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B. Bonkonckas. «IIpousBomnsie ¢pyHkImit. [Ipumepst pemenusi.»

Bacuauca BoJikoHnckast
IIpoun3zBoanbie pynkuun. Ilpumepsl pemenus.

Conepxanue:

1) IoaroToBKa K OnpeesieHI0 MPOU3BOIHOM.

2) Onpenenexue Mporu3BOIHOM.

3) HaunGonbiniee u HaviMeHbIIIee 3HaYeH1Ee (DyHKIIUH.

4) TlpousBogHbBIE [J151 CTETIEHHON (DYHKIIUU.

5) CpoiicTBa NPOX3BOAHBIX (PYHKLUU JIs1 CYMMBI U Pa3HOCTH.

6) CpoiicTBa NPOW3BOIHBIX (DYHKILMII 151 IPOU3BEJECHUS U YaCTHOTO.

7) HaxoxaeHue MakCMMyMOB 1 MMHMMYMOB U UX 3HAYEHUIl.

8) 3amaun Ha HaXOXJIEHUE MTPOU3BOAHOM.

9) ITpon3BOAHBIE NIEMEHTAPHBIX (DYHKIIMN.

10) IlpousBonHas npousBeieHUs (PyHKIMM.

11) IIpousBoaHasi yacTHOro (hyHKITUIA.

12) Tlpou3BonHas NpOU3BEIEHUS CJIOKHBIX (DYHKIMII.

13) IlpousBoaHas YaCTHOTO CIOKHBIX (DYHKIIMM.

14) TlpousBoaHas pa3In4HbIX (PYHKIIUK.

15) Haxox/ieHre KpUTUYECKMX TOUEK U TOUEK IKCTpEMyMa U UX 3HAUEHUH.

16) Iloctpoenue rpaduka pyHKIMY.

17) Ilpou3BoaHas CTENEHHO-NIOKA3aTeIbHON (PYHKIIUU.

[IponsBoansie.

1)) [MogroroBka K onpeaeaeHuio MPOU3BOIHOM.

B Hamem Mupe BCE JBUKETCS.

JIBrKeHre MOXeT ObITh paBHOMEPHOE (TMOCTOSTHHASI CKOPOCTb) WIIM C YCKOPEHHEM (CKOPOCTb
MEeHsIeTCs]).

HazoBém aBuxyieecs Teno MarepuaibHON TOUKOM.

Korna marepuanbHast TOUKa JBUKETCS, OHA MPOXOAUT KAKOWU-TO MYyTb.

O0603HaunM ero OyKBoU S.

Bo Bpems aBUKEHUSs1 MaTepUaIbHON TOUKHU, IIPOXOIUT KaKOEe-TO BpEMSI.

0O0603HauMM ero OyKBOI t.

JIBrkeHre MaTepraabHOM TOUKH 32 Kakoe-JIMO0 BpeMs, 3TO (DYHKIMOHAIbHAS 3aBHCHMOCTb
(pyHK1IUSA).

I'ne t (Bpemst) OyneT He3aBUCUMON MEPEMEHHOM.

A'S (t) (TyTh MPOXOASIIINIA TOUKOM 32 ONpe/IeNIEHHOE BpeMsl) OyeT 3aBUCHMON MEePEMEHHOM.

ITyTe OT BpemeHu 3aBUCHMas IEpEMEHHaS.

DyHKIMOHATIBHYIO 3aBUCUMOCTb MOXKHO 3a/1aTh I'papUyeCcKU Ha IJIOCKOCTH.

Ha ropu3zoHTaIbHO#M OCK Mbl M300pakaeM He3aBUCUMBIE ITepeMeHHbIe. DTO OyleT BpeMs.

Ha BepTukasibHOM OCH MBI M300pakaeM 3aBUCUMBIE TTepeMEHHbIE. DTO Oy/IeT MyTb.
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si) A

3aBucuMan nepeMeHHasn (opanHara,
3HaUYeHUe GYHKUMW).

HezaBucumasa nepemeHHas
(abcuncca, aprymMeHT).

0
Hauano
oTcyeTa.

Touka nepecevyeHus oceil OyneT HayasloM oTcyé€ra. [1e myTh U BpeMsl UMEIOT HyJIeBOe 3Haue-
HHUE.

®ynkumsa S(t) 3a1aET 3aKOH JBUKEHUSI MaTepUAIbHOM TOUKHU.

B mupe Bce Tena aBukyTtcs. VI B OCHOBHOM OHM ABUXKYTCSI HEPAaBHOMEPHO.

Harpumep, aBTOMOOMJIb IBMIKYLLIMIACS 11O JOPOre MOKET YBEJINYMBATh CKOPOCTh MJIM TOPMO-
3UTh U MOKET KaKoe-TMOO BpeMsl exaTh C IOCTOSIHHOM CKOPOCTBIO.

IT0 BCE 3aBUCHT OT 3HAKOB, CBETO(OPOB, MEMIEXOI0B U IPYTUX aBTOMOOHJIEH.

ITosTromMy paccMaTpuBaeTcsl TAKOE OHATHE, KAK CPEAHSS CKOPOCTh MATEPUAIbHON TOUKH.

ITO cpeHss CKOPOCTh MEX/1y CaMON MaJIEHbKOW U caMOl O0JIbLII0H cKkopocTbio. M oHa Bceraa
NpuOIM3UTENbHAS; @ HE TOYHAS.

ITycth paccMaTpuBaeMoe IBHKEHUE HE SIBJISETCS PABHOMEPHBIM.

Ecnu B34Th paBHBIE IPOMEXKYTKM BPEMEHH, TO TOUYKA COBEPIUAET MEepPEeMEleHus, pa3Hble 110
BEJIMYMHE U 110 HANpPAaBJIEHUIO.
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At.

S(t) A

56
AS6=56—55
A S5 =55—54 g5
A54=54—-53 S4
AS3I=53-52 s
52
H52=52-51
51
A 51=51-—-50
tlAt|ATt|At|AT| AL
t —
t0) 50
(t0) 1 p B3 4 t5 t6 t

Tak kak MPOMEKYTKU BPEMCHU MbI B35JIM pABHBIC, TO UX PaA3MEP 0003HaYaeM OIHHUM CUMBOJIOM

A - nenbTa (pazHuna).

At - genbTa T3.

B Hauaze orcuéra Bpemst 0003HauuM t0 (HysieBoe Bpemsl).

CKkopocTp IBUKEHHS MATEPUAJIBHOW TOUYKH BbIpaxxaeTcsl (popMyJIon:

v=S/t

ITpomexyTOK MyTH, KOTOPBII MpPOIILIa MaTepUaIbHasl TOUKA - 9TO Pa3HOCTh MEXy KOHEUHOM

KOOP/IMHATON Y HAYaJIbHOM KOOPAWUHATON.

ITyTs B Havyase koopnuHaT 00o3HauuM SO (HyJIeBO MyTh).
S1-S0;S2-S1;...S6-S5

Pa3HoCTb 3THX KOOpAUMHAT (T1yTeil) ToXke MOKHO 0003HAYUTh CUMBOJIOM JIEJIbTA.
Tak kak BpeMsi ObUIO OIMHAKOBOE, TO BpeMs 0003HAYUM At.

Tak Kak IMyTH pa3Hble, TO Y KakJI0ro JesbTa OyleT CBOil HoMep (MHJIEKC).
3HauuTt, GopMyJly CKOPOCTH MOKHO 3alMCcaTh:

v=AS/At
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WJIH
v=(82-S1)/(t2-1tl)

Ecnu Me1 iponiuii myTh oT S1 10 S2, To MbI nponiiu myTh oT S (t1) go S(t2).
Ecnu mbl iporu nmyTh 3a BpeMs oT t1 10 t2, To Mbl IPOLLIA BpeMs A t.

Ecnmu k mepBoMy BpeMeH! TpUOABUTh Pa3HUILy A t, TO OJTyIUM BTOPOE BpeMs.

s (t) A

S (t2) 2
AS

S (t1)

tl t2 =t1+At

Ecnu BBIYMCIIUTE CPEHIOI CKOPOCTh ABUKEHMS] MaTepUasIbHOW TOUKHM, TO OHA OyleT BbIpa-
KaTbcsl POPMYJION:

vep=(S(At+1t)-S(f) /At

Tak Kak HaM Hy’kHa TOYHasi CKOPOCTb MaTepPUaJIbHOW TOUKH, TO Mbl OyJIeM YMEHbIIATh TPOMe-
KYTOK BPEMEHU; U CpeIHssI CKOPOCTh OyeT TOUHee.

YeM MeHbIIIE TPOMEKYTOK BPEMEHH, TEM TOUHEE CPETHSAS CKOPOCTb.

Ecnu t crpemutcs k Hymo (At -> 0), To cpeiHsAsA CKOPOCTb CTAHOBUTCS] MTHOBEHHOM CKOPOCTBIO.

Onpenenenue.

CKOpOCTBIO TOUKM B MOMEHT BPEMEHHU t (MTHOBEHHOM CKOPOCTBIO) Ha3bIBAIOT IIPEAE, K KOTO-
POMY CTPEMMTCS CpEHsS CKOPOCTh, Ipu A t -> 0.
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v(t)=lim (S(t+At)-S(t)) /At
At->0

MrHOBEHHYIO CKOPOCTb V (t) Ha3bIBAIOT MPOU3BOAHON (hyHKIMH S(t) 1 0O03HavatoT S ' (t) wim

v(t)=S'()

v (t) =S (t)

B maremaruke rnpou3BoHas 0003HAYAETCS IITPUXOM.

B ¢usmke nponsBogHas 0603HAYAETCS TOUKOM.

CkopocTs V (t) - 3T0 He 00513aTeTbHO CKOPOCTD JIBUKEHUST MaTepHATbHON TOUKH.

3710 MOXeT 0003HaYaTh JTIOOBIe U3MEHEHHSI CKOPOCTH.

S (t) - 310 (PyHKLHMA.

t - 9TO He3aBUCcUMasi NlepeMeHHast (apryMeHT).

S " (t) = v (t) - 3TO CKOPOCTh U3MEHEHUS (DYHKLIMU.

OHa nokasbIBaeT, Kak BeaeT ceds ¢pyHkIms. Kak ObICTpo OHa M3MEHSIETCS U B KaKyI0 CTOPOHY.

[TpousBogHasi pyHKIMK MOKA3bIBAET CKOPOCTh U3MEHEHUST (DYHKIIMH.

Ecnu He paccMmaTpuBarh ABUKEHHE MaTePUAIbHBIX TOUEK; a pacCCMATPUBATh Pa3IMUHbIE BEJIH-
YHHBI (paboTy, 00BEM, IPOU3BOAUTEIFHOCTD U TaK JaJiee), TO OyKBa S ¥ t MOKHO 3aMEeHUTD Ha f U X.

2)) Onpenenenue Nponu3BOJIHOM.

[TponzBoaHO# (PyHKIMH B TAHHOU TOUKE, Ha3bIBAETCS MPe/ies OTHOLIEHU S pUpaIieHus (pyHK-

LMY K TIPUPAILEHUIO aPTYMEHTA, TP YCIOBUH, YTO MPUPAILEHNE apryMEHTA CTPEMUTCS K HYMIO. (AX
->0)

f'(x1) = lim (f (x1 + A x) - f (x1)) / A

Ax ->0
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f{x)‘

f(x1+Ax)

f (x1)

x1 x1+Ax
A X

( npupatleHume

aprymeHra).

Af =1 (x] + Ax) - f (x1) - npupaiienue pyHKIMM.

y =1{ (X) - 370 PyHKIHUA.

y'=1"'(X) - 3T0 cCKOpPOCTh U3MEHEHNS (DYHKIIVH.

[TpousBonHas MOKa3bIBAET, KAK MeHseTCs (PyHKIMS (BO3pacTaeT, yObIBaeT, MJIM HE MEHSIETCs
(mocTosiHHA)).

Ecin npon3BonHas B TOUKE NOJNOKUTENBHAS, TO (PyHKLIMSA BO3pacTaerT.

Ecnu npousBogHast B TOUKE OTpULIATeNbHAsA, TO (PYHKIMIO ObIBAET.

Ecnu npon3BoHast B TOUKe paBHa HYJIO, TO (DYHKLIMS HE BO3pACTaeT U He yObIBaeT (MOXKET He
MEHSATH CBOE HAIIPaBJICHKE).
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X1 x2 X3 x4 x5

B Touke x1 ¢pynkimsa Bospacraer, 3HauuT f ' (x1) > 0 (mpon3BonHasA NONOKUTEIBHAS).
B touke x4 pyHkuus yosiaer, 3Ha4MT f ' (x4) < O (mpousBoAHas OTpULIATEIbHAS).
B Toukax x2; x3; x5 ¢yHkuus He Bo3pactaeT U He yObiBaeT, 3HauMT f (x2) = 0; f (x3) = 0; f

(x5) = 0 (mpou3sBoOAHAsA paBHA HYJIIO).

BacT.

3)) HaubGonbliee 1 HauMeHblllee 3HauYeHre (PyHKIHH.

MakcuMyMbl 1 MUHEMYMBI. TOYKM 9KCTpeMyMa U KPUTHUECKUE TOUKH.

KpuTtnueckue TOUKM ¥ TOYKU 9KCTPEMYMaA.

Ecnu npousBoaHas (hyHKIMM paBHA HYIIO, TO (DYHKIUS B 3TOM TOUKE HE BO3PACTAET U He YObI-

OHa MOXeT MEHSTh CBOE HalpaBJIeHUE B ITOM TOUKE.
Touka, B KOTOpo MPOM3BOJHASI PaBHA HYJIIO, HA3BIBAETCS] KPUTUUYECKOW TOUKOM.

ITpumep.
f(x)=1/3x3-x
f'(x)=x2-1

[TpupaBHsieM MPOU3BOIHYIO K HYJIIO.
Tak Kak eciii OHa paBHA HYJIIO, TO TOYKU OYIyT KPUTUYECKUMHU.

10
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KopHu ypaBHEHNS ABIAIOTCA KPUTUYECKMMU TOUYKAMM.

x2-1=0

x2=1

xl=1x2=-1

Otser: £ 1

X =1; x = - 1 - 3TO KpUTUYECKHUE TOUKH, B KOTOPHIX (DYHKIIMS, OT KOTOPOW MBI HAILIU 3Ty
MIPOU3BOAHYIO, MOKET MEHATH CBOE HAIIPABJICHHUE.

[Ipumep nBa.

fx)=13x-1)3+5

frx)=(x-1)2

[IpupaBHseM POU3BOIHYIO K HYJIIO.

Tak Kak eciii OHa paBHA HYJTIO, TO TOUYKU OYIyT KPUTUIECKUMH.

KopHu ypaBHEHNS ABIAIOTCA KPUTUYECKMMU TOUKAMH.

x-1)2%=0

x-1=0x-1=0

x=1x=1

Ortser: 1

[onyunam napHbIi KOPeHb (IBa OTUHAKOBBIX KOPHS).

X = 1 - 3TO KpUTHYECKasl TOUKA, B KOTOPOU (DYHKIIMSI MOXKET MIOMEHATh CBOE HalpaBJIeHNE, a
MOJKET U HE IIOMEHATH €TO.

Touka, B KOTOpo¥ (PyHKIIMSI MEHSIET CBOE HallpaBJIEHHUE, HA3bIBAETCSl IKCTPEMYMOM (DYHKIIHU.

DyHKIIMA MOXKET MEHATH HAallPABJICHHE:

1) Ecnu pyHK1Ms1 BO3pacTaia, TO OHa MPH MPOXOKAEHUN TOUYKH SKCTPEMyMa HauMHAeT yObl-
BaTh. DTa TOUKA IKCTPEMYyMa Ha3bIBAETCSI MAKCUMYyM Mmax.

11
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Mmax

2) Eciu pyHk1ms yObiBas1a, TO OHa MPH MPOXOKAEHUM TOUKM SKCTPEMyMa HAauMHAEeT BO3pac-
TaTh. DTa TOUKA FKCTPEMyMa Ha3bIBAETCS MUHUMYM min.

12
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min

Touka, B KOTOPOIi Mpon3BoAHAs (PYHKIIMH paBHA HYIIIO; a HAIIpaBJIeHUE HE TOMEHIOCh, Ha3bl-
BaeTcs MPOCTO KPUTHYECKOW TOUKOM.

Omna He sABA€eTCA TOYKOM KCTPEMYMaA.

Ecnu npousBogHast (pyHKIMU OTpULIaTeIbHast, TO (PyHKIMS ObIBaeT.

f' (x) <0 ¢ynkums yobiBaeT.

Ecnn nponsBonHas pyHKLIMM NOI0KXUTENbHASA, TO (PYHKIIMS BO3pacTaeT.

f'(x) > 0 ¢pynkuusa Bo3pacraer.

13
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ITpumep onuH.

f(x)=1/3x3-x - pyHKIHA.

f'(x)=x2- 1 - npousBogHas (pyHKIHL.

IIpupaBHseM IPON3BOIHYIO K HYJIO U HAAEM KPUTUYECKUE TOUKH.
x2-1=0

x2=1

x=1

x=-1

OtBer: = 1

Hanecém Touku Ha YMCIOBYIO IPSIMYIO M OIIPEJESIMM B MOJTYUYEHHBIX YMCIIOBBIX MPOMEXYTKAX
3HAK POU3BOIHOM.

«+» TIPOU3BOAHAST OOJbIIE HYJIA.

«-» MPOU3BOHAS MEHbIIIE HYJIS.

14
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f'(x)>0 ! £ (x)>0

=

T e F

-1 4 (x)<0 '

f'0)=0-1=-1

CraBUM MMHYC U Yepe/lyeM 3HaKu.

3HauuT B TOUKaxX X = 1 ¥ X = - 1 pyHKIMA MEHSAET CBOE HallpaBJICHKE.
ITO TOUYKHU IKCTPEMyMaA.

Ecnu ¢ «+» Ha «-» , TO 3TO TOpKa MaKCUMYyM max.
X = - 1 (max).

(U)

Ecnu ¢ «-» Ha «+», TO 3TO BIIaarHAa MUHHAMYM min.
x =1 (min).
N300paszum rpacduk (pyHKIMH CXeMaTHIHO.

15
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> Y

[Tpumep nBa.

f(x)=1/3 (x-1)>+5 - dpysKIHA.

frx)=(x-1)2%- MPOU3BOAHASA (DYHKLIMU.

[TpupaBHsieM MPOU3BOIHYIO K HYJIIO U HAJIEM KPUTHUECKUE TOUKH.

x-1)2%=0
x-1=0
x-1=0
x=1
x=1

OtBeT: x =1
Hanecém Touky Ha 4MCIIOBYIO IIPSMYIO U ONIPEAEIUM B MOTYYEHHBIX YMCIIOBBIX MTPOMEKYTKAX
3HAK MMPOU3BOTHOM.

16
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+
+

£f'(0)=(0-1)2=1 (cTaBuM «+» 1 YepeayeM 3HaKM).

Tak kak X = | mapHblii KOpeHb, CTABUM HETIIIO.

ITpu nepexone yepe3 TOUKy X = 1 MPOM3BOIHASA 3HaKa HE NIOMEHsJIA U 3HAYMT, (DYyHKIUS He
MIOMEHs1JIa CBOE HalpaBJIEHUE.

OTa KpUTUYECKasl TOUKA HE SABJIAETCS TOYKOM IKCTpEMyMa.

N300pa3zum rpacduk (pyHKIMH CXeMaTUIHO.

17
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HauOosbiniee 1 HanMeHblIliee 3HaYeHne (PYHKIIUH.

Eciu mMbl paccmaTpuBaeM (byHKIHIO HEJTUKOM, TO:

1) V He€ MoxeT He ObITh HAMOOJIBIIIErO M HAUMEHBIIIETO 3HAYEHHMS, €CITH €€ KOHIIbI YXOIAT B
OECKOHEUHOCTb.

18
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y A

Mmax

< Y

min

2) V He€ MOXeT ObITh WJIM HaUMEHBIIIEE WIIA HauOOJIbIIIee 3HAYEHHE.
Torma camplii GOJIBIION MAKCUMYM Oy/IeT HAaUOOJBIITMM 3HAYCHUEM.

19
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( HanbonbLKK).
Yy max

Mmax

b

A camblii MaJIeHbKHAH MHWHUMYM 6y,neT HaMMCHBIIINM 3HAYCHHUEM.
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> Y

min

min
(HAaMMEeHbLKK)!

[Tpo ¢pynkuuo y = f (X) rOBOpAT, 4TO OHA MPUHUMAET HA MHOKECTBE X HalMeHblllee 3HaUeHNe
B Touke X0, ecm X0 € X u f (x0) < f (x) m1g Bcex X € X.

[po dyHkmIO y = f (X) TOBOPSAT, UTO OHA TPUHUMAET HA MHOXeCTBe X HauOoJIblllee 3HAUCHUE
B Touke X0, ecm X0 € X u f (x0) = f (X) my1g Bcex X € X.

4)) IlpousBoaHbIE 17151 CTENEHHON (DYHKIIHH.

1. Ilpou3BogHast OT YMCIa paBHA HYJIIO.

C - yncyo (KOHCTaHTa).

C'=0

2. [IpousBogHas (PyHKLIMK y = X PaBHA €IMHULIE.

x'=1

3. IlpousBoaHas cTeneHHoW (PyHKIMK BHIYUCIISETCS 1O (popmyJie:
y=x"

y'=nx"!

x™'=nx"!

ITpumep 1.

y=x?

yv=(X2)|=2X2—1=2X
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OtBeT: 2X

[Tpumep nBa.

y=x>
y'=(x%'=3x>1=3x?2
Otser: 3x 2
[Tpumep 3.
y=Vxmwmy=x
y'=x")'=12xx " =12 xx " =12x1/x"?=1/24x
Orteer: 1/ 24x.

[Ipumep uetsipe.

y=x=x13

y'=x") ' =18xx "1 =183xxP=1/3x¥=1/3%x2
Orteer: 1 /3 3x 2

[Tpumep 5.
y=1/x=x"
y'=(xN)'=-1xT1=-x2=-1/x?

Otser: - 1/x?2

[Tpumep 6.

y=1/vVx=x"12

y'=x") = (1/2)x " = (1/2)x P =-1/2x?=-1/2x3
Orteer: - 1/2x3

1.2

1

[Tpumep 7.

y=1/x?=x"2
y'=(x)'=-2x*1=-2x3=-2/x3
Otser: -2 /%3

[Tpumep 8.

y=1/RNx=1/x"=x"13
y'=(x ) =18 xx P = 1/3xx P =-1/3x"3=-1/3%x*
Orser: - 1/33x*

[Tpumep 9
y=1/x3=x"3
y'=(x7)'=-3x31=-3x*=-3/x*

Ortser: - 3/x*

TabmMIia HEKOTOPBIX POU3BOJHBIX IJIsI CTETIEHHOW (DYHKIIMH.

l.(x%'=2x

2.(x3%)'=3x2

3.(1/Nx)'=-1/2% 1 /x3

4.Nx)'=1/33x?

5.Wx)'=1/2x)

6.(1/x)'=-1/x?

7.(1/3Nx) '=-1/3%x%

5)) CBoiicTBa MPOU3BOIHBIX (DYHKIMH ISl CyMMBI U Pa3HOCTH.

1) IIpousBogHass CymMMbl paBHA CyMME ITPOU3BOJHBIX.

fRO+g®=f"x+g"(x)

2) ITpon3BoaHas pa3HOCTU PaBHA PA3HOCTH IPOU3BOIHBIX.

f-gx=f"x-2"x)

3) IIpou3BoaHasK MPOU3BENCHUS YUCIa U (PYHKLIMU PaBHA MPOU3BEIEHUIO YMCIa U POU3BO/I-
HOW (DyHKIMM.

[TocTosIHHBII MHOKMTENIb MOKHO BBIHECTH 32 3HAK MPOU3BOIHON.
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(cf(x)'=cf'(x)

[Ipumeps! oguH.

f(x)=-3x2+2

f'xX)=(-3x242)"'=(-3x)"+(2)'=-3x2x+0=-6

Ortser: - 6

[Tpumep 2.

y=x3-x?2

y'=(x3-x?)'=x})"-x?H"'=3x2-2x

Ortser: 3x 2 - 2x

[Tpumep Tpu.

y=3x2-6x+6

y'=3xx2x-6=06x-6

Ortser: 6x - 6

IIpumep uetsipe.

f(x)=-3x>+2x2%-x-5

f'(x)=-3x3x2+2x2x-1-0=-9x2+4x-1

Otser: - 9x 2+ 4x - 1

6)) CBoiicTBa MPOM3BOIHBIX (DYHKIMIA 1J1s1 IPOU3BEAEHUS U YACTHOTO.

1) IlpousBonHas npousseaeHus (PyHKIMN, paBHA CyMMe [TPOU3BEAECHUI IPOU3BOJAHON IEPBOI
(pyHKIIMM Ha BTOPYIO U NIEpBOM (PYHKIIMM HA POU3BOIHYIO BTOPOW (DYyHKIIUM.

Fxegx)'=f"xg®+fx)g X

IMycrs f (x) =U; g (x) =V,

GUVv)'=U0'v+UV'

2) IlpousBosHas 4aCTHOrO (PYHKIIMM, paBHA YACTHOMY OT pa3HOCTU MPOU3BEIEHUI TPOU3BO/I-
HBIX U (DyHKIIMI CHaYaJla IEpBOM, a MIOTOM BTOPOW JEJIEHHOW Ha KBaJpaT BTOPOM (PYyHKILIUH, CTOSLIEN
B 3HaMEHarTeJIe.

U/V)'=U'V-UV")/V?

3) IlpousBoaHas CIOKHON (PYHKIIMU.

[TponzBogHas ciokHON (PyHKIMH, paBHA IPOU3BEICHUIO TPOM3BOJHOI BHYTPEHHEW (DyHKIIUU
Ha MPOU3BOJIHYIO BHEIIHEN (PYHKLIMU.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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