AHHOTaus K pabouel mporpamMme 1o ajareOpe u Hadajaam

MaTEMaTHYCCKOI'O aHaJIn3a
(yrmyOieHHBIH ypOBEHb)

[Ipeamer Anrebpa n Havaja MaTeMaTU4eCKOro aHanusa (yriayOJIeHHbINH YPOBEHb)
YpoBeHb Cpennee o6mee (10-11xmacc)
00pazoBaHwMs
HopmatuBHbie - ®epnepanbubiii 3akoH Poccuiickoit ®@enepanuu ot 29 nexabps 2012 roma
JOKYMCHTBI Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy;
-IIpuka3z MunucrepctBa npocBeuieHusi Poccuiickoir ®@enepauuun ot 31 mas
2021 1. Ne 287 «O06 yrBepxkacHUN (GeaepabHOTO TOCYJIapCTBEHHOTO
00pa3oBaTEIHLHOIO CTaHAAPTa OCHOBHOI'O OOIIEro 00pa30BaHU»;
- MenepanbHas oOpa3oBaTelbHAsi MporpaMma CpeIHero oOmero oOpa3oBaHMS
(yrBepkaena Ilpuxazom MunucrepctBa Ilpoceemenus or 18.05.2023 Ne 371
«O06 yTtBepxkaeHUN (QenepatbHO 00pa30BATENBHON TMPOTPaMMBl  CPEIHETO
o011ero 00pa3oBaHus»);
- OcHoBHas oOpasoBarenbHas IporpaMMma CpeIHero ooOmero o0pa3oBaHUS
MAOY COLI Ne 11;
- @enepanbHas pabouass mporpamma cpenHero  oomero 00pa3oBaHUS
«Anrebpa 1 Havayia Maremaruueckoro aHanmuzay (s 10-11 kimaccos
00pa30BaTeNbHBIX OPraHU3AIIHI);
- Pabouast mporpamma BoCIIUTaHUS;
- YueOnsiit miian MAOY COI No 11.
Lenu/3anaun Y4eOHblii Kypc «Anredpa u Hauansa MaTeMaTHYECKOrO aHAIM3a» SBISETCS
HU3y1CHUA OIHUM U3 HambOoJee 3HAYMMBIX B IMPOrpaMMe CpeIHero oodmiero oOpa3oBaHHS,
y4ebHoro [I0OCKOJIbKY, C OJHOM CTOPOHBI, OH OGECIEYHBAET MHCTPYMEHTAIbHYIO 0asy s
npeaMera

M3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYroil CTOPOHBI, GOpPMHUPYET|
Joruyeckoe W abCTPaKTHOE MBIIJICHHE 00ydaromuXcs Ha YpOBHE, HEOOXO0AUMOM
U OCBOCHMSI WH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPHHU, CIIOBECHOCTH M JIPYTHX
micuuIuiiH. B pamkax JaHHOTO y4eOHOro Kypca oOydaroIiuecsl OBJIaJIEeBaloT|
YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOH HayKd, KoTopas (OpMyIUpyeT CBOH
TOCTIDKEHHSI B MaTeMaTH4ecKoi popme.

VY4eOHbIil Kypc aiareOpbl U Havyajdl MaTeMaTH4YEeCKOro aHalIHu3a 3aKia/lbIBacT
OCHOBY JUIsI YCIIEIIHOTO OBJIAZICHUSI 3aKOHaMU (PH3HWKH, XWMHUH, OHOJIOTHH,
MOHMMaHHS OCHOBHBIX TEHJCHIUI Pa3BUTHA SKOHOMHMKH M OOLIECTBEHHON YKH3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIOJIb30BaTh MX Ui JajJbHEHIIEr0 O0Opa30oBaHUS U B
MIOBCEHEBHOM JXKM3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBHIMH W JIOTHYCCKH
CTPOTMMH KOHCTPYKIMSMH anreOpbl M MaTeMaTH4ecKOro aHaln3a pa3BUBACT|
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTbB, JIOKa3bIBaTh
YTBEPKAEHHUS C MOMOILIbI0 MHIYKIMU M PACCYXIaTh JIEAyKTUBHO, MCIOJIb30BaTh
00001ICHIEe ¥ KOHKPETH3allnio, adcTparupoBaHWe W aHajoruio, (opmupyer
KPEaTUBHOE U KPUTHUUECKOE MBIIIUICHHE.




Cpok peanuzanuu | 2 rona

IPOTPaMMBbI

Mecro yuebHOTO Ha wm3ydenune yueOHOro Kkypca «Anrebpa M Havasa MaTeMaTHYECKOTO
npeaMera B aHaM3a» otBoauTcs 272 yaca: B 10 kmacce — 136 yacos (4 gyaca B Henenio), B 11

y4eOHOM IIIaHe

kiacce — 136 yacoB (4 yaca B HEJIEINIO).

Pe3ynbTaThI
OCBOCHUS
y4eOHOTO
npeaMeTa

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:kI1aHCKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh T'PAXkJIaHCKON MO3ULUHU 00ydYaromerocs Kak akTUBHOTO
U OTBETCTBEHHOTO WI€HAa POCCHIMCKOrOo  OO0IIecTBa, MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHIA,
MpoLeAyp TpakKIaHCKOTo oOmecTBa (BBIOOPHI, OMNPOCHI U APYToe), yMEHHeE
B3aUMOJICCTBOBaTh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMSAMYU U Ha3HAUYECHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUMCKOM Tpa)K1aHCKOW HMICHTUYHOCTH, YBAXKECHHUS K
MPOLJIOMY M HACTOSIIIEMY POCCHUHCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K
TOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKONM MaTEMaTUYECKOM ILIKOJIBI,
UCIIOJIb30BaHUE O3TUX JOCTIKEHMH B JpPYyruX HayKax, TEXHOJIOTUAX, cdepax|
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHME TyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOIO0 IOBEJEHUS, CBA3AHHOIO C MPAKTHYECKUM
[PUMEHEHUEM JIOCTI)KEHUN HayKHM U JAESITEIbHOCTHIO YYEHOIO, OCO3HAHME
JTMYHOTO BKJIa/1a B IIOCTPOCHUE YCTOHYMBOTO OYyIyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHHUSA:

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7au, PEIIeHUH, pacCy JIeHUH, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznveckoro BOCIUTAHUA:

c(OpPMUPOBAHHOCTh YMEHHS TNPUMEHATh MaTeMaTHYEeCKHE 3HAHUS B
MHTEepecax 37J0pOBOro U 6e30macHoOro obpasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAHUE, COATAHCHPOBAHHBIA PEXUM 3aHATHH H
OTJIbIXa, perylisgpHas (u3nueckas aKTUBHOCTb), (pU3MUecKoe COBEPILIEHCTBOBAHHE
[IPU 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATENBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHHSA:

FOTOBHOCTh K TPYJy, OCO3HaHHME LIEHHOCTU TPYIOJIIO0OUS, HHTEpeC K
pa3nuyHbIM  cdepaM  NPO(PEeCCHOHANBHOM  JEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M e€ MPHIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeld mnpodeccu U peaqu30BbBIBaTh COOCTBEHHbIE KM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUIO Ha TPOTSHKEHUHM BCEH KHU3HM, TOTOBHOCTb K aKTHBHOMY
Y4aCTHUIO B PEILICHUH NPAKTUYECKUX 3a/lad MAaTEMAaTUYECKOW HaIIPaBJIEHHOCTH;

7) 3K0JI0TMYECKOro0 BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH KyJIbTYphl, TOHHUMaHUE BIHMSIHUSA
COLIMAJIbHO-9)KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOU
Cpezbl, 0CO3HaHHE TI00ATBHOTO XapaKkTepa SKOJIOTUYECKUX MPOOIeM, OPHEHTAIHS

Ha TMPUMCHCHHNEC MATCMATUYCCKUX 3HAHUI AJid pClICHUA 3aaa4 B obracTu




OKpYXKaroliel cpeipl, IUIAHUPOBAHHE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCIICACTBHIA JUISI OKPYIKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY)
VPOBHIO  Pa3BUTHS HAYKH W  OOINEGCTBEHHOW  MPAKTHKH, IIOHUMaHHE
MaTEeMAaTHYECKOM HayKH Kak c(epbl YeTOBEYSCKOW JEATEIbHOCTH, JTaloB e
Pa3BUTHUS W 3HAYUMOCTH JUISL Pa3BUTHs I[MBWIM3AINH, OBJIAJICHUEC S3BIKOM
MaTEMaTHKH W MaTEeMaTHYECKOH KyJIbTYpOHd KaK CPEICTBOM ITO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO W HCCICIOBATEIBCKYIO JIEATCIIEHOCTD
WHMBUIYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTeqbHbIC YHHBEpPCAJbHbIC YUeOHbIe NeliCTBUS

ba3zoBble Jiornyeckue AeiicTBUA:

BBISBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBbIE NMPHU3HAKUM MaTEMAaTUYECKUX
00BEKTOB, MOHATUI, OTHOUIEHHH MeXIy HOHATHSIMH, (POPMYJIHUPOBATH
OTIpeieNIeHUs TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK Kiaccu(UKanuy,
OCHOBAHUS AJIs1 0000IEHHsI U CPaBHEHMSI, KpDUTEPUU IPOBOIUMOI0 aHAJIN3a,

BOCIIPHHUMATh,  (OPMYIHpPOBaTH W  NpeoOpa3oBbIBaTh  CYKICHHS:
YTBEPAUTEIIbHBIEC U OTpULIATEIbHbIC, €AMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTHUBOPEUHS
B (hakTax, MaHHBIX, HAONIONEHUSIX U YTBEPXKICHHSX, NpeIiaraTh KPUTEPHU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUH;

JIeJIaTh BBIBOJBl C HCIOJIb30BAHUEM 3aKOHOB JIOTUKM, AECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIFOYEHUH, YMO3AKIOYEHUHN 110 AaHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTesIbCTBA MaTeMaTUYECKHUX|
YTBEpKACHUM (MpsMble W OT MPOTUBHOIO), BBICTpauUBaTh apryMEHTAIUIO,
[PUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U
BBIBO/IBI;

BbIOMpaTh CHoco0 pemieHuss y4yeOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB PELIEHHUs, BBIOUpATh Hanboee NOAXOIAIIMNN ¢ YIETOM CaMOCTOATEIBHO
BbI/ICJICHHBIX KPUTEPHEB).

ba3zoBrble ucciaegoBarebCKue 1eiCTBUA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUA WHCTPYMEHT IIO3HAHUS,
dopMynupoBaTh  BOHPOCH,  (UKCUpYyIOIIME  MPOTHBOpeuue,  mnpoliemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OpMHUpPOBATH T'MIIOTE3Y, apryMEHTHPOBATb
CBOIO TO3MIIMIO, MHEHHUE;

IIPOBOAMTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, UCCIIEI0OBAaHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYecKoro oObeKTa, sIBIICHUs, Ipoliecca,
BBISIBIICHHIO 3aBUCHUMOCTEH MEX1y 00bEeKTaMU, SIBJICHUAMH, IPOLIECCAMU;

CaMOCTOSTENLHO (HOPMYIHPOBATh OOOOIIEHHS] W BBIBOJABI MO pPE3yJbTaTaM
OpOBEIEHHOTO  HAOJIOJCHUS,  HUCCIEAOBaHMs, OLEHHUBATh  JJOCTOBEPHOCTb
MOJYYCHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IICHUI];

IIPOrHO3UPOBATh BO3MOJKHOE pAa3BUTHE IIPOLECCA, a TAKXKE BBIIBUTrATh
[IPEIIOJIOKEHNUS O €0 PA3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ ungopmanmeii:

BBIABIIATD Ile(bI/IIII/ITI)I HHq)OpMaHI/II/I, JaHHBbIX, HGO6XOI{I/IMI)IX JJIs1 OTBETA Ha




BOTIPOC W ISl PEIICHUS 33]1a4H;

BbIOMpaTh UHPOPMALIUIO U3 HCTOYHUKOB PA3IMYHbIX TUIIOB, aHATU3UPOBATH,
CHCTEMAaTH3UpPOBATh W HHTEPIPETUPOBATh HH()OPMAIMIO PA3TUYHBIX BHJOB H
dbopM mpeacTaBICHUS;

CTPYKTYpUpOBaTh MH(POpPMAIUIO, MPEACTABIATh €€ B pazIu4HbIX (hopMmax,
WJUTFOCTPUPOBATH TPAPUIECKH;

OIICHUBATH HaIEKHOCTD uHpOpMAITUU 1o CaMOCTOSITEITEHO
C(OPMYITHMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

OO0wmenne:

BOCTIIPUHUMATh ¥ OPMYITUPOBATE CY>KICHHS B COOTBETCTBUHU C YCIOBHUSIMH H
[eJIsIMU  OOLLEHUS, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHUSI B
YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY PELICHHUs 3aJauH,
KOMMEHTHPOBATh IMOJTYYSHHBIN pe3yibTar;

B X0Jie¢ 0OCYX/ICHHUS 3a/7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelaeMoi 3aJadd, BBICKA3bIBaTh WJEH, HAIENIEHHbIE HA TOUCK
[PCIICHNUSA, COIIOCTABJIATH CBOU CYXKACHUA C CYXKIACHUAMHU OPYIUX YUYACTHHUKOB|
muanora, oOHapy>KMBaTh pazlU4Me W CXOJACTBO IMO3UIUH, B KOPPEKTHOH (opme
(dbopMyIUpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHHSI,

MPEACTABIISATh PE3yJIbTaThl PEUICHUS 33/1a4u, SKCIIEPUMEHTA, UCCIIEIOBAHUSA,
[POEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
MPEe3eHTAIUN U OCOOCHHOCTEH ayAUTOPUHU.

Pery1siTuBHbIe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranusaunms:

COCTABJIATH IUIAH, AITOPUTM pEIICHUs 3a7aui, BEIOMPATh CIIOCO0 PELIeHHUs C
YIETOM MMEIOIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YIETOM HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTELIEKT:

BIAJCTh HABBIKAMH  IIO3HABAaTENIbHOW  peduIeKCMH KaK  OCO3HAHHUS
COBEpLIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTAaTOB, BIAJICTh
crioco0amMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa peIIeHHs
MaTeMaTHIeCKO 3a/1a4u;

HpeBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPH PEIICHUU 3aJadH,
BHOCHTH KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalZICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEI;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM U YCIOBUSAM, OOBSICHSITH
NPUYUHBI TOCTHKCHUS WM HEJIOCTIDKEHUS Pe3yIbTaTOB JEATEIBHOCTH, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTh:

NOHUMATh U MCIOJB30BATh NMPEHMYIIECTBA KOMAaHAHON M MHIMBUAYAIbHON
paboThl MpHM pEUIeHWH Y4eOHBIX 3a7ay, MpPUHUMATh LeJIb COBMECTHOM
NesITebHOCTH, IUIAHUPOBATh OPTaHMU3ALMUI0 COBMECTHON pPabOTHI, paclpenelsiTh
BUAbl padOT, [OroBapHBAThCSA, OOCYKIAaTh TPOLECC W pe3yiabTaT paboThl,
0000111aTh MHEHUS] HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B IPYyHNOBBIX (hopMax paboTsl (00CykaeHusi, 0OMEH MHEHUH,

«MO3rOBbI€ IITYPMb» U  HHbBIE), BBINOJHITH CBOIO 4YacTh paboOThl WU




KOOPJMHHUPOBAaTb CBOM JEWUCTBUSA C JPYTMMH WICHAMM KOMAaHIbI, OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B OOUIMM MPOAYKT MO KpUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJIECUCTBUS.

NNPEJIMETHBIE PE3YJIbTATDBI

K xonmy oOydenuss B 10 kiacce oOydYaromuics TMOTYYUT CIEAYIOIIHE
peIMEeTHbIE Pe3yJbTaThl MO0 OTAENbHBIM TeMaM paboudell MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHallu3ay:

Yucsa v BbIYUCICHUSA:

CBOOOZHO ONEpUPOBATh MOHATUSMU: PALMOHAIBHOE YHCIO, OEeCKOHEYHas
nepuoAnYeckas JpoOb, TMPOLEHTHl, UpPpAIOHATBHOE YHCIO, MHOECTBa
PalMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEII, MOYJIb IEUCTBUTEIILHOIO YNCIIA;

OPUMEHATh JpOOM U TPOLEHTHI JUIS PEIICHUs MPHUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTpACiIel 3HAHUH U peaTbHOM KU3HU;

MPUMEHATH MPUOIMKEHHBIC BBIYUCICHUS, TIPABUIIA OKPYTICHHUS, IPUKUAKY H
OLICHKY pe3yJIbTaTa BHIYUCIICHUII;

CBOOOJTHO OINEPHUPOBATH TOHATHEM: CTENEHb C LENbIM [OKa3aTeseM,
MCTIOJB30BaTh MOAXOAAIYI0 (OpMY 3amucH JEHCTBUTEIBHBIX YUCEI TS PEIICHUs
[PaKTUYECKUX 3aJ1a4y U MPEJICTABIICHUS TAHHBIX;

CBOOOJHO OMEPUPOBATH MOHATHEM: apU(METHYECKH KOPEHb HATypalbHOM
CTETICHU;

CBOOOJTHO OTIEPUPOBATH TIOHATHEM: CTETIEHb C PAllMOHATIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpUPOBATHh TMOHATUSAMU: JIorapud™m uHcaa, ACCATUYHBIE H
HATYypaJIbHbIC JTOTapU(PMBI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOTO apIyMEHTAa;

OTIEpUPOBATH MOHATUSIMU: APKCHHYC, QpKKOCHUHYC U apKTaHT€HC YHCIOBOTO
apryMeHra.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATh MOHIATUSIMU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIEC HEPABEHCTBA;

MPUMEHSATh PA3JUYHBIE METOJbl PEIICHHs] PAlMOHAIBHBIX H JAPOOHO-
pPAalMOHAIBHBIX YpPaBHEHUW, NPHUMEHATh METOJ HHTEPBAJIOB I PEIICHUS
HEPaBEHCTB;

CBOOOZHO OMEpUPOBATH TMOHATUSMHU: MHOTOWIEH OT OJHON TNEepeMEeHHOM,
MHOTOUIEH C LeJIbIMU KO3 (DULIMEHTaMH, KOPHU MHOTOUYIEHA, IPUMEHATD JICICHHE
MHOTOWIEHa Ha MHOTOWIEH C OcTarkoMm, Teopemy be3dy u Teopemy Buera s
pelieHus 3a1ay;

CBOOOZHO OMEpPUPOBATh TMOHATUAMU: CHUCTEMAa JIMHEWHBIX YypaBHEHUH,
MaTpula, OMNPEACNIUTENh MaTpHUlbl 2 X 2 W €ero TeOMETPUYECKUH CMBICI,
MCII0JIb30BAaTh CBOMCTBA OmMpeaenuTens 2 X 2 1y BBIYMCICHUS €ro 3HauyeHus,
[PUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CHCTEMbl JIMHEHWHBIX YpaBHEHUU,
MOJICJIMPOBATh PEaJIbHbIE CUTYaIlMd C MOMOIIBIO CUCTEMbI JIMHEUHBIX YpaBHEHUM,
MCCIIEIOBATh IIOCTPOCHHBIE MOJEINM C TIOMOINBIO MATPHUIl U ONPEACIUTENEH,
WHTEPIPETUPOBATH MOJYUYECHHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBAa JECWCTBUM C KOpHSAMH ISl IpeoOpa3oBaHuUs

BBIPAKECHU;




BBITIOJIHATH MPE0Opa30BaHMs YMCIOBBIX BBIPAKEHUH, COEpKAIIUX CTEICHU
C pallMOHAJILHBIM [TOKA3aTeNIeM;

UCIIOJIb30BaTh CBOICTBa norapugpmMoB TUISt peoOpa3oBaHus
norapu(pMUUECKUX BBIPAKECHUH;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: HpPpPALMOHAJIbHBIE, MOKa3aTelIbHbIE U
Orapu(pMUUECKIE YPABHEHUS, HAXOJUTh UX PELICHUS C MOMOILBIO PaBHOCHIIBHBIX
[EPEX0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEIA;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYeCcKHUe (popMyJibl I Ipeodbpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CBOOOJTHO ONEpPUPOBATH TOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
NPUMEHATh  HeoOXoauMmble  (QOpPMYJbl  JUId  pPELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJEIUPOBaTh peajibHble CHUTyallud Ha fA3bIKEe aireOpbl, COCTaBJIAThH
BBIDAXKCHMSI, YpPAaBHEHHUS, HEPABEHCTBA [0 YCJIOBHIO 3aJa4M, HCCIEI0BAThH
[IOCTPOEHHBIE MOJIEJIN C UCIIOJIB30BAHNEM aliapara aareopsl.

DyHKIUH U Tpa@UKH:

CBOOOJIHO OIEPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (PYHKLUH,
B3aUMHO OOpaTHble (YHKIMM, KOMIO3UIMA (GYHKUMH, TrpaduKk (QYHKLIUH,
BBITOJIHATH 3JIEMEHTapHbIE peoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJTHO ONEPUPOBATh MOHATHAMH: OOJIACTH OMPENEICHUS U MHOXKECTBO
3HaYeHU QYHKUUHU, HyTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPUPOBATH MOHATUSMH: YETHBIE M HEYETHBIE (DYHKIHH,
nepuoauueckue (QyHKINHU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBl (DYHKIMHM, HauOoybllee ¥ HauMEHbIIee 3HadeHWe (QYHKIUH Ha|
[IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CTENEHHAs! (PyHKLMS C HaTypalbHBIM U
[eJIBIM TI0Ka3aTesieM, TpapuK CTETNeHHOW (QYHKIMH C HATypajJbHBIM W LEJbIM
rokazaTtesieM, rpa@uK KOpHS N-oM cTeneHW Kak (QyHKUIMU OOpaTHOW CTENEHHu ¢
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEpUPOBATh IMOHATUSAMM: JIMHEHHAas, KBaJpaTU4yHas M JApPOOHO-JIMHEHHas
(GyHKIMH, BHIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHUE UX IPaPUKOB;

CcBOOOJHO ONEpPHPOBATh IMOHATUSAMM: IOKa3aTeslbHas U Jiorapudmuyeckas
GyHKIMKM, UX CBOMCTBa M TpaduK{, HCIOJB30BaTh WX TpaduKU ISl pELICHUS
YpaBHEHUM;

CBOOOJTHO OIEPUPOBATh MOHATUAMHU: TPUTOHOMETPHUYECKAsT OKPY’KHOCTb,
oTpeJieIeHue TPUTOHOMETPUUYECKUX (DYHKIIMN YHUCIOBOTO apryMEeHTa;

UCNOJIb30BaTh TIpauku (GYHKUMH [UIs  HUCCIENOBaHMSA NPOLIECCOB U
3aBUCUMOCTEH NpU pelIeHUM 33734 U3 JPYTMX Y4eOHBIX MPEeIMETOB M peabHOM
PKH3HH, BBIpaXXaTh (JOPMYJIaMU 3aBUCUMOCTH MEX]y BETMYMHAMU;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEpPHUPOBATH MOHATHAMHU: apudMeTHUecKass M TeoMeTpuuecKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIIAs T€OMETPHUECKasi MPOTPeccHsi, TMHEHHBINA U
HKCIOHEHIMAIbHBIN pocT, popMyIia CIIOKHBIX MPOLIEHTOB, UMETh MPE/ICTaBICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh INPOTPECCUU JI PELIEHUsS] pEabHbIX 3aJad IMPHUKIATHOTO
XapakTepa;

CBOOOJTHO OMEpPHPOBATh MOHATUSAMHU: TOCIENOBATEIBHOCTh, CIOCOOBI

3aaHusA HOCJ'ICI[OB&TCJH)HOCTGI\/'I, MOHOTOHHBIC u OIrpaHUYCHHBIC




[10CJIE0BATEIbHOCTH, TIOHUMAaTh OCHOBBI 3apOKACHUS MaTeMaTUYECKOro aHaln3a
KaK aHaJIn3a 0€CKOHCYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATH IMOHATUSMH: HENPEPBIBHbIE (DYHKIUH, TOYKU
pa3pbiBa rpaduka QyHKIMH, aCUMITOTHI rpaduka QyHKINH;

CBOOOJTHO OMEpUpPOBATh MOHATHEM: (YHKIHWS, HETNpEpbIBHAas Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HETIPEPHIBHBIX QYHKIUI 71 pelleHus 3a/1ay;

CBOOOZHO ONEpUPOBATh IOHATUSMU: TE€pBas M BTOpas IPOU3BOJHBIE
GbyHKIIMH, KacaTelbHas K TpaduKy QyHKIINH;

BBIUHCIISATh POU3BOAHBIE CYMMBbI, IPOU3BEICHHS, YACTHOTO U KOMIIO3HUIINH
MBYX (DYyHKIUH, 3HATH IPOU3BOJIHBIE SIIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJI30BaTh TEOMETPUUECKUN W (DU3UYECKUN CMBICT TPOU3BOAHOM ISt
pelIeHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  ONEpPHpPOBATh  IMOHATUSMH: MHOXXECTBO, ONEpalud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapaT A ONMCAaHMS
pealbHBIX MPOLECCOB M SBICHUN, MPHU PEIICHWU 3aJad U3 APYTUX Y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpUPOBATh IMOHATHUSMU: OINpENEICHUE, TeopeMa, ypaBHEHHUE-
CJICZICTBHE, CBOMICTBO MAaTEeMAaTHYECKOTO OOBEKTA, JOKA3aTEIbCTBO, PABHOCUIIBHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kJjacce 0oOydYarOUIWiicsl TOMYYUT CIEAYIOIINE
NpeIMETHBIE Pe3y/IbTaThl MO OTIACIBHBIM TeMaM paldoyeil mporpammbl y4eOHOTO
Kypca «AnreOpa 1 Hayaia MaTeMaTHYeCKOTO aHaN3ay:

Yuciia ¥ BHIYMCIICHHUS:

CBOOOZHO ONEpPUPOBaTh IOHATUSAMU: HATYpaJIbHOE M LEJ0€ YHCIIO,
MHOKECTBA HAaTypaJbHBIX W LIEJBIX YHUCEJ, HUCIOJIb30BATh MPU3HAKH JEINMOCTH
nensix yncen, HOJl 1 HOK nHarypasibHbIX 4ncen 1 pelieHus 3a1a4d, IPUMEHSITh
anroputM EBkinuna;

CBOOOZHO ONEpUPOBATh MOHSATHEM OCTaTKa IO MOMAYJI0, 3allUChIBATh
HaTypaJIbHbIE YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHMUS;

CBOOOZHO OINEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHMCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBISITh KOMILJIEKCHBIE YHCIIa B airedpandecko u
TPUTOHOMETPUUYECKON (popMe, BBIMONHITH apuPMETHUYECKUE ONEpalud C HUMHU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHNs M HEPABEHCTBA:

CBOOOZHO OINEpPUpPOBATh MOHATUSMU: HpPpALMOHAJbHBIE, MOKa3aTelIbHbIE U
JorapuMUUECKe HEpaBEHCTBA, HAXOAWTh HX PEUIEHUS C  I[OMOUIbIO
PaBHOCWJIBHBIX NIEPEXOIOB;

OCYILECTBIIAATh OTOOpP KOpHEH TpuU pelmieHMH TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

CBOOOJHO OMNEpUPOBaTh TMOHATHEM TPUTOHOMETPHUECKOE HEpPaBEHCTBO,
OpPUMEHATh  HeoOXoxumble  (GOpPMYNbl  JUId  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUN U
HEPAaBEHCTB, PAaBHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAIbHbBIX, UPPAllMOHAIbHBIX, MOKA3aTEIbHBIX U

norapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;




pemaThb panroHaIbHbIE, UppanroHaJIbHbIC, MoKa3aTeJbHbIE,
JorapuMUUEcCKe W TPUTOHOMETPHUECKHE YpaBHEHHs W  HEPaBEHCTBA,
coJieprKallie MOAYJIHN U TapaMeTphl;

NPUMEHSTH TpadudecKkre MEeTOIBI IS PEIIeHNs] YPaBHEHUH U HEPAaBEHCTB, a
TaKKe 3ajiau ¢ apaMeTpaMu;

MOJENIUPOBaTh peajbHble CHUTyallud Ha A3bIKE aireOpbl, COCTaBIAThH
BHIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA W HMX CHCTEMBI II0 YCJOBHIO 3ajayM,
UCCIIeIoBaTh IIOCTPOCHHbIE MOJEIM C MCIIOJIb30BaHMEM ammapara ajireopsl,
WHTEPIPETHPOBATH TIOJTYYCHHBIA PE3yIIbTaT.

OyHKUNH U TPaPuKH:

CTPOUTh TpapUKM KOMIO3MLIMU (QYHKIHMH C IOMOLIbIO 3JIEMEHTapHOIO
MCCIIEIOBAaHUS U CBOMCTB KOMIIO3MIIMU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETpHUYecKHe oOpa3bl ypaBHEHMH W  HEpaBEHCTB Ha
KOOPJIMHATHOM IIIOCKOCTH;

CBOOOJTHO ~ OMEpHPOBATh MOHATUSAMH: TpapUKH TPUTOHOMETPHUUECKUX
byHKIH;

OpUMEHATh (QYHKIMM Ui MOJEIUPOBAaHMS W HCCIEIOBaHMUSA pPeabHbBIX
[IPOLIECCOB.

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCe0BaHus (DYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HAXOJIUTh HanOOJIbIlIee M HAUMEHbIIIee 3HaYCHHUS (PYHKIIMH HETIPEPHIBHOM Ha
OTpE3KE;

UCTIOJIb30BaTh TPOW3BOAHYIO ISl HAaXOXKJIEHHsS HAWIY4YIIero PEIIeHHsS B
NPUKIAIHBIX, B TOM YHCIE COLUUAIbHO-)KOHOMHYECKHX, 3aJayax, /s
onpesesieHus] CKOPOCTH U YCKOpPEHHsl Ipolecca, 3aJaHHOro (opMysoN win
rpaduKoMm;

CBOOOZHO OIEpUpPOBaTh MOHATHSAMH: IEpBOOOpa3Hasl, ONpPEACIEHHBIH
WHTETpAJ, HAXOIUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTerpai no gopmyse HeroroHa-JIelOnuna;

HAXOJIUTh IJIOMIATH IJIOCKUAX (PUTYp 1 0OBEMBI TEJI C TIOMOIIHIO HHTETPAJIA;

UMETh TPE/ACTaBIECHUE O MATEeMaTHYECKOM MOJICJIMPOBAHMM Ha IpPUMEpE
cocTaBiieHUs 1udpepeHInaIbHbIX YpaBHEHUH;

pelaTth MPUKIAAHBIE 33Jaud, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
(u3MUecKoro xapakrepa, CpeicTBaMi MaTEMAaTUYECKOTO aHAJIN3A.




