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INOACHUTEJIbBHAS 3AIINCKA

YueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAIM3a» SIBISCTCS OJHHUM W3
Haubosee 3HAUMMBIX B IMPOTrpaMMeE CpEAHEro oO0IIero o0pa3oBaHHUsA, MOCKOIBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3zy Uil HM3y4eHHsS BCEX EeCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBIILICHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruUX JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHHUS B MaTeMaTU4Yeckoil popme.

Y4eOHbIN Kypc anreOpbl M Havajdl MAaTEMaTHYeCKOrO aHaln3a 3aKJIaJbIBACT OCHOBY JUIS
YCIEIIHOTO OBJIAJICHUSI 3aKOHaMU (U3UKHU, XUMHH, OWOJOrMHM, TOHUMAaHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS AKOHOMHMKH M OOINECTBEHHOHM >KM3HHU, IMO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BATh WX JJIS
JAIbHEWIETo o00pa3oBaHUMs W B IIOBCEJIHEBHOW JKM3HH. B TO Jke€ BpeMs OBJaJIcHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTUYeCKOrO aHaIn3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUSI C MMOMOIIBI0 UHIAYKIIMU U PacCyX AaTh NEAYKTUBHO, UCIOIb30BaTh 00OOIICHHE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpPEaTHUBHOE M KPUTHUYECKOE
MBIIIUICHHE.

B xome m3ydeHuss ydeOHOro Kypca «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIU3a»
oOydaromuecsi MOJy4aloT HOBBIM OMNBIT PEIICHUS MPUKIAJHBIX 3a/la4, CaMOCTOSTEIbHOTO
MOCTPOCHHUS MATEMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallUd, MHTEPIPETAllMH MOJYyYCHHBIX
pelIeHui, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007aaeT 3HAUYUTENbHBIM BOCHUTATENBHBIM ITOTEHIIMAIOM, KOTOPBII
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOMIHMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenubuky ydeOHOM  JesaTenbHOCTH, Tpedyromeit
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUS, CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJTY4YE€HHBIN pe3ynbTar.

B ocHoBe meronukm oOydeHHs anreOpe W HadajiaM MaTeMaTHYeCKOTO aHaIN3a JICKHT
JEeSTEIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykrype yuebHOTO Kypca «Anredpa W Havyajga MaTeMaTHYECKOTO aHAIHM3a) BbIJIETICHBI
CIEeyIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Uucna U BbUUCIHCHUS», «DyHKIMH U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Havana maremaTrueckoro aHanmusa», «MHOXKecTBa U
Joruka». Bce OCHOBHBIE COIEPKATEIHLHO-METOAWYECKUE JIMHUUA H3YYarOTCS Ha MPOTSHKEHUU
JIByX JIET OOYyYeHHsI Ha YPOBHE CpeHEero ooOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBHIMH TeMaMu U paszaenamu. J[aHHBIH ydeOHBIH Kypc
SBIISIETCSI MHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe Ccolep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCUUIUINH, TAaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYECKHI aHaIu3,
TEOpHsl MHOJXKECTB, MareMarhdeckas jorumka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
(dbopMHpyeTCsl ¥ COBEPIICHCTBYETCS YMEHHE CTPOMTH MaTeMaTHYeCKyl0 MOJENb peaTbHON
CUTyallid, TPUMEHATh 3HaHUs, TMOJY4YCHHBIC MPU U3YYCHHUU y4eOHOTro Kypca, A pelieHus
CaMOCTOSITENTFHO CPOPMYIMPOBAHHONH MaTeMaTHYeCKOW 3afad, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKass ~ JUHUA ~ «UwWcma W BBIUUCICHHS» — 3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanms. Ha ypoBHe cpeaHero oOmiero odpazoBaHus 0codoe
BHUMaHUe yjaemnsieTcs GOpMUpPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCITONTb30BaHKE PA3IMUHBIX (HOPM 3alMCH YHCIa, YMEHHE NIeNaTh MPUKUIKY, BHIOIHATH
npuOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIE BRIPAYKEHUS, pab0OTaTh ¢ MATEMaTHIECKUMU



KOHCTaHTaMH. 3HAKOMbIE OOYyJaroNIMMCs MHOXECTBAa HATYPAJIbHBIX, IENIBIX, PAllUOHATBHBIX U
JIEHCTBUTENILHBIX YHCEJ JOIOJHSIIOTCS MHOMKECTBOM KOMILIEKCHBIX 4Hceld. B KaxkaoM M3 3THX
MHOKECTB PAaCCMaTPUBAIOTCS CBOMCTBEHHBIC €My CHEIU(DUUSCKHUE 3a/1a4d U OTepaIliu: JIeJICHUE
HAIEJIO, OMNEPUPOBAHME OCTATKAMH HAa MHOXECTBE IICNIbIX 4YHCEN, O0co0ble CBOMCTBa
palMOHANBHBIX M MPPAlMOHATBHBIX YHCEI, apU(PMETHUCCKUE ONEPAIMH, a TAKKE H3BJICUCHHE
KOpHSL ~ HAaTypaJIbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. braronmaps
MOCJICIOBATEILHOMY  PAacCHIMPEHHIO  Kpyra  HCIOJB3YeMBIX  YHCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX TMPUMEHEHUS JUIS peUICHHs pPa3IMYHbIX 3aaad  (opMupyeTcs
MIPEACTABIICHHE O CJAWHCTBE MATEMAaTHMKH Kak HAaykKH M €€ pOoJIM B IOCTPOCHHHM MOjeeh
peaTbHOTO MHPA, IMUPOKO UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIHS.

Jlunusa «YpaBHEHUS W HEPABEHCTBa» pPEaAM3yeTCs Ha MPOTSHKCHMHM BCETO OOy4YeHHUs Ha
YpOBHE CpeaHero oO0Iero oO0pa3oBaHMs, IIOCKOJIBKY B KaxIoM pasnaene I[Iporpammbl
MIPEAYCMOTPEHO pelIeHUEe COOTBETCTBYIONIUX 3a/ad. B pe3ynpTaTe oOyuaromuecs OBJIaJIEBAIOT
pPa3IMYHBIMM ~ METOJAMHU  PEIICHUS PalUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTeIbHbIX,
Jorapu(MUUECKUX ¥ TPUTOHOMETPUUYECKUX YpaBHEHWH, HEPABEHCTB M CHCTEM, a TakKe 3ajad,
coaepxamux mapaMmerpsl. [lonydeHHble YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBIO TPOU3BOJHOMN, MIPH PEIICHUH MPUKIIAJAHBIX 33/1a4 U 33]]a4 Ha HaXOXKJCHHE
HauOOJIBIINX U HAMMCHBINUX 3HAaYeHWH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUN BBINONHATH pacuéTel Mo (GopmynaM, HpeodpazoBaHUs
palroOHATBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUHN, a TAK)KE BBIPAKCHUM,
collepKallX CTernmeHu u Jjorapudmel. braromaps uzydeHuro anreOpanyeckoro marepuana
MPOUCXOIUT JalbHEHIIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PEHICHHS TPAKTUYECKUX U €CTeCTBEHHO-
Hay4YHBIX 3a]1a4, HarJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUSA «DYHKIUU U TpadUKM» TECHO MEPEIIeTaeTCs C
JpYrUMU  JUHUSAMH  Y4eOHOrO  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1  Marepuana. V3yueHue  CTENeHHOM, IO0Ka3aTelbHOM,
Jorapu(MUUECKOM U TPUTOHOMETPUUYECKHUX (DYHKIIMM, UX CBOMCTB U rpadUKOB, UCIIOIH30BAHNE
byHKIMI U pemieHusl 3a7ad U3 APYTUX Y4eOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHMM aHaJM30M, TaK M C pelIeHHeM ypaBHEHUN W HepaBeHCTB. [Ipu
3TOM OOJNbIlIOe BHUMaHUE yaenseTcss (POPMUPOBAHUIO YMEHHS BbIpaxarh QopmMylaMu
3aBUCUMOCTH MEXIY Pa3JIMUYHbIMU BEJIMYMHAMU, UCCIIEAO0BATh MOJYYCHHbIC (DYHKIIUU, CTPOUTH
ux Tpaduku. Marepuan STOM coAep)KATENIbHONW ITUHUHM HAlelleH Ha pa3BUTHE YMEHUW U
HAaBBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXIy BEIUYMHAMHU B paziInyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIlHH,
HCITOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHast muHus «Hagana maTeMaTHYeCKOTO aHajau3a» TMO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00YyJarommuMmcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIIHH, OMPEIeIsITh UX
HauOOJIbIIIMEe U HAUMEHBIINE 3HAUEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHWs TporieccoB. JlaHHas conepykaTelibHas JMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIIOCTPOEHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxOJIUTh HaWJIydlllee pelIeHWe B TPHUKIAIHBIX, B TOM YHCJIE COIUAIbHO-DKOHOMHYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYEeCKOrO aHajgn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH KaK HAyKH, U
00 UX aBTOpax.



CopepxarenpHo-MeTonuyeckass JuHHUS «MHOXeCTBa M JIOTHKa» BKIIOYaeT B cedd
AJIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeliarailoT Haubolee
YHUBEPCAJIBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3/eibl MaTeMaTUKA W €€ NPUIIOKEHUH, OHHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUS B efuHoe 1enoe. [loatomy
BaXHO JIaThb BO3MOXHOCTH OOydYaroUmleMycCsi MOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH U HCIOJNb30BaTh €ro JJis BBIPAXEHHS CBOUX MbICiIed. Jpyrum
BaXHBIM IIPU3HAKOM MaTEMaTHUKU KaK HAyKH CIEAYET NPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000OCHOBaHMI U  CJIEIOBaHHE OMNPEACNEHHBIM IPaBWJIaM IOCTPOCHHS JOKAa3aTeJIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTEMaTHYeCKOH JIOTHKH CIIOCOOCTBYET DPAa3BUTHUIO JIOTHYECKOTO
MBILUICHUS] 00yYarOUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXJICHUS HA OCHOBE JIOTMUECKUX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTO MBIIIIIICHHS.

B yue6HOM Kypce «Anredpa u Havajga MaTeMaTUYECKOTO aHajIn3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPHIE MpPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIEIe peaqbHBIX CUTYallMi, UCCIEAOBAHUS 3TUX MOJEINEH ¢ MOMOIIBIO
ammapara ainreOpsl ¥ MaTeMaTHYecKOro aHaIN3a, WHTePIPETAllH IOJYYEeHHBIX pPe3yJbTaToB.
Takue 3agaHUs BIUIETEHBl B KaXAbIH W3 pa3felioB MpPOrpaMMbl, MOCKOJIBKY BECh MaTepuai
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCS JUIsl pelIeHHs NpUKIagHbIX 3azad. [lpu pemeHun
peallbHBIX MPAaKTHYECKUX 3a7ad oOydaroluecss pa3BUBAIOT HAOIIOJaTeNbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh aHAJOrMI0, 0000wWaTh U
KOHKpPETH3UpOBaTh mpobieMy. JlesaTensHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEILICHUS
IIPUKIIAIHBIX 3a/1a4 OpraHU3yeTcs B MPOILECCE U3YUEHUsl BCEX TeEM yueOHOro Kypca «Ainredpa u
Hayaja MaTeMaTUYeCKOro aHaInu3ay.

Ha u3yuenne yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUuYE€CKOTO aHAJIN3a» OTBOJIUTCSA
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 dJaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia v BbIYUCICHUSA

Pannonanbubpie yncna. OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuouyeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellleH s MPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIIEH 3HAHUHI U PEaJIbHOMN KU3HU.

JleiicTBuTenpHble uucia. PanuoHanbHbIE W MppalMOHANbHbIE 4Hcaa. ApupMeTHyecKue
ONepanyy ¢ JECHCTBUTEIBHBIMUA 4YHcIaMU. MOJyib NEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnuxKEHHBIE BBIUMCIEHUS, TpaBWJa OKPYIJIEHUs, MNPUKUAKA M OIEHKAa pe3ysbTara
BBIYMCIICHH.

Crenenb ¢ 1ensiM nokaszareneM. bunom HeroTona. Mcnone3oBanue noaxoasmei Gpopmel
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs MPaKTUYECKUX 3a]1a4 U MIPEJICTaBICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTBA.

CremneHp ¢ palMOHANbHBIM TIOKa3aTelleM U €€ CBOICTBa, CTENEHb C JCHCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CoiicTa orapudma. JlecaiTuunble 1 HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YHCJIOBOIO apryMmMeHTa. ApKCHUHYC, apKKOCHHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE IIpeoOpazoBaHuUs. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUS U YpaBHEHUSA-CIEACTBUs. HepaBeHCTBO, pellleHre HEpaBEHCTBaA.

OcHOBHBIE METObI PELIEHUS LENbIX U JIPOOHO-pallMOHATbHBIX YPaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OAHOM IEPEMEHHOM. JleleHue MHOrodjeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunuertamu. Teopema Buera.



[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTEIICHU U KOPHH.

WppanuonanpHble  ypaBHEHHsA. (OCHOBHBIE METOABl  PELIEHUS  HUPPaALMOHATIBHBIX
YpaBHEHUU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHUS [10KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJABI pEIICHHUS JIOTapU(PMHUECKUX
YpaBHEHUU.

OcHoBHBIE TpHUroHOMeTpHueckue (opmynsl. I[IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BbIpaXE€HUM. Perenrne TpuroHoMeTpuyecKux ypaBHEHHUM.

Pemienne cucreM IMHEHHBIX ypaBHEHMH. Marpuia CHUCTEMbl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro TIeOMETPUYECKUH CMBICII W CBOMCTBA, BBIUYUCICHUE
€ro 3HAa4YEeHMsI, NPUMEHEHHUE OINPEACIUTENs s PELIEHUS CHUCTEMBbl JIMHEHHBIX YpaBHEHUM.
Pemenne npukiagHeIx 3aJad ¢ INOMOLIbIO CHCTEMBl JIMHEHMHBIX ypaBHeHHMH. lccinemoBanue
IIOCTPOEHHOM MOJIETHU C TOMOUIBIO MAaTPULL U ONIPEAETUTENEN.

ITocTtpoeHre MaTeMaTUYECKUX MOJEJICH pealbHOM CUTyallud C IIOMOILBIO YPaBHEHHUH U
HepaBeHCTB. [IprMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MaTeMaTUYeCKUX 3ahad U
3ajlay U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUUHN U ITpadUKH

OyHKusA, crnocobbl 3amaHus (yHKUMU. B3anMHo oOpatHble (yHkiuu. Komnosunums
¢ynkuuii. ['paduk pyHkumun. DnemeHTapHbIe peodpa3oBaHus TPaPUKOB ()yHKITHIA.

OO6nacTp onpeneneHuss 1 MHOXKeCTBO 3HadeHui ¢yHkuuu. Hynmu ¢pynkuuu. Ipomexytku
3HaKonocTossHCTBA. YETHbIe M HeuéTHhle QyHKUWU. [lepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKIuu. HanOosnbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIUU Ha TPOMEKYTKE.

Jlunelinasi, KkBapaTU4yHasi U APpOoOHO-IHHEHHAs GYHKIUU. DIeMEHTapHOEe UCCIIE0BAaHUE U
MOCTPOCHHE UX TPAPHKOB.

CreneHHas (QyHKIUS C HaTypaJbHBIM M LENbIM Ioka3areneM. EE cBoiictBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
MIOKa3aTENEM.

[ToxazarenbHast u jgorapudmuueckas GyHKIUHU, UX CBOWCTBA U rpaduku. McnonaszoBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OINpEIEIIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHIM
YHCIIOBOTO apryMEHTA.

@OYHKIMOHATIbHBIE 3aBUCUMOCTH B PEANIbHBIX IMpolieccax U siBIeHUsX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hauyana mareMaTH4yeckoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TOCIe0BaTeIbHOCTEH. MeTo MareMaTHyecKon
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHalln3a Kak aHalin3a OECKOHEYHO MaJIbIX.

Apudpmernueckas U reoMeTpuyeckas — nporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOrpecCHi.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHnE IPOrPECCUU ISl PELIEHMSI pEaJIbHBIX 3a]a4 IPUKJIAJHOTO XapaKkTepa.

HenpepriBuble ¢(yHkuuu u ux cBoiictBa. Touku paspbiBa. ACUMOTOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul pEIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (QYHKIIU IS pelieHust 3a1a4.

[TepBas u Bropas nmpou3BojHble QyHKIMU. OnpeneneHue, reOMeTpUIecKuil U GU3NIeCKun
CMBICI POM3BOAHOM. YpaBHEHHUE KacaTeNlbHOM K rpa@uKy QpyHKIHH.

[Tpou3BosHbIe AreMeHTapHbIX (GyHKIMHA. [Ipon3BoHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIINU QYHKIUH.

MHuoxecTBa H JIOTHKA



MHOKeCTBO, Olepaly HajJl MHOXECTBaMU M WX CBOWCTBA. Jlmarpammel Diiepa—BeHHa.
HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O anIiapata [ OMNUCAaHUA PCAJIbHBIX IMPOHCCCOB U
SBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue,  Teopema,  CBOMCTBO  MAaTEMaTHYECKOr0  OOBEKTa,  CJIEICTBHE,
JI0KAa3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHS.

11 KITIACC

Yuciia ¥ BBIYHMCICHUSA

Harypaneuble u uensle yucna. [IpuMeHeHHe MNpPU3HAKOB JEIMMOCTH LEJbIX YHUCEN,
HanOobImMi oommii genutens (nanee — HOJl) u nammenbmee o6mee kpatnoe (ganee — HOK),
OCTAaTKOB IO MOJYJIIO, allroput™Ma EBKnMaa 11 perieHns 3a4a4 B LEJIbIX YUCIIAX.

KommnekcHble umcna. Anrebpawueckass W TpUTOHOMETpUYecKas (OpPMBI  3amUCH
KOMIUIEKCHOTO 4Yucia. ApudMeTH4ecKre onepaluu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCENI HAa KOOpAUHATHOM tockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu us3
KOMIUIEKCHOTO uucia. llpuMeHeHne KOMIUJIEKCHBIX 4YHCEN JJs peiieHus (u3ndeckux u
r€OMETPUYECKUX 3aa4.

YpaBHeHUs] M HEPABEHCTBA

CucremMa u COBOKYITHOCTh YpaBHEHHM 1 HEPABEHCTB. PaBHOCHIIbHBIE CCTEMBI M CUCTEMBbI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUUECKOU
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyecKux HepaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHaNIbHbBIX, HPPALMOHAIIBHBIX,
MOKAa3aTeNbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpuMeHeHre ypaBHEHUW, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYEeCKUX 3aJad U
3a7a4 U3 Pa3IMYHBIX oOJacTed HAayKW M peajbHOW JKHW3HM, HMHTEPHpPETalUsl IOJYy4E€HHBIX
pe3ynbTaToB.

DyHKIUHN U TpaPUKH

I'padux xommosunmu ¢yHKuui. I'eomerpudeckue oOpas3bl YpaBHEHUH M HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

['padmyeckue MerTonbl pelIeHHs YypaBHEHUNM M HEPaBEHCTB. ['paduueckue MeTOJbl
peleHus 3a4a4 ¢ IapaMeTpaMH.

Ucnionbs3zoBanue rpadukoB (YHKIMA I MCCIEJOBAaHUS MPOILIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4yecKoro aHajaimsa

[TpuMeHeHHe TPOU3BOAHOM K MCCIEIOBAHUIO (PYHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HanOobIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

[IpuMeHeHrne NPOU3BOAHOM [UIsl HAXOXKJIEHUS HaWIydllIero PEUIeHHs B IPUKIAIHBIX
3ajJayax, JAJs ONpeAeNieHUs CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOro (QopMyJjaol HiIu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. [lepBooOpa3HbIe 37I€MEHTapHBIX
¢ynkuunit. [IpaBuna Hax0XI€HUS TEPBOOOPA3HBIX.

Wuterpan. ['eomeTpryeckuil CMBICI MHTErpajiga. Belaucienre onpenenéHHOro MHTerpaina
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHne wuHTerpajga g HAXOXKIEHHUS IUIomiafed IIIOCKUX ¢GUryp u oO0OBEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemenuil nuddepeHManbHBIX ypaBHEeHHH. MaTteMaTndeckoe MoJeNupoBaHue
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInaNbHBIX YpaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJA MATEMATHYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaKIaHCKOro BOCIIUTAHMS:

Cc()OPMUPOBAHHOCTh ~ TPAKIAHCKOM TO3MIMH OOydYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakIAHCKOTO OOIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHUCTBOBATH C COLIMANBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKOM I'pa)IaHCKOW MIEHTHYHOCTH, YBOKEHHS K MPOLLIIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIECHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaTEMaTUKOB M POCCUKCKON MAaTEeMaTHYECKOW IIKOJbI, MCIOJB30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOIICHHE K  MHUPY, BKJIIOYas  OCTETHKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHICHWH, pacCyKIEHUH, BOCHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTh MaTEMaTUUECKUE 3HAHKS B HHTEPECAX 37J0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (30pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3anyeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN I€ATEIbHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYIO0JII00Us, HHTEPEC K pa3iIuyHbiM chepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO |
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNpaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHWE BIMSIHHUS COIMAJIBHO-
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUMAIBHOM Cpefbl, OCO3HAHUE
r00aTbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalusT Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPY>KAIOLIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCTIEJCTBUN JJISI OKPYKAIOIIEH CPEIbl;

8) HEeHHOCTH HAYYHOT0 TO3HAHMSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cgepbl
YEJIOBEUECKOW NESITEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh TPOSKTHYIO U MCCIIEIOBATEIBCKYIO NEATEIbHOCTh MHAUBUAYATHHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI



Ilo3HaBaTeIbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEACICHUS TOHATHUH,
yYCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCUPUKALMK, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTH U MPEOOPA3OBHIBATH CYKICHHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeuHst B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUMI;

JienaTh BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENBHO J10Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUM (IIPSMBbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHUs y4deOHOW 3aaauu  (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
peuieHusi, BbIOMpaTh HamOosiee TMOAXOMAUMH € Y4YETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue AeiCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HaHU, (OPMYIHPOBAThH
BONIPOCHI, (UKCHPYIOIIHE IPOTUBOPEUYUE, MPOOIEMy, YCTaHABIMBATH HCKOMOE H JIAHHOE,
dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBICHUSIMH, ITPOIIECCAMH;

CaMoCTOSTENbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOJABI MO PE3ybTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIECCA, a TAKKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIIUTHI HHGOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha BOMPOC M IS
pelieHus 3a1a4u;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3THYHBIX BHJIOB U  (QopMm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  WH(MOpMAIMIO, TMPEACTaBIATH €€ B pasnuuHblx  (opmax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HWH(OOpPMAIMM 1O CaMOCTOATENIBHO  CPOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (HOPMYJIMPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMH M LEISIMH
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHHA 110 XOJy pEHIeHUs 3aJadyd, KOMMEHTHPOBATh IOJYYCHHBIN
pe3ynbTar;

B X0Jle¢ OOCY)KJE€HUSl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEeMbl, MPOOJIEMBI,
pelraeMou 3aJa4y, BBICKA3bIBAaThb WJEH, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh paziiMndyve M CXOICTBO
MO3ULIKH, B KOPPEKTHOU popme (HopMyTHUpOBaTh pa3HOITIACHS, CBOU BO3PAKECHHUS;



IIPEICTaBIIATh PE3YJIbTAaThl PEIICHUS 3aJa4d, DKCIEPUMEHTa, HMCCIEAOBAaHUA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJady Mpe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIaH, AJTOPUTM DELICHUs 3aJaud, BBIOMpATh CIOCOO pemIeHHs C y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM HH(pOpMAaILUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMU MO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELICHU MaTEMaTUIECKON 3a1a4H;

NpPEeABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh IPH PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUAM, OOBSACHATH IPUUMHBI IOCTUKEHUS
WIM HENOCTH)KEHHUS pe3ylbTaTOB JAESITeIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHMMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpH
pelieHny y4eOHbIX 3a/Jay, NPUHUMATh IeJlb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeacssiTh BUABI padoOT, TOrOBapUBATHCS, 0OCYXKIaTh
MPOLIECC U PE3YNIbTAT pabOoThl, 0000IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (hopMax paboTel (0OCYXIeHHsS, OOMEH MHEHHIA, «MO3TOBBIC
HITYPMbD» U HHBIC), BBITIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JIPYTUMH 4JICHAMH KOMAaHJbI, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTepUsM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy o0yudenuss B 10 kjacce oOydaromuiics MOMYyYUT CIEAYIOLIUE IPEIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammbl ydeOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yucjaa 1 BLIYUCTEHUS:

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: PAIMOHATFHOE YHCIIO, OECKOHEUHasl MepPHOINIecKast
JIpo0b, MPOIEHTHI, UPPAMOHATHHOE YHMCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
YuCesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHSATH IPOOU M TIPOLICHTHI VISl PEIICHHS MTPUKIIAIHBIX 3aa4 U3 Pa3IUYHBIX OTpacien
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATHh TPUOIKEHHBIE BBIUMCICHUS, TPABWIA OKPYTJCHUS, MPUKUIKY M OILEHKY
pe3yJibTaTa BEIYMCIIEHUN;

CBOOOJIHO OIEPUPOBATh IMOHSATHEM: CTENEHb C IEJBIM ITOKa3aTeJieM, HCIOJIb30BaTh
MOAXOJANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCET JUIsl PEIIeHUs MPAaKTHYEeCKHX 3a7ad U
MPEJCTABIICHUS JAHHBIX;

CBOOOIHO OTEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYPaIbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH TOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOMHO OMEpUPOBATh MOHATHUSAMHU: JIOTapudM dYHCIA, IECITHYHBIE W HATypalbHbIC
norapudmsr;

CBOOOJHO OMEPUPOBATH MOHATHUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHUCIOBOTO
apryMeHTa;



OINIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJIHO ONEPHPOBATH NOHATUSAMM: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IOPUMEHATh Pa3jM4YHble METOJAbl PEIICHUS pPALUOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW NEPEeMEHHOW, MHOTOUIEH C
HeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOYJICHA, NPUMEHSTH JeJIeHHe MHOrOWwIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, Teopemy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJHO ONEpUPOBaTH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIia,
ONpesieIUTeNb MaTpulbl 2 X2 M ero IeOMETPUYECKUI CMBICH, MCIOJIb30BaTh CBOMCTBA
onpenenuTenst 2 X 2 Juis BIYUCICHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN [l PEIICHUs
CHCTEMBl JMHEWHBIX YPaBHEHHI, MOJENIUPOBATh pPEaJIbHblE CUTYallMH C IOMOIIBI0 CHCTEMBI
JUHEMHBIX YPAaBHEHMH, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIM C IIOMOIIbIO MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIy4YEHHbIN pe3ybTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa3oBaHUsl BhIPaKEHUI;

BBINOJIHATh ~ NPeoOpa3oBaHMs YMCIIOBBIX  BBIP@XKEHUH, CcOJEpXKallUX CTENEeHH ¢
PalMOHAJILHBIM [TOKA3aTENEM;

UCMOJIb30BaTh  CBOMcTBa  JylorapuMoB Ui npeoOpa3oBaHUS  JIOrapUPMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  IMOHATUSAMHU:  HMppalMOHANbHbIE,  IOKa3aTelIbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WIN OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPHUTOHOMETpHUYECKHMEe  (GOpMyJIBl Ui [peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJHO ONEpPUPOBATH IOHSATHEM: TPUTOHOMETPUYECKOE YPAaBHEHHME, MPUMEHSIThH
HEeo0Xo1uMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE aireOpbl, COCTAaBISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (QYHKIHS, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUUH, KOMIO3UIUSA (YyHKIMHA, rpaduk (yHKLIHH, BBIIONHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB QyHKINH;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMU: 00JAcTh OMNpEeAETeHUSs M MHOXKECTBO 3HAYCHMH
GyHKIMY, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: YETHbIE U HEUETHBIE (YHKUUH, MEPUOANYECKHE
(GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKUMH, MaKCUMyMbl W MHMHMMYMBI (YHKIUH,
HauOoJIpIIIee M HaMMEHblIlee 3HaYeHne (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHSMM: CTENEHHas (YHKIUS C HATypaJbHbIM M LIEJbIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HAaTYpaJbHBIM U LENIbIM IOKa3arejeM, rpaduk
KOpPHSI N-Oi CTeNEeHN KaK QYHKIIMH 0OpaTHOW CTENEHH C HATypaJIbHbIM ITOKa3aTeleM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHas, KBaJgpaTHUHAs M JApOOHO-IMHEHHas (QYyHKIUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: IMOKa3aTelbHas M Jorapupmuueckas (QyHKIHMH, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHHs YpaBHEHUH;

CBOOOJTHO OIEPUPOBATH IMOHATUSMHU: TPUTOHOMETPHUUYECKAsi OKPY)KHOCTb, OIpeIesieHHe
TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipaduku (QYHKUMN JUIST UCCIENIOBaHMS MPOIIECCOB M 3aBHUCHUMOCTEH IpH
pellleHnn 3aja4 U3 APYrux y4eOHBbIX MPEJAMETOB U PEaJbHOM KM3HU, BhIpaxaTh (opMyliaMu
3aBUCUMOCTH MEXy BETMUMHAMY;

Hayana MmaTeMaTH4eCKOro aHaJIM3a:
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CBOOOJTHO ONEpHpPOBATh MOHATUSAMM: apuUpMeTHdecKas U TeoMeTpHUUecKas MHporpeccus,
0eCKOHEUHO yOBIBaIOIIasi FeOMETPUYECKasi MPOTPECCHs, TMHEHHBIN U SKCTIOHEHIIMAIBHBIA POCT,
(bopMyIna CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PELICHUS PEATbHBIX 33/1a4 MPUKIJIATHOTO XapaKTepa;

CBOOOJHO ~ ONEpPUPOBATH  MOHATUAMHU:  IOCJIENOBAaTEILHOCTh,  CIOCOOBI  3aJaHMs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHHMYCHHBIE ITOCIIEA0BATEIbHOCTH, IIOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: HENpPEpbIBHBbIC (YHKIMU, TOYKU pa3pbiBa rpaduxa
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OMEpUpPOBATh MOHATHEM: (YHKIHS, HETpephiBHAsS Ha OTpe3Ke, NMPUMEHSATH
CBOWCTBA HENIPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a1a4;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMU: TIepBasi W BTOpas NPOM3BOJHBIC (DYHKIIHH,
KacarelibHasl K TpaduKy QyHKIINU;

BBIYUCIIATh TPOU3BOJIHBIC CYMMBI, HPOW3BEACHHUS, YaCTHOTO W KOMIIO3UIMH JIBYX
(GyHKLUH, 3HaTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKLIUH;

UCTIOJIF30BaTh T€OMETPUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMHU: MHOYKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH,

UCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJs ONUCaHMs peallbHbIX MPOLIECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO OIEpPUPOBATH IMOHATUSAMHU: OIpEAEIeHHE, TEOopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIE YypPaBHEHUS U
HEPaBEHCTBA.

K konmy o0ydenus B 11 kiaacce oOydaromuiicss MOMYYUT CIEAYIOLIUE IPEIMETHbIE
pe3yabTAaTHl IO OTAENBHBIM TeMaM padoueil mporpaMMel ydeOHOTO Kypca «Anrebpa M Hadana
MaTeMaTHYECKOro aHaJIN3a»!

Yuciia ¥ BbIYUCIICHUSA:

CBOOOZHO ONEpUPOBATh NOHATHUSAMU: HATypaJlbHOE U II€JI0€ YHUCIO, MHOXECTBa
HaTypaJIbHBIX U LENBIX YUCEN, UCIOJIB30BaTh NMPU3HAKK Aenumoctu nenslx uucen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl pEeLeHUs 3a7a4, MPUMEHATh alroput™ EBknnna;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBATh HATYypaJIbHbIE YHCIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
YHcell, Pe/ICTaBIsATh KOMIUIEKCHBIE YHCIia B ajreOpandyeckoi U TPUrOHOMETpHueckoi dopme,
BBINOJIHATH apu(METHUECKHE ONEPALUU ¢ HUMH U N300pa)xkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOAHO  ONepUpoBaTh  TOHATUSAMHU:  HUPPALMOHAIbHBIE,  IOKa3aTelbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXO0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEpPHUPOBATH TOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HeoOxoauMble (POPMYJIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CHCTEMa U COBOKYITHOCTh YPaBHEHUH U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOAUTh PEIICHUsI CHCTEMBI M COBOKYITHOCTEMN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;

pemiath palUOHANbHbIE, HpPpAlMOHAIBHBIE, MOKa3aTelbHbIe, JOrapupMuyeckue Hu
TPUTOHOMETPHYECKHE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOYJIM U TapaMeTphl;

OPUMEHSATH TpapUuecKue METObI Il pellleHs] ypaBHEHUI U HEPaBEHCTB, a TAaKkXKe 3ajau
C mapaMeTpaMu;
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MOJIEJIMPOBaTh pealibHble CHUTyallud Ha S3bIKe aiureOpbl, COCTAaBIATH BbIPAKEHUS,
YpaBHEHUsI, HEPAaBEHCTBA W HUX CHUCTEMBI IO YCIOBUIO 3aJaud, UCCIEAOBATh MOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATD MOJIyUYE€HHBIH pe3yabTaT.

DyHKIUHA U ITPaQUKH:

CTpOUTh TpaduKU KOMIIO3UIUHU (YHKIMI C MOMOIIBI0 3JEMEHTApHOIO HCCIEOBaHUSA U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTH FreOMeTpUYecKre 00pasbl ypaBHEHHUI U HEPABEHCTB Ha KOOPIAMHATHOM TIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

MPUMEHSTh QYHKIUU AJI1 MOJICITUPOBAHUS U UCCIIEIOBAaHUS pealbHBIX MPOILIECCOB.

Hauvana matemaTnyeckoro anajam3sa:

UCIIONIb30BaTh TMPOM3BOJHYIO JUISI HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTH H
SKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIUK HEPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JUISl HAXOXKJACHUS HAWIYYIIErO PELICHUS B NPUKIAIHBIX, B
TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHUX, 337a4ax, Uil ONpPENCIICHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOZHO ONEPUPOBATh MOHATUAMU: TIEPBOOOPa3HAas, ONPEAeIEHHBIN HHTETpall, HaXOAUTh
MEepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpan mo ¢opmyne HpioToHa-
Jleiibuuna;

HAXOJWTh IJIOMIAIH IIOCKUX (QUTYP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPAJIA;

MMETh TPEJICTABIIEHHE O MaTEeMaTUYECKOM MOJEIMPOBAHUM Ha IMPUMEPE COCTABICHUS
mudepeHIMATLHBIX YPaBHEHHUI,

peliaTh MpUKIAAHbIE 33/1a4d, B TOM YHCJIE COLHATIbHO-DPKOHOMUYECKOTO M (PU3UYECKOTro
XapakTepa, CpeICTBAMA MaTEMAaTHYECKOTIO aHAJIN3A.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No KoanuectBo yacoB
ONEKTPOHHBIE
I HanmenoBanue paszaenos Konrponbi | Tpaxrieckue (udpoBbIe)
| Y T€M MIPOrpaMMbl Bceero 5ie paBoTh paBOTH o0Opa3oBaTenbHbIC
I pecypceel
MHOX€ECTBO Bubnnoteka LLOK Mos
JICHCTBUTEIIHHBIX YHCE]L. wKona
MHoOro4JIeHBbI. https://lib.myschool.ed
PammonanbHbie u.ru/market?filters=%2
1 | ypaBHeHus 1 24 2 2subijectlds%22%3A%5
HCpPaBCHCTBA. CucreMsl B%22299%22%5D%2C
JTIMHEHHEIX YPABHEHUH. %22schoolClasslds%22
%3A%2210%22
OyHKIMH U TpadUKH. Bubnumoteka LLOK Mos
Crenennast GyHKIHS C wKona
LEJIBIM MOKA3aTEIIEM. https://lib.myschool.ed
u.ru/market?filters=%2
2 12 1 2subjectlds%22%3A%5
B%22299%22%5D%2C
%22schoolClasslds%22
%3A%2210%22
3 Apudpmernueckuit 15 1 Bubnunoteka LLOK Mos
KOpPEHb N-Ol CTETIEHHU. LwKona
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22

Hppauuonaibusie https://lib.myschool.ed
YpaBHEHUHA. u.ru/market?filters=%2
2subjectlds%22%3A%5
B%22299%22%5D%2C
%22schoolClasslds%22
%3A%2210%22
IToka3aTennHas Bubnnoreka LLOK Mosa
byHKIHSA. WwKona
IlokazarenbHble https://lib.myschool.ed
YpaBHEHU. u.ru/market?filters=%2
4 10 1 2subjectlds%22%3A%5
B%22299%22%5D%2C
%22schoolClasslds%22
%3A%2210%22
Jlorapudmudaeckas Bubnuoteka LLOK Mos
GbyHKIHS. wKona
Jlorapudpmuuaeckue https://lib.myschool.ed
YpaBHEHUS. u.ru/market?filters=%2
5 18 1 2subjectlds%22%3A%5
B%22299%22%5D%2C
%22schoolClasslds%22
%3A%2210%22
Tpuronomerpuueckue Bnbnnoteka LLOK Mos
BBIPKECHUS U wKona
ypaBHEHHUS. https://lib.myschool.ed
6 29 1 u.ru/market?filters=%2
2subjectlds%22%3A%5
B%22299%22%5D%2C
%22schoolClasslds%22
2%3A%2210%22
IlocnemoBaTeIbHOCTH U Bubnunoteka LLOK Mos
IIPOrPECCHUMU. LwKona
https://lib.myschool.ed
7 10 1 u.ru/market?filters=%2
2subjectlds%22%3A%5
B%22299%22%5D%2C
%22schoolClasslds%22
%3A%2210%22
HenpepbiBHble QpyHKINY. Bubnnoteka LLOK Mos
[TpousBogHas. WwKona
https://lib.myschool.ed
8 20 1 u.ru/'market?filters:%z
2subjectlds%22%3A%5
B%22299%22%5D%2C
%22schoolClasslds%22
%3A%2210%22
[ToBTOpEHME,
9 | 0000IIEHHE, 5 2
CHCTEMAaTHU3allKs 3HAHHIA.
OBIIEE KOJIMYECTBO 136 11
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
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https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22299%22%5D%2C%22schoolClassIds%22%3A%2210%22

| YACOB I10 [TIPOTPAMME |

11 KJIACC
No |  HaumenoBanue KonmuectBo yacoB
OnexTpoHHbIe (IIPPOBHIE)
n/ | pasmenoBuTteM | Beer | Kontponbn | Ilpaktudec
00pa3oBaTelIbHbIE PECyPCHI
1| MIPOrPaMMBbI 0 ble paboThl | Kue paboThI
Hccnenosanue https://lesson.edu.ru/lesson/70782
1 GbyHKIHI ¢ 99 5 6b6-ecab-4483-b35f-
MTOMOIIIBIO a9caf18d7f0b?backUrl=%2F02.5
MTPOM3BOTHOM. 002F11
[TepBooOpa3nas u https://lesson.edu.ru/lesson/aced26
5 | mHTErpATL. 12 1 c6-00a5-45e9-8dchb-
77618f308cc9?backUrl=%2F02.5
%2F11
I'padukn https://lesson.edu.ru/lesson/9e47b
TPUTOHOMETPHYEC 9f9-b8f2-49b2-880b-
3 | Kux bYHKIIHIA. 14 1 44043c4d0938?backUrl=%2F02.5
Tpuronomerpuue %2F11
CKHe
HEpaBEHCTBA.
WppatmoHanbsHbie https://lesson.edu.ru/lesson/6a100
, IOKa3aTeIbHbIE b7e-e8bb-4ff4-b0a9-
4 |u 24 1 fff3117a4c81?backUrl=%2F02.5
Jorapu(MuIecKu %2F11
€ HCpaBEHCTRBA.
5 KommnekcHeie 10 1
qucra.
HarypanbHbie u https://lesson.edu.ru/lesson/54289
g | Lembie ncia. 10 1 c05-82fe-4728-b0bc-
dd9b97d6986e?backUrl=%2F02.5
%2F11
CucreMsl https://lesson.edu.ru/lesson/a7879
palroHaIBHBIX, 12a-3b1b-45a5-ac2c-
UPPALUOHATBHBIX 9d157bfce139?backUrl=%2F02.5
7 12 1 0
MOKa3aTeIbHbIX U Y02F11
sorapupMudecKu
X YpaBHECHHUI.
8 3amauu ¢ 16 1
napaMeTpami.
[ToBTOpeHue, https://lesson.edu.ru/lesson/ad9d3
9 0000111EHNE, 16 5 83b-c54c-487h-9a64-
CHCTEMATU3ALINS 85c97dal82af?backUrl=%2F02.5
3HaHUM. %2F11
OBILEE
KOJIMYECTBO
YACOBIIO 136 1 0
[TPOTPAMME

MOIYJTh

BocnurarensHbii moTeHIIMAN ya4eOHOTO peaMeTa « Anredpa u Hadaima MaTeMaTHIECKOTO
aHanm3a. YThOyOJneHHBI ypoBeHb» Mg obOydwaromuxcs 10-11 kmaccoB peanmsyercs uepes

«YpouHas

JACATCIIbHOCTB»

Paboueii

MIPOTrpaMMBbI

BOCIIMTaHHA, HBHﬂIOIHefICH
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https://lesson.edu.ru/lesson/707826b6-ecab-4483-b35f-a9caf18d7f0b?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/707826b6-ecab-4483-b35f-a9caf18d7f0b?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/707826b6-ecab-4483-b35f-a9caf18d7f0b?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/707826b6-ecab-4483-b35f-a9caf18d7f0b?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/aced26c6-00a5-45e9-8dcb-776f8f308cc9?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/aced26c6-00a5-45e9-8dcb-776f8f308cc9?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/aced26c6-00a5-45e9-8dcb-776f8f308cc9?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/aced26c6-00a5-45e9-8dcb-776f8f308cc9?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/9e47b9f9-b8f2-49b2-880b-44043c4d0938?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/9e47b9f9-b8f2-49b2-880b-44043c4d0938?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/9e47b9f9-b8f2-49b2-880b-44043c4d0938?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/9e47b9f9-b8f2-49b2-880b-44043c4d0938?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/6a100b7e-e8bb-4ff4-b0a9-fff3117a4c81?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/6a100b7e-e8bb-4ff4-b0a9-fff3117a4c81?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/6a100b7e-e8bb-4ff4-b0a9-fff3117a4c81?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/6a100b7e-e8bb-4ff4-b0a9-fff3117a4c81?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/54289c05-82fe-4728-b0bc-dd9b97d6986e?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/54289c05-82fe-4728-b0bc-dd9b97d6986e?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/54289c05-82fe-4728-b0bc-dd9b97d6986e?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/54289c05-82fe-4728-b0bc-dd9b97d6986e?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/a787912a-3b1b-45a5-ac2c-9d157bfce139?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/a787912a-3b1b-45a5-ac2c-9d157bfce139?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/a787912a-3b1b-45a5-ac2c-9d157bfce139?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/a787912a-3b1b-45a5-ac2c-9d157bfce139?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/ad9d383b-c54c-487b-9a64-85c97da182af?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/ad9d383b-c54c-487b-9a64-85c97da182af?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/ad9d383b-c54c-487b-9a64-85c97da182af?backUrl=%2F02.5%2F11
https://lesson.edu.ru/lesson/ad9d383b-c54c-487b-9a64-85c97da182af?backUrl=%2F02.5%2F11

HEOTHEMJIEMOIl 4acTbl0 OCHOBHOM O0pa3oBaTeNbHON MpOrpaMMbl HA4YalbHOTO OOIIEro
oOpa3oBanus, yrBepkaA¢HHOM aupekTopoM MBOY «COLI Ne 28y (mpotoko:n Ilenarornyeckoro
Cosera Ne 1 ot 29 aBrycta 2023 rojna).

Buo Dopma CooeparcanuedeamenbHocmu
OesmenbHOCMU desmenvHOCMU
Ilo3HaBarenbHas WnrepaktuBHbiedop | Juckyccuu, 1e10BbIe UTPBI, MACTEPCKHE, METOIBI
MBIYy4eOHOMPabOTHI | IPOEKTOB, YCTaHOBJICHHE JIOBEPUTEIbHBIX
OTHOILICHHUN MEXTY yUUTEIEM U

00yJarOIMMUCS,CTIOCOOCTBYIOIUX — TO3UTHBHOMY
BOCTIPUATHIO  OOYYarOIIMMHKCS TpPeOOBaHUU U
npoch0 YYMTEINs, MPHUBJICYCHUIO MX BHUMAHHS K
o0cyxaaemon Ha ypoke uH(pOpMaIHH,
AKTUBU3AIlMM WX IT03HABATEIILHON CATEIbHOCTH;
noOykJIeHUue 00yJaronuxcs coOI0IaTh Ha YPOKe
OOIICTIPUHSATHIC HOPMBI

MOBCACHMA, IIpaBUIa O6HICHI/I$[ CO CTapmuMH

(yuurensimu), CBEpCTHUKaMH(00yJaronIMMHucs),
CaMOOpraHH3aluu
HccnenoBarenbekas Hayuno- CogeilicTBME  PACKPBITHIO  HMHTEPECOB WU
npakTHdeckHekond | CKIOHHOCTEH X [I03HABATENIBHO b
UCCIIe10BaTEIbCKON U TBOPYECKOM
epeHLIuU
JIeSITEIIbBHOCTH u

(bopMUpOBaHHUIOMETAIPEAMETHBIX
00pa30BaTENIbHBIX PE3YJIBTATOB 00YyYarOLINXCH,
ydacTueé B IIKOJIBHOW Hay4YHO-IIPAKTHYECKOU
koH(pepenuun «Mbl — Oynymee Poccum», B
ropoackux u Bcepoccurickux HITK

[Ipodopuentanuonn | I[lpodopuentanmons | dusnka, XUMHs, MaTeMaTHKa U T.JI;, 3HAYUMOCTh

ast BICYPOKH npeaMeTa B Ipo(ecCHOHaANBbHON AeSITEIbHOCTH
I1o3HaBarTepHas HpeI[MeTHBIeHeI[eJ’I OpraHmauI/m N TOPOBEACHHUE  MPEAMETHBIX
)51 HEACIIb, IPOBCACHUC M€p0HpI/I${TI/H71 n IIOMOIIb
rnegaroram
I1o3HaBarepHas OJ'II/IMHI/IaI[BI YuyacTtue Bo BCGpOCCHﬁCKOﬁ OJIMMIIMAaacC
IIKOJIBHUKOB

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. MaremaTuka: anredpa U Hauajaa MaTeMaTHYECKOr0 aHaINU3a, reoMeTpusl. Anredpa u Hadasaa
MaTteMaTHueckoro aHanuza. 10 kmacc. YueOHuK i 001eo0pa3oBaTelbHbIX OpraHU3aIiii
(6azoBbIit 1 yriayonénnsiil ypouu). B 2 4. Y. 1 /A.I'. Mopakosuy, I1.B. Cemenos. - M.:
Mmuemo3suna, 2021.

2. Maremaruka: anre6pa u Hadaja MaTeMaTUYECKOro aHajIn3a, reomeTpus. AnreOpa 1 Hadasna
MaTteMaTHueckoro aHanuza. 10 kmacc. YueOHuUK i 0011e00pa3oBaTebHbIX OpraHU3aIfii
(6a3oBbIi 1 yrnyonéuubIi ypoBan). B 2 4. U. 2 /[A.I'. Mopakosud u ap.] - M.: MaeMo3uHa,
2021.
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3. Maremaruka: anredpa 1 Hadaia MaTeMaTHYECKOT0 aHAJIN3a, TeoMeTpust. Anredpa 1 Hadaa
MaTeMaTudeckoro ananusa. 11 kmacc. YueOHuk 1yist 001eo0pa3oBaTeIbHBIX OpraHu3aIuil
(6a3oBbIif 1 yriyonénubeiid yposuu). B 2 4. U. 1 /A.I'. Mopakosuy, [1.B. CemeHoB. - M.:
Mmuemo3suna, 2021.

4. MaremaTuKa: ajaredpa 1 Hadyajia MaTeMaTHYECKOT0 aHAIN3a, TeoMeTpus. Anredpa U Havyasa
MaTreMaTHueckoro aHanmsa. 10 kmacc. YueOHuk i 001ieodpa3zoBaTebHbIX OpTaHU3aIHii
(6a3oBbIi 1 yriry0aéHHbIH ypoBHH). B 2 u. U. 2 /[A.I. Mopakosud u ap.] - M.: MueMo3uHa,
2021.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. Maremaruka (yriyOneHHslii ypoBeHs). Peanuzanus tpe6oBanuii ®I'OC cpemnero odriero
obOpasoBanus : MeToauueckoe mocodue mist yuurens / [JI. O. Pocnosa, E. E. Anekceesa, E. B.
byuko]; mox pex. JI. O. Pocnosoii. — M.: ®I'BHY «MHcTUTyT cTpaTeruu pa3BUTHs
obpazoBanus», 2023.

2. Kommnekcueie yncna. KomrmiekcHbie uyncia : coopauk 3am1a4d / H. B. Jlemenesa; M-Bo c.-x.
P®, penepanbHoe roc. 610keTHOE 00pa30OB.yuUpekIeHUE BbICIIero. 00pa3oB. «Ilepmckas roc.
c.-X. akaa. uM. akaa. Jl. H. Ilpaaumnukosay. — [lepmb: UL «IIpokpoctsby», 2016.

3. Ilpuknagnbie 3a1aun B MaTeMatuke: yaeOHnoe mocobue / O. A. Kaprayxosa, B. A.
[epmnuesa, T. O. Kouetkosa. — Cub. denep. yu-T, UH-T kocMu4. 1 UHOOPM. TEXHOIOTHIA. —
Kpacnospck: COVY, 2020.

4. VlutepakTuBHBbIE 1a00OPATOPHO-TIPAKTUYECKHE PaOOTHI. YueOHbI npeamer «MareMaTuka.
YriyoneHusiid ypoBenb, 10—11 kmaccsl: MeToquveckue pekomenaanuu 1 yaureneii / E. E.
AnexceeBa. — M.: ®I'BHY «MHcTuTyT cTpareruu pa3sutus oopazoBanus PAO», 2023.

5. Peanmzanust mpopuiabHOTO 00Y4EeHHUsT TEXHOJIOTHUECKON (MHKEHEPHOH ) HAIIPaBICHHOCTH Ha
YpOBHE CpeZiHero ob1iero oopazoBanus: MmeToauueckue pekomenaanuu / Jlomakuna T.1O.,
Bacunbuenko H.B., [lentun A.1O. u np. /. M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs
obpazoBanun», 2024.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
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9. CepBuc oHJaiH mocTpoeHHs rpaduKoB. — [DnekTpoHHbIi pecypc]. — URL: http://yotx.ru/.
10. denepanpHas paboyas mporpamma CpeaHero oomero oopa3oBaHus MpeaIMeTa
«Matemarukay (yriyOiaeHHbIH ypoBeHb). — M., 2023.

11. denepanbubiii mpoekT «Lludposas oOpazoBarensHas cpena» Munnpocsemenus Poccun. —
[DnexTponnsrii pecypc]. — URL: https://edu.gov.ru/nationalproject/projects/cos/.
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