«YTBEPKIAIO» «COI''TACOBAHO»
Jupexrop Ipeacenarenn
POI'BHY. «Penepanbublii HHCTHTYT Hay4no-MeToH49ecKOro coBeTa

__._ﬂénagn[!ll.qécxux H3MepeHHi» OI'BHY «®HUIIU» no dusuke

et Lw

AJ. Epmior
2012 r.

T'ocynapctBennas (utorosas) arrecramust 2013 roga (8 HOBoI opme)
o ®U3UKE oby4arommxcsi, OCBOUBIINX OCHOBHBIE 00II[e00pa30BaTEeIbHEIC
MIPOTPaMMBI

JleMOHCTpallHOHHBIH BAPHAHT
KOHTPOJIbHBIX U3MEPUTEIIbHBIX MAaTEPUAJIOB JIJIsI TPOBEACHUS
B 2013 roay rocyaapcTBeHHOU (MTOTOBOI) aTTecTalluu
(8 HOBO# popme) mo PU3UKE obyuaroniuxcs, 0CBOMBLINX
OCHOBHBIE 00111€00pa30BaTeIbHbIC TPOrPaMMbl OCHOBHOTO
o0rmiero o0pa3oBaHus

noarorosieH PenepabHBIM FOCYJapCTBEHHBIM O0IKETHBIM
. HayYHBIM YUPEXKIECHUEM .
«DEANEPAJIBHBIM UHCTUTYT INEJAT'OT MYECKUX U3MEPEHUN»
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JeMoHCTpalMOHHBII BAPUAHT
KOHTPOJIbHBIX H3MEPHUTEJIbLHBIX MaTepHAaJI0B JJisl npoBedeHust B 2013 roay
rocy1apcTBEHHOI (UTOroBoii) arrecTanuu (B HoBO# (popme) no PU3UKE
o0y4aruuxcs, 0CBOMBIINX OCHOBHBIE 0011e00pa30BaTe/IbHbIE IPOIPAMMBI
OCHOBHOI0 00111€r0 00pa3oBaHHuA

IlosicHeHHe K 1€MOHCTPALIHOHHOMY BAPDHAHTY

IIpu o3HaKoMIeHMH C JEMOHCTpPaUUOHHBIM BapuanToM 2013 r. ciexyer
UMeTh B BHIY, YTO 33JaHMs, BKIIOYEHHBIC B JCMOHCTPAI[MOHHBIN BapHaHT, HE
OTpa)kaloT BCEX JJEMEHTOB COJACP)KAaHMSA, KOTOpble OYyIyT HpOBEPSTHCS C
nomoibsio BapuantoB KUM B 2013 r. [TonHeIi nepeyeHs 371€MEHTOB COEPKaHus,
KOTOpBIE MOTYT KOHTpOJIMpOBaThcsi Ha odk3ameHe 2013 r., mpuBenéH B
KomudukaTope DICMCHTOB COJCPXKAHUS  DK3aMCHAI[MOHHON  paboTel  JuIs
BBIMYCKHUKOB X KkiaccoB o001ieoOpa3oBaTeibHbIX YUPSKICHUH 10 (U3MKE,
pa3MemEHHOM Ha caite: www.fipi.ru.

JIeMOHCTpaIlMOHHBIA BapWaHT NpenHa3HadeH JUIs TOTO, YTOOBI JaTh
BO3MOXKHOCTh JIIOOOMY YYacTHMKY 5K3aM€Ha U IIUPOKOH OOLIECTBEHHOCTH
COCTaBHUTh NPEACTABICHWE O CTPYKType OK3aMEHAlMOHHOH paboThl, YHCIe U
dopme 3amaHMii, a Takke 00 WX YpOBHE CIOXHOCTH. IIpuBenéHHBIC KpHTEpHH
OLICHWBAHUS BBHINOJHEHUS 3aaHUH C pa3BEPHYTHIM OTBETOM, BKIIIOUEHHBIC B
JIEMOHCTPALMOHHBII BapuaHT 5K3aMEHALMOHHON pPabOTHI, MO3BOJAT COCTaBHTh
mpeacTaBieHne 0 TPeOOBAaHUAX K ITOJIHOTE W MPAaBUIIBHOCTH 3aIUCH Pa3BEPHYTOTO
OTBETA.

DTH cBeleHHs IAIOT BBITYCKHHKAM BO3MOXKHOCTH BBIPa0OTATh CTPATETHIO
MOJTOTOBKH K CAaye dK3aMeHa 1o Qpu3uKe.
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JemMoncTpannonHbiii BapuanT 2013 roga

HNHcTpyKIMs 1m0 BHINOJIHEHUIO PAd0THI

Ha BbInmonHeHne 3K3aMeHALMOHHON paboThl IO (U3MKE OTBOIUTCS 3 yaca
(180 MunyT). PaboTa cocTOUT U3 3 YacTeil, BKIIOYAIOIINX B ce0sl 27 3aJaHHid.

Yacte 1 comepxut 19 3amanmii (1-19). K kaxmomy u3 nepBoix 18 3aganunit
MPUBOJUTCS YETHIPEe BapuaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJUH BepHbId. OTBET
Ha 3aganue 19 yactu | 3anuceiBaeTcs Ha 6nanke Ne 2.

Yacte 2 conepxur 4 3amaHusi ¢ kparkuMm otBeToMm (20-23). OTBeThl Ha
3amaHusl "Yacted 1 W 2 yKaXWTe CHavajla Ha JHCTax C 3aJaHHIMHA
9K3aMEHAIMOHHON paboThl, a 3aTteM mnepeHecute B Onank Ne 1. Ecnu B 3amaHum
B KayecTBe OTBeTa TpeOyeTcs 3ammcaTh 1ociaeJ0BaTeIbHOCTE HU(p, IPH NepeHoce
OTBeTa Ha OJIaHK CIIEAYET yKa3aTh TOJBKO 3Ty IOCIEI0OBATENLHOCTD, 03 3aIsThIX,
pOOETIOB U MPOYUX CHMBOJIOB.

Yacte 3 comepxutr 4 3amanus (24-27), Ha KOTOpbIE CJEIyeT JaaTh
pa3BEpHYTHIH 0TBeT. OTBETHI HA 3aJaHUS YaCTH 3 3alUCBHIBAIOTCA Ha OmaHke Ne 2.
3aganue 24 OKCHEPUMEHTAJIbHOE, W Ui €ro BBHIOJHEHUS HEOO0XOIUMO
BOCIIOJIb30BAThCS JTA00OPATOPHBIM 000PYAOBAHHUEM.

IIpu BBMHCIEHUSAX pa3pelaeTcs UCIOIb30BaTh HEMPOTrPaMMHUPYEMbIi
KaJbKYJIATOP.

[lpn BeITONHEHWN 3amaHuii Bbel MOXETe€ TOJNB30BAaThCS YEPHOBHKOM.
OO0pamaemM Bamie BHMMaHWe Ha TO, 4YTO 3alUCH B YEPHOBHKE HE OyIyT
YUUTBIBATHCS IPH OLIEHUBAHUH PabOTHI.

CoBeTyeM BBITIOJHATH 3aIaHHUS B TOM TOPSAKE, B KOTOPOM OHH JaHbl. J{yis
HSKOHOMHUH BPEMEHH IMPOIyCKaiTe 3a1aHue, KOTOPOe He YAaETCs BBIOIHUTE CPasy,
U mepexoauTe K cieayromieMmy. Eciu mocie BwIoNHEHHS Bcel paboTel y Bac
ocTaHeTcs BpeMsi, Bl cMokeTe BEpHYThCS K POITYILEHHBIM 33IaHHSIM.

Bamnel, momydeHnHbple Bamu 3a BBHINONHEHHBIE 3aJaHUs, CYMMHUPYIOTCS.
IMocTapaiiTech BBIOIHUTH KaK MOXHO OOJIbIIIE 33JaHuil U HAOpaTh HAHOOIbIIEE
KOJINYECTBO OaIOB.

Kenaem ycnexa!
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Hrxe mpuBeeHs! ClipaBOYHbIC JaHHBIE, KOTOPBIE MOTYT IMOHAI00UThCs Bam mpu
BBITIOJTHEHUH PAa0OTHL

}Iecsnn'mue IMPUCTABKH

HaumenoBanue Obo3HayeHne MHOXHTENIb
rura r 10°
Mera M 10°
KHIJIO K 10°
reKTO r 10°
CaHTH c 10°°
MUJUTH M 10°°
MHKpPO MK 10°°
HaHO H 10°°
KoHcTaHThI
M
YCKOpeHHe CBOOOTHOTO MaJeHNS Ha 3eMIIe g=10 —
c
11 H- M2
TpaBUTALIOHHAS TIOCTOSIHHAS G=6710" —
KT
¢ M
CKOpOCTh CBETA B BaKyyMe c=310" —
c
9JIEMEHTApHBIN DIEKTPUUESCKUH 3apsij e=1,610" Kn
IlnoTHOCTH
KT KT
OCH3UH 710 — JpeBecHHa (CocHa) 400 —
M M
KT KT
CIUPT 800 — napadua 900 —
M M
KT KT
KEPOCUH 800 — e 900 —
M M
KT . KT
Macjo MalIMHHOE 900 — ATIOMUHHN 2700 —
M M
KT KI'
BOJA 1000 — MpaMop 2700 —
M M
KT KT
MOJIOKO II€JIbHOE 1030 — IIUHK 7100 —
M M
KT KT
BOJIa MOpCKast 1030 — CTallb, JKEJIe30 7800 —
M M
KI' KI'
TITUIEPUH 1260 — Menb 8900 —
M M
KT KT
PTYTh 13 600 — CBHUHEI] 11350 —
M M
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Yacrtp 1

Ilpu evinonnenuu 3adanuit ¢ evloopom omeema (1-18) u3z uemwipéx
npPeoIodCeHHbIX 6APUAHINOE 6blDepume 00uH eepublil. B onanke omeemog Ne 1
nocmaevme 3HAK «X» 6 K1emouKe, HOMep KOMOpPOil coOmeemcmeyem Homepy
6b10pannozo Bamu omeema.

YaeabHas
. Jhx TeIoTa K
TeII08MKOCTh Boasl | 4200 D 2,3:10° AL
kr-°C napooOpa3oBaHHs BOJIBI KT
.. TEIIoTa
TEeMIOEMKOCTb Jx s JIx
MDA 2400 T °C mapooOpa3oBaHUSL 9,0-10 AN
P K- crupTa KT
) Jox TermoTa 4 JIK
Ter1oéMKoCTh jbaa | 2100 ——— 2,5-10 Z[—
KT [JIaBJIEHUS CBUHIIA KT
TEILTIOEMKOCTh 920 Jhx TEIIOTA IIABJICHUS 78.10% Jox
ATFOMHUHHS kr-°C cranu ’ KT
.. Jlx TEINIOTA IIJIABJIEHUS 4 Jx
TeroémMKocTh ctanu | 500 o 5,9-10" —
KT - C 0JIOBA KO
" Jhx s JK
TeI0éMKOCTh MHKa | 400 D TEIUI0Ta IUIaBJIeHus apaa | 3,3-10° ——
kr- C KT
R Jhx TENI0Ta CrOpaHUs xK
TeroéMkocts Meau | 400 - P 2,9-10 7 H—
K[l - C CHI/IpTa KO
. Jox TEIUIOTa CrOPaHHsI K
TEII0EMKOCTh oyioBa | 230 ——— P 4,6:107 AN
K- C KepOCI/IHa KT
TEIIOEMKOCTh 130 Jox TEIUTOTa CrOPAHUS 46107 Jox
CBHHITA kr-°C OcH3UHA ’ KT
TEMI0EMKOCTh 420 Jx
OpOH3BI kr-°C

TemnepaTrypa ILIaBJIeHHS

Temneparypa KuneHus

CBHUHIIA 327 °C BOJIBI 100 °C
0JI0Ba 232 °C CIIUpTa 78 °C
JIbIa 0°C

YnenbHoe JIEKTPUIECKOE COITPOTUBJICHUE,

2
OMMM o 20 °C)
M

cepedpo 0,016 HUKEIUH 0,4
Mellb 0,017 HUXpOM (CILIaB) 1,1
ATIOMHHUA 0,028 (bexpanpb 1,2
KEIEe30 0,10

HopmasbHble yesiousi: gasienne 10° ITa, Temmepatypa 0 °C
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Ha pucynke npencranieH rpaduk 3aBUCMMOCTH IPOEKLUHN YCKOPEHUS OT BpEMEHHU
JUTSL TeTa, ABMKYIIETrocs IpsSMOJIMHEIHO BIoIb ocu Ox.

L
clO-- A B

Ay,

PaBHOYCKOpPEHHOMY JIBMIKEHUIO COOTBETCTBYET YUaCTOK

1) OA 2) AB 3) BC 4) CD

Mexay OByMs HeOECHBIMH TelaMM OJMHAKOBOH MacChl, HaXOAAIIMMHUCA Ha
pacCTOSHUM # APYT OT Apyra, ACHCTBYIOT CUJIbI NIPUTSDKEHUS BeIUMYMHON . Ecnu
paccTosiHIE MEXTy TeJJaMH YMEHBIIUTE B 2 pa3a, TO BEMUYHUHEI i £, u F) OyxyT
CBSI3aHbl COOTHOIIEHHEM

1) Fi=F 2) Fi=4F, 3) Fr=4F, 4) F,=2F,

Manbuuk OpocaeT M4 BEPTUKAJIBLHO BBEPX C TOBEPXHOCTH 3eMJIM CO
ckopocTeio v. ConmpoTHBIEHHE BO3AyXa NpeHeOpekuMo Mano. [Ipu yBenwmdaeHHH
Macchl OpocaeMoro Msda B 2 pasa IIpH IPOYNX HEHU3MEHHBIX YCIOBHSAX BBICOTA
noabéma Maya

1) ypennumres B +/2 pasa
2) yBenuuurcs B 2 pasa
3) ysemuuutcs B 4 pasa
4) HE U3MEHHTCS
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II' Teno magaer u3 cocTosHUs MOKos. Kakoil u3 rpad)MkoB 3aBUCHMOCTH MOJIYJIS

CKOPOCTH » OT BPEMEHH { COOTBETCTBYET 3TOMY IBIKEHHIO OTHOCHTEIBHO 3eMIIH,
€CIIH COIIPOTHBIICHHEM BO3IyXa MOXKHO ITpeHeOpeyh?

l)v 2)01/ mh 4)Dl/
=t 0 =t 0 =t 0 ™7

CTCeKITHHBIN COCya, IpaBO€ KOJIEHO KOTOPOIro 3amasHO, 3allOJHEH XHUIKOCTBIO

IUNIOTHOCTBIO P (CM. PUCYHOK). [laBieHHe, OKa3blBaeMOe >KUAKOCTbIO Ha JHO
cocyna B Touke b, paBHO

7 I LI e
- - hs
— — - — -_ |
A b
1) pgh 2) pgh 3) pghs 4) pglhi —hy)

Teno maccoil 5 Kr JeXUT Ha rOpU3OHTAIBLHOM MmoBepxHOCTH. Ha Temo omun pas
MOACMCTBOBAIM TOPU3OHTANBHON cuioi 4 H, a apyroil pa3 — ropu3OHTaIBHOU
cmnoit 12 H. Koadpumment tpenus mexnay temoM u moBepxHocThio 0,2. Cmia
TpEHUsl, BO3HUKIAs BO BTOPOM ciIy4ae,

1) Takas e, KaK B IEPBOM ClIy4ae

2) B3 pasa MeHbIIE, YeM B IEPBOM CITydae
3) B3 paza Oomble, YeM B IEPBOM CIIydae
4) B 2,5 pasa 6oblie, 4eM B IEPBOM Cllydyae

B onnom cocyzne Haxoautcs néx npu temmeparype 0 °C, B Apyrom — Takas xe
Macca Bofb! pu Temrepatype 0 °C. BHyTpeHHss 3Heprust 1baa

1) paBHA BHYTPCHHEH DHEPTHH BOJBI
2) Oomnbllie BHyTPEHHEH S9HEPTHH BOJIBI
3) MeHbLIE BHYTPEHHEN SHEPIUHU BOJIBI
4) paBHA HYJIIO

© 2013 dDenepanbhas cinyx0a 110 Hag30py B cdepe oOpazoBaHus 1 Hayku PD
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JlBa OJMHAKOBBIE IO pa3Mepy CTEP)KHS C 3aKPEIUIEHHBIMH Ha HHMX C MOMOLIBIO
napaduHa TBO3OWKAMH HArpeBaloT ¢ Topma (CM. pucyHOK). CieBa OT cBedH
pacHoyioxKeH METHBIH CTep)KeHb, a CIpaBa — JKENEe3HBIH cTepikeHb. [lo Mepe
HarpeBaHus napaduH IaBUTCS, U FBO3JUKH [IO0YEPEIHO IaIAL0T.

I’

T‘i‘ ;.l, 1 T 7

—_— . - *

Hab6mronaembirii mnmpouecc 6LICTpeC MMPOUCXOOAUT AJII MEAHOT'O CTCPIKHSA, TaK KaK

1) mnoTHOCTH Meau OoJIbIIE

2) TEIIONPOBOIHOCTh MEIH OOJIBIIIS
3) TUIOTHOCTH Xkeme3a OoJbIIe

4) TerIonpoOBOTHOCTH XKeje3a OoJbIIe

3aBUCUMOCTb TEMIIEPATYPHI 1 1 BOBI OT BPEMEHHU IIPU HEIPEPHIBHOM OXJIAXKIEHUU
npencTaBieHa Ha Tpaguke. Kakoe KOJHMYECTBO TEIUIOTHI BBIIEIHIOCH TIPH
KPUCTAJUIM3ALUH BOJIBI U OXJIAXAEHHUH Jibaa?

t,°C |

20 A

20 4

1) 414 x[lx

2) 372 x[lx

3) 246 xllx 4) 42 xJIx
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K HeszapspxkeHHON NErKoM MeTauIMuecKoW THib3e, MOJBEIICHHONW Ha MIENKOBOM
HUTH, [TOJHECIH, HE KaCasiCh, MOJIOKHUTEINLHO 3apsHKEHHYIO CTEKISTHHYIO TMaJlouKy.
Ha kakoM puCyHKe NMpaBHJIFHO MOKa3aHO IOBEJICHHE THMJIb3bl U paclpelielieHre

3aps0B Ha Hel?

1)

++

2)
]z =

3  q
iz ==
=
4 n
[ ==

=

Ha auarpammax n300pa’keHbl 3HaU€HMS CHJIbI TOKAa W HaNpsDKEHHs Ha KOHIAX
JIByX IPOBOJHUKOB. CpaBHUTE CONPOTUBICHUS TUX IPOBOJHUKOB.

I, Al
10

1

IIPOBOJHUKHA

2

1) Ri=R; 2) Ri=2R,

U Bj
4
2----
1 2
MPOBOJAHUKU
3) Ri=4R, 4) 4R, =R,
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B nepBoM ciydae MarHuT BHOCST B CIUIOIIHOE 300HHTOBOE KOJBIO, @ BO BTOPOM
CIIydae BBIHOCST M3 CIUIOIIHOTO MEIHOTO KOJIbIA (CM. pUCYHOK).

WHayKkunoHHbIH TOK

1) BO3HHUKAET TOJBKO B 500HMTOBOM KOJIBLIE
2) BO3HMKACT TOJBKO B MCTHOM KOJIbIIS

3) BO3HHKAET B 000HX KOJIBLIAX

4) He BO3HHMKAET HU B OJHOM M3 KOJIEII

Ha ceruatke rnaza I/I306pa>KGHI/I€ npeameTa

1) IEHCTBHTEIBHOE YMEHBIICHHOE IEPEBEPHYTOE
2) MHHMO€ YMEHBIIECHHOE IPAMOE

3) MHHUMOE YBEIMYEHHOE NEPEBEPHYTOE

4) JIeHCTBUTENLHOE YBEIUYEHHOE ITPAMOE

Ompegenure TMOKa3aHHE aMmIepMeTpa, €ClId BOJIBTMETP TMoOKa3piBaeT 6 B.
W3MmepuTenbHbIC IPUOOPBI CUUTATH HICATBHBIMU.

1) 12A
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Hcnons3yst ¢parment Iepuommueckoit cucrems! snementos .M. Menzneneesa,
TPE/ICTAaBICHHBII Ha PUCYHKE, ONpeAeNnTe, Kakoe sapo oOpasyercs B pesyibTaTe
o-pacraja siipa HenTyHusi-237.

Th 90[Pa 91|U 92|Np 93| Pu 9%4|Am 95|Cm 96

Topmix [IporakTrHmi | Ypan [HenTysmit ILnyrormnit Awmepunnit Kropuit
232,05 [231] 238,07 [237] [242] [243] [247]

1) sAApO NPOTaKTUHMSA
2) a7apo ypaHa

3) sOpo aMepHULHs

4) AApO IIyTOHHUS

Kaxoii(-nie) n3 ombIToB BEI Tpeuroxmm OBl IPOBECTH, YTOOBI JOKa3aTh, YTO
MOLIHOCTb, BblAENAEMas B IPOBOJHHUKE C TOKOM, 3aBHCUT OT YJIEIbHOIO
3JIEKTPUYECKOTO COIIPOTUBIICHUS IPOBOAHUKA?

A. Tloka3aTb, 4TO BpeMsl HarpeBaHUs BOJbl B KPYXKKE U3MEHMTCS B CIydae, eClu
CIMpalb IJIUTKU YKOPOTUTD.

b. Iloka3aTb, 4TO BpeMs HarpeBaHUs BOABI B KPY’KKE M3MEHUTCA B Cllydae, €ClIU
HUKCIMHOBYIO CIHUpallb IUIMTKH 3aMEHUTh Ha TAaKyl e [0 pa3Mepam
HUXPOMOBYIO CIIMPAlb.

1) Tompko A 2) Tombko b 3) uA,ub 4) su A, Hu b

Ilpouumaiime mexcm u évtnonnume 3adanusn 17-19.

IpuHIMn geiicTBUA MHAYKINOHHOM MJINTHI

B ocHOBe jeWcTBHS ~ WHAYKIHOHHOM  IUTUTBI  JIKUT  SIBJIICHUC
9JIEKTPOMArHUTHON MHAYKLUH — SIBICHHE BO3HUKHOBEHUS AJIEKTPUUECKOTO TOKa B
3aMKHYTOM TPOBOJHUKE MPH U3MEHEHHHM MAarHUTHOTO MOTOKa 4epe3 IUIOMAAKY,
OTpaHUYCHHYI0 KOHTYPOM NpPOBOAHWKA. WHAYKIMOHHBIE TOKHA TP H3MEHEHUHU
MarHUTHOTO MOJIsI BO3HUKAIOT U B MAaCCUBHBIX 00paslax MeTajlla, a He TOJIBKO B
MIPOBOJIOYHBIX KOHTYpaxX. DTH TOKH OOBIYHO HA3BIBAIOT BUXPEBBIMH TOKaMH, MU
TokamMu DyKo, M0 IMEHH OTKPBIBIIETO WX (paHiry3ckoro ¢pusnka. Hanpasnenue u
CUJIa BHXPEBOrO TOKa 3aBHUCAT OT (GopMbl 00paslia, OT HANpaBICHHUS BEKTOpa
MarHUTHOW HMHAYKIMHU U CKOPOCTH €ro M3MEHEHHs, OT CBOWCTB Marepuaia, U3
KOTOporo caenan oOpasen. B MacCHBHBIX MpPOBOAHUKAX BCIEICTBHE MAaJIOCTH
AJIEKTPUIECKOTO COTPOTHBIICHHS TOKK MOTYT OBITh OUYSHb OOJBIIUMH H BBI3bIBATH
3HAYUTENILHOE HarPEBAaHUE.

ITpunuun pa®oThl WHAYKUIMOHHOW TUIMTHI IIOKa3aH Ha pucyHke. I[lof
CTEKJIOKEPAMUIECKOH TOBEPXHOCTHIO TUTUTHI HAXOIUTCS KaTyIIKa HHAYKTUBHOCTH,
[0 KOTOpOH TpOTEKaeT TNEPEeMEHHBIH AIIEKTPUUECKUH TOK, CO3AroIni
nepeMeHHoe MmarHuTHoe mose. Yacrora Toka cocraBiser 20-60 xk[u. B nue
MOCYIbl HABOIATCS TOKM HWHIAYKIWH, KOTOpBIE HAarpeBalOT €ro, a 3a0dHO U
MOMEIIEHHbIE B ITOCYAY IPOAYKThL. HeT HuKakoil Teruionepeaadn CHU3Y BBEPX, OT
KOH(OPKH Yepe3 CTEKIO K MOCyAe, a 3HAYUT, HET W TEIUIOBBIX MoTepb. C TOYKH
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3peHus  3(GQEKTUBHOCTH  HCIIONB30BaHUS  IOTPEOISIEMO  3IEKTPOSHEPTHH
WHIYKIIMOHHAS IUIHTAa BBITOJHO OTJIMYAETCS OT BCEX JIPYTHX THIIOB KYXOHHBIX
IUIUT: HarpeB IPOUCXOAUT OBICTpee, YeM Ha Ta30BOH WIHM  OOBIYHOM
anexkrpuueckoil mute, a KIIJ| HarpeBa y HMHAYKIMOHHOM IUINTHI BBIIIE, YEM Yy

[1333!333;3;“

S——

1

2
]
\-—_.__1_3

[

L ———- — TOKM B JIHE Bocxozsuuii
— @B DD e o
4 - TIOCYy bl TEIUIOBOM
MarnurtHoe HOTOK
ToJie
YCTpOHCTBO HHAYKIMOHHOW TIUMTEL: | — mocyma ¢ JAHOM |3

(eppOMarHUTHOrO Marepuana, 2 — CTEKIOKEpaMHUYECKash MOBEPXHOCTb;
3 — cnoif u30sIuH; 4 — KaTyIIKa HHIYKTUBHOCTH

WNHAyKIMOHHBIE TUIATHI  TPEOYIOT TNPHUMEHEHUS METAJUTHYECKOH  MOCYIbI,
obnanatomieit peppoMarHUTHBIMU CBOMCTBaMH (K MOCY/AE JOJDKEH MPUTATUBATHCS
MarHut). [Iprdaém dem Tomime THO, TeM OBICTpee POUCXOAUT HATPEB.

Cuna BHUXPEBOI'0 TOKA, BOSHUKAIOIIECTO B MACCUBHOM ITPOBOJHUKE, TMOMEIEHHOM B
NEPEMCHHOC MArHUTHOC I10JIC, 3aBUCUT

1) TONBKO OT OPMEI IPOBOTHUKA

2) TOJNBKO OT MaTepuana u GopMbl IPOBOJIHHUKA

3) TONBKO OT CKOPOCTH M3MEHEHHs MarHUTHOT'O OIS

4) OT CKOPOCTM H3MEHEHMs MAarHMTHOIO MOJIsi, OT MaTepuana H  (QOpMBI
MIPOBOJHUKA

I[HO noCyabl U1 UHAYKIIMOHHBIX IJIUT MOXET OBITH BBIITOJIHEHO U3

1) cramu 2) aTfOMUHUS 3) memn 4) crekia

Ilpu svinonnenuu 3a0anusn 19 c pazeépuymoim omeemom ucnonv3yiime 01aHK
omeemos Ne 2. 3anuwiume chauana Homep 3a0aHUsA, a4 3amMeM OMmeen HaA Hez2o.
Ilonnslit omeem 00J13ceH 6KIIOYAMb He MOJILKO OMEEm HA 80NPOC, HO U €20
Pazeépuymoe, 102Uu4ecKu C6A3AHHOE 000CHOBAHUe.

W3MeHuTCcs IM M ecaM M3MEHUTCS, TO KaK BpeMs HAarpeBaHUs KacTpIOJIM Ha
WHAYKIMOHHOHN IUTUTE MPH YBEJIWYEHUU YaCTOTHI NMEPEMEHHOTO 3JIEKTPUYECKOTrO
TOKa B KATyIIKC WHAYKTUBHOCTH IIOJI CTEKIOKEPAMHUYECKOH IMOBEPXHOCTHIO
mThI? OTBET NOSICHUTE.
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Yacrtp 2

Omeemom K 3a0anuam 20-23 aensemcsa nociedoeamenbHOCHb YUpp, Komopole
cnedyem 3anucamv 6 OnaHK omeemoé Ne 1 cnpasa om Homepa
coomeemcmeyouie20 3a0anus, HAYUHAA ¢ Nepeoll Kilemouxu, 0e3 npoodenos,
3anameiX u_Opy2ux OONONHUMENbHLIX cumMeon06. Kaxcowviii cumeon nuwume
6 OMOeNbHOIl K1emoUKe 6 COOMEENCMEUU ¢ RPUGEOEHHBIMU 00pasyamu.

I'py3 MOJHUMAIOT C MOMOINBIO TOABHKHOTO OJIOKa paanycoM R (CM. PUCYHOK).
YCTaHOBUTE COOTBETCTBHE MEKAY (PU3MUSCKHMHU BEIUYUHAMHU M (QOpMyJTIaMu, 10
KOTOPBIM OHH OIIPE/ICIISOTCS.

/ A
A
R

N
£

3anumuTe B TaONUIy BEIOpaHHBIC IH(PHI IO COOTBETCTBYIOIIAMH OyKBaMH.

L{udpsl B OTBETE MOTYT IIOBTOPSITHCA.

OU3NMYECKUE BEJIMYMHBI ©OPMVJIbI
A) TICHO CHIIBI }—71 OTHOCHTENIBHO TOUKM A 1) FiR
= 2) 2F\R

B) miedo cuibl F, OTHOCHUTENBHO TOYKH A 5

B) MOMEHT CHIIBI 1‘7{ OTHOCHMTEJIBHO TOUKH A 3) El
4) R
5) 2R

A b B

OrtBeT:
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CBUHLOBBIN IIApHK OXJIAXKAAT B XONOMWIbHHKE. Kak mpu 3TOM MeHseTcs
BHYTPCHHSISI JHEPIUS [IIAPHUKA, €r0 Macca U INIOTHOCTH BEIECTRA [IapuKa?

Jis xaxaoi Gu3ndeckol BETUYUHBI OMPENEIUTe COOTBETCTBYIONIMHA XapakTep
WU3MCHCHUSL.

3anuimute B TaOAUIy BRIOPaHHBIC UQPHI IO COOTBETCTBYIOIIMMH OYKBaAMH.
Ludps! B 0OTBETE MOTYT MOBTOPSITHCSL.

OU3NYECKAS BEJIMUMHA XAPAKTEP UBMEHEHUMA
A) BHYTPCHHSS SHCPrus 1) yBenMYHBAETCS
Bb) macca 2) YMEHBIIAETCS

B) mIoTHOCTH 3) HE U3MEHACTCS

A b B

OTBeT:

Ha puc. | mpeacTaBieHbl AMAMA30HBI CIBIIIAMBIX 3BYKOB JUIS YEJIOBEKA W
Pa3INYHBIX XKUBOTHBIX, & HAa PUC. 2 — ITUANAa30HbI, PUXOJSAIIUecs Ha HHPPa3BYK,
3BYK U YJIBTPa3BYK.

BonHucTbIN Nonyran

Yerogek .
Cobaka
) Measenb
. ) Kowwka ,
] JleTyyas Mbillib Cnblwmmblin
Tenodun . Widpasyk  3pyk  YnbTpaseyk
0020040101502 03 05 28 15203040 60 80 100 150160 200 v, &I 16 20000 v, I
Puc. 1 Puc. 2

Ucnone3yss maHHBIE PHUCYHKOB, W3 TMPEIUIOKEHHOTO TIEPeYHsS YTBEP)KACHUN
BBIOEPUTE 06a TIPABUIIBHBIX. Y KAKUTE UX HOMEDPA.

1) JnuHa BONHBI yIbTpa3ByKa OOJbIIE JITHHBI BOJHEI HH(Pa3ByKa.

2) W3 mpencTaBleHHBIX >KMBOTHBIX HauOojee MIMPOKHH NMAMa30H CIBIIMMbIX
3BYKOB MMEET BOJHUCTHIN MOMyTai.

3) Jluamna3oH CHBIUMMBIX 3BYKOB y KOIIKH CIBMHYT B 00IAacTh YIbTpa3BykKa IO
CPaBHCHHIO C YCJIOBEUCCKUM HATIA30HOM.

4) 3Byku ¢ gactoToi 10 xI' mpuHaanexat HHGPa3BYKOBOMY IHANA30HY.

5) 3ByKOBOW CHUIHAJ, MMEIOIIMHA B BO3JyXe JJIMHY BOJHBI 3 CM, YCJBILIAT BCE
HpENCTABICHHBIC JKMBOTHBIE M 4enoBeK. (CKOpOCTh 3ByKa B BO3IyXe paBHA
340 m/c.)

Otser: | |
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Vdaenuk HpOBéH OKCHIEPUMEHT IO MU3YYCHUIO CHJIbI TPCHUA CKOJIBXKCHUSA,

Yacrtp 3
nepemenias OpyCoK ¢ Tpy3aMH PaBHOMEPHO 10 TOPU3OHTAIBHBIM TIOBEPXHOCTSIM C
MOMOLIBIO THHAMOMETpa (CM. PUCYHOK). ITOrpeniHOCTh U3MEPEHHUS CUIIBI TPEHHSI JAna omeema na 3adanua wacmu 3 (3adanus 24-27) ucnonviyime O1auHK
cocrapisier £0.1 H omeemos Ne 2. 3anuwiume crhavana Homep 3a0aHUA, A 3amMeM OMeEen HA Hez2o.
,1 H.
Omeemul 3anucvléaiime 4émKo u pazoopuueo.

Vcronp3ys mratuB ¢ My(GTOH ¥ JAIKOH, TPy3 C MPUKPEITIEHHON K HEMY HHTBIO,
METPOBYIO JMHEHKY H CEKyHIOMep, COOepHUTE SKCHEPHMEHTAIbHYI0 YCTAaHOBKY
JUIL HUCCIEOBAaHUS CBOOOMHBIX KoyeOaHMII HHUTSHOTO MasTHuKa. Ompemenute
BpeMmst 30 MONHBIX KoieOaHWH M MOCUUTATe YacToTy KoyieOaHmil Ui cirydas,
KOr/la JUIMHA HUTU paBHa | M.
B 6naHKe 0TBETOB:

Pe3ynbrarel SKCIEpUMEHTAJBHBIX H3MEPEHHH Macchl Opycka C Tpy3amu 7,
IUIOIIAIA COTIPUKOCHOBEHUSI OpycKa M MOBEPXHOCTH S M MPHIOKEHHOU cHibl F
MpeACTaBJIeHBI B TaOIHIIE.

2
o v v
JIV‘ omtrra | _ osepxHocrs ’Zn(’)g S ’3COM % ? 1) clienaiiTe pUCYHOK SKCIEPUMEHTAILHOMN YCTAHOBKH;
5 JlepensHnas petika > v 2) 3anuimuTe GopMyNy I pacuéTa 4acTOTh KoNeGaHHuii;
Inactukopas penka 00 30 0, 3) ykaxuTe pe3yNbTaThl NPAMBIX H3MEPEHHil umcia KoneGaHMi M BpeMeHH

3 JepeBsiHHas pelika 100 20 0,4 KOJICOAHMIL;

4 Ilnacrukosas peiika | 400 20 0.8 4) 3amMmInTe YHCICHHOE 3HAYCHHE TaCTOTHI KOJIeOaHHH MasTHUKA.
Kakue  yTBepx/eHUs COOTBETCTBYIOT ~ pe3yJibTaTam POBEEHHBIX
SKCIIePUMEHTAIBHBIX H3MEPEHHUIL? 3adanue 25 npeocmagnsem coboit 60onpoc, na KOmopuli Heo0X00umo oamby
3 TIpe/UTOkKEHHOTO epeHs yTBEp K ICHHIT BEIGEpHTE 6@ PABIIBHBIX. YKAKHTE nucomennstii omeem. Ionnviii omeem donzicen codepricamn He MOALKO omeem
HX HOMEPA. Ha 60MPOC, HO U €20 PA36EPHYMOE, I0ZUNECKU CEA3ANHHO0e 0B0CHOsaNe.

1) Cuna TpeHHs CKOJIBKSHHUS HE 3aBUCHUT OT MacChl OpycKa ¢ rpy3aMu.

L _ _ )

2) TpeHue CKOIbKEHHS MEXLY OPYCKOM U JepeBSHHOMN peifkoil Goiblie TpeHus B xaxylo morofly — THXyIo WM BETPEHYIO — 4€NOBEk NMEPEHOCHT MOpO3 Jierye?
CKOJIBKEHHS MEKIy OPYCKOM M MIAaCTHKOBOH PeiKOil. Orser nosicnTe.

3) Cua TpeHUs CKONBKEHHS 3aBUCHT OT POJIa CONPHKACAFOLICHCS TOBEPXHOCTH.

4) Ilpm yBenW4eHMHM Macchl OpycKa C Tpy3aMH CHIa TPEHHUS CKOJNBKEHHS na 3adanuin 26-27 neodxo0umo 3anucamsv nonHoe peuwieHue, eKalOHaAIOwee
yBEIUYUBACTCH. 3anucy Kpamkozo ycnoeua 3adauu (/ano), 3anuce popmyn, npumenenue
5) Cuna TpeHUs CKOJIbKEHHs 3aBUCHT OT IUIOIIAAM CONPUKOCHOBEHHUSI Opycka U KOMOpbIX Heo0X00umo u O00CHIAMOUHO 011 pPeWleHus 3a0auu, a Mmaxxuce
[IOBEPXHOCTH. Mamemamuyeckue npeoodpazoeanus u pacuémol, NPUEOOAU{UE K HUCTO60MY
omeemy.
Otser: | |

Teno U3 amOMUHHSA, BHYTPU KOTOPOTO MMEETCSA BO3MYIIHAS TOJNOCTD, MIABAET B
BOJe, Morpy3uBIIMCh B Boxy Ha 0,54 cBoero o0péma. OO0BEM Tema (BKIIOUAs
3 o . o
noocts) paseH 0,04 m™. Hatimure 005EM BO3TyITHON ITOJIOCTH.

He 3a6yovme nepenecmu omeemul na 3adanusn 1-18 u 20-23 ¢ 6aank omeemos
M1

B nanexTtpouaitHuke ¢ COMPOTHBIEHHWEM HarpeBaTeNbHOrO 31eMeHta 12,1 Owm
Haxoaurcs 0,6 xr Boasl npu 20 °C. YallHMK BKIIIOYWIM B CETh C HANpsHKEHHEM
220 B u 3a0bUTH BBIKITIOYHTE. Yepe3 CKOIBKO BPEMEHH BOJIA TIOJTHOCTHIO BBHIKHUIIHT,
ecnu KII/I ycranoBku 60%?
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Cucrema olleHUBAHUS IK3aMEeHAIIMOHHOI padoThl N0 Gusnke
Yactp 1

3a BepHOE BBITIOJTHEHHE KaXI0T0 U3 3aMaHuii 1—18 BeicTaBmstercs mo 1 6amy.

Ne 3aganus OTBeT Ne zapanus OTBeT Ne zaganus OTBeT
1 2 7 3 13 1
2 3 8 2 14 2
3 4 9 2 15 1
4 4 10 3 16 2
5 1 11 3 17 4
6 4 12 2 18 1
Yacrtpb 2

Kaxnmoe u3 3amanmii 20-23 oueHmBaeTcs 2 OautaMH, €CIIM BEpHO YKa3aHBI BCE
9JIEMEHTHI OTBeTa, | OaioM, eciy MpaBWIIBHO YKa3aH XOTS OBl OJHMH JIIEMEHT
otBeta, 1 0 0aJIOB, €CJIM OTBET HE COJICPIKUT SJIEMEHTOB IPABUIILHOTO OTBETA.

Ne 3aganus OTBeT
20 451
21 231
22 35 i 53
23 23 wmm 32
Yacrte 3

Kpurtepuu oneHuBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Ipunuun geiicTBUS HHAYKIMOHHOM MIUTHI

B ocHoBe gelcTBHA < MHAYKUMOHHOM  IUIMTHL  JIGKHUT  SIBJICHHE
3JIEKTPOMArHUTHOM MHAYKIUH — SIBJICHHE BOZHUKHOBEHHSI AJIEKTPHUUECKOT0 TOKa B
3aMKHYTOM MPOBOJHUKE NPU W3MEHEHHH MAarHUTHOTO IMOTOKa 4Yepe3 IUIOMIAAKY,
OTPaHMYEHHYI0 KOHTYPOM NpPOBOJHUKA. MHIYyKIIMOHHBIE TOKH TMPH H3MEHEHUHU
MAarHMTHOTO TOJII BO3HUKAIOT U B MAaCCHUBHBIX 00pasliax MeTaia, a He TOJbKO B
MIPOBOJIOYHBIX KOHTYpaX. ITH TOKH OOBIYHO HA3BIBAIOT BHXPEBBIMH TOKAMH, WU
Tokamu DPyKko, M0 MMEHH OTKPBIBIIETO UX (paHiry3ckoro ¢pusuka. Hampasienue u
CHJIa BHXPEBOTO TOKa 3aBUCAT OT (OpMbI 00paslia, OT HaINpaBleHHS BEKTOpa
MarHUTHOW HMHIYKIMM M CKOPOCTH €Tr0 M3MEHEHHs, OT CBOWMCTB Marepuaia, u3
KOTOpOro cienan oOpasen. B MacCHBHBIX MpPOBOJHUKAX BCICICTBHE MAaJIOCTH
JJIEKTPUIECKOTO COTPOTHBIICHHUS TOKH MOTYT OBITh OUCHb OOJBIIUMHU U BBI3bIBATH
3HAYUTEILHOE HarpeBaHuUe.
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[purnun paboTel MHAYKIMOHHOI IUIMTHI IIOKa3aH Ha puCyHKe. llox
CTEKJIOKEPAMUYECKOM IOBEPXHOCTBIO INIUTHI HAXOUTCS KaTyIlIKa MHIYKTUBHOCTH,
0 KOTOpPOM TMPOTEKAaeT MEepPeMEHHBIM DIEKTPUYECKUH TOK, CO3JAIOIIUN
nepeMeHHoe MarHuTHoe mose. Yacrota Toka cocraBmser 20-60 xl'm. B nne
HOCYJbl HABOIATCA TOKM HUHIYKIUHU, KOTOpBIE HAarpeBalOT €ro, a 3aodHO U
MOMeIEHHbIE B TOCYAY NpoAyKThl. HeT Hukakoil Terionepeaayy CHU3Y BBEPX, OT
KOH(OPKH 4epe3 CTEKIO K IOCyZAe, a 3HAUUT, HET M TEIUIOBBIX MmoTepb. C TOUYKH
3peHnsi O(QQEKTHBHOCTH  HUCIIOJIB30BAHUS  MOTPEOSSIEMON  DICKTPOIHEPTUH
UHAYKIMOHHAS IUINTA BBIFOJHO OTIMYAETCS OT BCEX APYIMX TUIIOB KYXOHHBIX
IUIMT: HarpeB MPOUCXOAUT ObIcTpee, uYeM Ha Ta30BOM WM  OOBIYHOH
anexTpuueckor miaute, a KIIJ[ HarpeBa y WHAYKIIMOHHOW ITUTHI BBILIE, YEM Y
9THX IUIHT.

2

Buxpesbie
4L‘ TOEEE OUDOE 3 Ezin b e Bocxonsupait
YABL TEIIOBOMI
MarnutHoe NoTOK
ToJie
YCTpOHCTBO HMHAYKIMOHHOW IUMTRL: | — mocyma ¢ JAHOM U3

(eppOMarHUTHOrO Marepuana;, 2 — CTEKIOKEpaMHUYeCKas MOBEPXHOCTD;
3 — cnoif u30IsIMK; 4 — KaTyIIKa HHIYKTUBHOCTH

VHAyKIWMOHHBIE IUIATHI  TPeOYIOT TPHMEHEHHWsS METaUTMYecKOd  MOCYHEBL,
obnanaromell GeppoMarHUTHBIMU CBOMCTBaMH (K MOCYJE MODKEH MPUTITHBATHCA
MarauT). [Ipraém gem Tomme 1HO, TeM OBICTpee MPOUCXOIUT HATPEB.

W3MeHHTCS MM W e€clnM HM3MEHHUTCS, TO KaK BpeMsi HarpeBaHUs KacTPIONM Ha
WHIYKIIMOHHOW TUTUTE TIPU YBEIUYEHHU YaCTOTHI MEPEMEHHOTO JJIEKTPHYECKOTO
TOKa B KaTylIKe HWHIYKTHBHOCTH TMOJ CTEKJIOKEPAMHYECKOH TOBEPXHOCTHIO
minTel? OTBET MOSICHUTE.

O0pa3zen BO3MOKHOI'0 OTBETA

1. Bpems HarpeBaHUsl yMEHBIIUTCS.

2. Ilpu yBenuueHUM 4YacTOThl TOKA B KaTyIIKe WHIYKTUBHOCTH YBEJIMYMBAETCS
CKOPOCTb HM3MEHEHHs CO37aBa€MOT0 MM MAarHUTHOTO TOJIS, W, CJIEeI0BaTeIbHO,
YBEIIMUUBAETCS BEIMUMHA BUXPEBOIO MHIYKIMOHHOIO TOKA B JHUINE KACTPIOIH.
CornacHo 3akoHy Jlxoymns—JleHna yBenMueHHME CHJIBI TOKa B IPOBOAHUKE
MIPUBOJUT K YBEIMUYEHHUIO KOJMUYECTBA TEIUIOTHI, BHIIEISIEMOIO B MPOBOJHUKE 32
€JIMHULLY BPEMEHH.
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Copep:xanue Kputepus Banasl
IIpeacraBieH npaBWIBHBINA OTBET Ha BONPOC, U MPUBEAEHO J0CTATOYHOE 2
000CHOBaHHeE, HE COJepIKalIee OMHIO0K
[IpeacraBnen mpaBUIBHBIA OTBET Ha IMOCTABJICHHBIH BOMPOC, HO €ro 1

000CHOBAHHE HE SBISIETCSA JOCTATOYHBIM, XOTS COIACPKHUT 00a 3IeMeHTa
MPaBUJIBHOTO OTBETA WM yKa3aHHe Ha (DU3MUYECKHe SBICHUS (3aKOHBI),
[IPUYACTHBIE K 00CYKJaEMOMY BOIPOCY.

nim
ITpencraBiieHbl KOPPEKTHBIE PACCYKACHUS, IPUBOIAIIUE K IPaBUIBHOMY
OTBETY, HO OTBET SIBHO HE CPOPMYIHPOBaH

[IpencrasiieHsl o0mMe pacCyXAEHUs, HE OTHOCSIINECS K OTBETY Ha 0
MOCTaBJIEHHBIA BOIIPOC.

nimn
OTBeT Ha BONPOC HEBEPEH HE3aBHUCHUMO OT TOrO, YTO PACCYKICHUS
NIPaBUJIbHBI MM HEBEPHBI, WU OTCYTCTBYIOT

Maxcumanvruwiii 6aun 2

Hcnonp3ys mwratuB ¢ MyQGTOW U JIANKOH, IPpy3 ¢ NPUKPEIUIEHHOW K HEMY HHUTBIO,
METPOBYIO JHMHEHKY M CEKyHIOMEp, COoO0epHTe 3KCIHEPHMEHTATBHYI YCTaHOBKY
JUISL WCCIICZIOBAaHUS CBOOOMHBIX KoyieOaHMIT HHUTAHOrO MasTHHKa. Ompexmenute
BpeMsi 30 monHBIX KojeGaHMH W MocyuTaiiTe yacToTy KojeGaHMH Ui ciydas,
KOTJa JJIMHA HUTH paBHa 1 M.

B Oxanke 0TBETOB:

1) cnenaiite puCyHOK 3KCIIEPUMEHTAILHON YCTaHOBKH;

2) 3anumure GopMyay A pacyéTa 4acTOThI KOJeOaHWi,

3) ykaxuTe pe3yabTaThl NPSIMBIX W3MEPEHHH dYHClla KOoneOaHWif M BpEeMEHH
KOJICOaHMIA;

4) 3amUIINTE YUCICHHOE 3HaY€HHE YaCTOThI KoleOaHuil MasiTHUKA.

XapakTepucTHKA 000pYy10BAHUS

Ilpn BEITONHEHWM 3amgaHUA HCHONB3yeTcs KOMIUIEKT obopymoBaHus No 7
B CJIE/IyIOLEM COCTaBe:

— IITaTUB ¢ My(TOM U JIANKOM;

— METpOoBas JUHEIKa;

—Tpy3 C IPUKPEIIEHHOW K HEMY HUTHIO;

— CEKYHAOMeEp.

Buumanue! Tlpu 3ameHe kakoro-iu0o 31eMeHTa 000pY/OBaHUS HA aHAJIOTHYHOE

C JpPYTMMH XapakTepPUCTHKAMH HEOOXOINMO BHECTH COOTBETCTBYIOIIHE
M3MEHEHUS B 00pasel] BEIITOTHCHNUS 3aJaHHA.
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O0pa3seln] BO3MOKHOTO BHITOJTHEHUS
1. Cxema dKCIIepUMEHTAIbHOW YCTaHOBKHU:

2.v= E

t
3.t=60 c; N=30.
4.v=0,5Tu.
Ykazanue sxcnepmam

Usmepenne BpeMeHU KOJe€OaHWU ¢ CUMTAETCS BEPHBIM, €CIIM €ro 3HaYeHUE
HIOMNA/IaeT B UHTEPBAI £5 ¢ K yKa3aHHOMY 3HA4CHUIO.

Copnep:kanue KpuTepusi Baubl

[ToaHOCTBIO TPaBIIIBHOE BHIMOJIHEHNE 3aJaHHs, BKIIIOYAoIIee B ce0sl: 4
1) cxeMaTHYHBIN PHCYHOK SKCIIEPUMEHTALHOMN YCTaHOBKH;

2) dopmyny s pacyéra HMCKOMOHM BEIWYHMHBI 1O JOCTYIHBIM IS
U3MEpeHHs BeIMYMHAM (6 OaHHOM Clyude 4acmomel KOLeOaHull
MASAMHUKA Yepe3 YUCTO KONeOAHUL U NPOMENCYMOK 8DEMEHU, 8 medeHue
KOMOPO20 OHU HAOI0OANUCY);

3) npaBUIIBHO 3alMCAHHBIC PE3YJbTATHI MPSIMBIX U3MEPEHUH (68 OaHHOM
cnyuae pe3ynbmamvl UBMEPEHUs NPOMENCYMKAd 6peMeHu U  Yucid
Konebanuil),

4) nmosry4eHHOE IPaBMIEHOE YHCICHHOE 3HAYCHHUE HCKOMOI BEJIMUHHBI

[IpuBeneHs! Bce 37€MEHTHI PaBMIIbHOTO 0TBeTa 1—4, HO 3
JIOTyIIeHa OIIMOKA MPH BHIYMCIICHUN 3HAYEHHUS! HICKOMOM BEJTMYHHBL.
401041
Jomymena omuOka Tpu 0003HAYSHWH CIUHUI] H3MEPEHUs HCKOMOM
BEJINYHHEI.
NI
Jomymena omuOka B CXEMAaTHYHOM PUCYHKE SKCIIEPUMEHTAIBHOM
YCTaHOBKH, HJIM PUCYHOK OTCYTCTBYET.

ChenaH  PHCYHOK  DKCIIEPUMEHTAIFHOM  YCTaHOBKH, MPaBHIBHO 2
MpUBEJIEHbl 3HAYCHUS MPSIMBIX W3MEPEHMH BEIMYMH, HO HE 3allMcaHa
(bopmyiia uis pacuéTa HCKOMOW BEJIMYHHbI, U HE TIOTyYeH OTBET.

nim
[IpaBunbHO TpHBEOEHHI 3HAUYCHHS MNPSIMBIX M3MEPEHUH BETUYUH,
3amucana ¢Gopmylnia Js pacuéTa MCKOMOM BEIHMYUHBI, HO HE MOJIYYeH
OTBET, M HE IPUBEJEH PUCYHOK SKCIIEPUMEHTAILHOW YCTaHOBKH
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NI
[IpaBunpHO mNpuUBENEHBI 3HAUYEHHSI MPSAMBIX H3MEPEHUM, NpUBEIEH
MIPaBWIBHBIA OTBET, HO OTCYTCTBYET PHCYHOK 3KCIEPUMEHTAIbHOU
YCTaHOBKH M hopMyIta sl pacyéra HCKOMO BEMYHHBI

3anucaHo TOJABKO NPABUIBHOE 3HAYEHUE IPSMBIX U3MEPEHHN. 1
nim
IIpencraBieHa TOJNBKO MPaBIIBHO 3amMCcaHHas QopMmyna Ui pacuéra
HCKOMOM BEJINYMHBI.
W
IIpuBeneHO mpaBUWIIBHOE 3HAYEHHME TOJBKO OJHOIO M3 MPSIMBIX
U3MEpEHHH, U clieTaH PUCYHOK SKCIEPUMEHTAIbHON YCTAHOBKH

Bce ciydau BBIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKA3aHHBIM 0
KpuTepusM BbicTaBneHus 1, 2, 3 win 4 6amioB. Pa3po3HeHHbIE 3arucH.
OTCyTCTBHE MOMBITOK BHIMOJHEHNUS 3aIaHHS

Maxcumanvroiil 6aun 4

B kakyro Morojy — TUXYIO WJIM BETPEHYIO — YEJOBEK MEPEHOCHT MOpO3 jerde?
OTBET MOSICHUTE.

Oo6pa3en BO3M0KHOT0 0TBETA

1. B TuXyt0 Orogy MOpo3 IepeHOCHTCS JIeTye.

2. OmynieHue OOJIBIIETO WJIM MEHBIIETO XO0J0Ja CBSA3aHO C HMHTEHCHBHOCTHIO
nepeiavyn Terula TeJIOM B OKPYIKAloIIyIo cpeny. B BeTpenyro moroay ot nuna (OT
TeNa) 3a OJHO W TO YK€ BpPEeMs OTHUMAETCS ropasio OOIbIle TeIlia, HEKEId B
TUXyl0 moroxy. B Tuxyro moroxy oOpasyloIIMiiCsl y HOBEPXHOCTH Teja CJIOH
TEMIOrO BIAKHOTO BO3/yXa HE TaK OBICTPO CMEHSETCS HOBOW MOPIMEH XOJIO0JHOTO
BO3/yXa.

Conep:xkaHue KpuTepus Bbaaabl
[IpencraBiieH npaBUWIbHBIM OTBET HA BONPOC, U MPUBEAEHO J1I0CTATOYHOE 2
000CHOBaHHe, HEe coJeprKaliee OO0k
[IpencraBieH npaBWIBHBIM OTBET HAa IIOCTABJIEHHBIM BOIPOC, HO €ro 1

000CHOBaHHE HE SBISIETCS JTOCTATOYHBIM, XOTS COJACPIKHUT 00a 3IeMeHTa
IIPaBUJILHOI'O OTBETa WJIM yKa3aHHE Ha (PU3NYECKUE SBICHUS (3aKOHBI),
MIPUYACTHBIE K 00CY)KJaeMOMY BOTIPOCY.

nimn
[IpencraBieHbl KOPPEKTHBIE PACCYKIACHUS, PUBOISIINE K PABUIBHOMY
OTBETY, HO OTBET SIBHO HE c(hOpMYIMPOBAH

IIpencraBiieHbl O0ImME pPacCy>KICHHSA, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTaBJIEHHBIA BOIPOC.

nim
OTBeT Ha BOMPOC HEBEPEH HE3aBHUCHMO OT TOTO, YTO PACCYKICHHS
MIPAaBWJILHBI WM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxcumanvrviil 6aun 2
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Teno U3 anlOMHHUS, BHYTPU KOTOPOTO MMEETCs BO3IyIIHasl MOJOCTb, IUIABACT B
Boje, morpysuBlIKch B Boay Ha 0,54 cBoero o0Obéma. OO0BEM Tenma (BKIHOUAs
nosiocts) pasex 0,04 M°. Haiiziure 066éM BO3yIITHOW TIOJIOCTH.

Bo3MokHBII BapHAHT penieHust

ano: ) F, =mg (ycnoBue niaBaHus)
V'=004xm pgg'0’54'V:pg(V_Vnon)
Viorp = 0,54V 0.54.1
ps = 1000 xe/n’ vy, =Pl
p = 2700 ke/m’ p

y :V_p8-0,54~V

oJx
p

Viaon = ? Omeem: 0,032 v’

Conep:xanne KpuTepHsi Basubl
ITpuBeneHO MONHOE MPaBHIBHOE PELICHHE, BKIFOYAIOIIEE CIEAYIOLINe 3
SIICMEHTHIL:
1) BepHO 3amMCaHO KPaTKOE yCJIOBUE 3a/1a4H;
2) 3anWcaHbl ypaBHEHHs H  (OPMYJIbI, NPUMECHEHHE KOTOPBIX
HEOOXOMMMO M JOCTaTOYHO JUIsi pEIICHHS 3aJaddl  BBIOPAHHBIM
Croco0oM (8 danHOM pewieHuu. yciosue niaganus mei, opmyia oas
pacuéma cunvl Apxumeoa, opmyna 011 pacuéma oOvéMa mena no
U3BECHBIM MACCe U NIOMHOCMU);
3) BBINIONIHEHB HEOOXOAWMBIE MaTeMaTHUeCKHe MNpeoOpa3oBaHUs H
pacu€Thl, MPHUBOSIIME K MPABWIBHOMY YHCIOBOMY OTBETy, W
TPE/ICTaBICH OTBET. [IpHM STOM JOIyCKaeTcsl pemIeHHe IO YacTsIM»
(C MPOMEXYTOUHBIMU BBIYUCIICHUSIMH )
IMpaBunbHO  3ammcaHBl  HeoOXomuUMBIe  (OPMYINBI,  ITPOBEICHEI 2

BBIYUCIICHNS], ¥ TIOJy4eH OTBET (BEpPHBIM MM HEBEPHBIii), HO JOMyIIeHa
omuOKa B 3aIMCH KPaTKOTO yCIOBUS WK nepeBoze eauHui B CH.

nim
[IpencraBieHo npaBUIIbHOE pellIEHUE TOJIBKO B 001IeM BHJIe, 0€3 KaKHX-
MO0 YHCIIOBBIX PACUYETOB.

nim
3amucaHbl ypaBHEHUs U (OPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U_JIOCTaTOYHO Uil peIleHHs 3afayd BbIOpaHHBIM CIOCOOOM, HO B
MaTeMaTHYEeCKUX MpPeoOpa3oBaHUAX WM BBIUUCICHHAX JOMyIIeHa
ommoOKa
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Copepixanue KpuTepusi

Bbanabl

3anucaHbl ¥ UCIOJIB30BaHbI HE BCE UCXOAHBIE ()OPMYJIbI, HEOOXOAMMBIE 1
JUTSL PELICHUS 3aJa4u.

nim
3amucaHbl BCe MCXOAHBIC (DOPMYJbI, HO B OMHOW M3 HHUX JOMyIICHA
omnbka
Bce ciyuau perieHus, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0

KPHUTEPHUSM BBICTABIECHUsI OLICHOK B 1, 2, 3 Gamna

Maxcumanvrvii 6an 3

B oanextpouaiiHuKe C COMPOTHBICHHEM HarpeBaTtelnpHOro 3imemeHta 12,1 Om
Haxoautcs 0,6 xr Boasl npu 20 °C. YallHMK BKIIIOYWIIM B CETh C HANpsHKCHHUEM
220 B u 3a0butH BBIKJIFOUUTE. Yepe3 CKOJIbKO BPEMEHH BOJIA TIOJTHOCTHIO BBIKHUIIHT,
eciu KII/J] yctanoBku 60%?

Bo3MokHBII BapHAHT pelieHust
ano:

R=12,1 Om H=M,rae Aonesy =Q =cmAt +Lm

arp
m = 0,6 ke )
11 =20°C =1
t, =100 °C Ay R
n=20,6 m(cAt+L)R
U=220B n:—U2t ,rae At =t, -
¢ =4200 Ix/(xr-°C) m(cAt n L)R
L=23-10° x/kr  |1=——F—"—

U™

T—? Omeem: 1=659 c= 11 mun

© 2013 dDenepanbhas cinyx0a 110 Hag30py B cdepe oOpazoBaHus 1 Hayku PD

ITpuBeneHo MOHOE MPaBHIBHOE PEUIeHHe, BKIIOYAIOIIee CIIeTyOIIne
AIIEMEHTBI:

1) BepHO 3amHCcaHO KPATKOE YCIOBHE 3a/1a4H;

2) 3amMcaHbl ypaBHEHWUS W (QOPMYIBl, HOPUMEHEHHE KOTOPBIX
HEOOXOMMMO W JIOCTATOYHO JJIsl pEIICHHWsS 3aJa4yd  BBIOpaHHBIM
crocobom (8 danmoMm pewteHuu: Gopmyra Kod(pduyuenma noiesHo2o
Oeticmeusl; Gopmyna pabomvl INEKMPUYECKO20 MOKA;  QOPMYTIbL
KOIUYecmea meniomol, He0OX00UMO20 OJisl HAZPEBAHUS BEUECMEd U e20
Kuneuus);

3) BBINOJIHEHBI HEOOXOAMMBIC MATEMATUYECKHE IPEOOpa3oOBaHUS H
pacu€rel, TPHUBOJSNINE K NPABHIFHOMY YHCIOBOMY OTBETY, U
NpPECTaBIeH OTBET. [IpuM 3TOM JOIyCKaeTcsi PELICHHE IO YacTsIM»
(c MPOMEKYTOYHBIMHU BBIYHCICHHUSIMH)

3

[IpaBUibHO  3amUCaHBl  HEOOXOJWMbIe  (OPMYJNBI,  MPOBEICHBI
BBIYHCIICHUS, U TIOJYYeH OTBET (BEPHBIIl HJIM HEBEPHBII), HO JOIYyIICHA
omrOKa B 3aIiCH KPATKOTO YCIOBHS Min nepeBoje exunuil B CU.

i
IpencraBiieHO MPaBIIBHOE PEIICHUE TONBKO B 00LIEM BHIE, Oe3 KaKnuX-
JTIUOO0 YHCIIOBBIX PACUYETOB.

NI
3amucaHbl ypaBHEHUs U (POPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U _JIOCTaTOYHO JUIsS PELICHHUsS 3a/Ja4d BHIOPaHHBIM CIIOCOOOM, HO B
MaTeMaTHYeCKUX MPeoOpa3oBaHUsIX WM BBIYUCICHUSX JOIYyIICHA
omuoKa

3anucaHbl U UCIOJIB30BaHBI HE BCE HCXOAHBIE (HhOPMYIIbI, HEOOXOAUMBIE
JUTSL PEIICHUS 33149 H.

NI
3amucaHbl BCe MCXOAHBIE (DOPMYJBI, HO B OMHOW M3 HHX JOMyIIeHA
ommnoKa

Bce cmyudaun peleHus, KOTOpble HE COOTBETCTBYIOT BBIIMIEYKa3aHHBIM
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvroiii 6ain
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