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Enunblii rocyaapcersennslii 3x3amen no ®U3UKE

IHosicHeHHs K 1€MOHCTPALHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHTEIbHBIX MATEPHAJIOB €IMHOT0 FOCYJapCTBEHHOI0 IK3aMeHa
2024 rona no ®PU3UKE

IIpy o03HAaKOMIIEHHHM C JEMOHCTPALMOHHBIM BapUaHTOM KOHTPOJIBHBIX
n3MepuTenbHbIx Matepuanos (KMM) enunoro rocynapcrseHHoro sx3amena (EI'D)
2024 r. cnemyer WMETh B BHAY, 4TO 3aJaHUs, BKIIOYEHHBIE B HErO,
HE OTPaXalOT BCEX OJIEMEHTOB COAEPXKAHHSA, KOTOpble OYIyT IIPOBEPATHCS
¢ nomompro BapuaHToB KHWM B 2024 1. IlonHBI IEepedyeHb 3JIEMEHTOB
CofiepaHHs, KOTOPble MOTYT KOHTPOJIHPOBAThCS HA E€IMHOM TOCYJapCTBEHHOM
sk3ameHe 2024 ., mpuBeAéH B Koau(dUKaTOpe MPOBEPSEMBIX TpeOOBaHHI
K pe3yJbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENbHOH IIPOTPaMMBI CPEITHETO
o0mero 0o0pa3oBaHWS W 3JIEMEHTOB COJCPXKAHUS JUIS IPOBEICHHS EIUHOTO
TOCYapCTBEHHOTO dK3aMeHa MO (U3UKe.

B n1eMOHCTpALMOHHOM BapHaHTe MNPeICTABJIEHbI KOHKPETHBbIE MNPUMEpPDI
3aJjaHnii, He HCYePNbIBAIOIIME BCEr0 MHOro00pa3usi  BO3MOKHBIX
(opmysimpoBoK 3a1aHMIi HA KaXKI0H MO3UIMH BAPUAHTA HK3aMeHAIIMOHHOI
padoThlI.

HasHaueHue JEMOHCTPAIMOHHOTO BapWaHTa 3aKJII0YAeTCs B TOM, YTOOBI
JaTb BO3MOXXHOCTb JI0OOMYy yudacTHUKY EI'D u mupokod oOLIEeCTBEHHOCTH
COCTaBUTh IpEJCTaBIeHHe O cTpykrype Oynmymux KWM, konuyecTtBe 3aaHuid,
00 ux popme U YpOBHE CIIOKHOCTH.

B neMOHCTPaMOHHOM BapHAaHTe MPeACTABJIEHO JABa NMpPHMepa 3a/aHUil Ha
Mo3uIuu 26 JK3aMeHAUMOHHOH paGoTel. B peanbHbIX BapHaHTax
IK3aMeHAIIMOHHOI PadoThl HA JAHHOI MO3ULIMH Oy/AeT NMPEeAI0KeHO TOJIbKO
OJHO 3aJlaHHe.

[IpuBenénnpie KpUTEpPUHU OIEHKM BBIMOJHEHHUS 3aJaHU € pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B ITOT BapHaHT, AAIOT MPEACTaBIeHHE O TPeOOBaHHAX
K MOJIHOTE W MPAaBUIIBHOCTH 3aIMCH Pa3BEPHYTOTO OTBETA.

OTH cBEJEHHUS MO3BOJIAT BHITYCKHUKAM BbIpabOTaTh CTPATETUIO MOATOTOBKH
k EI'D B 2024 1.
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JleMOHCTPAllHOHHBI BAPUAHT
KOHTPOJILHBIX H3MEPUTETbHBIX MATEPHATIOB
€/IMHOI0 rocyAapcTBEHHOro 3k3ameHa 2024 roga
no ®PU3UKE

HWHCcTpyKIMS 10 BHINOJHEHHIO PA00THI

JIst BBITIOJTHEHUS YK3aMEHAIIMOHHOW paboThl Mo (U3MKe OTBOAMTCA 3 yaca
55 munyT (235 MuHyT). Pab0oTa COCTOMT M3 JBYX YacTei, BKIHOYAIOIUX B ceOs
26 3a7aHUI.

B zamanusax 1-4, 7, 8, 11-13 u 16 oTBeTOM SIBIISICTCS I€JI0€ YUCIIO WU
KOHEYHas JecaThu4yHast 1poOb. OTBET 3alUIINTE B MOJIE OTBETA B TEKCTE PaOOTHI,
a 3aTeM MepeHecuTe IO MPHUBEAEHHOMY HIDKe oOpasmy B Omank orBera Ne 1.
EnuHunet uamepeHns GU3NYSCKUX BETHMYMH MHCATh HE HYKHO.

Omser:  -2.D Mm/c%. -2:5

OtBeToM K 3agaHusaMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 saBusercs
HocIe1oBaTeNnbHOCTh udp. B 3amanmsax 5, 9, 14 u 18 mpexnomaraercst nBa wim
TpH BepHBIX oTBeTa. OTBET 3allMIINTE B IOJIE OTBETA B TEKCTE pabOTHI, a 3aTeM
MEPEHECUTE MO MPHUBEAEHHOMY HHXKE 00pasiy 0e3 mpoOesioB, 3amsiThiX U JIPYTHX
JIOTIOJIHUTEIIBHBIX CUMBOJIOB B O1aHK O0TBETOB N 1.

Al|lb
Orser: 41 |_| |

OtBeToM K 3amanuio 19 sBiagrorcs asa yucia. OTBET 3alMIINTE B IOJIE

OTBETa B TEKCTE PabOTHI, a 3aTeM IMEPEHECUTE MO MPUBEAEHHOMY HIDKE 00pasiry,
HE pa3aeirss yucia npodeaoM, B 61aHk oTBeToB Ne 1.

Omer: (14 + 0,2 )H. |, 40,2

OtBer Kk 3amaHusiM 21-26 BkiIo4aeT B ceOsi 1MOApOOHOE OMHCAaHUE BCETO
XO0Jla BBIOJNHEHHA 3a1aHusa. B Onanke orBetoB Ne 2 ykakute HOMEp 3aJaHuUs
U 3aIUIINTE €ro MOJHOE pPelleHue.

IMpu BBIYKCICHHUAX pa3peliacTCs KCIOIb30BaTh HEMPOrPAMMHUPYCSMBbIH
KaJbKyJATOP.

Bce 6nanku EI'D 3anonHstoTes spKUMH YEPHBIMU YepHUIaMu. Jlommyckaercs
UCIIOJIb30BAHUE T'eJIEBOM MM KaIWUIPHON PyUKH.

ITpy BBHIMOSHEHUH 3aJlaHUK MOXXHO MOJb30BaThCS YCPHOBUKOM. 3amucH
B YEPHOBHKE, a TAK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPUAJIOB
He YYHUTBHIBAIOTCS IPH ONIEHMBAHUU PadOTHI.

bamnpl, monydeHHble Bamu 3a BBINOJNHEHHBIC 3allaHHs, CYMMHUPYIOTCS.
ITocrapaiiTech BBIOJIHUTE KaK MOXKHO OOJIbIIC 3aJaHUil M HaOpaTh HanOoJbIICE
KOJIN4ECTBO OaJIIOB.

Iocne 3aBepreHust pabOTHI MPOBEPHTE, YTOOBI OTBET Ha KAXKIOE 3aJaHhe
B Omankax oTBeToB Ne 1 u Ne 2 ObuT 3amuicaH 1MoJ1 MPaBHIBHBIM HOMEPOM.

Kenaem ycnexa!
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Hwxe npuBeneHsl cripaBoYHbIE JaHHBIE, KOTOPbIE MOT'YT ITOHAK00UThHCs Bam
TIPY BBIIOJIHEHUH PaOOTHI.

JecaTHYHbIE IPUCTABKHU

nocrostHHas I1manka

rpaBUTAlLIMOHHAsI TOCTOSIHHAS
YHHUBEpCaJIbHas ra30Basi IOCTOSTHHAS
rnocrosiHHas boaplimMana
MOCTOSIHHAs ABOTa/Ipo

(371eMEHTapHBII IIEKTPUIECKU 3apsi)

CKOpOCTbH CBETa B BaKyyMe c=3-108m/c
I 9 21em2
K03 PUIEHT MPOIOPIIOHATBHOCTH B 3akoHE KynoHa k= p =9-10" H-m*/Kn
7[80
MOJTYJIb 3apsijia dJICKTPOHA
P P e=1,6:10" Kn

Haumeno- | O6o3navye- | Muoxwurens | Hammeno- | O6o3Haue- | MHoxHTENH
BaHHE HHE BaHUE HUE
rura r 10° CaHTH c 1072
Mera M 10° MWL M 1073
KHJIO K 103 MHKDPO MK 10°°
IeKTO r 10? HaHO H 10
JIenu I 107! MTHKO n 10712
Koncmanmut
YHCIIO T n=3,14
YCKOpEeHHe CBOOOHOTO MaeHus Ha 3emiie g=10m/c?

G=6,7-10""" H-m%/xr?
R = 8,31 Ix/(mo1p-K)
k=1,38-102 JIm/K
Na =6-10% monp™!

h=6,610"* JIx-c

TeMmmepaTypa
aTOMHasI eJUHHIA MACChI

1 BIIEKTPOHBONBT

1 aroMHas CIMHUIIA MaCChl DKBUBaJICHTHA

Coomnouienusn mexcoy paznuuHolMu eOUHUUAMU
0K=-273°C
laem =1,66102" xr

931,5 M>B

1B =1,6-10" Tk

Macca wacmuy

3JIEKTpOHA 9,1-103xr = 5,5-10*a.e.m.

HpOTOHA 1,673-10727 kr = 1,007 a.e.m.

HEHTpoHa 1,675-10%7 kr = 1,008 a.e.M.

IThomnocme TIOJICOJTHEYHOr' O Macja 900 xr/m3
BOJIBI 1000 kr/m? ATIOMHHUS 2700 xr/m3
npesecunsl (cocna) 400 kr/m? Kernesa 7800 xr/m>
KEpPOCHHA 800 xr/m’ PIyTH 13 600 kr/m’
Yoenvnan mennoémkocmo

BOJIBI 4,2:10%  Jx/(xr-K) amomunus 900 Jx/(xr-K)
JIbJia 2,1-10°  JIx/(xr-K) MezH 380  JIx/(xr-K)
JKelesa 460  JIx/(xr-K) qyryHa 500 J/(xr-K)
CBHUHIIA 130 JIx/(xr-K)
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Yoenvnas mennoma
mapooOpa3oBaHUs BOII
I[IJIaBJIEHHUS CBHHIA
IIJIABJICHUS JIbIA

2,3-10° JIx/kr
2,5-10* JIx/kr
3,3:10° JIx/kr

Hopmanosusie yenosua:  nasnenue — 10° Ia, temneparypa — 0 °C

Monsapnas macca

azora 28-103 Kr/moinb TeITHst 4.1073 xr/mMOIB
aprona 40-1072 &r/moib KHCIOpOa 32-102 «r/momb
BOJIOPO/Ia 2-107 xr/mMons JTUTHS 6-1073 Kr/mMoib
BO3/IyXa 29.103 kr/monb HEoHa 20-103 kr/moinb
BOJIbI 18:103 kr/monb YTJIEKHCIJIOTO ra3a 44-1073 kr/moiub
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Yacrb 1

Omeemamu K 3a0anuam 1-20 saenawomces wucio uiu noOcied08ameibHOCHLb
yugp. Omeem 3anuwume 6 noie omeema 6 mMeKcme padomvl, a 3amem
nepenecume 6 bIIAHK OTBETOB M1 cnpasa om  Homepa
COOmeemcmeyIouezo 3a0anus, HaYUHas ¢ nepeou knemouxu. Kaxcowtii cumeon
nuwiume 6 0mMOenbHOU K1enouKke ¢ COOMEENCMEUU ¢ NPUBEOEHHBIMU 6 OAHKe
obpasyamu. Eounuysl usmepenusn usuueckux eeaudun RUCAMb He HYIHCHO.

Ha pucynke npuBea€H rpaQuk 3aBUCHMMOCTH MNPOEKUMH U, CKOPOCTH Tena
OT BPEMEHHU [ .

v,, M/c
15

10
5

0
=5
-10

OmpenennuTe TNPOCKOUIO @, YCKOPEHHS STOTO Tela B HHTEpBale BPEMECHU
ot 8 1o 10 c. OtBeT 3anumuTe ¢ y4€TOM 3HAKA IPOEKLIUU.

OtBerT: Mm/c?.

Ha rpaduxe mpuBesieHa 3aBUCUMOCTb YCKOPEHHs  d, M/C?
Opycka,  ckomp3smiero  0e3  TpeHWs 1O

TOPU30HTAIBHOW TOBEPXHOCTH, OT BEIWYHHBI 02+ S
TIPUJIO)KEHHOW K HEMY TOpPWU3OHTAJIBHOW CHIIBL. /
Cucremy orcuéra cuMTaTh MHEpHHAIbHOH. Uemy 0,1

paBHa mMacca Opycka?

ol |

OrtBerT: KT. >

Teno maccoit 600 r, OpolIeHHOE BEPTHKAIBLHO BBEPX C MOBEPXHOCTH 3EMIIH,
MOJHSIOCh HAa MAaKCUMAJIBHYIO BBICOTY, paBHyro 8 M. Kakol KuHeTHYecKOu
JHeprueil obmamano Teno B MoOMeHT Opocka? CompOoTHBICHHEM BO3IyXa
npeHeOpeys.

Ortger: JIx.
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IIl Kopompicio BecoB, kK KOTOPOMY IOABEIICHBI HAa HATIX
IIBa Ipy3a (CM. PUCYHOK), HAXOAWUTCS B PAaBHOBECHH. d d
Maccy mepBoro rpy3a yBeIM4MnIM B 2 pasa. ! 2
Bo ckonbpko pa3 Hy)KHO YMEHBIIUTH IJIeYO d1, YTOOBI
paBHOBecne coxpanmnocs? (Kopombicno u HUTH
CUUTATh HEBECOMBIMHU. ) m

AN
\ 4

OtBert: B pas(a).

MaremaTtnyeckuii  MasTHUK C  YacTOTOM  CBOOOIHBIX
komebanmit 0,5 I'm OTKIOHWIM Ha HEOONBIIONH yrox
OT TOJIOKCHUSI PABHOBECHS B TOJOXKEHHE | M OTHYyCTHIH
U3 cocTtosiHUS TOKos (cM. pucyHOK). ComnpoTuBICHHEM
Bo3ayxa mnpeHeOpedb. [loTeHIMadbHAs DHEPrUsl MasTHHKA
OTCUHTHIBACTCS OT MOJIOKSHHUS paBHOBecHs. 13 mpuBeaEHHOTO
HIDKE CIIMCKa BbIOEpUTE BCE BEPHBIE  YTBEPXKACHUS,
OTMCBHIBAIOIIME MTPOIIECC KONeOaHuil MassTHUKA.

1) IlorenumanbHas OSHEprus MasTHUKA B IEPBbIH pa3 JIOCTHIHET CBOETO
MaKCHMyMa 4depes 2 ¢ IocIIe Hadalla JIBHKCHHS.

2) Yepes 0,5 ¢ MasATHHK NEpBEIA pa3 BEPHETCA B HONIOKEHHUE 1.

3) Ilpu nBWXEHMH W3 TIONOXKEHHA 2 B IONOXKEHHE 3 MOJIHAs MeXaHH4YecKas
9HEPTHsl MASTHUKA OCTAETCsI HEM3MEHHOM.

4) Kunerudeckas 5Heprus MasTHUKA B IIepBbIl pa3 JOCTUTHET CBOETO
makcumyma uepes 0,5 ¢ mocne Hauana ABMKCHHUSL.

5) Ilpn nBWXKEHUM W3 MOJOXKEHMS 3 B MOJIOKEHHE 2 MOJYJb CHJIbI HATSXKEHHUS
HHUTH YMEHbIIAeTCs.

OTBeT:

II' Kocmuueckuii uccienoBaTeabCKUil 30HI oOpainaeTcss 1O KpyroBod opOHUTe
BOKpYyr Mapca. B pesynprare mepexomga Ha JOPYIyi0 KpyroByl0 OpOHTY
LHEHTPOCTPEMHUTEIBHOE YCKOPEHHUE 30Ha YBEINYMIOCh. Kak H3MEHWIHNCh TIPU 3TOM
nepexoJie CKOpoCTh 30HAa U Nepuo oOpalieHus 30H1a Bokpyr Mapca?

J71s1 Ka) 01 BETUIHHBI OTPEIEINTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUSI:

1) yBenuumiach
2) yMeEHBIINJIACh
3) He U3MEHMIACh

3anummTe B TaOnuIy BEIOpaHHBIC ITUGPHI A KAKAOH (DU3WYIECKOI BEIMYUHBL
Ludpsl B 0TBETE MOTYT HOBTOPSITHCSL.

CKopocTh 30H1a [Tepuroxa oOpaieHus 30H1a
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KoHImeHTpanus MoJeKyn pa3peKeHHOTO ra3a B cocyle Obula yBeIWdeHa BIBOE,
a abcoyroTHast TeMIlepaTypa rasa — yMeHblIeHa B 4 pasa. Bo ckombko pa3 npu
9TOM YMEHBIIUIOCH J]aBIeHHeE ra3a?

OtgerT: B pas(a).

I'a3 nomyuun xonuyectBo TemwnoThl, paBHoe 300 [, mpu 3TOM BHYTPEHHSA
sHeprus ra3a ymenbimmiack Ha 100 /[x. Macca raza e mMensuiack. Kakyro paboty
COBEPILHI ra3 B 3TOM Ipouecce?

OrtBeT: JIK.

Ha pucynke nokasansl ABa npoiiecca, IpOBeEHHBIX P |
COIHMM H TEeM >X€ KOJMYECTBOM Ta3000pa3HOro
HEOHa (p — AaBJICHHE HEOHA; J — ero 00BéM).

W3 npuBed€HHOrO HIKE CHHCKAa BBIOEpUTE BCE
BEpHEIE YTBEPXKICHUS, XapaKTepHU3yIOLIHe 1
MIPOLIECCHI HA PHCYHKE.

0 14
1) B mnpomecce 2 abcomoTHas TemIepaTypa HEOHa H300apHO YBENMYMIIACH
B 2 pasa.
2) B mpomnecce 1 m1oTHOCTE HEOHA yBENUYMIIACh B 5 pas.
3) Pabora, coBepméHHas HEOHOM, B 000OUX NTPOLECCAX OAUHAKOBA.
4) B mporecce 1 066éM HeoHa U300apHO yBENUUMICS B 4 pasa.
5) B mpouecce 2 KOHIEHTpaNUsA MOJIEKYJl HEOHA YBEIMYMIIACh B 2 pasa.

OTBeT:

B cocyne Hem3mMeHHOTO 00BEMa HaXOAWIACh TIPH KOMHATHOW TEMIIEpaType CMech
JIBYX HIEalbHBIX ra3oB, Io 1 Monb kaxjoro. IlomoBuHY coiep)xumoro cocyna
BBIIYCTWJIM, a 3aTeM na00aBuiaM B cocyld 1 monp mepBoro rasza. TemmepaTypa
B cocyle MoJjepkuBajach HeusMeHHOM. Kak wu3MeHuIuch B pesyibTare
rapuuaibHOE 1aBJIeHNUE NIEPBOTO ra3a ¥ CyMMapHOE JaBJIeHUE ra3oB?

J1a Kax 101 BETMYUHBI OTIPEACITUTE COOTBETCTBYIOUINH XapaKTep U3MEHEHHUS:

1) yBemmumumachk
2) yMEHbIIUIACh
3) He U3MEHMIACh

3anummTe B TaOnuIy BEIOpaHHBIE MUMPHI A KOKAOH (U3MIECKOH BEIMYMHBL
Ludpsl B 0OTBETE MOTYT HOBTOPSITHCSL.

ITaprmanpHOE JaBIEHUE TEPBOTO raza JlaBieHne cMecH ra3oB
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ITo mpoBOAHMKY TEUYET MOCTOSHHBIN 3IEKTPUUECKUN
TOK. 3apsj, HpOLICNMIMN 0 HPOBOAHUKY, PpacTET
C TEYEHHEM BpPEMEHU COTJACHO IIPEICTaBICHHOMY
rpapuky (cM. pucyHok). Ompemenute CHIy TOKa
B TIPOBOJIHUKE.

OrtBer: A.

JlBe dacTUIBI C OAMHAKOBBIMM MaccaMH U 3apsjaMu ¢ H 2q BIETaloT
B OJHOPOJHOE MarHUTHOE I10JI€ IEPIEHAUKYIIIPHO BEKTOPY MarHUTHOU UHIYKIIUU
CO CKOPOCTSIMA ¥ M 20V COOTBETCTBEHHO. OIpeAeNuTe OTHOLICHHE MOyJei

[
CHUII Fl , ACUCTBYIOIIUX Ha HUX CO CTOPOHBI MArHUTHOTI'O ITOJIA.
2

OrtBer:

Kaxkas n3 touexk (1, 2, 3 wnn 4) saBisgeTcs n300pakeHHEM TOYEYHOTO HCTOUHHKA .S,
CO371aBacMBIM TOHKOIl coOuparomiell JHH30H C (OKYCHBIM pacCTOsHuEM F'
(cM. pucyHOK)?

OTBeT: TOYKa
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ITo rnagkuM napajuieaIbHbIM TOPU30HTAIBHBIM MIPOBOASIIIUM PEIbCaM, 3aMKHYTHIM
Ha JIAMIIOYKY HakKaJUBaHUs, IepeMemaroT JETKUH TOHKUW TMPOBOJHUK.
Ob6pazoBaBmmiics kKoHTYp KLMN HaxoAWTCs B OJHOPOJHOM BEPTHKAIBLHOM
MarHMuTHOM TOJI€ ¢ MHIYKIHUEH B (puc. a). Ilpn ABM>KEHUU MTPOBOJHUKA TUIOLIAH
KOHTYpa U3MEHSETCs TaK, Kak yKa3aHo Ha rpaduke (puc. 6). Beibepure Bce BepHBIE
YTBEP)KACHUS, COOTBETCTBYIOIINE IPUBEIEHHBIM JAHHBIM H OITUCAHUIO OTIBITA.

S, em® A

800

L M
600

5’ \
- N
X 5 N 400
K N 200
Puc. a

0 2 4 68 101214 ¢
Puc. 6

1) B Teuenme mepBEIX 6 C MHAYKIMOHHBIA TOK TEUET YEpe3 JIAMIIOUYKY
HETIPEPBIBHO.

2) B unTepnane Bpemenu ot 0 10 4 ¢ 1aMnodka ropuT Hauboee APKo.

3) B momeHT BpemeHu (=2 c¢ cuna Ammepa, JeHCTByromas Ha IPOBOJHUK,
HAaIIpaBJIeHA BIICBO.

4) Makcumanenag 3/IC HaBOAUTCA B KOHTYpE B HHTEPBaJle BpEMEHH OT 4 110 8 c.

5) VHAyKUMOHHBIM TOK B MHTEpBalle BpeMeHH OT 6 10 12 c¢ Teuér B ofgHOM
HaIlpaBJICHUU.

OrTBerT:
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Ha pucyHke npuBenéH rpauk 3aBUCHMOCTH CHIIBI
TOKa OT BPEMEHH B KaTyIIKC WHIYKTHBHOCTH
WICANFHOTO KOJIe0aTeNbHOr0 KOHTYPA.

I'papukn A w B mpeacraBisioT  U3MECHEHHS
(hU3MYECKUX BEIUYMH, XapaKTCPU3YIOIIUX CBOOOHBIC
JIIEKTPOMArHUTHBIE KosebaHus
B KOHTYpe. YCTaHOBHTE COOTBETCTBHE MEXIy

OU3UKA, 11 knacc. 11/36

/
D

1
0

rpadukamMu ¥ pU3NICCKUMH BEIMYNHAMHE, 3aBUCHMOCTh KOTOPBIX OT BPEMEHH 3TH
rpaduku MOTYT HpeAcTaBiATh. K KaXI0# MO3UWIUK MEepBOro croyidia noadepure
COOTBETCTBYIONIYI0 MO3UIUIO U3 BTOPOrO CTONONA ¥ 3amuImuTe B Tabmuiy

BI)I6paHHI)I€ III/I(i)pLI 104 COOTBECTCTBYOIINMHU 6yKBaMI/I.

TPAOUKU OU3NYECKHUE BEJIMYNHBI
A) 1) MHOYKTHBHOCTbL KaTyUIKH
3 2) HamnpsHKCHUE Ha 0o0KJIaZIKaX KOHACHCATOpa
} 3) DSHEPrus dJIEKTPUUIECKOTO MOJIs KOHAEHCAaTOpa
0 T t 4) SHEprus MarHUTHOTO IOJIS KaTyIIKH
b)
/
0 \\/T t
A|b
OrtBerT:

174
Slnpo mnatubbl ¢ Pt MCHBITBIBaEeT o-pacmaj, Ipu 3ToM 00pasyloTcs o-4acTHla

A
U AP0 XHMHYECKOro dyieMeHTa , X. Omnpenenute 3apsn Z (B eIuHHIAX

3IIEMEHTAPHOr 0 3apsiaa) siapa X.

OTBeT:
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MoHOXpOMAaTHYECKH CBET C dHeprued (QoToHOB FEy MajaeT Ha MOBEPXHOCTh
MeTtaa, BeI3bIBasg (orodddext. IIpu 3TOM HampspkeHHe, IPH KOTOPOM (HOTOTOK
npekparaercs, paBHO Usn. Kak M3MeHsTCS IUIMHA BOJHBI A MAJaloLICro CBETa
1 MOAYIb 3alUPAIONIEro HampsKeHUs Usan, €CIM dHeprus najaroomux GoToHoB Ey
yBEIUUUTCA?

JU1st KXo BETMYMHBI OIPEIENINTE COOTBETCTBYIONIHI XapaKTep H3MEHEHHUS:

1) yBemmuurcs
2) YMEHBUIUTCS
3) He U3MEHHUTCS

3amummTe B TaOIMIYy BBHIOpAaHHBIC DU(PHI I KXo (U3HYeCKON BEITHYHHEL.
ITudps! B 0TBETE MOTYT HOBTOPSITHCS.

JlnvHa BOJTHBL A Monyib 3anuparomero
TIaJAIOIIEr0 CBETA HanpspkeHUs Usan

BLI6epI/ITe BCC BepHBIe yTBep)KI[CHI/ISI 0] (1)I/ISI/I‘ICCKI/IX SABJICHHUAX, BCIMYHMHAX

Y 3aKOHOMEPHOCTSIX.

1) Tlpu BBIHYXIEHHBIX MEXaHHYECKHMX KOJIeOaHUAX B KoyeOaTenbHOH cucreme
pPE30HaHC BO3HHMKAEeT B TOM cllydyae, €clii COOCTBEHHasl 4acTora KoJjeOaHuit
CHCTEMBI COBIIAAACT C ‘IaCTOTOﬁ N3MCHCHUA BHGHIHef/i CHJIBI.

2) B mporecce n30X0pHOro HarpeBaHUs IOCTOSIHHOM MacChl rasa JaBjeHME rasa
yMeHbLHaeTCH.

3) HOBerHOCTB l'[pOBOI[HI/IKa, Haxogsgamerocss B BHCKTPOCTaTI/I‘{eCKOM 1oJiec,
SABIISICTCA BKBHHOTeHHI/IaHLHOﬁ.

4) Ilpm NpOXOXAEHHM MOHOXPOMATHYECKOHM CBETOBOM BOJHBI 4Yepe3 TIPaHHIY
pa3gena JAByX ONTHYECKH MIPO3pavHBIX Cped € pa3sHbIMH ITOKasaTeIsIMU
l'[peJIOMJ'IeHI/IH U3MCHAIOTCA CKOpOCTb BOJIHBI U JJIMHA BOJIHBI, a eé€ yacTtoTa
oCTaéTcss HEM3MEHHOM.

5) Ilpm B-pacmage sApa  BBINOJNHSIOTCS 3aKOHBl  COXPAHEHUs JHEPIUH
u 3HCKTpI/I‘IeCKOFO 3ap$ma, HO HC BBIITIOJHACTCA 3aKOH COXpaHeHI/Iﬂ I/IMHyJII)CEl.

OrtBerT:
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Ompenenure HampsHKEHHE Ha JIAMIIOUKE
(cM.  pucyHOK), eciu  aOCcoONIOTHAs
MOTPEIIHOCTE  TIPSMOTO  M3MEPEHUs
HaNmpsOKEHWsT  paBHA  [EHE  JICJICHUS
BOJIBTMETPA.

OtBer: ( + ) B.

OU3UKA, 11 kmacc. 13/36

B 6nank omeemoe Ne 1 nepenecume monvKo 4ucia, He pazoensasn ux npooenom

unu opyzum 3HaKoM.
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OU3UKA, 11 knacc. 14/36

HeobxomuMo Ha oIbBITe OOHApYXKHUTh 3aBUCHMOCTH 00BEMa rasa, HaxXOMAIIETrocs
B COCyJ€ IOJ TOJBI)XHBIM ITIOPIIHEM, OT BHEIIHEro JaBieHus. MMerorcs naTh
Pa3IMYHBIX COCYOB ¢ MaHOMeTpamMu. CoCybl HANOJIIHEHbI OJJHUM M TEM K€ I'a30M
IIPU PA3IUYHBIX TEMIIepaTypax M JaBlIeHUsX (cM. Tabmmmy). Kakwe aBa cocyma

H€06XOL[I/IMO B34ATb YUCHUKY, YTOOBI IMPOBECTH I/ICCJ'ICZ[OBaHI/Ie?

Ne JlaBnenue, klla TeMnepaTypi rasa Maccaraza, r
cocyna B cocyre, °C

1 60 80 10

2 100 100 10

3 80 60 5

4 90 80 15

5 100 60 5

B oTBer 3anumure HOMEpa BI)I6paHHI)IX COCYIOB.

OTBeT:

He 3abyobme nepenecmu

coomeemcmeyrouiezo 3a0anus.

6ce omeemwvl 6 OnanKk omeemog Nel
6 coomeemcmeuu ¢ UHCIMPYKUUel no 6bINOIHEHUI0 padomal.
Ilposepvme, umoodvl Kaxcoviit omeem 0Obll 3aNUCAH 6 CIMPOKE C HOMEPOM
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Yacrtb 2

Jna sanucu omeemos na 3adanus 21-26 ucnonvzyiime bBJIAHK OTBETOB Ne 2.
3anuwiume cuauana nomep 3adanusn (21, 22 u m.0.), a 3amem pewienue
coomeemcmeyrowieil 3a0auu. Omeemsl 3anucvléaiine YéMKoO U pazoopuueo.

Ha pucyHke nmokasaHa IpHUHIMIIMAIbHAS CXEMa 3JIEKTPUYECKON LIEIH, COCTOSLIEH
U3 HUCTOYHMKA TOKAa C OTJIUYHBIM OT HyJIS BHYTPEHHUM COIPOTHUBICHUEM,
pes3ucropa, peocTaTa M H3MEPHUTENBHBIX NPUOOPOB — HICATBHOTO aMIIEpMETpa
U WIealbHOrO BONBTMeTpa. Kak OyIayT HM3MEHSATHCSA TOKa3aHWs IMPUOOPOB IIPH
MepeMeIeHUN JABMXKKa peoctata empago? OTBET TOSCHUTE, yKas3aB, KakKue
¢mugyeckne 3aKOHOMEPHOCTH BBl ncmionp30Bamy A71st 00bACHEHHS.

Ilonnoe npasunsnoe pewenue Kax)@coou us 3aday 22—-26 0onxncrno codepircamo
3aKOHbL U YOPMYJIbl, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO Ol
peuteHua 3a0auu, a Makdxce mamemamuyeckue npeodpazoeanusn, pacuémol
C YUC/ICHHBIM OMGEMOM U HPU HE0OX00UMOCHU PUCYHOK, HOACHAIOU{UIL
peutenue.

ITnockas jbpIWHA TUIABAaeT B BOJIE, BHICTYIAs Haj €€ MOBEPXHOCTHIO Ha BBICOTY
h = 0,02 m. Ompenenure maccy JnbAuHBL, ecid e€ twiomans S = 2500 cm2
IInotHocTh 1b11A paBHA 900 KI/M°.

B crakan xanopumertpa, coaepkaiuii 250 T BOJABI, OMYCTHIIU KYCOK JIbJla MAaCCOM
140 r, nmesmero temmnepatypy 0 °C. Ilocne Toro kak HacTyIWIO TEIUIOBOE
paBHOBecue, Becb JIEN pacTasi, M TeMmIepaTypa Bobl crtajga pasHoi 0 °C.
OmpenenuTe HayaldbHYI0 TEMIEpaTypy BOJBI. TemIoEMKOCTBIO KalopuMeTpa
Y TEIUI00OMEHOM € OKpYXKaIollel cpeoil mpeHeOpeyb.

B nukiie, nmokazaHHoMm Ha pV-muarpamme, v =4 MOJIb DA

Pa3peKEHHOTO Ie/ius MOINyYaeT OT HarpeBarens 3p 3
KOJHMYECTBO TEILIOTEI QHarp =120 x/Ix. Haiigute 2 /,//
Temnepatrypy 72 renus B COCTOSIHUU 2. -

Po 1

0 Vs 4V, v
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Mertannu4eckuil CTepKeHb, COTHYTBIH B BUAIE

OykBbl II, 3akperi€éH B TOPU30HTAIBLHOM ® ® ®
TIOJIOKEHU U (cm. PHUCYHOK). Ha

HapajuieNbHble CTOPOHBI CTEPKHS OTTUPAETCS ® ® ® _v
KOHIIAMH TICPIICHIUKYISIpHAs —TIepeMbIuKa B
NpPSIMOYTOJIBHOTO ~ TIOINEPEYHOr0  CEYeHHs,

maccoii 370 r u anuHou 1 M. ConpoTHBIeHHE ® ® ®
nepembldku paBHO 0,025 Om. Best cucrema
HaXOAUTCSA B OJHOPOIHOM BEPTHKAJIBHOM MarHUTHOM nose ¢ maaykuuer 0,1 To.
Kakyio ropH30HTalbHYIO0 CHIy HY>KHO MPUJIOKHUTH K MEPEMBIYKE, YTOOB! ABUraTh
e€ C TIOCTOSIHHOM CKOPOCTBIO 2 M/c, eciii Kod()HUIIEHT TpeHHSI MEXIY CTep )KHEM
n repeMbrukoii paBeH 0,2? CompoTHBICHHEM CTepkHS IpeHeOpeus. Crenaiite
PHCYHOK C yKa3aHHEM CHJI, ACHCTBYIOINX HA MIEPEMBIUKY.

CHapsn Maccod 4 kr, neTsimui co ckopocthio 400 M/c, pa3pbiBaeTcs Ha JBE
paBHBIE YacTH, OAHA W3 KOTOPHIX JICTUT B HANpAaBICHHH IBIDKCHHS CHapsAa,
apyras — B TPOTHUBOIOJOXHYIO CTOpPOHY. B MOMEHT pa3pbiBa CyMMapHas
KMHETHYECKasl SHEPI s OCKOJIKOB yBennuuBaercs Ha 0,5 M k. Haiinute ckopocTh
OCKOJIKa, JIETSIIEro MO HAampaBICHUIO ABIKEHHUS cHapsaa. CompoTHBIEHHEM
BO31yXa NpeHeOpeus. OO0CHylime nPUMEeHUMOCHb 3AKOHO08, UCHOJIb3YEeMbIX 01
peuienus 3a0ayu.

NJIn
Ha TrOpHM30HTANIBHOM CTOJE HAaXOIMTCS 7t
Opycok Maccoit M =1Kr, COeAUHEHHBIH /ﬁ'

HEBECOMOI HepacTsHKUMOMN HUTBIO,
MEPEKUHYTOW uYepe3 riIaJKuil HEeBECOMBII

O6mok, ¢ Tpysom Maccoir m=500r.

Ha 6pycok neiictByer cuma  F,
HampaBiieHHast mox  yraom o = 30°
K TOpU30HTY (cM. pucyHok), F=9H.

B MoMeHT Hauyama JABWXEHUS TIpYy3
HaxomuTcs Ha pacctostHuu L =32 cM oT kpas crona. Kakyro ckopocts V Oyzder
HMETh TPy3 B TOT MOMEHT, KOTJa OH MOJHUMETCS IO Kpas CToJla, €CIH
K03 uIMeHT TpeHus Mexay Opyckom u croaom W =0,3? Cpenaiite
CXEMATUYeCKUIl PUCYHOK C yKa3aHHWEM CHJ, AEHCTBYIOIIMX Ha OpYCOK U Tpy3.
Obocnyiime npumenumMocms 3aKOH08, UCROILIYEMbIX 0714 PeUIeHUA 3A0ayu.

IIposepome, umoobsl Kax)cowvlii omeem Obll 3ANUCAH PAOOM C NPAGUTLHBHIM
HOMEPOM 3a0aHUA.
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Cucrema olleHHBaHUSI IK3aMEHALUOHHOM pPadoThl 10 hu3NKe
3apnanus 1-20

[IpaBunbHOE BBINONHEHWE Kaxaoro w3 3amanuit 1-4, 7, 8, 11-13, 16, 19
u 20 ouenuBaercs 1 OamioMm. 3agaHue CUMTACTCS BBHIMOJHEHHBIM BEPHO, €CIIH
OTBET 3aIllMCaH B TOW (opme, KOTOpas ykazaHa B MHCTPYKIWH II0 BBITOJHEHUIO
3aJ]JaHAs, ¥ TIOJIHOCTBIO COBIIAJAET C DTAJIOHOM OTBEeTa. B oTBeTe Ha 3amanme 20
MOPSAZIOK 3alMCH CUMBOJIOB 3HAYCHUS HE UMEET.

IIpaBunbHOE BHITIONIHEHUE KaXA0T0 U3 3amganuii 6, 10, 15 u 17 onenuBaercs
2 GayutaMu. 3aJjaHNe CUMTAETCS BBITIOJIHEHHBIM BEPHO, €CIIM OTBET 3alkcaH B TOU
(dbopme, KoTopasi ykazaHa B MHCTPYKIIUH IO BBIMTOJHEHUIO 3aJaHUsl, U TIOJHOCTHIO
COBIIAJACT C ATAJIOHOM OTBETAa: KaKIbIi CHMBOJI B OTBETE CTOMT Ha CBOEM MeCTe,
JIMIIHAE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBnsercs 1 Oam, ecnu Ha 1000
OJIHOM MO3WIIMHU OTBETA 3aIlMCaH HE TOT CUMBOJI, KOTOPBIH MpeACTaBJIeH B 3TaJOHE
orBera. Bo Bcex apyrux ciydasx BeictaBisiercs 0 Oamnos. Ecim kommuectBo
CUMBOJIOB B OTBeTe Oonblie TpeOdyemoro, BbicTaBisercss 0 0auioB BHE
3aBHCUMOCTH OT TOTO, OBIIH JIM YKa3aHbl BCE HEOOXOMMbIE CHMBOIIBI.

[IpaBunbHOE BBHIMONHEHUE KaXXIOTO W3 3amaHuii 5, 9, 14 u 18 onenuBaercs
2 bannamu. B 3THX 3aaHMAX TpeanojaraeTcsl ABa WIM TPU BEPHBIX OTBETA.
3aaHue CYMTAETCS BBIMIOJHEHHBIM BEPHO, €CIU OTBET 3amuMcaH B TOi (opme,
KOTOpasi yKa3aHa B WHCTPYKIMH TI0 BBHITIOJIHEHUIO 3aJlaHHs, KaXIBIH CHMBOJ
MPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHHE CHUMBOJIBL Ilopsimok
3aIIUCH CHMBOJIOB B OTBETE 3HAa4YcHHUS HE MMeeT. BricraBimsercsa 1 Oami, ecnu
TONBKO OJIWH W3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET JITAJOHY
(B TOM 4HCIIe €CTh OJIMH JIUIIHUA CUMBOJI HapsAy C OCTAIBHBIMU BEPHBIMH) WU
TOJILKO OJIMH CHUMBOJI OTCYTCTBYET, BO BCEX JpPYTrHX CIydyasX BBICTABIISAETCS
0 OamioB.

Homep IIpaBuabHBIIT Homep IIpaBuiIbHbBIH

3aaHus 0TBeT 3aiaHus OTBeT
1 =5 11 3
2 24 12 0,25
3 48 13 3
4 2 14 45
5 34 15 42
6 12 16 76
7 2 17 21
8 400 18 134
9 13 19 3,40,2
10 13 20 35
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Kpurepun oneHnBaHus BbINOJIHEHUs 3aaHUI ¢ Pa3BEPHYTHIM 0TBETOM

Brmonrenne 3aganuit 21-26 (¢ pa3BEPHYTHIM OTBETOM) OLICHUBAETCS IIPEIMETHON
komuccueld. Ha oCHOBE KpUTepHeB, MPEACTABICHHBIX B TPUBEIEHHBIX HIDKE
TabnuIaxX, 3a BBIIOJHEHHE KaXJOro 3aJaHhs B 3aBUCHMMOCTH OT IIOJHOTBI
W TIPaBWIBHOCTH JAHHOTO OJK3aMEHYyeMBIM OTBeTa BBICTaBIsieTcss oTr 0 1o
MaKCHMaJbHOTO Oajuia.

BelnojiHeHWe  3afaHWi  OIIEHWBAETCS Ha OCHOBAaHMM OIKMCAHUS  IOJHOI'O
MPAaBWJILHOTO OTBETA, 32 KOTOPBIA BBICTABIISICTCS MaKCUMAJbHBIA Oaili, a HaJTM4ue
TeX WIA WHBIX HENOCTAaTKOB WJIM ONIMOOK MPUBOIUT K CHH)KEHHIO OICHKH.
B cxeme olleHMBaHHs Y4YTEHBl HamOOJiee THIWYHBIC ONIMOKM WM HEIOYETHI,
JIOIyCKaeMble Y4aCTHUKaMH dK3aMeHa, U OINPE/ICJICHO UX BIUSHUE HA OLICHUBAHKE.
Hna  xaxporo 3amaHust 21-26 TPUBOAMTCS aBTOPCKHH CMOCO0 —pelIeHHs.
Ipennaraemerii cnoco06 (MeTONI) pEUICHUS HE SIBISETCS OO0pa3loM pelIeHHs
W ONPENEINAIONIAM ISl TIOCTPOSHHS Kbl OINICHUBAHUS padOT JK3aMEHYEMBIX.
Pemenne 3x3aMeHyEeMOro MOXET UMETh JIOTHKY, OTJIMYHYIO OT aBTOPCKOW JIOTHKH
pemienust (aTbTepHATHBHOE pelleHHe). B 3TOM ciydae OJKCIepT OIeHUBAET
BO3MOXHOCTh DEIICHUs] KOHKPETHOHM 3alladd TeM CII0COO0M, KOTOPBIA BBIOpaI
JKk3aMeHyeMblid. Ecinm Xoa pelieHds 3K3aMeHyeMoro MAOMYyCTUM, TO JKCHEpT
OLIEHMBAET MOJHOTY M MPaBHIBHOCTH 3TOTO PELICHHUs] HA OCHOBAHUH TOTO CIIMCKA
OCHOBHBIX 3aKOHOB, (OpPMYyN WIM YTBEPKACHHH, KOTOPhIE COOTBETCTBYIOT
BEIOpaHHOMY CIIOCO0Y pEIIeHHS.

Jns 3aganuii 22-26 B cXeMe OLICHUBAHHS WCIOJB3YHOTCS €IMHBIC TPEeOOBaHUS
K [TOJTHOMY TIPaBHJILHOMY OTBETY.
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Ha pucyHke nmokasaHa IPHUHLIMIIMAJIbHAA CXEMa 3JIEKTPUYECKOM LIEIH, COCTOSLIECH
U3 HUCTOYHMKA TOKAa C OTJIUYHBIM OT HyJs BHYTPEHHUM COIIPOTHUBIICHUEM,
pe3ucTopa, peocrara M H3MEPHTEIBHBIX NPHOOPOB — HICATHHOTO aMIepMeTpa
U WIealbHOTO BONBTMETpa. Kak OyayT HM3MEHSATHCSA IOKa3aHUs MPHOOPOB IIPH
MepeMelleHul JABMXKKa peoctaTa empago? OTBeT TNOSCHUTE, yKa3aB, KakKue
¢m3ugIecKkue ABICHUS U 3aKOHOMEPHOCTH BEI HcIonb30Bay Ut OOBSICHEHUSL.

Bo3Mmo:xHOe peLieHue

1.Ilo ycnoBmio 3amadm CONPOTHBICHHEM aMIIEpMETpa MOXKHO IIpeHeOpeds,

a CONPOTHBIICHUE BOJIBTMETPAa OECKOHEUHO BelMKO. IIpn mepememieHun ABUKKa

BIIPABO COIPOTHBIICHUE peocTaTa R» YBEIMYMBACTCS, YTO BEIAET K YBEINUCHHIO
RIRZ

R +R,

2. B cootBercTBUM ¢ 3ak0HOM OMa /1715t HOJIHOW LIETHN CHJIa TOKA Y4epe3 aMIepMeTp

COINPOTHUBJICHUA R BCEH BHEIIHEN LieNH: R =

£ .. ..
yMeHbluaercs: [ =TIR (3HaMeHaTesnb ApOOH pacTéT, a YHUCIUTENb OCTA&TCA
r

Heu3MeHHbIM). HamnpsbkeHue, u3MepsieMoe BOJIBTMETPOM, IIPU 3TOM PACTET:
U=IR=E-1Ir.

3. OrBer: HampspKEeHHE, U3MEPEHHOE BOJIBTMETPOM, pPACTET, a II0Ka3aHUs
aMIIepMeTpa YMEHbIIAIOTCS

KpnTeplm OIICHUBAHUSA BbINNOJITHCHHUSA 3aJaHUA banabl

[IpuBenieHO NMOJMHOE NPABMIBHOE PEIICHUE, BKIIOYAIONIEE IPaBHILHBIA 3
oTBeT (B MJAaHHOM CIydYae: u3MeHeHue nokazanuil npubopos, n. 3)
U WCUEPIBIBAIONINE BEpPHBIE PACCY)KAEHHS C NPSAMBIM yKa3aHHEM
HaOIOTaeMbIX SIBIICHUN W 3aKOHOB (B JAHHOM cliy4ae: 3akon Oma 07
nOHOU yYenu U ONA  YYACMKA Yenu, RnapaiieibHoe COeOUHeHue
1nPOBOOHUKOB)

Jlan mpaBUIBHBIA OTBET, W NPHUBENCHO OOBSICHEHHE, HO B PEILCHUU 2
UMeeTCs OJIMH WJIM HECKOJIBKO U3 CIEAYIOIUX HEOCTaTKOB.

B 00bBsicHEeHHN HE yKa3aHO WM HE HCIIOJNB3YETCS OJHO U3 (DM3MYECKHX
SBJICHUH, CBOMCTB, ONpelesNieHMH WM OAWH U3 3akoHOB (dopmymn),
HEOOXOMUMBIX JUIS IIOMTHOTO BEPHOTO OOBACHEHHA. (YTBepiKAeHHE,
Jexalnee B OCHOBE OOBSICHEHHS, HE MOAKPEIUIEHO COOTBETCTBYIOLIHM
3aKOHOM, CBOICTBOM, SIBIICHHEM, OIIPEICICHHEM H T.I1.)
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n (MJIN)
Vkazanbl Bce HEOOXOAMMBIC JJisi OOBSCHCHHS SIBJICHHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJICPXKUTCS OJJUH JIOTHUECKUH HEeIOUET.

n (MJIN)
B pemennu umeroTcs NUINHHE 3alUCH, HE BXOJSIIME B pEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpble HE OTIENEHBl OT pEIleHHs
W HE 3a4€PKHYTHI.

N (MWJIN)
B pemnenun mMeeTcs HETOYHOCTh B yKa3aHWU HAa OTHO M3 (PU3UUECKHX
SIBTICHUH, CBOICTB, ONpeeNieHnH, 3aKOHOB ((popMyI), HEOOXOTUMBIX IS
MIOJTHOTO BEPHOTO OOBSICHEHUS

IIpencraBineHo pelleHUE, COOTBETCTBYIOLIEE OAHOMY U3 CIECHYHOLIMX
CJIy4aesB.
JlaH npaBWIBHBIN OTBET Ha BONPOC 3a/laHMs, M NMPUBEACHO OOBSICHEHHE,
HO B HEM He YKazaHbl JBa SBICHHS WIM (UINUECKUX 3aKOHA,
HEOOXOIUMBIX JUIS IOJTHOTO BEPHOTO OOBSICHEHUSI.

NN
VYkazaHel Bce HEOOXOIUMBIE Ui OOBSICHEHHS SBICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOIIUECS PpAcCyX/ICHHUs, HalpaBJICHHbIC
Ha [I0JIy4eHUe OTBETa Ha BOIIPOC 3aJaHusl, HE JOBEAEHBI 10 KOHIIA.

N
VYkazaHpl Bce HEOOXOIUMBIE Ui OOBSICHEHHS SIBICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO HUMEIOIIMECS  pacCyXIEHUs, IMPUBOJIAIINE
K OTBETY, COJIEPKAT OIIUOKH.

N
VYkazaHel He BCe HEOOXOIMMBIC sl OOBSICHEHHS SIBICHHS W 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEpHBIE PacCyX/ICHUs, HAIlpaBJICHHbIE Ha
pelleHHue 3a/1a41

Bcee ciydam perieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oama

Maxcumanvrwlii 6ain
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Ilnockast MbIMHA TUTaBaeT B BOJE, BBICTyMas Haj €€ MOBEPXHOCTHIO HAa BBICOTY
h = 0,02 m. Ompenenure maccy JbAMHBL, ecin e€ twomans S = 2500 cm>
InotHOCTH NbAa paBHa 900 kr/m>.

Bo3mo:xHOe peleHue

Taxk kak JpaMHA IIJIaBaeT, TO =
F,=mg, N f a
pBg(H_h)S = pngHS N h
rae Py — MIOTHOCTH BOMBI, I

H — Tonmuna Ib1HEI,

otkyna H = i ;
Ps =P

_ PPy Sk _1000-900-2500-107*-0,02
P —Px 1000-900

OtBeT: m =45 xr

Py — IIOTHOCTH JIKJA,
l mg

m=p,SH =45 xr.

KpuTepml OIICHUBAHHUSA BbINOJIHCHUSA 3aJaHUA banawl

IIpuBeneHo noHOE pelIeHue, BKIIOYAIOIIee CIEAYIOMINe dJeMEHTHI: 2
I) 3anricanbl  MOJIOXKEHUST  TeOpUH W (PU3HMYECKHEe  3aKOHBI,
3aKOHOMEPHOCTH, MPUMCHCHHUE KOTOPBIX HEOOXOAMMO JUIs PEIICHHS
3a[a4u BBLIOPAHHBIM CII0COO0M' (B JaHHOM CIIydae: paseHcmeo Mooynet
cunbl msiicecmu U cunvl Apxumeoa, evipajicenue 0as cunvl Apxumeda,
CB53b MACCHl Med ¢ NIOMHOCMbBIO);

II) onucanbl Bce BHOBb BBOAUMBIE B PEIIEHUH OyKBEHHbIE 00O3HAUEHUS
(u3nMUecKuX BENUYUH (3a uckmoueHuem 0003HAYeHUll KOHCAHM,
yKazauuvix 6 eapuanme KHUM, o06o03nauenuti, ucnoib3yemvix 6 yCiosuu
3a0au, U CMAHOGPMHBIX O0OO3HAYEHULl 6eIUYUH’, UCNONb3YeMbIX npU
HanucCauuu QuzuyecKux 3aKoHos),

III) nmpencraBneHs! HEOOXOAWMBIE MAaTeMaTHYECKHE IPeoOpa3oBaHUS
U pacyérhl (ITOJICTAHOBKA YHWCIOBBIX JAHHBIX B KOHEYHYIO (OpMYyIy),
IPUBOJSILME K PAaBUIBHOMY YHCIOBOMY OTBETY ([IOIYCKaeTCs peLIieHue
«TI0 YacTsIM» C MPOMEKYTOYHBIMHU BBIYHCIICHHUSMH );

IV) mpencraBieH MpaBWIBHBIA OTBET C YKa3aHHEM CIUHHIl H3MEPEHUS
HWCKOMOM BEIMYHHBI

! B kauecTBe MCXOIHBIX NPUHUMAKOTCS (OPMYIbI, yKa3aHHbIE B KOXM(UKATOPE MPOBEPSEMBIX TPeOGOBAHMI
K pe3ysibTaTaM OCBOCHHS OCHOBHOII 00pa30BaTeIbHOI MPOrpaMMBI CPETHETO OOLIETO 0Opa3oBaHHS H HIEMEHTOB
CcoJIep KaHUs JUISl TTPOBEICHUS €AMHOTO IOCYIapCTBEHHOTO 9K3aMeHa 1o ¢usuke. B ciydyae ucnonb3oBanus Gpopmyo,
He BXOMIMX B Kojgudukartop (Hampumep, npaBwia Kupxropa, MOMEHT MHEPLUHMH H T.I.), paboTa OLEHHBAETCs
BEIYIIHM SKCIIEPTOM HCXOMs M3 OCOOSHHOCTEH NpPEeUI0KEHHOrO albTePHATHBHOIO CIOCO0a PEICHUS M CXEMbI
OLICHHBAHMSI.

2 CraHzapTHBIMH CUMTAIOTCS 0003HauYeHHs (PU3NUECKHX BEJIMUMH, NPUHATHIE B KOAM(HKATOPE MPOBEPAEMBIX
TpeGoBaHMI K Pe3ylbTaTaM OCBOCHHS OCHOBHOI 0Opa3oBaTeNIbHOI MPOrpaMMbl CpeJHEro oOIero o6pasoBaHMs
¥ JIEMEHTOB COJICPIKaHMs ISl IPOBEICHNUS €IMHOTO rOCY1apCTBEHHOTO 9K3aMeHa 10 (QHU3HKE.

© 2024 denepanbHast ciryk0a 1Mo Hax30py B chepe 00pa3oBaHUs U HAYKH




JemoncTpannonHbli Bapuant EI'D 2024 r. OU3UKA, 11 kmacec. 22/36

IIpaBunbHO  3amucaHbl  Bce  HEOOXOAMMBIE TIONIOKEHHS TEOPHUH, 1
(u3uUIecKre 3aKOHBI, 3aKOHOMEPHOCTH, M MIPOBEAEHBI IpeoOpa3oBaHus,
HalnpaBJIeHHBIE Ha pPEIICHHE 3a1adl, HO MMEETCS ONUH WM HECKOIJBKO
U3 CIEAYIOIMX HEJOCTATKOB.

3anucy, cooTBETCTByomMEe IyHKTy I, mpexncraBieHbl HE B IIOJHOM
00BEME MM OTCYTCTBYIOT.

" (MJIN)
B pemennu wuMmeroTcs IMINHME 3alUCH, HE BXOZAAIIME B pEIICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpbIEé HE OTICNCHBl OT pelIeHHs
W HE 3a4EPKHYTHI.

" (MJIN)
B HE0O0XOAMMBIX MaTeMaTHYECKUX NMPEe0OPa30BAaHUSAX WIIH BEITHCICHUSIX
JONYIIEHBl OINMOKH, W (WJIM) B MaTeMaTHYECKHX IPeoOpa3oBaHUIX/
BBIYMCJICHUAX IPOIYLICHB] JJOTUYECKU BaXKHBIE IArH.

" (UJIN)
OtcyterByer myHKT [V, wiu B HEM nomymieHa ommoOKa (B TOM YHCIE
B 3allMCU €IMHUL U3MEPEHUS] BEJTUYHHBI)

Bcee cimyuau pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KPHUTEPHSIM BBICTABIICHHS OIICHOK B 1 mum 2 Gajuta

Maxcumanvuoi 6ann 2
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B crakan kamopumerpa, conepxanmid 250 T BOJBI, OMYCTHWJIM KYCOK JIbJa
Maccor 140 1, umeBmero Ttemmeparypy 0 °C. ITlociae TOro kak HacCTYIWIO
TEIJIOBOE PaBHOBECHE, BECh JIEN pacTasul, U TeMIlepaTypa BOJIBI CTajla paBHOU
0 °C. OnpenenuTe HAYaIBHYIO TEMIIEPATYPY BOIBL. TEMIOEMKOCTBIO KaJIOpUMETpa
U TEIIO0OMEHOM C OKPYIKarollel cpenoi mpeHeopeys.

Bo3mozxkHoe pelIeHue

1. Tax Kak MOTEpH IO YCIOBHUIO OTCYTCTBYIOT, TO BCE KOJMYECTBO TEIUIOTHI,
OTJIaHHOE BOJIOHM IMpH OXJIAXKIEHUH OT HAYaJIbHOM Temmepartypsl f1 10 £ = 0 °C,
NOUUI0 HAa IUIABJIEHHE JIbJla, MMEIOIIEro TEeMIIepaTypy IUIaBJICHHs. 3alulleM
ypaBHEHHUE TETIOBOro OanaHca:

Qm‘u - |Ql10Jl

CMigon(tt — 1) = MM,

, WA

OTKyHa f, = % +1,,
BOJL
II€ C U Mson — YHENbHAs TEIUIOEMKOCTh M Macca BOJBI COOTBETCTBEHHO,
A M Mgy — yI€NbHAS TEIUIOTA IUIABJIEHHS M Macca PacTasBILEro Jba.
2. IloncTaBUB YHCIIOBBIE 3HAYEHHUS, OIyYHM HCKOMYIO BEJTMUYMHY:

; ~3,3-10°-0,14

: +0=44 °C.
4200-0,25
Ortsert: ¢, =44 °C
Kpurepun onieHHBaHUs BbINOJHEHHS 3a1aHUs Banibl
IIprBeneHO NONHOE PElIeHHE, BKIIOYAIONIEe CIEAYIONINE IEeMEHTHL: 2

I) 3ammcansl  moNMOXKEHWS ~— Teopud M (HE3WYECKHE ~ 3aKOHHI,
3aKOHOMEPHOCTH, HPUMCHEHHE KOTOPBIX HEOOXOJMMO Ui PEIICHUS
3a/ladyd  BBIOPAHHBIM CIIOCOOOM (B JaHHOM cCiydae: ¢opmyasi Ois
KOUYeCcmea Meniomsl, 6blOeNAWe20Cs NPU OXAAHCOeHUU 8elujecmed,
0151 KOUYecmea menyiomsl, HeoOX00UM020 0 NAAGIEHUS 6elecmad,
ypasHeHue meniogo2o 6aianca);

IT) orucanbl BCe BHOBH BBOJMMBIC B PEIICHUN OYKBEHHBIC 0003HAYCHHUS
(U3UYeCKUX BENWYNH (30 UCKIIOYeHueM O00O03HAYeHUll KOHCIMAaHm,
yKasanuvlx 6  eapuanme  KUM,  o0Oo3HaueHuil,  UCnoib3yemuix
8 YCNOBUU 3a0ayu, U CIMAHOAPIMHBIX 0003HAYEHUL BETUYUH, UCNOTb3YEMbIX
npu HANUCAHUU QUIULECKUX 3AKOHOS);

IIT) nmpencraBneHsl HEoOXOAWMBIE MaTeMaTHUSCKHE IPeoOpa3oBaHUS
U pacyérhl (MOJCTAHOBKA YHCJIOBBIX JAaHHBIX B KOHEYHYIO (OpMYIy),
NPUBOJILME K IPABUIBHOMY YHCIOBOMY OTBETY (IOITyCKaeTCsl peLIeHne
«TI0 YacTsIM» C MPOMEKYTOYHBIMHU BBIYHCIICHHSMH );

IV) mpencraBneH NpaBUIBHBIN OTBET C YKa3aHHEM CIUHHUI] H3MEPEHUS
HMCKOMOM BEIMYHHBI
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IIpaBunbHO  3amucaHbl  Bce  HEOOXOAMMBIE TIONIOKEHHS TEOPHH, 1
(u3udIecKre 3aKOHBI, 3aKOHOMEPHOCTH, M IIPOBEAEHBI IPpeoOpa3oBaHus,
HalpaBJIeHHBIC Ha pPEIICHHE 3a1adl, HO MMEETCS ONMH WM HECKOIBKO
U3 CIEAYIOIMX HEJOCTaTKOB.

3anucy, cooTBeTCTByomMe IyHKTy I, mpencraBieHbl HE B IIOJHOM
00BEME MM OTCYTCTBYIOT.

" (MJIN)
B pemeHun HUMEIOTCS JIMIIHUE 3allMCH, HE BXOZAAIIME B DPELICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTJACICHBl OT PpEIICHUS
U HE 3a4€PKHYTHI.

" (1JIN)
B HE0OXOAMMBIX MaTeMaTHYECKUX NMPEe0oOPa30BaHUSIX MIIH BEIYHUCICHUSIX
JONYIIEHBl OINMOKH, W (WJIM) B MaTeMaTHYECKHX IPeoOpa3oBaHUAX/
BBIYMCJICHUAX IPOIYLICHBI JJIOTUYECKU BaXKHBIE IIATH.

" (UJ1)
OtcyterByetr myHkT [V, wnm B HEM nomymieHa ommoOKa (B TOM YHCIE
B 3aIlMCU €IMHUI U3MEPEHUS] BETUYHHBI)

Bce cimyuaun penieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KPHUTEPHSIM BBICTABIICHHS OIICHOK B 1 mum 2 Gajuta

Maxcumanvrolii Oann 2
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B nukne, nokazaHHoMm Ha pV-nuarpamme, v=4 MoJb P

Pa3peKEHHOTO Ie/ius MONyYaeT OT HarpeBatels 3p 3
KOJIWYECTBO TEIUIOTHI QHarp =120 «xJIx. Haiinure 2 /,//
Temineparypy 7> renus B COCTOSIHUY 2. a
Po 1
0 vy 4V, v

Bo3moskHOe pemienne

1. CormacHo TpaduKy IMKIa TEeIUid MONydYaeT IIOJIOKHUTEIBHOE KOJIHMYESCTBO
TEIUIOTHI OT Harpesartess Ha yuactkax 1-2 u 2-3. lpu atom mpouecc 1-2 siBnsercst
W30XOPHBIM W Ta3 paboOThl HE COBepIIaeT. B COOTBETCTBHM C MEPBBHIM HaYaIoOM
TEPMOJUHAMHUKH, (GOPMYJIOW JJIsl BHYTPEHHEH OSHEPrHM  OJHOATOMHOIO

3
UJCAIBHOIO ra3a (U =§VRT , TpaHuecKuM CIOCOOOM oOmpeneneHus PaboThI

rasa u ypaenuem Knaneiipona — Menneneesa (p¥ = vRT) noxyqnm:

QHarp =0,+0, :(Us _U1)+A23 =
3 3 1
:(E\/RT3 —EVRTIJ‘FE(Q,]JO +3p0)(4V0 _VO):

3 15 3 15
= E(p3V3 -V, ) +7p0V0 = E(lzpoVo - p0V0)+7p0V0 =24pJV,.
2. CornacHo rpaduxy uukna vRT, =2p V,, oTkyna:
2pV, QO 120-10°
T =200 _ —Mw _ =~301K.
2 VR 12vR  12-4-8,31
Otser: 7> =301 K
Kpurtepuu onieHMBaHusl BHINOJTHEHHUs 3a1aHUsI Bajuibl
[TpuBeneHO NONHOE pellieHNe, BKITIOYAIOIIEE CIICTYIONIUE JIEMEHTHI: 3

I) 3ammcanpl  TONOXKEHWS ~ TEOPUHM M (U3UYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAUMO MMl PEIIeHUs
3aJ1a4d BBIOpAaHHBIM CIIOCOOOM (B JIaHHOM CIlydae: onpeodeneHie pabomul
easa no epaguxy, ypasnenue Knaneiipona — Menoeneesa, svipadicenue
011 GHYMpeHHell 9SHepeuu OOHOAMOMHO20 UOeATbHO20 2a3d, Nepeoe
HA4ano mepmoOUHAMUKLL);

1) onmcaHbl Bce BHOBH BBOJUMBIE B PEIICHUN OYKBEHHBIC 00O3HAUCHHS
(U3NUeCKUX BEIUYUH (3@ uckmoueHuem 0603HAYeHUNl KOHCMAHM,
ykasaunwvix 6 eapuanme KUM, obosnauenuti, ucnoib3yemvix 6 yciosuu
3a0auu, U CMAHOAPMHLIX OOO3HAYEHUU GEUYUH, UCHONL3YEMbIX HpU
HANUCAHUY PUIULECKUX 3AKOHOB);

III) npencraBineHsl HEOOXOMUMBIE MaTeMaTHYECKHE IpeoOpa3oBaHUs
W pacy€rhl (IIOJCTAHOBKA YWCIOBBIX NAHHBIX B KOHEUHYIO (GOpMyIy),
MPUBOJISIINE K TIPABHIHLHOMY YHCIIOBOMY OTBETY (IIOMyCKaeTCs pelieHne
«TI0 YacTsIM» C MPOMEKYTOYHBIMHU BBIYHCICHHUSMHU );
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IV) npencraBiieH npaBUIIBHBIN OTBET C yKa3aHHEM CAMHUILL U3MEPCHUS
MCKOMOY BEITUIMHBI

IIpaBunbHO  3amucaHbBl  BCE HEOOXOAMMBIE TOJOXKEHHS  TEOpPHH,
(u3udyecKkne 3aKOHBI, 3aKOHOMEPHOCTH, M IIPOBEJACHBI HEOOXOJMMBIC
mpeoOpa3oBaHus, HO HMMEETCS OAMH HIM HECKONBKO M3 CIIETYIOIUX
HEJIOCTaTKOB.

3anucu, cooTBeTCTBYOIME NyHKTY II, mpencraBieHbl He B IOJHOM
00BEME HIIH OTCYTCTBYIOT.

n (M)
B pemenun uMerOTCS JHIIHHE 3alKCH, HE BXOAALIME B peIIeHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpHIE HE OTHENEHB OT PEIICHUS
U HE 3a4€PKHYTHI.

n (MJIn)
B HE0oOXOAMMBIX MAaTEMaTHIECKUX MPEOOPa3OBAHMUAX WM BEIYHUCICHUSIX
JONIYIIeHBl OMMOKK, ¥ (WIM) B MaTeMaTHUeCKHX IpeoOpa3oBaHUAX/
BBIYMCIICHUSX IPOITYLIEHbI JJOTHYECKU BaXKHbIE IIary.

n (UJIN)
OtcyterByer myHKT [V, mim B HEM gomylieHa ommOKa (B TOM 4HUCIe
B 3aIlMCH €IMHUI U3MEPEHUs] BETUUYHHBI)

IIpencraBieHsl 3amuCH, COOTBETCTBYIOIIME OJHOMY W3 CIEIYIOIINX
CITyJaeB.
IIpencTaBieHbl TONBKO TOJOXKEHHS U (OPMYIBI, BBIPAKAIOLIHE
(u3udIecKkre 3aKOHBI, IPIMEHEHHE KOTOPHIX HEOOXOAUMO M JOCTATOYHO
JUIS peIIeHUs] MaHHOHM 3ama4d, 0e3 Kakux-mmOo mpeoOpa3oBaHME ¢ HX
UCITOJIb30BaHIEM, HAIIPABJICHHBIX HA PEIICHUE 3a/1a4H.

nim
B pemennn orcyrctByer OJJHA n3 mcxomgHbIx GopMyi, HEOOXOoamMast
JUls pelleHusl JaHHOH 3ajauu (WM YTBEPXKICHHUE, JIEXKAILEe B OCHOBE
peleHus), HO NPUCYTCTBYIOT JIOTMYECKH BEpHbIE MpeoOpa3oBaHus
¢ UMeroImuMucs GopMysiaMH, HallpaBJICHHBIE HA pEelIeHNe 3a/1a9H.

nim
B OJIHOM u3 ncxoausix hopMyI1, HEOOXOAUMBIX ISl PELICHHs JaHHOM
3aJaud (WM B YTBEPXKAEHHH, JISKAIEM B OCHOBE PEILEHHs), JOMyIIeHa
ommOKa, HO MPHUCYTCTBYIOT JIOTHYECKH BEpHBIE IpeoOpa3oBaHUSL
C HMeIOMUMHUCS (OopMyIIaMH, HallpaBJICHHBIC HAa PEIICHHUE 3a/1a4l

Bce ciayuam pemreHmsi, KOTOpBIE HE COOTBETCTBYIOT BBIINICYyKa3aHHBIM
KPHUTEPHSM BBICTaBICHHS OICHOK B 1, 2, 3 Gayuta

Maxcumanvuwiit 6ann
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Mertannu4yeckuil CTep:KEHb, COTHYTBIH B BUAE

OykBbl II, 3akperuiéH B TOPU3OHTAIHLHOM ® ® ®

MOJIOKEHUH (cm. PHUCYHOK). Ha

-
MapannenbHbIe CTOPOHEI CTEPKHS OMMPAETCS ® ® ® v .
KOHIAMH IIEPHEHAUKYIAPHAS IEpPEeMBIIKa -

IPSAMOYTOJBHOTO  TOIEPEUHOI0  CEUCHHH, B
Maccoi 370 r u nnuHo# 1 M. CornpoTuBieHHe ® ® ®
nepembluku paBHo 0,025 Om. Besa cuctema
HaXOAWUTCS B OJHOPOJHOM BEPTHUKAJILHOM MarHuTHOM moje ¢ uaykuueit 0,1 Ti.
Kakyto ropu3oHTanbHyI0 CHIIy HYXKHO NPUJIOKHUTH K IMEPEMBIYKE, YTOOBI JBUTAThH
e€ ¢ MOCTOSTHHOW CKOPOCTBIO 2 M/C, ecliid KOA((UIIUEHT TPEHHSI MEXY CTEPIKHEM
u nepeMbrakoil pasen 0,2? CompoTHBIEHHEM cTepikHS mHpeHeOpeus. Cremaiite
PHCYHOK C yKa3aHUEM CHUJI, IEHCTBYIONIUX HA IEPEMBIUKY.

Bo3moskHOE pemienne

. A
®_ © . ]
F ‘A D T F F, A F Tp'__l F
Y «: | } <_<:| 1 )
7 II/IH,Z[
B -
© > © 0 X V™ey p
IMpyn nBYOXKEHWH TEPEMBIMKH B OJIHOPOJHOM MAarHUTHOM IIOJIe Ha ©€ KOHIIaX
Bo3HukaeT JJIC snekTpoMarHuTHOW wuHAyKumu: & =Bv/, tae B — Monmynb

I/IHHyKHI/II/I MarHuMTHOIO 1o, UV " l — COOTBECTCTBCHHO CKOpOCTL U JJIWHa
l'[epeMI)I‘IKI/I. COFHaCHO 3a1<0Hy OMa JUISA HOJ'IHOﬁ uenu B 3aMKHyTOM KOHType
_&_Bul
miTRTR
nepeMbldkd.  IlOoCKONBKY  CKOpOCTh HEpeMBIUKHM IocTostHHa, To OJIC
¥ MHAYKIWOHHBIM TOK Taroke OyayT mocrosHHBIMH. CorylacHo mpaBmiy Jlenma
WHIYKIIMOHHBII TOK, BOSHUKAIONINI B KOHTYpE, OyAeT HApaBJeH TaK, YTOObI IpH
JABUKCHUU HepeMbI‘-IKI/I CBOMM MAr"HuTHBIM II0JIEM HpeHHTCTBOBaTb yBeaneHmo
MArdmuTHOI'O II0OTOKa qepe3 nnomazmy, OXBa‘IeHHyIO KOHTypOM, T.C.
WHIYKIIMOHHBII TOK OyIeT HamlpaBJeH MPOTHB YacOBOIl CTpeNKH (CM. PHUCYHOK).
Bnaroz[apﬂ MOABJICHUIO HWHAYKIHOHHOIO TOKa Ha INEPEMBIYKY CO CTOPOHBI
MArduTHOI'O I10JIA Ha‘-IHéT ﬂeﬁCTBOBaTL cuiia AMnepa, Hal'[paBJ'IeHHa)I COrJ1aCHO
IPaBUILy J€BOI PyKU B IPOTHBOIIOJIOKHYIO IBUKEHUIO CTOPOHY:
B*l*v
%
Ha HepeMBI‘IKy HeﬁCTByIOT IIITh CUJI. CHUJIa TAXKECCTU mg, HOpMaJ'II)HaSI

BO3HHKACT HHZ[yKL[HOHHLIﬁ TOK: [ , T'IC R - COIIPOTHUBJICHUC

Fi=Blunl=

COCTABIIAIONIAs CHJIBI PEAKIMM ONOphl N, cuiia TpeHus Fynp cuna Ammnepa F,

U uckomas cmwia F (cM. pucyHOK). Ilepempluka IBHKETCS C TIOCTOSHHOM
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CKOPOCTBIO, TMOATOMY €€ YCKOpeHHEe paBHO Hymo. Bropoit 3akon HeroTona
B npoekiusax umeer Bua: Ox: 0 = F — Fy, — Fy; Oy:0=N—mg. Cuna tpeHus
CKOJIbXKeHUs Fiyp = WN = umg. B urore nomyyaem:

2 2
Fz(m%+pmg:%+0,2'0,37-10 = 1,54 H.
Otser: F =154 H
KpnTepnn OILICHUBAHUSA BBIINIOJHCHUSA 3aJaHUA Bbanasl
IIpUBENEHO IOIHOE PEILEHHE, BKIIIOUAKOIIEE CIEAYIOIIUE dJIEMEHTHL: 3

I) 3anucansl  monMoXKeHUsT  TeOpUM M (DU3MYECKHWEe  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHECHHE KOTOPBIX HEOOXOMMMO JUI pPEIICHHS
3a/1a4¥ BBIOpaHHBIM CIIOCOOOM (B TaHHOM citydae: gvipadicerue ona 3/[C
unOykyuu, 3akon Oma 0is nonHol yenu, gvipadcenue 015 cuivl Amnepa,
CUNIbL MPeHUs. CKONbIICEHUsl;, 6mOopoli 3akon Heiomona);

II) chenan mnpaBUIBHBIA PUCYHOK C YyKa3aHUEM CWJI, AEHCTBYIOLIUX
Ha [epPEeMBIUKY;

IIT) ommcaHbI Bce BHOBH BBOAUMEBIE B PEHICHHN OyKBEHHbBIE 0003HAUCHUS
(GM3UYeCKUX BENHYUH (3a uckmoueHuem O0003HAYEHUl KOHCIAHM,
yrazanuvix 6 eapuarwme KHUM, o603naueHuil enuyun, uUCHONb3YEMbIX
6 ycrosuu  3a0ayu, U  CMAHOAPMHBIX — 0003HAYEHUU  GenUdUH,
UCNONb3YEMbIX NPU HANUCAHUY PUIUYECKUX 3AKOHOB);

IV) mpoBeneHsl HEOOXOIMMBIE MaTeMaTHYECKHE IpeoOpa3oBaHUAL
U pacu€Thl (IMOACTAHOBKA YUCIOBBIX JAHHBIX B KOHEUHYIO (GopMyiy),
MIPUBOAAIINE K IIPABIIBHOMY YHCIOBOMY OTBETY (IOITyCKAaeTCs pelIeHHe
«TI0 YaCTSAM» € IIPOMEXKYTOYHBIMH BEIIHCIICHUSIMNA);

V) npencTtaBieH NpaBUJIbHBIA OTBET C YKAa3aHUEM EIUHUL] U3MEPEHUS
HMCKOMOM BEIMYHHBI

[MpaBwibHO 3ammcaHbl BCe HEOOXOMUMBIC TOJOXKEHHS TCOPUH, 2
(u3nyecKue 3aKOHBI, 3aKOHOMEPHOCTH, W IPOBEICHBI HEOOXOIMMbIC
npeoOpa3oBaHusi, HO MMEETCS OJWH HIM HECKOJNBKO U3 CIEIyFOIIHX
HEJIOCTAaTKOB.

3amucu, coorBercTByromue myHkram I w  III, mnpencraBneHs
HE B [TOJTHOM 00BEME HITH OTCYTCTBYIOT.

U (NJIN)
B pemieHun uMeloTCS JMIIHME 3alKCH, HE BXOAALIME B pEILICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpblE HE OTHENEHBl OT peIlIeHHS
M HE 3a4E€PKHYTHI.

" (MJIN)
B HEoOX0aMMBIX MaTeMaTHYECKUX MPEOOPa3OBaHUAX WM BBIYUCIECHHSX
JIOMYUICHBl OLIMOKH, W (MJIM) B MAaTEeMAaTHUYECKHX MPeoOpa3oBaHUAX/
BBIYUCIICHHUSAX MPOIYIIEHBI IOTHISCKN BaKHBIE IIArH.

" (NJIn)
OTtcyTcTBYeT MyHKT V, WM B HEM JomylleHa OmuOka (B TOM 4YHCIe
B 3aIMCH SIUHHI] I3MEPEHUSI BEJTHYHMHBI)
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IIpencraBiensl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIEIYHOLINX
CITy4aeB.
[IpencraBiieHbl TOJNBKO TONOXKEHHS W (OPMYJIBI, BBIpaKaroIIue
(u3HYeCKUE 3aKOHBI, IPUMECHEHHUE KOTOPBIX HEOOXOMUMO UIS PEIICHUS
JTAHHOH 3a71a4uu, 0€3 KaKux-JIM00 NMpeoOpa30BaHUi C X UCIIOJIb30BAHUEM,
HAIPaBIICHHBIX Ha PEIICHHUE 3a/Ia4H.

i
B pemenun otcyrctByer OJJHA u3 uicxomubix ¢gopmyn, HeoOXoaumas
JUI peuIeHus] AaHHOHM 3ajaur (WM yTBEp)KICHHUE, JieKalllee B OCHOBE
peleHns), HO TPUCYTCTBYIOT JIOTUYECKH BEpHBIC MpeoOpa3oBaHuUs
¢ UMeromuMucs GopMyIaMH, HalpaBJICHHBIC Ha PEIICHNE 3a1a4H.

nim
B OJIHOM u3 ncxomHbix hOpMyI, HEOOXOIUMBIX JUIS PEIIeHNs TaHHOK
3aaui (WM B YTBEPIKJICHHH, JISKAIIEM B OCHOBE PEICHHS), JOMyIIeHa
omn0Ka, HO MNPHCYTCTBYIOT JIOTMYECKH BEpHblE MpeoOpa3oBaHUs
¢ uMerImumMucs GopMyJiaMH, HallpaBJIeHHbIE HA PeIICHNE 3a/1a41

Bce cnywyanm pemeHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPHUTEPUSM BBICTABIEHHsI OLICHOK B 1, 2, 3 Gama

Maxcumanvroliii 6ain

CHapsin Maccoit 4 kr, yeTsmuii co ckopocthio 400 M/c, paspbiBaeTcsl Ha JBE
paBHbIE YacTH, OAHA M3 KOTOPBIX JIETUT B HANPABICHUM [BIKEHHUS CHapsaa,
apyras — B IPOTUBOIOJOXHYK CTOpPOHY. B MOMEHT pa3peiBa cymMMapHas
KUHETHYECKasi 3HEprus OCKOJIKOB yBenunuuBaercs Ha 0,5 M. Haiinute ckopocth
OCKOJIKA, JIETSINEro IO HAampaBIEHUIO MABWXKEHUS cHapsiaa. ConpoTHBIEHHEM
BO3/yXa mpeHeOpeds. OfocHyiime npUMeHUMOCHb 3AKOHO8, UCNOIb3YEMBIX 015

peutenus 3aoauu.
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Bo3mozxkHoe pPelICHuEe

O0ocHoBaHNe

1. BBeném mHepUuanbHyI0 CUCTEMY OTCUY€Ta, CBSI3aHHYIO C 3eMIJEH, M HarpaBUM
ocb Ox cuUCTeMBl KOOpIOMHAT B HAIpaBIE€HHMM HAyaJbHONW CKOPOCTU JABHIKEHUS
CHapsiza.

2.1lpn omnmcaHuM JBWXKEHUS CHapsia M OCKOJKOB HCIOJBb3YyeM MOJETb
MaTepUaAIbHON TOUKH.

3. st onmmcaHusl pa3pblBa CHapsa HCIOJIb30BAaH 3aKOH COXPAHEHHS HMITYJIbCa
cucremsl Tell. OH BBIIOJIHSETCS B WHEPIHUAIBHOW CUCTEME OTCUETa, eClid CyMMa
BHEIIHMX  CWJI, TPUJIOXKEHHBIX K TellaM  CHCTEMbl, paBHa  HYJIO.
B nmanHOM ciyuyae u3-3a OTCYTCTBHSI CONPOTHBICHHS BO3IyXa BHEIIHEH cHIoN

SBJIIETCS] TOJBKO CHUJIA TSDKECTH mg , KOTopas He paBHa Hymo. Ho atum MoxHO

mpeHedpeys, cunTas BpeMs pa3pblBa CHapsma MajbIM. 3a Majoe BpeMs pa3phiBa
HMITyJIbC ~ K@XIOTO W3 OCKOJIKOB MEHSETCS Ha KOHCYHYI0 BEIHUYHHY
3a cuérT OONBHIIMX BHYTPEHHHMX CHJ, pa3pbIBAIOIIUX CHApsg IpU B3PBIBE.
Mo cpaBHeHHIO ¢ OTUMH OONBIIMMH CHIAaMH KOHEYHAas CHJIA TSKECTH
MIpeHeOPEeKNMO Mana.

4. Tax kak BpeMs pa3pblBa CHapsga CUHTAEM MaJbIM, TO MOXXHO IIpeHeOpedb
1 U3MEHEHHeM MOTEHI[HANbHON SHEPTUH CHAPsJa U €r0 OCKOJIKOB B IOJIE TAXKECTU
B IIpOIIeCCe Pa3phIBa.

Pemenue

1. 3anumem 17 CHapsAa 3aKOH COXPaHEHHs UMITyJbca B MPOEKIusX Ha ock Ox
U 3aKOH COXPAHEHUsI PHEPTUH IS CHApsIa:

2m- vy =mv; —muy,; e
ve mvl  mo;

om Ly AE=—L 4 72 2

me—-+ >t 2

e
2m — Macca cHapsiia 10 B3pbIBa;
v, — MOJlyJlb CKOPOCTH CHaps/ia 10 B3pbIBa;

U, — MOJLyJIb CKOPOCTH OCKOJIKA, JIETALIETO BIEPEN;
U, — MOJZYJIb CKOPOCTH OCKOJIKA, JIETAIIETO Ha3a/l.

2. BelpazuMm 0 U3 NEPBOTrO YPaBHEHUA: U2 = U1 — 21y — U IOACTaBUM BO BTOPOE

2 2 _AE
ypasuenue. [lomyunm: v; —20,0, + v — o 0.

3.1 i _y + |AE 6
. I3 1Byx KopHeii 9TOro KBagpaTHOro ypaBHeHus (U, )1,2 =0, |~ BuiCHpacu

OONBIIMIA, YTO COOTBETCTBYET YCIOBHUIO 3aJaUH: V) > V.

4. Orcroma cnemyer: v, =, + /£ =400+

Otset: v1 =900 Mm/c

0,5-10°

=900 m/c.
2 M/C
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KpnTepnn OIICHUBAHUSA BbINOJHCHHUSA 3aJaHUA ‘ banaebl

Kpumepuii 1

BepHo  o0ocHOBaHa  BO3MOXHOCTb  MCIIOJBb30BAaHMSI  3aKOHOB
(3axoHOMepHOCTeil). B manHOM ciyuae: guibop UCO, mamepuansvuas
MOYKA, YCAOBUS NPUMEHEHUSI 3AKOHA COXPAHEHUS UMNYIbCA U 3AKOHA
coxXpanerus snepeull

B 000cHOBaHMH OTCYTCTBYET OJIMH YT HECKOJIBKO M3 AJIEMEHTOB.
NN

B 060ocHOBaHMY oMyIIeHA OLTHOKA.
nIn

OOO0CHOBaHHE OTCYTCTBYET

Kpumepuii 2

I) 3amucanbl  TOJOXKEHHS  TEOpUM W (QU3MYECKHUE  3aKOHBI,
3aKOHOMEPHOCTH, IOPUMEHEHHE KOTOPBIX HEOOXOIUMO sl PeleHus
3a7a49M BEIOPaHHBIM CIIOCOOOM (B TaHHOM CIIyYae: 3aKOH COXPAHEHUs
UMNYIbCA, 3AKOH COXPAHEHUS IHEPULL);

II) onucaHbl Bce BHOBb BBOJMMBIE B PEIIEHNH OYKBEHHbIE 0003HAUEHUS
(M3UYECKUX BEIHYHMH (30 UCKIIOYeHUeM O0003HAYeHUll KOHCMAHM,
yrazanuvix 6 sapuanme KUM, 0b03nauenutl geiuyun, uCnoib3yembix
6 yCcro8uu  3a0aqyu, U  CMAHOAPMHBLIX — 00O3HAYEHUN  GEeAUUUH,
UCNONB3YeMbIX NPU HANUCAHUYU PUIUYECKUX 3AKOHOB),

III) mpencraBieHEl HEOOXOMUMBIE MaTeMaTHYECKHE IpeoOpa3oBaHMs
U pacuéThl (IIOCTAHOBKA YHCIIOBBIX JAaHHBIX B KOHCUHYIO (OPMYIY),
NPUBOJAIIME K TIPAaBIWIBHOMY YHCIOBOMY OTBETY (JOITycKaercs
pellIeHne «TI0 YaCTIMY C IPOMEKYTOYHBIMH BBIYHCIICHUSIMA);

IV) npencrasieH NpaBWIBHBIA OTBET ¢ YKa3aHUEM €IMHUI] U3MEPEHUS
(bu3HYeCKOl BENUYHHBI

HpaBI/IJ'[LHO 3allMCaHbl BCC H606XOI[I/IMI)I€ MOJIOKEHUA  TCOpUH,
(I)I/I3I/I‘{CCI(I/IC 3aKOHBbI, 3aKOHOMCPHOCTHU, U ITPOBCACHBI H606X0,Z[I/IMLIC
Hp806pa3OBaHI/I}I, HO HMECTCA OAUH HJIN HECKOJBKO U3 CICAYIOMINX
HCIOCTATKOB.

3amnucy, COOTBETCTBYIOIIUE MyHKTY II, mpeacTaBieHbl HE B IIOJIHOM
00BEME U OTCYTCTBYIOT.

n (UJIN)
B peuieHHM UMEIOTCS JIHMIIHUE 3alMCH, HE BXOMSIIUEC B pELICHHE
(BO3MOXKHO, HEBEpHbBIC), KOTOPbIE HE OTACICHBI OT PCLICHUS H HE
3a4€PKHYTBL.

u (UJI)
B HeoOXoaMMBIX  MaTeMaTHMYECKUX  NpeoOpa3oBaHUSAX  HWIIU
BBIUUCIICHUSAX JIOMYIIEHB OMUOKK, U (WIM) B MaTeMaTHYECKHX
NMpeoOpa30BaHUSAX/BEIUUCICHUSAX TPOMYIICHBl JIOTHYECKH BaKHBIE
IIary.

1 (WIN)
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OrcyrctByer nyHKT IV, wnn B HEM nomynieHa ommOKka (B TOM YHCIE
B 3aIMCH €TUHHI I3MEPEHUS] BEJTMUHHBI)

IIpencraBiensl 3amucH, COOTBETCTBYIOIIME OAHOMY M3 CIEIYHOLIMX 1
CITy4aeB.
IIpencraBieHbl TOJBKO TIONOXKEHHWS U (OPMYINBI, BBIPAKAIONIHE
(u3HYecKUe 3aKOHBI, TPUMEHEHUE KOTOPBIX HEOOXOUMO AJISI PEIICHHS
JNAHHOW  3ajmaud, 0e3  Kakux-ImOo  mpeoOpazoBaHWid ¢ HMX
KCIOJIb30BaHUEM, HAIIPABICHHBIX HA PEIICHUE 3a/1a4H.
Wi
B pemenun otcyrctByer OJJHA u3 ucxomubix Gopmyin, HeoOXxonumas
JUISL pelIeHus] JaHHOW 3afayd (WM yTBEp)KAEHHE, Jie)Kallee B OCHOBE
pemieHus), HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIC MPeoOpa3oBaHUA
¢ uMeromuMucs GopMyIaMH, HallpaBJICHHBIC Ha PEIICHUE 3a/1a4H.
Wi
B OJIHOM wu3 wucxomHbix (OPMYJ, HEOOXOMMMBIX IS DEIICHHS
JAaHHOM 3a/auu (WU B YTBEPXKICHUH, JIEXKAIEM B OCHOBE PELICHUS),
JOIylieHa  OIIMOKa, HO  NPUCYTCTBYIOT  JIOTHYECKH  BEpHBIE
npeoOpa3oBaHusi € UMEIOMIUMHUCS  (QopMylaMu,  HampaBJeHHBIS
HAa pellCHHE 3a/1a4U

Bce ciyuan pelieHusi, KOTOpble HE COOTBETCTBYIOT BbILICYKa3aHHBIM 0
KPHUTEPHSIM BBICTaBICHHS OICHOK B 1, 2, 3 Gayuta

Maxkcumanvuuiii 6ain 4

niin
Ha ropus3oHTanbHOM CTOJE€ HaXOIUTCS o
Opycox Maccol M =1Kr, COeaUHEHHBI v A
HEBECOMOU HEPaCTsHKUMOM HUTHIO,
TIEPEeKUHYTONW uepe3 TaJKUuid HEBECOMBIH
Oomok, ¢ Tpysom Maccoir m=500r. I
Ha Opycok jgeiictByer cumma  F,

HampaBleHHas nox  ymiom o= 30°
K TOopm30HTY (CM. pHCyHOK), F=9H.

B MOMeHT Hauyama JBIXKEHHS TPY3
HaxoauTca Ha paccrossHuM L =32 cMm ot kpas crona. Kakyro ckopocts V Oyzaer
UMETb TPy3 B TOT MOMEHT, KOrJa OH MOJHHMETCS IO Kpas CToJla, eClu
kodpduimeHT TpeHus Mexnay Opyckom wu cromom W= 0,3? Cphenaiite
CXeMaTHIEeCKHH PHCYHOK C yKa3aHWEM CHJ, JEHCTBYIOIIMX Ha OpPYCOK W TpYs3.
Obocnyiime npumenumocms 3aKOH06, UCHOIb3YeMbIX /1 PEUICHUA 3A0aUU.
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Bo3mozkHoe pelICHue

O0ocHOBaHME
1. 3amauy Oynem pemarhb VA
B WHEPLUAIBHON CHCTEME OTCUETa,

cBf3aHHOH co  cromom. Ilpm -
HAXOXXIECHHH YCKOPEHHH Tel OymeMm 0 -—
MIPUMEHATh BTOPOHl 3akoH HproTOHA, =
c(hopMyITUpPOBaHHBIN JUTSE - Fyp

MATEPHAIBHBIX TOYEK, IOCKONbKY L1
Tema  JBIDKYTCS  ITOCTYIATEIBHO.
Tpenuem B ocu Onoka W O BO3AYX =
npeHeOpexém; 0ok OyaeM CUMTaTh
HEBECOMBIM.

Ha prcyHKe moka3aHbI CHIIBI, ACHCTBYIOIINE Ha OPYCOK U TPy3.

2. Tak Kak HUTh HEPACTSDKUMA, YCKOPEHUsI OpyCKa U Ipy3a paBHBI 110 MOIYJIIO:
d@,|=a,|=a. (1)
3. Tak kaxk OJOK M HUTh HEBECOMBI M TPEHHs B OJOKE HET, TO CHJIBI HATSHKEHUS
HUTH, ISHCTBYIONINE HA TPY3 U OPYCOK, OMMHAKOBBI TI0 MOJIYJTIO:

IT =T, =T . )
Pemenue

1. 3anumem Bropoi 3akoH HeroToHa B mpoekiusx Ha ocu Ox u Oy BBIOpaHHOM
CUCTeMBbI KoopAuHaT. YuuteiBas (1) u (2), momydum:

Fcoso—T-F,,=Ma,

N+Fsino=Mg,

T-mg=ma.

Cuna Tpenus, AeiicTByomas Ha 6pycok, F, =[N .

Pemas mony4yeHHyto cucteMy ypaBHEHU, HAaAEM YCKOPEHHUE Tel:
g F(coso+usina) —mg — Mg
M+m ’

2

2. Tak kak HayaIpHas CKOPOCTH Ipy3a Obla paBHA HYIIO, L = Evl
a

3. OKOHYATEIBHO MOTYUHM:

Vzmz\/ZL(F(COS(X+MSin0()—mg_Mng _
M+m

:\/2.0’32.(9-(ﬁ/z+0,3~o,5)—0,5-10—0,3~1-10] ~0.7w/c.

1+0,5
Otser: V =0,7m/ ¢
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KpuTepm[ OICHUBAHHUSA BbINOJIHCHUSA 3aJaHUA

‘ bajasbt

Kpumepui 1

Bepno  o0ocHOBaHa ~ BO3MOXHOCTH  HCIIOJNB30BAHMS  3aKOHOB
(3akoHoMepHocTel). B manHOM chydae: ewibop HCO, mooenw
MamepuanbHOU MOYKY, PAGEHCMEO MOOYIel CUll HAMSANCeHUs. Humell
u MoOynell ycKoperul OpycKog

B 000CHOBaHHMHU OTCYTCTBYET OJIMH HJIM HECKOJIBKO U3 JJIEMEHTOB.
njim

B o0ocHOBaHMH JOMyIIIeHa ONMTHOKA.
500051

OG60CHOBaHHE OTCYTCTBYET

Kpumepuii 2

IIprBeneHO MOJHOE pelIeHNe, BKIFOUArolIee CISAYIONIHE SITeMEHTHL:

I) 3ammcanpl  TONOXKEHHWS ~ TEOpPUM W (HU3WYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAWMO ISl DPEIICHHS
3aJaud BBIOpaHHBIM CIIOCOOOM (B HTaHHOM CIIydae — 6mOpPOU 3aKOH
Hviomona,  ewipadicenue  Onsi  cuivl  MpeHus  CKOJbICEHUS,
KuHeMamuieckue cOOmHOWEHUS);

II) cpmenaH mnpaBWIBHBIA PUCYHOK C YKa3aHHEM CHII, JCHCTBYIOIIHUX
HAa Tena;

I1I) omrcaHbl Bce BHOBL BBOJIUMBIC B PEIICHHH OYKBEHHBIC 0003HAUCHHS
(U3MYECKUX BEIMYHH (3a UCKTIOUEeHUeM O0OO03HaAYeHUull KOHCMAHM,
yrazauuolx 6 eapuanme KHUM, obosnauenuti eenuuuH, ucnonb3yemuix
6 ycaosuu 3a0auu, U  CMAHOAPMHLIX  0OO03HAYEHUl  BeNUYUH,
UCNONB3YEeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

IV) mnpoBeneHsl HEOOXOAMMBIE MaTeMaTHYECKHE IPEOOpa3OBaHUS
1 pacdéThl (IOACTAaHOBKA YHCIIOBEIX IAHHBIX B KOHEUYHYIO (DOPMYIy),
MIPHUBOJIAIINE K MPABUIBHOMY YHCIOBOMY OTBETY (IOIyCKAETCsI PeIICHUE
«T10 YacTsM» C MPOMEXYTOUHBIMHU BBIYUCIICHUSMHU );

V) mpencraBieH MpaBWIBHBIA OTBET C yKa3aHWEM EIMHUI] H3MEPEHUS
(uzngecKor BETUUHNHBI

[IpaBuiabHO 3amcaHbl BCE HEOOXOAMMBIC TIOJNIOKEHHS  TCOPHH,
(u3ugecKkue 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEIEHBI HEO0OXOJNMBIE
npeoOpa3oBaHusl, HO HMMEETCS OJWH WM HECKOJBKO U3 CIEIYIONIHX
HEJIOCTATKOB.

3anucu, coorsercrBytomue nyHkram Il u  III, npencraBieHbl
HE B NIOJJTHOM 00BEME UIIH OTCYTCTBYIOT.

" (UJIN)
B pemeHun MMEIOTCS JIMIIHUE 3alUCH, HE BXOASIIME B PELICHUE
(BO3MOXKHO, HEBEpHbIE), KOTOpblE HE OTAEIEHbl OT PEIICHUS
U HE 3a4EPKHYTHI.

" (MJI)
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B HEOOXOIMMBIX MaTEMaTHYECKUX MPEOOPa3OBaHMAX WM BBIYMCIICHHUSX
JOMIYIICHBl OIMMOKH, ! (MJIM) B MaTEMaTHYECKHUX IPeoOpa3oBaHUIX/
BBIYHCIICHUSIX MTPOITYIICHBI JIOTHYECKH Ba)KHBIE IIIarH.

U (MJIN)
OTCyTCTBYeT MyHKT V, WIM B HEM JonylieHa onmOka (B TOM 4YHCIe
B 3aITHCH CIMHUI] I3MEPEHHUS BETHYHHbI)

IIpencraBnensl 3amuicy, COOTBETCTBYIOIIME OJHOMY U3 CIEAYIOIIUX 1
CITy4aeB.
IIpeacraBiieHbl TOJMBKO TOJIOKEHHS H  (OPMYIBI, BBIpAXKAIOIINE
(uznuecKkue 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOIUMO Ui PELICHUS
NAHHOW  3ajmaud, 0e3  Kakux-JIm0o  MpeoOpa3oBaHHil ¢ MX
UCIIOJIb30BaHUEM, HAIIPABJICHHBIX Ha PEIICHUE 3a]1a49H.

i
B pemenun orcyrcrByer OJJHA u3 ucxomHbeix Gopmys, HeoOXoaumas
JUTS pelIeHus] NAaHHOW 3aqadd (WM YTBEpXKICHHE, JIeKallee B OCHOBE
peleHns), HO TMPHUCYTCTBYIOT JIOTMYECKH BEpHBIC MPeoOpa3oBaHUs
¢ UMeroImuMHucs GopMyIaMH, HANIPABJICHHBIC HA PEIICHUE 3a1a4H.

nim
B OJTHOM u3 ucXomHBIX opMyJ1, HEOOXOMMMBIX JUTS PElICHHs JaHHOK
3amaud (WU B YTBEPKICHUH, JIEXKAIIEeM B OCHOBE PEIICHHsI), JOMYIICHA
omunOKa, HO TIPUCYTCTBYIOT JIOTMYECKH BEpHBIE IPEOOpa3OBaHUS
¢ UMerImuMucs GopMyJiaMH, HalTpaBJIeHHbIE HA peIICHHE 3a1a41

Bce cnyuan pemieHusi, KOTOpble HE COOTBETCTBYIOT BhIIIE€yKa3aHHBIM 0
KPHUTEPHSM BBICTABICHHS OICHOK B 1, 2, 3 Gamna

Maxcumanvroiil 6ain 4
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JemoncTpannonHbli Bapuant EI'D 2024 r. OU3UKA, 11 kmacec. 36/36

B cootBerctBun ¢ IlopsakoMm HpoBENEHHS TOCYAAPCTBEHHOW HTOrOBOI
aTTecTalMy Mo 00pa3oBaTeIbHBIM MpPOrpaMMaM CpEIHEro OOLIero oOpa3oBaHUs
(mpuka3z Munnpocsemernus Poccun 1 Pocoopramzopa ot 04.04.2023 Ne 233/552,
3apeructpupoan Munrocrom Poccum 15.05.2023 Ne 73314)

«81. [TpoBepka SK3aMEHALIMOHHBIX pa0OT BKJIFOYAET B ceOsl:

1) mpoBepky U OICHMBAHHE NPEAMCTHBIMH KOMHCCHSIMH OTBETOB Ha
3aganus KM nis nposenenus EI'D ¢ pa3BEpHYTHIM OTBETOM <...>, B TOM YHUCIIE
YCTHBIX ~ OTBETOB, B COOTBETCTBHM C KPHTCPHSMH  OLCHUBAHUS IO
COOTBETCTBYIOILIEMY Y4eOHOMY NpeAMeTy, pa3paboTKa KOTOPBIX OpPraHU3yeTCst
Pocob6pragzopom’ <...>

ITo pe3ynpraTam NepBoif U BTOPOH MPOBEPOK IKCIEPTHI HE3ABUCHMO JIPYT OT
Jpyra BBICTaBJIIIOT MEpBUYHBIE OaJlIbl 32 KaKAblil oTBeT Ha 3amanus KM mis
nposenenus EI'D ¢ pa3BépHyThIM OTBETOM <...>

B choydae CymecTBEHHOTO pacXoKOEHWsS B IIEPBHYHBIX  OajUiax,
BEICTABJICHHBIX  JBYMS  OKCHEpPTaMM, Ha3Ha4daeTcs  TPEThs  IIPOBEpKa.
CymiecTBeHHOE pacXOXkIeHWE B MEPBUYHBIX OajylaX OIpPEeIeNieHO B KPUTEPHAX
OLICHUBAHUS II0 COOTBETCTBYIOUIEMY Y4eOHOMY MpeaMeTy, pa3paboTka KOTOPBIX
opranusyercst PocobpHaa3opoM.

DKcIepTy, OCyLIECTBIAIOUIEMY TPEThIO MIPOBEPKY, MPeoCTaBIseTCsd HHPOPMALUS
0 TMEepBHYHBIX OajyiaX, BBICTABICHHBIX OJKCIEPTaMH, paHee MPOBEPSBIINMHI
9K3aMEHAIIOHHYIO PaboTy».

CyIecTBEeHHBIMH CUHTAIOTCS CIIECAYIONINE PACXOMKICHHUS.

1. Pacxoxxaenue mMexny OaltaMu, BBICTABICHHBIMH JIBYMsl KCIIEPTaMH
3a BBIIOJIHEHHE T000ro M3 3agaHuil 21-25 u 3a BBINONHEHHWE 3ajaHust 26 110
kputeputo K2, B 2 nnm Gonee Gamra. B aToM ciydae TpeTwil dKCrepT MpoBepsieT
TOJBKO TE€ OTBETHl Ha 3aJaHus, KOTOpble BBHI3BAJIM CTOJb CYILIECTBEHHOE
pacxoxxaeHue.

2. PacxoxneHne B pe3ynbTaTax OIEHHBAHMS ABYMs SKCHEpPTaMH OTBETa
Ha OJHO M3 3ajaHuil 21-26 3aximodaeTcsd B TOM, YTO OJMH SKCIEPT yKas3ald Ha
OTCYTCTBME OTBETa Ha 331aHUE, a IPYroi BHICTABUJI 32 BBHIIIOJIHEHHE 3TOTO 33aHUs
HeHyneBoi Oamwi. B aToMm ciydae TpeTHii SKcnepT MpoBepsieT TOJIBKO OTBETHI Ha
3a7aHug, KOTOpBIE OBUTH OICHEHBI CO CTONH CYIIECTBEHHBIM PacXOXKICHHEM.
Curyanuu, B KOTOPBIX OJMH OKCIIEPT YyKa3al Ha OTCYTCTBHE OTBETa
B DK3aMCHAIIMOHHOW paboTe, a BTOPOH 3KCHEepPT BBICTABWIJI HYJICBOH Oaiun 3a
BEIIIOJTHCHWE ATOTO 3afaHWs, HE SBISIOTCS CHTYalUsMH CyIIEeCTBEHHOTO
PacXoXXAEHHS B OLICHUBAHUH.

3 Yacts 14 craten 59 ®epepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pasosanuu B Poccuiickoii
Denepanum».
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