YIIYTCTBO 3A NIPUITIPEMY JIABOPATOPUJCKHUX BEXBHU U3 ®DU3UKE
3a cryaenre koju page Bexoe IETKOM ox 17% no 20 y canm 22

JlabopaTopujcke BexxOe IMpeacTaBbajy MpeaucuTHy o0ase3y 3a Kypc JlabopaTopujcke BexxOe n3 Ou3nke Ha OCHOBY KOje
ce ocTBapyje 10 40% yKynmHUX OSHA Ha OCHOBY KOjHX ce (hopMupa onieHa. O6aBe3HOo je NPUCYCTBO M H3Paja MUCAHOT H3BelTaja
3a cBaKy o1 6 JjaGopaTopujckux Be:k0u. OJ cTyIeHaTa ce OYeKyje /la Ha BexkOe Joia3e Ha BpeMe, aleKBaTHO MPHIIPEMIbEHU U
yHampeJ YIOo3HaTH ca MOCTYNKOM u3paje BexOe. [IoTpeOHO je moHeTn cBecKy, rpauTHY OJIOBKY, TYMUILY, JUTHTPOH, JICHUP H
MUJIMIMETapCKH Narup.

CTyneHT Koju HHje aTeKBATHO MPUNIPEMJbEH 32 U3paay Bexoe, Hehe Mohu y peryiapHoM TepMHuHY 1a paau J1a00paTopujcKy
BeXKOY.

Jluteparypa 3a mpunpemy nadopaTopujckux BexOu je ,,Jlabopatopmjcke BexOe u3 ¢usuke,” ayropa np K. Cramkosuh, ap /.
Crankosuha u ap I1. Ocmokposuha.

[pumnpema 3a mabopaTopHjcKy BekOy 3aXTeBa:
[1] na je cTydeHT yno3Hat ca TEOPHjCKOM OCHOBOM M HAYMHOM H3pajie JabopaTopujcke BexOe KOjy y IaTOM TEPMUHY pajiy,
IITO MMOJpa3yMeBa Ja je MPOYHUTao NOTJIaBjba U3 MPaKTHKyMa Koja ce OJHOCe Ha BexOy U Ja je crnocobaH J1a ONroBOpH Ha
MUTamka Be3aHa 3a J1aTy BexOy;
[2] naje cryaeHT npumpeMuo yBOIHHM €0 M3BENITaja 3a JabopaTtopujcky BexkOy: ctaBke (1), (2) u (3) usBeluraja nepunucane
y HACTABKY OBOT yIYTCTBA.

Omnmita norniasska Koja Tpeda npounTati cy nornassba 1 — 5. [Ipumep nutama koja ce 0HOCE Ha OBa MOTJIaBJba:

1) IlTa je Mepeme? 3amTo ce Mepema MOHaBJbajy M 3aIITO CE BPIIM BHHXOBA CTAaTUCTHYKa 00pana?

2) lllra je nonynanuja? JeduHrCcaTH Cpeaby BPEAHOCT M CTAHIAPIHO OJACTYNAbE MOMYIIaLHje.

3) lllra je y3opak? Jledunncatu cpempy BpeIHOCT M CTAHAAPIHO OICTYIAambe Y30pKa.

4) lra je craHmapAHO OJICTYIAKE CPEABHE BPEIHOCTH?

5) Kako ce nepuHUNTY TauHOCT, MOHOBJBUBOCT M PEIPOAYKTUBHOCT Mepema? Ha OCHOBY KOjuX mapameTapa ce OLEHYjy OBe
KapaKTepUCTHKE Meperba?

6) Kako ce uzpauyHaBa CTaHAAPJHO OJCTYIAKE OJJHOCHO BapujaHca 3a MO3HATY (QYHKIIM)Y PACIOENe U KOJIUKO OHO H3HOCH 32
yHr(DOPMHY pacnojeny?

7) Ilta je To cranmapan3osana ['aycosa pacrojena?

8) lllta cy cTanmapaHa ¥ IPOIIMPEHA MEPHA HECUTYPHOCT?

9) Koju THIIOBH MEPHUX HECHUTYPHOCTH MOCTOj€, KaJla Ce MPUMEY]Y U KaKo ce U3padyHaBajy?

10) Kapna ce 0Opaja pe3yiTata MOXe W3BPIIMTH METOI0M onTuMaiHe npase? Ha 6a3u yera ce oapeljyje onTumanta npasa?

11) TlpaBuia 3a UCKa3UBamkbe HYMEPUUKHX BPEAHOCTH U MEPHHX pe3yJiTara.

12) TlpuHOun Meperma HOHUjYCOM U MUKPOMETapCKUM 3aBPTH-EM.

0O0z060pe Ha npemxoOHO HagedeHa NUMAarea cmyoeHm mpeba 0a 3Ha Oe3 003upa Ha Mo Kojy 8eaxnchy paou, 00HOCHO, OUNO Koje 00
HABeOeHUX NUMAarsa Modice GUMU NOCMAB/LEHO npe céake sexche.

VY TepMuHy J1laboparopHjcke BexOe CTYACHTH y OKBHPY UCTOT THMa M3BOJIE EKCIIEPUMEHTE M MEpHE pe3yliTare Oenexe y
CBECKY 3a JjabopaTtopujcke BexOe. HakoH npukynbama MEpHUX pe3yJITaTa MoTpeOHO je U3BPIIUTH HBHUXOBY 00paly U U3padyyHaTu
Tpa)KeHY BEJIMYMHY W MEPHY HECHUTYpHOCT ca KOJOM je HM3BPIIEHO Mepewe. Ypeowo ypahen uzeewmaj 3a ceaky 00 6
1ab60pamopujcKux 6edxicou npedcmasbad Ycios 3a u3Na3ax Ha UCHum.

IToenu 3a cBaky J1abOpaTOPHjCKy BEKOY J00Ujajy ce Ha OCHOBY ypaljeHOTr M3BelITaja B yCMEHe on0paHe BexOe Koja ce
CacToju M3 NMPOBEPE 3Hamba BE3aHUX 32 KOHKPETHY BEXKOY: TEOpHjCKE OCHOBE, HAUMH M3BOl)eha eKCIIepUMEeHTa, OCHOBHA NPaBHJIa
KOja ce OZIHOCE Ha W3pavdyHaBamhe MEPHUX HECHUTYPHOCTH U IpadUuKoOT NpHKa3a pe3yirara. bpoj noena npeasuleH 3a cBaky BexOy
je 10 (5 moena 3a npunpemy BexxOe U 5 oeHa 3a o10pany Bex6e). Ondpana BexxOe npeasulena je y repmuny npse cieaehe Bexxoe
(napenne HacraBHe Hezesbe). OnoOpaHa je Moryha u y HapeJHUM TEpPMHHHMA, ajld CBAaKa HEJeJba 3aKallberha JOHOCH -2 T0CHa.
VYKOJIMKO ce CTYJeHT O/UIy4H Jia BexOy OpaHu y HapeAHUM TEpMHHMMA, TO MOpa Jla Harjlacu Ipe noverka oxdpane Bexxoe. Hakon
mro on0paHa BexxOe nouHe, Hehe OuTn oMoryheHo outyunBame 3a 040paHy y HapeJAHUM HeJesbaMa. YKOJIHMKO CTY/AEHT OJUTY4H J1a
BexOy OpaHU y TepMHHY KaJa je BexOy pajaro, Mo>ke OCBOJUTH 10 12 moeHa 1mo Bexou.

YkynaH 6poj moena ocTBapeHuX Ha JIa0OpPaTOPHjCKUM BexkOamMa 100uja ce Kajaa ce 30Mp MoeHa 0OCTBAPEHUX HA CBUM
BexxOaMa MOMHOKHM ca 2/3 U He Mo:ke U3HOCUTH Bule of 40.

JlaGopatopujcke BexxOe ce n3BoJie y 2 MUKIyca, TAe CBaKW O]l IUKIyca caapku 1o 3 maboparopujcke BexOe u Tpaje 3
HACTaBHE HefleJbe:

IIPBY UKIYC
1. Mepeme rycrure TeqHux U uBpctux cyncrannu (I[lormasse 9).

2. Mepeme Moayna eIacTHYHOCTH XHLe (JyHroB MOJyO) M Mepeme MoJyJsa Top3uje (cMULama) kune. Mepeme MoMeHTa
nHepuyje tena nmomohy ropauonor kiarHa (ITormassea 11, 12 1 13).
3. Mepeme yop3ama 3emiprne Texe nomohy kinarna (Ilornassse 10).



JAPYTY MUKITYC

1. Mepeme ogHOCa creUUHUX TOIIIOTA Cp/Cy 3a Basmyx meromom Kiemen-Jlezopmea. Mepeme Gp3uHe 3ByKa momohy

Kynrose neBu (ITornassma 14, 15 u 16).
2. Mepemwe cnennduyne Toriore yBperux Tena ([lornasspa 17 u 18).

3. Mepeme TommoTe ucnapasama Boje. OnpeljuBame 3aBUCHOCTH Tauke Kibydama Boje oj mputucka (I[Tormasma 17, 19 u

20).

Penocnen m3pane nabopaTopujcKuX BeXOM je LUKINYAH W OArOBapa peJHoM Opojy TuMa. To MpakTUYHO 3HA4YM Ja Y NPBOM
TEPMHUHY, IPBU TUM paJyl MpBY BexOy, APYTH TUM JApyry BexOy, a Tpehu TuM Tpehy BexOy. Y HapenHOM TEpMHHY NMPBH THM
mperasu Ha Apyry BexOy, apyru TuM Ha Tpehy BexOy, a Tpehu TuM Ha mpBY BeXXOy M Tako JOK ce IHKIIyC HAKOH TPHU TEPMUHA HE
3aBpmy. [Ipeasul)eH je u JOJaTHU TEPMHH Y KOM ce MOKe HaJJOKHAJUTH HajBHUILe jeHa MPOMMyIITeHa BexkOa. HanokHane Bexxon
U3 MPBOT IMKIyca OpPTaHu3yjy ce y 7. HenesbHu ceMecTpa. HamokHazne BexOu M3 Apyror IUKIyca opranmiyjy ce y 11. Henmesmn

ceMectpa.

PACHOPEJ CTYJIEHATA 1O TUMOBHUMA

CAJIA 22: TIETAK 17% - 18% TUM CAJIA 22: IETAK 18% — 20% TUM
2017/0105 CreBanopuh Jlazap Tum 1A 2017/0442 TenaBuesuh bormnan Tum 1A
2017/0116 huruh [Ipeapar Tum 1A 2017/0458 Tep3uh Manen Tum 1A
2017/0120 Crankosuh [laBun Tum 1A 2017/0468 Crojues Haraa Tum 1A
2017/0163 CrouspkoBuh Jlparuna Tum 1b 2017/0460 Ierposuh bornan Tum 1b
2017/0094 Huxona Bansopuo Tum 1B 2017/0525 1llommwuh Jana Tum 1B
2017/0129 Xajnaperuh bap6apa Tum 2A 2017/0481 Tonoposuh Hukoia Tum 2A
2017/0146 Crokuh Mapuna Tum 2A 2017/0489 Cry6nunyeBnh Ouimn Tum 2A
2017/0190 Cranuh Anekcanapa Tum 2b 2017/0532 Tonoposuh ["aBpuiio Tum 2b
2017/0192 Yenwuh Jenena Tum 2b 2017/0535 1lynuh Jlyka Tum 2b
2017/0196 Ctojkoruh Iletap Tum 2b 2017/0282 Hukosna AntonujeBuh Tum 2b
2017/0147 Crojanosuh Aunbhenuja Tum 3A 2017/0495 Tomuh Jlaruno Tum 3A
2017/0149 CrokoBuh Ypou Tum 3A 2017/0509 Tomamesuh [parana Tum 3A
2017/0150 Tanko Annpej Tum 3A 2017/0513 ®ununosuh Hukoia Tum 3A
2017/0201 CrankxoBuh CteBan Tum 3b

2017/0203 Crojanosuh Jlazap Tum 3b




YIOYTCTBO 3A IPUITPEMY MU3BEIITAJA

W3Bemraju 3a mabopaTopujcKy BexOy Tpeba aa Oymy HamucaHW y MOCeOHOj CBECIIM HAaMEHEHO] MCKJbYYHMBO 3a M3BEITaje Ha
npeamery JlabopaTtopujcke BexOe u3 @usnke. CBecka Tpeba na Oyne A4 dhopmara, mokeJpHO Ha ,,kBagpatuhie®. [IpBa cTpanuna y
cBec Tpeba /1a caaip Ky MOJaTKe O CTYJICHTY:

1. ime, mpe3ume u Opoj MHICKCA

2. TepmuH 3a u3pany 1ab0paTOpHjCKUX BEXKOH M O3HAKY THMa

3. Tabeny y cnenchoj popmu:

Bex0a JlaTyM u3pase | natym ogOpaHe | Opoj moeHa | MOTIIHC

1 | Mepeme rycTHHE TeUHHX U YBPCTHX CYINICTAHIIH

2 | Mepeme mMoayna enacTuaHOCTH ulle (JyHroB Moayo)
U Mepeme MOoIyja Topauje (cMumama) xuie. Mepeme
MOMEHTa WHepIHje Tesa ToMohy TOP3MOHOT KJIATHA.

3 | Mepeme yop3ama 3eMJbIHE TeKe ITOMONY KIaTHA

4 | Mepeme oHOCa CIEIU(PUIHUX TOTIIOTa Cp/Cy 32 Ba3Myx
MeronoM Knemen-/lesopmea.
Mepeme Op3une 3ByKa nomohy KyHToBe 1ieBu.

5 | Mepeme crienupuuHe TOIUIOTE YBPCTHX TENA.

6 | Mepeme TomIoTE HUcllapaBama BOAE.
OnpehuBambe 3aBUCHOCTH Tadke KJby4ama BOJE OJ
TPUTHCKA.

HakoH Tora ciieie U3BENITajU 3a CBAKy MOjeIUHAYHY BEXKOY, MpeMa PeIoCiieay 0 KOM je CTYACHT pajuo BexxkOe. CBakM HM3BEIITa]
MOYHEbE Ha MPA3HO] ICCHO] CTPAHMIIM Y CBECIIH U CACTOjH ce U3 cienehux nenuHa:

1)
)
3)

(4)
(5)

(6)

3aryaBJjbe: Ha BPXy CTpaHule y hopmu Tabese IOHOBUTH Tabelly ca IIpBe CTPaHuIIe, ca IMoJjannuMa Koju ce 0IHOCE caMo Ha
naty BexoOy, 6e3 pyopuka ,,0p0j moeHa u ,,loTmuc™

Teopujcku yBOA: KpaTak OIKMC TEOPHjCKHX OCHOBA Ha KOjuMa ce 0a3upajy eKCIepUMEHTH y3 HaBolheme pelieBaHTHHX
(bopMyIia HEOTXOTHHX 32 POPATYH

Ormyc ekceprMeHTa: KpaTak OIic IOCTYIKa Mepeha i MEpHEe anapaType

MepHu pe3ynraty: Taberne y kojuMa hie OUTH NpUKa3aHH pe3yNTaTH Mepemha

OOpana MepHUX pe3yiTaTa: M3pauyHaBambe pesyiTaTta U OoAroBapajyhnx MepHHX HECHT'YPHOCTH. 3a BexOe 3a Koje y
[IpakTUKyMy He HOCTOje M3BEACHH M3PasH 3a MEpHE HECHT'YPHOCTH, y OKBHPY OBOT Jiejla HOTPEOHO je AeTaJbHO M3BECTH
motpebHe m3pase. 3a BexOe 3a Koje MoCcToje U3pas3u, MOTPEOHO je bap jedar O BHUX IETaJFHO U3BECTH.

KonauaH pesynraT MepHe BeIMYMHE ca HM3paXEHOM MepHOM HecurypHoumhy u oarorapajyhoM cCTaTHCTHYKOM
curypromhy. Konauan pesynrar TpebGa aa Oyje aJekBaTHO 3a0KpyxeH (mpema ymyrctBuma jgatum y Iormasiby 5) u
npuKa3aH y okBupy nedunucanux Tabena.

YECTE I'PEIIKE KOJE TPEFA U3BERHA

Tokom oOpasie MEpHUX pe3ynTara, MOTPEeOHO je BOANTH padyHa o cienehem:

@)
)
®)
(4)

®)

(6)

Pesynrate m MepHe HECHTYpPHOCTH HE TpeOa 3a0KpYXKHMBAaTH TOKOM IpopauyHa, Beh HCKIbYYMBO NPHIIMKOM NHCamba
KOHAYHOT pe3yJsTara. TOKOM NpopadyHa je MoTpeOHO 3aApKaTh HajMamke YeTHpu curypHe mudpe.

JenuHune MepeHNx M M3padyHaTHX BEMYMHA HEOINXOJHO je MHCAaTH YBEeK, OMiIo Ja ce paam o MehyKkoparMa, MepHuM
HECUTYPHOCTUMA WJIM KOHAYHOM PEe3yJITaTy.

Y KOHayHOM pe3yNTaTy HUKako He Tpeba na ¢urypuine penarnBHa, Beh MCKIbYYHMBO alcoJyTHa IMPOIIMPEHa MepHa
HECHT'YPHOCT, IipeMa Ie(UHUCAHO] CTATUCTUYIKO] CUTYPHOCTH.

[IpunukoM mpTama oONTHMajHe TpaBe, 00aBe3HO HA3HAUYWTH HAjMame JIBE CHUTYpHE Tauke (mobujeHe momohy
Koe(HuIIMjeHTa MpaBla MpaBe) Ha OCHOBY KOjHX je MpaBa HalpTaHa. AJTEpHATHBHO, Moryhe je 03HauMTH yrao Harmba
NpaBe U HAIMCATH HEroBY BPEIHOCT.

CBu rpaduim Mopajy OWTH HapTaHW Ha MUJIMMETapCKOM Mamupy, 3a Koju je Moryhe KOPHCTUTH OJIOK MIJTUMETapCKOT
Hanupa Wix jeJjaH Manup NPUIOKeH Y CBECIM Ha aJieKBaTHOM MecTy. CBaku rpaduK je HEOIXO0HO MOTIIHCATH XEMH)CKOM
oJoBKOM. ['paduitt koju cy HanpTanu y cBecuu, Hehe Outn onemeHu.

BoanTn pauyHa o TOMe ja mpecek OpAMHATE W alcluce He MOpa YBEK HCTOBPEMEHO OWTH M KOOPAWHATHH IOYETaK
JlexapToBor KoopiMHaTHOT cucteMa! Y ToM ciy4ajy, 6e3 003upa IITOo IpaBa Mposa3u Kpo3 KOOPAWHATHH IIOYETAK, OHA HE
Mopa 00aBe3HO NPOJIA3UTH U KPO3 TauKy Je(PHUHUCAHY IIPECEKOM Oca.

TadeJe 32 NPUKYN/bakhbe MEPHUX Pe3VyJTaTa (Y 0BOM 00/IHMKY NPUKA3ATH pe3yJITaTe y H3BeIITajy) M NPUKa3HBalkhe KOHAYHUX

BPEJIHOCTH HAKOH M3paYyVHaBakha (y c.nyqajy aa je HOTpeﬁHO, Ha onronapajyha MecTa YMETHYTH u3nol')eﬂ,a HJIN J10daTHE

KOpake y NMpPOpavyHy) Hajia3e ce y HacTaBKy Mmartepujaja. [lokeJbHO je Ja CTyACHTH Ha Ja0OpaTopHjcKy BekOy TOHECYy
oJIITaMIIaHK pUMepak pedepara, Kako O OUJIM CUTYPHH J1a CY MPHUKYITHIINA CBE HEOMTXOAHE MEPHE Pe3yJITare.



IT'PAOUYKA OBPAJIA PE3YJITATA MEPEIbA

Hpaeuﬂa 3a ypmarobe ZPGd)MKa HA MUaumMemapCcKom nanupy

3a mprame rpaduKa KOPUCTE ce pa3nuIuTy nanupu. ['oBopuhemo camo o MrmmHMeTapcKuM nanupuma popmara A4, Koju
ce yoOudajeHo KOpUCTe y 00paan pe3ynraTa Mepema TOKOM JlabopaTopHjckux BexxOu. JlnMensuje rpaduka Ha OBUM TanipuMa
Mory 6uTn MakcuMairHo 110 250 mm x 170 mm.

KoopnuHaTHe oce 61 Tpebano npTaTH Mo MBHLIAMA MIIMMeTapckor namnupa. [1o npasuity, Ha ancuucy (yriaBHOM X-
0Cy) ce HAHOCH He3aBHCHO IPOMEH/bUBA, 2 HA OPAMHATY (YIIIaBHOM Y-0Cy) 3aBHCHO IPOMEH/bMBA BEJIMYHHA.

Pa3zmepa oca ce Oupa Tako ja Oyne MCHyHhEH IITO Behn mMpocTop pacroioXuBor mnanupa (Ipu 4emy je moTpeGHO
MIPaBUITHO OAa0paTH KOjy BEIHMUNHY Tpeba HAHETH Ha YKy, a KOjy Ha Kpally OCy ¥ pOoTHpAaTH IMamup Ha OAroBapajyhn HaYuH).

[Tpu mocTaBmm oca je gecTo 60Jbe da MpeceIyt KOOPAWHATHHUX 0ca He Oyay y KOOPAWHATHOM MOYETKy. MelyTuMm, Basba
00paTUTH MaXky Ja TO MOHEKaJ MOXKe MOBecTH a0 rpybe rpemke! Ha mpumep, ako je ca rpaduka nmnHeapHE 3aBHCHOCTH
HOTPEOHO OAPEIUTH MPeceK ¢a OPAUHATOM, allClica MOPa J1a MOYMIbe 01 HyJIe.

Jla Ou HaHOILIEHE M OYNTAaBAE BPEJHOCTH ca rpaduka OMIIO jeTHOCTaBHO, jeIMHMIIA BEIMYMHE KOja ce IIpHuKazyje (1
el ymMHOKak ca 10 rae je n meo 6poj) moxe na Oyne mpukasana ca 1, 2, 2.5, 5, 10, 20, 25, 50, 100 ura. MuriMerapa Ha
MuiuMeTapckom nanupy. Cee ocmane pasmepe nucy oonywmene! Ha npumep, jeauHuna Gu3n4Ke BEJIMYMHE HE CME OMTH
MpHKa3aHa Ha MUJTHMETApCKOM mamupy ca 3 mm win 3 cm (Hajuenrha rpemika), 6 mm, 7 mm, 12 mm, 15 cm u cx.

Ha oce ce HaHoce camMo0 eKBHIMCTAaHTHE O3HaKe OpOjHMX BpenHOCTH (GU3MYKMX BenuunmHa. Ha ocama ce He
obenexaBajy OpojHE BPEAHOCTH KOje OATOBapajy eKCIEPUMEHTATHIM TauKaMa, M Ha Malupy ce He MOoBjIa4ye OWI0 KaKBe JIMHH]C
0J1 0ca IO HAaHeTUX Tayaka.

ExcniepuMeHTaIHE TauKe ce 03Ha4aBajy Kpyxuhuma, kBagpatuhuma U cll. AKO je Ha HCTH Malup HAHETO BHIIE HU30Ba
HojiaTaka, CBaKi HU3 ce 03HayaBa moceOHUM o3Hakama. OBe Tauke Ha rpaduLiMa, y ONIITEM CIydajy, MOpajy OMTH YHETe ca
oarosapajyhuM arncoyTHUM MEPHUM HECUTYPHOCTHMA MPUKAa3aHUX BEJIMYMHA. AIICOIyTHE MEPHE HECHI'YPHOCTH CE HE YHOCE
€aMo aKo Cy Mambe 0J1 BpeAIHOCTH HajMamer oaropapajyher nogeoxa rpajpuka.

YKOIuKo je KoepHIHjeHT MpaBlia MpaBe 1 oaroBapajyhu cinodomHu wiad onpe)eH cTaTHCTHYKOM 00pagoM MEpHHUX
pesynrara, y3 NOIITOBakE METOJa HajMamUX KBajapaTra, ONTHMallHA IpaBa CE NPOBJIaYM HA OCHOBY TaKO H3padyyHATHX
napamerapa. Y TOM ciy4ajy je Ha TpaduKy NOTpeOHO O3HAUYMTH HajMame JBE CHTYpHe Tauke noOujeHe ciyxehu ce
M3pavyHaTHM KOS(HIM]jEeHTOM MpaBla ¥ CI000JHUM WIAHOM, WIIH, aITEPHATUBHO, je[HY CUTYPHY TayKy M TaHTCHC YIJa KOju
ONTUMAJIHA MPaBa 3aKiarna ca arnciucoM. [10xkeJbHO je 1a CUrypHe Tauke Oyay oa0paHe Tako Ja ’HXO0BE MPOjEKIIHje Ha allCIUCy
Oyly m3BaH oricera He3aBUCHE IPOMEHJbMBE KOpuIIheHe Yy eKCIIEpUMEHTY: jelHa Mawba O] MUHHMaiHe, a japyra Beha on
MaKCUMaJIHE BPEAHOCTU HE3ABUCHC ITPOMCHIbUBE.

Axo je OpojHa BpeqHOCT (hU3MYKe BETMYMHE KOja ce HaHOCH Ha rpaduk, Mmama ox 0.01, mm Beha ox 100, moTpedHO jy
j€ U3pa3uTH Y eKCIOHEHINjaJTHOM O0JIHKY.

Hda Ou rpaduykd mpukas pesyjirara Mepema Ha MWIMMETApCKOM Ianupy OHO KOMIUICTaH, jacaH M jeHO3HAYaH
HEONXOJHO je 1ojath u cienehe egeMeHTe:

e HacJoB rpaduka (Ha BpXy Nanupa n3HaJ MIIMMETapCKe MPeXe y IPaBIly MapalieIHOM ca allClUCOM),

e Ha3uBe MepeHHX (PU3NYKUX BeJIMYMHA Y3 KOOPIHHATHE Oce (IapajeHo ca OAroBapajylioM 0coM Ha CpeIMHU U U3BaH
MUIIUMETAPCKEe MpEKe) ¢a MPHAPYKEHUM jefuHUIaMa Mepe (OMaxX HAKOH Ha3uBa (DU3UUYKE BEIMYMHE YHYTAp
YTIacTHX WK OOWYHUX 3arpaja),

e saTyMm u3paje (Ha JHY [Anupa ca JieBe CTPaHe U3BaH MUJIMMETAPCKE MPEKeE) 1

e JIMYHE MOJATKe CTyAeHTa (UMe, mpe3uMe M Opoj MHIEKca CTyAEHTa Ha JHYy Manupa ca JeCHE CTpaHe HW3BaH
MUJTUMETAPCKE MPEKE)



BEXBA BP. 1: ITornasise 9

A MEPEILE I'YCTHHE TEYHOCTH MIOMORY MUKHOMETPA

Maca npa3HOr NHKHOMETpA: my = []
Maca nuKHOMeTpa ca BOAOM: mz = [d]
Maca nukHOMeTpa ca TeuyHonihy: ms = [0]
I'ycTHHA MCIUTHBAHE TEYHOCTH: p = Hamucatu Gopmyiy = [kg/m?]

Mepna necurypaoct (MH):

MH wmace: Up = [ka]

MH rycruwe: U, = HamrcaT GopMyiIy = [kg/m?]

Konauyaun pesyarar :
(ca craructuukoM curyprorrhy 95%)

b MEPEKE I'YCTUHE UBPCTE CYIICTAHIIE ¥ 3PHACTOM OBJIMKY:

Maca cyncTaHIe y 3pHaCTOM OOJHUKY: m = [ad]
Maca nukHOMETpa ca BOJIOM U - o]
3pPHACTOM CYIICTAHIIOM TIOpEN Iera: ! g
Maca nukHOMETpa ca BOJIOM M, = o]
U 3pHACTOM CYTICTAHIIOM y FheMY: 2 g
I'ycTuHa uBpCTE CyncraHue: p = Hancatu Gopmyiy = [kg/m?]
Mepna securypHocT (MH):
MH mace: Un = [kal
MH rycruse: U, = HaricaTH GopMyiy = [kg/m?]
Konauau pesyarar :
(ca craructrukom curyprorrhy 95%)
Il MEPEKE I'YCTUHE UBPCTOI' TEJA XUJIPOCTATUYKOM BAI'OM:
Maca Terna: m = [a]
[puBnaHa Maca Tena: my = [a]
T'ycTuHa uBpCTOr TEJIA: p = Hanucat HopMyiTy = [kg/mq]
Mepna necuryproct (MH):
MH wmace: Um = [ka]
MH ryctune: U, = HanucaTd Gopmyity = [kg/m?]

Konauvaun pesyarTar :
(ca cratuctnukom curyprorrhy 95%)

* IpoBepuTH J1a 1M je GopMyIia MCHpaBHA



J MEPEILE 'YCTUHE TEYUHOCTHU XUJPOMETPOM:

P. 6p. mepema | hpi [cm] hoz [cm]

hy [em]

hz [cm]

p = HanucaTu gopmyiny [kg/m?]

1.

aR|w N

chrnHa HCIIMTHBaHE TEYHOCTH:

Mepua Hecurypuoct (MH):

MH wMmepewa BUCHHE:
MepHa HecUrypHOCT THma A:
Mepna HecurypHocT tumna b:

KombunoBana MH:

p = HanucaTH GOpMyIy = I:l [kg/m?]

Un = [m]
Uy4 = HarmucaTt GopMyiry = [kg/m?]
U5 = HamucaTd GpopMyITy = [kg/m?]
U, = HamucaTu GopMyITy = [kg/m?]

Konauvamn pesyarar :
(ca cratuctuukom curyprotrhy 95%)




BEJXBA BP. 2: ITornasspa 11, 12 u 13

A MEPEKE MOJAYJIA EJIACTUYMHOCTH KHUIIE:

JyxuHa xurie: L= [m]
T R e I e T o T o I
Cpenma BpeHOCT MPEYHUKA KHUIIC ds = HaBecTH u3pas = | | [mm]
Pen. 6poj Maca Tera ucrezame Al [mm]
Mepema N [ka] npu nosehamwy cuie IIPU CMambEby CHIIe Cpe/iba BPeJHOCT
1
2
3
4
5
6
KoedunujeHT npasiia onTuMaiHe npase: a = HaIlUcaTH u3pas = [m/kg]
Mojayo eJacTUHYHOCTH JKHIIe: Ey = nanncartu n3pas = [N/m?]
MepHa HECUTYPHOCT:
MepHa HECHTYPHOCT JIyXKHHE JKHUIIE: Uj = HalKCaTH U3pa3 = [m]
MepHa HECUTYPHOCT NIpeYHUKa sxune (Tui b): Uds = HaIIMCATH U3pa3 = [m]
MepHa HeCUTypHOCT NpPEYHHKaA XuLe (Tl A): Uda= HaIKCaTH U3pa3 = [m]
Komb6unoBana MH mnpeunnka xwre: Ug = HamMcaTH u3pas = [m]
MH koeduijeHTa ONTUMAITHE TpaBe: U, = HAITUCATH U3pa3 = [m/kg]
MepHa HECHUTypHOCT MOJTyJIa €JIACTUYHOCTH ! Ugy = Halucarty u3pas = [N/m?]

Konavaun pesyarar :
(ca craructuukom curypuoihy 95%)

Hanomena: Y3 oBaj u3Beiuraj tpeba MpuiokuTH U rpaduk AI(M) Ha mMutuMerapckoM manupy. OntuManHa mnpasa Tpeba Ja mpoiasd Kpo3
KOOpAWHATHU moverak. Ha rpaduky obenexxutn MepHe HEeCHUT'YpPHOCTH.

b MEPEKE MOJIYJIA TOP3UJE KUIIE

JyxunHa xune: | | [cm]
[peunuk xwuie [mmj: di = |:| d = |:| ds = I:l ds = |:| ds = |:|
Cpenba BpeHOCT MPEYHUKA KHLIE : ds = HaBecTH M3pa3z = ‘ | [mm]
Cpenma BpeIHOCT MOTYIIPEYHHUKA KHUIIC : rs=ds/2= [mm]

[Ipeunuk uunuHapa [cm]: D= |:| D, = |:| D; = I:l D4 = |:| Ds = |:|

Cpenba BpEIHOCT MPEYHUKA IUTHHIPA : Ds = HaBeCTH U3pa3 = | | [cm]




penHu 6poj Mepema N m [g] M =mgD [Nm] o [°] o [rad]
1
2
3
4
5
6
7
Top3uoHa KOHCTaHTA: C = HaBeCTH H3pa3 = [Nm/rad]
Mopayo Top3uje Kuie: Es = HaBecTH uspas = [N/(rad-m?)]
MepHna vecurypHocT (MH):
MepHa HECHTYPHOCT Ty )KUHE JKHIIE: U = HABECTH U3pa3 = [m]
MH mnomynpegnuka xxure (Tt A): UrA = HaBECTH U3pa3 = [m]
MH nonynpeunuka sxxutie (Tut B):  Ug = HaBeCTH u3pas = [m]
Komb6unoana MH monymnpedHrKa )KHIe: Ur = HABECTH HU3pa3 = [m]

MepHa HCCUTYPHOCT TOP3NUOHC KOHCTAHTC!:

MepHa HECUTYPHOCT MOyJIa TOp3Hje:

Uc = HaBECTH U3pas’= I:’ [Nm/rad]

[N/(rad-m?)]

UEs = HAaBECTHU U3pa3 =

Konavan pesyarar :
(ca craructuukom curypuoihy 95%)

Hanomena: V3 oBaj usBemiraj tpeba npuiokuTH rpaguk ¢(M) Ha MumuMmerapckoMm mnamupy. OnTuManHa mnpasa TpebGa Ja mpoiiasd Kpo3
KOOpJMHATHH nodeTak. Ha rpaduky o6eexxuTi MepHe HECUTYPHOCTH.

Il MEPEIKLE MOMEHTA UHEPIIUJE TEJIA IOMOKRY TOP3UOHOT KJIATHA

VKyIHO BpeMe 3a N oCHualmja: Tu= [s]
bpoj ocumnaruja: n=
[epuon ocimioBama: T=Ty/n= [s]

MoMeHT uHepuuje Tesa:

| = nanmcary u3pas = I:l [kg-m?]

MepHa HECUTYPHOCT pe3yJTara:

MepHa HECUTYPHOCT Mepuoja: U = HABECTH U3pa3 = [s]

MepHa HECUTYpHOCT MOMEHTA MHEpLHje :  Uj = HABECTH M3pa3 =

Konauvaun pesyarTar :
(ca cratuctuakoM curypHomrhy 95%)

T IIposeputn m3pase: koeduuujenT IpaBua je 1/C, a He C, TaKO Ja U3pa3 M3BEIEH y NPAKTUKYMY Tpeba HCKOPHCTHTH 33 M3PauyHABAE MEpPHE
HECUTYPHOCTH 33 C NMPHMEHOM IIOCTYIKA: MEpPHA HECHI'YPHOCT HHIMPEKTHO MEpeHe BenuduHe. Takohe, y H3BEICHOM H3pa3y 3a MEpHY
HECUTYPHOCT KOoe(HLHjeHTa PaBLa, IOCTOj! IPELIKa: UCIPABUTH TaKO J1a u3pa3 Oyae TMMEH3HOHAIHO UCIIPABaH.



BEJXBA BP. 3: ITornasise 10

MEPEE YEP3AHA 3EMJBUHE TEXKE:

Pen. 6poj 2 2
= S
wepersa [ [mm] | L [mm] | Is[mm] | I&[mm] ty [s] n T=t,/n [s] T2 [s]
1.
2.
3.
4,
5.
KoedunujeHT npasiia onTuMaiHe mpase: a = HaIUCATH U3pa3 = [s?/m]
Yop3ame 3eMJbHHE TEXKe: g = HamMcaTH U3pa3 = [m/s?]

MepHa HeCUTYpHOCT KOe(HIMjeHTa ONTHMAIIHE MPaBe:

U, = HalMCATH U3pas = [s?/m]
g- ng
PenaTuBHO 0j/iCTyName Mepemmal: & =——100%=
g Bg
MepHa HECHTIYpHOCT YOp3ama 3eMJ/bHHE TEKE:
Ug = HaNMCATH U3pas = [m/s?]

Konavaun pesyarar :
(ca craructuukom curypuoihy 95%)

Hamomena: V3 0Baj W3BEINTAj HEOMXOIHO j€ MPUIOKUTH M rpaduk 3asucHocTd 12(ls) Ha MuTIMeTapckoM mamupy. ONTHMaTHA TIpaBa Tpebda Jaa
MpoJIa3y Kpo3 KOOpAUHATHY noveTak. Ha rpaduky oOenesxuti MepHe HECUTyPHOCTH.

! I'pasurarmono yopsame 3a beorpan, Tabnudna BpeasocT: geg = 9,8060226 m/s?



BEXBA BP. 4: ITornasipa 14, 15 1 16

A OJPEBUBAIE OJJTHOCA CHELIM®UYHUX TOIJIOTA Cp/Cy 3A BA3LYX:

Paznuka HuBoa y kpanuma Pa3znuka HuBoa y kpanuma OnHoc crenu(pUIHUX TOIIOTa
Pen. 6poj MaHOMETpa Ipe OTBaApamba MaHOMETpa IOCJIE 3aTBapama hy
Mepema BEHTHUJIA BEHTHIIA K= h—h
hi [cm] h [cm] 1™
1.
2.
3.
4.
5.

OnHoc cp/Cyv 32 Ba3ayx: K = HAIUCATH M3pa3 =

MepHa HECUTYPHOCT pe3yJiTara:

W3Bectn m3pa3 3a MepHY HECHT'YPHOCT OJHOCA CIEIM(UYHUX TOIUIOTA W HM3padyHATH MOjeANHATHE
JONPHUHOCE YKYITHOj MEpHOj HecurypHocTH. HaBecTr cBe penieBaHTHE BeNn4nHe KOpUITheHe IPHIINKOM

U3pavdyHaBamba MEPHE HECUTYPHOCTH.

Konauvan pesyarar :
(ca craructuukom curypaoihy 95%)

b OJPEBUBAILE BP3UHE 3BYKA MOMOKRY KYHTOBE LIEBU:

DpexBeHIMja TOH reHeparopa Vg = [Hz]
Bpoj Kynrosux ¢urypa : n=
JyxuHa Ba3aylHor cryba Iy = [m]
JyXrHa allyMUHH] yMCKE [ITHUITKE I = [m]
['ycTHHA amyMHHU]YMCKE IIUTIKE pPal = [kg/m?]
CoOHa TemmepaTypa t = [°C]
ATmocdepcku nputHcak Pa = [Pa]
Bp3uHa 3Byka y Bazayxy [m/s]: Cv1 = HaIMCATH H3pa3 = [m/s]
(T'ycruna Basayxa p = 1.25 kg/m?®, x yzetu u3
= = m/s
HPBOT Jie71a BexOe) Crp =y"Pa/ p [m/s]
PenaTtiBHO ojicTymame Meperma Op3uHe 3BYKa Y Ba3IyXYy:
bp3una 3ByKka y QyHKUHjH O TeMIleparype c(t) =331.4+0.6-{['C] = [m/s]
(cMmaTpaTu 3a peepeHTHY BPEIHOCT IIPUIHKOM
onpehuBama peraTHBHUX OACTYIAba): PeTaTHBHO OZICTYTIAmE 33 Cy1 = [%]
PenaTBHO OJCTYyMAbE 32 Cy2 = [%]
Konauvaun pesyartarT 3aCy: (MepeHa BPeIHOCT & ariCOMyTHO OJICTYIIAE)
(mpuka3zaTu pe3ynraT ca Behom TaunHomhy)
OnpehuBame JyHropor MojyJia 3a aJilyMuUHUjyM:
bp3uHa 3ByKa y ayMHHHU]yMY: Cal = HAITUCATH U3pa3 = [m/s]
JyHrOB MO/IyO €71aCTUYHOCTH alyMHHHjyMa:  Eva = HamucaTtu uzpas = [N/m?]
PenarusHO oxcTyname’: &R = HAIWMCATH WU3pa3 = [%]

Konavyaun pesyarar :
(MepeHa BpeTHOCT & arcoyTHO OJICTYIIAE)

$ 3a anymunmjym Evarr = 6.9 -1010 N/m?




BEXBA BP. 5: ITornasiea 17 u 18

Maca Boze y KaJIOpuUMeETpy:
Maca uBpcTe CyncTaHIe:
Temnepatypa 3arpejaHux Kyriuia:

ITouyeTHa TemnepaTypa BoJie y KAJIOPUMETPY:

Kpajma Temnepatypa BoJie y KaTOPUMETPY:

Kosmmunna Tomiore kojy npumMu
KaJopuMeTap:
(3a Bomy ¢y = 4186 J/(kg°C))

Cneumlmqﬂa TOILIOTA TeJ1a:

PenatuBHO oacTyname:
(3a omoBo ¢; = 130 J/(kg°C) )

AQ = HamucaTu u3pas =

C = HalucaTu u3pas =

ER = HaAIIMCATH HU3pas =

[a]

[d]

[°C]
[°C]
[°C]

[J]

[V/(kg°C)]

[%]

W3BecTr M3pas 3a CTaHAAPAHY MEPHY HECHTYPHOCT CIEMU(UYHE TOIUIOTE YBPCTOT Teia (Uc) M YIIOPEAUTH T00HjeHy BPEIHOCT ca
aTCOTYTHUM OJICTYTAEM OJpel)eHUM Ha OCHOBY TabJHMUHE BPeAHOCTH crienuduune ToruioTe oioa. Crangapaaa MH mace Boze
U Mace 4BpCTE CYNCTaHIIE Cy jeAHaKe U H3Hoce Um = 5/3Y2 mg = 2.86:10%kg, a crangapaaa MH cBake oJ MEpEeHHX TEMIEPATypa je

U= 0.05/3"2 °C = 28.9-10°3 °C. [IpeTnocTaBuTH Ja Cy CBE MEPEHE BETHUMHE HEKOPETHCAHE.

Konauan pesyJartar :
(ca cratuctuukom curyprorrhy 95%)




BEJKBA BP. 6: ITornasmsa 17,19 u 20

A OJIPEBUBAILE 3ABUCHOCTH TAYKE KJbYYAILA BOJIE OJI TIPUTHCKA

Pasnika HUBOA Temmepatypa [Mputucak TeMmepaTypa Oncryname
xuse h [m] Boje t [°C] P = pa- pgh [bar] KIbydama ty [°C] TeMIepaType
(TabanyHa Bpen) t- 1t [°C]

V3 nonymeHy Tabeny moTpeGHO je MPUIIoKUTU | aujarpam 3aBucHoctu P(t). Hamomena: ako ce aujarpam mpra Ha
padyHapy KOPUCTUTH €KCIIOHSHLMjaTHO (UTOBAbE.

b OJPEBUBAIGE TOILIOTE UCITAPABATSA BOJIE

Maca KoHeH3aTopa: mg = [d]
Maca npa3Hor KaJlopuMeTpa: mp = (9]
Maca nyHor KajJopumeTpa: Mpy = (9]
Maca Bojie y KaJJOpuMETpY: m =My — My = [d]
Maca Mernanuiie: Mm = [d]
3anpeMuHa MOTOTUBEHOT JIejIa TEPMOMETpa V= [md]
Temmeparypa 1: ti= [°C]
Temmeparypa 2: t2= [°C]
Maca KOH/IeH30BaHe TEYHOCTH: u= []

TONJIOTHN KAaNalMTeT KAJOpUMeTpa:

M = Hanucartu u3pas = [J/°C]
TomioTa HcapaBama Boje:
( = HaIKCATH U3pa3 = [J/ka]
PenatuBHO ofcTyname: éR = HAIIHCATH U3Da3 = [%]

(3a Bomy Q¢ = 2257 kJ/kg)

W3Bectn n3pa3 3a cTaHAApAHY MEPHY HECHUTYPHOCT TOIUIOTE HCIIapaBama Boje (() W yHOpeauTH AoOHjeHy BPEIHOCT ca
arcoJyTHUM OJICTYIameM oJipel)eHuM Ha OCHOBY TabJIMuHE BPEAHOCTH TOILIOTE McliapaBama Boje. CtanaapaHa MH cBux
MepEeHHX Maca Cy jefHake U m3Hoce Um = 5/3Y2 mg = 2.86°10% kg, a crarmapara MH cBake o1 MepeHHX TeMIepartypa je U
=0.05/3Y2°C =28.9:10" °C. TIpeTHOCTaBUTH 1A Cy CBE MEpEHE BEIMUINHE HEKOPETHCAHE.

Konavaun pesyarar :




