IHosicuuTenLHAA 3aNIUCKA

Craryc 10KyMeHTa

PaGowas  mporpamma QaxynbratuBa «lccnenoBanue (QyHKIMH 3JI€MEHTAapHBIMU
CpelIcTBaMu» pa3paboTaHa B COOTBETCTBUU C aBTOPCKOM MpOrpamMmoi 3JeKTUBHOTO Kypca y
BbrrakoBoit O.U. «MccnenoBanne QyHKIUHN 31eMeHTapHBIMU cpencTBammu» (10 mmm 11 kiace).
[Tporpamma yrBepskacHa IITUMIIO: nporokon Ne 2 ot 25.03.10. Per. Ne 1736 (beictposa H.B.,
brrakoBa O.1., Kypeskosa T.C., lllteikoB H.H. COopHUK mporpamMm 3JeKTUBHBIX KYPCOB IO
BeIOOpY. — Hpkyrck: M3a-Bo I'OY BIIO «BCI'AO», 2010). Ilporpamma pasperieHa K
ucnonp3oBanuio B 2018-2019 yueGHOM Tomy mo pemenuto 3acenanus HMC (mpoTokon ot
29.08.2018 Nel).

Oo0mas xapakrepuctuka GakyJbTaTHBHOIO Kypca

JlaHHBIM Kypc BBINOJHSAET pPa3BUBAIOILYI0 (YHKLHIO, TaK Kak HMEET OIPOMHBIN
NOTEHIMAA Ui pa3BUTHS  JIOTMYECKOIO  MBINUICHUS  ydamuxcs, (GOpMHPOBAaHUSA
UCCIIeIOBaTEeNbCKUX yMeHuH. OH CcO3JacT Tak jke YCiaOBUsA A (OPMHMPOBAHUS TaKHX
KJIFOYEBBIX KOMIIETCHIMI KaK: TMO3HAaBaTENIbHbIE, KOMMYHUKAaTHUBHBIC W HH(OpPMAIMOHHBIE,
KOTOpBIE MMEIT HEMAJOBAKHOE 3HAYEHHUE KaK Ul JNAJIbHEUILNEro OBJIALCHHS Pa3IMYHbIMU
BUAAMU TPOQHUIBHONH JEATENBHOCTH, TaK © Uil JajbHEWmed mnpodecCHOHATbHON
JESATEIIBHOCTH.

Leab: oBnasieHne annapaToM ucciaea0BaHusl QYHKIUU JIEMEHTAPHBIMH CPEACTBAMH.

3agaumu.

- BJIaJICHUE 3HAHUSIMH, YMEHUSIMU U HaBBIKAMH UCCIEIOBaHUS (DYHKIMNA 3JIeMEHTapHBIMU
CpEACTBAMU;

- pa3BUTHE HCCIEAOBATEIbCKUX YMEHUW TMOCPEACTBOM  (OPMUPOBAHUA  YMEHUUH
UCCIICIOBATh (DYHKIIMIO 3JICMCHTAPHBIMU CPEJICTBAMHU;

- (opMHpOBaHHE OTBETCTBEHHOCTH 32 CAMOCTOSITEIHbHBIN BHIOOD;

- pa3BUTHE CITIOCOOHOCTEN K CaMOIPOBEPKE;

- pa3BUTHE MOTHBAIIMHU K COOCTBEHHON y4eOHOM JeITeTbHOCTH;

- (¢opMHupOBaHHE  TO3HABATEIILHBIX, = KOMMYHUKATHBHBIX W  HH()OPMAIMOHHBIX
KOMIIETCHITUH.

OcHoBHbIe GOpMBI OPraHU3anMu y4eOHOI0 mpouecca

N3ydyeHne maTepuasna NPpOUCXOAUT O CIEAYIOLIEH CXEME:

1. IlocranoBka 3amaud.

2. V3zydeHune KOHKPETHOTO pasjesa MoJl pyKOBOACTBOM YUUTEIIS.
3. OreHKa caMOCTOATEIHLHOM PabOTHI yUaluxcs B Kiacce.

4. TlpuMeHeHHe MOTyYeHHbIX 3HAaHUH.

[Tpu sTOoM JOMHMHAaHTHOM (OpPMON YUYEHHM SBISETCS MOHWCKOBO-HCCIEAO0BATEIbCKAS
JeSITeIbHOCTh y4allluXcs, KOTOpas peanus3yercs Kak MpHU MaccoBOW WM TpyHIoBoil palore,
TaK M B XOJI€ CaMOCTOSITEJIBHOW JEATEIbHOCTH YyYaluxcs. TeopeTudecknid marepuan
U3y4yaercs yJaluuMmucs JU00 MO PYKOBOACTBOM YUHUTENs, JTUOO CAMOCTOSTENBLHO, NMPH 3TOM
WCIIONTB3YIOTCS Pa3IMIHbIe (POPMBI CAMOCTOSITEIHHOW PabOTHI C 1ebi0 Oosee 3hPexTUuBHOTO
YCBOEHHUS MaTepuasa, TaKhe Kak:

e BOCCTAHOBJIEHHE ITPOOEJIOB MO TEKCTY;

e JIOBEJICHUE PACCYKICHUS /10 KOHIIA;

e 110/100p IPUMEPOB U KOHTPIIPUMEPOB;

e OTBETHI HA BOIIPOCHI B TEKCTE IO MEPE €T0 U3YUECHMUS;
e OTBETHI Ha BOIIPOCHI JIJIsl CAMOIIPOBEPKH U T.II.

MecTo npeamera
Ha u3ydenue xypca 1 yac B Heemnto, utoro 34 yaca 3a y4eOHbIH roI.



Conep:kanue o0yueHust

BBoanoe 3ansitue. Onpenenenue noHATUA «QyHKIUA». CrocoOb! 3a1aHus QyHKLIUN.

Obaacts ompenesenus ¢(yHknuu. OnpeneneHue MOHATUS «OOJACTh ONpPEaeNICHUS
¢ynkuun». Haxoxaenue oOnactu onpeneneHus (QyHKIMM 3aiaHHOM rpaduuecku. IlonsaTus
«CHOoXHAsA», «cocraBHas» Gyakmun. [lpuemsl  wuccienoBaHuss — (QyHKIMHA — 3aJaHHBIX
AHAJTUTHYECKHU.

O6aacts 3Havennii ¢Qynkuuu. OmnpegeneHue TMOHATHS «OONACTh 3HAYCHHIMA
¢bynkuun». Haxoxnenue oOnactu 3HaueHWi (yHKIMM 3agaHHOM rpaduuecku. [Ipuemsl
uccie10BaHus (QYHKIMH 33JaHHON aHATUTUYECKU: UCIIOIB30BaHNE obnacTtu 3HAYEeHUH
U3BECTHBIX (YHKIMH; HaxoXJeHHe OoO0JacTH 3HAUYEHHH CIOXKHBIX (YHKIMH, Ha OCHOBE
paccMOTpeHHs  KBaJIpaTHBIX  (YHKUMH; TyTeM COCTAaBICHHS OOpaTHON  (QyHKIUH;

UCIOJb30BAHUE  TEOPEMbl O  HAXOXKJIEHUM  O0JacTH  3HaYeHMH  QyHKIUM;

WCTIOJIH30BaHNE HEKOTOPBIX OTIOPHBIX HEPABEHCTB.

YeTHOCTh (HeueTHOCTH) (yHkuuHM. OnpeneneHue MOHATUN «4eTHAsA (QYHKLUA»,
«HeveTHas QyHKOUsA», «pyHKuus obmiero Buma». McciaemoBanue (yHKIMH Ha YETHOCTD
3ajaHHyl0 Trpaduuecku. Ilpuembl wuccnenoBaHuss Ha YeTHOCTh  (DYHKIMH — 3aJ1aHHBIX
AHAJTUTHYECKH: «I10 OTIPEICTICHHUIOY; C UCTIOJIH30BAHUEM CBOMCTB.

MonoToHHOCTh (yHkuuu. OmnpesneneHue MNOHATHM «BO3pacraroimias (yHKIUD,
«yObIBaromiasi (QyHKUOUs», «HE Bo3pacrarouias (YHKIHS», «HE YObIBaromas QyHKIHD».
CpoiicTBa MOHOTOHHBIX (QyHKIUI CBs3b YETHOCTH (HEYETHOCTH) M MOHOTOHHOCTH (DYHKIIH.

[Tpuemsbl uccnenoBanus GyHKIIMA HA MOHOTOHHOCTB: pemienne  HepaBeHcTBa  f(xq) —
f(xz) > 0(nmo ompenencHuio); peIICHHE HEPaBEHCTBA ]{Ezli > 1; mnpuem 0000mIEHNS;
2

MIPUMEHEHNE CBOMCTB MOHOTOHHBIX (DYHKITUH.

Ilepuoanunocts ¢ynkuuu. OmnpesnereHue MHOHATHS «HepUOUUEcKas (YHKIMS».
CaoiicTBa nepuoganueckux ¢yHkuui. [lpuemsl nccnenoBanus QyHKIMM HAa NEPUOAUYHOCTD:
IIPUEM - I10 ONPEIEICHUIO; IIPUEM - IIO CBOWCTBAM.

Boinykiaocts ¢gynkumii. Beenenue nousatus «QyHKUMS BITYKIIA BBEPX», «PYHKIUSA
BBIMYKJIa BHU3». VccnenoBaHWe Ha BBIMYKIOCTh AHAIMTHYECKH 3aJaHHBIX  (DYHKIIHA.
Hccnenosanme
Ha BBIMYKJIOCTh (YHKIUH 3aJaHHBIX TpaduuecKu.

JKcTpeMyMbl (YHKUMH. BBeneHue TOHSATHUH «TOYKHM OKCTPEMyMay, «TOUKH
MaKCUMyMay, «TOYKH MHUHHMYMay, «IKCTpeMajbHble 3HAUCHUSA», «MaKCUMYM (DYHKIHNY,
«MUHEMYM QYHKIHH». HaxoxkIeHWe SKCTpeMabHbIX 3HadeHu#l ¢GyHkiwmi y = f(x), mis
KOTOPBIX
ypaBHeHue Buja f(xX) = a CBOIUTCS K KBaIPATHOMY, OTHOCUTEIBHO EPEMEHHOM X.

Acumnrorbl  (GyHkuum. BBeneHne NOHATHA «aCHUMITOTa». BepTUKaIbHBIC
acuMnToTel. ['opu3oHTanbHble acumnToThl. HaknonHsle acuMmMnToThl. KpuBble nHHHM,
oOranaroniye cBOMCTBOM acUMNTOT. [IpuemMbl OTbICKaHUS JaHHBIX BUIOB aCUMITOT.

3nakonocrossHcTBO. OmpeneneHue MOHATUSA TNPOMEXKYTKHM 3HAKOIIOCTOSHCTBA.
ANTOPUTM OTHICKAHUS IPOMEXYTKOB 3HAKOIIOCTOSHCTBA.

Hauboabmee (HamMeHblnee) 3HavyeHue ¢yHkuuu. Ilonstus «Hanbonbee
3HaueHue QYHKINN», KHaUMEHblIee 3HaueHne QyHKuun». [IpueMbl HaxoxaeHns HanOOIbIINX
Y HAUMEHBIIUX 3HAYCHWN (QYHKIHMH: HAXOXJICHHE HAWOOINBIIEr0 M HAMMEHBIIETO 3HAYEHHM
KBaJIpaTUYHON (PYHKIIMU; HCIIOJIb30BAHHE HEKOTOPBIX OIMOPHBIX HEPAaBEHCTB; MPUMEHEHHE
HEKOTOPBIX BCIIOMOTaTEIbHbIX YTBEPKICHUMN.



TemaTH4yeckoe IJIAHHPOBAHUE y‘lEﬁHOI‘O MaTepuaJia

Paznen Coneprkanue y4eOHOT0 MaTepraa Komnecrso
4acoB

1 BBoanoe 3ausTHE 1
2 O6umactb onpeaeneHust GyHKITUN 1
3 OO6umacth 3HaYCHUH QYHKIIUN 4
4 UYeTHOCTH (HEUETHOCTH) (DYHKITH 3
5 MOHOTOHHOCTb (QYHKIIHH 4
6 [leprogn4HOCTH PYHKIIMH 2
7 Beimykinocts GpyHKIMI 2
8 DKcTpeMyMbl PYHKIUU 2
9 AcUMITOTH PYHKIIUU 4
10 3HAKOIOCTOSTHCTBO 1
11 Haubonpmiee (HanmeHblee) 3HaYeHUE PYHKIUU 4
12 HccnenoBanue GyHKIMH B TIOJTHOM 00beMe 4
13 3auer 2

Hroro 34




YciaoBHbie 0003Havenusi: YIIVIM — ypok npoGiemHoro usnoxxenus matepuana; [13 — npakruueckoe 3anstue; KY — komOunupoBanusiii ypok; CUIT —

KanengapHo — reMaTnyeckoe MJIaHUPOBAHHE

caMoCTOsITeNIbHOE HccienoBanue npobaem; CP — camocrostensHas padorta; KP — Ypox kontposs 3YH yuammuxcs.

Ne Tema 3ansTHS Popvia TpebGoBaHus K ypOBHIO OATOTOBKH yUAIIHXCS Hara
3aHATHA IMPOBCACHUA

Hmems mipeicTaBICHUE O CTIOCO0AX 3a4aHUsT PYHKINH (aHATUTHYECKOM, TpagpuIecKoM,

1 | BBogHoe 3ansaTue KY TaOJIMYHOM, CIIOBECHOM H JIp.).
3nams. onpenieneHne NOHITUS «YHKIUS.
3nams: onpeneneHue MOHATHS «001acTh onpeaeeHus QyHKIUN.

2 | O6nacTp onpeaeneHus QyHKIUA KY Ymems: HaxoauTh 001acTh onpeneneHus GyHKIUH 3aJaHHON rpadudecKu; HaXOAUTh 00JIACTh
onpezeneHus: QYHKIUYU 33JaHHON aHATUTHYECKH.
3nams: onpeneneHyne MOHITHs «00IacTh 3HAYCHUIN (PYHKIIUM.

3 Ymemo: HaxoquTh 001acTh 3HaUEHUS (PYHKIMH 3aJaHHOH rpaduyecku; MPUMEHSITh IPHEMBI
uccleI0BaHMs PYHKIIMU 3aJJaHHOM aHAaTMTUYECKH, TAKHE KaK:

4 K - UCTOJIb30BaHUE 00JIACTH 3HAYEHUS U3BECTHBIX (PYHKIUH;

O6nacTp 3Ha4eHU PpyHKINN Cg - HaXOXJeHHe 00JaCTH 3HAUEHUS CIIOKHBIX (PYHKIINH,

5 - Ha OCHOBE PaCCMOTPEHUS KBaAPATHBIX (QYHKINH;
- IyTeM COCTaBJIEHUs 00paTHON (YHKIUY;

6 - HCTOJIb30BAHUE TEOPEMBI O HAXOXKJCHUN 00JIaCTH 3HaYeHUs (PYHKLINY;
- MCII0JIb30BAHUE HEKOTOPBIX OMOPHBIX HEPABEHCTB.

7 3namu: onpeneneHus MOHATUN «4deTHas QYHKIUA», «HedeTHasT QYHKIUI», «YHKIHS 00IIeTo

Ky BUJIa»; CBOMCTBA YETHBIX (PYHKITUIL.

8 | YeTHOCTb (HEUETHOCTD) PYHKIIMU CP Ymems: uccnenoBath QyHKIMIO HA YETHOCTh 3aJJaHHYIO I'paUyeCKU; MIPUMEHSTH PUEMBI
uccineoBaHus QyHKIMA Ha YeTHOCTh 3a/JaHHBIX aHATUTHYECKH, TAKUX KaK:

; - IPUEM - «I10 OTIPE/IETICHUION; - IPUEM - T10 CBOMCTBAM.

10 3uamu: onpeneieHus MOHATUH «BO3pacTaromas GyHKIUNY, «yObIBatomas GYHKIUN», «HE
BO3pacTraoas QyHKIUsA», «He yObIBaromas (GyHKIUA»; CBOWCTBA MOHOTOHHBIX (DYHKIIHUH.

11 Ky Ymemys: npUMeHATH MpUEMbI UCCIIEJOBAHUS (PYHKIMH HA MOHOTOHHOCTD 3aJaHHBIX

MOHOTOHHOCTB (yHKIMH CHUIl | @HATMTHYECKH, TAKHX KaK:
12 - perrenne HepaBeHncTBa(x;) — f(x,) > 0 (0 onpeneenuio); - pelIeHne HEPABEHCTBA
13 [(x2) > 1; - mpueM 0000IICHUS; - MPUMEHEHHE CBOMCTB MOHOTOHHBIX (DYHKITHIA.

f(x2)




Suameo: ONMpECACIICHNUEC ITOHATHSA «IICPUOJUICCKAA (bYHKI_[I/ISI»; CBOMCTBA MNEPUOANICCKUX

14 .
[epronnynocts HyHKIMU Ky byHKINHA.
15 Ymems: npuMeHsTh pUEMbl UCCIIEOBaHUS (PYHKIIMH HAa IEPUOAUYHOCTD, TAKUE KaK:
- IPUEM - TI0 OTIPEJICIICHUIO; - IPHEM IO CBOWCTBAM.
16 3nams: onpeneneHust MOHATHH «(pyHKIUS BBITYKJIas BBEPX», «(PYHKIUS BITYKJIasi BHU3Y.
BreimykitocTs GyHKIHiA KY Ymems: uccnenoBars GyHKIMIO Ha BBITYKIOCTh 33IaHHYIO aHATUTHYECKH; HMCCIIEI0BATh
17 (GYHKIMIO Ha BBITYKJIOCTh 3aJJaHHYIO rpaduuecKu.
18 3uamu: onpeneneHus MOHITHI «TOYKH IKCTPEMyMay, «TOYKA MAKCHMYyMay, «TOYKa
MUHUMYMay, «IKCTpEeMallbHbIe 3HAUCHUS KLU, «MAKCUMYM (YHKIIHHY», K(MUHUMYM
OKcTpeMyMbl QYHKIIUU KY yMay, p Gy, yM Gynici, y
19 GyHKIUNY.
Ymems: HaxoauTh SKCTpEeMyMbl QYHKITUH.
20 .
Hmems mipeicTaBICHUE O KPUBBIX JIMHUAX 00JIaIaI0MINX CBOHCTBAMHU aCUMIITOT.
21 KY 3nams: onpeneneHust MOHATHH «acUMNTOTa rpaduka QyHKIUNY, «BEpTUKATIbHAS aCUMIITOTA,
AcCUMITOTHI (PYHKIHH
22 CUIT | «ropu3OHTaIbHAS ACUMIITOTAY.
23 Ymems: onpenenars pa3nuyuHbie BUIBI aCUMNOTOT Tpaduka GyHKIUH.
24 | 3HaKOIMOCTOSTHCTBO KY Ymems: onpenenats mpoMeyTKH 3HAKOTIOCTOSTHCTBA.
25 Ymemsb: IpUMEHSITH PUEMBI HAX0XICHUS HAUOOIBIIINX ¥ HANMEHBIINX 3HAYCHUH (PYHKIIHH,
o | Hambombluee (HauMeHblIee) Ky TaKUX Kak:
o7 | 3HateHue byHKINN CP - HaXOKJICHUE HanOOJBIIET0 U HAUMEHBIIIETO 3HAUCHUH KBaIpaTUIHOU (DYHKITHH;
- HCTIOJIb30BaHNE HEKOTOPBIX OMOPHBIX HEPABEHCTB;
28 - MPUMEHEHHUE HEKOTOPBIX BCIIOMOTATEILHBIX YTBEPIKICHUH.
29
30 | UccnemoBanue GyHKIUM B KY Ymems: uccnenoBaTh GyHKIHIO B OJIHOM 00BbEME.
31 | monHOM oOBeme CHI1
32
33 3auer KP 3Hams: OCHOBHOW TEOPETHUYECKUI MaTepHal Kypca.
34 Ymempw: pemars 3agaun o mporpamme.




TpeGoBaHus K YPOBHIO MOATOTOBKH BBIMYCKHUKOB
11 kaaccoB

H3yueHue Kypca CIOCOOCTBYET o0@1adenuto 0a30BbIMU  3HAHUSMH  IPEIMETHBIMU
KOMIIETSHIIHSIMHE, 33/IAl0NUMHU YPOBEHb 00S3aTEIIbHBIX PE3yJIbTATOB O0yUCHHUS:
* OBJIQ/ICHUE alapaToM UccieloBaHus GYHKIIMHU 3JIEMEHTAPHBIMU CPEICTBAMU

Hmemwb onbIT paboThl, HaNpaBiIeHHBIA HA (OPMUPOBAHKE MO3HABATENbHBIX, HH()OPMALIMOHHBIX
¥ KOMMYHUKAaTUBHBIX KOMIIETECHIIUH:

* [OHUMAaTh U UHTEPIPETHUPOBATH TEKCTHI;

* BBIICJATb OCHOBHOM CMBICI TEKCTa, COOTHOCUTH €r0 CO CBOMM OIIBITOM, TO €CThb
dbopMUpPOBATH CBOI IMYHOCTHBIN CMBICT;

* moNy4yaTb MH(QOPMALMUIO M HUCHONB30BaTh €€ IS JTOCTH)KEHUS Leleld M COOCTBEHHOTO
pa3BUTHUS;

* OCYIIECTBIISITH PEQIIEKCHIO CBOCH AEATENBHOCTH, TOCPEACTBOM ONPEACICHHUS YPOBHS
CJI0)KHOCTH KOHTPOJIbHBIX 33JIaHUil;

* JIeliCTBOBATh 110 AITOPUTMY, @ TAK K€ COCTABIIAThH AJITOPUTM;

* BECTHU AMAJIOT, YYUTHIBas CXOJCTBO W PA3HUILYy MO3UIMI, B3aUMOJICHCTBUE ¢ MapTHEpaMu
JUISL TIOJTY4€HHUs 001IEero pe3ysabTara U T.1.
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