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pafl

1. YBOfl

flpea 3Hart>a o CPMSMMKMM nqjaeaMa MOBBK je noneo Aa CTMHC Kafla ce, y
j npoiunocTM, npo6yflnna y H»eMy paflosHanocr M MHTepecoBan>e aa OHO

UJTO ce Aeiuaea y npwpoAM. Pa3Mmun>aH.eM o ceeiwy urro je aanasno, floiuao
je TOKOM speMena flo ysepetba Aa y npupOAH HMJC cee xaoTMHno, fla nocrojn
naeecraH pefl. YOMMO je Aa ce nojaee fleiuaeajy no HOKUM npaeiwiMMa MMJO
nosHaBafee oworyfiaBa Aa ce florafjaJM npeABMTjajy n Aa ce yrime Ha H>MXOB
TDK. TaKo je, Ha oCHoey sana^Katta npaBMnHociM Kperatba HeGecKnx rena,
OMoryfieHo Mepeu>e speMena, crreopeH xaneHAap n raMHo cy npeABuFjaHM
AaryiMM HacrynaH>a noMpaM6H>a CyHqa. Befi rafla ce noMeno HacnyfiMBarM Aa
je npupofla jeAMHCTBena, Aa nocroje HBKB onuneeaMcefie aaKOHirrocTM. Ba)KaH
noACTMtiaj Mcrpa)KMBaH>y npwpoAe Quo je, icao urro je TO H Aanac, peiuaeafbe
npoSneMa ceaKQAHeBHor xcMsora.

SHaMajHMJM HanpeAaK y noKyuiajMMa Aa ce cxsaTM npMpoAa M yrepAe
ftene oniure saKOHMTocn* sanoMeo je y Ao6a aHTMMice rpqice LiMBMJiMaaLtMje,
OKO 600. roAMHa npe name epe. Enoxa BCHHKJIX rpmotx 4>tino3oct>a (fl/iaroHa,
ApMCTOTena, XepaioiMTa, fleMOKpnra...) rpajana je nona MwneHMjyMa. HajeeFin
yrnqaj na passoj 3H3K»a o npnipoAM MMao je y TO spewe ApncroTen (384 - 322.
npe H.e.). JeAaH OA fberoBMX HaJAparoueHMjux AonpMHOca npnpoAHMM
nayicaMa je 3acHMBaH>e MHAytcrMBHor naMMHa MMuubeiba (M3BoF)eH,e onurmx

MS nojeAMHaMHMx m«H>eHMua). AHM OH HMje yeeK ycneeao Aa ce
ceora yneH>a. KaAa je oncpMBao noee HMH>eHnue, Koje cy

npoTMBpemtne npeTXOAHMM 3aicn>yMUMMa, aaeao je npeAHocr TMM
3aicn>ym4MMa M Kpyro MX ce Aptcao. Taxo cy Hacrana tberosa norpeujHa
cxsaraiba o Kperaity M ApyrMM nojaeaMa.

V ocnaAy ca TaAa anaAajynMM rneAMumtMa, JCAMHO Mepnno McnpaBHocTM
CBaKor o6jaujH>eft>a SMJIM cy tt>eroBa oniuTocr M nonmHa HenpOTMBpeHHocr.
OsaKBH saxresM cy AonpunenM CHancHOM passojy uaTewarMKe, cpMnoaocpiije M
yMeTHOCTM AOK cy aa anatfaa o npMpoAM 6nnM KOMHHUB Hanperica.

3aocrajaH>e Haytce o CPMSMMKMM nojaeaiuia nocneAMMa je M noTqeteMBatba
eKcnepMMeHTajiHor paAa, aa KOJM ce TaAa cuaTpano Aa je Manyejina, a He M
MHTenetcryanHa AenarHocr. 36or HMnoAaurraBaH>a eiccnepMMeHTa M
4>aBopH3OBaH>a ,,MMCTor pacyf)MBaH>an, anrnmca rpmca Hayica o npupoAM
ocraBHna je Mano peaynraTa ipajne BpeAHOCTM. OA MHoro6poJHnx MMcnnnai4a
Tora Ao6a, jeAan OA PCTKMX KOJM je Aao TaKse peayjiTaTe GMO je APXMMCA-

L4MBMnM3auMja crapor PMNO, xoja je cweHMna rpmcy, icao M xacHMje,
apancKa UMBMnMaauMja, nwcy sHaTHMje AonpMHene no3HaeaH>y C^MSMMKMX
nojasa. Ms TOT nepMOAa MoxceMO noMeHym PlTonoMeja.

V cpeAH>eM BeKy, BJiaAajyTie UPKBCHO yMen>e ysAMmo je ApMCTOTena Ha
Hajeener HaynHor ayropMreTa, urro je MMano sa nocneAMtjy
aacToja y pasBojy 3HaH>a o (̂ MSMMKMM nojaBaMa. Ocno6a^aH»e OA

apMcrorenoBcwix 3a6nyAa, AO Hera je AOUJJIO y Ao6a peHecaHce,
ce nojasoM paAoaa KonepHMKa, Kennepa, fanMneja M
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flcropMja c$>M3MKe, icao eraaKTHe HayKe, noHMtbe TBK y XVII eeicy
MTanMjaHCKOr HayMHMica fannnea TanMneja. y npoynaBaifey Kperafta

M flpyrux nojasa, OH je npBM KOPMCTMO etccnepHMeHT M Mepetba, Ha ocHosy
KOJMX je aHa/iMsoM oTKDMBao saKOHe. HcaK FbyTH je HacraBHO nMOHMDCKM paA
Taniineja. PaAOBMMa tbyma H H»eroBMX MHoroGpoJHHx caspeMeHMKa y XVIII

sanoMMtbe 6ypHM passoj cpMSMKe cee AO AaHaiuH»MX AaHa. flanac je
Teopujcica M eKcnepMMeHTanHa nayica.

y paAy je Aar npwicas o6paAe TeMaTCKMX jeAMHMqa: APXMMCAOB saKOH M
cuna noTMCxa, M Teno nnyra, /ie6AM M rone. TeMCMiure paAa je, nopeA xpaiKor

ocBpra Ha KMBOT M paA ApxMMeAa, na AeMOHCTpaqMOHMM
orneAMMa, noMony KOJMX je Moryfie TeopwjcKo 3HaH>e AOBCCTM

AO HMBoa npMMeHe. y oxBMpy nornaBfba Koje ce OAHOCM Ha nMratba M
aa AOMahM paA, npwicasaHM cy KaanMraTMSHM M KBaHTMTarMBHM
Kao M eKcnepHMemranHM saAarax, HMJMM caMocranHMM peiuaBart>eM,

HacraBHMK raKO M caMM yneHMUM, nposepaBajy crenen pa3yMesaH>a
nojase.

2. O APXMMEflY

2. 1. HPE APXMME/W

npocre MauiMHe Kao UJTO cy IOTHH, nonyra M Koca pasan, noMMHby A& ce
ynoTpe6n>aBajy jouj y KaMeHOM Ao6y. One ce pasBMjajy y speMe IOA MOBCK
npenasM MS cxonoHMurra xoja My je npMpoAa Aana, y ona xoja caM ce6n

BenenenHe rpafjeawHe crapor Eramra HMcy Morne GMTM noAMmyre caMO
. HcKycTBo rpa^etba crapM MajcropM cy npeHocM/iM ca reHepai4Mje Ha

nMcaHa A@na noaB/tyjy ce TBK y xeneHMCTMMKou nepMOAy,
rpMKe KynrypHe aKTMBHOcrm npenasM MS ATMHC y

PasMarpajyhM rpMKM AonpMHOc crarMMM, noAcefiaMo ce Ha npao
Aeno ,,MexaHiMKU npoGneuif, saTMM na ApxMMeAa M anexcaHApMJCKe
MHxetbepe.

Flpsy noanary M caMyaany crarwicy cy nanMcanw ApMcrorenoBM
y AnexcaHApMJM, OKO 300 roAMHa npe noee epe. KH>Mra je

y o6nMicy nMT3H>a H OAroeopa, urro fie join Asa MMneHMjyMa OCTBTM
KapaKTepMCTMMHO 33 HOMeTKe H6KMX HayMHMX AMCLJMrUlMHa, T3KO fl,B je M C3M
l/tcaK hbyrH cBojy ,,OrrrMKy " saspuiMO



flurmoMCKM paA

2.2 APXMMEfl

CnnKa 1. ApxuMeA

- Arhimedes, 287 - 212.roA- npe H.e.) 6no je rparjaHUH
CMpaxyse Ha CMMMJIMJM, Hajsefier rpaAa rpHKe KonoHMje y Mra/injn, Koja ce
3Ba/ia BennKa TpMKa. Oraq My je 6no acrpoHOM, na je worao MHOTO «a naymi
OA feera. Ciyflnpao je y AneKcaHApviju.

riornHyo je OA Mana puMCKor BOJHiiKa y POAHOM rpaAy CupaKyan, xoja je
ABe roAMHe ofloneeana PMMibaHMMa saxBajbyjynM cnpasaMa M
Koje je ApxMMeA cacraBMO OA nosHainx jeAHOcraBHMx anajKM. KaAa je
ABe roAMHe CMpaxyay aayseo Mapcen, PMMCKM eojcKOBofja, Aao je Hanor fla ce
aaumnTM ApxMMeA, a/iM ra PMMCKM BOJHMK HMje npenosHao M y6no ra 212.
roAMHe npe H.e.)

flpewa JlMBMjy, npnnnKOM aayaeTia CMpaxyae, ApXMMeA je Mnpno uprao
reoMerpMjcKe cnnKe M AOBMKHyo PMMCKOM BojHMKy, KOJM je Hacpnyo Ha tbera
,,HeMOj KBapMTM Moje Kpyroee", ULJTO je Ha/byrnno BOjHMKa.

npeMa H>eroBoj )Ken>M, noAMrHyr je Ha H>eroBOM rpo6y cnoMeHMK, Ha
Kojew cy ABa reoMerpujcKa rena : safbaK M Kyrna.

ApxMMeA ce 6aBMO MareMarnKOM, MexannKOM M OHTMICOM. MHrepecaHTHO
je fla ce He 3Ha HM sa jeflHo H>eroBo fleno MS npniwehbene MexannKe, uaKO

roeope 6aiu o TOMS.
npso fleno ,,Baea u nonysa " je M3ry6n>eHo, a caMysaHo je

reooMjcKO fleno ,,O u.enmpuMa mexe paenux (frueypa*. OCHOBHM aaKOH
XMApocraTMKe HanasM ce y Aeny ,,O nnueajyftuM menuMa ".

ApxMMeA, HajsenM MareMainMap M cpnawMap crapor Beica :

- ilo iberoBoj MCTOAM M3paMyHasaH>a nospiuMHe M sanpeMMHe M
odnwa Kpyra, pa3BMO ce nocne 2000 rqAMHa MHTerpanHM

- RDBM je OApeAMO npM6/iM)KHy BPCAHOCT 6poja it (3,14 );
- (IpoHaiuao aaKOHe nonyre;



flMfUlOMCKM

- DocraBMO ocHoee XMApocraime;
- KoHcrpyucao paine

je nosHar :

ApXMM6flOB 33KOH M

ApxMMeAosa axcMOMa ( V reoMerpujM eaxcM - aico je Ay* a Matfoa
b, rafla ce yseic Mo>Ke M3a6parM 6poj n raicaB aa je aym n a eefta

o6snp
je HajeeftM HayHHMK crapor M cpeAfoer seica. AKO ce yame y
HacraBjvao HMMMjy luicony, Beh caM noMMH>ao, OH je jeAan QA

HayMHMica y Me/ioj MCTOPMJM

2.3. 3AHHMfbMBOCTM

• HpeMa JiereHAM, 222. roAMHe npe Haiue epe, «pa/b XnepoH,
rpaxwo je OA ApxMMeAa Aa Mcnwra xpyny Kojy My je

3/iarap jQMoicne. XwepoH je 6no odaBeorreH Aa je flwoicne aaAP^cao Heuiro
3/iara M icpyny MSJIMO QA Mace KOJOJ je AQAao cpeSpa.

ApxMMeA je peujeifee osor npo6neMa Hauiao ynaaefiH y KaAy. ilocMarpao
je (caico ce HMBO BOfle noAMxe yKO/iMKo ce reno Ay6n»e cnyurra y BOAy. OBO ra
je Haseno Ha noMMcao Aa aanpeMMHa MCTMCHyre BOAe MOpa 6nrn jeAnaxa
sanpeMMHM ypOH>eHor Rena rena. VcxMheH OBMM oTxpuTieM BMicao je
,,PeuieH>e je Hal̂ eHo"!!! Mcnirrao je KpyHy, a Aa je npM TOMe Hwje ourreTMo,
K3KO je M aaxreeao tberos Kpan>. KpyHa HMJC 6njia HanpaarbeHa QA anara, a
3/iarap je noaeaH Ha OATOBOPHOCT.

ripeMa jeAHMM noAauMua, XMepoH je HapeAMo Aa ce f\po*ne nory6n, a
npeMa ApyniMa je npiiwao Aa je HaeeAeHy KO/IMMMHY cpe6pa CTSBMO y KpyHy,
aim He a6or yraje eefi 36or -rora urro je npM raKBOj cuecM anaro MBpiufie. TaKO
ce cnacao KasHe.

• ,,Aajre MM ocnoHaq M ja fiy npAMTiM SeMiby!" - HanMcao je APXMMCA
XwepoHy, TspAeftM Aa ce OApefjeHOM CMHOM MO)»ce noKpeHym 6nno KOJM
npeAMer. 3aneceH cnaroM CBOJMX AQicaaa, OH je AOAao, Aa 6n Morao
noKpenyrM M caMy 3eMn>y, xaAa 6n Hauiao Aooap ocnonau (CnMica 2).

Aa JIM je Morao? M Aa je MMao Ao6ap ocnonau, Aa SM 3eMn>y noAMrao 1
cm ApxMMeA CM ie6ano TpMAecer xM/baAa 6«nMOHa



100.000.000.000.000.000.000.000.000 : 1

CnMKa 2. LLIeMa - KaKO 6u Apxnwefl ,,noflnrao" 3eMn>y

BujaK, flonpuHoc rexHuun HaBOAft>aBaK>a (CnMKa 3).

3. Apxnwefloe

• ParHe MawMHe - KaranynTM, KOJM cy cnyxMnM sa OA6paHy OA
, n36aunBann cy KaMette TGLUKO OKO 100 kg M Konn>a Ayra OKO 10m.

ncropuMap flnyiapx y 6norpa4)njn PMMCKOF BOjCKOBof)e Mapcena
sanncao je: ,,YcpeA Hanafla c Korma M Mopa CMpaxyxaHM cy o6aMpnn OA
crpaxa M yxoca cyoMUBLun ce ca raKBOM CMJIOM. Ann rafla je APXMMCA yeeo y
flejciBo CBOje Maiunne. CyeoaewiHa piiMCKa apMnja 6nna je saMac nopaxena
nrbycKow MeranHnx npojeKinna M Kawenux rpoMafla, 6auannx BCJIMKOM

. HaMXOBOJ p33OpHOJ CH33M HMUJTa C6 HMJ6 MOPJIO CynpOTCTaBMTM.

cy cse ncnpeA ce6e pyuunjiM, yHocunM naHMKy. A cpnora je
npomna join rope. Ca BMCOKMX crena 6auaHM cy TemKM OansaHn KOJM cy
norafjann nafje M 36or csoje re>KMHe M Spsune nsflnsann hbMXOBe npawqe M
norananM MX. DorofjeHM GPOAOBM cy ce aaBprenn M nocne yAapa y noABOAHe
CT6H6 TOHynM".

• HanpaBMO je laKas cwcreM nonyra M KOTypa, Aa je ceAefiM Morao
pyKOM HaroBapeHM 6pOA MS Mopa npeneTM Ha KOHHO.



Birednuo EaotfewMxdv '9 BXMUO

•(g BXMUO) BiadxoBe AmA af BHUBHOMhdouodu BdiH3h tfo
aaotfawMxdv axhBi axeao iooH3<UBtfA - BmedMUO

BC oniondox A^et^adu ewadu af dfox nhede MH±OUUOI naoffawnxdy '£ BXIILTQ

aHlBJ3H MUM BdMUBU yMtT'BlftlOM M1MU6UBE

A<HBfoi3tto wayaa BH BUBt/amo xMHdadpo M auweu aHonhxafodu
aHhiigo LJOWOU eA 30 Btf OHHBI 3f HUB 'OHlBaodaa OI/BW af 01 -(
aioudp axowMd aaotfodg MUBUO aeAxedMQ XBiniot/ BH etf oauoA BXBde
M euBt/aLfJO xMHdadpo Ayowou af OXBX awoi o et/Hajau af BIBH&OU eaot/odg

bfo etfedj AHedgt/o BC aaefou dxhuiuo af

t/Bd UXONOLJUMtf



• He6ecKe cdpepe - ApxMMea je KOHcrpyMcao CMCTBMB ccpepa Koje
onucyjy xperatba He6ecKnx rena. flee cy 6nne caMysaHe, jep MX ce flOMorao
renepan Mapcen npuniiKOM ocBajaH»a CMpaicyse. MnqepoH MX je enfleo M nyH
AMBJtetta MsjaBMO : „ V npoHanacxy ApxuMefla MyAecna je BeuiTMna KOJOM
o6jeAMH>yje y JCAHOM CMcrewy M caMO JCAHMM o6pTan>eM npoMSBOAM cea
MeT)yco6Ha pasnMMMTa KperaH>a M pasnMMMre nepnofle o6prart>a
3B63fla°.

3. 0M3MMKM EKCHEPHMEHT

EKcnepMMeHranHM paA y HacrasM cpM3MKe MMa BCHMKH o6paaoBHM M
BacnMTHM 3H3M3J. KpO3 eKCnepMM6HT C6 KOKKpCTMSyje M flOBOflM AO HMBO3

TeopMjcKo 3HaH>e. EKcnepMweHT icapaicrepMUje BMCOK creneH
M neflaroiUKe ecpMKacHOCTM M aaro 3H3THO AonpuHocn

yHanpe!)MBaH>y paAHe M rexHMMice Kynrype.
Ha HMBOy OCHOBH6 UIKOJie nOCTpje pa3HM O6J1M14M CpMSMMKOr

orneAM ( KsanMraTMBHM M
- cppoHTanHM orneAM,

- nafioparopMjCKe se>K6e M
- eKcnepMMeHTM y OKBMpy BaHHacraBHMX aKTMBHOCTM.

3.1. flEMOHCTPALjHOHH

orneAM ce MSBOAC Ha PCAOBHMM nacosMMa Hacraee
dJM3MKe. OHM cy recno nosesaHM ca HacraBHMM rpaAMBOM Koje ce o6paF)yje.

flewoHcrpauMOHM orneAM Mopajy SMTM Ao6po npMnpeMJbeHM, y6eAn>MBo
M nperneAHo MSBCAeHM. V HPOTMBHOM Moxe ce CTBOPMTH norpeiuan ymcaK o
OBOM HaMMHy paAa MMMC ce pyuiM yrneA HacrasHMKa M npeAuera.

OrneAM M naGopaTopwjcKe Bex6e noApasyMeeajy yno3HaBan>e M
ynoTpe6y pasHMx MHcrpyMeHara M ypenaja aa Mepeifee BpeAHOCTM CPMSMHKMX
BenwMMHa.To 3H3THO AonpMHOCM AyGiteu M noTnyHMJeM cxBaTaH>y

M 863a MSMefiy cpM3MMKHX o6jeKaTa, nojaaa M H>MXOBMX
MMajy MoryhHocr Aa HenocpeAHO nocMarpajy CBOjcTBa rena M npaTe

TDK nojase. Ha ocHoey sanaxaiba OHM AOHOce 3aicn>yMKe. Ha Taj HSMMH
yMeHMUM Aonase AO Ay6n>er, spenMjer M TpajHMjer 3Ha»>a.

JeAHOcrasHM orneAM npMnpeMJbeHM cy M peanMsoeaHM y OKBMpy
Hacrase 4>M3Mice y OCHOBHOJ IUKDJIM ca i|Mn>eM Aa yMCHMice ynosHajy ca HOBMM

M KOHKpeTMsyjy Ta McicycTBa Kao CTeseHO 3Hatt>e.



3a oB3KBe omefle noTpe6aH je jeAHOcrasaH M cenwia AocrynaH
Marepujan. rioMofty H»MX Moryfie je noSyflMTn paA03Ha/iocr M Maurry yneHMKa
U TO MCKOpMCTMTM 33 (pODMMpatbe HOBMX nOJMOBa M 3H3H>3. OA BetilTMHe M
AOMMwn>aTocTM HacraBHMKa SBBMCM IOKO fie Mac opraHM3OBaTM. OBO je Ao6ap

ce ocrreapM capaAfea ca CBMM yMeHMMMMa, KBKO wswefjy caMnx
, T3KO M MSMefjy npeAMeTHor HacrasHMica, a He penco H capaAH>a ca

ApyrMM HacraBHMLtMMa.
paAe no rpynaua. norpe6Ho MX je noAcrafiM Aa caMocranHo

AOHOCC aaicfbymce M caonurre csoje pesyirrare, sax Maxo cy
norpeiUHM, MJIM ce He OAHOCC Ha reuy tcoja ce o6paf}yje.

AicryenHM HacraBHM RporpaM dj>M3MKe sa 6. M 7. paspeA ocHOBHe uiKone
caApxM o6ase3HM MMHMiiyM AGMOHcrpauMOHMX omeAa M jna6opaTopMjcKMX
B67H6M 3a CBaicy TeMSTCKy uexiMHy, nporpaMOM npeABMfjewe
orneAe M naoopaTopMjcKe se>K6e HacrasHMK MOXCB AonyHMTM,
MOAM4)MKOB3TM, 33BMCHO OA yd1OB3 paAB, K3KO 6M ODOTaTMO M OCMMCHMO

ocHoey Hacrase

4. OBPAflA TEMATCKE

V paAy Tie GMTM npMKaaana oopaAa TeMarctcMX jeAMHMua:

1.APXHMEAOB 3AKOH.CMHA flOTMCKA
2. TEJ1O rUTYTA, HEEAM M TONE

Ose HacraBHe nacraBHe jeAMHMue o6paf)yjy ce y VII-OM paapeAy
OCHOBHC uiKo/ie y oKBMpy ABS HacT3BH3 Maca.

Siiaifae Ha icoje ce ocnaifaa HacraBHMK cy yMCHMMM creicnM na ocHosy
concTBCHor MCKycrsa, icao M KDOS oopaAy HacraBHMX jeAMHuî a :

- CMJIB XMApocraTMmcor npirmcKa - oopafjeno y ujecroM paspeAy
OCHOBH6 UJKOJ16.

cmia - o6paf)eHo y ujecroM paspeAy OCHOBHC

- II H>yTHOB 38KOH - OCHOBHM 38KOH KpeTaiMI - o6paf)eHO y C6AMOM

paspeAy OCHOBHe UJKO/TC.

- JeAHaHMHe icpenraiba - o6pa1)eHO y CCAMOM paapeAy OCHOBHC uiKone.

- Cnaratbe cmia - o6paT|eHO y CCAMOM paspeAy OCHOBHO

y OBOM paAy ̂ e GMTM onwcaHM jeAHOCTBBHw eiccnepMMeHTM, KOJC MOXCBMO
KOPMCTMTM 33 yMCHMKe y BMUIMM DaSDeAMMa OCHOBH6 UIKO/16. EKCnepMM6HTM



T

pafl

ce Mory KOPMCTMTM y HacraBM aa paanMMwre yapacre, c TMM
o6pa3Jio>KeH>a saBMCM OA yapacra

Saaaraic eKcnepHMetrra:

HMBO

CPMSMHKMX nojasa, ananMsa ymeHor, noAcnmatt»e Ha
cTMi4aH»e BeumiHa npw eKcnepMMemanHOM pa/iy,

SHatba, cpopMMpaite HOBMX nojMoea, norumco
TMMCKor paAa M Apyrapcraa, couwjanMsauwja M CJIMMHO.

TMH

1. O6paAa HacraBHe j
2.

HacraeHe

1. fleMOHcrpauwoHM orneAM - pafl y rpynaMa.

CeaKa rpyna paAM paanMHMie orneAe, onMCyje MX M Aaje csoje saicn>yMKe.
YKonnKO je BehM 6poj yneHMKa y OAeJbetfay Mory M ABC rpyne paAMTM were

orneAe. Moryne je paAMTM M paanMMMre orneAe y ABB OAe/beH>a.
rpyna ypa^ene Ha xamiepy ooaseaHO McrahM Ha BMAHOM Mecry.

4.1. APXMMEflOB 3AKOH. CMJJA HOTHCKA

4.1.1. TEOPMJCKE OCHOBE

Ha Teno Kpje ce Ha/iaaM y TeMHOCTM MJIM racoBMiia ca CBMX crpana
Aenyjy cwne XMApocrarMMKor npMTMCKa (CJIMIO 6.). BeicropcKM 36wp
xopitaoHTajiHMx cM/ia, icoje Aenyjy 6oMHo na Teno, jeAHax je HynM.

BepTMKanHa cM/ia XMApocrarMMKor npMTMCKa Koja Aenyje Ha AOfoy
noBDUJMHy, je sena OA CMne XMApocraTMMKor npMTMCKa Koja Aenyje na roptty
nOBDLUMHy. BCICTOPCKM 3§Mp OBMX CMna no MHT6H3MTeTy je JeAHaK tbMXOBOJ
paanMUM, a CMep peaynryjyne cwne je Ha rope - CMna noTMCxa. Cuna
nomucKaje ycmepona eepmunanno naeutue.



Fl

CnnKa 6. FlpuKaa curia XMApocraTVNKor npurncKa Koje Aenyjy Ha reno y

M 33 B6KTOpCKM 36np XOpM30HTa/1HMX M BepTMK3JlHUX CM/13, KOJ6

fle/iyjy Ha re/io, cy:

pgh2S ~ = pghS=pgV

V=hS , iena o6nnKa.

/? je BMCHH3 rena , a /?, n /?, cy Ay6uHe ropn>e M Aon>e noepuuMHe rena.

Ha ocHOBy ropftux penaquja Ao6nja ce napaa 33 cuny nc-TUCKa:

p - rycTMHa rena
g - y6p3aite 3eM/bMHe rewe
y - sanpewnHa noroniteHor rena

Tpe6a oSparmn naxtty fla xaaa reno nnje xoMoreHo, roeopuwo o
cpeflrt>oj rycTMHM. DperxoflHH nspaa MOKeMO aanncarM M y o6/iMKy:

10



flunnoMCKH

, jep je Macarena m=pV

To 3H3MM Aa je: MHTeHSMTer cM/ie norifCKa KOJOM TCMHOCT flenyje Ha
Teno, Hacynpor CMJIM 3eMn>HHe rexe, jeflHaic je TCMCMNM TGHHOCTM ( raca )
MCTMCHyre TMM TCJIOM.

Oea cpopMynauMja nosHara je Kao ApxMMeAOB aaKOH. HsBofjetbe Koje je
npMKaaaHO sacHMBa ce Ha je^HOM noce6HOM oGnuKy rena, a SurHa
KapaicrepHCTMKa ApxMMeAoeor saicoHa je fla ce QAHOCM Ha 6wio KOJM o6nnK
rena.

Ciuia noTMcica ce Mowe oflpeflMTM Kao paanwKa TexMHe rena icpjy MepwMO
y Baaayxy , Ql M re>KMHe rena icojy MCOMMO Kafla je reno noron/teHO y HCKOJ
TeMHOCTM - Ha npMMep BOAM, Q2 .

36or flenosatba cune noTHaca TemiHa Tena y TeMHOCTM, MJIM racy, je
Ma»>a Hero y BaKyymy:

HHTeH3MT6T CM/16 HOTMCKa OBOM MO)KeMO MepMTM H>yTHMeTpOM.

EKCneptmeHTanHa ncrrepAa ApxMMeAoeor saicoHa, MCDKC ce j
M3B6CTM noMofiy TaKO3BaHor ApXMMeAOBor BeApa.

O HenoKperHM H>yrHMerap ce o6ecn npaaan cya. a sa H>era Teno MMja je
3anpeMMHa jeflHaKa aanpeMMHM npaanor cyfla, OAHOCHO seApa. TexMHy osa

Tena OMMTam Ha tfeyrHMerpy. noronMTM CBMO reno y MeHSypy ca BOAOM.
noxasyje Aa je caAa yKynna rexcMHa Matba. HMBO BOAC y uensypM

ce noflwrao. AKO noTonMMO M BCAPO y iieHaypy OHO Tie ce HanyHMTM BOAOM.
M3B3AMMO C3MO B6ApO M3 BOA3; 3303X3*10 A3 J6 SanpGMMHa B6AP3

aanpeMHHM TesHccrM, jep ce HMBO BCfle sparwo Ha npBo6wrHy
aanpeMMHe, a H»yTHMerap noicasyje oHy BpeAHOcr icojy CMO Mepiunn

Ha noHency.
Ha oeaj H3MMH CMO excnepHMeHTaiiHo noxaaanM Aa je CM/ia noTMcxa

6poJHO jetAHana -remiHH renoM NcmcHyre TMIHOCTM.

11



flwnnoMCKM pafl

oflroeope Ha cneAena

4.1.2. JEflHOCTABHM OTHEflM

4.1.2.1. flpMpona M oenoBaifae cmne noTMCica

Unit* ornefla: yeoFjetbe npJMa cnne noTMCKa.

3aAaraK : npwMeHOM jeflHocrasHiix ornefla

Utra je no npupoflH cwna noTMCio ?
OA Mera cwxia noTMCKa aaencn, a OA Mera He
Kara Aenyje cnna ncrmcKa ?
Kaxo ce AecpMHwiue cMJia noTucua ?

CBC rpyne paAe MCTB orneAe, KOJM ce cacrpje MS rpw oABpjeHe
MMajy cae norpeGaH npMOop Ha crony xao M ynyrcTBO M raoeny Kpjy

tpeoa Aa nonyHe. Ha Taj HBMMH je Moryne AOOMTM OAroBOpe Ha nocrae/teHa
nMratba Koja yjeAHO Tpe6a A& 6yAy M aaiobymjM OBMX ee)K6M.

Or/IEfl 1 - ripH pofla ciuie noTMcxa

norpeSan Marepti jan :
Mama, aoAa, TCJIO aaibicacTor o6nMKa, neH>Mp, c^noMacrep y

ynyrcTBo '.
~ Y Maiuy ca BQAOM noronMTM reno saibicacTor o6nnKa M

cp/ioMacrepoM Ha nauiM npaeau ropH»e M AOH>e nospuiMHe rena.
- MsMepMTM JieH>MDOM pacTOJaH>e OA cnoooAHe noepiUMHe reMHOCTM

ropH>e upre Ha MatuM /z, .
- HSMCDMTM neH>MDOM pacTojatbe OA cnoooAHe noepuiMHe reMHOCTM

AOH>e Lyrre Ha MaujM h2 .
~ noAarice yneTM y Ta6eny.
- Mepetbe noHOBMTM TBKO urro MCMO reno noTonMTM AyStte y

KopMCTMTM (pnowacrep y Apyroj OOJM.
cmie noTMCKa Ha ocnoey cpopMyne

F=pgSh

ke
: /?=1000-Y -rycTMHa

m

12



paA

S=r2n - noeptiiMHa 6aae saibica. CloBpuiMHa Kpyra ce ymi y OCMOM
paspeAy OCHOBHC UKone, na ce oeaj noAaraK Aaje

m
g = 9,81 —r - ySpaatbe cwne 3eun>MHe

ornefl 1.

Bpoj
Mepetba

1.

2.

h,[m] h^m] A=(AZ-*,)W Fp=PgSh [N]

Ta6ena 1. ripupofla cune

3aKn»ysaK:

- Cwna noTMCKa je no npupoflM cMna xMApocTatHMKor nptmtctca.
- CMna nomcKa aaBMCM OA rycniHe TeMHocnn, y6p3aH>a 3eMn>MHe Texe M

aanpeMMHe Tena.
- Cmna noTMCKa He aaBMCM OA AySuHe Ha KOJOJ ce Teno Hanaan

ycnoBOM A» ce He Men>a rycrvma

OTJlEfl 2 - flenoBaifae cwie noTMCKa

lloTpe6aH
FbyrHMeTap, Teno Ban>Kacror o6nMKa, Maiua,

ynyrcTBO '.

orneAa.
M3M6PMTM T6)KMHy 16113. KopMCTM C€ T6HO M3

Teno M omrraTM BPCAHOCT TCXMHC Tena y BOAM.
yHem y Taoeny.

BpeAHOcr cune noTMCKa Ha ocHosy cfiopMyne

13
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: iftnettou Ao
•£5 'AfehAuo noao A euai ego AHMXOI MJJidane^ -nodajx>enou4)

BH atfoa AHMnaduee tumouago M atfoa EM ocftfea oneo Mjjitreaen exda
otf wotfoa MHAueH ao etf oxet not/oa eo AdAenan A odt/aa MiwioAuQ -

• 1Q AfehAuo noao A euai ego AHM}Kax nuidanei^ nodeioenoLKf) MdAsHdn
A atfoa oaMH MiMxauago wotfoa eo AdAeHan A ouai oneo MJ.Muoj.oy -
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AxAtfeea A euai
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ornEfl 3.

Taoena 3. flpiipofla curie noTMCKa

- SanpeMMHa Beflpa je iicra Kao M aanpeMMHa Tena, na je aanpeMnna
HCTMCHyre reHHOCTM jeflnaKa sanpewHHM rena.

- CMna noTMCKa no 6pojHoj BPCAHOCTM jeAnaKa je re)KMHM ncTMCHyre
TeMHOCTM - ApXMM6AOB 33KOH.

fleo naca MCKOPHCTMTM sa aHanmay flo6njeHnx

4.2. TEflo nnyjA, /IEB/IH M/IM TOHE

4.2.1 TEOPMJCKE OCHOBE

aaicoH: Cmia noTMcra 6poJHO je jefltuma rexcMHM TCJIOM
MCTMCHyre ( raca ).

Fp=PgV

rfleje:
p - rycTMHa
g - y6p3aH>e 3eMn>MHe rexe
V - aanpeMMHa noTon/beHor Tena

Kao nocneflwua Aenoeaiba rpaBwrauMOHe CMne M citne noTMCKa Ha Teno y
( racoBMMa ) reno MO>Ke fla: nnyra, ne6AM MJIM TOHC.

15
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a) 6) B)

CnnKa 7. YcnoBM nofl KojuMa: a) Teno TOHO 6) Teno nedflM B) Teno nnyra

Ha c/iMUM 7 npuKasaHM cy ycnoBM noA Kojuwa:

a) TEJIO TONE, aKoje:

p ( Tena ) F (Tena ) g > /? ( TCMHOCTM ) V ( Tena) g

p ( Tena ) > p (

6) TEJIOJlEBflM.aKOje:

F. = F,

p (TeHHOCTM ) V (Tena) g

p (T6HHOCTM )

p (Tena ) V (Tena) g =

p (Tena)

B) TEJIO TiE HCnJlMBATM, BKO je:

F ( Fg x p

p (Tena) V (Tena) g < p ( TCHHOCTM ) V (Tena) g

p (Tena) < p ( TOHHOCTM )

16
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4.2.1.1. Cmia noTMcxa y easflyxy

C oo~3MpoM Aa je rycruHa eaaflyxa Maria, HajneuiTie je cuna norncKa y
racy anaTHO Matt»a OA cwne rexce Kpja Aeiyje Ha reno - y TBKBMM cnyMajesMMa
ciuia noTMCKa ce aaneMapyje.

AKO reno MMa eenMKy sanpeMMHy MJIM Many Macy, OHfla CMJia noTMCKa y
racy HMje aaHeMapJbMBa y QflHOcy Ha cuny T&KB - MTOKB GMTM Beta OA tfce.

je cnyMaj ca BenMKMM saaAyiuHMM 6anoHMMa KOJM ce nyne MJIM
mm TOTUIMM eaanyxoM. fycrMHa xenMjyMa MHM ronnor sasAyxa je

Matt>a OA rycrMHe xnaAHor

4.2.1.2. TetHOCTM

Y ceaHOAHeeHMM npwiMKaMa, cycpefteMO ce ca nojasaMa nnwBatba HCKOP
rena, OGMMHO je TO MBDCTO reno.

Moja HaMepa je Aa ytcaxceM Ha nojasy nnMBaH>a TOSHMX rena s6or
onacHOCTM no >KMBM CBGT AO KOJMX AonasM s6or 3araf)MBaH>a BOAe, saaAyxa,

, o KOJHMa ce cse Meuifie nyje.
jeAHe TesHocTM Ha Apyroj je 4>M3MMica nojasa Koja ce

o6jauiH>aBa paanMMirrMM rycTMHaMa TCMHOCTM Kpje cy y HenocpeAHOM AOAMpy
y HCKOM cyAy M Koje ce He Metuajy. flo oee nojaee MOJMB Aofiw caMo IOA cy
reMHOCTM y H6KOM rpaBMTaMMOHOM no/by.

Ha rycTMHy TeMHocru QAHOCM ce :
a) TycTMHa reMHOCTM OApeTjeHor xeMMjocor cacraea saBMcn OA rewneparype
Ha KOJOJ ce Hana3M; yKODMico je reMneparypa TeMHocn* BMiiia yronMKO je H>eHa
rycTMHa MaH>a, TJ.

P ~ = ' "

6) Aae MHM BMtue TeMHOcrw paajiMMMmx xeMHjcKMX cacrasa, HOA ycnosoM Aa
He crynajy y xeMMjoce peaKMMJe, Ha MCTOJ TeMneparypM MMajy, MJIM Mory
MM3TM, pasfiMMMre rMCTMHe, 6e3 o63Mpa Aa IK ce Mef)yco6HO pacTBapajy MUM
ne:

P\a TCMHOCT MMJM ce npjeAMHM cnojeBM Hanaae Ha paanMHMTMM

reMnepaiypaMa raKofje npeAcraB/bajy npMMep ruiMBatba TeMHocm, M TO
ToruiMje na
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AHOMa/iuja eode
3a cea rena eaxcn ma ce ca cMatbefoeM reMneparype hbuxoea aanpeMMHa

CMatfayje, AOK aa eofly Bawi, fla ce ca cuatfeeibeM TeMneparype wcnoA + 4 °C
aanpeMMHa noBeftasa. Bojqa je Hajryuifta Ha + 4 °C, TaKO Aa nefl nnwea no

M npeAcraerba flo6ap ToruioTM Msonarop y xnaflHMM SMMCKMM
. Ha raj HSMMH npMpoAa ce noSpwHyna fla oncraHe 6t«n>HM M

)KMBOTMH>CKM CB6T

4.2.2. JEflHOCTABHM OmEflM

Unn> ornena: saurro reno nnyra, ne6Ait ninM TOHC?

3aAaraK: RpMMeHOM jeflHOCTasHMX orneAa Aarw OArosope Ha cneAeha
: aaurro M KaAa Teno nnyra, ne6AM MJIM TOHB y BQAM MUM Heicoj Apyroj

TeMHOCTM?

Tpe6a nQAenwrvi y ner rpyna. Csaica rpyna paAM ceoje or/ieAe M
HMtue aana)Kart,a M aawtyMKe.

Ha Kpajy naca ce spurn npeseHtauMja paAa ceaKe rpyne.

4.2.2.1. HanpasM 6pooNfk

rk>Tpe6aH Marepnjan: BOAS, nnacnenMH, reoaAena icymiiua.

ToKpaoa:
1 . CunaTM y qauiy BQAy.
2. HanpaBMTM xyrnHuy OA nnacreiiMHa, aajeAHO ca rBoaAenow KyrnnuoM.
3. CraeMTM je y

ca BQAOM.
Ulra
KyrnMua y nnacrejiMHy TOHB y

ToxpaAa:

1 . OA nnacrenMHa , HanpaBMTM 6pQAMfi.
2, CrasMTM Kyrnwuy y 6poAHfi.
3. Cse aajeAHO craBMTM y qatuy ca BOAOM.

18
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Illra aanawaui ?
OA nnacrenMHa, Mo>KeMO craeMTM reosfleHy Kyrnuiiy.

: EpOAOBM, M3M14M M CJ1.

O6jauiH»eH»e: Ctuia noTMCKa saBMCM OA sanpeMHHe rena LUro je
aanpeMMHa rena Bena, jana je cwna noTMCKa Koja Aenyje Ha reno, na reno
Moxoe Aa nnyra. 3aro 6pOAOBM, na«o cy HanpaerbeHM OA MennKa, wory A3
nnoee, jep nwajy senHicy aanpeMMHy, McnyH>eHy sasAyxoM, na je cpe/j^a
rycTMHa M3H>a OA rycrviHe

3aicrbyMaK : Teno MOKC A3 rone, a woxe u A3 nnyra .

caMM uprajy cnnKy , vmw je AospwaBajy, aKO je

3) 6)

CnMxa 8. DonpeMHU npeceK:: a) Kyrnnqe, 6) 6poAuna

C oGsupoM A3 ce yxynHe Mace rena HMcy npoMeHMne,
CMna y o6a cnyMaja je Mcra: Fff = F_ .

o I 62

3aiui>yHaK: KaAa je aanpeMMHa 6poAMfia Bena, curia noTMCKa je Bena:
F < FP i ^ P^

19
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4.2.2.2. Jaje y sauiM

nojpe6aH MarepHjan: naiua, BOfla, co, Kaujunnua, jaje.

TOK
1 . CunarM y Maiuy
2. CraBMTM jaje y Mawy.
3. floflaBarn

nyra.
co y Maiuy, naxcrbMBO npoweiuaTM. HOHOBMTM

QJra aanaxcauj ?
ripunnKOM AQAasafea conn y Matuy ca BQAOM, rycrnHa TeMHOcru ce

noseliaBa M jaje ncnnwBaBa Ha noepuutiHy.
HeKO fie MORAS npMMeTMTM M Aa je jaje sefie y BQAM, UITO M jecre Ao6po

aanaxcatbe, anM Ty nojaey y OBOM cnyqajy He nocMaTpauo (npenaMaH>e
CBeT/lOCTM ).

: Maine 6aice cy ofl flaBHMHa Ha oeaj naMMH
conn npMHMKOM cfipaBJbatfoa TaKoseaHor pacona sa Mysatbe cupa

6e3

O6jaiuH>ett>e : Cmia nomcica aasmcM o« rycnme TOMHOCTH. litro je
rycniHa reMHOCTM seTta, eefia je CMna notMCKa. 3aro je naioue nnnBaTM y
Mopcicpj Hero y peMHOj BQAM.

: Saco/bena sofla mma sehy rycTMHy ofl sofle 6ea conn.

VM6HML4M uprajy cnwicy.

4.2.2.3. HanpasM cnojeee pasnMHirre 6oje

RoTpe6aH MarepMJan: Mama, COK OR nOMOpaHMe, upno BMHO,

Toicpafla:
1 . CwnaTM y Maiuy COK QA noMopange.
2. naxobMBO AOCMnaTH KauiMMMifOM BMHO y Mcry Maiuy.
3. CraBMTM Kouxy nefta, aico je

Ulra aanaxcaui ?
OooMMpana cy ce ABa neno M3ABOjeHa cnoja no 6ojM. JleA nnyra.

: cnpaeibaH>e KOicrena, ocBexaBajyTtMX
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O6faniH>eH>e: Cnna nomcica aaBMCti OA rycriiHe TesHOcrM, saro cy ce
cpopMMpaiiM cnojeBM reMHOCTM icoje ce He Meiuajy.

3am>y«iaK: BMHO je ariKoxon M HMa Mafoy rycrMHy OR coo;
M3K>y rycTMHy M OA coxa M OA amoxona.

VMCHMMM uprajy cnMKy.

4.2.2.4. Koje Je BMHO AOMafke?

rk>Tpe60H Marrepnjan: ABO qaiue, eooa, MPHO BHHO, M M3

Toicpafla:
1 . Curia™ y o6e Maine
2. riaxcrbtmo Aocwna™ aoftiafte BMHO tcaujMMHMOM y jeAHy naiuy.
3. daxrbMBO AocunarM BMHO M3 npoAasHMiie KauiMMMUOM y Apyry naujy.

Utra aanaxcaui ?
OopMMpana cy ce ABa cnoja. V JCAHOJ saiuw nocrojM jacna rpaHMLia

M3MeTjy cnojesa, a y Apyroj ce TeMHOcm meuiajy.

O6jauiii>eH>e: BMHO Koje icynyjeMO y npoAaBHMUM ca/uxxcM paaHe
M rt>eroea rycrMHa je Befta, aaro ce OHO Meiua ca BQAOM, naAa Ha

4.2.2.5. r«e ce HanasM TOIIM ?

HoTpe6aH MarepHJan: TDM Maine, Bpoa, rBoaAeno reno (wxtte M
craicneHM icnMicep), APBSHO reno (MJIM QA nnyre), npoBMAHa nnacrMMHa
Tena Tpe6a Aa cy npMonMXMe sanpeMMHe.

1 . CwnarM y cse TpM Mauie
2. y jeAHy Mauiy crawm xnMicep.
3. y Apyry Mauiy craBMTM Apseno reno.
4. y rpefiy nauiy crasMTM xecMuy y Kojy CMO cMnanM BOAy M aarBopMim je.

UJra sanaxaui ?
KnMKep TOHe, APBCHO reno ruiyra, a BOAa y

HMTM HcnnMBaBa Ha noBpunmy.
, HMTM naAa Ha
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flpMMeHa: CMApo, pasHa nnoewna,

O6jauiH>eH>e : AKO je rpaBMraiiMOHa cuna jaMa OA cttne noTwoca, reno
TOHe. AKO je rpaBwrauMOHa cuna Matba OR cmie noTwctca, reno McruiMBaBa Ha
nospuiMHy. Axo je rpaewramioHa c*ina Mere jamme xao curie norMoca, aa TO
reno icaxceMo Aa ne6flu.

noTMCica saemcM OA Mace rena (rpaBwrauMOHe ctme). LUro je
- reno TOHB.

MifrepecaHTaH je npMMep noAMOpHmje: ona MO>»ce A» nnwea Ha
noepuiHHM Mopa, AS neoAM M AS ce cnyurra npewa A"Y Mopa. V HQAMOPHMMM
nocrojM noceSan peaepeoap KOJM ce, noMO?iy nynnM, VBOAM BOAa N us Hbera
OABQAM BOAS- KaAa je peaepsoap npaaaH, noAMopHttqa MMa Matby cpeAH>y
rycniHy OA Mopcme BQAC M raAa firnna. Kafla je peaepeoap nyn BOAC,

TOHe. npM QApeI)eHoj KOJIMMHHM BOAG y peaepeoapy cpeAH>a
rycTMHa noAMOpHMqe je jeAHaica rycnrnM Mopctte BOAC M

3axn.yMaK: Teno MOJKB Aa TOHC, AS nnyra H ne6AM, icaro y
T3KO M y racoBMMa.

uprajy cnnicy.

5. RMTAfcA M 3AflAUM 3A flOMATiM PAfl

5.1 KBAflHTATHBHH 3AflAt4H

1. fla nii je naxuie APMOTM y pyMM noA BOAOM KOMBA onoea MJIM
Mere Mace ? 3aurro ?

OflroBOp: KoMdA onoea M KOMBA xawieHa Maxo Miiajy Mcry Macyr Hewajy
Mcry aanpeMMHy, jep KM je rycnuHa paannmiTa. Kaico cuna noTMCtca aasMCM OA
aanpeMHHe Tena onAa HM Acnosatfae Ha pyicy nehe 6wni MCTO. KaMCH MMa
Ma»>y rycniHy, na My je aanpeMMHa Befta, a caMMM TMM M ctma noTMCKa Kpja
Aenyje Ha itera. 3aro HSM ce HMHII Aa je KaMeH natcuje ApwarM y BQAM.

2. fla nti fte, Hatcm npenaoca us pexe y Mope, HQA BOAOM OMTM Befm
6pOAa ?

OATOBOP: y uopy ne OHTM norotiibeH MatbM aeo 6pOAa, jep je rycnwa
BQAC eeha OA
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5.2. EKCnEPHMEHTMHH 3AflATAK

1. Cttnaj BOAy y Maiuy, He AO epxa. 3a6ene)KM (t>noMacrepoM na
HMBO BOAS. VSMM KOijKy neAa M CTaBM y Maujy ca BOAOM. 3a6ene>KM
0noMacrepoM Ha MauiM oeaj HMBO TeMHOCTM M neAa. CaMeicaj Aa ce nea
Mcronu. ̂ a JIM ce npoMeHMna BMCMHa BQAC y naiDM ? O6jacHM.

OATOBOO: KaAa ce CTSBM Kot̂ a neAa y natuy ca BOAOM HMBO BOAC ce
noflMine aa OHOJIMNO KOJiMxa je sanpeMMHa noron/beHor rena. KaAa ce
MCTXXIM HMBO 8QA6 y MauiM ocTaje Mem jep je sanpeuMHa MCTonibeHor

npoMeHM aa^ewme, sanpemute BOP/S 6ea nef& M ca

5.3. KBAHTHTATMBHM 3AffATAK

KOHMKM je AGO yicynne sanpetiMHe neAa MSHSA noBpuiMHe
cy

p(j,edo) =900^
rn

ptvode) =1000-^-
m

KOJIMKM AGO Tena ce HanasM ttcnoA noBpuiMHe TeMHOCTM,
reno nnMsa, aasucn OA rora KOHMKO nyra je eefja rycniHa TeMHOCTM OA rycnme
Tena. AKO ODenexoiMO ca:

F, - san
F2 - sanpeMMHy jieAa Koja je
V - yxyimy 3anpeMMHy MOMaoa JieAa M
m, - Macy

F = F1 *

mi S = g
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i ~ PL V

QflA
"W * rt

m3 _ 9

1000 kg 10

To 3H3MM fla je sanpeMMHa KOMafla neAa WCHOA noepuiMHe BOAC 9 nyra
sena OA sanpeMMHe neAa Koja je MSHBA aoAe.

OBO je HapOMMTM sHaMajHO sa nnoBHASy nefleHHM Mopwwa, icaico He 6n
Aouino AO yAapa y Benmce came

6. SAK/bYHAK

y oNBMpy HacraBe dwsMKe seowa je vax»o cpopMHparn
HMUin>eH>e KOA yMeHMica. CaepeMenM npwcryn wayMasajba npMpoAHMX nojaea

a ce yseHMMM OA npeor paspeAa OCMOBHC uiioone cpefiy ca
orneAHMa, KOJM ynmy Ha H>MXOB npMcryn nocMarpa>ba M

npnpoAe. Kpos MsfioptiM npeAwer «Pyxa y Tecry» oMoryfiyje ce
HayMHor ueroAa. HacraBHMMMMa cy noMornw 3aHMMn>MBM ceMMHapn

Ha Ty Tewiy. OBM nporpaMM noApasyMeBajy rqoMMetiy
orneAa KOJM y ujecroM M CSAMOM paapeAy Mory 6imi uanM, a Mecro M BeoMa
MHrepecaHTHM McrpaiKMBaMKM paAOBM. Ha Taj Hamm ce noAM)»ee KBantrrej
Hacraee, a <pM3MKa xao Haytca nocraje npMcrynaMaH M Bon>eH npeAMer y
UJKOnM.

BeoMa je BEDKHO nocrMfm LjMn> KOJM CMO nocraeMnM np*i paAy y yMMOHMMM
KaKD OMCMO saumrmnM yrnefl npeAMera M cefie icao ayrop*rreT, HapasHO, Haiu
ayropmBT He rpeoa Aa 6yAe Ha npeou uecry, OH 5w rpeSano Aa 6yAe y

M cnyjKfMi qenoKyiwor Toxa paAa. Mac ipeoa Aa je Ao6po npMnpe«n>eH,
heMO jeAMHo raico AooVra orrrMuanHy edjWKacHocT. HOA TMM ce
aayMesa Aa BefMHa yMemnca 3Ha Aa:
- Ha6pojM orneAe KOJM cy paI)eHM,
- onMuie TOK paAa orneAa M npM6op KOJM je KopMuiheH,
- M3B6Ae 3aKn>ymce, aw> MCENCB M MareMamimm Aa MX (popMynMtiie,

Ha6pojH nojMoee xoje CMO yeenM npMMenoM AeMOHCTpatpoHMx

jep

cuna xudpocmamiMKoe npumucKa, m&Kuna mena, cuna nomucKa, meno
nnyma, meno ne6du, meno mom.

TeMa Koja je oSpafjeHa OBMM paAOM je saxsanna sa paA ca
Cae HaseAene orneAe peAOBHo paAMM y YMMOHMMM ca yqeHMUMMa M Moja
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pafl

cy seoMa Ao6pa. flparo MM je UITO cam MMana npwnwice Aa oey reuy
yo6nwmiM KopMcrefiM caeere M MCKycrea npocpecopa KOJM eone ceoj nocao.

Osaj pafl, xao M nperxoAHH ceMMHapocn pafloen, noje caM paAMna y
oKBMpy QAroBapjyfiMX npê Mera Ha MeiBproj roAMHM npo4>ecopCKor cwepa
cpM3Mice Ha HpopoAHo MareMarMMKOM cpaKymeiy y HOBOM CaAy (AenapnaaH
33 4>M3MKy), o6oraTvne Moje Macoee ca yMeHMUMMa M MCKpeHo ce HaAam
yMMHMTM MX 3aHMMn>MBM}MM, KSMGO 38 yMCHMNe H8 P6AOBHOJ HaCTaBM, T3KO M 33

one yMeHMNe KOJM cy 3a*nepecoeaHM sa paA y BaHHacraBHtmi
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8. EMOrPAOMJA

PoTjena caM 16. asrycja 1958. roflMHe y naHnesy,
caM saspujiina ocHOBHy WKOJiy M ruMHasujy. Y Beorpafly
caw flunnoMnpana Ha BMUJOJ neflarotUKOj HIKOJIM. PaflUM
Kao HacrasHMK d)M3MKe y OCHOBHOJ HIKOJIM ,, Josan
flyMMfj" y Beorpafly. MMBM 21 roflnny paflnor ncicycTBa
y crpyun.

*V
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