24.02.2022

I'pyna M-2

Buma maremMaTuka

Ypox 75-76

Tema: Exctpemymu QyHKIIIT 1BOX 3MIHHUX

Marepiajiu 10 ypoKy:
Hexaii pynkuis z = f(x,y) Buznauena y oonacti D, a touka M (x,,,)eD.

O3nauennsn 1. SIkuo icHye okul Touku M, mo Hanexuts obnacri D, 1 s
BCIX BIAMIHHMX Bl M, TO40K M ULOro OKOJIly BHKOHYETHCS HEpIBHICTb
f(M)<f(M,) (f(M)> f(M,), T0o TOUKy M, HA3UBAOTL MOUKOIO N1OKWIbHOZ0
makcumymy (minimymy) @yuxyii  f(x,y), a uucio f(M,) — naokarenum
Makcumymom (minimymom) uiei (QyHkuii. TOYKM JIOKQIBHOIO MaKCUMyMYy Ta

MIHIMYMY (DYHKLIT HA3UBAIOTh MOYKAMU T1 IOKAI6HO20 eKCIMPEMYMY.

[le o3HaueHHs MoOkHa chopmymoBatd 1HIMM 4uHOM. Hexail x=x, +Ax,
y=y,+Ay. Toni f(x,y)—f(xo,yo)=f(x(,+Ar,y0+Ay)—f(x0,y(,)=Af(xo,yo).
Osnauenns 2. Skmo npupict Gynkuii Af(x,,3,)<0 (Af(x,,¥,)>0) npu
BCIX JIOCTAaTHBO MaJIMX 32 a0COJIIOTHOIO BEIMYUHOIO pupocTax Ax 1 Ay, T0 QyHKuis
f(x,y) y rtouui My(x,,y,) HOCAraE JOKaNbHO20 MAKCUMYMY (1OKA16HO20
MIHIMYMY).
TakuM 4MHOM, Y OKOJII TOYKH €KCTPeMyMy HMPHPOCTH (GyHKLIT MAIOTh OJUH 1
TOIl 7K€ 3HaK.
Teopema 1. (Heooxiona ymoea excmpemymy). Sxumo Qyskuis z = f (x, y)
mae y touui M, (x,,y,) NOKaIbHMI eKCTpeMyM, TO Y Liil To4Li YaCTHHHI MOXi/Hi

MEPLIOTO NOPAAKY i€l (PYHKIIT JOPIBHIOIOTE HYIIIO a00 HE ICHYIOTh.

Jogedenna. Hexait M (x,,y,) € TouKkow0 ekcrpemymMy. PosrisiHemo (yHKLi0
f(x,¥,), mwo e dynkuieto oxniei 3minHoi x. I{s QyHKIis Mae ekcTpeMyM y ToHLi
X =X,, ToMy ii moxinna f7(x,,),) nopiBHIOE HymoO, ab0 He icHye. AHAJIOrivHO,
posrisHyBiH (yHkuio f(x,,y) oxuiei 3MiHHOI y, oTpumaemo, mo f7(x,,¥,)

JIOpIBHIOE HYII0, a00 He icHye. Teopemy noBeaeHO.



AHanori4Ha Teopema crpapeNiuea U QYHKLIH n 3MIHHHX.

O3nauenna 3. ToukH, y SAKHX YACTHHHI MOXIJHI MEPUIOro MOPAAKY (yHKIII

M r r -
f[x,y) JOPIBHIOWTL Hymwo, To0T0 f = f'=0, Ha3suBawTh cmayionapHumu
mouramu el pynkull. CrauloHapHt TOYkH (QyHKUIT [ (x, y] Ta TOYKH, YV AKMX i

YACTHHHI TIOX1JIHI HE ICHYIOTh, HA3HBAKTh KPHMUYHUMU MoyKamu 11€T YHKLIL
Takum 4HHOM, AaHAOTTYHO (PYHKLIAM OJIHIET 3MIHHOT, AKIIO (PYHKIA KUIBKOX
IMIHHHMX Y fAKIi-HeOyabk TOYLI N0CATAE eKCTPEMYyMY, TO L€ MOXKE CTATHUCH JIHIIE Y

KPUTHYHIH TO4YI[l, NPOTE€ HE BCAKA KPHTHYHA TOYKA € TOYKOK) EKCTPEeMyMy.
. — 2 2 - .

Hanpuknan, vactunH1 noxiaHl GyHKUIT z =X~ — ¥~ JOPIBHIOKTL HYIIH Y TOYLI (0,0)

, 2(0,0)=0, npote y wuiii Touli BkazaHa (YHKIS eKCTPEMyMy HE Mae, TOMy IO Y

), TaK 1

JIOCHTH MaJIOMY OKOJII TOYKH {Ujﬂ] BOHA HaDyBae AK NOJAATHUX (npH |x|::- |y
Bixemunx (npu |x| <|y|) 3nauens, To6To npupict yHKLii y wiii Touwi 3MiHIOE 3HAK.

Hpuknao 1. Biakputuii npsaMokyTHHii OaceiiH nmoBuHeH matu o0'em .
3uaiiTH po3Mipu Oaceiiny, 3a AKUX Ha ioro o0NMLIOBaHHA I11]1e HaliMEHIlIA KUIBKICTh
MaTepiany.

Pose’azanna: Hexail x — noekuHa, y — mupHHa, - — rauOuHa Oaceiiny.

) V
Ockinekn V=xyz, 10 2= —.

KubkicTs MaTepiany, HeoOX1aHOTO s 0OJIHIOBaHHA DaceliHy, BU3HAYAEThCS
(opmynoro  S=xy+2yz+2xz abo S=S5(x,y)=xp+ 2!{1 + l} . Tpeba s3naiitn
x y

miniMym ¢ynkuii S(x,y) npu x>0, y>0. 3Haiizemo crauioHapHi Touky QyHKII

S(x,y). Ii wacTunni noximni §' _,- 2 s =1‘—2—t- [lpupisHiooun ix 10 Hys,
27 2 =
OTPHMYEMO CHCTEMY:
I
7
x- i =



3pigcn 3uaxoammo x=y=+2) . Orxe, Qyukuis S(x,y) mae crauionapny

Touky [+f2V .42V ). 3 yM0OBH 3a1aul BHIUIHBA€ HAABHICTL TOUKH MIHIMYMY, TOM
y (327 .4 y yMy, TOMY Y

5 3,' ’
cTauloHapHiil Tounl us QyHKUIA gocsarac MiHiMymy. I nnbuna daceiiny - = LA %
_'r-}:l

Takum uyuHOM, MIHIMANLHA KUIBKICTE Martepiamy Oyae BHTpaueHa NpH po3MIpax

Jrl .-"
daceiiny x=y=+2) , == ii i

Teopema 2. (Jocmamnua ymosa excmpemymy yuxuyil osox 3minnux). Hexaii

y cTauionapuiii Touwi M (x,,y,) 1 y neskomy ii okom ¢yukuis f(x,y) mac
HEMEPepBHl  4acTHHHI  moxiagul  apyroro mopaaky. Hexait 4= f7(x,. ),
B=f1(x.3,)> C=1"(x.5,)- Toni, skmo A=AC-B" >0, 1o y Touui M, dpyuruis

f(x,¥) mae ekcrpemym, npu4oMy BiH € MakcHMyMoM, ko A <0 1 MiHiMymoM —

npu A>0.Ilpu A<0 dynkuis f(x,y) y Touui M, ekcTpemymy He Mac.
Hosedennn. Qopmyna Teiinopa ana ¢yukuli gBox 3MiHHUX npH n=1 nicng
PO3KPUTTA BHpas3ie A1s audepenuianip Hadysae BUIIALY:
Af (x4, 30 )= F1(%0: ¥ ) A + (X, 3, ) Ay + %{f_:r{xu +6Ax, y, + AV ) Ax” +
+2f7 (x, + 6Ax, y, + 8A ) AxAy + [ (x, + BAx, 3, + OAY)AY*).
Jlna crawionapuoi TO4YKH Mﬁ{xu, yu] fIM,)= f (M,)=0, ToMy ocTaHHA
(popmyna y okoni Toukn M, Ma€ BUTIA;
M(xn,yﬂ]=%[f;[xu +OAx, y, + Oy ) Ax’ +2f7 (x, +6Ax, y, + BAY ) AxAy +
+f(x, + 6Ax, y, + AV ) AYY).
YV BHIaaKy MiHIMYyMY Ui JOBUIBHHX JOCTATHRO MAIHX 3HAYCHE |ﬁx| Ta |ﬂ.y|

npasa 4acTHHA 1€l PIBHOCT] MOBHHHA OYTH J0JaTHOW, @ YV BUNAAKY MaKCHMyMY —
BIA eMHOK. BHacnigok HenepepBHOCT] IPYIHMX YacTHHHHX MNOXIOHHX A08 [BOCO

J0CTaTHEO, W0 au(epeHLian Apyroro nopsaaxky y todul M, sdepiras celii 3Hak ais

MAMHX 3HAYECHb |.£u:| Ta |Ay|. 3anumemo BHpa3s Ans uLOTO AR(epeHLiana:



d*F (M) = [ (%020 )A" + 217 (%03, ) AXAY + £ (%5, 3, ) A
Hexaii A= f7(x,.»,), B=/f1(%.%,). C=f1(x,¥,), A=AC-B". lloznaunmo
uepe3 (? KyT MK Bicclo O Ta Biapiskom M M noexunow 0, ne M — Touka 3
KOOpAMHATAMH (x, + Ax,), + Ay). Tonl Ax= pcose, Ay = psing, npu A # () Maemo:

d’f(M,)=Ap’cos’ p+2Bp’ sinpcosg+Cp’sin’ =
;J': . 2 .3 PR

=?[(Acnsm+ﬂsmqa] +[AC—E }sm .;a]z

== [{Acnsm+35mm] + A-sin m].
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