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MNOACHUTEJIBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O IPEAMETA «MATEMATHUKA»

PaGouas mporpamma mo ydeOHOMY mpeamery «MaremaTtnka» 0a3zo0BOTO
ypoBHs st oOydatonmxcst 10—11 kiaccoB paszpaboraHa Ha OCHOBE
OdenepanbHOIO TOCYAapPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTA CPEIHErO
oOmero oOpa3oBaHHd, C YyYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMIA,
NPEBSBISIEMBIX K MATEMAaTHIECKOMY 00Pa30BaHUIO, U TPAIUIMH POCCHICKOTO
oOpa3oBanwus. Peanmmzanus
ImporpaMmbl O6eCHC‘II/IBaeT OBJIaJICHUC KIIFOYCBbBIMU KOMIICTCHIIUAMU,
COCTABIISIIOLIMMH OCHOBY JIJIsI CAMOPa3BUTHS
U HENpPEepbIBHOTO 00pa30BaHMsl, LEIOCTHOCTh OOIIEKYIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIBHOTO PA3BUTHS IUYHOCTH O0YUAFOIIUXCS.

B paboueit mporpamMMe yuYTeHB HWAEH H  IIOJIOKEHUS

«KoHuenmuu pa3BuTHs MaTeMaTH4Yeckoro oOpa3oBaHuss B Poccuiickoit
Oenepan». B cOOTBETCTBMU ¢ Ha3BaHMEM KOHIICIIIIUH, MaTeMaTHYECKOE
00pa3oBaHKe JOKHO, B YACTHOCTH,
MPEIOCTABIIATh KAXKIAOMY O0YUYaroIIeMyCsi BOBMOKHOCTh JOCTH)KCHHUST YPOBHS
MaTeMaTHYCCKUX 3HAHWUH, HEOOXOJAMMOTO JIJIsl JaJbHEHIIEH YCICIIHON JKU3HU
B oOmiecTBe. FIMEHHO Ha pelieHue ATOH 3aJaun HalleleHa pabovas mporpaMma
0a30BOT0 yPOBHS .

B snoxy tmmdpoBoit Tpancpopmanmm Bcex cdep UeIoBeUeCKOi
JIESITEIIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM
0e3 0a30BOM MaTeMaTHUYECKOW ITOJTOTOBKU. YK€ B IIKOJIE MaTeMaTHKa
CIY)KUT ONOPHBIM MPEAMETOM JUIsl M3YyYEHHUS CMEXKHBIX IJUCIUIUIMH, a B
JKU3HU TIOCTIE MIKOJIBI PEeATbHOM HEOOXOUMOCTHIO CTAHOBUTCSI HETPEPHIBHOE
o0Opa3oBaHmHe, 4TO
TpeOyeT IMOJIHOIICHHON 0a30BO#l 00I1e00pa3oBaTeIbHON MOAMOTOBKH, B TOM
YHUClIe ¥ MaTeMaTHYECKOW. JTO OOYCIIOBICHO TE€M, YTO B HAIM JIHU PaCTET
YUCJIO CHEIUAIBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBCHHBIM IPUMECHEHHEM
MaTeMaTHKH: U B cepe SKOHOMUKH, M B OHM3HECE, U B TEXHOJIOTUYECKUX
o0nacTsax, W Jaxe B TyMaHHTapHbIX cdepax. Takum oOpa3oM, Kpyr
00yJaronmxcs, 115 KOTOPhIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TIPEIMETOM,



CYIICCTBCHHO PACHIUPACTCA.

[IpakTyeckass MOJE3HOCTh MaTeMaTHKH OOyCIOBJIEHAa TEM, 4YTo €&
OpeMETOM  SIBISIIOTCS  (yHIaMEHTalIbHbIC CTPYKTYphl HAlIEro MHpa:
NPOCTPAHCTBEHHBIC ()OPMBI M KOJMUYECTBEHHBIE OTHOLICHHS OT MPOCTEHIINX,
YCBaWBaeMbIX B HEMOCPEACTBEHHOM OIBITE, A0 [JOCTATOYHO CIIOXKHBIX,
HEOOXOIUMBIX 715 pa3BUTHS
HaY4YHBIX M TEXHOJIOTMYECKUX HAEH. be3 KOHKpPETHBIX MaTeMaTH4ecKux
3HAaHUU 3aTPyJHEHO MOHUMAaHHWE NPUHIUIIOB YCTPOMCTBA M HMCIOJIB30BAHUS
COBPEMEHHOW TEXHUKH, BOCIIPUITHE
W HUHTEpIpeTalus pa3Ho00pa3HOi COIIUAJILHOH, 3KOHOMHYECKO,
NOJMTUYECKON MHPOPMAIH, MaIodPPEeKTHBHA MOBCETHEBHAS MPAKTHUECKAsT
JesTenbHoCTh. Kak oMy 4esnoBeKky B CBOEH KM3HHM MPUXOIUTCS BBITOIHSITH
JIOCTaTOYHO CJIOXKHBIE pacdy€Thl M COCTaBIATh HECIOXKHBIE alTOPUTMBI,
HaXOJUTh HYXHBIE (HOPMYITBI
U T[PUMEHATh WX, BIAAETh MPAKTHUYECKUMHU NpUEMaMHU T€OMETPUUYECKHUX
MU3MEPEHUH W MOCTPOCHHH, YUTaTh MH(OPMAIMIO, NPEACTaBICHHYIO B BHIY
TabNWIl, JUarpamMM W Tpa(uKoOB, KHTh B YCIOBHSAX HEONPEACIEHHOCTH U
MOHUMATh BEPOSTHOCTHBIN XapakTep cIy4aliHbIX COOBITHIA.

O/HOBpEMEHHO C pacmupeHueM cdep MPUMEHEHUS! MaTeMaTHKU B
COBpEeMEHHOM oO0mecTBe Bc€ Oosiee BaKHBIM CTAaHOBHUTCS MaTeMaTHUECKHUH
CTHJIb MBILIUIEHUS, TIPOSABIISAIONINIICS B ONpeNeIEHHBIX YMCTBEHHBIX HaBbIKaX.
B mpouecce u3ydueHMsT MareMaTHKM B apceHAl MPUEMOB M METOJNOB
MBILIJICHUS YeJIOBEKa ECTECTBEHHBIM O0pa3oM BKIIIOYAIOTCS WHIYKIHS U
JeTyKIHst, 0000IIeHHEe M KOHKPETU3AIHs, aHAJM3 U CHHTE3, KITaCCUPHUKALIUS 1
cucrtemarusanys, abctparupoBanue M aHaynorusi. OOBEKTHl MaTEMAaTHUYECKUX
YMO3aKJIIOUEHUH, MpaBWjia HMX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTHYECKUX IIOCTPOEHUIA, CIIOCOOCTBYIOT BbIpabOTKe YMEHUS
(hopmynupoBaTh, OOOCHOBBIBATH M JOKa3blBaTh CYKACHHUS, TEM CaMbIM
pa3BHBAIOT  JIOTMYECKOE MBINUICHWE. Beaymas ponb  MPUHAIEKUT
MaTeMaTHKe B ()OPMHPOBAHUM ANTOPUTMHUYECKONW KOMIIOHEHTHI MBILUICHUS U
BOCIIMTAaHUM  yMEHHMH  JEHCTBOBAaTH 10  33JaHHBIM  QJITOPUTMAM,
COBEpPUICHCTBOBATh M3BECTHBIE M KOHCTPYMpPOBAaThH HOBBIE. B mporecce
pelieHus 3aaad



— OCHOBHOM y4eOHOM AeATEIbHOCTH HAa YPOKaxX MaTEMaTHKH — Pa3BHBAIOTCS
TBOpYECKasi ¥ IPHUKJIATHAS CTOPOHBI MBIIIJICHUS

OOyuenne MaTeMaTHKe JaéT BO3MOXHOCTb pa3BHBATh Yy ydallUXcs
TOYHYIO, PallHOHATILHYIO 1 HH(POPMATHBHYIO Peub,
yMEHHE OTOMpaTh HambOoJee MOAXOJNINE S3BIKOBBIC, CHMBOJIHNYECKHE,
rpaduuecKkue  CpeAcTBa JUIS  BBIPAKEHHSI CYXACGHHH W HarJSAHOTO
UXIPE/ICTABICHHS.

Heo0xoauMpIM  KOMIIOHEHTOM  OOIIEeH KyJIbTypsl B COBPEMEHHOM
TOJIKOBaHWMHU  SBJSIETCSt  oOliee 3HAKOMCTBO C  METOJAMH  MO3HAHHS
JCWCTBUTEIHHOCTH, MPEACTABICHUE O MPEAMETe M METOAE MaTeMaTHUKH, €ro
OTJINYHUA OT METOAOB €CTCCTBCHHBLIX U T'YMAaHUTAPHBIX HAYK, 06 OCOGGHHOCTHX
MNPUMCHCHUA MATECMATUKU [JIA PCHICHUSA HAYYHBIX W MNPUKIAAHBIX 3aJa4.
Takum o0Opa3zoMm, MaTeMmaTHdeckoe o0Opa3oBaHHE BHOCHUT CBOH BKIIA] B
(hopmupoBaHue o01Iel KyIbTyphl YeJIOBEKa.

W3yyenne wmareMaTHKH CHOCOOCTBYET OSCTETHYECKOMY BOCIIHTAHHIO
YelOBEKa, I[OHMMAaHUI0  KPAacoTbl M U3SIIECTBA  MAaTEeMAaTHYECKUX
paccyXJeHuH, BOCHPHUITHIO TE€OMETPHYECKHX (OpM, YCBOCHHUIO HJIEH
CUMMETpPUHU.

HEJU N3YYEHUSA YYEBHOI'O IPEAMETA «MATEMATHUKA»

[MpuopurerHeiMu TiensiMu 0OyueHust maremaruke B 10—11 kiraccax Ha
06a30BOM YPOBHE SIBJISIOTCS:
. (dbopMHpOBaHKE EHTPATIBHBIX MATEMATHIECKUX
HOHATHH (YMCIIO0, BEIUYMHA, TeOMeTpUuuecKas Qurypa, nepeMeHHasi,
BEPOSATHOCTh, (PYHKIIKS), OOECHEYMBAIOIINX MPEEMCTBEHHOCTh |
NEePCHIEKTUBHOCTh MATEMAaTHIECKOT0 00pa30BaHusl 00YUatOLIIXCS;

® MOABCACHUC ydallluXCsa Ha JOCTYITHOM JIsI HUX YPOBHE
K OCO3HAHHUIO B3aWMMOCBA3M MATCMATHKU MW OKPYKAOLICIo MHpPA,
IIOHUMAHUEC MaTCMAaTUKHU KaK 4aCTH O6H.[el>i KYJIBTYPBI YEJIOBCUCCTBA,

. pa3BuTHe UHTEVICKTYaJbHBIX U TBOPYECKUX
CITocoOHOCTEH yyaniuxcs, MO3HaBaTeIbHOU AKTUBHOCTH,
MCCIIEIOBATEIHCKUX YMEHNH, KPUTUIHOCTH MBIIIUICHNS,



HHTEpeca K U3y4eHUIO MaTeMaTHUKU;

*  (dopmupoBaHue  (QYHKIMOHAIBLHOW  MaTeMaTHYCCKOH
TPAaMOTHOCTH. YMEHHS PAaclO3HaBaTh MAaTEMaTUYCCKUE ACIEKThl B
PEaNbHBIX KU3HEHHBIX CUTYAIUSIX U MIPHU U3YUCHUH JPYTHUX Y4eOHbBIX
MIPEAMETOB,

MIPOSIBJICHUS 3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYyTHUPOBATH HX
Ha SI3bIKE MaTEMaTHKH U CO3/1aBaTh

MaTeMaTU4YEeCKue MOJIEIIH, [IPUMEHATD OCBOCHHBIN
MAaTeMaTUYECKUU amnmapar JUIsL peuieHus
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJ]ad, UHTEpIpPETUpOBaTh U

OLIGHUBATh IOJTY4YCHHbIE PE3YIbTaThI.

OcHOBHBIE TUHUH cojiepkaHusi Kypca marematukn B 10—11 kmaccax:
«Yucna v BEIYUCICHHS», «ANredpa» («AnredpanyuecKue
BBIpaXEHUD», «YpaBHEHMs U HepaBeHCTBa»), «Hauama maTemarmyeckoro
aHanmmza», «leomerpusi» («'eomeTpuueckue GUTYpl W HXCBOHCTBa»,
«M3MepeHne reoMeTpUYEcKUX BEIMYHH»), «BeposSTHOCTb M CTaTUCTHKA».
JlaHHble JIMHUU pa3BUBAIOTCS NapajyieNbHO, KaXJaas B COOTBETCTBUM C
COOCTBEHHOH JIOTUKOW, OJJHAKO HE HE3aBUCHMO OAHA OT JAPYroi, a B TECHOM
KOHTaKTe M B3auMOJIeHCTBIH. Kpome 3Toro, uX 00beMHSET JornyecKast

COCTABJISIONIAs], TPAJAUIIMOHHO MPHUCYIIAsi MAaTEMAaTHUKE U ITPOHU3BIBAIOIIAS BCE
MaTeMaTHYECKUE KYpChl M cojepxareiibHble JuHuu. CHopMyIMpOBaHHOE B
denepanibHOM  TOCYJApCTBEHHOM 00pPa30BATEIBHOM CTaHJAPTE CPEHErO
obrmrero oOpa3oBaHusi TPeOOBAHUE «BIAJICHUE METOJAMH JIOKA3aTeNbCTB,
AITOPUTMAMH  PEIICHUs] 3a7a4; yMeHHe (OPMYJIMPOBATH OMPEICICHHUS,
aAKCHOMBI

U TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH JIOKA3aTEIBHBIE PACCYKICHUS B XOJIE
pelIeHus 3a71a9» OTHOCUTCS KO BCEM Kypcam,

a (OpMUPOBAHUE JIOTUYECKUX YMEHHH paclpeesieTcs 0 BCeM rofam
o0OydeHust Ha ypOBHE CPEIHET0 00I11ero 00pa3oBaHusI.

MECTO YYEBHOI'O NTIPEIMETA «MATEMATHKA»
B YYEBHOM IIVIAHE

B COOTBETCTBUU c ®denepanbHbIM roCyIapCTBEHHBIM
00pazoBaTeNLHBIM CTAHIAPTOM CPEIHETO OOIIET0 00pa30BaAHM



MaTeMaTHKa  SIBISETCS ~ 00s3aTeNbHBIM OpeMEeTOM  Ha  JaHHOM
YpOBHE 00pa30oBaHusl. Hacrosmeit paboueii  mporpammoi
peaycMaTpuBaeTcsl u3yueHue ydebHoro mpeamera «MaremaTuka» B
pamMkax TpEéx yueOHBIX KypcoB: «Anrebpa u Hayajga MaTeMaTHYECKOTO
aHanuzay, «['eomeTpus», « BeposTHOCTh
U CTaTUCTUKa». DOpMUPOBaHME JOTMYECKUX YMEHHUH OCYILIECTBIISIETCS Ha
NPOTSHKEHUH BCeX JeT OOydeHMs1 B CTapuield MIKOJe, a AJIEMEHTHI JIOTHKH
BKJIIOYAIOTCSI B COJEPIKaHUE BCEX
Ha3BaHHBIX BBIIIE KypcoB. B yueOHOM 1utane Ha n3ydenne Marematuku B 10—
11 kmaccax oTBOAMTCS 5 y4eOHBIX YacoB B HEJENIO B TCUCHHE KAKIOTO Toja
oOyuenwusi, Bcero 350 y4eOHBIX 4acoB.

TemaTuueckoe TJIAHUPOBAaHME YYEOHBIX KYpPCOB U PEKOMEHIyeMOe
pacmpenencHue y4yeOHOrOo BpEeMEHM JJIsl  HM3Y4YCHUS OTHENbHBIX TEM,
NpeUIoKeHHbIE B HACTOAIIEM mporpamMme, HaJ0 paccMaTpuBaTh Kak
MpUMEpHbIE OPHUEHTUPHI B TIOMOIb COCTaBUTENIO aBTOPCKOW paboueit
HPOrpaMMbl U NMPEKAE BCETO YUUTEN0. ABTOp paboueill mporpaMMsbl BIIpaBe
YBCJIWYUTHb WM YMEHBIIUTL NPCIJIOKECHHOEC YUCIIO y‘-IGGHLIX 4JaCoB Ha TEMY,
YTOObI YIIyOWUTBCSI B TEMAaTHUKYy, 3aWHTEPECOBABILYI0 OOYyYarOIIMXCS, HIIH
HallpaBUTb YCWIMS Ha IPEOJOJICHUE 3aTpylHEHUH. JlomycTHMO Takxke
JIOKaJbHOE IIepepaclpelelicHue M I1epeCTaHOBKA IEMEHTOB COJEp KaHUs
Kypca BHYTPH JaHHOTO KJacca.

Konn4decTBO pOBepOUHbIX paboT (TeMaTHYECKHA U UTOTOBBIN KOHTPOJIb
KauecTBa YCBOCHMsI y4eOHOrO MmarepHana) M HX THUIl (CaMOCTOSTEIbHBIC H
KOHTPOJIbHBIE pabOTHI, TECThI) OCTAIOTCSI HA YCMOTPEHUE YUUTEIIS.

Taxxe yunTenb BIpaBe YBEIMYWTh WM YMEHBIIUTH YHCIO Y4eOHBIX
4acoB, OTBEAEHHBIX B paboueli mporpaMMe Ha
0000111eHe, TOBTOPEHUE, CUCTEMATU3ALUIO 3HAHUI 00yJaromuxcsl.
EQuHCTBEHHBIM, HO IPUHLNIINAIIBHO BAXKHBIM KPUTEPUEM, SIBIIIETCSA
JOCTIKEHHE Pe3yNbTaToB 00yUeHHMs], yKa3aHHBIX B HACTOSIIEH IpOorpamMMme.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUAYYEBHOI'O




INPEAMETA «MATEMATHUKA»

OcBoenne y4eOHOro mnpeamera «MaTemaTuka» JOMKHO OOECIeUnBaTh
JMIOCTHKEHHE Ha YyPOBHE CpEIHEro OOIIero o0pa3oBaHUS —CIEAYIONIUX
JUYHOCTHBIX,  METalmpeIMETHBIX W  MPEIMETHBIX  00pa30BaTeIbHBIX
Pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JImgaHOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPAaMMBI  y4eOHOTO TIpeaMera
«Marematukay XapakTepU3yrTCs:

I'pasrcoanckoe éocnumanue:

c(hOPMUPOBAHHOCTHIO ~ TI'PAXKJAHCKOM  IMO3UIUU  OOYYarolIerocs Kak
aKTHUBHOTO ¥ OTBETCTBCHHOTO  WI€HAa  POCCHMCKOro  OOIIECTBa,
MPEJCTAaBJICHUEM O  MaTeMaTHYeCKUX  OCHOBax  (DyHKIIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHHM, NPOIEAYp TI'PaXKIAHCKOTO OOIIECTBa
(BBIOOPBI, OIIPOCHI ¥ TIP.), YMEHHEM B3aUMOICHCTBOBATh
C COIMAIbHBIMHA WHCTHTYTaMU B COOTBETCTBUU C X (PYHKIUSAMHU U
HA3HAUYCHUEM.

Ilampuomuueckoe gocnumanue:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IPaXIaHCKON MJIICHTHYHOCTH, YBAYKESHUS
K [IPOIJIOMY M HACTOSIILIEMY POCCUICKON MaTEMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JOCTHXKCHUSIM POCCUHCKUX MaTEeMaTHUKOB U
poccuiicKoi MaTeEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTUKEHUM B
JIPYTHX HAayKax, TEXHOJIOTUAX, chepax IKOHOMHUKH.

Jlyx06H0-HpAGCMBEEHHO20 60CNUMAHUA.

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEH poccuiickoro HapoJa,
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUM HAYKH U
JEATEIbHOCThIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYNBOTO OYIyIIeTo.

Jcmemuueckoe socnumanue:

9CTETUYECKUM OTHOILICHHEM K MHUPY, BKJIIOYAs SCTETUKY MaTEMaTUYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pelIeHuH, paccyXJIeHUH;
BOCIIPUUMYHBOCTHIO K MAaTEMATUUYECKUM aceKTaM



Pa3JIMYHBIX BUAOB UCKYCCTBA.

Du3uyeckoe socnumanue:

C(bOpMI/IpOBaHHOCTL}O YMEHHA NPUMECHATL MATCMAaTU4YCCKUEC 3HAHHUSA B
HHTCpECax 3A0pOBOro H 0e30ImacHoro o6pa3a JKHM3HH, OTBCTCTBCHHOI'O
OTHOLICHUS K CBOCMY 3/10POBbIO (SHOPOBOG IIUTAaHUC,

cOaaHCUpPOBAHHBIA PEXKHUM 3aHITHH M OTIbIXa, peryisipHas Quzndeckas
AKTHBHOCTD); (DU3MYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATHSIX CIIOPTHBHO-
03JIOPOBHUTENILHOU JICATEITHLHOCTBIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM  IIEHHOCTH  TPYIOTIO0NS;
HHTEPECOM K pasiuyHbIM  cdepam npodecCHOHATBHON  JesITeNbHOCTH,
CBSI3aHHBIM C MaTeMaTHKOH W e€ MNPWIOKEHUSIMH, YMECHHEM COBEpIIaTh
OCO3HaHHBIA BEIOOP Oymymiedl mpodeccnn W pearn30BBIBATH COOCTBEHHBIS
JKU3HCHHBIC IJIaHbl, TOTOBHOCTBLIO U
CHOCOOHOCTBIO K MaTEMaTHUECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha
HpOTH)KeHI/II/I BCCI:I JKU3HU, TOTOBHOCTBHIO K
AKTUBHOMY YYaCTHIO B PEIICHUM TMPAKTHYCCKUX 33]ad MAaTeMaTHUECKOU
HATPaBJICHHOCTH.

IKonozuueckoe eocnumanue.

c(OPMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYyJIbTYphl, TOHHUMaHHUEM BIIUSHUS
COIUANTbHO-9KOHOMHUECKUX ~ TPOIIECCOB HA COCTOSIHUE TMPHPOTHOH |
COITMANTLHON CpeJibl, OCO3HAHHEM TI00ATBLHOTO XapakTepa SKOJIOTHUECKUX
npoOjeM; OpHEHTalMell Ha NPUMEHCHWE MATEeMAaTHUYCCKUX 3HAHWW JUIs
pelieH s 3a1a4 B 00JIACTH OKPYIKAIOIIEeH Cpe/ibl, IUIAHMPOBAHUS TTOCTYITKOB U
OLICHKU UX BO3MOJKHBIX ITOCJIEICTBUI JJI1 OKPYIKAIOLIEH CPEJIb.

Ilennocmu nayunozo no3Hanus.

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKH H OONIECTBEHHOW TMPAKTUKH, TOHHUMAHHEM
MaTEeMaTHYECKOW HAayKW KaK C(epbl YeJIOBEUECKOU JIEATENIbHOCTH, JTAloB e
Pa3BUTHS ¥ 3HAYUMOCTH IJISl PA3BUTHS IUBWIM3AINHN, OBJIAJCHUEM SI3BIKOM
MAaTE€MaTUKU U MaT€MaTUYEeCKON KyJNbTYpOW KakK CPEICTBOM IO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBISTh IPOEKTHYIO U UCCIIEIOBATEIBCKYIO



ACATCIIbHOCTD MHAUBUAYAJIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3ysbTaThl OCBOCHHUS MPOrPaMMbl y4eOHOTO
npenmera «MateMaTHKa XapaKTePU3YIOTCS OBJIaJICHUEM
YHUBEPCATbHBIMH NO3HABAMEIbHLIMU oeticmeusimu,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUSMU, VHUBEPCAbHBIMU
PeYAMUBHBIMU OCUCMBUIMU.

1) Vuusepcanvnvie noznaeamesnbHble Oeticmeus, obecneuusarom
Gopmupoganue  6a308bIX  KOSHUMUBHLIX — NPOYECCO8  00YUAIOUWUXCSL
(oceoenue memoooe nosHamusi  OKpydCcaweco mMupa, npuUMeHeHue

Jl02UYeCKUx, UCCed08amenbCKux —onepayull, yMmeHutl pabomams
ungopmayuetr).

Bbazoevie uccneoosamenvckue oeiicmeus:.

*  HCIOIB30BaTh BOMPOCH KaK UCCIIEI0BATEIHCKIUI HHCTPYMEHT

no3HaHus; (GopMyIHpPOBaTH BOMPOCH], (UKCHPYIOLIME MPOTHBOPEUHE,
podieMy, ycTaHaBJIMBaTh HCKOMOE U JaHHOE, (DOPMHUPOBATH THIIOTESY,

apryMEHTUPOBAThH CBOIO MO3ULIUIO, MHEHHUE;

*  [POBOAMUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT,

WCCIIEIOBAHNE 110 YCTAHOBJICHHWIO OCOOEHHOCTEH MaTeMaTH4ecKOTro
o0beKTa, SBJCHMsI, IPOIECCA, BBISBICHHIO 3aBUCUMOCTEH MEKIY

00bEKTaMH, SIBJICHUSIMH, TTPOIICCCAMU;

*  CaMOCTOSITENILHO  (OPMYJIUpPOBaTH  OOOOIICHHMSI W BBIBOJIBI
pe3ynbTaTaM MpoBeaEHHOTO HAOIIOACHNS, UCCIIETOBAHMS,
OLICHMBATh JOCTOBCPHOCTDH IMOJIYUYCHHBIX PE3YJIbTATOB, BEHIBOJOB 1
00001IIeHMIA;

° MMPOrHO3UpPOBATL BO3MOKHOC PA3BHUTHUC MPOLECCA, a TAKIKC BbIIBUI'AThb

MPEAIIOJIONKEHUA O €0 Pa3BUTUHN B HOBBIX YCJIOBUAX.

Paboma c unghopmayueir:

° BBIABJIATH ,E[e(i)I/ILII/ITBI I/IH(l)OpMaI_II/II/I, JaHHBIX, HGO6XO,I[I/IMI>IX JJIs1 OTBETA

Ha BOIIPOC U JJIs PEIICHUS 3a/1a4H,

* BbIOWpaTh HWHPOPMAIMIO W3 HWCTOYHWKOB PA3IUYHBIX THUIIOB,

AHAJIU3UPOBATDH, CUCTCMATU3UPOBATH U UHTCPIIPECTUPOBATH



MH(OPMAITUIO Pa3IMYHBIX BUIOB U (JOPM MPEICTABICHUS,
*  CTPYKTYpHUPOBATh HHPOPMAIHUIO, IPEACTABIATE €€ B pa3IMIHbBIX
(dhopmax, WLTIOCTPUPOBATH T'PaPUICCKH;

*  OICHHMBATh HAAGKHOCTH MH(POPMAIIMU TIO CAMOCTOSITEIIHBHO
c(hopMyITHpPOBaHHBIM KPUTEPHSIM.

1) Vuueepcanvnvie kommynukamuensle delicmaus, 0becneyusaiom
CHOPMUPOBAHHOCTND COYUATLHBIX HABBIKOE 0OVUATOUUXCA.

Obwenue.
*  BOCIHPHHUMATh U (HOPMYIMPOBATH CYXJICHHS B COOTBETCTBHH C
YCJ'IOBI/ISIMI/I u LeiisiMu O6HIGHI/I$1; SAICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI)
CBOHO TO‘IKy 3peHI/I$1 B YCTHI)IX U TIMCBMCHHBIX TCEKCTaX, AdaBaTb
MOSICHEHUS TI0 XOJTY
peleHHs 331a91, KOMMEHTHPOBATh MOJTY4YCHHBIH pe3ysbTaT;

* B XOJI¢ 00CYXJICHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYXIaeMOit
TEMbI, MPOOJEMBbI, peliaeMoi  3a7a4yd, BBICKA3bIBATH  HJICH,
HAIICJICHHBIC HA MOWCK PEIICHHS; COMOCTABIATh CBOU CYXKJCHHS C
CYXJICHUSIMU JIPYTHX YYaCTHUKOB JHAJTIOra, OOHAPYKUBATh Pa3iHuyKe
U CXOJICTBO
MO3HIINIL; B KOPPEKTHOM (hopme HOPMyITUPOBATh PA3HOTIACHS, CBOH
BO3PaXKCHHUS,

*  OmpenacTaBNATH pe3yNbTaThl PEHICHUS 3aJa4yd, DKCIEPUMEHTA,
WCCIIC/IOBAHUS, MPOCKTA; CaMOCTOSITEIBHO BbIOUpaTh (opmar
BBICTYIUJIEHUS C YYETOM 3aj1a4
MPE3EeHTAIMU U 0COOEHHOCTEH ayIMTOPHH .

Compyonuuecmeo:

* [IOHMMAaTh ¥ WCIOJbL30BaTh MPEUMYINECTBA KOMAaHIHOW W WHIU
BUJIyaJIbHOH paOoThl MpU pelleHHH YYeOHBIX 3aja4; NMPHUHUMATh
Hellb  COBMECTHOM JICATENHbHOCTH, IUIAHHUPOBATH  OPTaHHU3AIHIO
COBMECTHOH paboThl, pacrpeensTh BHIbl PadOT, JOTOBAPUBATHCS,
o0cyXJaTh TMPOLECC W Pe3yibTaT pPadOThl; 0000IIAaTh MHEHUS
HECKOJIbKHX JIIO/ICH;

*  yuYacTBOBaThb B TIpYNNOBBIX (opmax paboTel (0OCYXICHUs, O0OMEH
MHEHHH, «MO3TOBBIC IITYPMbD» M HWHBIC); BBIMOJHATH CBOK YacTh
paboThl ¥ KOOPJUHHPOBATH CBOW JCWCTBHSI C APYTMMH YICHAMH
KOMaHIbI,



*  OLIEHMBATh KAUYECTBO CBOETO BKJIaJa B OOLIUI IPOIYKT 110
KpUTEpHSIM, cHOPMYIHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSI.

2) YHnusepcanvnovie pezynamugHble Oelicmaus, obecneuusaiom
opmuposanue cMulC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopzanuzayus:

*  COCTaBIAATH IUIAH, AJTOPUTM pEUICHHS 3aJadd, BBIOMPATH CIOCOO
peuieHus ¢ y4ETOM UMEIOIINXCSl PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBAThH
BapUAHThI PELIEHUN C YYETOM HOBOM
MHPOPMAITUH.

Camoxonmpony:

*  BIAJCTh HABBIKAMU TI03HABATEIIBHON PEQIICKCHUU KaK OCO3HAHHS
COBEpIIAEMbIX AEHUCTBUM U MBICIUTEIIbHBIX
MPOIECCOB, HMX PE3YJIbTATOB, BIAJETh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJISI MpoIecca M Pe3ysbTara PElICHUs MaTeMaTHUYeCKOU
3aJa4u;

*  TPEIBHUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUU
3a/1a4d, BHOCUTH KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB,  JAaHHBIX, HAWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYJIHOCTEH;

*  OIICHWBATHh COOTBETCTBHE PE3yJIbTaTa LEIH W YCIOBHUSAM, OOBICHITH
MPUYUHBI  JOCTIDKCHHS] WO  HEIOCTIDKCHHSI  PE3yJIbTaTOB
JICSATEIIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLICHKY MPHUOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIE pe3ynbTaTsl OCBOGHHSI  pabouell  MpoOrpamMmbl 1o
MaTE€MaTHUKE NPCACTABIICHEI 110 I'0JaM 06yquH;1 B paMKaX OTACJIbHBIX KYpPCOB B
COOTBETCTBYIOIMX pa3jenax Hacrosuei IIporpaMmMbl

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HEJIX N3YYEHUSA YYEBHOI'O KYPCA



Kypc «Anrebpa n Hayana MaTeMaTHYECKOTO aHATIN3a» SBISIETCS OIHUM H3
Hamboee 3HAYMMBIX B TIPOTPaMME CTaplied IIKOJBI, ITOCKOJBKY, C OJIHOM
CTOPOHBI, OH OO0ECIEYMBACT WHCTPYMEHTAIbHYI 0a3y JUIs H3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KypPCOB, a C JAPYTrOil CTOPOHBI, (POPMHUPYET JIOTUIECKOE U
a0CTpaKTHOE MBIIUICHUE YYallUXCs HAa YPOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB WH(GOpPMATHKH, OOIINECTBO3HAHMSI, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca yJaIuecs OBJIaIeBal0T YHUBEPCATHHBIM S3bIKOM

COBPEMEHHOIl  Haykd, KoTopas  (OpPMyIHpyeT  CBOM  JOCTIKCHHUSB
MaTeMaTH4ecKoi popme.

Kypc anredpbl 1 Hayaja MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBAETOCHOBY
JUISL YCIICUTHOT'O OBJIAJICHHS 3aKOHAMU (DU3UKU, XMMHUHU, OUOJIOTUH, MTOHUMAHHUS
OCHOBHBIX TEH/ICHIINH SKOHOMHKH H
O0IIECTBEHHOH KHU3HH, TTO3BOJISICT OPUSHTUPOBATHECS B COBPEMEHHBIX ITH(POBBIX
U KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BAThH HUX B HOBCCHHCBHOﬁ
)Ku3Hu. B Toxke BpEMs OBJIAICHUC a6CTpaKTHBIMI/I U JIOTUYCCKH CTPOIrMMU
MaTEMAaTHYCCKUMUN KOHCTPYKIUAMU pa3sBUBaAcCT YMCHUC HaxoJuThb
3aKOHOMEPHOCTH,
00OCHOBBIBATh MCTUHHOCTH YTBEP)KACHUS, HCIOJIB30BaTh 000OIIEHHE W
KOHKPETH3alMio, abCTparupoBaHHEe M aHAJIOTHIO, (OPMHUPYET KpEaTHBHOE H
KPUTHUYCCKOC MBIINUJICHUEC . B XO0AC U3y4YCHUA anrerH W HadyaJl MaTEMAaTU4Y€CKOIo
aHanM3a B CTapIIedl IIKOJNe YydYaliuecs IOJAyYaroT HOBBIM OIBIT PEIICHUS
MPpUKIIAJIHBIX 3a/da4, CaMOCTOATCIIbHOI'O0 IMOCTPOCHUSA MATEMATUUYCCKUX MOI[eHeﬁ
pEaNbHBIX CUTYallMid M WHTEPIPETAluH TIOJYyYeHHBIX PEIICHHH, 3HAKOMSTCS C
npUMepaMy  MaTeMaTHYeCKUX 3aKOHOMEPHOCTeH B TPUpOJE, Hayke W B
HCKYCCTBEC, C BBIJAIOMIUMHUCA MAaTEMATUUCCKUMHN OTKPBITUAMU U UX aBTOpaMu.

Kpr 06J1a):[aeT 3HAYUTCIIBbHBIM BOCIIMTATC/IIbHBIM ITIOTCHIIUAJIOM,

KOTOPBIM peanu3yercs Kak uepe3 yuyeOHBId Marepual, CIoCOOCTBYIOLIUH
(OpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHMS, TaK U

yepes cneuupuxky yueOHOMH JIeSITENIBHOCTH, Tpedyromien
CaMOCTOSITEIBHOCTH, AKKYpaTHOCTH, MPOIOJKUTEILHON
KOHLICHTPAIN BHUMAaHHS U OTBETCTBEHHOCTH 3a HOJTyYCHHBIH

pe3ynbTar.



B ocHoBe Meromukm oOyueHHs anrebpe W HadalaM MaTeMaTHYeCKOTO
aHaJIN3a JIGKUT JIEATSIIbHOCTHBIN MTPUHIIUT O0YUYCHHS.

B crpykrype kypca «AnreOpa W Hayalla MaTeMaTHYECKOTO

aHaJlM3a» MOXHO BBIICIHTDH CIEIYIOIINE CONAepKATeIbHO-METOANYECKNEe JTHHNM!
«Yucna u BeraucieHus», «OyHkImK U rpagukm», «YpaBHEHUSI © HEPABEHCTBAY,
«Hauama maTremaTndeckoro aHaianza», «MHOXecTBa U JoTHKa». Bce OCHOBHEIE
CoJIepKaTeTbHO-METOJUYECKHE JIMHUN H3Y4YaroTCsl Ha TPOTSDKEHHUH JBYX JIET
00y4eHHs! B CTaplIed MIKOJE, ECTECTBEHHO JOTMOJHSIS APYT Apyra U MOCTEIIEHHO
HACBIIIASCh HOBBIMH TeMaMHU W pasnieiamMu. MOXKHO C YBEPEHHOCTHIO CKa3aTh,
YTO JaHHBIM KypC SBISIETCS MHTETPaTUBHBIM, IMOCKOJIbKY OOBenuHSET B cede
coJiepyKaHue HECKOJIbKHX MAaTeMaTHYCCKUX JUCLIUILIMH: anredpa,
TPUTOHOMETPHS, MAaTeMaTUIECKHUI aHAIIN3, TEOPHsI MHOKeCTB U 1ip. [1o Mepe Toro
KaK ydJaluecs OBJIaJIeBaroT BCE OoJiee IMMPOKUM MaTEeMaTHYCCKIM

anmaparoM, y HUX MOCJIe0BaTeNbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHUYECKYI0 MOJENb DPEAIbHOW CHUTYyallMM, NPUMEHSITb 3HAHMI,
HOJTyYeHHBIE B Kypce «Anredpa M Hayajga MaTeMaTHYeCKOrO aHalIW3ay, I
pelieHnsT CaMOCTOSTENILHO C(HOPMYIMPOBAHHON MaTeMaTU4ecKOW 3ajiaduu, a
3aTeM MHTEPIPETHPOBATH MOTYUEHHBIN pe3yJIbTar.

ConeprkareabHO-MeTOAuYECKas TUHUS «HKclia U BRIYUCICHUS 3aBEPIIACT
(hopMUpOBaHUE HABBIKOB HUCIIOJIb30BaAHMS JICHCTBUTEIBHBIX YUCEII, KOTOPOE OBLIO
HayaTo B OCHOBHOM 11koJje. B crapuieit mkomne
0co00e BHUMaHHWE yJensercss (OPMUPOBAHUIO TMPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOUAIONIMX B Ce0s HCIOJIb30BAHHE Pa3IMYHBIX (GOPM 3amucu
JEUCTBUTEIBHOIO YMCIIA, YMEHHE PALMOHAIBHO BBIMOJHATH IEUCTBHUSI C HUMH,
nenaTh MPUKHUJKY,

OIIGHWBATh pe3ynbTaT. OOydYaromiuecss IOJy4aloT HaBBIKA MPUOIMKEHHBIX
BBIYMCJICHHUH, BEITIOJIHEHHS JIEHCTBUI C YMCIIAMHU,

3alMCaHHBIMU B CTaHJAPTHOU (hOpMeE, HCIIOJIb30BAaHUSI MATEMATHIECKUX
KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUU.

Jluansa «YpaBHEHHS U HEPABEHCTBA» PEATNU3yETCs Ha MPOTHKEHUH BCETO
00ydJeHHs B CTapIIeH IKOJIE, TOCKOIBKY B KXKIOM



paszene mporpaMMbl TIPEIYCMOTPEHO PpEIICHHEe COOTBETCTBYIOIIMX —3ajad.
Vuyamyecs: OBIaIeBalOT pa3INIHBIMA METOAAMH PEIICHHS

LEJIBIX, PAallMOHATIBHBIX, UPPAHOHABHBIX, TOKAa3aTeIbHBIX, JOrapu()MUIECKUX U
TPUTOHOMETPUYECKUX YPaBHEHHH,

HEpaBEHCTB W WX CHCTeM. [lodydeHHbIE YyMEHHS HCIONIB3YIOTCS IPH
uccienoBaHny (QYHKIMH C TIOMOIIBIO TPOM3BOAHOMN, PEUICHUH HPUKIAJIHBIX
3a/1a4 ¥ 33/1a4 Ha HAXOXK/ICHNE HauOOJBIINX W HANMEHBIINX 3HAUYCHNH (QyHKIUH.
JlanHas cozepKaTenbHas JIMHUS BKIIOYACT B ce0sl Takke POPMUPOBAHNE YMEHUH
BBITIOJTHATH PACUYETHI

no ¢opmynaM, mpeoOpa3oBaHUS ILEJIbIX, PAlMOHAIBHBIX, MPPAIMOHATBHBIX H
TPUTOHOMETPUYECKUX BBIPKEHHM, a TaKKe BBIPAKCHUH, COJIEPKAIINX CTEIICHH
u sorapudmel. braromaps u3ydeHnIo anredpandeckoro Marepuaia MpOHCXOIUT
JanpHellee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAaKTHOIO — MBIIUICHHUS
ydammxcs, (OPMHUPYIOTCS HAaBBIKM JIEIyKTUBHBIX paccyKAeHHH, paboThl C
CHMBOJIBHBIMH (hOpMaMH, TPEJCTABICHHS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B
BUJIC PAaBEHCTB W HepaBeHCTB. AnreOpa mpearaet 3hekTuBHbIC HHCTPYMEHTHBI
IUISL  peIleHHs NPAaKTHYeCKUX W EeCTECTBEHHO-HAy4YHBIX 33/1a4, HArJISIHO
JIEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeTonueckass JMHUS «DyHKIUU H TpaduKu» TECHO
neperuieTaeTcsi ¢ JIPYrMMHU JIMHUSIMH Kypca, TMOCKOJIBKY B KaKOMTO CMBICIE
3a71aéT TOCIEeOBAaTEIbHOCTh HM3YyYeHHS Marepuana. V3ydeHne CTENeHHOH,
MOKa3aTeNbHOM, JIOrapu(@MUYEeCKO ¥ TPUTOHOMETPUYECKHX (QYHKIUH, WX
CBOICTB M TpaMKOB, HCIOJIb30BaHUE (DYHKIMH ISl pEIICHUs 3a7a4d U3 JIPyTrux
Y4eOHBIX MPEIMETOB M PEATbHOM KHU3HU TECHO CBSI3aHO KaK C MAaTEeMaTHUECKUM
aHaJM30M, TaK W C pelIeHHEeM ypaBHEHUI M HepaBeHCTB. [Ipu 3Tom Oombimoe
BHUMAaHUE yzaeisiercss (QOpPMUPOBAHMIO yYMEHHsI BbIpakaTb (QopMyiamu
3aBUCUMOCTH MEXJYy pPa3JIMYHbIMH BEJIWYMHAMHE, HWCCIIEA0BATh IONyYCHHBIC
¢yHKUMH, cTpouTh MX Tpaduku . Matepuan 3ToH CoOAep)KaTeNbHOH JUHHUN
HalleJIeH Ha pa3BUTHE YMEHUH M HAaBBIKOB, MO3BOJIIONIMX BBIpaXKaTb
3aBUCUMOCTH MEXJly BEIM- YWHAMH B pPa3uuHON (opMme: aHATUTHYECKOH,
rpaduuecKoi u

cioBecHOU. Ero wu3ydeHue CrmocoOCTBYEeT pAa3sBUTHIO  aJrOPUTMHYECKOIO
MBIIIJIEHUS], CIIOCOOHOCTH K 0000IIEHNIO 1



KOHKPETH3AINH, UCTIOIH30BAHUIO aHATIOTHIA.

ConepxarenbHasi JuHUs «Havyana MareMaTnyeckoro aHalin3a MO3BOJISET
CYIIECTBCHHO PACHIUPHUTHL KPYT KaK MaTeMaTHYCCKHX, TAK W MPUKIAIHBIX 3a]1ad,
JIOCTYITHBIX 00YYalONUMCs, Y KOTOPBIX MOSBISCTCS BO3MOXKHOCTh HCCIICIOBATh U
CTpouTh Tpaduky QYHKIWH, OMpEeAeNsITh WX HAWOONBIINE W HaWMEHBININE
3HAYCHUsI, BEIYUCIISIT TIOMIAIU PUTYP U 00BEMBI TN, HAXOJAUTh CKOPOCTH

U yCKOpeHMs mpoueccoB. [laHHas copepkaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHUSI MaTeMaTHUYECKUX MOJEJe pealbHbIX CHTYaIHi,
HaXOXKIACHUS HAWIYYIIero pelleHus B NPUKIAAHBIX, B TOM  4YHCIE
COLIMATbHO-3KOHOMHYECKHUX, 3aa4ax. 3HaKOMCTBO c OCHOBaMH
MaTEeMaTHYECKOI0  aHajiM3a  CIOCOOCTBYET — pa3BUTHIO  aOCTPAaKTHOIO,
(OopMaTbHO-IOTMYECKOr0 M KPEATMBHOT'O MBILIUICHHS, (JOPMHUPOBAHUIO YMEHHH
pacro3HaBaTh MPOSBICHUS 32aKOHOB MaTEMaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecst y3HalOT O BBIIAIOIINXCS pe3yjbTaTax, HOJIy4YEeHHBIX B XOJ€ pas-
BUTHSI MATEMATHKH KaK HAyKH, U UX aBTOPax.

CopnepxxarenbHo-MeTOAMYECKAasT JMHUA <« MHOXeCTBa U JIOTHKa» B
OCHOBHOM ITOCBSIIICHA 3JIEMEHTaM Teopuu MHOJKECTB.
TeopeTUKo-MHOKECTBEHHBIE ITPEICTABIICHUS IPOHU3BIBAIOT BECH KYPC LIKOJIbHOM
MaTEeMaTHKU W TpeJiaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, O0BEIUHSIONIHIA
BCE pa3lenbl MaTeMaTUKU W €€ NPUIIOKEHUM, OHM CBSI3bIBAIOT Pa3HbIC
MaTeMaTUYECKUE [UCLUUIUIMHBL B eauHoe 1enoe. IloaToMy BaxkHO JaTh
BO3MOHOCTh IIIKOJIbHUKY TIOHH- MaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMAaTUKH U UCIIOJIb30BaTh €0 AJIs1 BEIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa 1 Hayajia MaTEMaTUYECKOT'O aHAIHM3a» MPUCYTCTBYIOT
TaK)k€ OCHOBBl MaTEeMaTHMYECKOIO0 MOJEIUPOBAHUS, KOTOpPbIE IPU3BAHbI
chopMUpOBaTh  HABBIKM  TOCTPOCHHUS  MOJENCH  peajbHBIX  CHUTYaIlWid,
WCCIIEIOBAHNAA  JTUX  MOJEJe C TOMONIbI0  ammapara anreopsl  u
MAaTeMaTHYECKOTO aHaln3a M WHTEPIPETAIlNN TTOTYICHHBIX PE3yNbTaToB. Takue
3aaHusl BIUIETCHBI B KaXKIBIH W3 pa3lielioB TMPOTPaMMBI, TOCKOJBKY BECh
MaTepuai Kypca IMIHUPOKO MCIOIb3YeTCs JUIsl PelIeHHs MPUKIAIHBIX 3an1ad. [Ipu
perieHuu
peaNbHBIXITPAKTHYECKUX3a1adydal[UeCsIPa3BUBAIOT
Ha0JI0IaTEIILHOCTD, yMEHUE HaXO0JIUTh 3aKOHOMEPHOCTH,



a0CTparupoBaThbCs, HMCIOIB30BAaTh AHAIOTHIO, 0000MATh W KOHKPETH3UPOBATH
npobnemy. JlearenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS TPUKIATHBIX
3aJlay OpraHu3yeTcsl B MPOIECCe M3YUYCHHS BCEX TeM Kypca «AireOpa v Hadaia
MaTEeMaTHYECKOTO aHATH3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOoMy tuiany B 10—11 kiaccax u3ydaercst yueOHBIH Kypc
«Anrebpa ¥ Hayaja MaTeMaTHMYECKOI'O aHajIM3a», KOTOPbI BKIIOYAeT B ceOs
CIIeyIOIllMe OCHOBHBIE pa3jienbl coiepkaHus: «Yucna M BBIYUCIECHUSNY,
«YpaBHeHHs W  HepaBeHCTBay, «DyHkmmm u Tpadukm», «Hauama
MaTeMaTH4YeCKOro aHanu3a» U «MHOXKeCTBa U JIOTHKay.

B yueOHOM rmnane Ha wW3y4YeHHE Kypca anreOphl W Hadal
MaTeMaTHYECKOTO aHAIN3a OTBOJUTCS HE MeHee 2 yUeOHBIX YacOB B
Hegemo B 10 kmacce w He MeHee 3 y4YeOHBIX YacoB B HEEIO
B 11 xiracce, Bcero 3a jBa roja o0y4eHus — He MeHee 175 yueOHBIX 4acoB.

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATHI
OCBOEHUS PABOYE ITPOTPAMMEI KYPCA
(II0 TOJIAM OBYUYEHMSI)

OcBoeHnue y4eOHOro Kypca «Ajrebpa W Hayaja MareMaTHYECKOTO
aHaM3a» Ha YPOBHE CpeJHEro oO0Iiero oOpa3oBaHUs JIOJKHO O0ECeYrBaTh
JOCTIDKEHHE CIIETYFOIIUX
MPEIMETHBIX 00pa3oBaTeNbHBIX pe3yabTaToB:



10knacc

Yucya 1 BLIYUCICHHUS

OrniepupoBaTh HOHSTHSIMU: paIoHaIbHOE u
JeHCTBUTEIBHOE YKCII0, OOBIKHOBEHHAs W JIECATHYHAS
JpOOb, TIPOIICHTHI.

BBIMONHATS apuMeTHYCCKHE oriepaiyu c

palOHaJIbHBIMHUN ILCfICTBI/ITGJ'II:HLIMI/I YucCJIaMu.
BrinmonsaTe HpI/I6J'II/I)KéHHI)IC BbIYHMCJICHUS, HUCIHOJIB3Yys IIpaBUjia
OKpYIJICHUA, J€JaTh NPUKUAKY U OLCHKY pE3yJjibTaTa BBIYHCIICHUIA.

OnepupoBaTh TOHATUSMHU. CTENEHb C IIeJBIM [OKa3aTeleM,;
CTaHAapTHas popMa 3aIKCH JICHCTBUTENLHOTO YHUCTa,

KOPEHb HATypaJIbHOW CTETEHH; UCIOJIb30BaTh MOIXOAANIYyI0 (hopMy
3aMycy ACUCTBUTENBHBIX YHUCEN JUISl pelIeHns MPaKTUIeCKUX 3a/ad U
MIPEICTaBICHUS JAHHBIX.

OneprpoBaTh MNOHITHAMH: CHHYC, KOCUHYC M TaHTEHC
[IPOU3BOJIBHOIO YIUIA; HCIOJbB30BATh 3allUCh MPOU3BOJIBHOIO yIja
4yepe300paTHbIe TPUTOHOMETPUUECKUE (DYHKILINH.

YPaBHeHHﬂ H HEPABCHCTBA

OneprpoBaTh MOHATHAMU: TOXKJIECTBO, ypaBHEHHE, HEPaBEHCTRBO,
11eJ10€, paloHalbHOE, HPPAIlMOHAIBHOE
ypaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE yPaBHEHHE;

BrimonHaTs npeobpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN U
peuiaTh TPUrOHOMETPUUECKHUE YPABHEHUS.

BoimmonusaTe  mpeoOpazoBaHus  LENBIX, ~ PAaUMOHAIBHBIX |
HPPALMOHAIBHBIX BBIPAKEHUH U pellaTh OCHOBHBIE TUIIBI LEJbIX,
palMOHAIBHBIX U HPPALIMOHATIBHBIX YPABHEHUM U HEPABEHCTB.

[lpuMmeHsiTh ~ ypaBHEHWST W HEPABEHCTBA  JUIA  PEIICHHS
MaTeMaTHYECKUX 3aJad W 3a7ad W3 Pa3NnYHbIX oOjacTell Haykd U
peaIbHOM KU3HH.

MogenupoBath peajbHble CUTYallud Ha SI3bIKE aJIreOpbl, COCTABISATD
BBIDQKEHHsI, YpaBHEHHs, HEpPaBEHCTBA II0 YCIOBHIO 3a/adH,
WCCIIEIOBATh TIOCTPOCHHBIE MOJIEIHM C HWCIOJB30BAHHWEM arrapara
anreOpsbl.



DyHKUUH U rpadpuKu

OneprupoBaTh MOHATHAMH. (YHKIHS, CHOCOOBI 3amaHus (yHKIIHH,
0o0nacTe ompeneNeHnss W MHOXXECTBO 3HAueHWH (yHKIWH, Tpaduk
(GbyHKIMH, B3aMMHO 0OpaTHBIE (PYHKIINH.

OnepupoBaTh NOHATUSMU: YETHOCTh M HEYETHOCTD (DYHKITUH, HYJIU
(bYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonw3oBath rpaduku (yHKIUNA s PEIICHUS YPaBHECHUH.
Ctpouth M uuTarh rpadUKu JTUHEWHOW (DYHKIWHU, KBaJAPATUUHOM
(YHKIIMH, CTETICHHOW (DYHKITUH C T[EJIBIM ITOKA3aTEeNICM.

Hcnonws3oBath Tpapuku (YHKIMA IS UCCICIOBAHUS MPOICCCOB U
3aBHCUMOCTEH TIPU PEICHUH 3aJ1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
peambHON JKWM3HU, BbIpaXKaTh (OpMyTamMH 3aBHCUMOCTH MEXKIY
BEINYHHAMH.

Hayasa MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBatb MOHATHSIMU: I0CTIEI0BATEIILHOCTD,
apupMeTHYecKas U reoMeTpHYecKast IPOTrPECCHH.
OnepupoBatb MOHATHSIMU: 0eCKOHEYHO yObIBaro1ast

reoMeTpuyecKas HpOrpeccHs, cymMMa OECKOHEUHO yObIBaroLIeh
reOMEeTPUYECKON TIPOTPECCHH.

3agaBaTh IMOCIEIOBATEIBHOCTH PA3IUYHBIMU CIIOCOOAMHU.
Hcrnonb30BaTh CBOMCTBA IIOCIENOBATENBHOCTEH M IPOTPECCUR IS
PELICHNs PeAIbHBIX 33]a4 MPUKJIAJIHOTO XapaKTepa.

MHuoskecTBAa U JIOTHKA

OnepupoBaTh MOHITUSMH: MHOXECTBO, OTIEPAIlUH HAJl
MHOXECTBaAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBECHHBIN amnmapar JUisl ONHUCaHMS
pealbHBIX MPOIECCOB W SIBJICHUH, NMPH PEIICHUH 331a4 W3 JIPYTuX
Y4eOHBIX PEJIMETOB.

OnepupoBaTh MOHATUSIME: OTIPEJICJICHIE, TEOpeEMa, CIIEICTBHE,
JI0Ka3aTeNIbCTBO.



l11lknacc

Yucia ¥ BHIYUCIEHUS

OnepupoBaTh  TMOHATHSAMH.  HATypajbHOE,  IEI0€  YHCJIO;
WCTIONB30BaTh NPU3HAKH JCTUMOCTH IENBIX YHCEIN, Pa3ioKeHHe
YHCIIa Ha MIPOCThIC MHOMKUTENH JUIsl pEIICHUS 3aa4.

OHGpHpOBaTI) MOHATHUEM. CTCIICHDb C pallMOHATILHBLIM IIOKA3aTCIICM.

OnepupoBath MOHIATUSME: JOrapu(M Ynca, TeCITUIHbIC U
HaTypaJbHBIC JIOTAPUPMBI.

YpaBHeHNsI 1 HEPAaBEHCTBA

[IpumensaTs cBoiicTBa cTeneHu I MPeoOpa30oBaHUs BBIPAKCHHIA;
OIICPpUPOBATH TIOHATHUAMU.: I10Ka3aTeJIbHOC YpaBHCHUC n
HepaBCHCTBO; peliaTb OCHOBHLIC TUIIBI ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ
1 HEPABEHCTB.

BrimonusaTe npeoOpazoBaHusl BBIPAXKEHHUH, COAEprKaInuX
Jorapu(Mbl;,  ONEPUPOBATH  MOHATHUSAMH.  JlorapupMHUUECKOe
YpaBHEHHE M  HEPaBEHCTBO;  pELIaTh  OCHOBHBIC  THIIbI
JIOrapu(pMUIECKUX YPaBHEHUIH U HEPABEHCTB.

Haxoauts pemenus npocTelmx TpPUrOoHOMETPUIECKIX
HEPABEHCTB.

OneprpoBaTh MOHATHAMH. CHUCTEMa JIMHEHHBIX ypaBHEHHH U €&
pelIeHne; HCIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHMH Ui
pelIeHus IPAKTUYECKUX 3a/1a4.

HaxoauTts pemeHus npocTelImx CUCTEM M COBOKYITHOCTEN
panMOHAIbHBIX YPaBHEHHN 1 HEPABEHCTB.

MogenupoBath peajbHblE CHTYallMM Ha s3bIKE  anreOpsl,
COCTaBJISITh BBIPAKECHUS, YPAaBHEHHS, HEPABEHCTBA U CHCTEMBI 110
YCIIOBUIO  3aJladyM, HCCIIE0BATh TOCTPOCHHBIE MOJETH C
HCIIOJIb30BaHUEM alapaTa ajreOpsbl.



DyHKUUH U rpadpuKu

OmnepupoBaTh TOHATHAMHU. HepuoAnyeckas (GyHKIH,
MPOMEKYTKA MOHOTOHHOCTH (PYHKIHMH, TOYKH OKCTpeMyMa
(hyHKIIMHE, HanOoNbIIee W HAWMEHbIee 3HAYCHHA (PYHKIUN Ha
IIPOMEXKYTKE; HCIIONb30BaTh HX Ul MCCIEAOBaHMA (YHKLUH,
3aJJaHHOM TpauKOM.

OnepupoBath MOHATHSIMU: rpauKu MOKAa3aTeIbHOM,
JIOTapuU(PMHUIECKON 1 TPUTOHOMETPUUIECKUX (DYHKIIMH; N300pakaTh
UX Ha KOOPOMHATHOM IUIOCKOCTH M MCIIOJb30BATh AJISI PEIICHUS
YpaBHEHUH U HEPABEHCTB.

N3o0paxkaTh Ha KOOPAMHATHOW TUIOCKOCTH TpapUKH JTHHEHHBIX
YPaBHEHHUH U MCIOJIB30BATh UX AJISI PELICHUS CUCTEMBbI JIMHEHHBIX
YpaBHEHUH.

Hcnonb3oBaTh rpadmku GyHKIOMHA U1 HCCIEI0BAHUS IPOLIECCOB U
3aBUCUMOCTEH U3 JIPYTUX y4eOHBIX JUCLIUIIINH.

Hauyana MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaThb MOHATUSAMU: HEIpepbIBHAA ¢byHKUUS,
Mpou3BOAHAs (YHKLHUH; HCIIOJIB30BATh F€OMETPUUECKHUM

1 GU3MUECKUI CMBICI IPOU3BOIHON AJISl peLICHHs 3aad.
HaxonuTtbsnpon3BoiHbiedIeMEHTapHBIX (PYHKIHHT,

BBIYMCIISTH IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO
(hyHKIHIA.

Hcnonb30BaTh NPOM3BOAHYIO JJsl HCCIEIOBaHUS (YHKUMH Ha
MOHOTOHHOCTb U OKCTPEMYMBI, IPUMEHATb  PE3YJbTaThl
WCCIIETIOBAHUS K TTOCTPOEHHUIO TPAPHKOB.

Hcnonp3oBaTh NPOU3BOIHYIO ISl HAX0XKIEHUS HAMITYUIIIErO
pelIeHus B IPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMUYECKHUX, 3a7a4ax.

OneprpoBaTh MOHATHAMHE: MTEPBOOOpa3Has U MHTETPal; MOHUMATh
reoMeTprUYecKrii U GU3NIeCKUil CMBICT HHTErpaa.

HaxonuTs nepBooOpazHble 371eMEHTAPHBIX (QYHKIHUH; BEIYUCISATD
uHTerpan no ¢popmyne Hetorona—JleitOnuma.

Pemars MIPUKJIAHBIE 3aJ1a4H, B TOM qucie
COIMATbHO-9KOHOMHYECKOT0 U (PU3NYECKOro Xapakrepa,



CpeACTBAMH MATCMATHUYCCKOI'O aHAJIU3a.

COJIEP’KAHUE YYEBHOI'O KYPCA (IIO T'OJAM OBYUYEHMUSI)

10knacc

Yucya 1 BLIYUCICHHUS

Panmonansubie yncna. OOBIKHOBEHHBIC U IECSTUYHbIE APOOH,
MPOICHTBI, OECKOHEUHBbIC IMEPUOJUYECKHE JApoOu. ApudMeTHdecKue
omepany C PpalMOHAIBHBIMH YHCIAMH, MPEoOpa30BaHUs HYHCIOBBIX
BeIpakeHHi. [[puMeHenne 1podell 1 MPOLEHTOB ISl PEIICHUs MPUKIIaTHBIX
3a/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUI U peaJIbHOM KU3HHU.

JeilicTBuTENbHBIE uKca. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHUCIHA.
ApudmeTrrueckre onepanyn ¢ IeicTBUTeNbHBIME YncinaMu. [TpubnmkxEnnole
BBIUMCIICHHA, IIpaBWJIa OKPYIJIEHUS, NPHKHIKAW OLEHKA pe3ybTara
BBIYUCIICHUM.

Crenenp ¢ wnenbiM mnokasateneMm. CranpaprtHas ¢opma  3ammcu
nercTBuTeNbHOr0 uucna. Vcnonb3oBaHwe mnoaxonsmed (opMmbl 3ammMcu
JIEHCTBUTEIIbHBIX YUCEJI JUUISl PELICHHS IPAKTUYECKUX 3a/1a4U IIPEICTABIICHUS
JIAHHBIX.

Apudmernueckuii KOpPEHb HaTypaJbHOU CTEIICHU.
JeiicTBust ¢ apuMETHUECKUMH KOPHSIMH HaTypaJIbHOW CTEICHH.

Cunyc, KOCHHYC U TaHTeHC YHCIIOBOTO apryMmeHra.
ApKCUHYC,apKKOCHHYC, apKTaHI€HC YUCIIOBOIO apryMeHTa.

YpaBHeHus1 M HEpaBEHCTBA

U rpaduK KOpHs N-0if CTETICHH.

Tpuronomerpruyeckas OKpyKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIIUI YKCTIOBOTO apryMEeHTa.

ToxmecTBa W TOXICCTBEHHBIC IMPEOOPA3OBAHMS.

[IpeoOpazoBaHre TPUTOHOMETPUYCCKUX BhIpaxeHHH. OCHOBHBIC
TPUTOHOMETPUYECKUE (HOPMYITHI.

YpaBHeHUE, KOpeHb ypaBHeHU. HepaBeHCTBO, pellieHre HepaBEeHCTBA.
Metoa UHTEPBAJIOB.



Pemenne nenpix u ApoOHO-paIMOHATFHBIX YPABHEHNH M HEPABEHCTB.

Pewienre nppanroHanbHbIX YpaBHEHUN U HEpAaBEHCTB. Pelienue

TPUTOHOMETPUUYECKUX YPAaBHEHHH.

IIpumenenne ypaBHEHHH W HEPaBEHCTB K PEIICHHI0 MaTeMaTHYECKHX
3a]a4 1 337124 U3 Pa3lInYHbIX 001acTel HAYKU U PEaIbHOM KU3HU.

DOyHKUUH U rPpadpuKu

Oyukius, cmocoObl  3amaHus  QyHKuuH.  [paduk  QyHKIMH.
B3aumno oOpartHbie GpyHKIIUH.

OO0macTh oOmpeneNneHuss W MHOXKECTBO 3HadeHWHd GyHKwmm. Hymm
¢dynkuun. [IpomMexyTku 3HaKONOCTOSIHCTBA. UETHBIE 1 HEUETHBIC (DYHKIINH.

CreneHHasi pyHKIUS C HATypaIBHBIM H IENBIM 1TOKaszareneM. E€ cBoiicTBa
rpa¢uk. CBolcTBa

Hauyajia MaTeMaTH4eCcKOro aHaJu3a

ITocnenoBaTenLHOCTH, CIIOCOOBI  3aJaHus IOCJIEN0BATEILHOCTEMN.
MOHOTOHHBIE  ITOCJIEIOBATEILHOCTH.

Apudmerrueckass W TEOMETpPUYECKas  IPOrPEeCcCHH. beckoHeYHO
yObIBaromasi ~ reomerpuueckas — nporpeccus. Cymma — OeCKOHEYHO
yObIBatoIel  reomerpuueckoit  mporpeccun.  DopMyla  CIOXKHBIX
MIPOIEHTOB. VICIoNb30BaHNe MPOTPECCHUU IS PEIIeHUs] peaNbHBIX 3ajad
MIPHUKJIATHOTO XapaKTepa.

MHuoskecTBAa U JIOTHKA

MHOXeCTBO, onepanuu HajJ MHOKecTBamHu. Jlmarpammel Ditnepa-BenHa.
IlpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO —ammapara JJig  ONUCaHUA
peaNTbHBIX MPOTIECCOB U SBJICHUM, TIPU PEIICHUH 3a7a4d U3 IPYTUX yIeOHBIX
MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKAa3aTelIbCTBO.



l11lknacc

Yucia ¥ BHIYUCIEHUS

HaTypaJ'II)HI)IC " 1ICJIbIC YKucia. HpI/I3HaKI/I JACIIMMOCTH LCIbIX YUCECII.

Crenens ¢ paliMoHaIbHBIM NTOKa3aTesieM. CBOMCTBA CTETIEHH.
Jlorapudm uucna. JlecaTuuHble W HATypajbHbIC JIOTapUPMBI.

YpaBHeHUs1 1 HEPABEHCTBA

IIpeobGpa3oBanue BBIpaKEHUH, coJIeprKaIinx JorapuQMeI.
[IpeoOpa3oBanue BBIPa)KEHUH, COACPIKAIIMX CTENEHH C PalMOHAIbHBIM
MIOKa3aTeseM.

[Tpumeps! TpuroHoMeTpuUecKuX HepaBeHCTB. [lokaszarenbHble ypaBHEHUS U
HepaBeHcTBa. JlorapudMuieckne ypaBHEHHsI U HEPaBEHCTBA.

Cuctembl TMHEHHBIX YpaBHEHUHN. PerieHne npukiagabix 3a1a4 ¢ MOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHEHUM.
CucTtemMbl U COBOKYITHOCTH PAllMOHABHBIX YPAaBHEHUN U HEPABEHCTB.
IIpumeHeHue ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/ady M3 Pa3IMuHBIX OOJlacTell HayKH |
peanbHOU KU3HU.

DOyHKIUH U rPpapuKu

Oynknust.  [lepuonmueckue  GyHkuuu. [IpoMeXyTKM  MOHOTOHHOCTHU
¢ynkuun. MakcuMymbl 1 MUHUMYMbI GyHKUuH. Haunbosnbliee u HanmeHbliee
3Ha4YeHUe PyHKIUH Ha TPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUH, X CBOHCTBA U rpaduku. [TokazarenbHas u

norapudmudeckas GyHKIIUH, UX CBOHCTBaN
rpadukm.

Hcnonp3oBanue rpagukoB GYHKIUH JUIs PENICHUS] YPaBHEHUH W JTMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (GYHKIMH I KCCIACIOBAHHUS IPOLIECCOB U
3aBHCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIICHUU 3a/1a4 U3 JPYTUX yIeOHBIX
MIPEIMETOB U peabHOM KNU3HU.

Hauyana MaTeMaTH4eCcKOro aHAJIM3a



HenpepeiBable GyHKIMU. MeTOI HHTEPBAJIOB JIJISl PEIICHUST HEPABCHCTB.

IIpomsBognas ¢yaxmuu. ['eomerpuueckuit u  (QuU3HUECKUH  CMBICT
MIPOU3BOJIHOM.

IIponsBoguble  dnemMeHTapHBIX  GYHKIUH. @DOpPMyNbl  HaXOXACHUS
TIPOM3BOAHON CYMMBI, IPOU3BEACHNSA U 9aCTHOTO (hyHKITHIA.

[IpuMeHeHne MPOU3BOJHOM K HCCIENIOBaHUIO (DYHKIMH Ha MOHO-
TOHHOCTh W OKCTpeMyMbl. HaxokaeHne HamOOJNBIIETO W HAMMEHBILIETO
3HaueHUs (PYHKIINU Ha OTpPE3Ke.

[IpumeHeHne MPOU3BOAHOM UIsl HAXOXKACHUS HAWIYUIIEro pPELICHUs B
NPUKIAAHBIX 3ajadax, [Uisl ONPEACNICHHs] CKOPOCTH MIpoLecca, 3aJaHHOIO
dbopmymoii nnu rpadukom.

[lepBooOpaznas. Tabnmuma mepBOOOPa3HBIX.

Wuterpa, ero reoMeTpuiecKuii 1 GU3NUECKUI CMbICI. Brruncnenue

WHTeTpaa o hopmyie Hrrorona—IJleitbanma.



TEMATUYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA (ITO TOAAM OBYUYEHU )

10knacc (He MeHee 70 yacoB)

Ha3sBaHue paspeJia (TeMbl)
(uucso yacoB)

OCHOBHOe coep KaHue pa3jesa
(TeMms1)

OCHOBHBIE BU/bI A€ATEJIbHOCTH
oGyvyammuxcsa

MHo>KecTBa palOHaJIb-
HBIX U JJefiICTBUTE/IbHBIX
yuces. PanyoHa/bHble
ypaBHeHMs 1 HepaBeHCTBa
(144)

MHO0XeCTBO, OIepaluy HaJl MHOKe-
ctBamu . J{marpammel Oiinepa—DBen-
Ha .

Parnmonanbaeie uncia . OOBIKHOBEH-
HBIC U JACCATHYHBIC APOOH, TPOLICH-
ThI, OECKOHEYHBIC IEPUOIMYECKIC
npodu . ApupMeTHUCCKHE Omepanuu
C palMOHATBHBIMHU YHCIAMH,
IpeoOpa3oBaHysl YUCIOBBIX BBIpaKe-
Huii . [IpuMeHenune npo0Oeii U mporeH-
TOB JUISl PEIICHHS TIPUKIIAJTHBIX

3a1a4 U3 pa3IMIHbIX OTpacieil
3HAHUN U pealbHOM KU3HH .
[eiicrBurenbHble yncna . Paruo-
HAJIbHBIC U UPPAI[HOHATBHBIC YUCIIA .
Apudmernueckre onepanuy ¢ aei-
CTBUTENBHBIME dYucIamMu . [lpubnm-
JKEHHBIC BHIYMCIICHHS, TIPaBHIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3ynbraTa BBIUMCICHUH .
ToxmecTBa v TOXKIECTBCHHBIC
npeodpazoBaHus . YpaBHEHUE,
KOpeHb ypaBHeHusl. HepaBeHCTBO,

Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN
amnmapar I ONMCAHUS X0a PELICHUS
MaTeMaTHYCCKUX 337134, a TAKXKE PCaATbHBIX
MIPOIIECCOB U SIBJICHUIA, TIPU PEIICHUU 33124 13
JIPYTUX YYCOHBIX MPEIAMETOB .
OnepupoBaTh NOHATUSIMU: PAMOHATLHOE
YHUCIIO0, JEHCTBUTEIILHOE YKCII0, OOBIKHOBEH-
Hast IpoOb, TeCATHYHAS TIPOOb, TPOIEHTHI .
BBINOJIHATD apu()METHIECKUE OTIEPALIUI

C pallMOHATBHBIMU U JICHCTBUTEIHHBIMU
YHCIaMy; TPUOTKEHHBIC BEIYHCICHUS,
WCTOJIB3YsI TIPaBHJIA OKPYTJICHHUS .

JlenaTh NpUKUAKY U OLLEHKY pe3yabTarta
BBIUMCIIEHUH .

OnepupoBaTh NOHATUSAMU: TOXKIECTBO,
YpaBHEHHUE, HEPABEHCTBO; 1IE7I0€ U PaIHo-
HaJIbHOE ypaBHEHHE, HEPaBEHCTBO .

BbInosiHATH npe06pa303a}mﬂ LCIBIX U panuo-

HaJIbHBIX BBIPAKEHUH .

PelraTh 0CHOBHbIE THIIBI LIEIIBIX UPPALIUO-
HaJIbHBIX YPABHEHUI 1 HEPABEHCTB .
IIpUMeHATh panoHATEHBIE YPABHEHHS

Y HEpaBEHCTBA VISl pelIeHHs MaTeMaTuyde-




Ha3sBaHue paspeJia (TeMbl)
(umcs0 yacoB)

OCHOBHOe cojiepKaHue pasjesia
(TemnbI)

OCHOBHBIE BU/bI AeATe/IbHOCTU
o0y4yarumuxca

pelleHue HepaBeHeTBa . MeTos
HMHTEPBAJIOB .

Pemrenne 1ensix ¥ ApoOHO-panuo-
HaJbHBIX YPaBHEHHI U HEPABEHCTB

CKUIX 33714 ¥ 33/1a9 U3 Pa3INIHBIX 001acTei
HaYKH ¥ PETbHOH JKU3HA

dyHknuu u rpadpuku.
CTemneHb C I eJIbIM
NnoKasaTesieM

(64)

OyHKIWs, crnocoOsl 3amaHus (QyHK-
1wy . Bzanmuo oOpaTHBIC QyHKIINH .
I'padux pyHKINH .

O0nacTh onpeneneHus: © MHOXKECTBO
3HaueHnit QyHkuuu . Hymn ¢yHk-
mn . [IpomexyTkn 3HaKOMOCTOSH-
ctBa . YéTtHble M HEuéTHBIC (DYHKIINH .
CTereHs ¢ IeNnbIM MOKa3aTeNeM .
CrannmapTHas GpopmMa 3arucH Jaei-
CTBUTENBHOTO uncia . Mcronb3oBa-
HHE IToIX0osIeit GOopMBI 3armcu
JEHCTBUTENBHBIX YHCEN IS perie-
HUS TIPAKTHUECKUX 3a]a4 U MPej-
CTaBJICHUS JAHHBIX .

CrerneHHast pyHKIUS C HATYPajb-
HBIM U LIeJIbIM ITOKa3areneM . Eé
cBoiicTBa M rpaduK

OnepupoBaTh NOHATUAMM: QYHKIHSA, CIIOCO-
ObI 3aJ1aHKs (PYHKIMH, B3aHMHO 0OpaTHBIC
(hyHKIMH, 00IaCTh ONPEIeNICHUs] 1 MHOXKECTBO
3HaueHni QyHKINY, TpaduK QYHKINH;

4ETHOCTh U HEUETHOCTH (QYHKIMHU, HYJIN
(YHKINH, TPOMEKYTKN 3HAKOTOCTOSHCT-

Ba .

BBINOJTHATE NPe06pa30BaHMSA CTENCHEH

C LeJIBIM [IOKa3aTelieM .

Hcno1b30BaTh CTaHIApTHYIO (GOpMy 3aHCH
JIEUCTBUTEIIFHOTO YNCHIA .

dopMyIMpPOBaTh U ULJICTPUPOBATD rpadpu-
YeCKH CBOMCTBA CTENICHHOH (QYHKIINH .
BeipaxkaTb ¢OpMyJIaMu 3aBHCHMOCTH MEXITy
BEJIMYMHAMH .

Hcnosib3oBaTh BUPPOBLIE PECYPChI 11
MOCTPOCHUS IPpadUKOB QYHKIMU U U3yICHUS

HX CBOMCTB

ApudpmeTnyeckuii KOpeHb
n-oii crenenu. Uppanuo-
HaJIbHble YpaBHEHUS

ApudmeTnieckuii KOpeHb HaTypab-
HoU crenienu . JlelicTBus ¢ apudpmeru-
YECKUMH KOPHSAMU N—OH CTEIEHH .

dopMy/IMpOBaTh, 3aAMCHIBATh B CHMBOJINYe-
cKo#l popMe 1 WITIIOCTPUPOBATH IPUMEpPAMU
CBOICTBA KOPHS N-0¥ CTENEHH .




Y4

Y HepaBeHCTBa
(184)

Penrenne uppanuoHaiIbHbIX ypaBHe-
HU{ ¥ HEPaBEHCTB .

CBoiicTBa u rpaduk KOpHs N-0i
CTENECHI

BBINOJIHATH peoOpa3oBaHus HPPAIHOHATb-
HBIX BBIPKCHUI .

PelaTh OCHOBHBIC THIThI HPPAHOHATHHBIX
YpaBHCHUI U HEPABEHCTB .

IIpuMeHATD AJ14 pellleHUs pa3/IMYHbIX 3a4a4
HppalroOHAIbHBIC YPAaBHEHUS U HEPABEHCTBA .
CTpoMTB, YUTATh rpauk KOpHSA N-0if creme-
HU .

Hcnoab30BaTh HUPPOBbIE PECYPCHI IS
MOCTPOCHUS IPadUKOB QYHKIMN U U3YICHUS
UX CBOMCTB

®opMyJIbl TPUTOHOME-
Tpuu. TpuroHomerpuye-
CKHe ypaBHEHUS

CuHyc, KOCHHYC U TAaHT€HC YUCIIOBO-
ro apryMeHTa . ApKCUHYC, apKKOCHU-
HYC U apKTaHICHC YUCIIOBOTO

OnepupoBaTh NOHATUSIMM: CHHYC, KOCHHYC
U TAHTCHC TIPOM3BOJILHOTO YIJIa .
M cno/1b30BaTh 3alMCh IPOU3BOJILHOTO yIia

(22 4) apryMeHrTa . gepe3 00paTHbIE TPUTOHOMETPUIECKUE
TpHUroHOMETpHUYECKASIOKPYKHOCTB, GyHKINY .
OIpE/ICNICHNE TPUTOHOMETPHUUYECKUX BbINOJIHATH NPeo6Gpa3oBaHMUA TPUTOHOMETPH-
(YHKIHMIT YMCIIOBOTO apryMeHTa . YECKHUX BBIPAKECHHH .
OCHOBHBIE TPUTOHOMETPHUIECKHE PemiaTh OCHOBHBIE THIIBI TPUTOHOMETPHUYE-
dhopmysr . [IpeodpazoBanme Tpuro- CKHUX YpaBHEHUH
HOMETPUYECKUX BBIPAKCHUH .
Pemenne TpHTOHOMETPHUYECKIX
YpaBHEHU M
IociepoBaTEIBHOCTH [MocnenoBarenbHOCTH, CIIOCOOBI 3a/1a- OnepypoBaTh NOHATUAMU: MIOCIIEIOBATEIIb-
U nporpeccuu HUs IocsieioBaTenbHocTel . MoHo- HOCTB, apu(MeTHIecKasi ¥ TeOMeTpHUIecKas
(64) TOHHBIE TT0CIIEA0BATEIBHOCTH . porpeccuy; OECKOHEYHO yObIBaOIIas

Apudmernueckast 1 reoMeTprUYeCKast
nporpeccun . beckoneuHo yObIBaro-
111asi FeOMeTpHYecKast IPOrpeccus .

reoMeTpUYEecKas MPOrpeccust, CymMma 6ecKo-
HEYHO yOBbIBaroIIel TeOMEeTPUIECKO# porpec-
CHUu .




Ha3BaHue pa3gena (TeMbl)
(4ucao0 yacoB)

OCHOBHOE coJepKaHue pasjesia
(TemnbI)

OCHOBHbIE BU/bI A€STETbHOCTU
o0Gy4yarumuxcsa

CyMMa OeCKOHEYHO YObIBaromen
TEOMETPHUUYECKON IPOTPECCHH .
DopMyria CIOKHBIX TPOLICHTOB .
Hcronb30BaHNE TIPOTPECCUH TS
PELICHNsI PeabHbIX 3a1ad IPUKIa-
HOTO XapakTepa

saAaBaTb TIOCJICIOBATEIIBHOCTU PA3JIMIHBIMU
croco0amu .

IIpumMeHATH GOPMYJIy CJIOMKHBIX IPOLEHTOB
JUIS1 peLieHUs 3a/1a4 U3 PeabHON MPaKTHKH (C
HCIIOJIb30BAHMEM KaJIbKYJIATOPA) .
Hcno1b30BaTh CBOMCTBA IOCIECI0BATENBHO-
cTel u nporpeccnfl JUIA pEHICHUS pCajlbHbIX
3a71a4 MPHUKJIAIHOTO XapaKkTepa

IloBTOpEHUE, 060611IeHUE,
cucTeMaTHh3anusa 3HaHMI
(44)

OCHOBHBbIE TIOHSATHS Kypca airedpbl
Y HayaJl MaTEMaTUYECKOrO aHaIu3a
10 xiacca, 06001IEHNE U CUCTEMATH-
3alys 3HAHUH

I[IpMeHATb OCHOBHBIC TIOHATHUS Kypca
anreOphl M HaYal MAaTEMATUICCKOTO aHAH3a
IUTS PELICHUS 3a7a4 U3 PETbHON KU3HH

U APYTUX MIKOJIbHBIX JUCIUTUIMH




11 knacc (He meHee 105 yacos)

Ha3BaHue pa3gena (TeMbl)

(xo0/IMYeCcTBO YacoB)

OcHOBHOE cojepiKaHue pasaesia

(TeMms1)

OcHOBHBIE BU/bI AeSATEeJIbHOCTH OﬁyanOH.IHXCﬂ

CTemneHsb C panoOHaIbHbIM
moKa3aTeJeM.
IMoka3aTenbHasA QYHKIHA.
Iloka3aTe/bHbIE YpaBHE-
HHSA U HEpaBeHCTBa

CreneHsb ¢ paloHaIbHBIM ITOKa3aTe-
sieM . CBOMCTBA CTETICHH .
[IpeoOpaszoBanue BhIpaKCHUH, CO-
JIepKALIMX PallMOHAIBHbBIE CTCTICHH .
[TokazaTenbHble ypaBHEHUS U Hepa-

dopmy1MpOBaTh, 3aMCbIBAaTh B CUMBOJINYE-
cKoi popMe 1 WITIOCTPUPOBATH NPUMEPAMU
CBOICTBA CTEIEHHU .

I[IpMeHATHb CBOMCTBA CTEICHU /IS Ipeodpa-
30BaHUA BLIpa}KeHI/Iﬁ .

(12 4) BEHCTBA . dopMyIMpPOBaTh U ULJIOCTPUPOBATH rpadpu-
[Moka3zarenbHast GyHKIWMS, €€ CBOM- YeCKH CBOHCTBA OKa3aTeIbHOW (DYHKIUH .
CTBa U TpauK PelraThb ocHOBHBIE THUIIBI MOKA3aTENILHBIX
YpaBHEHUH U HEPABEHCTB .
Hcnosib30BaTh BUPPOBBIE PECYPChI IS 10-
cTpoeHust rpaduKoB GYHKIUN U U3YUCHHUS UX
CBOWCTB
Jlorapupmuyeckas Jlorapudm uncna . JlecATUUHbIC U Ha- $dopmMyIMpOBaTh, 3aNIUCbIBATh B CHMBOJINYe-

dynkuus. lorapupmuye-
CKHe ypaBHEeHMs U Hepa-
BEHCTBa

(12 4)

TypaJbHbIE JTOTapH MBI .
[Tpeo6pazoBaHue BEIpaXKEHHUH, CO-
JIepIKaIHX JIOrapu(MBI .
Jlorapudmudeckne ypaBHEHUS U He-
paBEHCTBA .

Jlorapudmudaeckast GpyHKIus, e
CBOMWCTBa M IrpaduK

cKoM ¢popMe 1 MITIOCTPUPOBATh NPUMEPAMHU
cBoiicTBa sorapugpma .

BBINOJIHATH 1peoOpa3oBaHus BRIPAKECHHH,
COZEPIKAIMINX JIOTAPUPMET .

dopmyiMpoBaTh 1 HJIOCTPUPOBATH rpadu-
YeCKU CBOWCTBA JIorapupMUIecKoil QyHKINH .
PelraTh OCHOBHBIE THIIBI TOTAPHU(PMIIECKIX
YpaBHEHHUIl 1 HEPaBEHCTB .

Hcnosib3oBaTh BUPPOBBIE PECYPChI IS 10-
cTpoeHust rpaduKOB (GyHKIUI U U3YUCHUS NX
CBOMCTB .

3HAKOMMTBCA C ICTOPUEN pa3BUTHS MaTeMa-
THKH




Ha3sBaHue paspeJia (TeMbl)

(xo0/IMYeCcTBO YacoB)

OcHOBHOE coaepiKaHue pasaeJsia

(TeMms1)

OCHOBHBIE BUAbI A€eATEC/IBHOCTH 06yqalonmxca

TpuroHoMmeTpuyeckue
dyHK MU U uX rpaduKH.
TpuroHoMmeTpuyeckue
HepaBeHCTBa

(94)

TpuroHomeTpuueckue GyHKIUH, UX
CBOIfcTBa M TPahUKH .

[TpuMeps! TPUTOHOMETPHIECKHIX
HEPaBEHCTB

OnepupoBaTh NOHATHEM [IEPHOTUUECKAsT
dbyHKIUS .

CTpouTh, aHA/TU3UPOBATh, C)ABHUBATh
rpaMKu TPUTOHOMETPHYECKNX QYHKIIUH .
dopmMyIMpOBaTh U ULJIOCTPUPOBATH rpadu-
YeCKH CBOHCTBA TPUTOHOMETPHUYECKHX
byHKIWHI .

PewmiaTe npocreiiiine TpUroHOMETpUIECKHE
HEepaBeHCTBA .

Hcnosib30BaTh rpa@UKHU ISl PEIICHUS
TPUTOHOMETPHUIECKUX HEPABEHCTB .
Hcnosib30BaTh BUPPOBLIE PeCypPChl I
MOCTPOCHUsI TpaUKOB QYHKIMI U N3ydIeHHs
UX CBOMCTB

IlpoussoaHasd. [IpumeHne-
HUe NPOU3BOJHOM
(244)

HenpepeiHble GyHKnun . Metox
UHTEPBAJIOB Ul PELICHUS Hepa-
BEHCTB .

IMpounssoanas ¢pyHkunu . 'eomerpu-
YecKUi 1 (PU3NIECKUHA CMBICIT
MIPOU3BOHOM .

[Ipou3sBoaHbIE 3JIEMEHTAPHBIX
¢ynkuuit . [IponsBoHas CyMMBI,
MPOU3BEICHNS], YaCTHOTO (HYHKIHIH .
[Ipumenenue npou3BoJHON K UCCIe-
JIOBaHUIO (DYHKIIMH Ha MOHOTOHHOCTD
1 OKCTpeMyMbl . Haxoxaenne

OnepupoBaTh NOHATUAMM: HEPEPbIBHAS
(yHKIWS; TPOU3BOIHAS DYHKIHMH .
Hcnosib30oBaTh reomerpuyeckuii n gpuzuye-
CKHI CMBICIT TPOM3BOJTHOM /IS PeIICHUsI

3a/1ay .

HaxoauThb pou3BOIHBIC 3IEMEHTAPHBIX
(byHKIMH, BBIYMCIATD IPOU3BO/IHBIE CYMMB,
MPOU3BENICHNS], YaCTHOTO (QYHKIIHIA .
Hcno1b30BaTh MPOU3BOIHYIO IS HCCIIEI0BA-
HUS QYHKIMH Ha MOHOTOHHOCTB U 9KCTPEMY-
Mbl, IPUMEHSATh pe3y/IbTaThl UCC/IeJ0BaHUSA
K TIOCTPOCHHIO IPahvKOB .




HanOOJIBIIET0 ¥ HANMEHBIIIETO
3Ha4eHUs (PYHKIMU Ha OTPE3KE .
[IprmeHnenue npou3BOIHON A
HaXO)KIEHHs] HAMITy4IIero PelIeHHs
B IPUKJIAAHBIX 3a/1a4aX, UL
OIIpe/IeIICHUs CKOPOCTH TpoLecca,
3aJJaHHOTO (hOPMYJION MU rpauKoM

IIpUMeHATh MPOU3BOHYIO Ul HaXOXKICHHS
HAWTy4IEero PEIleHNs] B MPUKIAJHBIX, B TOM
YUCIIE COLMAIbHO-IKOHOMUYECKHX, 3ajadax .
3HAKOMMTBCA C UCTOPUEN pa3BUTHS MaTeMa-
THYECKOTO aHaJM3a

UHTerpaJs 1 ero npumMeHe-
HHUS
(94)

IlepBooOpa3znas . Tabnuma nepBooo-
Pa3HBIX .

Wuterpai, reoMeTpuiIecKuil 1 Gpusn-
YeCKUI cMbICI UHTErpajia . Beruucie-
HHUe uHTerpana mno ¢popmyne Herorto-
Ha—JIeiiOHMIA

OnepupoBaTh NOHATUSMHM. TIEPBOOOpa3Hasi,
HUHTErpal .

HaxoauTp nepBooOpasHbIe JIEMEHTAPHBIX
(yHKIWMIT; BBIYMCIATB UHTErpai no ¢popmyie
Herorona—1JIeiibuuma .

3HAKOMMUTBCA C HICTOPHUEH pa3BUTH MaTeMa-
THUYECKOTO aHaJIM3a

CucreMsbl ypaBHEHHH
(12 4)

CucrteMbl THHEHHBIX YpaBHEHUI .
Pemenne npuxnagHeIx 3ama4q

C TTIOMOIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUH .

CucTeMsl ¥ COBOKYITHOCTH ILIEITBIX,
panMoOHANBHBIX, HPPAINOHATBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUIECKIX
YpaBHEHUI U HEPABEHCTB .
Hcnons3oBanue rpagikoB QyHKIHN
JUISL peLIeHHs] YPaBHEHUI U CUCTEM .
[Ipumenenue ypaBHEeHUH, cuctemM

Y HEpaBEHCTB K PEIICHUIO MaTeMaTH-
YEeCKHUX 3aJa4 U 33124 U3 Pa3IIMIHBIX
oOnacTel HayKH U peaabHOM KU3HU

OnepupoBaTh NOHATUAMU. cCUCTEMA JIMHEH-
HBIX YPaBHEHUH U €€ pelIeHue.

Hcnosbp30BaTh CUCTEMY JIMHEHHBIX ypaBHE-
HUM 17151 pellieHUs IPaKTUYEeCKUX 3ajad .
HaxoauTh pelieHus npocTeiiux CucTeM

1 COBOKYIMHOCTEH pPalMOHAJIbHBIX ypaBHEHHH
U HEPaBEHCTB .

Hcnob3oBaTh rpadukn GYHKIIHN I
pelIeHus: ypaBHEHUH .

MoaeMpoBaTh pealbHble CUTYALUU Ha SI3bIKE
anreOpbl, COCTaBISITh BEIPAXKEHHS, YpaBHe-

HUS, HEPABEHCTBA U CHCTEMBI 110 yCIIOBUIO
3a7ayk, UCCIeA0BaTh IOCTPOEHHBIE MOJeIU
C HUCIIOJIb30BAHUEM ammapara ajareopsl




Ha3BaHue pa3gena (TeMbl)

(xo0/IMYeCcTBO YacoB)

OcHOBHOE cojepiKaHue pasaesia

(TeMms1)

OcHOBHBIE BU/bI AeSATEeJTbHOCTH Oﬁy'-lalOI.l.ll/lXCH

HartypasibHble U Lesible
yucaa
(64)

HaTypam,HLIe W OeJIbIC Yuciia B 3a1a-
Hax u3 peaﬂLHOﬁ JKHU3HH .
HpI/I3HaKI/I JCIIUMOCTH LECJIBIX YUCECIT

OnepupoBaTh NOHATUAMM:. HATYPAIBHOC
YHCIIO, TIEJIOe YHCIIO .

Hcno1b30BaTh NPH3HAKK JETUMOCTH LEJBIX
YHCell, Pa3JIOKCHUE YHCIIa Ha IPOCTHIC
MHOKHUTEIH JJIsI PEIICHNS 3312

IloBTOpEHUE, 0606111 EHHE,
cucTeMaTHh3anusa 3HaHHUI
(214)

OCHOBHBIE TIOHSATHS Kypca aredpbl
Y HayaJ MaTEMaTUYEeCKOro aHaIu3a,
00001IEHNE ¥ CHCTEMATU3ALUS
3HAHUH

PemraTe NpuK/IaAHbIe 3aJa4H U3 Pa3IHIHBIX
oluracTell HAYKU U peabHOM KM3HH C TOMO-
IIBI0 OCHOBHBIX MOHATHIT Kypca anreopsl

U HauaJl MAaTeMaTHYecKOTO aHalW3a .
BbIGMpaTh ONTHMAJIbHBIEC CIOCOOBI BHIYHCIIC-
HU .

Hcnosib30BaTh AJi pelieHus 3a4a4 ypaBHe-
HHS, HEPABEHCTBA U CHCTEMBI YPaBHEHHH,
cBoifcTBa yHKIMI U rpaduKoB




