. BAAOVMWP OABNAOBUY KAPACKIK,
SACNTYXEHHbIN YYNTEJIb YKPANHDI, CLLU Ne23, I'. AHEMPOMETPOBCK.

Pa3BMTNE TBOPUECKOIO MbILL/IEHMS YUALLMXCS, AMHAMUYECKUIA 3BOMOLMOHHBIV NoaXos,
Npu peLeHnn r3nYecKmx 3aaau.

OcHoBHas 3afjaya Kypca (M3NKWM CPeaHei LIKOMbl — AaTb YYEHWKY COBOKYMHOCTb 3HaHWiA O
NnpvpoAe, KOTOpble TO3BOMAKOT UYe/i0BEKY UYYBCTBOBAaTb W MOHMMATb 3aKOHOMEPHOCTU W
B3aMMOCBSA3M NPOLLECCOB B Npupoae, No3BoNsloLLMe NporHo3npoBaTth CneicTBUA U UCCNefoBaThb
NPUYNHBI SBNEHUIA.

B 3TOM cMmbiCne TpyAHO NepeoleHUTb Posb (OM3MKU KaK OCHOBHOW MMPOBO33PEHYECKOIA
AVCUMMNNHBI BO BCEM KypCe LUKOMbHBIX, U HE TOJMIbKO LUKOMIbHbIX HayK. YMeHue MpocneavTb
LIeNOYKY NMPUYMHHO-CNEACTBEHHbIX CBSA3€El, 3BONOLMOHHbIX NPEBPaLLEHNiA, ANHAMKKY npoLecca
ABNAETCA HEo6XOAMMbIM YCNOBMEM [N1S OBMafeHWs 4Ye/lOBEKOM TOro, 4YTO HasblBaeTCs
(hM3MYECKMM MbILLIEHMEM. Takoe YMeHMe BbICOKO LIEHUTCS He TOIbKO B (PU3MKe, HO 1 BO BCEX
06N1acTAX YeNI0BEYECKOW AeATeNbHOCTMN, YTO TPYAHO NepeoLeHnTb. OTCYTCTBMUE 3TOMO0 YMEHUS
ypeBaTo TAHKENbIMM NOCNEACTBUAMMN. ..

He ot aTtoro nm YepHobbinb, TSHKENbIE MPOCUETHLI B IKOHOMUKE U NONUTUKE?

ATOMY YYEHUK YUMTCA NacCUBHO, KOrfa YnTaeT y4yebHuK, npopabaTbiBaeT TEOPETUYECKUIA KYpC,
CNyLlaeT 06bACHeHUs yumTensi. Ho Kak M BCSKME MAacCMBHO MOMYYEHHbIE 3HAHWUSA, 3TU 3HAHUA
ObICTPO BbIBETPMBAOTCS.

TOMbKO aKTUBHbIE 3HaHUA, A0ObITble CaMWM W MPOYYBCTBOBaHHble Ha COBCTBEHHOM OMbITe
(BCNOMHWTE 06y4YeHMe Ha MPEC/IOBYTbIX OWWMOKAX — YY>KMX M CBOMX) OCTAKOTCA HAZONIro U
CTaHOBATCA BHYTPEHHUM CTEPXKHEM, OMOPOIA, MUPOBO33PEHNEM.

MoaToMy TaK BefiMka pPoO/Sib CaMOCTOATE/IbHO pellaeMbiX Y4YyeHUKOM 3afad. bes 3rtoro
HEBO3MOXHO [/ly6OKO MOHATb TEOPUIO M HAobopoT, - 6e3 rNy6oKoro MOHWMaHWs Teopun
HEBO3MOXHO pellaTb 3afayl, Xa/b, YTO Ceiiyac CyLLeCTBYeT sSiBHad TEHAEHLMA K YMEHbLUEHWIO
yucna peLlaemMbixX 3ajau.

$1 He MOry Ha3blBaTb 3aa4amu NPUMUTUBHBIE BOMPOCHI TUNa: «3Has | n U, HaliTn R 1 T.4.» 3T0
He 3ala4un — 3TO YNpPaXKHeHUs 41 3ayU4nBaHuUsa PU3NYECKUX 3aKOHOB U He 6onee. M10X0, YTO Y
MHOTUX LUKONbHUKOB MMEHHO 3TO YMEHME acCOLMMPYETCA ceiiyac C YMEHMEM peLuaTh 3agadn.
[nsa NoATBepXAEHMS CBOMX MbICNei A npuBedy 3 3afjayu, [OCTATOMHO MPOCTble, YTOObLI He
3arpomMoXgatb MyapEHOI MaTeMaTUKON € «BeNNYECTBO» (HM3UKY.

Mpenopgasateneid, N He TONMbKO, YATAIOLLMX 3TN CTPOKK, 1 yOeaANTEeNbHO NPOLLY He 3arnsgblBaTb
cpasy B pelleHue, a XO0Ts Obl NOMbITaTbCA PeLnTb NPeaioXeHHble 3a4ayn CaMoCTOATE/IbHO
(ny4yLue, KOHEYHO, pewwnTb). TOMbKO B 3TOM Cryyae 6yaeT ACHO 3HaYeHWe aKTUBHbLIX METOA0B
06y4eHUs 1 TO, YTO aBTOP XOTE/ CKasaTb B MPEAUC/IOBAM U Han1can B BbiIBOAAX.

ABTOp, 3apaHee 61arofapuT Tex uuTaTeneid, KOTopble MOMbITATCS CAenaTb 3TO, U UCKPEHHE
Nnpu3HaTesieH TeM, KTO 3TO CAeNaer.

SAOAYA Nel.

[aHbl aBa COBepLUeHHO OAMHAKOBLIX LuapuKa, npu temnepatype Tp, OAMH 3aKpennéH Ha
HEpacTsHXKUMOW HWUTU B TOYKe A, APYroi NeXuT Ha
TBEPAOW rOPM3OHTA/IbHON NOBEPXHOCTU, Kacasich eé B
Touke B (cm. puc. 1) HenocpeACTBEHHO LUapuKam
coobulatoT Tenno, nepsomy — Qi, BTopomy - Q,, npu
3TOM OHM HarpesaroTCA [0 TemnepaTtypbl T. Mexay
8 Q1 n Q2 BO3MOXHbI TPX COOTHOLWEHMA. 1. Q1 = Qy,
= 2. Q1> Q, 3. Q1 < Q,. BblbpaTh NpaBWbHLIA OTBET.
OcTaHoBuTECH! He uuTaiiTe pasblue, nogymaiTe,
peluarite. OTBET He BOJIK, OT Bac He y6exuT.
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PELLIEHWE.

Kak npaswno, pewas 3Ty 3agayy, ydyalimecs 3afat0T MacCy AOMNOJHUTESIbHbIX BOMPOCOB: O
paccevBaH1K TeMa, O TEMIONPOBOLHOCTM HATK, O MOTOKAaX BO3A4yxa U T.4.

Mpenogasateno crefyeT YTOYHWUTL, YTO peyb UAET TOMIKO O TOM KO/IMYeCTBE Tena, KOTOpyH
HernocpeACTBEHHO Monyunny wapukn. OB6bIYHO Moc/ie 3TOro cpasy rosopAt: «Hy, Torga
KOHeYHo Q; = Q,... /1 OTBET HeBepeH.

B 3TOT MOMeHT MpobyauTe y Y4YeHMKa >KeflaHne pasMbllIATb, aKTMBHO paboTatb. 3a/aBas
BOMNPOCbI, PACKPYTMTE NPOLIECC MbILLMIEHMS, aKTUBU3UPYITE ero. MNycTb YYeHWK 3ayMaeTcs Haf
BOMPOCOM : «Kakune U3MeHeHNs NPONCXoAAT C Te/IOM NPU COOBLLEHNN Tenly Tenna?»

YueHNKN 0653aTefIbHO A0AYMatOTCH, YTO C POCTOM TemrepaTypbl YBEMUYMBAKOTCA pa3Mepbl
Tena.

MonpocuTe yyeHUKa npeacTaBUThL cebe, Kak 3TO MPOUCXOAMT C Lapukamu. IMycTb OHU OLEHAT
pasfninyHoe BANAHME HUTW 1 NOBEPXHOCTU Ha 3TOT NpoLecc.

Kak TOMbKO Y4YeHMK MpeacTaBUT cebe 3TO OH, KaK MOKa3blBaeT MOWM OnbIT, 0653aTeflbHO
c006pasnT, YTO LEHTP Macc y OfAHOro Tena MoAHUMAETCS, a ApYyroro — onyckaetcs. BcnoMHuB
3aKOH COXPaHEeHUs 1 NpeBpaLLeHNs 3HePruK, YYEHUK CLeNnaeT BbIBOA, YTO AN LWapuKa Ha HATK
TpebyeTca MeHbllUe Tenna, T.K. ero LUeHTP Macc OMnycKaeTcs, U 4acTb MOTEHUNA/IbHON 3HEPTUN
NnepexoanT BO BHYTPEHHIOK 3HEPrUI0, a LUapuKy Ha CTone TpebyeTcs ewé AonOSHUTENIbHOE
KONMYEeCTBO TEN/oTbl, KOTOPOE WAET Ha YBENMYEHWE €ero MNOTeHUMaNbHOW  3HEepruu.
CnepoBaTenbHo: Q; < Q.

SAAAYA Ne2

[iBa cocyfa OfMHaKOBOro 06beMa W CeuYeHust (CM.pUC.2), M3 KOTOPbIX BblKayaH BO3AYX,
OMyCKatoT B XXWAKOCTb, KOTOpas MOA Ae/iCTBMEM aTMOCHEPHOrO AaB/eHWst BXOAUT B COCY/bl,
MOMHOCTbIO 3aMOJHAS KX,

CpaBHUTb paboTbl, COBEPLUEHHbIE CWMO aTMOCHEPHOro [aBMeHWs B 060OMX Clyyasx M
KOHeYHble TeMnepaTypbl >XWAKOCTEW, ecim HavaibHble TeMMepaTypbl XWUAKOCTE M Tpy6oK

------------ PaBHbI.
@ OO6BbACHUTbL OTBETHI U (IM3NYECKYHO CYLLIHOCTb SIB/IEHWIA.
O6CyX/eHMe N METOAMKA PeLUeHNs aHanormyHbl 3agade 1.
PelueHMe HauvHaeTCA C (PU3MKKU MpoLecca, paccMaTpvBas BeCb
MPOLECC B pa3BUTUN, B ANHAMUKE.
PELLUEHME. B HauanbHbliAi MOMEHT B COCyAbl BXOAWUT Masoe
KOMIMYEeCTBO XXMAKOCTW, U BEC 3TON XXMAKOCTU MO CPaBHEHMIO C
CUNoIn aTMOC(EPHOTO AaBNEHNSA Fary = Py - S HEOONbBLLION.
PesynbTupylowas  cufia  HanpaeneHa — BBEPX,  KMAKOCTb
NCMbITbIBAET YCKOPEHME, CKOPOCTb BO3pacTaeT.
Farw COBepLUaeT paboTy, KoTopas WAET Ha YBe/MYeHWEe KMHETUYECKON W MOTeHLMa/IbHOM
3HEprmMmn Xumakoctu. CeveHnss n 06bEM COCYLOB OAMHAKOB, Famy = CONSt , Macchl XWUAKOCTM,
npoLleawine yepes cedveHus TPyOoK, OyayT OAMHAKOBbI, MNEPEMELLEHNS — OLMHAKOBbI,
cnepoBaTesnibHO, 1 paboTa B 060MX Cryyasx oanHakoBa: A; = A;.
B 1-oM cnyyae UEHTP MacC >XMAKOCTM HaxXOAMTCA Bbllle, YemM BO BTOPOM, MO3TOMY
noTeHUManbHas 3Heprua aTol Xugkoctu 6Gonbwe. CnegosaTeNbHO, NPUOOPETEHHAs €k
KMHETUYECKas aHeprus 6yaeT MeHbLLe.
A UMEHHO 3Ta 3HEePrus, 3a CHET CUM TPEHWS, NEPEXOANUT BO BHYTPEHHIOK 3HEPT UK XXMAKOCTU U
NPUBOAUT K POCTY Temnepatypbl. CnegosatenibHo: T1 < T
f1 Hagetocb, YTO Bbl pelsann unm NbiTaMcb pelunTb 3Ty 3a4ady CaMOCTOSTE/IbHO, WU Torga, B
3TOM 5 TBEPAO YBEPEH, Bbl MOYYBCTBOBa/IN TPYAHOCTU, CBA3AHHbIE C BbISBMEHWEM (DU3NYECKON
CYTV U MPUYNHHO-CNEACTBEHHbIX CBA3EM M MOHSAMMW, YTO TOMbKO pa3bop AMHaMUKKU npouecca,
MO3BOMSET rPaMOTHO PeLUNTb 3ajauy.




UT06bI el 60Mblie MPOSICHATL CBOK MbIC/b, St NMPUBEAY MPUMEpP 3a4aqu, KoTopas Ha NepBblii
B3rNsf, KaKETCS, NPOCTO/ M CTaHAapTHON. OnsTb y6eauTeNbHO MPOLlY YMTATeNs PellnTb eé
CaMOCTOSITE/IbHO M NNLLbL NOTOM, 06PATUTLCS K OTBETY U CPABHUTL CBOE PELLIEHME C HUM.
[loporoii unTatenb, €cnv Bbl He peLlant Nepsble ABE 3a4a4u, TO i HAZIEHCh, YTO XOTb TPETHIO,
TPETLHO. ..

3ALAUA 3.

Ha KOHUe HepacTsXXUMOW HWUTU AAMHOM L npukpennéH wapuk maccoin M, HuTb MOXeT
BpaLlaTbCs B BEPTUKANbHOW NIOCKOCTU OTHOCUTE/IbHO FOPU30HTaIbHOM ocn O.

LLlapuk maccoii M; co CKOpOCTbi Vi NETUT FOPU30HTaNbHO U yaapseTca B Wwapuk M,. Yaap
abCcoMOTHO Heynpyruin. HainTu BbICOTY, Ha KOTOPYO NOAHUMYTCS LWapuku My n M.

PELUEHWE.
O6bIYHO 3aaauy peLuatoT credyoLM 06pa3oM: 3anmncbiBaloT CUCTEMY YPaBHEHMNIA —
my, = (M, +m,)u

+m,)u’
(N (my -+ m,)gh
lMonyyaroT peLleHune:

C o
U=LV1; hz(Lj A
m+m, m+m,) 29
Mpw aTom yTBepxaaetca uto: h =h, =h
PaccMOTPUM OLLMOKN 3TOTO PeLLEHNS.
1. ABCOMOTHO HEeynpyrui yaap He O3Ha4vaeT, YTo Tena Nocne yaapa «MpUKIenBaroTCA»
APYT K ApYry v ABUMXKYTCS [asiee BCE BPEMS BMECTE.
Mpv abCONOTHO HEYNPYrom yaape TO/IbKO B MOMEHT MOC/e yaapa Tena UMEKT OANHAKOBbIe
ckopocTu. X panbHeilune «Cyabbbl» ONpeaensitoTca cunamm AenCTBYHOLWMMU Ha KaXaoe

Teno. Moatomy M; nocne yaapa 6yAeT MMeTb FOpU30HTa/IbHYH CKOPOCTb U :(LJVM
m +m,

OyaeT aBuratbes no napabose N 0THOCUTENbHO HaYa/ibHOTO YPOBHA hy = 0
m ) v
2. M; nogHumaeTcs Ha BbicoTy: h,=h=| ———| -1 Tonbko B TOM cnyyae, Korjga
m+m, ) 2g
h, <I.
B atom cny4ae Teno 6ydeT BCE BpeMs ABUraTbCA MO Lyre OKPYXXHOCTU. OTO BbINO/HAETCA

npw ycnosuu: v, <,/29l (1+ %)

PaccmoTpum cnyyait, Korga Teno M coBepLuaeT nosHblii 06opoT: h, =21 (puc. 4 a)



Puc. 4

[BWKeHMEe OMUCLIBAETCA 3aKOHOM COXPaHEHMst MeXaHUYECKOM 3HEPrn U 3aKOHOM
HblOTOHa.
mu® _ myv;

2m, gl
2 2+ng

2

m,g+F, :I—V;FH >0

PeLuas, Nony4mm, 4To npu:
v, > /5gl [1+ﬂ],h2 =2l
m
W, nocnegHwnia cnyyaid, (cM. puc 46) ecnu:

m, m,
A\ 24l [1+—]£v <.,/54l (1+—j
m) " m

B atom cnyyae B HekoTopoi Touke K Ha yyactke AB F, obpawaetca B 0, 1 nocne aToro
TeNo Ha4yHET aBuratbes no napabone, rae B — HamBbICLIAsA TOUKA TPAEKTOPUN.

PelleHMe ONUCLIBAETCA YPaBHEHWEM 3aKOHa COXPAHEHWS MeXaHW4YeCKOW 3Heprum u
YPaBHEHWNAMUN KNHEMATUKN:

VZ
m, g cosa =%;H =|+lcosa +Ah

m,u’ | mv; V:sin®a
= 1+cosa) + ‘Ah=
;Mg ( ) 5 29
Otcroga:

3
H=I 1+§cosoc—COS ¢
2 2

2 2
v, 2
coso, = & 1 =
m+m, ) 3g 3
BbIBO/. Peluas ntobyto 3agayy, yYeHUK He [O/MKEH HaUYMHATb PeLLeHMe C NMOUCKa HYXXHOW
(hopMy/ibl U BONPOCA, & YTO HYXXHO HANTK, & AOMHKEH YETKO YACHUTb (PU3NYECKYHO CYLLHOCTb
3aflaun, AVHaMUKY MpeBpaLleHunid, 3aKOHOMEPHOCTU, MPUYMHHO-CNEACTBEHHbIE CBA3U. OH
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[O/KEH 3TO 0OBACHUTL C/IOBaMK, a MWL NOTOM YPaBHEHUS W MATEMAaTWKA, YTO KOHEYHO
Xe, ABNAeTCA HE06XOAMMBIM YCOBUEM (PU3NYECKOro 06pa3oBaHNs. Ho nocnegHee HUKaK He
[O/MKHO 3TUM OrpaHNyYMBaTbLCS.

MonyyeHHoe B BWAe (OPMYN pPeLUeHMe YYEeHWUK [O/DKEH YMETb MNpoaHan3vMpoBaTb Ha
npegmeT NPUMEHUMOCTM U Ha BO3MOXHOCTb NPOCNeAUTb NMPUYUHHO-CNIEACTBEHHBIE CBA3MN,
KaK el@ Ha HeCKONbKO LLAroB Brepéa, Tak v B 06paTHOM HampasneHuu, Aabbl OLEHUTb
B/IMSIHWE Pa3/INYHbIX PaKTOPOB Ha pe3ynbTarT.

[oporoii unTatens, cnacnbo Bam 3a Te ycunus, KoTopble Bbl NpunoXxunu, 2npoanpascb» K
KOHLLY 3TOW CTaTby.

Cymen nu 9 foHecT cBou Mbicin o Bac, pewatb Bam. Ecnn Het, To BCA BUHa 3a 3TO,
KOHEYHO, MOS.

Ho, MOXeT 6bITb, BMECTE eLLE pa3 BepHEMCSA K Havasy...?
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