EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Enunblii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

HNHcTpyKuIMs M0 BHINOJHEHUIO padoThI

J1y1s BBIITOJTHEHUS 3K3aMEHALMOHHON paboThl o (u3uke oTBOAUTCS 3 yaca 55 MUHYT
(235 munyT). PaboTa cOCTOMT M3 ABYX YacTeid, BKIIOYAOIINX B ce0s 32 3amaHusl.

B zamanmax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SABIISETCS ILIEIOE YKCIO HIH
KOHeYHas JecsiTHIHas ApoOb. OTBET 3aNMINNTE B IIOJIE OTBETA B TEKCTE PaboOTHI, a 3aTeM
TIepeHecuTe 10 NPHUBEIEHHOMY HIDKe 00pasiry B 6iaHk otBera Ne 1. EquHUIBI H3MepeHuUst
(U3MYECKUX BEJIMYHH MUCATh HE HY)KHO.

OrBeT: 75 cM. 3 ? > 5
OtBeToM K 3amanusam 5—7, 11, 12, 16-18, 21, 23 u 24 aBuseTcs IOCIEN0BaTEIBHOCTh
uudp. OTBET 3amuIINTE B MOJE OTBETa B TEKCTEe pabOTHl, a 3aTeM MEPEHECUTE II0

MpUBEIEHHOMY HIDKE 00pasily 0e3 mpoOeNoB, 3aIsIThIX W JIPYTUX JOMOJHHUTEIBHBIX
CHMBOJIOB B 0J1aHK 0TBETOB Ne 1.

AlB
Orteer: Yyl 7 7 q l
OTBeTOM K 3alaHUIO 13 sBasercs cmoBo. OTBET 3alMIIUTE B II0JE OTBETA B TEKCTE
pa6OTLI, a 3aTEM IEPEHECUTE 110 HpI/IBC,Z[éHHOMy HUXKC 061233!!2 B Onank oTBeTOB No 1.

OTBeT: Sﬂp_aﬁa 1?1 B n P A BO
OtBeroM K 3amanusM 19 u 22 seistrores a8a yucia. OTBET 3alHUIINTE B IOJIE OTBETA B

TeKcTe paboThl, a 3aTeM IEPEHECUTE 110 TPUBEAEHHBIM HIDKE 00pa3iiaM, He pa3ielss Yncia
mpobernom, B OaHK 0TBeTOB Ne 1.

Maccosoe
3apan sapa ameno
aapa A
38 94 3894

Orser: | 14 + 0‘2 ) H. | [ HO I 2

OtBer k 3amaHusM 27-32 BKIOYaeT B ceOs MOAPOOHOE OMMCaHWE BCEro Xoja
BBITIOJTHEHUS 3aaHus. B OmaHke oTBeTOB Ne 2 yKaskuTe HOMEp 3a/IaHUS M 3aIHIIATE €r0
MOJTHOE PEIeHHE.

[Ipu BBIYUCICHHUSX Pa3pelIacTcs UCIONb30BaTh HEPOrPAMMHPYEMBIil KalbKyJIATOP.

Bce Omanku EI'D 3anonHsoTcss sApkuMH dYEpPHBIMH uepHMiIamu. Jlomyckaercs
UCIOJIb30BAHUE MEIMEBOI UM KaNWUIAPHONW PYUKH.

[Ipu BBIMONHEHUH 3aJaHU MOXKHO TMOJB30BAThCA UYCPHOBHKOM. 3amucu B
YEepPHOBHKE, a TaK)Ke B TeKCTe KOHTPOJbHBIX H3MEPUTEIbHBIX MATEpPHAJIOB He
YUYUTHIBAIOTCS MPH OLeHUBAHHH PadOTHI.

Banel, nomyuennsie Bamu 3a BBIIOTHEHHBIE 3a1aHuUs, CyMMHpPYIOTcs. [locTapaiitech
BBITTOJTHATH KaK MOKHO OOJTbIIIE 3aIaHA 1 HaOpaTh HanOOJbIee KOJINIECTBO OAILIOB.
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ITocne 3aBeprieHust pabOTHI MPOBEPHTE, YTO OTBET HA KAXKIIOC 3a/aHHE B OJaHKaX
oTtBeToB Nel u Ne2 3amucan o1 NpaBUJILHBIM HOMEPOM.

Kenaem ycnexa!

Hike nmpuBeneHsI CpaBOYHbBIE JaHHBIE, KOTOPBIE MOTYT IOHAIOOHTHCS Bam
IIPY BBITTOJTHEHUU PaOOTHI.

JecaTnuHbIe IPUCTABKHA

Haunmeno | O6o3nauenn | Muoxurens | Haumeno | O6o3HaueHue | MHOXHUTEIb
BaHUE e BaHHUC
rura r 10° CaHTH c 107
Mera M 108 MHJITH M 10
KIJIO K 10° MHUKPO MK 10¢
TeKTO r 10? HAHO H 10°
nenu I 101 MTHKO ol 1012

Koncmanmot

YHCIIO TT n=3,14

YCKOpEeHHE CBOOOIHOTO MaJcHUs Ha 3eMIe g=10 Mm/c?

IpaBUTALIMOHHAS MTOCTOSTHHAS
YHHBEpCajibHas Ia30Bas MOCTOSHHAS
OCTOsIHHAs bosibliMaHa

MocTosiHHAs ABOTaJpo

CKOpPOCTh CBETa B BAKyyMe

K03 GHUIHEHT MPOIOPUHUOHATIBFHOCTH B 3aKOHE
Kynona

MO/IYJIb 3apsi/ia SIEKTPOHA
(311eMeHTapHBIH AIIEKTPUUECKHUH 3apsin)
noctostaHas [Tnanka

G =6,7-10"" H-M¥/kr?
R =28,31 Ii/(monb-K)
k=138102 /K
Na=6-10% momp?

c=3-108m/c
1
K= =9-10° Hw?/Kr?
4me,

e=16-10" Kz

h=66-10"% lx-c

Coomnouwenue Me.)l('()y pa3iudHvimu edunuuamu

TeMIepaTypa
aTOMHAs! €JMHUIIA MaCChI

1 aroMHast eIMHMALIA MacChl DKBHBAJICHTA
1 21eKTPOHBOIBT

0K=-273°C

laem = 1,66:102" kr
931 MaB
195B=1,6-10""° Joc

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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EAunHbI rocyfapcTBeHHbIv 3k3ameH, 2021 1.

DOUBNKA

Macca yacTuig

5JEKTPOHA 9,1:-103 ke~ 55-10"* a.e. .
poTOHa 1,673 10727 k2 =~ 1,007 a.e. m.
HeHTpoHa 1,675 -107%7 k2 =~ 1,008 a. e. m.
ACTPOHOMHYECKHE BeTHIHHbI

cpenHuii paanyc 3eMin Re= 6370 xm
paauyc Connia Ro =696 - 108m
temneparypa nosepxnoctt Conmana T = 6000 K

ITnomnocmo

nozicotHegHoro mMacia 900 kr/m?
BoibI 1000 kr/m?

npesecunsl (cocna) 400 kr/m?
kepocuna 800 kr/m?

amomunus 2700 xr/m?
xenesa 7800 kr/m?
pryru 13600 xr/m?

Yoenvnaa mennoémxocmo
BoJibI 4,2-10% [Dx/(xr-K)
apaa 2,1-10° x/(kr-K)
xkenesa 460 JDx/(kr-K)
ceunna 130 Hx/(xr-K)
Yoenvnana mennioma

ammomuang 900 Dx/(xr-K)
meau 380 Ix/(kr-K)
yyryna 800 [x/(kr-K)

napooGpaszosanus Bojasl 2,3 - 10 [ix/kr

waBneHus ceuana 2,5 - 10* JHi/kr
wiasieHus abna 3,3 -+ 10% Jix/kr

Hopmanvusie ycrosua: nasnenue — 10° I1a, remneparypa — 0 °C

Monsapnas macca

28- 1073 kr/moib

asora
aprona 40- 1073 kr/monp
BOJIOPOJa 2:1073 kr/monb

BO3/lyXa 29- 1073 kr/Monb
BOJIBI 18:10 kr/moub

4-107 xr/mMonb

resms
KHCIIOpO/1a 32-1073 kr/mMomb
JIUTHS 6-10 xr/mons
HEoHa 20:10° kr/mMonb

3
yrnekucnoro raza  44:10” kr/mounb
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Yacro 1

Omeemamu Kk  3a0anuam 1-24  aensomca  cnoeo, uucio uiu
nocneoosamenvHocmy yudp unu yucen. Januwiume omeem 6 none omeema 6
mexcme pabombut, a 3amem nepenecume ¢ bB/IAHK OTBETOB N 1 cnpasa om
HOMeEpPa coomeencmayowe2o 3a0aHU, HAYUHAA ¢ nepeoil Knemouku. Kaswcowtit
CUME0ON nuwiume 6 OMOEAbHOI K1emouKe ¢ CoOOmeemcmeuu ¢ npueeOEéHHbIMuU
6 onanke oopasyamu. EOunuyst usmepenus puzuueckux eenudun nucams He
HYMHCHO.

Bokpyr HenoJBmkHOM ocu Bpamaercs koseco pajaumyca 60 cM ¢ MOCTOSIHHOM
yIJIOBO# ckopocThlo. HaliiuTe OTHOIIEHHE IEHTPOCTPEMHUTENBHOTO YCKOPEHUS
TOYEK Ha 000/i€ KoJiece K IEHTPOCTPEMHUTEILHOMY YCKOPEHHIO TOUEK, JIEKAITHX
Ha 45 cM OurKe K OCH BpallleHH s, 4eM TOYKH 000/1a.

Orser:

K nByM npyXuHaM, COSIMHEHHBIM IOCJIEOBATEILHO HMOJABELIEH I'Py3 MAaccoi
300 r. Yemy mpu 5TOM paBHO 00lee y/UIMHEHHE NMPYXHH, €cl Kodhdunuent
xécrkocTn Kakaoit cocraBmsier 120 H/m? Jledopmanuio mpyXHH CUHTATH

YHpPYTOid.

Orser: CM.

[lapuk maccoit 50 r moaOpOCHIN BEPTUKAIBHO BBEPX CO CKOPOCTHIO 6 M/C — B
pe3yabTaTe OH IMOJUIeTeN]l Ha MAaKCHMaJIbHYIO BbICOTY, paBHyI0 1,2 M. Halinure
paboTy CHIIBI COTIPOTHBIIEHHS BO3/yXa B MPOLECCE ABMKEHHS IapHKa BBEPX.

OrBer: Jx.

Kopo06ok crinuek Maccoit 7 r ¢ pazmepamu 5 cM X 3,5 cM x 1 cM JesxuT OoJibIeit
rpaHbi0 Ha TOPH30HTAILHON MOBepXHOCTH cTosa. Haiinure cuy armocepHoro
JIaBJICHUS Ha BEPXHIOIO IPaHb KOPOOKa IPH HOPMATBHBIX YCIOBHSX.

Orser: H.

O6cyxaenune 3aganuin: https://vk.com/topic-40390872 41258691
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Ha pucynke npuBenén rpaduk 3aBUCHMOCTH HMPOEKLUH CKOPOCTH Ha ock Ox C BBICOTHI h 10 HAKIOHHOW IMIOCKOCTH W3 COCTOSHHUS TIOKOS COCKAalb3bIBACT —]
NpSMOJIMHEWHO JIBHXKYIErocs Tella OT BpEeMEHW. BrlOepuTe 1Ba BEpHBIX Opycok mMaccoii m. [lmiMHa HAKITOHHOM IIOCKOCTH paBHa |, a koaddumueHt tpenuns U
YTBEPKJICHUS U3 IPUBEAEHHBIX. MEXAy OpYyCKOM M IUIOCKOCTBIO paBeH (. YCTaHOBUTE COOTBETCTBHE MEXIY m
GbU3UIECKUMY BETMIUHAMH U (OPMYITaMH, IO KOTOPBIM UX MOXKHO PacCUUTATh. I
v, M/c < S
; L5 K kaxmoil mo3umuu nmepBoro cTojidia moadepruTe COOTBETCTBYIOIIYO MMO3HUIIHIO my)
) BTOPOTO ¥ 3alIMIINTE B TAOJHIy BHIOpaHHBIE HU(PHI MO COOTBETCTBYIOIINMH O
10 OyKBaMHu. w
5 @)
- OU3NYECKAS BEJIMYMHA DOOPMYIJIbI C
- — > A) BpeMsI cOCKaNlb3LIBaHUs OpyCKa
0 SN TI017 T 113 11120 7. c )P 2} ) V2l T
-5 ) T
- B) cuna tpenus, neiictByromas Ha 6pycok h /I 2 _R? =
10 gin—uNIm — S
1) Teno BCE BpeMs HAOMIOCHUS IBUTAJIOCh HEPABHOMEPHO. 2) Z
2) MuHMManbHas MPOEKIHs YCKOpeHHs Teia Ha ock OX HaOmopamack Ha \/ g (h +u /l 2_p? )
uHTepBate ot 2 10 10 c. zZ
3) Ha unTepBane Bpemenu ot 10 10 12 ¢ Teno ABUranoch yCKOpEHHO. mgh 1o
4) IocnenHue 5 ¢ HAOMIOACHUS TENO MTOKOHIOCE. 3) _| N
5) Moynb niepemMeliieHus Tena 3a mnepsbie 6 ¢ paex 40 M. o
1> —h? =
4 H“mg — =
Ortsert: ) —| =
(0))
Ceiicmuueckast IpO0IbHAS BOJIHA MEPEXOANT U3 TBEPAOH MOPOJIBI 3eMHON KOPHI 0 A| b =
o TBET: ——
B ra30BYIO0 MOJIOCTh. Kak mpu 5TOM MEHSIOTCS AJTMHA BOJIHBI U IEPHOJ KOJIeOaHH ——
B HeH? [l KaxIoM BETUYMHBI ONpPENENIUTEe COOTBETCTBYIOILMN XapakTep =
HN3MEHEHHUS: ==
1) yBenmmuurcs ®
2) yMeRbIHTCS W neanpHbIHA ra3 B KonudecTse 2 1;401113 1/130>;<opHo HarpeBaroT Ha 100 K6, npu 3TOM ==
3) He M3MeHHTCA €ro JaBiIeHHE yBenuuuBaercs B 1,5 pasa. KakoBa nmepBoHauanbHasi aOCONIOTHAS

TeMmmeparypa raza’?

3amumuTe B TaOawIly BEIOpaHHBIC IMH(PHI AT KKI0H (U3HMUECKON BETHYNHBL.

OrTser: K.
Ludps! B 0TBETE MOT'YT HOBTOPSITHCSL.
JlmmHa BOJIHBI ITepuos KosiebaHmii B BOJTHE
N
—
o B . (o0
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Ha VT-mmarpamMMe mnOKa3aH mpPOIECC H3MCHCHUS COCTOSIHHS HACAIBHOTO
OJTHOATOMHOTO Ta3a. MOJyJb TOTYYEHHOIO Ta30M KOJIMYECTBA TEIUIOTH B 3TOM
nporiecce paBeH 20 k/x. Onpenenute paboTy rasa B HEM.

VA

0 o

OtBer: kJIK.

Ha pucynke m300paxéH rpaduk 3aBUCUMOCTH TEMIIEPaTyphl IYyTYHHOH TIACTHHBI
OT IOJBOJMIMOTO K HEl KOJMYEeCTBa TeIJIOTH. YeMy paBHa Macca IIaCTHHBI?

o
roH -
N
O
I.Q ___:___
=
Hy
P

OTBeET: KT.
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Ha pucyHke mokasaH MNpoIiecC HM3MEHEHHS COCTOSHHS | MOIS HAEaIbHOTO
onHoaroMHoro raza (U — BHyTpeHHsIs JHEpIys rasa; p — ero aasieHue). Beibepure
06a BEpHBIX YTBEPIXKIECHHUS O Ipoliecce.

»

U 2

»
Ll

0 p

1) O6BéM raza B mporecce He MEHSETCS.

2) KoHueHTpanus ra3a B IpoIrecce yBeJINIUBaeTCsl.
3) I'a3 B nporiecce UCHBITHIBACT OXJIAXKICHUE.

4) B xoze mpoliecca ras paciupsieTcs.

5) B mporiecce K ra3y mOABOMTCS MOJOKUTEIBHOE KOJTHYSCTBO TEIJIOTHL.

OrTBeT:

Ha pucynkax A u b nmpuBenens! rpaduku IBYX MporeccoB, 1 — 2 u 3 — 4, Kak bl
U3 KOTOPBIX COBEpUIaeTCS OJHMM MoJjeM a3ora. ['padukn TOCTpOeHHI B
koopauHatax p —V u V — T, rne p — nasnenue, V — 006éM u T — abcomoTHAS
TeMIIepaTypa rasa.

YcTaHOBUTE  COOTBETCTBHE  MEXIy TpadukamMu |
XapaKTePU3YIOIMIMMH N300paKEHHBIE HAa TpaQUKaX MPOIIECCHI.

YTBEPKACHUAMU,

K xaxmo#l mo3uiy nepBoro cTondua Mmoa0oepuTe COOTBETCTBYOUIYIO MO3HLIUIO
BTOPOTO CTOJIOIA U 3aIMIINTE B TaONHITy BEIOpaHHBIE U (PHI.

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

I'PAOUKU YTBEPXJEHIA
A) p 1 1)  BHyTtpenHss  3Heprus  rasa
T 11 yBeJIMYUBAETCA, IIPY  3TOM  Ta3
e ! COBEpIIACT MOJIOKUTEIBHYIO PadoTy.
HEEA SEEE
| 2) 'a3 mody4aeT TEIUIOTy, IIPH 3TOM HE
1T coBepIIaeT paboTHI.
I

=
=t

3) T'a3 oTmaér TeroTy,

OpU  3ITOM
BHYTPEHHSS SHEPTHUs €0 YMEHbIIAETCS.
4) BuyTpeHHss JHEprus rasa

YMEHBIIAeTCs,, TPH ATOM HaA Ta3oM

COBEPIIAIOT MOJOXKUTEIbHYIO PaboTy.

OTBeT:

Ha pucynke wn300paxEH TNPOBOJOYHBIA BHTOK, 10 KOTOPOMY TEYET
JJIEKTPUUECKHUN TOK B HAIIPaBJIEHHUH, YKa3aHHOM CTPEJIKOH. BUTOK pacmonoxeH B
IUIOCKOCTH YepTexa.

Kak HampaBiieH OTHOCHTENIBHO DHCYHKa (6nmpaeo, e6neeo, 6eéepx, 6HU3, K
Habnoamento, om HadbnwOamena) B TOUKE A BEKTOP MHIYKIUH MArHUTHOTO
T0JIS, CO3aHHOTO TOKOM, IIPOTEKAIOIIeM 110 BUTKY? Omeem sanuwiume cio80mM
(crnosamuy).

OTBeT:
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B memm w3 TpEX OAMHAKOBBIX IOCJIEJOBATEIBHO BKIOUEHHBIX PE3UCTOPOB 32
MHUHYTY BBIZEISIETCSI KOJMYECTBO TEIUIOTHI Qi, €cny K Iend HOABOAWTCS
HampspkeHne U. B 1ienmu M3 OBYX TakMX JK€ PE3UCTOPOB, COEIUHEHHBIX
HOCIIEZIOBATENBHO, 32 MUHYTY BBIICISACTCS KOJIMYECTBO TEIIOTHL Q2, €CIIN K ATON
ey noaBoauTes Hanpsbkerune 2U. Uemy paBHo oTHommeHne Q2/Q1?

OTBeT:

ToueuHbIi HCTOYHHK CBETA HAXOUTCS MEPe/] ITIOCKUAM 3¢PKajOM Ha PACCTOSHUH
1,5 M ot Hero. HackosbkO yMEHBIINTCSA PAaCCTOSHHE MEXTY UCTOUHHUKOM U €ro
n300pakeHHeM, €Ciii, He OBOpayKBas 3epKajla, COKPaTUTh PACCTOSIHUE MEXKIY
HCTOYHUKOM M 3epKasioMm 110 0,5 m?

OTBeT: Ha M.
Ha  pucynke  u300pakeHbl  JIMHUM  HANPSDKEHHOCTH — OJHOPOJHOTO
ANIEKTPOCTATHYECKOTO  MMOJsI, OOpa30BAaHHOIO  PABHOMEPHO  3apsHKEHHOMN

NPOTSDKEHHON ImacTHHON. BpiOepute 06a BEpHBIX YTBEPKACHUS, KOTOPHIE
MOXHO CZIEJIaTh HA OCHOBAaHHWH JTaHHBIX, IPUBEAEHHBIX B TAOJIHIIE.

E
| 4 A
_eC
A 4»’-'-’-------1rB

Bribepure deéa BepHBIX YTBEpPKIEHHS, KOTOPHIE MOXHO ClIeNaTh Ha OCHOBAaHHH
JTAaHHBIX, IPUBEIEHHBIX B TAOJIHIIE.

1) INorernuman B Touke C Gompire, 4eM B TOUKE B.

2) 3apsiz TUIACTUHBI TTOJIOKUTETHHBIH.

3) Hanpsok€HHOCTH 10J1s1 B Touke 4 Ooibie, ueM B Touke C.

4) Pabora cmi 3IEKTPOCTATHYECKOTO IO MO IEPEMEIIECHHI0 TOYEHYHOI'O
MOJIOXKHUTEIBHOTO 3apsiia U3 TOUKHU B B TOUKY 4 paBHA HYJIIO.

5) Ecim B Touky C MOMECTUTH TOUEUHBIH OTPUIATENLHBIHN 3apsia, TO HAa HETO CO
CTOPOHBI IIACTHHBI OyIeT IeHCTBOBATh HAaNpaBJIeHHAsl BEPTUKAIBEHO BBEPX CHIIA.

OrTser:

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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Jns m3ydeHuss audpakmud CBETa HCIOIB3YIOT IU(MPAKIHUOHHYIO PEIHIETKY,
COOMpAIONIyI0 JIMH3Y M 3KpaH, paclojOoKEHHbIE MNapajuleNbHO ApPYr JpyTy.
Bravane pemérky oCBEIIAIOT JIa3epOM 3€JIEHOTO I[BETa — MOJYYar0T Ha 3KpaHe
KapTHHY YepeAyIONINXCS CBETJIBIX M TEMHBIX ITOJIOC. 3aTeM, HE MEHSSI PEIIETKY,
JIWH3Y, SKpaH M WX B3aWMHOE PAacIIOJI0)KEHHE, OCBELIAIOT CHCTEMY JIa3epOM
KpacHOTro L[BETa.

Omnpenenure, Kak Npy Mepexo/ie OT HEPBOTO OIbITa KO BTOPOMY U3MEHUTCS YHCIIO
CBETJIBIX II0JIOC Ha DKpaHe, a TaKKe Yrojl MEXIy IJIaBHOH ONTHYECKOH OCHIO
JMH3Bl M HANpaBJICHUEM M3 ILIEHTPA JIMH3BI HA MHHUMYM MEPBOrO MHOPsAKA
J(paKIMOHHOI KapTHUHBI.

JI1sl Ka>k10M BEJIMYMHBI OIIPENIEINTE COOTBETCTBYIOIIUN XapaKTep U3MECHEHMUSL:

1) yBenmaurcs
2) yMeHBIIUTCS
3) He U3MEHUTCS

YHCa0 CBETIIBIX

HOJIOC Vron HalpaBJICHHWA HAa MUHUMYM IIEPBOTI'O NOPAJAKa

B ToHKO# paccenBarolei JIMH3E MOIYyYSHO H300paKCHNE TOYSTHOTO HCTOYHHKA
CBeTa, HAXOJIIEroCs Ha PACCTOSHUU d OT JIMH3BI M Ha pacctosHuu b ot eé
onTHYECKOM ocu. M300paskeHHe TMONYyYMIOCh Ha pacCTOsHuM f oT JHH3EL
Cuwrarts, 4T0 @, b u f — nonoKUTENLHBIC BETUYNHBIL.

YcTaHOBUTE COOTBETCTBHE MEXKIY (PM3MIECKUMH BEIMUUHAMU U (popMysiamu, 110
KOTOPBIM UX MOXHO PacCUUTATh.

K kax7011 mo3uIuy nepBoro cToidIa moA0epyuTe COOTBETCTBYIONIYIO TTO3HIINIO
W3 BTOPOT'O CTOJI0IA U 3aIUIIKNTe B TaOINIy BEIOpaHHbBIE (PHI 0]
COOTBETCTBYIOIINMH OYKBaMH.
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OU3NYECKHUE BEJINYNHbBI DOPMYJIbI
A) OnTrueckas cuia JUH3bI
D a+f
b) Paccrosame oT  u300pakeHHA af
HMCTOYHHMKA JI0 TJIAaBHOM ONTHYECKON OCHU f_a
2)
af
bf
3) —
a
2 ab
f

OTBeT:

B pesynbTaTe CTOJIKHOBEHHMS Spa ypaHa ¢ YacTHIEeH X MPOU30IIIIO0 JAEJIEHHE €TI0

A7pa, ONKMCHIBAEMOE peaKIeil 232 U+ QX - gg Kr+ 122 Ba+ 301 n+7y.

Onpenenurte 3apsa0BOe YUCIO Z U MACCOBOE YHCIIO 4 YaCcTUIIBI X.

3aps10BOE YHUCIIO MaccoBoe uncio

B onanxk omeemoe Ne 1 nepenecume monavko uucna, He pazoenan ux
npooéenom unu Opyzum 3HaKoMm.

Snpa nononus-210 ucnbITEIBaIOT anbda-pacnan. B MoMeHT Havana HaOMIOACHHS

B 06pasiie copepxanock 4-10%° syep nononus, a uepes 280 nueii ux ocranocs 1020
snep. Kakos mepuo1 mosypacnaia uecieayeMoro M30Tona ToJOHHUs ?

OrtBeT: THEH.
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DKcHepuMeHTaToOp HCCeayeT 3aKoHbI GoTodddekra, 00myyas METaIIMYECKYIO
IUIACTUHY  yJAbTpaduoNeToBBIM  cBeToM. Ilpm stoM oH  Qukcupyer
3aepXKUBAIOIIee HANPsHKEHHUE, IPU KOTOPOM (POTOTOK B CXeMe IPEKPaILaeTCs.
3ateM, HE MEHSSA 9aCTOTHI M MOITHOCTH M3ITy9IEHHs, SKCIIEPUMEHTATOp 00IIydaeT
IUTACTHHY C MEHbIIeH paboToil BBRIXOAAa 3JeKTpoHOB. Kak mpm mpoBeneHHH
BTOPOrO OmbITa (10 CpPaBHEHHWIO C MEPBBIM) H3MEHATCS JUIMHA BOJIHBI,
COOTBETCTBYIOIIAas «KpacHOW rpaHule» (orordpdexra, M MaKCUMaIbHASL
CKOPOCTB (hOTOANIEKTPOHOB, BEUICTAIOIINX U3 TUIACTHUHBI.

JUis Kax10# BEIMYMHBI ONPEIENUTE COOTBETCTBYIOIIUI XapaKkTep U3MEHEHUS:
1) yBenuuurcs
2) yMEHBIIUTCS
3) HE U3MEHUTCS

3anummre B TaOIUIy BBIOpaHHBIE HUGPHI AT KaXI0H (U3NIECKON BETHIHMHBI.
udpst B 0TBETE MOTYT MOBTOPSITHCSL.

MaxkcumanbHas CKOpOCTh
(hOTOAIIEKTPOHOB

JInrHa BOMHBI «KpacHON TPaHHUIIBI»

TepmomeTp, N300pakEHHBII Ha PUCYHKE, ITOKA3bIBAE€T TEMIEpaTypy BO3/yXa B
nexe 3aBoja. [lOrpemHOCTh M3MEpEeHHs TEeMIIepaTypbl paBHA IIEHE MAEICHUS
TepMOMETpa. 3aluIInTe B OTBET ITOKAa3aHUs TEPMOMETpa B rpagycax Llenscus ¢
y4€TOM HOTPENTHOCTH N3MEPECHHUH.
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B onank omeemoeg Ne 1 nepenecume monvko wucia, He pazoensnsn ux
npooenom unu Opyzum 3HAKOM.

PaznuyHble TPOBOJIOKM M3TOTOBIEHBI U3 MeIU M cTainyu. Kakue J1Be MpOBOJOKU
HaJZo BBIOpaTh, YTOOBI HA OINBITE MPOBEPUTH 3ABHCHMOCTH COIPOTHBICHUS
MIPOBOJIOKH OT €€ IOTIEPEIHOTO CEUCHUS?

2 ecrams (I ) 4) cramb Oj

3anuniure B TaOIUIy HOMEpa BHIOPaHHBIX OIBITOB.

5) mean )

OTBeT:

PaccMoTpuTe TabIHUILy, COAEPIKALIYIO CBEAECHHS O IPKUX 3BE3/1aX.

Hammenosanne | Temmeparypa, | Macca (B Pamuyc (B Paccrosinue
3BE3/bI K Maccax pazmycax JIO 3BE3/IBI
ComnHira) ComnHira) (cB. 1eT)
Anpniebapan 3500 5 45 68
AnpTaup 8000 1,7 1,7 360
Berenbreiize 3100 20 900 650
Bera 10600 3 3 27
Kanemna 5200 3 2,5 45
Kacrop 10400 3 2,5 45
IIpounon 6900 15 2 11
Crinka 16800 15 7 160

BI:I6CpI/ITe BC€ YTBEPKACHUA, KOTOPBIC COOTBETCTBYIOT XapaKTCPUCTUKAM 3BE3]I,
1 YKOXKUTE UX HOMEPA.

1) 3Be3nst Kactop u Kanemra HaxomsaTcs Ha OIMHAKOBOM PACCTOSHUH OT 3€MIIH
U, CJIEI0BATENILHO, OTHOCSITCS K OTHOMY CO3BE3/HIO.

2) TemmepaTrypa MOBEpXHOCTH U paanyc AjbaedapaHa TOBOPAT O TOM, YTO 3Ta
3B€3/1a OTHOCHUTCS K OPaHKEBbIM TUTAHTaM.
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3) TemnepaTypa Ha ToBepXHOCTH Beru B 3 pasa Bbllle, 4eM Ha MOBEPXHOCTHU
Comnia.

4) 3Be3na [IpounoH oTHOCUTCS K KENTO-0EIBIM 3BE3/IaM CIIEKTPaIbHOro Kiacca
F.

5) Tak xax mMaccsl 3Be37] Kactop u Bera omuHaKOBEL, TO OHH OTHOCSATCS] K OTHOMY
1 TOMY K€ CTIIEKTPAIFHOMY KJIAcCy.

OTBET:

Yacts 2

Omeemom K 3a0anuam 25 u 26 agnaemea wucno. 3anuuwiume 3mo 4ucio 6
none omeema 6 mexcme padomvl, a 3amem nepenecume ¢ B/IAHK
OTBETOB Ne 1 cnpasa om Homepa coomeemcmeylouiezo 3a0anus,
Hauunasa c nepeou Kiemouku. Kasxcovi cumgon nuwiume ¢ omoenvnoi
K/lemouKke 6 coomeemcmeuu ¢ NpueeOéHHvIMU 6 OnaHKe o00pazyamu.
Eounuysl usmepenus uzuueckux enuyun RUCAMb He HYIHCHO.

B cocyne, 3akpeITOM IOpIIHEM, HaXOAUTCS BO3IyX C OTHOCHUTEJIBHOM
BrnaxHocThio 50%. [TapruansHoe naBneHue cyxoro Bozayxa coctasiser S50 klla,
a mapruanbHOe JaBJIeHHe BOJSHOro mapa paBHo 2,5 klla. Ilopumiens BaBHraroT
TaK, 4TO 00bEM BO3/yXa YMEHBINAETCS B 3 pasza IpU MOCTOSIHHON TeMIieparype.
Uemy nocse aToro OyaeT paBHO oOliee NaBJIeHNe CMECH Bo3ayxa U mnapa?

OTBeT: kl]a.

EMKOCTb KOHJIEHCaTOpa B HE3aTyXaroleM KolebaTelbHOM KOHType paHa 100
MK®. 3aBUCHMOCTh CHJIBI TOKa Yepe3 KaATylmKy HWHAYKTUBHOCTU OT BPEMCHU
umeer Buj | = asin(bt), rne @ = 0,5 A u b = 500 c'. Haiiaure ammuryry
HaIpsHKEHUs Ha KOHJICHCATOpe.

OTBeT: B.

He 3adyobme nepenecmu 6ce omeemvl 6 0aank omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCMpyKyueii no evinonnenuto pavomot. Ilposepvme,
YUMo Kadxcovlii Omeem 3anucan 6 CmpoKe ¢ HOMepPoOM COOMEEnCMEYIouezo
3a0anus

/s 3anucu omeemos na 3adanus 27-32 ucnonvsyiime bJIAHK OTBETOB
Ne 2. 3anumume cnauana nomep 3adanus (28, 29 u m. 0.), a samem pewrenue
coomeemcmeyiouiei 3a0auu. Omeemolt 3anucvléaiime 4émKo u pazoopuueo.
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B ycranoBke no HaOmoxaeHuo $hotodddexra CBET OT TOYSYHOTO UCTOYHHKA S,
NpoHas dYepe3 cOOMparoUlylo JHMH3Y, IMajaeT Ha (HOTOKATOJ mMapaie’dbHbIM
my4koM. B cxeMy BHecnM H3MEHEHHE: Ha MECTO IEPBOHAYAIBLHON JIMH3BI
MOCTaBIIIN IPYTYIO TOTO e ANaMeTpa, HO C MEHBIINM (POKYCHBIM PACCTOSHHEM.
HcTouHnK cBeTa MepeMECTHIIN BAOJb TJIABHOM ONTHYECKON OCH JIMH3BI TaK, 4TO
Ha (OTOKATOJ CBET CHOBA CTall IaJaTh MapauieJIbHBIM ITydKkoM. Kak m3MeHmics
mpu 3TOM (YMEHBIIWICS WM YBEMWIHics) GoTOTOK HacwmeHus? OOBSICHUTE,
Ho4yeMy HU3MeHsAeTcs (DOTOTOK HACHINICHHS, M YKAXUTE, Kakue (QU3HUecKue
3aKOHOMEPHOCTH BBl MCIobp30BaNu 1t 00BSICHEHHS.

JIunza
doTokarTon

AN
\ 4 AN

N

Ilonnoe npasunvnoe peuwienue Kaxcooii u3z 3aoau 28-32 00axcHO
cooeprrcams 3aKOHbL U POPMYIbl, NPUMEHEHUE KOMOPbIX HEe0OX00UMo u
00CMamo4Ho 01A peuleHus 3a0a4u, a MmaKlice MamemamuiecKue
npeobpazoéanusn, pacuémel ¢  UUCIAEHHbIM  OMEEMOM U  Npu
Heo0X00uMOCmU DUCVHOK, NOACHAIOWUTL DeuleHuUe.

I'py3 Maccoii 160 Kr yaep>KUBalOT C MOMOIIBIO0 phluara, MPUIOKUB K €ro KOHITY
BEepTHKAIBHO HampasiaeHHyto cuny F = 480 H. Peruar coctouT u3 mapHupa 6e3
TPEHUS W JITUHHOTO OJHOPOIHOTO CTEpKHS Maccoit 16 kr. PaccrosHme ot ocu
IIapHHUpa 0 TOYKH rmojBeca rpys3a pasHo 0,5 M. Uemy paBHa [UTHHA CTEPKHS?

L

e
iy
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JBa mapuka, maccsl kotopbix M= 0,1 xru M = 0,2 ° ““““

KT, BUCSIT, COTIPHKACAsCh, HA BEPTUKAJIBHBIX HUTIX
OIMHAKOBOM AuHEI |. JIEBEIH IIAPHK OTKJIOHSIOT Ha
yron 90° u OTHYCKAaOT ¢ HAa4aJIbHOW CKOPOCTHIO,
paBHOU Hym0. B pesynbrare HEeympyroro yaapa
MIAPUKOB BBIJEISICTCS KOJIMYIECTBO TErwioThl Q = 1
Jlx. Onpenenute mmuny mureit |. ConmpoTruieHnem
BO3/yXa IpeHeOpeys.

30 C 07HOATOMHBIM HJ€aldbHBIM ra30M HEM3MEHHOH Macchl
MPOUCXOAUT IUKINYECKUH MPOLECC, IMOKa3aHHBIM Ha
pUCYHKe. 3a IUKI Ta3 coBepinaer padoty 4, = 10 x/[x.
Yemy pasen KIIJ[ aToro nuxma?

I/ICTO‘IHI/IK MOCTOAHHOI'O TOKa € BHYTPCHHHUM COIIPOTHUBJICHHUCM ?‘, r

r=0,5 OM moicoeTMHEH K MapauieIbHO COSANHEHHBIM PE3UCTOPaM _"‘ }_
R:1 = 8 Om, R2 = 4 Om u k xonzaeHcaropy émkoct C = 3 Mk®. R
Omnpenenure D/]C UCTOUHMKA, €CIH SHEPTHUS IIEKTPUIECKOTO TOJIS o o

koHneHcaropa W = 24 mx/[x.

MeTalMueckuif  CTep)KeHb, COTHYTHIi B BHJE
OyxssI [1, 3aKperuiéH B TOpU30HTAIBHON IIIOCKOCTH.
Ha mnapasnenbHble CTOPOHBI CTEpPIKHSI OIUPACTCS
KOHI[AMHU TIEPIICHIUKYIISIPHAs TEPEMbIYKa MAacCcoi
92 v m ymHOK 1 M. ConpoTHBIICHHE TEPEMBIUYKH
pasao 0,1 Owm. Bcs cucrema HaxomuTcsi B
OJTHOPOJTHOM BEPTHUKAIILHOM MAarHUTHOM IIOJIE C
naayknuei 0,15 Tn. C kakol ycTaHOBUBIIEHCS

® &
®®§®
QR

CKOPOCTBIO 6yI[eT JABUT'aTbCA TIEPEMbIYKA, €CJIU K

Hel BIPABO MEPINEHAMKYJSPHO € NPHIOKUTH MOCTOSHHYIO TOPH30HTAIBHYIO
cuiy F = 1,13 H? KoaddunmeHt TpeHnst Mexay CTep>KHEM M IIepeMbIUKOl paBeH
0,25. CompoTuBieHreM cTepXkHs peHeOpeub. Crenaite pUCyHOK ¢ yKa3aHHEM

CHII, [[eﬁCTByIOIHHX Ha NCPEMbIYKY.
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O npoekrte «IIpodHblii EI'D kaxkayro Hemeio»

JlaHHBIA KUM COCTaBJIEH KOMaHI0M BCEPOCCUMCKOIO BOJIOHTEPCKOIO MPOEKTa
«ET'D  1006amnoB»  https://vk.com/egel00ballov u  6e3Bo3me3nHO
pacmpocTpaHsieTcs Al JF0OBIX HEKOMMEPUECKHX 00pa30BaTeNbHbIX LIENeH.

Hamnu omudky B Bapuanre?
Hanumure HaM, noKaNyiicTa, 1 Mbl 00513aTEJILHO €€ ucnpaBum!
Jas 3amevanmii u moskeaanmii: https://vk.com/topic-10175642 41259310
(Tak:Ke TOCTYNHBI APYTrHe BAPHAHTHI VISl CKAYHMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Ky3smun Muxanin FOpbeBuy

Mpeamer: | Pusuka

15 7er craka TPYNIOBBIX 3a0YHBIX 3aHATHH, 7 JeT -
Crax: | TPYNIOBBIX OYHBIX 3aHATHH, 13 1€T - MHOMBHIyaIbHBIX
3aHATHIL.

Cnan ¢usuky B 2017 romy Ha 96 6aIIoB, B TOM XKE TOAY
TIOJTOTOBIII €IMHCTBEHHOTO TTI0Ka cBoero 100-0amipHuKa
mo ¢usnke, cperHWi Oaul MO BCEM YUYCHHMKaM 32
MoCTIeTHUE 5 JIeT - mopsiaKa 65 0ayuioB.

Peraauu:

Axxkaynr BK: | https://vk.com/mukuzmin1986

Caiit u gom.

https://unium.ru/

HHpopmanus:
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CucreMa oLleHHBAHHSA IK3aMEHAMOHHOM padoThl Mo pusuke

3ananus 1-24

Bamanms 1-4, 8-10, 13-15, 19, 20, 22 u 23 vactu 1 u 3aganus 25 u 26 yactu
2 oumeHuBaroTca | 6ayutoM. DTH 3aJaHAs CIUTAIOTCS BHIIOJIHEHHBIMU BEPHO, €CITH
MPaBWJIBHO YKa3aHbl TpeOyeMoe YHCIo, ABa YUCIIa UITH CIIOBO.

Bamanus 5-7, 11, 12, 16-18 u 21 4vactu 1 oneHuBaroTcs 2 OaiiaMu, €CIH
BEpPHO yKa3aHBI 00a 3JeMeHTa OTBeTa; | OamioM, ecinu JOmylleHa OmmOKa B
YKa3aHUHM OJHOTO W3 3JICMCHTOB OTBeTa, W () OaioB, eciu JOMyNICHO IBE
omuOku. Ecmu ykazaHo 0osee OBYX DJIEMEHTOB (B TOM YHCIE, BO3MOXKHO, W
npaBWIbHEIE), TO cTaBuTcs O 6ayutoB. 3amanue 24 oneHUBaeTCs 2 0ajuIaMu, ecitd
yKa3aHBI BCE BEPHBIC 3JICMEHTHI 0TBETA; | Oayiom, eciii OIyIeHa OJHa OIOKa
(B TOM umcie ykazaHa OfHA JMIIHAS nUppa HApIIy CO BCEMH BEPHBIMH
JJIeMEHTaMH WIH HE 3alliCaH OJUH 3JeMEHT oTBeTa); (0 6ayuioB, €Cii JOMYIICHO
nBe ommOkn. B 3amanmsix 5, 11, 16 u 24 mopsmox 3amucu mudp B OTBETE MOXKET
OBITH Pa3INYHBIM.

Ne OTtBer e OTtBer 2 OTtBer
3aaHus 3aJaHus 3aIaHUs

1 4 10 0,2 19 01

2 5 11 15 nmm 51 20 140

3 -0,3 12 31 21 11

4 175 13 Or 22 241

HaOIII0JATEIS

5 25 umm 52 14 6 23 15 unun
51

6 23 15 2 24 24 i
42

7 14 16 24 v 42 25 155

8 200 17 21 26 10

9 -20 18 23
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Kpurepnu oueHnBaHusi BbINOJIHEHUS 3aJaHUI
¢ pa3BéPHYTHIM 0TBETOM

Pemenus 3amanmii 27-32 wactm 2 (¢ pa3BEPHYTHIM OTBETOM) OIICHHUBAIOTCS
JKCIIEpTHOM Komuccued. Ha ocHOBe KpuTepueB, NPEINCTABICHHBIX B
NPUBEIEHHBIX HIKE TAOJUIAX, 38 BHIIOIHEHNE KaXJI0T0 3aJ]aHUs B 3aBUCUMOCTH
OT MOJIHOTHI ¥ NPaBMJILHOCTH JaHHOTO K3aMEHYEMbIM OTBETa BhICTaBisieTcs oT 0
110 2 6ayutoB 3a 3amanue 28 u ot 0 qo 3 6anoB 3a 3amanus 27 u 29-32.

B ycranoske no HaOmoxaeHno $Hoto3ddexra cBeT OT TOYEYHOTO NCTOYHHKA S,
NpoHas Yepe3 COOMpaoUlylo JMH3Y, HajaeT Ha (HOTOKATOZ IapauieibHBIM
my4ykoM. B cxemMy BHeciaM H3MEHEHHE: Ha MECTO IE€pPBOHAYAIbHOIN JIMH3BI
MOCTABUIIN JIPYTYIO TOTO XK€ JUaMeTpa, HO C MEHBIIUM (DOKYCHBIM PacCTOSTHHEM.
HcrouHuk cBeTa NEpeMECTUIIN BIOJIb TJIABHOM ONTHYECKOM OCH JIMH3BL TAK, YTO
Ha ()OTOKATOX CBET CHOBA CTaJ MajaTh MapajuiebHbIM MydykoM. Kak u3meHuics
npu 3ToM (YMEHBIIWICS Win yBennumics) ¢ororox HaceimeHus? OOBsCHUTE,
o4yeMy HU3MEHSeTCs (POTOTOK HACHILECHMS, W YKaXKHTE, Kakue (H3MIECKHe
3aKOHOMEPHOCTH BBI Hcnonp30Bany 11t 00bSICHEHHS.

JIunsza
dorokaron

AN
\ N\

N

Bo3moxkHoe pemienue 3agauu 27

IMockonbKy 3a TMH30M CBET UAET NapauIeIbHBIM ITy4KOM, TOYEUHBII HICTOUHUK
CBeTa HaXOJUTCS B nepenHeM (OKyce JIUH3BI.

[TosToMy B ciy4ae JMH3BI C MEHBIINM (DOKYCHBIM PACCTOSHHEM HCTOYHHUK
CBeTa HAXOJUTCSl HA MEHBIIIEM PACCTOSIHUM OT JIMH3bI (CM. PUCYHOK).
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B pesynprare OTOHBI, OMAAAI0NIHE HA BTOPYIO JIMH3Y ONM3KO K e€ Kpato (Ha

IpaBoOM PUCYHKE 3TO 00J1aCTh OT IIYHKTHUpA 10 Kpas J'II/IH3I>I), HC IonajgaroT Ha
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nepByto nuH3y. [loaTOoMy 4mcio (OTOHOB, MAJArONINX HA BTOPYIO JIMH3Y B
€AMHHILy BPEMEHH, OOJbIIe, YeM MaJAloMNX Ha MEPBYIO.

@DOTOTOK HACBHIIEHUS INPONOPUHOHATICH YHCITy (OTOHOB, MAJAlOIIMX Ha
(oToKaTOA B €AMHMILy BpEMEHH. B mpennoxeHHON ycTaHOBKE Ha (POTOKATO]
MasaroT Bce (hOTOHBI, MPOIIEAIINE JINH3Y, TO3TOMY (POTOTOK HACHILCHUS IPU
WCIIOJIb30BAaHUU BTOPOH JIMH3BI OyeT OoJblile, YeM B IEPBOM Cllydae.

KpnTepml OIICHUBAHHSA BBINNOJHCHUSA 3aJaHUA baaabl

[lpuBeneHO TONHOE TMPABWIBHOE  PEIICHHE, BKIIIOYAIOIICE
MPaBUIIBHBIH OTBET (B IAHHOM ciiydae n.x. [ —2) U UCYEPIIBIBAOIINE
BEPHBIE PACCYXKICHUS C TMpPSIMbIM YKa3aHHEM HaOI01aeMbIX
SIBJICHUN M 3aKOHOB (B TAHHOM CIIy4ae: npasuio xooa iyyell uepes 3
mounxyio aun3y, 3axon Cmonemosa o Gomomoxe Hacvlyenus,
3A6UCUMOCTb UHMEHCUBHOCIU C8Ema OM PACCTOSIHUSL UCHIOYHUKA
00 UH3bL).

JlaH TpaBUIIbHBIN OTBET, U MPUBEICHO 00BSICHEHUE, HO B PCIICHUU
HWMEIOTCS OJIMH WK HECKOJIBKO U3 CJIENYIOLIUX HEAOCTAaTKOB.

B o0ObsicHeHMM He YyKa3aHO WJIM HE KCHOJNB3YEeTCs OJHO U3
(U3NYECKUX SBJICHUM, CBOWCTB, ONPEISICHHUN NITH OZIMH U3 3aKOHOB
(popmyi), HEOOXOAMMBIX I TOJHOTO BEPHOTO OOBSCHECHUS.
(YTBepkneHue, nexaiiee B OCHOBE OOBSICHEHHUS, HE MOJIKPEIIICHO
COOTBETCTBYIOIIIM 3aKOHOM, CBOMCTBOM, SIBJICHUEM,
OIpe/ICNICHUEM H T.I1.)

U (WJIN)

VKka3aHbI Bce H€O6XO,I[I/IMBIC JIIA OOBSICHEHHS SIBIICHHS U 3aKOHBI, 2
3aKOHOMEPHOCTH, HO B HUX COACPIKUTCA OJAUH JIOTUICCKUI HEJ0YET.

U (UJIN)

B pemennu uMErOTCs JNHIIHKUE 3alMCH, HE BXOJSIIUE B PELICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOPHIE HE OTICNCHBI OT pemeHus (He
3a4€PKHYTHI; HE 3aKIIOYEHBI B CKOOKH, PaMKY H T.IL.).

U (WIN)

B pemieHnd uMeeTCs HETOYHOCTh B YKAa3aHWM Ha OJHO U3
(du3nYecKnX SBJICHUH, CBOHCTB, ONpeeeHni, 3aKkoHoB ((hopmyin),
HEOOXOANMBIX /ISl IOJTHOTO BEPHOTO OOBSICHEHUSL.
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[lpencraBneHo  pelIeHHe, COOTBETCTBYIOLIEE  OAHOMY W3
CIEIYIOLTHX CITy4aes.
JaH TpaBUIIbHBIA OTBET HA BONPOC 3aJaHUsI, W MOPHBEACHO
OOBsICHEHHE, HO B HEM HE yKa3aHbI JBa SBICHUS WIH (QHU3HIECCKHUX
3aKOHa, HEOOXOIUMBIX IS II0JTHOTO BEPHOTO OOBACHCHUS.

W

VKkazaHbI Bce HeO6XOZ[I/IMI>Ie JJIA OOBSICHEHUS SABICHHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO UMCIOIINECCA PACCYKICHN A, HAIPABJICHHBIC HAa
IMOJIY4Y€HUE OTBCTA Ha BONIPOC 3alaHusA, HEC JOBCACHBI 1O KOHIIA.

nim

YKkazaHbl Bce HEOOXOIUMBIC I OOBSICHCHUS SIBJICHHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO WMEIOIIHECS PacCyKACHUS, MPHUBOMSAIINE K
OTBETY, COAEPIKAT OIINOKH.

i

Yka3aHbl He Bce HEOOXOqUMBIE [T 00BSICHEHNUS SBICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO  MMEIOTCSI  BEpHBIE  PaCCYXJICHHS,
HalpaBJICHHBIC HA PEIICHUE 3a/1a4H.

Bcee cliydan peuicHu, KOTOpPbIC HC COOTBETCTBYIOT
BBIINICYKA3aHHBIM KPUTCPHUAM BbICTABJICHUS OLICHOK B l, 2, 3 Gajura.

Maxcumanvuoni 6ann

I'py3 maccoit 160 xr yzaepXuBarT c

MOMOIIBI0 pblyara, MPUIOKHUB K €ro
KOHITy BEPTHKAJIIBHO HAIIPABJICHHYIO CHUITY

06e3 TpeHWs W JJIMHHOTO OJHOPOIHOTO
cTepkHsT Maccoi 16 kr. PaccrosHme ot M
OCH IIapHHpA IO TOYKH IOJBEca Irpys3a
pasHo 0,5 M. UeMy paBHa AJIMHA CTEPKHS?

L
‘!Iih-l
F = 480 H. Peraar coctout u3 mapHHupa ,
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DU3NKA

Bo3moxkHoe pemienue 3agaqu 28

Ha crepxxenr maccoit M w mmuHON L AEHCTBYIOT ClleAylomine CHIIBL CHIIa
TsokecTn Mg, TpunoXeHHas B LEHTPE CTEpXKHSA, cuia F, cuima HopMalbHOH
peakuuu mapHupa N, HampaBieHHas BBEPX M NPHIIOXKEHHas B Touke O ocH
LIapHUpa, U cuila Beca P rpys3a mMaccod m, MPUIOXKEHHas B TOUKE IOJBeca
rpy3a. VI3 ycioBusi paBHOBeCHs Ipy3a M TPEThero 3akoHa HploToHa ciiemyer,
yto P = mg.

3anuireM ycioBHE paBHOBECHS MOMEHTOB CHII, TPHIIOKEHHBIX K CTEPIKHIO,
OTHOCHUTENILHO TOUKH O, yYUThIBas, 4TO maedo cuiibl N paBHo 0, miedo cuisl P
pasHo b, ruteuo cunbt Mg pasHo (L/2 — b), meuo cuser F pasao (L — b): —mgb
+Mg(L/2-Db) + F(L-b) =0.

2(Mg+F +mg
Orcroma L = ( ) b=2(w).
Mg + 2F
KpI/ITepI/II/I OLICHHMBAHMA BBIIIOJIHCHUA 3adaHUA bamne
HpI/IBCI[eHO IIOJIHOC peuicHue, BKJIIOYAKOIICC ciaeayromue
JJICMCHTHI:

I) 3amucaHbl MONOXEHUs] TEOPHUH U (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH, MIPUMEHCHUEC KOTOPBIX HeO6XOI[I/IMO JJIA pEHICHUA
3ala4yi  BBIOpPAHHBIM cMOCOOOM (B JAaHHOM CIIy4ae: 3aKOHbl
Hviomona, yciosue pagHosecust MOMEHMO8 CUl);

2
II) npoBeneHp HEOOXOAMMEIC MAaTEeMaTHUECKUE MTPEOOPA30BAHUS H
pacyé€Tbl, MPHUBOJAINIME K MPABUIBHOMY YHCIOBOMY OTBETY
(momyckaeTcs pelieHHe 0 YacTAM» C  MPOMEKYTOYHBIMHU
BBIYUCIICHUSIMH);
III) mpencraBieH NpPaBWIBHBIA OTBET C YKa3aHHEM CIUHHUII
HU3MEpEeHUs] HCKOMOMN BEJIMYUHBI.
[IpencraBneHsl 3aMKUcu, COOTBETCTBYIOIUE OAHOMY U3 CIEAYIOLINX
CITyJaesB.

1

HpeﬂCTaBJ’IeHLI TOJIBKO IIOJIOXXCHUA U (bOpMyJ'ILI, BbIpaKaromue
(I)I/I?,I/I‘ICCKI/IG 3aKOHBI, TPUMCHEHHUE KOTOPBIX HGOGXO,ZII/IMO u
JAOCTATOYHO [Jid PCHICHUSA ﬂaHHOﬁ 3aJa4u, 0e3 Kakux-iaubo
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mpeoOpa3oBaHUK C HMX HCIOJNB30BAHHEM, HAIIPABICHHBIX Ha
pelIeHue 3a/1a9H.

N

[IpaBunpHO 3ammcaHBl BCe HEOOXOAWMBIC TOJOXKEHHS TEOpHUH,
(u3nvecKue 3aKOHbBI, 3aKOHOMEPHOCTH, U IPOBEACHBI HEOOXOIMMBIC
npeoOpasoBanus. Ho nomymena ommOka B OTBETC WIM B
MaTeMaTHIeCKUX MpeoOpa30BaHMIX MIN BEIYUCICHHUSX.

Bee Cllydyan peuicHus, KOTOpbIC HC COOTBCTCTBYIOT
BBIIICYKA3aHHBIM KPUTCPUAM BbICTABJICHHSA OLICHOK B 1 nu 2 Gaja.

Maxcumanvrolti 6aun 2

JBa IIapuka, MaccChbl KOTOPBIX
m= 0,1 xr u M = 0,2 kr, BUCAT, COMPHUKACASACH, HA
BEPTUKAIBHBIX HUTAX OAWHAKOBOW [unHbI |. JleBbIit
ApUK OTKJIOHSIOT Ha yroa 90° u oTmyckaroT C
HayaJlbHOW CKOpPOCThIO, paBHOM HyJt0. B pesynbraTe
HEYMPYTOoro yaapa IMaphuKOB BIIEIAETCS KOTHYECTBO
ternotel Q = 1 k. Omnpenenure umHy Hutei |.
ConpoTuBJIeHHEM BO3lyXa PEeHEOpEUb.

Bo3mo:xkHoe penrenue 3agauu 29

Bynem oTcUMTHIBaTh MOTEHIIMAIBLHYIO SHEPTHIO B MOJIE TSKECTH OT HUKHETO
MOJIOKEHUsI IIapuKoB. Torga mepea HayalioM JABWKECHUS MeEXaHHUYecKas
SHEpPrus CHCTEMBI IIAPHKOB paBHA ObLIAa IMOTEHIMAJIBHON HHEpruu Ooiee
nérkoro mapuka Mgl. [TockonbKy COnpOTHBIIEHHEM BO3IyXa peHeOperaem, To
JI0 yJapa 3Ta SHEprHs He H3MEHSIACh.

IMepen yaapoM CKOpPOCTh JErKOro Iapruka paBHa OblIa v — MOATOMY CHCTEMa
obnajajga HWMIYJIBCOM O3TOTO MLIapUKa mv, a OSHEPrus CHCTEMbl paBHA

mo?

KUHETHYCCKOMN OHEPrun  miapuKa Ilo 3aKOHY  COXpaHCHHA

MexaHmdeckoi sHeprun Mgl = , OTKyza U = Zgl .
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

TTocrne yaapa MIApHKH HAYaId BMECTE JBUTATHCS. CO CKOPOCTBHIO % — UMITYIIBC
cuctemsl cran paser (M + m)u. TTo 3akoHy coxpaHeHus ummyisca mo = (M +

mo  my2gl

M+m Ma+m'

m)u, otkyma U =

Mexanunueckas OHEPIruda IapuKoB cpaszy IOoCJIC Yaapa paBHa
2
(M+m)u*>  m?gl
2 M +m
MEXaHU4YECKasd IMepelljla B KOHCYHYIO MCXaHHYCCKYIO IIOCJIC Yylapa U B
2

Ilo 3akoHy cOXpaHEHHS SHEPTMH HadalbHas

I
KOJIMYeCTBO BhIenMBIIecs Temoter: MGl = —g +Q.
M +m
M+m)Q
Otciona | = Q =15m).
Mmg
Kpurepun onieHnBaHKSA BBIIOIHEHUS 3aJaHASA banmet

HpI/IBCILGHO MOJIHOC PCHICHUE, BKIIIOYArOIIee CJICAYIOMINEC 3JICMCHTBI:

I) 3zamwcaHBl TONOXKEHUS TEOpUH U (U3WYECKHE 3aKOHEI,
3aKOHOMEPHOCTH, MPUMEHEHHE KOTOPBIX HEOOXOAMMO JIJISl PEIICHHS
3a/1a4i BEIOpaHHBIM CIIOCOOOM (B JTAaHHOM CIIy4ae: 3aKOH COXPAHEHUs.
IHepauU, 3aKOH COXPAHEHUS. UMNYIbCA);

II) ommcaHbl Bce BHOBb BBOJMMbIE B pEIICHHH OyKBEHHBIE
0003HaueHHUS (PU3MUECKUX BEIHYHH (3a UCKIIOUEeHUEeM 0003HAUeHUl
KOHcmanm, ykazauuolx 6 eapuanme KHUM, obos3nauenui senuyun,
UCNOTL3YEMBIX 8 YCA0BUU 3A0a4l, U CMAHOAPMHLIX 0003HAYeHUll
BENUMUH, UCNONL3YEMbIX NPU HANUCAHUU UULECKUX 3AKOHOB);

[IT) mpoBeeHbI HEOOXOIMMbIE MaTeMaTHIECKUE PeoOpa3oBaHus U
pacuéThl, NPHUBOIANIME K TPABIIBHOMY YHCIOBOMY OTBETY
(momyckaeTcsi pemIieHHe IO YacTAM» C  [POMEXYTOYHBIMU
BBIYHCIICHUSMH);

IV) mpencraBneH mnpaBWIBHBIA OTBET C YKa3aHHEM €IUHHI]
N3MEpEeHNS] HCKOMOW BEJTMYMHEL.
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[IpaBunbHO 3ammcaHbl BCe HEOOXOOMMBIE MONOXKCHHSA TEOPHH,
(u3HUIeCcKre 3aKOHBI, 3aKOHOMEPHOCTH, ¥ TIPOBEAEHBI HEOOXOMMBbIE
npeoOpazoBanus. Ho MMEIOTCS OAMH WIIM HECKOJIBKO U3 CIEIYIOINX
HEJIOCTAaTKOB.

3amucH, COOTBETCTBYIOIIME IyHKTY 11, mpencTaBieHbl HEe B TIOJIHOM
00BEME MITH OTCYTCTBYIOT.

1 (WJIN)

B pemennn mMeroTcs JIMIIHWE 3alWCH, HE BXOIMIINE B PEIICHHE
(BO3MOXXHO, HEBEpHbIE), KOTOpPBIE HE OTHAENEHBI OT pemeHus (He
3a4E8pPKHYTHI; HE 3aKJIFOYEHBI B CKOOKH, paMKY H T.I1.).

U (WIN)

B HEoOXOAMMBIX MaTeMaTHYeCKHX MNpeoOpa3oBaHMsAX WU
BBIYHMCIICHUSX JOIYIICHbl OIMMOKHM, W (WINM) B MaTeMaTHYECKHX
MIpe0Opa30BaHMUSAX/BBIUUCICHUSIX IPOIYIIEHB! JIOTHYECKH Ba)KHBIC
h1ary.

U (WIN)

OtcyTcTByeT myHKT 1V, uinu B HEM fomyiieHa omubka (B TOM ducie
B 3aIIMICH €IMHUI] H3MEPEHUS BETUYNHBI)

[IpencraBneHsl 3aIIUCH, COOTBETCTBYIONINE OAHOMY M3 CICAYIOIINX
CITy4aeB.

IIpencraBneHsl TONBKO TOJOXKEHUS W (DOPMYJIBI, BBIPAKAIONIUE
(bu3nUecKre 3aKOHBI, NPHMEHEHHE KOTOPBIX HEOOXOIUMO JUIS
pemeHns TaHHOW 3ajgaum, 0e3 Kakux-Iubo mpeobpa3oBaHUil ¢ UX
HCIIOJIb30BAHUEM, HAIIPABJICHHBIX HA PCHICHUC 3a/Ia4H.

nim

B pemennn orcyrctByer OJHA w3 wucxomHsix  dopmyd,
HeoOxoauMast JJIsl peuIeHus] JaHHOM 3aiadyu (MM yTBEep)KICHHE,
JeXxaliee B OCHOBE PEIICHHs ), HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIE
mpeobpa3oBaHusl C MMEIONIMMHUCS (OpMYJTaMHy, HalpaBJICHHBIE Ha
pelIeHNe 3a/1a4H.

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691

PaapemaeTCH cBobogHoe KOnupoBaHue B HEKOMMEPYECKNX 06p83088TeﬂbelX nenax

~

oN AUX NI9HhO9O0dNHEdL

Jllly ot7T02

EE
n )
rascE


http://vk.com/ege100ballov
https://vk.com/topic-40390872_41258691

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. DOUBNKA TpeHnpoBoOYHBIN BapmaHT Ne6 ot 16.11.2020 14/19

nim B mporecce 2 — 3 pabdota raza Az3 < 0, MOCKOJIBKY 00bEM B 3TOM IpOLIECCEe —]
. yMmeHblIaercst. Temmneparypa rasa Mensercs or 7> a0 73 — H3MEHEHHE U
B OJHOU wu3 mcxomHbx (opMysi, HEOOXOOMUMBIX IS PEIICHHUS 3 m
MaHHO¥ 334K (WIH B yTBEPIKICHHH, JICHKAIICM B OCHOBE PCIICHHS), BHyTpeHHeii sHeprun B npouecce 2 — 3 cocrasmier AU, = —VR (T3 -T, ) } T
JIONyIIeHa OIIMOKa, HO MPUCYTCTBYIOT JIOTUYECKH BEpHBIE <SS
npeo0pa3soBaHusl ¢ UMEIOLIUMUCS (POPMyIaMH, HANPABICHHBIC HA W3 ypaBaenus MengeneeBa — Knaneiipona cnemyet, uro vRT2 = 2po-3Vo, a U
pelleHye 3a1aum. 3 15 O
VRT3 = poVo. CrienoBarensro, AU, = —( PV, —6 pOVO) =——pV, <0 (v
Bce ciywan perieHus, KOTOpble HE COOTBETCTBYIOT BhIIICYKa3aHHBIM 0 2 2 @)
KPUTEPHAM BBICTABJICHHUS OLEHOK B 1, 2, 3 Ganna. . anuieM 1epBoe Havajao TePMOAMHAMUKHU Ui Mpolecca 2 — 3: KOJIMYECTBO C
Marcumanone bam 3 Temnotsl, momydenHoe rasoM, Q,s =AU, + A, <0. 3nauur, B s10M I
TIpoIecce Ta3 OTAAET TEIUIO XOIOIMIBHUKY. [
. IIpouecc 3 — 1 — n30XOpHOE HarpeBaHUE OT TEMIEPATYPHI 13 IO TEMIIEPaTyphI AN
p C OAHOATOMHBIM WJCATBHBIM Ta30M HEU3MEHHOW T ety 6 y o I1 =
MACCHl  MPOWCXONMT  IHMITHUECKHI  mporece, 1 ipu 006éMe Vo, cegoBartensHO, padoTta raza B 3ToM npouecce Az = 0. ITo S
2pod MIOKa3aHHBIM Ha PHUCYHKE. 3a IMKJI ra3 COBEPILIAET nepBoMy Hadany tepMmoiuHaMuki Qa1 = AUsi, rie W3MeHEHHE BHYTpEHHEH Z
paboty 4, = 10 x/[x. Yemy pasen KII/ sToro muxma? 3
sueprun AU, = —vR (T1 -T, ) . W3 ypaBuenus Meneneepa — Knaneitpona =
Po 2 79)
clenyer, qTO vRT, =2p,V,, a VvRT; = p,V,. 3HauwuT, [C\D)
0 3 3 -
AU, =—(2pV,—pV,)=—=pV, >0, to ects ra3s B s3toM mporecce
31 oVo oVo oVo p =
Bo3mo:kHOe perenne 3axa4n 30 2 2 =
TIOJTy4YaeT TEIUIO OT HarpeBaTels. (o))
IMpouecc 1 — 2 sBnsieTcss n300apHBIM PacIIMPEHUEM I'a3a B KOJIWYECTBE V MIPH
N Pabora raza 3a OUKJI YWCICHHO paBHA IUIOMIAJN TPEYTOJBHHKA BHYTPHU
JaBlieHuH 2pg 0T 06béMa Vo 10 3Vo. PaboTa rasza B atom nporiecce A12 = 2po(3Vo —
3 Lo -2v, = pV =
. rpaduka nuKia: ==P,- = . ——
— Vo) = 4poVo. Usmenenue Buytpenneii sneprun AU,, = —vR (T2 —Tl) ,TIe pad A‘ 2 Po 0= Po¥o —
e 23
T1u T, — 3HauUeHMs1 HAYAIBHOW M KOHEYHOMW TeMIIepaTyphl ra3a B mpoiecce 1 — Wrak, Q,=Q,+Q, = ? PV, . Shaunr, KT — —
2. "3 ypaBHeHus Menneneesa — Knaneiipona cnenyer, 4to VRTl =2 PoVy,a Al =
2 —
3 n=—=—~0,087=8,7% —
= . fr— —_ P— ) 1 .
vRT, =2p,-3V,. 3naunr, AU, = 5 (6PVy —2PoV, ) =6PV,. U3 Q, 23
MEepBOr0 Hayajga TEPMOJMHAMHUKH CIIEAYET, YTO KOJMYECTBO TEIUIOTHI,
Kpurepun onieHnBaHMs BBHIIOIHEHHUS 3aJaHUS Bannbt
MIOJTY4E€HHOE ra3om B rporecce 1 - 2, paBHO
le =AU Bt A12 =6 pOV0 + 4p0V0 =10 pOVO >0, 10 ectb B 3TOM IIpuBeaeHo moJHOE peuleHWe, BKIOYAIOUlee CJeNyIoUIne 3
9JIEMEHTBHI:
npoliecce ra3 mojy4yaeT TeIio OT HarpeBaTedsl.

(o0
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DU3NKA

I) 3ammcampl moNOXEHUS TEeOpUHM W (DU3WUECKHE 3aKOHHI,
3aKOHOMEPHOCTH, ITIPUMEHEHHE KOTOPHIX HEOOXOAMMO ISt
pellicHus 3a/layll BBHIOPAHHBIM CIIOCOOOM (B JaHHOM Ciydae:
nepeoe Hauaio MePpMOOUHAMUKY, YpasHeHue MeHnoeneesa —
Knanetipona, 3axonwt usonpoyeccos, onpedenenue KI1J]);

II) omnmcanbl Bce BHOBb BBOAMMbBIC B pEIICHHH OYyKBEHHbBIC
00o3HaueHUs  (QuU3MYECKMX  BeNWYHMH (32 UCKIIOHUeHuem
obo3nauenull KOHCmaum, yKazauuwvlx 6 eapuanme KHUM,
0003HAUEHUTI  GEeIUYUH, UCNOLL3YEMbIX 6 YCI08UU 3a0adu, U
CMaHOapmHelx — 0003HAYEHUU  GeIUYUH, UCHONb3YEMbIX — NpU
HANUCaHuu Gu3UYecKux 3aK0H08);

[IT) mpoBeneHbl HEOOXOUMBIE MaTeMaTHIECKHe MPeoOpazoBaHust
U pacy€Thl, NPUBOAAIINE K IPABHIBHOMY YHCIOBOMY OTBETY
(ToIycKaeTcsi peIIeHHe «I0 YacTAM» C IPOMEXYTOUYHBIMH
BBIUHCIICHISIMHU);

IV) mpencraBiieH NpaBUIBHBIN OTBET.

HpaBI/IJ'ILHO 3aIllMCaHbl BCEC H€06XOZ[I/IMI>IG IMOJIOKCHUSL TCOPUH,
(I)I/I?)I/I‘ICCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTH, n ITPOBECACHLI
HCO6XOI[I/IMBI€ HpeO6paSOBaHI/I$[. Ho wumerorcs OJWH HJIN
HECKOJIbKO U3 CICAYHOIINX HEAOCTATKOB.

3amcn, cooTBeTcTByrome myHKTY II, mpexcraBieHsl He B
MIOJTHOM 00BEME UITH OTCYTCTBYIOT.

U (WIN)

B pemennn nMerOTCs NMIIHUE 3alIMCH, HE BXOJSIIUE B PELICHHUE
(BO3MOXXHO, HEBEPHBIE), KOTOPBIE HE OTICICHBI OT pemieHus (He
3a4€pKHYTHI; HE 3aKJIIOYECHBI B CKOOKH, PaMKy U T.IL.).

U (UJIN)

B H€06XO,HI/IMBIX MaAaTEMaTUYCCKHUX Hp€06paSOBaHI/IﬂX njm
BBIYHCJICHUAX AOITYHICHBI OIHI/I6KI/I, u (I/IJ'[I/I) B MaTCMaTH4YCCKUX
HpeOGpaSOBaHI/IﬂX/BBI‘{I/ICJ'IeHI/ISIX MPOMMYUICHBI JIOTUYCCKN BAXKHBIC
mIaru.

1 (WJIN)
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OtcytcrByer myHKT IV, min B HEM AomymieHa ommoOka (B TOM
YHCIIe B 3aIIMCH ¢ANHUL] U3MEPEHHUS BEITNYUHBI)

[IpencraBneHsl  3ammMCH, COOTBETCTBYIOIIME  OJHOMY U3
CJIEAYIOIINX CIIy9aeB.

[IpeacraBneHbl TOJMBKO MOJOXKEHHS U (OPMYIIBI, BBIpAXKAIOIINE
(du3nYecKue 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOJUMO JUIs
pemeHns TaHHO! 3a1aun, 0e3 KaKuX-JIr00 MpeoOpa3oBaHui ¢ MX
HCIIOJNB30BaHKMEM, HAIIPABIICHHBIX HA PELICHHE 3a1a4H.

N

B pemenun otcyrcteyer OJIHA w3 wucxomgHeIX  (opmy,
HeoOXoauMast ISl pelleHus] JaHHOU 3ajaun (WM yTBEp)KICHUE,
JeKaliee B OCHOBE pEILICHHS), HO TNPHCYTCTBYIOT JIOTHUECKHU
BEpHBIC  Mpeo0pa3oBaHHWA C  HMMEIOIUMHUCT  (OpMyJaMHy,
HalpaBJICHHBIC Ha peIIeHue 3a/1a4H.

nim

B OJJHOM u3 ncxomusix GopMys, HEOOXOMMMBIX IS PELICHHS
JAaHHOM 3amaun (WIM B YTBEP)KACHHH, JISKAIIEM B OCHOBE
pemeHust), JIOmylieHa OIMOKa, HO MPUCYTCTBYIOT JIOTHYECKH
BEpHBIE  Mpeo0pa3oBaHMs C  HMMEIOIUMHUCT  (OpMyJIaMy,
HalpaBJICHHBIC HA PEIICHUE 3a/1a4H.

Bce ciayuam  pemieHus,  KOTOpble  HE  COOTBETCTBYIOT
BBIIIIEYKa3aHHBIM KPUTEPHSM BBICTABIICHUS OIIEHOK B 1, 2, 3 baa.

Maxcumanvuoni 6ann

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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HIcTOYHHK OCTOSIHHOTO TOKA C BHYTPEHHUM COMPOTHUBIICHHEM
r = 0,5 OM mojacoennHEH K MapajuiebHO COCAMHEHHBIM
pesuctopam R1 = 8 OM, R2 =4 OM u Kk KOHJEHCAaTOpY EMKOCTH
C = 3 Mx®. Ompenemure D/JC UCTOUHMKA, €CIH SHEPTHUA
ANeKTpryecKoro nois konaeHcaropa W = 24 mx/Ix.

.
=

Ky

il

o[
=

Bo3mo:xHoe pemenue 3agaun 31

ITo 3akony Owma qjs TONHOM IeMM CHJIa TOKa, MPOXOJAIIEr0 Yepe3

HEpa3BETBIEHHBIN yUacTOK, TO €CTh Yepe3 UCTOYHUK ToKa, papHa | = —— |
R+r

rae R — obuiee conpoTuBiieHUE BHEIIHEH LIEIH, COCTOAIIETO U3 2 MapajenbHo

COETMHEHHBIX PE3UCTOPOB. Ortcroga 91C HUCTOYHHKA

E=1(R+r)=IR+Ir.
ITo 3akony Oma mJis yyacTka BHeIIHEH renu HampspbkeHue Ha HEM U = IR,

orkyna & =U + It . TTockonbky 06a pe3nucTopa 1 KOHAEGHCATOP COEMHEHBI
napaienbHo, TO HANPSKEHNE Ha HUX Oy/eT oquHAKoBoe i paBHoe U.

2
Cu
DHeprusi dIeKTpHYecKoro Tons koHzaencatopa W = 5 OTKyza
2W
U= ]2 =4®)
C
Curna Toka B Ienu pasaenutcs Mexay pesuctopami: | = Iy + I, ITo 3akony Oma

U U
st yqactka e |, =—=0,5(A),a |, = R_ =1(A). 3uauur, | = 1,5 A.
2
IToxcTaBUM 3HAYEHHUS HANIEHHBIX CUJIBI TOKA M HAMPSKEHUS B (OPMYITy IS
IC.
E=U+Ir=4,75B)

KpnTepI/m OLICHUBAHWA BBITIOJITHCHUA 3a1aHUSA bamner

HpI/IBeI[CHO IIOJTHOC peuicHue, BKJIIOYAKOIICC CJIeAyromune
OJICMCHTBI:
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I) 3zammcaHsl mTONOXKEHUS TeOpHUH W (PHU3WUECKHE 3aKOHEI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXO0JMMO JIJIsl PEICHHUs
3aaud BHIOpaHHBIM CIOcOOOM (B NAaHHOM ciy4ae: 3axor Oma,
COOMHOWIEHUsL NpU  NAPAIETIbHOM —COCOUHEHUU NPOBOOHUKOE,
Gpopmyna ons suepauu INEKMPUECKo20 NoJis KOHOCHCAMOpQ),

II) ommcanbl Bce BHOBb BBOAWUMBIC B PEUICHHH OYKBEHHBIE
0003HaYCHUS (PU3NICCKUX BEIUYUH (3a UCKTIOUeHUEM 0003HAUeHUU
KOHcmanm, ykasanuvlx 6 eapuanme KUM, obosnauenuili eenuyun,
UCHONb3YEMbIX 6 YCIOGUU 3A0aUl, U CMAHOAPMHLIX 0003HAYEHUL
BENUYUH, UCNOAL3YEMbIX NPU HANUCAHUU (PUULECKUX 3AKOHOB);

IIT) mpoBeneHbI HEOOXOAMMBIE MaTEMaTHIECKHE TPe0Opa3oBaHus 1
pacuéTsl, MNPHUBOASNINE K MPABUIBHOMY YHCIOBOMY OTBETY
(morryckaeTcsi peIIeHHEe IO YacTAM» C  IPOMEKYTOYHBIMHU
BBIYHCIICHUSIMA);

IV) mpencraBieH npaBUIIEHBIA OTBET.

[IpaBuiapHO 3ammcaHBl BCe HEOOXOOUMEBIC IIOJIOKEHHUS TEOPHH,
(u3nIecKkre 3aK0OHBI, 3aKOHOMEPHOCTH, ¥ TIPOBEICHBI HEOOXOIUMBIC
npeoOpaszoBanust. Ho MEIOTCS 0IMH MITN HECKOJIBKO U3 CIETYIOLIIX
HEIOCTATKOB.

3anucu, COOTBETCTRYIOIINE MyHKTY 1I, mpeacTaBieHs! He B TOJTHOM
00bEME WM OTCYTCTBYIOT.

1 (UJIN)

B pemeHnn MMeEIOTCS NTUIIHUE 3alMCH, HE BXOJSIIHC B PEIICHHE
(BO3MOXKHO, HEBEpHBIC), KOTOPBIE HE OTICICHBI OT pelieHus (He
3a4€pKHYTHI; HE 3aKTFOUYCHBI B CKOOKH, PaAMKY H T.II.).

U (WIN)

B  HeoOXOAWMBIX MaTeMaTH4YeCKHX IPeoOpa3oBaHUAX  WIH
BBIYHMCIICHUSX JOMYIIEHbl OMIMOKHM, W (MJIM) B MaTeMaTH4eCKUX
IIpe0Opa30BaHMSX/BHIUUCIICHUSAX TIPOIYIIEHbI JOTHYECKH BaKHBIE
1Iary.

U (WIN)
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OtcyrcTByeT NyHKT 1V, nim B HEM omyIIeHa omnoOKa (B TOM YHCIIe
B 3aITMCH SAUHUI] U3MEPEHHUS BEITNIUHBI)

ITpencTaBneHs! 3anucu, COOTBETCTBYONINE OAHOMY U3 CIECIYIOIINX
CIIy4aeB.

[IpencTaBneHsl TONBKO MOJOXKEHHS W (OPMYIBI, BBIpAXKAIOIINE
¢u3nyeckue 3aKoHBI, NPHMEHEHHE KOTOPBIX HEOOXOAMMO IS
pelIeHns JaHHOW 3ajadd, 0e3 KakuX-InO0 MpeoOpa3oBaHHUNA C HX
UCIIONB30BAaHKEM, HAIIPABJICHHBIX HA PELICHHE 3a1a4uH.

nimn

B pemennn otcyrctByer OJIHA w3 wucxomubeix  dopmyd,
HeoOXonuMas Ui pelIeHus JaHHOM 3ajaud (WM YTBEpXKACHUE, 1
JIe)Kallee B OCHOBE PEIICHUs ), HO IPUCYTCTBYIOT JIOTHUECKU BEPHBIE
npeoOpa3oBaHMs C MMEOUIMMHUCS (OpPMyJIaMHu, HalpaBlCHHBIC Ha
pelleHue 3a1aqH.

nim

B OJHOM u3 ncxomusix (GopMysI, HEOOXOMMMBIX JUIS PELICHHS
JTAaHHOI 3a7auu (MM B YTBEP)KICHHH, JI€KAIlleM B OCHOBE PEIICHHUs),
JIONyIIeHa OIIMOKa, HO TPUCYTCTBYIOT JIOTMYECKH BEpHBIC
npeoOpa3oBaHusl C MMEIMMHUCS (OpMyJlaMu, HalpaBlieHHBIC HA
pelleHue 3a1aqu.

Bce ciiyyau perieHus, KOTOpbIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM
KPHUTEPUSIM BBICTABJICHUSI OLIEHOK B 1, 2, 3 Oaa.

Maxcumanvuoi 6ann 3

Mertannn4eckuil crepkeHb, COTHYTbIH B BHAe OykBbl II, 3akperuiéH B
TOPH3OHTABFHON TIOCKOCTH. Ha mapasienbHele CTOPOHBI CTEP)KHS OMUpAETCS

KOHIIaMU TEPIEeHANKYISIpHAas TepeMbluka Maccod 92 T m mmuHOH | M.
Comnportusienne nepembrukun paBHo 0,1 Owm. Bes cucrema Haxomutes B
OJTHOPOJHOM BEpPTHUKaIbHOM MarHuTHOM Toje ¢ mHaykmnuei 0,15 Tin. C kakoi
YCTaHOBMBIIEHCS CKOPOCTBIO Oy/ET JABHUTATHCS MEPEeMBIUKa, €CIU K HEeH BIPABO
NEePIeHIUKYIAPHO €H IPHUIOXKHUTh IIOCTOSHHYI0 TOPH30OHTAJIBHYIO —CHITY
F = 1,13 H? KoaddunueHT TpeHnst Mex 1y CTepKHEM U IIepeMbluKoii paseH 0,25.
CompoTuBieHreM cTepxkHs npeHeOpeub. CuenaiiTe pUCYHOK C yKa3aHHUEM CHII,
JEHCTBYIOIUX HA IEPEMBIUKY.
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BosmoxHoe pemienue 3agauu 32

AD

WHAYKOWHU, paBHasA 110 MOIOYJIIO gmm =

CMOTpPEeTh B IUIOCKOCTH pucyHka. Ilo 3akony Owma cwuia
&,.. Bl

.S = , Tie R — conmpoTuBieHne mepeMbIuKy.

" R R

. NA
o = 4 F ' F, F F
A A iz
| < | > «——FPH—>
y é . IHH@ .................. o G e
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[pu ABMKEHUH TIEPEMBIYKH JUTMHOHN | BIIpaBo ¢ MOCTOSHHOM CKOPOCTHIO v 32
Bpems t yBenmuMBaeTCs IUIOMANb IPOBOMSINETO KOHTypa Ha AS = [vt. B
pe3ynbTate 3TOTO YBEJIMUYMBAETCS MATrHUTHBIM TIOTOK, NPOHHU3BIBAIOIINN
KOHTYD, Ha A@ = BAS = Blvt, rne B — vHAYKIWs MarHUTHOTO 110111 [10 3aKoHy
SJIEKTPOMAarHUTHOM MHAYKLMM Ha KOHILAX MepeMbldkd Bo3Hukaer JJ[C

=Blv. B pesymsrate no

NEPEMbIYKE 6yH€T UATH I/IH,HyKIII/IOHHHﬁ TOK, HaHpaBJ’ICHHLIﬁ BBCPX, €CJIH

TOKa
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Hamnpasum oce Oy NepHeHANKYIAPHO INIOCKOCTH PHCYHKA «K Ham», a ocb Ox
— BIPaABO U M300pa3uM PHUCYHOK B INIOCKOCTH xOy.

Ha mepeMbIuKy Maccoit m u [UTHHO# | 110 BepTHKAIN AHCTBYIOT CHITBI TSDKECTH
mg u HopMasbHO# peakuuu N. I1o ropu3oHTaIM Ha HEro AEHCTBYIOT cuilbl F,
Tpenus Fr, u cuma Amnepa Fa. Ilo mpaBuminy neBoil pyku cuia Amrmepa
HalnpasJIcHa BIIEBO.

ITockoNIBKY IBIMKEHHE NPOHMCXOIMUT MNPSMOIMHEHHO W PaBHOMEPHO, TO U3
nepBoro 3akoHa HeroroHa cienyer, uto F = Fa + Fyp, N = mg. Io 3akona
Awmonrona — Kynona Fr, = uN, rie u — xoapduuuent tpenus. Ilo 3akony

2
(Bl) v
Awmmnepa Fa = Blyyl = ————.
2
(Bl)" v
B uTore noJTydaem: F= R + umg . Orciona
F—-umg)R
V= % =4 (m/c).
(BI)
KpuTepuu olleHUBaHHUS BBITIOIHEHUS 3a1aHUs Basubl

HpI/IBCI[CHO MOJIHOC PECHICHUEC, BKIIHOYArOIEC CICAYIOINE 3JICMCHTDI:

I) 3zanmcanbl TONOXEHHWS TEOPUM ¥ (DU3MUECKHE 3aKOHHBI,
3aKOHOMEPHOCTH, IPUMEHEHNE KOTOPHIX HEOOXOAUMO TS PELICHUS
3aa4i  BBIOPAaHHBIM crmocoOOM (B JTaHHOM CJy4ae: 3aKOH
INEKMPOMAZHUMHOU UHOYKYuuY, nepevill 3axon Heiomona, 3axon
Amonmona — Kynoua, 3axon Amnepa);

II) ommcanel BCce BHOBH BBOIMMBIC B pCIICHUM OYKBEHHBIC
0003HaYeHNS] PU3NIECKUX BEITUYHH (30 UCKIIOUeHUueM 0003HadeHull
KOHCcmanm, ykazauuolx 6 eéapuarnme KHUM, obosnauenuil eenuyum,
UCNONIb3YEeMbIX 8 YCA08UU 3A0auu, U CHMAHOAPMHBIX 0003HAYEHUl
BENUYUH, UCNONL3YEMbIX NPU HARUCAHUU (DUIULECKUX 3AKOHOB);

[IT) mpoBeneHs! HEOOXOAMMBIE MaTeMaTHUECKHE MPEOOpa3oBaHUs U
pacdéThl, TNPHUBOAAIINE K IPABIIIBHOMY YHCIOBOMY OTBETY
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(mormyckaeTcsi  pellieHHe «IO0  YacTsIM» C  MPOMEKYTOUHBIMH
BBIYHCIICHUSIMH);

IV) mpencraBmeH TpaBWIBHBIH OTBET C YKa3aHHEM CIUHHII
HU3MEpPEHUs] ICKOMON BEJIMYUHBL.

[IpaBunbHO 3amucaHbl Bce HEOOXOIMMBIC IOJIOXKEHHS TEOPHH,
(u3nYecKre 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBEAECHBI HEOOXOIUMBIE
npeodpazoBanusi. Ho MMEIOTCS OJMH MM HECKOIBKO U3 CIEAYIOIINX
HEJIOCTAaTKOB.

3armicy, COOTBETCTBYOIIKE MyHKTY I, IpeacTaBieHbI HE B IIOJIHOM
00BbEME W OTCYTCTBYIOT.

U (WIN)

B pemeHun uMeOTCS JMIIHME 3allUCH, HE BXOJIIME B pELICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpHIE HE OTAENCHbI OT peIleHHus (He
3a4EpPKHYTHI; HE 3aKIFOUCHBI B CKOOKH, PaMKY H T.I1.).

U (WJIN)

B HGO6XOI[I/IMLIX MaAaTEMaTUYCCKHUX Hp€06p330BaHI/I$IX nim
BBIYMCJICHUAX JOIIYIICHBI OH.II/I6KI/I, n (I/IJ'II/I) B MaTCMaTHYCCKUX
Hpe06pa3OBaHI/I${X/BI)I'-II/ICHeHI/I$IX NMpONMYyHICHBI JIOTUYCCKHU BaXHBIC
miaru.

U (WIN)

OtcytctByeT mMyHKT [V, nim B HEM pomyieHa omuoKa (B TOM 4uciie
B 3aIMCH €AWHHIl I3MEPEHHSI BEJINIMHBI)

IIpencraBneHsl 3aMucy, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOIINX
CIIy4aes.

[IpencraBneHbl TOJNBKO MOJNOXKEHHS W (OPMYJIBI, BBIPAXKAIOIINE
(u3uueckre 3aKOHBI, TPUMEHEHHE KOTOPHIX HEOOXOAMMO IS
pemieHns aHHOHM 3amadm, 0e3 Kakux-1ubo NpeoOpa3oBaHHN C UX
WCIIOJIb30BaHHMEM, HAIIPABJICHHBIX HA PEIICHHE 3a/1auH.

nim
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B pemennn orcyrctByer OJIHA u3 wucxomueix ¢opmyd,
HeoOXoaMMasi IS PelIeHHs JaHHOM 3aga4n (WM yTBEpXKICHHE,
Jie)Kaliee B OCHOBE PEIIeHHs ), HO IPHCYTCTBYIOT JJOTHYECKH BEPHBIE
npeoOpa3oBaHus ¢ UMEIONIMMECSH (HOpPMYJIaMH, HallpaBlICHHbIC HA
peLIeHHe 3a1a49u.

N

B OJIHOM u3 mcxommbix (GOpMYT, HEOOXOXMMBIX IS PEIICHHS
JTaHHOH 3a/auyl (WM B YTBEPIKCHUH, JIS)KAIEM B OCHOBE PEILICHUS),
JonylieHa OmuOKa, HO HPUCYTCTBYIOT JIOTMYECKH BEpHBIC
npeoOpa3oBaHus ¢ UMEIONIMMECS (OpPMYJIaMH, HalpaBJiCHHbIC Ha
peLIeHHe 3a1a49u.

Bce cnmydan pemmeHus, KOTopble He COOTBETCTBYIOT BBILICYKa3aHHBIM
KPHUTEPUSIM BBICTABJICHUS OLIEHOK B 1, 2, 3 Oamia.

Maxcumanvroii 6ann 3

B coorserctBun ¢ IlopsankoM NpoBeAEHUs TOCYIAapCTBEHHOH MTOTOBOM
aTTecTanuu o oOpa3oBaTeNbHBIM MPOTPaAMMaM CpeIHEro odIero oopasoBaHus
(mpuka3z MunnpocBemenuss Poccun u PocoOpramzopa ot 07.11.2018 Ne
190/1512, 3apeructpupoBar MunroctoMm Poccrn 10.12.2018 Ne 52952)

«82. o pe3ynpTaTaM IepBoit ¥ BTOPOI MPOBEPOK IKCIEPTH HE3ABUCHMO APYT
OT Apyra BBICTABILSIIOT OaJIbl 32 KaXKAbI OTBET Ha 3a/laHMs HK3aMEHAIlMOHHOM
paboter EI'D ¢ pa3BepHYTHIM OTBETOM.

B caydae cymiecTBEHHOTO pacxOoXJAeHHUS B OajiaX, BBICTABICHHBIX JABYMsI
SKCIEepTaMHU, Ha3Ha4daeTcs TpeThsl MpoBepka. CyIecTBEHHOE DPAaCcXOXKICHHE B
OaJutax onpeeseHo B KPUTEPHUSIX OLIEHUBAHUS 110 COOTBETCTBYIOIIEMY yueOHOMY
TPEIMETY.

OKcIepTy, OCYHIECTBISIOMIEMY TPEThIO IPOBEPKY, IPEIOCTaBISIETCS
nHpopManus o Oangax, BBICTABIEHHBIX OJKCIEPTaMH, paHee HPOBEPSBIIUMHU
9K3aMEHAIIMOHHYIO paboTy».

Ecmu pacxoxxnenne coctaisieT 2 wiu 6osee 6ania 3a BRIIOJHEHHE JIFOOOTO
u3 3afaHuil 25-32, To TpeTUil 3KCIIEPT MPOBEPSET TOJIBKO T€ OTBETHI Ha 3a/1aHMUs,
KOTOPBIE BBI3BAJIU CTOJIb CYIIECTBEHHOE PACXOKACHUE.
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