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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo anreOpe M HayajgaM MTEMAaTHYECKOIO aHajiu3a Ha YpOBHE
cpenHero oOiiero o0pa3oBaHUs COCTaBJI€HAa Ha OCHOBE TpPeOOBaHUU K pe3yJsibTaTam
OCBOEHHSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl CPEIHEro O0IIero 00pa3oBaHus,
npencrapiieHHbIX B PI'OC COO, yuyedbnoro mnana MbOY «Hepnomopckas CLLI No3
uM. [TynoBkuna @.®D.» Ha 2023/2024 yuebnsiii roa (mpuka3 ot 31.08.2023 Ne 496),
nporpammsl Bocutanusa MbOY «Hepraomopckas CII Ne3 um. [lygoBkuna @.D.» Ha
2023/2024 yaebnslii rox (mpukas ot 23.08.2023 Ne 454).

Ieau 1 3axa4n

B xome m3yuenuss ydeOHOro kypca «Anredpa ¥ Hadajlla MaTeMaTHUYECKOTO
aHanu3a» OOydYaroIIMecs TOJy4aloT HOBBIM OMBIT PEHICHUS TPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOI'O TIOCTPOEHHUs] MaTeMaTHYeCKUX MOJEe peaJbHbIX CUTYyallUH,
UHTEPIPETAIUH MOJTYYSHHBIX PEIIEHUH, 3HAKOMSTCS ¢ IPUMEpaMU MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEH B TPUPOJE, HAyYKe M  HCKYCCTBE, C  BBIJAIOIIMMHUCS
MaTEeMaTUYECKUMU OTKPBITUAMU U X aBTOPaMH.

YueOHblli Kypc o0NalaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIUAJIOM,
KOTOpBII  peanu3yercss Kak 4Yepe3 Yy4yeOHbIM Marepuan, CHoCOOCTBYIOIIMIA
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS, TaK U uepe3 creuuduky ydeOHo
NESITETLHOCTH,  TPEOYIOMIEH  MPOJOJKUTETBHOW  KOHIICHTPAIlMM  BHUMAHWS,
CaMOCTOSITEILHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pPe3yJIbTar.

B ocHoBe mertomuku oO0yueHus aireOpe ¥ HavyajlaM MaTeMaTHYeCKOro aHaiu3a
JICKUT JCATEITbHOCTHBINA PUHIIUAT O0YYCHHSI.

B ctpykType yueOHOro Kypca «Anredpa U Hadajla MAaTEMAaTHYECKOTO aHaTU3a»
BBIZICNICHBI  CJICNYIONIME  COJAEpXKATEIbHO-METOAUYeCKre JuHuu: «Yucna
BbIUKCIeHUs», «DyHKkuuu U rpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro  aHaiamza», «MHokecTBa M JIOTMKa». Bce  OCHOBHBIE
COJIEPXKATENIbHO-METOIMYECKUE JIMHUU M3y4aloTCd Ha TNPOTSDKEHUH JBYX JIET
o0yueHHUs] Ha YPOBHE CpeAaHero o0Iiero oOpa3oBaHUs, €CTECTBEHHO JOIMOJHAS APYT
Jpyra W MOCTENEHHO HACHIIIAasCh HOBBIMU T€MaMH U paszjienamu. J[aHHbIA y4eOHBIN
KypC SIBJISIETCSI MHTETPAaTUBHBIM, IIOCKOJbKY OOBEIUHSET B cebe colepiKaHue
HECKOJIbKMX MAaTEMATHYECKUX JUCIUIUINH, TaKMX Kak airedpa, TPUTOHOMETPUS,
MaTEMaTUYECKUN aHaIKU3, TEOPUsl MHOXKECTB, MaTeMaTuyeckas joruka u apyrue. Ilo
Mepe TOro Kak OOydJaroIuecs OBIAACBAIOT BCE 0oJiee MMPOKUM MaTEMaTHUCCKHUM
anmaparoM, y HHX TOCIEAOBaTeNbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MATEMaTHYECKYyI0 MOJIEeNb peaJbHOM CUTyallud, NPUMEHSATh 3HaHUS,
NOJY4YEHHbIE MPU M3yYEHUM Y4eOHOro Kypca, Mg pPELIEHHs CaMOCTOSATENIbHO
chopMyIMpOBaHHON MaTeMaTUYeCKOW 3aJaud, a 3aTeM HWHTEPIPETUPOBATH CBOU
OTBeT.

ConepixarenbHO-MeTOANYECKass JUHUS «Yucna M BBIYUCICHUS» 3aBepIlaeT
¢dbopMupoBaHUE HABBIKOB HCIIOJIB30BAHMS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAYaTO Ha YpPOBHE OCHOBHOIo oOmiero obpaszoBanus. Ha ypoBHe cpemHero oodiiero
o0pa3oBaHus 0c000€ BHUMAaHUE yaeseTcss (JOpMUPOBAHUIO HABBIKOB PAIIMOHABHBIX
BBIYKCIICHUH, BKJIIOYAIOIIUX B C€0sl MCIIOJIb30BAaHUE Pa3IMYHBIX (OPM 3alUCH YHUCIa,
yYMEHHE JeNlaTh TPUKHUJIKY, BBINOJIHATH MPHONMKEHHBIC BBIUMCICHUS, OIICHUBATH



YHCIIOBbIE BBIPAKEHUS, pabOTaTh C MaTeMaTHYECKMMHM KOHCTAHTaMH. 3HAKOMBIE
00y4aroMMCsI MHOKECTBA HATYPAJIbHBIX, LENbIX, PAIIMOHAIBHBIX U 1EHCTBUTEIbHBIX
YuCceNl JOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCeNl. B KaxaoM u3 3Tux
MHOXKECTB PAacCMaTPUBAIOTCS CBOWCTBEHHBbIE €My creuupuyecKkue 3aJadud U
olepaluu: JeJIEHUE HAIIeNI0, ONIEPUPOBAHUE OCTATKAMU HA MHOKECTBE LIEJIBIX YMCEN,
0cOObI€ CBOWCTBA pALMOHAIBHBIX M HMPPALMOHANIBHBIX YHUCEN, apudMeTnyeckue
omnepanuy, a TaKXKe W3BICUEHHE KOpPHS HaTypajdbHOW CTEIEHH Ha MHOXKECTBE
KOMIUIEKCHbIX 4Mcen. biaromapst mocnenoBaTeNbHOMY — PAaCIIMPEHHIO  Kpyra
UCIIONIb3YEMbIX YHMCENT MU 3HAKOMCTBY C BO3MOXKHOCTAMHM WX NPUMEHEHUS IS
pelIeHHs pa3InYHbIX 3a7a4 (popMupyercss mpeacTaBieHUE O €IMHCTBE MATEMAaTHUKHU
KAK HayKu M €€ pOIM B IOCTPOCHHHM MOJENIEN pEeaJbHOro MHpa, MIHUPOKO
UCTIOB3YIOTCS 000011IeHNEe U KOHKPETU3alusl.

Jluaust «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcsi Ha MPOTSHKEHUH BCEro
00y4eHHsI Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus, OCKOIbKY B KaXKIOM pa3Jene
IIporpammel MpPERyCMOTPEHO pELIEHUWE COOTBETCTBYIOIIMX 3a1ady. B pesynbrare
oOyJaronecss OBJIAJEBAIOT PA3IMYHBIMU METOJAMU PEUICHHUS PalMOHAIIBHBIX,
UpPAIMOHANBHBIX, [OKA3aTENbHBIX, JOTapU(OMUYECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHMI, HEPABEHCTB M CHUCTEM, a TakkKe 3aJad, COAEpKallUX IapameTpshl.
[lony4yeHHble yMEHHS WIMPOKO HCMONB3YIOTCA MPHU HUCCIENOBAaHUU (PYHKIUN C
MOMOIIBIO MTPOU3BOJAHOM, MPHU PEIICHUU MPUKIAJAHBIX 33/1a4 U 337a4 Ha HaXO0XKJICHHE
HauOOJBIINX U HAUMEHBIIUX 3HaueHUM QyHkiuu. [lanHas comepkaTelbHAsl JTUHUSA
BKJIFOYAET B ce0s Takxke (POPMUPOBAHNE YMEHUN BBITIOIHATH pacu€Thl M0 hopMyiam,
npeoOpa3oBaHusl  PalMOHANIBHBIX, HPPAIMOHATBHBIX W  TPUTOHOMETPUYECKHUX
BBIPQXEHMI, a TaKXKe BBIPAXKEHUH, coAepkKalluxX cTerneHu u jorapudmel. brarogaps
U3YyYEHHUIO aireOpandyeckoro Marepuaja MPOUCXOAMT JalibHeillliee pa3BUTHE
QITOPUTMHUYECKOTO M aOCTPaKTHOIO MBIIICHUST O0y4arommxcsi, (opMUpPYIOTCA
HaBBIKM JIEAYKTUBHBIX pacCyKIeHUW, padOTbl C CUMBOJBHBIMH (hopmamu,
IPEJICTAaBJICHUs] 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHUJE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3¢pQGEeKTUBHbIE WHCTPYMEHTHI JUIsl PElIeHHs] MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HAIJIAJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConpepxatenbHo-MeTonuueckass JuHUS «DyHKUMM U rpaduKW»  TECHO
NEepPEeTIeTaeTCs ¢ APYTUMU JIMHUSIMU y4eOHOrO Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE
3a4a€T  NOCIIEOBATEIbHOCTh  M3Y4YeHMs Marepuana. V3ydeHue CTEleHHOW,
MOKAa3aTeIbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIUH, UX CBOUCTB U
rpauKoOB, HCMONb30BaHWE (PYHKIUW M1 pelieHUs 3afad U3 JIPYruxX ydeOHBIX
IPEIMETOB U PEaJbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMATUYECKUM aHAJIU30M, TaK
U C pelIeHneM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHHE YAENseTcCs
(OopMUPOBAaHUIO YMEHHUSI BbIpaxkaThb (POpMyIaMH 3aBUCUMOCTH MEXKAY Pa3IUYHBIMU
BEJIMYMHAMM, HCCIIEIOBaTh ModyyeHHble (DYHKIUU, CTPOUTh UX Tpaduku. MaTepuan
OTOM COAEPKATEIbHOW JIMHWUM HAIEJIEH Ha Pa3BUTUE YMEHUW W HAaBBIKOB,
MO3BOJISIIOLIUX BBIPAXXKAaTh 3aBUCUMOCTU MEXIY BEIMYMHAMHU B Pa3IU4HON (dopme:
aHATMTHYECKOH, rpadyuuecKoi u clioBecHOW. Ero m3ydeHue crnocoOCTByeT Pa3BUTHIO
QJITOPUTMUYECKOTO MBIIIJICHUSI, CIOCOOHOCTH K OOOOIIEHWI0 W KOHKPETU3AIlUH,
VICIIOJIb30BAHUIO aHAJIOTUH.



ConepxxarenbHass nuHUs «Havama MaTemaTHuecKoro aHaau3a» IO3BOJISET
CYIISCTBEHHO PACIIUPUTH KPYr KaK MaTEeMAaTHYSCKUX, TaK M TMPHUKIAIHBIX 3ajad,
JOCTYTHBIX OOYYaromMMCs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOWTH
rpaduKy CIOXKHBIX (QYHKIUI, ONpeneNnsaTh X HauOOoIbIINe 1 HAMMEHBIIINE 3HAYCHUS,
BBIUMCIATh IUIom@aan (Guryp u oOBEMBI Tell, HaXOIUTh CKOPOCTH U YCKOpPEHUS
nporieccoB. JlaHHasi conmep)karenbHas JIMHUSL OTKPHIBA€T HOBBIE BO3MOXHOCTH
MOCTPOEHUSI MaTEMaTHUECKUX MOJIEJIeH peanbHBIX CHUTYaIMi, MO3BOJISET HAXOAUTh
HAWTydlllee pEIICHHe B TPUKIATHBIX, B TOM YHCJEC COIHMATLHO-IKOHOMHUYECKUX,
3amagax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYeCKOTO aHaJM3a CIIOCOOCTBYET
pPa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEaTHMBHOTO MBIIUICHHUS,
(OpMUPOBAHUIO YMEHUH paclO3HABAaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe,
TEXHUKE H HCcKyccTBe. OOydarommecs Y3HAIOT O BBUIAIOIINXCS Pe3ysIbTarax,
TIOJTYYCHHBIX B X0/ Pa3BUTHS MaTeMaTHUKN KaK HayKHu, U 00 UX aBTOpax.

ConeprxarelbHO-METOANYECKAs JIMHUS «MHOXECTBA W JIOTHKA» BKJIIOYACT B
ceOs DJIEMEHThI TEOPHUM MHOXKECTB W MaTeMaTH4YeCKOH JIOTUKH. TeopeTHko-
MHOKECTBEHHBIE MPEICTABICHHSI TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKU U
npeuiaraloT HaumOojee YHHBEPCAJIbHBIA SI3bIK, OOBEIUHSIONIUMN BCE pa3/eibl
MaTeMaTUKH W €€ TPUIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MAaTEMaTHYECKHE
JTUCIMIUTAHBI U UX TIPUIIOKEHUS B eAnHOE 11enoe. [103ToMy BayKHO J1aTh BO3MOYKHOCTh
oOyyaromemMycss IMOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIM  SI3BIK  COBPEMEHHOMU
MaTEeMAaTHKH W HUCIIOJB30BaTh €r0 JJIsl BEIPAXKEHHSI CBOMX MBICIEH. J[pyrumM BaHBIM
NPU3HAKOM MaTEMAaTUKW KaK HAYKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMI W CIIEMOBAHUE ONMPEACIEHHBIM MPABUIaM TOCTPOSHHSI JOKA3aTEeIbCTB.
3HaKOMCTBO C D3JIEMCHTaMH MaTEMaTUYCCKOW JIOTUKH CIHOCOOCTBYET Pa3BUTHIO
JIOTMYECKOTO MBINUICHUST 00YYarOIIUXCsI, MMO3BOJIIET UM CTPOUTH CBOM PACCYKICHHS
Ha OCHOBE JIOTHYECKUX MPaBUl, ((OPMHUPYET HABBIKM KPUTUUYECKOTO MBIIILJICHHUS.

B ydeOHOM Kypce «Anrebpa ©W Hayajga MaTeMaTHYeCKOTO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYEeCKOTO MOCIUPOBAHUS, KOTOPBIC IPU3BAHbBI
croco0cTBOBaTh  (DOPMUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENe  pealibHbIX
CUTyallii, HCCIEIOBaHUS OSTUX MOJeNeld C TIOMOINBIO ammapara anreopbl u
MaTEeMaTUYECKOTO aHaJM3a, HWHTEPIpPEeTalliu IOJYYeHHBIX pe3yibTaToB. Takue
3aJlaHusl BIUICTEHBI B KaXBIH W3 Pa3/IelIOB MPOTrPaMMBbI, MOCKOJIBKY BECh MaTepUal
y4eOHOro Kypca IIUPOKO HCIIONB3YeTCs MJisi pelIeHUs NPUKIATHBIX 3anad. [lpu
pEIIEHuH  pealbHbIX  MPAaKTUYECKUX  3a7ad  oOydarouiecs  pa3BUBAIOT
HAOIOJaTeTbHOCTh, YMEHUE HAaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCTIOh30BaTh AHAJIOTUIO, 0000IIaTh U KOHKPETH3UPOBATh NpodiiemMy. JlesTensHOCTh
1o GOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3aJ1a4 OPTaHU3YeTCs B MPOIIECCe
U3yYCHUS BCEX TeM YUeOHOro Kypca «Anredpa u Hayajsa MaTeMaTHUECKOTO aHaIU3a.

MecTo yueOHOro npeaMera B y4eOHOM ILJIaHe
Ha usydenne yueOHOTO Kypca «Anredpa u Hadajga MaTeMaTHUYECKOTO aHATU3a»
orBoautcs B 10 kiacce — 136 yacoB (4 yaca B HEJENIO).

IInanupyembie pe3yJibTaTbl OCBOCHHS Y4eOHOIr0 Kypca «ajredpa U HavaJa
MaTeMATH4YeCKOr0 aHaau3a» (yriyO0JieHHbIii YpOBeHb) HAa YPOBHE CpPeIHero
0011ero oopasoBanus



JInuHOCTHBIE pe3yabTaThl

— rPa’*KAAHCKOT0 BOCIHUTAHUSA: CPOPMUPOBAHHOCTh  T'PAXKIAHCKOM
NO3UIUU OOYYaIOMIeTOCsl KaK AaKTUBHOIO W OTBETCTBEHHOIO YJIEHA POCCUHCKOIO
oOlIecTBa, TMPEACTaBICHHE O MAaTEMaTUYECKUX OCHOBAX (YyHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TPa)kKJaHCKOro ooOiecTBa (BHIOOPHI,
ONpOCHl U JAPYroe), YMEHUE B3auMOJIEHCTBOBATh C COLIMAJIbHBIMU WHCTUTYTaMH B
COOTBETCTBHH C WX (PYHKIUSIMU U HA3HAYCHHUEM;

— NATPUOTUYECKOT0 BOCHUTAHMA: COOPMHPOBAHHOCTH POCCHUICKON
IPaXXTaHCKOW WICHTUYHOCTH, YBXKEHHUS K MPOIUIOMY U HACTOSILIEMY POCCHUICKON
MaTE€MaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCHUICKMX MaTEMaTUKOB U
POCCHICKOM MaTeMaTUYeCKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTHKEHUW B JAPYTUX
HayKaX, TEXHOJIOTHAX, chepax IKOHOMHKH;

— AYXOBHO-HPABCTBEHHOI0  BOCIHUTAHHWSI:  OCO3HAaHUE  JTYXOBHBIX
IIEHHOCTEH POCCHIMCKOro Hapoma, CPOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTO TOBEICHUS, CBS3aHHOTO C MPAKTHUYECKUM TPUMEHEHHUEM JTOCTHKCHHM
HAyKd M JIEITEIBHOCTHIO YUYEHOTO, OCO3HAHHME JMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOWYUBOTO OYIyIIEro;

— 3CTETHYECKOr0 BOCIUTAHMUSA: O3CTETUYECKOE OTHOLIEHHUE K MHUpY,
BKJIFOUAsl ICTETUKY MATeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH,
paccyXJeHuH, BOCIIPHUMMYHMBOCTh K MaTEMaTHYECKUM acIlleKTaM Pa3jUYHbBIX BHIOB
HCKYCCTBA;

— (pu3nyeckoro BoCHUTAHUSA: CHOPMHUPOBAHHOCTH YMEHHS MPUMEHSTH
MaTeMaTH4YeCKUe 3HAHWS B HMHTEpEcax 37I0pOBOr0 W 0e30MmacHOro obpasza >KU3HH,
OTBETCTBEHHOE  OTHOIIIEHWE K CBOEMY 3J0pPOBBIO  (3I0pOBOE  THTAHHE,
cOQIaHCUPOBAHHBIM ~ PEXUM 3aHATHH W  OTAbIXa, peryisipHas Qu3nueckKas
aKTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHHE TIPH 3aHATHIX CIIOPTHBHO-
037I0POBUTEIILHOM JCSITEIBHOCTHIO;

— TPYAOBOr0 BOCIHHMTAHMA: FOTOBHOCTH K TPYAY, OCO3HAHHUE IEHHOCTH
TPYJIOJIIOOUs,, MHTEpEC K pas3auyHbIM cdepam NpodhecCHOHAIBHON N1eATeIbHOCTH,
CBA3aHHBIM C MaTE€MAaTUKOW U €€ MPWIOKEHUSIMHU, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymield mpod)ecCr M PEeaM30BBIBaTH COOCTBEHHBIC >KM3HCHHBIC ILUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMAaTHYECKOMY OOPa30BaHUIO U CaMOOOPa30BaHHUIO
Ha MPOTSHKEHUM BCEM MKU3HM, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B pEIICHUU
MPAKTUYECKUX 3a71a4 MaTEeMaTUYECKON HAPaBIEHHOCTH;

— IKOJIOTHYECKOT0 BOCHUTAHUSA: CHOPMHUPOBAHHOCTH HKOJIOTMUYECKOM
KyJIbTYypbl, TIOHUMaHHE BIMSHUA COIHAIBHO-DKOHOMHUYECKUX TMPOIECCOB Ha
COCTOSIHME TPHUPOTHONW W COIMAIIBHON Cpenbl, OCO3HAHHE TJI00ANbHOTO XapakTepa
AKOJIOTHYECKUX TIPOOJIEM, OpHUEHTAIUS Ha IPUMEHEHHE MAaTEMaTHICCKUX 3HAHUM IS
pelieHust 3a71a4 B 00J1aCTH OKpYXKarolllel cpeibl, INTAaHUPOBAHUE MTOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX ITOCJIEACTBHUM I OKPYKAIOLIEH CPEbI;

— LHEHHOCTH HAYYHOr0 MO3HAHHUSA: CHOPMUPOBAHHOCTH MUPOBO33PECHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKH U OOIIECTBEHHOU
NPAKTUKH, TOHUMaHWE MaTeMaTUYeCKOM HayKh Kak cdepbl UYeIoBEYECKOM
NESTENBHOCTH, JTaoOB €€ Pa3BUTHS M 3HAYUMOCTH U1l Pa3BUTHUS I[MBUIM3AIUH,
OBJIaJICHUE S3BIKOM MaTEMaTUKH M MaTeMaTHYeCKOW KyJIbTypOll KaK CpEICTBOM



IMO3HAHHUA MHpPA, TOTOBHOCTb OCYIICCTBIIATL IIPOCKTHYIO H HCCICIOBATCIBCKYIO
ACATCIIBHOCTE MHAWBUAYAJIBHO U B I'PYIIIIC.

MeTanpeaMeTHbie pe3yJibTaThl

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUSA

Bba3oBble Jjoruveckne 1eiicTBUSA: BbISBISATh U XapaKTePU30BaTh CYILIECTBEHHbIE
NpU3HAKK MaTEMaTUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUM MEXKAY MOHATHUSIMHU,
(opMyIUpOBaTH OIpPENEIECHUs MOHATHH, yCTaHABIMBAaTh CYILIECTBEHHBIH IpPHU3HAK
KJIaCCU(PHUKALIMN, OCHOBAaHUS 1Ji1 0000IIEHHSI U CPAaBHEHUSI, KPUTEPUU MTPOBOJAUMOIO
aHalln3a; BOCIPUHUMATh, (QOPMYJIMpPOBaTH MW  MPeoOpa3oOBBIBaTh  CYXKACHUS:
yTBEpAUTEIbHbIE M OTpULIATENIbHbIC, €AMHUYHbIE, YacCTHbIe M OOIue, YCIOBHBIE;
BBISIBJISITH MaTeMaTW4ecKHe 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTUBOpEUHs B
¢dakTax, NaHHBIX, HAONIONEHUSX U YTBEPKACHUAX, Mpeljaratb KpPUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUUIA; JENIaTh BBIBOJIBI C MCIIOJIIb30BAHUEM
3aKOHOB JIOTUKH, AENYKTUBHBIX M WHIYKTHUBHBIX YMO3AKJIIOUEHHUN, YMO3aKIIOUECHUN
[0 AaHAJIOTUM; TPOBOAUTH CAMOCTOSTENBHO JIOKa3aTeNIbCTBA MaTEMaTHYECKUX
YTBEPKJAEHUH (MPSMBIE U OT MPOTUBHOTO), BEICTPAUBATh ApTyMEHTALINIO, IPUBOAUTD
OpUMEpPbl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U BBIBOJBI,
BBIOMpaTh crnoco0 pemeHus y4eOHOM 3aaaud (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOUpaTh Haubosee NOAXOASINN ¢ yUETOM CaMOCTOSTEIBHO BbIIETICHHbIX
KPUTEPHEB).

BbazoBble mccienoBaTebCcKHe JIeHCTBHS: MCIONb30BaTh BOIPOCHI  Kak
UCCIICZIOBATENbCKUII ~ MHCTPYMEHT  TMO3HaHUs,  (OpPMYyJIUPOBaTh  BOMNPOCHI,
¢ukcupyrome npoTUBOpeUHe, MpoOIeMy, YCTaHaBIMBAaTh MCKOMOE U JaHHOE,
(¢opMupoBaTh TUIIOTE3Y, APTyMEHTUPOBATh CBOIO TMO3MIIMIO, MHEHHUE; IPOBOJIUTH
CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, MCCIIEIOBAaHUE 10 YCTAaHOBJICHHIO
0COOCHHOCTEH MaTEeMaTHYeCKOro OO0bEKTa, SBIEHHS, Mpolecca, BbISBICHUIO
3aBUCHUMOCTEM MeXAy OOBEKTaMH, SBICHUSIMH, IPOILIECCAMHU; CaMOCTOSTEIBHO
dbopmynupoBaTh 0000IIECHNS U BHIBOJIBI IO Pe3yIbTaTaM MPOBEIEHHOT0 HAOIIOICHUS,
UCCIIEIOBAaHUs, OLEHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI; TPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIJBUIATH
IPEJINOJIOKEHHS O €0 PA3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ wuHdopmaumeii: BBIBIATH JAeUUUATHI HUHQOpPMALUU, [JAHHBIX,
HEOOXOAMMBIX JUIsl OTBETa HAa BONPOC M JUIA pELIeHHs 3aJayd; BbIOMpaTh
uH(pOpMALIHIO u3 HCTOYHHUKOB Pa3IUMYHBIX THUIIOB, aHAJIM3UPOBATb,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIMIO PA3IUYHBIX BUIOB U (OpM
NPEICTABJICHUS; CTPYKTYpUpPOBaTh HMH(MOPMALMIO, MPEACTABIATh €€ B PazIUYHbIX
dbopMax, WILIIOCTPUPOBATH TpadUUECKU; OIEHUBATh HAAEKHOCTh MHQPOpPMAIUU 10
CaMOCTOSITETILHO C(HOPMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTUBHBbIE YHHBEpPCAJIbHbIE YueOHbIe el CTBUS

OO0menne: BocnpuHUMATh U (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIOBUSIMH M LIEJSIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY
3peHUs B YCTHBIX U NMUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOIy PEUICHUS
3aJla4yl, KOMMEHTHPOBAaTh MOJY4YEHHBIH pE3yNbTaT; B XOJ€ OOCYXIEHMs 3a/1aBaTb
BONPOCHI [0 CYLIECTBY OOCYXIaeMOM TeMbl, NpoOJeMbl, pelaeMoi 3ajau,



BBICKA3bIBaTh MJI€W, HALICIICHHBIC HA NTOMCK PEILIECHNUs, COMOCTABIIATh CBOU CYKJIEHHUS C
CYXICHUSAMU JPYTHX YYaCTHMKOB JMajora, OOHapy>KMBaThb DPa3JIMYMe U CXOACTBO
MO3UIIMNA, B KOPPEKTHOH (opme GopMyInpoBaTh pa3HOTIACHsS, CBOM BO3PaKEHUS;
IPEJICTABIIATh PE3yIbTaThl PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, ITPOEKTA,
CaMOCTOSITEJILHO BBIOMpaTh (hopMaT BBICTYIUICHHUS C Y4ETOM 3ajad Mpe3eHTAald U
0COOEHHOCTEN ayAUTOPHH.

PerynsiTuBHBIE yHHBepcaibHbIe yUeOHbIE 1eiicTBUS

Camoopranusanus: COCTAaBJIATH IUJIaH, aJTOPUTM PEIICHUS 3a/1ayud, BHIOUPATh
croco0 peuieHust ¢ Y4ETOM HMEOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIIEHUA C YYETOM HOBOMU
UH(pOpMaIH.

CaMOKOHTPO/Ib, 3MOUMOHAJIBHBI  HMHTEJJIEKT:  BJAJCTh  HaBbIKaMU
MO3HABaTEIbHOW pedeKCHd KaK OCO3HAHHA  COBEPIIAEMBIX JICUCTBUA WU
MBICITUTENILHBIX MPOIECCOB, UX PE3YJbTAaTOB, BIAJAETh CHOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTpOJISI TIpolLlecca M pPe3ysibTara pELIEHUS MaTeMaTU4eCKOW 3aJauu;
PEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PELICHUH 3a/1a4d, BHOCUTD
KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JJAHHBIX, HAMIEHHBIX
OLIMOOK, BBISBICHHBIX TPYAHOCTEW; OLEHUBATH COOTBETCTBUE pE3yJbTaTa LEIU U
YCIIOBUSIM, OOBSCHATH NPUYUHBI JOCTHIKEHHS] WIM HEAOCTUXKEHUS pe3ylbTaToOB
JEeSITETbHOCTH, HAXOUTh OUIMOKY, 1aBaTh OLIEHKY NIPUOOPETEHHOMY OMBITY.

CoBMecTHasi [JeSITEJILHOCTh: IIOHMMAaTh M UCHOJNb30BaThb IPEUMYILIECTBA
KOMaHJHOW M WHIWBUIYAJIbHON pabOTHI MPHU PEIICHUU Y4eOHBIX 3a7a4, MPUHUMATh
LIeJIb COBMECTHOM N1€ATENbHOCTH, IJIaHUPOBATh OPraHU3aLUI0 COBMECTHOM padOTHI,
pacnpenensTh BHIbI pabOT, JOroBapuBaThCs, OOCYKIaThb MPOLECC W Pe3ysbTar
paboTbl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH; y4acTBOBaTh B IPYMIOBBIX (opMax
paboThl (00CyXkmeHUss, OOMEH MHEHHM, «MO3TOBBIE IITYPMbD» U WHBIC), BBIIOJHSTH
CBOIO YacTh pabOThl W KOOPJIWHUPOBATH CBOU JACWUCTBUSA C JPYTUMH YJI€HAMHU
KOMaH/Ibl, OLIEHMBATh KAYeCTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPUSIM,
chopMyITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

IIpeamMeTHBbIE pe3yJabTaThI

K xonmy oOyuenus B 10 kjacce oOydYaromuiicsi TMOJYYHUT CIEAYIONINE
IpeMETHBIE pe3YyJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMmbl y4eOHOIoO
Kypca «Anredpa 1 Hayajga MaTeMaTUYEeCKOr0 aHaIUu3ay:

Yucaa U BBIYMCIEHHS: CBOOOIHO OMEPUPOBATh MOHATHUSIMH: PALMOHATBLHOE
YuCio, OECKOHEYHas MepUuoaAuYecKasl IpoOb, MPOLEHTHI, HUPPALMOHATIBLHOE YHCIIO,
MHOKECTBA PALMOHAIBHBIX W JIEUCTBUTENBHBIX YHUCEN, MOIYJb JCHCTBUTEIBHOIO
qyciia; MPUMEHATh JOpOOM M MPOLEHThl M pelleHUs NPUKIATHBIX 3aJad U3
pa3IWYHBIX OTpacied 3HAaHUM W peajbHOM JKWU3HHU; NPUMEHATh NPUOIUKEHHBIC
BBIYMCIICHUS, NIpaBWila OKPYIJICHUsS, MPUKUIKY U OLIEHKY pe3yJbTaTa BBIYMCIICHUN;
CBOOOJIHO OTEpPUPOBATh MOHATHUEM: CTENEHb C LENbIM IOKa3aTeleM, HCIOIb30BaTh
HNOIXOASAIIYI0 (HOPMY 3alUCH JIEHCTBUTENBHBIX YHCET IJISl PELICHHS MPAKTUYECKUX
3aJad W TPEeACTaBIEHHs  JaHHBIX; CBOOOJHO  ONEPUPOBATh  MOHSITHEM:
apu(pMeTUUECKUl KOPEHb HATypaJbHOM CTENEHU; CBOOOJHO ONEPUPOBATH MOHATHEM:
CTENEHb C palMOHAIBHBIM I[IOKa3aTeleM; CBOOOJHO ONEPUPOBATH MOHSATUSMH:
jgorapu@m 4vucia, AECITUUYHbIE U HATypaJlbHbIE JIOrapu(mbl; CBOOOJAHO ONEPUPOBATH



MNOHSATUSIMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YHCJIOBOTO apryMEHTa;
ONEepUpPOBATh TMOHATHSAMHU: AapKCUHYC, AapPKKOCMHYC M apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHusl U HepaBeHCTBAa: CBOOOIHO ONEPUPOBATH MOHIATUIMHU: TOXKIECTBO,
yYpaBHEHHE, HEPABEHCTBO, PABHOCWIbHBIE YpPAaBHEHUS U YpaBHEHUS-CIICIACTBUA,
pPaBHOCWIbHBIE  HEPAaBEHCTBA;  MPUMEHSATh  pa3IMyHble  METOAbl  PEUICHUS
PalMOHANIBHBIX U JPOOHO-PALlMOHANIBHBIX YPABHEHUM, IPUMEHATh METO]l UHTEPBAJIOB
JUTSL pELIEHUSI HEPaBEHCTB; CBOOOIHO ONMEPUPOBATH MOHATUSIMU: MHOTOUJIEH OT OJTHOM
NEPEeMEHHOW, MHOTOWIEH C MeNbIMA KO3 (UIMEHTaMU, KOPHH MHOTrOYJIeHa,
NPUMEHSTh JCJIEHHEe MHOTIO4YWIeHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy u
TeopeMy Buera mns pemieHus 3amad; CBOOOJHO OMEPUPOBATH MOHATHIMU: CHCTEMa
JUHEWHBIX ypaBHEHUN, MATpHUIA, OMNPEIACIUTEeNh MATPUILI 2 X 2 H  €ro
TEOMETPUYECKUN CMBICT, HCIOJNb30BaTh CBOMCTBA oOmpenenuTens 2 X 2 s
BBIUMCJICHUS €ro 3HAYeHUs, NPUMEHATh OINpENeIUTEeNN MJs PEUIeHUS CHUCTEMbI
JUHEWHBIX YpPaBHEHHH, MOJEIUPOBATh PealibHbIE CUTYyallMH C TOMOIIBIO CHCTEMBI
JUHENHBIX YpaBHEHU, UCCIEAOBATh MOCTPOCHHBIE MOJIEIU C MOMOIIBIO MAaTpHIl U
OTIpEEIIUTENEH, HHTEPIIPETUPOBATH MOJIYUEHHBIN PE3YNIbTAT; UCIOIb30BaTh CBOMCTBA
JNENCTBUIN ¢ KOPHSAMHU JJisl peoOpa30BaHusl BbIPAXKEHUI; BBIOIHIATH IPEOOPA30BaAHUS
YHUCJIOBBIX BBIPAKEHUM, COJAEpPNKAIIMX CTENEHH C PAlUOHAIBHBIM IOKa3aTeleM;
UCIIONIb30BaTh CBOMCTBA JorapudmoB Juisi MpeoOpa3oBaHUs JIOTapUPMUUYECKUX
BBIPAKEHUI; CBOOOJIHO OMEPUPOBATH MOHATUSAMU: UPpPALMOHAIbHbBIE, TOKa3aTeIbHbIC
U JIorapu(MUUecKre ypaBHEHHsI, HAXOUTh WX PEIICHUS C TTOMOIIBI0 PAaBHOCUIIBHBIX
MEPEeXOI0B WM  OCYIIECTBIISII MPOBEPKY KOPHEW; TMPUMEHATh OCHOBHBIC
TPUTOHOMETpUYECKHEe (GOpMyNbl i MpeoOpa3oBaHUsl  TPUTOHOMETPUUYECKUX
BBIPKEHUN; CBOOOJHO OMEpPUPOBAThH MOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE,
OPUMEHITh  HeoOXoauMmble  (OpPMYJIBl  JJii  PEHIeHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YpaBHEHUI; MOJEIUPOBATh peajbHble CUTYallMd Ha S3bIKE
anreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCIIOBHIO 3a/layM,
UCCIIEZI0BATh TOCTPOECHHBIE MOJIENH C UCTIOIB30BAHUEM arlnapara aireopsl.

@yukuuun " rpaguKU: CBOOOIHO ONEPUPOBATH TMOHATUAMU: (YHKIUS,
crocoObl 3aanus (QYHKIUHM, B3aUMHO OOpaTHble (QYHKIUM, KOMITO3UIUS (YHKIIHIA,
rpa@uKk QyHKIMH, BBIMOIHATH 3JE€MEHTapHbIE PpeoOpa3oBaHus rpa@uKoB PyHKIIHIA;
CBOOOJIHO OINEPUPOBATH MOHSTHUSIMU: 00JIACTH OIMpPENEICHUSI U MHOXKECTBO 3HAUYECHUU
GbyHKUIMU, HYTW (QYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA; CBOOOJIHO OIEPUPOBATH
MNOHATHUSIMU: YETHBIE U HEUETHBIE (YHKINUU, TIEPUOIUYECKUE (PYHKIIMH, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIHUH, MAKCUMyMbl U MHUHUMYMbl (QYHKIUH, HauOoOJbllee U
HauMeHblllee 3HAaYeHHe (YHKIMU Ha NPOMEKYTKE; CBOOOJHO ONEpUPOBATH
HNOHATUSAMU: CTeNeHHass QYHKIUS C HAaTypalbHBIM U LIEIbIM IOKa3zaTeneM, rpaux
CTENEHHON (YHKIMM C HATypaJbHBIM U LIENBIM IOKa3aTeneM, rpaduk KOopHsS N-oi
CTeTIeHW Kak (yHKIMKM OOpaTHOM CTENeHM C HaTypaJbHBIM IOKa3aTeleM;
OIEepUPOBATh MOHATUSIMHM: JUHEWHAs, KBaApaTUyHas U ApoOHO-TMHEHHAss QyHKIUH,
BBITMIOJIHATh 3JIEMEHTApHOE HCCIEAOBaHWE M TIOCTPOEHHE HMX TpadUKOB; CBOOOIHO
ONEpUPOBATh TMOHATHSAMH: TIOKazaTenbHass W Jorapupmudeckas (QyHKIUH, HX
CBOICTBA U IpadUKHU, UCMOJIB30BATh UX IPAPUKHU JJIs1 PELLICHUSI YPaBHEHU; CBOOOIHO
ONEepUPOBATh TMOHATUSAMH: TPUTOHOMETPUYECKAS OKPYKHOCTh,  OINPEICIICHHUE
TPUTOHOMETPUYECKUX (PYHKIMII YHUCIOBOrO aprymMeHTa; HCHOJb30BaTh TIpaduku



(GyHKUMI A7 UCclenoBaHMs MPOLECCOB U 3aBUCUMOCTEH NpU PELICHUH 3a]ad W3
ApyruX y4eOHbIX MpPEIMETOB U peajlbHOM JKHM3HH, BBIpaXaTb (opMyIaMu
3aBUCHUMOCTH MEXIY BEIMUMHAMU;

Hayana maTreMaTH4ecKOro aHajaM3a: CBOOOJHO ONEPUPOBATh IOHATHUSMHU:
apupmernyeckass M TIeoMeTpuyYeckas Iporpeccusi, OECKOHEYHO yObIBaromas
reoMeTpuYecKasi MpOrpeccus, JUHEHHBIM M HSKCIOHEHIMAIbHBIA poOCT, (opmyna
CJIO’KHBIX ITPOLIEHTOB, UMETH MPEACTABIEHUE O KOHCTAHTE; UCII0JIb30BaTh IPOrPECCUN
JUISL PELICHUsl pealIbHbIX 3a/ay MPHUKIAJHOTO XapakTepa; CBOOOJHO OIEPUpPOBATH
HOHATUSMU:  TIOCJIEN0BATEIbHOCTb, CIIOCOOBI  3a/laHusl  IOCJIEe0BATEIbHOCTEH,
MOHOTOHHBIE U OIPaHUYEHHBIE M10CIIE0BATEIbHOCTH, IOHUMATh OCHOBBI 3aPOXKIEHUS
MaTeMaTUYECKOro aHalln3a Kak aHajin3a OECKOHEUYHO MajblX; CBOOOIHO ONEpUPOBATH
HNOHATUSIMU: HENpepbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka pyHKINH, aCUMITOTHI
rpaduka QyHkunu; cBOOOJHO ONEPUPOBATH MOHATHEM: (YHKIUS, HEMpephIBHAs Ha
OTpE3Ke, NPUMEHATh CBOWCTBA HENPEPBIBHBIX (QYHKUUH JUId peuieHus 3aaad;
CBOOOJIHO OINEpPUPOBATH IMOHATUSAMH: IepBasi W BTOpas NPOM3BOJAHBIE (DYHKIMH,
KacaTeiabHas K rpaduky QyHKIMU; BRIYUCIATh NPOU3BOJHBIE CYMMBI, IIPOU3BECHNUS,
YaCTHOIO W KOMIIO3UIMHM JIBYX (YHKIMHA, 3HaTh NPOMU3BOJHBIE 3JIEMEHTAPHBIX
(PyHKLMIA; UCIIOIB30BaTh FEOMETPUUYECKUI U (PU3NYECKUI CMBICI MPOU3BOJHON IS
peleHus 3aau.

MHoskecTBa M JIOTHKA: CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MHOXECTBO,
orepanyy HajJ MHO)KECTBAMH; HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIHN ammapar
JUISL OTMCAHUSl peaJIbHbIX MPOLIECCOB M SBJIEHWM, NMPU PELIeHWH 3a7ad U3 JIPYrux
y4eOHBIX MPEAMETOB; CBOOOAHO OMNEPUPOBATH MOHATHUAMHU: ONpEIEICHUE, Teopema,
ypaBHEHUE-CIIEACTBUE, CBONCTBO MAaTeMaTH4YEeCKOro OOBEKTa, J0Ka3aTelbCTBO,
paBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

Coaep:xanue 00yueHust

Yucaa u Beiunciaenus. Pannonansupie yncna. OObIKHOBEHHBIE U JECSITUYHBIC
Ipodu, TMpOLEHTHl, OeckoHeuHble Tepuoanyeckue apodu. [lpumenenue npobeit u
IPOLIEHTOB /JI PEIICHUs TMPUKIAIHBIX 3aJad M3 Pa3judHbIX OTpacieldl 3HAHUN U
peanpHON XKU3HU. JleHCTBUTENbHBIE YHncia. PanuoHanbHble W MPpalMOHAIBHBIC
yucina. Apudmernyeckue ornepanuud ¢ JeHCTBUTEIbHBIMH 4YHclIaMu. Moyib
JNEHUCTBUTENBHOIO YMCia W ero coucTBa. [IpuOnmkEéHHbIE BBIYMCICHUA, MpaBUiia
OKpYTJICHUs, TNMPUKHUIKA W OLEHKAa pe3yJibTata BblUKCICHUWA. CTENeHb C LENIbIM
nokasarenem. bunom Hpiorona. lcnonbs3oBanue mnonxonsied ¢GopMbl 3amucu
JNEUCTBUTENBHBIX YHCENI JJISI PEHICHUsT NPaKTHYECKUX 3a7ad W TNpPEACTaBICHUS
JTaHHBIX. Apr(PMETHIECKUI KOPEHb HATYpaJIbHOM CTENEHH U ero cBoicTBa. CTeneHb ¢
pallMOHAJIBHBIM  IIOKa3aTeieM U €€ CBOMCTBA, CTENEHb C JACUCTBUTEIBHBIM
nokazaresnem. Jlorapudm uucna. CoiictBa norapudma. JlecaTuaHbie U HaTypaIbHBIC
norapudmbl. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTAHI€HC YUCIIOBOr0 ApryMEHTA.

YpaBHeHuss u HepaBeHcTBA.ToXIeCTBa U TOXIIECTBEHHBIC MPEOOPA3OBAHMUS.
YpaBHeHUE, KOPEHb yYpaBHEHHMs. PaBHOCUIIBHBIE YPABHEHUS U YPaBHEHMS -CIICICTBHUS.
HepasenctBo, pemienue HepaBeHCTBA. OCHOBHBIE METOABI PELICHUS LENbIX U IPOOHO-
palMOHAIBLHBIX YPAaBHEHUN W HEPABEHCTB. MHOIrOWJIEHBbI OT OJHOM MEPEMEHHOM.
Jlenenne MHOrowieHa Ha MHOTOWwIeH ¢ octaTkoM. Teopema be3dy. MHorouseHsl ¢



nenbiMu - kodpdurmentamu.  Teopema Buera. IlpeoOGpa3oBaHusi  YHCIOBBIX
BBIPDAKEHUN, COAEpKAUIMX CTENEHM U KOpHU. VppauuoHalbHbIE YpaBHEHUS.
OcCHOBHBIE METOIbl pEIICHUS HpPpPALMOHAIBHBIX ypaBHeHHH. IlokaszarenbHble
ypaBHeHMs.  OCHOBHBIE  METOJbl  PEIICHUS  [OKAa3aTelbHBIX  YPaBHEHMII.
[IpeobpazoBanue BbIpakeHHH, cogepxamux Jjorapudmel. Jlorapupmudeckue
ypaBHeHUsl. OCHOBHbIE METOJIbI pelleHUs JorapupMuueckux ypaBHeHHd. OCHOBHbIE
TPUTOHOMETPUYECKHUE (bopMyIblL. [IpeobpazoBanue TPUTOHOMETPUUYECKUX
BBIpOKCHUM. PellleHne TpUrOHOMETPUYECKHX YypaBHEHUU. PemieHne cucrem
JIMHEHHBIX ypaBHEHWH. Marpuia CUCTEMBbl JMHEHWHBIX ypaBHEHUH. Onpenenurenb
MaTpuLbl 2X2, ero reOMETPUYECKUI CMBICII U CBOWCTBA, BEIYMCIICHUE €TI0 3HAUCHMUS,
MPUMEHEHHUE ONMPEACIIUTEN ISl PEIICHNs CUCTEMbl JUHEHHBIX yYpaBHEeHH. Pemienne
MPUKJIAJHBIX 3a7a4 C IOMOIIBK) CHCTEMBI JIMHEMHBIX ypaBHeHHW. MccnenoBanne
IIOCTPOCHHOM MOJENM C MOMOIIBI MaTtpul, W onpexnenureneu. lloctpoenne
MAaTEMAaTUYECKUX MOJEIIEN pEeaJpHOW CUTyallud C IIOMOLIBK0 YPaBHEHUU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMII M HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX
3a/1a4 ¥ 33724 U3 pa3InyHbIX 00JaCTeN HAYKH U PEaIbHON KU3HU.

@®yukuun u rpapuxn. DOyHkiys, crocoObl 3amaHus ¢QyHKIMHA. B3anMHO
oboparnbie ¢yHkimu. Komnozummst ¢yskuwmii. ['paduk ¢GyHkmmu. DnemeHTapHBbIC
npeoOpazoBanus rpadukoB GpyHkimi. O6JacTh ONPEASTICHUSI 1 MHOYKECTBO 3HAUYECHUN
¢yuxuuu. Hynmu ¢ynkuuu. IlpomexyTku 3HakonocTtossHCTBAa. UETHbIE M HEUETHBIE
¢byukuuu. Ilepuoguueckue ¢ynkuun. [IpomMexxkyTkM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl u MUHUMYMBI GyHKUMUA. Haunbonbiiee u HauMeHblee 3HAYCHUS
byHKIIMK Ha TpoMexyTKe. JInHelHasa, KBaapaTuyHasi U IPOOHO-IMHEWHAS (PYHKIIUH.
DneMeHTapHOe HCCle0BaHUE U MOCTpoeHue ux rpaduxo. CreneHHas QyHKIUS C
HaTypaJIbHbIM U LieibIM moka3zareneM. E€ cBoiictBa u rpaduk. CsolicTBa u rpaduk
KOpHsI N-O CTENEeHH KaK (PYyHKIIMU OOpaTHOW CTETEHU C HATypaJbHBIM MOKAa3aTEIeM.
ITokazatenbHass wu Jjorapudmudeckas QyHKIUHA, HX CBOMCTBA H T'paUKH.
Hcnonp3oBanue rpadukoB GyHKIUMN IS pelIeHUs] ypaBHEHHUH. TpUroHomMeTpudeckas
OKPY>KHOCTbB, OIpe/eleHne TPUTOHOMETPUUYECKUX (YHKIIM UYMCIOBOTO apryMeHTa.
@OYHKIIMOHANIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax U sBICHUSX. |'paduku
peanbHbIX 3aBUCUMOCTEM.

Hauvana matemaTudeckoro ananusa. [locienoBarenbHOCTH, CIOCOOBI 3ajaHUs
MOCJIEIOBATENIBHOCTEN. MeTroa MareMarTu4eckol WHAYKUMA. MOHOTOHHBIE U
OTpaHUYEHHBIE IOCJIENOBATENIBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTEMaTHYECKOTO
aHaJln3a Kak aHaiu3a OECKOHEYHO MablX. Apudmerndeckas M TreoMeTpUyecKas
nporpeccud. beckoHeuHo yObIBaromiass reomerpuueckas mnporpeccus. Cymma
OCCKOHEUHO  yOBIBAIOIIEH  TeOMETPUYECKOM  mporpeccud.  JIMHEWHBIA |
AKCIIOHEHIMANBHBIA pocT. Hncino e. Dopmyiia CioKHbBIX NPOLUEHTOB. Mcnonb3oBanue
IPOrPECCUN ISl PELLIEHUSI PEAVIbHBIX 3a]a4 MPUKIIAJHOrO Xapakrepa. HenpepbiBHbIE
¢yHkIMM U uX cBoicTBa. Touku pa3pbiBa. ACUMOTOTH TpadUKOB (PYHKIIHIA.
CpoiicTBa (pyHKIMI HEMpephIBHBIX Ha OTpe3ke. MeTol MHTEPBAIOB JISl PEIICHUs
HepaBeHCTB. [IprMeHeHue CBOWCTB HEMpPEpBIBHBIX (DYHKUMU A pelieHus 3ajad.
IlepBas u BTOpas npousBojHbIE (QyHKUUU. OmnpeneneHue, TE€OMETPUUYECKUH U
(¢u3nuecKuii CMBICII MPOU3BOAHOW. YpaBHEHUE KacaTelabHOW K rpaduky (pyHKIMH.
[IpousBoanbie 3neMeHTapHbIX (yHKIMI. [Ipon3BogHast CyMMBbl, MPOU3BEIACHMUS,
YaCTHOT'O Y KOMITO3UILIMU (PYHKIIHA.



MHoskecTBa M JIOTHKA. MHO)KGCTBO, orncpany Haad MHOXCCTBAMH MU HX

cBoiicTBa. [lnarpammsbl Oilnepa—Benna. [IpumeHeHne TEOpETUKO-MHOKECTBEHHOTO
arapara Juisi ONHUCAHUS PEAIbHBIX IPOLIECCOB U SIBICHUM, IIPU PELICHUU 3a7ad W3
Ipyrux y4eOHbIX mpenMmeToB. OrmpejeneHue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOTrO
00BEKTa, CIEICTBHE, 10KA3aTEeIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

TEMATHUYECKOE INIAHUPOBAHUE

No HanmenoBa | Mogynb paboueiil mporpaMMbl BOCIIUTAHUS KomunuectBo
/I | HUE pa3/iesioB U «IIx0onpHBIN yPOK» 4acoB
TEM MIPOrPAMMBI KoHTp
OJIBHBI
Beer
o e
pabor
bl
1. Ypox «OBX» (ypok moAroToBKHU AETEH K
JEUCTBUSM B YCIOBUAX paznuyHoro poja UC,
cOOJTI0/IeHNEe TEXHUKH 0€30MacCHOCTH BO BpEeMSI
MHOX%€eCTBO
. y4e0OHO-BOCTIUTATEILHOTO MPOIIecca)
JENCTBUTEIBHBIX 9
- 2. YPOK MYKeCTBa, MOCBSALICHHbII OKOHYaHUIO
) Bropoit MupoBoii BoiiHbI (3 CEeHTAOPST)
MHorouyieHsl. N .
3. Ypok, nocBIMEHHBIN [[HIO conuaapHOCTH B
Pannonanbnbie
1. ABHCHIS I 00pn0Oe ¢ Teppopu3MoM (3 ceHTAOPs) 24 1
P 4. Ypok, nocBsilieHHbIN BecemupHOoMy THIO
HEPABEHCTBA.
rPaMOTHOCTH;
CucTemsl 5. Ypok, nocBsmEHHbI Mex1yHapOoJHOM
JIMHENHBIX - PO, yHap Y
. JTHIO MUDa;
ypaBHEHUI .
6. Ypok, nocBseHHbId [JHr0
["ocynapcTBenHoro rep6a u ['ocymapcTBeHHOTO
dnara Pecryosuku Kppim;
OYHKINUU U 1.Ypok, nocBsaménHbIN J{HIO HAPOIHOTO
rpaduKu. enuHcTBa (4 HOSIOps);
2 Crenennas 2. Ypok, NOCBSIMIEHHBIN J[HIO mamMsTH TOTUOIINX 12 1
" | pyHKIMS C MIPY UCTIOTHEHHUH CITY>KEOHBIX 00s13aHHOCTEM
LEJIBIM COTPYIHMKOB OPTaHOB BHYTpeHHUX Aen Poccun.
IIOKA3aTeJIeM
Apudpmernuecku | 1.Ypok, nocsseHHsii [{xio poxxaenus Jena
1 KOpeHb N-oii Mopo3a;
3. | cTemneHu. 2.Ypok 310poBbs u nponaravasl 30XK; 15 1
NppanmronanbHbl
€ ypaBHEHUS
4 IToka3arenpHas 1. Ypok, nocBsiménnbiii J{HI0 10 1
" | byHKIWMS. INocynapcTBennoro rep6a Poccuiickoit




Iloka3arenbpHbBIE

denepanuu ;

YpaBHCHUSA 2. Ypok, nocBsitieHHbli 115-neturo co nus
poxnaenus nerckoro nucarens H.H. Hocoga;
3. Ypok, nocBaménHsiin {00 1006poBosbiia
(BomonTépa) B Poccun
1. Ypok, nocesménnsiii J[aro ['epoe OTeuectna;
Jlorapudmuuecka | 2. Ypok, nocsiieHHsi J{oro Konctutymm
g pyHKIMSL. Poccuiickoit @eneparuu; 18
Jlorapudmuyeckn | 3. Ypok, MOCBSIICHABIA J{HIO pOXKISHUS
€ YpaBHEHUS KpOCCBOP/A;
4. Ypok, NoCBSIEHHBIN JIHIO CEMEMHBIX KOPHEH;
1. Ypok, noceseHssiit J{ato PecryOnuku
Kpbim;
2. YpoK, NMOCBSIIEHHBIN J[HIO POCCHIICKOTO
Tpuronomerpuue | CTyJI€HYECTBA;
CKHE BbIpaXeHHs | 3. YPOK, NOCBSIICHHBIN J[HIO pOCCUICKON 22
Y YpaBHEHUS HaYKH;
4. Ypok MyxkecTBa, NOCBAILIECHHBIN [[HIO mamsTh
0 poccusiHaX, UCTIOIHSBIINX CIY>KeOHBIN JOMT 32
npeaenamu OTe4yecTna;
[TocnenoBarenbH | 1. Ypok, mocBsmeHHbIA [JHIO 3aIIUTHHUKA
OCTH U OreuectBa (23 depans); 10
IPOrPECCUN
1. Ypok «/lens Boccoenqunenust Kpeima ¢
Poccuelii;
2. YpOK, NOCBSIIEHHBIM MeX1yHapOZHOMY
HenpepsiBHbIE PRCHCROMY AHIO, .
3. Ypok, nocesiieHHslii BceMupHOMy JHIO
byHKumn. , 20
[IpousBoHas 1eatpa,
4. Jlens cmexa u tomopa. Ilucarenu cmerorcs;
5. Ypok, nocBsIeHHbIN [IHIO 310p0oBBs «Pexum
nutanua. Buramunsl. X pons g5 pactymiero
OpraHUu3May;
1. Ypok, nocesménnsiii J{Hro Koncturyunn
Pecny6nuiku Kpeim ;
2. Beepoccwuiickuii ['arapunckuii ypok «Kocmoc
- 3TO MbD»;
[ToBTOpEHME, 3. Ypok «OBbX», nocsmieHHsbli JHI0 noxapHOi
0000111EeHHE, OXpaHbl; 5
cucremaruzanus | 4. Ypok, nocesménnabsii [Ipazaguuky BecHbl n
3HAaHUU Tpyna;

5. YpOK My»xeCcTBa U BOMHCKOMW CJIaBBHI,
nocBsieHHbd [{Hto [ToOenbl coBeTckoro Hapoja
B Benmmkoit OreuectBenHoi BoitHe 1941-1945 r;




OO6I111e€e KOIMYECTBO YaCOB 0 ITPOrpaMme 136 | 9

Y4eOHO-MeTOAUYECKOE U MaTepHaAJIbLHO-TEXHHUYECKOe o0ecrnieueHue
0o0pa3oBaTeIbHOIO NMpouecca

Anrebpa u Hayana MaremaTuueckoro ananmza. 10 kmacc : y4yeOHMK — Juid
o011eo0pa3oBaTebHbIX OpraHu3alui : 0a30Bbli M YruIyOJieHHBIH ypOBHU /

[C.M.Huxkonbsckuit, M.K.ITorarmoB, H.H.Pemernukos, A.B.IlleBkun].10-¢ u3a. M. :
[Ipoceemenue, 2022.

AnreOpa ¥ Havana MaTeMaTHYECKOro aHaiuza. Meroauueckue pekomeHaauuu. 10
KJ1acc: mocobue nms yuurenein odieoopaszosat. opranuzamuii / M. K. [Toramnos,A. B.
[IeBkun. — M. : [Ipocsemenue, 2013.

[ndposbie oOpasoBaTeabHbie pecypebl u3 Equnoit koaexknuu LHOP
http://school-collection.edu.ru/

https://100ballnik.com/

https://mathb-ege.sdamgia.ru/
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