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OEPXABHWMIN YHIBEPCUTET

®dakyabTeT KOMI'TOTEPHO-IHTETPOBAHUX TEXHOJIOT1M, MEXaTPOHIKU 1 POOOTOTEXHIKU
Kadenpa merpororii Ta iHpopMaiiifHO-BUMIPIOBaJIbHOT TEXHIKH

BCTYII 10 ®AXY 3 METPOJIOI'I]

Jlekmisa 2

Tema: OCHOBHI METPOJIOTIYHI IOHATTH Ta TEPMIHU



Jlekmis 2
Tema: OCHOBHI MeTPOJIOTTYHI HOHATTSH TAa TEPMIHH

IIOHATTHA Ta TEPMIHHU.
DiznyHa BeJJUYuHA. OquHMIA (PI3UYHOI BEeJIMYNHHU.

Po3Mip BeJTUYUHM. JHAYCHHS BeJIUYUHH.

W

BumiproBaHHsa. Buay BUMiprOBaHb.
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1. IloHATTH Ta TePMiHMU.

Tepminu 8iOpi3HAIOMBCA 810 CI8 36UYAUHOI MOBU MUM WO BOHU MAIOMb 0OMeHCeHe HAYUHE
3HaueHHs. Toune 3HaueHHs KOHKPEMHO20 AU NPUPOOU NOMPeDYE MOUHO20 BUIHAYEHHHS
uo2o nHazeu. Hayka 3akpinise 6 mepminax 00CACHEHHs HAYYHO20 Npo2pecy i Npocy8ae enepeo
1O MIPI YMOYHEHHS 1X 3HAUEHHA.

Tepminu - cioBa ab0 CIOBOCIIOJNYYECHHS,
[0 € TOYHUM II03HAYECHHSIM MPEJIMETIB,
SIBUII, BJJACTUBOCTEM, BIJIHOCHH, IPOILECIB
Ta 1H. B SKMKA-HEOyOb CIellaabHIM 001aCT1
BUPOOHMIITBA, TEXHIKH, HAYKW, MUCTEIITBA,
CYCH1JIBHOT'O YKUTTS.
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MeTposoris e ogHa 3 00JacTeld HayKH 1, OTXKe, 11 Hel 1€ 00MEKEHHS MaJjio O MaTH, TaKy K
CHUJTY, K 1 JJIs1 IHIIMX 00siacTel HayKH. IIpoTe 1moa0 MeTpoIorii cripaBa iMae 3Ha4HO
CKJIQJHIIIIC.

Poip MeTpoJiorii 3a 0CTaHH1 ACCATUIITTS HAA3BUYAWHO 3pOCiia, METPOJIOTIS MPOHUKIIA 1
3aBOIOBaJIa (a00 3aBOMOBYE) COO1 MO3MIIIT B YCIX chepax KUTTA 1 JISIIbHOCTI JIO/ICTBA.

* TakuM 4YMHOM METPOJIOTrIYHA TEPMIHOJIOT1S Ma€e
TICHHUH 3B'I30K 3 TEPMIHOJIOT1€X0 KOXKHOI 3
«creuiagabHuXx oonactei». [Ipu oMy TO TYT, TO
TaM BUHHUKAE NIOCh CXOXKE HA SIBUIIIC
HECyMICHOCTI. Tol 4M 1HIININ TEPMIH,
NPUMHATHUN JJ1S1 OJHIET FalTy31 HayKu a0o
TE€XHIKH, BUSBIISIETbCS HEIPUUHATHUM JIJISI
HIIIOTO, TaK SIK 8 MPAOUUIIHII MePMIHO1021T
IHWIL 001aCMI UUM Jice C/I080M NO3ZHAYAIOMDb
306CIiM IHULEe ROHAMMAL
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2. Di3nyHa BeJuYuHa. OquHuus Gi3ZMYHOI BeJIUYHHMU.

di3uyHAa BeJUYHHA - 1I¢ BJIACTUBICTb, 3arajibHa B SKICHOMY BIJHOIICHHI 0araTbom
o0'ekTaMm, ajie B KUIbKICHOMY BIJIHOIIICHHI 1HIMBIyaJIbHE JJIs1 KOKHOTO 00'€KTAa.

Ak npasuno, mepmin «8eUYUHA» MU 3ACHIOCOBYEMO U000
eracmueocmell abdo ix Xxapaxmepucmuk, AKI MU 6MIEMO

OuiH6amu KinbKicHo moomo eumiprosamu. Icnyioms maki

1
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eracmueocmi i XapakmepucmuKku, AKI MU We He 6MIEMO
ouinweamu KiIbKICHO, ajle NnpazHemo 3Haumu cnocio ix

KIUIbKICHOT OuiHKU, Hanpukaad 3anax, cmak. [loku mu He

HAaBUWJIUCS 1X BHUMIPIOBaTH, MM YHMKA€EMO Ha3MBaTU iX

BCIIMYNHAMHU, 4 HA3NBA€EMO BJIACTUBOCTAMM.
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Y MMPOKOMY CEHCI CI0BO «8eauuuHay - NOHITTA OararoBuioBe. [lokaxemo e Ha
IPUKJIIAA1 TPHOX BEJIUYHH:

 Ilepmmii mpuKJax - 1€ I[1Ha, BapTICThb TOBApiB, IO BHUPAXKAETHCS B TIPOIIOBHUX
OJMHMISIX. PaHilme cucreMa TpoOLIOBUX OAUHUIL Oylia OOOB'SI3KOBOIO CKJIAJOBOIO
YAaCTHHOI KHMI 3 METpOJIorii. B Halll 4yac 1HOA1 BHUXOJSTh CTATTl Ta KHUIH, YaCTKOBO
IPUCBSIYEH1 METPOJIOT1i I'POIIOBUX OAUHUIIb.

e JIpyruM NPHUKJIAAOM € PI3HOBHUJ BEIMYMH SKI MOXXHA Ha3BaTU SK O10J0TIYHY
AKTUBHICTb JIKAPChKUX PEUYOBHH. biojIoriyHa akTUBHICTh PsAY BITaMiHIB, aHTHO10THKIB,
TOPMOHAJILHUX OpenapariB 1 T. II. Bupaxaerbcsi B MIKHApOAHUX OAUHUIISAX 010710TTYHOT
aKTUBHOCTI, 1[0 Mo3HadyarThcsa OykBamu I. E. Hampuknan, B penenrtax BKa3yHOTh
KUIBKICTh 0ararb0X aHTUO10THUKIB, BITAMIHIB B ITNX OJJUHUIIX.

 Tperid mpukaax - (QI3UYHI BEIWYUMHH TOOTO BJIACTUBOCTI 00'ekTiB. Came LUMH
BEJIMYNHAMU HAKWO1IbIIIE 3alMAETHCS CydacHa METPOJIOTIA.
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OJMHUIIA ®PI3UYHOI BEJIUYUHU

* Onuuuus (Gi3MYHOI BEJUYMHH — (PI3MYHA BEIWYHHA, SKa
10 BU3HAYCHHIO HAJJAHO 3HAYECHHS, 110 JOPIBHIOE OJWHMII].

* Onuuuusa (izM4HOI BEJHMYHMHM — TAKE 11 3HAYCHHS, SKC
PUHAMAIOTh 32 OCHOBHE JJISI MOPIBHSIHHS 3 HUM (PI3UYHHUX
BEJIMYHMH TOTO X POJY IPH X KIJIbKICHIN OIIHII].

Onuuuus (Pi3MYHOI BeJMYMHH — 1€ Taka (Pp13UYHA
BEJIMYMHA, SKIM 3a yroJgolK NPHUCBOEHO YMCIIOBE 3HAUYCHHS,
10 JOPIBHIOE OJIUHUIILL.

/)KI/ITOMMPCbKA
‘ NMONITEXHIKA

DEPXABHWM YHIBEPCUTET



Oaununi BUMIPpIOBAHHA (OAUMHHUIA (PI3UYHOL BeJIUINHH

BenunuunHa OauHuui CKopo4yeHe no3Ha4YeHHA OAUHUL
BUMipIOBaHHS YkpaiHcbka MixkHapogHa

doBxuHa MeTp M m
Maca Kinorpam Kr

Yac CeKyHpa c

Cuna enekTpn4yHoro

CTPyMy amMmnep A

TepMmoauHaMiyHa

TeMmnepartypa KenbBiH

Cwuvna cBiTna KaHgena
KinbKicTb pe4oBMUHMU
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3.Po3Mmip BeIMYMHM. 3HAYCHHSA BEeJITUYHHU.

* V TuX BUIAaJKax, KOJU HEOOXIJTHO MIAKPECIUTH, [0 MOBa HAE MPO KUIbKICHUM BMICT JAHHOIO
00'exTy (P13MYHOT BEJIUYMHH, CI1J] BXKUBATH CIIOBO «PO3MIp». [HOI 3anepeuyoTh NPOTH MIUPOKOTO
3aCTOCYBaHHS LBOTO CJIOBA, CTBEPIKYIOUH, IO «PO3MIP» BIAHOCUTHCA TUIBKU O JIOBXWUHHU. AJie
JUIS1 IOTO BY3bKOTO TIIYMAUE€HHSI HISIKMX I11JICTaB HEMAE.

e KuibKiCHA OLIIHKA KOHTPOJbHOI (P13MYHOI BEIMUMHH, BUPAKEHA Y BUIIISA/I1 JIESIKOTO YHCIA OJUMHUIIb
JaHO1 BEJHMYMHHU, HA3UBAIOTHCI «3HAYEHHSAM (I3UYHOI BeJIMYMHH». AOCTpPAKTHE YHCJIO, IO
BXOJIUTH B «3HAUCHHS BEINYNHN HA3UBAECTHCSA YUCJIOBUM 3HAYECHHSAM.

Mowm

MiX po3MIpOM 1 3HAYEHHSIM BEJIMYMHM € TMIPUHIUIIOBA PI3HULIA. PeB e RHEE

Po3Mip BeIWYMHU peadbHUN, HE3aJEKHO B1J TOrO, 3HAEMO MU
Horo uu Hi. BucioBuTtH po3Mip BEJIMYMHHM MM MOKEMO 3a
JOIIOMOTr0I0  Oy/ib-SIKO1 3 OJWHHUIIL HJAHOI BEJIWYMHH, IHIIUMU
CJIOBaMH, 3a JOIIOMOI'OI0 YHCJIOBOTO 3HAYCHHS.
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JI711 4MCITIOBOTO 3HAYEHHS XapaKTEPHO, 110 IIPU 3aCTOCYBAaHHI 1HIIIOT OJMHMIII BOHO
3MIHIOETHCS, TOJI K (DI3UUHUNA pO3MIP BEIUYMHHU 3AIUIIAETHCI HE3MIHHUM.
K110 MO3HAYMTH BUMIPIOBAHY BEIMUYMHY depe3 Q, oOuHHUI0 BeanunHu - yepes3 Ul, a
BIJHOIIIEHHS iX - yepe3 nl, To

Q=n,U,
Po3Mmip BeanunHu Q HE 3aJ1€KUTh B1Jl BUOOPY OAWHUIIL, YOTO HE MOXKHA CKa3aTH PO
YHCJI0OBE 3HAYEHHI N, K€ IIKOM BU3HAYAE€THCSI BUOOPOM OJMHMIIL. SIKIIO JJIs1 BUPpAKECHHSI
po3mipy BeanuuHM Q 3amicte Ul 3actocyBatu U2 (U2 # Ul), To HE3MIHHO po3mip Q Oyae
BUPAKCHUM 1HIITMM 3HAYCHHSIM:

ne N1 #n2.

SIKII0 B HABEACHUX BUPA3aX 3aCTOCYIOTh N = 1, TO BUH/IE:!
Q,=10uQ2 =10,

Po3Mipu p13HMX OAMHMIIL OJHIET 1 TIET K BEIMYMHM p13H1. Tak, po3Mip Kijgorpama
BIAPI3HSIETHCA B1JI pO3MIpYy (PyHTA; po3MIp MeTpa - BiJ po3Mipy GyTH 1 T. 1.
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4.BumiproBanHda. Buau BUMIpIOBaHb.

LTupoxe nowupenns nabyno susnauerts, 3anpononosarve M. @. Manikosum.

«BuMiproBaHHA - MI3HABAJbHUM IIPOTPEC, IO HOJIATAE B MOPIBHIHHI HIJISXOM (D13UYHOTO
EKCIIEPUMEHTY JIaHOI BEJIMYMHU 3 BIJIOMOIO, IPUMHSTOI 32 OJUHHUIIIO TTOPIBHSIHHS.

Y ecmanoapmi oano eusnauenus Oinbul 1AKOHIYHE, ajle MICMUmb my camy OYMK).

«BuUMipOBaHHSA - 3HaXOMKCHHS 3HAUCHHS (P13MYHOI BEIMYMHH JTOCIIIHUM IIJISIX0M 34
JIOOMOTOI0 CIIENIAJILHUX TEXHIYHUX 3aC001BY.

»
'
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B NONYFaAND..
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3a cnocoOOM OTPUMAHHS YMCTOBOI'O 3HAYEHHS BUMIPIOBAHO1 BEJIMYKMHU BCl
BUMIPH AUISITh HA YOTUPU OCHOBHHUX BUIU:

I Tpsomi;

JHempsmi;
JCyxymmi;
1 CrinbHi.
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IIpsiMMMM HA3UBAKOTh BUMIPIOBAHHS, K1 OJIATAIOTh B €KCIEPUMEHTAIbHOMY
MOPIBHSHHI BUMIPIOBAHOI BEJIMYMHU 3 MIPOXO I11€1 BEIUYUHA a00 B 3BITI
IOKa31B 3ac00y BUMIPIOBaHb, OC3MOCEPEAHBO 10 JA€ 3HAYCHHS BUMIPIOBAHOI1
BEJINYMHU.

HalnpocTtimmmMu, npukiagaMyu OpSMUX BUMIPIOBAaHb € BUMIPIOBAHHS JOBXKHWHU
JTHIAKOIO, TEMIIEpATypPH - TEPMOMETPOM, 00'€MY PIJIMHU - MIPHHUKOM,
CJICKTPUYHOI HAIIPYTH - BOJIBTMETPOM 1 T. 1.

[IpsiM1 BUMIPIOBaHHS - OCHOBA OLIBII CKJIAJIHUX BUJ1B BUMIPIOBAHb.
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HenpsiMmuMu Ha3uBalOTh BHUMIPH, pE3yJIbTaT SKWX BHU3HAYAIOTh Ha IIJICTaBl MPSIMHUX
BUMIPIOBaHb BEJIWYMH, MOB'SI3aHMX 3 BHUMIPIOBAHOIO BEJIMYHMHOIO BIJOMOIO 3aJICKHICTIO.

Hanpuknan, o0’eM OpsSMOKYTHOrO Hapalieierineaa MOKHAa BHU3HAUUTH 3a pE3ybTaTaMM
IIPSIMUX BI/IMlpIOBaHB JOBKUMHM B TPhOX B3AEMHO TEPNEHAMKYIAPHUX HANPAMKAX:
CJICKTPUYHHUM OINp - 3a pe3yJbTraTaMyd BUMIPIOBAHb MaJIHHS HAOPYTH 1 CUJIU CTPyMYy 1 T. II.

3HAXOAUTH 3HAYCHHS JCSAKUX BEJIIMYMH JICTIIE 1 MPOCTIIIEC HNIJISXOM HENPSIMUX BHUMIPIOBaHb,
HDK IUISIXOM INpsMUX. [HOMI MmpsiMi BUMIPIOBAHHS IPAKTMYHO HEMOXKJIHUBO 3A1McHUTH. He
MOYKHA, HaNpHUKJaJ, BUMIPITH IIUIBHICTH TBEPAOIrO T4, SKa BHU3HAYAETHCSA 3a3BHUYAM 3a

pe3ysbTaraMu BUMIPIOBaHb 00'eMy Ta MAaCH.
Henpsmi BUMIpIOBaHHS JESIKUX BEJIWYMH JO3BOJISIOTH OTPUMATH 3HAYHO TOYHIIII
pEe3yJIbTaTH, HIDXK . BUMIPIOBAHHSI.

3 cm

---------

B cm

Sem
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CyKynmHMMM Ha3WBaIOTh BHMIPIOBAHHS, B SKHWX 3HAYCHHS BUMIPIOBAHUX
BEJIMYMH 3HAXOJSITh 3a JaHUMM IIOBTOPHMX BHMIPIB OAHIEI a00 JIEKIIBKOX
OJITHOMMEHHUX BEJIWYMH IIPU PI3HUX IMOEJHAHHAX 3aXOAIB a00 IIUX BEJIWYMH.
Pe3ynbTraTt CyKynmHUX BHMIPIOBAHb 3HAXOAATH BUPIIMICHHAM CUCTEMH PIBHSHb,
[0 CKJIAJalOThCd 3a pe3yidbraTaMHd JICKUIBKOX IIPSIMHUX BHMIPIOBAHb.
Hanmpuknas, CyKyIIHUMH € BUMIPIOBAHHS, IIPH SKUX MAaCH OKPEMHUX THP HA00pPyY
3HAXOMATh 3a BIJOMOK MAacOK OJHIEI 3 HUX 1 3a pe3yJbraTaMH MOPSIMHX
[IOP1BHSHB Mac PI3HUX CIIOJIYYEHB TUp.
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CrnijibHUMH Ha3UBalOTh BUPOOJICH] 0lHOYACHO (IIpsiMi a00 HEMpsIMi) BUMIPIOBAaHHS JIBOX
a00 JICKILKOX HEOJIHOIMEHHUX BEJIMYMH. METOI0 CIIJIBHUX BUMIPIB MO CYT1 € 3HAXOKECHHS
(DYHKI[IOHAJIbHOT 3aJIEKHOCT1 MK BeJIMUYMHAMU, HAIPUKJIIA[, 3aJICKHICTh JIOBKUHHU T1L1a Bl
TEeMIIEpaTypH, 3aJICKHICTh €JICKTPUYHOIO OIOPY NPOBIAHKUKA Bid TUCKY 1 T. I1.

Po3risHeMo crijibH1 BUMIPIOBAaHHS (D13MYHOI BEJIMUYMHU A TIpY BU3HAYCHHI BIUIMBY Ha HEl
3MIHHOI BeanuuHH B. 114 3a1€XHICTh B 3arajlbHOMY BHUIJISI/I1 BUPAXKAETHCS (POPMYJIOIO

A; = Ag(l + ab; + Bb?)
ne A, - 3HAYEHHS BEJIMYMHU A NpH 3HAYCHH1 BEIWYUHU B, 1110 nopiBHIOE By 1 BIAIOBIAHOMY
BUX1JITHIM YMOBaM,
A 1 - BUMIpSIHE 3HAYEHHS BEJIMYMHU A MpU 3HAUYCHHI BIuBae Benuunnau B, (1=1, 2, 3 -
HOMEP BUMIPIOBaHHS);
b; - 301nbienns Benuuunu B (B, - BO = b;; sikio By = 0, nanpukinan 0° C, To 3amicTsb b;
miJCTaBIsA€ThCS B;);
A - KOe(IIIEHT JIHIMHOIO YieHa (POPMYIIH;
B - Koed1eHT KBaIpaTHUECKOro YieHa (PopMyIIu.
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JInsg Bu3HaueHHs A, 1 KOe(IUIEHTIB a 1 [3 MPOBOAATH PsiJi BUMIPIOBaHb
BEJIMYMHU A NPHU PI3HUX 3HAYCHHAX BeandrnHU B. KoxkeH BUMIp NpH 3MIHEHOI
BEJIMYMHOIO B; 1a€ HOBe 3HaueHHs A | B HaBEJACHOMY BHUIIIEC PIBHSHHI, J1e Ay, a
M [ HeBlgoMl. Bupimyroum cucTtemMy OTpPHMaHUX B PE3YJIbTAaTl BHMIPIOBAHB
PIBHSIHB, BU3HAYAIOTh 3HAYCHHS Ay, a 7| 3.
[Ipy HEBHCOKHX BHMOrax J0 TOYHOCTI HEPIAKO OOMEKYIOThCS BH3HAYCHHSIM
KOC(IIIEHTIB a. 3HAYCHHS Koe(dimieHTa 3 mpu IbOMY IIPUHMAETHCA PIBHUM
Hymro. [Ipy maBuiieHHMXx BHUMOrax 1 HEOOXIAHOCTI OLIbII TOYHO AOCHIIIUTH
3QJCKHICTh BeMUMHUM A Big B B (Gopmyny BBOASATH, AOAATKOB1 YJICHH,
BIAIIOBIAHO  30UIBIIYIOYM ~ YHCJIO  KOE(IIIEHTIB,  HAIPUKIAJ] ybj?’.
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