EAvHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r. OU3NKA

Enunnblii rocyiapcTBeHHBI 3K3aMeH
no PU3UKE

HNHCcTpyKIMS 110 BHINOJHEHUIO padoThI

JI1st BBIMOJIHEHMS PK3aMEHAIIMOHHOM paboThl 1o (u3uke oTBOAUTCS 3 yaca 55 MUHYT
(235 munyT). PaboTa cOCTOUT M3 ABYX YacTel, BKIFOYAIOMIUX B ce0s 32 3a1aHusl.

B saganusax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SBISETCA IEJIO€ YNUCIO UM KO-
HeuyHas fecaTuyHas qpoOb. OTBET 3alHIINTE B 110JI€ OTBETA B TEKCTE PabOTHI, a 3aTeM Iie-
peHecHTe 1o NpUBEAEHHOMY HIDKE 00pasiy B OmaHk orBera Ne 1. EnunuIsl H3MepeHus
(U3MYECKUX BEIUYHH MUCATh HE HYXKHO.

OTeert: 75 CM. 3 ? b 5

OtBeroM K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 sBisieTcs OCIE€A0BATEILHOCTE
mudp. OTBET 3aUIIATE B MOJIE OTBETA B TEKCTE PA0OTHI, @ 3aTEM IEPEHECUTE TI0 MPHBE-
NEHHOMY HIKe 00pasity 6e3 mpoOenoB, 3amsaThIX ¥ IPYTUX JOMOTHUTEIBHBIX CHMBOJIOB B
OaHk oTBeToB Ne 1.

AlB
OTper: yl 1 7 L| l
OtBeToM K 3aanuio 13 sBisercs caoBo. OTBET 3aNMIINTE B [10JI€ OTBETA B TEKCTE pa-
00TBHI, a 3aTeM NepeHecuTe Mo NPUBEIEHHOMY HIDKE 00pa3ily B OsaHK oTBeTOB Ne 1.
Otser: __ Brpaso IEBNPABO

OtBeToM K 3amaHusM 19 u 22 seistores aBa uncia. OTBET 3alUIIUTE B II0JIC OTBETA B
TEKCTe pabOThI, a 3aTEM IIEPCHECHUTE IO MPUBEAEHHBIM HIDKE 00pa3iiaM, He pasyesssl Ynciia
mpo6esom, B O1aHK OTBETOB Ne 1.

Maccosoe
3apaa azpa HHCIIO
sapa A
38 94 3894
0'['361':!14 + 0.2 ) H. | [ HOIZ

OtBer Kk 3agaHusM 27-32 BKIIIOYaeT B ce0st OJPOOHOE OIMICAaHUE BCETO XO0JIa BHINON-
HeHus 3a71aHus. B 6rmanke oTBeToB Ne 2 yka)kuTe HOMEp 3aJlaHUsI U 3alUIINTE €ro MOJTHOE
penieHue.

IIpu BeIMMCIEHUSX pa3pelIaeTcs UCIOIb30BaTh HEIPOrPaMMUPYEMbIH KaIbKyIATOP.

Bce 6nanku EI'D 3anonHAIOTCS SpKUMH YEPHBIMU YepHWIaMU. [lomycKaeTcss UCTIONb-
30BaHUE IeJIMEBON WM KAMMJUIAPHON PYUKH.

IIpu BBHIMONTHEHUH 3afaHUII MOXHO IOJB30BAaThCS USPHOBUKOM. 3amucH B YepHO-
BHKe, 2 TaKye B TeKCTe KOHTPOJbHBIX H3MEPHTEJILHbIX MATePHaJIOB He YYHTHIBA-
0TCS NIPU OLlCHUBAHHHU PadOThI.

Bannsl, nonyuennsie Bamu 3a BeIOIHEHHBIE 3a/1aHus, CymMmMupyroTcs. [locrapaiitecs
BBITIOJTHUTH KaK MOKHO OOJIBINE 3a1aHuil ¥ HaOpaTh HanOoIIbIIIee KOJINIECTBO OaylIoB.
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ITocie 3aBepuieHns pabOTHI MPOBEPHTE, YTO OTBET HA KaXK/0€ 33/laHue B OJaHKaX
orBeToB Nel u Ne2 3ammcaH moJ paBUIIBHBIM HOMEPOM.

Kenaem ycnexa!

Hioke npuBeieHEI clipaBOYHBIE JaHHEIE, KOTOPBIE MOTYT IIOHa00UTHCS BaM pu BBITION-
HEHHUHU paboTEHI.

I{ec;nntmue NMPUCTaAaBKH

Haume- O06o03Haue- MHOXHUTEIb Hauwme- O6o3nauenne | MHOXUTEH

HOBaHHE HUE HOBaHHE
rura r 10° CaHTH c 107
Mmera M 108 MUJLIA M 107
KHJIO K 103 MHKPO MK 10
TeKTO r 102 HAHO H 107
nenu I 101 MTHKO I 1012

Koncmanmut

YUCJIO TT n=3,14

yCKOpeHHe cBOOOTHOTO MajieHus Ha 3emile g =10 m/c?

IPaBUTALMOHHAS IOCTOSHHAS G =6,7-101 H-m?/kr?

YHHBEpCaJIbHas Ta30Bas OCTOSTHHAS R = 8,31 JIx/(momb-K)

noctosiaHast bosbrMaHa k =1,38-102 JIw/K

N0CTOSAHHAS ABOrajpo Na= 6-10% mosp?

CKOPOCTb CBETA B BAKyyMe c=3-108m/c

K03 PHUIUEHT MPOTIOPIIUOHATHFHOCTH B 3aK0oHE Ky- K= 1 — 9.10° H-m2 K

JIOHa 47'[50

MOJyIb 3apsijia dJIeKTpoHa e=16-10"1Kn

(3neMeHTapHBIN JIEKTPUUECKU 3apsi)

nocrostHHas IInanka h=6,6-10"3*ix-c

Coomnouwenue Me.ucdy pasituinsimu edunuuamu

TeMIlepaTypa 0K=-273°C

aTOMHAas €JUHULA MACChI laem = 1,66-10’27 KT
1 aTomHas eTMHHUIIA MACcChl SKBUBAJICHTA 931 M»>B

1 5IEKTPOHBONBLT 15B=1,6-10""° JIx
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DUSNKA

Macca yacTun
3JIEKTPOHA
POTOHA
HEUTpoHa

91-10 3 kr~ 5,5 -10"%a.e. M.
1,673 10727 kr =
1,675 10727 kr = 1,008 a.e. m.

1,007 a.e. M.

AcCTpoHOMHYeCKHe BeTHYMHBI
cpenHuit paguyc 3emin

paauyc ConHua

Temneparypa nosepxsHocta CoHIa

Re = 6370 km
Ro=16,96- 108 m
T =6000 K

ITnomunocmo

rnoaconHeynoro maciaa 900 kr/m?
Boabl 1000 kr/m?

npesecuHsl (cocHa) 400 kr/m?
kepocuHa 800 kr/m>

amromunus 2700 xr/m?
skenesa 7800 kr/m?
prytu 13600 kr/™m3

Yoenvnaa mennoémrkocmo
Bozbl 4,2-10° JTx/(kr-K)
abnaa 2,1-10° x/(xkr-K)
skenes3a 460 Ix/(kr-K)
ceuHna 130 x/(xr-K)
Yoenvnaa mennoma

amromunaust 900 Ix/(kr-K)
memu 380 Ix/(kr-K)
gyryHa 800 [Ix/(xr-K)

napoobpaszosanus Bogsl 2,3 - 108 Ii/xr

miaBieHus ceuHna 2,5 - 10% Jix/kr
nnasnenus mpaa 3,3 - 10° Jx/kr

Hopmanvuvie ycnosus: nasnenne — 10° Ia, remnepatypa — 0 °C

Monapnaa macca
aszora 28- 10 kr/monb
40- 10 kr/mMonb

aprona
BOJIOPOJIA 2-10°® kr/monb

BO3JyXa 29- 10 kr/mMonb
BOJIBI 18-10°® kr/mMonb

renust
KHCIIOpoAa

JINTHS

HEOHa
YTJIEKUCIIOrO ra3a

4-10° xr/mMonb
32-10° xr/mounb
6-10" kr/moms
20-107° xr/mMoms
44-10° xr/mMomb
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Yacrn 1

Omeemamu K 3a0anuam 1-24 senaromea cnoeo, HUCI0 uIU NOCIEO08AMEb-
HOCMb yup unu uucen. 3anumwiume omeem 6 nojie Omeema 6 mexkcme padonol,
a 3amem nepenecume ¢ bB/IAHK OTBETOB Ne 1 cnpasa om nomepa coomeem-
CMeyouezo 3a0aHU, HAYUHAA ¢ nepeoll Kiemouku. Kascovtit cumeon nuwmume
6 OMOeNbHOI K1emOoUKe 6 COOMEEMCMEUU C NPUCCOCHHbIMU 8 OIAHKe 00pa3-
yamu. EOunuyol uzmepenusa puzuuecKux eiudun NUCAMs He HYHCHO.

KoopauaaTa Tena X MeHsIeTcs ¢ Te4eHHEM BPEMEHH t cornacHo 3aKoHy
X = 7 — 4t + 12, Tiie Bce BennuuHbl Beipaxkensl B CH. Onpejienure npoeKuo
CKOPOCTH Vx 9TOTO TeJa, B MOMEHT BpeMeHu t=3c.

OrtBer: m/c

TTon neiictBuem cuibl F1 = 3 H Teno nBmxercs

¢ yckopenueM a1 = 0,3 m/c?. Tlox neiicteuem

cuibl F2 = 4 H teno aBuxeTtcs ¢ yckope-

HueM az = 0,4 m/c? (cm. pucyHok). UeMy paBHA

cuna Fo, mox neficTBueM KOTOPOU TEJIO ABH-
— —=  —>

JkeTcs ¢ yckopenmem Hn = d + dq ?

OTBeET: H

AN

]

Ha ropusoHTanbHO#t 10pore aBTOMOOWIIb AeaeT Pa3BopoT paanycoM 9 m.
Koadhpumuent tpenus mma 06 achanst 0,4. UToObI aBTOMOOWIIH HE 3aHECTIO,
€ro CKOPOCTb TP Pa3BOPOTE HE JOJDKHA MPEBHIIIATH

OrtBer: M/C

[lepuox xonebanmit MaTUMaTHIeCKOTO MasgiTHIKa T = 5c. Onpexnemnure, KakKuM
CTaHET IepHOJl KOIeOaHUH ITOTO MasiTHAKA, €CIIN MAcCy Ipy3a yBEIHINTh B 2
pasa.

Ortser: C.
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B unepumanbHoit cucteme orcuéTa Bosib ocu OX ABHKETCS Teslo Maccoi 20 Kr.
Ha pucyHke npuBenéH rpaduk 3aBUCUMOCTH MPOSKIIUU CKOPOCTH Vy 3TOTO Telia
OT BpeMeHHU t. V3 mpuBeEHHOTO HUXKE CITMCKA BRIOSPUTE JIBA MPABUIIb-

HBIX YTBEP)KICHHS, OMMUCHIBAIOIINX 3TOT IIPOIIECC.

i, M/C §

4

1A
/

LA N

0 10 20 30 40 50 60 70 30 90 100 Lc

1) Moayms yckopeHus Tena B ipomexytke Bpemenn ot 0 10 30 ¢ B 2 pasa
OoJpIe MOyl YCKOPEHUS Tena B MpoMexyTke Bpemern ot 70 mo 100 c.

2) 3a mpomexyTtok Bpemenu ot 0 10 30 ¢ Teno mepemecTrinocs Ha 20 M.

3) B momenT Bpemenu 40 ¢ paBHOACHCTBYIOMIAS CHIT, ICHCTBYIONIMX HA TENO,
paBHa 0.

4) B npomexytke Bpemeru ot 70 1o 100 ¢ UMIysibe Tena yMEHbBIINICS Ha
60 kr-m/c.

5) Kunernueckas sHEprus Telia B MPOMexyTke BpemeHu ot 60 10 70 ¢ ymeHb-
muIack B 2 pasa.

OTBeT: A B
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MaccuBHBIH Ipy3, NOJABELIEHHBINA K IOTOJIKY Ha HEBECOMOM IIPYKUHE, COBEP-
IaeT BepTUKaIbHBIE CBOOOIHBIE KoJeObanus. [TpyxuHa BcE€ BpeMs ocTaéTcs pac-
TsiHyTOH. Kak BeayT ce0st moTeHnnabHast 3HEPTHs NPYKUHBI ¥ HOTSHITATIbHAS
SHEprus rpy3a B NOJ€ TSHKECTH, KOrJa rpy3 ABUKETCS BBEPX OT MOJIOKEHHS PaB-
HoBecus? J{nd kax 0¥ BENMUUHBI OIPEAEIUTE COOTBETCTBYIOLINN XapaKTep U3-
MEHEHUS:

1) yBenuuuBaercs
2) yMeHbLIaeTCs
3) He u3MeHseTCs

3anumure B TaOnuIy BEIOpaHHbIE UQPHI JUTS KKI0H (U3NUECKOI BENNYNHBI.
udpsl B 0TBETE MOT'YT HOBTOPSITHCSL.

HOTGHHI/IaHLHaﬂ OHEPIUd rpysa B 10Jie

HOTCHHI/I&J’ILH&H OHEPIrus MpyKUHbI
TSXKECTHU

Vuenuk HucciacaoBaja IBUXKCHUC 6pyCKa 10 HAKJIOHHOM miockoctu. OH onpeae-

UL, 9TO OPYCOK, HAUMHAS JABUKEHHE U3 COCTOSHHUS MOKOs, IpoXoaut 20 cM ¢
yckopeHnem 2,6 m/c2,

YcraHOBHTE COOTBETCTBUE MEXIY (PU3MUSCKUMU BETMYMHAMH, TTOJTyYCHHBIMH
TIPH UCCIIEIOBAHNH IBIKCHHS OpyCKa (CM. JIEBBIN CTONOEIT), 1 YpaBHEHHUSAMH,
BBIPKAIOLIMMH 3TH 3aBUCUMOCTH, MPUBEAEHHBIMHU B IpaBoM crondie. K kax-
JTOW TIO3UIIMY MEPBOTO CTOJIONA MOJOSPUTE COOTBETCTBYIONIYIO TO3HIUIO BTO-
poro cTos0Ia 1 3aNUIIUTe B Ta0IHIly BEIOpaHHBIC U (PBI O] COOTBETCTBYIO-
IIMMHU OYKBaMH.

3ABUCUMOCTHU YPABHEHUE IBUXXEHU S
A) 3aBHCUMOCTb ITYTH, IPOMHIEHHOTO 1) =42 roe A =1,3 m/c?
OpYCKOM,OT BPEMECHHU 2) 1= B2 e B=2,6 w/c?
bB) 3aBHUCHUMOCTD MOJTYJISI CKOPOCTH
6pyCKaOT IIPOHIEHHOTO My TH 3) v=CVl,rne C=23wmlc

4) v=DI, e D=5,2m/c
Al b
Ortser:
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OnuH MOJb 0JJTHOATOMHOI'O H€aILHOTO Va
rasza, HaxoJSIETOoCs B COCYE,MEPEBOISAT =
W3 COCTOSIHHS 2 B cocTosiHuE 1. 2
Omnpexnenute BHYTPEHHIOIO YHEPTHIO Ta3a
B COCTOSIHUM 2. Temmeparypa B COCTOSHUH
1 T1 =-153°C (cM. prCYHOK)

Ortger: JIx.

=) 4

Bo BpeMs H30T€pMUYECKOT0 CXaTHsl BHEIIHUE CHJIBI COBEPIIMIN HaJl UAEaNb-
HBIM ra3oM IoJIOXHTeNbHYI0 padoty A=2000 /. KonnuecTBo TemnoTs! oTaaH-
HOE 3THM Ta30M OKpyxatomeit cpene 2 k. Onpenenure n3MEHEHNE BHYTPEH-
HEW SHepTruHu.

OrtBeT: Jx

Ha pucynke nokasan rpaduk
U3MEHCHUS TEMIIEPaTyphl Be-
IecTBa M0 Mepe
ITOTJIOIIEHHS UM KOJUYECTBA
TEIJI0THL. BemecTBo Haxo-
JUTCSL B COCY/IC MO
moprrHeM. Macca BerecTBa
pasHa 0,4 xr. [IepBona-
YaJIbHO BEIIECTBO OBLIO B
KUIKOM cocrosiHun. Kakosa 0 1 2
yIedbHas TEeIIoTa mapoodpa-

30BaHM BelecTna?

1,°C

0., 10" i

Ortger: kJDx/Kr.
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OTHOCHUTENbHAs BIAXXHOCTh BO3/yXa B 3aKPBITOM COCY/IE C MOPITHEM paBHa
25%. O6beM cocyna 3a CUeT ABMKCHHS HOPIIHSI MEUIEHHO YMEHBIIAIOT TIPH I10-
CTOSIHHOM TeMIepaType. B KOHEYHOM cOCTOSTHIH 00BEM COCYy/Ia B 5 pa3 MCHBIIIC
Ha4aJbHOTO. BEIOEpHTE M3 MPEII0KEHHOT0 IEPEYHS JIBa YTBEPIKICHUS, KOTO-
phI€ COOTBETCTBYIOT PE3yJIbTATaM MPOBEIICHHBIX YKCIIEPUMEHTAILHBIX HAOIIOIC-
HUH, U YKaXHUTE UX HOMEpa.

1) [laBieHwue mapa B COCYy/E BCE BPEMs YBEIHUUBACTCSL.

2) Tlpu ymeHblieHHH 00beMa cocyna B 4 pasa Ha CTEHKaX IOSIBISIETCS poca.

3) B KOHEYHOM M HAaYaJIFHOM COCTOSHHH Macca [apa B COCY/e OJUHAKOBA.

4) Tlpu ymeHblueHnH 06beMa B 2 pa3a OTHOCHTEIbHAS BIAKHOCTD BO3LyXa B
cocyze crana pasaa 50%.

5) B KOHEYHOM COCTOSHHH BECh I1ap B COCY/E CKOHACHCHPOBAJICS.

OTBeT:

APproH MoMeIaroT B OTKPBITBIA CBEPXY COCY. O/ JIETKHUH ITOIBHXKHBIH MOP-
IICHb ¥ HAYMHAIOT OXJIAKIATh. J{aBJIeHNe BO3IyXa, OKPYKAIOIIEro COCY/,
pasHo 10° ITa. HaganbHelii 066EM Ta3a 9 11, HaganbHas TemnepaTypa 450 K.
Macca rasa B cocyie 0cTaércsi HeU3MEHHOU. TpeHuemM Mexy MOpLIHEM U
CTEeHKaMH COCyJla IPEeHeOpedb.

YcTaHOBUTE COOTBETCTBHE MEXIY (PU3MIECKUMH BEIMUNHAMY, XapaKTePHU3Y-
IOIIMMH aproH, ¥ (JopMyJIaMH, BEIPRKAIOIIUMH MX 3aBUCHMOCTB OT a0COJIIOT-
HOH TemrepaTypbl T rasa B yCJIIOBUSIX JaHHOM 3a1aqH.

K kaxxmoit mo3uiuu nepBoro cTojdIa moadepuTe COOTBETCTBYOMIYIO MO3H-
LU0 W3 BTOPOTO CTOJONA M 3aMUINUTE B TAOJIHILy BRIOPAaHHBIC U PEI ITOJT CO-
OTBETCTBYIOLIMMH OYKBaMHU.

OUBNYECKUE BEJIMYMHBI
A) 00bém raza V(T)

B) Buytpennsis sueprust raza U(T)

DOOPMVIJIbI
1) aT, a=2-10"3m3
2) bT, b=4050 m®
3) ¢T, ¢=20 JIx
4)dT, d=3 dx

Ortser:
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Ha pucyHke n300paeH MpoBOJIOYHBII BUTOK,
M0 KOTOPOMY TE€YET JNEKTPUUECKUHN TOK B M"‘“-a.___
HaIpaBJIEHUH, YKa3aHHOM CTpeskoil. Butok

pacIioyoKeH B BEPTUKAIBHOU IIIOCKOCTH. B

[IEHTPE BUTKA BEKTOP WHAYKIUU MarHUTHOTO -1-
MoJIst TOKa HampasieH? OTBET 3alUIInTe

CI080M (CI08AMU). 6NPABO, 671€60, OM

Haobnoamens, K HadawOamenio, 6HU3, eepx. h""-—-__

OTBeT:

B nneanpHOM KOJe0aTeIbHOM KOHTYPE aMIUIATYIa KOIeOaHui CHIIBI TOKa B Ka-
TYIIKE HHAYKTUBHOCTH Im = 5 MA, a aMIUINTya HAapsDKCHUS Ha KOHAEHCATOpe
Un= 2,0 B. B MoMeHT BpeMeHH t HalpspDKeHHEe Ha KOHIeHcaTope paBHo 1,2 B.
Haiinute cuny Toka B KaTyLIKE B 3TOT MOMEHT BPEMEHH.

OtBer: MA
[Mons3ysce rpadukoM, BEIYUCITHTE 3apsin
MIPOLIEAIINIB LENH IPU MPOXOKIECHUH B HEH

Toka I B uaTepBase Bpemenu t ot 0 go 20 c.

Ortser: MKI.

AmomMuHueBbIi mpoBogHUK Ab moasemeH
Ha TOHKHX MEJIHBIX MMPOBOJOYKAX U MOJI-
KITIOYEH K UICTOYHHKY ITOCTOSIHHOTO HaMpsi-
JKEHUS TaK, KaK TOKa3aHO Ha PUCYHKE.
CripaBa OT IPOBOJHIKA HAXOIUTCS CEBEP-
HBIH TIOJTFOC TTIOCTOSTHHOTO MarHuTa. [1omsy-
HOK PEeOcCTaTa IUIaBHO TIEPEMEIIAiOT BIICBO.

U3 mpuBeAEHHOTO HUKE CITHCKA BBIOCPUTE T
JIBa BEPHBIX YTBEPXKICHHUSI. A N 8l
1) Cuna Toka, mpOTEKaIOIIEro Mo MPOBOJI- :
HUKY AD, yBernumnBaercs

2) JIuHMM MHIYKIMY MAarHUTHOTO TOJIS, CO3JJaHHOI0 MAarHUTOM, BOJIM3HU MPOBO/I-
HuKa Ab HampaBiIeHBI BIPABO.

3) Cuna Ammepa, aelicTByIomIas Ha MPOBOJHUK AB, yMeHbIaeTCsl.
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4) Cwitpl HaTSKEHHUS TIPOBOJIOYEK, HA KOTOPBIX MOJBEIIEH MPOBOAHUK AD,
YMEHBIIAETCS.
5) CompoTHBIeHHE peocTaTa yBEINIUBACTCS.

OTBeET:

[Ipu HacTpoiike KonebaTeIbHOTO KOHTYpa TeHepaTopa, 3a0af0IIero YacToTy U3-
Jy9eHUs parolepeaTInKa, pacCTOSHIE MEXIy TUIACTHHAMH KOHACHCATOPa

YMCHBIIUIIA. Kak IpU 5TOM U3MEHUIIUCH YaCTOTA U3JTy4a€MbIX BOJIH U JJIMHA
BOJIHbI I/ISHy‘{eHI/Iﬂ?
I[Hﬂ Ka)KI[Oﬁ BCJIMYMHBI OIPEACITIUTE COOTBeTCTByIOIIH/Iﬁ XapaKTep U3MCHCHUSA!

DOUBNYECKAS BEJIMUMHA EE USMEHEHUE
A) yacToTa U3I1y4aeMbIX BOJIH YBEJIUYUTCS
YMEHBILUTCS
B) nnuHa BOTHBI M3ITyUCHUS HE U3MEHHUTCS
OTBeET: A| b

3apspKeHHAs YacTHIA MACCOW M, HECYIAst OJIOXKHUTEIbHBINA 3psi (, IBHKETCS
NePICHNKYIIPHO JIMHUAM HHAYKLMH OXHOPOAHOrO MArHMTHOTO Tous B 1o
OKPY>KHOCTH CO CKOPOCTBIO V. JIefiCTBUEM CHIIBI TSXKECTH IPEeHEOpEYb.
YcTaHOBHTE COOTBETCTBHE MEKIY (PU3NUCCKUMU BEITUMUMHAMHE U POPMYIIaMHu,
0 KOTOPBIM UX MOXKHO PACCUHTATb.
K xaxx10it mo3uipu nepBoro cTosidia mog0epuTe COOTBETCTBYIOLIYIO MTO3H-
LU0
13 BTOPOTO CTOJOIA 1 3aIMIINTE B TAOIHITY BEIOpaHHBIE II(PHI IO COOTBET-
CTBYIOIIMMH OyYKBaMHU.

OU3NYECKUE BEJIMYNHBI DOOPMYVYIJIbI
A) monyns cunsl Jlopenua, 1) 2mm/qB
JIEUCTBYIOIIEH HAa YacTHILY 2) quB

3) qB/2mm
b) uacrora obpamienus gacTu- 4) mv/qB

LBITTO OKPYKHOCTHU

A| b

OTBeET:
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19 |KakoBo OTHOLICHHME YHCIIAa IPOTOHOB K YHCIly HEHTPOHOB B SAPE aTOMa KOTO- Y4eHHUK n3Mepsil CHILy TSDKECTH, JEHCTBYIOIYIO Ha rpy3. [loka- —
PpHIii 0Opasyercs B pe3yabTaTe JABYX 0-pacliaJioB M OJJHOTO P-pacraja aroma ce- 3aHUs JMHAMOMETpa NpuBeAeHb! Ha GoTorpaduu. [lorpemHocts | H Y
pebpa (19749). M3MEPEHHS PABHA TIOJIOBHHE LIEHBI I€TICHHUS JMHAMOMETPA. 3a- m

MTUIINTE TTIOKa3aHUs] JUHAMOMETPA C yIETOM IOTPEIIHOCTH H3- —0 I
Otser: Mepenus? EO S
==lik U
JaH rpaduk 3aBUCHMOCTH YKCIIa Hepac- N, 10% Otser: (___ =+ )H — @)
MaBLIUXCA SIEp HEKOTOPOTO0 XUMHYECKOTO 7 o =1 o
aneMeHTa oT BpeMeHu. KakoB nepuon mno- 6 \ — O
Jdypacmaja 3TOro u3oTomna?. 5 B =14 C
s\ = £
OrtserT: c. - =2 o
2 : = —
TN =2 AN
0 5101520253035 ¢, Mux = S _
AN
Ha pucyske n3o0paxkeHa ynpoméHHas JuarpamMmma HuK- <
HUX 3HEpreTHYecKux ypoBHeil atoma. HymepoBaHHbIMU O -mmmmmmmee e prd
CTpEeJIKaMi OTMEYEHbI HEKOTOPBIE BO3MOYKHBIE IIEPEXO0/IbI E, 10
aToMa MeX1y STUMH ypoBHAMU. Kakoi U3 3TUX 4eThIpEX E,
MEPEX0I0B XapaKTePU3yeT U3NTyueHUE CBETa HAUOObIIIEH E,
JJIMHHOM BOJIHBI, @ KAKOM — C MOTJIOIICHUEM CBETa
HaHMEHBIICH YaCTOThI? E, B 6nank omeemoe Ne 1 nepenecume monvko uucna, He pazoensis ux npooe-
N JIOM UU OpY2UM 3HAKOM.
YcTaHOBUTE COOTBETCTBHE MEXKIY TIPOLIECCaMU E— 53 4

MOTJIONIEHUSI U UCITYCKAHHUS CBETA U CTPEIIKAMH, YKa3bIBa-
FOLIMMH YHEPTreTHYECKUE MEPEXOIbI ATOMA.

K ka0t mo3uiuu nepBoro crosibiia noadepure COOTBETCTBYIOUIYIO MTO3UIIUIO
U3 BTOPOT'O CTOJIONA U 3alMIIKTE B TAOJIHUIYy BRIOpaHHBIC IH(PBI O] COOTBET-
CTBYIOIIMHU OyKBaMH.

UMD TrTeT

TTPOLIECCBHI OHEPI'ETUYECKUE
IMEPEXO/bI
A) mnydenue cBera Hanbonbmiedr 1) 1
JUIMHHOM BOJIHBI 2)2
B) nornomnienue cBeta HauMeHb-  3) 3
el 4acTOThI 4)4
OtBeT
A| b —
—
L . _ (O~ 40|
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HCO6XOL[I/IMO OKCIICPUMCHTAJIbHO U3YUUTh 3aBUCUMOCTD 3apsa, HAKOIIJICHHOI'O
KOHACHCATOPOM, OT HArpy3Ku LECIIU. Kakue JABE CXEMBI CIICAYET UCIIOJIb30BATh
JUIA TIPOBEACHUA TaKOTr0 I/ICCHCZ(OBEIHI/IH? B oTBeT 3anmmmmTe HOMEpPaA CXEM.

1) 26, r 3) 2¢, r 5) 28, 2r
—— Fo —
2R R 2R
e R Pl i A
C C 9]
] == |
2) ¢, 2r 4) Er
— — 1
R 2R
Pl i
!

OTBET:

Paccmotpurte Tabnuily, coaepikalyo XapakTepUCTHKH HEKOTOPBIX
CIIyTHHUKOB Iu1aHeT COJIHEYHOM CUCTEMBI.

Hazsanmne |Pamuyc cnyt- |Pammyc op- [Bropast kocmuueckas |[1nanera
CITyTHHKA  |HHUKA, KM OWTEHI, TBIC. |CKOPOCTh, M/C

KM
Jlyna 1737 384,4 2400 3emts
doboc ~12 9,38 11 Mapc
Ho 1821 421,6 2560 OmuTep
Espona 1561 670,9 2025 OmuTep
Kammucro (2410 1883 2445 IOnutep
Turan 2575 1221,8 2640 CarypuH
Ob6epon 761 583,5 725 VYpau
Tpuron 1354 354,8 1438 Henryn
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BriOepure aBa yTBEp)KACHUsI, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTHKAM
CIIyTHHUKOB IUIaHET.

1) ITepBast KocMHuYecKasi CKOpPOCTh ISl cITyTHHKA OGepoHa cOCTaBIsIET IPH-
mepHO 11 Km/c.

2) Yckopenne cBoOoqHOTO Manenns Ha Jlyrne mpumepHo 1,6 m/c2.

3) O6wsém Tutana moutu B 2 pasa Oousbine o0péMa TpuToHa.

4) Opbuta Kamnncto pacrnonaraercs aanplie oT nosepxHoctu Omnurepa, uem
op6uta Ho.

5) Uem ganbie ot CofHIIA pacnoiaraeTcs CIyTHUK MJIAHETHI, TEM MEHBIIE €To
JUaMeTp.

Ortger:

Yacts 2

Omeemom K 3a0anuam 25-27 agnaemcsa yucio. 3anuuiume Imo 4ucjo 6
none omeema ¢ mexcme paodomol, a 3amem nepenecume ¢ BJIAHK OTBE-
TOB N 1 cnpasa om HoMepa coOOmEenCmeylouezo 3a0anus, HaUuUHasn ¢
nepeoii knemouku. Kasxrcowiii cumeon nuwiume 6 omoenvnoil Kiemouke é
coomeemcmeuu ¢ npueedéHnvimu 6 oaanke oopazyamu. Eounuyot uzme-
penua huzuueckux eeNUYUH RUCAMD He HYHCHO.

MenHsbli IpsSMOM IPOBOJHUK PACIIOJIONKEH B OJJHOPOJHOM MAarHUTHOM II0JIE, MO-
JIyJb BEKTOpAa MarHUTHOW MHIYKIKU KoToporo paBeH 20 mTn. CuioBbie JTUHUK
MarHMTHOTO MOJI HaNpaBJeHbl MEPIEHAUKYISPHO MPOBOAHKUKY. K KOHLIaM mpo-
BOJIHUKA MPUIIOKEHO Hampsibkenue 3,4B.

Omnpenenure IJIOMAAb TONEPEYHOTO CEUSHHUS MPOBOJHUKA, €CIIU CHila AMIIepa,
JelicTByIOIIas Ha Hero, paBHa 6 H. Y nenbHoe conporusnenune menu passo 1,7-10°

8 OMm ‘M.

Ortser: MM<.
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B ombiTe mo u3ydeHuto Gotodrpderra GOTOIEKTPOHBI TOPMO3SATCS IICKTPUYC-
ckuM monieM. [Tpu 3ToM u3MepseTcs 3anuparoliee Hanpsbkenue. B Tabmuie npen-
CTaBJIEHBbl PE3YJIbTAThl HCCIICAOBAHUS 3aBUCHMOCTH 3alMPAIOIIEro HarpshKe-
Husa U, OT JUIMHBI BOJIHBI A ITAJAIOIIETO CBETA.

3anuparoniee nanpsixkenue U, B 0,4 0,6
JIlmHAa BOJIHBI CBETa A, HM 546 491

Uemy paBHa moctostHHAs [ImaHKa 1Mo pe3yapTaTtaM 3TOTO IKCTIEPHIMEHTA?
OTBeT OKPYTIINTE /10 IECSTHIX.

OTBET:

He 3a6y0bme nepenecmu éce omeemal 8 61ank omeemog Ne 1 6 coomeem-
cmeuu ¢ uHCmpyKuyueii o 6bINOJIHEHUIO PAOOmbl.

Ilposepvme, umo Kaxcowlit oOmeem 3anucan 6 CMpoKe ¢ HOMePOM Coom-
6emcmaeviouiezo 3a0anus

/s sanucu omeemoe na 3aoanus 28-32 ucnonvsyime bJIAHK OTBETOB
Ne 2. 3anuwume cnauana nomep 3aoanus (28, 29 u m. 0.), a 3amem peute-
Hue coomeemcmeytowieii 3a0auu. Omeemsl 3anucsvléaiime YémKo u pazoop-
uueo.

1 Moub pa3pexeHHOTro Tejksl Y4acTBYET B IMKJINYECKOM nponecce 1-2-3-4-1,

rpaduk KOTOporo u300paxéH Ha pUcyHKe B KoopanHarax V—T, rae V — 00bémM
raza, T — aOconoTHast Temneparypa.

' X
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[Moctpoiite rpaduk nyKiIa B KOOpAUHATax P—V, rae p — AaBieHue raza, V — 00béM
raza. Onupasch Ha 3aKOHBI MOJIEKYJIIPHOH (PU3NMKM M TEPMOJIMHAMHKH, OOBsIC-
HUTE MocTpoeHue rpaduka. Omnpenenure, BO CKOJIbKO pa3 paboTa rasa B mpo-
recce 2—3 Oopiie MOy s paboOTH BHEITHHUX CHII B Iporiecce 4—1.

Bpycok mMaccoii 2 Kr JBH)KETCS 110 TOPH30HTAIFHOMY cTOy. Ha Tenmo neicTByer

cuna F o yriom 0=30" k ropuszonTy. Ko3(puiueHT TpeHus Mex1y 6pyckoM 1
crosiom paser 0,3.

-

KaxoB Mmonyne cuiibl F, eciv MOAYNb CUJIbI TPEHUS, AEUCTBYIOLIEHN HaA TENO, pa-
Bed 7,5 H?

Ilonnoe npasunvhoe peuwienue Kaxcoou uz zaoau 29-32 0ondxcno cooep-
HCamv 3aKOHBL U POpMYbl, NPUMEHEHUE KOMOPBIX HEOOX00UMO U 00Cma-
MOYNO 0N1A peuwienus 3a0auu, a maKxHce MamemamuyecKue npeodpasosa-
HUA, PACYEéMBbL C YUCTIEHHBIM OMEEMOM U NPU HE0DXO0OUMOCHU PUCYHOK,
ROACHAIOWIWIL DeuteHue.

JBa HeOonbmuX 1mapa maccamu M1 = 0,2 kr u My=0,3 Kr 3aKperUIeHbI Ha KOHIIAX
HeBecoMoro crepkHs AB, pacHoNoXKeHHOro TOpPHU30OHTAJBHO Ha  OIIO-
pax C u D (cm. pucynok). Paccrostaue mexny onopamu | = 0,6 M, a paccros-
Hue AC pasno 0,2 m.

A

m ;Q (/\ IV\ .ifm_

Yemy paBHa JuinHa cTepkHs L, ecnu cuia naBneHus crepkHs Ha onopy D B 2 paza
Goubinie, yem Ha onopy C?

CrenaiiTe pUCYHOK C yKa3aHHEM BHCIIHHX CHJI, JEHCTBYIOIIMX HAa CHCTEMY Tel
«CTEpXKEHb — IIapbI».

O6eyxaeHve 3agaHuin: https://vk.com/topic-40390872 39951760
Pa3speluaetcs cBo6oaHOE KOMMpOBaHUE B HEKOMMEPYECKMX 0BpasoBaTesbHbIX Lensx

~

oN AUX NI9HhO90dNHEdL

=
(o]
=
=
=
=

—

o7
ez


http://vk.com/ege100ballov
https://yandex.ru/tutor
https://vk.com/topic-40390872_39951760

EAvHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r. OU3NKA

lenmuit B KomMUYecTBe V=3 MOJb M300apHO CKUMAIOT, coBepiuas padory A1=2,4
k/Ix. Ilpu sTOM Temneparypa renus ymensiuaercsi B 4 paza: T, = %. 3arem ras
ajmabaTHYeCcKH paciIupseTcs, IPH ATOM ero TeMIeparypa U3MEHsSIeTCs 10 3Have-
Hus T3 = %.

Haiinure paboty rasa A;mpu agmabatHoM paciuupennu. KonmdecTBo BemecTsa
B TIpolieccax OCTaETCsl HEM3MEHHBIM.

ManeHLKHﬁ mIapuK Maccoi M ¢ 3aps-

oM (=5 uKi1, mogBemeHHbIi K MOTONKY Ha JIET-
KoM ménkoBoi HuTKe 1mHoi 1=0,8 M, HaxoxuTcs
B TOPU30HTAJIBHOM OJHOPOJIHOM JJICKTPOCTATH-

yeckoM moje E ¢ moxayneMm Hanps:x€HHOCTH

6105 L A
nosist E=6-10° B/M (cM. pHCYHOK). -— [/
[Mapuk oTIycKaroT ¢ HyJI€BOM Ha4aIbHOU CKOPO- q.mg f E

CTBIO M3 MOJIOXXEHHs, B KOTOPOM HHUTb BEPTH- o
KaJbHa. B MOMeEHT, korna HUTH 00pa3yeT ¢ Bep-

TUKaIBI0 yrol a=300, MOIynb ckopocTu mapuka v=0,9 m/c.

Yemy paBHa Macca mapuka m? ConpoTHBICHHEM BO3/IyXa IPEeHEOPEUb.

KBaﬂpaTHaﬂ IMMpoOBOJIOYHAA paMKa CO CTO-

poHoii 1=10 cM HaxomuTCS B OJHOPOJ- B Tn

HOM MarHUTHOM IIOJIE C HHIYK- . 0.6

uweit 5. Ha PUCYHKE H300pakeHa 3aBH- 01 4

CHMOCTb ITPOEKIINU BeKTopa§ Ha nep- ’ \

NEHAMKYJISP K INIOCKOCTH PAMKH OT Bpe- 02 '

MEHH. ol—\ A —

02

Kakoe koi4ecTBO TETIIOTHI BBIIECITUTCS
B pamke 3a Bpems t=10 ¢, eciu compo- 04
tusnenne paMmku R=0,2 Om?
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COCTABUTEJIb BAPUAHTA:

®UO: | Makamyrusa Jlrogmuia BuktoposHa

Mpeamer: | Pusuka

Crax: | 9ner

Peranmuu: | Kypcsl noaroroBku mkojgsHUKOB K EI'D u OI'D

Axkaynt BK: | https://vk.com/lancmanschool

Caiit u gom.
undopmanus: | http://lancmanschool.ru/kursi-ege/

IIposepvme, umoowvl Kar);cowlit omeem 0vl11 3ARUCAH PAOOM C HOMEPOM COOM-
eemcmayowezo 3a0aHUA.

O npoekre «IIpooubIii EI'D kaxnyro Hexeaio»
JlaHHBIM KMM COCTaBJIEH KOMaHI0M BCEPOCCUICKOTO BOJIOHTEPCKOIO MPOEKTa
«EI'3 100 6amtosy https://vk.com/egel100ballov u 6e3B03me3nHO paciipo-
CTpaHseTcs A MOOBIX HEKOMMEPUECKNX 00pa30BaTeIbHBIX HENeH.

Hamoau omu0xky B Bapuanre?
Hanumure HaM, NOKAJIyiicTa, M MBI 00513aTeJILHO €€ ucpaBuM!
Jlast 3aMevyaHuil M moxkenanuii: https://vk.com/topic-10175642 39951777
(Tak:Ke IOCTYIMHBI IPyTrUe BAPUAHTHI VI CKAYUBAHNSA)
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CucreMa olleHHBaHHA YK3aMEHANMOHHOM padoTsl o pu3uke

3aganun 1-24

Banmanus 1-4, 8-10, 13-15, 19, 20, 22 u 23 yactu 1 u 3aganus 25 u 26 yactu
2 oneHUBArOTCS 1 6amIoM. DTH 3aIaHUs CUUTAIOTCS BBITIOJTHEHHBIMHU BEPHO, €CITH
MIPaBUIIHLHO YKa3aHBI TpeOyeMOoe HCIIO0, IBA YHCIIa WITH CIIOBO.

Baganus 5-7, 11, 12, 16-18 u 21 vactu 1 oueHuBarorcsa 2 Oauiamu, e€Ciau
BEPHO yKa3aHbI 00a dJieMeHTa 0TBeTa; 1 OaioM, eciii TOMyIIeHa OIrOKa B yKa-
3aHAW OJHOTO M3 3JIEMEHTOB OTBeTa, u () 0ayIoB, €Ciu AOMYIIEHO ABE OUTHOKH.
Ecmu yka3zano 6oisiee IByX 3JI€MEHTOB (B TOM YHCIIE, BO3MOXKHO, U TIPAaBUIIBHBIE),
To ctapurcs 0 6ayioB. 3amanue 24 oreHuBaeTcs 2 0ajuTaMu, €CIIM YKa3aHbI BCE
BEpHBIE JIEMEHTHI 0TBEeTa; | O6ajoM, eciy TomyIIeHa o1Ha OmroOKa (B TOM JHcie
yKa3aHa OfHAa JHUIIHSS nudpa HapsIy cO BCEMH BEPHBIMH dJIEMEHTaMHU WIIH HE
3amnMcaH OJIMH 3JeMEHT oTBeTa); O 0aJIOB, eCii JOMYIICHO JBe omubku. B 3ana-
HusIX 5, 11, 16 1 24 nopsiiok 3anucy LUgp B OTBETE MOXKET OBITH PA3IMYHBIM.

Ng;;f{[a_ OtBer i:l:;;;{ OtBer
1 -4 14 270
2 0,32 15 4
3 0.4 16 3443
4 7,5 17 23
5 15|51 18 32
6 12 19 62
7 23 20 660
8 2 21 24
9 5000 22 1,400,15
10 1 23 25|52
11 1441 24 3443
12 14 25 15
13 OT HabroAaTess 26 5.2
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KpuTepnu oueHnBaHusi BbINOJHEHHUS 3aJaHUI
¢ pa3BEéPHYTHIM 0TBETOM
Pemenns 3amanmii 27-32 gactu 2 (¢ pa3BEPHYTHIM OTBETOM) OIEHUBAIOTCS JKC-
nepTHOW Komuccuei. Ha ocHOBe KpUTEpHEB, IPEACTABICHHBIX B MPUBEIEHHBIX
HIDKE TaOJIMIIaX, 33 BBIIOJIHEHUE KaXIO0r0 3aJaHus B 3aBUCHMOCTHU OT ITOJTHOTHI U
MPaBUIHHOCTH JTAHHOTO AK3aMEHYeMBIM OTBeTa BhICTaBisieTcs oT 0 mo 2 6amoB
3a 3aganue 27 u ot 0 10 3 6asuioB 3a 3aganus 28 u 29-32.

1 Moub pa3peKEeHHOTro TejINs Y4acTBYET B IMKINYECKOM nponecce 1-2-3-4-1,
rpaduk KOTOporo nu3o0paxxéH Ha pucyHke B koopaunarax V-T, rae V — 00péM
raza, T — abcooTHas Temeparypa.

' X

T

0 To 2T 3T 4T, 5T, 6T,

[Moctpoiite rpaduk 1yKiIa B KOOpAUHaTax P—V, rae p — AaBieHue raza, V — 00béM
raza. Onupasch Ha 3aKOHBI MOJICKYJIIPHOH (PU3MKM M TEPMOJMHAMMKH, OOBsIC-
HUTE MocTpoeHue rpaduka. Omnpenenure, BO CKOJIbKO pa3 paboTa rasa B mpo-
necce 2—3 OoJibIe MO PaOOTHI BHEITHUX CHUJI B Ipouecce 4-1.

Bo3mo:kHoe peumienue:

"

0 To 2Ty 3T, 4T, 5T, 6T; T

~

oN AUX NI9HhO90dNHEdL

UMD TrTeT

KpI/ITCpI/II/I OICHHUBAHUA BBIIIOJTHCHUA 3a1aHNA Bamner
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DUSNKA

[IpuBeneHO MOJIHOE MPAaBUIILHOE PELICHHE, BKIIYAKOIIee mMpa-
BWJIBHBIN OTBET (B JaHHOM CIllydac: M. 1) W HCUEepIBIBAIOIINE
BEPHBIC PACCYKICHUS C TIPSIMBIM YKa3aHHEM HaOIF0IaeMBIX SIB-
JICHUH W 3aKOHOB (B JAHHOM CJIy4ae: 3aKOHbl U30NPOYECCO8,
epaghuueckuil cMulei pabomol 6 MepMOOUHAMUKE).

JlaH IpaBUITBHBIN OTBET, ¥ IPUBEACHO OOBSICHEHNE, HO B pelle-
HUH UMEIOTCS OAWH WM HECKOJIBKO W3 CIEAYIOMNX HEeI0CTaT-
KOB.
B 00bscHeHNN HE yKa3aHO WX HE WCIOJIb3yeTCsS OTHO U3 (PH-
3UYECKUX SIBJICHUH, CBOWCTB, OMPENEICHNN WIIK OJIUH U3 3aKO-
HOB ((popMyJ1), HEOOXOANMBIX [UISl TOJHOTO BEPHOTO 0OBsICHE-
Hus. (YTBepxIeHUE, JieKaliee B OCHOBE OOBSICHEHUS, HE TIOI-
KPEIJICHO COOTBETCTBYIOIIAM 3aKOHOM, CBOMCTBOM, SIBIICHUEM,
OTIpeJICICHUEM | T.I1.)

n (M)
YkazaHel Bce HEOOXOIMMEIE Ui OOBSICHEHUS SBIICHHUS U 3a-
KOHBI, 3aKOHOMEPHOCTH, HO B HUX COJCPXHUTCS OJUH JIOTHYe-
CKUI HEAOYET.

n (M)
B perienun IMEIOTCS IMIITHUE 3aIIFICH, HE BXOIAIINE B pEIICHIE
(BO3MOXHO, HECBEpPHBIC), KOTOPHIC HE OTACICHBI OT PEIICHUS H
HE 3a4EPKHYTHI.

N (MJIN)
B pemennn nMeeTcs HETOYHOCTE B yKa3aHUU HA OJHO U3 (HU3HU-
YECKHX SIBJICHHM, CBOWCTB, ONPEICIICHUH, 3aKOHOB ((popmyir),
HEOO0XOIUMBIX JUIS TTOJTHOTO BEPHOTO OOBSICHEHUS

[pezncraBiieHo perieHre, COOTBETCTBYIONIEE OAHOMY M3 CIEIy-
FOLIMX CITy4aes.
Jlan npaBuIIbHBIN OTBET HA BOMIPOC 3a/IaHMsI, U IIPUBEACHO 00b-
SICHEHHUE, HO B HEM HE yKa3aHbl [[Ba SIBICHUS WK (DUIHUECKUX
3aKOHa, HEOOXOJUMBIX IS IOJTHOTO BEPHOTO OOBSICHEHHSI.
nim
VYkazaHbl BCe HEOOXOAMMBIE Ui OOBSICHEHHS SIBICHHUS M 3a-
KOHBI, 3aKOHOMEPHOCTH, HO HWMEIOIINECS PACCYXACHUS,
HAnpaBJeHHBIC HA TOJyYCHHUE OTBETA HA BOMPOC 3aJaHHs, HE
JIOBEJICHBI JI0 KOHIIA.
nim
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VYka3zaHel Bce HEOOXOIMMEIC Ui OOBSICHCHUS SIBIICHHS U 3a-
KOHBI, 3aKOHOMEPHOCTH, HO UMEIOIIHECS PAaCCyKICHUS, IPUBO-
JAIIHE K OTBETY, COACPIKAT OIINOKH.

nim
Yka3aHbl HE Bce HCOOXOIUMBIC ISl OOBSCHCHHUS SBJICHUS U 3a-
KOHBI, 3aKOHOMEPHOCTH, HO WMEIOTCS BEPHBIC PACCYXICHHS,
HAIpaBJICHHBIC HA PEIICHUC 3a/1a4H

Bcee ClIydan pCHICHUA, KOTOPbIC HC COOTBECTCTBYIOT BbIIICYKa-

0
3aHHBIM KPHUTEPHUSAM BBICTaBJICHHS OIIEHOK B 1, 2, 3 Gamia

Maxcumanouviii 6an 3

Bpycok maccoii 2 KT IBUKETCs 0 TOPU3OHTAIBHOMY cTony. Ha Teno neiictByer
cuna F oz yrnom 0=30" k ropusonty. Kodpduiment tpenus Mexmry 6pyckoM u
ctosom paseH 0,3.

-

KaxoB Mmonynb cuiibl F, eciu MOAYNb CUJIbI TPEHUS, ACUCTBYIOLIEHN Ha TENO, pa-
Bed 7,5 H?

Bo3moskHoe pemienmue:
Ha 6pycoxk, kpome cun F u FTp, neficTByroT eni€ cuia TspkecTd Mg U cuiia
peaxmmu orops! N. I[Ipoekius BToporo 3akoHa HeloToOHa Ha BEPTHKAIBHYIO
OCb UMEET BUII:
0 =N -mg - Fsina.
Cuna tpenus ckoibxenunss FTp = puN = u (mg + Fsina).

. FTp — um 7.5-0.3-2-10
st uickoMoi cuiel nostydaeM: F = P .u £ — =10H
U sina 0.3%x0.5
Kputepun orieHUBaHYS BBITIOJTHCHUS 32 JaHUS Bamisl
IIpuBeneHO MONMHOE pENIeHHe, BKIIOYAIOINIEe CICAYIONIHE dJie-

MEHTbI:
l) 3amucaHbl MOJIOKEHUSI TCOPUU U (PU3HYCCKUE 3aKOHBI, 3aKOHO-
MEPHOCTH, MPUMEHCHHE KOTOPBIX HEOOXOIMMO JUIS PELICHHUS 3a-
Jlaud BBIOpaHHBIM cTIOcOO0OM (B JaHHOM Ciydae: 6mopoi 3aKoH
HbvromoHna, evipasicenue 0is cultbl MpeHust CKOIbHCEHUL),
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I1) npoBeneHbl HEOOXOAUMBIC MAaTEMaTHYECKHE TPEOOPA30OBAHUS
Pacu€Thl, MPUBOAALINE K IIPABHILHOMY YHCIOBOMY OTBETY (OIyC-
KaeTCsl PEIICHUE «II0 YacTSAM» C NPOMEKYTOUHBIMU BBIYHCIICHU-
SIMU);

I1l) mpexacTaBiieH NPaBUIIbHBINA OTBET C yKa3aHUEM CIHHHIL H3ME-
PEHHS HCKOMOI! BEJTMYMHBI

[IpencraBneHs! 3aIIMCH, COOTBETCTBYIOIINE OIHOMY U3 CIICTYIOIINX
ciyuaeB. [IpaBUIBHO 3aMTUCAaHBI BCE HEOOXOIUMBIE MTOJIOKCHHUS TCO-
pun, pU3MYeCcKue 3aKOHBI, 3aKOHOMEPHOCTH, U TIPOBEICHEI HE00X0-
InMble mpeoOpasoBanmst. Ho gomymiena ommbOKa B OTBETE WIIH B Ma-
TEMATUYCCKHUX MPEOOPA30BAHUAX UM BEIYUCICHHSX.
nim

[IpencTaBneHb! TOIBKO MOJIOKEHUS U (POPMYJIBI, BEIpakaromie Gpu-
3MYECKUE 3aKOHBI, IPUMEHEHHE KOTOPHIX HEOOXOIMMO M I0CTa-
TOYHO JUTsI PELICHUS TAaHHOH 3a7auu, 0e3 Kakux-1ubo mpeodpazona-
HUH ¢ UX UCTIONB30BAaHIEM, HATIPABICHHBIX Ha PEIICHHUE 3a0a9l

Bce cnmywyan pemreHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYyKa3aH-
HBIM KPUTEPHSM BBICTABJICHUS OICHOK B 1wy 2 Oana

Maxcumanousiii 6an 2

JBa HebopmuX mmapa maccamu My = 0,2 kr 1 M2=0,3 Kr 3aKperuIeHbl HA KOHIIAX
HeBecoMOro crepxHs AB, pacrojoXeHHOTO TOpPH30HTAILHO HA  OIO-
pax C u D (cm. pucyHok). Paccrosaue mexay omopamu | = 0,6 M, a paccros-
Hue AC pasno 0,2 m.

m. I.‘ ( /\ IV\ .Hm:

Yemy paBHa JuinHa cTepkHs L, ecnu cuita naBneHus crepkHs Ha onopy D B 2 paza
Gousbe, yem Ha onopy C?

CrenaiiTe pUCYHOK C yKa3aHHEM BHEIIHUX CHJ, ICHCTBYIOIIMX Ha CHCTEMY Tell
«CTEepIKeHb — LIAPHI».

1. Ha tBEpnoe Teno, 00pa3oBaHHOE CTEP’KHEM U ABYMS IIapamu, Aei-
CTBYIOT CHJIBI TSKECTH M1g W M2g, IIPHIIOKEHHBIE K [IEHTPaM IapOB, U

cusbl peakiu onop Ny m N, . [lo Tperbemy 3akony HrroToHa, Mogynu

Bo3mo:xHoe peumeHue:
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CHJI PEaKLIUK PaBHBI COOTBETCTBYIOIIUM MOYJISIM CHJI IABJICHUS CTEPIKHS
Ha onopsl, mo3toMy N>=2N1 (B COOTBETCTBUH C YCIIOBUEM 33a4H).

¥ “

N,
1 B

¢ 7@

0

L
g

=

m; g

2. B unepuuansHoii cucteme orcuéra OXy,OXY, cBs3anHOH ¢ 3eMiéid,
YCIIOBHSI PABHOBECHS TBEPIOTO TeJa MPUBOIAT K CHCTEME YPaBHCHHIA.
Ny + Ny —myg—myg =0
{le + Ny(I+x)—mygL =0
3nech Xx=AC=0,2 M — me4o cuisl peakuun N1.
3. C yu€rom ycioBust No=2N1 cuctemMy JIOTHYHO MPUBECTH K BUAY:
{ 3N, = (my +my)g
(Bx + 2N, = mygL

[TomenuB BTOpOE ypaBHEHHE HA TIEPBOE, ITOIYIUM:

mz

2
—— = x + =, otkyma"
my+m; 3

L—(1+m1) ( +Zl)—(1+0'2) (02+2 06)—1
I A L A Y A G By A

Ortser: L=1 m.
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KpI/ITCpI/II/I OIICHHUBAHUA BBIIIOJTHCHUA 3a1aHWA

bammer

[IpuBeneHo MONHOE pElIeHNE, BKITIOYAIOIIEe CIICIYIOIINE SJIEMEHTHI:

I) 3anucaHb! TONOXKEHUS TEOPUH U (PUIUUCCKUE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HEOOXOUMO JUIS PEIICHUSI 3aa4 BEIOPAHHBIM CIIO-
co0oM (B AaHHOM CIIydae: )YClI08Usl pABHOBeCUs MBepOo020 meid OMHOCU-
MeNbHO NOCMYNAMENbHO20 U 8PAUAMENbHO20 08UNCEHUL, MPemull 3aKOH
Hbvromona).

I) cmemaH MpaBHJIBHBIM PHCYHOK C YKa3aHWEM CHII, ACHCTBYIONIMX Ha
a0y, yka3aHO HaNpaBJICHNE CHJIBI TPEHUS, IeHCTBYIOMIECH Ha JOCKY;
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I1l) omucansl Bce BHOBb BBOAMMBIC B pELICHHH OYKBEHHbIC 0003HAYCHHS
(bu3rUecKux BEJIMYWH (32 UCKITIOYeHHEM 0003HAYCHHWI KOHCTAHT, YKa3aH-
HbeIX B BapuanTe KM, 0003Ha4YeHN BETUYHH, HCIIOJIb3YEMbIX B YCIOBUH
3a/la4u, ¥ CTAaHJAPTHBIX 0003HAYCHHH BEJIMYHH, HCIIOJIB3YEMbIX TIPU HAITH-
caHud (PU3UICCKUX 3aKOHOB);

IV) mpoBeneHbl HEOOXOIUMbIE MaTEMATHYECKUE PeoOpPa3OBaHms U pac-
4EThI, IPUBOJIAIINAC K IIPABHILHOMY YHCIOBOMY OTBETY (IOIyCKaeTcs pe-
HICHUE IO YaCTSIM» C MPOMEIKYTOUHBIMU BHIYUCICHHUSIMHU);

IV) mpezcTaBieH MpaBUIIbHBIN OTBET C YKa3aHHEM CIAWHHI] U3MEPCHUS HC-
KOMOH BEJIMYUHBI

[IpaBuiabHO 3amKCaHbl BCE HEOOXOIUMBIC ITOJIOKEHUS TCOPHUH, (PU3HYCCKUEC
3aKOHBI, 3aKOHOMEPHOCTH, U TPOBEIICHB HEOOXOMMEIC MPEOOpa30BaHUS.
Ho umeroTcst 0JH HITH HECKOJIBKO U3 CICIYIOIINX HEJOCTATKOB.
3anmcu, coorBercTBytontre mynkram |l u l11, mpencraBieHs He B TOJTHOM
00BEME UITH OTCYTCTBYIOT.

U (UJIN)
B peliieHur UMEIOTCS JIMIITHUE 3AMMCH, HE BXOSIINE B PEIICHUE, KOTOPbIE
HE OT/ICJICHBI OT PCIICHHS U HE 3a4EPKHYTHI.

U (UJIN)
B HEoOX0AMMbBIX MAaTeMaTHYECKHX MPEeoOpa30BaHUSIX WM BBIYMCICHHIX
JIOITYIICHBI OITHOKH, U (MJIH) B MATEMATHYCCKHUX PEe00pa30BaHUSsX/ BEIYUC-
JICHUSX MPOMYIICHBI JOTHYCCKH BaYKHBIC [IarH.

U (UJIN)
OTtcyTcTBYeT MyHKT V, WiH B HEM JOMyIIeHa OnTnoKa
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omuOKa, HO MPUCYTCTBYIOT JIOTUYCCKHA BEPHBIC MPEOOPA30BAHUS C UMCIO-
mmMucs (popMyliaMu, HallpaBJICHHBIC Ha PEIICHHUE 3a1a4Hl

Bce cnydan penieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIICYKa3aHHBIM KPH-
TEpUSAM BBICTABIICHHS OIICHOK B 1, 2, 3 Gayia

0

Maxcumanohviii 6ain 3

Tenuii B KOJTMYECTBE V=3 MOJIb M300apHO CKUMAIOT, coBepiuas padbory A;=2,4

kx/[x. Ilpu sTOM TemmepaTypa renus yMeHbInaeTcs B 4 paza: T, = %. 3arem ra3
annabaTHIecKy pacIIupsIeTCs], IIPH STOM ero TeMIlepaTypa H3MeHseTcs 10 3Haue-
Hus T3 = %.

Haiingute paboty raza A, npu agnabaTHOM pacmmperun. KomudecTBo BemecTBa
B TIpoIIeccax OCTaéTCss HEM3MEHHBIM.

IIpencraBneHs! 3aMUCH, COOTBETCTBYIOIIME OJHOMY U3 CIECIYIOUIUX CIYy-
4aeB.
[IpencraBieHbl TONBKO MONOXKEHHUS W (OPMYIIBI, BeIpaxaromme (uznde-
CKH€ 3aKOHBI, IPUMEHEHHE KOTOPBIX HE00XO0IMMO JIJIsl peILIeHU s JaHHOI 3a-
Jaun, 6e3 KaKux-I100 peoOpa3oBaHuii ¢ UX UCHIOJIB30BAHUEM, HAIIPABIICH-
HBIX Ha PEIICHHE 3a/1a4uH.

nim
B pemtennn orcyrcrByer OJJHA u3 ncxoausix popmyia, HeoOxoanmas st
peleHusl 1aHHOM 3ajaun (WM yTBEPIKICHHUE, JIS)KAIllee B OCHOBE pelle-
HHA), HO TIPUCYTCTBYIOT JIOTHYECKH BEPHBIE IPEOOPa30BaHMs ¢ MMEIOIIH-
MHcst OpMyJIaMH, HallpaBJIeHHbIE HAa PELIEHHUE 3a/1a4H.

nim
B OJTHOM u3 ncxomubix GpopMy1, HeOOXOAMMBIX ISl PEIICHHS TaHHOI 3a-
Jaun (MMM B YTBEPXKICHUH, JISKAIIEM B OCHOBE PEIICHMS), AOIMYIICHA

Bo3mo:kHoe peumienue:

1. ITpu n306apHOM CHKATUX HAJ TeJINeM coBepliaeTcs padboTa, MOAYIb KOTOPOH

A= IpAV],
IJie P — AaBIIEHUE Teusl B 3TOM Tniporiecce, AV— n3MeHeHne ero oobema.

2. B cooTBeTcTBHHE ¢ ypaBHeHHEeM Kianeipona — MeHeneeBa Juist 9TOTO mporiecca

MOKHO 3aI1ucaThb:
IPAVI=VR(T1-T2).

3. B aguabataom npouecce (mpouecce 6e3 TeriooOMeHa) B COOTBETCTBHHU C EPBBIM
3aKOHOM TEPMOJANHAMHUKHN CyMMa U3MEHEHHsI BHYTPEHHEH SHEPIHH ra3a u ero paboTsl

paBHa HYJIIO:
3

“VR(T3-T2)+A2=0.

HpI/I 3aIMMCH IMMOCTICTHETO COOTHOMICHUSA YUYTCHO BBIPAXKCHUC JI1 U3MCHCHUA BHYTPCH-
HeHR OHCPIruu UACaJIbHOTO OTHOATOMHOTI'O I'a3a:

AU=§VR(T3—T2).
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[Ipeobpa3ys 3anrcaHHbIe YpaBHEHHS C YUETOM COOTHOIIICHUH TeMIIepaTyp, 3aJaHHbIX

B YCJIOBUM 3a/1a4U, TOJTydacM:

A1=3VvRT2;

A2=%vRT2.

CrnenoBaTenbLHO
Aq_2400_

A2=T—T—600 I[)K

Omeem: A2=600 [orc.

B pelieHnN UMCIOTCS TUIIHUE 3aITUCH, HE BXOIAIINE B PEIICHUE, KOTOPHIC HE
OTZEJICHBI OT PEIICHUS U HE 3aUEPKHYTHI.

n (UJIN)

B HEOOX0IMMBIX MaTEMATUYECKHUX MPEe0OPa30BaHUSIX WM BBIYHC-JICHUSIX JI0-
MyLICHBI OMIMOKY, U (MIJTH) B MATEMAaTUYECKUX MIPeoOpa-30BaHMsIX/ BBIYHCIIC-
HUSX IPOIYIIEHBI JIOTHIECKH BaXKHBIC IIarH.

n (UJIN)

OtcytcrByet nyHKT IV, uim B HEM JomylieHa omuoKa

KpI/ITepI/II/I OLCHHUBAHWA BBITIOJTHCHUA 3aJaHUsA

Bamer

[TpuBeneHo MoJIHOE pelIeHNe, BKIIOYAIOIIEe CICAYIONINE JIEMEHTHIL:

1) 3amucaHbpl MOJIOKEHUS TEOPHH U (PU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
HOPUMEHEHHE KOTOPBIX HEOOXOMMMO VISl PEIlCHUs 3aJa4l BEIOPaHHBIM CIIO-
co0OM (B JaHHOM CITy4ae nepablii 3aKOH MepMOOUHAMUKU, BbIPAICEHUS OISl
pabomyl 2aza npu u306apHoOM npoyecce u 015 GHymMpenHell SHepaull uoeds-
HO20 0OHOAMOMHO20 2a3a, ypasHenue Menoeneesa-Knaneipona).

I1) onrcanbl Bce BHOBL BBOAMMBIC B pELICHUH OYKBEHHBIE 0003HaUCHUS (H-

3WYECKUX BEIIMUUH (3d UCKIIOUEHUEM 0O03ZHAUEHUT KOHCIMAHM, YKA3AHHBIX 6
sapuanme KUM, obo3nauenuil, UCHOIb3yeMblX 8 YCI08UlU 3A0a4U, U CMAH-
oapmmubix 0003HAUeHUU BeUYUH, UCNOb3YEeMbIX NPU HANUCAHUU DUUYECKUX
3aKOHO8);

I11) mpoBeneHbI HEOOXOAMMBIE MaTeMaTHIECKHE TIPEOOPa30OBaHUS U PACUETHI,
MIPUBO/IAIINE K TPABMIIEHOMY YHCIIOBOMY OTBETY (HOIMYCKAETCS PEIICHUE «II0
4acTAMY C MPOMEKYTOYHBIMH BEIYUCIICHHUSIMH);

IV) npescraBieH NpaBUIIBHBIN OTBET C YKa3aHUEM CIIUHHII U3MEPEHUS UCKO-
MOM BEJTMYUHBI

[IpencraBneHbl 3aITUCH, COOTBETCTBYIOIINE OTHOMY U3 CIIECTYIONINX CIy4aeB.
[IpencraBieHbI TONBKO MOJOKEHHUS U (DOPMYJIIBI, BRIpaXKaloue (hPu3nIecKue
3aKOHBI, IPUMEHCHUE KOTOPBIX HEOOXOIUMO sl PCLICHUS JAHHOW 3a1a4H,
0e3 Kakux-1ub0 MpeoOpa3oBaHUil C UX MCIOJIH30BAHUEM, HAIIPABICHHBIX HA
pelIeHue 3agagn.

nim
B pemennu orcyrctByer OJJHA 13 ucX0omHBIX (opMyrn, HeoOXomumasl Jist
pelIeHus TaHHOH 3a1a4y (WIH YTBEP)KICHHE, JIeXKallee B OCHOBE PEIICHHS),
HO MPUCYTCTBYIOT JIOTHIECCKH BEpHBIE ITPe0Opa30oBaHUs ¢ UMEIOIIUMHUCS Gop-
MyJIaMH, HalpaBJICHHBIC HA PEIICHUE 3a/IaYH.

nim
B OJIHOM u3 mcxomubix GopMyI1, HEOOXOXMMBIX JUIS PEIICHHS TAHHOM 3a-
maud (WM B YTBEPIKICHHHM, JISKAIIEM B OCHOBE PCIICHHS), JOMYIICHA
oImuOKa, HO MPUCYTCTBYIOT JJOTHYCCKH BEPHBIC MTPe0OPa30BaHUs C UMCIOIIH-
MHucs (popMyiamMu, HalpaBIeHHBIE HA PEIICHUE 3a1a4H

Bce ciyuaun pemeHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTE-
pUSIM BBICTABJICHUS OLICHOK B 1, 2, 3 Gamna

Maxcumanohviii 6ain

[IpaBuibpHO 3ammCaHBI BCe HEOOXOIMMEIE TTOJIOKEHHS TEOPUH, (HHU3NIECKHE
3aKOHBI, 3aKOHOMEPHOCTH, ¥ IPOBEICHBI HEOOXOAUMBIE Tpeodpa3oBanus. Ho
HMMEIOTCSL OJIMH WJIM HECKOJIBKO U3 CIAEAYIOIUX HEJOCTATKOB.

3amucH, cOOTBETCTBYOIME MyHKTY 11, mpeacTaBieHsl He B 10JI-HOM 00BEMe
WA OTCYTCTBYIOT.
" (UJIN)
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ManeHLKHﬁ mIapuK Maccoi M ¢ 3aps-

oM (=5 uKi1, mogBemeHHbIi K MOTONKY Ha JIET-
KoM ménkoBoi HuTKe 1mHoi 1=0,8 M, HaxonuTcs
B TOPU3O0HTAILHOM OJHOPOJTHOM JJIEKTPOCTATH-

yeckoM moje E ¢ moxaynem Hanps:x€HHOCTH . -\15.
noms E=6-10° B/m (cM. pucyHOK).

.

[Mapuk oTIycKaroT ¢ HyJI€BOM Ha4aIbHOI CKOPO- Py ’ |
CTBIO M3 MOJIOXXEHHs, B KOTOPOM HHUTb BEPTH- P!
KaJbHa. B MOMeEHT, korna HUTH 00pa3yeT ¢ Bep-

THKaJIbIO yroi 0=300, MoxyJb ckopocTH mapuka v=0,9 m/c.

Yemy paBHa Macca mapuka m? ConpoTHBICHHEM BO3/IyXa IPEeHEOpedb.
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Bo3MmoxkHOe pelienne:

1. CUCTEMY OTCHETAE, CBA3EHHYIO C 3eMnén, ByAeM CUATaThb I.-’IHele,HaJ'IbHOI?I. Ha wapuk
,D,EI::1CTB‘_I,‘IOT BEPTUKaNbHaA CHUNa TAXECTH ‘J?’I?. FoOpWz0HTaNnbHaA CkMNa Co CTOROHEI

INEKTPHUHECKOro Nong QE-} W BOOMb HWUTKW CKNa €€ HaTAXEHWA Tl’ (cm. DHC}I’HDK}I.

2. 1o Teopeme 06 M3IMEHEHWUWA KMHETUYECKOR SHEPrM MaTEPUAaNbHOR TOUKK B CO,
AF = Apceg cup- PaboTa cunbl ? paBHa HYMio, TaK KaK 3Ta CUNa B NGO MOMeHT

BPEMEHH NEPNEHAMKYNAPHA CKOPOCTH WaPMKa. CHMLI 7L g 1 qE‘P NOTEHUMANEHEI, NO3TOMY
WX PaboTa MK NEPEX0E U3 HAYANEHOM TOUKKM B KOHEYHYH) HE 33EMCHT OT BHIBOPA
TPAEKTORWMN,

3. Belbepem TPAaEKTOPMID NEPexXona B BMAE ABYX NOCNEA0BATENbHBIX WAr0B: CHa4ana us
MCXOOHOrQ NONOMEHWA BEEPX HA PACCTOAHKWE h, zatemno FMOPWZ0HTaNM Ha PacCTORHKWE be
KOHe4yHoe nonoxeHwe. Ha 31oi TPAEKTORUM CyMMa PaboT CHAbI TAXECTH M CUNbl CO CTOPOHI
INEKTPHUHECKONo Nona

A= —mgh+qgEbrneh =1(1 —cosa),b=sina.

4. B pesyneTate nonyyaem:

2
AFB . = m; — 0 = Apeexgun = —mgl(1 — cosa) + gElsina.
OTciona:
9 ] 9,8, -9 .g. 3, . L
_ 2¢FElsina ~2-5-1077-6-10°-0,8 0'5::8.1-10_4”.

.L:E—QQE[]_—COSQ) B 081—21008(1—-“?}

oteer:m == 8,1- 10 «r.

|) 3amucaHbl MOJOKEHUS TCOPHU U (PU3UUCCKUE 3aKOHBI, 3aKOHOMEPHOCTH,
[OPUMEHEHHE KOTOPhIX HEOOXOIMMO ISl PELICHUS 33141 BBIOPAHHBIM CITO-
co00OM (B TAaHHOM CITy4ae: 3aKOH U3MEHEHUsI MeXAHUYeCKOU IHepeuu mame-
PUATLHOU MOYKU, YOPMYIbL 015t pAOOMbL CULLL MANCECTU U PADOMbL OOHO-
POOHO20 INEKMPULECKO20 NOJISL NPU NEPEMEUeHUU 3aPAINCEHHO20 Mend );

I) ommcan®l Bce BHOBh BBOJAMMBIC B pEllicHHN OYKBEHHbBIE 0003HaYeHUS (hr-
3MYECKUX BEJIMYHMH (3a UCKIOUEHUeM 0O03HAYEHUL KOHCMAHM, YKA3AHHBIX 8
sapuanme KHUM, 0bo3nauenuti, ucnonvb3yemuvix 6 yciosuu 3a0ayu, U CmaH-
0apmHIx 0003HAYEHUL GeNUYUH, UCHONb3YEMbIX NPU HARUCAHUU (hu3uye-
CKUX 3aKOHO8);

I11) mpoBeneHBl HEOOXOIUMBIE MAaTEMaTHYCCKHE MPEOOpa30OBaHUS U pac-
YETHI, MPUBOISIINC K IPABUILHOMY YHCIOBOMY OTBETY (IOMYCKACTCsI peliie-
HHE «I10 4aCTSM» C IPOMEXYTOUHBIMH BbIYHCIICHUSIMHU);

IV) npexacrasiieH nMpaBUIbHBIN OTBET C YKa3aHUEM CIAMHUI] U3MEPCHUS HC-
KOMO#1 BEJIMYNHBI

[IpaBuibHO 3aITUCAHBI BCE HEOOXOIMMBIE ITOJIOKEHUS TEOpHH, PU3NIECKUE
3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEJCHBI HEOOXOANMBIE MPeoOpa30oBaHMS.
Ho umMeroTcst oAuH UM HECKOJIBKO U3 CIEAYIOIIUX HETIOCTATKOB.

3anmcu, COOTBETCTBYONINE MYHKTY |l, IpencTaBieHs! He B TOJTHOM 00BEME
WIN OTCYTCTBYIOT.

U (UJIN)
B pelieHnyn HMEIOTCA JMIIHUE 3aIIMCH, HE BXOIIINE B PEIICHUE, KOTOPbIE
HE OTJEJICHBI OT PEILCHUS U He 3a4EPKHYTHL.

U (UJIN)
B HEo0X0qMMBIX MaTeMaTHIECKUX IPeoOpa30BaHMAX WM BEIYUCIICHUSX J10-
ITyIICHBI OINOKY, U (MJIM) B MAaTEMaTHIECKHUX MPE0Opa30BAHUAX/ BEIUIHCIIC-
HUSIX MTPOIYIEHBI JIOTUYECKH Ba)XKHBIC IIaTH.

U (UJIN)
OtcyrcrByeT myHKT |V, mim B HEM gomyIieHa ommoka

KpI/ITCpI/II/I OICHHUBAHUA BBIIIOJTHCHUA 3a1aHNA Bamner

HpI/IBe,HGHO NOJIHOC PCHICHUC, BKIIFOYAKOMICE CIACAYIOMINE 3JIEMCHTBI: 3
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IIpencraBneHsl 3aIlMCH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOIIUX CIIy-
qaes.
[IpeacTaBneHb! TONBKO MOJI0XKEHHUS U (HOPMYJIBI, BEIpaXKatoIue pusnye-
CKHe 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO U IOCTATOYHO JJIS pele-
HUSI JaHHOH 3a1a4n, 0e3 Kakux-1100 npeoOpa3oBaHuii C UX UCIIOIH30Ba-
HHEM, HallpaBJICHHBIX Ha PELICHHE 3a/1a4uu.

50171
B pemenun orcyrctByer OJJHA n3 ncxomgasix hopmyi, HeoOxomumast st
peleHus JaHHOH 3a1aun (MK yTBEPIKJICHHUE, JIS)KAILlee B OCHOBE PEILICHUS ),
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HO TPHUCYTCTBYIOT JIOTHYECKH BEpHBIC IIPEe0Opa3oBaHMs C MMEIOIUMMUCS
(opMynaMu, HapaBJICHHBIC HA PEIICHUE 3aatdH.

nim
B OJTHOM u3 ucXoaHbIX (OpMYIT, HEOOXOAUMBIX TSl PEIICHHs aHHOM 3a-
naud (WM B YTBEPKACHHH, JISKAIleM B OCHOBE PEIICHHMS), AOIYyIICHA E=—
omnOKa, HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIC NMPEOOPa3OBAHMUS C UMEIO-
muMucs GopMyIaMu, HarpasJieHHbIE Ha PELIEHUE 3a/1a4H.

MPH M3MEHEHWM MATHMTHOTO NONA NOTOK BEKTOPA MarHWTHOA MHaykumn B () = B(t)S
yepes pamKky NIowaasio S = 12 M3MEHRETCA, YTO CO3NAET B Helt 31C MHLYKLMM €. B
COOTBETCTBMM C 33KOHOM UHAYKLMM Dapanes

A®¢  AB,

At At

37Ta 30C BLIZLIEAET B PAMKE TOK, CUNA KOTOPOr0 ONPeAenAeTCA 3aKoHoM OMma ana
3AMKHYTOM LIENM:

Bcee ClIy4aun peUICHUs, KOTOPbIC HE COOTBCTCTBYIOT BbIIICYKA3aHHBIM KPUTEC-

~

oN AUX NI9HhO90dNHEdL

0 5 AB, S
pHSM BBICTABIICHHUS OIICHOK B 1, 2, 3 6amta I= R At R
Makcumanvuviti 6an 3
COMMacHo 3akoHy [Ixoyna - MeHua 3a spema At B paMKe BLIIENWTCA KONMYECTBO TENNOT
g2 (/ 2 4 )2
KBaznparHast mpoBOJIOYHAs: paMKa CO CTO- Q=IRAt = — lAf_..] = L (Af") .
ponoii 1=10 cM HaxoxuTCS B OJHOPOJ- B Tn R t roAt
HOM MArHHTHOM II0JIE C HH/yK- u 0.6 3aspema At; = t; = 4 cHanepsom yHacTke rpaduka AB; = By — By = —1Tn,aH
L3 ' sTopomyuactke Aty =19 —t; = 6cu ABy = By — B, = 0, 6 Tn, nosTomy
el B. Ha pucyHke u3o0paxeHa 3aBu- . .
- 04 CYMMaPHOE KOMMYECTBO BLINEMVELIEACA TENNOTEI
CUMOCTb MTPOCKITUH BeKTOpaB Ha mep- \ . . .
TIEH, - 02 I* [(AB;)? (AB;)?
TUKYJISIP K TUTOCKOCTH PaMKH OT Bpe =N Q=01+0Qs = — n ).
MEHH. 0 h / - R | At Aty
\ 4 6718 10 1c " . ,
0.2 OOCTABNAA CHOMA 3HAYEHNA DUINYECKUX BEMUUMH, NOMYUMM:
Kakoe Komu4ecTBO TEIIOThI BBIICIUTCS T (0 1)4 1 0.36 1073 ) ;
B pamKe 3a Bpems t=10 ¢, ecim corpo- 04 Q=" [3 5 } = ——(0,25+0,06) = 0,155 - 107 .
TuBenue pamku R=0,2 Om? '- -
OTeeT:
Bo3MokHOe pelienne: Q = 0,155 max
Kpurepun orieHHBaHMsI BHITIOJTHEHUS 33 aHHS Bamnet

[TpuBeneHO MOJHOE PelICHHE, BKIIOYAIOIIEE CIEAYIONHE JIEMEHTHIL:

) 3amucaHbl MONOKEHUS TEOPUU B (PU3MICCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHNE KOTOPBIX HEOOXOIMMO JUIS PEIICHHS 3a1a4K BBIOPaHHBIM CIIO-
co0oM (B IAHHOM CIIydae: 3aKOH JeKMPOMASHUMHOU UHOYKYUU, 3AKOH
Owma, 3axon [Picoyns-Jlenya; uz epaguxa natioenvl ckopocmu usMeHeHus 3
npoexyuu 8eKmopa UHOYKYUYU MAzHUMHO20 noast By na nepnenoukynap x
RAOCKOCIU PAMKU HA NEPEOM U 6MOPOM VUACMKAX);

I1) onmcans! Bce BHOBB BBOAMMEIE B pEIICHIH OyKBEHHBIE 0003HAUYCHUS (DHI-
3UYECKUX BEIHYHH (3@ UCKIIOUeHUEM 0603HAUEHUL KOHCIMAHM, YKA3AHHbIX
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DUSNKA

6 sapuanme KUM, 0603Hauenuil, uCnonb3yemulx @ yCaouu 3a0adu, U CmaH-
0apmHIX 0003HAYEHUN GEIUYUH, UCNOLLIYEMbIX NPU HANUCAHUU Pusude-
CKUX 3aKOHO8);

I11) mpoBeaeHBI HEOOXOIMMBIC MAaTECMAaTUYCCKUE MPEOOpPa30BaHUS U pac-
4EThI, IPUBOJAIINC K MPABIIHLHOMY YUCIOBOMY OTBETY ([IOIyCKaeTCs pe-
LICHHE «II0 YaCTAMY C MPOMEKYTOUHBIMH BHIYUCIICHUIMH);

IV) mpencraBieH npaBHIbHBINA OTBET C YKa3aHUEM CIIUHUII H3MEPCHUS UC-
KOMOW BEJIIMYHHBI

TpeHnpoBoYHbIN BapmaHT Ne6 ot 11.11.2019 17/ 17
Bce ciyuau penienus, KOTOpble HE COOTBETCTBYIOT BbIILIEYKa3aHHBIM KpH- 0
TEpHsM BBICTABIICHHS OIIEHOK B 1, 2, 3 Gaa
Maxcumanvnoiii 6ain 3

[IpaBuipHO 3anmcaHbl Bce HEOOXOIUMEBIE ITOJIOKEHHS TCOPHH, (pr3ndeckue
3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEICHB HEOOXOIMMEIE MPeoOpa3oBaHus.
Ho umMeroTcst oAuH UM HECKOJBKO U3 CIEAYIOIIUX HEIOCTATKOB.

3anvcu, COOTBETCTBYIOMIME IMMYHKTY ||, mpeacTaBieHbr He B IOJTHOM 00BhEME
WJIN OTCYTCTBYIOT.

U (M)
B pemrennm nMeroTcs JIHUITHIE 3aIMCH, HE BXOASAIINE B PEeIICHUE, KOTOPHIE 2
HE OT/IEJICHBI OT PEUICHUS U HE 3a4EPKHYTHI.

u (M)
B HE00XOAMMBIX MAaTEeMAaTHYCCKHX MPEOOPa3OBAHUSX MU BBIYUCICHUIX
JIOTTYTIIEHBI OIUOKHY, 1 (MJIH) B MAaTEMaTHIECKIX ITPeoOpa30BaHUIX/ BEIYHC-
JICHHUSX MPOIYIICHBI IOTHYSCKU BaXKHBIC MIATH.

U (M)
OrcytcrByeT nyHKT |V, nnu B HEM momyIeHa ommoka
[peacTaBneHsl 3alMCH, COOTBETCTBYIOIINE OAHOMY M3 CIEAYIOMIUX CIy-
4aes.
[IpencraBiueHbI TOJBKO MOJIOKEHUS U (POPMYITBI, BEIpaXKaromue Gusnde-
CKHE 3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOAMMO M JIOCTATOYHO /IS pe-
LICHUS TaHHOM 3aa4n, 0e3 KaKuX-Tu00 MpeoOpa3oBaHUil ¢ X UCIIONB30-
BaHUCM, HAIPABJICHHBIX HA PCIICHHUE 331U,

N

B pemennn otcyreTByer OJJHA 13 rcxomaHbIX hopMyIt, HeoOXomumast is 1

pellleHus] JaHHOW 3aja4M (MM yTBEP)KICHUE, JIeXkKalllee B OCHOBE pellle-
HUS), HO TIPUCYTCTBYIOT JIOTUYECKH BEpHbIE MPeoOpa3oBaHMsl C UMEIOIIU-
Mmucs GOpMyIaMu, HalIPaBICHHBIC HA PELICHUE 331a9H.
NI

B OJTHOM u3 ucXomHbIX (opMyI1, HEOOXOTMMBIX TSl PEIICHHs TAHHOI 3a-
Jaud (WM B yTBEPXKICHMH, JIEKAIIEM B OCHOBE DEIIEHMS), AOIMYIICHA
omnOKa, HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPE0OpPa30BaHUs C HMEIO-
muMucs popMyIaMu, HarpasJieHHbIE Ha PELIEHUE 3a/1a4H.
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B cootBerctBuu ¢ Ilopsaxom npoBeneHHs TOCyAapCTBEHHON UTOrOBOH aTTe-
CTaIuu 1Mo oOpa3oBaTeILHBIM MTPOrPaMMaM CpETHETO 001IeT0 00pa3oBaHus (MIPU-
ka3 Munmnpocemenus Poccun u Pocoopuanzopa ot 07.11.2018 Ne 190/1512, 3a-
peructpupoBad Muntocrom Poccun 10.12.2018 Ne 52952)

«82. Ilo pezynpTaTaM nepBoii ¥ BTOPOI MPOBEPOK HIKCIEPTH HE3aBUCUMO APYT
OT Apyra BBICTABILIIOT OauIbl 3a Ka)KABIM OTBET HA 3aJaHHs 9K3aMECHAIIMOHHON
padotsl EI'D ¢ pa3BepHyTbIM OTBETOM.

B ciydae cymiecTBeHHOTO pacXoX/JIeHUs B 0ajuiax, BEICTABICHHBIX JIBYMST 9KC-
HepTaMy, Ha3HAYACTCS TPEThS NpoBepka. CymeCTBEHHOE PAaCXOXK/ICHHE B Oamiax
OTIPEZIETICHO B KPUTEPHAX OLICHUBAHMS IO COOTBETCTBYIOIEMY y4eOHOMY Mpea-
MeTy.

DKCHepTy, OCYIIECTBISIONEMY TPETHIO ITPOBEPKY, MPEAOCTABISACTC HHPOP-
Manusi 0 0aniax, BHICTABICHHBIX SKCIIEPTAMH, PAHEE MPOBEPABIINMH 3K3aMeHa-
[IHOHHYIO PaboTy».

Ecnu pacxosknenue cocrasisier 2 uin Oojiee Oajuia 3a BHIOJIHEHHE JIIOOOTO
W3 3aMaHui 25—32, TO TPETHii SKCIEePT MPOBEPSIET TOJIBKO TE OTBETHI HA 3aaHu,
KOTOPBIE BBI3BAIIU CTOJNb CYIIECTBEHHOE PACXOKICHHE.
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