® BOTAY MOLL, 2020/21, 3akntouuTenbHbli 31an, 11 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

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

Ta3s Ha Konécukax

Ta3uk Ha KoJIECHKaxX ABVOKETCS MO JOXKOEM I10 TOPM30HTaIbHOM mopore. CyMMapHasi Macca Kalejlb
B eViHMIIe 00BbEMA paBHA p, @ UX CKOPOCTH BOIM3M ITOBEPXHOCTM 3€MJIM PaBHa u. [1011ab BEpXHETO
TOPU30HTAJILHOTO CeueHMs Ta3uKa paBHa S. B HyneBoii MOMeHT (¢ = () Ta3 IIyCTOl, ero Macca BMecTe
C KosiécaMu paBHa M, a CKOPOCTb paBHa vy (vg < u). Jlamee Besme CUJION TpeHUs KaueHUs U CUJIOi
COTIPOTUBIIEHMS BO3yXa MOXKHO ITpeHe6peyb.

A. IlycTh B AHe Tasa ecTb HeOObIIOE OTBepcTHe. [lokaeBast Boja, Iolagas B Ta3, CTeKaeT Ha JTHO,
pacrpeessieTcst o HeMy TOHKMM CJIO€M U BbITEKAET uepe3 oTBepcTre. MOKHO CUMTaTh, YTO Macca
BOZIbI B Ta3y IpeHeOpeXXMO Majia 10 CpaBHEHMIO C Maccoii Tasa.

A1) Kakoe paccTtosinue L TIpOIIET Ta3 4O OCTAHOBKM, €C/IM KAyl MaJaloT BepTUKAIbHO?

A2) Tlomyn BCTpeuHbIN (O Ta3UKa) BeTEP, TaK UYTO TOPU30HTAIbHASI COCTABJISIIONIAS CKOPOCTU Ka-
nesb BOIM3M 3eMJIM OKa3asiach paBHA w, a BepTUKa/lIbHast — paBHa u. Kakoe paccTtosinue Lo poiigeT
Ta3UK 40 OCTAHOBKM, €C/IM BpeMs IBVDKEHUSI paBHO t?

B. B 5T0i1 yacTy 3aaun CYUMTAETCS, UTO JbIPOK B Ta3MKe HET, BCSI ITOIaaiolias B Ta3 JOKIeBas Boaa
ocTaéTcs B HEM. 3a paccMaTpMBaeMoe BpeMsl BOJia He 3arojHSIeT Ta3 LeJIMKOM M He TepesiMBaeTCst
yepes 60pT. BeTpa HeT, CKOPOCTH Kallejib BepTUKaIbHa.

B1) OnpenenuTte 3aBUCMMOCTb CKOPOCTH Ta3a OT BpeMeHMU v(t) B 3TOM CJIydae.

B2) Eciiu Ta3 npoxonuT pacCcTosiHKE S K MOMEHTY, KOr4a Macca BOLbl B HEM CTAHOBUTCS paBHa Macce
Tasa M, TO Kakoe pacCTOsIHMe OH MPOMAET K MOMEHTY, KOrJla Macca BOAbl B HEM CTaHeT paBHa 3M?
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M306pasuTte xapakTepucTuky

B cxeme cnenjnasbHOrO MCTOYHMKA HATIPSKEHMS, TIOKA3aHHOM HA PUCYHKE, AUOAbI — UealbHble
(OTKPBIBAIOTCS TP OJIM3KOM K HYITIO HaTIpsbKeHMN), 3HaueHust /1C ¥ BHyTPEeHHETro COIPOTUBIIEHUS
paBHbI: £ = 1,5 Bur = 1,0 OM COOTBETCTBEHHO.
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N306pasuTe rpaduuecky 3aBucuMocTb i(U) (BAX uCTOUHMKA), T i — TOK, BO3HMUKAIOIIMIA IIPY 10 -
KJIIOYEHUM K UCTOUYHUKY Harpy3ku, a U — pa3HOCTb MOTEHIINAIOB BbIBOAOB A U B: U = 4 — ¢p.

I'paduxk 3aBucumocty I(U) — 1oMaHasi C OFHUM U3JI0MOM: 13 Touku (0; 1,5 A) B Touky (3,0 B; 0,5 A),
3aTeM B TOUKY (3,6 B; 0).
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B3 Toku uepes cexynay

B cxeme, 1OKa3aHHOV Ha PUCYHKe, KJIOU K M3HAYJIbHO PA30MKHYT, KOHAEHCATOP EMKOCThIO C' =
100 MK® 3apskeH, a KOHAEHCATOp €EMKOCThI0 3C' He 3apsikKeH, TOK B ey paBeH Hy/t. [Ipyrue ma-
pameTpsl cxembl paBHbl: R; = 10 MOM, Ry = 10 Om, £ = 12 B. BHyTpeHHUM COMPOTUBIEHUEM
MCTOUHMKA U COMPOTHUBIIEHMEM ITPOBOAOB MOKHO ITpeHeOpeyb.

Ry

K
"o
& J—C =

—— Y

T T &

— 3C

Kirou 3ambIkaT. OnipefeninTe TOKM i1 U ig, TEKYIINME Yepe3 pe3ucTopsl Ry U Ry COOTBETCTBEHHO,
yepes OHY CEKYH/IY ITOC/Ie 3aMbIKaHMS KJIova.

11 ~0,9 MKA, i9 = 0,68 MKA.

PaccmaTpuBas MOHETOUKY

Ha nHe cocyma myGMHOI h, 3aTIOTHEHHOTO JKMUIKOCTBIO C TIOKa3aTesieM IPeJIOMJIEHUS n, B TOUKE C
KoopauHatamu (0, h) (HammpaB/ieHNe Oceli TOKa3aHo Ha PUCYHKe) pacroaraeTcss MOHeTOuUKa S.
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Hab6niopaTenb BUAUT 1300pakeHre MOHETOUKM S B TOUKe C KOOpAMHATaMM (z, y). MHOXeCTBO 3Ha-
yeHuii (x, y) ISl pa3HbIX YIVIOB 3peHus n306paxkeHo Ha rpaduke. Mcmnonb3ys rpadumk, HaiianTe mo-
Ka3aTeJib MPeIOMIIEHUSI SKUIKOCTU n Y TIIyOuHYy cocyna h.
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n=1,33+005h=123440,05M.

B o«kanne

B aroit 3amade paccmaTpuBaeTcst 3pbeKkT yMeHbIIeHNsT TeMITepaTypbl KarljiM BOAbI BCJIEACTBIE VC-
TapeHusi C e€ MOBEePXHOCTY IPU OJIM3KMX K KOMHATHBIM JTaBJIeHUN U TeMIlepaType.

B omHOM 13 3KCIIepyMeHTOB 1apoobpa3Hasi Kariisi BOAbI PaAUyCOM IMOpsiiKa MAUIMMEeTPa YIepsKiu-
Basach CUIAMM MMOBEPXHOCTHOTO HATSI’)KEHMS HAa TOHKOM MOIMMEPHOI jiecke. 3aBUCUMOCTDb TeMIIe-
paTyphbl KaIuiy OT BpeMeHM U3Mepsiach C TOMOIIbIO BHICOKOTOYHOTO MH(PaKpacHOTO TeIIoBM30pa.
Bmanu ot Karum (Ha «6€CKOHEYHOCTI ») MTOAAE P>KUBAIVCh TTOCTOSTHHbIE 3HAUEHMST: TEMITePaTyphl Ty,
IaBJIE€HUST Po, M OTHOCUTEBHON BJIAXKHOCTY BO3AYXA (.. OOHAPYKMIOCH, YTO €C/IM B HaYaTbHbINA
MOMEHT TeMIlepaTypa Karum 6ply1a paBHA TeMIlepaType Ha 6eCKOHEYHOCTH T, TO 3aTEM B TeUEHME
KOPOTKOTO BpeMeHl OHa YMeHbIIaaach 10 3HaUeHUs T, — AT (AT nopsiika HeCKOJIbKUX I'PayCoB)
" Jajiee IJIUTeIbHOE BpeMsi OCTaBaach MOCTOSIHHOM. [IpeniaraeTcst onpenennThb BeIMUMHY pa3sHO-
ctu Teminepatyp AT, yuntbiBas nuddysuio rmapa oT Karim Ha 6@CKOHEYHOCTDb U TeIJIOBOJ MOTOK,
00yCJIOB/IEHHBIN PA3HOCTHIO TEMITEpATyp Karuii M Bo3ayxa Ha 6eckoHeuHocTH. KoHBek1meit 1 mepe-
nayveii Teruia 1o JiecKe TpejJiaraeTcs npeHe6peyb.

B cramoHapHOM pexxuMe B MIPOCTPAHCTBE BHE KaIlIM YCTaHABIMBAETCS paclipefiesieHe KOHIIeH-
Tpauuu napa n(r) u remmnepatypsl 7'(r). B cuny chepuueckoit cMMMeTpUM KOHLIEHTPALUS U TeMIle-
paTypa 3aBUCSIT TOJIBKO OT PACCTOSTHUSI [0 LIeHTPa Karuiu r U YIOBJIETBOPSIIOT YPaBHEHUSIM |

roe dN — KOIM4YecTBO MOJIEKYI Mapa, IPoXOoAsMX 3a BpeMs dt uepe3 MOBepxXHOCTb cdepbl paauny-
COM 7, KOHILIEHTpUYECKOI1 C Kare, d() — KOJIMYeCTBO TeMJia, IepeHOCMMOro 3a Bpems dt yepes I0-
BEPXHOCTD TOV ke cepbl; KoadduumeHTs q1ubddy3mn 1 TEIIONIPOBOTHOCTI D U k MOXHO CUYUTATD
MTOCTOSTHHBIMM. MajleHbKMMM CTPeIKaMM Ha PUCYHKe CMMBOIMYECKHM TTIOKa3aH MOTOK AN GYyHIMUpY-
IOLIMX MOJIEKYII I1apa.
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Mo, Too

A. Kospduumentsl auddysnn u TermnonpoBogHoOCcT! D U x, MOSIPHASI Macca fi,0, YAE/IbHas Tell-
JIOTa UCTIapeHust BOAbl L U paguycC Karuiu ry CYMTAIOTCS U3BECTHbIMU. Vi3MeHeHMe paguyca Karin
BCJIE[ICTBME MCTIAPEeHUSI MOXKHO CUMTATh He3HAUUTEbHBIM.

A1) TemnepaTypa y moBepxHoCTHM Kariu 1'(rg) 1 TeMrepaTypa Ha 6eCKOHeYHOCTH T, (CM. PUC.) U3-

BecTHBI. OIpenennTe TemIoBOi MOTOK e pacnpenenenue Temmnepartypsl 7'(r).
A2) VI3BeCTHBI KOHILIEHTpaLUyu rnapa: n(rg) U neo, OIpefenTe MacCy BOAbI, UCIIaPSIIOLIeNics C TI0BePX-

HOCTM KaIlJIX 3a Majioe BpeMs ¢.

A3) Ucnionb3ys pe3yabraThl IyHKTOB Al) u A2), BbIpa3uTe pa3HOCTh IJIOTHOCTEN Mapa y Karuiu 1 Ha
6eckoHeuyHOCTU Ap = p(r9) — pso U€PE3 Pa3HOCTD TemIepaTyp AT = T, — T'(ro).

B. OtHOmeHne KO3 bUIIVEHTOB TEIJIONPOBOTHOCTY 1 IUbdy31Un B YCIOBUSIX 3aJaUM yIOBIETBOPSI-

€T COOTHOIIIeHNIO:
R Up ) Cv Ps

)
D UHQO ,U’B

e vy,0 Y g — CPeHeKBaApaTUYHbIe CKOPOCTY MOJIEKY/I BOABI ¥ BO31yXa, cy = 2,5R — MOJISIpHas
TEeIJIOEMKOCTb BO3/TyXa IPU MOCTOSIHHOM 00bEMeE, py — IJIOTHOCTD Bo3myxa. OrpenennTe OTHOIIe-
Hue ko3 duumenTon rpu Temmepatype 300 K. IIpu pacuére mI0THOCTY JaB/IeHNMe BO3IyXa MOKHO
cunTath paBHbIM 10° [Ta. YHMBepcaibHas ra30Basi IIOCTOSIHHAS paBHa R = 8,3 [Ik/(Moiib-K), Moisp-
HbI€ MacCChl BOJbI M BO3JyXa: [i,0 = 18 I/MOJIb U fi5 = 29 I/MOJIb COOTBETCTBEHHO. Y6enurech B TOM,
YTO Mpu M3MeHeHUM TemnepaTypsl Ha 10 K oTHo1eHMe KO3DOUIMEeHTOB MeHsIeTC s He3HAUUTETbHO.

C. Ucnonb3yst rpaduK 3aBUCMMOCTY TUIOTHOCTY HACBIIIEHHOTO Mapa BOAbI OT TeMIIepaTypbl, Ipu-
BeIE€HHBIII Ha PUCYHKe HIKe, a TAKKe pe3yabTaThl, IOJTYUYeHHbIe B 4acTSIX A U B, onpenennTte Kak
MOXXHO TOYHEEe BeJIMUMHY Pa3HOCTU Temnepatyp AT, I CleAyolMX 3HaYeHUil mapaMeTpoB Ha
6eckoHeuHOCTH: Ti, = 27°C, v = 70 %. YmenbHas TIUIOTA MCIIAPEeHMS BOMIbI U TaBIeHe BO3IyXa
paBHbI: L = 2,4 - 105 [Ix/KT 1 po = 10° [1a COOTBETCTBEHHO.
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[Mpumeuanye. ITpy BHIIOTHEHMM 3aJaHMIT YaCTU A MOKET OKa3aThCs MOJIe3HOI popmyra:

fdr 1
2 a
@ B o | B HH,0 |
Al)%——47r/<;r0(TOO—T(r0)),T(r)—TOO—(TOO—T(TO))7, A2) m = 4w Drot (n(ro) —neo) N
A
K K
A3) Ap = — AT; — 103 ; AT =5+0,5K.
3)Ap= 75 AT; B) 5~ 0,657 10° 25 C) 5405

3 Noxoxe Ha cnauT-cucTemy

TeryioBast MalMHa KOMHATHOM CIUIUT-CUCTEMbI paboTaeT o o6paTHOMY KTy KapHo, Ipy aTOM
MOXXHO CUMTATh, UTO TeMIlepaTypa Ha «ropsuyeii» nu3orepMme 1MK/Ia paBHa TeMIlepaType B KOMHATe,
a Ha «XOJIOOHOJ» — TeMIlepaType Ha yauile. JleToM, Korma TeMIiepaTypa 3a OKHOM paBHa +27 °C,
CIUIUT-CUCTEMA, paboTasi B peXkuMe KOHAUIIMOHMPOBaHMS (KaK XOJIOAM/IbHbIN arperar), oI 1e psku-
BaeT B KOMHaTe TeMrepaTypy +17 °C 1 moTpebisieT OT 3/IeKTPOCeTH CpefHI0 MOITHOCTh N;. B Ha-
yajie 3MBbI, KOTZja TeMIlepaTypa Ha yaule omnyckaercs 1o —3 °C, B CIUIUT-CUCTeMe BKIKYaeTCs pe-
KM TEIUIOBOTO HACcoCa, ¥ OHA MOJANEePXXMBAeT B KOMHATE Ty JKe TeMIieparypy +17 °C, uTo u jeTom,
MOTPEO SIS CPEIHIO MOIIHOCTb No. MOXKHO CUMTATh, UTO TEIUIOBOI IMOTOK (Yepe3 OKHA U CTEHBbI)
MPOTIOPIMOHAIEH PA3HOCTY TeMIlepaTyp B KOMHATe M Ha y/ulle ¢ OAMHAKOBBIM KO3hduiirieHToM
MIPOIOPILMOHAIBHOCTH JIETOM U 3UMO¥. HaliiuTe OTHOILIIEHNE MOIIHOCTEN n = FQ, NoTpe6IIsieMbIX

1
CIUTUT-CUCTEMOV ITpU paboTe B Pa3HbIX peKMMaX.

N2 _y,
Ny

IMCK Ha pe3nHKax

Macca ropu3oHTaJIbHO PACIIOIOKEeHHOTO AMCKa, HACa)KeHHOI'0 Ha BePTUKAJIbHYI0 0Cb O (CM. pUCy-
HOK), paBHa m ¥ paBHOMEPHO pacIipeiesieHa I10 IpaHuLie AMCKAa — OKPY>KHOCTU paauycom R. B Tou-
Kax A u B, nexxauux Ha OGHOM AMaMeTpe 3aKpeIyieHbl pe3MHOBbIE HUTU KECTKOCTBIO k U 3k, Ipyrue
KOHIIbI HUTEN MPUCOEAMHEHDI K BEPTUKAIBbHON CTeHe. B Mo0keHUM paBHOBECUS OTpe30K AB pac-
ToJsiaraeTcs apasuiesbHO CTeHe, HUTY He IMPOBUCAIOT, HO 1 He Je(opMIUpPOBaHbl, PACCTOSTHIE MEXITY
HUMU PaBHO 2R.

3k

2R

= eQ

A. TIycTh IMCK MOXET BpalllaThCsl, HE MCIIbIThIBAsI TPEHMS, BOKPYT ocy. OIpeaenuTe repuom Majabix
Kosie6aHmit IycKa.

B. Ocb BpaiaeTcs Mo 4acoBOJi CTPeJIKe C JOCTAaTOUYHO OOJIbIION ITOCTOSIHHOM YIJIOBOV CKOPOCTBIO.
TpeHne Mexay OCbI0 U JUCKOM Cyxoe. MakCMMaJIbHbI/A MOMEHT CUJI TPEeHMS, EeMCTBYIOIUX Ha IUCK
paseH M, (Mo < kR?). CHauasa IMCK YAEePKUBAIOT B TIONIOKEHM PABHOBECHS, [IOTOM OTITyCKAIOT.
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B1) Yepes kakoe BpeMs IOCJ/Ie 3TOTO YIVIOBAsI CKOPOCTD AMCKA CTAaHET MaKCUMaIbHO?
B2) UeMmy paBHa MaKCHMMa/IbHas YIJIOBasi CKOPOCTD AMCKa?

B3) Kak M3MeHUTCS OTBET, €C/IU IMUCK OYAeT BpaIiaTbCsl TPOTUB YaCOBOV CTPETKM?
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) wnupen-meron

g HabmomeHus u GororpadmpoBaHMS ONTUYECKMX HEOJHOPOIHOCTEN B MPO3PayHbIX Cpeax ua-
CTO MPUMEHSIIOT UUIMPeH-MeTo[ (TeHeBOli MeTO[l), KOTOPbIii MOKeT ObITh peaiM30BaH IO CXeMe,
1300pakEHHOI HA PUCYHKe. [IBe TOHKMe JIMH3BI L1 U Lo pacroaraloTcs MmapauiesibHO IPYT APYTY,
TaK UTO UX OINTUYECKNME OCU COBMAaloT. B dhokyce omHO NMH3bBI, B T. F} HAXOAUTCS TOUEUHbIN MC-
TOYHMK cBeTa. B hoKaabHOI MIIOCKOCTY APYTOii IMH3BI (T. Fy) pacionaraeTcst HoXX @yKo — GOJbIIIOii
MIPSIMOYTOJIbHBIN HEITPO3pauHblit 3KpaH K C OCTPOIi KPOMKOJ, KOTOpast BLICTYIIaeT HaJl ypOBHEM OTI-
TUYECKOV OCM Ha HebGoJbIIoe paccTostHMe h. @oKaabHas IVIOCKOCTh 00BbEKTMBA (oToarnmapaTa CoB-
najgaet ¢ GOKaJbHOI IJIOCKOCTBIO IMH3BI Lo.

f o T o arh
LLJV T va_Z- KT

A. TlycTh MeXAy TMH3aMM pacrionaraeTcs (Kak TOKa3aHo Ha pPUCYHKe) MPpU3Ma C MajbIM ITPeToMIIsI-
IOIIMM YIJIOM ¢ U TIOKa3aTejaeM mnpeiomiieHus n. @OKycHOe pacCTOsIHME JMH3bI Lo PaBHO fo. [Ipn
KaKMX 3HaUeHusIX h Ha pororpadum HMUero He 6ymeT BUAHO?

B. IIpu3my 3aMeHSI0OT Ha IUIOCKO-Tapasyie/IbHYIO TIACTUHKY (CM. PUC. HUKE) TOMIIUHON d U BBICO-
Toit H (d < H), IoKasaTesb MpeJIOMJIeHNsI KOTOPOi IMHEITHO 3aBUCUT OT KOOPAMHATHI y: n(y) =

(6]
no (1 + %), 3HaueHUs ng U o (o < 1) CYUUTAIOTCI U3BECTHLIMUA.

Y

H
R O

’ 0 l |l. s K

[Tpu KakuX 3HAUEHUSIX h B 9TOM cTyuae Ha ¢poTorpadum HUUero He 6ygeT BUTHO?

C. [TpakTnYecKy peaan30oBaTh TOUEYHBI MCTOUHNK CBETA JOBOIBHO TPYAHO. OOBIYHO HAa ITyTH CBETA,
UIYIIEro OT MPOTSKEHHOTO MCTOUHMKA S (PUC. HUKe) pasMenianT auadparmy D — HeIpo3pavyHbIii
3KpaH C MaJIeHbKIM OTBepCTHeM aAuaMeTpoM d (d < f1, fo2).

h fa

D i h
@
K
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[Tpu KakMx 3HaUeHUSIX h Ha GoTorpadum onsiTh HUUYEro He OyIeT BUIHO, eCIU PAacCTOSTHME MeXIy
JIMH3aMU PaBHO fi + fo?

M h>en—1)fy; Byh> 02,

H

€D «Donapb Dapanes»

B donape ®apapest akkKyMy/IsITOp 3apsskaeTcs 6y1arogaps MoABYKHOMY MarHUTY, IePUOAVNIECKH ITPO-
JleTaroliemMy yepes KaTyIIKy MHIYKTUBHOCTH. UT0ObI (OoHApD 3apsiKalics, ero HY>KHO TPSICTU B PYKe,
YTOOBI MAaTHUT OBICTPO JIETAJI TYAA-CI0/Ia CKBO3b KaTYIIKY. Ha puc. HisKe moKasaHa yIIpoIéHHas cxe-
Ma ¢onaps. DIIC akkymyssaTopa paBHa £ = 3,6 B. KaTtyiika coctout 13 n = 3000 BUTKOB ITPOBOJIOKM,
€€ BHYTPEHHU paguyc UyTh OOJIbIIe paJuyca MarHUTa, MHAYKTUBHOCTb U aKTMBHOE COIIPOTHUBIIE-
Hue paBHbl: L = 0,1 TH 1 R = 50 OM COOTBeTCTBEHHO. [IaMeTp MUJINHIPUUYECKOTO MarHMUTa U ero
IJIVHA paBHBI: d = 15 MM U h = 23 MM. [IIMHa KaTyLIKY paBHa IJMHE Maruura h.

K
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[Tyctb oHAPH TPSCYT C YaCTOTOV v = 4 I'l. MarHuUT ABMKETCS B IUIACTUKOBO TPyOKe IIMHO H =
12,3 cM. [IJ1s1 O1I€HOK, KOTOPBIE TpeOyeTCsI CIe/IaTh B 9TO 3a/1a4e, ITpejiaraeTcsi CYMTaTh, YTO MAarHUT
B TPyOKe coBepIllaeT rapMOHMYecKye KonebaHus ¢ aMmiutynoi 0,5(H — h), Iuonsl — uaeanbHble,
BHYTpPEHHEee COMPOTUBJIEHME aKKYMYJISITOPA U IPOBOAOB MHOTO MEHbIIe COITPOTUBIIEHUS KaTYyIIKN
R.

A. Berunointe npubIsKEHHO MakcuMaibHyI0 DIC MHAYKIMKM M MakcuMasibHyio D[IC caMOMHIYK-
UMM B KaTyIike (110 MOAy/i0). HaiiguTe OTHOIIEHME STUX BeIVMUYMH. YOeOUTech, YTO OJHA U3 HUX
MHOTO 6OJIbIlIe IPYTOIA.

B. Kakoe mpuMepHO 41C/I0 pa3 MarHUT JTOJKEH IPOJIETETh CKBO3b KATYIIKY, YTOOBI B aKKYMYJISITOPE
HakoImmach sHeprus £ = 50 IIx?

C. OmpepennTe MpUOIMKEHHO OTHOIIIEHVE BpEMeHM 3apsiKY (TPSICKY) KO BpeMeHM paboThl 6e3 Tpsic-
KU, ecJiu IoTpebasieMast CBeTOAMOA0M OT aKKyMYJ/ISITOpa MOIITHOCTL paBHa P = 0,5 BT.

Boporta

MexaHy3M, IIPY ITOMOIIY KOTOPOTO IMTPOU3BOAMUTCS MOABEM OTKMIHBIX BOPOT rapaxa, m306pakeéH Ha
PUCYHKe HMKe, IpU 3TOM BOpoTa ABC HaxXoOSTCS B BEPTUKAIbHOM ITOJIOKeHUM (3aKPbIThI). [Ipu-
KJIaAbIBasi CUIIY K Py4YKe, pacIiojio)KeHHOM Y HMOKHETro Kpast BOPOT B T. A, MOXKHO TiepeBeCcTy BOpOTa B
TOPM3O0HTAJIbHOE TTOJIOKeHME (OTKPBITh). [Ipn mogbEMe BOpPOT posiuk C', 3aKpEIVIEHHbBIN Ha UX BEPX-
HeM Kpae, IBVDKETCS TT0 TOPU30HTAIbHBIM Hanpasasiiomum. BT. B (AB = BC = L) BOpoTa apHup-
HO COeIMHEHBI C KOPOMBICIIOM, KOTOPOE MOXEeT BpalllaThCsl BOKPYT HENMOABMKHON ocu O. Ha npyrom
KOHLIe KOPOMBICJIA HAXOUTCS TPy3 Maccol m = 25 Kr. BopoTa MOXXHO CUMTATh TOHKOW OGHOPOIHOM
IJIACTUHOJN Maccoit M = 30 Kr. Maccoil KOpoMbIC/Ia M POJIMKa, JI0OBIMM BUIAMU TPEHUSI, a TaKKe
JVHENHBIMY pa3MepaMy pojMKa M AMCKa MOKHO MpeHebpeub. Pa3Mepsbl, ykazaHHbIe HAa PUCYHKE,
paBHbI: L = 92 cM, h = 65 cM. B BepxHeM MoIokeHMM BOpPOTa PUKCUPYIOTCS 3alIENKOI.
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® BOTAY MOLL, 2020/21, 3akntouuTenbHbli 31an, 11 knacc

C @ '

I
(®]

A. A1) Kakyto cuty Fi, TepreHaIuKyIsIpHYI0 BOPOTaM, He06X0AMMO MTPUKIIAIbIBATh K PyUYKe, UTOObI
yIEepPKMBATh BOPOTA HEITOABVIKHO TPV TOPM30HTATIbHOM TOJIOKEHMM KOPOMbIC/Ia?

A2) Kakyo MmyuHuManbHyo (!) cuny Fy, Heo6XoaMMOo ITPUKIAIbIBATh K pydKe, UTOObI BOPOTa OCTaBa-
JIVCh HETIOABVOKHBIMMU ITPU TOPU30HTAIbHOM IMOJIOKEHUU KOPOMBbICIa?

B. IIycThb nipu OYeHb MeIJIEHHOM IMOAbEME BOPOT U3 HAUAJIbHOTO BEPTUKAIbHOTO MOJIOKEHUS B KO-
HEUHOEe TOPM30HTAIbHOE K PyYKe B KaskKAbI/i MOMEHT BpeMeHM ITPUKJIaIbIBA€TCSI MUHMMAaJIbHAsI He00-
xoaumas Ijis nogbeéma cuiia. Yemy paBHO MaKCMMaJIbHOE 3HaUeHUe Finax 9TOM MUHMMAIbHOM CUIbI?
VHaue roBopsi, KaKMX MMHMMAIbHBIX MYCKY/IbHBIX YCUJIVI TIOTPEOYET OT UeI0BeKa IMOgbEM BOPOT?

C. Eumi B BepxHeM IMOOKeHMM OTKPBITh 3aIETKy, TO BOPOTA HAUHYT JABUTATHCSI BHU3, 8 KOPOMBIC-
J10 — ToBopauuBaThcs. Onpenenyte CKOPOCTb Tpy3a B MOMEHT, KOTIa BOPOTa KOCHYTCS 3€MJIN.

V2(M —m)g

M- M-
g =) 994 H;  B) Fgy = L9

Al) Fy ~
) Fy NG 2

~23,6H; A2)F,~ = 25 H.

McToyHmk: MockoBCKas onnMMnuaaa WKonbHUKoB no dusnke, 2020/21, 3akntountensHbli 3tan, 11 knacc — ycnosus (1), ycnosus
(2), peweHus (1), pewenuns (2). 3agaum nepeHabpaHbl Ha botay.pro, peweHns — No opULMANBHBIM.
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