EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. OUNINKA

Enuublii rocyiapcTBeHHbIH IK3aMeH
no ®U3HUKE
HNHcTpyKuMs 0 BHINOJHEHUIO padoThI

J1Jis BBIOSTHEHUS 3K3aMCHAITMOHHOW paOOThI IO (PH3UKE OTBOJUTCS 3 vaca
55 munyT (235 MunyT). PaboTa cocTOMT U3 ABYX 4acTeil, BKIFOYAIOIINX B ce0s
31 3agaHue.
B 3amanmsx 1-4, 8-10, 14, 15, 20, 24-26 oTBeTOM SIBJISICTCS 110 YUCIIO WK
KOHEYHasl IeCATUYHAs Ip00b. UKCIIO 3aMuUIINTE B MOJIC OTBETA B TEKCTE PaOOTHI,
a 3aTeM IepeHecuTe 0 MIPUBEAEHHOMY HIDKE 00pa3iy B O1aHk oTBeta Ne 1.
Emuaune! mmeperns GU3NIecKuX BEIMYHH MUCATh He HYKHO.

Orncy _75 M 3 ? ’ 5
OrtBeToM K 3aganusM 5-7, 11, 12, 16-18, 21 u 23 asusgercs
MOCJIEI0BATEILHOCTh IBYX IM(p. OTBET 3aMUNIUTE B MOJIC OTBETA B TEKCTE

paboTEHI, a 3aTeM MEPEHECUTE MO MPUBEAEHHOMY HIXKE 00pasily 0e3 mpooesos,
3alATBIX U APYTUX JOMOJHUTECIBHBIX CUMBOJIOB B 6HaHK OTBETOB NQ 1

\.‘ —
Orner ‘/ 1 q ‘

OTtBeToM K 3amanuio 13 sBiasercs caoBo. OTBET 3alUIINTE B II0JIE OTBETA B
TeKcTe paboTHL, a 3aTeM IePeHECUTE IO IPUBEAEHHOMY HIDKE 00pasiry B OJIaHK
otBeToB Ne 1.

Omser: __ Brpaso [BNPABO

OtBeToM K 3amaHusM 19 u 22 gasgrorcst asa uucia. OTBET 3alHIINATE B I10JIE
OTBETa B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE M0 MPUBEIEHHOMY HUXe 00pasily,
He pazjiensis ynciaa npobenoM, B 6JaHk oTBeToB Ne 1.

Oteer: (14 =+ OZQH. ??l ! |.|O 12
OtBeT k 3agaHusM 27-32 BKiIOYaeT B ce0s MOApOOHOE OMHMCAaHWE BCETO XOia
BBITIOJIHEHHMS 3a/1aHus1. B Gianke oTBeToB Ne 2 yKka)kuTe HOMEp 331aHus 1
3aMUIINTE €r0 TOJTHOE PELICHHE.
[Tpu BEIMUCICHUAX pa3penIaeTcsi UCIOIb30BaTh HENPOrPaMMHUPYEMBIH
KaJbKYJISATOP.
Bce Onanku EI'D 3anonmsioTcs sipkuMH 4€pHBIMH 4epHWIAMH. Jlomyckaercst
UCIIOJIb30BaHNE TeNIeBOM, UM KaWIISIPHON, UM IEPbEBOM pyUKH.
IIpu BEIMOTHEHUHU 3aJaHUI MOKHO MOJIb30BATHCS YEPHOBUKOM. 3alKcU
B UEPHOBHUKE HE YUUTHIBAIOTCS MPU OLIEHUBAHUH PAOOTEHI.
Bannel, nomyuennsle Bamu 3a BBINIOTHEHHBIE 33/1aHNS, CyMMHUPYIOTCSL.
[NocrapaiiTech BHIIOJIHUT KaK MOKHO OOJIbIIE 3alaHUK ¥ HaOpaTh HanOoJIbIIEeE
KOJINYECTBO OaJIoB.

Kenaem ycnexa!
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MoHano0NTRCS BaM TpW BEIIOTHEHHUN paOOTEHI.

HCCHTH‘IHLIG NPUCTAaBKH

JIaHHEBIE,
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KOTOPbIE  MOTYT

Hawnmeno | O6Go3nauenn | Muoxuten | Haumeno | O6o3HaueHn | MHOXHTEI
-BaHUeE e b -BaHUeE e b
rura r 10° CaHTH c 1072
Mera M 106 MHJITH M 1073
KHJIO K 103 MHKPO MK 10~
IeKTO r 102 HaHO H 10~°
Jenu it 107t TTHKO i 10712
Koncmanmot
YHCIIO TT T = 3,14
YCKOpEHHE CBOOOIHOTO MafcHUs Ha 3eMIe g =10 m/c?

G = 6,7-10"" H-m¥/xr?
R = 8,31 JIx/(Mo1p-K)
k =1,38-102 /K

N, = 61023 yonp™ !

I'paBUTAallMOHHAA MMOCTOSIHHAA
YHUBEPCAJIbHAA ra30Bas NOCTOSAHHAA

nocrosiHHas boibiMana
MOCTOsIHHAsE ABOrajpo

CKOPOCTb CBETa B BAKyyMe c=3-10% m/c
K03 dunneHT

1
MPOTOPIMOHATIBHOCTHY B 3aKoHe KynoHa k= =9-10° H? /Kr?

T ameg
MOYJIb 3aps/a SIEKTPOHA
(1eMeHTApHBIN DIIEKTPUIECKHH 3apsi)
nocrostHHas [Tnanka

e=16-10"1° Kz
h=6,610"3* Ixc
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Coomnouwienue mexicoy pasnuiHbsIMU eOUHUUAMU

TeMIeparypa 0K=-273°C

aTOMHas eJIMHUIIA MaCChI laem = 1,66:10% kr

1 aroMHas equHMIIA MacChl SKBUBajleHTa 931 MsB

1 57IEKTPOHBOJILT 15B=16-10""° /e

Macca wacmuuy

3JIEKTPOHA 9,1-1073' ke ~ 5,5-10"* a.e.m.

IIPOTOHA 1,673 10727 k2 = 1,007 a.e. m.

HeliTpoHa 1,675 10727 ke =~ 1,008 a.e. m.

ITnomnocmo nojaconHedsoro macima 900 kr/m?
BOJIBI 1000 xr/m3 ATFOMUHUSA 2700 xr/m?
JPEBECHHEI (COCHA) 400 xr/m3 Kenesa 7800 xr/m?
KEepOoCHHa 800 xr/m? PTYTH 13600 xr/m®
Yoenvnaa mennoémrkocmeo

BOJIBI 4,2-10° Jx/(xr-K) ATIOMUHUS 900 JTx/(xr-K)
Ibaa 2,1-10% Ix/(xr-K) Meau 380 Ix/(xr-K)
xKesesa 460 JTx/(xr-K) YyryHa 800 JIx/(xr-K)
CBHUHIIA 130 JTx/(xr-K)

Yoenvnaa mennoma

napooGpasoBanms Bogsl  2,3-10° /K
ILUTABJICHUS CBUHIIA 2,5 10* JIx/K
MJIABJICHUS JIbJIA 3,3:10° /K

Hopmanwnuie ycnoeusn: nasnenue - 10° I1a, Temneparypa — 0 °C

Monapnasa macca

28:1073 kr/monn 4-1072 kr/monn

asora TeITHsI
aprosa 40-1073 kr/momb KHCJIOpOa 32:1072 kr/monb
BOAOPOJA 2-1072 kr/monb JIMTUS 6-1073 kr/monn

BO3IyXa 29-1072 kr/monb HEoHa 20-1073 kr/momnb
BOJBI 2,1-10° Ix/(xr-K) yraekucioro rasa 441072 kr/mMons

Yacre 1

Omeemamu K 3a0anusm 1-23 senaromces cioeo, uucio uiu
nocjiedosamenbHOCmb yup unu yucen. 3anuwiume omeem 6 nojie OmMeema 8
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mekcme pabomel, a 3amem nepenecume 6 BJIAHK OTBETOB Ne 1 cnpasa
Om HOMepa coOmMEemcmeyIouieco 3a0anus, HAYUHAsA ¢ NEPEOll KNemouKu.
Kasrcowtit cumeon nuwume ¢ omoenvHoul Kiemouke ¢ coOmeemcmeuu ¢
npueedénnvimu 6 onaunke oopazuyamu. Eounuysl usmepenus gpuzuueckux

BCJIUYUUH nUCamb He HYHCHO.

3aBHCHMOCTD TMPOEKIUHU CKOPOCTH OT BPEMEHHU ABMKCHUSA TE€JIa UMECT BUJ

V,= -10 + 3t. Haiinqure koopauHaTy Tesa yepe3 15 ¢ oT Havyaa ABMIKEHUS, €CIH
XOZO.
Ortsert: M.

Bpycok nexxuT Ha mIepoxoBaToil HAKIIOHHON o1ope (CM.
pucyHOK). Ha Hero nelcTBYIOT TPH CHIIBI: CHIIA TSXKECTH
mg=30 H, cuna peaxuuu onopsl N=15 H u cuia TpeHus
Frp=15 H. Y201 anvgha pasen 60°. Yemy paBeH MOAYIIb
pasHoaelcTByromei cun N u F,,, eciu 6pycok
MTOKOUTCS?

OTBeT: H.

Paccrosnue Mexay LEeHTpaMH JBYX IIapoB paBHO 1 M, Macca Kaxjoro mapa | kr.
CuItbl TATOTEHHUSA MEXy HUIMH IPUMEPHO PABHBI 110 MOYIIIO

OrtBer: *101°H

Kakoe 3HaueHwe moiy4mi Al YCKOPEHHs CBOOOIHOTO MaJeHUS! yUCHUK IIpU
BBINIOJTHEHUH J1a00paToOpHON paboThI, ecii MasTHUK JIHOM 80 cM coBepmmi 3a 3
MmuH 100 xone6annii? OTBET OKPYIIIUTE IO AECATHIX.

OrtBeT: m/c?

Bpycok nBmxeTcss paBHOMEPHO BBEpX MO HAKIOHHOI III0CKOCTH. BriGepure nBa
BEPHBIX YTBEPKACHUS:

1) Cuna Taru Mo MOAYJIIO PaBHA CHIIE TPEHUSI CKOJIBXEHHUS

2) Momysib BEKTOpa CHITBI TPEHHUS TPOMOPIHOHAIICH CHIIE HOPMAILHOTO JTABJICHUS
3) PaBHOJEWCTBYOMIAsE BCEX CHII 3aBHCUT OT yIila HAKJIIOHHOM TJIOCKOCTH
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4) Moaynb BeKTOpa CHIIbI TPSHHS HE 3aBUCUT OT IUIOLIAN MOBEPXHOCTH OpycKa
5) MoayJb BEKTOpa CHITBI TPEHHUS 00PaTHO MPOMOPLUHOHATICH TLIOIATH
MTOBEPXHOCTH OpycKa

OTBerT:

[Mapuk mMaccoif m, OPOIICHHBI TOPU3OHTANBEHO C BBICOTHI H ¢ HadanmpHOM
ckopocThio V0, 3a BpeMs HoJjera npojeTei B FOPU30HTAIbHOM HalpaBlIeHUH
pacctosiHue S. B apyrom ombiTe yke OpocaloT TOpHU30HTAIBHO C BBICOTHI H
MSYMK Maccoil 2m ¢ HavajgbHON ckopocThio VO0/2. Uto mpowmsoiimer ¢
JATbHOCTBIO MI0JIETA M YCKOPEHUEM IapuKa?

1) yBenuuutcs

2) yMEHbBIIHUTCS

3) He U3MEHUTCS

3anumiure B Tabnuiy BbIOpaHHBIE HUQPBI Ul Kaxaod (usndeckon
BeJInuuHbL. Lupbl B 0OTBETE MOTYT IOBTOPSITHCS.

ATBHOCTD TI0JIeTa 'Y ckopeHue mapuka

OTBerT:
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0 .
Teno 6pocunu o yrioM 30° K TOPU30HTY C HAYAJIBHOM CKOPOCTBIO V.
YcraHOBUTE COOTBETCTBHE MEXIY (PU3NUECKUMHU BETMYMHAMH U (hOPMYJIaMH, 10
KOTOPBIM HX MOXHO PACCUUTATh.

OU3NYECKUE BEJIMYMHBI OOPMVIJIbI
A) ckopocTh V Tena B POCKIINK Ha OCh Y 1) (Voy)2/29
TIPH JIBUKCHUH BBEPX 2) (Vo*c0s30%)%/2g
b) MakcumManbHas BbICOTa IObeMa 3) Vg, - 0t
4) Vyy, + gt

3amumure B TabnuIy BHIOpaHHBIE U(PHI 0]l COOTBETCTBYIOIMMHU OyKBaMHU.

]

Urto0s1 HarpeTh 96 T MomuOaeHa Ha | K, Hy)XHO mepenaTh eMy KOJIMIeCTBO
TEJI0ThI, paBHOE 24 JI)x. UeMy paBHa yJellbHas TEIUIOEMKOCTb 3TOTO BEIIECTBA?

OTBeT:

OtBer: JIx/(xkr*K)

ITpu u300apHOM HarpeBaHUM OJHOATOMHOTO ra3a B KOJHMYECTBE 2 MOJb €ro
Temrneparypa namenuiach Ha 50 K. Kakoe konn4ecTBO TEIUIOTHI MOJYYUI Ta3 B
nporecce TeroooMeHa?

Orser: JIx.

WneanpHbIi Ta3 m300apHO cxkumaetcs mpu nasieHnd 300 x[la ot odvema 3 1 1o
obbema 1 1. Kakyro paboty coBepmIit ra3 B 3ToM mporecce?

OtBer:  x/Ix
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JlaBneHue naeaabHOTo ra3a npy MNOCTOSIHHOM KOHIIEHTPALUH €r0 MOJIEKYI
YMEHBILIUIIOCH B 2 pa3a. BriOepure 1Ba BEpHBIX YTBEPIKICHHS.

1) Temnepatypa rasa yBenuumuiach B 2 pasa.

2) OObeM raza 0CTaeTCs HEU3MEHHBIM

3) TeMmrepaTypa raza yMEHBIIHIACH B 2 pasa.

4) O6BeM raza yBeauauiIcs B 2 pasa.

5) KonmaecTBO MOJIEKYI Ta3a yBETHYMIOCH B 2 pa3a

Ortser:

Temneparypy HarpeBartes TEIUIOBOI MaIIMHBI TOHU3WIIH, OCTABUB TEMIECPATypy
XOJIOAWIbHUKA TpexkHel. KonmuecTBO TEIIOTHI, OTJaHHOE Ta30M XOJIOIMIIEHUKY
3a LUKJI, He u3MeHunoch. Kak nsmenunuce npu stoM KII/] TennoBoi MamuHel 1
KOJIMYECTBO TEIUIOTHI, TIOJTYICHHOE Ta30M 32 IUKJI OT HarpeBaTens?
JI31s KaX10¥ BETMYMHEI OTIPEICINTE COOTBETCTBYIOMINN XapaKTep N3MCHCHHUS:
1) yBenuuuiach
2) yMEHBUINIAChH
3) He U3MEHMUIIach
3anumure B TaOIHIly BEIOpaHHBIE LUQPBI IS K&XKI0H HU3HYECKOM
BEJIMYHHEI.
I{udpsl B OTBETE MOT'YT MOBTOPSTHCS.

KIIJI TeruioBoi MalmHbL KonuuectBo TemnoTel, noy4eHHOE ra3oM 3a

HUKJI OT HarpeBaTeisd

OTpHIAaTEIbHO 3apsDKEHHOE TEJIO0 OTTAIKHMBACT IOJBEUICHHBIN HA HUTH JIETKUH
HIAPHK U3 aTIOMUHUEBON (oIIbry. 3apsi mapuka

A) TIOJIOKUTENICH
b) orpunarenen
B) paBen Hym10
1) TosmbkO A 2) Tonbko b

3)tomeko B 4) Aunmu B

OrtBerT:

© 2017 Bcepoccuiickuii npoekT «CamonoarotoBka k EMd» vk.com/egel00ballov
Matepuansb! B3sTbl 13 kHurn "®usuka. Mogrotoska k EM3", aBTopsl B.[. KoyeTos, M.IN. CeHuna.

TpeHnpoBoYHbI BapmaHT Ne8 or 18.12.2017 4/10

14 | UYemy paBHO HampsDKEHHE, KOTOPOE —
- N R,=40Om R,=16 Ox U
MOKaXKET HCATbHBINA BOIBTMETP, m
MO/ICOEANHEHHBIN K pe3uctopy Ry, ecnu 4 A ! } B ! ! T
H3BECTHO, YTO Mk Iy Toukamu A u B <
HanpspKEeHUe cocrasisieT 8 B? ne)
Ortsert: B oo
PaccTosHME MeKIy IUIACTHHAMH  KBAaJpaTHOTO ILIOCKOTO — BO3IYIIHOTO @)
KOHJIeHcaTopa co cTopoHoit 10 cMm paBHO 1 MM. KakoBa pa3HOCTH NOTEHIIMATIOB é
MeX]ly IUNTaCTUHAMH, €cIi 3apsia KoHIeHcaTopa paBeH 1 HKn? OTBeT okpyriauTh o
IO NECSTHIX. —

N
Ortger: B S
[ToBepXHOCTh MeTallla OCBELIAIOT CBETOM 4acToToil v. Ilpu 3ToM HabmrogaeTcs =
dboTtoatdhdexr. [Ipu yBenmnueHNH YaCTOTHI MaJaI0IIET0 CBETa B 2 pasa: zZ
10
1) doroaddekr He OyaeT TPOUCXOIUTH =
2) KonM4YecTBO (POTOIICKTPOHOB YBEIHUYHTCS B 2 pasa ~
3) IMHa CBETOBOM BOJHBI YMEHBIIUTCS B 2 pa3a -
4) MakcHMalbHasI KHHETHIECKAst SHEPTHs (POTOIIEKTPOHA YBEIUIUTCS N
Oosee 4eM B 2 paza B

5) MakcuMmasbHas KHHETHYECKas SHEPrus (POTOIIEKTPOHA YBEIHUHUTCS B 2
paza

—

]

BeiOepuTe 1Ba BEpHBIX yTBEPHKACHHUSL. —|

OTBeT:

PaapemaeTcg cBoboaHoe KONupoBaHMWe B HEKOMMEPYECKMNX OGpaSOBaTeJ‘IbeIX uenax
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ITo npoBosmoyHOMY pe3ucTOpy TeueT TOK. Kak HM3MeHSTCS Nmpu yMEHBLICHUH
JUIMHBI TIPOBOJIOKM B 4 pa3a M YBEJIMYEHHH CWJIBI TOKa BJBOE TeEIIOBast
MOIIHOCTb,  BBIICNAIOIIAsCA HAa  PE3UCTOpPE, M  €ro  JIEKTPHUECKOE
conpoTtusieHue?
1) yBenuuuBaeTcs
2) yMEHBILIAETCS
3) He U3MEHsCTCS
3anmumuTe B TaONWIly BBIOpaHHBIE HUQPHI U1 KaXIOH (QU3NIecKon
BesMIuHbL. Ll pbl B 0TBETE MOTYT IMOBTOPSTHCS.

DIIeKTpHUECKOE

TennoBas MOIOTHOCTH COIMPOTHUBJICHUEC PE3UCTOpPA

VCcTaHOBUTE COOTBETCTBHUC MCIKAY (I)I/ISI/I‘IGCKI/IMI/I BCIIMYWMHAMHU U (l)OpMyJ'IaMI/I, 1o
KOTOPBIM UX MOKHO pacCUUTaTh.

OUM3NYECKUE BEJIMYMHBI OOPMVIJIBI
A) paamyc OKpY>KHOCTH IIPH IBIKCHUH 3apsHKEHHON 1) mV/qB
YaCTULIbI B IEPHEHAUKYJIIPHOM MarHUTHOM I10JI€ 2) 2nm/gB
b) mepuon oOparieHus o OKPYKHOCTH 3apsKCHHOM 3) gB/mV
YaCTHIBI B IEPIICHAUKYJIIPHOM MarHUTHOM TOJIe 4) 2nR/gB

3anumiure B TaOJUILy BEIOpaHHbIC IIU(PHI [10]] COOTBETCTBYIOLIIMMHU OYKBaMH.

A | b

CKOJIBKO MIPOTOHOB U CKOJIBKO HCﬁTpOHOB COACPIKUTCA B AApeC % U

Yuci0 IpOTOHOB UYuco HEUTPOHOB

B onank omeemos Ne 1 nepenecume monwvko wucia, He pazoensnsn ux
npooeom uiu Opyzum 3HaKoM.
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[epron momypacmana paguoakKTUBHOTO W30TONA KANBITH COCTAaBIAET 164 CyTOK.
Eciu w3HauanbHO Gbuto 4 * 102 aromos, To 4yepe3 CKOJBKO CYTOK UX Oyaer
1*10*?

OtBer: CyT

J11s1 HEKOTOPBIX aTOMOB XapaKTEPHOH 0COOEHHOCTHIO ABISIETCS BO3MOKHOCTD
3axBaTa aTOMHBIM SIIPOM OJTHOTO M3 OMIMKANHIINX K HEMY 3IeKTpoHOB. Kak BexyT
ce0s1 epeuncIeHHbIC HIDKE XapaKTEPUCTHKN aTOMHOTO S/pa MPH 3aXBaTe sIpOM
JIEKTPOHA: YHCIIO HEUTPOHOB B siApE, 3apsia siupa?

1) yBenuumBaeTcs

2) yMeHbIIaeTcs

3) He u3MEeHseTCs

3anumuTe B TaONHIly BBIOpaHHBIE TUQGPHI U1 KaXIOH (PH3UIEeCKOn

BesinauHbL. Lupbl B 0TBETE MOTYT ITOBTOPATHCS.

Uucno HEeWTPOHOB B sApPE 3apsia sapa

Ilapuk xkaTUTCs 110 %keno0y. M3MeHeHne KOOPAUHATHI IIAPHKA ¢ TEUEHHEM

BPEMEHU B MHEPLIUAJIBHOM cUCTEME
oTcuera mokaszano Ha rpaduke. Ha ocHo-
BAHMH 3TOTO TpaduKa MOKHO YBEPEHHO
YTBEPIKIATD, 4TO 4
1) ckopocTh mIapHKa  IIOCTOSIHHO /
YBEIIMYUBANIACH 2 /
2) mepBele 2 C CKOPOCTh IIAapuKa
BO3pACTA/Ia, & 3aTeM OCTABANACh i
MOCTOSIHHON 0 -
3) mepBBle 2 C IMAPWK JBUTAICS C 1 2 3 1
YMEHBIIAIOLIEHCS CKOPOCThIO, a
3aTeM MOKOMIICS
4) Ha wapuK JefCcTBOBAA BCE YBEINYMBAIOILASCS CHIIA

XM [ 5 .

OTBeT:
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VY4YeHUK pemui MOCUUTaTh CKOPOCTb UCIAPEHHsS MOJIEKYJ BOJBI U3 CTakaHa B
cBoe KkoMHaTe. Pe3ynapraThl u3MepeHMH KaKHMX BEIUYMH JanyT €My
BO3MOXKHOCTb paccuurarhb ee? Brioepure 2 BEpHBIX yTBEpKICHUSI.

1) Maccel BOABI M BPEMEHH UCTIAPCHHUS BOABI

2) Maccsl BoJibl, BpEMEHH HCIIAPEHUSI BOABI U BIa)KHOCTH B KOMHATE
3) OObeMa BOIBI U BpEMEHH HCTIAPCHHUST BOIBI

4) Maccsl BOIpl, BpDEMEHH HCTIAPESHHUS BOBI M BIAXXHOCTH B KOMHATE
5) Maccsl BoJIbl, BpeMEHH HCIIAPEHHUSI BOABI K 00beMa KOMHATHI

OTBerT:

Kakue yTBep>kaeHUS 0 3Be3AaX ABIAIOTCS BepHBIMHU? B oTBeTe ykaxxure Homepa
ABYX YTBEPKICHUM.

1) KpacHsie 3BE31BI — caMble TOpSTIHUE.

2) 3B&31IBI IPOIOIDKAIOT (POPMHUPOBATHCS B HaIIeH ["amakTike u B HacToAIIEe
BpeMsL.

3) B nexabpe ComnHie ynanseTcss Ha MAKCHMAJIBHOE PACCTOSIHUE OT 3eMITH.
4) IIpu oqMHAKOBOM CBETHMOCTH TOpsTYast 3Be3/1a IMEeT MEHBIINH pa3mep,
HEXXEJIM XOJIOTHAS.

5) Inama3oH 3Ha4eHUI Macc CYIIECTBYIOIIUX 3BE3]T HAMHOTO LITUPE, YeM
Yara3oH CBETHUMOCTEH.

OrtBerT:
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Yacrtb 2

Omeemom kK 3aoanuam 25-27 saensemca uucno. 3anumwume Mo 4ucio 6
none omeema 6 mexcme pabomovl, a 3amem nepenecume ¢ bBbIIAHK
OTBETOB MNe 1 cnpasa om Homepa cOOMEEemMcmeyuiezo 3a0anus,
Hauunaa ¢ nepeoil knemouku. Kasxcowiii cumeon nuwume 6 omoenvhnoi
K1emouKke 6 COOmeemcmeuu ¢ npueeOéHHbIMU 6 O1anKe oOpazyamu.
Eounuuyst usmepenus gpusuueckux eutdun RUCAMb He HYHCHO.

Pakera CTapTyCT C NOBCPXHOCTHU 3emin 1 B Teuenue 10 ¢ JBHKCTCA C

IOCTOSHHBIM YCKOPEHHEM 5 M/c®. 3aTeM [BHIaTe/ I PAKEThl BHIKITIOUAIOTCS.
Haiinure MakCHMabHYIO BBICOTY, HA KOTOPYIO MOJHUMETCS paKeTa Hal
MOBEPXHOCTHIO 3emin?

OTBeT: M

O06wem kucnopoaa Maccoit 160 r, Temmeparypa KOTOPOTro 27°C, pu N300apHOM
HarpeBaHuU yBeJlndwics BaBoe. HaliquTe KoauuecTBO TEMI0ThL, KOTOPOE MO0
Ha HarpeBaHue Kuciopoaa?

Ortger: kJIx

Mexny 3apagamu +6.4*10™ K u - 6.4*10™ K paccrosuue pasHo 12 cm.
HaiinuTte HanpsHKEHHOCTH TOJSL B TOYKE, YAATCHHOW Ha 8 ¢M OT 000UX 3apsiIoB?
OTBET OKPYTIUTH JI0 NECATHIX.

OtBeT: *10" B/m

He 3a0yobme nepenecmu ece omeemut ¢ O1ank omeemoe Ne 1 ¢
COOmeemcmeuu ¢ UHCIMPYKUUeli no 6bINOJIHEHUIO Padombl.

Jlna 3anucu omeemos na 3adanus 28—32 ucnonvzyiume bJIAHK
OTBETOB M 2. 3anuwiume cnauana nomep 3aoanus (27, 28 u m. o.), a
3amem peuienue coomeemcmeyrouwieii 3aoauu. Omeemuot 3anucviéaiime
uémKo u pazoopuueo.
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Nmeercs nBa cocyna ¢ BOJOU. B mepBoM cocyie M1aBaeT KyCOK JbJia, BHYTpU
KOTOPOI'0 HaXOAMUTCS KyCOUeK CBHHIIA, a BO BTOPOM — KYCOK JIbJIa, BHYTPH
KOTOPOT'0 HaXOJATCA ITy3bIPbKH BO3Ayxa. Kak H3MEHUTCSI yPOBEHB BOJIBI B
Ka)XJIOM M3 COCYJIOB, Koraa iéx pactaer? OTBET NOsSCHUTE, yKa3aB, Kakue (u-
3WYECKHE SBJICHHUS U 3aKOHOMEPHOCTH OBLIH UCIIOJIb30BaHbI.

Ilonnoe npasunvroe pewienue Kax)cooi u3 3aoau 28-32 doniicuo
cooepiricams 3aKOHbL U (POPMYJIbl, HPUMEHEHUE KOMOPIX HE0OX00UMO U
00CcmamouHo 0N pewienus 3a0a4u, @ maKyice mamemamuiecKue
npeodpazosanus, pacuémol ¢ YUCAEHHBIM OMEEMOM U RPU HEOOXO0OUMOCIU
PUCYHOK, NOACHAIOWUI peuleHue.

Ha mnaxioHHOW TIIOCKOCTH C yrioM HakioHa 30°
HETMOJIBMXKHO JISKHUT Teo. KoaddunueHt tpeHus Mexay
TenoM " IutockocThio 0,6. HakigoHHas INIOCKOCTH
HAYMHACT JIBUTATHCS MO CTONY BIPABO (CM. PUCYHOK) C
yckoperneM a. [Ipm kakoM HamOoONbIIEM 3HAYCHUH
YCKOpeHHs a Teno OyIeT OCTaBaThCs HEMOIBIKHBIM OTHOCHTEIBHO HAKIOHHOW
IUIOCKOCTH?

B mummazape 006EMoOM V, 3a110THEHHOM ra30M, HMeeTcs
IIpeJOXPaHUTEIbHBIN KIIalaH B BUIE MaJEHBKOIO
LIINHAPHKA ¢ nopmHeM. [lopiiens ynupaercs B THO
[UJIMHIPA Yepe3 MPYKUHY KECTKOCTHIO K (CM. PHCYHOK).
IIpu Temneparype T, mopiieHb HAXOJUTCA Ha
paccrosiauu | 0T oTBepCTHS, Yepes KOTOpOE Ta3
BEIITyCcKaeTcs B atMocdepy. [lo kakoit remmeparypsr T,
JIOJDKEH HarpeThesi ra3 B UIMHAPE IJIS TOT0, YTOOBI
KJIanaH BBITYyCTHJI YacTh ra3a B arMocdepy? [lnomans nmomnepeyHoro ceyeHus
MOpIIHS S, Macca raza m, ero MoJsipaast Mmacca M. O0bEMOM IIMITHHAPHUKA
npeHeopeys.
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B onHOpoaHOM MarHuTHOM noje ¢ ueaykuueit 100 MxTn no BUHTOBOI nTHMHUN
JBIDKETCS 3MeKTpoH. OIpeenuTe CKOPOCTh 3EKTPOHA, €CIH PaJuyC BUHTOBOH
JIMHUY 5 cM, a mar BuaTa 20 cM.

Ha paccrostauu b ot cobuparomieit TuH3bI
Ha BbicoTe [ = 5 cM

OT IJIaBHOM ONTHYECKOI OCH HaXOIUTCS
HCTOYHHUK cBeTa S. B hoxyce muH3BI
YCTaHOBJIEH HETIPO3PaUHBII IKpaH ¢
MaJIeHBKHUM OTBEPCTHEM A, KOTOpoe
HaxoJuTcs Ha BbicoTe h = 4 cM oT rmaBHOM ontudeckoit ocu. Jlya SA, npoiias
Yyepes JUH3Y, IPETOMIIICTCS M IIEPECEKacT OCh B 16 CM OT ONITHYECKOTO IIEHTpa
nuu3el. Haiinure b, eciu dokycHoe paccrosiaue auua3sl F =20 oM.
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O npoekre «IIpoonbiii EI'D ka:xayio Hexear0»
JlaHHBI! KMM COCTaBJIEH KOMaH/A01 BCEPOCCUNCKOr0 BOJIOHTEPCKOIO MPOEKTA
«ET'D 100 6ammoy https://vk.com/egel00ballov u 6e3B03Me3aHO
pacmpocTpaHsIeTcs I T0OBIX HEKOMMEPUECKIX 00pa30BaTeIbHBIX IIeTei.

Hamuu omnoky B Bapuanre?
Hanummure HaM, moxkanyiicta, 1 Mbl 00513aTe/JILHO €€ ucnpaBum!
Joas 3amevanmii u moskeaanmii: https://vk.com/topic-10175642 35994898
(Tak:Ke JOCTYNHBI APyrue BAPUAHTHI VI CKAYNBAHNSA)

O MATEPHUAJIAX:
IIpu cocTaBjeHUN BaApUAHTA HUCNOJIb30BATUCH MATEPHUAJIBI CJIEAYIONIEr0
yue0HOT0 nocoousi:
"®u3uka. [loaroroska k EI'D" apropos B./I. KoueroBa, ML.II. CennHoi,
KOTOpPO€e MOKHO TPHOGPECTH B HHTEPHET-MAara3mHax
www.narobraz.ru m www.afina-r.ru
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CucreMa olleHMBaHHUA YK3aMEHANHOHHOM PadoThl Mo pusnke
3aganua 1-27

3a mpaBUWIBHBIN OTBET Ha Kaxaoe u3 3amanuii 1-4, 8-10, 13-15, 19, 20, 22,
23, 25, 26 craBurcs no | Oamry. DTH 3aJaHus CUYHUTAIOTCS BBIMOJIHCHHBIMU
BEPHO, €CJIM MPABUIILHO YKa3aHbI TPeOyeMOoe YHCIIO, 1Ba YKCIIa HITH CIIOBO.

Kaxnoe u3 3aganuii 5-7, 11, 12, 16-18 u 21, 24 ouenuBaercs B 2 Oaiia,
€CJIM BEpHO yKa3aHbI 00a 3JICMEHTa OTBETa; B | Oasut, eciu JOIMyIeHa o{Ha
ommbOka; B 0 6ansos, eciiu 00a AneMeHTa yka3aHbl HeBepHO. Eciu ykaszano 6ounee
JIBYX DJIEMEHTOB (B TOM YHCJIE, BO3MOXKHO, U TIPABUJIbHBIC) UITH OTBET
orcyTcTByeT, — 0 0asIoB.

Ne OTtBeT Ne zamanusa OTtBeT
3aJaHus

1 187.5 15 11.3
2 30 16 34

3 0.7 17 32

4 9.7 18 12

5 24 19 92146

6 23 20 328

7 31 21 12

8 250 22 3

9 2077 23 13
10 -600 24 24
11 23 25 375
12 22 26 44.2
13 2 27 1.4
14 32
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3aganus 28-32

Nmeercs aBa cocyna ¢ Bogoil. B mepBoM cocyzie miaBaeT KyCOK Jba, BHYTPH
KOTOPOT'0 HaXOJUTCS KyCO4YEK CBHHIIA, @ BO BTOPOM — KYCOK JIbIa, BHYTPH
KOTOPOT'0 HAaXOJATCS ITy3bIPbKU BO3yXa. Kak M3MEHHUTCSl ypOBEHb BOJIBI B
Ka)kJIOM M3 COCYAO0B, Korja Jiéx pacraer? OTBET NOsSICHUTE, yKa3aB, Kakue (u-
3UYECKUE SBICHUS U 3aKOHOMEPHOCTH OBLIN HCIIOJIb30BAHBI.

Tak Kak KyCOK /ibjla CO CBHHLOM HMeeT mMaccy, GOAbLIYIO, YeM KYCOK YH-
CTOrO Jb1d TOro e 06bEMa, TO OH riyGxKe NOrpy»KEH B BOAY, YEM UHCTHIA Ky-
COK /IbJ1a, H BbITECHACT GOJIbLINHA 00LEM BO/IbL, Y€M TOT, KOTOPLIH 3aiMET BoAa,
ofpa3oBaBlasncs NpH TaaHKK Abaa. [Tostomy, Korna aén pacraer, yposens Bo-
[bl NOHH3HTCA (KYCOK CBHHUA NPH 3TOM YNaneT Ha IHO, HO ero 06béM ocTaéres
NPEXHHM, H OH HENOCPEACTBEHHO YPOBHA BONLI HE H3MEHAeT).

[Tpr HanKuHH NY3bIPLKOB BO3/LyXa JE€1 HMEET MACCy, MEHbLLYIO, HeM CIJIOL -
HOM KYCOK Abla TOTO e 06bEMa, H , CAeN0BATENbHO, NOTPYXKEH Ha MEHbLIYIO
rayOuHY, 4eM CIIOLLHOMA KYCOK J1baad TOro e 06bémMa. OnHaKO NOCKOJIbKY Mac-
COM BO3/lyXa MOXHO npeHeGpeub (MO CPABHEHHIO C MACCON Jbaa), TO KYCOK
JIbJ1a NO-NPEXHEMY BWTECHSET BOLY, MaCCa KOTOPOH paBHa Macce Jibia, H Ko-
raa n€a pacTaet, ypoBeHb HAKOCTH He H3MeHHTCA (Koraa néa pacraer, ny-
3bIPLKH NOAHHMYTCH BBEPX H YRAYT H3 BOAbL).

Omeem: B | -OM—YMEHBLUIHTCA, BO 2-OM—HE H3IMEHHTCA.
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Ha wnaxmoHHOW TmUIOCKOCTH ¢ yrioMm HakioHa 30°
HENOABIDKHO JEeXUT Teno. KoadduumeHnt TpeHus
Mexnmy TemoM U Iiockocteio 0,6 Hakmonnas
IIOCKOCTh

HA4YMHAET JIBUTAaThCS IO CTOJy BIpPaBO (CM. PUCYHOK) ¢ yckopeHueM a. Ilpu
KakoM HauOOIbLIeM 3HAYCHUM YCKOPEHUs a Telo OylIeT ocTaBaThbCs

HCIIOABUKHBIM OTHOCHUTCIIBPHO HaKJIOHHOH TIJIOCKOCTH?

BuiGepem cucremy xoopnunar z0y TaK, Kak MOKa3aHo Ha pucyHke. | Ha
TEN0 AEACTBYIOT TPH CHABL TN g — CHAA TRXKECTH, F,,, — CHAa TPEeHHN H N -

PEAKUHSA Oropbl.

Tk. no YCAOBHIO 3a/1a4H TeN0 HENOABHXHO OTHOCHTEIBHO NAOCKOCTH, TO
OHO ABHXETCH C TEM YCKOPEHHEM, KOTOpOE COOOLLAIOT HAKIOHHOH NJIOCKOCTH.

— —
Coraacho stopomy 3akony Hbiotona: mg + N + Fyp = m7a.

B NMPOEKUHAX Ha KOOPJAHHATHBLIC OCH 3TO YPABHCHHE 3AMHILCTCH CAelyiO-

uwm obpasom: ). mgsina — Fy, = —macosa (1).

Oy: N
M3 ypasuenns (1): F, = mg-sina + ma - cosa.

~mgcosa = —masina (2).

M3 ypasrenus (2): N = mg-cosa — ma - sina.
Makcumanbhasn cuna tpenun: Fyp = pu - N. Torpa:
p(mg - cosa — ma - sina) = mg - sina + ma - cos «,
pgcosa — pasina = gsina 4+ acosa,
_ g(u-cosa —sin a)
oS + p-sina

= 0,17 (M/c?).

a(cosa + p-sina) = g(u-cosa - sina), a

gge—tga! _10-(0,6 —0,58)

1+ p-tga’ 140,6-0,58
Omeem: 0,17 m/c?.
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B munuHape 005EMOM V, 3aTI0THEHHOM Ia30M, HMEeTCs

TpeHnpoBoYHbIN BapmaHT Ne8 ot 18.12.2017

MIPEeJOXPAaHUTEIBHBIN KIIallaH B BU/E MaJICHBKOIO
LUINHAPHUKA ¢ nopiHeM. [Topiiens ynupaercs B 1HO
[WJIMHIPA Yepe3 TPYKUHY KECTKOCTHIO K (CM. pUCYHOK).
IIpu remneparype T; HOpIIEHb HAXOAUTCS HA
paccrostHuu | 0T 0TBepceTHS, Uepe3 KOTopoe ra3
BEIITycKaetcs B atMocdepy. [o kakoit remneparypsr T,
JOJDKEH HAarPEeThCs T'a3 B UIMHAPE AT TOTO, YTOOBI

9/10

KJIanaH BBITYCTHJI YacTh ra3a B armMocdepy? [lnomans nonepeyHoro cedeHus
nopiHs S, Macca raza m, ero MoJisipHast Macca M. OObEMOM LIMITMHIPUKA

peHeOpeYs.

1. Ilnst Toro, 4To6b NopiueHb NORHAJICSH, CHKaB, NPyKUHY Ha [, cHaa naB-

JIeHHs1 HA Hero J0JKHA yBeauuutes Ha AF = ki, a nasnenne:

2. 3anniiem ypasHeHue Menaeneesa-Knanefpoxa ans rasa npH temnepa-

mRT, ,

rypax Ty u Tp: pyV = i—"l—RT,, p2(V+Sl) = MRTg Orkyna: py = Sr7H
_ _mRT. Ap—m o — _mRI; _ mRTy
P2= RV 4 Q) O AP =P P = S T MLV
> _mRT, mRT)
Ho SI <« V, nostomy: Ap = M-V M-V (2).

3. lNpupasnusasn npasbie yacTd ypasHenud (1) u (2), noayvaem:

mRT; mRTy _ kIl mRT; _ kL mRT, Ty=T, + kIMV

M-V M V- St MV g T Me
: kIMV
Omaem: T’+_mRS
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B oanoponnoM MarautHOM none ¢ uHayknued 100 MxTn mo BUHTOBON NMHUM
JIBIDKETCS AMeKTpoH. OmnpeienuTe CKOPOCTh 3JIEKTPOHA, €CNIH PaAunyC BUHTOBOM
JIMHUH 5 ¢M, a mar BuHTa 20 CM.

1, T'lo ycaoBHIO 332a4H 3NEKTPOH ABHXKETCS MO BUHTOBOH TpaexTopuu. Ta-
Kast TpaeKTopus GyaeT HaboAaThCS B TOM CJyyae, KOraa CKOPOCTb YaCTHLLb
U 06pa3syer C HANPABACHHEM MATHUTHOTO MNOJA YTOA &, OTAHYHLIA OT NPAMO-
ro. [poeKunu CKOPOCTH T HA OCH KOOPAHHAT PABHE:

vy =U-C0SQ, vy = v-sina.

2, Cuaa Jlopenua, nefictyiowasn Ha siektpon: F = evB - sina, rie e —

3apsan anextpona. [To sBTopomy 3akony HuioToHa:

2
mu, muv, -
= - 8i = ——t - 8l = U sin"a
F _ﬁL‘ evB -sina B evB - sina R ;
sina = EBR — musina —
sina = === (1), R= B (2), rae m — macca saexTpoHa.

3. Llar sunta — 3T0 paccTOsiHHE, HA KOTOPOE CMECTHTCS EKTPOH BAO/bL
CHJOBOM JIMHHH NONS 32 BpeMmst, pasHoe nepuony T', 1.e. h=v,.-T =vcosa-T,

_2rR _ _27  musina _ 27wm S . 2mm
T= vy, vsina eB ~ eB - Torna: h=vcosa eB
_ eBh
oS = Srmu (3)
4. Ucnoab3ys 0CHOBHOE TPHIOHOMETPHYECKOE TONIECTRO
sin®a + eos’cx2 =21.z _
a Takxe opmyan (1) u (3), noayuaem; E5 B eBh _,.

m2y2? 472 miy? —

: =Q,/2 B . 18.30"9a04 Lo 004
Orciopa: v s R+W'U_W 25-10 +—“—f4" —

= 10%(m/c).
Omaem: 10%m/c.
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Ha paccrosinuu b ot cobuparomieit nuH3bI S,
Ha BeIcoTe H =5 c™m H h]--
. o F
OT IJIaBHOW ONITHYECKON OCH HaXOAUTCS
= F [1] NN

UCTOYHHK cBeTa S. B hokyce nuH3bI
YCTaHOBJICH HETIPO3PaUHBII IKpaH ¢
MaJIeHbKHM OTBEPCTHEM A, KOTOPOE
HaxoMUTCs Ha BICOTE h = 4 CM OT TJ1aBHOM onTHueckoi ocu. JIyda SA, mpoiizs
4yepes JHMH3Y, PEJIOMIIIETCS M IIepeceKaeT OCh B 16 CM OT ONITHYECKOTO IIEHTpa
nuu3el. Haiinure b, ecim pokycHoe paccrosiaue mua3sl F = 20 oM.

-r----
o
w
=

; ? 1
A *S,
TS
L\ CF
: F PN\
: L"
M

|. SA — nanawowwmi ayy, DC — npenoMAEHHBIA AyY,
[Mywok ayyen, napannensusii 1060 MOBOYHOA ONTHYECKOA OCH, Aa8T H306-
paxenue B poKanbHO NA0CKOCTH cobupalouied aunast. [lostomy AO || CD.

Orciona: A4E - 0D . h _ %Q, oD = -’ifi (1).

FO  0OC " F
2. U3 noaoGus Tpeyroavuukos SS1D w AA,D:
S) A]D'H—OD_h_OD' h — :
C yuérom (1) pasenctso (2) NnpHHHMaeT BHA
h- H z
=F.(H——F:)=FH“"“ F=T—?.F
h— 22 hF — hzx 1-=
P 1,25 — 0,8 0,45 - 20
Orcwopa: b= q <20 = o 0,8 <20 = 0.2 =45 (CM).

Omaem: 45 cM.
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