PernonanbHas oneHka kauecta oopazoBanus PHU3NKA 11 kmacc (1151 -1/13)

BapuanT Ne 1151

KPUTEPUM OLIEHKH BBITIOJTHEHW A 3A TAHU
C PA3BEPHYTBIM OTBETOM

Pemenwust 3ananuit 27-32 gactu 2 (¢ pa3BEPHYTHIM OTBETOM) OIEHUBAIOTCS
JKCIIEPTHOM KoMuccuei. Ha oCHOBe KpUTEpUEB, IPEICTABICHHBIX B IIPUBEAEHHBIX
HIDKE TaOJIMIIAX, 3a BBIOIHEHNE K)XKO0TO 33/1aHKs B 3aBUCHMOCTH OT IIOJIHOTHI U
MIPaBIIBHOCTH JaHHOTO 3K3aMEHYEMBIM OTBeTa BbIcTaBisiercst oT 0 10 2 6ayuioB 3a

PernonanbHas oreHka kauecta oopaszoBanust DPHU3MKA 11 kmace (1151 -2/13)

3amanue 28 u ot 0 1o 3 GamwnoB 3a 3ananusa 27 u 29-32.

27 | /lBa ogMHAKOBBIX Jla3epa OCBEIIAIOT y3KUMHU ITyIKaMH KPacHOT'O CBETa
JIBa OIMHAKOBBIX TEJIa, UMEIOIIUX TIEPBOHAYAIBEHO OJMTHAKOBBIC
Temriepatypsl. [lepBoe Tenmo (proIeToBOTO 1IBETa, @ BTOPOE KPACHOTO.

Omnwmpasick Ha 3aKOHBI KBAHTOBOW M MOJICKYJISIPHOH (PH3HUKH, OOBSICHHTE,

TeMIeparypa Kakoro u3 Tei OyJIeT BbIIe Yepe3 HEKOTOPBIi O0JIbIIOoi
MIPOMEKYTOK BPEMEHH.

B 00bsicHeHHHN He yKa3aHO MM HE MCIIOIb3yeTCs OJHO U3 (pu3nueckux
SIBIICHUH, CBOMCTB, ONIPEICTICHUN WIH OJTUH U3 3aKOHOB (Popmy),
HEOOXOUMBIX JUTS IOJTHOTO BEPHOTo 00bsicHeHHS. (Y TBEpIKICHUE,
JIe)Kalee B OCHOBE OOBACHEHNUS, HE MOKPEIIICHO COOTBETCTBYIOIINM
3aKOHOM, CBOMCTBOM, SIBIICHHEM, OTIPEICIICHUEM H T.II.)

n (M)
‘YkazaHBl Bce HEOOXOMMEIE ISl OOBSICHEHUS SIBJICHUS U 3aKOHEI,
3aKOHOMEPHOCTH, HO B HUX COIEPKUTCS OJIMH JIOTHYCCKUI HETOUET.

n (UJIn)
B pemieHnn nMeroTCA TUIIHAE 3aITUCH, HE BXOAAIINE B PEIICHHE
(BO3MOXKHO, HEBEPHBIE), KOTOPbIE HE OT/JEICHBI OT PELICHUs (He
3au€pKHYTHI, HE 3aKTFOUYEHBI B CKOOKH, PAMKY U T.I1.).

u (UJIn)
B pemennn nmeercs HETOYHOCTD B YKa3aHUH Ha OTHO U3 (GH3UUCCKIX
SIBJICHUH, CBOICTB, ONpeAeNICHHA, 3aKOHOB ((hopMyIT), HEOOXOAMMBIX IS
MIOJTHOTO BEPHOTO 00BSICHECHHS

Bo3mo:xHblii 0TBET

1. HamygaeMEele mazepoM QOTOHEL NATAR HA NOBEPXHOCTE TENA, OVIYT B OCHOBHOM
OTPAKATECH, ECIH UBET CBETOBOTO ITVIKA COBIANAET C IBETOM Tela. ECIH e IBeT
IYUEA OTIHIAETCE OT UBETa Teld, To GOMEIMHECTEC GoToHE GVIeT mormomaTscs
TEI0M.

2. Tasmv obpazon, OOIBILAE 9acTs (POTOHOE KPAacHOIO LBeTA, NATAIMIHX Ha
KpacHoe Tedo. OYIeT OT Hero OTPAKATECA, 4 (HOTETOBOE TENo GOMBINVIO TACTE
(hOTOHOE KpacHOTO HOBeT3 OVAeT NOIMOMATe. B OCHOEHOM 3HEpPIHA CEETOBOTO
OyHEA OyIeT IOrMOIIATECE (PHONSTOBEIM TEIOM H IOHIET HA VBEIHYCHHE €ro
BHYTpPeHHEH JHeprHH.

3. CnemoBaTeNBHO, TEMICPATyPa Tela (HOmeTOBOro UEeTa 6VIeT BRI

Kpurtepun oneHuBaHUs BHINOJHEHUS 32 aHUA Banmnbt

[IpencrarieHO penieHNe, COOTBETCTBYONICE OAHOMY U3 CIICTYFOLIHX 1
CITydJaes.
JlaH paBUIIEHBIN OTBET HA BOIIPOC 33JJaHUs, H IIPUBEICHO OOBICHEHUE,
HO B HEM HE yKa3aHbI JBa SBJICHUS WK (U3UUCCKUX 3aKOHA,
HEOOXOMMBIX ISl TOTHOTO BEPHOTO OOBSICHEHUSI.

nim
Vka3zaHbl Bce HEOOXOAMMBIE JI1 O0BICHEHHUS SIBJICHUS U 3aKOHEI,
3aKOHOMEPHOCTH, HO MMEIOIIINECS PACCYKICHUS, HAITpaBJICHHbIC Ha
MOJIy4YeHUe OTBETA Ha BOMIPOC 3aJJaHMsI, HE TOBEIEHBI IO KOHIIA.

5000741
Vkazansl Bce He0OXOIUMBIE 11 OOBSICHEHHS SIBJICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOIIIUECS PACCYXKICHUS, IPUBOJISAIINE K OTBETY,
CoJIepIKaT OIIUOKH.

nim
Vka3aHbl He Bce HEOOXOAUMBIE IS OOBICHEHUS SIBICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIE PACCYXKICHUS, HAIIPABJIEHHbIEC HA
pelIeHue 3a1a49u

IIpuBeaeHO NOTHOE MPAaBUIIBHOE PellleHNe, BKIIIOYAOIee IPaBUIIbHBII 3
OTBET (B JaHHOM ciyd4ae: 7. 3) U HCUEPIIBIBAIOLIIE BEPHBIE PACCYKICHUS
C IPSIMBIM yKa3aHWEM HaOJI0MaeMBbIX SBICHUH 1 3aKOHOB (B TaHHOM
CITydae: KOpnycKyIsApHAs npupooa ceema, No2ioujeHue ceema meiom,
nepexoo0 c6emogoll SHepeUU 60 BHYMPEHHIOIN)

Bce cinydau pemienus, KOTOpble HE COOTBETCTBYIOT BhIILIEYKa3aHHbIM 0
KpUTEPHUSAM BBICTABIICHUS OIEHOK B 1, 2, 3 Gama

JlaH mpaBWIBHBIH OTBET, ¥ MPUBEICHO OOBICHEHHE, HO B PEIICHHN 2
HMMEIOTCS] OJTUH MJTM HECKOJIBKO U3 CIEIYIOIUX HEAOCTATKOB:
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PernonanbHas oneHka kauecta oopazoBanus PHU3NKA 11 kmacc (1151 -3/13)

28 I'py3 maccoii 1 kr, HaXOQAIIMIICS Ha CTOJIE, CBsI3aH JIETKOW HepacTsHKUMON
HUTBIO, TIEpeOPOILICHHON Yepe3 UAeaNnbHbIN 00K, ¢ Tpy3oM Maccoit 0,25 kr. Ha

TepBBIil IPy3 ACHCTBYET rOPH3OHTANIBHASL IOCTOSHHAs CHla F, paBHasi 110
moxyiro 7 H (cM. pucyHOK). BTOpoit rpy3 IBIKETCS U3 COCTOSHHS HOKOS C
yckopennem 0,8 M/c?, HanpasneHHbIM BBepX. KakoB koaduimenT tpenus
CKOJIB)KEHHS IIEPBOTO TPy3a [0 TIOBEPXHOCTH CTONA?

F

T

PernonanbHas oreHka kauecta oopaszoBanust DPHU3MKA 11 kmace (1151 —4/13)

IIT) nmpoBeneHsl HEOOXOUMBIE MaTeMaTHYECKUE IPe0OPa30BaHUs U PaCUETHL,
MPUBOJIAIINE K IPAaBUIEHOMY OTBETY (JIOITyCKAETCS PELIEHUE II0 YacTAMY C
MPOMEKYTOYHBIMH BBIYHCIICHUSIMN);

IV) npencrasiieH npaBUIbHBII OTBET

IIpencrasiieHbl 3aMKUCU, COOTBETCTBYIOLUE OAHOMY U3 CIEAYIOIIUX CIIy4aeB. 1
[MpaBusIbHO 3amKCcaHbl BCe HEOOXOAUMbIE MOJNIOKECHUSI TEOPHUH, prusnueckre
3aKOHBI, 3aKOHOMEPHOCTH, U ITPOBEACHBI HEOOX0AUMBIe TIpeodpazoBanus. Ho
JOIylIcHa OIJ_II/I6Ka B OTBCTC UJIKM B MATCMATHYCCKHUX HpeO6paSOBaHI/IHX HIIn
BBIYHCIICHHSX.

N
IIpencraBneHB! TOJIBKO MOJIOKEHUS U (DOPMYJIBI, BRIpAXKAIONTNE (DHU3MIECKUE
3aKOHbI, IPUMEHCHUEC KOTOPBIX HCO6XOD,I/IMO 1 AOCTAaTOYHO JJI pCIICHUA
JTAHHOH 3a7a4uu, 0€3 KaKux-In00 peoOpa3oBaHui C UX UCIIOIL30BaHUEM,
HAINpPaBJICHHBIX HA PEIICHUE 331341

Bo3moxkHOE peumeHue

3amneM BTOPOH 3aKOH IIBEOTOHA 1A IPY30B B IIPOSKIHAX Ha BEPTHEATHHYI H
ropH3OHTAMEHYI ocH: Ma=F -T-F, . 0=N-Mg. ma=T—mg.tae Muam —

MACCE] TPY30E, Je&AIIETD Ha CTOIE (IepBOro) H MOJESIIEHHOTD HA HHTH (ETOPOro)
COOTBETCTREHHO, 1 H .FTF =N — COOTBeTCTESHHO CHIA HATAHCHHA HHTH H CHIA

TPEHHA CKOIBECHHA, JeHCTBVIOMHE HA IPY3. ASKAINHE Ha cTode. B ypaBHeHHAX
VITEHO, IT0 MOTYIH VCKOPeHHH IPVI0E OOHHAKOBEL, TAK KaK HHTE HepacTAAHMA.
KpoMe Toro, MOZYIH CHI HATAKCHHA HHTH, JeHCTEVIOIIHX HA IPy3EL, OTHHAKOBEL
TAK KaK OJIOK — HIeaTbHEIH, 3 HHTE — TETKAL.

F-mg—(M+m)a_ 7-025-10-(1+0.25)-0.8

Bce ciydan pemenusi, KOTOpbIe HE COOTBETCTBYIOT BhIIIEyKa3aHHBIM KpuTepusM | O
BBICTaBJICHHS OLIEHOK B 1 wim 2 Gamna

B HTOre momyEM: | = =0.35.
Mg 1-10

Oteet: n=10,35

KpI/ITE:pI/II/I OLICHMBAHUA BBIITOJIHCHUS 3aJaHUs bannst

HpI/IBeﬂeHO MOJIHOC PCHICHHME, BKIIIOYAOIIECE CICAYIONC JIEMCHTDI: 2

I) 3amucaHb MOJIOKEHHS TCOPUH U (PU3MUSCKHIE 3aKOHBI, 3aKOHOMEPHOCTH,
IIPHMEHCHUE KOTOPBIX HEOOXO0AUMO IS PEIICHHUS 33/1a49H BEIOPAaHHBIM
croco0oM (B JaHHOM clty4ae: emopot 3akon Hetomona ons 0eyx men, ghopmyna
OJIs CUTILL MPEHUSL CKOTIbIICEHUSL);

II) onricanbl Bce BHOBb BBOJIUMEIC B PEIICHUH OYKBEHHBIC 0003HAYCHUS
(U3NUECKUX BETTHMYHUH (3a UCKIIOUeHUeM 0003HAYEH Ul KOHCIAHM, YKA3AHHBIX 8
sapuanme KUM, 0603nayenuil 6enudun, UCHOIb3YeMbIX 8 YCI08UU 3A0aUU, U
CMAanoapmuvlx 0003HAYEHUL 8ETUYUH, UCNONb3YEMbIX NPU HANUCAHUY
usuneckux 3aKonos);,
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29 | He6ompmue mapuku, Maccs! KOTopbIx m =20 T u M = 40 1, coe IUHEHBI JTETKUM

B HavanbHBI MOMEHT MIAPUKH YACPKUBAIOTCS B ITOJIOKECHUH, H300paKEHHOM
Ha pucyHke. Koraa ux ormyctnnu 6e3 ToM4Ka, MApUKK CTAN CKOIB3UTH MO
MOBEPXHOCTHU BbIeMKH. Ha Kakyio MakcuManbHyr0 BeIcOTY H momHuMeTCs
HWOKHUN MIapuK?

CTEPXKHEM U MTOMEIIEHBI B IVIaJIKYI0 chepruuecKyto BeleMKy paauycom R = 20 cm.

BosmoskHoe pelieHne
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PernonanbHas oneHka kauecta oopazoBanus PHU3NKA

11 kmace (1151 —-5/13)

PernonanbHas oreHka kauecta oopaszoBanust DPHU3MKA 11 kmace (1151 -6/13)

[Momuas MEXAHWYECKAS 3HEPIHA CHCTEMEL PABHAS CYMME KHHETHYECKOH H
NOTEHITHATLHOH 3HEPIH, COXPAHIeTCHA, TAK KAK BEIEMEA [TIATKAY, H pafoTa CHI
PeaKITHH CTEHOK, B 0DOH MOMEHT BpEMEHH NepleHIHKYIAPHEIX CEOPOCTIM
IMApHEOE, PABHA HY IO

E=E__+E__=const.
B HavanEHEI MOMEHT M B MOMEHT, KOTOAa WmapHE M oOxaxeTcE Ha
MAKCHMATEHOH BEICOTe /., EHMHETHWECKAd 3HEpPrHS CHCTEME] PaBHA HYIIH,

MMO3TOMY e€ MOTEHITHATEHAL JHEPTHA B 3TH MOMEHTEI BPEMEHH OJHHAKORBA!
EES.‘I =E EDESTE

i i
R R
m o A .
0 o
M
M 7 B h
Pac. 1 Pac. 2

HauameHoe MDOTOMEHHE CHCTEMEl H300pAXeHO Ha pHC. 1. a KOHeWHOe —
HapHC. 2.

B}',z:e}{ OTCHHTHEIEATE MOTEHITHATBHYEY IHEPTHED OT HH&HEH TOYKH BRICMEH.
HIT

moe —MER., a e

Torga HaYATEHAS NOTEHIHAIRHAR JHEPTHA CHCTEMBL E

KOHEYHAA MOTeHUHATLHAA IHEPrHA E;::m =mgh+MgH. 3axoH coxpaHeHHz

SHEPTHH NPHBOIHT K YPABHEHHID
mgR = mgh+ MgH ,

m

'p:{{R_h)’ ECTH V9YecTh 3ABHCHMOCTE

H3 KOTOpOTO MOMHO HaltH H=

J'rzj'r[H ]
YUroOrl €& HAATH, 3aMeTHM, YI0 B PAaBHEIX IPYT JPYIV NOPAMOVTOIBHEIX
TpeyroeHEKax Omd ® OMB MB=md=R-h, O4d=0B=R-H,

OM = Om = R. u socnoisaveMca Teopenoi ITudaropa:
(R-h)*=R*~(04)" =R*~(R-H)"

Orcrona crexyer: (R —Pa]z =H(2R-H).

TlogcTaBmM cIOJa BHpakeHHe (R—h)= %H . MOTyIeHHO® H3 33KOHA

COXpaHEHHA 3HEPIHH, H nonyaeM npH  H#0 EBecory nDogeéMa

TFapy >
H=p—1
m-+M-”
IloncTasnas CHOI3 FHAYCHHA @HMECI&D{ BEIHYHH. IOy HM:
2.20°
H =20'1;0, =ﬂ=8 CM.
20°+40° 5

Oteer: H=8 cm

KpI/ITepI/II/I OLICHUBAHWA BBIITIOJHCHUA 3aJaHUA

Bamner

[IpuBeneHO MOTHOE pElIeHHE, BKIIOYAIOIIEe CIEAYIOIINE SJIEMEHTHL:

I) 3amucaHb! ONOXKEHHS TCOPUU U (PU3UUECKHIE 3aKOHBI, 3aKOHOMEPHOCTH,
[IPUMCHEHUE KOTOPBIX HEOOXOAUMO /ISl PEIICHHUS 3a/1a491 BRIOPAHHBIM
Ccroco0OM (B JAHHOM CITy9ae: 3aKOH COXPAHEHUs MEXAHUYECKOU SHEP2Ul,
2eomempuiecKue COOMHOUECHUS;)

II) onricanBl Bce BHOBb BBOJMMEIE B PEIICHNH OyKBEHHBIE 0003HAYCHUS
(U3UYCECKUX BETHYUH (3@ UCKIIOUEHUEeM 0003HAYEHUL KOHCMAHM,
yrazaunvlx 6 eapuarnme KUM, obo3uauenuil enuuut, ucnoib3yemvix 8
VC08UU 3a0adu, U CIMAHOAPMHBIX 0003HAYEHUL 8EIUYUH, UCNOIb3YEMbIX NPU
Hanucanuu Gu3uuecKux 3aKoHo8);

IIT) mpoBeneHBI HEOOXOUMBIC MATEMATHICCKHIE TPEOOPA3OBAHUS H
pacyéThl, IPUBOISIINE K IPABUILHOMY OTBETY ([IOIyCKACTCS PEILICHUE II0
9acTsIM» C IPOMEKYTOYHBIMU BBIYHCIICHUSIMHA);

IV) npencraBieH npaBUIBHBIN OTBET

[TpaBuibHO 3amMCcaHbl Bce HEOOXOANMBIE TIOJIOKEHUSI TEOPHH, (PU3MUECKUE
3aKOHBI, 3aKOHOMEPHOCTH, UMPOBEAECHBI HE0OX0AUMBIe Tpeodpa3oBanus. Ho
MMEIOTCS OAMH MJIN HECKOJIBKO M3 CIIEAYIOIINX HEJJOCTATKOB.

3anucu, coorBercTBytoniue myHkram II wim 111, npencraBieHs! He B
OJIHOM 00BEME UITH OTCYTCTBYIOT.
N (MJIN)
B pemeHun UMer0TCs JIMIIHKUE 3alIUCH, HE BXOSIIUE B pEILICHUE
(BO3MOYKHO, HEBEPHBIE), KOTOPHIE HE OTAEICHBI OT peleHus (He
3a4EpPKHYTHI, HE 3aKIIOYCHBI B CKOOKH, PAMKY H T.II.).
U (MJIN)
B HEOOX0OMMBIX MaTeMaTHUECKUX IIPEOOPa30BaHISX WM BEIYUCICHUIX
JIOITYIICHBI OMINOKY, U (WJIH) B MATEMATHYCCKUX
peoOpa30BaHUAX/BBIUMUCIICHHUSAX IPOMYIICHBI JIOTHUECKH BaXKHBIC IIIATH.
" (NJIN)
OTcyTcTBYET NYHKT V, WK B HEM JOMyIIEeHa

[IpencrasieHsl 3aMCH, COOTBETCTBYIOIINE OMHOMY U3 CIICAYIOIINX
CITy4aes.

[IpencraBieHBI TOIBKO MOJIOKEHUSI U (POPMYIIBI, BEIpAXKAIOUTHIE (DU3UIECKIEC
3aKOHBI, IPUMCHEHUE KOTOPHIX HEOOXOIUMO JUIsl PELICHUS 3a/1a4u, 0e3
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PernonanbHas oneHka kauecta oopazoBanus PHU3NKA 11 kmacc (1151 -7/13)

KakuX-1100 npeoOpa3oBaHMi ¢ UX UCIIOIb30BAHUEM, HAIIPABICHHBIX Ha
pemIeHNe 3a/1a9H.

W
B pemrenun orcyrctByer OJIHA u3 ucxomubix Gpopmyd, HeoOX0oaumast JIst
pemIeHus 3a1a9u (WM yTBEP)KACHHE, JIEXKalllee B OCHOBE PEIICHHUS), HO
MIPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPEOOPa30BaHUsI C UMEIOIINMHUCS
(bopMyIamMy, HaNpaBJICHHBIC HAa PEIICHNE 3aa4H.

W
B OJTHOM u3 ncxomubIx GopMyI1, HeOGXOMMMBIX TS PElIeHNs 3a1auu (HIH
B YTBEPK/ICHHH, JISKAILEM B OCHOBE PELICHHS), AOIyIIIeHa OMINOKa, HO
MIPUCYTCTBYIOT JIOTHYECKH BEPHBIE PEOOPa30BaHUsI C UMEIOIINMHUCS
(dopMynamu, HanpaBJICHHBIEC HA PEUICHUE 330291

Bce ciyuau penienusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM 0
KPUTEPHUSM BBICTABJICHHUS OIICHOK B 1, 2, 3 O6ara

30 | CBuHIOBas mys, JeTsIas co CKOpocThio 350 M/c, ynapsiercs o
CBUHIIOBYIO IUTUTY W 3aCTpeBaeT B Hell. TeMmnepaTypa mynu nepen
ynapom pasHa 330 K. Kakas yacTe MexaHU4eCKOH 3HEPrUH MyJIH
nepeluia B €€ BHYTPEHHIOI 3HEPTHIO, eciu 1pH yaape 40% myiu
pacmnaBunock? TemmnepaTypa miaBneHus cBuHLA paBHa 327 °C.

Bo3moxHoe penieHue

[IpH vyaape IyIH © IUIHTY YACTE ©f KHHeTHUeCKOH 3HepIHH Iepelnia Bo
EHYTDEHHIO, B PE3VABTATE HWeT0 YA HATPETACE OO0 TeMIIepaTypsl IUTABICHHA H
0 _2+9

E, E.

TEIUTOTHL, HEOOXKOMHMOES AN HATPEBaHHA MYyIH M0 TEMIepaTyphl TUTABTEHHS,

@ =khm — EOIHYECTEO TEIIOTEL, HeOOXOMHMOe LT IUTABICHHA A~H TacTH Iy,

2
_mV
=

E, =

TACTE €€ PAcIIABHIACE. T)|= . Toe O, =cm ( 1. —T) — KomE9IecTBO

— EHHETHTECKAA 3HEPTHT ITY.TH.

nrnl’:
2

OROHYATEIEHD TIOJTYTHM
_2(e(T, —T)+kh)  2(130-(327+273-330)+0.4-25000)

- 350°

B pezyneTaTe: =em(T, —T)+kdm.

= 0,736 =

=T73.6%.
Oreer: 1=73.6%
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PernonanbHas oreHka kauecta oopaszoBanust DPHU3MKA 11 kmace (1151 -28/13)
Kpl/ITepl/Il/I OLUCHHMBAHUS BBIIIOJIHCHUS 3a1aHUA banner
HpHBeZ[eHO MOJIHOC PCHICHHUE, BKIIIOYAOIIEE CICAYIOINC JIEMCHTDI: 3

I) 3anrcanb! ONOXKEHNUS TEOPUH U HH3HIECKHIE 3aKOHEI,
3aKOHOMEPHOCTH, IPIMEHEHNE KOTOPBIX HEOOXOMMO IS PeIICHHS
3a]]a4 BEIOPAHHBIM CIIOCOOOM (B JAHHOM Cliy4ae: (hopmyiibl
KUHemu4ecKou sHepeuu, Koaudecnmeda meniomsi, mpedyemozo 0is
Hazpesauus U NIAsieHus meid, 3aKOH COXPAHEHUsl IHePeUU)

II) onrcans! Bce BHOBb BBOJMMEIE B PEIICHNH OYKBEHHBIC 0003HAYCHNUS
(U3UYCCKUX BEUYUH (3@ UCKAIOUEHUeM 0D03HAYEHUL KOHCMAHM,
ykazanuvix 6 eapuarnme KHM, obo3nauenuii 6enutut, ucnoaib3yemuix 6
YCo8UYU 3a0adu, U CMAHOAPMHBIX 0003HAYEHUN 8ENUYUH, UCNOTb3)EMbIX
NpU HANUCAHUU PUIUECKUX 3AKOHOB);

IIT) mpoBeeHB! HEOOXOIMMBIE MaTEeMaTHYECKHUE IPE0OPa30BaHMS U
Ppacy€Thl, IPUBOSIINE K IPABIIIFHOMY YHCIOBOMY OTBETY (JIOITyCKaeTCs
peILICHHE IO YaCTsIM» C IPOMEXKYTOUHBIMHU BBHIUUCICHUSAMH);

IV) npencrapiieH NpaBUIIBHBIN OTBET ¢ YKa3aHUEM CSIUHUII U3MEPCHHUS
HCKOMOW BEJIMYUHBI

HpaBI/IJ'ILHO 3alliCaHbl BCC H606X0,I[I/IMBI€ IIOJIOKCHUA TCOPUH, 2
q)umqecxue 3aKOHbI, 3aKOHOMEPHOCTHU,UTTPOBEACHBI HCO6XOHI/IMI>I€
HpeO6paBOBaHI/I}I. Ho nmerorcs OIMH WJIN HECKOJIBKO M3 CICIYIOINX
HCIOCTAaTKOB.

3amucu, COOTBETCTBYOMIHME NTYHKTY 11, mpeacTaBieHsl He B TIOJTHOM
00BEME HITH OTCYTCTBYIOT.
U (UJIN)
B pelieHu# UMCIOTCS JIMIITHUE 3aHCH, HE BXOIINE B PEIICHUE
(BO3MOXHO, HEBEPHBIE), KOTOPBIC HE OTMEICHBI OT pelIeHus (He
3a4épPKHYTHI, HE 3aKJIFOYCHBI B CKOOKH, PAMKY U T.I1.).
" (UJIN)
B HEOOXOIMMBIX MaTEMAaTHYECKUX IPEOOPA30BAHUSIX HIIH BEIYUCICHHIX
JIOTYIIECHBI OINOKY, U (MJIM) B MAaTEMAaTUYECKUX
IpeoOpa3oBaHUSX/BEIAUCIICHISX TTPOMYIIECHBI JIOTHUECKH BaXKHBIC IIaTH.
U (UJINn)
OrcyrcTByeT myHKT [V, nnu B HEM nomynieHa omubka (B TOM 4uCie B
3aIUCH eIMHHI] U3MEPCHHUS BEIIMIHHBI)

[pencTaBieHbl 3aMKCH, COOTBETCTBYOLINE OHOMY U3 CJISIYIOIINX 1
CIIy4aes.
[MpencTaBieHbl TOJIBKO MOJOKEHUS U (GOPMYIIBI, BRIpAXKAOIINE
(bu3nYecKre 3aKOHbI, IPUMEHEHHE KOTOPBIX HEOOXOMUMO JIJISl PELICHHS
3aaun, 6e3 Kakux-1u0o MpeoOpa3oBaHmii ¢ X UCTIOJIH30BAHUEM,
HAIMpPABJICHHBIX HA PEIICHUE 3aa4H.

nJin

©2021TroMeHCK it 067aCTHOM roCY1apCTBEHHBIN HHCTHTYT Pa3BHTHS PETHOHATIFHOTO 00pa30BaHUs
KonupoBanue He 1omycKaercs



PernonanbHas oneHka kauecta oopazoBanus PHU3NKA 11 kmacc (1151 -9/13) PernonanbHas oreHka kauecta oopaszoBanust DPHU3MKA 11 kmace (1151 —10/13)

B pewennu orcyrerByer OJIHA 13 McxonHbIX popMyI1, HeoOxoanmast Ilycte R, — cONpOTHBISHHE amuepMeTpa. Rp — CONPOTHEICHHE BOJABTMETPA,

JUTSL petlieHus 3a1a4u (WIH yTBEp KIIEHHE, JIe)Kallee B OCHOBE PEIICHUS), & — 3IC HcrounHka. B cxeme 1 CcoOOpoTHENeHHe EHemmHell HemH

HO MPUCYTCTBYIOT JIOTHYCCKH BEPHBIC MPEOOPa30BaHUS ¢ HMEIOIIUMHUCS ‘R

dopMyIaMu, HaNpaBJICHHBIE HA PELICHUE 3a/1auH. R, =R, "’ﬁ- BHYTpeHHEe CONPOTHBIEHHE HCTOYHHKA pAaBHO HYIIO,
nm i .

B OI[HOPI 13 UCXOJHBIX (POPMYII, HEOOXOAUMBIX ISl PCIICHHS 3a1a4H NO3TOMY IOKA3aHHEe aMnepMeTpa I, = 1,_; .

(W B YTBEPIKICHHH, JISXKAIEM B OCHOBE PEIICHHUS ), TOMYIIICHA OINOKa, L 1

HO MPUCYTCTBYIOT JIOTHYCCKH BEPHBIC MPEOOPa30BaHUS ¢ HMEIOIIUMHUCS Moxasamme BoTsTMeTpa U, = £ —[|R, = &| 1- 4 I

(dhopMmyamu, HaMpaBJICHHBIC HA PELICHUE 33]a4U : ' . R,

Bce ciydau pemenys, KOTOpblE HE COOTBETCTBYIOT BBIILIECYKA3aHHBIM 0

B cxeMe 2 BHYTpEHHee CONPOTHBISHHE HCTOMHHEA PABHO HYO, MO3TOMY
KPUTEPHSM BBICTABICHHUS OICHOK B 1, 2, 3 6ama

HAIpPAACHHE HAa BOMBTMeTpe U, = £

U, R, RRy oy 5
—=1-—= . TIlogcTaBmas 3HAYEHHA CONPOTHBIEHHH,
U, R, RR,+RR,+R,R, P
OnHHM U Te K€ IEMEHTHI COEANHEHBI B JIEKTPUUECKYIO LIEMb CHAYaJIa 110 2 T 4
cxeMme 1, a 3areM 1o cxeme 2 (cM. pucyHOK). CONIPOTHBIICHHE PE3UCTOPA PABHO oIy Uy - K98 =09
1 U, R-01R+R-9R+01R-9R
R, conporupIienue amnepMeTpa paBHO — R, CONPOTUBIICHHE BOJILTMETPA PABHO oo
. U . A
9R. Haiigure oTHOLIEHNE U—l M0Ka3aHUll BOJIbTMETPA B cxeMax. BHyTpeHHUM Otger: U. 0.9
2 2
CONPOTHBIICHNEM HCTOYHHUKA M COIPOTHBIICHHEM IIPOBOIOB IIPEHEOPEUb.
Kpurepun orieHMBaHMs BBIIOJHEHUS 33/1aHUS Bamnbt
R R [TpuBeneHo MoTHOE pelIeHNE, BKITIOYAIOIIEE CIICAYIOMINE HIEMEHTBI: 3
—_ @D = 6) I) 3amucanbl MONOXKEHNUS TEOPUU U (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHUE KOTOPBIX HEOOXO0AMMO IS pELICHHS 3a/1a4U BEIOPAaHHBIM
croco0oM (B JaHHOM ciydae: 3akoH Oma 0 yuacmka yenu u 0as NOJIHOU

yenu, popmyvl Ol pacuéma CoOnpomuBIeHUs NPYU NapailesbHOM U
NOCAE008AMENLHOM COCOUHEHUSIX NPOBOOHUKOB);

Cxena 1l Cxena 2 II) onncanb! Bce BHOBb BBOANUMBIE B pELIEHHH OyKBEHHbIE 0003HAYECHHS
(bM3UYIECKUX BENUYUH (3a UCKOUeHuemM 0003HaueHuti KOHCIMAaHM,
VKazanuvlx 6 gapuarnme KUM, 060o3nauenuil genuyut, ucnoib3yemuix 6
YCo6Ul 3a0a4u, U CIMAHOAPMHBIX 0003HAYEHUL BETUUUH, UCHOTb3YEMbIX NPU
Hanucanuu Gu3uuecKux 3aKoHos);

IIT) npoBeieHbI HEOOXOIMMbIE MaTEMaTHUECKHE ITPe0Opa3oBaHus 1
pac4€Thl, IPUBOISIINIE K IPABUILHOMY YHCIOBOMY OTBETY (JIOITyCKaeTcst

Bo3smoxnoe perenne pELIEHUE «II0 YacTAM» C IPOMEXYTOUHBIMHU BBIYUCICHUSIMHU);

IV) mpencrasiieH mpaBUIBHBIN OTBET ¢ YKa3aHUEM €UHHII U3MEPECHHUS
HMCKOMOH BEIHYUHbI

[IpaBunbHO 3amricaHBl BCE HEOOXOIMMBIE TIOJIOKEHHS TEOPUH, (PU3NIECKUE 2
3aKOHBI, 3aKOHOMEPHOCTH, UIIPOBEACHBI HEOOXOAMMBIE TIpeodpa3oBanus. Ho
HMMEIOTCS OZIVH UM HECKOJBKO M3 CICAYIOUIMX HETOCTATKOB.
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3ammcu, COOTBETCTBYIOIIHNE MYyHKTY 11, mpencTaBieHs He B TOTHOM 00BEMe — E
WM OTCYTCTBYIOT. L
N (MJIN)
B pelieHun uMeroTcs JIMLIHUE 3aIIUCH, HE BXOSILUE B pelIeHue o
(BO3MOYKHO, HEBEpHBIE), KOTOPBIE HE OTAEICHBI OT pelIeHus (He
3a4€pPKHYTHI, HE 3aKITIOYCHBI B CKOOKH, PAMKY H T.II.). E’
U (MJIN)
B HEOOXOIMMBIX MaTEMaTHIECKUX IPEOOPa30BAHMIX HIIH BEITUCICHUIX
JIOIYIICHBI OUTHOKY, U (WJIN) B MATEMATHIECKUX
MpeoOpa30BaHMIX/BRIYUCICHUSX MPOMYIICHBI JOTHYECKN BaXKHBIE IIATH.
U (NJIN)
OtcytcTByeT myHKT IV, min B HEM JomyiieHa ommoka (B TOM YUCIIe B
3aITHCH eIMHUII H3MEPCHHS BEIIMIHHBI) Bo3moxHoe perienue
IIpencraBiensl 3aucy, COOTBETCTBYIOIINE OJTHOMY M3 CIIEYIOUIUX CIy4YaeB. 1 CHna. mefcTBYIONAA Ha 3apA7 CO CTOPOHE! JICKTPHIECKOIC IIONA. HAlIPaBlIcHA
[IpencraBieHB! TOIBKO MOJIOXKEHUSA B (POPMYIIBI, BEIpAXKAIOUTHE (PU3UIECKUEC NPOTHBOMOMOEHO BekTopy E. Beimamma cmasr ompezenserca  dopuymod
3aKOHBI, IPUMCHEHUE KOTOPhIX HEOOXOAUMO JIJIsl PELICHUS 3a/1a4u, 0e3 F = |g|E ;
KaKHX-TH00 TpeoOpa30oBaHMii ¢ MX HCIOIB30BaHUEM, HAIIPaBJICHHBIX HA Cana JlopeHma, AeficTByIomas Ha 3aps] CO CTOPOHH MATHHTHOO IIOJIAL
PCHICHAE 3a/1a9H. HANpaBIeHA MO MPABHTY JeBoH PYKH MepHeHTHEVIAPHO IUTOCKOCTH HepTesa
win «K HADIHoDaTemoy. BemrmHa CHIIEI ONpeIenaeTC toprymod
B pemennn orcyrerByer OJIHA 13 ncxomHbix Gopmyst, HeoOXoaumast IUis F,= | g| DB sin90° — | q| UB.
peleHus 3a1a4u (UM yTBEPkKACHHE, JIeXKalllee B OCHOBE PELICHUs ), HO - .
NPHCYTCTBYIOT JIOTHUECKH BEPHbIE MPEOOPA3OBAHUS ¢ HMEIOIIMMHCS Ilo Teopene [Tadaropa BEJTHMHHA PESYIETHPYIOMIEH CHIEL
(dopMyamu, HaMpaBJICHHBIC HA PELICHUE 3aJa4YH. F= VII F13 + Ff = |q|\[ Ei+ ( UB:I : ]
i B -
B OJTHOM u3 nexobix hopMys1, HeOGXOTMMBIX IS PElIEHUS 3a1a4H (M1 F=g.1072 -JEDO{}I +(3 10°- 9,03); ~5.10° H
B YTBEPXKIECHUH, JISKAIIEM B OCHOBE PEIICHUs), JOTYIleHa OI1OKa, HO
MIPUCYTCTBYIOT JJOTMYECKU BEPHBIC MPEOOPA30BAHMS C HMEIOIIUMHUCS Otser: F=5-10"H
(dopmyamu, HanpaBJICHHBIC HA PEHICHUE 33Ja91 Kputepuu orieHMBaHMsI BHIIOIHEHUS 3aJaHUSI Bamnbt
Bce ciyuau pemienusi, KOTOpblE HE COOTBETCTBYIOT BBILIEYKAa3aHHBIM 0 [IpuBeneHoO MOJTHOE PEeNICHUE, BKIFOYAIOIIEE CICYIONIHE SICMEHTHI: 3
KpUTEPHUSM BBICTABJICHHUS OIIEHOK B 1, 2, 3 6amra I) 3amucanb! TONOXKEHHUS TEOPUH U (PH3UUECKIE 3aKOHBI, 3aKOHOMEPHOCTH,
NIPHMEHECHUE KOTOPBIX HEOOXO0ANMO ISl PEIICHHUS 331a49H BEIOpPAaHHBIM
croco0oM (B JAHHOM cliydae: popmyvl OJist CUIbL, OeUCMEYIoWell Ha 3apsio 6
ToueuHslit OTpHLATENbHbI 3apsi q = —8-10—12 Ki1 IBUKETCS B OXHOPO/HBIX 2NeKmpuieckom noe, cunvl Jlopenya u 8erutuHbl pe3yiomupyroweli cubl);
3JIEKTPUYIECKOM W MArHUTHOM IOJISIX, HAMIPABJICHHBIX O] yriioM o = 30° apyr IT) onucanbl Bce BHOBb BBOJMMBIE B PEIICHUU 6y1<Be13H1>1e 0003HaYCHUS
npyry. HanpmxdurocTs snextprueckoro mons E = 2000 B/M; uuxyKims (u3nYeCKNX BENUYHH (30 uckoenuen 0003HaAYeHUll KOHCIMAHM, YKA3AHHBIX 8
_ N sapuanme KUM, 06031auenuil 6eauyun, UCHOIb3YeMbIX
marauTHOro nojst B = 0,03 Ti. B HeKOTOpBIit MOMEHT BpEMEHH CKOPOCTH 9
- o 8 YCNIOBUL 3a0aUU, U CIAHOAPMHBIX 0003HAYEHUN BETUUUH, UCNOTIb3YeMbIX NPU
3apsia, paBHas mo BenuanHe 2 105 M/c, IeKHT B TUIOCKOCTH BEKTOPOB B 1 E 1 HANUCAHUY PUUNECKUX 3AKOHOB);
MepIEeHUKYJIIPHA BEKTOPY B (cMm. pucyHoK). Haitmute Benmmauny IIT) mpoBeneHBI HEOOXOIUMBIC MATEMATHYCCKHE IIPEOOPA30BaHIS U PACUETEHI,
PEe3yIBTUPYIONICH CHITBI, TEHCTBYIOIICH Ha 3apsil CO CTOPOHBI MIPUBOIAIINE K ITPABIIEHOMY YHCIOBOMY OTBETY (OITyCKAaETCs PEHICHUE KII0
3JIEKTPOMATrHUTHOIO I10JI B 3TOT MOMEHT BPEMEHH. YacTAM» C NPOMEKYTOUHBIMU BHIYUCIICHUAMHU);
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IV) npencrasneH npaBUIIbHBIN OTBET C yKa3aHUEM €UHUI] U3MEPEHUS] HCKOMOM
BEIUYUHBI

HpaBI/IHLHO 3aIlIMCaHbI BCC HCOGXOIII/IMI)IC TIOJIOKEHUA TCOPHUH, (1)I/I3I/I‘ICCKI/Ie
3aKOHBI, 3aKOHOMEPHOCTH,UITPOBEACHBI HeO6XOZ[I/IMLIe HpeO6p330BaHI/I}I. Ho
HUMCIOTCA OJAUH WJIN HECKOJIBKO U3 CICAYIOIUX HEJOCTATKOB.

3amucu, COOTBETCTBYIONIME MYHKTY 11, mpencraBieHs! He B IOJTHOM 00bEME HITH
OTCYTCTBYIOT.

u (UJn)
B pemienun nMeroTcs JIUIIHUE 3aUCH, HE BXOAIINE B pelleHne (BO3MOXKHO,
HEBEpHBIC), KOTOPBIC HE OT/ACIEHBI OT peIleHNs (He 3a4€pKHYTHI; HE
3aKJIIOUYEHBI B CKOOKH, PaAMKY H T.IL.).

n (MJIN)
B HEOOXOIMMBIX MaTEMAaTHIECKUX IPEOOPa30BAHMIX HIIH BEITUCICHUIX
JIOIYILEHBI OMINOKY, U (MIIM) B MaTEMaTHYECKUX NPeoOpa3oBaHMsIX/
BBIYUCIICHUSX MIPOITYIIEHBI IOTHYECKH Ba)kKHBIE IIIary.

u (W)
OtcytcTByeT myHKT [V, min B HEM fomyiieHa ommoKa (B TOM YUCIIE B 3alTUCH
CIMHHII U3MEPCHHUS BEIINIHHbI)

IIpencrasieHs! 3aNKMCH, COOTBETCTBYIOIINE OJHOMY U3 CIEAYIOIIUX CITy4aeB.
[pencTaBieHb! TONBKO MONOKEHUS U (GOPMYJIBI, BEIpaXatomine Gpu3nyecKue
3aKOHBI, IPUMEHEHHE KOTOPHIX HEOOXOIMMO /ISl PELICHUS TaHHOH 3a1aqn, 6e3
KaKUX-JTM00 peoOpa3oBaHMil ¢ MX UCIIOIb30BAaHUEM, HAIIPABICHHBIX Ha
pelIeHHe 3a/1a4H.

NI
B pemennn orcyrerByer OJIHA 13 ncxoaHbix Gopmyst, HeoOXoaumMast Uist
pelIeHNs JaHHOW 3a/1au¥l (MJIM YTBEP)KACHHE, JIeXKaIllee B OCHOBE PEIICHNUS ), HO
MIPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPEOOPa30BaHUsI C UMEIOIINMHUCS
(dopMysamy, HanpaBJeHHbIE HAa PELICHNE 3a/Ia4H.

NI
B OJTHOM u3 ncxomubIx GopMyI1, HeOGXOMMMBIX I PELIeHUs TaHHOH 3a1aun
(wnu B yTBEPXKICHUH, JISKAIIIEM B OCHOBE PEIICHHS), IOMyIIeHa OINOKa, HO
MIPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPEOOPa30BaHUsI C UMEIOIINMHUCS
(dopMynamu, HapaBJICHHBIE HA PELICHUE 33Ja91

Bce ciyuau pemienusi, KOTOpblE HE COOTBETCTBYIOT BBILIEYKAa3aHHBIM
KPUTEPHUSM BBICTABJICHHUS OIICHOK B 1, 2, 3 O6aura
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