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Ob O/IHOM CITIOCOBE BOCCTAHOBJIEHUA ®YHKIUMU 11O EE 'PAJIUEHTY
ITlonoes U 11.

Annomayus. lpennoxen cnoco0d BOCCTaHOBJICHHS (YHKIMH IO €€ TPAJUEHTY, B OCHOBY KOTOPOT'O ITOJIOKEHO CyMMH-
POBaHNE HEOTIPEACIICHHBIX UHTETPAJIOB OT YaCTHBIX ITPOU3BOJAHBIX (1)yHKLII/II‘/JI M MCKJIFOYEHNE JIMIIHUX ciiaraemMeix. Ot-
MEYCHO, YTO HCIIOJIB30BAHNUE MNPEATIOKECHHOTO criocoba JUISL OTIPEACIICHUS SHEPIUU (bI/I3I/I‘-I€CKOFO MOJIS TI0 M3BCCTHOM
KOH(HUTypauyd BEKTOPHOTO MOJIS CHJI HE OTPaHHYMBACT aKTyalbHOCTH 3amayd. C y4eTOM CIEeIU(PUKH TEXHUICCKUX
HCCIICIOBAaHUN PACCMOTPEHHE OTPAaHUYCHO PAMKaMHU TPEXMEPHOTO €BKIMAOBOTO IMpocTpaHcTBa. OTMEUEHO, UTO CyIle-
CTBYET HECKOJBKO CIIOCOOOB OTHICKaHWS (DYHKIHH TI0 €€ TPafHeHTY, KK U3 KOTOPHIX 00JIagaeT CBOMMHU JOCTOMH-
CTBAaMU U HEAOCTAaTKaMU, K YHUCITY MMOCICAHUX MOKHO OTHECTHU HeO6XO,HI/IMOCTI> BLIGOpa HavaJbHON TOYKHU HUHTETPpUpPO-
BaHUA, YTO COIIPSAKCHO C IMPOU3BOJIOM, KOTOpLIﬁ MOXKCET OTPAa3uTbCAd Ha BUJAC OKOHYATCIBbHOI'O PCIICHUA, 4 TAKKE TPY-
JOCMKOCTb U TPOMO3AKOCTDH IPpH noa6ope BCIIOMOI'aTCIIbHBIX (byHKHHﬁ. HOKa3aHO, 4To npe;maraeMLH‘/’I noaxoQ cBoOo-
JCH OT HCAOCTATKOB U3BCCTHBIX CII0c000B.
Knroueswie cnosa: TpaaucCHT, (byHKIlI/ISI, qJacTHas Mponu3BOJHas, UHTCrpajl, I€PEMECHHaAs.
Beenenue

AKTyanbHOCTb 3a/1a4 OIpeiesIeHus] YHKLUH 110 €€ TPaJlueHTy MOXKHO I10Ka3aTh Ha MpUMeEpe
MIPOCTPAHCTBEHHOTO PACIPEeNICHHs CHJI, KOTOPOE SBIISICTCS T'PAAMEHTOM HEPTUU COOTBETCTBYIO-
mero nois [1]. Cnenuduka TeXHUYECKUX MCCIeI0BAHUN TO3BOJISIET OTPAHUYUTHCS pACCMOTPEHHEM
onepaiuii Ha IIPOCTPAHCTBE BEKTOPHBIX MoJeii 1 raakux Qpynxuuii B R3 [2-4].

CymecTByeT HeCKOJIBKO crtoco00B [5—10] oTbickanus (yHKINU 1O €€ TPAJAUEHTY

df =Vf o oo (1
grad f = ==, =, =
ox’ 0y’ 0z
Haubonee nmpoctoii crioco0 [11] 3akimrovaercs: B BBIYUCICHUHA KPUBOJIMHEHHOTO HHTErpaia
XY,z

f= f (%dx+%dy+%dz) -
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dy dz
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I[OCTOI/IHCTBOM 3T0r0 METOJIa SIBISETCSI KOMITAKTHOCTh, HEJTOCTATKOM — HEOOXOAMMOCTh BbI-
0opa HayalbHON TOYKH MHTETPUPOBAHUS (X, Vo, Zo). [locneqHee conpsskeHO ¢ MPOU3BOIOM, KOTO-
PBII MOXKET OTPa3UTHCS HA BUJIC OKOHUYATEILHOTO penieHus. KpoMe Toro, B psjie Ciiy4aeB 3TO MO-
KET OBITh COMPSIKEHO C TPYAHOCTSAMH, BCIEACTBHE YEro IMPEACTaBIATh COOOW JOMOIHUTENBHYIO
3amauy. EcTh ciocoOb1, Hanpumep, puBeAeHHbIE B [12], muineHHbie 3Toro n3bsiHa. OHM 3aKiIr0Ya-
I0TCS B MOJ00pe BCrioMoraTenbHbIX (yHKIMI. VX CyliecTBEHHBIMU HEAOCTATKAMU SIBISIOTCS TPY-
JO€MKOCTb ¥ TPOMO3/IKOCTb.

Meroa ucciaenoBaHui

[IpennaraeMslii HIKE MOAXO0JT CBOOOJIEH OT HEJOCTATKOB YKa3aHHBIX crtocoOoB. [To Tpymoem-
KOCTH M KOMITAKTHOCTH OH COTIOCTAaBHUM C IIEPBBIM CITOCOOOM, ¥ B HEM HET HEOOXOJIMMOCTH OIpe-
JIeNIeHUs] ICXOHON TOYKH WHTETPUPOBAHUS. YKa3aHHBIM METOJl MCCIEAOBAHUS OTHOCUTCS K METO-
JlaM MaTeMaTHYeCKOro aHaJIM3a, 8 UMEHHO K HHTETPUPOBAHHIO TIIAJIKUX ()YHKITHH.

Pe3yabTarsl Hccie10BaHU A

[IpennaraeMslii crmoco06 onpeaenseT caeaykomas Teopema.

Th. @yuxyus f moocem 6vims 6occmanosieHa no ee epaduenmy (1) 6 coomeemcmeuu ¢ popmynou

f= f—d + —d +f—dz Wy = Viy = Vig =V + C =

Peyz (x, ¥,2) + Py (%, ) + Py (x,2) + P (%) + 2)
+Qxyz(x'yfz) + Qxy(x»y) + Qyz(y'z) + Qy(}") +
+nyz(xry' z) + Ry, (x,z) + Ryz(y: z) + R,(z) — 2V;cyz —Viy = Vg =V + C.
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HpI/I 3TOM
xyz Qxyz = xyz = V;cyz’ (3) Pz = Ry = Vi, )
Qxy xyz» 4) Qyz = Ryz = V;/z- (6)
BeﬂHqHHH (3) — (6) mpeacraBusitoT co0oi (PYHKIIMU, coAepKaIIe TIEpEMEHHBIC, YKa3aHHBIC
B MHJEKCAX.
Jlokazamenvcmeo
OueBHIHBI pAaBEHCTBA:

af
a_dx = xyz(x»y»z) + ny(xry) + P, (x,2) + P.(x),
af
dy

af

a_dz = xyz(x» y,z) + Ry, (x,2) + Ryz(y: z) + R,(2),

i [ = f _ 0Py, 0 [Zay- Bf _ 30,
dxdydz ) 0x x= 0xdydz 0x0ydz 0xdydz 6y y= dxdydz 0x0ydz
03 6fd B a3f _ 03Ryy,
9xdydz) 927 " 9xdydz  dxdyoz
OTcro1a HerocpenCcTBEHHO ceayer (3):

2° (of 0*f 0°Pyy, 0°B, 0> [(Of 0°f  0%Qyy, | 0°Qxy
dxdy ) dx x= dxdy  0xdy = 0xdy’ 0xdy) Oy Y= dxdy  0xdy = 0xdy’
Ortcrona ¢ yuerom (3) cnenyer (4):

02 J‘@f 0%f 62nyz +62sz_ 02 jaf 0% f OZnyZ N 0%Ryy
9x0z) 9x ™ T 9xdz _ 0xdz | 0xdz 0xdz) 0z~ 9xdz  oxdz  dxdz’
Otcrona ¢ yuetom (3) cnenyer (5):
az af Zf aZQxyz + aZQ_’)/Z . az afd Zf a2}?96'_')12 + azRyZ
d0ydz ) oy Y= dydz  dydz = 0ydz 'dydz) oz dydz  dydz = 0dydz
Otcrona ¢ yuetom (3) cienyer (6).

Koopaunats! rpaarienta GyHKIMH (2) MOKHO BBIUUCIUTD CIEAYIOIIMM 00pazoM:

=AYy = Qxy;(%,¥,2) + Quy (x,¥) + @y, (3, 2) + Qy, (),

of of ((of
a:a< ox —dx +Qxyz+Qxy+Qyz+Qy+nyz+sz+Ryz+R
of
_ZI/;cyz_I/;cy_I/)cz_V;/z‘l'C):a-

Cnaraemble B cKOOKax, sBISIOLIMECS QYHKIUAMU OT X, KpOME IEPBOr0, B3aUMHO YHUUTOXKa-
10Tcs. YacTHbIE IPOU3BOAHBIE TIO X OT OCTAJIBHBIX PaBHbI HYJNIO. AHAJIOTMYHBIM 00pa3oM 0OCTOUT
JIeJI0 C YaCTHBIMU MPOU3BOAHBIMU 10 Y U z. TakuM oOpa3om, rpagueHT npaBoil yactu (2) paseH (1),
ClIeZIOBaTeNbHO, MpaBasi yacTh (2) nmpeacTaBiseT cOO0H BOCCTAHOBICHHYIO PYHKIHIO f. W

W3 TeopeMsl osry4aeM caeiCTBHE.

Imp:
f=Viyz ¥ Vay + Vi + Vo, + Ve + V, + 1V, + C, (7)
rae Ve = P.(x),V, = @, (), V, = R,(2).
Ex:

z z . xy N\ (X - Z
grad f = ;+smy+;+2x)l+ xcosy—y—2+3y )]+ ;+lnx+3yz —e )k.
Pewenue:
Xz Xz
f=(y+xsmy+zlnx+x>+(7+xsiny+yzz3+y3)+

xz Xz
+<7+zlnx+yzz3—e )—27—xsmy—zlnx+yzz3+6—

xz .
=7+xsmy+zlnx+yzz3+x2+y3—eZ+C,
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rIe
Xz ]
nyz = Qxyz = nyz = 7!ny = Qxy = V;cy = xsiny, P, = Ry, = Vi, = zlnx,
_ _ _ 2.3 UV — 2 UV — 3 _v —
Qyz =Ry, =Vy, =y°2°, P, =V, =x%,Q, =V, =y°,R, =V, = e”,
Brraucnenue no gopmyie (7) eme KOMIIaKTHEE.
3aKk/IoueHue

[Ipemoxen cnoco6 BoccTaHOBICHHUS (QYHKIHMH IO €€ TPAJUEHTY, B OCHOBY KOTOPOTO TOJIO-
KEHO CYMMHPOBAHUE HEONPEACTECHHBIX UHTETPAJIOB OT YACTHBIX MPOU3BOAHBIX (PYHKIIMH U UCKITIO-
YyeHHE JUIIHUX CIaraeMbIX.

[IpennoxeHHBI MOAXO0A CBOOOJEH OT HEIOCTATKOB HM3BECTHBIX PAHEE CIIOCOOOB pPEIICHUS
3TOU 3aJa4H.
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A METHOD OF RECOVERY OF FUNCTIONS FROM ITS GRADIENT
Popov L.P.

Abstract. A method for restoring function from its gradient, which is based on the summation of indefinite integrals of
partial functions and eliminate redundant terms. It is noted that the use of the method for determining the energy of the
physical field according to the known force vector field configuration is not limited relevance task. Given the specific
technological research is limited to consideration of the scope of the three-dimensional Euclidean space. It is noted that
there are several ways of finding on its gradient function, each of which has its own advantages and disadvantages,
among the latter include the need to select a starting point of integration, which is associated with the arbitrariness that
can affect a final decision, as well as labor intensive and cumbersome the selection of auxiliary functions. It is shown
that the proposed approach is free from the disadvantages of known methods.

Keywords: Gradient, function, partial derivative, integral, variable.
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