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HNHcTpykuys no BBINOJTHEHUIO PadoThI

Ha BbInonHeHHe dK3aMeHALMOHHOM paboTsl mo ¢usnke orBoautcst 3 yaca (180 munyT).
PaGora cocrout u3 3 4acreil 1 BKroyaer 25 3anaHnii.

Yacte 1 comepkur 18 3amanmii (1-18).K kaxmomy 3amanuto mpuBomutcst 4 BapuaHTa
OTBeTa, M3 KOTOPHIX TOJBKO OAWH BepHbIi. [lpu BbllonHeHWH 3amaHus dactd 1 oOBemute
KPY>KKOM HOMep BBIOPaHHOTO OTBeTa B SK3aMEHAIMOHHOH pabote. Ecim Bl oOBenmn He TOT
HOMEp, TO 3a4epKHHTE 3TOT OOBEeICHHBIH HOMEp KpPEeCTHKOM, a 3aTeM OOBequTe HOMep
[PaBUJIBHOTO OTBETa.

Yactp 2 BriroyaeT 3 3aqaHusi ¢ kpatkuM orBetoM (19-21).I1pu BbIMOJHEHUH 3aJaHU
4acTH 2 OTBET 3allMChIBAeTCs B 3K3aMEHAI[MOHHOW paboTe B OTBEJCHHOM NI 3TOro Mecre. B
Cllyyae 3aIliCH HEBEePHOI'O OTBETa 3a4ePKHHUTE €r0 1 3alMIIUTE PSIOM HOBBIH.

Yacte 3 comepxut 4 3amanus (22—25),Ha KOTOpbIE ciedyeT NaTh pa3BEpHYTHIM OTBET.
OTBeTHl Ha 3aJaHWs dYacTH 3 3allHCHIBAIOTCS Ha OTACNBHOM  JIMCTe. 3amaHue 22 —
9KCIIEPUMEHTANIbHOE, W JUISl €ro BBIIOJHEHHs HEOOXOAMMO BOCIIONB30BAThCs JTa00PaTOPHBIM
obopynoBaHUEM.

Ipy BBMHCIEHHUSX pa3pelIaeTcst HCIOIb30BaTh HEIPOTrPaMMHUPYEMbIH KabKyIATOP.

CoBeTyeM BBITONHATE 3aJJaHUs B TOM HOPsIZIKe, B KOTOPOM OHH JaHbl. C LIeJIbl0 3KOHOMHUHU
BpeMeHM MpOITycKaiiTe 3ajaHue, KOTOpOe He YAaeTcs BBINONHHUTb Cpasdy, W NEepexoluTe K
cnenyroiemy. Eciu mocnie BeimosiHeHnsi Beel pabotbl y Bac ocranercs BpeMmsi, TO MOXKHO
BEPHYTHCS K IIPOITYILIEHHBIM 3aJaHHsIM.

Bansl, nonmyueHHble BaMu 3a Bce BBINONHEHHbIE 3anaHusi, cymMmMmupytorest. I[Tocrapaiitech
BBIMIOJIHATD KaK MOXKHO GOJIblie 3ajaHiil 1 HabpaTh KaKk MOXXHO OoJibliiee KOJINYeCcTBO OaioB.

Kenaem ycnexa!

© MHOO, 2011r.
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Humxe mpuseneHbl cripaBodYHbIE AaHHBIE, KOTOPhIe MOTYT ITOHamoOuthca Bam
TIpH BBITTOJHEHUHU PaOOTHI.

HecarnaHbie IPUCTABKHA

Hawnmenosanue O6o3uauenue Muoxurens
rura r 10°
Mera M 108
KHJIO0 K 10°
TeKTO r 102
CaHTH ¢ 1072
MUJLIH M 1073
MHKPO MK 1070
HAHO H 1077
KoncTanThI
M
yCKOpeHHe CBOOOTHOTO HaZieHud Ha SeMiie g=10 0_2
11 H- M2
rpaBUTAIMOHHASA ITOCTOSHHAS G=6,7-10 " ———
KT
g M
CKOPOCTH CBETA B BAKyyMe c=3-10 o

3JIEMEHTAPHBIN DIEKTPUIECKUH 3aPa/

e=1,6-10 °Kn

© MHOO, 2012 r.
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ILroTHOCTH
KT KT
6eH3uH 710 — npesecuna (cocna) | 400 —
M M
KT KT
CITHPT 800 F napaduH 900 3
KT KT
KEpOCHH 800 ? ATIOMUHUE 2700 E
KT KT
macio mamuasaoe | 900 ) MpamMop 2700 )
KT KT
BOIA 1000 3 MUHK 7100 3
KT KT
momoko nensuoe | 1030 F CTalb, JKeIe30 7800 ﬁ
KT KT
BOJIa MOPCKasd 1030 F MeIb 8900 F
KT KT
PTYTh 13600 3 CBHUHEII 11350 3
YaeanHast
TEIJIOEMKOCTh 4200 Jox TEIJIOEMKOCTh 130 IES
BOJbI xr-°C CBHHIIA kr-C
% TemaoTa %
zﬁﬁﬂggh’moc“ 2400 i - napoobpasosanus | 2,3 - 10° Ax
p KT - BOTBI KT
& TerIoTa %K
iingoeMKOCTb 2100 X G napoobpasosamus | 9,0 - 10° o
& KT - crimpra KT
% TemaoTa %
;?I?Ojiggxﬁgmb 920 A C IIABJICHUS 2,5-10% Ax
KI - CBUHIIA Kr
TeIlJI0eMKOCTb 500 Jax TeIaoTa 7 8.10% Mok
cramn kr - °C IJIaBJIEHUSA CTAJIH ’ KT
TeTII0eMKOCTE 400 B TeTIoTa 5.9.10% &%
IIUHKA kr - °C IJIaBJIEHUI 0JI0OBA ’ KT
TEII0eMKOCTh 400 B TeroTa 3.3.100 L%
Meau kr - °C IIABJICHUS JILIA ’ KT
TEILJI0EMKOCTD 230 Hox TEIJIOTa CTOPaHUi| 9 g . 1(f Jox
0JI0Ba kr - °C crimpTa ’ KT

© MHOO, 2012 r.
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Temneparypa ILIaBJIeHUS

Temneparypa KHII€HUSA

CBUHIIA 327 °C BOJIbI 100 °C
oJIoBa 232 °C crmpra 78 °C
BOZbI 0°C
Om - Mm?
Y meanHOE sJdeKTpHUecKoe comporuBiaeane, —— (mpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
MeIb 0,017 HUXPOM (cILIaB) 1,1
QTIOMUHUHI 0,028 expann 1,2
JKeJIe30 0,10

HopMmasnbHBIE yCIOBHA: IaBIeHNIE 10° Ila, remneparypa 0°C.

© MHOO, 2012 r.
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Yacts 1

K kaowcdomy u3 3zadanuii 1 - 18 danvr 4 eapuanma omeema, u3s

KOomopbix moaibko 00un npaeuabhslii. Homep amozo omeema o6eedume
KDYa#CKOM.

1 | Teno mBmkerca Bmons ocu OX. Ha pucynrax 1 -4 mpuBeneHbl rpaduru
3aBUCHMOCTH KOOPAWHATHI X Teia oT BpeMeHu ¢. Kakoit u3 mpecraBieHHbIX
rpauKOB COOTBETCTBYET PABHOMEDPHOMY [BHKEHUIO?

XM XM

0 | Y 0

11

2 | Ilo IJIAIKOMY CTOLY TAIAT GPyCOK MAcCOil m, IPUKIabIBad K HeMy CHILy F,

HAaIIPaBJIEHHYIO ITOJ YIJIOM O K TOPH30HTY, KaK II0OKa3aHo Ha pucyHke. Cuia,
€ KOTOPOM OPYCOK ITaBHUT HA CTOJI, II0 MOAYJIIO PABHA
-

F

PO

1) mg 2) mg-F sina

3) mg+F 4) mg+F sina

© MHOO, 2012 r.




®usura. 9 kmacc. Bapuanr 1 7

3 | Ilo cromy BHOMHL OXHOI HPAMOHM ABIKYTCA ABA Teja MaccaMd m U 2m co
CcKopocTAMH U ¥ 40 COOTBETCTBEHHO, KaK IIOKA3aHO Ha PHCYHKeE.

CyMMapHBIH UMILYJIBC 9TOH CHCTEMBI TEJI PABEH
2m 45 m F

1) Om?o 2) Tm?v 3) Sm?v

4) 3m

4 | Kaxkywo mo moaymaio cuiy F HyHO NPHUIONHTH K OCH
6imoxka B, uToOBI ypaBHOBecuThH rpy3 Maccoil 10 kr,
TOJIBEIIeHHBIN Ha JerKod HepacTI:KUMON HUTH,
repexkuHyToM dyepes 6a0ku (cM. pucyHok)? Bioku A u
B cunrars HEBecOMbIMU, TPEHUEM NIPEHEOPEUD.

"4

lOKT‘G

1) 50H 2) 400 H 3) 200H 4) 100H

g Ha 6onpmwmii mo I1wromamu IOpIIEHb S1 TUIPaBINYECKOTO IIpecca

TIOJIOKUIN THPI0 BecoM P, xax mokasamo Ha pucyuke. Cuna F, KoTopyro

HY;KHO IIPHJIOKHUTb K MEHBbIIeMy II0 IIIOIIaAu IIOPUIHIO S2, 4TOOBI

YpaBHOBECUTD I'IPIO0, II0 MOAYJ/IIO JOJIKHA OBITH

G0l

o R AR VAR

1) paBHa HyJI0 2) mensIne Beca rupu P

3) pasHa Becy rupu P 4) 6ombiie Beca rupu P

6 | K opyxubne muanamomerpa moxeecunu rpys maccoit 400 r. Ilpu stom oma
pacrauymace Ha 5 MM. Halinure Ko03(D(HUIMEHT KECTKOCTH MPYKUHBI
IHUHAMOMETPA.

1) 0,8 Hm 2) 1,2H/™m 3) 800 H/m 4) 1200 H/™m

© MHOO, 2012 r.
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7 | Taxoit Bux Temionepenadyu, Kax KOHBEKIIVS, BO3MOMKEH

1) TOIBKO B BaKyyme 2) TONBKO B raszax

3) B rasax u KHIKOCTAX 4) TOJBKO B TBEPIBIX TEJIAX

8 | B ramopumerp, comep:xaruit 200 r Boas! npu temneparype 89 °C, omycruin
CTAJIbHYIO YaWHYIO JIOKKY Maccod 25T, JeKaBIIyi0 J0 STOTO Ha CTOoJie B
koMHare. Ilociie yeraHoBIeHUA TEILIOBOrO PABHOBECHSA BOAA B KAIIOPHUMETPE
oxnagunack no 88 °C. IIpemebperas moTepAMU TEILIOTHI U TEILIOEMKOCTHIO
KaJOPUMeTpa, OIpeAe/uTe, 4eMy ObLIa paBHA TeMIlepaTypa JOKKH [0 ee
omyckauusa B kajgopumerp? Temmoemkocers cramu pasua 500 :x/(xkr-°C).

1) 19,5 °C 2) 20,8 °C 3) 22,1°C 4) 30 °C

9 | K usonupoBanHoMy MetamtmieckoMmy Terny AB, cocTodmemy us qByx dacren
A u B, mogHecu cieBa, He Kacasich, CTEKITHHYIO MAJI0YKY, [IPeIBAPUTEILHO
IIOTEPTYI0 O IIENK, KAk II0OKa3aHo Ha pucyHke 1. 3arem, He ybupas
CTEeKJIAHHON majouku, Teno ADB pasmenunu Ha nBe yactu (PHCYHOK 2).
3apsaabl KaKoro 3HAKa B pesysibTaTe OKasaiuch Ha yacTax A u b remra AB?

pue.1 puc.2
1) ma ugactax A u B okasascs oTpunaTenbHbIH 3apsi
2) mauvactax A u B okasajics mooKUTeNbHbBIH 3P

3) Ha wactu A oKasajucsd IOJOMKUTEIbHBIA 3apsal, a Ha 4YacTu b —
OTPHUIATEIbHBIN 3aPsI

4) ma yactu A oOKasajcA OTPHUIATENbHBIM 3apsn, a Ha 4YacTu b —
MIOJIOKUTEIbHBIN 3aps

© MHOO, 2012 r.
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10 | Ha pucynxe mpusefieHa cxeMa 3JeKTPUYECKOM IIeIH, B KOTOPYIO BKIIOUEHbI 11 | B6ausu npsMONTMHEHHOTO BEPTHKAIBHO PACIIOIOKEHHOro pooaHuKa AB, B
peocrar u pesucrop R, uMeronuii 0CTOAHHOE CONpoTHUBIeHe. Kak OymyT KOTOPOM HeT TOKa, YCTAHOBWIM CTpenKy kommaca (pucynox 1). Kax
M3MEHATHCA IIOKA3aHusa aMmiepMerpa A u BoabTMeTpa V HpH IepeMeleHun MOBEpPHETCA CTPEeKa II0Cie TOro, KaK 3aMKHYT Kiaiod K ¥ 110 mpoBOTHHKY
IBHKKA peocTara BIpaBo? noreuér Tok? Ha BapmamTax OTBETOB MOKa3aH BUJ CBEPXYy HA IPOBOTHHUK

(Tok Teuer «HA Hac») — CM. PHUCYHOK 2. MaruuTHOoe moie Semiau He
Y4YUTBIBATH. .
5
—

)’\
I Puc. 1
W)
1) mokasaHusa ¥ aMIepPMeTpPa, U BOIbTMETPA OyAyT yBEeINIUBATHCA ® @ N
2) mokasaHusa amiepMerpa OyayT yMEHbBIIAThCA, a BOJbTMETPA — g N
YBEIMYHUBATLCSI @ ......... .-_-:‘___":» @ ...............
3) mokaszamus ammepMmerpa OyAyT yBEJIHYHBATHLCA, a BOJILTMETPA —
YMEHBIIATbCI Ry

4) moxazaHWI U aMIIEpMeTPa, W BOJALTMETPa OyAyT YMEHBIIAThCA

Puc. 2
D1 2) 2 3) 3 4) 4

12 | Ha Tomkywoo cobuparoinyo auH3y ¢ (orxycamu F ciaeBa mamaer Jiyd, Kak
TOKA3aHO HA pUCyHKe. [locie MPOXOMKAEHWS JHUH3LI STOT Jyd MOUIAET TI0

IIyTH
A :
[7] ;.-/ ;,‘\ o
4
L 4
1 2) 2 3) 3 4) 4

© MHOO, 2012 r. © MHOO, 2012 r.
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13

YueHUEK coOpas SJIEeKTPUIECKYIO I[ellb II0 CXeMe, IPUBEAEHHOM Ha PUCYHKE.

WsBecTHO, UYTO COHPOTHBIEHHE IIEPBOTO  PE3UCTOPA R1 =1 Owm,
COIIPOTUBJIEHE BTOPOIO PpPe3uCTOpa R2 =20M. UYro mnOKa3HIBAIOT
ammepMerp A U BOJIBTMETP V2’ €CIH BOJIBTMETP Vl’ TIOAKIIOYeHHBIH K

pesucropy R nokaseiBaer 6 B? Bce wusmepurenbHBIe TPUOOPHI

1’
neaIbHbIE.
R,

h)m

1) 1,=6A,V,=3B
3) I,=1A,V,=2B

2) 1,=6A,V,=12B
4) 1,=1/6 A,V,=1/3B

14 | o-u3Iy4YeHHe IIpencTaBIsgeT co00M IIOTOK

1) mporoHOB 2) 5IeKTPOHOB

3) HeHWTpPOoHOB 4) sapep aTOMOB rejaus

© MHOO, 2012 r.
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15 | K npy:xuHHOMYy AMHAMOMETDY IOABECHIH TPY3. ¥ KAKUTE, YeMy
paBeH Bec Tpys3a, ¢ y4eToM TOTO, UTO HOTPEIIHOCTb HU3MEPEeHHs
paBHA MOJIOBUHE [IeHbI MAJIEHBKOTO JeIeHHs IIKATbI Ipubopa.

1) 24H
3) (2,4+0,2) H

2) (2,4+0,05) H
4) (2,420,1) H

IIpouumaiime mexcm u eévinoanume 3adanus 16, 17.

Pacnpenenenne MakcBesia

Mosekynbl rasoB HAXOAATCI B HENPEPBLIBHOM XAOTHYECKOM TEILIOBOM
nBuKeHun. | BUrafach, OHU MOCTOAHHO CTATKMBAIOTCS APYT € APYTOM M CO CTEHKAMH
cocyna, B KOTOPOM 3akiafodeH ras. IIpw sTHX CTOIKHOBEHHAX CKOPOCTH MOJIEKYII
M3MEHSITCI KaK [0 MOAYJI, TaKk M II0 HampasieHuio. 1lo aroil mpuymue Bece
MOJIEKYJIBI Ta3a 00IaJaoT PA3INYHBIMA CKOPOCTSMU. YYEHBIX JTABHO HHTEPECOBAI
BOIPOC — CYIINECTBYeT JM KaKag-HUOyAh 3aKOHOMEPHOCTb, KOTOpAs II03BOJISET
BBIYUCIUTD, CKOIIBKO MOJIEKYJI UMEIOT CKOPOCTh C JaHHBIM MoxyseM? OTBeT HA 3TOT
Bompoc B 1860 roxy man Benuruii Opuranckuit pusur u maremaruk [xeiimc Kmapk
Makcgean. OH yCTAHOBHJI, YTO HEBO3MOMKHO TOYHO OIPENESUTh, CKOJIBKO UMEHHO
MOJIEKYJI MMEIOT B JaHHBIA MOMEHT 3aJaHHYHI0 CKOPOCTH (HANpHMeEp, PaBHYK II0
moxymo 500 m/c). OgHAKO MOKHO BBIUMCIUTH, CKOJIBKO IPOIIEHTOB MOJEKYJI OT HX
001I[ero 4mceiaa MMEIT CKOPOCTh, MOJIYJIb KOTOPOH OJM30K K 3aJaHHOM BeIUYHMHE
(mampumep, gexur B muTepBase or 500 m/c mo 505 m/c). Popmyna, Koropas
TI03BOJISET CHEeNIATh TAKOW pacyer, HA3BIBAETCI B YECTh OTKPBHIBIIETO €€ yYEeHOTO
pacnpedenenuem Makceenra.

© MHOO, 2012 r.
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Pucynox 1. Pacupenenenns Makcsesia Aj1d refiud IPH PasindHbIX TEMIIEPATyPax.

Yo
1.2 drrop
1.0 —y | asar
0.8
0.6 |- L 2 | | \_HEoH |
0.4
0.2
0 200 400 600 800 1000 1200 . Ml

Pucynox 2. Pacupenenenus Maxkcsemna npu Temmeparype +27 °C qy1s HeoHa,
azora u gropa.

Cormacuo pacupenenennio MaxkcBemnna, [0S MOJEKYJT rasa, KOTOPbIE HMEIOT
CKOPOCTH, MOJyJIb KOTOPO# OJIM30K K 3a/JaHHOU BEJIMYHMHE, 3aBHCHUT OT MACCHI
MOJIEKYJIBbI Ta3a (TO ecTh OT ero XHMMHYECKOTO COCTaBa), a TAK/Ke OT TeMIepaTyphl
raza. Ha pucynke 1 mokasanwsl pacupenenenusa MakcBemna ana reaud (Macca

MOJIEKyJbl 6,7 - 10727 kr) IpH PpasIWYHBIX 3HAUYEHUAX TeMueparypbsl. Bmomn
TOPHU30OHTAILHON OCH HAa TrpaduKe OTIOMKEHBLI 3HAYEHUS MOMYJSA CKOPOCTH U
MOJIEKYJIBI, & BIOJb BEPTHKAIBHOM — IIPOIEHT MOJEKYJ, HMEMIIUX MOMIYJb
CKOpocCTH, OMM3KMHA K U (oTaMuatomuiica or v He 6oiee, yeM Ha 5 m/c). BunHo, uto
IIPH YBEJIUYEHUHU TEMIIEPATYPHI KPUBBIE CTAHOBATCI HUKE U PACIIHPSIIOTCS.

© MHOO, 2012 r.
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Ha pucynke 2 nokasassl pacnpegenenus Maxkcsemnta mpu temneparype +27 °C
—26
0

0—26

I PasaudYHBIX Ta30B — HeoHa (Macca Moneryabl 3,3 -1 Kr), asora (Macca

Mouerybt 4,7 - 102%kr) = ¢dropa (macca momerymas 6,3 - 1 kr). W3 rpaduros

clefyer, 4TO MPH yBEIHMYEHHH MACChl MOJIEKyJ KpPHWBbIE CTAHOBATCH BBIIIE U
CY$KaIOTCA.

MaxcuMy™m KasKmol KPHBOM COOTBETCTBYET CKOPOCTH, KOTOpasd HAa3bIBaeTCA
Hanbojiee BepOATHON (TAKYI0 CKOPOCTh MMEET HAWOOJBIIHMA IIPOIEHT MOJIEKYJI).
Hampumep, ms pucynra 1 cnemyer, uro mpu Ttemmeparype +427 °C wmaubosee
BEPOATHASA CKOPOCTh MOJIeKyn remws =1750 m/c, mpudyeM CKOpOCTb, OMHM3KYH K
STOMY 3HAYEHUIO, UMEIOT Beero nulllh =0,25% oT 06I11ero 4ucaa MOJeKy.I.

Pacnpenenenne MaxkcBenana urpaer BaKHYIO POJIb B MOJEKYIAPHOH (DHU3HKE.
OHO 103BOJIAET BHIYUCIATH MHOTHE BEIHYHNHbBI, XapaKTepPHU3yIolIe MOJIEKy/Ibl Ta3a,
a TakKe [maeT BO3MOKHOCTH O0OOCHOBATH OCHOBHOE YpPABHEHHE MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU r'a3oB.

16 | Pacnpenenenue Makcsesia I103B0JIsI€T BEIYNCIUTD
1) MOIyJIb CKOPOCTH MOJIEKYJI rasa

2) 4YKCI0 MOJIEKYJI C 3aJaHHBIM MOAYJIEM CKOPOCTH
3) mpoleHTHOE CoflepKAHNEe MOJIEKYJT C 3aJIaHHBIM MOJYJIEM CKOPOCTH

4) TPOIEHTHOE COAEPIKAHNE MOJIEKYJ C MOMIYJIEM CKOPOCTH, OJIU3KUM K
3aJaHHOMY 3HAUYEHUIO

17 | Ilonb3yacy pucyHKOM 2, OIpeAenuTe, y MOJEKyJl KaKOro rasa Ipu
temmepatype +27 °C Haubosee BeposaTHAA CKOPOCTD 6oibiie?

1) y meona 2) y asora

3) y dropa 4) HEBO3MOKHO OIPEIeIUTh

© MHOO, 2012 r.
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18 | B Tabnuie mpuBemeHBI MacChl MOJEKYJI I YeThIPeX Pa3INYHBIX Ta30B,

HaxOAAIIMXCA IPY ONUHAKOBOU TeMIepaType.

Tas Macca
MOJIEKYJIbI, KT
—26
Heon 3,3-10
1 —26
Aproun 6,610
X1op 1,2-107%
—25
Kcenon 2,2-10
Kaxoit u3 rpaduxoB, IIOKa3aHHBIX HA PHCYHKe, MOKET COOTBETCTBOBATH
HEOHY?
o
2.5} T
Nell
2.0 | i
‘ No 2
1.5 /.
‘ /\5_-3
1.0 i
/ fj]‘ﬁ_ul
0.5 i -
| . e
0 200 400 600 800 1000 1200 . wic
1 2) 2 3) 3 4) 4
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Yacts 2

IIpu evinoanenuu 3adanuii ¢ Kkpamxum omeemom (3adanus 19-21)
Heo6x00uMmo 3anucamsv omeem 6 mecme, yKaA3aHHOM 6 meKcme 3a0aHust.

19 | Bpycor uz amomuaus Maccoit 1 kr, Haxopammiica mpu Temmneparype 0 °C

IpU HOPMAaIBHOM aTMOoc()epHOM [ABJIEHWW, HAYMHAIOT HarpesaTb. Ha
pUCyHKe wu300pameH rpad)uik 3aBUCUMOCTH TEMIIEPATYPHI AJTIOMHHHSA OT
BpPEMEHH.

3 T 1

1200

D
800 i - -
B C
400}
‘A
0 5 10 15 1, MHH

YcraHOBUTE ~ COOTBETCTBME  MEKAy  yYacTKAMHU HA  Tpadure w
MIPOMCXOAAIIMMY IIPY HATPEBAHHUH IIPOLIECCAMHU.

K rammoMmy osiaeMeHTy IepBOro croyblia MOAOEpHUTE COOTBETCTBYOIIUM
3JIEMEHT M3 BTOPOTO W BHECHTE B CTPOKY OTBETOB BhIOPAHHBIE MU(PHI O
COOTBETCTBYIOIMMH GyKBaAMH.

YYACTOR 'PAPHUKA ITPOITECC
A) AB 1) marpeBanue TBEpIOTO TeJa
B) BC 2) oxiIayIeHue KULKOCTH
B) DF 3) miaBieHue
4) KpUCTAIIH3AIHAS
5) KoHIeHcalud
A b B
OTser: |.

© MHOO, 2012 r.
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20 | ABTOMOOHIBL, ABHMKYIIMIHCA C IOCTOSHHON CKOPOCTBIO IO TOPH30HTAILHOM
IOpore, HAYMHAET 3JKCTPEHHOE TOPMOKEeHHe, IIPH KOTOPOM Kojeca He
BpaIllalOTCA, a CKOJIL3AT 1o mopore. Ompenenure, KAk HM3MEHAIOTCI CO
BpeMeHeM cleayoinre (U3WHYEeCKHe BEeJIHYHHBL: MOMAYJIb YCKOPEHHS
aBTOMOOMJIA; MOMLYJIb CHIIbI TPEHUA KOJIEC O JOPOry; KMHETHYECKAS SHEPIrHsd
aBTOMOOMJIA.

SanumuTe B _Tabnuiy BhIOpaHHBIE ITMQPBI IS KAKION (PU3MIECKOH
BEJIMYUHBI IO COOTBeTcTByMommMu OykBamu. Lludpbl B oTBere Moryr

IIOBTOPATHCA.
OUSNIYECKUE BEJIMUNHBI NX USMEHEHUWE
A) Momynb ycKOpeHus aBTOMOOMIIS 1) yBenmuumBaercs

B) moxyns cunbl TpeHUA Kosec o jopory  2) yMeHbIIaeTcs

B) kuHeTHMueckas sHeprus aBTOMOOHIISA 3) He uaMeHseTCA

A b B

OTser: |.

© MHOO, 2012 r.
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m Bpycox  maccoit 5 Kr  HaxoguTca ~— Ha ———— ,E"
. KT -

IIIepOX0BATOM FOPU3OHTATBHOM moBepxHOCcTH. K é/ o »

X

OpyCKy NIpHMKpEIIEeH TUHAMOMETP, K KOTOPOMY

MIPUKIANLIBAIOT TOPHU30OHTANBHYI0 cuiny F. Ha pucyuke mnsobpa:ken rpaduk
3aBUCUMOCTH MOZYJSA CUJIbl TpeHusa F p’ BO3HUKAIOMIEH  MEKIY

TIOBEPXHOCTHIO OPYCKa U IIIOCKOCTHIO, OT MOAYJIS MPUIOKEHHOM CUIBI F.
F, HA

10 —

th

0 5 10 15 20 25 gy

Ucmonbsya rpadur 9TOH 3aBUCHMOCTH, BBIGEPHTE U3 IIPENIOKEHHOIO
nepevyHd 08a BEPHBIX YTBEPKICHUA. ¥ KAXKUTE UX HOMEPA.

1) KosddumuenT TpeHUs MeXKIy HOBEPXHOCTBIO OPyCKA M ILTOCKOCTBIO
mpuMmepuo pasex 0,2.

2) Ilpu npunomennu cumsr F = SH Gpycok OyaeT ABHTAaThCA BIPABO
OTHOCHTEIBHO CBOETO IEPBOHAYATBLHOTO IIOI0KEHHUS.

3) Ecau mpuknagsisaemas ¥ 6pycky cuina F o momymio 6oabmre 10 H, To
OPYCOK HAXOIUTCA B COCTOSTHUH IIOKOA.

4) Korpa npurnagsiBaemas K Opycky cuia F pasna mo moxmymaoo 20 H,
MOAYJb yCKOpeHus Opycka paBeH 2 M / ¢”.

5) Ecnun npuknangsiBaemas K 6pycky cria F o moxymio mensiie 10 H, To
Ha OPYCOK He JIeCTBYeT CHUiIa TPEHHUS.

Orser: |

© MHOO, 2012 r.
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Yacres 3

Jna omeema na 3adanus wacmu 3 (3adanus 22—25) ucnonv3yime omoenbHulil
noonucannsli Jaucm. 3anuwiume CHAYANA HOMEpP 3A0AHUA, 4 3AMEM Omeem Ha
coomeemcemeyloujee 3a0anue

22| Hcnonp3yss MCTOYHMK TOCTOSIHHOTO ToKa ¢ HampsbkeHneM 4,5 B, BompTMeTp H

COeJIMHEeHHBIE MOCIeoBaTeNIbHO pe3uctopbl Ry = 12 OM u nepemeHHbIH pe3uctop Ry,
MOJ3YHOK KOTOPOTO YCTAHOBJIEH B MPOU3BOJBHOM IIOJIOKEHHH, OIpEIeiTe
compoTuBieHue Ry, n3Mepsis HampsbkeHue Ha pesuctope Ry.

1) CoGepure IIEKTPUUYECKYIO CXEMY.

2) YcraHOBHTE MOJI3YHOK pEOCTaTa IPUMEPHO HA CePeMHY.

3) UsmeprTe HanpsbkeHUe Ha pesuctope Ry.

4) OnipeienuTe HEU3BECTHOE COMPOTUBIIEHKE Ry.

B Gi1anke 0TBETOB:

1.) cnenaiiTe pUCyHOK-CXEMY DKCIIEPUMEHTAILHOM YCTAHOBKH;

2) yKaxuTe pe3yJibTaThl H3MEPEHHM HANPSIKEHUS W IPUMEPHYIO IIOrPELIHOCTD
HA3MEPEHUH;

3) samumure QopMmysy Ut CONPOTHBIEHHS IBYX MOCIEIOBATENHHO COEIUHEHHBIX
Pe3UCTOpOB;

4) zanuimmre 3akoH OMa 1Sl H3y94aeMbIX YYacTKOB IIEITH;

5.) ucnone3ys . 3 u . 4, nony4ynrte GHOpMyIiy Ui HEM3BECTHOTO CONPOTHBIIEHHS W
3aIUIINTE €€;

6.) ompemenuTe UYKMCIOBOE 3HAUEHHWE CONPOTHBIEHUS Ry, yKazaB PUMEPHYIO
MOTPEIIHOCTh €r0 H3MEPEHHUsI.

Ha crone crouT crakaH, OOBepXy HalOJHEHHBIH Bojoi. Ha moBepxHOCTH BOABI
OCTOPOXHO KIIaIyT TeJo, KOTOpOe IIaBaeT Ha MOBEPXHOCTH, He KacasiCh CTEHOK U IHA
cTakaHa. I3MeHHTCS K TIpY 3TOM JaBJIeHUe BOJBI Ha THO cTakana? OTBET MOSCHUTE.

VY ocHOBaHMSA 3[aHUS JaBJIeHHE B BOJOIPOBOJE PaBHO S- 16 TTa. Ha kakoii BeicoTe OT
OCHOBaHUsI 3JIaHWs CHWJIa JaBJIeHWs BOIbI Ha MPOKIanKy ruromansio 0,2 cM? B
BOJIOTIPOBOJTHOM KpaHe, pacroJIoKeHHOM Ha 3To# BbicoTe, OyzeT paBHa 4 H?

IpoBonoku 1 1 2 coefrHEHBI MOCIENOBATENFHO W BKIIIOYEHBI B DJIEKTPHUYECKYIO IIETTh
MTOCTOSIHHOTO TOKa. [IpOBOJIOKM MMEIOT OJMHAKOBYIO MacCy M IUIOIIa]h MOMEePEeYHOro
ceuenusi. HalinnTe OTHOIIEHHE TEIUIOBOM MOIIHOCTH, BBIIEISIFOLIENCS B IPOBOJIoKe 1, K
TEIUIOBOM MOIIHOCTH, BBIACNSIONICHCS B MPOBOJOKe 2. YAenbHOE CONMpPOTHUBICHUE
npoBoJiokd 1 paBHo 0,1 MKOM-M, ee MIOTHOCTh 7800KF/M3; YAETBHOE COMPOTHBIICHHUE
MIPOBOJIOKU 2 PaBHO 0,10m-MM%/M, ee moTHOCT 21450kr/M°,

© MHOO, 2012r.




Paiion

TpenupoBouHasi paGora Ne2
no ®PU3NUKE
16 suBaps 2012 rona

9 kaace

Bapuanr 2
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HNHcTpykuus no BBINOJTHEHUIO PadoThI

Ha BbInonHeHHE dK3aMeHALMOHHOM paboTsl mo ¢usnke orBoautcst 3 yaca (180 munyT).
PaGora cocrout u3 3 4acreil 1 BKroyaer 25 3anaHnii.

Yacte 1 comepkur 18 3amanmii (1-18).K kaxmomy 3amanuto mpuBomutcst 4 BapuaHTa
OTBeTa, M3 KOTOPHIX TOJBKO OAWH BepHbIi. [lpu BbllonHeHWH 3amaHus dactd 1 oOBemute
KPY>KKOM HOMep BBIOPaHHOTO OTBeTa B SK3aMEHAIMOHHOH pabote. Ecim Bl oOBenmn He TOT
HOMEp, TO 3a4epKHHTE 3TOT OOBEeICHHBIH HOMEp KpPEeCTHKOM, a 3aTeM OOBequTe HOMep
[PaBUJIBHOTO OTBETa.

Yactp 2 BriroyaeT 3 3aqaHusi ¢ kpatkuM orBetoM (19-21).I1pu BbIMOJHEHUH 3aJaHU
4acTH 2 OTBET 3allMChIBAeTCs B 3K3aMEHAI[MOHHOW paboTe B OTBEJCHHOM NI 3TOro Mecre. B
Cllyyae 3aIliCH HEBEePHOI'O OTBETa 3a4ePKHHUTE €r0 1 3alMIIUTE PSIOM HOBBIH.

Yacte 3 comepxut 4 3amanus (22—25),Ha KOTOpbIE ciedyeT NaTh pa3BEpHYTHIM OTBET.
OTBeTHl Ha 3aJaHWs dYacTH 3 3allCHIBAIOTCS Ha OTACNBHOM  JIMCTe. 3amaHue 22 —
9KCIIEPUMEHTANIbHOE, W JUISl €ro BBIIOJHEHHs HEOOXOAMMO BOCIIONB30BAThCs JTa00PaTOPHBIM
obopynoBaHUEM.

Ipy BBMHCIEHHUSX pa3pelIaeTcst HCIOIb30BaTh HEIPOTrPaMMHUPYEMbIH KabKyIATOP.

CoBeTyeM BBITONHATE 3aJJaHUs B TOM HOPsIZIKe, B KOTOPOM OHH JaHbl. C LIeJIbl0 3KOHOMHUHU
BpeMeHM MpOITycKaiiTe 3ajaHue, KOTOpOe He YAaeTcs BBINONHHUTb Cpasdy, W NEepexoluTe K
cnenyroiemy. Eciu mocnie BeimosiHeHnsi Beel pabotbl y Bac ocranercs BpeMmsi, TO MOXKHO
BEPHYTHCS K IIPOITYILIEHHBIM 3aJaHHsIM.

Bansl, nonmyueHHble BaMu 3a Bce BBINONHEHHbIE 3anaHusi, cymMmMmupytorest. I[Tocrapaiitech
BBIMIOJIHATD KaK MOXKHO GOJIblie 3ajaHiil 1 HabpaTh KaKk MOXXHO OoJibliiee KOJINYeCcTBO OaioB.

Kenaem ycnexa!

© MHOO, 2011r.
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Humxe mpuseneHbl cripaBodYHbIE AaHHBIE, KOTOPhIe MOTYT ITOHamoOuthca Bam
TIpH BBITTOJHEHUHU PaOOTHI.

HecarnaHbie IPUCTABKHA

Hawnmenosanue O6o3uauenue Muoxurens
rura r 10°
Mera M 108
KHJIO0 K 10°
TeKTO r 102
CaHTH ¢ 1072
MUJLIH M 1073
MHKPO MK 1070
HAHO H 1077
KoncTanThI
M
yCKOpeHHe CBOOOTHOTO HaZieHud Ha SeMiie g=10 0_2
11 H- M2
rpaBUTAIMOHHASA ITOCTOSHHAS G=6,7-10 " ———
KT
g M
CKOPOCTH CBETA B BAKyyMe c=3-10 o

3JIEMEHTAPHBIN DIEKTPUIECKUH 3aPa/

e=1,6-10 °Kn

© MHOO, 2012 r.
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ILroTHOCTH
KT KT
6eH3uH 710 — npesecuna (cocna) | 400 —
M M
KT KT
CITHPT 800 F napaduH 900 3
KT KT
KEpOCHH 800 ? ATIOMUHUE 2700 E
KT KT
macio mamuasaoe | 900 ) MpamMop 2700 )
KT KT
BOIA 1000 3 MUHK 7100 3
KT KT
momoko nensuoe | 1030 F CTalb, JKeIe30 7800 ﬁ
KT KT
BOJIa MOPCKasd 1030 F MeIb 8900 F
KT KT
PTYTh 13600 3 CBHUHEII 11350 3
YaeanHast
TEIJIOEMKOCTh 4200 Jox TEIJIOEMKOCTh 130 IES
BOJbI xr-°C CBHHIIA kr-C
% TemaoTa %
zﬁﬁﬂggh’moc“ 2400 i - napoobpasosanus | 2,3 - 10° Ax
p KT - BOTBI KT
& TerIoTa %K
iingoeMKOCTb 2100 X G napoobpasosamus | 9,0 - 10° o
& KT - crimpra KT
% TemaoTa %
;?I?Ojiggxﬁgmb 920 A C IIABJICHUS 2,5-10% Ax
KI - CBUHIIA Kr
TeIlJI0eMKOCTb 500 Jax TeIaoTa 7 8.10% Mok
cramn kr - °C IJIaBJIEHUSA CTAJIH ’ KT
TeTII0eMKOCTE 400 B TeTIoTa 5.9.10% &%
IIUHKA kr - °C IJIaBJIEHUI 0JI0OBA ’ KT
TEII0eMKOCTh 400 B TeroTa 3.3.100 L%
Meau kr - °C IIABJICHUS JILIA ’ KT
TEILJI0EMKOCTD 230 Hox TEIJIOTa CTOPaHUi| 9 g . 1(f Jox
0JI0Ba kr - °C crimpTa ’ KT

© MHOO, 2012 r.
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Temmneparypa ILIaBJIeHHAS

Temneparypa KHII€HUSA

CBUHIIA 327 °C BOJIbI 100 °C
oJIoBa 232 °C crimpra 78 °C
BOZbI 0°C
OM - Mm?
Y meabHOeE 9JdeKTpHYecKoe comporuBiaeane, ——— (mpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
MeIb 0,017 HUXPOM (cILIaB) 1,1
QTIOMUHUHI 0,028 expann 1,2
JKeJIe30 0,10

HopMmajnbHBIE yCIIOBHA: IaBIeHNE 10° Ila, remneparypa 0°C.

© MHOO, 2012 r.
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Yacts 1

K kaowcdomy u3 3zadanuii 1 - 18 danvr 4 eapuanma omeema, u3s
KOmopbix moabko 00un npaeutvuvlii. Homep amozo omeema o6eedume
KpYa#CKOM.

1 | Teno mBmxkerca Bmons ocu OX. Ha pucynrax 1 -4 npuBeneHbl rpaduiru
3aBUCHMOCTH KOOPAMHATHI X Teia oT BpeMeHu ¢. Kakoit u3 mpejcraBieHHbIX
rpauKOB COOTBETCTBYET [BUKEHHUIO C TIOCTOSHHBIM 110 MOIY/II0 HEHYJIEBbIM

yCKOpeHHeM?
® @

XM XM

0 I . . tC 0 — . fc

o TN

5 f"c
D1 2) 2 3) 3 4) 4

2 | Ilo mepoxoBaToMy CTOJIy Tam@aT OPYCOK MAaccod m, NPUKIANBIBAA K HEMY
CHILy, HAIIPABIEHHYIO IIOJ YIJIOM O K TOPHU30HTY, KAK IIOKa3aHO HA PHUCYHKE.
Koadduruent tpenus pasen 1. Cusia Tpenus, AeHcTByoIaa HA OPYCOK, 10
MOJIYJII0 PaBHA

7

1) wng 2) w(img-Fsino)

3) wimg-F) 4) wimg-Fcosa)

© MHOO, 2012 r.
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ﬂ IIo cTomy BIOMH OHOM MPAMOI ABMKYTCI IBa Tela maccamMu m u 2m. Temo
MAaccou m JIBHIKETCSA CO CKOPOCTBIO U BIIEBO, & TEJIO MACCOM 2m TBUKETCA CO
CKOpOCThIO 40 BIpaBO, KaK IOKasaHo Ha pucyHke. CyMMapHBIH HMITYJIbC
STOH CHCTEMbI TeJI PABEH

2m 45 o m
P A =,
1) 9m v 2) 8m v 3) Tm?v

4 | Kaxywo no moxymio cumy F HyXHO IPHIOKATH K KOHITY
JIETKOM HEPacTAKMMOM HUTH, IIEPEeKUHYTON dYepes
0/I0KM, uYTOOBI ypaBHOBECHUTH TIpy3 Maccoi 10 kr,
MOJBeIeHHbIH K ocu 6i10Ka B (cM. pucynok)? Bioku A u
B cunrarh HEBecOMBIMHU, TPEHUEM NIPEHEOPEUb.

1) 50H 2) 400 H 3) 200 H

4) 100 H

ﬂ Ha wmewpmnit mo mnmomagu IOpIIeHb S, THAPABIMYECKOro IIpecca
TIOJIOKUIN THUPI0 BecoM P, kak mokxasano Ha pucyHke. Cuma F, KoTopyio
Hy:KHO IIPWIOKHUTH K OOJbIeMy IO IUIOIIAAXW IOPIIHIO S|, YTOOBI
YPaBHOBECHUTH THPIO, IT0 MOYJIO JO/KHA OBIThH

-

f

R R R RO R T

1) 6oabuie Beca rupu P 2) pasua Becy rupu P

3) MenbIne Beca rupu P 4) paBHA HYJIO

6 | K npyxune muaamomerpa moxeecwnu rpys maccoit 800 r. Ilpu sTom oma

pacraHyiaack Ha 5 MmMm. Halinure K03(p(PHUIHEHT KECTKOCTH HPYHKUHBI
IWHAMOMETPA.

1) 1,6 Hw™ 2) 160 H/™m 3) 625 H/m 4) 1600 H/m

© MHOO, 2012 r.
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7 | Taxoit Bup Temaonepenayu, Kax TEIIOIIPOBOIHOCTD, BO3MOMKEH

1) TOIBKO B BaKyyMme 2) B rasax u KHIKOCTAX

3) B raszax, JKHAKOCTAX M TBEPALIX Temax 4) TOIBKO B TBEPABIX TeIax

8 | B kamopumerp, comep:xarnuii 200 r Bogsl ripu Temmeparype 85 °C, omycruinu
AIIIOMUHHUEBYIO YANHYIO JOMKKY Maccoi 14 r, umesinyio temmneparypy 20 °C.
IIpenebperass m[mOTEpPSIMH TEIUIOTHI ¥ TEILUIOEMKOCTBIO KAJIOPHUMETpa,
ompefiesuTe, Ha CKOJIBKO I'PaJycoB OXJIAMUTCSI BOJA B KaJOPHMETpPE IIOCIIe
YCTAHOBJIEHHWSA TEIJIOBOTO pPaBHOBECHA. TeIIOEMKOCTh ATIOMHHUS paBHA

920 IIsx/(xr-°C).
1) 5a 0,5°C 2) ma 1,0 °C
3) malb°C 4) ma 2,5°C

9 | K KoHIlaMm M30IMPOBAHHOIO MeTaindeckoro tena AbB, cocrosiero us aByx
yacted A u B, mogBecuau jerkue NMCTKU GyMaru, a 3aTeM IMOTHECTU K HeMYy
clieBa, He Kacasch, SO00HUTOBYIO IAJIOYKYy, IPEABAPUTENHHO IOTEPTYIO O
mepcerb. JIucTkM Ha Kpasax Tel A u B OTKIOHMIHCH, Kak [OKasaHo Ha
pHUCYHEe. 3apAnbl KaKOro 3HAKa HaxoadaTcsa Ha yacTax A u b rera AB?

1) ma gacrax A u B HaxoguTea OTPUIIATENBHBIN 3P
2) mauvacTax A u B HaxoguTCsa MOMOKUTEILHBIN 3apPiL

3) ma yacTu A HaxomuUTCA OTPUIIATENILHBIA 3apsAm, a HAa 4acTu b —
OJIOKUTENBHBIN 3apa

4) Ha yacth A HAXOTUTCSI IIOJOKUTENbHBLIA 3apsa, a HAa 4dactu b —
OTPHUIIATEIbHBIN 3aPAL

© MHOO, 2012 r.
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10 | Ha pucynxe mpusefieHa cxeMa 3JeKTPUYECKOM IIeIH, B KOTOPYIO BKIIOUEHbI 11 | B6ausu npsMONTMHEHHOTO BEPTHKAIBHO PACIIOIOKEHHOro pooaHuKa AB, B
peocrar u pesucrop R, uMeronuii 0CTOAHHOE CONpoTHUBIeHe. Kak OymyT KOTOPOM HeT TOKa, YCTAHOBWIM CTpenKy kommaca (pucynox 1). Kax
U3MEHATHCA MOKa3aHusa amuepMerpa A u BojabTMerpa V pu mepeMereHnn TIOBEPHETCA CTPeNiKa IIOCIe TOro, KaK 3aMKHYT K04 K ¥ 1m0 mpoBOZHUKY
IOBUKKA peocrara BJIEBO? noreuér Tok? Ha BapuaHTaX OTBETOB IIOKasaH BH], CBEPXy Ha IIPOBOOHUK

(Tok Teuer «oT HAaC») — CM. pHCYHOK 2. MarmwTHOe mojse Semiau He
Y4YUTBIBATH. .
3]
—

)’\
() Puc. 1
D,
1) moxasanud u amIepMeTpa, ¥ BOJIbTMETpa OyAyT yBeININBATHCA @ )
2) mokasanusi ammepmerpa OyayT YMEHBIIATHCI, a BOJIbBTMETPA — s N N s
YBEIUIHBATHCH @» -------- = ® ~~~~~~~~~~ -l ——

3) mokasaHua ammepMerpa OyAyT YBEIWYHBATBHCA, a4 BOJBTMETPA -—
YMEHbIIaThCs

4) moxazaHWI U aMIIEpMeTPa, W BOJALTMETPa OyAyT YMEHBIIAThCA

Puc.2
D1 2) 2 3) 3 4) 4
12 | Ha ToHKyio paccemBamollyio IuH3y ¢ okycamu F cieBa mamaeT Jiyd, Kak

morasaHo Ha pucyHke. llocie mpoxokmeHMA JWH3BI 3TOT JIyd WOHIET IIO
Iy TH

7 F ;?\ o'

D1 2) 2 3) 3 4) 4

© MHOO, 2012 r. © MHOO, 2012 r.
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13

YueHUK coOpas SJIEeKTPUIECKYIO I[ellb II0 CXeMe, IPUBEAEHHOM Ha PUCYHKE.

HsBectHO, 4TO conpoTUBIEHNe 1ePBOro pesucropa R, = 2 Om, amnepmerp
A moxkaspiBaer cumy Toka 2 A, a BOJIBTMETP V,, MOAKIIOYEHHBIH KO
BTOpOMy pesucropy R,, mokassiBaer Hampmxenue 6B. Uemy pasHo
COIIPOTUBJIEHNE pe3UucTopa Rz U 4YTO IIOKas3bIBaeT BOJIBTMETP Vl’

MOAKIIOYEHHBI K PEe3HUCTOpPY Rl? Bce wusmepurenvHble MPHOOPHI

HuaealbHbIe.

1) R,=30m,V,=4B
3) R,=1/30Mm, V,=1B

2) R,=3 Owm, V,=6 B
4) R,=1/30m,V,=4B

14 | B-uzmydueHue IpencrasiseT co60 ITOTOK
1) meiiTpoHOB 2) 1poTOHOB

3) s1eKTpoHOB 4) spep aTOMOB TeIus

© MHOO, 2012 r.
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15 | K npyxuHHOMY AMHAMOMETDY IOABECHIH TPY3. ¥ KAKUTE, YeMy
paBeH Bec Tpys3a, C y4eToM TOTO, YTO MOTPEIIHOCTh HU3MEPEeHHUs
paBHA MOIOBUHE [IeHbI MAJEHLKOTO JeIeHHs IIKAIbI Ipubopa.

1) 48H
3) (4,8+0,1) H

2) (4,8x0,05) H
4) (4,8+0,2)H

IIpouumaiime mexem u eévinoiHume 3adanus 16, 17.

Pacnpenenenne MakcBesia

MOJIeKyJIbI ra3oB HaXOAATCA B HEIPEPBIBHOM XaOTHYECKOM TEILNIOBOM
newxenuu. [ BUrasch, OHM HOCTOSHHO CTAJIKUBAIOTCA APYT C APYTOM M CO CTEHKAMH
cocyia, B KOTOPOM B3aKI04eH ras. IIpu 9THUX CTOIKHOBEHHSIX CKOPOCTH MOJIEKYJI
M3MEHSIOTCI KAK 10 MOIYJI0, TaKk M o Hampaeienuto. [lo sroil mpuumze Bce
MOJIEKYJIbI Ta3a 00JaJai0T Pa3INYHBIMU CKOPOCTAMH. YUEHBIX JAaBHO HMHTEPECOBAI
BOIIPOC — CYIIECTBYeT U KaKad-HUOyOb 3aKOHOMEPHOCTH, KOTOpPAsd II03BOJIAET
BBIYUCIUTDH, CKOJIBKO MOJIEKYJ/I HMEI0OT CKOPOCTb C JaHHbIM MO,I(yJIeM? OTBeT Ha 3ToT
Bompoc B 1860 roxy man Benukuii 6puranckuil pusur u matrematur xeiivc Knapk
MaKCBeJIJI. OH YCTaHOBUJI, YTO HEBO3MOXHO TOYHO OIIpeaeJInThb, CKOJIBKO HMMEHHO
MOJIEKYJ MMEIOT B JAHHBIA MOMEHT 3a/[aHHYI0 CKOPOCTh (HampuMep, PaBHYIO IO
moxyo 500 m/c). OgHAKO MOKHO BBIUUCIUTH, CKOJIBKO MPOIIEHTOB MOJEKYJI OT HX
0011Iero Ymciaa UMET CKOPOCTh, MOMAYJh KOTOPOUM OJMM30K K 3aJaHHOH BEJIUIHHE
(mampumep, aexur B uuTepBame or 500 m/c mo 505 wm/c). Popmyna, Koropasd
TIO3BOJIAET CHEJIATh TAKOH pacdeT, HA3bIBAETCA B YECTh OTKPHIBIIETO €€ yIEHOTO
pacnpedenenuem Makceeara.

© MHOO, 2012 r.
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Pucynox 1. Pacupenenenns Makcsesia Aj1d refiud IPH PasindHbIX TEMIIEPATyPax.

Yo
1.2 drrop
1.0 —y | asar
0.8
0.6 |- L 2 | | \_HEoH |
0.4
0.2
0 200 400 600 800 1000 1200 . Ml

Pucynox 2. Pacupenenenus Maxkcsemna npu Temmeparype +27 °C qy1s HeoHa,
azora u gropa.

CormacHo pacupenenenno MaxkcBesia, MO MOJIEKYJ rasa, KOTOPbIE HMEIOT
CKOPOCTH, MOJyJb KOTOPOM OJAM30K K 3a/JaHHOU BEJIHUYHWHE, 3aBHUCHUT OT MACCHI
MOJIEKyJIbI Ta3a (TO ecTh OT €r0 XMMHYECKOTO COCTaBa), a TaKKe OT TeMIEPaTypbl
rasa. Ha pucynke 1 mokasanbl pacupenenenus MakcBemna ana reaus (Macca

MOJeKyabl 6,7 - 10727kr) Opy Pas3INYHBIX B3HAYEHHAX TeMIleparypbl. Bmoab
FOPU30OHTAILHON OCH HA TrpaduKe OTIOMKEHBLI 3HAYEHUS MOLYJIA CKOPOCTH U
MOJIEKYJIBI, & BIOJb BEPTHKAIBHOM — IIPOIEHT MOJEKYJ, HMEMOIIUX MOMIYJb
cKopocTtu, 6;au3KuN K U (oTaMyaroIuiicsa oT v He 6omee, uem Ha 5 m/c). Bumgmo, uro
IIPH YBEJIWYEHUN TEMIIEPATYPhI KPUBBIE CTAHOBATCI HUKE U PACIIMPSIIOTCS.

© MHOO, 2012 r.
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Ha pucynxe 2 nokasans! pacupenenenus Makcsesnna mpu geMHepaType +27 °C
IJI PasIWYHBIX rasoB — HeoHa (macca Moiekyawl 3,3 - 10 “7kr), asora (macca

Mouerybt 4,7 - 1020kr) = ¢dropa (Macca monerymnI 6,3 - 102 kr). Us rpaduKoB
clefyer, 4TO TPH yBEIWYEHHH MACChl MOJIEKyJ KpPHWBbIE CTAHOBATCH BBIIIE U
CYSKaIOTCA.

MaxcuMy™m KasKmoll KPHBOM COOTBETCTBYET CKOPOCTH, KOTOpad HAa3bIBaeTCA
Hanbojiee BepOATHON (TAKYI0 CKOPOCTh MMEET HAWOOJBIIHMA IIPOIEHT MOJIEKYJI).
Hampumep, w3 pucynra 1 ciemyer, uro mpu Temieparype +427°C wmaubosee
BEPOATHAsA CKOPOCTh MOJIEKyn remws =1750 m/c, mpudyeM CKOPOCTb, OMHM3KYH K
STOMY 3HAYEHUIO, UMEIOT Beero aulllb =0,25% oT 06I11ero 4ucaa MOJeKy.I.

Pacnpenenenne MaxkcBenana urpaer BaKHYIO POJb B MOJEKYIAPHOH (DU3HKE.
OHO 103BOJIAET BHIMUCIATH MHOTHE BEIHYHNHbBI, XapaKTepPHU3yIollre MOJIEKy/Ibl Ta3a,
a TakKe [maeT BO3MOKHOCTH O0OOCHOBATH OCHOBHOE YpPABHEHHE MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU r'a3oB.

16 | Cormacuo pacnpenenennio MakcBeinsa, IPOIIEHTHOE COEPIKAHNE MOJIEKYII C
MOJIyJIEM CKOPOCTH, OIM3KUM K 3aJJaHHOMY

1) 3aBHCHUT TOIBKO OT MACChl MOJIEKYJIbI ra3a
2) 3aBHCHT TOJIBKO OT TEMIIEPATYPHI rasa
3) He 3aBHCHUT OT MACCHI MOJIEKYJIBI TA3a U OT €ro TeMIIePaTypPhI

4) 3aBHCHT OT MacChI MOJIEKYJIbI Ta3a M OT €r0 TeMIIEPATYPhI

17 | Ilonp3ysicb pPHCYHKOM 2, OIpemenuTe, y MOJEKyJ KaKOro rasa IIpH
temmeparype +27 °C manbosiee BeposiTHAA CKOPOCTh MeHbIie?

1) y meona 2) y asora

3) y dropa 4) HEBO3MOIKHO OIPEIEIUTD

© MHOO, 2012 r.
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18 | B Tabnuie mpuBemeHBI MacChl MOJEKYJI I YeThIPeX Pa3INYHBIX Ta30B,
HaxOAAIIMXCA IPY ONUHAKOBOU TeMIepaType.

Ta2 | onenyoms, xr
Heon 3,3 10726
Apron 6,6-1072°
Xaop 1,2-107%

Kcenon 2,2 107

Kaxkoit u3 rpaduroB, MOKA3aHHBIX HA PHUCYHKE, MOMKET COOTBETCTBOBATH
KCEHOHY?

O/['J

0 200 400 500 800 1000 1200 9. wic
1 2) 2 3) 3 4) 4

© MHOO, 2012 r.
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Yacts 2

IIpu evinoanenuu 3adanuii ¢ Kkpamxum omeemom (3adanus 19-21)
Heo6x00uMmo 3anucamsv omeem 6 mecme, yKaA3aHHOM 6 meKcme 3a0aHust.

19 | Pryrs wMmaccoit 1Kr, HanuTyio B Komby npu Temmeparype 0°C mpu
HOPMAJIBHOM aTMOC(EpPHOM [IABJICHHH, HAYMHAKIOT HarpeBarh. Ha pucyHke
n300pakeH rpadyuK 3aBUCUMOCTH TEMIIEPATYPhI PTYTH OT BPEMEHH.

£
600 - i
400 | | E
B C
200}
7
0 4 8 12 1, MuH

YcTaHOBHTE COOTBETCTBHE MEIKAY ydyacTKaMu HA rpaduke U Ha3BAHUAMHU
IIPOUCXOMAIIUX IIPOIIECCOB.

K rammomy osiaeMeHTy IiepBOro crosblla MHOAOGEPHUTE COOTBETCTBYOIIUM
3JIEMEHT M3 BTOPOTO W BHECHUTE B CTPOKY OTBETOB BhIOpPaHHBIE IHU(PHI IO/
COOTBETCTBYIOILIIMH OYKBaMU.

YYACTOR I'PAPHUKA IMPOIIECC
A) AB 1) marpeBanwue rasa
B) BC 2) HarpeBaHwue KHIKOCTH
B) DF 3) minaBnenwe
4) gKuneunue
5) oxnamxmenue mapa
A b B
OTser: |.

© MHOO, 2012 r.
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20 | ABTOMOOHIB, ABMMKYIIHIHCA C IOCTOSHHON CKOPOCTBIO IO TOPH30HTAILHOM
IOpore, HAYMHAET JKCTPEHHOE TOPMOMKEeHHe, IIPH KOTOPOM Kojeca He
BpalllalOTCA, a CKOJIL3AT 1o mopore. Ompenenure, KAk HM3MEHAIOTCI CO
BpeMeHeM ciaefymolnue (HU3NYEeCKHe BEIWYMHBLI: MOMYJIb CKOPOCTH
aBTOMOOHMIA; MOXYJIb PAOOTHI CHJIBI TPEHHA; IIOTEHIIHAIbHAS SHEPIHd
aBTOMOOHJIA OTHOCHUTENILHO YPOBHS [TOPOTH.

SanummuTe B _Tabnuily BhIOpaHHBIE ITMQPBI IS KAKIOH (PU3MIECKOH
BEIMYMHBI II0J] COOTBETCTBYOIIMMH OykBamu. I[udpsl B oTBeTre MOryT

IIOBTOPSATHCA.
OUSNIYECKUE BEJIMUNHBI NX USMEHEHUE
A) MOmysnb CKOPOCTH aBTOMOOHIIS 1) yBenmumBaercs
B) Momyab paboThI CHIIBI TPEHWUS 2) ymenblaercs

B) norenmnuanbHas sHeprus aBTOMOOWIIL  3) He U3MEHSEeTCS

A b B

OTser: |.

© MHOO, 2012 r.
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m Bpycox Maccou 5 kr HaXOAUTCA Ha F

. L —ammt——>
IIIepOX0BATOM FOPU3OHTATBHOM moBepxHOCTH. K o »

0 X

MIPUKJIaABIBAIOT TOpu3oHTANBHYI0 cuiny F. Ha pucynke nsobpasken rpaduk

OpyCKy NIpHMKpEIIEH TUHAMOMETP, K KOTOPOMY

3aBHCHUMOCTH MOAYJSA CHJIBI TPEHUA FTp, BO3HUKAIOMIEH  MEKIY

[IOBEPXHOCTHIO0 OPYCKa U IIOCKOCTHIO, OT MOYJIS IIPHIOKEHHOM CHUIIbI F.
o H4

e
10

th

0 5 10 15 20 25 gy

Hcnonbsysa rpaduk 5TOH 3aBUCHMMOCTH, BbIOEPHUTE W3 IIPEIJIOKEHHOTO
repevyHs 0éa BEPHBIX YTBEPIKIEHUA. ¥ KAKUTe UX HOMepa.

1) KosddumuenT TpeHHs MexIy HOBEPXHOCTBIO OPYyCKA M ILIOCKOCTBHIO
OpPUMEPHO paBeH 1.

2) IIpu npunosxenuu cunsl /= 5 H 6pycok gBu:xeTrcs paBHOYCKOPEHHO.

3) Ecnu npurnagsiBaemas K Opycky cuiaa F mo moxymio 6oabure 10 H,
OPYCOK IBHKETCS PABHOMEPHO.

4) Korma npurnanbiBaemas K Opycky cuia F mo mopymio pasua 15 H,
MOJyJIb YCKOpeHus Opycka paBeH 1 M/ c”.

5) Korma npuknamgsiBaemas  6pycky cuiaa F mo momxyino menbine 10 H,
cuja TPEeHUd PaBHAa IT0 MOJYJII0 IPUIOKEHHOMN CUIe.

OrsBer: |

© MHOO, 2012 r.
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Yacts 3

s

omeema Ha 3adanHus wacmu 3 (3adanus 22-25) ucnoawvsyiime

omaoe1bHbliL noonucaHublii aucm. 3anuwume cHauaaa HOMEp
3a6auuﬂ, a samem omeem Ha coomeemcmeyrouwiee 3adanue.

2|

23|

Hcmonb3ysa MCTOYHUE TTOCTOSHHOTO TOKA ¢ HampsskeHueM 4,5 B, ammepmerp
U COeAWHEHHbIE IIOCIENOBATENIbHO pesucrop R, =6OM U IlepeMeHHBIN

pesucrop Rx7 IIOJISYHOK KOTOPOTO YCTAHOBJIEH B ITPOM3BOJBHOM ITIOJIOKECHHH,

OIIpefieJIUTE COIPOTHUBJIEHHE R, W3MepdAsd CHIY TOKA, TEKYyIero depes
HNCTOYHHK.

1) Cobepure 3JIEKTPUIECKYIO CXEMY.

2) YcraHoBuUTE MOI3YHOK peocTara MpUMEpPHO Ha CePeanHYy.

3) UsmepbTe CHUIIy TOKA B TIEITH.

4) OnpenenuTe HeU3BECTHOE CONPOTUBIEHHE R,

B 6i1anke oTBeTOB:

1) cmenaiiTe PUCYHOK-CXEMY SKCIIEPUMEHTAIBHON YCTAHOBKY;

2) yKaxuTe pe3yJbTaThbl U3MEPEHUH CHIBI TOKA U MIPUMEPHYIO ITOTPENTHOCTh
U3MepeHn;

3) sanuiuTe (OpPMYyNLy IS COINPOTHUBJIEHUA [BYX IIOCJIEOBATEIHHO
COeIMHEHHBIX PE3UCTOPOB,;

4) samumure 3akon OMa [jIs ©3y4aeMoro y4acTka Ieru;

5) mcmonp3yss 1m 3 u 1.4, mnoayuutre QOPMYSIy A1 HEHU3BECTHOTO
COIIPOTUBJIEHUS U 3AIIUIIUTE €€;

6) onpezenuTe YKCIOBOEe 3HAUYEHUE CONPOTUBIEHHUA R,, yKazaB IPUMEPHYIO

IIOTPEIIHOCTh €ro U3MEepEeHus.

BHUMAHHE! He nodcoedunsiime amnepmemp HenocpeocmeeHHo K
evieodam ucmouHuKa numanus Ges noc.edosamenbHO
K AI0UEHHBIX pe3ucmopos! Imo moarcem npueecmu K ezo nopue.

Ha crome crour crakaH, HaIOJOBHHY HANIOJHEHHBIH Bomou. Ha
IIOBEPXHOCTH BOIBI OCTOPOXKHO KJIAAyT TEeI0, KOTOpoe ILIaBaeT Ha
MIOBEPXHOCTH, He KACascCh CTEHOK W JHA CTakaHa. IIpm 5TOM ypoBEHBL BOIBI
ocraerca HUKE Kpas CTakaHa. MI3MeHWTCS Iu IIPH 9TOM JABJIEHHE BOABLI HA
nHo crakana? Orser mosacHuUre.

Y ocHOBaHWMSA 3JaHWA JaBJIeHHWEe B BOJOIPOBOAE PaBHOS - 10° TIa

Omnpenenure CUIy AaBIeHHWS BOAbI HA IPOKJIANKY ILIOIIAIBIO O,4CM2B

BOOOIIPOBOAHOM KpaHe, PacCIIOJIOKEeHHOM Ha BBICOTE 25M OT OCHOBaAHHA
3IaHusd.

© MHOO, 2012 r.
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25 | IIpoBonoku 1 u 2 coequHEHBI MAPANIETHFHO U BKIOYEHBI B DIEKTPUIECKYIO

1IeIb ITOCTOAHHOrO TOKA. IIPOBOIOKKM MMEIOT OAHMHAKOBYIO MACCy U ILIOMIANb
THOTEPeYHOoro cedyeHuA. HaiauTe OTHOIIIEHHWE TEIJIOBOM MOIIHOCTH,
BBIJIEIAIONIENCA B IIPOBOJIOKE 1, K TEIJIOBOM MOIIHOCTH, BBIJEIAIONIEUCT B
TPOBONIOKe 2. YmOenbHOe  COMPOTHBIEHHWE IPOBOJOKKH 1  paBHO

0,0170 MOM - M, ee mwroTHocTh 8900 KT / M3; yIeIbHOE COIPOTHBIIEHUE

npoBosioku 2 pasuo 0,0714 Owm - MM / M, e€ IIOTHOCTE 8,91/ oM’

© MHOO, 2012 r.
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Kpurepun onneHuBaHUA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

@ Hcmonb3ysa UCTOYHHUEK ITOCTOAHHOIO TOKA ¢ Hampskenuem 4,5 B, BonmsTMeTp
U COeJUHEHHBbIEe IIOCIEJ0BATEIbHO Pe3ucTOphl K| = 12 OM u mepeMeHHBIH

peaucrop R, IOI3yHOK KOTOPOTO YCTAHOBJIEH B IIPOU3BOJIBHOM IIOJ0KEHHH,
OIIpefielINTe COIIPOTHBIIEHNE R, N3MepAd HaNpaxeHNe HA pesucTope K.

1) Cobepure 3/IEKTPUUECKYIO CXEMY.

2) YcraHoBHUTE ITONI3YHOK peocTaTa MpUMepHO HA CEPEINHY.
3) sMepbTe HaTIpSKeHNe Ha Pe3ucTope Rl'

4) OnpesiennTe HEU3BECTHOE CONIPOTUBIIEHHE R,.

B 6:1aHKe oTBeTOB:

1) coenaiiTe pUCYHOK-CXE€MY SKCIIEPUMEHTAIBHOM YCTAHOBKH;

2) yKasKuTe PpesyJabTarThl M3MEPEHUH HAUPMKEHWS W I[IPHUMEPHYIO
IIOTPELIHOCTh U3MEPEHN;

3) sanummure QOPMyJIy IJA COINPOTHUBIEHHSI [OBYX IIOC/IELOBATEIHHO
COeIMHEHHBIX PEe3UCTOPOB;

4) sanumure 3akoH OMa /IS U3y4aeMbIX YIACTKOB IEIIH;

5) mconb3yas 1m.3 ® 1.4, molay4ure (OpMydy OIS HEHU3BECTHOTrO
COHpOTI/IBJIeHI/IH U 3aIITUIINTE €€,

6) ompezenuTe YUCIOBOE 3HAUYEHUE COIPOTHBIEHUA R, yKazaB IPHUMEPHYIO
IIOTPENIHOCTD ero U3MepeHud.

XapaKkTepHCTHKA 000pyTOBaHHUA

IIpu BrIOTHEHWH 3aJlaHUA UCIOIb3YeTCA KOMILIEKT o0opynoBanua «L—murpo» Neb
B COCTaBe:

* WCTOYHHUK ITUTAHUS IOCTOSHHOTO TOKa 4,5 B;

* poabTmeTp 0 -6 B, C = 0,2 B;

* mepeMeHHbIH pe3ucTop (peocraT) ¢ MakcUMaIbHbIM corporuBienreMm 10 Owm;

* pesuctop R; = 12 Om, o603HaYaeMblit Ry;

* coeUHHUTEbHbIE IPOBOAA;

* KJIIOY;

* pabouee 1moie.

Bnumamnue! Ilpu 3amene Kakoro-1u6o sjaeMeHTa 000pyI0BaHUSI HA AHAJIOTHYHOE C

APYTUMH XapaKTEePHUCTHKaMH HeO6XOI.[I/IMO BHECTH COOTBETCTBYIOIIIHE M3MEHEHUSd B
06pa3eu BBITIOJTHEHUA 3aJaHuA.

O0pasen BO3SMOKHOTO BBIIIOJTHEHHU A

1) PucyHox sKCIEpHMEHTAIBHON YCTAHOBKH:

© MHOO, 2012 r.
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2) Uy =3,1+0,1B;
3) R=R +R

oV U Uy
R R1+Rx Rl

K

5) Rx=R1 %—1
1

4’? —-1[~5,40m; R,=5,4£0,60m.

6) R.=12-

b

Yrazanue IJKcnepmam

HOI‘peH_IHOCTB HU3MEPEeHUsa COIIPOTUBJICHUA Rx MOHO OII€EHUTHb METOIOM TIPaHHII.

Tax xak sHaueHue Hanps:xeHus U, nexkur B mHTepBane ot 3,0 B mo 3,2 B, o R,
4,5

MOXKeT H3MEeHATbCA B mpemerax or R .. =12-1"—-1|4,90m po

b

R =12- 4,5

xmin —

—1|{=60m. IlosToMy ¢ y4eTroM IIOTPELIHOCTH pPE3yJIbTaT

b

ompefieleHuA R, cauTaeTcA BepHBIM, €CTH OH ITonajaeT B mHTepBan 5 + 1 Om.

© MHOO, 2012 r.
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’E Ha cronme crtouT crakaH, JOBepXy HaroJIHEeHHBbIH Bomoi. Ha moBepXHOCTH BOJBI
OCTOPOXXKHO KJIaIyT HEOOJIbIIOe JIEFKOE TeJO, KOTOpOe IUIaBaeT Ha MOBEPXHOCTH, HE
Kacasch CTEHOK M JHa CTakaHa. VI3MeHMTCSs JIM TpU 3TOM JAaBlieHHe BOJbI Ha JHO
crakaHa? OTBeT MOSICHUTE.

1. Omeem. Her.

2. Obocnosanue. JlaBneHne XHUIKOCTH Ha THO CTaKaHa 3aBUCHUT TOJBKO OT BBICOTHI YPOBHS
JKUAKOCTH B cTakaHe. [Ipu momelneHUM Teja B J0OBEpXY HAIOJIHEHHBIH CTakaH TeloM Oyzaer
BBITECHEH HEKOTOPBI 0O0BeM BOJbI, KOTOPBIH BBUIBETCS M3 CTakaHa. B pesynbrare ypoBeHb
BOJIBI B cTakaHe He n3MeHuTcs. CieoBaTeNbHO, TaBlIeHNe Ha THO CTaKaHa He M3MEHHTCSI.

Coaepxxanune Kputepust Bajasbl

IlpencraBieH TpaBHILHBIA OTBET Ha BOMPOC, W IMPHUBEIEHO JJIOCTATOYHOE >
000CHOBaHUe, He cofiepKalliee OIMO0K

IIpencraBneH npaBUWIBHBIN OTBET Ha MOCTABIEHHBIH BONIPOC, HO €ro 000CHOBaHUE He
ABNAETCA JOCTATOYHBIM, XOTS COIEPKHUT 00a 3JIeMEeHTa NPaBUIBHOTO OTBETa WU
yKazaHhe Ha (Qu3ndeckre sBIeHUs (3aKOHbI), OTHOCSLIMECS K 00CYyXaaeMoMy
BOIIPOCY. 1
N

IpencTaBneHsl KOPPEKTHBIE PACCYXICHUS, IPUBOJSIINE K IIPABIIIBHOMY OTBETY, HO
OTBET SIBHO He C(hOpMyJIHPOBaH

[IpencraBnensl obmMe paccykIeHHs, HE OTHOCSIIMECsS K OTBETYy Ha MOCTaBICHHBIH
BOTIpOC.

i1 0
OTBeT Ha BONPOC HEBEpeH, HE3aBUCHMO OT TOTO, YTO PACCYKICHUS MPaBUIbHBI, WX
HEBEPHBI, UM OTCYTCTBYIOT

Maxcumanvroiii 6ann 2

baaabl
Copep:xaHnue KpuTepHS.

[oNHOCTBIO MPABUIIBHOE BBIMOJHEHHE 3aIaHUs, BKIFOYAIOIIEE!
1) cxeMaTHYHBIH PHCYHOK SKCIIEPUMEHTATBHON YCTAHOBKHY;
2) NpaBUIIBHO 3alMCAHHBIE PE3YJbTAThl MPAMBIX M3MepeHuil (¢ oamnHom ciyuae —
onpedenenue nanpscenus Ha pesucmope Ry) ¢ y4eTOM MOrpeIHOCTH U3MEPEHHI; 4,
3) npaBUIIEHO 3aMUCAHHBIE (POPMYIIBI TS pacueTa HCKOMOM BEJIMUNHE,
4) 1nonydeHHWe TPABWJIBHOIO YKCIOBOIO  3HAUEHHS KMCKOMOM  BEJMYMHBI
(comporusnenus R,) ¢ ykazaHueM MOrPENIHOCTH €€ ONpeaesIeH s,
IpuBeneHbl Bce 3JIEMEHTHI MPaBUILHOTO OTBeTa 1-3, HO JOMyIlleHa OmuOKa B
eIMHALIAX W3MEPEHMs IpPH IPEACTABJIEHHH PE3YJILTATOB HU3MEPEHUS (HU3MYECKON
BEJIMYMHBL;
nJm
JIONyIleHa OIIMOKa MPU yKa3aHMHM MHTEPBala BO3MOXKHBIX 3HAYEHHH (DU3UUECKOM 3.
BEJIMYUHBI C YYETOM MTOTPELIHOCTH €€ ONPEAEIIEHNS;
NI
JIOIyIIIeHa OIIMOKa B CXEMaTHYECKOM PUCYHKE 3KCIIEPUMEHTATBLHON YCTAHOBKH, HITA
PHCYHOK OTCYTCTBYET.
CresnaH prUCYyHOK KCIIEPUMEHTAILHOM YCTAHOBKH, IPABUJIBHO MIPUBEIEHBI 3HAUEHHUS
NPAMBIX HW3MEPEHUM BEIMYMH, HO He 3amucaHa (opMysa JUld pacdeTa MCKOMOMN
BEJIMYMHBI ¥ HE TIOJIy4Y€EH OTBET;
NI
MIPABWJIBHO MIPUBEEHBI 3HAUECHHUS TIPSIMBIX U3MEPEHUM BEJIMYMH, 3alucana popmyia
JUISL pacdeTa MCKOMOM BEJIMYMHBI, HO HE TOJIydeH OTBET M HE MPUBEIEH PHCYHOK 2.
IKCIIEPUMEHTAIIBHON YCTAHOBKHY;
Z010%¢
NPaBUJIBHO MPHUBEIEHBI 3HAYEHHMS NPAMBIX HM3MEPEHWM, NPHUBENEH IPaBUIBHBIN
OTBET, HO OTCYTCTBYET PUCYHOK JKCIIEPUMEHTAILHOM YCTaHOBKU M (opMyJsa Ui
pacuera HCKOMOM BEJIMYHHBI.
3arnucaHbl TOJIBKO MPABUIIbHBIE 3HAYEHUS PSIMBIX U3MEPEHHU;
NI 1
CllelaH PUCYHOK DKCIIEPUMEHTAIBHOM YCTAHOBKM W IPEeJCTaBjieHa MPaBUILHO
3anucanHas GopMyJia s pacyeTa HCKOMOM BEIMYHMHBI.
Bce ciyuan BBIMTOJHEHHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPHUTEPHUSIM
BeicTaBienus 1, 2, 3unu 4 6amios. Pasposnernsle 3amucu. OTCYTCTBHE TOMBITOK 0.
BBITIIOJIHEHNUS 3aJaHHAS.

Maxcumanvrwviti 6ann. 4.

© MHOO, 2012r.
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Y ocHOBaHHA 3JaHUA JABIeHNWE B BOAOIIPOBOE PABHO 5 - 10° TIa. Ha kakoi
BBICOTE OT OCHOBAHWS B3JaHWSI CHUIA [JABJICHHA BOAbI HA IPOKIALKY
mromansio 0,2 cM’ B BOJOIIPOBOAHOM KpaHe, PACIIOI0KEHHOM Ha JTOM
BBICOTE, Oyzmer pasHa 4 H?

®usura. 9 kmacc. Bapuanr 1

Conepsxanue Kputepusa

Banriabl

Hano: Pemenne:
P = 5.10°IIa Do =pgH, rme H - BbIcOTa cTO/I0A BOMHI B
§=0,2eM2=0,2-10"*m> BOZIOTIPOBOZE.
’ ’ JlaBneHue BombI HA BBICOTE /1 OT
p= 1000 Kr/M° OCHOBAHUS 3IaHUI
F=4H

p=pg(H - h)=p,-pgh.
F=pS=(p, - pgh)s.

_PS-F _5-10°-0,2-10%-4 _

h — = 30w
pgsS 1000-10-0,2-10
_ S—-F
h=7? OTBeT:h=L=3OM.
pgs

© MHOO, 2012 r.

Ilpusenero moaHOE NTPaBUIBHOE pEIIeHKEe, BKIOYAIEe CIIeLyIOIIne
3JIEMEHTHL;

1) BepHO 3amucaHo0 KpaTKoe YCIOBHE 3a1a4u;

2) 3amucaHbl ypaBHEHUs U (POPMYIIbI, IPUMEHEHIE KOTOPhIX HE00X0MruMO
¥ JOCTATOYHO Il PEIleHuA 3aJadM BLIOPAHHBIM cIiocoboMm (8 darHoM
ipewenuu — 3axon Ilackans, popmyaa 045 cusbl 0QBACHUA);

3) BBINOJIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKHue IIpeoOpasoBaHUA W
pacuyeTsl, MOPUBOAAINNE K MPABWIHBHOMY YHCIOBOMY OTBETy, H
MIPEJICTABIIEH OTBET C yKA3aHHWEM COOTBETCTBYIOIIUX €IUHUI] N3MEPEHU,;
pyU BTOM JIOMYCKAeTcs pelreHre "mo dacTtaMm" (C IPOMEKYTOUHBIMH
BBIUUCIEHUSIMH).

IIpaBuabHO 3aITMCaHbI HEeo0X0IUMbIe dopmysbl, POBEAEHEI
BBIUUCIIEHUS, U TIOJyYeH OTBeT (BepHBIM WJIN HeBepHBIH), HO JOIylleHa
OIInOKa B 3allMCU KPATKOTO YCIOBHUA WiH repeBoae exqunui B CH.

NnJIn

IIpencraBneno mpaBuibHOE pellleHHE TOJBKO B 00IIeM Buje, 6e3 KaKux-
100 YUCIIOBBIX PACYETOB.

i

3anwucanbl ypaBHeHUS ¥ POPMYJIbl, IPUMEHEHHE KOTOPHIX HEOOXOMUMO U
IOCTATOYHO [JI pelleHus 3aJadyd BLIOPAHHBIM CIOCOOOM, HO B
MaTeéVIaTI/I‘-IeCRI/IX npeobpas3oBaHUAX WM BBIYHUCIEHUAX IOIYIIEeHA
omwbKa

3amnncalsl ¥ HMCIOIL30BAHbI HE BCE HCXO/JHbIE d’)OpMy.TIbI, HeO6XO,Z[I/IMI)Ie
AJIs PeIIeHud 3aga4du.

nJIn

BaHI/éC&HI:I BCe HCXOJHbIE (bOpMy.TII:I, HO B OI.[HOfI 3 HUX OOIIyIIIeHa
OIITKOKAa

Bce ciayuam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPUsAM BHICTABJICHHUA OLIEHOK B 1, 2, 3 6asia.

Maxcumanvrulii 6aan

© MHOO, 2012 r.
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@ IlpoBomokrr 1 m 2 coeguHEeHBI I[IOCIENOBATENBHO ¥ BKIIOYEHBI B Conep:xanne KpuTepHsa Bannel
SJIEKTPUYECKYIO IIeIb IMOCTOSHHOrO TOKa. IIPOBOIOKKM MMEIOT OJWHAKOBYIO IIpuBeneno monaHOE TPABUIBHOE peIIeHHe, BRIIYAIOIIee CIeIyIOIHe
Maccy W IUIONMIaAb HOIEPEeYHOro ceueHud. Halimure OTHOIIEHHE TEIIOBOM 3IIEMEHTBHI:
MOIIIHOCTH, BBIJENAIOMIENCI B IPOBONIOKe 1, K TEmI0BOM MOI[HOCTH, 1) BepHO 3aIIHCAHO KPATKOE YCIOBHE 3a1aUM;
BBIAEJIAIONIENCA B IIPOBOJIOKEe 2. YAeNIbHOE COIPOTHBIIEHWE IIPOBOJOKU 1 2) 3aIMCAHBI YPABHEHHS, 3AKOHBI M (DOPMYJIBI, TIPHMEHEHHe KOTOPBIX

3
pasuo 0,1 MmOm'M, ee miorHocTe 7800 Kr/ M~; yHeabHOE COIPOTHUBIIEHHE HeoOXOMMO U JOCTATOYHO JJIS PeIleHus 3a1a4l BEIOPAHHBIM CIIOCO00M (8

IIPOBOJIOKH 2 paBHO 0’ 10Mm - MM2 / M, ee ILIOTHOCTD 21450 xr/ M3. daHHOM peweruu — paseHcmso CuJ/lbl MmMOKa 6 pesucmopax npu ux

nocaedosamenvrom exAO4UeHUlU, 3axon Jucoyas—Jlenya, popmyna dasn 3

Hano: Pemenns: onpedeneHuss CONPOMUBACHUS NPOBOOHUKA, HOPMYAQA, CEA3LLBAIOULAS
0, = 7800 kr/v>; Jlnsg  mociemoBATeNbHOTO —COEIMHEHUS Mmaccy, 06bem U nAomHOCMb meaaq,);
1 ’3 nposonok I} =5 = 1. 3) BBIMIOJIHEHLI HEOOXOMHUMBIE MaTeMaTHYecKue IIpeo0pasoBaHus u
p, = 21450 &r/m”; o zakomy [lmoymra-Jlenma Teruopas pacdeTsl, MOPUBOAAIINAE K [IPABWIHBHOMY YHCIOBOMY OTBETy, H
7 N = IR [PEeJICTABJIEH OTBET C yKA3aHUEM COOTBETCTBYIOIIUX €IUHUI] U3MEPEeHUs,;
A1=0, 1MxOmm= 10" Omm MOIIHOCTE [V = £ 1t A/ IpU DTOM JOIyCKaeTca pelleHHe 'm0 dYactaM' (C MIPOMEKYTOYHBIMH
A =0, 1OmmmZv= 107 Omm CompoTHBI€HHE TPOBOIOKH R =—. BBIMHCICHUAMMY).
270 : IlpaBunbHo  3ammcanbl  HeoOXoguMble  (QOPMYJIBI,  ITPOBEIEHBI

ﬂ BBIYHUCJ/IEHUA, U IIOJIy4Y€eH OTBET (BeprIfI U HEBeprIﬁ), HO JoIrymieHa

Macca nposomokum=p-1-S = [ =
omruOKa B 3alMCU KPATKOTO YCIOBHUA HiIu nepesoae equnui B CH.

= N
A m Am IIpescraBneHo NpaBUIbHOE PELIEHHE TOIBKO B 06uieM Bufe, 63 Kakux-
R=42.2 _20 160 YHUCTOBBIX PACUETOB. 2
S oS ps? WA
3anwucanbl ypaBHeHUsS ¥ (POPMyYJIbl, IPUMEHEHNE KOTOPBIX HEOOXOMUMO U
> Am JOCTATOYHO [Jd pelIeHus 3afadydl BBIOpAHHBIM crmocoboM, HO B
Torna N =I"—=, MAaTeMaTHYEeCKUX MpPeo0pasOBaHMAX WX BBIMUCIEHUAX JIOIMYIEHA
omubka
N A 3amnucaHbl ¥ HCIIONIL30BAHBI HE BCE MCXOAHbIE (DOPMYJIbI, HEOOXOIUMBIE
u— =282 -7 75 IUUIST PELIeHns 3aa9H.
N b WJIH 1
N, N 3amnucaHbl BCe HCXOIHBIE (POPMYJIBI, HO B ONHONH W3 HHUX JOIyIleHa
1= Orser: — = 2,75. omubKa
N 2 Bce cimyyam pereHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0

KPHUTEPHUAM BBICTABJIEHH OIEHOK B 1, 2, 3 6amnna.

Maxcumanvrvlii 6011 3

© MHOO, 2012 r. © MHOO, 2012 r.
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Kpurepun onneHuBaHUA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

@ Hcnons3ya nCTOYHUEK IIOCTOSHHOTO TOKA ¢ HaupsskeHueM 4,5 B, amnepmerp
U COeJUHEHHBIe IIOCTIEN0BAaTEeIbHO pesucrop R, =6 OM u mepeMeHHBIH

peaucrop R, IOI3yHOK KOTOPOTO YCTAHOBJIEH B IIPOU3BOJIBHOM IIOJ0KEHHH,

oIlpefielIuTe COIPOTHBIEHHe R, H3Mepdsd CHIY TOKA, TEKYyIero depes
HNCTOYHHUK.

1) CobepuTe 3/IEKTPUUECKYIO CXEMY.

2) YcraHoBHUTE TIOJ3YHOK peocTaTa IpUMEpPHO HAa CEPETHHY.

3) samepbTe CHUIIy TOKA B TIEIIH.

4) OnpenennTe HEU3BECTHOE CONIPOTUBIIEHHE R,.

B 6smanke orBeTos:
1) cmenaiiTe pUCYHOK-CXEMY SKCIIEPUMEHTAIBHOMN YCTAHOBKH;
2) yKasKuTe pesyIbTaThl U3MEPEHUH CHJIbI TOKA U MIPUMEPHYIO IIOTPEITHOCTh
U3MepeHuni;
3) sanmmuTe ((QOpMySIy A CONPOTHUBIIEHHA [OBYX IIOC/IEI0BATEIHHO
COEMHEHHBIX PE3UCTOPOB;
4) samurure 3akoH OMa 711 ©3y4aeMoro yJacTKa Ieru;
5) mcnonp3ys 1.3 u 1.4, momyyure (OpMYydy [mJId HEHU3BECTHOTO
COIPOTHUBJICHUS U 3AITUIINTE €€;
6) ompezenuTe YUCIOBOE 3HAUYEHUE COIIPOTHBIEHUA R, yKazaB IPHUMEPHYIO
[IOTPEIITHOCTh eT0 U3MEePEeHus.
BHUHMAHHE! He nodcoedunsiime amnepmemp HenocpeocmeeHHO
K @ebleodamM UCMOYHUKA numaHus 06e3 nocaedosamesbHo
B8KI04eHHBLX pe3ucmopoas! Imo moarcem npusecmu K ezo nopue.
XapakTepucTruKa 000pyA0BaHUA
IIpu BEIMONHEHUM 3aJaHUA WCIIOAb3YETCs KOMILIEKT 000pyaoBauus «L—MuKpo» Nob
B COCTaBE:
* WCTOYHHUK ITMTAHUSI IOCTOSHHOTO TOKa 4,5 B;
e ammepmerp 0 -2 A, C = 0,1 A;
* IIepeMeHHbBIN pe3ucTop (peocraT) ¢ MakCcUMaIbHbIM compotuBiaerHueM 10 Owm;
* pesuctop R, = 6 Om, obo3HaTaEMBIH Ry;
* coeIMHUTEIbHbBIE IIPOBO/IA;
* KJII0Y;
* pabouee 1oie.

Brnumamnue! Ilpu 3amMene Karkoro-iu6o sjaeMeHTa 000pyI0BAHUS HA AHAJOTHYHOE C
APYTUMH XapaKTepHUCTHUKaMHU HeO6XOI[I/IMO BHECTH COOTBETCTBYKOIITHE€ HM3MEHEHHUSI B
obpaserr BHITIOJIHEeHHUS 3aIa M.

Oo6pasen BO3MOKHOTO BBIIMMOJTHEHUA
1) PucyHOK SKCHEPHMEHTAIHHON YCTAHOBKHU:

© MHOO, 2012 r.
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2) 1=0,4+0,05A;

3) R=Ry+R
b1 Y U
R Ry+R,
U
5) RXZT_RZ;
4,5
6) R,=—>—-6=5,250m; R, =53%1,50m.

b

Yrazanue IJKcnepmam
HOI‘peHIHOCTI: Hu3MepeHusa COIIPOTUBJIECHUA Rx MO¥HO OIIEHUTH METOJI0OM I'PaHMUII.

Tax kax 3HaueHue cuibl Toka I newut B uaTepnaie or 0,35 A no 0,45 A, To R,

4,5
MOKET U3MEeHAThCA B IIpejenax oT R i, = 0.45 6 =4 0Owm no
4,5
max = —=— — 6 = 6,8 Om. IToaToMy ¢ yueTOM IIOTPELIHOCTH Pe3yIbTaT

2

ompejesleHns R cunTaeTca BEPHBIM, €CIIU OH IIonafaer B mHTepBan 5 + 2 Om.

© MHOO, 2012 r.
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Conepsxanune Kpurepusa

Banabl

ITonHOCTHIO IPAaBUNBHOE BHIIOIHEHNE 3afaHuUs, BRIIOYAIOIIIee:

1) cxeMaTUIHBIA PUCYHOK DKCIEPUMEHTAIBHON YCTAHOBKY;

2) mpaBUIBHO 3aMMCAHHBIE PE3yIbTAThI IPAMbBIX U3MEPEHUM (8 OQHHOM
crywae — onpedenenue Cuavl MOKQ, MeKywezo 6 yenu) C yIeTOM
MOTPEITHOCTA U3MEPEeHMUI;

3) mpaBUIBHO 3aMKUCAHHBIE (POPMYJIBI I pacueTa HCKOMOU BEeJIUIMHEI,

4) moaydyeHWe IPABHUIBHOTO YKCIOBOTO 3HAYEHHUS HCKOMON BEIHMYMHBI
(compotuBieHus R,) ¢ yKazaHWeM IIOTPELIHOCTH ee OIpeeleHu.

IIpuBenenpr Bce saeMEHTHI MPABHIBLHOTO OTBeTa 1-3, HO MOMyIeHa
ommOKa B EIUHHIAX H3MEPEHHUA IIPH IIPEICTABICHHH pPe3yJbTATOB
M3MepeHus (PU3NIECKON BeJIUNYNHbI;

i

JOIIyIl[eHa OIMWOKA NP YKA3aHWH HWHTEPBAJIA BO3MOKHBIX 3HAYEHHUH
(pmsHIeCcKoil BeITHYMHBI C yI€TOM IIOTPEITHOCTH ee OIIPEe/IeIeHHS;

i

JOIyIl[eHa OIMHUOKA B CXEeMaTWYeCKOM PHUCYHKE SKCIIePUMEHTAIbHOMH
YCTAHOBKH, MJIN PUCYHOK OTCYTCTBYET.

Cmenan  PHCYHOK  OKCIIEPUMEHTAJIBHON  YCTAHOBKH,  IIPABUILHO
TIPUBEeHbl 3HAYEHUA NPAMBIX W3MEpPEHUU BeJWYWH, HO He 3aIlhcaHa
dopmyna masa pacyera KCKOMOM BEIUYMHBI U HE ITOJyYEH OTBET;

nJian

MPaBUWILHO TIPUBEAEHBI 3HAUYEHUA NPAMBIX W3MEPEeHUH BeIWYWH,
sanmcaHa popMmysia A pacyeTa MCKOMOM BEJIHYHMHBI, HO HE IOJIy4eH
OTBET U He IPUBEEH PUCYHOK YKCIIEPUMEHTAIbHONU YCTAHOBKY;

i

IIPaBUJILHO NPUBEAEHBI 3HAUEHWA MPAMBIX W3MEpPEeHUH, IIpPUBeIeH
MPaBUJILHBIA OTBET, HO OTCYTCTBYET PHCYHOK OKCIIEPUMEHTAIHHON
YCTAHOBKH ¥ (OPMyJIa IJIsi pacuera UCKOMOM BeIMYHHBL.

3anucaHsl TOJIBKO IIPABUIbLHBIE 3HAYEHHS IIPIMbBIX U3MEPEHUI;

nJIn

CAeNaH PUCYHOK OKCIEPUMEHTAIBHOM YCTAHOBKM U IIPEACTABIEHA
MPaBUJIBHO 3anKcaHHas DOPMYJIa s pacyera NCKOMOM BeJIHIHHBL.

Bce cayuau BBIMOMHEHMS, KOTOPhIE HEe COOTBETCTBYIOT BHINMIEYyKa3aHHBIM
KpuTepusaM BbicTaBienus 1, 2, 3 wiu 4 6amnosB. PasposHeHHbIe 3aIKCH.
OTcyTCcTBYE HONBITOK BHITOJHEHHUS 3 JAHU.

Makcumanvrulii 6aan

© MHOO, 2012 r.
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Ha crome crour crakad, HAIOJOBMHY HAaIlONMHEHHBbIH Bomou. Ha
[IOBEPXHOCTH BOJABI OCTOPOYKHO KJIAIYT HEOOJBIIOE JIETKOEe TeJ0, KOTOPOe
ILUIaBAeT HA MOBEPXHOCTH, He KacasiCh CTEHOK W [HA crakaHa. llpu srom
YPOBEHBb BOABI OCTAETCS HWKE Kpad CrakaHa. VIBMEHHTCI AW NpHU 3TOM
IaBJIeHue BOAbI Ha AHO crakaHa? OTBeT mosCHUTE.

1. Omeem. [l a.

2. Obocrosarue. JlaBneHre KUIKOCTH HA JHO CTAKAHA 3aBHUCHUT TOJIBKO OT BBICOTHI
VPOBHS JKHUAKOCTH B crakaHe. [Ipu moMelleHuu Tejia B HAIOJOBHHY HAIIOJIHEHHBIH
crakad OymeT BHITECHEH HEKOTOPBIM 00beM BOIbI, M BHICOTA YPOBHS BOIBI B CTAKAHE
npu sToM yBenuunrcs. ClienoBaTe/bHO, JABICHUE HA JHO CTAKAHA YBEJININTCA.

Cogep:xaHnne KpuTepus Banabr

IIpencraBneH mpaBUIBHBIN OTBET HA BOIPOC, ¥ IPHUBEIEHO AOCTATOYHOE 9
0b0CHOBaHMe, He cojiep:Kaliee OruboK

IlpencraBien mnpaBUABHBIA OTBET Ha IIOCTABJIEHHBIA BOIPOC, HO €ro
000CHOBaHMe HE ABIAETCA MOCTATOYHBIM, XOTH COIEP:KUT 0b6a dieMeHTa
[IPaBWJILHOIO OTBETA WX yKazaHWe Ha (pusvdyecKue SBIeHHUA (3aKOHBI),
OTHOCSIIHECH K 00CY:KIaeMOMy BOIIPOCY. 1
nJin

IIpencraBieHbl KOPPEKTHBIE PACCYKASHUA, IPUBOIAINNE K TPABUILHOMY
OTBETY, HO OTBET IBHO He chOPMYJTHPOBAH

IIpencraBnenbr obiue paccy:kaeHWs, He OTHOCAIHECA K OTBETy Ha
TIOCTABJIEHHBIN BOIIPOC.

nJm 0
OTBeT Ha BOIPOC HEBEPEH, HE3ABHCHMO OT TOTO, YTO PACCYKAECHUA
IPaBWIBHBI, WU HEBEPHBI, U OTCYTCTBYIOT

Maxcumanvrviii 6011 2
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5

Y ocHOBaHmA 3maHuA JaBlleHHe B BOAOIPOBOZE PpAaBHOS - 10°Ia.

2
OmnpenmenuTe cMiIy HABJIEHHS BOAbLI HA IPOKIAAKy Iuromanbio 0,4cM” B
BOJIOIIPOBOJTHOM KpaHe, PAacCIIOJIOKEeHHOM Ha BBICOTE 25 M OT OCHOBAaHUA

3AaHug.

®Pusura. 9 kracc. Bapuanr 2

Conepsxanue Kputepusa

Bariabl

Hano:
pp="5-10"TIa

S=0,4cm>=0,4-10*M2
p = 1000 xr/m>

Pemenne:

py=pgH,tme H- Bbicota cronba BOABI B
BOZOIIPOBOZE.

JlaBneHne BOABI HA BHICOTE /i OT OCHOBAaHUSA
3IaHUSA

h=25u p =pg(H—h) = p, — pgh.
F=pS=(p,—pgh)S =
=(5-10°=1000-10-25)-0,4- 107 =10 H.
F=7? Otser: F = pS = (p,— pgh)S =10 H.

© MHOO, 2012 r.

Ilpusenero moaHOE NTpPaBUIBHOE pEIIeHHe, BKIOYANIEe CIIeLyIOIIne
3JIEMEHTHL;

1) BepHO 3anKcaHo KpaTKOe yCIOBHE 3a/1a4H;

2) 3amucaHbl ypaBHEHUs U (POPMYJIbI, IPUMEHEHIE KOTOPhIX HE00X0MruMO
¥ [OCTaTOYHO [JIA PEIeHWs 3aJa4d BBIOPAHHBIM CII0CO00M (8 OQHHOM
ipewenuu — 3axon Ilackans, popmyaa 045 curbt 0asaeHUs);

3) BBINOJIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKue IIpeoOpasoBaHUA W
pacueTsl, MOPUBOAAIINE K MIPABWIHBHOMY YHCIOBOMY OTBETy, H
MIPEJICTABIIEH OTBET C yKA3aHHWEM COOTBETCTBYIOIIUX €IUHUI] N3MEPEHU,;
IpyU BTOM JIOMYCKAeTCA pelreHre "mo dactaMm" (C IPOMEKYTOUHBIMH
BBIUUCICHUIMHI).

IlpaBunsHo  3ammcambl  HeoOxoguMble  (POPMYJIBI,  IIPOBEAEHBI
BBIUHCJIEHUS, ¥ TOJyYeH OTBeT (BepHBIM WM HEBEPHBIN), HO JOIyIeHa
omwbKa B 3alIMCH KPATKOI0 YCIOBHS uiau repesose equuwil 8 CU.

i

IIpencraBneno mpaBuIbHOE pellleHHE TOJBKO B 00IneM Buje, 6e3 Kakux-
100 YUCIIOBBIX PACYETOB.

i

3anwcanbl ypaBHeHUS ¥ POPMYJIbl, IPUMEHEHIE KOTOPHIX HEOOXOTUMO U
IOCTAaTOYHO [JI pelleHrus 3aJadyyd BLIOPAHHBIM CIOCO0OM, HO B
MaTeéVIaTI/I‘-IeCRI/IX npeo6pas3oBaHUAX WM BBIUHUCIEHUAX [IOIyIIeHA
omwbKa

3amnncaHbl ¥ MCIOIL30BAHbI HE BCE HCXOJHbIE d’)OpMy.TIbI, HeO6XO,Z[I/IMI)Ie
AJI PeIIeHud 3aga4du.

nJIn

BaHI/éC&HI:I BCe HCXOJHbIE (bOpMy.TII:I, HO B OI.[HOfI 3 HUX OOIIyIIIeHa
OIIMKOKAa

Bce ciayuam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPUsAM BHICTABJIECHHUA OLIEHOK B 1, 2, 3 6ajia.

Makcumanvrulii 6aan

© MHOO, 2012 r.
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[25 |

IIpoBosoku 1 u 2 coemrHeHbI MAPAJISIbHO U BEIIOUYEHBI B SIEKTPUUECKYIO
IIeIb IOCTOIHHOTO TOKA. IIpOBOIOKK MMEIOT OJUHAKOBYIO MACCy U ILIOIIAIb
MIOIIEPEeYHOr0 cedeHusd. Halaure OTHOINIEHHE TEILUIOBOH MOIIHOCTH,
BBIJIEJIAIONIEHCA B MPOBOJIOKE 1, K TEIIOBOM MOIIIHOCTH, BBIAEJIAIONIEHCT B
IPOBOJIOKE 2. Y[OenbHOE  COIPOTHUBJIEHHWE IIPOBOJIOKM 1  paBHO

0,0170 MOm - M, ee mwiaorHocTs 8900 kr / M ; YOeIbHOE COIPOTHUBIIEHIE
npoBosioku 2 pasuo 0,0714 Owm - MM / M, eé IIoTHOCTb 8,91/ oM.

®usura. 9 kiacc. Bapuaur 2

Conepsxanue Kpurepusa

Banriabl

Hano:

P, = 8900 xr/m’;
pz = 8,

A1 =0,
OMm'Mm;

A9=0,

=0,0714-10%0Mm - .

Pemenne:

Jna mapannenbHOro COeIUHEHHS IIPOBOJIOK

U=0,=U.

Ilo  3akxomy iﬂmoyna-ﬂeﬁua TerIoBas
U

9r/em3 = 8900 ICI‘/M3; MoOIIHOCTh N = =

Al

0170 MmeOm'm = 0,017 - 1076 CompoTuBienre MOPOBOIOKH R = 35 Macca

npoBosioku m=p-[-§ = [ = ﬂ;:
0714 Om - mm? / m = pS

A m Am
R==. =—.
S pS pS

2
Tor,uaNzUz&,
Am
Hﬁ:_Az'Pl

—4,2.
Nz 92 ‘)&1

OrBer: M =4,2.
N

© MHOO, 2012 r.

IlpuBenero moaHOE NHpPaBWIBHOE pEIIeHHEe, BKIOYAIEe CIIeLyIOIIne
3JIEMEHTHL;

1) BepHO 3anKcaHo KpaTKOe yCIOBHE 3a/1a4H;

2) sammcaHbl ypaBHEHHd, 3aKOHBI U (POPMYJIbl, IPUMEHEHHEe KOTOPHIX
HE0OXOIMMO U [OCTATOYHO JIJIsT PEIIeHUs 3a/a4¥ BEIOPAHHBIM CII0CO60M (8
OQHHOM peWwerUl — PABEHCMBE0 HONPANCEHUS HG Pe3UCmopax npu ux
napaanenbHom exkawdenuu, 3axon Jocoyas-Jlenya, gopmyna 0as
onpedesneHuss CONPOMUBACHUS NPOBOOHUKA, HOPMYAQA, CEA3bLBAIOULAS
maccy, 06vem U nAomHOCMb menaq,);

3) BBINOJHEHBI HEOOXOAMMBIE MaTeMaTHYEeCKHe IIpeoOpasoBaHUA W
pacyeTbl, TPHUBOAAIKME K NIPABHIBHOMY YHCIOBOMY OTBETYy, U
[PEeJICTABJIEH OTBET C yKA3aHUEM COOTBETCTBYIOIIUX €IUHUI] H3MEPEeHUs,;
IpU STOM JOIyCKaeTca pellleHHe 'm0 dYactaM' (C IIPOMEKYTOYHBIMH
BBIUHCICHUIMH).

IIpaBunbuHo  3ammcanbl  HeoOXoguMble  (POPMYJIBI,  ITPOBEIEHBI
BBIYUCIIEHUS, ¥ TIOJMyYeH OTBET (BEPHBIN WX HEBEPHLIH), HO AOIyIleHa
omruOKa B 3alMCH KPATKOTO YCIOBHUA HiIu nepesoae equnui B CH.

N

IIpencrasneHo mpaBWIbHOE pelIeHHE TONBKO B 00IeM Buae, 6e3 KaKux-
160 YHUCIOBBIX PACUETOB.

nJIn

3anucanbl ypaBHeHHs W POpMyJIbl, IPEMEHEHNE KOTOPhIX HEOOXOMUMO H
JOCTATOYHO [Ji pelleHus 3aJadyd BBIOPAHHBIM CIOCOOOM, HO B
MaTeMaTH4eCKHuX HpeO6paSOBaHHHX HiIn BBIYUCJIEHHUAX ,uonymeHa
OIInOKa

3amucaHbl U HCIIONIB30BAHBI HE BCE MCXOAHbIE (DOPMYJIbI, HEOOXOIUMBIE
IUUIST PElIeHns 3aa9H.

N

SaHI/écaHbI BCE WCXOMHBIE (DOPMYJBI, HO B OJHOHM W3 HUX IOIYII[EHA
omubKa

Bee ciayuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPHUAM BBICTABJIEHH OIEHOK B 1, 2, 3 6amnna.

Maxcumanvrvlii 6011
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OTBeTLI K 3aJaHHAM OTBeTI:I K 3aJaHHuAM
Ne zamaana OtBer Ne zamanaua OtBer Ne zamaana OtBetr Ne zamaaua OtBer

1 3 12 3 1 2 12 1
2 2 13 2 2 2 13 1
3 1 14 4 3 3 14 3
4 3 15 2 4 1 15 2
5 2 16 4 5 1 16 4
6 3 17 1 6 4 17 3
7 3 18 4 7 3 18 1
8 2 19 132 8 2 19 245
9 4 20 332 9 4 20 213
10 1 21 14 10 4 21 45
11 2 11 4
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