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HNHcTpykuus mo BHINOJTHEHUIO padoThI.

Ha BbIMosiHEHHE SK3aMEHAMOHHOW paboTel 1o Qusuke orBogurcs 3 yaca (180
MUHYT). PaGoTa coctouT 3 3 yacTeil u BKIroyaer 25 3a1aHuii.

Yacte 1 comepxut 183ananmii (1-18).K kaxmomy 3amanuto npuBoautcs 4 BapraHTa
OTBeTa, U3 KOTOPHIX TOJILKO OAWH BepHbIH. [Ipy BeiNoHeHNnH 3a1aHus yacti 1 o6BexuTe
KPY>KKOM HOMep BBIOpaHHOTO OTBeTa B SK3aMeHalHMOHHOW pabote. Ecmu Ber oOBenmu He
TOT HOMEP, TO 3a4epPKHHUTE ITOT 0OBEJCHHBI HOMEP KPECTHKOM, a 3aTeM 00BeuTe HoMep
MPaBHJIBHOTO OTBETA..

Yacte 2 BrmodaeT 3 3amaHus ¢ kpatkuMm orBeroM (19-21). Ilpu BbIMOIHEHHH
3aJlaHnil 4acTH 2 OTBET 3alMCHIBAeTCSl B HK3aMEHALIOHHOM paboTe B OTBEJSHHOM ISt
9TOro MecTe. B ciiydae 3amicy HEBEpHOrO OTBETa 3a4YSPKHUTE €ro M 3allhLIMTEe PSIOM
HOBBII..

Yacte 3 comepxut 4 3amanust (22—25), Ha KOTOpbIe CIleyeT AaTh pa3BepHYTHIN
otBeT. OTBeTHI Ha 3aJaHUs YaCTH 3 3aMHCBHIBAIOTCS HA OTIEIBHOM JHCTe. 3agaHue 22 —
9KCIIepUMEHTalIbHOe, M JUISl  ero  BBINOJHEHHs HEeoOXOIMMO  BOCIMOJIB30BaThCs
J1ab0paToOpHBIM 000PY0BaHUEM.

Ipu BBIYHUCIEHUSIX pa3pelaeTcst HCHONIb30BaTh HEIPOTpaMMHpPYeMbIi KalbKyJISTOP.

CoBeTyeM BBINOJIHATH 3a/laHUsl B TOM IOpsIKe, B KOTOpPOM OHHU JaHbl. C LeJbio
9KOHOMHH BpeMEHH IMpOIlycKalTe 3ajaHWe, KOTOpOe He YAaeTcs BBINOJIHUTH cpasy, U
nepexoauTe K cieayrouiemy. Ecnu mociie BbImonHeHUs Bceil paboTel y Bac ocranercs
BpEeMs1, TO MOXKHO BEPHYTHCS K TIPOIYIIEHHBIM 3aJaHHSM. .

Bannel, nomydeHHble Bamu 3a Bce BBINOJNHEHHBIE 3aJaHMs, CYMMHUPYIOTCS.
INocTapaiiTech BHIIONHUTE KaK MOKHO OOJNBbINe 3agaHWl M HaOpaTh KaKk MOXKHO OoJIbIIee
KOJIMYECTBO 0aJlIoB.

Kenaem ycnexa!
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®usura. 9 kmacc. Bapuanr 1

Humxe mpuseneHbl cripaBodYHbIE AaHHBIE, KOTOPhIe MOTYT ITOHamoOuthca Bam
TIpH BBITTOJHEHUHU PaOOTHI.

HecarnaHbie IPUCTABKHA

Hawnmenosanue O6o3uauenue Muoxurens
rura r 10°
Mera M 108
KHJIO0 K 10°
TeKTO r 102
CaHTH ¢ 1072
MUJLIH M 1073
MHKPO MK 1070
HAHO H 1077
KoncTanThI
M
yCKOpeHHe CBOOOTHOTO HaZieHud Ha SeMiie g=10 0_2
11 H- M2
rpaBUTAIMOHHASA ITOCTOSHHAS G=6,7-10 " ———
KT
g M
CKOPOCTH CBETA B BAKyyMe c=3-10 o

3JIEMEHTAPHBIN DIEKTPUIECKUH 3aPa/

e=1,6-10 °Kn
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ILroTHOCTH
KT KT
6eH3uH 710 — npesecuna (cocna) | 400 —
M M
KT KT
CITHPT 800 F napaduH 900 3
KT KT
KEpOCHH 800 ? ATIOMUHUE 2700 E
KT KT
macio mamuasaoe | 900 ) MpamMop 2700 )
KT KT
BOIA 1000 3 MUHK 7100 3
KT KT
momoko nensuoe | 1030 F CTalb, JKeIe30 7800 ﬁ
KT KT
BOJIa MOPCKasd 1030 F MeIb 8900 F
KT KT
PTYTh 13600 3 CBHUHEII 11350 3
YaeanHast
TEIJIOEMKOCTh 4200 Jox TEIJIOEMKOCTh 130 IES
BOJbI xr-°C CBHHIIA kr-C
% TemaoTa %
zﬁﬁﬂggh’moc“ 2400 i - napoobpasosanus | 2,3 - 10° Ax
p KT - BOTBI KT
& TerIoTa %K
iingoeMKOCTb 2100 X G napoobpasosamus | 9,0 - 10° o
& KT - crimpra KT
% TemaoTa %
;?I?Ojiggxﬁgmb 920 A C IIABJICHUS 2,5-10% Ax
KI - CBUHIIA Kr
TeIlJI0eMKOCTb 500 Jax TeIaoTa 7 8.10% Mok
cramn kr - °C IJIaBJIEHUSA CTAJIH ’ KT
TeTII0eMKOCTE 400 B TeTIoTa 5.9.10% &%
IIUHKA kr - °C IJIaBJIEHUI 0JI0OBA ’ KT
TEII0eMKOCTh 400 B TeroTa 3.3.100 L%
Meau kr - °C IIABJICHUS JILIA ’ KT
TEILJI0EMKOCTD 230 Hox TEIJIOTa CTOPaHUi| 9 g . 1(f Jox
0JI0Ba kr - °C crimpTa ’ KT
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Temneparypa mjiaBjIeHUA Temneparypa KHIIEHHAA
CBUHIIA 327 °C BOJIbI 100 °C
oJIoBa 232 °C crimpra 78 °C
BOZbI 0°C
OMm - MM .
Y meabHOeE 9JdeKTpHYecKoe comporuBiaeane, ——— (mpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (cILIaB) 1,1
QTIOMUHUHI 0,028 expann 1,2
JKeJIe30 0,10
HopMmajnbHBIE yCIIOBHA: IaBIeHNE 10° Ila, remneparypa 0°C.
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Yacts 1

K kaowcdomy u3 3zadanuii 1 - 18 danvr 4 eapuanma omeema, u3s
KOmopbix moabko 00un npaeutvuvlii. Homep amozo omeema o6eedume
KpYa#CKOM.

1 | Ha pucynxke mma ten 1 u 2 mnpuBeneHsl rpaduru S
3aBUCHMOCTH MPOHIEHHOTO IyTd S OoT BpemeHnu t. Tema
IBIGKYTCA mpsaMonuHetino. M3 rpadukos ciaexyer, 4to 2

0

e

1) rena 1 u 2 ABHWKYTCA PaABHOYCKOPEHHO, MPUYEM MOIYJIh YCKOPEHUS
resa 1 6osbliie, 4eM MOMLYJIh YCKOPEHHUsA Tena 2

2) Ttena 1 u 2 OBMIKYTCI PABHOYCKOPEHHO, PHYEM MOLYJb YCKOPEHHUA
rTena 1 MeHbIle, YeM MOJYJIb YCKOPeHud Tena 2

3) rena 1 u 2 ABMIKYTCI PABHOMEPHO, IIPHYEM MOIY/Ib CKOPOCTH Teaa 1
OosbIle, 94eM MOAYIb CKOPOCTH Tea 2

4) rTena 1 u 2 IBHUIKYTCS PAaBHOMEPHO, IIPHYEM MOIYJb CKOPOCTH Tena 1
MeHbIIIe, YeM MOAYJIb CKOPOCTH Teja 2

2 | Ha pucyHke mokasaH IOJBELIEHHBIH Ha IBYX Tpocax (hOHApb,
Ha KOTOPBIH JeHCTBYIOT TP CHUJIBI: CHIBI HATAKEHHUd TPOCOB F|

u F,, w cuma tmmectm F;. Uemy pasem Momymh
paBHOJelcTByOme cun F; 1 F, ?

1) mymo 2) cymme momyneit cun Fju F,

3) pasmocru moxyneii cut Fiu F,  4) momymo cuer Fy

3 | Ha ruzaposmexTpocTaHIiuy BOAa, Hafad C IDIOTHHBI, BPAINAeT JIOMACTH
TypOuH. [Ipu sTOM Boma cHauasna obsamaer

1) morennuanbHOM SHepruei, KoTopas B UTOre IIpeBpalaerci B
KUHETHYECKYIO S9HEPTUIO BPAIIAIOIUXCA YacTed TypOUHBI

2) KMHETHUYeCKO# SHeprued, KOTOpas B UTOTe IpeBpainaerca B
KUHETUYECKYIO S9HEPTHI0 BPAIIAMIUXCA YacTed TYPOUHBI

3) IOTEeHIMANIBHON JHEpPrueil, KoTopad B WTOre IIpeBpallaercsi B
IMOTEHIIMAIbHYIO SHEPTHUIO BPAILAIOIIAXCA YacTel TYPOUHbBI

4) KMHETHUYECKOW DSHeprued, KOTOpas B UTOre IpeBpaiiaerca B
MIOTEHIIMATHHYI0 9HEPTHI0 BPAIIAKIIUAXCA 4acTed TYPOHUHbI

© MHOO, 2011 r.
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4 | Raxkyio o moaymio cuny F' Hy:KHO IIPUJIOKUTH B TOYKe A K JIETKOMY pbI4ary,
MAacCcoi KOTOPOTO MOKHO IpeHebpedb, YyTOObl YPABHOBECHUTH TPY3 MACCOM
2 Kr, IOJBeIlIeHHbIH B TouKe B?

ot

[¢] B

1) 60H 2) 40H 3) 20H 4) 10H

5 | OguH u TOT Ke OGPYCOK IIaBaeT B ABYX Pa3HBIX JKUIKOCTIX, KAK ITOKA3aHO
Ha pucyHkax. MoKHO yTBEpPXKIATH, UYTO

Puc. 1 Puc. 2

1) cuna Ta:xecTn u cuma Apxumena, JeUCTBYIOIHE HA OPYCOK, B 060MX
CILy4asix OJMHAKOBBI IT0 MOJLYJIIO

2) Momyib CHIIBI TAMKECTH B O00MX CIydYasX OJUHAKOB, 4 MOIY/Ib CHJIBI
Apxumena B mepBoM cilyyae MEHbIIIEe, Y4eM BO BTOPOM

3) Moxyas cunbl Apxumena B 000MX CIydasX OAWHAKOB, 8 MOIYJb CHJIBI
TSKECTH B IIEPBOM CJIydae MEHbIIIE, YeM BO BTOPOM

4) moxynb cuiabl Apxumena B 000MX CIIyd4asX OAHUHAKOB, 8 MOIYJb CHIIBI
TA¥KECTH B IIEPBOM clIydae 0oJIbIlle, 4eM BO BTOPOM

6 | Teno, nBmwKyIIeeca paBHO3aMEJIEHHO 10 IPAMOM, 32 3 ¢ YMEHBIIHWIO CBOIO
ckopocts ot 30 M/c 10 Hyss. KakoB MOIysib YCKOPEHUS Tejia B TeUeHHEe 3TOTO
MIPOMESKYTKA BpeMeHun?

1) 30m/c? 2) 10m/c? 3) 5m/c? 4) 1m/c?

© MHOO, 2011 r.
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7 | Ha nByx onnMHAKOBBIX TOpPeIKaxX HATPEBAIOT 0 KUMEHUA /. 'C
B ONMHAKOBBIX COCyJaX pasHble JKHUAKOCTH 1 ©u 2, I
“MeIole ONUHAKOBbIE Macchl. Ha prcyHKe mOKazaHbl
rpauKu 3aBUCHMOCTH TEMIIEPATYPBI KUIKOCTEH { OT
BpeMeHH HarpeBaHus t. M3 rpaduros ciaexyer, 4To

=]

0

T, MHH

1) y mugkocTu 1 BhIle TeMIlepaTypa KHIEHHWS U GOJbllle yIelbHas
TeIJIOEMKOCTD, YeM Y :KUITKOCTH 2

2) y mupxoctn 1 BbIllle TeMIIepaTypa KUIIEHHS W MeEHbIIE yAelbHasd
TEIIOEMKOCTD, YeM Y sKHUIKOCTH 2

3) v mumgroctu 1 HmiKe TeMmieparypa KHIEHUs W OOJIbIlle yaelbHas
TEIJIOEMKOCTD, YeM Y KUIKOCTH 2

4) y xugkoctd 1 HMzKe TeMIleparypa KHIEHHA M MEHbIe yAelbHas
TEIIOEMKOCTh, YeM Y sKHUIKOCTH 2

8 | B crexknanubiii crakan wmaccoir 100 r, comepskammit 200 T Bogbl TIpH
temmneparype 20 °C, omycTwam Kycodku mbaa Maccor 10 r, mMesIme
temmepatypy 0 °C. Uemy Oymer paBHa TeMIeparypa BOAbI B CTAKaHe IIOCIE
YCTAHOBJIEHWS TEILIOBOTO PABHOBECH:A? ¥ aelbHAsd TEILIOEMKOCTh CTeKJa

pasHa 840 II:x/(kr-°C).

1) =15,7°C 2) ~16,4°C 3) ~17°C 4) ~19,1°C

9 | K moasemienHoll Ha H30AUPYIONIEH HUTH THIb3e, COEJAHHOH U3
METAZINYECKoi (POJIbrH, IMIOJHECHHM, KAk II0Ka3aHO Ha pPUCYHKE,
TIOJIOKUTEIBHO 3apAKEeHHBIN map. B pesyiapraTe Trmib3a OTKIOHHUIACHL B
cropoHy mapa. I3 5T0ro MOKHO cenaTh BBIBO, YTO

7777 //////7777777

1) THIb3a ObLIa 3apgaieHa I10JI0KUTEe/IbHO

2) runpsa ObLIA 3apsKeHa OTPUIIATEIBHO

3) runpsa ObTa He 3apsiKeHa, WIH HA HEH WMeNCA OTPHUIATeIbHBIN
3apaz, WIK Ha Hell ObLI JOCTATOYHO MAJIbIA IOJIOKUTEIbHBIN 3aps

4) runp3a ObLIa He 3apAKeHA WM HA HEH UMeJICH II0JI0MKUTEIbHBIN
3apsan

© MHOO, 2011 r.
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10

J I Ba pesucropa ¢ COMPOTUBICHUAMHU R1 =40M u R2 = 3 OM coenuHEHBI
TaK, Kak II0KasaHo Ha pucyHke. Fssecrno, uro Bombr™Merp V,,
TNOIKIIOUEHHBIA K PEe3UCTOPY Rz’ nokasbiBaer 6 B. Uto moxraswIBaioT

amepmMerp A ¥ BOJIBTMETP Vl’ MOJKJIIIOYEHHBIH K PE3UCTOPy Rl?

HsmepurenpHbie TPUOOPHI UIEATHHEIE,
T O

1) 05Au2B 2) 05Au4B
3) 1Au4B 4) 2Au8B

11 | Bokpyr OauHHOTO OPSAMOTO METAIHYECKOTO IIPOBOIA
ObLIM OOHAPYIKEHbI JIHHUM MATHUTHOM WHIYKIIHH,
HalpaBlIeHHbIE TaK, KAK IIOKA3aHO Ha pHUCyHKe. B sToM
IpoBOIiEe

——

1) Teuer sIEKTPUUECKUN TOK, HAPABICHHLIA BHUS3 (|)
2) Teder dIEKTPUYECKHUI TOK, HAIIPABIEHHbBIN BBEPX (1)
3) He TeueT HMEKTPUUECKHUI TOK

4) Teuyer OSIEKTPUYECKUH TOK, HAMPABIEHHE KOTOPOTO YCTAHOBHUTH
HEBO3MOXKHO

© MHOO, 2011 r.
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12 | Ha pucyHke npuBefeHa cxema xofa aydei BHyTpu riaasa. Kakomy mederty

3peHusa (JATbHO30PKOCTH WIH 6JIM30PYKOCTH) COOTBETCTBYET IMPHUBEIEHHBIN
XOJI JIydei, ¥ KaKue JTUH3bI HYKHBI JJI1 OYKOB B 3TOM ciIydae?

1) 61M30PYKOCTH, I OYKOB TpeOyeTcsa coOMparoIias InH3a
2) OIM30PYKOCTH, IS OUKOB TpebyeTcs paccenBarolias JUH3a
3) IaNbHO30PKOCTH, I OYKOB TpebyeTcs cobuparomas JUuH3a

4) nanTbHO30PKOCTH, /IS OYKOB TpeOyeTcs pacceuBaroIias JInH3a

13 | DmekTpuyuecKad IUIUTKA MHOAKIIOYAETCA K HCTOYHHKY NHUTAHUA, KOTOPBIH

JaeT Ha BBIXOZe IocTOAHHOe HampsskeHme 220 B. ¥ mimTkm meperopena
cuupanb. [Ipu moyuHKEe IIUTKA Ae(PEKTHBIH YYACTOK CIIMPATIN IIPHUIIIOCH
oTpes3arh, B pesysibTare 4ero ee JyuHA ymeHsbinuiaachk B 1,21 pas. Kak u Ha
CKOJIBKO BOJIBT IOTpefyeTca M3MEHUTh HAIPIKeHNe Ha BHIXOJe MCTOUYHHKA
I TOro, 4To0BI IOYMHEHHAA IUINTKA [aBaja IIPEKHIOK TEeIJIOBYIO
MOIIHOCTL? CYHTATH, UTO COIPOTHBJIEHHWE MaTepHAasia CIUPAIH HEe 3aBHCHT
OT CHJIBI TOKA.

1) ymenbiuts Ha 20 B 2) yBenuwuutsh Ha 20 B

3) ymenbmnTs Ha 38 B 4) ysenwuuthb Ha 38 B

14 | Monexyasl sKUTKOCTEH

1) orramkMBaIOTCA APYT OT ApyTra
2) NPUTATHBAIOTCA APYT K APYTY

3) MOryT Kak OTTAJIKMBATLCI APYT OT APYTra, TAK U MPUTATHBATHCI APYT K
Apyry
4) He B3aMMOEHCTBYIOT MEKIY COOOM

© MHOO, 2011 r.
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15 | YueHuK TbITANCA ONPENEINUTh MACCy METAIMYEeCKOro IHIHHAPA,
B3BEIIMBAsA €ro Ha XOPOIIO YPAaBHOBEIIEHHBIX PBHUAKHBIX Becax. B ero
pacmopsKeHUn ObLIO OrpaHWYEHHOE KOJIHMYECTBO THPb-PasHOBecoB. Ha
PUCYHKax IIOKazaHbl pe3yJabTaTbl [ABYX IIPOBENEHHBIX YYEHUKOM
B3BEIINBAHUM. Y Ka)KUTe, 4eMy, COTJIAaCHO HTHUM pe3yJbTaraM, paBHA Macca

muauHapa?
100 1 100 r
ﬁf’.[] ra2or . ﬁzm 207 5y
I/ 7 I > ;/ 77 ‘I'_" >
1) 145r 2) (146+2) r 3) 147 4) (146=x1)r

IIpouumaiime mexcm u eévinoiHume 3adanus 16-18.

Tpancdopmarop

CoBpeMeHHYI0 JKM3HH HEBO3MOKHO TPEICTABUTH cebe 6e3 pasIMIHBIX
ameKTporpubopoB. Boibimas mx yacre paccuMrTaHa Ha IOAKIIOYEHHE K CeTH
mepeMeHHOro HampstkeHus. I[lpu  BbeIpaboTKe, Iepegade ¥ HCIOIb30BAHHUH
IIePEeMEHHOr0 SJIEKTPUIECKOT0 TOKA YACTO BO3HUKAET HEOOXOMUMOCTD B ITOBBIIIIEHHH
WIN TOHWKEHUM I[IePEMEHHOTO HANPIKeHUdA. OITY (QYHKIIUIO BBITIOJIHAOT
yCTpOICTBA, HA3bIBAEMbIE TPAHC(HOPMATOPAMH.

IIpunsaTo cymrarh, 9TO TPAHCHOPMATOP HU300pENT PYCCKUH DIIEKTPOTEXHUEK M
nmkerep ILH. d6moukos, woropwriit B 1876 rogy moLydss COOTBETCTBYIOIIHMA
matenT. Hajx coBepineHcTBOBaHMEM YCTPOWCTBA TpaHcgopMaTopa B PasHBIE TOIBI
paboTaiu Takue BbINAIOL(UECS yYeHble M WH;KeHepbl, Kak Oparbd J[sxoH u dxyapn
IlNomkuuconsr, M.O. lonmuso-llo06poBonbekuit, U.®. ¥Ycaruu u Mmuorue apyrue.

£ N
S 1

220B

Ln
Ln
—
=

)
Pucynok. ¥Yerpoiictso Tpanchopmaropa u cnocobd ero mogKIYeHIs.
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B nacTosmee BpeMsa co3maHbl TPAHCHOPMATOPEI PA3IHYHBLIX KOHCTpyKuit. Ha
PHUCYHEKE IIOKAa3aHO YCTPOMCTBO IIPOCTEHINEro TpaHcopMaropa € pasmelbHBIMU
oomorkamu. OH COCTOMT M3 B3aMKHYTOTO CepAeYHHKa S, H3TOTOBIEHHOTO U3
CIeITUAJIbHOM CTaIM, HAa KOTOpyI0o HamoraHbl nBe obmoTknm O;um O, u3 MemHOro

nposoxa. K BeiBomam mepBoit 06MOTEHN (OHA HA3LIBAETCA IIEPBUYHASM) ITOAKII0YAETCS
WCTOYHUEK TIePEeMEHHOT0 HAINpPSKeHUs, a C BBIBOJOB BTOPOH o0O6MOTEM (0OHA
Ha3bhIBAETCS BTOPHUYHAS) CHUMAETCSA IOBBIIIEHHOE WM MMOHUKEHHOE HAIPSIKeHUe.
Ecau umcio BUTKOB BO BTOPUYHOM OOMOTKE MEHBINE YKMCIA BUTKOB B IEPBUYHOMH
00MOTKe, TO HANPSKEHWEe MEKIY BBIBOAZAMH BTOPHYHOM OOMOTKH MEHBIIE, YeM
HaNpsIKeHWe Ha MepBUYHOM oOMoTKe. B sTOoM ciayuae TpaHcdopmarop sBiIsgeTcs
MOHMKAIOIMM. B IIPOTHBHOM ciIydae, KOTJA YKCIO BUTKOB BO BTOPUYHOU OOMOTEE
Oonbllle YKCIa BUTKOB B IEPBHYHOM OOMOTKE, TO HANPIKEHUE MEKAY BBIBOZAMU
BTOPHUYHOU OOMOTKHM 00Jbllle, 4YeM HaIpsSKeHWe Ha IEePBUYHOH OOMOTKe, H
TpaHcOpMaTOp SABISETCA MOBHIMIAOIINM. MOMKHO T0Ka3aTh, 4TO TpaHC(HOPMATOP
u3MeHSeT HaNpSKeHNe BO CTOIBKO pas, BO CKOJIBKO Pa3 YMCIO BUTKOB IIPOBOZAA BO
BTOPHYHOM OOMOTKE OTJIMYAETCS OT YHUCIA BUTKOB IPOBOJA B IEPBUYHON 0OGMOTEE.
Hamnpumep, B Tpamcopmarope, MOKa3aHHOM HA PHCYHKe, YHCJIO BHUTKOB BO
BTOPUYHOHM OOMOTKe B 4 pasa MeHbIlIe 4YKCIA BUTKOB B IIEPBUYHOHM OOMOTEE.
CrnemoBareiabHO, STOT TPaAHCPOPMATOP  ABISIETCI MOHMKAKINNM W IPH
MOAK/IIOYEHNN K €ro IIepBUYHON OOMOTKe IepemeHHOro Hampsixenus 220 B c
BBIBOJIOB BTOPHYHOM OOMOTKM Oy[eT cHMMAaTbcA B 4 pas3a MEHbIIEe IepeMeHHOe
nanpssxenne (55 B). OueBuaHO, 4TO 3TOT K€ TpaHCHPOPMATOP MOKHO HUCIOIb30BATH

M KaK TIIOBBIIIAIOIUNA — [JIA 3TOr0 HYHIHO MHCIIOJIB30BaThb O6MOTKy 02 KaxK

MIePBUYHYIO, a 00MOTKy O; Kak BTOPHYHYIO.

Cospemennbie TpancdopMaTopbl padoTanT npakrudeckn 60es morepsb (mx KILJT
npesbimaer 99%), U MO3TOMY IIOYTH BCA MOIIHOCTH, II0JlaBaeMas Ha MEPBUYHYIO
00MOTKY, IepefaeTcsa MOTPEOUTENI0, MOAKIIOYEHHOMY K BTOPUYHOM OOMOTHE. JTO
03HAYAET, YTO MPH IMOBBINIEHNH (MOHWKEHWH) B OIpeNeIeHHOe YHCI0 pas
HATIIPSIKEHUSA B TAKOE JKe YKCI0 pas M0JLKHA MOHMKAThCA (IIOBBIIIATHCA) CHUJIa TOKA.
Hanpumep, B noHmkaoInemM TparcdopMarope, IOKa3aHHOM Ha PHUCYHKe, CHIa TOKa
BO BTOPHUYHOM 0OMOTEE B 4 pasa MpeBHIIIAeT CUILy TOKA B IEepPBUYHOMN o6MoTKe. [laa
TOTO 4TOOBI ITOTEPU IIPH IIepefade HIeKTPOIHEPIHH Ha OONIbIINe PACCTOAHUA ObLIN
MeHBbIIle, HY:XHO YMEHBIIATh CHJIy TOKA, TEKyI[ero II0 IIpoBoAaM (a 3HAYWUT,
NOBHINIATh HaupakeHnwe). VIMEeHHO 1O BTOM DpPUYMHE B 3JIEKTPOSHEPTETHKE
HCIIOIB3YIOTCA BHICOKOBOJIBTHBIE IMHUH HIEKTPOIEPEeadHn.

16 | TpaucdopmaTop maeT BO3MOMKHOCTD
1) TOZBKO MOBBIMIATEH HANPIKEHHE

2) TONBKO MOHMKATH HAIIPSIKEHUE
3) ¥ moBbBIIATDH, U MOHUKATH HAIIPKEHUE

4) moBBIIIATH MOIIHOCTh

© MHOO, 2011 r.
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17|

18]

Cuiia TOKA BO BTOPUYHOM 00MOTKe B 6 pas MEHbIIE CHJIbI TOKA B IIEPBUYHOM
oomoTtke. IIpu 5TOM Hamps:xeHUe MeXoy BbIBOAAMUA BTOPHUYHOM 0OOMOTKHA

1) B 6 pa3 Gosblile HANIPSKEHNA HA IEPBUYHON 06MOTKE

2) B 6 pas MeHbIIIe HAIIPSIIKEHUA HA IIEPBUYHON 06MOTKE

3) B 3 pasa Gosblile HANIPSKEHUA HA TIEPBUYHOM 0OMOTKE

4) B 3 pasa MeHbIIIe HANIPSIKEHUA Ha IIEPBUYHON 00MOTKE
IlepBuunaa o6MoTKa moBBIIIAIOIIET0 TpaHcdopmaropa comep:xur 100
BHUTKOB IIPOBOAA, a BropuyHad oomorka — 200 Butkos. IlepBuunaa obmMorka
NOAKIIOYeHA K TeHepaTopy NepeMeHHOro HampakeHuda. llpm stom

BOJIBTMETP, HO,I[I{JIIO‘IGHHBIfI K BBIBOOAM BTOpH‘IHOfI O6MOTKH, IIOKa3bIBaeT
HEKOTOopoe HalpsKeHne (CM. PUCYHOK).

reHeparop

3areM HTOT Ke TeHepaTop IOAKIYAI0T K IEePBHYHON OOMOTKE APYroro
TpancopmaTopa. Ha KaxkoM u©3 clIegyoOIUX PHUCYHKOB IIOKA3aHUA
BOJIBTMETPA IPABUIBHO OTPAMKAIOT COOTHOILIEHHE YHCe]I BUTKOB B 0GMOTKAX
9TOTO Tpchd)opMafg))pa?

reHeparop resepaTop
renepatop reneparop
D1 2) 2 3) 3 4) 4

© MHOO, 2011 r.
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Yacts 2

IIpu evinoanenuu 3adanuii ¢ Kkpamxum omeemom (3adanus 19-21)
Heo6x00uMmo 3anucamsv omeem 6 mecme, yKaA3aHHOM 6 meKcme 3a0aHust.

19 | Toueunoe Temo cB0O0OOIHO TafaeT 6e3 HAYAIHLHON CKOPOCTH C
BBICOTHI H Ha moBepxHOCTh 3emiau (CM. PUCYHOK). BykBamu
A, B u B 0603HaYeHBI TOIOXEHNA DTOTO Tela B PA3IHIHbLIE )
MOMEHTBI BpeMeHH (B IOJIOMEHWH B Teno mokoutes Ha H -0 A
3emne). Cuumras, 9YTO HA  [OBEPXHOCTH  3eMJIH
MOTEeHIMAJIbHAS DJHEPIrUs Teja pPAaBHA HYJI0, YCTAHOBHUTE
COOTBETCTBHE MEKAY MOJIOKEHUIMHU TeJIa U COOTHOIIEHUIMU ¥
MexIy EKuHerwdeckod E, m morennmanbHOil E sHeprueii

aroro Tena. K KamkmoMy SlIeMeHTy IIepBOro Ccrobiia ob
NMoA0EpUTe COOTBETCTBYIOIIMI DIEMEHT W3 BTOPOrO0 K B
BHECHTE B CTPOKYy OTBETOB BbIOpaHHBIE ITUQPPBI O  ()lrommmm
COOTBETCTBYIOIUMH OyKBAMHU.

MOJIOKEHUE COOTHOUIEHUE MEJKITY
TEJIA KUHETUYECKOU U TIOTEHIIUAJIBLHOMN
YHEPTHUEU
A) A DE=0mE, =0
B) B 2) E,#0m E =0
B) B

3 E,=0u E #0
9 E +0mE, =0

Orser: |.

© MHOO, 2011 r.
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20 | Ha mnoxkodmeecs Teno, HaxXofdlleeci HA TJIaIKOH TOPHU30HTAILHOM

IUIOCKOCTH, HAYMHAIOT AEeHCTBOBATH IBE IapajliejibHble TOPU30HTAIbHEIE
cunel (cM. pucynok). OmpemenuTe, KAk W3MEHAIOTCI CO BpeMeHeM
ciemyomue (QU3NYECKHe BEeJIHYMHBL KoopawHara Tena BHoiab ocu OX;
MOJIYJIb YCKOPEHMUS TeJIa; MOLYJIb CKOPOCTH TEeJIA.

F,=5H F,=3H

-

Y

P

e

0 X

SanummTe B _Tabnuily BhIOpaHHBIE ITUQPBI IS KAKION (PU3MIECKOH
BEJIMYUHBI IIOM COOTBeTcTBylOImMu OykBamu. Iludper B orBere Moryr
IIOBTOPATHCS.

PUSNYECKHUE BEJINYWNHBbI HWX UISMEHEHHWE

A) xoopmuuara Tena Bmoab ocu OX 1) yBenwumsaercsa

B) momyns yckopenus Tena 2) ymeHbIIaeTCsS

B) momysas cropoctu Temna 3) He uaMeHseTcA

A b B

OtBeT:

© MHOO, 2011 r.
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21 | Hekoropoe  TBepmoe  BemiectBo  Maccod 0,5 kr, B3dgTOe  IpH

temmeparype -100°C, maumnHaror HarpesaTh. Ha pucyHke mpeicrasieHa
3aBHCHUMOCTb KOJWYECTBA TEIIOTHI (), KOTOpOe COoo0Iaercd STOMY
BEeIIeCTBY, OT ero temieparypsl . Mcmonb3ys rpadui 9ToM 3aBHCHMOCTH,
BBIOEPHUTE U3 MPEIIOKEHHOT0 IePeuHs 08a BEPHBIX YTBEPKICHUI. Y KAJKUTE
X HOMEpA.

O, kT

420

378

0
—-100 -80 —60 -40 =20 0 20 40 60 80 ; ¢

1) YmenbHas TEIJIOEMKOCTH STOTO BEINIECTBA B TBEPAOM COCTOSTHHU PABHA
2100 Id:x/(xr-°C).

2) YpenbHas TemwIoTa IIABIEHHUA 3TOro BelecTsa =165 xJ[x/Kr.

3) YrmenpHas TeIJIOEMKOCTbL STOrO BeIlleCTBA B JKHUIKOM COCTOSHHH
0osIbllle ymenbHON TEeIIOEMKOCTH OTOTO BeIeCTBA B TBEPAOM
COCTOSHHUH.

4) Temneparypa xKunenus 3Toro Beiiectsa pasua 0°C.

5) Ilns Toro uro6sl HArpeTh 1 Kr 5TOTO BEINeCTBA B TBEPAOM COCTOSHHUH
Ha 20°C morpebyeTcda cOOOIIUTH €My KOJIMYECTBO TEILIOTHI, PABHOE
2100 Ox.

OTteer: |

© MHOO, 2011 r.
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Yacts 3

s

omeema Ha 3adanHus wacmu 3 (3adanus 22-25) ucnoawvsyiime

omaoebHblLiL noonucaHublii aucm. 3anuwume cHauaaa HOMEp
3a6auuﬂ, a samem omeem Ha coomeemcmeyrouwiee 3adanue.

2|

23|

24

Hcmonb3ysa phrdakHBIE BEChl C Pa3HOBECOM, MEH3YPKY, CTaKaH C BOJOH,
mmuEAp Ne 1, cobepute SKCIEPUMEHTAIBHYO YCTAHOBKY JJIS OMPEeIeHusA
IUIOTHOCTH MaTepHaja, U3 KOTOPOro W3roTosyieH mwauaap Ne 1.

B 61auke oTBeTOB:

1) cnenaiiTe PUCYHOK OSKCIIEPUMEHTAIBHON YCTAHOBKU [JI OIPeHeIeHUs
obbeMa Tena;

2) sanumuTe QOpPMYyIy IJId pacueTa IIOTHOCTH;

3) yKasKHUTe pe3yabTaThl N3MEPEHUA MacCChl IIIINHAPA U ero 00heMa;

4) 3allUIIIUTEe YUCJI€HHOEe 3HaUYEeHNe IIJIOTHOCTH MaTepuaJsia IujaInHIpa.

Benencreue mpUILTIOCHYTOCTH SeMJIM HA IIOMIOCAX YCKOPEHHE CBOOOIHOTO
MMaJieHrs B PasHbIX TOYKAX HA IIOBEPXHOCTH 3eMJIH (a4, 3HAYWUT, U BeC Tell B
STHX TOYKAX) HMMEeT HEOJWHAKOBOe 3HaueHume. MOKHO 1M OOHApPY:KHUTh
W3MeHEeHNe Beca Tejld, BhI3SBAHHOE CILUIIOCHYTOCTBIO S€MIIH, YCTAHOBUB OYEHb
TOYHBIE PBIYAKHBIE BEChl CHAYaja Ha IIOII0CEe SeMJIM, a 3aTeM Ha ee
skBaTope? OTBer moscuure.

B nBa mmiMHAPHYECKHX COOOIIAMOIIMXCSI COCyAa PasiWYHBIX IUAMETPOB
Hamuta pryTh. Jmamerp mepBOro cocyga B 2 pasa MeHbIIe AMamerpa
BTOpOro. B y3KMil cocys mOBepxX PTYTH JOJMBAIOT BOAY TAK, YTO BBICOTA
CTONIOMKA BOABI B 3TOM cocyze paBHa h=27,2 cm. Ha ckoabKo MHILITUMETPOB
U3MEHHUTCA YPOBEHb PTYTH BO BTOpoM (mruporom) cocyzae? Boma us ysxoro
cocyza He IlepeTeKkaeT B IIMPOKUH.

Ompenenure 2JIEKTPUYECKOE COIPOTHBICHHE MEKAY KOHIIAMH IIOJIOH
MemHOM TpyOKM wMaccoi 2,7 KT ¥ IUIOIIAABI0 IIOIEPEYHOI0 CEeYeHUsd

OPOBOAIIEH YacTu 1 MM~

© MHOO, 2011 r.
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HNHcTpykuus mo BHINOJTHEHUIO padoThI.

Ha BbIMosiHEHHE SK3aMEHAMOHHOW paboTel 1o Qusuke orBogurcs 3 yaca (180
MUHYT). PaGoTa coctouT 3 3 yacTeil u BKIroyaer 25 3a1aHuii.

Yacte 1 comepxut 183ananmii (1-18).K kaxmomy 3amanuto npuBoautcs 4 BapraHTa
OTBeTa, U3 KOTOPHIX TOJILKO OAWH BepHbIH. [Ipy BeiNoHeHNnH 3a1aHus yacti 1 o6BexuTe
KPY>KKOM HOMep BBIOpaHHOTO OTBeTa B SK3aMeHalHMOHHOW pabote. Ecmu Ber oOBenmu He
TOT HOMEP, TO 3a4epPKHHUTE ITOT 0OBEJCHHBI HOMEP KPECTHKOM, a 3aTeM 00BeuTe HoMep
MPaBHJIBHOTO OTBETA..

Yacte 2 BrmodaeT 3 3amaHus ¢ kpatkuMm orBeroM (19-21). Ilpu BbIMOIHEHHH
3aJlaHnil 4acTH 2 OTBET 3alMCHIBAeTCSl B HK3aMEHALIOHHOM paboTe B OTBEJSHHOM ISt
9TOro MecTe. B ciiydae 3amicy HEBEpHOrO OTBETa 3a4YSPKHUTE €ro M 3allhLIMTEe PSIOM
HOBBII..

Yacte 3 comepxut 4 3amanust (22—25), Ha KOTOpbIe CIleyeT AaTh pa3BepHYTHIN
otBeT. OTBeTHI Ha 3aJaHUs YaCTH 3 3aMHCBHIBAIOTCS HA OTIEIBHOM JHCTe. 3agaHue 22 —
9KCIIepUMEHTalIbHOe, M JUISl  ero  BBINOJHEHHs HEeoOXOIMMO  BOCIMOJIB30BaThCs
J1ab0paToOpHBIM 000PY0BaHUEM.

Ipu BBIYHUCIEHUSIX pa3pelaeTcst HCHONIb30BaTh HEIPOTpaMMHpPYeMbIi KalbKyJISTOP.

CoBeTyeM BBINOJIHATH 3a/laHUsl B TOM IOpsIKe, B KOTOpPOM OHHU JaHbl. C LeJbio
9KOHOMHH BpeMEHH IMpOIlycKalTe 3ajaHWe, KOTOpOe He YAaeTcs BBINOJIHUTH cpasy, U
nepexoauTe K cieayrouiemy. Ecnu mociie BbImonHeHUs Bceil paboTel y Bac ocranercs
BpEeMs1, TO MOXKHO BEPHYTHCS K TIPOIYIIEHHBIM 3aJaHHSM. .

Bannel, nomydeHHble Bamu 3a Bce BBINOJNHEHHBIE 3aJaHMs, CYMMHUPYIOTCS.
INocTapaiiTech BHIIONHUTE KaK MOKHO OOJNBbINe 3agaHWl M HaOpaTh KaKk MOXKHO OoJIbIIee
KOJIMYECTBO 0aJlIoB.

Kenaem ycnexa!

© MHOO 2011r.
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Humxe mpuseneHbl cripaBodYHbIE AaHHBIE, KOTOPhIe MOTYT ITOHamoOuthca Bam
TIpH BBITTOJHEHUHU PaOOTHI.

HecarnaHbie IPUCTABKHA

Hawnmenosanue O6o3uauenue Muoxurens
rura r 10°
Mera M 108
KHJIO0 K 10°
TeKTO r 102
CaHTH ¢ 1072
MUJLIH M 1073
MHKPO MK 1070
HAHO H 1077
KoncTanThI
M
yCKOpeHHe CBOOOTHOTO HaZieHud Ha SeMiie g=10 0_2
11 H- M2
rpaBUTAIMOHHASA ITOCTOSHHAS G=6,7-10 " ———
KT
g M
CKOPOCTH CBETA B BAKyyMe c=3-10 o

3JIEMEHTAPHBIN DIEKTPUIECKUH 3aPa/

e=1,6-10 °Kn

© MHO0O0, 2011 r.
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ILroTHOCTH
KT KT
6eH3uH 710 — npesecuna (cocna) | 400 —
M M
KT KT
CITHPT 800 F napaduH 900 3
KT KT
KEpOCHH 800 ? ATIOMUHUE 2700 E
KT KT
macio mamuasaoe | 900 ) MpamMop 2700 )
KT KT
BOIA 1000 3 MUHK 7100 3
KT KT
momoko nensuoe | 1030 F CTalb, JKeIe30 7800 ﬁ
KT KT
BOJIa MOPCKasd 1030 F MeIb 8900 F
KT KT
PTYTh 13600 3 CBHUHEII 11350 3
YaeanHast
TEIJIOEMKOCTh 4200 Jox TEIJIOEMKOCTh 130 IES
BOJbI xr-°C CBHHIIA kr-C
% TemaoTa %
zﬁﬁﬂggh’moc“ 2400 i - napoobpasosanus | 2,3 - 10° Ax
p KT - BOTBI KT
& TerIoTa %K
iingoeMKOCTb 2100 X G napoobpasosamus | 9,0 - 10° o
& KT - crimpra KT
% TemaoTa %
;?I?Ojiggxﬁgmb 920 A C IIABJICHUS 2,5-10% Ax
KI - CBUHIIA Kr
TeIlJI0eMKOCTb 500 Jax TeIaoTa 7 8.10% Mok
cramn kr - °C IJIaBJIEHUSA CTAJIH ’ KT
TeTII0eMKOCTE 400 B TeTIoTa 5.9.10% &%
IIUHKA kr - °C IJIaBJIEHUI 0JI0OBA ’ KT
TEII0eMKOCTh 400 B TeroTa 3.3.100 L%
Meau kr - °C IIABJICHUS JILIA ’ KT
TEILJI0EMKOCTD 230 Hox TEIJIOTa CTOPaHUi| 9 g . 1(f Jox
0JI0Ba kr - °C crimpTa ’ KT

© MHO0O0, 2011 r.
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Temneparypa mjiaBjIeHUA Temneparypa KHIIEHHAA
CBUHIIA 327 °C BOJIbI 100 °C
oJIoBa 232 °C crimpra 78 °C
BOZbI 0°C
OMm - MM .
Y meabHOeE 9JdeKTpHYecKoe comporuBiaeane, ——— (mpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (cILIaB) 1,1
QTIOMUHUHI 0,028 expann 1,2
JKeJIe30 0,10
HopMmajnbHBIE yCIIOBHA: IaBIeHNE 10° Ila, remneparypa 0°C.

© MHO0O0, 2011 r.
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Yacts 1

K kaowcdomy u3 3zadanuii 1 - 18 danvr 4 eapuanma omeema, u3s
KOmopbix moabko 00un npaeutvuvlii. Homep amozo omeema o6eedume
KpYa#CKOM.

1 | Ha pucynxke pmma ten 1 u 2 npuBemeHbl Trpaduim b-Me
3aBUCHMOCTH MOy CKOPOCTH U OT BpemeHu t. Tena
IBIGKYTCA mpsaMonuHetino. M3 rpadukos ciaexyer, uro 2

0

iLc
1) rena 1 u 2 ABMKYTCA PaBHOYCKOPEHHO, TPUYEM MOIYJIh YCKOPEHUS
Tena 1 MeHbIIle, YeM MOAYJIb YCKOPEHU Teja 2

2) Ttena 1 u 2 OBMIKYTCI PABHOYCKOPEHHO, PHYEM MOLYJb YCKOPEHHUA
Tesa 1 00JbIle, YeM MOAYJIb YCKOPEHHU Tea 2

3) rena 1 u 2 ABMKYTCI PABHOMEPHO, IIPUYEM MOIY/Ib CKOPOCTH Teaa 1
MeHblIle, YeM MOAYJIb CKOPOCTH Teja 2

4) tena 1 u 2 gBWKYTCI PABHOMEPHO, MPUYEM MOJYJIb CKOPOCTH Teja 1
Gosrblire, 4eM MOLYJIb CKOPOCTH Tea 2

2 | Ha remno, usobpasxeHHOe HA PHUCYHKE, MEHCTBYIOT TPHU CHJILI, ITIOKa3aHHbIE
crpenkamu, npwdem F=5H, F=5H, F;=3H. UYemy pasBHa
PaBHOIEHCTBYOIIAS OTUX TPEX CHII?

F,
oA 1 7
| [
1) OH 2) 3H 3) 5H 4) 13 H

3 | Ha BeTpaHOI 3/I€KTPOCTAHIIMK IIOTOK BO3Ayxa (BeTep) BpallaeT JIOHIACTU
MPOIEJIEPOB, HACAKEHHBIX HA BaJlbl T€HEPATOPOB BIEKTPUIECKOTO TOKA.
IIpu sTOM mOTOK BO3AYXa CHaYanIa 006Ianaer

1) moTeHIMANBHOM SHEPrHed, KOTOpas B MWTOre IIpeBpalaerci B
KMHETHUYIECKYIO SHEPTHIO BPAIIAIONIINXCA JacTel reHepaTopoB

2) KMHETHYECKOM SHeprued, KOTopas B WTOre IIpeBpallaerci B
KHHETHYECKYIO SHEPTHI0 BPAIIAIOIINXCA YacTel reHepaTopoB

3) MOTEeHLIWANBHOM OHEPrWed, KOTopad B HTOTe IIPeBpallaerci B
IIOTeHIIAIbHYI0 SHEePTHUIO BpallaiIIuxca YyacTell reHepaTopoB

4) KMHETHYECKOM SHeprued, KOTopas B WTOre IIpeBpallaerci B
IIOTeHITHATBLHYIO SHEPTHUIO0 BPAIIAoIINXCc YacTel reHepaTopoB

© MHO0O0, 2011 r.
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4 | Rakyro mo Benmumue cuiay F Hy:XHO NPHIOKHTL B TOYKe A K JIETKOMY
phIUary, Maccoil KOTOPOro MOKHO IpeHebpedsb, uTo0hl YPaBHOBECHTH T'DY3
Maccod 1 Kr, IIoJBeIleHHbINA B Touke B?

7

2]
TN (YN O N (P T A N ) I

B
1T 11
i
1 kr

1) 3H 2) 10H 3) 15H 4) 30 H

5 | Ogun u TOT Ke GPYCOK IIaBaeT B ABYX Pa3HBIX JKUIKOCTIX, KAK ITOKA3aHO
Ha pucyHkax. MoKHO yTBEpXIaTh, UTO

Puc. 1

Puc. 2

1) IJIOTHOCTH IKHUIKOCTH, IIOKA3aHHOM HA puc.l, OOJbIle ILIOTHOCTH
O6pycKa, a IUIOTHOCTb JKHUIKOCTH, IMOKA3aHHOM HA pPHC.2, MEHbIIe
ILZIOTHOCTH OpycKa

2) mIOTHOCTH KUAKOCTH, TOKA3aHHOH Ha pwuc.l, 6Goablile IJIOTHOCTH
JKUAKOCTH, IIOKA3aHHOM HAa pHC.2, a IUIOTHOCTH Opycka B 000mX
CIIy4aax OTUHAKOBA

3) IIOTHOCTH KHMOKOCTH, IIOKA3AHHOM HA pHC.l, MEHbIINE IJIOTHOCTH
SKUKOCTH, ITOKA3aHHOW HA pPHC.2, a IUIOTHOCTh OpycKa B 000MX
CIy4asx OZMHAKOBA

4) IJIOTHOCTH KHUAKOCTH, IOKA3aHHOM HA pHC.l, MEHbIe IIJIOTHOCTH
OpyckKa, a IUIOTHOCTh KHMIKOCTH, MOKA3aHHOH HA puc.2, 6Gosblie
IIJIOTHOCTH OpycKa

6 | Temo, mBIKyIEEeCa PABHOYCKOPEHHO II0 MPAMOH, 3a 4 C YBEIHYUIO CBOIO
cxkopocts or 10 M/c g0 20 M/c. KakoB Momynp ycKOpeHHA Tejaa B TeUeHUE
3TOTO IIPOMEKYTKA BPEMEHU?

1) 4m/c? 2) 25m/c? 3) 5m/c? 4) 1m/c?

© MHO0O0, 2011 r.
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7 | Ha 1Byx oOOWHAKOBBIX TOpeJIKax HarpeBamT OT ! C

HEKOTOPOM Ha4YaJIbHOM TeMIlepaTyphl [0 IIJIaBIEeHUS
JIBa PasHBbIX BellecTBa 1 ¥ 2, UMEIOIHE OTUHAKOBHIE
maccel. Ha prucyHke moxasaHbl rpaUKH 3aBHCHMOCTH
TeMIIepaTyphl BEUIECTB { OT BpeMeHH HarpeBaHud t. Y3
rpad)MKOB CJIeIyer, 94To

(=]

0

T, MHH

1) y BemecrBa 1 Bblllle TeMIlepaTypa ILUIABICHHSI W MEHBIIE yIelbHAasd
TEIJIOEMKOCTh, YeM V BeIllecTBa 2

2) y BemecrBa 1 BhIllle TeMmeparypa IUIABIEHUS W OOJbINE yAeabHAsT
TeIJIOEMKOCTh, YeM Y BelllecTBa 2

3) vy BemecrBa 1 HmKe TeMmIleparypa ILUIABAEHHWS W MeHbIIE yAelbHas
TEIIOEMKOCTb, YeM y BelllecTBa 2

4) y BemecrBa 1 HmzKe TeMmIeparypa IUIABJIEHUA U OOJbIle yAeabHas
TEIJIOEMKOCTD, YeM Y BeIlleCTBa 2

B creknaunsniii crakan maccoi 100 r, comep:karuii 200 T BOIBI, OIyCTHIH
Kycouku Jbga wMaccoir 10 r, wumesmme temmeparypy 0 °C. Ilocne
yCTaHOBJIEHUA TEIJIOBOI'O PaBHOBECH:A TeMIlepaTypa BOIbl B CTaKaHe cTaja
pasuoii 15°C. Yemy O6buia paBHa TeMmIlepaTypa BOIbI B CTakaHe [0

OmycKaHMA Tyga Jabaa? YjempHas ~ TEILIOEMKOCTh CTeKJa  paBHA
840 Jlx / (xr - °C).
1) =15,7°C 2) ~16,5°C 3) ~18,6°C 4) ~19,3°C

K nmogsemenHoit Ha W30MHPYOIIEH HHUTH TUAb3e, CAEIAHHOM U3
METAJNINYECKOH (POJIbIH, IIOJHECHHM, KAK II0Ka3aHO Ha pPHUCYHKeE,
OTPHUIIATENHHO 3apAKEeHHBIN I1ap. B pesynapraTe ruib3a OTKIOHWUIACH OT
mrapa. Y13 aToro MoskHO cZeaTh BbIBOJ, UTO

TI77 //////77'77777

1) runssa 6buIA 3apSIKEHA TTOIOKUTETHHO
2) runnsa ObLIA 3apsiKeHa OTPHUIATEIHHO
3) ruibsa ObLIa He 3apsKeHa WIM HA HEeH MMeJICS OTPHUIATEeIbHBIN 3apsi

4) runpsa 6bUIa He 3apsKeHA WIM Ha HEH WMEJCS IOMOKUTEIbHBIN
3apan

© MHOO, 2011 .
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10

J I Ba pesucropa ¢ COMPOTUBICHUAMHU R1 =20M u R2 =5 Om coenuHEHBI
TaK, Kak II0KasaHo Ha pucyHke. Fssecrno, uro Bombr™Merp V,,
THOJKIIOUEHHBIA K PpPE3UCTOpPY Rl’ nokaspiBaer 2 B. Uto noxkaseiBaioT

amiepMerp A ¥ BOJIBTMETP V2, MOJKJIIIOYEHHBIH K PE3UCTOPy Rz?

HsmepurenpHbie TPUOOPHI UIEATHHEIE,
T O

1) 0,5A u 0,5B
2) 0,5Au 2B
3) 1Au 0,5B
4) 1Au5B

11 | Boxkpyr AJIMHHOTO IPAMOTO METAJINYECKOTO IIPOBOIA
ObTM OOHApPY:KEHbI JWHWUH MATHUTHOM HWHIYKI[UH,
HaIlpaBJIeHHbIEe TaK, KaK II0Ka3aHO Ha PHUCyHKe. B sTom
IIpoBOie

o —

1) Teuer sIEKTPHYECKHUI TOK, HAIIPABJIEHHBINA BHU3 ({)
2) Teuer 3IEKTPUUECKHUN TOK, HAIPABICHHBIN BBepX (1)
3) He Teuer IMEKTPHUUECKHUI TOK

4) TeyeT OJIEKTPUYECKHUH TOK, HAIpaBlieHHe KOTOPOTO YCTAHOBHUTH
HEBO3MOKHO

12 | U3obpaskeHne mpeaMeToB Ha ceTyaTKe IIa3a IBJIAeTCI
1) MHHUMBIM IPAMBIM 2) MHHUMBIM IIE€PEBEPHYTHIM

3) melicTBUTEIBHBIM MIPAMBIM 4) nefCTBUTENBHBIM ITEPEBEPHYTHIM

© MHO0O0, 2011 r.
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13 | DmekTpuyuecKad IIUTKA IOAKIIOYAETCA K HCTOYHHKY NHUTAHUA, KOTOPBIH
IaeT HA BBIXOZe mocrosHHOe Hampsukenume 220 B. ¥ mimTeku meperopena
crnupanb. [Ipy mouynHKe INIUTKU CIIMpAIb IPHUILIOCH 3aMEHUTH Ha IPYTYIO.
Hogas compans 6buta cuenaHa w3 TOM Ke MPOBOJOKH, YTO U IPEKHAA, HO
obuta B 1,44 pasa miumHHee meperopesiieri. Kak m HA CKOJBKO BOJBT
norpebyercs U3MEHUTh HAIIPSKEHNE HA BBIX0/[€ UCTOYHUKA J[JIS TOTO, YTOOBI
MOYMHEHHAS TUINTKA JAaBaJa IPEKHION TEeILIOBYI0 MOIHOCTh? Cunurarh, 4TO
COIIPOTHBJIEHNE MaTepruaja CIUPaIN He 3aBUCUT OT CHJIBI TOKA.

1) ymenbiuTh Ha 67 B 2) yBenwuuthb Ha 67 B

3) ymenbmuts Ha 44 B 4) ysenwuutb Ha 44 B

14 | Monekyibl TBEpAbIX TE
1) orramkMBaiOTCA APYT OT ApyTra
2) IPUTATHBAIOTCA IPYT K APYTY

3) MOryT Kak OTTAJIKMBATLCI APYT OT APYTra, TAK U MPUTATHBATHCI APYT K
aApyry
4) He B3aMMOMEHCTBYIOT MEKIY COOOM

IIpouumaiime mexcm u ébinoanume 3adanus 15.

15 | YueHUK mBITAICA ONPENENUTh MAacCy MeTAJIMYEeCKOro IIIMHIPA,
B3BEIINBAsA €r0 HA XOPOIIO YPABHOBENIEHHBIX PBHMUAKHBIX BecaxXx. B ero
pacropszkeHnu ObLIO OrpaHMYEHHOEe KOJHUYeCTBO TIMph-PasHOBecoB. Ha
PHUCYHKAax IIOKa3aHbl Pe3yJabTaThl [BYX IPOBEJEHHBIX YIEHHUKOM
B3BEIIIUBAHUN. ¥ KaKUTe, YEMY, COIJIACHO HTHUM pe3yibTaTaM, paBHa Macca

nuanHapa?
100 1 100 ¢
W0r20r 4, 5 2072071 4,
/£ . N £ e —=
1) 1451 2) (144%+2) T 3) 143 r 4) (144=1D) T

IIpouumaiime mexcm u ébinoanume 3adanus 16, 17.

Tpaucdopmarop
CoBpeMeHHYI0 JKH3Hb HEBO3MOXHO IPEICTABUTh cebe 6e3 Pa3IHIHBIX
anexkTponpubopoB. Boabmiag ux 4YacTes paccyMTaHa Ha IOLKIIOYEHHE K CETH
nepeMeHHOro HampsikeHus. Ilpu BbIpabOTKe, mepemade ¥ WCIOIH30BAHUU
TIePEMEHHOT0 HIEKTPUIECKOTO TOKA YaCTO BOSHUKAET HEOOXOIUMOCTD B IOBBIIIIEHUH
WIA TOHWKEHWH I[ePEeMEeHHOTO HAUPIKEeHWS. OTy (QOYHKIHMIO BBIIOJHIIOT
YCTPOHCTBA, HAa3bIBAEMbIE TPAHCHOPMATOPAMH.

© MHO0O0, 2011 r.
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IIpunsaTo cymrarh, YTO TPAHCHOPMATOP HU306pENT PYCCKUN DIIEKTPOTEXHUK M
nmkerep ILH. d6moukos, wotoperit B 1876 rogy moiLydss COOTBETCTBYIOIIHMA
matenT. Hajx coBepineHCcTBOBaHMEM YCTPOMCTBA TpaHcgopMaTopa B pasHBIE TOIBI
paboranu Takuwe BBIfalomuecs yueHble U WH:KEeHEpHI, Kak 6patba [:xoH u dxyapn
IlNomkuuconsr, M.O. [lonuso-llo6posonbekuit, U.®. ¥caruu u MmHOTHE ApyTHE.

£ i
S

220B

)
Pucynoxk. ¥Yerpoiictso Tpancdopmaropa 1 cnocob ero mogKIYeHMIs.

B macroamee Bpema cozmaHbI TpaHCGHOPMATOPHI PA3IMYHBIX KOHCTPyknui. Ha
PHCyHKe II0Ka3aHO YCTPOMCTBO IIpocTedInero TpaHcdopMaropa € pasielbHBIMU
obmMorkamMu. OH COCTOMT M3 B3aMKHYTOTO CepfiedHHKA S, H3TOTOBIEHHOTO U3
CIIENMAIBHOHM CTaIM, Ha KOTOpYI0 HaMmoTaHbl aBe o6MoTkHm O;m O,u3 MemHOTO

nposoza. K BeiBogam nepsoit 06MoTEY (0HA HasbIBAeTCA MEPBUYHAN) IOJKII0IAETCH
HWCTOYHUE II€PEeMEHHOT0 HAIPSKEeHHUs, a C BBIBOJOB BTOPOH o06MOTEM (OHA
Ha3bIBaeTCd BTOPHUYHAA) CHUMAETCA IIOBHIIIEHHOE WM ITOHUKEHHOE HAIPAKEHUeE.
Ecnu yncmo BUTKOB BO BTOPHYHON OOMOTKE MEHBIIE YHC/IA BUTKOB B IIEPBUYHOMN
00MOTKe, TO HANpPIKEHWE MEKIY BBIBOZAMH BTOPHUYHON OOMOTKH MEHBIIE, YeM
HaIpSJKeHMe Ha HepBUYHOM o0MoTKe. B sToM ciyuae TpancdopmarTop sBisgercs
MOHMKAIMM. B IpoTHBHOM ciiydae, KOT[a YHUC/IO BUTKOB BO BTOPUYHON 00MOTKE
foJibIlle YKCIa BUTKOB B MEPBHUYHOM OOMOTKE, TO HANPSKEHWE MEKAY BBIBOZAMU
BTOPUYHOM OOMOTKHM O6OJIbIIIE, YeM HaIpi:KeHHe HA [OEepPBUYHOM OOMOTKe, u
TpaHcopMaTop ABIsSETCS HoBbimanmuM. MoKHO IoKa3aTh, YTO TpaHcgopMaTop
U3MEeHAET HAIPAKEHNe BO CTOJIBKO pas, BO CKOJIBKO pa3 YHCJIO BUTKOB IIPOBOZA BO
BTOPUYHON OOMOTKE OTIMYAETCA OT YUCJIA BUTKOB IIPOBOJAA B IEPBHYHON O0OMOTKE.
Hampumep, B TpaHCchoOpMarope, MOKa3aHHOM HA PHUCYHKe, YHCIO BHUTKOB BO
BTOPHUYHONU OOMOTKe B 4 pasa MEHbBIIEe 4YKCIa BHTKOB B IEPBUYHON 0OOMOTEE.
CnemoBaTenbHO, 3TOT TPaHCPOPMATOP ABAAETCAd IOHIKAKIIAM W  IPH
TMOAKIIOUEHHH K €r0 HEePBUYHOM 00MOTHKe mepemenHOro Hampsukenwms 220 B c
BBIBOJIOB BTOPHYHOM 0OMOTKM Oy[eT CHMMAaTbCi B 4 pasa MEHbIee IepeMeHHOe
nanpsexenre (55 B). OueBuaHo, 4TO 9TOT Ke TpaHCHOPMATOP MOMKHO UCIIOIb30BATH

M KAk MOBBIMAINMA — 4 3TOr0 HYXHO HCIOIb30BaTh 00MOTKYy O, Kak
TIepBUYHYIO, a 06MOTKy O Kak BTOPUIHYIO.

© MHO0O0, 2011 r.
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Coepementbie TpancdopMaTopbl paboTaoT mpaktudeckn 6e3 moreps (mx KILJ]
npessiiiaer 99%), U MOSTOMY TOYTH BCA MOIIHOCTH, TOJaBaeMad Ha TEPBUYHYIO
00MOTEKyY, IepeaeTcs IMOTPeOHTelN0, MONKIIYeHHOMY K BTOPUYHON OOMOTKE. JTO
03HAYAET, YTO [PHU IOBBIIEHWY (IOHMKEHWHM) B OIpeIeJeHHOe YHCI0 pas
HAIIPSIKEHUS B TAKOE JKe YMCIO pas M0JLKHA MOHMKAThCH (IIOBBIIIATHCS) CHUJIa TOKA.
Hanpumep, B moHmxamwIiem TpancopmMarope, IOKa3aHHOM Ha PHUCYHKE, CHJIA TOKA
BO BTOPHUYHOM 0OMOTEE B 4 pasa MPEeBLIIIAeT CHIy TOKA B IEPBUYHON o6MoTKe. [y
TOTO 4TOOBI MIOTEPH MIPH IIepefade 3IeKTPOIHEPTHH Ha OO0JbIINe PACCTOSTHUA OBLIH
MeHbIIe, HYKHO YMEHBIIATH CHIy TOKA, TEKyIIero o MpoBojaM (a 3HAYHT,
NOBHINIATh HampskeHwe). MMeHHO 1O BTOW NpPUYMHE B 3JIEKTPOSHEPTETHKE
HCIIOIB3YIOTCA BHICOKOBOJIBTHBIE IMHUH BIEKTPOIepPeadu.

16 | Tpaucdhopmarop gaeT BO3MOKHOCTD
1) TOJBKO MOHMKATH CHIY TOKA

2) TOJIBKO IIOBBIIIATE CUILY TOKA
3) ¥ HOHM:KATH, ¥ MOBBIIIATH CHIY TOKA

4) moBBIIMIATH MOIIIHOCTh

17 | Cuna ToKa B IEPBUYHOIM 00MOTKe B 6 pa3 MeHbIIle CHIbI TOKA BO BTOPUYHON
oomoTtke. IIpu sTOM Hamps:xeHne MekIy BbIBOOAMUA BTOPHYHOM 0OMOTKHA

1) B 6 pas GosbIlle HATIPSKEHUA HA IEPBUYHON 00OMOTKE
2) B 6 pas MeHbllle HATIPSIKEHU HA TIEPBUIHON 0OMOTEE
3) B 3 pasa Gosblle HANPSKEHUS HA IEPBUYHOM 00MOTKE

4) B 3 pasa MeHbIIIe HANIPSYKEHUA Ha [IEPBUYHOM 06MOTKE

© MHO0O0, 2011 r.
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18 | IlepBuyHas oO0MOTKa NOHMKAIOIIEr0 TpaHchopmarTopa cogepkut 200
BUTKOB IIPOBOJA, a BropuuHasd oomoTka — 100 BuTkoB. [lepBuunas obmorka
MOAKTIOYEHA K TeHepaTtopy IepeMeHHoro Hampsskenwsa. llpum  asrom
BOJIBTMETP, HOAKIOYEHHBIH K BBIBOAAM BTOPHYHON OOMOTKH, ITOKA3bIBAET
HEKOTOopoe HampsKeHne (CM. PUCYHOK).

reHepaTop

3areM STOT Ke TeHepaTop IOAKIYAIT K IIEPBUYHOM OOMOTKE APYTroro
tpancopmaropa. Ha KakoM wu3 cloegyoIIUX PHCYHKOB IIOKA3aHUA
BOJIBTMETPA MIPABUJILHO OTPAKAIOT COOTHOIIEHHE YKCEI BUTKOB B 00MOTKAX
9TOTO Tpchd)opMa%%pa?

resieparop reseparop

reHeparop reseparep
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Yacts 2

14

IIpu evinoanenuu 3adanuii ¢ Kkpamxum omeemom (3adanus 19-21)
Heo6x00uMmo 3anucamsv omeem 6 mecme, yKaA3aHHOM 6 meKcme 3a0aHust.

19 | Toueunoe Temo O6pocaioT BEPTUKAILHO BBEPX C ITIOBEPXHOCTH
3eMiIu, ¥ OHO MOAHWMAaeTca Ha BbICOTy H (cM. pHCYHOK).

Byksavu A, B u B obosnauenn: mocnenosarenbHble Y,
TIOJIOKEHUA TOr0 Teia (B MOIOKeHnH A Tely y:xe coobiieHa H [--

HavabHAs CKopocTh). Cumras, 4TO HA MOBEPXHOCTH 3EMJIH
TIOTEeHIHATLHAS SHEPTUA Teja paBHA HYJNI0, YCTAaHOBUTE
COOTBETCTBHE MEKIY IOI0KEHUIMH Teja U COOTHOIIEHUAMU

MexIy KuHeTwdeckod E,. u moremnumamnbHOB E sHeprueit

sToro Teira. K KaxmoMy 9IEeMEHTy IIEPBOTO CToa0Ia
noxbepuTe COOTBETCTBYIOLIME DIEMEHT W3 BTOPOTO U

BHECHUTE B CTPOKYy OTBETOB BbiOpaHuble rmudpbl mox 0
COOTBETCTBYIOIIIUMH OyKBaMH.

IHOJIOSKEHHUE COOTHOIIEHHWE MEKIY

oB
ob

TEJIA KUHETHYECKOU U IIOTEHITUAJILHOM

SHEPTUEM
A) A DE=0umE =0
B) B 2) E 20 u E, #0
B) B 3) E,=0u E #0
Y E #0m E;=0

OTtser: |
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20 | Ha mnoxkodmeecs Teno, HaxXofdlleeci HA TJIaIKOH TOPHU30HTAILHOM

IUIOCKOCTH, HAYMHAIOT AEeHCTBOBATH IBE IapajliejibHble TOPU30HTAIbHEIE
cunel (cM. pucynok). OmpemenuTe, KAk W3MEHAIOTCI CO BpeMeHeM
ciemyomue (QU3NYECKHe BEeJIHYMHBL KoopawHara Tena BHoiab ocu OX;
MOJIYJIb CKOPOCTH T€JIa; MOLYJIb YCKOPEHHUS TeJIa.

F,=1H F,=2,5H

FAA

-y

(@)

SanummTe B _Tabnuily BhIOpaHHBIE IMQPBI IS KAKION (PU3UIECKOH
BEJIMYUHBI IIOM COOTBeTcTBylOImMu OykBamu. Iludper B orBere Moryr
IIOBTOPATHCS.

PUSNYECKHUE BEJINYWNHBbI HWX UISMEHEHHWE

A) xoopmuuara Tena Bmoab ocu OX 1) yBenwumsaercsa

B) momyas crkopoctu Temna 2) ymeHbIIaeTCsS

B) Momynb yckopenus Tena 3) He uaMeHseTcA

A b B

OtBeT:
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21 | Hekoropoe TBepmoe BelfecTBO Maccoi 2 Kr, B3AToe Ipu TeMmieparype -100°

C, wmauymnHatlor HarpeBaTb. Ha pHCyHKe I@IpefcTaBiIeHA 3aBHCHUMOCTD
KOJIMYECTBA TEIIOTHI (), KOTOpOe COOOIIaeTcs 9TOMY BEIIEeCTBY, OT €ro
Temneparypbl {. Wcmomwsys rpadur 3TOH 3aBHCHMOCTH, BBIOEPUTE H3
npennomeﬂﬂoro)ne €4YHA 068G BEPHBIX YTBEPKACHUA. Y KAKUTE UX HOMepa.
O, kJlx

420

0
=100 =80 =60 =40 =20 0 20 40 60 80 ;o

1) YzpenpHasa TEMIOEMKOCTH HTOTO BEIIECTBA B TBEPOM COCTOSHUHU pPaBHA
1050 Isx/(xr-°C).

2) YnenbHas TemwIoTa IIABIEHHUA 3TOro Berectsa 84 kllx/Kr.

3) YrmenpHas TeIJIOEMKOCTH STOrO BeIleCTBA B JKHUIKOM COCTOSHHH
MeHbIlle YAEeJIbHOM TemJ0eMKOCTH BJTOr0 BellecTBa B TBeEPIOM
COCTOSHHH.

4) KompmeHncarus 5Toro BeiecTsa mpoucxogut mpu temmeparype 0°C.

5) JIns Toro 4ToGBI HATPETh 1KT 9TOTO BEIIECTBA B TBEPAOM COCTOSHHUU
Ha 20°C morpebyeTcs COOOIIUTH €My KOJMYECTBO TEILIOTHI, PABHOE
10,5 &/ x.

OTrBer: |
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Yacts 3

s

omeema Ha 3adanHus wacmu 3 (3adanus 22-25) ucnoawvsyiime

omaoebHblLiL noonucaHublii aucm. 3anuwume cHauaaa HOMEp
3a6auuﬂ, a samem omeem Ha coomeemcmeyrouwiee 3adanue.

2|

23|

24

Hcnonwsya mratue ¢ My(TOMH U JAIKOH, HIPY:KUHY, THHAMOMETD, IHHEHKY U
OUH TPy3, CcOOepHUTe HKCHEPUMEHTANBHYI0 YCTAHOBKY [JI1 H3MEPEHUS
skecTKocTH mpy:RuHbl. Omupenennte jKeCTKOCTh HPYKUHBI, ITOJBECUB K HEWM
onuH Tpy3. [l1a nsmepeHusa Beca rpysa BOCIOIb3yHTECh TUHAMOMETPOM.

B 6manke orBetoB:

1) coenaiiTe PHCYHOK 9KCIIEPUMEHTATHLHOM YCTAHOBKH;

2) sanumuTe GopMyIIy I pacueTa :KeCTKOCTH IIPYKUHBI;

3) yKasKuUTe pesyabTaThl N3MEPEHUA Beca Ipysa U YAJIUHEHUd IPYKUHBL;

4) 3aIUIIINTE YUCTOBOE 3HAYEHUE KECTKOCTH MIPYKUHBI.

Benencreue mpUILTIOCHYTOCTH SeMJIM HA IIOMIOCAX YCKOPEHHE CBOOOIHOTO
MMaJieHrs B PasHbIX TOYKAX HA IIOBEPXHOCTH 3eMJIH (a4, 3HAYWUT, U BeC Tell B
STHX TOYKAX) HMMEeT HEOJWHAKOBOe 3HaueHume. MOKHO 1M OOHApPY:KHUTh
W3MeHEeHNe Beca Tejld, BhI3SBAHHOE CIUTIOCHYTOCTBIO S€MIIM, YCTAHOBUB OYEHb
TOYHBIE MPY:KUHHLIE BEChl CHAYANA HA IOJII0Ce SeMJIM, a 3aTeM Ha ee
skBatope? OTBer moscuure.

B nBa ummuHApHYECKHUX COOOLIAIOIIUXCA COCYHA PA3IUIHBIX [UAMETPOB
Hamuta Boxa. Jlumamerp mepBOro cocysa B 2 pasa MeHBIIE AMaMerpa
BTOpPOTO. B mmpokuit cocy/; moBepx BOMBI MOJHUBAIOT MAIIMHHOE MACIO TaK,
YTO BBICOTA CTOJIOMKa Macia B 3TOM cocyne paBHa h=15cm. Ha ckombko
MUWIIAMETPOB M3MEHUTCA YPOBEHb BOAbI B mepBoM (y3xKom) cocyae? Macio
U3 IIUPOKOTO COCYIA HE IePEeTEeKaeT B Y3KUM.

Ompenenure SJIEKTPUYECKOE COINPOTHBICHHE MEKAY KOHIIAMH IIOJIOH
ATIOMHUHHAEBOH TPYOKHU Maccoid 2,1 Kr u mmmHoM 50 M.
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Kpurepun onieHUBaHUA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

@ Hcnonb3ya phluakHBIE BeChl C PA3HOBECOM, MEH3YPKY, CTAKAH C BOIOM,
munuEAp Ne 1, cobepuTe SKCHEPUMEHTANBHYI0 YCTAHOBKY [JI ONpPemeIeHHs
ILIOTHOCTH MATEPHAJIa, U3 KOTOPOro U3TOTOBIeH mumuaap No 1.

B Omanke orBeToB:

1) coenaiiTe PHCYHOK OSKCIIEPUMEHTAJIBLHON YCTAHOBKM Il OIpEHe/IeHHs
obbema Tena;

2) samuinuTre (popMyIy Ija pacueTa IIOTHOCTIH;

3) yKamKuTe pesyabTaThl H3MEPEeHUA MaCChl IIMJINHIPA U er0 00beMa;

4) 3anuIInTe YUCIeHHOe 3HA4YeHHe INIOTHOCTH MaTepHaia MUJINHIPA.

XapakTepucTUKa 000pyI0BaHHUSA

IIpu BBINONTHEHNY 3aJIaHUSA UCIIOIb3YeTCsI KOMILTIEKT obopynoBanusa Ne 1 B cocrase:
— Bechl yuebHbIe phluaKHbie ¢ HA60POM THPb;

— MeH3ypEKa (morperrsocTs +1 mi);

— COCY[JT C BOZIOM;

— CTAJIbHOM IUIWHAP HA HUTH, 0603HaYeHHBIH No 1.

Brumarnue! Ilpu 3amene Kaxoro-iu6o simeMenTa 000pyI0BAHUA HA AHAJIOTHIHOE C
IPYTUMH XapaKTEePHUCTUKAMU HEO0X0IHUMO BHECTH COOTBETCTBYIOIME H3MEHEHHUA B
o0Opaser] BBIIOJIHEHU 3aTaHn.

Oo6paser BO3BMO;KHOTO BBITOJTHEHH
1) Cxema sxcnepumenmanvbHol yemaHo8Klu 0as onpedenenus obvema meaa (cm
DPUCYHOK).

M MJT
80— 80—
70 26= |/,
60 60
V, =56 50
40- 40
30 30
20 20-
10
TR
m
2)p =

3)m=1562 V=V,-V,=20ma =20cn’
4)p =178 o/ en’ = 7800 ke /3.

YrasaHme skcmepram

OrmeHka rpaHul] HHTEPBAIA, BHYTPH KOTOPOTO MOKET OKAa3aThCI BEPHBIN pe3yabTaT
paccuuThIBaeTCaI METOJAOM T'DAHUII. YunrtniBas IIOTPEITHOCTh (I/IHCprMeHTa.TII:HyIO 11
oTcYeTa) U3MEpPEHU MEH3YPKH, II0IydaeM:

V=V,-V, = @02 ma = (20+2) cri’

© MHOO, 2011 r.
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m
Taxk rak p = —, TO HWKHAA rpaHuna and wiotHoctu Hl'(p) = 7,1 2/ em’,

Bepxwussa rpanuna Bl'(p) = 8,7 2/ em’,

Conep:xanue Kpurepusa

Banabl

IlonHOCTHIO IPaBUIIBHOE BBIMOJIHEHNE 3aJaHUA, BKIOYAIIEe:

1) cxeMaTUYIHBIN PUCYHOK DKCIEPUMEHTAIBHON YCTAHOBKY;

2) dopMmyny msa pacyera WCKOMOM BEIWYHUHBI MO JOCTYIIHBIM JIJIA
u3MepeHud BenwdumHaM (8 daHHOM caywae — 04 NAOMHOCMU Hepe3
Maccy mena u ezo obvem);

3) MpaBWILHO 3alHCAHHBIE PE3yJbTATHI MPIMbBIX U3MEPEHUH (8 daHHOM
cayuae — pe3ynbmamaol UsMepeHUs Maccbl meaa U obvema menq);

4) mosy4ueHHOe MPABUIbHOE YMCICHHOE 3HAYEHHEe NCKOMOM BeJIMIHHBI.

IIpuBenens! Bce 91eMEHTHI IPABUIBHOTO 0TBeTa 1— 4, HO:
— [OMyII[eHAa OIIHNOKA MIPY BHIYUCICHUH 3HAYCHUSI NCKOMOM BEJIMYHUHEI.
nJiu
— pomyIeHa omubrka mpu 0003HAYEHWH eNWHUI] U3MEPEHHSI HMCKOMOI
BEJIMYUHEL.
nJin
— JomyuieHa OIIMOKAa B CXEMATHYHOM PHCYHKE SKCIIEPUMEHTAIbHOH
YCTAHOBKH, UJIN PUCYHOK OTCYTCTBYET.

CmenaH  pPHUCYHOK  DKCIIEPUMEHTATIBHON  YCTAHOBKH,  IIPABUILHO
IIPUBENIEHBI Pe3yIbTaThl IIPAMBIX HW3MepeHUH BeJIWIHH, HO He 3aIucaHa
dopmyna g pacyera UCKOMOM BETHYWHBI U HE ITOJIyIeH OTBET.

nJan
IlpaBunbHO HpHBENEHBI pPE3yNbTATHI MPAMBIX W3MEPEHUU BEIWYWH,
3anmcaHa GopMysa [Aiad pacdeTa MCKOMOM BEJIMYHHBI, HO He IIOIy4eH
OTBeT U He IIPUBeleH PUCYHOK SKCIIePUMEHTAIbHON YCTaHOBKH.

nJIn
IlpaBunbHO HpHBEREHBI pe3yabTATHI IMPAMBIX H3MEpPEHUU, NPHUBEREH
IPaBUJIBHBIA OTBET, HO OTCYTCTBYIOT PHCYHOK BSKCIIEPHMEHTAIbHOMI
YCTAHOBKH U (POPMYJIa IJIsi pacueTa UCKOMOM BeJMYHHBL.

3aHI/IcaHI)I TOJIBKO IIpaBUJIbHBIE PE3yJIbTAaThbl IIPAMBIX HSMepeHHﬁ.

nJIn
IIpencraBnena TONBLKO MPABUIBHO 3amucaHHas opMmysia Iaf pacdera
HCKOMOHM BEJIMYHHBI.

nJIn
IlpuBenen mTpaBUABHBIA pe3ynabTaT TONBKO OFHOTO U3
M3MEPEHUH, U CAeJIaH PUCYHOK DKCIEPUMEHTAILHOH YCTAaHOBKH.

IIPAMBIX

Bce ciayuau BhIOTHEHWS, KOTOPhIe HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KpuTepusaM BbicTaBienus 1, 2, 3 wnu 4 6amnoB. PasposmneHuble 3amucH.
OTcyTcTBHE HONBITOK BHITOJHEHUA 38 JaHHUA.

Makcumanvrulii 611
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@ BenmencrBue mpuIIoCHYTOCTH SeMJIH Ha IOJII0CAX YCKOPEHHEe CBOOOIHOTO
MajeHus B PA3HbIX TOYKAX HA MTOBEPXHOCTH 3eMiid (2, 3HAYWT, U BEC TeJl B
STHUX TOYKAX) MMeeT HeoAWHAKoBoe 3HadeHre. MoKHO U 0OHAPYKUTH
W3MEHEHHe Beca Teja, BbI3BAHHOE CILIIOCHYTOCTHIO SEeMIIH, YCTaHOBUB
O4YeHb TOYHBIE PHIYAKHBIE BECHI CHAYAJIA HA IIOJII0Ce SeMJIH, a 3aTeM Ha ee
sxBartope? OTBeT MOSACHUTE.

1. Omeem. Her.

2.  O6bocrnosarue. Ilpuaimun paboThl pPHMAKHBIX BECOB OCHOBAH Ha
YPaBHOBEIIIUBAHUY I'Py3 HA KOPOMBICIE BECOB IIPHU IIOMOIIHM TMPh-PA3HOBECOB. Tak
KaK [P IepeMeIeHrn: ¢ II0I0ca SeMIN Ha ee SKBATOp M3MEHUTCA He TOJIBKO Bec
HCCIeyeMOro Tejia, HO W Bec THUpb, TO OOHAPYKUTh H3MEHEHWe Beca Tejla C
TIOMOII[bI0 TAKUX BECOB HEBO3MOKHO.

Copep:xanne KpuTepus Basuisl

IIpencraBneno mpaBUIbHOE pelleHHe, BEKIOYAioee OTBET (B JaHHOM
ciayyae — 1. 1), u mocrarounoe 060CHOBaHMe, He cojepiraliee ormnbor (B 2
JAHHOM cliydyae — II. 2).

IlpencraBneno pemienue, cojep:kainee NPABHIbBHBIA OTBET Ha
IIOCTaBJIE€HHBIN Bompoc u obocHoBanwme. Ho mpu sTtom oGocHOBaHme He
ABJIS€TCA TOCTATOYHBIM, XOTS CONEP:KHT KOPPEKTHOe yKasaHWe Ha
dusudueckue sBieHus (3aKOHBI), IPHYACTHBIE K 00CYKIaeMOMY BOIIPOCY; 1
nJan

[peacTaBiIeHO0 OOOCHOBaHME, COAep:Kallee KOPPEKTHBIE pacCy:KIeHusd,
[IPUBOJSIIKE K IPABUIBHOMY OTBETY, HO OTBET SIBHO HEe C(hOPMYJIMPOBAH.
IIpencraBnensr o6Iue paccy:KIeHHS, He OTHOCIIIHMECS K OTBEeTy Ha
TIOCTABJIEHHBIH BOIIPOC;

nJian

OTBET HA BOIPOC HEBEPEH, HEe3aBHCHMO OT TOro, 4ro paccy:xmeHus| 0
IIPaBUJIbHLI, HEBEPHBI HIIH OTCyTCTBYIOT;
nJan

MIPEJICTABIIEH TOIHKO IPABUILHBIH OTBET 6e3 000CHOBaHUM.
Marcumanvruiii 6a1a 2
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B nBa mmamHmpudecKux COOOIIAIOIIUXCA COCYIA PA3IWYHBIX IHAMETPOB
HajguTa PTyTh. Jlmamerp mepBOro cocyZa B 2 pasa MeHbIle auameTrpa
BTOporo. B y3kmil cocyn moBepx pTyTH AOJIHMBAIOT BOAY TAaK, YTO BBHICOTA
cToIOHKA BOIBI B 9TOM cocyze paBHa h=27,2 cm. Ha ckoimbko MusiuMerTpos
W3MEHUTCH YPOBEHb PTYTH BO BTOpoM (mmporom) cocyme? Boma us ysxoro
cocylla He IepeTeKaeT B ITUPOKUH.

Jano: Pemenne.

O6o3uaunm H — ypoBeHb PTYTH B COCyJaX A0 JOJIHBAHMUS
Boabl, AH — u3MeHeHHWe YPOBHA PTYTH B Y3KOM COCYZe
TOCJIe JOJTUBAHUS BOIBI, X — ICKOMYIO BeTMINHY.

ITocne momrBanus BOABI JABJIEHNE HA THO Y3KOTO COCyHa

p=p,g(H-AH)+p,gh;
JaBleHHe Ha JHO IIMPOKOTO cocyaa
p=p,g(H+x).
Orcropma pih=p,(AH+x).
O6beM pTyTH, BBITECHEHHOM U3 Y3KOTO COCYa,
AV, =S§,AH,
00BeM PTYTH, TIEpPeTeKIel B IITUPOKUH COCYI,

AVl = Szx.
Tk S, =4S, u AV =AV,,ro AH=4x.

p,=1000 xr/v’;

p,=13600 xr/m’;

h=272cm = 0,272 m.

x="?

prh=pa(4x +x) = 5pyx;

0,272 1000
s 5 13600

X =

'D|'D
[y

%- = 0,004 m = 4 mM.

OrtBer: x=4 MM.

© MHOO, 2011 r.
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Conepxanmne KpuTepua Banxnbr @ OmnpenmenuTe SIEKTPUYECKOE COIPOTHBIEHHE MEKIYy KOHIIAMH ITOJIOH
ITpuBeneHO IOIHOE HPABHIBHOE DeIlleHHe, BRIIOUYAIOIIee CIeLyIOIiue MenHOH TpyOKM Maccoit 2,7 KT W IUIOMAAbl0 IONEpeYHOr0 CedeHHsd
9JIEMEHTHI: TPOBOAIIEH YacTh 1 MM~
1) BepHO 3amucaHo KpaTKoe YCIOBHE 3aa4H;
2) 3amucaHbl ypaBHEHUs U (POPMYJIbI, IPHMEHEHIE KOTOPhIX HE0OX0AMMO Hawno: Pemrenue.
¥ JOCTATOYHO I PEIIeHud 3aJadM BLIOPAHHBIM cIiocoboMm (8 darHoM
ipewernuu — 3axon Ilackansn, 3aK0H COXPAHEHUS MACCHL); 3 m=2,7xkr = 2700 r; R= )1_1 .
3) BBINOIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKHe IIpeoOpasoBaHUA W s’
pacyeTbl, IPUBOAAINME K IIPABAJIBHOMY YHCIOBOMY OTBETy, WU S=1 s m=pV=pi-S=1= m
TIPE/ICTABIICH OTBET C yKA3AHHEM COOTBETCTBYIOIIMX e/IMHHII H3MEPeHHH; ’ pS’
pyU 3TOM JIOMyCKAeTcs pelieHre "mo dactaMm" (C MPOMEKYTOUHBIMH p=8900 kr /M3 =891/ CM3;
BBIUNCICHUSIMH). A m  Am
IlpaBunpHo  3ammcambl  HeobXomuMmble  (DOPMYJIBI, IIPOBEIEeHbI A=0,017 OM-MMZ/M. R = S oS —
BBIUUCIIEHUS, U TIOJyYeH OTBeT (BePHBIM WM HeBepHBIH), HO JOIylleHa p psS
OIInOKa B 3aIIMCH KPATKOTO YCJIOBU:A WiH mepesoae equnu B CH;
NI _0,017-2700 _

R=? R=—————~5,20m
MPEeJICTABIIEHO MPABWIBHOE PEIIeHne TOJIHKO B 00IeM BHie, 6e3 KaKux- 8,91
160 YHCIOBBIX PACUETOB; 2
HJIN Otrser: R~ 5,20M.
3aIMCaHbl ypaBHEHHUS U (DOPMYJIbI, IPUMEHEHNE KOTOPBIX HEOOXOIHUMO U
IOCTATOYHO [JI pelleHus 3aJadyd BBIOPAHHBIM CIHOCO0OM, HO B
MaTeMaTHYECKHX IIPeo0pa30BaHMAX WM BbIYHWCICHUAX JOIYIIEHA
OInbKa.
3anucaHsl ypaBHeHUus U (DOPMYJIbI, IPUMEHEHNE KOTOPLIX HEOOXOAUMO U
IOCTATOYHO [JId PeIIeHWsa 3aJadd, HO OTCYTCTBYIOT Kakue-I1ubo
mmpeobpa3oBaHusa ¢ HUMH, HAIIpABJIEHHBIE Ha PellleHue 3a1a4u;
nJIn
3alHCAaHbl M WMCIOJAb30BaHbl HE BCE HCXOAHBLIE (hOpMyJbI, HeoOXomuMmblie| 1
IJIA pelleHns 3aa4u;
nJIn
3aIHCaHbl BCE MCXOAHBLIE (POPMYJIBI, HO B ONHOHM M3 HHX [IOIyIlIeHa
oIIubOKa.
Bce cimyuaum perieHus, KOTOpbIEe HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPHUTEPUsAM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6ajia.
Makxcumanvrblii baan 3
© MHOO, 2011 . © MHOO, 2011 .
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CopepixaHne KpuTepHs.

Banbl.

[lpuBeneHo TONHOE NpaBWIBHOE pelleHHe, BKIIOYAIoIlee — CleAyIoIne
9JIEMEHTBI:

1) BepHO 3amKcaHo KpaTKoe YCIOBHE 3a/1a4H;

2) 3anmcaHbl ypaBHEHHs U (DOPMYJIbI, MPUMEHEHHWE KOTOPHIX HEOOXOIHMO H
JIOCTATOYHO JUIsl pelLleHuns 3aJa4i BbIOpaHHBIM CIIOCOGOM (8 danHoM pewtenuu
— @opmyna 0ns  onpedeneHus CONPOMUGIEHU NPOGOOHUKA, opmyna,
ceazvleaiowas maccy, obvemM U WIOMHOCMb meid, Gopmyna Ol onpedeieHus.
obvema mena),

3) BbIMOHEHBI HEOOXOAMMBIE MaTeMaTHYecKHne MpeoOpa3oBaHUsl U pacdeTsl,
MPUBOASALIME K IMPaBUIBHOMY YHCIOBOMY OTBETY, W MpPEACTaBIE€H OTBET C
yKa3aHHeM COOTBETCTBYIOIIMX EIWHHI[ HM3MEPEHHUS; MPH STOM MIOIYCKAETCS
pemierue "1o gactsiM" (¢ IPOMEKYTOYHBIMH BBIYHCIICHUSMH).

3

[IpaBumbHO 3amucaHbl HEOOXOMUMBIE (OPMYIBI, IIPOBEICHBI BBIYHACICHUS, U
Mosy4eH OTBeT (BEpHBI WM HEBEepHBIH), HO NOMylleHa OIIMOKa B 3aluch
KpaTKoro ycJoBHs UM nepeBoe enunutl B CH;

N

IIPEeICTaBIeHO TPaBUIBHOE peIllleHHe TOJIBKO B 00meM BHIe, Oe3 KaKWx- JH00
YHCJIOBBIX PacyeTos;

nim

3amucaHbl ypaBHEHHWS X (DOPMyYJBI, IIPHUMEHEHHE KOTOPBIX HEOOXOONMO H
JOCTATOYHO JJISl  peIleHWs 3aJadyd  BBIOPaHHBIM  CIIOCOOOM, HO B
MaTeMaTH4YecKUX IIpeo0pa3oBaHMsAX WM BBIYMCIEHUSIX JOIyIIeHa omuoKa.

3ammcaHbl ypaBHeHHs X (OPMYNBI, IPUMEHEHHe KOTOPBIX HEOOXOONMO H
JOCTaTOYHO IS pelleHHus  3aJadd, HO  OTCYTCTBYIOT  KakKue-mubo
peoOpa3oBaHMs C HUIMH, HallpaBJICHHbIE Ha pelIeHNe 3a1atH,

N

3alpcaHbl W WCIOJB30BaHbl HE BCe HMCXOMHBIE (GOPMYIBI, HEOOXOIUMBIC IS
pelleHus 3a/1a4H,;

i

3amrcaHbl BCe NCXOMHBIe ()OPMYIIEI, HO B OTHON M3 HHUX JOIyIIeHa OIMIHMOKA. .

Bee cmydam pemieHus, KOTOpble HE COOTBETCTBYIOT —BBILICYKA3aHHBIM
KpPUTEPHSIM BBICTABJICHUS OlIeHOK B 1, 2, 36aura..

Maxcumanvrwiti 6ann.

© MHOO, 2011r.
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Kpurepun onieHuBaHuA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

@ Hcmonbaya mratus ¢ My(pTOH U JANKOH, MPY:KUHY, THHAMOMETD, JTHHEHKY
U OOUH TPy3, cOOEpHTE DKCIIEPHMEHTATIBHYIO YCTAHOBKY AJIA H3MEPEHHUd
smecTKocTH npyskuabl. OnpenenuTre JKeCTKOCTb HPYKUHBI, OABECUB K HEH
onuH rpys. g nsmepenusa Beca rpysa BOCHOJIB3YHTECH THHAMOMETPOM.

B 6manke orBeros:

1) caenaiiTe pUCYHOK 9KCIEPUMEHTAIBHON YCTAaHOBKH;

2) samurure (popMyIIy I pacuera jKeCTKOCTH IPYKUHEI;

3) yrasKuTe pesyabTaThl H3MEPEHUA Beca Ipy3a U YAJINHEHUA IPYKUHBL;

4) 3amUIINTE YHUCIOBOE 3HAUEHUE KECTKOCTH IIPYKUHBL.
XapakTepucTHEA 000pPyIOBaHHS

IIpu BBINONTHEHUY 3aJIaHUSA UCIIOIb3YETCs KOMILTIEKT obopynoBanusa Ne 3 B cocrase:
— IITATUB JIa00PATOPHBIN ¢ My(PTOH U JIAIIKOIH;

— IPYKHMHA KeCTKOCThIo (40 + 1) —;
M

— 1 rpys maccoit (100 = 2) r;
— IMHAMOMETP LIKOJILHBIA ¢ mpepenom usmepenun 4 H (morpemnocts 0,1 H);
— nuHewKa qiauHoHM 20-30 cM ¢ MUIJTUMETPOBBIME JeIEHUIMHU.

Brumamnue! Ilpu 3amene Kaxkoro-in6o saeMeHTa 000pyIOBaHUA HA aHAIOTUIHOE C
IPYTUMU XapaKTePUCTUKAMH HeoOXO[UMO BHECTH COOTBETCTBYIOIHE M3MEHEHHS B
o0pasery BBITIOIHEHUS 3a[aHUs.

O6pasen BO3MOKHOI0 BbHIIMMOJTHEHU T

— .

1) Cxema axcnepumernmanvHoli YycmanosKku  (cM. N
DUCYHOK). I
2)F =mg=P;, F__ =kx =>k=£,' _ &<
ynp ynp X [ :
3)x = 25 mm = 0,025 M (M3BMepeHHe CIUTAETCA BEPHBIM, X |
ecIM TpUBENEHO B Ipemenax ot 23 g0 27 MM, e
IIOTPEITHOCTh  OIpeendeTcd, TIJIaBHBIM  00pasoM, ! \
HOTPEIIHOCTEIO OTCYeTa). -
P=1H (usmepeHre CYUTAETCI BEpHBIM, €CIH
npusefieHo B npefenax ot 0,9 go 1,1 H); v mg

4) k = 1:0,025 = 40 — (3HayeHWE CYUTAETCI BEPHBIM,
M

H H
ecJIu MIPUBEeHO B mpeaenax ot 33 —mao 48 — ).
M M

YxasaHHe 3KcIIepTaMm
OreHka rpaHuI] HHTEPBAIa, BHYTPU KOTOPOTO MOKET OKA3aThCA BEPHBIM Pe3yJIbTar,

pacCuuThIBAE€TCAI METOJOM I'PaHHUII. Tak kak k = —, TO HIKXHAA TPaHnuIa JeCTKOCTH
X

© MHOO, 2011 r.
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Hrgy = £ - 00H o H
x 0,027m M
I,1H H
B BI'(k) =—— =48—.
epxuda rpanuna BI'(k) 0.023 "

Copep:xanne KpuTepus

Bamwiasl

IlonHOCTHIO MPaBUIBHOE BBIMOJIHEHNE 3aJaHHUsA, BKIIOYAIIEe:

1) pHUCYHOK SKCIIEpUMEHTAIBHON YCTAHOBKH;

2) dopmyty msis pacuera MCKOMOM BeNWYHUHBI (6 danHOM caywae — 0as
HCECMKOCINU NPYICUHBL Yepe3 8ec 2py3a U YOAUHEHUEe NPYHCUHDBL);

3) mpaBUIBHO 3amMKCAaHHbIE Pe3yJIbTaThl MPAMBIX H3MepeHHH (8 darHOM
cyuae — YONUHEHUS NPYHCUHDBL U 8eCa 2PY3A.);

4) moIy4eHHOE MPABWIHHOE YMCIOBOE 3HAYEHNE NCKOMOM BEJIUINHBL.

IIpuBenenn! Bee si1eMeHTHI MPABUILHOTO OTBeTa 1-4, HO:

— [IOIyII[eHAa OIINOKA IIPH BBIYUCICHUN 3HAYEHNSI NCKOMOU BEeIMYHNHBI,
nJIn

— JIOIyI[eHa OUInOKa MPH 0003HAYECHUN €IUHUIL OAHOW M3 BeIUYNH;

nJin

— JomyleHa OIIMOKa B CXEMATHYHOM PHCYHKe SKCIIEPUMEHTAIbHOH
YCTaHOBKH, HJIM PUCYHOK OTCYTCTBYyeT.

ChnenaHn  pHUCYHOK  9KCIEPUMEHTAIHHOM  YCTAHOBKH, IPABHUIBHO
TIpUBeJeHbl pe3yabTaThl IIPAMbBIX M3MepeHUl BeJIWYUH, HO He 3alucaHa
dopmyna faa pacyera KCKOMOM BEIHYWHBI U HE ITOJIyIeH OTBET.

nJjan

IIpaBunpHO mIpUBeNEHBI pe3ynbTATHI HPSAMBIX W3MEPEHUH BeJIMYWH,
samucaHa (POpMyJaa A pacyeTa UCKOMOM BEJINYHHBI, HO HE IMOIy4eH
OTBeT U He IPHUBeJeH PUCYHOK HKCIePUMEHTAIHFHOU YCTaHOBKH.

nJim

IIpaBunbHO mTpHUBeEHBI pPE3yJbTATHI NPIMBIX H3MEPEHWH, IPUBEIEH
IIPaBUJIBHBIA OTBET, HO OTCYTCTBYIOT PHUCYHOK BSKCIIEpEMEHTAIbHOU
YCTAHOBKH U (pOpPMyJIa I pacuera UCKOMOM BeITHMIHHBI.

3anucanbl TOJbKO MPABUIbHBIE PE3yJIbTaThl IIPAMbBIX U3MEPEHHH.

HJIn

IIpencrasiena TOMBKO MPABHUIBHO 3aluCaHHAsA (popMmysa I pacdera
HCKOMOU BeJIMYHUHEI.

HUJIn

IIpuBenes npaBUILHBIN PE3YAbTAT TOIBKO OTHOTO M3 MPIMBIX
U3MEPEeHUH, U cAeJIaH PUCYHOK SKCIePUMEHTAILHON YCTAHOBKH.

Bce cayuam BhImONHEHW, KOTOPBIE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KpuTepusaM BbicTaBieHus 1, 2, 3 mau 4 6annos. PasposHeHHbIe 3amucy.
OTcyTCcTBHE TONBITOK BHITOJHEHUA 3aJaHNUA.

Maxcumanvrulii 6aa1

© MHOO, 2011 r.
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@ BenencrBue mpUILTIOCHYTOCTH SeMiIM Ha TOIIOCAX YCKOPEHHE CBOOOJHOTO
MaeHus B PA3HBIX TOYKAX HA MOBEPXHOCTH SeMiu (4, 3HAYWT, U BEC TN B
9THUX TOYKAX) WMeeT HeoAWHAKOBoe 3HadeHwne. MOKHO Ju OOHAPYKUTH
W3MEeHEHHMe Beca Tejla, BBI3BAHHOE CILIIOCHYTOCTHIO SeMIIH, YCTaHOBHUB
OYeHb TOYHBIE IIPYKUHHBIE BeChI CHaYasIa Ha TOIoce 3eMIH, a 3aTeM Ha ee

sxBarope? OTBeT mosAcCHUTE.

1. Omeem. MoxHo.

2. Obocrnosarnue. Ilpuniun paboThl OPYKUHHBIX BECOB OCHOBAH HA SABJIEHUU
nedopMaruu yupyroi npysuHbl. Tak Kak Mpu mepeMeleHu ¢ TMoMoca SeMIn Ha
ee SKBATOpP M3MEHWTCA BEC Tela, HO He MU3MEHATCA YIPYTHe CBOMCTBA TMPYKUHBI
BECOB, TO OOHAPYKHUTH HM3MEHEHHE Beca Tejla C IOMOINbI0 TaKUX BECOB Oyaer

BO3MOJKHO.

Copep:xaHne KpUTEpPHs

Bamasl

IIpencraBieno mpaBUIbHOE peIlleHHe, BEKIIOUAOIee OTBET (B JaHHOM

ciayyae — 11. 1), u mocrarounoe 060CHOBaHMe, He cofep:ikaliee Ooinbox (B 2
JAHHOM ciiyyae — M. 2).
IlpencraBneno pelneHue, copep:kallee IIPAaBHUIBHBIA  OTBET Ha
IIOCTABJIEHHBINA BOIIpOC U obocHoBaHme. Ho mpu sTom oboCHOBaHMe He
SBJIIETC JOCTATOYHBLIM, XOTS COAEP:KUT KOPPEKTHOe YKasaHWe Ha
(pusuueckue ABIeHUs (3AKOHBI), IPUYACTHBIE K 00CYKIaeMOMy BOIIPOCY; 1
nJIn
IpecTaBieHo0 O0OCHOBaHME, COfAep:Kalllee KOPPEKTHBLIE PAaCCy:KIeHHs,
MPUBOASAIINE K IPABHJILHOMY OTBETY, HO OTBET SBHO He ChOpMyIMpPOBAH.
IIpencraBnensr o0Iue pacCy:kaeHHsS, He OTHOCIIIHMEeCI K OTBEeTy Ha
IIOCTABJIEHHBIN BOIIPOC;
nJaIn
OTBET HA BOIPOC HEBEPEH, HE3aBHCHMO OT TOTO, YTO PACCY:KICHHUI 0
MPaBWILHBI, HEBEPHEI MJIH OTCYyTCTBYIOT;
nJIn
MpeJICTaBJIeH TOJbKO IPABUIBHEIN OTBET 6e3 000CHOBAHMIA.

Makcumanvrulii 6aaa 2
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B nBa munuHApuYecKHX COOOIIAIOIIMXCA COCyJa PA3IUYHBIX THAMETPOB
HajuTa Boma. JlmameTrp mepBOro cocyma B 2 pasa MeHbBIE auaMerpa
BTOpOro. B mmpoxkwmii cocyn moBepx BOABI TOTMBAIOT MAITMHHOE MAaclO TakK,
YTO BBICOTA CTOJIOMKA Macia B 9ToM cocyme paBHa h=15 cm. Ha crombko
MWLIAMETPOB M3MEHUTCA YPOBEHb BOABI B mepBoM (y3kom) cocyme? Macio
73 IIUPOKOTO COCy/la He IePEeTeKaeT B Y3KUIMA.

Tauo: O6osuaunm H - ypoBeHb BOABI B COCyAax A0 AOTHUBAHUA
macia, AH — wsMeHeHne ypOBHS BOABI B IIMPOKOM COCYIIe
I0CJTe TOJIUBAHUSA MaCIa, X — ICKOMYIO BEJIMIHHY.

ITocne monuBaHus Macia JaBIeHUe Ha JHO IIHPOKOTO COCYyAa

p=p,g(H-AH)+p,gh,

AlaBIeHue Ha [THO y3Koro cocyna p=p,g(H+x) .

pi= 1000xr/M>;

py=900 xr/u;

h=15cm = 0,15 M.
Orcrona pyh=p (AH+x).

=2 O6BeM Bombl, BHITECHEHHOM U3 IMIMPOKOTO cocyna, AV) = S
AH; ob6beM BOABI, IEpeTeKIIeH B y3kui cocyn, AV, = S)x.

Tx. S =4S, u AV, =AV,, 10 AH:%

poh = p1(AH+x) = pl(§+x) = %plx.

wo o1 4015 900 06 v = 108 ww.
5P 5 1000

Orser: x=108 MM.

© MHOO, 2011 r.
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Conepsxanue Kpurepusa

Banabl

IlpuBegerno moaHOE MHpPaBUIBHOE pEIIeHKEe, BKIOYAKIEe CIIeLyIOIIne
3JIEMEHTHL;

1) BepHO 3anKcaHo KPaTKOe yCIOBHE 3a/1a4H;

2) 3amucaHbl ypaBHEHUs U (POPMYIIbI, IPUMEHEHIE KOTOPhIX HE0OX0MMMO
¥ JOCTATOYHO I PEIleHud 3aJadM BLIOPAHHBIM cIiocoboMm (8 darHoM
pewenuu — 3axorn Ilackans, 3aKoH COXPAHEHUS MACCHL);

3) BBINOJIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKHe IIpeoOpasoBaHUA W
pacuyeTsl, MOPUBOAAIINE K MPABWIHLHOMY YHCIOBOMY OTBETy, H
MIPEJICTABIIEH OTBET C yKA3aHHWEM COOTBETCTBYIOIIUX €IUHUI] N3MEPEHU,;
IIpU JTOM JOIycKaeTcda pellleHme 'm0 dactaM' (C IIPOMEKYTOYHBIMHU
BBIUUCICHUIMH).

IIpaBunbro 3aIIHMCAHBI Heo0X0oAuMBbIe dopmybl, IIPOBEIEeHbI
BBIYHC/IEHNS, W TIOJyYeH OTBeT (BepPHBIA WM HEBEPHLIN), HO TOIyIleHa
OIInOKa B 3aIIMCH KPATKOTO YCJIOBUsA WK mepeBoae equnul B CH;

nJIn

IIPECTaBIEHO IIPABUILHOE PeIlleHre TOJILKO B 00IeM Bume, 6e3 KaKux-
00 YUCIOBBIX PACUETOB;

nJIn

3aIUCaHbl ypaBHEHHUSI U (DOPMYJIbI, IPUMEHEHNE KOTOPBIX HEOOXOIHUMO U
IOCTATOYHO [JI peIleHus 3aJadyd BBIOPAHHBIM CIOCO0OM, HO B
MaTeéVIaTI/I‘{eCRI/IX peoOpa3oBaHMAX WJIHM BBIYKMCICHHUAX JOIYIIEHA
omuoOKa.

3anucansl YpPaBHEHUd U (bOpMyJILI, IIPUMEHEHHEe KOTOPBIX HeO6XO,Z[I/IMO n
AOCTATO4YHO [JId pemeHusd 3agad, HO OTCYTCTBYIOT Kaxue-1u6o
HpeO6p8.30BaHI/IH C HUMHU, HaIIpaBJ/IEHHbIE Ha pelleHue 3agaviu;

nJIn

3allMCaHbl W HCIIOJIB30BaHbI HE BCE€ HCXOJHBbIE (bOpMy.T[bI, HeO6XO,ZII/IMI)Ie
JJIs1 PeIlIeHud 3aa4u,

nJIn

SaHI/I6caHbI BCe€ MHCXOOHBbIE (bOpMy.IIBI, HO B OJIHOf/i U3 HHUX [JOoIIylnieHa
OIIIMOKA.

Bce ciaywyam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPUsAM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6ajia.

Makxcumanvrulii 6aan
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@ Ompeznenure BIEKTPUIECKOE COIPOTHUBIECHHE MEKIY KOHIIAMU IIOJIOU

ATIOMUHAEBOHA TPYOKH Maccoit 2,1 kr u mauHoi 50 M.

Hano:

m=21kr = 2100 r;

[=50 m;

p=2700 kr/M> = 2,71/ cm>,;

A=0,028 Om-Mv2/m.
R="?

Pemenne.
R=A—l;
S
m=p-V=p-l-S:>S=ﬁ;
pl
2
R=M‘p—l :Apl :
m m
2
_ 0,028-2,7-50 0,09 Owm,
2100

Orser: R=0,09 Om.
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Conepsxanune Kpurepusa

Banabl

Ilpusenero moaHOE NTpPaBUIBHOE pEIIeHHEe, BKIOYAIEe CIIeLyIOIIHe
3JIEMEHTHL;

1) BepHO 3anKcaHo KpaTKOe yCIOBHE 3a/1a4H;

2) 3amrcaHbl ypaBHEHUs U (POPMYJIbI, IPUMEHEHIE KOTOPhIX HE00X0MrMMO
¥ [OCTaTOYHO [JIA PelleHus 3aJaddl BBIOPAHHBIM CIocoOoM (8 darHOM
peuwenuu — ghopmyna 0as onpedenenus CONPOMuUBAEHUS NPOBOOHUKA,
gopmyaa, cea3veaOWAL MACCY, 00bem U NAOMHOCIL Mead; Popmyra
0n51 onpedenenus 06vema meaaq,);

3) BBINOJIHEHBI HEOOXOAMMBIE MaTeMaTHYECKHe IIPeoOpasoBaHUA W
pacyeTrbl, IPHUBOAAIKME K IPABHIBHOMY YHCIOBOMY OTBETY, H
MPEeJICTABJIEH OTBET C yKA3aHUEM COOTBETCTBYIOIIUX €IUHUI] U3MEPEeHUs,;
IIpU DTOM JOIycKaeTcda pellleHHe 'm0 dYactaM' (C IIPOMEKYTOYHBIMH
BBIYHCIICHUSIMH).

IIpaBunbuO 3aMUCaHbI Heo0XonuMble dopmynsl, IIPOBEIEeHbI
BBIYHC/IEHNS, W TOJIyYeH OTBeT (BEePHBIM MM HEBEPHBLIN), HO IOIyIleHa
omubKa B 3aIlMCH KPaTKOro yCIOBHS wiu mepesone equuui] B CH;

nJaun

IIPECTAaBICHO IIPABUIBHOE pellleHre TOJILKO B 00IneM Bujue, 6e3 KaKux-
160 YHCIOBBIX PACUETOB;

nJaun

3aHCAHbl YPABHEHHUs U (DOPMYJIbI, IPUMEHEHNE KOTOPBIX HEOOXOMHUMO U
IOCTATOYHO [JIf peIleHrus 3aJadd BLIOPAHHBIM CIOCOOOM, HO B
MaTeéVIaTI/I‘-IECKI/IX npeo6pasoBaHUAX WM BbIUUCIEHUAX IOIYIIEHA
ommuoOKa.

3amnucaHbl ypaBHEHUd U (POPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO U
JOCTATOYHO [JI pelIeHud B3a[add, HO OTCYTCTBYIOT KakKHe-Iu60
npeobpa3oBaHud C HUMH, HaIIpaBJIeHHbIE HA PellIeHHe 3a1a4u;

nJian

3amucaHbl U HCIIOJb30BAHBI HE BCE HCXOMHBIE (DOPMYJIbI, HEOOXOAUMBIE
IUIg pellleHus 3a7ad4y;

nJian

3arm6caHbl BCE HCXOAHBIE (DOPMYyJIbI, HO B OJHOU W3 HUX JOIyIIeHa
onrnlKa.

Bee ciayuaum pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPHUAM BBICTABJIEHH OIEHOK B 1, 2, 3 6anna.

Maxcumanvrvlii 6011
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OTBeThI K 3alaHUAM
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OTBeTEhI K 3aJaHAAM

Ne zamaana OtBer Ne zamanaua OtBer
1 3 12 2
2 4 13 1
3 1 14 3
4 2 15 4
5 1 16 3
6 2 17 1
7 2 18 3
8 1 19 321
9 3 20 231

10 4 21 13
11 2
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Ne zamaana OtBeTr Ne zamaana OtBer
1 2 12 4
2 2 13 4
3 2 14 3
4 4 15 4
5 3 16 3
6 2 17 2
7 1 18 1
8 4 19 423
9 2 20 113

10 4 21 25
11 1
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