ITamsaTka I0HOTO 3KCIIEpPUMEHTATOPA

B nanHoit maMsiTKe MBI MOTBITAJINCH KPATKO ¥ EMKO OIMMCATH OOJIBIITNH-
CTBO JleTaJieil sKcIepuMeHTaabHol paboTel. KoredHno, Bce MOMEHTHI B Ta-
koM hpopMaTe OTPa3UTh HE MOJIYUMJIOCh, TOITOMY KpaiiHe PEKOMEHyeM
JTOTIOJTHUTE/ILHO M3y INTh:

KyJIbTypy nocrpoenus rpadukos (M. FO. 3amarnun)

UCKYCCTBO UCTIOTB30BAHNS KATBKYISATODE

KHHTa «3KcrepuMenTa bublii Typy» (A.J. Ci1o60mustHIOK )

KaK I0JIb30BAThCsl KaabKyssiropoM?| [Ipu oGHApDYKEHUN HETOYHOCTEH TH-
carb JIéme i Kupuiny, Yenexos!

Ortnenenve dusukn OIL

Ilepen onumnuamoii
1. Tokymmars.
2. IlpoBepuTh KaJIBKYJISTOP.
3. Bzsars 3anacHble barapeiiku Jijist KaJbKyJIsITOPA.

4. B3siTh NMChMEHHBIE TIPUHAJJIEKHOCTH (JIMHENHKa 00sI3aTeIIHHO).

Ilo mpuxo/ie Ha dKCIIEPUMEHT

1. Tloka He BbIIaIU yCI0BHE, He mpozatime 000pydosarue, IT00bI HUIEro
HE CJIOMATh.

2. IlpoumraitTe ycioBue.
3. Cpasy mocJjie mpounTaiite ycaoBue euyé paa!

4. Tlposepbre obopymnoBanue. To, KOTOpoe BaM BBIJAJIN, C T€M, UTO yKar-
3aHO B yCJIOBUM.

IIpo odopmiienne

Samevanue. Ecim y Bac mI0xoi MovYepK - MUAMIATE TEIATHBIMI OYKBAMM.

1. Pabora momkHa OBITH CTPYKTypupoBaHa. PasbeiiTe Bce Ha MyHKTHL. B
HaJvaJjie KOTOPBIX JlafiTe KpaTKoe IMOsICHEHKE, YTO B HEM ITPOMCXOJIHT.
Hampumep

e Cuumewm 3aBucumocTs X(t), JJIst 9TOTO. . .
e 3BanuieM pe3yJbTaThl B TabJIAILy U IOCTPOUM rpaduk. . .
e IJo yruy HaKJIOHa HalIEM. . .

e CrmemaeM BBIBOZ O. ..

B Bammux mmTepecax HammcaTh Tak, ITOOLI TPOBEPSIIONINN TOHSII, ITO BB
nenaere. Jliobass HETOYHOCTH W HEOOOCHOBAHHOCTH OyJ/IET MCIOJH30BAHO
[IPOTUB Bac. AIeJIIsiius ITPOBOIUTCS BCETIA 10 HANUCGHHOMY, TaK UTO B
Baleil paboTe He JOJIZKHO OCTATBCS «HY IMO U MGK MOHAMHOS WIA <A
2amo nodpazymesans. IlomauTe 06 3TOM.

2. JlenaiiTe GOJIBITIE TOSICHSAIONINE PUCYHKU. XOPOIIUIl PUCYHOK K yCTa-
HOBKE COKOHOMHUT KaK Ballle BpeMsl, TaK U IpoBepsmoriero. ['opasmo
ObICTPEee HAPUCOBATDH U MOIIIUCATH, 9€M CJIOBECHO BCE ONMCHIBATH.

3. Bcro HeobxoauMyo TeOpUIo BBIBOJIUTE TTOIPOOHO.

4. IlpomexxkyTounble u (pUHAIBHBIE OTBETHI HE JIITHEM Oy/1eT 0OBECTH B
DPAMOYKY.

5. U nma dunansouky — BoiBoz. Hampumep

«ITocrpous rpaduk In(z) or In(t), mbr oupegenmwiu, 9ro tga = 2,
CJIeJIOBATENILHO, MOYXKHO CJIEJIATH BBIBOJ O TOM, UTO T X 2.

Bamevanue. Bamra pabora Bcerga JI0/KHA YIOBIETBOPATD CJIEIYIOMIEMY
YTIABEPKICHUIO:

«Ecmu math Bammm mpax arbomy llere, To OH JTOMKEH TOHATH, ITO BbI Jie-
JIaJIi, KaK¥e BeJIMIMHbI u3Mepsiin. KakuM MeToIoM U KaKue pe3yJibTaTbl
nosiyunsin. A camoe ryiasHoe, 9TOT IleTst JOJPKeH CMOYb TIOBTOPUTDH BAIIl
9KCIIEPUMEHT U IMOJIyIUATH CXOXKHUE C BAITAMU 3HAUCHUSIMU»


https://drive.google.com/file/d/1auo1Dk8E_qte1FOlMziXyQTLapRvbRgV/view?usp=sharing
https://drive.google.com/file/d/1yCRZ7oncIeQQW-h0ctXg-N4f82JotjzD/view
https://drive.google.com/file/d/11PTxdgB_6ZBo8TXeu8zIsTEcdq1UxfBe/view?usp=sharing
https://drive.google.com/file/d/1yCRZ7oncIeQQW-h0ctXg-N4f82JotjzD/view
https://vk.com/alekseisvintsitsky
https://vk.com/prosvirin_kir

IIpo namepenus

1.
2.

YeMm ux Oouiblie, TEM JIydIIe.
Tabauuka mo/KHA OBITH POBHASL.

OOBbIYHOE KOJIMYECTBO M3MEpEeHUil - Kpyruible 3Hadenus: 7, 10, 15,
20. ..

He zabeiBaem mpo cepun u3 3-5 m3mepenuii.
Munumy™m 7 ToUek Ha KayKJblil yIaCTOK IIPSIMOIA.

JoskHa ObITh TAOIHUIA ¢ UCXOAHBIMU JAHHBIME. 1.€. Hy?KHO 6C€ 3a-
HOCUTDH B TaOJIMUKY.

e Ecyu mpocsar HaiiT yroJi, To B TabJIMYKeE JI0JI?KHBI OBITH CTOJIOIBI
C TEeMU BeJIMIMHAMU, KOTOPbIE HYKHbBI, ITOOBI 3TOT yTOJI MOCIH-
TaTh.

e Eciu BBl mpoBomuTe Cepuio M3MepeHwil, TO B TAOJUILy HYKHO
3aHECTHU WX BCe. A HE TOJBKO YCPETHEHHOE.

VKaspiBaiiTe pa3MepPHOCTD.

Tlocnenmuit, HO BO3MOXKHO CaMbBIifi BaKHBIM COBET: OyIbTe YECTHBI
repej; cobOil — TIOAIrOHKAa Ppe3yJIbTaTOB WHOIA MOXKET [PUHECTH
HECKOJIBKO JIMIITHUX OAJIJIOB, HO Yallle BUJIHA HE BOOPYKEHHBIM TJIa-
30M (0OCOGEHHO eC/IM ABTOPBI 3aJaHUsI 3AJI0XKUIIU HEKOTOPDIH [O/IBOX ).

IIpo rpacdbuknu

1.

IInomans rpadpuka noaKHa OBITL He MeHee 70% oT obmmell mioma iy
JIICTA BBIIAHHON MULIMMETPOBOii Gymaru A5 (He cuuTas OTCTYIIbI).

Ocu 10JKHBI OBITH HOIIIACAHBI.
OTcTynsl OT Kpasi JI0JIKHO COCTABJISTH 1CM.

Yarme Bcero, Bamn rpaduk Oyaer mpeaocrasieH B Buie npsamoii. [1o-
9TOMY BOT IIPUMEPBI KaK HYKHO, U KaK HeJb3sl:

Hena nenenus (2, 4, 8, 5, 25) IIpumep

Tloapobree po rpaduku duraiite TyT.
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[Tpumep xopormrero rpaduka



https://drive.google.com/file/d/1auo1Dk8E_qte1FOlMziXyQTLapRvbRgV/view?usp=sharing

IIpo morpentaocTu

HOI‘peH_IHOCTI/I OBLIBAIOT JABYX BUIOB: HMOTPEIMTHOCTU IIPAMBIX I/I31V[€p€HHﬁ u
IOTPEIMMHOCTH KOCBEHHBIX I/I3M€‘peHI/II7L

ITorpemuoctn

IIpsimbre Kocsennnie

IIpubopuas Cryuaituast

Ipamovie uameperus, — 3TO HEIOCPEICTBEHHO MPOBOJMMbBIE U3MEPEHUsI C
HOMOIIBIO KAKOr0-Iub0 U3MEPUTEIbHOrO npubopa (M3MepeHue JIMHEeRKO
JuamMeTpa [MapuKa, OMMETPOM COIPOTUBJICHUS U T I).

Koceennvie uamepenus — 3ITO PACIET MO KAKUM-I00 (HOpMyIaM HEKO-
TOPBIX BEJIMYNH, KOTOPbIE HE MMEETCsI BOBMOXKHOCTH U3MEPUTh HEIIOCPE/I-
CTBEHHO IPubOPOM, (pacuer obbeMa U3 JUIMHHBI IMPUHBI U BBICOTHI, DACIeT
MAacChl U3 IJIOTHOCTU U 0ObEMA).

IlorpermHocT IPAMBIX U3MEPEHU
IIycte ecTh HeKOTOpas Besmanna . BBemeMm ciemyroniue 0603HATCHUS:

Ax — abcoJioTHAasI TOIPEITHOCTD

Az
€ = — — OTHOCHUTEJILHASI IOTPEHIHOCTE
T

HpOBeﬂel\/I CEepuUuro H3MepeHHfI BEJIMYUHEL L. 3aHeCeM pEe3y/IbTaThl B Ta6m/1uy

[@,em [121 [ 135 [ 12,7 [ 12,9 [ 132 [ 12,4 [ 12,0 [ 128 [ 125 |

Tabauna 1: Cepust n3MepeHusl BeJIMINHBI X

Heobxomumo HaliTH NCTUHHOE 3HAYEHNE BEJIMYUHBL T U 3HAYEHUE TIOTPEIll-
HOCTU OIIPEJICJIEHNUsI ITON BeJIMIMHBI. ITODBI 3TO CIEIaTh, HY?KHO TOHSITh,

YTO TAKOE HOIPEITHOCTh, U 9TO 3HAYAT CJIOBA NOZPEUHOCTNS ONPEJeACHUS
BENUMUHDL.

CyTb 5TUX CJIOB 3aKJIIOYAETCS B TOM, 9TO HEBO3MOXKHO C abCOJIIOTHOM
TOYHOCTBIO HUYEr0 U3MEPUTh. KC/Ii Bl M3MEPUIIH MIIUPUHY CTOJIA U YBHJIE-
s Ha juHelike 40 ¢M, TO Ha caMOM JieJie JyuHa ee He pasHa 40 cMm (cTporo
MATEeMATHYECKH, BEPOATHOCTH TAKOI'O COOLITUS PABHA HYJIIO).

[IpaBunbHee OyaeT cka3aTh JJIMHA cTosIa JeKuT 6oau3u 40 cm. To ectnb
BOm3n 40 ¢M ompeJiesIsieTcss MHTEPBAJI, B KOTOPBIII CKOPee BCErO BXOIUT
HNCTUHHOE 3HAYEHHUE NIUPHUHBI CTOJIA. DTOT WHTEPBAJ 3alMCHIBAETCS TaK
x = ((z) £ Az), rne Ax — mUpHUHa HAIIErO UHTEPBAJIA.

Yem menbine Az, TeM Menblie narepBas. CieroBaresbHO, U U3MeEpe-
uue tounee. Jlornuno, na? Ilosromy Beqmmunua Az U XapaKTepu3yer Io-
rperHocThb. Jjis TOro, YTo0bhl HAWTY 3HAYEHHUE a6COAI0MHOT TIOTPEITHOCTH
HY?KHO MTOCYUTATH CAYYATHY0 TOIPENTHOCTD U NPUbOPHYIO.

Haunem ¢ npubopHoil, pubopHas MOTPEIIHOCTh, KAaK HU CTPAHHO, I10-
IPEINTHOCTD U3MEPUTEHHOTO pubopa, 00bIYHA PABHA MTOJIOBUHE IEHBI Jie-
JIEHUST WU TPeM 3HadamuM mudpam y Mysabrumerpa. O6o3HadaeTcst oHa
KaK AZppys. B Hamem ciaydae Azppns = 0.05 cM.

Co caydaiiHOll TOTPENTHOCTHIO Jieia 00cToAT ciioxkuee. Ecym mpubop-
Hasl MOTPEITHOCTh XapaKTepU30Baja MOTPEITHOCTh U3MEPUTEIHLHOTO MPHU-
6opa, TO ciydaifHas MOrPEITHOCTh XapaKTePU3yeT MOIPENTHOCTD, BHI3BAH-
HYTO OOJIBITTIM HAOOPOM CIIYIaiHBIX (DAKTOPOB, BIUSIONNX HA U3MEPEHUSI.
[ToaToMy i1t ee HAXOXKJIEHUST HYKHA CEPHUs M3MEPEHMIA.

Ber cripocuTe, Kak MOCIUTATH CJIyIalHYIO MONPEITHOCTD. A MBI BAM OT-
BeTUM — 110 popMmyste. BoT Takoii

AxwLyu =

(21— (@) + .+ (2 — (@) \/Z(fvi — (x))?
n(

n(n—1) n—1)

He nyraiitecs. Hudero ciioxkuoro B et Her. OCTasoch BBECTH TOJIBKO

A, D
= — cpeJiHee 3HAUCHHE.
n

n

Teneps mMbI roTOBBI. BepeMm B pyKu KaJabKyJIsiTOP U CIATAEM.
AGCOIIOTHY 0 TIOIPENTHOCTD CYUTaeM 110 (POpMyJie

npu6b

Ax = \/Amzﬂy% + Az? o~ ATy + AZppus = 0.26 cm.



. 1
Beeném obosmatenns f; = 23y, fo = — +brsiny. Torga f = ﬁ 7 coryiac-
x

f2

HO Tabsmune €5 = €5, + €¢,. OcTangoch HAfTH NOTPEIIHOCTH €7, U £, .

Tonygaem Az = (12.68 + 0.26) cm. Ocrajoch HEMHOIO «IpUYECaTh» HAII
OTBET.

3amevarue. TlorperrHocTs OKpyTIIeHNs UAET J0 EPBOil 3HaTaIei ud-
pBI, ecjiu OHA He paBHa 1, nHade 70 ABYX. T.e.
y s f1:x3y = Ef = &3 +5y:35w+5y-
0.102 — 0.10

0.234 — 0.2 1 1
f2:E+5xsiny = Ang(x)+A(5zsiny).
OxonuaresnsHo noiydaeM Az = (12.7 £0.3) cm.

“ OrpetesiuM TOTPENTHOCTY B IMIPABON YACTH PABEHCTBA!
ITorpeninocTu KOCBEHHBIX M3MeEPEHUIA

- -1 Az A 1 1 Az
_ Az = | — = — — ) = - = —
1 = == e =l-1k =55 A(7) mar =4
Cz CAx %
Az+Ay
. A . Ay A(bzsiny) = 5A(zsiny) =
-y ry|\ S+ €z T €y . .
= 55zsiny CTSMyYy = o smy (51 + 5siny) =
A .
2 z (% + Ty) €x + &y = bwsiny (g, + ctgyAy).
2" | a%|nle, = |zj2" Az |n|esx
OKOHYATETBHO TOJTyIaeM
sin x cos tAx ctgxe,
et eTAx Ax oF + Sasiny((ex + ctgyAy)
er =36+, + - .
x ! Y L4 5xsiny
Inx L= r
a® In(a)a® Az MoxkHO He TOJB30BATHCA NPUBEACHHBIMUA NIPAaBUJIAMU, a Cpa3y HC-
[TOJIF30BATH OOIIYI0 POPMYJTY [JIsi HAXOXK/IEHUS [TOTPEITHOCTH BEJIUINHDI
Tabauna 2: Qopmysabl [jist pacyeTa TOTPEITHOCTEN f=rfy...)
[Ipeamonokum, 9T0 y BaC MOy IUIaCh BECbMa CJIOXKHAs (pOpMYyJIa U BbI of 2 of 2
(1) Af = = | (Azx)2+ (=) (Ay)2+...
XOTHTE IMOCYUTATH MOIPEITHOCTb. O 9 Y
Ilpumep. Ilyctb =, y — u3MepsieMble BeJIMYUHBI U f BBIYUCIISIETCS TI0 Y
dopmyite [
f 3y _h Yro06k! JIydllle TOHITH CMBICJ JAHHON (POPMYJIBI PACCMOTPUM CJIydait

= %_,_ Swsiny  f2 ofiHOM nepemennoi, korga f = f(x).



f(=)

Af

Ax

U3 rpaduka BujiHO, YTO M3MeHeHUe ¥ Ha Ax BjedeT u3MeHeHue QyHK-

Az

— npousBojHad QYHKIMH «3¢ no ukrc». dro

muu f vHa Af. Takum obpasom, tga =

Af = flaw, e g = O

KakK pa3 coriacyercs ¢ (OpMyJIoit B Ciydae OHON IIePEMEHHOI.

= f! Orkyza HaXOJUM, UTO

or

CioxkeHue morpenrHocTeii

B peasbHBIX ONBITaX HPUCYTCTBYIOT KAK CUCTEMATUYECKHUE (IIOCTOSHHAS
OT U3MepeHUsl K U3MEPEHUI0), TaK U ciaydaiinbie omubku. Ilycrh oHu xa-
PaKTEPU3YIOTCS HOIPEHIHOCTAME Ocper U Ocnyy. CyMMapHas HOIPEIIHOCTD
HaXOIUTCs IO (POpMYyJTE

2 _ 2

2
UHOJ'IH - OCHCT + Ocnyq’

KOTOpasl MOKA3bIBAET, YTO IPU HAJMYMM KaK CJIydailHON, TaK U CHUCTEMAa-
THUYECKOI IOIPENTHOCTH IIOJIHAS OIIUOKaA OOJIbIe, YeM KaxKias U3 HUX B
OTJICILHOCTH.

Ob6parum BHUMaHUE Ha BaXKHYI0 0COOeHHOCTD (popMyuibl. [lycTh omgaa u3
OIMMOOK, HATIPIMED, Ocnyy B 2 Pa3a MEHBINE JPYTOif — B HAIEM CIIydae
Ocucr- LOrIa

)
— 2 2 ~
Onomn = \/ Oyer T Ocnyu = \/; Ocuer ~ 1,120cpcr.

B mamem npumepe ¢ Tounoctbio 12% Oponnw = Ocucr. Takum oGpazom,
MEHBIIAs TOMPEITHOCTh MOYTH HUYEro He J00aBJIsgeT K OOJIbINe, JaxKe ec-
JII OHA COCTaBJIsieT TMOJIOBUHY OT Heé. JlaHHBIN BBIBOJ OYeHb BaKeH. B
TOM CJIydae, KOTma CaydaiiHasl OIMMOKA OIBITOB XOTsS ObI BIBOE MEHBIIE
CHUCTEMATUYIECKON, HET CMBIC/IA IIPOU3BOANTH MHOIOKDPATHBIE M3MEDPEHUs,
TaK Kak [10JIHAs! IIONPEITHOCTD OIIBITA IIPU 3TOM IIPAKTUYECKH HE yMEHBIIA-
ercsi. VI3amepenust J0CTaTOYHO Hpous3BecTH 2 — 3 pasa, 4To0bl yOeuThCs,
9TO CiIydaitHasi onmbKa JefiCTBUTETLHO MaJia.

I'pacdbuyeckasi o6paboTka pe3yIbTATOB

ITocTpoum rpaduk HEKOTOPOH «IPUIYyMAHHOI» 3aBUCUMOCTH Y = a + bx.
Bocmonp3yemcst sTuM pucyHKOM, 9TOOBI MPOJIEMOHCTPUPOBATH OPSIIOK
00pabOTKH PE3YJILTATOB, IEJbI0 KOTOPOIO SBJISIETCS OIEHKA IapaMeTPOB
3aBUCUMOCTHU U UX IOTPENTHOCTEMN.

Y, CM

y

> T,CM

IIpoBeniéM onpesesienne mapaMeTpoB 3aBUCUMOCTH «Ha rya3y. s aTo-
'O IPOBEJIEM NIPSMYIO, KOTOpasl «OJInzKe BCErO» JIEZKUT K IKCIIEPUMEHTAb-
HBIM TOYKaM (HA PUCYHKe Y€pHas UpsamMasi). ITobbl eé moCTpOuTh MOXK-
HO BOCIIOJIb30BaThCA CJIEIYIONINM IIPABUJIOM: KOJIMYECTBO TOYEK HaJl IPs-
MO pPaBHO KOJUYECTBY TOUYEK IO IpsMoit. JIjisT OIeHKN morpenrHocTeit
nmapaMeTpoB 3aBUCHUMOCTH HY?KHO IIPOBECTU JBE <«TDAHUYHBIE» IIPsSIMBbIe
(mpuMepHbBIEe): 00€ MPOXOIAT Yepe3 «IEHTP», a O0JIACTb MEXKIY PIMbI-
MU JIOJKHA 3aXBATHIBATH OOJIBIIMHCTBO KCIIEPUMEHTAIBHBIX TOYEK (Ha



PHUCYHKe CHHsIsI U 3eJI6Hasi UpsMble). Tak »Ke Kak W JIs OCHOBHOM, st
TUX «IPAHUYHBLIX» IPAMBIX MOYKHO OIPEIEIUTH HapaMeTphl (3aMeTuM,
9TO IpsiMasi y KOTOPOIi yII0BOil KOI(MMUITMEHT MAKCUMAIBHBIN Dy ax, IME-
€T [apaMeTp Gmin, U HA0OOPOT), KOTOPBIE U OYIYT ABJIATHCS HUZKHUMU U
BEPXHUMU I'DAHUNAME BesimanH a, b. IlorpemnocTu cooTBeTCTBEHHO:

Gmax — Gmin bmax - bmin

Metoa HauMeHBIIUX KBaJPATOB

Mero HanMeHbIIUX KBaJIPATOB OCHOBAH HA MUHMMA3IIUU CyMMBbI KBaJ[pa-
TOB OTKJIOHEHMII TOYEK OT MPsIMOil. DTO O3HAUAET, UTO KOIDDUIMEHTHI ¢
u b B TMHENHON 3aBUCUMOCTH Y = @+ b HAXOIATCS U3 YCJAOBUS MUHIMYMA

byHKIIINT

n
2
Fla,b) =" [yi — (a+bay)]”.
k=1
3ech x; 1 1; — KOOPIUHATHI 9KCIIepUMEHTaIbHBIX ToueK. [Ipuseném okoH-
yareabHble (POPMYJIbI JIJIs @ U b U MX IOrpentHocTeil Yepe3 cpejHue 3Ha-
YCHUA T; U Y;:

p_TI-TT,
2 -7
a=19—bx.

HOFpeIlIHOCTI/I ITUX KOS(b(bI/IL[I/IeHTOB COOTBE€TCTBEHHO PaBHBI:

rjae n — YUCJI0 W3MepeHuil. Ecm M3BECTHO, YTO TOYKU IOJIZKHBI OIHUCHI-
BAaThCs JIMHEWHOHN 3aBUCUMOCTBIO Yy = kI, IIPOXOJIsIeil yepe3 Havajo Ko-
OpAMHAT, TO Jyisi Ko3bduimenTa k 1 MOrpeIrHOCTH €ro OIPEIEIEHUsT 10~
JIydaeM
zy
k = =
2
x

DTOT MeTOJ, ZOBOJIBLHO TPYAOEMKUIL, HO IIPH HAJIMYAN KAJIbKYJISITOPA OH sIB-
asieTcsl Hanbosree IPeOITHTENbHBIM (GOIBIINHCTBO HHIKEHEPHBIX KAJlb-
KYJISITOPOB MOT'YT DPaCCUATHIBATH KOFDMUIMEHTH U IIOIPENTHOCTH KO-
dbunuenTos 3a Bac).

JIuneapusanust

JIOBOJIBHO YaCTO B SKCHEPUMEHTAJIBHBIX 33/1a9aX BaC IPOCAT HCCIIEJIO0-
BaTh OTJIMYHBLIE OT JIMHEUHBIX 3aBUCHUMOCTH. B 9TUX CJy4dadX JOBOJIBHO
[TOJIE3HO IIOIBITATHCSI HAUTH TaKue KOOPUHATHI, YTOOBI UCC/IeyeMas 3a-
BUCHMOCTBH ObLjIa JIMHEIHOA.

Paccmorpum ma mpumepe. IlycTts MBI XOTHM HCCIEI0BATh CKATHIBAHUE
apa o HAKJIOHHON IUIOCKOCTH. By/ileM m3MepsiTh KOODAWHATY Tesa T B
3aBUCUMOCTHU OT BpeMenwu t. PesymbraTnt 3anecem B Tabsauity. Iloctponm

rpaduk x(t).

tc |14 2 25132 4 45]49]53] 5.7
z,em | 5 | 10| 15 | 25 | 40 | 50 | 60 | 70 | 80

6,4
100

125

100

75

50

25

Kax ompesenntsd cBst3b MexK 1y BesmdanHamu z u t7 Konewuno, Mbl moHm-
MaeM 9TO M3 TEOPHH CJedyeT T o< t2, OlHAKO 3 rpaduKa MBI 3TO OIpe-
JIEJIATH He MOYKEM. DTO MOXKeT ObITh mapabosa 3 win 4 crenenn. A 4ro, a
BApPYT.



Ho ecin ecTb 10/103peHnst, 9TO Ballla, 3aBUCAMOCTh BCE-TAKU KBaJpa-
TU4Hast, To cTpouM rpacdux x(t?). Jljig 9Toro cTpouM erme OJUH CTOIOEI]
B Hamteil tabiumne t2.

2 c 2] 4 [63]102] 16203 [ 24 [ 28,1
z,om | 5| 10| 156 | 25 | 40| 50 | 60| 70 | 80

325 | 41
100

125

100

75

X, CM

50

25

tA2, ch2

ITepamora! B koopauaarax x(tQ) MBI rtojtyamm npsimyto. CiieroBareib-
HO, MOXKEM CIIeJIATH BBIBOJ, O TOM, UTO & X t2.

CaM mporiecc HaXO0XKJIeHUsI KOOPJMHAT, B KOTOPBIX HCCJIe/lyeMasi 3aBU-
CUMOCTB OyJIeT JIMHEHHO, HA3BIBAETCS JIMHeapu3alyeil. 3aMeTuM, 9To B
KOOpAHUHATaX z(tQ) MbI MOIVIX U HE IOJIyYUTDL IIPAMYIO, TOLAa IIPUIILIOCH
OBl AyMaTh O NPUYMHAX TAKOIO OTKJIOHEHHS OT TEOPUHU: BO3MOYKHO 3TO
00JIbINIE TIOTPEITHOCTH IIPU CHATHUH JIAHHBIX, BO3MOXKHO 3TO BJIMSIHHUE CO-
IIPOTUBJICHUE BO3/LyXa.

Jlorapudmuieckne KOOPAMHATHI

Yale BCEro B 9KCIEPUMEHTAX BO3ZHUKAIOT CTEIIEHHbLIE 3aBUCUMOCTU BH-
na y = ax’, B KOTOpEIX HeoOxomuMo HaiTu Kodddumentsr a u b. Kak
IOCTYTATh B ODIIEM CiIydae, KOrJa He yIaéTcsd «yTraJgaThy KOODIUHATHI!

Htst pertierus 3Toit mpob/ieMbl HEOOXOIMMO BBECTH (PYHKITUIO JIOTapud-
Ma, KOTOPYIO OIPEJIETNM CJIEeIYIONIM 00pa30M:

a=5b° <= c=log,a.

Yuraercs mocie/iHee paBeHCTBO CJEYIONMM 00pa30M: «C PABHO JIOTa-
pudmy unciaa a mo ocHoBanui b». IIpm sroMm OGymeMm cumTarh BCe YuCya
noJsioxkureabubivu, b # 1. Hanbosiee mmpokoe mpuMeHeHNe UMEIOT CJIeTy-
oIue JIOrapudMbI:

e HaTypaJsbHbIA Jorapudm: log, a = Ina, rae dncio e = 2,71828;

e necaruunblil sorapudm: log;,a = lga, (nermbenpHas mKaga rpom-
KOCTH).

y JIOFapI/I(l)MOB €CTb MHOI'O MHTEPECHbIX CBOIU/ICTB7 OJJHaKO HaM IIOHaJ0-
oarcd Bcero 3.

o g8t =
e log, x1x9 = log, x1 + log, za.
e log, 2P = plog, =.

Kak reneps naiitu koaddunmentsr 3apucumoctu’! Jaie Bcero B pusnke
ncnosnbsdyercst log, ¢ = Inx. Tak 410 «BO3bMeEM» HATYpPaIbHBIH Jorapudm
oT JieBoit m mpaBoit wactu. Uim, 9To TOXKe camoe, TpoJorapudMupyem

HaIITe PaBeHcTso y = ar’.

Iny = In(az?)
Iny = Ina + In(z?)
Iny=1Ina+blnz.

Taxum o6pazom, MoxkeM 1ocrpoutsb rpaduk lny(Inz), koropsrii 6yaer
aunetinvm. OTKyma yxe gocraeM KoddduimenT a (KaK TOUKY lepecede-
HUs [PSAMOl ¢ OCBIO OPAMHAT) U CTEleHb b (KaK TAHTeHC yTyla HAKJIOHA
psIMOit).

Uror. Ecim Bama 3aBUCHMOCTD HEJIWHEHHA, IPU 3TOM BaC B 3aJaHUU
MIPOCAT YCTAHOBUTD CBA3b MEXK/JLy UCCJIEIYEeMbIMUA BEJIMIUHAMU, IOYTH Ha-
BEPHO TIPUIETCS CTPOUTDH rpaduK B JOrapmpMIIECKUX KoopauHaTax. Kc-
JII B TAKUX KOOPJWHATAX Bbl HE IOJIydaeTe IMPsMYyI0, TO BO3MOXKHBI JIBA
BapUAHTA: «KPUBbIE» M3MEPEHUsl, 3ABUCHMOCTh HE MOXKET OBITH IPeICTaB-
JeHa B BuE Y = az’.



