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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2019/20, 3aknoumTenbHbIX 3Tan, 9 Knacc

CTyn HauMHaeT OoNpOKUAbIBATLCS

K rmagroMy ropm3oHTaaIbHOMY I0OJTy TPMOMTA TOHKASI (BBICOTOI IpuMepHO 1 ¢m) riaHka. Bacs ripu-
CTaBWJI K IVIAHKe CTYJI [IepeJHMMM HOXKKaMM, IIPUBSI3AJL K BepXHel TOUKe CIIMHKU CTy/1a BepEBKY U
C IIOMOIIIBIO0 AVMHAMOMeTPA BBISICHWII, UTO CTY/I HAUMHAET ONPOKUIbIBATHCS, KOTA K BepEBKe Iep-
MeHAMKY/ISPHO IUIaHKe NIPUKJIaJblBaeTCs TOPU30HTaNbHas cuna F; = 16 H. 3aTem oH M3MeHW 110-
JIOXKeHMe CTy/Ia, U Tellepb CTYyJI KacaeTcs IUIaHKM CBOMMU 3aJHUMU HOXXKaMu. B 3TOM cityuae MUHU-
MaJIbHO€ 3HaueHJe CUIIbl, IPUIOKeHHO ITepIIeHAVIKY/ISIPHO IIJIaHKe B TOPU30HTaJIbHOM Halpasiie-
HUM, HeOOXOIMMOIA 1711 OIIPOKUIBIBAHUS CTY/Ia, OKa3aaoch paBHO F, = 12 H. Paccrosinue mexmy
HOXXKaMM CTyJa (CM. PMCYHOK) PaBHO a = 42 cM. BbicoTa BepxHeil TOUKM CIIMHKM CTyJIa HaJl I10JI0M
paBHa H = 72 cM. MOXHO CUMTaTh, YTO 3Ta TOUKA HAXOAUTCS POBHO HaJ, IMHMeN 3aJHMUX HOXKeK. Ka-
KyI0 MMHMMAJIbHYIO CUTY F3 HY’KHO IIPWJIOKUTD K BEPEBKe, YTOOBI OIIPOKMHYTD CTYJI, €CIU K IIIaH-
Ke CTy/1 MPUCTaBIeH MpaBbIMU HOkKamu? CumTaiiTe, YTO YCKOpeHMe CBOOOIHOIO MafieHus paBHO
g = 10 m/c?. TIpaBas 1 7eBasi MOIOBUHKM CTY/Ia CUMMETPUYUHBL.

Py~ 134 H.

Pe3ncTop HauMHaeT NNaBUTLCA

[Tpm yBennMueHMN TOKA Yepes MPOBOJIOUHBIN pe3MCTOP OH HarpeBaeTcsl, [IpM 3TOM ero Temrieparypa
B 3aBMCUMOCTH OT MPOTEKAIIIEr0 TOKA M3MEHSETCS HeMMHENHO. [Ipy ManbIix TOKaX, COCTaBJISIO-
WUX AJ1 TUTIMYHBIX Pe3UCTOPOB BenuuHy nopsaka 10 MA, Temnepartypa pesucropa 1’ mpakTuyde-
CKM HEOTIMYMMa OT TeMIepaTypbl OKpyxXarliei cpensl Ty. [Ipy yBenuueHnu Toka 0 HEKOTOPOTO
MpenebHOTO 3HAYEHUS [ax PE3UCTOP OYEHb OBICTPO (ITOUTY MIHOBEHHO) HarpeBaeTcs 10 OYeHb
BBICOKOJ TeMIlepaTyphl U IIaBUTCS (CTOPaeT).

[IycTh conmpoTuB/IeHME HEKOTOPOTO pe3MCTopa MpyU KOMHATHOM TemmepaType M ToKe 1 MA paBHO
10 OMm. M3BeCcTHO, 4YTO 3HAUYEeHMe Mpeae/IbHOr0O TOKA JJIs 3TOr0 Pe3MCTopa PaBHO Imax = 1,35 A. Haii-
IUTe CONPOTUBJIEHME PE3UCTOPA U HAMIPSDKEHME HAa HEM MIPU TOKe, paBHOM 0,8 Iyax.-
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MO>KHO CUMTaTb, UTO 3aBUCUMOCTb COIIPOTUBIIEHMS pE3UCTOpa OT TeMIlepaTyphl auHeliHast: R(T') =
Ry (1+ (T —1Ty)), Ryp — cONPOTUBIIEHME Pe3UCTOpa IpU TemIiiepaType 1, c — HeU3BeCTHbII K03d-
dunyeHT. MOIHOCTD TEIIOOTAAYM MPOIOPIIMOHAIbHA PAa3HOCTY TEMIIEPATyp Pe3uCTopa U OKpPYy-
SKaIoIIeN cpeibl.

R~27,80M, U ~ 30B.

B3 Per6u

Per6u — 3T0 KOMaHgHas UTpa ¢ MIYOM. Llesib UTPhI — MIPUHECTY MY B 3aUETHOE T10JIe COTIePHMKA,
pacIioyioskeHHOe 3a JIMHMe BOPOT. UITPoK ¢ MSTYOM MOXKET OTJaTh Iepeaady JpyromMmy UTPOKY CBOeii
KOMaHbI, IPUUEM TIepefady Heslb3s e/aTh BIepén (TOMbKO BOOK Wiy Haszamd). UTpoky KOMaHIbI
COIepHMKA MMEIOT ITPaBO OCTAHOBUTD UIPOKaA C MsiuoM. Ha pucyHKe npectaBiieH (pparMeHT I0JIs C
Tpemsi peréuctamu: A 1 B — UTPOKM U3 OOHOM KoMaHbl, C' — UTPOK KOMaH/IbI colepHMKa. rpok
C BOT-BOT OCTaHOBUT UTPOKA A, ITOITOMY TOT JeJlaeT nepeaavy Urpoky B. UToObl caeaTh TOUHYIO
repegavy, UTPOK A MpeaBapuUTeIbHO IPUTOPMO3II, ¥ B MOMEHT 6pOCKa ero CKOPOCTh HarpaBjieHa
B CTOPOHY JIMHMM BOPOT U paBHa v = 2 M/C.

[TycTb CKOPOCTb UTPOKA B paBHa 8 M/C Mpu ABMUKEHUM T10 106071 TpaeKTopun. PacrmonoxkeHue urpo-
KOB A, B u C Ha 1ose, ToKa3aHHOe Ha PUCYHKe, COOTBETCTBYeT MOMEHTY 6pocKa.

3aveTHoe none CONEPHNKA
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1. C Kakoi MMHMMAJIbHOV CKOPOCThIO (OTHOCUTETHHO Ce0ST) TO/KEH OPOCUTD MSTU UTPOK A, UTOOBI
UTPOK B IPUHSII ITepenavy 1 qo6eskast 10 3a4ETHOTO MOJIsT COTIEPHMKA 32 MUHMMAIbHOE BpeMsi?

2. IIycTh UTPOK A 6pOCUIT MSIY C OTHOCUTEIBHOM CKOPOCTHIO 6 M/C. [IOKaskUTe, UTO MUHUMAJIbHOE
BPEMSI tin, 3@ KOTOPOE UTPOK B MOXKET 00eKaTh 10 3aUETHOTO T10JIST COTIEPHMKA, MTOTMaB MY
B ITpoliecce ABVKEHMSI, TOCTUTAETCS, ecu Mmocae 6pocka Urpoka A MsiU JIETUT MapaijiebHO
JIMHUY BOPOT.

3. Haitnute BpeMs tpin. YTBEPKIEHMEM U3 I1. 2) MOKHO IT0JIb30BaThCs 6€3 JoKa3aTelbCTBa.

1) wo™ ~ 8,2m/c; 3)tmin = 2,5 C.

min
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BoBa HauMHaeT pacyéTbl

BoBa ¢ mamnoit nmoexanu Ha mamHe 13 MockBbl B CaHKT-ITeTep6ypr. Ha Tpacce CKOpoOCTh MX aBTOMO-
6ust 6b11a He 60s1ee 110 kM/u, HO He MeHee 80 KM/4. OT cCKyKM BoBa pemnimi CHSITh BUIe0 Ha CMapT-
doH. B mosie cb€MKM IOITAJT IKUII, IBUTABIINIICS HEKOTOPOE BpeMsl 10 COCeIHe IMOoJIoce C TO ke
CKOPOCTbIO, UTO ¥ aBTOMOOWIb BoBMHOTO narsl. Y TyT BoBa 06Hapyku1, 4TO Ha IKpaHe ero Tenedo-
Ha paJuaibHbIe TTONepeurHbl Ha AYCcKe Kojeca mKkuma (bopma aucka rmoka3aHa Ha PUCYHKe HIDKe)
160 CTOAT HAa MecTe, MO0 MeIJIeHHO BPAIaloTCsl, coBepliasi He 6ojiee 0OJHOTO 060pOTa 32 BpeMs
okoso 10 c. [To3ke Ha CTOSTHKe 10 MapKMPOBKE Ha IOKPBIIIKe 000THABIIEro nx mKuiia, Bosa ompe-
Ienui ayuaMeTp ero Kosieca, Moayumwioch 72 ¢cM. BoBa 3HaeT, yTo ero cMapT(OH CHUMaeT BUEO C
yactoToit 30 KagpoB B ceKyHay. OH CUMTAET, UTO KaskKAbI KaJp MPeAcTaBiseT cC000i1 MTHOBEHHYIO
dororpaduio.

Boga rmogymaJi, 4To I10 MMEKIIMMCSI JaHHBIM OH MOXKET He IIPOCTO OIIpeae/InTb CKOPOCTDb v IPKUIIA B
TOT MOMEHT, KOT/1la OH ITIOPpaBHSJICA C MalIMHOM I1aribl, HO M YKa3aTb I'PAHMIBI MHTEPBAJIA Upin < U <
Umax, B IIpeaeax KOTOPOTIO JIEJKUT 3HaueHMe CKOPOCTH v.

1. Yemy MoOXeT ObITh paBHA CKOPOCTH v? JIOCTATOUHO OHOTO 3HAUEHMS.

2. OmnpenenuTe rpaHUIIbI MHTEPBANA Upin Y Umax BO3MOKHBIX CKOPOCTEIA.

v~ 97,6 km/u (ipun =2); 2)96,8 KM/U < v < 98,4 KM/U.

) Teub HaumHaet nputarueatbea

[IIpOKO M3BECTEH OIIBIT, KOTOPBII OOBIYHO HA3bIBAIOT «IIPUTSITUBAIOIIMECS TeHU». [IPOTSHKEHHDIN
MCTOUHMK CBETA OCBeIllaeT IBa MpeaMeTa, U TeHb OJJHOTO KaK Obl IIPUTATMBAETCS K TEHU IPYroro.
OMbBIT WITIOCTPUPYIOT puUc. 1 u puc. 2.
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Puc. 1: Jlamma ocBemiaeT JMHENKY U KHIDKKY. Ha cTeHe HaG/II0Ial0TCST TEHM.

Puc. 2: O61acTh «IMPpUTATUBAOIUXCS» TeHel. dparmMeHT dhoTorpaduy CMIbHO YBeJIMYEH.

PaccmMOTpuM yIIPOIEHHYIO CXeMY OITbITa, M300paskEHHYIO Ha puUC. 3. [IPOTSOKEHHDIV MCTOUHUK AB
OCBellaeT KHWKKY U JTMHeNKy. [lonepeuHblii pa3dmep UCTOUYHMKA paBeH D = 6 €M, OH PacCIIOI0XKeH
TaK, UTO OCeBasl JMHUS ¢ TIPOXOOUT Yepe3 cepenyuHy orpeska AB. PaccTossHus, 0603HaUeHHbIE HA
puc. 3, u3BeCTHbl, ¢ = 10 CM.

KHMKKa 1 JIMHEeKa OTCTOSIT OT OCEBOV JIMHUM ¢ Ha OOMHAKOBOe (HeM3BEeCTHOE) PacCTOsIHME d, KaK
CXeMaTUYHO MOKa3aHO Ha pUC. 4 (COOTHOLIEHUS MEXIY IIMHAMM M3MeHEeHbI [T yI00CTBa BOCIIPU-
satust). IIpy KakuxX 3HaUYeHUSX d Ha CTeHe MEeXIY 00/1aCThIO0 ITOJIHOM TeHM JIMHEKY U TIOJTHOM TeHU
KHIKKY OyZieT Hab/oaaThest 06/1acThb MoyTeHn? PaccMoTpuTe IBa Crydast.

1. Touku oTpeska AB M3My4aloT M30TPOITHO (pPaBHOMEPHO IO BCEM HaIIPaBIEHUSIM).

2. JIrob6ast TouKa MCTOYHMKA UCITYCKAET JIyUy CBeTa, COCTABJISIOININE C OCEBOI IMHMEN yToJ He 60-
Jiee, ueM «, Iipu 3Tom tg o = 0,15.

HpMMeanVIe. [TosHOJ TeHbIO Ha3bIBaeTCs 06/1acTh Ha CTeHe, B KOTOPYIO He IolagaeT HM OOMH JIyd CBeTa OT
VICTOUYHMKA.

Dd<1lcm; 2)d<7,5MM.

NcTouHmk: MoCKoBCKas onuMnuaga WKonbHUKOB no dusmke, 2019/20, 3aknounTenbHbli 3Tan, 9 Knacc — yCnoBUS, peLleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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