- OCHOBHOW FOCYIAPCTBEHHbIM 9K3AMEH - 2021 B
BnaHk oteetos Noq B _

Kop o6pasoBarteneHon Knacc Homep
EfE PervoH opraHu3ayumn Homep bBykea Kop M3 ayauTopuu
o Toop B R
@ 72
Kop npeamera HassaHue npegmeta o HQMep KMM‘
0:3 OiN3 UNKA i ; 19051

TMoAnueh YMaCTHUKA CTPOTO BHYTPU OKOLLIKA.

e s ABBTAEEX3INNKAMHONPCTY®XUYWLDOIO 9?10?% O l Z 3‘4?556 89 ( )
EPHLM epnawn A B CDEFGCHITKLMNOPQRSTUVWXYZ, -3 AAAC tooup

Bce Bnanku u nucTbl © KOHTPOIbHBIMW M3MEPUTENIbHBIMW MaTepuanamu paccMaTpuBakoTCA B KOMNEKTe.

CBepneHunAa 06 yyacTHuke .
damunus : PoE ' :
Nms
Ot4ecTBO
(Npy Hanu4nK)
[oKyMeHT Cepus R EEN E Homep

3AMNPELLEHbBI ncnpaenexuns B obnacti oTBETOB.

Pe3ym=1'a'rb| BbIMNOMHEHUA 3a,qa|-mu c KPATKMM OTBETOM

1 3agaHue BbinonHAeTcA Ha OnaHke Ne2

[\
o

3asaHue BbinonHaeTca Ha 6naHke Ne2

N
-

3agaHve BbinonHaeTcs Ha 6naHke Ne2

3agaHue BbINONHAETCHA Ha 6naHke Ne2

N
w

3anaHue BbinonHaeTcA Ha 6naHke Ne2

3agaHue BbINonHsaercsa Ha 6naHke No2

3agaHuve BbInonHsAeTcs Ha 6naHke Ne2

[\
[=>]

He 3anonHsaetcsa

N

He 3anonHsaerca
He 3anonHsercs

He 3anonHsiercs

He 3anonusaetcsa

w
g

w N N e
o ~ ~ N © ~

He 3anonHsaetca

e S 2 2 T Y R S O

32 He 3anonxHsaetcsa

3ameHa oWKOOoYHLIX OTBeTOB Ha 3aaaHua ¢ KPATKMM OTBETOM

YpaaneH ¢ ak3ameHa B cBs3n
C HapylueHneMm nopsiaka
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MepenuwwmTe sHayeHus nonei “Pervon”, “Kog npeamera’, “HaseaHuve npegmera”, “Homep KMM” ns BnaHka orsetos Net.
OTBevas Ha 3a[iaHusi C pa3BEPHYTLIM OTBETOM, NULLMTE akKypaTHO 1 pa3bopuvBo, cobniogas pa3meTKy CTpaHuLbl.

He 3abyakTe ykasaTb HOMep 3aaaHus, Ha koTopoe Bbl oTBevaeTe.

Ycnoeus 3aaHns NepenncbiBaTb HE HYXKHO.

m Bce bnaHku U nucTsl KOHTPONbHLIMU U3MEPUTENLHBIMKA MaTepuanamMu paccmaTpuBaloTCA B KOMNNEKTe. 3anonHaTe renesown py‘-lKOﬁ YepHbIMW YepHUNamu.
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OcHOBHO¥ rocyaapcTBeHHBIH 3K3aMeH
no ®U3NKE

HNHcTpyKuus no BLINOJIHEHHIO PadoThl

Ha BeImoHEHNE SK3aMeHAMOHHON paboThI 10 (hU3MKE OTBOAUTCS 3 yaca
(180 MuHYT). DK3aMeHAIIMOHHAs paboTa BKIIFOUAET B ce0s 25 3amaHuil.

OtBetnl K 3amanusaMm 1, 2, 4, 11-14, 16, 18 u 19 3ammceIBarOTCsS B BHJE
nocsietoBaTeIbHOCTH M. OTBeTOM K 3amanusM 3 u 15 sBisercs oxHa mudpa,
KOTOpasi COOTBETCTBYET HOMEPY NPaBUIbHOIO 0TBeTa. OTBETHI K 3a1aHUSIM
5-10 3anuchIBalOTCS B BHJE LEJIOTO YUCIA UM KOHEUHON NECATUYHOH IpoOHu C
yu€TOM yKa3aHHBIX B OTBeTe eIuHMIl. OTBET 3alUIINTE B IMOJE OTBETA B TEKCTE
paboTsl, a 3aTeM nepeHecure B 61aHk oTBeToB Ne 1. ENUHUIBI I3MEpeHHs B OTBETE
yKa3bIBaTh HE HAJIO.

K 3amanmam 17, 20-25 cnemyer maTh pa3BEPHYTHIA OTBET. 3alaHUA
BBINOJIHSIOTCA Ha Oy1aHKe 0TBETOB Ne 2. 3anuiInTe cHauana HoMep 3aJaHus, a 3aTeM
orBer Ha Hero. OTBeTHl 3amuchiBaliTe 4Y€TKO W pazbopumBo. 3amanue 17
9KCIIEPUMEHTANBHOE, W JUI €ro BBINOJHEHUS HEOOXOAMMO BOCIOJIB30BATHCS
71a00paTOPHBEIM 000PYIOBAHUEM.

Paspemaercss monp30BaThCs  HEMPOrPaMMHPYEMBIM  KalbKyJIATOPOM C
BO3MOJKHOCTBIO BBIYMCIICHHSI TPUTOHOMETpHYECKHX (yHKIui (cos, sin, tg)
U JINHEUKOM.

Bce Onanku 3amosiHSIOTCS SPKUMH YEPHBIMH depHMIaMu. Jlomyckaercs
HCIOJIb30BaHUE I'eJIEBOY WM KAUIUIIPHON PyUYKH.

[Ipu BRIMONHEHNH 3aJaHUI MOXXHO TOJH30BAaThCS UYSPHOBHKOM. 3amHCH B
YepHOBHKeE, a TAK/Ke B TEKCTe KOHTPOJBHBIX H3MePUTEIbHBIX MATEPHAIOB
He YYHUTBIBAKOTCS NIPH OLICHUBAHUH PA0OTHI.

Bannel, momydeHHsle BaMu 3a BBINOJIHEHHBIE 33JaHUS, CYMMHPYIOTCS.
ITocrapaiiTech BBIOJHUTH KaK MOXKHO OOJbIIe 3aJaHUNA M HabpaTh HamOoJblIce
KOJIMYECTBO OaIoB.

[Tocne 3aBepiieHust pabOTHI NPOBEPHTE, YTOOBI OTBET HA KAXJIOE 33a7aHHE B
6mankax otBeToB Ne 1 m Ne 2 ObII 3ammcaH O MPaBUIIEHEIM HOMEPOM.

Kenaem ycnexa!

TromeHckuit 06J1aCTHO# rocy1TapCTBEHHBII HHCTUTYT Pa3BUTHS pEerHOHAIBHOT0 oOpa3oBanus 2021
KonupoBanue He fomyckaercst
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KHIIO K 103
FeKTO r 102
CaHTH c 1072
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ANIOMUHUN 0,028 (hexpanb 1,2
1030 <% 7800 - : :
BOJIa MOpCKast N CTajb, )KeNe30 N JKENIE30 0,10
1260 £ 8900 L 'H : 10500 0°C
TIIHIEPHH - Meb - opMaJibHbIe YCJI0BMSI: JaBJICHUE a, TeMmneparypa
M M
KT KT Omeemom «k 3a0anusm 1, 2, 4, 11-14, 16, 18 u 19 saersemcsa
pPTYTH 13 600 -3 CBHHEI] 11 350 -3 .
M M nocneoosamenvnocmov yughp. Ilocnedosamenvnocms yugp 3anucvieaiime oe3
v npobenos, 3anamelx u Opy2ux OOROJIHUMENbHBIX CUMB0108. Omeemom K
eJbHas
i & 3a0anuam 3 u 15 aennemca oona yugpa, Komopas coomeemcmeyem Homepy
. %S TEIIoTa K _
Termoémkocts Boapl | 4200 ———— p 2,3-109 PIZS npaeunvnozo omeema. Omeemom k 3a0anuam 5-10 aenaemesn yucno. Eounuyot
kr- C napooOpa3oBaHUs BOJIBI KT uzMepeHus 6 omeeme yKa3vléamos He HA00. 3anuuiunie omeem @ noje oneema 6
OIIOEMKOCT Tl TEIUI0Ta T mekcme padomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB M 1 cnpasa om
ermibra 2400 ———— c napooOpa3oBaHUs 9,0-10° o HOMepa coomeemcmayouiezo 3a0anus, HaYUHasA ¢ nepeoil kKiemouku. Kasxcooti
. T - ..
P Kr cnupra CUMGOJI NUWIUMeE 6 OMOENbHOI KllemouKe 8 COOMEEemMCmeul ¢ NPUGEOEHHLIMU 6
renodmKocts mea | 2100 Jox TeruioTa 55.10¢ Tk onanxe oopasyamu. Omeemor na 3adanus 17, 20-25 sanuwmume na bJIAHKE
kr- C IJIaBJIEHUS] CBUHLIA ’ KT OTBETOB Ne2.
TEII0EMKOCTD 920 ok TEIUIOTA IMJIaBJICHUS . Hx
o 7,8-10* — 1 VCTaHOBHTE COOTBETCTBHE MEKY (DH3MICCKUMHU MOHITHIMH M UX OTIPEICICHHUSIMH.
ATFOMUHHUS kr- C cTamu KT .
i K xaxx7o#t mo3unuy nepBoro croidia noadepuTe COOTBETCTBYIOIIYIO TTO3UIIHIO U3
.. K TEIUIOTA IJIABJICHUS K
TenmoémkocTs cram | 500 ———— 5.9.104 i\ BTOPOTO CTOJNIOIIA © 3alMIIATe B TaOmWIy BeIOpaHHbIE [HGPBI  TOJ
kr- C 0JIOBa KT COOTBETCTBYIOIINMH OyKBaMH.
- K
TeIIoEMKOCTE 400 A% |remioramiapnenns | 5 505 JUK OU3UYECKUE TOHATHS OIIPE/IEJIEHUA
WHK . b N
L1MHKa kr- C JIbJ1a KT A) nyTh 1) JuHUSA, BIOJIb KOTOPOH JABHKETCS TENO
N ok TEIUI0Ta CrOpaHUs K
TermodmkocTh Mequ | 400 ———— p 2.9-107 A b) marepuanbHas TOYKa 2) Teno, pa3MepPhl KOTOPOro MeHbIIE 1 MM
kr- C CrupTa KI' B) nepemeneHue 3) T€JI0, pa3MepaMu KOTOPOro B JAHHBIX
TEIIOEMKOCTh 230 Jox TEIIOTa CTOPaHHS 46107 Jox YCIIOBUSIX MOXKHO MpeHeOpeyb
oJoBa kr- - C KEepoCHHa ’ KT BEKTOpP, COCNUHSIOUINA HadalbHOE
TeILI0EMKOCTD 130 Tk TeIIoTa cropanus ;T 4) moIoXeHue c MOCJIEAYIOLIUM
— 6 4,6-10" — MIOJIOKEHUEM
CBUHIIA kr- C C€H3MHA KT
- JIUIMHA  TPAeKTOpPUM, IO KOTOpOM
TEII0OEMKOCTh 420 ik 5) P PHH, P
- JIBUTAJIOCH TEJIO
OpoH3BI k- C
A|b|B
Temnepatypa njiaBjaeHust Temneparypa KuneHust OTBer:
CBHHIIA 327 °C BO/IbI 100 °C
0JI0Ba 232 °C crmpTa 78 °C
TBaa 0°C
2
Om - MM o
YaenabHoe dj1eKTpUuyecKoe conporuBiaenue, ———— (mipu 20 °C)
M
cepebpo 0,016 HHUKEJINH 0,4
Meb 0,017 HUXPOM (CIIIaB) 1,1 H
TromeHckuit 06J1aCTHO# rocy1TapCTBEHHBII HHCTUTYT Pa3BUTHS pEerHOHAIBHOT0 oOpa3oBanus 2021 TromeHCKHit 001aCTHOM rOCY1apCTBEHHBIN HHCTUTYT Pa3BUTHs PerHoHaIbHOTO oOpa3zoBanus 2021
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YcraHOBHTE COOTBETCTBHE MEXTy (OpMyJIaMH Ul pacdeTa (pU3NYECKUX BEIHINH
JUISL CITydasi IPOTEKaHMs TOKA MO YYacTKy LIenH (CM. pUCYHOK) M Ha3BaHUSIMU 3TUX
BEJINYHH.

B dopmynax uenonpsopansl obosHavenms: [ — cuita Toka Ha vuactke AB nerm
Ry 1 R — cONpOTHRICHNS PE3HCTOPOR, [ — BPeMi.
K ka0l MO3HIMH NEPBOTO €TOI0HA [OI0ePHTE COOTRETCTBYIONYIO TIO3HITHIO
ur proporo cronbua 1 zanummre g Tadmmiyy  podpadbble  mdpLl 1107
COOTBETCTBYIOIIHMH OY KBAMH.
GOPMYJTEI OHUINMYECKHE BEJIMYHUHEI
Ay PR 1) MOIIHOCTL MICKTPHUSCKOTO TOKA, BLIACIAIONAACH Ha
B) I'R pearcTope K,
2} MOIHOCTD MIEKTPHYECKOTO TOKA, BBIIEISIONANCA Ha

pesucTope i
3) palora SeKTPHHECKOro TOKa Ha peanctope Ry
4y palora WIEKTPHUECKOID TOKA HA pesHeTope Ky

OrtBerT:

Macca Jlynsl npumepHo B 81 pa3 MeHbIe maccol 3emin. Eciu 3emitst mpUTATUBaeT
Jlyny ¢ cuioit, paBHo#i o Moxyiio F, To JIyHa nputsaruBaet 3emiTio ¢ CHION

1) L 2) F

| 1y OF ,.
5 3 3y Y 4y

TromeHckuit 06J1aCTHO# rocy1TapCTBEHHBII HHCTUTYT Pa3BUTHS pEerHOHAIBHOT0 oOpa3oBanus 2021
KomupoBanue He fomyckaercst
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m@OASHNm\wHO TCKCT U BCTABLTC Ha MECTO IIPOITYCKOB CJIOBa AOH—OWOOOGOHNESMV nu3
EUSwmhmmEOﬁo CIIMCKa.

Mexay CciosMH SKHUIKOCTH M raza mpouecc (A) MOXET
OCYILECTBIIATHCSA 3a CUET KOHBEKIIMU U TEIUIONPOBOIHOCTH. PaccMOTpuM omBbIT (cM.
pucyHOK). Ha nHe mpoOupku ¢ Bogoi HaxoasaTcs KyOHUKH Jibia. BepXHMIt CIToii BOABI
HarpeBaroT Ha cnupToBKe. IIpu 9TOM BepXHUil CIIOM BOABI 3aKUIAET, a JIE] HE TaeT.
ITpu Takom criocobe HarpeBaHus TEMIBIE ¢JI0U BObI IMetoT (B)
IUIOTHOCTB, YeM XOJIOAHBIE, U HE OMYCKAIOTCs BHU3, T.€. (B) HE
npoucxoaut. Boma mporpeBaercss Tombko 3a cuét (IN) , 9TO
MIPOUCXOMT JOBOJBHO JIOJITO.

Cnucok cnoe:

1) MeHbIIyIO

2) GombIIIyIO

3) Teruionepeaayn

4) TenI0&EMKOCTh

5) KOHBEKITUS

6) u3my4yeHue

7) TETUTOTIPOBOTHOCTH

3anumuTe B TaOIUITy BRIOpaHHBIE UG PHI TI0J] COOTBETCTBYIOIUMHU OyKBaMHU.

OrtBerT:

TromeHCKHit 001aCTHOM rOCY1apCTBEHHBIN HHCTUTYT Pa3BUTHs PerHoHaIbHOTO oOpa3zoBanus 2021
KonupoBanue He Jomyckaercst
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Panuyc okpyXHOCTH, 110 KOTOPOH ABHKETCS TEJIO, YBEIMUIIN B 2 pa3a, IMHEHHYIO
CKOPOCTb Tella yBeIU4UIu B 4 pa3a. Bo ckonbko pa3 yBeauuuiocsh
LEHTPOCTPEMHUTENBHOE YCKOPEHHUE Tea?

OtBeT: B pas(a).

JI€rkwmii pprYar HaXOJQUTCA B PaBHOBECHH MMOJ AelcTBUEM IByX cuil. Cuna Fo=6H.
Yemy paBna cuia Fi, ecnu ruteuo cuiibl Fi paBHO 25 oM, a miedo cuibl Fa paBao 15
CM.

A B

"
"~
[ ] l

OrtBer: H.

B kxepammueckyro dbameuky (THTEIb) OIMYCTHIH OSJICKTPHUYSCKHA TEPMOMETp H
HachbllIAIM KpUCTaJUIMYecKoW cepbl. [locime 3Toro Turenp MOMECTHIM B I€Yb.
JuarpaMma M3MEHEHUsI TEMIIEpATyphl CEpbl ¢ TEUEHHEM BpPEMEHHM IIOKa3aHa Ha
pucyHnke. Ileub mpu NOCTOSHHOM HarpeBe MepefaBaja cepe KaXAylo MUHYTY
KOJIMYECTBO TEIUIOTHI, paBHOe B cpenHeM 1kJ[k. Kakoe konmdecTBo TemmoTs
NepeaHo cepe Ha ydacTke e€ MiiaBieHus?

r

0 2 4 6 8 10 £MmuH

OtBeT: KJIx.

B snexTpuueckoit nenu (cM. pHCyHOK) ammepmerp Al moxassiBaeT cuiy Toka 1,5
A, amnepmerp A2 — cuiy Toka 0,5 A.

ﬁm@gv\ paBHa CuJia TOKa, IMPOTCKArOUIEro 4epes3 bm—?ﬁdv\w

OrtBerT: A.

TromeHckuit 06J1aCTHO# rocy1TapCTBEHHBII HHCTUTYT Pa3BUTHS pEerHOHAIBHOT0 oOpa3oBanus 2021
KonupoBanue He fomyckaercst

[ ]
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B kakoif u3 Touek OyneT HaxXxOAUThCS HM300paKEHHE TOYEYHOTO HCTOYHMKA S,
co3laBacMoe COOHMpArOIIei TMH30M ¢ POKyCHBIM paccTosHueM F?

!
2 ]
. #®y

F 2] ~...

OrtBeT:

CKOJIBKO 31IEKTPOHOB COJIEPKHUT HEHTPaTbHBINA aTOM H30TONA MOJIOHUS 23$P0

OrtBeT:

OyTOOMBHBIN MU, KaTAIIUICS 110 POBHOMY TOPH30HTAIBHOMY YYacTKy 3eMIIH,
OCTaHABIMBAETCS M3-32 TpeHUs. Kak mpu 3TOM HM3MEHSIOTCS KHHETHUYECKas H
MOTEHIUAIbHAS YHEPTus Ma4a?
JIis ka)k[ oM BETMYUHBI ONPEIEINTE COOTBETCTBYIOILUI XapaKTep H3MEHEHUS:

1) yBenuuuBaeTcs;

2) yMeHbIIIaeTcs;

3) He U3MeHseTCH.
3anumuTe B TaOJIUIy BBIOpaHHBIE IU(PBI AT KaxI0H (U3NUECKON BETUYMHEI.
I{udpsr B OTBETE MOTYT TOBTOPSTHCS.

IToTeHnmanpHas
SHEprus Ms4a

Kunernueckas
SHEPrHsl Ms4ya

[IpenmMeT, HaxoAsAIMUACT MEXAY (HOKYCHBIM W JBOHHBIM (POKYCHBIM PacCTOSHHEM
JIUH3BI, IEPEMECTIIIN OIIMKE K JBOHHOMY (hOKycHOMY paccTosHuio. Kak mpu sToM
M3MEHWJIOCH PACCTOSTHUE MEXKTY JIMH30M U N300paKeHNEeM MPeIMETa U ONTHIECKast
CHUJIa JINH3BI?
J1st kKa>koi BETMYMHBI OMPEENIUTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUS:

1) yBennummnacs;

2) yMEHBIIIJIIACK;

3) HE U3MEHMIIACh.
3amummTe B TaOJMUIy BHIOpaHHBIC IU(PHI IS KaXI0W (QU3NUECKON BETUINHBI.
udpsl B 0OTBETE MOTYT MOBTOPSITHCSL.
Paccrosinue Mexnay AMH301 1

n300paKeHUEM IpeMeTa

Onruyeckas cujia JIMH3BI

TromeHCKHit 001aCTHOM rOCY1apCTBEHHBIN HHCTUTYT Pa3BUTHs PerHoHaIbHOTO oOpa3zoBanus 2021
KonupoBanue He Jomyckaercst
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Ha pucynke mpexacTtaBieH rpaduk 3aBHCHMOCTH TEeMIIEpaTypbl t HEKOTOPOTO
BElIeCTBa OT MOJIyYEeHHOro KonudecTBa TemnoTsl Q. IlepBoHavanbHO BelIecTBO

HaxXoauJiIoCh B me@hoz COCTOSTHUH.

1, °C

0 0, Jlk

Hcnonw3ys naHHble rpadrka, BRIOEpUTE U3 MPEIIOKEHHOTO TIEPEYHS 06@ BEPHBIX

YTBEpKACHUS. YKaKUTE UX HOMEpa.

1) VnenbHast TemnoéMKOCTh B TBEPAOM COCTOSHUM MEHBIIE YJIENbHOMN
TEIUIOEMKOCTH B KHJIKOM COCTOSTHHH.

2) Temmeparypa IUIaBJICHUS BEIIECTBA PaBHa ta.

3) Touka b cOOTBETCTBYET JKUAKOMY COCTOSIHUIO BEII[ECTBA.

4) B nporecce nepexona u3 cocTosiHusA b B cocTostHne B BHYTpeHHSS SHEpTus
BEIIECTBA YBEIUUUBACTCS.

5) VYuaacrok rpaduxka ['J] cooTBETCTBYeT IpoIieccy KHIICHNS BEIECTBA.

OrtBerT:

TromeHckuit 06J1aCTHO# rocy1TapCTBEHHBII HHCTUTYT Pa3BUTHS pEerHOHAIBHOT0 oOpa3oBanus 2021
KonupoBanue He fomyckaercst

PernonanbHas onieHka kauecta oopasoBanus 2021r.
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B CIIPAaBOYHUKEC @EwSGOONNN CBOMCTB Pa3JIMYHBIX MATCPHATIOB IIPEACTABJICHA

CIeyIoIas TabIuIIa.

[TnorHocTs )
. - Y ienbHast TeIIoTa
B TBEPJIOM l'emneparypa r
Bemectno - o 50 S —— KK
COCTOSIHUM™®, — TIAB/ICHHA, -
M
AMOMIAHWIIT 2,7 660 380
Meab 8.9 1083 180
Cruuen 11,35 327 25
Cepelpo 10,5 960 87
[ [HHK 7.1 420 120

*[110THOCTE pacCiuIaBJICHHOTO MeETallla CUYUATATb MPAKTHUYCCKU
IIJIOTHOCTH B me_uhog COCTOsSIHUH.

paBHOM ero

Vcrionb3ys paHHBIC TaOJIUIIBI, BRIOEPUTE U3 MPEATIOKESHHOTO MIEPEUHs 06a BEPHBIX

YTBEPKACHUA. YKQKUTE UX HOMEPA.

1) [na mnaBneHus 3 Kr UMHKA W 2 KT MEAH, B3SATHIX NPU HUX TeMIEpaType

IUIaBJICHUS, TpeOyeTCsl OANHAKOBOE KOJIMYECTBO TETIIOTHI.
2) CBHUHIOBBI IIApUK IIaBaeT B PAaCIUIABJICHHOW MeIW TPH YacTHYHOM

MIOTPY>KEHUH.

3) AoMHHHUEBas IPOBOJIOKA YTOHET B PACIIIIABICHHOM IIMHKE.
4) Komnsro u3 cepebpa HeNb3s PaCIUIaBUTh B AIFOMIHUEBOMN TTOCYE.
5) IIOTHOCTH AMIOMMHHMS MOYTH B 3 pa3a 00JIbIIe INIOTHOCTH MEIH.

OTBeT:

TromeHCKHit 001aCTHOM rOCY1apCTBEHHBIN HHCTUTYT Pa3BUTHs PerHoHaIbHOTO oOpa3zoBanus 2021
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K npyxnHHOMY AWHaMOMETpY MOIBECHIH TPy3 (CM. PHUCYHOK). YKaKHTE, 4eMy
paBeH Bec Ipy3a, C Y4€TOM TOTO, YTO MOrPEIIHOCTh MU3MEPEHUs paBHA MOJIOBHHE

IOCHBI JCJICHUA HIKAJIbI E@S@Oﬁm.
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1) 48 H

2) (4,8+0,05) H
3) (4,8+0,1) H
4) (4,8£0,2) H
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VYueHuK npoBEN SKCIIEPUMEHT 110 U3YUCHUIO CHIIBI YIPYTOCTH, BO3HUKAIOMIEH PH
MOJBEIINBAHUU TPYy30B Pa3IUYHOI Macchl K NpyxkHHaM | u 2 OAMHAKOBOIO
pa3mMepa, HO C/ICJIAHHBIM U3 Pa3HBIX MAaTepHaIoB. Pe3ynbTaThl 9KCIIEPUMEHTAIBHBIX
NpsAMBIX M3MepeHnii Maccel m rpy3a W ymmHeHus (I-lo) mpyxuHOK, a Taxke
KOCBEHHBIX H3MepeHHH K03(h(UIMEeHTa KEeCTKOCTH k mpecTaBieHs! B TabIuIIe.

Noe o1ieITa m, K (I-1), em k. ﬁ
1 1pyKHuHKa | 0,2 4,0 50
2 npyKuHKa | 0,4 8,0 50
3 1pyAuHKa | 0.8 16,0 50
4 TPy KHHKa 2 0,2 2.0 100
5 TPy KHHKa 2 0.6 6.0 100

W3 mpennoxxeHHOTO TEpeyHsl YTBEPKICHWH BBIOEPUTE 06@, COOTBETCTBYIOIIUX
IIPOBEJEHHBIM OIIBITAM. Y K&KUTE UX HOMEpA.

1) YanuaeHne npyXUHKH IPSIMO MPOIOPIMOHAIFHO Macce MOJBEIINBAEMOTO
rpysa.

2) XEcTkoCTh 3aBHCUT OT YNIPYTHX CBOWCTB MaTepHaja MPYKUHKH.

3) K&€crkocTh 00paTHO MPOMOPIIMOHAIFHA MACCE ITO/IBEIIMBAEMOTO TPYy3a.

4) VnnuHeHHe NPYXKHUHKU HE 3aBUCHUT OT MAcCChI ITOJBEIIMBAEMOTr0 Ipy3a.

5) XEcTkocTh HE 3aBUCHT OT pa3Mepa MPYyKUHKH.

OrTBeT:

TromeHCKHit 001aCTHOM rOCY1apCTBEHHBIN HHCTUTYT Pa3BUTHs PerHoHaIbHOTO oOpa3zoBanus 2021
KonupoBanue He Jomyckaercst
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Jna omeema na 3adanue 17 ucnonwvsyiime b/IAHK OTBETOB Ne2. 3anumume
CHAYANa HOMED 3a0AHUS, 4 3aMEM ONEem K HeMY.

Ilpouumaiime mexcm u evinonnume 3aoanus 19 u 20.

Hcnone3ys nuHamoMeTp ¢ mpenenoM wusMmepeHus 1 H, MepHBI nunuHap
(Men3ypky) u mwiauHIp Ne3 coleputTe HSKCIEPUMEHTAIBHYIO YCTAHOBKY IS
HCCIICIOBaHUS 3aBUCHMOCTH Beca Tella OT 0o0beMa IMOTPYKEHHOH YacTH Tela.
ITocnenoBaTenbHO MOTPY3UTE IUIACTUKOBBIN IIIMHIAP HAa YETBEPTh, MOJOBUHY H
TTOJTHOCTBIO M M3MEPHTE BEC TeNa IS KaKA0ro cirydas. O0beM morpyKeHHOM 9acTH
UWIMHAPA ONpeAessIiiTe MO IIKaje, HaHCCEHHOW Ha IMIMHIDP. AOCONMIOTHAS
MIOTPEIIHOCTh U3MepeHust quHamomMeTpa +0,02 H.

B 6nanke orBeToB No 2:

1) cnenaiite pUCYHOK SKCIIEPUMEHTATLHOW YCTAHOBKH;

2) ¢ yd4yeroM aOCONIOTHOW TMOTPEIIHOCTH W3MEPEHHH YKAKUTE PE3yJIbTaTh
U3MEpPEHHs 00beMa MOTPY)KEHHOM YacTy MWIMHAPA U Beca Tea Ul TPEX Cliydyacs
B BUJIE TaONMUIBI (WK rpaduKa).

3) chopmynupyiiTe BBIBOA O 3aBUCMMOCTH Beca Tella 0T 00beMa MOTrpyKEHHOU B
JKMIKOCTh Y4acTH TEJa.

VY CTaHOBHTE COOTBETCTBHE MEXIY TEXHUYECCKHMH YCTPOHCTBAMH M (U3HYESCKHUMH
3aKOHOMEPHOCTSIMH, JIEKAIIMMH B OCHOBE NPHUHIINIA UX JICHCTBHUSI.

K kax0it mo3umum nepBoro crosidia noadepuTe COOTBETCTBYIOIIYIO MO3UIIMIO U3
BTOPOTO CTOJIOIIa W 3amuIIuTe B TaONWIy BBIOpaHHBIE IH(PH  TOT
COOTBETCTBYIOLIMMH OyKBaMHu.

TEXHUYECKUE
YCTPOMCTBA
A) peocrar 1) 3aBHCHUMOCTH CHJIBI, JACHCTBYIOIICH Ha
MPOBOJHUK C TOKOM B MarHUTHOM TOJIE, OT
CHITBI TOKa B IPOBOTHHKE
2) 3aBHCHUMOCTh  CHJIbI  OTTaJKUBAHHS
OJTHOMMEHHBIX 3apsJIOB OT UX BEIIMIHHBI
3) 3aBUCUMOCTb COITPOTHUBIICHUS IPOBOTHUKA
OT €r0 JJINHBI
4) 3aBHUCHMOCTb CHJIBI TOKa B I OT e€
COTIPOTHUBJICHUS

OU3NYECKNE 3AKOHOMEPHOCTH

b) amnepmertp

OrtBerT:

TromeHckuit 06J1aCTHO# rocy1TapCTBEHHBII HHCTUTYT Pa3BUTHS pEerHOHAIBHOT0 oOpa3oBanus 2021
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IIbe303/1€eKTPHYECTBO

B 1880 romy ¢panmysckue yu€nsie — Opatbst [leep m Iloms Kroopu —
HCCIIEN0BAIN CBOWCTBA KpUCTaIoB. OHM 3aMETWJIH, YTO €CIIM KPHUCTaJUI KBapla
CXXaTh C JByX CTOPOH, TO HAa €r0 TpaHAX, MEPHEHIUKYISIPHBIX HaIpPaBIICHUIO
C)KaTHsl, BO3HUKAIOT HJICKTPUIECKUE 3apsAIbl: HAa OJHOM rPaHM IOJIOKHUTEIbHBIE, Ha
JIpyroii — oTpunarensHble. TakuMm e CBOMCTBOM 00JagaloT KpPHCTaUIBI
TypMajiMiHa, CETHETOBOW COJNH, Jake caxapa. 3apigsl Ha TpaHAX KpHCTajia
BO3HMKAIOT W TPH €ro pacTsHkeHWH. [lpudeM ecnm INpu CKaTWU Ha TpaHU
HaKaIUTIBAJICS MOJOKUTENBHBIN 3apsil, TO IPU PacTsHKEHHH Ha ATOM rpaHu Oyaet
HaKaIUTMBATHCS OTPUIATENbHBINA 3apsl, U HA000poT. DTO SBIEHHE OBUIO HA3BaHO
MBE30UIEKTPUYECTBOM (OT IPEUecKOro cloBa «Ibe30» — JaBiro). Kpucramn c
TAaKUM CBOMCTBOM HAa3BIBAIOT ITHE303JICKTPHUKOM.

B manpHeiimem Opatbs Kropn oOHapy»KMITH, 9TO THE303TIEKTPHIECKI 3P dekT
o0paTuM: eciM Ha TpaHAX KPHUCTaJUla CO37aTh Pa3sHOMMEHHBIC >JIEKTPHUCCKHE
3apsabl, OH MO0 COXXMETCS, MO0 PacTSHETCS B 3aBUCHMMOCTH OT TOTO, K KakKoOH
I'PaHy MPUJIOXKEH MTOJIOXKUTEIBHBIN U K KAKOW — OTPULIATEIbHBIIN 3apsi.

Ha  sBneHMuM  NbE30IEKTpUYECTBA  OCHOBAHO  JCHCTBHE  IIHUPOKO
pacmpoCTpaHEHHBIX MbE303AEKTPUUECKUX 3axxuranok. OCHOBHOM 4YacTbIO Takoil
3QKHUTaJKN  SBISIETCS IIBE303JIEMEHT — KEPaMHUUSCKHH IThe303JIeKTPHUECKHH
UIMHAP C METAIMYECKHMH JIIEKTPOJaMH Ha OCHOBaHMAX. llpm momomtm
MEXaHUYECKOT0 YCTPOMCTBa TMPOU3BOAUTCA KPATKOBPEMEHHBIH yaap IO
mee3oteMenTy. [Ipy  3ToM Ha [ByX €ro CTOpOHAaX, pPacloOJ0KEHHBIX
MEPIIEHAUKYIISIPHO HANPaBICHUIO JEHCTBUS Je(hOPMUPYIOIIEH CHIIbI, TOSBIISIOTCS
pa3sHOMMEHHBIE 3JIEKTpHUYecKHe 3apsansl. HampspkeHHe MEXAy 3TUMH CTOPOHAMHU
MOXET JOCTUTaTh HECKOJBKHX ThICAY BOJBT. [I0 M301IMpPOBaHHEIM TNPOBOAAM
HarpspKeHHE MOJBOAUTCS K JBYM 3JIEKTPOJaM, PacIIOIOKEHHBIM B HAKOHEYHUKE
3aXHWrajJKd Ha pacCTOSHHM 3-4 MM Jpyr OT Jpyra. Bo3sHuxamommii Mexmy
NIEKTPOJaMH UCKPOBOM pa3ps] MOKUraeT CMeCh ra3a U BO3ayXa.

Hecmotps Ha oueHs Oonbinue HanpsokeHus (-10 kB), OmBITH ¢ Tbe303aKUTraIKon
COBEPIICHHO OE30IaCHBI, TaK KaK Hake MPHU KOPOTKOM 3aMBIKAHWMHM CHJIA TOKa
OKa3bIBAaeTCsl TAKOW K€ HUYTOXKHO MaJIOW M Oe30MacHO Ul 310pOBbs YeJIOBeKa,
KaKk TpH JJIEKTPOCTATHUSCKUX pa3psAdax IpH CHUMAHWH MIEPCTIHOW WM
CHHTETHYECKOH OJIEXK/IBI B CYXYIO HOTOLY.

TromeHCKHit 001aCTHOM rOCY1apCTBEHHBIN HHCTUTYT Pa3BUTHs PerHoHaIbHOTO oOpa3zoBanus 2021
KonupoBanue He Jomyckaercst
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HWEQOHVNHO JABa BCPHBIX YTBCPIKACHHSA, KOTOPBIC COOTBECTCTBYHOT COJACPIKAHUIO
TeKCTa. 3alUIINTE B OTBET UX HOMEpa.

1) IIbe3031eKTpUYECTBO — ITO SIBICHHE BO3HUKHOBEHMS DIEKTPHUECKHUX
3apsI0B Ha MMOBEPXHOCTH KPHCTAIIOB NIPH UX AeopManuy.
2) IIbe303/IeKTPUYECTBO — OTO SIBICHHE BO3ZHUKHOBCHHUS AehopManuu

pacTsHKEHUS U COKaTHS B KPUCTAJIIAX.

3) [Ipe303meKTpUIecKnii KPUCTAIUT CKATM B BEPTUKAIBHOM HampasieHnd. [Tpn
9TOM Ha JIEBOM I'paHu 00pa3oBajIcs MOJIOKUTENIBHBIH 3apsi. Eciiu Teneps Ha paBoit
TpaH# TOTO ke Hele(OopMHUPOBaHHOTO KPHCTAJLIa CO3/IAaTh ITOJIOKHUTEIBHBINA 3apsil,
a Ha JIEBOM — OTPUIATENBHBIA, TO KPHCTALI COXMETCS B BEPTHKAIBHOM
HaMpaBJICHHUH.

4) ITbe3031eKTpUUCSCKUI KPUCTAIUT CXKAIN B BEPTHKAIGHOM HampasieHun. [Ipu
9TOM Ha JIEBOH I'paHu 00pa3oBajIcs MOJIOKUTENBHBIN 3apsi. Eciu Teneps Ha mpaBoit
TpaHH TOTO ke HeAe(OpPMUPOBAHHOTO KPHUCTAJLIA CO3/1aTh IOJIOKHUTEIBHBIN 3apsi,
a Ha JICBOI — OTPHUIIATEIbHBIN, TO KPUCTAII IPHOOPETET OTPUIIATENILHBIN 3aps/] Ha
BEpPXHEU I'PaHHU.

5) IIpe303meKkTprYecKnii KPUCTAILT CKATM B BEPTUKAIBHOM HampasieHnd. [1pn
9TOM Ha JIEBOM I'paHy 00pa3oBajIcs MOJIOKUTENBHBIH 3apsia. Eciiu Teneps Ha paBoi
TpaH# TOTO ke Heae(OopMHUPOBaHHOTO KPHCTAJLIa CO3/IATh ITOJIOKHUTEIBHBINA 3apsi,
a Ha JI€BOM — OTPULATENbHBIA, TO KPHCTAIl PACTAHETCd B BEPTHKAIBHOM
HaTpaBJICHHUH.

OrtBer:

Mna omeemos na 3a0anun 20—25 ucnonwvsyiime bJIAHK OTBETOB N 2.
3anuwmwume cnauana nomep 3adanusn (20, 21 u m. 0.), a 3amem omeem K HeM).

Ilonnwviit omeem k 3adanusam 20, 21 u 22 oonscen codeporrcams He MoOAbKO
omeem Ha 80NPOC, HO U €20 PA36EéPHYyMoe, 102U4eCKU CéA3AHHOE 000CHOBARUE.

B navane XX Beka Qpany3ckuii yueHsri [loms JlamkeBeH H300pEn m3mydareib
yIBTPa3BYKOBBIX BOJIH. 3apsiKasi 'paHH KBapLEBOrO KPUCTAJIA AIEKTPUIECTBOM OT
TreHepaTopa IEPEMEHHOI0 TOKA BBICOKOM YacTOThI, OH YCTAHOBMJI, YTO KPUCTAIUI
COBEpIIAcT MNpH 3TOM KojeOaHWS C YacTOTOH, pPaBHOW YacTOTe H3MEHECHUS
HanpspkeHus. Kakol (IpsiMoii min o0OpaTHBIN ) TbE303JIEKTPUIECKUH (P PEKT JeHKHUT
B OCHOBE JIeHCTBUS u3inydarens? OTBET MOsSCHUTE.

B miockoM 3epkase BBl BHIUTE MHHMOE M300pakeHHE MAPYroro dYejaoBeKa,
CMOTpSIIEro Ha Bac. Buaut nu oH B 3epkayie n3o0paxeHnue Bamux ria3z? OTeer
MOSICHUTE.

Pri0axu B 0/iKe epeBO3AT YyTryHHYIO TpyOy. Kak n3meHnTcs ocamka J0IKH, €CITH
TpyOy He IOTpYy3UTh B JIOJKY, a IPUBSI3aTh CHU3Y noj aaummeM? (Ocaaka — riryOouHa
HOTPY)KEHHs JIOAKH B Boxy.) OTBET NOsICHUTE.

TromeHckuit 06J1aCTHO# rocy1TapCTBEHHBII HHCTUTYT Pa3BUTHS pEerHOHAIBHOT0 oOpa3oBanus 2021
KonupoBanue He fomyckaercst
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Mna 3a0anuii 23-25 neodxo0umo 3anucams nonaHoe peuienHue, 6KIIOUaAOuiee
3anucey Kpamkozo ycnosusa 3adauu (/amo), 3anuce ¢popmyn, npumenenue
KOmMopblxX Heo0X00umMo u O00CMAmMOYHO O1A peuleHus 3a0auu, a makxdice
MamemamuuecKue npeodpaz06aHuUa U pacuémol, NPUEOOAUUE K UYUCTOEOMY
omeemy.

B crakan, comepxxaumuii néx npu temneparype 0 °C, HaliwiIM BOAY, WMEIOLIYIO
temnepatypy 33 °C. KakoBo oTHOIIIEHHE MacChl BOJBI K Macce JibJla, €CIIH BECh JIE
pactasyi W B crakaHe ycraHoBmiach Temmeparypa 0 °C? TemmooOMeHOM
C OKPY’KaIOIINM BO3JIyXOM IpeHEOpeyb.

Kakoif myTs mpomren aBTOMOOWIB, ecid TpH cpemHeidl ckopoctu 100 xm/4 ero
nBurarenb uspacxonoan 30 kr OeH3uHa? MexaHHUYeCKass MOIIHOCTh JIBUTATENs
aBToMoOms paBHa 46 kBT, KII/] nBurarens pasen 36%.

JIBe crnmpamu DJEKTPOIUTUTKH C OJMHAKOBBIM COTPOTHBICHHUEM COCIHMHECHBI
[IOCJIEIOBATENILHO W BKJIIOYEHBI B ceTh C HampsbkeHuem 220 B. Yemy paBHO
COMPOTHUBIICHUE OJTHOW CIUpAH IUTUTKH, €CJIM BOJIa Maccoi 1 Kr 3akumena Ha dTOH
mmTke depe3 174 ¢? HaganpHas Temmneparypa Bojs! paBHa 20 °C, a KITJI mporecca
paBeH 80%. (Ilone3Hoii cuntaeTcst SHEPTHUsi, HE0OOXOAUMast U1 HarpeBaHUsl BOJBL. )

He 3a0yobme nepenecmu 6ce omeemvl 6 Onank omeemoseNel u Ne 2
6 cOOmeemcmeun ¢ UHCIpPYKyueii RO bINOTHEHUIO PAGOMbl.

Ilposepvme, umobvr Kaxycovlit omeem Obl1 3ANUCAH PAOOM C HOMEPOM
COOMBEemcmayuiezo 3a0anus.

TromeHCKHit 001aCTHOM rOCY1apCTBEHHBIN HHCTUTYT Pa3BUTHs PerHoHaIbHOTO oOpa3zoBanus 2021
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