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I'ocynapcTBeHHasi HTOrOBas aTTeCTAUS 10 00Pa30BATEIBHBIM
NporpaMMaM OCHOBHOTIO 0011ero oopazopanusi B JopmMe OCHOBHOTO
rocyapcTBeHHOro sx3amena (0OI9)

JleMOHCTPallMOHHBIN BAPHAHT
KOHTPOJIbHBIX U3MEPUTEIIbHBIX MaTEPUAJIOB
OCHOBHOT'0 rOCYJapCTBEHHOI0 3k3ameHa 2024 rona
no ®PU3UKE

HOATOTOBIEH (heTepanbHBIM TOCYTapCTBCHHBIM OFOPKETHBIM
3 HAy4YHBIM YUPEXKICHUEM .
«DEJEPAJIBHBI UHCTUTYT INEAAT'OT' MYECKUX U3MEPEHUN
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OCHOBHOJ rocy1apcTBeHHBII IK3aMeH
no ®U3NKE

IosicHeHNs1 K 1eMOHCTPAIMOHHOMY BAPHAHTY
KOHTPOJILHBIX H3MEPUTEJILHBIX MATEPHATIOB
OCHOBHOTI'0 IOCy/1apCTBEHHOTO0 3Kk3amMeHa 2024 roaa
no ®U3UKE

IIpu o3HaKOMIIEHMM C [E€MOHCTPALMOHHBIM BapuaHTtoM 2024 r. cilepyer
UMETh B BHJYy, YTO 3aJaHusl, BKIIOYEHHBIE B JI€MOHCTPALMOHHBIN BapHUaHT,
HE OTPaXKalOT BCEX OJJEMCHTOB COACPXKAHHSA, KOTOpbIe OYyAyT  MPOBEPATHCS
¢ nomoimpbto BapuantoB KM B 2024 r. IlonHbli @ nepeyeHb 3JIEMEHTOB
COJEpKaHusl, KOTOPblE MOTYT KOHTPOJIMPOBAThCA Ha dKk3aMeHe 2024 r., npuBenéH
B KOoIU(UKaTOpe MPOBEpsIeMBIX TPeOOBaHHI K pe3ylJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOH NPOrpaMMBbl OCHOBHOTO OOIIEro OOpa3OBaHUS W BIEMEHTOB
COAEPXKAHUS AJISI IPOBEACHHSI OCHOBHOTO TOCYAAPCTBEHHOI0 AK3aMeHa 110 (u3uke,
pa3MenIéHHOM Ha caiite: www.fipi.ru.

B ACEMOHCTPAIIMOHHOM BapHaHTe HPEACTABJCHbI KOHKPETHbIC IPHMEPbI
3allﬂHl/li/i, HE HcUYepnbIBaKOIue BCero MHOI'OOﬁpa'}l/ISI BO3MOKHBIX
¢GopmyIupoBOK 3aJaHUIl HA KAXKIO0N MO3HLIMU BAPUHAHTA IK3aMEHAIMOHHOM
padoTHhI.

Bce 3a/1aHHsA, HCI0JIb3yeMble HIA COCTaBJICHUA IK3aMEHAIIUOHHBIX
BAPMAHTOB, pa3MellleHbl B OTKPbITOM OaHke 3aganuii OI'D Ha caiire fipi.ru.

HaznaueHune JDEMOHCTpAIIMOHHOTO BapHaHTa 3aKJII0YaeTCs B TOM, YTOOBI
JIaTh BO3MOXKHOCTH JIIO0OMY YYaCTHHKY SK3aMEHa M IIUPOKOW OOIIECTBEHHOCTH
COCTaBUTh TPEACTABICHHE O CTPYKType Oyaylued 3K3aMeHallMOHHON paOoThl,
KomdecTBe W (Qopme 3amaHuii, 00 ypoBHe uX cioxHOCTH. [IpuBenéHHBIE
KpUTEPUHU OLICHKH BBIMIOJIHEHUS 3a/laHuil ¢ pa3BEPHYTHIM OTBETOM, BKIIIOUEHHBIC
B 3TOT BapHaHT, MO3BOJAT COCTAaBUTh NMPEJCTABICHHE O TPEOOBAHHUAX K IMOJHOTE
Y TIPaBUJIIBHOCTH 3alUCH Pa3BEPHYTOTO OTBETA.

OTH cBeleHUS MAIOT OyAyIIMM YYacTHHKAaM JK3aMEHa BO3MOXKHOCTb
BBIPa0OTaTh CTPATETHIO MOJTOTOBKH K c1ade dK3aMeHa 1o ¢usnke B 2024 r.
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JdeMoOHCTPAIMOHHBI BAPUAHT
KOHTPOJILHBIX H3MEPUTEJILHBIX MATEPHAJIOB
OCHOBHOI'0 IOCY/IapCTBEHHOr0 3k3amMeHna 2024 roga
no ®PU3UKE

HNHCcTpyKIIUS MO BHINOJHEHUIO PA00ThI

Ha BeImonmHeHue 3K3aMEHALMOHHOM paboThl No (usnke oTBOAMUTCS 3 yaca
(180 MunHyT). DK3aMeHaIIMOHHAs paboTa BKItOYAeT B ceOs 25 3a1aHui.

OtBetsl k 3amanusm 1, 2, 4, 11-14, 16, 18 u 19 3anmuceiBaioTcs B BUIE
nociezoBaTeabHOCTH Hpp. OTBETOM K 3afaHusM 3 u 15 sBisercs omHa nudpa,
KOTOpasi COOTBETCTBYET HOMEpY MpaBWiIbHOrO orBera. OTBETHI K 3aaaHusiMm 5—10
3aITUCHIBAIOTCS B BHJIE [EJIOTO YHCTIA WM KOHEYHOU NECATUIHOM Apodu ¢ yIETOM
YKa3aHHBIX B OTBeTe eAuHUIl. OTBET 3alMIINTE B MOJE OTBETA B TEKCTE PabOTHI,
a 3ateM mepeHecute B OmaHk oTBeToB No 1. EAMHUIBI M3MEpPEHHS B OTBETE
YKa3bIBaTh HE HAJIO.

K 3aganusm 17, 20-25 cnemyer pnath pas3BEpHYTBI OTBeT. 3ajaHus
BBIMONTHSIOTCS Ha OnaHke oTBeToB Ne 2. 3amumimTte cHadvana HOMEp 3aJaHus,
a 3aTeM OTBET Ha Hero. OTBeTH! 3amUChIBaliTe 4ETKO U pa3bopunBo. 3amanue 17
9KCTIIEPUMEHTAJIbHOE, W JUIA €ro BBIIOJHEHHS HEO0XOAUMO BOCIIOIB30BATHCS
71a00paTOPHEIM 000PYIOBaHUEM.

Ipu BBIYHCIICHUSX pasperaercs WCIIOJIb30BATh JIUHEHKY
1 HEMIPOTPaMMHUPYEMBIi KaJbKyISATOP.

Bce OnaHKM 3amoiHSAIOTCS SPKUMU YEPHBIMH 4YepHWIaMH. JlomyckaeTcs
WCIIOJIb30BAHUE TeNICBON MJTH KaWJUIIPHOH PYYKH.

ITpy BBHIMOMHEHWH 3aaHHI MOKHO MOJb30BATbCS UYEPHOBUKOM. 3amMCH
B YEPHOBHKE, a TAK)Ke B TeKCTe KOHTPOJbHBIX H3MEPUTEIbHBIX MAaTEPUAJIOB
He YYMTBIBAIOTCS IIPH OLIEeHMBAHUM PaloThI.

Basmel, monyueHHbic Bamu 3a BBIMOJHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
[TocrapaiiTech BBINOIHUTH KaK MOXKHO OOJIbIIE 3aJaHUi ¥ HaOpaTrh HauOoJbllee
KOJINYECTBO OAIIOB.

Ilocne 3aBepuieHuss pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3aJaHUC
B Osiankax. oTBeTOB Ne 1 1 Ne 2 Ob1 3anMicaH 10| MPaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Hwxe mnpuBeneHbl cnpaBOYHBIE AaHHBIE, KOTOPBHIE MOTYT IMOHaZoOuUThcs Bam
IIPY BBITIOJHEHUH PaOOTHI.

JecsiTHYHbIe NPUCTABKH

HanmenoBanue O6o3HayeHne MHoxuTeENns
rura r 10°
mera M 10°
KHUIIO K 10°
reKTO r 10?
CaHTH c 1072
MMUILIHA M 1073
MHKPO MK 106
HaHo H 107°
KoncTanTsi
M
YCKOpEHHUE CBOOOHOTO MaicHUsS Ha 3eMIie g=10 -
c
— 11 H- M2
rpaBUTAI[MOHHAS TOCTOSIHHAS G=6710"" ——
KT
CKOPOCTB CBETA B BAKYyyMe c=3-10% %
9JIEMEHTapHBIN 31EKTPUUYECKUH 3apsif e=1,610"" Kn
ILroTHOCTH
KT KT
OeH3uH 710 — JpeBecHuHa (CocHa) 400 —
M M
KT KT
CrupT SOOF napaduH 900 =
KT . KT
KEPOCHH 800 = e 900 =
KT . KT
MacJI0: MaIIMHHOE 900 — ANIOMUHUM 2700 —
M M
KT KT
BOJIA 1000 F Mpamop 2700 F
KI KT
MOJIOKO LIEJIEHOE 1030 — LUHK 7100 —
M M
KT KT
BOJa MOpPCKast 1030 — CTallb, JKENE30 7800 —
M M
KT KT
DJIMLEPUH 1260 = MeJib 8900 vl
KIr KT
pTYThH 13 600 — CBHUHEIL 11 350 —
M M
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Omeemom «k 3ad0anuam 1, 2, 4, 11-14, 16, 18 u 19 saenaemca
nocneoosamenvnocmy uyugp. Ilocnedosamensnocms yugp 3anucvieaiime
0e3 npobenos, 3anamelx u Opy2ux OOROJIHUMETbHBIX CUME0106. Omeemom
K 3a0anuam 3 u 15 aenaemca oona yughpa, komopas coomeemcmeyem Homepy
npaeunvnozo omeema. Omeemom k 3aoanuam 5—10 aenaemca yucno. Eounuywt
uzMepeHus 6 omeeme yKazvleamsy He Hado. Omeem 3anuuiume 6 none omeema
¢ mekcme padomui, a 3amem nepenecume ¢ b/IAHK OTBETOB Ne 1 cnpaga
om HoOMepa COOMEemcmeyluieco0 3a0aHus, HAYUHAA C NEPEOil KAemouKu.
Kaswcovii cumeon nuwiume 6 o0moenvHOU Klemouke 6 COOMEEemcmeuu
¢ npugedénunvimu 6 Onamxke ooOpazyamu. Omeemwvt Ha 3a0anus . 17,
20-25 3anuwume na bBJIAHKE OTBETOB Mo 2.
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YneabHas
temnoémkocTs Bogsl | 4200 &o retuora 2,3-10° Ax
k- C napooOpa30BaHus BOJIbI KT
.. TErmoTa
TEMI0EMKOCTh AL
2400 —— napoobpa3oBaHKs 9,0-10° Ax
cnupra kr-°C KT
cnupra
" TEIoTa
temnoémkocts npaa | 2100 &o 2,5-104 4%
kr-°C TUIABJICHMS] CBHHIIA KT
TEIUI0EMKOCTD 920 2K TEMIOTA IJIABJIEHUs 78104 Ax
AIOMMHUS xr-°C cranu ’ KT
TeroémkocTh cramu | 500 —Ibf TCIIOTa TLaBICHIA 5,9-10* A%
xr-°C 0JI0Ba KT
, ok
terwioéMrocTs nuaka | 400 ——— TemIoTa IaBjieHus nbaa | 3,310 Ax
K- C KT
TermoémkocTh menu | 400 —Ibf TeIIOTACICRRE 2,9-107 2%
xr-°C cnupra KT
) ok TEMJOTa CropaHus
TemnoédMKocTs onoBa | 230 ———— P 4,6-107 Ax
kr-°C KepocHHa KT
TEMI0EMKOCTD 130 2K TEMIOTA CrOPaHHUS 4.6.107 K
CBHHIA xr-°C GeH3nna ’ KT
TEMN0EMKOCTh 400 2K
OpoH3BI kr-°C
TemmepaTypa KuNeHus! IPH HOPMATLHOM
Temneparypa njiaBjaeHust patyp P P
aTMoc(epHOM JAaBJIeHUHN
CBHHIIA 327¢°C BOJBI 100 °C
0JI0Ba 232 °C crupTa 78 °C
b1 ¢:1 0°C
Om- MM o
YaeiasHoe dnekTpuyeckoe conporunieane, ——— (npu 20 °C)
M
cepebdpo 0,016 HUKEITUH 0,4
Melb 0,017 HUXPOM (CIIJIaB) 1,1
ANIOMUHUA 0,028 (hexpanb 1,2
Kele30 0,10

‘ Hopmaubhble ycaosust: nasienve 10° ITa, remneparypa 0 °C
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YCTaHOBHUTE COOTBETCTBHE MEXIy (GHU3MUSCKHUMU TMOHATUSAMH M NPUMEpPaMH.
K xaxmo# MO3WIHHU NEpBOTO CTONONIA MOAOEPHTE COOTBETCTBYIOMIYIO MO3UIHIO
W3 BTOPOro CTONONA W 3alNMIIATe B TaONWIly BbIOpaHHBIE IHUQPE TOX
COOTBETCTBYIOIIUMH OYKBaMH.

OUSNYECKHUE IMTOHATUA TIPUMEPBI
A) dusnueckas BennuMHa 1) Gapomerp
b) enunuia (hU3HUECKOI BETHUMHBI 2) TreKTonackalb
B) npubop ms n3mepeHus GU3NIECKON 3) HEBECOMOCTb

BEJINYUHBI 4) ynAeclbHas TEIIOTa
IJIaBJICHUS
5) XaOTHYHOCTb JBUKCHUS
MOJIEKYJI
A|B|B
OrtBeT:
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CrutomHONH KyOMK, HMEIOLMH IUIOTHOCTh pPx M JUIMHY pedpa a, OIIyCTHIN
B UWIMHAPUYECKUH COCYA C JKUIKOCTHIO, IUIOTHOCTh KOTOPOM paBHa Px
(CM. pUCYHOK).

6}1( — - h 1
Pl -|a
_ - h2

YcTaHOBUTE COOTBETCTBHE MEXAY (hopMyIaMu U GU3HUECKUMU BETHYHMHAMH.

K kaxmoil mo3uuuu mepBoro crojdia moadepuTe COOTBETCTBYIOLIYIO MO3HLIUIO
W3 BTOPOTO CTOJIONIAa W 3alWlITe B TaONMIy BbIOpaHHbIC IHOPBI MOJ
COOTBETCTBYIOIIMMH OYKBaMHU.

DOOPMVJIbL OU3NYECKUE BEJIMYMHBI
A) pxghia? 1) cuna TsKECTH, AeHCTBYIONIAs HA KyOHK
B) p«d’® 2) Macca KyOuka

3) cuia 1aBIeHMS XKMAKOCTH Ha HIKHIOKO
TpaHb KyOuka

4) cuna f1aBIeHUs XKUIKOCTU HA BEPXHIOIO
rpaHb KyOuka

OTBeT:

bBananaiiky HacTpowiu B TEIIOM MMOMEIICHHH, a 3aTeM BBIHECIH Ha YIUIY
B MOPO3HBI JICHb. 3By4aHHe Oanajgailki H3MEHIIOCh. biarojaps Kakomy
SIBJICHUIO HA0JIF0/1a710Ch U3MEHEHHE 3BYYaHUs?

1) Majas CXMMAaeMOCTb TBEPABIX TEI

2) TENIOBOE pacIIMpeHue/CKaTue TBEPABIX Tel
3) TEMIOBOE PABHOBECUE TBEPABIX TE

4) mepenada NaBICHUS TBEPIBIMU TEIAMU

OTBeT: D
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[IpounTaiiTe TEKCT M BCTaBbTE Ha MECTa IPOIYCKOB CJIOBa (CIOBOCOYETAHHMS)
U3 MPUBEIEHHOTO CITUCKA.

OnHo u3 koneH U-o0pa3HOT0 MaHOMETpa COEJHHHUIH C COCYJOM, HAIlOTHEHHBIM
ra3oM (CM. pUCYHOK). B kauecTBe KHUAKOCTH B MAHOMETPE UCIIONB3YETCS PTYTh.

CM

50 -
30

10 - ]

pmyne

cas

U-o0Opa3nblii  MaHOMETp  TO3BOJSeT  u3Meputh  (A)

B moxasaHHOM 3KcIepuMeHTe IaBieHHe rasa B cocyae (b)

aTMocgepHoro masieHus Ha (B) . IIpu 3ameHe B MaHOMETpe

pTYTH Ha BOAY PpPAa3HOCTb B YPOBHAX IKUAKOCTU B pr61<ax MaHOMETpa

@)

Cnucok cnoé u cnoeocovemanuii:

1) naBneHwe raza B cocyne

2) pa3HOCTb JaBJICHHUS raza U aTMOC(EPHOTO JTaBJICHUS
3) MeHbIIC

4) Oonbiie

5) 400 mm pT. CT.

6) 40.mM pr. cT.

7) yBENUUYUTCSE

8) ymeHbHTCS

3anumuTe B TaONIHIy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIONMH OyKBaMH.

A|B|B|T

OTBeT:
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Pa)myc OKPY’KHOCTH, 10 KOTOpOﬁ ABHIKETCA TCJIO, YBCIINYUIIN B 4 pasa, J'IPIHeﬁHyIO

CKOpOCTh TeNla YyBeNWYWiIn B + 2 paza. Bo CKombkO pa3 yMEHBIIMIOCH
LEHTPOCTPEMUTEIILHOE YCKOPEHUE Tena?

OtBert: B pas(a).

Ha pucynke nokaszan npo¢uiib BOJHBL.

¥, cM

6

ATAWAWA

0 I I I I I I -
3 9 \18 27@45@ X, cM
-6

KaxoBa myiiHa BOJIHBI?

OTBeT: CM.

CranpHas ferans npu oxnaxiaeHnu Ha 200 °C oTmaéT KOIMYECTBO TEIIOTEHL,
paBHoe 1 MJ[x. Uemy paBHa e€ macca?

OTBeT: KT.

ITo mpoBOHUKY TEUET MOCTOSHHBIH deKTprdecKkuit Tok. Ha rpaduke nzobpaxkena
3aBUCUMOCTh BEIIMUMHBI 3apsfa ¢, MPOXOJIAIIETO dYepe3 IONEPEYHOE CEeYeHHE
MPOBOJHUKA, OT BPEMCHH £,

q, Knk
9
6
—
3
—
]

0 1 2 3 4 5 ¢
YeMy paBHa cuJla 3JIEKTPUIECKOTO TOKA B IPOBOHUKE?
OtBert: A.

© 2024 denepanbHas ciryx0a 1o Ha30py B chepe 00pa3oBaHUs U HAYKH

JlemoncTpanuonHsli Bapuant OI'D 2024 r. OU3UKA, 9 kiacc.

10/32

E Ha pucyHke m300pak€H X0 Jiydya, MaJarollero Ha TOHKYIO JIMH3Y C (HOKYCHBIM
paccrosiHueM F.

2F

@

Kakas w3 nunHwmii — 1, 2, 3 unu 4 — COOTBETCTBYET XOAY MPOLIC/IICTO Yepe3 JIMH3Y

my4da?

OTBeT:

1 Ty 4
CKOIIbKO 0-4acTHIL| BOSHUKHET:B peakuuu | p+ ; Li=|?|, He?

OTBeT:
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MareMaTH4eCKHii ~ MasTHHK  COBEPLIACT  HE3aTyXalollHe TapMOHHYECKHE
KosebaHust (CM. pUCYHOK). Kak M3MeHsroTcss mosHash MeXaHHuecKas OSHEPrust
Y TIOTEHIMAIbHAS SHEPTUsl MasATHUKA TIPH IEepPeXoje U3 TOUYKH A B TOUKY b?

JInst Kakoit BETMYMHBI ONPENISITITE COOTBETCTBYIONIHMI XapaKkTep U3MCHCHHS:

1) yBenuuuBaercs

2) yMeHbIIaeTcs

3) He u3MeHsercs
3anumute B TaOMUIy BHIOpaHHBIE HUQPBI A KaXKI0H (DU3HMUECKOW BEITHMYUHBI.
Ludpsl B OTBETE MOTYT IIOBTOPSITHCSL.

Ilonnas mexaHudeckas [lotenuansHas sHEPrust
SHEprusi MasgTHUKA MasTHHKA

B mpornecce TpeHns 0. IIENK:CTEKJISHHAS TMANOYKa MPUOOpeNa MOJOKHUTEIbHBIN
3apsin. Kak mpu 3TOM M3MEHHJIOCH KOJMMYECTBO 3apsDKEHHBIX YAaCTHIl Ha MATOUYKe
1 MIEJIKE TIPH YCJIOBUH, 4TO OOMEH aTOMaMH BO BPeMsI TPSHHUS HEe MPOUCXOIHI?
Jlst Ka)kaoW BETUYHHBI OIIPEENNTE COOTBETCTBYIOIUN XapaKTep H3MEHEHHUSI:

1) yBemnumiach

2) yMEHBIIHIACH

3) He U3MEHWIach
3anumute B TAOMUIy BbIOpaHHBIC HUGPBI AN KaXKI0W (DU3MUYECKOW BEIHMYUHBI.
Ludpsr B OTBETE MOTYT MOBTOPSITHCSI.

KomnmuaecTBo 51meKTpoHOB KonuuecTBo 31€KTpOHOB
Ha IIENKe Ha MaJI0OYKe
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Ha PUCYHKE NPUBCIACHBL Fpa(i)I/IKI/I 3aBUCUMOCTH TTPOCKINU CKOpOCTGfI JABHXKCHUSA

Vx OT BPEMCHHU ¢ JJIs1 IBYX TeJI, ABMXKYIIUXCS BJOJIb OCH Ox.

M
O, < A

~ - ==

o
0 tz\ tc

W3 npuBenEHHBIX HIDKE YTBEPIKICHHH BBIOCPUTE 068a TPABUIBHBIX U 3aIUIIUTE
uX HOMepa.

1) O6a Tena ABMAKYTCS C OTIMYHBIM OT HyJIsl HOCTOSHHBIM YCKODEHHEM.

2) B MomeHT BpeMeHH 1 CKOPOCTB Tl OJJMHAKOBA.

3) K MoMeHTy BpeMeHH ¢ Tesla MPOLIH OJJMHAKOBBIE Iy TH.

4) B MOMEHT BpEMEHH [, TelNO 2 MEHSET HaNpaBICHUE [BIKCHUSA Ha
TIPOTUBOIIOJIOKHOE.

5) Ilpoexuus ax ycKOpeHHs Tena 2 MOJI0KHUTENbHA.

OrtBeT:
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B copaBouyHrke (U3MUECKHX CBOMCTB pa3IMUYHBIX MaTEpUAOB MpeCTaBIeHa
cieayromas Tabaumna.

[1n0THOCTH VY nenpHOE 3IIeKTpUYECcKOoe
B TBEPIOM coCTOsTHMH, | conpoTusieHue (npu 20 °C),
BerectBo 2

r Om - MM

CM3 M
Keneso 7,8 0,1
KoHcTaHTaH (cruiaB) 8,8 0,5
Jlarynp 8,4 0,07
HukenuH (cruiaB) 8,8 0,4
Huxpowm (cmnaB) 8,4 1,1
Cepebpo 10,5 0,016

Vicrione3ys naHHBIE TaOIHITBI, BEIOEPHUTE U3 MPEITIOKEHHOTO IIEPEIHS 064 BEPHBIX
YTBEPXKICHUS. YKaKUTE UX HOMEpa.

1) Ilpu paBHBIX pa3Mepax caMbIM JIETKHUM SBIIAETCS MPOBOTHUK U3 cepedpa.

2) Ilpm paBHEIX pa3Mepax caMoO€ MaJleHbKOE 3JIEKTPUIECKOEe COIPOTHBICHHE
HMeeT MPOBOIHUK U3 cepedpa.

3) IIpoBoaHMKM M3 JaTyHM U HUXpPOMa OJMHAKOBOIO pa3Mepa MMEIOT
OJIMHAKOBYIO Maccy, HO Pa3HOE NEKTPHUECKOE COMPOTHUBIECHHE.

4) YtoObl mpH paBHOH JAJAMHE MOPOBOJHMK M3 Kele3a MMeNI OJHMHAKOBOE
JNEKTPUYECKOE CONPOTUBICHUE C TPOBOIHUKOM W3 HUKEIHHA, OH JOIDKEH
uMeTh B 4 pa3a GONbIIYIO IIOLIA/b TTONEPEYHOr0 CEUCHHUSL.

5) Ilpu paBHOH NIOIMAAM IIONEPEYHOTO CEYCHUS IMPOBOJHHK M3 KOHCTaHTAaHA
JUIMHOH 5 M HMeEeT Takoe K€ JJIEKTPUYECKOE CONPOTHUBICHUE, KaK
1 TIPOBOJIHMK U3 HUKEHHA JUTHHON 4 M.

OrtBeT:
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3anumuTe pe3yiabTaT U3MEPEHHUsS JJICKTPHUUECKOTO HANPSHKEHHUS (CM. PHUCYHOK),
YYUTBIBASI, YTO OTPEITHOCTh U3MEPEHHS paBHA [IeHE JAEJICHHUS BOJIBTMETPA.

“\\N'\mt1|| 1114
A
B A
b
s
N

1) 24+02)B
2) (2,4+0,1)B
3) 4,4+0,1)B
4) (4,8+02)B

OTBeT: D
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B cTeknsHHYIO TpyOKY, HUDKHEE OTBEPCTHE KOTOPOW 3aKPHITO TOHKOH PE3MHOBOI
IUIEHKOM, MO O4YepeAd HAaJIMBAIOT pa3Hble OOBEMBI BOJBI (CM. PHUCYHOK).
B pesynbrare pe3anHOBOE JHO OpOrudaercs.

erog
erogq

Beibepute K3 IpeANOKEHHOTO TEpedHs oOéa  yTBEP)KIEHHSA, KOTOpbIE
COOTBETCTBYIOT pe3yJbTaTaM HpPOBEAEHHBIX SKCIIEPUMEHTANBHBIX HAOIIOJCHUM.
VkaxxuTe ux Homepa.

1) JKuaxocth OKa3bIBaeT AaBlIEHUE HA JHO COCYHa.

2) [JlaBneHme Ha JHO COCyZa, CO3/aBaeMOE XKHAKOCTBIO, 3aBHCHT OT BHAA
KHIKOCTH.

3) JlaBieHHe Ha JHO COCYZa, CO3[aBaeMOE€ JKHIKOCTBIO, HE 3aBHCHT OT (hOPMEI
cocya.

4) JaBneHue Ha JHO COCYAA, CO31aBAEMOE >KHIKOCTBIO, 3aBUCHT OT BBICOTBI
CT0JI0a )KUIKOCTH.

5) JlaBneHue BHYTpPU KUAKOCTH Ha OJHOM U TOM K€ yPOBHE OJHUHAKOBO 110 BCEM
HAIPaBIICHUAM.

OTBeT:
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Jlna omeema na 3ad0anue 17 ucnonwvsyiime b/IAHK OTBETOB N 2. 3anuwmume
CcHauana Homep 3a0AHUA, A 3ameM OMEem K HeMm).

Hcrone3yss HMCTOYHHMK TOKAa, BONBTMETP, aMIepMeTp, KIO4Y, PeocTaT,
COCIMHHUTENBHBIC TIPOBOJAa M pe3UcTop, OOO3HaueHHBIM R2, cobepute
HKCIEPUMEHTAIBHYIO YCTAaHOBKY JUIS ONPENeNCHHS paOOThI 3JIEKTPHIECKOTO TOKA
Ha pesuctope R2. [Ipu momoinu peocrara ycTaHOBUTE B lienu cuity Toka 0,5 A.
Omnpenenure padOTy AIEKTPHUECKOTO TOKA 32 8 MHH. AOCONIIOTHAS MOTPENIHOCTh
M3MepeHust Cuibl Toka paBHa +0,02 A, aOCONIOTHAs IIOTPEUIHOCTH HM3MCPEHHS
HanpspkeHust pasHa +0,2 B.

B Onanke orBeToB Ne 2:

1) HapHCyHTE DIEKTPUIECKYIO CXEMY SKCIIEPUMEHTA;

2) 3anumure GopMyIy A pacdéra paboThl AIEKTPUIECKOTO TOKA;

3) yKakuTe pe3yJbTaThl H3MEpPEeHHs HANpsHKEHHS W CWIBI TOKAa C  Y4YETOM
a0COIIOTHBIX MOTPEIIHOCTEH N3MEPEHHH;

4) 3anmuImmTe 3HaUYeHUEe pabOoThI AIEKTPUIECKOTO TOKA.

Y CTaHOBHUTE COOTBETCTBHE MEXIY TEXHUYECKHMH YCTPOHCTBAMHU M (DHU3HUYCCKUMHU
3aKOHOMEPHOCTSMH, JIXKAIMMH B OCHOBE IIPUHIIMIIA UX ACHCTBUSL.

K xaxmo# MO3WIHHU NEPBOTO CTONONA MOAOEPHUTE COOTBETCTBYIONIYIO MO3UIHIO
W3 BTOPOTO CTONONA M 3alNMIIATe B TaONWIly BHIOpaHHBIE IWQPE TTOX
COOTBETCTBYIOIIUMH OyKBaAMH.

TEXHUYECKHUE YCTPOUCTBA OU3SNYECKUE
3AKOHOMEPHOCTU
A) U-00pa3Hblii MaHOMETp 1) 3aBUCHMMOCTb TMAPOCTATHYECKOTO
B) pr)KI/IHHin/'I JAMHAMOMETP JIaBJICHUS OT BBICOTHI CTOJI0a
KHUKOCTH

2) ycioBHe paBHOBECHS pbluara

3) 3aBHCHMOCTH CHJIBI yIIPYyTOCTH
OT cTeneHH Jedopmaryu Tena

4) u3MEHEeHHe aTMOC(HEpPHOTO
JIABJICHUS TIPH TTOJBEME B TOPBI

OrtBeT:
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Ilpouumaiime mexcm u évinonume 3adanusn 19 u 20.

OnbiThl [ITONIEMES TIO NPEeJIOMJICHUIO CBE€TA

OnTruka — oHa M3 JAPEBHEHIINX HayK, TECHO CBS3aHHAs C MOTPEOHOCTIMH
MPaKTUKH Ha BCEX JTalax CBOETO pa3BUTHUS. [IpAMONMHEHHOCTh pacIPOCTPaHEHUS
cBeTa OblTa W3BeCTHAa HapomamM MecomoTamMuu 3a 5 ThIC. JIeT JIO H.D.
U Mcnosb30Banack B JlpeBHeM Erunte mpu cTpouTeabHBIX paboTax.

JIBa 3akOoHa TreOMETPUYECKOH ONTUKH — 3aKOH MPSMOJHHEHNHOTO
pacrpocTpaHeHHs CBETa M 3aKOH OTPa)KEHUsI CBeTa — OBUIN ONMCAHbI 3HAMEHUTHIM
rpedeckuM yuéHbiM EBkimmom, skuBmmMm B III B. mo H.3. C nomomplo 3THX
3aKOHOB EBKINA OOBSICHUI LENBIA PsiJl HAOIIOAEMBIX SBJICHUN, U B YACTHOCTH,
SIBIICHHH OTPaXCHUSI CBeTa OT IUIOCKMX U Jaxe chepuiuecknx 3epKall.
VY4eHble IPEeBHOCTH MMEJH TAKXKE IMPEJCTABICHUE O MPEIOMICHUH CBETa U JaKe
MBITAJINCh YCTAHOBUTH 3aKOH MPEIOMIICHUSI.

I'pevecknii actponom Kmapnuit Iltonemeii (okojo. 130 r. H.3.) — aBTOp
3aMeuYaTeIbHOM KHUTM, KOTOpas B TedeHHe Iouru 15 crojeruil ciyxkuina
OCHOBHBIM YYEOHHKOM TIO aCTPOHOMHH, co3man ~em€ KHUry «OnTukay,
B KOTOpOH oOmMcal, B YacCTHOCTH, SBJICHUE IpenomieHus cBera. C sBICHHEM
npenomieHus ceera [Itonemeit ctonknyncs, Habmonas 383161, OH 3aMeTHII, YTO
JIy4 CBeTa, Mepexo/is U3 OAHOM cpedbl B APYTYyIo, «iIoMaeTcs». [loaTomy 3BE3MHBIN
Jyd, TIPOXOJIsl Yepe3 3eMHYI0 atMochepy, Z0XOIUT J0 MOBEPXHOCTH 3eMITH HE TIO
MpsIMOM, a MO KPUBOH JIMHUM, TO eCTh HaOmromaercs pedpaxuus. VckpusieHue
X0/1a JIy4ya MPOUCXOIMT U3-3a TOTO, YTO. INIOTHOCTh BO3/lyXa MEHSETCS C BBICOTOM.

UroObl W3y4YHTH 3aKOH TpernomiieHus, lltomemed mpoBEN cliiexyromuii
skcriepuMeHT. OH B3sT KPYT' M, YKPEITWII HA €ro OCH JIMHEWKH /1 1 [; Tak, 4TOOBI OHU
MOTJIM CBOOOHO BpalIaThCs BOKPYT HeE (CM. pUCYHOK).

[Tronemeit morpyxan 3TOT Kpyr B BOAy 10 nuamerpa AB W, moBopaduBas
HIDKHIOIO JINHEWKY, TOOUBAJICS TOTO, YTOOBI TMHEHKH JIeKaNU IJIs Ta3a Ha OJHOMH
TIPSIMOIA (eCJTM CMOTPETh BJIOJIb BepXHEH uHelKH). [Tocie 3TOoro oH BEIHUMAI KPyT
W3 BOJIBI M CPaBHUBAJ YIJIbI MaJCHUs o U mpenomiicHus . OH U3Mepsul yIibl
¢ ToyHoCThIO 110 0,5°. Yucna, nonydyennsie [ITonemeem, npecTaBieHbl B TA0HUIIE.
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Ne onbiTa 1 2 3 4 5 6 7 8

YroJa nagenus o, rpau. 10 20 30 40 50 60 70 80

Yroa npesomiienus f,

8 |155]225| 28 35 140,5| 45 50
rpaa.

OkcnepumeHT Iltonemes ObUT  IOCTaBlI€H MPaBUIbHO, YUYEHBIM MOIYYMI
JIOCTATOYHO XOPOUIME YUCICHHBIE 3HAYCHHUS JUIA YIJIOB NAJEHHs U MIPEIOMIICHUS,
OJIHAKO 3aKOHA OH YCTaHOBUTb HE CyMeIlL.

BeiOepuTe 06a BEPHBIX YTBEPIKACHHUS, KOTOPHIE COOTBETCTBYIOT COJCPIKaHHIO
TeKCTa. 3alHIINTE B OTBET HX HOMEPA.

1) Cormacno onbitam IlTonemes c yBenudeHHMEM yIlla TaAeHHS JHHEHHO
YBEJIMYUBAETCS YTOJl IPEJOMIICHHS.

2) Bce 3akoHBI reoMeTpHYECKON ONTHKHU ObLIM OTKPHITH B 111 B. 10 H.3.

3) IlTomemel ycTaHOBUII, YTO NPH IIEPEXOJIE JIyda CBETA U3 BO3TyXa B BOJY IOl
NIPEIOMIICHHS] MEHBIIIE yTJIa MaJCHHU.

4) Ilon pedpakiueil B TeKcTe IOHMMAETCS ABJICHHE W3MEHEHMS HAIpaBICHUS
PacIpOCTpaHEHHUs CBETOBOTO JIyda M3-3a MIPEIIOMIICHHS B aTMOC(hepe 3eMIIH.

5) Pedpakius nposBsiseTcs B OrMOAHHM CBETOBBIM JIydOM HPENATCTBUH U, TEM
CaMbIM, B OTKJIOHEHHH OT NPSIMOJIMHEHHOrO pacIpOCTPaHEHUS.

OTBeT:
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Mna omeemos na 3adanus 20-25 ucnonvsyiime B/JIAHK OTBETOB Ne 2.
3anuwume cnauana nomep 3aoanus (20, 21 u m.o.), a 3amem omeem Ha He20.
IHonnwvtiit omeem na 3adanua 20, 21 u 22 donxcen cooeprcamp He MOIbKO
omeem Ha 6ONPOC, HO U €20 PA3EEPHYMOE, 102ZUYECKU C6A3AHHOE 000CHO8AHUe.

B crokoiiHo#t armMocdepe HaONIOAAIOT TOJOXKEHHE 3BE3J, HE HAXOMSALIUXCS
Ha TEPIEeHAMKYIApPEe K IMOBEPXHOCTH 3eMJIH B TOUke A, Te pacrojaraercs
Habmromarenab. Ha pHCyHKE CXEMaTHYHO ITOKa3aHbl WCTHHHOE U BHIAMOE
MoJIO’KeHUsT i ofHod w3 3B&3n. Kakoe mnonoxkenue (S1 wiu S2) MoOxer
COOTBETCTBOBATh MCTHHHOMY TIOJIOKEHUIO 3BE3/Ibl, a Kakoe — BUANMOMY? OTBeT
MOSICHUTE.

’,# S
== = (" S
r"-_'-'-'_'-'—'_ T - "
S [ 5
= --h_-l' I-\
T £ . \
e N \
™ . N\ TopmoHT

CpaBHUTE BEIMYHMHY BBITAJIKHUBAIONICH CHUJIbI, ACHCTBYIOIIEH Ha KYCOK JepeBa
obpémMoM 100 cm? M Ha KyCOK JKelmesa Takoro ke OOhEMA MPU HX TIONHOM
HOTPY>KEHUU B Boay. PaccMoTpuTe cityyaid, Korna HY XKeJe30, HU AEPEBO He JIeKaT
Ha JHE.

Terutee unu xonoaHee Bo3ayxa KaxkeTcss Bam Boja B 03epe, KOrna, UCKylaBIINUCh
B CyXOM xapkuil 1eHb, Brl BoixoauTe u3 Boasl? OTBET MOSICHUTE.
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Mna 3a0anuii 23-25 Heobx00umo 3anucamv NONHOe peuieHue, GKloUaruiee
3anucy Kpamkozo ycnoseusa 3adauu (/amo), 3anuce Qopmyn, npumeHeHue
KOmMopblX Heo0X00umMo u O00CHMAmo4HO O1A peuwleHUs 3a0auu, a makyice
Mamemamuyueckue Npeodpa30eanus u pacuémol, NpusodAUUEe K UUCIO60MY
omeemy.

MeHsl JIEKTPUYECKOE HAIpsDKEHHE Ha  ydyacTKe LENH, COCTOSILEM M3
HUKEJMHOBOTO TIPOBOHHMKA € TUIOMIAIBIO MOMEPEYHOro cedeHust 0,2 MM?; yUEHHK
[0 TOTYYeHHBIM MJaHHBIM IIOCTPOMI TpaduK 3aBUCHUMOCTH CHIBI TOK4 OT
HanpspkeHus. YeMy paBHa JIMHA IPOBOJHUKA?

I,AISA

s

1,2 -R7L7

0,6

0 3 o9 15 U,B

[Tap wmaccoit 4 Kr, HABIWKYIIUHCSI C HEKOTOPOW CKOPOCTBIO, COYyIapsercs
C HEMOJBMXHBIM IIAPOM TaKOM K€ MAaCChl, I1OCJIe Yero Iaphbl ABMXKYTCS BMECTE.
Ornpenenure, BO CKOJIBKO pa3 H3MEHHUIIACh KHHETUYECKasi SHEPTusl CUCTEMBI IIapoOB
B Pe3yJIbTaTe COYAAPEHUsL.

. M
DNeKTpOBO3; paboTaromuii Ipu HanpsbkeHuu 3 kKB, pasBuBaeT npu ckopoctu 12 —
c

cuy 1taru 340 xH. KII/] aBurarens snextpoBo3a paBeH 85%. Uemy paBHa cuia
TOKA B OGMOTKE 3/1€KTpOABUTaTENsA?

He 3a0yobme nepenecmu 6ce omeemvt 6 Onanku omeemoe Nel u No?2
6 COOmeemcmeuu ¢ UHCIPYKYUell no 6bINOJIHEHUIO padonbl.

Ilposepvme, umobvl Kaxycovlii omeem 0Obll 3aANUCAH PAOOM C HOMEPOM
COOMEEMCMBYIou|e20 3a0anusi.
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Cucrema olleHMBAHUSI IK3aMEeHALMOHHOI padoThl 0 pu3nKe

[TpaBuibHOE BBIMIOJHEHHUE KAXI0T0 U3 3ananuii 2, 3, 5-10, 15 onenuBaercs
1 GautoMm. 3amaHue CUMTAETCS BBHINIOJIHEHHBIM BEPHO, €CIM OTBET 3allMcaH B TOH
(dbopme, KOTOpas yka3aHa B MHCTPYKIMH TIO BBITIOJHEHHIO 33JaHUsI, U MOTHOCTHIO
COBMAJAcT C 3TAJIOHOM OTBETA.

[IpaBunpHOE BBITIONIHEHHE Kaxkaoro w3 3amanmit 1, 4, 11, 12, 18
oreHUBaeTcs 2 GayutaMu. 3aJjaHue CUUTACTCS BBHITIOJHEHHBIM BEPHO, €CIIH OTBET
3anucaH B Toi (opMe, KOTOpasi yka3aHa B MHCTPYKIIMH 110 BBITIOJHEHUIO 3a1aHUS,
M MOJHOCTBHIO COBIAAACT C ATAJIOHOM OTBETA: KaXKIbI CHMBOJ B OTBETE CTOUT Ha
CBOEM MeCTe, JIMIIHHE CHMBOJIBI B OTBETE€ OTCYTCTBYIOT. BrictaBmusiercst 1 Gam,
ecii Ha 000 ONHOW IMO3WIMU OTBETa 3allMCaH He TOT CHUMBOJ, KOTOPBIH
MPEJICTAaBIIEH B 3TAJIOHE OTBETA. BO Bcex pyrux cirydasix BeicTaBisiercs () 6amos.

IIpaBunbHOE BBITIONTHEHHE KaXXOoro u3 3amanuit 13, 14; 16, 19 onenuBaercs
2 baymtamu. 3aaHUe CUATAETCS BHIMIOJHEHHBIM BEPHO, €CIIM OTBET 3allMCaH B TOM
¢dopme, KOTOpas yka3aHa B HWHCTPYKIIMH IO BBIMOJHCHUIO 3allaHHS, KaXKIbIi
CHUMBOJI TIPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JHIIHHUE CHMBOJIBI.
[Mopsimok 3amucu CHMBOJIOB B OTBETE 3HaueHHs HEe mMmeeT. BricraBmsiercs 1 Oa,
€CJIM TOJIBKO OJIH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY
WK TOJBKO OJMH CUMBOJI OTCYTCTBYET; BO BCEX IPYIHX CIy4asX BBICTaBIISIETCS
0 6amoB.

Ecnu xonmyecTBO CHMBOJIOB B OTBETE OOJIbIIE TPEOYEeMOTO, BBICTABIISETCS
0 6ayuToB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCe HEOOXOAUMBIE
CHMBOJIBL.

Howmep 3aganus IIpaBuUIbHBIH 0TBET
1 421
2 42
3 2
4 2457
5 2
6 18
7 10
8 0,75
9 2
10 2
11 31
12 12
13 24<unu>42
14 23<unu>32
15 4
16 14<unun>41
18 13
19 34<um>43
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Kpurepuu onieHMBaHuUsI BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM

Vcrone3yss HWCTOYHMK  TOKA, BONBTMETP, aMIepMeTp, KIIOY, PeocTaT,
COCIMHMTENbHbIE MPOBOAA M pe3ucrop, oOo3HaueHHbIH R2, cobepure
OKCIIEPUMEHTAIbHYIO YCTaHOBKY AJISI ONpeAeneHHs paboThl JIEKTPUYECKOTO TOKa
Ha pe3suctope R2. IIpu momommwm peocrara ycraHOBUTE B Lenu cuity Toka 0,5 A.
Omnpenenute pabOTy AIEKTPHUUECKOTO TOKA 3a 8 MHH. AOCONIOTHAS MOTPEITHOCTH
u3MepeHus: cwiibl Toka paBHa +0,02 A, aOcCoONIOTHas MOTPEHIHOCTh HM3MEPCHUs
HanpspkeHus pasHa £0,2 B.

B 6nanke orBeToB Ne 2:

1) HapHCYHTE ANEKTPUIECKYIO CXEMY IKCIIEPUMEHTA;

2) 3anummrte GOopMyITy Ul pacdéTa paboTHI ITEKTPHIECKOTO TOKA;

3) yKaXxuTe pe3yibTaThl H3MEPEHUS HANPSDKCHHS W CHJIBL. TOKAa € y4ETOM
a0COJIFOTHBIX TOTPEIIHOCTEH U3MEPEHUH;

4) 3anummTe 3HaueHne paboThI AIEKTPUIECKOTO TOKA.

XapakTepucTHKA 000py10BAHUS
Ilpn BBHIMONHEHUM 3afaHUS HCIONB3YeTCS KOMIUIEKT obopymoBanms No 3

B CIICAYIOIIEM COCTaBE.

Kommiekr Ne 3

3JIEMEHTHhI oﬁopyz[onamzm PEKOMEHAYEMBbIC XaPAKTCPUCTUKH
® HCTOYHHUK IMUTAHHUI ITOCTOSIHHOI'O BBITIPSAMHUTEIIb C BXOAHBIM HAIIPSHHPKECHUEM
TOKa 36+42 B wiun 6atapeliHbiid 6110k

1,5+7,5 B ¢ BO3MOXXHOCTBIO
PETYJIMPOBKH BBIXOAHOT'O HAIPSIXKCHUSA

® BOJIBTMETP ABYXIpEAEIbHBIN npenen uamepenus 3 B, C=0,1 B;
npenen u3mepenns 6 B, C=0,2 B

® aMmImepMeTp ABYXIpeleabHbI npenen u3mepenns 3 A, C=0,1 A;
npenen uamepenns 0,6 A, C=0,02 A

® pe3ucTop, 0003HauUTH R1 conporusnenue (4,7 = 0,5) Om

® pe3ucTop, 0003HAYNThH R2 compotuenenue (5,7 = 0,6) Om

® . pe3uctop, 0003HaYNTh R3 conpoTuBienueM (8,2 £+ 0,8) Om

° Ha60p IPOBOJIOYHBIX PE3UCTOPOB PE3UCTOPEHI o0ecrne4nBamT IpoBEACHUE

plS WCCIIEIOBAHNUS 3aBUCUMOCTH

CONMPOTHUBJICHU OT MJIMHBI, IUIOIIAAN
MONEPEYHOT0 CCUCHUA U YACIBHOI'O
CONPOTHUBJICHUA ITPOBOJHUKA

® JIaMIIOYKa HOMUHaJIbHOE HanpsbkeHue 4,8 B,
cuna Toka 0,5 A

e TIepeMeHHbIH pesrcTop (peoctat) | conporusienue 10 Om

® CcoeIUHMTENbHBIE TPoBOAa, 10 mT.

® KJIIIOY
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Brnumanue! Tlpu 3ameHe Kakoro-iimdo 31eMeHTa 000pyI0BaHUS Ha aHAJOTUYHOE
C JpYrdMH XapaKTepUCTHKaMH HEO0OXOAWMO BHECTH COOTBETCTBYIOLINE
M3MEHEHUs B 00pasel] BHITIOHEHHS 33/ TaHHsL.

O6pa3eu BO3MOKHOI'O BBIIIOJTHCHUSA

1. CxeMa 3KCTIIepUMEHTAIbHON YCTAaHOBKH:

2. A=UTIt
3. 1=(0,50 £ 0,02) A.
U=(2,8+0,2)B;

t =8 mun. = 480 c.
4. 4=0,50-2,8-480=0672 JIx.
Ykazanue sxcnepmam

YucneHHOe 3HAYCHUE NPSIMOTO HM3MEPEHUsS.. HANpPHKCHHS JOJDKHO IOMacTh
B uaTepBan U= (2,8 £0,3) B

CoaepxaHue Kputepus Bajbl

ITomHOCTEIO IPaBHIIBHOE BBITIOJTHEHNE 3aJaHNs, BKITIOYAIOIIee B ceOs: 3
1) pUCYHOK DKCIIEPUMEHTAIbHON YCTaHOBKH;

2) dopmyry ms pacuéra UCKOMOH BENMYUHEI (B JaHHOM CITydae: 0is
pabomvl  dNEKMPUYECKO20 MOKA Uepe3 HanpsadjceHue, Cury moxa
u epems);

3) mpaBUJIBHO 3alHCaHHBIE PE3YJbTATHl MPSMBIX MU3MEPEHUH C y4EToM
3aJaHHBIX a0CONIOTHBIX TIOTPENTHOCTEH M3MEepeHni (B JaHHOM CliTydae:
pe3yIbmamsl UsMeperust Cuiibl MoKa u INeKMpUIecKo20 HanpsANCeHUsL);
4) mosy4eHHOE PaBUILHOE YHCIOBOE 3HAYCHHE HCKOMOH BEIMYHHEI

3amucaHbl MPAaBMIIBHBIE PE3YNIBTATHl IPSIMBIX M3MEPEHHI, HO B OTHOM 2
13 3JIeMeHTOB oTBeTa (1, 2 wiu 4) NpUcyTCTBYeET OLIMOKa.

W
3ammcaHbl MPaBUIIBHBIC PE3YIbTAaThl NMPSIMBIX M3MEPEHUI, HO OJWH U3
s1eMeHTOB 0TBeTa (1, 2 unu 4) oTcyTCTBYET

3anucaHbl [PaBUWIbHBIE PE3yIbTaThl IPAMBIX U3MEPEHHH, HO 1
B 3JIeMEHTaxX OTBeTa 1, 2 W 4 TPHUCYTCTBYIOT ONIMOKH, WJIH 3TH
3IIEMEHTBI OTCYTCTBYIOT

Bce  cimyyam  BBINONHEHWs,  KOTOpPBHIE  HE  COOTBETCTBYIOT 0
BBIIIICYKA3aHHBIM KPUTEPUSAM BbICTaBiieHUss 1, 2 wiam 3  Oawios.
Paspoznennsie 3anmucu. OTCYTCTBHE NOMBITOK BHIMTOJHEHUS 3aJaHUS
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OnbiTel [IToNEeMest O MpesIOMIIEHUIO CBETA

Onrtuka — ofHA W3 JPEBHEHIIMX HAyK, TECHO CBS3aHHAs C IOTPEOHOCTSIMHU
IIPaKTUKHU HA BCEX dTalax CBOEro pa3BUTUSA. IIpsAMONMHEHHOCTh pacpoCTpaHEHUs
ceera Oblla M3BECTHa HapoaaM MeconotamMuu 3a S ThIC. JIeT J0 H.D.
1 HcTonb3oBanack B J[pesHeM Ernnre npu ctponTenbHBIX paboTax.

JIBa 3akOoHa TEOMETPUYECKOH ONTHKH — 3aKOH  IMPSIMOJIMHEHHOTO
pacnpocTpaHeHHs CBETa U 3aKOH OTPa)KEHUsI CBeTa — OBbLIM ONUCAHbl 3HAMEHUTHIM
rpedeckuM yuéHbiM EBkiunom, xuBmmM B III B. mo H.3. C momouipto 3THX
3ak0HOB EBKJIMA OOBSCHMI LENBIH psx HAONIOMAEMBIX SBICHUI, I B YaCTHOCTH,
SBICHHHA OTPaXCHMS CBETa OT IUIOCKMX M Jaxe COEepHIecKHx 3epKail.
YdeHble APEBHOCTU MMEIH TaKKe MPEACTaBICHHUE O MPEIOMICHUH CBETA M JaXke
MIBITATUCH YCTAHOBUTD 3aKOH HPEIIOMIICHUSI.

I'peyeckmii acrpornoM Kmasmmit Iltomemeit (okomo 130 r. H.B.) — aBTOp
3aMeyaTeNIbHOM KHUTM, KOTOpass B TedeHHe I@ouTd 15 crojeruil ciyxuina
OCHOBHBIM YY€OHMKOM IO acCTpOHOMHH, — co3fain emé kHury «Omnrtukay,
B KOTOpOH omucal, B 4acTHOCTU, sBICHUE mpejiomicHus cBera. C sBIcHUEM
npesomsieHns cBeta [Itomemeit cTonmkHycs, Habmonast 38€3a6l. OH 3aMeTHII, 4TO
JIyd CBETa, MePexo/id U3 OJHOM Cpenbl B IPYrylo, «jiomaetcs». [loaTomy 3BE3NHBII
Jy4, IPOXOs 4epe3 3eMHYI0 atMochepy, JOXOAUT A0 MOBEPXHOCTH 3eMiIH HE IO
IpsIMOH, a 10 KPHBOM JIMHHH, TO €CTh Habmromaerca pedpaxuus. MckpusieHue
X072 JIyya POUCXOIUT U3-3a TOT0, YTO INIOTHOCTh BO3/yXa MEHSETCS C BHICOTO.

Uto0bl M3yuuTh 3aKOH mpeiomiieHus;” [ITomemeil mMpoBEN  cleAyrOUIMiA
skcriepuMeHT. OH B3sUT KPYT U YKpPEeNwiI Ha OCH JIMHEWKHU /1 U /2 Tak, 4TOOBl OHU
MOTJIH CBOOOJTHO BpaIaThCs BOKPYT Heé (CM. PHCYHOK).

ITonemeil morpyxan 3TOT Kpyr B BOAy OO0 AuaMeTpa AB U, moBopauuBas
HYDKHIOIO JIMHEHKY, TOOUBAJICS TOTO, YTOOBI TMHEHKH JISKAN IS Ta3a Ha OJTHOM
MpsIMOM (eciIi CMOTPETh BIIOJIb BepxHei tuHelkn). [lociie 3Toro oH BBIHUMAI KPyT
W3 BOABI M CPaBHUBAJ YIJIBI MaJeHUs o U mpenomieHus . OH U3Mepsul yribl
¢ TouHocThIO 710 0,5°. Yucna, nonydennsie [ITonemeeM, mpeacTaBieHbl B TAOIHIIE.

Ne onbITa 1 2 3 4 5 6 7 8

Maxcumanvrolii 6ain 3

Yroa nagenus o, rpaj. 10 20 30 | 40 50 60 70 80
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OkcnepumenT [Itonemess ObLI  TOCTaBJIEH MPaBWIBHO, YYEHBIH TOTYYHIT
JIOCTaTOYHO XOPOIINE YHUCICHHbIE 3HAYCHHS Ul YIJIOB HaJCHUS U MPEeTOMIICHHUS,
OJIHAKO 3aKOHA OH YCTaHOBUTb HE CyMeIl.

B cnokoiiHOW aTMocdepe HaONIOJAIOT MOJIOKCHHUE 3BE3M, HE HAXOJIIUXCS Ha
MEPIeHANKYJSIpe K TOBEPXHOCTH 3eMiId B TO4Yke A, TIe pacroyiaraercs
HaOmogatens. Ha pucyHKe CcXeMaTH4HO TIOKa3aHbl HCTHHHOE W BHIUMOE
mosio>keHust s ofgHod w3 3B&3n. Kakoe monoxkenue (S1 mimu S2) Moxer
COOTBETCTBOBATh MCTHHHOMY ITOJIOKCHHUIO 3BE3bl, 8 Kakoe — BHIMMOMY?. OTBeT
MOSICHUTE.

',# S

= = (" S
,—-""ﬂf T G g

S [ 5
= 2 =

sl I - e
— - \-. b i
T N N A\ TOpH30HT

Oopa3zen BO3MOKHOI0 0TBETa

1. IcTHHHOMY MOJIOXKEHHUIO 3BE3/Ibl COOTBETCTBYET MOJIOKEHUE S1, BUIUMOMY — .
2. BuguMoe MOJOKEHHE CTPOUTCSA HA NPSIMOJIMHEHHOM HPOIOJDKEHHH JIy4a,
MPUXOJIAIIET0 OT 3Be3/bl B. Tna3 HaOmroxartens (S2). McThHHOE NOJI0XKEHHE
3BE3Ibl HAXOIHUTCS HIDKE. BHIUMOTO, TaK KakK JIyd, HMPOXOAS HEOJHOPOIHYIO
aTMoc(epy, MOCTOSTHHO MPEITOMITICTCS.

Ipumeuanue: ~00OCHOBaHHE SBIACTCA JOCTAaTOYHBIM, €CJIM B  OTBETC
MIPUCYTCTBYET yKa3aHUe Ha TO, KaKk (OPMHUPYETCS BUIUMOE TTOJIOKEHUE, U Ha TO,
YTO UCTHHHOE MOJIOKEHUE 3BE3/bl M3-3a MPEIOMIICHUS B aTMoc(epe HaXOAUTCs
HIDKE BHJIIMOTO TTOJI0KEHUSI

Copep:xanue KpuTepus Baxasl
[IpencraBnen mnpaBUIBHBIM OTBET HA BOMNPOC, U MPUBEICHO 2
JIOCTaTOYHOE 00OCHOBAHHE, HE COAepIKaIlee ONHO0K
[IpencraBnen npaBUIBHBIM OTBET Ha MOCTABIEHHBIM BOMPOC, HO 1

ero 0o0OCHOBaHHE HE SBIISETCS JOCTATOYHBIM, XOTSI COJICPIKUT
yKazaHue Ha (U3UYECKHE SBJICHUS (3aKOHBI), TMPHYACTHBIC
K 00CyX1aeMOMY BOIIPOCY.

i
[IpencraBieHsl  KOPPEKTHBIE  PACCYXKACHUS,  MPUBOJIAIINC
K IPaBUJILHOMY OTBETY, HO OTBET SIBHO He C(HOPMYIIHPOBaH
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IMpencraBneHsl o0mme paccyXACHUS, HE OTHOCSIIUECS K OTBETY 0
Ha [TOCTaBJICHHBIH BOIpocC.

NJIn
OTBeT Ha BONIPOC HEBEPEH HE3aBHCHMO OT TOTO, YTO PACCYKICHHS
TPaBUIBHBI, WIIH HEBEPHBI, HIIH OTCYTCTBYIOT

Maxcumanvuwlii 6ain 2

CpaBHUTE BEJIMYMHY BBHITAJIKUBAIOUICH CUJIBI, JAEMCTBYIOIIEH Ha KyCOK' JepeBa
o6néMoM 100 cM® W Ha KyCOK JKele3a TaKoTo ke 00hEMAa MpPH  MX ITOJHOM
MOTpyKEHUU B Bojly. PaccMoTpuTe ciiydaii, Korjia HH JKeJle30, HU JIepeBO He JIeKaT
Ha JIHE.

Oopa3en BO3MOKHOI0 0TBETA

1. BelTankuBaroiye Cuibl paBHBIL.

2. BelTankuBaromas cuia, JEHCTBYIOIas Ha Jo0oe Teno, Haxojsieecs
B JKHJIKOCTH, 3aBUCHT OT IUIOTHOCTH JXHIKOCTH, OOBEMa Tela W yCKOpEHHS
cobojHoro najaenus (F'=p, gVl), HO He 3aBUCHT OT IJIOTHOCTH BEILECTBA, U3

KOTOpOro H3rotoBieHo Teno. CrenoBaTefabHO, BBITAIKUBAIOLINE CHUIBI OyIyT
paBHBIMHU

Coaeprxanue KputTepus Banust
[IpencraBieH npaBUIIBHBIM OTBET HA BONPOC, M MPUBEIEHO JOCTATOUHOE 2
000CHOBaHHe, HE COCPIKAIIEE OMHOOK
[IpencrasneH npaBUIbHBIN  OTBET . Ha IOCTABJIEHHBIH BOMPOC, HO €ro 1
000CHOBaHNE HEKOPPEKTHO MJIM OTCYTCTBYET.
NI

IIpencraBieHbl KOPPEKTHBIE PACCyKACHU, IPUBOIAILUE K IPAaBUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOPMYIHPOBAH

[IpencraBieHsl obLHe paccyKAEHHs, HEe OTHOCSIIMECS K OTBETy Ha 0
MTOCTaBJIEHHBIN BOIIPOC.

nim
OTBeT Ha BONPOC HEBEPEH HE3aBUCHUMO OT TOrO, YTO PACCYKICHHUS
MIPaBWJIBHBI, MJIM HEBEPHBI, MJIH OTCYTCTBYIOT

Maxcumanvroiil 6aun 2
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Temnee unmu xonoaHee BO3yXa KaXCTCsA Bawm Bona B 03€pe, KOorga, UCKyIaBIIuCh

B CyXOfI )KapKI/Iﬁ JCHB, Bu1 BBIXOJIUTE U3 BOI[BI? OTBET MOSICHHTE.

JlemoncTpanuonHsli Bapuant OI'D 2024 r.

OU3UKA, 9 xmacc.  28/32

MeHsst 3NEKTpUUECKOe HanpsbKeHHe Ha y4JacTKe IIeMH, COCTOSIIEM U3
HUKEIMHOBOTO MPOBOJHUKA C IUIOMAIBIO TIOIEPEYHOro ceuenus 0,2 MM?, yUeHHK
[0 TIOJIyYeHHBIM JAaHHBIM MOCTPOMJI TpadUK 3aBUCUMOCTH CHIIBI TOKa OT

O0pa3sen BO3MOKHOI0 0TBETa

1. Tennee.

2. Kamm BOJIbl, ”YHTCHCUBHO HCHAPsACH C MOBEPXHOCTU MOKPOI'O TEjia, IPUBOAAT

K OXJIAKJEHUIO Tena. M3-3a 3TOro Bo3yX KakeTcs XOJIOIHEe

Copepixanne Kpurepus

Bbaaabl

IIpencrasieH npaBUIIbHBIA OTBET HA BONPOC, U MIPUBEACHO JOCTATOUHOE
000CHOBaHHE, HE COJEpIKallee ONNOOK

2

[Ipencrasien npaBUIbHBI OTBET Ha IOCTABJIEHHBIH BOMPOC, HO €TO
000CHOBaHHE HE SBISACTCS JOCTATOYHBIM, XOTS COACPIKUT YKa3zaHHe
Ha (u3nyeckue sBJICHUSA (3aKOHBI), MPUYACTHBIE K 0OCYy)KIaeMOMYy
BOIIPOCY.

50051
IpeacraBieHbl KOPPEKTHBIE pacCyKACHUS, MPUBOIAIINE K TPABHILHOMY
OTBETY, HO OTBET SIBHO HE C(HOPMYIIMPOBaH

HanpspkeHus. YeMy paBHa JIMHA IPOBOJHUKA?

I,A18

s

1,2

0,6

9 15 U,B

Bo3MoskHBI BapuaHT penieHus

IIpencraBnensl oOmue paccykIeHHs, He. OTHOCSIIUECS K OTBETY
Ha MOCTaBJICHHBIN BOIPOC.

Wi
OTBeT Ha BONPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PAaCCYKIACHHS
[IPAaBUJIbHBI, UM HEBEPHBI, WJIM OTCYTCTBYIOT

Maxcumanvuolil 6ann

aHo.
U=IR
[=06A pl
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Copep:xaHue KpuTepus

Bbanabl

IpuBeeHO MOMHOE MPAaBHIBHOE PELICHHE, BKIIOYAOLICe CIICAYIOLHe
SIICMEHTHIL:

1) BepHO 3amMCaHO KPATKOE YCJIOBUE 3a1a4H;

2) 3anmcaHbl ypaBHEHHS H  (opMyNBl, IpPHMEHEHHE KOTOPBIX
HEOOXOMMMO ' M JIOCTATOYHO JUIS pELICHHS 3aJa4yd BBIOPAHHBIM
croco0oM (B HaHHOM pemeHun: 3akoH Oma 01 yuacmka yenu,
@opmyna 015 yOenbHo20 INEKMPUYECKO20 CONPOMUBTEHUL);

3) BBIMOJIHEHBI  HEOOXOJAMMBIE  MaTeMaTH4YeCKHE IPeoOpa3oBaHUS
U pacu€Thl, TMPHUBOMINIME K MPABUIBHOMY YHCIOBOMY  OTBETY
¢ YKa3aHUEeM eJMHUI] H3MEPEHUS BETUUMHBI, U MIpecTaBieH oTBeT. [Ipu
9TOM JIOMYCKAeTCS pEIICHHE «IO0 dYacTsAM» (C MPOMEXYTOYHBIMU
BBIYHCIICHUSIMH )

[IpaBunbHO  3amUcaHbl ~ HEOOXOMUMBIE  (DOPMYJBI,  MPOBEACHBI
BBIYUCIICHUS! U TIOJIy4€H OTBET (BEpHBIH MM HEBEpPHBII), HO JOIyILICHA
ommOKa B 3aIMCH KPATKOTO yCIOBUS WK nepeBoze eanHun B CH.

N
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IpencraBieHo MPpaBUIBHOE PEIICHUE TOIBKO B 00IIEM BHEC, 0€3 KaKHX-
JTU00 YHCIIOBBIX PACUETOB.

W
3anucaHbl ypaBHEHHUS U (JOPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
M JIOCTAaTOYHO JUIS PEHICHUs 3aJaddl BBIOPaHHBIM CIIOCOOOM, HO
B MaTeMaTWYeCKUX MNpeoOpa3OBaHUSAX WM BBIYUCICHHSAX JOMYIICHA
omndka

3amMcaHo M WCIOJH30BAHO HE MEHEE IOJIOBHHBI MCXOMHBIX (HOPMYII, 1
HEOOXOUMBIX IS PEIICHUS 3a1a4u.

JZ0)04!1
3amucaHbl Bce MCXOAHBIE (OPMYJIBI, HO B OAHOW W3 HHUX JOMyIIeHa
omnbka

Bce cimydam pemieHus, KOTOpBIE HE COOTBETCTBYIOT BHINICYyKa3aHHBIM 0
KPHUTEPHSIM BHICTABJICHHS OIICHOK B 1, 2, 3 Oasua

Maxcumanvrvii 6ain 3

IMap Maccoit 4 Kr, IBIDKYUIMHCS C HEKOTOPOH *CKOPOCTBIO, COYAApSIETCs
C HEMOJABIKHBIM ITAPOM TaKoil jke MaccChl, TOCIE Yero IIaphl JBIKYTCS BMECTE.
Onpenenute, BO CKOJIBKO pa3 U3MEHUIIACh KUHETUYECKAsl S3HEPrHsl CUCTEMBI 11apOB
B PE3YNBTATE COYTAPEHUS.

Bo03MOKHBII BapHAHT PelleHus!
[ano: v=(m, +m,) muv
mu=_(m +m, u; u=———
miy=my=m =4xr 1 12"
my +m,
mv’ ' (m, +m2)u mv’
1575 » 2= =
’ 2 4
E_,
E,
E
—L1_9 Omesem: —-=2
E, E,
Copep:xanue Kkputepus Banasl
[IpuBeneHo moaHOE MPaBHIBHOE PEIICHHE, BKIIOYAIOIIEE CIIETYIOIINe 3
3JIEMEHTBHI:

1) BepHO 3amMCcaHO KPaTKOE YCJIOBUE 3a/1a4H;

2) 3amucaHbl ypaBHEeHHMS M (OPMyJb, IPUMEHEHHE KOTOPBIX
HEOOXOMMMO W JOCTAaTOYHO JUIA pEMICHHS 3aJadd BBIOPAHHBIM
CrocoOoM (B JAHHOM DEIICHHUU: 3aKOH COXPAHEHUs UMNYIbCA, POopMyna
05l KUHeMmu4eckol dHepauu 00 COYyoapeHuss wapog u nocie
coyoapeHus),

3) BEIIONIHEHBI  HEOOXOAMMBIC  MaTeMaTHUYeCKHe  TpeoOpa3oBaHHs
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1 pacuéThl, NPUBOJAINME K IIPABUIBHOMY YHCIOBOMY OTBETY,
U mpejcTaBieH OTBeT. IIpu 3TOM HOIMyCKaeTcsi pelleHHe «II0 YacTsIM»
(c TPOMEKYTOYHBIMHU BBIYHUCIICHUSIMU)

[IpaBunbHO  3amucaHbl ~ HEOOXOMUMBIC  (DOPMyYJBI,  MPOBEACHBI
BBIYHCIICHUS U TOJYYCH OTBET (BEpHBIA MM HEBEPHbIH), HO TOMyIICHa
ourMOKa B 3aIiCH KPaTKOro YCIOBHS Min nepeBoae exunuil B CU.

W
[IpeacrapieHO MPaBUIILHOE PEIICHHE TOIBKO B 00IIEM BUjIe, 0€3 KaKnX-
MO0 YMCIIOBBIX PACUETOB.

W
3amucaHbl ypaBHEHUs] U POPMYJIBI, IPHMEHEHNUE KOTOPBIX HE00X0AUMO
U JIOCTAaTOYHO JUIs PEIICHHUS 3aJaddl BBIOPAHHBIM CIIOCOOOM, HO
B MAaTEMAaTHYECKHX OPEOOPa30BAHHSX HIM BBIYUCICHUSAX [OIMYIICHA
ommdKa

3amucaHo M WUCIONB30BAHO HE MEHEe IOJIOBHHBI MCXOMHBIX  (HOPMYII,
HEOOXOUMBIX JUTS PELICHUS 3aJa49u.

N
3amucaHbl BCe MCXOAHBIE (DOPMYJbI, HO B OXHOW K3 HHX JOMYyIIEeHA
ommnoKa

Bce cmydan pemieHus, KOTOpble HE COOTBETCTBYIOT BbILIEYyKa3aHHBIM
KPHUTEPHUSIM BBICTABICHUsI OLICHOK B 1, 2, 3 Gamna

Maxcumanvroiil 6aun

. M
DneKTpoBO3, paboTaromui Npu HanpsbkeHuu 3 kB, pasBuBaer npu ckopoctu 12 —
c

cuy taru 340 xH. KIIJI aBurarens snextpoBo3a paBeH 85%. Uemy paBHa cuia

TOKa B 0OMOTKE 3J'IeKTpOlIBI/II‘aTeJI${?

Bo3Mo:xHBIC BADHAHTBI pPelliecHHs

ano:
F=340000 H A e
U = 3000 B n=-100%
vran X An=P1t
c As= P>t
n= 8% b 100%
n=—o-— 0
P,
P =Fv
P,=UI
. . Y
1=Q~100%; [:340000 12 IOOA):1600A
Un 3000-85
1-7? Omeem: I=1600 A
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Conaeprxanue Kpurepus Baausl

IpuBeeHO MOJHOE MPABHJIBHOE PELICHHE, BKIIOYAIOLICE CIICAYIOLHEe 3
SIICMEHTBIL:

1) BepHO 3amucaHo KpaTkoe yCIOBUE 3a1a4u;

2) 3amucaHbl  ypaBHEHHs W (GOpMYJbl, HPUMEHCHHE KOTOPBIX
HEOOXOMMMO M JIOCTATOYHO JUIA pEIICHHS 3aJa4d BBIOPAHHBIM
cnocoboM (B JaHHOM peUICHUH: ¢opmyra O0ns  Kodp@uyuenma
nonesHozo  Oelicmeusi,  Gopmyavl OIS paAcHéma — MeXaHudecKou
MOWHOCIUY U MOWHOCIU 2NEKMPUYECKO20 MOKA),

3) BEIIONTHEHBI ~ HEOOXOAWMBIE  MAaTeMaTH4eCKHe IpeoOpa3oBaHUS
M pacuéThl, NPHUBOASAIINE K MPABHIBHOMY YHCIOBOMY OTBETY
C yKa3aHHeM eMHHI] U3MEPEHHUsI BEIMYHHBI, U IpeacTaBieH oteet. [Ipu
9TOM JIOIyCKAeTCs PEIICHHE «IO YacTsM» (C IPOMEKYTOUHBIMHA
BBIYUCIICHUASIMH)

IMpaBuiabHO  3amucaHbl  HEOOXOAWUMBIE  (OPMYIBL,  MPOBEICHBI 2
BBIYUCIICHUS] M TIOJy4eH OTBET (BEPHBIN WJIM HEBEPHBIH), HO JOMYIIEHA
omuOKa B 3aIUCH KPaTKOTO yCIOBUS WK niepeBoze enauHui B CU.

Wi
IpencraBieHo MpaBIUIBHOE PEIICHUE TOIBKO B 00IIEM BHJE, 0€3 KaKHX-
00 YHCIIOBBIX PAcUETOB.

nJ
3anucaHbl ypaBHEHHUS U (JOPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
M JIOCTaTOYHO JUIs PEIIeHUs . 3aJaddl BBIOpaHHBIM CIIOCOOOM, HO
B MaTeMaTW4YeCKUX MNpeoOpa3OBAHUSAX WM BBIYUCICHHSAX JOMYIICHA
omndka

3amucaHo M WCIOJF30BAHO HE MEHEE IOJIOBHHBI MCXOTHBIX (HOPMYIL, 1
HEOOXOIUMBIX JJIsl PEIICHHUS 3a0auH.

nim
3amucaHbl BCE MCXOAHBIC (POPMYIIBI, HO B OJHOM M3 HHUX JOIyIICHA
omnoKa

Bce cmydan pemieHHs, KOTOpBIE HE COOTBETCTBYIOT BHINICYKa3aHHBIM 0
KPHUTEPHSIM BBICTABJICHHS OICHOK B 1, 2, 3 Oamma

Maxcumanvrolil 6ann 3
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B cootBerctBuu ¢ IlopsaxkoM HpoBeNeHUS TOCYNAapCTBEHHOW HTOTOBOM
aTTecTaluu 1o 00pa30BaTeIbHBIM MPOrpaMMaM OCHOBHOTO 00Iero oOpa3oBaHuUs
(mpuka3 Munmnpocsemenuns: Poccun u PocoOpHanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan Munrocrom Poccun 12.05.2023 Ne 73292)

«72. IIpoBepka 3K3aMEHALIMOHHBIX Pa0OT BKIIOYAET B ceOs:

1)  mpoBepKy W OICHWBaHHE MPEAMETHBIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4YHMCIIe YCTHBIX) Ha 3amaHus KIIM B COOTBETCTBHHM C KPUTEPUSIMH
OLICHWBAHUS MO COOTBETCTBYIOIIEMY YYeOHOMY IIpEIMETy, pa3paboTka KOTOPBIX
OpraHu3yeTcs Poco6pHa/:L30p0M1 <...>

ITo pe3ynbTaTram nepBoil ¥ BTOPOH IPOBEPOK IKCIEPTHI HE3ABUCUMO APYT OT
JIpyTa BEICTABIIIOT MTEPBUYHbIE OAIITBI 38 KaXKIbIH pa3BEPHYTHIH OTBET Ha 3aXaHUS
KUM. <...>

B ciydae CymiecTBEHHOrO pacxXOXKAEHHs B IEPBHYHBIX .- Oamiax,
BBICTABJICHHBIX ~ JBYMS ~ OKCIEPTaMH,  Ha3Ha4aeTcs = TPEThs  IPOBEpKa.
CylecTBEHHOE PacXOoXIEHHE B MEPBUYHBIX OajuiaX OINpPENeseHO B KPUTEPHUIX
OILIGHMBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY IpeaMeTy, pa3pabdoTKa KOTOPBIX
opranu3zyetcs PocobpHam3opom.

Tpetnii SKcrepT HasHa4vaeTcs MO COTJIACOBAaHMIO C  IIpeAcenaTeNeM
NPEeIMETHOH KOMHCCHM W3 4YHCIa OJKCHEPTOB, paHee He MPOBEPSBLIMX
9K3aMEHAIIMOHHYIO padoTy.

TpeTbeMy 3KcCIepTy MPEeNOCTaBIseTcs WHPOPMAIHS O MEPBUYHBIX Oaiax,
BBICTABJICHHBIX DKCIICPTaMH, paHee MPOBEPABIIUMH SK3aMEHAMOHHYIO paboTy».

CyIecTBeHHBIMH CUUTAIOTCS CIIEAYIOMIHE PACXOXKICHHS.

1. PacxoxaeHust Mexay OajiamMy, BHICTABICHHBIMH ABYMsI SKCIIEPTaMH 3a
BBINOJTHEHHUE JII000T0 U3 3aaanuii 17, 20-25, B 2 wiu 6onee 6ama. B atom ciydae
TPETUH 3KCIepT NPOBEPSET TOJLKO TE€ OTBETHl Ha 3aJaHusl, KOTOpPbIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PACXOXKICHHE.

2. Pacxoxzaenue B pe3yJibTaTax OICHUBAHUS ABYMS DKCIIEPTAMH OTBETa Ha
OHO M3 3ajaHuit 17, 2025 3akmiouaercss B TOM, 4TO OJUH HKCIEPT yKa3aad Ha
OTCYTCTBHME OTBETa Ha 3aJaHHE B dK3aMEHALlMOHHON paboTte, a APYrol sKcmepT
BBICTABHJI 32 BBIIIOJTHCHUE TOTO 3aJ]aHKs HeHYJIeBO# Oat. B aToM ciyvae Tpetuit
HKCTICPT TIPOBEPSET TOIBKO OTBETHI HA 3aJIaHMUs, KOTOPHIC OBLTH OIIEHEHBI CO CTONb
CYIIECTBEHHBIM pacXokaeHueM. CUTyaliy, B KOTOPBIX OJUMH IKCIIEPT yKas3al Ha
OTCYTCTBHE OTBETa B HK3aMEHAIIMOHHOW paboTe, a BTOPOH HKCIEPT BHICTABHI
HYJeBOM Oain 3a BBIONHEHHWE OJTOTO 3aJaHus, HE SBISIOTCS CHUTYaIHsIMHU
CYIIIECTBEHHOTO PACXOXK/ICHUS B OLCHUBAHUH.
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