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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2017/18, 3aknouutenbHbi 3tan, 10 Knacc

TapakaH Ha rno6yce

1o MOBepXHOCTU CTOSILIETO HEeTOABIKHO HeGObIIOTO IKOIBHOTO I10byca paguycoM R = 9 cm Oe-
SKUT MaJeHbKMI TapaKaH C MOCTOSIHHOM M0 MOJYJII0 CKOpOCThIO V' = 3 cm/c. Ilo OTHOIIEHMIO K pas-
MeTKe I7100yca ero CKOpoCTb BCe BpeMsI HalpaB/ieHa Ha ceBepo-BOCTOK. KaKoBO M0 MOAYIIO YCKO-
peHue TapakaHa B TOT MOMEHT, KOTJlJa OH HacTylaeT Ha KPy>KOueK, COOTBETCTBYIOIMIA IMOJI0KEHUIO
Cankr-Tletep6ypra (p = 60° ceBepHOIi mMpoThI)? [7T06YC He BpaliaeTcs.

V2 /5
a="F15" 1,58 cm/c?.

BepéBka Ha BpaLLAOLWLEMCS LWKUBE

Yepes miepiuaBblii IMIMHAPUIECKUIA IKUB PAANyCcOM R C TOPU30HTAIbHOM OChIO BpallleHus Oblia
repeKkMHyTa IIMHHAs HeBecoMasl M HepacTsoKMMasi BepeBKa, K KOHIIAaM KOTOPOJi TPUKpPeTIeHbI Ipy-
3bI MaccaMu m ¥ 5m. [IIKUB, MPUBOAMMBIN B ABMKEHME JIEKTPOMOTOPOM, PABHOMEPHO BpaIliaics
C YIJIOBOJ¥ CKOPOCTBIO w, ¥ IPY3bI BMUCEIM HA OMHOM YPOBHE, He CMelIasiCh 110 BepTUKain. B MoMeHT
BpeMeHM ¢ = () HaIIpaBJIeHNe BpalleHMsl K1Ba ObICTPO M3MEHMIOCH Ha ITPOTUBOTIONOKHOE.

1. Kakyio MOIIHOCTb pa3BUBaJ 3JIEKTPOMOTOP O CMeHbI HaIllpaBJieH!sT BpallleHusI IK1Ba?

2. C KakKMMM MO0 MOJY/II0 YCKOPEHUSIMM Cpa3y Mocjie CMeHbl HallpaBjieHys BpallleHs JBUTATUCh
Ipy3bI?

3. Kak Mozy/in yCKOpeHMi TPy30B 3aBUCEIM OT BpeMEeHM T0Cie CMeHbI HallpaBAeHUsT BpalleHusI
IIKMBa?

[IpuMeuaHne: OTHOLIEHNE MOAY/IEN CUJT HATSIXKEHMS JIETKOM BEPEBKYM 110 Pa3HbIe€ CTOPOHBI OT IIKMBA 3aBUCUT
TOJIBKO OT KO3 duieHTa TpeHNUsI MEeKAY IKMBOM U BEPEBKOIA.
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1) N =4mgRw; 2)a= Swht 3WR.
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) ras B cocyne ¢ TpeHnem nopuns

B umnmHapuyeckoMm cocyze € miola b0 OCHOBAHUS S HAXOOUTCS v MOJIE UIeaTbHOTO OAHOATOM-
HOTO ra3a, OT/IeJIEHHOTO OT OKPY’KaroIeii cpeabl HeBeCOMbIM MopIrHeM. KosdduiieHT TpeHMs MeK-
Iy TIOPIIIHEM ¥ CTEHKaMM COCYy/la paBeH y. B HauajbHOM COCTOSTHUM Ta3 uMeeT 06beM V), TemIiepa-
Typy 1o ¥ OaBjeHMe, paBHOe JABJIEHMIO OKpysKatolel cpenpl. [Ipy MenjieHHOM HarpeBaHUM rasa
MOpLIeHb HAUMHAeT CMeNaThCs, KOTAa TeMIlepaTypa ra3a BospacraeT 10 3HaueHusd 1,27;. [Tocie go-
CTVKEHUST TeMIlepaTypbl 27 HarpeB MPeKpaliaioT, U ra3 OCTbIBAET [0 MCXOAHON TeMIiepaTypsl 1.
Harigute
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1. KoHeuHbII 06beM rasa;
2. KOJIMYECTBO TEIUIOThI, KOTOpPOe ObLIIO IMOABEIEHO K ra3y B IIPOIIeCCe ero HarpeBaHus;

3. MOAYJb CUJIbI peaKLViM, AeCTBYIOIEN CO CTOPOHBI CTEHOK COCY/ia Ha MOPILEHb.

DV = ZVO; 2) AQ = 2,3VRTy; 3)N =

02poS _ 0,2vRTyS
Vou

DKBUBaNEHTHbIN UCTOYHUK MeXXay A u B

B anekTprueckoii 1enu, cxema KOTOpo¥i n3o6pakeHa Ha pUCYHKe, COITPOTUBIIEHNS TTIOCTOSTHHBIX pe-
3UCTOPOB HE U3BECTHbI, @ COMPOTUBIIEHME TIEPEMEHHOIO PE3UCTOPA MOXKET U3MEHSThCS B IIUPO-
KOM [yMaria3oHe — OT HYJISI IO 3HAUYEHUI, 3HAUMTEIbHO MPEBOCXOASIINX COTIPOTUBIIEHUST IPYTUX
pe3ucTopoB. batapeiika uaeanbHasa. Mexxay KOHTakTamu A U B CHaudasa MOAKIIOYA0T UAeaabHbIi
BOJIBTMETP, KOTOPBIN HE TOJIBKO M3MepseT HanpsbkeHue (HalpsbKeHMe XO0JIOCTOro X04a), HO U T0-
KasbIBaeT ero MoyisipHOCTb. 3aTeM BOJBTMETP OTK/IIOUAIOT U MOAK/IIOUAIOT BMECTO HEro uaeaabHbIin
aMIiepMeTp, U3MePSIOIINIA CUITy TOKA (TOK KOPOTKOTO 3aMbIKaHMSI) U MTOKAa3bIBAIOILIVIA €ro Halpas-
JieHue. Takue ke M3MepeHus IIPOBOIAIT IIPU PA3HbIX 3HAUEHUSIX COTIPOTUBIIEHNS TIEPEMEHHOI0 pe-
3MCTOpa — OT OYeHb MaJIeHbKUX [0 OYeHb O60/IbIINX. B pesynbraTe n3mepeHuit 06HapyKMUI0Ch, YTO
3HAUYeHMS HATIPSIKeHUIA XOIOCTOTO X0OAa JieskaT B MHTepBase oT —2 B 1o +4 B, a 3HaueHMs TOKa KO-
POTKOTO 3aMbIKaHMs OT —30 MA 10 +15 MA. IIpu 3TOM OTpuULIaTeNbHBIM TOKaM COOTBETCTBYIOT OT-
pullaTeabHbIe HATIPSDKEHMS, a TTOJIOKUTEIbHBIM — MOJIOKUTEeNbHbIe. OTIpeeinTe Mo 3TUM JaHHBIM
COTPOTHUBIIEHUS r U R pPe3UCTOPOB U HampsikeHue Uy 6aTapeiikiu.

R = 200 Om, r = 100 Om, Uy = 6 B.
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) 3apsxenHble ky6ukM noa, yrnom

JIBa OIMHAKOBBIX ITPOBOISIINX KybuKa ¢ 06111ei1 ocbio OO’ pacIionoskeHbl TaKMM 06pa3oMm, 4To pebpa
AD u A'D’ cocTaBsIIOT yroi /4 IPyT C APYrOM (CM. PUCYHOK). HiskHeMy 1 BepxHeMy KyO6uKam co-
0011IeHbI 3apsiibl +3¢g U —g COOTBETCTBEHHO, IIPY 3TOM Pa3HOCTh MOTEHIIMAIOB KyOMKOB paBHa Ay.
Ky6uKM coeAVHSIOT TOHKUM ITPOBOAHUKOM.
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1. Kaxoii 3apsii 1 B KaKOM HallpaBjieHUM IIpOTeveT 110 3TOMY ITPOBOAHUKY?
2. Kakoe KonnuecTBO TEIUIOTHI IIPY 3TOM BBIIEIUTCS?

3. Uemy OymeT paBHa Pa3HOCTb MOTEHI[MAIOB KYOMKOB, €CJIM UX 3aPSIAUTh, COOOIIMB MM 3apsIIbl
+qu —q?

Ay

1) 3apsiz +2¢ IPOTEUET ¢ HUKHEro KyouKka Ha BepxHuit; 2) Q = qAgp; 3) Ay = -
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3 CmaszanHbiii nponennep

Ha dororpadun, coenaHHoii Kamepoii MOOMUIbHOTO TejaedoHa, IpeacTaBIeH Bpallaloluiics MIpo-
nesiiep camoseTta. HabmomaeMblit a¢dekT «cmasbiBaHMSI» M300paskeHMsT 00yC/IOBJIEH CITOCOO0M 006-
pPabOTKM CBETOBOI'O IIOTOKA MaTpulieit porokamepsl. Bo Bpems cpabaTbiBaHMs oTOKaMepbl MaTpu-
11a «3aXBaThIBAE€T» HE BCIO CHMMAEMYIO CLIEeHY IeIMKOM OJJTHOBPEMEHHO, a ITPOUCXOUT OUEeHb ObICT-
poe Io3TalmHoe CKaHMpOBaHMe Kaipa B HallpaBIeHNM cjieBa HalpaBo (C TOUKM 3peHus gotorpada).
B pesynbrare B maMsiTh (hOTOKaMePhI ITOC/I€A0BATEIbHO MOMAAAI0T Y3KMe BePTUKATIbHbIE <ITOJTOCKU»
1300paske s, IPUUYEM «JIMHMUS CKaHMPOBAHMST» IBUKETCS C IIOCTOSIHHOM CKOPOCTHIO.

1. B Kakom HampaBJieHMM BpaliaeTcs Iporiesyiep ¢ TOUKM 3peHus ¢potorpada?
2. CKOIBKO JIoTIacTel y nporesiaepa?

3. OueHure, CKOIbKO 060POTOB B CeKyH[y JejlaeT IpoIesulep, ey MPoLecc MOayuyeHus: BCero
1300pakeHNMs 3aHsI 1/8 CeKyHAbI?

1) IpOTMB 4acoBOI CTPeNnKK; 2) TpU JomacTu; 3) nmpumepHo (15 + 1) 060pOTOB B CEKYHAY.
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Pacnap, yacTuubl Ha TpM, 3aTeM Ha ABe

Perucrpupytoinas anmapaTtypa yCTaHOBU/IA MTOJIOKEHUS 3eMeHTapHbIX yactuil A, B, C u D B HeKO-
TOPBIi MOMEHT, a TaKXKe UX MepeMelleHus 3a BpeMs 7, CUMTasl C 3TOTO MOMeHTa (lepeMelleHuns
[OKa3aHbl Ha pUCYHKe oTpe3kamm). Maccol yactul, C' u D oguHaKoBbl. bolzia BpicKazaHa gorazka,
YTO 3TU YaCTULLbI TTOSIBUWIMCH IIPU pacnaje OqHOM eIMHCTBEHHON YaCTUIIbI, M UTO OHA CHavyasa pac-
rajach Ha TPY YaCTUIIbI, @ 3aTeM OHA 3 TPEX 06pa30BaBIIMXCS YACTUII paciajach Ha JBe YaCTUIIbI.
YcTaHOBUTE, BepHA JIM 3Ta TUIIOTEe3a, U eCJin [a, TO OIpeAennTe, yepe3 Kakoe BpeMs Iocjie IepBoro
pacriaja mpom30IIén BTopoii pacnan? CuMraiiTe, YTO YaCTHUIIBI ABVIKYTCSI CBOOOTHO.
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['MmoTe3a BepHa; BTOPO¥ pacnaj MpOou30MIEN M03Xe MepBOro Ha BpeMs 27.

€3 Bpycok Ha knuHe ¢ TpeHnem

Kimnu maccoii M = 250 T ¢ ymioM « = 30° pu OCHOBaHUM MOKOUTCS Ha IVIaAKOV TOPU3OHTATbHOI
rockocTy. Ha KivH momoxkmiy 6pycok maccoi m = 100 T ¥ yaapom CoOOIIMIN eMy HEKOTOPYIO CKO-
POCTb, HAIIPABJIEHHYIO BBEPX BII0JIb HAKJIOHHOW MOBEPXHOCTU KiaMHA. HaliauTte, kKakoe KOJIMYECTBO
TeIUIOTHI () BBIIEINIIOCh B pe3yabTaTe TpeHMs 6pycKa O KAMH, ecy U3BEeCTHO, YTO MaKCHMMaIbHas
BBICOTA, HA KOTOPYIO MOTHSIICS GPYCOK OT CBOEro HayajbHOTrOo MoyiokeHust, h = 20 cm. Koadduim-
eHT TpeHMsl 6pycKa 0 HAKJIOHHYIO TIOBEPXHOCTh KAMHA i = 0,6. YCKOpeHue CBOOOIHOTO TaieHus
IIpUMUTE paBHBIM g = 10 m/c?.

Uy
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pumgh ctg a

Q= m ~ 0,17 Ix.
1+ i sina (sina + pcos «)

€D Norok Ténnoro Bosayxa Haa NNOWAAKOI

Ha ropu3oHTa/JIbHOM y4dacTKe 1oJst Bacs ouncTuit OT UncToro 6eoro cHera IIoIiaAKy ¢ pa3Mepamu
1 Mmx 1 M. Ilon iyuaMy BeCEHHETO COTHIIA YepHasi 3eMJIS IIPOTpeBaeTCs M HarpeBaeT PacIlOOKeHHbIN
HaJ Heil Bo3ayX. TernsoBast MOIIHOCTD, IOJIydyaemasi BO3yXOM OT IUIOIaaKku, pasHa W = 0,3 KBT —
ITOCKOJIbKY COJTHITE 3MMO¥ HaXOAMTCSI JOBOJIBHO HM3KO HaJ TOPM30HTOM. B 6e3BeTPEHHYIO U CYXYIO
IIorofy Ipu Temieparype Bosayxa Ty = 273 K u gaBjneHun Bo3sje oBepxHocTy e p = 10° Ia
CTO/IO TETUIOrO BO3ayxa, MOMHMMAIOMINMIACS Hak, TUIOMAIKO, MMeeT Ha BpIcOTe h = 10 M TemIepa-
typy T} = 275 K 1 nonepeudnoe ceuenne, paHoe S = 2 M?. Temmeparypa OKpy;KalolLlero Bo3ayxa He
3aBMCUT OT BBICOTHI U paBHa Tp. MongpHad Macca Bo3ayxa p = 29 I/MOJb, ero MOJISIpHas Terjaioem-
KOCTb I TIOCTOSIHHOM [IaBJIeHUY PaBHA ¢, = TR/2.

1. OueHure, C KakKO¥ CKOPOCTHIO MTOJAHMMAETCSI ITOTOK BO3Jyxa Ha BBICOTE h, €C/iy IPOLeCC yKe
YCTaHOBUJICSA?

2. OueHuTe, HA KAKyIO BBICOTY MOIHSJICS ObI TEIUIbIN BO3MIYX, €C/IM ObI OTCYTCTBOBAJI TEIVIOOOMEH
MEXITY TeIJIBIM BO3TyXOM M OKPYKAIOIIYM €ro XOJI0IHbIM BO3TyXOM?

IMpumeuane. CripaBemyiuBa NpuUbIsKeHHast popmyria: A(%) = W.
2 W TRAT
Du=————~006m/c; 2)h~—— ~200M.
) 7Sp (Tl — To) ) 2”9

CBeToAMOAHaA rMpAAHAA

CeToavongHas TMPJISIHAA COCTOUT U3 1 aPaJIJIeJIbHO MOAK/IIOUEHHBIX BETBE, B KKIYIO U3 KOTOPBIX
BXOIUT m TOC/AeI0BATENbHO COeIMHEHHBIX CBETOAMUONOB (CM. CxeMy Ha pucyHke 1). I[Ipu noaxito-
YeHWY TAKO¥ IMPJSHABI K MICTOYHMKY TTOCTOSTHHOTO HAIIPSIKEHMS 4acTO MCIIONb3YIOT CTAOMIM3aToOP
CUJTBI TOKA (M300paskEH Ha cxeMe KPYKKOM CO CTPEJIKOJ, TOMEeIEHHBIM BHYTPb MPSIMOYTOJTbHUKA).
BonbpramnepHas XxapakTepucTHUKa CTabuamM3aTopa ImpeAcTaBaeHa Ha puUcyHke 2. BonbrammnepHas xa-
paKTepUCTUKA OJHOTO CBETOIMO/A ITOKa3aHa Ha PUCYHKe 3. Pabounii y4aCcTOK XapaKTepPUCTUKM CBe-
TOAMOMA PACHOJIaraeTcss MeXAy TOUYKaMu A 1 B: Ipy MEeHbIINX CWIaX TOKA U3TydyeHNe CBeTOAMOaa
He3aMeTHO JIJis I71a3, a Py O0IbIINX — CBETOAMO/, MOXKET CTOPETb.

U, Q1
0 & e
Puc. 1
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[TycTh B HallleM PacIOpPSDKEHUM €CTb MHOTO CBETOAMOMOB MIJisT COOPKM TUMPISHIBI, GIOK MUTAHUS
60JIBIII0N MOIITHOCTY, 06eCIIeurBalOIIMii ITOCTOSTHHOE HanpsbkeHne Uy = 14,9 B, a Takke ctabunmsa-
TOp TOKa.

1. OmpenenuTe Ayana3oH pabounx TOKOB M HATIPSKEHMIA [AJ1sI TUPJISTHIbI, COCTOSIIIE 13 1 BETBEIA,
B KaKIYIO 113 KOTOPBIX BKIIOUEHO M CBETOAMOAOB. UeMy MOXKET GbITh paBHO m, €CJIV TUPJISTHIA
paboTaeT HOpMaJIbHO?

2. TlocTpoiiTe BoMbTaMIIEPHYIO XapaKTePUCTUKY J1Jis 610Ka MUTAaHUS C TTOC/IeIoBaTeNIbHO IMPUCO-
eIVHEHHBIM K HEMY CTaOMIM3aTOPOM.

3. Ompemenute m ¥ n OJIS TUPJASIHABI, KOTOpasi 00ecreynBaeT MaKCMMaIbHYI0 CYMMAapHYIO SIp-
KOCTb CBeUYEHMSI CBETOAMOA0B. CuMTaiTe SpKOCTh IMPOIMOPIMOHAIbHON 37IEKTPUUECKOM MOII -
HOCTU, ITIOTPe6IIsIeMOJi CBETOIMOIAMNA.

4. Haigute m ¥ n OJISI TUPASHOBI C MakCUMaibHbIM KII/I.

1) 10n < I < 30n (MA), 3,1m < U < 3,5m (B); HopmanbHasi paboTta Bo3mMoxkHa mipu 1 < m < 4;
2) rpaduk BAX MCTOYHMKA CO CTAOGMIM3aTOPOM — JIOMaHas: TOUTH TOPU3OHTAIbHBIN yUaCTOK Ha
ypoBHe =~ 90 MA 1o U ~ 13,4 B, 3aTem ObICTpbIii criaf, g0 Hyms ipu Uy = 14,9 B;  3) makcumaabHast
CyMMapHas IpKOCTb Ipu m = n = 4;  4) makcumanbHblil KII ipyu m = 4, n = 2.

McToyHmk: MocKoBCKas onnMnuaaa WKoNbHUKOB no dusnke, 2017/18, 3akntountensHbli 3tan, 10 knacc — ycnosus (1), ycnosus
(2), peweHus (1), pewenuns (2). 3agaum nepeHabpaHbl Ha botay.pro, peweHns — No opULMANBHBIM.
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