10 xknace
MaxkcumanbHoe Bpemst 11 perieHust 230 MUHYT

3agaua 1 (10 6an10B)

[TomHOCTBIO OAMHAKOBBIX MSATH HArpeBaTENbHBIX 3JIEMEHTOB COCIUHIIN TaK, KaK IMOKa3aHO Ha CXeMe U
noACOCANHUIIN K UCTOYHUKY TOKaA. Ecmn CUHUTaTb, YTO BBLIACIACMOC HAIPEBATCIIbHBIM 3JICMCHTOM TCIIJIO UACT
TOJILKO Ha HAarpeB CaMmoro 3JeMEHTa, a CONPOTHBJICHHUE >JIEMEHTa HE 3aBUCUT OT TEMIEpPaTyphbl, TO B KaKOM
OUYEPEAHOCTHU 3JIEMEHTHI HArPEIOTCA 10 HEKOTOPOi 3a1aHHOM Temnepatrypbl? OTBET MOSICHUTE.

2

1
|

5

BapuanTt oTBeTa
BricTpee mocTuraTh 3aIaHHYIO TEMITEpPaTypy OyIeT TOT SJIEMEHT, Ha

KOTOPOM BbIAENAETCsS OO0JbIIas MOLIHOCTb. [1OCKOJIBKY CONpPOTUBIIEHHS 4 P N
HarpeBaTeIbHBIX JIEMEHTOB OJMHAKOBBIC, TO OOJBIIYI0 MOIIHOCTH OyeT l l \l H ;
BBIICIATH TOT, 4epe3 KOTopbli uaer Oombmmii Tok. Ilepepucosas I —
SKBUBAJIECHTHYIO CX€MY BHUJHO, 4TO TOK lo nemutca Ha |1 u |2, mpuyem TZ Lb»
—

COIPOTUBIIEHHE BETKU, UEPE3 KOTOPYIO UJET TOK |1 MeHbIlIE, a 3HAYUTh 3TOT  _° .
TOK MaKCUMAJIbHBIH U 3TOT 3JIEMEHT HAarpeeTcsl 10 3aJaHHOi TeMmeparypbl 10 B!
nepBbIM. 2= I3+ |4 cnegoBaTensHO 4 37€MEHT AOCTUTHET 3aJlaHHOM TeMIlepaTypsl cieayoumuM. B Betke, rae
UJET TOK |3, conpoTHBIIEHKE B iBa pa3a O0JbIlIe YeM B BETKE € TOKOM |4 1, ciienoBarensHo, |4 >133aTem nocTuruer
3aJJaHHOI TemmepaTypsl 5 snemeHT. 1 B mocnenHioo ouepenp Harperorcs 2 U 3 3JIeMEHT OJHOBPEMEHHO.
OuepelHOCTh JTOCTUKEHUSI HarpeBaTeIbHBIMM AJIEMEHTaMHU 3aJaHHoil Temmneparypsl: 1,45, 3atem 2 u 3
(0ZTHOBpEMEHHO).

Kpurtepuu onennBanus

[TpencraBieHa S5KBUBAJIEHTHAs CXeMa 2 Gamna

(3a kaxIbIi ATAN MPABHIBLHO OIMPECICHHON MOCIIEI0BATEILHOCTH C COOTBETCTBYIOIMMHU O0BSICHCHUSIMH
o 2 6asuia)

OO60CHOBaHHO OMpE/IEIIeH MEPBBIM B OCIE0BATEIHLHOCTH SJEMEHT | 2 Gamrta

OO0G0CHOBaHHO OIpeJIesIeH BTOPOH B MOCIEA0BATEILHOCTH JIEMEHT 4 2 Gamna
OOG0CHOBaHHO OMPEIEIICH TPETHH B TTOCIEIOBATEIILHOCTH YJIEMEHT 5 2 Gamna
O060CHOBaHHO OIIpe/IeNIeHbl MOCIEeIHUE B MTOCIIEI0BATEIbHOCTH

AJIEMEHTHI 2 U 3 ¢ yKa3aHHEM OJIHOBPEMEHHOCTH HarpeBaHUs 2 Ganna

3amaua 2 (10 6a1710B)

JJ1st co3maHusi MOJIETH METATEIBHOTO OPYAUS PE3MHOBBIN IIHYP OJHUM KOHIIOM 3aKPETHJIN Ha TOTOJIKE,
a K CBOOOJTHOMY KOHILY NPUKPEIUISUTN T'Py3, KOTOPBIA MOXKET MOAJIETAaTh €U €r0 OTTSHYTh BHU3 M OTIYCTHUTD.
I'py3 momyeTaeTr Ha MaKCHMAJIbHYIO BBICOTY €CIIM €r0 IMPHUTSHYTh HEMOCPEICTBEHHO K IOy M OTITYCTHTh.
Ompenenure MakCUMaJIbHYIO BBICOTY N1 moyieTa rpy3a OTHOCHTEIBHO IMOJa €CIH M3BECTHO, YTO CBOOOIHBIN
KOHeI[ IIHypa 0e3 rpy3a HaXOMUTCSA Ha BBHICOTE N Haj MoIoOM, a KOHEIl XKryTa ¢ MPUKPEIUICHHBIM TPy30M
HaxouTcs Ha BeicoTe 2N/3 Hag monom. Ha kakyro BEICOTY mOsIeTan Obl TPY3HK, €CIIM 3aMEHUTH PE3UHOBBIHN XKI'YT
MPYKUHOM.

Bapuant pemeHus



. h
Pe3unoBblii xryTt. [locne ypaBHOBemmMBaHMS Tpy3MKa Ha KI'yTe BBINOJHSETCS YCJIOBHE: mg = kg.

IloTennmanpHast OHEPIus PacTAHYTOro 10 II0JIa KIr'yTa IIpU €ro OTIIyCKaHHWH nepeﬁz[eT B IMOTCHLIUAJIBbHYIO
2

kh
SHEPIHIO TPY3HKa: —— = mgh,
3h
Periiast COBMECTHO 3TH JIBa YpaBHEHHS, IPUXOIUM K HCKOMOMY BBIPQKEHHIO: hy = Y

h
Ipy:xkuna. Ilocne ypaBHOBemMBaHMS TPy3HKa Ha MPYXKHUHE BBHINOJHIETCS YCIOBHE: Mg = kg.

[ToreHimanpHass 3HEPrUsl PacTAHYTOHM 10 ToJia NPYKUHBI MPU €€ OTMYCKAaHWM TNEeperJeT YacTUYHO B
kh?
HOTeHHI/IaJILHyIO 3Heprmo rpy3m<a U YaCTHUYHO B HOTGHHI/IELHI:HYIO 3Heprmo cCKaTtus pr)KI/IHI)IZ T = mgh1 +

k(h—hy)
2 h
4
Perrasi COBMECTHO 3TH JiBa ypaBHEHHUS, IPUXOJAUM K UCKOMOMY BBIPOKEHHIO: hy = ey

Kpurepun oueHuBanusi
[TpuBeneHs! GOpMyIIbI YCIIOBHS PAaBHOBECHS M 3aKOHA COXPAHEHUS SHEPTHH

TUIS KTyTa 3 Oaa
[TpuBeeHO UTOrOBOE BRIPAXKEHUE JJISI BEICOTHI ITOIbEMa TPy3UKa Ha JKI'yTe 2 Oaina
[TpuBeneHb! GOPMYIIBI YCIOBHSI PABHOBECHS M 3aKOHA COXPAHEHUS SHEPTHH

TUISL TIPY>KUHBI 3 bama
[TpuBenEHO UTOTOBOE BBIPAKEHHE ISl BBICOTHI MOIbEMa IPY3UKa Ha IPYKUHE 2 Oaina

3amaua 3 (10 6a/10B)
)KI/II[KOCTB HarpeBarOT Ha IIJIUMTEC MHOCTOSIHHOU MOIITHOCTH. B Ta6J'[I/IHC HWXXC TPUBCACHBI OAaHHBIC
TEMITEPATYPhI )KHIKOCTH B 3aBUCMOCTH OT BPEMEHH HarpeBaHus 3a repBble 16 MUHYT Harpesa.

Bpewms, munyts! | O 2 |4 6 8 10 |12 |14 16 | 18

t, °C 25,0(26/4 276 |28,7|298|30,7|315|323]|33,0

OHpeI[eJ'II/ITe J10 KaKOM MaKCHUMaJbHOM TEMIICPATYPbI HArpeCTCA )KI/II[KOCTB?

Bapuanr pemenus

[Mpennmaraercss rpaduueckuii crnoco0 pemieHus NaHHOW 3amaun. CymraeMm, YTO TeMmIepaTypa BOJBI
YBEIMYMBAETCSI HEPAaBHOMEPHO 3a CUET YCUJICHUS TeIUIO0TJaul C POCTOM TeMIlepaTyphl. UTOObI yuecTb BIMSIHUE
TEIUTOOT/Aa4YH, TTOCMOTPUM, KaK MEHseTCs mpupaimieHne Al Temreparypsl BOIBI 32 KakIple AT = 2 MUH B
3aBUCUMOCTH OT TEMIIEpaTypbl BOJBI, MPHYEM TeMIlepaTypy OyJeM CuuTaTh, KaK CPEIHIOI0 MEXIy ee
3HAYCHUSIMU B Hayalle ¥ B KOHIIC KaKJOTO MHTEpBaja BpeMeHU. [locTponMM Ha OCHOBE ATOTO HAOIIOIEHUS
CIIETYIOIIYIO TaOIHILy:

tep, °C | 25,7 | 27 | 28,15 | 29,25 | 30,25 | 31,1 | 31,9 | 32,65

At,°C |14 12|11 11 0,9 08 (08 [0,7

[To Toukam 3Toil Tabnuibl MOCcTpouM rpaduk 3aBucuMocTd At ot tep. U3 rpaduka BumHO, yTO mpsimast
MOJKET IIEpeceKaThcs € OChI0 adcIucC. DTa TOUKa MepeceueHusi COOTBETCTBYeT Temrepatype te, = 40 °C. Takum
o0pa3oMm, BoJa HarpeeTcst TOIBKO JI0 3TOHM TeMIlepaTypshl.
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CpeaHsaa Temnepartypa
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Kpurepum oueHuBanus
BpIIBHHYTO HPEIITIONOKEHNE O TOM, YTO IIPUPALLIEHNUE TEMIIEPATYPhI

YMEHBILIAETCS CO BPEMEHEM 2 Gamna
[TocTpoen rpaduk 3aBUCUMOCTH U3MEHEHHS TEMIIEPATYPHI

B KoopauHatax Tep oT AT 4 basu1oB
[IpencraBieHbl NOACHEHUS TOCTPOSHUSI rpaduka 2 Gama
Omnpenenena MakcuMasbHas TeMIiepaTypa 2 Ganna

3anaua 4 (10 6an0B)

JIBa 01MHAKOBBIX TOYEUHBIX 3aps/a (] 3aKpeIUIeHbl Ha KBaIpaTHON paMKe CO CTOPOHOI >
H mo cepenuHe CTOpOHBI Kak MOKa3aHO Ha pucyHke Kakyro paboTy HYKHO COBEpIIHTH,
9TOOBI, pa3pe3aB paMKy B TOUKE A, pacIpsIMUTh paMKy B JIMHUIO? CHItbl AeopMaui paMKu A
HE YYUTHIBATh. °
q

Bapuanr pemenus

Pabora no usmeHeHHIO KOH(UTYpallMM 3JIEKTPUUYECKHUX 3aps/I0OB paBHA M3MEHEHHIO MOTEHIHMAIbHOMN
OHEPIUU CUCTEMBI.

B nepBom ciyuae: paccrosiHue Mexay 3apsaamu paBHO H — cTopoHe paMku, a MOTEHIMAaIbHAs SHEPT U
UX B3aUMOJIEHCTBUS
_kq1qz
~ H

Wy

[Tocne Toro kKak pamKy pa3BepHYJIHM B JUHHUIO, PACCTOSTHUE MEXIY 3apsjaamMu crajo paBHbIM 2H, a ux
SHEPTHUs B3aUMOJIECHCTBHS

W = kq1q>
27 2H
kaiq;  kqiqz kaiqz
PabGorapappa A = W, — W, = - = —
Gora p 2 1 2H H 2H
kq?
[Tpu ycnoBum, 4TO 3apspl OJUHAKOBbIE A = — Y
Kpurepun onenuBanus
OmnpezneneHo BEIpaKEHUE MOTEHIIMATHLHON SHEPTHH 3apsI0B Ha paMKe 3 bamra
OmnpeneneHo BeIpaKeHHE MOTEHIIMAIBLHON SHEPTrul OyCHHOK Ha JIMHUHU 3 Gamna
OmnpeneneHo BelpakeHue Jisi paboThl 4 Oamna



3agaua 5. (10 6a/10B)

JIBa OIMHAKOBBIX COOOIIAIOMIMXCS COCYJa, YaCTUYHO 3alOJIHEHBI BOJOW. B 1eBOM cocyne Ha HHUTH
YACPKUBACTCS KYCOUYEK JIbJa, YaCTUYHO TOMEIICHHBI B Boay. Cuiia HaTsoKeHHMs HUTH coctaBisier F=3 H.
Hackonbko u3MEHUTCS1 ypOBEHB BOJIBI B [IPABOM COCY/I€ MTOCJIE TOTO, KaK KyCO4eK Jibjia pactaetr? Cocyabl UMEIOT
dbopmy muIHMHApPaA ¢ IIIOmAaR0 monepednoro ceuenus S = 0,0015 M2. TIIOTHOCTH BOJIBI p = 1000 Kr/M°.
VckopeHue cBOOOHOTO MajieHus MPUHATH paBHbIM g = 10 M/c?.

F

BapuanTt pemenust

PaccMoTpuM BHENIHME CHIIBI, AEHCTBYIOIIME HA COAEPKUMOE COCYI0B, B KOTOPOE BKJIKOYMM BOJIY U
apAUHKY. Crjia TSHKECTH KOMIIEHCUPYETCS ABYMs BHELTHUMU CUJIaMU F 1 CHJION peakIiu cO CTOPOHBI JHA.
[Tocnenuss, B CBOKO ouepeib, paBHA IO MOAYJIIO CUJIE IABJIEHHUS Ha JHO CO CTOPOHBI )KUAKOCTU. U3 yciioBus
paBHOBECHS B HAUaJIbHOM cuTyanuu ciaenyet: F+2Spghi=m1g. ITocie TasHus JbIUHKH Macca COIEPKMUMOTO
COXpaHsieTcs, HO U3MEHsIETCsl YpoBeHb Bobl. Kpome Toro, nepecraer aeiictBoBath cuia F. HoBoe ycioBue
paBHOBecHs puMeT Bua: 2Spgho=m1g. BeruuTast u3 epBoro ypaBHEHUS BTOPOE, MOTYIHM:

F
Ah=h2—h1=%=10CM
Kpurepum oueHuBanus
3anucaHo yCJIOBHE PaBHOBECHS JJIs CUTyalluH, KOT1a JIbANHKA

YIAEPKUBACTCS HA HUTH 3 Gamna
3anMcaHo yCJIOBUE PAaBHOBECHUS JJIs CUTYyallld, KOTJa JIbJUHKA

pacrasiia 3 Gamna
ITosryueHo BbIpaske€HUE AJI HAXO0XKAECHNS N3MEHEHUS BBICOTBI

CTOJNI0a KUAKOCTH 2 Gamna
Ilony4eH npaBUIbHBIN YUCICHHBIN OTBET 2 Gamna



