MYHULIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
CPEJHSASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne 4

(MBOY COII Ne 4)
PACCMOTPEHO COTI'JIACOBAHO YTBEPXJIEHA
IIpoTokoJ ot 25 aBrycta 2025 1. Ne 1  3amecturesib aupexkropa no YBP NMPHUKA30M THUPEKTOpa
3aceganus HLIMO Kouecuukosa E.B. MBOY COII Ne 4
26 aBrycra 2025 . ot 28.08.2025 Ne 157

Pabouas nporpamma yueOHOro npeamera «Ajredpa 1 Ha4aJIa MATEMAaTHYECKOI0 AaHAJIHM3A.
Yriay6aeHnblii ypoBeHb» (1151 o0yuarommxesi 10 — 11 kiaccoB)

IHosicHuTeIbHAA 3aIIHCKA
Pabouas nporpamma no yueOHOMY mpeamery «AinreOpa U Hayaja MaTeMaTUYECKOrO aHaIu3a»

yIIyOJIGHHOTO YPOBHSI Ha YPOBEHb CpelHero obimiero oOpazoBanus st ooywarommuxcs 10-11-x
kiaccoB MBOY COIII Ne 4 pa3zpaboTana B COOTBETCTBUU C TPEOOBAHUAMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickoit
Oenepanuny;

e mpukaza MwuHOOpHaykum oT 17.05.2012 Ne 413 «OO6 yrBepxkIeHuu QeneparbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJapTa CpeAHero obmero oOpa3oBaHus» (C
W3MEHEHUSAMHU, BHECEHHBIMU IprKa3zoM Munnpocsemienus ot 12.08.2022 Ne 732);

e npukaza Munnpocsemenuss or 18.05.2023 Ne 371 «O6 yrBepxkiaeHuu (deaepanibHon
00pa3oBaTeNbHON MTPOTrpaMMBbl CPETHETO O0IIIET0 00Pa30BaAHUMY;

e mpukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O06 yrBepxaenun Ilopsaka
OpraHM3allil U OCYILECTBIEHHs 00pa30BaTENbHON JEATEIBHOCTH 10 OCHOBHBIM
001eo0pa3oBaTeNIbHBIM TporpaMMaM — 00pa30BaTeNIbHBIM MPOrpaMMaM HadajabHOI'o
00111ero, OCHOBHOTO OOIIIETO U CPETHETO 00IIET0 00pa30BaHUs;

e CII 2.4.3648-20 «CaHUTapHO-3IIUAEMUOJIOTHUECKHE TpPeOOBaHUS K OpraHU3alHsIM
BOCHHUTAaHMS U OOydeHUsl, OTAbIXa U O3J0POBJIEHUS JIeTel U MOJOJEKHU», YTBEPKIACHHBIX
IIOCTAaHOBJIEHHEM INIaBHOTO caHUTAapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnueckue HOPMATHUBBI M TpeOOBaHUA K OOECIEUCHHUIO
6e3omacHoCTH W (WiM) OE€3BPETHOCTH JUIs dYelaoBeKa (aKTOPOB Cpelbl OOMTaHUS,
YTBEPK/ICHHBIX TOCTAHOBIIEHUEM IJIaBHOTO caHUTapHOro Bpada oT 28.01.2021 Ne 2;

e (enepanbHOil paboueil mporpamMmsl o yueOHOMY npeaMeTy «MaremaTHkay.

PaGowas mnporpamma OpHEHTHpOBaHa Ha I€JEBbIE NPUOPUTETHI, CHOPMYIUPOBAHHBIE B

benepanpHOI paboueli mporpaMMe BOCIIUTaHUS U B paboyei mporpamme BocniuTanust MbOY COIII
No 4.

VYueOHbIil Kypc «AnreOpa W Hadajlla MAaTEeMaTHYECKOTO aHaIn3a» SIBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro OOIIEero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00eCTIeunBaeT HHCTPYMEHTAIbHYIO 0a3y 7S H3y4eHUs! BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IPYTroif CTOPOHBI, POPMHUPYET JTOTUIECKOE U aOCTPAKTHOE MBIIIJICHHE 00YJarOIINXCS



Ha YypOBHE, HEOOXOJAMMOM JUIsl OCBOSHHUS WH(POPMATHUKH, OOIICCTBO3HAHUSA, WCTOPHUH,
CIIOBECHOCTH M JAPYrMX IUCIMIUIMH. B paMkax ngaHHoro y4yeOHOro Kypca oOydarommuecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMYIHpPYeT CBOU
TOCTHKEHUS B MaTeMaTudeckoit popme.

VYu4eOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHaju3a 3aKJIaJbIBaeT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEH/ICHIIHNA
Pa3BUTHS SKOHOMHKH U OOIIECTBEHHOM XHM3HH, TMO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJBb30BAaTh WX I JalbHEHUIIEro
o0pa3oBaHMs U B IOBCEIHEBHOI kM3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKHU
CTPOTUMH KOHCTPYKIMSMH aiureOpbl U MaTeMaTUYECKOrO aHaIM3a Pa3BUBAECT yMEHHE HAaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTb, JIOKA3bIBATh YTBEPKICHUS C TOMOILBIO HHIYKIHH
U paccyXJaTh JeAyKTUBHO, HUCIOIb30BaTh 0000IICHHE U KOHKPETU3AlHNI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOyJaromuecs: TONyYaloT HOBBIM ONBIT pEIICHHUs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIeNe peallbHbIX CUTyallud, WHTEPIPETAlUd IOJIY4YeHHBIX
pelIeHui, 3HAKOMSITCS C MPUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHbId MaTrepuall, CHOCOOCTBYIOUIMI (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crnenuduky ydyeOHOM  JesITeNnbHOCTH, Tpedyromeit
IPOJIOJDKUTEIPHON — KOHIIGHTPALIMM ~ BHUMAHHSI, CAMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYCHHBIN PE3yNbTaT.

B ocHoBe Meronuku oOydeHus anreOpe W HayajdaM MaTeMaTHYECKOTO aHaiu3a JIEKHUT
JEeSTEIIbHOCTHBINA MPUHIUI O0yYEHUSI.

B cTpykType yueOHOro Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIIEAYIONINE COEP)KATEIbHO-METOJMUeCKre JTHHUN: «Yucna W BbIYMCIHCHU», «DYHKIUU WU
rpaduxu», «YpaBHEeHUs U HepaBeHCTBay», «Havana MaTemaTHdeckoro aHanm3a», «MHoOKecTBa U
Joruka». Bce oCHOBHBIE COfiep KaTeIbHO-METOJUUECKUE TMHUN U3Y4al0TCs Ha IPOTSHXKEHUH JIBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MIOCTETICHHO HACHIIAsCh HOBBHIMA TE€MaMH W pa3aenamu. JlaHHBIA y4eOHBIH Kypc SBISETCS
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe Cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
TUCITUIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAIHU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi JIorhuka u japyrue. [lo Mepe Toro xak oOydaroluecs OBIaJEBalOT BcE Ooiee
MIMPOKMM  MAaTEeMAaTHYECKHM  alapaToM, Yy HHX I[OCJEI0BaTeNbHO (OpMHUpYETCsS U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYI0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HaHUS, TOJY4YEHHbIE MpH M3YYEHUH Y4eOHOro Kypca, [IJIsl PELICHUS CaMOCTOSTENIbHO
chopMyIUpPOBAHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

ConeprkaTenpHO-MeTOAMYecKast IMHUS «Hrca 1 BRIYHACICHUS» 3aBepiiacT (OPMHPOBAHNE
HaBBIKOB HCIOJIb30BAHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpeanero oOiiero oopazoBanus 0co00e BHUMaHUE YAETISETCS
(OpMHPOBAaHNIO HABBIKOB PAIlHOHAIBHBIX BBIYMCICHUH, BKIIOYAIONMX B ce0sl MCIOJIH30BAHNE
pa3NMMYHBIX (GOpPM 3amuCH 4YHUClia, yYMEHHE JelaTh TNPHKUAKY, BBITOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHMSI, OLICHUBATh YMCIIOBBIE BHIpAXKEHUS, pab0OTaTh C MaTEMaTHUYECKUMH KOHCTAaHTaMHU.
3HaKOMBIE 00yUYaAIONIMMCS MHOXKECTBA HATYPAIbHBIX, [ENbIX, PAIIHOHATBHBIX U JEHCTBUTEIBHBIX
Yrcea JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaXIOM M3 3TUX MHOXECTB



paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CreLM(UYECKHE 3a/lauid M ONepalyu: JIeIEeHUE Hallelo,
ONIEPHPOBAHUE OCTATKAMH HAa MHOKECTBE IIETBIX YHCEN, OCOOBbIE CBOMCTBA PALMOHAIBHBIX U
UpPpaMOHATILHBIX YUCEN, apH(METHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATYpalIbHOM
CTCIICHM Ha MHOXXECTBE KOMIUIEKCHBIX 4Mcell. bilarogaps mocienoBaTeabHOMY PacIIUPEHHIO
Kpyra MCIIOJIb3yEMbIX YMCENl M 3HAKOMCTBY C BO3MOXXHOCTSIMH UX IIPUMEHEHMs Ul PEILICHUS
pa3IMYHBIX 3a7a4 (OPMHUPYETCS MPEACTABICHUE O €IMHCTBE MATEMAaTUKN KaK HAyKd U e€ pOoJIH B
MOCTPOCHUU MOJIEIIEH peabHOT0 MUPA, ITMPOKO UCIIONB3YIOTCS 00001CHIE U KOHKPETH3AIIHS.

JIlunus «YpaBHEHUS U HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSHKEHUU BCero oOydyeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm pasziene IIporpammsl
NPEIYyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3sIMYHBIMM  METOAAMHM PELICHUS palUOHAIbHBIX, WPPALMOHAIBHBIX, II0KA3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKXe 3ajad,
colepkamux napaMmerpsl. llomydeHHbIE yMEHHA HIMPOKO MCIIONB3YIOTCA IPU HCCICIOBAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 337ja4 Ha HaXOXKICHHE
HanOOJBIINX W HAUMEHBIINX 3HaueHW (yHKIuU. [laHHas copepkaTesbHas JIMHUS BKIIOYACT B
ce0s Takke (GOPMHUPOBAHME YMEHHUH BBINOJHATH pacuéThl MO QGopmynam, Mpeodpa3zoBaHUsA
palMOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. braromapst m3ydeHuro anreOpamyecKoro marepuana
IPOUCXOJAUT JajipHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOPpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAacCyKAE€HUH, pabOThl ¢ CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopnepxaTtenpHo-MeToANYeCKast TUHUS «DYHKUUMU U TpaUKH» TECHO MEPerIeTaeTcs C
JPYTUMU JUHUSMHU Y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 33/1a€T M1OCIIE10BaTEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, Jiorapudmuveckol u
TPUTOHOMETPUUECKUX (QYHKIUH, UX CBOMCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIIMH 1715 pelieHus
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U peabHOM KHU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM
aHaJIM30M, TaK U C pellIeHNeM ypaBHEHHUI U HepaBeHCTB. [Ipu aToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpaxkaTh (POpMyJIaMy 3aBUCUMOCTH MEX]y Pa3IMUHbIMU BEIMUNHAMU,
UCCIJIEIOBAaTh IMOJIYYeHHbIE (PYHKIMH, CTPOUTHh UX Tpaduku. MaTtepuan 3Toi conaepkareiabHON
JIMHUY HallEJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, IO3BOJIAIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU B Pa3JInYHOIN (opMe: aHAIUTUYECKOH, rpadudeckoil u cioecHol. Ero nsydenue
CIOCOOCTBYET pa3BUTHIO aAJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aLUH1, UCIIOJIb30BAHUIO AHAJIOTHM.

CopnepxarenpHas nnHusA «Havana MaTeMaTHyecKoOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJAHBIX 33]a4, JOCTYITHBIX 00YJaloLUIMMCs, TaK
KaK y HHMX MOSBJISETCS BO3MOXKHOCTh CTPOUTHh I'padUKH CIOXKHBIX (YHKIMHA, ONpPENeNsTh HX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IO GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs IpoLecCoB. JlaHHas colepXKaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHSI MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYalluH, [I03BOJISIET HAXOIUTh
Haujay4dllee pElIeHWE B NPHUKIAJHBIX, B TOM YHCIE COLMAJIbHO-D)KOHOMHYECKHUX, 3aJadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUH pPACIO3HABAThH
NPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKH B HayKke, TEXHHKE M HcKyccTBe. OOyuarommuecss y3HAIOT O



BBIJIAIOIINXCS pe3ybTaTax, MOJYYEHHBIX B XOJA€ PAa3BUTHUS MaTEeMaTHUKU KaK HayKH, U 00 HMX
aBTOpax.

CopnepxarenpHo-MeTOIMYECKAsE JIMHUA «MHOXKECTBA U JIOTMKa» BKIIOYaeT B ceds
JJIEMEHTHl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKU. TeopeTMKO-MHO)KECTBEHHbIE
IPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W IpeiJiaraloT Hauboliee
YHUBEPCAJIBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3jieibl MaTEeMaTUKU U €€ NPUIIOKEHUH, OHU
CBS3BIBAIOT pa3Hble MAaTEMaTUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUS B eauHoe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOydarolmleMycsl IMOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTUKU U UCII0JIb30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MbICIEH. J[pyruM BaxHbIM
NPU3HAKOM MAaTEeMaTWKU KaK HayKH CJeJyeT NpPHU3HATh CBOWCTBEHHYIO €W CTpPOroCTh
000CHOBAaHHUH U CIIEZJIOBAHUE ONPEACIEHHBIM ITpaBUIaM IOCTPOEHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C JIEMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOI'O MBIIUICHUS
00yyaroImuxcsi, MO3BOJISIET UM CTPOMTb CBOM PACCYXJIEHUS Ha OCHOBE JIOTMUECKUX IpaBuUIl,
(dopMHpyeT HABBIKM KPUTUIECKOTO MBIIIUICHUSI.

B yuebHOM Kypce «Anrebpa 1 Havasia MaTeMaTHYECKOTO aHAJIM3a MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAHUS, KOTOpPbIE IpPHU3BaHbl CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HaBBIKOB ITOCTPOEHUS MOJIeNIel pealibHbIX CUTYallMi, UCCIEJOBAHUS 3TUX MOJENEH C IOMOIIbIO
ammapara aiareOpsl U MaTeMaTH4YecKOro aHan3a, WHTePIPETAIlMH IOJYYEeHHBIX pPe3yJbTaToB.
Takue 3agaHus BIUIETEHbl B KaXAbld M3 pa3fesioB IPOrpaMMbl, ITOCKOJBKY BECh MaTepuai
y4eOHOro Kypca LIMPOKO HCIONb3YyeTcs A pelleHHs NPUKIaAHbIX 3aaad. llpu pemenun
peabHbIX MPAKTHUECKUX 3a/1a4 00ydarorecs pa3BUBalOT Ha0I01aTeIbHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBarhCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobiiemy. JledarenbHoCcTh 1O (OPMHPOBAHMIO HABBIKOB pELIEHUS MPHUKIAAHBIX 3a7ad
OpraHusyercss B TIIpoliecce M3Yy4deHHs BceX TeM YydeOHoro kypca «Anrebpa u Havaia
MaTeMaTHYECKOro aHAJIN3a».

Ha uzyuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOr0 aHAJIN3a» OTBOJUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).

Jlng peanuzanuy nporpaMMbl UCIIOJIB3YIOTCS YU€OHUKH, TOMYIIEHHbIE K UCTIOIb30BAaHUIO
OpU peanu3alid MMEIOUIMX TOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTelIbHBIX MPOrpaMm
HAyaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpepHero oouiero oOpa3oBaHMs OpPraHU3ALUSMHU,
OCYILECTBIISIOUIMMUA  00pa30BaTEeNIbHYI0  JESTEIbHOCTh, MpPHKa3oM MUHIPOCBEIIEHUS OT
26.06.2025 Ne 495:
e basossiii u yrinyonénnsiit yposau/Annmos L. A., Kossirun FO. M., Tkauésa M. B. u ap.,
10-11 kmace, AO "UsnparensctBo "lIpocsemnienrne”

DJeKTpOHHbIE 00pazoBaTeIbHBIE PECYPCHI, JOMYIIEHHbIE K HCIOIb30BAaHUIO MPHU peaIn3aLUuU
0o0pa3oBaTeNbHBIMU ~ OpraHU3alMsIMU  HMMEIOLIIUX  TOCYAAPCTBEHHYIO  aKKpEIUTALUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbLHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIero
obpazoBanus npukazoM MunmnpocsemnieHus: PO ot 23.07.2025 Ne 551:

e Iludposoii kypc «Anredpa 1 Hauana MaTeMaTuyeckoro ananusa», 10 kmacc ®I'AOY BO
l'ocynapcTBeHHBINM YHUBEPCUTET IPOCBEILIEHUS,;

e Iludposoii kypc «Anredpa 1 Hadyana MaTeMaTUYeCKoro aHanusa», 11 kmacc ®I'AOY BO
I'ocynapcTBEHHBIN YHUBEPCUTET MTPOCBELLIEHUS Y.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpubple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApuMeTHuecKue
onepauuy ¢ JICUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcnonb3oBanue moaxoasiieit GopmMbl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp C pallMOHAIBHBIM IIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnaecTBa M TOXKIECTBEHHBbIE IpeOOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouiensl OT OIHOW IepeMeHHOM. [lenenre MHOrousieHa Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHorousensl ¢ niensiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppauronanbHbie ypaBHeHUs. OCHOBHBIE METObI PEILICHUS HPPALIMOHATIBHBIX YPaBHEHUH.

[Toka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELIECHUS MTOKA3aTENbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckre (opmyinsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro Ie€OMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUYEHUS], IPUMEHEHUE ONPEICINUTENS JJI PEIICHUs] CUCTEMbI IMHEUHBIX ypaBHEeHUM. Pemienne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3314 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocoObl 3ananus (yHKIUU. B3aumHo oOpatHbie ¢yHkmuu. Kommosuius
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (HyHKIMMA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIMH HA TPOMEKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KopHs N-0il creneHu kak (QyHKUHMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEATbHBIX MpoIleccax M siBICHUX. [ paguku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEA0BAaTENbHOCTH. VcTOpUsS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yuciao e. @Dopmyna CIOXKHBIX IPOLEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. ToUkM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUH ISl peIIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 311€MeHTapHBIX GyHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEIECHH S, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oo nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMIa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpawdeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4YHMCeNn [UIsl pelieHus (GU3HYECKUX u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oOJacTel HAayKu M pealbHOW JKU3HM, HHTEpHpETalus IOJy4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUI U HepaBeHCTB. [ paduueckre MeTOAbI peleHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaol win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BeluuciaeHne onpeneaéHHoro HHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIInaTbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMSA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbH) HA
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKON TO3UIMH OOydyaromerocss KakKk AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYyp Tpa)JIaHCKOro oOliecTBa
(BBIOOPBI, OMPOCHI U JAPYTroOe), YMEHHE B3aUMOJICHCTBOBATh C COLUAIbHBIMU UHCTUTYTAaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMH U HAa3HAYCHHEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKON TPaXKIAHCKON UACHTHUYHOCTH, YBAKEHUS K MPOIILJIOMY
M HACTOSIIEMY pPOCCHUHCKOM MaTEeMaTHWKH, IIEHHOCTHOE OTHOIICHHE K JOCTHXKECHUSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHMCKOW MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ATUX
JOCTUKEHHH B IPYTHX HayKaxX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWE JIYXOBHBIX IIGHHOCTEH POCCHUICKOTO Hapoja, CHOPMHUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAHMS, OSTHUYECKOTO TOBEICHMS, CBSI3aHHOTO C IPAKTUUYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKU U JESITEIIbHOCTBIO YUEHOTO, OCO3HAHUE JJUYHOTO BKJIAJA B
MIOCTPOCHUE YCTOHYUBOTO OYIYyIIETO;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas OCTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pELICHUH, pacCyKIeHUI, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM acleKTaM pa3ju4yHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHUMTAHUSA:

chOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATh MaTeMaTHYeCKHue 3HaHUs B HMHTEpecax
3I0pOBOTO M 0€30macHOro odpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
(3mopoBoe uTaHue, COATAHCUPOBAHHBIN PEXXUM 3aHITHIA U OTIbIXA, peryspHas Qusndeckas
aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MIPHU 3aHATUAX CIIOPTUBHO-03/I0POBUTEITHHOMN
NEeSITeTbHOCTBIO;

6) Tpya0BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTHU TPYAOIIO0HS, HHTEPEC K pa3IuIHbIM chepam
po¢eCCUOHAIBHON JEATEIHHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €€ TPUIIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiedt npodeccuu W pearn30BHIBATH COOCTBEHHBIC
KU3HEHHBIC TJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHMYECKOMY OOpa30BaHHUIO U
caMo00pa30BaHUI0 Ha MPOTSKEHUH BCEH >KWU3HMU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
peIeHNN MPAKTUIECKUX 3a]]a4 MAaTEMaTHIECKOW HAPaBJICHHOCTH;

7) 3KOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, MMOHUMAHHE BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHME MPUPOJHOM U COLMAIBHOW CpEllbl, OCO3HAHHE
MI00ANTBHOTO  XapaKTepa OSKOJOTMYECKUX TMpoOJieM, OpHEHTAIlMs Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUH JUTsl PEIICHUS 3a7a9 B 00JIaCTH OKPYKAIOIIEH Cpe/ibl, IJIaHUPOBAHNE
MOCTYTKOB M OLIEHKU UX BO3MOXKHBIX MOCJIECTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHKY, IOHUMaHHEe MaTeMaTH4YeCKON HAyKH Kak cepbl
YeIIOBEYECKON IeATETHHOCTH, ITAOB €€ Pa3BUTHS U 3HAUMMOCTH JIJISl PA3BUTHUS [IUBUIIN3AIINH,
OBJIAJICHHUE S3BIKOM MATEMATHKH M MAaTEMaTHYECKOW KYJIbTYpPOW KaK CpPEJICTBOM TO3HAHHS
MHpa, TOTOBHOCTb OCYIIECTBIISAITh TPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTh
WHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISTh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUH MeEXAy MOHATUSIMH, (OPMYIUPOBATH OMNpPEEICHUS TOHATHUH,
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiacCU(PHUKAIMM, OCHOBAHHS s 000OIIEHUS U
CpaBHEHUsI, KPUTEPUHU TIPOBOJUMOTO aHAIH3A;

BOCIIPUHUMATh, (DOPMYIUPOBATh U NPEOOPA30BLIBATh CYXKICHHUS: YTBEPAUTEIbHBIC U
oTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEeYHs B (pakTax,
JMAHHBIX, HAOMIONEHUSIX U YTBEPXKACHUSAX, TNpemjiaraTh KPUTEPUU ISl BBISBJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOU€HHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTEbCTBA MATEMATHUECKUX YTBEPKICHUM (TIpSIMbIe
U OT MPOTHUBHOIO), BHICTpAaUBATh APTYMEHTAIIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss yuyeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
perieHusi, BbIOMpaTh HauOoJiee TMOIXONAIIMNA C YUYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPHEB).

ba3soBble ucciieqoBaTe/ibCKHe AeHCTBUSA:

WCIIONb30BAaTh  BOMPOCHI KAk  MCCIENOBATEIbCKUM  MHCTPYMEHT  IO3HaHWS,
dbopmynupoBaTh BOMPOCHI, (PUKCUPYIONIME TMPOTUBOpPEUHE, MPOOJIeMy, YCTaHABIMBAThH
HMCKOMOE U JaHHOe, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUI0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKOoro 0ObEeKTa, SBJICHHs, MPOIlecca, BHIIBICHHUIO
3aBUCUMOCTEHN MKy 00bEKTaMu, IBICHUSMHU, ITPOIIECCAMH;

CaMOCTOATENbHO  (popMynupoBaTh O00OOIIEHUS U  BBIBOJIBI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAONIONEHUS, WCCIEOBAHUS, OIICHUBATh JOCTOBEPHOCTh TMOTYyYEHHBIX
PE3yNbTAaTOB, BHIBOJAOB U 0000IIEHU;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOTOKEHHUS
0 €r0 Pa3BUTHHU B HOBBIX YCJIIOBHSIX.

Padora ¢ undopmanmeii:

BBISBJIATH JAePUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BONPOC U
JUTS pellieHus 3a/1a4u;

BBIOMpaTh HMHGOPMAIMIO W3 MCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIW3UPOBATH,
CUCTEeMAaTHU3UpPOBaTh W HWHTEPIPETHPOBATh HWHGOPMAIMIO PA3TUYHBIX BHUAOB U (Gopm
MpEACTABICHUS;



CTPYKTYypUpOBaTh HH(pOpMalHi0, TpeACTaBiAT, €€ B  pa3IMuHbIX (opmax,
WUTIOCTPUPOBATH TpauvecKi;

OLIEHUBATh HAAEKHOCTH HMH(OPMAIMH IO CaMOCTOATENBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnMKaTUBHBbIE YHHUBEpPCAJIbHbIE yYeOHbIe JeilcCTBUS

OO0umenne:

BOCIIpUHUMATL U q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUH C YCIIOBUAMHU U LCIIAMU
oO1IeHHsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U IMHUCHbMEHHBIX
TEKCTax, JlaBaTh IOSCHEHUS MO XOJy pEeIIeHUs 3aJaud, KOMMEHTHPOBATh IMOJIYYCHHbBIN
pe3yJibTarT;

B X0JI¢ 00CYX/ICHHUS 3a7aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMON TEMBbI, IPOOIEMBI,
pelaeMoil 3a71auu, BEICKA3bIBaTh UICH, HAlLIEJICHHbIE HA TIOUCK PELICHHS, COIOCTABISTH CBOU
CYXACHHUSI C CYKACHUSIMH IPYTHX YYACTHHKOB JIMAOra, 0OHapYKUBATh Pa3IUYHe U CXOICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (hOpMYIIMPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MNpCACTABIATE PE3YyJIbTAThl PCHICHUA 3ada4u, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBHICTYIUICHUS C Y4E€TOM 3aJad MpPE3CHTAlUUd U
0COOCHHOCTEH ayAUTOPUH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmszaums:

COCTaBJIATH IUUIaH, allTOPUTM PELICHHs 3aJaud, BHIOMPATh CIIOCO0 pelIeHusi ¢ y4€ToM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIA/IETh HAaBBIKAMHU IIO3HABATENbHON pe(deKCuu Kak OCO3HAHMSI COBEPIIAEMBIX
NEHCTBUI U MBICIMTEIBHBIX MTPOLIECCOB, X PE3YJIBTATOB, Ba/IeTh CIIOCO0OAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpOoIiecca U pe3yibTaTa pelieHnss MaTeMaTUYecKoH 3a1auu;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEILIEHUU 3a]a4M, BHOCUTh
KOPPEKTHBBI B IEATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HalIEHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILEIU U YCIOBHUSM, OOBSICHATH TNPUYUHBI
JOCTHIKEHUSI WIM HEIOCTHXKEHMS DPE3yJbTaTOB AEATENbHOCTH, HAXOJUTh OLIMOKY, JaBaThb
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MTOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBAa KOMAaHAHON U MHAUBUIYaJIbHOM padOThI Ipu
pelieHHMH y4eOHBIX 3ajla4, NPUHMMATh 1€Jdb COBMECTHOM JeSTeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOI paboThl, pacpeaensTh BUAbI padOT, 10roBapuBaThCs, 00CYXKIaTh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBAaTh B TPYIIOBBIX (popmax paboThl (00CykIeHNs, 0OOMEH MHEHH, «MO3TOBbIE
IITYPMBI» U HMHBIE), BBIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JECHUCTBHS C
JIPYTUMH 4YJ€HaMU KOMaHJIbl, OI[EHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIUI HPOAYKT IO
KpUTEpUSIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

HNPEAMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 10 kjacce oOyJaroniuiics MOTYYUT CIEAYIOUIHME MPEAMETHBIC
Pe3yNbTaThI 110 OTAEIBHBIM TeMaM pabouel mporpaMMbl y4eOHOT0 Kypca «Anredpa u Hadyasna
MaTE€MaTHYECKOr0 aHAIIN3a»:

Ymncsa v BbIYUCIEHUSA:

cBOOOJHO  ONepUpoBaTh  MOHATUSIMH:  PALMOHAIBHOE  YHUCIO, OecKOHEeYHas
nepuoandeckast 1po0b, IPOUEHTHI, UPPALMOHATIBHOE YHCIIO, MHOXKECTBA PAllMOHAIBHBIX U
JICACTBUTEIbHBIX YUCET, MOIYJIb JEHCTBUTEIBLHOIO YHCIIA;

OPUMEHSATh APOOM M TPOIEHTHI JUIsl PEHICHUS MPUKIAAHBIX 3a1a4 M3 Pa3TUYHBIX
OTpaciiel 3HaHUH U pealbHOMN KU3HU;

MPUMEHSTh NpUOIKEHHBIE BHIYMCICHUS, IPaBUIA OKPYTJICHUS, TPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOJIHO OIEpUPOBATH IMOHATHEM: CTENIEHb C LEJIBIM II0Ka3aTeJIeM, HCIIOJIb30BaTh
MOAXOALYI0 (POpMY 3alHUCH JIeHCTBUTENBHBIX YUCEI JUIS PEHICHUs MPAKTUYECKUX 33134y U
MpEeACTaBICHUS JaHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTENEHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10OKA3aTelEM;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU: JIOTAPU(PM YHUCHIA, AECITUYHBIE U HATypaJbHbBIE
JorapudMel;

CBOOO/IHO ONEPUPOBATh NOHATUAMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC YUCIOBOTO
aprymMeHTa;

ONEepUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTh IMOHATHSMH: TOXJECTBO, YypaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS U YPAaBHEHUSA-CIIEJICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

MPUMEHSTh PAa3IMYHBIE METOAbl PEHICHHUS PALMOHAIBHBIX U JPOOHO-pallOHATbHBIX
yYpaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JJIs PEIICHUS] HEPABEHCTB;

cBOOO/HO ONEpUPOBaTh NOHITUSAMU: MHOTOUIEH OT OJHOM NEpPEMEHHOM, MHOTOUWIEH C
HenbIMU  KO3(QGUIMEHTaMHU, KOPHM MHOTOY/IEHa, MPUMEHSTh JIEJICHHE MHOTIOWieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOJIHO OIEpPUPOBATh TMOHATUSAMHU: CHUCTeMa JIMHEHHBIX YpaBHEHUW, MaTpHIIa,
OTpEeAENTUTENIb MAaTPUIbl 2 X 2 U €ro reoOMETPUYECKHIl CMBICI, HCIOJIb30BATh CBOMCTBA
onpeaenuTens 2 X 2 sl BBIYUCIEHUS €r0 3HaU€HUs, IPUMEHSATh ONPEeACTUTENN ISl PELICHUS
CUCTEMBI JIMHEMHBIX YpPaBHEHUN, MOAEIUPOBATh PeaibHbIE CUTYAallUH C MOMOILIBIO CUCTEMBI
JUHENHBIX YpaBHEHWH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpHIl H
oTpeenuTeNel, THTEpIPETUPOBATD MTOJIyUE€HHBIN pe3yIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHSAMHU JJIsl MpeoOpa30BaHUs BhIPAXKEHUH;

BBIMOJIHATE TPE0OpPa3OBaHMUsl YHUCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEHNEeHH C
palroOHAIBHBIM ITOKAa3aTENEM;

UCIOJIb30BaTh CBOWCTBA JIorapudMoB JuIsi TpeoOpa3oBaHus JIOTapU(PMUYECKHX
BBIPAKCHUI;

CBOOOJHO  OINEPUPOBATH  MOHATUAMHU:  HPPALUOHAIbHBIC, IOKa3aTeslbHbIE U
JorapupMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEIICHUS C TOMOIIIBIO PABHOCHIIBHBIX IIEPEX0/I0B
WM OCYUIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (QOpMyJbl JUIsi TIpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAXKEHUN;



CBOOOJHO OIEPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, NPUMEHSTh
Heo0XoAnMble (OPMYIIbI ISl pEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJICIMPOBATh PEAIbHBIE CUTYAIlMM Ha S3bIKE aIreOpbl, COCTABIATH BBIPAKCHHUS,
ypaBHEHHs, HEpPAaBEHCTBA IO YCJIOBUIO 3aJay, HCCIIEAOBAaTh IOCTPOCHHBIE MOIETH C
WCIOJIb30BAHUEM allllapaTa ajareopsl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO ONEPHPOBATH MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/1aHUs (PYHKIIUH, B3aMMHO
oOpatHble (YHKIMH, KOMIO3UIMS (YHKUUH, TpaduK (QYHKIMH, BBHIIOIHATH 3JIE€MEHTapHBIC
npeoOpa3zoBanus TpaduKoB QYHKIIHIA;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: 00JACTh ONpPENENIEHUS] U MHOXKECTBO 3HAYEHUIl
¢byHKIMH, HYTH QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: YETHBIE M HEUETHBIC (PYHKUUHU, NEPUOTUICCKUE
(GyHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHHMMYMbI (DYHKIIMH,
HauOoJIblIee U HAMMEHbIIIee 3HaYeHnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO OINEPHPOBATH MOHSATHIMH: CTETIEHHAs (PYHKIUS C HATYPaJbHBIM M LIEIBIM
nokasaresem, rpauK CTeeHHOW (YHKIMU C HATYPaJIbHBIM U IIEJBIM ITOKa3aTesieM, rpaduk
KOpHs N-0ii CTeNeHu KaK (GyHKLIUU OOpaTHOM CTENIEHU C HATypaJIbHbIM IIOKA3aTeIeM;

OIEpUPOBATh IMOHATUSAMU: JHMHEHHas, KBaapaTU4yHas U ApOOHO-IMHENHHass (YHKIMH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHHUE U TIOCTPOCHUE UX TPa(HKOB;

CBOOOTHO OTIEPUPOBATH MOHATHIMU: TIOKa3aTeIbHas U JorapupmMudeckas GyHKINU, HX
CBOWCTBA U IpaMKH, UCIOIB30BATh UX I'PapUKU [l PELICHUs YpaBHEHUH;

CBOOOJHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUUECKAsi OKPY’KHOCTD, OIIpe/ieIeHue
TPUTOHOMETPHUYECKUX (DYHKIIUN YHACIOBOTO apTryMEHTa,

UCTOJIB30BaTh rpaduku QYHKIUI U UCCIETOBAHUS MPOLIECCOB M 3aBUCUMOCTEN TPU
pelIeHNH 33734 U3 JAPYruX y4eOHbIX MPEAMETOB U peaabHOM KU3HH, BhIpakaTh (GopMyIaMu
3aBUCUMOCTH MEX/y BeJIUUNHAMH;

Hayana maTeMaTH4eCKOro aHaIn3a:

CBOOOTHO OTIEpUPOBATH MOHATHAMU: apu(PMETHIECKasi U TEOMETPHUECKas TPOTrpeccus,
0ecKOHEeuHO YOBIBaIOIIasi F€OMETPUUYECcKasi MPOrpeccHs, JIMHEHHBIN M SKCIOHEHIMATbHBIN
pocT, hopMysia CIOKHBIX TPOLEHTOB, UMETh NPEJICTABICHHE O KOHCTAHTE;

MCTIOJIB30BATh MPOTPECCUH [T PEIICHHS PeabHBIX 3aj1ad MPUKIATHOTO XapaKTepa;

CBOOOJTHO ONEpUPOBaTh TOHSATHSAMH: TIOCIEAOBATEILHOCTb, CIOCOOBI  3a/JaHUs
MocJe10BaTeNbHOCTEH, MOHOTOHHBIE M OrPaHUYEHHBIE I10CIIEA0BATEIbHOCTH, HNOHUMATh
OCHOBBI 3apO’KJICHUS MAaTEMaTHUECKOro aHAJIM3a KaK aHaln3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH TOHSATHIMHE: HENPEPHIBHBIE QYHKIINHU, TOUYKH Pa3pbiBa rpaduka
(YHKIIMH, aCUMIITOTHI Tpaduka QyHKIUY;

CBOOOJHO OINEPHUPOBAThH MOHATHEM: (YHKLUS, HENPEPHIBHAs Ha OTpE3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (QYHKIUH JUIsl pelieHHs 3a1a4;

CBOOOJHO OTEpPHPOBATh MOHATHUSMH: TIepBasi W BTOpask MPOM3BOIHBIC (YHKIIWH,
KacarenbHas K rpaguKy QyHKINH;

BBIUUCIISATh TPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOIO M KOMIIO3UIUH JBYX
(byHKIMH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (YHKINH;

UCIOJIb30BaTh T'€OMETPUYECKUN M (PU3NYECKHI CMBICT MPOU3BOJHOW Ui pElIeHUs
3ajau.

MHoKecTBa M JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUU HaJl MHOXKECTBAMH;



UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBI ammapar Il ONUCAaHUS PEalIbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 33]a4 U3 APYTHX Y4eOHBIX IPEIMETOB;

CBOOOZIHO ONEpUPOBATh MOHATUSAMHU: OIPENEICHUE, TEOPEMA, YpaBHEHHUE-CIEACTBUE,
CBOWCTBO MAaTeMaTHYECKOro0 OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCHIBHBIC YPaBHEHHUS U
HEPABCHCTBA.

K xoniy obyuenust B 11 kjacce oOy4aroniuics MOMYYUT CICIYIOUIUE MPEAMETHBIC
Pe3yIbTATHI IO OTAEIBHBIM TEMaM padoyeil mporpaMmbl y4eOHOTo Kypca «Anredpa u Havaga
MaTEMaTHYECKOI0 aHAJIU3a»:

Yucia 1 BHIYHCIICHUSA:

CBOOOJHO ONIEpUPOBaTh MOHATHSAMM: HATypaJlbHOE M II€JI0€ YHUCIO, MHOXECTBa
HaTypaJIbHBIX U LIEJBIX YUCEJI, MCIIONb30BaTh MPU3HAKU AeauMocTu 1enslx yncen, HO u
HOK HarypanbHbIX uncen Juisl pelieHus 3a/1a4, IpUMEHATh anroputM EBkina;

CBOOOJHO OIEpUPOBATh IMOHATHEM OCTaTKa M0 MOAYJIIO, 3alMChIBaTh HaTypajbHbIE
4lCJIa B Pa3JINYHBIX O3ULIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMIUIEKCHBIX
YHCEI, PEICTABIIATH KOMIUIEKCHBIC YUCIIA B alITe0Opanveckoil ¥ TpPUTOHOMETPUIeCKoi hopme,
BBINOJIHATE apU(METUYECKHE ONEPALU C HUMH U N300paXkaTh Ha KOOPJMHATHON TJIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOZIHO  ONEpPUPOBaTh MOHATUSIMM: HPPALMOHAIbHBIE, IIOKa3aTelbHbIE U
Jorapu(MUUecKue HEPaBEHCTBA, HAXOAUTh MX PEIICHHS C IOMOLIbI0 PaBHOCHJIBHBIX
IIEPEXO/I0B;

OCYLLECTBIATh OTOOP KOpHEH NpH pelieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO OIEpPUPOBATh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HE00X0AUMBbIE (POPMYITBI TSl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKIX HEPABEHCTB;

CBOOOJHO OIEpUPOBaTh IOHATUSAMHU: CHUCTEMAa U COBOKYMHOCTb YpPaBHEHMH W
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEJIbHBIX M JIOrapuGMUUYECKUX
YpPaBHEHUI U HEPABEHCTB;

pelmaTh palUoHAIbHbBIe, HppalMOHAJbHBIE, ITOKa3aTelIbHbIE, JOrapupMUUYecKue Hu
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TTapaMETPBI;

MPUMEHSTh IpauuecKkue METOJbl Ui PEIIeHUs YPAaBHEHUN M HEPaBEHCTB, a TaK¥Ke
3a/1a4 C IapaMeTpaMu;

MOJICJIMPOBaTh pEAIbHbIE CUTYAIlMM Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKEHHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHUCTEMBI IO YCJIIOBHIO 33JauH, MCCIEAO0BATH NOCTPOCHHbBIE
MOJIETIH C UCII0JIb30BAHKEM armapaTa anreOpbl, THTEPIPETUPOBATh MOJYUE€HHBIN pe3yabTaT.

DyHKIUHA U TPaQUKH:

CTPOUTH TPaPUKH KOMIO3UINHU (GYHKLUH C TOMOILBIO HJIEMEHTAPHOT'O UCCIIEJOBAHUS U
CBOWCTB KOMITO3UIIMHU ABYX ()YHKIIHIA;

CTPOUTH T€OMETpUYECKHEe 00pa3bl ypaBHEHHWH M HEPaBEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIUH;

NPUMEHATH (PYHKIMH JUI MOJCIMPOBAHUS U UCCIIEIOBAaHUS PEATbHBIX IIPOIIECCOB.

Hayana maTreMaTH4ecKoro aHajaims3a:

HCIIOJIb30BaTh MPOU3BOAHYIO JJIsi HCCeNOoBaHUS (YHKIUHM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO/JUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;



WCIIOJIH30BATh MPOU3BOIHYIO TSI HAXOXKJICHHS HAMITYUIIETrO PEIICHHs B IPUKIIAIHBIX, B
TOM YHCJIE COIUAIbHO-IKOHOMHYECKUX, 3aa4yax, JJIs ONpeesiCHHIs] CKOPOCTH U YCKOPECHUS
nporiecca, 3alaHHoro (OpMYIOi WK rpaduKom;

CBOOOJHO ONEpUPOBATh TMOHATHIAMHU: TepBooOpasHas, OMpPEACNHEHHbI HHTErpall,
HAXOJIUTh TIEPBOOOPA3HBIC 3JEMEHTAPHBIX (DYHKIMHA W BBIYHUCISATH MHTETpall MO (GopMyIie
HrroTona-Jleibouuia;

HAXO/UTh IUIOLIA/IU TIOCKUX (QUTYp U 00BEMBI TEJ ¢ TOMOIIBIO UHTETPaa;

UMEThb MPEJCTABICHHE O MAaTEMAaTHYECKOM MOJICIHPOBAHUN HA MPUMEPE COCTABICHUS
mudepeHIaTbHBIX YPaBHECHUIH;

pelaTh NPUKIAJIHbIC 33/1a49H, B TOM YUCIIE COIIMATbHO-3KOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTEMAaTHUECKOT0 aHAIIN3A.

IMPOBEPAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble  mpeAMeTHbIe  pe3yJbTaTbl  OCBOCHHSI  OCHOBHOI
NPOBePsIEMOro .
00pa3oBaTeIbHOM MPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYMCICHUS
11 OnepupoBaTh MNOHATUSIMM: pallMOHAIbHOE M JEHCTBUTEIBHOE
' OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, TPOLEHTHI
12 BoinonusaTe  apudmernyeckue — omepauMd € palUMOHAJIbHBIMU
' NEHCTBUTENbHBIMU YUCIIaMU
13 BbImonHATE NpuOIMKEHHBIE BBIYMCICHUS, MCIIONB3Ys MpaBUia OKPYIJICHUS,
' JIeJIaTh IPUKUIKY U OLIEHKY pe3yiIbTaTa BBIYUCICHUN
OnepupoBaTh NOHATUSIMU: CTENIEHB C IIEJIBIM [TOKa3aTeleM, CTaH1apTHas popMa
14 3alMCH JEHCTBUTENIBHOIO YHCIIA, KOPEHb HATYypaJIbHOM CTENEHH; UCIIOIb30BaTh
' NOJIXOASIIYI0 (OpMYy 3amMCH JEHCTBUTENBHBIX YHCEN JUI pEeLIeHus
MIPaKTUYECKUX 3a]a4 U IPEJCTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHI'€HC NPOU3BOJILHOTO YIJIA;
1.5 HCIIOJIB30BAaTh  3alMCh IPOU3BOJIBHOIO  yrja  4epes oOpaTtHble
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHEeHMs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEIIOE,
2.1 paloHaIbHOE, UppalMOHATILHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
99 BoimonHATe mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHHM M pelarb
' TPUTOHOMETPUUECKHUE YPAaBHEHUS




BoimonHATe mpeoOpa3oBaHusl IENbIX, PAUOHAIBHBIX U HPPalMOHAIBHBIX

2.3 BBIDOKEHUH W peliaTh OCHOBHBIC THUIBI IICNBIX, paIlMOHANBHBIX U
WppaIllMOHATILHBIX YPAaBHEHUI U HEPABCHCTB
94 [TpuMeHsITh ypaBHEHHUS U HEPABCHCTBA ISl PEIICHUSI MATEMATHYECKUX 33]1a4
' 3a7a4 U3 pa3IMYHBIX 00JIaCTel HAYKU M peabHON JKU3HU
MopnenupoBaTh pealibHble CHUTYalldd Ha S3bIKE aireOpbl, COCTaBJIATh
2.5 BBIPQKEHUS, YPABHEHMs, HEPABEHCTBA I10 YCJIOBUIO 3a/layH, HCCIEI0BATh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allliapara ajnreopbl
3 OyHKIIMU U Tpaduku
OmnepupoBarh MOHATHAMHU: (DYHKIHSA, CHOCOOBI 3a7aHus (YHKIMH, OOIACThH
3.1 OTIpeNIeNIeHUs] U MHOXXECTBO 3HAYCHUH (PYHKIUH, Tpapuk (PyHKIHH, B3aUMHO
oOpaTHbIe PyHKITUN
3.2 OnepupoBarh MOHATHAMHU: YETHOCTh U HEYETHOCTh (PDYHKIIMH, HYTH (DYHKITHH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Ucnonb3oBate rpaduku GyHKIUN 11 pellieHus: ypaBHEHU N
3.4 Crtpoutp M uyuTaTh rpaduKu JUHEHHON (QYHKUIMH, KBAApPAaTUYHOU (YHKIUH,
CTeTeHHOHN (YHKIINH C LENBIM MOKa3aTeleM
Wcnonb3oBare rpadukd  (QyHKOMA I UCCIICIOBAaHHWS  IPOIECCOB U
3.5 3aBUCHMOCTEH MPU PEIICHUHN 3371249 U3 IPYTrUX YIeOHBIX MPEAMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEXKy BETUUMHAMU
4 Hauana maremaTndeckoro anaiamsa
41 OnepupoBarh  MNOHATHSAMH:  IOCJIEIOBATENBHOCTb, apu(MeTHuecKas U
' reoMeTpHuuecKas mporpeccuu
4.9 OnepupoBarh TOHATHSAMHU: OECKOHEUHO yOBbIBalomias reoMeTpudecKas
' mporpeccus, CcyMMa OeCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON TPOrPeccCuu
4.3 3asaBaTh OCIIEOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOWCTBA MOCIENOBATENLHOCTEH U MPOTPECCHM IS PElICHUS
' pealbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
MHoxecTBa U IOTUKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOXKECTBAMHU
5.9 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar IJis OMUCAHHS peaTbHBIX
' MIPOLIECCOB U SBIIEHUH, MPU PEUICHHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEAMETOB
5.3 OnepupoBath MOHATHSAMHU: OINpe/IeJICHHE, TEOPEMA, CIE/ICTBUE, 10Ka3aTeIhCTBO
11 KJIACC
Kon .
IIpoBepsiemble  mpeaMeTHbIe  pe3yJIbTATHI  OCBOEHHSI  OCHOBHOIA
NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCTIEHUS




OHepI/IpOBaTB MOHATHUAMUA: HATYPAJIBHOC, LICJIOC YUCIIO,; UCITIOJIb30BATh IPU3HAKU

11 JEJIMMOCTH LENbIX YMCEJ, Pa3IoKEHHE YMCIa Ha MPOCTHIE MHOXKHUTEIU IS
pelieHus 3a1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHAJIBHBIM [10Ka3aTEIEM
13 OnepupoBaTh MOHATUAMH: Jiorapu(pM YHCHIA, AECATHUYHBIE M HaTypallbHbIE
' sorapuQMsl
2 VYpaBHEHMSI U HEPABEHCTBA
[IpumeHsTH CBOMCTBA CTENEHU ISl IPpeoOpa30BaHUsl BbIPAKEHUH, OIIEPUPOBATh
2.1 MOHATUSIMM: TIOKAa3aTEJIbHOE YpPAaBHEHUE W HEPABEHCTBO; pellaTb OCHOBHBIE
THUIIBI [T0KA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BbimonuATe  npeoOpa3zoBaHMsl  BBIPAKEHUH, coiepiKalux  Jiorapu(Msl;
2.2 ONEpPHUPOBATH TOHATUSAMH: JIOTapUPMHUECKOE YpaBHEHHE M HEPaBEHCTBO;
penaTh OCHOBHBIE THITBI JIOTApU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB
2.3 HaxoauTs perienust npocTeiIux TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPaBHEHHH U €€ pelIeHMUE;
2.4 UCIOJb30BATh CUCTEMY JIMHEHHBIX YpaBHEHHUH MAJsl peIleHHs] MPaKTHYECKUX
3aja4
25 Haxomuth pemieHuss npoCTEHINNX CUCTEM M COBOKYIIHOCTEH pPallMOHAJIbHBIX
' ypaBHEHHI U HEPABEHCTB
MopnenupoBaTh peajibHble CHUTYalldd Ha s3bIKE aureOpbl, COCTaBIATh
2.6 BBIPAKEHUS, ypPaBHEHUS, HEPABEHCTBA M CHCTEMbl [0 YCIOBHIO 3a/ayH,
HCCIIEeI0BATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOpbl
3 OyHKIMH U TpaduKH
OnepupoBaTb  NOHATHSMH:  NEepUOAMYEcKass  (QYHKIMS,  MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMM, TOYKH OKCTpeMyMma (yHKIMH, Haubojblliee u
' HauMEHblIee 3HaYeHMs (QYHKIUM Ha TNPOMEXYTKE; HCIONb30BaTh UX JUIf
uccnenoBaHus GpyHKIMH, 3aJaHHOM rpaduKoM
OnepupoBaTh MOHATHSAMM: TpadUKH IOKa3aTeIbHOW, JOrapupMUYecKo u
3.2 TPUTOHOMETPUUYECKUX (DYHKIMIA; M300paxaTh UX Ha KOOPIAUHATHOW MJIOCKOCTH
U UCIOJIb30BaTh /ISl PELICHNS YPABHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHON IJIOCKOCTU I'papMKu JTUHEMHBIX YpaBHEHHH U
' HCIIOJIb30BaTh UX ISl pEIIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUN
3.4 Ucnonb3oBate rpapukd (QyHKUMHA JUII  UCCIENOBAHMS IPOLECCOB U
' 3aBUCHUMOCTEHN U3 APYruX y4eOHBIX AUCLHUIUIMH
4 Havana maTremaTtnueckoro aHanusa
OnepupoBaTh MOHATUSMHU: HENpepbiBHAs (DYHKUUS, MPOU3BOJHAS (PYHKIIMH;
4.1 UCIOJIb30BATh TEOMETPUYECKHH W (U3UYECKUI CMBICT TNPOU3BOIHOM JUIs
pelieHns 3a1a4
49 HaxomuTth mpou3BoaHbIE 3J€MEHTAPHBIX (YHKIMM, BBIYUCISATH MPOU3BOJHbBIE

CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIUI




Wcnonp3oBarh MMPOU3BOAHYIO IJII UCCIICAOBAaHUA q)yHKL[I/II/I Ha MOHOTOHHOCTb U

4.3 AKCTPEMYMBI, TPUMEHSITh PE3YJIbTAThI UCCIICIOBAaHUS K TOCTPOCHHUIO Ipa)uKOB

44 Hcnonp3oBaTh MPOW3BOAHYIO JIISi HAXOXKICHHS HAWIY4IIero pEIICHUs B
' MIPUKJIAIHBIX, B TOM YHCIIE COIUATBHO-DKOHOMUYECKHUX, 3a1a9ax

45 OnepupoBaTh NOHATHUSAMH: TEPBOOOpa3Has M HMHTETPAN;, IOHUMATh
' TCOMETPUYCCKUHN 1 (PU3MUYCCKHIA CMBICI HHTETpajia

46 HaxomuThs mepBooOpa3HbIe dJIeMEHTapHBIX (DYHKINN, BEIYUCIATh HHTETPAIT T10
' dbopmyne HetoTona — JleiOnuia

47 Pemarp mpuxiagHbie 3aJa4d, B TOM YHUCIE COIUAIBHO-DKOHOMHUYECKOTO M

(bu3U9IecKOro Xxapakrepa, CpeJiIcTBAMU MAaTEeMaTHYECKOT0 aHaIN3a

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon

1 Yucna ¥ BBIYUCIICHUS
Parnmonanbhelie yncia. OObBIKHOBEHHBIE U JIECATUYHbBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE

11 nepuonuveckue ApoOu. ApuMeTHdyecKne Olepanud C PaHOHAIBHBIMUA YHCIAMHU,
peoOpa3oBaHus YMCIOBBIX BhIpaxeHUH. [Ipumenenune apoGeii 1 MpoLeHTOB JUIs peIIeHus
IIPUKJIAJIHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIIECH 3HAHUN U PEAIbHON KU3HU
JleiicTButenpHble uncaa. PannoHalbHble U UppallMoOHalIbHbIE Ynciaa. ApumeTuueckue

1.2 olepaluu ¢ JACUCTBUTEIbHBIMM 4YHcIaMU. [IpuOmkEHHBIE BBIYMCICHUS, IpaBHIIa
OKpYIJIEHUS], IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIUYUCICHUN
Crenenn ¢ nenbiM mokazarenem. CtannapTHas Gopma 3amucu AeHCTBUTEIBLHOTO YHUCIA.

13 Vcnonp3oBanue noaxoasuied (GopMbl 3amucH JEHCTBUTENBHBIX YMCEN JUIS peIIeHUs
MPAKTUYECKUX 3a]]a4 U NPEJCTABICHUS JaHHBIX

14 Apudpmernueckuit KOpCHE HaTypaJlbHOM cTeneHu. JleHcTBUsS ¢ apupMeTHYECKUMHU
KOPHSIMHM HAaTypaJIbHON CTENEHU

15 CuHyC, KOCMHYC M TaHI€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YICJIOBOTO apryMeHTa

2 YpaBHEHMsI U HEPABEHCTBA

2.1 ToxxecTBa v TOXIECTBEHHBIE MPE0OPa30BaAHUS

29 [IpeoOpazoBanre TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMmyIbI

23 VYpaBHeHHMe, KOopeHb YypaBHeHuUs. HepaBeHCTBO, peleHHME HeEpaBeHCTBAa. Meron
MHTEPBAJIOB

2.4 Pemenue 1enbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5 Pemrenne nppaiimoHaNIbHBIX YpaBHEHNUH U HEPABEHCTB

2.6 Pemennie TpUroHOMeTpHUYECKUX ypaBHEHUN

27 [IpumeHeHne ypaBHEHUN U HEPAaBEHCTB K PEIICHHUIO MaTeMaTHYECKHUX 3aJad U 3a/1ad U3
pa3nuyHbIX 0071acTell HAYKH U peabHOM KU3HU

3 OyHKIMH U TpaduKh




3.1 dyHk1us, crocoObl 3ananus Gyuakuu. ['paduk ynkiuu. Bzaumuao oOpaTHbie GyHKITUN

32 OO6nacte onpeneneHus U MHOXkKeCTBO 3HaueHul ¢pynkuuu. Hynu dpynkuun. [Ipomexyrku
3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE PYHKIIUU

33 CrenenHast pyHKUUS C HAaTypaJbHBIM M IeNIbIM TokaszareneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHsI N-0i CTETICHN

34 Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMIA
YHCJIOBOI0 apryMeHTa

4 Hauana maremaTn4eckoro aHanmnsa

41 [TocnenoBarenbHOCTH, CHOCOOBI  3alaHUSl  MOCJEAOBaTeNbHOCTEH. MOHOTOHHBIE
IIOCJIE0BATEIBHOCTH
Apudmernueckass U reomMeTrpuueckas nporpeccud. beckoHeyHo — yObIBarolias

492 reomerpuueckas nporpeccusi. CymMma OecKOHEYHO YOBIBAIOIIEH TI'e€OMETPUYECKOM
nporpeccun. @opmyia CI0XKHBIX IPOLEHTOB. Mcronb30BaHue NPOTPECCUU ISl PELLICHUS
pealIbHbIX 3a/1a4 PUKJIAJHOTO XapakTepa

S) MHo’KecTBa 1 JIOTUKA
MHoxecTBO, onepauu HaJl MHOKecTBamMu. Jluarpammel Ditniepa — Benna. [Ipumenenue

5.1 TEOPETUKO-MHOKECTBEHHOIO anmnapara JJis ONMCaHUs PEaJbHBIX IPOLECCOB U SBICHUM,
IIpU pELICHUH 3a]a4 U3 IPYTUX y4EOHBIX IPEIMETOB

5.2 Ornpezenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO

11 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHUS

1 Yucna ¥ BBIYUCIICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1.2 Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENIEHH

1.3 Jlorapudm yucna. JlecaTuyHble U HaTypajabHbIE JOrapudMbl

2 VYpaBHEHMSI U HEPABEHCTBA

2.1 IIpeoOpa3oBaHue BBIPAXKEHHUN, COAECPIKALIMX JIOTApU(MBI

2.2 [IpeoOpa3oBanue BbIpax)eHH, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTelleM

2.3 IIprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS! M HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA

26 CucremMpl JTMHENHHBIX ypaBHEHUH. PelleHne nmpuKiIagHbpIX 3a4ad C ITOMOIIBIO CHCTEMBI

' JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPaBHEHUI U HEPABEHCTB
58 [IpumeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTeMaTHYeCKHUX 3a/1a4 U
' 3a/1a4 U3 pazIMYHbIX 00J1aCTe HayKu U pealbHON )KU3HU
3 OyHKIMH U TpaduKh




Oynkiusa.  Ilepuogmueckue  ¢yHkuuu. [IpoMeXyTKM MOHOTOHHOCTH — (YHKIIHH.

3.1 Maxkcumymbl 1 MUHUMYMBI (hyHKIMH. Hanbosnblnee 1 HauMeHbllee 3HaYeHUE (PYHKIUU
Ha MPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUN A7 peIIeH s YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (yHKUMHA JUIsL MCCIEIOBaHUS MPOLIECCOB U 3aBUCHUMOCTEH,
3.5 KOTOPBIE BO3HHMKAIOT MPH PEIICHUM 33134 U3 APYIHX y4eOHBIX MPEIMETOB M PEaTbHOM
KHU3HH
4 Hauana maTremMaTueckoro aHaimsa
4.1 HenpepoiBable pyHKIIMU. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHIA CMBICI TPOU3BOIHOM
43 IIponsBosHbIe 71eMeHTapHBIX (PyHKIMH. DOPMyIbl HAXOXKAECHUS MPOU3BOJHON CYyMMBI,
' IIPOU3BEACHUS M YACTHOTO (DYHKIMH
44 [Ipumenenne Npou3BOAHOMN K UCCIIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U AKCTPEMYMBI.
' HaxoxxaeHure HarnOoJIbIIero 1 HAMMEHbIIEro 3HaYeHUs (PYHKIIUN Ha OTpe3Ke
45 [IpumeHeHre MPOW3BOAHON MJIsl HAXOXKACHUS HAMIYYIIEro PEIICHHS B TPUKIIAIHBIX
' 3ajayvax, sl ONpeesieHusl CKOPOCTH IpoIiecca, 3a1aHHOTro (GopMyIoi 1tk rpadukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuil M (Qu3nueckuil cMmbicia. BelumcieHue uHTErpana o

¢dbopmyne Hetotona — JleitOnuna

INPOBEPAJAEMBIE HA EI'9 IIO MATEMATHKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHMUAA OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBbI CPEJHETI'O OBIIIEI'O OBPA30OBAHUA

Kon

NpoBepsieMoro
TpeOOBaHUs

IIpoBepsiemble TpeGoBaHUSI K MPeIMETHBIM pPe3yJbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbI CpeHero 001ero 00pa3oBaHus

Bnanenue merogamu J0Ka3aTeNbCTB, alfOPUTMAMM PELLEHUS 3a/1a4; YMEHUE
(bopMyIHMpOBaThH U ONIEPUPOBATH MOHATUSAMU: ONPE/IETICHNE, AaKCHOMA, TEOPEMA,
CIIE/ICTBUE,  CBOWCTBO,  MpHU3HAaK,  JOKAa3aTeIbCTBO,  PaBHOCHJIbHBIE
(GopMyIMpPOBKH; HNpPUMEHATh UX; YMEHHE (OPMYIHPOBaThH O0OpaTHOE U
IIPOTUBOINOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH NPUMEPHl U KOHTPHPUMEPHI,
MCII0JIb30BaTh METOJl MaTEMAaTUYECKOW MHAYKLUH; IPOBOJUTH JOKA3aTEIbHbIC
paccyX/IeHus MpH pelIeHWH 3a]ad, OLIEHUBATh JIOTHYECKYIO0 IMPaBHIbHOCTh
paccyX/IeHUI; yMEHHUE ONIEpUPOBATh NOHATUAMU: MHOKECTBO, ITOJIMHOXKECTBO,
omepanuy  HaJ  MHOXECTBAMM;, yMEHHE  HCIIOJIb30BAaThb  TEOPETUKO-
MHO’KECTBEHHBIN anmapaT Ul ONHCAaHUS PEAJIbHBIX MPOLECCOB U SIBICHUN U
IIpU PELIEHUH 3a/ady, B TOM YHUCIIE U3 JIPYrUX y4eOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHUAMM: Trpad, CBA3HBIA rpad, aepeBo, HMKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU;
MCIOJIb30BaTh Ipadbl MpH pelIeHUH 3aa4




YMeHne onepupoBarh MOHATHUSAMU: HATYPaJIbHOE YHUCIIO, LIEJI0€ YHUCIIO, CTETIeHb
C LeNblM I[I0Ka3aTejleM, KOPEHb HaTypaJbHOM CTENEHU, CTENEHb C
paloHaIbHBIM [IOKa3aTeleM, CTENeHb C JCHCTBUTENbHBIM IOKa3aTeleM,
Jorapudm ymucia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YHCIA, OCTATOK
0 MOJAYINI0, PalMOHAIbHOE YHCJIO, HPPAIMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJIbHbIX, LEJbIX, PALMOHAIbHBIX, JACUCTBUTEIBHBIX YHUCEN; YMEHHE
UCIIOJIb30BaTh TMPU3HAKK JIETMMOCTH, HAaWMEHBIIMM OOIIMH JeTuTeNh U
HaMMEHbIIee O0Ilee KpaTHOE, AITOPUTM EBKiIMIa TpHU pEHICHUH 3a]ad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU CUUCIICHUS, YMEHHE
BBINOJIHATh BBIYMCIIEHUE 3HAUYEHUH UM TpeoOpa3oBaHUs BBIPAKEHUH CO
CTeleHs MM U Jorapudmamu, MpeoOpa3oBaHus APOOHO-pAlMOHATBEHBIX
BBIPQXCHUI; yYMEHHE OIEpUPOBATH MOHATHUAMU: IOCIEAO0BATEIBHOCTD,
apudmeTrnyeckas MNpOrpeccusi, reoMeTpuyeckas Mporpeccus, OECKOHEUHO
yObIBaromas reoMeTpuuecKas IIpOrpeccusi; yMEHHE 3a/1aBaTh
MOCIIEOBATENbHOCTH, B TOM YHUCJIE C IMOMOIIBIO PEKYPPEHTHBIX (opmyi;
YMEHHME ONEpUpOBaTh IOHATUSMHU: KOMIUIEKCHOE YHCJO, COMNpPSKEHHbIE
KOMIUIEKCHBIE YUCIIa, MOAYJb M apT'yMEHT KOMILIEKCHOTO 4YKciia, (hopMa 3aIucH
KOMIUIEKCHBIX ~ 4Hcell  (FeoMeTpHuYecKas,  TpPUTOHOMETpUYECKass U
anreOpanyeckas); yMeThb MPOU3BOJIUTH apudmeruyeckue ACUCTBUS C
KOMIUIEKCHBIMU YHUCIIaMH; IPUBOAUTH IPUMEPHI UCII0JIb30BAHMSI KOMILIEKCHBIX
YrCell; ONePUPOBATh MOHATUSAMU: MaTpuIia 2X2 u 3x3, onpeennuTens MaTPHUIIbI,
re€OMETPUYECKUIN CMBICI ONPENEIUTENS

YMeHne onepupoBaTh IMOHATUSIMH: palUOHAIbHBIC, UPpPALMOHAIBHEIC,
MOKa3aTelbHbIE, CTEMECHHbIE, JIOTAapU(MUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUS W HEPABEHCTBA, UX CHUCTEMbI, YMEHHE OIEPUPOBATH MOHATHUSIMU:
TOXKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa ypaBHEHHI U HEPaBEHCTB, PABHOCHIIBHOCTh YPABHEHHI, HEPABEHCTB U
CUCTEM; YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIBIO
pPa3MYHBIX NPUEMOB; pEIIaTh YypPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs1 pEUICHUs
MaTeMaTUYeCKUX 3a7a4 U 3a/7a4 U3 Pa3InyHbIX 00JacTel HAyKu U pealbHON
JKU3HU

VYMeHue onepupoBaTh  MOHATUAMHU:  (YHKIMA, YETHOCTh  (PYyHKIMH,
NePUOANYHOCTh  (YHKIUH, OrPaHMYEHHOCTh (PYHKIMHM, MOHOTOHHOCTb
¢byHKIMu, 3KCTpeMyM (GYHKLIMH, HauOoJblllee M HAaUMEHbIEee 3HAUYEHUS
(GYHKIIMM Ha MPOMEXYTKE, HENpepblBHAas (QYHKIUS, aCUMIOTOTHI Tpaduka
¢byHkuuu, mepBas M BTOpas NpPOM3BOJHAs (YHKIMM, T€OMETPUYECKUN U
¢bu3nyecKuil cMbICI MPOU3BOAHOM, IEPBOOOpa3Hasi, ONPEAeIEHHbIN UHTETpal;
YMEHUE HaXOJUTh AaCUMITOTHI Trpaduka QYHKUUH; yMEHHE BBIYHUCIATDH
IIPOM3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO M KOMIO3UIUHN (YHKIUH,
HaXO/UTh YpPaBHEHHUE KacaTelbHOH K Trpaduky (yHKIMH; yMEHUE HAaXOIHUTh
IIPOM3BOJHBIE DJIEMEHTAPHBIX (PYHKIIMI; YMEHNE HCIOIb30BaTh MIPOU3BOIHYIO
JUIs MccrieoBaHus (yHKIUH, HAXOAUTh HAaUOOJIbIINE U HAMMEHBIIINE 3HAUCHHS
¢byHKIMH; cTpouTh TpaduKu MHOTOYJICHOB C MCIOJIb30BAaHUEM almapara
MaTEMaTUYECKOTO AaHaJIW3a; NPUMEHATh IPOU3BOAHYIO [UIsl HAaXOXKICHUS
HAaWIYy4Illero pelleHus B MPHUKIAJHBIX, B TOM YHUCJIE COLHUAIbHO-
HKOHOMHMUECKUX U (PU3UUECKUX 33]]auaxX; HaXOAUTh IIOLIa U U 00BEMBI GUTYp
C TOMOIIBIO  HHTErpana; MNPUBOJUTH  MPUMEPBl  MaTEMaTUYECKOTO
MOJICIMPOBAHMI ¢ TOMOIIBIO AU depeHIInanbHbIX YpaBHEHUH




YMeHue omepupoBaTh MOHATHAMU: Tpaduk (yHKIMH, oOpaTHas (YHKIIHS,
KOMIO3UIUS  (YHKIUH, JuHEHHas (YHKIUSA, KBaapaTudHas (QyHKIHA,
paumoHanpHas  (QyHKUOWS, CTeneHHas (QYHKOMSA, TPUTOHOMETPHUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, TOKa3aTelbHas U
norapupmMudeckas GyHKIMH; YMEHHE CTPOUTh IpapuKK U3YUCHHBIX (YHKIIHH,
BBINOJIHATH TIpeo0pa3oBaHus TpapuKoB PYHKIUH, UCIIOIB30BaTh rpaduKu s
U3y4YEHUS IPOLIECCOB M 3aBUCUMOCTEH, TPH PELICHUH 3314 U3 APYTUX YIeOHBIX
IPEMETOB U 33/1a4 U3 PealbHOM )KU3HU; BEIpAXaTh (POpMyJIaMi 3aBUCHIMOCTH
MEX1y BEJIMYMHAMH; HCIONB30BaTh CBOicTBa M Tpaduku (QyHKUMH 115
pelIeHns ypaBHEHH, HEPAaBEHCTB M 3aJad C IMapamMeTpaMu; M300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOXECTBA PELICHNH YpaBHEHUH, HEPABEHCTB U MX
CHCTEM

YMeHue pentatb TEKCTOBBIE 3a/1a4 PA3HbBIX TUIIOB (B TOM YMCIIE HA IIPOLEHTHI,
JIOJIM ¥ 4acTH, Ha JBM)KEHHE, paboTy, CTOUMOCTh TOBApOB M YCIYI, HAJOTH,
3ajaud M3 O0JacTU YNpaBICHUS JIMYHBIMU U CeMEHHBIMU (HUHaHCaAMM);
COCTABJIATh BBIPAXKCHUSA, YPABHEHUs, HEPABCHCTBA U UX CUCTEMBI 110 YCIOBHIO
3371241, MCCIIEA0BATh ITOJIyYCHHOE PEIeHHE M OLIEHHBAThH MPABIONOJ00HOCTh
pe3ynbTaTOB;, YMEHUE MOJEIUPOBATH PEAIBHBIE CHUTyallud Ha S3BIKE
MaTEMAaTHUKH; COCTABIIATh BBIPAKECHHUSI, YPABHEHNUsI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHUIO 3aJa4M, MCCIIEI0BATh IIOCTPOCHHBIE MOJEIU C UCIOJIb30BAHUEM
annapara ajireOpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSIMH: CpelaHee apupMeThdeckoe, MeauaHa,
HauOoJplllee M HauMEHblee 3HAa4YeHHUs, pa3Max, JAUCHEPCHUs, CTaHIApTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yYMEHHE U3BIEKaTh, WHTEPIPETUPOBATH
uHGOpMaLMIO, TPEACTaBICHHYI0 B TaOJMIax, Ha JuarpamMmax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA pEaJbHBIX IMPOLECCOB M SBICHUHN; INPEICTaBIATH
MH(POPMALIMIO ¢ TOMOILBIO TAOJIUIl U JUarpaMM; UCCIIe0BaTh CTATUCTUYECKHE
JTaHHBIE, B TOM UYHUCIIE€ C IPUMEHEHUEM IpapUuecKux METOJIOB U 3JIEKTPOHHBIX
CpeACTB; rpa)UyecKu HCCIIe0BAaTh COBMECTHbBIE HAOJIOJCHHUS C MOMOILBIO
JIMarpaMM pacCEeUBaHMs U JIMHENHOW perpeccuu

YMeHue onepupoBarh MOHATUSAMU: CIy4dallHBIA ONBIT U CiydyallHOE cOOBITHE,
BEPOSTHOCTh CIIy4allHOTO COOBITHS; yMEHHE BBIYUCIATH BEPOATHOCTh C
MCIOJIb30BaHUEM TpapUUeCcKUX METOOB; MPUMEHSTh (HOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OpMylly TMOJHOW BEpOSTHOCTH, (opMyITy
bepnymin, xomOuHaTtopHble (akTel M (QOPMYJIbI; OLIEHMBATh BEPOSTHOCTH
peasbHBIX COOBITHI; yMEHUE ONEpPUPOBAThH MOHATUAMU: CIydaiiHas BeITUYMHA,
pacnpeziefieHue BEpOSITHOCTEH, MaTeMaTUYeCKOe OXKUIaHHE, IUCIEepPCHsl U
CTaHJApTHOE OTKJIOHEHHE CIIy4aifHOW BeNWYMHBI, QYHKIMU paclpereneHus U
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEJIbHOIO U HOPMAIBHOTO PacCIpeaeICHUH;
YMEHME HCIOJIb30BATh CBOMCTBA M3YYEHHBIX PACHPEICIICHUN A PELICHUS
3a]1a4; 3HaKOMCTBO C OHSTUSIMH: 3aKOH OOJIBIINX YUCEJI, METO Il BHIOOPOUYHBIX
UCCIIEIOBAaHMI; YMEHUE MPUBOJIUTH NMPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
Yyhcesl B MPUPOAHBIX M OOIIECTBEHHBIX SBJIECHUSX; YMEHHE OIEPUPOBATh
NOHATUSIMM:  COYETAHHME, IIEPECTAHOBKA, 4YMCIO  COYETAHWH,  YHCIIO
nepectaHoBoK; OmHOM HbIOoTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE (aKThI
U DPACCYKIEHUS AN PELIEHUS 3a7ad; OLCHMBATh BEPOSITHOCTU PpPEaTbHBIX
COOBITHI; COCTaBJISTh BEPOSTHOCTHYIO MOJEIb U HHTEPIPETHPOBATH
MIOJIyYE€HHBIN pe3yJIbTaT




YMeHue onepupoBaTh MOHATUAMU: TOYKA, MPsAMas, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUN yroJl, ABYIPAHHBIN YroJl, TPEXIPAHHBIN
yroJl, CKPEIIUBAIOIIUECS MPAMBIE, MapAJUICIbHOCTh U MEPIEHAUKYIIPHOCTh
IPSAMBIX M IUIOCKOCTEH, Yrojl MEXKAy MpPsAMBIMHM, YroJdl MEXAYy MpsAMOH U
IUIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH,
pacCTodHuC MCEKAY IMPAMBIMH, PACCTOAHUC MCXKIAY INIOCKOCTAMH, YMCHUC
UCMONb30BaTh IPU PEUICHWH 3a7ad  U3ydeHHblE (aKTbl U  TEOPEMbI
IUIAHUMETPUH;, YMEHHUE OLCHMBATH Pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHUPA;
CTPOUTh MAaTEMaTUYECKUE MOJEIN C IMOMOILBIO I€OMETPUYECKUX IOHATHN U
BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU NPAKTUYCCKUC 3aa4YN

10

YMeHue onepupoBaTh MOHATUSMH: IUIOHIaAb (GUTYpBl, O0BEM (UTYPHI,
MHOTOTPaHHHK, NPaBWJIBHBI MHOTOTPAHHHK, CEUYCHHE MHOTOIDaHHHUKA, KYO,
napajieNienunes, MnpusMa, nupamuaa, GuUrypa M TOBEPXHOCTh BpaIlCHHUS,
IWIMHADP, KOHYC, Imap, cdepa, miomanb chepbl, IUIOMAab MOBEPXHOCTH
NUPaMUIbl, MPHU3MBI, KOHYyca, IMIMHApPA, 00BEM Kyba, NPSMOYroJIbHOTO
napaJulelienueaa, MMpaMuIbl, IPU3MBbI, IIHIHH/pA, KOHYyca, [apa, pa3BEépTka
MOBEPXHOCTH, CEUEHHs KOHyca M IWIMHApA, TMapajulebHble OCH WM
OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromasics cdepbl, HUINHAPA,
KOHyCa, YMEHHE CTPOUTh CEUCHHE MHOTOTPaHHHMKA, HM300paxarb
MHOTOTPaHHHUKH, (QUTYPHI U IOBEPXHOCTH BPAIICHUS, X CEYCHUS, B TOM YHCIIC
C TIOMOIIBIO 3JEKTPOHHBIX CpPEACTB; YMEHHE TPUMEHSTH CBOMCTBa
TeOMETPUYECKUX (HUTyp, CaMOCTOSTENBHO (HOPMYIUPOBATH OIPEACICHUS
u3ydaeMmbIX (uryp, BBIIBUTATh THIIOTE3BI O CBOMCTBaX M IPHU3HAKAX
reOMETPUYECKHX (HUryp, OOOCHOBBIBATH WJIM OIPOBEPraTh MX; YMCHHE
NPOBOJUTH KIACCUPUKAIMIO (QUTYpP IO Pa3TUYHBIM MPHU3HAKAM, BBITOJIHSTH
HEOOXOIMMBIE JIOTIOJTHUTEIILHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHAMMU: JBH)KEHUE B IPOCTPAHCTBE, NapaliesIbHbINA
IIEPEHOC, CHUMMETPHUSl Ha IUIOCKOCTU W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NOA00Ms, 0100HBIE (DUTYPBI; YMEHUE paclio3HaBaTh PaBHbIE
U 1oN00HbIE (QUTYpbl, B TOM 4YHCIE€ B IMPHUPOJE, UCKYCCTBE, apXUTEKTYPE;
MCIIOJIb30BaTh N€OMETPUUECKNE OTHOLIEHMS IPU PEIICHUU 3a/ady; HaXOOWUTb
reOMETPUYECKHUE BEJIMYMHBI (UIMHA, YroJl, IMJIOLaab, 00bEM) MPHU pELIEHUU
3ajjady M3 JPYrMX Y4YeOHBIX MpPEeIMETOB M M3 pPEalbHON KU3HM; YMEHHE
BBIUHCIIATh TEOMETPUYECKHE BEJIWYUHBI (AJIMHA, YrOJ, IUIOL[aAb, OOBEM,
IUIOINAb MOBEPXHOCTH), UCIONb3YSI U3YYEHHBIE (OPMYNBI U METOIbI, B TOM
yycie: IUIoU[aJb MOBEPXHOCTH MHPAaMHUIbI, HPU3MBI, KOHYyca, LMIUHIPA,
wioma s chepsl; 00bEM KyOa, MPSIMOYTOJIFHOTO MapasulesIenueaa, TMpaMu/ibl,
IPU3MBI, LWINHApA, KOHYCa, I1apa; YMEHHWE HaXOJUTh OTHOLIEHHE OOBEMOB
noJ00HBIX uryp

12

YMeHHe onepupoBaTh IMOHATUAMU: MNPAMOYTOJbHAs CHUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPJAMHATBI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHNE BEKTOpa HA YKMCIIO, Pa3JIOKEHUE BEKTOpa 1Mo 0a3ucy, CKaIsipHOe
IIPOU3BEJICHNE, BEKTOPHOE IMPOU3BEICHUE, YIOJd MEXIY BEKTOPAMH; YMEHHE
UCIIOJIB30BaTh  BEKTOPHBIM W KOOPAMHATHBIA  METOX I pEeLICHUs
TeOMETPUUYECKUX 3aJ1ay U 3ajiayd APYrux y4eOHbIX IPeIMETOB

13

YMmenune BI)I6I/IpaTI) HOJIXOJI?IH_[I/Iﬁ MCTOJ IJid PEIICHHA 3aJaydu, INOHHUMAaHUEC
SHAYUMOCTHU MATCMATHKU B U3YYCHHUU MIPUPOAHBIX U O6IJ_ICCTBCHHBIX IponeccoB
u SIBJIGHPII;'I; YMCHHEC pacCrio3HaBaTb IMPOABICHHUEC 3daKOHOB MATCMATHKH B




HUCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHl MATEMaTUYECKUX OTKPBITUN
POCCUICKON Y MHUPOBOM MAaTEMAaTUUYECKON HAYKH

IHEPEYEHb J2JIEMEHTOB COIEPKXAHWSA, INPOBEPAEMBIX HA EI'D IIO

MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Yucia v BEIYUCIEHUS

11 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET

12 Parnmonanbubie yrcna. OOBIKHOBEHHBIE U JECITUYHBIE IPOOH, TPOLICHTHI, OECKOHEYHbIE
' MIEPUOIUYECKHIE IPOOH

13 Apudmerndeckuii KOpeHb HATypaJdbHOH cTerneHu. JleHcTBHS C apupMeTHIECKHUMU
' KOPHSIMU HaTypaJbHON CTENEHU

14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb ¢ palMoHalIbHBIM IoKa3areneM. CBoiicTBa
' CTENEHU

15 CuHycC, KOCHHYC M TAHT€HC YHMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHT'€HC
' YHCIOBOr0 apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTAPUPMBI

JeiictButenpHple yncia. ApudMeTHdecKue ONepalnuy ¢ JACHCTBUTEIbHBIMU YHCIAMM.
1.7 [TpubnnxEHHBIE BBIYMCICHUS, MPaBUJIa OKPYIJICHUs, MPUKHUJKA M OLIEHKA pe3yJsbTaTa
BBIYKCIICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommuiekcHsle uncna

2 YpaBHEHMS U HEPABEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppaiioHanbHbIe ypaBHEHHSI

2.3 Tpuronomerpruyeckue ypaBHEHHUS

2.4 [Toka3zarenbHble U JOrapupMUUECKUE YPaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanunoHaibHble HEPaBEeHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKHEe HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB




2.10

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIUYU U TpapUKU
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. [paduk ¢yHkuuu. Bsaummuo oOparHbIC
' ¢dynxun. Yétasle n HeuéTHble QyHkunu. [lepuoaunueckue QyHKIMN
Ob6nacTp onpeeneHust 1 MHOXKecTBO 3HaueHui pynkun. Hynu dynkmum. [IpomexyTku
3.2 3HAKOIOCTOSHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DyHKIMU. MaKCUMyMbl 1 MUHUMYMBI
¢ynxun. Hanbomnpinee n HanMeHblIee 3Ha4eHUE QYHKIIUH HA TPOMEKYTKE
33 Crenennas QyHKIUS C HaTYpalIbHBIM M IIETBIM IOKa3zaTeneM. E€ cBoiicTBa M rpaduxk.
' CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
3.4 Tpuronomerpudeckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTOTH rpadukoB ¢yHkimid. CBolicTBa (QyHKINH, HEPEPHIBHBIX
' Ha OTpEe3Ke
3.7 [TocneoBaTeIbHOCTH, CIIOCOOBI 3aaHUS MTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMeTprueckas nporpeccuu. @opMyia CI0KHBIX IPOLEHTOB
4 Hauana MaTeMaTH4ecKoro aHajausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIEC SIEMEHTAPHBIX (QYHKIHIA
[lpumeHeHne MPOM3BOAHOM K HCCIENOBaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 KCTpeMyMbl. HaxoskaeHue HauOoJbIIero M HaMMEHBIIEr0 3HA4YeHUs (QYHKUUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MaTErpan
) MHoxecTBa U JIOTHKa
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J(narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ U TITOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 KoopauHnats! 1 BEKTOpBI

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB Hpakrtuu | (HuppoBbIE
p
KonTpoibu
cero ecKue
n/n U TeM NMPOrpaMMbl B o0pa3oBaTte/ibHbIE
ble paboThI
padoTbl pecypcebl
MHOXECTBO Anrebpa u Havana
o MaTCMaTHU4YCCKOro
JNIEVCTBUTEIIBHBIX  YHCET. -
aHayu3a - Poccuiickast

1 MHOFOquHBI. 24 1 QJICKTPOHHAA IIKOJIa
PanmonaneHble ypaBHEHUS
u HepaBeHcTBAa. CucTeMbl
JINHEMHBIX YPaBHEHUH
Oyuxiun W rpaduku AunreOpa u Hayasa

yH ’ MaTeMaTUICCKOTO

2 Crenennass ¢yHkmus c¢ | 12 1 ananu3za - Poccuiickas
LIEJIBIM [T0Ka3aTeJIeM ICKTPOHHAA ITKOTA
Apudmernieckuii KopeHb Anre0pa 1 Hayana

o MaTCMaTH4YCCKOIro
n-ou CTCIICHH. _

3 15 1 a"anu3sa - Poccuiickas
Hppanunonanbusie DJIEKTPOHHAS KO
ypaBHEHUA

Anre6pa u Hayana
[TokazarenpHast GyHKITHS.
MATCMaTHU4YCCKOIro

4 [TokazaTenbHbIE 10 1 aHanmsa - Poccuiickas
ypaBHeHI/ISI QJICKTPOHHAA IIKOJIa
Jlorapudmmueckas AuireOpa u Hayana

MATCMaTHU4YCCKOIro

5 byHKIIA. 18 1 a”anmza - Poccuiickas
Jlorapupmuueckue JIEKTPOHHAS LIKOJIA
YpaBHECHUSA

Anre6pa u Hayana
Tpuronomerpuueckue MareMaTHICCKoro
6 22 1 aHanuza - Poccuiickast
BBIPAXKEHUS U YPABHEHUSA EKTPOHHAS LIKOJA
Aunrebpa u Havyana
[TocnenoBarenpHOCTH " MaTEMATUIECKOTO
7 10 1 anaiu3a - Poccuiickas

HpOrpecCHH

QJICKTPOHHAA IIKOJIa
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HenpepriBable  GyHKIUH.

Aunrebpa 1 Hayasa
MaTEMaTHYECKOro

8 I 20 1 aHanm3a - Poccuiickas
pOH?’BO'HHa’I DJICKTPOHHAS IIKOJIa
Aurebpa u Hauajga
[ToBTOpeHue, oboOIIEHNE, MAaTEMaTHYECKOTO
9 o 5 2 aHanmza - Poccuiickas
cucTeMaTHu3als 3HaHuH S ——
OBIIEE KOJIMYECTBO YACOB 136 10 0
110 ITPOI'PAMME
11 KJIACC
KoandecTBo yacoB 3JIeKTp0HHbIe
Ne HaumeHoBaHue pa3aesnoB INpakruyec | (uupposbie)
KonTpoabu
n/n U TeM MPOorpamMmbl Bcero KHe o0pa3oBaTe/ibH
ble padoThbI
padoTbI ble pecypchl
Anrebpa u Hagaa
o MATECMATUYCCKOI'O

1 HccnenoBanne GyHKIMA C 29 1 S

IMOMOIIBIO TTPOU3BOTHOM Poccuiickas
BJICKTPOHHAs IIIKOJIa
Anrebpa u Havaia
MATECMATUYCCKOI'O

2 [lepBOOOpa3Has ¥ UHTErPal 12 1 Sl

Poccuiickas
DJICKTPOHHAS IIKOJIa

I'paduxu Anre6pa u Havana
MATEMATUYCCKOI'O

TPUTOHOMETPUYECKUX T
aHaJM3a -

3 byHKIHIA. 14 1 Poccuiickas
Tpuronomerpuueckne AIIEKTPOHHAS IIIKOJIA
HEpPaBEHCTBA
I/IppauHOHaJImee, AnreOpa 1 Hayana

MAaTEMATUYCCKOI'O

4 MOKa3aTeJIbHbIC u 24 1 R
norapI/I(I)MI/IquKI/Ie Poccuiickas
HepaBeHCTBa DJICKTPOHHAS IIKOJIa

Aunrebpa 1 Hayasa
MATEMATUYCCKOI'O
5 KommurekcHsle uncna 10 1 aHajnfsa -
Poccuiickas
DJICKTPOHHAsA IIIKOJIa
HaTypaneHble ¥ Iielible AureGpa u Havana
6 10 1 MATEeMaTHIECKOTO

qucia

aHajansa -
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Poccuiickas
3JICKTPOHHAS ITKO0JIa

Cucrembl  palMOHAJIbHBIX, Anrebpa 1 Hayaza
MATEMATUYCCKOI'O
HppalMOHAIIbHBIX
aHaJu3a -
7 MOKa3aTeIbHBIX u 12 1 Poccuiickas
JIOFapI/I(l)MI/I‘leCKI/IX DJEKTPOHHAS IIKOJIA
ypaBHEHUU

Anrebpa 1 Hayajia
MaTEeMaTHYECKOrO

8 3agauu ¢ mapaMeTpaMu 16 1 aHajln3a -
Poccuiickas
DJICKTPOHHAS IIKOJIa
Anrebpa 1 Hayajia
MATCMATHUYCCKOT'O
9 [ToBTOpenune, 00600IICHNME, 16 5 AHAI3a -
CHUCTEMAaTH3aIus 3HAaHUHN Poccuiickas

DJICKTPOHHAA IMKOJIa

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 136 10 0

[Ipunoxenue 1 xk paboueii mporpamme
®dopmel yueTa pabodeid mporpaMMbl BOCIIUTAHHUSI

1. VYcraHoBieHuE JOBEpPUTEIBHBIX OTHOIIEHWH MEXIy [EJaroroM U  00ydarolUMUcS,
CMOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPHUATHIO OOYYaroIUMHCS TpeOOBaHMM M TNPOCHO y4yHUTens,
MIPUBJICYEHHUIO UX BHUMaHUs K 00CykJaeMoii Ha ypoke HH(pOpMalluu, akTUBU3allMH X IT03HAaBATEIbHON
NesTeNbHOCTH;

2. TlobyxneHue oOydaromuxcsi coOM0AaTh Ha ypoKe OOLIENpPUHATHIE HOPMBI MOBEACHHUS, MpaBHIia
OOIIEHUS CO CTApIIUMH U CBEPCTHUKAMMU, IPUHIMITBI yUeOHOM TUCIMITIIMHBI U CAaMOOPTaHU3aIiH;

3. IlpuBneyeHnre BHUMaHusl 00y4yaroUIMXcs K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax SIBICHUH,
opraHuzanyss HMx paboTBl C TMOJIyyaeMOW Ha YpOKE COLUalbHO 3HaYMMON uHpopmanuein —
HWHUIUUPOBAHUEC €€ 06CY)K)1€HI/I$[, BBICKA3bIBaAHUA 06yT~IaIOHH/IMI/IC$[ CBOCTO MHCHUA IO €€ IMOBOAY,
BBIPAOOTKH CBOET0 K HEl OTHOLICHHUS;

4. Vcrmonmp30BaHME BOCHHUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS yUeOHOTO TMpeaMera uepes
JEMOHCTPAIHI0 O0YUYAIOMIMMCSl TIPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TOBEICHHS, TPOSBICHUS
YeJIOBEKOIIO0Us. M T0OpOCEPIeUHOCTH, Yepe3 Mo100p COOTBETCTBYIOIIUX TEKCTOB JJIs YTEHMS, 3a7a4
JUTS peleHus, TpoOJEMHBIX CUTYAIUH I 00CYXKIEHUS B KJIacce;

5. [IlpumeHeHMe MHTEpaKTUBHBIX (opM pabOTbl ¢ OOyYaIOIIMMHUCS: HHTEIJIEKTYallbHBIX,
CTUMYJIHPYIOIIUX IIO3HABATCIIBHYI0O MOTHBALIMIO, OUAAKTUYCCKOro TEaTpa, HUIPOBBIX METOJUK,
JIMCKYCCHIA, KOTOPBIE Jal0T BO3MOXXHOCTb 00YYaIOLUMCS IPUOOPECTH OIBIT BEJICHUS KOHCTPYKTUBHOTO
JMasiora; TPYIMIoBOM paldoThl, KOTOpas YYUT CTPOUTh OTHOUIEHMS U JeHCTBOBAaTH B KOMaH]E,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS;

6. BkirroueHne B ypok UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT MOAIePKATh MOTHBAIIUIO 00 YJIarOIITUXCS
K TOJY4EeHUIO 3HAaHUM, HaJaXMBAaHUIO B KJIACCE MEXKIMYHOCTHBIX OTHOIIEHHH, IOMOIaloT
YCTaHOBJICHHUIO TOOpOKeIaTeIbHON aTMOC(EpPHl Ha YPOKE;
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7. Opranu3zanus medcrBa MOTUBHPOBAHHBIX U 3PYAMPOBAHHBIX 0OYUYAIOMIMXCS HAJ HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKaMH, B TOM 4YHUCJIE€ C OCOOBIMH 0Opa3oBaTeNbHBIMH MOTPEOHOCTAMHU, MAAIOIIETO
00y4aroImuMCsl COITUAIEHO 3HAYUMBIN OIBIT COTPYJHHYECTBA U B3aMMHOM IOMOIIM KaK OCHOBBI JJIS
OBJIQJICHUS T100aIbHBIMU KOMIIETEHIIUSMU;

8. MHunumnpoBaHue M MOJAEPIKKA MCCIEA0BATEIBCKON JEATEIBHOCTH B ()OPME HMHAWBUIYAIBHBIX H
IPYNIOBBIX MPOEKTOB, YTO JA€T BO3MOXKHOCTH MPUOOPECTH HABBIKM CAMOCTOSATEIHHOTO pPELICHUS
TEOPETUYECKON MPOOJIeMBl, T€HEpUPOBaHHUS W O(OPMIICHHS COOCTBEHHBIX HJCH, YBaXHTEIHHOTIO
OTHOIICHUS K YY>KUM HJIeSM, IMyOJIUYHOIO BBICTYIUICHUS, apTYMEHTHPOBAHUS U OTCTAaUBaHUSI CBOEH
TOUKH 3PEHUS;

9. PerynupoBanue noseaeHus: 00y4yaronmuxcs;

10. Peann3anusi BoCIUTaTENbHBIX BO3MOXKHOCTEHN Pa3IMUHbIX BUJOB JIEATEIBHOCTH PEOCHKA;

11. IlpoekTupoBaHHWE CHUTyalluii W COOBITHH, Pa3BUBAIOIIMX AMOIMOHAILHO-IIEHHOCTHYIO cdepy
pebeHka;

12. Pa3Butue y oOywaroummxcs NO3HABaTeNIbHOM aKTHMBHOCTH, CaMOCTOSITEIbHOCTH, WHUIIUATHUBBI,
TBOPYECKUX CIOCOOHOCTEH, (hopMUpOBaHHE TPAXKTAHCKON MO3UINH, CITIOCOOHOCTH K TPYAY U KHU3HH B
YCIOBUSIX COBPEMEHHOI'O MUpPa, POPMHUPOBAHUE y 00YUAIOIIUXCS KYJIBTYpPHI 3J0POBOTO M 0€30MacHOr0
o0pa3a KH3HH;

13. O0uienue ¢ AeTbMU, TPU3HAHKUE UX IOCTOMHCTBA, IOHUMAHUE U MIPUHSITUS UX;

14. MogenupoBaHue cuTyalui Ais BbIOOpa NOCTyNKa 00y4yarouMMUCs;

15. Opranuzanus ajas 00y4arommxcsi CUTyaluii KOHTPOJIS U OLIEHKH, CAMOOIICHKH;

16. BxiroueHne CHUCTEMBI MOOIMIPEHHs Y4eOHOM/COMATbHON YCIEITHOCTH M MPOSBICHUS aKTHBHOMN
KU3HEHHOU MO3UIIUU 00YJarOIINXCS;

17. Opranuszanus GpopM UHAUBUAYAJIBHON U rPyNIIOBON pabOTHI;

18. Onopa Ha IEHHOCTHBIE OPUEHTUPBI 00yUYAIOLTIXCS;

19. Pemenne HETUMTUYHBIX 337124 110 (POPMUPOBAHUIO (PYHKIIMOHATBHON IPaMOTHOCTH;

20. Opranuzanus paboThl OOydYaIOIIMXCS HAa YpOKE C COIMAIbHO 3HAUMMON uHopMmaruel, ee
00CyXJIeHUEe, BEICKa3bIBAaHUE CBOETO MHEHHSI 110 €€ TIOBO/Y, BRIPAOOTKA CBOETO K HEl OTHOIICHHUS

21. BxiroyeHue B ypOK MUTPOBBIX MPOIEAYP, MOANEPKUBAIOIINX MOTHBAIMIO JETeH K (JOPMUPOBAHUIO
(YHKIIMOHATPHOW TPaMOTHOCTH: TIOMCKY U OCBOCHHMIO 3HAHWM, HaJaXKUBaHUIO [MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KOMMYHHUKAIMHM, JOOpPOXKENATeNbHOIO B3aUMOJCHCTBUSA IS
KOOTEpaluyu B UTPE; YCTAaHOBIIEHHUIO

22. Opranusanys UHIAMBUAYAIBHBIX U TPYIIOBBIX IPOEKTOB Uil (POPMHUPOBAHUS MPOEKTHON KYIBTYPbI
KaK TJ100aJIbHOM KOMIIETEHIMHM B COCTaBe (DYHKIMOHAJIBbHOM TI'PaMOTHOCTH — CaMOCTOSITEIbHOE
KpEeaTHBHOE pellleHHe MpoOJieM U KU3HEHHO-NPaKTHUECKUX 3a/ay, FeHepHupoBaHHE U OQOpMIICHHE
COOCTBEHHBIX HJEH, YBa)XKCHHE UYXKUX MJIEH, OMBIT IMYOJUYHOIO BBICTYIJICHUS M KOMMYHUKALUU C
OIIOHEHTAMM, apPT'yMEHTUPOBAHMs U KPEATUBHOIO OTCTAMBAHMSI CBOEH TOUYKU 3PEHUS.



