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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIEYMBACT HMHCTPYMEHTAIBHYIO 0a3y Ui H3y4YCHHs] BCEX ECTCCTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (POPMHUPYET JOTHYCCKOEC M aOCTPAKTHOE MBITIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS WH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYrHX [JUCHHMIUIMH. B paMkax mgaHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
(hopMyIHpyeT CBOM JIOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBAaCT OCHOBY JUIS
YCIICITHOTO OBJAJCHUS 3aKkoHaMH (U3WKH, XUMHUH, OHOJOTHH, TIOHUMAaHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanbpHemero oOpa3oBaHMsT W B TOBCEIHEBHOW KU3HU. B TO XKe Bpemsi OBJIaJeHHUE
a0CTPaKTHBIMH M JIOTHYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEeMaTHYECKOTO aHaH3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA M PAcCyXJaTh JIEAYKTUBHO, UCIIOIh30BaTh 0000MEeHNE U
KOHKPETHU3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOyyJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MaTEeMaTUYECKUX MOJEJICH peajbHbIX CHTYallud, MHTEPIPETAIMH MOJYyYCHHBIX
peIIeHH, 3HAKOMSATCSI C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIi Kypc o00damaeT 3HAYUTENBHBIM BOCHHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak dYepe3 y4eOHBI MaTepuall, CIOCOOCTBYIOIIUN (OPMUPOBAHHIO HAYIHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 coenuduky ydeOHOH  JeATENLHOCTH, TpeOyromen
MPOJOJDKUTEIPHON — KOHIGHTPAIlMM  BHHMAaHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJIy4CHHBIN pe3yJIbTar.

B ocHoBe Meronmku oOydeHHs] anreOpe W HadallaM MaTeMaTH4eCKOTO aHalln3a JICKUT
JESTETbHOCTHBIN MIPUHIUT 00y4YEHHUSI.

B crpykrype yueOHOTrO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «Yucina W BblYMCICHUN», «DyHKIMH WU
rpadukn», «YpaBHEHUS U HEPaBEHCTBa», «Havana maremaTudeckoro aHanmuza», «MHOXECTBA U
JoruKa». Bce OCHOBHBIE CONEpKATEIbHO-METOANYCCKUE JHHUU HM3Yy4aroTCsS Ha MPOTSDKCHUH
JBYX JIET OOy4YCeHHs Ha YPOBHE CpPEIHEro OO0Iero oOpa3oBaHUs, €CTECTBEHHO OIOJHSS IPYT
Jpyra ¥ TOCTETNEHHO HACHINIAsCh HOBBIMH TeMaMH W pasjenamu. J[aHHBIM y4eOHBINH Kypc
SBIISIETCS WHTETPATUBHBIM, TIOCKOJIbKY OOBEAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpPHs, MaTeMaTHYEeCKUN aHalu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromruecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMATUYECKUM allaparoM, y HHX IOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb pealbHOMN
CUTYaIlu, MPUMEHATh 3HAHUs, TMOJYYCHHBIE MPU H3y4E€HUU Y4eOHOTOo Kypca, JUIsl pElICHUS
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPEeTHPOBATH
CBOM OTBET.



ConepxkarenbHo-MeToAMUeCKass  JuHUS  «Yucima W BBIYMCICGHHSD — 3aBeplIaeT
(hopMHpOBaHHE HABBIKOB HCIOJB30BaHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAYaTo Ha
YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHHMaHUE yjenseTcsl (GOPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ceOs UCTOJIb30BAHUE PA3IIMYHBIX (OPM 3aIUCU YUCIIA, YMEHUE JIeNIaTh MPUKHUJIKY, BBIIOJIHATH
MPUOIKEHHBIC BRIUMCIICHHS, OIICHUBAThH YHCIOBBIC BRIPAKCHUS, pabOTaTh C MATEMATHYECKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYarONIMMCS MHOKECTBA HATYPAJIbHBIX, IEJIBIX, PAllMOHAJIbHBIX U
JEHUCTBUTENBHBIX YHCEIN JOTMOJIHSIIOTCS MHOXXECTBOM KOMIUICKCHBIX YHCeNl. B KaxaoM U3 3THX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUSCKUE 3a/Ia49H U OTICpAIUU: JCIICHUE
HalleJl0, OINEPUPOBAHME OCTaTKaMU HA MHOXKECTBE IIEJbIX YHCEN, OCOObIE CBOMCTBA
palMOHAIBHBIX U UPPAlMOHATBHBIX YHCEI, apu(METHUECKHUE OTEpAIH, a TAKKe H3BICUCHUE
KOpHS  HATypaJlbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uwucen.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX IPUMEHEHUS TSl pEIISHUsT Pa3TUYHbIX 3a/1a4 (POPMUPYETCS MPECTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHd U €€ POJIM B TIOCTPOCHUH MOJIETIEH peaIbHOTO MHPa, IIIMPOKO
HCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIusl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pealn3yeTcsl Ha MPOTSHKEHWU BCEro OOydeHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3a/1ad. B pe3ynpTaTe oOydarommuecs: OBIaICBAOT
pa3IMYHBIMU ~ METOJAMHU  pEIICHUs palMOHAIBHBIX, HPPAIUOHATBHBIX, TOKA3aTEIbHbIX,
JOTapu(PMUIECKUX M TPUTOHOMETPUUECKHX YpaBHEHWW, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepkauux napaMmerpsl. [lomydeHHbIe yMEHHS HIMPOKO MCIONB3YIOTCA MPHU HCCIET0BaHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HAXO0XKCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHUW BBITIOJHATH pacy€Thl 1Mo GopMmyinaMm, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHMIM, a TaKKe BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOUT  JalibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamMu, IpeICTaBICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3324, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YUeHHUsI MaTepuana. V3ydeHue  CTENeHHOH, TIOKa3aTelbHOM,
Jorapu(MUUECKONH U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIb30BaHUE
GyHKIMM Ui pemieHus 3a1ad U3 JIPYruxX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHHEeM ypaBHEHMI U HepaBeHCTB. [lpu
3ToM OOJNbIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy pa3jNYHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJydYeHHbIE (DYHKIINUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIIOIIMX BBIPAKATh 3aBUCHMOCTH MEXIYy BEIWYMHAMH B PA3NIUYHOU (opMme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.



ConepxarenbHast nuHus «Hadana maTeMaTHyecKOro aHajanu3a» MO3BOJISIET CYIIECTBEHHO
pacUIUpUTh KPYr KaKk MaTEMaTHYECKUX, TaK U MPUKIIATHBIX 3a7a4, JTOCTYIHBIX 00Yy4aronumcs,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE Y HAUMEHBIIINE 3HAUCHUS, BBIYUCIATH IUIOMAIN GUTYp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTHM U YCKOpEHHMs TMpoileccoB. JlaHHas conep)kaTtelibHas JUHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWE B TPUKIAIHBIX, B TOM YHUCJE COLUAIbHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOydaronumecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MaTEMAaTUKH KaK HayKW, U
00 uX aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABJICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJBHOW MaTEMaTHKH W TMpejiaraioT HaumboJsiee
YHUBEPCAIBHBIN SI3BIK, OOBEAUHSIONIUN BCE paslenbl MAaTEeMaTUKH U €€ TMPUIIOKECHUN, OHHU
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXHOCTH OOy4JammIeMycs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJH30BaTh €r0 JUIsl BBIPAKEHUS CBOUX MBICIeH. Jlpyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000OCHOBaHMH M  CJI€IOBaHHE OIpEAeIEHHBIM TMpaBUjaM IOCTPOCHHS  JOKa3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTAMH MaTeMaTU4YEeCKOH JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Anrebpa M Hadajga MaTEeMaTHUYECKOTO aHalIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMPOBAaHUS, KOTOpbIE  MPHU3BAHBI  CIIOCOOCTBOBATh
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJieNiell C TOMOINbIO amnmapata aiareOppl M MaTeMaTH4YeCKOro aHajiu3a, HHTEpIpEeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuai y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCS ISl pelIeHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOMI0AaTeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BATh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3HpPOBATh MpoOieMy. JlesarenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hauana MaTeMaTU4eCKOro aHAIK3ay.

Ha u3yudenue yueOGHOro Kypca «Anredpa 1 Hauana MaTeMaTUYeCKOTo aHajIn3a» OTBOJAUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYUCTEHUS

Panmonaneupie yncna. OOBIKHOBCHHBIC M JCCSITHYHBIC APOOU, MPOIECHTHI, OECKOHECUHBIC
nepuoanydeckue apoou. [Ipumenenue npoOe 1 MPOLIEHTOB ISl pEIISHUS MPUKIIATHBIX 3a7a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBUTENbHBIC YKca. PalMoHaNbHBICE W WpPpAllMOHAIBHBIC YHCIA. ApHUPMETHUYSCKUE
oIepaluyd ¢ JCUCTBUTEIIbHBIMU 4YHCIaMH. MOJysib JEHCTBUTEIBHOIO YHUCIA U €ro CBOWMCTBA.
[Tpubmmx€HHbIC BBIUMCICHUSA, TpPaBWIA OKPYIJICHUS, TPUKUIKA ¢ OIIEHKAa pe3ysbTaTa
BBIUHCIICHU.

Crenens ¢ 1enbM nokasareneM. bunom Herotona. Mcnonib3oBanue moaxosiieit GopMbl
3allMCH ICVCTBUTEIBHBIX YUCEN ISl PEIIEHUS TPAKTUYECKHUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM TMOKAa3aTeIeM M €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CBoiictBa norapudma. [leciTuuabie U HATypaIbHBIC JIOTapU(PMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAaHT€HC YHMCJIOBOr0 apryMeHta. ApKCHUHYC, apKKOCHUHYC U
ApPKTAHT€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa M TOXKIECTBEHHBbIE IMPeOOpa3oBaHUs. YpaBHEHHWE, KOPEHb YpaBHEHHS.
PaBHOCHWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LENIbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM NEpEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema besy. MHorouniens! ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABl PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[Toka3arenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEUICHUS [TOKA3aTENbHbBIX YPABHEHUM.

[IpeoOpa3oBanue BhIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUECKUX
YPaBHEHUM.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOWCTBA, BBIYHUCIEHUE €r0
3HAUYEHMsI, IPUMEHEHUE ONPENCIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAHBIX 3a/1ay C MTOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJIEJIN € MIOMOLIBIO MAaTPUIL U ONIPEAETUTENEH.

[TocTpoeHre mMareMaTH4YECKUX MOJIENEN peaJbHON CUTyallud C MOMOUIbIO YPAaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHMII M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHUYeCKHX 3aJad u
3a/1a4 U3 pa3UYHbIX 00JIaCTei HayKH U pealbHOM JKU3HMU.

DyYyHKUUH U TPaPUKHU

OyHKuMs, crnocoObl 3amaHus (yHKIUU. B3anMHo oOpatHbie (yHkuuu. Kommosurms
¢bynkuuit. 'paduk pyHkunu. SneMeHTapHbIe peodpa3zoBaHus IpauKOB (PyHKIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbIe M HeuéTHble QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakCUMyMbl U MHUHUMYMBI GyHKIMU. Hambosnblee 1 HaMEHbIIEe
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U rpaduk.
CaoiicTBa 1 rpaduK KOpHA N-Oi CTerneHW Kak (YHKIUKU OOpaTHOM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIPEIECIECHUE TPUTOHOMETPUUECKUX (QYHKUUN
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MOCIeEN0BATEILHOCTEH. MeTo ] MaTeEMaTHYECKOMI
UHAYKIUA. MOHOTOHHBIE M OTrpaHUYEHHbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAaIOIIEH T'€OMETPUUYECKOM MPOTPECcCHH.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢bynaknumii. CBoiicTBa (QYHKIIMA HEMPEPBHIBHBIX Ha OTpe3ke. MeEToa WHTEPBAJIOB MJIsl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO armapaTa Ui OMNMCaHUsl PEalbHBIX IMPOLIECCOB M
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh  TPAKIAHCKON TMMO3WUIMU  OOYYaroOIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCWCTBOBATH C COIMAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX
MAaTEMaTUKOB M POCCHUMCKONW MATEMaTUYECKOU IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKW M JCSATENIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peEIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KHW3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOM JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3Iu4HbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYpbl, TOHUMAHUE BIHUSHUSA COIMAIBHO-
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLUAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHus 3a7qad B 00JacTU OKPYXKAroIIel cpeibl, MIIaHUPOBAaHUE
MOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEJCTBUMN JUISI OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 O3HAHUSA:

chOpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIECTBEHHOW MPAaKTUKH, TOHHMMAaHWE MAaTeMaTU4YeCKOW HayKu Kak cdepsl



YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALIHH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHM,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPeOOpa3OBHIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTECMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTUBOPCYUUSA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBCPKIACHUAX, npeaiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH M0 aHaJIOTUH;

MIPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEpKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMI0, MPUBOJAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3amaum  (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJAEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (PUKCUpYIOIIHE MPOTUBOpEUnE, MNpobiaeMy, ycTaHaBIMBaTh HCKOMOE U JAHHOE,
(hopMHpOBaTh TUNIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OObEKTa, SBJICHUS, IPOLECCa, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCaAMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEANOJIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAIT JIeUIIUTHI UHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJISi OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh MH(OpPMAIMIO U3 HCTOYHUKOB Pa3lUYHBIX THUIOB, AaHAIU3HPOBATH,
CUCTeMATU3UpOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIECKH;



OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBaTh CYXKJIEHHUS B COOTBETCTBHM C YCIOBHUSIMU U ILIENIAMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JlaBaTh IOSCHEHUS MO XOJYy pELIEHUs 3aJaud, KOMMEHTHPOBATH MOJIyYEHHBIN
pe3yibTarT;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHbIE HA MOMCK PELICHMSI, CONOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB JWanora, 0OHapyXuBaTh pa3iIu4ve U CXOACTBO
MO3ULIUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELIEHUs 3aJayd, SKCIEPUMEHTa, MCCIEJI0BaHUS, MPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIECHHUS 3aJadyd, BBIOMpATh CIOCOO pEleHHs C Y4ETOM
HUMEIOILIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUAHTHI PELIEHUN ¢ yu€TOM HOBOI MHQOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAILHBIH MHTEJJIEKT:

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUu KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U pe3yibTaTa pelieHrs MaTeMaTHUeCcKo 3a1auu;

MpPEeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa UMM M YCIOBHUSM, OOBSICHATH HPUYUHBI
JNOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JESTEIbHOCTH, HAaXOIUTh OILIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeIb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATH
OpraHMU3aII0 COBMECTHOU pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYXKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYMNMOBBIX GopMax paboThl (0OCyxIeHUs, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMbI» M HHbBIE), BBIIOJIHATH CBOIO 4acTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEr0 BKJaJga B OOIMIMI MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

INPEIMETHBIE PE3YJIbTATBI
K konmy oOyuenus B 10 kJacce oOydaromuiics MOJIYYHUT CIEIYIOIIME MpeIMETHBIC
pe3ynbTaThl O OTACNIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Ajiredpa u Havama
MaTEeMaTHUYECKOTO aHaAJIU3a:
Yucjaa v BbIYMCTIEHUS:



cBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAIIHOHAIBHOE YHUCII0, OECKOHEUHAs! NMEPUOINIECKast
IpoOb, MPOIEHTHI, WPPALMOHAIBLHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JICHCTBUTEIBHBIX
YHUCeNl, MOLYyJb JEUCTBUTEIBHOTO YUCIIA;

MPUMEHSATH IPOOH U MPOLICHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUYMCICHUS, MpaBUjia OKPYIJICHUS, MPUKUAKY U OLCHKY
pe3yJibTaTa BBIYMCICHUM;

cBOOOJTHO OTEPUPOBATH MOHATHEM: CTENEHb C IEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
MOAXOAAIIYI0 (OPMY 3alHCH ACHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHYECKHX 3a1ad U
IIPEACTABIICHUS JAHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apU(PMETHUECKUIN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOHO ONEpUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHAMU: JorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
JorapuQmsl;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIOBOIO
aprymMeHTa;

ONIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC ¥ apKTAHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIIbBHBIE HEPABEHCTBA,

MPUMEHATh PA3IUYHbIE METOJbl PEIICHHS palMOHAIBHBIX U JIPOOHO-paIlMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KO(QQUIMEHTAaMH, KOPHH MHOTOYICHA, IPUMEHATh [JeJIeHMEe MHOIoOwIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJTHO ONEpUPOBaTh MOHATHAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHWM, MaTpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, MCIIOJIb30BaTh CBOMCTBA
ONpenenuTeNs 2 X 2 Ui BBIYMCICHUS €r0 3HAYEHMS], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CHUCTEMbl JIMHEHHBIX YPAaBHEHHUH, MOJEIMPOBATh PEAIBHBIE CUTYallMM C IIOMOIIBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOECHHBIE MOJEIM C IOMOLIBI0 MAaTpULl U
ONpEeACIUTENECH, UHTEPIPETUPOBATH ITOJIyYEHHBIM PE3YJIbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs IPe0Opa30BaHMsl BEIPA)KEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHUsl YHUCIOBBIX  BBIPDAKEHHM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMcTBa  jorapupmoB Uil  NpeoOpa3oBaHUS  JOTapUPMHUUECKHX
BBIPAXKECHUMH;

cBOOOJTHO ~ ONepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIC,  IIOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IIEPEX0/I0B
WJIY OCYILECTBIISAA IPOBEPKY KOPHEH;

NPUMEHATH  OCHOBHBIE  TPUTOHOMETpHUYeckHe (opMynbl g [peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJITHO OIEpPUpPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHSTh
He00X0AuMBble (POPMYIIBI [T PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;

MOJICIUPOBATh pEalbHbIE CUTYallMM Ha s3bIKE airedpbl, COCTaBIATh BBIPAKCHHUS,
YpPaBHEHUS, HEPABEHCTBA II0 YCIOBHMIO 3aJa4yd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJECIU C
WCIOJIb30BAHMEM arllliapara ajareopsl.



DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUAMHU: (YHKIHUS, CIIOCOOBI 3aJaHus (PYHKIHMH, B3aHMMHO
oOpatHble (QYHKIMH, KOMMO3UIMS (yHKUWH, rpaduK (YHKIWHU, BBIIOIHITH 3JEMEHTapHBIC
npeoOpa3oBaHus Tpa@uKoB QyHKIUH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OIEpPHPOBATH TMOHATHAMU: UYETHBIE W HEUYETHBIE (DYHKIWHU, TEPHOIUYECKUE
(GyHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIMM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIUU Ha TPOMEKYTKE;

cBOOOJTHO OTEPHPOBATH TMOHATHSIMU: CTENEHHAs (YHKUIUS C HATYpaJbHBIM M LEJIbIM
nokaszaTeneM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM W ILEJIBIM TIOKa3areneM, rpaduk
KOPHS N-0¥ CTeTeHn KaK (QYHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAas, KBaJpaTUYHAs M JPOOHO-IMHEHHAs (yHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: TOKa3aTelbHasl W JorapupmudecKkas QYHKIUH, UX
CBO¥CTBA ¥ IpadMKH, HCIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJTHO OMEPUPOBATh TOHSATHIMH: TPHUTOHOMETPHUYECKAsT OKPYXHOCTB, OIpENeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apTyMEHTa;

WCTIONB30BaTh Tpaduku (QYHKIHUA IS UCCIETOBAaHHS TPOIECCOB M 3aBUCHUMOCTEH TIpH
peleHnn 3a1ad U3 JIPYruxX y4eOHBIX NMPEAMETOB M pealbHOW JKM3HH, BBIpAXKaTh (OpMyJIaMu
3aBHCHMOCTH MEXIY BeITHUYNHAMH,

Hayana MaTeMaTH4ecKoOro aHaan3a:

CcBOOOJIHO OINEpPUPOBaTH MOHATUAMU: apupMETHUECKass U TeOMETpHUEecKasl MPOrpeccus,
0eCKOHEUHO YOBIBAIOIIAsl FEOMETPHUECKasi MPOrPECCHs, JIMHEHHBIN U SKCIOHEHIIMAIBHBIN POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJb30BATh POrPECCUH JUI PELICHUs PeaIbHbIX 3a/1a4 IPUKIAIHOTO XapaKTepa;

CBOOOJIHO  ONEpUPOBaTh MNOHATUSAMM:  IOCIEAOBATEIIBHOCTh, CHOCOOBI  3a/laHUs
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATH MOHATUAMM: HENpPEpbIBHbIE (DYHKIMM, TOUKU pa3pbiBa rpaduka
(GhyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CcBOOOJIHO ONEpUpOBaTh MNOHATHEM: (DYHKLHMS, HENpepblBHAsE Ha OTPE3Ke, NPUMEHATh
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a/1a4;

cBOOOJIHO OIepUpoBaTh MOHATUAMHU: IMepBas W BTOpas MPOMU3BOJHBIE (DYHKLUH,
KacaTenbHas K rpaduky QpyHKINU;

BBIUUCIIATH IPOU3BOJHBIE CYMMBbI, IPOU3BEJIEHHs, YacTHOTO M KOMIIO3UIMM [JBYX
(GyHKUUMH, 3HaTh IPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJIb30BaTh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOJHOM /1711 pelleHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: MHOXKECTBO, OTIEpallUU HaJl MHOYKECTBAMH;

UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUis OMUCAHUs peaibHBIX MPOLECCOB
U SIBJICHUH, IPU PELIeHNUH 3334 U3 JPYTruX y4eOHBIX MPEIMETOB;

CcBOOOJTHO OMNepupoBaTh MOHATHAMU: OMpEIENCHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4YecKOro OObeKTa, J0Ka3aTelIbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEpPaBEHCTBA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 5
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eJIBIM TTOKa3aTeNIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKre BbIPaKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHO)KecTBo, oTiepary HaJ MHOXECTBAaMHU 1
U UX CBOKMCTBa
2 Juarpammel Ditnepa-Benna 1
3 [IpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis peleHus 3a1ad
4 BxoHas KOHTpOJbHAs paboTa 1 1
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATHYHBIE IPOOU, TIPOLIEHTHI, 1
OCCKOHEYHBIC ITEPUONUECKHIE IPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a7a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a71a4
8 HeicTBuTenbpHble yncia. PanponaabHbie U 1
HUppAMOHAJIbHBIE YHCIIA
9 Apj/l(l)MeTI/I‘IeCKI/Ie OTICPALINH C 1
IENCTBUTEIbHBIMHA YHCIAMU
10 Moz“[ym, JNEHCTBUTEIBHOTO YKCIIa U €T0 1
CBOICTBA
[TpubnmkEHHBIE BRIYUCIICHUS, IPAaBUIIA
11 OKDYTJICHUSI, TPUKKIKA U OLIEHKA 1
pe3ynbTaTa BRIYUCICHUN
12 OCHOBHBIE METO/IBI PEILICHUS IIENbIX U 1




JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCICHUSA LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4eHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4JIeHa HA MHOTOYJIEH C
ocratkom. Teopema besy

16

MHoTrouJIEHBI ¢ TETBIMA KOYPPUITIESHTAMH.
Teopema Buera

17

Pemrenne cucrem MMHEWHBIX YpaBHEHUN

18

Pemenue cucteM JTMHEMHBIX YpaBHEHHI

19

Marpuiia cucTeMbl JIMHEHHBIX YPABHEHHIA.
Onpenenurens MaTpUIbl 2X2, €ro
reOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUCHUS

20

Onpenenurens MaTpULBI 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYHMCIIEHHE €I0 3HAYECHUS

21

[IpuMeHeHue onpeaeIuTeNs Il perieHus
CUCTEMBI JIMHEWHBIX YPABHEHUI

22

Pemrenne nmpukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

23

Pemenue npuknanHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

24

KonTtposneHas padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX YypaBHEHHUN"




OyHKIHS, CIIOCOOBI 3aJaHMs (PYHKIIUH.

25 B3aumuo o6parnbie pynkuun. Kommosumus
GbyHKIII

26 I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHus TpaguKoB QYHKIUH
OO6nactb onpeesieHusi © MHOYKECTBO

27 3HaueHul ¢pyHkunu. Hymu ¢pyHkumm.
[TpomMexXyTKH 3HAK IOCTOSIHCTBA
UETHbie 1 HEUETHBIC (PYHKIIHH.

28 [Mepuomuueckue pynkimu. [TpomexyTkn
MOHOTOHHOCTH (DYHKITUHU
MakcuMyMBbl 1 MUHUMYMBI (DYHKITHH.

29 HauGombIiee 1 HauMeHbIIIee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE

30 Jluneiinas, kBagpaTuyHas U JpOOHO-
JTMHEWHast QyHKITIH

31 DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHHE IPaPUKOB STUX QYHKIUI

32 DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE IPauKOB ITUX (PYHKITHI

33 Crenensb c 11e1bIM MoKazaTesnemM. buaom
Hbrorona

34 Crenensb c 11e1bIM MoKazaTesnemM. buaom
HrroTona

35 CrenenHas GyHKIMS C HATYpPaJIbHBIM U
1enbpIM nokazatenieM. E€ cBoiicTBa u rpadux

36 Kontponsnas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpaguk”

37 Apudpmernueckuii KOpCHE HaTypaJlbHON
CTENIEHU U €r0 CBOMCTBA

38 ApupmeTnueckuii KOpeHb HaTypalbHON

CTEIICHU U €r0 CBOMCTBA




39

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHIH,
COAEpKAIIUX CTENICHU U KOPHU

40

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHH,
COAEpKAIIUX CTENEHH U KOPHU

41

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHH,
COAEPKAIIUX CTENIEHU U KOPHU

42

Wppannonanshble ypaBHeHHUs. OCHOBHbBIE
MCTOJbI PCIICHHUA UPPALUMOHATIbHBIX
YpaBHEHUU

43

Wppaunonanshbie ypaBHeHNUs. OCHOBHbBIE
MCTOJbI PECIICHUA UPPALMUMOHATIbHBIX
ypaBHEHUU

44

HppaunonansHsle ypaBHeHHs. OCHOBHBIE
METO/Ibl PEUIEHUS UPPALMOHATIBHBIX
YpaBHEHUU

45

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
MppalMOHAJILHBIX YPaBHEHHM

46

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
MppallMOHAJIbHBIX YPaBHEHHIM

47

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppallMOHAJILHBIX YPAaBHEHHM

48

PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
HppalMOHAJILHBIX YPaBHEHHI

49

CgpoiicTBa u rpaduK KOpHs N-Oi CTENeHH
KaK (QyHKIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM TIOKa3aTesieM

50

CgpoiicTBa u rpaduK KOpHs N-Oi CTENeHH
Kak (QyHKIIMHM 0OpaTHOM CTENeHN C
HaTypaJbHbBIM IOKa3aTelIeM

51

KonTtponpHas padota: "CBoiicTBa 1 rpaguk
KOpH# N-oi ctenenu. MppannonaibHele
ypaBHeHus"




Crerens ¢ pallMOHAJIbHBIM IOKAa3aTCJICM U

52 L 1
e€ cBOMCTBa

53 CreneHb ¢ palMOHAILHBIM MTOKA3aTEIeM U 1
€€ CBOMCTBA

54 CreneHb ¢ palMOHAIBHBIM MTOKa3aTeNIeM U 1
€€ CBOMCTBA

55 [TokazarenbHas QyHKLHMA, €€ CBOMCTBA U 1
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN A5 1
peuleHust ypaBHEHUI

57 Ucnonb3oBanue rpaduka QyHKIUN A5 1
penieHust ypaBHEHH
[TokazarensHbie ypaBHEeHUSA. OCHOBHBIE

58 METO/IbI PENIEHHS TOKA3ATEIBHBIX 1
YpaBHEHUU
[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE

59 METOIBI PEIEHHs TOKA3aTEIbHBIX 1
YpaBHEHUU
[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE

60 METO/Ibl PELIEHUS TIOKA3ATENbHBIX 1
ypaBHEHUH

61 Kontponbhas padota: "[lokazarenpHas 1
¢byuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapugm uncia. Ceoiicta norapudgma 1

63 Jlorapudm uucia. CoiicTBa orapudma 1

64 Jlorapudm uucia. CoiicTa norapudma 1

65 JlecsiTuuHBIE U HATYpATbHBIE TOTAPUPMBI 1

66 JIeCATUYHBIE U HATYPAIIbHBIE JIOrapU(MBbI 1

67 [IpeoOpazoBanue BEIpaKEHUH, COAEepPKAIIUX 1

sorapumsl




[IpeoOpa3oBanme BEIpAKEHUH, COAEPIKAIUX

68
JorapuMel

69 [IpeoOpa3oBanme BEIpAKEHUH, COIEPIKAIUX
sorapumMsl

70 Jlorapudmuueckasi QyHKIH, €€ CBOWCTBA U
rpadux

71 Jlorapupmuueckas QyHKIHsA, €€ CBONCTBA U
rpadguk

72 Wcnonb3oBanue rpaduka QyHKIUN A5
pEILICHNS] YpaBHEHUI

73 Ucnonb3oBanue rpaduka QyHKIUN A5
penieHust ypaBHEHH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI pELIEHHS JTOraprYMUIECKUX
YpaBHEHUH

rapudmMuyecku BHEHUA. OCHOBHBI

Jlora €CKHE ypaBHE OcHOBHBIE

75 METOIBI PEIEHHs JOTapH()MHUIECKUAX
YpaBHEHUU

rapudmMuyecku BHeHUA. OCHOBHBI

Jlora €CKHE ypaBHE OcHOBHBIE

76 METO/IbI pELIEHHS JIOTapU(PMUIECKHX
ypaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHM

78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHIMA

79 KontponbHas padota: "Jlorapudmudeckas
¢dbyuknus. Jlorapudmudeckue ypaBHenus"

80 CuHycC, KOCHHYC, TAHT€HC U KOTAHT'€HC
YHICIIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC
YHICIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHT€HC




YHUCJIOBOTO apryMeHTa

ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC

83 1
YHCIIOBOTO ApTyMEHTa
TpuroHoMeTpryecKas OKPy’KHOCTb,

84 ONpeIENIEHHE TPUIOHOMETPUYECKHX 1
(YHKIMH 9UCIOBOTO apryMeHTa
TpuroHoMeTpryecKasi OKPy’KHOCTb,

85 OTpeIENIEHHE TPUTOHOMETPUYECKHX 1
(YHKIIMI YHCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHIECKUE (POPMYJIBI 1

87 OcHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHIECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKECHUUN

91 [Ipeo6Gpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPAKECHUUN

92 [Ipeo6Gpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPAKCHU U

93 [Ipeo6Gpa3oBaHKe TPUTOHOMETPUYECKUX 1
BBIPAKCHUUN

94 Pelenne TPUrOHOMETPUYECKHUX YPAaBHEHHIA 1

95 PeleHre TPUrOHOMETPUYECKUX YPaBHEHHUI 1

96 PeleHre TPUrOHOMETPUYECKUX YPaBHEHUI 1

97 PeleHre TPUrOHOMETPUYECKUX YPaBHEHHUI 1

98 PenreHre TPUTOHOMETPUYECKUX YPAaBHEHHI 1

99 PelieHre TPUTOHOMETPHIECKUX YPABHEHHH 1

100 PellieHre TPUTOHOMETPHIECKUX YPABHEHHIH 1

101 KonrposbHas paboTa: 1




"TpUrOHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUS

102 Hocse0BareabHOCTER. MeTo
MaTeMaTHIeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nocJiieoBaresHOCTH. icTopust ananm3a
OECKOHEYHO MaJIbIX

104 ApudmeTnueckas mporpeccus

105 I'eomeTpudeckas mporpeccus

106 beckoneuHo yObIBaroIIas reoMeTpudecKas
MpOTpeccust

107 CymmMma 6eCKOHe:—IHO yOBIBaIOIIIEH
T€OMETPUUECKOU MPOTPECCUU

108 JIMHEHBIN ¥ SKCTIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyra CIOKHBIX MPOIIEHTOB

109 JIMHEHBIN ¥ SKCTIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOIIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTponbnas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepbiBHbIE QYHKIUM M UX CBONWCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paKOB
GbyHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

115 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 UHTEPBAJIOB JIJIS1 PEIICHHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /sl pEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKIMH U1 perieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 penieHus 3aia4

121 IlepBas 1 BTOpas MPOU3BOIHBIE QYHKIIUH

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

126 [Tpou3BOIHEIE 2IEMEHTAPHBIX (PYHKIHII

127 [Tpou3BOAHbIE 3JIEMEHTAPHBIX (HYHKLIUIA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMH QYHKIIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIINH QYHKIUI

130 [IpousBoiHAst CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (DYHKITUI

131 Kontpossnas padora: "IIpoussoanas”

132 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "OyHkunn"




134 Hrorosasi KOHTpOJIbHAsE paboTa 1 1
135 [ToBTOpEHUE, 0600IICHNE,CUCTEMATH3AIIHS 1
3HAHUM
136 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HAHUM
OBHIEE KOJIMYECTBO YACOB I1O
1 136 10

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSMH: pPAlMOHATBHOE W JEHCTBUTEIHBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonaaTe  apudmeTnyeckue — Omepanuu € PAlMOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTIaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM ITOKa3aTelleM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOUM CTEIeHH,
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3aIUCH JEHCTBUTEIbHBIX YUCEN IS
peleHus MPaKTUUECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCIIONb30BaTh  3allMCh  MPOMU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJOE,
2.1 palMoHabHOE, UppanvoHaIbHOe YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BbInonHATe IpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUII M pemaTh OCHOBHBIC THIIBI LENbIX, PAUUOHAIBHBIX MU
UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 M 3a/1a4 U3 pa3IMnyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajbHble CHTyalldd Ha S3bIKe airedpbl, COCTaBIATH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIEN0BaTh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpadUKH
31 OmnepupoBaTh MOHATUSAMU: QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh

OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,




B3aMMHO 00paTHbIe (PyHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKUWHU, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpadUKu TUHEHHOW (YHKINH, KBaAPATHIYHOW (YHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Hcnonw3oBare Tpaduku (yHKOMHA I HWCCIEIOBAHHUSA IIPOIIECCOB U
3.5 3aBHCUMOCTEH TpH pEIICHUH 3a7ad W3 JPYruxX YYEeOHBIX IPEAMETOB M
peanbHOM )KU3HH, BBIpaKaTh (POpMyIaMu 3aBHCUMOCTH MEXKIY BETMINHAMHU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATUSAMH: TIOCIEAOBATEIBHOCT, apu(MeTHUecKass W
' reoMeTpUIecKast porpecCuu
42 OnepupoBaTb MNOHATHUAMHU: OECKOHEUHO YyOBIBalolass TIeoMeTpUuecKas
' Mporpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonp3oBarh CBOWCTBA MOCJIENOBATEIIBHOCTEN M MPOTPECCUd s
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU
Hcnonps3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM —ammapaT Uil ONMCAHUsA
5.2 peabHBIX MPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX y4eOHBIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUSAMHU:  ONpEIEICHHE,  Teopema,  CIEACTBHUE,

J0Ka3aTcJIbCTBO




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Kon
1 Yucna v BIYKCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHM, TPOLICHTHI,
11 OeCKOHEUHbIE MEePHOANYECKHE IPoOH. Apr(MeTHIeCKre OTepaliy C PAMOHAIEHBIMU
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpaykeHuM. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUW U PEaTbHOW KU3HU
JlelicTButenbHbIe yncia. PaniionansHble M UppalMoOHAbHEBIE YKciia. ApudMeTHuyecKue
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuOMIMKEHHBIE BBIYMCICHHS, TpaBUIIA
OKpYIJICHMS, IPUKU/IKA U OLICHKA PE3yJIbTaTa BBIUYNCICHUN
Crenens ¢ nenbiM nokaszareneM. CtanmapTHas (opma 3anucu JeHCTBUTEILHOTO YHCIIA.
1.3 | Hcmonp3oBaHWe MOAXOMSIICH (OPMBI 3alMCH JACHCTBUTENBHBIX YUCEI JIJIS PEIICHUS
MPAKTUYECKUX 33]1a4 U IIPEICTABIICHUS TaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHuecKuMu
' KOPHSIMHU HaTypaJbHOW CTENEHH
15 CuHyC, KOCMHYC W TaHIE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 TosxmecTBa v TOXKAECTBEHHBIE MPE0OPa30BaAHMS
59 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPHUUYECKUE
' bopMyJIbI
53 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHME HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemienue nenbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppaloHaIbHBIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHHIA
57 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33J1a4 U 33]1a4 U3
' Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHO o0paTHBIE
' byHKIMH
3.2 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymu  QyHkunum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIIUH
33 CrenenHas ¢pyHKIMS C HATYpalbHBIM M LI€TBIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.
' CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 Tpuronomerpudeckas OKPYKHOCTb, OIpeeNEeHHEe TPUTOHOMETPUUYECKHX (QYHKIUH

YHUCJIOBOIO aprymcHTa




Hauama MmaTemMaTuueckoro aHaimsa

[TociieoBaTeNbHOCTH, CIOCOOBI  3aJaHUsl  MOCIEI0BAaTEIbHOCTEH. MOHOTOHHBIE

41 HOCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpHYECKas TNporpecch. becKOHEYHO YOBIBaroIIas
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEUHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyra CIOXKHBIX MPOLEHTOB. VICIOJNB30BaHUE MPOTPECCUU IS
pElICHHs pealIbHBIX 337249 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanud Haj MHOXecTBamu. Jluarpammel Oiinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi ONHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEPXKJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIOJB30BATb MCTOJ MaTeMaTHYEeCKOU WHIAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/]ad, OLCHUBATH
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE OINEpPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXKXECTBO, OII€pallii HaJ{ MHOXKXCCTBAMMU;
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OIMrMCaHus p€albHBIX IIPOUCCCOB U SIBJICHUU U npu pCeIICHUHA 3aJia4d, B TOM
YHUCIIC U3 OPYyrux yqe6HBIX MNpeaAMETOB;, YMCHHUE OIICPUPOBATH IMOHATHAMM:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
W OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu
pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIO, LEN0E€ YHCIIO,
CTEIEHb C LIETIBbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHOW CTEIIEHH, CTEIEHb C
palMOHAIBHBIM TI0KA3aTeNIEM, CTENEHb C JICHCTBUTENBHBIM IOKA3aTElEM,
JorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC MPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJIbHBIX, LEJbIX, PpAlMOHAIBHBIX, JEHCTBUTEIIBHBIX
YHCceNl, YMEHHE MCII0JIb30BaTh IPU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeIUTeNh W HauMeHbllee ofliee KpaTHoe, alropuT™M EBkinjga npu
pelIeHNH 3aay; 3HAKOMCTBO C pa3jIMYHBIMU MO3ULIMOHHBIMH CHUCTEMaMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHUE 3HAYCHUN U IpeoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsAMM M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
2 pAallMOHATIBHBIX ~ BBIP@KEHHUM; yYMEHME  ONEpUpOBaTh  MOHATUAMHU:
IOCJIeI0BATENbHOCTh, apudMeTHuecKass MHporpeccusi, I'eoMeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBaloIlas TI€OMETpHYEecKas IpOrpeccus;
yYMEHHUE 3a/1aBaTh II0CJIEOBATEIIBHOCTH, B TOM YHCJIE€ C IOMOUIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEpUPOBaTh MOHATUAMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCIIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hucia,  (GopMa  3alucHd  KOMIUIGKCHBIX  YHCEeN
(reomeTpuueckas, TPUTOHOMETpHUYECKass M aireOpanyeckas); yMeETb
HPOM3BOJIUTH apu(pMETHUYECKHE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOIUTH IPUMEPHI MCIIOJIb30BaHMS KOMIUIEKCHBIX UHCEIl; ONEPUPOBATh
HNOHATHAMM:  Marpuua 2X2  wm  3x3,  onpenenuTenb  MaTpULBL,
TE€OMETPUYECKHUN CMBICII ONPEACIUTEIS

3 YmMmenue ONCpUpPOBaTh IMOHATHAMHA: pPALUOHAJIBHBIC, HWPPALUOHAIBHBIC,




MoKa3aTeNbHbIE, CTEIEHHBIC, JIOrapU(PMHUECKUE, TPUTOHOMETPUUIECKHE
YpaBHCHHA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICPHUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPAaBCHCTBA M CHUCTEMbI C IIOMOIIBIO PAaA3JIMIYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCEPABCHCTBA W CHCTCMbI C MapaMCTPOM; IIPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI JId PCHICHUA MAaTCMAaTUYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HAyKU U peaIbHOM JKU3HU

YMeHue omepupoBaTh TOHATHUSAMH: (DYHKOHSA, YETHOCTH (YHKIHUH,
MEePUOJUYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GyHKIMM, SKCTpeMyM (QYHKLIHH, HauOOJIblIee W HaWMEHbIIEEe 3HAYCHHS
(YHKIIMM Ha TPOMEXYTKE, HelpepbIBHAs (YHKIMS, aCUMOTOTHI Ipaduka
(GbyHKIMM, TiepBas U BTOpas NMpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nueckuil CMBICI TPOU3BOAHOM, IepBOOOpa3Has, ONpPEIeIEHHBII
WHTErpai; yMEHUE HaxOOUThb AaCUMNTOTHI Tpaduka (QYHKUIMU; yMEHHE
BBIYMCIATh  TNPOU3BOAHBIE  CYMMbBI, TPOU3BEICHMS, YACTHOIO U
KOMIIO3UIIMK (PYHKIMH, HAaXOOUTh ypaBHEHHUE KacaTelbHON K rpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DJIEMEHTApHBIX (YHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJIsi HCCIENOBaHUS (QYHKUIUH,
HaxoJUTh HauWOOJbIINE M HAaUMEHbIIME 3HA4YeHUs (QYHKIHUHA; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJIb30BAHHMEM afmnapara MaTeMaTH4eCKOIro
aHaJlM3a; NPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIY4IIero
pelieHusl B MPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-’KOHOMUYECKHX U
(bu3mYecKuX 3amadax; HaXOIUTh TUIOMIAAN U 00BbEMBI (PUTYp C TTOMOIIBIO
UHTErpaja; MNPUBOJUTHE HPUMEPbl MaTEMaTUYECKOIO MOJEIUPOBAHUS C
noMo1IbIo quddepeHInaaTbHbIX YpaBHECHUH

YMeHne onepupoBaTh NOHATUAMU: Tpaduk GyHKIMH, oOpaTHAs (yHKITUS,
KOMIo3uIusl (DyHKIMA, JUHEHHAas (QYHKIUSA, KBaJIpaTU4Has (QYHKIUS,
panoHanbHas (QYHKIUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYCCKHE
GyHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TMOKa3aTesIbHAS |
aorapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpPaPUKH H3YyICHHBIX
GbyHKUIMA,  BBIOJHATH  NpeoOpazoBaHusi  rpadukoB  (DYHKIIHH,
UCIIOJIb30BaTh TPaUKH Ui W3YYCHHsS MPOILIECCOB M 3aBUCHMOCTEH, MPH
pelIeHUH 3ajad W3 APYruX YYeOHBIX MPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYUHAMU,
UCIIOJIb30BaTh CBOMCTBA M TpaduKu (QYHKIMH i PEIICHUS YpaBHEHHHU,
HEPAaBEHCTB M 3aJlad C IapaMeTpamMu; H300paxkarTh Ha KOOPAWHATHOM
TUIOCKOCTH MHOKECTBA PEIICHUI YPaBHCHUI, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBbIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOILIEHTHI, J0JIM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIYT, HaJlOTH, 3324l M3 O00JacTH YNpPaBICHHs JIMYHBIMH M CEMEHHBIMU
(uHaHCAMU); COCTABIATH BBIPAKEHMS, yYpaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI IO YCJIIOBHMIO 3aJaud, HCCIENOBAaTh IIOJYYEHHOE pELIEHUE U
OLICHUBATh MpPaBJONOJAOOHOCTh pPE3Y/IbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIE CHUTyallud Ha $3bIKE MAaTEMAaTHUKH; COCTaBJISATh BbIPAaXKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4, UCCIIEI0BATh
MOCTPOEHHBIE  MOJIEIM C  HCIOJBb30BAaHMEM  ammaparta  anreopsl,
WHTEPIPETUPOBATH MOJYUEHHBINH pe3ysIbTaT




YMeHue omnepupoBaTh MOHATUSAMU: CpelHee aphuPMeTHUecKoe, MeIHaHa,
HauOoJbllIee ¥ HAaUMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCUs, CTaHIApPTHOE
OTKJIOHEHHE YHCIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMAINIO, MTPEACTABICHHYIO B TAaOJIHMIIAX, HAa JUarpaMmmax, rpapukax,
OTpa)arollyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJICHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIBIO TabJMWII W JuWarpamMM; HCCIIEAOBAThH
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C NPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; TpauueCKH HCCIEA0BATh COBMECTHbIE
HAOJII0JIEHMsI C IOMOILBIO UarpaMM paccerBaHUs U JIMHEWHOM perpeccuu

YMeHHe OnepupoBaTh IOHATHAMH: CIyYalHBIA OIIBIT M CllydalHOeE
cOObITHE, BEpOSITHOCTh CIy4alHOTO COOBITHS;, YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpapUUecKMX METOJIOB; NPUMEHSTh
(GopMyINbl CIOXKEHUS U YMHOXKEHHS BEpOsITHOCTEH, (opMyny IOJIHON
BeposiTHOCTH, (hopmyny bepHymnu, koMOuMHaTopHbIE QAaKTHI U (HOPMYIIBI;
OIICHUBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHUE OINEepUpPOBaTh
MOHATUSAMM:  Cly4ailHas BEJIUYMHA, pACIpENelIeHHE BEPOSTHOCTEM,
MaTeMaTH4eCKoe OXKUAAaHWe, MAWUCIEpPCHs W CTaHJApTHOE OTKJIOHEHHE
ClIlydailHOM  BeNMYMHBL, (QYHKIUU  paclpeieNeHuss U IUIOTHOCTH
PaBHOMEPHOTO0, TIOKA3aTEIbHOTO U HOPMAJIBHOIO paclpe/ieieHuil; yMeHne
WCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACHpPECICHUN JUIsl pelleHns 3a/ay;
3HAKOMCTBO C TMOHSATHUSMU: 3aKOH OOJBIINX YMCEN, METOIbl BHIOOPOYHBIX
WCCIIEIOBAaHUM; yMEHUE NPHUBOJIUTH MPHUMEPHl MPOSIBIEHUS 3aKOHA
OONBIIMX YHCENl B MPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OIICpUPOBATh MOHATUSAMHU: COYETAHUE, MEPECTAHOBKA, YUCIIO COYETAHUM,
YUCIO  IepecTaHoBOK; OmHOM  HploTOHa;  ymeHHe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U pacCyKACHUS Ul pelIeHus 3ajad; OLEHUBAThH
BEPOATHOCTH PEATbHBIX COOBITUIH; COCTABIATh BEPOATHOCTHYIO MOJETb U
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MHOHATUSAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE3OK, Jy4, BEIUUMHA yria, IIIOCKUN YTroj, ABYIpaHHBIHI
yroJi, TpEXTPaHHbIM Yroj, CKpelMBaoIIUecs IpsMble, TapauieIbHOCTh U
HEPIECHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAY HPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSAMU; YMEHHE HCIIOJIb30BaTh IPU pEIICHUU
3a/a4 u3y4eHHbIe (DAKTHI U TEOpEeMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHSATUH U BEIWYUH, pPElIaTh
CBSI3aHHBIC C HUMU IIPAKTHYECKUE 3329
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YMeHue onepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM (GUrYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOIPDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
IOBEPXHOCTH NHPAMUBI, TNPHU3MBI, KOHyca, IMWIMHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHJIpA,
napajuleJIbHble OCH WJIM OCHOBAHHIO, CEYEHHME Iapa, IIJIOCKOCTH,
Kacatomasicsi cdepbl, LWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOTOI'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M IMOBEPXHOCTHU
BpAIIICHUs], UX CEYEHMsI, B TOM UYHMCIIE C TIOMOILIBIO JIEKTPOHHBIX CPEJCTB;




yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(opMynHupoBaTh ONpeaeeHHs N3y4aeMbIX (UTyp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
ONpOBEpPraTh HX; YyMEHHE MPOBOAUTH KiIaccu(uKkanuioo ¢uryp 1mo
pa3UYHBIM TpPU3HAKaM, BBIMOJIHATH HEOOXOJMMBIE JIOTIOTHUTEIBHBIC
TIOCTPOCHHS
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YMeHHne onepupoBaTh OHSATHUSIMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajieNbHBIA TIePEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3oBaHWe M0a00MsA, TMONOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIE W TOAOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUYECKHE OTHOIICHHS TPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
II01[a1b, 00BEM) MPHU PELIEHUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB U
W3 pealbHOW JKU3HH; YMEHHE BBIUYHCIATH T'€OMETPHYECKUE BEIUYHHEI
(mmmHA, yroy, miomagb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJB3YS
M3ydeHHbIE (OPMYIBI M METOJBI, B TOM YHCIIE: IUIOMIAJh MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHAPA, IUIomanab cdepbl; 00bEM Kyoa,
MPSMOYTOJIFHOTO ~ TIapaJUIeNIeNiIela, NHPAMUIbBI, TPH3MBI, [HIAHAPA,
KOHYca, I1apa; yMEHHE HAX0UTh OTHOIIIEHHE 00BEMOB TTOTI00HBIX (hUryp
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YMeHue onepupoBaTh MOHITHSIMH: MPSMOYTOJIbHAS CHCTEMa KOOpJIWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha 4YHUCIO, pa3JIoKEHHWE BEKTOpa Mo Oasucy,
CKaJs[pHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEIECHUE, YroJl MEXIY
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIM M KOOPIAMHATHBIN METOJ
JUIS pEIIeHUs TeOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTUX y4eOHBIX PEIMETOB
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YMmenue BbIOMpaATh MOAXOIAIINN METO JUIS peUIeHUs 3a]au; TIOHUMaHHe
3HAYUMOCTH MaTEeMaTHKUd B M3YyYECHUH TMPUPOJHBIX M OOILIECTBEHHBIX
MPOLIECCOB M SIBJICHWM; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMaTHUECKUX
OTKPBITUI POCCUHMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. [leficTBus ¢ apupmMeTH4ecCKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajgbHbIE JOraprudMbI
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbLIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Maremaruka. Anredpa 1 Hauajga MaTeMaTUYECKOro ananusa; 10 kiacc. yriyoieHHoe
obyuenue Mepansik A.I'., Homuposckuii [I.A., Ilonskos B.M.; o pegakiueit
[Toponsckoro B.E. O61iecTBO ¢ OrpaHMuE€HHON OTBETCTBEHHOCTHIO M31aTeNbCKUM LIEHTP
«BEHTAHA-I'PA®»; Axunonepnoe obmectso «M3narenberso «IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Maremaruka: anreOpa u Hadyajga MaTEMaTHYECKOTO aHAIN3a, T€OMETPHs
Anre0pa 1 Havyajla MaTeMaTUYECKOTO aHaJIu3a

10—11 xmaccer

Metoandeckue pexomeHaanuu kK yaeouuky 1. A. Anumoga,

IO. M. Kosnsaruna, H. E. ®énopoBoii u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

Poccuiickas snekTponnas mkosna : https://resh.edu.ru/

Enunas xomteknus udpoBeix 00pasoBaTebHbIX pecypcoB: school-collection.edu.ru
Bukumneaus :www.wikipedia.org-

IxonbHas 6udnmuorexa: www.schoollib.hl.ru

ITopran rotoBsIX mpe3eHTanuii : http://prezentacii.com
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