O/IMMNUALA WKOJ/IbHUKOB «MOKOPU BOPOBbLEBbI NOPbI» no ®USUKE
3AK/TIOYUTE/IbHbIN (PUHA/IbHDBIN) 3TAN 2020 roaa

BUJNET Ne 04 (11 Knacc, YenabuHCK): BO3MOXKHbIe pelleHUusa U Kputepum

Kpurepun oueHuBanmsi:

JJ1s BONIPOCOB:
Ectb oTnenbHbIe IpaBuiIbHBIE cOOOpakeHust — 1 6aJ.
OTBeT B LIENOM IMpPaBWJIEH, HO COJAEPKHUT CYIIECTBEHHbIE HETOYHOCTH, WM CYIIECTBEHHO
HEMOJIOH, WM OTCYTCTBYeT OOOCHOBaHME (Ul BOIPOCOB, B KOTOPBIX HEOOXOAUMO
obocHOBaHue) — 2 GaJjia.
OTBeT npaBuJICH, HO MIPUCYTCTBYIOT MEJIKHWE HETOUHOCTH, UM OTBET HEJOCTATOUYHO MOJIOH, WIH
OTCYTCTBYET JI0CTaTOYHOE 000CHOBaHUE (J11 BOIPOCOB, B KOTOPHIX HEOOXOMMO 000CHOBAHHE)
— 3 6aJuia.
OTBeT MOJIHOCTHIO MPAaBWIbHBIN, HO HEIOCTATOYHO OOOCHOBAHHBIN (11 BOIIPOCOB, B KOTOPBIX
HE00X0aMMO 000CHOBaHME) — 4 DaJLIa.
[IpaBuUIBbHBIN, TOJHBIN 1 0OOCHOBAHHBINM OTBET — S5 6aJI10B (MAKCHMAJILHAS OII€HKA).

s 3apay:
EcTh oTaensHbIe npaBuiibHbIE cooOpakenus — 1-2 6aJuia.
EcTpb yacTh HEOOXOAUMBIX VISl pEIICHUSI COOOpaKEHUM, pelICHUE HE 3aKOHUEHO UJTU COJCPIKUT
cepbe3Hble omuoku — 3-4 GaJuia.
[IpucyrcTByeT OOJbIIasi YacTh HEOOXOAMMBIX [UISI PEHICHHS COOOPaKEHUH, MPABHILHO
3anMcaHa 4acTh HEOOXOAUMBIX COOTHOIIEHUH, pelleHne He 3aKOHYEHO WM COJAEPKUT OMIMOKH
— 5-7 6ay10B.
[IpucyTCTBYIOT BCe HEOOXOAMMBIE ISl PEHICHHUsS] COOOpa)KEeHUs, MPAaBUIBHO 3alHCAHbI MOYTH
BCE HEOOXOIUMBIE IJisi PEIICHUs] MCXOIHBIC YPAaBHEHHUS, HO PEIICHHWE HE 3aKOHYECHO WU
cojiepkuT omnoku — 8-10 6asJ10B.
[IpucyTcTByIOT BCE HEOOXOIMMBIE Uil PELIEHUS COOOPaKEHMsI, MPABUIBHO 3alMCaHbl BCE
HEOOXOIUMBIE [UJISl PELICHUS HCXOJHBbIE YpPaBHEHHUS, PEIICHHE BBICTPOSCHO TMPABUIBHO C
(bU3NIECKOl U TOrMYeCKON TOUKH 3pEHHs], HO COJEPKUT omuoOku — 11-14 6annoB.
[IpuCcyTCTBYIOT BCE€ HEOOXOAMMBIE ISl PEIICHUS COOOpa)KeHUs, MPABUIHHO 3aMUCAHBl BCE
HEOOXOJUMBIC IS PEIICHHUs] HWCXOJHBIE YpaBHEHUs, PEIIEHHWE BBICTPOCHO TIPABUIBHO C
(bu3MUecKoil U JOTHYECKOW TOYKH 3pPEHHS, HO COIEPKUT OJIHY-IBE MEIKHE HETOYHOCTH, HE
MO3BOJIMBILIME TIOJYYUTh MPABUIBHBIN OTBET, WU TMPABUIBHOE PEHICHHE C HEAOCTAaTOYHBIM
000CHOBaHHEM CYIIECTBEHHBIX HCIIOIb30BAHHBIX PE3yNbTaToB — 15-17 6anJioB.
[IpaBunbHOE OOOCHOBaHHOE pEIICHHE C BEPHBIM AHATUTUYECKUM OTBETOM, HO MEJIKOU
HETOYHOCTBIO MPU MOTYYSCHHH YUCICHHOTO OTBETA, THOO MPABUIBHOE PEIICHHE C IPABUILHBIMU
OTBETAaMHU C HEIOCTATOYHBIM OOOCHOBAaHHUEM OJIHOTO W3 HCIIOJB30BAHHBIX PE3YyNbTaToB (U3
qrcia He KITIOUEBBIX JUISl pelleHHs], HO Heo0XoauMbIX) — 18-19 6anoB.
[Tonnoe, mpaBuiabHOE, OOOCHOBAHHOE pEUIEHHE C MpaBWIbHBIMU OTBeTamMu — 20 0ajioB
(MaKcMMaJIbHAS OLICHKA).

3ananmue 1:
Bomnpoc: [Ipu BBINOJHEHUN KAaKUX YCIOBUM TBEPIOE TEIO MOXKET HAXOAUTHCS B COCTOSIHUU MOKOS
MOJ ACMCTBUEM TPEX CHUJI, IMHUU AEHUCTBUS KOTOPBIX HE MapaJlIeIbHbI?

OtBer: YcioBUS paBHOBECHS TBEPAOrO Tella TPeOYIOT paBEHCTBA HYIIIO BEKTOPHON CYyMMBI BCEX
IIPWJIOKEHHBIX K TEIY CUJI U CYMMBl MOMEHTOB 3THUX CHIL: ZFi =0, ZMi =0. dnst coydas Tpex
i i
HEeNapayuleJIbHBIX CWI, JIMHUM JAEWCTBHUS KOTOPBIX JIEKAaT B OJHOM IIJIOCKOCTH, IOCIIEIHEE
TpeOOBaHME MOXHO cJelaTh OoJiee HarsJAHBIM: €CIU BbIOpaTh Ul IOACYETa MOMEHTOB OCb,
IIPOXOJAIIYIO0 YEPE3 TOUKY NEPECEUEHUS JIMHUNA EHCTBUSA JBYX CHJI, TO MOMEHTBI STOW Maphl CHUI
paBHBI HYJIO, U IOATOMY JOJDKEH OBITh PaBeH HYJII0 U MOMEHT TPETheH CHJIbI, U TIO3TOMY €€ JIMHUS
JENCTBUSA JOJDKHA MPOXOANUTD Uepe3 Ty ke Touky! MTak, B 3TOM ciydyae JIMHUM IEHCTBUS BCEX TPEX
CHWJI JIOJKHBI TIEpeceKaThCs B OJIHOM TOUKeE.



3agaua: «["aHTenb» U3 JIETKOTO >KECTKOTO CTEPXKHS M JBYX MACCHUBHBIX MAJIEHBKHX IIIapUKOB
OJIMHAKOBOTO pajanyca TMOJOXKIIA B TJIAAKYIO MOTYC(hHEepHIecKyIO

«iMKyy». JlnmHa cTepkHS B /2 pa3 GoIbIIe pagmyca SMKH.
Okazanoch, YTO TaHTENb HAXOAUTCS B PAaBHOBECHH, €CIIH DaIHyc,
IPOBE/ICHHBIA K MEPBOMY Imapuky, cocrtaBimsier yron «=30° ¢
BEpTUKAIBIO. HallTH OTHOLIEHUE MAaCC IAPUKOB.

Pemenne: Ha cTepkeHb C IIapuKamMu JE€HCTBYIOT CHJIBI HOPMAJbHOW PEAKIUH TTOBEPXHOCTH
«IMKW». SICHO, UTO JIMHUU UX NCUCTBUS — PAINyChl CEepbl, 1 OHU
MEePECEKAIOTCS B LIEHTpe chepruiecKoit moBepxHOCcTH (Touka O). B
pONU TpeThel CHJIBI 3/IeCh BBICTYIIAET PABHOJCHCTBYIOIAS CHII
TSDKECTH IApUKOB. Ee ToUKa MPHIIOKEHHsI — IICHTP Macc, a JIMHUS
ee JIeHCTBUS BepTHKAIbHA U (KaK CJIEIyeT U3 OTBETa Ha BOIPOC)
npoxoauT yepe3 Touky O. Takum o0pa3om, IEHTP MacC raHTEIH
m,__ |CB|

m, |CA|

MCKAY JUTHHOM CTCPIKHA U paJluyCOM ITO3BOJIACT OMPCACIIUTL YIroJl IIpU BEPIIHNHE OB TPECYTr'OJIbHUKE

— touka C. 3Hauwr, Kpome Ttoro, coornourenue

OAB: 3T0 paBHOOEAPCHHBIN TPEYTOJILHUK C OCHOBAaHHEM B /2 pa3 0oJibliie OOKOBOH CTOPOHBI, U OH

T
ABJICTCA NPAMOYT'OJIBHBIM, a YTJIBI IIPU OCHOBAHWHW PABHBI Z . U3 TCOPEMEBI CUHYCOB IIOJIY4YUM, YTO

|OC| - |OC| |OC|
_1OC1 BCl=sin(z/2—a) 2% —cos@)- 1O
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IIO3TOMY

m
OTBET: — =ctg(a) =+/3.

mZ
Hpumelmuue: MozxHo pelmaTtb 3Ty 3aAa4y U «TPAAULUOHHBIM» CHOCO6OM — 3alliCaB YpaBHCHUC
MOMCHTOB JIA CHJI, HeﬁCTBYIOHIHX Ha HIapyuKW, HO B 3TOM CJIydac TOXKE YI[O6HGG CUUTaTh MOMCHTHI
OTHOCHUTEIBHO TOYKH O.

3ananmue 2:

Bomnpoc: [Inarpamma mporecca ¢ UaealbHBIM T'a30M IepeceKaeT OMCCEKTPUCY
KOOpJAMHATHOTO KBajpanta P—V moa yrimom 75° k 3TOM OMccekTpHce, Kak
nmoka3aHo Ha pucyHke. [lomydaer mnm oTmaeT ras TEIUIO B 3TOM Mpolecce B
OKPECTHOCTH 3TOM TOUKU?

OtBer: Jlmarpamma mporecca B JaHHOW TOYKE HAKJIOHEHa K OCH OOBEMOB IO/ YIJIOM
180°-(75°+45)°=60°, mosToMy Ha A3TOH JUarpaMMme CBSI3b MajbIX HPUPALICHUN JOaBIEHUS U

o0bema ® ~—1g (GOO)ﬂ :—\/5_3ﬁ . KonmraecTBO TEmioThI isi Maloro y4acrtka JuarpaMMebl
0 0 0
IPOIIEcca C OTHOATOMHBIM HJICATbHBIM ra30M
N
R~ pdV += 6(pV)——péV+—V&)—p° l5v, 3@\/] 375 ) v <o0.

Wrak, ra3z ornaer temno. SICHO, 4TO IS ,Z[ByXElTOMHOFO U TPEXaTOMHOTO ra3oB A&Q TeMm OoJee
OyZeT OTpUIIATEIbHBIM.

3amava: Ha pucynke mnpeacraBmeHa [P —V -guarpamma mporecca A
HaJl WACAIbHBIM OJHOATOMHBIM Ta30M, HEKOTOpPOE KOJHUYECTBO
KOTOPOTO SIBISIETCS PabOYMM TEJIOM TEIUIOBOM MamuHbL. B 3TOM
[MKIIE pacHIMpeHHe Tra3a MPOMCXOAUT anuadbatwuecku. JlaBmeHue 3
raza B Touke 2 Ha N% Oosbine ero AaBiacHUsA B ToUke 1, a 06beM B .

touke 3 —Ha K% Gonbure oobema B Touke 1. M3BecTHO, uTo N M K .

v




cBs3anbl cootHomenneM: N/ K =8/3. Haiitu KITJT nukna.

Pemenne: HerpyaHo 3aMeTHTB, YTO ra3 MONydYaeT TEIUIO TOJIBKO B mporecce 1-2, a oTmaer —
3 3

TOJIBKO B nporecce 3-1. [Toatomy Q,=0Q,= > (P, — PV, = 5 np,v;, a

Qc_y 5k_3

Qy =—1Q4; :g p,(V; -V)) :g kp,V,. Cnenosarensro, KITJ] nukna 7=1— 0. -8

OtBer: 77:1_% :g =375%.

3aganue 3:
Bonpoc: Kakue  ¢Qu3uyeckwe MpoIecChl  CIOCOOCTBYIOT ~ TOMY, 4YTO  IIPOBOJAMMOCTH
MOJTYTIPOBOTHUKOBOTO JIMO/IA CYIIECTBEHHO 3aBUCHUT OT MOJISPHOCTH MPHJIOKEHHOTO HAPSHKEHUS?

OtBer: TUNUYHBINA NOTYIPOBOAHUKOBBIN MO/ COCTOUT U3 ABYX CJIOEB MOJIYIPOBOAHUKA C PA3HBIM
TUIIOM TIPOBOJAMMOCTH — Yy OXHOTO N (B poJIM CBOOOJHBIX HOCHUTENEH 3apsiia BBICTYIMAIOT
OTPHUIATEIIEHO 3apsHKEHHBIC 3JICKTPOHBI), a Y APYroro — P («IBIPOYHBIN»: Y aTOMOB €0 CTPYKTYPHI
€CTh HE3aHSATHIE JIEKTPOHHBIE COCTOSHUS — «BAKAHCHUU» - TaK YTO AJIEKTPOHBI COCEAHHX aTOMOB
NEPEXOAST B 3TH COCTOSHUS IMOJI IEHCTBHEM BHEIITHETO MO, M ATOT IMPOIIECC PACCMaTPUBAIOT KaK
JBUKCHHUC TIOJOXKHUTEILHO 3apsDKEHHOM «IBIPKM» B TPOTHBOIMOJIOXKHYIO [0 OTHOIICHHIO K
HAIPAaBIICHUIO TIEPEMEIICHUI CBS3aHHBIX AJIEKTPOHOB CTOPOHY). B 30HE KOHTakTa MarepuaioB 3a
cuer nudQy3un AIEKTPOHOB U IBIPOK Yepe3 TPaHUIly HEUTPAJIbHBIX MATEPHAJIOB BO3ZHHKAIOT J[BA
CJIOs1, CoJIeprKalllie OTPUIATENbHBIN U MOJOKUTENbHBIN 3apsaa (obnacts pn-nepexona). [lome stoi
CHCTEMBI 3apsi/I0B OcTaHaBIuBaeT MU ¢y3uro. [Ipu MosSBICHNN BHEITHETO YIEKTPHUIECKOTO TOJIST €T0
neiictBue cnocobctByeT nuddy3un (30Ha Pn-mepexofa paclIupsieTcs) WU MOAABISET ee
(cyxkaercs). IloaTomy mpu pa3sHON MOJSIPHOCTH TPHIIOKEHHOTO HANpPSHKEHUS JIMOO HPEMsSTCTBYET
MPOTEKAHUIO TOKA (IPHUYEM STOT PEXKUM MOJIIEPKUBACTCS MPHU YBETUYCHUH BHEIIHETO MOJsl BIUIOTh
0 Tpo0Os TONYNPOBOJAHHUKA, KOT/Ia KOHIEHTpAalMs CBOOOAHBIX HOCHTENEH 3apsiaa pe3Ko
YBEJIMYUBAECTCS ), TMOO ITOMOTaeT.

3agaya: B cxeme, Noka3aHHOM Ha PHUCYHKE cjeBa, OUOX / He SBISETCS HICAIBHBIM — €ro
BOJIbTAMIIEpHAsl XapAaKTEPUCTHKA MOKa3aHa Ha PHUCYHKE CIpaBa. B HEKOTOpPHII MOMEHT BPEMEHH,
KOTJa TOK B KaTyIlIKe OblLJ paBeH HYJIO, KIIOY 3aMKHyau. HaliTu cuiy Toka, KOTOphIi OyAeT Teub
yepe3 Ppe3UCTOp CIYCTS JOCTaTOYHO Oo0ibiioil mpomexyTok BpemeHu. OJIC U BHyTpeHHee
COIIPOTUBJICHUEC UCTOYHUKA PaBHbBI COOTBCTCTBCHHO 8 n I‘, OMHYCCKOC COIMMPOTUBIICHUEC KaTYyHIKU
paBHO 1O BEJIWYMHE BHYTPEHHEMY

—" —p | COTIPOTHBIICHHIO FICTOUHHKA,

A CONpOTHBIEHHE pesuctopa R m

T — R L U ToporoBoe Hampskenuwe amoma U,
T U 0 > CUUTATh U3BCCTHBIMU.

Pemenne: B »TOlf cxeme cmycTs JOCTaTOYHO OOJBIION MPOMEXKYTOK BPEMEHM TOKH CTaHYT
nocTossHHbIMU, U DJIC caMOMHAYKIIMM B KaTyIIKe CTaHET paBHA Hymto. Takum oOpa3zom, KaTylika
OyIeT B YCTAaHOBHBIIEMCS pPEXHME BECTH ce0s KaK pEe3UCTOp C CONPOTHUBIIEHUEM, PaBHBIM
BHYTPEHHEMY COIPOTHBIIEHUIO HCTOYHUKA. Ecim amom B 3TOM pexxume OyneT HaxoOuThcs B
OTKPBITOM COCTOSIHHH, TO TOK OyJeT Te€4b U Yepe3 pe3uCTOp, U Yepe3 BETBb C IMOJOM U KaTyIIKOH.

[Tycte | — cuna Toka B BETBH C MCTOYHUKOM, a |, m |, — cHIBI TOKa B BETBSIX C PE3UCTOPOM U
E-Ir
anozoM cootBercTBeHHO. Toraa, mo 3akony Oma & —Ir=1R=U, +1,r, otkyna I, =R u
E-U,-1Ir

I . IToncraBuM 5TH BBIp@KEHUs B ypaBHeHHe HempepbiBHOCTH Toka | =1, + 15, u
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HaigeMm, yro | = . 3Hauwnr, |l; = . OgHako ATOT OTBET CHPaBEIJIUB TOJIBKO
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TOraa, Koraa BBIIIOJIHACTCA HpeI[HOJIO)KeHI/Ie O TOM, YTO OHOJA OTKpI:IT TO €CTh €CJIN OTU ypaBHeHI/IH
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3ananmue 4:
Bonpoc: Uemy MoxeT ObITh paBHO yBENWYEHHE (OTHOLICHHE pa3Mepa H300pakeHUs K pa3Mepy
npeaMeTa), JaBaeMoe TOHKOW COOUparomiei THH30i?

OtBet: 13 noctpoeHus Xo1a JIy4eil JJisl JIUH3bI SICHO, YTO MOMEPEYHOE YBEIMUYECHUE MTPEAMETA PABHO

OTHOIICHUIO paCCTOHHI/Iﬁ OT JIMH3bI A0 I/I306pa)K€HI/I$I b u or nuH3BI JO0 HUCTOYHHKA a. FJ_ =——
a

(yBenuueHue MPUHUMAIOT OTPHUIATENBHBIM, KOTJa H300pakeHue mnepeBepHyTo.). M3 Qopmynsl

1 aF

1 1 F y
JIUH3BI — + — = E =b= T F =T, = F g JUiist pasHbIX A€HCTBUTENBHBIX HCTOUYHUKOB A >0 MbI
MoOXxeM momyauts [ >1 (HpI/I O0<a<F), I' <0,|T, 21 (mpu F<a<2F)u I' <0,|T"| <1 (mpm
a>2F). B ciyuae a=F wu3o0pakeHuss HET — Kakuas TOYKAa OOBEKT MPeobpasyeTcs B MyYOK
NapaJuIEIbHBIX Jy4eH.
Hpumuanue: JlonycTuM OTBET IIPO MOYJIb MONEPEYHOTO YBEITHIEHUS.

3agaua: ToHkas JMH3a, HCIOJIB3yeMas B KAyeCTBE JIYIbl, JacT Ha MOBEPXHOCTH CTOJA YETKOE
M300paKeHNe HUTH JIAMITBI, BUCSIIEH O] BBICOKMM MOTOJIKOM KOMHATBI, €CJIH JIMH3a HaXOMUTCS Ha
paccrosiuuu | =6 cM ot moBepxHocTH crosa. C KaKMM MPUMEPHO YBEIMUEHHEM OYIeT HAOII0IAThCS
TEKCT Ha JIeXKAI[ell Ha CTOJNIe CTPaHHMIIE, €CIIU TJ1a3 HaOIromaress Oy/IeT HaXOMUThCsS Ha PacCTOSIHUH
L =30cm ot paccmarpuBaeMoro nzoopaxeHus?

Pemienne 3amnaun: Ilpexae Bcero 3aMeTuM, 4TO MPU UCIOIb30BAaHUU TOHKON COOMparoLIel JTUH3bI
B Ka4eCTBE JIYIbI (TO €CTh JUIsl paCCMATPUBAHUS MPSAMBIX YBEIMUEHHBIX U300pa’kKeHUI) Mbl JOKHbI
HaOJII0aTh MHUMOE H300paXEHHE C 3aMETHBIM YBEJIMYEHHEM, JUId Yero IMpeaMeT JOJDKEeH
HaXOJUTCS 4yTh OJIMKe K JMH3€, 4eM ee (hokajbHas MiIocKocTh. [10CKOJIbKY paccTOsiHUE 10 HUTH
JaMIlbl OYEHb BEJIMKO, TO €€ M300pakeHHE B IEPBOM OIBITE JIOJKHO HaOiogaTbes B (POKaIbHOIM
IUIOCKOCTH JIMH3BI. 3HauuT, poKycHOEe paccrosuue uH3sl F ~|. Bo Bropom ombite paccTosHue OT
rJ1a3a 10 U300pakeHHs 3aMeTHO O0JIble (POKYCHOIO pacCTOSHUS JIMH3BI, U I11a3 JIOJDKEH HaXOAUThCS
JIOCTaTOYHO OJIM3KO K JIMH3E, I03TOMY MOYHO CUUTATh, YTO PACCTOSHUE OT JIMH3BI 10 N300paXKeHUs
npumepHo paBHo L. Temepb, BOCMONB30BaBHIMCH (HOPMYJION JIMH3BI, HAWIEM COOTBETCTBYIOIIEE

1 1

pacCToOAHUEC OT JIMH3BI JO pacCMAaTpHUBACMBIX (I)paI“MCHTOB TEKCTa ad. ———
a

—Dar——-
L1 L+
OOBIYHO, PACCTOSIHME JO MHHUMOTO H300pa)XEHHUs CUYMTACTCS B ATOM (opMyIsie OTPHUIATEIHHO).
3HAYUT,

KakK

OTBET: [T, |zTL+l=6.



