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BAPUAHTDI 3AJAY
BapuanTt 1

Jloka3zath, 4YTO (QYHKIUS y=e"sinx YIOBJIETBOPSIET ~ YPaBHEHUIO
y€- 2yt+2y=0.
3amensis npupanieHue QyHkuuu nuddepeHnuaiom, HalTH TpUOINKEHHOE 3Ha-

YEHUE BBIPAKECHUM!
a) /3594, 6) ctg28’; B) 199.
Haiiti N-f0 npousBoaHyto GyHKIEE Y =Sin> X,

Pasnoxuts QyHKImo f (X) = X° [0 LEeIbIM HEOTPHLATEIbHBIM CTEIICHIM Pa3HO-

ctu X - 1.

: x>
Jloka3aTb HEPaBEHCTBO arcsin X > X +€ npu 0<x<1.

Hccnenosath PyHKIMU U HAYEPTUTh UX rpadUKU:

4
X ex
f(X)=———; € .
a) f(x) P 6) f(x) 1
B) f(x):2x-3§/x72; r) f(x):x+ln(x2-1).

B cooTBeTcTBUU € MPOrHO3aMH NPUOBLIb HPEANPUATHS ONUCHIBaeTCS (hyHKLIHEH

2
P (q) =q -10q+ 20, roe ( — BeJMUYMHA, XapaKTEepU3YOIIas 00beM MPOU3BO/I-
ctBa (B MiH. py0.). Haiiti onTuMasbHbI 00BEM BBIMYCKa MPOAYKIIMH IS TPE/-

NPUATHS, €CITU €r0 MPOU3BOJCTBEHHBIC MOITHOCTH COCTaBIAOT: a) 10 muH. pyo.;

0) 20 muH. pyo.

Oynkuus cnpoca =10- p+ 2\/6 u npemyioxkenus S=4p-6,tme qu S —
KOJIMYECTBO TOBapa, COOTBETCTBEHHO MOKYIA€MOro U MpejajiaraeMoro Ha Inpoja-
Ky B CIMHUILy BPEMEHH, [ — IieHa ¢JMHHUIBI TOBapa. HaiTh: a) paBHOBECHYIO

1IeHY; 0) 2JIACTUYHOCTh CIPOCA U MPEIIOKCHHS; B) U3MEHEHHUE 10X0/1a IIPH yBe-

JUYEHHUH LIeHbl HA 5 % OT paBHOBECHOM.

4



BapuanT 2

_X-3

Jokazath, 4ro  (QyHKIUSA y
Xx+4

YAOBJIETBOPSIET ~ YPABHEHUIO

2(y9% =(y- ny¢

3amensis npupanieHue QyHKuuu nuddepeHnuaniom, HaiTH TpuOIMKEHHOE 3Ha-
YEHUE BBIPAKECHUM!

a) 4/15,80; 6) tg 44°50% B) arccos 0,07.

Haiitn N-to mpou3BoaHYyIO GyHKIMU Y =Sinaxcos bx.

Cocrasutb MuorouwneH Teinopa wist gyskumu  f (X) =+/X B okpecTHOCTH TOU-

KU X =1.

by
Jloka3aTh HEPaBEHCTBO In(i:é X0 oy npu O£ x<1.
el- xg

HccnenoBath pyHKIMU U HAYEPTUTh UX rpadUKU:

2

X - 3X+2

a) fix)=————; 0) fix)=x- 2Inx;
=22 8

B) ()= (x+ 4)e™; 9 f(x)z?/xx—fl.

3aBHCHUMOCTD MCKAY U3ACPKKAMHA MPCAIIPUATUSA C " KOIMYECTBOM BBIITYCKac-

MOH NPOAYKIMU X BbIpakaeTcst GopMysion

i 48x, X£125,
C(x)=i 2

1375+(x- 50)°, 125<x£150.
Jloxo OT peanu3aluy eAUHULBI IPOJYKIMU HA ABYX Pa3IMYHBIX PhIHKAX COCTa-
BUJI p(x) =120- g«/; U, COOTBETCTBEHHO, p(x) =120+ g :

Kakne pekomeHaanmm 0 KOJIMYECTBE BBIITYCKAEMOM NPOIYKIIMU MOXKHO JaTh py-

KOBOAMTEINIO NpeanpusaTus? Kakoil ppIHOK IpeanoYTUTENbHENH?
OyHKIMA cOBOKYNHOM nonesHocty U ToBapa X Juis moTpeOUTens UMeeT BUL:

_ 2 .3
U =10x+9x - X ,rme X —KOIUYeCTBO MOTPEOJICHHOTO B €AMHHILY BPEMEHU
ToBapa. Onpenenure CTerneHb HACHIIIEHUS U TOYKY CHU)KEHUS TTPeIeNIbHOM Mo-
ne3Hoctd QyHkuuu U ; yKaXuTe 3TH TOUYKM Ha rpaduKax COBOKYIHOM U Mpe-

NEeTLHOU MOJIE3HOCTH.



Bapuant 3

1 ¢ y
Jloka3ath, 4To QyHKIHS Y = Inl— YIOBJIETBOPSIET YpaBHEHUIO XyY¥+1=¢e’.

+ X
3amensis npupanieHue QyHKuuu nuddepeHnuaniom, HaiTH TpubInKEHHOE 3Ha-
YEHUE BBIPAKECHUM:

185 .

5/ ——
2 215"

6) sin28°; B) arccos 0,05.

Haiitu 20-t0 mpousBoaHy0 QyHKIMH Y = x° e

pX

CocraButh MHOTOWIEH Telnopa 4-ro mopsiaka st pyskinun  f(X) = Sin7 B

OKpecTHOCTH TOukM X =1.

2
X -
Jloka3zaTh HepaBeHCTBO Ch X3 1+7 ot X1 R.

Hccnenosath pyHKIMU U HAYEPTUTh UX rpadUKU:

a) F()=1+ 4’; 1, 6) 1 ()= e
3

B) f(X)=1- x+ r) f(x)=x(nx- 3).
3+x

3aBUCUMOCTh 00bEMa BBIITYCKa MPOAYKIMHK V OT KanuTalbHbIX 3aTpar K  omn-

o 3 o o
penensiercs pyukiuenn V :Voln(4+ K ) Haiinutre untepBan usmenenuii K,
Ha KOTOPOM YBEJIMYEHHUE KAMUTAIBbHBIX 3aTpaT HEA(PPEKTUBHO.

OyHKIMSA TOTPeOIeHUS] HEKOTOPOI CTpaHbl UMEET BUJ
C(x) =53,76+0,78x - 0,96x¥*,

r1e X — COBOKYIIHBIM HAIlMOHAIBHBIA 10X0a. HalTu: a) mpeneiabHyl0 CKIIOH-
HOCTb K MOTPEOJICHUIO; 0) TPEAeIbHYIO CKIOHHOCTD K COCPEIKEHHUIO; B) DJIaCTHY-
HOCTb MOTPEOJEHUsS MO JOXOJY, €CIM HAalMOHAJIbHBIA JT0XOJ cocTaBisieT 256.
CKIJIOHHO JIM OOIIECTBO TAHHOW CTpaHbl MPH CYHIECTBYIOLIEM MMOTPEOJEHUHU U Ha-

MOHAJIIBHOM J10X0j1€ K nporpeccy? [louemy?
6



BapuanT 4

_arcsinx

y -
V1- x?

Jloka3zath, 4TO (QyHKUUA YAOBJIETBOPSIET  YPABHEHUIO

(1- Xyt xy=1.
3amensis npupanieHue QyHkuuu nuddepeHnuaiom, HauTH TpuOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!
a) 3/1,02; 6) sin34’; B) arcctg 0,98.

ax+b
cx+d

Haiitn 50-t0 mpom3BoaHy0 QYHKIMH Y =

Pasznoxuts Gpyuximio f (X) =xe * no dopmyne Makiopena N-ro mopsaka.
1

Jloka3aTh HEpaBEHCTBO 24/x3 3- = npu X3 1.
X

HccnenoBath pyHKIMU U HAYEPTUTh UX rpadUKU:
2

a) f(x)=2 'j; 6) f(x)=(x+1) ¥x:
x -
B) f(x) =x%%; r) f()=x(Inx- ).

3aBucumocth noxona R u m3gepxkexk C 0T oObeMa MPOU3BOJCTBA X 3a/a€TCs
dyHkumsiME  crenyromero Buma:  R(X) =30x- 2x, C(x) = x3 - 35x? +150x.
[Ipou3BOACTBEHHBIE MOIIHOCTH MO3BOJSIOT MPOU3BOAUTH 10 25 €AMHMI] IpPO-
aykiuu. [lpu kakom oO0beMe Mpou3BoACTBa NPUOBLIb MaKCUMaIbHA?

ITo ouenke Tastee Food Company oTHomIeHHs cripoca — A0X0Ja Ha €€ MPOIyK-
M0 onuckiBalOT ypaBHennem (¢ =500+ 011, rme ( — KOAMYECTBO €1. MPO-
OyKiuu, a | —cpenHuii ceMeHbIN JOXO/I.

A. Omnpenenuts 31aCTUYHOCTD cripoca o goxoxy npu | =15000 mo.,

| =20000 nmos., | =25000 nou.

B. PesyabTarT mnpenpiaymux BBHIYUCICHUW JOJKEH MOKa3aTh, YTO 3JIacTHY-
HOCTh TI0 JJOXOJy YBEJIIMUUBAETCS C pocToM aoxonaa. [louemy s3to Tak? Co-

XpaHWIOCh ObI 3TO oTHOIIeHue ipu =01l ?
7



Bapuant 5
Jlokazate, uTOo  (QyHKIUS y=€ “SiNX  ynoBIeTBOpSAET  YpPaBHEHMIO
y@+2y(+2y =0.

3amensis npupanieHue QyHkuuu nuddepeHnraniomM, HaiTH TpubInKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 3/12518; 6) tg59°; B) arccos 0,03.
Haiitu 10-t0 nmpousBoaHyr0 QyHKIUU Y = Xlog2 X.

2
Juis gyuxumn £ (X) = €2 " Hanmcats popmyry Makiiopena 10 WIEHOB 3-TO

HOPSIIKA BKJIFOYMTEIBHO.
JlokasaTh HepaBeHCTBO X° - 1£a(x- 1) mpu x>1, O<a<l.

Hccnenosath pyHKIMU U HAYEPTUTh UX rpadUKU:

D F(9=2x- 1+ 0 =110
5 -2
) f(x):(2+x2)e'x ; r) f(x):ﬁ.

[IpousBoutens peanusyer cBO NnpoAykiuio no mnene 9S00 pydiieit 3a enuHUILY,

. 3
a M3JCPXKKHU TPU ITOM 33Jal0TCs KyOnueckor 3aBucuMocthio C(X) =50X + 6X .

Haiigute onTuManbHbIN 1711 MPOU3BOAUTENS] 00bEM BBITYCKA MPOAYKIUU U COOT-
BETCTBYIOILYIO EMY IPUObLIb.

busnecmen Bacs pemnsl ocHOBaTh HEOONBIIOE MPEANPUITHE N0 BBIMYCKY H3/e-
Uil HapoJIHOTO noTpedaeHus. O3HaKOMHUBIIKUCH CO CTATUCTUKOMN, OH YBUAEI, UTO

3aBUCUMOCTb MCIKAY CIIPOCOM qu HeHOﬁ P 3a CAWHUILY U3JCIINUS BbIPAXKaACTCs

dopmymnoii q=60- 2,/ p. Haiiti smacTU4HOCTb crpoca. BBISICHHTD, TIPU KaKHX

3HAYEHUAX LEHBI COPOC SIBISAETCS 3JIACTUYHBIM, HEUTPAJIBHBIM U HEDIACTUYHBIM.
Kakne pexomeHganuyM o LEHE 3a €IWHMILy NPOAYKIIMH MOXHO JaTh Bace mpu

Pp=324 unpu p=484 nen.en.?



Bapuant 6

Jloka3ath, 49TO (YHKIUS y=v2X- X YIOBIICTBOPSCT  yPABHEHHIO
v+ y®e1=0.

3amensis npupanieHue QyHkuuu nuddepeHnuaniom, HaiTH TpubIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 4/15,92; 0) c0s28°; B) Igll.

Haiitu n-to npousBoanyto GyHKIMH Y = xe”~.

1

CoctaButh MHOTOWIEH Teinopa mist dyakmun  f (X) = —— B OKpecTHOCTH
2X- X
Touku X, =1 10 wienos 20-ro mopska.
Jloxasats HepaseHcTBO €3 ex mpu XI R.
Hccnenosath PyHKIMU U HAYEPTUTh UX rpadUKU:
x> +1
- . _ 3 2 :
a) f(x)= 7 6) f(x)=33(x-1° - 2x;
B) f(x)=x%e¥% r) f(x)=x%/2+Inx

O0beM M00BIYM CTPOUTEIIBHOTO Mmecka Y (T/4) 3aBUCUT OT KOJMUYECTBA BJIOXKCH-

Horo Tpyna X (uen./d): y= 4\x . 1lena me6ust — 100 py0./T, 3apruiata pabodero

— 50 py0./4. KpoMme 3apruiatel, Ipyrue U3AepKKU He yduThiBatoTcs. Haliaute on-

TUMAaJIbHOE KOJIMYECTBO BIOKEHHOTO Tpy/a (padouunx).

Cropoc ( Ha HEKOTOpPOE JICKApCTBO 3aBUCHUT OT €ro IEHBI [P CICIYIONUM 00pa-

2
30M: ( =——=. Haiitu snactuunocTth cnpoca. Kakue pexomeHanuu o 1eHe Jie-

Jp

KapCcTBa MOXKHO JIaTh PYKOBOJIUTENIO (hapMalleBTUUECKOTrO MPEAIPUITHS ?



BapuanT 7/

Jlokazate, 4YTO (QYHKIUSA y= e +2e% YIIOBJICTBOPSIET ~ YPABHEHHIO
y@- 13y(- 12y =0.
3amensis npupanieHue QyHkuuu nuddepeHnuaiom, HaiTH TpuOINKEHHOE 3Ha-
YEHUE BBIPAKCHUM!

a) e2%%; 6) sin147°; B) arcctg 1,05.

Haiitn n-ro mpou3Boanyro pyHkuuu Y = XInXx.

2
CoctaButh MHOrowieH Teitnopa 10-ro mopsiaka mis Gymakimn T (X) = e” vax-1

B OKPECTHOCTH TOUKH X =- 1.

1
Hoxkasars HepaBeHeTBO 1- 2INXE — npu X>0.
X

Hccnenosath pyHKIMU U HAYEPTUTh UX rpaduKU:

a) f(X)=-X—i+X; 6) f(x)=2x- 3%(x-1°;
B F()=_2_ ) f ) =In(xE + 4%).

x- 2

OyHKIMA U3AEPIKEK UMEET BUJ! C(X) =200+10x + (J/ 2)X2. Ha navanbHOM 5Ta-
ne gupma opraHuzyeT MPOU3BOACTBO TaK, YTOOBI MUHUMM3HPOBATH CPEIHHUE W3-
nepxku. B nanpHeliiem Ha TOBap ycTaHaBiMBaeTcs lLieHa, paBHas S0 pyO. 3a
enuHuly. OnpenenuTb ONTUMaNbHOE JUIsl (UPMbI 3HAYEHUE BBITYCKAaeMOH Ipo-
aykiuu - (mpeadronaraeTes, 4TO BeCh BBINYIICHHBIH ToBap peanmsyercs). Ha
CKOJIBKO CJIEZIyeT YBEJIMYUThH BBIINYCK TOBapa IO CPaBHEHUIO ¢ HAYaJIbHBIM 3Ta-

nom? Kak U3MEHSTCS MPU 3TOM CpPEeHHE U MPEEIbHbIE U3JIEPKKHU ?
@yHKIUY cripoca ( U OPEIOKEHUS S OT LEHBI [P BBIPAYXKAIOTCS COOTBETCT-

BCHHO YpaBHECHUSIMU: (= 100(10 - \/B ), S=2p+72. HailTu 51acTUYHOCTH

crpoca W TPEIOKEHHsI TP PAaBHOBECHOM IIEHE, a TaKKe M3MEHEeHHue noxona (B

MPOIEHTAX) MpHU yBeaudeHuu 1eHsl Ha 10 %.

10



Bapuant 8
VX o VX

Jloka3zath, uTro QyHKIUI Y=¢€ e YAOBJIETBOPSIET  YPaBHEHUIO

1 1
¢y —yC = =0.
Xy 2y 4y

3amensis npupailenue GyHkuuu nuddepeHnuaniom, HauTH TpUOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 4/16,08; 6) sin359°; B) arcctgl,08.
Haiitu n-to nmpousBogHyro GyHKUUU Y = X n-1gt/x

CoctaButh MHOTOWIEH Telinopa 15-ro mopsiaka nnst pynkuuu f (X) = sin(9x/ 2)

B OKPECTHOCTH TOYKH X, = /6.

X
JlokazaTh HepaBeHCTBO IN(1+ X) > 1 npu ycinosun X > 0.
X +

HccnenoBath pyHKIIMU ¥ TOCTPOUTH UX TpaduKu:

X3 _ 23 . v 23
a) f(x)_—lz(x- >’ 0) f(X)=x7"+(x- 277
B) f(x)=2xe; r) f(x)=x?- 2Inx

3aBHCHMOCTD MEXKTY J10X0JI0M (pepMepCcKOTo X03saicTBa (IeH. ea./1eHb) U KOJIH-

4eCTBOM €ro paGoTHHKOB X mmeet Bux: R(X)= 25001/ x. HaiiTi onTiManbHbIit
pazmep ¢pepMepcKoro Xo3siiicTBa U €ro MpuoObLIb, €ClI JHEBHAS 3apIuiaTta pado-

yero pasHa 360 (neH. ex1.), a mpoure pacxoabl Xo3sicTBa coctapusitor 510 Inx

(men. ex.).

Iycth mpou3BoacTBeHHAs GYHKIHS Y =4+/X BbIpaXkaeT 3aBUCHMOCTb 00beMa
BBIITYCKaeMOM MPOAYKIIMK Y OT YMCICHHOCTH nepcoHana X. Celidac Ha dupme
paborator 25 yenosek. Haiinure cpenHmii U nmpenenbHblil 00bEM BBITYCKaeMOM
NPOAYKINH, 3JACTUYHOCTh BBITyCKa MO GoHIaM (YUCIEHHOCTH TepcoHana). Ha
CKOJIbKO HYXKHO YBEJIMUYUTh YHUCICHHOCTh MEpCcoHasa, 9ToObl 00bEeM BBITyCKae-

MOU NpOAYKIMHU yBenuuuics Ha S %7?
11



Bapuant 9
Jloka3aTh, uto (yHKIMa Y=C0Se* +Sine*  ynoBneTBOpAET ypaBHEHUIO
y&- yC+ ye?* =0.
3amensis npupailenue GyHkuuu nuddepeHnuaniom, HauTH TpUOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) §/67,84; 6) cos151’; B) arcctg(- 0,91).
o 4 . 4
Haiiti N-ro mpou3BoaHyIO GyHKIHH Y =COS X +SiNn X

2 .
Oyukmuio  f(X) = In(x - 7X+12) pa3noxuTh 1o Gopmyne Teitnopa B OKpecT-
HOCTH TOYKH X, =1 no unenoB 20-ro mopsiaka.

3
. X ~ @
OKa3aTh, YTO0 SINX3 X- — 1mpu ycaoBuu Xl §O,
6 Y g

c

P
2

,-

o

HccnenoBath pyHKIIMU ¥ TOCTPOUTH UX TpadUKu:

. _Inx.
a) arcctg(- 0,51); 6) f(x)= 7
B) f(x)=33(x-1)°- 2x+2 r) f(x)=e¥*- x.

Pacxopl X Ha pekiamy BIHMSIOT Ha BajgoBoH qoxoa R(X) mo moigydeHHOMY dM-

nupuyecku 3akoHy R(X) = R(1+ %/;), rie R — 10Xxoa B OTCYTCTBUE PEKJIaMBbl.
[Ipu kakux 3HaueHUsIX R onTuMalibHBIE PacXObl HA PEKIAMY MOTYT IPEBBICUTD

BECh J0OXOJ B OTCYTCTBUE PEKIAMbI?

3aBUCUMOCTB CIIpoca (] OT LIEHbl P 3a eAUHUIy TOBapa 3aaaercs GopMysou
g=0qge pz/ 0 [Ipu kakux 3HaYeHUsAX P cHpPOC ABILETCs AMacTUUHbIM ? Kakue
pPEKOMEHJAlUU O LIEHE 3a €AMHUIY MPOAYKIMU MOXKHO AaTh Npu P=4 U 10pu

p =67 Kak u3sMeHUTCs BbIpyYKa [PU YBEIUYECHUH 1IeHbl HA 5 % B nepBOM U BO

BTOPOM ciyyae?

12



Bapuant 10

Jloka3zatb, 4TO  (QyHKUHUA y=arcsinX  yAOBJIETBOPSET YPABHEHUIO

2
(1- xX7)y®=xy®

3amensis npupailenue GyHkuuu nuddepeHnuaniom, HauTH NpUOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 3 1’97; 6) ctg 340, B) arcsin 0,46.
. 2X
Haiitu n-to mpousBojHyto QyHKUMH Y =———0.
x -1
X2 - 4x+5 5
Oynkmuio (X)) = Z5xt6 pa3noxuth 1o Gopmyne Teimopa B OKpeCTHOCTH
X - bx +

Toukn X, =1 50 wienos 10-ro nopsxa.

Inx
JlokazaTh HEpaBeHCTBO —— <— nipu X >0, x1! 1.

x-1 4/x

Hccnenosath pyHKIMU U HAYEPTUTh UX rpaduKU:

2x +1
a) f(X)=ﬁ- 2 6) f(x)=(x+1)73- x¥3+1
B) f(X)=e *(x+4); r) f(x)=x- In(x+1).

Kanurtan B 1 mipa py6. moxkeT ObITh pa3melieH B 06anke nog 20 % roaoBbIx
VI UHBECTHUPOBAH B MPOM3BOJCTBO, MpH4eM () (HEKTUBHOCTh BIIOKECHHUS OKUIa-
etcs B pazmepe 50 %, a u3aep>KKM paBHbI KBaAPaTy BIOKEHHBIX B MPOU3BOJICTBO

neuner. [Ipu6bsuib obnaraercs Hajgorom B P %. [Ipu kakux 3HaAYCHUSIX P BIIOXe-

HUE B MPOU3BOJACTBO sABIsIETCSE Oosee d3PHEeKTUBHBIM, HEXKEIU YUCTOE pa3Mmelie-
HUe KanuTaia B 0aHke? Ha CKOJIBKO YBEIMUUTCS BKJIAJ MO CPABHEHUIO C YUCTHIM
pa3MeIeHHeM IO/ MPOIICHTHI, €CIM MPUObLIL oOsiaractcs Hamorom: a) B 10 %;

0) B 12 %?
J171s1 mpou3BOJCTBEHHOM PyHKIMHU Y = X2 arctgX HaWTH 3J1aCTUYHOCTB pecypca
X npu X=1.

13



Bapuant 11

Jokazath, 4YTO (yHKLIMS y=¢e *cos X YAOBJIETBOPSIET  YPABHEHUIO
y@ +4y=0.
3amensis npupanieHue QyHkuuu nuddepeHnuaiom, HaiTH TpuOIMKEHHOE 3Ha-

YEHUE BBIPAKCHUM!
a) 3/63,94; 6) sin151°; B) arctg1,06.

Haiitu ¢opmyny npou3BogHOM N-ro mopsiaka 1t QyHKIUU Y = X
a) nl R; 6) nl N.

Oyukimo  f (X) =X pasnoxurs no gopmyne Teiiopa B OKPeCTHOCTH TOYKH

X, =1.
2
Jloka3aTh HepaBeHCTBO COS X3 1- ) npu Xl R.

HccnenoBath pyHKIIMU U OCTPOUTH UX IpaduKu:

— X .
V= 6) f(x)=x3(x- D7
B) f(x)=xe /2 r) f()=In(x2+1).
W3BecTHO, YTO MpOrHo3Has ueHa akuuu mmeer sua: C_ :COL,
P (rg-r)+or

rae C0 — HauajbHas 1IeHa; { — J0Ji1 NPUOBLIH, BbIJICJICHHAS] HA BBHITUIATY JUBHU-

IEHMAOB; ¢ — Hanbosee 3ppeKTuBHAs CTaBKa, IO KOTOPOH MOXKHO PEMHBECTUPO-
BaTh IMBHUJCH/IBI, [ — OTHOCUTENbHASI NPUOBLIL KOpHopauuu. PaccmarpuBaroTcs
JIBE aKUHMU C HAYaJbHOW LIEHOM, PABHOW E€IMHUILIEC, U CIECAYIOIIMMU XapaKTepHu-
crukamu: =04, r, =0,2, ¢,=9,=9g. MHssectHo, yto re¢ =0,5. NuBecrop
poJaji NepBYIO aklKIO U Kynui BTopyto. [Ipu kakux 3HaueHusax ¢ 9ITa omnepa-
LU IPUHECET HAMOOIBIIYIO 0XKUAAEMYIO MTPUOBLIH?

VYpasuenue cnpoca umeer Bua: P =1000+ 3 - 492 . OnpenenuTsb 3aCTUIHOCTD
ciopoca o nene npu =10 ex. KakoBo 3HaueHHE COBOKYMHOM U MpeAebHON

BbIpyuku ipu =10 en.?
14



Bapuant 12
- x? 2
Joka3ath, 4ro (QYHKIUS Y=€ (5 + X / 2) YAOBIIETBOPSET YPaBHEHUIO

2
yb+ 2xy =xe * .
3amensis npupanieHue QyHkuuu nuddepeHnraiom, HaiTH TpuOIMKEHHOE 3Ha-

YEHUE BBIPAKCHUM:

a) /640; 6) tg116°; B) arccos0,45.

Haiitu n-to nmpousBoaHyro GyHKUMK Y = Xa kx,

Oynknuo  f(X) :J/ Jx pasnoxuth 1o hopmyse Teistopa B OKPECTHOCTH TOUKH
X, =1.
Jlokasatb HepaBeHctBo € 3 1+ X npu X1 R,

HccnenoBath pyHKIIMU ¥ TOCTPOUTH UX TpaduKu:

2
) fO%%; 6) f(x)=3x%- 2x
B f(x)=23e X; M f(x):%lni—x.

CTOMMOCTB IKCIUTyaTalluu KaTepa, MIBIBYIIEr0 CO CKOPOCThIO V (KM/4), cocTas-

2 .
asetr (80 + 0,2 v') neH. en. 3a 1 4. C kakoil CKOPOCTBIO JO/DKEH IUIBITH KaTep,

YTOOBI CTOUMOCTB MPoxoJa 1 KM myTu Obljla HAUMEHbLIEH ?

[TycTh 3aBHCHUMOCTBH MEXKAY CE0ECTOMMOCTBIO €IMHUIIBI Tpoaykiun C 1 o0be-

MOM ( ee mpousBojacTBa Bbipaxkaercs popmynoit C=60- 0,3q. Ilpu xakux
3HAUEHUAX ( HU3AEPKKHU MPOU3BOJCTBA C YBEIMYEHHEM €ro odbema OyayT

yMeHbaThes ? Ha CKOJIbKO MPOLIEHTOB YBEIUYaTCs U3EP>KKU TPOU3BOACTBA IIPU

yBenuueHuu ero oobema ¢ =70 mo =77 enuHUI] U3IEIUs?

15



Bapuant 13

Jloka3zath, 4YTO QYyHKUUA Y= X2 e:l/X + X2 YAOBJICTBOPSICT YpPaBHCHHUIO
1- 2x
yC+ y=1.
X2

3amensis npupanieHue QyHkuuu nuddepeHnraniom, HaiTH TpuOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) +/24,96; 0) ctg 330; B) In(e+ e/lO).
Haiitu Nn-to npousBoaHyro GQyHKUUU Y = oS> X.
Jns ¢oyakuu  f(X) =arctg X Hamucath Gopmyny MakjopeHa 10 WieHOB 5-ro
MOPSIKA BKIIOYUTEIBHO.
JlokazaTh HepaBeHCTBO SINX +tg X>2X mpu 0<X<p/2.

HccnenoBath pyHKIIMU ¥ TOCTPOUTH UX IpaduKu:

2

a) f(X):ZX—A:l; 6) f(X):3/G_ XZ,Z;

X
3/ 112
_ 2 - X. N In“ X
B) f(X)=-2x"¢e 7; r) f(x)=——-.
X
[Tpu mpou3BOCTBE MEPBBIX MATHISCATA SIUHUIL TTPOTYKIINN U3JICPKKA COCTaB-
JISIIOT C(X) =10x. Jlanee npu npou3BOACTBE KAXKIOHW CIEAyIOIIEH eIUHUILI TTPO-

TYKIUA U3JIEPKKH BO3pacTaroT Ha 2 ycil. eia. llena equHUIBI TPOJYKIIMU paBHA

71 ycn. en. Halitu onTrmanbHOE 3Ha4Y€HUE BBIITYCKA MPOIYKLHUU.

Meunemkepsl o npousBoAcTBy hupmbl Cosmic Paper Corporation cuurarot, 4to

o0beM Oymaru, IpOU3BOIUMON 3a OTPEICIICHHBIN IEPUOT BPEMEHH, MOKHO OITH-
caTh cienyronied GyHkmuen: q = 72X+ 15x° - X3, rie X — KOJIMuecTBo (e1.) pe-
cypca, UCHOJIb3YEMOI0 3a TOT K€ nepuoi. Hautu npenensHbli U CPeIHUN ITPO-
nykT. Ha ckonbko BbIpacTeT BhIpaOOTKA, €CIU pecypce Bo3pacteT ¢ 7/ 10 8 enu-

Hui 3a nepuon? Ilpu xkakoMm 3HAUYEHUM pecypca AOCTUTACTCS MaKCUMallbHOE

3HAYEHHUE CPEJHEro NPOoAYyKTa?

16



BapuanT 14
X
JIokasaTh, 4To YHKIHUS Y =——— yjoBIeTBOpseT ypaBHeHHIo Y+ ytgX =SecX.
0S X

3amensis npupanieHue QyHkuuu nuddepeHnuaiom, HauTH TpudIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!
a) /250, 6) |n(tg 47°15(I); B) arctg1,04.

1

Haiitu nponsBoaHy0 N-rO mopsaka QyHKIUM Yy=—————.
X +3x+2

st pynkumu  f (X) =tg X wHammcath popmyny MakiopeHa 0 4WICHOB 5-To 1mo-

pAAKa BKIIFOYUTCIIBHO.

a
Jloxasats HepaBeHcTBo X 3 1+alnx nmpu x>0, a>0.

HccnenoBath pyHKIIMU U TOCTPOUTH UX TpaduKu:

a) f(x):zi(:;x; 6) f(x)=xIn(e+1/x);
B) f(x)=x% % r) f(x)=1- ¥x?+2x.

bank B KOHIIE TO/1a YBEJIMYMBAET BKJIAJ KJIMEHTAa HA [, TPOLEHT, a B CEpEIUHE
roja eme Ha [, IpOIEHTOB, npudyeM I, +1, =30. Bxknaxumk xkenaer B cepeu-

HC 1oJa Cpa3y MoCJC HAYUCIICHUS IMPOUCHTOB CHATH ACCATYIO YaCTh IMOJOXKCHHBIX

UM B OaHK JACHCT . HpI/I KaKOM 3HA4YCHUH rl CUCT BKJIaA4YMKA B KOHIIC IoJa OKa-

KETCA MaKCUMAJIBHBIM, U KaKOBA HpI/I6BIJIB BKJIa/TYMKa 11O OTHOIMICHHIO K €ro I1Iep-

BOHAYAJIbHOMY BKJIAy?
O0beM npoaykiuu U (ThIC. py0.) B TeUeHHE pabOYero JHs, BBIMTYCKaeMOM HEKO-
TOpol (pUpMOH, MOXKHO BBIpa3UTh GyHKLIHEH U= - 2t3 + 21t2 + 48t + 650, rxe

t — Bpems. HailT npou3BOAUTENBHOCTD TPYAa, CKOPOCTh U TEMII €€ U3MEHEHUS:

a) B Havase aus (t =0); 0) B cepenune nus (t =4); B) B konue qus (t = 8).

17



Bapuant 15
JlokazaTth, uro (yHKIHA Y= XG/ 6- SINX+ X  yIOBICTBOPSAET YPaBHEHHIO
y&=5x* +sinx.

3amensis npupanieHue QyHKuuu nuddepeHnuaiom, HaiTH TpubINKEHHOE 3Ha-

YEHUE BBIPAKECHUM:
a) 1,012 2,012 x3,01%; 6) In1,2; B) cos63".
HaiitTn N-ro mpou3BOAHYIO GYHKIMU Y = XSIN2X.
CocraButh MHOTOwWIeH Teitmopa 50-ro mopsaka must dyakmmn  f (X) = x/ (X - l)

B OKPECTHOCTH TOUKU X, = 2.

JlokasaTh HepaBeHCTBO tQX > X+ X3/ 3 mpu 0<x<p/2.

HccnenoBath pyHKIIMU U TOCTPOUTH UX TpaduKu:

3

a) f(x)_x—_- 6) f(x)=-2xe ¥?:
3

B) 1=y x+1 ) f(x)=x(Inx- 1).

®dupma u3-3a HeCTaOMIBHOCTH PbIHKA CObITA MMEJa B TE€UEHUE MSATH JIET Yepeso-
BaHUE€ NPUOBUIEH U YOBITKOB C OHUM U TEM € YUCIOM MPOLUEHTOB KaXIbli roj
M0 OTHOWIIEHUIO K MpenpiayniemMy ¢guHaHcoBomy roay. IIpum kakoil ucxomHoi
npoieHTHOM cTaBke, He mpesbimaromeid 100 % romoBbIX, UTOroBas MPUOBLLIH
(bupMBbI 3a ATH JeT OyAeT HauOoJbIlIel, 1 KaKOBa OHA M0 OTHOIICHUIO K NEPBO-

Ha4yaJIbHOMY KanuTany?
@yHKUMU cripoca ( U OPENIOkKEHUs S Ha HEKOTOpble (PPYKTHI OT UX LIEHBI [

UMerT cooTBeTcTBeHHO Bua: (=1100- 2p, s=400+8p. Haiitu snactuu-

HOCTh CITpOoca B TOUKE PaBHOBECHOM IleHbl. Kak mM3MeHsATCs paBHOBECHas II€HA,
CIPOC M AJIACTUYHOCTH CIIpoca MPH YBEIWYEHUU MPEIJIOKEHUs (PPYKTOB B CY-

nepmapkete Ha 25 %7

18



Bapuant 16
Jlokasate, uTo QyHKIMA Yy=€" - X- X2 / 2  yIOBIETBOpSIET YpPaBHEHUIO
yl=yl+x.

3amensis npupanieHue QyHkuuu nuddepeHnraniomM, HaiTH TpubInKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

6) cos3l’; B) 10g,15,97.
Haiitu Nn-to npousBogHyro QyHKUUU Y = X
Ix+1
CocraBute MHOrOuwneH Teistopa 4-ro nopanka s (QyHKUMU

f(x)= xX2- xt+x% B OKPECTHOCTH TOUKH X, =1.

1+ X
0Ka3aTh HEPABEHCTBO ezx <—— mpu 0<x<1.
p p

HccnenoBath pyHKIIMU U TOCTPOUTH UX TpaduKu:

a) f(x)=1+3/x+2/x%; 6) f(x)=3x(x- D(x- 2);

B) f(x)=e2 X N ) =x2Inx.

VY depmepa umeercs crago B 100 xopos, kaxnaas maccor 200 kr. ConepxaHue
onHOM kopoBbl 00xoautest B 90 1ieHToB B AeHb. KopoBa npubasisieT 2 Kr B JI€Hb.
PbiHOYHas 11eHa KOPOB HA MOMEHT MPOJAaK cocTapisier 4 aojutapa 3a 1 kr u nazga-
€T KaXIbIi CIIEAYIONIMN JIeHb Ha MOJILEHTa Oojblie, yeM B mpeabiayniuii. Kak
noyro depMep J0JDKEH OTKIAAbIBATh MPOAaXy, YTOOBI MOTYYUTh HAUOOJBIIHMA

noxoA 7 CKoJIbKO OH BBIMTPAET 1O CPABHEHUIO C HEMEJICHHOM TTPOIaXkeii?
[IpousBonuTenbHOCTh TpyAa Opuragbl B T€UEHHUE paboOuero HS MPEJCTaBISICT

byHKIMIO Y = - 2,5t2 +10t +100, rne O£t£8 — pabouee Bpems. Berancnuth
p

CKOPOCTh M TEMIT M3MEHEHHS MPOU3BOAUTEIBLHOCTH Tpynaa mpu t=3 wu mpu

t=6.

19



Bapuant 17

. Jloxazath, uT0 (¢yHKIUI Y=2+ In(xz/ 4) YAOBJIETBOPSET  YPaBHEHUIO
xy®+ x(y§? - y¢=0.

. 3amenss npupauieHue GpyHkuuu qudepeHnnanom, HaiT npuoIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 3/64,05; 6) tg 63°; B) arcsin 0,05.

. Haitftu n-to mpou3BoAHYIO PYHKIUU y=X2/(l- X).

_ X+3 _
. Jna pyskmum  f (X) = > B OKPECTHOCTH TOUKH X, =1 cocraButh dopmyity
3+ X
Teitopa 10 uneHOB 3-TO MOPsAJIKA BKIIOUYUTEIBHO.
2

X
. JloxazaTh HEpaBeHCTBO X - > <In(1+x)<x mpu x>0.

. HccnenoBath (yHKIMH U TOCTPOUTD UX IpadUKH:

3
a) f(x)zg“gz; 6) ()= x(x+2);
X_
B) f(x)=1+x%)e % r) f)=In(x +x°).

. DKCIEepUMEHTaJIbHO YCTAaHOBIIEHO, 4TO pacxona Ocu3una Y (1) Ha 100 kM mytu
aBromoOmist ['A3-69 B 3aBUCHMOCTH OT CKOpOCTH X (KM/4) siBisieTcs pyHKIUEH
y=18- 0,3x + 0,003X2, rie 30£ Xx£100. Onpenenuts HanOOIEE IKOHOMHIHYIO
CKOPOCTh aBTOMOOWJISI, IPU KOTOPOU pacxon OeH3uHa OyaeT HaumeHbiuM. Haii-

TH 3TO HaUMEHbIIIEe KOTUYECTBO OEH3HMHA.

. 3aBUCHUMOCTh MEXIY H3AepkKKaMu mpou3BoAcTBa C u 00beMOM MPOIYKIUH (]
BoIpaxkaerca Qynkuuenn C =40q+ 2q2 - O,lqg. [Ipu kakoM oOBEME MPOIYyKLUUU
( mnOpelenbHbIE U CPEAHHE U3ACPKKH COBMAnaT? OnpeaenuTb CpeHUE U Ipe-
JeNIbHBIC U3IEPXKKU: a) ipu =5 ex; 0) npu =15 exa. B kakoM ciiyyae BBITOHO

yYBEJIMYMUBATh O0BEM MPOU3BOICTBA?

20



BapuanT 18
4 2
Jlokazats, 4T0 QYHKIUsS Y = ———— YIOBICTBOPSCT ypaBHCHHUIO 2y€=3y~.
(x+4)
3amensis npupailenue GyHkuuu nuddepeHraniom, HauTH TpUOIMKEHHOE 3Ha-

YEHUE BBIPAKCHUM!

a) e03. 0) arccos 0,05;

B) 4/2x- sin(px/2) npu x =1,02.
Haiitu Nn-to nmpousBoaHyro GyHKUIUU Y = XCOS 2X .

s pysknun f (X) =+/1+ X Hanucath Gpopmyiny MakiopeHa 10 WICHOB 5-T0 1o-
psiiKa BKIFOYUTEIBHO.

Jloka3aTh HepaBeHcTBO €3 1+In(l+X) mpu X>- 1.

HccnenoBath pyHKIMU U HAYEPTUTh UX rpadUKU:

a) f(x)=x/(1- xz)z; 6) f(x)=(x- 173 (x+21)°;

B) f(X)=x+e X; r) f(x)=x(nx- 4).

HekTo nausan mapoxoa s nepeBo3ku rpy3oB Ha paccrosHue B 1000 km. On
npejJiaraeT miary xo3sauHy napoxonaa B pasmepe 1500 mMonet, HO TpeOyeT Bep-
HyTh 9 MOHET 3a KaX[blil yac mpeObiBaHUs mapoxoja B myTH. [Ipeamomnaraercs,
YTO Mapoxo OyJIeT ABUTAThCA C MMOCTOSTHHOU CKOPOCThIO. Ecnu aTa ckopocTh Oy-
JeT paBHAa V KM/4, TO B KOHIIE ITyTH XO3SMH 00s3aH BBIIUIATUTH KOMAaHJE Ipe-

Muto, paBHyto 10V MoHeT. C KaKOW CKOPOCTbIO XO3SMH JIOJKEH BECTH MapoXOj,

4TOOBI 3apadoTaTh MaKCUMaJIbHOE Ynciio MOoHeT? Kakoe 3To umncio?

Kaxk cBs3aHbI NpCACIbHBIC U CPCAHUC MMOJHBIC 3aTPaThbl HIPCANIPUATHUA, CCIIU A1~

CTHYHOCTD TIOJHBIX 3aTpar paBHa: a) 1/2; 6) 2. B kakom ciryuae BBITOJHO pac-

HIUPSATH POU3BOACTBO?

21



Bapuant 19

[ 2 3
Jlokazatk, 4to QyHKIMS Y=+ 2X- X~ ymgoiaerBopsier ypasaenmio Yy y&=-1.
3amensis npupanieHue QyHKuuu nuddepeHnuaniom, HalTH TpubIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 2,004%00, 6) arctg 0,97;

B) 3/3x+cosx mpu x=0,01.

. - 2X
Haiitu Nn-to npousBogHyro GyHKUUU Y =

J1+2x

Cocrauth popmyiy Teitmopa 100-ro mopsiaka mist dyskiun  f (X) =1/x B ok-

PECTHOCTH TOYKH X, = 2.
: 2 -
Jlokasats HepaerctBo Sinx tgx>x" mpu xI (0, p/2).

HccnenoBath pyHKIMU U HAYEPTUTh UX rpaduKU:

9 =X 2 6) f()=Yx(x-2):
X
B) f(x)=e*(x-5); r) f(x):lnisx_

ITpy moAroToBKE K 3K3aMEHY CTYAEHT 3a 1 JHel u3ydaer 1-}0 4acThb Kypca, a

3a0bIBacT -10 yacTh. CKOJIBKO THEW HAJ0 3aTPaTUTh CTYJAEHTY Ha IOJATOTOBKY,

yTOOBI OblJIa U3y4YeHA MaKCUMalibHas YyacTh Kypca? Kakas yacTh Kypca ocTaHETCs
HE MOJTOTOBJIEHHOMN K dK3aMeHY ?
[lycTh cTOUMOCTh (] M3FOTOBJIICHUSI X DK3EMIUIIPOB MPOJYKTa 3a7aetcs Gopmy-

2

X
JIOH =1500 +50x + ————. Ilpu kakoM o00OBEME MOPOU3BOIACTBA CPEIHSIS
q 150 000 P P P

CTOMMOCTD €ITMHUIIBI TPOYKTa COBIAIACT C MapruHaIbHOM (mpenenapHoii)? Haii-
TH KOA(DPUIUEHTHI JJIACTUYHOCTH TMOJHBIX W CPEIHHUX 3aTpaT MpU JTaHHOM
o0BeMe.

22



Bapuant 20

[ 2 4 3
Jlokazath, uto GpyHkius y=v1+e X yaoBiIeTBopsieT ypaBaernio y - Y y®=1.
3amensis npupanieHue QyHkuuu nuddepeHnuaiom, HauTH TpubINKEHHOE 3Ha-

YEHUE BBIPAKECHUM!
a) 4100; 6) sin148°; B) arctgl02.

1+2x
1- 2x
Hns ¢yakmuu  f (X) :sin(2x+3) B OKPECTHOCTH TOYKM X, =-1 cocTaBuTh

. Haiitu n-ro mpousBoanyto GyHkiuu Y =In

dbopmyny Telinopa 10 YWIEHOB S5-TO MOPsJIKa BKIIOYUTEIBHO.

JlokasaTh HepaBeHcTBO COSX + Xxsinx>1, xI (0; p/2).

Hccnenosath pyHKIMU U HAYEPTUTh UX rpaduKU:

2
a) f(x):3' X_. 6) f(x)=1- Ix?- 4x+3;

X+2'

— . 2, 2
B) f(x)=arctg(l/x); r) f(x)=x"In"x.
busnecmen Bacs kynun aBe aBTtomaniuHbl o 20 ThIC. J0JJIAPOB U MEpenpoaal
ux. IIpn nmepenpoaaxe nepBoi aBTOMAIIMHEI IPUOBIIE cocTaBuia [ %, BTOpOW

— P, %, npuyem p+p,= 20. O Bropoii cnenke Bacs He cooOIIMI B HaJIOTO-

BYIO MHCIIEKIIUIO, M C HETO B3sUIM 1Tpad, cocTapasomui 25 p; % npubdsumy, mo-

JYYEHHON OT MpOJIakh BTOPOro aBTOMOOWIISl. BrIromHOM 1M OKazanach ciaelika
Bacu? KakoBbl ero MakcuMallbHO BO3MOXHBIE TOTEPH ?

OyHKIUSA U3AEPKEK GUPMBI UMEET KYOMUYECKYI0 3aBUCUMOCTh OT 0OBbeMa Ipo-
IyKIUU (: C(X) = q3 - 80 q2 +1200qg +50000. Ilpu kakom oOBEMe MPOU3BO/I-

CTBa MpeJeSibHbIE U CpEeHUE U3AEPKKU (upmbl coBnanatoT? Hailtu ko3 unn-

CHTBI JJIACTUYHOCTHU TIOJHBIX W CPpEAHUX H3JCPIKCK IIpU AaHHOM ooBneMe.
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Bapuant 21

+
Jloka3ath, 4T0 QyHKIHS Y = x+1 YIIOBJICTBOPSICT YpaBHEHHIO 2( y‘§2 =y&y-1).
X

3amensis npupailenue GyHkuuu nuddepeHuaniom, HauTH NpUOIMKEHHOE 3Ha-
YEHUE BBIPAKECHUM!

a) 3/8,09; 6) ctg272°; B) arcsin 0,99.
. . 2
Haiiti N-10 mpou3BoaHyt0 GyHKIMH Y =SIiN" X.
st pyakmun f(X) = 1 > Hamucarts popmyy Makiopesa 10 4ieHoB 4-ro
1+ X

nopssaKa BKIIOYHUTCIBHO.
2 2 3

X X X
Jloka3aTh HEpaBEHCTBO X - > <In(1l+Xx) < x- > + 3 npu X>0.

Hccnenosath pyHKIMU U HAYEPTUTh UX IpadUKU:
2
a) f(x)=—=>—: 6) f(x)=1- 3x2 +4ax+3:
X- 2
2

B) f(x)=x% * ) f(x)=xin?’x.
3aBOJI A HYXHO COCIMHUTH LIOCCEHMHON IOPOTOM C MPSIMOIMHENHOMN KEIe3HOU
JIOPOroM, Ha KOTOpPOM pacmotioxkeH nocenok B. Paccrosnue AC ot 3aBoga 1o
’KEJIC3HOU JIOpOrd paBHO A, a pacctosuue BC mo »keme3Hoi mpopore paBHo D.
CTonMOCTh MEPEBO30K IPy30B Mo mocce B K pa3 (K >1) Belire croumocTH me-
PEBO30K 110 keNie3Hoi fopore. B kakyto Touky D otpesxka BC HyxHO mpoBecTH
10cce OT 3aBOJIa, YTOOBI CTOMMOCTh MEPEBO30K IPY30B OT 3aBoAa A K IMOCENKY
B Obu1a HauMeHbIIe?
OyHKIMSA TOTPeOICHUS] HEKOTOPOI CTpaHbl UMEET BUJ

C(x) =- 2112 +0,35x + 0,36x7 °,

Il X — COBOKYITHBIM HAIIMOHAIBHBIN 0X0/. HaliTh: a) nmpeieapbHy0 CKIOHHOCTh
K MOTPeOJIeHUI0; 0) MPEeAeIbHYI0 CKIOHHOCTh K COCPEKECHHIO; B) 3JaCTHYHOCTD
noTpeOJIeHHsI 110 10XO01Y, €CJIM HAlIMOHANBbHBIN 10X0A cocTaBiseT 32. CKIOHHO
71 OOUIECTBO JIaHHOM CTpPaHbl MPH CYIIECTBYIOIIEM MNOTPEOJICHUH U HAallMOHANb-
HOM J0xo07e Kk nporpeccy? Ilouemy?
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Bapuant 22

2
2
. Jlokazath, 4TO (QYHKIUSL y:2€x/ -1 YAOBJIETBOPAET YPABHEHUIO

ye=xy(+y+1.
. 3amenss npupaiuenue GyHkuuu quddepeHnnanom, HalTH NpUOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

0,1x(1- x)

a) e , x=1,05; 6) ctg31’; B) arcsin 0,08.

. 2 .
. Haittn 10-t0 mpou3BogHyto GpyHKuuH Y =X SIN3X.
In x .
. Pasznmoxute pynkmuio f(X) =—= mo popmyne Teitnopa B OKpEeCTHOCTH TOYKH

Jx

X, =1 10 uneHoB 3-ro mopsuKa.

X
. Jlokasath, 4To 3 cosx mpu ycnosun O0<XE p/2.

X

. HccnenoBath (yHKIMH U TOCTPOUTD UX IpadUKH:

4x
a) f(X):W; 6) f(X) =YX +4x+3;

2

B) f()=V1- e X ; ) f(x)zlim(ﬂ'

. Ilyctb ( — KOJIMYECTBO peann30BaHHOro ToBapa. Haiinure MmakcumyM npuObLiy,

CCJIM U3ACPIKKH HAa MPOU3BOACTBO TOBApa M JOXOA BBIPAXKAIOTCA COOTBECTCTBCHHO

dopmymamu: c(q) =q° - 40g° +147q + 2000, r(q) =90q - 10q°.

. Jlanbl ABe QYHKUMHU, MOJETUPYIOIIHNE CBSI3b MEXKIY BEIMYMHOMN 10X0da X U Be-

JUYMHOM cripoca notpedureneit Ha ToBapbl Q:

2 Q= 15(x - 10); 6) 0= 15x(x + 20) |

X+ 20 x* +10
Haiiti koad¢uiimeHTs 3MacTHUHOCTH ITHX QyHKIUA mpu goxoge X =20. Uto

MO>KHO CKa3aTh O KaueCTBE MPUOOPETaEMbIX TOBAPOB?
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Bapuant 23

1
. Jlokazath, 4t0 (QyHKIHUS yzé(l- 2X)3/2 + X YIOBJIETBOPSICT YPaBHEHUIO

y®=(y8°,

. 3amenss npupaiuenue GyHkuuu qud@epeHnnanom, HalTH NpUOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) ¥90; 6) ctg46°; B) arcsin0,44.

. Haiitu 50-10 mpou3BOHYIO0 QYyHKIIUH y:COS4X.

2
. Paznoxute pynxmmio f(X)=x€ X mo ¢popmyne Teitnopa B OKpecTHOCTH

TOYKM X, =2 10 YICHOB 5-TO NOpAIKA.

P

x-1
. JlokazaTh HepaBeHCTBO arctg X £ 4 + > pu yciaoBuu X >- 1.

. HccnenoBath (yHKIMH U TOCTPOUTD UX IpadUKU:

X- 2
a) f(X):W'l' 6) f(x)=34x(x-1);
B) f(x)=(x+2)e'; r) f(x)=ln\x2-1\.

. Korna napoxo/pl O €111e HECOBEPUIEHHBI, CYUTAIIOCH, YTO KOJIUYECTBO PACX0-
Ja B 4Yac TOIUIMBA MPOMOPILHOHAIBHO KyOy ckopocTu mapoxona. IIpu ckopoctu
15 xm/a Tpatumu 1,5 T yrus B yac no 1iene 18 py0. 3a TOHHY, a Jpyrue pacxo.bl
coctaBiisiin 16 py6. B yac. HaliTu B py0JiiX HAMMEHBIIYIO CTOUMOCTD MPOXOXKIe-

Hus yTd B 2 000 kM.

. Copoc ( Ha HEKOTOpPBIE TOBapbl HAPOAHOTO MOTPEOIICHHS 3aBUCUT OT UX CTOU-

400
MOCTH P cienyromum oopazoM: (=—=- 6. Ilpu kakom 3HaueHUH [P CIPOC

Jp

Oyzaet HeHTpaabHBIM (C €IMHUYHOMN DJTACTUYHOCTHIO)?
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Bapuant 24

0
Joka3ath, uto G¢QyHKUUA Y= (X +4/1+ X2 )1 YAOBJIETBOPSIET YPABHEHUIO

(1+ xz)y“+ xy‘- 100y =0.
3aMeHss npupanieHre GyHKuuu auddepeHnnanom, HalTH DPUOIMKEHHOE 3HA-
YEHUE BBIPAKEHU M

191000 ; 6)  sin35°: 8) In(0,01+,/2,01).

X
. e
Haiitu necsatyro npou3BoaHy0 GQyHKIMH Y = —.
X

Paznoxute Qynkiuio f(x) =ctg x mo ¢popmyne Telinopa B OKPEeCTHOCTH TOU-

KU X, = p/ 2 J10 4JIEHOB TPETHEro MOPsIKa.

2
LSRR PE FELTE S
x“+1 5 26 2

HccnenoBath pyHKIIMU ¥ TOCTPOUTH UX IpaduKu:

Jloxa3aTb HEPAaBEHCTBO

1
2) f(X>=-1+ﬁ; 6) f(x)=x¥3e X,

B) f(x)=-3Y(x+32 +x; r) f(x)=xIn’¥.

B crenu, Ha paccTostHME 9 KM K ceBepy OT 1I0cce, HAYLIEro ¢ 3amnajia Ha BOCTOK,
HaxXoJuTCs mouckosas napTtus. B 15 kM K BOCTOKy oT Onmxkaiiieil Ha mocce K
IIOMCKOBOU IMapTUU TOYKHU PACIIONIOKEH panieHTp. IlonckoBas naptus oTipasiis-
€T Kypbepa-BesocuneanucTa B paitentp. KakoB nomkeH ObITh MapIipyT cie10Ba-
HUS Kypbepa, YTOObI OH MPUOBLT B palllIEeHTp B KpaT4alllinii CPOK, €CJIU U3BECTHO,
YTO MO CTEMH OH €JIeT CO CKOPOCThIO 8 kM/4, a 1o mocce co ckopocthio 10 km/u?

3aBHCHMOCTh MEXIy OOBEMOM BBITYCKAa TOTOBOW MPOAYKIMH Y MIH pYyO. H
00BEMOM MPOU3BOACTBEHHBIX (POHIOB X MIH pyO. BbIpa)KaeTcsi ypaBHEHUEM
y =0,65x - 0,4—\/; - 6,2. HaliTu 37aCTHYHOCTH BBITYCKAa TPOAYKIIUW IS TIPE-

NpUATHS, UMeroLero (oH b B pazmMepe 36 MJIH pyo.
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Bapuant 25
Jlokasatk, uto QpyHkims Y =atg,/a/x- 1 ymoBieTBOpsET ypaBHEHHIO

a% +y? + 2xyax- x*y¢=0.

3amensis npupanieHue QyHKuuu nuddepeHnuaniom, HauTH TpubIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 31,03 ; 6) arcsin 0,09; B) 4/2x- sin(px/2), x=102.

Haiitu nsaTyto npou3BoAHYI0 QYHKIUU Y = e*'2sin2x.

Paznoxuts QyHKIHO f(X) =SiN>X [0 LEIbIM HEOTPHLATENbHBIM CTCIICHSM Ie-

PEMEHHON X.

Bpruuciute paccrossHME OT Hayajga KOOPAMHAT 10 HOPMAJIM K KPHUBOU
— A2X 2 o o _
y=€" + X", IpoBeACHHOU Y€PEe3 TOUKY C a0crcco X = 0.

HccnenoBath pyHKIIMU U OCTPOUTH UX TpaduKu:

_X(x- 1), o _
a) f(X)—W, 0) f(x)—arcsm4+x2,
B) f(x)=3x2e X r)H@:%%.

Pacxombl Ha TOIJIMBO JJIS TOMKH MMapOX0Ja MPOIOPIIMOHATIBHEI Ky0y €ro CKOpo-
ctu. M3BecTHO, uTo mpu ckopoctu 10 kM/4 pacxo/sl Ha TOIUIMBO cocTaBisioT 30
py0. B 4ac, ocTajbHbBIC ke pacxXobl (He 3aBUCSIINAE OT CKOPOCTH) COCTABISIOT
480 py6. B yac. [Ipu kakoil ckopocTu mapoxojaa o01asi cyMMa pacxojioB Ha 1 kM
MyTH OKaxkeTcsi HauMeHbIeln? KakoBa Oyner mpu 3ToM o0las CyMMa pacxoJioB

B 4yac?

Ucnonb3ys nouarue nuddepeniuana, onpeaeanTb, Ha CKOJbKO MPOLIEHTOB U3-

MEHUTCS BEJIUYNHA CTEIIEHU 5,14’1, €CJIM €€ OCHOBaHHUE yBeIMYUTh Ha 3 0.
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Bapuant 26

JHokazatb, utro ¢yHKUUA Y= 26 - ¥ YAOBIIETBOPSIET ~ YPABHEHHIO

ylyt=yy«
3amensis npupamienue GyHkuuu auddepeHunanom, HailTH NpUOIMKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 33°2; 6) lg11; 8) € * mpu x=105.

Haiitu 10-t0 npousBoaHy0 QYHKIUH Y = x3Inx.

Paznoxuts ¢pynkuuto f(X) :Sinz(x/ 2) 10 HeJBIM HEOTPHIATENBHBIM CTETIE-

HSAM IIEPEMEHHOU X .

2x+px2

2x% +2

JlokazaTh HEPaBEHCTBO >arctgx mpu X >0.

HccnenoBath pyHKIIMU ¥ OCTPOUTH UX TpadUKu:

X(x-1)
(x+1)?’

B) f(x)=3x(x- 3)%; r) f(x)=/xInx

a) f(x)=

6) f(x)=x%e %

x/5, X £ 20;

- y
x/5+(x- 20)2/8, x>20. T on

i
OyHKIUSA U3IEPKEK UMEET BUI: C(X) =i
)

IIEHe [ 3a eIUHMILYy TOBapa OoNTUMalbHOE 3HaUeHue Bbimycka X =307
OIT
3aBUCUMOCTh MEXAY OObEMOM MPOU3BEIACHHON NPOAYKIMKM Q ¢ YUCIEHHO-

cThio nepconana L wumeer Bua: Q=108+ 6L% - 0,25L°. TpeOyercsi: a) onpe-
JENNTh YUCICHHOCTH MepcoHana L, mpu xotopoit Beimyck Q gocturaer mak-

CHUMAJIbHOTO 3HAa4YCHUsI; 0) ONMPeNeIUTh YUCICHHOCTh MepcoHana L, mpu koTo-
pO¥ CpeHSIsE MPOU3BOIUTEIILHOCTh TPYla CTAHOBUTCS MAaKCUMAIILHOW; B) HAUTH
MHTEpBal M3MeHeHus: L, Ha KOTOpoMm yBenMueHHE YHMCIEHHOCTH MepcoHaia

Her(h(PEeKTUBHO.
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Bapuant 27
Jlokasatb, uto Gyakuus Yy =4/15 X% /x YAOBIIETBOPSET  YPABHEHUIO
2x y€=yC

3amensis npupamienue GpyHkuuu auddepeHunanom, HailTH NpUOIMKEHHOE 3Ha-

YEHUE BBIPAXKECHUM!
a) 30Y3; 6) Intg45°15¢; B) arctg1,07.

Haiitu 5-t0 mpou3BoAHYIO QyHKUIUU Y = x% e,

2
Pasnoxuts pyrkumo  f(X) =€*  mo dopmyne Teiinopa mopsinxka 5 B Touke
X, =0.
Jlokasatp HepaerctBo € >1+In(1+x) mpu x>0.

HccnenoBath pyHKIIMU U TOCTPOUTH UX TpadUKu:

3x* +1

a) f()="5" 6) f()=(x-1)e %
X
B) f(x)=3x(x-1); r) f(x):arcsin%.

3aBHCHMOCTD MKy M3AepKKaMu mpon3BojctBa C M 1M 00bEMOM MPOIYKIIUU
Q BeIpaxaeTcs (QyHKIHEH C(Q)=30Q- 0,08Q3. OnpenenuTs CpeIHHE H

npeebHbIe U3ACPKKU pu 00beMe npoaykuuu: a) Q=5 en., 6) Q=10 ex.

Ji1st Tpon3BOACTBEHHON QYHKIHUUA Y = x> ar CtgX HaliTh npenenabHyo 3P dek-

TUBHOCTb pecypca npu X =1.
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Bapuant 28
Jlokazath, 4TO (QyHKUUA y=XInX- X ymoBierBopseT ypaBHECHUIO
y&xInx = y¢

3amensis npupamienue GyHkuuu auddepeHunanom, HailTH NpUuOIMKEHHOE 3Ha-

YEHUE BBIPAXKECHUM!

a) 16,2; 6) tg 46°; B) Ig11l.

Haiitu npousBoanyto 3-To nopsjaka QyHKIUU Y = X*sin2x.

X2 +x

[MpeacraButh Ppynknuto f(x)=e dbopmymnoit Teiinopa mopsinka 4 B OK-

pecTHOCTH TOUKH X, =0.

Jloka3atb, 4YTO ypaBHEHUE X3 - 4x% +8x- 27=0 wuMeeT CAMHCTBCHHbI eii-

CTBUTEJIBLHBIA KOPEHb.

HccnenoBath pyHKIIMU U TOCTPOUTH UX TpadUKu:

2
X~ + 3X 1
a) f(X)=—7=, 6) f(x)=———:
(x- 1)? () 1+ ¥
B) f(x)=2x- 3%/2x?; r) f(x)=In (e+ xz).
3aTpatsl Ha MIPOU3BOACTBO X CIUHHIL NPOAYKIUHU paBHEBI

C(X) =3x? +200x + 6000, uena MPOIYKIIUU — p(x) =520 - 5Xx. Haiitu onrtu-

MaJIbHbIH 00bEM BBIITYCKA MPOAYKIIMH U COOTBETCTBYIOLIYIO €EMY NMPUOBLIb.

@yHKIMU cipoca ( U NPEIOKEHUS S Ha HEKOTOPBIHA TOBAp OT €ro LEHbl P
UMEI0T cooTBeTcTBeHHO Bua (=600- 0,2p, s=200+0,3p. Haiitu ana-

CTUYHOCTBH CIIpOCa B TOYKEC paBHOBeCHOﬁ IO CHHI. Kak u3mensarcs paBHOBECHAA
HCcHa, CIIpoC M JIACTUIHOCTH CIIpOCa IpHW YMCHBIICHHUU IIPCAJIOKCHUA TOBapa Ha

poiake Ha 20 %7
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Bapuant 29

Jlokazate, uTo ¢yHKmES Yy =1- 2€* + %% YAOBIIETBOPSIET YPABHEHUIO

y@- 3yt+2y(=0.

3amensis npupamienue GyHkuuu auddepeHunanom, HailTH NpUOIHKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

a) 3/8,01; 6) cos151%; 8) g 101.

y:In(X+m)- Haiitn y¢.

[MpeacraBute Gynkuuto f(X) :In(1+ x2) dopmynoit Teitnopa mecroro mo-
psinka B okpecTHOCTH TOuku O.

[Tpu kakux 3HaYeHHAX mapamerpa a QyHkus Yy =axX+3sinX+4C0SX BO3-

pacTaeT Ha BCeil UUCIOBOM MpsMOM ?

HccnenoBath pyHKIIMU ¥ TOCTPOUTH UX IpadUKu:

2) f(X)=%; 6) f(x)=xe¥
_ 1-x
B) f(X)=Vx?- 5x+4; r) f(x)—arctgm.

O0beM peanuzanuu Y MOpoAyKIUU 3aBUCUT OT IieHbl P: Y =100- 4p. Ilpu

ATOM HBAEPKKHU ONpeNestoTcss GopMyoi C(y): (y - 20)2 /8. Haiitu ontu-

MaJbHbIi 00BbEM MPOU3BOJICTBA U COOTBETCTBYIOUIUE €MY 3HAUEHUS MPUOBLIN U

U3JIEPIKEK.

Haiitu Temn pocta o0beMa BbIITyCKa MIPOAYKLUUHU JJIsl IPOU3BOJCTBEHHON (DyHK-

1002078 y:xzarctgx mpu X =1.
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Bapuant 30

2
Jlokasats, uro ¢yukmus Y= +2e*  ynoenersopser ypaBHeHHIO

y¢ y=2xe*"X

3amensis npupamienue GyHkuuu auddepeHunanom, HailTH NpUOIHKEHHOE 3Ha-

YEHUE BBIPAKECHUM!

0,98

a) ¥258; 6) 1g1% B) arctg 102

= {1+ x?) arctgx. Haiirn y<.
Pasnoxute Gymkmmio  f (X) = xsin(x/2) mo ¢popmyne Maknopena n-ro To-
psAZKa C OCTaTOYHBIM WieHOM B (opme IleaHo.

Jlokazath HepaBeHCTBO arctgX £ X mpu X3 0.

HccnenoBath pyHKIIMU ¥ TOCTPOUTH UX IpadUKu:

a) f(x)= (X D°. 6) f(x)=(1- x)e> L
- 2%
B) f(X)= X" +1 r) f(x)=2cosx+sin2x.

1

Jlnst dyHKImu cipoca Y =5/X B 3aBHCHMOCTH OT IIEHBI X HAWTH 3MacTHy-
HOCTB cipoca o nene E, (y) BToukax X=1 X=4, x=8, x=10. B kaxagom

N3 paCCMOTPCHHLIX CJIYYAa€B BBISACHUTD, ABJIIACTCA JIM CHIPOC 3JIACTUYHBIM, HEM-
TPpaJIbHBIM WUJIN HE3JIACTUYHBIM.

3aBUCHUMOCTh 00beMa BbINTycKa mpoaykiuu Q oT BpemeHu t omnpenensercs
y 1 3 y
¢ynkuuern Q =100t + gln 32+1t”). HaiiTu mpoMexyTOK BpPEMEHH, B T€UEHHUE

KOTOPOr0 KOJIMYECTBO MPOU3BEICHHOW NPOAYKIMH yBenuuupaeTcs. C Kakoro

MOMEHTa BpPEMEHU MPOU3BOJICTBO 3aMEIISAETCS ?
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NPUMEPHBIN TUIIOBOM BAPUAHT

1. Jlokazath, uto ¢Qynkuus Y=3tg (2X- 1) YAOBJIETBOPSIET  YPABHEHHIO

4
¢-_"yyC
y 3yy

2. Haiitn Bpemsi yaBOeHMs BKJIaja B OaHK, €CJIM CTaBKa OAHKOBCKOIO MPOLIEHTa

3a rox cocrasiisieT 10 % ro1oBbIX.

3. 3amenss npupanieHue QyHKIUM JudPepeHnranoM, HaWTh NPUOIMKEHHOE

3HAYEHUE BBIPAKECHUM!

1) f(x)=vx®+5x+3 npu x=1,03; 2) y=sin’5x.

4. C Kaxoii OTHOCUTENBHON MOTPEITHOCTHIO HA/I0 U3MEPHUTh PAANYC IIapa, YTOObI
00bEM €ro MOXHO OBLIIO ONPEIENUTh ¢ TOYHOCTHIO 10 1 %07
5. Haiit N-1o0 npou3BOgHYIO () YHKIIHA:
X
4- x* /

1) y= 2) y=sin®5x.

6. Pasnoxute pynkuuio f(X)=In (1+ X) mo popmyne Teitmopa B OKpeCTHOCTH

TOYKHU Xo =2.

7. WccnenoBaTh QYHKIMHU U HAUEPTUTH UX TPAPUKHU:

_ (x-1P |
DY ka1 2 y=ce 3.
3) f(x) =2x- 3%(x- 1 4) f(x)=In(x* + 4x).

8. Hoxkasatbk HepaBeHCTBO 1+ 2INXE X npu X > 0.

9. B COOTBETCTBUU C MPOTHO3aMH MPUOBLTH MPEIMPHUATHS ONTUCHIBACTCS (DYHKITH-
. 2
en p(q) =q" - 89 +10, rae q — BeIUUYMHA, XapaKTEepU3yOIIas 00beM NPOU3BOACTBA

(vnH py0.). Haiith onTUManbHBIE 00BEM BBIYCKAa MPOAYKIUHU, MPOU3BOAMMOMN

bupmoii.



10. B skoHOMUKE 1IeHa OOBIYHO OTKJIAJBIBAETCS MO BEPTUKAJIBHON OCH, a BEIHYHU-
Ha CIpoca MO FOPU30HTAJIBHONW OCH, YPaBHEHME CIIPOCa OOBIYHO 3aIllUCBHIBAETCS TakK,

4TO LIeHa P sBiasercs QyHKuei cupoca (, a He ( — dyHkOueil pP. PaccmoTpum

ypaBHeHue crapoca: p=940- 48q+ q2. KakoBa snacTHyHOCTB cripoca 1o IieHe Mpu

npoaaxe 10 eauHUI MpoayKIUu?
PEINEHHUE 3AJIAY TUIIOBOI'O BAPUAHTA
Ipumep 1

[lokazatrh, uyto (¢yHkus Y=3tg (2X- 1) YAOBJIETBOPSET  yYPABHEHUIO

4
yb=—yyt
3
Pewenue. Tlpumensas npasuno auddepeHIupoBaHus MPOU3BOJHON CIIOXKHOM
(GyHKUMY, HAXOAUM MEPBYIO MPOU3BOJHYIO y¢z+(2x- 1)¢:+.
cos® (2x - 1) cos® (2x- 1)

Eme pa3 mabdepenmmpys Yy, momyunm y€=6x- 2)cos 3 (2x- 1)(- sin(2x- 1))x2 =

= 2c§3n((22;-_ 11)) :24%. Moxacrasum Yy u Y{ B mpaBylo 4acTh ypaBHEHHS:
4 B}
3 x3tg(2x - 1) m = 24% © y&® Tlomyyaem TOXAECTBO, ClieIOBa-

TeIbHO, QYHKIMS Y YAOBIETBOPSIET JAHHOMY YPaBHEHHUIO.

IIpumep 2

Haiitu Bpemst ynBoeHusl BKiaja B OaHK, €ClIM cTaBka 0AHKOBCKOTO MPOIIEHTA 3a

ron cocrasiisieT 10 % T010BBIX.

Pewenue. Haiinem xonudectBo jieT T, B TEUEHHE KOTOPHIX CyMMa BKJIajJa yBe-

1 s
JUYUTCS B 2 pasza. 3a roJl BKJIAJ YBEJIUYUBACTCS B gi+ H)QZZLl pa3, mo3ToMy 3a
e (%)

T ner BKkiaj yBEJIUYUTCS B (l,l)T pa3. T.o., HEOOXOAMMO pEUIUTh ypaBHEHHE
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(l,l)T = 2. Jlorapudmupys, noiaydaem TInL1=1In2, otkyna T ZIIn—ZLZl . s mpubnu-
n

*eHHoro BeruncieHus N1l Bocross3zyemcs hopmylioi

kao +Dx» kao)+ f'kxo)Dx, DXx® 0. (1)

Tonaras f(x)=Inx, Haiinem f'(x):% u In(x+ Dx)»lnx+%. B nannom

npumepe npu X =1 u Dx=01 nonyuum InL1»01. T. k. In2» 0,7, To Bpems yu-

BOCHHMS BKiIaga 1 » 7 (Jer).
IIpumep 3

1) Beluvicnuth OpUONMKEHHO 3HaueHue ¢QyHkuuu f (X) =Vx® +5x+3 pu
x=103.

Pewenue. llpuaumaem X, = =1 Dx=0,03. Toraa f( =+/13 +5X1 + 3 =3. Haiinem

3x° +5

npoussomuyio f §x)=
2Vx3 +5x+3

nonyuaem 103 +5x,03+3» 3+ g *0,03=3,04.

, Jaiee f‘(l):%: . CornacHo ¢opmyine (1)

wlps

2) Haittn npubnmkeHHoe 3HaucHue 3 7,98 .

Pewenue.  Wmeem  3/7,98=3/8- 0,02 = 23/1- %-23/1- 20" 3nech

f(x)=%x, f¢)=

f)=1 )= —,x =1, Dx

——, H COIUIACHO
400

3f
lae 1 00_,599

0 e (1) nomyyaem 3/7,98 » 2 +—- —==1 998.
bopayze (1) nonyraen gi 38 4004y 600

3ameuanue. B 3TOM myHKTE MOXKHO OBLIO MOJOXHUTH Xy = 8, rorma Dx=-0,02.
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Ipumep 4

C kakoil OTHOCUTENBHOM MOrPEUIHOCTHIO HAJ0 U3MEPUTH PAJIUYC 11apa, YTOOBI

00bEM €ro MOXKHO OBLIO ONPEIENUTh ¢ TOYHOCTHIO 10 1 %07

Pewenue. V = %nr HyxHo, 4TOOBI Ii/_V » (i/—v £0,01. Nmeem (i/—v = 3ﬂ

]

3HAYUT, ar (}é)@ 01. Urak, paauyc mapa Hy>KHO H3MEPUTH ¢ TOYHOCTHIO 1/3 %b.
Ipumep S5

1. Haiitu N-10 npou3BOAHYIO (DYHKIIHIA:

X .
4- %2

a) y= 6) y=sin?5x.

JIist HaxoKaeHust N-i MPOU3BOAHONW (PYHKIMH TMOJIE3HO B HEKOTOPBIX CIIydasix
(GYHKUMIO TpeBApUTEIBHO MpeoOpa3oBaTh, HAIpHUMEP, PALUMOHAIBHYIO (PYHKIUIO
Pa3JoXKUTh HAa CYMMY MPOCTEMIINX OpoOel, MOHU3UTh CTENEHb TPUTOHOMETpUYE-
CKOM (QyHKIMU U T. . Tak B MYHKTE & MPEACTaBUM 33JaHHYIO (DYHKIIMIO B BHJE

X A B
= +
4- x°2 2-X 2+X

CYMMBI MPOCTEHIINX TPOOEH: . YMHOXasi 06e 4yacTu 3Toro pa-

BCHCTBA Ha 3HaMCHATCJIb JICBOU qacCTu, MMpHUXOJAUM K TOXICCTBY.

x° A(2+x)+B(2- x). TlocnenoBatenbHo momaras X=2, X=-2, MOIyYHM:

2A+2B=0, A- B=1. OTcrona :%, :-%. Taxkum o0Opazom,
X _lel 1 lee -1 1 O
ot H (= - 1)- +
42 282-x 24xg YT (2- x)? o (2+x7%
13- 1)- 2 1x2 O 1a%- 1)(- 2)\- 3 123 0
y«r:—g—)( hap- 228 ye B EES gp. 228
2 2+xPs ~ 2§ (2-x (2+x)*5

1) 2 IR )y o 1eand_nifze - 2 x0)
(2- X R s P I

ma&a
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B nynkre é npeAcTaBUM (yHKIIHIO y=sin25x B BUIIE y:%(l- COSlOX).

IIepBass mpousBoHas y¢=1 sin10x)X0=- 1&2303 (0)'4 +EOOX10 Ecnu y(“'l) —
2 2% e 2 og

1 & Ty ) .
=- Egcos é?[OX +P (n - 1)92x10“ ! To cormacto NOPUHIUIY MaTeMaTU4eCKOH HH-
e ¢ 20

nyxamn y() = 1S%m Fox+P(n- )Pa0™ 1x0=- £S%osépiOx PR
2¢e e 2 20 2¢ e 2 oo
2. Jlns dyHKUIAMA y(X) = (X3 +5X - 6) e™ B rouxke x =0 Haiitn npou3BoHyt0 10-ro

MOPSIAKA.

Pewenue. 3anannas QyHKIUS MpeAcTaBlIseT co00i MPOU3BEIEHNUE IBYX (PYHK-

nuid. B aToM ciaydae ajisi HaXOXKIEHUsT N-U MPOU3BOJHON HYXKHO MPUMEHUTH (Hop-

Mmyny JleliOuuia
= (uo) = & i (ule) ™ ) .
ck-_ M _n(n- )K(n- k+1)
YT T oK) eKk

Jnis 3anannoii pynkiuu B ciydae N =10 dpopmyna Jleitbnuna npuanMaeT BUA

y\20) (%)= goclko (e4x )(10- k) (Xg Byt 6)(k) _ Cloo (e4x )(10) (x3 CExs 6)(o) .

+ Cllo (e4x )(9) x> - BX+ 6)(1) + Cfo (e4x)(8) (x3 - 5x+ 6)(2) + Cfo (e4x )(7) (x3 - 5x+ 6)(3).
Tak kak (X3 - 5X+ 6)(4) =K= (X3 - 5x + 6)(10) =0, Bce ocTalibHbIE CllaraéMble paBHbI
Hyr0. HaxoauM npousBoaHbIeE:

(e4x)(10) = e 10, (e4x)(9) = e x4°, (e4x)(8) = e 48, (e4x )(7) =™ x4,

(- 5x+6)” =3x2- 5, (13- 5x+6)7 =6x, (x*- 5x+6)” =6.
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CootBerctBenHo mpu X =0 nonyyaem

(x3 - Bx+ 6)(0) =6, (x3 - Bx+ 6)(1)

=-5, (x3 - Bx+ 6)(2)

:O,
x=0 x=0 x=0
e (10) =410 (g4 (9) —49 (e (8) N (7) —a7
) =a P =e ) =a )]
Takum oOpazom,
Y80 (0) =154 56 + 1034 - 5)+ 1229 3830+ 10°9°8 17 15— 304547 =
1 1 X3

=4980 736.

IIpumep 6

Paznoxute ¢ynkmuo f(X)=In(1+X) mo ¢opmyne Teiinopa B OKpecTHOCTH

TOYKH X, = 2.

Pewenue. meem  f(2)=1In3, f((x):l+lx, f((z):é
= (D (W s (%
f(n)(x):( 12;:5:;” 1)! f(n)(z):( 1)n';£n' 1)!
£ () () = (1(; 1X);nrfl, f () () = (1('+1X);ﬂ1, te 2<X<x.
TosToMy f(x):ln3+l|i)6(x- 2) - 2>1<32 (x- 2)2+3:!L:§3(x- 2P +..+
L 1)::(;' V(- 2P +R_(9=In3+ él ¢ 1)k:><(;li' 2, R (%),
rie R (x)= (1+)((')n1+)f (r:ﬂ)! (x- 2)™= (1+x()_”2r(]n+1)(x_ 2" 2<x<x.
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Ipumep 7

Hccnenosath pyHKIMU U HAYEPTUTh UX rpadUKU:

1 — (X' 1)3 . 2
i 3(x+1)?’ 2. y=3x%e 3,
3. f(x)=2x- 3%(x- 1?; 4. f(x)=In(x* + 4x).
3
1. y= (x- 1)
3(x+1)2
Pewenue.

A) OGnacts onpenencuns Gyukunn D(y)=(- ¥;- )U (- L+¥). Oyuxups 06-

1
pamaercst B Honb Tipu X =1, mpu X=0 y=- 3 T. €. TpaduK QYyHKUUHU MEpPECceKaeT

ock Ox B Touke (1,0), ock Oy B TouKe 8%;- %9 Ipu x1 (- ¥;- 1)U (- 1) y<0,a
e a

mpu X1 (L+¥) y>0 (puc. 1).

sny - . +

O
Y
X

Puc. 1

b) UWccnenyem touky paspeiBa X=-1. Tak kak mnpenensl (QyHKIUH 1pu

X® -1-0 (cmea) m mpu X® -1+0 (copaBa) OCECKOHEUYHBI, T. €.

3 3
lim M:-¥, lim M:-¥,TO npsimasi X =- 1 siBrsieTcst BepTH-
x®-1- 0 3(x +1)? x® - 1+0 3(x +1)?

KaJILHOW aCUMIITOTOU.

Haiigem nakimoHHble acUMITOTEI Y =KX+ b

k=Iim ==
X® ¥

X <
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- 1)3 0 e 0
b= lim (y- kx)= lim 18x- 1) = lim 1¢ 5 + 2x- 1=
X® ¥ X® ¥ 3§(x+1)2 * ® ¥ 38 (x+1) P

5
I/ITaK, HaKJIOHHasA aCUMIITOTa Y = 5 X- —.

3

B) Omnpenenum npoMexXyTKU MOHOTOHHOCTH M 9KCTPEMYMBbI JIAaHHOW ()YHKIIHH.

- (e 1Pl )

3(x + 1)3

S
>

[lepBas nmpousBoaHAs PYHKIMU paBHA! y((x . Haxonum xputnue-

ckue Toukn: Y'=0mpu X=1, Xx=-5u Yy ue cymectyer npu X =- 1.

Ipu X1 (- ¥;-5)U(- 1)U @ +¥) y>0, mpu xI (- 51) y‘<0. Ha mpo-
MeXyTKax X1 (- ¥;- 5] U (- 1;1] U [1; +¥) GyHKIMS BO3pacTaeT, Ha MPOMEXKYTKE
x1 [- 5:- l) yobiBaeT (puc. 2), B Touke (- 5; - 4,5) umeer nokanbHbii MUHEMYM. OT-

METHM, 4TO y((l) =0, T.e.rpadpux QyHKIHHU UMEET B 3TON TOUKE TOPU30HTAITBHYIO

y¢ + - + +

]
Q
]
Y

y - -5 ~N -1 ST 1 A X
Puc. 2

KacaTelbHyl0, TOuKa X =1 sBIseTcs KPUTHUYECKOW, HO JIOKAJIbHOI'O IKCTpEMyMa y
(GyHKUMU B 3TOI TOUYKE HET, T. K. IEpBasi IPOU3BOHASI HE MEHSET 3HaK.

') OmnpenenuM TPOMEKYTKH BBINYKIOCTH W TOYKM Meperuda rpaduka

8(x- 1)

(x+2)*

o0JacTu ompenesneHuss NEpBOM NPOU3BOAHOW, B KOTOPBIX BTOpas MNPOU3BOJHAsS

¢yukuuu. Haxogum BTOpyIO MPOM3BOAHYIO (DYHKIIMM: y"(x): Touku u3

oOparaercsi B HyJIb UJIM HE ONpENeieHa, SBISI0TCS TOYKaMU BO3MOXKHOIO nepernda
rpapuxa ¢ynkuuu. B Hamem ciydae »to Touka X=1. Tak kak Yy¢>0 mnpu
xi (1; +¥), TO Ha 3TOM MHTEpBaje rpapuk (YyHKUUU SIBISETCS BBINYKIBIM BHH3.
Ananoruano ipu XI (- ¥, - l)U (- l;l) y{<0, 1. e. Ha cooTBeTCTBYIOMEM HHTED-

Bajie rpaduk (QyHKIUU SABISETCS BBIMYKIBbIM BBepX. CleoBaTeabHO, TOUKA (IL' 0) —
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9TO TOUKa neperuda rpadpuka Gyukun (puc. 3).

y¢ - - +

0]
[ ]
Y

Puc. 3

I'paduk nanHOM (yHKIMHU, MOCTPOCHHOM MO pe3yiabTaTaM HCCIEIOBaHUS MPE/ICTaB-

JieH Ha puc. 4.

Puc. 4

2%
2. y= %/? e 3.
Pewenue.
A) O6mnacts onpenenerus Gpyaxuun D(y)=R; y(x)3 0 mpu xT R, y(0)=0.

b) BeprukaiabHBIX aCHMIITOT HET, T. K. (GDYHKIMs HenpepbiBHA nipu Bcex X| R.

Haiigem nakioHHbIe acUMITOTEI Y =KX+ D

k = lim M: [im #—O;

tOox@H X x®+¥ 3y /3
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A2 _a¥s ?f/?

(
0

b, = lim y(x)= lim > 9= im T lim —————

F T ey y(x) = ‘@ ¥ o2X/3 &Y g5 x@® +¥ (2x/3 X®+¥\/—xezx/3
- 2x/3 .. / 2x/3

k = lim M: lim £ :8‘419—-2 lim ——— =-¥.

x®-¥ X x®+¥ 3x ¥ g  x®+¥
CnenoBarenbHO, npu X® +¥ uMeeM MpaByl TOPU30HTAJIBHYIO ACHMITOTY

y=0; mpu X® -¥ HaKJIOHHBIX U TOPU3OHTAIBHBIX ACUMITOT HET.

B) Omnpenenum npoMeXyTKU MOHOTOHHOCTH M 9KCTPEMYMBbI JJaHHOW (DYHKIIHU.

2e 23(1- )
3%x

y(=0 npu x=1u yC He cymectsyer npu X =0. IIpu xI (- ¥;O)U(:L' +¥) y(<O0,

[MepBas npousBoaHast Gpyukiuu: Y= . Haxoaum kputHdecKue TOUKH:

npu X1 (0;1) y(>0. Ha npomexyrkax (- ¥;0|U[L +¥) dynxius y6sisaer,

O L J >
y O~ 7T~

X

<A
1
+

Puc. 5
Ha POMEXKyTKe X| [O; 1] ¢byHkus Bo3pactaer (puc. 5); T0KaIbHBI MUHUMYM (O; O);
JIOKaJIbHBIM MaKCUMyM ?, %/e-_zg» (ZL' 0,51); B Touke (0; 0) — BepTHKANbHAS TOTYKA-
carenbHas X =0, y(x)3 0.

[') OmnpenenuM TPOMEKYTKH BBITYKIOCTH W TOYKM Meperuda rpaduka

252V3&x2-4x-ﬂ_

9x§/§

¢yukuuu. Brtopas npousBoaHas y‘l(x): Haiinem xopHu

ypaBHEHUSI 2X2 -4x-1=0: x =1- ?, Xo :1+§ ()(1»-0,22; X, »2,22).

Tax kak y¢>0 mpu x1 (— ¥, Xl) U (XZ; + ¥), TO Ha 3TUX UHTEpBajax rpapuk QpyHK-
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MU SIBJISICTCS BBIMYKJIBIM BHU3. AHAJIOTUYHO TPHU x1 (Xl; O)U (O; X2) y{<0, 1. €.

Ha COOTBETCTBYIOIMX MHTEpBasIaX rpaduk (QyHKIMH BBITYKIIbII BBEPX, pHC. 6.

Puc. 6

Touku mneperuba rpapuka QyHKUUU (Xl; yl), (Xz; yz). 3mech Yy, = y(xl) » 0,43,
Yy, = y(x2)>> 0,39. I'paduk GpyHKIIMYU TIpEICTABIICH HA PUC. /.

Puc. 7

3. y=Y(x+3)x*.

Pewenue.
A) Ob6nacts ompemenerus Xl R; y=0 mpu X=0 wu mpu X=-3. Ipu
x1 (-¥;-3) y<0,ampu x1 (- 30)U(0;+¥) y>0. Touku (- 3,0) u (0; 0) stBs-

I0TCA TOYKaMU NepecedeHus rpaduka GyHKIUU ¢ OCSIMU KOOPMHAT.
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b) BeprukanabHBIX aCHMOTOT HET, TaK Kak (YHKIHsS ONpesielicHa U HeNpephIBHA

Ha MHOJXXECTBE JICHCTBUTENIBHBIX uwncen. s HakiIoHHOM acumnToThl Y =KX+D
HalzieM KO3 PUIIMEHTHI:
3(x+3)x?

= i X: i Yy O =1 = i - = i 3 2 _ =
k xl(g)rz_r]¥ X ng¥ X Lo ng¥(y kX) ng¥( (X+3)X X) .

T. €. Y = X+1 — HakJIOHHasi aCUMMTOTA.

B) Haiinem npomseonnyio y§x)= X+2 ; Y(x)=0 mpu x=-2 u y{(x) ue
3 (x+3)*x
cymectByeT npu X =-3 unpu X=0.
y¢ + + - +
—0 » O— >

Puc. 8
Ipu x1 (- 2,0) y<0, mpu xI (- ¥;- 3)U(- 3- 2)U(0;+¥) y>0. Ha npome-
KYTKe [- 2, O] ¢byHKIKA yObIBAaET, Ha MPOMEKYTKAX (- ¥, - 3] U [- 3, - 2]U [O;+¥)
Bospacraer (puc. 8), B Touke (- 2; 3/4) uMeer NOKaNbHBI MAKCHMYM, B TOUKE (O; O)
JIOKaJbHbIH MUHMUMYM. OTMETHM, YTO y'(- 2)=O, T. €. rpa@uk (QYHKIMH HUMEET B

ATOM TOYKE FOPU30HTANBHYIO KacaTenbHylo. B Touke (- 3; 0) nMeeM BepTHKAIbHYIO

KacaTenbHyto X=-3 (byHKuma Y =% (X + 3) X* B Touke X=-3 HeIpepbIBHA U

chams y' (X) =+¥). [Tockoybky y(X) HETIpePhIBHA B HYJIC u
X -

lim y(x)=-¥, lim y{(x)=+¥; ro monynpsmas Xx=0, y3 0 sBIsieTcs u JIeBO
X® 0- X® 0+

U MpaBoOM MoJyKacaTelbHOW K rpaduky (yHKIMH B TOYKE (O; O).CJIGIIOB&TGJ’IBHO,
Touxa (0; 0) - Touka BO3BpaTa KPHBOIL.

[') Omnpenenum MPOMEXKYTKU BBIMYKJIOCTH M TOYKH mepernda rpaduxa QyHk-
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2 .
uur. HaxoauMm BTOPYIO MPOU3BOJHYIO y‘l(x) =- ———— . 3HaKu BTOPOU MPOU3-

3 X4(X " 3)5
pomroit: y{x)<0 mpu xI (- 30)U(0;+¥), yx>0) npu xI (- ¥;- 3) (puc. 9).
Touka nepermnba rpaduka QyHKIHH (- 3 O). Ha mpomexytke (-¥;-3) rpadux

(yHKUMY BBIYKJIBIA BHU3; HA (- 3 O) u (O; +¥) — BBITYKJIBII BBEPX.

yt o+ - - _
y E-3 ¢ 0 C X
Puc. 9

I'padux nanHoM PpyHkuMM npeacrasieH Ha puc. 10.

YA /

\

\
=Y

Puc. 10
4, y:In(x2 - 2x+2).

Pemenue. A
A) Oonacte onpenenenus X1 R.Ilpu X =1 3nauenue ¢pynkuun y =0.

b) BepTukaibHBIX aCUMIITOT HET, T. K. (DYHKIIHSI OTIpE/Ie]iCHa U HeNPEephIBHA HA

MHOKECTBE I€HCTBUTENBHBIX uncen. [ HakIOHHOM acuMnToTel Y = KX + b Hatigem
KO3 PUITMEHTHI:
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2
k= tim Y= im In (x 2x+2): i 2X - 2 -0
X® t¥ X  x® ¥ X X® t¥ y2 . 2y 4+ 2
= li - = li 2 _ + 2=+
b XgT¥(y kx) XgT¥In(x 2x+2)=+¥,

T. €. HAKJIOHHBIX aCHUMIITOT TAKXXC HCT.

2X- 2

2

B) IIpomspommas y¢=—"" "~ _
X% - 2x+2

. Touka X =1 sBRsIETCS TOUKOM MUHUMYyMa

Gynkumu; y . = y(l) =0.

- 2X\X- 2 . .
( ))2 . 3HaK1 BTOPOM MTPOU3BOIHOM

I) Bropas npoussoanas y¥=
(x2 - 2X+2

y((x)<0 mpu xI (- ¥;0)U(2+¥), y¢(x)>0 npu xI (0;2). Touku neperuba
rpaduka QyHKIHA (2; In2) u (O; In2). Ipu x1 (- ¥; O) U (2; + ¥) rpaduk QyHKINN

BBIMTYKJIBIN BBEPX; HA (O; 2) — BBINYKJIBbIN BHU3 (puc. 11).

y( - + -
® >
% C 0 E 2 C X
Puc 11.

['paduk nanHoM QpyHKIIMM Npe/ICTaBICH Ha puc. 12.

Puc. 12
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IIpumep 8

Jlokasath HepaBernctBo 1+ 2INXEX? mpu X > 0.

Pewenue. Paccmorpum  dyukiuio  f (X) =x%- 2Inx- 1. Wmeem f (1)=0,

2
f‘(x)zgxx—_l). Ipu x>1 f(x)>0, anpu 0<x<1 f{(x)<0. Takum o6pasom,

f(x) Ha MHTEpBaJe (O; 1) yOBIBaeT, Ha UHTEpBaJIe (ZL' +¥) BO3pPACTACT, U T. K. (PYyHK-
mus f (x) menmpepsiBra mpu X =1, To Touka X =1 sBseTCs TouKOit MuHEMyMa. Ciie-
noeatesHo, mpu X >0 f(x)=x?- 2Inx- 13 f(1)=0, orkyza u BbITEKAET HEpaBeH-
ctBO X2 31+2InX, x>0.

IMpumep 9
B cooTBeTcTBHM C MPOrHO3aMM MPUOBLIL MPEANPHUITUS ONUCHIBACTCA (PYHK-
ueH p(q) = q2 - 89+10, rme q — BenuuMHA, XapakTepu3ytomas 00beM MPOU3BO/I-

crBa (MiH py6.). HaiiTn onTuManbHbIii 00bEM BBITYCKa TMPOIYKIIUH, TIPOU3BOIUMOMN

bupmoii.
drn
Pewenue. Tlpenensuas npudbuib pupmel M 1 =d— =2q- 8. llpupaBHuBaem

npou3BoaHy0 Hymwo Mzn° 2g- 8=0® q,. =4. SBnserca 1M 00OBEM BBIYCKA,

paBHBIN YeTbIpeM, ONTUMaIbHBIM A1 Gupmbl? Mccienyem xapaktep M3MEHEHHS

3HaKa nmpousBoaHoOu. [Ipu q<(q o 4® n'(q) <0 u npuOHLIL yOBIBAET.
extr
IIpu q> A = 4® n (q) >0 u npubbLTL Bo3pactaeT. CiaeoBaTeIbHO, B TOU-
Ke JKcTpemyma g = 4 puOBLTHF MPUHUMAET MUHIMAJIBHOE 3HaUCHUE, U, TAKUM
extr

o0pa3oM, 3TOT 00beM MPOU3BOICTBA HE SIBISETCS ONTUMAIBHBIM ISl (PUPMBI.

Kakum xe Oyner onTuManbHbIi 00beM Bblllycka Juisi Gupmbl? OTBET HA 3TOT
BOIIPOC 3aBUCUT OT JIONOJHHUTEIBHOTO MCCIEAOBaHUS MPOU3BOACTBEHHBIX MOIIHO-
creil pupmel. Ecnu ¢pupma HEe MOXKET MPOU3BOJAUTH 3a pPacCMAaTPUBAEMbBINA MEPUOJ

Gombure 8 emmmmn npoxykuuu (7(q=0)=n(q=8)=10), To onTHMATBHBIM perle-
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HUeM 11 GupMbl OyAeT BOOOIIE HUYETO HE IPOU3BOUTD, a MOIy4aTh A0X0] OT cAa-
YK B apeH]y MOMEIeHUIH u/uiau 00opyaoBanus. Eciu sxe pupma criocoOHa mpou3Bo-
IUTh 332 paccMaTpuBaeMbli nepuoj Oonblie 8 eauHUL NPOAYKUUU, TO ONTHMAaJlb-
HBIM pelieHreM g GupMbl OyJeT BBIMYCK Ha Mpejesie CBOMX MPOM3BOJICTBEHHBIX

MOIITHOCTEM.

IIpumep 10

B skoHOMMKE 11eHa OOBIYHO OTKJIAJBIBAETCS MO BEPTUKAIBHOM OCH, a BEIUYH-
Ha CIIpoca MO FOPU30HTAIBHOW OCH, YpaBHEHHE CIPOca OOBIYHO 3aMUCHIBAETCS Tak,

4TO IIeHa P sABisAercd QyHKUMEH cupoca (, a He ( — QyHkuueir pP. PaccmoTpum

ypaBHeHHe cripoca: P =940- 48+ °. KakoBa 51aCcTHYHOCTD crpoca 1o IeHe Mpu
npogaxe 10 exuHui npoaykuun?

IIpu q=10 mena p=940- 480+100=560 neH. en. Haiinem mnpous3BOIHYIO

dg 1 1 1

1= = 1T =1 L S p— -

dpd % 18+ 2q pu =10 nomyuaem dp - 484210 8 03TO
q

My Ep(q): - 2i8 Xi—? =-2. Takum oOpa3om, uzmMenenue 1neHsl Ha 1 %  oT Teky-

e mensl 560 JeH. €. U3MEHUT BEJIMYUHY CIpoca B OOpaTHOM HANpaBJICHUU Ha

2 %. Mpbl npuxoauM K BBIBOAY, YTO INpHu IeHe OS60 JeH. ea. crpoc 31acTHYEH.
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