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HHcTpyKIuA 10 BHIMOJIHEHUIO PA6OTHI

Ha BrimonHenne sx3aMeHAIMOHHONM paboThl mo (usuke orBoxutca 3,5 waca (210 munyt). Pabora
COCTOMT M3 3 YacTew, BKIOYAIONNX 36 3aJaHnii.

Yacre 1 comepsur 25 samanmii (A1-A25). K raxmomy saganwio maerca 4 BapwaHTa OTBeTa, U3
KOTOPBIX IIPABWIBHBIN TOIBKO OUH.

Yacrs 2 comepsxut 5 3amanuii (B1-B5), Ha KoTopkIe crenyer nats Kpartkuii orBer. [lna 3aganuii Bl
u B2 orBer Heobx0quMO 3amucaTh B Buie Habopa uudp, a mua 3agauuii B3-B5 B Buze uncia.

Yacts 3 cocrout us 6 3agaunuii (C1-C6), Ha KoTOpbIE TpebyeTcs JaTh PA3BEPHYTHIH OTBET.

IIpu Bemonuenuu 3aganuii B3-B5 yactu 2 3HaueHMEe HCKOMOM BEJTHMYMHBI CIEYyeT BBIPA3UTh B TEX
eIMHHIAX (PU3NIECKUX BEIUYHNH, KOTOPhIe YKa3aHbl B yCIOBUY 3aaHus. Kcau Takoro ykazanus HeT, TO
3HAUeHWe BEIHWYMHEBI clenyeT 3anucarh B Mexnyrapoguoii cucreme exuuury (CH). Ilpu Brrucnenun
paspelraeTcsa UCI0Ib30BaTh HEIPOrPAMMHUPYEMbIH KATbKYIATOD.

BuumarenpHO IpounTaiiTe KaxkAOe 3amaHHe W IpeAJaraeMble BapHaHTHI OTBETA, €CIH OHH
umetorca. OTBeyaiiTe TOMBKO IOCTE TOTO, KaK BBI IIOHAIK BOIIPOC M IPOAHAIM3UPOBATIH BCE BapUAHTHI
oTBera. BeimonusiiTe 3aaHus B TOM MOPS/IKE, B KOTOPOM OHH AaHbl. Kciu Kaxoe-To 3ajjaHue BHI3HIBAET
y Bac 3aTpy[IHeHMe, IpoIycTuTe ero. K mpomyIneHHbiM 3a1aHusaIM MOKHO OyIeT BEepHYTbCS, €CIH Y Bac
OCTAHEeTCS BpeMs. 3a BBIIOJIHEHNE PA3IUYHBIX 0 CIOKHOCTH 3aTaHUH AaeTcs OfuH Wiu Gojee 6aJIIOB.
Bamnel, monydyenuble BaMu 3a BBIIOJIHEHHBIE 3a/IaHus, CyMMHUpYIoTcsi. I[locTapaiiTech BBINOIHUTH KAK
MOJKHO 0OJIbIlIE 3a[jaHUM U HAGPaATh HANOOJIbIIIee KOTHIECTBO OAJIIOB.

Kenaem ycnexa!

Huxe IIpUBEEeHbI CIIpaBOYHbIE JaHHbIe, KOTOPbhIe MOTYyT HOHa}IO6I/ITBCH BaM IIPU BBIIIOJTHEHUN pa6OTBI.

JecarnyHbie MPUCTAaBKH

HaunmenoBanue|0Q60o3uauenne Muoskurens Hammenosaune|O603navenne M::ﬁn-
rura T 109 CaHTH c 1072
Mera M 108 MUAJITA M 1073
. " 10 3 MHKPO MK 10_6
TeKTO r 10 2 HAHO H 107
Tern it 107! TTIKO T 107

KoucrauTsl
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YHUCJIO 7T

=314

yCKOpeHHe CBOGOAHOTO aleHus Ha 3eMiie

g =10 m/c?

TpaBUTAIlTUOHHAA IIOCTOAHHAA

G = 6,7-10" H-mZ/xr?

YHHBepCa/JIbHAaA rasdoBas IIOCTOAHHAA

R = 8,31 I:x/(monpb-K)

nocrossHHaa Bonprmana

k= 1,3810723 /K

mocrossHHas ABorasipo

N, = 61023 moms !

3JIEKTPUYECKUN 3apsi)

CKOPOCTH CBETA B BAKyyMe ¢ = 3108 m/e
K09((DHUIHEHT IPOIOPIIHOHATHHOCTH b= 1 _ 9-10° H-mZ/Kn2
B 3axoHe Kymona dmeg
MOZYJIb 3apsa/a SIeKTPOHA (31eMeHTapHbIN B

e=1,610" Kn

nocroauHas [Inaunka

h = 6,6:107%* Iix-c

CooTHolIeHHE MEKIY PA3IHIHBIMH € THHAIAMU

®usuxa. 11 knace. Bapuaar Ne 1

TeMIeparypa 0K =-273°C

aToOMHaA eIUHHUIIA MaCChL laemMm = 1,66'10_27 KT
1 aToMHas eIUHUIIA MAaCChl SKBUBAJIEHTHA 931,5 MsB

1 B1IeKTPOHBOIBT 15B = 1,6'10_19 Tz

Macca gacruig

onekTpoHa  |91-10 %l kr ~ 5510 % a.em.
poToHa 1.673-1027 kr =~ 1,007 a.e.
He#TpoHa 1.675:1027 kr =~ 1,008 a.e..
ILtorHOCTH IIO/ICOJTHEYHOTO Macjaa 900 RI‘/M3
BOZEHI 1000 xr/m®  |amrommEmA 2700 xr/m®
ZpeBecuHEI (cocHa) 400 xr/m® sKeIesa 7800 kr/m°
KepocuHa 800 KI‘/M3 pTyTH 13600 KI‘/M3

yf.[e.T[LHaﬂ TEeIJIOEMKOCTb

© MHOO, 2010 1.

BOABI 4210 3 Iim/(xrK) AITIOMHHUA 900 JI:x/(xr-K)
nbIa 2.1-10 3 s/ (xr-K) Menu 380 Jlxx/(xr-K)
JKenesa 640 JT:x/(xr-K) qyryHa 500 I:x/(xr-K)
CBHUHIIA 130 T:x/(xr-K)
¥YaeapHAas TEIJIOTA
napoo6pasosanus BozbI|2,3-10 © Jox/KD
IJIaBJI€HHASA CBUHIIA 2,5-10 4 Jlox/KT
IIJIaBJIEHUA JIbJA 3,3:10 5 Jlx/krT
HopMmanbHBI€E YCIOBHSA [aBIeHHE 10° IIa, remneparypa 0°C
Moaapnaas macca
asora 2810~ kr/momb KHcIopoga 3210~ kr/momb
aproHa 4010~ kr/moms JHATHA 6-107° &r/moms
BOZIOpOZA 2107 kr/moms Monmbena 9610~ kr/Momb
BO3/lyXa 2910~ kr/momb HeOHa 20-10~ kr/momb
renus 4107 kr/moms YTJIEKHCIIOTO Tasa 44-1073 gr/voms

© MHUOO, 2010 .
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Yacrs 1

IIpu evinoanenuu 3adanuit wacmu 1 e 6aanke omeemoe Ne 1 nod Homepom
evinoansemozo eamu 3adanus (Al - A25) nocmaevme 3nax «X» @ Kaemouke, Homep
KOmopoii coomeemcmaeyem Homepy 6blIOPAHHO02Z0 éamMu omeemada.

- Ha COPEeBHOBAHUAX IO Oery CIOPTCMEH B TEYeHHe INepPBBIX JABYX CEKyHJ| IOCIe CTapTa
IBUTAJICA PABHOYCKOPEHHO II0 IPAMOM [OPOMKKEe M PpAasoTHAICA M3 COCTOAHUA IIOKOI M0
cropoctu 10 M/c. Kakoit myTs mporren cnoprcMeH 3a 310 BpeMa?

1 5m 2) 10m 3) 20m 4) 40 ™

IlogBomHas imomKa IIBIBET IOJ BOXOM B CIOKOMHOM MOpPE, OMHCHIBAs OKPYKHOCTH B

rOpU30HTATBHOH IwI0cKocTH. CKOPOCTD JIOAKY IOCTOSHHA 10 MOy 0. Kakue u3 nmpusegeHHbBIX
HIDKE YTBEPKAEHUH aBIA0TCa npaBwibHbiMEH? CucreMy orcdera, CBA3aHHYIO C SeMIed,
CUUTATH HHEPIUATHLHOU.

1) Cymma cwit, IeMCTBYIOIIUX HA JOAKY, PABHA HYIIIO.

2) PaBHogelicTByOIAasd NPWIOKEHHBIX K JIOJKE CHJI HAIpaBieHA K IEHTPY OKPYKHOCTH,
110 KOTOPOH ABUIKETC JIOIKA.

3) PaBHogelicTByIOIad IPUIOKEHHBIX K JIOAKEe CHJI HAIpaBJIeHA OT IIeHTPa OKPY’KHOCTH,
110 KOTOPOM ABMIKETCA JIOTKA.

4) YcropeHue IIOABOLHOMU JIOAKH IIOCTOAHHO II0 MOLYJII0, HO M3MEHsAeTC s II0 HAIIPABIEHUIO.

1) ToxpKo 1) 2) TOJBKO 2) 3) 2)u4) 4) 3)u4)
Kybmrx wmaccoit 1 Kr mokoMTCA HA TOpH3OHTANbHOM F, HA
mepoxoBaroM  crone. K kyOMKy  HOpHKIAABIBAIOT 3
TOPU30OHTAALHO HampasieHHyw cuiay [F. Ha rpaduxre
NOKa3aHa 3aBHCHMOCTb CHIBI CYXOTO TpeHHa [y, 6
IericTByoell Ha KyOuk, oT Moxynd cunbl F. Uemy paBeH
KO9()(DUIIMEHT TPEHUsI CKOJALXKEHHS MEKAy KyOMKOM u 4
crosom?
2

0o 2 4 ¢ skAH

1) 0,1 2) 0,25 3) 0,5 4) 1
Temo nBuIKeTCS BIOJb IPAMOM JHUHUHM C IIOCTOSHHOM CcKopocTthio 2 M/c. Eciu Ha Temo
MO/IeCTBOBATE B T€UEHHE 2 C IIOCTOSHHOM 10 Moxy o cuioi 2 H, HanpaBiaeHHO#M BIOAb 9TOH

MIPSAMOIA, TO CKOPOCTh TeNIa YBEJIMYMTCA 110 MOAYJII0 B 3 pasa. Uemy paBHa Macca Tena?
1) 0,5 kr 2) 1&r 3) 2 kr 4) 4 ¥r

Manenpkuii KaMyllleKx HaXOJUTCI HA BBICOTE 2 M HAJ TOPHU30HTAIBHBIM cTOJOM. Kamyiiex
HAUMHAeT MajaTh Ha CToJ. Kak M BO CKOJIBKO pa3 HM3MEHHTCH IIOTEHI[HAIbHAT OSHEPTUS
KaMyllIKa OTHOCHTE/IbHO IIOBEPXHOCTH CTOJIAa K MOMEHTY, B KOTOPBIH KaMmyIllexk Oymer
HaXOOUThCA HA BbIcoTe 0,5 M Hax cTosom?

1) ymenbmuTea B 2 pasa
2) yBenuuwurcd B 2 pasa
3) ymenbinuTea B 4 pasa

4) yBenuuwurcs B 4 pasa

I'pys coBepiaer rapmoHnyeckue Konebauus Ha npyskuHe xecrrocTbio 10 H/m. IIpu sTom ero
KOOpAMHATA X W3MEHSeTCs C TedeHweM BpeMeHH ¢ 1o 3akoHy x =0, lcoszt (xoopamHara
usMepsiercsa B M). UeMy paBHA MakCHMAIbHAS SHEPTHS YIPYTOH AedopManuu MpyRUHBI TIPH
TaKuX KOIeOaHUuAX?

1) 10 O:x 2) 0,1 Ix

3) 0,5 IIx 4) 50 mI:x

© MHOO, 2010 1.
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TemnoBo3 Maccoit 175 T co3maer MOCTOTHHYIO CHIY TATH M TAIUT 3a CO00H IIyCTOH TOBapHBIH
BaroH Maccod 2571. Kak M BO CKOIBKO pa3 M3MEHHTCA YCKOPEHHEe 9TOT0 COCTaBa, ecid
3arpysurhb B Barox 50 T yria? ConpoTHBiIeHe IBUKEHNIO COCTABA HEe YIUTHIBATE.

1) ymenbiuresa B 1,25 pasa
2) yBemuuurcs B 1,25 pasa
3) He U3MEHHUTCA

4) ymeHsbInuTCS B 2 pasa

B sakpsITOM cocyne HaXOMUTCI cMech aTOMOB aprona u renus npu remmeparype 300 K. Kakue
W3 IPUBEJEHHBIX HUKE YTBEPKACHUH ABIAIOTCA IPABHIbHBIMU?

A) Cpenusia KuHeTHYECKAs DHEPTHs TEIUIOBOTO JBHKEHHS aroMa aproHa paBHA CpemHeH
KHUHETUYECKOH DHEPTUH TEILIOBOTO JBIKEHUSI aToMa TejIusd.

B) Cpenunas xuHeTHYECKas SHEPTUA TEILUIOBOTO JBUKEHUS aTOMa aproHa 6oJblie CpegHen
KHHETHYECKOI 9HEPIruy TEIIOBOIO IBHKEHUS aToMa rejinusd.

B) Cpenuas kuHeTryeckas SHEPIUsd TEIUIOBOTO JBIIKEHHS aTOMa aproHa MEHbINe CpegHel
KUHETHIEeCKOH SHEPIHH TEIJIOBOTO JBIIKEHII aToMa TeIHd.

I') CpenuexBanpaTudHas CKOPOCTh aToMa aproHa pPaBHA CPEIZHEKBAJPATHYHON CKOPOCTH
aToMa rejud.

1) Bul) 2) Bul) 3) rTombko A) 4) Tonbko I')

Ha PHUCYHKE IIOKa3aH rpad)mc 3aBHCHUMOCTH JaBJI€HUI p UeAJIbHOI0 p

rasa or ero abCoaITHON TemmepaTypsl I' B IIUKINIECKOM IIPoIecce 3
1-2-3-4. B kakom u3 cocrosHuii (1, 2, 3 mau 4) odbeM rasza ObLI 2
6onbie?
1 4
0 T
N1 2) 2 3) 3 4) 4

B mexoropoM mpomecce TeMImepaTypa HAeAILHOTO rasa pocia,
yBenmuuBajci. ['as B ToM 1mpoiiecce

1) nomyvan Temnory

a obbeM Bce BpeMd

2) oTnasai TemoTy
3) He 06OMEHHMBAJICA TETIOTOH C OKPY/KAIOIAMH TETAMA

4) MOT Kak IT0Jy4aTh, TAK U OTAABATD TEILIOTY

© MHUOO, 2010 .
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W jeanbHbIH OJHOATOMHBIH Ta3 Iepenres U3 cocToaaua 1 B cocroanue 3. Kak msmenunach mpu
9TOM ero BHyTPEHHSS SHeprus?
p.amA

0 2 4  6Vn
1) yBenuumiace

2) ymeHbIIMIACH

3) He M3aMeHMIACH

4) OJHO3HAYHO OTBETHTH HEIb3s

KIIO upmeambHoi TemioBoi MamuHbl paBeH 40%. Temmeparypy Tesa, HCIIOIb3yHOIIEr0OCT
TEILTIOBOM MAIIMHOU B KayecTBe Harpesaress, yeenuuunn Ha 100 K. Kax u Ha CKOIBKO HYyMKHO
U3MEHUTh TeMIlepaTypy Tella, HCIOIb3yIOIeroca TeINIOBOM MAaIIMHOHM B KadecTBe
XOJIOMWILHHUKA, 71 Toro, uTo6sl KIT/I ocrancs npexaum?

1) ymensbimuTs Ha 100 K
2) yBennunts Ha 100 K
3) ymensbiuTs Ha 40 K

4) ysenuuutb Ha 60 K

B Bepmmnaax 1 u 2 ¥BagpaTa HAXOAATCI OMUHAKOBBLIE MOJIOKHUTENbHBIE +C +0
ToueyHble 3apsagbl +@, a B BepmmHAX 3 U 4 - OJUHAKOBBIE 1 2
OoTpHIATeIbHbIe TOUeYHBIE 3apaabl —q. T'ouka A — cepeuHA CTOPOHBI 3—
4. Kyna wHampaBieH B TOYKe A  BEKTOp  HANPSKEHHOCTH
3JIEKTPOCTATHYECKOTO IT0JIS, CO3/[aBAEMOT0 3apsaaaMu?

-4 A =4
1) or Toukm 3 K Touke 4 (<)
2) ot Touku 4 K Touke 3 (—)
3) mepnengukynaspuo nuHuu 3—4 BBEpX (1)

4) mepueHIUKYAAPHO JuHUKA 3-4 BHU3 (|)

© MHOO, 2010 1.
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Ha pucyHke mpencraBieHa diIeKTpHYecKas Iellb. AMIIEpMeTp, BOABTMETP U Oarapeiika —
uneanbHele. Kakoe HamnpsiKeHHe IIOKajKeT BOIBTMETP, €CIH IE€PEKTIOYHTb ero KOHTaKT,
obo3HaveHHbI OykBo#t K, u3 Toukm 2 B Touky 3 wnenu? Komrtakr BombrMerpa,
NIPHCOEUHEHHBIH K TOUKe 1 Ifernu, ocTaeTcs Ha CBOEM MeCTe.

s 4 Om 3 6 0Om

1B 2) 4B 3) 5B 4) 10B

Ilo pnuHHOMY HpPAMOMY IIPOBOAY TeYET MOCTOAHHBIN TOK I. Pamom c
IPOBOJOM ITOKOMTCA IPAMOYIOJAbHAS pPaMKa, W3TOTOBIEHHAA U3
TOHKOH MEXHOM IIPOBOJIOKH, PACIIOJIOKEHHAS TaK, KaK [IOKA3aHO Ha #
pucyuke. Eciu Hauats ABUrath paMKy B HAIPABIEHUH, TOKA3aHHOM
6OJIBIIION YePHOM CTPENIKOM, TO I

1) B pamxke Oyzer Tedb SIEKTPHIECKUH TOK, HAIIPABIEHHBIH I10 YACOBOH CTPEJIKe
2) B pamke Gymer Tedsb SIEKTPHIECKUHN TOK, HAIIPABIEHHBIN IIPOTHE YACOBOH CTPEIKH

3) B paMKe 6y11eT Te4Yb BJIeKTpI/I‘IeCKI/Iﬁ TOK, HaIIpaBJIeHHe KOTOpPOro IpeacKasaThb
HEBO3MOXKHO

4) B pamke He GyJeT TeYb SIEKTPUIECKUH TOK

Ha pucyuke cxemarudecku usobpaxen tTpaucpopmarop. K konraxram 1 u 2 ero mepBUYHOMK
OOMOTKM IIOAKIIOYEH HCTOYHUK [I€PEMEHHOI0 TapMOHWYECKOTO HAMPIKEHHS C aMILUIUTYOH
310 B. AmmiuTyga mnepeMeHHOro rapMOHHYECKOrO HANpsKeHHs Ha KOHTaKTax 3 u 4
BTOPUYIHOH 06MOTKHI

LI
V7111174

1) 6ompie 310 B
2) mensme 310 B
3) paBua 310 B
4) pasua 0 B

© MHUOO, 2010 .
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Ilpu paccmMaTpuBaHMHU MenKoro mpeaMera P depes mymy L ero LA
MOMeIanT Iepei Jymoi Tak, KaK IIOKA3aHO HA PHCYHKe P

(6ykBamMu F'  0003HaueHbI IIOJOXKEHHWA (DOKYCOB  JIYIIBI).
H3zo6pakenue, napaeMoe IpU 9TOM JIYTOH, IOIyIAeTCs

1) pmeiicTBUTENBHBIM, YBEIUYEHHBIM U IPIMBIM
2) meliCcTBUTENHHBIM, YBEIHIEHHBIM U IIEPEBEPHYTHIM
3) MHHMMBIM, YBEIMYEHHBIM U IPIMbIM

4) MHUMBIM, yBEIMYEHHBIM U [I€PEBEPHYTHIM

Ecnu B my:xy Ha gopore momagaer HEMHOrO MAIIMHHOTO MAacjia, TO HA ee MOBEePXHOCTH
obpasyerci TOHKAs MacjgHAas IUIEHKA, HA KOTOPOM B COJNHEYHBLIN [eHb MOKHO HAOII0IaTh
Pa3HOLIBETHBIE PAAYKHbIE H0I0ChL. FIX BO3HMKHOBEHHE 00BACHIETCA

1) amcmepcueit COMHEYHOTO CBETA IPH €r0 MPOXOKACHUU Yepe3 TOHKYIO IUIeHKY Macia Ha
IIOBEPXHOCTH BOJBI

2) nudpakiuei COIHEYHOro CBETA HA MOJIEKYJIax Macia
3) mHTepdepeHIneii COMHEYHOTO CBeTa B TOHKOM MAC/ISHON IJIEHKe Ha TOBEPXHOCTH BOMBI

4) ¢OKyCHPOBKOM COJHEYHOIO CBETA IPH €ro IMPOXOKIEHUN Yepes TOHKYI ILUIEHKY Macia
HAa ITI0BEPXHOCTH BOJbI

TIpoTOH, ABMIKYIMMHCA IPAMOJHHEHHO C IIOCTOSHHOM CKOPOCTBIO, BJIETAET B OLHOPOLHOE
MOCTOSIHHOE MAarHUTHOe Iojie ¢ uHaykiuen 6,5 Ta u HaynHaeT IBUTaTbCA IO OKPY:KHOCTH.
IIpu aTOM BEKTOpP CKOPOCTH IIPOTOHA ITEPIEHAUKYIAPEH BEKTOPY UHAYKIINHA MArHUTHOTO IIOJIA.
Yemy paBeH mepuof o6palieHus IPOTOHA II0 3TOU OKPYHHOCTH?

1) =5 e 2) =10 He 3) =15 mc 4) ~10 mxc

I nuna Bonus! e Bpoiina smexrpora 0,5 uM, a guuaa Boaus! e Bpoina nporona 2 um. Kak u
BO CKOJIBKO Pa3 MMIIYJIbC 3JIEKTPOHA OTINYAETCA OT UMILYJIbCA IIPOTOHA?

1) wmmyssc sreKTpoHa B 4 pasa 6osblie MMITyJIbCa IPOTOHA
2) uMIysbce 37eKTpoHa B 4 pasa MeHbIIle UMITYJIbCA IIPOTOHA
3) HMIyIBCHI SJIEKTPOHA U IIPOTOHA OJMHAKOBBL

4) mMIyIbC 3IeKTPoHAa B 2,5 pasa 6oublile HMILyIbca IPOTOHA

B TepmosepHO# peakIMu y4acTBYIOT IBa AApa AeHTepHs %H. B pesynbrare sToii peakmum
06pa3yI0TCA IIPOTOH |

1) Tpu aapa Bozmopoza iH
2) Anpo remus %He
3) aapo TpuTHa ? H

4) aapo renus ‘2‘He

© MHOO, 2010 1.

®usuxa. 11 knace. Bapuaar Ne 1 10

B npobupke Haxoparesa 4 - 10'8 Anep PaguOaKTUBHOIO rasza pajoHa 28262Rn. IIpu mabmonennn
33 €ro PajgMoOaKTUBHBIM PACIIANOM IIOIydeHa 3aBHCHMOCTH umcia N pacnaBInxCcs Agep OT
BpeMeHH . ITa 3aBUCHMOCTb O(hopMIiIeHA B BHje Tabauibl. UeMy paBeH Iepuoj moypaciaaa

pagona % Rn?
¢, CyToK 0 | 08 | 18| 28| 38| 48| 58
N, 10'3 0 |0543| 1,12 | 1,60 | 2,00 | 2,33 | 2,61
1) =0,8 cyTox

2) ~1,8 cyTok
3) ~3,8 cyTox
4) ~5,8 cyToK

HWmmyasc dorona 1 pasen 10727 xrm/c, a sHeprus ¢goroHa 2 paBHA 5 - 1071° JIx. ¥ Kakoro us
oTOHOB 60sIBIIIE ITUHA BOITHBI?
1) y dorona 1

2) y dorona 2
3) y doToHOB 1 1 2 AAMHBI BOIH OAUHAKOBBIE C TOYHOCTHIO 10 1%

4) COOTHOIIIEHHE MEKAY JIMHAMHU BOJIH (DOTOHOB 1 U 2 YCTAHOBUTEH HEBO3MOKHO

Ilpu wmsydenun dorosdpderra 6bplIa BBIABHHYTA THUIOTE3a, 4TO (DOTOHBI, IAfAOI(Ue Ha
IIOBEPXHOCTH METAINIMYEeCKOH IITACTHHBI, BBHIOMBAIOT U3 HEe TOJIBKO OTPHIATEIHHO
3apsKEHHbIE YaCTHUIbI — SIEKTPOHbI. Heo6X0muMO 9SKCIEPHUMEHTAIBHO IIPOBEPUTH OTY
runoresy. Kakue U3 ombITOB, CXeMbl KOTOPBIX IIPEACTABIEHbI HA PUCYHKAX, HYMKHO IIPOBECTH
Ha STOH yCTaHOBKe IJIf IPOBEpKH rumoresbl? CTpelkaMy IIOKAa3aHO HaIpaBieHWe MaJeHUsd
ceera.

- -
1) TonbKo ombIT 1

2) TOJBKO OIBIT 2

3) ombIT 1 1 ombIT 2

4) Bce TpH OmBITA

© MHUOO, 2010 .
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Ha rpaduke npezncrapieH SKCIIEPUMEHTAILHO IOIYyJEHHBIH IrpadUuK 3aBUCHMOCTH CHIIBI TOKA
I, Texymero depe3 pesucrop, or HampaxeHua U Ha HeM. IlorpemHocTs u3MepeHHA
HAIPSKEHUA OYeHb Maja, a IOTPElIHOCTh W3MEPEeHHs CHIbI ToKa cocraBifeT Al = £0,2 MA.
Yemy npuMepHO paBHO CONPOTHBIeHIe pesucropa?

[

=

0 2 4 G 8 10 12 U.B

2) 1 xOm 3) 1,5 kOm

1) 0,5 kOm 4) 2 kOm

Yacts 2

Omeemom K Kascdomy u3 sadanuii Bl - B2 6ydem mnexomopas noc.nedoeamesbHOCb
yugp. 3my nocaedosamenvrocmsb Hado 3anucamb é 61anHK omeemoe Ne 1 cnpaea om
HOMepa coomeemcmaeayouezo 3a0anus 6e3 npobe0é u KaKux-iub6o cumeo1086 HaAYUHAsL C
nepeoii kaemourxu. Kasrcdyro yugpy nuwmume ¢ omdenvroii Kaemouke 8 coomeemcmeuu ¢
npueedenHbIMU 68 61AHKe 06pa3uamu.

B 3aKpBITOM BEPTHKAIBHOM COCyE II0Jl TAMKEIbIM MOPIIHEM, KOTOPBIA MOKET JBUTAThC 6e3
TPEHHUsA, HAXOIUTCI HEM3MEHHOe KOJIUYEeCTBO HMieanbHOro raza. OT rasa MeIJIeHHO OTBOMAT
HEKOTOPOe KOJUYEeCTBO TEILIOThl. Kak B pesysibrare 5TOr0 MpOLecca U3MEHATCS CIeAyIoLIe
dusHUUeCcKre BeTUYHUHbI, IEPEUYUCAEeHHbBIE B IEPBOM CTOI0IE?

PUSNYECKHUE BEJIMUYNHDbI HNX USMEHEHHWE

A) naBneHwme raza

1) yBenuuwmrcs
B) o6bem raza 2) ymensmurTes

B) BHyTpenuss sHeprus rasa 3) He usMeHHUTCS

A b B
OTBET: | s o

© MHOO, 2010 1.
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YcTaHOBHTE COOTBETCTBHE MeXay (bI/IBI/I‘IeCKI/IMI/I MOJAEeIAIMU U CbI/ISI/I‘leCKI/IMI/I ABJIE€HUAMU, OJIA
OIMHCaHUusI KOTOPBIX MOIYT HCIIOJIB30BATHBCA 9TH MOIETIHU (I[JIH KaKI0Hu (busmecrcoﬁ MOJenun
YERaxUTEe OAUH HOMEP COOTBETCTBYIOIIETO (bI/ISI/I‘{eCKOI‘O SIBJICHUSA).

PUSNYECKAA PUSNIYECKOE ABJIEHUE
MOJEJIb
A) wneanbHbIA ras 1) mpespaiienvie rasoo6pPasHOTO a30Ta B JKAAKAHA TIPH

.. MOHMXEHUU TeMIIepaTyphl
B) agmabaTHBIH paryp

npouece 2) HarpeBaHHe BO3[yXa, HAXONAIIErOCI B 3aKPBHITOM COCYAE
IIPY HOPMAJIBHBIX YCIOBUAX

3

~

ObICTPOE C:KaTHE TOIUIMBHOM CMECH B KaMmepe CropaHus
neurareins Jusens

4) pacuiupeHue PTYTH B TEPMOMETPe IPU IOBBIIIEHUN
TeMIepaTyphl

OTBET: | — :

Omeemom K kKaxcdomy u3 3adanuii B3 - B5 6ydem nexomopoe “wucao. 9mo wucao Hado
3anucamv 8 6aanx omeemoe Ne 1 cnpaea om Homepa coomeemcmeylouiezo 3a0aHUS
HauuHas c nepeoii kaemouku. Kaoswcdvrii cumeon (yugpy, 3anamyi, 3HAK MmuHyc)
nuwume 6 0mdeAbHOli KjaemouKe 6 COOmeemcmeuu ¢ npuéeleHHbIMU 6 OaaHKe
oopasuamu. EOunuuvt pusuueckux eeauun nucamov He HYIHCHO.

Bpycox maccoii 1 Kr cockanb3blBaeT ¢ BEPIIMHBI HAKIOHHOM IIOCKOCTH BbICOTOHM 0,5 M. ¥rou
P OCHOBAaHHH HAKJIOHHOH ILTOCKOCTH paBeH 45°. K MmomeHTy, Korma OpyCOK mOCTHT
OCHOBAaHWA HAKJIOHHON IIJIOCKOCTH, [gEHCTByIOIIad HA HET0 CHIa TPEHUT CKOIbKEHHUT
coBepmmna pabory —1,5 [Ix. Uemy paBeH K0ddHUIHEHT TPEHHS CKOIbKEHHI Opycka o
ILJIOCKOCTH?

OTtser:

B remmonsonupoBaHHbIN COCy ¢ GOMBIIAM KOJIMYECTBOM BOAbI, uMemIed Temneparypy 0 °C,
TIOJIOKUIN KyCOK IbAa Maccoi 1 kr m remmeparypoit —33°C. Kakas macca npaa okamerca B

cocyZie IOC/Ie yCTAaHOBJIEHHS B HEM TEIIOBOro paBHOBecusa? TeIIOEMKOCTHIO COCyna MOXKHO
npenebpeus. OTBET BHIPA3UTE B KHJIOTPAMMAX, OKPYIJIUB A0 JECATHIX TOJIEH.

OTtser:

Ha ropusoHTaIbHOM CTONE 3aKpemieHbl Ha paccrosumu L = 20 cM
IPyT OT IpyTa [ABa NapaIeJbHBIX METALIMYECKHX penbca. K mx
JIeBbIM KOHIIaM II0aCOeUHEH HCTOYHHUK IIOCTOAHHOTO @ E
Hanpssrenus ¢ = 12 B. Ilo peabcaM ABUraioT BIPABO C IIOCTOSHHOM 5_
CKOPOCTBIO V=5wmM/c TOHKyWO IPOBOJALIYI0  IEPEMBIMKY ]
comporuBienneM R = 11 OMm Tak, Kak [IOKa3aHO Ha pUCyHKe. Besa
cucreMa HaXOAUTCA B IIOCTOIHHOM OZHOPOAHOM BE€PTHKAJIbHOM R
MarHuTHOM Tmosie c¢ wuHAyknued B = 1Ta. Kakaa Ttemnosas
MOIITHOCTh BBIZENAEeTCA B IIepEeMbINKe IIPH NPOTEKaHHH B HeH

aekTprdecKkoro Toka? CompoTHBIEHNEM PEelbCOB M UCTOYHHUKA mpeHetpeub. OTBET BhIpasuTe
B Br.

v
— — |

OTtser:

© MHOO, 2010 r.
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Yacrs 3

3adanus C1 - C6 npedcmasasom co6oii 3a0avu, noaHoe peuieHue Komopwvlx Heo6xo0umo
3anucamv 6 O6aanke omeemosé Ne 2. Pexomendyemcsa npoeecmu npedeapumebHoe
pewenue na ueprosuke. IIpu ogpopmaenuu pewenus 6 6aanre omeemos Ne 2 sanuwume
cravaaa Homep 3adanus (C1 u m. 0.), a saamem pewernue coomeemcmayrueil 3a0a4u.

3akppiTas 6aHKa ¢ HEOOIBIIMM KOJMYECTBOM BOABI CHAOKEHA

TOHKOM TOPH3OHTAJIBHOM TPYOKOM [ BbIXOAa Mapa. baHka
[OMeleHa Ha TeNeKKy, KOTopas KaTaeTcsi ¢ MaJbIM TPEHHeM II0 =
TOPUBOHTAIBHBIM penbcaM. Ilox HenmogBUKHON BHAYAIE TEIeKKON - ——
CTOMT rasoBas rOpeiKa, KOoTopas MOXeT HarpeBaTh 0aHKy (cM. Y
PHCYHOK).

Onumwure mnpormecchl IIPEeBpALIEHUT SHEPTUH, KOTopble OyIyT

[IPOUCXOAUTh B TAHHOH CHCTEME IIOCHIE 3aJKUTAHWA TOPENKH II0[

6aHKOM, a TaKKe IPUYMHEI U XapakTep ABUKeHUA OaHKH.

ra3
-—

Ha rmamkoii ropu3oHTAIBbHOM IIOCKOCTH CTOHT IJIagKas TOpKa
BoIcOTON H =24 cM u Maccoit M = 1 kr, a Ha ee BepIIHHE JEKUT
Hebombinaa 1maitba macco m =200r (cm. pucyHok). Ilocie

JIETKOTO TONYKA I[IAW0a COCKAIB3BIBAET C TOPKH MU JBIKETCS
HEepIeHUKYIIPHO CTEeHKe, 3aKpeIUIEHHOM B BePTHKAILHOM

monokeHuu Ha 1wiockocTH. C Kakod CKopocThio V  miamba
NPUOIUKAETCA K CTEHKE 110 IUIOCKOCTH?

WpeanpHas TermioBas MalldHA HCIOJIb3yeT B KadyecTBe HArpeBareis U XOJOAMIbHUKA IBA
GoJIBIINX pe3epByapa: OQWH — ¢ BOASHBIM IIapoM npH Temmeparype 4 = 100°C, a apyro# — co
apgoM mnpm Temmeparype £ = 0°C. Croycrs HekoTopoe BpeMms Iocie Hadana ee pabOTHI
BBIACHUJIOCH, YTO B XOJIOJHOM pe3epByape pacIIaBHJIAch Macca JIbJa, paBHad m, = 0,51 kr.
Kakas macca m; mapa Ipu 5TOM CKOHIEHCHPOBAJach B ropsieM pesepByape? Temmoo6merom
pesepByapoB C OKpyKamIneidl cpermod MoxHO mnpeneOpeub. OTBer BhIpaswre B rpaMMmax,
OKDYIVIUB JI0 LEJIBIX.

B cxeme, nzobpaskeHHOH HA PUCYHKE, ITOCIe HepeKIodenns Kiroda K
0Ka3aJI0Ch, YTO TEIUIOBAs MOIIHOCTh, BBIAENAIONIASACT HA PE3UCTOPE
conporuBieHueM R, =200M, paBHa TOH, YTO BBHIENANACh Ha

pesucrope comporueieHHeM Rj =50M 10 NepeKIOYEHHS KIO4a. .

quy PaBHO BHYTPEHHEE COIIPOTUBJIEHUE /' UCTOYHUKA ToKa?

Karymxka, comepsamas HECKOIBKO BHUTKOB IIPOBOJA, PE3UCTOP M KOHAEHCATOP EMKOCTHIO
C=10Mk® coemwHEHBI IIOCAEHOBATENBHO K O0O0Pa3ylOT 3aMKHYTYI Ielb. B HEKOTOphIi
MOMEHT BpPEMEHH BKJIIOYAI0T BHEIIHee MArHUTHOE II0Jie, W IIOTOK MArHUTHOH WHAYKIUU D
4yepes BUTKH KATYIIKA HAYMHAET YBeIUIUBATHCA C TEYEHHEM BpeMeHH ¢ Mo 3akoHy @ = af, rae
a = 1072 B6/c. Kaxoit o Bemmamne 3apal ¢ yCTAHOBUTCA Ha IIACTHHAX KOHIEHCATOPa CILyCTA

IOCTAaTOYHO [JWTEThHOE BpeMsa IMociae Hadana mpomecca? WHIYKTHBHOCTBIO KATYIIKH
npesedpeysb.

Ilpy miauTensHOM OCBEINEHHH MOHOXPOMATHYECKHM CBETOM C ANMHOM BomHBL A =450HM
He3apAKeHHOTO0 MeTAIITMIecKOro IapHKa, HAXOAAIIerocad B BakKyyMe, BBIACHHJIOCH, YTO
MIOTEeHIMAJ IIapHKa AOCTHT BeamduHbl ¢ = 0,95 B, mocne dero mepecram Bospacrarb. Uemy

paBHa paboTa BBIXOAA 3JIEKTPOHOB M3 Merasuia mapuka? Orser Bhipasure B 9B u oxpyriure
10 IeCATHIX TOJIEH.

© MHOO, 2010 1.
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HHcTpyKIuA 10 BHIMOJIHEHUIO PA6OTHI

Ha BrimonHenne sx3aMeHAIMOHHONM paboThl mo (usuke orBoxutca 3,5 waca (210 munyt). Pabora
COCTOMT M3 3 YacTew, BKIOYAIONNX 36 3aJaHnii.

Yacre 1 comepsur 25 samanmii (A1-A25). K raxmomy saganwio maerca 4 BapwaHTa OTBeTa, U3
KOTOPBIX IIPABWIBHBIN TOIBKO OUH.

Yacrs 2 comepsxut 5 3amanuii (B1-B5), Ha KoTopkIe crenyer nats Kpartkuii orBer. [lna 3aganuii Bl
u B2 orBer Heobx0quMO 3amucaTh B Buie Habopa uudp, a mua 3agauuii B3-B5 B Buze uncia.

Yacts 3 cocrout us 6 3agaunuii (C1-C6), Ha KoTOpbIE TpebyeTcs JaTh PA3BEPHYTHIH OTBET.

IIpu Bemonuenuu 3aganuii B3-B5 yactu 2 3HaueHMEe HCKOMOM BEJTHMYMHBI CIEYyeT BBIPA3UTh B TEX
eIMHHIAX (PU3NIECKUX BEIUYHNH, KOTOPhIe YKa3aHbl B yCIOBUY 3aaHus. Kcau Takoro ykazanus HeT, TO
3HAUeHWe BEIHWYMHEBI clenyeT 3anucarh B Mexnyrapoguoii cucreme exuuury (CH). Ilpu Brrucnenun
paspelraeTcsa UCI0Ib30BaTh HEIPOrPAMMHUPYEMbIH KATbKYIATOD.

BuumarenpHO IpounTaiiTe KaxkAOe 3amaHHe W IpeAJaraeMble BapHaHTHI OTBETA, €CIH OHH
umetorca. OTBeyaiiTe TOMBKO IOCTE TOTO, KaK BBI IIOHAIK BOIIPOC M IPOAHAIM3UPOBATIH BCE BapUAHTHI
oTBera. BeimonusiiTe 3aaHus B TOM MOPS/IKE, B KOTOPOM OHH AaHbl. Kciu Kaxoe-To 3ajjaHue BHI3HIBAET
y Bac 3aTpy[IHeHMe, IpoIycTuTe ero. K mpomyIneHHbiM 3a1aHusaIM MOKHO OyIeT BEepHYTbCS, €CIH Y Bac
OCTAHEeTCS BpeMs. 3a BBIIOJIHEHNE PA3IUYHBIX 0 CIOKHOCTH 3aTaHUH AaeTcs OfuH Wiu Gojee 6aJIIOB.
Bamnel, monydyenuble BaMu 3a BBIIOJIHEHHBIE 3a/IaHus, CyMMHUpYIoTcsi. I[locTapaiiTech BBINOIHUTH KAK
MOJKHO 0OJIbIlIE 3a[jaHUM U HAGPaATh HANOOJIbIIIee KOTHIECTBO OAJIIOB.

Kenaem ycnexa!

Huxe IIpUBEEeHbI CIIpaBOYHbIE JaHHbIe, KOTOPbhIe MOTYyT HOHa}IO6I/ITBCH BaM IIPU BBIIIOJTHEHUN pa6OTBI.

JecarnyHbie MPUCTAaBKH

HaunmenoBanue|0Q60o3uauenne Muoskurens Hammenosaune|O603navenne M::ﬁn-
rura T 109 CaHTH c 1072
Mera M 108 MUAJITA M 1073
. " 10 3 MHKPO MK 10_6
TeKTO r 10 2 HAHO H 107
Tern it 107! TTIKO T 107

KoucrauTsl

© MHUOO, 2010 .
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YHUCJIO 7T

=314

yCKOpeHHe CBOGOAHOTO aleHus Ha 3eMiie

g =10 m/c?

TpaBUTAIlTUOHHAA IIOCTOAHHAA

G = 6,7-10" H-mZ/xr?

YHHBepCa/JIbHAaA rasdoBas IIOCTOAHHAA

R = 8,31 I:x/(monpb-K)

nocrossHHaa Bonprmana

k= 1,3810723 /K

mocrossHHas ABorasipo

N, = 61023 moms !

3JIEKTPUYECKUN 3apsi)

CKOPOCTH CBETA B BAKyyMe ¢ = 3108 m/e
K09((DHUIHEHT IPOIOPIIHOHATHHOCTH b= 1 _ 9-10° H-mZ/Kn2
B 3axoHe Kymona dmeg
MOZYJIb 3apsa/a SIeKTPOHA (31eMeHTapHbIN B

e=1,610" Kn

nocroauHas [Inaunka

h = 6,6:107%* Iix-c

CooTHolIeHHE MEKIY PA3IHIHBIMH € THHAIAMU

®Dusuxa. 11 knace. Bapuaut No 2

TeMIeparypa 0K =-273°C

aToOMHaA eIUHHUIIA MaCChL laemMm = 1,66'10_27 KT
1 aToMHas eIUHUIIA MAaCChl SKBUBAJIEHTHA 931,5 MsB

1 B1IeKTPOHBOIBT 15B = 1,6'10_19 Tz

Macca gacruig

onekTpoHa  |91-10 %l kr ~ 5510 % a.em.
poToHa 1.673-1027 kr =~ 1,007 a.e.
He#TpoHa 1.675:1027 kr =~ 1,008 a.e..
ILtorHOCTH IIO/ICOJTHEYHOTO Macjaa 900 RI‘/M3
BOZEHI 1000 xr/m®  |amrommEmA 2700 xr/m®
ZpeBecuHEI (cocHa) 400 xr/m® sKeIesa 7800 kr/m°
KepocuHa 800 KI‘/M3 pTyTH 13600 KI‘/M3

yf.[e.T[LHaﬂ TEeIJIOEMKOCTb

© MHOO, 2010 1.

BOABI 4210 3 Iim/(xrK) AITIOMHHUA 900 JI:x/(xr-K)
nbIa 2.1-10 3 s/ (xr-K) Menu 380 Jlxx/(xr-K)
JKenesa 640 JT:x/(xr-K) qyryHa 500 I:x/(xr-K)
CBHUHIIA 130 T:x/(xr-K)
¥YaeapHAas TEIJIOTA
napoo6pasosanus BozbI|2,3-10 © Jox/KD
IJIaBJI€HHASA CBUHIIA 2,5-10 4 Jlox/KT
IIJIaBJIEHUA JIbJA 3,3:10 5 Jlx/krT
HopMmanbHBI€E YCIOBHSA [aBIeHHE 10° IIa, remneparypa 0°C
Moaapnaas macca
asora 2810~ kr/momb KHcIopoga 3210~ kr/momb
aproHa 4010~ kr/moms JHATHA 6-107° &r/moms
BOZIOpOZA 2107 kr/moms Monmbena 9610~ kr/Momb
BO3/lyXa 2910~ kr/momb HeOHa 20-10~ kr/momb
renus 4107 kr/moms YTJIEKHCIIOTO Tasa 44-1073 gr/voms

© MHUOO, 2010 .
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Yacrs 1

IIpu evinoanenuu 3adanuit wacmu 1 e 6aanke omeemoe Ne 1 nod Homepom
evinoansemozo eamu 3adanus (Al - A25) nocmaevme 3nax «X» @ Kaemouke, Homep
KOmopoii coomeemcmaeyem Homepy 6blIOPAHHO02Z0 éamMu omeemada.

Bogurens aBToGyca, exaBIero Imo MpIMOM YJIHIE CO CKOPOCTBIO 15 M/c, yBumen KpacHbBIR
curHaja cseroopa W Hakan Ha mexanb Topmosa. llocime aroro aBToGyc Havanm ABUraThCsa
paBHo3amenneHHO U depe3 10 cekyHZ mocie Hauama TOpMO:KeHHs ocraHoBuiaca. Kakoil myTs
mpoiies aBTo6yc 3a 3T0 BpeMs?

1) 75 M 2) 225 M 3) 150 m 4) 300 m

T'oHOYHBIA aBTOMOOWIb IBIMKETCH Ha IIOBOPOTE IO OKPYKHOCTH C IIOCTOSHHOH II0 MOZYJIIO
cropoctbio. Kakue u3 nmpuBeieHHBIX HUKE YTBEPIKIEHUM SBIISIOTCSA IPABUILHBIMA?

1) Cymma cuir, IefCTBYIOIINX HA aBTOMOOWIIb, PABHA HYJIIO.

2) PaBHogielicTByOIIaA TNPUIOKEHHBIX K AaBTOMOOMII0 CHJI HAlpaBlIeHA K IEHTPY
OKPY’KHOCTH, II0 KOTOPOU JBHKETCA ABTOMOOHIIb.

3) HleiicTBytomnias Ha aBTOMOGHJIL CHJIA CONPOTHBICHHA BO3[yXa HAIpPABIE€HA K IEHTPY
OKPY’KHOCTH, II0 KOTOPOU JBHIKETCA ABTOMOOHIIb.

4) YcropeHue aBTOMOOHIIS PABHO HyJIIO.
3) TonbBKO 3) 4) 1)u4)

1) Tonwko 1) 2) ToNBKO 2)

Ky0ux MOKOHTCS HA TOPH3OHTAILHOM IIEPOXOBATOM cTome. F,  HA
K kybuwKy IpEKIambIBalOT TOPH30HTAILHO HAIPABISHHYIO 16

cuny F. Ha rpadwumke moxasana 3aBHCHMOCTb CHJIBI CyXOTO

TpeHus FTp_, JIeHCTByOIIeN HA KyOWK, OT MOIyJs CHJIbI F. 12

KospunpmieHT TpeHUs CKONBbKEHHS MEXKIYy KyOMKOM H

cronom pasen 0,5. Hemy paBHa Macca KyOuka? 8
4

0 4 8 12 16RH
1) 1xr 2) 2 Kr 3) 4 kr 4) 8 kr

Teno maccoit 1 Kr ABHUsKeTCA NPAMOJIHHEHHO C IOCTOSHHON CKOpoCcThIO 6 M/c. B pesymbrare
IEHUCTBUA Ha TEJNO0 IOCTOSHHOM o Moaysio cuiabl 1 H, HampaBieHHO# BHOIbL 3TOH NPSIMOH,
MOJYJTh CKOPOCTH Tella yMEHBIIHICI B 3 pasza. B TeueHMe Kakoro mpoMeskyTKa BpeMeHH CHIIA
IelicTBOBANIA HA TEI0?

1) 2¢ 2) 3¢ 3) 4c 4) 6¢

Kamens maccoit 50 r 6pocaroT ¢ MOBEPXHOCTH 3€MJIM BEPTHKAIBHO BBEPX, M OH IIOJHHUMAETCS
Ha MaKCHUMAaJIbHYIO BbICOTY 5 M. Kakyio paboTy coBepIiaeT IIpu 3TOM CHJIA TAKECTH?

1) 0 o= 2) -2,5 I 3) 2,5 I 4) 5 Ik

I'pys maremarndeckoro masTHuEKA Maccoi 10 r coBepmiaer rapMmoHudeckue komebanus. ITpu
9TOM CKOPOCTH U TIpysa H3MeHserca C TedeHWeM BpeMeHH ¢ mo 3akoHy Vv = 2sin(0,57t)
(ckopocth m3mepsercs B M/c). UeMy paBHA MaKkCUMaJbHAsd KMHETHYECKAs SHEPrus rpysa Ipu
Takux KosebaHuax?

1) 0,1 I 2) 2 Ox 3) 20 m/Ix 4) 0,2 Tx

© MHOO, 2010 1.
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TemnoBo3 TaHeT 3a co60ii ImycToOH ToBapHEIH BaroH. Cuila TATH, KOTOPYIO PA3BHBAET TEILIOBO3,
nocrosuHa ¥ paBHa 350 kH. IIpu sTom ycropenue cocrasa pasHo 1,75 m/c?. Kak u Ha cKomIbKO
Hy’KHO M3MEHHTh MacCy BaroHa [ TOTO, YTOOBI YCKOPEHHe COCTaBa CTaI0 paBHbIM 1,4 M/c??
CompoTuBIeHNe IBIKEHUI0 COCTaBa HE VUUTHIBATD.

1) ysenuunts Ha 50 T

2) ymensbiutb Ha 50 T
3) yBemumuuth Ha 25 T

4) HUKaKoe M3MEeHEHWEe MACChl BATOHA He IIPUBEET K U3BMEHEHHUIO YCKOPEHUA coCTaBa

B 3axpriTom cocyne HaxoguTea cMech aToMOB aproHa u renus npu temmneparype 300 K. Cmecs
razop Harperu Ha 150 K. Kakoe w3 mnpuHBeneHHBIX HHMIKE YTBEPIKIEHWH SABIAETCI
PaBUIbHBIM?

A) Cpenusifi KWHETHYECKas SHEPrus TeIUIOBOrO ABWIKEHHS aroMa aproHa W CPemHss
KWHETHYEeCKas SHepIus TelIOBOro ABUKEHUs aToMa rellis yBeJIuduinch B 1,5 pasa.

B) CpenHnas xuHeTHYeCKas SHEPIUsA TEIUIOBOTO JBUIKEHUSI aTOMOB aproHa ¥ aTOMOB Tellns
He U3MEHUJIUCH.

B) CpenuexBanparndHas CKOPOCTb aroMa aproHa ¥ CpeJHeKBafpaTHIHasd CKOPOCTh aToMa
reJIus He U3MEHUINCh.

I') CpenHerBaspaTudHas CKOPOCTh aTOMa aproHa M CPeJHEeKBafpaTHYHasd CKOPOCTh aToMa
renus yBeIWduiIuch B 1,5 pasa.

1 A 2) B) 3) B) 49D

Ha pucynke mokasan rpadgur 3aBUCUMOCTH o0beMa V maeanbHOro I

rasa oT ero abCOIOTHOU TeMmeparypbl T' B MMKIMYECKOM IIPOIIECCe 3
1-2-3-4. B kakom u3 cocroaumii (1, 2, 3 wiu 4) nasienue raza ObLIO 5
MeHbIe?
1 4
0 T
11 2) 2 3) 3 4) 4

B HeK0TOpPOM IpoIecce ¥ JaBICHHe, U 00beM HIeaIbHOIO rasa Bce BPeMsa YMeHbIIAINCh. 1'a3 B
5TOM IpoIecce

1) mosywan remnory
2) oTHABAJ TEILTOTY
3) He 0OMEHHUBAJICA TEIIOTOH C OKPY:KAIOIIUMH TeIaMHi

4) MoOT Kak II0Jy4aTh, TAK U OTAABATD TEILJIOTY

© MHUOO, 2010 .
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W jeanbHbIH OJHOATOMHBIH Ta3 Iepenres U3 cocToaaua 1 B cocroanue 3. Kak msmenunach mpu

9TOM ero BHyTPEHHSS SHeprus?

poamA 2

1) yBenuummach
2) ymeHbIIHIACH
3) He mameHMIACH

4) OMTHO3HAYHO OTBETUTH HEIb3d

KIIJI wupeansHOM TeruioBod Mammmubl paBeH 60%. Temmepartypy Tena, HCIIOIB3YIOLIErOCH
TEIJIOBOM MAaIUWHOM B KadecTBe xonomuibHuka, ymenbwmnan Ha 20 K. Kak u Ha croIbKO
HY’KHO W3MEHHUTH TeMIIepaTypy Teja, HCIOIB3YIOUIEr0oCs TEIJIOBOM MAIIWHOM B KadecTBe
Harpesaress, 1A Toro, urobsl KITII ocramcs npexaum?

1) yBenuuuts Ha 50 K
2) ymensiuts Ha 50 K
3) yeemuunts Ha 20 K

4) ymenbiuTs Ha 20 K

B Bepmmnuax 1 u 2 kBagpara HAXOAATCI OJUHAKOBBIE MOJIOKHUTENbHBIE +C A +Q
TOYeyHble 3apAnbl +@), a B BepmmHAX 3 u 4 - OXUHAKOBBHIE 1 2
oTpHUIAaTeIbHbIe TOYEUHbIE 3apaabl —q. Touka A — cepenuna CTOpOHBL 1-
2. Kyma wamnpaBmeH B Touke A  BEKTODP  HAIPSKEHHOCTH
3JIEKTPOCTATHIECKOTO IO, CO3LAaBAEMOT0 3apafaMu’?

=4 =g
1) or Touku 1 & Touke 2 (—)
2) ot Touku 2 K Touke 1 (<)
3) mepnengukynaspHo nuHuM 1-2 BBEpX (1)

4) mepueHAUKyAAPHO JuHUKA 1-2 BHEU3 (|)

© MHOO, 2010 1.
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Ha pucyHke mpencraBieHa diIeKTpHYecKas Iellb. AMIIEpMeTp, BOABTMETP U Oarapeiika —
uneanbHele. Kakoe HamnpsiKeHHe IIOKajKeT BOIBTMETP, €CIH IE€PEKTIOYHTb ero KOHTaKT,
obo3HaveHHbI OykBo#t K, u3 Toukm 2 B Touky 3 wnenu? Komrtakr BombrMerpa,
TIPUCOEAUHEHHBIH K TOUKe 1 I[elln, 0CTaeTcd Ha CBOEM MecCTe.

2 3 Om

1B 2) 3B 3) 5B 4) 6B

Ilo pnuHHOMY HpPAMOMY IIPOBOAY TeYET MOCTOAHHBIN TOK I. Pamom c
IPOBOJOM ITOKOMTCA IPAMOYIOJAbHAS pPaMKa, W3TOTOBIEHHAA U3
TOHKOH MEXHOM IIPOBOJIOKH, PACIIOJIOKEHHAS TaK, KaK [IOKA3aHO Ha h
pucyuke. Eciu Hauats ABUrath paMKy B HAIPABIEHUH, TOKA3aHHOM
6OJIBIIION YePHOM CTPENIKOM, TO

1) B pamxke Oyzer Tedb SIEKTPHIECKUH TOK, HAIIPABIEHHBIH I10 YACOBOH CTPEJIKe
2) B pamke Gymer Tedsb SIEKTPHIECKUHN TOK, HAIIPABIEHHBIN IIPOTHE YACOBOH CTPEIKH

3) B paMKe 6y11eT Te4Yb BJIeKTpI/I‘IeCKI/Iﬁ TOK, HaIIpaBJIeHHe KOTOpPOro IpeacKasaThb
HEBO3MOXKHO

4) B pamke He GyJeT TeYb SIEKTPUIECKUH TOK

Ha pucyuke cxematudeckn usobpaxen tpaucpopmarop. K konraxram 1 u 2 ero mepBUYHOMK
00MOTKM 1 IOAKIIOUEH HCTOYHUK II€PEMEHHOI0 TapMOHUYECKOr0 HAIPIKEHUA C aMILUIUTYIOU
180 B. AMmiuryma mepeMeHHOr0 TapMOHWYECKOTO HAUpPSIKeHHd Ha KOHTakTax 3 u 4
BTOPUYIHOH 06MOTKHI

V///11/4
1111

1) 6Goxpiie 180 B
2) mensme 180 B
3) pasua 180 B
4) pasua 0 B

© MHUOO, 2010 .
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Yepes  TeNecKoml — pacCMaTPHUBAIOT  YAATEHHYI0  3Be3my. L

Hcnyckaemble 3Be3Z0i CBETOBBIE JIydM MOMKHO CUYMTATH
napajuieJlbHbIMU W UAYIIUMU IIOA MaJIbIM YIJIOM K OHTH‘{eCROﬁ
ocu obbekruBa (O TeNECKONa, KAK IOKA3aHO HA PHUCYHKe. B
KayecTBe 00BEKTHBA HCITOJIb3yeTCs IIUHHO(OKY CHAS
cobuparomas auH3a. M3obpaxeHue, maBaeMoe B 9TOM Clydae —
00BEKTUBOM, SIBJIAETCA

e T

ovw
1) ,Z[eﬁCTBI/ITeJIBHBIM U HaXOOHUTCA 11epen Cl)OKaJIBHOﬁ IJI0CKOCTBI0 F' muH3BI

~y

2) MHHMBIM ¥ HaXOAWUTCS B (DOKATBHOM IIOCKOCTH F' rH3bI
3) melCTBUTENbHBIM U HAXOIUTCI B (POKAIBHOM ILIOCKOCTH F' THH3BI

4) MHUMBIM K HAXOAUTCA 32 (POKATBHOM ILIIOCKOCTHIO F' IMH3bI

Ilpu mpoOXOMKIEHUM CONHEYHOTO CBETa Yepe3 CTEKIAHHYI0 IMPHU3MY CBET PACKIAIbIBAETCA B
PafyAKHBIHA CIIEKTP. TO O0BICHAETCS

1) audparumeii cBeTa Ha 3aHEH IPAHU IPU3MBL
2) muTepdepeHnreil CBeTa, OTPAKEHHOTO OT PA3SHbIX TPAHEH IPU3MBbI
3) nmucmepcueil cBera — IIPY €ro IPOXOXKIEHUN Yepe3 CTEKII0

4) dOKyCUPOBKOIi CBETA IIPU €T0 IMPOXOKIECHUH Yepe3 CTEeKITHHY0 IIPUSMY

IIpoTon, mBHKyIIMiicA IPAMOTMHEHHO C IIOCTOAHHOH CKOPOCTBIO, BIETaeT B OJHOPOXHOE
TIOCTOAHHOEe MAarHUTHOE Ioje ¢ uHAyknued 6,5 Ti u HaunHaeT ABUraThCA IO OKPY:KHOCTH.
IIpu 5TOM BEKTOP CKOPOCTH IIPOTOHA IEPIEHIUKYIAPEeH BeKTOPy MHAYKIINYA MArHUTHOTO 0.
Uemy paBHA 4acToTa O6DPAIEHHA IPOTOHA 110 STOH OKDYKHOCTH?

1) ~10° 'y 2) ~10° I 3) ~10° Ty 4) 2103 Ty
HNvoynsc  ¢oToHa Buammoro csBera paBeH 1,5 - 10727 Kr-m/c, a wuMmoyasc (oToHa
3JIEKTPOMAarHUTHOTO M3JIydeHHs PaguOCTaHIMU paBeH 7,5 - 1032 kr - m/c. Kak u BO CKOIBKO

pas orauuaerca SHeprus (POTOHA BHIUMOTO CBeTa OT SHEPrHH (POTOHA HBIYyYEHU
PaNOCTAHIIAN?

1) Goxbme B 20000 pas
2) mensire B 200000 pas
3) Gomwmre B 2000 pas

4) OHepruu CbOTOHOB BHUAUMOTO CBEeTa U U3JIyYCHU PaJUOCTAHIIUYU OAUHAKOBBI

B TepmosmepHO# peakiuy y4acTBYIOT ABa AApa AeHTepHs %H. B pesynbrare aroit peaxiuu
00pasyioTcsi HEUTPOH U

1) Tpu aagpa Bomopoza }H
2) aapo renus %He
3) aapo TputHus ? H

4) aapo renus gHe

© MHOO, 2010 1.
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B npobupke Haxoxgares 8 - 10'8 Afep paJuoaKTUBHOTO rasa pajoHa 28260Rn. IIpu mabrrogennn

3a €ro paJiiOaKTUBHBIM PACIAIOM IIOIy4eHa 3aBUCUMOCTD urciaa N ellle He PACIaBIINXCS AAep
OT BpeMeHH {. OJTa 3aBHCHUMOCTb OQopMiIeHa B BHAe Tabmuibl. UeMy paBeH IIEPHOL

Tosypacmnazia pagoHa 28260Rn?

tc 0 14 | 28 | 42 | 56 | 70 | 84
N, 10'3 8,00 | 6,73 | 5,66 | 4,76 | 4,00 | 3,36 | 2,83
1) =14 ¢ 2) 42 ¢ 3) =56 ¢ 4) =84 ¢

- I[JIHHa BOJIHBI ne Bpoitna gacruus: 1 pasua 0,72 uam. Kunerwdeckas sHeprus dactuibl 2
pasHa 0, 85 - 107! ,H?K OGe wacTHIBI ABHKYTCA C OOUHAKOBBIMH ckopocTsamu 1000 km/c. ¥
KaKOH 4acTHUIlbl Macca MeHbIIe?
1) y gacruisr 2

2) ygacrumsr 1
3) Mmacchl yactur; 1 ¥ 2 ofUHAKOBBI

4) COOTHOIIIEHWEe MEeXIy MaccaMu YaCTHUIL lu2 YCTaHOBUTH HEBO3SMOXKHO

- I[Jm u3MepeHus Ko3(pdHUIHeHTa TPEHNA CKOJIBKEHHUI METAINIeCKOro GPycKa O JAepeBO ero
TIOMEeIIAI0T Ha JePeBAHHYI0 HAKJIOHHYIO IIOCKOCTH, M3TOTOBJIEHHYIO M3 COCHOBBIX [OCOK, U
[IOCTEIIEHHO YBEJIWYHBAIOT yroj €e HAKJIOHA [0 TeX II0p, IOKa OpycoK He HauuHAeT
COCKa/Ib3bIBATh BHH3. DbuIA BBIIBHHYTA THUIOTE3d, YTO KOI(MP(MUIIMEHT TPEHUS CKOIBKEHUS
3aBUCUT OT MaTepuajga Opycka, HO He 3aBHCHT OT Macchl Opycka. Jiasa mpoBepku 3TOM
THIOTE3bI OBLTH IIPOBENEHBI ONBITHI C AByMs OpyckaMu 1 ¥ 2, M3rOTOBIEHHBIMH W3 PA3HBIX
metasioB. Kakue u3 onmbITOB, CXeMbI KOTOPBIX IIPECTABIEHbI HA PUCYHKAX, HYKHO IIPOBECTH
171 IPOBEPKY TUIIOTE3BI?

® ©)
® ®
2) 3u4
3) 1u4

4) Bce 4eTbIpe OmIbITA

1) 1u2

© MHUOO, 2010 .
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Ha rpadwuxe npeacraBieH SKCIePHMEHTAIBHO IOIYYEHHBIH rpauK 3aBUCUMOCTHA MOIHOCTH

P nocrosarHOrO TOKa, TEKyIEro 4yepes3 pe3uCTOpP, OT KBajApara Hanps:keHHs Ha HeM U 2,

IlorpemtnocTs M3MepeHHUs HANPSKEHWA OYEHb Mala, & IOTPEIHOCTh U3MEPEHUT MOIHOCTU
cocrasiser AP = 10,2 Br. Yemy npumMepHO paBHO COIIPOTHBIEHHE pe3ucropa?

P, BT

8

>

0 2 4 6 8 10 12 14 16 18U B
1) 0,5 Om 2) 1 0m 3) 1,5 Om 4) 2 Om

Yacts 2

Omeemom kK kamcdomy u3 3adanuii Bl - B2 6ydem wnexomopas nocaiedoeamenbHoCmb
yugp. Omy nocaedosamenvHocmsv Hado 3anucamdvb 6 6.1aHK omeemos Ne 1 cnpaea om
HOMepa coomeemcemeylouezo 3a0anus 6e3 npo6eos u KaKux-1ubo cumeo 1086 HALUHAS C
nepeoii kaemouxu. Kasrwedyio yugpy nuwmume e omdenvHoii Kaiemouke 6 cOomeemcmeuu ¢
npueedeHHbIMU 6 O1aHKe 00pa3yamu.

B 3akpbITOM TEILIOM30JMPOBAHHOM COCyZe ITOJ] IOPIIHEM, KOTOPBIA MOKET IBHUTAThCA 0e3
TPEeHHs, HAXOJUTCA HEM3MEHHOe KOJIUIECTBO UAEeaIbHOro rasa. JlBuras mopiieHsb, 00beM rasa
YMEHBIIWIN B HECKOAbKO pa3. Kak B pesymbrare sTOro mporecca M3MEHATCA CIELyIoIue
dusHYecKre BeIMYNHEI, IIePeYrCIeHHbIe B IIEPBOM CTOI0Ie?

PUSUYECKHUE BEJINYNHBI HNX USMEHEHHWUE

A) nasnenwe rasa 1) ysemwmuwurca

B) Temneparypa rasa 2) yMeHBIIUTCS

B) BuyTpenuss smeprus rasa 3) He M3MEHHUTCI

A B B
OTtser: . T

© MHOO, 2010 1.
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YcraHOBHUTE COOTBETCTBHE MEKAY (PH3UUYECKMMU SABIEHUSMHU U YCTPOMCTBAMH, B KOTOPBIX
HCITOJIb3YIOTCS WK HAOIIOAAIOTCS OTH IBJICHU (IJI KaXI0T0 (PU3HIECKOTO ABICHUA YKAKATE
OJIH COOTBETCTBYIOIIUI HOMEP YCTPOMCTBA).

PUSNYECKOE ABJIEHUE YCTPOMCTBO

A) wusnyueHue pagroBOIH 1) nuHaAMHK

B) pesonanc

2) mpoBOJI ¢ TIEPEMEHHBIM TOKOM BBICOKON YACTOTHI
3) mukpodon

4) paguoNIpHEMHUK

Omeemom K Kascdomy u3 3adanuii B3 - B5 6ydem nexomopoe wucao. 3mo wucao Hado
3anucamev 6 6aank omeemoe Ne 1 cnpaea om Homepa coomeemcmeyruiezo 3a0aHUA
HauuHas ¢ nepeoti Kaemouku. Kaoswcdorii cumeon (yugppy, 3ansamyio, 3Hax munyc)
nuwume 6 o0mdenbHOlL K/aemouKe 6 COOmeemcmeuu ¢ npueedeHHbIMU 6 OaaHKe
oopasyamu. EQunuyel pusuueckux eeauun nucamso He HydCHO.

Bpycok cockanb3piBaer 1m0 HAKIOHHOM IUIOCKOCTH C HEKOTOPOH BBICOTBL. YTOJI HAKIOHA
mnockoctu paseH 30°. K MomeHTy, KOrna 6pycoK JOCTUT OCHOBAHUSA HAKIOHHOH IIJIOCKOCTH, H3-
3a IeMCTBUA CHJIBI TPEHHS CKOJBXKEHHS BBIIEIUIOCH KOiamdecTBo TemnorTel 1,2 [I:x. Kakoe
KOJIMYECTBO TEIUIOTHI BBIJEIUTCS IIPH COCKAIb3BIBAHUU OPYCKA € TOM K€ BBICOTBI, €CIH YIOIl
HaKJIOHA IUIOCKOCTHU yBeauduTh 10 60°? Oreer BhIpasute B J[K.

Otser:

B mycroit amoMunmeBBIi KamopumeTp Maccoit 1 Kr, Harperbid mo Temmeparypsl +50 °C,
KJIaayT Kycok nbaa, umemonui temneparypy —50 °C. Ilpu Kakoii MakCHMAalbHOU Macce JIbaa
Iocjie yCTAHOBJIEHWA TEIJIOBOTO PABHOBECHUS BECh Jel B KaJlOpHUMeTpe OKayKeTCsd
pacmiasnenabiM? Kamopumerp u ero comep:xuMoe OOMEHHBAIOTCH TEILIOTOM TOJIBKO IPYT C
npyrom. OTBer BhIpasuTe B KMJIOIPAMMAaX, OKPYTIJINB 0 AECATHIX TOJEH.

OTtser:

Ha ropusonTambHOM crose 3akperuieHbl Ha paccrogHuu L = 20 cm
IPyT OT IpyTra [ABa NapajllejbHBIX METALIMYECKHX penbca. K mx

JIEBBIM KOHIIaM IIOZICOeJUHEH HUCTOYHUK IIOCTOAHHOTIO @ B—
Hanpskenus ¢ = 12 B. Ilo pexbcaM JBHramoT BIEBO C IIOCTOSHHOM 5__ V
CKOPOCTBIO V=5wmM/c TOHKyWO IPOBOAAILYI0  IEPEMBIMKY T L

conporusienueM R = 13 OMm Tak, Kak IOKa3aHO HA pUCyHKe. Bes
CcHUCTeMa HAaXOJUTCI B TOCTOSHHOM OJHOPOJHOM BEPTHKAIHHOM R
MarHuTHOM Tmosie c¢ wuHAyknumed B =1Ta. Kakaa Ttemnosas
MOIIHOCTh BBIZIENIAeTCS B IIepeMbldKe IIpU IPOTEeKaHHH B HeH
anexTpudeckoro Toka? ConpoTHBIEHHEM PebCOB U UCTOYHUKA IpeHebpedb. OTBET BhIpasuTe
B Br.

OTtser:

© MHUOO, 2010 .




Dusura. 11 knacc. Bapuaut No 2 13

Yacrs 3

3adanus C1 - C6 npedcmasasom co6oii 3a0avu, noaHoe peuieHue Komopwvlx Heo6xo0umo
3anucamv 6 O6aanke omeemosé Ne 2. Pexomendyemcsa npoeecmu npedeapumebHoe
pewenue na ueprosuke. IIpu ogpopmaenuu pewenus 6 6aanre omeemos Ne 2 sanuwume
cravaaa Homep 3adanus (C1 u m. 0.), a saamem pewernue coomeemcmayrueil 3a0a4u.

3akppiTas 6aHKa ¢ HEOOIBIIMM KOJMYECTBOM BOABI CHAOKEHA

TOHKOM TOPH3OHTAJIBHOM TPYOKOM [ BbIXOAa Mapa. baHka
[OMeleHa Ha TeNeKKy, KOTopas KaTaeTcsi ¢ MaJbIM TPEHHeM II0 =
TOPUBOHTAIBHBIM penbcaM. Ilox HenmogBUKHON BHAYAIE TEIeKKON - ——
CTOMT rasoBas rOpeiKa, KOoTopas MOXeT HarpeBaTh 0aHKy (cM. Y
PHCYHOK).

Onumwure mnpormecchl IIPEeBpALIEHUT SHEPTUH, KOTopble OyIyT

[IPOUCXOAUTh B TAHHOH CHCTEME IIOCHIE 3aJKUTAHWA TOPENKH II0[

6aHKOM, a TaKKe IPUYMHEI U XapakTep ABUKeHUA OaHKH.

ra3
-—

Ha rmamkoii ropu3oHTAIBbHOM IIOCKOCTH CTOHT IJIagKas TOpKa
BoIcOTON H =24 cM u Maccoit M = 1 kr, a Ha ee BepIIHHE JEKUT
Hebombinaa 1maitba macco m =200r (cm. pucyHok). Ilocie

JIETKOTO TONYKA I[IAW0a COCKAIB3BIBAET C TOPKH MU JBIKETCS
HEepIeHUKYIIPHO CTEeHKe, 3aKpeIUIEHHOM B BePTHKAILHOM

monokeHuu Ha 1wiockocTH. C Kakod CKopocThio V  miamba
NPUOIUKAETCA K CTEHKE 110 IUIOCKOCTH?

WpeanpHas TermioBas MalldHA HCIOJIb3yeT B KadyecTBe HArpeBareis U XOJOAMIbHUKA IBA
GoJIBIINX pe3epByapa: OQWH — ¢ BOASHBIM IIapoM npH Temmeparype 4 = 100°C, a apyro# — co
apgoM mnpm Temmeparype £ = 0°C. Croycrs HekoTopoe BpeMms Iocie Hadana ee pabOTHI
BBIACHUJIOCH, YTO B XOJIOJHOM pe3epByape pacIIaBHJIAch Macca JIbJa, paBHad m, = 0,51 kr.
Kakas macca m; mapa Ipu 5TOM CKOHIEHCHPOBAJach B ropsieM pesepByape? Temmoo6merom
pesepByapoB C OKpyKamIneidl cpermod MoxHO mnpeneOpeub. OTBer BhIpaswre B rpaMMmax,
OKDYIVIUB JI0 LEJIBIX.

B cxeme, nzobpaskeHHOH HA PUCYHKE, ITOCIe HepeKIodenns Kiroda K
0Ka3aJI0Ch, YTO TEIUIOBAs MOIIHOCTh, BBIAENAIONIASACT HA PE3UCTOPE
conporuBieHueM R, =200M, paBHa TOH, YTO BBHIENANACh Ha

pesucrope comporueieHHeM Rj =50M 10 NepeKIOYEHHS KIO4a. .

quy PaBHO BHYTPEHHEE COIIPOTUBJIEHUE /' UCTOYHUKA ToKa?

Karymxka, comepsamas HECKOIBKO BHUTKOB IIPOBOJA, PE3UCTOP M KOHAEHCATOP EMKOCTHIO
C=10Mk® coemwHEHBI IIOCAEHOBATENBHO K O0O0Pa3ylOT 3aMKHYTYI Ielb. B HEKOTOphIi
MOMEHT BpPEMEHH BKJIIOYAI0T BHEIIHee MArHUTHOE II0Jie, W IIOTOK MArHUTHOH WHAYKIUU D
4yepes BUTKH KATYIIKA HAYMHAET YBeIUIUBATHCA C TEYEHHEM BpeMeHH ¢ Mo 3akoHy @ = af, rae
o = 1072 B6/c. Kaxoii o Bemmanne 3apal ¢ yCTAHOBUTCA Ha IIACTHHAX KOHIEHCATOPa CILyCTA

IOCTAaTOYHO [JWTEThHOE BpeMsa IMociae Hadana mpomecca? WHIYKTHBHOCTBIO KATYIIKH
npesedpeysb.

Ilpy miauTensHOM OCBEINEHHH MOHOXPOMATHYECKHM CBETOM C ANMHOM BomHBL A =450HM
He3apAKeHHOTO0 MeTAIITMIecKOro IapHKa, HAXOAAIIerocad B BakKyyMe, BBIACHHJIOCH, YTO
MIOTEeHIMAJ IIapHKa AOCTHT BeamduHbl ¢ = 0,95 B, mocne dero mepecram Bospacrarb. Uemy

paBHa paboTa BBIXOAA 3JIEKTPOHOB M3 Merasuia mapuka? Orser Bhipasure B 9B u oxpyriure
10 IeCATHIX TOJIEH.

© MHOO, 2010 1.
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anTepnu OII€HUBAHHU A 3a,7:[aHui71 [ pa3BépHyTI:IM OTBETOM

3akpbiTasi 6aHKa C HEOOIBIINM KOJMYECTBOM BOJABI CHAOMKeHA
TOHKOH TOpHM30HTATBHOH TPyOKOH 1 BbIXOga mapa. Danka
TOMeIlleHa Ha TeJeKKY, KOTopas Karaercsi ¢ MajabIM TPEHHEM II0
TOPUB0HTAIBHBIM peibcaM. Ilo HemoABMKHOM BHAYATE TEIeKKON

ALl .

®Dusuka. 11 knace. Bapuaut No 1-2 2

CTOMT rasoBasf rOpelKa, KOTOpasd MOXeT HarpeBaTh OaHKy (cM.
PHCYHOK).

Onumkre mpomecchl INpeBPAIeHHs SHEPruy, KOTOpble OyxyT
[IPOMCXOAXTH B JAHHOH CHCTEME II0C/e 3aKUTaHUA TOPENKH IIOf
0aHKO, a TaxKe IPUINHEI ¥ XapaKTep JABUKEHUI OaHKH.

13

IIpencraBnens! 3anucu, COOTBETCTBYIOIIHE OMHOMY W3 CIEAYIONIUX CILyIaeB: 1
— NPUBENEHBI PACCYKIEHWs C yKasaHWeM Ha (hU3WJYECKHe SBJICHWS W 3aKOHBI, HO JaH
HEeBEPHBIN UIH HEIOJIHBIH OTBET;

nJiaIn
— NpPUBEJIEHBI PACCYKIEHUA C YKA3aHHeM Ha (PH3WYECKHe ABJIEHHUS U 3aKOHBI, HO OTBET He
AaH;

nJjin
— MpPeJICTaBJIeH TOAbKO IPABHIbHBIN 0TBET 63 060CHOBAHUI.
Bce cmyuam pemeHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM  KPUTEPUIM 0

BBICTABJIEHHA OLEeHOK B 1, 2, 3 Oamma (Wcmoib3oBaHHE HEIPUMEHHMOTO 3aKOHA,
PpasposHeHHbIe 3aIUCH U T. II.).

O6pasen BO3SMOKHOIO PelIeHu A

B coorBercTBUM ¢ 3aKOHOM COXpaHEeHUsd U U3MEHEHHUS 9HEPIruu OHEPrus He MOXKEeT ucdye3aTb, a
MOJKET JIUIIb IPe00pPasoBbIBATHCA U3 OMHOTO BUA B APYTOMH.

Ilocne samuranua TOpeIKM XHMHWYecKasd OHEPIUA PpEeakIMH TOPeHWs IIPeBpaIfaeTcs BO
BHYTPEHHIOIO SHEPTHI0 HAarPeThIX IIPOAYKTOB FOPEHUT, KOTOPbIe PACIIUPIIOTCA U IIOJHUMAIOTCA BBEPX
(u3-3a melCcTByIOmeH Ha HUX BHITAIKHUBAIONUIEH CHIBI ApXuMena cO CTOPOHBI 60jiee XOJOZHOTO
OKpYysKaloIllero Bo3xgyxa). 'opadme rassl 00TeKaloT GaHKy M 3a CYET TEILUIONPOBOJHOCTH HATPEBAIOT
6aHKy, BOAY U BO34yX B HeH. T‘IaCTI) TeIJIOTHI IIPHU 9TOM TPaATUTCA Ha UCIIapeHue DKHJIKOﬁ BOJBI B 6aHKe
U IIpeBpaIiaeTcd BO BHYTPEHHIO YHEPIHIO IIapa.

HpH TIOBBIIIEHUHN TeMIIepaTyphl JaBJeHHWe BO3AyXa U HACBIIIEHHBIX IIapOB BOALI B 6aHI{e pacrer,
CTAHOBWTCA BBILIE [ABJIEHUS OKDY)KaioIled ee arMocepbl, W M3 TPYyOKM HAYMHAET BBIXOJUTH C
HEKOTOPOH CKOPOCTHIO, 3aBHUCAIIEH OT MOIIHOCTH TOPEJIKH, CMeCh BO3[yXa W HApOB BOABL Takum
0o0pasoM, TeIIoBas SHEPIUs TOPEJIKH B pesyiIbTaTe Ipeo0pasyerci B KMHETHYECKYI0 SHEPTHIO CTPYH
mapa ¥ BO3[LyXa, BBIXOAALIEH 13 GAHKH Yepe3 FOPU30HTAIBHYIO TPYOKY.

Jra crpys obragaer He TOIBKO KWHETHYECKOM SHEPIHed, HO W HMIIYJIbCOM, YTO BBI3HIBAET
MOSIBJIEHHE PeaKTUBHOM CUJIBI, JeHCTBYIONEeH Ha TelekKy ¢ 6ankoii. [lox qeificTBreM 5TOM peakTUBHON
CHJIBI IIPYU MaJIOM TPEHHH TellelKKa PasTOHUTCA U IIOeeT IO PelbcaM B IIPaBYIO CTOPOHY OT T'OPENKH,
Tak 4TO OaHKA IepecraHeT HarpeBarbcd. [Ipm sTOM KUHeTWdYecKas SHEPIUA CTPyH OymeT
Ipeo6Pa30BBIBATHCA B KHHETHUECKYIO SHEPTHIO TeJIEKKH U YACTUYHO — B TEIIIOTY (M3-3a JeHCTBYIOUIEH
Ha TeNexKy cuiabl TpeHud). Horma 6aHka, IepecraBIiasg HarpeBaThCd TOPEIKOH, OCTBIHET, TO
HucnapeHue BOJBI IPEKPATUTCHA, PEAKTUBHAA CHJIA IIPOIa/ieT W KMHETUYEeCKasd SHEePTud TeJIeKKH M3-3a
EeHCTBUA CHJIbI TPeHHUsI OyqeT ITOCTEIIeHHO IPeBpallaThcsi B TEILUIOTY. B pesyibrare TeilexKa BCKOpe
OCTaHOBHTCH.

Ha rnamkoii ropu3oHTanbHOH IITIOCKOCTH CTOHMT IJIagKasg TOpKa
BeIcOTON H =24 cM u Maccoit M = 1 kI, a Ha ee BepIINHE JIEKHUT

Hebombinaa 1aiba maccoir m =200r (cm. pucyHok). Ilocie

JIETKOTO TOJNYKA IIaiba COCKANb3bIBAET C TOPKH H [OBHIKETCA
IIepIIeHJUKYJ/ISIPHO CTEeHKe, SaerHJIeHHOfI B BE€PTHKAJIbHOM

monoxenuu Ha 1iaockoctu. C  Kakoi CKOPOCTBIO V maba
HpI/I6JII/DKaeTCH K CTEHKE IT0 IIOCKOCTH?

OGpaser; BO3MOKHOIO pelIeHus

an’repnn OII€HKH BBIIIO/IHECHUA 3aJaHUA Bannsr

IIpuBeneHo momHOe IpaBUIBHOE peIlleHHe, BRIOYAIOIee NPABUIBHBIA OTBET (B TAHHOM 3
cllydae — OnucaHUe NPoyeccos8 NPeepaujeHus dHepzul U Xapaxmepa 08uiceHus OGHKW), U
IAHO IIOJIHOE BEPHOEe OOBSICHEHWe MPUYMH HAOIAaeMbIX 3((EeKTOB €O CCHUIKOH Ha
Heo0Xo[uMbIe (PU3MYECKHE 3aKOHBI U IBJICHUS (B JAHHOM CIy4ae — HQ 3AKOH COXPAHEHUS U
npespalyerus dHePIUl, HA A6ACHUA MenaonposodHOCMU U Napoodpa30eaHUs, HA 3Q4KOH
COXPAHEHUS UMTYAbCA KAK HA NPUYUKY 603HUKHOBCHUS PEAKIMUBHOLL CUbL).

HOCKOJIBKy TPpeHus HEeT, TO B IIponecCe ABUKEHUS CHCTEeMbl BBIIIOJHAITCA 3aKOHBI COXPaHEHUI
MeXaHUYeCKOH OHepruu ©u IIPOEKIUH HMIIyJIbCa Ha TOPH30OHTAJBHOE HaIlIpaBJIEHHUE. ITocne
COCKAJIb3bIBAHUS IIAWOBI C TOpPKH, O4Y€BUIHO, maunba 6yneT IBUTATHCA C IIOCTOAHHON CKOPOCTBIO IIO

[TIAKOM IJIOCKOCTH BIIPABO, a caMa ropka — BaeBo. O6o3Hauas yepes V' vV MOIYJIH CKOPOCTEH TOPKH U
1ai0bl, UIMEeM:

MV =mv,
2 2
mgH = MV 4 my ’
2 2
OTKyJa
2gH 2-10-0,24

= =2wm/c.
L+(m/M) 1+(0,2/1)

Jlomyckaercst peleHue «Io 4acTsaM» (C IPOMEKYTOYHBIMU BHIYUCIEHUIMU).

IIpuBeneHo pelnenre u JaH BEPHBIM OTBET, HO MIMEETCS OIUH U3 CIEAYIOIIUX HEOCTATKOB: 2
— B OOBSICHEHHWH COMAEPIKATCI JIHIIb OOI[ue pacCykAeHHs 0e3 MPUBI3KH K KOHKPETHOH
CHUTyaluy 3aa4H, XOTs YKAa3aHbI BCe He0OX0AUMble (DU3UIECKUe SBICHUS U 3aKOHbL;

njimn
— paccymeHWs, IPUBOAALIYE K OTBETY, IIPEJCTABJIEHbI HE B IIOJIHOM OOBEMEe WX B HUX
coJiep:KaTcH JIOTHIECKHe HeJJ04eThl;

nin
— HEeMOCTATOYHO IIOJHO ONKCAHBI CYIECTBEHHBIE YePThI (PH3UUECKUX SIBICHUMN, MOHUMAHUE
KOTOPBIX HEOOXOAUMO IS IIOJIHOTO IPABMJILHOIO PEIIEeHUS.

2gH
OtBer: v = &7 2 Mm/c.
1+(m/M)
KpuTepunu oieHKH BBHITIOTHEHHU 3aTaHA Banasx
IIpuBemeHo moaHOE MPABUIBLHOE PEIlleHHe, BKIYAIOIlee CIeAyolHe 2JIeMEeHThI: 3

— BEPHO 3aIUCAHBI (DOPMYJIBI, BEIPAKAIINE (PH3NUIECKHEe 3aKOHBI, IPUMEHEeHIe KOTOPBIX|
HeoOXOMMO /I PEIleHUs 3aJa4¥ BBHIOPAHHBIM CIIOCO00M (B TAHHOM DPELIEHUU — 3aKOHbL
COXPAHEHUS NPOCKYUL UMNYAbCA U MEXQHUYECKOU SHEPZUL NPU COCKAIb3bLEAHUL Ualibbl ¢
20pKU);

— IPOBeIeHbI HeOOXOAMMbIe MaTEMaTHIYECKHe IPeoOPa3oBaHuUsA ¥ PacyeThbl, IPUBOIAIINE K
PABUJIBHOMY YHCJIOBOMY OTBETY, U IIPEJCTABJIEH OTBET.

© MHOO, 2010 r.
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Dusuka. 11 knace. Bapuant N 1-2 3
IIpencrasieno NpaBUILHOE pPEIIEHHE TOJABKO B 0O0I[EeM Bue, 03 KaKUX-THOO YHMCIOBBIX 2
pacueTos;

nJin

PABWJIBHO 3aMKCAHbI HEOOXONMMBIE (POPMyYJIbI, 3amWCaH MPABWILHBIA OTBET, HO He
IIpe/ICTaBIeHbI IPE0bPa30BaHs, IIPUBO/AIINE K OTBETY;

NI
B MaTeMaTH4eCKHX IIPeoOpasoBaHHUAX WM BBMUHCIEHHUAX [IOIyIleHa OIIuOKa, KoTopas
IpuBena K HEBEPHOMY OTBETY.

IIpuBeneHo morHOE MPABUWILHOE PEIIEHNE, BKIIOYAIOIIEE CIELYIOIIHNEe 3JIEMEHTHI: 3
— BEPHO 3aIUCaHbl (POPMYJIBI, BBIPAKAOIINE (PU3NUECKHe 3aKOHBI, HOPUMEHEeHHWe
KOTODPBIX HEOOXOAWMMO /JIi PEIleHUs 3aJa4l BBIOPAHHBIM CIIOCOO0M (B JAHHOM PEIIEHUH —

svipascenue Ons KIIJ] udeanvroii mensnosoli mawundvt u popmyavt 048 Koauwecms
menaiomel NPU NAABAEHUU U UCNAPEHUL OnpedeseHHbLX MACC 800bL);

— TIpoBeeHB HEOOXOAMMEBIE MaTeMaTWdecKwe I[peo0pasoBaHUsf ¥ PACYeTHI,
NPUBOLAIIYE K I[IPABIJIBHOMY YHCIOBOMY OTBETY, M IIpeAcTaBieH oreer. llpum srom
JIOILyCKAeTCsL PEelleHHe «II0 YacTaM» (€ IPOMEeKyTOUHBIMU BbIYUCICHUIMH).

B pewenuu comepsurcs ommOKa B HEOOXONMMEBIX MATEMATHYECKUX IPeo0pasoBaHUAX U 1
OTCYTCTBYIOT KAKHE-JI100 YHUCIOBBIE PACYETHI;

nin .
3amuCcaHbl Bce MCXOMHBbIE (hOpMYJIbI, Heobxoaumble My peurenus saxaguu, Ho 8 OJHOU us
HUX JIOIyIIleHa OIIHOKa;

nJIin
OTCYTCTBYeT OJHa U3 (DOPMYJ, HeOOXOJUMBIX [/ PEIIeHNs 3aIa4H.
Bce cayuam perieHusi, KOTOpble He COOTBETCTBYIOT BBINIEYKA3aHHBIM  KPUTEPUAM 0

BBICTABJIEHHUS OLIEHOK B 1, 2, 3 Oayuia (MCIOAb30BaHUE HEIIPUMEHUMOTO 3aKOHA, OTCyTCTBHE
60J1ee 0JJHOT0 MCXOIHOTO YPABHEHUs, PA3PO3HEHHBIE 3aIUCH U T. IL.).

IIpencraBieHo ImpaBHUIBHOE peLIEHHE TOJIBKO B 00INeM BHAE, 6e3 KAKMX-THO0 YHUCIOBBIX 2
pac4eTos;

nJin
NPaBUIBHO B3aIMCAHBl HEOOXOAMMbIE (DOPMYJBI, 3amKUCAH [PABHIBHBIA OTBET, HO HE
TIpeficTaBIeHb! IPeobpasoBaHusd, IPUBOLALINE K OTBETY.

nimn
B MaTeMaTHYECKUX MPeo0pa30BAHUAX WIH BBYUCIEHUSIX MAOIYyIIeHA OLINOKA, KOTOpas
IpuBela K HEBEPHOMY OTBETY.

WpneanpHas TemsioBas MalllMHA HMCIOJIb3yeT B KAYECTBE HArpeBaTelsi W XOJIONUJIbLHHKA [Ba
GoIBIIUX pe3epByapa: OWH — ¢ BOASHBIM IapoM npu Temmeparype 4 = 100°C, a apyroi — co
abmom mpu Temmeparype 4, = 0°C. Cmycrsi HekoTopoe BpeMs Mocie Hadama ee paGoThI
BBIICHUJIOCH, YTO B XOJOAHOM pe3epByape paclllaBHIach Macca Jbja, paBHad m, = 0,51 kr.

Kaxras macca m; mapa mpu 5ToM CKOHIEHCHpOBAaTach B ropadeM pesepByape? TemnoobmerHoM

pe3epByapoB C OKpy:RawIinedl cpermoii MosxkHO IpeHeOpedb. OTBerT BhIpasure B IpaMMax,
OKDPYVIJINB [0 I[ENbIX.

B pewenunn copmepiurcs ommOKa B HEOOXOAUMBIX MATEMATHYECKHWX IIPEOOPA30BAHHUAX U 1
OTCYTCTBYIOT KAKHUE-TH00 YHUCIOBBIE PACUETHI;

nJjin .
3aIMCcaHbl BCe UCXOAHbIE hOopMyIIbl, HeoOXoquMbIe A pelnenus 3agadu, Ho B O HOU u3
HUX JOMyIIeHa OmuOKa;

nim
OTCyTCTByeT ofiHa u3 (hOpPMyJI, HEOOXOAUMBIX ISl PEIICHHs 3a1a9Ht.
Bce caysam pemeHmsa, KoTOpble HE COOTBETCTBYIOT —BBINIEYKA3aHHBIM KPUTEPUAM 0

BBICTABJ/IEHHUA OILIEHOK B 1, 2, 3 baa (McHoab30oBaHUE HEIIPUMEHNMOT0 3aKOHa, OTCyTCTBHE
bosee OJHOI'0 MCXOOHOTO YPaBHEHHUs, Pa3PO3HEHHbIE 3aIllUCH U T. IL.).

OG6pa3sen; BO3MOKHOIO PEIIEHAA

. . . T
a5t umeanbHOM TEIIOBOM MamuHbI, paboraromei no ukny Kapmo, KIIJ n = 1 — 72 =1- %, e
1 1

0, u 0, — KOIM4IeCTBA TEIIOTHI, IOIyYeHHbIe 0T 60jIee TOPAYEro Tejla U OTHaHHbIe (oee X0I0THOMY,
a T} uT, - ux abcomoTHbIe TeMneparypsl o ukate Keaspuna. Takum o6pasom,

T
0, = 7; -0, (*).

HOCKOJIBKy B pesdyabTaTe IIoABOJAa TEIVIOThI K XOJOAJHOMY pe3epByapy B HEM ILJIABUTCA Jen, a
TeMIieparypa He MeHJAeTCd, Q2 = /‘Lmz, roe A - yAeabHas TeIioTa IIaBJIeHUdA JIbaa.

B pesynprare or60pa TEIIOTHI OT TOPIYETO pe3epByapa map B HeM KOHJEHCUPYETCH, a TeMIeparypa
TaKxe He MeHAercd. [ToaTomy Q| = rm |, Te r — yaenbHAA TEIUIOTa Mapoo6pPasoBaHUA BOJBL.
IToncraBnas seipaxenus qna 0, uQ, B cooTHouIleHue (¥), HomydaeM:

T2 4+273 A4 100+273 3,3-10°

m=—--—-Mmy=——" my = . 50,51 ~0,1xr=100r.
L or HL+273 r 0+273  2,3-10
Iomyckaercs pelreHue «Imo 4acTsaM» (C MPOMEKYTOIHBIMY BHIUUCICHUAMI).
H+273 A
OrBeT: m) = ——— - — -mp = 100T.
L+273 r
Kpurepuu oieHKH BBINOJIHEHHUS 3aJaHUI Banasl

© MHOO, 2010 r.

B cxeme, nzobpaskeHHOI Ha PHCYHKe, IOCTIe MepeKIoYeHns Kioda K
OKa3aJI0Ch, YTO TEIIOBAasd MOIIHOCTh, BBIAENAION[AACA Ha PE3HUCTOpe

compoTuBieHueM R, =200M, paBHa TOH, YTO BBIJeNdnach Ha

pesucrope comporueieHHeM Ry =50M 10 NEpeKIOYEHHd KIIOYa.

Uemy paBHO BHyTPEHHEE COIIPOTUBJIEHHE /' HCTOYHHUKA TOKA?

OG6pa3sen; BO3MOKHOTO PeIIEHAA

Cormacuo 3akony J[[soyms-Jlemna, rermoBas MOIIHOCTH P, BBIAEIAINA’ICI HA PE3HCTOPe
comporuBieHreM R, paBHa NpousBefeHuI0 Hanps:xeHus U Ha HeM Ha cuily / IpOTEKAloL[ero yepes

pesucrop toka: P = Ul. ITo 3axony Oma mis yuactka uenu U = /R, a TOK B enu, cornacHo 3akony Oma
g g
i == P=I*R=| Z_| R
AnA ook nenw, paser £ =—— . Orciona [H z 2

HpI/IpaBHI/IBaﬂ SHAQYEHUsI MOIIHOCTH IIPHW PasHbIX COIIPOTUBJJIECHUAX PE3UCTOpPa, BKIIOYEHHOIO B IIEIlb,
IIoydaeM:
2 2
L [V 2
r+ R r+ R,

r=RRy =/50M-200mM = 100m.
Homyckaercs perieHne «Io 4acTsaM» (C IPOMEKYTOYHBIME BEIUUCIEHUAMH).
OtBet: r = \/R|R, = 100Mm.

OTKyJa

Rpu’repnn OII€HKH BBIIIO/JIHEHUA 3aTaHUA Bannsr

© MHOO, 2010 r.
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IIpuBeneHo moHOE MPaBWILHOE PEIIEHNE, BKIIOYAIOIIEe CIELYIOIIHEe DJIEMEHTHI: 3
— BEPHO 3aIUCAaHBl (DOPMYJIBI, BHIPAKAWINNE (PU3NUECKHe 3aKOHBI, HOpUMEHEeHHWe
KOTODPBIX HEOOXOAMMO /Il PEIleHus 3aJaud BBIOPAHHBIM CIIOCOO0M (B JAHHOM DPEIIEHUH —

saxon [Jorcoynn—/lenya, 3axonvrt Oma 0as ywacmra yenu u 045 noAHOU yenu);

— IpoBeIeHbl HeOOXOAWMBbIE MaTeMaTHdYecKue IIpeobpasoBaHWA H  pacdersl,
NPUBOAALIME K IPAaBUIBHOMY YHCIOBOMY OTBeTy, H IpefcraBieH oTBeT. llpm sTom
JIOILyCKAETCS PEIIeHNe «II0 YacTAM» (C IPOMEKYyTOUHBIMU BBINUCICHUSIMU).

IIpencraBieHo ImpaBUIBHOE peLIEHHE TOJIBKO B 00IeM BHAE, 6e3 KAKUX-THO0 YHUCIOBBIX 2
pacyeTos;

NI
NPaBWIBHO B3alMCAaHbl HEOOXOAMMbIE (DOPMYNbI, 3alKUCAH [PABHIBHBIA OTBET, HO HE
IIpefCcTaBIeHb! IPe0bpa30oBaHus, IPUBOLALINE K OTBETY;

1Z8]1%!1
B MaTeMaTHIECKNX MPeo0pa30BAHUAX WM BBYUCIEHUSIX MAOIyIIeHA OMINOKA, KOTOpas
puBela K HEBEPHOMY OTBETY.

B pemenun comepskuTcsi omuOKa B HEOOXOMUMBIX MATEMATHYECKHUX IIPE00pPA30BaHUAX H 1
OTCYTCTBYIOT KAKHE-TH00 YHUCIOBBIE PACUETHI;

nJjim .
3aIMCaHbl BCe UCXOAHbIE (hOopMyIIbl, HeoOXoquMbIe A pemnenus 3agadu, Ho B O HOU u3
HUX JOIyIIeHa OIHOKa;

Z8)1%!1
OTCyTCTByeT ofiHa U3 (hOpPMyJI, HEOOXOAUMBIX IS PEIICeHHs 3a1a4t.
Bee cmoysam pemreHms, KoTOpble HE COOTBETCTBYIOT —BBIIIEYKA3aHHBIM KPUTEPUAM 0

BBICTABJIEHHUS OLEHOK B 1, 2, 3 6amia (MCIoab30BaHue HEIPUMEHUMOTO 3aK0HA, OTCYyTCTBHE
6oJiee OJ[HOTO MCXOIHOIO YPABHEHHs, PA3PO3HEHHbBIE 3AIKMCH U T. II.).

Katymka, comepskamas HECKOIBKO BHUTKOB IIPOBOJA, PE3UCTOP ¥ KOHAEHCATOP EMKOCTHIO
C=10Mk®d coeawHEHBI IOCIEHOBATENBHO K O00PA3ylOT 3aMKHYTYI0 Ielb. B HEKOTOphIi

MOMEHT BpPEMEHM BKJIOYAIOT BHEIIHEe MArHUTHOE II0JIe, W IIOTOK MArHUTHOW WHAYKIUU D
4Jepe3 BUTKH KATYIIKW HAYWHAET YBEIUIUBATHCA C TEIEHNEM BpEeMeHHU ¢ 10 3akoHy @ = af, rae

o = 1072 B6/c. Kaxoit o Bemraunne 3apAaf ¢ yCTAaHOBUTCA Ha IUIACTHHAX KOHIEHCATOPA CILyCTA

IOCTATOYHO [JIMTEIbHOE BpeMa IMocie Hadana mpomecca? WHIYKTHBHOCTBIO KATYIIKH
npeHebpeyb.

®Dusuka. 11 knace. Bapuaut No 1-2 6

IIpuBeneHo morHOE MPABUWILHOE PEIIEHNE, BKIIOYAIOIIEE CIELYIOIIHNEe 3JIEMEHTHI: 3
— BEPHO 3aIUCaHbl (POPMYJIBI, BBIPAKAOIINE (PU3NUECKHe 3aKOHBI, HOPUMEHEeHHWe
KOTODPBIX HEOOXOAWMO /Il PEIleHUs 3a7aul BBIOPAHHBIM CIIOCOO0M (B JAHHOM DPEIIEHUH —

npumerer 3QKOH IAeKMPOMAZHUMHOL UHOYKYUU, HQUOeHo Hanpsycenue mencoy
o0bKkaa0Kamu Kondencamopa cnycms 0aumenbHoe epems nocjie Hauaae npoyecca u 3apso
Ha naacmuHax Kondencamopa);

— TIpoBeeHB HEOOXOAMMEBIE MaTeMaTWdecKwe [peo0pasoBaHUsf ¥ PACUeTHI,
NPUBOAALINE K IPABWIBHOMY YHCIOBOMY OTBETYy, W IpPEACTaBlIeH oTBeT. llpu sToM
JIOILyCKAeTCsL PEelleHHe «II0 YacTAM» (C IPOMEeKyTOUHBIMU BbIYUCICHUIMH).

IIpencraBneno mpaBHIbHOE pellleHHe TOJBKO B 00IneM Bujie, 6e3 KaKux-Iu00 YHUCIOBBIX 2
pacueTos;

nian
MPaBUIBHO 3aMKCAHbI HEoOXOAWMble (POPMYJIbI, 3aMKMCAH IMPABHIbHBIA OTBET, HO He
TpeJCcTaBIeHbl IPeobpasoBaHus, IPUBOAIIINE K OTBETY;

nim
B MaTeMaTHYECKUX MPe0o0pa30BAHUAX WX BBYUCIEHUAX MAOIYyIleHA OLINOKa, KOTopas
IpuBela K HEBEPHOMY OTBETY.

B pewenun copmepiurcs ommOKa B HEOOXOAUMBIX MATEMATHYECKHX IIPEOOPA30BAHHUAX U 1
OTCYTCTBYIOT KaKHe-TU00 YUCIOBBIE PACUETHI;

nJjin .
3aIMCAHbI BCe MCXOAHBIE hopMynl, HeobxomuMble s pewrenns 3agadu, Ho B OJJHOU us
HUX JOIyIeHa OmuOKa;

nim
OTCYTCTBYET OJHA M3 (POPMYJI, HEOOXOJUMBIX IS PEIIEHS 3aa9H.
Bce caoygsam pemreHumsa, KOTOpBIe He COOTBETCTBYIOT BBINIEYKA3aHHBIM KPUTEPHAM 0

BBICTABJ/IEHUS OILIEHOK B 1, 2, 3 bama (Mcmoab3oBaHUE HEIIPUMEHNMOT0 3aKOHa, OTCyTCTBHE
bosee OJHOI'0 MCXOOHOT'O YPaBHEHUs, Pa3PO3HEeHHbIe 3aIlluCH U T. IL).

Ilpu mauTensHOM OCBEIEHWH MOHOXPOMATHYECKHM CBETOM C ANWHOM BoiHBI A =450HM
HE3apIKEHHOTO METAJUIMIECKOTO IIapyKa, HAXOAALIEroci B BakKyyMe, BBIACHHJIOCH, YTO
mOoTeHIWAN Inapuka goctur Bermuusbl ¢ = 0,95 B, mocie dero mepecran Bospacrarb. Uemy

paBHa paboTa BBIXOIA IEKTPOHOB M3 MeTasuia mapuka? OTser Bhipasure B 3B m oxpyriure
JIO IECATHIX OJIEH.

OGpaser; BO3MOKHOTO PelIeHus

ITocse BRIIOYEHWS MATHUTHOTO IOJSA B KaTyiike BosHUKHeT J]C MHAYKINK, MOLYJIh KOTOPOX paBeH
AD  dd i) 5

E=—=—=0=10“B6/c=10"B.

At dt

Iloxg nme#icrBuem stoit JJ[C B memu moredeT TOK, M KOHAEHCATOp HadHeT 3apsukarbed. Cmycrs

IOCTATOYHO [JIUTENbHOE BpeMs IIOC/Ie Hadama IIpoIlecca KOHAEGHCATOP ITOAHOCTBI0 3apAguTCA, U

nanpsskenne U Mmexny ero oOkmagkamu cramer paBao U = € = a = 1072B.

3apsax ¢ Ha IUIACTHHAX KOHAEHCATOpA CBA3aH ¢ HampsxeHueM U Mexay ero oOKIagKaMu
cootHorienueM ¢ = CU. Takum 06pa3oM, HCKOMBIH 3apsA paBeH
g=Ca=10"®-102B=10"Kx.
Ilomyckaercs pelieHue «Io 4acTsaM» (C IPOMEKYTOIHBIMY BHIUMCACHUAMH).
OtBert: g = Ca = 107 K.

Kpurepuu oieHKH BBINOJIHEHHU 3adaHHI Bannsr

© MHOO, 2010 r.

O6pasen BOSMOKHOTO PEeII€HUA

Us yciaoBud CiieayeT, 4TO 3JIEKTPOHBI IIepeCTalT IIOKUAATh IIapuK, Korga ero noTeHnuaja CTaHOBUTCA
PaBHBIM . HpI/I 9TOM B COOTBETCTBHH C 3aKOHOM COXpPaHEHUS 9HEPruu KHUHEeTHYeCKasd 9HepIrusa

3JIEKTPOHA, BHUIETEBIIIET0 M3 METAIIA, IeJIHKOM PACXOLYETCI Ha PabOTy IIPOTHB CIHIIBL IPUTIKEHUT K

TIOJIOKUTETBHO 3aPAKeHHOMY IIIapUKY:

mvz

2

=eq.
mvz C
+ 5 roe v = i JacroTa cBera, A

CornacHo ypaBHeHuIo OfHIITeHHa f71a poTosdderTa, hv = Ay,

— OJIKHa BOJIHBI CBeTa. OTCIOI[a C y4eTOM 3aIllMCaHHOI'O BbIII€ COOTHOLICHUS HaXO0OUM pa60Ty BbIXOda
9JIEKTPOHOB U3 MeTaJuia:

2
N :hTC—e(p:2,88-10_19IL>K: 1,85B.

BBIX.
2

4

Jomyckaerca pellleHHe «II0 YacTaM» (C IPOMEKYTOYHBIMU BHIYUCTEHUAMH).
c
OtBer: 4,,,, = o ep=1,83B.

Kpurepun onieHKH BHINIOTHEHNUS 3aaHA Baniasl

© MHOO, 2010 r.
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IIpuBeneHo moHOE MPaBWILHOE PEIIEHNE, BKIIOYAIOIIEe CIELYIOIIHEe DJIEMEHTHI:
— BEPHO 3aIUCAaHBl (DOPMYJIBI, BHIPAKAWINNE (PU3NUECKHe 3aKOHBI, HOpUMEHEeHHWe
KOTOPBIX HEOOXOAWUMO /Il PEIleHUs 3aJaud BBIOPAHHBIM CIIOCOO0M (B JAHHOM DPEIIEHUH —

3QKOH COXPAHEHUS dHep2ul 05 dNeKMPOHQA, YpasHeHue Jinwmelina 0as gpomoaghgexma
u hopmyna, cea3vLBAOWAL HACMOMY U OAUKY BOAHBL C8EMA);

— TIOpoBeeHB HEOOXOAMMEBIE MaTeMaTWdecKwe [peo0pasoBaHUf ¥ PACUeTHI,
NPUBOLAIIYE K I[PABIVIBHOMY YHCIOBOMY OTBETY, M IIpeACTaBieH oreer. llpu srom
JIOILyCKAeTCsL PEellIeHne «II0 YacTIM» (€ IPOMEeKyTOUHBIMU BbIYUCICHUIMHA).

IIpencraBieHo ImpaBUIBHOE peLIEHHE TOJIBKO B 00INeM BHAE, 6e3 KAaKMX-THO00 YHUCIOBBIX
pacJeTos;

W
NPaBWIBHO B3alMCAaHbl HEOOXOAMMbIE (DOPMYNBI, 3alKUCAH NPABHIBHBIA OTBET, HO HE
TIpefcTaBIeHb! IPe0bpasoBaHusd, IPUBOLALINE K OTBETY;

1Z8]1%1
B MaTeMaTHYECKUX MPeo0pa30BAHUAX WIN BBIYUCIEHUSIX MAOIYyIIeHA OLINOKA, KOTOpas
puBela K HEBEPHOMY OTBETY.

B pewmenun comepiurcs ommOKa B HEOOXOAUMBIX MATEMATHYECKHWX IIPEOOPA30BAHHUAX U
OTCYTCTBYIOT KAKHUE-THO0 YHUCIOBBIE PACUETHL;

nJm .
3aIMCcaHbl BCe UCXOAHbIE hOopMyIIbl, HeoOX0oquMbIe A pelnenus 3agadu, Ho B OJHOU u3
HUX JOIyI[eHA OmHOKa;

njim
OTCYTCTBYET O{HA M3 (POPMYJI, HeOOXOMUMBIX ISl PEIIIeHs 3aIauH.

Bce cmyuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM KPUTEPUAM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 6anna (Mcroab30BaHKe HEIIPHMEHUMOTO 3aK0HA, OTCYTCTBHE
60JIee 0JHOTO MCXOZHOTO YPaBHEHN:A, Pa3PO3HEHHbIE 3aMUCH U T. IL.).
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