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Beryn. IlonsiTTst mpo MeTpoJioriio Ta ii 3aBaanHs. @i3u4Hi BeJITMYNHH, IX Mice
B Haylli Ta TexHili. OCHOBHI XapaKkTepucTUKHN (i3UHUHUX BeJIUYUH

MerTponoriero (rpet. metron — mipa i 10g0S — MOHATTSA, BUCHHS) HA3UBAIOTh HAYKY
PO BUMIPIOBaHHS (I3UYHUX BEJIWYHMH 1 MPO cHocoOu 3a0e3NnedeHHs €IUHOCTI 1
HEOOX1IHOT TOYHOCTI IIUX BUMIPIOBAHb.

JIO OCHOBHUX PO3JLTIB METPOJIOTii HAJIEKUTh 3arajbHa TEOpis BHUMIPIOBAHb
G13MYHUX BENWYMH, OAMHMII (PI3UYHMX BEIMYMH Ta iX CHCTEMH, METOIU 1 3acoou
BHUMIPIOBaHb, METPOJIOTIUHE 3a0€3MeUeHHs, CyTTEBY YaCTUHY SIKOTO CTAHOBIISITH €TAJIOHH 1
3pa3koBi 3aco0M BHUMIpPIOBaHb, a TaKOXX METOAM Tepeaadi po3MipiB OAUMHHIL POOOYNM
3ac00aM BUMIPIOBAHb.

MeTposorio NoaUISIIOTh Ha TEOPETUYHY 1 3aKOHOIaBYY.

OCHOBHUMHU TUTAHHSMU TEOPETUYHOI METPOJIOTII € PO3BUTOK 3arajibHOI Teopil
BUMIPIOBaHb (DI3MUHUX BEJIMYUH, PO3POOKAa TEOPETUUYHHUX MHUTAHb MOOYIOBU CHUCTEM
GIBUYHUX BEJIMYMH Ta iX OJWHHI, TEOPETUYHE OOTPYHTYBAHHS CTBOPEHHS Ta
BUKOPUCTAHHS €TAJIOHIB OJUHUIb, PO3POOKA ONTUMAJILHUX 3acO0IB 1 CIIOCOOIB Mepenayi
pO3MIpIB OJIMHUIIL B TMPAKTUKY BHUMIPIOBaHb, BIOCKOHAJIEHHS METOJIIB 0OpOOKHU
pe3ynbTaTiB (PI3UYHUX EKCIIEPUMEHTIB.

3akoHOJaBYa METPOJIOTisA PO3po0Jig€ TOJOKEHHS 1 MpaBuia METPOJIOTTYHOTO
3a0€e3MeUeHHs], SIKI BUMAraroTh perjiaMeHTallli 3 00Ky ypsiay Ta A€pKaBHUX CTPYKTYD.

OCHOBHMM TOHSATTSIM y (I3WIll € MOHATTS BEIUYUHHU. BenmnumHM € CKIaJ0BUMHU
YaCTUHAMU 3MICTY 0araTbOX HayK: MaTeMAaTHKH, (P13MKH, acTpoHOMIi, Oioj0rii Tomo. bes
BEJIMYMH BUBYEHHS MPUPOIU 0OMEKyBajocs O JUIIe CIOCTEPEKEHHAMU 1 3aumanocs 0
Ha OMKCOBOMY PiBHI.

Benuuvaun He 1CHYHOTH cami 1o coOi sK JAesiki cyOcTaHIlli, BiJipBaHi BiJ
MaTepialbHUX 00’€KTIB 1 iX BIAacTUBOCTEW. 3 1HIIOrO OOKY BEIMYMHU B JIEAKIH MIpi
171eaTi3y0Th BJIACTUBOCTI 00 €KTIB 1 sIBUI. TOMY BEJIMUMHU — 1€ HE camMa PEAIbHICTb, a ii
B1JI0OpayKEHHS.

I'. C. JlaucOepr y mepeamoBi go mepiioro Tomy “EnementapHoro migpydHuka
¢b13ukn” mucas, MO OyIb-sKa BIACTUBICTH, SIKa BBOAUTHCS y (i3UIl, JICTA€ KOHKPETHUN
3MICT TUTBKH TOJ1, KOJHM 3 HEI TMOB’SI3YETHCSA MPUMOM CIOCTEPEKEHHS ¥ BUMIPIOBAHHS,
0€e3 SIKOTO 1151 BIACTUBICTh HE MOKE 3aCTOCOBYBATHUCS B JIOCHIIXKEHHI peaIbHUX (DI3SUUHHUX
SIBHILI.

OTxe, BUMIPIOBaHHS pOOJISATh BIACTUBOCTI (PI3UYHUX 00’ €KTIB TAKUMH, IO IO HUX
MOXHa 3aCTOCYBaTH KiJIbKICHI MeTonu. BmactuBocTi ctatorh BenmuuHamu. [1[o x Take
¢d13u4Ha BenuyuHa?

®di3uyHa BeMMYMHA — 1€ BJIACTUBICTh, CHIJIbHA B SKICHOMY BIJHOIICHHI IS
O0aratbox (Pi3uyHUX 00’€KTIB ( (PI3MUHUX CHCTEM, IXHIX CTaHIB Ta MPOLECIB, IO B HUX
BII0YBalOTHC ), ajie B KIJIbKICHOMY B1JTHOIIEHHI — 1HIUBITyajibHA AJIsl KO)KHOTO 00’ €KTa.

®di3uyHUMHU BEIMUMHAMH €, HAIPUKIIAJl, Maca, CHEepris, TeMIepaTypa, eNeKTpUIHUN
3apsn, TycTuHa, 1 iHmi. Hampukiman, Bci ¢i3uuHi Tijla, BCI YaCTUHU PEYOBHHH, KBAHTHU
€JIEKTPOMArHiTHOTO TOJII MaloTh Macy, B sikicCHOMYy BIJHOILIEHHI Macu BCiX (PI3MUHHUX
00’€KTIB OJHAKOBi, BOHM XapakTEPHU3yIOTh 1HEPTHI 1 TpaBiTaIlliHI BIACTUBOCTI IMX
00’ekTiB. AJjle B KUIbKICHOMY BIJHOIIEHHI Maca KOXXHOTO OO0’€KTa — BJIACTUBICTh
IHAMBIyallbHA, pi3Ha. Hanpuknan, maca npotona HaOmmkeHo B 1836 pasiB Oiniblia Macu



€JIEKTPOHA.

Tepmin “BenrunHA” 3aCTOCOBYETHCS JI0 BIACTUBOCTEH ab0 iXHIX XapaKTEpPUCTHK,
SIK1 MO>KHA OITIHIOBATH KIJIBKICHO, TOOTO BUMIpIOBAaTU. € 0arato BIACTUBOCTEH, sIKI MU I1IE
HE BMIEMO OIIIHIOBATH KIJBKICHO, HAPHUKJIA KOIIp, 3anax, cMak. [Toku Mu iX He BMIEMO
BHUMIPIOBATH, HE HA3UBAEMO iX BEJIMUMHAMMU, & HA3UBAEMO BJIACTUBOCTAMH.

Jlati o3HadeHHs (i3MIHOT BETUYUHH — I1€ 03HAYA€ BCTAHOBHTH:

a) SKy peajbHy BJIACTUBICTh (PI3UYHOrO 00’€KTa MOBUHHA XapaKTEpU3yBaTH
BEITMYMHA, 1110 BBOJAUTHCS;

0) 3 SKMMHU paHillle BBEACHMMU BEIMYMHAMH BOHA IIOB’s3aHa 1 sKka (opmyna
BUpaXKae 11ei 3B’530K;

B) SIK BUMIPSITH BEITUYHHY.

BinmoBigHO, po3KpuBarOuM MOHATTSA Tiel abo iHmOI (i3uyHOi BeMUYUHH, Tpeda
MOKa3aTu:

1) BnacTuBiCTh PI3UIHOTO 00’ €KTA;

2) CHUJIBHICTS IIi€] BIACTUBOCTI JJ1s1 0araTboX (i3MYHUX 00’ €KTIB;

3) BaXKJIMBICTb JAHOI BJACTHBOCTI JUIS JOCIDKEHHS (i3HIHUX 00’ E€KTIB;

4) MOXIUBICTh OPIBHSIHHS BIACTHBOCTEH, TOOTO BKa3aTH, IK MOJKHA BCTAHOBHUTH,
Jie 1 BJIACTMBICTH OLIbIIA, a ¢ - MEHIIIA,

5) Takmii METOJ BU3HAYEHHS: Ha CKIUIbKHM BJIACTHBICTH OJHOIO 00’€KTa OlIbIIa UM
MEHIIIA B1J] TaKOi camoi BJIACTUBOCTI 1HIIOTO 00’e€kTa. [ 1bOro BKA3yeThCA OJWHMUIISA
BHUMIPIOBaHHS;

6) OCHOBHI METOJM BUMIPIOBaHHS ()i3UYHOI BEIMYMHU;

7) 3acoOu BUMIpIOBaHHS AaHOT Pi3UYHOT BETUUNHHU.

B HaBuanpHIi 1 METOAUYHIN JIITEpaTypl 3 PI3UKK MOKHA 3yCTPITU Pi3HI BUZHAYEHHS
MOHATTS BeIMYMHUA. B OUTBIIOCTI 3 HUX BIIMIYAIOTh JIBA MOMEHTH:

1) ¢izuvHa BeMMYMHA € JesIKa XapaKTePUCTUKA TiJia, SBHIIA YH MPOIIECY;
2) ¢i3nyHa BeIMYMHA MOXKE OyTH BUMIpPSIHA.

VY ¢i3uri Benuke 3HAYCHHS HANACTHCS PO3KPUTTIO (I3MYHOI CYTI Ti€l 4d 1HIION
d13uuHoi BenmunHU. Hampukiaza, Maca xapakTepusye 1HEpTHI 1 TpaBiTaIiiiHi BIACTUBOCTI
matepii. B mpomy i1 ¢i3uuna cyte. [Ins #ioro po3yMiHHS TOTPIOHO 3HATH, YUM
NOSICHIOETBCA BJIACTUBICTh 1HEPTHOCTI 1 rpasitamii. Lle cmpaBemmuBo 1 s 1HIIMX
BeUYMH. ToMy BBEJICHHIO Ti€l UM 1HITOT BETUYMHH MEPEAy€e BUBUCHHS TUX BJIACTUBOCTEH
00’€KTIB, fIKI LI BEJIMYMHHU BiJOOpaxaroTb. B OaraThoX BUNAAKax PO3KPUTH (PI3UUHUN
3MICT BEJIMUMH JIONIOMArae J0CBiJ, €KCIIEPUMEHT.

Bci (i3uuHi BeTMYMHU MOKHA PO3AUIMTH Ha JBA BEJMKUX KJIACHU: MOCTINHI 1 3MIHHI
¢b13u4HI BenuuuHU. B cBOIO yepry moctiiiHi (13M4HI BEIUYUHU IIIATHCA HA IEKUIbKa Ipyn
1 MOKYTh OYTH PO3MIpHI 4K O€3pO3MIpHI.

Jlo mepmioi rpynu HaleXaTh TMOCTIHHI (I3WYHI BEIUYWHHU, SIKI BXOASATH Yy
dbyHmamMeHTaIbHI (13UYHI 3aKOHH a00 € XapaKTEePUCTHKAMU €JIEMEHTApHUX YaCTUHOK 1
poIIeciB MIKPOCBITY. BoHM Ha3uBarThCS (yHIAMEHTAIBHUMH KOHCTaHTamH. [[o HHMX
HaJeXaTh: rpaBiTaiiiHa craiga G, MBUIAKICTH CBITJIA y Bakyymi c¢, mocTiiiHa [lmanka h,
CJIEMEHTApHUN ETICKTPUIHHM 3apsi €, Maca eJIeKTPOHa m 1 1HIII.

Jlo npyroi rpynmud  HajJeXaTh MOCTIWHI (I3WYHI BEJIMYMHH, SIKI MAlOTh 3MICT
KOHCTaHT (pI3UYHMX Teopii ( Hampukiaa, nmocTiiiHa ABoraapo N, noctiiiHa bonbiiMana



k, moctiitna ®@apanes F 1 ia1mmi).

o Tperboi Tpymu  BIOHOCATHCS  cnenu@iyHi MOCTIMHI ~ BEJIMYMHM, IO
XapaKTepU3ylOTh MEBHI BJIACTUBOCTI SIBUIIL, (pI3MUYHUX CUCTEM a00 OKPEMUX PEUOBHUH, ajie
Kl MarOTh B TEOpISIX BJIACHUN XapakTep ( Hampukiaza, 4epBoHa Mexa (oroedexrty,
KpUTUYHA TeMIlepaTypa, TeMIlepaTypa NOTPIHHOT TOYKK BOAU 200 1HIIOI PEUOBUHU, MEXKA
MIITHOCTI 1 1H.)

[ 1o uerBepTOi TpynmM BIAHOCATH PIi3HI KOEPIIIEHTH, SKI MAIOTh PO3MIPH 1
0e3po3MipHi ( KoedilmieHT TepTs, KOeIieHT IIHIHHOTO PO3IMIUPEHHS, TeMIIepaTypHUN
KoeilieHT, KoeDilieHT Omopy 1 1H.)

@i3uyHl BEIMYMHU PO3PI3HIIOTH 33 POJIOM, PO3MIPOM, PO3MIPHICTIO, iM
YCTaHOBJIIOIOTh HAWMEHYBaHHS, JITEPHI MO3HAYCHHS. 3aJIGKHO Bim o0macTi (i3MIHHX
ABUIN (PI3WYHI BEJTMUYMHU 00 €AHYIOTh Y CHCTEMH, B SIKHUX KOXKHA 13 HUX 3aliMa€ LIJIKOM
neBHe wmicue. Jeski 3 (i3MUYHUX BEJIWYMH BHOMPAIOTh 3a OCHOBHI, 1HII Ha3WBaIOTh
noxiHuMu. Bce 1e pernamMeHTyeTbCs JEpKaBHUMHU CTaHAApTaMUd Ta  IHIIUMHU
HOPMATUBHUMU JOKYMEHTAMH JIEP>KaBHOT CUCTEMH 3a0€3MEeUEHHS €JMHOCTI BUMIPIOBAHb.

Pooom G131M4HOT BETUYMHU HA3UBAIOTh 1i IKICHY 03HAYEHICTb.

3a posIoM pO3pI3HAIOTH OJHOPIHI Ta HEOAHOPIIHI BeMUUHUA. OTHOPI/IHI BETUUYUHU
B1JIOOpaXKaroTh OJIHY 1 TY K BJIACTUBICTH 00’ €kTa. BOHU BiJIPI3HIIOTHCA TUIBKH YHCIOBUMU
3HaueHHsMHU. HeomHOpiaHI BENIMYMHM BiJOOpa)KarOTh PI3HI BIACTUBOCTI OO0 €KTIB.
OpHOMMEHH] BEIMYUHHA MAIOTh OJIHAKOBY PO3MIPHICTb, & PI3HOMMEHHI — pi3HY. OJHOpIIHI
BEJIMYMHU, SK TPaBWIO, TO3HAYAIOTHCA OJHAKOBHUMHM JIITEpaMH. XOda C- IIBUAKICTH
cBiTiIa. HeoqHOPIIHI BETMYMHYU MO3HAYAIOTHCS PI3HUMU JIITEpaMH (B MEKaX OJIHIET TEMU).
VY (i3uili po3pi3HAIOTH TAKOXK OJHONMEHHI 1 pI3HONMEHH] BEJTUYNHHU.

Bci ogHOpifAHI BEIMYMHU € OJTHOYACHO 1 OJHOMMEHHUMH. HeogHOopiiHI BEIMYUHU
MOXYTh OYTU OJJHOMMEHHUMHU 1 PI3HOUMEHHUMH.

Po3mipom Gi3M4HOI BETMYMHM HA3UBAETHCS KUIBKICHUH BMICT Y JIaHOMY
MaTepiaIbHOMY 00’ €KTI BJIACTUBOCTI, 11O BiAMOBIA€E MOHATTIO “iznuHa BeauuuHa”. Criif
3ayBOXUTHU, M0 HE TMPABWIBHO BUKOPUCTOBYIOTH TEPMIH “BENMYMHA’ SK KUIBKICHY
XapaKTEPUCTHKY JaHO1 BiIacTUBOCTI. Hampukian, BxKuBaouMd TEPMIH “BEIMYMHA Mach’,
“BeJIMUYMHA HAIPyTW’, MA CTHKAEMOCS 13 3BUYAMHOIO TaBTOJIOTIEIO, OCKIIBKH 1 Maca, i
Hampyra cami mo co0i € BenumuuHamu. [loTpiOHO KazaTu ‘‘3HaueHHs Hanpyru”. Poswmip
BEJIMYMHU HE 3aJIXKUTH Bl BHOpaHOi oguHull. YucnoBe 3HaueHHs (PI3UYHOI BETUYUMHU
BHU3HAYAETHCSI BHOOPOM OJMHULI BUMIPIOBAHHS.

CucremMor0 (PI3MYHUX BEJIIMYMH HA3MBAETHCS CYKYIHICTh BEJIMYUH, OB’ A3aHUX MIX
co00I0 TEBHHUMH 3aJEKHOCTAMHU. B Takiii cucTemi KijgbKa BEIMYMH BUOUPAIOTHCA SK
HE3aJIeXKHI, 1X Ha3WBalOTh OCHOBHUMH. (Di3WYHA BEIIMYWHA, SIKA BXOJIUTh y CHCTEMY
BEJIMYMH 1 BUBHAYAETHCS Yepe3 il OCHOBHI BEITMYMHU HA3UBAETHCS TTOX1THOIO.

Po3mipHicTio  (pi3MYHOI BEJIMYMHU HA3UBAETHCA BUpa3, SKAA B YMOBHHUX
MO3HAYEHHSX BifoOpakae ii 3B’130K 3 OCHOBHIUMH BEJIMYUHAMH CHCTEMH.

Po3mipHiCTh MOX1AHOT BEIMUYMHU X Y CUCTEMI, PO3MIPHICTh OCHOBHUX BEJTUYHH SIKOT

A1, Ay,..., Ayy 3aralbBHOMY BUTUISII BUp@Xa€eThes Tak: dimx = 4" - A --- A7

Hanpuknan, dimo=LT"';dima=LT";dimF = LMT~. ®i3UuHi BEIUYUHH MOXKYTh
Oytu po3mipHEMH 1 Oe3po3MmipHuMH. be3po3MipHOI HA3WBAETHCS BEIMYWHA, y BHpasl
PO3MIPHOCTI SIKOT BCl TOKA3HUKHU CTETEHIB PiBHI HYIIIO.



[Ipy BCTaHOBIEHHI OCHOBHUX OJWHUIIL YK€ BaXJIHBOIO € MOXJIHBICTh
3a0€3MEeUCeHHS] CTAJIOCTI OJIMHMUIN, ii TEpPEeBIPKH, BIATBOPEHHS, a Y BHUIIAJIKy BTpaTH —
BiTHOBJICHHS. TOMY BWHHKIJIO TparHeHHs IIOB’S3yBaTH OJWHUIN 3 BEIUYMHAMH, SIKi
3yCTPIYAIOTHCS Y IPUPO/IL.

JlitepHi mo3HayenHst i3 MYHUX BeJHMYMH
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Cwuta cBiTna I Iy
CBiTI0BHI1 TIOTIK D Dy
CBiTi0Ba €Hepris Q Qv
SckpaBicTh L Ly
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OCBITICHICTD E Ev

Jlesiki iCTOpMYHI aCTIeKTH BUHUKHEHHS OJMHUIb BUMIPIOBAHHS Qi3HYHMX
BEJIMYHH

VY nmaBHI 4acW BHMIPIOBaHHS Oa3yBajuCs HA OJWHHUIISIX JOBXKHHH, IO, SK MPABHIIO,
OTOTOXKHIOBAJIMCS 3 Ha3BaMM YacTHH Tila JroauHu. Hampukian, y OaraThboxX KpaiHax
MPOTATOM KIUTBKOX BIKIB SIK OJMHUINIO JOBXWHH BHKOPHUCTOBYBAJIHU: ITUPUHY BEIHMKOTO
najgblsd — OwiliM, MHUPHUHY YOTHPHOX MabIlIB 0€3 BEIMKOTO0 — 00J0HI0, BIACTaHb MIX
PO3CTaBJICHUMH KIHIISIMH BEJIMKOTO 1 CEPEIHBOr0 MaNbIlIB — 71'70b, BIACTaHb MIXK KiH-
IIMA BEJIMKOTO TAJBIS 1 MI3UHISI — 8eluUKy n'sadb, TOBXKUHY CTYIHI — ¢hym, NOBKUHY
JKTS — apwun, ab0 1ikoms, BIACTaHb, 10 JOPIBHIOE PO3Maxy PYK, — CadiCeHb, BIJICTaHb
MDK CTYMHSMHM HIT MiJl 4Yac pyXy — KpOK, BIJCTaHb, SIKy BCTUra€e MPONTH JIIOJIMHA 34 Yac,
noku cxoauTh COHIIE HaJ TOpU30HTOM (3a 2 XB) — cmaodiil, BIICTaHb, SIKY MPOXOIUTH
monuna 3a 1000 kpokiB, — M0 TOIIO.

Jns BctanoBneHHs O11bIoi BuzHaueHOCTI B XIV—XVI cT. oguHuil BUMIprOBaHHS
BEJIMYMH MOYaJI 3aMIHITH HA0OPOM 00 'ekmusHux OAUHUIb, CY0'€KTUBHO HE3AJICKHUX BiJl
moauau. Tak, 3a OJUHUINIO JTOBXKHHU Opaiau JOBKWUHY TPHOX IMPHUCTABICHUX OIHE [0
OJTHOTO CYXHMX 3€peH SYMEHIO0, BHMHATHX 13 CEPEIHbOI YaCTHHH KOJIOCA — 3dKOHHULL
Orotim, IMpUHY 64 3epHHUH STUMEHIO, MOKIaIeHuX OIK y OIK — ¢hym, NOBXKUHY PYKH BiJ
KIHIIS CepeIHbOIO MabIs 10 KiHunka Hoca (Aurig - Xller.) -sapo

Y KuiBcekit Pyci HalimommupeHIUMU JTIHIAHUMA MipaMu Oynu n'a0b, apuiun,



casicenv, gepcma.

B sxocTi cy0‘€KTUBHUX OAMHUILL IUIOII BUKOPUCTOBYBAIU KpUHuys - TUIONIA, SKY
MO>KHA TOJIMTH 3 OJIHIE€T KPUHUII, coXxa — CEPeHs IUIOIa Mo, 0OpOOIEHOro 3a JIeHb
COXO10 a00 MmITyroM, mopeer (y HIMIIIB) - IJIOIIA TOJII, BAOPAHOTO 3a PaHOK.

Mipa noBXHHU emoxy OyIIBHHUIITBA TipaMia y €TUINTI Ha3UBAJACh GeIUKUL JIKOMb
abo yapcovkuil nikoms. JloBxkuHA Horo piBHa HabmmxkeHo 525 mm. B neii nepion y €rumnri
Oyna 1 MeHIIIa Mipa JIOBXHHH — TaK 3BaHUN Manutl 1ikoms, ikuid 0yB piBHUHN 450 MM.

OpuHuUI )19 BUMIPIOBAHHSI TUIOII HAa3uBajach apypa. BoHa siBisiia co00r0 TUIONTY
KBA/[PATa 31 CTOPOHOIO Y CTO IAPCHKMX JIKTiB i Oyua piBHa 2756M°,

Opunurero 06‘eMy OyB xomer, SIKA TIpeacTaBiIsiB co00to 0,5 KyOa apCchKOTO JIKTS.

OnuHULIA Macu — meH, IKU TopiBHIOE 91 Tpam.

HeoOximHO BIAMITHTH, 110 BAaBHJIOHII BIEpIIE€ B 1CTOpIi HApOAiB BCTAHOBUJIM Ha
OCHOB1 aCTPOHOMIYHUX CIOCTEpPEKEHb OJMHMII Yacy: piK, MICAllb, TOANHA, XBHJIUHA,
CEKYHJIa, sIK1 ICHYIOTb 1 B HaIII 4ac.

HaiiGinpin panHst cipoba CTBOpEHHS! 3aKOHHUX Mip Maja micie B ['pewii B mepion
nistmeHOCT1 Conona (VI cT. 10 H.e.). Miporo foBxuHH B To# yac B ['pertii 0yB QyT, sikuii
npubIM3HO piBHUN 297 MM. OJHAK BUKOPUCTAHHS 3aKOHHUX Mip HE OyJI0 OOOB'S3KOBUM,
3aBSKU 1IbOMY, OJTHOYACHO 13 3aKOHHUMH MipaMi BUKOPUCTOBYBAJIUCH 1HII MIpH, IHKOJIU
3 OHIEIO 1 TIEIO K HA3BOIO.

I3 I'pewii memro 3MiHEHI MPAaKTUYHI MipH IOBXKUHHU, 00’ €My 1 Macu OyJiu MOIIMPEH] Ha
3axin 1 [TiBHIY.

[Ti3Hime cnpobu BBEACHHS Mip, OOOB'A3KOBUX Ji BCIX BHUMIPIOBAHb 1 OJHAKOBHUX
Ut Bel€i Kpainu, manu Mmicue B Anrmi (1001, 1215p.p.), y ®@panuii (1321p.), B ABcTpii
(1438 p.), olHaK BOHM YCIIXYy HE MaJIH.

VY HimeuuuHi me HaBiTh Ha movyatky XIX cromitrst OyB He3BHMUHMI Xaoc Mip. Tak,
HaIpUKIaA, OAUHUIL JOBXUHU (PyT Mana 3HadeHHs Big 0,25 mo 0,33 M, a oAMHUIIA Baru
¢ynT Big 0,46 10 0,51 xr.

VY3akoHeH1 Mipu nosBuwiuch B AHTIT y 1494 pori. Le Oymu:

3aKOHHHH JIOWM, SIKHI TIPEACTABIISIB COOOI0 TOBXKUHY TPHOX MPUCTABICHUX OJHMH IO
OJIHOTO SUMIHHHMX 3€peH; (yT, SKUW sBIA€ COO0O00 MIMPUHY 64 SUMIHHHX 3€pEH,
nokjageHux Oik B Oik. B sikocTi oguHMI Macu Oy BBeJEHI I'paH (Maca 3epHa) 1 Kapar
(Maca HACIHUHM OJTHOTO 3 BHJIIB 0001B).

VY nepuriit nonoBuHi XVIII ¢T. BUTOTOBASIOTHCS €TAJIOHU OJUHUIb JOBXHHU 1 MacH,
a came: y @paHniii eTasion oAuHUII J0BKuUHU Tay3 (1735 p.), B Pocii etanion onuHUIN Macu
oauH ¢yHT (1747 p.), B AHrmii y 1766 poii Oyjiyd BUTOTOBJICHI OJMHUII JOBXKUHU SIPJ 1
oauHMIl Macu GyHT. Mipu JOBXHHM 1 Macu B AHIUII 3 TOrO 4acy 1 MO CbOTOJICHHS HE
3MIHIOBJIUCH .

Janbmmii  po3BUTOK  JIHIMHUX  OJMHUIIL  BUMIPIOBAaHHS  XapaKTEepPU3yBaBCS
3aCTOCYBaHHSIM B3a€MOTIOB'SI3aHMX OnuHMIIb. Hanpukinan, muia mictuna 1760 spais, spa
— 3 ¢ytu, byt — 12 mgroiimi. Ha Teputopii Ykpainu, 1o Bxoamna 10 ckiaanay Pociiicbkoi
JiepKaBH, cakeHb MicTUB 7 (yTiB, abo 84 mroiimu, apiima —1/3 caxHs, Bepiiok —1/16
apmiHa, ¢yt — 12 mroimis, miHis — 1/10 grotima, Touka —1/10 minii, Bepcra —500
caxHiB (y nanuii yac 1,07 km), musnst — 7,49 xm .

Y XVII cr. namuyBanocs a0 400 pi3HUX 3a 3HAYCHHSIMH OJWHUIL, MO Maju
OJIHAKOBI Ha3BM, aje BXHUBaIWCsH B pi3HUX Kpainax. B €ppomi (XVII— XVIII cT.)



crocTepirascs Xaoc 00 BUKOPHCTOBYBaHHUX MIp 1 BI,Z[HOBII[HI/IX onuHulb. IcHyBasno
OJIM3bKO CTa q)yTlB 1 OJIM3BbKO MIBCOTHI MUJIb PI3HUX PO3MIpiB. | 11€ 3HAUHO yCKIIaHIOBAJIO
BHYTPILIHI 1 MI)KHAPOHI TOPTiBEJIbHI BITHOCHHHU.

Jesiki HeMeTPH4Hi OAMHHUIL, 10 BUKOPUCTOBYBAaJMCH Y BaBinoHi

HailiMmenyBaHHs omuHMIN Ta ii CIIBBIIHOIICHHS 3 | 3HAYCHHS B OJUHUIIX
THIITMMHU HEMETPUYHUMH OTUHUISIMU CI
OnuHNII J0BKUHH
1 mapcanr = 30 cTaaisam 5882 M
1 cranmis (amat rarap) = 360 miKTIM 194 m
1 1ikoTh = 20 BEIUKHAM MaIbIIM 540 MM
| ctynHa = 12 BenuKuM najabusam 324 Mmm
1 Benmkui majgenpb = 12 mHisIM 27 MM
1 miHiA 2,25 MM
Onunnui 00’emy
1 6at = 3 caronam 39,366 am°
1 catoH = 2 riHam 13,122 e
1 rin = 3 kabam 6,561 nm°
1 ka6 = 4 sori 2,187 am°
1 sor 0,546 ,Z[M3
OaunuIi macu
1 Ba)XKUM TalaHT 60,6 xr
1 Baxkka MiHA 1,01 kr
1 BaXKKIH CIKJIb 16038 T
1 nmerkoBaXHUM TaJaHT 30,3 xr
1 nerxoBakHa MiHa 505r
1 NerkoBa)KHUM CIKJIb 841
OnuHuli 1151 BUMIPIOBaHHA 4acy
1 pik = 12 micauam i 5 gHsIM 31536000 c
1 micsp = 30 godam 2592000 ¢
1 1o6a = 24 roauau 86400 ¢
1 roguaa = 60 XBWJINH 3600 ¢
1 xBuJIMHA 60 c

Cucremu oaMHHULB TA IX cTaHOBJeHHA. CucremMu oquHMUB - monepeaHuku CI

IcTopist po3BUTKY (hI3UYHUX BEJIIMUUH AyXKe ckiaagHa. KoKHOTro cTomiTTs B 0araTbox
KpaiHax €Bponu 3MIHIOBAIMCH OAWMHUII JOBXKWHHU, MacH 1 1HII oauHuii. OcobIruBO 1e
oyno momitHO B XVII-XVIII cromitrsix. s  pi3HOMaHITHICTh 3aBaxkajia pPO3BUTKY
TOPTIBEJILHUX 3B’S3KIB 1 MPOMUCIIOBOCTI, a TaKOX MPOTPecy MPUPOJTHUYUMX 1 TEXHIUYHUX
HayK.

B 1789 p. Benuki Toprosi nentpu dpanilii 3BEpHYIHCS 3 MPOXAHHAM yCTAHOBUTH
enuHl Mipu 11 Beiei kpainu. 8 TpaBHs 1790 p. Hamionaneni 30opu ®pantiii npuiiHsim
nekper mpo pedopmy wmip. 3 iHImMaTHBU (PPaHIy3pbKOTO MIHICTpAa I1HO3EMHHUX CIpPaB



[II.M. Taneiipana Ha oOroBopeHHs 10 Ilapusbkoi akagemii Hayk OyB mogaHuit oiriiHuiA
3alUT 3 MPUBOAY NOKOPIHHOI pedopmu Mip. Akanemis 3alliKaBJICHO BIATYKHYJAcs Ha L€
3BepHEHHs 1 22 ceprHs 1790 p. mpusHaumia ocoOJMBY KOMICIHO Mip 1 Bar y CKJai
BunatHUX ¢paniy3bkux ydeHux: XK. bopaa, K. Jlarpanxa, I1. Jlammaca, XK. Konmgopce i
I'. Monxa.

Ha npomosumiro BugatHOro Maremaruka i mexanika JK. Jlarpamxka Ilapu3bka aka-
JeMisi peKOMEHIyBaJla BCTAHOBUTH JECSATKOBY CHUCTEMY KPAaTHHUX 1 YAaCTKOBHX OJIMHHUIIb.
UneHn Komicii 3amponoOHyBajdd B3ATH 3a OAMHMIIO JOBXKUHH OIHY COpPOKaMiIbHOHHY
yacTUHy aoBxuHH [lapu3pkoro 3emHoro mepumiana. Ha ocHOBI 1i€i ofWHUIN JOBXUHH,
HAa3BaHOI 3a mpormno3ullieo aemnytara [Ipifiopa merpom (pp. metr Bix rpeupk. metron —
Mipa), 1 CTBOpIOBAajacsi HOBa CUCTEMa Mip, sIKa 3r0JIOM JIiCTalia Ha3BY MempuiHoi.

Pexomenpamii [lapuspkoi axagemii Hayk Oynu 3aTBepmxkeHi HamionanbHuMu
30opamu @pannii 26 Oepesns 1791 p. JlekpeT nmpo TUMYAcoBI HOBI Mipu 1 Baru OYB
npuitHsatuit KouBenrom @panitii 7 kBiTHs 1795p.

3aKOH YCTaHOBJIIOBaB OCHOBHY OJIMHHULIIO MIPU JIOBXKUHU — Memp — SIK OJHY
NECATUMIUIBHOHHY YacTuHy 4YBepTi [lapuspkoro MepuaiaHa 1 moxiaHi Mipu (Ta ix
OJIMHMIIL): ap — IUIOIIA KBajapaTa 3 JIOBXKUHOIO cTopoHu 10 mM; cmep — 00'eM aepeBUHM,
mo gopiBHIOE 1 M>; 1imp — 06'eM i MICTKICTb PiAKHX 1 CHIIKHX Til, piBHHIT 00'eMy Ky0a 3
noBXHHOIO pedpa 0,1 M; epam — Maca 4MCTOI BOJIH, 110 3aiiMae 00'eM KyOa 3 JTOBKUHOIO
pebpa 0,01 m. [Ipu 11boMy BBOAMIIMCS JIECSITKOBI KpaTHI M 4aCTKOBI OJIMHUI, YTBOPIOBaHI1
3a JOMOMOTrox0 mpuctaBok: wmipia- (10%), kino- (10%), cexmo- (10%), dexa-(10%), oeyu- (10,
canmu- (10 i mini- (107).

TeopernuHe O3HAYEHHS OAWHULI JIHIWHOI JOBXUHU — Mempad — BHUMAaraio
reo(pi3MYHUX 1 ACTPOHOMIYHUX BUMIpIOBaHb aAyru Ilapuspkoro mepumaiana Bij JroHKepka
no bapcemonu. /[ kpamoro BHKOHAHHSI CKJIAAHOTO 3aBJAaHHS OyJI0 CTBOPEHO IIICTh
CHEellaJIbHUX KOMICIH, KOXXHAa 3 SAKMX Majla IUIKOM BH3HA4YeHE 3aBJaHHS.
HaiiianmosimanpHImmMM O0yJ10 3aBaaHHS acTpoHoMiB Memiena 1 [lenam6pa. Jjist BUKOHaHHS
po3modaroi poOOTH JOBEJIOCS BCTAHOBUTH TPIAHTYIALINHY CITKy 3 90 TpUKYTHHKIB
y370BkK BuOpaHoro mepumiana. ¥ 1798 p. poboty Oyno 3akiHueHo, 1 komicist [lapuzbkoi
akajgeMii HayK OOTOBOpHJIa MiATOTOBJICHI MaTepiayid (CIOCTEPEKEHHS, OOYUCICHHS) 1
OCTaTOYHO BH3HAYMIIA IOBKUHY ICTUHHOTO METpA.

3a 1opy4YeHHSIM KOMICii 1 mif il KepiBHULITBOM MeXaHIK JIeHyap BUTOTOBUB 3 IUIATHHU
YOTUPU €TaJOHHI JIHIAKM — MPOTOTUIIM METpa — 3aBIUUPIIKU ONU3bKO 25 MM,
3aBTOBIIKH OJIM3BKO 3,5 MM 1 BIICTAHHIO MK KIHIISIMA B 1 M.

[Ticnst boro MoxkHa OyJI0 MPUCTYNATH JO BUTOTOBJIEHHS 1ICTUHHOT OAMHUIII Macu —
npupoaHoro kiiorpama. Komicis y cknaai Tpanneca, Baccani, Kymona, Mackeponi 1 ¢an-
CBiHJeHa KUJIOTpaM o3Hauuja K oauHuiro Macu (mo 1901 p. — sk oauHMIO Baru) 1 )1M3
qrcToi Boaw 3a ii Hait6inbmoi ryctunn (t= 4 °C) B yMoBax BakyyMy. BUTOTOBHTH eTaioH
(mpototun kutorpama) gopyumiu Jledesp-Kino 1 @abOpoHi, AKiI BMIJIO 3aCTOCYBAIU
TIAPOCTATUYHUM METON JUIsi BUKOHAHHS IIhOTO 3aBJaHHsS. BpaxoBylouu CKIIATHICTH
3aBIaHHS, Ha JOMOMOry Il Kowmicli OyB mpu3HadyeHHWil Bimomuil mexanik DopTteH.
HapemTi mpoToTHI Kimorpama — Maca umcToi Bomu o0'emoM 1 am° 3a 4 °C — Gys
BUTOTOBJICHUN Y BUTJISIII TJIATUHOBOTO IUJIIHAPA (1aMeTp 1 BUCOTA IMTIHAPA CTAHOBHIIN
39 mm). Takum unHOM, JIeHyap BUTOTOBUB 3 IJIATHMHH IUIOCKY KIHIIEBY JIIHIMKY, BIJICTaHb
MDK KIHISIMA sikoi gopiBHIoBaia 1 M 3a t= 0 °C, a ®opreH — HWIIHAP, Maca SKOTO



Biamosigana 1 Kr.

VYkpaiHcbki (DI3UKHM HE BalMIIMJIM 11032 YBarord METPUYHY CHUCTEMY Mip, sKa
MOBUILHO BXoauia B yxuTok. Tak mpodecop I'. I'. Hde-Meru y rpymni 1899 p. B
KuiBcbkoMy  BijieHHI POCICBKOrO TEXHIYHOTO TOBApHCTBAa 3pOOMB  JIOTIOBIJIb
«CTOpiu4si METPUYHOT CUCTEMIY.

Y nunai 1916 p. MmerpuuHy cuctemy OyJlIO NPOTOJIONIEHO PIBHOMPABHOIO 3
POCIMCHKOIO CHCTEMOIO MIp.

[lepuri icTopuuHi BIZOMOCTI MPO BIPOBAHKEHHS METPUYHOI CUCTEMH Ha TEPUTOPIl
MaiOyTHROI YKpaTHCHKOI Jep)KaBU 3aCBIAYYIOTH, MO Ha 0a3i HEBEIMKOI XapKiBCHKOT
najaTe Mip 1 Bar, 3acHoBaHoi 1mie J[. I. MenneneeBum y 1901 p., y 1922 p. Gyio yTBOpeHO
Ykpaiucoxy conoemny naramy sz i gae. Y 1930 — 1933 pp. ii HepeI/IMeHYBaJ'H/I Ha (bml}o
Bcecoro3Horo HaykoBO-IOCHITHOTO 1HCTUTYTY METPOJIOTii 1 CcTaHmapTu3amii iMm.
J1.I. Menneneena.

Baromuii BHECOK y MOIIUPEHHSI METPUYHOI CUCTEMU 3pobuia YkpaiHchbka AkaneMis
HayK.

OpHak METpUYHA CUCTEMA HE € CUCTEMOIO OJIMHUIIb B TOMY PO3YMIHHI, SIKE HAJAAlOTh
[bOMY TOHATTIO B Haml yac. B MeTpuuny cucremy Mip BXOASTh OJUHHUIII OOMEKEHOTO
YHCJia BEJIMYUH — TOBKUHU, MacH, 4acy, IJIoli, 00 eMy.

VYnepiue 3arajibHAN MPUHLKI TOOYIOBU CUCTEMU OAUHULL OyB c(hOpMYIbOBAaHUH Bi-
nomuM HiMmerbkuM yueHuM K. ["ayccom y mpani «HanpykeHicTh 36MHOI MarHiTHOI CHJIH,
npuBe/ieHa 10 abcomoTHOi Mipw» (1832). B3siBIM 3a OCHOBHI OJWHHUIN MIUTIMETP
(onuHUIIS JOBXHUHU), CEKyHAy(oauHuilsl 4acy), munirpam (omunuis macu). K. Taycc
MOKa3aB, [0 MOXIAHI OJUHULI (I3UMYHUX BEIUYMH MOXKHA BCTAHOBUTH, BUKOPUCTOBYIOUHU
3aKOHOMIPHI 3B'SI3KM MK (DI3UYHUMM BeJMYMHAMH. Taka cucTeMa MEXaHIYHHX OJIMHUIIh
(MMCA) ynepuie 3anponoHoBaHa itaiiicekum yueHuM Jx. Lxopmxki (y 1901 p., a motim
y 1934 p.). Bona yBiOpama B ce0O¢ OiIBIIICTh BUKOPUCTOBYBAHMX OJMHUIIL (DI3ZUUHUX
BEJTUYMH, BKIIIOYAIOUHN €JICKTPUYHI i MarHITHI BUMIPIOBAHHS.

Cnouatky ['ayc 3a BuBeneHOIO HUM (HOPMYJIOIO ISl 36eMHOTO MarHETU3MY BUPA3WB
HAIPY>KEHICTh MarHiTHOTO MOJISl Yepe3 OCHOBHI OJMHUII TOBXKUHU, MACH 1 4acy, a MoTiM 1
IHIIII OJWHHUIII MarHiTHUX BEJIMYMH 4Yepe3 BKa3aHI HUM OCHOBHI OJWHHUIN - MUIIMETD,
MiTirpaMm, cekyHay. Ilpu 1mpomy BiH BKa3aB, IO TaKUM >K€ YMHOM MOXXHA BUPA3UTH
OJIMHHUIII eNeKTpuyHuX BenuuuH. Lle 1 3pobuB y 1851 poui HiMeubkuii ¢izuxk B.Bebep,
BHUPA3HBIIM YEPE3 OCHOBHI OJMHMUII CHITy CTPYMY, €JIEKTPOPYIUIAHY CHIIY 1 €IeKTPUYHUN
omip.

["ayc mokasas, 110 3apOTIOHOBAHU HUM METOJI TIOOYIOBH €IMHOI CUCTEMH OJUHUIIb
BUMIPIOBaHHS J03BOJISIE 3HAYHO CIIPOCTUTH PIIICHHS TCOPETUYHHMX 1 EKCIIEPUMEHTATBHIX
3a/1a4 3 MarHeTU3MY.

Xoua cucrema ['ayca He oTpuMana MIMPOKOTO MOIIMPEHHS dYepe3 Malll po3Mipu
OCHOBHHX OJMHMIIB, 171e1 ["ayca cTtamu Bce K Taku TUTITHUMH.

Cucremu OAVHUITL BUMIPIOBAHHS MEXAHIYHUX BEIUYMH 3aCHOBYIOTHCS Ha (DI3UYHHX
PIBHSIHHSIX, SIKI BUPAXKAIOTh 3B 30K IIUX BEJIUYMH Mk co00t0. B pe3ynbrarti aHamizy Takoi
CHUCTEMH PIBHSIHb MOKHA 3pOOWTH BHCHOBOK MPO MOXKJIMBICTH MOOYIOBH PI3HUX CHUCTEM
OJIMHUIIb, y SKUX B SIKOCTI OCHOBHUX BHOpaHO abo0 JBI a00 Tpu OJMHMII, K1 TpU3HAYCHI
JUTSI BUMIPIOBaHHS Pi3HUX (PI3UYHUX BEJTHUHWH.

Mo>kna noOynyBatu cucTeMH oJMHULb TUITy LT, y sSIKUX B SIKOCTI OCHOBHUX BHOpaHi



OJIMHUIII JOBXKHUHU 1 4yacy. B 3ajie)kHOCT1 BiJi BUOOPY pO3MIpy OCHOBHUX OJIMHMIIL MOKHA
OTPUMATHU BEJIMKY KUIbKICTh CUCTEM OAMHUILL 1[bOT0 TUNY. Cuctemu Tuny LT He 3Haimmm
PO3MOBCIO/IPKEHHS, TaK SK BOHM BHUSIBUIMCh MEHII 3PYYHUMH, HIXK CUCTEMU 3 TphOMa
OCHOBHUMHU OJIMHULISIMH.

Hait61s1p111 TOCKOHATUMH CHUCTEMaMHU OJMHHILb, K1 Y OUIBIIIN Mipi 3aJ0BOJIBHSIOTH
PO3TJITHYTUM BHIIE BHMOTaM 1 yMOBaM TOOYJOBH PAIllOHATILHOI CHUCTEMH OIWHUIL, €
cuctemu turmy LMT. OCHOBHUMH OJMHUIISIMH B HUX € OJWHHUII JOBXKHHH, MAacH 1 4acy.
Haii6inpin mommpeHumMu 1 3aralbHONPUHHATAMU CUCTEMaMH 1IbOTO THITY B TOM 4yac Oyiu
cuctemu CI'C (cantumeTp, Tpam, cexyrma) i MKC (metp, kitorpam i cexkynaa). [lepma 3
IIUX CHUCTEM OUIBII 3py4Ha Ui MPOBEACHHS (PI3MYHUX BUMIPIOBAHb 1 PO3PaXyHKiB, B TOH
qac K Apyra OUTbII 3py4dHa I MPaKTUYHUX I1JIeH BUMIPIOBAHHSI.

VY cucremi CI'C 3 BUKOpHCTaHHSAM BKa3aHUX TPhOX OCHOBHHX OJWHUIIh, BCTAHOBJICHI
MOX1AHI OJMHMII MEXaHIYHMX 1 aKyCTHYHUX BEJIWYWH. 3 BUKOPUCTAHHSM OJMHUII
TEPMOJIMHAMIYHOI TEMIIEPaTypH - KEJIbBIHA - 1 OJJUHUII CHJIM CBITJIA - KaHJIEJH - CHCTEMa
CI'C nommproeThesi Ha 00JIaCTh TEIJIOBUX 1 ONTUYHUX BEJIUYHUH.

Cucrema MKC 0Oymna 3anporionoBana y 1901 pori itaniiicbkuM 1HKeHepoM J>Kop ki
1 BMillyBaja KpiM OCHOBHMX OJHMHHIIb TOXIJHI OJMHUII MEXaHIYHUX 1 aKyCTHYHHX
BenuuuH. [llnsixom pgojmaBaHHS B SIKOCTI OCHOBHUX OJIMHUIL TE€PMOJIUHAMIYHOL
TEeMIIepaTypy KeJbBIHA, 1 OJMHULI CHIIM CBITJIA - KaHaenu - cucteMmy MKC moxxna 0yno 0
MOIIUPUTH HA 00JIACTh TETVIOBUX 1 CBITJIOBUX BEJIUYHH.

Cuctema ogunuilb MTC noOGynoBana Ha ocHOBI cucteMu BeauduH LMT. OcHoBHI
OJIMHHUIII CUCTEMH: METp - OJIMHHUIIS TOBKWHHU, TOHHA - OJIMHUIIA MacH, CEKyH/a - OJUHUIIS
yacy. Cuctema ogunuiib MTC Oyna po3pobisiena y @paniiii 1 y3akoHeHa ii ypsgom y 1919
porii.

Cucrema ogunuup MTC 6yna npuitnsaTa 1 B konuimnaboMy CPCP 1, y BiAnoBiAHOCTI 3
JIepKaBHUM CTaHApTOM, 3aCTOCOBYBAIach OlbIie ABAAIATH pokiB (1933 - 1955).

OpuHUI MacH 111€i CUCTEMU - TOHHA, 1110 32 CBOIM PO3MIPOM BUSBHJIACH 3PYYHOIO B
psIl Tamy3edl BApOOHUIITBA, sIKI MAIOTh CIIPaBy 3 MOPIBHSHO BEMMKUMHU Macamu. Cucrema
omuanitb MTC wmana psn iHmmx nepesar. [lo-mepiie, 4YHMCIOBI 3HAYEHHS TYCTUHU
PEYOBUHU TNpHU BUpakeHHI ii, B cuctemi MTC criBnaganu 3 4UCIOBUMH 3HAYCHHSIMU II€T
BeUYMHY TIpH BupaxeHHi ii B cuctemi CI'C (manpukian, B cucremi MTC ryctuna 3aiiza
7.8 /™ , a B cuctemi CI'C - 7,8 F/CM3). [To-apyre, onunuilss podotu cucremu MTC -
KUIOZXKOYJIb - MaJla MPOCTE CMIBBIIHOIIEHHS 3 oguHuIEet0 podotu cuctemu MKC (1 kJ[x

1000/1>x). Ane po3Mipd OAMHUIIL MEPEBaXXHOI OUIBIIOCTI MOXIAHUX BEIUYMH B IIIH
CUCTEMI BUSIBUINCH HE 3pYYHUMU HA PAKTHUIL.

[[Iupokoro mOmWMpPEHHS B TEXHIIl OTpUMalla 1 TaKk 3BaHa TEXHIYHA CHCTEMa
MEeXaHIYHUX ofuHuUIllb, a00 1Hakie cuctema MKI'CC. Ls cucrema nmoOyoBaHa Ha OCHOBI
cuctemu BenimurH LFT. OcHOBHI oiuHuUII ii: METp - OJMHHUIISA TOBXKUHH, KiJorpaM-cuia -
OJIMHHUIISI CHJIM, CEKYH/IA - OJUHUIIS Yacy.

Kinorpam-cuna - e cuia, piBHa Basi Tijla Maco0 OJIUH KUIOTpaM MpU HOPMAJTLHOMY
MPUCKOPEHHI BIIBHOTO MAJiHHSI g = 9,80665M/02. s omuHUILIS CHIIM, a TaKOX JHEsKi
noxifHi onuHui cuctemu MKI'CC BusiBUIMCh 3pyYHUMH IIPU 3aCTOCYBaHHI iX B TEXHIIII.
Tomy cuctema oTpuMalia MUPOKE MOIMMPEHHS B MEXaHilll, TETUIOTEXHIII 1 B Pl 1HIITNX
rajry3eil BUpOOHUIITBA.



OcHoBauit Heponik cuctemu MKI'CC - pgyxke oOmexeHl 1i MOMIMBOCTI
3actocyBaHHs y (i3uil. 3HaynuM HeponikoMm cuctemu MKI'CC € Takox Te, 1110 OJUHUIS
Macy B LI CUCTEMI HEMa€ MPOCTOTO JIECATKOBOTO CITIBBIJHOIICHHS 3 OJIMHULISIMU MacH
1HmuMx cucreM (11.0.M.=9,81kr).

3 BBeaeHHSAM MixHapoaHoi cucteMu oauHuilb Cl cuctema MKI'CC BTparmiia cBoe
3HAYCHHS.

Ho cucrem omununp Tumy LFT Hanmexuth 1 mommupeHa B JESKUX KpaiHax, sKi
PO3MOBJISIOTh AHTUMCHKOI0O MOBOIO, cuctema @DODC (dyr, ¢dyHT-CHIa, CEKyHIA).
Amnanoriuno cucreMi MKI'CC B niit ¢yt (0,3048m), dynr-cuna - Bara ¢yHTa npu
HOPMaJILHOMY TpHUCKOpeHHI BuUTbHOTO mamiHHs (0,45359krc) 1 cekyHma € OCHOBHUMH
OJIMHHUIISIMHU.

Bubip cuctem oaununps Ty LFT moscHoeTbes THM, IO HaWBaKIHBIIIOKO
BEJIMYMHOIO B TEXHIIl, 3 BUMIPIOBaHHSIM SKOi HalyacTillle MPUXOAUTHCS MaTU CIpPaBy
(kpiM BUMIPIOBaHHS JIOBKHMHU 1 4acy), € cuja. B muxX cucremMax OJUHUIL Macu BxKe
BUSIBJISIETHCS TTOX1THOIO OJIMHUIICIO.

3 ToukH 30py MeTpojorii cucremMu oauHullb Tuinmy LFT MaioTh Baromuii HemOMIK,
SKUW TOJISITa€ B TOMY, IIO BIATBOPEHHS OJAHIET 3 OCHOBHHUX OJMHUIIL I1€1 CHCTEMHU-
OJIMHUIIl CHUJIM- Y BUIJISI1 Bard €TajoHa B 0araTo pas3iB MEHII TOYHE, HDK BIJATBOPCHHS
onuHuIi Macu. lle MOB*s13aHO TOJOBHUM YMHOM 3 THM, IIO Bara €TajioHa 3MIHIOETHCS MPH
3MiHI IUPOTH HOTO MICIISI 3HAXOXKEHHS 1 BUCOTH HaJ PIBHEM MOPSL.

Ha ocnoBi cucremu CI'C Bimomo Ba cnocoOu MoOyJ0BU CUCTEMH EJIEKTPUYHUX 1
MarHiTHUX BEJIMYUH: Ha TPhOX OCHOBHUX OJMHHUIISX (CAaHTUMETp, rpaM, CEKyHJa) 1 Ha
YOTHPHOX OCHOBHHMX OJIMHUIIAX (CAHTUMETP, TPpaM, CEKyHa 1 OJTHA OJUHUIISA CICKTPHIHOT
a00 Mar”iTHOI BEJIMYUHU).

[lepmrm cnoco6OM OTpUMaHi TPYU CUCTEMHU OJIMHMIIb:

enekTpocratnyHa cuctema oauHuilk (cuctema CI'CE), enektpoMarHiTHa cuctema
onunuilb (cucreMa CI'CM), cumerpuuna cucteMa onunuilb (cuctema CI'C). Posrisaemo
i cucteMu. Enektpocratuyna cucrema oguHuils (cuctema CI'CE).

[Tpu moOymoBI 1€ CUCTEMH MEPIIOI0 MOX1THOIO EIEKTPUYHOI OAUHHIICIO BBOIUTHCSA
OJIMHHUIISI €JEKTPUYHOTO 3apsy 3 BUKOPUCTaHHSAM 3akoHy KyloHa juisi BU3HAYaIbHOTO
piBHsiHHA. [Ipu 1boMy BBaxkaeThes €y =1.

[Ipu noOypoBi cuctemu CI'CM mnepmor MOXIAHOK EJNEKTPUYHOI OJMHHULEIO
BBOJIUTHCS OJIMHULIS CUJIM CTPYMY 3 BUKOPHCTAHHSIM 3aKOHY AMIiepa I BU3HAYAITILHOTO
piBHsiHHA. [Tpu ibomy Ly =1. Bei ogununi cucremu CI'CM BU3Havaiy 3a OJIMHULICIO CHITH
ctpyMy. KoHrpec 3anpononyBas creliaibHi Ha3BU:

a) JUIsl MarHITHOTO MOTOKY - MakcBed (Mkc) Ha decth k. MakcBena - aHTIMCBKOTO
(13uKa, 3aCHOBHHUKA KJIACUYHOI €JIEKTPOIUHAMIKY;

0) U1t MarHiTHOI 1IHAYKLII - Tayc (I'c) Ha yects K.I'ayca;

B) JUIsl HAmpy»XeHOCTI Mar"iTHoro mois - epcren (E) Ha decth marcbkoro (i3mka
X.Epcrena, sikuii BCTAaHOBHMB 3B’SI30K MDK E€JISKTPHUYHMMH 1 MarHiTHUMH SBUIAMH B
JOCITIJIaX MO BIAXUJICHHIO MAarHiTHOI CTPIJIKH i AI€F0 TIPOBITHUKA 13 CTPYMOM;

r) Ui MarHiTopyriHoi cuin - riasoept (['0) Ha yecTs aHTmiichbKkoro (izuka V.
['ib0epTa, sIKuii po3pOOUB TIEPIITy TEOPI0 MATHITHUX SIBHIIL;

Cumerpuuna cuctema oguHuilb € cykynHictio cucteM CI'CE 1 CI'CM: oaunuii
eNeKTpuuHuX BenuuuH - oamHMIi cuctemMu CI'CE, a onuHWIN MarHiTHUX BEJIWYUH -



onunuil cucremu CI'CM.

Ha I mixHapogHomy koHrpeci enektpuki (1881 p.) kpim ongunuies cuctem CI'CE Ta
CI'CM 6ymu mpuitesrti npaktiasi exextpryni oguanii: 1 OM=10° ox. omopy cucremu
CI'CM; 1 Bomst = 10° o1 e.p.c. CI'CM; 1 amniep = 0,1 ox. cunu ctpymy CI'CM; 1 dapan
= 10° ox. ex. emuocti cucremu CI'CM. 1T Mi>KHApOZHUM KOHTPECOM EIEKTPUKIB CITHCOK
NMPAKTHYHUX OJMHHUIG Oyno momoBHeno: 1 rempi = 10° ox. iHAYKTHBHOCTI CHCTEMH
CI'CM, 1 mxoyms = 10 epr.

Cucrema MKCA 0Oyna crBopena Ha ocHOBi cuctemu MKC momaBim 10 OCHOBHHX
OMHUIIb (METp, KUJIOTpaM, CEKyHAa) OAHY €IEKTPUIHY OJAMHHITIO 3 MPAKTHYHOI CUCTEMHU
CIICKTPUYHUX OMUHUII. L{i€r0 OuHUIIEIO cTaja OMUHUIIA CUJTU CTPYMY - aMIiep.

[Tpu ctBopenHi cuctemu Cl, 1 cuctema Oyjia BUKOpHUCTaHa sIK OCHOBHA CKJIa/10Ba.

Y 1961 pori MixkHapOJHUM COIO30M YHUCTOI 1 MPUKIAAHOT (PI3UKU MPUNHHATO I AB1
HoB1 cuctemMu CI'C. B oaniii 3 Hux - cuctremi CI'C® — 4eTBepTOI0 OCHOBHOIO OJIMHMIICIO
€ OJIMHULIA €NEeKTPUYHOro 3apsay PpaHKIiH, B K BUOHMPAETHCS TaKUW 3apsll, SIKUM Jli€
Ha pIBHUM HoMYy 3apsij], pO3MIIIEHUI y BaKyyMi Ha BiJICTaHi 1 ¢M Bij MEpIIOroO 3 CHIOIO B
OJIHY JIVHY.

VY npyriéi cuctemi - cucreMi CI'CB - 4eTBepTOI0 OCHOBHOIO OJIMHUIICIO BUOpaHa
CJICKTPOMArHiTHA OJUHUIIS CWIK cTpyMmy O010. Ll oquHuIs cuim ctpymy piBHA Takid cuii
MOCTIMHOTO CTPyMy, SIKUW TNpH MPOXOJKEHHI HOro B JBOX OE3KIHEYHO JIOBTUX
napajielbHUX MPOBIIHMKAX OE3KIHEYHO MAaJIOTO MEepepi3y, PO3MIMICHHX Yy BaKyyMi Ha
BijicTaHl 1 ¢cM OJQMH BiJ OJHOTO, BUKJIMKAE€ MK HUMH B3a€MOJIII0 3 CHJIOI0 B 2 nuHA Ha 1
CM JIOBKHHHM MPOBITHUKA.

OxpiM BHIIEC HABEICHUX € III¢ MPUPOIHi CHCTeMHU OJMHHUIb, I1¢ TaKi CACTEMH B SIKUX
32 OCHOBHI OJIMHHMII TPUUHATI (yHIaMEHTaIbHI (I3UYHI CTali, Taki, HaOpHUKIald, SK
€JIEMEHTApHUN ENeKTPUYHMI 3apsif (3aps]l eJIeKTpOoHA) e, Maca eJEeKTpPOHA m, TMOCTiiiHa
[Tnanka h, mBHOKICT CBiT/Ia y BaKyyMi ¢, TpaBitaliiina craaa G, mocTtiiina bosbiiMana .

TakuM yrHOM, Ha BiJIMIHY B1JI BCIX 1HIIIMX CUCTEM OJIMHHIlb, B IKUX BHOIP OCHOBHUX
OJIMHUIIb 3YMOBJICHUN BHUMOTaM MPAKTHUKWA BUMIPIOBaHb, B MPUPOJHUX CUCTEMAX PO3MIp
OCHOBHHX OJMHUITH> BUZHAYAETHCS SBUIIAMH TPUPOJIH.

Bnepmie Taky cucremy 3ampornonyBaB M. Ilmank (1906), BuOpaBmu B SKOCTI
OCHOBHMX OJMHHIIb, TOCTiiHY [lnanka h, mMBHIKICTH CBiTJA y BaKyyMi ¢, TpaBiTalliiiHy
crany G, nocriiiny bonbsiMana «.

[Ipn moOynoBl TaKUX CHUCTEM OJUHHUIL (PyHIaMEHTAJIbHI CTali, BUOpaHi B SKOCTI
OCHOBHUX OJMHUIIb, (HOPMATILHO MOKJIAAI0THCS PIBHUMU O€3pO3MIpHIN OJUHUIILI.

Kpim cucremu [1nanka Bigomi:

Cucmema Xapmpi, sika HOCUTh Ha3BY CUCTEMHM aTOMHHUX OJWHUIIL. Jl0 HEl BXOAATH:
CIICKTPUYHUIA 3apsi (3apsi IPOTOHA) e, Maca eJIeKTpoHa m, nocTtiaa [lnanka h.

Pensmugicmcoka cucmema 00uHuyb, sAKa BUKOPUCTOBYETHCS y KBAHTOBIH
eJIEKTPOMHAMII 1 fKa MICTUTh Takl OJMHMII: IIBHIKICTh CBITJIa Y BakyyMi ¢, maca
esekTpoHa m, noctiiiHa [Tnanka h.

B 1960 p. XI I'enepanpHa KoHbEpEHITis 3 Mip 1 Bar IPUAHSIIA PIIIEHHS:

e [IpucBoitu cucremi, sika IPyHTyBaJlacs Ha IIECTH OCHOBHUX OJUHUIISAX, HA3BY

“Mi>KHapoHA CUCTEMA OJIMHUILID
e BcraHoBuTH MIXKHapOIHY CKOPOUEHY Ha3BYy Iii€i cuctemu Sl ;
e Brecrtu TabiuIl MPUCTABOK I YTBOPEHHS KPATHUX 1 YaCTKOBUX OJIMHMIIb;



e VTBOpUTH 27 MOXITHUX OJUHHUIL MIKHApPOJHOI CHCTEMH, BKa3aBIlU, IO Y
MaiOyTHbOMY MOXYTh OYTH JIOJIaH1 1HIIN IMOX1HI OJUHUIIL.
B CPCP CI 6yna BBenena 3 1 ciuns 1963 poky.
KpiMm KkpaTHHX 1 9aCTKOBUX OJUHUIIH JOIMYCKAIOTHCS JAESIKI MO3aCUCTEMHI OJTMHUIII, K
HapiBHi 3 oguHHUIIME Cl, Tak 1 THMYacOBO.
B Tteopernuniii (i3umi Ta acTpoHOMIl JO3BOJSETHCS BHUKOPUCTOBYBATHU OJMHUILIL
cuctemu CI'C, TakoX A€sSKY KUTbKICTh TT03aCUCTEMHUX OJUHUIIb.

Cucremn OAHHUIDb, iX craHoBjeHHs1. CHcTEMH OIMHMIb — IMOIIECPEIHNKHN Cl

TBoprieM mepioi cucteMu oAWHUIL OyB HiMenbkuii matematuk K. IMaycc (1777-
1855). V cBoilt poboti “Hampyra 3emMHOi Mar"iTHOi CWiIM, IpHUBEAEHA A0 aOCOIIOTHOI
Mipu” T'aycc mokazaB, IO KOJIM BHOpaTH HE3aJCKHO OJIHI BIJ OJHUX OJMHMIN JESIKUX
BEJIMYMH, TO Ha iX OCHOBI 3 JIOMOMOI0I0 (hI3UYHHMX 3aKOHIB MOXXHA BCTAHOBUTU OJMHUII
BCIX BEJIMYMH, SIKI BXOJSTH y BIAMOBIAHUMA po3ai ¢i3uku. Bubpasim B SKOCTI OCHOBHHUX
OJIMHUIIb MUTIMETpP, MIJIrpaM, cekyHay ['ayc moOynyBaB cUCTEMY OJMHHIIb, SIKY Ha3BaJd
a0COJIIOTHA CHUCTEMA OJUHUIb.

Bebep mommpuB cuctemy l'aycca Ha o0JacTh €NEKTPUYHUX BeIWYMH. B cucrtemi
["aycca enexkTpuyHi Ta MarHiTHI BETMYMHU BUpaxkanucs yepe3 LMT.,

Cucrema CI'C

B mictaecsatux pokax 3a mponosuniero Y. Tomcona (KenbBiH) koMiTeT 3
CIICKTPUYHUX €TaJOHIB bpuTaHchKkoi acoriamii po3BUTKY HAyK, y CKJIaj SKOi BXOJHIU
Makcgedn, [xoyns, CimeHc po3pobuB cuctemy oauuuilb CI'C 3 OCHOBHUMH OJUHUISIMU
CM, T, C.

Cucrema omununb CI'C BusiBUiacs 3py4dHOrO Il (PI3UYHUX JOCHIKEHB 1
oTpuMaina Bu3HaHHS Ha | MixHapogHoMy KoHrpeci enektpukiB (1881 p.). Ha mpomy
KOHTpeci OyiM BCTaHOBJICHI MOXIJHI OJMHMIN EJICKTPUYHUX 1 MArHiTHUX BEJIUYHH
cuctemu CI'C.

Ha ocnogi cuctemu CI'C BUHHKIIO CiM CHCTEM OJMHUIIb EIEKTPUYHUX Ta MATHITHUX

semmunH: CI'CE, CI'CM, CI'C(cumerpnuna), C/C, ,CIC, ,CT'CO,CI'CE.

CI'CE, CI'CM 1 CI'C(cumerpuuHa) OYyIylOThCA JHUIIE HAa TPhOX OCHOBHUX
OJMHUIIAX (CM, T, C).

Omuaung cuimm 1 quaa = 1 F'CM/CZ; onuHMI eHeprii 1 epr = 1 r-em2/c?,

B ocHOBy moOy10BU €JIEKTPOCTATUYHOI CUCTEMH OJIMHUIIL OyB MOKJIAJICHUN 3aKOH
Kynona nnst enektpuunux 3apsiaiB. Braxanocs €y =1. Bci enexrpuuni ogunuili CI'CE
BU3HAYaIU 4Yepe3 OAUHULII0 KiTbKOcTi enekTpuku. Oaunuism cucteMu CI'CE nHe Oynm
MPUCBOEHI CIelialibHI HAWMEHYBaHHS, PO3MIp iX BUSBHUBCS HE3PYUYHUM ISl IPAKTUYHOTO
BUKOPHUCTAHHS, iX BUKOPUCTOBYIOTh TOJIOBHUM YMHOM y TEOPETHUHIN (i3uIIi.

B ocHOBY mo0Oy10BU €J1€KTPOMArHiTHOI CUCTEMH OJUHUIL OyB MOKJIAIEHUN 3aKOH
KyJIOHa JJIi Mar”iTHUX 3apsaiB (TIOHATTS MAarHITHOTO 3apsily BUKOPHCTOBYBAlM 3a
aHAJIOTIEI0 3 EJNeKTPUYHUMH 3apsigamu). Y 1 cucreMi Wo=1. Bcl ogmHuMI cucremu
CI'CM Bu3Havanucs 3a OMHULICIO CHIIA cTpyMy. KoHIpec 3anponoHyBaB Ha3BU OJUHULb:



Mixknapoana cucrema oauHunb CI

[HTeHCMBHUN PO3BUTOK TMPOMHCIOBOCTI 1 HAyKH, a TaKOX PO3IIUPCHHS
TOPTiBEIbHUX 3B’S3KIB MDK pi3HUMH KpaiHamu y XIX cTomiTri Oynu OCHOBHUMHU
NpUYUHAMA, K1 CTUMYJIIOBAJIM CTBOPEHHS 1 nporpec MeTponori'l' SK HAYKH 1 TOCTaHOBKY B
OXOIUTIOBaJIa BC1 00JIACTI BUMIPIOBAHb.

Bueni pi3Hux KpaiH OuIbIle cTa POKIB MpAIlOBAIM HaJl CTBOPEHHSM TaKOi
YHIBEpCAJIbHOI CHCTEMH OJMHUIIb BUMIPIOBaHb, sika Oyia O moOyjoBaHa 3 ypaxyBaHHIM
HaWOLIBII CTPOTUX METPOJIOTIYHHUX BUMOT 1 sika Oyna © mpuaaTtHa I MDKHAPOJIHUX
BITHOCHH.

e mutanns po3rmiaanocs Ha IX (1948p.), X (1954p.) 1 XI (xkoBtrens 1960p.)
['enepansuux kKoH(epeHmisx 3 mipu 1 Baru. Ha OauHanusriii reHepanbHiid KoHGepeHTIi 3
Mipu 1 Baru OyJIO TIPUAHSATO PIMICHHS TPO BCTAHOBIICHHS I MIKHAPOJHHX BITHOCHH
MPAKTUIHOI CUCTEMHU OJIMHMIIHP BUMIpPIOBaHb 3 IIICThMa OCHOBHHMHM OJIMHUIISIMH, a CaMe:
OJIMHHUIIS JOBKUHH - METP, OJUHUIII MACH - KUTOTpaM, OJWHHMIIS 9acy - CEKyH/Ia, OTUHUIIS
TEMITepaTypH - KEIbBiH, OJMHUIIS CHUJIM CTPYMY - aMIiep, OJWHHUIISI CHIIH CBITJIA - KaHJIema.
[Ti3Hime Oyyio BBEACHO 1€ OAHY OCHOBHY OJIMHUIIIO - OJWHHUIIS KUIBKOCTI PEYOBUHU -
MOJTb.

[iif yHiBepcasibHIM CHUCTEM1 OJUHUIL MPUCBOEHO Ha3By “ MDKHapoJiHa cucTeMa
OJIMHUIIb BUMIPIOBAaHb ~, MIDKHApOIHE MTo3HaueHHs - S, ykpaincbke - CI.

Y CI 6yno BBeneHO JB1 JIOJATKOBI OJUHUIIL: OJUHUIIA TUIOCKOTO KyTa - pajiaH, i
OJIMHHUIIS TIJIECHOTO KyTa — cTepajiaH.

OcnosHi oguauni CI

Beanunna Onnunis CI
HalimenyBanHs Po3wmip- HaiimenyBanHs ITo3HaueHHs
HICTh MDKHApOJIHE YKpaiHChKE
JloBkuHa L METP m M
Maca M KiJIorpam kg KT
Yac T CEKyHJ1a S C
Cuna eneKTpUYHOro CTpyMy I amrep A A
TepmoanHamiuHa TemMnepaTtypa ] KEJIbBIH K K
KisbKicTh pe4oBUHH N MOJIb mol MOJIb
Cuia cBiTia J KaHjena cd KII

O3HauenHs ocHOBHUX oguHHUIb CI

Metp nopiBuioe 1 650 763,73 nOBXKMH XBUJIb y BaKyyMi BUIIPOMIHIOBAHHS, IIIO
BIJIMIOBIIa€ MEpexoay MK piBHSAMH 2P0 1 505 aroma kpuntony — 86 (XI I'enepanbHa
KoH(pepeH1is 3 mip Ta Bar, 1960 p. ).

Ha XVII TKMB (1983 p. ) cdpopMynboBaHO 1 MPUWHITO HOBE BU3HAYEHHS METPA,
SIKe TPYHTYETHCS Ha IIBUIKOCTI CBITJIAa 3 ypaxyBaHHSIM CYYaCHUX IOCATHEHb Ja3epHOI
TEXHIKM Ta KBAHTOBOI €JEKTPOHIKH. BBeneHHS HOTO B MPAKTHUKY Majo 3MOTY CYTTEBO
M1JBUIIUTH TOYHICTh JIIHINHUX BUMIPIOBaHb.

3a MM BU3HAUEHHSM METP JOPIBHIOE BIJICTaHI, SIKY MPOXOAUTHh Y BAKyyMi ILIOCKA
eJIeKTpoMarHiTHa XBWIst 3a 1/ 299 792 458 yacTKy ceKyH/IH.

Kinorpam nopiBHioe Maci MixkHapoaHoro npototuiy kinorpama ( I 'KMB, 1889 p.
1[I ’'KMB, 1901 p.).



Cexynpaa nopiBaroe 9 192 631 770 mepiogam BUIIPOMIHIOBAHHS, SIKE BIAMOBIIAE
nepexoy MiX JBOMa HaITOHKHUMH PIBHSMH OCHOBHOTO CTaHy aroma mesiro — 133 (XII
I'KMB, 1967 p.).

AMMep JTOpIBHIOE CHJIi HE3MIHHOTO CTPYMYy, SIKHUH TIiJ] 9ac MPOXOJKEHHS MO JIBOX
napajgeibHUX MPSIMOJIIHIMHUX TMPOBIAHMKAX HECKIHYEHHOI JOBXHHU Ta HECKIHYCHHO
MaJIoro KpyroBoro MOMEpeyHOro mnepepizy, po3MilIeHUX y BaKyyMi Ha BiACTaHi 1M oquH
BiJl OJTHOTO, 3yMOBUB OW Ha KOXHIW JAUISHII TPOBITHUAKA 3aBIOBXKHA 1M CHITy B3aEMO/IIi,
mo mopisrioe 2-107 H (IX TKMB, 1948 p.).

KeasBin nopisatoe 1/ 273,16 yacTMHA TepMOIUHAMIYHOT TEMIEpaTypu MOTPIAHOT
touku Boju (XIII 'KMB, 1967 p.).

MoJb [OpIBHIOE KITBKOCTI PEUYOBHHH CHUCTEMH, SIKA MICTUTh CTUIBKH XK
CTPYKTYpPHHUX €JIEMEHTIB, CKIIBKH MICTUTBCA aTOMiB y ByrJiemni — 12 macoro 0,012 kr.

[Ipu 3acTocyBaHHI MOJS CTPYKTYpPHI €JIE€MEHTH MaloTh OyTu crnenudikoBaHi i
MOXXYTh OyTH aTOMaMH, MOJIEKYyJIaMH, 10HAaMH, €JIEKTPOHAMH Ta 1HIIUMH YaCTHHKaMU a0o
cnenupikoBanuMu rpynamu yactuHok (XIV 'KMB, 1971 p.).

Kanpgena nopiBHIOE CHJIl CBITJIa y 3aJaHOMY HANpSMKY JDKEpesa, 10 BUCHIIAE
MOHOXPOMATHYHE BHIIPOMIHIOBAHHSI 4acToTor0 540-10™ I'n, emeprernyHa cuia cBiTia
SKOTO Y IIbOMY HanpsaAMKy ctanoBuTh 1/683 B1/cp (XVI T'KMB, 1979 p.).

Homartkoi oguaumi CI

Beanunna OnuHuIs
HaiimenyBanust | Po3mipHicTh HaiimenyBanns ITo3HaueHHs
MDKHApOIHE YKpaiHChKe
[Lnockwit Kyt - paaiaH rad pan
TinecHuii KyT - cTepajian Sr cp
Pagian 1opiBHIOE KYyTy MDK JIBOMa pajlycaMH KOJa, JIOBXXMHA AYTM MDK SIKUMH
JIOPIBHIOE PaJIlyCy.

CrepaaiaH JOpIBHIOE TUIECHOMY KYTY 3 BEPIUIMHOIO B LIEHTP1 cepH, IKUN BUPI3yeE
Ha MOBEpXHI cepH IUIOILY, 10 JOPIBHIOE IO KBajpaTa 31 CTOPOHOIO, sIKa JTOPIBHIOE
paziycy chepu.

Ha XX I'enepanbHiili koHdepeHnuii 3 mip i Bar (1995 p. pe3oawouist 8) pagian i
cTepajiaH BHU3HAYEHO SIK 0e3pO3MipHI MOXiAHI OJAMHUI, HA3BU I MO3HAYEHHA SIKHMX
MOXKYTh (TaM Je 1e 3pPy4HO), ajie He 000B‘AI3KOBO MAKThb BHKOPHCTOBYBATHUCH Yy
BHpPAasKeHHI iIHmuUX nmoxigHux oguHunb CI; TakMM YMHOM KJIac T0JaTKOBHUX OJUHHUIb
BUUIYyUYeHO 3i ckiaany CI.



oxigni oquauui CI, siki MaoTh cneniajbHi HAHMEHYBaHHS

Ne Beanunna OnuHuIg
n/m HaiimenyBanHs Po3wmip- | Haiimeny- Ilo3HaueHHs BHUPA3 yepes
HICTb BaHHA |MDKHapOJHE| YKpaiHChKe OCHOBHI
1. Yacrora T repi Hz I'g ¢t
2. Cuia, Bara LMT? HBIOTOH N H MKIC
3. Tuck, MexaHIuHa L*MT? | nackamb Pa Ila M ke
Hafpyra, MOJIyJb
MPY>KHOCTI
4. Enepris, podora, L°MT? | mxoymb J Jhx Mo KrC
KUIBKICTh TEIUIOTH
S. [ToTyXHICTh, OTIK L°MT™ BaT W Br M KrC
eHeprii
6. KinbKicTh eneKTpuKu Tl KYJIOH C Kn A-c
(CTIeKTPUYHMIA 3apsii)
7. Enextpuuna Hanpyra, | L°MT7I" | Bomst \Y B Mokrc AT
CJIEKTPUYHHI MTOTEHIIial,
SJICKTPOPYIIiHA CHIIa
8. Enexrpuyna eMHICTh LM dapan F O m2kr et A
1742
9. Enextpuunmii omip L°MT 1™ oM Q Om MoKrC A
10. Enexrpuuna LM’ CHUMEHC S Cm M KT e A?
MIPOBITHICTH 32
11. IToTik MarHiTHOI L°MT?I" | Be6ep Whb BO6 M*Krc AT
THIYKIIi1, MAarHITHHHA
MOTIK
12. MarsuiTHa IHIYKIIi, MT 21 Teca T Tn kr¢ AT
I'YCTMHA MarHiTHOTO
MIOTOKY
13. | IngyxTuBHICTS, B3aeMHa | L'MT?I" |  rempi H I'n MoK A
IHTYKTUBHICTh
14. CBITIIOBUH TOTIK J JIIOMEH Im M KJI'Cp
15. OCBITJICHICTb L) JIIOKC Ix JIK M 2 KICp
16. | AKTHBHICTH HyKJIiJa B T OeKKepely Bq bk ¢t
paslioaKTUBHOMY
JpKepeni (aKTUBHICTh
palioHyKIIia)
17. [Tornunyra no3a L°T™ rpei Gy I'p Mo
BUIIPOMIHIOBaHHS,
KepMa, TIOKa3HUK
MIOTJIMHYTOI 103U
(mornuHyTa 103a
10HI3YIOYOTO
BUIIPOMIHIOBAHHS)
18. ExBiBanenTHa 103a LT 3iBepT Sv 3B Mec?
BUITPOMIHIOBaHHS
19. [Inockuii KyT - paniaH rad pan -
20. Tinecuuit Kyt - cTepajiian Sr cp -




Ilo3acucreMHi OJUHHUILI, SIKi IOMYCKAKTHCS 10 3aCTOCYBaHHA HapiBHi 3 oanannsamu CI

Beanunna OnuHunIs
HaitmenyBanus HaitmenyBanus [Tosnauennst | CriBBiIHOIIECHHS
MDKH.| YKP. 3 opuHunero Cl
Maca TOHHA t T 10° kr
aTOMHA OJUHUIISI Macu u a.oM | =1,66057- 107" xr
Yac XBUJIMHA min XB 60 c
rOJAvHA h rox 3600 ¢
noba d noba 86400 ¢
[Tnockwmii KyT rpaayc 0 0 /180 pan=
1,745329 -107 pan
XBUJIMHA /10800 pax
CeKyHJa /648000 pan
rpaj g(gon)| rpan /200 pan
006’eM, MICTKICTh TP I | 107 m°
JloBxxuHa aCTPOHOMIYHA OMUHHMII | U.a. a.o. ~ 1,45598: 10 M
CBITJIOBHH PIK ly [cB.pix| =9,4605-10" M
napcek pc K ~3,0857-10"° m
[Tnoma TeKTap ha ra 10% m*
Temmnepatypa Llenscis, pi3HUISL rpaayc Llenbcis oc oc t=T-To, ne To=
TEMIEpaTyp 273,15 K
OnruyHa cuia JTIOTTPis - JITP e
Enepris €JIEKTPOH - BOJIBT eV eB | =~ 1,60219-10™" [T
IToBHA NOTYXXHICTB BOJIT-aMIIED V-A | B-A -
PeakTuBHA MOTY)XHICTh Bap var | Bap -
BinnocHa BenuunHa (6e3po3MipHe IPOIICHT % % 10°
BIJHOILIEHHS ()I3UYHOI BEIUUUHU 10 npomine %00 %00 107
OJTHOMMEHHOI (PI3UYHOT BETMYHUHH, MUILAOHHA YacTKa ppm MJIH 10°
B3sT0i 3a BuxigHy: KKJI, macoBa nomus)
Jlorapudmivna BenmuurHa (JIorapugm oen B b 1 b=lg(P2/P1) mpu
0e3p0o3MIpHOTO BiAHOIICHHS (PI3UYHOT P> =10-P1 (nnst
BEJTMYMHU 70 OAHOUMEHHOI (P13UdHOT E€HEPreTUYHUX O]I.)
BEJIMYMHM, B3TOI 32 BUXI/IHY: PIBEHb 1 b=2-lg(F./F1)
3BYKOBOT'O THCKY, TTiJICHJICHHS, pu Fp= V10 Fy (s
nocadneHHs) FCHIIOBUX " BEJTMUMH:
TUCK, HaTpyra, cuiia
CTpyMy)
Jeruoen dB b 0,1Bb
YacroTHuil iHTEpBaN OKTaBa - okt | 1 okt = logy(f2/f1)
npu f,=2-f;
nexana - JIEK 1 nex = Ig(fa/fy)
npu f,=10-f;
KinpkicTs iHGOpMariii oit bit oit 1 6iT — KiIBKICT
iHopMalii, sKa
OTPUMYETHCS TIPH
31MCHEHH] OHiET
3 IBOX PIBHO
IMOBIpPHUX MO




OI[I/IHI/IHi, 0 TUMYACOBO OOITYCKAOTHCA 10 BUKOPUCTAHHA

HaitmenyBanus OnuHuIg
BEJIMYMHU HaiimenyBanHs [To3nauennst | CriBBiTHOIICH [Tpumitka
MIDKH. | YKP. HA 3
oaunuiero CI
JloBxrHa MOpPChKa MUJIS nmile | mus 1852 m Y MopchKii
Hasirargi
Maca Kapar carat Kap 2:10" kr J1s1 KOITOBHUX
KaMEHIB
LIEHTHEP q 10 10° kr -
[IBuAKICTH BY30J1 kn BY3 0,514(4) m/c Y MopchKii
Hasirargi
Yacrora obepTanHs 00epT 3a CeKyHy ric 00/c 1ct -
00epT 3a XBUJIMHY r/min | 06/xB 1/60 ¢ -
Tuck Oap bar Oap 10° ITa -

Jlo/1aTKOB1 MHOKHUKH, MPE(DIKCH Ta 1X MO3HAYEHHS JUIsl KPATHUX 1 YACTUHHUX
onunuib Sl, yBegeni ICTY 3651. 0-97

Muoxuuk | Ilpedikc | Iloznauenus npedikca | Muoxuuk | Ilpedikc | IToznauenus npedikca
MiXKH. YKP. MiXKH. YKP.
10 rora Y %1 10" e d I
10% 3eTa Z 3T 10 CaHTHU c Cc
10*° exca E E 10° Mini m
10" nera P I1 10° MIKpO u MK
10" Tepa T T 10° HaHO n H
10’ rira G r 10" KO p 1|
10° Mera M M 10™ bemto f ¢
10° KIJIO K K 10" aTTo a a
10° TEKTO h r 10 3eNTO y4 30
10t JIeKa da na 107 WOKTO y 51

Ipumimxa. OpauHuIl yacy (XBWJIMHY, TOAUHY, A00y), TUIOCKOro KyTa (Tpamyc,
XBUJIMHY, CEKYHIYy), aCTPOHOMIYHY OJIWHHIIIO, CBITJIOBUH pIK, MIONTPIIO Ta aTOMHY

OJIMHUIIIO MAcH HE JIOMYCKAETHCS 3aCTOCOBYBATH 3 MpediKCaMHu.




Onunuii cuctemu CI'C , 1110 MarOTh BJIaCHE HAiMEHYBaHHS, Ta 1HII OAWHUIII, K1
BUKOPHUCTOBYIOTHCS Y (hi3mIli

Beanunna OnuHung
HaitmenyBanus HaitmenyBanus Ilo3nauenns  |CriBBIAHOILIEHHS
MDKH. | YKD. 3 opunHunero Cl
JloBxrHa AHTCTPEM A A 10" M
MIKpOH v MK 10° M
1KC-OIUHULIS X ikc-ox. | ~1,00206- 105 M
[Tnoma OapH b 0 10%° m*
TinecHu#t KyT KBaJIpaTHUM rpaayc 0° 0° 3,0462...-10" ¢p
[TpuckopeHHs raji Gal [an 0,01 m/c®
Cuia, Bara Ha dyn IUH 10° H
KUJIOrpaM-Crjia kof KI'C 9,80665 H
TIOH/T p - 9,80665:10° H
Tuck Kkinorpam-cuina Ha | kgf/em?| kre/em® 98066,5 I1a
KBaJ[paTHUI CAHTUMETP
MUJTIMETP BOASHOTO mm | MM BOZ. 9,80665 Ila
CTOBIIA H,O CT.
MIJTIMETpP PTYTHOTO mm M pr.cr.| 133,322 1la
CTOBIIA Hg
TOP Torr 133,322 I1a
¢iznyna atmocdepa atm aTM 101325 I1a
TeXHIYHa aTMocdepa at aT 98066,5
Hamnpyra (MexaHiuHa) kinorpam-cuia Ha  |Kgf/mm? kre/mm® | 9,80665-10° ITa
KBaJIpAaTHUI MUTIMETP
Pobora, enepris epr erg epr 107" Jix
[TotyxHicTh KiHChKa CHJIa - K.C. 735,499 Br
JluHaMi4yHa B’SI3KiCTh nyas P IT 0,1 ITa-c
Kinemarnyna B’s3KiCTh CTOKC St Cr 10 m°/c
KinbkicTh TEIIOTH, Kajopist (MiKHap.) cal KaJl 4,1868 JIx
TepMOJAMHAMIYHUHN TTOTEHITIa KaJopist caly, Kallx 4,1840 JIx
(BHYTpIIIHS €Heprisl, eHTAJbIis), (TepMOXiMiYyHa)
TeryoTa pa3zoBOro MEPETBOPEHHS Kayopis 15- rpagycua | calis Kajis 4,1855 JIx
Enextpuunuii 3apsj, KUIbKICTh onununs CI'C - - 10/c* Kn =
CJIIEKTPUKHU 333,564-10™2 Kn
Cuiia eJIeKTpUIHOTO CTPyMY onunauils CI'C - - 10/c A=
=333,564-10™ A
Enextpuuna Hampyra, noTeHuial, onununs CI'C - - 10%¢cB =
pizHung norexuianis, EPC. =299,7925 B
HanpyxeHIiCTh eeKTPUIHOTO OIS onunauils CI'C - - 10°%c B/m =
=29979,25 B/m
Enextpuuna eMHICTH onunui CI'C cm cM 10%c° @ =
=1,11265-10™ @
Enextpuunmuii omip onunuus CI'C - - 107c* Om =
=898,755-10° Om
Enextpuyna npoBiiHICTh onunur CI'C - - 10°%/c* Cm =
1,11265-10% Cm
MarxiTHHIi TOTIK MaKCBENI Mx Mkc 10° B6
MarniTHa IHIYKITiS raycc Gs I'c 10" Tn




MarsitopyuriitHa cuia, pi3HHIISA rinpoepT Gb I'o 10/(4n) A =
MAarHiTHUX HOTCHI[IaJIiB =(0,795775...A
aMITePBUTOK At aB 1A
Hanpy>xeHicTh MarHiTHOro MoJIst epcren Oe E 10°%/(47) A/m =
=79,5775... A/m
[HayKTHBHICTD omnuauns CI'C - - 107 I'n
OCBITIICHICTD dot ph dort 10 1k
SlckpaBicTh CTiIBO sb cO 10" k/m°
HIT nt HT 1 k/m*
AKTUBHICTb HYKJIiJa ¥ KIopi Ci Ki 3,7-10" Bk
PagloaKTUBHOMY JIKEpei
Excrno3uniiina 103a BUTPOMIHIOBAaHHS pPEHTIEH R P 2,58-10™ K/kr
[TornmuHyTa 1032 BUIPOMIHIOBAHHS pan rad pan 0,01 Tp
ExBiBasieHTHA /1032 BUITPOMIHIOBAHHS oep rem oep 0,01 3B

*

C- MIBUJKICTH CBITJIA Y BAKyyMi B CM/C




Jlesiki cTapi ykpaiHCbKi M pociiicbKi HeMeTPUYHI OJMHULI

HaiimenyBanHs oguHUIlN Ta ii CHIBBIAHOIIEHHS 3 1HIIMMH

3HadYeHHS B MCTPUYHHUX

HEMETPUYHUMH OJTMHHISIMH OJIMHUIISIX
OnuHul TOBXUHA

1 Bepcta = 500 caxxnusim = 1500 apmmnHam 1066,80 m

1 caxxenp = 3 apmmHam = 7 ¢pyram 2,13360 m

1 apmH = 16 Bepmikam = 28 nroMMam 71,120 cm

1 Bepmiok = 1,75 nmroiima 4,4450 cm

1 ¢yt = 12 mroitmam 30,480 cm

1 mrotim = 10 miHiAM 25,4 MM

1 ninisg = 10 Toukam 2,54 MM

1 Touka 0,254 MM

OauHuLl TUIOII

1 kBagpaTHa BepcTa

1,138062 km*

1 necartuua = 2400 KB. Ca)XHIM

10925,4 m° = 1,09254 ra

1 KBaJpaTHUH Ca)KCHb

455225 m°

1 kBagpaTHUI apHIMH 0,505805 M°

1 kBagpaTHHI BEPIIOK 19,7580 cm*

1 xBagpaTHUil QyT 929,030 cm”

1 KBagpaTHUH AIONM 6,45160 cm®

1 kBagpaTHa JIiHIsA 6,45160 MM°

OpnuawM 06’ emy

1 xyOiuHMii caxeHb = 27 KBaJpaTHUX apIIMHIB 9,71268 m°

1 KyOiuHMIA apmuH 0,35972 m°

1 KyOiuHMIA BepIIoK 87,8244 cm®

1 ky6iunmii GyT 0,0283168 m°

1 Ky6idHu Tr0HM 16,38706 cm®

1 kyOiuHa JiHis 16, 387 MM
OauHULI MICTKOCTI JIJISL P1AMH

1 6ouka =40 Binep =491,91 n 0,5 m°

1 Bimpo = 12,29941 n 12,29941 om°

1 yBepTH (BiJpa) 3,07485 nm°

1 mrod = 0,1 Bixpa 1,229941 am°

1 BunHa toisimika = 1/16 Bizgpa 0,7687129 e

1 ropinyana misimka = 1/20 Bigpa

0,6149703 nm°

1 yapka = 1/5 ropinuanoi msmku = 0,01 Binpa

122,9941 cm®

1 mxanuk = 1/2 yapku = 0,1 ropityaHoi MISAMIKH

61,497 cm®

OnuHALI MICTKOCTI JUIS CUTIKUX T

1 yeTBepTh = § yeTBepHUKaM = 64 rapHIsIM

209,9099 am°

1 yeTBepuk = 8 rapHIIM

26,23873 am°

1 rapHenb

3,279842 nm®

OnuHuLl Macu

1 Gepkosenb = 10 nyniB

163,804964 xr

1 myn =40 dyHTIB 16,3804964 xr
1 pynt = 32 noram = 96 3010THUKAM 409,51241 r

1 70T = 3 30/10THHKaAM 12,7972628 r
1 30moTHUK = 96 10Ib 426575

1 mons 44,435 mr

1 kapar (7151 TOPOTOLIHHMX KaMEHIB) 0,2053 r




Jlesiki HeMeTpUYHI OJIMHUIII, 1110 BUKOPUCTOBYIOThCS B AHrii Ta CIITA

HaiimenyBanHs oguHUIlN Ta 1i CHIBBIIHOUIECHHS 3 1HIIUMH

3HadYeHHS B MCTPUYHHUX

HEMETPUYHUMH OJTMHUISIMUA OJTMHHIISAX
OnuHul TOBXUHA
1 MopchKa Jtira (MixkH.) = 3 MOPCHKI MUJTI (MIXKH.) 5559,52 m
1 nira 3akonna (CHIA) = 3 muti 3aK0oHHI 4828,0 M
1 mopcrka Mt (MixkH.) = 10 kabenbToB 1852 M (TOYHO)
1 muns 3akonHa (CIIA) = 1760 spais 1609,344 m
1 gapmonr ~ 201,17 m
1 kabenbTOB (MiXkH.) 185,2 m
1 sipn =3 pytn 0,9144 m
1 ¢yt = 12 nroiimiB 30,48 cm
1 nroiim 25,4 MM
1 BenuKa JiHiA 2,54 mm
1 mana niHis 2,117 mm
OpnuaunLi wIor
1 kBanmparHa muist = 640 akpiB ~ 2,590 kM°
1 akp = 4840 kBagpaTHHUX APIIB ~ 4047 m°
1 xBagpaTHuil spa = 9 kBagpaTHuX QyTiB ~ 0,836 M°
1 kBanparuuii Pyt = 144 KkBagpaTHUX JHOHMH ~0,0929 m°
1 xBagpaTHUM JH0M ~ 6,452 oM’
1 kBajpaTHa JiHis (BeIHKA) ~ 6,452 MM°
OpuHuni 06’ emy
1 kyOiunmii apa = 27 ky6iunux QyTiB ~0,7646 Mm°
1 kyOiunmii pyt = 1728 xkyOiUHUX TI0HMIB ~0,02832 M°
1 xyOluHMIt T10HM ~ 16,387 oM’
OnuHMIN MICTKOCTI JJIS PiIUH
1 6apenb HadToBa (CILIA) ~ 159 am°
1 rasioH (aHru1.) = 4 kBapTu = 8 niHTam ~ 4,546 om°
1 xBapra (anrn.) = 2 miHTH ~ 1, 136 om°
1 minTa (aHru.) ~0,568 am°
1 ranon (CIIA) = 4 kBapru (CIIIA) ~ 3,785 om°
1 xBapra pigunna (CIIIA) = 2 mintu (CIHA) ~ 0,946 nm°
1 minTa pinunHa (CIIA) ~ 0,473 om°
OauHUL MICTKOCTI I CUIIKUX T1JI
1 Gapensb cyxa (CIIIA) ~ 115,6 mm°
1 Gymens (anrm.) = 8 ranoHiB (aHTI.) ~36,37 im°
1 6ymens (CIIIA) = 64 nintam ~ 3524 om°
1 ranon cyxuii (CIIIA) ~4.4 o
1 kBapTta cyxa (CIIIA) ~ 1,1 om°
1 minra cyxa (CIIIA) 0,551 om°
OpaunuIi Macu
1 Tonna (nosra) = 2240 ¢yHTIB ~ 1016 xr
1 TonHa (kopoTka) = 2000 ¢yHTIB =~ 907 kr
1 nentHep (noBruii) = 112 gyHTiB =~ 50,80 xr
1 nentHep (kopotkuit) = 100 dyHTIB ~ 45,36 kr
1 pyHT = 16 yHIIH ~453,59r
IToproBa yHuis (yHuis) = 16 npaxm ~28,35r
1 Tpoiicbka yH1is = | anTekapchKiil yHIIT = 480 rpanam ~31,1035r
1 npaxma (aHru1.) ~ 1,772 r




JlecsaTKOBI KpaTm Ta YaCTHHHI OAMHHUIII

Jlnst YTBOPEHHS JIECATKOBUX KpaTHHX 1 YaCTUHHUX OJIMHHIIb BHKOPHCTOBYETECS Pl
MHO>KHHKIB, 1110 IOPIBHIOIOTh 10", ne n — mine goxatHe abo Bim'eMHE yHCIO, 1 npedikciB
bi (o) HaﬁMeHyBaHL OJIMHHIIb, TI0 OJIHIM IS KOKHOTO MHOKHHKA. I_[eﬁ crocio, sSKuil OyB
yrepie MPUHHATHN e i 4ac CTBOPCHHS MeTpI/I‘-IHOI CUCTEMH Mip, JIa€ 3MOTY JIETKO
MePEBOJIUTH YMUCIIOBI 3HAYCHHS BEIMYMH npu nepexojii Bij OJIMHMIIb Cl no xpaTHux 1
YaCTUHHUX BiJ HUX a00 B OJHUX KPATHUX 1 YACTHHHHUX OJWHUITH J0 1HITUX.

MHOXHUKH Ta mpedikcu IS YTBOPEHHS JCCATKOBUX KpPAaTHUX 1 YaCTHHHHUX
OJIMHUIIb & TAKOXK 1X HalMEHYBaHb HaBEJIEHO B TAOIHII].

ITpedikcu CI 1y yTBOpEeHHS 1€CATKOBUX KPATHUX 1 YACTUHHUX OAMHUIIH
Muoxnuk | Ilpedike CumBoI Muoxuuk | Ilpedikc CumBon
MIDKH. YKP. MIDKH. YKP.
10% fora Y 71 10" Ji(S1101 d i
10 3era Z 3T 10 CaHTH c C
10" eKca E E 10 ML m M
10" nera P I1 10° MIKpO u MK
10" Tepa T T 10 HaHO n H
10’ rira G r 10" KO p 1|
10° Mera M M 10" bemto f b
10° K1JIO Kk K 10 aTTo a a
10° TEKTO h r 10 3€nTo y 31
10" JIeKa da na 10 HOKTO y i

Ipumimka. OauHuIl 4Yacy (XBUJIMHY, TOJAUHY, A00Yy), TUIOCKOro KyTa (Tpamyc,
XBUJIMHY, CEKYHAY), ACTPOHOMIYHY OJMHMIIO, CBITJIOBHM pIK, IIONTPI0 Ta ATOMHY
OJIMHUITIO MacH HE JOMYCKA€EThCS 3aCTOCOBYBATH 3 IIpedikcamu.

[Ipu yTBOpeHHI JECATKOBMX KpPAaTHUX 1 YACTHHHUX OJWHHIIL CIiJ KEpyBaTHUCS
MIEBHUMH MPABWJIAMH, BCTAHOBJICHUMHU CTaHIAPTOM.

1. He nomyckaeTbcsi NpHEIHAHHA 1O HallMEHyBaHHS OJMHHUII JIBOX abo Oliblie
npedikciB miapsaa. Hanpukian, 3amicTe HaliMEHYBaHHS OJUHUILI MIKpOMiKpodapas ciij
BXKMBATH MiKodapa.

2. [Ipedikc abo #oro mo3Hau€HHS CIIJ MUCATH Pa30M 3 HaMEHYBaHHSIM OJMHMIII,
JI0 SIKO1 BiH MIPUETHYETHCS, a00 BIAMOBITHO 3 HOTO MO3HAYSHHSIM.

3. SKI0 OAMHUINI0 YTBOPEHO SIK JTOOYTOK a00 BIIHOIICHHS OJUHUIL, TO MpediKC
CJIII IPUETHYBATH 10 HaMEHYBAaHHS TEPINOi OJUHUIIL, 10 BXOIUTH 0 NOOYTKY abo0 10
B1THOIIIEHHS.

[TpaBuabHO: Kijgonackaib-cekyHaa Ha metp (KPa - s/m; kIla - ¢/m).

Henpapuisho: [Tackanb-kinocekynaa Ha metp (Pa - ks/m; I1a - kc/m).

4. JlomyckaeTbCs 3acCTOCOBYBATH, Mpedikc B APYroMy MHOXHUKY TOOYyTKy abo B
3HAMEHHUKY JIMIIe B OOTPYHTOBAHMX BHUMAJKAX, KOJM TaKl OJMHHII AYyXKE MOIIHPEHI
Hanpuxnaz, Torra-kizomerp (t - Km; T - kM); BaT Ha kBagpaTHuit cantumerp (W/cm?
Br/cm®); BonsT Ha cantumerp (V/cm; B/em); ammep Ha kBagpatamii mimimerp (A/mm?
A/Mm®).

5. HaiimenyBaHHS KpaTHHUX 1 YaCTUHHUX OJWHUIIH BiJl OJUHUII, MITHECEHOT IO CTETICHS,
CII yTBOPIOBAaTH TMpHUETHAHHSAM Tpedikca 10 HAWMEHYBAaHHS BUXITHOI OJMHMII.
Hanpuknaa, kpaTHOO a00 YaCTUHHUMH OJWHUIISIMHU BiJ OJMHUII TIJIOII —KBaJAPAaTHOTO



MeTpa — OyIyTh KBaJpaTHUHA KUTOMETp, KBaJIpaTHUH JEIUMETp, KBAAPATHHN CAHTUMETD,
KBaJpaTHUN MUTIMETD 1 T. .

6. [lo3HaueHHs KpaTHUX 1 YaCTUHHHUX OJWHHUIIb BIJ OIWHUII, MiTHECEHOI O CTETCHS
cIIip YTBOPIOBATH JIOJ[AHHSM BIJIMTOBITHOTO TIOKa3HHWKA CTETEHs /10 MO3HAYCHHS KpaTHOI
a00 YacTUHHOI BIJ i€l O,ZII/IHI/IHI IIpU 1IbOMY TMOKa3HUK O3HA4Ya€ IMiTHECEHHS J0 CTETCeHS
KpaTHOi a00 4YacTUHHOI OAMHMIII pa3oM 3 npedikcom. Hanmpuxian:

a) 5 km” = 5(10° m)* =5 - 10° M° ;
6) 250 em’/c = 250(102 m)*/(1¢) =250 - 10° m ¥/c ;

8) 0,002 cm™ = 0,002(10 ? m)™* = 0,002 - 100 M = 0,2 M
7. Bubip necsaTkoBoi KpaTHOi a00 4dacTUHHOI oauHMIN Big oauHull Cl IUKTyeThCs
Hacamrepes] 3py4HICTIO ii 3aCTOCYBaHHA. 3 PI3HUX KPAaTHUX 1 YaCTUHHUX OJUHUIb, IO
MOXYTh OyTH YTBOPEHI 3a JOMOMOIoO0 MpedikciB, BUOUPAIOTh TaKy, 1100 YMCIOBI 3HA-
YeHHS BEJIMYMHMU Jiexkain B Mexkax Bix 0,1 mo 1000.
8. SIk NecsITKOB1 KpaTHI Ta YAaCTWHHI OJUHUII BiJi OCHOBHUX 1 MOXigHUX oauHuIlb CI
€KOMEHYIOThCS TaKl:

Opunni CI JlecsiTKOB1 KpaTHI Ta YacTKOBI
B1x oquHUILG CI

[lo3HaueHHs Ilo3zHaueHHsA
HaiimenyBaHHs [MI)KHApOAHE |yKpaiHChbke |MiXKHapoaH1/yKpaiHChKi
Metp m M km: cm: mm: um: nm: pm; fm
KM CM; MM; MKM: HM; IIM;, (M
Kimorpam kg KI' g; mg; ug.
I MI'. MKT
CekyHpaa S v ks: ms: us: ns
KC; MC;, MKC: HC
Awmnep A A kA: mA: uA: nA
KA: MA:; MKA: HA
KenbBin K K MK: kK: mK: uK
MK; xK; MK; MxK
Mouiib mol MOJIb kmol; mmol; umol
KMOJIb, MMOJIb, MKMOJIb
Kanpnena cd K1
Panian rad pan mrad: urad
MpaJ; MKpajg
Crepanmian sr cp

9. 17151 3MEHIIEHHS IMOBIPHOCTI IOMHJIOK MPU PO3PAXyHKAX JECITKOBI KPaTHI Ta YaCTUHHI
OJIMHUIIl PEKOMEHIYEThCA TIJACTABJISITA TUIBKA B KIHIICBUM peE3yibTaT, a IIiJl Yac
pPO3paxyHKIB ycCl BeIWYUMHU clijg Bupaxkatd B omuHuisgx CI, 3amiHioroun mpedikcu
crenensamu yucina 10.



IIpaBu/ja HaNMCAHHA HAUMMEHYBaHb OJJMHUIb

1. HaiimeHyBaHHS OAMHUIb, $KI BXOJATh Yy J00YTOK, 3'€qHYIOThCS aedicom
(KopoTKOIO pHCOYKOI0). Hampukiasa, HbIOTOH-METp, JHKOYJIb Ha KiJorpaM-KeJIbBIH Ta 1H.

2. [ledic 3aCTOCOBYETHCSA TAKOX Yy CKJIQJHMX CJIOBax Ui HallMEHYBaHHS OJIMHUIIb
CWJIM, CKJIQJJOBUMHU YAaCTUHAMHU SIKUX € KIJorpaMm, rpaMm, TOHHA Ta 1H. 1 CJIOBO «CHJIa».
Hampuxnan, xizorpam-cuia, rpaM-ciiia, TOHHA-CHJIa TOLIO.

Jlnsa HaliMeHyBaHHS JOOYTKY JBOX OJUHHIIL HE JOMYCKAETHCS 3aCTOCOBYBATH
CIONyYyHY ToOJIOCHY. Hampukman: mnpaBuiIbHO — KIJIOTpaM-METp, HBIOTOH-METp, a
HEMPaBUIBHO — KUIOTPaMOMETP, HBIOTOHOMETP.

2. Sxmo moxigHa OAMHUIL € ITpoOOM, TO B HaWMEHYBaHHI ITi€i OJMMHMIN CIIiJ TEpe.
NEPIIOI0 OJUMHULECIO B 3HAMEHHUKY B)XXMBAaTW NpPUHMMEHHUK “Ha”. Hampukian: merp Ha
CEeKyHAy B KBaJpaTi, pajJiaH Ha CEKyHAy B KBaJpaTi, aMmIep Ha MeETp, KaHJena Ha
KBaJIpaTHUN METp Ta 1H.

[le mpaBUIO HE MOMIUPIOETHCS HA OJMHMUIIN (PI3UUHUX BEITUYHH, SIKI 3aJI€KaTh BiJ yacy B
NEepIIOMYy CTEIMEHI 1 XapaKTepU3yITh MIBUAKICTh MPOXOJKEHHs mpouecy: s [ux
OJIMHUIIb CJIIJI TIEpe]] OJAMHUIICIO Yacy, 110 CTOITh Y 3HAMEHHUKY, BXKUBATH MPUINMEHHUK
«3a». Hanpukian: MeTp 3a cekyHy, pajaiaH 3a CeKyHay, [ 'peit 3a cekyH1y Ta iH.

3. YV HaiiMeHyBaHHSX OJMHUIIb IO i 00'eMy, a TaKOX Yy HAMMEHYBAHHSIX CKJIAJIHUX
MOXIAHUX OJWHHIb, B 5Kl BXOJATh OJMHMIN IUIONI W 0O0'eMy, CIiJI 3aCTOCOBYBaTH
MPUKMETHUKHU «KBaJIPATHUID) 1 «KyOIUHHID».

ko y HalilMEeHyBaHHS OJIMHHUII BXOJATh APYTHil a00 TPETIi CTEMiHb JOBXUHH, K1 HE

€ OJUHUISAMHU IOl ado 00'eMy, TO CiJi BUKOPUCTOBYBATH BHpa3u y KBajaparti (abo y
Ipyromy creneHi) ¥ y KyOi (a0o y TpeTboMy CTENeHi) 3aMiCTh NMPUKMETHHUKIB «KBaJ-
paTHui» abo «kyOluHMil». Hanpuknaa: KBagpaTHUl MeTp, KBaJIpaTHU KUIOMETP,
KyOl4HUI MeTp, KyOIuHUI JeUMMETp, KaHJena Ha KBaJpaTHUN METp, aje KUIorpaM MeTp y
KBajpati (MOMEHT 1HEPIIiT).
4. Y HallMEHYBaHHSX CKJIQJIHUX MOX1JTHUX OJHMHHILb, SKI € JOOYTKOM KIJIbKOX OJWHHIIb,
CIiJ BIAMIHIOBAaTH JIMINE HaWMEHYBaHHS OCTaHHBOI OJMHHUIII Ta TNPUKMETHHUK
«KBaJIpaTHUI» a00 «KyOI4HUIY, SIKUW cTOCyeThes ii. Hanmpuknan: muToMuit enekTpudHmii
omip Mmixi mopisrroe 1,7 - 10° om - MeTpiB; MarHITHHII MOMEHT BUMIPIOETBCS B aMIIep-
KBaJpaTHUX METPax; MOMEHT IHEpIlii MaxOoBHKa JOPIBHIOE 73 KijorpamM-meTpam y
KBaJparTl.

5. Ilpu BiIMiHIOBaHHI HailMEHYBaHb CKJIaJHUX MOXITHUX OJIMHUILb, SIKI € APOOOM, CIIij
3MIHIOBaTH JIMIIE€ HAWMEHYBaHHS OCTAHHBOI OJIMHUIN YHCEIIbHUKA Ta TMPUKMETHUK
«KBaJpaTHUI» a00 «KyOIUYHUI», SIKMI CTOCYEThCS 1i, 3aJIMIIA0YU 0€3 3MIHM 3HAMEHHUK.
Hampukiaza: mpuckopeHHs B METpax Ha CEKYHIy B KBaJIpaTi;

MATOMA TETUIOEMHICTD Y JDKOYJISIX Ha KUTOTpaM-KeNbBiH; TYCTHHA €JIEKTPUIHOTO CTPYMY B
amIiepax Ha KBaJpaTHUHA METp Ta iH.



HOpMaTI/IBI/I i NnMpaBuJjia HAIMUCAHHA TA 3aCTOCYBAHHSA IMO3HAYCHDb OTMHUIIDL

[To3HaueHHsT oOAWHUIL (DI3SUYHUX BEJIUYMH CJIJ] 3aCTOCOBYBATH BIJAMOBIAHO 10
MO3HAYCHb OJIMHHUIIb, SIKi HABEJCHO Y CTaHAapTi.

Kpim ycTaHOBJIEHHS OJWHUIL Ta iX MO3HAYCHb, BIH JIa€ IMEpEeJiK IMpaBUJI HaIKMCAHHS
MO3HAYEHb OJIMHMITH 1 BKA31BKH II0JI0 X MPAKTUYHOTO BUKOPUCTAHHSI.

Hwxue HaBOASITHCS BUOIPKOBO JESKI 3 IIUX TIPABUII 1 BKa31BOK.

1. IIpn HanmcaHHI 3HAYEHBb BEJIMYHUH 3aCTOCOBYIOTHCS MMO3HAYCHHS OJUHUILL JITEpAMU Ta
ciemianpanmu 3rakamu (.0, .. ', ... "), OPHYOMy BCTAHOBJICHO [ABA BHAM JHTEPHHX
MO3HAYEHb OJIMHUIIh: MDKHAPOAHI (3 BHKOPUCTAHHSM JITEP JATHHCHKOTO 1 TPEIbKOTO
andasiTiB) Ta AepxkaBHI ( 3 BHUKOPUCTAHHSIM JITep pOCiiicbkoro abo yKpaiHCHKOTO
andasiTiB).

MixHapoaHi Ta Jep>KaBHI MO3HAYEHHS BIJHOCHUX 1 JIOTApU(PMIYHUX OJUHUIIL TaKi:
BIJICOTOK (coTa yacTka) — %; mpoMijie (TUCAYHA YacTKa) — %o; MIUTbHOHHA YacTKa —
ppm (mau ); 6en — B(B) Ta in.

2. Ilo3HayeHHs OJMHUIIL CHiJ 3aCTOCOBYBAaTH IIICIS YHCIOBUX 3HAUYCHb BEJIMYMH 1
MOMIIIATA iX B OJHOMY psJKy (0e3 IMepeHeceHHs BChOoro ab0 YacTHMHHU TO3HAYEHHS B
HACTYITHUM PSJIOK).

Mix ocTaHHBOIO ITU(PPOIO YKCIIA 1 MO3HAYCHHSM OJMHHUII CJIIJT JIUIIATH MPOIYCK.

HaBenemo mnpukiagu NpaBWIbHUX 1 HENPaBWIBHUX 3alMCIB IMO3HAYEHb (PI3MYHUX
BEJIMYHH.

[TpaBmibro: 100 KW; 100 xBT; 80 %; 20 °C.

Henpapwmisrao: 100kW; 100xBT; 80%; 20° C.

BuHSATKN CTaHOBIATH MO3HAYEHHS KYTIB Y BUIJIAJI 3HAKIB, MIHITUX HaA PAJIKOM (...°,
...y .. "), SIK1 3aMUCYIOThCS O€3 MPOIYCKIB.

[IpaBunbsno: 20°; 15'; 60".

Henpasunsno: 20 ©; 15" 60 ".

3. SIK11o yucaoBe 3HaYCHHS BEJIMUUHHM € JIECSITKOBUM JIPoOOM, TO TIO3HAYCHHS OJWHUIII
CJII/T 3aITUCYBATH MICHS YCiX [UD.

ITpaBunbHO: 423,06 M; 5,758°; 5°45,48', 5°45'28,8".
HemnpaBunsno: 423m,06; 5°,758; 5°45',48; 5°45'28",8.

4. CraHgapToM HE JIOMYCKAEThCS MOMIIIATA TMO3HAYECHHS OJMHUIL B OJWH PAJIOK 3
dbopMyIio0, MO0 BHpPaXKae 3aJCKHICTh MDK BeauyuHaMmH. [Ipr HEOOXITHOCTI TMOSCHEHBb
BEJUYMH Y (hOPMYJIl 3aMKC X BUKOHYETHCS OKPEMO.

[MpaBuibHO: V = 3,6 S/,
Jie V — IIBUJIKICTh, M/C; S — nnIsgx, M; t — Jac, c.

Henpapuisho: v = 3,6 s/t M/c, ne S — nuisax y M;/ — 4ac y c.

5. JlirepHi moO3Ha4YeHHS OAMHUIb, Kl BXOAATh y JNOOYTOK, CIiJ BIJOKpEMIIIOBATH
KparkaM¥ Ha Cepe/IHIN JiHiT K 3HaKaMH MHOYKEHHS.

[IpaBuibHO: N-mH-m; Am?, A'MZ; Pa-s,Ila-c.

HenpasuibHo: Nm, Hwm; Amz, AMZ; Pas, Ilac.

6. Y JiTepHUX TIO3HAYECHHSX BIJHOIIEHb OJWHHUIL SIK 3HAK JIUVICHHS Mae€
3aCTOCOBYBATHCS JIMIIE OJHA TOXWja a00 TOpHU3OHTalbHA pucKa. JlomyckaeThes
BUKOPHCTOBYBAaTH TIO3HAYCHHS OJWHUIL Yy BHIJISAAI JOOYTKY IIO3HAYCHb OJMHMIIb,
M1THECEHUX JI0 CTETEHIB (J0IaTHUX 1 BiJ'€MHUX).



Ipumimka. SIkuo njs oAHIET 3 OAWMHUIIB, IO BXOJATH JI0 BIJHOIICHHS, BCTAHOBJIEHO
S 11 gl
MO3HAYEHHS y BUTJISL BiJT€MHOTO cTeneHs (Hampukian, ¢ , M, K7), To 3acTocoByBaTu
MOXMTY a00 TOPU3OHTAIIBHY PUCKY HE JIOITYCKAEThCS.

[pasmwisro: W -m?-K* Br-m? K™ ZL ?m ;
m -K m K
HemnpaBunsHo: W/m?/K, BT/MZ/K; 123_”2"
m M
K K

7. Ilpu BUKOPUCTaHHI TOXMJIOI PHUCKH IO3HAYCHHS OJUHHIL y YHCEIBHHUKY Ta
3HAMEHHHUKY CIiJi TIOMIIIAaTH B PSAIOK, JOOYTOK TO3HAY€Hb OJHWHUIL Yy 3HAMEHHHUKY
HEOOX11HO OpaTH B JIy>KKH.

[MpaBuwibro:  mM/s, m/c; W/(m - K), Bt/(m - K).

HemnpasuisHo: mls, M/ ¢c; W/ m-K,Br/Mm-K.

8. IIpu BUKOpPUCTaHHI MOX1THOI OJMHHUIII, 1110 CKJIAJIAETHCS 3 JIBOX 1 OLIbIIIE OJAUHUIIb, HE
JIOMYCKA€ThCSl KOMOIHYBATH JIITEPHI NTO3HAUYCHHSI Ta HAaliMEHYBaHHSI OJIMHUILL, TOOTO MJIs
OJIHUX OJMHUIIb HABOJAUTH MTO3HAYCHHS, a VIS 1HIINX — HalWMEHYBaHHS.

[IpaBwibHO: 1,05 kr/m>; 9,8 m/c?; 80 KIJIOMETPIB 32 TOAUHY.
Henpasunbhno: 1.05 kr/ky0. M; 9,8 M/CGKZ; 80 kioMeTpiB 3a roxa; 80 KM 3a TOJIUHY.

9. V xiHIl MO3HAaYEHb OAMHUIL HE MOKHA BKMBATU KpamKy SIK 3HAK CKOPOYEHHS, 32
BHUHATKOM BHIIaJIKIB CKOPOUEHHS CJiB, SIK BXOJATh Y HallMEHYyBaHHs OJMHMII, ajie cami He
€ HallMEHyBaHHSIMU OJJUHUILII.

IIpaBuiibHO: 745 MM pT. cT.; 120 MM BoA. CT.

HenpasunbHo: 745 mM. pT. cT.; 120 MM. BOA. CT.

Mipu Macu AJi JOPOTOLIHHUX METaJIB 1 KAMEHIB

HaiimvenyBanns 3Ha4YeHHs B rpaMax
MoHeTHa 200 Tpoiicbka Maca (1J1s1 30J10Ta i cpidJia)
1 Tpoiicekuii GyHT =12 TpoichbKUM YHITISIM =5760 TpOHCHKUM 373,2420 r
rpanam =0,82286 TopriBesbHOTO (pyHTa
1 Tpoticeka yHiis = 480 rpanam 31,1035
1 TpolchKuii TpaH 0,064799
IIpobipHa maca
1 Tpoiicekuii pyHT (a5 3070Ta 1 cpibsa) = 24 kapatam = 96 rpaHam 373,2420 r
1 (3omotwii) kKapart (s 30710Ta 1 cpibna) = 4 rpaHam 15,5517
1 rpan (11 30510Ta 1 cpiba) 3,8879 1
1 (anma3Humii) Kapart (111 JOPOTOLIHHUX KaMeHIB) = 4 rpaHam 0,2053 r
1 rpaH (1151 AOPOTOIIHHUX KAMEHIB) 0,0513r




IMam‘ATKA BYUTE/IIO 1)1 NIPABUJIBHOT0 BUKOPUCTAHHSA HA3B, NO3HAYEHD |
03HA4YeHb (PiI3MYHMX BEJUYHMH TA IX OTUHUID
1. He 3acTtocoByiiTe Cii0BO “BenuunHa’” JJi BUPAKEHHS KIJIbKICHOI XapaKTEPUCTUKH
¢db13uuHoro 06‘exkta. He BapTo Ka3zaTu: BelNMYMHA MacH, BETUYMHA MIBUAKOCTI. OCKUIbKU
Maca 1 HIBUKICTh € BETUYMHAMMU.
2. He 3minryiiTe TepMiHU: pO3MIPHICTh (PI3UYHOI BETMYMHU, TO3HAYEHHS (Pi3UYHOT
BEJIMYMHU, OJUHUIIS (PI3UYHOT BETHUUNHHU.

Hanpuknazg
®diznuHa ITo3nauenHns Po3MmipHicTh HajimenyBaHHs Ilo3HaYyeHHs OUHHUIL
BeJUYUHA |(izuuHol BesimunHY |Pi3UYHOI BeJJMYNHU | OMUHULI Pi3UYHOI | (i3UYHOI BeJMYNHHU
BeJIHYNHH
IIBUJIKICTD v LT METp 3a CEKYHY M/C

He Ha3uBaiiTe onuHUIO (I3WYHOI BEIMYMHU Ta il MO3HAUEHHS PO3MIPHICTIO
¢13uuHOi BemmuuHU. He KaxiTh, MO PO3MIPHICTh IMIBUAKOCTI METP 3a CEKyHIY.
3anam‘sTaiiTe, 10 PO3MIPHICTh SABJISE COOOK XApAKTEPUCTHKY (PI3UYHOI BEIMYMHU Y
(GopMi CTENEHEBOr0 OJTHOWIEHA 3 KOE(IUIEHTOM PIBHUM OJMHHULI. BiH Bupakae 3B‘A30K
(G13UYHOT BEJTMYMHU 3 OCHOBHUMHM BEJTWYMHAMU J1aHOI CUCTeMH. PO3MIpHICTh APYKY€ETHCS
BEJUKUMH OyKBamH, NMpMUM IpU(pTOoM. Po3MIpHICTE O€3p0O3MIPHUX BITHOCHUX BEIHYMH
piBHa 1.

3. Po3pi3HsAIOTH JBa BUIW PIBHAHBb 3B‘A3KY: PIBHAHHS 3B‘SI3KYy MDK (PI3MUYHUMU
BenuYMHAMU (OUTBLIICTh PIBHAHDb (PI3UKK) 1 PIBHSAHHA 3B‘S3Ky MIDK UYHUCIOBUMH
3HAQUYECHHSIMU BEJIMYUH. B IUX pIBHAHHAX € KOCQIIIEHTH:

PIBH1 OJIUHHIN — P :g;

6e3posmipHi koedirienTtn — S = T-R;

pO3MIpHI KOE(QILIEHTH, SIKI €, SK MNpaBWiIo, (YHIAMEHTAIBHUMH CTalUMH —
F=- G%.

VY 1mux piBHSHHSAX 3B‘S3KYy PpO3MIPHICTH MpPaBOi Ta JIBOI YAaCTUH PIBHSIHHS
CHIBIAIAIOTh.

VY PpIBHSHHSX 3B‘A3Ky MK YHCJIOBUMH 3HAUEHHSMU BEIUYHMH KOEPIIEHTH — L€
0e3po3MipHi umciia 1 iX 3HAUYEeHHS 3ajJeXaTh BiJ BUOOPY OJIMHUIb, B SIKUX BUPAXKEHI
BEJIMYMHHU.

M=10%- M, My Kkr/Mob.

4. He BUKOPUCTOBYWTE B SIKOCTI HaliMEHyBaHb (DI3MYHHUX BEJIMYUH T€OMETPUYHI
MOHATTS “NOBEpXHA”, “mepepi3” 3 BUPAKEHHSIM I1X B OIMHULAX TUiomll. [IpaBuibHe
HallMEHYBaHHS BEJIMYMH “‘TUIONIA TTOBEPXH1™, “TUIoNIa nepepizy’.

5. He 103BOJIsIETbCSI BUKOPUCTOBYBATH TaKi HaMEHYBaHHs (PI3UYHUX BEJTUYMH, SIK
CUJia Baru, CWJia THCKY, 00‘€M Macu Ta 1HIIE, OCKIIbKM BOHU SIBJISIIOTH COOOI0 BEJIUUYHHY
BEJIMYMHHU.

6. Y 3B‘I3Ky 3 TUM, 10 (i3U4YHA BEJIUYMHA — TIEPBUHHE TMOHATTSA, a OJWHMUIIA
(G13UYHOT BEIMYMHU — BTOPUHHE MOHSTTS 1 (Di3UYHA BeTMYMHA HE 3aJICKUTh B1J OJMHUIIb,
TOMY HE CJIiJi BUKOPMCTOBYBATH TaKl HalMEHYBaHHs (DI3MYHUX BEJIMYMH, B K1 O BXOAWIU
OJIMHUIII X BUMIPIOBaHHS.

Hanpukia g IpaBUIbHO: TYCTHHA rasy, KI/M°; HelpaBuiIbHO Maca 1 M° rasy, Kr.



7. He Ha3uBaiTe KOHIIEHTPAII€I0 BETUYHMHY, PIBHY BIIHOIIEHHIO MaCH KOMIIOHEHTA
JI0 MacH CyMillli, po34rHy. B 1ux BUMajkax BUKOPUCTOBYWTE TEPMiH “MacoBa yacTka’ i
BHp@XaiiTe iX OAMHHLI B OXMHHUISX BigHocHHX BexmanH (1, %, %o, Mt 7).

8. MacoBoI0 KOHIIEHTpAIlI€I0 HA3UBAETHCS BEJIMUMHA, sIKa piBHA BIAHOLIEHHIO Macu
OJIHOTO KOMIIOHEHTa JI0 TTOBHOTO 00‘€My CyMIllll, pO3UMHY 1 BUPAKAETHCSA Y KiJorpaMax
Ha KyOiuHUil MeTp abo y rpamax Ha miTp (y Ximii).

9. MonspHOIO KOHIICHTPAIlI€I0 HA3WBAETHCS BEIWYMHA, KA PiBHA BIIHOIICHHIO
KUTBKOCT1 PEYOBHMHHU KOMIIOHEHTA JI0 TIOBHOTO O0‘€EMY CyMIIlli, pO3YHHY 1 BUPKAETHCI Y
(MOIB/M®, MOIIB/TT).

10. He BUKOpUCTOBYHTE MOHATTS “MOJBHUI 3aMICTh “‘MOJISIpHUN” (MOJISIpHA Maca).

11. He BukopucToByiiTe TepMiHH ‘“‘uucio ABorajapo”, “aucno dDapanes’ 3amicTb
“crama ABorampo”, “ctama ®dapanes”. Ilig uncmamu Aporaapo ta Dapanes po3ymilOTh
YHCJIOB1 3HAUEHHS I[IUX CTaUX.

12. He BuKOpHCTOBYHTE TEpMIHU “TOouka pocu’, “NOTpiiHa TOYKa BOIU 3
BUPAXEHHSAM iX B OJMHMIIX TEMIEpaTypu 3aMICTh MpaBUJIBLHUX HallMEeHyBaHb
“TemmepaTypa TOUYKH pocH’”’, “TeMIieparypa MoTpiitHOI TOUKH BOAM .

13. 3anam‘sTaiiTe, 110 B JaHUI Yac HE BUKOPHUCTOBYIOTHh BUpa3iB: mikana llenbcis,
mkana KenbBina. JlomyckaeTbcsi BUKOPUCTaHHS  JIBOX  TEMIIEPATypHUX KA
MixunapoaHoi npaktuunoi 1968 p. (MIITL - 68) 3 rpagyroBanHsaM y rpagycax Llenbcis 1
TEPMOJIMHAMIYHO]1 3 TPAIyIOBAHHIM Yy KEJIbBIHAX.

14. He BUKOpPUCTOBYHTE CJIOBO “Koe(dilieHT” miepel HAaWMEHYBaHHSIMHU TaKUX
BEJIMYMH: TEIUIOMPOBIAHICTh, JUHAMIUHA BA3KICTh, KIHEMAaTUYHA B S3KICTh, IOBEPXHEBUI
HATST.

15. He BUKOpUCTOBYTE TEPMIH “BUIMME CBITJIO”, OCKUIBKH M1J] CBITJIOM PO3yMIIOTh
BUIMME BUIPOMIHIOBAHHS.

16. HE BUKOPHUCTOBYHUTE TEPMiH “TOYHICTH 3aMICTh aOCOIIOTHA MOXHOKA 1 BITHOCHA
noxuOka. TOYHICTH — II€¢ BEIMYMHA OOCpPHEHA M0 BIAHOCHOI TMOXUOKH BHPAKEHOT B
YacTUHAX, & TOMY BOHA OUIbIIIA 32 OJUHUIIIO.

17. He BUKOPUCTOBYWTE TEPMIH “OJUHUI BUMIPIOBAHHS CHJIM~ 3aMICTh “‘OJMHUIIA
cunm’.

18. He BuKOpHCTOBYiiTe rpaz a6o ...° B AIKOCTI MO3HAYCHHS OQUHHUIb TEMIICPATYPH
samicts °C, He kaxiTh 20 rpamycis xonomay a6o 20 rpamycis Hikde Hyst 3amicts —20 °C.



dyHagaMeHTANbHI Qi3nuHI cTasai

Haz3Ba Bemmunnmu

[TozHaueHus]

3HaUYeHHS BEJIMYNHU

['paBiTariitHa ctana

G

(6,672 59 + 0,000 85) - 10" M° - kr' - ¢

099 792 458 m - ¢

[IBMAKICTH CBITIIA y BaKyyMi C
MarniTHa crana* o  Am- 10" Te/m= 12,566 370 614...-10" Tu/m
EfleKkTpudHa cTana g0 8,854187817.... 107 d/m
Craia [Lianka h (6,6260755 + 0,0000040) - 10 ITx - ¢
Crana [lipaxa h (1,054572 66 + 0,00000063) - 10™* JIx - ¢
Maca CIIOKOIO eTeKTPOHa me  (9,1093897 + 0,0000054) - 10" kr
Maca CIIOKO0 IIPOTOHA My {(1,6726231 +0,0000010) - 10?" kr
Maca crokor HEeUTpoHa m, (1,6749286 + 0,0000010) - 10" kr
EnemenTapHuii 3apsij e (1,60217733 + 0,00000049) - 10™ Kn
BigHomenns 3apsny enekrpoHa e/me  |(-1,75881962 + 0,00000053) - 10" K - kr”
10 UOIro Mmacu
Knacuunuii pajaiyc enxexkTpoHa e (2,81794092 + 0,00000038) - 10™ M
BopiBchKuii paziyc a  (0,529177249 + 0,000000024) - 10" m
ATOMHA OJJUHHUI MacH a.oM.  |(1,6605402 +0,0000010) - 10" kr
(yHiikoBaHa)**
Crana ABOragpo Na  (6,0221367 +0,0000036) - 10~ momb™
Crana ®@apanes F (96 485,309 + 0,029) K1 - Moip
Crana Jlommiara N |2,686763 +0,000023) - 10 M
VHiBepcanbHa (MoOIpHa)** R (8,314510 + 0,000070) [Tk - momb ™ - K™
ra3oBa CTajia

MoJtsipHHii 06'eM i1eanbHOro Vi (22,41410 £0,00019) - 10™ m°/Mo1B
ra3y 3a HOpMaJIbHUX YMOB (1=
273,15 K, p = 101 325 I1a)
Crana Bonbimana k (1,380658 + 0,000012) - 10 *° k- K*
Crana Credana — Bosbipmana G (5,67051 + 0,00019) - 10° Br - M~ ‘K™
Crana y 3aKoHi 3mimenss Bina b (2,897756 + 0,000024) - 10° M - K
Tlepiua cTana BUIPOMiHCHHS ci.  [(3,7417749 + 0,0000022) - 10™° Br - m™
Jpyra crana BUIPOMiIHEHHS C; (0,01438769 £+ 0,00000012) m - K

Re (10973 73 1,534 +0,013) m™

Crasna Pigbepra

* TOYHICTh BU3HAYAETHCS YUCIIOM TL.
** HaBeJIeHE B JIy’KKaX CJIOBO € HEOOOB'SI3KOBUM JI0 3aCTOCYBaHHS.




Di3uYHUI 3MICT Ta METOAU BU3HAUYEHHSI YHiBePCAJbHUX (Pi3HYHUX CTATUX

I'pasimayivina cmana G - ue pynnamentanpbHa (i3uyHa KOHCTaHTA, SIKa BXOJUTH B
3aKOH BCECBITHBOTO TsDKIHHS. BOHA 4uCenbHO piBHA CHUJI, 3 SKOIO B3a€EMOJIIOTH JBI
MaTepialibHl TOYKH MacaMu 1 Kr KO»XHa, [0 3HaXOAThCS Ha BiJICTaHI 1 M OJIHA BiJl OJTHOI.
Uucnore 3nHaueHHss G Brepiie BuzHauuB Kapenpgimn (1798 p.), BUKOpHUCTABIINM KPYTUIIbHI
Tepesu. binein Toude 3HaueHHs G Oyno Bu3HaueHe meTonoM JXKomi — Pixapaa. HaiGimbm
TouHe 3HaueHHA G BH3HAYAIOTh AMHAMIYHUM METOJOM — 3a 3MIHOIO MEpioly KOJMBaHb
KPYTHJIBHHX TEPE3iB, KA 3yMOBJICHA HAOIMKCHHIM B3a€EMO/IIFOUNX Mac.

llsuoxicmv ceimna y eaxyymi C, WBUAKICTb TIOMUPEHHS Oyap — SKUX
CJIEKTPOMArHITHUX XBUJIb; OJHA 13 (yHIAMEHTAIbHUX (I3UUHUX CTalUX; SIBJISIE COOOIO
TpaHUYHY IIBHIKICTh MOIMIUPEHHS Oynb — SKUX (PI3WYHMX BIUIMBIB Ta 1HBaplaHTHA MPHU
nepexo/il BiA OJHIET cHUCTeMHU BiJIIKY N0 iHIIOI. BenuumHa ¢ 3B s3ye Macy 1 MOBHY
CHEpPril0 MaTepiaibHOrO TiJIa; Yepe3 Hei BUpaXaroTh MEPETBOPEHHS KOOPIWHAT,
MIBUJIKOCTEH 1 dYacy IpWM 3MiHI CHCTEMH BIJJIIKY; BOHA BXOJWUTb B 0arato 1HIIHUX
criBBigHOmIEHb. [IIBUAKICTD CBIT/IA Y CEPEOBUIII 3aJCKHUTh BiJl MOKa3HUKA 3aJ0MJICHHS
cepenoBuila N, SKUM € pI3HUM JIJIs PI3HUX YaCTOT V BUIIPOMIHIOBAHHS.

Brnepine mBuakicTh cBiTia BU3HAa4MB y 1676 p. natcekuii actponom O.K. Promep 3a
3MIHAMU TPOMIKKIB Yacy MIDK 3aTeMHEHHsSMHU cynyTHukiB FOmitepa. ¥ 1728 p. ii
BCTAaHOBUB AaHIJINChKHI acTpoHoMm JIx. bpannei, BUXoOs4M 13 CBOIX CHOCTEPEKEHb
abepauii cBiTia 3ipok. Ha 3emil MBUAKICTh CBITVIA MNEPIIMM BHMIPSIB — 3a 4YacoM
MPOXOJIPKEHHS CBITJIOM TOYHO BiZloMoi BijacTaHi (0a3u) —y 1849 p. dpanuyspkuil di3zuk
A.LJL. ®@i30. YV pocmiai ®dizo mydok cBiTIa BiF JKepena S, BIIOWTHUN HaIiBIPO30pUM
J3epKajoM, MEPIOIMYHO TEPEpPUBABCS 3y04acTUM JHMCKOM, 1o oOeptanocs. CBITJIO
npoxoauiao 6a3y 1, BIIOMBIIMCH BiJ JI3epKaja, MmoBepragocs A0 Aucka. [lonmagaroun npu
IbOMY Ha 3yOellb, CBITJIO HE JOXOJUJIO JI0 CIOCTepiraya, a MomaBlId B MPOMIKOK MIX
3yOIsIMU, BOHO CIIOCTEpIraiocs 4epe3 OKyJsip. 3a BIJOMOIO IIBUJIKICTIO OOEpPTaHHS IUCKa
BU3HAYAJIM Yac MPOXOHKeHHS cBiTIIOM 0a3zu. di30 otpumas 3HauenHs ¢ = 313300 km/c. B
1862 p. dpaniysskuii ¢izuk XK.b.JI. @yko peanizyBaB BUCYHYTY B 1838 p. dpaHIry3pkum
BueHUM JI. Aparo i71et0 BUKOPUCTATH 3aMiCTh 3y04acToro Koijieca A3epKajio, sSIKEe IIBHUIKO
obepraerbcst (512 00/c). Cxemu Ta ocHOBHI imei pochigiB ®izo ta dDyko Oynm
0aratopa3zoBO BUKOPUCTaHI B HACTYMHHUX JOCIHiJIaX 3 BHU3HAYEHHS IIBHJKOCTI CBITJA.
Otpumane amepukaHcbkuM (i3ukoM A. MaiikenbcoHoM B 1926 p. 3HaYeHHS ¢ =
299796+4 km/c Oyno TOAl HAWOLIBII TOYHUM 1 BBIMILIO B IHTEPHAIIOHAIBHI TaOJIHUII
(G13MYHKUX BEJTMYMH.

BumiproBaHHs MIBUAKOCTI CBITAA y 19 CTOMITTI BiAirpaiu BEJIUKY poib y (i3wuiii,
JOJTaTKOBO I ATBEPIUBIIY XBUIHLOBY TCOPIO CBITJIA, @ TAKOX BCTAHOBUJIU 3B SI30K ONTHKH
3 TEOPIEI0 EJIEKTPOMAarHeTU3My — BHUMIpsSiHAa IIBUJIKICTH CBITJIa CIIBIAja 3 IIBUIKICTIO
€JIEKTPO — MArHiTHUX, SIka 00YMCIIEHA 13 BIAHOLIECHHS €JIeKTPO — MArHITHUX Ta €JIEKTPO —
CTATUYHUX OJUHUIH €JIIEKTPUYHOTO 3apsny. Takuii 30ir BUSABUBCS OJHUM 13 BiAMPAaBHHUX
MyHKTIB MPU CTBOPEHHI MaKCBEIOM €JIEKTPO — MarHiTHOI Teopii cBiTinay 1864 — 73.

B cydacHMX BUMIpIOBaHHSIX MIBUAKOCTI CBITJIa BUKOPUCTOBYETHCS MOJICPHI30BAHHIMA
Metoa D130 (MOIYIAMINHIN METO) 13 3aMIHOIO 3y0UaToro Kojieca Ha €JIEKTPOOTTHIHHM,
nudpakiiiauii, iHTepdepeHiiiianii a0 SKUICH THIIHI MOTYJIATOP CBITIA, SKUH TTOBHICTIO
nepepuBae abo TOCHA0II0€ CBITIOBUM mmyd4ok. [IpuitMaueM BUIIPOMIHIOBAHHS €
doTtoeneMeHT abo0 (HOTOENEKTPOHHUN MMOMHOXYyBau. BukopucranHs mna3zepa B SIKOCTI



JOKepena CBITJA, YJAbTPA3BYKOBOIO MOIYJISATOpa 13 CTa0LIi30BaHOIO YacTOTOIO 1
MIJBUIIEHHS TOYHOCTI BUMIPIOBAaHHS JOBXHHHM 0a3ud JO3BOJWIO 3HU3UTU TMOXUOKHU
BUMIPIOBaHb 1 OTpUMAaTH 3HadYeHHs ¢ = 299792,5 + 0,15 xkm/c. KpiM npsiMux BUMIpIOBaHb
IIBUJIKOCTI CBITJIA, IIUPOKO BUKOPHUCTOBYIOTHCS IOCEPEIHI METOIH, SIKi 3a0€3MeUyIoTh
O1TBITY TOYHICTH. Tak 3 JOMOMOTOK MIKPOXBHJIBOBOTO BaKyyMHOT'O pe3oHaTopa (aHTII.
¢i13ux K. @pym) npu 10BKUHI XBUJI1 BUIIPOMIHIOBaHHS A = 4 CM OTPUMaHO 3HAYECHHS C =
299792,5 £ 0,1 km/c. llle 3 OUIBIIOT TOYHOCTI y BH3HAYEHHI C JOCATAIOTH 3HAXOMSYN
HE3aJIeKHUMU METOJIaMU A Ta V IJIsl aTOMapHUX YM MOJEKYJISIPHUX CIEKTPAIbHUX JIHIMN.
Awmepukancekuii BueHui K. IBeHcoH 3 komeramu B 1972 p. 3a me3i€eBUM CTaHIApTOM
YacTOTH 3HAWIIOB 3 TOYHICTIO 70 11 3HaKy yactoty BunpomiHioBanHs CH, — ma3zepa, a 3a
KPUNTOHOBUM CTaHJAPTOM YaCTOTH — MOTO JOBXKUHY XBuUIi (3,39 MKMm).

Pimennsm ['enepanbHoi acam6iei Mi>KHapoIHOTO KOMITETY 3 YHCIOBUX AAHUX JUIS
Hayku 1 TexHiku — KOJIATA mBUAKICTh CBITJIa y BaKyyMi NPHUIHSATO BBaXKaTH PiBHOIO
299792458 £ 1,2 m/c.

HaliTounime BH3HA4YE€HHS BEJIWYMHU C HAJA3BUYAHO BAXKIMBE HE JIMIIE B
3arajJbHOTCOPETUYHOMY IUIaH1 Ta JUIsl BUSHAUEHHA 1HIIUX (DI3UYHUX BEJIUYUH, aje ¥ I
npakTHYHUX Ieil. Jlo HuX, 30KpeMa, HalleKaTh BU3HAUEHHS BIJICTAHEW 3a 4YacoM
MPOXO/KEHH paaio abo CBITIOBUX CHUTHANIB y pajiofioKalii, ONTHUYHIM JOKaIlii,
CBITJIOMETpIi, B cucTeMax ciiakyBaHHs 3a [1IC3.

Enexmpuuna i maecnimua cmani € Ta |y (Hi3UYHOrO 3MICTy HE MarOTh. BoHH
3aJieXkaTh JIMILIE BiJl BUOOPY CHUCTEM OJMHMIb. TUIbKM KOMOIHAIIs € Wy MAa€ pealbHUM
dizHanmii 3MicT gopg = 1/¢°.

Cmana IInanka h (kBaHT 1ii) — ¢pyHIaMeHTaIbHA (Pi3WYHA KOHCTAHTA, [0 BU3HAYAE
IMUPOKE KOJIO (I3UYHUX SBHUI, JIS SKUX XapakTepHa MAUCKPETHICTh BEIUYHH 3
po3MipHicTIO nii. BBenena Himenpkum ¢pizukom M. [Tnankom y 1900 p. npu BCTaHOBIIEHHI
3aKOHY PO3IOIIIY €HEeprii B CHEKTpl BHUIIPOMIHIOBAHHS aOCOJIOTHO YOPHOTO Tija.
HaiiGinpmn Toune 3naueHHs cranoi [lnanka orpumane Ha ocHOBI edekty J[xo3zedcoHa B
HaanposinHukax. Edexr [[xozedcoHa mosnsdrae y mpoTIKaHHS HAAMPOBITHOTO CTPYMY
yepe3 TOHKUU map AIeIeKTPUKA, SKUM PO3IIUIsS€ B HAAMPOBIAHUKY (TaK 3BaHUM KOHTAKT
Jlxo3edcona). EnexkTpoHM MpOBITHOCTI MPOXOIATH 4Yepe3 MICNEKTPHUK (TUTIBKY OKHUCITY
MeTany ToBimHO0 107 M) 3aBmsiky TyHEenbHOMY edekTy. SIKIIO0 CTpyM Hepe3 KOHTAKT
JIxo3epcona He TMepeBHUIIy€e MEBHOTO 3HAYCHHS, SIKE HA3WBAETHCS KPUTUYHUM CTPYMOM
KOHTaKTy, TO CIaJ HalpyTrd Ha KOHTAKTI BIACYTHIN — crauioHapHuil egekt J[kozedcona.
ko x yepe3 KOHTAaKT MPOMYCKaTH CTPyM OUIBIIMKA Bl KPUTHUYHOTO, TO HAa KOHTAaKTI
BUHHUKAE CMaJl HAIIPYTH, 1 KOHTAKT BUIMIPOMIHIOE €JIEKTPOMArHiTHI XBHJII — HECTAL[IOHAPHUMA
edekt [xo3edcona. BurpomiHioBaTH €I€KTPOMArHiTHI XBUJII MOXE JIMILE 3MIHHUN CTPyM
— caMe€ TakKuil CTpyM IMpoTikae uepe3 KOHTakT J[[o3edcoHa mpu MOCTIMHOMY cIiaji
Hanpyru U Ha koHTakTi. YactoTa BunpoMiHtoBaHHs v 3B si3aHa 3 U dpopmyoro v = 2eU/h.
BunpomiHtoBaHHS 3yMOBJICHE THM, IO 00‘€HAHI B TMapu EJIEKTPOHU, SIKI CTBOPIOIOTH
HAJNPOBIIHUN CTPYyM, TpPH TIEPEXOal dYepe3 KOHTAKT HAaOyBalOTh HAJJIMIIKOBOI TIO
BIJTHOIIIGHHIO 710 OCHOBHOIO CTaHy HaanpoBigHuka eneprii 2eU. Bignomenns e/h
OTPUMYIOTH IIJISXOM BUMIPIOBAHHS YacCTOTH BUIIPOMIHIOBAHHS 3MIHHOTO CTPYMY
KoHTakTy JIko3zedcona mpu ¢ikcoBaHii pizHuUll moTeHIiamiB U, abo 3 a0momMororo
JOCIIJIKEHHSI CTYIMIHYACTOI BOJIbT — aMIIEPHOT XapaKTePUCTHUKU, CTYINEHI Ha SKiH
3°SBISIFOTBCS B PE3yJbTaTi KBAHTOBOTO JIETCKTYBaHHS 30BHINIHHOTO BHIPOMIHIOBAHHS



B1JIOMOi 4yacTOTH v. Ha mpakTuii MeToj AeTeKTyBaHHS CTYIEHIB € OUIbIII TOYHUM.

Maca cnokoro enekmpona me, eleMeHmapHuti 3apso €, GIOHOWEHHs 3apsoy
eleKmMpOoHa 00 U020 MACU.

JIyMKy Tpo Te, IO ENEeKTPUYHUI 3apsii € JUCKPETHUM BIIEpIIEC BHCIIOBUB
b. ®pauknin y 1749 p.

[lepuri oOrpyHTOBaHI MPUMYIICHHS NpPO T, IO €JEKTPUKa CKJIAJA€ThCT 3
0COOJIMBUX YaCTUHOK, Oyno 3pobiieHo Ha ocHOBI mpaub M. dapazaes 3 TOCHiHKEHHS
ABHUINA eNeKTpomizy. Llio HaliMeHIIy TMOpIiI0 eJIeKTPUKH, SKy YacTO Ha3HBalOTh
eJIEMEHTapHUM 3apsoM, ipianackkuii pizuk I'. Ctoneit B 1891 p. Ha3BaB eneKTpOHOM
(Bix rp. elektron - 6ypmrun). Moro Bizkpus anrmiiicekuii disuk Jx. Tomcon y 1897 p.
Bin Bnepmie B 1897 p. BU3HaUMB NMUTOMHUI 3aps/ elekTpoHa e/m. L BennunHa BusiBUIacs
PiBHOIO 1,7588-1011 Ki/kr. Meton TomcoHa IpyHTY€EThCSI Ha KOMIICHCAITIT i OTHOPITHUX
CJICKTPUYHOTO 1 MArHITHOTO IIOJIB Ha PYXOMHUM MOTIK €JIEKTPOHIB B €JIECKTPOHHO —
MIPOMEHEBIH TPyOIIi.

[Ipsime ekcrniepuMeHTaNbHE BHUMIPIOBAHHS e€JeMeHTapHoro 3apsagy y 1909 p.
BUKOHAB aMEpUKAHChbKUU (i3uk P. MimikeH. AHanoriyHi aociiau Oyiau MOBTOPEHI B
pi3HuX KpaiHax cBity. B Pocii Maibke B Toii camuii yac Taki gocmimu nposis A. @. Modde.

MinikeH B TMpOCTip MK TOPU3OHTAIBHO  PO3TAlIOBAaHUMHU  OOKIaJIKaMuU
KOHJICHCAaTOpa BIPHUCKYyBaIM Macio. KpammmHu wMacia, TpOoXOJsS4yd uepe3 KaHal
NyJIbBEpPU3aTOPA, BHACIIIOK TEPTS €JIEKTpU3yBaiduch. [Ipm BiICYTHOCTI 30BHILIHBOTO
€JIEKTPUYHOIO TOJISI KpalUIMHU PIBHOMIPHO 1 MOBUIBHO TNajalH. MpU HaKJIagaHHI
30BHIIIHBOTO €JIEKTPUYHOTO PYX KparuIMHU ab0 MPUCKOPIOBaBCS, a00 CIOBUILHIOBABCS
3aJIEXKHO BlJ HANPSAMY HAIPYKEHOCTI TOJIS 1 3HAKY 3apsiay KparuHu. [linOupanucs Taxi
3HaYeHHs i HanpsaM E, 00 KpaljiiHa Macia piBHOMIPHO IiHIMaacs 3 MIBUAKICTIO o .
[lin yac ompoMiHEHHS NPOCTOPY MIXK IJIACTUHAMU KOHJEHCATOpa PEHTIE€HIBCHbKUMU
IPOMEHSIMHU TOBITPSl 10HI3yBAJIOCA, KPAlUIMHA Macjia 3MIHIOBaJIM CBIM 3apsii 1 CTpUOKOM
3MIHIOBAJIACS iXHS MIBUAKICTH. YPIBHOBXYIOUU €JICKTPUYHHUM IOJIEM JIF04Yl CHJIH, 1100
KOXXHOTO pa3y pyxajach pPIBHOMIPHO, BH3HAYWIM PIZHUIIO MIBUAKOCTEH 11 pyxy 1
oOumcnuian 3MiHy 3apsay. BoHa BusBUiacs KpaTHOIO /10 BEJIMYMHU €. TakuM YMHOM, 3a
JIOTIOMOT'OI0 JTocJiIiB MislikeHa JTOBEIM 1ICHYBaHHS €JIEMEHTApHOTO 3apsiay |e| 1 Bmepiie
BH3HAYHIIH Horo Bexmauny |e| = 1,6:10™° Kir. 3 mocmiziB TOMCOHA IS €IEKTPOHA BiIOMO
BigHOMmMEHHS /M. 3Bincu 3Haiiuntn Macy enextpora m=9,1-10°" kr.

OTxe, €NeKTpOH € MaTeplaibHUM HOCIEM HAMMEHIIOI Mach 1 HaWMEHIIOro
€JIEKTPUYHOTO 3apsy Y IPUPOI.

[ToHATTS “pO3MIp eNeKTpoHA” HE BAAETHCS CHOPMYIIOBATH OAHO3HAYHO. 3 OAHOTO
OOKy MPUIMAIOTh, IO €JIEKTPOH € TOUYKOBOK OE3CTPYKTYPHOIO YaCTHHKOIO, TOOTO YBECh

CJIEKTPUYHUIN 3apsi]] eIEKTPOHA 30Cepe/KEeHUI y ToUlll. 3 Ipyroro 60Ky YMOBHO BBOSTh
2

TaK 3BaHUM KIIACUYHUHN pajlyC €JEKTPOHA r = ~2,.8-10"" u. TlpuunHy mpoTupiu

2
4rgymce

3°4COBy€ KBAaHTOBa MexaHika. EJeKTpoH, K 1 BCsKa IHIIA MIKPOYAaCTUHKA, KpIM
KOPITYCKYJISIPHUX Ma€ 1 XBUJIbOB1 BIACTUBOCTI.

Amomna oounuys macu pieHa 1/12 macu syxpa atoma “°C.

Vuisepcanvna (monapna)easoéa cmana R — ue pobGorta posmmpenHs 1 mosns
ileaqbHOrO rasy mpu IocTiiHOMy THcKy npu Harpiauni Ha 1 K. Ii umcnose 3nauenns
MOJKHA 3HANTH, BUMIPSBIIM 00‘€eM 1 MOJs 1€aNbHOrO razy Mpu HOPMalIbHOMY THCKY



(101325 TIa) 1 Temnepatypi 273,15 K. YHiBepcaibHy ra3oBy CTajly BU3HAYAIOTh TaKOX
METO/IOM BiJIKauyBaHHsI, 34CTOCYBABILIU JI0 JIBOX CTaHIB MOBITPs pIBHSIHHSA MeHpaeneeBa —
Knanelipona. YHiBepcaibHa ra3zoBa cTaja IOB‘s3aHa 3 IHIIMMHU (PI3UYHUMHU CTaIUMU
R=kN A

Cmana bonvymana K piBHa BIIHOIICHHIO YHIBEpPCAIbHOI Ia30B0Oi cTasioi R 10 cTanoi
ABoramipo Na. Bona moB‘s3ye eHepreTudHy Ta aOCONIOTHY TEPMOJIMHAMIYHY
temneparypy: ® = K T. Crama bBonbpiMana BXOIWUTh B PsJ BaXKIUBUX (DI3UIHHX
criBBiHOMIEHb: ocHOBHE piBHAHHA MKT, y Bupas ans cepenboi eHeprii TEmIoBOro pyxy
YaCTUHOK, 3B‘SI3y€ CHTPOMit0 (Hi3UYHOI CHUCTEMHU 3 i TEPMOJAMHAMIYHOIO WMOBIPHICTIO.
Yucnoe 3HaueHHS K OTpuMyroTh Ha OCHOBI anux mpo R ta Na. besnocepennbo 3HaueHHs
ctasioi bonpliMana MoXHA 3HANTH, HaNpHUKIaA, 13 JOCHITHOI TEpPEeBIPKM 3aKOHIB
TEIUIOBOTO BUIIPOMIHIOBAHHS.

Opaniy3skuil ¢13uk JKan IleppeH ekcnepyMEHTAIbHO MiATBEPIUB TEOPETUYHO
orpumany A. FEiHmTeiiHoOM ¢opMyly Uid CEpeIHbOro KBajapaTa MEpeMILEHHS
OpOYHIBCHKOi YaCTHHKH <x2>=2kTBt. Ile mam0 MOXJIMBICTH OOYHCIUTH YHCIIOBE

3HaueHHs crajoi bombimMana K.

OOepranpHuil  OpOYHIBCBKMM pyX B TEOPETHYHOMY IUIaHI MPOCTIHMA Bij
MOCTYNAJIBHOTO 1 JIETTIIE MAAETHCS JOCTITHOMY JOCITIHKEHHIO.

B 1932 p. Kanmmep 3aidCHMB €KCHEPUMEHT 3 BHUBUYEHHS 00€pTaIbHOTO
OpoyHIBCbKOTO pyxXy. Ha myke TOHKIM KBapIOBi HUTII IIiJBIIIYBAJIOCS MaJICHbKE
n3epkaibiie. Ili1 BIUIMBOM yaapiB MOJIEKYJ HABKOJIMIIMHLOTO Ta3y J3epKalIbIle pOOUTH
0e3naaHl KPyTHIbHI KOJTMBAaHHS Ol TOJIOKEHHs piBHOBaru. J[ns iX crocTepekeHHs Ha
J3epKajblle HANpSIMIISIOTH CBITJIOBUU IPOMIHb, SKUM IMCIS BIJOMBAHHS IIONAJae Ha
mKaay. 3a MOJOKCHHSIM 3aidMKa Ha IIKajdl BU3HAYAIOTh KyTOBE 3MIIMIECHHS A3EPKAIBIlI
yepe3 piBHI IPOMIKKH 4acy.

S

Crany BonblMaHa 3HaXoasTh 3a (HOPMYJIOKO k=?<¢2>, ne f- Moxyns kpyueHHs

HUTKH, T — Temmeparypa, <¢2> - CepelHId KBaJpaT KyTa MOBOPOTY A3EpKajbls Bij

MOJIOKEHHS PIBHOBATH.

Cmana Aéocadpo Np piBHA YUCITY CTPYKTYPHHUX €JIEMEHTIB (aTOMIiB, MOJIEKYJ, 10HIB
ab0 IHIOMX YacTUHOK), 10 MicTIThcst B 1 wMom pedoBuHu. Cramy ABoraapo
BUKOPUCTOBYIOTH ISl BA3HAYEHHS 1HIIMX (PI3MYHUX KOHCTAHT: CTasloi bosbliMaHa, ctaoi
®apages. OauH 13 KpalMX €KCHEPUMEHTAIbHUX METO/IIB BU3HAUEHHS CTalioi ABOrajpo
IPYHTYETbCS HA BHUMIPIOBAHHI E€JIEKTPUYHOIO 3apsly, SKUH HEOOXIAHMM IS
CJIEKTPOJITUYHOrO PO3MAaJy BIJIOMOrO YHCIa MOJIB CKJIAAHOI PEYOBUHHU Ta 3apsiay
eJeKTpoHA. N 00UMCITIOIOTH TAKOXK, 3HAUIIIOBIY cTairy bonbimana k.

Cmana ®apades F uncenbHO piBHA €IEKTPUIHOMY 3apsiy, AKUH TMOBUHEH MPOUTH
4yepe3 eNICKTPOIT, 00 Ha eJNEKTPOAl BUAUIMBCS OJUH MOJIb OJIHOBAJECHTHOI PEYOBHHH.
Crana dapanes piBHa JOOYTKYy cTajoi ABOTaIpo HA €IEMEHTApPHHUMN €IEeKTPUYHUN 3apsil:
F=N A €.

3naueHHs F BuU3Hauanocs Ha OCHOBI BUMIPIOBaHb €JIEKTPOXIMIYHOTO €KBIBAJICHTA
cpibna.

Cmana Cmeghana — bonvymana G BXOAUTH Y 3aKOH, SIKWW BU3HAYA€ MOBHY (7151 BCIX
JOBXUH XBWUJIb) BUIPOMIHIOBAJIbHY 3/IaTHICTb a0COJIIOTHO YOpHOro Tija. Ywuciose



3HAQYEHHS CTajgoi 3HAWJIEHO TEOpeTUYHO Ha OcHOBI dopmynu I[lnanka nus GyHKIIl
pO3MOJIy  €Heprii 'y  CHeKTpl  BUOpOMiHIOBaHHA. Buxomsun 3 dopmynu
27°k*
15¢*h*

Cmana Bina BXomuTh y 3aKkoH 3MilleHHA BiHa, sSkuil CTBEpIXKye, IO JOBXKHHA
XBWII, Ha Ky MPUNAJa€ MaKCUMyM €HEprii y CHEeKTpi BUIPOMIHIOBAHHS aOCOJIIOTHO
YOpPHOTO Tija 0OepHEHO mporopliiHa abcomoTHIM Temmeparypi: 4,7 =»b. Yucnose

Ilnagka: o =

3HAUEHHS CTaJ0i 3HAWIEHO TEOpeTHYHO Ha OCHOBI (opmynu Ilmanka s QyHKIIl
pO3MOJIITYy €Heprii y CHeKTpl BuIpoMmiHiOBaHHS. Buxonsun 3 dopmynu I[lnanka:
_ hc
4,965k
Paoiayitini cmani (MOCTifiHI BHIIPOMiHIOBaHHS), - e (i3WuHi cTam c, =27hc’ i

c, :%, Kl BXoAsATh y (opmyny Ilnanka st dyHKUii po3nmogury eHeprii y CHekTpi

¢.r>=—
BUIPOMIHIOBAHHS a0COTIOTHO YOpHOTO Tima © %4 & o
Alet —1

Cmana Piobepea — (pyHnaMeHTanbHa cTaja, sfKa BXOJAWTh y BUpa3 I PIBHIB
€Heprii 1 4acTOT BUIIPOMIHIOBAHHS aTOMIB. SIKIIO BBaXkaTW, IO Maca sjpa aToma
HECKIHYEHHO BEJIMKa Yy IMOPIBHSIHHI 3 Macoro €JeKTpOHa (AIpo HEpyXome), TO, 3a

. 27’ me’ .
KBaHTOBO-MEXaHIYHUMU PO3PAXyHKAMHU R, = i JIe € Ta M— 3apsij 1 Maca eJIeKTPOHa.
C

Crany Pigbepra mokHa OOYMCIMTH, BUMIPIOIOYM JOBXWHU XBWJIb BIAMOBITHUX

JHIM y CIEKTP1 BUIPOMIHIOBAHHS aTOMa BOAHIO. /{1151 IMX BUMIpIOBaHb BUKOPHUCTOBYIOTh

MOHOXPOMATOP.



KopoTki BizoMocTi Npo BUeHHX, iM’A AKHUX YBIYHEHO Y HaiiMeHyBaHHAX oquHuub CI

AMIiep — OIMHUILISI CUJTU €JEKTPUYHOTO CTPYMY.

AMmnep Anape Mapi (22.01.1775-10.06.1836)

Opanny3bkuid ¢Gi3uk, wieH [lapusbpkoi akagemii HayK, OJWH 13 TBOPIIIB Cy4acHOI
enexkrpoauHaMiku. Hapomurcs y Jlioni. Ilin kepiBHUIITBOM OaThbka 3700yB BCEOIUHY
JIOMAITHIO OCBITY. Yke B 14 pokiB mpountaB yci 20 TomiB “Enmuxmnonexnii” Hdimpo i
JI’Anambepa, 0coOJIMBO 3alliKaBUBCA MPHUPOJHUYMMH HayKaMH, MaT€MaTUKOI Ta
dimocodiero.

[lepmi nHaykoBi mpami Ammepa Oynu TpHUCBSYEHI Teopii HWMOBIPHOCTEH,
JOCIIKEHHIO 3a7a4 3 OKPEMHX PO3AUNIB MaTeMaTUYHOTO aHajiizy. Ta HaWOiIpIImX
HAyKOBHMX YCIIXiB JOCAT B €JNEKTPOJMHAaMIli. [PYHTOBHO IOCIIIHB B3aEMOIII0 MikK
CJIEKTPUYHUM CTPYMOM 1 MAarHiToM, CKOHCTPYIOBaB JJsi LIbOTO 0arato OpUTiHAJIBHUX
npwiaiB. BusBUB BIUIMB MarHiTHOro mojisi 3eMil Ha PyXOMi MPOBITHUKHU 31 CTPYMOM.
BiakpuB B3aeMoji0 €NEKTPUYHUX CTPYMIB 1 BCTAHOBHMB 3aKOH TaKOi B3a€MOJIi (3aKOH
Awmriepa).

Awmriep — aBTOop Teopii MarHetusmy. Bin cdopmymioBaB Timoresy, 3a SKOI BCi
MarHiTHI B3a€MOJII1 € HACIIJKOM B3a€MOJIi1 KOJIOBUX MOJIEKYJISIPHUX CTPYMIB ycepeauHi
T1J, KO)KHUM 3 SIKHX €KBIBAJICHTHHUM IJIOCKOMY MAarHity. 3a AMIIEpOM, BEJIMKHI MarHit
CKJIAJIA€ETHCS 3 BEJIMKOI KUIBKOCTI TAKUX €JIE€MEHTAapHUX IUIOCKUX MArHiTiB. TakuM 4MHOM,
Amriep ynepiiie BKa3aB Ha TICHUN 3B’SI30K MK €JIEKTPUYHUMH Ta MarHiTHUMHM SIBULAMU U
MOCITIZIOBHO TPOBOJMB 1JI€I0 TPO EJIEeKTPUYHE TMOXOHKeHHS MarHeTu3my. Jlociiaus
MarHiTHE TI0JIE KOTYIIKH 31 CTPYyMOM — COJICHOilla, BHUCJOBUB 1ACI0 MiJACHICHHS
MarHiTHOTO MOJIs COJIEHOI]a PO3MIIIEHHSIM BCEPEIMHI MOT0 3a1i3HOTO OCep/Isl.

JloOpe Bigomi Tenep MOHATTS: €JIEKTPUYHUN CTPYM, MOTrO HAIpsM, €JIEKTPUUYHE
rmoJie, BIEpIe OYIM 3aIpoBajkKeHi B HAYKOBHil o6ir came AmmepoM. oMy HaleKuTh
Ha3Ba MPWIAY, Mg SKOTO IPYHTYETHhCS HA BIIXWJICHHI MArfiTHOI CTPIJIKA B MarHiTHOMY
MOJII  €JIEKTPUYHOTO CTPyMy, — TrajbBaHOMeTpa. BiH ymepiie BHCIOBUB 1J€I0
BUKOPHMCTAHHS CJICKTPOMATrHITHUX SIBUII JUIS TEepelaBaHHs CUTHAIIB Ha BEJIWKI BiJICTaHI,
sKa 3roJIoM OyJjia peasizoBaHa y BUTJISIII €IEKTPOMArHiTHOTO Tenerpady.

3a BUJATHI HAYKOBI JOCATHEHHS AMIiep oOUpaBcs 4ieHOM 0aratboxX akajaeMiid HayK
CBITY.

Bekkepesb — 0quHUIS aKTUBHOCTI HYKJIIJIa.

Bekkepean Anryan Anpi (15.12.1852 — 25.08.1908)

O®paniy3bkuid Pizuk, uneH [lapusbkoi akagemii Hayk. Hapoauscs B Ilapuxi, B cim’i
BiomMux yueHnx-disukiB. Moro Garbko Bekkepens Omekcanap EaMoH cBoi HaykoBi
IHTEpEeCH NPUCBSITUB MArHETU3MOBI W ONTHUYHHMM SIBUILAM, OCOOJMBO AOCIIIHKEHHSIM
docdopecueniii. bys unenom Ilapusbkoi akagemii Hayk, i npe3uaenToM. Jin bekkepenb
Antyan Ce3ap (takox uineH Ilapusbkoi akagemii Hayk) OyB odilepoM i1HXKEHEPHHX
BICHK, Tpodecopom [lapu3pkoro mpupoIHUUO-ICTOPUIHOTO My3eto. JlocmiTKyBaB SBHIIA
docdopecuieHiii, hayopecieHIli, TepMOeTeKTPUKN. BUHANIIIOB rajqbBaHIYHUN €IEMEHT 31
c1abKo¥0 MOJIIpU3aIli€to, Mu(epeHIiaTbHAN TaTbBAHOMETD.

HaykoBi inTepecu bekkepenss AnTyaHa AHpPI TOpKaJMCS TEPEBAXHO THUTAHb
ONTHKHU, 30Kpema sBUIl GdocdopecieHii, (ayopecieHIli, eIeKTPUKU, MarHeTU3MY,
Mi3HINIE TakoX (POTOXiMii, elekTpoximii Ta Mereoposorii. B ycix nmux ramy3six 3HaHb
BUKOHAB 0araTo pi3HOMAHITHUX HAYKOBUX JOCIIIKEHb. AJie HalOUIbIlle MPOCIABUB CBOE



M’ BIIKPUTTSIM 1 JOCIIJDKEHHSIM MPUPOJHOTO SIBHIIA, SKE JICTAJI0 Ha3BY CIIOHTAHHOI
paaioakTUBHOCTI, 3a 10 pa3zoMm 3 M. CknomoBcbkoro-Kropi ta Il. Kiopi B 1903 p. OyB
ynoctoennit HobeniBcbkoi mpemii.

Ha ¢acami Ilapu3pkoro mpupoaHUUO-ICTOPUYHOTO MY3€l0, i€ KMB 1 IpalltoBaB
bekkepenb A.A., BCTAHOBJICHO MeMOpialbHY JAOWIKY 3 Hamucom: “Y mabopatopii
npukiagHoi pizuku Aupi bekkepensb BiIkpuB panioakTuBHICTH 1 6epesns 1896 p.”

Bebep — onuHUIIST MAarHITHOTO TTOTOKY.

Beoep Binbreanm Exyapn (24.10. 1804 — 23.06.1891)

Himenpkuit ¢i3uk, npodecop yuiBepcuteriB y ['ammi, ['ertinreni ta Jlenmisi.
TpuBanuii yac TIIIHO CMIBIPAIIOBAB 3 BIIOMUM HIMEI[LKUM MaTeMaTHkoM ['ayccom.

BeGep mocmimxyBaB siBUINA, TOB‘sA3aHI 3 aKyCTHUKOIO, TEIJIOTOIO, MOJEKYJISPHOIO
¢i3ukor0, 3eMHUM MarHetu3mMoM. OJIHaK OCHOBHI HOro HAyKOB1 Mpalli MNPUCBSYCHI
€JICKTPOMAarHeTu3MoBi. BiH € aBTOpOM TiNoTe3u Npo JTUCKPETHICTh €IEKTPUYHOTO 3apsiay,
Teopii €IeMEHTApHUX MATHITIB - MAarHiTHUX JIUMONIB. JlOCHIKYyIOUM B3a€EMOIIO JTBOX
PYXOMUX E€JNEKTPUYHUX 3aps/iB, AIMIIOB BHUCHOBKY, IO pe3yJbTaT TaKOl B3ae€MOIl
3QJICKHUTh HE TIJILKH BiJl BIICTaHI MK HUMH, a W BIJl IIBUAKOCTI, 3 SKOIO BOHU PYXalOThCS
OJIMH BITHOCHO OJHOTO, BIJKPUB 3aKOH Takoi B3aemoJii. Lle nano fiomy 3Mory, 3 ogHOTO
00Ky, OOIpYHTYBAaTH TEOPETHUYHO 3aKOH AMIIepa JUIsl IBOX MaJIUX BIJPi13KiB MPOBIAHUKIB 31
CTPyMOM, a 3 IHIIOTO, TEOPETUYHO MIATBEPAUTH BCTAHOBICHUN EKCIEPUMEHTAIBHO
3arajbHUM 3aKOH €JIEKTPOMArHiTHOI 1HTYKIIi.

Hesanepeuni 3acinyru Bebepa B enexkrpomeTtpii. BiH y34B HallaKTHBHIIIY y4acTb y
po3po0JIeHHI Ta BIPOBAKEHHI B MPAKTHKY 4YyAoBOi 1Aei ['aycca mpo palioHaabHy
aOCOJIIOTHY CHCTEMY OAMHMIIb. 30KpeMma, Bebep 3amporoHyBaB KiJibKa OJMHHULb CUJIU
CTPYyMy, PO3pOOUB HOBI MPUJIATHU ISl €ICKTPUYHUX BUMIPIOBAaHb.

Oco0JIMBO BaKIIMBUM 3 ICTOPUYHOTO NOrJsAy Oyiio BUKOHaHE Bebepom crniibHO 3
Konbpaymiem mopiBHsSHHS 3apsigy KouaeHcatopa B enekrpocratnyHux (CI'CE) i1
MarHiTHUX (CI'CM) oguHUIIIX.

BoabT — oOnMHUIS €NEeKTPUYHOI HANPYTH, MOTEHIIaNy, PI3HUII TOTEHI[ATIB,
CICKTPOPYIIIHHOT CHUJIH.

BoabTa Aseccanapo (18.02.1745 —5.03.1827)

[Tamiicbkuii (pi3uk, BUHAXIAHUK TaibBaHIYHOTO enemeHTa. Hapomuscs B Komo,
no6su3y MinaHa. 3 paHHBOTO TUTUHCTBA 3aIlIKaBUBCS MPUPOTHUIMMHI HAyKaMH, 30KpeMa
BUBUYCHHSIM €JEKTPUUYHUX sIBULI. KinbKka poKiB BUKIIAIaB (I13UKY B CBOEMY PI1IHOMY MICTI,
micas yoro mpaioBaB npodecopoM IlaBiiicbKOro yHIBEpPCUTETY, 3rOAOM — JIEKAaHOM
¢d1nocodebkoro pakynpTeTy [lanyiicbkoro yHiBEepCUTETY.

Bonwsra Bmepine 3a1HCHUB 3aMKHEHE KOJIO EIEKTPUYHOTO  CTpyMmMy. Bimkpus
KOHTaKTHY PI3HUIIO TIOTCHINATIB 1 3amuMcaB 3HaMEHUTUH psaag Bombra B Takii
MOCJIIIOBHOCTI: ITUHK, OJIOBO, CBHHEIlb, 3130, JIATyHb, MiJlb, TUIATHHA, 30JI0TO, CPiOJIO,
pTyTh. [licust TpuBamMXx MOCHIAIB /Tl 301bIICHHS €EKTIB, 1[0 BAHUKAIOTH MPH 3'€THaHHI
PI3HOPIAHUX TPOBIIHMKIB, TPHUHUIIOB JO BIAKPUTTS TEPIIOTO JDKEpesia eICKTPUIHOTO
CTPYMy — BOJIbTOBOTO cToBma. Ilepmmii Takuii croBm ckiagaBcs 3 20 map MIgHUX 1
[IUHKOBUX KPYXKEUKIB, PO3AUICHUX CYKHSIHUMH KPYXKE€UKaMHU, 3MOYCHHUMH COJIOHOIO
BOJ1010. BuHaliieHnii BOIBTIB CTOBI JaB 3MOT'y MPOBECTH OaraTo AOCIIJIIB 1 BIUIMHYB HE
TITIBKM HAa PO3BUTOK HAYKH MPO EJNEKTPUKY, a W Ha IcTopito Jrojactea. | B 1pomy



0e3cMmepTHa 3aciayra BosbTa B icTOpii HAyKH.

Bonbra BuHAWIIOB CMOJSHUNA enekTpodop, AyKe UYYTIUBUH EJIEKTPOCKOIL,
CJICKTPOMETP, KOHACHCATOp Ta IHII Tpuiaagd. B Ximii Takok BHKOHaB Oarato
JOCITIKeHb, 30KpeMa BIIKpUB OOJOTHHM Ta3 1 BUBYMB HOTO BIACTUBOCTI. Y ¢i3100rii
BIIEpIIIE MOKa3aB, 1[0 HEPBU TBAPWUH MAaIOTh 3HAUYHY E€JIEKTPUYHY 30YIKEHICTh, BIAKPUB
BJIACTHUBICTH €NEKTPUUHOI 30YPKEHOCT1 OpPraHiB YyTTiB JIOAHHH.

I'enpi — onquHUIS 1HAYKTUBHOCTI, B3a€MHOI 1HYKTHBHOCTI

I'enpi JTxo3ed (17.12.1797 — 13.05.1878)

AmepukaHchkuil  ¢i3uk, wieH HamionanbHOi akaaemii Hayk, ii TPE3UIEHT.
Hapomugscs B Onbani. Y 1832—1846 pp. — npodecop IIpictoHchkoro konemxky, a 3 1846
p. — aupexTop CMITCOHIAHCHKOTO THCTUTYTY.

HaykoBi mpaimi mnpucBsdyeHi enekTpoMmarHetusmy. llepimM  ckoHCTpyroBaB
€JICKTPOMATHITH BEJIMKOI CHJIM, HAMOTYIOUH Ha 3ajli3He Ocep/s 13071b0BaHUM APIT Y KUJIbKa
PAAIB; CKOHCTPYIOBAaB €JIEKTPUYHMI JIBUTYH, BUHAMILIOB €JIEKTPOMArHiTHE pelie, BIAKPUB
SBUIIE CaMOIHAYyKIlli. PasoM 31 cBOIMU yuHAMH MOOYIyBaB €JIEKTPOMArHiTHHM Teserpad,
akuil nisiB Ha TepuTopli [IpicToHCHKOTO KOJIeq X y. BCTaHOBUB KOJMBAJIbHUN XapaKTep
PO3psiy KOHJEHCATOpA.

I'enpi OyB OJHMM i3 OprasizaTopiB AMEpPUKAHCBKOI acouiaiii pO3BUTKY HAyK, il
NPE3UTEHTOM, a TAKOK MPE3UAEHTOM (P110c0(CHKOr0o TOBAPUCTBA Y BalllMHITOHI.

I'epuy — OIMHUIIA YaCTOTH MEPIOUIHOTO TPOIIECY.

Iepu I'enpix Pynoand (22.02.1857 —01.01.1894)

Himenpkuit pizuk, oguH 13 3aCHOBHUKIB ellekTpoanHaMiku. Hapoauscs B 'amMOyp3i.
Haguagcs B Jlpe3neHcbkoMy Ta MIOHXEHCHKOMY YHIBEPCUTETAX, 3aBEPIILYBAB CBOIO OCBITY
B bepniHcbkoMy yHIBEpCHTETI i KepiBHHITBOM ['enmbMmroinbia. 3rogom —ipodecop
Bumioi Texniunoi mkonu B Kapicpye, npodecop BOHHCHKOTO YHIBEPCHUTETY.

3a mpomnosuniiero ['empmronbiia ['eprr mociimKyBaB SBHINA €IEKTPOAMHAMIKH 1
31MCHUB CBOi IMIMPOKO BIJOMI €KCIIEPUMEHTANIbHI pOOOTH, SIKI TPUHECIIH HOMY CIIPaBIKHE
BU3HAHHA. EKCnepuMeHTyrouM 3 JBOMa 1HAYKTHBHUMH KOTYIIKaMmH, ['epll BHHAWIIOB
CIOCi0 TeHepyBaHHS EJEKTPOMATrHITHUX XBUJIb 3a JIONIOMOTOK) CKOHCTPYMOBAaHOTO HUM
BiOpatropa. ExcniepuMeHTaIbHO JOBIB, IO KOJUBAJIBHUN po3psn BiOpaTopa 30yIKye B
MPOCTOPI XBWJII, SIKI CKJIQalOThCA 3 JIBOX KOJHBaHb — EJIEKTPUYHOTO ¥ MarHiTHOTO,
MOJISIPU30BAHUX TEPICHIUKYJISIPHO OJHE 10 oaHoro. Hagami BCTaHOBUB BIAOUTTS,
3aJIOMJICHHSI, IHTep(EPEHILit0, MOISPU3ALIII0 X XBUIIb 1 MOKa3aB, 0 €KCIIEPUMEHTAIbHI
(haKTH IIJIKOM MOSCHIOIOTHCS Teopiero MakcBea.

I'epit  po3poOWB  KIACHYHUN METOJT BUMIPIOBAHHS IIBUIKOCTI XBWJIb ¥
IPSIMOJTIHIMHOMY MPOBIIHUKY 1 TIEPIIMM 3acTOCyBaB BekTop YMmoBa— IloiHTIHTA s
00YHCIIEHHS! TOTOKY €HEpTii, 1[0 BUITPOMIHIOETHCS JUMOJIEM Y HABKOJIUIIHIN MPOCTIp.

HayxkoBi nocmimkenns ['epiia mokiany mo4yaTok TEOPETUIHUX OCHOB PAIIOTEXHIKH.

I'peii — oMHUIISI TOTJIMHYTOT JI03U Pa/li0AKTUBHOTO BUIIPOMIHIOBAHHSI.
I'peii JIyi I'apoana (1905 - 1965)

AHrIAChKUM Pi3UK 1 pagiodioIor.

J5K0oyJab — OIMHUI POOOTH, €HEPrii KiIJIbKOCTI TETUIOTH.



Jxoyan Ixeiime IpeckorT (24.12.1818-11.10.1889)

Anrmiiicekuii Ppizuk, uieH JIOHTOHCHKOTO KOPOJIIBCHKOTO ToBapucTBa. Hapoauscs B
Condopai. 3100yB TOMaIIHIO OCBITY. Ypoku 3 ¢i3uku gaBaB oMy Jlxk. JanbToH, mifg
BIUIMBOM $IKOTO TIOYaB E€KCIEPUMEHTAJbHI JOCHIIKEHHS SIBUI] €JIEKTPOMAarHeTH3My Ta
Ter1oTi. OJHOYaCHO KOHCTPYIOBAaB eJ'IeKTpI/I‘-IHi OpHIaIN.

JI>kOynb BUKOHAB OCHOBOTIOJIOXKHI €KCIIEPUMEHTATbHI JOCHIKEHHS, SK1 CIIpHSLITH
BCTAQHOBJICHHIO 3aKOHY TEIJIOBOi [ii EJIEKTPUYHOTO CTPyMy 1 B3a€EMO3B'SI3KY MiXK
NEPEeaHOI0 TEIUIOTOI0 Ta BUKOHAHOIO MEXaHIYHOIO poOoToro. Po3pobneHuii HuM meron
BHU3HAYEHHS MEXaHIYHOTO €KBIBAJICHTA TEIJIOTH BBIHMIIOB y BCI MIAPYYHHUKH 3 (i3UKH.

Pazom 3 anrmiiicekum (izukomM Y. TOMCOHOM BiJKpUB SIBUIIE OXOJIOJKEHHS razy
npu  aaiadaTUYHOMY PO3LIMPEHHI, sKE IMi3Hime Oyja0 YCHIITHO BUKOPHUCTAHE IS
CKpaIUIeHHs rasiB. byiyuu NpuxuiIbHUKOM KIHETHYHOI Teopii TeraoTH, J>Koyib MOsICHUB
TUCK Ta3y Ha CTIHKU MOCYJIUHU, OOUHUCIUB MBUJIKICTh PYXY ra30BHX MOJIEKYJI 1 BCTAHOBUB
il 3anexHicTh Bim Temmeparypu. [loOyayBaB TepMOJMHAMIYHY TEMIIEpATypHY IIKaIy.
BukonaB 6araro iHIIMX €KCIEPUMEHTAILHUX HAYKOBUX (PI3UYHUX JTOCIHIIKEHbD.
3iBepT — OIMHUIISA €KBIBAJICHTHOI JO3H.

' Pound 3iBept. 06 sx0BTHs 1896 - 03 1966

HIBEJCHKUM paalopi3uK, SKUHA BHBYAB BILIUB
pajiallifHOTO  BUIPOMIHIOBAaHHS  Ha  OIOJIOT1YHI
OpraHi3aMHM, OJWUH 3  pOJOHAYaJIbHUKIB  HAyKH
paaio6ioiorii

Y 1979 na dectb Poawsda 3iBepT Ha3BaHa
onuuuns  BuMiptoBanHss  CI  edexkTuBHOT  Ta
€KBIBAJICHTHOI J103 10HI3YIOUOTO BHUIIPOMIHIOBAHHS -
3iBepT (3B,SV).

Takox iMm'ssm 3iBepT HeO(DIIIiHO HA3UBAIOThH
Menans pagiariiiHoro 3axucty (Meaajb 3iBepT), 11O
MPUCYIKYETHCS IBencekor0 KOPOJIIBCHKOIO
akazeMi€ro Hayk 3 1962 3a iioro iuimiatuBoro. Ha BigMiHy BiJl OLIbII BIJOMOI Haropojau
[IIBencrkoi akanemii - HoOeniBchKoi mpemii - JlaypeaTiB «Menali 3iBepTa» BKpail Mmajo -
mumie 10 oci6 3a ctanoM Ha 2003. Cepen HUX - pOCIMCHKHI JliKap-pajioior, npodecop
A. K. I'ycpKkoBa, sgxa crana aes'stum Jiaypearom y 2000.

VY 1964 3acuyBaB MixHapoaHy acoiialiito 3 paniamiiiHoro 3axucty (International
Radiation Protection Association )

Ky10H — ouHUIS €TeKTPUIHOTO 3apsiay.

Kyaon lllapas Orwocren (14.06.1736 — 23.08.1806)

@panny3pkuid Pi3uk 1 BIACHKOBUN 1HXKeHep, wieH [lapu3bkoi akaaemii Hayk.
Haponuscs B Anrynemi. 3akiHYMB IIKOJIY BIMCHKOBHUX IHXKEHEPIB 1 BCE KUTTS OyB
BIHICHKOBHM.

Kynon BHKOHaB TpyHTOBHI HAyKOBl JOCTI/DKCHHS B TEXHIYHIA MeXaHily,
MarHeTusMmi, # 0cobsnBo enekTpuili. ChopMyiOBaB 3aKOHU TEPTS KOB3aHHS Ta KOUEHHS.
JlocniauB KpydeHHS BOJIOCSIHMX, HIOBKOBHUX 1 METaJ€BUX HUTOK, YCTAaHOBHUB 3aKOHHU
KpyuyeHHs. Ha OCHOBI IMX HdOCHIKEHb CTBOPUB HOBUH JyXK€ YYTIMBHM METOJ
BUMIPIOBAHHS CWJIM. 3a JIOMOMOTOI0 BHUTOTOBJIEHUX HHMM KPYTHJIBHUX TEpE3IB BIAKPUB
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OCHOBHMI 3aKOH €JeKTPOCTATUKH, 110 JicTaB Ha3By 3akoHy Kyrona. [li3Hime meit 3akoH
BIH MOUIMPUB HA B3a€EMOJ1I0 MarHITHUX MOJIOCIB.

VYnepiie BUCIOBUB TINOTE3y, MO0 KOXHA MOJIEKYJa IMijJ 4yaCc HaMarHiuyBaHHS CTa€
MOJISIPU30BaHOK0, BCTAHOBUB BIICYTHICTh €IEKTpHU3allli BCepeAUH1 IPOBITHUKA.

Hocmimxennss KymoHa cTaay OCHOBOIO Jii HACTYNMHHUX EKCIMEPUMEHTAIbHUX 1
TEOPETUYHUX JTOCITIPKCHD SJIEKTPUIHUX T4 MarHITHUX SIBUIIL.

Hb0TOH — OIMHUILA CHIIH.

Hyuroton Icaak (04.01.1643 — 31.03.1727)

AHTTICHKHIA (PI3UK 1 MaTEeMaTUK, OCHOBOTIOJIOKHUK CY9acHOTO TMPUPOTO3HABCTBA,
TBOpelb KiaacuyHOoi (i3uku. YneH JIOHZOHCHKOTO KOPOTIBCHKOTO TOBAapHCTBA, HOTO
MPE3UCHT, Harjsiaad, a 3roJoM AWpekTop MonetHoro aBopy Amriii. HapommBcs y
Byncropri B censiHCbKiN poauHi, momep y KeHnciHnrroni — okomuili JIoHa0HA, MOXOBaHUH
y HamionaneHoMy manTeoHi Anrmi — BectmincTepchkomy abatcTBi. Hammc Ha #ioro
NaM'ATHUKY 3aKIHUYEThCS TAKUMHU CJIOBaMH: «... Hexail cMepTHI paliioTh, 110 iCHyBaJa
TakKa MpUKpaca JOJCHKOT0 POIY».

HeroToH cdopmynioBaB OCHOBHI 3aKOHU KJIACMYHOI MEXAHIKH, BIJIKPHUB 3aKOH
BCECBITHBOTO TSDKIHHS, JUCIEPCIIO CBITJIA, PO3BUHYB KOPITYCKYJIIPHY TEOpilO CBITIA,
po3poOuB (He3anexkHo Bin JlelOHINa) audepeHiiaibHe W 1HTErpajgbHE YHCIICHHS.
VY3aranpHUBIIKM PE3yJbTATH JOCHIKEHb CBOIX IONEPEIHHMKIB y MEXaHIll Ta BIACHI,
HploTOH HamucaB BenMue3Hy npanip «MaTemMaTudHl MOYaTKH HATypalibHOI (iiocodii»
(1687). «IloyaTku» MICTSITH OCHOBHI TOHSTTS Ta aKCIOMAaTUKy KJIACHYHOI MEXaHIKH,
30KpeMa MOHATTS MacH, KITbKOCTI PyXy, CHIIHA, IPUCKOPEHHS 1 TP 3aKOHU PyXy — 3aKOH
1HEpIii, 3aKOH NPOIMOPLINHOCTI CWJIM NPUCKOPEHHIO M 3aKOH nii Ta OpoTuaii. Y
«ITouaTkax» cGhHOPMYTHLOBAHO TaKOX 3aKOH BCECBITHBOTO TSDKIHHS, BUXOISYH 3 SIKOTO
Hp0TOH MosICHUB pyX HEOECHHUX T (TUTAHET, iXHIX CYNyTHHUKIB, KOMET) 1 CTBOPUB TEOPIIO
TSDKIHHS.

Benmuuesnnm € BHecok HpioTona B ontuky. Bigkputrts z[chepci'l' CBITJIA,
OCTiKeH S iHTepepeHuii Ta audpakiii CBiTIa, BUBYCHHS MPUPOIH KOIBOPIB TOHKHX
MIACTHHOK, BIAKPUTTS AMGPAaKIifHUX KiICIb, BCTAHOBICHHS 3aKOHOMIPHOCTI B iX
PO3MIILeHH], BIIKPUTTS SBUIA XPOMATHYHOI abeparlii, BUTOTOBJICHHS TENCCKONa- peq)
JIEKTOpa OpI/IFIHaJII)HOI CHCTEMH 3 METOI0 YCYHCHHs B HbOMY sIBUINA abeparlii — Takuid
JAJIeKO HE TIOBHHWH Tepenik mAocsarHeHb HpioToHa B onTuili. CBOT ONTHYHI TOCITIIHKEHHS
BiH BUKJAaB y npaiti «Ontuka» (1704).

HaykoBa TBOpuicTh HblOTOHAa Majia BUKIIOYHO Ba)XJIMBE 3HAYEHHS B 1CTOPIii
PO3BUTKY (PI3UKH.

OM — oauHULA EIEKTPUYHOTO OIIOPY.

Owm I'eopr Cimon (16.03.1787- 7.07.1854)

Himeupkuii ¢i3uk, Bukiagad i3k Ta MaTEMaTUKH B PI3HUX TIMHA31gX, 3r0JI0M
npodecop HiopuOep3bKoi BUIIOT TOMITEXHIYHOT KON Ta MIOHXEHCHKOTO YHIBEPCUTETY.

OcHoBHI HaykoBi jgociipkeHHs Owma CTOCYIOThCS  €leKTpuKd. BukoHaB
OCHOBOTIOJIOXKHI ~€KCIIEPUMEHTAJIbHI  JTOCHIPKEHHSI BJIACTUBOCTEM KOJIa TOCTIMHOTO
CJICKTPUYHOTO CTpyMy. Ha OCHOBI IMX MOCHIIKEHb JOBIB OJHAKOBICTh CHUIIU CTPyMY B
pI3HHMX JUISHKAX KoJja, 3'€JHAHUX TOCIIJOBHO, 3aJICKHICTh CHJIA CTPYMY BiJ JOBKHUHU
MPOBIIHKKIB, TUIOMI iXHBOTO IMOMEPEYHOr0 TEpepidy, a TaKOoXK BiJ MaTepialliB, 3 SKUX
BOHM BUTOTOBJICHI. BBIBIIM MOHATTS OmMopy Koia, copMystOoBaB OCHOBHUM 3aKOH



€JIEKTPUYHOI0 KOJIa, IO MOB'I3y€e MOro omip, €IeKTPOPYIIHY CHIIy Ta CUITy CTPyMYy B
KoJ1 (3akoH OMa).

OM JociiIKyBaB TaKOkK HarpiBaHHS €JEKTPUYHUM CTPYMOM IPOBIAHUKIB, BUKOHAB
BKJIMB1 JIOCIPKCHHS B aKyCTHIIl, Ha IMJICTaBl SKUX JINAIIIOB BUCHOBKY, 110 HAHTIPOCTIIIIE
CIIyXOBE BITUYTTS CHPUUYUHSETHCS JIMILIE TAPMOHIYHUMHU KOJMBAHHSIMH 1 IO JIIOACHKE
BYXO 37IaTHE PO3KJIAJIaTH 3BYK HA CHHYCOi/IH1 CKJIa/IOBI.

ABTOp 4YHMCIEHHMX HAyKOBUX MHpaub. byB o00paHuii wieHoOM JIOHAOHCHKOrO
KOPOJIIBCHKOTO TOBAPHCTBA.

IMackanab — OQUHHULSA TUCKY

IMackaan bae3 (19.06.1623- 19.08.1662)

®dpaniy3bpkuii MaTeMaTuk, $i3uk, dpitocod. Hapoauscs B Kinepmon-deppani B cim'i
MaTreMmaTuka. 37100yB JOMAIHIO OCBITY ITiJI OCOOMCTHM KEpIBHUIITBOM OaTbka. 3
JTUTUHCTBA BUSIBUB HAJ3BHYAHI MaTeMaTW4HI 3710HOCTI — Yy 16 pokiB cdopmyitoBaB
OJIHY 3 OCHOBHHUX TE€OPEM MPOEKTHBHOI TeOMETPii, SIKy IMi3Hime OyJ0 Ha3BaHO TEOPEMOIO
[Tackanga. BukoHaB HU3KY JOCHIIKEHb B 1HIIMX PO3J1JIaX MaTEMaTUKH, 30KpeMa B Teopii
IMOBIpHOCTEH, Teopli uncen. Y 1649 p. Ilackaib CKOHCTpYIOBaB N0JaBajbHy MalIUHY
(apupmomerp).

Y ¢izum Ilackanb ycnaBUB CBOE 1M'S TOJOBHUM YHHOM JOCHIDKCHHSIMH B
riipoctaTuill. BiH yCTaHOBUB, IO THCK Ha PIAMHY NepeaaeTrbcs 0e3 3MIHM B YCIX
Hanpsimax (3akoH [lackans); chopmyioBaB 3aKOH CHOJYYEHHMX MOCYAMH 1 PO3pOOUB
TEeOpito TiApocTaTuyHoro mpeca. OgHUM 13 TEpPIIMX yKa3aB Ha CIUIBHICTh 3aKOHIB
piBHOBaru piauH 1 raziB. Ha ocHOBI eKClieprUMEHTIB JOBIB, 10 3 BUCOTOIO aTMOC(hepHUit
TUCK 3MEHIIYETHCS; BCTAHOBUB, IO TOKa3u OapomeTpa 3ajekaTh BiJl BOJOTOCTI Ta TEM-
nepatypu noBiTpsi. OCTaHHE Majio BaXKJIMBE 3HAYCHHS JJI1 METEOPOJIOTTIi.

[Tackanp MIiAHO 3aliMaBCs TAKOX JITEPATYpHOIO MISUTBHICTIO, a HOro HayKOBI
TpakTaty 3 (Ppitocodii BUPIZHAIHUCS IITMOMHOIO TYMKH i 3aBEPILEHICTIO.

CiMeHC — OIMHULA €TIEKTPOIPOBITHOCTI.

Cumenc Epuact Bepnep (13.12.1816 — 06.12.1892)

Himenpkuii  (i3uKk, eNEKTPOTEXHIK 1 MPOMUCIOBENb. 3akiHuMB bepiiHcbke
apTwiepiiicbke 1HKeHepHe yuuiuine. Unen bepniHchkoi akamemii Hayk. 3aCHOBHHK 1
BJIACHUK BEJIMKUX €NEeKTpOTeXHIUHUX KOHIEpHIB «Cimenc 1 lambcbke», «CimeHC 1
[ykkepT» Ta 1H.

[Tepri HaykoBi mociimkenHs CiMeHca IMOB'si3aH1 3 TaJdbBaHOILIACTUKOIO. [li3HimmIe
3aXOMUBCA EJIEKTPOTEXHIKOIO Ta TenerpaHuM eneKkTpo3B's3KOM. BUTOTOBUB pPTYTHUU
ETAJIOH EJICKTPUYHOTO OTOpPY, MOOYAYyBaB €IESKTPUYHUHN MIPOMETP, CEEHOBUM (HOTOMETP,
BUMIPSB JIEJEKTPUYHY MPOHUKHICTh 0araTb0OX pedoBUH. BiakpuB mnpuHUMN ca-
MO30y/DKEHHS €JICKTPUYHMX MAaIlMH, Ha OCHOBI SIKOTO pPO3pOOMB 1 BHTOTOBUB
CJICKTPUYHUNA TEHEPATOP 13 CAaMO30YI>KEHHSM.

Baxxnusum y xurti Cimenca 0yJio ofep KaHHsI MaTEHTY HAa CKOHCTPYMOBaHUN HUM
3pa3ok TejerpadHoro amnapara, mo Jajxo HOMYy 3MOTy, 3aJTy4YUBIIHN JI0 CIIBIpAIll MEXaHIKa
[. T. Tambcbke, 3acHyBaTH HEBEIWYKY MaWCTEPHIO I BUTOTOBJICHHS TelerpadHux
amapariB 1 BUKOHAHHS 3aMOBJIEHb Ha MOOyA0BYy TenerpadHux JiHik 3B's3Ky. [lum Oyio
MOKJIQJICHO TOYaToK MismbHOCTI CiMeHca sK TMPOMHUCIOBIIA. 3 HEBEJIMYKOI MalCTEepHI
HEBJIOB31 BUpiC Beande3Huil koHlepH «CimeHc 1 ['anbehkey.



Y 1879 p. Cimenc ymepiie B CBITI noOyayBaB IOCHIAHUN 3pa30K MiCBKOTO
€JIEKTPUYHOTO TPAHCIOPTHOIO CIOJYYEHHSI — TpPaMBalo, SKUM 3 BEJIMYE3HUM YCHIXOM
3MIMCHIOBANIUCSA TEPEBE3CHHSI EKCKYPCaHTIB Ha TepuTopii bepiiHChKOiI MPOMHUCIOBOI
BHCTAaBKHU.

Tecaa —ouHUIIT MarHiTHOT 1HIYKIIII.

Tecaa Hukxona (10.07.1856- 07.01.1943)

CepOChKkuii yICHHH Y TaJTy3sX eeKTpo- Ta paI[iOTeXHiKI/I Hapoauscs B Cmuisinax
(Xopaarist). 3akiH4MB nomiTexHidHMi iHCTMTYT B I'pami i Ilpasekuit yHiBepcHTeT.
[TparroBaB iHXEHEPOM Y EyI[aHCIHTl a mizuime B [Tapuxi. YV 1884 p. emirpysas qo CIIA.

Po3pobuB  koHCTpyKkijii — 0OaraTodasHMX — TIEHEpPATopiB,  ENCKTPOJBHMIYHIB i
TpaHChOPMATOPIB Ta CXEMH po3Mmoaury OaraTodasHux CprMlB Binkpus sBuIe
00epTOBOr0 ~ MAarHiTHOro  mons. BHHAWIIOB — BHCOKOYAaCTOTHHH  TpaHC(OpPMATOp
(TpchcbopMaTop Tecma). BuBuaB fit0 BUCOKOYAaCTOTHHMX CTPYMIB Ha OpTraHi3M >KHBHX
1IcTOT. BuHANIIOB e€NeKTPONYUIBHUK, YacTOTOMIp 1 0araTo IHIIUX €JIEKTPO- Ta
paIlOTeXHIYHUX TTPUITA/IIB.

KeabBiH — 0IlMHUIIS TEPMOJAMHAMIYHOT TEMIIEPATYPH.

Tomcon (KeabBin) Yiabsam (26.06.1824-17.12.1907)

Anrnificekuit pi3uk, uieH JIOHAOHCHEKOro KOpOIiBChKOTro ToBapucTBa. Haponuscs B
bendacri. 3akiHunB KeMOpiIKCbKUI yHIBEpCHUTET 1 Maike PIK OnpalboByBaB
EKCIIEpUMEHTAJIbHY (PI3UKY B OJHIN 3 HAMKpalmx y cBiTl (13n4HKX JabopaTtopiii A. PeHbo
B Ilapwxi. Ilicns mporo kepyBaB Kadeapor TeopeTuyHoi (i3uku [1a3roBchKOro
YHIBEPCUTETY, NEAKUI yac OyB oro npe3uaeHToM. OCTaHHI POKU CBOTO JKUTTS OYOJIIOBAB
JloHAOHCBHKE KOPOJIBChKE TOBAPUCTBO. 3a BUJATHI HAYKOBI 3aCIyTrl 3J00yB TUTYJ JIOpJa
KenbBina. IloxoBaHuii y HalioHadpHOMY MaHTeoHI AHIII — BecTMmiHcTEpCchbKOMY
abaTcTBi.

BukonaB 6araro gochiKeHb 3 PI3HUX PO3AUTIB (DI3UKH, MAaTEMAaTUKH, TEXHIKH.
[lepmri HaykoBl mparli NpUCBSYEHI MpoOjaeMaM MaTeMaTH4HOi (i3HMKH, B TOMY YHCII
3aCTOCYBaHHIO psfiB Dyp'e mis po3B'3yBaHHS NEAKUX TEOPETUYHUX 3a7ad 3 (Di3UKH.
Po3po6uB BakJIMBHIT METO/ €JIEKTPUIHUX 300pa’KeHb, IKUM JaB 3MOTY PO3B'sI3aTH KUTbKA
Jy’Ke CKIIaJTHUX 3a71a4 3 €JIEKTPOTEXHIKH, TEOPIi TEIJIOMPOBITHOCTI.

Tomcon (KenbBiH) po3poOMB OCHOBU TEOPil CICKTPUIHUX KOJIMBAaHb, BUBIB BIIOMY
dbopmyily, sika BCTAHOBJIIOE 3aJICKHICTh MIXK MEPIOJOM BIACHUX KOJIMBaHb KOJUBAJIHHOTO
KOHTYpY Ta WOr0 €MHICTIO M 1HAYKTHBHICTIO; CKOHCTPYIOBaB KiJbKa BHCOKOYYTIMBHX
€JIEKTPOBUMIPIOBAJIbHUX MPUJIA/IIB.

3HayHi HaykoBi jgocsirHeHHss MaB Tomcon (KenpBiH) y TepMOIUMHAMIII.
CdopmymntoBaB Jpyruil 3aKOH TEPMOJWMHAMIKUA 1 JOBIB HEMOXKIIMBICTH 31HCHEHHS B
IPUPOJIi BIYHOTO JBHUTYHA APYroro poay. [IoMHIKOBO BHCIOBHB aHTHHAYKOBY TilIOTE3Y
npo «TemioBy cMepTh» BceciTy. Ll rimore3a 3a3Hana HUIIIBHOI KPUTHUKH 3 OOKY
BUJATHUX BUeHHX Yy rany3i ¢pizuku JI. boabimana, M. CMOIyXOBCBKOIO Ta 1HIIHX, SIKY, 710
pedi, YIeHHI CIIPUHHSB HAJICKHO.

Tomcon (KenbBiH) yCTaHOBHUB TMOHSTTS a0CONIOTHOI TeMIiepaTypu W aOCONIOTHOI
mKaau Temmeparyp — 1kanu KenpBiHa. Po3poOuB TepMoOJMHAMIYHY TEOPitO
TEPMOCIICKTPUYHUX SIBUII. 3IHCHUB KUTbKA IIKABUX JOCIIPKEHb 3 TETIOMPOBIIHOCTI.

BbyB o0Opanuii uieHom 0araTbox 3apyOiKHUX aKaJeMii 1 HAyKOBUX TOBApUCTB.

Bat — oquHUIIS TOTY>KHOCTI.



Yarr Jxeiimce (19.01.1736 —25.08.1819)

Awnrnivicekuii BuHaxigHuk. Hapomuees B I'pinomi (Iotnmawgis). IlparoBas
MEXaHIKOM y [ 71a3roBChKOMY YHIBEPCUTETI.

bararo cun goknaB A0 BAOCKOHaNIEHHs mapoBoi Mammuu Heiokomena. [ToOyayBas i
BUKOPUCTAB y Hill HUIiHAP monBiKHOI Aii. KpHBOMIMIIHO-TIOB3YHHMI MeXaHi3M 3aMiHHB
IUIaHeTapHO-3yO4yacToro mepexayeto. CKOHCTPYIOBaB — BIALIGHTPOBHM  perynarop i3

JPOCETBHOI0 3aCIHKOIO JJIsl MiATPUMYBAHHS MOCTIMHOIO KUIBKICTH OOEpTIiB Bajia TOMLIO.

Taki BAOCKOHAJEHHA Jalld MOXJIMBICTH YaTTy MHOOyIyBaTH YHIBEpPCAJbHUUN IMapOBHA
JIBUTYH, SIKMI BUSBHUBCS HA TOH 4ac JOCUTh €KOHOMIYHHUM, €(pEKTUBHUM, Ha0YB BEJIHKOTO
NOLIMPEHHS U BiIIrPaB 3HAYHY POJIb Y MIEPEXO/I1 IO KAMiTaiCTUYHOTO MAIIIMHHOTO BUPOO-
HUIITBA.

dapaj — OAUHUIIS €EKTPUUHOT EMHOCTI.

dapapeii Maiik (22.09.1791- 25.08.1867)

Anrmiicekuii Gpizuk, uieH JIOHTOHCHKOTO KOPOJIIBCHKOTO ToBapucTBa. Hapoauscs B
Jlonaoni. HaBuaBcsi camocTtiitHo. BrnamTyBaBcst Ha poOOTY aCUCTEHTOM Yy J1abopaTopito
BIJIOMOTro aHriicbkoro ¢isuka i ximika I'. Jlei B KoposiBcsbkoMy iHCTUTYTL. Y 1825 p.
IPU3HAYAETHCS AUPEKTOPOM JabopaTopii KoposliBChKOro 1HCTUTYTY, 3aMIHMBIIM Ha 1A
nocazi I'. [esi. 3 1833 p. — nmpodecop kadenpu xiMmii I[bOTO IHCTUTYTY.

[Tepunt naykoBi pgocnimkenHss dapanes crocyBanucs Ximii. Bmepine 31iiicHUB
3piKeHHS xJopy, | 3100yB OeH301. OnHaK HEBAOB31 BCi CBOI HAyKOBI BIIOJAOOAHHS
OpUCBATUB (DI3UIl, 30KpeMa eJeKTpoMarHetusmy. HallBUIIUM CBITOBUM HAayKOBHM JIO-
csarHeHHsiM Dapajiest OyJo BIAKPUTTS SIBUIIA €IIEKTPOMArHITHOT 1HAYKIIIT, SIKE CIIPUIMHIIO
CIIPaB)KHIM EPEBOPOT y TEXHIII1, CTAJI0 OCHOBOIO €JICKTPOTEXHIKH.

VY mpamgx ®dapanes 3 €IeKTpOMarHeTU3My BaXKIMBUM TaKOX OYyJi0 BBEJCHHS B
HAyKOBUU 00Ir MOHATTS 1oJist. Bin ynepiie B icTopii po3BUTKY (Pi3UKH BUKOPUCTAB TEPMiH
«MarHiTHe mosie». 3a BucioBOM A. EifHinreilHa, ines moiyis Oyna HalOpHUTiHAIBHINIO
ineeto Dapanest, HAMBAXIUBIIINM BIIKpUTTSM 3 yaciB HeroTona. 3a ®@apaneem, mpocrip, B
SKOMY BiZIOyBalOThCS sIBUIIA, caM Oepe B HMX y4acTb, € HIOM BMICTHIIMILEM YCIX SIBHILL.
®apaneil y cBOiX JOCIIIKEHHSAX YyAOBO CKOPUCTABCS YSBIECHHAMM MPO EJIEKTPUYHI Ta
MarHiTH1 CUJIOBI JIiH1i, X04a MOMMJIKOBO 1 BBaXkaB iX peajabHO icHyrounMu. O1xe, apaneit
BUCTYIIUB Yy I YacTWHI CBOiX HAyKOBUX JOCSITHEHb TBOPIIEM YYEHHS TIPO
€JIEKTPOMAarHiTHe moJjie. Matepist ctajia BUCTynaTd He Jume y (opmi pedyoBUHH, a U y
dbopmi moJs.

®dapajneli BIIKpUB 3aKOHU €JIEKTPOJIi3y, BUCIOBUB TINOTE3y MPO ICHYBAHHS 10HIB,
yrepiie OmucaB SBUINA Tapa- Ta JlaMarHeTU3My, OOepTaHHS IUIONIMHU TMOJSpHU3allii
CBITJIa B MardHiTHOMY 1OJIi. BUSIBUB BIUTHB Ji€JEKTPUKIB HA €IEKTPUIHY B3a€EMOJIIIO 1 BBIB
y HAyKOBUW OOIT MOHATTS AICJIEKTPUYHOT MMPOHUKHOCTI, €KCIIEPUMEHTAIBLHO JIOBIB 3aKOH
30epexeHHsT eIEKTPUYHOTO 3apsay. Jlo Toro >k BiH OyB BHUIATHUM MOMYJISPU3aTOPOM
13Uk,



IonsiTTs po BuMipoBaHHs ¢izuunoi Bessuunnu. Kinacudikauis BUuMiproBaHb

[Tin BumiproBaHHAM (PI3MYHOI BEJIMUYMHHM PO3YMIIOTH IMOCIIOBHICTh OMNEpallii, sKi
BUKOHYIOTBCSI JIOCHIAHUM IUIAXOM TPH  JOTMOMO31 TEXHIYHMX 3acoOiB(TIPHIIAIIB,
7a00paTOPHUX YU TEXHIYHMX YCTAHOBOK) CIELIAIbHO MPU3HAYEHUX ISl 3HAXO/KEHHS 3
BiJIMTOBITHOIO TOYHICTIO 3HAYCHHS (PI3UYHOT BETMYMHU, [0 XapaKTEPU3YeE TOCHTIHKYBAHUN
00’exT a0 sIBUIIIE.

Bcesike BUMIpIOBaHHS MOJIATAE Y MOPIBHSIHHI JaHOT BETUYUHU 3 1HILIOIO, OJTHOPITHOIO
BEJIMUMHOIO, fKa B35Ta 3a OJMHHUINIO. AJle HE 3aBXIU TaKe MOPIBHAHHA BUKOHYIOThH
oe3nocepeHb0. Y OLIBIIOCTI BUMAJAKIB BHUMIPIOETHCS HE caMa BEIUYMHA, a 1HII
BEJIMYMHU, SKI TOB’A3aHI 3 HEH THMH 4YHM IHIIMAMH CHIBBIIHONICHHAMH 1
3aKOHOMIPHOCTSIMH.

VY 1upomy miiaHi BUMiIpIOBAHHA MOAUISIIOTH HA TIPsIMi 1 HENPSIMI.

Jlo mpsiMuX BHUMIPIOBaHb HAJIEKaTh TakKl, MPU SKUX YKCIOBE 3HAYEHHS IIyKaHOI
BEJIMYMHU OTPUMYIOTH B PE3YJIbTATI OJTHOTO BIAJIIKY YU CIOCTEPEKEHHA. AOO mpsiMuUM
HA3MBAIOTh TaKe BUMIPIOBaHHS (PI3UYHOT BEIMYUHU, [IPU IKOMY BX1JHUI BUMIpIOBaIbLHUN
CUTHAJI B’)K€ MICTUTh 1H(POPMAILIiIO PO BUMIPIOBaHY (Di3UYHY BEJIIUUUHY.

Hamnpukinan: BUMIpIOBaHHS TEeMIEpaTypud TEPMOMETPOM, aTMOC(PEPHOrO THCKY -
0apoMeTpoM, Macu — TEPE3aMH.

[Ipy mnpsiMoMy BHMIPIOBaHHI 3HAa4€HHS (PI3UYHOI BEJIMYUMHU OTPUMYIOTh 3a
MOKa3aMy BUMIPIOBAHOTO MPUIIaay.

HemnpsiMmi BUMiproBaHHS — II€ BUMIPIOBAHHS, MPU SKUX 3HAYCHHS BEIIMYWHH, SKa
ABJIsiE COOOI0 BiIOMY (DYHKIIIO IHIIMX BEJIWYMH, BU3HAYAIOTh HUISXOM OOYHCIICHb 3a
pe3yibTaTaMu MpPSMUX BHUMIPIOBaHb BEJIMYMH — apryMeHTiB ¢QyHkmii. IloTpiOHO
BIJIMITUTH, IO BEJIMYMHU, OTPUMAHI MNPSAMHUMH BUMIPIOBAaHHSIMHU, BHUMIPIOIOTHCA Y
BIJIMOBITHUX YMOBax. ToMy pe3yJibTaT HEMPSIMHUX BUMIPIOBaHb MIPUB’I3aHUM 10 TUX YMOB,
B SIKUX MMPOBOJIMIIMCH MPSIMI BUMIPIOBAHHS.

[IIupoko BUKOPHUCTOBYIOTh METOAM BUMIPIOBAaHb, B SIKMX Ha BX1J MPHJIATYy 1€ HE
Oe3rmocepeTHb0 BUMIPIOBAHHS BEJIMYMHA, JIedKa 1HIIa (Pi3uyHa BEIMYMHA, KA TIOB’ s13aHa 3
BUMIPIOBAHOIO BIJJOMOIO (DYHKITIOHAJIbBHOIO 3aliexHIcTI0. [Ipu 1boMy uisi 3py4HOCTI
HIKaJdy TpWIaay TPaayioloTh B OJIMHUIISX BUMIPIOBAHOI BEJTUYMHH, BPAXOBYIOUU BIJOMY
(yHKLI0HATIBHY 3aJI€KHICTD.

[Ipuknagom Moxe OyTH BUMIPIOBaHHS BUCOTH HaJl IOBEPXHEIO 3eMJI1 aIbTUMETPOM,
AKUWA € OapoMeTpoM. BHMiprOBaHOIO BEJIMUMHOKO € BHUCOTA, & HAa BXIJ MPUJIATY i€ TUCK
atMocepu. Un MOKHA BBa)KaTW Takl BUMIpOBaHHs HenpsmMuMmu? dopmanbHO Tak. Aje
IpU NOJIOHUX BUMIPIOBAHHSIX HEMAa€ MOXMOOK, sIK1 3yMOBJIEHI 00unciaeHHsAMU. OCKUIbKU
pe3yJbTaT BUMIPIOBaHb BU3HAUAIOTHCS O€3MOCEepeHbO 3a TMOKa3aMHU BHUMIPHOBAJILHUX
NPWIAJIIB, iX 3pYyUHIIIE BIIHECTH J0 MPSMUX BUMIPIOBAHb.

Jlo HempsMHX BHUMIPIOBaHb BIAHOCATH TUIBKM Taki BUMIPIOBaHHS, TPH SIKUX
pPO3paxXyHOK TMPOBOJATH MICHsI OTPUMAHHS pe3YyJbTaTiB MPSAMHUX BHUMIPIOBaHb, KOJIU
HEOOX1THO BPaxOBYBaTH OKPEMO MOXUOKH OOUHCIICHb.

bararokpaTHi BUMiptoBaHHS OJIHI€1 BETMYMHU BUKOHYIOTH ISl 3SMEHIIIEHHS BILTUBY
BHUIIQJIKOBUX ITOXHOOK BHMIiPIOBAaHb. Ix BigHOCSTH 1O IpSMHUX BHMIpIOBaHb, XOua
pe3yNbTaT IUX BUMIPIOBaHb 3HAXOJATH SIK cepeaHe apudMeTUyHE PSy pe3yIbTaTiB
OJTHOKPATHHUX BUMIipIOBaHb.



BumMiproBaHHs MOIUISAIOTH TAKOXK HA JTA0OPATOPHI 1 TEXHIYHI.

JlabopaTopHi BHMIPIOBaHHSI MPOBOJASTH B OCHOBHOMY, MpPH PI3HUX HAYKOBUX
JOCITIDKCHHSX, KOJIM HeOOX1THO 3a0e3MeunTH OUIbII BUCOKY TOYHICTh BUMIpIOBaHb. s
I[bOTO IT1JT YaC CaMOT'0 BUMIPIOBaHHS 1 MICJS HbOT'O JOCTIKYEThCS MOXHUOKa OTPUMAHOTO
KOHKPETHOTO pe3yJIbTaTy BUMIpIOBaHb. JIJisi 3SMEHIIIEHHS! MOKJIMBUX MOXUOOK pe3yibTaTy
BHUMIPIOBaHb YaCTO BUKOPUCTOBYIOTh TaKi 3aXOH:

- BUKOPHCTOBYBaHI 3acO0M BHUMIpPIOBaHb 1HJAMBIAYyaJIbHO aTECTYIOTHCS, BU3HAUAIOTHCA
HECTaOLTBPHOCTI iX METPOJIOTIYHUX XapaKTEPUCTHUK;

- YMOBH KOXHOTO aKTy BHUMIPIOBaHb HaMararoTbCAd 3pOOWTH TaKUMH, II00
HEeCTaOILHICTh MOXHUOKH cTajia SKOMOTIa MEHIIIOIO;

- TMPOBOAATH OaratokpaTHI BUMIPIOBaHHS [JI1 3MEHINCHHS BIUIMBY BHUITQKOBHUX
TTOXHOOK;

- Uil 3MEHUIEHHS JAMHAMIYHOI MOXUOKH BHKOPUCTOBYIOTH 3aCO0M BUMIPIOBaHHS 3
JTUHAMIYHUMHU XapaKTePUCTUKAMH, K1 332 MOXJIMBICTIO € OJIM3bKUMHU JI0 1J1€TbHUX
(TakuMu, sK1 3a0e3MeuyloTh HE3HAYHYy 3aJIeKHICTh pPe3yJibTaTy BHUMIPIOBAHb Bij
HIBUIKOCTI 3MIHM BUMIPIOBAHOI BEJIMYMHU. )

OTxe, mnpu J1a0OPAaTOPHUX BHUMIPIOBAHHAX OJHOYACHO TPOBOJSATH  JBa
B3a€EMOIIOB I3aHUX JIOCTI/DKCHHs: OJIHE HampsMJIICHE Ha OTPUMAHHS Pe3yJbTary
BUMIPIOBaHHA 3 HaWMEHII MOXJIMBOIO TMOXHMOKOIO, a Jpyre Ha OI[HKY IOXUOKH
OTPUMAHOTO PE3YJITATy BUMIPIOBAHHS.

[Toxubka pe3ynapTary JsabOpPATOPHOTO BUMIPIOBAHHS 1 11 XapaKTEPUCTUKHU
CTOCYIOTbCSl TUIBKH pe€3yJbTaTy KOHKPETHOrO akTy BUMIproBaHHA. JlabopaTopHi
BUMIPIOBaHHS BHMAaraloThb BHUCOKOI KBajiikauii MepcoHaly, SKAA MPOBOJIUTH
BHUMIPIOBaHHS.

TexHiYHUMH € BHMIPIOBAHHS, I SKUX HAmepe]] BU3HAYAETHCS TEBHA TOYHICTD,
JOCTATHS JJIA JTaHO1 MpakTuyHOi MeTu. lle BUMIiprOBaHHS, SIKI MPOBOJATHCS B 3aJaHHUX
YMOBaX, 3a MEBHOI METOIMKOI0, pO3POOIIEHOIO 1 BUIPOOYBAHOO HAMIEPE/I, 10 TPOBEICHHS
BUMIpIOBaHb. TOMyY MpU BUKOHAHHI TEXHIYHUX BUMIPIOBaHb HEMAE MOTPEOW BU3HAYATH 1
aHaTI3yBaTH MOXUOKH OTPUMAHUX pe3yJbTaTiB BUMIpIOBaHb. [[0OXMOKM BCiX pe3yibTaTiB,
AKI MOXYTh OYTH JONYIICHI MNpHU AaHIA perjJjaMeHTOBaHId METOAMII BUKOHAHHS
BumMiptoBanb (MBB) € Hanepes Bu3HaueHi.

TexHiuHI BUMIPIOBaHHS — 1€, K MPaBUJIO, MacoBl BUMiproBaHHA. [IpakTuyHO BCi
BUMIPIOBaHHS, AKI BUKOHYIOTh B YCIX Tally3fX HapOJHOTO IOCIOJApCTBa, 32 BUHSATKOM
HayKOBHX JIOCTIKEHb, HAJIEKATh 10 TEXHIYHUX.

KpiMm TOro po3pi3HsOTh BUMIPIOBAHHS MOCTIMHOI, 200 MaJlo 3MiHIOBaHOI (PI3UYHOI
BEJIMYMHHU, SIKI HA3UBAIOTh CTATUYHHUMHM, 1 BUMIPIOBaHHS 3MIHHOI B 4acl BEJIMYMHH, SIKi
HA3WBAIOTh TUHAMIYHUMH.

B3aram Kkaxy4d, HE3MIHHICTb BHUMIPIOBAaHUX BEJIMYWH, HA MPAKTULI MOXKe
3yCTpI4aTHCs JUIIIE TPU IUICCTIPSIMOBAHIM OIIHIT MOCTIHHUX TOXUOOK, KOJIM BUMIPIOBAHY
BEJTMYMHY CIICIIAIBHO MIATPUMYIOTh HE3MIHHOO. [Ipy MpakTHYHUX BUMIPIOBAHHSX, 9aCTO
BHMIipIOBaHa BEJIMYMHA, IIOBUIBHO Y IIBHUJIKO, aJIe MIHAETHCS.

IIpu knacudikamii BUMiIpIOBaHb HAa CTAaTHYHI Ta AWHAMIYHI 1i METOIO JOIIJIHHO
BBAKATH BPAXyBaHHS YW HEBPAaXyBaHHS B KOHKPETHUX BUMIPIOBAHHSIX IIBHJIKOCTI 3MIHU
BEJTUYHHH.



[ToxuOku, 3yMOBJICHI BIUIMBOM CaM€ IMIBUAKOCTI 3MiHM BHUMIPIOBaHOI BEJIMYHHHU,
HA3MBAIOTHCS TUHAMIYHUMU. SIKIIO 32 MEBHUX YMOB BHUMIPIOBaHHS (IIBUIKICTb 3MIHU
BUMIPIOBaHOT BEJIMYMHHU, BUKOPHUCTOBYBaH1 3aCO0M BUMIPIOBAHb) JUHAMIYHOK MOXHUOKOIO
MO>KHA 3HEXTYBATH - BUMIPIOBAHHS CTaTUYHI.

CykynHi BUMIPIOBaHHS — I1I€ BHMKOHYBaHI OJHOYACHO BHUMIPIOBAaHHSA KUIbKOX
OTHOMMEHHUX BEJIMYMH, TIPH SKUX [IyKaHI 3HAYEHHS BEIUYHH 3HAXOIATHCS
pPO3B’S3YBaHHSAM CHCTEMHU PIBHSIHB, 3700yTHX TMPU TMPSIMHUX BHMIPIOBAHHAX PI3HUX
CHOJTyYeHb IIMX BEJIMUYMH a00 MpU 3MiHI YMOB BUMIPIOBaHHS.

Hampuknan6 macy AEKUTBKOX Tid 3HAXOIATH 3a BiJJOMOIO MacoO¥0 OJTHOTO 3 HHX, Ta
3a pe3yJabTaTaMH NMPSIMUX MOPIBHSIHB Mac PI3HUX CIIOIYYEHb.

CriibHI BUMIPIOBAHHS — II€ OJHOYACHO BUKOHYBaHI BHUMIpPIOBaHHS JBOX a0o
KUTBKOX HEOJTHOMMEHHUX BEJIUYHH JIJIS1 3HAXODKEHHS 3aJICKHOCTI MK HUMH.

BumiproBanHs Mo)ke OyTH BUKOHAaHE 3a JONOMOTOIO 3aco0iB BuMiproBaHHS. lle
BIIMOBIAHI TEXHIYHI 3aco0H, SKI BHUKOPHUCTOBYIOTBCA JUIi 1 MarwTh HOPMOBaHI
METPOJIOT1YH1 BIACTUBOCTI.

J1o 3aco01B BUMIPIOBAHHS HAJIEKATh:

1. Mipu — ue 3aco0u BUMIpPIOBaHHS, NpU3HAYEHI MJis BIATBOPEHHS (HI3UYHOI
BEJIMYMHU 337]aHOTO po3Mipy (Tupsi — mipa Macu). Mipu MOXyTh OyTH OJIHO3HAYHHMH,
TOOTO TaKMMHU, 5Kl BIATBOPIOIOTH (PI3UYHY BETUUYHHY OJJHOTO PO3MIPY (TUPs, HOPMAIbHUI
€JIEMEHT) Ta 0araTo3HauYHKWMH, 10 BiATBOPIOIOTh OAHOWMEHHI BEIMYMHU PI3HOTO PO3MIPY
(J1iHIMiKa 3 MITIMETPOBUMH, CAHTUMETPOBUMHM MOJILJIKAMHU, KOHJEHCATOP 3MIHHOT €MHOCTI,
MarasuH onopis). Jly’e nommupeHi Habopu Ta MarazuHu Mip.

2. BumiproBasibH1 Tpujiaad — 3acoO0M BHUMIPIOBaHb, MPU3HAYEHI JJIsI BUPOOJICHHS
CUTHaJly BUMIiproBaHO1 1H(Qopmanii y ¢dopmi, AocTynHid st  0Oe3mocepeHbOro
cripuiiMaHHsl. BumiproBaJibHUN Tpuiaja, 3aBIsSKH CBOIM CTPYKTYPHUM €JIEMEHTAM Mae:
NeBHUM mNpuHIUN i (GI3BUYHUIA NPUHIUI, TOKIAJACHUN B OCHOBY HOTO OYyIOBH);
BUMIPIOBAJILHUN MEXaHi3M, TOJIOBHUMHU CKJIQJOBHUMH YaCTHHAMHU SIKOTO € YyTJIMBUN Ta
MIEPETBOPIOIOYMI €JIEMEHT 1 BIIJIIKOBHM MPUCTPIi.

3. BuMiproBasibHiI YCTAaHOBKH — II€ CYKYMHICTh (PYHKITIOHAIBHO 00’ €THaHUX 3ac00iB
BUMIPIOBaHHS (Mip, BUMIPIOBIBHUX TMPUCTPOIB, IMEPETBOPIOBAYIB) Ta JIOMOMIKHUX
MPUCTPOIB, 110 MIPU3HAYEHI JIJIi BUPOOJICHHSI CUTHAIIIB BUMIpIOBaHO1 iH(opMaIllii y ¢opmi,
3pYy4HIi 17151 6€3M0CepEeTHBOrO CIIPUITMaHHS.

3alie’)KHO BiJ TPUPOAM BHUMIPIOBAHOI BEIMYMHM, OyJOBU 3aco0y BHMIPIOBAHHS,
NOTPIOHOT TOYHOCTI, 3pYYHOCT] 1 IIBHUJIKOCTI BUMIPIOBAHHS 3aCTOCOBYIOTH Pi3HI METOAM
BUMIPIOBaHHS (CYKYMHICTh NPUIOMIB BUKOPUCTAHHS MPUHIIMIIIB 1 3aC001B BUMIPIOBAHHS).

- MeTOo 0e3MocepeHbOl OIIHKA — METOJ] BHMIpPIOBaHHs, TPU SKOMY 3HAYCHHS
BEJIMYMHHU BU3HAYAIOTh 32 BIUTIKOBUM NMPUCTPOEM BUMIPIOBAIILHOTO MpUiIaay MpsMoi il
(ue mpuian, B SKOMY TIiepeadadyeHe TNEpeTBOpPEeHHs (OJIHE YW JICKUIbKa) OJep)KaHol
iHdopmarii B ogHoMy Hampsmi (6€3 3BOPOTHOTO 3B’SI3KYy)), MAHOMETP, TEPMOMETP,
amIepMerp;

- METO/J] TIOPIBHSIHHS 3 MIPOIO — BUMIPIOBaHY BEJIMYHUHY MOPIBHIOIOTH 3 BEJIHYUHOIO
BiJITBOPEHOIO MipOIO (3BaXKyBaHHS Ha Tepe3ax MPHU 3pIBHOBAKEHI MACH T1JIa TUPSMH );

- METOJl TIPOTHUCTABISIHHS — 116 METOJ, MPHU SKOMY 1 BHUMIpIOBaHA BEIWYHMHA 1
BEIMYMHA, BIJITBOPEHA MIPOI0 OJHOYACHO BIUIMBAIOTh HA TMPUIAJ TOPIBHSHHSA
(3HAXO/KEHHSI MacH Ha Tepe3ax, KOJU Ha aJbKy KJIAAyTh 1 TUIO 1 TUPBKH);



- nudepeHIifioBaHU METOJ — METOJ| TMOPIBHSHHSA 3 MIPOI0, KOJU Ha MpUaj
BIJIMBAE PIZHUI BUMIPIOBAHOI BEJIMYMHU Ta BIJIOMOI BEIUYHHH, SIKA BIATBOPIOETHCS
MIpOI0;

- HyJIbOBUH METOJ] — METOJl TMOPIBHSHHS 3 MIpOIO, KOJM PE3yJbTYIOUud edeKT
BIJIMBY BEJIMYMH Ha MPUJIA]] TOPIBHSIHHS JOBOJAATH 10 HYJIS (BaXUIbHI TEPE3U, aMIIEPMETP
3 HYJIbOBOIO TOUYKOIO);

- METO/I 3aMIIICHHS — METOJl TOPIBHSHHSA 3 MIPOI0, MpPU SIKOMY BHUMIPIOBaHY
BEJTMYMHY 3aMIIIAI0Th BiIOMOIO BETUYHHOIO, SIKA BiITBOPIOETHCS MIPOTO;

-MeToa 30iriB — METOJ TMOPIBHSHHS 3 MIPOI0, MPU SKOMY PIZHHIIO MIX
BUMIPIOBAHOIO BEJIMYMHOIO 1 BEJIMYMHOIO, SIKA BIJTBOPIOETHCS MIpOI0, 3HAXOJSATH,
BUKOPHCTOBYIOUM 30ir MO3HAYOK IIKadH, a00 TMEepiOAWYHUX CUTHANIB (HOHIYC, SIBUIIE
outTs, iHTepdepeHIlis, pe30HaHC, CTPOOOCKOMIYHIMN eeKT).

I'padiune 300pakeHHs1 pe3y/IbTATIB €KCIIEPUMEHTY

B Garatbox Bumajakax mpu oOpoOil pe3ysibTariB (Pi3UYHOTO E€KCHEPUMEHTY CIIiJT
BJIaBaTUCS J10 TpadiuHOTO METOMY, SIKUM J1a€ MOXKJIUBICTh HAOUYHIIIE TI0/IaBaTH pe3yJIbTaTu
EKCIIEPUMEHTY — 3aJIeXKHICTh (QYHKINT y (BEIMYMHA, 3aKOHOMIPHICTh SIKOT BUBYAETHCS)
BiJl apryMeHTy X (BeJIMYMHA, BiJ 3MIHM fKOI 3aJ€XKHUTh 3HAaYeHHs (YHKINI), a TaKoX
rpaiyHO 3HAXOAUTH BEJIMYMHU ) I TaKUX 3HA4eHb X, K1 0e3mocepeaHbo
BUMIPIOBAHHSAM HE JOCIIIXKYBAJIUCh, HAITPUKJIIA JAJI1 3HAYEHHS X, IPOMDIKHOTO MIXK JBOMA
BUMIPIOBAaHHAMHM X; 1 Xp (IHTEpPHOJISIIS; TMiJI 1HTEPIOJIAIIEI0 PO3YMIIOTh, MO-TIEPIIIE,
3HAXO/KEHHS 3Ha4€Hb (DYHKIT 11 OPOMDKHHUX 3HAa4€Hb apryMeHTy X 1, MO-Apyre, B
YHCETHbHOMY aHaJli3i IHTEpPIOJIAIIEI0 HA3UBAEThCs 3aMiHa QyHKIIi y = f (x) Ha mpomikKy
[a, 6] nesxoro iHmONO QyHKIEO ¢ (r), IKa B TOYKAaX Xo, X1, ..., Xn HAOyBa€ TUX CaMUX
3HAYCHb, 10 W QyHKIist y = f (x)).

MoBa MOXke WTH TaKOX PO 3HAXOPKEHHS 3HaueHb GyHKil y = f (x) nis 3HaYeHD
aprymMeHTy x, MeHmuXx (abo OUIbIIMX), HDK HaiiMeHIe (HaWOlIbIlne) 3 BUMIPIOBAHUX,—
EKCTpamnoJiAllic0. 3BUYANHO, MPU 1IbOMY Mae OyTH TBepJa BIIEBHEHICTH Yy TOMY, IO
xapakTep 3anexHocti y = f(x) mis obnacrel, 1e BUMIPIOBaHHS HE BUKOHYBAJIHMCh, TAKHUit
caMui, SIK 1 B 00J1aCTSX, € BUMIPIOBAaHHS BUKOHYBAJIHCh.

[Tpn moOymoBi rpadikiB HaifyacTillie BUKOPUCTOBYIOTh MPSIMOKYTHY CHUCTEMY KO-
opauHat. KoopauHaTHi OCli BUKOPUCTOBYIOTH SIK (PYHKIIOHaBHI 1iKamu. DyHkirio-
HaJIBHOIO IIIKAJOK HAa3WBAETHCS MHOKMHA MIUYEHHUX TOYOK, SIKI BIJOOpakaroTh OKpEMI
3HaueHHA (yHKOIi Ta ii aprymenty. lllkanu MoXyTh OyTH pIBHOMIPHUMH 1 HEpIBHO-
MIpHUMHU. BiacTaHb MIXK ABOMa CYCIOHIMHM MITKaMHM IIKAJIA HA3UBAEThCS TpadiuHUM
IHTEpBAJIOM; PI3HUL LMX MITOK JAa€ IIHy NoAunku. Ha mikami, ik mpaBWIO, HAaHOCSTh
guiie “kpyrii” MiTkM. MiTku 0€3 MiANUCIB HAa3UBAKOThCS HIMUMH. YacTo HIMI MITKU
NOAUISIIOTh MPOMDKOK MK JIBOMa MIANMUCAHUMU MITKaMH Ha JESKy KUIbKICTh PIBHUX
YaCTHH.

Hociem ¢dyHKkIioHansHOT MIKamM B3arajii Moxke OyTH 1 Jeska KpuBa JiHisA. SIKIo
apTyMEHT BUPAXAETHhCSI B KYTOBUX OJMHUIIIX, 3PYUHIIIE BUKOPUCTATH MOJSIPHY CHCTEMY
KOOpAMHAT, a HE MPSIMOKYTHY.

Jlnst moOynoBu TpadikiB CiIi Hacammepea paiioHaaIbHO BUOpaTH MacmTad, ToOTOo
mo0 Ha rpadiky IOro po3Mipy (apKyll MUTIMETPOBOTO mMamepy) PO3MICTHBCS BECh
Jiarma3oH eKCIEePUMEHTAIPHUX 3HA4YeHb (DI3MYHUX BEIMYHMH, IO IiX BIJKJIAJAIOTh Ha
KOOPJAMHATHUX OCAX, 1 100 IiHAa OAHIET MOJUIKM BHpa)Kalach, MO MOXJIMBOCTI, L1JIUM



yuciaoMm. OpHoOYacHO Mpu BHOOp1 MacmTady CiiJg MiANOPSAKOBYBATH TOYHICTh BU-
MIPIOBaHHS TOYHOCTI BIIIKY 3a Tpadikom. Kpim TOoro, ciijg akieHTyBaTH yBary Ha
YITKOMY BUPAKEHHI €KCIIEPUMEHTAIbHUX JaHUX (€KCIIepUMEHTajJbHA KpUBa Ma€ OyTH HE
Ty’)Ke KPYTOIO 1 HE JdyXe IOJIororo, 00 Ha TaKWX KPHUBUX BaXXKO POOWUTH BIITIKH).
[ToTpiOHO, 1O MOXKJIMBOCTI, BUKOPHCTAaTH BCIO IUIOIIy rpadika (SKII0 JOCTiaHI JaHi
BEJIMYMH X 1 y Ha0arato BiAPI3HIIOTHCS BiA HYJIA, BIIUIIK MOAUIOK MOTPIOHO MOYMHATH Ha
OCsiX 3 JESKMX 3HAYCHb, SKI TPOXW MEHIII BiJ OJEpKaHUX TMin dac mociimy). Ilicis
HAHECeHHsI Ha (DYHKIIOHANbHI IIKAIM MITOK OIS HMX MUIIYTh HeoOximHi mudpu. Ha
KIHIISIX KOOPJAMHATHUX OCeH (IIKaj) HAHOCATH MO3HAYCHHs BIJKIAJAyBaHUX BEIMYHUH, a
OJIMHHUITI BUMIPIOBAHHS 1X BIJOKPEMITIOIOTH KOMOIO; SIKIIIO HAMMKMC Ma€ OUTbINE T'SITH 3HAKIB,
TO OTO PO3MIIITYIOTh B3I0BXK OCi, TOCEPEAMHI.

3BepHEMO yBary Ha Te, IO YWCJa, 3HAWIEHI BHACHIIOK BUMIPIOBaHHS (I3MYHHX
BEJINYMH, € HaOMKeHUMH. Tomy 3aMiCTh Yucia x Tpeba Oysio 0 mucatu x =+ Ax, 3aMiCTb y
— uucno y £ Ay. 3BiACHM BUIUIMBA€, 110 3aMICTh TOYOK Ha rpadikax Tpeba Oyio 6
300pakaTh €KCIIEPUMEHTAJIbHI JIaHI MaJeHbKUMH MPSMOKYTHHKaMH 3 OCHOBaMHu 2Ax 1
BUCOTaMU 2Ay, BCEpelIMHI AKUX 1 MepedyBarOTh CIPaBXkHI JaHi, 3HAMJICHI B pe3yJIbTaTi
17IeaIbHOTO €KCIIEPUMEHTY (MPU 1IbOMY aBTOMAaTUYHO BUAUISIIOTHCS TAKOX JIaHI PI3HHUX
aBTOpiB). Bi/IMOBITHO 710 IIHOTO MOXHA OyJIO O MPOBECTHU JIBl TPAaHUYH1 KPUBI1, MK SIKUMHU
OUYEBUJIHO NMPOXONTH KPHBA, SIKa 300pakye, IKUH HacmpaB/i BUTIs Mae GyHkiis y = f(x).

[Tix yac (pi3MyHOrO MpaKTUKyMy 3BHYAHO OOMEXKYIOTHCA HAHECEHHSM TOYOK, a
MOTIM 32 JIOMTOMOTOIO JIEKaJI KPECHIATh TUIaBHY KPHUBY TaK, 100 BOHA MPOXOAMIIA SIKOMOTa
OJIMKYe 10 BCIX EKCIIEPUMEHTAJbHUX TOYOK 1 MO0 NpHOJU3HO OJHAKOBE YMCIIO TOYOK
Oyno mo oOuaBi cTopoHu JiHii. KpuBa moBUHHA, SIK MPaBUIIO, JIEKATH B MEXax MOXUOOK
BUMIpIOBaHHA. YuM MeHmi 1l MOXUMOKM, THM Kpame KpuBa 30Iraerbcsi 3
eKCIIEPUMEHTAIbHIMH TOYKaAMH.

B ocHoBHOMY moxuOKM 3HaYeHb (YHKIIIT OUTBIII BiJl MTOXHOOK apryMeHTy, TOMY Ha
rpadikax MOAAOThH JHIIE MOXUOKY (PYHKIII y BHUIJISAl BiApi3Ka MpsIMOi, TOBXKWHA SIKOL
JIOPIBHIOE TIOJIBOEHINM MOXMOII y mneBHoMy MacmTabi. I[lpu mpoMmy ekcnepuMmeHTallbHA
TOYKA MICTUTBCSI BCEPEAMHI LOTO Bipi3Ka, AKUU 3 000X KIHIIIB OOMEXYETHCS PUCKAMU
(puc. 1).

Touku meperuHy, MaKCHMyMy, MIiHIMyMy Ha €KCIIEpPUMEHTAIbHUX KpPHUBHX
BIJIMOBIAAIOTh AKICHUM 3MIHAM Yy CUCTEMax, HAIPUKJIAJ MOsiB1 HOBOI ¢a3u 1 T. A. Y Takux
TOYKaX MOPYUIYEThCS PIBHOMIPHICTh 3MIHM BCIX BJIACTMBOCTEM cucTeMu. B obOmacTsx,
OJIM3BKUX IO UUX CHUHTYJSPHUX TOYOK, CJIIJ MPOBOAUTH BUMIPIOBAHHS 3HAYHO YaCTILIE.
Bbyayroun rpadiku miaBHUX 3aJIEKHOCTEH, HE ¢l OpaTu 6arato TOYOK.

y Akio oxkpeMi TOYKM 3HAYHO BIIXWISIIOTHCS BiJl
KpUBOi, TO 1€ MOXE CBIIYUTU TMPO BEJIMKI MOXUOKHU
BUMIpIOBaHHs abo sBHI mpomaxu. lle, B cBoro uepry,
CBIJUUTH MPO MOTPeOy MiJBUILIEHHS B LUX 00JACTAX
SIKOCT1 BUMIPIOBaHHS.
. ) . . N Y  peskux BUmagkax TpadidyHOTO  TOJAaHHS
o & w5 B B X pesynpraTiB  (PISUYHOIO  EKCIEPUMEHTY  JOLIIBHO
KOPHUCTYBATHUCh JIOTapU(MIYHUMHU Ta HAMBIOTapU(PMIYHUMU (YHKI[IOHATLHUMU CITKaMH.
[Ipu 11pOMYy 1171 BUKOPUCTOBYBATH APYKAPCHKUM CIIOCOOOM 3p00JieHUi JorapudMiyHuN
Ta HamiBiorapudmiunuii mamip. Ha morapudmignomy mamepi 3amexHocTi y = ax’, a Ha
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HamiBjIorapuMIiYHOMY - BaJEXHOCTI y = a 300paXylOTh MPSIMUMH JIHISIMHU.
Jlorapudmiunuii macmtad 3pydyHuid npu rpadidHOMY 300pak€HHI BEJIIMYMH, T'PaHUIl
3MIHU SIKMX CTAHOBJIATH KIJIbKA MOPSAKIB.

JlocuTh 4acTO Ba)KJIMBUM € MHUTaHHS MPO TOJAHHS pe3yJbTaTiB BUMIPIOBaHHS B
aHamiTHuHiid ¢dopmi. Lle muTaHHS BHBEIEHHS TaK 3BAaHUX EMIIPUYHUX (HOPMYIN 1HOJII
MOKHa pO3B'A3aTH 3a JONOMOrol0 (YHKI[IOHANBHUX CITOK, Ha SAKI HaHOCSTH
EKCIIEpUMEHTAJIbHI TaHi. 3aKOH BIAMOBIAHOCTI, HA (PYHKITIOHAJIBHIN CITIN SKOTO Il JaHi
300pKYIOTBCS TIPAKTUYHO TPSIMOIO JTHIEID, TMPUAATHUN IS aHATITHYHOTO OIMUCAHHS
EKCIIEPUMEHTAIBLHOT (PYHKITIOHATHHOT 3JIEKHOCTI MK (DI3UIHIMH BEITHYNHAMH.



Bioomocmi npo eumiprosanvni npunaou

Awmnepmerp ( Big ammep 1 rper. Mmetreo — Bumipror). [lpunan ais BUMIprOBaHHS
CJIEKTpUYHOTrO CcTpymy. IIpooOpaszom cydacHuX ammnepMmeTpiB OyB TaHIE€HC —
raJlbBAaHOMETp, 110 CKJIAQJA€ThCS 13 MArHiTHOI CTPUIKH, BCTaHOBJIEHOI Ha BicTpi. BicTps
PO3MiIlIEHE B LIEHTP1 KOJOBOI KOTYIIKHU 3 ApOTOM. [Ipu MpoxoakeHH1 B3/I0BXK MPOBITHUKA
CJIEKTPUYHOTO CTPyMy MarHiTHa CTpUIKa BIAXWIISIETbCI Ha KyT, TaHICHC SIKOTO
IPOMOPIIAHUN 3HAYEHHIO CUJIM CTPyMY. AMIIEpPMETP BMHUKAIOTh MOCIIOBHO 3 JIUISHKOIO
eJICKTPUYHOTO KOJIa, Ha SIK1M MPOBOASATH BUMIipU. BiacHuii omip ammnepmMeTpa HEBEIUKHIA.
JUis pO3MIMpEeHHS] MEX BUMIPIOBAHHS MapajielbHO 3 aMIIEPMETPOM BMHKAIOTH ACSKUN
omip. Takuii nmpoiiec Ha3UBAIOTH IIYHTYBAHHSIM.

AMIIEpBOILTMETP, aBoOMeTp, Tectep. KomOiHOBaHMI  €IeKTPO-BUMIPIOBATHHUIMA
npuiaj, KU NpU3HAYCHUH ISl BUMIPIOBAaHHS B IMIMPOKUX MEXaX IMOCTIMHOI Ta 3MIHHOI
HaIpyTH, CUIA CTPYMY, & TAKOXK €JIEKTPUYHOTO OIOPY.

Axcenepometp ( Binm nar. accelerare — mpuckoproBatu Ta rpeim. Mereo - BUMIPIOLO).
[lpunan, sxuil Tpu3HAYEHUW I BUMIPIOBAHHS MPUCKOpeHHsA pyxy Tl I[lpocruit
aKCeNIepOMETp CKIIAIAa€ThCA 13 MAasATHUKA 1 CTPUIKH, SKI BCTAHOBJICHI HA PyXOMOMY Tiil.
[Tpu mpuckopeHoMy pyci TiJIa MasiTHUK BIAXUIISIETHCA 1 3yMOBIIIOE BIIXUJICHHS CTPUIKU Ha
KyT, SIKMI TpOMOpIiiHui npuckopeHHio pyxy tuna. lllkana mpunany nporpaayiioBaHa B
OJIMHUIISX TIPUCKOPEHHS.

AHEMOMETp — cCHeUlaJbHUN TNpuiaja s BUMIPIOBAHHS IIBUAKOCTI BITpy. PyuHi
aHeMOMETpH OyBarOTh YaIIEYKOBI Ta KpWbYacTi. [[puilManbHO0 YaCTHHOO YaIIEYKOBOIO
aHEMOMETPA € XPECTOBHHA 3 YOTHPMA MIBKYJISIMHU, SIKI IPUKPIIJIEH] 10 BEPTHKAIBHOI OCI,
110 JIETKO 00€pTaETHCS M/ JII€I0 BITPY B OJHY CTOPOHY. Ha KIHIIl OCl € TBUHT, 3B’SI3aHUM 3
HIECTEPHSIMH, 10 NPUBOAATH y PyX JABI MalIUX 1 OAHY BenUKy cTpuikd. Crpiiaku
pyXxawThcs B3I0BXK ULu(pepOnariB 13 mnoAuikaMu. 300Ky NOpWIaLy € apeTup, SKUM
BUKOPHUCTOBYIOTh /111 BMUKAHHS 1 BUMUKAHHS JIYMJIbHUKAa aHEMOMETpA.

Apeomertp ( Bim rpelr. araios — HEIMIILHUH, piakuii 1 metreo — Bumipioro). [pumag as
BUMIPIOBaHHS I'yCTHHH pivHU. HalinpocTimmii apeomeTp siBisie CO00I0 CKIISIHY MOCYIUHY
3 TATapleM B CEpeAuHi, sSika Ma€ JOBTUW BIAPOCTOK 13 BCTABJICHOI B HBHOTO IIKAJIOHO.
Benuuuna riuOuHu 3aHypeHHS apeoMeTpa 3ajeKUTh 00EpHEHO MPOTOPIIIHHO BiJl TYCTUHU
plIuHU: 4yuM OLIbIla TYCTHHA PITWHU, TUM MEHIIE 3aHypIOE€Thcs apeomerp. Ha mikanmi
HAHECEH1 3HaYEHHs TYCTUHU PIIMHU, SIKI BIANOBIAAIOTH 3aHYPEHHIO apeoMeTpa J0 NeBHOL
MO 1IKHY.

Bapomerp ( Bix rpem. baros - Bara). [Ipunax, sikuii npu3HaYeHUN TSI BUMIPIOBAHHS
atMocepHoro Tucky. Ilepmmii 6apomerp, 0yB nmodynoBanuii y 1643 poii itamiiicbKum
¢d13ukom EBanmxkenicra Topivenni. Bin sBAsB 00010 BEPTUKAIBLHO PO3MILIEHY 1 3aMasHy
3 BEpXHBOTO KiHIIS CKIISTHY TPYOKY A0BkHHOIO | M. B TpyOKy HanuBamu pTyTh, 3aKpUBaJIH
OTBIp, MEPEKUJaIN 3aMasHUM KIHIEM Bropy, a HWXKHIM KIHElb OIMYCKajdd Yy BIIKPUTY
nocyauHy 3 pryrrio. OTBip TpyOKH BIAKPHUBAIHU, MiJ JI€I0 CHJIM TSDKIHHSA YacTHHA PTYTI
BUJIMBANAcA 3 TPYOKU B MOCYIHHY. Y TpyOlLll BCTAHOBIIIOBABCS PIBEHb PTYTI, KUl OyB
npsiMO  TIPOTIOPINIHHUN aTMochepHOMY THCKY. 3a HOpPMalIbHUN aTMOChEpHUN THCK
MPUIHSIIN BUCOTY PIiBHA PTYTi — 760 MMm.

BapomeTp — anepoin ( Bix rpeil. a — MOBHE 3amepeyeHHs, NEros — Bojorwuii, eidos -
Bun). [Ipunan ayist BuMiproBaHHS aTMOCGHEPHOTO TUCKY. Y OUIBIIOCTI BUIAIKIB OapoMeTp
— aHepoin sBisie co0or0 ropoBaHy, MEMOpaHHY, KPYriay KOpOOKy, 3 AKOI BHUKauaHe




noBiTps. [li 7ai€r0 TUCKY 30BHIIIHBOTO TMOBITPSI KPHUILKA KOPOOKU MPOTHHAETHCSI. Ynm
OMBIIMI THCK, TUM OLIbIIIE TPOTHHAETHCS KpHUIKA. PyX KpHUIIKU cCHeliaJbHUM
MEXaHI3MOM MEPEAEThCSl CTPUIKOIO, 110 PYXAETHCS HAJl IIKAJIOKO, sIKa MPOTpayiioBaHa B
OJIMHUIISIX THCKY. B mpuiani € Takoxk TEpMOMETp, SIKUW J1a€ MOKJIMBICTb BCTAHOBUTH
TEeMIIepaTypy MOBITPSL.

BapomeTp 3acTOCOBYIOTH /1711 BUMIPIOBAHHSI BUCOTH HaJ piBHEM Mops. [ uporo iforo
Tpagylol0Th y MeTpax. Takuid Tmpuiaj Ha3WBA€ETHCS AIBTUMETPOM. AJBTHUMETPU
BCTAHOBIIIOIOTH HA JIITaKaX JUIsi BAMIPIOBaHHS BUCOTH MOJBOTY.

baromerp — 1e mpunaa i B3SATTA TIUOMHHUX MPOO BOIM 13 MOPIB Ta OKEaHIB 1
BUMIPIOBAHHS TEMIIEPATypH JAHOTO IIapy BOJH.

Bonomerp (Big rp. bole - xuaok)- TEIIOBHI HECENCKTHBHHM IMPHHAMAad ONTHYHOIO
BUIIPOMIHIOBaHHS, JIisl IKOTO IPYHTY€ETHCS HA 3MiHI €JIEKTPUYHOTO OMOPY TEPMOUYYTIUBOTO
eJeMEeHTa TMpU HarpiBaHHI MOro BHACTIJOK TMOTJIMHAHHS BHUMIPIOBAHOTO TOTOKY
BUIIPOMIHIOBaHHS. bonoMeTp npu3HadeHui 1Ji1 BUMIPIOBAHHS MMOTY>KHOCTI IHTETPaIbHOTO
(cyMapHOTO0) €IeKTPOMAarHiTHOrO BUIPOMIHIOBaHHS B ONTUYHOMY Jiama3oHi, a pa3oM i3
CHIEKTPOMETPOM — JIJISi BUMIPIOBAHHS CIIEKTPAJIBLHOTO CKJIaay BUIpoMiHIOBaHHS. [Ipuman
CKJIAJIA€EThCS 3 JBOX TOHKUX YOPHUX METAJIEBUX IUIACTHHOK, SIKI YBIMKHYTI Yy JiBa Ijleda
MOCTOBOI CXE€MH, 3 JIOIOMOIOI fAKOi (IKCYIOTh 3MIHY €JEKTPUYHOTO OIOpY.
BumnpomMiHioBaHHS HAIPSIMIISAIOTh Ha OJHY 3 IUTACTUHOK, a JPyra BUKOPUCTOBYETHCS IS
KOMIIECHCAIl 3MIHH TeMIEepaTypyd HAaBKOJIUIITHHOTO CEpPEJOBHINA 1 BUIYYCHHS BIUITUBY
Hmmx nepemkon. Ilepmmit 6onomerp BUrotoBuB y 1884 poii aMepukaHCbKUN (P13UK
Cewmtoenp Jlenrnei.

BakyymMmerp — mnpwian Juisi BUMIPIOBaHHS THCKY pO3pipkeHux rasiB.  [Jlns
BUMIPIOBaHHS BHCOKOTO BaKyyMy YacTO BHKOPHCTOBYETHCS KOMIIPECIHHHI MaHOMETp
Mak — Jleona. [liss MaHoMeTpa IpYHTY€EThCSl Ha 3akoHI boins —Mapiotra. ManoMmeTpoMm
Mak - Jleoma w™moxHa BumipsatTd Tucku B iHTepBam 1330 Ila — 1330 wxlla.
BukopucToByl0Th TakoX TEIJIOBI MaHOMETpU ( 1HTEpBaJ BUMIPIOBAaHUX THUCKIB Big 133
rlla no 1,33 Ila ). [Ipunmun aii 11,0ro MaHOMETpA, 3anponoHoBanoro [lipaHi, IpyHTYy€eThCS
Ha JIHIAHIA 3aJ1€KHOCTI TETUIOMPOBIIHOCTI PO3PIHKEHHUX Ta3iB Bl CTYMEHS PO3PIIKEHHS.
[Tommpenns HaOyB TakoX 10HI3AlIMHUK MaHoMeTp ( 1HTEpBaJ BHUMIPIOBAHHS THUCKIB
0,133ITa — 13,3 mxklla), mis SKOTO TPYHTYETHCS Ha 3aJ€KHOCTI 10HI3ALIMHOTO CTPyMY
CHeIiabHOT eNeKTPOHHOI JamMnu ( Tpioaa, B SIKOMY, HOplBHS[HO 13 3BHUYaliHUM, aHOJ i
CiTKa TOMIHSUIMCS MICIIMH 1 KOH(]Irypami€r), M0 3’€IHYEThCA 3 BaKyyMHOIO
YCTaHOBKOIO, BiJl CTYIICHS PO3P1IKEHHSI.

Bapmetp- mpunaza s BUMIPIOBaHHS PEAKTUBHOI MOTY>KHOCTI Q B €IEKTPUYHUX KOJax
3miHHOro ctpymy: Q=U-I'sinp, ne U — nanpyra, I — cuna crpymy, ¢ — 3cyB (a3 mix
3MIHHHM CTPYMOM Ta Hampyrow. BHKOpPHCTOBYETbCS B OCHOBHOMY B TpH(a3HUX KOIax
3MIHHOTO cTpyMy IipomuciioBoi yacTotu (50 I'm). Cxema BMHKaHHS BapMeTpa Taka X, sK 1
BarMeTpa. OCHOBY BapMeTpa CTaHOBUTH EJICKTPOBHUMIPIOBAILHUN MEXaHi3M, 3BHYAITHO,
SJIEKTPOMHAMIYHOT 200 pepoauHaAMIYHOI CUCTEMH Ta EJIEKTPUIHA CXeMa, sika 3a0e3medye
MPOTOPIAHICT, TOKa3iB BapMeTpa BeMWYMHI sin@. B sgkocti BapmeTpa MOXHa
BUKOPHUCTATU BaTMETP, IKUI BMUKAIOTh 32 CHELIaIbHOK CXEMOIO.

Barmerp — mpwtan juisi BUMIpIOBaHHSI TIOTYXXHOCTI B €JIEKTPUYHHX KoJjiaX (B KOJax
3MIHHOTO CTPYMY — JJIsi BUMIpIOBaHHsS akTUBHOI noTyxHOcTi P = U-l-cose. IlocnigoBue
KOJIO BaTMETpa MOBUHHO MAaTW MajlHil omip (K y amMIepMeTpa), a napajielibHe — BEeJIUKUAN




omip (K y BosibT™MeTpa). [Ipyu BUMIpIOBaHHSAX HA 3MIHHOMY CTPYMI BaXJIMBO TaKOX, 1100
omip mapajgeabHOro Koja OyB YUCTO aKTUBHUM. OCHOBHOIO YAaCTHMHOIO BaTMETpa €
CICKTPOBUMIPIOBAIBHUN ~ MeXaHI3M,  SK  [paBWiIO,  €JICKTPOAMHAMIYHOI  abo
dbepoarHAMIYHOT CUCTEMH, PiJIIIe — IHAYKIIHHOT 400 eeKTPOCTaTUYHOI.

Bebepmetp (urrokemeTp)— npusiaj AJis BAMIPIOBaHHSI MarHiTHOTO TTOTOKY.

Bickosumerp — mpwiaad Juisi BUMIpIOBaHHsS Koe(ilieHTa B’SI3KOCTI pIAUH 1 Trasis.
BiCKo3HMeTp OcBanpaa — IlinkeBuua siBisie co6or0 U — monmiOHy CKISAHY pr6Ky Onue
KOJMIHO ii Mae KyJsicTe PO3IIHpPEHHS, oOMeKeHe JBOMa MO3HA4YKaMH JJis BiAJi4yBaHHS

00’eMy JOCTIIKYBaHOT plI[I/IHI/I 1 BIAsSHUUN Karnnﬂp, Apyre KOJIHO 3 PO3MIHUPEHHSIM
npu3HaueHEe [JIs 3JIMBAaHHA PIIMHHU, L0 TPOTiKae uepe3 Kamiiap. BumiproroTs dbac
BUTIKAHHS  4Yepe3 Kamuiap pIAUHU 3 BIIOMOIO Ta HEBIJOMOIO B’S3KICTIO. Takum
MOPIBHSJILHUM METOOM 3HAXOJIATh HEBIOMY B’ SI3KICTh PIAMHU.

Bonbr™meTp — npuiiaja a1t BUMIPIOBaHHS €JIEKTPUYHOI HANIPYTH ( PI3HMIN MTOTEHIIIAIIIB)
B KOJaxX MOCTIMHOIrO 1 3MIHHOTO CTpyMy. BoibTMeTp BMHKalOTh B KOJIO TapajesibHO
JUISTHIN, HA K1 BUMIPIOIOTH Harpyry. Omip BoJIbTMETpa BeTUKU. /{15 po3mmpeHHs Mex
BUMIPIOBAHHS BOJBTMETPA, IMOCIIIOBHO 3 HHUM BMHKAIOTh JOJATKOBUH pPE3UCTOP.
BonasTmerpu  OyBaloTh  AEMOHCTpalilHI, J1abOpaTOpHI, ILIUTOBI. 3aJIeXXHO  BIJ
BUKOPHCTOBYBAaHOTO Yy TpUJIaAl NPUHLHUITY B3a€MOAIl PO3PI3HAIOTH TaKi CHUCTEMHU
€JIEKTPOBUMIPIOBAIILHUX NPUIIA/IIB: MarHiTOEJIEKTPUYHY, €JIEKTPOMATHITHY,
€JIEKTPOJUHAMIYHY, €JIEKTPOCTAaTUYHY, TEPMOEJIEKTPUYHY, BIOpalliiiHy, €JEKTPOHHY Ta
uM(pOBI IPUIIAIN.

lanbBaHOMeTp (TambBaHO 1 MeTp). EnexkTpoBUMIpIOBaNIbHUNA MpUIad BHCOKOI
YYTJAUBOCTI JJI1 BUMIPIOBAaHHS MaJIMX CTPYMIB Hampyr 1 KUIBKOCTI €JIEKTPUKH
(OamicTHYHUI TalbBaHOMETp). ['aJbBaHOMETPH IIMPOKO BUKOPUCTOBYIOTHCS B SIKOCTI
HYJBOBOTO IHAWUKATOpa JJIsi BHUSABIEHHS BIJCYTHOCTI €JIEKTPUYHOTO CTPyMy B
CICKTPUYHOMY KOJII 200 HYJIBOBOI PI3HHUIN MOTEHIIANIB MK ISIKUMU JBOMa TOYKAMH
koja. HaiOinpmoro mnomupeHHss HaOylId TalbBaHOMETPU TMOCTIHHOTO CTPyMy 3
MarHiTOeJIEKTPUYHUM BUMIPIOBATILHUM MEXaHI3MOM.

B komax 3wminHOro ctpymy Hu3bkoi yactotd (30 —100 I'r) BHKOpHUCTOBYIOTH
BiOpalliifHi TaIbBaHOMETPH.

[irpomerpu ( Bix rpem. hygros - Bomoruii). Ilpuianm mjsi BUMIprOBaHHsS BOJIOTOCTI
noBITps. BiTHOCHY BOJIOTICTh MOBITPSI MOKHA BUMIPIOBATH BOJIOCSIHUM a00 IJIIBKOBUM
rirpoMeTpoM. [lisi BOJIOCSHOTO TirpoMeTpa IPYHTYETHCS Ha BIACTHBOCTI 00E3KHPEHOI
JIOJICHKOT BOJNIOCHHM 3MIHIOBATH CBOIO JOBXKHHY HPU 3MiHi BONOrocTi moBitps. Ix
BUKOPHCTOBYIOTh B OCHOBHOMY I BUMIPIOBaHHS BOJIOTOCTI MOBITPS B3UMKY TMpH
temmepatypi Hikde (—10°C). Ha mkani npuiagy saseceno 100 HepiBHOMIPHHX ITOINOK
B1x 0 o 100.

[HAMKATOPOM BOJIOTOCTI IJTIBKOBOTO TIrpOMETpPa CIYKUTh MEMOpaHa 3 rrpoCKONIYHOI
TBApUHHOI IUTIBKH, SIKOIO OOTSATHYTE METajneBe Kuiblie. B Moka3u oTpuMaHi 3 JOMOMOTOO
BOJIOCSTHOTO Ta IUTIBKOBOTO TIPOMETPIB BBOATH MONPABKU Ha BIUIUB TEMIIEPATYpH.

Bomoricte moOBITpS METOJIOM TOYKH POCH BU3HAUYAIOTHh Tirpomerpom JlamOpexpa. Bin
CKJIAJIA€THCS 3 TOHKOTO METAJIEBOTO BIJMOJIIPOBAHOTO AMCKA, HA 3BOPOTHOMY OOIIi SKOTO €
pe3epByap. B Hboro HanuBaroTh edip 1 CTaBIATh B OTBIp TepMoMeTp. Yepes z[pyrHH OTBIp
3a IOMOMOTOI0 TpYIi MPOAyBatOTh MOBITPs. Edip MBHUIKO BUIAPOBYETHCA 1 JUCK IMPH
IOMY OXOJIOJKYeThes. llpu gesikiii Temmeparypi JMCKa Ha HBOMY CKOHICHCYETHCS




BoJiora 3 noBiTps. Ll Temneparypa i € TOUKOI0 pOCH.

[oniomerp (Bix rpem. gonia - KyT)- MpWiIaj s BUMIPIOBAHHS KYTIB MK T'paHAMHU
KPUCTATIB 200 KYTiB M)XK TUIOCKUMH TTOBEPXHSAMH, SIK1 37]aTHI BiIOMBATH CBITJIOB1 IPOMEHI.
Jlo BIIKpUTTSI PEHTTCHOCTPYKTYPHOTO aHaJi3y TOHIOMETPUYHHUA MeTOJ OyB OCHOBHUM
JIJISL OTUCY Ta 11eHTU(IKaIlIl KPUCTAIIB.

['paBiMeTp- mpuiaja AJis BUMIPIOBAHHS MPUCKOPEHHS BIUIBHOTO MaAiHHA B PI3HHUX
MICISIX 36MHOI TOBEPXHI1 (PI3HOBUJ MPY>KUHHUX TEPE3iB).

Junamomertp ( Big rper. dynamis - cuia). [Ipunam 1 BUMiIpIOBaHHS CHITA I MOMEHTY
cun. CKITagaeTbes 13 MPY>KHOTO €JIEMEHTA 1 BIAJIIKOBOTO MPUCTPOIO.

Jlo3umeTp - mpuiaa Juis BUMIPIOBAHHA J03M a00 MOTYKHOCTI 03U PaJi0aKTHUBHOTO
BUIIPOMIHIOBaHHS.

IaTepdepomerp — 1€ BUMIPIOBAJIBHUN TIPWIAN i SKOTO TPYHTYETHCS Ha
iHTepdepeHIii xBuwib. ONTUYHUN 1HTEPHEPOMETP BUKOPUCTOBYIOTH JIsl BUMIpPIOBAHHS
JOBKMHU XBWJI CHEKTPAJIbHUX JIHINA, MOKAa3HUKIB 3aJOMJICHHS MPO30PHUX CEPEIOBMHIIL,
abCOJIOTHOT 1 BIIHOCHOI JOBXHHHU 00’ €KTIB, KyTOBUX PO3MIPIB 31pOK, KOHTPOJIIO SIKOCTI
ONTHUYHUX JIeTajed, sAKocTi 0OpoOKuM TmoBepxoHb Ta iHmIE. [lpuHmmn mii  ycix
iHTephEepOMETpIB OJIHAKOBUHM, 1 PO3PIZHSAIOTHCS BOHU JIMIIE METOJAaMU OTPUMAaHHS
KOTEPEHTHUX XBWIb 1 TUM, IKa BEJIMYHUHA O€310CEePEIHHO BUMIPIOETHCSI.

3a ynciioM 1HTepdEepOBaHUX MYUYKIB PO3PI3HAIOTH OAraToOIpOMEHEBI Ta JBOXIIPOMEHEBI
iHTepdepomerpu. bararonmpomeneBi 1HTEp()EpOMETPH BUKOPUCTOBYIOTH IEPEBAXKHO SIK
iHTepdepeHIIiiiHi crieKTpaibHi IpUIaan A JOCTIIHKEHHS CIeKTPaIbHOTO CKJIaay CBITja.
JIBoxmpomeHeBi iHTep(hEepOMETPH BHKOPHUCTOBYIOTH 1 SK CIEKTPaJbHI MPUIaaHd, 1 SK
npwiIaay 1 Pi3HIHUX Ta TEXHIYHUX BUMIPIOBaHb.

[Ipuknagom ABOXIPOMEHEBOro 1HTEphepomeTpa € iHTeppepoMerp MaiikenbcoHa. 3
Horo aomoMororo Brepiie Oyia BUMIpsHA a0COJIOTHA BEJWYMHA JOBXHUHHU CBITIOBOI
XBWJII, JOBEJACHO HE3aJIeKHICTh IMBUAKOCTI CBITJIa Big pyxXy Jokepena. Bin
BUKOPUCTOBYETHCS 1 SIK CIIEKTPAIbHUN MPUIa, 3 JIOMOMOTOI0 SIKOTO MOYXHA aHaTi3yBaTH
CIIEKTPH BHUIIPOMIHIOBAHHS 3 PO3ILIBHOO 3aaTHicTIO 10 0,005¢M™

IaTepdepomerp MaiikenbcoHa BUKOPUCTOBYIOTH B TEXHIll JJisi aOCOJIIOTHUX Ta
BIJIHOCHMX BHUMIPIOBaHb JOBXXHH €TAJIOHHMX IUIaCTUH 3 TodHicTio 10 0,005 mxm. B
MOE/THAHHI 3 MIKPOCKOIIOM BIH Ja€ MOJIMBICTh 32 BUTJISJIOM 1HTEp(EPEHINIHOI KapTUHU
BUMIPIOBATH BEJIMYMHY Ta (QOpMYy MIKPOHEPIBHOCTEH METaJ€BUX IOBEPXOHb.
JIBoxnpomeHeBi  iHTephepomeTpu  (Hampukiaa, iHTepdepomerp Kamena), ki
3aCTOCOBYIOTh JJIsi BUMIPIOBaHb TOKAa3HUKIB 3aJIOMJICHHS Ta3iB Ta PIANH HA3UBAIOTh
1HTEpPEPEHLIIITHUMEU pePpPaKTOMETPAMHU.

JUist BUMIpIOBaHHS KyTOBHX PO3MIpIB 3IpOK 1 KYTOBUX BIJICTaHEW MIXK 3ipKaMu
BUKOPHUCTOBYIOTh 31pKOBHUH 1HTEpPepoMeTp MaiikenbcoHa.

3 nmomoMororw OararonpoMeHneBoro iHTtepdepomerpa dadpi — Ilepo po3kianaroTh
CKJIaJTHE BUIPOMIHIOBAHHS Yy CIIEKTP 1 BUKOPHUCTOBYIOTh WOTO SIK 1HTephepeHIliHHNN
CHEKTpaJIbHUHM MpUiIajl 3 BUCOKOIO PO3IUTHHOIO 3/1aTHICTIO.

Buxopucranss y BUMIpIOBAIBHHUX 1HTEpPEepoMeTpax B SIKOCTI JHKepes CBITIA Ja3epiB,
K1 MalOTh BUCOKY MOHOXPOMATHYHICTh Ta KOT€PEHTHICTh, JO3BOJISIE 3HAYHO ITiIBUIIUTH
TOYHICTh BUMIPIOBAHb.

Kajgopumerp ( Bim mar. calor - temno). Ilpuman, SKAM KOPUCTYIOTBCS IS
BUMIPIOBAaHHS TeIJoBOro egekrty Oynb — sikoro mpouecy( (i3u4HOro, XiMIYHOTO abo




010JIOT1YHOT0), @ TAKOXK JIJI1 BUMIPIOBAHHS MUTOMOI TEIJIOEMHOCTI TUI 1 MUTOMOI TEIJIOTH
dazoBux mnepexoxiB. Ilepmuii kajmopumerp BuUrotoBuiau B 1777 porl ¢dpaHiy3bKi
nocmigauku Autyan Jlopan JlaByasse(1743 - 1794) i [T’ep Cimon Jlarutac (1749 - 1827).
[leit mpunan, Ha3BaHUU Mi3HINIE “KpPUKAHUKU KaJIOPUMETp”, SBJISIE COOOIO J[BI BCTaBJICHI
OJlHa B OJHY mHocyauHHu. [IpocTip MK MOCYJWHAMU 3alOBHIOETHCS CYMIIIIIIO BOJU 3
apo0M. JlochikyBaHuil mpoiiec BiiOyBaeThCs y BHYTPIIIHINA MOCYUHI, a HOTO TETIOBHI
eeKT BHU3HAYAETHCS 3a MacOl0 PO3IUIABICHOTO Jboay. llpu mocmimkeHH! MpoleciB 3
BIl’EMHUM TEIUIOBUM €(QEKTOM MPOCTIp MK MOCYAMHAMU 3aMOBHIOIOTH BOJOIO, SIKY
6epyth npu 0°C. TerwtoBHit eeKT mpomecy mpu IbOMy MPOMOPIIHHMI Maci yTBOPEHOro
JABOTY.

CydJacHi KamopuMeTpH MPaIfoTh B AianazoHi Temrepatyp Bix 0,1 mo 3500 K1 maroth
MOYIIMBICTh BHMIPIOBATH KiNBbKICTH TeINIOTH 3 TounicTio 10 107 %. Komcrpykmii
KaJIOpUMETpPIB OyBaIOTh PI3HOMAHITHUMHM, BOHH BH3HAYAIOTHCS XapaKTEPOM 1 TPUBAJICTIO
JOCITIIKYBAaHOTO TPOIIECY, OOJACTIO TEMIEPATyp, MPHU SIKUX MPOBOASITH BUMIPIOBAHHS,
KUIBKICTIO BHUMIPIOBAHOT TEIUIOTH 1 HEOoOXimHOW TouHicTio. Kamopumerp, skuii
MPU3HAYCHUHN 11 BUMIPIOBAHHS CYMapHOi KUTBKOCTI TerioTh Q, IO BHAUIIETHCS BiJ
MOYaTKy MpOIIECy 0 HOro 3aBEpIICHHS, HA3UBAETHCA KAIOPUMETPOM — IHTETPaTOpoM. 3a
KOHCTPYKIIEIO0 KAJIOPUMETPUYHOT CUCTEMHU 1 METOJOM BUMIPIOBAHHS PO3PI3HAIOTH P1IMHHI
Ta MacCHBHI KaJOPUMETPH, OAUHAPHI 1 MOABINHI (AU epeHIianbHI).

Kareromerp, npusHauyeHU JjIsi BUMIPIOBAHHSI BIJICTAHEH MiX JBOMa TOYKaMHU, SIK1
PO3MIIIIEH] MO BEPTUKAIl Ha HEJOCTYMHUX JJIsl 0€3MmocepeIHhOTO BUMIPIOBAHHS 00’ €KTaX.
KareromeTp ckiama€eThcsi 3 METajIeBOi KOJOHHU, SIKa PO3MINIYETHCS TOYHO BEPTHKAIBHO.
Ha kosoHII po3MmillleHa BHUMIpIOBajbHA KapeTKa 13 30pOBOI0 TPYyOOKO Ta BIIIIKOBUM
MIKpDOCKOTIOM. HAaBEICHHS 30pOBOi TpyOM KaTeToMeTpa Ha XapakTepHI TOYKH
3IIMCHIOETHCS Y JIBa €TaIM CIEiaIbHUMU MIKPOMETPUYHUMU TBUHTaAMU.

Kymerp (BumiproBau mo6potHocTi). [lpunmang ans BumiproBaHHs go0poTHOCTI Q
CJIEMEHTIB EJeKTPUYHUX KUI: KOTYIIOK 1HIYKTUBHOCTi, KOHJEHCATOPIB, KOJHUBAIbHUX
KOHTYpIB Ta 1HIIIUX.

Jisi KymMeTpa TPYHTYEThCSI Ha PE30HAHCHOMY METOJI BUMIPIOBAHHS: MPHU PE30HAHCI
Hampyr B KOJMBAJLHOMY KOHTYpl, SKHW CKJIQJAa€TbCsl 13 TMOCHTIZIOBHO 3’ €IHAHHUX
1HIYKTUBHOCTI Ta €MHOCTI, HaIpyra Ha 1HAYKTHBHOCTI a00 eMHOCTI B Q pa3iB OuIbIa Bij
HAIPYTH SKa MOJAETHCSA HA KOHTYP.

Kypgimerp (Bia jaT. CUrvus - kpusuil). [lpunan, sskuii npu3Ha4eHUd 17151 BUMIPIOBAHHS
JIOBXKMHU KPUBUX JIIHIN Ha KapTax 1 MiaHax.

Jloromerp (Biz rpei. 10g0S — c10BO, TYT - CHIBBITHOLICHHS )- CJIEKTPOBUMIPIOBAIBHUN
MEXaHi3M, MepeMileHHsT (KyT MOBOpPOTY) pPYXOMOi YacTHUHHM SIKOTO MpOMOpIiiiHe
BIIHOIICGHHIO  CHJI  JIBOX  TOPIBHIOBAJILHMX  CTpyMiB. Jloromerpu  OyBarTh
MarHiTOEJIEKTPUYHOI, €JIEKTPOJUHAMIYHOI, (ePOJMHAMIYHOI, EIEKTPOMATHITHOT CHUCTEM.
KpiMm mpunamiB s 6e3MocepeHhOr0 BUMIPIOBAHHS BIHOIIEHHS CUJT EJICKTPUYHHX
CTPYMIB, JIOTOMETPH IIUPOKO BUKOPHUCTOBYIOTH B SIKOCTI OCHOBHOI CKJIaJIOBO1 YaCTUHU
MPWIAIIB JJIsi BUMIPIOBAHHS 30CEPEIDKEHUX IMACHBHUX MapaMeTpiB EJIEKTPUYHUX KU
OTIOpiB, 1HAYKTHUBHOCTEH, €MHOCTEH, a TakoXX B OaraTO4MCENbHIM TPyl MpUIafiB s
BUMIPIOBAHHS  HECJNCKTPUYHUX BEIMYMH EJICKTPUYHUMH METOJAMH:  PIBHEMIpH,
BUTPATOMIPH.

Jlrokemerp (Big mat. lux - cBitio). [lpunan ajs BUMIpIOBaHHS OCBITJICHOCTI, OJUH 13



BUaiB (doromeTpiB. HalmpocTimmii JTOKCMETp CKJIadaeThcss 13 (OTOCIEMEHTA,
peectpatopa (oToCcTpyMy 1 JKepena KHUBJIEHHA. YyTIMBICTP TaKOro JIFOKCMETpa
3MIHIOIOTh, MIHSIIOUM [ApaMETPU EJIEKTPUYHOIO Koja. JlJas BHUMIPIOBAHHS BEIMKHUX
3HAY€Hb OCBITJICHOCTI CBITJIOBUM MOTIK, 110 MaJa€ Ha JIOKCMETP 3MEHLIYIOTh LIISXOM
pO3MIIICHHSS Ha MHOro NUIIXY CBITIO(QLILTPIB ab0 pO3CiOBayiB CBITIAa 3 BIJOMHUM
KoedilieHToM TponyckaHHs. /s mpaBUIBHOTO BUMIPIOBAHHS OCBITIEHOCTI HEOOX1IHO,
o0 KpHBa CHEKTPaIbHOI YYyTJIMBOCTI CHIBIajala 3 KPUBOIO CHEKTPAIbHOI YyTJIMBOCTI
JIOACHKOTO OKa.

MarsiTHUN CHIEKTPOMETP- Npuiaj JAfsS BHUMIPIOBAaHHS IMIYJBbCIB  3apsKEHUX
YaCTMHOK 3a KPHUBH3HOIO iX TPAEKTOpid B MAar"HiTHOMy Tmoji. SKI0 mnpu mboMy
BUMIPIOETHCS MIBUAKICTh YACTUHKH, TO MOXKHA BU3HAYHUTHU 11 Macy, TOOTO 11eHTH(IKyBaTH
YaCTMHKY. MarHiTHI CHEKTPOMETPU BUKOPHUCTOBYIOTHCS NJISl JOCITIDKEHHS 3 — po3mamy
SAJICPHUX peakIlii Ta I1HIIMX SBHIN, B SKUX OEpyTh Y4YacThb €JIEMEHTapHI 3apsiKeHl
YACTUHKH HEBEJIMKUX eHeprid. EHepreTMuHuil CekTp 4acTUHOK JOCTIKYIOTh 3MIHIOIOUH
BEJIMYMHY MarHiTHOTO MOJIS.

MarsitomMeTp- mnpuiajg JUisi BHUMIPIOBAHHSA XapaKTEPUCTUK MArHiTHOTO Moy 1
Mar”HiTHUX BJACTUBOCTEH (i3uyHMX 0O0’€KkTiB. MarHitomeTpun Kiacu(ikyroTh 3a
NPU3HAYEHHSM, IPUHIUIIOM [Iii 1 YMOBaMU €KCILTyaTallii.

[Ipn knacudikamii 3a OpU3HAYEHHSM BUIUISIOTH ABI Tpynu MarHitoMerpiB. Jlo
nepuioi, OuUTblI MOWIMPEHOi, HaleXaTh NPWIaad i1 BUMIPIOBAaHHS OCHOBHHX
XapaKTEPUCTUK MAarHiTHOro mnoiisa: HampyxkeHocTi H(A/m), imaykuii B(Tn), marnitHoro
notoky ®(B0); no npyroi — mpuiagu s BUMIPIOBAaHHS MAarHITHHX BIJIACTUBOCTEN
MaTtepialliB Ta TIPCHKUX MOPiJ: MArHITHUH MOMEHT M (A-M?), HamarHigenicts J (A/M),
MarHiTHY CIIPUHUHATIUBICTD ), MArHITHI IPOHUKHICTb [L.

Kpim 3aranbHOi Ha3Bu ‘‘MarHitoMerp” JesKi 13 L[UX MpUIadiB Ha3UBAOTh Y
BIJIMOBIAHOCTI 3 HA3BOIO OJWHHUIIL BHMIPIOBAaHHS: TecCIaMeTp, BeOepMmeTp, ad0 Ha3BOIO
BEJIMYMHU: KaIlllaMeTp, MIOMETP.

3a TPUHIMIOM Jii PO3PI3HAIOTh TaKi MarHiTOMETPU: MAarHITOCTaTH4HI, €JIEKTPUYHI,
IHYKI[1/HI, KBAaHTOBI, TaJbBAHOMArHiTHI. € TaK0X MarHiTOMETPU €KCIEPUMEHTAIBHOTO,
MPUKIAAHOTO 1 JEMOHCTPAIIMHOTO XapakTepy, poboTa SKUX IPYHTYETbCS Ha 3MiHI
JIOBXKMHU HAMarHiY€HOTO CTEpXHsS, Ha O0OepTaHHI TUIONIMHU MOJsApu3allli cBiTIa 1 T.J.
MarHiToMeTpu KOXXHOTO 3 BKAa3aHUX THUIIIB JOJATKOBO PO3PI3HSIOTH 332 OCHOBHUMU
NOKa3HUKAaMHU: [1alla30Hy BHUMIPIOBaHb, YYTJIMBOCTI, TOYHOCTI, MIBHJKOCTI 1 CIIOCOOY
NIIpaxyHKy, & TAKOXK 32 YMOBAaMH €KCIuTyaTalli. 30kpeMa po3po0JieH1 pi3HOMaHITHI TUIH
MarHiTOMETPIB JJii BUMIPIOBaHb MarHiTHOTO TOJII B YMOBaX MOPCHKOi Ta aepOMAarHiTHOI
3MOMKH, B HABKOJIO3EMHOMY 1 MIXKIIJIAHETHOMY KOCMIYHOMY MPOCTOPI.

ManowmeTtp (BiA rpeu. Manos - HelliIbHUMN)- Npuiiaj AJii BUMIPIOBAHHS THCKY Ta3iB i
piauH. Y riipaBiiyHUX MaHOMETpax TUCK BUMIPIOETHCS 3a BUCOTOIO CTOBMA PIJMHU, KA
foro 3piBHOBaxye. ManoMeTpu OyBarOTh PIAMHHI Ta MeXaHiuHI ( IPYXKHI Ta MOPITHEBI).
KpiM TOro, BUKOPHUCTOBYIOTH E€JIEKTPUYHI MAHOMETpPH, 32 JONOMOIOI0 SIKMX BEIUYMHA
THUCKY Ta31B BUBHAYAETHLCS OTIOCEPEKOBAHO( HAMPUKIIAI, 32 3MIHOIO OTOPY MPOBITHUKIB).

MaHOMETPpUYHHMA TEPMOMETDP, CKIIQJAEThCS 13 OajoHa, SIKMA 3’€THAHUN KaIIsapoM 3
OpYXKUHHUM MaHOMETPOM. [liss MaHOMETPUYHOTO TEPMOMETPA IPYHTYETHCS HA TEIJIOBOMY
PO3IIMpPEHH] pIAUHU a00 Ha TeMIepaTypHiil 3aJ1€KHOCTI TUCKY ra3y UM HAaCHMYEHOI mMapw,
sKa 3amoBHIOE OanoH. B 3anmeXHOCTI Bl TOrO, YUM 3allOBHEHHUN OaloH, pO3PI3HSIOTH




razoBi (a30T), piAuHHI (PTYyTh) 1 KOHJACHCAIIWHI (XJIOPUCTUH €TWJI) MaHOMETPHUYHI
TEPMOMETPHU. X BHKOPHCTOBYIOTH B SKOCTI HPUIIAiB TEXHIYHOTO MNPHU3HAYEHHS B
miarmasoni Temmepatyp Big — 60 mo + 550°C. ITpu Bemwkiil moBxuHI Karmizsipa (10 60 M)
BOHHM MOXXYTh BUKOPHCTOBYBATHCS SIK JUCTAHIIHHI TEPMOMETPH.

Mac — cnekTpoMeTp- Mpuiiaj Uil pO3AUICHHS 10HI30BaHUX MOJIEKYJ 1 aTOMIB 3a iX
MacamH, KM IPYHTY€EThCS Ha A1l MarHiTHOTO 1 €EKTPUYHOTO TMOJIIB HA IMyYKH 10HIB, 110

JeTITh y Bakyymi. Y Mac — CIEKTPOMETpax peecTpallis 10HIB 3I1HCHIOETHCS
CJIEKTPUYHUMH METOJIaMH, a Y Mac — CHeKTporpadax — 3a MOTEeMHIHHAM (DOTOUYTIUBOTO
mapy. Mac — CHEKTpOMETp, SK TMPaBWIO, MICTUTh NPHUCTPIA JJIA MIATOTOBKU

JOCITIIKYBaHOT PEYOBHHHM, 10HHE DKEPENo, Je Isi PEYOBHMHA YACTKOBO 10HI3YETHCS 1
BiOyBaeThCsl (OpMyBaHHS 10HHOTO Iy4Ka, Mac — aHaji3aTop, B SKOMY BiJOYyBa€ThCs
PO3/IICHHS 10HIB 32 BEJIMYMHOI M/(, mpuiiMad 10HIB, Ji¢ I0HHUH CTPYM NEPETBOPIOETHCS
B CIICKTPUYHUN CHUTHAJI, SIKUM MIJCUITIOETHCS 1 PEECTPYEThCA. B peecTpyrounii mpucTpii,
KpiM iH(popMallii Mpo KIIBKICTh 10HIB, 3 aHATI3aTOpa HAJIXOIUTh TaKOXK 1H(OpMaIlis mpo ix
Macy. Mac — CHEeKTpOMETpU MICTATh CUCTEMH EJIEKTPUYHOIO JKUBJICHHS 1 MPUCTPOI, SKi
YTBOPIOIOTH Ta MIATPUMYIOTh BUCOKUM BaKyyM B I0HHOMY JiKepelil Ta aHaizaTopl. Mac —
CIIEKTPOMETPHU JICKOJH 3’ €1HYI0Th 3 EOM.

Mikpomerp (Bimg rperr. MIKros - maniwuii)- mpwiag Juisl BEUMIPIOBAaHHS HEBEIHMKHX
po3MipiB 3 TouHicTIO 10 0,01MM. BiH ckinagaeTbes 13 CTaNIbHOI CKOOH, 110 Ma€ HEPYXOMY
OMOpHY I1’ATY, cT€0JIa, MIKPOMETPUYHOI'O TBUHTA 1 CTONOPHOTO I'BUHTA. MiKpOMETpUYHUI
TBUHT MEPEMILIY€EThCSI BCEPEANH] CIEUIABbHOI TUIb3U 3 Pi3b00I0, 3aKPIIUIEHOI0 B CTEOII.
Kpok rBunta 0,5 — 1,0MM. 30BHI cTe0i0 oxomuitoe OapabaH. sAKUW 3’€IHAHUU 3
MIKpOMETPUYHUM T'BUHTOM. [Ipu oOepranHi OapabaHa 00epTaeThbCs 1 TBUHT; MPU LIOMY
NEepPEMINIYETbCA MOro BUMIpIOBaJIbHA MOBepxHs. Jlisi MIKpoMeTpa IPYHTYETbCS Ha
BJACTUBOCTI TBUHTA 3/1MCHIOBATH MpPH MOBOPOTI MOro MOCTyHalbHE MEPEMIIIECHHS,
nporopliiHe KyTy moBopoTy. CkomeHuit 001 Oapabana mojiaeHo Ha 50 (a6o 100)
OJIHAKOBMX MOAUIOK. [l BimmdyBaHHS IIOKa3iB MIKpOMETpa IO ImKajal crebia
BU3HAYAIOTH I1iJI€ YMCIIO (HWKHS IIKana) 1 MOJIOBUHU (BEpXHS IIKaia) MimimMeTpiB. J[ms
BIJITIYYBaHHS COTUX YaCTOK MUTIMETPa KOPUCTYIOThCS MOALIKaMH Ha OapabaHi.

MikpoMeTp BUKOPUCTOBYIOTH /I TOYHUX BHMIPIOBAHb 30BHIIIHIX PO3MIPIB JETaNCH:
JiaMeTpiB, TOBIIMH, IOBXUH. P13b00BHI MIKPOMETP BUKOPUCTOBYIOTDH JIJISi BUMIPIOBAHHS
p13b0H.

MikpomeTtp rosiorpadiyHuii. 32 OCHOBHUMH XapaKTEPUCTHUKAMH — TOYHOCTI, PO3Mipax
1 PO3JUIBbHIN 3IaTHOCTI — BiH SBJISIE COOOKO BUMIPIOBAJIBLHUNA MPHJIaJl HOBOTO MOKOJIIHHS.
YTBOprotoun rosorpadiuHe 300pakeHHs  AOCHIIKYBAHOIO 00’€KTa, TakuWd Mpuiaj
N03BOJIsIE OAUUTHU MOro jAetail po3MipoM B cOTi Aol MikpoMmerpa. Lle HeoOximHO mpu
BUTOTOBJICHHS HAIiBIPOBITHUKOBUX MIKPOCXEM, ONTUYHUX, BOJOKOHHUX BHUPOOIB Ta iH.
CkoHctpyiioBaHo rojorpadiunuii mikpometp y IletepOyp3bKkoMy IHCTUTYTI SIA€PHO1
bi3uku M. B.II. KoncrantunoBa, B maboparopii rosorpadii Ta romsorpadiuHux
BUMIpIOBAIBHUX CHCTeM. Moro komm’roTepHa Bepcis (BapiaHT, SIKHil IpU3HAYCHHUI U
poboTtu 13 mepcoHanbHOO EOM ) CyTTEBO PO3IMIUPIOE MOMXKIMBOCTI MIKPOCKOTIYHHUX
JOCTIKEHb, T03BOJISIIOYM KOPEKTYBaTH HE JIMIIE CHUCTEMAaTHYHY MOXHOKY BUMIPIOBaHb,
aJie i HETOYHOCTI, SIK1 OB’ A3aH1 13 3MiHAMU TEMIIepaTypHu JOCIIIKYBAaHOTO 00’ €KTa.

OmeraTpoH- Mac — CIEKTPOMETpP, B SKOMY PO3JIUICHHS 10HIB, 3 PI3HUM BIHOIICHHSIM
m/qQ BiOyBa€ThCS y B3aEMHO MEPIICHAUKYISIPHUX 3MIHHOMY €JICKTPUYHOMY 1 MIOCTIHHOMY




MarHiTHOMYy nossix. Po3ninbHa 31aTHICTh OMEraTpoHa 3MEHIIYEThCS 13 30UIbIIIEHHSIM Macu
yacTUHKA. OMeraTpoH BHMKOPUCTOBYIOTH [JIsi BHU3HAUYEHHS CKJIaAy Ta BHUMIPIOBAaHHS
napiialbHUX TUCKIB 3aJIUIIKOBUX I'a3iB y BAKYYMHHUX CUCTEMaX.

OmMeTp- npumnaj ajsi BUMIPIOBaHHS €IEKTPUYHOr0 (OMIYHOTO) ornopy. B 3anexxHocTi
BiJI Jllalla30Hy BUMIPIOBAHb PO3PI3HIIOTh MIKPOOMMETPHU, METOMMETPH, TepaoMMeTpu. B
HAaWMOpOCTIIMX OMMETpax 3 MAarHITOCNEKTPUYHUM BHUMIPIOBAIBHUM  MEXaHI3MOM
peani3yeTbCsi METOJ] BOJBTMETpa — amIepMeTpa: MpH MOCTIHHIN Hampysi mJKepena
KUBJICHHS CHUJIa CTPyMY, SIKa IMPOTIKAE 4Yepe3 pyXoMy paMKy MeXaHi3My, 1 BIIXUJICHHS
MOKa)KUMKa 3aJIeXxaTh BiJ] BUMipioBaHOTro omnopy. [llupokoro nomupenns HaOynu nudposi
OMMETpPH, BXIJHI KOJIa IKUX SIBJISIFOTH COOOI0 BUMIPIOBAJILHUMN MICT.

OnTUMETp — 1€ ONTHUKO — MEXaHIYHUIN pUiiaj AJi1 BUMIPIOBAaHHS JIHIMHUX BiAcCTaHEH
a0COMIOTHUM a00 BITHOCHUM ( TMOPIBHSHHS 3 KIHIIEBOIO MipOI0 200 3pa3KOBOIO JCTAILIIO)
cnocobaMu. BumiproBanbHUM CTEp)KE€Hb MpPH MMOCTYHNAIBHOMY pyCl B3JIOBX JeTall
MOBEPTAE CIelialibHE A3EPKajIo, B IKOMY 300paKyeThCs IIKaa, po3MilieHa y GpoKaabHIN
wiomuHl 00’ ekTBa. [Ipyu mepeminieHH BUMIPIOBAIBHOTO CTEPXKHS 300pa’KEHHS IIKAIU
3MIIYEThCSA 3aJIEKHO BIJ MOBOPOTY A3€pKaia MapajeibHO HKami. BenmuunHa 3minieHHS
BIJIDAaXOBYETHCSI BIJIHOCHO HEPYXOMOTO TMOKAXYHMKA. 3a CIIOCOOOM KpIIUICHHS TPYOKH, B
SKI} po3MillleHa ONTUYHA CUCTEeMa MPUJIay, ONTUMETPH MOIUISIIOTh Ha BEPTUKAIIbHI (1151
30BHIIIHIX BUMIPIOBaHb) 1 TOPU30HTANIBHI (/151 30BHILIHIX 1 BHYTPILIHIX BUMIPIOBAHb).

[lepmeamerp (OyKBaJIbHO — BHMIpIOBaY MPOHUKHOCTI, Bix aHri. permeability -
NPOHUKHICTh)- TMPUCTPIA [ BUMIPIOBAaHHS MArHITHUX XapaKTEPUCTHK 3pa3KiB
HE3aMKHYTOI (opmu (IPAMHUX CTEPXKHIB, CTpIYOK, TpyOok Ta 1H.). Ilepmeamerp
CKJIAIA€ThCs 13 “‘dpMa”, SIKE Ma€ pPyxoml YacCTHUHHM, a0O0 TIOJIIOCHI HAKOHEUHUKHU.
JocnimkyBaHui 3pa3oK YTBOPIOE 3 sIPMOM 3aMKHYTE Mar”iTHe kKojo. Ha spmi po3mitieHi
HaMarHi4yBaHH1 KOTYUIKH 1 MPUCTPOi A1 BUMIproBaHHA 1HAyKuUii B 1 Hanpyxenocti H
MarHiTHOTO TOJIsI y 3pa3Ky. Mar"iTHy NpOHUKHICTh |l MaTepially 3pa3ka BHU3HAYAIOTh 3a
criBBigHOIEeHHSIM u=B/H.

[Mikaometp (Big rpeir. PYKNOS- MIijIbHMI)- 1€ CKJISHA IOCYAMHA BiAMIOBIIHOTO 00’ €My,
sKa BUKOPHUCTOBYETHCS /JII BU3HAUCHHSI TYCTUHHM PEUOBHMHU 3a CIIBBIIHOUICHHSIM p =
m/V. O6’eM aociiKyBaHOI PEYOBHHU BHUMIPIOIOTH 3a IIKajI0K abo 3a MITKaMH Ha
MOCY/IUHI.

[lipreniomerp — 1ie Npuiaj, sIKUM J03BOJISIE BUMIPSITH B aOCOTIOTHUX €HEPreTUYHUX
OJIMHUIISIX TYCTUHY COHS'YHOI paaiamii Ot moBepxHi 3emii. CopouieHy Mojellb TaKoro
IpuIaay 1 METOAUKY BUMIPIOBAHHS 3 HOro JIOMOMOTOK COHSIYHOI pajiiallii 3aporoHyBaB
roJutavjacbkui actpodizuk M. Minnapt. B nanuii yac gificHe 3HAYEHHS COHSIYHOI CTajol
(eHeprisi COHAYHOTO BUIIPOMIHIOBAHHS, KA Majae 3a 1 ¢ Ha mionty 1 M°, 10 3HAXOTUTHCS
Ha MEXI 13 36MHOI0 aTMOC(EPOI0) OTPUMYIOTh, MPOBOASYH BUMIPIOBAHHS 3 JIOIIOMOTOIO
KOCMIYHHUX arnaparis.

[lipometrp ( Bim Tpem. PYr - BOTOHB)- TPHWJIAM JJs JUCTAHIIMHOTO BHUMIPIOBAHHS
TEMIIEpaTypyd HArpiTUX TUI 3a IHTEHCHUBHICTIO iX TEIJIOBOTO BHUIIPOMIHIOBAHHS B
ONTUYHOMY Jiana3oHi cnekTpy. Tito, Temmeparypy SIKOTO BUMIPIOIOTH HpU JOMOMO3I
nipoMeTpa Mae rnepedyBaTH B CTaHI TETUIOBOI PIBHOBAru 1 MOro KOeQiIi€HT MOTIUHAHHS
NMOBUHEH OyTH OJM3BKUM JI0 OAWHUIN. BHUKOPHCTOBYIOTH $ICKpaBICHI, KOJBOPOBI Ta
pamiariiiHi mipomeTpu. B HaWmpoCTIoMy Bi3yalbHOMY SICKPaBICHOMY TIPOMETpi 13
3HUKAIOUYOI0 HUTKOIO 00’ €KTUB (HOKYCye 300paskeHHS JOCIIPKYBAaHOTO TijIa HA TIOIIUHY,




B SIKIM 3HAXOAUTHCS HHUTKA CHEIIalbHOI JIAMIM po3xkaproBaHHA. HUTKy po3miliyoTh Ha
dboH1 300pakeHHs TiMa 1, 3MIHIOIYM CTPYM PO3KApEHHS HUTKH, JOCITalOTh TOTrO, 100
SCKpaBICTh HUTKHM 1 TUJIa OyJM OJHAKOBUMHU (HUTKA CTa€ HEMOMITHOK Ha (OHI Tija).
IlIkay mpunamy, sKuii (Bikcye cTpyM po3KapeHHs, rpaxyooTs y °C a6o K.

B pamiamiinnx mipoMmeTpax, abo apAoMeTpax, BUKOPHUCTOBYIOTH 1H(padepBOHE
BUIMIPOMIHIOBaHHS JOCIIPKYBAaHOTO TiJIa: BOHO KOHIIGHTPYETHCS Ha TepMomapi, sKa
3HAXOAMUTHCS BecepeauHi mipomeTpa. HaBomsun TpyOy 3 00’ €KTHBOM Ha poO3KapeHe TiJio,
CIIIKYIOTh 3a TIOKa3aMH TajJbBaHOMETpa, SKUW 3’eaHaHuil 3 Ttepmomaporo. Illkana
raJibBaHOMETpa rpajyioBaHa B rpajaycax. BUnpoMiHioBaHHS Tijla KOHIICHTPY€ETHCS JT1H3010
Ha crai Tepmonapu, a TepMoEPC, sika BuHUKae pu IbOMY, PIKCYETbCS TAIbBAHOMETPOM.

[TipoMeTpu BUKOPUCTOBYIOTH y METaIyprii, eHEpPreTHIli, Ximii Ta iH.

[Hongapumerp:

1) Ilpunaxg 1 BUMIpIOBaHHS  KyTa  OOepTaHHS  IUIOMMHH  IMOJISpU3aIlii
MOHOXPOMATHYHOTO CBITJa ONTHYHO AaKTUBHMMH pedyoBHMHamMH. B momspumerpax, ski
noOyZ0BaHI 3a CXEMOK HAaMiBTIHBOBUX TMPUJIAIB BUMIPIOBAaHHS 3BOJMUTHCS  JIO
BI3yaJIbHOTO BUPIBHIOBAHHS SICKPABOCTEW JBOX TMOJIOBUH Toig 30py mpuiany. [lokasu
3HIMAIOThCS 3a ILIKaJOK OOepTaHHs, sika Mae HOHiyc. [Ipuman BUKOPUCTOBYIOTH ISt
BU3HAYCHHS KOHIIEHTpAIlli aKTUBHOI PEYOBUHHU B HEAKTUBHOMY PO3UMHHUKY (HAIPUKIIA,
KOHLIEHTpAaLli pO34HHY I[yKpY y BOJI ).

2) lpunan 1 BUSHAYCHHS CTYICHS MOJIIPH3AIlii YaCTKOBO IMOJIIPH30BAHOTO CBITIIA.
Haiinpocrimmid Takuii npuiaja — HaniBTIHBOBHM nosispuMerp KopHio, npu3HaueHuid ams
BU3HAYEHHS CTYNEHS JIHIMHOT mossipyu3anii noispusanii. OCHOBHUMH HOTO €JIEMEHTAMH €
noJsispusarop (nmpusma BosmancTona) 1 aHamizarop. [loBopoToM aHanizaTopa BUPIBHIOIOTh
SCKPABOCTI MOJIIB, OCBITJICHUX My4YKaMH, SIKI TP BUXOJ1 13 MPU3MU MalOTh HEOJIHAKOBY
1HTEHCUBHICTb.

[Morenitiometp (Bif sat. potentia - cuia)- mpuias 1 BUMIPIOBAHHS KOMITCHCAIIHTHIM
meronoM EPC, nampyru, a TakoX BeIWYHH 3B’S3aHUX 3 HUMH (QYHKIIOHAIBHO.
Po3pi3HsIOTh MOTEHIIOMETPH TMOCTIHHOTO Ta 3MIHHOTO CTpyMy. B moTeHIiiiomerpax
nocTiitHoro cTpymy BuMiptoBaHa EPC koMrieHCyeThCsi Bi1IOMOIO  PEryjibOBaHOIO
Hampyroro. MOMEHT piBHOBarM BU3HAYAIOTh 3a MOKa3aMH TajlbBaHOMETpa (CTPyM uepes
raJibBAaHOMETp BIJCYTHI). JIJi1 BUMIpIOBaHHS HEEICKTPUUYHUX BEJIMYUH BUKOPUCTOBYIOTH
aBTOMATHYHI MOTEHIIIOMETPH, B SIKUX 3aMICTh TaJIbBAHOMETpPAa BMHKAIOTH TMIJCUIIIOBAY.
HaiiGinpmoro mnomupeHHss HaO0yJaud aBTOMATHYHI TOTEHUIOMETPU [JIsl BHUMIPIOBAHHS
TEMIEPATypy B KOMIUIEKT] 3 TEpMOTapaMHu.

[cuxpomerp (Bix rper. psychiria - xomon)- mpuiaa Ui BUMIPIOBaHHS TEMIIEpaTypH
Ta BIJHOCHOI BOJIOTOCTI MOBITPsSI 3a MOKa3aMH CyXOro Ta 3BOJIOKEHOTO TEPMOMETPIB.
Bnepiie et mpunaa ckoHcTpytoBaB B 1825 poui HiMenpbkuil ¢i3uk Ta BuHaxigHuK E.O.
ABryct. KopucTyloTbCcsi TakoXk acmipaiiiHuUM MCUXpOMETpoM AcCMaHa 3 MPUMYCOBUM
00/TyBaHHSIM TOBITPSI.

[T’e3omeTpu (Bim Tpem. PI€Z0 - THUCHY)- MPHIAA s BU3HAYEHHS 3MIHH 00’eMy
PEUYOBHHM  TI]T FlI[pOCTaTI/ILIHI/IM TACKOM (MpU TPAKTUYHO TOCTIHHIN TeMnepaTypl)
KoHncTpykiis m’e3omMeTpa BU3HAYAETHCA J1alla30HOM BUKOPHCTOBYBAHUX TUCKIB 1
TEMIEpaTyp, arperaTHUM CTaHOM pEYOBUMHHU, HOro CTHCHEHicTio. [I’e30meTpuyHi
BUMIPIOBAHHS BUKOPHUCTOBYIOTH JJISI OTPUMAHHS JaHUX MPO CTUCHEHICTh PEYOBHHHM, NS
JOCIIKEHHS JllarpaM cTaHy, (ha30BUX MEPEXOIIB Ta IHIINX (PI3UKO - XIMIYHUX MPOILIECIB.




Paniomerp (Bix jat. radio - BUIIPOMIHIOKO):

1) npunaa Ay BUMIPIOBAHHS €HEPIrii eJIeKTPOMAarHiTHOTO BHMIIPOMIHIOBAHHS, SKHI
I'PYHTYETbCSI HA MOTO TETUIOBiH aii. BUKOPHUCTOBYIOTH JJIsSI TOCTIHKEHHS 1H(PPaYepBOHOTO
BUIPOMIHIOBaHHS, COHSYHOI pajialii (Hanmpukiag B akTHHOMETPI1, TIpre1ioMeTpi);

2) npuiAMalIbHU# TPUCTPIN paioTesecKona, SKUiH B MOEIHAHHI 3 aHTCHOIO JTO3BOJISE
JOCITIIKYBaTH BUITPOMIHIOBaHHS aCTPOHOMIYHHX 00’ €KTIB B paIioiana3oHi;

3) mpunan st BAMIPIOBAHHS aKTHBHOCTI PaIil0aKTUBHUX JIKEPET;

PamioMeTp akycTWYHWN- TPWIAJ JJII BUMIPIOBAaHHS THCKY 3BYKOBOI XBWUI, TYCTHHU
3BYKOBOI €Heprii, IHTEHCUBHOCTI 3BYKY Ta 1HIIUX MapaMeTpiB 3ByKOBOI XBHUIII.

Paniorepmometp. Temmeparypa pi3HHX 4acTUH OpraHi3My, HOTO BHYTPIIIHIX OpraHiB
pi3Ha 1 3MIHIOETHCS B 3aJIEKHOCTI Bif] iX cTaHy. Tak 1m0 3a TeMIepaTyporo opraHy Ta ii
JUHAMII MOXKHA CYIUTH PO Te€, SIK BiH (PYHKIIOHY€ 1 HaBiThb CTaBUTH JlarHo3. Aje
BUMIPIOBATU TEMIEpATypy BHYTPIllIHIX opraHiB ckiagHo. Cnemiamictu pipmu PEC npu
Bceepociiicekomy HII pamioTexuiku po3pobwmnu mpuian (pamiorepmomerp PTM - 01),
SKUW JI03BOJIIE TOYHO BHU3HAYATH TEMIEPATYpy 3a IHTCHCHBHICTIO €JIEKTPOMArHiTHOTO
BUIPOMIHIOBaHHS BHYTPINIHIX TKaHWH JIFOJAUHHU B Jiala30H1 HaJIBUCOKUX YacToT. [Ipuman
Moxe (ikcyBatu iH(opmarlito, sika moctynae 3 riauouHd 10 10 cM, 1m0 B OUIBIIOCTI
BUIA/IKIB JIOCTaTHBO JIJIs1 OOCTEKEHHS BHYTPIIIHIX OPTraHiB JIOIUHH.

Pedbpakromerp (Bim rpem. refraktus - 3amomnenHs)- mnpwnag Ui BUMIPIOBaHHS
MOKa3HUKa 3aJIOMJIEHHS CBITJa y ra30noAi0HUX, PIIKUX 1 TBepAuX pedoBuHax. [IpuHuumn
Ili IMX NpUIaAiB IPYHTYETbCA Ha SBHILI NOBHOTO BHYTPIIIHHOTO BIJOMBAaHHS MpH
IPOXO/KEHHI CBITJIOM MEX1 MOAULYy JBOX CEPEIOBUL] 3 pI3HUMU MOKa3HUKaMU
3asiomJieHHs. OuH 13 nepmux pedpakroMeTpiB ckoHcTpytoBaB M. [l [Tunsuukos

CBITJIONANbHOMIP (aJbHOMIP ONTHUYHMI)- TpHIAJ [ BU3HAYEHHS BIJICTAHEW 3a
4acoM 1X TPOXOJKEHHS CBITJIOM. TIPHJIA] MICTUTD JKEPEJIO ONTHYHOTO BUIIPOMIHIOBAHHS,
NPUCTPI KEpPyBaHHS HOro mapaMmeTpaMmu, IepeiaBalibHy Ta MNPUHAMAIbHY CHUCTEMH 1
MPUCTPIii BUMIPIOBAHHS 1HTEPBAJIIB yacy. CBITI0IaTbHOMIPH MOIUISIOTHCS HA IMITYJIBCHI
Ta (a30Bi B 3aJIEIKHOCTI BiJl METOIB BUSHAUYCHHSI YacCy MPOXO/KEHHSI BUIPOMIHIOBAHHSIM
NUIAXY 10 00’ €KTa 1 HA3A/I.

Ckaepomertp (Bix rpert. SkIeros - TBepauii)- npuiaa 1jisi BA3HAUYCHHS TBEPOCTI Pi3HUX
MatepianiB ( MeTalliB, KPUCTAJIIB, MOKPUTH Ta 1H.) 32 METOJIOM TOJIPSTIMH a00 B/IaBJIIOBAHb.
TBepmicTe Matepialy BH3HAYAETHCA 3a HABAHTAKEHHSIM, MPH SKOMY 3aJIUIIAETHCS
NOJPsAIKHA 200 SIMKa.

CHeKTpoMeTp- B IIMPOKOMY PO3YMIHHI — II€ MPUCTPIH NIl BUMIPIOBaHHS (PYHKIII
po3noIiTy AesKol (izuyHOl BeIMYMHM B 3a7I€KHOCTI Bij IesKoro napamerpa x. OyHKIi10
PO3MOTY €NEeKTPOHIB 3a IIBUAKOCTSIMU BUMIPIOIOTH O€Ta — CIIEKTPOMETPOM, aTOMIB 3a
MacaMHl — Mac — CIEKTPOMETPOM, rama KBaHTIB 3a €HEpri€r0 — rama — CIeKTPOMETPOM,
CHEPril0 CBITJIOBUX IIOTOKIB 3a JIOBXKMHAMHU XBWJIb BUIPOMIHIOBAaHHS — ONTHYHUU
CHEKTPOMETP. Y BY3bKOMY PO3yMiHHI CIIEKTPOMETPAaMU HAa3UBAIOTh CIIEKTPAIbHI MIPHIIA N
JUIS JTOCIIJDKEHHS ONTHYHHMX CIIEKTPIB 3 JOIMOMOTOI (OTOCICKTPUYHUX MPUHMadiB
BUIIPOMIHIOBaHHS.

CrektpodoTromMeTp- CHeKTpadbHUN MpUiIaa, 3 JOIMOMOTOI SKOTO IOPIBHIOIOTH
BUMIPIOBaHUI TOTIK BUIIPOMIHIOBAHHS 3 €TAJIOHHUM ISl HEIIEPEPBHOTO a00 THUCKPETHOTO
psay JOBXHH XBWJIb BUIpoMiHIOBaHHS. CrekTpo-goromerp 3abesnedye BiIJIiK abo
aBTOMATUYHY pEECTpalill0 Pe3yibTaTiB MOPIBHSHHSA Yy BIAMNOBIAHIN JBOMIpHINA IIKai:




abciuca — JOBKMHA XBWJII, OpJIMHATA — TOTIK BUIPOMIHIOBAHHS Ha MM JOBXWHI XBHUJII.
CnektpodoTo-MeTpaMyd Ha3WMBAIOTh TAKOX AHAJMITUYHI TPWIAAW [JJIs BU3HAYCHHS
KOHIICHTpAIlii €JEMEHTIB 1 PEUYOBMH B MpoO0l NUIIXOM IOPIBHSHHSA I1HTEHCHBHOCTEH
CIIEKTPaIbHUX JIIHIN 200 CMYT BUMPOMIHIOBaHHS Y TTOTJIMHAHHS.

CripoMeTp — IpUCTpii U1l BUMIPIOBaHHS 00’ €My TOBITPS Y JICTCHSX.

Taxomerp (Bim rpem. tachys - mBuakwii)- mpuiaam A8 BUMIPIOBaHHS KyTOBOI
MIBUAKOCTI a00 yacToTu obOepraHHs TBepAoro Tina. Kyr, Ha SKkuil BIIXUISETHCS
YKpITUIEHUH Ha Bally CT€P>KEeHb, MPOMOPIIIHUI KyTOBIH MIBUIKOCTI 1Or0 00epTaHHS.

TepmomeTtpu (Bix rper. thérme - Temno)- npriiaay 11 BUMIPIOBAaHHS TEMIIEPATypH 3a
JIOTIOMOTOI0 KOHTAaKTy 3 JOCIiIKyBaHUM cepeaoBuiiemM. [lepiri repmomerpu 3’ aBUIUCS B
KiH. 16 — mou. 17 cromite (tepmockon [. Taminmes, 1597; cnuproBi (uiopeHTIHCHKI
TEPMOMETPHU Ta 1H.), a caM TepMiH “‘TepmomeTp” 3’siBUBCs y 1636 pori. Jlis TepmomMeTpiB
IPYHTYETbCS Ha PI3HUX (PI3UYHUX SBHILAX, K1 3aJIekKaTh BlJl TEMIIEPATypH: HA TEIJIOBOMY
PO3LIUPEHHI PiJIMH, Ta3iB 1 TBEPAUX TUT; 3MIHI 3 TEMIIEPATYPOIO THUCKY ra3y a00 HaCUYEHOI
napu; efneKkTpudHoro omnopy; TepMoEPC; MarHiTHOI CipuiHATIMBOCTI MapamMarHeTuka Ta
1H. HalOunpil NOMMPEHMMHU € PIIUHHI TEPMOMETPHU, MAHOMETPUYHI TEPMOMETPH,
TEPMOMETPU ONOPY, TEPMOEIEKTPUYHI TepMomeTpu. Jlii BHUMIPIOBAHHS HM3BKUX
TeMIIepaTyp BUKOPHUCTOBYIOTh, KpPIM TOro, KOHJICHCAIlIliHI, Ta30Bl, aKyCTHYHI, MarHiTHI
TepMOMETpHU. [CHYIOTh TEpMOMETpU  CHEI[AIbHOTO  TPU3HAYEHHS, HAIMPHUKIA,
TIIICOTEPMOMETPH, METEOPOJIOriyHI, TNIMOOKOBOAHI. [HOMI BUKOPUCTOBYIOTH: OlMeTaseBl
TEPMOMETPH, [Iisl SIKUX TPYHTYETHCSI HA PIZHOMY TEIJIOBOMY PO3UIUPEHHI PEYOBHH, 3 STKUX
BUTOTOBJICHI TUIACTUHHU 1X YYTJIMBUX €JIEMEHTIB; KBaplOBl TEPMOMETPH, il SKHUX
IPYHTYETBCS HA TEMIEPATYPHIi 3aJ€KHOCTI PE30HAHCHOI YaCTOTH I’ €30KBApLA; EMHICHI
TEPMOMETPHU, SIKI IPYHTYIOTbCS HA  3aJ€XKHOCTI  JICJEKTPUYHOI  POHUKHOCTI
CErHeTOENIEKTPHUKIB BIJl TEMIIEpATypH Ta 1H.

Tecnamerp- MarHiTOMETp NIl BUMIPIOBAHHS MarHiTHOI 1HAYKINI a00 Hampy>KeHOCTI
MarHiTHOTO MoJyisi y HedepomardHiTHoMmy cepenoBuili. HalOimpm mommpeHi 1HAYKITHHI
TeCJIaMEeTpH, SKI CKIAMAloThCcsl 3  IHAYKIIAHOTO TMepeTBOproBada (KOTYIIKH) Ta
CJICKTPOBUMIPIOBATLHOTO  mpuiiafdy. Ilpu 3MiHI TOTOKO3UYEIJIEHHS  1HAYKI[IHHOTO
MEepeTBOPIOBAaYa 3 MATHITHUM TMOJEM, I1HAYKI[IIO SKOro TMOTPIOHO BHU3HAYUTH, B
nepetBoproBadi BuHukae EPC, sika BUMIpIOEThCA TMpWiIaioM. B MOCTIHHUX MarHiTHHX
NOJIIX TMOTOKO3YEIUIEHHS 3MIHIOEThCS 32 PAaXyHOK TMEpeMIIIeHHS 1HAYKI[IHHOTO
NEepPETBOPIOBAYA, a y 3MIHHUX MAarHiTHUX MOJSAX — 32 PAXYHOK 3MIHU BEJIIMYMHU 1 HAIPSIMY
noJigd. Y BUNAAKY MOCTIMHHUX MOJIIB B AKOCTI BUMIPIOBAJIbHUX MPUJIAAiB BUKOPUCTOBYIOTh
(GaroKCMeTpH, a y BUNAJAKy 3MIHHUX — BOJIBTMETPH, OCLHUJIOTrpadu.

Tpubomerp (Bim rpem. tribos -Tepts)- mpuian A BUMIPIOBAHHS CHIM TepTs a0o
koedimienta TepTa. B HalmpocTimioMy BHMNaAKy BiH sBise co0oro Opycok (mpu
BUMIPIOBaHHI CUJIM 1 KoedilieHTa TepTs KOB3aHHs) a00 1uiiHAp (IpyU BUMIPIOBaHHI CHUJIH 1
Koe(irieHTa TepTs KOUYeHHs), K1 3po0JeHi 13 JOCHIKYBAaHOTO Martepiainy 1 3’€lHaHi 3
nuHamoMeTpoM. [lpukiamaroun A0 BUIBHOTO KIHLSA JAWHAMOMETpa IE€BHE 3YCHILIA,
3MYITyEMO OpYyCOK KOB3aTH, a IWJIIHAP KOTUTUCA PIBHOMIPHO Ha IOCHIKyBaHIN
noBepxHi. [loka3um muHamMoMeTpa MpU ILOMY PIBHI CHJII TEpPTS, a KOe(DIIIEHT TepTs
00YHCITIOI0TH 3a 3ak0HOM KysnoHa — AMOHTOHA.

dazomerp - mpunajd sl BUMIPIOBaHHS pi3HMIN (Pa3 IBOX €NEKTPUYHUX KOJUBaHb a00
Koe(dilieHTa MOTYHOCTI MPU BEJIMKUX 3HAUYECHHSX CHJIM CTPYMY B €JIEKTPUYHHUX KOJax.




BuKopucTOBYETHCS B €HEPIeTHIll, €IEKTPOTEXHII, PaIIOTEXHIIll, a SK CKJIaJioBa YacTHHA
BUMIPIOBJIBHUX CUCTEM — B pajioHaBiraiii, paaioTeiaeMerpli, Mpu KOHTPOJI PO3MIPIB
JeTajied Ta 1H.

@dapanMerp - npuiaj AJig BUMIPIOBAHHS E€JIEKTPUYHOI €MHOCTI. BHUKOpPUCTOBYIOThCS
dbapagMeTpu 3 eJIEeKTPOBUMIPIOBAILHUM MEXaHI3MOM 1 Ha OCHOB1 BUMIPIOBAJILHOTO MICTKa
(11 TOYHIIMX BHUMIPIOBaHb). B 000X Bumajkax BUMIPIOBAHHS BHUKOHYIOTH METOJIOM
MOpIBHAHHA BUMIpIOBaHOT e€MHOCTI Cy 3 eTalioHHOIO eMHICTIO Cp, fKa BMilleHa ¥y
dapaametpi. OCHOBHOIO YaCTHHOIO (papamMeTpa 3 eIeKTPOBUMIPIOBAIBHIM MEXaHI3MOM €
JIOTOMETP €JEeKTPOANHAMIYHOI, (DePOTMHAMIYHOI a00 1HIIIOT CHCTEMU, TIPH JTIOTIOMO31 SIKOTO
BUMIPIOIOTH BIIHOIICHHS CTPYMIB Yy JBOX EJEKTPUYHHX KOJaX, KOXKHE 3 SKHX MICTHTb
onny i3 emuocteit C, 1 Co.

@OryopuMeTp-  CHEKTpaJbHUW  TMpWiaj, A  BHUMIPIOBAHHS  1HTEHCHBHOCTI
dbayopecuieHIlii. BUKOpHUCTOBYETBbCS B JIIOMIHECHIGHTHOMY aHaiizl. diayopumerp, 10
CKJIa/ly SIKOTO BXOJIUTh MOHOXPOMATOp, TO3BOJISAE JOCHIKYBATH CHEKTP (IyopecueHIii i
HA3MBAETHCS CIEKTPODIYyOPUMETPOM.

darokemetp (Bix gart. fluxus — mmuH, mepedir), BebepMeTp- mpuiaa ik BAMIPIOBaHHS
Mar”HiTHUX  TOTOKIB.  Halmommpenimi  QJIOKCMETpH  MarHiTOGJNEKTPUYHOT  Ta
(OTOENEKTPUYHOI CUCTEM.

doromerp (Bim rper. PhotésS - CBITIIO)- mpwiam JuUisi BUMIPIOBAHHSA SKOICH 13
(hOTOMETPUYHUX BEJIMYMH, YACTIIIE OJHIET a00 JEKUIbKOX CBITJIIOBUX BeMYUH. POTOMETP
BUHaWIOB B 1740 poui gpanmy3skuii izuk I1. byrep, 3a 1omomMororw sKOro BiH 3aKjiaB
OCHOBH (DOTOMETPUYHOIO METOJY, PO3POOHMB CIIOCIO BHMipIOBaHHS CHJIM CBiTia. Moro
IpwiIag MaB €KpaH, Ha KU MPOEKTYBAJMCS TiHI BiJ JBOX OJHAKOBUX CTEP)KHIB, fAKI
3HAXOJWJIMCA Ha OJHAKOBIM BIJCTaHI BIJl €KpaHy 1 OCBITJIIOBAIMCS MOPIBHIOBAJbHUMU
JUKEpellaMy CBITJIa TaKOX PIBHOBIAANEHUMU Bij cTepkHiB. [li3Hilie aHrmiichkuii pizuk
b. PymdopT ynockonanus 11eit nmpuiiaj, nepexoasiuy Bijl MOPIBHSHHS TIHEH 10 TOPIBHSIHHS
cBitina Bix pkepen. lle xapaktepHo s cydacHoi ¢oToMeTpii, TOMYy I1HKOJIM came
Pymdopra BBaXkaroTh BHHaXiMHUKOM (oTtoMeTpa. Y Bi3yaibHOMY (DOTOMETpPi PIBHICTh
SACKpPaBOCTEM  JBOX TMOJIB, SKI  OCBITJIOIOTHCS  TMOPIBHIOBAIBHUMH  IOTOKaMU
BUIIPOMIHIOBaHHS, BCTAHOBIIIOIOTHCA OKOM. DoToMeTpH 13 (PI3UYHUMHU MpUiMadaMU, SKi
MEPETBOPIOIOTH TOTIK BUIIPOMIHIOBAHHS B €JIEKTPUYHUMN CHUTHAJ, MAIOTh Y CBOEMY CKJIaJlI
€JIEKTPOHHI PEECTPYIOU1 MPUCTPOi (TaJTbBAHOMETP, MIKPOAMIIEPMETP, BOJIBTMETP).

XemunoMiHoMeTp (nmopratuBHuid). Llei npunan cTBopeHUil uisi MOTped MEIHUIIMHH.
Horo mist IpyHTYeThCS Ha SIBHIN XEMiNIOMiHECLCHIi, TOOTO CBiUeHHI, SIKe BHHHKAE B
opraHi3mi npu O10JIOTIYHUX peaklisiX. IHTEHCUBHICTh CBITIHHS IyX€ Maja, TOMY HOro
BaXXKO peecTpyBatu. s mporo GoTomeTekTop 3‘€qHaHui 3 POTOMOMHOXKYBaYEM, a TOH 3
KOMII ‘FOTEPOM, SIKUM peecTpye 1 00poOsie OTpuMaHi CUTHaIM. B 3a1eXHOCTI BiJ CTaHy
OpraHi3My IHTEHCHBHICTb 1 TPUBAJICTh CBITIHHS HOro O10JIOT1YHOT PIAMHM 3MIHIOETHCS, 1
MO>KHA 3pOOUTH BUCHOBOK TPO MPABUIILHICTD JTIKYBaHHS, BUSIBJISTH MATOJIOTII0, KOJIM BOHA
e He Jana KIHIYHUX HACIiAKIB, MPOBOIUTH 1HIIN TOCTIIKEHHSA. XEMITIOMIHOMETD,
BHKOPUCTOBYIoUM 1 cM° Giomoriunoi pimuxu, He Gimbire HiX 3a 20 XB Ja€ BiAMOBigb PO
CTaH 37I0pOB‘sl 1 MOXKJIMBY maroJjorito. [Ipunan Mae HeBeIUKI Po3MIpH, MOXKE TPAIIOBATH
aBTOHOMHO, a TAKOX Y MO€THAHH1 3 KOMII ' FOTEPOM.

Yactoromip - mpusiaj Juisi BUMIPIOBAHHS YaCTOTH TEPIOJUYHUX MPOIECIB (TOJIOBHUM
YUHOM  YacTOTH  ENEeKTPUYHUX  CcuUrHaiiB).  Po3pi3HsAOTH  4YacToTOMipU 3




€JIEKTPOBUMIPIOBAIBHUMHU MEXaHI3MaMHU, €JIEKTPOHHI aHAJIOTOB1 Ta IU(GPOBI YaCTOTOMIPH.
HaiinpocTtimumu € 9acToToMipu 3 BIOpallifHUM €JIEKTPOBUMIPIOBAIBHUM MEXaHI13MOM.
bitbmIicTe  CTPUTOYHMX  YaCTOTOMIPIB 3 €JIEKTPOBUMIPIOBAIBLHUM  MEXaHI3MOM
BUTOTOBJIIIOTHCSL HA OCHOBI JIOTOMETpA.

[IymoMip - mpuiaa ajiss 00’ €KTUBHOIO BUMIPIOBaHHS PIBHS T'YYHOCTI 3BYKY (IIyMY).
lymoMip MICTUTh HEHANpAMIICHUN  BUMIPIOBAJIbHUM  MIKpo(OH, MiACHIIIOBAY,
KOPEKTYIoul (QUIBTPHU, AETEKTOP 1 CTPIIOYHMIM 1HAUKaTOp. ByaoBa mrymomipa BubpaHna Tax,
00 Horo BIACTUBOCTI HAOMMIKAIHUCS J0 BIACTHBOCTEH JIOACHKOTO Byxa. UyTIHMBICTH
ByXa 3aJIeKUTh B YaCTOTH 3BYKY, @ BHUIJISJ II€T 3aJIEKHOCTI 3MIHIOETHCS 13 3MIHOIO
IHTEHCHUBHOCTI BHMIPIOBAHOTO IIyMy (3BYKY). ToMy HIyMOMIpH MarOTh TP KOMIUIEKTH
biapTpiB, sKI 3a0e3meuyroTh MOTPIOHY (POpPMY HYACTOTHOI XapaKTEPUCTHKU HA TPHOX
piBusix ryunocTi. lllkama A BinmoBigae xXapaKTepUCTHIl Mpu Mamii rygHocti (20 — 55
don), B — cepenniit ryanocti (55 — 85 ¢on ) 1 C — Benukik rygnocti (85 — 140 don).
[Ilkama A BHUKOPHCTOBYETbCS TaKOX Ul BHUMIPIOBAHHS PIBHS TyYHOCTI 3BYKY B
nenubenax. BennunHowo piBHSA TydyHOCTI 3BYKY B OB (A) KOpUCTYIOTBCS ISl KOHTPOJIIO
T'YYHOCTI IIIyMY B IIPOMUCIIOBOCTI, )KUTJIOBUX OYJMHKAX 1 HA TPAHCIIOPTI.

SckpaBoMip - GHOTOMETPUUYHHUI MpuiIaa JJisi BUMIPIOBaHHA SICKpaBOCTI ((oTOMET).
[TpoMucnoBiCTh BUTOTOBIISIE (POTOMETPH, 3 JTOMOMOIOI0 SIKHUX BHUMIPIOIOTH SICKPaBICTh
NOCTIMHUX Ta IMITyJIbCHUX JKEpEN CBITIa. BidyanbHuil GoTOMETp JUIsl BUMIPIOBAHHS TaK
3BaHOI €KBIBAJICHTHOI SICKPABOCTI BOyA0BaHMil y (hoTOoanapaTu, EKCIIOHOMETPH, ICKPaBICHI
NIPOMETPH Ta 1H.

HousaTTs Ipo noxudku BuMiproBanb. Kinacugikanis noxudboxk BUMiprOBaHHA B

3aJ1€5KHOCTI BiJl IPUYMH IX BUHUKHEHHS

JIs TmpakTUKH BaKJIMBE 3HAYCHHS Ma€ TOYHICTH BHUMIproBaHb. OpHak depes
HEJIOCKOHAIIICTh METOIB 1 3aC001B BUMIPIOBaHHS, BIJIUB CTOPOHHIX (paKTOpPiB, OOMEKEH1
MOXJIMBOCTI HAIIMX OPraHiB YyTTS peE3yJbTaTh KOXHOTO OKPEMOIO0 BHUMIPIOBAaHHS
G13MYHOT BEIMYMHW HE CHIBNAAAlOTh 3 11 ICTHHHMM 3HAa4e€HHAM. Pi3HMIIO MiX
pe3yibTaTOM BUMIPIOBAHHS Ta ICTUHHUM 3HAYEHHSM BUMIPIOBAHOT BEJIMYUHU HA3UBAIOThH
MoXUOKOIW BUMIpIOBaHHS. OCKUIBKM 1CTUHHE 3HaueHHs (DI3UYHOI BETUYMHHU OJEp>KaTh
HEMOXXJIUBO, TOMY B MpPAKTHIl BUMIPIOBAaHb OMNEPYIOTh 3 MIMCHUM 3HAYEHHSAM, SIKE €
IIPOYKTOM HAIIOTO Mi3HAHHS, HAOJIMKEHOIO OLIIHKOIO ICTUHHOI'O 3HAYEHHS.

[ToxnOKM BUMIpIOBaHHS, 3AJIEKHO B1J IPUYMHU X BUHUKHEHHS IUIATh HA: OXUOKHU
METO/y BUMIPIOBaHHS; 1HCTPYMEHTaJIbHI MOXUOKU; MOXUOKH, SKI BUHUKAIOTh BHACIHIJIOK
30BHIIIHBOIO BIUIMBY Ha 3aCO0M O0‘€KTH BUMIPIOBAHHS; CyO‘€KTHUBHI MOXUOKH; MOXUOKU
BIJIJTIKY.

1. IloxmOku Metoay BuMIpIoBaHHA. IloxmOKM, $IKI BHHUKAIOTH BHACIIIOK
HEJJOCKOHAJIOCTI BUKOPUCTOBYBAaHOTO METOJY BHUMIpIOBaHHS a00 uepe3 HasBHICTb
CHPOIICHb Y 3aCTOCOBYBAHUX EMIIPUYHUX (POpMyJiaX, Ha3UBAIOTHCS MOXUOKAMU METOIY
BUMIpIOBaHb. Tak, Mpu BUMIPIOBaHHI JllaMeTpa KyJbKH JIIHIMKOIO JTOMYCKAEThCS OlbIna
noxuOKa, HIK MPU BUKOPHCTAHHI ITAHTCHIIMPKYJS HaBITh 0€3 BpaxyBaHHS HOHIYCHOI
MIKajau. AJie SKIIO MPU JOMOMO31 IITAHTEHIIUPKYJS BUMIPIOBATH BIJICTaHH MK JIBOMa
TOYKaMU Ha Tamnepi, TO Take BUMIPIOBAHHS HE 1AaCTh OUIBIIOT TOYHOCTI HIXK BUMIPIOBaHHS
JHINKOIO.

Jl7is BU3HA4YEHHsI OMOpPY 3 JOTMOMOTOI0 BOJBTMETpPA Ta aMIepMeTpa JIOMYCKAarOTh
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2. lactpymenTanbHi moxubOku. [ToxuOku, siki BUHHKAIOTHh MPU BUTOTOBJICHHI MipH
a00 BUMIPIOBAJILHOTO MPUJIAy, HA3UBAIOTHCS IHCTPYMEHTATFHUMHU 200 OCHOBHUMU.

Bci mipu Ta BUMIpIOBaNIbHI MPHIIAIU MOAUISIOTH Ha 3pa3koBi Ta poOoul. 3pa3koBi
MIpH Ta BHUMIPIOBaJIbHI TMPUJIATU CIY)XaThb JJI BIATBOPEHHS 1 30epiraHHs OJIUHUIIb
GIBMYHMX BENWYMH, a TaKoX Ui TMEpeBIpKH Ta TpaayloBaHHS IHIIMX Mip Ta
BUMIPIOBAJIbHUX TpWIaaiB. BOHM JaloTh 3HA4YEHHS BEJIMYMHU, SKE NPUUMAETHCS 3a
nivicie. PoOoul Mipu Ta BUMIPIOBAJIbHI MPWJIAJAA BUKOPUCTOBYIOTH JUISl MPAKTHYHHUX
BUMIPIOBaHb; iX MOPIBHIOIOTH 13 3pa3KOBUMH MipaMH Ta BUMIPIOBAJLHUMHU IMPHUIIAJIAMHU.
Bonu natoTh HOMiHANBHE 3HAUYEHHS BeMYUH. [T0XHOKOIO MipU HAa3UBAIOTh PI3HUIIO MIXK
HOMIHAJIBHUM Ta JiiicHUM 11 3HadyeHHsAM. [loxuOkoi0 BUMIPIOBAILHOTO MPHIANY
HA3MBAIOTh PIZHUII0O MDK [OKa3aMy TMpuiaay 1 JIHCHUM 3HAYEHHSM BHMIPIOBAHO1
BeIMYMHU( BHU3HAYCHHUM 3 JIOMIOMOTOI0 OUIBIN JOCKOHAJIMX METOAIB Ta 3aco0iB
BUMIpIOBaHHs). [HCTpyMEHTanbHy MOXHOKY, B3ATY 13 MPOTHICKHHUM 3HAKOM, HA3HBAIOTh
nomnpaskoto. [lompaBku, K MpaBuUiio, BKa3ylOTh Y TEXHIYHOMY MAacMopTi mpuiagy. SKio
3aci0 BUMIPIOBaHHS Ja€ 3aHWKEHE 3HAUECHHs, TO MOIpaBKa Mae 3HaK 1uitoc. [Ipu BusBiIeH1
NOXUOKHM Bl HECHPABHOCTI MpUaAy MOTPIOHO BHECTH MOMNpPAaBKYy A0 KOro IMOKas3iB.
Hamnpuknan, BHacmiok 3irHYTOi CTPUIKK. SIKIIO TepMOMETpH TIpU  BHUMIPIOBaHHI
TeMIIepaTyps TaHydoro apoxy mokasye +1°C,ro mortpibmo BBectn mompasky -1.°C.
[ToxuOku, sKi BUHUKAIOTH B pe3yjibTaTl HEMPABWIbHOI YCTAaHOBKU MpUIIALY.
BuwmiproBanbHi mpuiiad BUMAararoTh TONEPEIHbOI TMEPEBIPKM Ta TIEBHOI YCTAHOBKH.
Hamnpukinan, HeHaBaHTa)kKeH1 Tepe3u MOBUHHI OYTH 3pIBHOBAXKEHI, IEPEBIPEHO KOJIMBAHHS
YalioK, Tepe3u MOTPIOHO BCTAHOBHUTH 3a PIBHEM Ta BHCKOM, aMIIEPMETPH, BOJIHTMETPU
NOTPIOHO BCTAHOBIIIOBATHM B 3aJI&KHOCTI BIJI BKa3iBKM Ha MNpuiaal (BEpTUKAIbHO YH
ropu3oHTadbHO). [loxuOKu, sSIKI BUHMKAIOTh BHACIIJOK 30BHINIHIX BIUIMBIB Ha 3aco0u
BUMIPIOBaHHS YU 00‘€KTH BHMIiproBaHHs. Po3risiHeMo mpukiaau: BrmuB TemrepaTypw.
biblIicTh HAaBYAJBHUX BHUMIPIOBAJIBHUX MPWIAIIB [AlOTh MPABWIbHI TOKa3W MpHU
temmepatypi +20°C. Ilpu BizxwieHi Bin wiel TeMmmepaTypd pes3ylbTaTH BHMIpIOBAHb
CHIOTBOPIOIOTHCA. BIIMB MaruiTHOrO mosig 3eMJil Ta MarHiTHUX TOJIIB CTPYMIB yCYBalOTh
CKpaHyBaHHSAM. Y CIICKTPUYHUX BUMIPIOBAIbHUX NPHIAIaX CKpaHYBaHHS Mepea0adeHo B
iX KOHCTpPYKIIii, ajle BOHO HE 3aBXKIU € MOBHUM. BIUmMB MIKIyIMBUX BiOparliii Ta CTpycCiB
YCYBA€ETHCS NIISIXOM BUKOPUCTAHHS MPYKUH, TYMOBUX MOYIIOK.

Cy0‘extuBHI moxuOku. Jlo Takux NOXMOOK HalexaTb MOXMOKH, sIKI 3yMOBJIEHI
IHUBITyaJIbHUMH BJIACTUBOCTSIMU €KCIIEpUMEHTaTopa. Hampwukman, 3ami3HEHHS peakilii
JIIOJTMHYU Ha CBITJIOBUM CUTHAN JIekUTh y Mexkax 0,15-0,225¢; na 3Bykoswuit — 0,082-0,195c.
Cy6‘exTrBHA TOXMOKAa MOKe OyTH BHSIBJICHA NMPHU MPOBEJIEHHI OJHAKOBHX BHUMIPIOBaHb
JEKIJTbKOMa EKCTIepUMEHTaTOPaMH.




[Moxubku BLUTIKY . [ToXuOKHU, K1 3°SBISIOTHCS BHACTIAOK 3a0KPYIJICHHS IMOKa3iB
BUMIPIOBAJIBHUX MPWIAJIB 0 3aJaHOT0 CTENEHS TOYHOCTI, Ha3UBAIOThCS MOXHMOKaMU
BIJIJTIKY.

VY HaByalbHUX BUMIPIOBAHHSAX JJisi OUIBII PAIliOHATBLHOTO MPOBEIEHHS POOOTH
MOTPIOHO /10 MOYaTKy BUMIPIOBaHb, B MIPY MOJKJIMBOTO, JIKBIyBaTH JiKepesa MOXHOOK,
Kl 3yMOBJICHI 30BHIIIHIM BIUTHBOM Ha O0‘€KTH Ta 3acoO0M BUMIPIOBaHb, a TaKOX
HENPaBUJIFHOIO YCTAHOBKOIO MpUIaay.

[ToxnbKky MOALIAIOTH TAKOXK Ha TPyOi, CUCTEMaTH4HI Ta BUNaAKOBI. ['py0Oi mOXuOKU
abo mpomaxu He OepyTh J0 yBaru, a 3aMiCTh HHX IMPOBOJATH IMOBTOPHI BUMIipIOBaHHSI.
[IpoMaxu BUHUKAIOTh, SIK MPABUJIO, Y€Pe3 HEYBa)KHE CTABIICHHS /10 BUMIPIOBaHHA a0o0 €
IPOSIBOM panTOBOi 3MIHM yMOB BHMIPIOBaHHA (3MiHAa Hampyrd B MeEpexi, 3MiHa
TEMIEPATYPU UM 1HIIUX [TApaMETPiB).

CucreMaTUyHi _MOXHUOKM MOXYTh OYTH TIOB‘si3aHI 3 OJIHOTUITHOK XHOOO
(HampuKIIaJl, CUCTEMATHYHE 3aHWKEHHS SIKOICh BEJIMYMHHM BHACIIJOK 3MIIICHHS KA
BUMIpIOBaJIBHOTO Tpuiany). CucteMaTHdHi TMOXUOKH 3YMOBJICHI JI€EI0 HE3MIHHUX 32
BETMYMHOIO 1 HampsiMmoMm (akTopiB. BoHu crami 3a po3mipoM a00 3MIHIOIOTHCS 3a
BIJIOMUMHU 3aKOHaMH. J[0 MOCTIMHMX CHUCTEMATHYHUX MOXHOOK HajiekaTh MOXUOKU THD,
KIHIIEBUX MIp JOBXHHH, KOTYHIOK omnopy. CucTemMaTH4HI MOXMOKM BKIIOUAIOTH B cebe
IHCTPYMEHTAJIbHI Ta METOANYHI.

Bes icTopis po3BUTKY BHUMIPIOBAaHb IMOKAa3ye, IO TAaKOrO POJYy MOXUOKM MAaroTh
MICLI€ HaBITh Yy HaWOUIbII PETENbHO NPOBEICHUX BUMIPIOBAaHHAX. CBIIYEHHSM LIBOTO €
OCHOBHI (PI3MYHI KOHCTAHTU, 3HAYEHHS IKUX HEOJHOPA30BO YTOUHIOBAJIOCS.

Y BuUmaaKy, SKIIO TPOBOAUTHCA OJHOPA30BE BHUMIPIOBAHHS SIKOICh BETUYHMHHU 1
METOJUYHOI0 TOXMOKOI0 MOKHA 3HEXTYyBaTH, TO IHCTPYMEHTaJIbHAa TMOXUOKa €
BU3HAYANLHOIO. [i BEMMUMHA BKA3yeThCs B MACMOPTI MpHiagy abo 3HAXOAUTHCA 3a HOro
KJIACOM TOYHOCTI.

BunankoBi MoXuOKM — II€ BHIMAAKOBI BIIXWJEHHS MDK 3HAUYCHHSIMH OKPEMHUX
BUMIpIOBaHb. BOHM OOyMOBIIEHI CYKYNHOIO Ji€l0 0aratbOX NPHYMH, KOXKHA 3 SIKHX
BHOCUTh HE3HAUHMM BKJIAJ] B 3arajibHy MOXWOKY 1 HE MOKe OyTHM BpaxoBaHa Hamepes.
30kpeMa BOHM MOXYTh OyTH 3YMOBJEHI K OO‘€KTMBHUMH TaK 1 CyO‘€KTHBHUMU
MPUYUHAMH:

a) €0 HABKOJHUIIHBOTO CepeloBUINA( OCBITJICHHSM MPUJIAIiB, 3MIHOIO
TEMIIepaTypd B TNpPOLECI BUMIPIOBAaHHS, 3MIHAMHM Halpyrd B MEPEXi, MOBITPSIHUMU
TEYisIMHU);

0) HEJOCKOHANICTIO HAIIMX OpraHiB 4yTTiB( HEIOCTATHHOI TOCTPOTOK 30py Ta
CIyXy), PEakKIi€l0 Ha CIOCTEPEKEHHS, ICUXOJOTIYHUM HACTPOEM Ha BUMIPIOBAHHS
(yBara).

BunankoBi moxuOKu HE € CTaTMMHU 3a a0OCOJIFIOTHUM 3HAYEHHSIM Ta 3a 3HAKOM 1 4epe3
e iX He MOXKHA YCYHYTH BBEICHHSIM CII€LIaJbHUX MOMPaBOK. BumankoBi moxuOKu
M1UISITAI0Th CTATUCTHYHUM 3aKOHOMIPHOCTSM 1 TOMY iX 3HAYEHHS MOKHA OIIIHUTH 1 TUM
TOYHIIIIE, YMUM OLTbIIIE BUKOHAHO CAaMUX BUMIPIOBAHb.

IHoxunOkm Ta iX oniHKa mpu 00podUi pe3yabTaTiB BUMipIOBAHD
BumiproBaHHS MOAUISIOTh HAa TpsAMi (BUMIPIOBaHY BEIWYMHY BHU3HAYAIOTh 32
BIJUTIKOM Ha IIKadl Mpuiaay) 1 HempsMi abo mnocepenHi (pe3yiabTaT BUMIPIOBAHHS



00YHCITIOIOTH 3a BIAMOBIAHOIO (POPMYIIOI0, A0 SKO1 MiJACTaBIISIIOTh 3HAYEHHS, 3HAWIEH] 3a
JIOTIOMOT OO MPSIMUX BUMIPIOBAHb ).

[Ipy npsiMUX BUMIPIOBaHHSX ()I3MUHUX BEJIIMYMH BPAXOBYIOTh B OCHOBHOMY JBa
BUJIM TIOXMOOK: CHCTEMaTW4yHI Ta BHUMAAKOBl. CHCTeMaTH4HI IMOXHOKM OOYMOBIICHI
MNOCTIMHO JIIOYMMH TPUYMHAMU, SKI OJAHOCTOPOHHBO BIUIMBAIOTh HA PeE3yJbTaT
BUMiproBaHHs. L{i moXuOKu MOIIISAIOTh HA JEKUTbKA TPYII:

1) moxuOKkM, JUIS SKUX BIJOMI TPHPOJA 1 BEIUYHMHA, HANPHUKIAN, BIIXHICHHS
PIBHOB@KHOTO TIOJIOKCHHSI MOKKYWKA TMPHIANY BiJl HYJIHOBOI MO3HAYKHM IMIKamW. Taxi
MOXUOKH BPaxXOBYIOTh BBEJICHHSI BiATIOBITHUX MTOTIPABOK;

2) MOXUOKH BiJIOMOTO ITOXO/KEHHS, aJie HEBIJOMOT BEJIMUNHH.

Jlo AKMX HajexaTh HEMUHYY1 TOXHMOKHU 3ac001B BUMIPIOBAHHS 200 1HCTPYMEHTAIbHI
NOXMOKHU. 3aBOJM-BUTOTOBIIIOBAaYl BU3HAUAIOTh MAKCUMAJIbHY TTOXHUOKY JIJIsl BCIX TPUJIa/IiB
MEBHOTO THUITy. i To3HayaoTh O. B 1maGopaTopisix 3a iHCTpyMEHTalbHY abCONIOTHY
noxuOkKy Axy, OepyThb 3HaueHHs O. TOYHICTH €NEeKTPOBUMIPIOBAILHUX MPHUIAIIB,
MaHOMETPIB, ACSIKUX MIp XapaKTepU3yIOTh KJIIaCOM TOYHOCTI K.

Knac TtowyHOCTI — 1€ 4YHMCIO, piBHE BUPAKEHOMY Yy BIJICOTKAaX BIJIHOIIECHHIO
aOCOJIFOTHOT MOXHMOKM TpHiIaxy O JO MaKCHMaJIbHOTO 3HAYCHHS BHUMIPIOBAJIbHOI HHM
BEITUIMHH X max -

k:iloo%
X

max

[ToxunOku, 3yMOBIIEHI HEJOCKOHAIICTIO METOAMK BUMIPIOBaHHS (DI3UYHUX BEITUYUH.

3MEHIIUTH CUCTEMATUYHI TMMOXHOKM 3a JOMOMOTOI0 TIOBTOPHUX BHUMIPIOBaHb
HEMOXJIUBO. [[pOr0 MOXXHA MOCSATTH JUIIE YJOCKOHAJICHHSIM BUMIPIOBAIBHOI TEXHIKH.
YTOYHEHHSM 1 3MIHOIO METOJIUK BUMIPIOBAHHS.

VY ¢i3uuHux nabopaTopisiX 1HKOJIM BHKOPUCTOBYIOTh HE JOCHUTH TOYHI MpUIIAIH,
OlJIbllIE TOTO, 3 HEBIAOMHUM KJIACOM TOYHOCTI. Ha mpakTuill MOXyTh MAaTH MICLIE BUNIAJKH,
KOJM TIpW TIOBTOPHUX BHUMIPIOBAHHSAX ITUMH TPWIAJlaMH OTPUMYIOTh  OJHAKOBI
pe3ynbTaTi. B Takux BuMagkax aOCONIOTHY MNOXMOKY OI[IHIOIOTH 3a METOJIOM LIHH
NoAUIKY mKanu npwiany. [lpuiiMarors, mo noxubka AX 4uCeIbHO PiBHA IiHI MOAUIKU
pUIaay y HAaCTYITHUX TPHOX BUIAKAX:

1) KoJu CTpiNiKa MPHIAAY KOJUBAEThCS Ois Oyab-sAKO1 MOAUIKKA, a00 MK JBOMA
CYCIIHIMU TOJIIITKaMH;

2) KOJIM CTpijKa 3YMHHWIACH MDK MOIUIKAMH IIKAIH 1 BIAJIIK 3a0KPYIIIIOKOTH JI0
HaNOIMKYIOI 1101 IO I1IKH;

3) KoJIM CTpiJIKa MPHUIIATY PYXAEThCs CTPUOKAMH.

B ycix iHmux Bumajakax aOCOJMIOTHY MOXUMOKY AX OepyTh PiIBHOIO IMOJIOBHHI IIHU
ITOILIKH.

[Ipu BuMIpIOBaHHI BiIIIYEHI TIOKa3W TMPWIAMIB YacTO 3a0KPYIIIOIOThCA. B
pe3yabTaTi BUHUKAIOTh TOXUOKH BIIUTIKY 200 BiJITIUyBaHHS.

KoxeH excriepuMeHTaTOp HaMaraeTbcsl SKOMOTra TOYHIIIe BUKOHATH BHUMIPIOBAHHS.
[Ipote cmig 9iTKO yCBIAOMITIOBATH, IO BIIJIIK “Ha OKO” NECATHX YaCTOK MOJLUIKH HaBITh
IpU ONTUMAIbHUX yYMOBaX HE TapaHTye JOCTaTHhOI HaAiHOCTI. ToMy B HaBYAJIbHUX
7a00paTopiaX PEKOMEHAYETHCS MPOBOAWTH BIIJIIK 3 TOYHICTIO HE OLIBIIO HIX JI0
TIOJIOBUHM TTOAUTKH IIKATH MPUIIATY.



['panyroBaHHs 1MIKajd BUMIPIOBAJILHUX MPUJIAIiB MPOBOIATH TaK, 100 I[IHA MOIJIKH
Jexana B iHTepBail [AX;y,; 2AX;,]. Toal mpu 3a0KpyTJIeHH] — 0 TOJIOBUHM MOUIKH KN
— abcomoTHa moxuOKa BimmiuyBaHHs Ax, Oyzae, MNpUHANMHI, BJIBIYl MEHIIOIO
IHCTPYMEHTAJIbHOT MOXUOKH AXj;. 3BIJIKM BUTIKA€ MPAKTHUHE MPaBUJIO: SKIIO HEBiJOMa
noxXuOKa BUMIPIOBAIIBHOTO MPHIIATY, TO ii MOXKHA OLIIHOYHO BBa)XKaTHU PIBHOIO MOJIOBHHI
I[IHU TIOIUTKY TIIKAJIA TIPUIaIy.

SKI10 pu MOBTOPHUX BUMIPIOBAHHSX, MMPOBEACHUX B OJJHAKOBHX KOHTPOJIHOBAHUX
EKCIIEPUMEHTATOPOM yMOBaX, OJEPKYIOTh 3HAUCHHS BHUMIPIOBAILHOT BEJMYHHH, SKi
BIJIPI3HSIIOTHCS OJHE BiJ OJTHOTO, TO 1€ O3HAYAE, IO MPOSIBISITHCS BUTIAIKOBI IIOXUOKH.

BunankoBi moxuOKyu BUHUKAIOTh BHACTIIOK Jii PI3HUX MPHUYMH, BIUTUB SIKUX BaKKO
BpaxyBartH. i MpUYMHU MPU3BOJATH JI0 TOTO, IO PE3YJIFTATH TTOBTOPHUX BUMIPIOBaHb 3a
THUX CaMHUX YMOB TPOXH BiJPi3HAIOTHCS OJIUH BiJl OJTHOTO.

[IpaBuna BU3HAYCHHS BHUIAIKOBHUX TOXHOOK BHBYAIOTBCSA B TEOpii MOXHUOOK —
MaTeMaTHYHIA JUCIUILIIHI, sKka 0a3yeThCs Ha 3aKoHaX Teopii WMoBIpHOCTEH. Mmu
HaBeJIEMO JIMIIE JIesIKI BUCHOBKH 3 TeOpii MOXHUOOK, sSKi HEOOXITHI ISl MaTeMaTHYHOI
00p0oOKH pe3ynbTaTiB BUMIPIOBAHHSI.

BunagkoBi moxuOKu NiAMOPSAKOBYIOTBCS HOPMAJbHOMY PO3NOALTY (PO3MOALTY
["aycca).

JInsl OLIIHKKA TOYHOCTI pe3yJbTaTiB BUMIPIOBAHHS YacTIII€ BChOTO KOPUCTYIOTHCS
CTaHJIapTHOIO (CEepeHbOKBAIPATUYHOIO) MOXUOKOIO, SIKY 3HAXOMATh 13 3aKOHY PO3MOALTY
BUINAJIKOBUX OXHOOK.

: . . S
OHIHKOI-O CCPCAHBbO1 KBAAPATUYIHO1 MTOXHOKH O . € BCJIMYMHA Tn, AKY 00YHCITIOIOTh
n

3a GOpPMYJIOI0

Jie X - cepeiHe apu(pMeTUYHE 3HAaUCHHS BUMIPIOBAJIbHOI BEJIMYUHH,
X; — PE3yJbTAT 1-T0 BUMIPIOBAHHS.
OcTaTouHUl pe3ybTaT BUMIPIOBAHHS 3aIIUCYIOTh Y BUTJISAII HEPIBHOCTI:

X—om <x, <X+
Jn = Jn'

a0o B IHTEpBaJbHIN (hopMmi:
SVI

X, =x=*

S

Je Xg — JIMCHe 3HAYCHHS BUMIPIOBAJILHOI BEIMYMHH, SKE OJM3bKE /10 ICTHHHOTO
3Ha4YeHHS X 1 € HOTO HAWKPAIIOI0 YHUCIOBOIO OIIHKOIO.

: _ S, _ S - . . .
[Tpomixoxk lx —T”,x +T" _, Ha3UBAIOTh HaAIMHUM a00 TOBIPYUM IHTEPBAJIOM.
n n

[TigpaxyHku TOKa3ylOTh, 1[0 UEH IHTEpBaJl, SKUW BHU3HAYAETHCA CEPEIHBOIO
KBaJPaTUYHOK IOXUOKOK O, MICTATh IINCHE 3HAYCHHS BHUMIPIOBAHOI BEIMYUHH 3
HaJIHHOI abo0 NoBipuol0 HWMOBIpHICTIO o = 0,68; MOABOEHIN cepeaHi KBaapaTU4HIN
noxubui (20_) BigmoBimae HaxgiiiHa WMoBipHicTE — 0,95, motpoenii (3o0.) — 0,997,



MoxHa chopMyIIOBaTH MUTAHHS 1HAKINE: SIKUM HAIIMHUI 1HTEpBaa CJiJi BUOpaTH, 1100
npubau3Ho 81% pesynbrariB nomnanu B Heoro? 3 Tabnuui (B OAATKY) 3HAXOAUMO, IO
3HAYEHHIO HaaiiHO1 MMoBipHOCTI o = 0,81 BiAmoBigae 10Jas CEpPeaHBOI KBaJAPATUUHOI

Ax ) ) oo
noxubku — =1,3. Takum yuHOM, BUOpanomy o = 0,81 BiAmoBigae HAAIMHUN 1HTEpBa
o.

X

S

_ _ A .
lx—1,3—”,x+1,3—” . Omxe, U1l XapaKTEPUCTUKH BEJIMYMHYM BUIAJKOBOI IOXHOKH

Jn Jn

NMOTpiOHE 3HAHHS JIBOX YMCEN: 3HAUEHHS caMoi MOXHOKU (a00 HAIIHHOrO IHTEpBalTy) Ta
3HAYCHHS HaJIIHOT HMOBIPHOCTI.

OpHak KOpHUCTYBaTUCh (hOPMYJIaMUd HOPMAIBHOTO PO3MOJLTY BHUITAIKOBUX TTOXHOOK
JUIS BU3HAYCHHSI HAAIMHOTO 1HTEpBAly NpU 3aJaHiil HaAIHHIA WMOBIPHOCTI a00 HaBMAaKH
MOJKHA JIMIIIE JJIs BEJIUKOI KIJTbKOCTI BUMIpPIOBaHb (MpakTu4HO mpu n = 10). Hacmpasai x
YHCJIO BUMIPIOBaHb Y MEPEBAXKHINM OUIBIIIOCTI HEBEJIMKE 1 YAaCTO B JIAOOPATOPHUX poOOTAX
HAYKOBUX JIOCIIJKEHHSAX KOPUCTYIOThCS pe3yjbTaTaMH, fAKI JICTalld 3 JBOX-TPbOX
BUMIpIOBaHb. [Ipu Maiii KUIBKOCTI BUMIPIOBaHb KOPUCTYIOTHCA po3noauioM CThIOJIEHTA,
SKUW Ja€ 3MOry OOYHUCIUTH 3HAYEHHA KOEQILIE€HTIB t,, A7 OyAb-sSKOrO 3HAYCHHS
HAJ1HOT MIMOBIPHOCTI O Ta YMCJIa BUMIPIOBAHb N. 3Ha4€HHs Koe(ilieHTIB CThIOJIEHTA ty
JUIS PI3HUX 3HAYeHb O 1 N HaBEACHO B JIOJATKYy. Y IIbOMY pa3i HaJiMHUN 1HTepBal

. . _ S _ A
BHIIaIKOBOI MOXMOKH 3a/1a€ThCS aHATIOTTUHO HonepennboMy: [X—f, —= X+¢ o
" n " n
JIst OLIIHKK TOYHOCTI BUMIPIOBAHb KOPHUCTYIOTHCSI BIIHOCHOIO MOXHOKOIO E, sika
BU3HAYAETHCS TAKUM B1IHOIICHHSM:

E= ig -100%
X
1 OIIHKM MaKCUMaJdbHO MOXIJIMBUX, TPAHUYHUX TOXHOOK KOPHUCTYHOTHCS
n
z (f — X, )2
IOPAaBUJIOM TPbOX CUI'Ma. 3TiIHO LbOTO MpaBWiia 3HaueHHs 35, =3 :1—1 € MEXEI0
n—

BUTIAJKOBOTO  BIAXWJIEHHS  CIIOCTEPEKCHHs.  3HAYCHHS  BIAXWIEGHHS  OKPEMOTO
CIIOCTEPEXKEHHs Ouiblie 3S, BBAXKAIOTh MPOMAxoM 1 Mpu oOpoOLl pe3ynbTaTiB Take
BUMIPIOBAHHS HE BPaXOBYIOTb.

[HKONMM HA MpaKTUIN AJIS OIIHKKA BUMAJAKOBOT MOXMOKH KOPUCTYIOTHCS CEPETHBOIO

apu(PMETUYHOIO MOXMOKO. Xoya BOHA JIETIIE OOYMCIIOETHCS, HIXK ﬁ, CEPENIHIO
Jn
apu(PpMETUIHY TOXUOKY BHKOPHUCTOBYIOTH DPilKO, 00 s Hel He OOYHMCIICHI BiJIMOBIIHI
3HAYCHHS HAAIMHOI WMOBIPHOCTI. 3T1IHO 3 TEOPI€I0 BUMAAKOBUX MOXUOOK, TIIBKHU TPU
BUKOHAHHI JECATH 1 OLIbINE JOCHIAIB BUMAJKOBA IMOXHOKAa HE TEPEBUINYE CEPEIHBOT
apu(pMETUIHOT TOXUOKHU:
1 n
Ax = ;;‘sz‘

Axmo npoeaeHo 7...8 pocniiB, To Ax Tpeba 30UIBIIMTH y JBa pas3u, I100

rapaHTyBaTU HAJIEXKHICTh MAIMCHOTO 3HAYEHHS BUMIPIOBAIBHOI BEIUYMHHM 1HTEPBATY



[X £2AXx]. Sxmo Oyzae 3po0ieHO IM’sATh BUMIPIOBaHb, TO AX JOBOJUTHCS 30UIbLIYBAaTH B
Tpu pasu. [loTpoeny cepeanto apudmeTnuyHy noxuOKy 3AX 1€ Ha3UBAIOTh MEXKEIO
BUMAJAKOBOI MOXMOKU. [lpy ymciai BUMIpOBaHb N<5 OLIHUTH HAAIWHICTH OJEpKaHUX
PE3YNBTATIB 32 JOTIOMOTOI0 CEPEIHBOT apU(PMETUIHOI MOXUOKH HEMOKITUBO.

[TpuponHo mocTae MUTaHHS PO KIIBKICTH TOBTOPHUX BUMIPIOBaHb. JlaTu BIAMOBIIb
Ha HBOTO MOXKHA JIMIIE B XOJl CaMOTrO €KCIEpMMEHTY Ha OCHOBI aHali3y OJep>KaHUX
pe3ynbTaTiB, TMOPIBHSAHHSA BUMAJAKOBOI Ta 1HCTPYMEHTaJdbHOI mOXMOOK. Curyarlis
NPOSICHAETBCS TPU  JIBOX-TPHOX TMOBTOPHUX BHUMIPIOBaHHSX. SIKIIO pe3ylbTaTH
BUMIPIOBAaHb CIHIBMANAIOTh (BUMAAKOBI TMOXWOKM HE TPOSBIINCH: BOHHU MEHIII
IHCTpYMEHTAJIbHO1), TO TMPOJAOBXKYBAaTHU BUMIPDIOBaHHS HEMae ceHcy. SKmo X
MPOSIBIIIFOTHCS BUMAAKOBI MOXUOKK (Ma€e MICIe PO3KHJ JaHHUX), TO MPOBOASATH CEpito 13
I’ SITU-/IECSITH TIOBTOPHUX BUMIPIOBAHb.

OpaHopa3oBi BUMIPIOBAHHS HE MOXYTh JaTH JOCTOBIPHUX 1 HAIIMHUX PE3YJIbTATIB.
Kpim Toro, onuHuYHMN pe3ynbTaT MOXe OyTu nmpomaxoMm. B Toil xke yac ciiij 3ayBaKuTH,
10 B psAJil TaOOpaTOpHUX POOIT 3 (PI3UKK MOBTOPHI BUMIPIOBAHHS 3a Yac BIJBEJICHUN Ha
BUKOHAHHS pPOOOTH TPOBECTH HE BIAETHCA (TPUBAIC OXOJOKCHHS CHCTEMH [0
MOYATKOBOTO CTaHy, IIBUJKA 3MiHA TEMIEPATypH 1 T.1.). Y TaKUX BUMAAKAX JOBOIUTHCS
00MEXKyBaTHUCh 1THCTPYMEHTAILHUMH MOXHMOKaMHU a00 3BEpTATUCh 0 T'PpadiyHOTO METOY
o0poOKM pe3ynbTaTiB BuUMIpioBaHHsA. Lleld MeTon A03BOJs€ IMIBUAKO 3HAXOJIUTH
(YHKLIOHATIBHI 3aJIEKHOCTI MIDK BEJIMYMHAMH, PO3PAXOBYBAaTH 3HAYEHHS PI3ZHHUX
napameTpiB, rpadiki 103BOJISIOTH JIETKO 1 MIBUAKO BUSBIATU IpyOl moxuOku. s nporo
nepBUHHY rpadiyHy o0OpoOKy [JaHMX CHiJi BUKOHYBaTH Oe€3MOCepeHbO MiJ Yac
eKCIIEPUMEHTY, TO/I1 Ilepe10auyBaHu XUOHUM pe3ysIbTaT HETallHO MEPEBIPSIETHCA.

binbmiicte GI3MYHUX BEIMYMH HE MOXKHA BU3HAUWUTH B JIaDOPATOPHHUX YMOBAX
NpSIMUMHU BUMIpIOBaHHSAMH. Henpsimumu abo mocepeiHIMU BUMIPIOBAaHHSIMU Ha3UBAIOTHCS
Taki, B SIKAX IIIyKaHAa BEJIMYMHA BUPAKAETHCS SBHOIO (DYHKIIIEIO IHIMUX BEJIMYWH, 5K
3HAXOASATh MPSIMUMU BUMIPIOBAHHSIMU.

[ToxnOku mocepenHix BHUMIPIOBaHb BH3HAYAIOTHCA 32 MOXMOKaMHU O€3MOCepeIHbO
BUMIPIOBAaHMX BEJIMYMH. be3nocepeJHb0 BHUMIPIOBAHI  BEJIWYMHU  BBAXKATUMEMO
apryMeHTaMu, a MOCepeaHbO BUMIPIOBaHI — PYHKIISMU. SIKII0 MOCEPEIHbO BUMIPIOBAHA
BEJMYMHA € (PYHKI[IEI0 Oararbox apryMeHTIB

y=1(X,x2. Xn), 1)
TO cepeAHs KBaJgpaTH4HI MOXMOKA OOUYMCIIOETHCA 3a 3arajbHOI0 JU(EepeHLIATBEHOIO
dbopmyIioro

ne AX; — BEIMYMHHU MaJjli Ta MalOTh OJTHAKOBE 3HAYSHHS HATIHHOT TIMOBIPHOCTI QL.
BigHocHa cepenHs kBaJpaTUYHa MOXUOKA MOCEPEAHHOTO BUMIPIOBAHHS

E-+&_ i[limi j 3)

OCKiJ‘IBKI/IiﬂAxi —+ -AX;, TO
f ox, oX;



E- j(axﬁun fAX j (4)

i=1 i
Omxe, Ha mpakTdul Uil 3Haxo/keHHs E Tpeba cmouatky GyHKIIIO
nposiorapumMyBaTi, a TOTIM 3HAUTH YaCTHHHI AU(epeHIliany HaTypalbHUX JorapudMiB
KOKHOTO 3 N apI'YMEHTIB.
Sx Buano, Gopmyna (4) 3HayHO mpocTima 3a Gopmyny (2), TOMy y BUMAAKY, KOJIH
3anexHicTb (1) BupaxeHa (OpMyNo0, 3py4dHOIO Ui JorapudMyBaHHS, MPOCTIIIE

. ) Ay .
CIIOYATKy BHU3HAYUTH BIJHOCHY MOXHOKY 3a (4), moTiM 3 BUpa3dy FE =x—— 3HaliTu
a0COJIIOTHY TOXMOKY. Y BHpazax, sKi HE IMIITAl0ThCsA JIorapuMyBaHHIO, IPOCTIIIE
BiJIpa3y O0YMCIUTH aOCOJIFOTHY, a MOTIM BIIHOCHY TTOXHOKHU.

[Ipu oriHIl MOXKUOKM pe3yybTaTy i 4ac HEMPSIMUX BUMIPIOBaHHAX Tpeba 3BepTaTu
yBary Takok Ha Te, sika OyJile BHECEHAa CHUCTEMAaTHYHA MOXMOKa BHACIIJOK 3a0KPYTICHHS
TaOJUYHUX BEIUYWH, (I3UIHUX KOHCTAHT, 110 BXOJATh Y pobouy dopmyiy.

YucnoBi 3HaueHHS (PI3MUHMX BEJMYMH, 110 MICTATHCS Y JOBIIKOBUX TaOIMISX,
3a0KpPYTJIOIOTh 32 OCHOBHUMH IpaBUJIaMU B HUX HAaBENEHI JIMILE MPAaBWIbHI IUPPH.
3BIACH CHIAYE, MO PI3HUL MK 3alIMCAMU B Ta0JIMILII 1 HE3a0KPYTJIEHUM 3HAUEHHSIM OY]b-
SKOi BEJIMYMHU HE TEPEBUIIYE MOJIOBUHHU OJWHHIII OCTAHHBOTO PO3PSIY 3a0KPYTIICHOTO
sHavenHs. Hanpukmaz, Ko B TabIuIi BKa3aHo, mo rycTuHa pryTi p = 13,6 - 10° kr/m’,
T0 abcomoTHa moxuOka Ap = 0,05 - 10° kr/m°. SIkio B Tabmnumi 3HAYCHHS aTMOC(HEPHOrO
TUCKY 3anucaHo y Burisiai P = 1,01 - 10° ITa, To AP = 0,005 - 10° Ia.

Yucna, sKi 3aHOCATHCA B TaOJIMIIO, YACTO MICTATH CIiILHUN MHOKHHK BHay 10", ne
N — e poxatHe abo Bia eMHe yucio. g Toro, mo0 KOXKHOTO pa3y He MOBTOPIOBATH
BIJIMOBITHUY MHOXXHHK, B TaOJUII0 3pYYHO 3aIMMCYBATH HE CaMy BEIIMYWHY, a 3MECHIICHY
(mpu n >0) abo 36impmeny (mpu n <0) B 10" pasis. Hampuknaz, 3aMicTh IIOBEPXHEBOTO
HaTsry 6 = 72,8 - 10° H/M B TaGmuio 3anocsth Bemmauny B 10 pasis Ginbiry, T06T0 G -
10" = 72,8 H/m.

B tabnuisix MoXyTh OyTH HaBeJeHI 1 TOYHI 3Ha4YeHHS (DI3UYHUX BedudyuH. Toml iX
noxuOKH, 3BUYANHO, piBHI Hym0. Hampuknan, TemrepaTypa TaHEHHS JbOIy IMIPHU
HOpMaJIbHOMY atMoc(epHomy Tucky piBHa 0°C, 3HaueHnHs cunyca kyta B 30° piae 0,5.



OcHoBHI MeTOAHM HA0JIMKEHUX 00YHCIICHb
1. Metoa mex

[Ipu oMy MeTonmi KO)KHE OOYHMCIICHHS, MOB’S3aHE 3 PO3B’SI3KOM 3ajadi, HEOOXITHO MPOBOJIHUTH
JBIYi: MEpIIUNA pa3 IS 3HAXOJKEHHS YKCIIa, MEHIIOTO BiJ NIYKAHOTO TOYHOTO PE3YJIbTaTy — HIKHBOT
mexi (HM), npyruii pa3 — uncina, 61111010 3a IykaHe — BepxHboi Mexi (BM). B kiHmieBomy pesyibTaTi

__ (HM+BM)
6epyTh miBcymy Mex: @ = 5 . IIpu upoMy Mexa aGCOMIOTHOI MOXMOKHM piBHA MiBPi3HHIN
(BM —HM )
5 .

Hasenemo npaBuna o6uuciners HM 1 BM mist 4oTupbhox apudMeTUIHUX JTii:
HM(x+y)=HM,+HMy; BM(x+y)=BM,+BMy; HM(x-y)=HM, - BMy; BM(x-y)=BMy - HM,;

BM
HM(x]y) = % | BM (x/y) =0 HM(xy)=HM, HM,; BM(xy)=BMy BM;

MexX: h =

Posrisinemo npukiiag 00UMCICHb 32 METOJIOM MEK.

Ilpuknao. barapes CKIaga€eTbCsl 3 TPhOX MapaliebHO 3 €JHAHUX KOHJCHCATOPIB EMHICTIO:
C1=10£ 1Mk D, Cy=2+0,2MkD, C3=2+0,2MKkD. 3HaiiaiTh eneKkTpoeMHICTE OaTapei C.

Tak, sk C;=10x1MkD, T0 9<C1<11, HMC;=9; BMC;=11; HMC,=HMC3=1,8; BMC,=BMC3=2,2.

J11 3pydHOCTi OOYMCIIEHHS MEX CKJIAJIal0Th TaOIUITIO:

HM BM
Cy 9 11
C, 1,8 2,2
Cs 1,8 2,2
Cy 12,6 15,4
C= 12’6;15’4 = 228 =14uk® ; h, = 15'4;12’6 = 228 =14~ 2ux® ; C=14+2 MxD.

MeTtoa MeX BUKOPUCTOBYETBHCS JUIS OLIHKH NMOXHOOK pe3yabTaTy MpH PO3B’S3yBaHHI 3a7ad i MpH
BUKOHaHHI JJA0OpaTOPHUX POOIT.

2. Meton nigpaxynky uugp

Po3rnsHyTHII METON MeX HaJeKUTh 10 METOJY CTPOroro BpaxyBaHHS MOXUOOK, TOOTO /103BOJIsiE
3HAMTH MeXy aOCONIOTHOI 1 BIJHOCHOI MOXMOKM pe3ysbTaTy, L0 Ha MpakTHIl JaJeKo He 3aBXkKIu
000B’s3k0B0. B 0ararbox BHIaAKax JOCTATHRO BHM3HAYUTH YHCIO 3HAUyIMX Oe3 CreuialbHOro
00unCcIeHHs MOXUOOK, M0 3HAYHO CIIPOIIYE X17] 00UUCICHHSI.

Metona HaGIMKEHUX O0UUCIIEHb, IKUI J03BOJISIE OLIIHUTU TOYHICTh pe3yJbTaTy 3a KUIbKICTIO UGD B
KOMITOHEHTaX HOCUTB Ha3BY METONY MiApaxyHKy nudp.

3acTocyBaHHS IIbOIO METOJY I'PYHTYEThCS Ha TOMY, IO KUIbKICTh MPAaBMJIBHUX 3HAUyIIUX LHHDp
HAOJMKEHOr0 3HAUEHHS 4HMCia BU3HAYa€ BIJHOCHY MOXMOKY: YUM O1bIlle MPaBUIbHUX 3HAUYIIUX LUDp
B YHKCIIi, TUM MEHIIIA HOTr0 BiJHOCHA ITOXUOKA.

Meroa nigpaxyHky nudp sBis€ co000 CUCTEMY, B SIKii omeparlii HaJl HAOJMKEHUMU 3HAYCHHSIMHU
Yrcel BUKOHYIOThCS 3arajbHOBIJOMUMH CIIOCOOAMH 1 JIMIIE Pe3yNbTaT 3a0KPYIJIIOIOTh 32 CleLiaIbHUMU
IIpaBUJIaMU — [IpaBUWJIAMHU MIAPAXyHKY TUGD.

Ileit merox MOXHa 3acTOCOBYBAaTH TOJi, KOJMM SKICTh MNpHIaAiB ab0 METOA NpOBEIEHHS
nabopaTOpHUX POOIT HE A€ MOKIIMBOCTI IOCTOBIPHO OIIHUTU MOXHOKH BUMIPIOBAHb.

Mertoa nifpaxyHKy HUdp MoJsArae B HACTYITHOMY: pe3yJbTaTH BUMIpIOBaHb BUPaXOBYIOTh TaK, 100 B
HAOMMKEHOMY 4YHcil Bel Hudpu Oynu MpaBWIBHUMM 1 TUIBKM OCTaHHS — CYMHIBHA; BCl OOYHMCIIEHHS
BUKOHYEMO 3a MpaBUJIaAMU HAaOMMKEHUX OOYMCIIEHB; KIHIEBY MMOXMOKY OOUYMCIIEHB OIIHIOIOTH JBOMa —
TpbOMa OJMHHULSMU OCTAHHBOTO PO3PALY; 3HATI 3 MIp 1 BUMIPIOBAIBHUX NPUIAAIB pPE3yIbTaTH
BUMIpIOBaHb MOBUHHI MaTH HE MEHILIE IBOX ITUMD.

Ilpuknao. Jlaboparopna pobora: “BumiproBanns 00’emy Tija”.

HeoOxigHo BuMipstu 00’eM Opycka 3a HOro JOBXKHUHOIO, IMUPHUHOIO 1 BHCOTOK. Hexaill nuisxom
BHUMIPIOBAHHS IITAHT€HIIUPKYJIEM OTpUMaH1 HACTYIIHI JaHi:

| JloBxxnHa | A=6,2 MM |




[upuna B=4,4 mm

Bucota C=1,2 Mmm
OOGUHCITFOEMO TITONTY OCHOBH 1 00’ €M TiJIa, 3aCTOCOBYIOYH MpaBHIIA [Iii HaJl HAOIM)KEHUMH

ucaamu: S = 6,2 x 4,4um = 27,28 um? = 27,3mm?, V = 27,3mm? x 1,2 um = 32,76 mm° .

3. JlonaBaHH4 i BifHiMaHHs HAOJMKEHUX 3HAYEHDb YHCeJ

[TpaBuno 1. Ilpu nonaBanHi 1 BigHIMaHHI HAOMMKEHUX 3HAUYEHb YHMCENl, B 3alUCI SKUX BCl U(pHU
MPaBWIbHI, 3aJIUIIAIOTh CTUIBKH JIECATKOBUX 3HAKIB, CKUIbKM iX Ma€ HAOJMKEHE JaHe 3 HalMEHIIUM
YHCIIOM JIECATKOBHX 3HAKIB.

Ipuxnao. 6,28+13,1+5,462=24,862 ~ 24,9.

B pesynbrarti 30eperiu ouH IECATKOBUI 3HAK (32 MPABUIIOM 320KPYTJICHHS).

Xoya abCoMI0THA TOXMOKAa CYyMH HEBIJIOMa, MU MOYKEMO 3pOOMTH BUCHOBOK: IIM(pH 2 1 4 mMpaBUIIbHI,
mudpa 9 cymuiBHa. Sk 6aunMo orpumana cyma 24,9 3amrcaHa B IOBHOMY CITiBBITHOIICHHI 3 MPaBHIIOM
3anyucyBaHHs HAOIMKEHUX YUCEIL.

@DaKTUYHO BCI PIBHOCTI B OOYHMCIICHHSX 3 HAOIMKCHIUMH 3HAYCHHSIMH MAlOTh HAOIMKCHUN XapakTep.
Opnak U1 3py4HOCTI 3HaK HAOIMKEHOT pIBHOCTI (&~ ) OyJeMO BUKOPHUCTOBYBATH TIJIbKU B TUX BUIAIKaX,
KOJIN TIPOBOJUTHCS 3a0KpYTJIeHHs. Toli KONM it BUKOHYETHCA (HOPMANBHO TOYHO, OyIeMO YMOBHO
BUKOPHCTOBYBATH 3HAK TOYHA PIBHICTH (=).

3a0aua 1. 3HalifiTh PIBHOMIWHY WIECTH CHJI, IO AIFOTh HA OJHY TOYKY B3JIOBX OJHIET MPsIMOi 1 B
OJIHOMY Hanpsamky, skmo F1=2,81 H, F»=3,35 H, F3=4,48 H, F4,=5,04 H, Fs=6,50 H, F¢=7,34 H.

Posze’szox: R=2,81+3,35+4,48+5,04+6,50+7,34=29,52 H

[IpaBmiio 1 MokHa 3aCTOCOBYBATH TO[i, KOJIHM YHCIIO JAOJAHKIB MOPIBHAHO HEBeNHKa (He Oinbiie 12).
Y ¢i3uvyHEX 337a4ax MAEMO CIIpaBy 3 HEBEIMKHAM YHCIIOM JIOJAHKIB, 1 TOMY II€ MPaBWIO 3aBXKIU
3aCTOCOBHE.

3a0aua 2. EnexTpudHE KOJO CKIAAaeThcs 3 jJammu ormopoM 305 OM i 3’€qHYBaNbHUX TPOBOIIB
oropoM 0,37 OM. 3HaliiTh 3arajdbHUM OIip KoJa.

Posze’szox. R=305+0,37=305,37 Om ~ 305 Om.

[IpaBuiia HaOIMKEHUX OOYUCIIEHD MMOKAa3aly, 1110 MPY BU3HAUEHH] 3arajlbHOTO OMOpPY MOAIOHOTO Koja
OIip TMPOBOJIB MOKHa HE BpaxoByBaTH. Buutento (i3Mku HEOOXITHO 3BEpHYTH yBary y4yHIB Ha II€,
HiAKPECINUTH, L0 MpaBUja HAOMMKEHUX OOYHUCICHb JOMOMAaraloThb B JIESIKUX BHIAJKaX BHUPIMIUTH
MUTAHHS YUCTO (PI3UYHOTO 3MICTY.

Jlesiki TpyIHOLII MOXYTh BUHUKHYTH IPU JIOJIaBaHHI LIUJIUX YHUCEN, sIKi 33aJaHl 3 Pi3HOIO TOYHICTIO.
PosrnsiHemo mpukiaa; 3HaWIITh CyMy HaOIMKEHUX 3HAYeHb YHCET, 3alUCaHUX y CTaHAapTHINA popmi:

x=2,740'10°+2,14'10°+8,610°,

Haitnpocrime e 3%)06I/ITI/I Tak: BUHECTH MHOXHUK 10 B HalOl1bIIOMY cTeneHl (B 1aHOMY BHIAJKY
10°% 3a mykn:  x=10%(0,2740+0,0214+8,6)=10°8,8954 ~ 8,9'10°.

[Ipu nonaBanHi 1 BifHIMAaHHI HAOJMKEHUX 3HAYEHB YHCEII, YUCIIO 3HAYYIIUX HU(P pe3yabTaTy MOXKe
JIEKOJIN BIJIPI3HATHUCS B1J] YUCIIAa 3HAYYIUX HU(p BUXIIHUX JaHuX. Po3risiHeMo 1ie Ha mpuKIIaji 3a1aul.

3aoaua 3. JIBi cunm 0,860 1 0,855 H, mpukianeHi 1o ogHi€l TOUKH TiNa, Ii0Th HA OMHIA MPAMIM.
3HaWIITh PIBHOAINHY, SKILO CUJIIM HANIPSMIIEHI B OIHY CTOPOHY; B IPOTUJIEKHI CTOPOHHU.

Po3ze’azysanns: R;=0,860+0,855=1,715 H, R,=0,860-0,855=0,005 H.

B nepmomy BUManKy Mo 4YMCIy 3HAUYMIMX LUQP BIANOBIAb TOYHINIA BUXIIHUX JaHUX, TOOTO
OTpUMANH “TIiIBUIIIEHHS TOYHOCTI’; B IPYTOMY BUTAAKY BIAMOBII> MEHIII TOYHA HIXK BUXIJHI JaHi, TOOTO
B110YJIOCH “‘3HIKEHHS] TOUHOCTI .

[Tpu pizHUII GMU3BKUX YKCeN BiAOYBa€eThCs ‘‘3MEHIIEHHs TOYHOCTI”. Le sBuIe y ¢i3nyHuX 3a1auax
3yCTpIYaeThCs IPU 3aCTOCYBaHHI (OPMyJI, Kl MICTATH Pi3HHMIIO BenwuuH, Hanpukmaa: R=F -F,,
a:UtUO, Q=cm(t, —t,) iin.

Kpim TOro, 3i “3HMKEHHSM TOYHOCTI” MH 3YyCTpi4a€MOCh IMpPH BHUMIPIOBAaHHSIX B Ja0OpaTOPHUX
poborax.

[[o6 uporo He Oyno, HEOOXiTHO BUOMPATH KOMIIOHEHTH PI3HHMII Tak, 00 BOHU HE OyIW YHCIaMU,
OJIM3bKUMU OJIMH J0 OJHOTO. B OKpemMHX BHIIaJKaX MOXKHA YHUKHYTH ~3MEHIIEHHS TOYHOCTI MLISXOM



anreOpaidyHuX MePEeTBOPEHb.
4. MHoxeHH4 i Ti1eHHA HA0JIHKEeHHUX 3HAYEeHb YHCeJl.

[Ipn MHOXEHHI 1 JiJICHHI YacTO HAMararThCs OTPUMATH SK MOXHa Oulblie mudp, po3paxoBylOUn
[[UM TABUIIATH TOYHICTH pe3ysbTatry. B nificHocTi moxubka o04YrciieHh TOBHHHA BiIMOBIAATH MTOXUOKaM
BHUMIPIOBaHb, TaK SIK TOYHICTb BHUMIPIOBAaHb, TaK SK HETOYHICTb BUMIPIOBaHb HE MOXHA IOJOJATH
MiABUILEHHSIM TOYHOCTI OOUYHCIIEHb.

[TpaBumo 2. [Ipu MHOXKEHHI 1 AUIEHI HAOIMKEHUX 3HAYEHb YUCEN MOTPIOHO 30epiraTu B pPe3yJbTari
CTUIBKM 3HAYYIIUX HUGP, CKUTBKH Ma€ HaOIMKEHE 1aHe 3 HAWMEHIITUM YUCIIOM 3HAYYIIUX HUQp.

3adaua 4. Cuna ctpymy y NpoBigHUKY piBHA 1,5 A. flka KITBKICTh €IEKTPUYHOTO 3apsay MpoTede
yepes MOoNEepeYHnid iepepi3 MpoBiTHUKA 3a 25 ¢?

Posze’azyeanns.  Q=1,525=37,5 Kn ~ 38 Ku.

Tak, sik HaOIMKEHI MHOKHUKU MAlOTh IO B 3Ha4yIli U(PH, TO B BIAMOBITHOCTI 3 MPaBUIOM 2
30epiraemMo B BIAMOBIAL 1Bl 3HAYYIIUX ITU(GPH, 3aCTOCOBYIOUN 3a0KPYTJICHHS.

MoskHa MoKasaTy, TpaHuIlsl a0CONFOTHOI MOXUOKHY yrcia 37,5 Oiis ABOX OJUHHIIb. 3BIJCH CIIIIYE, IO
JIpyra 3Hadyma mudpa mpboro 4yuciaa CyMHIBHA, TOMY TpeTs nudpa MOBUHHA OYTH BIIKHHYTA, 110 1 OyII0
3po0JICHO TIpH PO3B’I3yBaHHI 3a1adi.

3aoaua 5. EPC nyxHoro akymynstopa piBHa 1,25 B. SIka EPC 6arapei, sika ckianaeTbcs 3 TpbOX
MIOCITIZIOBHO 3’ €THAHUX aKyMYJIATOPIB?

Po3é’sa3yeannsa. OcobmuBiCTh OO MPUKIAAY MOJSATae B TOMY, IO APYTUid MHOKHUK TOYHHUU. B
NOAIOHMX BUIAAKAaX TOYHICTH AOOYTOTO pe3yJbTaTy BH3HAYAETHCS BHKIIIOYHO TOYHICTIO HAOJIMKEHOTO
MHO>KHHUKA.

3aoaua 6. 3a sxuii 9ac cBiTIO mpoiine BincTanb Big CoHI A0 3emili, ska piBHA 1,50°10% kM, sikmo
IBUIKICTH CBITJIA 3,00'105 Km/c?
150 -10°

3,00-10°

Tak, sik 3agani yncna, a, OTKe, 1 BIANOBIIb MalOTh MO TPU 3HAYYIIMX HU(PHU, TO 0OUABa HYI CIpaBa
B urcii 500 3Hauymi, TOOTO BiMOBIAH OTPUMaHa 3 TOYHICTIO JO CEKYH[H, MPHU IbOMY IHU(pa OTUHUIL
MO3ke OYTH CYMHIBHOIO.

3aoaua 7. Ulicte namn 3’€nHaHO NapaienbHO. YoMy pIBHMM Omip LBOTrO 3’€JHAHHS, SKIIO OIIp
KOXxHOT Jlamnu 30 Om?

Poszé’sizyeanns.  t =500 c.

Pos3é’sizyeanmsi. R= 3: =5,0 Om.

Uucno 30 Om mae aBi 3Hauyill mudpH, 9Ucio 6 TOYHE, BIAMOBIIHO, BIJMOBIIb TOBUHHA MAaTH Bl
3HaYyMMX HudpH, TOMy BoHa 3anucaHa y Burisiai 5,0 Om, a ve 5 Om.

[{ikaBUM 3aCTOCYBaHHSIM LIbOTO MpaBUJIa BUSBJISETHCS BU3HAYEHHS KIJIBKOCTI 3HAYYHIUMX LU(p NMpU
nepexoi BiJl OJJHUX BEITUYUH JI0 1HIIHX.

3aoaua 8. CKinbKY CEKyH/I B HAOJIMKEHOMY 3HAU€HHI TPOMIXKKY yacy 27 xB?

Posé’sazyeanna. 1 =2760=1620~1600 c :1,6'103 C.

Tak, sk ynuciao 60 TouHe, a yucio 27 Mae ABI 3HaUylll UU(PH, TO y BIANOBIIHOCTI 3 MPAaBUIOM 2
BiJIMOBiIb TAKOX MOBUHHA MAaTH JBI 3HAYYII ITUPPH.

5. IligHeceHHs 10 cTeneHs i 100yBaHHS KOPEeHs

3 miIHECEeHHSAM JI0 CTeTeHs 1 ToOyBaHHS KOPEHs MpH OUIbII BUCOKUX MOKAa3HUKAX MU MAaEMO CIPaBy
NOpIBHSHO piako. ToMy nmpaBuiia miipaXyHKy HUGp A UUX I GOPMYITIOIOTHCS JHILE JIIs M1HECEHHS
710 KBaJjpaTa 1 Ky0a, a TaKoX JJIs 100yBaHHS KBaJPaTHOTO 1 KyOI4HOTO KOPEHSI.

Ilpasuno 3. Ilpu niomecenni 0o xeadpama i Kyb6a nompiono 30epicamu 6 pe3yibmami CMilbKU
SHAUYWUX YUPDP, CKITbKU NPABUNLHUX 3HAUYWUX YUPDDP MA€E HAOUdCEHe 3HAYeHHs YUCIA, WO NIOHOCUMbCS
00 cmeneHs.

Hamnpuknan, 1,62:2,56z2,6. Tax six yucno 1,6 mae ABi 3HAUyIII UGPH, TO 1 CTEMiHb MOBUHEH MaTH
JIB1 3HAYYII ITUPH.

Po3rnsiHemo 3a/1ady, B sAKiil 3aCTOCOBY€ETHCS MiTHECEHHS 10 KBaJipaTa HAOIMKEHOT0 3HAUCHHs YHca.

3aoaua 9. Y cKinbKM pa3iB 30UIBIINTHCS KUIBKICTh TEIUIOTH, 110 BUIUISIETHCS €JIEKTPOHArpiBaveM,
npu 30UIbIIeHH] cuii ctpymy B 1,5 pasu? B 2,0 pazu? B 4 pazu?



Po3ze’azyeanns. Tak, K KUIBKICTh TEIJIOTH MPSMO MPOIOPITiiHA KBaAPaTy CHIIA CTPYMY, TO:

n1=1,5%=2,25~ 2,3 pasu; n,=2,0°=4,0 pasu; n3=4°=16~20 pas.

B ocrannbomMy mpumitazi Hysb B KiHII YKcia He3Hadyma mudpa. Tomy B JaHOMY BHUITAJKY BiIMOBIIb
Kpaiie chopMyITIOBAaTH TaK: KUIBKICTh TEIUIOTH 30UTbIIMTECS puban3Ho B 20 pa3 (a He B 16 pas, sk ue
Oys0 O Ipu TOYHOMY 3HAYCHHI 4).

AHAJIOTIYHO 3aCTOCOBYETHCS NPAaBWIO 3 s MiJHECEHHs HaOJIMKEHOTO 3HAYEHHS 4ucia B KYO.
Hampukna; 2,13:9,261 ~9,3.

[ToTpiOHO MaTH Ha yBa3i, O MPU OOYKCICHHI Ky0a MOXMOKa MEPEeBHIy€E MOXUOKY KBaapara, TOMY
ocTaHHs 1u(pa pe3ynbTaTy € MEHII HaA1iHOIO.

PosrnsiHemMo 100yBaHHS KOpEHS 13 HAOIMKEHOTO 3HAUCHHS.

Ilpasuno 4. Ilpu 0obysanni xeadpamuozo i KyOiuH020 KOpeHs nompioHo Opamu 6 pe3yibmami
CMINLKU 3HAYYWUX YUPP, CKINbKU IX Mae niokopeHese HAOIUICEHe 3HAYEHHs YUCTA.

3aoaua 10. B ckinbku pa3iB 30UTBIIMTHCS TEPIOJ KOJNMBAaHb MAasATHHKA, SKIIO HOTO JIOBXUHY
30unpmTy B 3,2 pasu? 4,3 pasu? 8,0 pazu? 16 paz? 3anani 3HaYCHHS BBAXKATH HAOIMKCHIMH.

Po3ze’azyeanns. llepiog KoiMBaHb MasTHUKA TPOIOPIIHHUN KBaJpaTHOMY KOPEHIO 13 JIOBXKHHU

MasTHHKa, ToMy: n=-/3,2 ~1,8 pa3u; n=-/4,3 ~2,1 pa3u; n=-/8,0 ~ 2,8 pasy; n=-/16 ~ 4,0 pasu.
OctanHiil pe3ynbrar nosicaumo. Tak, sk yucio 16 mae nBi 3Hauymi uudpu, To i x/E [IOBHUHEH 3a

paBUJIOM 4 MaTH JIBi 3HAUYII TUDPH, TOMY x/E =4,0, a He 4.
PesynpraTtn, oTprMani 3a mpaBuioM 4, BUSBISIOTHCS OUTBII HAMIHHUMHE, HIXK PE3yIbTaTH IiAHECCHHS
1o crerneHs. binbin Toro, octTaHHs Udpa KBaApaTHOrO 1 Ky01UHOTO KOpeHs OUTbI HaJliiHa, HIXK OCTaHHS
udpa 3aaHOTO MiJKOPEHEBOTO YUCIIA.
JonatkoBi npaBuiia miapaxyHky uudgp

Bumie Oynu po3riisiHyTi OCHOBHI IpaBwiia MiApaxyHKy HUGp sl YOTUPHOX apu(PMETHIHUX [TiH, a
TaKO’K JJISl I1THECEHHS /10 CTeNeHs 1 J0OYBaHHs KOPEHs, IIpU [IbOMY B KOKH1H 3a/1a4l BUKOHYBaJIaCh OHA
Iist. B OUThII CKITATHUX 33/1a4ax PO3B’SI30K 3BOJAUTHCS J0 MOCIiJOBHOTO BUKOHAHHS JICKUIBKOX JIiH.

[Ipu po3B’s3yBaHHI 3a7a4 B ACKUIbKA i, KPIM OCHOBHHUX IpaBWJ, 3aCTOCOBYIOTH JOJIATKOBI
npaBuiIa MiAPAXyHKY HUQP, sIKi JO3BOJISIOTH 3MEHITUTH MOXUOKY KiHIIEBOT'O PE3YIIbTaTYy.

1. IIpaBuio 3anacHoi nugpu

Ilpasuno 5. Ilpu obuucienni npomisicHux pe3yibmamie ciio opamu Ha 00HY yu@py dinvute, Hixc
pexomenoyioms nonepeoni npasuia (1 —4).

SIKI0 BCsIKe 3a0KPYIJIEHHS MOTIPIIYE KapTUHY PO3IMOAUTY MOXHOOK B pe3ysbTaTi KOi — HEOYIb
nii, To 30epexeHHs (3rigHO mpaBwia 5) ofHiel 3aiiBoi 1M(pPU B pe3ylbTaTax MPOMIKHUX OOYMCIIEHB i
OyJe TUM pO3yMHHUM KOMIIPOMICOM B OOYMCIEHHSX. B KiHIIEBOMY pe3ynbTarTi 11s 3aiiBa nudpa noBUHHA
OyTH BIIKWMHYTA, TaK 5K ii 30epeskeHHs 31HCHIOBATIO OH 17TF03110 MiABUIIEHHS TOYHOCTI.

PosrnstHeMo npukIiIa BAKOPUCTAHHS MpaBHiIa 3amacHol MU pH.

3aoaua 1.

Baronerka ckouyeThCcsl MOXUIIO0 TPKOIO 3 TOYAaTKOBOKO MIBUJKICTIO 2,6 M/c 1 mpuckopeHHsM 0,65

M/c?. OBUHCITHTH MIITAX IIPOMJIEHUH BarOHETKOO 3a 4,8 ¢?
Po3zs’azysanns.

2
S=V0t+i,
2

2
8:2,6~4,8+0’64;1’8.

[lepma mpomixkna mis:  2,64,8=12,48~12,5 m.
B pesynwrati Mu 36eperiu 3anacHy nudpy.

2
Jletmo ckiraaHiIne 00YUCITIOETHCS IPYTHMA JTOTaHOK: 0’6524'8 ~0,325-23,0~7,48 M.

B mpomy BHmajnky mpaBuiIO 3amacHOi HU(PU 3aCTOCOBAHO TPU pas3u: NpH AUIEHHI HA 2, MpHU
MiJHECeHHI 10 KBajpaTa i mpu MHOkeHHi. OTxe, S=12,5+7,48=19,98 ~ 20 m.
[Tpu oGumcnenHi cymu 3actocoBano mpaswio 1. Tak, sk mudpa gecaTux B MEpIIOMY TOJAHKY



3armacHa, TO KiHIIEBUH pe3yabTaT OyB 3a0KPYTJIICHUH 10 IITUX.
2. IIpaBujio monepesHbOro 3a0KPYIJIeHHs Oi1bII TOYHUX JAHUX
[Ipu po3B’s3yBaHHI 3a/1ay 3YCTPIYAETHCS HEMANIO HAONMKEHUX 1 TOYHMX 3HAYEHb, IO SBISIOTH
co0oro O6araTo3HauHi uncna. Hampuknan:

€JICKTPOXIMIYHHMI €KBIBAJICHT CpiOia 1,118 mr/Kn
Maca MpoToHa 1,6724'10'27 Kn
HOPMAaJIbHHUI aTMOC(hEpHUI THCK 101,325 klla

3 TakMMM YHUCIIAaMH JOCHTH CKJIQJHO MPOBOJUTH OOYMCIIEHHS 1 palioHali3yBaTh iX MOJKHA,
3aCTOCYBABILY MPABUJIO MONEPEIHHOTO 3a0KPYTIICHHS.

Ipasuno 6. Hxwo oesxi 0ani maioms Oinbute 0eCAMKOBUX 3HAKIE (npu Oii nepuio2co cmynems) abo
Oinbue 3Hauywux yugp (npu disx 2 i 3 cmynewis), HidC iHWi, MO IX NONEPEOHbO ClI0 3A0KPYeIUMU,
30epicaroyu auwie 0OHy 3auey yugpy.

Posrnsinemo npukiiaj boro npaBuiia Npy po3B’si3yBaHHI TaKoi 3aadi.

3aoaua 1.

I'yctuHa pTyTi pu Temmeparypi 0°C piBHa 13,5955 r/eM®. Busnauntu Macy pTyTi o0’emom 25
e’

Po3zg’azysanns.
m=Vp;
m=13,5955 r/em® 25 ev’.

B BigmoBigHOCTI 3 mpaBuiaoM 6 30epiraeMo B MepmioMy MHOXHHKY TpH 3Hauymi uudpu. Tomi
m=13,6 r/em® 25 em®= 340 r =0,34 kr.

OOuncnenns 0e3 3acTOCYBaHHS IbOTO TNpaBWiIa OUTBII CKIAJHE, aje Ja€ TOH K€ pe3ysbTar:
m =13,5955 - 25 =339,8875 ~ 340 (r) ~ 0,34 (k).

SIKI10 320KPYTIIMTH ORI TOYHE YUCIIO 0e3 3aliBoi udpH, pe3yabTar Oyae MEHII TOYHUM: m=14
r/emM®25 eM®=350T = 0,35 kr.

[IpaBwiio TONEpPeTHBOTO 3a0KPYIJICHHS 3aCTOCOBYIOTH 1 TOMi, KOJM BUKOPHCTOBYIOTH JaHi i3
TaOJINLb.

3. [IpaBuJio o0unc/ieHb 3 Hanepea 3a/1aH0I0 TOYHICTIO

B ycix panime po3rIsHYTHX NpaBWiIax MiApaxyHKy Lu¢p OyJo BCTAaHOBIEHO, SIKY TOYHICTb
pe3yabTaTy MOXKHA OTPUMATH, MAaIOUM BUXI1/IHI JIaH1 3 IESIKO TOYHICTIO.

He MeHnm mikaBoro, 0co6nrBo ist (i3UKH, € 3BOPOTHA 3a7aya: 3 IKOI TOYHICTIO MOTPIOHO B3STH
BUXIJIHI J1aHl, 00 OTpUMAaTH pe3ysbTaT 3 Hamepesa 3aJaHOI0 TOYHICTIO? BiAmoBiap Ha 1€ MUTaHHS Jae
HACTYITHE TPaBUIIO.

Ilpasuno 7. Axwo Kinyesuti pesynibmam nompibHO ompumamu 3 0esKol Hanepeod 3a0aHoI0
MOYHICMIO, @ OAHI MOXCHA Opamu 3 O0BIIbHON MOYHICMIO, MO 8 YUX OAHUX C1i0 Opamu no CmilvbKu
yughp, CKitbKu NOMpPIOHO OIS OMPUMAHHA pe3yibmamy 3 O0O0HI€ 3aueor yugpor. B xinyesomy
pe3yibmami ys 3atiea Yyu@dpa okpy2noEmMbCsl.

[HmMu crnoBamu, 1mo0 mpM J0JaBaHHI 1 BiAHIMAHHI HAOJMKEHUX 3HAYEHb YHUCENl OTPUMATH
pe3ynbTaT 3 TOYHICTIO 10 OJMHHMII JESKOTO pO3psay, MOTPiOHO KOMIIOHEHTH LUX il B3STH 3 TOUHICTIO
Ha OJIUH po3psij OuiblIe.

o crocyeThCs HIIUX Ail, TO U1 OTPUMAHHS Pe3yNbTaTy 3 N 3HAYYIIUMU [TUPpaMu KOMIIOHEHTH
noTpiOHO B3sATH 3 n+l 3Hauymow mudpor. B kiHmeBomy pe3ynbTari 3aiiBy 1mudpy BIAKHIAIOTH 3a
MPABUIIOM 3a0KPYTIICHHS.

Posrasinemo 3actocyBaHHs TIpaBuia 7 Ha IPUKIIAIIL.

Ipuxnao.

2 1 2 7 2 .
OOuncnuT cymy uncen S=—+—+—+ —+ 11 3 TOYHICTIO JIO COTHX.

5 79
[Ilo6 oTpumaTH B CyMmi JBa JIE€CATKOBHX 3HAKH, O€peMO B KOKHOMY JOJAHKY TPH 3HAKHU MiCIs
KOMH
S =0,667 + 0,200 + 0,286 + 0,778 + 00182 =2,113~ 2,11.

Jlerko mepeBipUTH, 1110, B3SBIIX JOJAHKH 3 JBOMA JECATKOBUMM 3HAKAMH, MU OTPHUMAEMO 1HIIHMH,
MEHII TOYHUW PEe3yNbTarT:



4. HaOuaun:keHi 00uMc/IeHHS 3i 3HAYEHHSIMHU TPUTOHOMETPUYHUX PyHK I

KinpkicTh 3Hauymux nudp B 3HAYCHI TPUTOHOMETPUYHUX (YHKIIH KyTa 3aJIe)KUTh BiI TOTO, 3
SIKOI0 TOYHICTIO 33JjaHui KyT. B mporeci BUMiproBaHHS KyTa HOro 3Ha4Y€HHS MOXXE OyTH OTpUMaHE 3
TOYHICTIO 710 Tpajayca abo XBWJIMHH, CeKyHIU abo ime TouHime . OpHak B MIKUIBHOMY Kypci (i3uku
3HAQYCHHs KyTa 3a3BWYail 33JjaHO 3 TOYHICTIO IO rpagyca. ToMy NpH poO3B’s3yBaHHI 3a/1ay, B SIKUX
3aCTOCOBYIOTHCS TPUTOHOMETPUYHI (PYHKIIII, MOXXHA KOPHUCTYBAaTHCh HACTYITHUM IPaBHJIAM MiIPaxXyHKY
uudp.

Ilpasuno 8. Axwo 3nauenns Kyma 3a0amo 3 mMoOYHicmio 00 2padycd, Mo 8 3HAYEHHI
mMpu2oHoMempuuHoi pyukyii cnio 36epicamu 08i 3nauywyi yuppu.

Hampukman: sin15° ~ 0,26, cos73" ~ 0,29, tg18° ~ 0,32, ctg20° ~ 2,7, tg52° ~1,3.

Po3rnsiHemMo npukiIag 3acTOCyBaHH MpaBuia 8 y Gi3MyHHX 3a/1a4ax.

3aoaua 1.

OO6uncnite podory cunu 1 H (TouHo) Ha nuisaxy 24,98 M, SKIIO KyT MK HamnpsIMKOM CHIIH 1

HaIPSIMKOM IepeMIIIeHHs PIBHUMA 55°,
Po3zg’azysanns.

A=F-s.cosa=1-24,98-cos55
3a ymoBow F=1 H (touno), B umcni s=24,98 M yotupu 3Hauymi 1nudpu, a 3a OIpaBUiIoM §,
3aCTOCOBYIOUH 3amacHy 1udpy, MoxkHa 3anucatu: C0S55° =0,574. Toxi A=124,980,574.

Tak, sk uyncno 0,574 mae Tinbku 1Bi 3Hauym mudpu, MOKHA IS CHPOIIEHHS OOYHCICHb
MOTIEPEAHBO 3a0KPYTIIUTH rcio 24,98 no Tppox 3Hauymux mudp: A= 25,0-0,574 =14,35~14 JIx.

B ¢i3umunux 3amauax OyBae HEOOXiHO 3HAWTH 3HAYCHHS KyTa 3a BIJOMHM 3HAYCHHSIM
TpuroHoMerpuunoi ¢yHkiii. Haiibinelnm TOYHO 3HaueHHS KyTa BH3HAYAE€ThCS 3a TaHTEHCOM abo
KOTAHT'€HCOM.

Chopmynroemo mpaBuiio migpaxyHKy HUQp, M0 J03BOJIAE 3HAXOAUTH 3HAYCHHS KyTa 3 TOUHICTIO
10 Tpagyca. B OLIBIIOCTI BUNIAAKIB 1€ MPABWIIO BHSIBISIETHCS JAOCTATHIM JUIsl PO3B’SI3yBaHHS 3a7ad 3
HIKITBHOTO Kypey (i3UKH.

Ilpasuno 9. Axwo 3Hauenns mpueconomempuuHoi QYHKYii mae He MeHuie 080X NPABULbHUX
3HAUYWUX Yyupp, mo 3HayeHHs 8iON08IOH020 Kyma 3anucyroms 3 MoyHicmio 00 epadyca.

Ilpuxnaou.
sina=0,12 ax7°
cosp=0,084 B~85°
tgy=1,8 y~61°
tgp=0,716 9~36

Posrasinemo 3amauy, B AKii 3aCTOCOBYIOThCS mpaBmiia 8 1 9.
3aoaua 2.

3HaANAITh KyT 3aJJOMJICHHSI COHSYHUX TIPOMEHIB, SIKI MaJjal0Th HAa MOBEPXHIO BOJHU MiJ KyTOM 65 0

J10 TOPU30HTY.
Po3zs’azysanns.

3Ha4yeHHs NTOKa3HHMKa 3aJIOMJIEHHS OepeThbes 3 TpboMa 3HaUyHIIMMHU Iudpamu (mpasuio 6): n=1,33.
Tomy:
_sin(90° —65°) sin25" 0,423

1,33 1,33 1,33
B 3nauenni sin 25°~0,423 ocraHHs udpa 3anacHa. Pesynprar Sin ¥ ~ 0,318 € mpomi>kHEM TOMY

sin ~0,318.

3amacHy uQpy noku 1o 30epiraemo. Tak, sk SiN ¥ Mae 1IBI 3HAUYyII TUPPH, TO y BiAMOBIIHOCTI 3
npaBWiIOM 9 3HaUeHHS KyTa OepeMo 3 TabJUII 3 TOUHICTIO JI0 Tpagyca: y ~19°.
[TpaBuio 8 3aCTOCOBYETHCS B TOMY BUTIAJIKY, KOJIHM 3HAYSHHS KyTa 3aJ]JaHO 3 TOYHICTIO JI0 Tpajyca.
VY Bunmaaxky OUIbIIO0T TOYHOCTI 3aJaHHs KyTa MOTPIOHO MaTH Ha yBasi Take JOMOBHEHHs 1O paBuia §:
Jlonosnenns. B TMX BUNAAKax, KOJU 3HAYCHHS KyTa 3aJIaHO 3 TOYHICTIO JIO JECSTKIB XBUJIMH, B
3Ha4YeHHI TPUTOHOMETPHYHOI (yHKLIT MOTpiOHO 30epiraTu Ha OJHY abo JBi 3HAUyLIl HUPU OLIbIIE HIXK



PEKOMEHAYETHCSI IPABUIIOM 8.
Ipuxnao.
sin 54°24" ~ 0,8131, c0s17°30" ~ 0,954, tg18°10' ~ 0,328, tg50°12’ ~1,200.

[Ipu oOumucieHHi 13 3HAaYCHHSIMU TPUTOHOMETPUYHUX (PYHKIIIH MOKHA KOPUCTYBATUCh 1 METOJIOM
MEX. 3aCTOCYBaHHS LIbOTO METOJYy IPYHTYEThHCS Ha, TOMY, IO 32 MEXaMH 3MiHH 3HAU€HHS KyTa JIETKO
3HAWTH HIDKHIO 1 BEPXHIO MEXI1 3HaYEHb KOXKHOT TPUTOHOMETPUYHOT (PYHKITIT.

5. Habdiu:xkeHe 004uc/IeHHS 3 JOIIOMOT0K0 MiKPOKAJIbKYJISITOPiB

ICHYIOTh PI3HI THNHM MIKPOKAJIBKYJIATOPIB, HAMPHUKIAA, MIKPOKAIBKYJISITOPH, SKI BHUKOHYIOTH
apudmeTnyHi Ail HAX TUTMMH YUCIAMH 1 JECATKOBUMHU JAP0oOaMH, TAKOK BUKOHYIOTH Jii MMiJTHECEHHS J0
cTeneHs 1 J0OyBaHHsI KOPEHsI, oneparlii 3 MpoIeHTaMH.

Jlnst GIbII CKIIaHUX OOYMCIIEHB 3aCTOCOBYIOTh MIKPOKAIBKYIATOPH, 3 JOTIOMOTOI0 SIKUX MOYHA
HE TITbKM BUKOHYBATH ii, IEpepaxoBaHi BHINE, aje il OTpUMyBaTH 3HA4YCHHS jiorapudmiB. BiH Takox
JI03BOJISIE  IIBUJKO 3HAXOAWTH 3HAYEHHS MOKAa3HUKOBOI, TPUTOHOMETPUYHHX 1 OOepHEeHHX
TPUTOHOMETPUYHHX (DYHKIIIH, TIEPEBOUTH TPATyCHY MIpy KyTa B pajliaHHy 1 HaBIaKH, Ta iH.

MiKpOKaJIbKYyISTOPH MOXYTh OYTH BHUKOPHCTaHI B IIKOJI HE TUIBKH INPH BHBUYEHHI METOJIIB
oOuKCclieHb, aje 1 MpU PO3B’sA3yBaHHI 33/7ay Ha ypokax (i3UKM 1 MaTEMaTHKH, a TaKOX Ipu oOpoOIi
pe3yabTaTiB 1a00PaTOPHUX POOIT.

Bei omeparii  MiKpOKaNbKyJISTOPH BHKOHYIOTH AyXKe MIBUAKO. ToMy TyT HeMae 3HA4YEHHSA
HEeBEJIMKa pallioHati3amiss OOYMCIIIOBAIbHOI POOOTH, SKa JOCSATAETHCS 3aCTOCYBAHHSM IpaBHIIA
HipaxyHKy udp npu 3BUYAiHUX OOYUCIIEHHAX. 3a II€I0 MPUYMHOIO MOBHICTIO BiANaaae HEOOX1IHICTh
MOTIEPETHHOTO 3A0KPYIJIEHHS OUIBII TOYHUX JaHUX.

Bunukae muTaHHs, yd MOTpiOHE B3araji MPaBWIO MIAPAXyHKYy HUGp MNpU OOYMCICHHSIX Ha
MiKpoKanbKyasTopax? Tak, moTpiOHi, Tak SK MpaBuiIa MiApaxyHKYy mudp KpiMm ¢yHKOii parioHamizarmii
0o0YHClIeHb, BUKOHYIOTH II€ OJIHY, OUIbII BaXJIUBY (DYHKIIIIO: TO3BOJISIIOTH OTPUMYBATH PE3yIAbTaT 3
TOYHICTIO, IO BIJIMOBIZA€ TOYHOCTI BUXITHUX JaHUX. MIKPOKAIBKYISTOPH JAOTh Pe3yiabTaT ado
TOYHHUH, 200 3 TOYHICTIO Yy 8 3HAKIB, sIKa MOXKE 1 HE BIJNOBIIaTH TOYHOCTI BUX1IHUX AaHuX. Hanpuknan,
MIKPOKaJIBKYJISATOP MpH A0OYBaHHI KBaJIPAaTHOTO KOPEHs 3 HAaOIMKEeHOTro 3HaueHHs 2,93 nae:

2,93 ~1,7117242..

Tak, sk KOpiHb 100yBalOTh 3 HAOIMXKEHOTO 3HAYEHHS YMCIa, TO PE3Y/IbTaT MOTPIOHO 320KPYIITUTH
(3a mpaBuiIOM 4) 10 TPHOX 3HAUYLIUX LU PP: \/2,@ ~1,71.

3acTrocyBaHHs NpaBW MiAPAXyHKY IU(P MpU OOYUCICHHSIX HAa MIKPOKAIbKYISATOpaX HIUMM He
BIJIPI3HSAETHCS BiJ 3BUYAHUX OOYHMCIIEHB: CIOYATKy MAalIMHAa OOYHCIIIOE pe3yibTaT, a IMOTIM HOro
320KPYTIIOIOTH Y BIIMOBITHOCTI 3 TOUHICTIO BUXIAHUX JaHUX 32 MPABUIIOM MiAPaxXyHKY UDD.

Posrisinemo npukiiagu 0OUnCIeHHs Ha MIKPOKAIbKYJISATOPI 13 3aCTOCYBaHHAM IpaBuil 1 1 2.

Ipuxnao 1.

OO6uncniTe cymy: S=25,375+5,68-12,45+23,6473.

3 JI0NOMOTO0I0 MIKPOKAJIBKYJIATOpa OTPUMYEMO pe3ynbTaT: S=42,2523, aKuil 3a0KpYriIr0eMo J10
cotux (3a mpasuioM 1): S~45,25.

Ipuxnao 2.
12,370,624
24,052

Ha wMikpokanbkynaTropi Ii Jii BUKOHYIOTbCA 0e€3 3amMCyBaHHS HPOMDKHOTO pe3yibTaTy:
x=0,3209246.

Tak, sik HaliMeHII1a KUTbKICTh 3HAUYIIUX (P B KOMIIOHEHTaX TPpH, TO 3a mpaBuioM 2: x ~0,321.

Sk BXKe BIIMIYAJIOCh, HA MIKPOKAJIBKYIATOPAaX NESKHX THUIIIB MOXHa OOYHMCIIOBAaTH 3HAYEHHS
(GyHKLIN, 110 BUBYAIOThCSA B IIKOJI Ha YpOKaX MaTeMaTHKa 1 3aCTOCOBYIOThCS Ha ypokax ¢izuku. s
NPaBWIBHOTO 3a0KPYIJICHHS 3HAWICHWX 3HAa4eHb (YHKII MOXXHAa KOPUCTYBAaTHCh IPAaBHJIAMH
nipaxyHKy udp, po3riasiHyTuMu B maparpadi 1.7. HaBegemo npukmiay.

Ilpuknao 3.
OGuucautu Sin 28°. Maemo: Sin 28° ~ 0,469471~ 0,47 (3a mpaBuiom 8).
Ipuxnao 4.

OO0UYHCHITh X =



cos f =0,26. 3HalIiTh a.

Ha wmikpokanbKymsTopi orpuMaemo: 0=74,92994°. 3a mpasmaoM 9 pesymbTaT mOTPiOHO
3a0KPYTJIMTH JI0 Tpajayca: o~ 75°.

HaBunTuch mpamroBaTy 3 MiKpOKaJIBKYJISATOPOM HEBa)KKO. BUIBLIICT YUHIB Ta CTYIEHTIB MalOTh
MIKPOKQJIBKYJIATOPH 1 IEpecTaar BUTpadaTH Oarato yacy Ha OOYMCIIOBAIBHY pOOOTY IPU PO3B’sA3yBaHHI
3aja4 1 BAKOHaHH1 TabopaTOPHHUX POOIT.



JloBip4i IMOBIPHOCTi & 1)1l JOBipY0Oro IHTEPBAJy BUPA’KEHOI0 Y YACTHHAX CEePeIHbOI

KBaJIPATUYHOI MOXUOKH & = Ax . @yukuisa Jlamaca: o =20 (“} 2 I e 2de
- NYE
& (04 & (04 & (04
0 0 1,2 0,77 2,6 0,990
0,05 0,04 1,3 0,80 2,7 0,993
0,1 0,08 1,4 0,84 2,8 0,995
0,15 0,12 1,5 0,87 2,9 0,996
0,2 0,16 1,6 0,89 3,0 0,997
0,3 0,24 1,7 0,91 3,1 0,9981
0,4 0,31 1,8 0,93 3,2 0,9986
0,5 0,38 1,9 0,94 3,3 0,9990
0,6 0,45 2,0 0,95 3,4 0,9993
0,7 0,51 (2,1 0,964 3,5 0,9995
0,8 0,57 2,2 0,972 3,6 0,9997
0,9 0,63 2,3 0,978 3,7 0,9998
1,0 0,68 2,4 0,984 3,8 0,99986
1,1 0,73 2,5 0,988 3,9 0,99990
4,0 0,99993

3HaveHHsd t,, A9 Pi3HUX 3HAYeHb JA0BipY0i iMOBIpHOCTI Ta YKC/Ia BUMIPIOBaHb
(po3nonut CThIO/ICHTA)

a (0,5 0,6 0,7 0,8 0,9 0,95 0,98 0,99 0,999

1,000 1,376 |1,963 |3,08 6,31 12,71 |31,8 63,7 636,6

0,816 1,061 [1,336 [1,886 |2,92 4,30 6,96 9,92 31,6

0,765 10,978 1,250 1,638 |2,35 3,18 4,54 5,84 12,94

0,727 10,920 1,156 [1,476 |2,02 2,57 3,36 4,03 6,86

0,718 (0,906 [1,134 1,440 1,943 2,45 3,14 4,71 5,96

2
3
4
5 0,741 0,941 (1,190 (1,533 (2,13 2,77 3,75 4,60 8,61
6
7
8

0,711 10,896 1,119 1,415 [1,895 |2,36 3,00 3,50 5,40

9 0,706 10,889 1,108 (1,397 (1,860 |2,31 2,90 3,36 5,04

10 0,703 (0,883 |1,110 1,383 |1,833 2,26 2,82 3,25 4,78

11 0,700 10,879 1,093 1,372 |1,812 |2,23 2,76 3,17 4,59

12 0,697 (0,876 [1,088 (1,363 |1,796 |2,20 2,72 3,11 4,49

13 0,695 10,873 1,083 (1,356 |1,782 |2,18 2,68 3,06 4,32

14 0,694 (0,870 [1,079 1,350 1,771 2,16 2,65 3,01 4,22

15 0,692 (0,868 [1076 (1,345 |1,761 |2,14 2,62 2,98 4,14

16 0,691 10,866 1,074 (1,341 |1,753 |2,13 2,60 2,95 4,07

17 0,690 0,865 |1,071 1,337 |1,746 2,12 2,58 2,92 4,02

18 0,689 10,863 1,069 (1,333 |1,740 |2,11 2,57 2,90 3,96

19 0,688 (0,862 [1,067 (1,330 |1,734 2,10 2,55 2,88 3,92

20 0,688 10,861 1,066 (1,328 |1,729 |2,09 2,54 2,86 3,88

0 0,674 (0,842 |1,036 (1,282 |1,645 (1,960 |2,33 2,58 3,29

3Ha4yeHHs 10BipY0i iMOBIPHOCTI o VISl Pi3HMX 3HAYeHb t,  Ta YMCJIAa BUMIPIOBaHb N



t

a,n

2 2,5 3 3,5
2 0,705 0,758 0,795 0,823
3 0,816 0,870 0,905 0,928
4 0,861 0,912 0,942 0,961
5 0,884 0,933 0,960 0,975
6 0,898 0,946 0,970 0,983
7 0,908 0,953 0,976 0,987
8 0,914 0,959 0,980 0,990
9 0,919 0,963 0,983 0,992
10 0,923 0,966 0,985 0,993
11 0,927 0,969 0,987 0,994
12 0,929 0,970 0,988 0,995
13 0,931 0,972 0,989 0,996
14 0,933 0,974 0,990 0,996
15 0,935 0,974 0,990 0,996
16 0,936 0,975 0,991 0,997
17 0,937 0,976 0,992 0,997
18 0,938 0,977 0,992 0,997
19 0,939 0,978 0,992 0,997
20 0,940 0,978 0,993 0,997
© 0,955 0,988 0,997 0,9995
Taoauus. KuibkicTh BUMiplOBaHb, 110 OTPiOHA AJIS TOT0, 100 MaTH
BHUIIA/IKOBY IOXHOKY y = % 3 HAAIMHICTIO O
Ax o
r=g 0,5 07 0,9 0,95 0,99
1,0 2 3 5 7 11
0,5 3 6 13 18 31
0,4 4 8 19 27 46
0,3 6 13 32 46 78
0,2 13 29 70 99 171
0,1 47 100 273 387 668
Ta6auus. Hapiiini iiMmoBipHOCTI 0 1J151 HAAIHOTO iHTEpBaJly, BHPAKEHOI'0 B 10JISIX
cepelHbOI KBA/APATUYHOI MOXUOKH —— .
o
a Ax a Ax o Ax a Ax a Ax
o o o o o
0 0 0,52 0,7 0,89 1,6 0,988 2,5 0,9993 3,4
0,04 | 0,05 | 0,58 0,8 0,91 1,7 0,991 2,6 0,9995 3,5
0,08 0,1 0,63 0,9 0,93 1.8 0,993 2,7 0,9997 3,6
0,12 | 0,15 | 0,68 1,0 0,94 19 0,995 2,8 0,9998 3,7
0,16 0,2 0,73 11 0,95 2,0 0,996 2,9 0,99986 3,8
0,24 0,3 0,77 1,2 | 0,964 2,1 0,997 3,0 0,99990 3,9
0,31 0,4 0,81 1,3 | 0,972 2,2 0,9981 3,1
0,38 0,5 0,84 14 | 0,979 2,3 0,9986 3,2




| 045 | 06 | 087 | 15 [0984 | 24 | 09990 | 33 | \ \
I'pannyHi 26C0II0THI NOXHOKH JeIKMX Mip
No Hazsa mipu 3HavYeHHS MIpH, [ina Mexa noxu0ku 3aco0y
n/n Jiarma3oH BUMIPIOBAHHS | TOALIKU BUMIipIOBaHHA 200
HIKaJIH rpaHu4Ha abCOIOTHA
moxuoKa
1. | Jliniiiku:
a) MeTaieBi 500, 1000mMm 1Mm 0,2 MM
0) nepeB’sH1 300, 400, 500, 750Mm I1MM 0,5MMm
B) TutactMacoBi 3 Hakatanum# | 250, 300 MM MM Imm
MOJIUTKAMHU [IKAJIH
2. | Pynerku i Mipu KpaBelbKi Im SMM Imm
(Pynmerku BUMiproBaJIbH1 1,5M; 2m SMm 3mMm
uemetanesi, [OCT 11900-66).
3. | KommexT rup 10 mr 0,25 mr
I'OCT 7328 20 mr 0,3 mr
50 mr 0,4 mr
100 mr 0,5 mr
200 mr 0,6 Mr
500 mr 0,8 mr
Ir 1,0 mr
2T 1,2 Mr
5t 1,5 Mr
10T 2,0 M
20r 2,5 Mr
50r 3,0 Mr
100 T 5,0 Mr
4, HaGip TarapuiB 3 1soma 100r - 2r
ragykaMu
5. | Men3sypku 2-ro kiacy, FOCT | 100, 10 mn 5,00 mn
1770-64 250, 25 M 5,00 M
500, 25 Mt 12,50 mo
1000 mi 50 M 25,00 mn
6. | Huninapu mipHi (HanusHi) 2- | 100 Mo 1 M 0,25 M
ro kiacy, FOCT 1770-64 250 mi 5 M 1,25 mn
500 M 5 M1 2,50 mn
1000 mi 10 M 5, 00 mu
7. | Habip pe3ucropi 1,2,50m - 3% HOMIHAJIBHOTO
(IWIKUIBHUIN) 3HA4YCHHS
8. | Mara3uH omnopis 10, 20, 50 Om - 1,5% HOMIHAIILHOTO
HITENCEeNbHUN (IIKITbHUI) 3HA4YCHHS
I'pannyHi a6co/110THI MOXNOKHU AKX BUMIPpIOBAJBLHUX NPUWIAAIB
Ne | Ha3Ba BUMipIOBaILHOTO JianazoH [{ina moainku Me:xa noxubku 3aco0y
n/m npuiamy BHUMIPIOBAHHS HIKaJIU BUMIPIOBaHHS a00 rpaHUYHA
abcooTHA MOXHOKa
1. | ltanreHIUpPKYII, 0...125, 0,1 mMm OpHe 3HAYCHHS LIHU MOMIKH T10
I'OCT 166-63 0...200, a60 0,05mMMm (10 | HOHIYCY
0...320 mm HOHIYCY)
2. | Tepesu piBHoruteui, | 1,00 ...20r - 20mr npu 20r
pyusi, 'OCT 359-54 5,00...100r (6 Mr ipu 2 1)
50mr pu 100r




(10mr mpu 10r)

3. | Tepes3u mkinabHi 10...200r - 50mr pu 10r
(20Mmr pu 200r)

4. | TepmomeTtpu cxisHi | -20°C...100°C 0,2°C; 0,5°C; 1 miHa MOOUIKKA IIKaIH, SKIIO
pimuaHi  (He prytHI) | -35°C...100°C 1°C, 2°C, 5°C | Bona piBna 1°C ,2°C ,5°C 1 2
I'oCT 9177-74 [[IHU TOJAUIKH, SIKIIIO BOHA piBHA

0,2°C; 0,5°C.

5. | Tepmomerpu prytHi | -35°C...0°C 0,1°C; 0,3°C,
ckisai, FOCT 2045-71 0,2°C 0,3°C

0°C...100°C 0,2°C 0,2°C
100°C...200°C 0,2°C 0,4°C
-35°C...200°C 0,5°C 1°C
-35°C...100°C 1°C 1°C
100°C...200°C 1°C 2°C
-35°C...200°C 2°C 2°C
-35°C...200°C 5110°C 5°C

6. Jlunamomerp HaBuyanbHUi| 0...4H 0,1H 0,05H

7. | Cexynnomipu mexaniuni| 30... 60c - 1,5 1iHU IOAIJIKY IIKAJIX 33 OJUH

00epT CeKYHHOI CTPIIKH

8. | CexyHnnomipu 30c - 0,5 1iHY TOIJIKHU HIKAIX 3a OJUH
SJICKTPUYHI 00epT CEeKYHIHOI CTPLJIKH.

9. | Amnepmerp mkinbaui | 0...2A 0,1A 0,05A

10. | BombT™MeTp MIKiTbHUI 0...6B 0,2B 0,15B




JlaTuHCcbKU | rpenbKuil ajdasiTu

JlatuHChKUi andasit I'penpkuii andait
byksa Ha3ga byxksa Hazsa byxkBa Hazgpa byksa Hazsa

Aa a Nn €H Aa anbda = KCl
Bb Oe Oo 0 B B Oera Oo OMIKpOH
Cc e Pp ne [y ramMma IIn i
Dd e QQ Ky Ad JIeTbTa Pp po
Ee e Rr ep Ee¢ eTICUJIOH o cUrMa
Ff ed Ss ec VA4S n3era Tt Tay
Gg re(’ke) Tt TC Hn era Yo ITICHITOH
Hh xa(armr) Uu y ® 9 (0) TeTa (0] o1

l'i i Vv BE It rora Xy Xi

Jj HoT(k1) W w Ty0JIb-BE K« Karmma Yy mci
Kk Ka X X 1KC A A mamMoO1a Qo oMera
LI eJlb Yy irpek M pn Mi(MI0)
M m eM L7 3eT Nv HI1(HIO)

CoNoORWNE

IIuTaHHs, IKIi BUHOCATBHCH HA €K3aMeH
[TonsTTs PO MeTpoJiorito. [IoHATTS npo Pi3UyYHI BETUYUHHU.
XapakTepucTUKH (HI3UYHUX BEIUUYMH.
JliTepHi no3Ha4YeHHs (PI3UYHUX BEIUYHUH.
OpunHui (13MYHUX BETUYUH. JJoMeTpruH1 OAMHUII (P13UYHUX BETUYHH.
Crapi ykpaiHCBhKi Ta pOCIMChbKI HEMETPUYHI OJJUHUIII.
Hemertpuuni onunuili, 1o BUKOpUcToBYI0oThCs B AHTii Ta CIIIA.
CucreMu OAMHULIb, X CTAHOBJICHHS.
Cuctemu ogunulp — nonepeanuku CI.
. Mixnapoana cucrema oauaHIh (Cl). OcHoBHI ogunmIl Cl, iX cTaHOBIICHHS.

10 [Toxigai omuaMI Cl, K1 MarOTh CIiemiaabHl HAHMEHYBaHHS.
11.KopoTki BiJIOMOCTI PO BYEHUX, IM Sl IKUX YBIYHEHO B HaliMeHYyBaHHsIX oauHulb CI.

12.TTo3acucTeMHI OUHUIII, K1 TOMYCKAIOTHCS 10 3aCTOCYBaHHS HapiBHi 3 oguHUIIMHA Cl.
13.OauHuIIl IO THMYACOBO JTOMYCKAIOTHCS 10 BUKOPHUCTAHHS.
14. JlecsaTKOBI KpaTHI Ta YaCTKOBI OJAMHMIII, PAaBHJIA iX 3aCTOCYBaHHS Ta HAMMCAHHS.

15.0punumi cucremu CI'C, mo MarwTh BiIacHEe HalMEHYBaHHsI, Ta 1HIN OJWHUIL, SIKI
BUKOPUCTOBYIOTHCA Y (D13UIII.

16.1IpaBuia HanvcaHHs HAWMEHYBaHb OJWHULIb.

17.HopmaTuBu 1 mpaBuIIa HaIMMCAHHS Ta 3aCTOCYBAHHS MIO3HAYCHD OJNHUILD.

18.[1lam‘sATKa BUYUTENIO JJI MPABHJIBHOTO BUKOPHCTAHHS HAa3B, MO3HAYECHb 1 O3HAYCHD
(b13UYHUX BETUYMH Ta 1X OJIUHUIIb.

19.VHiBepcanpHi (i3udHI cTall, iX O3HAUYCHHS, (PI3UYHUN 3MICT, YUCIIOBE 3HAUCHHSI.
20.MeTtoau BU3HAYCHHS yHIBEpCATbHUX (PI3UUHUX CTAIIUX.

21.TlonsatTa nmpo BumMiproBaHHs (izuuHOi BenuduuHU. [Ipsmi Ta mocepenHi BUMIpIOBaHHS,
1X IPUKIAIH.

22.JlabopaTopHI Ta TEXHIYHI BUMIPIOBAHHS, X TPUKJIIAIH.

23.Metoau BUMIPIOBaHb (P13MUHUX BEJIUYHH.



24 .BumMiproBaJIbHI IPUITAIN.

25.11puHIun  aii  eeKTPOBUMIPIOBAIBLHUX TMPWIAAIB PI3HUX CHCTEM Ta iX OCHOBHI
XapaKTePUCTUKH.

26.Tlonsatts mpo mnoxubOku BUMIprOBaHb. Kitacudikailis MOXHOOK BHUMIPIOBaHHS B
3aJIe)KHOCTI BiJ] MPUYHH iX BUHUKHEHHS.

27 .IToxnubKu mpsIMHUX BUMIPIOBaHb.

28.1Toxnbku 3ac001B BUMIPIOBAHHS.

29.1Toxubku mocepeaHix (HEMPSIMHX ) BUMIPIOBAHb.

30.I'padiune 300paskeHHs Pe3yIbTaTiB €KCIIEPUMEHTY.

31.Metoaun HaAOTMKEHUX OOYHCIICHb.

32. IlpaBuna MaTeMaTUYHUX Jii 3 HAOTM>KEHUMHU 3HAYEHHSIMH YHCEIL.



