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IHPOEKT

IlepcniekTHBHAs1 MOJeJIb H3MEPHUTEIbHBIX MATEPHAJIOB
IJISl TOCYAAPCTBEHHON HTOr0BOM aTTecTalluu
110 IPOrpaMMaM OCHOBHOI0 001ero o0pa3oBaHus

JleMOHCTPANMOHHBIH BAPHAHT

HNHcTpyKuus no BoINOJIHEHUIO PadoThI

Ha BeimonHenue pabotsl mo ¢usnke orBoautcs 3 vaca (180 munyT). Pabora
BKJIIOYAET B ceOs1 28 3a1aHUM.

OtBetel K 3amanusaMm 1, 2, 4, 9-12, 15 u 18-21 3anuchHIBalOTCS B BHIE
MOCIIEZIOBATEIHFHOCTH U(P B MOJIE OTBETAa B TEKCTE paboThl. OTBETHI K 3aJaHUSIM
3, 5-8, 13, 23 u 24 3anuchIBalOTCA B BHJIC ICJIOr0 YHCIA WIH KOHEUHOU
JIECATHYHOU APOOU C y4ETOM yKa3aHHBIX B OTBETE CJAMHUII.

K 3ananuam 14, 16, 17, 22, 25-28 cnenyeT nath pa3BEpHYTHIN OTBET. 3alaHUE
17 sKcnepUMEHTABHOE, W JIUISI €T0 BBIIIOJHEHHUS HEOOXOJMMO BOCIIOJIB30BATHCS
nabopaTopHBIM 000PY/IOBAHUEM.

IIpy BBIYUCIIEHUSIX pa3pellacTcsi WCMOJIb30BaTh  HEMPOrpaMMUPYEMBbIit
KaJbKYJIATOP.

Kenaem ycnexa!
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Hmxe npuBeneHs! clipaBOYHBIC JaHHBIE, KOTOPBIC MOTYT IIOHAKOONTECS Bam
TPH BEIOTHEHUH PaOOTHL.

JecsiTHYHBbIC IPHCTABKH

HanmenoBanue O06o3Hayenne MHoXHTED
rura Tr 10°
Mera M 10°
KHWJIO K 10°
T€KTO r 102
CaHTH [ 1072
MUJUTH M 1073
MHUKpPO MK 10°°
HaHO H 10°°
KoncTanTsl
_ N
YCKOpEHHUE CBOOOTHOTO MaJicHHs Ha 3eMiie g=10 >
¢
2
_ 11 H-m
rpaBUTAMOHHAs IOCTOSHHAS G=6,7"10" ——
KT
c=3-10" v
CKOPOCTh CBETa B BaKyyMe °
3JIEMEHTAPHBIN ANEKTPUYECKUN 3apsi]l e=1,610"Kxn
ILnoTHOCTHL
KT KT
OeH3nH 710 — JpeBecHHa (COCHA) 400 —
M M
KT KT
CIIUPT 800 E) Hapa(l)I/IH 900 -
M M
KT KT
KEepOCHH 800 = nén 900 £
M M
KT KI
Macjo MalluHHOE 900 -3 AIFOMUHUHI 2700 -3
M M
KT KI'
BOIA 1000 - Mpamop 2700 -
M M
KT KT
MOJIOKO IE€JILHOE 1030 — LIMHK 7100 —
M M
KT KT
BOJ/Ia MOpCKasi 1030 — CTallb, KEeJe30 7800 —
M M
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KT KI
TIULEPHUH 1260 - MeJib 8900 -
M M
KT KT
PTYTh 13 600 - CBUHEII 11 350 -
M M
YaenabHasi
. VS TEIIoTa 6
TEIJIOEMKOCTH BO/JIbI 4200 S 2,3-10° Ax
kr- - C napooOpa30BaHUS BOJBI KT
TEIIOEMKOCTb Il TeIIoTa 5
2400 —=7— 11apoo6pa3zoBaHus 9,0-10" Ax
cnmpTa kr-°C xr
crupTa
N IS TenaoTa 4
TemmoémkocTs mpaa | 2100 == 2,5-10" Ax
kr- C IJIaBJICHUS CBHHIIA KT
TEMIOEMKOCTh TEIUIOTA MJIaBJICHUS . XK
920 _2bx 7,810* 4
AJTFOMHUHHUS kr- " C cTanu KT
.. K TEIUIOTa IUIaBJIICHUSA 4
teroémkocts cramu | 00 A S 5,9-10" Ax
xkr- C 0JIOBa KT
. Jhx 5
TernoémkocTs mumka | 400 —=3 c Temnora miasnenns apxa | 3»5 10 Ax
KT -
4 400 _Ax TEIIOTa CrOpaHust 2.9.107 Ax
TEIIOEMKOCTD MEIH S >
kr- C crapTa KT
i ok TEIIOTa CrOPaHus 7
TeroémkocTs onosa | 230 > p 4,6-10" Ax
kr- C KE€pOoCuHa KT
TEII0EMKOCTh 130 _Ax TEIIOTa CTOPaHHUsI 4.6107 Ix
b
CBUHIIA Kr- OeH31Ha KT
TEMI0EMKOCTD 420 _Hx
OpOH3BI xr-°C

Temmneparypa njiaBJjeHust

Temneparypa KuneHust

CBHUHIIA 327 °C BOJIBI 100 °C
0JI0Ba 232 °C crnupTa 78 °C
Jba 0°C
OMm-vm° o
YaenbHoe 3j1eKTPpUYECKOe CONPOTHBIIEHHE, v (mpu 20 °C)
cepedpo 0,016 HUKEINH 0,4
Me/lb 0,017 HUXPOM (CTIaB) 1,1
ATFOMUHUAN 0,028 hexpaspb 1,2
JKeJIe30 0,10

| Hopmasbubie ycinousi: napinenue 10° [Ta, Temneparypa 0 °C
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YcTaHOBUTE COOTBETCTBHE MEKY (PU3MYECKUMH BEIMYMHAMH M €AMHUALAMH THX
BenuunH B CU. K kaxmoil mosuiuu mepBoro cTojibua mopbepure
COOTBETCTBYIOUIYIO ITO3HIHIO BTOPOTO 1 3aIUIINTE B TaOJIUITy BEIOpAaHHBIC IU(PHI
MI0J] COOTBETCTBYIOIIUMH OYKBaMH.

OU3NYECKUE BEJIMYNHBI EJVHWIBI ®PU3NYECKUX
BEJIMYH

A) naBnenue raza 1) om (1 Om)

B) xosmyecTBO TEIIOTHI 2) ubtoToH (1 H)

B) comporuBnenne pesucropa 3) mxoyunsb (1 Ix)
4) xynoH (1 Kin)
5) mnackans (111a)

A|B|B

OrtBer:

YcTaHOBHTE COOTBETCTBHE MEXIYy hopMynaMu ais pacuéra GU3NUECKUX BETUIMH
W Ha3BaHWSAMHU OTHUX BeNWUuH. B (opMmymax ucmonb3oBaHbl 00O3HAYCHUS: M —
Mmacca; v — CKOpOCTb Tella.

K kaxmoil mo3uuuu mnepBoro crojdia moadepuTe COOTBETCTBYIOLIYIO MO3ULUIO

BTOpOro croibua W 3anumure B TaOauIy BbIOpaHHbIE UUQPPBI  TMOJ
COOTBETCTBYIOIINMH OyKBAMH.
DOOPMVIJIbI OU3NYECKHNE BEJIMYNHBI
A) mv 1) pabota cuibl
B) mv 2) KHHETHYeCcKas SHeprus Tena
2 3) IaBIeHHE TBEPOTO TeNa
4) MOZIyib MMITyJIbCa TEIa
Alb
Ortger:

Xo3siika ocTaBuiIa Ha KyXOHHBIM CTOJ JIUTPOBBIN MAKET areIbCUHOBOIO COKa U3
XOJOAMIBHUKA M KAacTPIOIIO C MOJOrPeThIM Ha IUIUTE MOJOKOM Maccoit 500 r.
TemnepaTypa B XOJOAUIBHHUKE TOJIepKUBaeTcs Ha ypoBHe 3°C, a Temmeparypa
Mosioka coctaBisier 73°C. Temmeparypa B KyXHE NOCTOsSHHAa M paBHa 22°C.
KaxoBa Oyzmer Temmneparypa aneabCHHOBOTO COKa IMOCHE JOCTHKEHHUS TEIIOBOTO
paBHOBeCHs?

OrTBeT: °C.
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ITpouutaiiTe TEKCT M BCTaBbTE Ha MECTO IPOITYCKOB CJI0BA (CIIOBOCOYETAHMUS) U3
MIPUBEICHHOTO CIHCKA.
Jns m3ydeHust SJIEKTPUUYECKUX CBOWCTB CTEP)KHEM, WM3TOTOBIEHHBIX W3
pasHbIX MarepuanoB (puc.l), MpoBenW CcIenyoLIne OIBITHL. B3siu nBa
O/IMHAKOBBIX 3JIeKTpoMeTpa. IlepBblil 3apsauial OT Ha’JIEKTPU30BAHHOM
NIAJIOYKH, & BTOPOH OCTaBUJIM HE3apsHKEHHBIM (CM. puc.2).

|—;l'—|
|—;I'—|

Puc.1 Puc.2
Korma mapel 31eKTpPOMETPOB COCOWHIUIM JIPYyr € APYrOM ONHHM W3
CTEpXKHEH, NMOoKa3aHWs MPUOOPOB HE M3MEHMINCH. JTO OOBSICHICTCS TEM,
YTO MaTEpHall STOTO CTPEKHS SABISACTCS (A). Takue marepuabl
(b), m03TOMY BTOPOH IEKTPOMETP OCTAIICS HE 3apSKECHHBIM.
Korma mapsl 371eKTpOMETPOB COCAWHIIN APYTUM CTEPXKHEM, CTpenKa
HE3apsHKEHHOT0 DJIEKTPOMETpa MPaKTHUYECKH MOMEHTAJIbHO OTKIOHMIACh
OT BEPTHKAJIBHOTO MOJOXKEHHUs. DTO OOBACHAETCS TeM, YTO Marepual
JTAHHOTO CTEPIKHS SBIISIETCS (B). B Takux MaTepuanax HMEIOTCS
(I'), moaToMy BTOpOH 3JIEKTPOMETP 3apsiKaeTCsl.

Cnucoxk cnoé u cnogocouemanuii

1) npoBOTHUK

2) KpHCTAILI

3) AUAIEKTPUK

4) BNeKTPU3YIOTCS IPU CONPUKOCHOBEHUH
5) HEe MPOBOASAT ANEKTPUUECKUN 3apsi]T

6) cBOOOIHBIE DIEKTPHUYECKUE 3apsIAbI

7) CBsI3aHHBIC YJCKTPHUYCCKHE 3aPSIbI

3anummuTe B TabNUITy BEIOpaHHBIC (P TOA COOTBETCTBYIOMNMH OyKBAMH.

A |B|T

OTBeT:
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Ha pucynke mpexncrtaBieH TpadUK 3aBHCHMOCTH JABJICHUS
BO3/lyXa OT KOOPAMHATHI B HEKOTOPBI MOMEHT BPEMEHM IIPH PAaCIpPOCTPAaHEHUU

3BYKOBOW BOJIHBI.
p, Ila

KaxoBa jyivHa 1aHHOM 3BYKOBOW BOJIHBI?

OrtBerT: M.

Kakoe xonmmuecTBO TEmIOTHI HEOOXOAMMO, YTOOBI KyCOK OJloBa Maccoil 1 Kr
narpers Ha 10°C?

OrTBeT: JIx.

ITo npoBomuuky teuyer Tok 0,2 A. Kakoil 3iekTpudeckuii 3apsj] MPOXOJUT depe3
MOTIePEYHOE CEUCHUE MPOBOHMKA 3a 60 c?

OTBeT: K.

YeMy paBHO MAaccoOBO€ YHCIO YaCTHIBI X, KOTOpas BBIAENSAETCS B PE3yNbTare
CIIeTyIOIIeH AAePHOHN peaKIyu:

SF+1p="50+X?

OTBeT:
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I'epmMeTuyHO 3aKpBITHI COCYl, YACTUYHO 3aMIOJHEHHBIN BOAOH, JIUTEIBHOE BpEMs
XpaHWICS TIpd KOMHATHOW TeMmeparype, a 3aTeM OB IIepecTaBlIeH B
XOJIOAWTbHUK. Kak M3MEHATCS CKOPOCTb JBIKEHMS MOJIEKYJ BOISHOIO Mapa u
a0CONIOTHAs BIAXKHOCTh BO3/yXa B cocynae?
Jlns Ka)Kaoi BeNTMYMHBI OIPEeIeNTUTe COOTBETCTBYIOLINM XapaKkTep N3MEHEHUS:
1) yBenuuutcst

2) YMEHBIIUTCS

3) HE U3MEHUTCS
3anmmmTe B TaONUITy BEIOpaHHBIC IIQPHI 1T KaXXKI0H GH3HIeCKO BENNIHHEL.
Iudps! B 0TBETE MOT'YT TOBTOPSATHCS.

CKOpOCTB JABUIKCHUS MOJICKYJT AOCOJIIOTHAS BIIAXKHOCTh

IMTaccaxxup B a’poIopTy IEPEeBOIUT B3IIIAA C JIEKTPOHHOTO Tabio Ha ImpepoaaT
Hapy4HbIX 4acoB. Kak mpu 5ToM MeHsI0TCS (OKYCHOE pacCTOSHHE U ONTHYEecKas
CHJIa XpyCTalllKa I7a3a 4yeIoBexa’?
Jnst ka0 BETMYMHBI OIPEJIeNIATE COOTBETCTBYIONIHI XapaKTep H3MEHEHHUS:

1) yBennuuBaercs

2) yMeHbIIaeTcs

3) HEe U3MEHSETCS
3anmmmTe B TaONUIy BEIOpaHHBIC IUQPHI I KaXXI0H GH3HIeCKOi BeNNINHEL.
Llucdpsl B 0TBETE MOTYT MOBTOPSTHCA.

(DOKyCHOC pacCTosgAHUC Onruyeckas cuia
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Ha pucyHke npencraBiieHbl TIpadUKH 3aBHCHMOCTH IPOCKIMH CKOPOCTH OT

BpPEMCEHU IJIA TPEX TEJI, ABMKYIIUXCSA BAOJb OCHU Ox.

Uy, M/C /'(1)
30

20

10

10 20 30 40 50 t,C
-10 M

3)

Hcnone3yst nannble rpaduka, BBIOSPUTE U3 MPEUIOKEHHOTO MEPEUHs 08d BEPHBIX
YTBEp)KACHUS. 3allUIIUTE B OTBET MX HOMEpA.

1) B HavambHBII MOMEHT BPEMEHH BCE TPH TeJIa UMEH OJTMHAKOBYIO CKOPOCTD.

2) Teno (1) nBuxercs ¢ HAUOOIBIINUM IO MOJYJIIO YCKOPEHUEM.

3) Teno (3) c Hauaa HAOMIOICHHSI IBUYKETCS B OTPHULIATEIILHOM HAIPABICHHUH OCH
Ox.

4) VYpaBHeHHE 3aBHCHUMOCTH MPOCKIINU CKOPOCTH OT BpeMeHH s Tena (1) umeer
BUI: U, = 30 + ¢ (enqunuupr CN).

5) B reuenue nepsbix 20 ¢ Teno (1) mpoiiner MaKCUMaIbHBINA MYTh.

OTBeT:
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B CIIPABOYHUKE (I)I/ISI/I‘-IGCKI/IX CBOWCTB Pa3JIMIHBIX MATCPUAJIOB IIPCACTABJICHA

cieayrouas Ta6J'II/II.la.

Tabnuya
[InotHOCTH
B THEIOM Temneparypa VY aenpHas TerioTa
Bewecrtso o k/x
« T miaBiaeHus, °C IJIABJICHUS,
COCTOSIHUM™, — KL
cM
AnroMuHUHT 2,7 660 380
Menp 8,9 1083 180
CBHHEIL 11,35 327 25
Cepebpo 10,5 960 87
Iunk 7,1 420 120

* IlnoTHOCTH pacIuIaBJI€EHHOI'0 MeETalla CYUTATh MNPAKTUYCCKH paBHOﬁ €ro INUIOTHOCTH B

TBépI[OM COCTOSTHHH.

Hcnonb3ys nanHbple TaOIUIIBL, BEIOEPUTE U3 IPEIOKEHHOTO IEPEUHs 08a BEPHBIX
YTBEPXKACHUS. 3alIUIINTE B OTBET MX HOMEpa.

1) KoumbIio u3 cepebpa Helb3st pacilaBUTh B aJIFOMUHHEBOH MOCY/IE.
2) AmoMuHHEBast IPOBOJIOKA YTOHET B PACILIABICHHOM IIHHKE.

3) Jlns mnaBieHus 3 KT OHHKA, B3SATOTO IIPH TEMITEpaType TUIaBICHUS,

l'IOTpC6yeTCfI TaKO€ KC KOJIMYCCTBO TCIUIOThI, YTO U JJIA IIJIABJICHUA 2 kr MEau

npH e€ TeMIeparype IIaBIeHHs.

4) CBHHLOBBIH IIApPHUK OYyJIET IJIaBaTh B PACIJIABICHHOW MEIM MTPH YaCTUYHOM

HOrPYKCHUU.

5) IInOTHOCTE aMIOMUHMS MOYTH B 3 pa3a OOJIBIIE INIOTHOCTH MEH.

OTBeT:

OUIIN. 2018 1.
HE BYJIET ucnoabs3oBathesi npu nposeaenun OI'D 2019 r.

Jlst 0011eCTBEHHO-TTPO(ECCHOHAIIBHOTO 00CY K/ICHUS OU3UKA. 10/32

C nomoripio 6apomMeTpa NPOBOIAMIUCH H3MEPEHHS aTMOC(EPHOTO JaBIICHUS.
Bepxwsis mikaiga 6apoMerpa mporpagyupoBana B Klla, a HIKHSSI [IKaia — B MM PT.
cT. (cM. pucyHOK). [lorpenHocTs n3MepeHnii AaBiieHs paBHa LIEHE JCJICHUS
IIKajbl 0apomerpa.

3anummTe B OTBET MOKa3aHU O0apoMeTpa B MM PT. CT. C YIETOM MOTPEITHOCTH
HU3MEPEHHUN.

Ortger: + MM PT. CT.
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Jnisi u3MepeHHss MONIHOCTH TOKa B JJICKTPUYECKOW JaMIle YYeHUK coOpal
ANEKTPHYECKYIO LIeMb, MPECTABICHHYIO Ha hoTorpadum.

Kakyro ommOKy JOMyCTHI YYSHUK NMPH COOPKE IKCIIEPUMEHTATBHON YCTaHOBKH.
OTBET MOSICHHTE.

3anuiure pa3BEPHYTHIA OTBET.
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W3yyass MarHWUTHBIC CBOMCTBAa IPOBOJHWKA C TOKOM, YUYCHHK coOpai
JNEeKTPUYECKYI0 CXEMy, COJAEpXKalllyl0 HEMOABMKHO 3aKpPEeNIEHHBIH MpsMOn
MIPOBOJAHMK, U YCTAHOBMII PSIIOM C HMPOBOJHUKOM MarHUTHYIO CTpeNKy (puc. 1).
IIpn mpomyckaHuu depe3 MPOBOIHUK 3JIEKTPHUECKOTO TOKA MArHUTHAs CTPENKa
noBopauuBaetcs (puc. 2 u 3).

Beibepure W3 NPEAJIOKECHHOI'O HEPEYHS 06a  yTBEPXKICHHS, KOTOpPBIC
COOTBETCTBYIOT pe3yjibTaTaM MNPOBEAEHHBIX JKCICPUMEHTANBHBIX HaOIIOICHUH.
3anumnTe B OTBET UX HOMEpA.

1) IIpoBomHMK HpH MPOXOXKICHHM UYepe3 HEro JJIEKTPUYECKOro TOKa
B3aMMOJCHUCTBYET C MArHUTHOM CTPENKOI.

2) Ilpu yBenuueHUM 3JIEKTPUYECKOIO TOKA, IIPOTEKAIOUIEr0 4epe3 HMPOBOJHUK,
MarHMTHOE JieiicTBHE NMPOBOAHNKA YCHIMBAETCS

3) Ilpm wW3MEHEHWH HANPABICHUS DJIEKTPHYECKOTO TOKA MATHHTHOE IIOJe,
€03J1aBacMO€ IIPOBOJHUKOM C TOKOM, U3MEHAETCS Ha IPOTUBOIIOJIOKHOE.

4) MarHuTHble CBONCTBA IIPOBOJAHUKA 3aBUCAT OT €r0 Pa3MepOB.

5) MarHutHoe fAeifcTBHE IPOBOJHUKA C TOKOM 3aBHCAT OT CPeJibl, B KOTOPYIO OH
MIOMEIIEH.

OrtBer:
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Bam HeoOXoaMMO IOKa3aTh Ha OIBITE, 3aBUCHT JIM BBITAIKUBAIOIIAS CHIIA,
JIEMCTBYIONIAs CO CTOPOHBI JKUAKOCTU Ha IOIPYKEHHOE B HEE TEIIO, OT IJIOTHOCTU
KUIAKOCTH. Martepuansl # 000pyfOBaHHE, HUMEIOIINECS B HAINYNM, YKa3aHBl Ha
PHCYHKaX.

JIBa HuIMHApA PaBHOIO JIBa nunuHApa paBHOU Ipy>xuHHBIH
o0beMa (LUIHHIP Macchl (LIUIUHIP JMHAMOMETP
AIFOMMHHUEBBIN U HIWIHHAP  TIACTHKOBBIM U UIHHAD

ME/IHBII) HA HUTH JIATyHHBIN) HA HUTH “(

0 '
1N ol

Cocyn ¢ mpecHOH BO#OM pu
KOMHATHOH TEMIIEpaType

Cocyn ¢ coneHOU BOJIOM MpU TOH XKe
KOMHAaTHOM TeMIieparype

S 3 I =

3anumuTe pa3BEPHYTHII OTBET, B KOTOPOM:

1) ykaxwuTe 000pyI0BaHKE, HEOOXOIMMOE IS ITPOBEICHHS OIBITA;
2) omnuIuuTe X0 MPOBEJCHUS OIBITA;

3) yKaKuTE U3MEPEHHSI, KOTOPbIE HEOOXOIUMO TIPOBECTH.
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ColepuTe OKCIEPUMCHTANBHYIO YCTAaHOBKY JUII  H3MEPEHHS  YCKOPEHUS
CKOJIBXKEHHsI OpyCKa M0 HAKJIOHHOM TIOCKOCTH (CM. PUCYHOK).

Juis  mpoBeneHHMs — U3MEPEHUM — UCIONB3yHTe  INTaTHB,  HANpPaBIIOLIYIO,
ANIEKTPOHHBIN CEKYHIIOMED C TaTIMKaMH, OPYCOK, IMHEHKY U TPaHCIOPTHP.
YcraHoBUTE HampapiAollylo mon yrioM 45°. TlepBblii JaTdMK ycTaHOBUTE B
Touke «0» HampasysroIei, BTopoit — B Touke 50 cM. [pu mycke Opycka myckoBoi
MarHuT ycranopure Ha 0,5 cM BBIIIE TIEPBOTO JaTdmka. AOCOTIOTHAsS
HOIPEIIHOCTh HU3MEPEHUsI NPOMEXKYTKAa BPEMEHU IPU IMOMOILM 3JIEKTPOHHOIO
cekyHaomepa coctapiser Atz = 0,05 ¢, abCOMOTHYIO MOTPENIHOCTh H3MEPEeHUs
paccrosiaust Al = lem.

Ompenennte yckopeHHe Opycka.

B pa3BépHyTOM OTBETE 3aMHIINTE:

1) dopmyrry, O KOTOPOH PacCUMTHIBACTCS ITyTh, NPOWICHHBIH OpyCKOM IIpH
PaBHOYCKOPCHHOM JIBI)KCHHH 0€3 HAa4aIbHOH CKOPOCTH, W NOJNYYHTE U3 Hed
(hopMyIty Ui OonpeieTIeHUs] YCKOPEHUS;

2) pe3ynbTaT M3MEPEHUs IyTH, MPOHIECHHOTO OPYCKOM, C yIETOM abCOITIOTHOH
TIOTPEITHOCTH U3MEPEeHNS,;

3) pe3yabTaThl TPEX HM3MEPEHHH MPOMEXYTKOB BPEMEHHM JBIXKEHHsI Opycka u
cpeaHee 3HaYCHUE MPOMEKYTKA BPEMEHH C YYETOM aOCOMIOTHOM MOTPEITHOCTH
U3MEPEHUH;

4) dHcIeHHOE 3HaYCHUE YCKOPEHUsI OpycKa.
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Y CTaHOBUTE COOTBETCTBUE MEXIY HAYUHBIMU OTKPBITUSIMU M MMEHAMU YYEHBIX,
KOTOPBIM 3TU OTKpBITUS NpuHaaiexar. K kaxmoil mosunuu u3 jeBoro crojoua
noaGepHUTe COOTBETCTBYIONIYIO MO3UIIMIO U3 TIPABOTO CTOIOIA.

OU3SNYECKUE OTKPBITUSA NUMEHA YYEHBIX
A) 3akoH o mepenaue naBnenHus B xkuakoctax u 1) I.Kapenaum
rasax 2) B.Ilackanb
B) ombITel Mo ompeaeneHU0 IPaBUTALMOHHON 3) P.Iyk
IIOCTOSTHHOM 4) T .Tamuneit

3anummTe B TaONUITy BEIOpaHHBIC ITH(PHI OJ COOTBETCTBYIOMINMH OyKBaMH.

A|lb

OTBeT:

YCTaHOBHTE COOTBETCTBHE MEXKIY TEXHHYECKHMH yCTPOHCTBAMH U (DHU3MUECKUMHU
SBJICHUSMH, JISKAIIIMH B OCHOBE ITPUHIINIIA X JTCHCTBHUSL.
K xax ot mo3uiuy nepBoro cTondua mogoepuTe COOTBETCTBYIOUIYIO MO3UIHIO U3
BTOPOTO CTONOIla M 3alNWIIATe B OTBET BHIOpaHHYI0 IU(PY pagoM ¢
COOTBETCTBYIOIIEH OYKBOIA.
TEXHUYECKHE OU3NYECKUE ABJIEHUA
YCTPOICTBA
A) xommac 1) neiicTBue MarHuUTHOrO MOJsL Ha
IIPOBOJHHK C TOKOM
2) B3aWMOACHCTBUE
MarHuToB
3) TeruoBOE ACHCTBUE TOKA
4) MarHuTHOE JICHCTBHE TOKA
3anumuTe B TabNUIly BEIOpaHHBIC IH(PHI TOA COOTBETCTBYIOMNUMH OyKBAMH.

B)  anexrpuueckuii masIbHUK TTOCTOSTHHBIX

A|b

OTBeT:
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Ilpouumaiime mexcm u evinonume 3adanue 20.

Kak padoraer CBU-neusn

CBY-neun OOBIYHO HCTONB3YIOT UL OBICTPOTO TOAOTPEBa MHINH HIIH
pa3MopakMBaHUs TPOAYKTOB. Pa3orpeB MNpoayKTOB NPOHCXOJUT 3a CHET
BO3/ICHCTBUS Ha HHUX MOIIHOTO JJIEKTPOMAarHUTHOTO M3JIyY€HHUS YacTOTOM
2450 MTI'n. PagroBOSHBI TaKOW BBICOKOH YacTOTHI MPOHUKAIOT BIIYOb MPOIYKTOB
Ha 2,5-3 cM ¥ BO3JIEHCTBYIOT Ha MOJSPHbIE MOJEKYJbl (B MPOAYKTaX — 3TO, B
OCHOBHOM, MOJIEKYJbl BOJbI), 3acTaBisisi MX IOCTOSHHO CABUIAThCS U
BBICTPAUBATHCS BJIOJIb CHJIOBBIX JIMHUN 3JEKTPUYECKOro mois. Takoe ABMKEHUE
MOBBIIIAET TEMIIEPATYPY MPOAYKTOB, U HArpeB UJIET HE TOJILKO CHapyXH, HO U J0
TOW TIIyOHHBI, Ha KOTOPYIO IPOHUKAIOT PaTHOBOJHEI.

Mexannam
pacnpeaeneHa
MHKPOBOIH

Boasopoau

Marterponntie TpybKn
(HCTOMHHK HATYYEHHE)

IMosoeTs neyn

— Duaetp
Topniaon it

— rpancgopamarop
Bunka nuranns

MUKpOBOJIHBI MOTYT TIPOXOJIUTH CKBO3b CTEKIIO, OyMary ruiactuk u dapdop,
HO HE MPOHMKAIOT dYepe3 MeTaur. J[jns 3amuThl YeloBeKa OT MOIHOTO
pagronsIydeHns pabodast kamepa neun o0opyIoBaHa METANIMIECKUMH CTEHKAMHA
CO CIELUaTIbHBIM HOKPBITHEM, OTPAXKAIOLIUM MHKPOBOJIHEI, a IIPO3PavyHOE CTEKIO
B JIBEpIIe MMEET HKpPaH U3 METAJUTMUECKOU CETKH C MEJIKOW suelKOoU, KOTopas He
MIPOITYCKAET H3ITy4eHNE HAPYKY.

BriGepute U3 NpeIoKeHHOro NMepedHs: 0éa BepHbIX yTBepxkaeHus o CBU-neun.
3anuiuuTe B OTBET UX HOMEpA.

1) B MHKpOBOJNHOBOM TIE€YM  TIPOMCXOMUT  Tpeobpa3oBaHHE
9JIEKTPOMArHUTHOTO U3TYYEHUsI B TEIJIOBYIO SHEPTUIO IPOAYKTA.

2) Iomsmmarommit  Tpanchpopmarop B CBU-meun moBBIIaeT  9acToTy
3NIEKTPOMATHUTHOTO U3ITyYCHUS.

3) Hdns nojorpeBa MNUINM B MHUKPOBOJIHOBOM IIeUM HEJb3sl MCIOJIb30BaTh
ATIOMUHHUEBYIO MTOCYTy.

4) B CBY-mieun UCIONB3YIOTCS DIIEKTPOMArHUTHOE H3Iy4YeHHE HHQPPAKPACHOTO
Jana3oHa.

5) Pazorpes mpoaykroB B CBY-meun MpPOUCXOAMT HEPABHOMEPHO, B
HanpaBlIeHUH CHU3Y BBEPX.

SHEPTruu

OTBeT:
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Ilpouumaiime mexcm u evinonnume 3a0anusn 21 u 22.

CBoiicTBa JIbJa
Mexay naBieHHEM M TOYKOH 3aMep3aHus (IUIaBJIeHHs) BOABI HaOIromaeTcs
WHTEpecHast 3aBUCHMOCTH (CM. Ta0uIy).

Hasnenue, | Temmnepa- M3menenune Jasie- Temneparypa | 3meHeHue

aT™ Typa obbeMa rmpu HHE, aTM | TUIaBJICHHS obbema rpu
IUTaBICHUS | KPUCTAJLIN- npaa, °C KpHCTaJUIN3aIHN,

sbaa, °C 3aIUH, oM’ /Mo oM’ /Mons

1 0,0 -1,62 5280 -10,0 1,73

610 -5,0 -1,83 5810 -5,0 1,69

1970 -20,0 -2,37 7640 10,0 1,52

2115 -22,0 0,84 20000 73,8 0,68

C noBbimenueM nasieHus 1o 2200 atmocdep TeMIiepaTypa TUIaBICHUs MaaaeT:
C YBENWYCHHUEM JIABJICHUS Ha KaXIyI0 aTMoc(epy OHA MOHIKASTCs MPUMEPHO Ha
0,0075 °C. Ilpu pmanpHeimeM yBeNWYEHUH AABICHUS TOYKa 3aMEP3aHUs BOJBI
HauMHAeT pactu: mpu pasineHnu 20670 atmoctep Boma 3amepsaer mpu 76° C. B
3TOM cifydae OymeT HaOIoIaThCs TOPSIHH JIe/.

[Ipu HOpManbHOM aTMOC(EpPHOM NaBICHUUM OOBEM BOIBI MPH 3aMep3aHHU
BHE3aIlHO BO3pacTaeT npumepHo Ha 11%. B 3aMKHyTOM IpOCTpaHCTBE TaKOH
IpolecC NMPUBOAUT K BO3HHKHOBEHHIO I'POMATHOTO H30BITOYHOTO IABIEHHS 1O
2500 atm. Boga, 3amep3asi, pa3pblBacT TOpHbIE HNOPOABI, IPOOUT MHOTOTOHHBIE
TJIBIOBI.

B 1850 r. aHrmmiickmit  ¢U3HK
M. ®dapaneit oOHapy>KHUII, YTO JIBa BIIAXKHBIS
kycka nbaa npu 0 °C, 6yayun OpMKaThl APYT
K Jpyry, TMpOYHO COCOUHSIOTCS MU
cmepsatoTesa. Opnako, mo Papazgero, 3TOT
3¢ dexT He HabIroTaNCcsS ¢ CyXHMH KyCKaMHu
abaa npu Temneparype nuke 0 °C. IMosxke on
Ha3BaJI 3TO SIBJICHUE PEKEISIHCH.

B 1871 r. anrnuuanun JIx.-T. Borromnu
IPOJEMOHCTPUPOBAJI NOAOOHOE 3TO SBJIEHUE
Ha Jpyrom omelte. llocTaBuB Ha [1Ba
cTomOuKa JeAsHOH OpycoK U TEpeKHHYB
Yyepe3 HEro TOHKYI CTAIBHYIO ITPOBOJIOKY
(mmametpom 0,2 MM), K KOTOpOH ObLI
MOJABEIIeH TIpy3 Maccoi okomo 1 kr
(cMm. puc. a), bortomnm HaOmioman mpu TeMmeparype 4yThb BEIINIE HYJS, Kak
B TEUYCHHE HECKOJIFKUX YacOB MPOBOJIOKA Mpopesana JIEN u rpy3 ynai. Ilpu stom
JensHON OpyCOK OCTajcs LEeNbIM M HEBPEAUMBIM, W JIUIIL TaM, Ille NMPOXOAuiIa
IpPOBOJIOKA O00pA30BAJICS TOHKHWM CIOM HEMpO3pavHOro ibJa. Ecim OBl MBI
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B TEUCHHE TUX YacOB HEMPEPHIBHO HAOIIOAAIH 3a TPOBOJIOKOHM, TO YBHICTH ObI,
KaK MOCTEIEHHO OHa OITyCcKaeTCs, Kak ObI pa3pe3sas n€n (cM. puc. 0, B, T), IIPH ITOM
BBIILIC TMPOBOJOKM HHUKAaKOTO paspe3a He ocTaércs — OpyCOK OKa3bIBaeTCs
MOHOJIATHBIM.

Jonroe BpeMsi IyManu, 4TO JIeA TOA JIE3BUSMH KOHBKOB TaeT MOTOMY, 4YTO
WCTIBITBIBACT CHJIBHOE NABJICHHE, TeMIlepaTypa IUIABICHHs JIbAbI MOHMKACTCS U
nen maBuTcs. OJHAKO pacueThl MOKA3bIBAKOT, YTO YEJIOBEK Maccoi 60 Kr, cTosl Ha
KOHBbKax, OKa3bIBaeT Ha JIeJ| AaBJCHHUE, NMPH KOTOPOM TeMIIEpaTypa IUIaBICHHUS
JIpJIa TIOJT KOHbKaMH yMeHblIaeTcs npumepHo Ha 0,1° C, 4To SIBHO HEIOCTATOYHO
ISl KaTaHusl, Harpumep, ripu - 10° C.

BI:I6CpI/IT€ ABAa BEPHBIX YTBCPKACHHA, KOTOPBIC COOTBETCTBYIOT COACPKAHUIO
TEKCTa. 3aIuIINTe B OTBET UX HOMEpa.

1) Boma, 3amep3as, MOXeT pa3pblBaTh TOPHBIE IOPOIBI, MOTOMY YTO TIPU
3aMep3aHUHY 0T TaBJICHHEM HaOII0JaeTCs SBIICHUE PEXEIIIINH Jb/Ia.

2) Tlox pexersiiueil JbJa MOHUMAIOT MPOLIECC TASHUS JIbAA MOJ JABICHUEM U
BOCCTAHOBJICHHE JIbJ[ TIOCIIC CHSTHS TABICHUSL.

3) MuHuManbHas TeMmIeparypa IUIaBICHUS JIbAa IOCTHTAETCS IMPH IaBICHUU
okosio 1900 armocdep.

4) Tlpu BuemHem paasieHun B 20 000 atmocdep oObeM nbaa MeHbIE 00beMa
BOJIBI, M3 KOTOPOIl OH 00pa3zoBajcs.

5) Karanue Ha KOHbKaX BO3MOXKHO 32 CUET U3MCHEHHSI TEMITEPATYPhI TUIABICHHS
JIbJia TIOJT ICHCTBHEM BHEIITHETO JaBIICHHUS.

OTBeT:

IMogy4uTcst M OMUCAHHBI B TEKCTE OMBIT MO PEXKEIANMU JIbJa, €CJIU ero
MPOBOAUTH TIpH Temrieparype -20°C? OTBeT nosicCHUTE.
3anuimure pa3BEPHYTHIN OTBET.
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Pewume 3a0auu 23-28.

3aBUCUMOCTb TeMIEpaTypsl | J1 BOJBI OT BPEMEHHU MPY HETPEPHIBHOM OXJIAXKACHUU
npeacraBieHa Ha rpaduke. Kakoe KOMMUECTBO TEMJIOTHl BBIICIUIOCH TIPH
KPUCTAJUIU3ALIMU BOJIbI U OXJIAXK/ICHUH JIbaa?

t,°C
20 A
0 e B o -
4 10 20 30 40 60 T, MUH
20 o=
Ortger: KJx

OmnpenenuTe MoKa3aHus BOJbTMETPA, €CIIH MOKa3aHus aMmriepmerpa pasHbl 0,5 A.

O,
1

1 Om 3 0Om

& &
8 Om

4 Om

OrTBeT: B.
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IHonnvtii omeem kK 3a0anusam 25 u 26 oonycen codeprcams He MOILKO Omeem
HA 60NPOC, HO U €20 PA38EPHYMOE, 102UYECKU C8A3AHH0E 000CHOBANE.

VYV ydeHuka MMeeTcs TMPOBOM AJMHOW | M, TOJCTBHIA KEJIEe3HbIH TBO3Ib W JBE
Garapeiiku. OH HamoTasnm 10 BHUTKOB IPOBOAA Ha TBO3[b M TMOIKIIOYHI €ro K
Garapetike. ['BO3/b CTaJI IPUTATHBATH MEJTKHE JKEJIC3HbIE MpeaAMeTsl. UTo MoXeT
c/leNaTh YYSHHK, YTOOBI YBEIHYUTh CHIIY TPUTSDKCHHS CBOETO 3JIEKTpOMarHura?
OTBET MOSICHHTE.

YemoBek npuoOpén B MarasuHe Ha OJHOW W3 YJIHI TOpPOja OapOMEeTp-aHEepOua U
CIYCTHJICS C HUM Ha CTaHIIMIO METPOIOJIMTeHA TIyOOKOro 3aneranus. Uto mpu
9TOM MPOM3OLLIO C NOKa3aHUsIMHU OapoMeTpa (He H3MEHIINCh, YMECHBLIMINCH HIN
yBeNMMYMINCH)? OTBET MOSICHUTE.

Mns 3a0anuii 27 u 28 Heodxo0umo 3anucamov nojiHOe peuieHue, eKouaruee
3anuce Kpamkozo yciaoseusa 3adauu (/amo), 3anuce Gopmyn, npumeHnenue
KOmOpbIX Heo0X00UMO U OOCHMAMOYHO ONA peuleHus 3a0auu, a maKice
Mamemamuueckue npeodpaA30eanus u pacuémel, NPUEOOAUUE K UUCTOE0MY
omeemy.

Meramnuueckuil map NOABELIEH HAa TOHKOM JIETKOM HUTH K 3aKperuIEHHOMY
HEMOJBIKHO JAWHaMoMmeTpy. Korma mrap MHONHOCTBIO TOTPYKEH B BOAY,
JuHamoMeTp mokasbiBaeT 39 H. Korma map nonHOCTel0 HOrpykEH B CIHPT,
JuHamoMeTp nokasbiBaeT 40 H. Ompeznenure IIOTHOCTh BELIECTBA, U3 KOTOPOIO
ClleNaH Imap.

B amomuuuneBslii kanopumerp maccod 50 r Hamuto 120 r BOABI U OIyLIEHA
CIMpaib COnpoTuBiIeHUeM 2 OM, NOAKIIOUEHHAs K MCTOYHUKY HanpspbkeHus 15 B.
3a kakoe BpeMs KaJIOpUMETp ¢ BOJIOM Harpeercs Ha 9 °C, eciid MOTepsAMH SHEPTUU
B OKPY’KaOIIyIO0 Cpely MOKHO IIpeHeOpeds?
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Homep 3aganns IIpaBu/IbHBIH 0TBET
1 531
2 42
3 22
4 3516
5 0,8
6 2300
7 12
8 4
9 22
10 21
11 15
12 13
13 764+ 1
15 13
18 21
19 23
20 13
21 24
23 372
24 5
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Kputepuu oueHuBaHusA 3aJaHNH ¢ pa3BEPHYTHIM OTBETOM
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Jnis m3MepeHHsT MOIIHOCTH TOKa B OJEKTPUUYECKOH JlamIie YYEeHHUK coOpai
ANIEKTPHUYECKYIO IIeMb, IIPECTaBICHHYIO Ha (hoTorpadum.

Kakyro ommOKy JOMyCTHIT YYSHUK NP COOpKE IKCIIEPUMEHTATBHON YCTaHOBKH.

OTBET MOSICHHTE.

Oo0pa3en BO3MOKHOT0 0TBETA
1. JomnyieHa ommOKa npy NOJKIIOYEHUH BOJIBTMETPA.

2. Jlns ompeneneHHUs MOIIHOCTH TOKa B JlaMIleé HEOOXOIUMO H3MEPUTH CHILY
TOKa 4epe3 JIaMIly U HalpshKeHHe Ha Hel. AMIepMeTp MOAKIIOUEH BEpHO, a
BOJIFTMETP TpPU TAaKOM TMOJAKIIOUEHHH HU3MepseT oOliee HampsHKeHHE Ha

JIaMII€ U peocTarte.

OTBeT Ha BOIIPOC HEBEPCH, HE3ABUCHUMO OT TOI'0, YTO PACCYXKIACHUA
IMMPpaBUJIbHBI WJIM HCBEPHBI, NI OTCYTCTBYIOT.

Coaepxxanue Kputepus Baaust

IIpencraBieH mNpaBWIBHBIM OTBET Ha BONPOC, U  MPHUBEICHO 5
I0CTaTOYHOE 0OOCHOBAaHHUE, HE coAeprKaliee OMUOOK.
IIpencraBieH npaBUIbHBIA OTBET HAa IMOCTABJIGHHBIA BOIPOC, HO €ro
000CHOBAHHE HE SBJIAETCS JOCTATOYHBIM.

500051 1
[IpencraBieHbl  KOPPEKTHBIE  pacCyXIEHUsS,  NPUBOAALINE K
[PaBUIILHOMY OTBETY, HO OTBET SIBHO He C(HOPMYIIHPOBAH.
[IpeacraBiieHbl OOIIME PACCYXKICHUsS, HE OTHOCSINUECS K OTBETY Ha
[MOCTaBJICHHBII BOIIPOC.

501051 0

Maxcumanvrviii 6au,
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Bam HeoOXoauMO IOKa3aTh Ha OIBITE, 3aBUCHT JIM BEITAIKMBAIOMIAS CHIIA,
JIEHCTBYIOLIAsl CO CTOPOHBI KUAKOCTH Ha MOTPYKEHHOE B HEE TeJO, OT MJIOTHOCTH
JKUIKOCTH. Martepuansl 1 000pyZoBaHHEe, UMEIOIINECS B HAIMYWH, YKa3aHbl Ha
pHUCYHKaX.

JlBa uunuHApa paBHOTO JIBa nunuHApa paBHOI [Ipy>xuHHBIN

o0bema (IWIHHAD Macchl (IHITHHAD JIMHAMOMET]

AJTFOMUHHUEBBIA ¥ IWIMHAP  TUIACTUKOBBIN U IAIHHAP
MEJIHBIN) Ha HUTH JIATYHHBIN) HA HUTH

=)

2

Cocyn ¢ npecHoi Bofoi npu
KOMHATHOHM TeEMIEPAType

Cocyn ¢ coneHol BOI0H IIpu TOM ke
KOMHATHOH TeMIepaType

3 I =

3anumuTe pa3BEPHYTHII OTBET, B KOTOPOM:

1) yxaxwure 000pyI0BaHNE, HEOOXOIUMOE IS TPOBEICHHS OIBITA;
2) ONUIIHUTE XOJ IPOBEJICHUS OIIBITA;

3) yKaxxuTe U3MepeHHs, KOTOpPbIe HEOOXOJMMO MTPOBECTH.
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Bo03MOXHBIN OTBET

1) ObopyznoBaHue: OAWH IIHHAP Ha HUTH (JTI000H, KpoMe JTaTyHHOTO, TaK KaK
Yy HEro MHHHUMAaJIbHBII 00BEM), COCY[l C IPECHOM BOJIOM M COCYJ] C COJICHOM
BOJIOM, TUHAMOMETP.

2) lunuHAp Ha HUTH ITOOYEPETHO B3BECHTH B BO3MyXe, B IIPECHOH Boxe (IIpH
IIOJIHOM IIOTPY>KEHHUHU) U B COJIEHOM BOJie (IIPU MOJIHOM MOTPY>KEHHH).

3) M3MepuTh BBITAJIIKUBAIOILYIO CUIY B IIPOCTOM BOJIE IO Pa3sHOCTH MOKa3aHUM
JUHAMOMETpa B BO3IyXE W BOJE, aHAJOTHYHBIE U3MEPEHHUS MPOBECTU LIS
COJIEHOM BOJIBL.

4) CpaBHHTD MOJYYEHHBIE BHITAIKMBAIOIINE CHIIBI

OTBeT COEPXKUT BCE YETHIPE IEMEHTA OTBETA 3 Gamma

B oHOM 13 31eMEHTOB OTBETa MPUCYTCTBYET ONIMOKA, WM 3JIEMEHT | 2 Oaruia
OTBETa HE yKa3aH

BepHo chopMyupoBaH TOJIBKO OJIMH MITH JIBA JIEMEHTA OTBETA 1 Gayn

Jpyrue oTBETHI WK OTBET OTCYTCTBYET 0 6aoB

Cobeprure  SKCIIEPUMEHTANBHYIO YCTAHOBKY JUIT H3MEPEHHS  YCKOPEHHs
CKOJILKEHHS OpYyCKa 110 HAKJIOHHOH IJIOCKOCTH (CM. PHUCYHOK).

Juia  mpoBeneHHs — U3MEPEHHUM — UCIONB3yHTE  INTAaTHB,  HANPABIIOLIYIO,
3JIEKTPOHHBIN CEKYHJIOMED C JaTYUKaMU, OpyCOK, TMHEHKY U TpaHCHOPTHUD.
YcraHoBUTE Hampapidollylo moa yrnoMm 45°. IlepBblii JaTdMK yCTaHOBUTE B
Touke «0» HampaBysroIei, BTopoit — B Touke 50 cM. [Ipu mycke Opycka myckoBoi
MarHuT ycranosure Ha 0,5 cM BBIIE TEpBOrO JarTdmka. AOCOTIOTHAs
MOTPENIHOCTh U3MEPEHHsl MPOMEXKYTKa BPEMEHHM IpH MOMOILU 3JIEKTPOHHOTO
cexkyHnomepa coctasisieT At = 0,05 ¢, abCONOTHYIO MOTPEIIHOCTh M3MEPEHUS
paccrosuus Al = lcm.
Onpenenute yCKOpEeHHE CKOIbXKEHUS OpycKa.
OUIIU. 2018 .
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B pa3BépHyTOM OTBETE 3aITUIIUTE:

5) dbopmMyiny, IO KOTOpPOW pPacCUMUTBHIBACTCS IYyTh, MPOWICHHBIH OpyCKOM TNpHU
PABHOYCKOPEHHOM JIBIKEHUH 0e3 HayalbHOH CKOPOCTH, M TOIYyYUTE U3 Hed
(hopMyIty IS OTIpeieTIeHUs] YCKOPESHUS;

6) pe3yabTaT U3MEPEeHUs MYyTH, MPOUIEHHOTO OPYCKOM, C Y4€TOM aOCOTIOTHON
MOTPEIIHOCTH U3MEPEHHUS;

7) pe3ynbTaThl TPEX U3MEPEHHH NPOMEKYTKOB BPEMEHH NBWKEHUS Opycka u
cpeaHee 3HaYCHUE MPOMEKYTKA BPEMEHH C YUETOM aOCOMIOTHOM MOTPEITHOCTH
HU3MEPEHHUI;

8) uncneHHOe 3HaUeHUE yCKOpeHUs Opycka.

XapakrepucTHKa 000pYy/10BAHUS
IIpu BHIMONHEHNH 33aHUSI HCTIOIB3YETCS KOMIUIEKT 000pYyIOBaHUS B CIAECIYIOLIEM
COCTaBe:
e Hampapisiomas JMHOoM 650 — 700 MM ¢ JMHEHKOH, MO3BOJSIOILAs
yCTaHABIMBATh JaTYUKH B JTIOOOM MECTe
® CEKyHIOMEp JJIEKTPOHHBIN C MOTPELIHOCTHI0 U3MEpeHus (B mpeaenax 1o 9
cexynn) 0,001 cexyHnpr
® OpYCOK C IyCKOBBIM MarHuToM maccoi 100 r
® JIaTYMKH MOJOKCHUS TePKOHOBBIC
® TPaHCIOPTHUD
Buumanue! Tlpu 3ameHe Kakoro-imdo d1eMeHTa 000pyIOBaHUS Ha aHAJOTUIHOE
C JIpPYTMMH XapaKTepPUCTHKAMH HEOOXOINMO BHECTH COOTBETCTBYIOIIHE
WU3MEHCHUS B 00pa3el] BEIOIHCHUS 3aaHHs.

Oo6pa3en BO3MOKHOI'0 BbINOJIHEHUS

1. §= ﬁ' a= 25

2° 2

2. Pe3ynbraThl U3MEpeHUs:

t;,=0,409¢c; t,=0,407c; t;=0,409c

tep. = (0,4110,05) c; §=(0,50£0,01)m

2-0.5um = 6,0 M/ ¢*.

3. YckopeHue paBHO @ = ——2——
P P (0,41)° ¢’

Ykazanue sxcnepmam

I'pannia MOTPENTHOCTH W3MEPEHHsT BPEMEHH OIpeNesieTcs TIIaBHBIM 00pa3oM
CHUCTEMAaTH4eCKOW  MOTPEINHOCTBIO, CBSA3aHHOM C TEM, 4YTO JO BKIIIOYCHUS
CeKyHIoMepa OpyCOK MPOXOIUT «Hey4YTEHHBIe» 0,5 cM.

Bpycok Tpatur Ha 3TO T = % = 0,04 c. Eme 0,01 ¢ Bo3HWKaeT u3-3a

ciydaitHoro pasopoca npu noBtopeHnH myckoB (0,01 ¢ — rpaHuna ciayvaidHOM
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HOTPEIIHOCTH CPEIHETO).

WHTepBan BO3MOXKHBIX 3HAYCHUH YCKOPEHHS SKCIIEPT MOXKET OLEHUTH 110 METOLY
TpaHUll, BBIYUCIMB MO (opMylde a = g sin& - fig COSC/ C y4eTOM TOTO, 4TO
koo dunuenT TpeHus Opycka mo Hampasisomed pasen g = 0,20 = 0,05
TlorpemHocTs U3MEpEHUs yrila MOXKHO IPUHATh PAaBHOU 2 TpagycaMm.

Hampumep, muist yriaa 45° BepXHsist TpaHUIa YHCICHHOTO 3HAYCHHST YCKOPEHHUS

a =10 sin47 ° — 0,15 * 10 " cos43 ° = 7,2 m/c’. AHANOrMYHO PACCUMTHIBACTCS
HIDKHSS TPaHAIIA.

(B cmywae wucnoms3oBaHMA ApPYroro 0OOPYIOBaHMS, OSKCIEPT PACCUUTHIBACT
YCKOPEHHE IO [aHHBIM, IIPEICTAaBIECHHBIM CIENMATNCTOM MO IOJArOTOBKE
00opyIoBaHHS).

Copnepkanne KpuTepHsi Bamsl

TToIHOCTBIO TIPaBUIIBHOE BBITIONHEHUE 3a/IaHMs, BKIIOYAIOIIEe B Ce0s: 3
1) dopmymy mrs pacuéra MCKOMOH BENMYHHEI (8 OanHOM clyuae
Gdopmynvl Ona pacuema nymu npu paeHOYCKOPEHHOM O8UdICEHUU 0Oe3
HA4anbHOU CKOPOCmU U YOPMYILY Ol pacyema YCKOpeHust),

2) MpaBUIBHO 3alMCAHHBIC PE3YJILTAThl MPSIMBIX U3MEPEHUH (8 OarHHOM
Cyuae usmMepeHust 8peMeHU O8UNCEHUs OPYCKA U PACCMOAHUS MeAHCOy
oamuukamu);

3) mpaBUIbHOE 3HAYCHHE CPEIHEr0 IPOMEKYTKa BPEMCHH JBHIKCHUS
Opycka;

4) mpaBHIBEHOE YHCIICHHOE 3HAYEHHE MCKOMOH BEIMYMHEI C YKa3aHHEM
eJIMHMUII

3anucaHbl NpPaBUIbHBIE PE3yJIbTAThl NPSIMBIX M3MEPEHUH, HO B OJJHOM 2
U3 3JeMeHTOB oTBeTa (1, 3 wiu 4) npucyTcTByeT ounbka

gt

3anucaHbl NPaBUIBHBIE PE3YNbTaThl MPSIMBIX U3MEPEHUH, HO OAUH W3
aseMeHTOoB 0TBeTa (1, 3 nnu 4) oTcyTCcTBYET

3anmucaHbpl IPaBUIbHBIE PE3yJIbTaThl IPSIMBIX M3MEPEHUH, HO B 1
aNeMeHTax oTBeTa 1, 3 M 4 MPUCYTCTBYIOT OIIMOKH MIIM 3TH JIEMEHTHI
OTCYTCTBYIOT

Bce CiTydJau BBITIOJTHEHMS, KOTOpbIC HE COOTBETCTBYIOT 0
BBIIIICYKa3aHHBIM KPUTEPUSIM BbICTaBJIeHUA 1, 2 wnu 3  Oayuios.
Pa3posnennbie 3anvcu. OTCYTCTBHE MOMBITOK BHIMOJHEHHUS 3aIaHHS

Maxcumanvroiii 6an 3
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IMomy4nTcst MU OMUCAHHBI B TEKCTE OMBIT O PEXENANMU JbJa, €CIU ero
MPOBOAUTH TIpH Temieparype -20°C? OTBeT nosiCHUTE.

O0pa3sen BO3MOKHOIO OTBETa

1. He nonyuwuresi.

2. Yroosr nén miaBmics —20°C HeoOXOOMMO CO34aTh JaBJICHHE IIOYTH B JBE
TBICSYM pa3 TpeBblmaiomee arMocheproe. UToOBI co37aTh Takoe MaBICHUE
HEOOXOJMMO HCIOJB30BaTh TIPy3 OYCHH OOJBIIONW MAacChl, MOJA JeicTBHEM
KOTOPOTO KYCOK JIbJIa IIPOCTO CIOMAETCsI.

Conep:xkanue KpuTepust Basubl

IIpencraBnen mpaBUIBHBIA OTBET HAa BOIIPOC, M MIPUBEACHO JOCTATOYHOE
000CHOBaHIe, HE CoiepIKallee OMIIOOK.

IIpencraBieH mpaBUIbHBI OTBET HA IOCTABJICHHBIA BOMPOC, HO €T0)

000CHOBaHIE HE SIBIISIETCS TOCTATOUHBIM, XOTS COAEPKUT 00a dIIeMEHTa

[MPAaBUJILHOTO OTBETAa WJIM yKa3aHUe Ha (U3WYECKHE SBJICHUS (3aKOHBI),

pUYacTHBIE K 00CYKIaeMOMY BOIIPOCY. 1
Wi

IIpencraBieHbl ~ KOPPEKTHBIE  pAacCyXIEHHs,  NPHUBOIAIINE K

PaBUJILHOMY OTBETY, HO OTBET SIBHO HE C(hOPMYIHPOBAH.

HpeI[CTaBHeHBI 061111/16 pacCyXaC€HusA, HC OTHOCAIIUCCA K OTBCTY HA|
[MOCTaBJICHHBIN BOITpOC.

nim 0
OTBeT Ha BOIIPOC HEBEPEH, HE3ABUCHUMO OT TOr0, YTO PACCYKIACHUA
IMPpaBUJIbHBI WJIM HCBEPHBI, NI OTCYTCTBYIOT.

Maxcumanvrwiii 6a, 2
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VYV yueHuKa MMeeTcs IPOBOJ JJIUHOW | M, TOJCTBIM >KeNe3HBIH TBO3Jb U JBE
Garapeiiku. OH HamoTasnm 10 BHUTKOB INPOBOJAA HAa TBO3[b M TMOIKIOYHI €ro K
Gatapetike. ['BO3b CTaNl IPUTATHBATH MEJIKHE JKEJIC3HbIE MpeaAMeTs. UTOo MOXeT
C/IeNaTh YYSHHK, YTOOBI YBEIHYUTh CHITY TPUTSDKCHHS CBOETO 3JIEKTpOMarHura?
OTBET MOSICHHTE.

Oo0pa3en BO3MOKHOI0 0TBETa
I'Bo3ab ¢ BUTKAMH TPOBOJA, NPUCOSHIMHEHHBIA K Oarapeiike, CTaHOBHTCS
anekrpoMarautoM. Cuiia, ¢ KOTOPOH 3JCKTPOMArHUT MPUTITHBACT >KEJIC3HBbIC
OpPEeIMEThI, YBEIHMYUBACTCS C YBEJIMYCHHEM YHCIa BUTKOB/ C YBEIHYCHHEM CHIIBI
TOKa, KOTOpast MPOTEKAET MO MPOBOY.

NnJIn
YdeHHK MOXKET HaMOTaTh Ha TBO3Mb OOJbIIE BHUTKOB IMPOBOIA/TIOACOEAUHHUTE
HAMOTAHHBIII HA TBO3Ib IMPOBOJ Cpa3y K JABYM MapajuIebHO COCAWHECHHBIM
Oarapeiikam/yKOpOTHTB TIPOBOJ 0€3 U3MEHEHHsI KOJIMIECTBA BUTKOB.

Vkazanus x OYEHUBAHUIO.
}1.]'[5[ IOJIHOI'O0 BCPHOI'0O OTBETAa AOCTATOYHO YKa3aHUSA Ha OJUH m000#  crocob
YBCJIIMYCHUA CUIIBI IIPUTAXKCHUA JICKTPOMArHura.

Cojaepxanue Kputepus Bajusl

IIpencrasneH npaBUIbHBIN OTBET HA BOIIPOC, U IPUBEICHO JOCTATOUHOE 2
000CHOBaHHE, HE coJiepKalee OMNO0K

IIpencrasieH npaBUIbHBIN OTBET HAa MOCTABIEHHBINH BOIIPOC, HO €T0
000CHOBaHHE HEKOPPEKTHO MITH OTCYTCTBYET.
NI 1

IlpencraBneHbl  KOPpPEKTHbIE  pPAcCyKACHHsA,  HPUBOAAIME K
MPaBIIILHOMY OTBETY, HO OTBET SIBHO He C(HOPMYIHPOBAH.

IIpencraBnensl o0IIMe pacCy>KACHHUs, HE OTHOCALIMECS K OTBETy Ha
MOCTaBJICHHBII BOIIPOC.

NI 0
OTBeT Ha BONPOC HEBEPEH, HE3aBUCHMMO OT TOTO, YTO PACCYXKACHUS
NIPaBUJIbHBI WM HEBEPHBI, WM OTCYTCTBYIOT

Maxcumanvrviil 6ain 2
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YenoBek npuoOpEN B MarasuHe Ha OJHOW M3 YJHUI] TOpoja 0apoMeTp-aHepOuI U Meramnyeckuid map MOJABEHIEH HAa TOHKOW JETKOM HUTH K 3aKpEIJIEHHOMY
CIYCTWJICS C HUM Ha CTaHIIMIO METPOIOJHTEHa TIyOOKOro 3ameranus. Uto mpu HENOJABMKHO JuHaMmomerpy. Korzma map mosHOCTBIO MOTpykEH B BOAY,
9TOM MPOM30ILIO C OKa3aHMIMU OapoMeTpa (He U3MEHWINCH, YMEHBIIMINCH WIH nuHamoMmeTp mnokasbiBaeT 39 H. Korma map moigHOCTBIO MOTPYXEH B CHHPT,
yBenuuminck)? OTBET MOSICHUTE. nuHamoMmeTp nokasbiBaeT 40 H. Onpeznenute mioTHOCTh BELIECTBA, U3 KOTOPOTO

CJIeJIaH Iap.
Oo0pa3en BO3MOKHOI0 0TBETA

1. IToxazanus 6ap0MeTpa YBEIIMYININCEH. Bo3MOKHBIN BAPHAHT pelleHus
2. ATMocdepHOe NaBIeHHE 3aBHCHUT OT BBICOTHL. IIpU CIycke B METpO BBICOTA .
\ano: F, +T,=mg,Te F, =p,gV
cronba arMoc)epHOro BO3MyXa YBEIUYHBACTCS, 3HAUUT, YBEIMYHMBACTCS U T,=39H ! !
arMoc(epHOE NaBIIECHHE. T,=40H Fy+T,=mg,TAe F, =p,gV
p; = 1000 kr/m’
Conep:anue kputepus Baset p2 = 800 kr/a’ Orcroza anst 06bEMa Tena noyyaeM J = _hoh
IIpencTaBieH NpaBUIBHBIA OTBET Ha BONPOC, M IPHBEACHO IOCTATOYHOE 2 g(pi=p>)
000CHOBaHHE, HE COIEpIKaIIee OMHIO0K
ITpencrasieH NPaBUIBHEI OTBET HA OCTABIEHHBIH BOIPOC, HO ET0 1 [1noTHoCTS Tena pasHa
000CHOBaHHE HEKOPPEKTHO HJIM OTCYTCTBYET.
WIN p=m=p1gV+T1=p1+Tlg(p1_p2)=p1Tz_pzT1
[peacraBiieHBl KOPPEKTHBIE PACCYKACHHUSI, TPUBOJISIINE K TPABHILHOMY v g 8(,-T)) IL=1
OTBETY, HO OTBET SIBHO HE CPOPMYIHUPOBAH.
[pencraBiieHpl 0OOIIME pacCyXJIACHHs, HE OTHOCSIIMECS K OTBETY Ha 0 p—7? Omeem: 8800 kr/m’
MIOCTaBJICHHBIH BOIIPOC.
aud Copnep:kanue KpuTepusi Bauibl
OTBeT Ha BONPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PAaCCYKICHUS
IIpABHIEHEL HIH HCBEPHBI, HIH OTCYTCTBYIOT IIpuBeaeHO MOJNHOE MPaBUIIBHOE PEIICHHE, BKIOYAIOIIEE CICAYIOLIHE 3
. JIIEMEHTBI:
Maxkcumanvuwlii Oann 2
1) BepHO 3amucaHo KpaTKOe YCIIOBHE 3a/1a4H;
2) 3ammWcaHbl ypaBHEHHS M (OPMYNBI, IPUMEHCHHE KOTODPBIX
HE0O0XOIMMO ¥ JIOCTATOYHO JJIsl PEHICHUS 3a]]a4i BLIOPAHHBIM CIIOCOOOM
(6 Ooannom pewenuu: emopou 3axon Hviomona, gopmynvl ons cunv
msicecmu U Ol GbUMAIKUBAIOWEl CUlbl, (opmyia Oas NIOMHOCMU
mena);
3) BHIMOJIHEHBI HEOOXOAMMBIC MaTeMaTHUECKHUE IpeoOpa3oBaHusl U
pacyéTel, TPUBOIAIINEC K MPABWIBHOMY YHCIOBOMY OTBETY, U
HPENCTAaBICH OTBET. [IpH 3TOM JOMYyCKAeTCsl PEUICHHE IO YacTsIM»
(c MPOMEXKYTOUHBIMU BBIYUCIICHUSIMH )
IIpaBunpHO  3ammcaHbl  HEoOXoAMMBlE  (GOPMYINBI,  MPOBEIEHBI 2
BBIYHMCIICHUS, ¥ TIOJYYEH OTBET (BEPHBIN WIJIM HEBEPHBIN), HO JOMyIICHA
ournOKa B 3aIMCH KPaTKOTO YCIOBHSA MM HepeBoe enunui B CH.
W
IIpencrasieHo MpaBUIIEHOE PEIICHHE TOIBKO B 00IIeM BHIE, 0€3 KaKuX-
MO0 YHCIIOBHIX PacyETOB.
Wi
OUIIN. 2018 1. OUIIU. 2018 .

HE BYJIET ucnoas3oBarbcest npu nposegennn OI'D 2019 r. HE BYJIET ucnons3oBarbcest npu nposegennn OI'D 2019 r.




J11s1 001IeCTBEHHO-TTPO(PECCHOHATBHOTO 00CYKICHUS

OU3UKA.

31/32

3anucanbl ypaBHEHUS ¥ (OPMYIIbI, IPUMEHEHHUE KOTOPBIX HEOOXOAMMO
U_JIOCTAaTOYHO /IS PEIICHHS 3aJa4d BBIOPAHHBIM CIIOCOOOM, HO B
MaTeMaTHYeCKUX MpeoOpa3oBaHUAX WM BBIYHCICHUSAX JOMYyIICHA
omnoka

Jlst 0011eCTBEHHO-TTPO(ECCHOHAIIBHOTO 00CY K/ICHUS

OU3UKA.

32/32

Copepixanne Kpurepus

Bbaibl

3anmcaHbl M HCIIOIB30BaHEI HE BCE HCXOIHBIE (hOpMyITBI, HEOOXOUMBIC
JUIA peleHus 3a1a4u.

NN
3anucaHbl BCE HUCXOJHBbIC (OPMYIBI, HO B OJHON M3 HHUX JOIYIICHA
OIINOKa

Bce ciydam pemieHuWsi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KPUTEPUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oamna

Maxcumanvuwiii 6ann

B amoMunueBblii kanopumerp Maccodl 50 r Hamuto 120 T BOIBI M OmylIEeHA
crupanb compoTuBieHHeM 2 OM, NMOAKIIOUEHHAS K HMCTOYHHMKY HANpsDKEHHEM
15 B. 3a xakoe BpeMsl KalopuMeTp ¢ Bomoi Harpeercs Ha 9 °C, eciau morepsMu

SHEPIUU B OKPYIKAIOIIYIO CPETy MOXKHO peHeOpeys?

[TpuBeneHO TOJHOE MPABUIIBHOE PEIICHUE, BKJIIOYAIOIIEE CICAYIONIHNE
3JIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE YCIIOBHE 3a/1a4H;

2) 3ammcaHbl  ypaBHEHUS W (QOpMyNbl, NPUMEHEHHE KOTOPBIX
HEOOXOMMMO W JOCTATOYHO JJIs pEIICHHs 3aJa4d  BBHIOPAHHBIM
CHOCOOOM (8 OAHHOM peuleHuu: 3aKOH COXpAMEeHUs dHepauu, Gopmyia
01 pacuéma pabomvl dNEKMPUYEcKo20 moka, opmyna 01s pacuéma
KOU4ecmea meniomvl, He0OX00UMO20 OJis HACPEBAHUS Beujecmsa);

3) BHIMOJIHEHBI ~ HEOOXOIUMBbIE  MaTeMaTU4YecKHe TMpeoOpa3oBaHuUs
U pacu€Thl, NPUBOIAIIME K MPAaBWIBHOMY YHCIOBOMY OTBETY,
U NpelcTaBieH oTBeT. IIpu 3ToM JomyckaeTcs perieHue "mo 4acTsaM”
(C MPOMEXYTOYHBIMHU BHIYUCICHHUSIMH ).

3

Bo3MokHbBII BapHAHT pelieHust

aHo: A=0Q
ce=920 x/(xr-°C) | OQ=c m At+c,m At=At(c.m +c,m,)
¢, = 4200 [/(°C) | 2
m,=120r=0,12kr | A=—57

R
m,=50T1=0,05kr 2
U t=At(c,m +c,m, )R, oTKyna

[MpaBwibHO  3amucaHbl  HEOOXoAWMbIe  (GOpMyJBI,  MPOBEACHBI
BBIYMCIICHUS, ¥ TIOJy4eH OTBET (BEPHBIA WM HEBEPHBIii), HO JOMYIICHA
omurOKa B 3alMCH KPaTKOro yciaoBUs wiu nepesoje eaunui B CU.

nim
[peacrasiieHO NPaBIIIBHOE PEIICHHE TOIBKO B 00IIEM BUjIe, 0€3 KaKnuX-
7100 YHCIIOBBIX PacyETOB.

nim
3amucaHbl ypaBHEHUSI U POPMYJIIBI, IPHMEHEHHUE KOTOPBIX HE00X0ANMO
U JIOCTATOYHO /Ui pEIICHHs 3aJadd BBIOPaHHBIM CIIOCOOOM, HO B
MaTeMaTHYeCKUX MPeoOpa3OBaHUsIX WM BBIYHCICHUSIX [OIYyIICHA
ommbka

3anucaHbl ¥ UCIOJIB30BaHbI HE BCE UCXOAHBIE (HOPMYIIbI, HEOOXOIUMBIC
JUTSL PELLICHHS 32149 H.

nim
3anmcaHbl BCe MCXOAHBIE (hOPMYNBI, HO B OMHOM M3 HHX JOIyIICHA
omnbka

R=20m

At=9 °C _(em e ym )RAL
U=15B U2

T—? Omeem: 44 ¢

OUIIN. 2018 r.
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Bce clry4an peuieHus, KOTOPBIC HE COOTBETCTBYIOT
BBIIIICYKa3aHHBIM KPUTEPHSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Oayia

Maxcumanvrviil 6aun
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