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HATYPAJIBHBIE U COCTABHBIE ®YHKIIUN
NATURAL AND COMPOSITION FUNCTIONS

AnHoramusi: OTKPBITB: (QYHKIIMA — YIABTPAIdMO, YIbTpapaaukal, yiabTpajlorapudm,
TUNepHaTypanbHas (YHKINS; sIepHbIE YMHOXKEHHS — CIIMSIHUE U BHEJPEHUE; 3aKOH JIOKAJIU3alUU
KOpHel anreOpanyeckux ypaBHeHUU. Pa3paborana tabmuna (yskiuii. [TokasaHo, kak y3HaBaTh
CTETNIEHHOM PSI/l U paJNyC €ro CXOUMOCTH, HEKOTOPBIE TOKIECTBA U CBOMCTBA (DYHKIIMH, 3HASI TOJIBKO
HOMCEDP CTPOKHU HJIN CTOJ'I6I_[a H‘IeﬁKH, B KOTOpOﬁ OHa paciojiaracTcs.

Abstract: Opened: functions — ultralamb, ultraradical, ultralogarithm, hypernatural function;
nuclear multiplications — fusion and embedding; law of localization of roots of algebraic equations.
A table of functions has been developed. It is shown how to recognize a power series and its radius
of convergence, some identities and properties of a function, knowing only the row or column number
of the cell in which it is located.

KiaroueBble cioBa: mapaMmerpuueckas TaOJiWIa;, HaTypalbHble (YHKIWHW; SJIEPHBIC
MPOU3BEICHUS.

Keywords: parametric table; natural functions; nuclear multiplications.

Bonbmias yacte 3agau MaTeMaTHKU Hepa3pelInuMbl 0e3 yiabTpaHaTypalbHbIX (GYHKIUNA. ITO
PE3KO YCIOXKHSIET paboThl B (PU3HKE, ACTPOHOMHHU U APYTUX HaykKaX. [10Ib3ysCh TOIBKO METOAAMHU
TBIKAHHUS, U HE HMesd HHUKAaKOM BO3MOXHOCTH aHaJlW3a IOBEJICHUS MPOLECCOB U SIBICHUM,
HEBO3MOKHO OBLJIO OBI MTOJTyYHUTh COBPEMEHHBIE Pe3yJIbTaThl BO MHOTHX HayKax. Bo BpemeHa Diinepa
Ha TIOMOIIIb MaTeMaTHKaM NpHUIILIa TUIepreomeTpudeckas GyHkius. HecMoTpst Ha To, 4TO IOCTYII K
0O0JIbIIIel YaCTH BO3MOXKHOCTEH yIbTpaHATYPAIBHBIX QYHKIHH OHA Ja€T TOJIBKO Yepe3 CIOKHEHUIIe
npeoOpa3oBaHus BXOJHBIX MapaMeTpoB, MaTeMaTHKaM yAaloCh HCIOJIb30BaTh HEKOTOPHIE TaKHe
YaCTH BO MHOTHX CIIOKHEHIINX 3a/1auax Apyrux HayK. CucTeMaTu3anus 4aCTUIHBIX BOZMOXKHOCTEH
TUIEePreOMeTpUUecKoil  (YHKIMU HACTONBKO CJOXHA, YTO TpeOyeT I1el0oe MHOXECTBO
JOTIOTHUTENBHBIX (DYHKIIMHI U YnCer.

@MG)K)I}/HaPOILHBIﬁ HayuHbIi xkypHan "®narman Hayku" Ne3(14) Maprt 2024
www.flagmannauki.ru | 8(812)9052909 | info@flagmannauki.ru



PA3/IEJI: MaremaTndecKkue U €CTECTBEHHbIE HAYKH
Hanpasnenune: ®u3nko-mMaTreMaTUYECKUE HAYKU

1 mronst 2023 rona 6bu1a OTKpBITA cOOpHAas GyHKIMA. OHAa Kak yHUBEpMAr, B KOTOPOM MOXKHO
HaiiTu Bc€ HeoOxomumoe. I, kak B yHUBepMare, Kak10€ HEOOX0UMOE JIS)KHUT Ha CBOCH, CIIEIINaTbHO
COTBOPEHHOM Ayl He€ mosiouke. MlHOT/1a MBI TOBOPUM O HEH, Kak 00 OJHOI runmepHaTypajJbHOM
¢yskuuu. Ho yamie mpuxoIuTcst TOBOPUTH O HEHM, Kak O LEJIOM OTpsAe (yHKUMH — COOpHOM.
l'unepnatypanbHas ¢yHkuss MtS mo3BoJiMa HE TOJIBKO Ha MOPSAJOK IPOIIE IOJIb30BATHCA
yIbTPaHATYpaJbHBIMK  (YHKUMUSMH, HO M BBLACIUTh HMX B CAMOCTOSTENbHBbIC (YHKIHH.
CucremMaTu3upoBaTh CBOWCTBA M TOXKJAECTBA (PYHKIMH, CXOIUMOCTb HMX CTENEHHBIX PsIOB,
OTHOCHUTEINIFHO apaMETPOB TMIIEPHATYPAIBHOM (DYHKIIMH OKa3aJI0Ch TAK)Ke HA TOPSIIOK MPOLIE, YeM
y THIIEPreOMETPUYECKON. J[axe 3TOT JajleKO HEMOJIHBIN IepeYeHb €€ JOCTOMHCTB II0KA3bIBAET, YTO
THIepHATypayibHas QYHKIMS MIS — 3TO HACTOALIMIA Moxapok cynsObl! B 3T0if craThe mokaxeMm u
JpyTUe MOJIe3HbIE BO3MOXKHOCTH THUIEPHATYPaIbHON (PYHKLUH, KOTOPBIX y THIEPreOMETpUYECKON
(yHKIMY IPOCTO HET.

Ota craThs 000011aeT pe3yabTaThl UCCIEAOBAHMS TMIIEPHATYPATbHON (DYHKIIMH B TEUECHUU
BCEro JEBATH MecsAleB co JHA €€ OTKpbITUs. CpaBHMTE 3TH pe3yJbTaThl C pe3yibTaTaMu
MHOTOBEKOBBIX HCCIIeI0OBaHUN TurniepreomeTpuieckoil pynkuuu! Crout au Bam npucoetuHUTHCS K
HCCIIeIOBAaHUIO runepHarypaibHoil Gpynkuuun? [Togymaiite Xopoluo, npexae 4eM oTKa3aTbes. 34ech
JIOCTATOYHO BCErO JINIIb ITOHATh KOHCTPYKTUBHBIM IPUHIIUII MATEMAaTUYECKUX CYIIHOCTEH, JajbIle
BCE MOMAET Kak MO Maciy.

l'unepuatypanbHas QyHkuuss Mts umeer 3 mapameTpa OCHOBaHUA U 1 mapaMmeTp Kopiyca.
Tem KTO0 y>ke XOpoIlIo ¢ Hel 3HaKOM, y100Hee CMOTPETh Ha €€ KpaTKUil BUA

h
MtSmes(X) =t +x+ X5, (% hl—ma+t+ hs)) (1)

Ho mepen atiM Bce paccMarpuBaroT €é B 6oJiee moapoOHOM BHJIE
,2-1 5 3-1
x X
MmtSyes(x) =t +x+ iﬂ(—ma +t+2s)+ ﬁn(—ma +t+3s)

" a=1 T a=1

” 4-1 i 5-1
+Zl_[(—ma+t+4s)+§1_[(—ma+t+55)+--- (2)

T a=1 T a=1

A B camMOM Hayalie 3HaKOMCTBA, JIFOOYIOTCSI BCEMU €€ MOAPOOHOCTIMHU
2 3

X X
MmtSpyes(x) =t +x + 7(—m +t+2s)+ g(—m +t+3s)(—2m+t+3s)
\ !
X
+E(—m+t+4s)(—2m+t+4s)(—3m+t+4s)+--~ (3)

OOHyJIeHHE TTapaMeTPOB OCHOBAHWSI, TIEPEBOJANT THIIEPHATYPATBHYIO (YHKIIUIO B OJIHO U3
BOChMH cocTosiHui. Harmpumep, eciu m=0, t=1, =0, GyHKIUS IEPEXOAUT B COCTOSTHUE IKCIIOHCHTHI.
Ecu mao6opot, m=1, t=0, s=1, ¢yHkusa, Ha000pOT, IEPEXOAUT B cocTosTHUE Jorapudma. UToOb!
MOJTyYHTh apUPMETHUSCKUN KOPESHb, HY>)KHO OOHYJIUTH IMapameTp S
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( m+1)(")2 (=m + 1)( 2m+1)(")3
m x - m - - m
\/1+x=mtsm,1,0=1+g+ > m/_ 3 n

4
(—m+1)(—2m+1)(_3m+1)(ﬁ) + (4)

4!

Ecnu HyXeH KBaJpaTHBIH KOPEHb, YKa3bIBaeM Iapamerp m=2

2\ 2 x\3 x\*
VT+x=1+1+ (_1)2(5) + (_1)(;!3)(5) + (_1)(_315_5)(5) + oo (5)
VIt x =misy10(x/2) = 1+ g B 2x><24 + zizie B zi:izis te ©)
To4HO Takxe ¢ OMHOMUHAJILHBIM Pa3I0KEHUEM
14+x)" = mtS%’LO(nx) @)
U TCOMCTPUYCCKHUM PAAOM
ﬁ = Mts_q /n1,0(NX) (8)

Jliia Hac apudMeTHUeCKU KOpeHb, ONHOMHHAIILHOE PA3JI0KEHHE U TEOMETPUUECKHUM PsiT —
3TO paszHble Bemu. OOHYIHMB mapaMeTp S, Mbl TOJBKO IMEPEBENId TUIEPHATYPAIbHYIO (PYHKIHIO B
COCTOSTHME HaTypalbHOrO pagukaia. Jlanee, ucXoas U3 HamMX TMpeACTaBlIeHUl 00 ATHX
HaTypalbHBIX JEUCTBUAX, B KAXKJOM U3 3TUX TPEX CIy4yaeB, MOJaBajl UX CTENECHU B MapaMeTphbl
¢byHKIMYU mo-pazHomy. OJTHO M TOKE COCTOSIHUE MOYKHO HCIIOJIb30BATh /ISl COBEPILIEHUS Pa3HBIX, C
HAIlIEW TOYKM 3pEHHMS AEHCTBUI, M0/1aBas OCTAJbHBIE MTAPAMETPHI MMO-PA3HOMY.

OO6nynMB emi€ 1 M, Mbl IepeBeAEM TUIIEPHATYPAJIbHYIO (DYHKIIHIO B COCTOSIHUE BO3BE/ICHUS
HaTypaJbHOI'O YUCIIa B CTENIEHb, TO €CTh B COCTOSIHUE HKCITOHEHTHI. HOo Mo’keM Hcmonb30BaTh HE BCe,
a TOJBbKO YETHBIE WIM TOJBKO HEUETHBIE WIEHBI CTENEHHOro psaa. Torga 3To OyneT COBCeM He
9KCTmoHeHTa, a CoSh wmim Sinh cooTBeTcTBeHHO. OJHO M TOXKE COCTOSIHUE pa3Hble (QYHKIUH
HCIOJIB3YIOT MOo-pa3HoMy. DYHKIMM CIUIOUIHOTO Psiia MCIOJB3YIOT Bce wieHbl psaa. Ho ectb
(GyHKIIMHU, KOTOPbIE UCTIONIB3YIOT TOJIBKO WIEHBI ONPEIeIEHHON TEPHOTUIHOCTH.

isinx = mtsg 1 o(ix, %2,1) 9)

B ornamumu OT cBOeil cecTpbl — TUIMEPreoOMEeTPUYECKOr (PYHKIMH, THIepHaTypaibHasi
MO3BOJISIET PA3JIOKUTH Ce0sI B TAOIHUILy CBOMX COCTOSTHUI. DTO MO3BOJISET JeTallbHEE pacCMaTPHUBATh
KaK K€ YCTpOEHBI HE TOJIBKO HaTypaibHbIe PYHKIIMH, HO U UX coequHeHus. Tabmuma mpenckaszania
CYILIECTBOBaHME TaKUX (YHKIIHI, KOTOpbIE paHee ObUIM HEU3BECTHBHI, MOJICKa3alla, B KaKUX 3aJadax
Y KaK MU T0JIb30BaThCA, MOKa3aia, YTO BOZMOKHOCTEH Jake y JaBHO M3BECTHBIX HAM CTaApUHHBIX
(GyHKIMH HaMHOTO OOJbIIe, YeM MBI MPEACTaBIsUIM paHblie. [lomoraer nmydine MOHMMATh, Kak
paboTaeT KOPHECKOMHUS — METO/T OIpeieieHHs] POPMYIIbl KOPHSI TEOPETUUYECKH JIF000TO YpaBHEHHUS.

OyHKIMHM, KOTOpble HE BXOASAT B TaOnuily, HE SIBISIOTCA HaTypaibHbIMU. Hampumep,
JNECATUYHBIN Jorapudm — 3TO yxke cocTaBHass (QyHKius. OHA COCTOUT U3 ABYX HATYpalbHBIX

JorapupMoB.
Inx

logox = ——
910 In 10

(10)
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[TapameTrpudeckas TabnuIa HATYPATbHBIX (yHKIIHHA

00 h—1
h
X
MESpesX =+ Z Fl—[ (—ma+t+ hs)
h=1\ a=1

acthx = ath—
X

Tabmuna 1.

i
actgx=5—atgx

Qe

acos X = 55 asin x

X —lam(=x)|1[1 | m(A+mx) |m| lun,(mx) |;
t=0 ath(x) 2| asinhx |,
atg(x/i)i asin(x/i)i
exp X Imbsx |sfm| VI+mx [m| brig(mx) |
=Nl | cos(x/i)|sin(x/i)i %1 1+ x/n)" —
cosh x sinh x “al L—x/n)™
. t t+hs -ma+t -ma+t+ hs
| 00 01 10 11
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Ha poccuiickom TpEXIBeTHOM (iare pacronaraercsi o6o3HaueHue croyonoB Tadiaunbl. Ha
3enéHOM (rare — HoMepa CTPOK. SlaepHble mapameTpsl M, {, S UAYT B TOM K€ HOPSIKE, YTO U I[BETA
B cucreMe RGB. OHM Kak TpH KHTa — B OKEaHE BO3MOXKHOCTEH, Ha KOTOPBIX IOKOSTCS BCE
HaTypaybHble (PYHKINU U UX COCTUHEHUS.

Pagnyc cXoquMOCTH CTENEHHOro psifa (YHKIMU 3aBUCUT OT HOMepa CcToyiOma tabnuisl. B
HyseBoM ctondue (00) paauyc cXoaMMOCTH OECKOHEUYeH. 3[ech HeT mapameTpoB M u S. B mepeom
cronbue (01) mBa Buma dymxmmit JlamGepra: mM6 lam(x) = —mtsyg1(—x) u yabTpamdMO
Imbg(x) = mtsg; ;(x). Y obenx et mapamerpa M. Mx creneHHoil pan cxonurces, koraa [sx| < 1/e.
Bo BTopom cronbie (10), morapudm u pagukai, paauyc cxoaumocTt 1. B tpersem crombue (11)
yneTpanorapudM lun u ymerpapagukan brn . Hx cremenHolt psm brng, (x) = mts,, 1s(x/
1
|s|Isl|m—s|Im=sl *
cxoauMocTh 1ipH |x| < 1. OyHKIMU apKKOTAHT€HCOB U apKKOCHHYCA, YTOOBI HE OOBSCHSITH Kak B
HUX [0J]aBaTh apaMeTp KOPIyCca, BHIHECEHBI B IPUMEYaHUE.

CreneHHOW psij TUNEpHATYpalbHOM (YHKIUMM MMEET OECKOHEYHOE KOJIMYECTBO YJICHOB.
h
X
Kopnyc uiena ~; 3ABHCHUT TOJIKO OT HOMEpa WIeHA h u mapamerpa kopmyca X. I[Toka h < 2, sapo

m
X .
m) CXOQUTCS, Koraa |—| < YV arcsinhx , m=2, s=1, mosToMy moOIy4aeTcs

unena [[PZ}(—ma +t+ hs), paBHo 1. KoHeuHO, ueHBI CTENEHHBIX pPAAOB, HE SBIAIOTCS
MaTepHalIbHBIMU O00beKTaMu. TepMUHBI KOPIYC, SIAPO U COeJMHeHHUe sijiep, 0003HAYAIOT JIUILb
MaTeMaTHYECKHUE CYILIHOCTH.
[TapameTpuueckue TokaecTBa (DYHKIHMIA CIUIONIHOTO psjia HYJIEBOW CTpOKH, y koro (=0,
TOKJECTBA KPATHOCTH
CXMtSpyos(x) = mts%o’%(cx) (11)

MepBOM CTPOKH, y Koro t=1, ToxkecTBa crernenu

Cc
(mtsmrl, s (x)) = mts%lé (cx) (12)

[Tpumenenne GyHKIMN U UX SIEPHBIX COSAMHEHUH B MHOTOWIEHAX
MHorouseHsl IEpBOro poaa

Fxf + Gx9 + Hxh =0 (13)
1> 1g1 > IAl (14)
x = v X brng y(R) = vet#nsn® (15)

v — 3T0 000 KOpEeHb BBIOpAaHHOTO JBy4WwieHa. Bce KOpHM BBIOPAHHOTO JBYWIEHA — 3TO
paJMKaIbHBI MHOTOYTOJBHHK, OCHOBa KUCTH. Eciu cpemanmii uineH Gx? — OeCIUIONHBIA, TO BCE
KOPHHM TPEXUJIEHA PACOJIAraroTcs Ha KUCTH ofHoro aBywieHa Fv/ + Hv™ = 0. Ecin miogoHOCHSI,
TO OJIHA YacTh KOPHEH pacronaraercs Ha kuctu aBydnena Fv/ + Gv?Y = 0, Bropas yacTh KopHeii —
Ha KucTH jaBywieHa Gv? + Hv" = 0. Tlpu mo60oM KoJM4ecTBe UWICHOB, IUIOXOHOCHBIE CpPEIHUE
YJICHBI UCITONIB3YIOTCS B JIBYX Pa3HBIX PAJUKATBHBIX MHOTOYTOJIbHUKAX.

KonnuecTBO IIOJOHOCHBIX KUCTEH BCEra MEHBIIE KOJIWYECTBA WICHOB ITOJMHOMA. Ecim
BBIOpaTh OCCTIONHBIN ABYUYICH, HA KOTOPOM HET KOPHEH MCXOAHOTO YpaBHEHWsI, CTETICHHON P
ynbTpapaaukana brn ve coraéres. I[ogoHOCHBIE pauKaIbHbIE MHOTOYTOJIBHUKHA — 3TO BCE KOPHU
JIBYYJIEHA, COCTOSILIETO U3 ABYX UIAYIIUX MOJAPS] TUIOJOHOCHBIX YJIE€HOB UCXOJHOTO YPABHEHHSI.
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Kpaiinue uneHsl Bceraa mioJOHOCHbBI. UTOObI OnpeenuTh MII0JOHOCHOCTb CPETHETO WICHA,
HY>XHO cpaBHUTH D amamerpant u T crenenant. U ecmm D > T, cpenuwmii unen 6ecrutogeH. Torma
OCTaHETCS TOJBKO OJ[HA Mapa UIYIIHX MOAPS] IUIOAOHOCHBIX YWIEHOB — KpallHUE YJICHBI.

_ |F|l9~hlx|H|lf-4l lg—h|l9=hlx|f—g|lf-4l

e 1= [f=h|I/=Al (16)
Tabmuma 2.
Kopuu tpéxunena
x”+2x3+8=0 x”+9x3+5=0
/”/F—J "_H_%\\
. ///O/ \O\\\
R . \‘\ //
\C\\\ //5/
7| 8 49 35
v = — I Uy = - I yUn = - 5
x = v X brng y(R) = vet¥msn® (7)
Tao0mnwuua 3.
dopmMupoBaHUE MapaMETPOB yiIbTpapaganKaia
B=f—-h Ln(_g) N=g-—h R= -G Blue D>T
v=e B FyB-N
B=f—-g 1n(-¢) N=h—-g R = —H Red DT
v=e B FyB-N
B=g—h Ln(-3) N=f—h R = —F Navy
v=e B GvB-N

Ecim unenoB 4 u 60Hee, KOpHU OIIPCACIICHBI YK€ HC 4CPE3 OAHH YJIbTpapaduKal, a 4€pc3
IMOYTOBOC MPOU3BCACHUC ABYX YJbTpPapaJauKaliOB. 3II€CB HYXXHO MPOBCPATH INNIOJOHOCHOCTBH YK€

JIBYX CPEHUX YJIEHOB.
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KopHH 4eThIpEXUIEHHOTO YPaBHEHHUS
4572 4+ 3x7 +2x34+5=0 4x%2 +3x7 +20x34+5=0
I /
*\S\%j/f R R
-1 1 -1 7
4x1%2 4+ 30x” +2x345=0 4512 4+ 30x7 +32x34+5=0

L
W %

Hanpuwmep,
x12+2x7+5x34+10=0
“ i
1 /’/}x\ﬁ
o s R
-1 .
-2 -1 7 2

Pucynok 1. Bce kopHU 4eTbIpéXusieHa Ha OJJHOM paJuKaJIbHOW KUCTH

v2+10=0

Ln(—10) -2 -5

v=e 12z ,B=12-0,Ny=7-0,N, =3—-0,R, =—F=,R, =

V12—7’

X =v brng ey, n,(R1, R2)

pl2-3

Tabauua 4

(18)

(19)

(20)
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MHoro4/ieHbI BTOPOro poaa

B MHOrowieHe BToporo pogay = xe YIBTPAIIMOBI COCTMHSIOTCS B TOYTOBOE
npousBeieHne  x =y lmbgs s, ..(—21y*, —2z;y%2,-+) . Jlnd  MOYTOBOTrO  NPOM3BEJCHHSA
HCIIOJIB3YETCs ONEePAIHsl [IOYTOBOE YMHOXKCHHE

Z1x514+2,x52 4+

x =y Imbg, (=2,y*)@Imby, (—2,y*2) = y Imbay, 5, (—21y°*, —2,y°2) (21)

MHoro4/ieHbI TPeThEro poaa

d
axPex = of YIBTPAIIMOBI COCJIMHSIOTCS B BAJIFOTHOE

B MHOrowieHe Tperbero pona x
af cf

(a+c)?’ (a+c)?’ '

npousseneHue x = Imbg_p, _4... ( - ) JlJi BaJIFOTHOTO IPOMU3BEJIEHUSI UCIIOIB3YETCS

orcpanus BaJIIOTHOC YMHOXKXCHUC

x = lmb_y ( (aj’; )2) $Imb_y (ﬁ) = lmbg_;_4 (ﬁﬁ) (22)

ITouToBOe yMHOKeHHE

[ToutoBOE yMHOXEHUE — CIUsSHHE (QYHKIMHA ObUIO OTKPBHITO B Hayaje MPOLUIOro rojia, B
MOCJIEHEN dKCIeIuIuu Ha anreOpandyeckue ypaBHEHMs, WM KaK UX ceiuac Ha3bIBalOT aBTOPHI —
MHOT'O4JIEHBI IEPBOTO poAa. DTOT BUJl COEUHEHMS AJIEP, BEPOATHO caMblii TpocToil. [Tpu nmourosom
YMHOXKEHUU QYHKIHHA

(Zrm0 oS ma+ e+ hysp))) @ (Sinco (o T2 (ma + £+ hysy))) (23)

MIPOUCXOJUT OYTOBOE YMHOKEHHUE KAXKIOT0 YjieHa psiia OAHON (PYHKIINHU, C KaXKIBIM YJIEHOM
PAI0B, KOXKIOU ApYroi GyHKIUH.

(h ! Mo (-ma+t + hlsl)) ( th L(-ma+t+ thz)) (24)

hy!
B 1100BIX siI€pHBIX YMHOXKEHHUIX KOPITyCca YMHOXKAIOTCS KaK OOBIYHO
xh1 xh2 xh

T @ = o Xt (25)

HO‘-ITOBOG YMHO)KGHI/IG ﬂIlep BBIITOJIHACTCA TaK
]'[h1 1( —ma+t+h;s,) @ l'[h2 1( —ma +t+ h,s,) = ]'[hlJth 1( —ma + t + hys; + h,s,) (26)

I/ITOI‘O, IIpU MOYTOBOM YMHOKCHUU [IBYX HYJIICHOB ITOJIYUAaCTCA

M1 a1
1_[( ma+t+h;s;) |@ 1_[( ma+t+hysy) | =
h1+h2 1 xh  xhe
H (—ma+t+ hys; + h,s,) X 1 X I (27)
1- 2-
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Hanpasnenne: ®u3nko-maTeMaTHYeCKUE HAYKU

Snpo ]_[h1 1( ma+t+ hyS;) COCTOMT U3 SAePHbIX MHOKHTedei (—m+t+

his)(—2m +t + hys)(—3m + t + hyS)... Konn4ecTBO sAepHBIX MHOXKHTENIEH B SIPE OTPaHUYEHO
HWKHEH W BepxHed rpanuneid a = [1;h — 1] = [1;h). Tlostomy y unenoB h =0 u h = 1 Her
aaepHbIX MHOXKHTeNeH. VX saapo paBHO 1. Ilpu cnusiHuM MEpBBIX YICHOB MEPBOTO M BTOPOTO psiaa
(hy = 1,h, = 1), nosBiISAIOTCS SIICPHBIC MHOXKHUTEIIN M Y HUX, TAK KAK CyMMa UX HOMEPOB Oy JIeT yiKe
6onpie 1.

BasroTHoe yMHOKeHHe

B sjepHOM yMHOXEHUM BCE, KpOME CaMUX sIEp YMHOXKAETCS TaKkkKe, Kak U B OOBIYHOM
YMHOXCHUHU. BaoTHOe yMHOKeHHE (BHEIpeHUE) ObLIIO OTKPBITO JIBa MECsIa Ha3aj, U eiié He 110
KOHIIa uccienoBano. Kopmyca 31ech Takke MpoCcTO YMHOXAKOTCS, @ BOT BaJIOTHOE IPOU3BE/ICHHE
siiep y)Ke 3aBUCUT M OT UX KOJIMYECTBA, U OT HOMEPOB UX WieHOB. ONepaluio CIUsSIHUE Mbl HCKaIH
5 ner. Ceroans y Hac yxe OoJbllie onbiTa B TOAOOHBIX MccienoBaHusx. Ho onepanus BHeapeHne
OKazajachk 0Oojiee KpenkuM opemikoM. [Toka MojkeM MoKa3aTth JIHIIb HEKOTOPbIC MPUMEPHI C IBYMs
SIIPAMHU.

xnxb+cxd =ef (28)

x = lmb_,, (%) $ Imb_, (ﬁ) (29)
tmb_y () = 1+ By (T (L = kb)) (30)
tmb_() = 1+ Tz (B TS (1 — he) (3D)

VY «HOBBIX BaJIOT», KPOME sI/IEPHOTO IIPOU3BEIEHNS, MOABISAETCS 1€ U «KojebaHue Kypcay,
KOTOpO€ MpHUOaBisieTcs WIM OTHUMAeTCs OT HOBOIO sJepHOro mnpousseneHus. Iloka 3tu
MaTeMaTU4ecKue CYIIHOCTH He OyAyT HCCIEIOBaHBI IOJHOCTHIO PEIIEHO IOJIb30BATHCS ATOH
BpEeMEHHOI TepMHUHONIOTHEeH. Tak Kak e€ JJIOrMKa COBIA/aeT € JIOTUKOH MOJTy4YeHHBIX PEe3YJIbTaTOB.

MA@ —1p) $TIL23E —1a) =TI e — 1b — 1d) (32)
21t — 2b) $ 1222 (t — 1d) = [[2£1 (¢ — 2b — 1d) — 2(b? + d? — 2bd) (33)
3-1(¢ —3b) $TIA22 (¢ — 1d) = [I3522(¢ — 3b — 1d) — 6(1 — 4b)(b? + d? — 2bd)  (34)

[1324(t — 2b) $T1324 (¢ — 2d) = [12527*(t — 2b — 2d) — 8(t — 2b — 2d)(b* + d?2bd) (35)

OTkyaa B cocTaBHBIX (PyHKIUSAX OepyTcs uncia bepHymim, uncna Dinepa. ..

axb+cx4-.-

B pacCMOTPEHHOM  MHOTOWICHE TPETBETO poJa X = ef y.]'IBTpaJ'IBM6BI

COCIUHATIOTCA B BAJIKOTHOC IIPOU3BCIACHUC
af cf
x = lmbg_, _ (——) 36
$-b,~d, (a+0)?’ (a+c)?’ ( )
f
(a+c)?’
MBI MOXEM 9TO BBIT'OIHO HNCITIOJIB30BAaTh " BbBIPA3UTH 9TO Ke IMPOU3BCIACHUC TakK:

Imbg_p, _q...(aR,cR,-++). Ilocne BamOTHOrO YMHOXXEHHUS TPOU3BEJICHMS Pa3HBIX UICHOB MOJKHO
. RR .
YHOPSAOYNTh U OOBEAMHHUTH MO OJMHAKOBOW HYacTH KOpITyca e Tak MBI MONy4YrM OOBIYHBIN

[TapameTp kopityca KakI0ro BaJIOTHOTO MHOXKUTEISI IMEET OJMHAKOBYIO 4acTh R =

crerieHHOH pan oT R. KoaddumumenTsr 3THX 4ieHOB OyIyT CyMMamH BaJIOTHBIX MPOM3BEIACHUI
YJICHOB, HOMEpa KOTOPBIX B CYMME PaBHBI HOMEPY 3TOT0 4YJICHA.
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B coemuHennsx sec X = cos™ ! X, tg X = sin X X sec x emé npore. VX ncxoanpie GyHKIUN 1
TaK UMEIOT OJMHAKOBBIN KOPITYCHBIN mapaMerp X.

x3 x> x’ x? x* %6 %3
tg(X)=(1x—1;+15—17—!5+...)(1+1;+SZ+61E+...)=1x+(1><71><3—1);+
(1><5><5—1><1><10+1)%+(1><61><7—1><5><35+1><1><21—1)%+... (37)

ITpu 0ObIYHOM YMHOXEHUU AiAPa He u3MeHsAtoTcs. Ho 31eck sipa uayT yke He 1o 0JTHOMY, a
LENbIMHA apceHaaMu. YToObI onacTs B CBOW apceHall, IPOU3BEICHUS IPUBOAAT ce0sl K 00IemMy
3HaAMeHaTeno — (akTopuanry kopmyca. OTCIOa MOSBISIOTCS TPETBH MHOXKHUTEIU. AJITOPUTMEI
MOJTyYCHHS YHMCJICHHBIX 3HAUYCHUH apceHaJIoB, MCHOJB3YIOT uynciaa CTUpIMHTa M MpOoYHe YHCia,
OCHOBaHHBIE Ha PEKYPPEHTHOCTH, YTOOBI y3HATh CyMMY apCEeHAaJIO0B.

Ecimu yMHOXUTB 3Ty COCTaBHYIO (DYHKIIHIO HA HATYpPAIbHYIO (DYHKIIIO KOCUHYC, TIOJy4YUTCS
CHOBa HaTypajbHas QYHKIHS CHHYC. 3HAYUT, CaMO 110 ce0e MPOCTOe YMHOXKEHHE HE TPEeIONIpeeseT
TOTO, YTO Pe3yJbTaT OyAeT 00s13aTETLHO COCTABHON (PYHKLIUEH.

[Tupamuna nocinegHen sUSUKU

x> +2bx—1=0 (38)

x=—b+VbZ+1 (39)

VBZHI=1+2-32 4452 15752 4. (40)

x=-b+VbZ—1=1-b+2 324452 15752 (41)
2! 41 6! 8l

OTOT *%e KOPCHDb OIIPCACITIACTCA YCPEC3 IIPOU3BCACHUC

x =v X brny 1(—2b/v),v =1 (42)
— B - 2
brny1(=2b) = Xg-o ((gi!)gng=11(_27’ +1+ 19)) =1 —p4 SHLDE

2!
(=2+1+3)(-2x24+1+3)b3 n (=2+1+4)(—2x2+1+4)(—-3%x2+1+4)b*
3! 4!

(43)

b? b3  3x1x1b*
brng,(=2b) =1-b+—+ 0 ——,

(44)
3HauwT,

—b+\/b2—1=vxbrn2,1(—%),v=\/f (45)

YETHple YIeHBI CTENEHHOrO psila MpUHAIEKarT cnaraeMomy Vb2 — 1, HeuérHBlC —
cnaraemoMy —b. J[jsl MOJHOTO KBaApaTHOro ypaBHeHHs ax’ + bx + ¢ = 0 5Tu cnaraeMble OymyT
BBITJISJIETh TaK

_by b—z—gzvxbrnzll(—b/av),v= /—i (46)

2a 432

UroObl BBIBECTH YIbTpapauKalibHyl0 (OpMyly KOpHS TpEXujeHa, HO B paauKaiax,
HCIIOJIB3YETCS CIEAYIOINN aJrOPUTM.

XM +px"+q=0 47)
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Eclii cTeneHy m ¥ N Helb3s COKPaTUTh, Kak B X° + px* + q = 0,
To,
1-(m-s)h

h
_p
x=fy+ b + bty g, =Ly XV, ™ Ly = % x [12=1(—ma + 1 + hs) (48,49)

Bo3sMméM ypaBHenue creneneit 3,1

X3+px+qg=0 (50)
X=f0+f1+f2 (51)
1-2h
fp=Lp XV, ? (52)
SN
Ly = h?; x 1_[(—3a +1+2h) (53)
' a=1
_ p
x=/Vp - e (54)
s yno6ersa 3amennm Vy = A, V; = B
_ 3 b
=VA- = (55)
Teneps HaZO BOCIIOIB30BaThCs TeopeMoii Buera. M VA, u /B HMEIOT 110 TpH KOpHSL. aj3 =A,
bj3 = B. PasHble KOpHU TPEXUIEHA MOKHO BBIPA3UTh OJHON HOPMYIIOH X; = aj — %
j
Xo+x1+x,=0
XoX1 + XoXo + X1Xp =P (56,57,58)

XoX1Xp, = —q

YroObl pemuTh 3Ty CUCTEMY, HYXKHO MPUBECTHU Pa3HbIE pajuKajbl K OJHOMY, COIJIACHO MX
PACITOJIOKEHUIO HA PAAUKAIBHON OKPYKHOCTH
aa,=(—3-30)a (59)

+3
4-
L ®

2
3
6 3 p _ 3 _ q
a®+a q—(g) =0,a°=-_4% / (61)

Tak MOXHO 3alOJHUTH BCIO TMHPAMHIy SUYCHKH YIbTpapajuKaia 10 TIyOWHBI YeTBEPTOM
crenenn BKItountensHo. Cmaraemsie f, + f; + f,+...+f,,_; pacmomaratorcs B TO#l cTpoke
MUPaMHIbI, KOTOPOW MPUHAANICKUT WX ypaBHeHHe. Kaxjgoe crmaraeMoe B CBOEH KOJIOHKE.
[TeproIMYIHOCTH YWICHOB CTEIIEHHOTO Psijia YIbTpapaTuKaIbHON SYCHKH, KOTOPYIO OHU HCITOJIB3YIOT,
paBHA KOJMYECTBY KOJIOHOK. HoMmep uiieHa, ¢ KOTOpOro OHM HAYMHAIOTCS, PABEH HOMEPY KOJIOHKH.
Tpu-nyneBoi MojaocaTuk, TPU-TIEPBBIA U T. 1.

1
ag=a,aqy = \—<

,_.N

II
NIH NI»—\
-Mw »le

[Tonyuum
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IIpencka3aHus MapaMeTpHUecKoi TabIMIIbI
Ecau 1mocMOTpeTh Ha IOMO ¢ TOYKH 3pEeHHUs yIbTpaadM6a, 00a OHH MOTYT PElIUTh OJHO U
TOXE ypaBHEHHE
y = xe*, x =y X lmb;(—1y!) = lam(y) (62)

Ecnu nocMoTpeTh Ha paivKall ¢ TOUKH 3peHus yiIbTpapaaukaia, 00a OHU MOTYT PELIUTh OJJHO
U TOKE ypaBHEHUE

xm=1+%x°,x=v><brnm,0 (rv%),v=1 (63)
brimo (7) = Z5co (79 T2 (- + 1) (64)

X = “‘/1 +o=32, (ﬁgg Moz (—mr + 1)) (65)

Ho ynpTpadyHKIMM MOryT pemiaTe YpaBHEHUS C Tropas3io OOoJbLIIUM KOJIMYECTBOM
napameTpoB. [Tapamerpuueckas Tabnuia mokasaia, 4ro y He€ TakKe eCTh JBa pa3HbIX Jorapudma,
KOTOpBIE TaK)KE€ MOTYT petiaTh 0JHO NpocToe ypaBHeHue. Ho, MoxkeT ObITh, BTOpOIi Jorapudm — 1o
Toxke yibTpasnorapudm? M oH TOke MOXET pemiatb 3TO K€ ypaBHEHHE C Topas3io OOoJbIIMM
KoJruecTBOM napamerpoB? 10 mapra OblT pou3BeAEH yIaUHbIN SKCIIEPUMEHT, KOTOPBIN MOKa3all,
9TO U3 ce0sl MPEACTaBISIET HaTypalbHBIN yibTpanorapudm lun i kak UM MoJab30BaTHCA.

brng y(R) = etunsn® (66)
In(1 + x) = —luny ;1 (—x) (67)
arcsinhx = lun, ;(x) (68)

Crnenyrolee nmpejickasaHue TabauIbl Toxxe cobiBaeTcs. @YHKIMSIMU HAaTypallbHBIH torapudm
In,,,(1 + x) u HarypanbHbIi 19MO lamg(x) MBI TIOKa 3HaeM, KaK TOJB30BATHCS TOJNBKO Mpu M=1 u
$=1, COOTBETCTBEHHO. DTH 3HAUEHUS MapaMeTPOB SApa Mbl UCHOJIb3yeM M0 yMomdauuto. Cyas 1mo
BCEM OCTAJIbHBIM (DYHKIIUSAM TaOIHUIIBI, TH MapaMeTphl TOXKE MOXKHO HCII0JIb30BaTh BbiroaHee. Ho
I7Ie ¥ KaK 9TO MOXHO nenaTth? 11 mapra ObUTO HAMIEHO, YTO B MMPOCTOM HATypajibHOM Jiorapudme
TOK€ MOKHO HMCIIOJIb30BaTh €0 €JMHCTBEHHBIN SEPHBINA TapaMeTp

x—1

™Iy = emtsm'O'O(T) = MiSp 10 (%‘1) — eltm®) (69)

[Ipenckazanust TaOIUIBI COBIBAIOTCS OJHO 32 IPYTMM. A Beb TAOMUIy MBI Ha4Yallk JIeJIaTh
JIMIIb HECKOJIbKO HeH Ha3aa. CaMa uiest co3aTh Takyro Tabnuily nossuiack 27 despais. Mbl Toraa
paccyXgalid Ha TeMy, No4eMy HHUKTO U3 Oosiee Mpo(eCCHOHAIBHBIX MATEMaTHKOB HE XOYeT
UCCIIeIOBAaTh HOBBIE (DYHKIIMHM, OTEpPAallMM M 3aKOHBL. 5 JIET MBI y)Ke OOMBacM MOPOTU HAayYHBIX
3aBEJICHHH, a B OTBET THIIMHA. BCE MpuxomuTcs nenaTh caMuMm.
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TpeTbe MNpCaACKA3aHUC T3.6HI/II_U>I HMCCT KOCBCHHBLIC AapryMCHTBI, HO BCE-TAaKU CTOHUT HX

f
YIIOMSIHYTh. Y paBHEHHE X€* = Yy MOXHO MPEJICTaBUTh MO-APyroMy xe* = e® . DTo oueHb MOXO0Ke
f_
Ha sJepHOE coeuHeHHe SKcroHeHThl e/ m apyroro coenuHenus e ~1.

CTENIEHHOM PsIJi 3TOTO COEIMHEHMSI OT OJIHOIO IapaMeTpa, MOJIyUNUTCs

Ecnu npencraButh

f 10R? = 54R3  302R* | 1578R°> = 5786R®  11498R7
x = LambertW_, (ee ) =1+2R+ + + + + — —
2! 3! 4! 5! 6! 7!
440450R®  2267446R°
_ +.. R=L (70)
8! 9! 22

npy, f = 0.04, R=0.01, x =1 +.05+.0009 + --- = 1.0509 ...

Ho 4T00BI MOHATH, KaK COCAMHSIOTCS 3/1€Ch SIpa, HAI0 MCXOAUTHh M3 PA3HBIX KOPITYCHBIX
napaMeTpoB, Beb KaKaast UCXOAHas (GYHKIMS MUMeTa CBOH mapaMeTp Kopiryca.

WNunexcHas ¢popma npencTaBiIeHUs yucia

Yucia MOKHO HOKa3biBaTh 0e3 e + x u 6e3 X 10+X, [Ipu oToOpaXkeHHy Yncia HyJIH, HAYyIHe
MOJIPSIT, MOXKHO 3aMEHSATh Ha UX KOJIMYECTBO HUYKHEM HHJICKCOM.

.57755432=.000007755432 1725=1000000025 1.725=1.000000025
1274=1270000 13.425=1000.000025 17.25=10000000.25

[Ipu XpaHeHUM B JIEKTPOHHOM BHJIE, B HOdyOaiiTe ocTaércs emé 6 3HaYeHUH, KOTOpbIE
MO’KHO HCIMOJIb30BaTh JUIsl 0003HaueHus cuéruuka Hyned. Hampumep, A=crnenyromuii nomyoGait
MOKa3bIBACT KOJI-BO HyJieH, B=cneayromnuii 6aiiT mokaspiBaeT Koj-Bo Hyser, C=cnemyromue 2 Gaiita
[IOKa3bIBAIOT KOJI-BO HyJIeH. B 3TOM cityuae, 11 o01ero nokasaresns CTENEHU yKe He HyKHO Oyzaer
BBICNATh OUT 3Haka. OrpaHudeHue pasmepa IoKa3aTessl CTENEHH 3HAUYMUTEIbHO YMEHBIIACTCS.
Jlnama3oH caMoro uncia pe3Ko BbIpacTaeT.

DneKTpuKaM, KOHEYHO, Jierdye pa3padaThiBaTh CXEMBI IS YKCIMOHECHIIUATBHOU (OPMBI, HO
JTFO/ISIM BCE-TaKH MPOIIE BOCIPUHUMATH MHJIEKCHYIO (¢opMmy uucen. Bo3moxkHo, korna-HHOYIb, B
nanékom Oyaymiem, 3Ta (opma MOHpAaBUTCS BCEM, a TJIABHOE TEM, KTO pemaer — OynyT e
I0JIb30BAThCA BCE WM HET. MBI €€ TectupyeM B ['anaktuke I1naton yxe ron, 1 He xajryemcs.

Jlnist TeX KTO MPUBBIK K SKCIIOHEHIIMAIBHOM (opMe U HE XOUeT C Hel paccTaBaThes — OOHYC.
Tak xak B MHIEKCHOM (popMe HET CMBICIIA CTABUTh YHCIIa HIPKHETO MHJIEKCa B KOHIE APOOHOTO Yyuca
(4mcra BHYTPH KOTOPOTO €CTh TOYKA — JCCSATUYHBIA pa3leNuTeNb), TO €ro MOXHO TaM CTaBUThH
BMECTO MPUBBIYHOTO UM Mokazatens crenend. Hanpumep, 1.234567e15=1.23456715. Kto cTaBui B
KOHIIE TaKUX YKCeNl OObIYHbIE HYJHU U1 0003HAUEHUSI TOYHOCTH, OHU U JAJIbIIE MOTYT UX CTaBUTh,
9TH MOTPEOHOCTH HE BIUSAIOT JJa)Ke Ha MHACKCHO SKCIIOHEHIMAIbHYI0 Gopmy 1.234567001s.

3axiroueHue

EcrectBennas pa3pemnMocTb anredpanvyecKkux ypaBHEHM obecrieunBaeTcs
yJIbTpapagukaioM. Pemars UX TOJBKO paauKalaMH HENpakTU4HO. He ToIbko MHOrouseHsl, HO U
JpyTHUE CIOKHBIE 3a/1a41 MbI TIBITAEMCS peIllaTh HETIOJIHBIM HA00POM HaTypallbHbIX MATEMaTHUECKUX
¢byHKuMi 1 onepauuit HaJ HUMU. Kak BUAHO U3 TaOIMIIbI, Ml HE UCIIOJIb3YEM U MIOJIOBUHY TOTO, YTO
€CTh Y MaTEMaTHUKH.

CeromHsi Bce MOHUMAIOT, YTO pPAa3HBIX BO3MOXKHBIX (YHKIMM Tak MHOT0, YTO IPOCTO
IIPOYNTATh O HUX BCEX — BCEH XU3HM He XBaTUT. Celuyac B MAaTEMAaTHUKE CIIOKWIACH TaKas Ke
CUTyalMs, Kakas B CBOE BpeMsl Obljla y XMMHMKOB. DJIEeMEHTapHasi CUCTeMaTH3alus Bcex QYHKIUN U
WX COCAMHEHUH — CTajia MPOCTO KU3HEHHO HeoOxoaumoii. Tabnuia HaTypanbHBIX (YHKIUN 1 HOBast
Teopusi QYHKIUI U onepanuil HaJy HUIMU — 3TO HE NMPUXOTh JOMOPOILIEHHBIX MAaT€MaTHKOB. JTO
MOILHENIINE phlYaru JaJIbHEHIIET0 pa3BUTHS HAIMX aHAIUTUYECKUX BO3MOXKHOCTEH. OTa Teopus
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MOKa3bIBAET, UYTO CAMHX HATYpalbHBIX (YHKIIMN HE TaK y>K U MHOTO. MHOTO TOJIBKO UX COCIMHEHHA.
Ho 1 X MOXHO CO BpeMeHeM IMOJHOCThIO KIaCCU(PUIIMPOBATH, PA3I0KUTh MO MOJI0YKaM.

[TapameTpuueckas Tabauna nokassiBaeT 4 BuAa GYHKIUNA: SKCIIOHEHTY, I3MOBI, pauKabl U
norapumsl. IlocnenHue Tpoe HMMEIOT YJIbTPAaHANAPHUKOB, KOTOPHIE YUWUTHIBAIOT OOJbllee
KOJIMYECTBO NapameTpoB. DPYHKIIMM MOTYT pacKiIaAblBaTbCs Ha IOJOCATHUKOB, €I M NPUHUMATH
napaMeTp Koplyca I[o-pa3HOMy. B pesynbTare Mbl MMeeM Tropas3io Oolbllee KOJIUYECTBO
HaTYypaJIbHBIX QYHKLUH, KOTOPbIE MOTYT OOBEAMHATHCS B COCTaBHbIE ()YHKIIUU, CMECH, KOMIIO3UIIUU
U IICPHBIE COCUHEHUS.

OTKpBbITbIE aBTOPaMH YJIbTPaQyHKIUHU U ONEPALUH AACPHBIX YMHOKEHHUH pacIMpuiin 00bEM
3a/1a4, KOTOPhIE MOKHO pellaTh aHanuTH4ecku. OOHapyK€HO HECKOJIbKO YaCTHBIX CIIydaeB, KOIJa
METOJIbl UTEpalUi IOKa3bIBAIM OTCYTCTBHE PELICHHI. DT HOBBIE AHATUTHUYECKHE METOABI U
MIOKa3aJIi, YTO PELIEHUs B 3TUX CIydasiX €CcThb, U JIaJl UX, U UMEHHO Oy1arojiapst UM yajaoch MOHSTh,
KaK BCE-TAKH MOJIyYHUTh ITH XKE PEIICHU elI€ U METOJaMU UTEpaLUii, UCIIOJb3Ys IIPEABAPUTEIbHBIC
u nocaeayouye npeodpazonanus. [loka MOKHO cka3aTh, UTO CyIIECTBYET 3 BUAA (PyHKLIUM.

1. HarypanbHble (GyHKIMH, UMEIOLIHE CBOIO SYCHKY B apaMEeTpUUECKOM Tabiuie.

2. KoMrio3u1un, CoCTaBbl U AEPHBIC COCIMHEHUSI.

3. UckyccTBeHHbIE (YHKIMH, TO €CTh TaKHe, KOTOPbIE HEBO3MOXHO IOJYyYUTh HUKAKUM
COEIMHEHUEM HATypaJbHBIX QYHKIHUHI U PYTUMHU ONepalusiMU HaJl HUMHU.

Korga-to Mbl mpocTo MPEeanoa0KUIN, YTO €ClU U3 (PYHKIMUH WIK UX KOMIO3ULUN MOXKHO
MOJIyYUTh CTENEHHOM psiJl, TO mouyeMy Obl U3 CTENEHHOIO psja HE y3HaBaTh (QOpMyJy KOpHEH
ypaBHeHuid. Hauanu ¢ npocteiimero anredOpanyeckoro. CerogHs 3TOT METOJ] HACTOJIBKO pa3BUIICS,
YTO MOJIy4nJI CBOE Ha3BaHHE — KopHeckomnus. [lapamerpuueckas Tabnuiia 1 HoBasi TEOPUs PYHKIIHIMA
noMorarot 3¢(peKTuBHEE Pa3BUBATh 3TOT METOJI, KOTOPBIH ceifuac MpUXOAUTCS JIEJIUTh y>Ke Ha JIBa
pexkumMa paboThl — apPCEHATOCKONHMSA, TO €CTh HAXOXKJEHHE W MOArOTOBKA CTEINEHHOTO psijia K
SAIPOCKOINY, U Anpockonusa. KOHCTpyKIus apceHanoB MO3BOJIET ONPECIUTD KaKash KOMIIO3HUIIHS
(GyHKIMH B JaHHOU (OpMYyJIIe KOPHSI 3TOTO ypaBHEHHUs. S ipa MOKa3bIBAIOT, KaKue ()yHKIIMA HMEIOTCS
B 3TOM Kommo3unuu. Kopryca MOka3bIBalOT, KaKW€ BEJIMYMHBI MCXOAHOIO YPaBHEHUS M Kak
nojarorcs B 9Tu ¢yHKuH. IlonpobHee 0 KopHECKOnUH OyAeT paccKka3aHo B CIEIYIOUIUX CTaThsX.
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