KosmyecTBeHH pe3yaTaTH upe3 KaueCTBEHH Pa3rJieKIaHus

U npyr et (BK. [1]) cMe 0Opbinany BHUMaHuE BbpXY (pakTa, ue mpu pelraBaHe Ha
Ka4eCTBEHU 3a/1a4M YECTO Ca HAJIMIIC YCIOBHUS 3a MPEX0 KbM KOJIHUYECTBCHH Pa3TIICKIaHu,
KOUTO HE CaMo TO3BOJISIBAT JIa CE 3aIbJI00YAT 3HAHUATA 32 (PU3MKATa Ha SBJICHUATA, HO U J1a
ce pa3BUAT penulia MOJIE3HU YMEHHsI — HallpUMEpP, YMEHHUETO J1a CE 3aJaBaT CMHUCICHH
BBIIpOCH . B yunimiie QU3MKATa, U I0-TOYHO PEIIaBAHETO HA (DM3MUHM 331a9H IPEIOCTaBS
MIPAKTUYECKH HEOTPAaHMYCHU BH3MOKHOCTH 32 CTUMYJIMPAHE U U3TpaXKJlaHe y Jelara Ha TOBa
yMeHHe. 3a WIICTpalys Ha TOBa TBBPACHHUE MO-I0JIy M3M0I3BaMe PEICHUETO Ha eHa
W3BECTHA, B U3BECTCH MUCHII CTaHajIa KJIACHUECKa KaueCcTBeHa 3ajada. HeliHa ocoOeHoCT
MpeCTaBisiBa (PAKThT, U Upe3 Pa3ChkKIACHUS HA KAYeCTBEHO PaBHUILE MOXKE JIa CE MMOJIydaT
CBIIECTBEHU KOJIMYECTBEHHU PE3YJITAaTH, TPABHIHOCTTA HA KOUTO TIOCIIe HAMHpPa
MOTBBPKACHNE B ChOTBETHUTE TIPECMSITAHUSI.

YcnoBueTo Ha 3a1a4aTa, Taka KakTo ce cpera Harnpumep B [2] wiu [3], e cineanoro:

B 06a cvoa e nanama éooa: 6 eOunus cmyoena, 8 opyaus — 2opewd. Bv3mooicHo au e
upes monjionposoOHOCH memMnepamypama Ha 800ama 8 Nbpsusl Cb0 0d ce NosULLU HA0 masu
HA 800ama b8 6MOpPUsi Cvb0o?

B uuTupanuTe M3TOUHUIM € MMOKa3aHO, Y€ OTTOBOPHT HA MIOCTABEHUS BHIIPOC €
MOJIOKUTEJICH, CTUTA J]a pa3lioyiarame ¢ MoHe eH MpaseH cha. KoMeHnTupa ce chio npu
KaKBHU yCJIOBHSI pa3iKaTa MEeXy TEMIEpaTypuTe Ha BoJaTa BbB BTOPHS U B IbPBUS Ch]l
MOJKeE J]a c€ HAaIIPaBH MaKCHMallHa, MPAKTUYECKOTO MPUJIOKEHUE Ha ciiydas (B aDOHAaTHUTE
CTaHIIMHU Ha TOIUIOUIUPAHUTE KIIIHINA) U Ap. . OCOOEHOCT Ha pa3rieKIaHusITa B TAX €, ue
KOJIMYECTBOTO Ha BOJIaTa B JIBaTa ChJia € PUKCUPAHO — MPUMEPHO T10 SIHH JUTHP, & TIPH
ThpCEHE Ha YCIIOBUS 32 MaKCHMaJIHA TEMIIEpaTypHa pa3iinKa ce Bapupa OposT Ha Ipa3HUTE
chaoBe. 3a pasnuka ot [2] u [3], mo-mony pasriaekaame cirydas, KOraTo Mpa3HUsT ChJI € CaMO
€JIMH, HO MOE J]a € TPOMEHST KaKTO MacHTE Ha BOJIATa B JIBaTa Ch/Ia, TaKa U KOJIMISCTBOTO
BOJIa, KOETO C€ OTJIHMBA B MPA3HUS Ch.

3a menra e npegopMynupaMe 3ajadara Taka, ye B Hes J1a C€ OTKPOST TPU MEKIUHHU
npoliema:

B 06a cvoa e nanama 6oda: 6 eounus — cmyoena, 6 Opyeus — 2opeua.

1. Ilokasiceme, ue upe3 monionposoOHOCH memMnepamypama Ha 600ama 68
NBPBUSL CbO MOXHCE 0a ce NOBULUU HAO MA3U HA 800AMA 8b8 8MOPUSL CBHO.

2. Hamepeme npu xaxkeo cvomuouteHue mexcoy macume Ha CMyoeHama u Ha
eopewjama 600a ce NOCMU2a HAl-20JAMA PA3IUKA MexCcOy KpatuHume memnepamypu 6 08ama
cvoa.

3. Hamepeme epv3xama mexncoy Maxcumainama CmouHocm Ha KpauHama
memnepamypHama pasiuka u Ha4aiHama memMnepamypHa pasiukda.

! la NPUIIOMHUM, Y€ MaiikaTa Ha HocuTelsl Ha HoGenoBa Harpana (1944 r.) 1. Pabu B neTcTBOTO MY IO
mocpenalia OT YYHJIHIIE BCEKH JCH ¢ Bhpoca: “Mcak, ycrs jau JHeC a 3a1aJIell HIKaKbB T00bp BBIIPOC HA
yuutensn?”. 3abenexere: He ,,Y CIIsl TN THEC J]a OTTOBOPHIII, KOTaTO Te M3NKUTBaxa?”, He ,,Hayuu i mHec Hemo
HHTEPECHO U N0JIe3H0?”, a ,, YIS JId 1a 3aajenI 1005p Bbupoc?”!



Pemenne Ha mbpBUS MEKIMHEH NMPolJieM

Jla npunoMHHUM pEIIeHUEeTO Ha IIbPBUA, YUCTO KauecTBeH npobieM. [Ipenu Bcuuko
oOpblilaMe BHUMaHKe Ha (akTa, 4e ako B YCIOBHETO ca TOBOPH HE 3a ChIOBE C BOJIA, a
MIPUMEPHO 3a JIBE TETJIWIKHU C pa3IM4Ha TeMIlepaTypa, To € Hepemnm. Hauctuna, B T03u
cllydail pa3noJjlarame ¢ €1Ha €JMHCTBEHA Bb3MOXHOCT: Jja YCTAHOBUM KOHTaKTBHT MEXKIY
nsere Tena. KoHTakThT Ou 10BEI 10 MPEHOC Ha KOJIMYECTBO TOIIMHA OT TOPEHIOTO TSUIO KbM
CTY/IEHOTO, KOMTO OM CHpsUT IPH U3paBHIBaHE Ha TemmepaTrypute. Beska mocnenpaiia mosisa
Ha TeMIiepaTypHa pasjiuka MeXy TejaaTa Ou Hapyliniia BTOPUS IPUHLIUI HA
TEpMOJAMHAMUKATA.

Koraro craBa AyMa 3a BOoJa 0621116, BB3MOXKHOCTHUTC Ca MOBCUC, CTUI'a Ja pa3rojarame
C TpCTHU, IpPa3CH CbI. Hanuguero Ha TO3M ChJI IO3BOJISABA 1A ornepupame HE C IBC, a C TpU
TCJa, 3alllOTO TCHHOCTHUTEC MOTI'aT Ja €€ ACJIAT Ha 4aCTu, CJICO KOCTO OTHOBO Aa C€ CMCCBAT, oe3
Ja € HeO6XO,I[I/IMO 3d TOBa Ja U3BHPIIBAMC pa60Ta. (Pa3614pa CC, B CJIydasa CMECBAaHC Ha BOJia
OT II'bPBHA U BTOpUA CbI HE € HO3BOJ'I€HO.)

3a moBuIIaBaHe TEMIICpaTypaTa Ha BoJaTa B IIbPBUS CbJ HAZl Ta3 BbB BTOPHS Ca
A0CTAaTbYHU TPHU OIICpaAllUU:

l. OTnuBaMe MaJIKO CTYJIEHA BOJIa B IIpa3HUsl ChJl (MAJIIKO — B CPAaBHEHHUE C
KOJINYECTBOTO ropellia BoJia) U Io MOCTaBIMe B KOHTAKT C ropelara BoJa.
TomnonpoBogHOCTTa U3paBHIBA TEMIIEPATYPUTE B BaTa ChJa, KaTo o0I1aTa TeMueparypa e
ObJie MaJIKO TO-HUCKA OT HayaJHaTa TeMIepaTypa Ha ropeiara Boja.

Il. OtnanedaBame TPETUS ChJ (C MAJIKOTO BOJA) U OCHLIECTBSIBAME KOHTAKT
MEXJy I'bpBUs U BTOpUs cbJ. Ciies npekpaTsBaHe Ha TOIIO0OMeHa o01iaTa TeMieparypa Ha
BOJIaTa B TE3U CHJIOBE I1Ie ObJIe O-HUCKA OT YCTAaHOBUJIATA Ce€ MPU II'bpBaTa orepanus
TEMIIEpaTypa Ha ropeliaTa BoJa.

II. Bpbiname B bpBHs CbJ BoJgaTa OT TpeTus. Thi KaTo TeMneparypara Ha
BOJIaTa B TPETHUs € Mo-BUCOKa (BX. T. |l), kpaliHaTa TeMneparypa B IbpBHs ChJ 111€ ObJIE MO-
BHUCOKa OT TEMIIEpATypaTa BbB BTOPUS ChI.

C TOBa IBPBUAT MPOOJIEM € PELIEH.

Pemienne Ha BTOpHs NMpodJieM

3a pemraBane Ha BTOpHS MIPOOIIEM U3ITOI3BaMe CIIETHOTO IIOMOIIHO TBhPIEHHE, KOETO
€ BaJIMJIHO CaMo 3a TeJla, ChCTaBEHHU OT eJHO M ChIII0 BElIeCTBO, T.€. — KOTaTO TeJaTa uMar
€THAKBY CTICIIM(PHYHN TOTUTMHHH KAIMAIUTETH (B HAIIKS CITydall — BOJa):

Obwama memnepamypa, yCmarHo8eHa cied KOHMAKm mexncoy 08e mena ¢ pasiuyHu
Macu u paziuyHu memMnepamypu, e no-oau3Ka 00 memMnepamypama Ha nO-MacusHomo msiio.

Hue mie uznomn3Bame aBe cIeACTBUS OT TOBA TBBP/ICHUE:

K02amo macume Ha menama ca pasHu, oouama memnepamypa e cpeoHo
aApumMMemuyHa Ha HAYaIHUme memMnepamypu Ha meiama;

KO2amo Macama Ha eOHOMO MAL0 € MHO20 NO-20J5IMA O MAcama Ha Opyeomo, mo
oowama memnepamypa uje 6v0e MH020 OIUZKA 00 HAYATHAMA MeMNepamypa Ha MACUBHOMO
msiio.

U TBBpAEHUETO, U CIEACTBUATA CA HHTYUTHBHO SICHU U MPEACTABISABAT MIPSIKO
CIIEJICTBUE OT yPaBHEHUETO Ha TOIIMHHMSI OaaHC.



Bwrpeku, ue mo-HaTaThK pasriiekKAaHUITa ca KaYeCTBEHH, yI0OHO € J1a BbBEAEM
O3HAa4YCHHUA 3a CIICAHUTEC BCIIMYMUHUA:

my, t; — MacaTa U TemmneparypaTa Ha CTyJeHaTa BOJa;

m,, t, — MacaTa u TeMiiepaTypara Ha ropemiara Boja (t, > ty);

M — Macara Ha CTyJIeHaTa BOJia, OTJIATa B TPETHs b1 (M < My);

t’ — obmiara TemrepaTypa, yCTaHOBHJIA C€ MIPH IbpBaTa onepauus (Ipyu KOHTaKTa
MEX1y TPETHUS U BTOPHS Ch1);

t”’— ob1mara TemrepaTypa, yCTaHOBUJIA c€ TIPH BTOpATa orepanus (Mpu KOHTaKTa
MEX/1y BTOPHUS U IbPBUS CHJ1);

t’’’ — obmaTa TeMmmneparypa, ycTaHOBWIIA CE€ TIPU TpeTaTa onepanws (Ipyu BphIIaHe Ha
BOJIaTa OT TPETUS B IbPBUS Ch).

Harmmara nien e 7a HaMepuM Mpu KaKBO ChOTHOIIIEHUE MEXKy MacuTe My U My

"' — t" Mexmy KpallHUTE TEeMIIEpaTypH Ha BOJATa B IbPBUS U BHB BTOPHSI

pasznukata At =t
ChJl € MakcuMaiHa. To3u citydaii ce peanu3upa, ako Mpu BCSAKa OT IIbPBUTE JBE ONEPaIlN
MOCTHTHEM e JHOBPEMEHHO 1 MaKCHMAaITHO TIOHIKEHUE Ha [10-BUCOKATa TeMIIEpaTypa, 1
MaKCHMAJTHO TIOBUILICHHE Ha TI0-HUCKATa TeMIeparypa.

Ja pasrnename mppBara onepanys. ChrilacHO ¢ BTOPOTO CJIEACTBHE OT IIOMOIIIHOTO
TBBpACHUE, MAKCUMAITHO TIOHIKEHUE HA TEMIIepaTypara Ha BO/IaTa BbB BTOPUS ChJI I1Ie
MOCTHTHEM, aKO Macara Ha CTyJeHaTa BOJia B TPETHsI ChJl € MHOTO ITO-TOJIsIMa OT MacaTa Ha
BOJIaTa BbB BTOPUS ChJI (T.€. — Ipu M >> My). [Ipu ToBa 00aye MOBUIICHHUETO Ha
TeMIIepaTypaTa Ha CTyJeHaTa Boja e 0bae HuioxHo! Cropea mbpBOTO CIIE/ICTBHE,
eIHOBPEMEHHO MaKCUMAaJHO ITOHM)KEHHE Ha e/IHaTa TeMIeparypa 1 MaKCHMalTHO
MOBHUIIIEHHE Ha Jpyrara ca Bb3MOXKHH CaMo IPH PaBEHCTBO Ha JIBETE MacH (T.e. — Ipu M =
mg).

1o aHanoruyeH Ha4MH MMPU BTOpATa ONEpaIysi MOHKEHHETO Ha TeMIlepaTypaTa BbB
BTOPHS Ch]] U TIOBUILICHUETO HA TEMIIEpaTypara B IbPBUS ChJI I ObJIaT MAKCHMAJIHH, aKO
OCTaHaJIaTa BOJia B TbPBHSI ChJ] € KOJKOTO BOJIaTa BBB BTOPHS Ch (T.€. — IIPH Mg — M = My).

C npyru 1ymu, U TIpU TbpBaTa, U IPU BTOpPATa OIepaIys KOJMYECTBOTO BOJIA, KOSITO
MOCTaBsSIME B KOHTAKT C BTOPHS ChJ TPOBA J]a € paBHO Ha KOJIMYECTBOTO BOJIa B HETO. A TOBa
O3Ha4aBa, 4Ye Ha4aJTHOTO KOJIMYECTBO CTy/I€HA BOoJa TpsiOBa 1a Ob/ie Ba MBTH MO-TOISIMO OT
KOJIMYECTBOTO Ha roperiara Boja:

(1) mi = 2ms.

PaBenctBo (1) npencTaBnsBa penieHue Ha BTopHs podieM. To ocurypsisa, e mpu
BCSIKa OT JIBETE ITbPBHU OMEPAIMU MOXKE JIa C€ MOCTUTHE MAKCHMATHO MTOHM)KEHHE Ha
TeMIIepaTypara Ha ropemiara Bojia. Tperara onepaius B ciay4das ¢ 6e3 3HaueHHe, 3a10TO
JIMIICaTa Ha TOTUTMHHY 3aryOu MpY TPUTE ONEpPAIiU rapaHTUPa, Y€ MAaKCUMAIHOTO
MOHW)KEHHE Ha ty € ChIIPOBOICHO HEITPEMEHHO C €JHOBPEMEHHO MAaKCHMAITHO TIOBUIIICHHE HA
t1.

Pemenne Ha TpeTus npodJiem

[pu pemaBane Ha TpeTUs MPOOIEM U3IOI3BAME, Y€ MTPU BCSIKA OT TPUTE ONepaIiu
OCBII[ECTBSIBAME KOHTaKT MEXKY PaBHH KOJMUECTBa BoAa. Torasa, Criopes MbpBOTO
CII/ICTBHE HA TIOMOIIIHOTO TBBhPJCHUE:

® IIpM ITbpBaTa OMepalys odIara TemMreparypa e:



t1+t,,
t' =22

e [Ipu BTOpaTa omnepanus odmara TeMneparypa e:
_ thHts,
-
e [Ipu TpeTaTa ornepaius oo1ara TeMieparypa e:
t'+t"
2
OT noclieTHUTE TPU PABEHCTBA JIECHO ONpe/IesiMe HHTEpPECYBalllaTa HU MaKCUMaIHa

t"

tHI _

CTOMHOCT Ha pa3jauKaTa MeXy TEMIIEpaTypUTE HAa BOJAaTa B IIbPBUS U BbB BTOPUS CBH!

(2) At — tHI _ t" — tZ;tl

T.€. MAKCHMaJIHATa OKOHYATEIHA TeMIIepaTypHa pa3iiika € 1/8 oT HaganHata TemMIiepaTrypHa

IR

paznuka (ob6ade — ¢ oOpaTeH 3HaK, 3a1oTo ¢’ e TeMrepaTypara Ha BojiaTta B IbpBHsl, a ¢ —
Ha BOjiaTa BbB BTOPHS Ch1!).

U Taka, paBeHctBa (1) 1 (2) mpeacraBiasBaT OTTOBOP Ha MOCTABEHUTE BBHIIPOCH.
Buwxna ce, ue 10 oTroBOpa Ha BTOpHS MpoOIeM — KOIHuecTBeHUs pe3ynrar (1), ctTurnaxme
HAMCTHHA C YUCTO Ka4YeCTBEHU apryMeHTU. Moxke /1a ce cMsTa, 4e IOpU U pe3ynTarsT (2) e
MOJIy4eH MPEUMYILECTBEHO C KQUeCTBEHHU CPEACTBA, 3al[0TO HE CE HAIOXKHU J1a U3ITHUCBAME
YpaBHEHHETO Ha TOIIMHHUSA OalaHC U J1a peliaBaMe CUCTEMH OT YPaBHEHUS C HAKOJIKO
HEU3BECTHHU.

KoanuecTBenn pasriexaaHus

He e u3kioueHo npuBeIeHUTE apryMEHTH J1a OCTABST yCEIlaHe 3a HeI0CTaThuHa
000CHOBAHOCT, 3a HeZoka3aHocT. ([Togo3penue Moxe 1a majHe BbPXY U3pa3H OT poja Ha
»COHOBPEMEHHO MAKCUMATIHO NOHUJICEHUEe HA eOHama memMnepamypa u MaKCUMaiHo
nosuweHue Ha opyeama’). 3a 1a OTXBHPIUM MOJ00HO yCelllaHe, 111e TPUBeIeM U
CHOTBETHUTE KOJIMYECTBEHU Pa3IIIekKAaHUs, KOUTO, pa3dupa ce, BOAAT J0 CHIIUTE PE3YyIATATH.
[Ipu TOBa CHILIECTBEHO €, Y€ B CIy4asl Ca HAITBJIHO IOCTaThbUYHM CPEACTBATA HA yUMJIUIIIHATA
MaTeMaTHKa, KaTo MpecMITaHUsATa TPEIOCTABAT 100pa BH3MOKHOCT 32 TPEHUPAHE U HA
THPIEHUETO, U BHUMaHUETO. OCBEH TOBa, MPUMEPHT MPEIOCTABS €HA PSIAKO CpeliaHa B
YYHJIAIIE BE3MOXKHOCT — J1a C€ HaMepH MaKCUMYM Ha (DYHKITUS Ha JABE IPOMEHIIUBH.

Tbii KaTO B HaIIKS ClIy4all BbB BCHUKHU WICHOBE HA YPAaBHEHUETO HA TOTUTMHHUS
OanmaHc ¢urypupa cneunGpUIHUAT TOIUTMHEH KamaluTeT Ha BO/IaTa, 3a ONMPOCTSABAaHE Ha
IMMCAHETO IIIe CMATaMe, Ye TOM ¢ Beue CLKpaTeHZ.

Karo u3non3Bame BbBEICHUTE O3HAYEHHUS, 001IIaTa TeMIieparypa ¢’ cien Kpas Ha
II'bpBaTa OMepaus ce onpeeNs OT ypaBHEHHETO Ha TOIUIMHHUSA OallaHC, KOETO B cliydas uMa
BHUJA:

(3) mz(tz — t’) = m(t’ — tl).

YpaBHEHHETO Ha TOTUIMHHUS OajlaHC, OT KOETO Ce OIpeesis ooIiara teMneparypa t”
cJiell BTOpaTa oIepalus ce u3passiBa ¢ PaBEHCTBOTO:

(4) ma(t’—¢7) = (M —m)(t” —ty).

? 3ajauaTa MOJKeE J[a Ce YCIIOKHH, KaTO Ce Pasriex/1a CIIydaii, IpH KOHTO B BATA Cha HMA PA3IHUHH 110 BUIL
TEYHOCTH. B To3m ciyyaii Benuku popMyiu 3ama3Bat BUJa CH, KaTo 1moJ My, M, 1 M TpsiOBa 1a ce pa3dupar He
CaMHTe MacH, a ChOTBETHUTE TOILIMHHY KalallUTEeTH Ha Tejara (T.e. — Macara, yMHOXKEeHa 10 cneyuguunus
TOIUIMHEH KalaluTeT Ha JjaJIeHa TEYHOCT).



B

[To ananorudeH HauMH oOLIaTa TeMIeparypa ¢t’’’, ycTaHOBUIIA Ce Clie]] TpeTaTa
oleparys, ce ompezaess OT paBeHCTBOTO:

5) m@e —¢t)y=(my—m)(£"" —1¢t").

Ot cucremara ypaBHeHus (3) — (5) onpezaensiMe MEXIUHHUTE TEMIIEPATYPH U 3a
HMHTEpecyBallaTa HM pasjiiKa MEX1y OKOHYATEITHUTE TEMIIEpaTypu Ha BOJaTa B ITbPBUS U
BTOpHUS ChJI IIOJIy4aBaMe HU3pasa:

(6) At=t"" —t" =

my m(my—m)

my  (my+m)(mi+ my—-m)’ (tz —t1).

quHpI/I CJICACTBUA OT Ta3U (bOpMyJ'Ia IMO3BOJIABAT C CJICMCHTApHU CPCACTBA Ja PCIINM
BTOPHS U TPETHs POOJIEM OT YCIIOBUETO Ha 3a/1auara:

— He3aBucumo ot Macute Ha BoAgarTa B ABaTa CbJda U HE3aBUCHUMO OT
KOJINYECCTBOTO CTyI[eHa BOJa, HpeXBLpJ]eHO B TpeTI/ISI CbA, IIOCTUTrHATAaTa TeMHepaTypHa
pasjiiKa € BUHaru 1oJOXHUTEIIHA, T.C. CJICO TPUTE OII€pallul TEMIICpaTypaTa B IIbPBHUA Cb/Q
(C'BI['I)T C OTHa4aJio CTyaAcCHaTa BOI[a) CC OKa3Ba BMHAru 1mmo-BUCOKa OT TCMIICpaTypara Ha
BOJIaTa BB BTOPUS ChJ (B KOMTO € OMiia ropemiara Boja). B T031 CMUCHI HaIIPaBEHOTO B
HA4YaJIOTO OrpaHUYCHUC IIPH II'bpBaTa OIcpanud Ja OTJICEM B TPCTUA CbJ MAJIKO BOJia CC
OKa3Ba W3JIUIIHO. To 0e U3I0I3BaHO caMo 3a [MpuaaBaHC Ha I10-T0JIAMa HAarJICAHOCT Ha
pesynTaTa.

— IlocTuraarara TEMIICpATypHA pa3jikKa € IIpaBO NpOIIOpHHOHAIHA Ha
HayaJHaTa pasiMKa B TEMIIEPATYPUTE Ha BOJATa B JBara chia ((hakT, KOMTO MOKe J1a ce
CcMsITa 3a €CTECTBEH OT (I)I/I3I/ILIHa rJeaHa TOLIKa).

— AKO TIpH TbpBaTa ONEPaIysl IPEJICeM B TPETHUS ChJl BCHUKATA BOJIA OT IIbPBHUS
cwa (T.€. IpH M = My), WM IBK HE OTIEEM HUKAKBa Boza (T.e. mpu M = 0), To ciex Tpute
orcpanuu At = O, KOCTO ChIIIO € OYAaKBAHO OT (I)I/ISI/IIIHa TJICAHAa TOYKaA.

- Axo B (6) 3aMeHHM M ¢ My — M, U3Pa3bT HE CE IPOMEHS, T.€. KPANHUAT
peE3yTAT HE 3aBUCH OT TOBA, AaJIU IIPU IIbpBaTa oncpanus OCbIICCTBABAME KOHTAKT MCKIY
TPETUA U BTOPUS, UIIN MCKAY ITbPBUA U BTOPUA CB.

Ot IBPBOTO U TPETOTO OT I/I36poeHI/ITe CICACTBHA 3aKI0OYaBaM€, 4€ KaTo (byHKHI/IH oT

m, HskbAe B uHTEpBasia 0 < m < m; remnepaTypHara pasiuka At TpAadBa 1a UMa MaKCHUMYM.

CrnenBamust BbIpOC, HA KOUTO ThPCUM OTTOBOP € MPH KAKBO KOJIMYECTBO
npexBbplicHa Bojia (TIPH KaKBa CTOMHOCT Ha M) ce MoJy4aBa MaKCUMYMBT Ha At 1 KakBa €
HeroBaTa BeJIMYHHA.

TBi1 KaTo ce OrpaHrYaBaMe ChbC CPEACTBATA HA €JIEMEHTapHATA MATEMATHKA, 11IE CE
BB3I10JI3BaMe OT YETBBPTOTO CIIEJCTBUE, CIIOPE KOeTo Tpadukara Ha At kaTo PyHKIUSI Ha M
€ CHMETpUYHA CTIpsIMO Kpanmara Ha naTepBaia 0 < m;. Toa o3HauaBa, ye moM (yHKIHATA
MMa MakCUMyM, TOH € B Cpe/laTa Ha TO3U MHTEPBal, T.€. IIPU.

m
(7 m=—.
2
C apyru Aymu, 3a J1a IONyYHM MaKCUMajlHa TeMIlepaTypHa pa3iiika B Kpas Ha TpeTara

orcpanms, B TPETUA CbJ TpSI6Ba Ja OTJIEEM IT0JIOBMHATA OT CTyACHAaTa BOJa.

Crnien 3amMecTBaHe Ha TO3M u3pa3 B (4) U cje ChOTBETHATA ITPepadoTKa, 3a
MaKCUMalTHaTa CTOHHOCT Ha TeMIIepaTypHaTa pa3iinKa MoTyJdaBame:

(8) Atpmax = — Tz (tz - tl)-

(2my+mq)?



3a Te3u, Ha KOUTO Pa3ChKIACHUATA, 1oBenu 10 pesyaratute (7) u (8), me ce CTopsT
WX HEACHU, NI HEJOCTATBhYHO Y6CI[I/ITGJIHI/I, npeajaramMe aa I[O6aB$IT U U3BAJAT OT AsACHATa

mym; 3.
cTpaHa Ha (4) uzpasa T p—— (t, — t1) u 1a s npeoOpa3yBaT BB BUJIA .
At my m(m; —m) mym, B
(t;—t) my (my+m)(my + my —m) = (2m, + my)?
m;m; (2m —my)*mi(my +m,)

- (2m, + m,)? B m;(m, + m)(my; + m, —m)(2m, + m,)?

Tbii KaTO 3HAKBT MUHYC MEX]1y JIBeTEe ChbOMpaeMHu B JiicHaTa CTpaHa Ha MOCIEIHOTO
PaBEHCTBO CTOM IPEJ HEOTPHIIATENIEH H3pPa3, ThPCeHATa MaKCUMallHA CTOMHOCT Ha
TeMIIepaTypHaTa pas3jiiKa ce JOCTUra, KOraTo YUCIUTEISAT Ha TO3H U3pa3 € HyJja, T.e. — KOraTo
e m3nbJiHeHo ycnoBueTo (7). [lpu ToBa, pa3dupa ce, hopmynara, KOSTO OMKCBA pa3nuKara, ce
naBa TO4YHO ¢ ¢popmyia (8).

3a oHE3W IIbK, KOUTO CH 33JIaBaT BhIIpoca nanu At HsIMa U APYTU EKCTPEMYMH B
unTepBana 0 < M < My, MOXkeM caMo J1a IpernopbyYaMe a H30CTaBsT ajaredpara u aa
M3IOJI3BAT BUCIIATa MaTeMaTHKa: 1a AudepeHuupar (6) mo m, aa ThbpcaT HyJIUuTe Ha
MIPOM3BOIHATA U T.H.

[TocneqHUST BBIIPOC, HA KOWTO IBJDKAM OTTOBOP €: TIPH KAaKBO CHOTHOIIICHUE MEXTY
MacuTe M; U My HA BOJIAaTa B JIBaTa Chja HAMEpEeHaTa MaKCMMaliHa TeMIIepaTypHa pa3iuka (8)
€ MaKcHUMallHa. 3a IeJITa i€ MPUIOKHUM Beue U3IMOJI3BaHMsl CIIOCO0: ClIe]] KaTo pa3/IenM 3a

1
yno6ctBo (8) ¢ t, — 11, KbM JsicCHAaTa CTpaHa IpUOaBsIMe U BaJIUM 3 3ana npeoOpa3zyBame

¢dbopmynara BbB BUA:

tz—tl - (2m2+m1)2 8 8 - 8
O"ICBI/II[HO TO3U U3pa3 UMa MaKCUMaJIHa CTOMHOCT npu:

Atmax _ mqm, 11 1 [Zmz—ml]z
2m2+m1

(9) my = 2my,
T.€. — KOTaTOo € U3MBJIHEHO Beue Mo3HATOTO HU ycioBue (1). CaMusIT MakCUMyM ce J1aBa ChC
CBIIIO MO3HATHUSA u3pas (2):

= (t; —t1).

(10) [Atmax]max 8

O1ute eiH 006Bp BHIIPOC

B ycnoBueTo Ha 3ajauata ce onucBa eaHa, 00110 B3€TO CHMETPUYHA CUTYaIlUs:
JAZICHU ca JIBa ChJia C BOJA, THPCUM IIPH KaKBa BPb3Ka MEXK/y MacCHTE Ha ropeliata u Ha
CTyJIeHaTa BOJaTa MOKE JIa CE€ TIOJIy9d MaKCHMaJHa Pa3jiuka B TEMIIEPATYPHUTE UM, HO C

3 [Ipenu 6—7 neceTmiieTus Ha CTYACHTUTE MO (u3HKa U MaTeMaThka B COUNCKNS YHUBEPCHUTET JICKITUH 10

T EepeHIINaTHO U MHTETPAITHO CMATaHe YeTenie KonopuTHUAT npod. SApocnaB Taramnumku. Ha yepHaTa mbcka
B JIOKa3aTeJICTBATa HAa PeIUIla TBBPICHUS TOH YECTO M3IOJI3BAIE CHINUS IPUHOM: IPUOABSIHE U N3BaXIAHE HA
€IMH U ChlIl U3pa3, KOMTO MOHSKOra UMalle 1ocTa ciiokeH BuA. V BuHaru Ha BbIpoca Ha CTYyJIEHTUTE ,,AMa Kak
ce JIOCeTUXTE KaKBO Ja MpHOaBsTe U Ja u3BaauTe?”” mpodecophbT ¢ YCMUBKA OTroBapsmie ,,Jlparu cTyneHTH, a3
ChM YMEH YOBEK U 3aT0Ba ce nocemiam!”. Pa3bupa ce, HammsT cirydaii He € TaKbB — BCEKH IIIe 3a0€JIexkKH, 4e
MIPOCTO CME MPUOABIIIM U M3BAIIH TOYHO M3Pa3a, OMICBAI] ThPCCHHUSI MAKCUMYM (KOHTO IpEBAPUTEIHO CME
MIPEeCMETHAJIH [0 CTAHJAPTHHS HAYKH C THPCCHE HYJIMTE HA IbPBaTa MIPOU3BOJIHA).



oOpaTeH 3HaK (T.e. — TeMIeparypara Ha CTyJieHaTa BOJIa Jia CTaHE TI0-BUCOKa OT Ta3u Ha
ropemiata). Ta3u cuMeTpusi B YCJIOBUETO MPEIIoiara, ue HiMa 3HaYeHUE KO ChJ1 1Ie
HapeuyeM IMbPBU U KO — BTOPH, OTTOBOPHT He OU TpsIOBajo Ja ce MpOMEHs, aKO B HETO
pa3MeHuM MecTaTa Ha uHjaeKcuTe ,,1” u ,,2”. PemaBaiiku 3aja4ara, Hue, CbBCEM IPOU3BOIIHO,
HapeKOXMe IIbPBU ChJIa ChC CTYyJIeHATa BOJA.

[TpoTHBHO HA TE3U OYaKBaHUA 00aye, B €AUHHUS OT OTTOBOPUTE — YCIOBUETO M1 = 2My,
110/100Ha cuMeTpus JUIcBa. Bp3HUKBA BEIIPOCHT: KbJie Hapylnxme cuMmerpusTa? Kakro me
BUJIMM, BKHUSAT BBIIPOC 32 U3TyOeHaTa CUMETPHS € CBbP3aH C APYT, KOWTO OOMKHOBEHO HE
ce 00CHXK/a IpH pellaBaHe Ha (PU3UYHU 33/1a4M B YUHIIUILE: BBIPOCHT 3a €JMHCTBEHOCT Ha
PELLIEHUETO.

OTtroBop Ha BBIIpOCaA 32 H3TyOCHATAa CUMETPHUS HAMUPAME JIECHO, KaTO MIPOCIICIUM
TPUTE ONEpalnH, C YUSATO MOMOII] peIIMXMe MbpBUs podsieM. Tam HUE MPOU3BOJTHO
u3dpaxme Ja OTJieeM B TPETHUS ChJI €TyAeHa Boja. Bcuuku pa3chkaeHus odaue Moxe Ja
MIOBTOPHUM H aKO 3all0YHEM C OTJIMBaHe Ha ropeiia Boja. 1 B To3u citydaii, moBTapsaiKu
BCUYKHU PA3CHKICHUS, OMXMe MOIYYUIIN chljaTa MakcuMaiHa pasznuka (10) Mmexay kpaitHuTe
TEeMIIepaTypu, HO aKO MacUTE Ha BOJATa B JIBaTa ChJla yIOBIETBOPSIBAT BPh3KaTa:

(11) m, = 2my,
T.€. ChOTHOIIICHUE, 00paTHO Ha (9).

CpasusiBanero Ha (9) u (11) mocTaBs BeIpoca Koe OT TsX € BipHOTO? Herousit
OTTOBOp MOXKE JIa U3TJICK/Ia M3HEHAIBAII0: BEPHU Ca U JIBeTe paBeHCTBA. CaMo 4e Te OnmucBar
pasznuuHu cinydau. M B 1BaTa nocTurHaTaTa MaKCUMallHa TEMIIEpaTypHa pa3jiuKa ce OIUCBa ¢
e/lHa U cbia popmyna:

_ lta=t4]
(10) ar =1l

KOATO IMPUTECIKABa O6C'B)KI[aHaTa CUMCTpPUA, HO pa3jinKaTa € B CTOMHOCTHUTE Ha JABETC KpaﬁHH
TEMIICPpATypU: KOTAaTO CTyACHATa BOJAa € ABa IIbTHU IOBCUC OT ropeuiara, t”ut’’’ cano HUCKU
OT ChOTBETHUTE UM CTOMHOCTH B Apyrus cnyqaﬁ, KOT'aTO B HAYAJIOTO ropeuiara BoJia € IBa

II'bTU ITOBCYC OT CTYACHATA.

C Apyru AymMu, 3ajadaTta iMa IBC pCIICHU, B 3aBUCUMOCT OT TOBa JAJIK CTyJACHATa

BOJa € ABa IIbTHU MOBCUC OT ropeuiara ujim 06paTHO. U B nBara ciIyvdasa JOCTUKUMATa

_ -ty

MaKCcHMaJlHa TeMIieparypHa pasnuka At = t'"’ — t" ¢ e/IHa U ChIIa, HO B IbPBHS

ciyd4aii Boiikara (¢”,¢’’’) € mo3uIMOHNpaHa Mo-01130 0 HaYaaHaTa TeMIIepaTypa Ha
CTy/I€HaTa BOJa, @ BbB BTOPHS CIydaid — 110-0JIn30 10 HaYajaHaTa TeMIepaTypa Ha roperiara
BoAa. OT ¢pu3nyHa rienHa TOYKa TOBAa TBHP/AECHUE 3BYUH IIPUEMIIMBO U MOXKE J1a Ce MPOBEpHU
4ype3 ChbOTBETHUTE IPECMATAHUSI.

JlpyT Bb3MOXKEH JOIBIHUTEICH BBIPOC 3a 00CHKIaHE 3acsira pesa, Mo KOHTO ThpcuM
MakcuMyMmuTe Ha At. Moxe TUPEKTHO Jia ce MPOBEPH KaKkBH I1ie ObAaT pe3yaTaTuTe, ako Mpu
KOJIMYECTBEHOTO PasriIeKAaHe MbPBO ThPCHM MaKCUMyMa IO OTHOIIEHHE Ha My/My, a crien
TOBa — U 110 OTHOIIEHHE HAa M. BbB BHcIIaTa MaTeMaTHKa ce 10Ka3Ba TeopeMa, KOsiTo



rapaHTHpa He3aBUCHUMOCT Ha pe3yJiTaTa OT pea, o KOWTO Ce ThPCH MaKCUMYyM Ha (pyHKITHS
Ha JIBE€ MPOMEHIMBU. AKO HCKaMe Jja U30erHeM MpecMsITaHusATa U 1a Ce [I030BEM Ha Ta3u

Teopema, TpsiOBa Jaa mpoBepuM aainu GyHKusTa (6) yIOBIETBOPSABA YCIOBUATA 3a HEHATA
BaJIMJIHOCT.

HanpaBeHoTo pasriexaane nokasBa KOJIKO MHOTOOpPOMHHU ca A00puTe BHIPOCcH (B
CMHCBJIa Ha Ka3aHOTO B HAYAJIOTO), KOMTO MOXKE J1a C€ U3BJIEKAT OT €lHa U Harjiel, U
(akTHuecku npocta GU3NIHA CUTYaLUSI.
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