AHHOTAIUA

K paboueli mporpaMme o  y4eOHOMY IIPEeIMETY
«AJiredpa U HaYAJIa MATEMATHYECKOT0 aHAJIN3a. YTIJ1y0JeHHbI! YPOBEHb)

(10 — 11 xumacc)

PaGouass mporpamma no yueOHOMY mpenMery «Asredpa v Hadajla MaTeMaTHYECKOTo aHalIn3a.
Yrinyonennsii ypoBenb» (10-11 ki) paspaborana Ha ocHoBe neictByrommx @OOII COO, ®T'OC
COO, ocHOBHOI 00pa30BaTEIBHOM MpOrpaMMbl cpeaHero oomero obdpazoBanuss MBOY 11O Ne 58
«[Tokonenue OyaymIero».

Ieau u 3agaun

Kypc «Anrebpa 1 Hauana MaTeMaTHYECKOr0 aHAIN3a» SBIIETCS OJHUM U3 Haubosee
3HAUMMBIX B IIPOrpaMMe CTapIIEH LIKOJIbI, IOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00ECIIEUnBaeT
UHCTPYMEHTAJIbHYIO 0a3y /ISl U3y4EeHHUsl BCEX €CTECTBEHHOHAYYHBIX KypCOB, a C APYron
CTOPOHBI, POPMHUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIIICHUE yJalluXcs Ha YPOBHE, HEOOXO0AUMOM
JUIs OCBOCHMSI MH(OPMATUKH, OLIIECTBO3HAHMSI, UCTOPUH, CJIOBECHOCTH U APYTUX AUCLUIUINH.

[TpuopurterHbiMU LENIIMU 00y4eHust MmaremaTrke B 10—11 kinaccax Ha yriyOin€HHOM ypoBHE
IPOIOJIKAOT OCTaBaThCSL:
- (hopMuUpOBaHHE EHTPAJIbHBIX MATEMATUUYECKUX MMOHIATUH (YUCII0, BETMUMHA, T€OMETpUYECKast
¢urypa, nepeMeHHasi, BEpOATHOCTb, (PYHKIUS, IPOU3BOAHASI, HHTETPall), 00ECIIEUNBAOLIUX
IIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHMs 00yYaroLINXCs;
- IOJIBEJICHUE YYallluXCsl Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U MaTEMaTUKU U
OKPY’KaIOIIEro MUpa, IOHUMAHUIO MAaTEMaTHKH KaK 4yacTy oOIIel KyJbTyphl UeIOBEYECTBA;
- pa3BUTHE UHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEN ydyaluxcs, I03HaBaTeIbHOM
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUHM, KpUTUYHOCTH MBILIUIEHUS, HHTEpeca K U3yUEHUIO
MaTeMaTHKH;
- (dopmHpoBaHUEe PYHKIMOHATIBHON MaTeMAaTHYECKON IPAMOTHOCTH: YMEHUS paclo3HaBaTh
MaTeMaTUYECKHE aCHEeKThl B PEANIbHBIX KU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUHU APYTUX Y4eOHBIX
NPEMETOB, MTPOSBICHUS 3aBUCIMOCTEN U 3aKOHOMEPHOCTEN, (POPMYIMPOBATh UX Ha SI3bIKE
MaTeMaTUKHU U CO3[1aBaTh MAaTEMaTUYECKUE MOJIENIN, IPUMEHATh OCBOEHHBI MaTeMaTHYECKUN
anmnapar JJIs peleHus IPaKTUKO-OpUEHTUPOBAHHBIX 3ajja4, MHTEPIIPETUPOBATH U OLICHNBATH
MOJIy4YEHHBIE PE3YJIbTATHI.

OOmee 4mcj0 4acoB, OTBEAEHHBIX JJ M3y4YeHHs yuyeOHOro kypca «Anrebpa u Hauaia
MaTeMaTUYeCKOTo aHaiu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIO).

MNPEAMETHBIE PE3VYJIBTATHBI

K xoHiy o6yuenus B 10 kjacce o0ydarouiniics MoiyduT CleayIoue MpeIMETHbIE pe3yIbTaThl
[0 OTJENBHBIM TeMaM pabouell MmporpaMMbl yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOIo
aHaIu3a»:

Yuciia ¥ BbIYUCICHUSA:



CBOOOJTHO ONEpHPOBATh MOHATUSAMH: PAIMOHAIBHOE 4YHCIO, OECKOHEYHas IepHoAnYecKast
IpoOb, MPOIEHTHI, UPPALMOHATLHOE YHCIIO, MHOXKECTBA PAIMOHAIBHBIX M JICHCTBUTENBHBIX YHCE,
MOJ1yJIb J€CTBUTEIBLHOIO YUCIIA;

OPUMEHATh APOOM M MPOLEHTH! IS PELICHMs NPUKIAJHBIX 3aJad M3 pa3IMyHbIX OTpaciel
3HAHUU U peajbHOU KU3HU;

OPUMEHATh TNPHOMIKEHHBIE BBIYMCIICHUS, TPaBWIA OKPYIVICHUS, NPUKUIAKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO  ONEpPUPOBATH TOHATHEM: CTENEHb C ILeJbIM IIOKa3aTeleM, MCI0Jb30BaTh
HOAXOAALIYI0 (GOopMy 3amMcu JEHCTBUTENBHBIX 4YHCENd Ui pEIIeHUs MPAaKTUYECKUX 3a1ad |
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM [10Ka3aTelIEM;

CBOOOJHO OINEpPUPOBATH MOHATUAMHU: JIOrapudM UWCHIA, JECATUYHBbIE U HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJTHO OIEPHUPOBATH MOHATUAMHU: CHHYC, KOCHHYC, TaHTEHC, KOTAHICHC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUSA-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh Pa3IMYHble METO/IbI PEIIEHUS PAMOHAIBHBIX U IPOOHO-PALMOHANBHBIX YPaBHEHUH,
IPUMEHSTh METOJI UHTEPBAJIOB JUIsl PEIICHUsI HEPAaBEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOUWIEH C LIEIbIMU
K03 puLIMeHTaMU, KOPHU MHOI'OYJICHA, IPUMEHATH JIeJICHHe MHOTOYWIEHAa Ha MHOTOUYJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i pemienus 3anad;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CHUCTEMA JMHEMHBIX YpaBHEHHM, MaTpuua, OlpeaeaInuTellb
MaTpULbl 2 X 2 U ero reOMEeTPUUYECKUN CMBICH, HUCII0JIb30BaTh CBOMCTBA ONpEneiuTeNs 2 X 2 i
BBIUMCJICHMSI €70 3HAYEHUS, IPUMEHATh ONPEIEIUTENN )i PELICHUs CUCTEMBI JIMHEWHBIX YPaBHEHUH,
MOJIEJIMPOBaTh pEaJbHBIE CUTYallUH C IOMOIIBI0 CHUCTEMBl JMHEHHBIX YpaBHEHWH, MCCIEN0BaTh
MIOCTPOCHHBIE MOJIEJIN C TIOMOIIBIO MaTpUll M ONpelIeNIHuTeNei, MHTEePNpPEeTUPOBATh MOJYyYEHHBIN
pe3ynbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BBIPaKEHHI;

BBINOJIHAThH MTPE0Opa30BaHUsl YUCIIOBBIX BBIPAXKEHUH, COAEpIKALIMX CTENEeHHU C PalMOHAIbHBIM
MOKa3aTeseM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB 11 MpeoOdpa3oBaHus Jorapu(PMUUECKUX BBIPAXKEHUN;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MPPALMOHAIbHBIE, MOKa3aTeIbHbIE U JOrapupMHUUECKUe
YPaBHEHHUs, HAXOIUTh HX PEIIEHUS C IOMOILBIO PABHOCWIBHBIX IEPEXOJ0B WM OCYILECTBIASA
IIPOBEPKY KOPHEW;

NPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE bopMyIibL JUISt npeoOpazoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO ~ OMEpHpOBATH  TOHATHEM:  TPUTOHOMETPUYECKOE  YpPaBHEHHE, MPUMEHSTbH
HeoOXxoauMble (POPMYJIIBI IJIs1 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHble CUTYallUu Ha SI3bIKE alreOpbl, COCTABISATH BBIPAXKEHUS, YpaBHEHMS,
HEPABEHCTBA I10 YCIIOBUIO 3a/1auM, MCCIEA0BATh ITOCTPOEHHBIE MOJEIN C UCIIOJIb30BAaHUEM amnmapara
anreOpsl.

DyHKIUHN U TPaPUKH:



CBOOOJIHO OTIEPUPOBATH MOHATUIMH: (DYHKIIHS, CIOCOOBI 3aaHusT (PYHKITUH, B3aUMHO OOpaTHBIC
¢GyHKUIMH, KOMIO3MIMA (YHKIMHA, TpapuK (YHKLIWHU, BBIIOIHATH JIEMEHTApHbIE NpeoOpa3oBaHUs
rpaduKoB QYHKIH;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: 00JACTh ONpPENCIICHUS] U MHOXKECTBO 3HaUYEHUH (QyHKIMH,
HYJIM QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPUPOBATH MOHATUSMU: YETHBIE U HEUETHBIC (DYHKLUH, IEPUOTUIECKUE (PYHKIUH,
NPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (QYHKIUH, HauOoOJbIIee U
HalMEHblIee 3HaueHue (PyHKIMH HA IPOMEXKYTKE;

CBOOOJHO ONEpUpPOBATh IOHATUSAMM: CTENEeHHas (QYHKLUMA C HAaTypalbHbIM U LEIbIM
nokasaresem, rpaduk CTeneHHON (QYHKIIMM C HATypaJIbHBIM M IIeJIBIM ITOKa3aTesieM, TpaguK KOpHS n-
Oii CTeTeH! KaK GyHKIUU 0OpaTHOH CTENEeHU C HaTypalbHBIM ITOKa3aTeNeM;

OIIEpUPOBATH MOHATUAMU: JIMHEHHAsI, KBaJApaTUYHAs U APOOHO-IHHEHAs (PYHKIUH, BBIITOIHATD
3JIEMEHTAPHOE MCCIIEIOBAHNE U TIOCTPOEHHUE UX IPaUKOB;

CBOOOJTHO OIEPUPOBATH TOHATHUAMH: IIOKa3zaTenbHas W Jorapudmuyeckas (QYHKIHH, WX
CBOWCTBA U TpadMKH, UCIIOIB30BATh UX IPApUKH JUIsSl PEIICHHS YPAaBHEHHUIA;

CBOOOJTHO ~ ONEpUPOBaTh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeJesIeHUE
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apryMEHTa;

UCTIOJIB30BaTh TpapuKH PYHKIUH IS MCCISTOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUH
3a1ad U3 JAPYrHX y4eOHBIX NMPEIMETOB M pealbHOW >KM3HHM, BBIpaXKaTh (HOpMylamMH 3aBHCHMOCTH
MEXy BEJIMYMHAMU;

Hauana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO ONEpPHPOBATH MOHATUSAMH: apUPMeTHYecKas W TEOMETPHUYECKas IPOrpeccus,
0eCKOHEUHO YOBIBAIOIIAs TE€OMETPUYECKas TMPOTPECCHsl, JMHEHHBI M SKCIIOHEHIUAIBHBIA PpOCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCUM VIS PELIEHUs PEeabHBIX 33/1a4 PUKJIAIHOIO XapaKTepa;

CBOOOJTHO  OIEPUPOBATH  IMOHITHSMHU: MOCJIEIOBATENBHOCTh,  CIIOCOOBI  3aJaHHs
MIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPAHUYCHHBIC IIOCIIEAOBATEIILHOCTH, MOHUMAaTh OCHOBBI
3apOXKAECHUSI MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO OIEpPUPOBATH TOHATHUAMU: HENpEepbIBHbIE (YHKLUUHU, TOYKU paspbiBa rpaduka
(GYHKIIMH, aCHMIITOTHI rpaduka QyHKIUH;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: (YHKIHS, HEMPEPhIBHAS HAa OTpE3Ke, MPUMEHSITh CBOHCTBA
HENpepbIBHBIX (DYHKIMHA AJIs pelIeHus 3a/1a4;

CBOOOJTHO ONMEpHPOBATh MOHATUSMU: NEepBast U BTOpasi MPOU3BOJHbIE (YHKIINHU, KacaTelbHas K
rpaduky GyHKINU;

BBIYHUCIISITH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO M KOMIIO3HMIUHU IBYX (DYHKITHIA,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUNA U PU3UUECKUI CMBICI TPOU3BOAHOM [T peleHns 3a/au.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMU: MHOXECTBO, OTIEPAIIMU HAJl MHOKECTBAMH,

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT A ONUCAHHs PeabHbIX MHpPOLIECCOB H
SBJICHUH, TIPU PEIIEHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHSATHIMHU: ONpEICIICHHE, TEOpeMa, YpaBHEHHE-CIIEICTBHE, CBOMCTBO
MaTeMaTHIECKOT0 00BEKTa, JOKa3aTeIbCTBO, PABHOCHIIFHBIE YPAaBHEHUS H HEPABEHCTBA.

K xonmy o6yuenus B 11 kiaacce oOyyaromuiicss MOTYYHUT CIIETYIOIUE TPEIMETHBIE PE3yIbTaThI
10 OT/ENBbHBIM TeMaM pabodyell mporpaMmbl yueOHOTO Kypca «Anredpa M Hayala MaTeMaTHYECKOTO
aHaIu3an:

Yuciia 1 BbIYUCICHUSA:



CBOOOJHO ONEpPUPOBAThH MOHATUSAMU: HATYPAJIBHOE U II€JI0€ YUCIIO, MHOKECTBA HATypalbHbBIX U
LIEJIBIX YHUCEJI, UCIOIb30BaTh MpU3HAKKU AeiaumocTty 1enbix yucen, HOJ m HOK HaTypaibHbIX uncen
JUIsl peIIeHUs 3a]1a4, IPUMEHATh anroput™ EBknuaa;

CBOOOJHO OMNEpPUPOBATh MOHITHEM OCTAaTKa MO MOJIYJIO, 3alHChIBaTh HATypajbHbIE YWCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: KOMIUIEKCHOE YMCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEN,
NPECTaBIATh KOMIUIEKCHBIE YMCIa B areOpandeckod M TPUTOHOMETPUYECKON (opMme, BBINOIHATH
apudmeTHyecKre onepai ¢ HUMU U U300pakaTh Ha KOOPIMHATHON TIIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATh MOHATHIMH: MPPALUOHAIBHBIC, MMOKA3aTeNbHbIE U JOrapu(PMHUECKUE
HEPABEHCTBA, HAXOAUTh UX PEUICHHSI C TIOMOLIbIO0 PABHOCUIIBHBIX I1EPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEW MPH PEIICHUN TPUTOHOMETPUYECKOTO YPaBHEHNUS,

CBOOOJHO  OMEpPUPOBAaTH TMOHATHEM TPUTOHOMETPUYECKOE  HEPaBEHCTBO, IMPUMEHATH
HE00Xo1uMbIe (OPMYIIBI IS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPHPOBATH TMOHSATHAMU: CHCTEMa M COBOKYMHOCTh YpPAaBHEHHH W HEPaBEHCTB,
PaBHOCUJIBHBIE CHCTEMbl U CHCTEMBI-CIEACTBHS, HAXOAWTh DPELICHUS CHUCTEMbl M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUIECKIX YpaBHEHUN 1 HEPABEHCTB;

pemaTh ~ paluoOHANbHBIC, HWppalMOHAIbHBIC, IIOKa3aTelbHBIE, JorapudMuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COZEpKAIlie MOJYJIM U TTapaMeTphbl;

NPUMEHSTh rpaduueckue METOIbl JUIsl pelIeHHs] YpaBHEHHN M HEpPaBEHCTB, a TakKe 3ajgad ¢
napaMeTpamu;

MOJIEJIMPOBaTh peajbHbIE CUTYallMU Ha SI3bIKE aJreOpbl, COCTABIATH BBIPAXKEHUS, ypaBHEHUS,
HEpPAaBEHCTBA W HUX CHUCTEMBbl 110 YCJIOBHMIO 3aJaud, HCCIEAOBATh IIOCTPOCHHbIE MOJEIU C
HCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATh MOYUYEHHBIH pe3yabTaT.

DOyHKUUH U rpaduku:

CTPOUTH TpadUKU KOMITO3UIIMH (PYHKIMIA C TOMOIIBIO SJIEMEHTAPHOTO UCCIIEIOBAHHS U CBOMCTB
KOMITO3UIIUH JIBYX (PYHKIIUH;

CTPOUTH TeoMeTpHuUeckre 00pa3sl ypaBHEHUH M HEPABEHCTB HA KOOPIUHATHOM MIIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHSTh QYHKIUHU JJI1 MOJICTTMPOBAHUS U UCCIIEI0OBAaHUS pPeabHBIX MPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JUUIsl UCCIIEJOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUISl HAXOXK/IEHUS HAWIY4YIIEro peleHUs B MPHUKIAIHBIX, B TOM
YHCJIe COLMAIbHO-IKOHOMUYECKUX, 3aJladyax, JUIs ONpEeNeleHHs] CKOPOCTHM M YCKOpEHHUs Ipolecca,
3aJJaHHOTO (OPMYJION WK rpaduKoMm;

CBOOOJTHO ONEpUPOBaTh MOHATUSAMM: IEpBOOOpa3Hasi, OINpeNe]EHHBI HHTErpaj, HaXOIUTb
NepBO0OOpa3HbIE 3JIEMEHTAPHBIX (QYHKIIMI U BBIYUCIIATH UHTErpai no ¢popmysie Herotona-JlelioHua;

HAXOJUTh IJIOLIAAN MIIOCKUX (GUTYp U O0BEMBI TN C TOMOIIBIO UHTETpaIa;

UMETh TPEACTABIEHUE O MaTEMAaTHYECKOM MOJEINPOBAHUA HA TPUMEPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHHUI,

pemath NpUKIAIHbIE 33Ja4d, B TOM YHCIE COLMaIbHO-3KOHOMUYECKOTO U (U3UYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTr0 aHAJIN3a.



