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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
1a60paToOpHBIM 000PYIOBAaHUEM. .

Ipu BBIMUCIIEHUSIX pa3pelaeTcsi HCIONB30BaTh HEPOrPaMMHPYEMbIH KalbKyJsATOopP. .

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 OaslIoB..

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.

®usurka. 9 kmacc. Bapuanr 1 14

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.




®usura. 9 kmacc. Bapuanr 1 15

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
1a60paToOpHBIM 000PYIOBAaHUEM. .

Ipu BBIMUCIIEHUSIX pa3pelaeTcsi HCIONB30BaTh HEPOrPaMMHPYEMbIH KalbKyJsATOopP. .

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 OaslIoB..

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
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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.
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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.
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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
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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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