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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2020/21, or6opouHblii 3Tan, 11 knacc

3 VYrnosas ckopocTb BekTOpa CKOpOCTH

Kakoro MakcMaIbHOTO 3HaU€HMS JOCTUTAaeT B ITPoIlecce MOJAETa YIJIOBast CKOPOCThb BpallleHSs BeK-
TOpa CKOPOCTY Tejia, GPOIIEeHHOTO C Ha4aIbHOV CKOpocThio 10 M/c mof yriom 60°? YcKopeHue CBO-
6omHoro nagenus pasHo 10 m/c2. OTBeT BoIpasuTe B Paf,/C, OKPYIJIMTE 10 LIeJIOT0 YMcia.

Beapo ¢ Boaoii Ha Tpoce

MeTannnyeckoe BeApo B hopMe YCeUEHHOTO KOHYCa MMeeT BBICOTY h = 25 CM U 00BbEM (BMECTHU-
MocTb) V' = 12 1. IlycToe Beapo umeeT Maccy mgo = 1 Kr. Bepo mOTHOCTBIO 3aMTOTHUIN BOJIOM, COeiu -
HIWIV HEBECOMBIM HepaCTSIKMMbBIM TPOCOM, IIePeKMHYThIM uepes 6JI0K, C TPy30M Maccoit M = 5 KT, n
OTIyCcTU/IN. Bempo u rpy3 npuiiuin B aBokeHne. C KaKo¥ CMJTI0i BoJa IaBUT Ha IHO BeJipa Ipy ABYIKe -
HUM 3TO¥ cucteMbl? [IHO Bepa — KpyT pagnycom r = 10 cM. ATMocdepHoe JaBjieHe He YIUThIBATb.
TpeHueM, COMPOTMUBIIEHMEM BO3/TyXa ¥ Maccoii 6;0Kka rpeHe6peyb. [I1oTHOCTH Bofbl p = 1000 KI/M°,
yCKOpeHue cBOGOAHOrO nagenus g = 10 m/c2. OTBeT Bbipasute B H, OKpyIImTe [0 NecAThIX.

€3 Lupuxabnb u BnaxHocTb Bo3AyXa

Ivpukabiib, HATIOTHEHHBIM BOZOPOIOM, HAXOAUTCS B CYXOM BO3[IyXe, TeMIlepaTypa KOTOPOTro paB-
Ha 20°C u gasnenue 95,3 kI1a. 06béM aupyskabnsa paseH 31900 m3. MonsipHas Macca BO3ayxa paBHa
29 r/MOJb, YHUBEPCAJIbHAS ra30Basi oCTosIHHAs paBHa R = 8,31 JIxk/(Moiib-K). IIIOTHOCTD HaChIeH-
HOT'O BOJSIHOTO mapa rpu remneparype 20°C passa 0,017 kr/m>.

1. KakoBa nmogbéMHas cuiia, JeiCTBYIONIAs Ha AMPUKa6/Ib CO CTOPOHBI Bo3ayxa? OTBET BbIpasuTe
B KH, OKpyI/iuTe [0 1,e10ro Yncia.

2. Yemy 6bl7a 661 paBHA MOABEMHAST CUJIA TIPY OTHOCUTENIbHOI BIaXKHOCTU 70%, TO¥ Xe TeMIie-
paTtype u naiaeHumn? OTBeT BbIpasuTe B KH, OKpyminTe A0 LeJ10T0 Yncia.
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a MNpoBonoyHas KOHCTPYKLUUS C KNeMMOM

VI3 TpOBOJIOKY C OTHOPOIHBIM JIMHEIHBIM COIPOTHUB/IEHMEM M3TOTOBJ€HA KOHCTPYKIIMS, ITOKa3aH-
Has Ha pucyHKe. [me moyskHa pacrionaratbest KiiemMa C Ha ayre A B, 4TOObI COITPOTUBJIEHNE MEXKITY
kiemmamu A u C 6b110 HanbombMM? OTBET BbIpasuTe B efvHMUIIaX 1R, rme R — paauyc Kojblia, U
OKPYITIATE A0 COTHIX.

3apsaabl Ha uMdep6naTe yacos

K mndepbraTy 4acoB mpuKperyieHbl TOYeUHbIEe 3JIEKTPUYECKe 3apsiibl BeIMINHOMN q, 2q, 34, ..., 12q
(¢ > 0), KOTOpBIE PACIIOIIOKEHBI HA COOTBETCTBYIOLIMX YaCOBBIX Ae/IeHMIX, KaK IT0Ka3aHO Ha pUCYH-
Ke.

Kakoe BpeMs MOKa3bIBaIOT Yachl, B TOT MOMEHT, KOT/la YacoBas CTpejKa IMapasjieabHa ¥ COHapaB-
JieHa BEKTOPY HAIMIPSKEHHOCTY JIEKTPUUYECKOTO TOJISI, CO3JaHHOTO STUMU 3apsgaMy B LIEHTPe Ly-
depbnaTa? B kKauecTBe OTBeTa 3aIMMINNTE OTAEIBHO BAa YMC/Ia — YMCIO YyacoB (0T 1 mo 12) u uenoe
yciao MUHYT (oT 0 1o 59).

CronkHoBeHue pyT60nbHBIX MAYei

Ha ropusoHTaibHOI TUIOLMaKe Ha paccTosiHuM 60 M ApyT OT Apyra JjieskaT aBa QyTOOoNbHBIX Msya.
PsgmoM ¢ MsiuamMy CTOSIT IIKOJAbHMKY BoBa ¥ BaHs. B HEKOTOPBIT MOMEHT KakKIbllii U3 HUX yoapsieT
T0 JiexkaleMy Msiay. BoBa coob1iiaeT Msuy HauaabHYI0 CKOpocTh 30 M/c, HallpaB/IeHHYIO IO, YIJIOM
30° K TOpM30HTY, a BaHs coob11aeT MSI9y CKOPOCTb, HAITPaBIEHHYIO MTOJ, yIIoM 60° K ropn30HTY. O6a
Ms4a OBUTAJIMCh B OJHOIN MJIOCKOCTU U CTOJIKHYJIUCH B BOo3AyXe. COMpOTUBIEHNEM BO31yXa MOXKHO
npeHe6peyb.
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1. Kakyio HayaJIbHYI0 CKOPOCTb COOOIIIII cBoeMY Msiuy BaHsi? OTBeT BbIpasuTe B M/C i OKPYTJIUTE
JIO 11eJI0TO YMCTIa.

2. Yepes Kakoe BpeMs ITOC/IEe yaapa MM CTONMKHYIUCh? OTBET BbIPa3suUTe B CEKYHIAX U OKPYIJIUTE
JIO IeCSIThIX.

MpyxuHa Ha nnaHete Kopennus

B nanéxoii-ganékoii ralakTuke Ha raHete Kopemwmms maccoii 4,6 - 1024 xr u paguycom 5500 KM K
TOTOJIKY KOMHAThI TOfBellleHa MpykuHa ¢ Koadduimentom xkéctkoctu 20 H/m. Ha HIskHEM KOH-
1€ TIPYXMHBI BUCUT Ipy3 Maccoii 600 r. [paBuTauMoHHas MocTosHHas G = 6,67 - 10711 H-m?/kr?.
BpaiiieHue nisiaHeThI HE YUUTHIBAT.

1. Yemy paBHO yCKOpeHMe CBOOOTHOTO TajleHNsT Ha MTOBEPXHOCTY TIaHeThi? OTBET BhIpa3uTe B
M/c?, OKpYIJIUTE [0 [IeCATHIX.

2. Ha CKOJIbKO CAaHTUMMETPOB pacTSIHYyTa IIPYXKMHA I10[ AeiicTBreM rpys3a? OTBeT BbIpa3suTe B CM,
OKPYIJINTE 10 LIeJIOr0 YMciIa.

PacwmpurenbHbiit 6aK oTonneHus

YTo6bI 1M306€KaTh M3OBITOYHOIO JaBJIE€HMSI B OTOIIUTEIbHON CUCTEeMe, BOSHMUKAIOILETO B Pe3y/IbTaTe
paciiMpeHus BoJibl, B CUCTEMY OOABJSIIOT PaCIIMPUTENbHBIN 6aK. OH COCTOUT U3 LHUIMHAPA 00b-
€MoM V/, KOTOpBIN pa3gensieTcss TOHKOM CBOOOIHO IBVIKYIIENCS meperopoaKkoii Ha ase yactu. Of-
HY M3 3TUX YacTei HaIMlOJHSIOT CKaThiM Bo3ayxoM (Tp = 20°C) 1o maBaeHUS py, 3aHMMAsI IpU 3TOM
Bech 00bEM HIMHIpA. [Tocse 3TOro BTOPYIO YaCTh IIMIMHAPA COeIVHSIOT C OTOIMTEIbHOM CUCTEeMOI
npu Temrepartype 77 = Ty, TIOC/Ie Yero CUCTeMY HaMOMHSIOT BOMOM, MOKAa He JOCTUTAIOT aBIeHMs
p1 = 300 kIla u o6miero o6béma Boabl B cucteme 100 1. ITpu 3aBepiieHMn HaroaHeHMs 10% paciim-
pUTETbHOrO 6aka OKa3bIBAIOTCS 3aTTOIHEHHBIMY BOJOM. 3MMO¥ 13-3a OTAIUIMBAHUS BOJA B CHCTEME
paciupsieTcs Ha 1 %, B pe3y/bTaTe uero JaBjieHle MoJAHMMAaeTCs 10 po, a BO3IYX B pacliMpUTEIbHOM
6ake mporpeBaetcs 1o T = 40°C.

1. Haiimute Hava/sbHOE JaBjeHMe BO3IyXa po B pacmupureabHoM 6ake. OTBeT BbipasuTe B Klla,
OKPYIJINTE 10 LIeJIOr0 YMCiIa.

2. Haiigute HauMeHbIINIi 06bEM 6aka V', UTOOBI JOIIOTHUTEIbHOE JaBjieHue Ap = ps —pi, BO3HU-
Karolllee B pe3y/IbTaTe paciiMpeHus Boabl, He mpeBbiiano 50 k[1a. OTBeT BrIpasuTe B IUTPAX,
OKPYIJIUTE 10 AEeCAThIX.

MeAHbIii NPOBOA NEPEMEHHOrO CeYeHUs

Ha pucyHKe mpeacTaBieH MeAHbIl IIPOBOJ, C lepeMeHHbIM ceueHreM. OH COepsKUT UUAUHApUYIe-
CKUit yyacTok (1) ¢ ;maMeTpoM ceueHus D, = 2 MM ¥ UMAMHAPUIECKMI yIaCcTOK (2) ¢ AMaMeTpoM
ceueHUst Dy = 1 MM, COeIMHEHHBIE IPYT C IPYTOM ITPOMEXKYTOUHBIM Y4aCTKOM KOHMUECKOM (hOpPMBbI.
Yepes ma”HHBI IPOBOJI, IPOTEKAET TOK, PABHOMEPHO pacIipeae/é HHbI 10 TI000MY IOTIePEYHOMY Ce-
YeHUI0 TTpoBoa. HampsbkeHMe Ha KOHIIAX yJ4acTKa AJMHONM L = 2 M, yKa3aHHOTO Ha pUCYHKe, paBHO
10 MB. Haiigute cKOpOCTH YIIOPSIOUYEHHOTO ABVIKEHMSI CBOOOIHBIX JIEKTPOHOB B yUacTKe IPOBOa
(1). KoHueHTpaLusi cBOGOAHBIX 3/IEKTPOHOB B Meau 8,49 - 1028 m~3. YaenbHOe cOnpoTUBIeHe Me-
o 1,75 - 1078 Om-M. 3apsp 1eKTpoHa 1o MOy paseH 1,6 - 10719 Kin. OTBeT BhIpasute B MM/C,
OKPYITIUTE A0 OeCITUTBICSUHBIX!
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_L/ (2)

Pa3néT ABYX 3apsKeHHbIX LAPUKOB

B KocMoce Boaiu OT BCex APYTUX Tel HAaXOOSTCS ABa MeTa/l/InyecKux mapuka maccamu 0,2 kr u 0,3 Kr.
OTU ApUKU UMEIOT eKTpuueckue 3apsaabl 2 MKKa 1 3 MKK COOTBETCTBEHHO U CBSI3aHbI HEBECO-
MOJi HepaCTSIKMMOI HUTBIO AIMHOM 2 M. HUTB n3ganeka rnepexxuraroT ¢ TIOMOLIbI0 JIa3epa, M IapuKu
HAUMHAIOT pasieTaTbes. KoahGpuumeHT MponopuuoHanbHOCTH B 3aKoHe Kynona k = 9107 H-m%/Kn2.
IlaByieHMeM JIa3epHOTO M3TyUYeHMsI HA HUTb ITIpeHeOpeyb.

1. Hajigure cKopoCTb 1apyuKka Mmaccoi 0,2 Kr, KOToa OHM pas3jIeTITCs Ha OUeHb OO0JIbIIOe PaCcCTOsI-
Hue. OTBeT BbIpa3uTe B CM/C ¥ OKPYIJIUTE [0 11eJI0T0 YMCa.

2. Haiigute ckopocTh mapuka Maccoii 0,3 Kr, Korma OHM pasJIeTsITCS Ha OUeHb O0JIbIIIoe pacCTosI-
Hue. OTBeT BbIpa3uTe B CM/C U OKPYIJIUTE [0 11eJI0T0 YMCa.

BbicTpeiilee ABMKEHUE MEXAY TOUYKAMM

Mexxy ABYMST TOUKaMM JIBVKETCSI 110 TIPSIMOA TeJI0 TaKMM 00pa30oM, UTO, BHIXOIS U3 OJHO TOUKM C
HYJIeBOJ HaUaJIbHOV CKOPOCTHIO, B KOHEUHOJ TOYKe OHO MMeeT CKOPOCTh TOXKe paBHYIO Hy/0. [Ipn
3TOM OHO MOSKET JBUTAThCS W/IM YCKOPEHHO C IIOCTOSTHHBIM 10 MOZYJIIO yCKOpeHueM a = 0,1 m/c? uim
paBHOMEpPHO. M3BeCTHO, UTO MOJTHOE BpeMsI IBMKEHMS TeJla OT OAHON TOYKU IO APYroii 0Kasajioch
MUHUMAaIbHBIM. PaccTosiHMe Mexkay Toukamu paBHO 10 m.

1. CKOMBKO CEeKYH/I TEJI0 ABUTAJIOCh paBHOMepHO? OTBET OKPYIVIMTE A0 1eJI0TO YMciIa.

2. B TeueHMe KaKOro BpeMeHM CKOpPOCTb Tesia Bo3pacTtana? OTBeT BbIpa3uTe B CEKYHAAX, OKPYT-
JIUTE [0 11eJIOT0 YMciIa.

3. B TeueHMe KaKOTO BpeMeHM CKOPOCTh Tejla yMeHblanachb? OTBeT BbIpa3uTe B CEKYH/IaX, OKPYT-
JIUTE J0 11eJIOr0 YMciIa.

CaHKM C rpy30M Ha necke

C HeKOTOPO¥ TOPM30HTAIBHOM CUIION F 110 IbAY (TPeHMs HeT) TIAHYT I'PY>KEHbIe flepeBSIHHbIE CAHKMU,
KOTOpbIE ABVIKYTCS ¢ yckopeHueM 1 m/c?. Eciu ¢ Takoii ke CUJIOoi TSHYTh 9TU Xe CaHKu 6e3 rpysa,
OHM IOBUKYTCA € ycKopeHueM 3 M/c2. C KaKMM 110 MOLY/II0 YCKOPeHMeM OYIYT ABUTAThCS STU CAHKM C
IPy30M BIIBOE OOJIbIIIE T MaCChI ITOA, AEVICTBMEM TaKOJ K€ TOPU30HTAIbHO CUJIbI, €CJIV OHM C Pa3TOHY
Bbexajy Ha yYacTOK JIba, TOChITTAHHOTO TTeCOUKOM, U KO3 duiineHT TpeHus cTaa paBHbIM p = 0,17
OTBeT BbIpasuTe B M/C2, OKPYIIATE [0 JeCATHIX.
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€I Knp asyx umknos

Pabounm TesroM IBYX TEIUIOBBIX MAIlH, pab0TAIIMX 10 IIMK/IaM, M300paskEHHBIM Ha PUCYHKE, SIB-
JISIeTCSI OMHOATOMHbI MleaTbHbIN ra3. BenmunHbl 00b€Ma 1 TaBIeHMs Ha 9TOM rpaduKe B yCTOBHBIX
enMHUIIAX.

1. Yemy paBen KIIJI «cuHero» nykna? OTBeT BbIpa3uTe B IMIPOIEHTAX, OKPYIJIATE O JeCSThIX.

2. Yemy paseH KIIJI «kpacHOTrO» Iirkiaa? OTBET BbIpa3UTE B MPOLEHTAX, OKPYIVIUTE A0 AECSATHIX.

$X) Decatb pesucropos u Tpu amnepmetpa

Llerb COCTOUT U3 JeCATU OAMHAKOBBIX Pe3MCTOPOB, COMTPOTHUBIIeHNE KOTOPBIX paBHO 3 KOM, Measb-
HOJi 6aTapeiiky ¢ HanmpspkeHneM 48 B 1 Tpéx maeanbHbIX aMIIEPMETPOB.

1. Yro nokasbiBaeT 1epBbiii amriepmMeTp? OTBET BbIpasuTe B MA, OKPYIJIUTE 10 L1eJI0r0 YMCa.

2. Uro nokaspIBaeT aMIiepMeTp I1oJ HoMepom Tpu? OTBeT BbIpa3uTe B MA, OKPYIJIUTE 0 1eJI0r0
yucna.
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ED) Kone6atenbHblit KOHTYp: MaKCMManbHbIi TOK

VimeanbHbIl KOe6aTeNbHbBIN KOHTYP COCTOUT U3 KOHAEHcaTopa éMKOCThI0 C' = 10 MK® 1 KaTyIIKA
UHOYKTUBHOCTBIO L. = 0,2 T'H. B HEKOTOpbBI/i MOMEHT BpeMeHM HaIlpsi’KeHMe Ha KoOHAeHcaTope U =
1 B, a ToK uepe3 kaTymiky / = 10 MA.

KakoB MakcMaIbHBIN TOK Imax B 3TOM KOHTYpe? OTBeT BbIpasuTe B MA, OKPYIJIUTE 10 1[eJIOTO YNCIIa.

McTouHmk: MockoBckas onMMnuana WkonbHUMkoB no dusmke, 2020/21, otbopouHsbiii 3tan, 11 knacc — ycnosus (1), ycnosus (2),
ycnosus (3), pewenus (1), pewenns (2), pewenns (3). 3apauv nepeHabpaHbl Ha botay.pro, peleHns — no obdULMaNbHbIM.
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