YacTHble NpoN3BOAHbIE PYHKIIUM IBYX NepeMeHHbIX

Memoouueckue yxazanus K 8bINOJIHEHUIO UHOUBUOYAIbHO20 3a0aHUs No2
no Mamemamuyeckomy ananuzy

ITpy BBIYMCIICHUH YACTHBIX MPOM3BOJHBIX (QYHKIMH JABYX MIEPEMEHHBIX MCIOJIB3YIOTCS CIIEIYIOIINE
nosioxkerust (cm. Jlexyuu).

1) OnpenesneHns YacTHBIX MMPOU3BOAHBIX (YHKIIMHU JIBYX NEpeMeHHbIX Z = f (X, Y):
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rae Z, — vactHas npousBoaHas (1-ro mopsaka) GQyHKIMK Z 0 IEPEeMEHHOM X,
A,z — yacTHOE nipUpalieHne PyHKIHUU Z 110 TepEeMEHHOMN X.
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Ijie Z, — 4acTHas npousBoaHas (1-ro nopsaxa) GyHKIUH Z 1O IIEPEMEHHOH Y,
A,z — yacTHOE mpupanieHne GyHKIMK Z 10 NEPEMEHHOMH Y.

2) IpaBuna nuddepeHnnpoBanus GYHKIHHA OJJHOH EPEMEHHOM:
a)C'=0 (C — const);
6) (Cf() = C - f'(x);
B) (u(x) +v(x)+ ) =u'x)+v'(x)+ - ;

r) (u(x) . v(x))' =u-v4+u-v ;
Y gy

v(x) v2

3) Tabsuia MPOU3BOAHBIX 3JIEMEHTAPHBIX (PYHKIIHH:

a)y = x® y' =ax®1;
. — r_ 1
YacTHBIE clydan: y = vx Y =55
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0) y = sinx y' =cosx ;
B) Y = COSX y' = —sinx;
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e) y = arcsin x y' = .
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4) TlpaBusio nudepeHIIUPOBAHUS CI0KHONW QYHKIIUHA OJHOM MepeMEeHHON Y = f (u (x)):

!
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5) IIpaBuiio BBIYMCIIEHUS YACTHBIX IPOU3BOIHBIX (YHKIUH JIBYX [1€PEMEHHBIX

Ipy BBIYMCIICHHH YACTHOM IPOU3BOIHON Z, (GyHKIMS Zz = f(X,y) BpPEMEHHO pacCMaTPUBAETCS
Kak (DyHKIUS OTHOM NMEPEMEHHON X, a IEpeMEHHasi Y CYMUTACTCS MPU 3TOM IMOCTOSTHHOM.

IIpy BHIMUCIIEHNHN YaCTHOM NPOM3BOAHON Zy, (yHKIHUA Z = f(X,y) BPEeMEHHO PacCMaTPHBAETCS

KakK Q)YHKHI/IH OJIHOM HepeMeHHOﬁ Yy, a ICPEMCHHAA X CUHUTACTCs IIPU 3TOM MOCTOSIHHOM.

(Cwm. mpumepsr 1, 2)

Ilpumep 1. HaiiTi yacTHBIE IPOU3BOIHBIE TIEPBOTO MOPsAKa GYHKIIUH 2-X TEPEMEHHBIX:
z = arctgx + x° cosy—Iny
Pewenue.

ITpu BBIYUCIEHWU YaCTHOM Npou3BOAHONW 2z, GyHKIusS z = f(X,y) BpEMEHHO pacCMaTPHBAETCS
Kak (pyHKIMS OTHOM EpEeMEHHOM X, a IepeMEeHHasi y CUYMTAETCs MPHU TOM MOCTOSSHHOM. CenoBaTeNbHO,
HaXOJMM YacTHYIO TMPOU3BOJHYIO MO TpaBmiaM auddepeHupoBanus (yHKIUH OJHON MEPEeMEHHOM.
[ToaToMy, B 4aCTHOCTH, BO BTOPOM CJIaraéMOM MHOXKHTEIh COSY paccMaTpPUBAETCs KaK IOCTOSHHBIN

MHOKHTEJh ¥ TIPOCTO BBIHOCHUTCS 3a 3HAK IMPOM3BOJIHOM, a TPEThE cllaraeMoe Iny paccMmarpuBaeTcs Kak
KOHCTaHTa, IPOU3BOHAS KOTOPOW paBHA HYJIIO.

IIpy BBHIYMCIIEHMH YACTHOM MPOM3BOAHON Zzy GyHKuMs z = f(X,y) BPEMEHHO pPacCMaTPUBAETCS
KaK (YHKIMS OJHOW MEPEeMEHHOM Y, a MepeMeHHas X CUMUTAETCS MPU ITOM MOCTOSHHOM. AHAJIOTHYHO
HAaXO0JIMM YacCTHYIO MPOU3BOJIHYIO 1O IpaBuiIaM auddepeHuupoBanust GyHKIMM o1HON iepeMenHoi. [1pu
9TOM, B YaCTHOCTH, IIEPBOE CIaraeéMoe arctgx paccMaTpUBAETCs KaK KOHCTAHTA, IIPOU3BOJIHA KOTOPOM

paBHa HYJIIO, @ BO BTOPOM CjIara€MOM MHOXXHUTEIb X 5 paccMaTpruBaCTCA KakK MMOCTOSIHHBIM MHOXKUTEIIb U
IIPOCTO BBIHOCUTCA 3a 3HAK HpOI/ISBOJIHOﬁ.

C Y4YE€TOM BBIIICU3JIOKCHHOI'O PEIICHUE NMCCT BU:
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Ortser:
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Ilpumep 2. Haiitu 9acTHBIE IPOU3BOIHBIE IEPBOTO MOPSIIKA (YHKIIMU 2-X IEPEMEHHBIX:

z =sin(x” +tgy)

Pewenue.

Hannast pyHKIMS TIpeacTaBiseT co0oi CIoXkHYI0 QyHKIMIO BUlA Z = f (u(x, y)), Wi z = sinu,

rie u =x’ +tgy . To ecTh COCTOUT U3 ABYX (DYHKIMil: BHELIHEH TPUTOHOMETPUYECKON U BHyTpeHHel
¢yHKIMU NByX mepeMeHHBIX. [103ToMy HcKaTh MPOM3BOAHYIO HAJ0 MO MpaBuiy AuddepeHunpoBaHus
CJIO’KHOM (DYHKIIMM C YUETOM IPABUJI BBIYUCICHUS YaCTHBIX IPOU3BOIHBIX (YHKIUH JIBYX EPEMEHHBIX:
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C y4eToM BBIIIEU3I0KEHHOTO PENIEHUE UMEET B
z}, = [sin(x” + tgy)], = cos(x” +tgy) - (x” +tgy)i = cos(x” +tgy) - (7x® +0) =

= 7x% cos(x” + tgy)

zy = [sin(x” + tg )]}, = cos(x” +tgy) - (x” +tgy);, = cos(x” +tgy) - (0 t os? y) B
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Ortser:
z;, = 7x% cos(x” + tgy)
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