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Pa6ouasi nporpamma
Kk yueOHuky C.M. Hukosabckoro u ap.
«AJiredpa m Havaj1a aHaIM3a», 11 kiacc (0a30Bblii YPOBEHbD)
IMosicHUuTE IbHAA 3aNIMCKA.

O0mas xapakrepucTuKa yueOHOro npeamera

[Ipn w3ydyeHMm Kypca MaTEeMaTHKH Ha 0a30BOM YPOBHE MPOIOJKAIOTCS U
MOJIYy4alOT pa3BUTHUE COJEpKaTeNbHbIE JUHUM: «Anceopay, «Dynxyuuy,
«Ypasnuenusa u nepasencmear, «leomempuny, «I1emeHmsl KOMOUHAMOPUKU,
meopuu 6eposmHocmell, CmamucmuKku u j1o2uKkuy», BBoautca auaus «Hauana
Mamemamuyeckozo ananuzay. B paMkax ykKazaHHBIX COJEP)KATENbHBIX JTUHUN
pelarTCs CIEAYIONIUE 3a/1aUHn:

CHUCTEMAaTHU3alusl CBEACHUW O YMCIIAX; W3YYEHHE HOBBIX BHJIOB YHMCIIOBBIX
BBIDOKEHU U (OPMYN; COBEPIICHCTBOBAHHME MPAKTUYECKUX HABBIKOB U
BBIYUCIIUTEIBHON KYJIBTYPBI, pacipeHue u COBEpUICHCTBOBAHUE
anreOpandecKkoro ammapara, C(HOPMUPOBAHHOTO B OCHOBHOM IIIKOJE, U €T0
MPUMEHEHUE K PEIICHUI0 MAaTEMATUYECKUX U HEMAaTeMaTUYECKUX 3a]1a4;

pacHIMpeHne U CUCTeMaTH3alusl OOINX CBEACHUN O (QYHKIIUSIX, MOITOTHCHHUE
KJIacca M3y4aeMbIX (YHKITUN, WUTFOCTPAIHS ITHPOTHI MPUMEHEHHS (QYHKIIHHA IS
OTNUCAHUS U U3YUYEHUS peajibHbIX 3aBUCUMOCTEH;

pa3BUTHE npeACTaBICHUM 0 BEPOSATHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSAX B OKpY>KaroleM MHUpE, COBEpUICHCTBOBAHUE
WHTEJUICKTYaJbHBIX M PEUYEBBIX YMEHHH MyTeM oOOramieHus MaTeMaTHYeCKOTO
A3bIKa, PA3BUTHUS JJOTHUYECKOTO MBILUICHUS;

3HAKOMCTBO C OCHOBHBIMH UJESMH U METOJAMU MAaTEMaTUYECKOT0 aHAJIN3A.

Hean

N3yuenne MmaTeMaTuky B cTapiiei 1IKoyie Ha 6a30BOM ypOBHE HaIlpaBJeHO HA
JOCTUKEHUE CIETYIOUIUX TeeH:

(opmupoBanue mnpeacrapjieHnili 0 MaTeMaTUKE KaK YHHBEPCAJIbLHOM SI3BIKE
HAyKH, CPEJCTBE MOJCIMPOBAHUS SBICHUW W IPOIECCOB, 00 HMIEIX M METOJaxX
MaTeMaTHKH;

pa3BuTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpAKEHUS,
AITOPUTMUYECKOUN KYJIbTYPhl, KPUTUYHOCTH MBIILICHHUS Ha YPOBHE, HEOOXOIUMOM
JUisi oOy4eHHs B BBICIIEH MIKOJE IO COOTBETCTBYIOIIECH CHEIHAIbHOCTH, B
Oyaymieit mpodeccuoHalbHON NeATeIbHOCTH,

OBJIajilecHHe MAaTeMATU4YeCKMMHU 3HAHUSIMHU U YMEHHUsSIMHM, HEOOXOIUMBIMH B
MOBCEIHEBHON  JKM3HU, JJISI H3YyYEHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JUCIUIUIMH Ha 0a30BOM ypOBHE, JIs TOJy4eHHs] 0O0pa3oBaHHUs B 00JACTAX, HE
TpeOYIOIIUX YIITyOJIeHHOM MaTeMaTU4eCKOU MOATOTOBKY;

BOCIIUTAHME CPEJICTBAMH MaTEeMaTUKU KyJbTYypbl JMYHOCTH: OTHOIICHUS K
MaTEeMaTHUKe KaK 4acTH OOIICYeIOBEYECKON KYJIbTYphl: 3HAKOMCTBO C HCTOpHEH
pa3BUTHS MaT€MaTUKH, DBOJIIOIMEH MATEMATHYECKUX HUJIed, MNOHUMaHUS
3HAYMMOCTH MaTEMAaTHKHU JIJIs1 0OIIECTBEHHOIO Mporpecca.

Ob6uweyuyebHble YMEeHUSA, HaBblKM U CNOCO6LI AEATENIbHOCTU



B xone ocBoeHusi cojep)kaHus MaTEeMaTHMYECKOro OOpa30BaHMs ydallUecs
OBJIAJICBAIOT Pa3HOOOpa3HbIMM CHOCOOAMM  JESTENbHOCTH, NPUOOpPETAlOT U
COBEPILECHCTBYIOT OIIBIT:

IIOCTPOEHUSI W MCCIENOBAHMS MATEMaTHYECKUX MOJEIEH I ONUCAHUS U
peuIeHus IPUKIAJIHbIX 3a1a4, 3a/1a4 U3 CMEKHBIX JUCLUILINH;

BBIIIOJIHEHHSI M CaMOCTOSTENIBHOI'O  COCTaBJICHHS  AJITOPUTMHUYECKHUX
NPEANUCAHUM M HMHCTPYKUHMHA Ha MAaTEMaTHYECKOM MaTepHalle; BBIIOJHEHUS
pacdeToB MPaKTUYECKOTO XapaKTepa; UCIOIb30BAHMS MaTeMaTHIECKUX GOopMyIT U
CaMOCTOSITENILHOTO COCTaBJICHHs (POPMYTT Ha OCHOBE 0OOOIICHNS YaCTHBIX CITy4acB
Y DKCIIEPUMEHTA;

CaMOCTOSITENIbHOM paboThl C HCTOYHMKAMHU WHGPOpMaIMu, 0000IIEeHUs W
CHUCTEMAaTH3aINH MOJIY9eHHON NH()OpMAIK, MHTETPUPOBAHUS €€ B INYHBIN OIIBIT;,

NPOBENICHHS JOKAa3aTEIbHBIX PpACCYXICHHUM, JIOTHYECKOro OOOCHOBaHUS
BBIBOJIOB,  PA3JIMYEHHs]  JOKA3aHHBIX W  HEJOKA3aHHBIX  YTBEPKICHUM,
apryMEHTHPOBAHHBIX U SMOLMOHAILHO YOEIUTENbHBIX CYKJICHUMH;

CaMOCTOATEJIbBHOM W KOJUIEKTMBHOM JEATENBHOCTH, BKJIIOYEHUS CBOMX
pe3yJIbTaTOB B pe3yJbTaTbl PaOOTHl TPYMIbI, COOTHECEHHWE CBOET0 MHEHMS C
MHEHHEM JPYIMX YYaCTHUKOB y4€OHOrO KOJUIEKTHMBAa U MHEHHEM aBTOPHUTETHBIX
VCTOYHHKOB.

Temarnueckoe nanupoBanue cocraBieHo K Y MK C.M. Hukonbckoro u ap.
«Anrebpa u Hauana aHanuzay, 11 kinacc, M. «IIpocsemenue», 2008 roxg Ha OCHOBE
benepanbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIapTa 00IIero 00pa3oBaHUs C
y4eTOM aBTOPCKOTO TEMAaTHYECKOTO IUIAHWPOBAHMA Y4YeOHOro MaTepuana,
ONMyOJIMKOBAaHHOTO B XKypHaje «Maremaruka B mkose » Ne2, 2005.

TemaTn4yeckuii IJIa” no ajaredpe u Hayajaam aHaau3sa B 11 kiacce
VYyebHuk : «Anrebpa n Hayana aHanuza, 11»
C.M. Huxonwckuii, M K. Iloranos, H.H. Pemernukos, A.B. IlleBkun
3 yaca B Henento, Bcero 102 gaca.

No Coneprxannue yaeOHOTO MaTepHaia Kou-Bo Jara
yYpoOKa 1acoB [Tpumep. DaxT.

1. DyHKkUHU ¥ UX rpapuKu 6

| DneMeHTapHbIe PYHKITUU 1
OO6umacTp onpeneneHus 1 00JacTh 1
u3MeHeHus GyHKuuu. OrpaHUuYEeHHOCTD
dhyHKIUN

3 YeTHOCTh , HEYETHOCTD, NEPUOAUIHOCTD 1
byHKIIH

4 | IIpoMexyTku BO3pacTaHus , yObIBaHUS , 1
3HAKOMOCTOSIHCTBA M HYJIM (DYHKIIUU

5 UccnenoBanne PyHKIUN U 1
IIOCTPOEHUE UX
rpa)MKOB 3JIEMEHTapHBIMU METOAAMHU




6 | OcHOBHBIE CIOCOOBI TIPEOOpa30OBaAHUS 1
rpadukoB
2. llpenen pyHkunu n 1
HEeNpPePbIBHOCTD.
7 [TonsTue npenena GyHKIAH 1
3. O0patHbie GpyHKIIUN 3
8-9 | Ilonstue obparHor  dyHKIUU 2
10 | Kommponvuas paboma Nelno meme 1
« Dynkyuu u ux epaguxuy
4. IlpousBoaHast 9
11-12 | ITonsaTre npou3BOIHOM 2
13 | IIpousBogHas cymmsl . [Ipon3BoaHas 1
pPa3HOCTH
14-15 | IIponszBonHas MpOU3BEACHUS. 2
ITIpon3BoIHAst YaCTHOTO
16 |IIpousBogHbIE 3IEMEHTaPHBIX 1
byHKIHHA
17-18 | IlpousBojiHast c0KHOU DYHKIINH 2
19 | Kommponvuas paboma Ne2no meme 1
«lIpouzeoonasy
S. IlpumeHeHue NPOU3BOIHOM 15
20-21 | MakcuMyM U MUHUMYM (QDYHKIIHH 2
22-23 | YpaBHEeHUE KacaTeIbHON 2
24 | [lpubnmkeHHBIE BRIYUCICHUS 1
25-26 | Bo3pactanue u yObiBaHUE QYHKIIHIA 2
27 | Ilpon3BOgHBIE BEICHIUX HOPSJIKOB |
28-29 | OkcTpeMyM (DYHKIHMH C €TMHCTBEHHOU 2
KPUTUYECKON TOYKOU
30-31 | 3agaum Ha MAKCUMYM U MUHHMYM 2
32-33 | Iloctpoenue rpadukoB QPyHKIU C 2
IIPUMEHEHUEM MTPOU3BOTHOU
34 | Kommponvnas paboma Ne3no meme |
«IIpumenenue npouzBo0HO)
6. IlepBooOpa3Hasi 1 MHTErpaJI 11
35-37 | llonsitue nepBooOpazHOi 3
38 | Ilmomanas KpUBOJWHEHHON Tpaneyuu 1
39 | OnpenenieHHBIN HHTETPAT 1
40-42 | dopmyna HeroTona-Jlenbuuna 3
43 | CBONCTBA ONPENICIICHHBIX HHTETPAJIOB 1
44 | IlpumeHeHue ONpEeNEIEeHHbBIX 1
HMHTETPAJIOB B TEOMETPUYECKUX U
(bU3MYeCcKuX 3a/1a9ax
45 | Koumponvuas paboma Ne 4no meme )|




«llepsoobpasnas u unmeapany

7. PABHOCWJIBHOCTH YPABHEHUN U
HEPaBEeHCTB.

46-47

PaBHOCHIIBHBIE TPEOOPA3OBAHUS
YpPaBHEHUM.

48-49

PaBHOCHUIIbHBIE TPEOOPA30OBAHUS
HEPABEHCTB

8. YpaBHeHusI-CJ1eICTBHS.

50

[ToHsiTHE YypaBHEHHUSI-CIEACTBUSI.

51-52

Bo3Benenue ypaBHEHU B YETHYIO
CTEICHb

DO [— [

53

IloTeHpoBaHue ypaBHEHUM

54

Hpyrue npeodbpa3oBaHusi, IPUBOISAILINE
K YPaBHEHHUIO- CJIEJICTBUIO.

55-56

[IprmeHenne HECKOIBKUX
npeoOpa30BaHUid, TPUBOISIINX K
YPaBHEHHIO-CIIEICTBHIO.

9. PaBHOCHJIBLHOCTH YPABHEHHUI H
HEPABEHCTB

57

OCHOBHBIE TOHATHS.

58-59

Pemienne ypaBHEHUI ¢ TOMOIIBIO
CUCTEM.

60

Pemenne ypaBHEHUH C IIOMOIIBIO
CUCTEM (TIPOJOIIKEHUE)

61

Pemenne HEpaBEHCTB C MOMOIIBIO
CHCTEM.

62

Pemenne HEpaBEHCTB C MOMONIIBIO
cucreM ( MPOJAOTIKEHHUE)

10. PaBHOCHJIBHOCTH YPABHEHHH HA
MHOKeCTBAX

63

OCHOBHBIE MTOHATUS

64

Bo3Benenue ypaBHEHNs B YETHYIO
CTCIICHB.

65

Koumponvnas paboma NeSno meme
«Pasnocunvrnocms ypasnuenuii u
Hepagencme)

11. PABHOCHJILHOCTH HEPABEHCTB HA
MHOKeCTBAaX

66

OCHOBHBIE TOHATHS

67

BO3B€I[€HI/IG HCPABCHCTBA B YCTHYIO
CTCIICHb.

12 . MeTox npoMeKyTKOB J1JIfl
YPABHEHHMI 1 HEPABECHCTB




68

YPaBHeHI/IH C MOAyJIsIMHU

69

HepaBeHCTBa C MOOyJIsIMH

70

MeToa HHTEpPBAJIOB TSI HETIPEPHIBHBIX
hyHKIUN

71

Koumponvnas paboma Neb no meme
«Memoo npomesxcymkos 0ns
VPABHEHUI U HePABEHCMB)

13. Ucnosib30BaHue CBOMCTB
(pyHKUMH IPH pelIeHUH YPABHEHUN U
HEPaBEHCTB

72

Hcnonb3oBanue o61acTu
CYIIeCTBOBAHMS (hYHKIIUA.

73

Hcrnonp30BaHre HEOTPUIIATEITLHOCTH
hyHKIUN

74-75

Hcnonp30BaHne OrpaHUYEHHOCTH
byHKIIH

76

Hcnonb30BaHE MOHOTOHHOCTH U
HKCTPEMYMOB (DYHKIIUU.

77-78

Hcnonp30BaHne CBOWCTB CMHYCA U
KOCHHYcCa.

14. Cucrembl ypaBHeHHUH €
HECKOJIbKMMH HEU3BEeCTHBIMM

79-80

PaBHOCHMIBHOCTH CUCTEM

81-82

Cucrema-cieacTBue

83-84

Meto 3aMeHBI HEM3BECTHEIX

85

Koumponvnas paboma Ne 7 no
meme«Cucmemvol YypasHeHul ¢
HEeCKOJIbKUMU HEeU3BECTHBIMUY

Il NSRS RIS

86-94

IToBTOpeHue Kypca anreopsl u
mareMarnueckoro anaim3a 10-11
KJIACCOB

Peszepeg

Sy




COJAEPKXKAHUE OBYUYEHUSA

1. ®ynkuuu 1 ux rpapuxkun

OnemenTapuble QpyHkuuu. VccnenoBanue GyHKIMM U MOCTpoeHHE UX TpadUKOB
alieMEeHTapHBIMHU MeTo1aMH. OCHOBHBIE CTIOCOOBI MPpeoOpa3oBaHus rpadUKoB.

OcHOBHasi Ledb — OBJAJETh METOJAMM HCCIEA0BaHUS QYHKUHUH WU
NOCTPOEHUS UX rpaduKOB.

CHauana BBOJATCS TMOHATHS DJJIEMEHTapHOW GYHKIMH U CYHEPHO3UINU
byHkuit (caoxxHOW (GyHKIMK). 3aTeM HCCIEAYIOTCA BOIMPOCHl 00 obmactu
ompeeseHuss 1 001acTi U3MEHEHUS! PyHKIUH, 00 OTpaHUYEHHOCTU, YETHOCTH
(MM HEYEeTHOCTH) M  NEPUOJUYHOCTH  (PYHKIMHU, O MPOMEKYTKAX
Bo3pacTaHus (yObIBaHHMSI) H 3HAKOMOCTOSIHCTBAa (yHKUIMH. Pe3ymbraTsl
uccrnenoBanus (QYHKIMUA MPUMEHSIOTCS sl MOocTpoeHus ee rpaduxa. [amee
paccMaTpHUBAIOTCS OCHOBHBIE CIIOCOOBI IpeoOpa3oBaHus rpapukoB GyHKIMNT —
CUMMETPHUsI OTHOCHUTEJIBHO OCE KOOpJIMHAT, CABUT BIOJIb OCEH, PACTSIKEHUE U
cxkatue TrpadukoB. Bce 3TH cnocoObl NPUMEHSAIOTCA K IMOCTPOEHUIO
rpaduka pyakuuu y = Af (k (x- a)) + B no rpaduky GpyHKIUU y = f(x).

PaccmatpuBaercs cummerpus rpadukoB PyHkuud y = f(x) u x
= f(y) oTHOcuTenbHO TpsiMoit y = x. [lo rpaduxy dyHkuum y=f{x) crposrcs
rpaduku byakmuit y = \f(x)| m y = f(\x\). 3aTem cTpostcs rpadhuku GyHKIIHMH,
SABJISIOIMNUXCS CyNEePIO3UIMEeH, CYMMOM, Mpon3BeAeHUEM PYHKITUH.

2.1Ipenen (pyHKUMHU ¥ HENIPEPbIBHOCTH

[Tonsitue npenena Gynkiuu. OAHOCTOPOHHUE MPEEIbI, CBONCTBA MPEIEIIOB.
HenpeppiBHOCTh (YHKIIMH B TOYKEe, Ha HWHTepBaje. HemnpepsBHOCTH
AIIEMEHTAPHBIX QYHKITUM.

OcHoBHast 1eJlb — YCBOUTH MHOHATUS THpenena (QYHKIUU U
HENPEPBHIBHOCTU (PYHKIMU B TOUKE U Ha UHTEPBAJE.

Ha MHTYWTHUBHON OCHOBE BBOJSTCS MOHATUS IpeAesa (QYHKIUM CHayajia
opu  X—+o0 | X—- © , 3aTeM B Touke. PaccMarpuBaroTcs
OJIHOCTOPOHHME TpEeJeibl U CBOMCTBA MpeenoB QpyHKuud. BBoguTcs nonsTue
HENPEPHIBHOCTU (PYHKIMU B TOYKE U Ha UHTEpBaje. BBIICHAIOTCS MPOMEXYTKH
HEMPEPHIBHOCTHU IIEMEHTAPHBIX (PYHKIIHI.

BBoasiTcs MOHATHS HENpPEepHIBHOCTU (YHKIMH crpaBa (CleBa) B TOYKE X9 U
HEMpephIBHOCTH (GYHKIMH Ha oTpe3ke. I[IpuBoamTcs Takke ompesereHue
npenena (QyHKIIMA B TOYKE «HA s3bIke £ - 8» ©W «HA s3BIKE
MOCJIeIOBATENbHOCTEW». BBOAWTCA MOHATHE  pa3pblBHOW  (QYHKIUU W
paccMaTpUBAIOTCS IPUMEPHI Pa3pBIBHBIX (PYHKIIUM.

3.00parTHbie QyHKUMU

[TousTue oOparHoO#t PyHKITUH.

OcHOBHas I1eJib — YCBOUTHh NOHATHE (QYHKIUH, OOpAaTHOW K MaHHOU, H
Hay4YuTh HaXOJUTh (PYHKIIMIO, OOPATHYIO K JaHHOM.

CHayasla Ha NPOCTOM IpPUMEPE BBOAUTCA MOHATHE (DYHKUMM, OOpaTHON K
TaHHOM. 3aTeM omnpezensercs GyHKIUsA, oOpaTHas
K JaHHOM CTpOro MOHOTOHHON (yHkuuu. IlpuBogurcs crnocod mocTpoeHus
rpaduka oOpaTHON (YyHKIUH.



BBoguTcs moHsTHE B3aMMHO OOpaTHBIX (GYHKIUWA, yCTaHABIMBAECTCS
CBOMCTBO TrpaMKOB B3aUMHO OOpaTHBIX (PYHKIMU, MOCTPOCHHBIX B OJIHOU
cuctemMe KoopauHar. Vccaenyiorcss oCHOBHbIE 0OpaTHbIE TPUTOHOMETPUUECKUE
(GYHKIIMU U CTPOSITCS. UX TpaQUKH.

4.1lpousBoanasn

[Tonarue nmpousBoaHo#. [IponsBogHass CyMMBbl, pa3HOCTH, NMPOU3BEIACHUS U

gyacTHOTO JABYX (ynkumit. . IIpomsBoaHble »dlIeMEHTApHBIX (YHKIUH.
[IpousBogHas CI0KHONU (DYHKITHH.
OcHoBHasi 1elb — HAY4YUTh HAXOJUTh TMPOU3BOJHYIO JIHOOOMU

3JIEMEHTAPHOU (PYHKIIHH.

CHavayla BBOAWTCS HOBas omeparus: nuddepeHupoBanne QyHKIUNA U €
pe3ysibTaT — MPOU3BOJHAS (PYHKIMU. 3aTEM BBISICHSIETCS MEXaHWYECKUU U
F€OMETPUUYECKUN CMBICI NMPOU3BOJHOM, IOCIE YEro HaXOASATCS MPOU3BOIHBIC
CYMMBI, Pa3HOCTH, MPOU3BEACHHUS, YACTHOTO U CYNEPNO3ULHNH ABYX (PYHKIIMIA,
a TakXe IPOU3BOJAHBIE BCEX JJIEMEHTapHbIX (¢yHKUUN. Jloka3biBaeTcs
HEIMPEPhIBHOCTh (YHKIMU B TOUYKE, B KOTOPOM OHA HMMEET HPOU3BOJHYIO.
BBoaurcs mnousarue auddepenunana (QyHKIUU, AOKa3bIBAETCA TeEopema o
IPOU3BOJHON OOpaTHOW (PYHKUMHM U HAXOASATCA NMPOU3ZBOAHBIE NJIsi OOPATHBIX
TPUTOHOMETPUUYECKUX (PYHKIIMHA.

S.IIpumeHeHue MPOU3BOIHOM

Makcumym 1 MUHUMYM (YHKIMHU. YpaBHEHHE KacaTeabHOU. [IpubamxeHnHble
BbluucieHUs. . Bo3pactanue u yObiBanue (yHKuuil. [Ipous3BOJIHBIE BBICIIMX
NOpSIAKOB. 3agauyd Ha MakCUMyM ©U MUHHMyM. llocTpoeHme rpadukos
(GYyHKIMHA C TPUMEHEHHUEM MPOU3BOTHOM.

OcHOBHass Oeap — HAaydYUuTh MNPHUMEHIATh MNPOU3BOJHYIO IIpH
UCCJIeI0BaHUU (DYHKIIMHN U PEIICHUU IPAKTUUECKUX 3a]1ay.

CHauana BBOASITCS MOHATHUS JOKAJIbHBIX MAKCUMYyMa U MUHUMYMa (yHKITUH,
€e KPUTHYECKMX TOYEK, a 3aTeéM pPacCMaTpUBACTCA METOJ HAXOXKICHUS
MakCMMyMa M MHHUMyMa (YHKIUM Ha OTpe3ke. BbIBoauTCs ypaBHEHUE
KacaTeabHOW K rpaduky (QyHKLIHMH, HCCIEAYeTCs BO3pacTaHUEe U YObIBaHME
(GyHKIMI ¢ TOMOUIBIO IPOU3BOJHBIX. PaccMaTpuBaroTCsl SKCTpEMyM (PYHKIIMH C
€IUHCTBCHHOW KPUTHYECKOW TOYKOM M 33aJ]ayd HAa MAKCUMyM W MHHHUMYM.
[TpoBoguTCcst nccneaoBanne (GYHKIHMA C MTOMOIIBIO MPOU3BOTHOM, CTPOSITCA UX
rpadukH.

HoxkaspiBatoTcss Teopembl Posis u Jlarpanxka. OOcyxkpaercss BONPOC O
BBITYKJIOCTH BBepX (WM BHU3) rpaduka (QyHKUIHUH, HMEIOIIEH BTOPYIO
IIPOU3BOJHYIO, T. €. BOIIPOC O TEOMETPUUYECKOM CMBICIIE BTOPOU MPOU3BOIHOM.
BBogutcs monsaTtue acumnToThl Trpadumka ynkmuun. Mccnemyercs apoOHO-
nuHerHas ¢yHKuus. BBomsTcs monatus Qopmynsl U psga  Teitnopa,
MOKa3bIBAETCA UX NPUMEHEHUE NPU NPUOIMKEHHBIX BBIYMCICHUSAX.

6.1lepBooOpa3Hasi U MHTErpas

[TonsiTue nepBooOpazHoO. . [Tmomans KPUBOJIMHENHOMN
TpamneLnuu. OnpeneneHHbId  HHTETPAL. ®opmyna  HeroToHa ~ —
JletiOuuna. CBoiicTBA ONMpeNeICHHBIX HHTErPAIOB. .



OcHOBHasi 1edb — 3HATh TaOIMIy NMEPBOOOpa3HBIX (HEOMpEAeTIeHHBIX
MHTErPAJIOB) OCHOBHBIX (PYHKIUN U yMETh NpUMEHATH (popmyny HproToHa —
JleitbHUIa IpY BBIYKUCIEHUH ONPEAEICHHBIX HHTErPAIOB U Iiomaaei ¢puryp.

CHauana BBOJAUTCSA MOHSATHE NMEPBOOOpa3HON A (YHKIMU, HENPEPHIBHON
Ha MHTEPBAJIC, 3aT€M IIOHATHE HEONPEACICHHOTO HHTErpajga, MNPUBOAATCS
OCHOBHBIE  CBOWCTBAa  HEOINPENENECHHBIX  «,, ~HMHTErpaJoB W  Tabiauua
HEONPENEJIECHHbIX UMHTerpasioB. OmnpenenseTcs IIoNaab KPUBOJHHEWHOU
Tpamneuuu Kak Ipefes MHTErpalbHOW CyMMBI JJIsl HEOTPULIATENbHON (DYHKLIHH.
OnpeneneHHbId MHTETPAJl TAKXKE BBOAUTCSA KaK IMPEAE] MHTETPAITBHON CYyMMBI
JUIS. HEPEpBIBHOW Ha oTpe3ke QpyHkmuu. [lpuBoaurcs dopmyna Herotona —
JleiiOHMIIA 17151 BBIYMCIIEHUS ONPEIEICHHBIX HHTErPaJioB.

PaccmatpuBatoTcs criocoObl HAXOXKICHUS HEOMPEIEICHHBIX UHTETPAIOB —
3aMEHAa NEPEMEHHOM M HMHTETPUPOBAHHUE IO YaCTSAM, METOJ Tpamenud s
OpUOJMKEHHOTO BBIUMCIEHUS OINpeJeleHHbIX HHTerpanoB. IlpuBonsTcs
CBOMCTBA OIIPEIEIICHHBIX HMHTErpajoB U HUX IIPUMEHEHUE I BBIYMCIICHUS
wiomanaed Quryp Ha IUJIOCKOCTH U JUIS PELICHHS TEeOMETPUUYECKUX U
¢usznueckux 3anad. Brogsarcs noHsatusa nudgepeHunaibHOTO YpaBHEHUS, €T0
oOmero u yactHoro peueHus. [IpuBoasTcs cnocoObl peuieHUs] HEKOTOPBIX
nuddepeHnnanbHbIX ypaBHEHU.

7.PaBHOCHJILHOCTH YPABHCHUI U HEPABEHCTB

PaBHOCHIIBHBIE TPEOOpPa30BaHUsl YPABHEHU U HEPABEHCTB.

OcHoBHa# LETb — HAYYUTh MPUMEHSTh
PaBHOCHJIbHBIE TTPe0Opa30BaHUs MPU PEIICHUN YPaBHEHUN U HEPABEHCTB.

CHavana mnepeyucidaTCcs PaBHOCWIbHBIE MpPeoOpa3oBaHUs YpPaBHEHUU.
[TomuepkuBaeTcs, 4TO MpPH TaKUX MPEOOPa30BAHHUSAX MHOXKECTBO KOpHEH
npeoOpa30BaHHOIO YPaBHEHUS COBIIAJAET C MHOXKECTBOM KOPHEH MCXOJHOTO
ypaBHeHus. PaccmarpuBaroTcst mpuMepbl IPUMEHEHUs TaKUX MpeoOpa3oBaHUi
IIPU PELIECHUN YPABHEHUM.

3aTeM aHaJOTMYHBIM 00pa3oM paccMaTpUBAIOTCS PAaBHO  CHIIbHbBIE
npeoOpa3oBaHUsl HEPABEHCTB U UX NIPUMEHEHHE NPU| pELICHUN HEPABEHCTB.

8. YpaBHeHusI-CJIeICTBUA

[lonaTne ypaBHEHUsA-CIEACTBUASA. Bo3BeneHne ypaBHEHUsS B YETHYIO
crenenb. lloTeHuupoBanue mnorapudmudeckux ypaBHeHuil. [IpuBenenue
M0I00HBIX WICHOB ypaBHeHUs. OCBOOOXKAECHNE YPAaBHEHUSI OT 3HAMEHATEIs.

OcHOBHAs LEJdb — HAy4YUTh NPUMEHITH NpeoOpa3zoBaHus, IPUBOASIINE
K YPaBHEHUIO-CIEICTBUIO.

ChHayama BBOAWTCS IIOHSATHE YPABHEHUS-CIEICTBUSA, IEPEUUCIIOTCS
npeoOpa3oBaHusl, MPUBOJIAIINE K YpaBHEHHIO-CiencTBHIO. [loquepkuBaeTcs, 4To
Opu TakoM cHoco0e pelleHne YpaBHEHUS TMpOBEpKa KOpHEH YpaBHEHUS-
CIEICTBUS SIBISICTCS OOSA3aTEIBHBIM ITANlOM PEIICHHS] MCXOTHOTO YpaBHEHHS.
3aTeM paccMaTpUBAIOTCS MHOTOYMCICHHBIE IPUMEPHI IPUMEHECHUS KAXKI0T0 U3
3TUX NMpeoOpa3oBaHUN B OTAEIBHOCTH U HECKOJILKUX TaKUX IIPeoOpa3oBaHUM.

9.PaBHOCHUJIBLHOCTh YPABHEHU M HEPABEHCTB CHCTEMAaM

Pemenne ypaBHEeHHH ¢ IOMOLIBIO cUCTEM. PelieHne HepaBeHCTB C MOMOIIBIO
CHUCTEM.



OcHOBHas 1EeJNb — HAay4YUTh HNPUMEHITH NMEPEXOJ OT YpaBHEHHS (WM
HEPABEHCTBA) K PABHOCUJIBHOW CUCTEME.

CHayana BBOAATCS  NOHATUS  CHCTEMBI, PABHOCHIBHOCTH  CHCTEM,
PAaBHOCWJIBHOCTH YpaBHEHUs (HEpaBEHCTBA) CHCTEME WU COBOKYIHOCTH
CUCTEM.

3aTeM  NEpeuMCISIIOTCd  HEKOTOpble  ypaBHEHUs  (HEpaBeHCTBa) MU
pPaBHOCHJIBHbIE UM CUCTeMBbl. QOpMYJIUPYIOTCS  YTBEpXKIEHUS 00 Uux
pPaBHOCWIBHOCTH. [IpuBOAATCS IpUMEPBI IPUMEHEHUS 3TUX YTBEPKIACHUN.

10.PaBHOCHJIBHOCTH YPABHECHUI HA MHOKeCTBaX

Bo3Benenue ypaBHEHUS B YETHYIO CTEIIEHb.

OcHOBHasg wLelb — HAY4YUTh MPUMEHIATH IMEPEXOJ K CPABHEHMIO,
PaBHOCUJIIBHOMY Ha HEKOTOPOM MHOXECTBE NCXOJHOMY YPAaBHEHHUIO.

CHayana BBOJWMTCSA IIOHATHE PABHOCWIBHOCTH JIByX ypaBHEHHU Ha
MHOJKECTBE, OIMCHIBAIOTCA T€ MHOXKECTBA YMCEJ, Ha KaXIOM U3 KOTOPBIX
II0JIy4aeTCsd YpaBHEHHUE, PABHOCHIBHOE Ha 3TOM MHOXKECTBE HCXOIHOMY
YPaBHEHMIO IIPU BO3BEICHUU yPaBHEHHUS B YETHYIO CTEIEHb, IIPU YMHOKCHUHU
YpaBHEHUS Ha byHKIHIO, npu Jorapu(pMUpOBAHUH, npu
NOTEHIIMPOBAHUU, NPU NPUBEICHUM NOAOOHBIX UJIEHOB YypaBHEHHUS, NpH
OPUMEHEHUU HEKOTOpHIX (opmyina. [ns kaxaoro mpeoOpa3oBaHUsl ypaBHEHUS
GOopMyIUPYIOTCA COOTBETCTBYIOUIME YTBEPKIAEHHS O PABHOCUIBHOCTU H
NPUBOASATCS NPUMEPHI UX MPUMEHEHHS.

11.PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBaX

Bozeedenue nepasencmea 6 uemnylo cmenenv u YMHOJICEHUE HEPABGEHCMEA
Ha QYHKYUI0, nomeHyuposanue 102apuhMuieckux HepageHcms, npuseodeHue
NOO0OHBIX UNeH08, hpuMeHeHue Hekomopulx ¢opmyn. Hectporne HepaBeHCTBA.

OcHOBHasi 1eJIb — HAy4YUThb NOPHUMEHATH IIEPEX0J K HEPABEHCTBY,
PaBHOCWJIBHOMY Ha HEKOTOPOM MHOKECTBE HUCXOJHOMY HEPABEHCTBY.

BeomuTcsa mOHATHE PAaBHOCWIBHOCTH JBYX HEPAaBEHCTB Ha MHOMXKECTBE,
OIIMCBHIBAIOTCSA TE€ MHOXECTBA 4YMCEJ, HAa KaXIOM U3 KOTOPBIX IIOJIy4aeTCs
HEPAaBEHCTBO, PABHOCUJIBHOE HAa 3TOM MHOYKECTBE UCXOJHOMY HEPABEHCTBY IIPHU
BO3BEJCHUM YPABHEHHS B YETHYIO CTEIEHb, IIPU YMHOXXECHHUM ypaBHEHWUSA Ha
(GyHKUMIO, TOpU MOTEHUUPOBAHUU JIOTAPU(PMHUYECKOrO HEPABEHCTBA, IIpH
NpUBEACHUU TIOJOOHBIX YJICHOB HEPABEHCTBA, NMPHU MPUMEHEHHH HEKOTOPBIX
dopmyn. s kaxgoro mpeoOpa3oBaHUsS HEpPaBEHCTBA (POPMYITUPYIOTCA
COOTBETCTBYIOIIAE YTBEPKACHUSA O PABHOCUIBHOCTH W NPUBOASATCS NPUMEPHI
UX pUMEHEHUs. PaccMaTpuBarOTCsI HECTPOTUE HEPABEHCTBA.

12.MeToa NIPOMEKYTKOB 1Jisl YPABHECHHI U HEPABEHCTB

YpaBHEHUsT W HEpPABEHCTBA C€ MOAYJSIMH. MeTon HHTEpPBAJIOB IS
HEMPEPBHIBHBIX PyHKIIUM.

OcHOBHAsg LeNb — HAYYUTh pEIIaTh YPABHEHUS W HEPABEHCTBA C
MOJYJISAMHA U IIPUMEHATH METOJ UHTEPBAJIOB JJIs PELICHUS HEPABEHCTB.

CHayana paccMaTpHUBAIOTCS YPaBHEHHS C MOAYJISIMU M OIHKCHIBAETCS CIIOCOO
pElIEHUs] TaKUX YPAaBHEHUW MEPEXOJOM K YPaBHEHHUSIM, PAaBHOCUIIBHBIM
UCXOJHOMY HAa HEKOTOPOM MHOXECTBE M HE COJEpKAIIUM MOJyJel. 3areM
AHAJIOTUYHO pPAacCMATPUBAIOTCS HEpPaBeHCTBA ¢ MoayiasaMu. Hakonen, mis



(GyHKUMHA f(X), HENPEpHIBHBIX HAa HEKOTOPBIX HHTEpBaJax, paccMaTpUBAETCS
crioco0 pemieHuss HepaBeHCTB f(x) > 0 u f(x) < (0. Ha3pIBaeMbIi METOJIOM
UHTEPBAJIOB.

[Tpn oOyvyeHun Ha NpoUIBHOM YPOBHE pacCMATPUBAIOTCS OOJIEE CIOKHBIE
YPaBHEHMS U HEPABEHCTBA.

13.Acnosab30Banue CBOMCTB (QYHKUMA TNpPpH PpelleHUW YPaBHECHUI U

HEPaBEeHCTB

Hcnoap3oBaHue obnacTei CYILIECTBOBAaHMA, HEOTPHIIATEIILHOCTH,
OTPaHUYECHHOCTH, MOHOTOHHOCTH M DKCTPEMYMOB (DYHKIINU, CBOMCTB CHHYyCa U
KOCHHYyCa MPU PEIICHUU YPAaBHEHUH U HEPABEHCTB.

OcHOBHasg 1€1b — HAay4YuTh NPUMEHATH CBOWCTBA (QYHKUUN mpH
pelIeHNH YPAaBHEHU U HEPABEHCTB.

[IpuBoasTCs  mHpUMEpHl  pEUIEHUs  YPaBHEHUM M  HEPABEHCTB  C
UCIIOJIb30BaHUEM CBOMCTB (PyHKIUMA.

14.CucTeMbl ypaBHEHHUI ¢ HECKOJIbKHUMU HEU3BECTHBIMH

PaBHocunbHOCTE cucteM. Cucrema-ciieictBue. MeTos 3aMeHbl HEU3BECTHBIX.

OcHOBHast 1elb — OCBOMUTb pa3Hble CIOCOOBI PpPEUICHUS CHUCTEM
YPaBHEHUH C HECKOJbKUMH HEU3BECTHBIMU.

BBogsATCcs T1OHATUS CHUCTEMBI YPaBHEHHU, pPaBHOCWIBHOCTH CHCTEM,
NPUBOJATCS YTBEPXKAEHUS O PABHOCUJIBHOCTH CHUCTEM MPH TEX WM HHBIX
npeoOpa3oBaHUsIX, PACCMATPUBAIOTCS OCHOBHBIE METOJbI PEUICHUS CHCTEM
YPaBHEHHUI: METOJ MOJACTAHOBKU, METOJ JIMHEHHBIX NMpeoOpa3oBaHHU, METO]
nepexo]a K CUCTEME-CIIEICTBUI0, METO/ 3aMEHbl HEU3BECTHBIX.

PaccmarpuBaeTcs penieHre CHCTEM ypaBHEHMH IPHU NMOMOIIH PACCyKICHUN
C YHUCJIOBBIMHU 3HAYEHHSIMH.

cia.

15.11oBTOpEeHne Kypca ajaredpbl U Ha4Yajl MAaTeMAaTU4eCKOr0 aHaJu3a 3a

10—11 kaaccol

IHHEPEYEHD OBA3ATEJIBHBIX KOHTPOJIBHBIX PABOT
1. KontposnbHas padota Nelno teme « DyHKIMH U UX TpaduKm»
2. Kontpoubnas pabora Ne2mno teme «IIpousBoanas»
3. KontposbHas padora Ne3no teme «lIpumeHenne npon3BoHON»
4. KonrtponbHas padota Ne 4o teme «llepBooOpa3Has u MHTErpam»
5. KonrposnbHas padora NeSno TeMe «PaBHOCUIBHOCTDh YpaBHEHUI U HEPABEHCTBY»
6. Koutponbnas pabora Ne6 mo teme «MeToa MpOMEXyTKOB AJisi ypaBHEHUN U
HEPaBEHCTB»
7. KoutponmpHas pabora Ne 7 mo Teme «CHCTeMbl ypaBHEHUH C
HECKOJBKHUMH HEU3BECTHBIMI
8. UToroBast KOHTpOJIbHAs padoTa.

TPEBOBAHHM A K YPOBHIO IIOAI' OTOBKHA BbIITY CKHUKOB

B pe3ynbmame usyuenusa mamemamuku Ha 0a3060M YPO8HE YUEHUK
00J1)1CeH

3HATH/MIOHUMATDH
3HAYCHUE MAaTEMAaTUYECKOM HAYKU JIJISl PEIICHUS 3a/1a4, BOSHUKAKOIINUX B TCOPUH U
MPAKTUKE; IIUPOTYy M B TO KE BpEeMA OrPAaHUYECHHOCTh IPUMECHEHUS



MaTEeMaTHYECKUX METOJIOB K aHAJIU3y U HMCCIEAOBAHUIO MPOLIECCOB U SIBJICHUN B
pUpoie U OOIIECTBE;
3HAYEHUE MPAKTUKU U BOMNPOCOB, BO3ZHUKAIOIIMX B CaMOMl MareMaTuke MAJis
(opMuUpOBaHUS U Pa3BUTUS MAaTEMATUYECKON HAyKH; UCTOPUIO PA3BUTHUS MOHATHUS
yycia, CO3JaHUS MaTEeMaTHMYeCKOr0 aHajlu3a, BO3HUKHOBEHHMS U Pa3BUTHUSA
TFE€OMETPUH;
YHHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTEMaTHYECKHUX PpacCyKICHHUM, UX
NPUMEHUMOCTB BO BCEX 00JIACTAX YEIIOBEUECKON AESATENbHOCTH;
BEPOATHOCTHBIN XapaKkTep Pa3IMIHBIX MPOIIECCOB OKPYKAIOIIETO MHUPA.
AJITEBPA
yMeTh
BBITIOHATH apuPMETHUECKUE IEHCTBUS, COUeTasi YCTHbIC U TUChbMEHHBIE TPUEMBI,
NPUMEHEHHWE  BBIYHACIUTEIBHBIX  YCTPOWCTB, HAaXOIWTh 3HAYCHHUS  KOPHSA
HaTypaJIbHOM CTENEeHM, CTENEHU C palUOHAJIbHBIM IIOKa3aTeseM, Jorapugma,
UCIOJb3ysl NpPU HEOOXOAMMOCTH BBIUMCIUTEIBHBIE YCTPOICTBA; IOJB30BATHCS
OLICHKOW U MPUKHUJIKON IPU NPAKTUUECKUX pacyeTax;
IPOBOAUTH MO M3BECTHBIM (opMyliaM U MpaBujiiaM npeoOpa3zoBaHUs OyKBEHHBIX
BBIPAXEHUIH, BKJIFOUAIOLIUX CTETICHH, paiuKabl, JorapupMsI u
TPUTOHOMETpUUYECKUE QYHKIUHY;
BBIUMCIISATh 3HAYEHUS YHCIOBBIX M OYKBEHHBIX BBIPAKCHHI, OCYIIECTBISA
HEOOXOIMMbIE TIOJICTAHOBKH ¥ MPEOOPA30BAHMS,
HCIO0JIb30BAaTh MPHOOpPeTeHHbIe 3HAHMS W YMEHHMs B NPaKTHYECKOW
NeATEJILHOCTH U NOBCEeTHEBHOM KU3HU IS
NPaKTHUYECKUX pacdyeToB 1o (opmynam, BkIoyas (QOpMyJbl, CoepKaliue
CTETeHH, pPaJUKaibl, JorapuMpl U TPUTOHOMETpUYECKHE (DYHKIIMHU, WCIOIb3YS
IpU HEOOXOAMMOCTH CHPAaBOYHbIE MaTEpUajbl U MPOCTEUIINE BBIUMCIUTEIbHBIC
YCTPOMCTBA.
®YHKIWUU U TPAOUKHU
yMeTh
ONpeAesATh 3HAU€HHWE (QPYHKIMM IO 3HAYCHUIO apryMeHTa IpH pa3iIMyYHbIX
croco0ax 3afaHus PyHKINH;
CTPOUTH TPaPUKH U3yUYCHHBIX QYHKITUH;
OMHCHIBATh MO TpaduKy u 6 mpocmeuwsux ciyuyasx no gopmyne TOBEACHHUE U
CBOCTBa QYHKIINI, HAXOAUTH MO TpaduKy QPyHKIMKM HAMOONIBIINE U HAUMEHBIIINE
3HAYCHHUS,
pemarh ypaBHEHHs, MPOCTEUIINE CHCTEMbl ypaBHEHUH, HUCIOIB3YS CB0UCMEA
@yHryuii 1 uX TpadUKoB;
HCIO0JIb30BAaTh MPHOOpPeTeHHble 3HAHMS W YMEHHMsT B NPaKTHYeCKOW
JeATEJLHOCTH U NOBCEeIHEBHOM KU3HU JJIA:
OMHCaHUs C TMOMOIIbI0 (DYHKIUH PA3NUYHBIX 3aBUCHMOCTEH, MPEICTaBICHUS HX
rpaduyecKu, MHTEPIpPETAuU rpapuKoB.
HAYAJIA MATEMATHYECKOI'O AHAJIU3A
yMeTh
BBIUUCIIATH POU3BOJIHBIE U NEPEO0Opa3zHble dAEMEHTAPHBIX (YHKIUM, NCIOIb3Ys
CIPaBOYHbIEC MaTEpUAIIbI;



UCCJIEIOBaTh B MPOCTEHIIMX ciaydasx (YyHKIMM HAa MOHOTOHHOCTH, HAXOJUTh

HAauOOJIbIINE W  HAWMMEHbIIME 3HAueHUs (QYHKUUNA, CTPOUTH Tpaduku

MHOTOWICHOB U HNPOCMeuwUx payuoHaibHblX @YHKYUli € WUCTIOJIb30BAaHUEM

amnrapara MaTeMaTU4eCKOro aHaIn3a;

BLIYUCTIAMb 8 NPOCMEUWUX CIYUAAX NAOWAOU C UCNONIb308AHUEM NEPEOOOPAZHOU;
HCNOJIb30BaTh NPHOOPETEeHHbIE 3HAHMSI M YMeHHMsl B NPaKTHYECKOMH
AesITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIS:

pelieHusl TPUKIAIHBIX 3a/lad, B TOM 4YHCIE COLMAIbHO-DKOHOMUYECKUX H

bu3ndecKuX, Ha HanOOJIBIITNE M HAUMEHBIITNE 3HAYCHUS, HA HAX0XKJICHUE CKOPOCTH

U YCKOPEHUS.

YPABHEHUSA U HEPABEHCTBA
yMeTh

pemarh pandoHAIbHBIC, ITOKa3aTelIbHBIE M JIOTapu(PMHUYECKHE YpaBHCHHS W

HEPABEHCTBA, npocmetiuiue uppayuoHaIbHble U mpueoHOMempuieckKue ypasHeHus,

Ux cucmemul;

COCTaBIIAATh YPABHEHUS U HEpageHCcmaa 1O YCIOBUIO 3a/1auu;

UCIIOJIb30BaTh ISl  MPUONMKEHHOTO DEIICHUs] ypaBHEHUH U HEPABEHCTB

rpauuecKuil METoI;

M300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PEHICHUM MPOCTEHIINX

YPABHEHUN U UX CUCTEM;

HCNOJIb30BATHL NPHUOOpETEHHbIE 3HAHWUS M YMEHHMSI B NPAKTHYECKOH
NesITeJIbHOCTH U MOBCEHEBHOM "KU3HU JIJIA:

MOCTPOCHUS U UCCIEOBAHUS MPOCTEUIINX MATEMATUHYECKUX MOJIETIEH.
QJIEMEHTbBI KOMBHUHATOPUKHU, CTATUCTUKU U TEOPUU
BEPOSITHOCTEM
yMeTh

pemarh MpocTeiiime KOMOMHATOPHBIE 3aJayd METOJOM Mepedopa, a Takke ¢

UCIIOJIb30BAaHUEM U3BECTHBIX (HOPMYIT;

BBIYHCIIATh B MPOCTEUIINX CIIy4asiX BEPOSTHOCTH COOBITUH Ha OCHOBE MOJCYETa

4uCia UCXOJ0B;

HCNOJIb30BaTh NPHOOpETEeHHbIE 3HAHMSI M YMeHHMsl B NPaKTHYECKOMH
NAeSITeJIbHOCTH U MOBCEHEBHOM "KU3HU JIJIA:

aHaju3a peaJbHbIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJC JUArpPamM,

rpadukos;

aHamM3a MHGOPMAINK CTATUCTUYECKOTO XapaKTepa.

Jlureparypa

1.Meroauveckue pexoMeHAAMN K ydyeOHukaMm maremarwku s 10-11 kmaccos,

*KypHan «MaremaTtuka B mkone» Ne2-2005rox;

2. AnreOpa u Havaia aHanu3a: yueO.1a 11 knacca obuieoOpa3oBar. yupexIeHun

/C.M. Huxonbckuii u ap.- M.: IIpocsemienue, 2007.

3. Jlupnaktuueckue matepuansl At 11 kmacca./ M.K. Iloramos, A.B. IlleBkuH,

2008 r.

4. AnreOpa u Havasa aHanusa. Kaura pis yaurens. 11 kinace. /C.M. Hukonbckuii

u ap.- M.: IIpoceemenue, 2009 r.



	Общая характеристика учебного предмета
	Цели
	 
	Общеучебные умения, навыки и способы деятельности

	ТРЕБОВАНИЯ К УРОВНЮ ПОДГОТОВКИ ВЫПУСКНИКОВ
	11

