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ABTOp B.IlocMmiTiOX

BJIACTHBOCTI HYJIA I OJHHUL]T
PROPERTIES OF ZERO AND UNIT

Beryn. /laHa cTaTTsl MOKJIMKAHA BiIKPUTH J0Ci HEBIAOMi BJIACTHUBOCTI
HYJISI Ta OAMHHI, 0 JACTh BIANOBiAi HA BAa¥JIMBI 3aNMTAHHA Y rajysi

MaTEeMaTHKU.

BaxxnuBa icTHHA Ky BAAIOCS OCSATHYTH Y TIPOLECI HAYKOBOTO JOCIIIKEHHS :
HYJb — 116 a0CTpaKTHA HEIOCSIKHA BEJIMYMHA, 110 XapaKTepHu3ye 1AealbHUI CcTaH
CUCTEMH, SIKOTO Ha JJAHOMY €Talll HayKOBOT'O 1 TEXHIYHOT'O PO3BUTKY HE MOXKIMBO
JOCSITHYTH. Buxonsuu 3 BHILE cKa3aHOro OyAeMO Ha3UBaTU HYJb aOCOIOMHUM

HYJIeM.

HOIIaMO IICKiJIBKa AQHAJOTIM BEJIWYMH 31 CXOXXHMH BJIACTUBOCTSIMHM:

abCcontomHo YopHe mino, i0eanbHull 2as. ..

Ha ocHOBI BHIIle CKa3aHOTO MOYKHA ONTHUMI3YBaTH OyJb-IKy MaTeMaTHUYHY
cuctemy. OCKUIbKU abcontomuuil Hylb € HEAOCSHKHUM, TO JUJISl KOKHOI CHCTEMHU
HEO0OX1THO BBECTHU CBii HYJIb. 3p0OMMO 1€ TaK: BI3bMEMO MaKCUMaJbHE 3HAYCHHS
(As), sIKOTO MOXKEe HAaOyTH CHCTeMa 1 TOJlI Ha3BeMO HyjeM JaHoi cucteMu (0,4)
3Ha4YeHHS, OOCpHEHE /10 MakcuManabHOro. BBeaemo ¢yHKIio (pos, ()), axa Oyne

BU3HAYATHU HYJIb JaHOT CUCTEMHU 1 O0EpHEHY HOMY BETUYHMHY SIK:
poss(0)=1/A,;
posq(x)=1/04;

3 1ILOT'0 BHUILJIUBAE.

P0S4 () = Ay ; pos4 (0) = 04



Hamnpuknan, B nporpamyBanHi: (Integer, Real, Double) tunu uucen nexatb
y MEBHOMY BH3HAUYC€HOMY Jiama3oHi. BiAmoBigHO MaKCHMalibHE 3HAYEHHS I[bOTO

Jiana3oHy MoXe OyTH BUKOpUCTaHE 5K (A.).

Posrnsinemo xoHkpeTHu# Bumanok. Hexail y Hac € cucrema (A), eleMEHTH

K0T MOKYTh HaOyBaTH 3HaueHsb Bif 0 go 1000, 3Haiinemo 3HaueHHs (A, 04 ) :
A=1000; 0,=1/1000=0.001;

To6To 04 — 3HaUYEHHS CUCTEMHU, 1110 MIHIMI3Yy€e OyIb-sKe YUCIIO cucTeMu (A)
Bpasi omepailii MHOKeHHS Ha cebe (0,), TakoXXK BUKIMKAE HE3HAYH1 3MIHU OY]ib-
SKOTO YHCJIa CHUCTeMH, Bim sikoro M BigHiMemo 04. OTxe 04 Bimirpae poJib
aKTyaJbHOTO HYJIsSI cUCTeMH. JIJisi MeBHOT KOHKPETHOI CHUCTEMH KOXXEH MOXKeE
oOpartu notpioHe 3HaueHHs 04 Tak, 00 CIpaBIKyBaI0Cs BUILlEe ckazaHe ( SKIIO
04 = 0.001 nenoctaTHLO Majyie (BEJHMKE), TO MOXKHA BBECTH SIKUUCH KOEQIIIIEHT,

1100 3MEHIIUTU(30UTBIIMTH ) HOTO IO MOTPIOHOrO 3HAUECHHS ).

Ha ocHoBi miei iHdopmalii MOXEeMO BBECTH OIEpallilo JAUICHHS Ha
aKTyaJbHUM HYJIb CUCTEMHU 1 3HAWTH HOB1 BJIACTHUBOCTI Ta 3aKOHOMIPHOCTI JaHOi

oreparii:
Pos4 (0) X pos, () =1;
Pos () =1+ pos (0);

OTxe BHHHKAE MOXJIMBICTh IUIMTH HAa aKTyaJbHUH HYIb 1 OTpUMATH
KOHKpeTHe 3HadeHHsA. OCKUIbKU axmyaibHuil HY1b Ma€ OCHOBHI BIJIACTHBOCTI
iIeaTbHOTO HYJIS, TO MOKHA TOSICHUTH Pe3yJbTaT omepallii JUIeHHS Ha i1eanbHuil
HYJb. 3r0JIOM, Y L1 CTaTTi, MU JOBEAEMO, 1110 ONepallis IUICHHS Ha aOCOoIOmHUL

HYJIb MOKJIMBA 1 PO3KPUEMO JTOCI HEB1JIOM1 aCIeKTH J1aHO1 orepariii.

3 PO3BHUTKOM HaYKOBO-TeXHiLIHOI‘O IIporpecy 6YI[C 3MOI'a BH3HA4YUTH

aKmyanvHi Hyai CUCTEM 3 OUTBIIIO0 TOYHICTIO.



SAxmo pos,(0) =1/A,, aposy(x)=1/04, To cuctemMa A 6yne obeprero
CUMEMPUYHOIO BIOHOCHO 0OuHuyi. Po3riistHEMO Taki cucTeMH (cumempuyHi

BIOHOCHO 0OUHUYI).

Tenep MMOJACHUMO, W0 MOKEMO OTpUMATHU IIPpH onepauiﬂx I[iJ'IeHHSI Ta

MHOKEHHSI aKTyaJIbHUX HYJIB pi3HUX cucteM (B, C) Ta 06epHEeHHX 1M BEIUYUH:

posg(0) posc(x)
posc(0)  posg(x)’

SIxmo 0g > 0c, TO:

Op

= a,
Oc

Jie a JiiCHEe YUCII0, sIKe MOXKe Ha0yBaTu OyAb-sSKOT0 3HAYEHHs B Jiana3oHi

B1Jl OMHUIIL 10 6e3mexxHocTi (a € (1; £ ) ).
SIxmo 0 < 0c, TO:

Op

—d,
Oc

ne d pificHe 4ucio, sike MO)ke HaOyBaTH OyJIb-IKOTO 3HAYEHHsI B Jiara3oH1

BiJl oguHUI 10 abcoatomuozo wyasa (d € (0;1) ).
3BEpHITH yBary Ha IiKaBUi (PaxT:
aeE(1l;,+x),de(0;1)

Hacamniepen mnoscuio domy “+ o”. Konu 3Haku HymiB cucteM B 1 C

¢ 9

CITIBIIAJIAI0Th, TO MAaEMO ““+” SKIIO K Hi, TO , IO € €JIEMEHTAPHUMHU OCHOBAMU

MaTteMaTuku. CIrHEMO TIHOIIIE a31B MAaTEMAaTHKH
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PucyHok 1.

Tenep mnoscHumo omnepalito AUIeHHS Ha Hylnb. Hexaih A, 1€ meBHe

HEJIOCSDKHE 3HAUEHHSI 00EPHEHO MPOTUIICKHE 10 abcoatomuozo Hyas. Toui:
k
k+(—AOO)=—Aoo+k’f=’a—00;kX0=A—’f=50;
o0

kK 1
k—(-A) = A, +k~ k0= C=ck=4,xk=~x;

3 BuIle BKazaHuUX (OpMyJ poOMMO BHUCHOBOK, IO Ofepallis IUICHHS Ha
“abCoMIOTHUN HYNB” aHaJOrIYHa /10 orepalii BiJHIMAaHHA “MIHYyC O€3KIHEUHOCTI .
ToOTO HyJb BOJIOJIE€ TAKUMH K BIACTUBOCTAMHU, 10 1 O€3KIHEYHICTH (1 HIXTO X HE

13

3amuTye, Mo Oyae AKIo BITHATH  MIHyC Oe3KiHeuHICTh ~ ). OCKUIBKH HYJb
BUTJISAIA€ €KBIBAJICHTHUM OJWHMIIL, TO OJUHUIIS T€K MA€ BOJOMITH BIACTHBOCTSIMU
0e3kiHeyHOCTl (3 pucynxy I BUIHO, IO 1 HYJb, 1 OJUHULS € LEHTPAIbHUMU
TOYKaMU OOEpPHEHOI CUMETPIi JUIsl ABOX 3aJIEKHUX MK co00r0 cucTteM (orepaiii

J0/1aBaHHS Ta MHOXKEHHS)). Hynb exgisanenmuuii oounuyi 0~1.

3anpononosana memoouka Hyas 0aHoi cucmemu i 06epHeHOol oMY eTUUUHU
0i€ 00 M020 MOMEHM) KOJIU MAKCUMYM CUCmeMU He € pieHuM 00unuyi (A-#1). B

yvomy eunaoxy, koau A, =1:
pos s (0)=1/A,=1/1=I;
moomo:

pos4(0) =0,=A.=1;



Ocp yoMy AUIEHHS Ha HYJIb BUKJIMKAIO CTUIBKM HEOJAHO3HAYHMX 3aMUTaHb
YIOPOJOBXK YCi€l icTOpii MaremMaTUKH. Tomy, IO omeparlisi MHOXEHHS XO0Y 1
MOXOAMUTH Bl Omepallii JoJaBaHHS MPOTE Mae psij CBOiX BiacTUBOcTel. Takox
MO>KHA JIaTH BIJMOBIJIb YOMY HE JOIUIBLHO OOYUCTIOBATH (paKTOpias HYJS 1 4OMY
Oynu mpunymeHHs, mo 0! = 1. dakropian OOUYHUCITIOETHCSA JHIINE IS IUIAX
HEBII’EMHUX 4YHCEN, a HYyJb HE € I[UIUM YHCJIOM, TOMY, IO BIJJIIK IUIAX
HEBII’EMHUX 4YHCENl JOIUIbHO TOYMHATH 3 OJWHHUIN (AMB. puUCYHOK 1), a
npunyueHHs (0! = 1) BUHUKIIO TOMY, 1110 HyJIb €KBIBAJICHTHUN OJMHUIIL 1 BOJIO/JIIE

CXOXHMMHU BJIaCTHUBOCTIMMU.

30yayemMo HOBY IIKaJTy Ha OCHOBI J1aHO1 iH(opMalii (IuB. pucyrox 1):

PucyHok 2.

OdyeBUAHUM CTaB 1€ OAWH MLIKaBUW (AKT: Ha MPOMIKKY BiA HYJIS A0
OJIMHMIII ICHYE BIATOBITHE OOCPHEHE YMCJIO JO KOXKHOTO YHUCJa 3 MPOMDKKY BIJ

OJMHMUII 70 0€3MEKHOCTI (pucyHok 3):

PucyHok 3.
To6To:
M =N,

ne M — 11e KUIbKICTh yCiX 3HaU€Hb, IO JISKATh MK HYJIEM 1 OIUHUIICI0, a N — 11e

KUIBKICTh YCiX 3HAaY€Hb BiJl OJMHUII 10 6€3MeKHOCTI. TOOTO B IKOMOTa MEHIIIOMY



00’€KTI MOE€ MICTUTUCSA Ta K caMa KUIbKICTh 1Hopmallii, 1o i B sKOMOra

OUTBIIIOMY.

VY Hachmigok TMOAIOHOCTI BIACTMBOCTEH HYJs 1 OE3KIHEYHOCTI MOXKHA
MPUIYCTUTH, IO OJAMHMIIS BOJIOAIE BIACTUBOCTAMH OE€3KIHEUHOCTI TaKOX. A 3apas,
MOSICHUBIIM ~ (PI3UYHY NPUPOAY OAMHUI, JIOBEAEMO ICTHMHHICTh JAHOTO

MIPUITYIIECHHS.

[lounemo 3 KOHIIEeMIIii, 3aBSKH SIKIii MU 3pO3yMUIM HOB1 BJIACTUBOCTI HYJIS
HeBiomi noci. o Take oguuunsg? OOUHUI — 1€ YMOGHA GeuyUHA, TIPU3HAYEHA
JUIsl BUMIPIOBAHHS BJIACTUBOCTEW TUX YW IHIIMX MPOILECiB, 00’ €KTIB YW SIBHIL.
KitouoBUM CIIOBOM y JaHOMY BU3HAUEHI, sIKe€ MU C(OpPMYIIIOBAIHM € YMOBHA TOOTO
BHU3HAYEHA SIKUMOCH LUISIXOM BJIACTHUBICTb, IKa € aKTyaJIbHOIO JJI MEBHOT CUCTEMU
(00’eKTy UM ABMINA) HA CY4aCHOMY €Talll PO3BUTKY HayKH 1 TeXHIKU. OAUHUI €

TaKOI0 K HE JAOCSIKHOIO SIK abcomomuuu Hyns. Hanpukman:

Posrnssnemo USB - nHakonmuyBaui iHpopmanii (puemku). He Tak maBHO
aKTyaJIbHOIO OJMHUIICI0 BUMIpIOBaHHS 1H(poOpMali 1 HUX Oyiau MerabauTu.
Tenep akTyanpbHa OJMHMIICI0 BHUMIPIOBaHHS JUIsi HUX € TirabaiT. be3cyMHIBHO
HACTYITHUM KPOKOM JIJIsl JAaHOTO MPUCTPOI0 Oyae abo TepabalT, abo iX 3aMIHSTH
HII1 aHAJOrIYHI MPHUCTPOi HA OCHOBI Kpamwux TexHoisoriil. Ilpuctpoi, B skux

OJIMHHULICIO BUMIPIOBaHHS OyAyTh TepabaTH.

Buxoasuu 3 Bulle cka3zaHOTro, BUOYJOBYEMO HOBY y3arajibHIOIOUY IIKaTy,

KOoTpa 0a3yeTbcs HA yCii BUIIE MOJaH1l 1HPOopMalii:

PucyHok 4.



ne 1 me Oyne 3BMYAWHOIO OJMHMIICIO, a KOXXHA HAcTymHa oauHuus(lj,

15...1,) Oyae 6€3MEXHICTIO JJIsl TONEPEAHBOI.

Pozriasinemo IMpUKJIaa Hexall B HAaC € CHCTEMa B SKIH KOXXKEH TpeTifI HJICH

reOMETPUYHOI MpOorpecii Mu Oy1eMo po3rIsaaTH sIK HOBY OAUMHUI0. ToOTo:

Pucynoxk 3.

ne b; (mepmuii wieH TeoOMETPHYHOI Mporpecii) MOPIBHIOE aKTyaJlbHIH
OJIMHUII1 HAILIOT CUCTEMHM, 3HAUCHHS b3 111 CUCTEMH 3 aKTyaJbHOIO OAMHUIIEIO by €
HACTUIBKU BEJIUKUM , IO MEPETBOPIOETHCS B aKTyaJbHY OJIMHUIIIO0 HOBOI CUCTEMH 1
BiJIiIrpae posib OE3KIHEUHOCTI JJIsi CUCTEMHU 3 OJMHHMIECI0 by . BiamoBigHo by

BIJIIrPa€ poJib OE3MEKHOCTI s bs. ..

3’scyemo, mo Oyne koinu b; BimoOpakaThuMe CTaH PO3BUTKY HAyKOBO
TEeXHIYHOro mporpecy: Hexaii Mu MaeMo JB1 IUBUII3AIll OJHA 3HAXOAMTHCS Ha
etani b; (Hueinizamis A) inma Ha erami b; (L{uBinizauis b). Bunukae nutanss, mo
Oyze Ko BOHM nepeTHyThea? L{uBinizaiis Ha eTani po3BUTKY b; MPOCTO MOIJIMHE
[MB1TI3aIli0, 1110 TIepedyBae Ha eTari Ppo3BUTKY by, mo HabGam3uth [{uBinizaiio b
10 HactynHoro etamy po3BUTKY (bg). Mu He po3risgaeMo 3HaAMEHHHKA
reOMETPUYHOI Mporpecii Juie TOMy, IO Uil KOXXHOI CHCTEMH BIH MOXE
BHU3HAYATHUCS O-CBOEMY, @ TOMY KpPOK BH3HAaY€HHS HOBOi OJMHMIII € BITHOCHUM

CyTO JJI apryMeHTalli Haloi Teopii.

TCHCp BBCACMO OCHOBHI ACIICKTHU, IO OOBCAYTb HC cynepequCTb I[aHOI

TeOopii BIIHOCHO THX TEOPIi, IO BXKE ICHYIOTb.

Hacamniepen 3’scyemo, 4YoMy Yy Halliii CHCTeM1 KOOpJMHAT HE Mae

BiI’€EMHMX 3HaueHb. 3HAK MIHYC BH3Haya€ HANpsIMOK pPyXy, a HOBa CHCTEMa



KOOpAWHAT 0a3yeThcsl Ha BIIJIIKY BiJl aOCOIOTHOTO HYJA (sik mikana KenbBina s
TeMmreparyp), ToOTO OyAb-SIKy CHUCTEMY KOOPJMHAT MOKHA TPEACTaBUTH SIK
CKJIaJIOBY HAIIO1 CUCTEMU KOOPAUHAT :

AZ
1.4

=

Oa 6contoTHUA 1.

PucyHok 6.

B cepeauni cucteMM KOOpAMHAT, 1O 300pa)k€Ha Ha PUCYHKY 6, Moxke
icHyBaTH Oe3MeXHa KUIbKICTb CHUCTEM KOOpPJAMHAT KOTPl MOXYTh OyTH 1

napajebHUMU BIJHOCHO OJTHA JIO OJIHO1, 1 MaTH BIJIIOBITHO TOUKHU MEPETHHY.

Posrnstnemo moxazoBuii npukiazg 3 ¢izuui. Bisememo Hynb Llenbcis, skuit
piBHUI nipubau3Ho 273.15 ongunuups Kenbsina. ToOTO HyJb Mae sikeChb KOHKPETHE
BEJIMKE 3HAUYCHHS (HY/1b € YMOBHICHIO AK [ 0OUHUUA MOMY HYJIb MOXce HaADysamu
AKO20Cb 3HAYEHHA GIOHOCHO MUX YU IHWUX YMOG), 1 BITHOCHO TeMIIepaTypHOI
mkanu Lenscig y mkani KenbBiHa Hemae BiJ €MHUX 3HaueHb . MOJKHAa HaBECTH

JETAIbHINI MPUKIAIHA, MPOTE B LLOMY HEMae€ HEOOXIAHOCTI OCKUIBKU ICHYE

100°C _ 373.15K
0°C  273.15K

HACTUIbKU ACKpaBUH NpuKia ( ~ 1.37K).



BpaxoByroun BHIllE HaBEJEHY CUCTEMY KOOpIHUHAT (PUCYHOK ©O) mpaHe
BIIKPUTTS PO3UIMPIOE TOTIOBHIOE Ta y3arallbHIOE Pe3yJbTaTU ICHYIOUHUX TEOpii, 1

HE CYIIEPEUYUTH IM.

BucnoBok: B nanoMy BIZKpUTT1 JOBEJCHO, 110 HYJIb HE € IIUIUM YUCIIOM (€
0E3MEXKHICTIO ISl Omnepalliii MHOXKEHHs), Ha OCHOBI YOrO MOSICHEHO pe3yJbTaT
omeparlii JiJIEHHS Ha HYJb, JOBEJACHA €KBIBAJCHTHICTh HYJIS OJMHMII, BIAKpPUTA
HOBa BJIACTUBICTh OJMHHUII (OE3MEXKHICTH), Ta 30yJOoBaHAa CHCTEMa KOOpIUHAT

a0COJIFOTHOTO HYJISI 1 aOCOJIFOTHOT OJTMHMITI.

Indopmanis nonana B jaHOMY NpenpHuHTI HasiexuTh aBropy [locmitioxy Bormany (c) 2012, nepeapykyBaHHS 4n
Mou(iKaIis Ta IOJANBIINI PO3BUTOK iJIel aBTOpa MOKIIMBHUBH 3 BKa3aHHIM JaHOTO JpKepesia
(http://elartu.tntu.edu.ua/handle/123456789/1744) Ta aBTOpa. ABTOp 3alliKaBJICHHI B IIOJAIBIIOMY
PO3BUTKY BHKJIAJICHUX 1]ICH, TPOXaHHs KOHTAKTYBAaTH 3a €JI.aJPECcOr0 posbodole@ukr.net




