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BUNET Ne 18 (KEMEPOBO): BO3MO»Hbl€e pelueHUusa n oTBeTbl

Kpurepun oueHuBanmsi:

151 BONIPOCOB:
EcTp oTnensHbIC paBHIIbHBIC COOOpaXkeHus — 1 aJw.
OTBeT B LEJOM MpaBHJIEH, HO COAEP)KUT CYIIECTBEHHbIE HETOUYHOCTH, MM CYHIECTBEHHO
HEMOJIOH, WJIM OTCYTCTBYeT OOOCHOBaHUE (Ui BOMPOCOB, B KOTOPHIX HEOOXOAUMO
obocHOBaHuE) — 2 GaJuia.
OTBeT MpaBWJICH, HO NMPUCYTCTBYIOT MEJIKME HETOYHOCTH, UJIU OTBET HEAOCTATOYHO IMOJIOH,
WIA OTCYTCTBYET JIOCTaTOYHOE OOOCHOBaHME (i1 BOIPOCOB, B KOTOPBIX HEOOXOIUMO
obocHoBaHue) — 3 GaJa.
OTBeT MOJHOCTHIO NPABWIBHBIA, HO HEIOCTaTOYHO OOOCHOBAHHBIM (AJI1 BOMPOCOB, B
KOTOPBIX HE00X0IMMO 000CHOBaHNKE) — 4 GaJLia.
[IpaBunBHBIN, MOTHBIN 1 0O0CHOBAHHBINA OTBET — S5 0AJI0B (MAKCHMAJILHASA OLIEHKA).

Jlisi 3anay:
EcTb oTAenpHbIE TpaBUIIbHBIE cOOOpakeHus — 1-2 6aJuia.
Ectb yacth HEOOXOOUMBIX ISl PEIICHUS COOOpa)KeHWM, pelIeHHe He 3aKOHYEHO WU
COJICPIKUT Cepbe3HbIC OMMUOKHU — 3-4 GaJjlia.
[TpucyrcTByeT Ooublas 4acThb HEOOXOJUMBIX U PEUICHHS COOOpa)K€HWil, MPaBUIBHO
3amycaHa 4YacTh HEOOXOJUMBIX COOTHOIICHHWW, PEIICHHE HE 3aKOHYCHO WM COJEPIKUT
omuoKku — 5-7 6aJ/I0B.
[TpucyTcTBYIOT BCe HEOOXOAUMBIE TSI PELICHUsT COOOPaKEHUsI, MPABIIILHO 3aIMCAaHBl TIOYTH
BCE HEOOXOAMMBIC N7l PEHICHHs] WCXOJHBbIE ypaBHEHUS, HO pELICHHE HE 3aKOHYEHO WIU
coJlepkuT omuoOky — 8-10 6a10B.
[TpucyTCTBYIOT BCe HEOOXOIUMBIE ISl PEUICHHs] COOOpakKeHMsl, MPAaBUILHO 3alMCaHbl BCE
HEOOXOIMMBIC JJISl pEIICHUS HMCXOIHBIC YpPAaBHEHHs, PEIICHHE BHICTPOCHO NPAaBMWIIBHO C
(bu3nUecKoil 1 TOrnYecKoi TOUKH 3pEHHsI, HO COePKUT omnoku — 11-14 6asioB..
[TpucyTcTBYIOT Bce HEOOXOAMMBIE JUIS PEIICHHs] COOOpa)XeHWs, MPaBUIBHO 3allMCaHbl BCE
HEOOXOIUMBIEC IS PEIICHUs HWCXOIHBbIE ypaBHEHUS, DPELICHHE BBICTPOSHO MPABUIBHO C
(GU3NIECKOIl M JIOTHYECKON TOYKH 3PEHUs, HO CONEPKUT OJHY-IIBE MEJKHE HETOYHOCTH, HE
MO3BOJIUBIIIME MOTYYUTh MPABHIBHBIA OTBET, WM MPAaBUIBLHOE PELICHHE C HEIOCTaTOYHBIM
000CHOBaHHEM CYIIECTBEHHBIX HCIIOIb30BAHHBIX Pe3ynbTaToB — 15-17 6anJioB.
[IpaBuibHOE OOOCHOBAaHHOE PEIICHHE C BEPHBIM AHATUTUYECKHM OTBETOM, HO MEJIKOU
HETOYHOCTBIO TMpPHU TOJYYEHUH UHCICHHOTO OTBETa, JHOO TMPaBUIBHOE pEIIEHUE C
NPaBUIBHBIMA OTBETAMH C HEIOCTATOYHBIM OOOCHOBAaHHMEM OJHOTO W3 HCIIOJIb30BAaHHBIX
pe3ynbTaToB (M3 YKCIa He KJIFOUEBBIX JUIS PElIeHus, HO Heo0XoaumbIx) — 18-19 6anios.
[TonHOE, mpaBMIIbHOE, OOOCHOBAaHHOE pEIIEHUE C MpaBWIbHBIMU oTBeTaMu — 20 6ajjioB
(MakcuMaJIbHas OLl€HKA).

3aganue 1.
Bonpoc: Kakoe MuHMManhbHOE YHCIO TOJBIKHBIX OJIOKOB HY)KHO HCIOJIB30BaTh, YTOOBI
MOJIYYUTh BBIUTPHINI B cuiie B § pa3?
3amaya: Ha nmerkoit HepacTsHKMMOW BEpEBKE C TIOMOIIBI0 TPEX OJOKOB IMOJBEIIEHHI JIBa TPpy3a.
bnoku nerkue, Bpamarotcs 6e3 TpeHHsI, BEpEBKa 10 HUM He CKONB3UT. OUH U3
KOHIIOB BEPEBKH 3aKPEIUICH Ha IIKWBE BBIKIIIOUCHHOW JIeOeIKu. Y aepKuBast
rpy3 2 Ha MeCTe, BKIIIOUAIOT JIEOEKY M cpa3y Mocie 3TOTro rpy3 2 OTIYCKAIOT.
JleGeika BBITATUBAET BEPEBKY C MOCTOSHHOM ckopocThio U =2 wm/c. Cmycrs u
KaKO€ BpeMsi CKOPOCTH T'PY30B OKaXKYTCS paBHBI MO MOAyJt0? COOTHOIIEHUE l
Macc Tpy3oB M, 1M, =2. Yckoperue cBoboarHoro nageans g ~10 M/, 1

OrtBer Ha Bonpoc: Kaxaplii mOJBHXKHBIN OJIOK J1aeT BBIMIPHIII B cujie B J1Ba pa3za. [loaTomy st



MOJTyYeHUs] BBIUTPHINIA B CHJIE B 8 pa3 HEOOXOAWMO MHHHUMYM 3
MOJBWIKHBIX  OJIOKA, COCAWHEHHBIX ITOCIEIOBATEIBHO (23=8).
[Tpumep KOHCTPYKLIMHU, OOECHeUMBAIOIIEH TAaKOH BBIMTPHIII B CHJIC,

MpUBEJEH Ha pucyHke. COrIacHO 30J0TOMY IIPaBUITy MEXAHHUKH, ITOT IPOCTOM MEXAaHU3M HE J1aeT
BBIMTPBIIIA B pa0OTE — MO PACCTOSTHUIO 3Ta KOHCTPYKITUS JaeT IPOUTPHIII B 8 pas.

Pemenne 3amaum: HampaBuM KOOpAMHATHYIO OCh X BepTUKaJbHO BHU3. CyMmma JIiauH
BEPTUKAJIBHBIX OTPE3KOB HUTU B IPOLECCE JABMKEHMSI CUCTEMBI JIOJKHA YOBIBAaTb CO CKOPOCTBIO

BBITSTMBAaHUA BepeBKH JieOeakoi. I109ToMy KOOpIUHATBI IPY30B X;, JOJKHBI YIOBIETBOPAThH
COOTHOIIEHHIO X, + X + X =CONSt—ut = 2x; +X, =const—ut. CrenoBaTensHO, H3MEHEHHUS
3THX KOOpAMHAT 3a Mayoe Bpemst At cBs3aHbl cooTHomieHHeM 2AX; +AX, =—UAt, kortopoe

O3HAYaeT, 4TO B JIO0OW MOMEHT BPEMEHH MPOEKIMU CKOPOCTEH ATHX Teld Ha OCh X CBSI3aHBI:
2V, +V, =—. JIBmKCHHE, COIJIACHO YCJIOBHIO, HAYMHACTCS TakuM oOpasoM, uro mpu t=0

u
cKopocTh Broporo rpysa V,(0) =0. 3nauur, V,;(0) =—— . Paccyxnas aHaJOrM4HO, 3aMEYaeM, YTO
p p Py 2 1 2 YK

IIPOEKIUHN YCKOPEHUH TIPYy30B TaKKE CBA3AHBL: dy :—2a1. Kpome Toro, stm yckopeHus
YAOBJICTBOPSIOT YpaBHEHHSIM ABIKEHHUS, ciaenyrommm u3 |l 3axona Hetotona: ma, =mg—2T u
m,a, =m,g—T (rze T — cuna HaTspkeHus HUTH). C y4ETOM CBS3H YCKOPEHUH U COOTHOLICHUS
Macc BTopoe ypaBHeHHe pmaeT —4m@a =2mg-T =8ma =—-4mg+2T. CknagsiBas

1
NocJICAHEC YPABHCHUEC C IICPBBIM YPABHCHUCM JBUKCHHUA, HAXOAUM, YTO al =—§g , 4 BMCCTC C

2 y u_dg
TeM U @, = +§ g . 3aKOHbI M3MEHEHHUsI CKOPOCTEHl IPy30B 3amuckiBatores B Buae Vi (1) = ~3 _§t
u V,(t) = +§ gt, wm ycmosue |Vy(t)[HV,(t)| BbmonHseTcss B MOMEHT BpemeHH
Uilgt=2gt=t= ~o3e
2 3 3 29

OTBET: t= 3—u ~0,3c.
29

3ananmue 2.
Bonpoc: Moxere au Bbl  00BsICHUTH, mOYeMY ra3bl o00daJal0T HAMHOIO MEHbIIEH
TEIUIONPOBOJHOCTBIO, YEM KHJIKOCTU?
3agaua: YueHuk 8§ Kjacca pellnyl BBIICHUTBH, Kakyl TEeMIIepaTypy MMeEeT Boja, TeKyllas W3
XOJOAHOTO KpaHa B €ro KBapTupe. Y HEro ObUI TOJBKO PTYTHBIM MeIUIMHCKHNA TepMomeTp. OH
HAJIMJI B TEPMOC TEIUION BOJBI U U3MEPHJI €€ TEMIIEPATypy: OHa okasanach pasHoii ty; =40,0°C.

OH TOMECTHJI MACCHBHYKO TI'afiky Ha HUTOYKE MOJ IOTOK XOJIOAHOM BOIBI U3 KpaHa, a 3aTeM
MepeHec TaiKy B TEPMOC, MOMOXKIAl W HW3MEpPHJ HOBYI TEMIIEpaTrypy BOIBI B TepMOCe
t; =37,9°C. Taiika emie pa3 Obuta MOMeIIEHA [TOJ] CTPYIO BOJBI, @ 3aTEM B TEPMOC, U IIOCIE 3TOTO

BOzia B Tepmoce mmena temmeparypy U, =36,0°C. KakoBa xe Temmeparypa XOJOIHOW BOIbI?
TemmoeMKOCTBIO TEPMOMETpA MPEHEOPEb.

OtBer Ha Bompoc. MexaHH3M TEIUIONPOBOJAHOCTH HAa MOJIEKYJSIPHOM YpOBHE — Iepenaya
SHEPrUM OT MOJIEKYJBl K MOJIEKyJe depe3 coyaapeHus. Yem dyaiie NpouCXOAST COyIapeHMs
MOJIEKYJ, TeM OoJiplliee KOJMYECTBO TEIJIOTHI MepefaeTrcs B eAuHUIly BpeMeHH. CKOpocTh
JBUKEHMSI MOJIEKYJI 3aBHCHT OT TEMIEpaTypbl — MPH OAMHAKOBOM TEMIIEpaType U INPUMEPHO
OJINHAKOBOI Macce MOJIEKYJ MX CKOPOCTH MPUMEPHO OJUHAKOBBL. A BOT PACCTOSHUS MEXIY
MOJIEKYJIAMH 3aBHCAT OT arperaTHOro COCTOSIHUS BEIECTBA. B razax MoOJEKyJbl HaXOAATCS Ha
PacCTOSIHUSAX, B JIECATKU Pa3 MPEBBILAIONIUX UX Pa3Mephl, a B )KUJIKHUX TeJlaX — Ha PacCTOSHUSIX



Mopsiika pa3MepoB caMUX MOJEKYJI. [lo3TOMy B JKHMIKOCTSIX KOJWYECTBO YJapOB, KOTOpHIE
WCIIBITBIBACT MOJIEKYJIa B €UHUILY BPEMEHH, HAMHOTO OOJIbIIIE, YeM B ra3ax. DTO U MPUBOIUT K
3HAYUTENBHO 00JIee BEICOKOW TETUIONMPOBOJIHOCTH KHUAKOCTEH IO CPABHEHHIO C Ta3aMHu.

Pemenue 3amauu. Ilycte C — TemioeMKocTh TepMoca C BOJIOM, a C — TEIUIOEMKOCTh TaWKH.
YpaBHeHHE TEIUIOBOro OanaHca i IEPBOTO IMOTPYXKEHHS TalikKu B BOAY B TepMoce:

C(t, —t;) =c(t; —t). 3nech t — uckomas Temmeparypa BOJBI M3 XOJNOAHOTO KpaHa. Jlis BTOporo
norpyxennst: C(f; —t,) =c(t, —t), u Tenepb MOKHO pa3aenUTh TH COOTHOLIEHHUS IPYT HA APYra
t—t, -t tot, —t7
o-b L=t o bb~h

v Haiitu t: = = =17,95°C .
t,—-t, t,-t ty +t, -2t
t0t2 _t12 0
OTBET: t=——"“——=1795°C.
o+t —24

3aganue 3.
BOHpOC: Korz[a CBETOOAMOA HaXOAUTCSA B «OTKPBITOM» COCTOSHHH, HAIIPAKCHUC HAa HEM IPAKTHUYCCKH HE
3aBUCHT OT MPOTEKAMOIIEr0 Toka. BO CKOJIBKO pPa3 HM3MEHSETCS MOTpediiieMas CBETOIUOJIOM
MOIITHOCTH MPH YBEIUYCHUH MPOTEKAIOIIETO Yepe3 Hero TOKa B JBa pas3a?
3anauva: llenb nuTaHus CBETOIMOa COOpaHa 1Mo CXeMe, MOKa3aHHON Ha PUCYHKE. SIPKOCTh €0 CBEUCHUSI
peryaMpyercs ¢ IOMOLIBI peoctara. IIpv CONPOTUBIEHUH peocTara

R, =50M mommocts, notpebusemas ceeronuonoM, pasHa P =3Br,
mpu R, =100m — P, =2Br. Kakyro MouHocTs Gyner HOTpe6IsiTh
CBETOJMOJl TIPY MAKCHMAJbHOM CONPOTHMBIEHUH PEOCTaTa, PaBHOM

R; =200m? MoxHO cumTaTh, YTO HMCTOYHMK WACATHHBIA, W 4YTO
HaINpsHKEHHE HA CBETOJMO/E He 3aBUCHT OT MPOTEKAONIETo TOKA.

OtBer Ha Bompoc. MOIHOCTD, MOTPebIgeMas 3JIEMEHTOM II€Nnu moctosuHoro toka, P=U -1 .
Ecnu HampsbKeHHE TPAKTUYECKH IOCTOSHHO, TO 3Ta MOIIHOCTH M3MEHSETCS MPONOPLUOHAILHO
cuie Toka. [103TOMy NpH YBEIMYEHMH IPOTEKAIOIIETO YEPe3 CBETOAMOJ TOKA B JIBa pasa €ro
MOIIHOCTB TIOTPEOJIEHHUs BO3PACTAET TOKE B 2 pasa.

Pemenne 3amaum: IIOCKONLKY HampsOKEHHE Ha CBETOAMOLE M Ha KJIEMMaX HCTOYHHKA

MPaKTHYECKH MMOCTOSHHBI, TO TOK B 1ienu | = ﬁ (rme U — pa3sHOCTh HAMPsHKEHHSI HCTOYHHKA
o+
U
U HaOpsDKeHHs Ha CBeToauojne). MoIIHOCTh, moTpebisiemas cBeroauomoMm, P =U, IR’
ot
Ya006HO aHamM3UpOBaTh 3aBUCHMOCTh OOpATHONM MOIIHOCTH OT COMPOTUBJICHHS peocTaTa:
1_R R § 1 _ R R
= (aro  nunHedHas ¢yHKuusA). 3amnucaB  COOTHOLIEHUS —=———+—— N
P UU, UL, P, UU, UU,
1 R, R, 1 1 R-R
— =——+—"—. BbluuTasg 3TH pPaBEHCTBA, MOJYyYUM — —— = AHAJIOTUYHO U3
P, UU, UU, P, B Uy,
R R R R 1 1 R;-R, R;—R,(1 1
P, UU, UU, P, UU, UU, P P2 Uy, R,-R (P, R
. 1 1 /1 1
[ToncraBnsisi 3HAYEHUs] COMPOTHUBJIEHWUM, HAXOIUM: — —— — ——|. Takum oOpazom,
P3 P2 PZ I:)l
PP
P3 —_ 112 :112 Br.
3P, — 2P,
PP
OTBET: P, =—1 2 =12Br.

3P - 2P,



3ananmue 4.
Bomnpoc: LleHTp Ts5KECTH — 3TO TOUKA MPUIIOKEHUS PaBHOACHCTBYIONIEH BCEX CUJI, IEUCTBYIOIMMNX
Ha TEJIO CO CTOPOHBI MOJISI TATOTEHUs. Beeraa au eHTp TSAKECTH Tella COBMAAAET C €ro LEHTPOM
Macc? OTBEeT 0OBICHUTE.
Bagaua: TOHKHI KECTKMI CTEpKeHb JIMHBI L IIapHUpHO 3aKperuieH Ha
TOPU3OHTAILHOM TOBEPXHOCTH (OH MOXET CBOOOJHO BpaliarbCs B ' L
BEPTUKAIbHOM  IUIOCKOCTH). Ero KkoHenm ¢ TOMOMIbIO  JIETKOTO
HEpaCTsHKUMOTO Tpoca MPUKPEIUIEH K MOBEPXHOCTH B TOUKE, KOTOpas

yaajaeHa OT LIapHUpa Ha PacCTOSIHHE, paBHOE JUTMHE CTEp>KHS (CM. pUCYHOK). JlnmuHa Tpoca B/3
pa3 Oompuie JMHBI cTepxkHs. Korga Kk KOHIYy CTEp)KHS MOJBECHIM HEOOJBLIOW Ipy3, TO Cuia
HaTsDKEeHUsI HUTH oka3anachk paBHa 21 H. Tlocne noaBemmBanus K IepBoMy Irpy3y BTOPOro (TOYHO
TaKoro Xe) 3Ta cuia Bospocia jno 26 H. Haiinmure maccy cTepHS M KaXJOro W3 TPY30B.
Yckopenue cBoboxHoro magenns g ~10m/c%.

OtBeT Ha BOIIPOC. HeT, HE BCEraa. ]_[CHTp TAKECTH TEjla COBIAAacT € €ro HECHTPOM MacC B
OAHOPOJHOM TIIOJIC TSKECTU — B OTOM ClIyda€ CHJIbI TAXKCCTU, I[GflCTB}HOHIHG Ha pasHbIC
MACCHUBHBIC 3JICMCHTBLI TCJId, MMCIOT COBIIAAAIOIIMUC HAIIPABJIICHUA KW IIPOIMOPLHHUOHAJIBHBI MACCC
KaXXJo0ro 3jeMeHTa. B HCOJHOPOAHOM IIOJIC TAKCCTH HEHTP MACC U HCHTP TAKECTU HEC COBIIAAAIOT.

Pemenne 3agauu: 13 reoMeTpudM TMOHSATHO, 4YTO B  PaBHOOEOPEHHOM  TPEYrOJIbHUKE,

00pa30BaHHOM CTEP>KHEM, TPOCOM M HPSIMOH Ha IMOBEPXHOCTH,

yroi npu ocHoBanuu paBeH 30°. Ha ctepkeHb AEMCTBYIOT: cuja /

HaTSKEHMs TPOCa, BEC CTPEXKHS U Bec rpysa. [IpaBuino MoMeHTOB {

OTHOCHUTENILHO IIapHHUpa JUIs MEepBOTO Ciydas JaeT ypaBHEHUE
L

mg%+Mg%—Tl§=O. W3 nero naxomum 2m+ M :%. Hust

2T.
BTOpPOI'O CiIydast, Kak HECTPYAHO IOHATH, aHAJIOTUYHO IMOJIYUUTCIA dm+M = 2 . OTMGTI/IM, 4qTo

y T, -
371ech M — Macca rpy3a, a M — macca crepxHs. 13 3TUX ypaBHEHHI HaxomquM: M= —2>—2L =(05kr
g

CLLE R PP
g

unM=2
OTBET: macca crepxuas M = 2M = 3,2Kr, Macca KaxJI0ro U3 Tpy30B M = u =05kr.

g



