TpenupoBouHnasi padora
no noaroroske k EI'J
no PU3UKE

12 mapta 2015rona 11 knacc
Bapuant ®110903

Brimonaena: DO KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO PadoThI

Ha BreimonHenne paboThl 1O (QU3MKE OTBOAUTCA 3 4Yaca S5 MUHYT
(235munyT). PaboTa cocTouT M3 2 yacTei, BKIIOYAIONIUX B ceOst 32 3a1aHusl.

OtBeThl K 3a1auusMm 1, 2, 8, 9, 13, 14, 19, 2023 3anuuminre B BUAE OTHOU
U peI, KOTOPAsk COOTBETCTBYET HOMEPY MPAaBHUIIBHOTO OTBETA.

B zaganuax 3-5, 10, 15, 16, 21, 25—-dfBeToM ABIAETCA LIEJ0E YUCIO WU
KOHEYHas JecATUYHas ApoOb. UMCIo 3amuIIUTe B MOJIE OTBETA B TEKCTE PaOOTHI.
Enauauier n3mepeHus GU3HUeCKUX BEJIMYUH ITUCATh HE HYXKHO.

OrBetoM Kk 3amanmssM 6, 7, 11, 12, 17, 18, 221 24 saBuagercs
MOCJIEIOBATEILHOCTh JBYX IMdp. OTBET 3amuIIuTe B TOJIE OTBETA B TEKCTE
paboTHI.

OtBer k 3amanusm 28-32 BkirovyaeT B ceOsi moaApoOHOE OMUCaHWE BCETO
XO0J/la BBITIOJNHEHUs 3amaHus. Ha dYuCTOM JHCTe YKaKATE HOMEDP 3aJaHusl U
3aMUIINATE €T0 MOJTHOE PEIICHHE.

[Ipu BBMHCICHHUSIX pa3peniaeTcss MCIOIb30BaTh HEMPOTPaMMUPYEMbIN
KaJIbKYJISTOP.

[Ipy BBIMOJHEHWW 3aJlaHUKA MOXKHO ITOJIb30BATHCS YEPHOBHKOM. 3aIliCH
B YCPHOBHKE HE YYUTHIBAIOTCS MPU OIICHUBAHUN PAOOTHI.

bamnel, momydyeHHsle Bamu 3a BBINOJHEHHBIC 3aaHUS, CYMMHPYHOTCS.
[TocTapaiiTech BBITIOJHUTh KaK MOXHO OOJIbIIC 3a/JlaHWi U HaOpaTh HaWOOJIbIIIEE
KOJIMYECTBO 0AaJIJIOB.
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Huxe npuBeneHs! cripaBOYHbIE JaHHBIE, KOTOPhIE MOTYT MOHAA00uThCs Bam npu

BBITIOJTHEHUH PAOOTHI.

JdecaTHYHBIC NPUCTABKHU

Hi‘::flgo_ Oo6o3nauenne| MHOKHUTEID H?::;‘(:O_ Oo6o3nauenne| MHOKHUTEID
rura I 10° CaHTH c 102
Mera M 10 MHJLIH M 10°°
KHJIO K 10’ MUKPO MK 10°
T'eKTO r 10° HaHO 10°°
JeIH i 10* ITHKO 1| 10

KoHcTaHThI

YUCIIO 7T =314

yCKOpeHHe cBOGOIHOro mageHus Ha 3emme  |g = 10m/c?

rpaBUTALIMOHHAS TOCTOSTHHAS G=6,7 - 10" H-m%/xr?

YHHBEpCajbHas ra30Bas MOCTOSHHAS R = 8,31 /Ix/(mo11b-K)

NocTossHHasA boJibliMaHa k=1,38 - 107 /K

MOCTOsIHHAsT ABOTaapo N, =6 - 16° momnp™

CKOPOCTh CBETa B BaKyyMe c=3-108wmlc

KO2(PPUIMEHT MPOMOPIMOHATILHOCTH 1

B 3a(£g)H: KYJIOHIa) . = E: 9 - 10 Hom'/Kor”

0

e g o160 10%1

nocrosguHas [lnanka h=6,6 - 10* JIx-c

CooTHoO1IEHUS MEXKIY PpasjinYHbIMHA ¢ AUHUIIAMU

TeMIieparypa

0K=-273C

aToOMHasia €IMHHIIa MaCChbl

la.e.m. = 1,66 - 10 kr

1 atomuas CAHNHUIIa MaCChbl DKBUBAJICHTHA

931,5M»B

1 31eKTpOHBOIBLT

15B =1,6 - 10" JIx
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Macca yacTun

9,1 - 10kr=5,5- 10%a.e. m.

9JIEKTPOHA
npotona |1,673 - 1¢" kr = 1,007a. e. M.
Hertpona |1,675 - 107" kr = 1,008a. e. m.
IL1oTHOCTD
BO/IbI 1000kr/m>mopconuednoro Macaa  |900kr/m>
npeBecuHsl (cocHa) |400kr/M° |amoMuHms 2700kr/™m
KepOCHHA 800xr/M° prernesa 7800kr/™m°
PTYTH 13 600kr/m°
YaeabHasi TEII0EMKOCTh
Boml  |4,2 - 16 Jix/(xr-K) amomuanst | 900 Ix/(kr-K)
hi19i ¢} 2,1 - 16 Tx/(kr-K) MeIH 380/1x/(kr-K)
xenesa |640Ix/(kr-K) qyryHa 500/1x/(kr-K)
ceunna |130 Ix/(kr-K)
YneabHas TemJiora
napooOpasoBaHus BojibI2,3 - 16 Jlox/xr
[UIABJICHHUS CBUHIIA 2516 JIx/xr
[UIABJIEHUS JIbIA 3,3 16I[>K/Kr
HopmanbHble yciioBus
nasienne: 10° ITa, temmepatypa: O °C
Mouasipaast maCca
azora 28 - 10°kr/moub reus 4 - 10°kr/Moib
aprona 40 - 10°kr/monsb KHCTIOpOoia 32 - 10°kr/monsb
Bojopoaa |2 - 10° kr/monb JIATUS 6 - 10°kr/Monb
BO3/IyXa 29 - 10°kr/momb HEOHA 20 - 10°kr/moms
BOJIbI 18 - 10°kr/momb YIJIEKUCIIOrO ra3a 44 - 10°kr/monb
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Yacts 1

Omeemamu Kk 3a0anuam 1-24 aenawmca yugpa, uucio uau
nocie006amenbHOCMs Yugp. 3anumiume omeem 6 noje Omeema 6 MmeKcme
padomul. EOunuysl uzmepenusn puzuueckux éeiuyun RUCamo He HyHcHO.

Ha pucynke u300paxéH rpaduk 3aBucumocTd > M/C
OPOCKIIMU  CKOpocTH V' TOYEYHOro  Tela, 6
JABIDKYIIETOCS. BJOJIb TOPU30HTAIBHON OCH, OT 4
BpeMeHU t. )
CornacHo 3TOMy TpaduKy HMPOEKIHUs YCKOPEHHS
Tena Ha 9Ty OCh OTPHUIIATeIbHA W paBHA —4 M/c’ 0 ) ) 6 / 7
B TEYCHHUE MTPOMEIKYTKA BPEMECHU -2
-4
-6

1) orOmo2c¢ 2) or3cmo5¢c 3) orS5cmob6c  4) orbecmo7c

OrtBer:

Ha neGonbmoe Ttemo maccoit 0,05kr, nBkyieecss Mo WHEPUUM IO TJIAJKOM
miockoctd XOY, HaumHaeT JeWCTBOBATh MOCTOsHHas 1o moxymo cuia 0,1H,
Bceraa HampasieHHas Bnoib ocu QY. Uepe3 2 cekyHIblI MOCe Havyanga ACHCTBUS
CHJIBI MOTYJTb CKOPOCTH ATOTO TeJia

1) menbmie 4 m/c 3) OGoubmie 4 m/c
2) paseH 4 m/c 4) MOXEeT UMETh JIF000€e 3HAUCHHE
Otger:

bpycokx wmaccoit 20Kr paBHOMEpHO TMEpEMENaloT 0
TOPU30HTAJILHON  TMOBEPXHOCTH, NPUKIAAbIBAs K HEMY
MOCTOSTHHYIO ~ CWJTy, HampaBjieHHylo 1oj  yriaom  30°
K MOBepXHOCTU. Motynb 3ToM cuibl paBeH 75 H. Onpenenure
KO3 DUIIMEHT TpeHuss MexAy OpyCKOM U IUIOCKOCThbIO. OTBET OKpYTJUTE 0
JIECSITBIX JOJIEH.

L ZL

OrtBerT:

Kycok npma maccoit 2 kr yman 6e3 HayaJbHOM CKOPOCTH Ha 3€MIIIO C KPBIIIU
BeicOTOH 5 M. [IpeHeOperas cOnpOTHBICHHEM BO3AyXa, OINPEIEIHUTE CPEIHIOKO
MOIITHOCTh CHJIBI TSDKECTH, ACWCTBOBABIIEH Ha KaMEHb BO BPEeMsI Ma/ICHUSI.

Ortser: Br.
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Ha rpaduke mokasaHa 3aBUCHMOCTb MOMIYJS Lipe H
cunbl  Apxumena Fapy, JedcTByromen Ha 205
MEJJICHHO TOTPY>KaeMbIid B JKUJIKOCTh KyOWK, OT ’
riyOuHbl morpyxeHust X. [Inuna pebpa xyOuka 1950
paBHa 10cM, ero HIKHEE OCHOBAaHUE BCE BpEeMs ’
napajuiesIbHO MMOBEPXHOCTH KUJIKOCTH.
OrnpenenuTe MI0THOCTh KUIKOCTH. 6,75
3 0 -
OtBer: Kkr/m”. 25 50 75 x,com

Kocmuueckuil 3001 cTapToBai ¢ 3eMJIM U Yepe3 HEKOTOPOE BpeMs OMYCTHIICS Ha
IpYTryl0 IUIAaHETYy, Macca KOTOpOM MeHbIIe Macchl 3emuid B 4 pasa, a paauyc
OompInie paguyca 3eMiu B 2 pasa.
Onpenenure, Kak B pe3yjibTaTe 3TOr0 KOCMHYECKOrO Tepenéra U3MEHATCS
cienyoomue (QU3NYeCKUe BETUYMHBI, U3MEpsieMble 30HJOM, MO CPAaBHEHHUIO CO
3HAYEHUSIMU JJs1 3eMJIM. YCKOpPEHHE CBOOOJHOTO TMaJeHHs Ha MOBEPXHOCTU
TUTAHETHI, TIEpPBasi KOCMUYECKasi CKOPOCTh JIJIS TNIAHETHI.
Jis Ka)K0i BETMYUHBI OMIPEISINTE COOTBETCTBYIOIINNA XapaKTep N3MEHEHUS:

1) yBenuuuTcs

2) YMEHBIIUTCS

3) HE U3MEHUTCS
3anuimuTe B TaOauily BeIOpaHHbIC HUQPHI I KaxA0W (U3UUECKONW BEITHMYMHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCH.

VYckopeHue cBOOOIHOTO MaIeHUs Ha IlepBasg kocMHU€eCKasi CKOPOCTb JJIst
MTOBEPXHOCTH IIJIAHETHI TUTAHETHI

Teno COBEpHIACT CBO6OI[HI>IC rapMOHHNYCCKHC KoJICOaHMsI. KOOpI[I/IHaTa TCIIa

. Tt
u3MeHsercss mo 3akony X(t) = 0,05|f$ln(2t +§j, I7ic BCE BEJIMYUHBI MPUBEICHBI

B CH. YcraHOBHTE COOTBETCTBHE MEXKIy (DHU3UYCCKHMHM BEIUYMHAMH W UX
3HaueHusMH. K Kaxmoi  mo3unuuM  mepBOro  croibma  mogdepure
COOTBETCTBYIOIIYIO MTO3UINIO M3 BTOPOTO CTOJIOIIA.

OUINYECKA S BEJTMUNHA EE 3HAUEHUE (s CH)
A) HauvajgbHas KOOpJAWHATA Teja 1) 0,05
B) makcuMmasbHOE 3HauYeHHe MOAyns ckopoctu 2) 0O
Tena 3) 0,1
4) 0,2

3anumure B TaOIUILy BIOpaHHBIE HU(PHI 10 COOTBETCTBYIOIIUMH OYKBaMHU.

A|b

OTtBerT:
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bpoyHOBckasgs dacTHIla HaXOOUTCS B JKUAKOCTU. Temmeparypy KHAKOCTH
HAUYMHAIOT MEMJICHHO MOHIKaTh. YTO OyAeT MPOUCXOAUTH C MOIYJEM CKOPOCTU
IBUKEHUSI OPOYHOBCKON YAaCTULIBI U TTOUEMY ?

Monysb ckopocTi OpOyHOBCKOM 4acTHUIlbl OyAeT

1) yBenuuuBaThCS, TaK KaK 4YacTHIE OyJeT Jierde JABUraThCsl cpeaur BcE Oosiee
MEJIJIEHHO ABMKYIIUXCS MOJIEKYJ JKUAKOCTH

2) YMEHBIIATHCSA, TaK KAaK MOJICKYJIBI JKHJIKOCTH MPU TOHMKCHUH TEMIIEPaTyphl
HAYMHAIOT JBUTATHCS MEJJICHHEE M MEHEE MHTEHCUBHO TOJIKAIOT OPOYHOBCKYTO
YaCTHUILY

3) ocraBaThCs HEM3MEHHBIM, TaK KaK OH 3aBUCHUT TOJBKO OT pa3Mepa YaCTHIIbI

4) yBeNIWYMBATHCSA, TaK KaK M3-32 TEIUIOBOTO CXKATHS TPU OXJIAXKIACHUHU pa3Mep
YacTUIIbl OYJE€T YMEHbIIATHCS, U CONMPOTHUBJICHHE €€ NBMXCHHUIO B JKUJIKOCTU
Takxe OyJIeT yMEHbIIaThCs

OTtBeT:

Ha pV-auarpamme mpenctaBieHsl nporecchl nepexoga 1 - 2 —» 3 P 1
OJIHOTO MOJII OJJHOATOMHOT'O HJEAJIbHOTO ra3a u3 cocTosiHus 1 B
cocrosiHue 3.

Ha xakom #3 clienyronmx pucyHKOB MPaBUILHO M300paKEHBI 3TH o) 3
nporieccel Ha VT-auarpamme? 0
" os2 > T S 3
3
2 1
1 1 /3 ’
/7 /7 /7 /7
0 0 0 0
T T T T
1) 1 2) 2 3) 3 4) 4
OTBeT:

B wuneanbHON TeruioBoM MamivHEe a0COJIIOTHAas TeMIlepaTypa HarpeBartess
OTJIMYAETCS OT TeMIlepaTypbl XoJoauibHUKa B 2,5 pa3a. Uemy paBen KIIJ] stoit
MalIuHBI?

Orser: %.
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OauH MoOJb BJIQXHOIO BO3yXa HAXOAMTCS B HEHACBILIEHHOM COCTOSHUM NpU
temrneparype T u gaBiaeHun pP. Temmeparypy rasza u300apHuecKd YBETHUUIIH.

Kak m3MeHWINCh MpH 3TOM OTHOCUTENbHAs BJIAKHOCTHh BO3AyXa M TOYKA POCHI?
JUist K101 BEJTMYUHBI OMPEIEIUTE COOTBETCTBYIOIIMNA XapaKkTep U3MEHEHHUS:

1) yBenuuunaach

2) yMEHbBIINIACh

3) HEe U3MEHMIIACh
3anuiuTe B Ta0MILy BRIOpaHHbBIE IUQPHI A7 KaXA0H (PU3NIECKON BETUUHHBI.
[{udpbl B OTBETE MOTYT IIOBTOPSATHCS.

OTHOCHTEIIbHASI BIAKHOCTh BO3lyXa Touka pocsl

12

B cocyne moa mopiiHeM HaXOAUTCS UICAbHBIM OJJHOATOMHBIN T'a3 B KOJUYECTBE
V Mosib. OT Ta3a OTHIM KOMu4ecTBO TEioThl Q > 0, mpu 3TOM BHEIIHHWE CHITBI
coBepmmiaM Haja razoMm pabory A> 0. YcraHOBUTE COOTBETCTBHE MEXKIY
(¢bu3nyecKUMU BeIMYMHAMU M (opMyramMu, MPU TOMOIIM KOTOPBIX HMX MOKHO
BBIYUCIUTD. K KaK10M MO3UIIMU MEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO BTOPOTO CTOJIOIIA.

OU3SNYECKAS BEJIMUNHA OOPMVIJIA
A) W3MEHEeHHe BHYTPEHHEH dHEpTUH ra3a 1) A-Q
B OMKMCAHHOM TpoIiecce 2) Q+A
b) usmenenme temneparypsl raza AT 3) 3(Q+A)
B OMKMCAHHOM TpoIiecce TR
4) 2(A-Q)
IR

3anumure B TaOIUILy BIOpaHHBIE HU(PHI 0] COOTBETCTBYIOIIUMH OYKBaMHU.

A|b

OrtBerT:
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Ha ropusonTanbHONM TEMHOM IIJIOCKOCTH JIEKHUT CTEKJISHHBIN
ke (Mokasarenb mpeinomieHus crekia 1,5). Ha ero
BEPTUKAIIbHYIO TrpaHb AB  magaer  y3KHMM  MYYOK
MOHOXPOMATHYECKOTO 3eJ€HOro cBeTa (CM. PHCYHOK, BHJ
CBEpXy). 3a KJIMHOM YCTAaHOBJICH BEPTHUKAJIBHBIA OKpaH, — s
IapajulesIbHbI rpann AB kinHa.
Kakoe ¢usnyeckoe sBIEHHE MOXKHO IIPY STOM HAGIIIOIaTh? 60%

A C

/777

1) mpenomitenue cBeTa Ha rpanu BC

2) Ha 9KpaHe 3a KIMHOM MOXHO HaOIr01aTh TU(QPAKIIHOHHYIO KAPTHHY
3) Ha dKpaHe 3a KIIMHOM MOKHO HaOJI0JaTh AUCIIEPCHOHHBIEC TIOJIOCHI
4) sBIIEHUE MTOJHOTO BHYTPEHHETO OTpaskeHust oT rpanu BC

OrtBer:

- -
OTpuLaTebHBIA TOYEUHBIA 3apsaa ( ABHKETCsH co ckopocthio VB (0) V

B OJHOPOJHOM MAarHMTHOM TMOJIe ¢ HWHAyKuuen B Tak, kak
MOKAa3aHO HA PUCYHKE.
Ha kakoM wu3 cleaylomMUX pPHUCYHKOB TMPABUIBHO MOKAa3aHO q

HanpasyeHue cuisl JlIopeHna F, neWcTByromen Ha 3apsii CO CTOPOHBI MArHUTHOIO

oJIs? @ @ @ @

BE@® V B@® V BE@® V 5@ 7
q q q q
F E

OrtBerT:

JIBa TOYEUHBIX 3apsiia — OTPULIATENbHBIN, paBHbIM Mo Moaymo 3 MkKi, u
MOJIOKUTENbHBIN, paBHBIA N0 Moayiro 4 MkKJ1, pacnosioskeHbl Ha pacCTOSHUM 1 M
apyr ot apyra. Ha paccrosHuM 1 M OT KaXA0ro M3 3THX 3apsiioB MOMEIIAIOT
HOJIOKUTENBHBIN 3apsan Q, Moayns koToporo paseH 2 MkKi. Onpenenure MonyIib

CWIIbI, JIedcTByrome Ha 3apan Q co cTopoHbl ABYX Apyrux 3apsaoB. OTBer
BbIpazuTe B MH 1 oKpyrimre 10 1e10ro yucna.

Ortser: MH.
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[Ipu >1MeKTpOMArHUTHBIX KOJIEOAHUSX B KOJeOaTEeIbHOM KOHTYpE, COCTOSIIEM U3
KOHJICHCATOpa M KaTyIIKA HWHAYKTUBHOCTH, IIOCIEAOBATEIbHO PEAIN3YIOTCA
CIEAYIOIIUE COCTOSTHUA.

1. KonaeHcaTop NOJHOCTBIO Pa3psikKeH, a CHJIa TOKA, TEKYIIEro 4epe3 KaTylIKy,
MaKCUMaJIbHA.

2.Cuna TOKa, TEKylIero 4Yepe3 KaTylKy, YMEHBIIAeTCs, a KOHJAEHCATOP
3apsHKaeTCs.

3. KoHieHcaTop noiaHOCThIO 3apsiKeH, a TOK Yepe3 KaTyIIKy He MPOTEeKaeT.
4.KonneHcatop pa3spsbkaercs, a cujla TOKa, TEKYIIero uepe3 KarTylikKy,
YBEJIMYUBAETCH.

B kakom wu3 stux cocrosHuit OJIC uwHAYKUIMM, ACHCTBYIOIIAs B KaTyIIKE,
MaKCHUMaJbHa 110 MOIYJ0?

OrtBer:

Onthyeckas CHCTEMa COCTOMT W3  TOHKOM
cobuparonied  JMH3BI, HUMEWIIeH  (POKycHOe S

paccrossuue F. Ha pacctosHum @ oOT IWH3BI - - )
HaXOJWTCA TOYEUHBIM WCTOYHMK CBeTa S, 0 / ¥ 0
yIan€HHBId OT TJiaBHOW onTudeckoid ocu OO
JWH3BI HA paccTosiHue b.
BmuioTHy!0 K 3TO# JIMH3E CTAaBAT TOYHO TaKYIO K€ BTOPYIO JIMH3Y TaK, YTO TJIABHBIC
ONTHYECKUE OCH JHWH3 coBmangatT. Omnpenenure, Kak B PE3yJIbTaTe >STOTO
U3MEHATCS clenyiomue (U3NYEeCKue BEIUMYHMHBI. PACCTOSHHE OT JIMH3BI J0
M300paKEeHHSI HCTOYHUKA U ONTHYECKAs! CUJIa CUCTEMBL.
J Ka)K7I01 BETMYUHBI OMIPEISINTE COOTBETCTBYIOIINNA XapaKTep N3MEHEHUS:

1) yBenuuuTcs

2) YMEHBIIUTCS

3) HE U3MEHUTCS
3anuiuTe B TaOIUIly BEIOpaHHBIC UGPHI A1 KaXI0W (PU3MIECKON BEIIMUUHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCHA.

Paccrosgaue ot JIMH3EI 10 Onrrueckas cuiia CUCTEMBI
M300paKEeHHsI HCTOYHUKA
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VYcTaHOBUTE COOTBETCTBUE MEXIY (DPU3MUECKMMM BEJIMYMHAMU U €IMHHULAMU HX
u3Mmepenus B CH.

K kaxzmoil mosuiuu mepBoro crojidna moJ0epuTe COOTBETCTBYIOILYIO MO3ULIUIO
BTOPOTO U 3alHIIKTE B TAOIHUILY BbIOpaHHBIE ITUQPHI.

OUBNYECKASA BEJIMUNHA ®OPMVIJIA
A) DJIC unayKImu 1) xrGi°
b) WHIYKTUBHOCTH NS
2) kr
A ¢?
3) xr?
A¢?
4) xrBr°
A% [¢°

3anuiure B TaOIUILy BbIOpaHHbBIE HU(PHI 10 COOTBETCTBYIOIIUMH OYKBaMHU.

A|b

OTtBeT:

Anpa A, B, Cu D ornmuaroTrcss MacCOBBIMH M 3apsJOBBIMH YHCIIAMU TaK, Kak
IMOKa3aHO HUXKE:

A xaB  YXC XD
N3oTonamu sABISIIOTCS s1pa
1) AuB 2) AuC 3) CuDbD 4) CuB

OrtBer:

B xozme sepHO#M peakumu sapo ., K mpeBpamaercs B sapo . Ca. Ilpu stom
BBUIETAIOT JIBE YAaCTHIBI, OJHA U3 KOTOPHIX IPEACTABISET COOON aHTHHEHTPHHO.
B xone maHHOU siAepHON peaKUU Peain3yeTcs

1) anwda-pacnan 3) MO3UTPOHHBIN OeTa-pacman
2) DJIEKTPOHHBIN OeTa-pacray 4) ramMma-pacraj
OtBer:
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Ha PUCYHKE IIPUBCACHBI Fpa(I)I/IKI/I 3aBucuMocTH yuciia N PadIOAKTHBHBIX aTOMOB
OT BpEMCHU t most I{CTpréX PaarOAaKTHUBHBIX 3JICMCHTOB.

N |
A
............... B
B \\ .........
Sd
‘\. “5_____\\\
F il T
0 t

Haubonpum nepuoom nosrypaciiaza 00j1aiaeT 3JIeMeHT

1) A 2) b 3) B 4) T

OrtBer:

Hekortopass 9actuma mnpuHsUIa ydacThe B sAepHOW peakmuu. B pesymibrare
oOpa3oBajiach HOBas 4YacTHIA, Macca KOTOPOH OKaszajach MEHBIIE MAacChl
MCXOJHON YaCTHIIBI, @ CKOPOCTh OCTajach MPEXHEH MO MOAYI0, HO M3MEHUIACh
no HanpasieHuio Ha 18(° Mo OTHONIEHHIO K HANIPABJICHUIO IBIKEHUS MCXOIHOU
YaCTHUIIBI.
Kak wm3MeHwmmces cnenyromue (QU3NYECKUe BEITUYMHBL 1) MOAYIh HUMITYJbCA,
2) uMHA BOJIHBI Je bpoitis 00pa3oBaBIIEHCS 4YacTUIBI IO OTHOIICHHUIO
K UCXOIHOU?
Jis Ka)KI01 BETMYUHBI OMIPEISINTE COOTBETCTBYIOIINNA XapaKTep N3MEHEHUS:

1) yBenuuunaach

2) yMEHBIINIACh

3) HE U3MECHMIIACh
3anumuTte B TaOnMIy BbIOpaHHBIE HUGPHI I KKI0W (PU3NUECKON BEIMYMHBI.
[{udpbl B OTBETE MOTYT IIOBTOPSATHCS.

Monyne nmnynbca JlnvuHa BonHb! Ae bpons
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Nmeercss KOMIUIEKT OOOpYyMOBaHMs, TO3BOJSIIONIMN HAOMIOAATh pa3IUYHBIC
busnueckue siBIeHMs. B HEro BXOIsT:

a) TOHKas coOuparomas JMH3a,

0) CTeKJITHHAs IPU3MA;

B) HICTOYHMK MOHOXPOMATHYECKOTO CBETA (J1a3epHas yKaska);

I') HICTOYHHUK OEJIOro CBETA;

1) nudpakIMOHHAs PEIIETKa;

¢) KpaH.
Jiss  Toro 49TOOBI MPOAEMOHCTPUPOBATH SBJICHHE JUCIEPCHH CBETa, W3
MEePEUYHNCICHHOTO 000PYI0BaHUS HEOOXOAMMO BHIOPAThH

1) TOHKYIO COOMpAIOIIYIO JIMH3Y, JTA3ePHYIO YKa3Ky ¥ dKpaH
2) CTEKISTHHYIO MPU3MY, JIA3EPHYIO YKa3Ky B SKpaH

3) naszepHyO yKa3Ky, TUGPAKIIUOHHYIO PEIIETKY U dKpaH
4) CTeKJISHHYIO MPU3MY, HCTOYHHUK OCJIOTO CBETa M AKPaH

OTtBeT:

[IxoNbHUK TPOBOAWI AKCHEPUMEHTHI, COCIUHSIS JIPYr C JIPYrOM pPa3nYHbIMU
cnocobamu OaTapeiiky ¥ TNpPOHyMEpoBaHHble JamMnouyku. CompoTHBICHHE
OatapeilKu M  COCAMHUTENIbHBIX IPOBOJOB OBUIO MPEHEOPEKUMO  MaJo.
N3meputenbHble MPUOOPHI, KOTOPbIE MCIOIb30BAN HIKOJIBHUK, MOXHO CUUTATh
uaeaibHbIMUA. COIMPOTHUBIEHHE BCEX JaMIIOYEK HE 3aBUCUT OT HaIpsSKEHUs,
K KOTOpPOMY OHHU TMOJKJIIOUYEHBbI. XOJ CBOUX 3KCIHEPUMEHTOB U TMOJIyYCHHbIE
pe3yNbTaThl MIKOJBHUK 3aHOCWJI B JTA0OpATOPHBIN >KypHasi. BOT 4ro HamucaHo
B ATOM >KypHaJie.

Omnsit A). IToacoenunn k 6atapetike mammnouky Ne 1. Cuia Toka yepes baTapeiky
2 A, HanpsbxeHue Ha amrouke 12 B.

Omeir B). IMomgkmrourn gammouky Ne 2 mocnenoBatenbHO ¢ jJammiodkoi Ne 1. Crna
ToKa "epe3 jJamiouky Ne 1 paBHa 1 A, Hanpspkerne Ha ammodke Ne 2 cocraBisiet 6 B.
OmeiT B). IMoncoeannann nocnempoBatensHo ¢ tamnodkamu Ne 1w Ne 2 mammnouky
Ne 3. Cuna toka uepe3 Oarapeiiky paBHa 0,5A, Hampsikenue Ha jgammouke Ne 1
cocraisieT 3 B.

Hcxons u3 3amucedl B KypHayie, BbIOEpPUTE ABa MPABWIbHBIX YTBEPKICHUS U
3aMUIIATE B TaOIUILYy HUQPBHI, O] KOTOPHIMHU YKa3aHbl 3TH YTBEPKACHHUS.

1) BJC Garapeiiku paBHa 12 B
2) namnouku Ne 1 u Ne 2 pasubie
3) mammouku Ne 1 u Ne 3 oquHaKoBEBIC

4) comporuBicHUe jaMrnoykd Ne 3 B gBa pasza Ooubllie COMPOTHBIICHUS
jJaMnoyku Ne 2

5) Bce TpH JAMIIOYKH UMEIOT Pa3HOE COMPOTUBIICHUE

OTtBerT:
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Yacrsb 2

Omeemom K 3a0anuam 25-27aenaemca uucio. 3anuwiume 3mo 4ucio é noJie
omeema 6 mekcme paoomvl. Eounuyvt uzmepenus pusuueckux eenuuuu
nucamo He HYJCHO.

25

26

27

Teno Opomeno mox yriaom 60° K TOpPU3OHTY C IUIOCKOM TOPU3OHTAIbHOU
MOBEPXHOCTH C HavajubHOH ckopocThto 20 wm/c. CompoTuBieHHE BO3ayxa
npeHebpexxumo mMano. Ha kakoM MUHMMAaJIbHOM PACCTOSHUU OT TOYKH OpOCaHMs
(mo ropu30HTAIK) MOYJIh IPOCKIIMU CKOPOCTH Tejla Ha BEPTHKAJIbHYIO OCh OyaeT
cocTaBiATh 25% OT MOAYNSI MPOEKLMU CKOPOCTH Tejla Ha TOPU3OHTAIBHYIO OCh?
OTBeT OKpYIIUTE 10 LENOr0 YUCIa.

OrtBer: M.

JIBa  OJMHAKOBBIX  HEWACAIBHBIX  BOJBTMETpA

COEAMHAIOT MapaJyIelbHO M TMOJKIIOYaloT K Oara-

peiike ¢ DJIC 12B u HEKOTOPHIM BHYTPEHHUM _L_®—
compoTuBieHueM. B pesymnbraTte o0a BombTMeETpa 1 \\_//
MOKa3bIBaIOT oiMHaKoBoe HampspkeHne 10 B. 3atem
COOMPAIOT AIEKTPUUECKYIO LIEMb, COCTOSIIYIO U3 TOH ke OaTtapeku M TPEX TaKuX
K€ OJIMHAKOBBIX BOJIFTMETPOB (CXeMa IeNu TIOKa3aHa Ha pucyHke). Kakoe
HANpsDKEHUE TOKaXKeT BOJBTMETP, O0OO3HAa4YeHHbIH Ha cxeme mudpoit 17?

HeI/II[eaJIBHI:Jﬁ BOJIBTMCTP ITOKA3bIBACT IMMPOU3IBCACHUC CHUJIbI TCKYHICTO YCPE3 HET'O
TOKa Ha COIMPOTUBJICHUC BOJbLTMCETPA.

©

Ortser: B.

MeTannndeckyo IJIACTHHKY OOJy4aloT MOHOXPOMATHYECKHM CBETOM, [IJIMHA
BOJIHBI KOTOPOTO COCTaBiisieT 2/3 JUIMHBI BOJIHBI, COOTBETCTBYIOIIEH KpacHOM
rpanune dororddexra s 3Toro Meramwia. PabGora BeIXOJa 3JIEKTPOHOB IS
UcclieyeMoro Metaia paBHa 43B. Onpenennute MakCUMalbHYI0 KHHETHUECKYIO
DHEPruto (HOTOIIEKTPOHOB, BBUICTAIOIIMX W3 METAUIMYECKOW TUIACTUHKU O]
JCHCTBHEM TOTO CBETA.

OrtBer: HB.
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Jna 3anucu omeemoe na 3adanusn (28-32) ucnonwvzyiime uucmolii aucm.
3anuwume cnauana nomep 3adanusn (28, 29 u m. 0.), a 3amem pewenue
coomeemcmeyrowiei 3a0auu. Omeemol 3anucvleéaiime 4émko u pazdopuueo.

28

BbicOkO B TOpax B XOpOWIYH TOTOAYy IIpU
HU3KOH TemIieparype BO31yXa IOBEPXHOCTh
CHeTa Ha SIPKOM  COJHIIE  TOCTENEHHO
MOKPBHIBACTCS  CJIOEM  «CHEXHBIX IIBETOBY,
COCTOSIIMX W3 OOJBIINX JICASHBIX KPUCTAIIOB-
CHeX)KMHOK (cM. pucyHOK.). Takoe siBieHue
HaOJIFOIaeTCsl TOJILKO TOT/IA, KOTJa CHEeT O4eHb
yrcThli. [loueMy mpu ATHX YCIOBHUSX CHET Ha
COJIHIIE HE TaeT, a MePEeKPUCTAIITH3YETCS ?

OTBeT MOSICHHUTE, yKa3aB, Kakue (hU3NUECKUEe
SIBJICHUS M 3aKOHBI BbI HCIIOIb30Bau 17151 0OBSICHEHUS .

Ilonnoe npaeunvhoe peuienue Kax3coou u3 zaoau 29—32 0013cHo codeprcanp
3AKOHbL U PopMyIbl, NPUMEHEHUE KOMOPbIX Heo0X00umMo u 00Cmamouno 0.
peuienusa 3aoauu, a makxyce mamemamuieckue npeodpazoeanusn, pacuémol c
YUCIEHHbBIM OMEEMOM U HPU  HE00X00UMOCHU PUCYHOK, HNOACHAIOUWLULL
peutenue.

29

B cucreme, n300paxk€HHOM Ha pPHUCYHKE, TPY3HUK
Maccou m= 1xkr MTOBEILICH Ha HUTH, M
OXBAaTBIBAIOIICH TPU OJIOKA, BTOPOM KOHEI KOTOPOM
NpHBSI3aH K OCH CaMoOro IpaBoro OJioka (cMm. . H
pucyHoK). K 31Ol e ocu mpuBsi3aHa Japyrasi HUTb, ¢
coeAuHsOmasica ¢ rpy3om wmaccod M = 1lkr,
JeXalyM Ha  IIEPOXOBATOM  T'OPU3OHTAIBHOMU
TI0CKOCTH (KO3 PUIMEHT TpeHus Tpy3a o MiockocTh paBeH | = 0,25).Haligure
yCKOpeHHe @ rpy3uka M. CuwuraiiTe, 4TO HUTH HEBECOMBI U HEPACTSKUMBI,
CBOOOJIHBIE YYaCTKU HUTEH BEPTUKAJIbHBI WJIM TOPU3OHTAIbHBI, OJIOKHM HEBECOMBI,
a TPEHUE B UX OCSIX OTCYTCTBYET.
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TOHKOCTECHHBIN NUJINHAP C BO3AYXOM 3aKPBIT

CHU3Y TMOpIIHEM Maccod M= 3Kr, KOTOPbIM — ‘, " :
MOKET 0e3 TpeHHs MepeMeNIaTbcs B IIUITHH/I- o oo h
pe. lwmuaap 1utaBaeT B BEPTUKAIHLHOM l & e

MOJIOKEHHH B BOJE TMpU  TEMIIeparype INEEI o o %o
T= 300K (cm.pucynok). Korma mmamamp == |..."

OIyCTWJIM TIPH MOCTOSHHOM TeMIlepaTtype Ha
rimyouny h = 10M (OT mMOBEpXHOCTH BOJBI JIO
€ro  BEpPXHEH  KpBIINIKH), OH TOTEePsI
maBydects. Haiiaute wmaccy Bo3ayxa B
MUIUHApPE. ATMOC(hEpHOE [aBJICHUE PAaBHO
Po = 10 ITa, Macca mMIMHIpPAa M BO3AyXa B LMIMHAPE IOPA3A0 MEHbIIE MACCHI
TIOPIITHS.

B menu, cxema KOTOpoM H300pa)ieHa HAa PHUCYHKE, —
o4y K B HekoTOopbld MOMEHT 3amblkaroT. Ha
CKOJBKO TOCI€ 3TOr0  HM3MEHUTCA 3apan ( |
koHmeHcatopa C  émkocteio  10mMx®d? DJIC 67T C
UCTOYHUKA C MaJIbIM BHYTPEHHUM CONPOTHBICHUEM
paBHa E = 5B, conporusienne pesucropa R = 40w,
COTNPOTUBIICHUE KATYUIKW MHAYKTUBHOCTH I = 1 OM, CONpPOTHBIEHHEM IPOBOIOB
MOKHO MPEHEOpEUb.

Heipsutbuik, Haxopsmuiicss B OaccellHe, CMOTPUT BBepX ¢ riyOmHbl h Ha
CIOKOMHYIO NOBEPXHOCTh BOJBI M BUIUT Y€pe3 Hee, YTO €ro TpeHep CTOUT Ha
KpoMKe OacceliHa, IpUYeM CTYIIHM HOT HAaXOIATCS HAa YPOBHE BOJIbl, a T0OJIOBA
BUJHA HBIPSUIBIIUKY NOJ yriaoMm ¢ = 45°k Beptukanu. [lokasarens mpenomiieHus
BOJIBI N = 4/3, paccTosiHUE IO TOPU30HTAIIM OT IJIa3 HBIPSUIBIIMKA JJO HOT TPeHepa
paBHo | = 7 M, poct Tpenepa H = 1,77 M. Uemy paBHa riybuna h, ¢ koTopoii
CMOTPUT HBIPSUTBIIHUK?
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HNHCcTpyKIUS M0 BHINOJHEHUIO PadoThI

Ha BreimonHenne paboThl 1O (QU3MKE OTBOAUTCA 3 4Yaca S5 MUHYT
(235munyT). PaboTa cocTouT M3 2 yacTei, BKIIOYAIONIUX B ceOst 32 3a1aHusl.

OtBeThl K 3a1auusMm 1, 2, 8, 9, 13, 14, 19, 2023 3anuuminre B BUAE OTHOU
U peI, KOTOPAsk COOTBETCTBYET HOMEPY MPAaBHUIIBHOTO OTBETA.

B zaganuax 3-5, 10, 15, 16, 21, 25—-dfBeToM ABIAETCA LIEJ0E YUCIO WU
KOHEYHas JecATUYHas ApoOb. UMCIo 3amuIIUTe B MOJIE OTBETA B TEKCTE PaOOTHI.
Enauauier n3mepeHus GU3HUeCKUX BEJIMYUH ITUCATh HE HYXKHO.

OrBetoM Kk 3amanmssM 6, 7, 11, 12, 17, 18, 221 24 saBuagercs
MOCJIEIOBATEILHOCTh JBYX IMdp. OTBET 3amuIIuTe B TOJIE OTBETA B TEKCTE
paboTHI.

OtBer k 3amanusm 28-32 BkirovyaeT B ceOsi moaApoOHOE OMUCaHWE BCETO
XO0J/la BBITIOJNHEHUs 3amaHus. Ha dYuCTOM JHCTe YKaKATE HOMEDP 3aJaHusl U
3aMUIINATE €T0 MOJTHOE PEIICHHE.

[Ipu BBMHCICHHUSIX pa3peniaeTcss MCIOIb30BaTh HEMPOTPaMMUPYEMbIN
KaJIbKYJISTOP.

[Ipy BBIMOJHEHWW 3aJlaHUKA MOXKHO ITOJIb30BATHCS YEPHOBHKOM. 3aIliCH
B YCPHOBHKE HE YYUTHIBAIOTCS MPU OIICHUBAHUN PAOOTHI.

bamnel, momydyeHHsle Bamu 3a BBINOJHEHHBIC 3aaHUS, CYMMHPYHOTCS.
[TocTapaiiTech BBITIOJHUTh KaK MOXHO OOJIbIIC 3a/JlaHWi U HaOpaTh HaWOOJIbIIIEE
KOJIMYECTBO 0AaJIJIOB.
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Huxe npuBeneHs! cripaBOYHbIE JaHHBIE, KOTOPhIE MOTYT MOHAA00uThCs Bam npu

BBITIOJTHEHUH PAOOTHI.

JdecaTHYHBIC NPUCTABKHU

Hi‘::flgo_ Oo6o3nauenne| MHOKHUTEID H?::;‘(:O_ Oo6o3nauenne| MHOKHUTEID
rura I 10° CaHTH c 102
Mera M 10 MHJLIH M 10°°
KHJIO K 10’ MUKPO MK 10°
T'eKTO r 10° HaHO 10°°
JeIH i 10* ITHKO 1| 10

KoHcTaHThI

YUCIIO 7T =314

yCKOpeHHe cBOGOIHOro mageHus Ha 3emme  |g = 10m/c?

rpaBUTALIMOHHAS TOCTOSTHHAS G=6,7 - 10" H-m%/xr?

YHHBEpCajbHas ra30Bas MOCTOSHHAS R = 8,31 /Ix/(mo11b-K)

NocTossHHasA boJibliMaHa k=1,38 - 107 /K

MOCTOsIHHAsT ABOTaapo N, =6 - 16° momnp™

CKOPOCTh CBETa B BaKyyMe c=3-108wmlc

KO2(PPUIMEHT MPOMOPIMOHATILHOCTH 1

B 3a(£g)H: KYJIOHIa) . = E: 9 - 10 Hom'/Kor”

0

e g o160 10%1

nocrosguHas [lnanka h=6,6 - 10* JIx-c

CooTHoO1IEHUS MEXKIY PpasjinYHbIMHA ¢ AUHUIIAMU

TeMIieparypa

0K=-273C

aToOMHasia €IMHHIIa MaCChbl

la.e.m. = 1,66 - 10 kr

1 atomuas CAHNHUIIa MaCChbl DKBUBAJICHTHA

931,5M»B

1 31eKTpOHBOIBLT

15B =1,6 - 10" JIx
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Macca yacTun

9,1 - 10kr=5,5- 10%a.e. m.

9JIEKTPOHA
npotona |1,673 - 1¢" kr = 1,007a. e. M.
Hertpona |1,675 - 107" kr = 1,008a. e. m.
IL1oTHOCTD
BO/IbI 1000kr/m>mopconuednoro Macaa  |900kr/m>
npeBecuHsl (cocHa) |400kr/M° |amoMuHms 2700kr/™m
KepOCHHA 800xr/M° prernesa 7800kr/™m°
PTYTH 13 600kr/m°
YaeabHasi TEII0EMKOCTh
Boml  |4,2 - 16 Jix/(xr-K) amomuanst | 900 Ix/(kr-K)
hi19i ¢} 2,1 - 16 Tx/(kr-K) MeIH 380/1x/(kr-K)
xenesa |640Ix/(kr-K) qyryHa 500/1x/(kr-K)
ceunna |130 Ix/(kr-K)
YneabHas TemJiora
napooOpasoBaHus BojibI2,3 - 16 Jlox/xr
[UIABJICHHUS CBUHIIA 2516 JIx/xr
[UIABJIEHUS JIbIA 3,3 16I[>K/Kr
HopmanbHble yciioBus
nasienne: 10° ITa, temmepatypa: O °C
Mouasipaast maCca
azora 28 - 10°kr/moub reus 4 - 10°kr/Moib
aprona 40 - 10°kr/monsb KHCTIOpOoia 32 - 10°kr/monsb
Bojopoaa |2 - 10° kr/monb JIATUS 6 - 10°kr/Monb
BO3/IyXa 29 - 10°kr/momb HEOHA 20 - 10°kr/moms
BOJIbI 18 - 10°kr/momb YIJIEKUCIIOrO ra3a 44 - 10°kr/monb
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Yacts 1

Omeemamu Kk 3a0anuam 1-24 aenawmca yugpa, uucio uau
nocie006amenbHOCMs Yugp. 3anumiume omeem 6 noje Omeema 6 MmeKcme
padomul. EOunuysl uzmepenusn puzuueckux éeiuyun RUCamo He HyHcHO.

Ha pucynke u306paxén rpaduk 3aucumoctn /> Me
OPOEKIMU CKOpocTH V  TOYEYHOro Tena, 6
JABUKYIIETOCS BJIOJIb TOPU30OHTAIBHOM OCH, OT 4
BpeMeHH t. )
CornmacHo  3TOMy  rpaguky  NpPOEKLUs
YCKOpPEHUS Tella Ha 3Ty OCh MOJOXKHUTENIbHA U 0 2 ) 6 / lc
paBHa 4 M/c® B TeUeHHE IPOMEKYTKA BPEMEHH -2
—4
-6

1) orOmo2c¢ 2) or3cmo5¢c 3) orS5cmob6c  4) orbecmo7c

OrtBer:

Ha HeOombmoe Tteno maccoir 0,1kr, ABMOKYIIEECSs IO HWHEPIUU 110 TIIAJIKOU
miockoctd XOY, HaumHaeT JIeWCTBOBATh IMOCTOsHHas 1o moxymwo cuia 0,2H,
Bceraa HamnpasieHHas B0k ocu OX. Uepe3 3 cekyHIbI MOCe Havyana JCHCTBUS
CHJIBI MOTYJTh CKOPOCTH ATOTO TeJa

1) menbmie 6 m/c 3) OGoubmie 6 m/c

2) paseH 6 M/c 4) MOXEeT UMETh JIF000€e 3HAUCHHE
Otger:

Bbpycok maccori 20kr paBHOMEPHO MEPEMENIAIOT MO CKJIOHY TOPKH, F

NpUKIAIbIBasl K HEMY TIOCTOSHHYIO CHJIy, HAalpaBJICHHYIO
napasuieIbHO TIOBEPXHOCTH TOpKU. Momyinb 310l cuibl paBeH 204H,

yroJl HakJIOHAa ropku K ropuszoHty 60°. Omnpenenure ko3pdUIIMEHT

TPEHUS MEXAY OPYCKOM U CKIIOHOM TOPKH.

OTBeT OKPYTIUTE 10 ACCATHIX JTOJICH. 60°

OrtBer:

Teny wmaccoii 0,2 xr cooOlMIM BEPTUKAJIBHO HAIMPABIECHHYIO HavyajlbHYIO
ckopocth 10m/c. TIpeHeOperasi CONMPOTUBICHUEM BO3/1yXa, OMPEACIUTE MOOY/Ib
CpellHel MOUTHOCTH CUJIBI TSKECTH, JEHCTBOBABIIEH HA KAMEHb BO BpEeMsl OIbEMA
710 MAKCUMAJIbHOM BBICOTHI.

Ortser: BrT.
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Ha rpaduxe mokazaHa 3aBUCUMOCTb MOMIYJIS By H
cuinbl  Apxumena Fupc, JAeHCTByromed Ha 0.6
MEJIJICHHO TIOTPY>KaeMbIid B JKHUIKOCTh KyOWK, |
or TiayOumHBl morpyxenHus X. JlnuHa peGpa 6.4
KyOuka paBHa 8cM, €ro HIKHEE OCHOBAHME |
BCE  BpeMsl  MapajyieIbHO  MOBEPXHOCTU 32
KUJAKOCTH. ONpeeNIuTe MIOTHOCTh KUJKOCTH. ’
OrtBer: kr/v>, 0

. 2 4 6 x,cMm
KOCMI/IIICCKI/H/I 30H CTapToBaJl C 3CMHI/I 51

yepe3 HEKOTOPOE BPEeMs OIMYCTUJICS Ha APYTYIO IJIAHETYy, Macca KOTOPOM Ooibliie
Macchl 3eMiu B 8 pas, a paaunyc 0oJblIe paguyca 3emiu B 2 pasa.
Onpenenure, Kak B pe3yjbTaTe 3TOr0 KOCMHUYECKOro IMepenéra H3MEHSTCS
cienyromye (QuU3MUecKre BEIWYUHBI, U3MEpSEMbIE 30HJIOM, O CPABHEHHUIO CO
3HAYEHUSIMU JJs 3eMJIM. YCKOpPEHHE CBOOOJHOTO TMaJeHHs Ha MOBEPXHOCTU
TJTAHETHI, ITepBasi KOCMUYECKasi CKOPOCTh JJIS TUTAHETHI.
JI71s1 KayKTOM BEJIMYMHBI ONIPENEIINTE COOTBETCTBYIOINN XapaKTep N3MEHEHUS:

1) yBenmuuutest

2) YMEHBIIUTCS

3) HEe UBMEHUTCS
3anumuTe B Tabiuily BeIOpaHHbIC HMUQPHI I KaxA0W (U3UUECKONW BEITMYHMHBI.
[udpe! B 0TBETE MOTYT MTOBTOPSITHCS.

YCKOPCHI/IC CBO6OI[HOFO maacHus Ha HCpBa}I KOCMHYCCKasa CKOPOCTb IJIA
ITOBECPXHOCTHU IJIAHCTHI INJIaHCTHhI

Teno coBepmaer cBoOOgHBIE TrapMoHHYeckue konebanus. Koopaumnata Ttena

. Tt
u3MeHsieTcs mo 3akoHy X(t) = 0,05E$|n(2t +Ej, I7Ic BCE BEIIMYUHBI TIPHUBEIACHBI

B CHU. VYcraHoBuTe COOTBETCTBHE MEXIYy (U3WYECKUMHU BEJIMYMHAMHU U HX
3HAYECHUSIMU. K  kaxmoi  mo3uumm  mepBoro  crosibima  moadepure
COOTBETCTBYIOIIYIO TTO3UIIMIO U3 BTOPOTO CTOJIONA.

OU3NYECKAS BEJIMYNHA EE 3HAUYEHUE (8 CH)
A) MOy Ha4aJbHON CKOPOCTH Tea 1) 0,05
b) makcumanbHOE 3HAYCHHE MOTYJIS 2) 0
YCKOpPCHHMS TEJ1a 3) 0,1
4) 0,2

3anumuTe B Ta0aMIly BRIOpaHHBIE IIU(PHI MO COOTBETCTBYIONIMMH OyKBaMHU.

A|b

OrtBer:
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bpoyHoBckass uacTunia HAXOAWUTCA B JKUAKOCTH. TemmepaTypy KUAKOCTU
HAYMHAIOT MEIJIEHHO MOBbIIIAaTh. YTO OyAeT MpOMCXOAUTH C MOIYJIEM CKOPOCTU
IBUKEHUSI OPOYHOBCKON YAaCTULIBI U TTOUEMY ?

Moynb ckopocTH OpOYHOBCKOM YacTHIIBI OyAeT

1) yMeHbIIaThCS, TaK Kak 4acTuIle OyJIeT TpyAHEe JBHUraThCs Cpelu BcE Oosee
OBICTPO JABIKYIIUXCS MOJICKYJ JKUIKOCTH

2) YBEIUYMBATHLCS, TAK KAK MOJICKYJIbI KHJIKOCTH TPU MOBBIIICHUN TEMIIEPATYPhI
HAYMHAIOT JIBUTAThCS ObICTpee U 0o0Jiee MHTCHCHBHO TOJIKAIOT OPOYHOBCKYIO
YJACTHUILY

3) ocraBaThCs HEM3MEHHBIM, TaK KaK OH 3aBUCHUT TOJBKO OT pa3Mepa YaCTHIIbI

4) yMeHBIIaThCs, TaK KaK M3-3a TEIUIOBOTO PACIIMPCHHS NIPH HarpeBaHUHM pa3Mep
JaCTHIIBI OyJIeT YBETUYHBATHCS, U COMPOTUBJICHHE €€ IBIKEHUIO B JKUIKOCTH
OyzeT Bo3pacTaTh

OrtBer:

Ha pV-anarpamme npezacrasieHsl npoueccsl nepexoga 1 - 2 - 3
OJTHOTO MOJISI OJTHOATOMHOTO HCabHOTO Tra3a M3 COCTOsHUA 1 B 1
cocTosiHue 3.

Ha xakoM U3 ClIeqyromuX pUCYHKOB MPaBUIIBHO M300pakeHbI 3TH

nporieccel Ha PT-nuarpamme? 0 2 3
p 2
1
273
7
0
T
1) 1 4) 4

OTtBeT:

B wuneanpHON TEeruioBOWM MammHE a0CONIOTHAs TeMIlepaTypa HarpeBaTens
OTIMYAETCsA OT TemrepaTyphl XonoawabHuKa B 2 pasza. Uemy pasen KIIJ stoii
MAaITUHBI?

OrtBer: %.
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OauH MOJIb BJIQXHOIO BO3JyXa HAXOAMUTCS B HEHACHIIIEHHOM COCTOSIHUM MpU
temriepatype T u naBienun P.JlaBieHue raza u30TepMUUYECKU YBEIUUUIIH.

Kak m3MeHWIMCh TIpU 3TOM OTHOCHTEJbHAs BIQXHOCTH BO3JyXa W TOYKA POCHI?
Jis KaXKI0M BETMYUHBI OMIPEISINTE COOTBETCTBYIOIINNA XapaKTep N3MEHEHUS:

1) yBenuuunaach

2) yMEHBIINIACh

3) HE U3MECHMIIACh
3anuiuTe B TaOIUIly BEIOpaHHBIE UGPHI 11 KaXI0W PU3MIECKON BEIIMUUHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCH.

OTHOCHTEIIbHAsSI BIAXKHOCTh BO3/1yXa Touka pocsl

12

B cocyze mon nopiiHeM HaXOIUTCs UiealbHbI OJHOATOMHBIN ra3 B KOJIUYECTBE V
Mouib. ['a3y cooOmmnu komudecTBO TerioTel Q> 0, mpu 3TOM Tra3 COBEpIINII
paboty A> 0. YcTaHOBHUTE COOTBETCTBHE MEXAY (PU3NUECKUMH BETUYMHAMU H
dbopmynaamMu, MPU TOMOIIU KOTOPBIX MX MOXKHO BBIYUCIUTH. K KaKAOW Mo3uImn
MEPBOTO CTOJIOIA OIOEPUTE COOTBETCTBYIONTYIO TTO3UITAIO BTOPOTO CTOJIOIIA.

OU3NYECKAS BEJIMYNHA OOPMVIJIA
A) u3MeHeHHe BHYTPCHHEH SHEPruu rasa 1) Q-A
B OMHMCAHHOM TIpOIIecce 2) Q+A
b) usmenenue temneparypsl raza AT 3) 3(Q+A)
B OMKMCAHHOM TpoIiecce TR
4) 2Q-A)
IR

3anumurte B TaOIUILy BbIOpaHHbBIE HU(PHI O] COOTBETCTBYIOIIUMH OYKBaMHU.

A|b

OrtBerT:
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Ha ropusoHTanbHOM TEMHOM IUIOCKOCTH  JIEKHUT
CTeKJIIHHBIA KIWH ([OKa3aTesb MPETOMIICHUS CTEKJia
1,5). Ha ero BeprukambHyio rpanb AB mnamaer y3kuii
My40K MOHOXPOMATHYECKOTO 3elIEHOTO cBeTa (CM.
PHCYHOK, BHUJ CBEpXy). 3a KIMHOM YCTaHOBJICH
BEPTUKAJIbHBIN 3KpaH, MapajuieibHbli rpann AB kiuHa.
Kakoe ¢wu3nueckoe sBIEHHE MOXHO TIPU HTOM
HaOJIr01aTh?

30°

1) mpenomiienue cBeTa Ha rpanu AB

2) Ha dKpaHe 3a KIMHOM MOXHO Ha0Ir01aTh TU(QPAKIIMOHHYIO0 KAPTHHY
3) Ha 3KpaHe 32 KIIMHOM MOKHO HaOJI0AaTh AUCIIEPCUOHHBIC MOJIOCHI
4) siBJCHHE MOJIHOTO BHYTPEHHETO OTpaykeHus oT rpanu BC

OTtBeT:

—

OTpunaTenbHbli TOYEUHBIA 3aps] ( ABUKETCS CO CKOPOCTBhIO V B OJHOPOIHOM
MarHMUTHOM TOJie ¢ MHAYKIMEH B Tak, kak mokasaHo Ha pUCYHKe.
—

BEQ V

q
Ha xakom wu3 CICaAyrOmHrX PHUCYHKOB IIPABHIIBHO ITOKA3aHO HAITPAaBJICHUE CHJIIbI

Jlopennia F, neficTBytomieit Ha 3apsi] CO CTOPOHBI MATHUTHOTO TTOJIS?

® O,

BIQ 7 BQ V7 IQ BV
q q q q
F 3

OrtBeT:

JIBa TOYEUYHBIX OTPULIATENBHBIX 3apsaa, paBHbIX Mo Moaymo 3 MKKm u 4 MK,
pacnoJiokeHsl Ha pacctossHud 1 M npyr ot apyra. Ha pacctosaun 1 M oT Kaxaoro
U3 3apsA0B MOMEINAIOT TMOJIOKHUTENIbHBIA 3apan Q, MOaylb KOTOPOIrO paBeH

2 MxKn. Onpenenure MOIyb CUJIBI, JeHCTBYIOIIEH Ha 3apsii Q CO CTOPOHBI IBYX
Ipyrux 3apsnoB. OTBeT Bbipazute B H U OKpyriuTe 10 AECATHIX 0IEH.

Ortser: H.
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[Ipu 251eKTPOMArHUTHBIX KOJEOaHUAX B K0JIEOATEIIbHOM KOHTYpE, COCTOSAIIEM U3
KOHJICHCATOpa W KATYIIKA HWHAYKTUBHOCTH, IOCIEIOBATEIBLHO PEATU3YIOTCS
CIEAYIOIINE COCTOSHHUS.

1) KonzeHcaTop MOJIHOCTBIO 3apsKEeH, a TOK Uepe3 KaTyIIKy He MPOTeKaeT.

2) KonnmeHncatop paspspkaeTcs, a CHJIa TOKa, TEKYIEro 4Yepe3 KaTyliky,
YBEJIIMYUBACTCA.

3) KonjieHcaTop MOJHOCTBIO pa3psDKEH, a CUiIa TOKA, TEKYIIEero 4epe3 KaTyIIKy,
MaKCHMaJIbHA.

4)Cunma TOKa, TEKYIIero 4depe3 KaTyIIKy, YMEHbBIIAeTCs, a KOHACHCATOp
3apsKaeTCsl.

B kakoMm u3 stux cocrosuuil DJIC MHAYKUMM, NEUCTBYIOIIAs B KATYIIKE, paBHA
HYJIIO?

OTtBeT:

Onrtuyeckass cUCTeMa COCTOMT M3 TOHKOM -
coOuparomeld JUH3bI, uMerolmed  (okycHoe S
paccrossnue F. Ha pacctossHum a oT JIMH3BI
HAXOAMTCS ToueuHbll wucrounuk csera S, ¢

yIAIEHHBIA OT IIaBHOM omnrtuueckoii ocu OO’
JIMH3BI HAa paccTosiaue b.
BmioTHy10 K 3TOM JIMH3€ CTaBAT TOYHO TaKyO K€ BTOPYIO JIMH3Y TaK, UTO TJIABHbIE
ONTHUYECKHE OCH JMH3 coBmajarT. Omnpenenure, Kak B PE3yJIbTaTe 3TOTO
U3MEHATCA  cleAyromue (u3nueckue BETUYHHBL  (POKYCHOE  pacCTOsHHE
ONTUYECKON CHCTEMBbl M PACCTOSHHE OT H300paKeHHs HCTOYHUKA [0 TJIaBHOU
ONTUYECKOU OCH.
JI71s1 KayKTOM BEJIMYMHBI ONIPENEIINTE COOTBETCTBYIOINN XapaKTep N3MEHEHUS:

1) yBenmuuutcs

2) YMEHBIIUTCS

3) HEe UBMEHUTCS
3anuiuTe B TaOIUIly BEIOpaHHBIE UGPHI A1 KaXI0W (PU3MIECKON BEIIMUUHBI.
[udpe! B 0TBETE MOTYT MOBTOPSITHCS.

®DOoKyCHOE PacCTOSIHUE ONTUYECKOM Paccrosinue oT n3o0paxeHus
CUCTEMBI MCTOYHHUKA JI0 TJIABHOW ONTHYECKOM
oCH
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VYcTaHOBUTE COOTBETCTBUE MEXIY (DPU3MUECKMMM BEJIMYMHAMU U €IMHHULAMU HX
u3Mmepenus B CH.

K kaxzmoil mosuiuu mepBoro crojidna moJ0epuTe COOTBETCTBYIOILYIO MO3ULIUIO
BTOPOTO U 3alHIIKTE B TAOIHUILY BbIOpaHHBIE ITUQPHI.

OU3NYECKAS BEJIMUYMHA EJAMHWUIA U3SMEPEHIM A
(B CH)
A) MarHWTHas MHIyKIUS 1) krGf°
b) MarHWTHBII TOTOK A [¢®

2) Kr
A [&?

3) xr B¢
A [¢?

4) xrBr°
A? [¢?

3anumuTe B Ta0MIly BRIOpaHHBIE IU(PHI MO COOTBETCTBYIONIMMH OyKBaMHU.

A|b

OrtBer:

Anpa A, B, Cu D ornmuaroTcss MacCOBBIMH M 3apsiJOBBIMH YHCIIAMU TaK, Kak
IIOKa3aHO HUXKE:

A XB xaC XD
H3oTonamu sBISIOTCS spa
1) AuB 2) AuC 3) BuD 4) CuB

OrtBer:

B xome smepHOll peakmuu Sapo . K mnpespamaercs B saapo JAr. Ilpu sTom
BBUICTAIOT JBE YacCTHMIbI, OJHA M3 KOTOPHIX HPEICTaBiIsAeT coOOl HeHTpHHO.
B xoze naHHOM A1€pHON peakiuy pean3yeTcs

1) anwda-pacnan 3) MO3UTPOHHBIN OeTa-pacma
2) DIIEKTPOHHBIN OeTa-pactmay 4) ramma-pacnaj
Otger:

© Crarl'pag 2014-2015/4. r. [Ty6nukarust B IHTepHETE WK MEYaTHBIX U3JaHMUIX 0€3 MHChbMEHHOIO
cornacus Cratl'pan 3ampenieHa



21

22

@usnka. 11xmnacc. Bapuant ©®1110904 11

Ha PHUCYHKC ITPUBCICHBI Fpa(I)I/IKI/I 3aBucuMocTH yuciia N PadIOAKTHUBHBIX aTOMOB
OT BpCMCHHU t most IIGTI:IpéX PadIOAKTHUBHBIX 3JICMCHTOB.

N |
A
.
............... B
B S e e
~
’\:§~~____.\\\
r ~ — - Binle
— -
0 t

Hanmenbmmm MCpruoaA0M I1ojrypaciiaaa O6J'Ia,IIa€T OJICMCHT

1) A 2) B 3) B 4 T

OrtBer:

Hekotopass yacTuiia mpuHsUIa ydacTHE B SJICpPHOW peakiuu. B pesynbrate
oOpa3oBajiach HOBas 4YacTHIla, Macca KOTOPOM oOKa3ajach OOJIbIIE MAacChl
MCXOJTHOW YaCTHUIIbI, & CKOPOCTh OCTAJach MPEKHEH MO MOJYJII0, HO M3MCHUJIACH
no HanpapiacHuio Ha 18(F 1Mo OTHOIICHMIO K HANPABJICHUIO JBMXKEHUS UCXOJHOU
YJaCTHUIIBL.
Kak u3Menwmmce cienyroomue Gpu3nueckue BeTUUUHbL 1) KHHETHYeCKasi YHEPIHS;
2) uMHA BOJIHBI Je bpoitis 0o0pa3oBaBIIEHCS 4YacTUIBI IO OTHOIICHUIO
K UCXOIHOU?
JIuist K101 BEJTMYUHBI OMPEICIIUTE COOTBETCTBYIOIIMIA XapaKTep U3MEHCHHUS:

1) yBenuuunaach

2) yMEHBIINIACh

3) HE U3MCHMIIACH
3anummre B Tabnuily BbhIOpaHHBIC HMUMPBI AIA KaXI0W (U3HUCCKONW BETHMUYUHBI.
[{udpbl B OTBETE MOTYT IIOBTOPSATHCS.

Kunernueckas sneprus Jlnuna BonHbl e bponis
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NmeeTcss KOMIUIEKT 0O0OpyAOBaHUsI, TO3BOJSIONIMNA HAOMIOAATh Pa3IMYHbIC
dbusnyeckue sBieHus. B Hero BXomsT:

a) IJI0CKOE 3ePKaJIo;

0) CTeKJISTHHAS IPU3MA,;

B) HICTOYHHK MOHOXPOMATHYECKOTO CBETA (J1a3epHas yKasKa);

I') HICTOYHHUK OCJIOr0 CBETA;

1) mudpaKuOHHAS PEIIETKA,

€) PKpaH.
Jlnss  Toro utoObl HAOMIOAATH MPEIOMJIEHHWE CBETa, W3 MPEAJIOKEHHOTO
o0opynoBaHUs HEOOXOMMO BBHIOPATH

1) mIockoe 3epKalio, Ja3epHYI YKa3Ky u SKpaH

2) CTEKISTHHYIO MPU3MY, JIA3EPHYIO YKa3Ky B dKpaH

3) nasepHyIO yKa3Ky, TUPPAKIIUOHHYIO PEMETKY U DKpaH

4) nudpaKkIMOHHYIO PENIETKY, HICTOYHHK OEI0ro CBeTa U SKpaH

OrtBeT:

[IIxoNbHUK TPOBOAWI AKCHEPUMEHTHI, COCIUHSIS JIPYT C JIPYTOM pPa3iuYHbIMU
cnocobamu OaTapeiiky © TNpPOHyMEpoBaHHble JamMmnouyku. CompoTHBICHHE
Oartapeiiku M COCOUHUTENBHBIX MPOBOJOB OBUIO MPEHEOPEKUMO  MaJo.
N3meputenbHble TPUOOPHI, KOTOPHIE MCIOIb30BAN HIKOJIBHUK, MOXHO CUUTAThH
uacabHbIMUA. COMPOTHUBICHHE BCEX JAMIIOYEK HE 3aBUCUT OT HaIpsKEHUs,
K KOTOpPOMY OHHU TMOJKJIOYEHBbI. XOJ CBOUX DKCIHEPUMEHTOB U TMOJIyYCHHbBIE
pe3yNbTaThl MIKOJBHUK 3aHOCUJ B JTAOOpATOpPHBIN JKypHasi. BoT 4ro HamucaHo
B 9TOM >KypHaJle.

Omnsit A). IToacoenunmi k 6atapetike mammouky Ne 1. Cua Toka yepes baTapeiky
2 A, HanipspbkeHue Ha jJamiiouke 8 B.

Omnsit B). [Toaxmroumn mammouky Ne 2 mocienoBaTesibHO ¢ Jammodkoit Ne 1. Crta
Toka uepe3 jJammnouky Nel paBHa 1 A, HanpspkeHne Ha jJammouke No 2 cocTaBiiseT
4 B.

OmnsiT B). INoacoemunwmn mapamienbHo ¢ Jammodkod Ne 2 mammouky Ne 3. Cuiia
Toka yepe3 jmammnouky Ne 1 mpumepno 1,14 A, nanpsbkenue Ha jnammouke Ne 2
npumepHo 3,44B.

Hcxons u3 3ammuceil B KypHayle, BbIOEpPUTE JBa TMPABWIbHBIX YTBEPKICHUS U
3aMUIIATE B TaOIUILY HUQPHI, O] KOTOPHIMHU YKa3aHbl 3TH YTBEPKIACHHUS.

1) nammouku NeNe 1, 2u 3 ogrHAKOBBIE

2) namnouku Ne 1 u Ne 2 ogriHaKOBBIE

3) nmammouku Ne 2 Ne 3 ojuHAKOBBIC

4) comnportuBicHUE JaMIouku Ne 3 MEHbIIIe COMPOTHBIICHHUS JTaMITouku Ne 1
5) DJIC Garapeiiku paBHa 8 B

OrtBerT:

© Crarl'pag 2014-2015/4. r. [Ty6nukarust B IHTepHETE WK MEYaTHBIX U3JaHMUIX 0€3 MHChbMEHHOIO
cornacus Cratl'pan 3ampenieHa



@usnka. 11xmnacc. Bapuant ©®1110904 13

Yacts 2

Omeemom K 3a0anuam 25-27aenaemca uucio. 3anuwiume 3mo 4ucio é noJie
omeema 6 mekcme paoomvl. Eounuyvt uzmepenus pusuueckux eenuuuu
nucamo He HYJCHO.

25

26

27

Teno Opomeno mox yriaom 60° K TOPU3OHTY C IUIOCKOM TOPH3OHTAIbHOU
MOBEPXHOCTH C HavajdbHOH ckopocThto 20 wm/c. ComnpoTuBieHHE BO3ayxa
npeHebpexxumo Mano. Ha kakoil BeIcOTE HaJl MOBEPXHOCTHIO MOJIYJb MPOCKIHH
CKOpPOCTH TeJla Ha BEPTHKAJIBHYIO OCh Oy/IeT paBeH MOIYJI0 MPOCKIMH CKOPOCTH
TeJa Ha TOPU30HTAJIbHYIO0 0Ch? OTBET OKPYIJIUTE 0 IEJIOTO YUCa.

OrtBer: M.

Hewnneanbnblii BOJITMETP MOACOECIUHSIOT
K O6artaperike ¢ DJIC 7 B 1 HEKOTOPHIM BHYTPEHHUM

compoTuBIeHUEM. B  pesynbrare  BOJBTMETP _,__®—
nokasbiBaeT Hamnpspkenne 6 B. 3arem coOupatot

% i |
QJICKTPHUYCCKYIO IICIlb, COCTOAINYHO M3 TOHU IKC

© @

Oarapeiiku W TpEX TaKUX K€ OJMHAKOBBIX
BOJBTMETPOB (CXeMa Iienu ToKa3aHa Ha pucyHke). Kakoe HampspkeHUE MOKaXeT
BOJIbTMETp, 0003HaueHHBIH Ha cxeme mudpoit 1? HeuneanbHbt BOJIBTMETP
MOKA3bIBACT MPOM3BEICHNE CHJIBI TEKYIIEro Yepe3 HEro TOKa Ha COMPOTHBIICHHE
BOJIbTMETpA.

OrtBer: B.

KakoBa pmmHa BOJHBI CBETa, BHIOMBAIOMIETO W3 METAUIMYECKOW TIJIACTHHKU
(bOTOANIEKTPOHBI, MaKCHMallbHAsi KUHETHYECKas DHEPTrHs KOTOPBIX COCTABIISCT
25% ot paboThl BBIXOJA SJEKTPOHOB M3 3TOoro Meraia? KpacHas rpanua
dhoroaddexTa 171 JaHHOTO METallla COOTBETCTBYET JjinHE BOJIHBI SO0HM.

OrtBerT: HM.
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Jna 3anucu omeemoe na 3adanusn (28-32) ucnonwvzyiime uucmolii aucm.
3anuwume cnauana nomep 3adanusn (28, 29 u m. 0.), a 3amem pewenue
coomeemcmeyrowiei 3a0auu. Omeemol 3anucvleéaiime 4émko u pazdopuueo.

28

BbICOKO B rOpax B XOPOIIYIO MOTOAY MPH HU3KOW =5 &%&
TEeMIIepaType BO3yXa TOBEPXHOCTh CHEra Ha

SPKOM COJIHIIE TOCTEMEHHO MOKPBIBACTCS CIIOEM
CHEXKHBIX I[BETOB», COCTOSIIIUX W3 OOJBIIHAX
JCSIHBIX KPHCTAUIOB-CHE)KUHOK (CM. PHCYHOK).
Takoe sBieHne HaOIIO1a€TCS TOIBKO TOT/IA, KOTA
CHer oueHb 4YucThI. Kakum oOpa3zom u mouemy
9TO MIPOUCXOUT?

OTBeT TmTOsACHWTE, YKa3aB, Kakue (Qu3nMdeckue
SBIICHUSI W 3aKOHBI BBl WCHOMB30BAMH IS
OOBSCHEHHUS.

Ilonnoe npaeunvhoe peuienue Kax3coou u3 zaoau 29—32 0013cHo codeprcanp
3AKOHbL U PopMyIbl, NPUMEHEHUE KOMOPbIX Heo0X00umMo u 00Cmamouno 0.
peuienusa 3aoauu, a makxyce mamemamuieckue npeodpazoeanusn, pacuémol c
YUCIEHHbBIM OMEEMOM U HPU  HE00X00UMOCHU PUCYHOK, HNOACHAIOUWLULL
peutenue.

29

B cucreme, n300pax€HHOM Ha PHCYHKE, T'PY3HUK
Maccou M=1kr mojABEHIECH HAa  HWTH,
OXBAaTHIBAIOMICH TpH OJI0KA, BTOPOU KOHEIT KOTOPOM
OpUBS3aH K OCH CaMoOro TmpaBoro Oioka (cMm. m i g
pucyHOK). K 3T0if e ocu npuBsi3aHa Apyrasi HUTH,
coenmuHsIONMascs ¢ Tpy3oM Maccorn M = 10xkr,
JeKAIIMM Ha IIEPOXOBATON TOPU3OHTAIBHON TUIOCKOCTH (KOX(QQPUIIMEHT TPEHHUS
rpy3a o IIockocTh paBeH W = 0,3).Haiiqute yckopenue a; rpy3uka m. Cuuraiire,
YTO HUTH HEBECOMBI U HEPACTSKUMBI, CBOOOJHBIE YYaCTKH HUTEH BEPTUKAIbHBI
WJIM TOPU3OHTANIbHBI, OJIOKW HEBECOMBI, & TPEHUE B UX OCSAX OTCYTCTBYET.
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TOHKOCTEHHBI IMIMHAP C BO3IYXOM 3aKPBIT
CHU3y TOpIIHEM Maccod M= 1Kr, KOTOPBIA
MOKET 0€3 TpeHUs NMepeMeNIaThCs B IMUIHHIPE. l
Humwsp TIaBacT B BEPTHKAIBHOM
MOJIOKEHWH B  BOJAE TMPH  TEeMIepaTrype
T=293K (cm.pucynok). Korma mwmmHIp
OIyCTHJIA TIPH TTOCTOSHHOW TeMIlepaTrype Ha
rimyouHy h = 1w (OT MOBEPXHOCTH BOJBI IO €TI0
BEPXHEH KPBIIIKK), OH TOTEPS IJIaBY4eCTh.
Kakoe xonmu4ecTBO Bo3ayxa ObLIIO B IIMIIMHIPE?
ATMochepHOe maBieHHe paBHO Po = 10 Ila,

MacCa NUJINHAPA U BO3AYyXad B HUJIIMHAPC Iropa3sao MCHbIIC MACChI ITIOPIIHA.

B nenu, cxema KOTOpoil M300pa)keHa Ha PUCYHKE,
ko4 K B HEKOTOpBIM MOMEHT 3ambIKaroT. Ha
CKOJBKO TMOCI€ 3TOr0 HW3MEHUTCS 3apsa  (
kouaencaropa C &émkxocteio  10mMx®d? DJJIC
MCTOYHHKA C MAJIBIM BHYTPEHHUM COIPOTUBIICHUEM
paBna E=D5B, comporuBieHus pe3uCTOPOB

R = 40w, comnpoTuBiieHHE KaTyUIKU WHIYKTUBHOCTU I = 1 OM, CONMPOTHUBICHUEM

IPOBOJIOB MOKHO IIpeHEeOpeyb.

HeipsimbIuk, Haxomsmuiics B 0acceliHe, CMOTPUT BBepX ¢ TiyouHbl h = 2,5M Ha
CTIIOKOWHYIO MOBEPXHOCTh BOJBI M BUIUT Yepe3 He€, YTO ero TPEeHep CTOUT Ha
KpoMKe OacceifHa, mpudéM CTYNMHU HOT HAXOSTCS HAa YpPOBHE BOJBI, a TOJOBA
BUJHA HBIPSUIBIIUKY moa yriaoMm ¢ = 30°k Beptukanu. [lokazaTtens mpenomiieHus
BOJIbI N = 4/3, paccTosiHUE IO TOPU30HTAIM OT IJIa3 HBIPSUIBIIMKA JJO HOT TPeHepa

paBHo | = 3 m. KakoB poct H Tpenepa?
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