9 ki1ace
MaxkcumanbHoe Bpems peieHus 230 MUHYT

3amaua 1 (10 6a10B)

HccnenoBatenbCckuii poOOT, OTIIPaBICHHBIN HA IJIaHETY Z TIEPBBIM JIEJIOM, CTaJ ONPEACISATh YCKOPEHHE
CBOOOJHOTO MajieHus BOJIHM3M ATOH IutaHeTsl. [ 3TOro oH 3aMepui BpeMsi CBOOOJHOTO MaJCHUS Tena ¢
HEKOTOpoi BbicOThI H. Bpemst magenust coctaBmiio t=5 cexynn. Takke oH 3a)MKCHPOBAIL, YTO 32 YETBEPTYIO
CeKYHJY MaJCHUs TeJIOo TmpoJieTesio pacctosuue h=17,5 merpor. [To umeromumcs AaHHBIM omnpenenure 1)
YCKOpEeHHE CBOOOIHOTO MaAeHus § Ha 3TOMH miaHeTe 2) BeicoTy H, ¢ KoTopoii 06110 OpoIeHO Telo 3) paccTosTHHE
hn, KOTOpOE TIpOJIETENO TEITO 32 MOCIEAHIOK CEKYHTY ITaJICHUSI.

BapuaHnT pemenust
Yckopenue cBOOOIHOTO TAJICHUST HAliIEM U3 YCIIOBHS

42 32
gT—gT= 17,5 M g=5 M/C2
. gt? 552
BricoTa ¢ koTopoii Opomreno Teno H = == 62,5Mm
5:-52  5:42
3a MOCNeqHIO CEKYHY TeNo MpojeTUuT h = - 5 = 22,5m

Kpurepun onenuBanus
OmnpezeneH cnoco0 HaXOXKACHUS YCKOPEHUE CBOOOIHOTO

NIaJICHUS U IIPEICTABIICH NIPABUIIbHBIN YHCIECHHBINA OTBET 4 Gamna
Omnpenenex crnoco® HaXOXKAEHUS BBICOTHI, C KOTOPOIl OpoIeHO

TEJIO U NPEJCTABJIECH IIPABUIIbHBIA YNUCICHHBIM OTBET 3 bama
OnpeneneHo paccTosIHUE, KOTOPOE MPOJIETEIIO TEJIO 3a ITOCIEHIOK

CEeKYHy aJICHUs U PEJICTABJICH IPABUIIbHBIM YNCICHHBIN OTBET 3 bamna

3anaua 2 (10 6as10B)

OkcnepumenTarop Koist cobpain rcciae1oBaTenbeKylo YCTaHOBKY, COCTOSIIYIO U3 ABYX IIMITMHAPHUECKUX
COCY/IOB, COEIMHEHHBIX MEpeMBIYKON ¢ KiamaHoMm (cM. pucyHok). Ilpu 3akpsitom kianane Konst Hanmun
KHUJIKOCTb B IIEPBBIA COCYZ M 3aMEPUII THIPOCTATUYECKOE JIAaBJICHUE B TOUKE A. 3HAUEHUE 1aBICHUSI COCTABUIIO
P1=2 xIla. 3areM OH 3amMepui1 IJIOLIA/Ib CEYEHUS NEPBOrO U BTOPOIO LMJIMHJIPOB. 3HAYEHHS COOTBETCTBEHHO
MONMy4HIHCh PaBHBIME S$1=6 cM? u Sy=4 cm?. Ilo umerommmcs gaHHbIM ompenenute:1) Kakum cramer
rupocraTuieckoe nasieHue P2 B Touke A, eciiu OTKpbIThH KianaH? Bo ckoiabko pa3 M3MEHUTCS BbICOTa CTOI0a
KHMJIKOCTH TIOCJI€ OTKPBITUS KianaHa?

S1 S:

A

Bapuanr pemenus

Ucnons3ys dopmyner P=pgh, m=pV, V=hS u ycnosue, uTo Macca BOJbl B MpPaBOM ILWIHHIPE B
HayaJbHbII MOMEHT paBHa CyMME MacC BOJbl B IPaBOM M JIEBOM IMJIMHJIpAX IOCJIE OTKPHITHUS KialaHa,
MPUXOJUM K BhIpaxkeHuto: S1P1=S1P>+S,P2, cienoBarensho, P2=P1S1/(S1+S2)=1,2 kIla.

Jlnist oTHOIIIEHUS KOHEYHON M Ha4aJIbHOM BBICOT CIPaBEIIMBO PABEHCTBO:

ha _Pa_y6
-5 - )
hy P
Kpurepun ouennBanus
OroBopeHo yCIOBHE MOCTOSHCTBA MacChl/00beMa BOJIbI 2 Gamna
3anmcanbl HEOOX0UMBIE (DOPMYITBI JTSI PEIICHUS 2 Gamta

OrnpeeneHo THAPOCTAaTHYECKOE TaBJICHUE MTOCIIE OTKPBITHUS KJlanaHa 3 baina
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OrnpesiesieHO OTHOIIIEHUE BBICOT 3 Oana

3anava 3 (10 6asi10B)

Okcnepumentatopy Koie HeoOXoauMo MakCHMajdbHO OBICTPO HArpeTh OAMH W3 MOJIYJEH CBOe
AKCIICPUMEHTAJIbHON YCTaHOBKH. JIJIS M3rOoTOBJICHUS HarpeBaTesbHOTO 3jieMeHTa Kouisi ucrosb3yeT mpoBOI
conpotusieHueM 100 Om, KOTOpBIM MOXET BBIAEPKMBAaTh MakcUMaibHbIM ToK 10 A. Hampsikenue cetu k
KOTOPOH OyAeT MOICOSMHATHCS HarpeBaTelbHbIi 37eMeHT coctaBisier 200 B. HarpeBatenb kakoil MOIIHOCTH
B utore noayuwicsa y Komun?

BapuaHnT pemenust

Jlis MakcuManbHO OBICTPOrO HAarpeBa HEOOXOUMO U3TOTOBUTH HArPEBATENIbHBIN 3JIEMEHT C
MaKCHMaJIbHO BO3MOKHON MOIIIHOCTHIO. Y BEJIMYUTH MOIIIHOCTh HarpeBaTessl MOXKHO, ECIIM pa3pe3aTh IPOBOJT
Ha N yacTteil U COEIUHUTH X NMapaUIETBHO.

BorsicHUM MUHMMaNbHOE COMPOTUBIICHUE KyCKa ITPOBOJIA, IPH KOTOPOM Yepe3 HEero Oy/ieT Te4b TOK

10 A.
R U 200 200
°TTT 10 M
BpIsicHUM Ha CKOJIBKO YacTel MOKHO pa3pe3aTh MPOBOJ
R 100
Ry 20
HpI/I napajjicJibHOM COCANHCHU N N OAVMHAKOBBIX ITPOBOAHUKOB UX COIPOTUBJICHHUEC PABHO
R, 20
R06 = W = ? =4 0M
MortHOCTh HarpeBarens
Uz 2002
P=—= = 10000 Bt = 10 kBT
Rys 4
Kpurepum oueHuBanus
[Tpennoxen cnoco0 yBeInYeHUs] MOLTHOCTH HarpeBaTens 2 Gama
HaiineHo MUHMMaIbHOE CONMPOTUBIIEHHUE KyCKa TPOBOJIA 2 Gata
OmnpeneneHo, Ha CKOJIBKO YacTe MOKHO pa3pe3arh MPOBOJT 2 bain2
OmnpeneneHo o0Iee COMPOTUBICHUE HArPEeBaTENS 2 Ganna
Omnpenenena MOIIHOCTh HarpeBaTes 2 Gamta

3agaua 4 (10 6a;10B)

JIJist IpOBEPKU 3aKOHOB MPOXOXKIACHHSI SJIEKTPUIECKOTO TOKA IO AIeKTpudeckuM TernsM Kost coopan
ANEKTPUYECKYIO IIEMb KaK MOoKa3aHo Ha pucyHke. Kakoil Tok mokaxkeT amrepMmeTp Mexay kaemmamu A u B ecnu
W3BECTHO, 4TO 3HadeHus conpotumicHuid R1=R4=20 Om, R>=R3=30 Om, 3JIC wucrounuka Toka &=24 B.?
BHyTpeHHee conpoTHUBIEHUE aMIIepMETPa U HICTOYHHUKA TOKA CUUTATh TPEHEOPEIKUMO MaJIBbIM.

R1 R3

Bapuanr pemenus

s CUMMCETPUU CXEMBI MOXHO 3aKJIHOYHUTH, YTO TOKHW Y€PE3 OAUHAKOBEIC PE3UCTOPEI 6y)IyT OANHAKOBBIMH.
O603nauum ux l1 u lo. Tenepsb, paccMaTpuBasi TOKH, MOAXOAAIIUE, HAPUMED, K Touke B, MOXXHO 3amucaTh, 4To
lIo+1x=I1, Tme Ix — Tox uepe3 ammepmetp. Otcrona caeayer, uto Ix=li-l2. C apyroil CTOPOHBI, MOIKIIOUYCHHE



UJeabHOr0 aMIepMerpa (pakTHIecKu IPUBOIUT K 3aMBbIKaHUIO KI1eMM A U

L B. B pesynbrare 1enb MOXHO paccMaTpuBaTh Kak IOCIIEIOBATEIHLHOE
111 L COEIMHEHME JIBYX OJMHAKOBBIX y4acTKOB ¢ peauctopamu 20 Om u 30 Om,
£ A—T& COCTMHEHHBIMHU MAPAJUICITBHO.
E Tak KaKk 3TH y4aCTKHU OJIMHAKOBBI, Ta/ICHUE HAITPSDKEHUS Ha KaKIOM
1:1 111 u3 HUX Oyzaer paBHO 12 B, cinemoBatenbHo, yepe3 conpoTuBieHne 20 Om
nporekaetr Tok li = 12/20 = 0,6 A, a uepe3 conpotuBicHue 30 Om

nporekaer Tok Iz, = 12/30 = 0,4 A. Takum oOGpa3om, depe3 amIepMmeTp
npotekaeT Tok Ix=l1-12=0,2 A.

Kpurepun oueHuBanust

[IpencraBieHa mpaBuiIbHAsA CXeMa IIPOXOKICHHUS TOKOB B LIEIU 2 Gamna
Omnpenenena/oroBopeHa CUMMETPUS IPOXOKICHHS TOKOB

4yepe3 CONPOTUBIICHUS 3 Gamna
[IpencraBieHo BeIpaxeHHe ISl HAXOKICHHS TOKa Yepe3 aMIepMeTp

KaK pa3HOCTh TOKOB Y€pe3 CONPOTUBIICHUS 3 6anna
[IpencraBiieH BepHbIA YUCITOBON OTBET 2 Oamra

3agaua S (10 6ay10B)

B ouepennom skcniepumente Ko onpeaensn yaenbHyO TEIJIOEMKOCTh | KujgorpamMma HEU3BECTHOTO
BemiecTBa. J[ias 3TOro oH coOpall yCTaHOBKY, KOTOpas MO3BOJIsIa W3MEPSATh TEMIEpaTypy BellecTBa B
3aBHCHMOCTH OT TIOJBEJCHHOTO K HEMY KoOJIM4ecTBa Teruia. Huke B TaOnHile MPUBEIACHBI PE3YJIBTATHI €0
HU3MEpEHMI:

t,°C 100 200 250 300 400 500 600
Q,x/x |00 14,0 21,0 35,0 74,0 95,0 116,0
ITo nMeromuMcest JaHHBIM OTPEENNTE yACIbHYIO TEIUIOEMKOCTh HEN3BECTHOT'O BEILIECTBA.

BapuaHT pelIcHUus
Ha rpa(bI/IKe 3aBUCUMOCTH TEMIICPATYPLI BEIICCTBA t oT moaABEeAEHHOTO K HEMY TCIllIa Q BHUIHO, 4TO

MEPBLIC TPU TOYKHU U MOCICAHUC TPU TOUKHU XOPOIIO JIOKATCA HAa NPAMBIC UMCIOINE PA3HbIC HAKIIOHBI.
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Konuuectso TennoTol, ks

3TO TOBOPUT O TOM, UTO IMPU HATPEBAHUU BEIECTBO MEPEILIO U3 OJHOTO arperaTHOTO COCTOSIHUS B
apyroe. Y IelbHYI0 TEIUIOEMKOCTh B 000UX CiTydasx paccuntaeM 1o Gopmyite: c=Q/(m*At). YV nenbuas
TEIJIOEMKOCTh BEIIECTBA B HAYAJILHOM arperaTHOM cocTosiHUU paBHa ¢1=140 J[x/kr*C, a B KOHEYHOM
coctrostanm ¢2=210 Jx/kr*C.

Kpurepun ouennBanus
[TocTpoen rpaduk 3aBUCUMOCTH TEMIIEpaTypbl BELIECTBA OT

KOJIMYECTBA MOBEACHHON TETIOTHI 2 Ganna
OnpezneneHo/oroBOpeHo, 4To B MPOLECCEe HArPEBAHUS IPOUCXOUT

M3MEHEHHUE arperaTHoOro COCTOSIHUS BellecTBa 4 Gamnna
[TosryueHo npaBUIbHOE YUCIEHHOE 3HAUYEHHUE YAEIbHOM TEMII0EMKOCTH

BEIL[ECTBA B HAYAJIbHOM arperaTHOM COCTOSIHUU 2 Gamna
[TosryueHo npaBUIbHOE YUCIEHHOE 3HAYEHUE YAECTIBbHON TEIII0EMKOCTH

BEIL[ECTBA B KOHEUHOM arperaTHOM COCTOSIHUM 2 Gamna



