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TEXHUKA JUOOEPEHIINPOBAHUA
3AJTAHHUE 1.0 (1. N2 \ero sapuanta)

- HajiTu npou3BoaHbIE IEPBOTO MOPSIAKA JAHHBIX (QYHKIIUNA OJHOTO apryMEHTA.

[ToaroToBUMCS K BBITIOJTHEHHUIO 33]/IaHNUS, TOBTOPUB TEOPETUUECCKUN MaTEpHAll.
1.1. Yto mpencrarisieT co00il mpupameHue apryMenTa Ax QyHKIHUHA y = f(x)
B TOUKE x,?

..............................................................................................

1.2. Kak naiiTu mpupameHue Ay GyHKOMH y= f(x), COOTBETCTBYIOIEE MPHUPALICHUIO
aprymMeHTa Ax B TOYKE x,?

..............................................................................................

1.5. CdopmynupyiiTe oCHOBHble NpaBuWia auddepeHunpoBanusi ¢GyHKIUH OJHOTO
apryMeHTa.

..............................................................................................

..............................................................................................

[Ipy OTHICKAaHWU MPOM3BOAHBIX CTEIMECHHBIX (PYHKIHMH y = (u(x))" TOJE3HO 3aIIOMHHUTH
dbopMyIIbl 1J1s1 HEKOTOPBIX YaCTHBIX CITy4aeB MOKa3aTes 7.

Tabnuna 1
CrenenHast yHKIMS y = (u(x))" [TpousBoaHas creneHHON GYHKIUU y' =nu"" - u!
n=1=y=u) Y =(x) =u, -1
_ R B 1 !/ _ -1N\/ _ 1 /! _ -2 /o 1
n=-l=y=u =- y=@W)==)=-u"u=-—-u
u u u
1 L \/— — \/— — 1
n=—=y=u’>=A+u v =w?) =(u) ==u ?-ul = ‘u
2 N
1 3
5 / T2/ 1 = 1 /
n=——=y=u’?=— y=u?) =—u?u =- u
2 \/; 2 2 u3

HeoOxonumo yMeTh mnpeoOpa3oBbIBATH CTENEHHbIE (QYHKUUMUM C JIpOOHBIMH U
OTpULATEIbHBIMU MTOKA3aTEISIMHU, UMES B BUJY, UTO:

nl. m % 1 =y "
u =u 5 um B .



[Ipu muddepeHnpoBaHUU  XOpPOIIO TakKe HE 3a0bIlBaTh, 4YTO IIOCTOSIHHBIC
COMHOXHUTCIIN BBIHOCATCA 3a 3HAK HpOPI?:BO,Z[HOfI.
Hayuutbcs muddepennupoBaTts a100yr0 QyHKIHIO BBl CMOXKETe TOJBKO IOCIE TOTO,
KaKk BbIy4yHTe Bce NMpaBuja auddepeHnupoBanns U Ta0JaUIly NPOU3BOIHBIX U OyjaeTe
IPOrOoBapyUBaTh ITH MpaBuiia U (OPMYJIIbI MBICICHHO WJIH BCIIYX, BBIMOJTHSS KaXKI0€ 3ajaHuE.
3xC +4xt —x* =2

151 + x2

Hanpumep, naiinem npou3BOAHYI0 QYHKIIUU y =

1 .
Brinecem E 3d 3HAK IIPOU3BOAHOU,

IpUMEHUM IpaBuiio AuddepeHurpoBaHus Apoou:
npou3BoMHY0 wucmutenss (3x° +4x* —x*-2) =3-6x" +4-4x’ —2x—-0 YMHOXHUM Ha

3HAMeHaTeIb 1+ x” ;

OTHUMEM YuCIuTENb (3x° +4x* —x* —2), yMHOKEHHBIH Ha MPOU3BOHYIO 3HAMEHATEIIS

N @ - 1 S S 35 V. S
(V1+x?) ((+x)) m(”) 2m(+X) e

H 3Ty PAa3HOCTD Ppa3ACIIMM Ha KBaJApaT 3HAMCHATCJIIAA, TO CCTh:

X

(18x° +16x° —=2x)V1+ x> —(3x® +4x* —x* -2)- \/72
I+x° _

/_1(3x +4xt —x* =2

;1

A1+ x2 ) = 15 1+x°
KEJIaTeNbHO clieaTh anreOpandyeckue mpeoopa3oBaHus, YIPOLIAIONINE BRIPAXKEHUE TS

IIPOU3BOJHOM,

B (18x° +16x° —2x)(1+ x*) — (3x° + 4x* — x> = 2)x B
= - =

151+ x2)?

1+ x?%.

15T 4+30x° +15x° 15X (xt +2x7 +1)
- - SR

151 + x%)? 151 + x%)?

OtBeT: y = x’V1+x*.

B npumepe y= (GYHKUHIO y MOXHO, KOHEUHO, U depeHunpoBaTh Kak

2x+DVx* —x
2
X

Ipo0b, ¥ IPOU3BOIHYIO YUCIUTENSI HAUTH TIO TpaBmiTy nudQepeHImpoBaHrs TPOU3BEACHUS,
HO yJI00HEee cHavasa npeodpa3oBaTb QPyHKIIUIO

R O N s C aR T e

1 IPUMCHUTD TOJILKO ITPAaBHUJIO HAXOXKACHUSA HpOHSBO}IHOﬁ IMPOU3BCACHUA:



HPOU3BOIHYIO ITEPBOTr0 COMHOKHUTENA (2x~' +x ) =2(=)x > —2x~

YMHOXKUM Ha BTOPOW COMHOXKHTEIb + x° — x
U TIpuOaBUM IEPBBI COMHOXHTEIh (2x~' +x°), YMHOXCHHBIH Ha MPOU3BOJIHYIO BTOPOTO

1 1
COMHOXHTENS (Vx> —x) =——— (" —x) =———
24x* —x 24x* —x
TO €CTh

y/:(—2x “2x Wt = x +(2x 7 a7 —— \/7
X —x

HOqueHHoe BBIPAKCHUC MOKHO YIIPOCTUTD!:
; _—4(x+1)(x2 —x)+(2x* +x)(2x—1) B 3

(2x-1),

2x-1).

3 2 2 2
2x°Ax" —x 2x°Ax° —x

Qx+1Vx? —x
2
X

3ameuanune. OyHKIUIO y = MO>KHO OBLJIO PeoOpa3oBaTh

o — JIPyromy:

_(2x+1)\/x2—x_2x+l.\/x2—x_(2_'_1). /1 1
- x’ X x X

-— U TIOJY4YUTb MCHEC TPOMO3IAKOC
X

BBIPAKEHUE IIHH HponsBoszoﬁ'

y =(0- )1/ +(2+ —) (0 + ) KOTOpO€ M yIpouarh JIETYe:
{1 -—
X

-1 3

x—1 B
2x +1 X
)_ I )
253 x—1 2x°4x" —x
X

Otger: y' =

2x2 x2 - X

3anummre GYHKUUIO 3aAaAHUSA 1yovep papuanta 2).-
Kakue mnpaBuna u ¢opmynsl Bel npumenute s auddepeHurpoBaHusi JTaHHOU

byHKUUNU?
HaiinuTte npousBonnyto GyHkuuu 3aganus la Bamero Bapuanra.

Jlnst OThICKaHUSI TPOM3BOJIHBIX CJEAYIOMIUX MPUMEPOB Barero WHAMBUAYaIbHOTO
3amanus Bam moHamoOUTCs MCTIONB30BaTh (POPMYIIBI TAOIHUIIBI IPOU3BOIHBIX.



IIpousBoaHasi pyHKIMH OJJHOTO aPryMeHTa U npaBuJia 1uddepeHunpoBaHus
(u=u(x),v=v(x), c=const)

Tabauua npou3eoonvix
1. (const)’ =0;
CTENIEHHBIE (PYHKITUU

2. W =n-u""u'y

2a. (x) =1;
2b. (u?) =2-u-u';
2c. (l)/=—iz-u/;
u u
1
2e. (Wu) = u';
(Vu) > Tu u

noKa3aTeNbHbIe (PYHKIINU
3. (@) =a"-Ina-u;
3a. (e") =e" -u';

aorapupmMuyeckue QpyHKIMU

4. (log, u)’ =L-u/;
u-lna

4a. (Inu)’ =l-u/;
u

TpUrOHOMETpHYECKHEe (PYHKIUH
5. (sinu) =cosu-u';
6. (cosu) =—sinu-u';
1
7. (tgu) = u';

cos’ u

L

-u;

8. (ctgu) =-—

sin” u
oOpaTHbIC
byHKIIIHN

TPUTOHOMCTPHUUICCKHC

9. (arcsinu)' =

10. (arccosu)’ = —

11. (arctgu) = !
1+

12. (arcctgu) =—
I+u

runepoonnyeckue QyHKIUN
13. (shu) =chu-u';
14.(chu) =shu-u';

1
/.
;U

ch “u
1 /

.u;
sh®u

15. (thu)' =

16. (cthu) =-

MOKa3aTeJIbHO — CTENIEHHbIE (PYHKIINU
15.w") =u” -Inu-v' +v-u"" -u'.
MOJTyJb (PYHKIIUU

18. |u|/ =sgnu-u', (ul=sgnu-u),

Lu>0

rjae sgnu=-<—1,u<0;- QyHKIUS 3HAK U
0,u=0.

(cuenym u).

IIpaBuaa nugdepeHunpoBanus

1. (cu) =c-u';

la. 4y =L
C (4

2. (u+v) =u' +v/';

3. w-v) =u -v+u-v';
u., u/-v—u-v/‘

4. (;) = 2 >

5. cnosxcnasn pynkyusn

(F(u(x)) =F, -u;

6. napamempuuecku 3a0aHHAA QYHKYUA

{xzx(t), / _y_,/‘ i (y)/f); .

/

= s

= - s xx
y=y() Vs x! Y X,

7. Heaeno 3aoannan Qyukyua y= y(x)
ypaBHEHHUEM

F(x,y)=0;=4T00Bl HAaWUTHU MPOU3BOJAHYIO
HESBHO 3aJaHHOW (YHKIHWH, HYXHO
npoauddepeHurpoBarth  00€  YacTu

YpaBHCHUS F(x,y)=0,cunras y
GbyHKIIMEH OT X WM MPUMEHSS MPaBWIO 5
muddepeHupoBaHus CJIO’)KHOMU
byHKIMY;

8.10capupmuueckoe
oughpepenyuposanue

y=f(x)=Iny=In f(x);

Ly sy
y



Ioynpaxkusiemcsi B NpMMeHeHUHU 3TUX Gopmy .
1.8. ITo kakomMy IpaBWIIy HAXOSIT MPOU3BOJHYIO CUHYCcA?

..............................................................................................

..............................................................................................

..............................................................................................

..............................................................................................

..............................................................................................

..............................................................................................

y=Inu(x)?

..............................................................................................

..............................................................................................



1.22. Kakyro Npou3BOAHYIO UMEET IKCIIOHEHIHAIbHASL PyHKIHA y =" ?

..............................................................................................

..............................................................................................

..............................................................................................

..............................................................................................

1.29. llpoauddepennupyiite GyHKIUIO y =

2 arctg 3x °

. arcctg e™
1.31. Haiigure npousBoany o QyHKIMU y =In————.
arctg e

..............................................................................................

1.32. Kakue mpaBuiia ciieyeT HCIONb30BaTh MPH HAXOXKICHUU MPOU3BOIHON (DYHKIIUU

a
arctg(e™ ,|—), ™A€ a,b,m — IMIOCTOSTHHBIE.
b

1
Y dab

..............................................................................................

HpI/IMeHﬂeM COOTBCTCTBYIOIIHC ITpaBUjida U HAXOAUM ITPOU3BOJHYO:

mx

/ e

y = 1 . 1 .\/E.emx
m~/ab @, Vb
I+(e™,]—)

b
em.x

=
b+ae

Orser: y/ =———.
b+ ae’™

1.33. Kakue mpaBuia Bbl npumenurte anasi TOro, yroObl HAaWTHU NPOU3BOJHYIO (PYHKIUU

X 2x_ x
Jl+e' +e e 1?
Nl+e +e* —e* +1

...............................................................................................

y=In



Vit+e' +e™ —e* -1
Vi+e +e* —e* +1

[Ipexne, yeM HaxXOAUTh MPOU3BOJAHYIO (PYHKIUHU y =In , BCIOMHUM,

KakK mpeoOpa3yroT Jorapu(m Npou3BeICHHUS U YaCTHOTO:

Inab=1Ina+Inb; ln%:lna—lnb,

3aMETHUB, YTO JaHHYIO (YHKIIUIO MOXKHO YIIPOCTUTH, €CJIU 0003HAUUTD u(x)=+1+e* +e’* —e”.
Torma MOXHO 3anucars:

p=n T 1)~ Inu+1).

u+l1
[ToaTomy

/ 1 1 / u+1_u+1 / 2 /

= —_—) U = U = L7 =

4 (u—l u+1) ' u’ -1 our-1 7

2 1
_ ( (e" +2e*")—e") =

l+e" +e™ —2e"Vl+e' +e™ +e™ =1 2Jl+e" +e™

2 .ex+262X—26“v\/1+€X+€2x B 1
e’ +2e* —2e"\l+e" +e” 2V1+e" +e™ Vite' +e*

1

Vit+e +e*

Haiigure npousBoaHyo GyHKIUYN 3a8aAHUSA 1 yomep sapnanta 0)-

OtBer: y' =

...............................................................................................

1.34. Kakue mnpaBuna Bwl mnpumenHute, YTOOBI MOJYYUTh MPOU3BOJHYIO (PYHKITUU

_, cos(l)+ sin231x9
Y gV 37 3lcos62x

[Iponuddepennmpyem gaHHy0 GyHKINIO:
/ 1 (2sin31x-cos31x-31)-cos62x —sin’ 31x - (—sin62x - 62)
y =0+— > .
31 cos” 62x
[Tocne ynpoiuenuii 0yieM UMETh:
, _sin62x(cos’31x —sin’ 3lx +2sin” 31x) _ sin62x _ 1g62x
cos’ 62x cos’ 62x cos62x
,  1g62x

OtBeT: y .
cos62x

Haiinure nponsBoanyto GyHKUUY 3aAaAHUSA 1 yovep sapnanta B)-

................................................................................................

L0 0 A R

JanbHeiimine Bamum ycmexu B TexHHMKe Au@@epeHUHMpPOBaHMA OyAyT 3aBHCETh OT
KOJIMYEeCTBAa BBINOJHEHHbIX Bamm ynpakuenuii. Bo3bmure 11000# 3aJa4HMK,

8



HanpuMep, U3 CIIUCKA PEKOMEHAYeMOM JIuTepaTypsl (CTp. ) M YIPaXKHANUTECH 10 TeX
Nop, MOKAa pe3yJabTarbl Bammx pemeHuid He NMepecTaHyT OTJIMYAThCA OT OTBETOB B
3aJja4yHHKe.

OyHKIUU, TPOU3BOJIHBIE KOTOPHIX Mbl HAaXOJWJIU, Ha3bIBAIOT ABHBIMHU. CTaHmapTHOE
0o003HaueHue SBHO 3alaHHON (QYHKIMH y = f(x), TO €CTh ClieBa — 0003HaUeHUE (PYHKIUH, a
CIpaBa — 3aMuCh €€ 3aBUCUMOCTH OT apTyMEHTa X .

Ecmu xe ypaBHeHHe F(x,y)=0, 3amatomniee GyHKINUIO, HE PEIICHO OTHOCUTEIHHO Y, TO
GyHKIUIO y(x) HA3bIBAIOT 3a1aHHON HESIBHO YpaBHEHUEM F(x,y)=0.

1.35. Cdopmynupyiite u BblyunTe MpaBwio Au(GepeHIIUpPOBaHUs HESIBHO 3aJIaHHOMN
GyHKIIH.

................................................................................................

Hanpumep, Haiinem mnpou3BOAHYI (GYHKIMU y(x), 3aJaHHON HESBHO YpPaBHEHHEM
ysinx +cos(x —y)=cosy.
1.36. Kakue mpaBuiia Hy»KHO IPUMEHUTb, YTOOBI OTHICKATh MPOU3BOAHYIO JaHHOW QYHKIIUN?

................................................................................................

[Tonyunm ypaBHEHHE OTHOCUTEIBHO UCKOMOMW ITPOU3BOTHON
y' -sinx+ y-cosx —sin(x — y)-(1-y’)=—siny-y’ H BBIPa3UM MPOM3BOAHYIO )’ SIBHO M3 DTOTO
YPAaBHEHHS:

,  sin(x—y)—ycosx

- sinx + sin(x — y) +siny

Otser: y' = sin(x — y) — ycosx

sinx +sin(x — y) +siny
Haiinure nponsBonnyo GyHKINU 3aAaHUS 1 yomep papuanta T)-

L 23 -5 A N o T

1.37. B ueM 3akiouaercst MeTo Jorapupmmuyeckoro auddepeHuupoBanus’?

................................................................................................

................................................................................................

[Ipumenum wmeton norapudmuueckoro audQepeHIUpoBaHus OIS  HAXOXKICHHS

sin3x

npon3BonHoil Gynkumm ¥ = (arctg2x)™
1.39. Kakue npaBuia ucnosib3yere i pelieHus JaHHOTro npumepa’?

[Iponorapudpmupyem (GyHKIHIO: Iny=sin3x-lnarctg2x W HAUAEM MPOU3BOAHYIO
MOJIYYCHHOU HESBHO 3aIaHHON (DYHKIIHH

l-y/:cos3x-3-1narctg2x+sin3x- L 5
y arctg2x 1+4x

-2, OTKyJa



. 7
"3 (3cos3x - Inarctg2x + s21n 3x
(1+4x")arctg2x

3ameyanue. OTy NPOU3BOAHYID MOXKHO OBLIO HaWTH HHA4e, NPHUMEHSS I[PABHIIO
nudGepeHINPOBaHKMS MOKA3aTeIbHO — CTeNEeHHOi (QyHKIuUu y=u(x)"", ¥ OCHOBaHHE, U
N0Ka3aTellb KOTOPOH SABIISAIOTCS QYHKUMUAMH HE3aBUCUMOW MEPEMEHHOM x .

1.39. Ilo kakoMy mpaBuily MOXHO MNpoand(epeHIpoBaTh OKA3aTEIbHO — CTEINEHHYIO
byHKIII0?

y' = (arctg2x)

[Ipumensis mpaBuio, NOJIy4YUM

_ . 1 .
y' =sin3x - (arctg2x)™ > . il 2 + (arctg2x)™** -Inarctg2x -cos3x -3 =
+4a4x
. 2sin3
= (arctg2x)™" >IN oX ——+3cos3x - Inarcig2x).
arctg2x - (1+4x7)
O4eBuIHO, PE3YNBTAT - TOT KE CAMBIH.
sin3x 2sin3x

y' =(arctg2x)™* (3cos3x - Inarctg2x +

Otser: (1+4x*)arctg2x

3anuiunte 3aganme 1 yovep sapuanra A) ¥ BBIIIOJIHUTE €TO.

OTBeT 1....):[).I......I........I........l....I......l.I...I........I........I........I.......
1.41. Korna roBopsT, uTo PyHKIUS 33a/1aHa MapaMeTpHYecKu?

................................................................................................

................................................................................................

B kadecTBe ympasdicnHenuss TONy4YMM TIPOU3BOJHYIO y.  (QYHKIMH, 3aJaHHOM

MapaMCTPUICCKHU:

x =arcsin(t* —1),
y =arccos 2¢.

1.43. Kakue popmyJibl ¥ npaBuiia IpuMeHuM?

1
- .2
Urak, y| =2+ Vi-4r’ N
s Vs ;T 1 - \/72
t 2t tN1—4¢
1-(t> -1)°
2
OtBer: y. = 2!

tN1 -4t
Pemmre npumep 3aaaHust 1 youep sapuanta €)-

.............................................................................................

L 1= e R
10



YPABHEHUS KACATEJBbHOM U HOPMAJIA K TPA®UKY ®YHKIIUU

3AJAHHUE 2.0 (2. Nenoero BapHAHTA )

- Hanucarp ypaBHeHHMe KacaTeJbHOH M HOpMAaau K rpadguxky ¢yHKumu y= f(x) B
TOYKEe M(x,,y,)-

2.1. CpopMynupyiiTe ompeaesieHne KacaTeJbHOM K rpaguky (QyHKIMU y= f(x) B TOUKe
M(xy,y,) -

2.3. Tlo kako#t ¢dopmyse MOXKHO HAWTH ypaBHeHHMe KacaTeJbHOW K rpaduky (yHKIHNH
y=f(x) BTOYKE M (xy,¥,)?

2.4. Chopmynupyiite ompenejieHHe HOpMaau K rpaduky (GyHKIUU y=f(x) B TOYKE
M(xq,¥,) -

................................................................................................

2.5. o xako# popmyiie MOKHO HANTH ypaBHeHHEe HOPMAJHU K Tpaduky QyHKIIUU y = f(x) B
TOYKE M (x,,¥,)"?

................................................................................................

[IpunepxuBasch CIeAyOIIEero MNJIaHA pelleHus,
BBIIIOJTHUTE 3aMAHME 2 youep papuanta 2)-
1) BBIUMCIUTDH 3HAYEHUE Y, = f(x,) PYHKIIMU B YKa3aHHOUW TOUKE;

2) HaiiTh yrioBoi KO3(PQHIMEHT KacaTelbHOW  k, =y'(x,) M YIJIOBOH KOIPPHUIIMEHT

1 1 .
HOpMaNu k, =——= K rpaguky GyHKIUH B JAHHON TOYKE;

k, B y/ (x)
3) 3anmcaTh ypaBHEHHE KacaTelbHOU 1Mo dopmyie 2.3 u ypaBHEHHE HOpMaIH 1O (GopMyIie
2.5.

................................................................................................
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IMPABWJIO JIOIIUTAJISA
3ATAHHUE 3.0 (3. Ne voEro BaPHAHTA )

- Boruucautsb npenenabl QyHKIUH, mpuMeHsis mpasuiio Jlomuras.

O@panny3ckuii uHxeHep I'mnbom @pancya ne Jlonurane (1661 — 1704) nokazan
TEOPEMBI, KOTOPBIC 0YCHB YP(HEKTUBHO MPUMEHSIFOTCS JUTSI BBIYUCIICHUS TIPEICIIOB.

Jns  mpakTUYeCKUX MPUIIOKEHUN, OIycKash CTPOroctb (OPMYJIHPOBOK TEOPEM
Jlonurasisi, MOKHO TTOJIB30BATHCS MpaBuiIoM Jlonuras.

3.1. Kak dhopmynupyercs npaBujio Jlonurass?

3.2. Kakue apyrue BUbI HEONPEACICHHOCTEH MOXKHO MpeoOpa3oBaTh K HEONPEAEICHHOCTSIM
0 0

BUIA {—p WIH <{—b7?
0 0

3.3. Kak MOKHO TOXKJIECTBEHHO MPeoOpa3oBaTh HEOMPEIEIECHHOCTh BHIA {0 — oo}, YTOOBI €€
MO’KHO OBLIO PacKpbITh 1o pasuity Jlomurans?

................................................................................................

3.4. Kak MOXHO TOKIECTBEHHO NpPeoOpa3oBaTh HEONPENEIEHHOCTh BUa {0-oof, 4TOOBI ee
MO>KHO OBLJIO paCKpBITh MO NpaBuity Jlonurans?

3.5 Kak MOXHO TOXIECTBEHHO TpeoOpa3oBaTh IIOKA3aTelIbHO —  CTETECHHBIC
HEOIPeIeTICHHOCTh BUA {1“’}, {00}, {ooo}, 9TOOBI UX MOXXHO OBUIO PACKPBITh MO MPABUITY
Jlonurans?

................................................................................................
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PaccMoTpeHHBIE  TOXKIECTBEHHbIE INpeoOpa3oBaHUS MOXKHO coOpaTh B TalJuue
PEeKOMEeHAAUMH M0 NPUMEHEHHI0 npaBuia Jlonurass.

Taoauna 2
Ne| Bun Pesynbrar nmpeoOpazoBanuii
Heotpeaen IIpeoOpazoBanms ((c #0,d #0— - const)
E€HHOCTHU
h
S(x)-h(x)= J&) _ ) O o {20 - IPUMEHHTD
1 1 0 0
1] {00} o
h(x)  f(x) npasuito Jlonurais.
2.1. ngpobm mpuBectH K oOuemy el <l_y-
3HAMEHATENIO; ’ © ’
2.2. yMHOXWUTb W pA3JAEIUTh PA3HOCTH
byHKUMN Ha CONPSIKEHHOE
BBIp@XEHHE, €CIH OTO  Pa3HOCTh {9} ~0: { © } -
KBa/IPAaTHBIX KOPHEH; ¢ c

2.3. YMHOXHUTb WM pa3JACIUTh Pa3HOCTH
GyHKIIUA Ha HEMOJHBIA  KBaapar
2 CyMMBbl 3TUX GYHKUUNA, €CIU 3TO {E}: A

Pa3HOCTh KOPHEH KyOHYECKHX;
{oo — o0} : 1

2.4, f(x)-h(x)= M

S x)- h(x) {%} WITN {z} - IPUMEHUTH
npasuito Jlonurass.
{lw}, 31 y=u"=Iny=vinu;
{00}, . .}Cif){lllny:A:&if)gy:eA.
3 {ooo}' 32, =y’ = CwM. BbILIE

3anuiunTe 3aJaHUA 3.yovep papuanra 2, 0, B, I

.............................................................................................

.............................................................................................

IIpumennTe npaBmwiao Jlomurajas sl PacKpPbITHA MOJYYeHHBIX HeoNpeaeIeHHOCTeil,
BOCIIO0JIb30BABIIUCH B CJIy4ae HEO0X0AMMOCTH TOKI€CTBEHHBIMH NMPe00pPa30BaAHUSIMH.
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HAUWBOJIBIIEE U HAUMEHBIHIEE 3SHAYEHHUS ®YHKIINU HA OTPE3KE
3AJJAHHUE 4.0 (4. Ne vioEro BAPHAHTA )

- HaiiTu HauboJiblliee 1 HAMMeHbIIIee 3HAYeHUsI QYHKIIMU f(x) HA TAaHHOM OTPE3KeE.

4.1. Kakyro TeopeMy IPUMEHSIOT ISl PEIICHUS ITOCTABJICHHOM 3a/1a4n?

[IpunepkuBasch MOCIEIOBATEIBHOCTH CIEAYIOIIUX IIyHKTOB IIAHA OTBICKAHUS
HarOOJIBIIIEr0 U HAMMEHBLIEr0 3HaYeHMH (QyHKUMM f(x) HA OTPe3KE [a,b], BHIIOIHHTE

3a/1aHUC 4yonep papuarra 3)-
1. HaiiTi npou3BOAHYIO IEPBOIrO NOPsAIKA JAHHON (YHKIINH;
2. HaiiTu Bce KPUTHYECKHME TOYKH x,, IPMHAIJIEKAIIME OTPE3KY [a,b]; B KPHUTHYECKHX

TOYKAX [EPBOro MOPsiIKa MPOU3BOAHASA IEPBOTO MOPsAJIKA UCCIeyeMOl (PyHKIIMU paBHA
HYJII0 WK 0€CKOHEYHOCTH, UM HE CYIIeCTBYET;
3. Beruuciouth f(x,) - 3HaUeHUA (QYHKIIMH BO BCEX KPUTHUYECKUX TOUKAX, OKA3aBIIUXCS HA

otpeske [a,b], i=12,.n;

4. Beruucauth f(a) 1 f(b) - 3HaUYCHHS (QYHKIIMU HA KOHIIAX OTPE3Ka;

5. CpaBHUTH BCE TMOJy4Y€HHBbIE 3Ha4YeHHUs (PYHKIUU f(x,), f(a), f(b) W BHIOpaTh W3 HUX
HanOOJIbIIIee ¥ HANMCHBIIICE.

................................................................................................

OTBET 4...0@)eiiiiiiiiiiiiiinnnsssssesteccssssssssssssssssssssccsssssssssssssssssssscsssssns

ITPOU3BO/IHBIE BHICIIUX ITOPAJKOB
3AI[AHI/IE 5.0 (S.N‘_’ MOET'O BAPUAHTA )

- HaiiTu npou3BogHbIE YKA3AaHHOTO MOPSAKA TaHHBIX (PYHKIUH, 3aJaHHBIX SIBHO,

- HaiiTu mnpousBoAHBIE YKa3aHHOTO TOPAAKA JaHHBIX QYHKIWHA, 3aTaHHBIX
napaMeTpuyecKu;

- Pazaoxuth MHOrou4IeH 110 hopmyiie Teitopa;

- IlpeacraButh nanHywo ¢yHkiuo Gopmysnoit MakjopeHa.

5.1.  Cdopmynupyiite onpeaeneHrne NPOM3BOAHOH BTOPOI0 MOPSIKA.

................................................................................................

................................................................................................

................................................................................................



OTBET S.0ti@)eiiiiiiiiiiiiiinnsssssetetecsossssssssssssssssssccsssssssssssssssssssssssssnes

5.5. Kak  wHaliTH  NpOW3BOAHBIE  BBICIIMX  MOPSAKOB  (PYHKIIHH,
napaMeTpu4ecKu?

................................................................................................

5.6. Haiiiure NpoU3BOIHYIO BTOPOTO MOPsAKAa QYHKUUH | 5 — 47,

................................................................................................

OTBET 5.0000)uutiiiiiieiiiiireieeeeeeeeeeessssssssssssssssssssssssssssssssssssssssssssssssas

5.7. 3anumure ¢gopmyay Teitsiopa nis GyHKuu f(x).

................................................................................................

................................................................................................

59. Kak  mpeacraBnsitor  Qopmynoi  MakiopeHa — 3leMEHTapHbIC
e’ ,sinx,cosx,In(l+ x),(1+x)“?

5.10. Pa3noxxute MHOTOYJIEH P,(x) MO CTENEHIM X — X,
ecim P (x) =x’ +4x* —6x -8, x, =—1.

3aJITaHHOH

byHKIIMN

Pasnoxxure MHOTOWIEH P (x)=x"—3x"'+7x+2 IO CTENEHIM x -2 (x,=2) U CHCIaNTe

IPOBEPKY.

Bbinoanure 3aganue S HOMep BapHaHTa B)°

OTBET 5.00B)eciiiiiiiiieieeesssessssssssssssssssssssssssssccssssssssssssssssssssssssssssses

Caenyer 3aMeTMTh, 4YTO ecau (YHKIHS HMeeT KOHEYHOE 4YHCJIO0 MPOU3BOJAHBIX,
OTJIMYHBIX OT HYJIsl, HATIPUMEP, MHOTOYJIEH, TO ee mpeacrasaenue popmysaoi Teitsiopa
COJEePKUT KOHEYHOe 4YHca0 cjgaraembix. [lodTomMy ocTaro4yHbiii 4YieH (opMyJibl

Teiyiopa B TAKHX CIy4asixX paBeH HYJII0.

Ecan ke pynknus muddepeHumupyemMa OeCKOHEYHOE YMCJIO Pa3 M YAOBJETBOPSiET
ycaoBusiM TeopeMbl Teljiopa o pasiaoxkenun pynkuuu no ¢opmyse Teitsiopa, To ee
pasJio:xxenue mo popmyJie Teisiopa uin MakiaopeHa 00513aTeJIbHO COJEPKUT OTJINYHBIN
OT HYJISl OCTATOYHBbIH YeH, ABJSIOMUICA 0€CKOHeYHO MaJI0oil GyHKIMEH NPH x — X,

5.11. Pasmoxwute mo popmyie Makinopena pyukuuo f(X) = e’ n0 o(x * )
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OTBET 5. il ) iiiiiiiiinnnneeetttteeesssssesssssssssssececssssssssssssssssssssssssssssssssnes

JIHDDEPEHIHAJT
3ATAHHUE 6.0 (6. Ne vioEro BaPHAHTA )

- Haiitu nuddepennnan nannoit pyHkunu;
-  Bbruncauth npudAMKeHHO 3HaYeHNE (PYHKINU B TOUKE, IpUMEHsA AuddepeHnna.

6.1. Chopmynupyiite onpenencHue nuddepeHupyemoii B Touke x, GyHKIUHA y = f(x).

................................................................................................

6.2. Kak onpenensercs nuddepennuan GyHKIuu y = f(x) B TOUKE x,?

6.3. Kakas cBs13b nMmeeT MecTo Mexay audepeHnmupyemoii B Touke x, GyHKIUEH y = f(x)
U CylIeCTBOBAHMEM MPOU3BOIHOI 3TON (DYHKIIMH B TOU XKe TOUKE?

...............................................................................................

Hecmotpss Ha TO, uTtO dopmyna s HaxoxaeHus nuddepeHmana o4eHb MPOCTas,
MHOTHE CTYACHTHI 3aTPYAHSIIOTCS HAXOAUTh AU PepeHnal.

JAuppepenunan (QyHKIUM HAXOAAT, YMHOXKAasd MNPOU3BOAHYI (YyHKOMH @O0 ee
aprymMeHTty Ha au¢depeHuual 3Toro aprymeHra.

dyzy;dx

YcBOUTH I[MpaBHUJIO HaAXOXIACHUA ,Z[I/I(I)(I)CpCHLII/IaHa OUCHb BaXHO, IIOCKOJIBKY OHO

IMPUMCHACTCA IIPU OTBICKAHHUH ITPAKTUYICCKHU JH000T0 HHTCIrpajia.
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6.5. Halinute nuddepennnansl Becex QYHKINNA, BXOIANUX B TAOIUILy TPOU3BOIHBIX.

6.6. Jlana pyHKIusa y=xvx’ —1+1Injx +~/x* — 1‘ . Hafinure ee nuddepenmmann.

OTBET 0....8)1uuuueiiiiiiiiiiiieiesssssssssecccsssssssessssssssssssscssssssssssssssssssssns

Heckonbko apxawmdHbiM B JBajllaThb IEPBOM BEKE MPEACTABISICTCS MPUMEHEHUE
muddepennnana K npuOIMKEHHBIM BhIYUCICHUSIM. Ho, pemasi mogoOHbIe 3aa4u, MOYKHO
IPOYYBCTBOBATh CBSI3b M PA3MUME MEXKIy MNpHUpameHueM Ay (QyHKIuM y=f(x) U ee

miuddepernmaiom dy = yldx.

A uMeHHO, eciu OTOPOCHTH BTOPOE ciaraeMoe «(Ax)-Ax - OECKOHEYHO Malylo
byHKIMIO TpU Ax — 0 B mpupameHnn Ay GyHKIUHA y = f(x), TO MOTYYUTCS TPUOTUKEHHOE
paBeHCTBO Ay~dy, Wid f(x,+Ax)— f(x,)~ f'(x,)-Ax. To ecthb 3HaueHHe GYHKIHHA B
HEKOTOPOM TOYKe x,+Ax, ONM3KOH K TOYKE x,, HNPUOIMKEHHO PABHO 3HAYEHUIO 3TOH
dbyHKIIMU f(x,) B TOYKE x,, CIOKEHHBIM ¢ AuddepeHimaioMm (QpyHKIIUU, BHIYUCICHHBIM B
3TOM )K€ TOUYKE X, :

[ +Ax) = f(xg) + [ (xy) - Ax.

SlcHo, 4YTO YeM MeHbIIEe Ax, TEM MEHbIIE OIUOKA BBIYUCICHUS, paBHas
0TOpachIBAEMOMY CJIaraéMoOMy «(Ax)-Ax B IPUPAIIEHUU Ay QYHKIHUHU y = f(x).

MOXHO NPUAEPKUBATHCS CICAYIOUIErO0 IJIAHA NPU BBIYMCJICHUM NPUOIHKEHHOIO
3Ha4YeHUsI PYHKIIUK y = f(x) B TOUKE x, + Ax:

1. IlpeactaBuTh 3HaYE€HHWE apryMeHTa X B BHJE [JBYX CIIAraéMbiX x,+Ax, MPHYEM
npUpalieHue aprymeHTa Ax JODKHO ObITh Majo, a B TOYKE x, JIETKO BBIUYMCIUTH
3HauYeHUE (PYHKIIUU U €€ TPOU3BOIHOM.

HecmoTpss Ha TO, 4TO d1000€ YHCIO MOXHO pa3dOUTh HAa CyMMY [BYX CJaraembIx

OECKOHEYHBIM KOJINYECTBOM Croco0o0B, HaxXOJUTCs €MHCTBEHHBIN crocoo,

yIOBIETBOPSIIOUINI pa3yMHBIM COOOpaKEHUSIM;
2. Bbluncnuth 3HaueHHs] QYHKUUU U €€ TPOU3BOJAHON B TOUKE Xx,,;

3. Ilpumenuts popMyiy NpUOIUKEHHOTO BEIYUCICHUS:

fGxy +AX) = f(xg)+ [ (xg) Ax.

Hanpumep, BEI9UCINM TIPUOIMKEHHO /26 .
Pemenue.
1. OueBHIHO, YTO HYXKHO BBIYHCIMTH 3HaueHHe GyHKIMM y=3/x 1pu x=26. [IpeacraBum
qucio 26 B BUJIE CYMMBI x, =27 U Ax = —1;
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! 1
Wl w27 27
!

3. Y26~3+ % (=1)=3- > ~2,962976. BpluuciieHHsT Ha KaJbKyJsATOpE [AalOT 3HAYEHUE

2. flx)=327=3; fl(x,)=

26 ~2,962496, TO ecThb NpuUMeHeHue auddepeHiaga B PacCMOTPEHHOM MPUMEPE
MO3BOJIMJIO BBIYMCIUTH 3HAYEHUE (DYHKIIMU C TOYHOCTHIO 0,005, oOecrieyuB J1Ba BEPHBIX
3HaKa IOCJe 3ansaToN.
OtBet: /26 ~2,96.
BreinonnuTe 3aaHMe 6 youep sapuanta 0)-

OMBEM B.cc0).ceeeeeeeeiiiiiieannnneeesteeeeeesssssssssssssssssssssessssssssssssssssssssccns

YCJI0BUSA MOHOTOHHOCTHU U DKCTPEMYMbI ® YHKIINHU

BAI[AHI/IE 7.0 (7. Ne MOETO BAPI/IAHTA)

- HaiiTu unTepBasibl yObIBAaHUA M BO3pacTaHusi QyHKIUY;

- HccnenoBarb (QyHKIMIO Ha 3IKCTPEMYM, NPUMEHSAS NepPBOe 0CTATOYHOE YCIOBHE
CYILIECTBOBAHMSI SKCTPEMYMa (DYHKI[MU B TOUKE;

- HccaenoBarb (QyHKIMIO Ha IKCTPEMYM, MPUMEHSSI BTOPOE [J0CTATOYHOE YCIOBHE
CYILIECTBOBAHMSI SKCTPEMYMa (DYHKI[MU B TOUKE;

7.1. KakoBbl ycja0BHUSI MOHOTOHHOCTH (yObIBaHMs, BO3pacTaHus) (QYHKUUU f(x) Ha
uHTepBane (a,b)?

................................................................................................

L0 T O T

7.2. Kakue TOUKM HA3bIBAIOTCS TOYKAMM JOKAJIBHOI0 MAKCUMYMa (MUHUMYMA) QyHKIIUH

f(x)?

.............................................................................................

7.4. Cdopmynupyiite Teopemy Depma — HEOOXOAUMOE YCIOBHUE CYIIECTBOBAHUS
sKcTpeMyMa QyHKIIUU B TOYKE.

7.5. B dWeMm 3akiouacTcs MepBO€ J0CTATOYHOE YCJOBHE CYIICCTBOBAHHS JIKCTpPEMyMa
GbyHKIIMU B TOUYKE?
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................................................................................................

................................................................................................

OTBET 7.00i0)eeeeeeiiiiiiieeiiissnssssasssssccessssssssssssssssssssscssssssssssssssssssssns

7.8. Kak ¢popmynupyeTcs BTOpoe 10CTATOYHOE YCI0BHE CYIIECTBOBAHUS IKCTPEeMyMa
(GyHKUMU B TOUKE?

OTBET 7.0eiB)uieinnnnenseteietessssssssssssssssssssssssssssssssssssssssssssssssssssssnnas

HMHTEPBAJIBI BBIITYKJIOCTHU U BOTHYTOCTHU I'PA®UKA ®YHKIIUU,
TOYKHU IIEPEI'MBA

3AI[AHI/IE 8.0 (8. Ne MOEIO BAPI/IAHTA)

- Haijitn uHTEpBaJbl BBIMYKJIOCTH W BOTHYTOCTHM Tpaduka JaHHONH (PYHKIMU U TOYKH
neperuoa.

8.1. Kak onpenensercs: BbIMYKJIasi BBEpX (BBIMYyKJas BHU3) HA UHTEpBaJIE (a,b) QyHKIUA?

................................................................................................

8.2. ChopmynupyiTe TeOpeMy 0 10CTATOUYHBIX YCJIOBUAX BBINMYKJI0CTH BBEPX
(BBIMTYKJIOCTH BHU3) Tpaduka QyHKIIHIH.

................................................................................................

................................................................................................
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8.6. KakoBO mepBoe 10CTATOYHOE YCIIOBUE CYLIECTBOBAHUS TOUKHU Nmeperuda?

................................................................................................

................................................................................................

L0 35 . J 1 TN

ACUMIITOTHBI T PAOUKA ®YHKIIUN
3AI[AHI/IE 9.0 (9. Ne MOETO BAPI/IAHTA)

- HaiiTn acumnToThl rpaduka QyHKIIHUH.

9.1. Chopmynupyiite onpeaejieHue aCUMOTOTHI Tpadrka GyHKIIUH.

................................................................................................

...............................................................................................

................................................................................................

................................................................................................

(0 1 35 W TR )
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HOJIHOE UCCUIIEAOBAHUE ®YHKIIUU U ITOCTPOEHUE I'PAOUKA
3AI{AHI/IE 10.0 (10. Ne yioero BAPI/IAHTA)

- IlpoBecTH moJsiHoe Mcciaea0BaHue PYHKIIMU U TTIOCTPOUTH IPauK.
Mo>xHO IMPCIIOXKUTD CJ'IGI[YIOIHI/Iﬁ IIJIaH IIOJIHOI'O UCCJICA0OBAaHUA (I)YHKI_[I/II/I
HccaenoBanue 0e3 npuMeHEHUA MPOU3BOTHOIM.

Tabauua 3
No Iens HevictBus BriBon
UCc1e0068anu
Haiitu o6mactpb Haiitu Touku, B KOTOphIX QyHKIMA | VICKIIOYNTH HAalIEHHBIC TOYKH U3
1 OTpeieNIeHus HE OmnpezieNieHa WM He 3a/1aHa obnactu onpeaeneHus QyHKIHHA
byHKIIH (TOoukm paspbiBa rpaduka
GbyHKITUN)
Ecnu xotst Ovl oiviH U3
Haiitn Bbrauciuth 0JHOCTOPOHHME OJTHOCTOPOHHUX TPEEIIOB B
BEPTHUKAJIbHbBIE npenesnbl GyHKIUU B TOUKAX UCCIIeTlyeMON TOUKE paBeH
2 ACUMITOTBI pas3pbiBa U B TOUYKAX, 0ECKOHEUHOCTH, TO Irpauk
«TIOZ03PUTENBHBIX» Ha Pa3phIB [T (GyHKIUY UMEET BEPTHUKAIbHYIO
KyCOYHO-aHAIUTUYECKOH (pyHKITNH ACHMIITOTY:
lim f(x)=co=>x=a -
x—a+0
BEPTHUKAJIbHAs aCUMITOTA
Ecmu f(—x)= f(x), Ecnu ¢pynkuums yetHast nuim
UccnenoBath TO (PyHKI[US YeTHAS. HEYeTHasi, OTPAHUYUTHCS
byHKIMIO HA uccieoBaHueM (QyHKIIMY Ha
3 YETHOCTb U Ecmu f(—x)=—f(x), untepsaie (0,0). 'padpux detHoOM
HCYICTHOCTD TO (PYHKIHMS HEUCTHAS (yHKUME CHMMETPHYCH
OyHKUUSA, HE ABIIAIOIIASCT HU otHOCUTENBHO ocu OY, rpaduk
YETHOM, HU HEUCTHOM, Ha3bIBACTCS HEYETHOH PYHKIMH CUMMETPUYEH
dyHKumeit obuero Bua OTHOCUTEIIbHO Hayana KOOpAUHAT
T #0 — nepuoa GyHKIHH, - OrpaHnunThCS UCCIICIOBAHUEM Ha
HccnenoBath HauMEHbIIIEE U3 BCEX BO3MOXKHBIX MHTEpBAJIC TI0 JJIMHE PABHOM
4 GyHKIUIO HA 3HAYEeHUH, YAOBIECTBOPSIOLINX nepuoay 7, 3a mpeeibl MHTepBaa
NEPUOANYHOCTD YCIIOBUSIM: MPOAOIDKUTH IpaduK GyHKIUN
1. x-TeD(f),x+TeD(f); NepUOINYECKUM 00pa3omM
2.f(x+T)=f(x-T)=f(x)
PemuB ypaBuenue y = f(x)=0, | Touka nepeceuenus rpaduka ¢ OCbIO
Haiitu Touku Haitty x, : f(x,)=0. OX:(x,.,0).
S TIEPECCHCHMA C Haiitu y(0) = y Touka nepeceuenus rpaduka ¢ 0Chio
OCSIMH KOOPJIMHAT 0 OY: (0,v,)
Beruucnurs npenensl Ecnu k u b — koHeuHbIe Yncia, TO
Haiitn HakionHsie, . f(x) ypaBHEHHE HAKJIOHHBIX aCUMTOT
6 B YaCTHOCTH, k= lim u y =kx + b, upuuem, ipu x =0

TFOPHU30HTAJIbHBIC,
ACUMIITOTBI

X—>to0 X

b= lim (f(x) - kx)

aCHUMITOTAa TOpU3OHTaNIbHAS y =D
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HUccnenoBanue ¢ npuMeHeHHeM NPOU3BOAHOM.

Tabauna 4
Ne Leny JleiiCTBHUS U BBIBOJ
uccned08anus
1; .1. HaiiTu KpUTH4ECKHE TOYKH [IEPBOTO MOpAaKa x,,i =1,2,..n:
y'(x,)=0mm y’(x,)=o0, wmu y’(x,)—He cCymIeCTBYeT
(HeoOX0aUMOeE YCIIOBHE CYIIECTBOBAHUS IKCTpeMyMa (PYHKIIUH B TOUKE);
1.2.1. ITpumMeHUTH MepBOE TOCTATOYHOE YCIOBHUE CYIIECTBOBAHMS IKCTPEMyMa
(yHKIMU B KPUTHYECKOM TOYKE:
x x<x, X, xX>x,
y' Kpurtnueckas Touka
— IIEPBOIO MOpsAKa +
Haittu
MHTEpBAIIbI @OyHK1MS yObIBaET (x,,y(x,)) — Touka @DyHKIMS BO3PaCTAET
MOHOTOHHOCTH H | Y MUHUMYyMa
1 | TOYKH TOKAIBHBIX
KCTPEMYMOB
peMy x xX<x, X, X>Xx,
byHKIAHA
y' Kpurnueckas Touka
+ MEPBOTO MOPsIKA —
Y | ®yHKUMs BO3pacTact (x,,y(x,)) — Touka @OynK1ys yobIBaeT
MaKCHUMyMa
/ / /
1.2.2.Ecnu x;,x, U Xx,-cranuoHapHble TOYkU () (x;) =,y (x,)=y (x5)=0),
MOXHO TPHUMEHHTH BTOpPO€ OCTATOYHOE YCJOBHE CYIIECTBOBAHUS
sKcTpeMyMa (QYyHKIUU B TOUKE:
" (x3)>0=>(x,, (x;)) — TOUKa JTOKATEHOTO MUHAMYM2;
1/ .
v (x,)<0=(x,,y(x,)) — TOUKa JIOKAJILHOTO MaKCUMyMa;
y"(x5) =0=> TpebyroTCS JJONONHUTEILHBIE MCCIIEIOBAHHUSL.
2.1. HaiiTn KpUTHYECKHE TOYKH BTOPOro mopsifka x,, j =1,2,.m:
/ / 1
Haiitu Y (x;)=0mwm y"(x;)=00, wmm y"(x,;)— HE CYLIECTBYET
MHTEPBAIBI (Heo0X0aMMOE yCIIOBUE CYIIECTBOBAHUS TOUKHU Meperuda rpaduka);
BpTyKktocTH 1 | 2-2. [IPUMEHNTH JOCTATOYHbIE YCIOBHS BBIIYKIOCTH M BOTHYTOCTH rpaduka 1
BOTHYTOCTH CYHICCTBOBAHUS TOYCK HepeFI/IGa:
rpaduka X X <X X X> X
2 | (GyHKIMM U TOYKH
neperuda y” Kputuueckas Touka
+ BTOPOI'O IIOpsAAKa, —
TOYKA
HENPEPHIBHOCTH
y I'paduk pyHKIUH (x4, ¥(x4)) — TOUKA I'paduk GpyHKIUMN
BOTHYTBIN nepern6a BBIITYKJIBIi
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Hanpumep, na pucyHke n3o0paxkeH rpapuk QyHKIUU:

10.1.  VYkaxuTe KpUTHYECKHE TOUYKH IIEPBOTO TOPSIKa N300paKEHHOW HA PUCYHKE (PYHKITUH.

10.2. YkaxuTe KpUTUUECKHUE TOUYKU BTOPOIO MOPsIIKAa N300pakKEHHON Ha PUCYHKE
byHKIMH.

x+6
U HA OCHOBAHHUU

IIpoBenemM moJsiHOe HcciaeR0BaHMEe (DYHKIMH y=In

HCCIIeIOBAaHUM MTOCTPOUM rpaduk.
10.3. Haiinem o06s1acTh onpeaeseHust JaHHOW PyHKIIUU.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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. Haiinem BepTHKajbHbIe aCHMNTOTHI Tpaduka QPyHKIIUU.

.Uccnenyem  ¢GyHKIMIO Ha 3KCTPEMYM U  HalJIeM HHTEPBAJIbI

MOHOTOHHOCTH (DYHKITUU.

10.10. Haiinem mHTEpPBAaJIbl BHIMYKJIOCTH U BOTHYTOCTH Tpaduka GyHKIIUN

Y TOYKU meperunoa.

10.11. ITocTpoum rpaduk QyHKIMH.

Brimonaute 3aganue 10a.
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