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I'pyna M-1

Buma maremaruka

Ypok 74-75

Tema. Jludbepenuianbpae YuciaeHHs QYHKINT TBOX 3MIHHUX.

Merta:

e [loBTopuTu MOHATTS QYHKIIT; O03HAMOMHTH 3 (PYHKIISAMU OaraTboX 3MIHHUX Ta 31
crocobamu 3a1aHHs QyHKITIH;

® BHUXOBYBAaTH B YUHIB MPallbOBUTICTh, BMIHHS JJOJIATH TPY/IHOIIIL;

® PO3BUBATH JIOT1YHE MUCJICHHS.

Marepiayu 10 YPOKY:

Hexaii pyHKIIA = = f(x. V) BHU3HaUeHa B OKOIl ToOUukH M (x: v). BizoMmo, mo
fr(x,y) i f{(r V) BHPaXKAIOTh MBHIKICTE 3POCTAHHSA (DYHKIL B JOJaTHOMY
HampsaMmy oceil Ox 1 Oy. Hdng ¢yHKON z = f(x.y) NOCTABHMO NHTAHHA IIPO

MTBHIKICTH i1 3pOCTAaHHA B TOUII B JOBLUTEHOMY HAIPAMI.
Po3rmaHeMo — HampAM, IO 3aJa€ThCd  OJAHHHYHHM  BeKTOPOM

P_:{cos a:cos B}, me |f =1. Ha mnpsAwmiil. mo IpOXOOHTh dYepe3 TOUKY M,

BHOepeMo Touky M (x+ Ax; v+ Ay) 1 3HaliZieMo JOBXKHHY Biapiska MM :

.ﬁ?: MM, = J {&T)E + {Ar)z (puc. 3). Toxi dyHKLA z= f(Xx,y) OTPHMAaEe OPHPICT
Arz=f(x+ A y+Ay) = f(x. »)=f(x+ Al cosa. v+ ,ﬁfcosﬁ) - f(x.v),

AKHH Ha3HBA€ThCA MPHPOCTOM (PVHKIN z V JAaHOMY HampAMI BekTopa [ .
VA

~ :
0 X A X
Puc.3
O3nauenna. Iloxigaow (QPyHKOIl :;~ 34 HAIPAMOM BeKTOpa [ (GyERmil

ABOX 3MIHHHX z = f(x,y) ¥y Toumi M (x;y) Ha3sHBacTbCA IPaHHIA BIIHOMIEHHA

IPHPOCTY B IBOMY HAIpAMi J0 BeIHYHHH mepeMimeHHZ Al mpH Al — 0. AKImO

. . oz . Az
BOHA ICHYE. 1 IO3HATAOTh —= = I} = lim —=.
ol Al 0 Al

JayBa:kenmHs. [loxigHa z} XapakTepH3Ve IMBHIKICTE 3MIHH (VHKI 3a

HampAMKOM BeKTopa / .



Axmo dyeKmA = f(x,v) aadepenmiiopsa B Toum M (x; y), To ii mpHpICT
MOJKHA 3aIIHCATH V BHIIAII
Az =z Ax+ ) Ay + o(Al )= :;&Fcosaf + z_';,,f}f-::c-sﬁ - o(ﬁf) .

IMoaimaBIIH OCTaHHIO PIBHICTH Ha Al . TICTAHEMO
Az o(Al . -
—==z,cosa+ I, cosf+ ( = ) . Tomi mpu Al = 0 maTtEMeMO
Al . Al
o- o: oz
—=—C0Sa+—Cosp. (2)
ol ox oy

BuHHKae Ba/KIHBE 3alHTAHHA: B AKOMY HampAMY MoXigHa (QyHKI Oyae
HafO1uTpmor? J[14 BIAMOBII1 HA 3aIHTAHHA. BBEIEeMO IIOHATTA BEKTOP-TPaJdicHTA.
O3HauenHA. I'pagieaTom ¢GyaKIOil o= f(x.v) B TOIMi
M(xy: Vo)Ha3HBAE€TBCA BEKTOpP, KOOPAHHATH AKOTO JOPIBHIITE YaCTHHHHM
MOXITHAM (pYHKITI B I TOHIII:
oz(My) _ 0z(My) 0-(M,) : 0z(My) 7
Ox oy ox ov

OCKiTBKH OXHHHYHHIT BekTop / Mae KOOpAHHATH {cosa; cos f3}. To moxinHa

Vz=grad: ={ } abo Vz=gradz=

34 HAIIpAMOM BCKTOPA | BH3HAYA€THCA TaK:

6—':= éf:(::-sa:x+ Ec::-ss,t’)’: [ grad =,
ol ox oy

TOOTO € CKaTAPHHM T00YTKOM BeKTOpIB / 1 grad z.

Ockinekn |/ |=1 . To mOXiTHA 3a HAIPAMOM BekTOpa /
oz - -
—=1[ grad z=|1 ||grad z|cosg = |grad z|cos@,
ol

Je @—KyT MUK BeKTOpaMH [ i grad z . CxanapHHH T00YTOK JBOX BEKTOPIB €
MaKCHMaJbHHM. AKIIO0 BEKTOPH OJHHAKOBO HampAMIeHI. TOOTO KYyT MUK HHMH
p=0.

OTxe. TpadieHT (VHKIN BKa3ye HAMpAM HAHMIBHIMIOTO 3POCTaHHA (YHKIIIL
B JaHiil Toumni. [ToxXigHa 3a HampAMOM Ipaji€HTa Mae HailOulIbloe 3HaUeHHA, TOOTO

[ = grad z . AKe JOPIBHIOE

oz , ]
— =|grad z| = \/(:_,;)2 +(z")* . (3)
O/ ax :

IIpuxnao 9. 3HaHTH grad z 1 TMOXIOHY (VHKIIL ::]11(1‘2 +_1'2} B TOYIII

M(3:4)

a) 3a HampAMoM BekTopa MN. 1e N(11:10): 0) 3a HampAMOM IrpalicHTa .



2 6 2y 8
a) OBuHCIHMO Z.::|M = E—TZ =55 :3, v = ﬁ =35 Maemo
XT+V |y, - ‘ XTHY |y, -
6 - 8=
grad z= E.r + Ej
3HAXOIHMO KOOPIHHATH BEKTOPa [=MN= (8:6): |1 =10.
Iy Iy
cosa=—==08, cosff=-—==0.6.
7] 17
[ToxigHa 3a HampAMOM BEKTOpa [ 0BuHCTIOETHCA 32 (dopmyaoro (2)
oz 6 8 48
==—0.8+—0.6= :
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_ . : = 6 8 s
0) IMoxigHa 3a HampAMOM TpalieHTa [ = grad z= ’)_q;? Mae HaiOlUTbIIe
25 25

3HAYSHHA. AKE OTPHMaeMoO 3a Gopmyioro (3)
o 6Y (8) 2
— =|gf*na7:|: — | 4| =1 ==.
A | 25 25 5
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