Chemical Technology, Control and Management

Volume 2018 .
Issue 1 SPECIAL ISSUE 1-2 Article 26

4-28-2018

Analysis of the mathematical methods for determination
information parameter described by Gauss's function

0.0 Zaripov
Doctor of Technical Sciences, Vice-Rector for Academic Affairs, Tashkent State Technical University

G.Sh Abidova
Candidate of Technical Sciences, Senior Researcher-Applicant of the Department "Information Processing
System and Management’, Tashkent State Technical University, Tel.: 318-05-05,, mir-miral@mail.ru

Follow this and additional works at: https://ijctcm.researchcommons.org/journal

6‘ Part of the Engineering Commons

Recommended Citation

Zaripov, 0.0 and Abidova, G.Sh (2018) "Analysis of the mathematical methods for determination
information parameter described by Gauss's function,” Chemical Technology, Control and Management.
Vol. 2018: Iss. 1, Article 26.

DOI: https://doi.org/10.34920/2018.1-2.157-163

This Article is brought to you for free and open access by Chemical Technology, Control and Management. It has
been accepted for inclusion in Chemical Technology, Control and Management by an authorized editor of Chemical
Technology, Control and Management. For more information, please contact app-tgtu@mail.ru.


https://ijctcm.researchcommons.org/journal
https://ijctcm.researchcommons.org/journal/vol2018
https://ijctcm.researchcommons.org/journal/vol2018/iss1
https://ijctcm.researchcommons.org/journal/vol2018/iss1/26
https://ijctcm.researchcommons.org/journal?utm_source=ijctcm.researchcommons.org%2Fjournal%2Fvol2018%2Fiss1%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/217?utm_source=ijctcm.researchcommons.org%2Fjournal%2Fvol2018%2Fiss1%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.34920/2018.1-2.157-163
mailto:app-tgtu@mail.ru

Analysis of the mathematical methods for determination information parameter
described by Gauss's function

Cover Page Footnote

Tashkent State Technical University, SSC «UZSTROYMATERIALY», SSC «UZKIMYOSANOAT», JV
«SOVPLASTITAL», Agency on Intellectual Property of the Republic of Uzbekistan

This article is available in Chemical Technology, Control and Management: https://ijctcm.researchcommons.org/
journal/vol2018/iss1/26


https://ijctcm.researchcommons.org/journal/vol2018/iss1/26
https://ijctcm.researchcommons.org/journal/vol2018/iss1/26

ISSN 1815-4840

Himiceskaa tehnologia. Kontrol’ i upravlenie hocaL
CHEMICAL TECHNOLOGY. B inoL ano
[ T C M CONTROL AND MANAGEMENT
2018, Nel-2 (79-80) pp.157-163. https://doi.org/10.34920/2018.1-2.157-163 I
International scientific and technical journal 2 L
journal homepage: https://uzjournals.edu.uz/ijctcm/ s e
Since 2005

VK 621.385
0.0.3APHIIOB, I'.II.ABMI0OBA (TT'TY)

AHAJIN3 MATEMATHYECKUX METOJ0B OIIPEJAEJIEHUA NTHOOPMATHUBHBIX
HAPAMETPOB, OITMCBIBAEMbBIX ®YHKIIUEN T'AYCCA

Taycce gynxyuscu 6unan ugooananyeuu MaviymMomiu RAPAMEempLapHU AHUKLAW VYYH MAMeMamuK YCYULApPHUHS
Maxiun  Hamudcanapyu Kypub uuxuiean. Xosupeu 0aspoa HAHOMEXHONOUSNAP MYCMAKUL UIMUL UYHAIUWed axncpaiud
YUKAEmMeaunueUnu HaMoén smub, y UKmucooutl mapmMoKiap YYyH siHeu umkonusmiap spammoxoa. Iaycc ¢ynxyusicu bunam
ugooananysuu Kyuwuiub Kemeaw UYKKUIAPHUHS 2YPYXIAPUHU MABCUPDLOGUU 92pU YUSUKIAD KeNMUpunean. Yyxxunume
MABIYMOMIU NAPAMEMPAAPUHY AHUKTOBYU MAMEMAMUK MOOELAD MAXIUIU HAMUNCACU ACOCUOA ANNAPAMAY KYPUIMALAPHUHS
MY3UIMACU, YP2AHUNAEMaH YYKKUIAPHUHE MABIYMOMIU NAPAMEMPIApU cOO00anauaou.

Tasnu cyznap: yma-moza mo00anap, Mo3aiuUK 0apaxcacu, a0CopOYUOH YCKVHA, UYKKUHUHZ 00w, oXupu 6d
IKCMPEMYMU.

Paccmampusaromes  pesynomamul  ananuza  MamemMamuyeckux Memooos Oid  onpeoeieHuss UHDOPMAMUEHBIX
napamempos, onucvigaemvlx @yukyuei laycca. Iloxaszano, umo 6 Hacmoswjee 6pems HAHOMEXHOAO2UU BbIOCTAIOMCI 8
camocmosmenvHoe HaAyYHOe HanpasieHue, KOmopoe 0dem HO8blll UMNYIbC OJiA pa3sumus ompacieli skoHomuxu. Ilpedcmasgnenul
Kpusbvle, Xapakmepusyloujue epynny cIumvlx HUKos, onucvisaemuvix @ynxyueu lIaycca. Ha b6aze nomyueHHbIX pe3ynbmamos
aHanUu3a Mamemamuieckux Mmooeiel, Onpedenslowux UHQGOpMamuensle napamempsl NUKd, HPOUCXOOUM YHpoujeHue npu
nocmpoenuy annapamHvix yCmpoucme Ha 0CHO8e UHPOPMAYUOHHBIX NAPAMEMPOS UCCTIe0)eMbIX NUKOS.

Knrouesvie cnosa: ocobo uucmule geujecmea, cCmenewb OYUCHMKU, AOCOPOYUOHHAS YCMAHOBKA, HAYANO, KOHeY U
IKCMpemym nuKd.

Results of the analysis of the mathematical methods are considered in article for determination information parameter,
described by Gauss's function. It is shown that at present nanotechnologies stand out in independent scientific direction, which
gives the new pulse for development of the branches of the economy. The presented curves characterizing group merged peak,
described function Gausses. On base got result of the analysis of the mathematical models, defining information parameters
peak, occurs the simplification at building hardware device, information parameters under investigation peak.

Keywords: specifically-cleaner material, cleaning degree, adsorption installation, beginning, the end and extreme peak.

W3BecTHO, 4TO pelieHue Takux (QyHIAMEHTAIBHBIX 3a/1a4, KaK MPsSMOE MPEBPAIICHUE TEIUIOBOH 1
COJTHEUHOW DJHEPrUM B OJCKTPUYECKYIO, CO3/IaHHME CBEPXIPOBOJSAIIAX MAaTEPHATIOB, TEPMHUYECKU
YCTOWYMBBIX MaTEPUAIOB, B TOM YUCIIE JIJIsl Pa3BUTHS HAHOTEXHOJIOT Ui, HAXOIUTCS B MIPSIMOM 3aBUCUMOCTH
OT pEeNICHHUS 331aY¥ MOTyYEHHsI 0CO00 YHCTHIX BEIICCTB.

CyIIecTBYIOT TaKHe CUCTEMBI OUUCTKHU, KaK PEKTU(UKAIIMOHHBIC KOJIOHKH, YCTPOMCTBA HA OCHOBE
HEHTPUPYTH, YCTPOHCTBA B KOTOPBIX HCIIOJIB3YIOTCS TOBEPXHOCTHOE HATSHKECHHE W YCTPOMCTBA, TIE
npuMmensieTcst 3G HeKT agcopouu.

T[Tomy4uTh 0c060 YHCTHIE BENIECTBA C MPOIEHTHBIM COJAEpKAaHHEM MHUKpompuMeceil MeHee 10%%
BO3MO>KHO, B OCHOBHOM, C IOMOIIBIO 3/ICOPOIIMOHHON YCTAHOBKH C OOJIBIIMM KOJIMYECTBOM HUCIIOJIb3YEMBIX
KOJIOHOK. [IpH MpOMBINIIIEHHOM MTPOU3BOICTBE KOJIMUYECTBO KOJIOHOK B 3TOH ycTaHOBKeE cocTaBiisieT ot 5000
1o 10000 mryxk.

YroObl peann3oBaTh JaHHYIO 3ajady, TPEOYeTCsl TaKoe XK€ KOJIMYECTBO YCHUIIMTENCH, aHaJIOro-
dpoBbIX Mpeodpa3oBaTenell U yCTPOWCTB ISl ONMPEICNiCHUs Havyajla M KOHIA nuka. Mcmonmb3oBaHue
MIEPCOHATBHOTO KOMIIBIOTEPA MOKET MPAKTUYECKH TIOJTHOCTBIO 3aMEHHUTh TPeOyeMOoe KOJIMYEeCTBO aHaJIOr0-
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1 poBeIX peodpaszoBareneit u ycunurenel [1]. OnHaKo yIUTHIBas, 4TO OIpeaeicHre NHPOPMATUBHBIX
apaMeTpoB IHKa CJIEAyeT BBIIOJHATH B PEAJbHOM BpEeMEHHM Ul obOecriedyeHus paboTocrnocoOHOCTH
CHCTEMBl OYHMCTKM TpeOyeTcsl HCIONb30BaHUE HECKOJIBKUX COTEH IEPCOHAIBHBIX KOMITBIOTEPOB.
DKOHOMHYECKH BBITOJHO MCIIOJIB30BaTh IM(POBBIE YCTPOWCTBA ONpeAeNeHUs HHPOPMATUBHBIX
[IapaMeTPOB BBIXOJHOTO MHKA.

N3yueHune KOJIU4eCTBEHHON CTOPOHBI pacipeiesieHs] KOHIIEHTpaluil BEIecTBa B ABOIIOLIMOHHOMN
30He, Osim3koe K ['ayccoBoMy, IPUBOIUT K YCTAHOBJICHUIO M M3YYCHUIO (DYHKIIMOHAIBHOW 3aBUCUMOCTH
MEX]Jy Y4acTBYIOIIMMH B JAHHOM SIBJICHHUU NEPEMEHHBIMU BeIMUMHAMU. Eciau Takyro QyHKIHMOHAIBHYIO
3aBHCUMOCTh MOKHO BBIPa3UTh AHAJUTUYECKH, T.€. B BHJE OJHON WM HECKOJIBKHUX (HOPMYJ, TO MBI
[I0JIy4aeM BO3MOXKHOCTb UCCIIEA0BATh 3TY (PYHKIIMOHAIBHYIO 3aBUCUMOCTb CPECTBAMU MaTEMAaTUYECKOTIO
aHaiu3a.

B ancopOuuoHHON ycTaHOBKE aOCONIOTHOE pa3jielieHHe JAByX M Oosiee copOaToB — TPYIHO
nocruraembiii npouecc [2]. [loaTomy ¢ NOMOIIbI0 MATEMATUYECKOTO aHAJIN3a PACCMOTPUM ONpPEIEICHUS
Hayajia, KOHLIA ¥ SKCTPEMYMOB HEIOJIHOCTBIO Pa3/ieeHHbIX MUKOB. CllelyeT OTMETUTD, YTO B 3TOM ClIy4ac
KOHeII MpeJIbIAYIIEro MuKa SBJISeTcs HauauoM clIeayroutero, u x=xi, ecmu f(xi+Ax)<f(x1) npu mo6sx Ax
(TTOJOXKUTENBHBIX U OTPULIATENBHBIX ), IOCTATOYHO MabIX 10 abcontoTHOU BenuuuHe [3]. Tak, Hanpumep,
dynkuus y=f(x), rpaduk koTopoit n300pakeH Ha puc.l, IMeeT MAKCHMYM IPU X=X1.

.

Puc. 1. 3a6ucumocms 6 sude kpueoii, xapaxmepusyrouieii Zpynny HeGvlpadceHHblX CAUMBbIX RUKOG.

Onpeoenenue munumyma nuxa. ©yuxuus f(X) umeet Muaumym (MIiNiIMUM) mpu X=Xz, €CJIH
F(xa+Ax)> f(x2).

[pu mobbx AX — Kak MONOKMTENBHBIX, TAK M OTPHIATENBHBEIX, - JOCTATOYHO MAJBIX TIO
aOCONIIOTHOW BEJIIMYMHE OMpeJesieHa 3aBHCUMOCTh B BHJIEC KPUBOW, XapaKTEPHU3YIOUIEW TpyIITy
HEBBIPAKEHHBIX CIUTHIX MUKOB (pHcC.1).

Hanpumep, dynkuus y=xs, npu x=0 umeeT MUHUMYM, Tak Kak y=0 npu x=0 y>(0 npu Ipyrux
3Ha4YeHUAX X [4].

B cBs13u ¢ onpezeneHnsMu MakcUMyMa 1 MUHUMYMa ClielyeT 0OpaTUTh BHUMAaHHUE HA CIEAYIOLIIe
00CTOSATENIbCTRA!

— OyHKIUA, ONpEJIeIeHHass Ha OTPEe3Ke, MOXKET JOCTUIraTh MaKCUMyMa U MUHUMYyMa TOJBKO NPHU
3HAYECHHUSX X, 3aKITI0UYEHHBIX BHYTPH PAaCCMaTPUBAEMOT0 OTpE3Ka.

— MakcumyMm 1 MUHUMYM (QYHKUIUH HE SBIISIOTCS COOTBETCTBEHHO €€ HAauOOIbIIMM U HAUMEHBIIUM
3HAYEHUSIMU HA PacCMaTpUBAEMOM OTpE3Ke: B TOUKE MaKCUMyMa (YHKILHUS UMEET HauOOJbIlee 3HaYCHUE
JIUIIb [0 CPABHEHUIO C TEMH 3HAUYEHHUSMHU, KOTOpPbIE OHA UMEET BO BCEX TOYKAX, JOCTATOUYHO OJM3KUX K
TOYKE MaKCUMyMa, a B TOYKE MHUHHMyMa — HauMMEHbIIee 3HAYCHUE JIMIIb 1O CPAaBHEHHIO C TEMH
3HAYEHUSIMHU, KOTOPhIE OHA UMEET BO BCEX TOUKAX, IOCTATOYHO OJIM3KUX K TOUKE MUHUMYyMa.
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Tak, Ha puc.2 uzoOpakeHa (QyHKIMs, ONpeecHHas Ha oTpe3ke [a,b], koropas mpu x=x1 1 x=x3
UMEET MaKCHUMYM, IIPH X =X2 U X=X4 UMEET MUHUMYM, HO MUHUMYM (DYHKITUH TIPU X =X4 OOJIbIIIE MAKCUMYyMa
(GyHKUIUHT IPH X =X1.

0 a  x; Xz Xz Xy 12} x

Puc.2. 3agucumocmp 6 euoe Kpueoii, xapaxKmepuzyloujeii 2Pynny GolpaxcenHblX C1umslx RUKOG.

IMpu x=b, 3Hauenume QyHKIMKM OoJbINe JFOOOrO MakCHMyMa (QYHKIMH Ha paccMaTpUBACMOM
OTpE3Ke.

DKcTpeMasbHbIC 3HaYCHUsT QYHKIIMU U UX PACIONOKCHHE Ha OTpe3ke [a,0] B M3BECTHOH CTeneHn
XapaKTepU3yIT U3MEHEeHHE (PYHKIIMU B 3aBUCUMOCTH OT U3MEHEHHS apryMEHTa.

Tenepp yKaxkeM METOJ HaXOXICHUS OSKCTPEMANbHbIX 3HaueHuil. [lpeanonoxum, ais
OTpPEAENIEHHOCTH, YTO B TOYKE X=x1 (PYHKIHUS HMeeT MakcuMyM. Toraa mpu JOCTaTOYHO MajbIX IO

abcomoTHOMY 3HaueHnto npupamennax Ax(Ax-0) nmeer mecto f(x1+AxX)<f(x1), T.e. f(x1+Ax)-f(x1)<0. Ho
B TAKOM CJIydae 3HaK OTHOIIEHHS

f(x +Ax) - f(x)
AX

OIPEACIEICTCA 3HAKOM AX, a UMCHHO:

f(x, +Ax)— f(x,) > 0 mpu Ax <0,
AX
f(x, +Ax)— f(x,) <0 ipu Ax > 0.
AX
CornacHo onpe/esIeHnI0 IPOU3BOIHON HMEEM:
() = lim f(x, +Ax) f(xl)l
Ax-0 AX

Eciu f(X) mMeeT mpou3BoaHYIO TIPH X=X1, TO MPEE, CTOSIINI CIIpaBa, HE 3aBHCHUT OT TOT'0, KaK IpH
sroMAX cTpemMuTCs K HymO (OCTaBAsACH IONOKHUTEIBHBIM HIIM OTPHIATEIbHEIM). OnHaKko ecimu Ax —> 0,

0CTaBasACh OTPULATCIIBHBIM, TO f ( Xl ) > 0 Ecnm ke Ax — O, OCTaBasiCh MOJOXKHUTCIIbHBIM, TO f (Xl) < O
HOCKOHLKy f ( Xl ) €CTb ONPCACIICHHOC YUCJIO, HC 3aBUCAIIICC OT criocoba CTPEMIJICHU A AX K HYJIO,

TO J1Ba ITOCJIEJHUX HEPABEHCTBA COBMECTUMBI TOJIBKO B TOM CIIy4ae, €CIIU f (Xl) =0.
AHanoruuHeIM 00pa3oM METOJ JOKa3bIBACTCS U AJIS Clydas MUHUMYMa (DyHKITUH.
BelmiensnoxkeHHOMY COOTBETCTBYET CJEAYIOUIMM OYEBHIHBIM reoMeTpudeckuil (axt: ecnu B
TOYKaxX MakCUMyMa u MuHHMyMa Qysakuus f(X) mmeer nmpousBomHyI0, TO KacaTenbHas K kpuBoit Y=f(X) B
3THX TOYKaX HapajenbHa ocu ox. JleHcTBUTENbHO, U3 TOro, uro f (x,)=tge =0, rae ¢- yroa Mexmny

KacaTeJbHOU M OCBhIO OX , cieayeT, uto @ = 0 (puc.l).
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[Mycts ¢pynknus f(X) HenpepbIBHA B HEKOTOPOM UHTEPBAJIe, COJCPIKAIIEM KPUTHUECKYIO TOUKY X1, U
auddepeHpyeMa Bo BCeX TOUKaX 3TOro MHTepBaia (KpoMe, ObITh MOXKET, caMOd TOYKH X1). Eciu mpu
Hepexojie CIeBa HAlPaBO Yepe3 3Ty TOYKY MPOHM3BOIHAS MCHSET 3HAK ¢ MHHYCA Ha IUTIOC, TO (DyHKIHS
UMEET B 3TOI TOUYKE MUHUMYM.

Takum o6pazom:

a)ecmu f (x)>0 mpux<xXi, f (x)<O0 mpux>Xi,

TO B TOYKE X1 (PYHKIIUSI HMEET MAKCUMYM;

0) ecu f'(x) <O npux<xX1, f (X)>0 IpuX>X,

TO B TOYKE X1 (QYHKIHSI KIMEET MUHUMYM. [Ipy 3TOM Ha/J0 MMETh B BUJLY, YTO YCIIOBHS &) WK 0) JOJKHBI
BBIIOJIHSTHCS JAJIsl BCEX 3HAYCHUI X, JOCTATOUHO OJIM3KUX K X1, T.€. BO BCEX TOUKAX HEKOTOPOM JOCTATOUHO
Masoif OKPECTHOCTH KPUTHUYCCKOM TOUKH X1.

[Mpenmonoxkum cHavyamna, 4To MPOU3BOIHAS MEHSET 3HAK C [UIFOCA HA MUHYC, T. €. 4TO JUIS BCEX X,

JIOCTATOYHO OJIM3KHX K TOYKE X1, UMEEM
f'(x) >0 mpu x<Xi,
f (X) <0 mpu x>Xi.

[pumensis Teopemy Jlarpamxka k pazHoctu f(X)-f(X1), momy4anm

f)-fo)= f (E)(x=x,),

rjae - Touka, Jexalas Mexy X U X1.

1) Ilyctb x<X;
TOT/A:

<X, f(&£)>0,f(E)x—x%)<0;
U, CJICIOBATEIIBHO,
f(x)-f(x1)<0,
WITH,
f(x)<f(x1). 1)

2) ITycTb x>X1;

TOTJIa:

e>x, F(£) <0, (E)(x-x%)<0,

(x)-f(x1)<O0,

u, CJICJ0BAaTCIIbHO,

WIH
f(x)<f(x1). (2)
CootHomenus (1) u (2) moKa3pIBalOT, YTO IS BCEX 3HAUCHHWM X, JOCTATOYHO OJIM3KHUX K X1,
3HAYCHHS PYHKIMU MEHbIIIE, YeM 3HaUCHHs PYHKIMU B TOUKe X1. Ciie1oBaTesibHO, B Touke X1 GpyHKIiwust f(X)
UMEeT MaKCUMYM.
AHanoruyHBIM 00pa3oM JOKa3bIBAECTCS BTOPAs YacTh — O JOCTATOYHOM YCJIOBHM MHHUMYyMa [4].
ITycte B Touke x=X1 umeeM f (x,)=0 ¥ Juid BceX X, JOCTATOUYHO ONM3KUX K TOUKE Xi,
BBITOJIHSIOTCS. HEPAaBEHCTBA
f'(x) >0 mpu x<Xi,
f (X) <0 mpu x>X1.
Torna npu x<X1 KacaTenbHasi K KpUBOM 00pa3yeT ¢ OChI0 OX OCTPBIN YToJl - (QYHKIUS BO3pacTaeT, a
IIpH X>X1 KacaTeabHast 00pa3yeT ¢ OChIO OX TYIMOHN yroy — QyHKIHs yObIBA€T; MPU X =X1 GYHKIHS IEPEXOIUT
OT BO3pAcTaHus K yOBIBAHUIO, T. €. UMEET MAaKCUMYM.
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Ecnu B Touke X2 umeeM f ' (x,) =0 M JJId BCEX 3HAYEHHMH X, JOCTATOYHO OJNU3KHMX K TOYKE X2, TO

BBINOJTHSIOTCS] HEPABEHCTBA
f (x) <0 mpu x<Xp,
f ' (X) >0 mpu x>Xz,

[Tpu x<X7 kacaTenpHask K KpUBOM 00pazyeT ¢ OChIO OX TYMOH yroi — (yHKIKS YOBIBAET, a IPH X>X2

KacaTelbHas K KpUBOH oOpa3yeT ¢ ocklo OX ocTpeiii yroyn — GyHKIUS Bo3pacTtaeT. [Ipu x=Xo dhyHKIus
nepexoauT OT Y6BIBaHI/I$I K BO3paCTaHHuIo, T. €. UMECCT MUHUMYM.

Ecau IpH X=X3 UMECM f (X3) = 0 n JJId BCEX 3Ha‘leHHfI, JOCTATOYHO OJIM3KUX K X3, BBIIIOJHAKOTCS

HEpaBEHCTBA
f (X) >0 mpu x<Xs,
f ' (x) > 0 npu x>X3,
TO (YHKIIMS BO3pacTaeT KakK MpH X<X3, TaK ¥ Ipu x>X3. CienoBaTenbHO, MPU X=X3 QYHKIUS HE UMEET HU
MaKcMMyMa, Hi MUHEMyMa. IMEHHO Takoii cirydaii nMeeT Mecto st Gynkuun Y=x3 npu x=0.
JleHCTBUTENBHO, IPOU3BOAHAS Y = 3X°, CIEI0BATEIBHO,

y |x=0 :O’y |x<0 >0’y |x>0 >0’

a 9T0 3HAYMT, uTo npu X=0 PyHKIMI HE UMeeT HI MaKCUMyMa, HI MHHUMYyMa.

Kak u3BecTHO, /U1 MOJHOTO ONpeAeIeHUs TUIOIAAH TMKa Ha BBIXOJIE aJICOPOLIMOHHON YCTaHOBKH,
onuchiBaeMoi GpyHKIHe ['aycca, JOCTaTOUHO ONpeesuTh Haualo, KOHEl, SKCTPEMYM U TUCTIEPCHIO TTHKA.

Onuiem onpeaeneHre TOYKHU Meperuda ¢ MoMOIIbI0 MaTEMAaTHYECKOT0 aHaIN3a.

PaccmoTpuM  Ha miockocTH  kpuBywo  Y=f(X), sBisiomiyrocs rpaduKoM  OIHO3HAYHOI
maddepenpyemoit hynkuuu f(X).

JlomycTuMm, 4TO KpHBasi 00palleHa BBIMYKIOCTHIO BBEPX Ha HHTEpBaJe (8,h), eciiu Bce TOUKU KPUBOii
JeKaT HUXKe 10001 ee KacaTeIbHOM Ha TOM HHTEpBAaJIE.

OtMeTHM, YTO KpHBasi 0OpaleHa BHITYKIOCTBIO BHU3 Ha uHTepBate (D,C), eciu Bce TOUKU KPUBO
JIeKaT BBIILIE JIFOOOH ee KacaTelbHOM Ha 3TOM UHTEpBalle.

KpuByto, oOpalmieHHYI0 BBITYKIOCTBIO BBEPX, OyleM Ha3bIBaTh BHINYKJIOH, a OOpamieHHYIO
BBINTYKJIOCTbIO BHU3 — BOTHYTOH.

Ha puc.3 noka3ana kpuBasi, BbIyKJiasi Ha HHTepBaie (8,0) u Bornyras na unrepsane (b,C).

v

L

b C X

00"

Puc.3. 3aeucumocms ¢ 6ude Kpugoii, xapaxmepusyiouieii 00UHOYHbBLI CTUMBLI NUK.

|

|

|

|
L
Xo

HampaBieHue BBIMYKIIOCTH KPHBOWM — Ba)kHas xapakTepuctuka ee ¢gopmbl. Hacrosmas pabota
MOCBAIICHA B TOM YHCJIE€ YCTAHOBJICHUIO TPU3HAKOB, IO KOTOPBIM MOXHO ObLIO ObI, UCCIeays (hyHKIHIO
y=f(X), cyauTh 0 HarpaBJICHUH BHIMYKJIOCTH e¢ rpadKa Ha pa3InIHbIX HHTEPBAJIaX.
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Bo3bmeMm Ha uHTepBaie (3,0) mpou3BONBHYIO TOYKY X=Xo (puC.3) W HpOBEIEM KacaTeJbHYI K
KpHUBOI1 B TOuke ¢ abiuccoi x=Xo. J[anHble OyAyT JOCTOBEPHBI, €CIIH Mbl YCTAHOBHUM, YTO BCE TOUKH KPUBOM
Ha uHTepBaie (a,0) 1exaTt HUKe ITOM KacaTeabHOM, T.€. YTO OpAUHATA JI000H ToUKU KpuBoit Y=Ff(X) MeHbIIe
OpIMHATHI Y KacaTeJIbHOM MPU OJHOM U TOM K€ 3HaYeHUH X [5].

YpaBHEHHE KPUBOW UMEET BUI:

y=f(x). ©)

YpaBHEHHE K€ KacaTeJIbHON K KPUBOM B TOYKE X =Xo UMEET BUL:

3_/_ f(Xo) = f'(XO)(X—XO)

50041

y= f(Xo)+ f'(XO)(X—XO). (4)

U3 ypaBuenwnii (3) u (4) ciaeayer, 4To pa3HOCTb OPAMHAT KPUBOM U KacaTeJIbHON MIPU OJTHOM U TOM

K€ 3HAYCHHUHU X PaBHA!
Y=y =)= 1 (0) = F (x)(x=xp).

Ipumenss reopemy Jlarpamxka k pasHoctu f (x) — f (X,), HOIy4HM:

y_g/: f'(c)(x—xo)— f'(Xo)(X—XO),

(Te ¢ JIeKHUT MEXKIY X0 U X), HIIH:

y—y=[f'()—f (X)I(x—Xo)-

K BBIPAKKCHUIO, CTOAIICMY B KBaJIPpAaTHBIX CKO6KaX, CHOBA MPUMCHSICM TCOPCMY Harpaana, Torga:

y-y=f (Cl)(C—XO)(X—XO), ®)
(Tme c1 JIeXKUT MEXKIY X0 H C).
PaccMmoTpuM cHavana cirydait, korja x>Xo. 31ech Xo< ¢1< ¢<X; Tak Kak x-xo > 0, C-xo >0 u Tak Kax,

KPOMeE TOTO, 110 YCJI0BHIO, f (c,)<0, To U3 paBeHcTBa (5) cinenyet, uto Y~ Y < 0.
[Ipoananu3upyem Teneps ciryuyai, korjaa x<Xo. 3aech X< ¢< c1<Xo 1 x-xo < 0, C-Xo <0, a Tak kak mo

ycnoBuro f'(c,) <0, To U3 paBeHCTBa (5) cinemyert, uto Y~ Y < 0.

TakuMm 00pa3oM, MBI JOKa3aid, YTO Jt00as TOUYKa KPUBOU JISKUT HUXKE KacaTelIbHONW K KPUBOM,
KaKOBbI Obl HM OBUIH 3HAYCHHUS X M X0 HAa HHTEpBaje (a,b). A 3TO 03Ha4YaeT, 4TO KPUBAs BBITYKJIasl.

AHAJOrHYHBIM 00pa30M JOKAa3bIBa€TCs, YTO €CIM BO BceX To4kax wuHTepBaysa (b,C) BrOpas
npousBoiHas GpyHkuuu f(X) momokurensHa, T.e. f7'(X)>0, To kpuBas y=f(X) Ha 3TOM HHTEepBaJie OOpaleHa
BBIMYKJIOCTBIO BHU3 (KpHUBasi BOTHYTAas).

PaccmoTpeHHOE BBIIIE MOXKHO HCIIOJIB30BaTh KaK MAaTEMAaTHYECKHH ammapar JUisi ONpeaesIeHHs
MH(GOPMATHUBHBIX MMapaMeTPOB BBIXOJHOTO aacOpOIMOHHOrO TMHKa. Kak oTMedanoch BBIIIE, BBIXOJHBIC
WH(POPMATUBHBIC CHTHAIBI Ha BBIXOJE aJCOPOIMOHHON YCTAaHOBKH WMEIOT SPKO BBIPAKCHHBIC
nuKooOpa3Hbie (POPMBI, KOTOPBIE MOJEIUPYIOTCS KpuBbIME ["aycca:

j0= Aol ©
(o)

Jlis onpenienieHnss MUHUMYMa M 9KCTpeMyMa IMKa UCIIOJIb3YyeTCs MepBasi MPOU3BOAHAs (HYHKLIUU
(6), T.c.

Yy (t)= y(t)[— — j ™
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Tenepp paccMOTPUM T€OMETPUYECKOE 3HAUYEHUE ONPEICIICHHs Hayajla, KOHLA, 3KCTpEMyMa H
aucriepcun nuka ¢ 'ayccooOpasHoi (opMoil ¢ MOMOIIBIO MPOU3BOAHBIX IO pe3yJbTaTaM aHaJloro-
udposoro npeodpazosanus. Kak u3BecTHO, Ipon3BOgHAS (PYHKIIMH BBITJISIIUT CISAYIOIINM 00pa3oM:

£ 0 = lim2Y ®)
Ax—0 AX
[IpumenuTenbHO K aHANOro-UppoBOMYy MNpeoOpa3oBaHUIO, BpEeMs MEXIy IBYMS TaKTOBBIMHU

MMITYJIbCaMH BbIpaKaeTcs B Buae AXwus ¢opmynsl (8), a 3HadeHHme Ay IBIAETCA Pa3sHOCTHIO MEKIY

BBIXOJHBIM 3HA4YeHHEM aHajoro-impposoro mpeodpazosarens (ALl u mpeasiIymuM BBIXOJIHBIM
3HaueHueM ALIIL. Otcrona cienyer, 4To MOMEHT Npu Ay > K, IPUHUMAETCS KaK Hayajo MHUKa, 8 MOMEHT

pu AyS‘K‘, — KaK KoHell IMka. MOMEHT BpeMEHM Iepexona 3HadeHUs Ay U3 IOJIOKUTEIBHOTO B

OTpHULIATETFHOE MPUHUMAETCS KaK IKCTPEMYM IHKa.
Kak 06bU10 ykazaHO BbIIIE, MPH OMpPEIEICHUH IUCIIEPCUM afCOPOLIMOHHOTO BBIXOAHOTO IHKAa,
CJIeIYET ONPENEIUTh TOUKY nepernda GyHKIHMH, ¢ TOMOIIBIO BTOPOH nmpon3BoaHOoN pyHkmu ["aycca:

y"(t)=y(t)(—%} ©)

l'eomerpuueckoe 3HayeHHWE BTOPOM NPOU3BOAHONW MPUMEHHUTEIBHO K aHajaoro-uudpoBoMy
peoOpa3z0BaHUIO BEIMJIAIUT CIETYIOIIMM 00pa3oM:
Az =AY, —AY, ;. (10)

MomeHT Bpemenu niepexofa AZ U3 MOMOKHTENHFHOTO 3HAYEHHS B OTPHIATENBHOE, IPUHEMAETCS
KaK TOYKa mepernoda (yHKITUH.

Ha ocHOBe TMOJy4eHHBIX pE3yJIbTATOB aHajM3a PACCMOTPEHHBIX MATEMATHYECKHX MOJIECICH,
OTIpEeACIAIOMUX HH()OPMATHBHBIE TapaMETPhl THKA, MPOW3BOAWTHCS VYIPOIICHUE MPH IOCTPOCHHUH
amnmapaTHbIX  YCTPOMCTB, ONPEISNAIOMUX HHOOPMATHBHBIC TapaMETPbl UCCIEAYEMbIX IHUKOB.
[TpakTHYeckoe UCTIOIL30BAaHUE TIPUBEICHHBIX MATEMATHICCKUX MOJICITICH HAMHOTO YIIPOIIAET MOCTPOCHUE
ABTOMATH3MPOBAHHOW CHCTEMBI YIIPABJICHUS aJCOPOIIMOHHON YCTAaHOBKOMW TS TIOJTYYEHHSI 0CO00 YMCTBIX
BemiecTs [6].
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