Pemennst 3agay MesKkperuoHajJbHON 0JIMMIIMAIBI HIKOJbHIUKOB Ha 0a3e
BeJOMCTBEHHBIX 00pPa30BaTeJIbHbBIX OPraHu3anuil
B 2020-2021 yyeoHOM roay
10 xkiacc
QOunbiii Typ. Bapuanr 1.

3aoaua 1. (20 6annos). B 1827 6otranuk P. bpoyH, nuccneays nbuibily 1[BETOB
0]l MHUKPOCKOTIOM, OOHapy»WJ, 4YTO IJIABAIOIIME B BOJIE 3EPHBIIIKHA TMHUIHIIBI
JIBUTAIOTCS HEMPEPBIBHO M XaoTW4ecKu. OH TakKe 3aMETUJI, YTO B rOpsiuei BOJE
3EpPHBIIIKU TIEPEMEIAlOTCs OBICTpee, YeM B XOJOMHON. BO CKOJIBKO pa3 CKOPOCTh
3epHblIlIek npu temreparype S0°C Oonbiue, yem npu 20°C?

Pemienne:

bpoyHoBckue yacTuilpl, Kak W MOJEKYJbI, HAXOAATCS B OCCHOPSI0YHOM
TEIUIOBOM JIBMKEHUHU. B yCIOBHUSIX TEPMOJIMHAMUYECKOTO PABHOBECHUS UX CPEIHSA
KMHETUYECKAsl SQHEPTHS TaKas )K€, KaK y MOJIEKYJI ra3a u paBHa k), = %kT, rae T -
temmneparypa, K - moctosHHas bonblilMaHa paBHas OTHOIICHHIO R Kk uwmciy
ABaraapo Na.

mv? 3
Takum oOpazoMm — =3 kT. Pa3snenuB pHaHHOE COOTHOIIEHHUE JUIA
temneparypsl Tz = 323 K Ha Beipakenue mia T1 = 293 K, orcrozia nmojsiygyaem OTBET.
V., |,
1 T,

OtBeT:

3aoaua 2. (20 0annoee). DNEKTPOABUTATENIb MOJAKIIOYEH K HCTOYHUKY
noctosHHoro Toka ¢ OJOJIC &=12 B. llpm mnojaHOM 3aTOpMaXMBaHUM SIKOPS
anekTpoasuraresii B uenm teder Tok [0= 3A. Kakyro mommocts P pa3BuBaer
AIICKTPOIBHUTATENTH (C HE3aTOPMOYKEHHBIM SIKOPEM ) KOTJIa IT0 €r0 0OMOTKE TedeT TOK [=2A?

Pemenne:
3anumem 3akoH Oma 1S 1IeTH, COCTaBJICHHOM M3 MCTOYHHKA TTOCTOSIHHOTO
toka ¢ DJIC € 1 2JIeKTpOABUTATEIIS:
IR = € — &y, (1)
3n1ech R — monHOe compoTHBIIEHHE LENH (PaBHOE CyMME COIPOTHBIICHHA:
cTaropa JABUTATENs, COCAMHUTENBbHBIX MPoBOJIOB, UCTOUHUKA DIC). €uun— DAC
WHIYKITUY, BO3HUKAOIIAs TIPH BPAIIEHUN SKOPS DJICKTPOIBUTATEIS.
Ecnu sikopp 3nekTpoaBUTaTesniss 3aTOPMOXKEH (HE BpaIACTCs) Euug=0, U
BbIpaxkeHue (1) umeer BU:
OTcroga HaxoauM MOJHOE CONPOTUBIIEHHE Lieu R, U mojcTaBiiseM ero B
BeIpakeHue (1), koropoe mpeoOpa3yeTcst K BUIY:
IE/IO = &7 &y, (3)
YMHOxUB BbipakeHue (3) Ha |, momyunm:
2/7 —
el“/ly = &l — &y, 1 4)



Onumem GU3HIECKUil CMBICT BCEX CJIAra€MbIX B BRIDQKCHUH (4).

[lepBoe crmaraeMoe — 3TO MOIIHOCTh TEIUIOBBIX IIOTEPh B IICMH
(I>xoyneBo Terio).

BTtopoe cinaraemoe — 3T0 MOIITHOCTh UICTOYHHKA TOKA.

TpeThe cilaraeMoe — 3TO MCKOMasi MOIIHOCTh P, KOTOpyIo pa3BHBaeT
AJIEKTPOJABUTATENb, KOT/Ia TI0 €r0 0OMOTKE Te4eT TOK |.

OTcroa mojryqaeM OTBET.

2
OTtBeT: P =¢l — si— = 8BrT.
0

3aoaua 3. (20 6annos). Cocyn Bmectumoctbio V = 30 1 pa3zesieH Ha TpU
paBHbIE YAaCTH HEMOBUKHBIMU MOJIYIPOHUIIAEMBIMU TOHKUMHU TIEperopokamMu. B
neByro yactb BBOIAT 30 r Bogopona, B cpeantoro 160 r kuciaopoaa u B mpaByto 84 r
azota. Yepes JIeBy10 Meperopoiky Moxet 1upGyHANPOBATh TOIBKO BOJIOPO/I, Yepe3
npaByr0 — Boaopoa U a3oT. Kakoe gaBieHue OyAeT B KaxJAOW U3 TpeX yacTei
coCylla IIOCJE€ YCTAaHOBJIEHUSI PABHOBECHS, €CIM OHO NOJJEPKUBAETCA IPHU
noctosiHHOM Temrieparype T =300 K?

Pemenue:
[Tockonbky Bomopon audPyHAUpPYET dYepe3 BCE MEPEropoiku, TO OH
PaBHOMEPHO PaCHpPEICTUTCS TI0 BCEMY COCYAY, AaBICHHE BOIOPOJA BO BCEX TPEX

4acTAx cocyaa OyJeT paBHO:
my, RT

Hu, V

(Beab eciu ra3 MPOXOIUT Yepe3 MEPeropoJIKy, TO B PABHOBECHH €TI0 JIaBJICHHE
110 00€ CTOPOHBI JIOJDKHO OBITH OJTMHAKOBHIM)

A3zot moxeT nudPyHIupoBaTh JUIIH Yepe3 MPaBYIO MEPETOPOAKY, TTOITOMY
OH 3aMOJIHUT CPEIHIOI U MPAaBYIO YacTH cocyaa oommum oobemom (2/3)V.

Ero naBnenue Oyner paBHO:

Py, =

_ mN2 3RT
Uy, 2V

Kucnopon e muddyHaupyeT depe3 meperopojiku, IaBlIeHUE KUCIOpOa B
CpeIHEeH yacTH cocy/ia paBHO:

Pn,

Mo, 3RT

Ho, V
CornacHo 3akoHy JlaabTOHa, IaBlieHUE BO BCEX TPEX YaCTAX cocyna Oyaer
PaBHO CyMMe€ NapUMAJIbHBIX JAaBJICHUM HAXOIAIINUXCS TaM ras3os, T.€.

Po, =

OtBeT: p1 = pu, = 1,2 Mna; p; = py, + po, + by, = 2,9 Mnia;
P1 = Pu, + Pn, = 1,6 MIla;
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3aoaua 4. (20 6annoe). 3apsxkeHHass yacTvlla Maccod | Mr HaxoauTcs B
BaKyyMe B 3JICKTPHUECKOM I10JIe HETIOABM)KHOTO PAaBHOMEPHO 3apsHDKEHHOTO Iapa.
Yactuily yAepKUBAIOT B COCTOSTHUH ITOKOS HA HEKOTOPOM PACCTOSIHUU OT IIEHTpa
miapa, necTBysa Ha Hee cuiod 1 MH. 3aTeM yacTuily OTHycKaroT, 1 OHA HAYMHAET
nBuratbes. [Ipodass OT HMCXOMHOTO TOJNIOKEHHsI paccTosHue 1 M, dYacTuia
npuobperaeT ckopocTh 1 Mm/c. KakoBo yckOpeHHE YacTHIIBI B 3TOT MOMEHT
BpemeHn? Yactuiia u map 3apsHKeHbl OTHOMMEHHO.

Pemenne:
O6o03HaunM (-3apsn gacTuIlel, Q - 3apsy mapa, I — Ha4aabHOE PACCTOSIHUE
MEXIYy YaCTHUIIEH W LIEHTPOM Ilapa, S- pacCTOSIHUE KOTOPOE MPOIUIa YacTULA OT

1 qQ
ucxoaHoro nonoxenus. Ilo 3akony Kynona F = " q—z. Ilo 3akOHY coXpaHeHUs

TEY T
SHEPIUU UMEEM
mv? 1 g¢ 1 qQ 1 qQs _ g ST
2 Ammey v Amegr+s  4megr(r+s) r+s
ITo BTOpomy 3akoHy HbtoTOHA ma = 4; (r‘i{i)z =F (rr:) :
0

O6T>€III/IH5UI 3allMCAHHBIC BBIPAKCHUA ITIOJIYYUM!
4
mv

OrtBer: a=—>=0,25wm/c2.
- 4Fs

3aoaua 5. (20 6annoeg). 3BeCcTHO, YTO KaIlJIs JKUJKOCTH B HEBECOMOCTH
npuHUMaeT chepruyeckyro Gopmy, 00yCIOBIEHHYIO COOCTBEHHBIM OBEPXHOCTHBIM
HATSHKCHUEM, BEJINYMHA KOTOPOTro OTpeeIsaeTcs KoapureHTOM
MOBEPXHOCTHOTO HATSHKEHUSA 6. B 3TOM cilyuae Ha €IUHUIlY MOBEPXHOCTU Karllv
paanyca R peiictByer cuia PL=2c/R (nammacoBckoe maBiieHHE), HalpaBiICHHAs
BHYTPb IOBEPXHOCTH U MEPIECHANKYIIsIpHAas eil. [TycTh Teneps Ha Kario NOMECTUIIN
3apsd , PABHOMEPHO pacHpeiesieHHbIA MO0 €€ noBepxHoctu. Haltu BennuuHy q,
py KOTOPOHM Karuisi MOXKET MmoTepsaTh chepuueckyro dopmy. Benmmuunbl 6 u R
M3BECTHBI. VICrIonb3ys MOJIy4EHHOE BBIpAKEHUE I (, paccuuTtars q npu 6=0,073
H/M 1 R=1 cwMm.

Pemenne:

Ecnn Ha moOBEpXHOCTh KaIljldi MOMECTUTh PAaBHOMEPHO PaCIpPEICICHHbBIN
3apsijl, TO 3a CUET TOTrO, YTO JIEMEHTApPHBIE OJJHOMMEHHBIC 3aps/ibl OTTATKUBAOTCS
u OyAyT CTPEMHTHCS YIAAIUTHCS JIPYr OT NPyra, T.e. PACTIHYTh KaIlio, OyaeT
BO3HUKATh CHJIa OTPHUIIATEIBLHOrO JaBlieHUs P> Ha ee MoBepXHOCThb. JTa cuia
HaIlpaBJICHAa HAPY’KY 110 OTHOLIEHUIO K TOBEPXHOCTH KaIUIU U MEPICHIUKYJISIpHA EH.

Haiinem cumy naBnenus P> u3 ycinoBusi, uto pabora Ad 3TOW CHIIBI paBHA
u3MeHeHuto »Heprun AW Tmpu  pacuupeHud 3apspKeHHOW cdepbl, TO €CTh
M3MEHEHHUH €€ PaJInyca Ha MAJIyIO0 BEIUUUHY Ar.

AW =W, —W, =A,,

rae Wi — sHeprus 3JIeKTPUYECKOTr0 TOJISl IPU pajuyce 3apsiKeHHON cdepbl

paBHOM I, a W5 — sHEprus 3JIeKTPUYECKOT0 MOJIS MPH PaANyCce 3apsyKeHHOU cdephl
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paBHOM I+Ar, rae Ar<< r. IIpu BBIIOJHEHUHU YCIOBHUS MaNOCTU Al ”3BMEHEHHEM
IUIOTHOCTH 3apsijia P paclIupeHUH cepbl MOKHO IPEHEOPEYb.

Haiinem pa®oTy 13 yciaoBHs, UTO SHEPIUs dIIeKTpuyeckoro moss chepor AW,

3aKJIIIOUYCHHAas B TOHKOM CJIOC Ar, PaBHa

goE?

2

¢ E
Trac e - INIOTHOCTBb OHCPIrUHU I3JICKTPOCTATHYCCKOI'O ITOJA Y IMOBECPXHOCTHU
2

A, =AW = AV,

chepbl (BHYyTpu cdepsl MOJE€ paBHO HYIIO), AV - H3MEHEHHE Oo0beMa IpU ee
pacCIIMpEHUHN.

C npyroii cTopoHbl paboTa cuiibl JaBiieHus P> paBHa:

A, = PAV

[TpupaBHHUBAsI BRIPAXKCHHUS, TIOTYIHM:
goE?
P, = >

THe £ = Lz, TOraa
dne R
2
q

°  32m2gyR*
Cdepuueckas (opma KaIldi MOXKET HAPYLIMTHCA, KOIJA JAIIacOBCKOE
JaBleHHEe OyJeT CKOMIIEHCHPOBAHO  OTPULIATENbHBIM  JABJICHUEM  H3-3a
3JIEKTPUYECKOTO 3apsiIa:

20 2

q
— =——— orcona qg = 8nR./o&yR
R~ 32m2gyRY aaq 0

OtBeT: =20 uKn



