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Pabowas mnporpamma mo yueOHOMY mpeamery «Marematuka» (yriyOiaEHHBI ypOBEHbB)
(mpenmetnast obnmacth «MaremaTtuka W uHPOpMATHKa») (Jajee COOTBETCTBEHHO — IMpOorpaMMa Iio
MaTeMaTUKe, MaTeMaTHKa) BKIIOYAET MOSCHUTEIbHYIO 3aIMCKY, COJep)KaHWEe OOYy4eHUs, IUIaHHpPyeMbIe
pe3yabTaThl OCBOEHUS MPOTPaMMBbI 110 MaTEMaTHKE.

[losicHuTenpHast 3amucKa OTpakaeT oOmue IeTd W 33Jadyd  M3YyYeHHS MAaTeMaTHKH,
XapaKTEPUCTUKY MCUXOJIOTUYECKUX MPEANOChUIOK K €€ M3Y4YEeHHIO 00YYaroIUMUCs, MECTO B CTPYKTYype
y4eOHOTO TIJIaHa, a TaKKe MOJIXO0bI K 0TOOPY COJepKaHuUs, K OTPEICICHHUIO TUIAHUPYEMBIX PE3YJIbTaTOB
K CTPYKTYPE TEMAaTHYECKOTO TUIAHMPOBAHUS.

Conepxxannie OOydeHHsS pPACKpPBIBAECT COJEpXKATEIbHBIE JUHUHM, KOTOPHIC MPEIararoTcs s
00513aTEIILHOTO N3YyYEHHs B K&KJIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero oopa3oBaHMms.

[Imanupyemble pe3yinbTaThl OCBOCHHS MPOTPAMMBI 10 MAaTEMaTHKE BKIIOYAIOT JIMYHOCTHBIC,
MeTarnpeIMEeTHBIE Pe3yJbTaThl 32 BECh MepuoJi 0O0ydeHHss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus, a
TaKXKe MPEeIMETHBIE IOCTHKEHUS 00YJatoIerocs 32 Kax/Iblii To 00ydeHHS.

MNOSACHUTEJIBHASA 3AIIMCKA.

[Iporpamma mo MaTeMaTuKe YrIyOJE€HHOTO YpPOBHS Ui OOYYalOUIMXCS HA YPOBHE CpPEIHEro
obuiero obOpaszoBanusa paspadorana Ha ocHoBe DPI'OC COO ¢ ydé€TroM COBpPEMEHHBIX MHUPOBBIX
TpeOOBaHUMN, TPEABABIAEMbIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPAAULUNA POCCHICKOTO
oOpazoBanus. Peanm3amms mporpaMmbl 10 MaTeMaTHKe OOECIeYMBAaeT OBJAJICHUE KITFOUEBBIMU
KOMIETEHIMSIMH, COCTaBISIOIMIMMH OCHOBY JUISI CaMOpPa3BUTHS M HEMPEPHIBHOTO 0Opa3OBaHMS,
[EJIOCTHOCTH OOMIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHSI TMYHOCTH 00yUJarOIIAXCS.

B mporpamme 1mo MaremMaTuke yITEHBI HIIEH U TTOJIOKEHHS KOHIICTIIINN PAa3BUTHSI MATEMATHUECKOTO
oOpazoBanusi B Poccuiickoit ®enepauuu. Matemarnueckoe oO0pa3oBaHHME [OJDKHO pellaTh 3adady
obecrieueHusT HEOOXOIUMOTO CTpaHe YKciia 0OyJaronuXcsi, MaTeMaTHYECKasl MOJrOTOBKA KOTOPBIX ObLia
OBl JOCTaTOYHA ISl TIPOJIOJDKEHUS 00pa30BaHUsI 110 PA3IMYHBIM HAIIPABIICHHSIM, BKITIOYAsl TIPSO JaBaHHe
MaTeMaTUKH, MaTeMaTHYECKHE MCCIIeIOBaHUs, padoTy B cepe MHPOPMAITMOHHBIX TEXHOJIOTHIA U JPYTHUX,
a Takke oOecreyeHus A KaKIOro 0O0ydarollerocss BO3MOXHOCTH JOCTH)KEHMSI MaTeMaTH4ecKOn
MOATOTOBKM B COOTBETCTBUU C HEOOXOOUMBIM eMy ypoBHeM. Ha pemienwe »Tux 3amau HaiejaeHa
MporpaMmMa o MareMaTHKe yriiyoJéHHOTO YpOBHS.

Heo6xomumMopcTh MaTeMaTHYECKOW TOATOTOBKM OOYCIIOBIIEHa OOYCJIOBJIEHO POCTOM YHCIIA
CHEIHAIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NMPHUMEHEHHEM MaTeMaTHKU (B cdepe 3KOHOMHKH,
Oun3Hece, TEXHOJIOTHYECKUX 001acTsIX, TyMaHUTapHbBIX cepax). KomudyecTBo oOyuarommuecs, i1 KOTOPBIX
MaTeMaTHKa CTaHOBUTCA (yHIAMEHTOM 0Opa3oBaHUsl, IUIAHUPYIONIMX 3aHUMAThCS TBOPYECKOH U
UCCIIeIOBATENIbCKONW paboTOl B 00JaCTH MaTeMaTHKU, UHPOPMATUKH, (PU3MKH, SKOHOMHKU U B JPYTUX
00JacTsIX, yBENUYMBACTCS, B TOM YHCJIE C Y4YETOM OOYdYalolIUXCs, KOMY MaTeMaTHuKa HY)KHa s
UCI0JIb30BaHUs B Mpodeccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[Ipuknannas 3HAYUMOCTh MaTeMaTHUKW OOYCIIOBJIEHa TeM, 4YTO e MpeIMEeTOM SBISIOTCA
(dyHIaMEHTaJIbHbIE CTPYKTYpPbl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE
OTHOIICHUS, (PYHKIHMOHAIbHbIE 3aBUCHMOCTH U KATETOPUU HEOMNPEAeNEHHOCTH, OT MPOCTEHINNX,
yCBaMBA€MbIX B HEMOCPEJICTBEHHOM OIBITE, A0 JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX [UIsl Pa3BUTHUA
HAyYHBIX M TEXHOJIOTMUECKUX HJIel. be3 KOHKPeTHBIX MaTeMaTUYeCKUX 3HAHWM 3aTPyJHEHO MOHUMaHHUE
MPUHIIUIIOB YCTPOWCTBA W UCHOJIb30BAHUS COBPEMEHHOW TEXHUKHU, BOCHPUATHE M HMHTEPIpETaIs
pa3HooOpa3HOM  COIMANBbHOM, HSKOHOMHMYECKOH, monuThYecko wuHpopmamuu, ManodppeKTuBHA
MOBCE/IHEBHAS TMpaKTUYeCcKas AesITeNbHOCTh. Bo MHOrux cdepax mnpodeccuoHalbHON AEATeIbHOCTH
TpeOyIOTCS YMEHHUS BBINOJHATh PACUEThl, COCTABIATH AITOPUTMBI, MPUMEHATH (POPMYIBI, MPOBOIUTH
reoMEeTpUYECKre U3MEPEHHS U MOCTPOSHUs], YUTaTh, 00pabaThiBaTh, MHTEPIPETUPOBATh M MPEJCTABIATh
uHpopMalKIo B BUAE TabiMll, JUarpaMM U rpadHKoB, MOHUMATh BEPOSTHOCTHBIM XapakTep Cly4alHbIX
COOBITHH.

O/HOBPEMEHHO C pacIIMpeHrueM cdep NPUMEHEHUs MaTeMaTUKH B COBPEMEHHOM OOIIECTBE BCE
0ojiee BaKHBIM CTAHOBUTCS MAaTEMAaTHYECKUN CTHJIb MBIIUICHUS, HPOSBISIONIMICS B ONpeAeIEHHBIX
YMCTBEHHBIX HaBBbIKax. B mpoliecce M3ydeHHss MaTeMaTHKH B apceHall MPUEMOB U METOJOB MBIIIICHUS
YeJI0BeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIAYKLUS W JeTyKIHs, 0000IIeHe W KOHKpEeTH3alus,
aHaJIM3 M CHHTE3, Kiaccu(uKalus M CUCTeMaTu3alus, abcTparupoBaHue W aHanorus. OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKIIOUYEHUH, MpaBUia X KOHCTPYHUPOBAHHS PACKPBIBAIOT MEXaHM3M JIOTHUECKHX
MOCTPOEHMH, CIMOCOOCTBYIOT BBIPAOOTKE YMEHHS (QOPMYIUpPOBaTh, OOOCHOBHIBATb W JOKa3bIBAaTh
CYXJIEHHs, TeM CcaMbIM (QOPMHUPYIOT JIOTMYECKMHA CTHJIb MbIIUICHUS. Benaymas poib NpUHAUICKHUT
MaTeMaTuke B (OPMUPOBAHUU AJNTOPUTMHUUYECKOW KOMIOHEHTHI MBIIUICHUS M BOCIUTAaHUM YMEHUUN



JeMCTBOBATh IO 33JaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBAaTh M3BECTHBIE M KOHCTPYHMPOBATh HOBbIE. B
IIPOLIECCE PELIEHMSI 3a/1a4 — OCHOBBI JJIs OPraHU3alUU y4eOHOU AEATEIbHOCTU Ha YpOKaX MaTEMaTHKU —
pa3BUBAIOTCS TBOPUECKAs U MIPUKJIAIHAS CTOPOHBI MBIIIICHUS.

OOyuenne mMareMaTHKe JaET BO3MOKHOCTh Pa3BUBATh Y 00YYAIOUIMXCS TOUHYIO, PALIMOHATILHYIO U
WHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh HauboJiee MOIXOMANINE S3BIKOBBIC, CHUMBOJIHMYECKHE,
rpaduUecKue CpeicTBa U BRIPAKCHUS CY)KICHUH U HATJISITHOTO UX IPEACTaBICHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHHH SIBJISIETCS OOIIee
3HAKOMCTBO C METOJIaMU [IO3HAHUS JEMCTBUTENBHOCTH, IPEACTABICHUE O TMPEAMETE U METOJE
MaTeMaTHK{, €ro OTIMYMUAX OT METOJOB E€CTECTBEHHBIX M TyMaHHUTapHbIX HAYyK, 00 OCOOEHHOCTSX
IIPUMEHEHMS] MaTEMaTUKU JJIs PEeLICHUs] HaydHbIX U MPUKIAJHBIX 3a/1a4. MaTemaruueckoe oOpa3oBaHue
BHOCHUT CBOH BKJIaJ B JOpMUpPOBaHUE OOIIEH KyJIbTYpbI UEIOBEKA.

N3ydyeHne maTeMaTUKH CIOCOOCTBYET JCTETUYECKOMY BOCIMTAHHUIO YEJIOBEKa, MOHHMAaHUIO
KpPacoThl U M3SIIECTBA MAaTEMATUYECKUX PACCYKICHHH, BOCIIPUATHIO TEOMETPHUYECKHX (OPM, YCBOCHHUIO
W€ CUMMETPHH.

[IpuoputernpiMu nensimMu oOyueHus: marematuke B 10-11 kmaccax Ha yriayGin€HHOM ypOBHE
MIPOJIOJIKAIOT OCTAaBaThC:

(hopMHUpOBaHHE LIEHTPAJIBHBIX MaTEMATUYECKUX MOHATHHM (YHCIO, BEIUYMHA, T€OMETpUYecKas
¢burypa, mnepemMeHHas, BEpOSTHOCTb, (YHKIMS, TPOU3BOJHAS, HUHTErpay), OOECIEeUnBaIOLINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMAaTHUYECKOTO 00pa30BaHUs 00yJarOINXCs;

nojBeneHne OOyJaromMXcsl Ha JOCTYIHOM JUIsi HHMX YPOBHE K OCO3HaHMIO B3aWMOCBSI3U
MaTeMaTUKd W OKpYXKAIOUIero Mupa, IIOHMMAaHUI0 MaTeMaTHKH Kak 4YacTu oOmell KylIbTypbl
YeJI0BEYECTBA;

pa3BUTHE HHTEIUVIEKTYalIbHBIX WU TBOPYECKUX CHOCOOHOCTEH OOyyaroumxcs, MO3HaBaTeNbHOM
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUJICHUS, HHTEpeca K U3y4EeHUI0 MaTeMaTHKH;

¢dbopmupoBanre (YHKIMOHAJIBHOW MaTeMaTHYeCKOW TIpaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTU4YECKNUE aCMEKThl B PEaJbHbIX KU3HEHHBIX CUTYyalLUsAX M NPU H3YYEHUM JPYTUX Y4eOHBIX
IIPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (JOPMYJINPOBATh UX Ha S3bIKE MAaTEMaTUKU
U CO3/laBaThb MaTEMaTU4YECKUE MOJEIH, IPUMEHATh OCBOCHHBII MaTeMAaTUYEeCKUH amnmapar sl peleHUs
IIPAKTUKO-OPHEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATh U OLIEHUBATh IOJIY4YE€HHBIE PE3YJIbTAThI.

OCHOBHBIMH JIMHUSIMH cojiepkaHust MareMatukd B 10—11 xmaccax yriyOn€HHOTO YpOBHS
aBisitoTCes: «Yucna M BBIUMCIEHUSA», «Anredpa» («AnreOpandeckue BbIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Hauanma maremaTnueckoro anammzay», «l'eomerpus» («l'eomerpuueckue (GUIYpbl U HX
cBoiicTBay, «l3MepeHue reoMeTpuyecKux BeIUUYMH»), «BeposTHOCTh M craTHcTHKa». JlaHHBIE JMHUU
Pa3BUBAIOTCS NapajlIeNIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOH JIOIMKOH, OTHAKO HE HE3aBHCHUMO
OJlHa OT JPYroi, a B TECHOM KOHTaKTe M B3auMmojeicTBUH. Kpome 3TOro, nux oObeIMHSET Joruyeckas
COCTaBJIAIONIAs], TPAJAULIMOHHO MIPHUCYIasi MaTEMaTUKE U IIPOHU3BIBAIOLIAS BCE MaTEMaTHYECKHE KypChl U
coaepxarenbHbie JuHUKM. ChopmynmupoBanHoe Bo PI'OC COO TtpeboBaHHME «yMEHHE OIEpUPOBAThH
NOHATUSAMM: OIpE/IeIeHUue, akCHuoMa, TeopeMa, CJEJICTBHE, CBOMCTBO, IpPU3HAK, [0Ka3aTeJIbCTBO,
paBHOCWIbHBIE (OPMYIUPOBKU, yMEHUE (HOPMYIHPOBATH OOpATHOE M IPOTHUBOIOJIOKHOE YTBEPXKACHUE,
IPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, UCIOJIB30BaTh METOJ MAaTeMaTHUYECKONH HHIYKLUHU, MPOBOJUTH
JI0Ka3aTelbHbIEe PACCYXKAEHUS MpU pPEUIeHMH 3a/ad, OLEHMBATh JIOTHUYECKYI0 IPaBUIBHOCTD
paccyKJeHUI» OTHOCHUTCS KO BCEeM Y4eOHbIM KypcaM, a (OpPMHUpPOBAHHME JIOTUYECKUX YMEHHH
pacripeiesisieTcs o BceM rojaM oOy4eHHs Ha YpOBHE cpeJlHero oo1iero oopasoBaHusi.

B cootBerctBun ¢ ®I'OC COO maremaTHka sIBISETCS 00A3aTENIbHBIM MPEIMETOM Ha JTaHHOM
ypoBHe oOpazoBaHus. Hacrosmiei nporpaMMoii o MaTeMaTuke MpenycMaTpuBaeTcs U3ydyeHue yueOHoro
npeamera «MaremaTuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AnreOpa M Hayala MaTeMaTHYeCKOTo
aHanmsa», «l'eomerpus», «BeposTHOCTh U craTUCTHKa». POPMUPOBAHHE JIOTMYECKUX YMEHUH
OCYIIECTBISICTCS Ha NPOTSDKEHUM BCEeX JeT OOydeHHS Ha YpOBHE CpeaHero ooumiero oOpazoBaHMi,
a 2JIEMEHTHI JIOTHKH BKIIIOYAIOTCS B COAEP)KaHUE BCEX HA3BaHHBIX BbIIIE YUEOHBIX KYPCOB.

OOriee Ko YacoB Jyis U3ydeHus mareMatuku — 544 vaca: B 10 xmacce — 272 yaca (8 4acoB B
Hegneno), B 11 kimacce — 272 daca (8 yacoB B HECIIO).

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUAI.

B pesynbTare n3ydyeHus MaTeMaTUKU Ha YPOBHE CPEHEr0 001Iero oopazoBaHus y o0y4aromerocs
OyayT chopMUpPOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YIIbTAThI:

1) rpaXx1aHCKOTO BOCIIMTAHHUS:



Cc(OPMHUPOBAHHOCTh T'PAXKJAHCKOW MO3MIMU OOYyYaromerocss Kak aKTHUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOrO OOIIecTBa, NPEACTaBICHWE O MAaTEeMaTHUYeCKHX OCHOBaX ()YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHUE B3aMMOJCHCTBOBATH C COLMAIBHBIMA MHCTHUTYTaMH B COOTBETCTBHM C HUX (QYHKUUSAMHU H
Ha3HAYECHUEM;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKON T'paXKIAHCKOW HICHTUYHOCTH, YBKEHHUS K MPOIUIOMY U
HACTOSIIIIEMY POCCHMCKOW MATEMaTUKH, LIEHHOCTHOE OTHOLICHUWE K JOCTH)KEHHUSIM POCCHMCKUX
MAaTEMAaTUKOB W POCCUMCKOM MAaTeMAaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITHUX JOCTHKEHUH B JPYrUX
HayKaxX, TEXHOJIOTUSIX, Cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

OCO3HAHHE JYXOBHBIX LEHHOCTEH POCCHICKOro Hapoja, c(pOopMHpPOBAaHHOCTb HPABCTBEHHOTO
CO3HAHMSI, ATUUECKOTO IOBEAEHHUS, CBSI3aHHOTO C NPAKTHUYECKUM MPUMEHEHUEM IOCTWKEHUH HayKu U
NEeSITeNIbHOCTBhIO YUEHOT0, 0CO3HAHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTONYHUBOIO OYAYIIEro;

4) 3CTEeTUYECKOTO BOCITUTAHHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas O3CTETHMKY MaTeMaTH4YEeCKMX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PELIEHUN, pacCyK/IeHUH, BOCIPUUMUYUBOCTh K MaT€MAaTUYECKUM ACIEKTaM Pa3INIHBIX
BHJIOB UCKYCCTBA;

5) ¢pu3nvecKoro BOCIUTAHUS:

cOpPMUPOBAHHOCTh YMEHHSI NPUMEHATh MaTeMaTH4ecKHe 3HaHUS B HMHTEpecax 370pOBOro U
Oe3omacHoro oOpas3a KH3HU, OTBETCTBEHHOE OTHOLIEHHME K CBOEMY 3/I0pPOBBIO (3I0pOBOE IMHTaHUE,
cOaaHCUpPOBAaHHBIM PEXUM 3aHATUA U OTIbIXa, peryispHas ¢u3nyeckas aKTUBHOCTH), (hu3HuecKoe
COBEPIICHCTBOBAHUE MIPH 3aHIATUSX CIIOPTUBHO-03J0POBUTENLHON IS TEIBHOCTHIO;

6) TpyJI0BOTO BOCIIUTAHHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHUE LIEHHOCTU TPYJOJIOOUS, MHTEpPEC K pa3IMYHbIM cdepam
npodeccruoHabHOM 1eATEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHUE COBEpIIaTh
OCO3HAHHBIM BBIOOp Oyaymieit mpodeccun W pean30BBIBATH COOCTBEHHBIC J>KM3HEHHBIE IIIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKECHUU
BCEHM >KM3HU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B DPEIICHWH MPAKTUYECKUX 3a]ad MAaTeMaTHYECKOU
HaIlpaBJICHHOCTH;

7) 5KOJIOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH IKOJOTUYECKOW KYJIbTYpPbl, TOHUMAaHUE BIUSHHUS COLUATBHO-IKOHOMHYECKUX
MPOLIECCOB HAa COCTOSIHME MPHUPOJHON M COLMAIBbHOM Cpebl, OCO3HaHWE TJI00aJbHOIO XapakTepa
HKOJIOTHYECKUX MPOOJIeM, OpHEeHTAllMs Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHUU JUIs pellleHus 3a/ad B
o0yacTu OKpyXKarolllel cpelibl, MIaHUPOBAHUE MOCTYNKOB M OLEHKH UX BO3MOXKHBIX IMOCIEICTBUM s
OKpYXaroIlEel Cpebl;

8) IEHHOCTH HAyYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOUIECTBEHHONM NPAKTHKH, T[OHUMAHUE MAaTEMaTH4YeCKOW HayKH Kak cdepbl UeI0BEYECKOM
NEeSATEIbHOCTH, 3TanoB €€ pa3BUTUS U 3HAYUMOCTH JJI1 Pa3BUTHUsS LIUBWIM3AIUHU, OBJIAJCHHUE SI3IKOM
MAaT€MaTHKU U MaTEeMaTH4YEeCKON KyJIbTYpPOil KaK CpPeICTBOM MO3HAHMS MHUpPA, TOTOBHOCTh OCYIIECTBIISAThH
MIPOEKTHYIO M MCCJIEIOBATENbCKYIO IEATEIbHOCTh MHANBUYaJIbHO U B IPYIIIIE.

B pesynbrare u3yueHus MaTeMaTHKU Ha YPOBHE CpeIHEro 0011ero oopazoBanus y o0y4aroierocs
Oynyr c¢opMHUpPOBaHbI IO3HABATENbHbIE YHUBEpCAJbHbIE YydeOHbIE JI€HCTBHUS, KOMMYHHMKATHBHBIE
YHUBEpCaJbHbIE Yy4yeOHbIE AEUCTBUS, PETyISTHBHbIE YHUBEpCaJbHblE yyeOHbIe NEMCTBUS, COBMECTHas
NESITEIHOCTD.

VY oOyuaromerocss 6yayT copMHUpOBaHbI cleAyrolye 0a30Bble JOIMYECKHe JEHCTBHS KakK 4acTb
M03HABATEIbHBIX YHUBEPCAIbHBIX YU€OHBIX JEHCTBUI:

BBISBJIATE M XapaKTE€PHU30BATh CYLIECTBEHHBbIE NPU3HAKM MAaTEMaTHMYECKHX OOBEKTOB, MOHSATHM,
OTHOILIECHUH MEXIy MOHATUAMH, (GOPMYIUPOBATH OIpEIEICHUs MOHATUH, YCTaHABIUBATh CYIIECTBEHHBIN
MPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS Il 000OIEHHs U CpaBHEHUSI, KpUTEPHU MTPOBOIMMOIO aHAJIH3a;

BOCIIPUHMMATh, (OPMYIHMPOBATH M  NPeoOpa3oOBBIBATH  CYXKACHUS:  YTBEpAMTENbHbIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IIUE, YCIOBHEIE;

BBISBJIATE MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUHsl B (hakTaX, JaHHBIX,
HAOJIOIEHUSAX M YTBEPXKICHUAX, NpeIaraTb KPUTEPUM  JUI BBISBICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNL;



JeNaTh BBIBOABl C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX H HWHIYKTUBHBIX
YMO3aK/IIOUYEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO J0KA3aTeIbCTBA MATEMaTHUYECKUX YTBEPXKIACHUH (IpsMble U OT
MIPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOAWTH MPUMEPHI ¥ KOHTPIPHUMEPBI, 0OOCHOBHIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh croco0 pemeHus y4eOHOW 3ajgaud (CpaBHUBATh HECKOJIIBKO BapHaHTOB pEIICHHUS,
BBIOMpATh HanOoJIee MOIXOAAUINHA ¢ YIETOM CaMOCTOSITEIBHO BBIACTICHHBIX KPUTEPHEB).

VY obyuatomerocs OyayT copMHUpOBaHbI CleAyIONIHe 0a30BbIe HCCIEOBATEIBCKHE ICHCTBHS KaK
9acTh IMO3HABATEIIBHBIX YHUBEPCATBHBIX YICOHBIX ACHCTBHIA:

WCIOJBb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUNA HWHCTPYMEHT TIO3HaHUs, (OpPMYIHPOBAThH
BOTIPOCHI, (PUKCUPYIOLIUE MPOTHBOpPEUnE, MpoodIeMy, yCTaHABIUBATh MUCKOMOE W JIaHHOE, (hOpMHUpPOBAThH
THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSATENBHO CIUTAHUPOBAHHBIM AKCIIEPHMEHT, HCCIEIOBAaHUE TI0 YCTAHOBIJICHUIO
0COOEHHOCTE MaTeMaTH4YeCKOTO OOBEKTa, SBICHHS, IPOIIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSMH, TTPOIIECCAMH;

CaMOCTOSITEIbHO  (pOPMYITHpPOBaTH OOOOIIEHUS ¥ BBIBOJABI TI0 pE3yJIbTaTaM IPOBENEHHOTO
HAOJIO/IEHUS, HWCCIICZIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH TOJYYEHHBIX pE3YJIbTAaTOB, BBIBOJOB H
00001IEeHHNI];

MPOTHO3UPOBATh BO3MOYKHOE DPa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATH MPEAIOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

VY oOyuatomerocss OynyT chopMupoBaHbl yMeHHsT paboTaTh ¢ HHPOpMAIMEH KaK dYacTh
MMO3HABATEIHHBIX YHHBEPCATBHBIX YIeOHBIX JICHCTBHIA:

BBISBIIATE AC(PHUIIMTE HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JUII OTBETA HA BOIIPOC | JIJIS PEIICHUS
3a1auu;

BBIOMPATh UHPOPMAITUIO U3 HICTOYHHKOB PA3JIMYHBIX THIIOB, aHAIN3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HHGOpPMAIUIO, MPEACTABIATh €€ B PpasNUYHbIX (opMax, HILIIOCTPUPOBATH
rpauvecKu;

OILICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

VY oOyuaromerocst Oyayr cpopMHpOBaHBI yMEHHS OOIIECHHMS KaK YacTh KOMMYHHMKATHBHBIX
YHUBEPCAIbHBIX YUeOHBIX JCHCTBUMN:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSAMHU U IIEJISIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U IHUCHbMEHHBIX TEKCTax, aBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

B X0Jie 00CYKJICHHSI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1aeMOil TeMbl, POOIEMbI, pelaeMoi
3a/lauM, BBICKAa3bIBaThb WJEU, HAlIEJICHHbIE Ha IIOMCK pEIICHUS, COIOCTaBISATh CBOU CYXICHHS C
CYXJCHUSAMHU IPYTUX YUaCTHUKOB JWajnora, 0OHapy»XMUBaTh pa3jinyure U CXOACTBO MO3UIUMN, B KOPPEKTHOM
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPEJCTaBIATh PEe3yNbTaThl pEHICHHS 3aJadyd, OSKCIEPUMEHTa, HCCIEeIOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (opMaT BBICTYIUICHUS € Y4ETOM 3a/Jay Mpe3eHTAlMH M OCOOCHHOCTEH
ayJUTOPHUH.

VY olyyaromerocss OyayT chopMHpOBaHBl YMEHHS CaMOOPraHH3alMM KaK 4YacTh PEryNIATUBHBIX
YHHUBEPCATbHBIX YU€OHBIX ICHCTBUM:

COCTaBIISATH IJIaH, alTOPUTM pPELISHHs 3a7auu, BEIOUPATh CIOCO0 pelieHus] ¢ Y4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BApHAHTHI PEIICHUH C
y4€TOM HOBOI MH(OpMAIIHIH.

VY oOyuatomerocs OynyT cGOpMHpPOBaHBI YMEHHUS CAMOKOHTPOJIS KaK YacTh PEryIsTUBHBIX
YHUBEPCAJIbHBIX YUEOHBIX JICHCTBUIA:

BIIaJIETh HaBBIKAMM TIO3HABATEIbHONW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUN U
MBICTIMTEIBHBIX TPOLIECCOB, HUX PE3yJAbTaTOB, BIJAAETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpoliecca M pe3ylibTaTa pelieHus: MaTeMaTHIecKol 3a/1a4H;

MPeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MIPH PEUICHUH 3a]a4l, BHOCUTh KOPPEKTHUBBI
B JCSITENFHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, IAHHBIX, HAWIEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MU U YCIOBUSM, OOBSCHATh MPUYUHBI JTOCTHKEHUS WU
HEJOCTHKEHHSI Pe3yJIbTaTOB JACATEILHOCTH, HAXOIUTh OIITUOKY, JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.



VY obyuarorerocst OyayT chopMUPOBAHBI YMEHUS COBMECTHOM JIESATETHHOCTH:

MOHMMATh U UCHOJIB30BATH NMPEUMYIIECTBA KOMAHAHON U WHIUBUIYaIbHON pabOTHI MIPHU pEIICHUH
y4eOHBIX 3a/la4, IPUHUMATh 1IeJTb COBMECTHOW JEATENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThI, pacmpenenarts BUAbI paboT, JOTOBapUBAThHCS, OOCYXKIaTh MPOLECC M pe3ynbTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH;

y4acTBOBATh B TPYMIOBBIX (hopMax paboTsl (00CyKaeHHs, 0OMEH MHEHHA, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOU ACUCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI,
OILICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIHIA MPOILYKT IO KPUTEPHUSM, CHOPMYTHPOBAHHBIM YYaCTHUKAMU
B3aUMO/ICUCTBHSL.

IIpexmerHbie pe3yjbTaTbhl o0cBoeHHMs (elepaibHOii padouyeil mMporpaMMsbl MO MaTeMaTHKe
Npe/ACTaBJIEHbI MO TojaM o0y4eHHsl B PaMKaX OT/eJbHBIX y4eOHbIX KYpPCOB B COOTBETCTBYIOLIMX
pa3jejiax HacTosilIeil MporpaMMal.

PABOYAS TIIPOTPAMMA VYUYEBHOI'O KYPCA «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A».

IMosicHUuTeIbHAA 3aNIMCKA.

VYueOHbll Kypc «Anrebpa M Hayala MaTeMaTHYECKOTO aHajIM3a» SIBISETCS OJHUM M3 Hauboiee
3HaYMMBIX B IPOTPaMMe CPEIHEro 00IIero o0pa3oBaHusi, MOCKOIBKY, C OJTHOW CTOPOHBI, OH 00eCTIeYHBAET
WHCTPYMEHTANBHYIO 0a3y Ui M3y4YeHHsI BCEX E€CTeCTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroil CTOpPOHBI,
dbopmupyeT JOTHYecKoe U a0CTPaKTHOE MBIIUICHHE OOYYarolIuXcsi Ha ypOBHE, HEOOXOJAMMOM IS
OCBOEHHS WH(POPMATHUKH, OOIIECTBO3HAHMS, WUCTOPUH, CIOBECHOCTH W JPYTHX NUCHUIUIMH. B pamkax
JTaHHOTO Y4eOHOTO Kypca OOydarolIMecs OBIIAJICBAIOT YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HayKH,
KoTOpast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

VY4eOHbIi Kypc aareOpsl 1 Hayajl MaTeMaTHUECKOTO aHaIN3a 3aKJIAbIBAET OCHOBY UIS YCIIEITHOTO
OBJIQZICHUSI 3aKOHAMH (H3WKH, XUMHH, OHOJIOTHH, TIOHUMAaHHS OCHOBHBIX TEHICHIIMHA pa3BUTH
SKOHOMHUKH W OOIIECTBEHHOW J>KM3HHW, MO3BOJSET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX W
KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO WCIOJNb30BaTh WX JUIS JalbHEHImero oOpa3oBaHUS W B
MOBCETHEBHOM JKu3HU. OBlaieHne aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH KOHCTPYKIHSIMH anreOpbl U
MaTeMaTHYEeCKOTO aHaIM3a Pa3BHBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBHIBATH UCTHHHOCTH,
JIOKa3bIBaTh YTBEPXKACHUS C TIOMOIIBIO0 MHAYKIIMH U PACCYXAaTh NETYKTHBHO, UCIOJIH30BaTh 0000IICHIE
Y KOHKpETH3aIHI0, a0CTparupoBaHNEe W aHAJIOTHIO, JOPMUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIJICHHUE.

B xone nzydyenus yaueOHoro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIIN3a» 00yJaromInuecs
MOJIyYatOT HOBBIW OIBIT PEIICHUS] MPUKIATHBIX 32/1a4, CAMOCTOSITEIIBHOTO TIOCTPOCHUSI MAaTEeMaTHUECKUX
MoJIeliell peallbHBIX CHTYallud, WHTEPIPETAlMH IOJYYECHHBIX PEIICHUH, 3HAKOMSTCA C TpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE M UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMaTHYECKIMH
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J7aaeT BOCHHMTATEIFHBIM IOTCHIIMATIOM, KOTOPBIH pealin3yercss Kak dYepes
YUeOHBI MaTrepuai, CIOCOOCTBYIOMUI (OPMUPOBAHHIO HAyYHOTO MHPOBO33PEHHsS, TaK W Yepes
cnenu(uKy y4eOHOH JeATeNbHOCTH, TPEOYIOMEH MNPOJOJKUTEIBHON KOHIICHTPAllMd BHUMAHHMS,
CaMOCTOSITEIILHOCTH, aKKYPaTHOCTH Y OTBETCTBEHHOCTH 3a IOJIYYCHHBIH pe3yibTar.

B ocHoBe wMmeroaumku o0Oy4yeHHs anreOpe M HadajlaM MAaTeMaTH4YeCKOro aHajim3a JICKHT
JeSTEITbHOCTHBIN MPUHIIUT 00yYCHHUSI.

B crpykrype yueOHOTO Kypca «AnredOpa W Hadajsa MaTeMaTHYECKOTO AaHAJM3a» BbIJICIICHBI
CIICAYIOIIHNE COICPKATEIBHO-METOMUECKUE JTHHUU: «Hucna ¥ BbUucieHUs», «DyHKIUU U TpaduKuy,
«YpaBHEeHUS M HepaBeHCTBa», «Hauama Marematmdeckoro aHammsa», «MHOXecTBa M JOrHKa». Bce
OCHOBHBIE COJIEpXKATEIbHO-METOANYECKHE JIMHUM H3y4yaroTcs Ha MPOTSHKEHUH JBYX JeT oOydyeHHus Ha
YPOBHE Cpe/iHero oouiero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHAS JIPYr JIpyra U MOCTENEHHO HACHIIAsCh
HOBBIMM TeMaMU U pazaenamu. JlaHHBI yueOHBIH Kypc SBISETCS WMHTETPATUBHBIM, TOCKOJIBKY
oOvenuHsieT B cebe coAepKaHHE HECKOJIbKUX MaTeMaTHYeCKUX JUCHUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MaTeMaTUUECKUN aHadn3, TEOpUs MHOKECTB, MaTeMaTudeckas joruka u napyrue. Ilo
Mepe TOro Kak oOyyaroIiuecsi OBJIaJeBalOT BCE OoJiee IMPOKUM MaTeMaTHYECKUM amnmnapaToMm, y HUX
MOCIIeIOBaTeIbHO (OPMHUPYETCSI M COBEPLICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKyl0 MOJEIb
pealbHON CUTyalluu, MPUMEHSTHh 3HAHUS, MOJTYYCHHBIE NMPHU H3yYeHHH y4eOHOTO Kypca, AJS pPEelIeHHs
CaMOCTOSTENIHO C(HOPMYIMPOBAHHOM MaTEMaTHUECKOM 3ajauu, a 3aTeM MHTEPIPETHUPOBATH CBOU OTBET.

CogepxarenpHo-MeTOAMYECKass JHHUA «Yucna W BBIUMCICHHS» 3aBepliaeT (opMUpOBaHUE
HaBBIKOB MCIOJIb30BAaHUS JEHCTBUTEIBHBIX YHCEI, KOTOpOe OBbLJIO HA4YaTO Ha YPOBHE OCHOBHOTO OOIIETo
oOpaszoBanus. Ha ypoBHe cpeanero ooOuiero odpa3oBanusi oco0oe BHUMaHHE yaeNseTcsi (OPMHUPOBAHUIO



HaBBIKOB PAI[MOHAIBHBIX BBIUYMCICHUH, BKIIOYAIOMIUX B c€0sl MCHOJIBb30BAHUE PA3IMYHBIX (OPM 3amucu
YHcia, YMEHUE JeNaTh NPUKUAKY, BBINOJHATh HPUOMMKEHHBIE BBIUMCICHUS, OLIEHUBATh UHUCIOBBIC
BbIpaKEHUs, paboTarh C MaTreMaTHUYeCKMMHM KOHCTAaHTaMH. MHOMECTBAa HATYPalbHBIX, IIEJIBIX,
palOHAaIbHBIX U IEHCTBUTENIBHBIX YUCEI JOTIOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX uncenl. B kaxaom u3
3TUX MHOXKECTB PACCMATPHBAIOTCS CBOICTBEHHBIC €My CIEIM(HUYECKHE 3a7a4d U OMNEpPalUH: JICICHUE
HaleJIo, ONEPUPOBAHUE OCTATKAMU Ha MHOYKECTBE LEJIBIX YHUCEN, 0COOBbIE CBOMCTBA pallMOHAIBHBIX U
UppaMOHABHBIX YKCeNl, apu(hMETHUECKUE OTIEepalllH, a TAKXKe M3BJICUYCHUE KOPHSA HATYypaJbHOW CTEIIEHU
Ha MHO>KECTBE KOMILIEKCHBIX yucell. biarogaps nocienoBaTelbHOMY paclIMPEHUIO KPyra UCIOIb3yEeMbIX
YHCceT M 3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHHsI JJIs PEUICHUs] Pa3IMYHbIX 3a1ad (GopMupyercs
IIPE/ICTaBICHUE O €IMHCTBE MATEMAaTUKU KaK HayKd M €€ poJId B IIOCTPOECHUU MOJEJNEN pealbHOro Mupa,
LIMPOKO MCIONIb3YIOTCA 0000IIEHNE U KOHKPETU3ALIMSL.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCsl Ha MPOTSHKEHUU BCEro OOy4eHMs] Ha YpOBHE
cpenHero oOmiero o0pazoBaHus, MOCKOJIbKY B KaxXJI0oM paszaene IIporpaMMbl npeaycMOTpPEeHO pelleHue
COOTBETCTBYIOIIMX 3a7ay. B pesynprate oOywarouiuecs: OBIaAEBAaOT Pa3IMYHBIMU METOJAMU pEIICHUs
palMOHAIbHBIX, MPPAlMOHAIBHBIX, I[OKA3aTelbHbIX, JIOTapU(PMHUECKUX M TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPaBEHCTB M CHUCTEM, a TaKXKe 3a/]ay, CoJep)Kallux napamerpsl. [lodydyeHHble yMeEHHUS
IIUPOKO HCHOJB3YIOTCSI MpPH HUCCIEIO0BaHUM (QYHKIMA C TOMOUIIBIO IPOU3BOJHOMN, MNpU pELICHUU
MPUKIAIHBIX 337]a4 U 3a]la4 Ha HaX0XJAE€HHWE HauOOJbIIMX W HAaUMEHbIIMX 3HaueHUU (yHKIuM. JlaHHas
coJiep)kareibHasl JIMHUS BKIIOYaeT B ce0s Takke (OPMUPOBAHHWE YMEHUM BBINOIHATH PAcd€Thl 110
dbopmynam, mpeoOpazoBaHUs PAaLMOHATBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPKEHUH, a
TaKKe BBIPAKECHUN, coepkKalluX cTeneHu u jorapudmsl. braronmaps usyudeHuto anreOpanyeckoro
MaTrepuaga TPOUCXOJIUT JalbHEWIee pa3BUTHE alTOPUTMHUYECKOTO M aOCTPAaKTHOTO MBILIUICHUS
oOyuaroniuxcs, (GOpMHUPYIOTCS HABBIKU JACTYKTUBHBIX pacCyXJIeHHM, paboThl ¢ CUMBOJbHBIMU (OpPMaMH,
MIpe/ICTaBICHHs] 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PABEHCTB M HEpaBEHCTB. Ayiredpa mpejjaraer
3¢ deKTUBHbBIE MHCTPYMEHTBHI JJISl PELIEeHUs MPaKTHUECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ay, HarjsaHo
JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK 3bIKa HAYKH.

CopnepxaTtenpHO-MeToAMUECKast JTMHUSA «DYHKIUU U TpapUKU» TECHO NMEpeIuieTaeTcs ¢ JIpyruMu
JUHUAMH y4eOHOro Kypca, MOCKOJIBKY B KAakOM-TO CMbICIE 3aJa€T MOCIEeNI0BATEIbHOCTh H3YyYEHHS
Marepuana. M3ydueHue cTerneHHoM, oKa3aTeIbHON, JIOTapu(MHUIECKOM M TPUTOHOMETPHIECKUX (QYHKITUH,
UX CBOMCTB U rpa(MKOB, UCNOJIb30BaHUE (DYHKIMH JUId pelIeHHs 3a/1ad U3 APYruX y4eOHBIX MPEIMETOB U
peaIbHON JKHU3HU TECHO CBS3aHO KaK C MaTEMAaTHYECKUM aHAJIMW30M, TaK U C PELICHUEM YpaBHEHMH U
HepaBeHCTB. [Ipu 3TOoM 60sblIOe BHUMaHME yaensercs (pOopMHUPOBaHHIO YMEHHs BbIpaxkaTh (hopMyiaaMu
3aBUCUMOCTH MEXIYy pa3jIMYHBIMU BEJIMYMHAMH, HCCIEN0BaTh IOJy4eHHble (DYHKIHMHM, CTPOUTH HX
rpadpuku. Matepuan  3TOM COAEp)KATENbHOW JIMHUM HAleJeH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBHCHUMOCTH MEXIy BEJIMYMHAMHU B Ppa3IMYHONH (opMme: aHaIUTUYECKOH,
rpapuueckoil u cioBecHO. Ero m3ydeHuwe crocoOCTBYET pa3BUTHIO JITOPUTMUYECKOTO MBIIUICHMS,
CIOCOOHOCTH K 0000LIECHNUIO U KOHKPETH3allUH1, UCII0JIb30BaHHUIO aHAJIOTHA.

ConepxatenpHast JuHMS «Havana MaremaTudyeckoro aHaiau3a» IO3BOJISIET  CYIIECTBEHHO
paclIMpUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPUKIIAJHBIX 3a/1a4, JOCTYIHbIX 00Yy4aloUIMMCs, TaK Kak y
HUX MOSBIJISAETCS BO3MOXHOCTb CTPOUTH I'paUKH CIOKHBIX (YHKIUH, ONpenensTh UX HauOOJIbLIME U
HaUMEHbIINE 3HAUEHUs, BBIYMCIATH IUIOMAAN QUIYp U OOBEMBI TeJ, HAXOJUTh CKOPOCTH U YCKOPEHHUs
nporeccoB. JlaHHas  coxepkaTenbHask JIMHHUSA ~ OTKPBIBAET HOBBIE BO3MOXHOCTH  ITOCTPOEHUS
MaTeMaTU4YEeCKUX MOJeNeld pealbHbIX CHUTyallud, II03BOJIAET HAXOAWUTh HAWIydllee pEUIeHHE B
NPUKIAJHBIX, B TOM YHCJIE€ COLMAJIBHO-DKOHOMHYECKHMX, 3aJadaX. 3HAKOMCTBO C OCHOBAMH
MaTeMaTH4YeCKOTO aHaJIM3a CHOCOOCTBYET pPAa3BUTHIO a0OCTPakTHOTO, (HOpMaNbHO-JIOTHYECKOTO U
KpPEaTUBHOIO MBbIIIJICHNs, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh IMPOSBICHUS 3aKOHOB MaTEMaTUKU B
HayKke, TeXHMKe U HcKkyccTBe. OOyuaromecs y3HalT O BBIIAIOIIMXCS pe3yibTaTaX, MOJy4eHHBIX B X0J1e
pa3BUTHS MaTEMAaTUKU KaK HaAyKd, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOAMYeCKass JHHUSA «MHOXeCTBa M JIOTHKa» BKIIOYaeT B ce0sl 3JIE€MEHTHI
TEOPUH MHOXKECTB W  MAaT€MaTU4YEeCKOH JIOTUKH. Te€O0peTHKO-MHO>KECTBEHHBIE IIPEICTaBICHHUS
MIPOHU3BIBAIOT BECh KYypC IIKOJBHOM MaTeMaTHKH U MpemiaraloT HauOoJiee YHUBEPCAIbHBIM S3BIK,
00BEeTMHSIOIUN BCEe pa3zebl MaTEMaTHKH U €€ MPUJIOKEHHUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMAaTUYECKUE
JTUCUUIUIMHBL U MX MPUJIOKEHHS B €UHOE Lenoe. BakHO JaTh BO3MOXKHOCTH 00yJaromemMycsi IOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIH SA3bIK COBPEMEHHOI MaTEeMaTUKU M MCIIOJIb30BaTh €ro Ul BEIPAXKEHUS! CBOUX
MBbIcTeH. J[pyruM BaKHBIM NPU3HAKOM MaT€MaTHKM KakK HayKd cJelyeT NMpU3HAaThb CBOWCTBEHHYIO el
CTpOroctb OOOCHOBAaHMW W CIIEJOBAaHUE OMNpPEACTAEHHBIM TpaBWJIaM MOCTPOCHHUS JOKa3aTElIbCTB.



3HAKOMCTBO C 3JIEMEHTaMH MaTEMaTH4YeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
oOyyJaromuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS HAa OCHOBE JIOTHUECKUX IMpaBuil, HOpMHUpPYET
HAaBbIKU KPUTHUYECKOT'O MBILLICHUS.

B yuebHom kypce «Anrebpa M Hayala MaTeMaTHYECKOTO AaHAJIN3a» MHPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJICTUPOBAHMs, KOTOpbIEe TNPH3BaHBl CHOCOOCTBOBATH (DOPMHUPOBAHHMIO HABBIKOB
MOCTPOEHHSI MOJIETICH peabHbIX CUTYAIMid, HCCIEJOBAHUS STHX MOJENEH ¢ IOMOMIBIO ammapara anreopsl
U MaTeMaTH4YECKOI'0 aHajM3a, MHTEPIPETALNU IOJTYYEHHBIX pe3yapTaToB. Takue 3ajaHus BIUIETCHBI B
KKl U3 pa3JiesioB [IPOrpaMMbl, IOCKOJIbKY BECh MaTeprall y4eOHOI0 Kypca IIUPOKO UCHOJIb3YETCs IS
pelleHns NPUKIAAHbIX 3a7a4. [Ipu pemeHnn peanbHbIX MPAaKTUUECKUX 3ajad 00ydarolirecs pa3BUBAIOT
HaOJII0/1aTeNIFHOCTh, YMEHUE HAaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BATh AaHAJIOTHIO,
0000ImaTe W KOHKPETH3UpPOBAaTh MpolieMy. JledaTenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB PEHICHUS
MIPUKJIAJHBIX 3aJ]a4 OpraHU3yeTcss B IPOLECCE M3YYEHHUs BCEX TEM yueOHOro Kypca «Airedpa u Hadasia
MaTeMaTHYECKOrO aHAIU3a.

OOmree ynciaO YacoB, PEKOMEHJOBAHHBIX JJIi U3YydeHHUs y4yeOHOro kypca «AnreOpa M Havana
MaTEMAaTUYECKOTo aHanm3a» — 272 vaca: B 10 kmacce — 136 wacoB (4 gaca B Henenmo), B 11 kmacce — 136
4acoB (4 yaca B HEJICIIO).

Conepxanue o0yuyenus B 10 kiacce.

Yucna v BBIUKCIICHHUS.

Panmonaneupie umcna. OOBIKHOBEHHBIE U JCCSATHYHBIE JpOOW, TPOIEHTHI, OECKOHEUHBIE
nepuoguueckue Apoou. IlpumeHenwe npoOel M MPOLEHTOB [UIsl PELIEHUS MNPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HaHUW 1 peaJTbHOU KU3HU.

JleiicTBuTenbHbIe yncia. PanyionanbHble M UppalMOHAIbHBIE yucia. ApudMeTndeckue ornepanuu
C JCUCTBUTEIBHBIMH YHCIaMH. MOIynb JACHCTBUTENHHOTO YHCIAa W ero cBoicTBa. [IpuOmmkéHHbIE
BBIYMCIICHUS, PaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA pe3yJabTaTa BHIYUCICHUH.

Crenenp ¢ 1ienbIM nokazatenemM. bunom Herotona. VMcnons3oBanue noaxomasmieid GopMbl 3amucu
JNEHUCTBUTEIBHBIX YUCEN ISl PEIICHNS IPAKTUYECKUX 3a/1a4 Y NPEICTABICHUS TaHHBIX.

ApubmMeTnuecknii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTRBA.

Crenenb ¢ panuMoOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb  C JACHCTBUTEIBHBIM
MOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. /lecaTuunbie 1 HaTypadbHbIE JOTapU(PMBI.

CHuHYC, KOCHUHYC, TAaHI'€HC, KOTAHIE€HC YHCIOBOTO AapryMeHTa. ApPKCHHYC, ApKKOCHUHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

VYpaBHEHHUS 1 HEPABEHCTBA.

ToxaecTBa M TOXKIECTBEHHbIE MPe0Opa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHHUsA. PaBHOCHUIbHBIE
YpaBHEHUs U ypaBHEHUs-CeACTBUA. HepaBeHCTBO, pellleHne HEpaBEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS LEIbIX U JAPOOHO-pAlMOHATBHBIX YpPAaBHEHHUH UM HEPABEHCTB.
MHorouseHsl 0T OJHOW NEpPEeMEHHOU. J/leneHne MHOrouwieHa Ha MHOTOWIEH ¢ octaTtkoMm. Teopema besy.
MHuorounensl ¢ nensiMu kodhdunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHU.

Wppanmnonanbubie ypaBHeHHUs. OCHOBHBIE METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PELUICHUS [T0OKA3aTEIbHBIX YPABHEHUM.

[IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapU(DMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS Jorapu(PMUUECKUX YpaBHEHUN.

OcHoBHBIE TpUroHoMeTpuueckue Gopmyisl. [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBHIPAXKEHUH.
Pemenune TpUroHOMETpUYECKUX YPABHEHUI.

Pemrenne cucreM JMHEHHBIX ypaBHEHMW. MaTpuia CHCTEMBbl JIMHEHHBIX  YpPaBHEHHUM.
Omnpenenurens MaTpulbl 2X2, €ro reéOMETPUYECKMM CMBICI M CBOMCTBA, BBIUYMCICHHUE €rO 3HAYEHUS,
IIPUMEHEHHE ONPEACIUTEINS Ul PEIIEHUS] CUCTEMBI JIMHEWHBIX ypaBHEHU. Penienne npukiagHeix 3a1a4
C IOMOIIIBIO CCTEMBI JINHEHHBIX ypaBHEHUH. VccnenoBanne NOCTPOEHHOM MOJENN ¢ TOMOLIBIO MaTpULL U
OIIPENEITUTENEN.

IlocTpoeHne MaTeMaTHUECKUX MOJENEH pealbHOM CUTyallud C IIOMOILIBIO YpPaBHEHUM U
HepaBeHCTB. I[IpyMeHeHne ypaBHEHMH M HEPAaBEHCTB K PELICHUI0 MATEMaTHYECKUX 3aJad U 3aJad W3
pa3nuYHbIX 00JacTell HAyKH U peabHOM KU3HHU.

OyHKIUHN U TpadUKH.

OyHKys, cnocodbl 3amanus QyHkimuu. B3aumuao oOpartnble ¢yHkumu. Kommosuius ¢GyHKUIui.
I'padux GyHKIMH. DIeMeHTapHble TpeoOpa3oBaHus rpaguKkoB GyHKIUH.



OO6nacte ompeneneHuss ¥ MHOXecTBO 3HadeHud ¢(ynkumu. Hymu ¢ynkuun. IIpomexyTku
3HakonoctossHCTBA. YErHeie u  HeuérHble (QyHKuuH. llepuogmueckue ¢yHkiuu. Ilpomexyrku
MOHOTOHHOCTH (YHKIMH. MakCUMyMbl 1 MUHUMYMBI (pyHKmu. Haubosnblee 1 HauMeHbIIee 3HAYCHUS
(GyHKIMU Ha TPOMEXKYTKE.

JluneitHas, KBaapaTuyHas © APOOHO-IMHEHHAas QYHKIUUA. ODJIEMEHTApHOE HCCICIOBAHUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas (pyHKIMS ¢ HaTYpaJIbHBIM U LENbIM noka3areneM. EE cBoiictBa u rpaduk. CoiicTBa U
rpaduK KOpHS N-0i CTETIeH! KaK (PYHKIIMH 0OpPaTHOM CTETIEHN C HATypaJbHBIM ITOKa3aTeNeM.

[TokazatenpHast u Jsorapudmudeckas (yHKIMHM, HX cBoiicTBa W Tpaduku. lcmonbzoBaHue
rpaduKoB QYHKIUHA I peICHHUs ypaBHEHUH.

Tpuronomerpudeckass OKPY)KHOCTb, ONPEACICHUE TPUTOHOMETPHUYECKHX (YHKIHUHA YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCHMOCTH B pealbHbIX Ipolleccax U sBJICHUAX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Hauana matemaTndeckoro aHamamsa.

IlocimeqoBaTenbHOCTH, CIOCOOBI 3aJaHHsd MOCIEAOBaTENbHOCTEH. MeTon MaTeMaTHYEeCKOMN
UHAYKIUA. MOHOTOHHBIE U OrpaHMYEHHbIE TOCIEA0BaTENbHOCTH. McTopus  BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas M TreoMeTpuueckas Iporpeccuu. beckoHedyHO yObIBarolasi reoMeTpuyecKas
nporpeccusi. CymMMa OeCKOHEUHO yOBIBAIOIIEH TEOMETPUYECKOW mporpeccuu. JIMHEWHBIH U
SKCMOHEHIHANBHBIH pocT. Yucno e. Popmyna CIOXKHBIX MPOLEHTOB. VMcnonab3oBaHUe MpOrpeccuu Juist
pelIeHns pealibHbIX 3aJad MPUKIaHOTO XapaKTepa.

HenpepriBHble ¢yHkuMM W uX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI TpaQUKOB (YHKUIHH.
CpoiictBa (yHKIMII HENpepbIBHBIX Ha OTpe3ke. MeToJl WHTEpBaJOB  JUIsl pEUIeHHs HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM JUIsl pElIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaubie GyHKuu. OnpeaencHue, reOMEeTPUIECKU U (U3UUECKHA CMBICIT
MIPOM3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHH.

[IpousBonHbie sneMeHTapHbIX (QyHKUUN. [Ipom3BogHasi cymMMbl, HpPOU3BENEHUS, YACTHOTO U
KOMTIO3HUITUH (DYHKITUH.

MHo3xecTBa U JIOTHKA.

MHOKeCcTBO, oOmnepaluu HaJ MHOXKECTBaMM U HX CcBoMcTBa. [[uarpammsl Diinepa—BenHa.
[IpuMeHeHNne TEOPETUKO-MHOKECTBEHHOI'O anmapara Jjisi OIMCaHUs PeaIbHbIX IIPOLIECCOB U SIBICHUM, IIpU
pELIeHNH 3324 U3 IPYTUX y4eOHbIX TPEIMETOB.

Omnpenenenve, TeopeMa, CBOHCTBO MaTEeMaTHUECKOTO OOBEKTa, CIEJICTBUE, J0Ka3aTelIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

Conep:xanue o0yuenus B 11 kiacce.

Uucna v BBIYUCIEHUS.

Harypanbnbie u nensie uncna. [IpuMeHeHrne Npu3HAKOB JETMMOCTH LEIBIX YHCEN, HAauOOIbIINN
obumit nenurens (manee — HOJI) u nHanmensiee obmiee kpatHoe (nanee -HOK), octarkoB mo monyito,
anroputma EBKinja A1 pemieHus 3a1ad B LeNbIX yuciax.

KommnekcHsie uncna. Anrebpaumdeckass U TpUroHOMeTpudeckas (pOpMbl 3aMUCH KOMIUIEKCHOTO
yrcna. ApudmeTnyeckue onepaluu ¢ KOMIUIEKCHBIMU 4HciaMu. M300pakeHne KOMITJIEKCHBIX YHCeN Ha
KoopAuHATHOW miockoctu. Popmyna MyaBpa. KopHu n-oif cTeneHM U3 KOMIUIEKCHOTO YHCIHA.
[IpuMeHeHre KOMIIEKCHBIX YMCeN Ul peleHus GU3NYECKUX U TeOMETPHUUECKUX 3ajay.

VYpaBHEHMSI U HEPABEHCTBA.

Cucrema M COBOKYMHOCTb YPaBHEHMH W HEPaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI M CHUCTEMBI-
CIIeACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT10op KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUYECKONH OKPYKHOCTH.
Pemenune TpUroHOMeTpU4ECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI peIIeHHsI TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJIBl PELIEHHS CHUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELIEHUIO MAaTEMaTHYECKHUX 3a/1ad M 3a7ad W3
pa3nuyHbIX 00JacTeil HAYKHU U PeabHOM KU3HU, MHTEPIPETalUs MOTYYEHHBIX PE3yIbTaTOB.



OyHKIUHN U TpadUKH.

I'padux kommnosunuu ¢yHkuuid. ['eomerpuueckue oOpa3sl ypaBHEHHM M HEpPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckre GyHKINHU, UX CBOHCTBA U TPaQUKH.

I'paduueckre METObI pelICHUs YpaBHEHUH U HEpaBEHCTB. | paduyeckre MEeTo bl pemeHus 3a1a4y
C IapameTpaMH.

Wcnonb3oBanue rpadukoB (GYyHKIUE I MCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIC
BO3HUKAIOT IPH PEIICHUH 33J1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaTbHOMN JKU3HH.

Hauana matemaTndeckoro aHaiausa.

[IpumeHeHre MPOM3BOJHOW K HCCIEJOBAHUIO (YHKIUH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxosxienne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpumeHeHne MPOM3BOJHON Uil HAXOXKJIEHUS HAWIYYIIEro PElIeHUs B MPUKIAJHBIX 3ajadax, JUis
OTIpeNIeNICeHUs] CKOPOCTH U YCKOPEHHUSI TpoLiecca, 3a1aHHOT0 (GOpMYIIoN N rpaduKkoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. [IepBooOpa3HbIe 37€MEHTAPHBIX (PYHKIINM.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

NHuterpan. I'eomeTpudeckuil CMBICI HHTErpaja. BplUMCIEHHE ONPENeNEHHOrO HWHTErpajnga IIo
dhopmyne Hetorona—Jleitoaua.

[Ipumenenne uHTErpaia A1 HaX0XkACHUs IUIoHaied MI0CKUX GUryp 1 00bEMOB reOMETPUUYECKUX
Tell.

[Ipumepsr pemenuit  auddepeHnnanbHbIX ypaBHEHHH. MaTemaTnueckoe MOJEIUPOBAaHNE
peaJIbHBIX MPOLIECCOB C MOMOILIBIO AU GEpPEeHIINaTbHBIX YPABHEHHH.

IlnanumpyeMblie mnpeaMeTHbIEe pe3yabTaTbl OCBOCHHSI (eaepajibHON padoyeid NMpPoOrpamMmsl
y4eOHOro Kypca «AJuredpa M HA4Yajla MaTeMaTHYeCKOr0 AHAJM3a» Ha YIUy0JEHHOM YpPOBHE Ha
YPOBHe cpeiHero o01ero oo0pazoBaHus.

K xonnmy oOydyenussi B 10 kiacce o0y4arommiicss MOJYYMT CJeIyHOIIHe NpeaAMeTHbIe
pe3yJbTaThl N0 OTAEJbHBIM TeMaM ¢eaepabHOl padodeil mMporpaMMbl y4eOHOT0 Kypca «Ajredpa
1 HA4YaJ1a MATEMATHYECKOr0 aHAJIH3a»:

Yucna ¥ BBIYUCIICHUS:

cBOOOJIHO ONEpUPOBATh MOHATHAMU: PALlMOHAIBHOE YMCIO, OECKOHEUHas Mepuoudeckas Jpoosb,
IIPOLIEHTBI, MPPALMOHAIBHOE YHMCIIO, MHOXECTBA PALMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN, MOIY/b
JIEMCTBUTEIIFHOTO YHCIIa;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpacieil 3HaHul
U peajibHOM JKU3HU;

IPUMEHATh NPUONINKEHHBIE BBIYMCICHUS, IIPaBUIIa OKPYIJICHUS, IPUKUIKY U OLEHKY pe3yibTara
BBIYHCIICHUM,

cBOOOJIHO ONEpUpPOBATh MOHATUEM: CTENEHb C LEJIbIM I0Ka3aTesIeM, HCI0JIb30BaTh IOIXOIAIIYIO
(bopMy 3anucH JeHCTBUTENBHBIX YKCEN Ul PELIeHHs IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUs JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATUEM: apU(PMETHUECKUI KOPEHb HAaTypaJIbHOM CTENEHH;

cBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C palliOHAIBHBIM I10KA3aTeIIEM;

cBOOOJTHO ONEPUPOBATH MOHATHIAMU: JIOTapU(PM YHCIIA, AECATHUHBIE U HaTypaJIbHbIE JIOrapu(Msl;

cBOOOJTHO ONEPUPOBATH MOHATHAMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YUCIOBOTO ApT'yMEHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHMS U HEPABEHCTBA!

CBOOOJITHO ONEpPHPOBATh MOHATHSAMM: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, PABHOCHIIbHbBIE
YPaBHEHUS U ypaBHEHUS-CIIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

IPUMEHATh Pa3IMYHbIE METOJbl PEIICHUs pAllMOHAIBHBIX U JPOOHO-pallMOHATIBHBIX YpaBHEHUH,
IIPUMEHSTh METOJI NHTEPBAJIOB JIJIsl PELIEHNSI HEPAaBEHCTB;

cBOOOJIHO ONEpHPOBATh MOHATHSAMU: MHOTOWIEH OT OJHOM NepeMeHHOW, MHOTOUWIEH C LEJIbIMU
KO3 pUIIMEeHTaMH, KOPHU MHOTOYJICHA, NMPUMEHATH JEJIeHHEe MHOTOYJICHAa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy besy u Teopemy Buera ains pemenus 3agau;

cBOOOJIHO OIEpPHPOBATH MOHATHAMM: CHUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHla, ONpPEeTUTETh
MaTpulbl 2 X2 M €ro reOMETPUYECKHH CMBICI, MHCIIOJIb30BAaTh CBOMCTBA ompeaenutens 2 X2 i
BBIYMCIIEHUS] €70 3HAYEHMS, IPUMEHATHh ONPENCIUTENN Ul PEIICHUs CUCTEMBI JIMHEHHBIX YPaBHEHUH,
MOJEIUPOBATh pEAbHbIE CHUTyallUM C IIOMOIIBI0 CHUCTEMBI JIMHEHHBIX YPaBHEHWM, MCCIEN0BATh
IIOCTPOEHHBIE MOJIENM  C IOMOLIBI0 MAaTPUIl U ONPENCIUTENEH, HHTEPIPETUPOBATH MOJyYEHHBIN
pe3yJabTart;
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UCIOJIb30BaTh CBOWCTBA JICHCTBUIA C KOPHIMH JJIs TpeoOpa30BaHMs BRIPAXKEHUI;

BBIIIOJIHATH NpeoOpa3oBaHMs YHMCIOBBIX BBIPAKEHUH, COJEP)KAIUX CTEIEHH C palUOHAIbHBIM
IIOKa3aTelleM;

MCIOJIBH30BATh CBOWCTBA JIOTapu(pMOB I PpeoOpa3oBaHus JOrapu(hMUIECKUX BBIPAKEHUN;

cBOOOJTHO ONEpPUPOBATh MOHATUAMHU: HpPpAIMOHAIbHBIC, TOKa3aTelbHbIE M JOorapuMUIECKue
YPaBHEHUS, HAXOJAUTh MX PELIEHUS C MOMOIIBIO PAaBHOCHJIBHBIX NIEPEX0JI0B WM OCYILECTBIISASA IIPOBEPKY
KOpHEH;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUYECKUE (bopmyIb I E: npeoOpa3oBaHUA
TPUTOHOMETPUUECKUX BBIPAKEHMUI;

cBOOOJTHO OINEPHUPOBATH MOHITUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHSTHh HEOOXOIMMbIE
(bopMyIBI 111 peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUH;

MOJICIUPOBATh PEaJbHBIE CHTYyallMd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS, ypaBHEHUS,
HEpaBEHCTBA [0 YCJIOBHUIO 3a/1ayM, MCCIIEIOBaTb NMOCTPOECHHbIE MOJEIM C HMCIOJIb30BAHUEM ammnapara
anreOpsl.

OyHKIMHU U TpadUKU:

CBOOOJHO OINEpPUPOBATh MOHATHAMH: (PYHKIUS, cIOCOOBI 3a/aHUs (YHKLMHU, B3aUMHO OOpaTHbIE
GyHKIMM, KOMIO3UIUSA (QYHKIUH, rpa@uk (QyHKUMH, BBINOJHATH AJIEMEHTapHbIE IpeoOpa3oBaHUs
rpaduKoB QyHKUINH;

CBOOOJHO ONEpUpPOBaTh MOHATHUSIMHU: OOJACTh OINpPENETICHHUs U MHOXKECTBO 3HAUYEHUU (QYHKIUH,
HyJIU QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATH MOHATHAMH: YETHbIE M HEUETHBIE (DYHKIUU, NepuoauyecKkue (yHKIHH,
MPOMEXYTKM MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl ¥ MHUHUMYMBl (YHKUWH, HauOoJbliee U
HauMeHblIlee 3HaueHUue PYHKLINN Ha IPOMEXKYTKE;

CBOOOJHO OTIEpPUPOBATH MOHATUSAMU: CTENEHHAsI PYHKLHUS C HATYpaJlbHBIM H IIEJIbIM IOKa3aTeleM,
rpaduk cTerneHHONW (PYHKIUHU C HATypalbHBIM M LIEJBIM MOKa3aTesneM, rpa@uk KOpHsS n-oil CTENeHH Kak
(GbyHKIIMM OOpaTHOM CTETIEHH C HATypaJbHBIM TOKa3aTeseM;

ONEepHUPOBATh MOHATUAMM: JIMHEHHAs, KBaJpaTu4yHas U JpOOHO-TMHEWHass (YHKUUH, BBIIOJIHSATH
3JIEMEHTAapHOE UCCIIEJOBAHNUE U TOCTPOEHHUE UX I'Pa(UKOB;

cBOOOJIHO ONEPHPOBATH MOHATHAMMU: NOKa3aTeabHas U Jorapudmudeckass GyHKIUHN, UX CBONCTBA U
rpauKy, UCIOJIb30BaTh UX I'paUKy sl peLCHHs YPaBHEHMIA;

CBOOOJTHO ~ ONEpUpOBaTh  TMOHATHSAMU: TPUTOHOMETPUYECKAs  OKPYXKHOCTb, OINpEAEICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh IpaduKu QYHKIMH U1 UCCIIEA0BAaHUS MPOLIECCOB U 3aBUCHUMOCTEH IPU pelIeHUU
3ajad U3 JIPyruxX y4eOHBIX MPEIMETOB U PEalbHOM KU3HH, BbIpaXaTb (pOpMyraaMH 3aBUCUMOCTU MEXKIY
BEJIMYUHAMU;

Hauana maTemMaTu4eckoro aHanusa:

CBOOOJTHO  ONEpUpOBATh MOHATHAMM: apu(MeTHUecKass M TIeOMeTpUuecKas Iporpeccus,
0eCKOHEUHO yOBIBaOIasi TeOMETPHUECKasi IPOTPeccHsi, IMHEHHbBIM U SKCIOHEHIMAIbHBIN pocT, popMyria
CJIO’KHBIX MPOLIEHTOB, UMETh MPECTABJICHHE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH Ul PELICHUs PealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKkTepa;

cBOOOTHO OINEepUPOBATH HNOHATUSAMMU: MOCJIe10BATEIbHOCTbD, Croco0bl 3aJaHUs
[IOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAaHMYEHHbIE IOCIEJOBATEIBHOCTH, IIOHUMAaTh OCHOBBI
3apOXK/IEHUS] MAaTEeMaTUYECKOTI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO OMEPUPOBAThH MOHATUSAMU: HEMPEPbIBHbIE (DYHKIIMU, TOUKU pa3pbiBa rpaduka QyHKINH,
acCUMIITOTHI rpaduka GyHKUIUY;

cBOOOJIHO OIEpUpOBaTh MOHATHEM: (DYHKIMS, HENpepbhlBHAsS Ha OTpe3Ke, MPUMEHSATh CBOWCTBA
HeNpepbIBHBIX QYHKIMN IS pelIeHus 3ajay;

cBOOOJTHO ONepUpoBaTh MOHATUAMHU: INEpBas M BTOpas MPOU3BOJHBIC (YHKIUH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATH NTPOU3BOIHBIE CYMMBI, IPOU3BEICHNUS, YACTHOTO ¥ KOMIIO3UIIUH ABYX (YHKIHUH, 3HATh
MIPOU3BO/IHBIE IIEMEHTAPHBIX (YHKIUH;

MCIOJb30BATh T€OMETPUUYECKHI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl peLlIeHHs 3a1au.

MHosxecTBa 1 JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpaIly HaJl MHOYKECTBAMH;

UCII0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr s ONHCAaHUS pPEAJbHBIX IPOLECCOB H
SIBJICHUH, TIPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;
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CcBOOOJTHO ONEpUpPOBATh MOHATUAMHU: OINpPEJACICHUE, TEOpeMa, ypaBHEHHUE-CIICACTBUE, CBOWCTBO
MaTeMaTHYEeCKOTO 00BEKTa, TOKA3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUS  HEPABEHCTBA.

K xonHnmy oOydyenuss B 11 kiacce oOydamommuiicsi NOJYYHMT cJeAylOllde IpeIMeTHbIe
pe3yJIbTaThl 10 OTAEJbHBIM TeMaM (eaepajbHOil padoyeil mporpaMMbl y4eOHOro Kypca «Auaredpa
U HAYAJIa MATEMaTHYEeCKOI0 aHAJIN3a)»:

Hucna v BBIYKCICHHUS:

cBOOOJTHO OTEPUPOBATH MOHATUSAMH: HAaTypalbHOE M IEJIO€ YHMCIO, MHOXECTBAa HATypaJIbHBIX U
LIETBIX YKCEeJI, UCIIOJIb30BaTh Mpu3Haku nenumoctu nenbix yucen, HOJ[ u HOK naTtypanbHbIX uncen s
peuienus 3a1ad, IPUMEHATh aNropuT™ EBKinaa;

cBOOOJTHO OIEpPHPOBATH TMOHATHEM OCTaTKa MO MOJIYINIO, 3alMCBIBATh HATypajbHBIC YWCIA B
Pa3INYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHNUS,

cBOOOJTHO OIEPHUPOBATH MOHSATHUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCET,
MPEJCTABIATh KOMIUJICKCHBIE YHCIIa B anreOpandeckoil W TPUTOHOMETPUYECKOW (opMe, BBHITIOIHATH
apudmeTryecKue onepanuy ¢ HUMU U M300pa)xxaTb Ha KOOPJUHATHOM IJIOCKOCTH.

VYpaBHEHHUsI 1 HEPABEHCTBA:!

CBOOOJHO ONEpUPOBaTh MOHATUSMU: HppALMOHAJIBbHBIE, MOKa3aTelbHbIE U JOorapugmuueckue
HEPABEHCTBA, HAXOJAWUTh UX PEIICHHS C IOMOLIBIO PABHOCUIIBHBIX IIEPEXO/I0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEIIEHUN TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO ONEPUPOBATh MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOUMbIE
(GbopMyIIbI 1Sl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUpOBaTh MOHATUSIMU: CHCTEMAa M COBOKYIHOCTb YypaBHEHHH UM HEpPaBEHCTB,
PAaBHOCHUJIBHBIE CHCTEMBI W CHCTEMBI-CIIEJICTBHS, HAXOJWUTh PEIICHUS CHCTEMBl W COBOKYIHOCTEW
palOHaIbHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX W JIOTapU(PMHUUECKUX YPAaBHEHHUIN U HEPABEHCTB;

pemarb  palMoHalbHbIE, HPPALMOHAIbHbBIE, [OKa3aTelbHbIE, JIOTapU(PMUUYECKHE u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOJIYJIN U ITapaMeTpBbl;

MPUMEHSTh TpaduyecKue METOMAbl JUIsl pellleHUs YpaBHEHMH W HEpPaBEHCTB, a Takke 3a1ay ¢
rapameTpamus;

MOJENUPOBATh pealbHbIE CUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHHUS, YPaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4¥, UCCIIE0BATh OCTPOEHHBIE MOJENIH C UCIOJIb30BaHUEM
anmapara ajnredpbl, HHTEPIPETUPOBATH MOJTYUYEHHBIH pe3ynbTarT.

OYHKIUU U TPAPUKHU:

CTpOUTH I'paUKU KOMIO3UIMHK (YHKIIUN C MOMOILIBIO AJIEMEHTAPHOTO MCCIEI0BAHUS U CBOMCTB
KOMITIO3UIIUH JABYX (DYHKLUIA;

CTPOUTH F'€OMETPUYECKHE 00pa3bl ypaBHEHH U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOHO OTEpUPOBATH MOHATUAMU: T'PpaUKU TPUTOHOMETPHUECKUX PYHKIINMT;

MPUMEHTh PYHKUIUHU U1 MOJACTUPOBAHUS U UCCIIEIOBAHUS PEANTbHBIX IIPOIECCOB.

Hauana matemaTuyeckoro aHaiamza:

WCII0JIb30BaTh MTPOU3BOIHYIO Ui UCCIeI0BaHUs (YHKIIMM HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYeHUS (PYHKIIMU HEMPEPHIBHOW Ha OTPE3KE;

WCIIOJIb30BATh MPOU3BOJHYIO JUISl HAXOXKJEHUS HAWJIY4YLIEro PEHIeHUs B MPUKIAIHBIX, B TOM
YHUCJIE COLMAIbHO-IKOHOMHYECKHUX, 3a7adax, Jid OINpENENICHHs] CKOPOCTH U YCKOPEHMs Ipolecca,
3aJJaHHOTO (POPMYIION WK rpaPUKOM;

CBOOOJHO OMNEpPHpPOBaTh MOHATHSIMH: TEpPBOOOpa3Hasi, OMpPENeNEHHBI WHTErpan, HaXOAUTh
nepBooOpa3HbIe NIEMEHTAPHBIX (YHKIMHA U BBIYUCIATH MHTETpan 1o ¢opmyne HetoTona—JleitOuua;

HAXOJHTh IUIOMAAN MIOCKUX GUTYP U 0OBEMBI TEN C TOMOIIBIO HHTETPAa;

AMETh TMPEICTAaBICHUE O MATEMATUYECKOM MOJEIMPOBAHUM HA IIPUMEpPE COCTABJICHUSA
mddepeHnanbHbIX ypaBHEHUH;

pemaTh NPUKIATHBIE 337ayd, B TOM YHCIE COLHUAIbHO-I)KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeACTBAMU MATEMAaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (ITIO TOAAM OBYYEHMUA)

10 KIIACC
Ne HammeHnoBaHMe pasnesyioB u KommuecTBO OJIEKTPOHHHE
n/ TEeM IPOI'PaMMEL JacoB (umdpoBHE)
I Bcer | KOHTPOJIBH obpasopaTesibHEE
o) Ele paboTH PEeCypCH
1 | MHOXeCTBO 24 1 https://vpr-

IEeMCTBUTEJIbHEIX UMCEeJT. ege.ru/ege

MHOT OUJIEHEI . http://school-

PaumoHasibHElE ypPaBHEHUA collection.edu.ru

1 HepaBeHCTBa. CHUCTEMH /

JIVMHEMHEIX YyPaBHEHUN https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru

2 OyHKUMM U Tpadmxm. 12 1 https://vpr-

CrenenHada QyHKLUUS C ege.ru/ege

LeJIbIM [TOKa3aTeJieM http://school-
collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru

3 | ApubMeTryueCcKMil KOPEHb 15 1 https://vpr-
n-o¥ CTeleHu. ege.ru/ege

VppauroHasbHEE http://school-

YPaBHEHUS collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru

4 llokazarejgbHad OYHKIUL. 10 1 https://vpr-

[lokasaTesibHEE ypPaBHEHUSI ege.ru/ege
http://school-
collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru

5 JloTapudMmmueckas 18 1 https://vpr-
byHKLMA . ege.ru/ege

Jlorapubmmueckue http://school-

YPaBHEHUS collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru

6 TPUTOHOME TPUUECKUE 22 1 https://vpr-

BHIPAXEHUS U ypPaBHEHUI ege.ru/ege
http://school-
collection.edu.ru
/
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https://vpr-

7 [locienoBaTENBHOCTHU U 10 1
nporpeccun ege.ru/ege
http://school-
collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru
8 HenpeprBHEIE QYHKLUUM . 20 1 https://vpr-
[lpomM3BOOHASL ege.ru/ege
http://school-
collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru
9 [loBTOpPEeHMe, oOOOOmeHM e, 5 2 https://vpr-
cUcTeMaTuU3aunsa SHAHUMA ege.ru/ege
http://school-
collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru
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11 KJIACC
No HaumenoBanue paszienoB u TeMm KonunyecTBo yacos DJIEKTPOHHBIE
/11 MPOTrpaMMbI Bcero | KonTpoabsabie (uudpoBsbie)
paboThl 00pa3oBaTelIbHbIC
pecypchl
1 UccnenoBanue GpyHKIUN C 22 1 https://vpr-
MOMOIIBIO TPOU3BOTHOM ege.ru/ege
http://school-
collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru
2 [TepBooOpa3Has U UHTETpal 12 1 https://vpr-
ege.ru/ege
http://school-
collection.edu.ru
/
https://uchebnik.
mos.ru/catalogue
https://resh.edu
.ru
3 I'padmku TpUTOHOMETPUYECKHUX 14 1 https://vpr-
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¢bynkuuit. Tpuronomerpuaeckue
HEPaBEHCTBA

ege.ru/ege
http://school-
collection.edu.ru

/
https://uchebnik.

mos.ru/catalogue
https://resh.edu
ru

WppanmonaibHble, oKa3aTeabHbIe
1 JlorapuMUIecKre HepaBeHCTBA

24

https://vpr-
ege.ru/ege
http://school-
collection.edu.ru

/
https://uchebnik.

mos.ru/catalogue
https://resh.edu
ru

KoMmriuiekcHbie umcia

10

https://vpr-
ege.ru/ege
http://school-
collection.edu.ru

/
https://uchebnik.

mos.ru/catalogue
https://resh.edu
ru

HaTypaanbIe " OCJIbIC YnClia

10

https://vpr-
ege.ru/ege
http://school-
collection.edu.ru

/
https://uchebnik.

mos.ru/catalogue
https://resh.edu
ru

CucteMbl paliMOHAIBHBIX,
UppalMOHAJIbHBIX [T0KA3aTEIbHBIX
U JIOTapu(PMUYECKUX YpaBHEHUH

12

https://vpr-
ege.ru/ege
http://school-
collection.edu.ru

/
https://uchebnik.

mos.ru/catalogue
https://resh.edu
ru

3agauu c nmapaMeTpaMu

16

https://vpr-
ege.ru/ege
http://school-
collection.edu.ru

/
https://uchebnik.

mos.ru/catalogue
https://resh.edu
ru

[ToBTOpeHnue, 060061ICHNE,
CHUCTEMATH3allHs] 3HAHUI

16

https://vpr-
ege.ru/ege
http://school-
collection.edu.ru
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