBOMY OTBETY (IOIMycKaercs
PELICHHE «II0 YaCTAM» C IPOMEKYTOUHBIMHU BBIUUCIECHUSIMH);

IV) mnpexacraBieH mpaBWIbHBIA OTBET C yKa3aHUEM €IUHUIL U3MEPEHHUS
MCKOMOU BEJIMYHUHbI

[IpaBuJIbHO  3amMcaHbl BCE HEOOXOAMMBIC TOJOXKEHHUS  TEOPHUH, 2
(bU3UYECKUEe 3aKOHBI, 3aKOHOMEPHOCTH M IIPOBEJCHBI HEOOXOIUMBIC
npeobpazoBanus. Ho uMmerorcs ciienyromume HeI0CTaTKu

3anucu, cooTBeTCTByMIIMe NyHKTY II, mpeacraBieHbl He B IOJHOM
00BEME MU OTCYTCTBYIOT.

NJIN
B pemienun nuiiHue 3amucu, HE BXOJSIIME B peIIeHHE (BO3MOXKHO,
HEBEPHBIE), HE OT/IEJICHBI OT pPElIeHUs (He 3a4EPKHYTHI, HE 3aKJIFOUEHBI B
CKOOKH, paMKYy H T.IL.).




niim
B HEoOxomuMpIXx MaTeMaTHYECKUX MPEoOpa30BaHUSIX WU BBIYUCICHHIX
JOTYIIEHBI OMUOKH, U (MJIM) TIPeoOPa30BaHUs/BIYUCICHUS HE IOBEICHBI
710 KOHIIA.

NJin
OtcytcTByeT nyHKT [V, niu B HEM fonmyiiieHa onmoka
[IpencraBieHsl 3amucH, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOLIUX 1

CJIy4acB.

ITpencTaBieHbl  TOJIBKO MOJOXKEHUS W (QOpPMYJIbl, BbIpa)karollue
¢usnyeckue 3aKOHbI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO JUIs PELIEHUs
3amaun, 0e3 Kakux-Tubo mMpeoOpa3oBaHUNl € HMX HCHOJIb30BAHHUEM,
HaIIpaBJICHHBIX HA PELICHUE 3a/1a4U, U OTBETA.

NJIN
B pemennn otrcyrctByer OJJHA u3 ucxonmusix (opmyn, Heobxonumas
JUISL pelieHus 3a/1auu (WM yTBEP)KJEHUE, JIeKallee B OCHOBE PELICHUS),
HO IPUCYTCTBYIOT JIOTUYECKH BEPHBIE NMPEOOPA30BAHUS ¢ UMEIOLIUMUCS
(dbopMynamu, HapaBJICHHbIE HA PEILICHUE 3a/1a4H.

NJIn
B OJTHOM n3 mcXomHbIX (dopMyn, HEOOXOIMMBIX JJI pEeUIeHUs 3aJauu
(U B yTBEPKACHUH, JIEKAILEM B OCHOBE PEIICHHUs ), AOIYIEHa OINOKa,
HO IPUCYTCTBYIOT JIOTHUECKH BEpHBIE MPEOOpa30BaHUS C UMEIOLIUMUCS
(dopMysiaMu, HalpaBJIeHHbIE HA PEIICHUE 3a]a4ul

Bce ciyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0
KPUTEPHSIM BBICTaBJIEHUS OIICHOK B 1, 2, 3 6ana

Cé6

dotokaToa ¢ paboTON BHIXOJIA 4,42-10_19 JI>k ocBemiaeTcsi cBetoM. BpuieTeBiine
U3 KaToja JJEKTPOHBI NONAJAal0T B OAHOPOJHOE MAarHWTHOE IOJE ¢ MHAYKLUEH
2:10™ T mepueHINKyIAPHO JIMHHMSM HMHAYKIHH 3TOTO MOJNS M JBIKYTCS TI0
OKpY>KHOCTSIM. MakcuManbHbIN paanyc TaKOM OKpy»kHOCTH 2 cM. KakoBa yacrora
V ITaJaoIIero ceera?

Bo3moxHoe PCUICHUC

DJIEKTpPOH B MArHUTHOM TIOJ€ JIBUKETCS IO OKPYXHOCTM paamyca R
2

CO CKOPOCTBIO U W LIEHTPOCTPEMUTEIILHBIM YCKOPEHUEM :U?.
Yckopenue BbI3bIBaeTcs cwion JlopeHna /' =evB B COOTBETCTBUH CO BTOPBHIM

2 eBR
3akoHOM HeroTtona: ma =F, niu m%: evVB D> v=——.
m

Jlns onpeiesieHus MaKCUMaJIbHOM CKOPOCTH JBMKEHHS JIEKTPOHA BOCTIONb3yeMCs
ypaBHEHHEeM DHHIITEHA 111 hoTodPdexTa:
2
wm hv = A+ 12
2
[ToxacTaBnsst B 3TO ypaBHEHHE CKOPOCTh DJEKTPOHA, MOJYYHMM BBIPAXKECHHUE IS




BR 2
HqaCTOThI CBCTa

Otger: v ~ 110" I

KpI/ITepI/II/I OLICHKH BBIINTOJIHCHUA 3aaHUA

bamel

[TpuBeneHo MoHOE penieHNe, BKIIIOYAIOIIEE CAEAYIONINE YIEMEHTHI:

[) 3amucaHbl  TMOJOXKEHUA  TEOpUM U (U3UYECKUE  3aKOHHBI,
3aKOHOMEPHOCTH, IPUMEHEHNE KOTOPBIX HEOOXOINMO AJIsI PEIICHHUS
3a/laud BBIOpAHHBIM CHOCOOOM (B JIaHHOM ClIy4ae — YpPagHeHue
Dunwmetina 011 gomosppexma, emopoii 3axon Hwromona,
Gdopmyner  Ons cunel  Jlopewya,  yeHmpocmpemumenbHO20
VCKOPEHUSL);

II) onucansl Bce BBOAMMBIE B pEIIEHUM OyKBEHHbIE O0O3HAUEHUS
bu3nYecKuX BENWYUH (3a UCKIIOYeHUeM 0003HAYeHUll KOHCMAHM,
ykazanHvlx 6 eapuanme KUM, u ob6o3nauenuu, ucnonv3yemvix
8 YC08UU 3a0aUl);

[IT) mpoBenensl HeOOXOIMMBbIE MaTeMaTHYeCKUe MpeoOpa3oBaHUs
(momyckaetcsi BepOaibHOE YKa3aHHE Ha UX MPOBEJCHUE) U PACUETHI,
NPUBOJAIINE K MPABHIBHOMY YHCIOBOMY OTBETY (JOmMycKaeTcs
peIlIeHUe «II0 YaCTSIM») C TPOMEKYTOUHBIMH BBIYUCIICHUSIMU );

IV) npencraBieH nmpaBuIbHBIA OTBET C yKa3aHUWEM EIUHUIl U3MEpPEHUs
MCKOMOM BEJIMYHUHbI

3

[IpaBuIbHO  3amMcaHbl BCE HEOOXOAMMBIC TIOJOXKEHHUS  TEOPHH,
(bU3UYECKUEe 3aKOHBI, 3aKOHOMEPHOCTH M IIPOBEJACHBI HEOOXOIUMBIC
npeobpazoBanus. Ho uMmerorcs ciienyromme HeI0CTaTKY.

3anucu, cooTBeTcTBytomue NyHKTy II, mpencraBieHsl HE B IMOJHOM
00BEME MU OTCYTCTBYIOT.

N
B pewienun nuiiHue 3amucu, HE BXOJSIIME B peIICeHHE (BO3MOXKHO,
HEBEPHBIE), HE OTIEJICHBI OT pPelIeHUs (He 3a4EPKHYTHI, HE 3aKJIFOUEHBI B
CKOOKH, paMKy H T.II.).

niim
B HeoOxonuMbIXx MaTeMaTUYECKUX MPEoOpa30BaHUSIX WM BBIYUCICHHSIX
JOTMYIIEHBI OMIUOKH, U (MJIK) TpeoOpa30BaHUsI/BEIYUCIICHUS HE JJOBEICHbI
JI0 KOHIIA.

N
OtcyrtcrByet nyHKT [V, i B HéM onyniieHa omuoKa

[IpencraBieHbl 3alKCH, COOTBETCTBYIOIIME OJAHOMY U3 CIEAYIOIINX
CIIy4aes.

[IpencraBieHbl TONBKO TIOJNOKEHUS ©  (OPMYJIBI, BBIPAKAIONIUE
bu3HYecKue 3aKOHBI, MPUMEHEHHE KOTOPHIX HEOOXOIUMO ISl PEIICHUS
3amaud, 0e3 Kakux-1ubo mpeoOpa3oBaHUN C UX HCIOJIb30BaHUEM,
HaIpaBJICHHBIX Ha PEIICHUE 3a/1a4H, ¥ OTBETA.

NJin
B pemennn orcyrctByer OJIHA u3 mcxonmHbix (opmyn, HeoOXoaumas




JUISL peLIeHUs 3a/laun (WM YTBEPKICHHE, JIeKAIIEE B OCHOBE PEIICHUS),

HO IIPUCYTCTBYIOT JIOTUYECKHU BEpHBIC npeoOpa3oBaHUs
¢ UMEeIIIUMHUCA (HOpMyTaMH, HAIIPaBJICHHBIC HA PELICHUE 3a/1a4H.
NJIN

B OJITHOM u3 MCXOIHBIX bopMys, HEOOXOIMMBIX IJisl PELICHUs 3a/1auu
(WM B yTBEPKACHUU, JIEKAIIEM B OCHOBE PEILICHHUS ), TOIYyIIEHA OIITNOKA,
HO MPHUCYTCTBYIOT JIOTUYECKH BEpHBIE MPEOOpPa30BaHUs C UMEIOIIMMUCS
(dopMysiaMu, HaNpaBJICHHbIE HA PEIICHNE 33]a4l

Bce ciywyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPUTEPHSIM BBICTaBJIEHUS OIICHOK B 1, 2, 3 6ana
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