® BOTAY MOLLI, 2017/18, 3akntounTenbHbli 3Tan, 9 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2017/18, 3aknoumTenbHbIM 3Tan, 9 Knacc

loHKa no rpadmKy pasHOCTU CKOpoCTeit

Tauky MoHuss MakkyuH 1 UuKO B 0UepeqHON pa3 COPEBHYIOTCS Ha OUCTAHLMM, CTAPTOBAB OAHO-
BpPEMEHHO C OHOJ IMHNUM. B uTOre, rocjie HanmpssKEHHOM 60pb0bI, MoHNMST MaKKyMH OKa3asics Ha
dbuHuite yepes 50 MUHYT TOC/Ie cTapTa, orepenys Ynko. Ha pucyHke npeacTaBiieH rpaduk 3aBucu-
MOCTHU Pa3HOCTU CKOpOCTeil AV Tauek OT BpeMeHU t.
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1. CKoibKO pas 3a rOHOUHbIN 3ae31 UMKO OOGTOHSII CBOEro collepHMKa? B Kakye MOMEHTHI 3TO
MIPOMCXOAUIIO?

2. Ha ckonbKo pasnmuaroTcsi CpeHue CKOPOCTU IBUKeHMS Tauek 3a 50 MuH?

3. Kaxkoii myTh npoexan MonHust MakkyuH 3a nepBbie 10 MUHYT TOHKM, e/ UMKO BCE 3TO BpeMs
exaJl Co CKopocThio 160 KkM/u?

®3 [Osa nopuwhs c rasom B Bakyyme

B BepTHKa/IbHOM UMIMHAPE HETIOIBVOKHO YAEPKMBAIOT BA TOHKUX MAaCCUBHBIX MOPIITHS : BEpXHUTT —
Maccovi m, HUSKHUI — Maccoit 2m. HUskHMiA MopIlieHb HaXOAUTCS Ha HeOO IbIIOoi BbIcOTe H OT AHA
IMIMHAPA, PaCCTOSHME MEXTY IMMOPIIHIMY paBHO L >> H. Bbillle u HUKe MOPITHEN BaKyyM, a MeKIy
HUMU cOfepsKUTCs Ta3. IIopIiHM OJHOBpeMeHHO OTITycKatoT. HUsKHMIE TTOpIieHb yITaa Ha JHO UMINH-
Ipa uepe3 BpeMms ¢ mocjie oTIyckaHusi. Ha Kakoii BpICOTe Haf, JHOM HAXOOWJICS BEPXHUIA TTOPIlEHb
B MOMEHT yAapa HMUKHEro O Ioi? YCKOopeHMe CBOOOMHOTO IaeHusT g, TPeHMs HeT, Maccoii rasa Io
CpaBHEHMIO C MACCOJ MOPIIHEN 1 M3MeHEeHMeM JaBjIeHNsI ra3a Py IBMKeHMUY ITIOPIIHE MOKHO IIpe-
HeOpeyb.
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3 Kynep npoueccopa

[Tpo1eccop nepcoHaabHOIO KOMIIBLIOTEPA MOKET BeCbMa CMJIbHO HarpeBaThes. [11s1 HOpMaabHOM pa-
60ThI Mpolieccopa Heob6XoauMa CUCTeMa OXJIaXKIeHUsT — KyJiep, COCTOSIIIMIT M3 paauaTopa U BeH-
TUIATOpa (CM. pUCyHOK). O603HAUMM TeMIlepaTypy mpoieccopa T¢, TeMrnepaTtypy paguaropa T, a
TeMIlepaTypy BO3yxa BHYTPU KOpITyca KOMIIbIOTEpa BOAJIM OT Impoueccopa Tp.

KonmnyecTBo TeruioTsl, repegasaeMoe 3a eAVMHUIYY BpEMEHU IIPOLLeCCOPOM PafuaTopy, NPOnopLu-
OHAJILHO pa3HOCTU ux Temrmepatyp (T¢c — Tr). AHATOTUYHO, paAMaTOp OTHAET B €IMHUILY BpeMeH!U
OKpY3KarolIei cpee KOJMUeCTBO TEIIOTHI, TPOIOpIMOHaIbHOe pa3sHocT (Tr —1p). KoadduiimeHTs!
MIPOTIOPIIMOHATILHOCTY B YKa3aHHBIX 3aBUCUMOCTSIX Pa3Hble, HO 062 OHYM 3aBUCSIT TOJIBKO OT reOMeT-
pUYECKUX pa3MepoB U KOHCTPYKLIMM Kyjepa.

TemmepaTypa mpoiieccopa mpu paboTe B HEKOTOpOM pexxume paBHa T = 54 °C. Ilpu atom T =
42°Cu Ty = 26 °C. OTOT Ipolieccop 3aMeHMU/I Ha IPYroit — C TervioBblie/ieHeM Ipy paboTe B TOM
ke pexxuMe B 1,5 pasa 6osblie, ocTaBUB IpeskHMUi Kynep. TemmepaTtypa Bosmyxa T B pe3yiabTaTe
yBenuumiiach Ha 2 °C. Onpenennrte TeMIiiepaTypy HOBOTO Ipolieccopa.

KoHTaKT, KoTopbIit 6apaxauT

OMNBITHBIN YYACTHUK SKCIIEPUMEHTATbHOTO Typa OJMMIIMAIbl COOMpPAsT 3J€KTPUUECKYIO IeMb, CO-
CTOSIIITYIO U3 Pe3UCTOopa, UaeaabHbIX BOJIbTMETpA U aMIepMeTpa, a TakkKe MCTOUYHMKA HAMTPSDKeHMS
U = 9 B c npeHe6pexXMo MaJIbiM BHYTPEHHUM COIIPOTUBIIEHEM. B OTHOM MecTe KOHTaKT MeXIy
MIPOBOJAMM «Oapax/uii», B pe3yIbTaTe Yero mokasaHus MpuoopoB ObLIM HecTabuabHbIMU. IIKOIb-
HMK pelllns MccaemoBaTh 9TOT Bompoc. ITpy noak/aoueHny BOJIbTMETpa TaK, KaK II0Ka3aHo Ha pu-
CYHKe CJIeBa, ero MoKa3aHMs B TeUeHye JOCTATOYHO JOJITOTO BpeMeH) HaOMIIeHsT U3MEHSUICh B
npenenax ot U; = 6,78 B o Us = 8,82 B. Ilpu apyrom nogk/at0UeHUN BOJIbTMeTpa (PUCYHOK CIipa-
Ba) MOKa3aHMSI aMIIepMeTpa B TeUeHMe JOCTATOYHO JOJTOro BpeMeHM HaOMoIeHS] MU3SMEHSITUCh B
npenenax or I; = 113 MA 1o I, = 147 MA. Onipenenure:

1. compoTuBeHMe pesucropa R;
2. Iuana3oH 3HauYeHM COMPOTUB/IeHMS «0apax/Iaiiero» KOHTaKTa;

3. nuamna3oHbI MTOKa3aHuit IpMOOPOB, eC/IN B IIEITN, CXeMa KOTOPOJi M300paskeHa Ha pUCyHKe 1, ma-
pasIeNibHO «6apaxJsiieMy» KOHTaKTy IPUCOeIUHUTD PE3UCTOP COMpOoTHUBaeHeM r = 30 OMm.

COI'[pOTI/IBJIeH]/IeM IIPpOBOAOB MOXXHO npeHe6peqb.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 2


https://botay.pro/olimpiady/mosh/2017-18-zakl-9/
https://botay.pro/olimpiady/mosh/2017-18-zakl-9/

® BOTAY MOLLI, 2017/18, 3akntounTenbHbli 3Tan, 9 knacc

o [/ o o U

) Cpeannss ckopoctb no rpadmky

MarepuasibHasl TOUKa HAUMHAET OBUTAaThCS MPSIMOJIMHENHO BAO0Mb Ocu OX. ABTOMaTU3MPOBAHHAS
SKCIePUMEHTaIbHAs YCTAHOBKA OUEHb TOUHO U3MepseT KOOPAMHATY TOUKU Uyepes3 Kakayo MUIIU-
CeKyH/Y U TlepefaéT 3T JaHHble KOMITbIoTepy 1Jist 00paboTku. KoMIboTep KaskAYyI0 MUUITUCEKYHTY
paccunThIBACT CPEHIOI0 IyTEBYI0 CKOPOCTh Vp TOUKM 33 BCE BpeMs, Ipollejiiee OT Havyaa JIBU-
JKeHMS 10 TeKYILero MOMeHTa, ¥ CTPOUT rpadyK 3aBUCUMOCTHU Vep OT BpeMeHH ¢ (CM. puc.). OmHaKo
B MOMEHT BpeMeHH ¢ty = 10 ¢ 3KCIepuMeHTallbHasg YCTAaHOBKA CJIOMaJiach U repecrasia nepenaBaTb
KOMIIbIOTEPY JaHHbIEe, & MaTepUaJibHas TOUYKa Npomoskana ABuUrathes. Onpenennte MakCMMaabHO
BO3MOYXHOE 3HaUeHMe BpeMeHN ¢, 10 KOTOPOTO YObIBAIOIINI yIacTOK rpadmka mocie 8 ¢ (IMyHKTUp-
Hasl IMHUST Ha PUCYHKE) MOT ObITh ITPSIMOJIMHENHBIM.
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3 Penka

Ien, 6abka, BHyuKa, JKyuka, MypKa 1 MbIIIKa-HOPYIIKA XOTST BBITSIHYTh PEIKy. Pemnka sIBisieTcs ofi-
HOPOAHBIM IIAPOM PaAMUyCcoOM I, Ha BepIIMHE KOTOPOTO PAaCIO0IOKeHbl MHOTOUMC/IEHHbIE TIPOYHbIE
HeBeCOMbIe IJIMHHBIE JIUCThS, 32 KOTOPbIE PENKY MOKHO BBITSITMBATh. Pernka morpykeHa B 3eMJII0
HaroJI0BMHY. VI3BeCTHO, UTO [IeJ] MOKET TSIHYTh C MaKCMMaJIbHOM cuioii F', 6abka — TSIHYTb BIIBOE
c1abee, BHYYKa — BIIBOe cyiabee 6abku, )Kyuka — BIBoe cyrabee BHYUKM, Mypka — BOBoe ciabee JKyu-
K1, @ MbIIIIKa-HOPYIIIKa — BABOe ciabee Mypku. KakoBa MaKCMMaabHO BO3MOSKHASI Macca pernku, ec-
JI U3BECTHO, UTO €€ yIaJIOCh BBITSIHYTh? Kak JO/IKHBI ObUIY Tepoy CKa3KM TSIHYTb TAKYI0 PErKy OJIst
TOrO, YTOOBI BCE JKe BBITIHYTH e€? CunTaiiTe, UTO perka yke co3pesia, e€ KOpelky OTCOX/IM, U OHA
Iep>KUTCS B TUIOTHO CJIeKaBIIEcsT 3eMJie TOJIbKO Gyiaromapst cCOGCTBeHHOMY Becy. [Ipy BHITATUBAHUM
penka He MOXeT BpallaThCs BOKPYT CBOEN OCU CUMMETPUN.
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AMnepMeTpbl B LIECTUYFONIbHUKE

CompoTHUBIIEHME KasKA0T0 U3 PE3UCTOPOB B I, CXeMa KOTOPOii n306pakeHa Ha pUCYHKe, OIMHAKO-
BO 1 paBHO 3 OM. HampsikeHye MeXK Iy ITOII0caMM 1ieaIbHOTO MCTOYHMKA paBHO 6 B. Bce ammnepmer-

pbI MaeaJbHbIE, B IEHTPE IIECTUYTO/JIbHMKA KOHTAKTa MEXAYy ITPpOBOAaMU HET. Hajigute nmokaszaHus
BCeX aMIIepMeETPOB.
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€3 Tenu or cron6os

Iy 1o ynuiie B COIHEUHbI NeHb, INKOJIbHUK YBUAEN POBHYIO TOPM30HTAIbHYIO IUIOIIAIKY, Ha KO-
TOPOJi CTOSIZIO MHOTO BepPTUKAIbHBIX IIMJIMHIAPUUECKMUX CTOJIO0B OIVHAKOBOI BBICOTHI, HO PA3HOTO
nuamMeTpa. [IIKOIbHMUK 3aMeTHII, YTO CTOI0BI Pa3HOTO AMaMeTpa OTOPAChIBAIOT «IIOJIHbIE» TEHM pa3-
HOJi OJIMHBI, HECMOTPS HA TO, UTO BCE OHU MMEKT OJMHAKOBYIO BbICOTY. OH IOHSJI: 3TO MPOUCXO-
IUT 13-3a TOTO, 4YTO COMHIlEe He SBISIeTCS TOYeUYHBIM MCTOYHMKOM CBETa, a MMeeT YIJIOBOJ pasmep
a ~ 0,5° ~ 0,01 pan. 3aMHTepeCcoBaBIINCh, IIKOJIbHUK CTaJl U3MEPSTh AMaMeTPhbl CTOJI00B d U IJIN-
HbI L UX TeHelt, a 3aTeM roctpow rpaduk 3aBucumoctu L(d) — 3ToT rpaduk MokasaH Ha pUCYHKe.
OmpenenuTe ¢ MOMOIIBIO 3TOTO rpaduKa BbICOTY CTOIOO0B.
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McTouHmk: MockoBCKas onnMMnuaga WKoabHUMKoB no ¢usnke, 2017/18, 3akntountensHbii atan, 9 knacc — ycnosusd (1), ycnosus
(2), pewenus (1), peweHus (2). 3apaum nepeHabpaHbl Ha botay.pro, pelweHns — No odULMANbHbIM.
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