O/IMMNUALA LWKOJ/IbHUKOB «MOKOPU BOPOBbEBbI FOPbI!» no PU3SUKE
3AK/TIIOYUTE/IbHbIN (PUHA/IbHDBIN) 3TAN 2016 roaa

BUNET Ne 08 (Y®A, 7-9 Knaccbl): BO3MOXHble peLleHus.

3ananmue 1:

Bonpoc: Ilo nopore u3 mKONbl YYEHUK AOLIENT TOYHO O CEPEAUHBI CBOETO IIYTH CO CKOPOCTBIO 5
KM/4, TIOTOM pas3roBapHBall C MPHUATEIEM CTOJIBKO K€ BPEMEHH, CKOJBKO MOTPATWI Ha MEPBYIO
MOJIOBUHY NYyTH, a 3aTeM Ao0exan 1o noma co ckopocthio 10 kM/u. Kakoil Obina ero cpensis
CKOpOCTh Ha BCEM ITyTH OT HIKOJIBI 10 JoMa?

3agavya: Bo Bpemst TpeHMPOBKH TOHIIMK Ha aBTOMOOMIIE Tpoe3xan Kpyr 3a Bpemst T =190 c. Bropoi
TOHIIMK, €XaBUIMH OBICTpee 110 TOMY e Kpyry, OOroHsuI ero kaxaslie t; =665 c. IlepeBens nsurareins
B OoJjiee MOIIHBIM pEXHUM, MEPBBI TOHIIUK [OEXajl B IMOJITOpa pa3a ObICTpee, U TYT ke 0OOorHai
BTOporo. Yepe3 Kakoe BpeMsi IOCIE 3TOrO OH CHOBa OOTOHHT €ro, €cilid HUX CKOpOCTH OyayT
HEWU3MEHHBI?

OtBer Ha Bomnpoc: [lycTs moNHBIH TyTh HIKOJIBHUKA 3a obOmiee BpemMsa { paBen S. Torma
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MaxkcuMajibHasl OlleHKA: 7 0aJI0B.
Pemenne 3agaum: Ilycte L— jgnmHa Kpyra Ha Tpeke, V,;, — IE€pBOHAuYalbHbIE CKOPOCTH

aBTOMOOMIEH mepBoro u BToporo roHmmkos. Torma L=v,;T =(v, —v;)t;. 13 3T0r0 COOTHOMmIEHMS

T
HaxoauMm, dYto V, =V;|1+—|. Bpems g0 BTOpOro oOroHa OIpEACNACTCS W3 yPaBHECHUS
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OTBET: t, :—1Tz887 c.
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MakcuMajibHas onenka: 18 6ajios.

3aganue 2:

Bonpoc: Ecnu HaiuTh Ha HEOONBIION KyCOK (paHepbl HEMHOIO BOJBI, TOCTaBUTb Ha HETO
ATFOMHHHIEBYIO KaCTPIOJIIO ¢ MOKPBIM CHETOM (TemriepaTypa KoToporo okoio 0°C), CHIIbHO TIOCOJIUTh
CHET M pa3MellaTh, TO KacTpIojs mpuMep3aeT K (hanepe. OObSICHUTE 3TO SBJICHUE.

3agaua: [lpu coOm0eHNN HEKOTOPHIX YCIOBUI MOXKHO TOJIYYUTH NMPU HOPMATBHOM aTMOC(epHOM
JaBlIeHUH BOIy, uMeroyto temnepatypy t; =—10°C. B M = 0,5 kr Takoii nepeoxyiaxaEHHON BOJIBI,
HaxoJsllelcs B KalopuMeTpe, Opocuian Kycodek jbja Maccoil m=50r ¢ remneparypoit t, =—-20°C .
CkonbKo Jbja OyAeT B KaJOpUMETpe IMOCIE YCTAaHOBJIEHHUS TEIUIOBOro paBHOBecHs? TemnoémMkocTh
kagopumerpaCy =195 JIx/K. VYaenpHas Temnoémkocts Boasl C=4,2 JIx/(r'K), ynenbHas
TEIJIOEMKOCTb JIbJIa B JIBa pa3a MeHblIe (¢ /2 ), yaenbHas TeIioTa miaBieHus ibaa A ~ 334 Jhx/r.

OTtBer Ha Bonpoc: CHer npu temmneparype okosio 0°C npencrapiser coO0H cMeCh BOJIBI U JIEASHBIX
KPUCTAINIMKOB, a TpPH PAacCTBOPEHHWH COJIM B BOJAE TeMIlepaTypa IUIaBICHHUS JbJa TMOHMKAETCS
(B3auMo/IeliCTBHE MOJICKYJT BOJBI C MOHAMH, 00Pa3yIOMIUMHUCS U3 MOJICKYI COJTH, pa3pyliaeT perieTKy
TBQ), U JIeJSHBIC KPUCTAIUIBI TUIABSITCS, 3a0Hpas y OKPYXKAIOMIMX BEIIECTB TEIJIOTY IulaBleHus. B
pe3ysibTaTe TeMIlepaTypa KacTPIOJIM CHIILHO TOHIDKASTCS, W BOJa MEXIy KacTprojed u (aHepoi
3aMep3aer.

MaxkcumaJjibHasi oueHka: 7/ 0ajJi0B.

Pemenne 3amaun: IlepeoxyaxaeHHas BOJa — 3TO HEYCTOMUMBOE COCTOSHHE BOJIBI, U IPH JIFOOOM
BO3MYIIEHHU OHA Cpa3y HauMHAET 3aMep3aTh, IPOrpeBasich 10 paBHOBECHOI TemmepaTypsl t, =0°C.

Takum 00pa3oM, TMpoIECC OCTAHOBUTCS, KOTZIA BCS BOJA, BECh JIeJ U KaJOPUMETP MPOTPEIOTCS JI0
ATOM TEMIIEPaTyphl 3a CUET TEIUIOTHI KpucTayuin3anui. COCTaBUM ypaBHEHHE TEILIOBOTO OaiaHca:



AAM =cM (t, —t1)+%m(t0 “t,)+C (ty —t,)

(3mecb AM — Macca BOAbI, 3aMep3liell B IMpoliecce yCTaHOBJIEHUs paBHoBecus). CreaoBarenbHO,
II0JIHAsl Macca JbJa B KAJIOPUMETPE 110CIIE€ YCTaHOBJIEHMSI TEMJIOBOI'O PABHOBECHS

m’=m+AM :m+%{cM (to —t1)+%m(t0 —1,)+Cy (t, —tl)}:125r.

OTBET: m'=125r.
MaxkcumaianHada ounenka: 18 6asioB.

3ananmue 3:

Bomnpoc: UYerbipe OIMHAKOBBIX PE3UCTOpPA COEIMWHEHBI TOCIEIOBAaTEIbHO U MOAKIIOYEHBI K
MCTOYHUKY HAINpPSDKEHUSI C MPEHEOPeKMMO MajbiM BHYTPEHHUM coOmpoTHBiIeHHeM. [loTom 3T ke
PE3UCTOpPHl MOJKIIOYMIN K TOMY JK€ MCTOYHHMKY, COEIMHHUB MapajienbHO. Bo ckoibko pa3
M3MEHUJIACh MOIIIHOCTh TEIUIOBBIX MOTEPh HA PE3UCTOPaAX?

3agaya: VYdYeHHMK TOAKIIOYMI K Oarapeiike ammepMerp U BOJBTMETP, COCIUHEHHbBIC
nocnenoBarensHo. [Ipu 3ToM BonmbTMeTp mokasan HanpsbkeHue U; =5,6B. 3anomHuB nokazaHus
aMIICpMCTpa U BOJIBTMCTpPA, YUYCHHUK IMOAKIIIOYUI MapalJICJIbHO BOJIBTMCTPY BTOpOfI TOYHO TaKOH XKe
BOJIETMETP M OOHAPYXKUJI, UTO [TOKa3aHUs BOJIBTMETPOB cTaiu paBHbiMU U, =4,2 B. Ilocne 3Toro on
pazobpai 1enb U MOAKIIOUNI aMIIepMETp MpsIMO K moirocaMm Oarapeiiku. Bo ckoibko pa3 cuia Toka,
HU3MepsieMasi aMIepMeTpOM, B 3TOM CIIydae OTIUYAIAch OT IEPBOHAYATLHOMN?

OTBeT Ha BOIIPOC: HpI/I IMNOAKIFOYCHUHU HArpy3Ku € COIIPOTUBJIICHUEM RH K UCTOYHHUKY HAIIPAKCHUA

2

U c mpeHeOpeXxuMo MajbiM BHYTPEHHUM CONPOTHUBICHUEM MOIIHOCTH TEIUIOBBIX MOTEph P =—.
H

Korna Harpy3koi sIBJISIIOTCS 11OCII€A0BATENbHO COSAMHEHHBIE PE3UCTOPBI, UX 00Ilee CONPOTUBIICHUE

o0 B 4 pasza Oonpmie comportuBieHus oxHoro pesucropa (Ry =4R). Ilpum napamnensHoM
COeMHEHUM OO0IIee CONMPOTHUBICHHE CTAIO B 4 pa3a MEHbIIE CONPOTHBICHHS OJHOTO PE3UCTOpa

R
(Ry = Z). CrnenoBatenbHO, BO BTOPOM Cllydae MOIIIHOCTh TEIUIOBBIX MOTEPh BhIpocia B 16 pas.

MakcuMaJbHasi OllEHKA: 7 6aJL10B.

Pemenne 3agaum: Ilyctb R — compoTuBieHHe BOJBTMETpa, a I — cymMMa BHYTPEHHETO
CONIPOTHBIIEHUSI HCTOYHMKA W CONPOTHBIEHHsA amiepmerpa. Torma, corimacHo 3akoHy Owa,

NepBOHAauYaJIbHas cuia Toka |; = (rne U — HampsbkeHMe Ha KJIEMMax HCTOYHHMKA IpH
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R

pasomkHyTol nenu, nwin IJC ucrounuka), a U; =1,R= R
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U . Tlocne MOAKIIFOYCHUS BTOPOIO
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U,
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HOJKJIIOYEHUH aMIIepMeTpa MpsIMO K MoJtocaM OaTapeikn |3 =—=—-—1; =3l,.
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OTBET: cuna Toka crayia 60sbliie B TpU pasa.
MaxkcumaiibHasi oneHka: 18 6aju1oB.

3amanue 4:
Bomnpoc: B Boje miiaBaeT Kycok JibJia ¢ BMEP3IIE B HETO KeNe3HOM raiikoil. Kak u3mMeHuTcs ypoBeHb
BOJIbI B COCY/I€, KOT/Ia JIe]] MOJIHOCTBIO pacTaeTr? OTBET OOBSICHUTS.
3amaua: B cpenneii vactu U—o0Opa3Hoil TpyOku kBagpaTHOTro ceueHnss hxh=4x4 cM? ecTb 1Ba



OTBEPCTHS, KOTOPBIE 3aKPBIBAIOTCS MPOOKOW B (HhOpME TPEyrobHOM

npu3Mbl (CM. pHUCYHOK). Pa3mepnl cedenuss mpoOku D=6cm u =?| ’ :.D.:
H =5cMm, Tonmmuuaa mpoOku (B HAmpaBICHUH, MEPICHIUKYISIPHOM 5_ i, -
IUIOCKOCTH pHCYHKa) Toxke paBHa H. [lo kakoro ypoBHsS BblIIIe —

TOPU30HTAILHOTO YydacTka (C 00EuX CTOPOH) HYKHO HAIOJIHHUTH

TpYOKY BOJIOM, 4TOOBI BOJIa Havaa BBITEKaTh Yepe3 oTBepcTHs? [LIIOTHOCTH BelecTBa MPOOKHU B J1Ba
paza 0oJIbIlI€ MIIOTHOCTU BOJIBI.

OTBer Ha Bompoc: [liraBaronuii KycOK JbJa ¢ TaWKOW BBITECHSET HM3-TIOJ YPOBHS BOJABI 00BEM,
PaBHBIM OTHOILIEHUIO MAacChl JbJa U TalKK K IUIOTHOCTHU BOJIbI (MIOCKOJBKY cuja ApXHUMena JOJDKHA
ypaBHOBeCUTh MX Bec). [Ipu TasHum npaa oOpaszyercs Boaa, 00beM KOTOPOW paBeH OTHOIICHHIO
MaccChl JIbJ]a K IUIOTHOCTH BOJBI, a TallKa TOCJE 3TOr0 YTOHET U OYyIeT BBITECHATH OOBEM BOJIBI,
paBHBIN €€ COOCTBEHHOMY 00bEMY, TO €CTh OTHOIIIEHUIO MacChl TAWKHU K IJIOTHOCTH JKeJie3a, KOoTopas
3aMEeTHO OOJIbIle IUIOTHOCTH BOAbl. ClenoBaTeiabHO, 00K 00BEM TI0J] YPOBHEM BOJBI YMEHBIIUTCS

1 1
Ha BenuuuHy AV =m, . | — ——— |, 1 ypOBEHB BOJIbI B COCY/I€ TIOHU3UTCH.

P Px
MakcuMaJIbHaA OLeHKA: 7 02/1JI0B.

Pemienue 3agaun: Bojga HauHeT BBITEKATh U3 OTBEPCTHUA, KOraa €€ 1aBJICHUC IIPUIIOAHUMET HpO6Ky.
I[JI)I OTOro0 BCPTHKAJIbHAA COCTaBJIAIONIAas CHUJI HAaBJICHHUA OOJIKHA CTAaThb Ooubllle Beca HpO6KI/I.
Benuuuna JaBJICHHA, CO34aBacMOro KHWIKOCTBIO,

pa3MyHa B pa3HBIX TOYKaX OOKOBOW MOBEPXHOCTH
1 D npoOKW — OHa W3MEHSETCS JIMHEHHO C TIyOWHOU.
X ' ! h
_I_ _____ - - : SIcHO, 4TO CpenHee naBieHHE pcp=pg(x+§).
H o h .
! v [lmomans  OOKOBOW  IMOBEPXHOCTH  MPOOKH,
¥ v KOHTAaKTUPYIOIIEH C BOJOH C KaXIOH CTOPOHBI,
2 2
paBHa S=———. 3Ha4NT, KaXJAasi W3 JABYX CWI JasneHus F=p.,S=pgl X+_-|——. Bec
cos(x) 2 ) cos(x)

npobku Mg =2p - % DH?%g = pDH g, u yCIIOBUE Hauaja BeITeKaHus Boasl pDH 2g =2Fsin(a) . U3

2
3TOTO YCJIOBHS HAXOAMM: 2X = D%()—h. C npyroit crtoponsl, tg (a)z%, U T03TOMY
gl
H® h 93
X=————=—=°C
h?2 2 16
H® h 13
OTBET: no ypoBHI X=————=8"—cM.
P h? 2 16

MakcuMajibHas ouenka: 18 0ajios.

NUTOI'O MAKCUMAJIBHAS OLHEHKA 3A PABOTY: 100 6an10B.



