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PABOYAS ITPOI'PAMMA YUYEBHOI'O IPEJIMETA «MATEMATHUKA»

denepanpHas pabouass mporpamma Mo ydeOHOMY mpeameTry «MareMaTukay
(6a30BBIN ypoBeHb) (MpeaMeTHas o0yacTh «MaTeMatnka U MHOOPMATHUKa») BKIFOYAET
MOSICHUTEIIHHYIO 3aMKCKY, COIepKaHne 00YICHHUS, TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHUS
IPOrpaMMBI [0 MaTeMaTHKe, TEMAaTHYECKOE TNIAaHUPOBaHHE.

[TosicauTeIbHAS 3amycKa OTpakaeT OOITUE MEeH U 33/1a9d U3YYCHHUS MaTEeMaTHKH,
XapaKTEPUCTUKY TICUXOJOTUUYECKUX TMPEANOCHIIOK K €€ W3YYCHHIO OO0ydJaroIUMHUCH,
MECTO B CTPYKType ydeOHOTO IIaHa, a TaKkKe TOIXOIbI K OTOOpY COMEp)KaHHS, K
OTIpEIECIICHUIO TIIAHUPYEMBIX PE3YIhTaTOB.

Conepxanve OOydeHMsI PAcKphIBAaET  COJAEp)KATEIbHbIE JIMHUHM, KOTOpHIC
npeajiararoTcsi JUisl 00s3aTeIbHOTO HU3Y4YEHHUs B Ka)XJIOM KJIAacC€ HAa YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[InanupyemMble pe3ysbTaTbl OCBOCHHUS MPOrpaMMbl MO MATEMAaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METANpEeAMETHBIC PE3YNbTAaThl 3a BECh NEPHOJ OOydYeHHS Ha YPOBHE
cpeaHero oomiero oopa3zoBaHus, a TAKXKe MPEIMETHBIC TOCTHKEHHUS 00yJaromerocs 3a
KaXX/IbIid 101 O0y4eHUs
MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O MaTreMaThKe Ha YpPOBHE CpeAHero oOmiero o0pa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ y4€TOM COBpPEMEHHBIX MHUPOBBIX TPEeOOBaHUH,
OpEeabsIBISIEMBIX K MaTEeMaTHUYeCKOMY OOpa3oBaHUIO, MU TpPagulUil POCCHUHUCKOro
oOpazoBanus. Peanuzanusi mporpamMMmbl [0 MaTeMaTUKEe O0OECIEYMBAET OBJIAJCHHE
KJIIFOYEBBIMA ~ KOMIIETCHIIUSIMHM, COCTABJISIOIIMMU  OCHOBY I  CAMOPA3BHUTHS
M HENpepbhIBHOTO 0Opa30BaHMS, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO H
MO3HABATEJILHOTO Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

B nporpaMmMe mo mMareMaTuKe YYTEHBI UJIEH M TMONOKeHUsT KoHuenuuu pazBuTus
MareMaTtuueckoro obOpa3oBanus B Poccuiickoii ®enmeparmuu. B cooTBercTBUEM C
Ha3BaHMEM KOHIICTILIMM, MaTeMaTH4ecKoe oOpa3oBaHHE [IOJDKHO, B YaCTHOCTH,
NPEIOCTABIATh KaXJIOMYy OO0y4aronmieMycss BO3MOXKHOCTb JIOCTHIJKEHHS  YPOBHS
MaTEeMaTHYECKUX 3HAHWWA, HEOOXOAMMOTO JUIsl JAajbHEHIIeld YCHEIIHOM XHU3HU B
oOmiectBe. VIMEHHO Ha pelIieHHe STOW 3a/laydl HallelieHa Mporpamma Mo MaTeMaTHKe
0a30BOT0 YPOBHSI.

B snoxy umdpoBoii TpaHchopmanum Bcex cdep HeT0BEUECKOM NeSITeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4eIOBEKOM 0e3  0a30Boil
MaTeMaTU4YeCKOW TMOATOTOBKU. YK€ B IIKOJIE MAaTeMaTUKa CIY)KUT OIOPHBIM



MpPEeIMETOM JJisl U3YYCHHs] CMEXHBIX JUCHUIUIMH, @ B )KM3HHU MOCIE LIKOJIbI pPeaTbHON
HEO0OXOUMOCTBIO CTAHOBUTCSI HETIPEPHIBHOE 00pa3oBaHuE, YTO TPeOyeT MOTHOLEHHON
0a30B0i1 00111€00pa30BATENIBPHON MOATOTOBKH, B TOM YHCJIE U MAaTeMaTHYECKOW. ITO
0OyCIJIOBJIEHO TE€M, UYTO B HAllM JHU PACTET YHUCIO CHEUUATBbHOCTEN, CBSA3aHHBIX C
HEMOCPEJICTBEHHBIM MPUMEHEHHNEM MaTEMaTUKU: U B cepe SIKOHOMUKH, U B OU3HECE,

U B TEXHOJOTMYECKUX 00JacTsIX, M Jake B I'yMaHUTapHbIX chepax. Takum oOpazom,
Kpyr oOydarommxcs, JUIsi KOTOPbIX MaTeéMaTHKa CTAHOBHUTCS 3HAYUMBIM IPEIMETOM,
CYLIECTBEHHO PACIIUPSETCS.

[TpakTHyeckasi MONE3HOCTh MaTeMaTHUKU OOYCIIOBIEHA TEM, YTO €€ MpPEeAMETOM
ABIISAIOTCS (PyHIaMEHTaIbHbIE CTPYKTYphI HAIlIErO0 MUpPA: MPOCTPAaHCTBEHHbIE (OPMBI U
KOJMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEUIINX, YCBAaWBAEMbIX B HEMOCPEICTBEHHOM
OTMbITE, JO [JOCTAaTOYHO CJIOXKHBIX, HEOOXOAMMBIX Ui pa3BUTHS HAYYHBIX U
TEXHOJIOTUYECKUX HAEH. be3 KOHKPETHBIX MaTEMAaTHYECKUX 3HAHWUU 3aTPYIHEHO
[NOHMMaHUE TPUHLUIIOB YCTPOHMCTBA M MHCIOJIb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIPUSATUE W HUHTEpPIpEeTalys pa3HOOOpa3HOM COLHUANbHOM, 3KOHOMUYECKOM,
HOJUTHYECKOM  HMH(opMamnuu, ManodpQeKTBHa TOBCEIHEBHAs  IpaKTHUYECKas
JesTeNbHOCTh. KakgoMy ueloBeKy B CBOEM JKM3HM NPUXOJIUTCS BBINOJIHATH
JOCTaTOYHO CJIOXHBIE Pacy€Tbl M COCTaBISATh HECIOKHBIE AITOPUTMBbI, HAXOAWUTH
HY)KHbIE (OPMYyJIBI W TNPUMEHATh WX, BIAJETh MPAKTUYECKUMH TpUEMaMu
re€OMETPUUYECKUX W3MEPEHUN U MOCTPOCHUH, YUTaTh HHPOPMAIUIO, IPEACTABICHHYIO B
BUIy Tabmui, auarpaMM W TpaduKOB, XKUTh B YCJIOBHSIX HEOMPEIACIEHHOCTH U
MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITUH.

OHOBPEMEHHO € pacliupeHHeM cep MPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM
oOuiectBe BcE 0Oojee BaKHBIM CTAHOBUTCS MaTEMaTHUYECKUHW CTHJIb MBILUICHHUS,
HOpPOSIBIISIOLIMIICS B OIpenei€HHbIX YMCTBEHHBIX HaBblKaxXx. B mponecce u3yudeHus
MaTeMaTUKH B apceHall MPUEMOB U METOJOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM
00pa30oM BKJIFOYAIOTCS MHIYKIUS U IEAYKIHs, 0000IIeHHEe U KOHKPETH3alsl, aHAINU3 U
CUHTE3, KJaccu(ukanmus U cucremMaru3anus, abctparupoBanue U aHanorus. OObeKThI
MaTEMaTHUYECKUX YMO3AKIIOYCHUN, TMpaBWIa WX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHW3M  JIOTHYECKHX  IOCTPOCHMIA,  CIIOCOOCTBYIOT  BBIPAaOOTKE  YMEHUS
dopMynupoBaTh, 0OOCHOBHIBaTh M JOKA3bIBATh CYXICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOe MbllieHne. MaTemMaTuke MpUHAICKUT Beayllas poyib B (hOopMHUpOBaAHUH
QITOPUTMUYECKON KOMIIOHEHThI MBIIUICHUS U BOCHUTAHUU YMEHUN JEHCTBOBATH MO
3aJJaHHBIM aJTrOpPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHMPOBaTh HOBBIE. B
MpoLECCe PEeIIeHUs 3a/1ad — OCHOBHOW yuyeOHON AESITeTbHOCTH Ha YpPOKax MaTeMaTUKU
— pa3BUBAIOTCS TBOpYECKAs U NMPUKJIAJAHAsS CTOPOHBI MBILIUICHUS.

OOydeHne MaTeMaTHKE NaET BO3MOXKHOCTh Pa3BUBATh y OOyUAIOIIUXCS TOYHYIO,
paloHa bHYI0O M WH()OPMATHBHYIO peyb, YMEHHE OTOMpaTh HamOOJee MOIXOJSIINE
A3BIKOBBIE, CHUMBOJMYECKHE, Ipauueckue CpencTBa Uil BBIPAKEHUS CYKICHUH U
HarJasAHOTO UX MPEICTaBICHMUS.

HeoOxoaumMbpiM KOMITIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUHU
ABIseTCS  O0IIee 3HAKOMCTBO C  METOJaMH  [O3HAHUS  JIEHCTBUTENBHOCTH,
MpeICTaBJICHUE O TMpPEAMETe M METOJIe MATeMaTUKHU, €ro OTIMYUS OT METOJOB



€CTECTBEHHBIX  TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTAX MPUMEHEHUS MAaTEMaTUKU JIJIs
pellleHrsT Hay4YHBIX U TPUKIAAHBIX 3a7ad. TakuMm oOpa3oM, MaTeMaTHUYeCcKOe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B POPMHUPOBAHUE OOIIEH KyIbTYyphl YEJIOBEKA.

M3yyeHne MareMaTHKd CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHHUIO YEJIOBEKa,
MMOHUMAHUIO KpAacOThl M H3SIIECTBA MATEMAaTHYECKUX PACCYKICHHM, BOCHPUITHIO
reoMeTpUYeCcKUx (OpM, YCBOCHUIO UJIEU CUMMETPUH.

[TpuopureTHbiMu 1LIeAsIMU OO0yueHus matematuke B 10—11 kmaccax Ha 6azoBom
YPOBHE SBJISIFOTCS:

dbopMHpoOBaHUE LEHTPAIbHBIX MATEMAaTUYECKUX TMOHITHN (YUCIO, BEIUYMHA,
reoMeTpudeckas ¢urypa, NmepeMeHHas, BEpPOSATHOCTh, (DYHKIHS), OO0ECIeYNBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa3oBaHUs 00y4aIOUINXCS;
MOJIBe/ICHUE 00YYAIOIIMXCS HA JOCTYIMHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3U
MaT€MaTUKU M OKPYXAIOLIEro MHpa, MOHUMAHUWE MAaTEeMaTUKH KaK 4YacTu OOIieu
KyJIbTYPBl YETIOBEYECTBA; Pa3BUTHE HHTEIUICKTYaJIbHBIX M TBOPUECKUX CHOCOOHOCTEN
oOydJaromuxcsi,  MO3HABATEIbHOW  aKTUBHOCTH,  MCCIIEOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHUS, HHTEpeca K HW3YUYCHUI0O MaTeMaTuku; (opMupoBaHue
(GYHKIMOHATBHOM ~ MaTeMaTUYeCKOW  TPaMOTHOCTH:  YMEHHS  Paclo3HaBaTh
MaTeMaTUYECKHE AacCleKThl B PEaJbHbIX KU3HEHHBIX CHUTYalUSAX U IPU U3yYCHUU
IpYruX Y4eOHbIX MPEIMETOB, NPOSABICHHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEM,
(GOopMyIMpOBAaTh MX HAa SI3bIKE MATEMATHKU W CO3[aBaTh MAaTEMaTUYECKUE  MOJEIH,
MPUMEHATh  OCBOEHHBIM  MaTeMaTHYECKMH  ammapar Ajis PEelIeHHs] NPaKTUKO-
OpUEHTHUPOBAHHBIX 33]1ay, HHTEPIIPETUPOBATH U OLIEHUBATH MOTYYEHHBIE PE3YIbTATHI.

OCHOBHBIMM JIMHUSIMHU cojiepkaHuss Marematuku B 10-11 kiaccax sBISIIOTCS:
«Hucna u BbIUKCICHUD?, «Anredpay («Anredpandeckue BHIPAKECHUS», «YPaBHEHUS U
HEPaBEHCTBAY), «Hayvana MaTeMaTU4YECKOro aHaIN3ay, «I"eomeTpus»
(«'eomeTpuueckne GUTypsl U UX CBOMCTBaY», «3MepeHne TeOMEeTpUIECKUX BETMUUHY),
«BeposgTtHOCTh U cTaTucTHKaY. JlaHHBIE JMHUM Pa3BUBAIOTCS MApaUIENbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOHM, OHAKO HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTaKTe W B3auMojaeucTBuu. Kpome 3Toro, mx oOBEOUHSET JOTHYECcKas
COCTaBJISIIOLIAs,, TPAAMIMOHHO TMPUCYIIAasi MaTeMaTHUKE W TMPOHU3bIBAIOIIAS BCE
MaTeMaTH4YeCKhe Kypchbl M copepkatenbHbie JuHuU. ChopmynupoBannoe B OI'OC
COO TpeboBaHue «BIIaJIECHNE METOJAMH JIOKA3aTeNIbCTB, AITOPUTMAMH PEIIICHUS 3a]1a4,
ymeHue (HopMyIupoBaTh OMPEIEICHHS, AKCUOMBI M TEOPEMbI, MPUMEHATH WX,
IIPOBOJIUTH JOKA3aTEJbHBIE PACCYKACHUS B XOJ€ PELICHHs 337a4» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a (hOpMHpOBaHHE JOTMUYECKHX YMEHUH pacIpenessieTcss IO BCeM
rojaM OOy4YeHHs Ha YPOBHE CpEHEro 001Iero oopa3oBaHusl.

B cootBerctBUM ¢ PI'OC COO maTemaTuka gBIsSIeTCSl 0053aTeNbHBIM MPEIMETOM
Ha JTAaHHOM ypoBHe oOpazoBanus. [Iporpammoil mo MareMaTuke MpeaycMaTpUBaeTCA
u3ydyeHue yueoHoro npeamera «MaremaTrka» B paMKax TpEX YU4EOHBIX KypCOB:



«AnreOpa ¥ Havajga MaTEeMaTHUECKOTro aHanuzay, «l'eomerpus», «BeposTHOCTh U
CTaTUCTHKa». POPMUPOBAHUE JIOTUYECKUX YMEHUN OCYILECTBIIAETCS HA MPOTSHKEHHUH
BCEX JIeT OOy4YeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHMsl, & AJIEMEHTHI JIOTUKH
BKJIIOYAIOTCA B COJIEPKaHME BCEX HAa3BaHHBIX BBIIIE YUEOHBIX KypCOB.

OO11ee unciao 4acoB, peKOMEHOBaHHbIX Ul U3y4eHUs] MaTeMaTuku — 340 yacos:
B 10 kmacce — 170 yacoB (5 wacoB B Heaenmo), B 11 kmacce — 170 gacoB (5 vacoB B
HEJICITIO).
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUAA

M3yyeHne mMareMaTHKyd Ha YPOBHE OCHOBHOI'O OOHIEro 0Opa30BaHMs HAIMPABIECHO
Ha JOCTIDKEHHE OOYYalomMMUCSA JIMYHOCTHBIX, METANpeIMETHBIX U TPEAMETHBIX
o0Opa30BaTeNbHBIX PE3YIbTATOB OCBOCHHUS yUE€OHOIO MIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHHs MaTEMAaTUKU Ha YPOBHE CPEAHEr0 001Iero o0pa3oBaHus y
oOyuatorierocs OyayT copMUpPOBaHBI CICIYIONIUE JIUYHOCTHBIE PE3YIbTAThI:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMU OOYyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHUHCKOro OOIIECTBA, MPEACTABICHHE O MAaTeMaTHYECKUX
OCHOBaX (DYHKITMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUHN, IPOLIETYP IPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JAPYTroe), YMEHHE B3aHMMOJIEHCTBOBATH C COIIMAIIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKITUSIMU U HA3HAUCHUEM;

2) MaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM TpakAaHCKOW HWJISHTUYHOCTH,  yBaXKCHHUS
K MOPOIUIOMY W HACTOAIIEMY POCCHHUCKOW MaT€MAaTHKH, IEHHOCTHOE OTHOIICHUE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIBI,
MCIIOJIH30BAaHUE ATUX JOCTIXKCHHUM B IPYTUX HayKaX, TEXHOJOTUSIX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCITUTAHHUSI:

OCO3HAHHWE JYXOBHBIX I[EHHOCTEH pPOCCHUUCKOrO0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUS, STHUYECKOTO TIOBEJICHMS, CBS3aHHOTO C TNPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUNW HAyKH W JIEATCIbHOCTHIO YYEHOTO, OCO3HAHWE JUYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTrO OYIyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS

3CTETMYECKOE OTHOIIEHME K MHUPY, BKIIOYas OCTETMKY MaTeMaTH4eCKuX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/a4, pELICHUH, pacCyKIEHUH, BOCIPHUUMYHUBOCTE
K MaTeMaTU4YEeCKUM acIeKTaM Pa3IM4YHbIX BHOB UCKYCCTBA;

5) puznyeckoro BOCIUTAHUS:



c(OpMUPOBAHHOCTh YMEHHUS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B WHTepecax
310poBOro M Oe3omacHOro oOpas3a »HU3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO  (310pOBOE NUTaHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHA W OTAbIXA,
perynspHasi pundeckasi akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHHUE TIPU 3aHATHUSIX
CIIOPTUBHO-03I0POBUTEIBHOM NESTENBHOCTHIO;

6) TPy/10BOr0 BOCIUTAHUA:

TOTOBHOCTbH K TPY.ly, OCO3HAHUE [IEHHOCTH TPYAOIIO0HS, HHTEPEC K Pa3InIHbIM
cdepam nmpodeccrnoHaTbHOM eATEeTbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccun
Y peaM30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIOCOOHOCTD K
MaTeMaTUIeCKOMY 00pa30BaHUIO i CaMOOOPA30BAHUIO HA MPOTSHKCHUN BCEH KU3HMU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUICCKUX 3a]1a4 MATEMAaTUICCKON
HAMPaBJICHHOCTH; /) IKOJOTHYECKOT0 BOCITUTAHMSA:

C(OPMHPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, TOHUMAHHUE BIUSHUS COIUAILHO-
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE PUPOIHOM U COLMAIILHOM Cpe/bl, OCO3HAHUE
rJ100aBHOTO  XapakTepa dKOJOTUYECKUX MPOoOJIeM, OpHEHTAIMs Ha TPUMCHCHHE
MaTeMAaTUYEeCKUX 3HAHWHA JUIS pEIIeHUS 3a1ad B 00JacTH OKpYKAIOUICH Cpelbl,
IUTAHUPOBAHKE TIOCTYIIKOB M OICHKH WX BO3MOXKHBIX IOCIIEACTBUH U OKPYXKArOIIeH
cpensl;

8) HeHHOCTH HAYYHOTO O3HAHNS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAyKW M OOIECTBEHHOW MPAKTUKHU, NOHMMAaHUE MAaTEMaTUYECKON HAyKH Kak
cephl YeIOBEUECKON AESITENIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIsl pa3BUTHUSA
UBUIM3AINH, OBJIAJICHUE SI3bIKOM MaTeMaTUKd M MaTeMaTHYeCKOM KYJIbTYpOH Kak
CPEICTBOM  IIO3HAHWA  MHpa, TOTOBHOCTb  OCYLIECTBJISITh  NPOEKTHYIO U
MCCJIEI0BATENbCKYIO IESITEIbHOCTh UHANBUYAJBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe 0cBOCHHS MPOTPaMMBI TI0O MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O O0OIIIETO
oOpazoBaHus y oOyyatrorierocs OyayT cpopMupoBaHbl METANIPEAMETHBIE PE3YJIbTaThI,
XapaKTEPHU3YIOITUECS OBJIAICHUEM YHUBEPCAIbLHBIMU TIO3HABATEILHBIMU JICHCTBUSAMU,
YHUBEPCATHHBIMH KOMMYHUKATHBHBIMH  JICHCTBUSAMH u

YHUBEPCATBHBIMH PETYJISTUBHBIMU JCHCTBUSMU.

ITo3HaBaTeIbHbIe YHUBEPCAJIbHBIC YUeOHbIE 1ecTBUA ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

BBIABJIATE MW XAPAKTCPHU30BAThb CYHICCTBCHHBLIC IIPHU3HAKHW MATCMATHUYCCKUX
OOBEKTOB, MOHATHI, OTHOUICHUH MEXAYy MOHATUSAMHU, (POPMYIUPOBATH ONpEACTICHUS



MOHSTHI, yCTAaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(UKALUK, OCHOBAaHUS AJIS
00OOIIEHNsT W CpaBHEHUS, KpUTEPUM MPOBOAMMOIO aHajiN3a; BOCIPUHHUMATb,
(dopMynupoBaTh U MPe0OPA3OBLIBATH CYKACHUS: YTBEPAUTEIbHbIC

W OTpHUIaTeNbHBbIC, €JWHUYHBbIC, YaCTHbIe U OO0IIHMe, YCJIOBHbBIC; BBISBIATDH
MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W  INPOTUBOpEYUs B  (pakTax,
JaHHBIX, HAOMIOJEHUSAX M YTBEPKIACHUSX, MpeAjaratb KPUTEPUU JJIs BBISIBICHUS
3aKOHOMEpPHOCTEH M IIPOTUBOPEYMUH; JAENaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB
JIOTUKU, NEAYKTUBHBIX U UHIYKTUBHBIX

YMO3aK/IIOYECHNUN, YMO3aKIIOUEHUHN 110 AaHAJIOTUY;

IIPOBOJAUTL CAMOCTOSITEJIBHO JIOKA3aTeNIbCTBA MATEMAaTHYECKUX YTBEPKICHUU
(OpsiMBle W OT MPOTHBHOIO), BBICTPAWBATH APryMEHTALWIO, MPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHUSI U BBIBOJIBI, BHIOMPATH CIIOCO0
penieHuss yuyeOHOUM 3ajauu (CpaBHHBATh HECKOJIBKO BAapUAHTOB PEIICHHUSA, BBIOUPATH
Haunbosiee MOAXOAIINMI ¢ yUETOM CaMOCTOSTENbHO BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEIOBATEIbCKUII HHCTPYMEHT IIO3HAHUS,
dbopMyIHpoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTHBOpEUHE, MpoOIeMy, yCTaHABIUBAThH
HUCKOMOE U JlaHHO€, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO TMO3HUIIUIO,
MHEHHE; TPOBOJAUTH CAMOCTOSTENILHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, IMpoliecca,
BBISIBJICHUIO  3aBUCUMOCTEM  MEXIy  OOBEKTaMHu,  SBJICHUSIMHU, MPOLIECCAMU;
CaMOCTOSITeNIbHO  (popMysupoBaTh 000OIEHHS W  BBIBOJBI IO  pe3ysibTaTaM
MPOBEIEHHOTO HAOIOJICHUSI, UCCIEIOBAHUSI, OIIEHUBATh JOCTOBEPHOCThH IMOJYyUYEHHBIX
pEe3yNbTaTOB, BBIBOJOB M O0O0OIIEHWN; MPOTHO3UPOBATH BO3MOXHOE pa3BUTHUE
pOIIECCa, a TAK)KE BbIIBUTaTh
PEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

PadoTa ¢ undopmanmeii: BoISIBIATh AePUIUTH HHOOPMAIUH, TAHHBIX, HEOOXOIUMBIX
JUTSl OTBETA Ha BOIIPOC

U JUIA PElIeHUs 3a7a4d; BeIOUpaTh WHMOPMAIIO W3 MCTOYHUKOB PA3IUYHBIX THIIOB,

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPHPETUPOBATH MHGOPMAIUIO PA3THUUHBIX

BUJOB W (OPM TPEICTaBICHHS, CTPYKTYpUPOBaTh MH(MOPMAIMIO, MPEACTABIAT €€ B

paznuyHbIX hopmax,

WITIOCTPUPOBaTh ~ Ipaduuecky;  OIEHMBATh  HAAGKHOCTH  WMHPOpMALMK  TIO
CaMOCTOSITENTLHO C(HhOPMYITHPOBAHHBIM

KpUTEPHUsIM, CHOPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUSA:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMH M
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHMs 3ajaul, KOMMEHTHUPOBATh
NOJIYYCHHBIA pe3yNbTaT; B XOA€ OOCYXACHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cyX/1aeMoi TeMbl, MPOOJIEMbI, PEIIAeMON 3a7]auM, BbICKA3bIBATh UIECH, HAICICHHbBIC
Ha MOUCK PEHIeHUSs], CONOCTABIISITH CBOU CYXKJEHUS C CYXKACHUSIMHU JAPYTUX YYACTHUKOB



auanora, oOHapyXHBaTh pa3IdYHMe M CXOJCTBO TO3MIMHA, B KOPPEKTHOH (opme

(GopMynupOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS, MPEACTABIATh PE3yIbTaThl PEIICHUS

3a/1a4u, SKCIIEPUMEHTA, UCCIIEIOBAHU,

MPOEKTa, CaMOCTOSTEIBbHO BbIOMpaTh (opMar BHICTYIUIGHHS C YYETOM 3ajad

Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPUU.

PeryasitTuBHbIe YHUBeEpPCaJIbHbIE yUYeOHbIe HeiicTBUSA CaMoopraHu3amnmsi:
COCTaBJISITh IUJIaH, AJITOPUTM pPEIICHUS 3aJadyd, BBIOUPATh CIOCOO pEHIeHHUsS C

y4€TOM HMMEIOIIUXCSI PECYpPCOB UM COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U

KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/IETh HABbIKAMHU IO3HABATEJIBHON pe(IEKCUU KaK OCO3HAHMSA COBEPILIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, WX pPE3yNbTAaTOB, BIAAETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MpOIECCa W PE3yJIbTaTa PEUIEHUS MAaTeMaTHYeCKOU
3a/layy; NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUM 3a]auH,
BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HallIEHHBIX OUIMOOK, BBISBIEHHBIX TPYJHOCTEH; OLEHUBATh COOTBETCTBUE pE3ysbTara
LEJIU U YCIOBUSIM, OOBACHATh NPUYUHBI JOCTHKEHUS UM HEJOCTUKEHUS PE3yIbTaTOB
NESTEIbHOCTH, HAaXOAWTh OIIMOKY, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY.
CoBMecTHast AeSITEJILHOCTD: IOHUMATh U MCIOJb30BATh IPEUMYLIECTBA KOMAaHAHOW U
MHIMBHUIyaJIbHOM pabOThI IPU pelIeHUH Y4eOHbIX 33/1a4, IPUHUMATh LI€Jb COBMECTHOM
JEeSATENbHOCTH, TUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOM pabOThl, paclpenesiTh BUIbI
paboT, JOroBapuBaThCs, 0OCYKAAaTh MPOIECC U Pe3yJbTaT paboThl, 0000IATh MHEHUS
HECKOJIbKHX JIIOJIEH; y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykaeHus, 0OMEH
MHEHUW, «MO3TOBbIE€ IUTYPMBD» W HHBIE), BBINOJHATH CBOK 4YacTh pabOTBl H
KOOPJIMHUPOBATh CBOU JEUCTBUS C JIPYTMMHU WIEHAMHU KOMAaH/bl, OLIEHUBATH KAYECTBO
CBOEr0 BKJIaJia B OOUIMI MPOAYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aUMOJICCTBHUSL.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS MPOrPaMMbl MO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CpEJIHEr0 00I1ero 00pa3oBaHusl MPEICTABIEHbI 110 ToJaM O0y4eHHUs
B paMKax OT/CJIbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOIIUX pa3zfieiaX MpPOorpaMMbl MO
MAaTEMaTHKE.

OE/IEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOTI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»




MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa u Havajga MaTeMaTUYECKOTO aHAJIM3a» SBISETCS OJHUM
u3 HamOoJee 3HAYMMBIX B MPOTpaMME CPEAHEro OOIIero o0pa3oBaHUs, MOCKOIBKY, C
OJIHOM CTOpPOHBI, OH O0ECHEYMBAET WHCTPYMEHTAIBHYIO 0a3y Il W3y4YeHUs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JpPYyrod CTOPOHBI, (POPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUJICHUE OO0yYarouuxcsi Ha YpPOBHE, HEOOXOJUMOM JJisi OCBOEHUS
yueOHBIX KypcOB MH(OpPMATHKHU, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH. B pamkax
yueOHOTO Kypca «AnreOpa M Hadajla MaTEMaTHYECKOTrO aHajiu3a» oOydaroniuecs
OBJIAJICBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKu, KoTopas (popMmylupyer
CBOM JTOCTIKEHUS B MATEMAaTUYECKOU popme.

Y4eOHbIii Kypc anreOpsl 1 Hauajdl MaTEMaTHUECKOTO aHajIN3a 3aKjIa/IbIBACT OCHOBY
JUISl YCHEIIHOTO OBJIAJICHUSI 3aKOHAMH  (PUBHMKH, XHMHH, OMOJIOTMH, OHHUMaHUS
OCHOBHBIX TEHJCHLIHUA HSKOHOMUKH U OOLIECTBEHHOH AKU3HH, TO3BOJSET
OpUEHTHPOBATbC B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJIb30BaTh WX B IIOBCEAHEBHOM JKM3HU. B TOXe Bpems OBIaJcHUE
a0CTpaKTHBIMU U JIOTHYECKU CTPOTUMH MATEeMaTHYECKUMHU KOHCTPYKIIUSAMH Pa3BUBACT
YMEHHE HaxXOOUThb  3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTUHHOCTb YTBEPKIACHMUS,
UCIOJBb30BaTh 0000IIEHNE M KOHKPETH3alulo, a0CTparupoBaHUE U  aHAJIOTHUIO,
(opMHpYyET KpEeaTUBHOE M KPUTUYECKOE MbIlIUIeHHE. B Xoae u3ydeHus anreOpsl U
HayaJl MaTEeMaTUYECKOTO aHaju3a Ha YpPOBHE CpedHero oomero oOpa3oBaHUA
oOydaroniyecss  MOJY4YalOT  HOBBIM  ONBIT  pEIICHUA  NPUKIAJHBIX  3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHHUSI MAaTeMaTUYECKHX MOJEJNel peajbHBbIX CHUTyaluld H
UHTEPIPETAUN TTOTYYEHHBIX PEIICHHI, 3HAKOMSTCA C NpUMEPAaMU MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B MpUPOJIE, HAyKe M B MCKYCCTBE, C  BBIJAIOIINMHUCS
MaTeMaTUYECKHUMU OTKPBITUSIMA U KX aBTOPAMH.

VY4eOHblil Kypc aJireOpbl M Hauajdl MaTEMAaTUYECKOTO aHaiIn3a o0aagaeT
3HAYNUTEIBHBIM BOCIMUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIA peaM3yeTcs Kak 4epe3
y4eOHBII MaTepua, CoCOOCTBYIONINI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 cnernuduky ydeOHOW [eATENIbHOCTH, TpPeOYyIOmeH CcaMOCTOSTEILHOCTH,
AKKypaTHOCTH, OPOJOJKUTEIIbHON KOHIEHTPAlU BHUMAHUS U OTBETCTBEHHOCTH
3a IIOJIyYEHHBIN pe3yJIbTar.

B ocHoBe MeTtomuku oOydyeHusi anreOpe M HavajaM MaTEeMaTHYECKOro aHaiu3a
JIKUT NEATeIbHOCTHBIA MPUHIUIT OOyUYEeHHUS.

B crpykType mnporpammbel 1o aiareOpe M HauyajgaM aHajiu3a BbIACISIOTCS
CIIEYIOIIME COJEPKATEIIbHO-METOIUYECKHE JUHUM: «YUuciia W BBIYKCICHUNY,
«Dynknun u rpadpukny, «YpaBHEHHS U HEpaBeHCTBa», «Hawama maremaTraeckoro
aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOJIUYECKHE
JUHUM U3YYalOTCsl HA MPOTSDKEHUU JIBYX JIET OOy4YeHHUs Ha YPOBHE CPEIHEro OO0IIero
00pa3oBaHHUsl, ECTECTBEHHO JOMOJHSSA IPYr Ipyra U NOCTENEHHO HACBIIASCh HOBBIMU
TEMaMU U pasjaenaMu. JlaHHbIH y4eOHBIH KypcC SIBJISETCS UHTETPATUBHBIM, MOCKOJIBbKY
oObeuHsIET B cede coJepKaHHe HECKOJIbKUX MaTeMaTHYeCKUX TUCUUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHalln3, TEOpUs MHOXKECTB U npyrue. [lo mepe Toro
Kak oOyuaromuecs: OBJaJeBaloT BCE OoJiee MIMPOKUM MATEMAaTHYECKUM amnmnapaTroM, y



HUX TIOCJIENOBATeNbHO (QOPMHUPYETCSI M COBEPILIEHCTBYETCS YMEHHE CTPOUTH
MaTe€MaTUYECKYIO0 MOJIENb pEaJbHON CHUTyaluu, NPUMEHSTh 3HAHUSA, IOJyYCHHbIE B
yueOHOM Kypce «Anrebpa M Hayana MaTEMaTHUYECKOro aHallu3a», IJs PelIeHHS
CaMOCTOSITENIbHO  C(HOPMYJUPOBAHHOM  MaTeMaTMYeCKOW  3ajgaud, a  3aTeM
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

CopnepxarenpHo-MeTOAMYECKass JMHUAA «UYuciia W BBIYMCICHHSD 3aBEpLIacT
(opMUpOBaHNE HABBIKOB HCIIOJIB30BAHMS JEHCTBUTENIBHBIX YHCEN, KOTOpO€ ObLIO
Ha4yaToO Ha ypOBHE OCHOBHOIO oOmiero ooOpaszoBanus. Ha ypoBHe cpemHero ooOuero
oOpa3oBaHMsi ~ 0co0O€  BHMMaHME  yAeinsdercd  (OPMUPOBAHUIO  MPOYHBIX
BBIYHMCIUTENLHBIX HAaBBIKOB, BKIIIOYAIONIUX B C€Osl MCMOJIb30BAaHUE DPANUYHBIX (HOpM
3aMKUCH JIEUCTBUTENBHOIO YMCIIA, YMEHHE PAallMOHAIBHO BBINOIHATH JEHCTBUSA C HUMH,
Jenarb NPUKHUIKY, OLEHUBaTh pe3yiabrar. (OOyvaromuyecs TMOJIy4YaloT HaBBIKH
MPUOJIMKEHHBIX BBIYUCICHUMN, BBIOTHEHUS JEUCTBHM C YWCIaMH, 3alMCaHHBIMH B
CTaHAApTHOM (opMe, MCHOJb30BaHUSI MATEMATUYECKHX KOHCTAHT, OLEHUBAHUS
YHUCJIOBBIX BBIPAXKECHUM.

CopnepxxarenpHass  JUHUSA ~ «YPaBHEHHMsT M HEPABEHCTBA»  PEAIM3yeTCs
Ha MPOTSHKEHUU BCEro oOyueHus: Ha YPOBHE CPEIHEr0 001ero o0pa3oBaHMsl, IOCKOJIbKY
B KaXJOM pas3zesie IpOorpaMmbl NPEIyCMOTPEHO PEILICHHE COOTBETCTBYIOIIMX 3a]ad.
OOyyaromuecs OBJIAJAEBAIOT PA3JIMYHBIMU METOJAMU PEIICHMS LENbIX, palliOHAIbHBIX,
MPPALMOHAIBHBIX, [OKAa3aTEIbHBIX, JIOTAPU(PMHUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB W MX cHUCTeM. [lonmydeHHble yMEHHUS HCIOJIB3YIOTCS MpPH
uccaen0BaHuM (QYHKUIMA C TMOMOIIBIO MPOM3BOJHOM, PEIICHUH MPUKIAIHBIX 337a4 U
3alay Ha HaxXxOoXJACHHE HauOONBIIMX W HAUMEHbIIMX 3Ha4YeHU QyHkuuu. JlaHHas
coJiep)KaTeNbHasl JIUHMS BKIIIOUAeT B ce0sl Takke (GOPMUPOBAHUE YMEHUH BBIOJHATH
pacuétel o popmyrnam, npeoOpa3zoBaHUs LENbIX, PAllMOHAIbHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKECHUM, a TaKKE BBIPAXKEHUH, COIAEPKAIIMUX CTEHEHU U
norapudmbl. braromaps u3ydeHuro anreOpaMuyeckoro Marepuaga  IPOUCXOAUT
JanbHeiIIee pa3BUTHE aTOPUTMUYECKOTO U a0CTPAKTHOI'O MBIIUIEHUS 00yYaromuxcs,
(GOopMHpYIOTCS HABBIKM JAENYKTUBHBIX pacCyXIE€HHH, padOThl C CHMBOJIbHBIMU
(dopMamu, MPEACTABICHHS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PABEHCTB H
HepaBeHCTB. AunreOpa mnpemnaraer 3>((EKTUBHbIE WHCTPYMEHTHI JJisi pPEIlIeHUs
NPAKTUYECKUX M €CTECTBEHHO-HAy4HbIX 3a7ad, HarJAJHO JIEMOHCTPUPYET CBOHU
BO3MOYXHOCTH KakK I3bIKa HAyKH.

CopepxxarenpHo-MeTOMYecKass JHHUA  «DYHKIMM U TpaQUKU»  TECHO
neperieTaeTcs ¢ IPYruMu JIMHUAMUA y4eOHOTO Kypca, OCKOJIbKY B KaKOM-TO CMBICIE
3a1a€T  MOCJIEOBAaTENbHOCTh  HM3y4€HUs  Marepuana. V3ydeHue  CTENeHHOM,
MOKAa3aTeJIbHOM, JOrapuMUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKLIMM, UX CBOMCTB U
rpa@uKoB, HCHOJb30BaHUE (QYHKUUN A pelIeHHus] 3a7ady U3 JIPYyrux Y4eOHBIX
IPEIMETOB M PEAIBHOMN JKU3HU TECHO CBSI3aHO KAK C MATEMAaTUYECKUM aHAJIU30M, TaK U
C pELIEHUWEM YypaBHEHUH W HepaBeHCTB. llpu sToM Oosbllioe BHUMaHHUE YIENAETCS
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(GOpMHUPOBAHUIO yYMEHUS BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY Pa3IUIHBIMU
BEJIMYMHAMU, HCCIIEA0BATh MOMYy4YeHHBIE (DYHKIMH, CTPOUTh MX Tpaduxu. Marepuan
COJIEpKATENIbHOW JIMHUU HAalleJIeH Ha Pa3BUTHUE YMEHHIl M HABBIKOB, MO3BOJISIOIINX
BBIPQKATh 3aBUCHMOCTH MEXKIY BEIUYMHAMH B Pa3IMYHON (opMe: aHATUTHYCCKOM,
rpaduyeckoii u cioBecHOU. Ero n3yduenne cnocoOCTBYET pa3BUTHIO aIrOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3ALIUU, UCTIONH30BAHUIO aHAJIOTH.
ConepxxarenpHass  JIMHUS «Hauana wmaTeMaTH4YeCKOro aHajiu3a» IO03BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTHMYeCKHX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIIHBIX OOYy4YaloIMUMCs, ¥ KOTOPBIX MOSABISETCS BO3MOXHOCTH HCCIEI0BATH U
CTpOUTh rpapuku (PYHKIUN, ONpENesTh WX HAUOOJBIINE W HAUMEHbIIME 3HAYCHMS,
BBIYUCIIATH TUIOMAMA (GUTYP B OOBEMBI TENI, HAXOAUTh CKOPOCTH W YCKOPCHHUS
npoueccoB. ConepkaresibHasi JIMHUAS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOEHHS
MaTeMaTUYECKUX MOJIETIEH pealbHbIX CUTYyallUM, HAXOXKIACHUS HAWIYYIIETO PEIICHUs B
NPUKIAAHBIX, B TOM YHCJIE COLHUAIbHO-3KOHOMUYECKUX, 3aJladyaX. 3HAKOMCTBO C
OCHOBAaMHM MAaTE€MaTUYECKOr0 aHajlu3a CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOrO,
(GOpMaNbHO-JIOTMYECKOTO M KPEaTUBHOTO  MBINUICHUS, (OPMHUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMAaTUKU B HAayKe, TEXHUKE U HCKYCCTBE.
OOyuaroiyecss y3HAIOT O BBIIAIONIMXCS pe3yjIbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTEeMaTUKH KaK HayKH, U UX aBTOpax.

ConepxkaTeapHO-MeTOANYECKasT JUHUS «MHOXeCTBa W JIOTMKa» B OCHOBHOM
MOCBSIIEHA AIeMEeHTaM TEOpUU MHOECTB. TeopeTKo-MHOXKECTBEHHBIC
MPEJCTaBICHUS] TPOHU3BIBAIOT BECh KYpC IIKOJbHOW MaTEeMaTUKH U TMpejiarator
HanOoJiee YHUBEPCAJbHBIA SI3bIK, OOBEAUHSAIONIUN BCE pas3ieibl MaTEeMaTUKU U €€
NPUJIOKEHHM, OHU CBSI3bIBAIOT Pa3HbIE MATEMATUYECKUE JUCLUUILIMHBI B €UHOE IIEJIOE.
[ToaToMy BaXHO JaTh BO3MOXHOCTh OOydYaromeMycsi TOHUMAaTh TEOPETUKO-
MHOECTBEHHBIN S3bIK COBPEMEHHON MAaTEMATUKU U UCIOJIb30BATh €r0 JJIS BEIPAXKEHUS
CBOMX MBICJIEH.

B yueO6HOM Kypce «Anredpa 1 Hayalla MaTeMaTHYECKOr0 aHaIU3a» MPUCYTCTBYIOT
TaK)X€ OCHOBBI MAaTEMaTHUYE€CKOTO MOJICTUPOBAHUS, KOTOPbIE TPU3BaHbl CHOPMUPOBATH
HaBBIKM TIOCTPOCHMSI MOJIeNIed peajbHbIX CUTYyalluid, UCCIEIOBAHUS ITUX MOJACIEH ¢
MOMOIIIBIO ammapara ajreOpbl U MaTeMaTUYeCKOro aHaju3a W HHTEpHpeTauu
MOJIYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETCHbl B KaXIbli W3 pa3/iesioB
MPOTPaMMBI, MIOCKOJBKY BECh MaTeprall y4eOHOTO Kypca IMIUPOKO HUCIOIB3YETCS IS
pelieHusT TPUKIAIHBIX 3afad. [lpum pemeHun peanbHbIX NPAKTUYECKUX 3adad
oOydaroriecs pa3BUBAIOT HAOIIOJATEIHHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, UCIOJIb30BAaTh AaHAJOTHUIO, 0000mAaTh W KOHKPETU3UPOBATH
npoOseMy. JlesTenbHOCTh MO (DOPMUPOBAHUIO HABBHIKOB PEIICHUS MPHUKIIAIHBIX 3a7a4
OpraHu3yeTCcsl B IpPOLECcCe M3YyYEHHUs BCEX TeM yueOHOro Kypca «Anredpa u Havaia
MaTEMaTUYECKOTO aHATN3ay.

OO111€€ YMCII0 YacoB, PEKOMEHAOBAHHBIX JJI1 U3yUEHUs Y4EOHOro Kypca «Anredpa
¥ Hayajia MaTeMaThdeckoro aHamusa», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca B
Henenmo), B 11 kimacce —102 yaca (3 yaca B HEJIEIHO).
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COJEP/KAHUE OBYUEHMUS 10 KJIACC Yucia u BBIYUCIEHUSA

PanmonaneHple uucna. OOBIKHOBEHHbIE M JI€CATUYHbIE JApOOH, IPOLEHTHI,
OECKOHEUHbIE MEPUOANYECKHE IpoOH. Apu(pMeTHUYECKHE ONEPALMU C palMOHAIbHBIMU
qHcliaMu, peoOpa3oBaHus YMCIOBBIX BhIpakeHUil. [IpumeHenne nqpobeil u mporeHToB
JUISL PELIEHUS TPUKIIAIHBIX 3a[1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEAIBHOU JKU3HHU.

JlelictBuTenpHble  4WciIa.  PanWoHanpHbIE W HWPPALMOHAIBHBIE  YHCIA.
ApudmeTrnueckue omepanuu ¢  JCUCTBUTENbHBIMU  uuciaamu. [IpuOnmkéHHbIe
BBIYMCIICHUS, IIPAaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nenbiM nokasareneMm. CrangaptHas (opma 3anucu JeMCTBUTEIBHOTO
gyucna. HMcmonb3oBaHue mnoaxoasmied (Gopmbl 3amUCH ACHCTBUTEIBHBIX YHCEN
JUISL PEIIEHUS ITPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypallbHOU creneHu. [leiicTBus ¢ apudmeTnyecKkumMu
KOPHSAIMH HaTypaJIbHOW CTETIEHHU.

CuHyCc, KOCMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Meton
UHTEPBAJIOB.

Peenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHne ypaBHEHHMM M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1ad U
3a/1a4y U3 pa3auvHbIX 001acTel HAYKH U peabHOW KU3HH.

@OyHkuuu U rpapuku

Oyukius, cnocodsl 3amanusa GyHkuuu. ['padux ¢ynkiuu. BzaumHo oOpaTHbIe
byHKIIUN.

ObmnacTh ornpeneneHust © MHOXKEeCTBO 3HaueHni pyHkuuu. Hynu QyHkumu.
[TpoMexyTkH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHas (yHKIUS C HaTypaJdbHBIM U IETBIM TOKa3aTteneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-OW CTENEHHU.

TpuronomeTpudeckasi OKpy>KHOCTb, ONPEACICHIE TPUTOHOMETPUIECKUX (DYHKITUI
YHCIIOBOTO apryMEHTa.

Hauaja MaTeMaTH4ecKOro aHajnu3a
ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IOCJIEAOBATEIBLHOCTEH. MOHOTOHHBIE
[I0CJIEJOBATEILHOCTH.
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Apudmernueckas U TeoMeTpuueckas mporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas mnporpeccus. CyMma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccur. @Popmyrna CIOXKHBIX NPOUEHTOB. Vcnosb3oBaHue mnporpeccud Jis
pELIEHUs pealIbHbIX 3a/1a4d MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepanuu Hajal MHoXecTBamu. Jluarpammel  Oitnepa—BeHHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO —ammapara JJisg ONUCAHUS PealbHBIX
MPOIIECCOB U SABJICHUM, NpPU PEIICHUM 3a]ady U3 JPYyruxX Y4YeOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KJIACC Yucaa v BBIYUCICHUS
HatypaneHbie u nenblie yncina. IIpu3Haku 1eIMMOCTH LEIBbIX YUCEIL.
Crenenp C panMOHANBHBIM  ITOKas3aTtesneM. (CBOHCTBA  CTENEHM.
Jlorapudm uncna. JleciTHUHbIE U HATypaIbHbIE JIOrapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUI, COIEpXKAIIMX CTENEHH C  palMOHAIbHBIM
IIOKA3aTeJEM.

[Iprmepbl TPUTOHOMETPUYECKHUX HEPABEHCTB.

[Toka3zaTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucteMbl JHMHENHBIX YypaBHEHWH. PelleHWe MNpPUKIAAHBIX 3a7a4 C I[OMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUID MAaTeMaTHUYECKHUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JIacTel HAyKW U PEAIbHON KU3HHU.

@OyHkuuu U rpapuku

Oyuknus. [lepuoanueckue ¢GyHkuuu. IIpoMeKyTkM MOHOTOHHOCTH (DYHKIUU.
MaxkcuMymbl 1 MUHUMYMBI pyHKIIMH. HanOonbiee 1 HauMeHbllee 3HaueHue QyHKIUH
Ha IIPOMEKYTKE.

Tpuronomerpuueckue PyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenpHass w JorapubmMuyueckas (QYHKIIUU, HX CBOMCTBA M rpaduKH.

Hcnonb3oBanne rpadukoB (QYyHKUMNA I pEIIeHHUs YpaBHEHUH U JIMHEHHBIX

CUCTEM.

Ucnons3oBanue r1padukoB (yHKIUNA JISI  UCCIEIOBAHHUS  IPOIECCOB U
3aBUCUMOCTEH, KOTOpbl€ BO3HUKAIOT NpPH PEHICHUH 3a7ad U3 JPYruX y4deOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayana MmaTeMaTH4eCKOro aHaJIn3a
HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PELIECHNS] HEPABEHCTB.
[IpousBognas ¢pynkiuu. ['eomerpuueckuil 1 GU3NIECKUN CMBICIT IPOU3BOIHOM.
[TpousBogHbie 3MeMEHTAPHBIX (GyHKUMNA. DOpMYNbl HAXOXKIEHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.
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[IpumeHeHrne NPOU3BOAHON K HCCIENOBAaHUIO (YHKIMM HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHne HamOOJbIIEr0o W HAUMEHBIIETO0 3HAuYeHUs (QYHKIUU Ha
OTpE3Ke.

[IpumeHeHrne TPOW3BOAHON Ui HAXOXKICHUS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX 3a/Jayax, A OMPEIENICHHs CKOPOCTH Tpollecca, 3aJaHHOTO (opMyJIon
WU TpauKoM.

ITepBooGpaznas. Tabnuiia mepBooOpa3HbBIX.

WuTerpan, ero reoMeTpudeckuii U ¢Gu3nueckuil cMbici. BbluncieHne uHTerpala
o ¢hopmyine Herorona—JleliGuura.

INPEAMETHBIE PE3YJIBTATDBI

K koniry o0ydyenus: B 10 kiacce o0yyaromuics MoIyquT CIEIyIONIUE IPeIMETHBIE
pEe3yJbTaThI:

YucJa 1 BBIYUCJIEHUS:
OTIEPUPOBATh MOHSATUAMU: PAIMOHATBLHOE U ACHCTBUTEIIBHOE YHUCIIO, OOBIKHOBEHHAS
U JiecITUYHaAs JApoOb, TMPOIEHTHI; BBIMOJHATh apu(PMeTHYecKue Oorepalur ¢
palMOHAIBHBIMU U ICHCTBUTEIbHBIMU
YUCJIAaMHU; BBITIOJHATH MPUOIMKEHHBIC BBIUMCIICHHS, UCTIOJB3Ys MpaBUja OKPYIJICHUS,
JieaaTh
NPUKUJIKY U OLEHKY PE3yJbTaTa BBIYMCICHUMN; ONEPUPOBATH MOHATUSIMHU: CTEIEHb C
LEeNIbIM TIOKa3aTesieM, CTaHaapTHas ¢dopma 3amucu JeHCTBUTEIBHOTO YHUCIA, KOPEHb
HaTypaJbHON CTENEHM, UCIOJIH30BaTh MOAXOAIIYI0 (POpMY 3alUCH ACHCTBUTEIBHBIX
YUCENI I PEIIEHUsS] MPAKTUYECKUX 3a7ad W TMPEACTABICHUS [TAHHBIX; ONEPUPOBATH
MOHATHUSIMHU: CUHYC, KOCHHYC M TAaHI€HC MPOU3BOJILHOTO YIJIa, MCIOJIb30BaTh 3aIlUCh
IIPOM3BOJILHOTO YTIJIa Yepe3 oOpaTHbIE TPUTOHOMETpUUYECKUE (hYHKITUH.

YpaBHeHHS U HEPaBEHCTBA:

ONEpPUPOBATh TOHATUSMHU: TOXKIECTBO, ypaBHEHWE, HEPABEHCTBO, IIEJOE,
paloHaibHOE, HPpPALUOHAIBHOE YypaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHUE; BHIMOIHATH MPE0oOpa30BaHMsi TPUTOHOMETPUUECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS; BBHIIOJIHATH MPeoOpa30oBaHusl LEbIX, PALlMOHAIBHBIX
U UPPALMOHAIBHBIX BBIPAXKEHUN M peliaTh OCHOBHBIE THIIBI LENbIX, PAlMOHAIBHBIX U
MpPaLMOHATILHBIX YPAaBHEHUI U HEPABEHCTB; IPUMEHATh YPaBHEHUS M HEPABEHCTBA IS
pelIeHrsT MaTEMaTHYECKUX 3a7a4 U
3a/a4 M3 Pa3IUYHBIX O0JacTell HAyKW M peajbHOW KU3HU; MOJCITUPOBATH PEalbHBIC
CUTYyalliu Ha SI3bIKE ajreOpbhl, COCTABISATh BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA IO
YCIIOBHUIO 3aJa4M, WCCIIENOBaTh TMOCTPOSHHBICE MOJETH C HCIOJH30BAHHEM arllapara
anreOphI.

DyHKUMM U TPaPuKu:
OTIepUPOBATH MOHATUAMU: (DYHKIHUS, CIOCOOBI 3a1aHns QyHKIUHU, 00J1aCTh

14



OTIpe/IeNICHUs] U MHOXKECTBO 3HaueHui (QyHKUUH, rpaduk GyHKIUHN, B3aUMHO OOpaTHbBIE
(YHKIMH; ONEpUPOBATh MOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKIIMU, HYJTH (PYHKIIUH,
MPOMEXYTKH  3HAKOMOCTOSHCTBA;  MCIOJB30BaTh  IpaduKu

GYHKIUI 17151 pelieHns ypaBHEHUI;

CTPOUTb U YUTATh IpaUKU JTUHEHHON (QYHKIUH, KBaAPATUUHON (PYHKIIMH,
CTENEHHON (PYHKIMM C LIEJbIM ITOKA3aTeleM; HCIO0JIb30BaTh Ipaduku (QyHKUUH i
UCCIIEJIOBaHMS MPOLIECCOB U 3aBHCUMOCTEN INPH PEIICHUHU 3ajad U3 APYTrux y4eOHBIX
OpPEIMETOB M PEATbHOM JKM3HHM, BBIpaXaTb (OpMyJaMU 3aBUCUMOCTH MEXAY
BEJIMYMHAMU.

Havyasa MmaTeMaTH4€CKOro aHaJIu3a:

ONEpPUPOBATh  MOHATHSMH:  TOCIEAOBATEIbHOCTh,  apuPMeTHuecKas |
r€OMETPUYECKas MPOTPECCUU; ONEPUPOBATH MOHATUAMH: OECKOHEUHO YyOBbIBaOIIas
re€OMETPUYECKAsl POTPeECCusl,
cymMma 0ECKOHEYHO yOBbIBAIOIIEH r€OMETPUYECKON MPOTrPECCUU; 33/1aBaTh

NOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCII0JI30BATh CBOMCTBA NOCIIEIOBATEIBHOCTEN U ITPOTPECCUI IS PELICHUS
peanbHBIX 33]a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:

ONEPUPOBATh  NOHATHSIMH: MHOXECTBO, OINEpalldd HaJd  MHOXECTBaMU;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJjIsl ONMUCAHUS PEATbHBIX
MPOIECCOB U SBJICHUM, NpPU pEIICHUH 3aJad M3 JPYyrux YydeOHbIX MPEIMETOB;
ONIEPUPOBATH MOHATUSIMU: ONIPEJICIICHUE, TEOPEMA, CIIEICTBUE, I0KA3ATEIBCTRO.

K xoniry o0ydyenust B 11 kyacce 00y4aromuics MOTydUT CICIYIONTUE PEeIMETHBIE
pEe3yJIbTaTHL:

YucJa 1 BBIYUCJIEHUS:

ONEPUPOBATH MOHATHUSIMU: HATypaJIbHOE, LIEJ0E YHMCIO0, UCMHOJIb30BaTh MPU3HAKU
JNEIMMOCTH UEIbIX YKCEN, PA3JI0KEHHUE YKClia Ha MPOCTHIC MHOXKHUTEIU ISl PEUICHUS
3a71a4; ONEPUPOBATH MTOHSITUEM: CTEIIEHD C PALIMOHAIBLHBIM ITOKa3aTeIIEM;

OTIEpPUPOBATh MOHATUIAMU: JJOTaprudm dKcia, 1eCITUIHBIC U HATYpalbHbIE
norapu@Mel.

YpaBHeHMs U HEPABEHCTBA:

NPUMEHATH CBOMCTBA CTENEHU JUIsl MPeoOpa3oBaHMs BBIPAXKEHUMN, ONEPUPOBATH
NOHATHSMU: TTOKA3aTEIbHOE YpPABHEHHWE W HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
MOKAa3aTeJIbHbIX YPaBHEHU M HEPABEHCTB; BBIMOJHATH MPEOOpa3oBaHUsl BBIPAKEHU,
coJiepKallux Jorapu@msel, ONepUpoBaTH
MNOHATUSAMU: JJOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI
Jorapu(MUUYECKUX YpaBHEHUI U HEPABEHCTB; HAXOIUTh PELICHUS MPOCTEUILINX
TPUTOHOMETPUYECKUX HEPABEHCTB; ONEPUPOBATH MOHATHIMU: CUCTEMA JIMHEUHBIX
YPaBHEHUH U €€ pEIICHHUE,

WCIIOJB30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUM I PELICHHs IPAKTUYECKMX 3a/1ad;

HaXOJUTh PELICHUS IPOCTENIINX CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX
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YpPaBHEHUH WM HEPABEHCTB; MOJEIMPOBATH pEalbHbIE CUTYalMH Ha S3bIKE anreopsl,
COCTAaBJIATh BBIPAKECHMS, YPABHEHUWs, HEPABEHCTBA M CHCTEMBI IO YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapaTa aareopsl.

DOyHkuHuU U rpapuku:

ONIEPUPOBATH MOHATUAMU: MEPUOINYECKas (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(YHKIIMM, TOYKM 3KCTpeMyMma (QYHKIUH, HauOoiblllee W HAMMEHbILIEE 3HAUYCHUs
(YHKIIMM Ha IPOMEXKYTKE, MUCHOJIb30BaTh UX JJI UCCIEIOBaHMS (PYHKLIMH, 3aJaHHON
rpadukoM; OINepupoBaTh HNOHATUAMMU: rpauku IIOKa3aTeJIbHOM,
jJorapuMHUUEecKodl M TPUTOHOMETPUYECKMX  (yHKUMH, u300pakaTb UX Ha
KOOPAMHATHOM IUIOCKOCTH M HCIMOJIB30BaTh Ul PEUICHUS YPaBHEHUM W HEPABEHCTB;
n300paxaTh HA KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX YpaBHEHUU
Y WCIIOJB30BaTh HX IS PELICHHMs CUCTEMBl JMHEHWHBIX YPAaBHEHUMU; HCIOJb30BAThH

rpaguku pyHKIMI 1715 UCCIEI0BAHMS POLIECCOB U 3aBUCUMOCTEN
U3 JIPYyTUX YYEOHBIX TUCLMILINH.

Hayaja MaTeMaTH4eCKOro aHajmu3a:

ONEpPUPOBATh MOHATUSMU: HeNpepblBHAsA (YHKIUS, TPOU3BOJAHAS (YHKIUH,
HCIIOJIb30BaTh T'€OMETPUYECKUN MU (PU3MYECKUN CMBICT MPOU3BOAHOW I PEIICHUS
3a/1ad;

HaXOJUTbh IIPOU3BOJIHBIE FTTEMEHTAPHBIX (PYHKIIMHA, BEIUUCIISATH IPOU3BOIHBIE
CYMMBbI, TPOU3BEJIEHUS, YaCTHOTO (PYHKUMH; HCMONb30BaTh MPOU3BOJHYIO MJIs

UCCJeI0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
MU SKCTPEMYMbI, MPUMEHSTh PE3YJNbTAThl HCCIEAOBAHUS K MOCTPOEHUIO TIpadUKOB;

WCIIOJB30BaTh  MPOM3BOAHYK) I HAXOXKICHHMS  HAWIYYIIETO  PELICHUS
B IPUKIAIHBIX, B TOM YHUCJE COLMAIbHO-DKOHOMUYECKHUX, 3aJadax; OIEpUPOBATH

HNOHSTUSMU: IEPBOOOpA3HAsL U UHTETpaJl, HOHUMATh T€OMETPUUECKUI
U (U3NYECKUN CMBICI HMHTErpaja; HaXOAWUTb epBoOOpa3HbIe JJIEMEHTapHBIX

(GyHKIUI, BBIUUCIATH HHTErpal
no ¢opmyne Hprorona—JleiitOnuia; pemars NPUKIAJHBIC 3aJa4d, B TOM 4YHCIIC

COLIMATIbHO-D)KOHOMUYECKOTO U
(du3nuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOIO aHaJU3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Haumenosaunue
(Temsl) Kypca

pazzena

KomuuecTBo
4acoB

OcCHOBHOE coJiepKaHUE

OCHOBHBIE BUJIBI I€ATEILHOCTH
00yUarommxcs
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MHOXecTBa palMOHAIBHBIX
U JICCTBUTEILHBIX YHCEIL.
ParonanbHble ypaBHEHUS U
HEepaBeHCTBA

14

MHOX€eCTBO,

MHOKECTBaMHU.
Oiinepa—BenHna.
Pannonanpubie uyncna. OObIKHOBEHHBIE
U JECATUYHBIC JpOoOH, MPOIICHTHI,
OCCKOHEUHbIE TEPUOJAUYECKUE JIPOOH.

omepanuu  Haj
Jlnarpammebl

Apudmernueckue orepanuu C
panuoHaIbHBIMU YHUCIIaAMH,
npeodpa3zoBaHms YU CIIOBBIX

BbIpakeHHd. IlpuMeHenune npobel wu
MPOIIEHTOB JUIsl PEIICHUS TPUKIIATHBIX
3a7a4 U3 Pa3IMYHbIX OTpaciel 3HaHUU
U pEabHOW XWU3HU. J[€HCTBUTEIbHBIE
quca.

PanmonanbHple W HMppanyOHAJIbHBIE
yucia. ApudmeTrnyeckue ornepaunun ¢
JeUCTBUTEILHBIMU YHCIIAMU.
[Tpubnu>kE€HHbBIE BBHIYUCIICHUS, MTPABUIIA
OKpYTJIEHUS, TPUKHUIKA U  OIICHKA
pe3yabTara BbIUYKUCICHHUI.

Hcnoan3oBarhb TCOPCTUKO-
MHO>XECTBEHHBIN alrapar pIRIb:
OIINCaHuA Xo4a PCUICHUA

MaTEeMaTHYECKUX 3a7ad, a TakKe
pCAIbHBIX TPOIECCOB U SIBJICHHIA,
MpU pEelIeHUU 3a7a4 U3 JPYrux
y4eOHBIX IPEIMETOB.
OnepupoBarb NOHATUAMM:
panMoHaIbHOE YHUCIO, JEHCTBUTEIHLHOE

YHCJIO, OOBIKHOBEHHAS JpoOBb,
JeCSITUYHAS TpOOBb, MIPOIICHTHI.
BoimoaHaTs apupMeTHICCKUC
omepanid ¢  palMOHATBHBIMH U
JIEMCTBUTEILHBIMHU YHCIaMU,
PUOIHKEHHBIC BBIYMCIICHUS,
UCIIONIB3Ysl ~ TIpaBWJIa  OKPYTJICHHS.
Jesarb  NPUKMAKY H  OLEHKY
pe3yiabTara BBIYMCIICHUH.

OnepupoBaTh NOHATUAMMU:
TOXJECTBO, ypaBHEHUE, HEPABEHCTBO;
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ToxmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHus. Y paBHEHHE, KOPECHb
ypa