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MeToguyeckue YKa3aHua gnsa o6yqarou.w|xc;| no OCBOEHUIO ANCLUMNITUHDI

Mpuctynaa K uM3yydyeHUo y4yebOHOM OMCUMNNWHBI, Npexae Bcero obyyatolmecs AOOSMKHbI
03HaKOMUTBLCSA C NPOrpaMMon OUCUUNIIMHBLL. ONEKTPOHHLIA BapuaHT paboyer nporpaMmbl
pa3MeLLéH Ha canTe BO BIY.

3HaHMe OCHOBHbIX MOSOXEHUN, OTPAXXEHHbIX B paboyelt nporpaMMe OUCLMMIUHBLI, MTOMOXET
oby4aoLLMMCs OPUEHTMPOBATLCS B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U POoJib M3yvaeMoW
AMCUMMNIMHBbI B NOArOTOBKe Oyayllero neparora, CTpOMTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHMAMMN, 3aN0KEHHLIMU B NporpaMme.

OCHOBHbIMM d)opmaMM KOHTaKTHOM pa6OTbI no AgucuuniinHe 4ABJIAKOTCA Jekunn wu
npakTn4eckne 3aHATUA, nocellleHne KOTopbIX obdA3aTenbHO ONsa BCcex CTYyOEHTOB.

B Xoae NEeKUMOHHBbIX 3aHATUIA HeobXOAUMO KPUTMYECKM OCMbICIMBATL Mpeanaraembli
maTepuan, 3agaBaTb BOMPOCbI Kak YTOYHSIIOLWEro XapakTepa, MoMorawwmne YsCHUTb
oTAernbHble U3naraemble NONOXeHWs, Tak U BOMPOCbl NMPOAYKTMBHOIO TuUMa, HanpaBfeHHble
Ha paclumpeHue un yrinybneHve cBegeHuii No n3y4yaemon Teme, Ha BbisIBNIEHWE HEJOCTaTOYHO
OCBELLEHHbIX BOMPOCOB, Criabblx MECT B apryMeHTauum 1 T.n.

Ha npakTuyeckmx 3aHATUSIX HEOOXOAMMO akTUBHO y4YacTBOBaTb B peLUeHMU npeanaraembix
3ajay, HauMHasa yxe C dTana aHanuMsa YCrioBust U noucka nyten pewexusi. CTydeHTy,
Bbl3BAHHOMY AN pelleHust 3aaun K [Jocke, crieayeT noapobHO KOMMEHTMpOBaTb XO[
pelleHns 3agayv, a CTanbHbIM CTyAeHTaM — BbINOMHATb OCHOBHbIE 3Tamnbl PeLIeHUst
NpeanoXeHHOW 3aa4n CaMOCTOSTENbHO, HO MPU 3TOM KOHTPONMPYS X0 pPeLUeHUst Ha AOCKe.

Mpn nogrotoBke K MPOMEXYTOYHOM aTTectaumm HeobXxoOuMO MNOBTOPUTbL MNPONAEHHbIV
mMartepuan B COOTBETCTBMM C NPOrpamMMon, NpUMEpPHbIM NEPEYHEM BOMPOCOB, BbIHOCALLNXCA
Ha 9Kk3ameH. PekomeHayeTCcss MCNOMb30BaTb  KOHCMEKTbl  JIEKUMA U UCTOYHUKW,
nepevncrnieHHble B CNMcke nuTepaTtypbl B paboyen nporpamMme OUCUMUNIIMHBLI, a Takke
pecypcbl 3NEeKTPOHHO-6MBNMoTeYHbIX cucteM. Heobxoammo obpatnte ocoboe BHMMaHWe Ha
TEMbI Y4EBHbIX 3aHATUI, NPOMNYLLEHHbLIX MO pasHbIM NpUYnHaM. Npn HEO6XOANMOCTN MOXHO
obpaTtnTbCAa 3a KOHCYNbTaunen n MeTOANYECKON NMOMOLLLIO K NpenoaaBaTtento.

MeToguyeckue MaTepuanbl AnsA o6yqa|ou.w|xc9| Mo OCBOEHUNIO TeopeTn4eCKunx
BONMNPOCOB ANCLUUIMIJINHDbI

Ne | Pasgenbl AUCLUNMNHGI PaccmaTpurBaemble BONPOChHI
BellecTBeHHbIE Yncna MoHaTne MHoxecTBa. MHOXECTBO pauuoHarnbHbIX 4Yucen. BellecTBeHHble 4ucna
(onpepgeneHve wvppauMoHanbHOrO 4Yucna C nomowpblo ceveHun [epekuHaa,
1 npeacTaBneHNe BELLECTBEHHOTO 4ucna 6GecKOHeYHOW [ecATUYHOW  Apobblo).
AbBconTHasa BenuymMHa vucna. rpaHVILl,bI YUCINOBbIX MHOXECTB. CermeHT, MHTepBarn,
OKPECTHOCTb.
DYHKLMM ogHown | MoHATMe  dyHKkuMKM. Crnocobbl  3adaHusa  PyHKUUA  (aHaANUTUYECKUR,
2 nepemMeHHou TabnuuHbld, rpadpmyeckun). pacduk dyHkun. YeTHble U HedeTHble

dyHkumn. epuogmyeckme dyHkumun. [loHaTMe obpatHoW  yHKUMK.
OnemeHTapHble PYHKUNW.

Teopus npegenos Uucnosas nocrnegoBaTtenbHOCTb M ee npefen. beckoHeyHO Manble un
BeckoHevyHo 6Gonbwure BenuuuHbl. OCHOBHbIE Teopembl O Mpedenax.
ApudmeTnyeckme AenNCTBUS Hag nepeMeHHbIMKU BenudmHamu. Ocobble
crnyyan npegenos W HeonpegeneHHocTW. MOHOTOHHasA nepemMeHHas un ee
npegen. Yucno e (HepaBeHCcTBO bepHynnu, uucno e «kak npegen
nocrneaoBaTenbHOCTU, NPUBNMXKEHHOE BbIYMCIEHUE 4Yucna e). Teopema o
BMNOXeEHHbIX oTpe3kax. YacTuuHble nocnegosatenbHocTU. [peaen yHKumu.
Teopembl 0 npegenax Ha cnydan npoussonbHon dyHKuun. MoOHOTOHHas
dyHKkUMA 1 ee npepen. CpaBHeHue OGeCKOHEYHO ManbiXx U OECKOHEYHO
OONbLUNX BEMWNYUH.

HenpepbIBHOCTL n | OnpegeneHne HenpepbIBHOCTU OYHKLUMKU. TOYKM pa3pbiBa. HenpepbiBHOCTb
pa3spbiBbl PYHKLMN anemMeHTapHbIX YHKUUA. PaspbiBHble (PyHKUMKU. HenpepbiBHOCTL CIOXHOW
4 dyHkumn. CeoncTBa  HenpepbiBHbIX  yHkunn.  CywecTtBoBaHME U
HenpepbIBHOCTb 06paTHOM (PYHKUMW, KOPHA WM CTEMEHW C paumoHanbHbIM
nokasarenem. CyuiecTtBoBaHune " HenpepbIBHOCTb obpaTHbIX




TpuroHomeTpudeckux pyHkumi. OnpegeneHne cTeneHn ¢ uppaumoHanbHbIM
nokasartenem. lNokasatenbHas, norapudmumyeckass U cTeneHHas yHKUuu.
VMicnonb3oBaHue HenpepbiBHOCTM (OYHKUMA MNpU  BbIYUCIIEHUN Npenenos.
Mmnepbonuyeckne yHKUMN N nx cBomncTBa. PaBHOMepHas HenpepbiBHOCTb

PYHKLUNN.
MpounssogHas n | MNMonatne NpPoOn3BOLHON. "eomeTpuyeckuin CMbICh NPOn3BOLHON.
anddepeHumnan BbluncneHne npousBOAHbLIX MPOCTENLNX dMNeMeHTapHbIX GyHKuunn. CBA3b

Meny AudpdpepeHunpyeMOoCTbi0 U HenpepbiBHOCTbIO  yHKuuKn. [Mpasuna
BblYMCNIEHNA Npou3BOAHbIX. [AuddepeHumpoBaHne YHKUURA, 3adaHHbIX
napamMmeTpUYEeCKu. OudbdpepeHuman DyHKUUN. MpounsBoaHble "
anddepeHumnansl BbICLLIEro nopsaka.

OcHoBHbIe Teopembl
andbdepeHumansHoro
ncymcnexus

OcHoBHble Teopembl anddepeHumansHoro ncumcnexms (Pepma, Ponns, o
KOHEYHbIX npwupalleHusx). PackpbiTme HeonpegeneHHOCTM MO npaBuny
Jlonutana. ®opmyna Tennopa.

WccnepoBaHue dyHKUMA
C MOMOLLbI0 MPOM3BOAHBIX

YcnoBus MOCTOSIHCTBA, BO3pacTaHWs u ybbiBaHMSA YHKUMA. OKCTpeMyMm
dyHKUMN. Hanbonbluee n HaMMeHblUee 3HaveHusl. MiccnegoBaHme dyHKUNN
U MOCTpPOeHMe rpadumkoB. HanpaBneHWe BOrHYTOCTM KPUBOW W TOYKM
nepernba. AcumnTOoTbl KpuBOW. [pacmyeckoe pelleHne ypaBHEHUS.
YTOYHEHME KOPHEN YpaBHEHMS.

OndpdepeHunansHoe
ncuncrneHune PYyHKLMIA
HECKOJSTbKMX NepeMEHHbIX

Mpepen dyHKUMM [OBYX nepemMeHHbIX. HenpepbiBHOCTb YHKUUKM  OBYX
nepemMeHHbIX. YacTHble NMpou3BOAHbIe (PYHKUMWM HECKOSNbKUX MePEeMEHHbIX.
MonHoe npwupalleHe YHKUMM HECKOMbKMX MnepemMeHHbIX. [MponssogHble

CMOXHbIX (PYHKUMA HECKOMbKMX nepemeHHbIX. [MonHeii anddepeHuman
OYHKLMN HECKOMbKMX nepemMeHHbIX. [duddepeHumansl BbICLUMX NOPSAKOB.
HesaBHble yHKUMM ©n  ux guddepeHumpoBaHme. [lpoussogHas no
HanpasneHuto. pagmeHT. MNMpunoxeHnsa anddepeHumanbHOro NCHUCIeHus
dPYHKUMIN HECKOMbKUX MEePEMEHHbIX.

MeToaunyeckmne matepmanbl A4nsa ooy4yaroWMXCA NO BbINOJIHEHUIO MHANBUAYaNbHbIX
3agaHun

Kaxgoe wHamBumayanbHoe 3agaHue crygeHta (MA3C) coctout w3 10  3agaHun.
O3HakOMMBLUMCb C METOOMYECKMMM MaTepuanamu, CTydeHTbl cMoryT BbinonHuTb U3C un
CBOEBPEMEHHO ero caaTtb.

3apaHue 1. OnpegenuTe Te 3HaYEHUs X, KOTOPbIE Y4OBMNETBOPSAOT HEPABEHCTBY |2x—5| <1.

PeweHne. 3ameHsieM gaHHOe HepaBEeHCTBO €My PaBHOCWUSIbHbIM [BOMHbIM HEPABEHCTBOM:
—-1<2x-5<1, nony4ymm 2<x<3.

3apanue 2. [laHa dyHkumsa f(x) = x> +8x—4. Hantu sHauenune f(0), f (1), f(-2), f(%).

Pewenve. f(0)=0°+8-0-4=-4,

3
f&=2| +8.[2 —4=1( ° +32a-32).
2 2 2 8
3apaHue 3. YctaHoBUTE 06nacTu CyecTBOBaHNA Crieayowmx yHKLUNNA:

2X
X? —5X+6

f()=2+81-4=5, f(-2)=(-2)’+8:(-2)-4=-28,

a) f(x)=x3—4x+3, 6) f(x)= B) f(X)=vX>—4+9—x° +2%.
PeweHune. a) BbipaxeHne x°—4x+3 cOXpaHsSieT CMbICT MpY MOObIX BELLECTBEHHbIX

_ 3
3HayeHnsx X. CnepoBaTenbHO, (YHKUUS f(X)=x"-4x+3

(—o0; +00).

CylLlecTByeT Ha WHTepBane




6) BbipaxeHue TEepsieT CMbICIN TONbKO B TOYKaXx, rAe 3HaMeHaTerb paBeH Hyro,

x* —5X+6

T.e. npn x=2 n x=3. CnegoBatenbHO, 06NacTb CyLEeCTBOBAHUA (DYHKLMM f(x):%
X —5x+

COCTOMT U3 UHTEPBAnNoB (—x; 2)U(2; 3)U(3; +).

B) BblpaxeHue m onpeneneHo npu x*—-4>0, obnacTb CyL|ECTBOBAHUA COCTOUT U3
AByX WHTepBanoB (—owo; —2)U(2; +). BblpaxeHue Jo—x? onpegeneHo npu 9-x*>0,
obnacTb cyllectBoBaHus: [-3; 3]. BeipaxeHue 2° onpeneneHo npu nobblx BELECTBEHHbIX
3HayeHunsx x. Takum obpasom, Nony4mm, 4To obnacTb CyLLEeCTBOBaHUA UCXOOHOW (DYHKLNN:
[-3 -2]u[2 3].

3apgaHne 4. PyHkuma y=f(X) onpegeneHa Ha oOTpeske [—1; 1]. KakoBbl obnactu

onpepenenus dyHkumn: f(2x), f(x-1), f(x+1), f(g)?

PeweHue. Mo ycnosuio ana dyHkuumn y = f(X) apryMeHT X u3aMeHsieTcs B rpaHuuax ot -1 go

+1, T.e. -1<x<1. lNoacrtaBus B NOy4eHHOE HEPABEHCTBO BMECTO X 3HaYeHus 2x, x-1, x+1 u
x/2, nony4ymm obnacTtu onpegeneHnsi COOTBETCTBYHOLUMX OYHKLINA.

—lS2X£1:>—%SXS%, —-1<x-1<1=0<x<2, -1<x+1<1=-2<x<0,

—13231:—2£x£2.

3apaHue 5. Nonb3ysAck onpeaeneHMem npegena YMcroBor NocneaoBaTeNbHOCTM, AoKasaTb

2n+3 1 2n+3 1
=—. HauynHaga ¢ kakoro n BenuiunHa —-=
an-1 2 4n-1

paBeHCcTBO lim He npeBoCxXoanT

0,00017?

1 .
PeweHwne. [JokaxeMm, 4TO 4mcrno E ABNAeTCA npegeriom 4mcrioBou nocrenoBaTeribHOCTU

2n+3
X, =

4n-1
AOCTaTO4YHO nokasaTb, YTO Ansa Nboro CKonb YrogHO Mamnoro MofoXKUTENbHOro Yucna €
HangeTca Takoe HaTtypanbHoe 4ucno N, 4yTo ana Bcex 3HadveHurM n>N  BbINOMHSETCSA

. lna aTtoro cornacHo onpepeneHno npeanena 4YMCIOBOW MNocneaoBaTenbHOCTHU

2n+3 1
HepaBEeHCTBO: an 1 2 <¢&. Bosbmem nwboe dukcnposaHHoe €>0. HepaBeHCTBO
n_
2n+3 7+ 2¢
—=|< & paBHOCUITBHO ——— < &, OTKyAa N> :
an-1 2 2(4n-1) 8s

3a N MOXHO B3ATb Lenyl 4acTb Ynucna 7;28 , T.e. N= E(7;28j. B wactHocTtn €=0,0001,
& &

0 N = E(7+2-0,0001

=8750.
8-0,0001

Takum obpasom, BenuumHa L He npeBocxoauT 0,0001 ansa Bcex n>8751.




2n*+3n+8

3apaHue 6. Hantn npegen 4ncnoBown nNocrnegoBaTenbHOCTU X, = T o 1
n-—2n-

o0
PeweHune. imeem HeonpeaeneHHoCTb BUaa —. YTobbl 3Ty HEeonpeaeneHHOCTb PackpbITh,
o0

pasgennmm YncnmTerb N 3HaMeHaTelb Ha BbICLLYHKO CTEMNEeHb N, T.€. Ha n2.

3 8
43048 . 2Tt
I|m2—=llm—=2.
n—o nN°—-2n-1 n—>oo1 2 1
T2
n n

3apaHue 7. [lonb3ysacb onpegeneHveM npegena QyHKUMW, AoKasaTb, YTO  YHKUMSA
f(X)=2x-1 nmeeT B TOYKe x=2 npegen, paBHbii 3. KakoBO AOMKHO ObiTb O, 4TOOLI U3

HepaBeHCTBa |X—2| <& cregosano HepaBeHcTBo | f (x)—3|<0,001?

PeweHne. Bosbmem npounsBonbHO Marnoe €>0 U nokaXem, YTo AN Hero Hangetcs Takoe
0>0, 4TO U3 HepaBeHCTBa |x—2|<5 OyoeT cnegoBaTb HepPaBEHCTBO ‘(2x—1)—3‘<5.

g
Ynpolias nocriegHee HepaBeHCTBO, NONy4YUM 2|x—2| <e&.Otkypa |x—2|< 5 Ecnu 3a 0 B3aTb

4yncrno g TO OHO M ByaeT uckomblM. B yactHocTu, ecnm €=0,001, To 6=0,0005.

3apaHue 8. Bolumcnutb cnegyowmne npegens..

. 3Xx—-4
lim
a) X—o X —2 .
o0
PeweHne. Mmeem HeonpeneneHHoCTb BUga —. Pasgenus Ha X Yncnutenb U 3HameHaTterb
o0
Apobu 1 NpUMEHMB TEOPEMY O CBOMCTBAX NPeaerios, NomyynMm:
4 4 . . 4
3—— Iim@B-—) Ilim3-Ilim—
||m 3X—4_Iim X_X—)oo X _X—)oo x—>oox_3—0_
X—>00 X_2_xaoo 2_ . 2 B . . 2_1—0_
1-— lim@l-—-) liml-Ilim—
X X—00 X X—00 X—00 X
_ X*+6x+8
Iim —.

6) 2 x®+8
0
PewweHne. meem HeonpeneneHHOCTb BUAA 0 HenocpeacteeHHO Teopemy O npegene

4YaCTHOro NPMMEHNTb Henb3si. HeobxoamMmo, Kak roBOpsiT, PackpbiTb 3Ty HEONPEAENEHHOCTb.
[lns 3TOro pasnoXum YUCrnTenb Ha MHOXUTENN U COKPaTUM Ha OBLLNIA MHOXUTENb X+2.

X?+6x+8 . (X+2)(x+4) . X+4
im ~————— = lim = lim —————.
Monyyaem x>2  x*+8  x>2(x+2)(x* —2x+4) *>2x>-2x+4

0
Tak kak 3HameHaTernb Tenepb He paBeH HyI, TO HeonpeaeneHHOCTb 6 packpbiTa.

anMeHFIFI Teopemy o cBoucTBax npenenosB, OKOH4YaTesIbHO Haxo4AnMm:



x> +6x+8 lim (x+4) —2+4 2 1

lim =— = ==
x>2  x%48 Ilmz(x2—2x+4) (-2)*-2(-2)+4 12 6

. X
B) lem(4— X)tg 7

PeweHune. Mmeem HeonpepeneHHocTb Buaa 0-co. O603Ha4YMM 4-x yepes z:

] X . T 7l . Z 8
lim(4—-x)tg—=Ilimz-tg| =—— |=1lim =—.
x—>4( )g 4 70 g(z 8)

z—0 tg LZ T
x+1
) Iim(x—_‘?) .
x> X+1

8
PeweHne. NMmeem HeonpepeneHHocTb Buaa 1°. lNpu peweHun BOCMonb3yemMca npeaesiom

. 1Y
I|m(1+—) =e,
X—0 X
X+1 2

X+1 —_
im{ 23] —iim| (122" | —e2.
x—o\ X+1 X0 X+1

3apaHue 9. YCTaHOBUTb, B KakMX TOYKaxX WM Kakoro poda paspbiBbl MMEET crneaylollas

<0,
PyHKUMa f(x) =9 x+2 S .

e npu x>0
1
PeweHune. ®yHKUMSA —2 HenpepbiBHA BO BCEX TOYKax, KpoMme x=-2. iccnegyem nosegeHune
X+
YHKUUN B 3TON TOYKE.
) 1 . 1
lim ——=-0, lim ——=+00. CnegoBaTenbHO, B TOYKE X=-2 pa3pbiB BTOPOro poaa.

Xx>-2-0 X + 2 " x>-2+0 X+2
dyHKUMA e He nmeeT Todek paspbiBa. OcTaeTcst uccrnenoBaTb TOUKY CTbika obnacTten x=0.

lim f(x)=Ilim L=1 lim f(x)=lime* =1. 3HauunT, B To4ke x=0 pa3pbIB NepBOro poaa.
x—>-0 x>0X+2 2 x40 x—>+0

A




3apaHme 10. Onupasicb Ha CBOWCTBA HenpepblBHbIX (YHKUMWA, YCTaHOBWUTb, OydeT nu
dyHkuma  f(x)=x*—5x*+8x+4 npuHUMaTL 3HadYeHue, paBHoe 10, B KakoW-nMBO TouKe

oTpeska [0; 2].

Pewenve. Hailgem 3HaveHne [aHHO  DYHKUMM Ha  KOHUax oTpeska [0; 2]:
f(0)=4, f(2)=16.

Tak Kak (PyHKUMA HenpepbiBHA Ha [0; 2], TO no BTOpOM Teopeme Kowm no KpanHen mepe B
O[HOW TOYKe OTpe3ka (PYHKUNA NPUHUMAaeET 3HaveHne pasHoe 10.

[ns BbINONHEHNSA BTOPpOro nHameunayaribHoro 3agaHusa O6y‘-IaPOLL|,VIMVICFI Heobxoaumo N3Yy4HUTb
cneagywwme nNnoHATUA U TeopeMbl.

Ay

LY (%) = f(x) Ax
MpoussoaHou oJor  dyHkumm Y HasblBaeTcs npeaen oOTHoweHus  AX
npupaLwlieHund beHKLI,I/II/I K npupalleHuno aprymeHta, npu Yycnosun, 4TO I'IOCJ'IG,EI,HI/II?I

CTPEeMUTbLCS K HYFHO: Ax—0 (ecnu OH cyLlecTByeT). To ecCTb:

s et e Ay F (X AX) — F (%)
y (%) =1(x)=lim -~ = lim M

g

dyHkumto f(X) HasbiBatoT auddepeHumpyemom B Touke ““0, KOrga OHa WMMEET B HEW

KOHEYHYIO NPpOn3BOOHYHO.

o X
CyuwlectBoBaHMe npoun3BogHon yHkumn y=f(x) B Touke U 3KBMBANEHTHO CYLLECTBOBAHUIO

KacaTenbHOMW K rpaduky dgyHkumm y=f(x) B TOuYke KacaHm(xﬂ’f(xE}), npuyemM YyrnoBown

"fc}

. - X k=1F"
KO3 MDULMEHT KacaTenbHON paBeH 3HaYeHUI0 NPOM3BOAHOM B Touke ~ ¥, To ecTb ~ * f (

YpaBHeHue KacaTenbHou K rpadmky ¢pyHkumm y = f(x) B Touke (xﬂff(xﬂ-j} nmeeTt BuA

y =f'(xcj-(x—x,3}+f(xc}

kE=f"lx
B 3aBucumoctn oOT yrrnoBoro koadppuumeHta f ( '3}, KacatenbHass MOXeT ObiTb
= = o0
napannensHa ocun abcumcc (kr E]), napannesibHa ocu opauHat (k-* B 9TOM cnyyae
ypaBHEHME KacaTenbHon byaet nmeTb BU4 o =x,3)_
x=olt), y=wlt ={a:b

Ecnu ‘P( boy=y [,] r-:lf_a:b,] N cyuiectsyet obpaTHas dyHKUMS
t=6( y =w{8(x))

x| x= t??':I ) Y=
~) ang -/, TO roBOPSAT O NapaMeTpPUYeckoM 3aaaHnn YHKLMK L

onpepgeneHsl npu

rlpl/l nccnegoBaHnm napameTqueCKM 38D,8HHO|7| d)yHKLIMM nMHorga I'Ipl/IXO[J,I/ITCFI HaxoaunTb ee
y' (t)
o' (1)

NPOn3BOAHYHKO MO apryMmeHTy X: y’x =

Mpasuna audcdepeHunpoBaHus
L (utv)=u+v,

2. (w)=u'v+uv';

Y= o

\" \"


http://www.cleverstudents.ru/inverse_functions.html

4y =y, ecm y = f(u), u=g(x):;

5. o1
Yy = oeomy= f(x), X:(D(Y)-
y
Popmynbl ancpdepeHUMpoBaHUs

1. (C)':O;

2. (Xn)

3. 1
log, x )——Iogae B yactHoctn (I X)'=;

X

(
4. ( ) a*Ina, B yactHocTU (ex)ze :

5. (sinx)=cosx;

6.  (cosx)=-sinx;
7.

tgx )= :

(1gx) cos® X
8.

cgx ) = ————;

(ctg) sin® x
9. .

(arcsin x) = :

1-x?

10.

(arccos x ) = — L :

1-x°

11. 1

arctgx ) = :

(arctgx) 1+x?’
12. 1

arcctgx ) =— .

(arcctgx) 1+ x?

f(x) (0 0
MpaBuno Jlonutana. Ecnu lim——==| — jwu| — |, 1 ecnn dyHkuumn f(x) n g(x)
% g(x) (0 0

/
AndodoepeHuUmpyemMbl B OKPECTHOCTU TOYKN *0, 10 lim —=2 f(x) Iimw.
=% g(x) =% gi(x)

Mpumepbl MHANBMAYaNbHLIX 3a4aHUN.
Bonpocbl gna camonpoBepKku

Tema « DyHKLMN OQHOWN NepeMeHHON»
1. MpuBeaguTe NpUMepbI PasfIMYHbIX MHOXECTB, COBNagatoLLmMX MHOXECTB.
2. lante onpegeneHne MNOAMHOXECTBA; MNOYEMY MNyCcTOe  MHOXECTBO
NoAMHOXeCTBOM NOOro MHoXxectsa?
. Kakoe MHOXeCcTBO HasblBaeTCsl ynopsagoYeHHbIM?
. Kakne uncnoBbie MHOXeCTBa Ha3bIBaAKOTCA NPOMEXyTKaMn?
. 3 oTpeska [a; b] yaaneH nHtepsan (a; b). Yto ocranocs?
. UTo Ha3biBaeTcs abcontoTHON BENUYMHOM Yncna?
. Uto 6onbLie: |2-3| wnun |2]|+|-3] ?
L

. Kakne 3HaveHuns moxet NPUHNMAaTDb BblpaXeHne

O o ~NOo OolhWw

ABnAeTcsA

. UTto HasbiBaeTca obnacTbto onpeaeneHns yHKUUN; MHOXECTBOM 3HaYeHUN pyHKLUNN?



10. Kakyto dpyHKUMIO Ha3bIBaKOT NOCTOAHHOWN?

11. Kakve (pyHKUMM Ha3blBaOTCA BO3pacTarLwmmuy, yobisatowmmm?

12. Cpopmynupyinte ornpegeneHne 4YETtHoum (He4yéTtHown) dpyHkumn. B 4ém coctout
reoMeTPUYECKNA CMbICIT YETHOCTU U HEYETHOCTU (DYHKLININ?

13. Kakasi byHKUMA Ha3bIBaeTCca nepuogndeckon? Yto HasbiBaeTcs nepmogomM pyHKunmn?

14. Kakne pyHKUMM Ha3bIBaAKOTCA NPOCTENLLUMN dEMEHTAPHBIMN PYHKLUSMN?

15. Kakasi (byHKUMA Ha3bIBAeTCA CNOXHON?

16. HanuwwuTe onpeneneHne YNCcnoBomn nNocrnenoBaTesibHOCTH.

Tema «Teopus npegenoB»

1. [ante onpegeneHve npegena nepeMeHHOM BenuuuHbl. [lepeyuncnute cBoUCTBa
npenenos.
> N i Aimf(x)=b ..
. MpoynTtante 3anuchb: . Jante onpeaeneHuve npeagena yHKUNN B TOYKE.
3. UT0 HasblBaeTCs npupalieHMeM He3aBUCUMOW NepeMeHHoN 1 npupallieHnemM OyHKUnMmn?
4. [puBegute npuMepbl 6ECKOHEYHO MarnbIX U 6ECKOHEYHO BOMbLUMX BENMNYNH.
5. Kakue pyHKUMMN Ha3biBaOTCA 9KBUBANEHTHbIMU 6ECKOHEYHO ManbiMu?
6. [awnte onpepeneHne HenpepbiBHOW (YHKUMU. KakmMm CBOMCTBaAMM Ha OTPE3KEe OHa
F(x)= ——
obnapgaet? Onpeaenute UHTepBanbl HEMPEPbIBHOCTU PYHKL MK X+2
7. [Oante onpefeneHve npegena QyHKUMM Ha 6GeckoHeyHoCcTU. OBBbACHUTE OCHOBHOW

o0

MEeTO[ pacKpbITUS HeonpeaeneHHoCTn ® .
8. CdopmynunpyinTe n 3anuIMTE NEPBbIA U BTOPOW 3amMedaTenbHble npeaensl.

Tema «lMpousBogHan n audcdepeHuman»

1. Kak HanTn MrHOBEHHYI0 CKOPOCTb MPSIMOSIMHEMHOIO HEPABHOMEPHOIO ABMXKEHUSA?

2. Kak BblMUCAUTL YrrioBOM KOIMMULMEHT KacaTeSlbHON K KPUBOW B JAHHOMW TOYKe?

3. Yto xapakTepmsyeT CKOPOCTb MW3MEHEHUS (PYHKUMM OTHOCUTENBbHO WU3MEHEeHUs
aprymeHTta? [lante onpeaeneHue npousBoaHON.

4. Kakas QyHKUMS HasbliBaeTcss AnddepeHuMpyeMon B TOYKE UM Ha OTpeske?
CdopmynupyeTe 3aBUCUMOCTb MeXAy HENPEPLIBHOCTBIO U AndpepeHumpyemMocTbio
dYHKUMN.

5. W3 kakux onepauumn cknagbiBaeTcs obliee npaBuio HaXOXAEHUA NPOU3BOOHON AAHHOW
PyHKUMN? Kak BbIYNCANTDL YAaCcTHOE 3HA4YEHNE NPON3BOAHON?

6. MOXHO NN BbIMMCAUTL NPOM3BOAHYIO MOOOM (PYHKUUKM, MNONb3YACh onpeaenieHnem
npon3BogHON?

7. TlosTopuTe onpegeneHne CroXHoOn yHKUMn. Kak HanTu ee npon3BOAHYH?

8. KakoB reomeTpuyeckmi CMbICN MNpou3BogHOM? Kak reomeTpuyecks onpeaenuTb
3HayYeHne NpPoM3BOAHON B TOYKE?

9. B uyem 3aknoyaeTcsa MexaHN4YeCcKnin CMbICn NPON3BOAHON?

10. YTto Ha3bIBaeTCA NPON3BOAHOM BTOPOro NOPsiAKa, N KAKOB €€ MEXaHUYECKUA CMbICI?

11. Yto HasbiBaeTca auddepeHumanomMm (QyHKUUK, YeMy OH paBeH, kak obo3HavaeTcda u
KaKkoB ero reoMeTpuyeckuin cMbicn?

12. Kak MOXHO OBbBACHUTb, 4YTO MNpPWU MamblX 3HauyeHusix AXnpupalluenne  yHKLMM
npuonmxeHHo paBHO ee aAuddepeHumany? UYTo BblpaxkaeT reomMeTpuyecku opmyna

Tema «AccnepoBaHme PYHKLUKA C NOMOLLLIO MPOU3BOAHBLIX»

1. TlMosTopuTe onpegeneHns Bo3pacTawowen u ybbiBawowen GyHKUnn. KakoBbl 3HaKu
npupaweHuin aprymeHta u QyHKUMM B WHTepBanax Bo3pacTaHus U yObiBaHMA? B 4dem
3aKkn4vaeTca NpM3Hak Bo3pacTtaHus u yobiBaHNA yHKUMN?



2. B uem 3aknoyaeTcs HeOOXOANMbIN M AOCTATOYHbIN NPU3HaK akcTpemyma? Nepeuncnure
nopsaokK onepauumn Ans OTbICKAHUA MakCUMyMa U MUHUMYMa (PYHKLMW C NOMOLLLIO NepBomn
NPOM3BOAHON.

3. Kak oTbICKMBatoT SKCTPEMYMbI OYHKLIMIA C MOMOLLbIO BTOPOW NPOU3BOLHON?

4. B 4yem pasHuua Mexagy HaxoXOeHMeM MakCuMymMa W MUHUMyMa QYHKUMK ©
HaxoXaeHnem ee HabonbLLUEero u HaMMeHbLLEro 3Ha4YEeHNN?

5. Kak onpegensietcs BbIMNyKNOCTb U BOrHYTOCTb (OYHKLUN?

6. UYTO HasbiBaeTcs Toukon nepernba n KakoBbl HEOOXOAMMBIN U AOCTATOYHbIN NMPU3HAKN ee
CyllecTBOBaHuUA?

11. Tembl pechepaToB

CBA3b MaTemMaTuKM C APYrMMu HayKamu.

lMoHATWe BeLLeCTBEHHOro YMcna.

lMocTpoeHune rpamkoB PyHKUMIN cpeacTBaMn MHPOPMALMOHHBLIX TEXHOSTOMUN.
Bknag J1.Onnepa B passutMe mateMaTnM4ecKoro aHanmsa.

YKn3Hb n pesarenbHocTb P. [legeknHpa

Meep ®epma: buorpadusi, OTKPLITUA B MaTEMATUKE.

Muwenb Ponne: 6uorpadus, HayvyHast AeATeNbHOCTb.

KunsHb u geatenoHocTb U. BepHynnu u I. Jlonutans.

Mpenenbl N NPoOn3BOAHbIE: CYLLHOCTb, 3Ha4YeHNe, BbIYUCIIEHNE.

10 OnpepneneHve aKCTPEMYMOB (OYHKLUUIN MHOTUX NEPEMEHHbIX.

11. NpumMeHeHne NPoM3BOLHbIX MPY peLleHnn 3a4ay U3 pasnuyHbix obnacTen.
12. CoBpeMEeHHbIE OTKPbITUS B 06nactv maTeMaTuku.

CoNooG~WNE

OueHKka «OTNMUYHO» CTaBWUTCS, €Crn MOSMHOCTLIO packpbiTa Tema pedepaTa/goknaga, npwu
BbICTYN/IEHUN C AOKNaAoM cobnoaeH BpPeMEHHOW perfiameHT, OTCYTCTBYHOT hakTudeckue
oLnOBKMN.

OueHKka «XOpoLwo» CTaBUTCS, €Cnn uMelTcss HebonbluMe HECOOTBETCTBUS TeKCTa
pedepaTa/goknaga 3asBneHHoM TemMe unM (M) 3HaYUTEeNbHO MpeBbIWEH BpPEeMEHHOM
perrnameHT.

OueHka «yaoBneTBOPUTENbHO» CTaBUTCS, €CINN UMEETCS MHOMO 3aMeYaHnin No COAEPXKaAHNIO
pedepaTa/ooknaga.

OueHka «HeyooBNeTBOPUTENBbHO» CTaBUTCS, ecnu pedbepat/goknan He NOArOTOBMEH;
Aoknag/pedepat NogroToBEH, HO MOMTHOCTBLIO HE COOTBETCTBYET 3aABIIEHHON TEME.
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