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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAJIbHYIO 0a3y i HM3y4eHHS BCEX ECTECTBEHHO-
HAy4HbIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTMYECKOE U AOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JpYr'MX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKd, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHUUH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiageHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHaIIn3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHANOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyJaromuecs: TONyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPHpPETalMHd HOIYyYEHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM TOTEHIIMAIOM, KOTOPBIA
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIocOOCTBYHOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33PEHHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN Pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COAEPIKATEIbHO-METOJMUECKre JTHHUU: «Yucna W BbIYKCICHU», «DYHKIUU WU
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTeMaTHueckoro aHaiausza», «MHOXKecTBa U
JorHKa». Bce OCHOBHBIE CONEpPKATEIbHO-METOJANYECKHE JHHUU HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
Jpyra W TIOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M pasznenamu. JlaHHBIN y4eOHBIH Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJepKaHue HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHs, MaTeMAaTWYECKH aHAIU3,
TEOpHsl MHOXKECTB, MareMaThyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTeIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHo-MeTOAMYeCKass  JMHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMHpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBHTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00miero odpasoBanus. Ha ypoBHe cpennero oOrmiero odpazoBaHus ocoboe
BHUMaHHE yaensieTcss (OpMHUPOBAaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
ce0si MCIONIb30BaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATh



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCSI MHOXECTBa HATYpajbHBIX, LIEJBIX, PAllMOHATBHBIX U
JIEMCTBUTENbHBIX YHCEI JOMOIHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kKaxoMm 3 3Tux
MHO>KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE eMYy clielu(UYECKUe 3a/1a4u U Olepaluu: JeIeHne
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUCHUE
KOpHSL  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braromaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHMIO Kpyra HCIOJIB3YEMbIX 4YHMCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ pOJIA B IOCTPOCHUH MOJIEIEH pealbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaJU3YeTCs] Ha MPOTSKEHUH BCEro OOy4YeHHs Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MPEelyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromniyecs OBIaJ€BalOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHUS PpaAlUOHAIBHBIX, HPPAIMOHAJIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coaepxanux mapamerpsl. [lonmydeHHble YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIHMI ¢ TOMOIIbIO TPOU3BOIHOM, IPU PEIICHUH MPUKIAIHBIX 337a4 U 3a/1a4 Ha HaXOXKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3 GeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass aTUHUS «DyHKIUMU U TpaduKm» TECHO MeperuieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKOB, UCIIOJIb30BaHUE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJM30M, TaK M C pElIeHWEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTtbh (Gopmyramu
3aBUCUMOCTH MEXIY Pa3JIMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3audHoi (opme:
AHAIUTUYECKOW, Tpaduueckod u crnoBecHOH. Ero wusyueHue crnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHas nmuHusa «Hadama maTeMaTHYecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0yJaroIIMMCS,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEaeTsITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporeccoB. JlaHHas conaepkaTelbHasi JIMHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEeH peabHbIX CUTYyalluii, MO03BOJSET
HaxXOJIUTh HaWJIydlllee pelieHWe B NPHUKIAJAHBIX, B TOM YHCIE COIHATHHO-DKOHOMHYECKHUX,
3a/la4yaxX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromumecs



Y3HAIOT O BbIAAKOIINUXCA PE3YJIbTATax, MOJTYYCHHBIX B XOAC PAa3BUTHA MATCMATHUKU KAK HAYKH, U
00 X aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTEMATUKA U €€ MPHIOKCHHH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK W HCIOJB30BATH €TI0 IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOIO  MOJCIMPOBAHHUs, KOTOpPbIE  MPHU3BaHbl  CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JIJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UpPOBATh Mpobiemy. JlesaTenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Havyaisa MaTeMaTH4YEeCKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pellieH!s IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACiIel 3HAHUHN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy C JEUCTBUTEIBHBIMU 4YucCIaMU. MOZyib NEHCTBUTEIBHOIO YHMCJIA U €r0 CBOWCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxosuieit popmbl
3aIIUCHU ACUCTBUTENBHBIX YHMCEII ULl pELICHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUs LIEIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ nensivu kodddummentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMU. MaTpuua CcUCTEMBI JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHE €ro
3HAUEHUs, IPUMEHEHNUE OIPENETIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpOeHHON
MOJIEIIY C TOMOILBIO MAaTPHUIL] U OIIPEACIUTEICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MAaTEMaTHMUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHkMs, crnocobbl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHkiuu. Kommosunus
¢bynkuuit. ['paduk pynkunn. DnemeHTapHbIe peodpa3zoBaHus Ipa@uKoB (HyHKIIUHA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHble M Heu€THhle QyHKIUU. [leprognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI (yHKIMU. Hanbombiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THHEWHas GYHKIUHU. DIeMEHTapHOEe UCCIIeI0BaHUE U
MOCTPOEHUE UX TPadUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IIEJIBIM IOKa3zateneMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (yHKUMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YUCJIOBOTO APIryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUsl IOCJIEA0BATEILHOCTEH. MeTO T MaTeMaTHYECKOU
MHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIETI0BATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMAaTHYECKOTO aHAIM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccus. Cymma OSCKOHEUHO YOBIBAIOIICH N€OMETPHUYECKON MPOTPECCHH.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBAa. TOUYKM pas3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIUK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QpyHKIMH.

[IpousBoaHbie eMeHTapHBIX GyHKUIUMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHo:xecTBa U JIOTHKA

MHoOXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsl Diinepa—BeHHa.
[IpruMmeHeHne TEOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAHHS PEaJIbHbIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHEHMUS.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi obmui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJII0, airopuT™Ma EBKIIMIA 715 peleH s 3a/1a4 B ISJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpHUTOHOMETpuueckas (Gopmbl 3amucu
KOMIUIEKCHOTO YHCIIa. ApUPMETHIESCKHE ONEPAHA ¢ KOMIUIEKCHBIMY YnciaMu. M3o0pakeHune
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu N-oit ctenenu u3
KOMIUIEKCHOTO 4wHciia. [IpuMEHeHHe KOMIUICKCHBIX YHCET JUIS pelieHus (QU3HYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHHUsI M HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPHYECKOM
OKPYXHOCTH. Perrenne TpuroHoMeTpuiIecKix HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UPPALMOHATIBHBIX, IOKA3aTENbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKM3HM, MHTEPHIPETALUs IOJTyYSHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeTOAbl pELICHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havyana maTeMaTH4eCcKOro aHajaimu3a

[TpumeHeHne MPOU3BOIHOMN K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M YKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyJaod WIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
bynkuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii cMbICa MHTErpaia. BeraucieHue onpeneaéHHoro nHTerpana
no popmyne Herotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOL[aJed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TeJ.

[Tpumeps! pemennit auddepeHnrnanbHpIX ypaBHeHHA. MaTeMaTHUeCcKoe MOJICITHPOBAHNE
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PepeHIInaTbHbIX YPAaBHEHUN.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYdYaIOUIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpPBI, OIMpPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATh C COLIMAJIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUH € UX (QYHKIMSAMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAaHCKON WICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHWE K JOCTHIKEHHSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXIEeHuH, BOCIHPUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMAaTUYECKUE 3HAHUS B UHTEpECcaxX 3J10POBOTO
u Oe3omacHOro odOpasa >XKU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0pOBbIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
¢$u3nYeCcKOoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTH TPYJ0JII00Us, HHTEPEC K pa3IMuHbIM cepam
npodeCCUOHATIBHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO MU
€camM000pa30BaHUIO HA MPOTSKEHNUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpeibl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAaHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI OKPYKAIOILEN CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUE MAaTeMaTH4YeCKOW HayKH Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyIbTypOi Kak CpeiCTBOM MO3HAHUS MHUDPa,
TOTOBHOCTH OCYILECTBIATH IPOEKTHYIO M UCCIIEN0BATENbCKYIO IE€ATEIbHOCTh MHINBUYaIbHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJIAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBaTh ONPEIACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYJIHPOBATH W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JAHHBIX, HAONIOJACHHUSAX W  YTBEPKACHHAX, TNpemjaraTb KPUTEPUHU JJIS  BBIABJICHHS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJBb30BAaHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaenoBareabCKHe AeiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTH  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSITENNbHO (POPMYIUPOBATH 0000IIEHUS M BBIBOABI IO pe3yIbTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BONPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATb,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYypupOBaTh  WH(pOpPMAIUIO, TPEACTaBIATh €€ B pa3nuYHbIX  dopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBHM C YCIOBUSIMU M IEJISIMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0JIe 00CYXJIeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUAOra, OOHApY>KUBATh Pa3M4KMe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTAaBIATL PE3YyJIbTaTbl PCHICHUA 3aJadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, QJITOPUTM pEILIEHUS 3ajauyd, BbIOMpaTh CIOCOO pelIeHUs ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBHCTB, JNaHHBIX, HAIJIEHHBIX OIMIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpelenars BUIbl padoT, JOroBapuBaThbcs, 00CYXKAATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OIIEHWBaTh KaueCTBO CBOEro BKJaJa B OOMIMI MNPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xonnmy oOyuenus B 10 kJjacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl O OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AusreOpa v Havaia
MaTE€MaTUYECKOr0 aHAIU3a:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEYHAs! TEPUOMUECKas
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JCHCTBUTEIHHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHS MPUKJIAIHBIX 3324 U3 Pa3IMYHBIX OTpacieit
3HAHUU U peabHOU KU3HU;

IPUMEHSATh NPUOIMKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJIEHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOZHO ONEpPUPOBATH IOHATHEM: CTENEHb C IEJIbIM I0Ka3aTelieM, HCIO0Jb30BaTh
HOIXOAAIYI0 (OpPMY 3alHMCH AECUCTBUTEIbHBIX YHCENl JJIs PElIeHHs] MPAaKTUYeCKUX 3a1ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaIbHOM CTENCHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeJIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMH: JIOrapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJTHO ONEpPHPOBAaTh MOHATUSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

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

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  IOHATHSAMM:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHUJIBHBIE YPAaBHEHHUSI U YPABHEHUA-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,;

OPUMEHATh pa3lMYHbIe METOJbl PELICHHS pPAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YpaBHEHUM, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHON, MHOTOWIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOIOWIEHA, MPUMEHSTh JEJeHHEe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO OmepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHMH CMBICI, MCIIONb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juig BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH s PEeLeHUsS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHENHBIX YPaBHEHHM, WCCIEOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATD ITOTYYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsI BhIPaKEHUI;

BBIMIOJIHATh ~ MPEOOpa3oBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCMOJIb30BaTh  CBOWMCTBA JIOTapu(MOB Juis  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
jJorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckue  QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOZHO OINEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00X01uMble (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;



MOJENUPOBAaTh pEAIbHBIE CUTYallMM Ha s3bIKe aireOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBHIO 3a/ladyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIWH, B3aUMHO
obpatHble (QYyHKIUH, KOMIO3ulMs (PyHKIUH, rpaduk (QYHKIUH, BBIMNOJIHATH AJIEMEHTApPHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHHs] M MHOXKECTBO 3HA4YEHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHAMHU: YETHBIE M HEUETHBbIC (DYHKIUH, NEpUOIUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHne (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEIBIM
nokasareseM, rpaQuk CTENeHHON (YHKLUMU C HaTypaJbHBIM U LEJBIM IOKa3areneM, rpapuk
KOpHsI N-0ii CTETIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBIM IIOKa3aTeNIeM;

ONEepUpOBATh NOHATHAMM: JIMHEWHas, KBajJpaTW4yHas U ApoOHO-IMHEHHas (QYyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUUHU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX IPAPUKH JUISI PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTb, OIpe/leeHue
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
pelIeHNH 3a/1a4 U3 JIPYTUX YY4EeOHBIX MPEIMETOB M pPeaIbHOW XKU3HH, BBIpaXXKarb (GopMynamu
3aBUCUMOCTH MEXy BETMUYNHAMY;

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHUecKas U IeoMEeTpUYecKas MHporpeccus,
0eCcKOHEUHO yOBIBAIOIIasi TEOMETPUYECKAsi IIPOTPECCHs, JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH TS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
MI0CJIEIOBATENBHOCTEH, MOHOTOHHBIE M OTPAaHHYCHHBIE TTOCIIEA0BATEIbHOCTH, IIOHUMATh OCHOBEI
3apOXKAECHUS MAaTEMaTHYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s peIIeHHs 3a/1a4;

CBOOOJTHO ONEpPUPOBATh TMOHATUSMHU: TIepBas W BTOpas TPOM3BOJHBIE (HYHKIINH,
KacaTenbHas K rpaduky QyHKINY;

BBIYUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YAaCTHOTO W KOMITO3UIIMH IBYX
(byHKUUMH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKINH;

UCTIOJTF30BaTh TE€OMETPUICCKHUIA U PU3UIECKUI CMBICI POU3BOIHON TSI peIIeHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, OTIEPAIIMA HaJl MHOKECTBAMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis ONHUCAHUs peabHBIX MPOLECCOB
U SIBIICHUH, IPY PEIICHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: OIpEJeNeHHe, TeopeMa, YypaBHEHHE-CIeJICTBHE,
CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, JOKa3aTeNbCTBO, PABHOCHWIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.



K xonny oOyuenus B 11 kJjacce oOyd4aroIIMiCs MOMYYHUT CIEAYIOIIME MpEIMETHBIE
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa U Havaia
MaTEMAaTHYCCKOI0 aHAIIN3a:

Yucjia ¥ BLIYMCICHUS:

CBOOOMHO OINEpPUPOBATH MOHSATUSMHU: HATypadbHOE U IEJ0€ YHCIO, MHOXECTBA
HaTypaJbHbIX U LEJIbIX YUCEJ, UCII0JIb30BaTh MPU3HAKHU AeIuMocTH 1enbix ynuces, HOJ n HOK
HATypaJbHBIX YKCEN IJIsl PEIICHUS 3a1a4, IPUMEHATh anroput™ EBkina;

CBOOOJIHO OIEPUPOBATh MOHATHEM OCTATKa IO MOJYJIIO, 3alMChIBATh HATypajIbHbIC YUCIIA
B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATH MOHATHUSMH: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMILJIEKCHBIX
YHCeTl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKoil U TPUTOHOMETPUUIECKON (opme,
BBITIOJIHSITh apU(PMETHIECKHE OTIEPAllMK ¢ HUMH B U300pakaTh Ha KOOPJAUHATHOM TUIOCKOCTH.

YpaBHeHusI U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HppallMOHAIBbHBIC,  IOKa3aTelIbHBIE M
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCWIIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIICHUU TPUTOHOMETPUUIECKOTO YPaBHEHNUS;

CBOOOJIHO OIEPUPOBATh TMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XoauMbIe (POPMYIIBI IJISl PELICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI 1 CUCTEMBbI-CIICACTBHS, HAXOJAUTh PEIICHUS] CHCTEMbI U COBOKYITHOCTEH
paIlMOHANILHBIX, HWPPAIMOHATBHBIX, IOKA3aTSIBHBIX W JIOTApU(MUYCCKUX ypaBHEHUH U
HEPaBEHCTB,

pemiath paruoHANbHBIC, WPPANUOHAIBHBIC, ITOKA3aTelbHbIC, JOTapU(PMHUYCCKHE H
TPUTOHOMETPHYECKHUE YPABHEHUSI U HEPABEHCTBA, COepKAIllie MOIYJI U TTapaMeTphI;

MPUMEHSTH TpadUIeCKUe METOIBI JIUIS PEIICHUS YPABHCHHUIA M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMHu;

MOJICIUPOBATh peajbHbIC CHUTyalldd Ha S3bIKE aireOpbl, COCTABISTH BBIPAKECHHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI [0 YCJIOBHUIO 3a/layH, HCCIENIO0BaTh MOCTPOCHHBIC
MOJICJIU C UCTIOJIb30BAaHUEM alllapaTa aire0psl, HHTEPIPETUPOBATH MOJTYYCHHBIN pe3ybTarT.

DOyHKUUM U rpadpuku:

CTPOUTH TpadUKH KOMMO3UIUU (DYHKIHMK C TTOMOIIBIO 3JIEMEHTAPHOTO HCCIIEIOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOUTH TEOMETPUUECKHE O0pa3bl ypaBHEHHW W HEPABEHCTB Ha KOOPIWHATHOMN
IJIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSTh QYHKIIUHU AJIE MOJICTTMPOBAHUS M UCCIIEIOBAHUS PEaTbHBIX MPOILIECCOB.

Hauajna MaTeMaTH4YeCKOIo aHAJIN3A:

UCIIONIb30BaTh TMPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUY HEMPEPHIBHON Ha OTPE3KE;

WCITOJTH30BaTh MPOU3BOJAHYIO JUISI HaXOXKJICHUSI HAUTYUIIero PEIIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUUAIBbHO-DPKOHOMHYECKHUX, 3a7adax, ISl ONPEICICHHUS] CKOPOCTU U YCKOPEHUSs
mporiecca, 3aIaHHOT0 (POoPMYIION UK TpadUuKoM;

CBOOOIHO OMIEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONPECIEHHBIN HHTETPall, HAXOAUTh
nepBooOpa3HpIe AIEMEHTAPHBIX (YHKIIUA W BBIYUCIATH WHTErpan mo ¢opmyne HwroTtona-
Jleiibuuma;

HaXOJIUTh TIJIOMIAIN TUIOCKUX (PUTYp U 00BEMBI TEJT C IIOMOIIBIO UHTETPANIa;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJIEIMPOBAHUM HA MPUMEPE COCTABIICHMS
nudepeHIaTbHBIX YPaBHCHU;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJE COLMATbHO-KOHOMHYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMHU MaTEeMAaTHUYECKOTO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero O;Tpo‘ﬂbm’le p 6aKanec1me o0pa3oBaTejibHbIE
padoTsI padoThI pecypch
MHOXECTBO IEHCTBUTEIBHBIX YACEIL. schoolcollection.edu.ru
1 Muorowiensl. PanmonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
5 Oynkiun u rpapuku. CrenenHas GyHKIHS C 12 1 schoolcollection.edu.ru
IEJIBIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHH. 15 1 schoolcollection.edu.ru
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokasarenpHbIe 10 1 schoolcollection.edu.ru
ypaBHCHHSI
5 Jlorapudmudeckast pyHKIHS. 18 1 schoolcollection.edu.ru
Jlorapudmudeckue ypaBHEHUS
6 TpuronomeTpuuecKre BIpaXEHUS U 29 1 schoolcollection.edu.ru
YpaBHCHHUS
schoolcollection.edu.ru
7 [TocnenoBaTenbHOCTH M TIPOTPECCUN 10 1
schoolcollection.edu.ru
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 5 schoolcollection.edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (umdpposbie)
n/m MPOrpaMMblI Bcero O;Tpo‘ﬂbm’le p 6a1ch1ec1me o0pa3oBaTejibHbIE
paéoThI pa6oThI pecypesI
Uccnenosanue KIMA C TOMOIIBIO .
1 A . Pyrxn m 22 1 schoolcollection.edu.ru
MIPOU3BOTHOM
2 [TepBooOpaznas 1 UHTETpa 12 1 schoolcollection.edu.ru
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1 schoolcollection.edu.ru
TpuroHomerpuveckrue HepaBeHCTBA
4 HppanuoHaibHble, IOKa3aTeIbHbIE U 24 1 schoolcollection.edu.ru
norapuMUYECKHe HEPABCHCTBA
5 KOMIUIeKCHBIC THCia 10 schoolcollection.edu.ru
6 HarypanbHble u nensle yucna 10 1 schoolcollection.edu.ru
Cuctembl pallMOHAIBHBIX, UPPAHOHATBHBIX schoolcollection.edu.ru
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3a/704H C IAPAMETPAME 16 1 schoolcollection.edu.ru
9 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIUS 16 9 schoolcollection.edu.ru
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabubie IIpakTuuyeckue fI[:yT'i‘eHI/Iﬂ gggjagz?;feﬂbnme
padoThI padoTshI pecypeb
1 MHO)KGCIBO, OTIEpallMK HaJl MHOKECTBAMU 1
M UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a1a4
Panmonansubie unciaa. OOBIKHOBEHHBIC U
4 JECSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OECKOHEYHBIE TIEPUOIUUECKHE Ipodu
Panmonansabie unciaa. OOBIKHOBEHHBIE U
5 JECSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOUUECKHE TpodU
6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
penieHust MPUKIAAHBIX 33729
v [Ipumenenue apobeii u NPOLEHTOB IS 1
pelieHust NpUKIaJAHbIX 3a7a4
8 JleficTBUTENbHBIEC YKClIa. PalioHaabHbIE B 1
WppaIMOHATILHBIE YHCIIa
9 ApVI/I(bMeTI/I‘—IeCKI/Ie OTIEpPALINH C 1
JEeHCTBUTEIHHLIMU YHCIaAMU
10 MOE[YJ‘IB JICHCTBUTEIHHOTO YHCIa U €r0 1
CBOMCTBa
11 [TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIa 1

OKpPYTJICHUS], MPUKUJIKA U OLIEHKA




pe3ynbTaTa BhIYUCICHUN

12

OCHOBHBIC METO/IbI PEIICHHS LIENIbIX U
IpoOHO-pPallMOHATBHBIX YPABHEHUH H
HEPaBEHCTB

13

OCHOBHBIC METO/IbI PEIICHHS LIENIbIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPaBCHCTB

14

OCHOBHbBIE METO/Ibl PELLICHHS LIENbIX U
JPOOHO-PaLOHAIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHOro4eHs! ¢ HelbMA KO3 GHUImeHTamMu.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemenne cucreM TMHEHHBIX YpaBHEHUN

19

20

21

Martpuia cCucTeMbl INHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpuLbl 2X2, €ro
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

[IpuMeHeHne onpenenuTens A peuieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pemrenne npukitagHpIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

24

Pelrenne npukiiagHbIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUN

Koumponwvnasa paooma ""Payuonanvuvie
ypaeHnenusa u Hepagencmea. Cucmemot




JIUHEUHbIX ypasHeHuit"

DyHKIUA, CTTOCOOBI 3a1aHus (DYHKITHH.

25 B3aumnuo o6parnbie ¢pynkumuu. Kommosurms
byHKIMHA

26 I'paduk pynkunu. dnemeHTapHbIC
npeoOpa3oBanus rpaguKoB QyHKIHUN
OO6nacTp ornpeneneHuss © MHOXKECTBO

27 3HaueHuil pynkuuu. Hynu ¢pyHkumm.
[TpomexyTKH 3HaK IMOCTOSTHCTBA
UérHble 1 HEYETHBIC (PYHKITHH.

28 [Tepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

29 Haubonbiiee 1 HanMeHblee 3HAYCHNE
(GYHKLIMHU Ha IPOMEXYTKE

30 Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO-
JTUHeHast pyHKIUN

31 DneMeHTapHOE UCCIIeIOBAHUE U
ocTpoeHHe rpaMKoB 3TUX HYHKIUN

32 DrneMeHTapHOe HccieI0BaHNe U
MOCTPOEHHE T'paUKOB ITUX DYHKIUH

33 CreneHs ¢ 1eIbIM ITOKa3aTeneM. buaom
Herorona

34 CreneHb ¢ eTBIM TIOKa3aTesneM. bruaom
Herorona

35 CrenenHast GyHKLUS C HATYPAJIbHBIM U
1enbIM Toka3ateneM. E€ cBoiicTBa u rpaduk

36 Konumponvnas paboma ""Cmenennasn
¢yuxyua. Eé céonicmea u cpaghux"’

37 Apudmernueckuit KOpCHE HaTypaJIbHOU
CTETICHH U €T0 CBOICTBa

38 Apudmernieckuil KOpeHb HaTypaTbHON




CTEIICHH M €r0 CBOMCTBA

39

40

[Ipeo6pa3oBaHUs YUCIIOBBIX BbIPAKECHHUIH,
coJiepKallluX CTENEeHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalllMX CTEIEHU U KOPHU

41

42

43

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKalluX CTENEeHU U KOPHU

WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/bl PEILICHHS UPPALMOHATBHBIX
YpaBHEHUU

WppanumonansHeie ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

44

WppanumonansHeie ypaBHeHUsA. OCHOBHbIE
METO/BbI PELICHHS UPPALMOHAIBHBIX
ypaBHEHUH

45

46

PaBHOCHUIIBHBIE TIEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
UPPaLMOHAIBHBIX YPaBHEHUI

47

48

49

50

o1

PaBHOCUIIBHBIE TIEPEXOBI B PELICHUU
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/BI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN

CoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU
Kak (pyHKIIMM 0OpaTHOM CTENeHH ¢
HaTYpaJbHBIM ITOKa3aTeIeM

CoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU
Kak (pyHKIIMM 0OpaTHOM CTENEeHH ¢
HaATYpaJIbHBIM ITOKa3aTelIeM
Konumponwvnas paboma ""Ceoiicmea u
2paghux Kopna N-oit cmenexu.




Hppayuonanvnuwie ypasnenun'"

CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U

52 . 1
e€ cBoiicTBa

53 QTenele C palOHAJILHBIM TIOKa3aTeleM U 1
e€ cBolicTBa

54 C:[el'leljb C pallMOHAJILHBIM [TOKa3aTesIeM U 1
e€ cBoiicTBa

55 [TokazarenpHast GyHKIHS, €€ CBOMCTBA U 1
rpaduk

56 Hcnonbs3oBanue I‘p&ii)PIKZl GbyHKINU 175 1
pellieHrs ypaBHEHU

57 Hcnons3oBanue rpaﬁmxa byHKIUYU A5 1
peleHus ypaBHEHHN
[Toka3zarenbHble ypaBHeHUS. OCHOBHBIC

58 METO/IbI PEIICHHUs TOKA3aTeIbHBIX 1
YpaBHEHUU
[TokazaTenpHbie ypaBHeHU. OCHOBHBIE

59 METO/bl PEIICHHS TOKA3aTENbHbIX 1
ypaBHEHHH
[TokazaTenpHbie ypaBHEeHUS. OCHOBHbBIE

60 METO/bl PEIICHHS TOKA3aTENbHbIX 1
ypaBHEHHH

61 Konmponvnaa pavoma "lloxazamenvnasn 1
¢dyukuusa. Ilokazamenvusie ypagnenun'

62 Jlorapudwm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uucna. CoiicTBa jorapugpma 1

64 Jlorapudm ymncna. CBoiicTBa Jorapudpma 1

65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

66 JlecsTUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

67 [IpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIINX 1

Jorapudmpl




[Ipeobpa3oBaHue BbIpaKeHH, COIEepPIKALTUX

68
sorapupmbl

69 [IpeoOpa3oBanue BEIpaXKEHUN, COACPIKAIINX
sorapu@msl

70 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U
rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

79 Hcnons3oBanue rpaduka GyHKIUU A
peuIeHusl ypaBHEHUI

73 Hcnons3oBanue rpaduka QyHKIUU A
peuIeHusl ypaBHEHUI
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpPaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

75 METObI pelIeHus JIorapuPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METObI pelIeHus JIorapuPMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapupMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(pMHUUECKUX YpaBHEHUN
Konmponvnas paboma

79 "Jlozapughmuueckan pynkuyus.
Jozapugpmuueckue ypasnenun"

80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC

YUCIIOBOTI'O ApryMEHTA




ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

82 1
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OTpeJieJIeHUe TPUTOHOMETPUYECKIX 1
(bYHKIMIA YHMCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpe/IeNICHUE TPUTOHOMETPUICCKIX 1
(YHKIHMIA YMCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

91 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPA)KCHU I

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPa)KCHU I

94 Pemenne TpUroHOMETpUUECKUX ypaBHEHUIN 1

95 Pemrenne TpuroHoMeTpru4eCKuX ypaBHEHUN 1

96 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHoMeTpru4eCKUX ypaBHEHUN 1

98 Pemenune TpUroHOMETpUUECKUX ypaBHEHUI 1

99 Perrenne TpUroHOMETPHUYECKUX YpaBHEHHUN 1

100 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1

101 Konmponvnas paboma 1




"Tpuzonomempuueckue eviparxcenus u
mpuzonomempuueckue ypaernenus'’

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHus

102 ocjieqoBareapHocTeil. MeTox
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPaHUYECHHbIE

103 rmocJenoBaTeabHOCTH. McTopus aHanu3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas Iporpeccus

105 ['eomeTpuueckas nporpeccust

106 beckoHneuHO yObIBaromasi reoMeTpruIecKast
mporpeccus

107 Cymma 6€CKOH€jIHO yOBIBarOMICH
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Hucno e. DopMyra CIOKHBIX TPOLEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIMATbHBIA POCT.
Uucno e. Dopmyna CI0KHBIX POLIEHTOB

110 Hcnonbs3oBanne nporpeccuu Juisi peleHus
peanbHBIX 3a/1a4 MPUKIIATHOTO XapaKkTepa

111 Konmponvnaa paboma:
"Ilocnedosamenvnocmu u npozpeccuu’’

112 HenpepriBHble GYHKIIMN U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaUKOB
byHKIHIT

114 CaoiicTBa (yHKIIHI HETIPEPHIBHBIX Ha
OTpE3Ke

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Metoa UHTEPBAJIOB TSI pEIICHUS

HEPaBEHCTB




MeTO,I[ HWHTEPBAJIOB JIAA pCHICHUSA

117
HEPaBEHCTB
MeTtoa HHTEPBAJIOB JUISI PEILICHHS

118
HEpaBEHCTB

119 [IpumeneHne cBOMCTB HEMPEPHIBHBIX
(GyHKUIMHN 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 IlepBas u BTOpast pOU3BOIHLIC KU

VH

199 Ornpenenenne, reOMETPUYECKUN CMBICTT
MPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
GbyHKIIUU

195 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIIUHU

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (HYHKINI

127 [Tpon3BoiHBIE NIEMEHTAPHBIX HYHKLINH

128 ITpou3BoHast CyMMBI, TPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (YHKIIUN

129 ITpon3BosHas CyMMBI, TPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (QYHKIIAN

130 [Tpou3BomHAst CYMMBI, POU3BEICHIS,
YaCTHOT'O U KOMITO3UIIMU QYHKIUH

131 Konmponvnas paooma "Ilpouszeoonasn"

132 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIlUs
3HaHui: "YpaBHeHn"

134 [ToBTOpeHme, 06001IeHNE, CUCTEeMaTH3aIlUs




3HaHuil:"OyHkuun"

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

135 3HaHui:"OyHkimn" 1
136 HOBTOP@HI/IG, 000011IeHNEe, CHCTEMATH3 AN 1
3HAHHUI
OBLIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IprumeHeHnre nporu3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTh U IKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTD U IKCTPEMYMBI

IIpuMeHeHne MpoOU3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GYHKIIMM Ha OTpe3Ke
Haxoxnenne HanOoOJIbIIETO 1

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GYHKIIMY Ha OTpe3Ke
Haxoxnenue HanOoJIBIIErO U




10

11

12

13

14

HaMMCHBIICIO 3HAYCHU A HerepBIBHOﬁ

(GyHKIUHU HAa OTpe3Ke
Haxoxnenue HanuOoJIbIIETO U

HaMMCHBIICIO 3HAYCHU A HCHpGpHBHOfI

(GyHKIHU HAa OTpe3Ke
Haxoxnenue HanuOoJIbIIETO U

HaMMCHBIICIO 3HAYCHUA HCHpGpHBHOfI

(GyHKIMHU HAa OTpe3Ke
Haxoxxnenune HanOoIbIIETO 1

HAanMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIIMY Ha OTpe3Ke

[IpuMeHeHne NpoOn3BOHON s
HaXO0KJICHUS HaWTy4Ilero peeHus B
IPUKIIAIHBIX 3a7auyax

[TpumeHeHne NpoOU3BOIHOMN AT
HAXO0X/ICHNS HAaWTY4Ilero pemeHus B
IIPUKJIAIHBIX 3a7a4ax

15

16

IIprMmeHeHre nporu3BOIHOM IS
OTIpEeJIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyYJION WK
rpaduxkom

IIpumenenre npou3BOIHOM IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduKomM

17
18

Komnosumus ¢pyHkumii
Komnosunus ¢pyHkuuit

19
20

21

Komnoszumus ¢pyHkumii

I'eomerpuueckue o6pa3bl ypaBHEHHH Ha

KOOPJAWHATHOM IIOCKOCTH

['eomeTpuueckue 06pa3bl ypaBHEHUH Ha

KOOPAMHATHOW INIOCKOCTH

R e




Koumponvnasa paooma "Hccneoosanue

22 dyukuyuii ¢ nomowbto npouseoonoiu”’

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIe 2IeMEHTAPHBIX (YHKITUH.
[IpaBuia Hax0XJIEHHS IEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe dNIeMEHTAPHBIX (DYHKITUH.
[TpaBuiia Hax0xkIeHUs IEPBOOOPa3HBIX

26 Nurerpan. 'eoMeTprdecKuii CMbICI
MHTErpaja

97 Brruncnenue onpeneiaéHHOro HHTErpaia
no ¢opmyne Hetorona-Jleitbauma

8 Brruucnenue onpenenéHHoro MHTerpana
o popmyne Herotona-Jlelouuia

29 [IpumeHeHne uHTerpaia g HaX 0K IACHUS
TJIOMIAEH TUIOCKUX (UTyp

30 [IpumeneHne nHTErpaia 1 HaXOXKICHUS
00BEMOB reOMETPUYECKHX TeI

31 HpI/IMepLvaeI_HeHI/Iﬁ nuddepeHIaTbHBIX
ypaBHEHHIA

30 HpI/IMepLvaeI_HeHI/Iﬁ nuddepeHIaTbHBIX
ypaBHEHHIA
MaremaTrueckoe MOAECIMPOBAHUE

33 pEAIBHBIX ITPOLIECCOB € TOMOUIBIO
nudepeHIaTbHBIX YPaBHEHUN

34 Koumponwsnan paboma "'Ilepsooopaznasn
u unmezpan'’

35 TpuronomeTrpuueckue GyHKINH, UX
cBOIicTBa U rpaduKu

6 TpuronomeTpudeckre QyHKITHH, UX

CBOWCTBA U TpaduKu




Tpuronomerpuyeckue GyHKIMH, UX

37 .
CBOWCTBA U TpaduKu

38 TpuronomeTrpuyeckue QyHKIHH, UX
CBOIicTBa U rpaduKu

39 Tpuronomerpuyeckue GyHKIMH, UX
CBOWCTBA U TpapuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUIECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH C IOMOILIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

43 YPaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpudecKux
HEPABCHCTB

45 Pemenue TpuroHoMeTpUIECKIX
HEPABEHCTB

16 Pemenne TpuroHoMeTpudecKux
HEPABCHCTB

47 Pemenne TpuroHoMeTprUUeCKUX
HEPABCHCTB
Koumponsnan paboma ""I'pagpuxu

48 mMpPU2OHOMEMPUYECKUX PYHKYUL.
Tpuzonomempuuecxkue nepagencmea'

49 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS




IMOKAa3aTCJIbHBIX HEPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUSA

o1 MOKA3aTeTbHBIX HEPABESHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

56 OcCHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB

58 OcCHOBHBIE METOIBI PEIICHUS
HUPPAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB

60 OcCHOBHBIE METOIBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB

61 ['padmyeckue MeTObI petuieHns
UPPAIMOHATLHBIX YPABHCHHMA

62 ['padmyeckue MeTo bl petiieHs
UPpAIMOHATILHBIX YPAaBHEHHMA

63 I'paduueckue meTobl peieHns
MOKAa3aTeIbHBIX YPaBHEHUN

64 ['padmaeckue METOIBI pEIICHHS
MOKAa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTob! penieHus

JorapupMUUECKUX YpaBHEHHM




66

67

['paduueckue METO bl peIICHUS
norapupMHUECKUX HEPABEHCTB
I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

68

['padmyeckue METOABI peLIeHHs
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHU I

69

I'paduueckue MeTobl pelIeHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
YpaBHEHUN

70

['padmyeckue METOABI peLICHUS
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

72

73

74

75

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEpPABEHCTB

Konmponvnana paboma
"HppayuonanvHvle, noka3amenvHole U
nozapughpmuyeckue nepagencmea'
KommnekcHeie yncna. AnreOpanueckas u
TpUrOHOMETpHUUecKast pOpMBbI 3arnucu
KOMITIEKCHOTO YHCIIa

KommnekcHeie yncna. AnreOpanueckas u
TpUroHOMeTpHUUecKast (pOpMbI 3arucu
KOMILIEKCHOTO YHCIIa

ApudmeTnueckue ornepanuu c
KOMILJIEKCHBIMHU YUCIIAMH

76

ApudmeTnueckue ornepanuu c
KOMIUIEKCHBIMU YHCIIaMU

77
78

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAWHATHOM IIOCKOCTH

N306paxeHne KOMIJIEKCHBIX YHCEN Ha




KOOpHHHaTHOﬁ IIJIOCKOCTHU

®opmyna Myaspa. KopHu N-oii cTenenu u3

7 KOMILJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii creneHu u3
KOMILJIEKCHOT'O YHCIIa
[TprMeHeHNne KOMITJIEKCHBIX YMCEN JUIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3aj1a4
[TprMeHeHNne KOMITJIEKCHBIX YMCEN JUIs

82 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3aj1a4

83 HatypanbHble u 1ienbie yrncia

84 HarypanbHble u nenbie yrcna

85 [IpumMeHeHne MPU3HAKOB IETUMOCTH
LEJIBIX Yucell

86 [TpuMeHeHre NPU3HAKOB JIEIIUMOCTH
IEJTBIX YUCell

87 [IpumMeHeHre TPU3HAKOB IETUMOCTH
nenbix yncesn: HOJ[ u HOK

88 [TpuMeHeHre NPU3HAKOB JEIIUMOCTH
nensix yucen: HOJl u HOK

89 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
IENTBIX YMCEI: OCTATKH 110 MOJIYITO

90 [TpuMeHeHrne TPU3HAKOB JIEITMMOCTH
EJIBIX YUCEII: OCTATKH 110 MOJYJIIO
[IpumeHeHne NpU3HAKOB IETMMOCTH

91 IENTBIX YMCell: anropuT™ EBKimaa s
peleHus 3a1a4 B IIeJIbIX YUCIaxX

92 Konumponvnan paboma ""Teopua yenvix
yucen"

93 Cucrtema ¥ COBOKYITHOCTh YPaBHEHHIA.




PaBHOCHIBHEIE CUCTEMBI M CHCTEMBI-
CIICACTBUA

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJICACTBHUS

OCHOBHBIC MCTObI pCICHUA CUCTCM U

95 9 .
COBOKYITHOCTCHU pallMOHAJIBHBIX YPaBHCHHUU

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUN

OcHOBHBIE METO/BI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEW MTOKa3aTeIbHBIX
YpaBHEHUN

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHU U

OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHU U

[IpuMeHeHne cuCTEeM K PEIEHUIO
MaTeMaTUUYECKUX 3a7ad U 3a7a4 u3

101 Pa3IUYHBIX 00JaCTel HayKH U pealibHOM
YKU3HU, MHTEPIPETaLus IOTy4YEHHBIX
pe3yJIbTaTOB

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHUYeCKUX 3a]a4 1 3a/1a4 U3

102 Pa3IUYHBIX 00J1aCTe HayKH U peasibHOM
KHU3HHU, HHTEPIPETaLUs TOTYYEHHBIX
pe3yabTaToB




[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4y 13

103 pa3IMYHBIX 00J1acTeH HAYKU U pealbHON 1
YKU3HU, HTHTEPIPETALUS TTOTy4YECHHBIX
pe3yJIbTaTOB
Konumponvnasa paooma ""Cucmemot

104 PAUUOHATILHBIX, UPPAUUOHATILHBIX 1
ROKA3amenbHbIX U J102apuhmuieckKux
ypasnenuii"’

105 PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu 1

106 PannonanbHbIe HEpaBEHCTBA C 1
napameTpamu

107 PanronanbHbBIE CUCTEMBI ¢ TTapaMeTpaMH 1

108 HppanmonansHble ypaBHEHUS, 1
HEpaBEHCTBA C ITapaMeTpaMu

109 HpparmoHanbHble CUCTEMBI C 1
napameTpamu

110 [Toxa3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C 1
napaMeTpamu

111 [ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu 1

112 Jlorapudmuueckre ypaBHeHuUs, 1
HEPABEHCTBA C TapaMeTpaMHu

113 Jlorapugpmuueckue CuCTeMBI ¢ 1
napamMeTpamu

114 TpuroHoMeTpuveckne ypaBHEHUS C 1
napaMeTpamu

115 TpuroHomeTpuuecKrue HEPABEHCTBA C 1
napaMeTpamu

116 TpuroHoMeTpu4ecKkrue CUCTEMBI C 1
napamMeTpamu

117 [TocTpoenue u uccienoBaHue 1

MAaTEMAaTHYICCKUX Moneneﬁ PCAIbHBIX




118

CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

ITocTtpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapaMeTpaMu

119

120

[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJENIEN peaIbHbIX
CUTYallU C IOMOUIbIO CUCTEM ypaBHEHUH
C IapaMeTpaMu

Konumponsnan paboma ""3adauu c
napamempamu"’

121

122

123

124

[ToBTOpEHHE, 0000IICHUE,
cucTemMarusanus 3HaHui: "Ypapaenus"
[ToBTOpEHHE, 0000IICHUE,
cucTemarusanus 3HaHui: "Ypapaenus"
[ToBTOpenue, o6odIIEHKE,
cucTeMaTH3anus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

125

126

[ToBTOpenwue, 06001IEHNE,
cucreMartuzaius 3Hanuii: "HepaBencrpa"
[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

127

128

129

[ToBTOpenwme, 0600IIEHNE,
cuctemaruzanus 3HaHuit: "[IpousBogHas u
e€ npumeHeHue"

[ToBTOpenme, 0600IIEHNE,
cuctemaruzanus 3HaHuit: "[IpousBogHas u
e€ npumeHeHue"

[ToBTOpeHme, 0600IIEHNE,




cucremaTtusanus 3Hanuii: "IIpousBoanas u
e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

130 cucreMaru3anus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

131 o " 1
cucTeMaTH3anus 3HaHuil: "OyHKIIH
[ToBTOpEHHE, 0000IICHUE,

132 < .. 1
cUCTeMaTH3aIys 3HaHui: "OyHKIIH
[ToBTOpenue, 06001ICHNE,

133 o " 1
cucteMaTH3anus 3HaHuil: "OyHKIH

134 Hmozosan konmponvnas paboma 1

135 Hmozoeas konmpoavhas paboma 1

136 [ToBTOpenue, 06001ICHNE, 1
cUCTEeMaTH3aIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* Maremaruka: anreOpa ¥ Havyajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTU4ecKoro ananusa (B 2 yactsx), 10 kmacc/ Yacts 1: Mopakosuda A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noa penakuuein Mopakosuya A.l'.,
OO61mecTBO ¢ orpaHundeHHOM 0TBETCTBeHHOCTHIO « 1Ol MHEMO3MHA »

* Maremartuka: anrebpa U Hayajla MAaTEeMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTU4ecKoro ananusa (B 2 yactsx), 11 kmacc/ Yacts 1: Mopakosuda A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; noa penakuueinr Mopakosuya A.l'.,
OO01mecTBO ¢ orpaHrdeHHOM 0TBETCTBEHHOCTRIO « 1Ol MHEMO3MHA »

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA

1. MaTtemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT0 aHalln3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTHueckoro aHaiusa. 10 kiacc. YueOHuK i 0011eo0pa3oBaTelbHbIX
opranu3anuii (6a30Bblii U yriayonéHusid ypoBuu). B 2 u. U.1/ A.I'.Mopakoswuy,
I1.B.Cemenos. — 9-¢ u3n., crep. — M.: MHemo3uHa, 2021;

2. Maremaruka: anredpa 1 Hadajua MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpust. Anredpa u
Hayaja MaTeMaTH4eckoro aHanusa. 10 kiacc. 3ajauHuk i 0011eo0pa3oBaTeIbHBIX
opranu3anuii (6a30Bblii U yrayonéHusid ypoBuu). B 2 4. .1/ A.I'.'Mopakoswuy,
I1.B.Cemenos. — 9-¢ u3n., crep. — M.: MHemo3uHa, 2021;

3. Maremaruka: anreOpa 1 HadaJia MaTeMaTHYECKOTO aHalu3a, reomeTpus. 10 kiacc.
Anrebpa 1 Hauaa MaTeMaTHYecKoro aHanu3a. KoHTponbHble paboThl 1yis
001eo0pa3oBaTeNbHBIX Opranu3anuii (0a30BbIi 1 yriryonéunslii yposan) / B.. I'mu30ypr;
oz pea. A.I'. MopakoBuua. — 6-¢ u3f., crep. — M.: MHemo3uHa, 2020;

4. JI.A.Anexcannposa. Anrebpa v Hadajia MaTeMaTHIeCKoro aHamsa. 10 kiacc.
CamocTosTenbHble paboThl. (0a30BBIN U YIIIyONEHHBINH ypoBHH) oA pen. A.T.
MopakoBuya. — M.: Maemo3uHa, 2019;

5. Maremaruka: anreOpa 1 Hauaja MaTeMaTHYECKOTO aHalIu3a, reoMeTpusi. Anredpa u
Hayajla MaTeMaTH4yeckoro aHanusa. 11 knacc. YueGHuUK 11 001meo0pa3zoBaTebHbIX
opranu3zanuii (6a30Belii 1 yriayonéuuslil ypoBHH). B 2 u. .1/ A.I'.'Mopakosuuy,
I1.B.CemenoB. —u3., crep. — M.: MHeMo31Ha;

6. Maremaruka: anreOpa 1 Hauaja MaTeMaTHYECKOTO aHallu3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTuyeckoro aHanusa. 11 kiacce. 3agaqHuk A o0ieo0pa3oBaTeabHbIX
opranu3zanuii (6a30Belii 1 yriayonénusiil ypoBHu). B 2 u. .1/ A.I'.'Mopakosuuy,
I1.B.CemeHnoB. — u3n., crep. — M.: MueMo3uHa;

7. Maremartuka: anreOpa 1 Hayajla MaTeMaTHYECKOTo aHaliu3a, reomeTpus. 11 kiacc.
Anrebpa u Hauana MareMaTudeckoro aHanusza. KontpoapHbie paboThl Asst
o01eo0pa3oBaTeNbHBIX Oprauu3anuii (0a3oBblil 1 yrinyonéunslil yposau) / B.M. I'mu30ypr;
nox pen. A.I'. MopakoBuua. — 7-e u3f., crep. — M.: Muemo3una, 2022;

8. JLA.AnekcanapoBa. Anrebpa n Hauasla MaTeMaTHuecKoro aHanu3za.l1 kiacc.
CamocTosiTenbHble paboThl (6a30BbIN U yriIyONnEHHBIN ypoBHU) oA pea. A.I'. Mopakosuya.
— M.: MueMo3uHa, 2022.



I D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1. http://school-collection.edu.ru — enuHas kouTeKIus MH(MPOBBIX 00pPa30BATEIBLHBIX
PECypCoB;
2. http://www.fipi.ru/ - denepanbHbIii HHCTUTYT MEJArOrHYECKUX H3MEPECHHU;
3. http://window.edu.ru — eaHOE OKHO JJOCTYIIa K 00pa30BaTEIIbHBIM PECypCaM;
4. http://m.edsoo.ru/ - bubaunoreka [OK enunas koyiekiust HuppoBbIX 00pa3oBaTeIbHBIX

pecypcos;
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