TpenupoBounasi pabora no ®PU3NUKE
11 kaacc
12 oxTs16ps 2016 roxa
Bapuant ®N10101

Beimmonaena: DO KJIacc

NHcTpyKUMSs O BHINOJIHEHUIO PA00THI

Ha BwimosHenne paboThl 10 (uU3MKe OTBOAUTCA 3 Yaca 55 MHUHYT
(235 munyT). PaboTa cocTouT U3 ABYyX yacTel, BKItOUaoIux B ceds 31 3ananue.

B zamanmuax 1-4, 8-10, 14, 15, 20, 24-26 oTBETOM SBISACTCS 1IEJI0€ YHMCIIO
WIM KOHEYHasl JAecsATU4Has ApoOb. Yucio 3anummTe B IMOJIE OTBETa B TEKCTE
paboTHI.

OtrBerom K 3aganusMm 5-7, 11, 12, 16-18, 21 wm 23 saBugercs
MOCIIEIOBATENBHOCTh JBYX mudp. OTBET 3amuiIuTe B TOJIE€ OTBETAa B TEKCTE
paboTHI.

OtBeToM K 3ananuio 13 siBisercs ciioBo. OTBET 3aMIIMTE B MOJIE OTBETA B
TEKCTE padOTBHI.

OtBeToM K 3afanusiM 19 u 22 sBasitotcs ABa uyncia. OTBET 3alUIlNUTE B MOJIE
OTBETa B TEKCTE PabOTHI.

OtBet Kk 3amanusiMm 27-31 BkitouaeT B ceOsi moJapoOHOE OMHCaHUE BCEro
X0J1a BBITIOJIHEHUS 3aaHus. Ha yncToMm jaucte Oymaru yKakute HOMEp 3aJlaHus U
3aMUIIUTE €ro MOJHOE PEIICHUE.

[Ipy BBIUMCIEHHSAX pa3pellacTcs MCIOIb30BaTh HENPOrpaMMUPYEMBIN
KQJIBKYJISITOP.

[Ipy BBINOJHEHUHM 33JaHUA MOYKHO IOJb30BAThCS YEPHOBUKOM. 3alUCHU
B YCPHOBUKE HE YUYUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

bamnel, nonydeHHele Bamu 3a BBINOJHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[TocTapaiiTech BBITIOJHUTH KaK MOXHO OOJBINE 3aJaHuii U HaOpaTh HauOOJIbIIEE
KOJIMYECTBO OAJLIOB.

Kenaem ycnexa!
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Hwxe mpuBeseHsl cripaBOYHbIC JaHHBIE, KOTOPBhIE MOTYT MOHAA00UThCs Bam npu

BBITIOJTHEHUHU PaOOTHI.

I[GCHTI’I'—IHLIQ INPHUCTABKH

Hz:;ﬁ;zo_ O6o3HaueHne | MHOKATEDb Hi‘;ﬁﬁ‘;o_ O603HaYeHne | MHOKATEDb
rura r 10° CaHTHU c 1072
Mera 10° MUJLIA M 10
KWJIO K 10° MHKPO MK 10°
IeKTO r 10° HaHO H 107
JIe1u hil 10" MMUKO 107"

KoHcTaHTBI
YUCJIO T r=73,14
yCKOpEHHe CBOOOIHOTO Mmajienus Ha 3emne  |g = 10 m/c’

I'paBUTAaIMOHHAS ITOCTOAHHAA

G=6,7 10" H-mY/xr*

YHUBCPCAJIbHAA Ia30Bas IMOCTOSAHHAA

R = 38,31 JIx/(monb-K)

noctostHHag bosimMana

k=138 10" Ix/K

MoCTOsIHHAs ABOrajipo

Ni=6 - 10% monp !

CKOpPOCTDb CBCTA B BAKYYMC

c=3-10%m/c

K02 PUITMEHT MPONOPIIHOHATEHOCTH
B 3akoHe Kynona

1

4re,

k

=9 -10° H-MY/Kn®

MOAYJb 3apsija 3JIEKTpOHA (JIE€MEHTapHBIM
AIEKTPUUYECKUHN 3apsi)

e=1,6-10"Kn

noctosgaHag [[manka

h=6,6-10"" x-c

CooTHoOlIEeHUA MEKIY pa3s/indYHbIMUA € AUHUIIAMHA

TeMIIepaTypa

0K=-273°C

aToOMHasid CIUMHHNIa MaCChI

la.e.m =1,66- 1072 kr

1 aromHas CANHUIIA MaCChbl DKBUBAJICHTHA

931,5 M»B

1 2JIEKTPOHBOJIBT

1sB=1,6-10" JIx
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Macca yacTuig

snekTpoHna (9,1 - 10> kr = 55" 10%a. e. M.

nporora  [1,673 - 107 xr ~ 1,007 a. e. m.
meittpona (1,675 - 107 xr ~ 1,008 a. e. m.
ILioTHOCTH
BO/IbI 1000 kr/m’jmoaconuednoro macna (900 Kr/m’
npeBecunsl (cocHa) (400 Kr/M [aTFOMUHS 2700 kr/™m°
KEpOoCHHA 800 kr/M” prernesa 7800 kr/m’
pTYTU 13 600 kr/m°
YaeabHas TENJI0EMKOCTh
Bomsl  |4.2 - 10° JIx/(xr-K) amomuaus (900 JIx/(xr-K)
mpma 2,1 - 10° x/(xrK)  |menn 380 Jix/(xr-K)
xenesza [460 Jx/(kr-K) qyryHa 500 JIx/(xr-K)
ceunna 130 [x/(kr-K)
YaeabHas TenI0Ta
napoo6paszoBanms Boas2,3 - 10° Jx/kr
[UIaBJICHUSI CBUHIIA 2,5 - 10* JIx/KT
MJIaBJICHUS JbJia 3,3 10° JIx/KT
HopmaJjibHbIe yciaoBus
nasienne: 10° ITa, temmeparypa: 0 °C
Moasipaas Mmacca
azora 28 - 10 kr/mMoub reJus 4 - 107 kr/MOTIB
aprosa 40 - 107 kr/mMoIB KHCJI0pO/Jia 32 - 107 kr/moub
Bojlopoaa |2 - 107> kr/mMonb JINTHUA 6 - 107> kr/MoIb
BO3/lyXa 29 - 107 kr/MoIb HEOHa 20 - 107 kr/Mo1b
BOJIbI 18 - 107 kr/Moub YIJIEKUCIIOTO Ta3a 44 - 10 kr/moub
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Yacrs 1

Omeemamu K 3a0anuam 1-23 aenawmcea cioeo, uugpa, uucio uiu
nocinedosamenvHocmy yugp. 3anuwiume omeem 6 nojne omeema 6 MmeKcme
padomot. EOunuybl usmepenusn puzuyeckux éenudun nUcamsy He HyIHcHO.

JIBa Toueunsix Tena 1 u 2 nBuwxKyTca BOOAb ocu OX. ¥
3aBUCUMOCTH KOOPJMHAT X 3TUX Te€A OT BPEMEHHU
M300paKE€Hbl Ha PHUCYHKE. B Kakoil MOMEHT BpeMEeHU
MOJIyJId CKOPOCTEH ATHX Ted OyAyT NMpHOIU3UTEIHBHO
OJIMHAKOBBIMHU? !

OTBeT: C.

0 4 8 12 161

HeGonpmoe Tteno wmaccoit 0,1 KT TMOKOUTCS Ha TJAAKOW TOPU3OHTAIBHOM
NoBepXHOCTH. Ha Hero OJHOBPEMEHHO HAYMHAIOT  JACHCTBOBATH  JIBE
TOPU30HTAILHO HAIPaBIICHHbIE CUJIbI, MOAyIu KoTtopbix paBHbl 0,3 H u 0,4 H.
Kakoe MakcuMalIbHOE 110 MOJTYJIFO YCKOPEHHE MOXKET IMIPUOOPECTH 3TO TEI0?

2
Ortser: m/c”.

el

bpycok maccoii 2 xr, kK koropomy npwioxeHa cuna 4 H,
HalpaBJIeHHas BEPTUKAJIbHO BBEPX, PAaBHOMEPHO JBMXKETCS
BHHU3 II0 LIEPOXOBATOW HAKIOHHOW IUIOCKOCTU C YIVIOM IIpU
ocHoBanun 30°. Yemy paBeH MOIyJb pabOThI, KOTOPYIO
COBEpIIUT HaJ OpyCKOM CWia TpeHUs IMpH TmepemerieHun ™
Opycka Ha 1 m?

30°

Ortgert: JIK.

o o 9 -1
MareMaTH4eCcKHii MasATHHUK, KOJECOIIONIUICSI C YaCTOTOM ® =3 ¢ , HMEET 3amac
Mexanunyeckoit sneprun E = 0,1 JIxx. Macca rpy3a mastauka m =200 r. Uemy
paBEeH MOJYJIb YCKOPEHUS TPy3a MasiTHUKA B HUXKHEU TOYKE TPACKTOPUU?

2
OrtBer: m/c”.
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K Teny, umeromemy BHYTPEHHIOIO TEPMETHYHYIO II0JOCTb, Ha HEBECOMOU
HEPACTSDKUMOW HHUTH TNPUBS3aH CIUIOMIHONW mapuk. Cucrema «Teso + MapuK»
IUTABAeT B COCYJE C JKUJIKOCThbIO, HE Kacasicb CTEHOK W JHa cocyja. [lmorHocTh
Marepuaia Tena U mapuka 1,6 F/CM3, IUIOTHOCTDL KuJIKocTH 800 KF/M3, 00BEM
MOJIOCTH cocTaBisgeT 3/4 oO0béMa Tena, o0bEM mmapuka paBeH 1/4 oObéma Tena.
Ucxons u3 ycnoBust 3a/1auu, BEIOEPUTE 064 BEPHBIX YTBEPIKICHUA.

1) Monaynb cunbl ApxuMmena, ACHCTBYIONIEH Ha Teno, OOJbIIe MOMYJS CHUIIbI
ApxumMmena, NENCTBYIOLIEN HA HIAPUK.

2) Mopnynb Ccuibl  HATSDKEHUST HUTH  MEHbIIE MOAYJS CHJIbl  TSXKECTH,
JICUCTBYIOIIEH HA LIAPHK.

3) Moaynb CUIbl HATSHKEHUSI HUTH PABEH MOJIYJIIO CUJIBI TSIKECTH, ACHCTBYIOIICH
Ha TeJO.

4) Monynb cuibl TSDKECTH, NEUCTBYIOIIEH HA IIAPUK, MEHbIIE MOIYJS CHIIbI
TSIKECTH, JICUCTBYIOILIEH HA TEJIO.

5) OO0BEM norpyKEHHOW YaCTH TeJla PaBEH MOJOBUHE 00bEMA ATOTO Tea.

OTBeT:

HacaxxeHHOe Ha OCh KOJIECO HAYMHAIOT PACKPY4YMBaThb M3 COCTOSHUS IOKOS,
IOpPUKIIAJbIBass K 0007y Kojeca MOCTOSHHYIO 10 MOIYJIO CHIy. 3aTeéM MOJIYJb
CWJIBl YMEHBILIAIOT, HE WM3MEHsAs €€ HalpaBJICHMs, W HAYMHAIOT PaCKpy4HBaTh
KOJIECO M3 COCTOSHMS NIOKOS 3aHOBO. Kak B pe3yibprare 3TOro M3MEHSTCH
cienyromue QU3nYeckue BEIUYMHbI: MOMEHT CHJIbI OTHOCHTEIBHO OCH KOJIeca;
MOJIyJIb LIEHTPOCTPEMHUTEIBLHOTO YCKOpDEHHMsI TOYKM Ha 000Je Kojeca uepe3
1 cexyHy nociie Havyajla pacCKpy4UBaHUS?
JI1st KayKT0OM BEJIMUYMHBI ONPENEIINTE COOTBETCTBYIOINN XapaKTep N3MEHECHMUS:

1) yBenuuures;

2) YMEHBIIUTCS;

3) HE U3BMEHHUTCH.
3anuiiure B TaOMUIy BhIOpaHHBIE LUQPHI Uil KaXA0OW (PU3NYECKON BETUUYHUHBI.
[{u¢psl B OTBETE MOTYT IOBTOPATHCS.

MoMEeHT cuJTbI MoayJib HEHTPOCTPEMUTEITBHOTO
OTHOCHUTEJIBHO OCH KoJieca YCKOpPEHHUS TOYKH Ha 0007¢ Kojeca
yepe3 1 cekyHay mociie Hadyana
paCKpy4YUBaHUS
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Ha nérkyro npyxuny xéctkoctbto 100 H/M u nmunoit 10 cM, npukpemi€HHyo
BEPTUKAJIBHO K HETOJABUKHOMY IITATUBY, aKKYypaTHO MOJIBECHIIN I'PY3 MAcCOi 2 Kr
U JOKJAINCh, TIOKA TPy3 NPUIET B COCTOSHUE MOKOS. Y CTaHOBUTE COOTBETCTBHUE
Mexay (PU3NYECKUMHU BeIMYMHAMU U X 3HaueHusimu B CH.

K kaxmoit mo3uuu nepBoro cTosdua nog0epuTe COOTBETCTBYIOUIYIO O3UIUIO U3
BTOPOTO CTOJIOIAa ¥ 3amuIIkTe B TaOnWily BbIOpaHHblE MHGPH TOJ
COOTBETCTBYIOIIUMH OyKBaMH.

OU3SNYECKA BEJIMYNHA 3HAYEHUME B CH
A) Moayb CHIIBI YIPYTOCTH, BO3HUKAIOLIEH 1) 0
B [IPY’KUHE 2) 2
b) noteHnmanbHas 3HEPrus ynpyrou 3) 6
nedopMaluu Npy>KUHbI 4) 20
A|b

OTBeT:

B cocyne o6bémom 1 1 Haxomutest 10 r uaeanbHOrO ra3a npu gaBieHuu 1 atMm u
temrepatype 300 K. Bo Bropom cocyne o0sémom 2 1 Haxoautcs 20 T TOTO ke
rasa npu JaBjieHuu 2 atM. UeMy paBHa TeMreparypa raza BO BTOpoM cocyae?

OrtBeT: K.

Hexotopoe wuymcno Monedl OJHOATOMHOIO WIEAJbHOIO Tas3a paclIMpseTcs
u30TepMUYECKU U3 coctosuus p,=10"Tla u V, =1 nutp mo obwéma V, =2V,.
Uemy paBHO U3MEHEHHE BHYTPEHHEN YHEPTUU 3TOTO rasza’?

OtBer: JIx.

B BepTHKanbHOM HUIUHIPE MO THKETBIM TOPU30HTAIBHBIM MOPIIHEM ILIOIAAbIO
0,2 M HaXOJUTCSl UJealbHbIN ra3. ATMochepHOe JaBlieHUE HaJ MOPIIHEM PaBHO
10° Ia, a moy nopmseM — Ha 20 % Bbime. ['a3 Me/ICHHO HAIPEBAIOT, B PE3yJIbTATE
4Yero mnopiieHb nogHumaercs Ha BbicoTy 10 cm. Kakyro paboty mnpu 3TOoM
coBepiaeT raz?

Ortger: JIx.
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Ha VT-muarpamMme HM300pakéH LUKIMYECKUH Ipouecc. ' f
BhIOepuTe 06a BEPHBIX YTBEPKIACHHUSL.

o
w

0

A

1) Ha yuactke 1-2 BHYTpEeHHSs SHEPIHUsl ra3a yBeJIUUHUBACTCS.

2) Ha yuactke 2—3 ra3 coBepIaeT MoJIOKUTEIbHYIO padoTy.

3) Ha yuactke 3—4 naBieHue ra3a yBeJIUYHUBaETC.

4) Ha yuyacrtke 2—3 razy cooOUIMIIM HEKOTOPOE KOJIUYECTBO TEILIOTHI.

5) BHyTpeHHss SHeprus rasa B COCTOSHUHU 1 OoJbllle, YeM BHYTPEHHSIS dHEPIrus
rasa B COCTOSSHUH 3.

OrtBeT:

[TaprmanpHOE MaBJICHWE BOMSHOTO Mapa B BO3MyXe MpU Temrepatype 1 paBHO p.
JlaBjeHHEe HACHIIICHHOTO BOJSHOTO Tapa MPH ITOW TEMIEpaType pPaBHO py.
MomnsipHasi Macca BOJBI yony = 18 T/MOJIB, @ CyXOro BO3AYXa Mgosn = 29 T/MOJIB.
YCcTaHOBUTE COOTBETCTBHE MEKIY (U3MUYCCKUMHU BEIWYMHAMU U (POPMYIIaMH, TIO
KOTOPBIM HX MOXHO ompeaenuTb. K Kakaoi MO3WIHUK TEepBOro Crojidia
NOJ0epUTE COOTBETCTBYIOIIYIO TIO3UIIMI0O W3 BTOPOTO CTOJOINA W 3aIUIINATE
B Ta0JIUILy BEIOpaHHBIC U(PHI MOJT COOTBETCTBYIOITUMHU OyKBaMHU.

OU3NYECKAS BEJIMUMHA ®OPMVIJIA
A) oTHOcHTENbHAs BIAKHOCTH BO3ayxa mpu 1) s . p
temueparype 1’ RT
b) mioTHOCTH BOASHOTO TMapa MpH TeMIepaType ) LoD
T BO3.L"H
RT
3) p/lpy
4) pa/p
A|b
Ortser:
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Ecnu x He3apsHKeHHOMY METAJUTMYECKOMY IIIapy MOJHECTH, HE KacasCh, TOYCYHBIN
IIOJIOKUTEIIBHBIN 3apsJi, TO Ha CTOPOHE Iapa, OJMvKaWIIeH K 3apsay, HOSIBUTCS
oTpuLaTeIbHBIN 3apsn. Kak HaspiBaeTcs O3TO  sBIeHUC (1eKmpusayus,
INeKMpPocmamuuecKan UHOYKYUA, INEKMPOMAZHUMHAA UHOYKUYUA,
noaapuzayus)? OTBET 3alUIIUTE CIOBAMHU.

OrtBeT:

TodeuyHbIN MOJ0XKUTENbHBIN 3apsia BeIUUYUHON 2 MKKIT MoOMeméH MexXAy ABYyMs
NPOTSHKEHHBIMUA  TJIACTHHAMH, PAaBHOMEPHO 3aAPSHKEHHBIMHU  MOJIOKUTEIIbHBIMA
3apsaaMu. Moayinb HANPsSKEHHOCTU JJIEKTPUUYECKOTO TOJIS, CO34aBAEMOI0 OJHOMN
mracTuHoO#, pasex 10° kB/M, a mois, CO31aBaEMOro BTOPOH IUIACTHHOM, B 2 pasa
Oosbiie. OnpenenuTe MOAYJIb SJIEKTPUUECKON CUIIbI, KOTOpasi OyIeT JIelcTBOBAThH
Ha yKa3aHHBIM TOYCYHBIN 3apsiLl.

OTtBeT: H.

[Io mpoBOJIOYHOM KaTyIIKE IMPOTEKAET IOCTOSHHBIA 3JIEKTPUUYECKUUA TOK CHUIION
2A. Ilpu »>TOM T1OTOK BEKTOpa MArHUTHOM WHAYKIHUU YEepe3 KOHTYP,
OTpaHUYCHHBI BUTKAMHU KAaTYIIKH, paBeH 4 MBO. DneKTpuyecKkuii TOK KaKOW CHITbI
JOJDKEH TMPOTEKaTh MO KATyIIKe Al TOrO, YTOObI MOTOK BEKTOpa MAarHUTHOU
UHAYKIUN Yepe3 yKa3aHHbII KOHTYp ObLI paBeH 6 MB6?

OrtBer: A.

Ha pnuHHBI UMIMHIPUYECKUN KApTOHHBIM KapKac HaMOTaJIM MHOTO BHUTKOB
MEHOW H30JIMPOBAHHOM TPOBOJIOKH, IOCIE YEero KOHIBI 3TOH MPOBOJOKHU
3aMKHYJIM HakopoTko. K Topily monyuuBiielcs KaTyHIKW MOJHOCST MOCTOSHHBIN
MarHuT, MPUOJIMKAs €ro CeBEpHBIN MOJIOC K KaTymike. YUTo OyaeT mpoucXoIuTh
B pe3ysbTare 3Toro? Beibepure 0éa BEpHBIX YTBEPKICHHUS.

1) Ha karymky Oyaer IeiiCTBOBaTh CHJIa, OTTAJIKHUBAOMIAs €€ OT MarHUTA.

2) Ha katywky OyJer JeiCTBOBATh CHJIa, IPUTATHBAIONIAS €€ K MarHUTY.

3) Ha karymiky He Oyaer JAeiCTBOBAThH CHJIa CO CTOPOHBI MArHUTA.

4) B karymuke He OyJeT MPOTEKATh HIEKTPHIECKHIA TOK.

5) B karymike OyzeT BbIACIATHCS TEIUIOTA, COTNIacHO 3akoHy Jlxoyms—Jlenna.

OrtBeT:
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Ha pucynke n3o00pakeHbl JBa KBaJIpaTHBIX IJIOCKUX 3€pKalia, Kacaroluecs Ipyr
apyra kpasmu (CM. puc. cieBa). Yron pactBopa 3epkan 90°. Ha muamu OO,
IPOXOJIAIIEH Yepe3 JUHUI0 KaCaHHs 3epKajl MEePHEeHIUKYISIPHO K HEeH, MoMemEH
TO4Ye4HbI ucTouHuk csera S. Touku S;, S, u S; — U300pakeHHs UCTOUHUKA

B ATHUX 3€pKajax IPU JTaHHOM YIJI€ pacTBOpPA. YTOJ] pacTBOpPa 3€pKall yBEINUUBAOT
10 120° (cM. puc. cripaBa).

’

v
sz

Onpenenure, Kak HPU 3TOM HM3MEHATCS CIEAYIOIIHME BEIUYHMHBI: KOJIMYECTBO
N300pakeHUI UCTOYHMKA B 3€pKajax; pacCTOSIHME OT UCTOYHMKA JIO0 OJMKaiiero
K HEMY U300paKeHHUS.
JI1st KayKT0OM BEJIMYMHBI OIIPENEIINTE COOTBETCTBYIOIINN XapaKTep N3MECHECHMUS:

1) yBenuuures;

2) yMEHBIIUTCS;

3) HE UBMEHHUTCH.
3anuimure B TaOMUIy BhIOpaHHBIE LUQPBI Uil KaXAOW (PU3NYECKON BETUUYUHBI.
[udpsel B 0TBETE MOTYT MOBTOPSITHCS.

KonmmuecTBO n300paXkeHUI HCTOYHHUKA PaccrostHue oT HCTOYHUKA 710
B 3€pKajiax OJIKalIIero K Hemy U300paskeHUsI
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NneanbHblil KOneOaTeNbHBI KOHTYP COCTOUT M3 KOHAEHcartopa €éMkocThio C u
KaTyIIKAd WHIYKTHBHOCTHIO L. B HEKOTOpBI MOMEHT BpEMEHH ! Cuja TOKa,
TEKyIIero B KOHType, paBHa [, a HamnpsokeHHE Ha KoHAeHcartope paBHo U.
YcTaHOBHTE COOTBETCTBHE MEXAYy (PU3MUECKHMMH BEIMYMHAMH M (OpMYJIaMH, IO
KOTOPBIM HX MOXHO omnpeaenuTs. K Kaxaol no3unud MepBoro Crojdua
noJ0epuTe COOTBETCTBYIOIIYIO IO3ULMI0O M3 BTOPOTO CTOJOLA M 3amUIINTE
B Ta0JIMIly BEIOpaHHBIE UG PHI IO COOTBETCTBYIONTUMHU OYKBAMHU.

OU3NYECKAS BEJIMUMHA OOPMVIIA
A) DHeprus, 3anacéHHas B KoJie0aTeIbHOM 1) 112
KOHTYpPE B MOMEHT BPEMEHHU ¢ U?+=—

b) MakcumanbHasi cuiia TOKa, TEKYIIEero mo
KOHTYPY

OrtBeT:

CKOJIbKO POTOHOB M CKOJIBKO HYKJIOHOB COJIEPIKUTCS B SApe Homa oY ?

Yucno npoToHOB Yucino HyKJIOHOB

20

ATOMHBIE si[pa C OJUHAKOBBIM MAacCOBBIM YKCIIOM, HO Pa3HbIM KOJIMYECTBOM
IPOTOHOB U HEUTPOHOB, MPUHATO Ha3bIBaTh n300apamu. [Ilpumepom nzobdap MoryT

CILY’KHTb AJIpO KaJIbLUs ggCa U PO OAHOIO U3 U30TOIOB TUTAHA ,, T1. CKOJIBKO
HEWTPOHOB COJEPKUTCS B YKa3aHHOM S1JIp€ TUTaHA?

OTBeT:
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DKCHepUMEHTATOp MPOBOAMT NEPBBIM ONBIT, HAOIIOJAs B TEUECHUE BPEMEHH !
paZivoaKkTUBHBIN alb(a-pacnaj HEKOTOPOro 3jaeMeHTa Maccoi 1 r, HOMEEHHOTOo
B 3allasiHHYIO MPOOUPKY. 3aT€M OH B TEUEHHUE TOr0 e BPEMEHM IPOBOJUT BTOPOMH
OTIBIT, UCIIOJIB3YS JUIsl HEro 1 I snemeHTa ¢ OOJBUIMM MEPUOJIOM IMOJypachnana,
TaKKe B 3amasHHOM mnpoOupke. Kak mnpu mnpoBeneHnu BTOPOro ormbita (10
CPaBHEHHIO C TIEPBBIM) U3MEHATCSA cieayioue (U3NYECKue BEJTUYMHBIL:
KOJIMYECTBO SAEp, HE pacHaBUIMXCS K MOMEHTY OKOHYAaHMs OIBITA; Macca
BEIIECTBA, OCTaBIIerocsi B mpoOupke? s KakIoM BEJIUYUHBI ONPEIEIUTE
COOTBETCTBYIOILIMIA XapaKkTep U3MEHEHUS:

1) yBenuuures;

2) yMEHBIUUTCS;

3) HE U3BMEHHUTCH.
3anuiure B TaOMUIy BhIOpaHHBIE LUQPHI Uil KaXAOW (PU3NYECKON BETUUYHHBI.
Hudpel B 0TBETE MOT'YT OBTOPSITHCS.

KoanuectBo AACP, HC paCIIaBIIUXCA Macca BCIICCTBA,
K MOMCHTY OKOHYAaHM: OIIbITa OCTaBIICTOCA B np061/1p1<e

22

23

Tenexka, nBurascb mo penbcam, npouuia paccrosaue 50 cm 3a 10 cekynnm.
[TorpemHOCTh M3MEpPEHUs MPOUAECHHOTO TEJIEKKOM pacCTOAHUSA +2 cM, a BpeMs
U3MEPSETCS IEKTPOHHBIM CEKYHIOMEPOM C OUYEHb BBICOKOW TOYHOCTBIO. B kaknx
IpeAeIax, COrNIACHO 3TUM U3MEPEHUSM, MOKET JIEKATh MOJYJIb CPEAHEN CKOPOCTHU
TENEKKU 3a YKa3aHHOE BpeMs? VYKOKUTE MHUHUMAIbHOE M MAaKCHUMaJIbHOE
3HAYCHUS.

OrtBeT:

HeoOxoaumMo 3KCIIEpUMEHTANbHO OOHAPYKUTh HAJIWYHE 3aBUCUMOCTH YIJia
IPEJIOMJIEHUS] CBETOBOIO Jy4ya OT yria ero naaeHus. Kakue npa oneita ciemyer
JUIS1 3TOTO TIPOBECTHU?

1 2 3 4 5
BO'SﬂyX BO3,HyX BO'BZ[yX BO'}IIYX CTEKIJIIO
i I I i

\ l \| \ N\
]
| | | | |
CTEKJIO BOJ1a BOJ1a CTEKJIO BOJ1a

OrtBeT:
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Omeemom K 3ao0anuam 24—-26 aeénsaemca yucio. 3anumwiume mo 4ucjio 6 noje
omeema 6 mekcme paodomwl. Eounuyvl usmepenus Quzuueckux eeauyun
nucams He HYHCHO.

24
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OnnoponHas sectHuna mMaccod 20 Kr INPHUCIOHEHAa K TJIAAKOW BEPTUKAJIBHOU
creHe, coctasisa ¢ Her yroa 30°. Ilon mepoxoBarsiii. UeMy paBeH MOIyJb CUIIBI
peaklMH, JEeUCTBYIOIIEH Ha BEpXHUM KOHEl JIeCTHHULBI? OTBET OKPYIJIMTE 0
LEJIOr0 YUCIa.

OTtBeT: H.

B cocyne conepxurcsa 0,1 mons aprona. CpeaHekBaJpaTH4Has CKOPOCTb €ro
mouiekyJ paBHa 400 m/c. Uemy paBHa BHYTpPEHHSIS SHEPTHsI 3TON NOPLUUU aproHa’?

Ortger: JIx.

DNEeKTPOH, JBMXKYLIUICS € HEKOTOPOH CKOpocThio V), momagaer B 00JacTh

OJIHOPOJIHOTO 3JIeKTpudeckoro mnousid. Pabora, coBepm€HHas cuiaamMu MOJS MpU
JIBUKEHUU OJJIEKTPOHA B O0JACTH DJIEKTPUYECKOrO TMOJsl, MOJOKUTEIbHA U
cocraBisieT 36% OT BETUYMHBI KUHETUYECKOM SHEPTUU dJIEKTPOHA, BHUIETAIOLIETO
u3 obsactu nosd. OnpenenuTe OTHOLUIEHHE CKOPOCTH BBUIETAIOIIETr0 M3 00J1acTu
AJIEKTPUYECKOTO I0JIS AIEKTPOHA K €r0 MepBOHAYaIbHONW CKOPOCTH.

OrtBeT:

Jlna 3anucu omeemos na 3adanusn 27-31 ucnoav3yitme uucmolii aucm oymazu.
3anuwume chauana nomep 3aoanusn (27, 28 u m. 0.), a 3amem peuieHue
coomeemcmeyruieil 3a0auu. Omeemul 3anucvigaiime YémKo u pazoopuueo.

27

HenaBHO B TENEHOBOCTAX MOKa3blBIM, KaK BO BpeMs yparaHa Ha JlanbHeMm
Boctoke BeTep cpbIBa€T IBYCKAaTHYIO KpbIIIY C MATHAITAXKHOTO J10Ma, KOTOPBIH
CTOMT TONEPEK HaINpaBieHUs BeTpa. BHawane Kpall KpbllIM C IMOABETPEHHOMU
CTOPOHBI CJIErKa TMPUIOJHUMAETCS HaJ 4YepJaKOM, a M[OTOM BCS Kpblllia
MIOBOPAYMBAETCSA BOKPYT JAPYroi CTOPOHHI U yieraer. [lepeuncnure u oObsicHUTE
dbusnueckue SBIEHUS M 3aKOHOMEPHOCTH, KOTOpbHIE MPHUBEIM K TOJ00HOMY
pe3yJbTary.
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Ilonnoe npaeunvnoe peuienue Kaxcoou uz 3aoau 28-31 oonsxcno cooepircameo
3aKOHbBL U (YOpMYIbl, NPUMEHEHUE KOMOPBIX HEOOX00UMO U OOCHAMOUYHO 014
pewienua 3a0auu, a makdxyce mamemamuyecKkue npPeoodPA36aHus, pPacyémbvl
C YUCIEHHbBIM OMEEMOM U HPU HEOOX00UMOCMU PUCYHOK, NOACHAIOWUIL
pewienue.

28

29

30

31

m

I'magxkuin ximH Maccou M ¢ yriaom o
IPU OCHOBAHUM CTOUT HA TOPU3OHTAIb-
HOW IUIOCKOCTH, 4YacThb KOTOPOM TMOJ
HUM M JIeBE€ — TJlajKass, a 4acTb —
CIpaBa OT HEro — ImepoxomaTas (CM.
puc.). Ha BepiimHe KiuHa, HA BBICOTE |
H Hag  TJIOCKOCTBIO  HAXOJIMTCS i~ I o
MaJeHbKUI OpYyCOK Maccou m, KOd(PPUIMEHT TpEeHUs: KOTOPOro O IIEPOXOBATYIO
4acTh IJIOCKOCTH paBeH W. bpycok oTmyckaioT 0e3 HayajibHOM CKOpPOCTH, OH
CKaThIBACTCA MO KJIMHY M Jajee CKOJb3UT MO MIEPOXOBATOW IUIOCKOCTH H
OCTaHABJIMBAETCS HA HEKOTOPOM pPACCTOAHWUM L TIO TOPHU30HTAIA OT CBOETO
HAYAJIBHOTO MOJIOkEeHUsA. Haiinure 3TO paccrosHue L, eciii B TOYKE Iepexona
C KJIMHA Ha TUIOCKOCTh €CTh TUIAJIKOE 3aKPYIJICHHE, TaK 9TO CKOPOCTh OpycKa mpu
MEePEXO0/Ie C KJIMHA Ha IIIOCKOCTh HE YMEHBIIAETCS.

H

B xonogHoe 3uMHEee Bpemsi X03si€Ba KBAPTUPHI CTalld 3aMep3aTh MPU TeMIeparype
B komMHate T =+ 18° C u, BKJIIOUMUB JOMOJHUTEILHBIA 0OOTpeBaTelb, TO0OUIUCH
noBblleHus Temneparypsl Ha AT = 4° C. Ha ckoibKO IpH 3TOM U3MEHHIIaCh Macca
Bo3ayxa B komHate? Ilnomans xomHatsl S = 20 M%, BBICOTA MOTONKA /1 = 2,5 M,
atMoc(eproe masienne p = 10°ITa, BO3AyX B KOMHATE CBOOOZHO cOOOIAETCS
¢ atmocdepoii. OTBET OKPYTIHTE JI0 IIEJIOTO YMCIIa TPAMMOB.

[Ipoton, nersimuii co ckopocthto v = 0,01 ¢ (1 % ot
CKOpPOCTH CBETa B BakyyMme), MOMaJaeT B 00JacTh
NPOCTPAHCTBA TOJMMHOW d = 5 M, TIe HUMeEeTca p
OIHOPOAHOE MAarHuTHOE moJsie ¢ uHAaykumen B = 1 T,
HAIIPaBJICHHOE IEPIIEHINKYIJIIPHO BEKTOPY  (CM. puC.).
Ha xaxo# yrois ¢ nmoBepHETCSA BEKTOP CKOPOCTH ITPOTOHA
MocJie BblIeTa U3 3T0i oonactu?

©0 00 0,
©©® 00
©© ®00

Ha ropusoHTaJibBHOM  CTONE  JEKUT  KBaJpaTHas d
IJI0CKOMNapauiesibHasl MiacTUHa CO CTOPOHOM a =35,2 cM U TonmuHou d =1 cm,
U3rOTOBJIEHHAsT M3 CTEKJa C [okasareineMm npenomiieHus n=1,5. BokoBble
BEPTUKAJIbHbIE TMOBEPXHOCTH IUJIACTUHBI 3a4YE€PHEHbBl M MOIJOIIAKOT CBET.
[IIkoJBHUK C Pa3HBIX CTOPOH HAINPABISIET Y3KWW CBETOBOM JIyd OT MOIIHOM
Ja3epHOM yKa3KM Ha IUIacTHHY noj yrioM o = 30° K BepTHKaIM U HaOJI0JaeT Ha
NOTOJIKE KOMHATHI MISATHA CBETA, MHOTOKPATHO OTPaXEHHOTO OT Iu1acThHbl. Kakoe
MaKCUMaJIbHOE YnCio N TaKuX MSATEH OH CMOKET YBHUJIETh, €CIIM HanbOoJee yIaqaHo
BbIOEpET HaNpaBJIeHNUE MAJCHHsI CBETOBOTO Jiyya?
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