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IHEPE/IMOBA

INpononoBanmii yBa3i unTaya MiAPYIHHUK (Pi3UKH aApeCcyeThCs BIEPIIY YEpry CTyJEeHTaM 0iono-
TYHHX CIIELiaJIbHOCTEN BUINKX HAaBYAILHHUX 3aKiamiB. CbOrofHl € 4iMMaio HaBYAJIbHUX ITOCIOHMKIB 3
(i3uKH, SKI BAKOPHCTOBYIOTECS CTYICHTaMH BKa3aHHX CIIELIaJIbHOCTEH, OJIHAK, TepeBaKHA OIbIIICTh
13 HUX HamucaHi Ha He JIep>kaBHii MOBi Ta 0e3 Oy/b-5IKOro 3B 513Ky 3 0i0MIOTI€O.

Mu craBuim co0i 3a METy CTBOPHUTH HIAPYYHHUK 3 (Di3HKH 3 MAKCUMaJIbHAM BpaxXyBaHHSIM CIICIIH-
(kv BKa3aHUX BUIIE clienialbHOCTEl. HacKiTbKH 1Ie HaM BAJIOCS, CYIUTH BaM, JIOPOTi YNTaYi.

B xHM31 y BiIHOBITHOCTI 3 iFOYMMH HABYAIBHUMH MIPOTPAMaMH TS O10JIOTIYHHX CIICIiaATbHOC-
Tell 3 MO3MIH cydacHOi (Pi3MUHOI HAYKM PO3NITHYTO (hi3M4HI OCHOBH MEXaHIKH, OCHOBHI SIBHIIIA MO-
TeKyISIpHOL (DI3WKH 1 TEPMOANHAMIKH, €JIEKTPUKH | MarHETU3MY, XBHJILOBOI Ta KBAHTOBOI ONTHKH, (]i-
3MKH aTOMa Ta aTOMHOTO siapa. LleHTpanbHa yBara Ipy koMY NpHAiieHa (OPMYIIOBAaHHIO OCHOBHHX
(i3VYHMX TTOHATH Ta 3aKOHIB BKAa3aHMX PO3/LTiB (hizuku. [lopsa 3 THM B KHM31 BHCBITIIEHO OYZOBY i
(hi3UUHI TPUHIMITH POOOTH PsARy (QiI3NYHUX MPUIIALIB, SKI YCHIIIHO BUKOPHCTOBYIOTHCS JUISl HAYKOBHX
JociipkeHs B Oiororii. B kam3i HaBeneHi KopoTki Oiorpadiudi JOBIIKM PO TBOPUMHA OUIAX BYCHHX-
(hi3WKIB, SIKi 3UTMIIMIH 110 cO01 0COOIMBO TMOOKHH ¢t y ¢i3muHil Hayni. CriofiBaeMoch, o 11e 0y-
Jie He TUTHKH I1iKaBO, ajie 1 KOpUCHO Ut unTada. KoXkHa iHTeTreHTHA JIFO/IFHA TTOBUHHA 3HATH X04a 0
iMeHa THX BYEHHX, SIKi CBOEIO TUTITHOIO MPAIEO i TOTMMTIIMBIM PO3YMOM ITiIrOTYBaJIA BEJTMYHE Cydac-
He (i3nIHOI HAYKH.

B mippy4nmKky 3pobieHa cripoba rmokasaTu poiib i Micue (i3HIHNX MPUHIMINB Y (YHKIIOHYBaHHI
JKMBHX CHCTEM Ta Micie (i3nIHIX METOMIB MPH AOCITIHKEHH] 010710rYHIX 00’€KTIB. 3 Ii€I0 METOIO B
KHI31 HaBEJICHO YAMAJIO TIPUKIIAIB 3 OI0NOTIYHAM 3MICTOM, SIKi JJO3BOJISATH CTYACHTaM Kparie 3po3y-
MITH poItb (Pi3MYHUX SBHII B O10JOTIYHMX CHCTEMaX, a BEJIMKa KUIBKICTh PO3B’SI3aHMX 3a7a4 Y MiIpyd-
HHKY JIOTIOMOXYTb YHATady Kparie 30arHyTH CyTh (pi3NIHMX SBHIL, HEOOXITHMX JUIs YCTIIITHOTO 3aCBO-
€HHsI ()axOBHX JUCIUILTIH.

Oco0MBICTIO KHUTH € 1 Te, IO I HOSCHEeHHS (i3MYHMX SIBUIL BUKOPUCTAHO, 0€3 MIKOAM JUIS
KHWTH, €IIEeMEHTapHUI MaTEMaTHIHMI anapat, KU [IJIKOM JOCTYITHUH CTYACHTaM BKa3aHMX CIIeIi-
AIBHOCTEN.

Ipn HarmicanHi MiAPYYHUKA OYIIM BUKOPUCTAHI iICHYIOWI MiAPYYHUKH, MOCIOHUKH 1 HAYKOBI MO-
Horpadii 3 ¢izuxu, GioxorivHoi i MeaMUHOI (Pi3UKK Ta JOCBIJ YNTaHHS aBTOPaMH Kypcy (i3UKH CTy-
JICHTaM Pi3HUX CHeIiaTbHOCTSH BUIINX HABYAIBHUX 3aKIIa]IiB.

[Nepme BHaaHHS JaHOTO KypCy OYJI10 3/iHICHSHO HEBEIMKIM THPAXKEM Y BUIIII TPHOX OKPEMHX
HABYAJIBHUX MOCIOHMKIB, pexoMennoBannx MOH VYkpainu mis crynentis BH3 y 2004 — 2006 pp.
(Buz-Bo ,,L'octrHern”’, IBaHo-PpaHKiBCEK). JlaHuii MIpYIHHK € HACTYITHAM JOTIOBHEHHMM 1 BUIIpaBIIe-
HPM BHJIAHHSIM 3 BPaXyBaHHSAM T00aKaHb | KPUTHYHMX 3ayBa)KCHb KOJIET 10 POOOTi, KOPUCTYBAYIB 1
PEIICH3CHTIB.

Xova maHuii miIPYIHUK aAPECOBAHO BICPITY YEPTy CTYICHTaM OiONOTiYHUX CIICIiaTbHOCTEH, BiH
MOXKe OyTH 3 yCTIIXOM BUKOPUCTAHHH 1 CTyJEHTaMH 1HIINX IPUPOAHUYNX creriansHoctelt BH3.

Beaxkaemo mpreMHIM 000B’SI3KOM BHPA3UTH IIUPY BASIHICTD PEIICH3EHTAM: IOKTOPY (Di3HUKO-Ma-
TeMaTHYIHUX HayK, mpodecopy Macnoy B.B., mokropy ¢i3uko-MaTeMaTnaHNX HayK, podecopy
Kmummmmay 1LA. 1 mokropy OiomorivHuxX Hayk, npodecopy Moiiceenko M.I. 3a miHHI TIopamy i
JOOPO3MHIIMBI 3ayBaXKEHHS, sIKi BPaXxOBaHi MPH OCTATOYHOMY PEaryBaHHI KHUTH. MM BISYHI TaKOX
criBpoOiTHIKAaM KadeIpr MaTepialo3HaBCTBA i HOBITHIX TexHONOTi# [IprkapnaTchkoro HarioHab-
Horo yHiBepcuteTy iM. B. Credannka I'mamiit H.B., Kaiikan JI.C., Mopymxko O.B., SI6noss JI.C.,
Spewmiii C.I, SAmypa O.P., sixi npuiimamm y4acts B poOOTi HaJl KHHATOIO.

Binryxu, nponosutii i mobaxaHHs, MO0 MOJIIIIICHHS iIpyYHUKa, aBTOpaMH OyIyTh CIIPHIA-
HATI 1 BpaxoBaHi 3 BASYHICTIO.

ABTOpH



1 BCTYN

“Hi 00un pesynomam 0iono2iuno2o 00c-
JIOJHCEHHs He MOodice OYymuU OOHO3HAYHO
Onucauull Hakuie, HidC HA OCHOBI No-
HAMb pisuxu i ximii”.

Hinsce bop

§ 1.1 MpeameT Ppizuxu

[Io Take GmucKaBKa i YOMy BOHA CYIPOBODKYETHCS I'YPKOTOM rpoMy? YoMy i sIK MU dye-
Mo i OaunMo? YoMy OJHI MeTaid Baxkdi 3a iHIII i YOMY OJHI METaH IiIaloThCSI KOpOo3ii, a
i Hi? YoMy Mu 6aunmo 300pakeHHs Ha Teneekpani? Yomy? Yomy? Homy?...

Ha mi, Ta GaraTo iHMWX 3amUTaHb qa€ BiAMOBiAb Qi3uka. OnHAaK, BOHA HE TUTBKH Ja€ Bij-
TIOBi/Ii Ha Ti UM iHIII 3aIMTaHHs], BOHA JI03BOJISIE TIepeI0avaTH 1 CTBOPIOBATH HOBE, PO3YMITH i
NPOHUKATH y HeBiZjoMe. I3 Toro, mo Mu mi3HaeMo 3a J0NOMOror (Gisuku, GOpMyrOThCS HOBI
VSBJICHHS, BIATBOPIOIOTHCS HOBI sSBUINA. | KoK (i3nKka qae BiAMOBIAL HA Ti UM iHIII 3aTTUTAHHS,
3aBXKIM BUHUKAIOTH HOBI, YaCTO CKJIQJHIIN 32 TMOTIepeIHi, 3anuTaHHs. JlesKi i3 muX 3ammTaHb
Hikolu O He BUHUKIIU, SKOM iX HE OCTaBWiIa caMe (i3uKa.

To, mo x take ¢isuka? Ilepm 3a Bce, pi3uka — 11e HayKa, sIKa € OIHI€IO0 i3 HAWCTapOAaBHi-
mux Hayk. [perpke ciioBo “physis” B mepexiani o3Havyae “npupopa”, TOMy HAYKY PO IPHUPO-
Iy ctanu Ha3uBaTH (izukoro. [TounHaroun 3 XVII cr., BinOyBaeThcs MBUAKNN PO3BUTOK (i3H-
k. I3 Hel 3 yacoM BHIAUISIOTHCS HOBI HayKH TPO MPHUPOAY, HANpHKiIal, XiMis. Bel Haykn, ski
BHBYAIOTH SIBUIIA TPUPOJH, CTAJIN HA3MBATH MPUPOIHUIMMHI HAYKaMHM (XiMist, Oiororis, acTpo-
HOMis1, T€OJIOTisI TOIIIO).

TakuMm 4rHOM, TIPUPOJIA € TIPSIMETOM BUBUCHHS 0araThoX HAYK, OMHI€IO 13 KX € (pi3uKa.
CydacHa (hi3uKa BHBYa€ MaKpOTiJIa, MOJIEKYIIH, aTOMH, aTOMHI sifipa, eIIeMEHTapHI YaCTHHKH,
rpaBiTalliifHe, eIeKTPOMArHITHE 1 SAEPHE MO Ta X B3a€EMO3B 30K 1 B3a€MOIEPETBOPEHHS. €
YUMaJI0 BU3HAYCHb (I3UKM SK HAYKH, SKi B Tii 4M iHIIH Mipi BinOuBaroTs ii 3micT. Ha mHam
TIOTJISI] HAWO1TBII TOBHUM BU3HAYCHHIM (Di3UKH SK HAYKH € Take: “@Di3mKa € 4aCTHHOI0 MPH-
PO/I03HABCTBA, KA eKCIEPHUMEHTAILHUMH METOIaMH, TeOPEeTHYHNMM y3arajibHeHHSIMH i
nepeadaveHHSIMH BHBYA€ MPOCTi, ajle HAl3araJbpHilI BJIACTHBOCTI i 00’€KTUBHI MPOCTO-
POBO-4acOBi 3aKOHU PyXy MaTepii, KLTbKicHi i fikicHi i 3MiHu, moB’A3aHi 3 0y10BOI0, B3ae-
Moji€ro i mepeTBOpeHHsIM Yycix ii BuaiB i ctaniB”. Take Bu3HaueHHs (i3WKH BiAmoBimae ii
Cy4acHOMY CTaHy, BKa3ye Ha 1 MexXi Ta 3B’S30K 3 iHIINMU HAyKaMHU.

di3uka — HayKa JOCIiIHa, eKcriepuMenTanbha. OqHak, GisnaHnM 1ocminoM (eKcriepuMeH-
TOM) € He KOXKHE BUMIiPIOBaHHS, & TiJIbKA T€, B IKOMY BCi BIUIMBH Ha IOCTIUKYBAHY CHCTEMY
i AIAI0ThCS BPaXyBaHHIO, 3[cOLTBIIOr0 BUMipIOBAHHIO.

BaxmiBoro BIacTUBICTIO (hi3HIHOTO EKCIICPUMEHTY € HOTO MOBTOPIOBaHICTh. [I0BTOpeHHS
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8 1.2. @izuyni genuuunu ma 0OUHUYI iX SUMIPIOGAHHS

(i3UYHOTO eKCIIepUMEHTY B iHIIIH Tabopartopii 3 BUMIpIOBaIBHUMH ITPWIIAZaMHU 1HIINX KOHCT-
PYKLiH MOBUHHO JaTH Ti ) PE3yJIbTaTH, IO 1 B MEPIIOMY JOCIii.

Unmano (i3WyHUX SBUII MOXKHA BiITBOPUTH B Ta0OpaTOPHUX YMOBAaX, OJHAK, HE Bci. Ha-
NIPUKJIaJ, B 1abopaTopii He MOXKHA BIATBOPUTH YMOBH, B SIKMX 3HAXOAUTHCS pedoBrnHa Ha CoH-
Ili, He BJAETHCS OTPUMATH IITYYHY KYJIbOBY ONHCKaBKY. J{7Is1 BUBYCHHS IUX 1 MOMIOHUX SIBUII
KOPHUCTYIOTHCS IPUPOJHUMHE CIIOCTEPEKECHHIMHU.

BaxxnuBoro wacTuHOO (hi3MKH CHOTO/HI € TOYHI BuMiptoBaHHsA. He quBisunch Ha Te, M0
(i3uKy 4acTo Ha3HMBAIOTh TOYHOIO HAYKOO, Hi OJHE BUMIpPIOBaHHS HE € aOCONIOTHO TOYHHM,
TOOTO 3 KO)KHUM BHMIPIOBaHHSIM HEOAMIHHO 3B’S13aHa JIesika IMTOXHOKa. ToMy, Ipe/ICTaBIsIOuH
BUMIpIOBaHHS, HEOOXIJHO BKa3yBaTH 1 TOUHICTh I[bOTO BUMIpPIOBaHHS, TOOTO OIIHKY MOXHOKH
a60 a6cosroTHOI moxuOKu. Hamprkinas, BUMipsiHy Hanpyry B HOOYTOBIH eIEKTPUYHIN MepexKi
ciig 3ammcar tak: U = 220 = 1 B, ne +1 B € abconroTHa moxuOKka BUMipioBaHHS. TOYHICTH
BUMIpIOBaHHS YacTO XapaKTEPU3yIOTh BEIWYMHOIO BiJIHOCHOI IMOXMOKH, SIKa JOPIBHIOE BiIJHO-
IIIEHHIO a0CONIOTHOI TIOXHUOKH 710 BUMipsiHOTro 3HaueHHs (i moMHokenoro Ha 100, ko e Bij-
HOIIIEHHSI TOTPiOHO BUPA3UTH Y BiICOTKAX). B HaBeqeHOMY BHIIlE MPHUKIA Il BiIHOCHA TIOXUOKA
piBHa

1
——100 =05%.
220

Pi3Hi BenWYMHM TOCTYIHI BUMIPIOBAHHIO 3 Pi3HOIO TOYHICTIO. [1iIBUIICHHS TOYHOCTI BU-
MIpPIOBaHb PO3LIMPIOE MOXIIMBOCTI Mi3HAHHS OTOYYIOYOro CBITY 1 TOMY € BaXKJIMBOIO HAYKOBOIO
1 TEXHITHOIO TTPOOIEMOIO.

Ha ocHoOBI pe3ynbratiB ()i3WYHUX €KCHEPUMEHTIB (OPMYIIOIOTECS (Hi3WYHI 3aKOHH, KOXK-
HUH 13 SKUX B KIHLIEBOMY PaxyHKY € y3araJlbHEHHSAM JIESIKOi CYKYITHOCTI JOCHiHUX (akTiB. 3a-
KOHOM, SIK IIPAaBWJIO, HA3UBAIOTH AesiKi KOPOTKi, ajle JOCTATHBLO 3arajibHi TBepIKeHHs Bil-
HOCHO XapaKTepy SIBHII NPUPOIu (HATIPUKIA, 3aKOHH 30epeKeHHsT eHeprii abo IMITyIbCy,
3aKOHM TepMOJUHAMIKU TomIo). [HOMI moiOHe TBep/LKeHHs HabyBae (pOPMHU MMEBHOTO MaTeMa-
THYHOTO CITiIBBiJHOIICHHS MK BETMIUHAMH, SIKi OMUCYIOTH SIBUILE (HATIPUKIIAT, 3aKOH BCECBIT-

. . mm
HbOro TsoKiHHA HproroHa, 3rigHo sskoro F= G ;—22 ).

JLuist ToTO, 11100 MaTH NPaBO HA3WBATHCS 3aKOHOM, TBEPIDKEHHSI TOBUHHO BUTPUMATH €KCIICPH-
MEHTAJIBHY MIEPEBIPKY B MPOKOMY KJIaci CIOCTEPEKYBAHHX SIBUILI,

Jocuinni daxry, BUKOpUCTaHi U1 (hOpMYITIOBaHHS JTaHOTO (Di3MYIHOTO 3aKOHY, 3aBXIU 0OMe-
KEHi SIK 32 TOYHICTIO NIPOBEJICHNX BUMIpIOBaHb, TaK 1 32 00IacTIO BUMipIOBaHHA (Pi3MYHMX Be-
nmuuH (0OMEXeHi iHTepBaIi TeMITeparyp, THCKIB, pO3MipiB Tomo). ToMy KOXHUI (i3UdHMI 3aKOH
Mae IeBHy 00J1acTh 3actocyBaHHs. Pi3WdHI 3aKOHH, SIKI MAIOTh HaHOLIbII OOMMpHI obnmacTi 3ac-
TOCYBaHHS, Ha3UBalOTh (yHAaMeHTaJIbHMMH. Hanpukian, ¢gyHaaMeHTaIbHUMH 3aKOHAMM
€ 3aKOH 30epekeHHs eHeprii, 3akoHn HeioToHa, 3akoH Kymnona Tomroe. 3akon Oma abo 3a-
KOH AMIiepa, HalpHKIaa, He € QyHIaMEeHTaTbHIMHA 3aKOHAMH.

Hacamkinens 3ayBaknumo, IO AOCTIAN MOXYTh IPU3BECTH A0 3MIHM MEX 3aCTOCYBAaHHS
Oynb-IKOT0 3aKOHY 1 OyIb-KOI Teopii.

§ 1.2. ®i3u4Hi BeIMYMHH T OXMHHI IX BUMiPIOBAHHS

Binpmricte Gi3MYHNX 3aKOHIB BUPA)KAIOTHCS Y BUTIISIII MaTeMAaTHYHHX CIIBBITHOIICHD MiX
¢iznuHIMHy BemmuuHAMHE. 11i/1 OcTaHHIME PO3yMIIOTh BUMIPIOBaHI XapaKTEPUCTUKU (i3UIHUX
00’exTiB (mpeameTiB, craHiB, mporecis). Ciij mam’siTaTi, Mo caMe MOHATTS (i3UYHOI BeTUIH-
HH, SIK TIPaBHJIO, Ma€ 0OMEXEeHY 001acTh 3aCTOCYBaHHS.

BumiproBanas Oyap-s1k0i (hi3MIHOI BETMYMHN MPOBOAMTHCS 1O BiHOLIEHHIO IO IIEBHOTO
CTaHIApTy a00 OMUHUIN i€l BENMYUHHY, 1 [i BETUYUHN 00O0B’SI3KOBO TTOBHHHI HABOIUTHCS pa-
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1. Bemyn

30M 3 YHCIIOBUM 3HAYEHHSM pe3ynbraTy. Hanpukian, yac = 5 cexynp (t =5 C) o3Hauae, 110 Bu-
MIpsIHAH Yac CKIIafa€e I’ ATUKPATHE IOBTOPCHHS CEKYHITH.

Bci ¢i3uunHi BenmYrHM MOXKHA PO3IUIMTH Ha TBA KIACH: OCHOBHI i MOXiIHi BeJIHYHHH.
OnuHUI BUMIPIOBaHHS, SIKi BiJIOBIJAOTh MM BEIMYHUHAM, TAKOXK HA3MBAIOTHCS OCHOBHHMH

. . . . . 5
i moximHUMY oAMHHIAMH. B (i3uIli cChOromHi 3aCTOCOBYIOTHCS 7 OCHOBHUX BenmuuuH; st Cl
BOHH HaBezeHl B Ta0mumi 1.1.

Tabmmms 1.1
Ocnogni Bennuuan Cl 1 oguHMI X BUMIpIOBaHHA
Benmnunna [O)ivziziinitt CKkopoueHe 1Mo3HaYeHHS
Jopxkuna METp M
Yac CEeKYyHJ1a c
Maca KiJIorpam KT
Cuna ctpymy aMIiep A
Temneparypa KEJbBiH K
KinbxicTs peyoBuHN MOJIb MOJIb
Cnia cBiTia KaHjena K]

Bci iHIi BenMUMHM MOYKHA OTPUMATH, BUKOPHCTOBYIOUH BHPa3u (Di3MYHUX 3aKOHIB, 00 M-
XOM JIOLIJILHOTO BU3HAYCHHSI Yepe3 MHOKEHHS a00 AiJIeHHs] OCHOBHUX BeNM4MH. Hanpukian:

1
Hlsuoxicme = mx;
Yac
Poboma = Cuna - [lnsax;
M
Tycmuna = ﬂ;
06'em

3apsao = Cuna cmpymy -Yac .

OCHOBHI BEJIMYMHU 32 BU3HAYEHHAM HE MOXKYTh OyTH BHpa)XeHi uepe3 iHII BEJINYHHH, ca-
M€ TOMY BOHHM 1 Ha3MBaIOTHCSI OCHOBHUMH.

Benmke 3naueHns B (3wl BixirparoTh (i3WdHI BETMUMHM, SKI HA3HBAIOTh (Di3MUHUMH KOH-
cTaHTaMM. 1X, MOi6HO 10 Gi3MUHMX 3aKOHIB, PO3PI3HAIOTH 3a CTyNeHeM (YHIAMEHTAIbHOCT,
TOOTO 32 0OMacTio 3acTocyBaHHs. HailOinbin BaxiiBi (i3MUHI KOHCTAaHTH HAa3MBAIOTH yHiBEp-
CAIEHUMHU — II¢ BEJIMYHMHY, SKi BXOAATH B SKOCTI KUTbKICHHX KOE(iIli€HTIB B MaTeMaTH4HI BU-
pa3u QyHIaMeHTanbHMX (Pi3MYHMX 3aKOHIB a00 € XapaKTepUCTUKaMH MiKpooO’ €KTiB. Takmx
KOHCTAaHT € BiCiM: IIBHAKICTH CBiT/Ia y Bakyywmi; cTana IlmaHka; 3apsia e1eKTpoHA; MacH
€JIeKTPOHA, MPOTOHA, HeHTPOHA; rpaBiTaniiiHa cTana i ctana caadkoi B3aemonii. Yepes mi
KOHCTaHTH MOKHA OTPHMATH IIUTHHA PsiIl IHIINX KOHCTAHT, SIKI MaroTh BY)K4y 00JIaCTh 3aCTOCY-
BaHHS. BayxJIMBO miKpecuTH, 1m0 BCi (Gi3u4Hi cTaii € 00’€KTUBHUMH XapaKTEPUCTUKaMH OTO-
YyI04Oro HacC CBITY.

®Di3uYHI BENWYNHY MOJUIIOT HA CKAJISAPHI 1 BeKTOpHi. CKaJISIpHi BeJIMYMHHU TTOBHICTIO
XapaKTePHU3yIOTHCSl YHUCIOBUM 3HAYCHHAM 1 OMMHUIICIO BUMIPIOBaHHs (HAampuKiaj, dac t, Tem-
nepatypa T, enektpuanuii 3apsn Q, Maca M tomo). CKaysIpHi BETHYMHA MOKYTh MATH SIK JI0-
JIaTHi, TaK i Bix eMHi 3HaYeHHs (BUKITIOYEHHS CKIIaJIa€ TiTHKM TeMIlepaTypa 3a ImKanow Kes-
BiHa, SIKa MA€ TiJIBKK JIOJATHI 3HAUCHHS).

BekTopHa BeJIMUMHA XapaKTePH3yETHCS YMCIOBIM 3HAUEHHAM, OJWHHIICIO BUMipIOBAaHHS
1 HAIPsIMKOM (HATIPUKIIAL, IIBHAKICTH, CHJIa, IPHCKOPEHHS TOwIO). Jist Toro, mob migkpeciu-

*CIl- MixHapoaHa CHCTEMa OJTUHHUITH



8 1.3. Dizuka i 6ionozia

TH BEKTOPHHMH XapakTep BEJMYWHM, HaJA ii 3BHMYafHMM MO3HAYCHHSM CTaBUTHCS CTpIJIKa:

V, F, @, a6o BUOiIACTECS JKUPHUM MO3HAYCHHAM B TEKCTI. SIKIIO HAIPSAMOK BEKTOPHOI BEJIIIHI
HE iCTOTHHH, a BXIIUBE JIMIIIC YKCIIOBE 3HAYCHHS 1 OJWHUII BUMIPIOBAHHS, SIKC HA3UBAIOTH BE-

JINYMHOK BeKTopa A, TO 3aIMCyIOTh ‘ A‘ abo mpocTo A.

8§ 1.3. di3uka i Giosorist

Sk yxe BiIMIYaoch BHINE, HayKa JPEBHIX Oylla €MHOI0, i MOHATTAM “¢i3uka” mo3Hava-
Jlach BCSl CYKYITHICTh BiZIOMOCTEH MPO HEXMBY 1 KHUBY IpUpoAy. B 1ii exHOCTI ogHOYAacHO Oy-
na i cuia, 1 cnalkicTb. 3rogoM BigOysocs po3/isieHHs (i3UKH Ha ABI raiy3i 3HaHb. IIPO JKUBE 1
HexxuBe. Briepiie Tepmin “Oionoris” 3ycTpidaeThes B Mparpix (GpaHIly3bKoro MpHpoa0a0Ci-
uuka K. b. Jlemapxka (1744 — 1829), nonepenuuka Y. Napsina (1809 — 1882). Onnak, o6 ca-
MOCTIHHO icHyBaTH, Gi0JOTis TOBMHHA Oyna BU3HAYUTH CBIM MPEIMET JAOCIIHKEHHS, IPOBECTH
MEXy MK JKMBHM 1 HeXKHBHM. Ha nmeBHOMY eTarti po3BUTKY OynH 3po0JieHI BUCHOBKH, IO JKH-
BE Ma€ CBOi OCOOJMBI 3aKOHH, sIKi IO HEKHMBOI MPUPOM HISIKOTO BiHOMICHHS HE MaioTh. OMHAK,
ITiT THCKOM OKpeMuX (hakTiB Yac BiJ 4acy BHHUKAJIM CyMHIBH: HEB)KE 3aKOHH JKUBOTO 1 HEXXH-
BOTO Pi3Hi?

Tak, y 1628 p. Ha OCHOBI KiIbKICHAX BHMIPIOBaHb 1 3aCTOCYBaHHS 3aKOHIB TiJIPaBIiKH aHIIii-
cekuii mikap B. Tapseit (1578 — 1657) mosicauB Mexawism kpoBooGiry. P. exapr (1596 — 1650) i
I. Jleii6win (1646 — 1716) BuCIOBIIM €0, 110 MEXaHIYHI 3aKOHH TSI HE)KHBOI 1 KHBOI CHCTEM
imentnuni. Opaniy3pki BueHi A. JlaByasne (1743 — 1794) i I1. Jlarwmac (1749 — 1827) na mocmimi
MOKa3aJd, 0 B OCHOBI JWXaHHS 1 BUIUICHHI TeTUIa B TiJi JIFOJMHM 1 TBAPHH JISXKATh Ti XK TPO-
LIECH OKHCJIEHHS, sSIKi BiZOYBAIOTHCS 1 1M03a HUMU. “B MarepiaidbHUX 4acTHHKaX OpraHi3MiB He
BUSIBIIIETHCS HISIKIX HOBUX CHII, SIKi HE MOITIH O HisITH 1032 HUMH® — mmcaB B ceperuHi XIX cr. Hi-
Merbkuii ik Tro0ya-Peiivon (1818 — 1896) B krisi mpo TBapuHHY eekTpuky. B 1892 p. anrmiii-
cokuid Matematrk K. Ilipcon B “I'pamarumi Haykw” BigMiuaB: “VYike 3apa3 ySBISIETbCS Maibke
0e3cyMHIBHO, IO €Ki y3arajgbHEHHS (i3UKH — OCOOJMBO BEMKHH MPUHIUM 30epeKeHHS
eHeprii — omnmucye, 1Mo KpaiHii Mipi, YaCTHHY HAIIOTO YyTTEBOTO JIOCBIY BiTHOCHO >KUTTEBUX
¢opm. [oTpibHa, 3HAUNTH, TaTy3b HAyKH, sIKa O Majla CBOIM 3aBJIaHHSIM 3aCTOCYBAHHS 3aKOHIB
HEeOpraHiYHUX SBHIL, 200 (i3UKK 10 PO3BUTKY opraHidyHnx (opm. Taka Hayka, sika mpoOye 1mo-
Kazat, mo Qakru Giomorii: — mopdonorii, emOpiosnorii i ¢izionorii — yrBOpIOIOTh YaCTKOBI BH-
MAJKN 3aCTOCYBaHHA 3arajbHUX (DI3MYHHMX 3aKOHIB, OTpHMana Ha3By eTioJiorii. MalOyTs, kparie
Oyno 6 1i Ha3Batu Giogizukoro. biodisuka Ha croroaHi me He 3poOHIa OCOOIMBUX YCIIIXIB,
ajie HeMa€ HiY0ro HeWMOBIPHOTO B TOMY, IO il HAIGKUTH BENHUKE MaOyTHE”.

Takum urHOM, MeTOAU (i3HKH, XiMil, MATEMAaTHKH, X0U 1 3 TPYIOM, BCe MIMPIIE MPOHUKA-
71 B 0051acTh 610710Tii.

B cepemmni XX crt. natcekuii ¢isuk H. bop (1885 — 1962), oauH i3 TBOpIIiB KBAaHTOBOI (i-
3ukd, naypeat HoOemiBcpkoi mpemii mucas: “Hi oquH pe3ynbTaT Gi0d0TiYHOTO JOCIIIHKEHHS
HE MOXe OyTH ONHO3HAYHO ONHCAHWH iHAKIIE, HiXK HAa OCHOBI MOHATH (i3ukw 1 Ximii”. [ami
Bop BKazye, 110 BiIKPHUTTA CTPYKTYp CIEIiaIbHOr0 MPU3HAYCHHS, SKi HECYTh TeHeTHIHY iH(popMa-
Iif0, BiAOYIIOCS Ha OCHOBI JOOpE BCTAHOBICHUX MPHUHIUIMIB aTOMHOI (izuku. H. bop, mpomos-
JKYFOUHU CBOi PO3AYMH TIPO 3B 530K (Di3WKH 1 Oionorii, roBOpUTH, IO “... y HAC HEMa€ MPUINHA
OYIKYBaTH SKOTOCh BHYTPIITHBOTO OOMEXKCHHS UIS 3aCTOCYBaHHS €JIeMEHTApHHUX (i3WUYHMX 1
XIMIYHUX TIOHATH JI0 aHAJ3y OiONOTIYHUX SBUII .

OcranHi aecAaTHpivYs MOBHICTIO HiATBepaian nependadeHast H. bopa — Benukoro ¢iznka
XX-oro cropiuus. [Ipupona emuna, a oA Ha Haykd yMoBHUH. [Ipo TicHWMIT 3B 130K (Di3uKH i
OioJorii cBiMUUTH BITHOCHO MOJOAa Hayka — Oio(i3mKka, sKiif ChOTOIHI BiIBOIITH OCOOIHBY
OB TIpH PO3B’SI3KY MPOOIEMH BIUIMBY Ha OTOUYIOUE CEPEAOBHUINE 1 3I0POB’S FOAWHH, TIPAK-
THUYHOI JisUIFHOCTI MEIIKAHIIB IUIAHETH 3€MIIA.
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