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IHHOACHUTEJIBHASA 3ATINCKA

VYuebHblii Kypc «AnreOpa W Hayajla MaTEeMaTHYECKOTO aHalU3a» SBIIETCS OJHUM M3 Hauboliee
3HaYMMBIX B IMPOTpaMMe€ CpeIHero ooOmero oOpa3oBaHMs, MOCKOJIbKY, C OIHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIbHYIO 0a3y Ul U3Y4EHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi
CTOPOHBI, POPMHUPYET JTOTUIECKOE U aOCTPAKTHOE MBINIJICHHE 00YyUJalolUXCs Ha YPOBHE, HEOOXOUMOM
IUTs OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTH H IPYTUX HUCHHUILINH. B pamkax
JaHHOTO y4eOHOro Kypca oOydaromiuecs OBJIQJECBAIOT YHHBEPCAJIBHBIM S3HIKOM COBPEMEHHOH HayKH,
KoTOopast popMyIHpyeT CBOM AOCTHKEHHSI B MaTeMaTHUECKo# (opme.

VY4eOHbIil Kypc anreOpbl W Hayall MaTeMaTHYECKOTO aHajdM3a 3aKJIaIbIBAET OCHOBY JUIS YCIICHIHOTO
OBJIAZICHUSl 3aKOHAMHU (HU3UKH, XWMHH, OHOJOTHH, TMOHMMAHHUS OCHOBHBIX TEHACHIIMH pa3BUTHA
OSKOHOMHUKH M OOIIECTBEHHOW J>KW3HH, IO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HH(POBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO WCIIONB30BaTh HMX ISl JalbHEHIIero oOpa3oBaHUS M B
MOBCETHEBHOM JKM3HUM. B TO ke Bpems OBiafeHHWe aOCTPaKTHBIMH U JIOTUYECKH CTPOTUMHU
KOHCTPYKIHUSIMHU anreOpbl 1 MaTeMaTHYECKOTO aHallM3a Pa3BUBACT YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HWCTHHHOCTH, JIOKAa3bIBaTh YTBEPXKICHHS C TIOMOINBIO WHAYKIHHA M PAacCyXAaTh
JeTyKTUBHO, MCII0JIb30BaTh 0000IIEHNE U KOHKPETH3allMio, a0CTparupoBaHue U aHAJOTUIO, (OpMUPYET
KpPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xone uzydyenust yueGHOro kypca «Anredbpa M Hayalla MaTeMaTHUYECKOTO aHalM3a» oOydaroluecs
MOJTy9ar0T HOBBIN OTIBIT PEIICHHS MPUKIAIHBIX 33]ad, CAaMOCTOSTEIHHOTO IMOCTPOCHHSI MAaTEMaTHICCKUX
MoOJIeNiell peaNbHbIX CHUTyallud, WHTEPIPETAllMU TIOJYYEHHBIX DPEIICHHH, 3HAKOMSTCS C IpHMEpaMu
MaTeMaTHIECKUX 3aKOHOMEPHOCTEH B MIPHUPO/Ie, HAYKE W UCKYCCTBE, C BBIIAIOMIMMHUCS MaTeMaTHIECKIMH
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIi Kype 00agaeT 3HaYNTENIbHBIM BOCITUTATEILHBIM TIOTEHIIMATIOM, KOTOPBIN peaan3yeTcst Kak
yepe3 ydeOHBI Marepuan, CrocoOCTBYIONUKA (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUA, TaK M UYepe3
cnenu(uKy Y4eOHOW MAeATEIBHOCTH, TPEeOyIoImeH TMPOIODKUTENBHOW KOHIICHTPAlMd BHHMAaHUS,
CaMOCTOSITEIIEHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 32 TIOJYYCHHBIN pe3ylIbTaT.

B ocHoBe Meromukum oOydeHHs anreOpe W HayajgaM MaTeMaTH4eCKOTO aHajih3a JICKHT
JeSTETbHOCTHBIN MPUHIUT 00ydEHHUSI.

B crpykType ydeOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO aHAIN3a» BBIICICHBI
CIICAYIOIINE COJICPIKATEIBHO-METOINYECKUe TUHUU: «Yucna u BbIUUCIeHUs», «DyHKIMHA U TpaduKmn,
«YpaBHEHUsT U HepaBeHCTBa», «Hawama MaTemarmdeckoro aHaimm3a», «MHOXeCTBa M JIOTHKa». Bce
OCHOBHBIE COJICPKATEIIBHO-METOIMYECKUE JIMHUM H3y4aloTCsl Ha MPOTSDKEHUH JIBYX JIET OOydeHHs Ha
YPOBHE CpeHEro OO0Iero 00pa3oBaHusl, ECTECTBEHHO JOTOJHSS IPYr APYyra W MOCTEIIEHHO HACHIIIASICh
HOBBIMM TeMaMH H pasfenamMu. JlaHHBIA y4eOHBI Kypc SIBISETCS HWHTETPATHBHBIM, ITOCKOJBKY
oObemuHsIeT B cedc colepKaHHe HECKOJIBKMX MAaTEeMaTHYeCKMX UCIMIUIMH, TaKHX Kak anreodpa,
TPUTOHOMETPHSI, MATEMAaTHYCCKUI aHaIM3, TEOPHS MHOXKECTB, MaTeMaTHYECKas JIoTuka u npyrue. [lo
Mepe TOro Kak OoOydaroliuecs: OBJIaZICBAalOT BcE OoJiee MIMPOKUM MAaTEMATHYECKHM ammapaToMm, Y HHUX
MOCIIEIOBATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MAaTEMATUYECKYHO MOJICIb
peabHOM CHTYyalluu, NMPUMEHSATh 3HAHUS, TOJyUYCHHbIC TMPH M3YYCHUH YUYEOHOTO Kypca, JJIS peIIeHHs
CaMOCTOSTEIIEHO C(HOPMYITUPOBAHHOW MAaTEMAaTHYECKOM 33/1auH, a 3aTEM HHTEPIIPETUPOBATH CBOI OTBET.

ConepkaTennbHO-METOqMUEeCKast JIMHKUS «UuCiia U BBIYUCICHHS» 3aBepiiacT (GopMUPOBaHHE HABBIKOB
UCTOJb30BAHUS JIEMCTBUTENBHBIX YHCEN, KOTOpoe ObUIO HauyaTo Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenHero obuiero oopa3oBaHusi 0co60e BHUMaHHE yAeIseTcs (OPMHUPOBAHU IO
HaBBIKOB PAallMOHAJIBHBIX BBIYMCIEHUH, BKIIIOYAIOIIUX B ce€0sl MCIIOJIb30BAaHUE PA3IMYHbIX (POPM 3almUCH
quciaa, yMEHHE JeNaTh MPHUKHJKY, BBINOJHATh NPUOIMKEHHBIE BBIYMCIICHUS, OLIEHUBATh YHCIOBBIC
BBIpQXKEHHUs, pabOTaTh C MaTeMaTHMYECKMMM KOHCTaHTaMH. 3HAKOMble OOydYarollMMCS MHOMECTBa
HaTypalbHbIX, IEJbIX, palMOHAIBHBIX U JIEHCTBUTENbHBIX YHCEN JOMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4HCeJl. B KaXIOM U3 3THUX MHOXECTB pPacCMaTpUBAIOTCS CBOWHCTBEHHBIE €My
cnenn(uyecKre 3a1aud ¥ OTepalMu: JIeJIeHUue HaIeso, ONepUpPOBaHNE OCTaTKaMH Ha MHOXECTBE LIEJbIX
qucel, 0coOble CBOMCTBAa PAllMOHAIBHBIX M HpPpallMOHAIBHBIX YHCEN, apu(MeTHUecKue omeparuu, a
TaKKe MH3BJICUEHUE KOPHS HATypaJIbHON CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX 4Hced. brmaromaps
MOCIIEIOBATEIbHOMY PACHIMPEHHUIO KPYra HCHOJBb3YEMBIX YHMCEN M 3HAKOMCTBY C BO3MOXKHOCTSMH HUX
MPUMEHEHHs JUI pellieHus pa3IMyHbIX 33/1a4 (GOpMHUpYETCs MPeJICTaBIeHHE O €AMHCTBE MAaTEMaTUKU Kak



HayKd U e€ POJM B IOCTPOCHHHM MOJIENEH pPEaTbHOTO0 MHUpPA, IIHUPOKO HCIOJIB3YIOTCS 000O0IIeHHEe H
KOHKpEeTHU3aLUs.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAIN3yeTCs] HAa NPOTSLKEHWU BCEro OOydeHHUsI Ha YpOBHE
cpeanero obmero oOpa3oBaHUs, MOCKOJIBKY B KaXAOM paszene IIporpaMMmel mpenycMOTPEHO pelieHue
COOTBETCTBYIOIINX 3a/a4. B pesynbprare oOydaroniyecs OBIAJEBAIOT Pa3IMYHBIMU METOAAMU PEIICHHS
palMoOHANBHBIX, HWPPALMOHAIBHBIX, IOKA3aTEeNbHBIX, JIOTApUPMHUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUI, HEPAaBEHCTB U CHCTEM, a TaKXKe€ 3a7ad, cojeprkamux napamerpsl. llomydyeHHble ymeHus
IIMPOKO HCIIONIB3YIOTCS TPHU HUCCIEAOBAaHMHM (YHKIUH C TOMOIIBIO IMPOW3BOJHOW, NPU PpEIICHUH
MPUKIIAJHBIX 33/1a4 U 33]a4 Ha HAaX0KJIEeHHE HAOOJBIINX W HAMMEHBIINX 3HaueHWd (QyHKimu. JlaHHas
coJiepKaTebHas JIMHUS BKIIOYaeT B ce0s Takwke (OPMHUPOBAHWE YMEHHUH BBIMONHATH Pacu€Thl MO
¢bopmymnam, mpeoOpa3oBaHUs PALMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKCHUH, a
TaKKe BBIPAKCHHH, COACpKAIMX cTeneHu W Jyorapudmel. braromaps wusydeHwro anredpanmyeckoro
MaTepualia MPOUCXOTUT JallbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHS
oOyuaronuxcs, GOpMUPYIOTCS HaBBIKU JIE€IYKTUBHBIX PAacCyKICHHUH, pabOThl C CHUMBOJIBHBIMU (hOpPMaMHU,
MIpe/ICTaBICHHs 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUJIE PaBEHCTB U HEpPaBEHCTB. AJiredpa npeiaraet
3¢ deKTUBHBIE UHCTPYMEHTHI I PELICHUS] NMPAKTUYECKMX U €CTECTBEHHO-HAYYHBIX 3a7ay, HarJISIIHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KAaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DyHKIUM W Tpa@UKu» TECHO MEperieTaeTcs C JAPYruMu
JUHUSAMHU Y4eOHOro Kypca, MOCKOJbKY B KAaKOM-TO CMBIC/IE 3aJa€T IOCIEA0BATEIbHOCTh HM3YUYECHMUS
Marepuana. M3ydyeHue CTENEeHHOHM, IO0Ka3aTelbHOM, JOorapuMHUEeCKOd U TPUTOHOMETPUUYECKHX
GyHKIMM, UX CBOMCTB U rpaMKoB, UCHOJIb30BaHUE (PYHKUUN U pelIeHUs 33/a4 U3 JPYTUX y4eOHBIX
MIPEeIMETOB M PEalbHOM JKM3HU TECHO CBSA3aHO KaK C MAaTEeMAaTUYECKUM aHaJM30M, TaK U C peIIeHHEeM
ypaBHEHU U HepaBeHCTB. [Ipu 3ToM GosbllIoe BHUMaHUE yrensercs GOpMUPOBAHUIO YMEHHUS BhIpaXkaTh
dbopMynaMu 3aBUCUMOCTH MEXKAY pa3MYHbIMU BEIWYMHAMM, HCCIENOBaTh MOJydeHHbIE (DYHKIIHH,
cTpouTh X Tpaduku. Marepuan 3TOW COACPKATEIHHOW JIMHWM HAICIICH HAa pa3BUTHE YMEHHH M
HaBBIKOB, [MO3BOJIIOIIMX BBIpAXKaThb 3aBUCUMOCTH MEXAy BEJIMYMHAMU B pa3IMyHON (opme:
aHATTMTHYECKOH, Tpadudeckoit u cioBecHoi. Ero n3ydenne crocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHHSI, CTIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHMN.

ConepxarenpHas muHus «Havana maTreMaTnyeckoro aHanan3a» MO3BOJISET CYLIECTBEHHO PAaCUIMPUTH
Kpyr Kak MaTeMaTH4eCKUX, TaK W MPUKIAAHBIX 3a7ay, JOCTYNHBIX OOy4aroIUMCs, TaK KaKk y HHX
HOSIBJIACTCSI BO3MOXKHOCTb CTPOUTh TPapUKH CIOKHBIX (QYHKUUH, ONpeneNaTh WX HauOOJIbIINE U
HaUMEHbIINE 3HAYCHMs], BBIUUCIIATE IUIOMAAN Guryp u oO6bEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHUS
mpoueccoB. JlaHHasg  conepkarenbHas JIMHHUS ~ OTKPBIBAET HOBBIE BO3MOJKHOCTH  IIOCTPOEHUS
MaTE€MaTUYECKUX MOJCIEH pealbHbIX CUTyallud, II03BOJISET HAXOAWTh HAWIydllee pEIICHUE B
IPUKIAJHBIX, B TOM YHUCJIE COLHUAJIBHO-DKOHOMUYECKHMX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTU4YeCKOr0 aHaju3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOIrO, (hPOPMaJIbHO-JIOTMUYECKOrO U
KpPEaTUBHOIO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh IPOSBICHUS 3aKOHOB MAaTE€MaTUKU B
HayKe, TeXHUKe U ucKkyccTBe. OOyyaromuecs: y3HatoT O BBIIAIOLIUXCS Pe3ybTaTax, MOJTy4YEeHHbIX B X0OJ€
pa3BUTHS MaTEMAaTUKU KaK HaAyKd, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOAMYECKast IMHUS «MHOXKECTBA U JIOTUKA» BKJIIOYAET B ce0sl JIEMEHTHI TEOPUU
MHOKECTB U MaTeMaTU4YECKOU JIOTUKHU. TeOopeTHKO-MHOKECTBEHHBIE NPEICTABICHUS IPOHU3BIBAIOT BEChH
KypC UIKOJBHOW MaTeMaTUKU W MpelaraloT Hambosiee YHHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOIUI Bce
pasfesibl MaTEMaTUKU U €€ NMPUIOKEHUH, OHU CBA3BIBAIOT Pa3HbIe MAaTEMaTH4YECKUE NUCLUIIIMHBI U UX
NpUJIOKEHUs B eauHoe 1enoe. [losToMy BaXHO JaTh BO3MOXKHOCTH OOYdarolleMycst MOHHUMATh
TEOPETUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMaTUKU M HCIOJB30BaTh €ro Uil BBIPAKCHUS
CBOMX MbICI€EH. JIpyrumM BaKHBIM NIPU3HAKOM MAaT€MaTUKU KaK HAyKH CIEAYeT NPU3HATh CBONCTBEHHYIO
el cTporoctb OOOCHOBAaHUI M CIElIOBaHME OMNpPENENEHHBIM MpPaBUIaM IOCTPOEHUS J10KA3aTeNbCTB.
3HAKOMCTBO C 3JIEeMEHTaMHM MaTeMaTHYECKOM JIOTUKU CIOCOOCTBYET PAa3BUTHIO JOTMUECKOTO MBIIUICHHS
oOyyaromuxcs, NO3BOJSET UM CTPOUTh CBOM PACCY)KJCHHs Ha OCHOBE JIOTUYECKUX IMpaBuil, GOPMHUPYET
HAaBbIKA KPUTHYECKOTO MBIILICHNUS.

B yueOHOM Kkypce «AnreOpa M Hayaja MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJICIMPOBAHUS, KOTOpPble NPHU3BaHBl CIIOCOOCTBOBaTh (POPMHUPOBAHHIO HABBIKOB
MOCTPOEHHSI MOJIENIeN peabHbIX CUTYAIMi, UCCIIE0OBAHUS 3TUX MOJIENIEH C IOMOIIBIO anmapara anreopsl
U MaTEMaTHUYECKOTO aHaln3a, MHTEPIpPETAlUU MOIYYEHHBIX Pe3yiabTaToB. Takue 3aaHMs BILUIETEHBI B
KaX/Iblil U3 pa3JesnoB MpOrpaMMbl, TIOCKOJIBKY BECh MaTepual y4eOHOro Kypca IIMPOKO HCHOJb3YyeTCs



JUIL peIlleHus] MPUKIAAHBIX 3amad. [Ipu peleHuu peanabHbIX NPaKTHUECKUX 3a/1ad 00ydarouuecs
pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, UCIOIb30BATH
aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh Mpobiemy. JlearenbHOCTh MO (OPMHPOBAHUIO HABHIKOB
pElIeHUs MPUKIIAIHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCe U3YICHUS BCEX TEM y4eOHOro Kypca «Anredpa u
Hayajia MaTeEMaTUYECKOT0 aHAJIN3ay.

Ha u3ydenue yueObHOTO Kypca «Anredpa u Hadana MaTeMaTHYecKoro aHaau3a» OTBOAUTCS 272 Jaca: B
10 xitacce — 136 vacos (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIO).

B coorBercTBHH ¢ TpedoBanusamMu PI'OC 2021, yuursiBas [IpaBocjiaBHbI KOMIIOHEHT B
o0pa3oBanuu, PaGouasi nporpamMmma no npeamery «AJiredpa 1 Hayajia MaTeMaTHYeCKOI0 aHAJIN3a»
OCHOBBIBAETCS TaK )K€ Ha:

e [Ipuxa3z Munucrepcrsa IIpocsemenus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «O0
yTBEpKICHUH (pesiepambHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUY,

e CranHaapT NpaBOCIABHOTO KOMIIOHEHTa HA4aJbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
(mosmHoTO) OOMIET0O O0Opa3oBaHus s y4eOHBIX 3aBeneHuil Poccuiickoit denepanuu, yTBEPKICH
pemenueM CasamenHoro Cunona Pycckoit [1paBocnasnoit Llepksu «27» utons 2011 r. XKypuan Ne 76 (B
penakiuu ot 28.04. 2015 (yrBepxkaeHa nmpukazom [lpencenarenss CHHOIATBHOTO OT/AENA PEIIUTHOZHOTO
oOpa3oBanus ukatexuzauuu Pycckoii [IpaBocnaBnoit Llepksu ot 28.04.2015)

e OcHoBHy10 oOpazoBarenbhyto nporpammy HOO, OOO u COO YOV «llIpaBocnaBHasi THUMHA3US T.
Kosposa»

e Pabouyto nmporpammy Bocniutanuss YOV «lIpaBocnaBnas rumHasus r. Kospoay

e Vuebnsiil iian YOV «IIpaBocnaBnast rumHazus r.Kosposa»

[Ipu otOope conepxanus yueOHOro nmpeamera yuutbiBaeTcs CTaHIapT MPaBOCIAaBHOTO KOMIIOHEHTA
Ha4yaJbHOTO O0OIIEero, OCHOBHOTO OOIIEero, cpeaHero (MmojgHoro) oOmero oOpa3oBaHUs IS y4eOHBIX
3aBeneHnil Poccniickoii @enepannu

e Conepxanue oOpa3oBaHUsI TOJDKHO 00ECIIeYnBaTh:

- UHTETPALIMIO ITMYHOCTH B HAIIMOHAJIbHYIO U MUPOBYIO KYJIBTYPY;
- popMUpPOBaHUE TyXOBHO-HPABCTBEHHOM JIMYHOCTH;

o Copepxanue 00pa30BaHUS JOJDKHO COACHCTBOBATD:

- B3aUMOTIOHUMAHUIO M COTPYIHUYECTBY MEX/Y JIIOJIbMHU, HAPOAAMU HE3aBHCUMO OT PACOBOM,
HAIIMOHAJIBHOM, STHUYECKOU, PETUTHO3HON U COIMAIbHOM MPUHAITIEKHOCTH,

- YUUTBIBaTh pa3HOOOpa3rne MUPOBO33PEHUECKHX 0IX0/I0B,
- CIIOCOOCTBOBATH peasiM3alliy MpaBa 0OyJarIKUXCsi Ha CBOOOHBIN BHIOOP MHEHHI B YOCKICHUH.

B cootBerctBuu co CTaHmapToM IpaBOCIaBHOIO KOMIIOHEHTA B paMKaxX MPOTPaMMBbl CTAaBITCS LU
chopMuUpOBaTh:

1) yKOpEeHEHHOCTh B MPaBOCIABHOW TpajWIMH, Bepe U JOOBH K Bory W ONMKHUM Kak BBICIIHX
LEHHOCTAX Y€JI0BEUECKOM JKU3HH;

2) yCTPEMIJIEHHOCTh JIMYHOCTH K BBICIIEMY HCAy YEIOBEYECKOTO COBEPIICHCTBA, BBHIPAKEHHOIO B
JInunoctu borouenoseka — ['ocioga Mucyca Xpucra («reocucy, «o00xKeHHe)» YeT0BEKa);

3) Hanu4YKre HPAaBCTBEHHOTO CaMOCO3HaHHs (MOHATHS O A00pe | 3Jie, MPaB/e U JDKH), YCBOCHUE TaKUX
Ka4yecTB, KaK JJOOPOCOBECTHOCTh, CIIPaBEAJIMBOCTh, BEPHOCTD, JOJT, YECTh, OJIaroKenaTeIbHOCTD;

4) ocosnanme cebs yagom Pycckoii [TpaBociaBnoii Lepksu;

5) Hanu4YKre UCTOPUYECKON MaMSITH KaK YyBCTBAa COMPHYACTHOCTH C POTHBIM HapoaoM B OTedecTBOM,
0co3HaHME 0a30BBIX LIEHHOCTEHW OOIIeCTBa: CBAIIEHHOTO J1apa *KH3HH, YEJIOBEYECKON JTMYHOCTH, CEMbH,
Ponauner;

6) GiaroroBeiiHoe OTHOIIIEHHE K CBATBHIHAM Pycckoii I[TpaBociaBroii Llepksu;

7) HalnuYMe HABBIKOB JOOPOJMETEIbHOW JKU3HU (XPUCTHAHCKOTO OJIarovecTusi), pa3BUTHE TaKUX
KauyecTB, KakK MOCIyIIaHue, TepIeHue, TPyAoao0ne, MUIocepane, HeIOMYyapHUe U JIp.; XpaHEHHE YeCTH U
IPa)KIaHCKOTO TOCTOMHCTBA,

8) OTBETCTBEHHOCTD U MPHIICKAHUE B yueoOe,

9) 1000Bb K OJIMKHHUM Yepe3 COILMATbHOE CITY)KCHUE U KEPTBEHHOCTh;

10) nanmuume W MpaKTHYECKas peaiu3allis HABBIKOB COBMECTHOTO TBOPYECTBA U COPAOOTHUYECTBA,;

11) pa3BuTHE HABBIKOB HEMPHUATHS 3J1a, pa3jIHueHUs rpexa (HEMmOCHyIIaHus, OO TIYMBOCTH, 3aBUCTH,
JICHU | JP.) ¥ IPOTUBOCTOSIHUS UCKYIIICHUSM «BEKA CETO;



12) Hanu4me 3CTETUYECKHX YYBCTB, YMEHHUsS BHIECTh KpacoTy Boxbero Mupa, KpacoTy U BHYTPEHHHI
CMBICJI IIPAaBOCIaBHOTO borocnyxenus;
13) Hanuyme OepeXHOTO OTHOIICHUS K 3J0POBBIO Kak Aapy boxuemy;
HaJIM4YKMe OEPEeKHOTO OTHOIICHUS K IMIPUPOJIE U BCEMY KUBOMY.

COJEPKAHUE OBYYEHUA

10 KJIACC

Ymucna v BbIYMCICHUS

Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, MPOLEHTH, OECKOHEYHbIE
nepuoandeckue apodu. Ilpumenenue apoOel W TPOLEHTOB IS PEHICHUS NPUKIAIHBIX 33134 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTButenpHble yKciaa. PannoHanbHble U MppalMoOHalbHbIE Ynciaa. ApudMeTHdecKrue ONepaluu C
NEHUCTBUTENLHBIMU YHCIaMH. MOJyab JEHCTBUTENILHOTO 4YHWClIa W ero cBoucTBa. [lpubnmkéHHbIE
BBIYMCIICHUS, PaBUJIa OKPYIJIEHUS, IPUKKJIKA U OLIEHKA Pe3yJibTaTa BbIUYMCICHUM.

Crenenp c nensiM nokxasareneM. bunom HbroTona. Vcnonb3oBanue noaxonsdmieil Gopmsl 3amucu
JNEUCTBUTENBHBIX YHCEN JIUISl pELICHUsI MPAKTUYECKUX 3a7a4 U IMPEJCTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTeIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHbIC U HATypAITbHBIC JIOTApU(PMBI.

CuHyc, KOCUHYC, TAaHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBbIE IpeoOpa3oBaHuUs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieacTBUsA. HepaBeHCTBO, pellieHne HepaBeHCTBRA.

OCHOBHBIE METOJbl pELICHHUs LEIbIX U JPOOHO-palliOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.
MHorouneHsl 0T OJHON NepeMeHHOM. JleleHrne MHOTrO4YJIeHa Ha MHOTOWIEeH ¢ ocTaTkoM. Teopema besy.
MHuorousensl ¢ neiasiMu kodduimentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHHUM, COAECPKALINX CTEIEHH U KOPHHU.

WppanmonansHeie ypaBHeHNA. OCHOBHBIE METOIbI PEILICHUS UPPALIMOHATIBHBIX YPABHEHUN.

IToxa3zarenbHble ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUN.

IIpeoOpa3oBaHue BeIpaK€HU, COAEPIKAIIMX JIOTApPU(PMBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pELIEHUs JIOrapu(pMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUroHoMeTpuyeckue Qopmyisl. [IpeoOpazoBaHue TPUrOHOMETPUUECKUX BBIPAXKEHUI.
Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucrem JIMHEHMHBIX ypaBHEHHI. MaTpuiia cUCTeMbl JIMHEUHBIX ypaBHEHUM. OmnpenenTelb
MaTpulbl 2X2, €ro reOMETPUYECKMI CMBICI M CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMCHEHHE
ONPEACIUTENS Ul PELICHNS] CUCTEMBI JINHENHBIX ypaBHEHUH. PelleHne npukiaaHbiX 3a4a4d ¢ IOMOIIBIO
CUCTEMbl JIMHEHHBIX YypaBHeHMH. lcciaenoBaHue NOCTPOEHHOM MOJAEIM C IOMOIIBIO MAaTpUll U
OTIPEICIIUTENIEH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH PEAIbHOM CUTYyallMH C MOMOILBIO YPAaBHEHWI U HEPaBEHCTB.
[IpumeHeHre ypaBHEHMII M HEPAaBEHCTB K PEIICHHIO MaTeMaTHYECKHUX 3aJad U 3a7ad U3 pPas3IndHbIX
oOnacTeil HayKu U peajlbHOM )KU3HH.

DyHKUUH U TPaPUKHU

OyHkus, crnocodbl 3amaHus (yHkiuu. B3aumuHo oOpartHble ¢yHkumu. Kommosuius ¢GyHKIui.
I'padux GpyHKIMH. DIeMeHTapHble TpeoOpa3oBaHus rpaguKoB GyHKIUH.

Ob6nacte onpeneneHus W MHOXKeCTBO 3HaueHuidl ¢yHkuumu. Hymu ¢ynkuuu.  [Ipomexyrku
3HAaKONOCTOsIHCTBA. YE&THBble M HeuéTHble QyHKUuM. [lepuonmueckue ¢yHkiuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIMHU. MakcUMyMbl 1 MUHUMYMBbI (pyHkiMu. HanGosnbiiee 1 HaMeHbIIee 3HAUCHHs
(GYHKIMHU Ha TPOMEXKYTKE.

JIluneitHas, KBaJpaTHYHas M JApOOHO-IMHEIHas (QYHKUMU. DJIEMEHTApHOE HCCIIEAOBaHUE U
MOCTPOEHHE UX I'PapHKOB.

CrenenHas (yHKIUS C HaTypalbHbIM M IeNbIM Moka3areneM. E€ cBoiictBa u rpaduk. CoiicTBa u
rpaduK KOpHS N-0i CTEeNeH! Kak (PyHKIIMU 0OpaTHOM CTENeHU C HAaTypalbHbBIM ITOKa3aTelleM.



ITokazaTtenpHast u Jorapudmudeckas QyHKIHH, UX CBOWCTBA M Tpaduku. Vcrnonp3oBaHue rpadukoB
GyHKUIUH 11 pereHus] ypaBHEHHIA.

Tpuronomerpuyeckass OKPY)KHOCTb, OIpPEICICHHE TPUTOHOMETPHUECKUX (QYHKIUI YHCIOBOTO
apryMeHra.

OyHKIIMOHANBHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax MW SBJICHUAX. [paduku peambHBIX
3aBUCHMOCTEH.

Havyana maTeMaTH4eCcKOro aHajm3a

[locnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEI0BATEIbHOCTEN. MeTo ] MaTeMaTH4eCKOM MHIYKIIMH.
MOHOTOHHBIE M OIPaHUYEHHBIE IOCIEAOBATENbHOCTU. VICTOpHS BO3HMKHOBEHMSI MaTEMaTH4YECKOIO
aHaJIM3a KaK aHaJin3a OECKOHEYHO MaJlbIX.

Apudpmernueckass W TeOMETpUYECKas TPOTPEecCHH. bBecKOHe4YHO yOBIBAIOIIAs TEeOMETpPHUYECKAs
mporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETpHYECKOW mporpeccuu. JIMHEHHBIH W
9KCIIOHEHIMAIBHBINA pocT. Uucno e. dopmyna CIIOKHBIX IMPOLEHTOB. VCronp30BaHKWE MPOTPECCUU IS
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble pyHKIIMN U uX cBoiicTBa. Touku pa3pbiBa. AcUMNTOTHI IpadukoB GpyHKuu. CBoiicTBa
(GyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeTon HMHTEpBajoB Ul pelleHuss HepaBeHCTB. lIpumeneHue
CBOMCTB HENIPEPHIBHBIX (YHKIMN JUIsl pelIeHUs 3aau.

[lepBas u BTOpas mpousBojHbIE QyHKUMHU. OnpeneneHue, reoOMeTpUUecKuid U (U3NYECKUN CMBICI
MIPOM3BOIHOMN. YpaBHEHHE KacaTeNnbHON K IpaduKy QyHKIIUH.

[IpousBonHbie 31eMeHTapHBIX (GyHKIUE. [lpon3BoAHas CymMMBbl, MPOU3BEAEHHSA, YacCTHOTO U
KOMITO3UIIUN (PYHKLIUH.

MHokecTBa M JIOTHKA

MHO3K€eCcTBO, OTiepalliy HaJl MHOKECTBAMH U MX CBOMCTBA. [[narpammsl Disiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapaTa Ui ONHMCAHUSl pealbHbIX MPOIECCOB U SBJIEHUMN, MPHU pELICHUH
3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYeCKOro OOBEKTa, CIEACTBUE, JI0Ka3aTeIbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KUIACC

Yucia 1 BBIYUCICHUSA

Harypanbubie u uensle yucna. [IpumeHeHne NpPU3HAKOB JEIMMOCTH IIENIBIX YHUCEN, HauOOJbIINN
obmuii nemutens (nanee — HOJI) n Hammensiee odmee kpatHoe (manee — HOK), ocratkoB 1o Moaysiio,
anroputMa EBKiMaa aiis pemeHus 3a7a4 B HeNbIX Yhciax.

KommnekcHeie uncna. Anredpandeckas ¥ TpUroHOMeTpuyecKkasi (GoOpMbl 3aUCH KOMIUJIEKCHOTO YHCIa.
Apudmernueckue omepanuud C KOMIUIEKCHBIMH 4uciaMu. M300pakeHne KOMIUIEKCHBIX YHCEeN Ha
KOOpJIMHATHOW 1uiockocTtu. Popmyna MyaBpa. KopHu n-oil cTeneHM H3 KOMIUIEKCHOTO 4YHCIA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEI I pelleHus (PU3MUYeCKUX U TeOMETPUUYECKHX 3aj1ay.

YpaBHeHns 1 HEPAaBEHCTBA

Cucrema U COBOKYIMHOCTh YPaBHEHUI M HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U CHCTEMbI-CIIEACTBHS.
PaBHOCHIIbHBIEC HEpPABEHCTBA.

Ot60op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHHI C MOMOIIBID TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenune TpuroHoMeTpuueCcKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEILICHUS OKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS CHUCTEM U COBOKYINHOCTEH palMOHAIbHBIX, HPPAMOHAIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPABHEHHIA.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JaCTel HAYKH U pEaIbHOM JKU3HH, MHTEPIIPETALIUS MMOTyYeHHBIX Pe3yIbTaTOB.

DyHKUUH U TPpauKu

I'paduk xommosurnum ¢Qyaknuii. ['eomerpuueckue o0O0pa3bl YpaBHEHHMA W HEPaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPaUKH.

I'padmyeckue MeToNbl pelieHus] ypaBHEHUH U HepaBeHCTB. | paduyeckue METONbI pelieHus 3ajad ¢
napaMeTpamu.



Hcnons3oBanue rpadukoB (YHKIUN Ui HMCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PEIICHUH 33J1a4 U3 APYTUX YUECOHBIX IPEIMETOB U PEaTbHOMN JKU3HU.

Hayana MmaTeMaTH4ecKOro aHajms3a

[IpumeneHne MPOU3BOMHONW K HCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxaeHrne HauboIbIIero 1 HaMMEHbBIIEr0 3HAYCHHUI HEeTIPePhIBHON (DYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre NMpPOU3BOMHOM Ul HAXOXKIEHUsS HAWIYYIIero PELICHUs B IPUKIAAHBIX 3aJadax, Uit
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOTO (PopMYIIoii Wit rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpasHbIe 37€MEHTapHBIX (YHKIUH.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3ZHBIX.

Nuterpain. I'eomerpudeckuii cMbIC HHTETpasia. Berducienue onpeaenéHHoro nHTerpaia mno Gopmysne
Herorona-JleiiOnuna.

[Ipumenenne mHTErpana Uil HAXOXKACHUS IUIOUIAeH TIOCKHX (GUryp U 00BEMOB reOMETPHUYECKHX
Tell.

[Ipumeps! pemenuit nuddepeHIManbHBIX ypaBHEHUH. MareMaTuyeckoe MOJEIUPOBAHUE PEeATbHBIX
MIPOLIECCOB C NMOMOIIBIO0 AUPPepeHInaTbHBIX YPaBHEHHH.

IINIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOTO AHAJIM3A» (YIJYBJEHHBIH YPOBEHbL) HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHCcKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3HMIIMHM 00YJaromerocs: Kak akTHBHOTO W OTBETCTBEHHOTO WICHA
poccuiickoro ooOIecTBa, NMpeACTaBIeHuE O MaTeMaTHUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS DPA3IUYHBIX
CTPYKTYp, SBJIEHUH, NpOLEAYyp TpakJaHCKOTro oOmiecTBa (BBIOOpPHI, OMNPOCHl M APYroe), yMEHHue
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU € UX (DYHKIMSIMHU U Ha3HAUCHUEM;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHMCKOM TPAKIAHCKOW HWACHTHYHOCTH, YBAXEHUS K TPOLUUIOMY H
HACTOSIIIIEMY POCCHMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCHUCKHUX
MAaTE€MaTUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJIbI, MCIOJb30BAHUE 3THUX NOCTHKEHUH B JIPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JIYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, CcHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHHH HAayKu U
JeSITeNIbHOCTHIO YIYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyILEero;

4) 3cTeTHYeCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3a/a4, pelIeHui, pacCyXJAeHHUH, BOCIPUUMYUBOCTh K MaTEMaTHUYECKUM acCleKTaM pa3jNYHbIX BUIOB
HCKYCCTBa;

5) pusnveckoro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh YMEHHs TMPUMEHATh MaTeMAaTUYeCKUE 3HAaHUS B MHTEpPEcax 3J0pOBOrO U
0e30macHOTO 00pasza KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBBIO (30pOBOE MHUTAHHE,
cOaaHCUPOBAHHBIM PEXKUM 3aHATUA M OTIbIXa, peryiasipHas (u3nuecKas akTHUBHOCTH), (PU3UYECKOE
COBEPILIEHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTh K TPYydy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K pa3IudHbIM cdepam
npodeccuoHaAbHOM 1eATeNbHOCTH, CBI3aHHBIM C MATEMATHKONW U €€ IPUIIOKEHUSIMHU, YMEHHE COBEPILIATh
OCO3HAHHBII BBIOOp Oyaymiedl mnpodeccur ¥ peanu30BbIBATH COOCTBEHHBIE >KW3HEHHBIC TILIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHUIO M CaMOOOPA30BAaHHMIO HAa MPOTSHKEHUU
BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYECKUX 3a/ady MaTeMaTU4YeCKOU
HaIpaBJIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYPHl, MOHHUMAHHUE BIUSHUS COIHMAIBHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MPHPOJHOM W COIMAIBHON Cpeabl, OCO3HaHHE TJI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIeM, OpPUEHTAlMs Ha IPUMEHEHHE MaTeMaTHUeCKUX 3HAHUH NI pelieHus 3a1a4d B



o0nacTu OKpYyXKawmeld cpeipl, MIIAHUPOBAHUE MOCTYIIKOB M OIEHKH WX BO3MOYKHBIX TOCIEACTBHMA s
OKpYKaroLlEel Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKH, TOHUMAaHUE MaTEMAaTHIECKON HAyKH Kak chephbl 4eTOBEUEeCKON NeSTSIILHOCTH,
9TamoB €€ Pa3BUTUS W 3HAYUMOCTU ISl PA3BUTUS IUBWIM3AIMH, OBIIAJICHUE S3bIKOM MAaTEMATHKU H
MaTEeMaTHYeCKON KYJIBTYPOH KaK CPEICTBOM TO3HAHHS MHPA, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U
HCCJICIOBATEIIbCKYIO ACITEILHOCTh HHIUBUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble 1oruyeckue neicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC NPU3HAKA MATEMATHUYECKUX OOBEKTOB, TOHSITHH,
OTHOIICHHUIA MEXIy NOHITHIMH, ((OPMYIUPOBATH ONPEACICHUS OHATHN, YCTAaHABIMBATH CYIIIECTBCHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUIsl 000OIICHHS U CPABHEHMSI, KPUTEPUN TIPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATH, (POPMYIIUPOBATH U MPEOOPA30BBIBATE CYXKJICHUS: YTBEPAUTEIBHBIC H OTPHUIIATCIbHBIC,
eIMHUYHBIC, YACTHBIC U OONIHE, YCIOBHBIC;

BBISIBIISITh MaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TMPOTUBOpeurs B (DakTax, IaHHBIX,
HAOMIOJICHUSAX W YTBEPXKICHHSIX, IMpeaiaratb KPUTCPUU JUIS BBISBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C UCTIOIh30BAaHUEM 3aKOHOB JIOTHKH, JICAYKTUBHBIX M HHIYKTHBHBIX YMO3aKITFOUCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

MPOBOJIMTH CAMOCTOSTEIBHO JIOKA3aTEebCTBA MAaTEMATHUSCKUX YTBEPXKICHHWH (MpsAMbIE W OT
MIPOTUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, TPUBOJNUTH MPUMEPHl M KOHTPIPHMEPHI, 00OCHOBHIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

BBIOMpATh croco0 perieHust yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATH
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSITENILHO BbIJCIEHHBIX KPUTEPUEB).

Ba3oBrble ncciieqoBare/ibCKue 1eHCTBHSA:

HCIO0JIb30BaTh BOIMPOCH! KaK HCCIEA0BAaTENbCKUII MHCTPYMEHT MO3HaHUS, (GOpMyIupoBaTh BOMPOCHI,
¢bukcupymole mpoTUuBOpeyne, npodieMy, yCTaHaBIMBaTh UCKOMOE U JJaHHOE€, (POpMHpOBaTh TUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEJIO0BAHUE [0 YCTAHOBIIECHUIO
O0COOCHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUSA, IMPOIECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMU;

CaMOCTOSITENIBHO ~ (OpMYIHpOBaTh 0000IIEHHS ¥ BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, HUCCIIEOBAHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB H
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIleCcCa, a TaKXKe BBIIBUTATh MPEAINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIISITh JeDUIIUTHI MHPOPMAIINH, JaHHBIX, HEOOXOTUMBIX Ui OTBETa HA BONPOC U ISl PEIICHUS
3a/1a4u;

BBIOMpATh UH(POPMAINIO M3 UCTOYHHKOB Pa3IUYHBIX THIOB, aHAIM3UPOBATH, CUCTEMATHU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TPEACTABIATH €€ B PA3NUUYHBIX (QopMax, HILUIIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TTO CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTHBHbBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUs

Oo0uenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMH U LEISIMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIP&KATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS
M0 X0y PEIICHUS 3a/1a4¥, KOMMEHTHUPOBATh MOTYYCHHBIN Pe3ynbTar;

B X0Jie¢ OOCYKIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOU TeMbl, MpOOIEMBbI, perraeMoit
3a/lauM, BBICKA3bIBATh WJCH, HAIICJICHHbIE Ha TIOWCK PEIIEHUs, COIMOCTABIATH CBOU CYXKJEHHUS C



CYKJIEHHSIMH JPYTUX YYaCTHHKOB JHaliora, OOHApyKMBaTh pazIU4Me M CXOJCTBO IIO3MLIMH, B
KOPPEKTHOH opme (HhopMynHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

MMpCACTaBJIATH PE3YJIbTAThI pemicHuA 3aJa4u, OKCIICPUMCHTA, HUCCIICIOBaHUA, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4E€TOM 3a/ad IPE3CHTAUMH U O0COoOEHHOCTEH
ayJUTOPHUU.

PeryisiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIe NeilicTBUS

Camoopranu3anus:

COCTaBIIATh IUIAH, aJITOPUTM PEIICHHS 3a/Ja4M, BBIOUPATH CIIOCOO PEIICHUs ¢ y4ETOM HWMCHOIIMXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIUU.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:

BIIQJICTh HAaBBIKAMH II03HABATEIHHOW pPEQUICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHHA U
MBICIIUTEIBHBIX TIPOIECCOB, HMX PE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3ylsibTaTa perieHus MaTeMaTHIeCKON 3a/1auH;

MIPEIBUJIETh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPH PEIICHUN 33]]a4i, BHOCUTh KOPPEKTHBHI B
JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAWJICHHBIX ONIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE pE3yiIbTaTa IEIH M YCIOBUSM, OOBSCHATh NMPUIWHBI JTOCTHIKEHUS WIIH
HEJOCTHKCHHSI PE3YJIbTATOB JICATESILHOCTH, HAXOIUTh OIITMOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh M WCIOJbh30BaTh MPEHMYIIESCTBA KOMAHIHOW W WHJIWBHIYaTbHOW paOOTHI MPU PEIICHUN
y4eOHBIX 3aJ[a4, MPUHUMATh IeJIb COBMECTHOM JIEATEIIPHOCTH, TUIAHUPOBATh OPraHU3aIlii0 COBMECTHOM
paboThI, pacmpenesiTh BHIBI PAadOT, JOTOBAPUBATHCH, OOCYKIATh MPOIECC M PE3ylnbTaT pPabOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0OCYX ACHHUS, OOMEH MHEHUMN, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMOJHATH CBOIO YacThb pabOThl M KOOPAMHHPOBATH CBOM ACHCTBHS C OPYTMMHU WIEHAMH
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHSL.

IMPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kjacce oOy4aromuidcs MOTYYUT CIACAYIOIMIHUE MPEAMETHBIC PE3yJIbTaThl IO
OT/ACIBHBIM TEeMaM pabodueld TporpamMMbl ydeOHOTO Kypca «AnreOpa W Havaja MaTeMaTHYECKOTO
aHaIM3a:

Yucja ¥ BbIYMCIEHUS:

CBOOOJIHO OIEpUPOBATh TMOHATUSIMH: PAMMOHAIBHOE YHUCIIO, OCCKOHEYHas Iepuoandeckas apoob,
MPOLEHTHI, UPPALUOHAIBHOE YHCIO0, MHOXKECTBA PALMOHAIBHBIX M JEUCTBUTEIBHBIX YUCEN, MOIYJb
JEUCTBUTEIBHOTO YKCIIA;

MPUMEHSATH IPOOW W MPOLIEHTHI I PEIICHHUS MPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciied 3HAHUH H
pETBHOM XKU3HU,

MPUMEHATh MPUONMKEHHBIE BBIUMCICHHS, MpaBUJIa OKPYIJICHUS, MPUKUAKY U OIICHKY pe3ylbTaTa
BBIUMCIICHUM;

CBOOOJHO ONEPUPOBATh IMOHATHUEM: CTENEHb C IENBIM IOKa3aTeleM, HCIOJIb30BaTh IMOIXOAAIIYIO
(dbopMy 3amucH IEHCTBUTENBHBIX YHCET AT PeISHHs MPAKTUYECKUX 33/1a4 U MPEICTaBICHUS TaHHBIX;

CBOOOJHO OTEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOHO OTEpUPOBAThH MOHATHEM: CTETNCHD C PAIllMOHATHLHBIM MOKA3aTeNIeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTapru(M YKcia, TECITUYHbBIE U HaTypallbHbIE TOTapu(MBI;

CBOOOJHO OTEPUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YUCIOBOTO apryMEHTA.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOJHO OTEPUPOBATH MOHITUSIMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIILHBIE YPAaBHEHUS
Y YPAaBHEHUS-CIIE/ICTBHS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHSITh Pa3UYHbIE METOJbl PEIICHUS PAIMOHATBHBIX WM JIPOOHO-pAllOHATBHBIX YpPaBHEHHH,
MPUMEHSATh METO]l UHTEPBAJIOB ISl PEILIEHUs HEPABEHCTB;



CcBOOOJTHO OINEPUPOBATH MOHITUSMHU: MHOTOWIEH OT OJHOW NEPEMEHHOM, MHOTOWIEH C LEJIbIMH
KodppuureHTaMHU, KOPHU MHOTOYJICHA, MPUMEHSTH JeJICHHEe MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3aaay;

cBOOOJTHO OTEpPUPOBATh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHMH, MaTpHIla, OMPEACIUTENb
MaTpulbl 2 X 2 W €ro reoMETpUYECKUIl CMBICI, MCIOJB30BaTh CBOMCTBA ompenenuTens 2 X 2 ans
BBIYMCIICHUS €r0 3HAUEHUS, IPUMEHATh ONPEIEIUTENN JUIsl PEIIEHUs CUCTEMbl JMHEWHBIX ypaBHEHUH,
MOJENIUPOBATh pealbHbIE CHUTyallUM C IIOMOULIbKO CHCTEMbI JIMHEHHBIX YpPaBHEHUH, HCCIIEIOBAThH
IIOCTPOCHHbIE MOJEIU C IIOMOIIbI0 MATpUILl M OIpPEIEIUTENeH, HHTEPIPETUPOBATH MOJYYECHHBIN
pe3yibTarT;

WCIIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU IS TPE0Opa30BaHM I BEIPAKCHHUM;

BBINIOJIHATh TPeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUM, COAEPKALIUX CTENEHU C palUOHAIbHBIM
[I0Ka3aTeseM;

MCIIOJIB30BATh CBOKWCTBA JIOTapu(MOB [T IpeoOpa3oBaHus Jorapu(hMUIECKUX BBIPAKCHUH;

CBOOOJHO ONEpUPOBaTh MOHATUSIMU: HppallMOHAJIbHBIE, TIIOKa3aTeJIbHble U Jorapudmuyueckue
ypaBHEHHUS, HAXOJAUTh UX PEUICHUS C TIOMOIIbI0 PAaBHOCUJIBHBIX MEPEXO0/I0B WM OCYLIECTBIISIS IPOBEPKY
KOpHEH;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (OpPMYibl JUIsl MpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX
BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH TOHATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, MPUMEHSITh HEOOXOIAUMbIE
(bopMyIIbl TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YpaBHEHHII;

MOJENUPOBATh pealbHblE CUTYallMd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA IO YCIOBHUIO 3aJaud, MCCIEIOBAaTh MOCTPOECHHBIE MOJENHM C HCIOJIb30BAHUEM armapara
anreOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJIHO OMEPUPOBATh MOHATUSIMHU: (YHKIUS, CHOCOOBI 3amaHus (PYHKIMH, B3aUMHO OOpaTHBIC
dbyHKIMKA, KOMMIO3WULMA (QYHKOHH, Tpaduk (yHKIHHM, BBIMOTHATH SJIEMEHTAapHBIC MPEeoOpPa3OBaAHMS
rpaduKoB PyHKITHI;

CBOOOJHO ONEpPUPOBATH MOHATHAMH: O0JIACTh OMPENENIEHUs U MHOXKECTBO 3HAYCHHUH (YHKUMU, HYIU
(GYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUPOBATH MOHATHAMH: 4YETHbIE M HEUY€THbIe (DYHKIUU, NepuoauyYecKkue (yHKIHH,
MPOMEXYTKM MOHOTOHHOCTH (DYHKUMH, MAaKCUMyMbl W MHUHUMYMbl (YHKUWH, HauOojblliee U
HauMeHbllee 3HaueHue GyHKIUU Ha TPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTeNeHHass (YHKIMS C HATypaJbHBIM U LIETBIM MOKa3aTeleM,
rpaduk crerneHHoil (YHKUMU ¢ HATYypaJbHBIM U IIEJIBIM MOKa3areseM, rpaduK KOpHsS n-Oi CTENEeHH Kak
(GbyHKIMHM 00paTHOM CTENEeHU C HaTypallbHbIM OKa3aTelieM;

OTepUpOBaTh TMOHATHUSAMH: JIMHEHHAs, KBaJgpaTW4Has M APOOHO-JIMHEWHas (QYHKUWU, BBIIOJIHSTH
AJIEMEHTApPHOE UCCIIEOBAHKUE U TIOCTPOCHUE UX TPAPHUKOB;

CBOOOZHO OIEpPUPOBATh MOHATHAMH: MMOKazaTeiabHast U Jorapupmudeckas QpyHKIUU, KX CBOWCTBA U
rpaduky, UCIIOIB30BaATh UX IPaUKHU AJIS pelICHHs YpaBHEHHUIA;

CBOOOJAHO  OMEpUPOBATH  MOHATUSMHU:  TPUTOHOMETPHUYECKAss  OKPYXKHOCTb,  OMpeJesieHue
TPUTOHOMETPUYECKUX (PYHKIIHI YHUCIOBOTO apryMEHTa;

UCIO0JIb30BaTh rpaduky GyHKIMIA IS UCCIIEOBAHUS MPOIIECCOB U 3aBUCHUMOCTEH MU pellieHUH 3a71a4
U3 JpYrux ydeOHBIX MPEIMETOB U pealbHOW >KU3HHU, BbIpaXKaTh (POpPMYyIaMU 3aBHCHUMOCTH MEXKIY
BETTUYMHAMU;

Havaja maTeMaTH4eCKOro aHaJIM3a:

cBOOOJIHO ONEpHPOBATh MOHATHAMHU: apudMeTHUecKass U TeOMEeTpHUecKas Mporpeccusi, 0ECKOHEYHO
yOBbIBarolIasi TeoMeTpuUecKasi Mporpeccus, JTUHEWHBIH M 3KCIIOHEHIMAIBHBIN pocT, GopMysa CIOKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU JIJISl PELICHMSI pEalIbHbIX 3aJad IPUKIIAIHOTO XapaKTepa;

cBOOOJIHO OTIEpPUPOBATH MOHATHAMM: MOCIEIOBATENBHOCTD, CIIOCOOBI 3aJaHusl OCIEI0BATEIbHOCTEM,
MOHOTOHHBIE U OTPaHUYEHHBIE NOCIIEA0BATENBHOCTH, TIOHUMATh OCHOBBI 3apOKIEHUS MATEMaTHYECKOTO
aHaJM3a KaK aHajan3a OECKOHEYHO MallbIX;

cBOOOJIHO OMNEpUPOBaTH MOHATUSMH: HEMpepbIBHbIE (YHKIMHU, TOUYKHU pa3pbiBa rpaduka (QpyHKIHH,
aCUMIITOTHI rpaduka GyHKIUY;



cBOOOJTHO ONEpUPOBATH MOHATUEM: (YHKIMS, HENpephlBHAS Ha OTPE3KEe, NPUMEHSTh CBOWCTBA
HETPEepbIBHBIX QYHKIMN IS pelIeHUs 3a/ay;

cBOOOJTHO OMEpHpPOBATh MOHATUSMHU: TEpBasi M BTOpas MPOU3BOJAHBIC (DYHKIMHU, KacaTelbHas K
rpaduKy QyHKIHNH;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, IMPOU3BEICHHS, YACTHOTO M KOMIIO3MIMU JABYX (DYHKIIMIA, 3HATh
MIPOU3BO/IHBIC IIEMEHTAPHBIX (YHKIUH;

MCIOJb30BATh TEOMETPUUYECKHIA U (PU3UIECKUI CMBICT IPOU3BOJHOM s peLICHHs 3a1a4.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHSATHIMH: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIIapar AJIs OIMCAHUs pealbHBIX IIPOLIECCOB U SBJICHUH,
IIpU pELIeHNH 3aJa4 U3 IPYruX y4eOHbIX IPEIMETOB;

CBOOOJTHO OINEpPHPOBATh NOHSATHIMHU: OIPENEICHUE, TEOpeMa, YpaBHEHHE-CIEICTBUE, CBOHCTBO
MaTeMaTH4eCKOro 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIEC YPABHEHHS U HEPABEHCTBA.

K xonny oOyuyenust B 11 kiaacce oOydaromuiics MOJYYUT CIEAYIONIME NMPEAMETHBIE PE3YIbTaThl O
OTJIENbHBIM TeMaM paboueill MmporpaMMbl y4yeOHOro Kypca «Anredbpa M Hadajga MaTEeMaTHYECKOTO
aHaIM3a»:

Yucsia ¥ BBIYUCJICHHS:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HATYpaJbHOE U 1€JI0€ YUCIIO, MHOYKECTBA HATYPAJIbHBIX U IIEJIBIX
YHUCeN, WCIOJIb30BaTh Mpu3Haku nenumocTtd uenbix yucen, HOJ m HOK nHatypanbHBIX uucen ist
penienus 3a1a4d, NPUMEHATh ANropuT™ EBKINAa;

CBOOOJHO OIEpUpPOBaTh MMOHATHEM OCTAaTKa IO MOJYJIO, 3alUChIBaTh HATypajbHBIE 4KCIA B
Pa3INYHBIX MO3UIIMOHHBIX CHCTEMAX CUHUCIICHNUS,

CBOOOJHO OIEpPUPOBATh TMOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEl,
MIPEJICTaBIATh KOMILJIEKCHBIE 4YMCa B airedpandyeckodl M TPUTOHOMETPUYECKOW (hopme, BBINOJHATH
apudmeTryecKue onepaniuy ¢ HUMU 1 U300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJITHO OMNEpPUPOBATh NOHATHSAMU: HUpPpALMOHAIbHBIC, IOKa3aTedbHbIE M JOrapu(pMHUUECKHUE
HEPABEHCTBA, HAXOUTh X PELIEHHS C TOMOLIBIO PABHOCUIIBHBIX IIEPEXO0B;

OCYIIECTBIIATh OTOOP KOPHEH NMpH pelIeHMH TPUTOHOMETPUYECKOTO YpPaBHEHMS,

CBOOOJIHO ONEpUPOBaTh MOHATHEM TPUIOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSATh HEOOXOIMMBbIE
(GopMyIbI 1151 peIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: CUCTEMA U COBOKYIHOCTb YpaBHEHMH M HEPaBEHCTB,
PaBHOCWJIBHBIE CHCTEMBl M CHCTEMBI-CIEICTBHs, HAXOAUTb PEIICHUS CUCTEMBI U COBOKYIHOCTEH
palnMOHANBHBIX, UPPALIMOHATILHBIX, IIOKA3aTEIbHBIX U JOrapU(PMHUUECKUX YPABHEHUIN 1 HEPABEHCTB;

pemars palnyoHalbHbIE, MPpaLOHAJIbHBIE, IIOKa3aTeNbHBIC, JorapupmMuyecKue "
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COIEPKAIUE MOLYIIH U I1apaMeTphl;

IPUMEHATh TpadUuecKue METOJbl Ul pEIIEeHHs YpaBHEHUH M HEPaBEHCTB, a Takxke 3aaad C
napaMeTpamy;

MOJICIUPOBATh pEajbHblE CHUTyallUM Ha S3bIKE aureOpbl, COCTABIATh BBIPAKEHUs, YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 33a4H, UCCIEI0BAaTh IOCTPOCHHBIE MOJIENH C MCIIOJIb30BAHUEM
anmnapara ajnreOpbl, HHTEPIPETUPOBATh NOJYYEHHBIH pe3ysbTaT.

DOyHKUUH U TPaUKU:

CTPOUTH TpapUKH KOMIO3ULMHM (DYHKIMHA C MOMOINBIO 3JIEMEHTAapHOI'O HCCIEJ0BAaHUS M CBOICTB
KOMIIO3MIIMH JIBYX (PYHKLUH;

CTPOMTh reoMeTpHuecKkre 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAWHATHOM MIIOCKOCTH;

cBOOOJTHO ONEPUPOBATH MOHATHIAMHU: TPpapUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHATH (PYHKIMU [T MOJCITUPOBAHUS U UCCIIEJOBAHUS PEAIbHBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO s MCCIIeOBaHUS (DYHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXO0JUTh HanOoOJIbIlIee U HaUMEHbIlIee 3HaUeHUs (DYHKIIMN HENPEPhIBHON HA OTPE3KE;

HCII0JIb30BAaTh MPOU3BOAHYIO JUISl HAXOKJIEHUS HAWIYYILIEro PElIEHUS B MPHUKIAIHBIX, B TOM YHCIE
COLMAIbBHO-DKOHOMUYECKUX, 3aJa4ax, MJIs1 ONpPEACIICHUs CKOPOCTH M YCKOPEHMS IIpoliecca, 3aJaHHOIO
(bopmynoit miu rpadurom;

CBOOOJTHO OMEpHpPOBAaTh MOHATHSAMH: TEpBOOOpa3Has, OMNpeNeNEéHHBIA HUHTErpan, HaXoIUTh
nepBooOpa3Hble AIeMEHTApHBIX (YHKINN U BBIYUCIATH HHTErpai 1o gopmysne Hetorona-Jleitbnuna,



HAXOJWTh IUIOMATH IJIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBI0 UHTETPAJIA;

UMETh TPEJACTABJICHHE O MaTEMaTHYeCKOM MOJCIMPOBAHMM HA TPUMEPE  COCTABJICHUS
g depeHInanbHBIX YPaBHCHHIA,

peuaTth NpUKIAIHBIC 33/1a4¥, B TOM YHCIIE COIMALHO-2KOHOMUYECKOTO U (PM3MUYECKOTO XapakTepa,
CpeACTBaMHU MaTeMaTHYECKOTO aHAIIN3a.

JlesiTeJIbHOCTD y4uTe 1 ¢ yueToM Padoueii mporpaMmMbl BOCIIMTAHUS

Bocnumanue ZPLZJ!C()CZHCWIGeHHOCmu, nampuomusma, yeadidCeHusl K npasam, c600600am u 00A3aAHHOCAM
yejoeeka.

1.

2
3.
4.
5

11000Bb K LIKOJIE, K CBOEH MaJloil pojiuHe (cBoeMy ropojy), Hapoxy, Poccuu;

3HaHUE TPAJUILIUNA CBOCH CEMbH U IITKOJIbI, OEPEKHOE OTHOIIEHUE K HUM;
MepBOHAYAIBHBIC MTPECTABICHUS O ITPAaBax YEIIOBEKA; CAMOCO3HAHHE;

3HaHUE MPaBWJI MOBEACHUS B KJIacce, MIKOJIE, I0Ma;

OTPUILATCIIBHOC OTHOIICHNEC K HAPYIICHHUAM IMOPAJAKA B KJIIACCE, HMIKOJIC, K HCBBITIOJIHCHUIO
YeJIOBEKOM CBOMX OOS3aHHOCTEH

Bocnumanue HPABCMBEHHBIX Y)Y8CME U IMUHUECKO20 CO3HAHUA:

6.

© N

11.
12.

13.
14.

15.
16.
17.

18.

MIPEJICTaBICHMS] O MOPAJIbHBIX HOPMax U MpaBWJIaX HPAaBCTBEHHOTO MOBEACHUS; YOeXKAEHHOCTh B
MIPUOPUTETE 0OIIEUETIOBEUECKUX [IEHHOCTEH;

3HaHUE NIPABUJI BEXKIIMBOTO ITOBEICHHUS, KYIbTYPhI pEUH;

YBa)XUTEIbHOE OTHOLIEHHE K COOECEeTHUKY, €r0 B3IJIs1aM;

a/IeKBaTHbIE CIIOCOOBI BBIPAKEHHSI SMOIIUI U YYBCTB;

. pPa3JIMUCHUC XOPOIHX MU INIOXHUX IMOCTYIIKOB, YMCHHEC aHAJIM3UPOBATH HPABCTBCHHYIO CTOPOHY

CBOUX TOCTYIKOB M MOCTYIKOB APYTHUX JIFOCH;

CTpPEMJICHHE H30eraTh COBEPIICHUS TIIOXUX MOCTYIKOB;

MOYTHTEIIPHOE OTHOIIICHUE K POJUTENSIM M IPYTUM WICHAM CBOEH CEMBH, K CEMEHHBIM IIEHHOCTSIM
U TPATULUSAM;

YB)XXHUTEJIbHOE OTHOIIEHHE K CTApIINM, J0OpOKeTaTeIbHOE OTHOLIEHUE K MIIAJIIINM;

THYECKHE UYBCTBA: J10OpPOXKENIATEIBbHOCTh, SMOIMOHAJIBLHO-HPABCTBEHHAs! OT3BIBUUBOCTb,
MMOHMMaHKe YyBCTB JPYTUX JIIOJIEH U COMEepeKMBaHNE UM, TOTOBHOCTh MPUNTH HA IOMOIIIb;
MIpe/ICTaBJICHHE O APYKOe U IPY3bAX;

BHHMMATEJIbHOE OTHOIICHUE K JAPY3bsM, UX HHTEPECAM U YBIICUECHUSIM;

YCTaHOBJICHHE JIPYKECKHX B3aMMOOTHOUICHUH B KOJIJIEKTHBE, OCHOBAHHBIX HA B3aMMOIIOMOIIH U
B3aUMHOU MOJIJICPKKE;

CTpeMJICHHE UMETh COOCTBEHHOE MHEHHUE, MPUHUMATh CBOM COOCTBEHHbBIE PELICHUS

Bocnumanue mpyoontobus, meopueckoco omHouleHus K y4enuio, mpyoy, HCUZHU:

19.
20.

21.
22.
23.
24,

25.
26.

217.

28.

29.
30.

yBa)K€HUE K TPYAY U TBOPUYECTBY CTAPIINX U CBEPCTHUKOB;

HaBBIKM KOJIJIGKTUBHOM Yy4eOHOM NesATEJbHOCTH, B TOM YHUCIE IpU pa3paboTKe U pearu3aluu
TBOPUYECKUX MPOEKTOB; TOTOBHOCTh K KOJUIEKTUBHOMY TBOPYECTBY; B3aMMOIIOMOIIIb MPU paboTe B
nape U rpyire;

MMOHMMAaHKE POJIU 3HAHUM B )KU3HU YEIIOBEKA;

MOJIOKUTETFHOE OTHOIICHHE K y4eOHOMY MpOIleccy; YMEHUE BECTH ce0s Ha ypOKax;

II03HAaBAaTCJIbHBIC HOTpC6HOCTI/I; HOTpe6HOCTB pacuiupATb KpYrosop, IIPOABJIATH
JIF0003HATEILHO CTb,
YMCHHC MMPOSABJIATH JAUCHUIIMHUPOBAHHOCTD, OCJIICA0BATCIbHOCTD, HAaCTOMYHBOCTh n

CaMOCTOSITEILHOCTD B BBITIOJHEHHH YY€OHBIX M y4eOHO-TPYJOBBIX 3a/laHN;

CIIOCOOHOCTH OIICHUBATh CBOM YMEHUS B Pa3JINYHBIX BUIaX PEUYEBOH JEATEILHOCTH;

OepekHOEe OTHOIIGHHE K pe3ylbTaTaM CBOETO TpyHda, TPyda APYTUX JIOAEH, K IIKOJIEHOMY
UMYILECTBY, y4eOHHKAM, JINYHBIM BeIlaM;

YMEHHE pa3iInyarh IOJIE3HOE U OECHOJIE3HOE BPEMSNPENPOBOKACHHE H  CTPEMJICHUE
palMOHAILHO MCIIOIB30BaTh BPEMSI;

yMEHHE HECTH WHIMBHIyabHYI0 OTBETCTBEHHOCTh 3a BBINOJHEHHE 33/IaHHs, 32 COBMECTHYIO
paborty;

CTPEMJICHHUE TOJICPKUBATH MOPSIOK B CBOCH KOMHATE, Ha CBOEM paboueM MecTe;

OTpHIATEIbHOE OTHOIIEHHE K JIEHH W HEOPeKHOCTH B Tpyae H ydu€Oe, HeOepeKIHMBOMY
OTHOIICHUIO K pe3yJbTaTaM Tpya



Dopmuposanue YeHHOCMHO20 OMHOULEHUS K 300PO8bIO U 300POBOMY 00pA3Y HCUZHU!

31.

32.
33.
34.

3HAHUE U BHINOJHEHNE CAHUTAPHO-THTHEHNYECKHUX IPaBHJI, COOIIOACHHE 3/10pOBHECOCPETAIONIETO
pexuMa IoHs;

HHTCPCC K MPOryJIKaM Ha NpUpOAC, MMOJABUKHBIM UI'PpaM, YHACTHUIO B CIIOPTUBHBIX COPCBHOBAHUAX;
CTpPEMJICHHE HE COBEPIIATh IOCTYIKH, YTPOXKAIOIIIE COOCTBEHHOMY 310POBBIO M 0€3011aCHOCTH;
NOTPEOHOCTH B 3JI0POBOM 00pase KHU3HH U TMOJIE3HOM BPEMSIPEIPOBOKICHUH

Bocnumanue UEHHOCMHO20 ONMHOWEHUA K npupode, OprOfC'alOl(/;eﬁ cpede (3K0]l02M'i€CKO€ GOCanaHME).'

35.
36.
37.
38.
39.
40.
41.

HUHTEPEC K IPUPOAE U IPUPOIHBIM SBJICHUSM;

OepexHOe, YBAKUTEIBHOE OTHOIICHUE K MIPHPO/JIE U BCeM (popMaM JKHU3HU;
MOHUMaHHUE aKTUBHOW POJIM Y€JI0BEKa B TIPUPOJE;

CIIOCOOHOCTBH OCO3HABATh 3KOJIOTHUECKHUE IPOOIIEMBI;

TOTOBHOCTD K JIMYHOMY Y4YAaCTHUIO B OKOJIOTHYCCKHUX IMPOCKTAX,
MOTPEOHOCTh U CTPEMJICHHE 3a00TUTHCS O IOMAITHUX MTUTOMIIAX;

YYBCTBO OTBETCTBCHHOCTHU 34 )XU3Hb U 3I0POBLC

Bocnumanue yennocmmnoco omuowienus Kk npekpacHomy, gopmuposarue npedcmasieHui 06
ICmemudecKux uoeanax u YeHHocmsx (Icmemudeckoe OCRUMaHue:

42

43.
44,
45.
46.

. YMEHUE BUJETh KPACOTY B OKPYXKAIOLIEM MHUpPE, B TPYZAE, TBOPUYECTBE, MOBEACHUN U ITOCTYIIKAX

JIIOJIEH;

HWHTEPEC K YTEHHIO, TPOU3BEACHUAM UCKYCCTBA, CIIEKTAKIISIM, KOHIIEPTaM, BBICTABKAM;
WHTEPEC K 3aHATHIM XYJI0KECTBEHHBIM TBOPUYECTBOM;

CTPEMJICHHE BBIPA3HUTh CE0s B Pa3IMYHBIX BHIaX TBOPUYECKOU JEATEIHHOCTH;
CTPEMJICHHE K ONIPSATHOMY BHEIIHEMY BUY

Bocnumanue na mpaouyusx npagociagus, HpagCmeeHHbIM NPUHYUNAM, UCHOPUYECKUM U K)IbMYPHBIM
mpaouyusm Pyccroii [Ipasocnasnoti I]epxsu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHue pa3geioB U TeM NPOrPaMMbI KoanuecTBo yacoB DJIeKTPOHHBIE Peanuszanus
n/n (uudpossbie) BOCIIMTATEJILHOIO

Beero Kontpoabube | o654308atennbe noTeHUUAaIa
paGoTe pecypchbl 3aHATHS
1 MHO3K€eCTBO ACHUCTBUTENBHBIX yncesl. MHOrowieHsl. PalimoHanbHbIe ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMbI JIMHEHHBIX YPAaBHEHUH

2 Oynkiun 1 rpaduki. CreneHHas GyHKIHUS C HEIBIM TOKa3aTelIeM 12 1 1,2,3,4,5,6,7
3 ApubdmMernuecknii KOpeHb n-oi crenenu. ppannonaabHbie ypaBHEHUS 15 1 1,2,3,4,5,6,7
4 [TokazarensHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1 1,2,3,4,5,6,7
5 Jlorapudmuueckas ¢pynkius. Jlorapudmudeckue ypaBHEeHUS 18 1 1,2,3,4,5,6,7
6 TpuronomeTprdeckie BEIPKEHUS U YPaBHEHUS 22 1 1,2,3,4,5,6,7
7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1 1,2,3,4,5,6,7
8 HenpepsiBabie pynkmmu. [IponsBoanas 20 1 1,2,3,4,5,6,7
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 5 2 1,2,3,4,5,6,7

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10

11 KJIACC

Ne HaumenoBaHme pa3aesioB M TEM MPOrPaMMBbI KoJinuecTBO 4acoB DJIeKTPOHHBIE Peanm3anus

n/n (uudposbie) BOCIMTATEJILHOIO

Beero Konrponbnete | o5ha30parennn NOTeHnHAIA
padoTnl ble pecypchbl 3aHATHS
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO TTPOU3BOTHON 22 1 1,2,3,4,5,6,7
2 [TepBooOpa3zHas 1 MHTETpaI 12 1 1,2,3,4,5,6,7
3 I'paduku TpuroHoMerpudeckux GyHkuuii. TpUroHoMeTpuyecKkue HepaBeHCTBA 14 1 1,2,3,4,5,6,7
4 HppanmonanbHble, TOKa3aTeIbHbIE U JIOTapU(PMUICCKUE HEPABEHCTBA 24 1 1,2,3,4,5,6,7
5 KoMmutekcHsie unciia 10 1 1,2,3,4,5,6,7
6 HatypanbHble u nensie yncna 10 1 1,2,3,4,5,6,7
CucTeMbl pallMOHAIBHBIX, UPPALIMOHANIBHEIX TOKA3aTENbHBIX U
7 pall ppatt 12 1 1,2,34,56,7
Jorapu()MUUECKUX YpaBHEHHIA

8 3ajauu ¢ mapameTpamMmu 16 1 1,2,3,4,5,6,7
9 [ToBTOpEHue, 06001IeHNE, CCTeMaTH3allMs 3HAHUI 16 2 1,2,3,4,5,6,7

OBHIEE KOJIMYECTBO YACOB 110 TPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne Tema ypoka KoaunuyecTBo yacoB DJIeKTPOHHbBIE
n/n uudposbie
Beero | NOHTPOIBHBIE | o5ha30pa e bHbIE
padoTsI pecypesl
1 MHo0%ecTBO, OIepanuy HajJ MHOKECTBAMH U UX CBOMCTBA
2 JHuarpammsl Diinepa-Benna
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO armapara Jyisi peleHus 3a1a4 1
4 Panmonansubie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOHU, TPOLIEHTHI, OECKOHEUHBIE TIEPHOTUIECKIE 1
npobu
5 Pamnmonaneubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIC IPOOU, TPOLIEHTHI, OECKOHEUHBIE TIEPHOTUIECKIE 1
apobu
6 [Ipumenenne npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1
7 [Ipumenenue npobeii v TPOUEHTOB I pelIeHUs] TPUKIIAHBIX 3a/1a4 1
8 JleficTBUTENBHBIE YKCa. PalnoOHaIbHbIE U HPPALMOHAIIBHBIE YHCIIA 1
9 ApubdmMeTnueckne oneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMHU 1
10 Mopynbs AeMCTBUTEIHLHOTO YHCIIa U €r0 CBOMCTBA 1
11 [TpubmxEHABIC BEIYUCIICHUS], TPABHUIIA OKPYTJICHHS, PUKUIKA U OIICHKA PE3yJIbTaTa BEIYHCICHUN 1
12 OCHOBHBIE METO/IbI PEIICHUS LIETBIX U APOOHO-pAIMOHABHBIX YPAaBHEHU U HEPABCHCTB 1
13 OcCHOBHBIE METO/IbI PEIIEHUS 1EeNIbIX U APOOHO-pAlIOHATIBHBIX YPaBHEHUN U HEPABEHCTB 1
14 OcCHOBHBIE METO/IbI PEIICHUS 1EeJIbIX U APOOHO-PAIlMOHATILHBIX YPAaBHEHUI U HEPABEHCTB 1
15 MHorousieHsl OT OJHOM EpEMEHHOM. JleleHre MHOTOUYIEHa Ha MHOTO4WIEH ¢ ocTaTkoM. Teopema besy 1
16 MHuorouseHsl ¢ 1eiasiMu Koddduimentamu. Teopema Buera 1
17 Pemenue cucreM TMHEWHBIX ypaBHEHUI 1
18 Pemenue cucreM JIMHEHHBIX YpaBHEHUI 1
19 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUN. OnpeaenuTenb MaTPULbl 2X2, €ro reoMeTPUUYECKUN CMBICIT U 1
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUCHUS
20 Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUUECKUN CMBICIT U CBOWCTBA; BBIYUCIECHUE €r0 3HAUECHHS 1
21 [IpuMenenue onpeaenuTens 1 peIIeHUs] CUCTEMBI IMHEWHBIX YPABHEHUN 1
22 Pemrenne npukiagHpixX 3a/1a4 C HIOMOIIBIO CUCTEMbI JTMHEHHBIX YPaBHEHUI 1
23 Pemrenne npukiagHpixX 3a/1a4 C MOMOIIBIO CUCTEMbI TMHEHHBIX YPaBHEHUI 1
24 KonTtponpHast padota: "PanmonanbHble ypaBHEHUS U HepaBeHCTBAa. CHCTEMBbI TMHEHHBIX YpaBHEHUN" 1 1




25

Oynkiys, crocoosl 3ananus Gpynkuun. Bzanmuo oOparusie pynkiun. Komnosunus ¢yHkimit

26 I'padux GyHKIMH. DIeMeHTapHble MpeoOpa3oBanus rpagukoB GyHKIUH
27 OO6nacte onpeneneHuss © MHOXKECTBO 3HaueHui pynkiuu. Hynu ¢pynkuuu. IIpoMexyTku 3HaK 1
MOCTOSIHCTBA

28 Yérupie n Heu€tHeie pynkiuu. [lepuogmueckue Gpynkuun. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIUN 1
29 MaxkcuMymbl 1 MUHUMYMBI yHKIMW. Hanbombiee 1 HanMeHbIIee 3HaueHue (PyHKIIMU Ha TIPOMEXKYTKE 1
30 JIuneiiHasi, KBaapaTHIHAS ¥ JPOOHO-TMHEHHAS QYHKIIIH 1
31 DNeMeHTapHOE UCCIIeIOBAHNE U TTOCTPOEHUE TPaPUKOB ATHX (HYHKIIHIA 1
32 DNeMEHTapHOE UCCIICIOBAaHUE U TOCTPOCHHE TPa(UKOB ATHX () YHKITHHA 1
33 Crenensb ¢ nensiM nokasarenem. buaom Herorona 1
34 Crenens ¢ 1enbiM nokasaresieMm. bunom Helotona 1
35 CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U LIeTbIM Moka3aTesieM. E€ cBolicTBa u rpaduk 1
36 KonTtponpsHast padora: "Crenennas ¢pynkuus. E€ cBoiicTBa 1 rpaduk” 1
37 Apudmernyeckuil KOpeHb HaTypaJIbHON CTENEHH U €ro CBOMCTBa 1
38 ApubMeTnuecKknii KOpeHb HATYPAIBHOM CTETICHH U €T0 CBOMCTBA 1
39 [IpeoOpazoBaHust YMCIOBBIX BRIPAKEHUH, COJIEPIKAIIUX CTETICHH U KOPHH 1
40 [IpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COJIEPIKAIUX CTETICHH U KOPHH 1
41 [IpeoOpazoBaHust YHCIOBBIX BHIPAKEHUH, COJIEPIKAINUX CTETICHH U KOPHH 1
42 WppaunonaipHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS UPPALMOHAIBHBIX YPABHEHU I 1
43 WppaunonaipHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS UPPALMOHAIBHBIX YPABHEHU I 1
44 WppaunonaisHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PELICHUS UPPALIMOHATIbHBIX YPABHEHUH 1
45 PaBHOCHIIBHBIE NTEPEXO/Ibl B PEIIEHUU UPPAMOHAIBHBIX YPaBHEHUI 1
46 PaBHOCHIIBHBIE NTEPEXO/Ibl B PEIIEHUU UPPALMOHAIBHBIX YpaBHEHUI 1
47 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUN 1
48 PaBHOCHIIBHBIE NTEPEX0/Ibl B PELIEHUU UPPAMOHAIBHBIX YpaBHEHUI 1
49 CBoiicTBa U rpaduk KOpHA n-0il CTeNeHn KaK GyHKINU 0OpaTHON CTENEHM C HaTypaJbHBIM MOKa3aTeneM 1
50 CBoiicTBa U rpaduk KOpHA nN-0i CTENEeHN KaK (GYHKIUU OOpaTHOM CTENEHM C HaTypaJlbHBIM MOKa3aTeaeM 1
51 KonTposnpHast padota: "CpolicTBa 1 rpaguk KOpHs n-oi creneHu. MppannonanbHble ypaBHEeHUS" 1
52 CreneHb ¢ paliMOHAJILHBIM NIOKa3aTesleM U e€ CBOWCTBA 1
53 CreneHp ¢ paliMOHAILHBIM NIOKa3aTeIeM U €€ CBOWCTBA 1
54 CreneHp ¢ paliMOHAILHBIM NIOKa3aTeIeM U €€ CBOWCTBA 1




55 [Toxa3zatenbHast PpyHKIMsA, €€ cBOICTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKINUN 7S peIeHUs] ypaBHEHHHA 1
o7 Hcnonp3oBanue rpaduka GyHKIUU A7 pelIeHus] ypaBHEHHHA 1
58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METOAbI PEIICHUS [T0KA3aTEIbHbIX YPaBHEHUN 1
59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHbIX YPAaBHEHUN 1
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHbIX YPAaBHEHUN 1
61 Kontponsnas padora: "[lokazarensnas Gpynxnus. [lokasarensHbie ypaBHEHHS " 1
62 Jlorapudm gucna. ColicTa jorapugpma 1
63 Jlorapudm ugucna. CoiicTa Jorapugpma 1
64 Jlorapudm yucna. CoiicTBa Jjorapupma 1
65 JlecsiTuuHBIE U HATYpaJIbHBIE JOTAPUPMBI 1
66 JlecATUYHBIE U HATypaJbHBIC JIOTapU(PMBI 1
67 [IpeobpazoBanue BhIpaKEHUHN, CONEPIKAIINX JOTAPHPMBI 1
68 [IpeoOpa3oBanme BEIpOKEHUH, COIepIKAMINX JIOTapr (MBI 1
69 [IpeobpazoBaHue BhIpaKEHUHN, COIEPIKAIINX JOTAPHPMBbI 1
70 Jlorapudmuueckas GyHKIUsA, €€ CBONWCTBA U TPpaduK 1
71 Jlorapudmuueckas GyHKIUsA, €€ CBONWCTBA U TPpaduK 1
72 Hcnonws3oBanue rpaduka GyHKIIUU IS pEIICHUs YPAaBHEHHIN 1
73 Hcnonws3oBanue rpaduka GyHKIIUU IS pEIISHUs YPaBHEHHI 1
74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIC METObI PEIICHUS JIOTApU(DMHUIESCKUX YpaBHECHUM 1
75 Jlorapudmudeckue ypaBHeHHusl. OCHOBHBIE METO/IbI PEIICHUS JIOTApU(PMHUIECKUX YpaBHEHU 1
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YpaBHEHUN 1
7 PaBHOCHIIbHBIE TIEpEXOIbl B PEUICHUH JIOTapU(PMUUECKUX YPaBHEHHH 1
78 PaBHOCHIIbHBIE TIEpEXOIbl B PEUICHUH JIOTapU(PMUUECKUX YPaBHEHHI 1
79 Kountponsnas pabora: "Jlorapudmudeckas pynkius. Jlorapubmudeckue ypaBHeHus" 1
80 CuHyc, KOCHUHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT'€HC M KOTAHT€HC YMCIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIIOBOIO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa 1
84 Tpuronomerpuieckas OKpyKHOCTb, OIIPEICTICHUE TPUTOHOMETPUUYECKUX (DYHKIIMI YHCIOBOTO apryMeHTa 1




85

Tpuronomerpudeckas OKpyKHOCTb, OIIPEECTICHIE TPUTOHOMETPUIECKUX (DYHKIIHI YHCIOBOTO apryMeHTa

1
86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1
90 [TpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
91 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
92 [TpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
93 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Penrenne TpUroHOMETPHUECKUX ypaBHEHUH 1
97 Pemrenne TpuroHoMeTprUYEeCKUX ypaBHEHUN 1
98 Penrenne TpUroHOMETPHUUECKUX ypaBHEHUH 1
99 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
100 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1
101 KontponbHas padoTa: "TpuroHoMeTpudecKre BEIPAKEHUSI 1 TPUTOHOMETPHUYECKUE YPaBHCHUS" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHMsI TIOCTIE0OBATEIPHOCTEH. MeTo 1 MaTeMaTHIECKON MHIYKIIMT 1
103 MOoOHOTOHHBIE M OTpaHUYEHHBIE [TOC/IeI0BaTeIbHOCTH. McTopus aHann3a 6eCKOHEYHO MaJIbIX 1
104 Apudmernueckast Iporpeccust 1
105 ['eomeTpuueckas mporpeccust 1
106 beckoneuHo yObIBaroIasi reoMmeTpudeckasi mporpeccus 1
107 Cymma OeckoHEYHO yObIBaoIIel TeOMeTPHUECKOI Mporpeccuu 1
108 JIMHEeHHBIN 1 SKCTIOHEHIIATBHBIN pocT. Yuncio e. @opMyrna CI0KHBIX TPOLIEHTOB 1
109 JIMHEeHHBIN 1 SKCTIOHEHIIATIBHBIN pocT. Yuncio e. @opMyrna CI0KHBIX TPOLIEHTOB 1
110 Vcnonp30BaHue MPOrpeccuy Uil pelieHHs pealbHbIX 3a1a4 MPUKIAJHOTO XapaKkTepa 1
111 KonTtposnsHas padota: "[locnenoBaTenbHOCTH U iporpeccuu’” 1
112 HenpepbiBHbIE GYHKIIMHN U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMNITOTHI rpaduKOB HYHKIUI 1
114 CaoiicTBa (hyHKIMH HETIPEPHIBHBIX HA OTPE3Ke 1




115 CBoiicTBa (hyHKIMI HETIPEPBIBHBIX HA OTPE3KE 1
116 MeToa UHTEpBAJIOB JUIsl pELICHUs HEPAaBEHCTB 1
117 Meroa MHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
118 Meroa MHTEpBAJIOB JUIsl pELICHUSI HEPABEHCTB 1
119 [TpumMeHeHre CBOWMCTB HEMIPEPHIBHBIX (DYHKIWH /ISl pEIICHUS 3a/1a4 1
120 [TpumMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIUI TS pelIeHHs 3a1a4 1
121 [lepBas u BTOpas Mpou3BOAHBIEC GYHKIIUU 1
122 Onpenenenne, TeOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3HMYSCKUN CMBICI MPOU3BOTHOM 1
124 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIUU 1
125 VYpaBHeHHE KacaTenbHOU K rpapuKy QyHKIIUN 1
126 [IpousBoiHbIE 371€MEHTAPHBIX PYHKUINN 1
127 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN 1
128 [IpousBoiHast CyMMBI, IPOU3BEACHUSI, YACTHOTO M KOMIIO3ULIUN (PYHKIUIT 1
129 [IpousBoHASI CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (DYHKITHIA 1
130 [IpousBoHAS CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (DYHKITHIA 1
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0600IIEHNE, cUCTeMaTH3aIus 3HaHui: "YpaBHEeHHS" 1
133 [ToBTOpEeHUE, 0000IMIEHNE, cUucTeMaTH3alus 3HaHui: "OyHKIuu" 1
134 Hrorosas koHTpoabHas paboTa 1 1
135 Hrorosas koHTpoabHas paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 136 10
11 KJIACC
KoauuecTBOo 4acoB 3-'161(1"]30“1'[1)16
» Tema ypoka KonTtposbHble tugposLie
n/n Bcero p obpa3oBaTeJibHbIE
padoThI pecypebi
1 ITpumMeHeHne Mpon3BOIHON K UCCIETOBAaHHUIO (PYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [TpumMeHeHue MPON3BOIHON K UCCIIETOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
3 ITpumeHeHne Mpon3BOIHON K UCCIETOBAHHUIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
4 ITpumeHeHne Mpon3BOIHON K UCCIETOBAHHUIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1




5 [TpumeneHne MpON3BOIHON K UCCIETOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTB M KCTPEMYMBI 1
6 [TpumeneHne Mpon3BOIHON K UCCIEIOBAHHUIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
7 Haxosxnenne HanOoJIbIIEro ¥ HAMMEHBIIETO 3HAYCHUST HeTPEPhIBHOHM (PYHKIIMM HA OTPE3Ke 1
8 HaxoxaeHrne HauboIbIIero 1 HAMMEHBILIET0 3HAYEHUSI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
9 HaxoxpaeHrne HauboJIbIIero 1 HAMMEHbBILIET0 3HAYEHMSI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
10 HaxoxpaeHrne HauboJIbIIero 1 HAMMEHbBILIET0 3HAYEHUSI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
11 Haxosxienue HanOoIbIIero 1 HAMMEHBIIETO 3HAYEHUST HETIPEPHIBHOU (DYHKIIMH Ha OTPE3KE 1
12 Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHOU (DYHKIIMH Ha OTPE3KE 1
13 [TpumMeHeHre MPON3BOTHON ISl HAXOXKICHHSI HAWITYUIIETO PEIeHHs B IPUKJIAIHBIX 3a/1ad9ax 1
14 [TpumMeHeHwe TPOU3BOTHON ISl HAXOXKICHHSI HAWITYUIIETO PEIIeHHS B IPUKIIAIHBIX 3a/1ad9ax 1
15 [TpumMeHeHme TPON3BOIHOMN IS ONIPEIETICHHSI CKOPOCTH M YCKOPEHHUS IIPoIiecca, 3aJaHHOTO (OPMYITIOH WiTH 1
rpaduxkoM
16 [TpuMeHeHwe TPON3BOTHON ISl ONIPECTICHHSI CKOPOCTH U YCKOPEHHSI IpoIiecca, 3a1aHHOr0 (GopMYIToi HiTn 1
rpaduxkoM
17 Kommnozumus hyakimii 1
18 Kommnozumus hyHkimii 1
19 Kommnozumus hyHkimii 1
20 I'eomeTpuueckue oOpa3bl ypaBHEHUH HA KOOPAWHATHOMN TIJIOCKOCTH 1
21 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPJAMHATHON IJIOCKOCTH 1
22 Kontponbhas padota: "UccnenoBanue GyHKIIUN ¢ TOMOIIBIO TPOU3BOHON" 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX 1
24 [TepBooOpa3Hbie anemMeHTapHbIX GYHKIUN. [IpaBuia HaX0XKIeHUS IEPBOOOPA3HBIX 1
25 [TepBooOpa3uble anemeHTapHbIX (yHKIMH. [IpaBria HaxoXKaeHHs TEPBOOOPA3HBIX 1
26 HHuterpain. ['eomeTpruueckuii CMbICT HHTETpaja 1
27 Brruncnenue onpenenénnoro uaterpana no gopmyne Hetorona-Jleitbnuna 1
28 Brruncnenue onpenenénnoro uaterpaia no gopmyne Hetotona-Jleitbnuna 1
29 [IpumeHeHne UHTErpana Ui HaX0XKACHUS TUIOIIaIe TUIOCKUX (puryp 1
30 [IpumeHeHne UHTErpaia Uit HaX0XKACHNUI 00bEMOB T€OMETPUIECKHX Tell 1
31 ITpumeps! pemenuii tuddepeHINaIbHBIX YpaBHEHUN 1
32 [Tpumeps! pemienuit udQepeHInanbHbIX YpaBHEHUN 1
33 MatemaTtuueckoe MOJEIUPOBAHKE PEAbHBIX IIPOIIECCOB ¢ TOMOIIBIO AU PepeHITHAIBHBIX ypaBHEHUIN 1




34

KonTpomnsnas padora: "[lepBooOpasznast u uaTerpan”

1
35 Tpuronomerpuyeckne GyHKIUHU, UX CBOICTBA U rpaduKu 1
36 Tpuronomerpuyeckre GyHKINHU, X CBOMCTBA U rpaduKu 1
37 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduKu 1
38 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduKu 1
39 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduKu 1
40 OT0O0p KOpHEH TPUTOHOMETPHUYECKIX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUIECKON OKPY)KHOCTH 1
41 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHHH C TOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
42 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHHI C TOMOIIBIO TPUTOHOMETPUYECKOM OKPYKHOCTH 1
43 OT160p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHHI C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 Penrenne TpuroHOMETpU4YECKNX HEPABEHCTB 1
45 Pemrenne TpuroHoMeTpUUYECKNX HEPABEHCTB 1
46 Penrenne TpuroHoMeTpU4YECKNX HEPABEHCTB 1
47 Pemrenne TpuroHoMeTpu4EeCKUX HEPABEHCTB 1
48 Kontponbras padota: "['paduku TpuronoMmerpudeckux GpyHkiui. TpuronomeTpuueckre HepaBeHCTBA " 1
49 OcCHOBHBIE METOJIbI PEIICHHUS MTOKA3aTEIHbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METOJIBI PEIICHUS MTOKA3aTEIHbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METOJIBI PEIICHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIIEHHs [T0Ka3aTeIbHbIX HEPABEHCTB 1
53 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUUESCKIX HEPABEHCTB 1
54 OCHOBHBIE METOJIbI PEIICHHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
55 OCHOBHBIE METOJIbI PEIICHUS JIOTApU(PMHUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUIECKUX HEPABCHCTB 1
57 OCHOBHBIE METO/IbI pEeIIEHHs] HPPALIIOHAIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIIEHHs] HPPALIIOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIIEHHs HPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEeIIEHHs] HPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'padrueckue MeTo bl pelieHNns UppallMOHAIbHBIX YpaBHEHUN 1
62 I'padrueckue MeTo bl pelieHNns UppallMOHAIbHBIX YpaBHEHUN 1
63 I'paduueckue MeTo1bl peleHHs oKa3aTeIbHbIX ypaBHEHUN 1
64 I'paduueckre MeTO bl peleHns MOKa3aTeIbHbIX HEPABEeHCTB 1




65

I'paduueckue MeTOIbI peICHHS JOTAPUPMHUUECKIX YPAaBHEHUH

1
66 I'paduueckre MeTOIbI pelIeHHs JTOTAPHU(PMHUUECKIX HEPABEHCTB 1
67 I'paduueckre MeTO bl pelIeHNs JTOTApHU(PMHUIECKIX HEPABEHCTB 1
68 I'paduueckre MeTOIbI pelIeHHUs MOKA3aTeIbHBIX U JIOTApU(YMUIECKUX YPaBHECHHUN 1
69 I'paduueckre MeTOIbI pelIeHHUs MOKA3aTeIbHBIX U JIOTApU(YMUIECKUX YPaBHECHHUN 1
70 I'padrueckre MeTOIbI pelIeHHs OKA3aTeIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB 1
71 I'padrueckre MeTOIbI pelIeHHs OKA3aTeIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB 1
72 KonTponsnas pabora: "UppannoHaibHble, oKa3aTelbHbIE U JIOTapUPMUUECKUE HEpaBeHCTBA" 1
73 KommnekcHeie ynicna. AnreOpanueckas 1 TPUrOHOMETpUYeckasi OpMbl 3alIMCH KOMITJIEKCHOTO YHCia 1
74 Kommuiekcubie uncia. Anredpanyeckas 1 TPUTOHOMETpUYEcKasi (DOPMBI 3aITUCH KOMITJIEKCHOTO YHCia 1
75 ApudmMernueckue onepanuu ¢ KOMIIEKCHBIMHA YUCIIaMHU 1
76 ApubdmMernueckne ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMH 1
77 N300pakeHne KOMIJIEKCHBIX YHCeT Ha KOOPIMHATHON IJIOCKOCTH 1
78 N3obpaxenne KOMIJIEKCHBIX YHCeT Ha KOOPAMHATHOM TIOCKOCTH 1
79 ®dopmyna Myaspa. KopHu n-o#i cTeneHu u3 KOMILUIEKCHOTO Yrcia 1
80 ®dopmyna Myaspa. KopHu n-o#i cTeneHu u3 KOMILUIEKCHOTO Yucia 1
81 [IpuMeHeHre KOMIUIEKCHBIX YMCEI IS PeIIeHUs (PU3NYECKUX U TEOMETPUUIECKUX 3a1a4 1
82 Kontponbras padota: "KomruiekcHsie uncna" 1
83 HarypanbsHbie u 11enpie ynciia 1
84 HarypanbsHbie u 11enpie ynciia 1
85 [IpuMeHeHHne MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1
86 [IpuMeHeHHne MPU3HAKOB ACTUMOCTH IEIBIX YHCEIT 1
87 [Ipumenenue npusHakoB aeauMoctu menbix yrcen: HOJl u HOK 1
88 [Ipumenenue npusHakoB aeauMoctu menbix yrcen: HOJl u HOK 1
89 [IpumeHeHne NPU3HAKOB ACTUMOCTH IIEJIBIX YHCEI: OCTATKU M0 MOIYIIIO 1
90 ITprMeHeHre MPU3HAKOB IEIUMOCTH IIEIIBIX YUCEN: OCTATKU MO MOJTYITIO 1
91 ITpuMeHeHre MPU3HAKOB IEIMMOCTH IEJIbIX Yhcel: anroput™ EBkiuaa s pemeHus 3a1ad B Henblx yucnax| 1
92 KonTtposnpHas padota: "Teopus nenbix yncen" 1
93 CucrteMa U COBOKYIHOCTh YpaBHEHUI. PaBHOCHUIIbHBIE CHCTEMbI M CUCTEMBI-CIIEICTBHS 1
94 CucrteMa U COBOKYIMHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIIECTBHS 1
95 OCHOBHBIE METO/IbI pEIIEHHs CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YpaBHEHUN 1




96 OCHOBHBIE METOIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH UPPAIIMOHATILHBIX YPABHCHHIMA 1
97 OCHOBHBIE METOIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH TIOKA3aTEeIbHBIX ypaBHEHUN 1
98 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH TIOKA3aTEIbHBIX ypaBHEHUN 1
99 OCHOBHBIE METOIbI PEIICHUS] CUCTEM U COBOKYITHOCTEH JIorapu(pMUIECKUX YpaBHEHUN 1
100 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH JOrapu(MHUUECKUX ypaBHEHUH 1
101 HpI/IMeHgHI/IC CUCTEM K PEIICHUIO MAaTEeMaTUYECKHX 3aa4 U 3a7ad U3 Pa3IMdHbIX 001acTell HayKu U 1
peaTbHOM JKU3HU, HHTEPIIPETALHSI IOJTYICHHBIX Pe3yIbTaTOB
102 HpI/IMCHgHI/IC CHCTEM K PEIICHUIO MAaTEeMaTHYECKHX 3aa4 U 3ajad U3 Pa3IMdHbIX 001acTell HayKu U 1
peaTbHOM JKU3HU, HHTEPIIPETAIVSI TOJTYIEHHBIX Pe3yIbTaTOB
103 HpI/IMCHgHI/IC HEPABEHCTB K PEIICHUIO MaTEeMaTUICCKUX 3a/1a4 U 33124 U3 Pa3IMIHBIX 00J1acTei HAyKU U 1
peaTbHOM JKU3HU, HHTEPIIPETAIVS TOJTYICHHBIX Pe3yIbTaTOB
104 KOHTpOJ‘II;fI:SLSI pabora: "Cuctemsl parliOHAIBHBIX, HPPATMOHAIBHBIX MMOKA3aTEIBHBIX U JOTapUPMUUECKUX 1
YpaBHECHHI
105 PanmonanbHble ypaBHEHUS C TapaMeTpaMu 1
106 ParmoHanbHbIe HEPaBEHCTBA C TTapaMeTpaMu 1
107 PanrionanbHbBIE CUCTEMBI € TTapaMeTpaMu 1
108 HppanmonanbHple ypaBHEHHS, HEPABEHCTBA C TTapaMeTpaMu 1
109 HppanmonanbHble CHCTEMBI C TApaMeTpaMu 1
110 [TokazaTenbHbIC ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1
111 [TokazaTenpHBIC CHCTEMBI C TTapaMETPAMHU 1
112 JlorapudmMuueckue ypaBHEHHUsI, HEPABEHCTBA C IMapaMeTpamMu 1
113 JlorapumMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1
114 TpuronomeTpudeckre ypaBHEHHUS ¢ IMapaMeTpamMu 1
115 TpuronomeTpudeckre HEPABEHCTBA C TTapaMETPAMHU 1
116 TpuronomeTpudecKkre CUCTEMBI ¢ ITapaMeTpamMmu 1
117 [TocTpoenue u uccienoBaHre MaTeMaTHUYECKUX MOJeNIel pealbHbIX CUTYalUi ¢ TOMOIIBIO YPaBHEHHH C 1
napaMeTpamu
118 HOCTpoerIe Y UCCIIEJIOBAaHNE MAaTEMaTHUYECKUX MOJEINEH peaTbHbIX CUTYAINil C OMOIIBI0 CUCTEM 1
ypaBHEHUH ¢ mapaMeTpamu
119 HOCTpoerIe Y UCCIIEJIOBAaHNE MAaTEMATHUYECKUX MOJETEH pealbHBIX CUTYAIU ¢ TOMOIIBIO CUCTEM 1
ypaBHEHUH C apaMeTpamu
120 KonTponsHas pabora: "3amauu ¢ mapamerpamu' 1
121 [ToBTOpenue, 060061IeHNE, cCcTeMaTH3allus 3HaHuil: "YpaBHeHH" 1




122 [ToBTOpenue, o6o0IIeHNE, cCUCTEeMaTH3aIs 3HaHuil: "Y paBHEeHH" 1
123 IToBTOpenue, o600IIeHNE, cucTeMaTu3ays 3Hanuil: "YpaBHeHus. CucteMbl ypaBHeHUN" 1
124 [ToBTOpenue, 0606menne, cucreMarusanus 3Hanuii: "HepaBenctna" 1
125 [ToBTOpenue, o600IIeHNE, cucTemaTu3anus 3uanuii: "HepaBencraa" 1
126 [ToBTOpenue, 0600meHNE, cucTeMaTu3anus 3Hanuii: "HepaBeHcTa" 1
127 [ToBTOpenue, 06061meHne, cucremaTu3anus 3Hanuil: "[IpousBonHas u e€ npumeHeHue" 1
128 [ToBTOpenue, 06061menHne, cucremaTu3anus 3Hanuil: "[IponsBoaHas u e€ npumeHenue" 1
129 [ToBTOpenue, 060061menHue, cucremaTu3anus 3Hanuil: "[IponsBoaHas u e€ npumeHenue" 1
130 IToBTOpenue, 0600IIeHNE, crcTeMaTH3aIys 3Hanuii: "MHTerpan u ero npuMmeneHue" 1
131 [ToBTOpenue, 06001meHne, cucremaTu3anus 3Hanuil: "Oynkuun" 1
132 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3aus 3Hauuil: "OyHKIIH" 1
133 [ToBTOpEHue, 00001IeHNE, CHCTeMaTH3aIns 3HaHu: "OyHKIH" 1
134 Wtorosas koHTposIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAST paboTa 1 1
136 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATU3AIIHS 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 136 10




IPOBEPSAAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon IIpoBepsieMbIe NMpeMEeTHBIE Pe3YJILTATHI OCBOCHHS OCHOBHOIH 00pa30BaTeJIbHON NPOrpaMMbl CpeiHEro
pe3yjabrarta | o01ero oopasoBanus
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TMOHATHSIMH: PANMOHAIBLHOE W JCHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS W
JeCSITHYHAs APOOb, IPOIICHTHI
1.2 BrImosHATh apudMeTHyecKue onepamnuy ¢ PAHOHATLHBIMU B ICHCTBUTEILHBIMH YUCIIAMU
13 Boinonusate  npubimkEHHbIE BI)I‘{I/ICJIGHI/Iﬂi HCIIOJIB3Ys MpaBUjla OKPYIJICHUsI, JA¢iaTh
IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUU
OnepupoBaTh MOHATHSAMU: CTENEHb C IEJBIM IOKa3aTelieM, CTaHaapTHas ¢GopMa 3amucu
1.4 JIEMCTBUTEIBHOTO 4YHCJIA, KOPEHb HAaTypaJdbHOW CTENEHHW; HMCIOJIb30BAThH MMOIXOIAIIYIO
dbopmy 3amucu  JIEHCTBUTENBHBIX YHUCEN Ui pEHIeHWs TMPaKTUYeCKUX 3aJad |
MpEeACTaBICHUS JaHHBIX
15 OnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC M TaHT€HC TIPOM3BOJILHOTO YIJIa; UCIIOJIb30BATh
3amnMch MPOU3BOJIBLHOTO yria yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE (DYHKIIUU
2 YpaBHEHMs 1 HEpaBEHCTBA
21 OHepI/IpOBaTB MOHATHUAMU: TOXACCTBO, YPaBHCHHUEC, HCPABCHCTBO, LCJIOC, PALIMOHAIBHOC,
HppalluOHAJIIBHOC YPAaBHCHHUEC, HCPABCHCTBO, TPUTOHOMETPUYCCKOC YPABHCHHUC
29 BeimonssTe npeoOpa3oBaHUs TPUTOHOMETPUIECKUX BBIPAKEHU I u pemars
TPUTOHOMETPUUECKUE YPaBHEHUS
BrimonHsaTe mpeoOpa3oBaHus IMENBIX, PAMOHATBHBIX W HPPAMOHAIBHBIX BBIPAKCHUN M
2.3 pelatb OCHOBHBIE THUIIBI LEbIX, PAlUOHAIBHBIX W HMPPALMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB
2.4 HpI/IMeHﬂTI) YpPaBHCHHA W HEPABCHCTBA MJIA PCIICHUA MATEMATHUUYCCKUX 3adad U 3aJa4d U3

pa3IMYHBIX 00JIACTEH HAYKU U PEATbHOM KU3HHU

MopnenpoBaTh pealbHble CHUTyallMd Ha S3bIKe aireOpbl, COCTAaBIATH BbIPAXKEHUS,
2.5 ypaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJauyd, HCCIENOBaTh MOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHUEM ammapara aareopbl

3 DyHKIUMU U TpaduKu
31 OnepupoBaTh NOHATUAMU: (HYHKIHSL, CIOCOOBI 3a1aHusl (PYHKIIMHU, 00JIACTh OTNPEeNICHUs U
MHOYXECTBO 3HaueHUU QYyHKIINHU, Tpaduk QyHKIMH, B3aUMHO 0OpaTHbIC (PyHKIIUH
39 OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (DYHKIMH, HYJIU (PYHKIIUU, TPOMEXKYTKH
' 3HAKOTOCTOSIHCTBA
3.3 Wcnonb3oBathk rpaduku QyHKIUN A pelICHUs] ypaBHEHUI
34 Crpoutb u uuTaTh rpaduku JTUHEHHOW (YHKIHMH, KBaJpaTUYHOW (PYHKIMH, CTENEHHON

(I)YHKI_[I/II/I C LCJIBIM IIOKAa3aTCJIEM

Hcnonb3oBathk rpaduku QyHKUMNA UIS WCCIETOBAHHS IMPOIECCOB U 3aBUCUMOCTEU MpH
3.5 pelIeHny 3aJad M3 JpYruX Yy4eOHBIX MPEAMETOB M peajlbHOW >KU3HU, BBIpaXKaTh
(hopMynaMu 3aBHCUMOCTH MEXy BeTHUYNHAMU

4 Hauana MaTemMaTHueCKOTO aHAIN3a

41 OmnepupoBaTh TOHATHAMH: MOCIEAOBATEIbHOCTb, apU(PMETHYECKass U T'eOMETpHUYecKas
POTPEeCcCHn

42 OmepupoBaTh MOHATHIMHU: OECKOHEYHO yOBIBAIOIIAsh T€OMETPUYECKasi MPOTPECCHsl, CyMMa
0eCcKOHEeUHO yOBIBAIOIIEH reOMeTpUYecKOil porpeccun

4.3 3ajaBaTh MMOCIIEIOBATEIBLHOCTH Pa3IMYHBIMU CIIOCO0AMHU

44 Hcnonp3oBaTh CBOICTBA MOCIEIOBATEIBHOCTEH M NPOTPECCHI Uil PEIICHUS peabHBIX

3aa4 NPUKIIaAHOTO XapaKTepa

5 MHoXecTBa U JIOTHKaA




5.1

OHCpI/IpOBaTB IMOHATUAMMU . MHOXKCCTBO, OIICPALIMK HAl MHOXKXCCTBAMU

Hcmons30BaTh TCOpCTI/IKO-MHO)KeCTBeHHBIf/’I arrmapar 4jid onmucCaHus peajbHbIX IIPOUECCOB U

5.2 SIBIICHU, IPY PEIICHUH 3a]1a4 U3 APYIuX y4eOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHITHSIMU: ONPEJICICHUE, TEOPEMA, CIEJICTBHE, J0KA3aTEIIbCTBO
11 KJIACC
KO)] HpOBepﬂeMbIe NMPEAMETHBIC PE3YJIbTATBI OCBOCHUSA OCHOBHOM 06pa3OBaTeJI])H0ﬁ nmporpamMmmsbl CpeIHEro
pe3yjabrarta | o0mero oopa3oBanus
1 Yucna v BBIYMCICHUS
11 OnepupoBaTb HNOHATUSIMMU: HATypajJbHOE, II€JI0€ YMCJIO; HCIOJIb30BaTh IPU3HAKU
JIEIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHHUE YKCIIa Ha IPOCThIE MHOXKUTEIH JUIsl pEeLIeHUs 3a/1a4
1.2 OnepupoBaTh NOHSATUEM: CTEIIEHD C PALIMOHAJIBHBIM I10Ka3aTeIeM
1.3 OnepupoBaTh NOHATUSAMHU: JIOTapU(M YKCIa, JECITUUHBIE U HATYpaJIbHbIE JOTapu(pMbl
2 YpaBHEHMs 1 HEpaBEHCTBA
[IpumensTs cBOMcTBa cTemeHW s 1IpeoOpa3oBaHUs BBIPAXKEHUM, ONEpUpPOBATh
2.1 MOHATUSMH: TI0Ka3aTeJbHOE YpPaBHEHHWE U HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIbI
MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHus BBIPRKEHUH, COJEpKALIUX JIOTapuU(Mbl; ONEpUpPOBAThH
2.2 MOHATUSAMH: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPAaBEHCTBO; pellaTh OCHOBHBIE THIIBI
Jorapu(pMUUECKUX ypaBHEHHI 1 HEPABEHCTB
2.3 Haxoauts perienust mpocTeHMX TPUTOHOMETPUYECKHX HEPABEHCTB
24 OnepupoBatb TOHATHSAMI: CHCTEMa JUHEWHBIX ypaBHEHUHN M e€ pelleHue; UCMHOJIb30BaTh
CUCTEMY JIMHEHHBIX YpaBHEHUH JJIsl pelIeHHs MPAaKTUYEeCKUX 3a]a4
25 HaxomuTe pemieHus mpocTelmmx CUCTEM W COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUU U
HEPABEHCTB
MopnenpoBaTh pealbHble CHUTyallMd Ha S3bIKe aireOpbl, COCTAaBIATH BbIPAXKEHUS,
2.6 YpaBHEHUS, HEPABEHCTBA M CHCTEMBI MO YCJIOBHIO 33Ja4d, HMCCIEIO0BATh MOCTPOCHHbIE
MOJIEJU C MCTIOJIb30BAaHUEM armapara aiareopsl
3 OYHKIUU U TpaduKh
OnepupoBaTh MOHATHUSIMHU: TNepuoauyecKass (yHKIHS, MPOMEKYTKH MOHOTOHHOCTH
3.1 (YyHKIIMH, TOYKH IKCTpeMyMa (YHKIIUH, HAaUOOJIbIICe U HaUMEHbIIEee 3HAYCHUs (PYHKIIMH
Ha IPOMEXKYTKE; UCIOJIb30BaTh UX I UCCIIEeI0BaHMs (PYHKIMHU, 3aJaHHOU IrpadkoM
OnepupoBaTb  MOHATUSAMH:  IpaUKH  [OKAa3aTeNbHOW,  JIOTapU(PMUUYECKOH U
3.2 TPUTOHOMETPUUYECKUX (PYHKUMN; H300pakaTh HMX HA KOOPAWHATHOM IJIOCKOCTH H
WCIIOJIb30BATH ISl PELLICHUS YPABHEHUN U HEPABEHCTB
33 N300paxkaTh HAa KOOPAMHATHOM IUIOCKOCTH rpaduxu UHPIHGI}'IHLIX YpaBHEHHI U
WCIIOJIb30BATh UX JJI PEUICHUs] CUCTEMBI JINHEUHBIX YPABHEHUN
34 Hcnonb3oBath rpaduku (QyHKIUN A7 HCCIEAOBAaHUSA MPOILECCOB U 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCHUILIIUH
4 Hauana maTemaTuyeckoro aHaiauza
41 OmnepupoBaTh NOHATHAMU: HeNpepbIBHAs (QYHKIUS, IPOU3BOAHAS (DYHKIIMH; HCIIOIb30BATh
reoMeTpuYecKuil 1 GU3nYecKHii CMBICI TPOU3BOIHOM ISl pEIIeHUs 3a/1a4
492 HaxonuTe npou3BO/AHBIE 3JE€MEHTApHBIX (YHKUIUH, BBIYUCIATH HPOU3BOJHBIE CYMMBI,
MIPOU3BEJICHUS, YACTHOTO (PYHKITHI
43 Hcnonb3oBaTh MNPOMU3BOJAHYIO JUI HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTh PE3yIbTAThl HCCIEIOBAHMS K TOCTPOEHUIO rpaduKoB
44 Hcnonb30BaTh NMPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWJIYUIIEro PELIEHWs] B NPUKIAIHBIX, B
TOM YHCJIE€ COIIMAIILHO-DKOHOMMYECKHUX, 3a/1a4ax
45 OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has M HMHTErpajl; NMOHUMATh TI'E€OMETPUYECKUN U
($u3nYecKuil CMBICI HHTETpaja




46 Haxonuts mepBooOpasHble 37€MEHTapHBIX (YHKUIWN, BBIYUCIATH HMHTErpall 1mo (Gopmyiie

Herorona — JleitbHuna

47 Pemate IMPUKJIAAHBIC 3aaa4v, B TOM YHCJIC COUNHUAIIBHO-3KOHOMHUYCCKOIO U (1)I/I3I/I‘-I€CKOFO

XapakTepa, CPpCACTBAMH MATCMATHYCCKOI'O aHaJin3a

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COEP:KAHUS
1 Yucna v BIYMCICHUS
Pammonanbubie  yncna. OOBIKHOBEHHBIE U JIECSTUYHBIC JPOOHM, MPOIEHTHI, OECKOHEYHBIC
11 | nepuomnyeckue Ipobu. ApupMmeTHuecKHe OlepalMd €  palUMOHaJIbHBIMU  YHCIIAMH,
npeoOpa3oBaHusl YUCIOBBIX BbIpakeHUH. [lpuMeHeHue npoOel W TPOIEHTOB Ui PEHICHUS
MIPUKJIAHBIX 33]1a4 U3 Pa3JMYHBIX OTPACIECH 3HAHUN U PEAIbHON KU3HU
JleiictButenpHble uyMcna. PanuoHanbHble W HMppalMOHANbHbIE uyucia. ApudmMerndyeckue
1.2 | omepammu c AeHCTBUTENBHBIMH YnciaMu. [IpuOmmkEHHBIC BHIYMCICHUS, TIPABUJIa OKPYTIICHHUS,
MIPUKUIKA U OLIEHKA Pe3y/bTaTa BHIYMCICHUIN
Crenenp ¢ uensiM mokazateneMm. CrangapTHas (opma 3amucu  JACUCTBUTEIBHOTO YHCIIA.
1.3 | Hcnonp3oBaHue moaxomsmieid QOpMbI 3amMcHd  JEHCTBUTENBHBIX YHCEN IS PEHICHHUs
MIPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbBIX
14 ApI/I(bMeTI/IqSCKHﬁ KOpEeHb HaTypallbHOM crerneHu. JleMcTBUS ¢ apupMETHUYECKUMU KOPHAMU
HaTypaJIbHON CTENeHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
2 YpaBHEHHs 1 HEpaBEHCTBA
2.1 | ToxnaecTBa U TOXKIECTBEHHBIE TTPEOOPa30BAHUS
2.2 | TIpeobpazoBaHre TPUTOHOMETPHUUECKUX BhIpaKeHN. OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYITBI
2.3 | VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTo 1 HHTEPBaJIOB
2.4 | Pemienue 1enbix u [poOHO-PANMOHATFHBIX YPAaBHEHUH W HEPABEHCTB
2.5 | Pemenne uppanmoHaIbHBIX YPaBHCHU W HEPABEHCTB
2.6 | Penienue TpUrOHOMETPUYECKUX YPaBHEHUN
27 [IpuMeHeHre ypaBHEHMH M HEPAaBEHCTB K pPEIICHUI0 MaTEeMaTUYeCKHUX 3a7ad W 3aJad U3
pa3IMYHbIX 00J1aCTel HaYKH U pealbHOM JKU3HU
3 OyHKIUU U TpaduKu
3.1 | ®ynkuwms, cnocoos! 3amaanus GyHkiuu. ['paduk dhynkiuu. B3anmMuao oOpaTHbie GyHKITMH
39 Ob6nacTp ompeneneHuss W MHOXKeCTBO 3HadeHuwid GyHkiuu. Hymu ¢ynkuun. I[TpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKITUU
33 CrenenHas QyHKIHMS C HaTypaJbHBIM U LIETbIM NOKa3aTeneM. E€ coiicTBa u rpaduk. CoiicTBa
U rpaduK KOpHS N-0i cTeneHn
34 TpuronomeTrpuyeckasi OKpY>KHOCTb, OIMpEEICHUE TPUTOHOMETPUUYECKUX (PYHKIUN YHCIOBOTO
aprymeHTa
4 Havana maTemaTnueckoro aHajimsa
41 ITocnenoBarensHOCTH, CIIOCOObI 3aaHus MOCIIEA0BATEIBHOCTEN. MoHOTOHHBIE
MIOCJIEOBATEIBbHOCTH
Apudmernueckass U reoMerpuyeckas mnporpeccur. beckoHedHO yObIBarolas reoMeTpuyeckas
4.2 | mporpeccus. Cymma 6eCKOHEUHO yObIBarollel reoMeTpuueckoi nporpeccuu. dopmyna ClioKHBIX
IIPOLIEHTOB. VM crosib30BaHUEe IPOIPECCUU ISl PELIEHMsI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapakTepa
5 MHok€ecTBa U JIOTHKA
MHoxecTBO, omnepauMu HaJl MHoecTBamMu. Jluarpammbl Oiinepa — Benna. Ilpumenenne
5.1 | TeopeTHKO-MHOXECTBEHHOTO arnaparta I OMHCAaHUS peabHBbIX MPOIECCOB U SBJICHUH, NpU

PCHICHNHU 3aJa4 U3 APYTUX y‘-IC6HBIX mpeaMCcTOB




‘ 5.2‘ Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO

11 KITIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS
1 Yucna v BIYMCICHUS
11 HarypanbHble u niensie yncina. [Ipu3Haku JeMMOCTH HEIIbIX YUCEI
1.2 Crenens ¢ panoHaJIbHBIM N0Ka3zareneM. CBOMCTBA CTENEHU
1.3 Jlorapudm uucna. [lecaTnynabple U HATypaJIbHBIE JTOTapH(PMbI
2 YpaBHEHMS U HEPaBEHCTBA
2.1 [IpeoOpazoBaHne BBIPaKEHHA, COACPIKATNX JIOTAPU(MBI
2.2 [IpeoOpazoBaHne BBIpaKEHHA, COACPIKALTNX CTENIEHH C PAallOHAIBHBIM TIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 [Toxa3aTenbHBIC YpaBHEHHS 1 HEPABEHCTBA
2.5 Jlorapudmuueckrue ypaBHEHUSI U HEPABEHCTBA
26 CI/ICT?MH nnHeﬁmeu ypaBHEHUH. PelneHne NpUKIAIHBIX 337a4 C TIOMOIIBIO CHCTEMBI
JMHEWHBIX YpPaBHECHHUN
2.7 CucTeMbl B COBOKYITHOCTH PAllMOHATILHBIX YPAaBHEHUH M HEPABEHCTB
28 [TpumMeHeHMe ypaBHEHHIA, CHCTEM M HEPABEHCTB K PEIICHHIO MaTEMaTHUECKUX 3aJad 1 3a/1ad
13 pa3IU4HbIX 00JacTel HAYKH U peallbHOM KHU3HU
3 OyHKUMH U TpadUKH
31 Oynkuus. Ilepuonnyeckue ¢pyHkuu. [IpoMexyTkn MOHOTOHHOCTH (YHKIMH. MaKCUMYMBI
1 MUHUMYMBI GyHKIIMKA. Hanbonpiiee u HauMeHbIee 3Ha4eHne (PYHKIIMH Ha TIPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH
3.3 [Toka3arenpHas u gorapudmMudeckas GyHKIIMU, ©X CBOMCTBA B rpaduKH
3.4 Hcnonws3oBanue rpadhmkoB GyHKIUH A1 pelieHUs YPaBHECHUH U JIMHEHHBIX CHCTEM
35 Hcnons3oBanne rpadukoB (YHKIUH I UCCIENOBAHHS TMPOIECCOB W 3aBHCHMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYruX y4eOHbBIX MPEIMETOB U pealbHON )KU3HU
4 Hayana maTemarnueckoro aHaimsa
4.1 HenpepriBHble ¢hyHKIMH. MeToa HHTEPBAJIOB /7Sl pEIICHHs] HEPAaBEHCTB
4.2 [TpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUNA CMBICT TPOU3BOTHOM
43 [IpousBonHbie 3meMeHTapHbIX GyHKIMA. DOpMynbl HAXOXKIEHHUS IMPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKUIUN
44 [IpumeHeHre MpPOU3BOAHON K HCCIENOBAaHUIO (DYHKIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxaeHrne HauboJbIIero 1 HaMEHbIIEro 3Ha4eHust PYHKIIMU Ha OTpe3Ke
45 [IpumeHeHre MPOU3BOAHOM I HAXOKICHHS HAWIYUIIETr0 PEelIeHUs B MPUKIAAHBIX 3a7a4ax,
JUIS ONIPEJIeNIeHNs CKOPOCTH MpoIliecca, 3aJaHHOT0 (OPMYIION WK rpa@uKoM
4.6 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX
47 Wuterpan, ero reomerpudeckuii 1 ¢puzndeckuii cmpica. Beuncienue nurerpaia no gpopmyie
Hrerorouna — Jleiibaura




IMPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUSA

Konx
TpedoBaHHUS

IIpoBepsiemble TpeOOBaHMA K NPeIMEeTHBIM Pe3yJIbTaTAM OCBOCHHSI OCHOBHOMH 00pa3oBaTeI1bHOM
NMPOrpamMMbl CpPe/IHero 001ero 00pa3oBaHus

Bnagenue wmeronamMu J10Ka3aTeNbCTB, QJITOPUTMAMHU pPEIICHUS 33Jad; yMEHHUeE
(dbopMynmHpoBaTh W ONEPUPOBATH MOHATHUSAMH: OIpENeIeHHe, aKCHoMa, TeopeMa,
CIIEZICTBUE, CBOMCTBO, MpPHU3HAK, J0KA3aTEIbCTBO, PABHOCWIBHBIC (HOPMYIUPOBKH;
NPUMEHATh UX; YMEHHE (opMyinupoBaTb O0OOpaTHOE U  MPOTHUBOIIOJIOKHOE
YTIBEpXACHUE, NPUBOAUTH NPUMEPbl M KOHTPIPUMEPHI, HCIOJIB30BATh METOJ
MaTeMaTH4YeCKONH MHAYKIUHU; IPOBOJAUTH JOKA3aTEIIbHBIE PACCYXKACHUS MPU PELICHUU
3a/1a4, OLIEHHWBATh JIOTUYECKYIO MPAaBMWJIBHOCTh PAacCYXJECHUN; YMEHHE ONEepUpOBaTh
MOHATUSIMH: MHOXKECTBO, IOJMHOXECTBO, OIEpalllyd HaJ MHOXKECTBAaMH; YMEHHE
HCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar [uisl ONUCAaHUS pealbHBIX
MPOLIECCOB M SBJIEHUH M MPH PEIICeHWU 3ajad, B TOM 4YHUCIE M3 JPYIMX Y4eOHBIX
MpEeIMETOB; YMEHUE ONEpPUPOBATh MOHATUAMHU: Ipad, CBA3HBIN Tpad, IEepeBO, LUKI,
rpad Ha MJIOCKOCTH; YMEHHUE 33/1aBaTh U ONMUCHIBATh Tpadbl pa3IMUHBIMU CIIOCO0aMU;
HCI0JIb30BaTh I'padbl MPU peLISHUH 33124

YMeHue onepupoBaTh MOHSATUSMHU: HATypaJbHOE YHUCIIO, IEJN0E€ YHCIIO, CTENEHb C
LETBIM TOKa3aTeieM, KOPEHb HaTypaJdbHOW CTENEeHH, CTENEeHb C pPalMOHAIbHBIM
MoKa3zarejeM, CTENeHb C JeHCTBUTENbHBIM IOKa3aTeleM, Jorapudm uucia, CUHYC,
KOCHHYC W TaHTE€HC MPOU3BOJBHOIO YHCIA, OCTAaTOK IO MOJIYNIO, pPalMOHAIBLHOE
YHUCJIO, UPPAIMOHATBHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, LEIbIX, PAIMOHATBHBIX,
NEMUCTBUTENBHBIX YMCEN; YMEHUE HCIOJIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIIHMA
o0l AenuTeNh U HauMeHbllee o0lee KpaTHOe, anroput™M EBknmia mpu peuieHuu
3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMH MO3ULIUOHHBIMU CHUCTEMAaMH CUHUCIICHUS; YMEHHE
BBITIOJIHATh BBIYMCIIEHHWE 3HAYEHUH U MPEoOpa3oBaHUs BBIPAXKEHHUM CO CTENEHSIMU U
nmorapudmamu, mpeoOpazoBaHUs JAPOOHO-PAITMOHAIBHBIX  BBIPAKCHHUH; yMEHUE
OTIEpUpPOBaTh TMOHATHAMH: TIOCIEIOBATEIBbHOCTh, apudMeTudeckas Mporpeccus,
reoMeTpuueckas mporpeccusi, 0eCKOHEUHO YObIBaIOIasi TeoMeTpUYecKasi MporpeccHs;
YMEHHE 3a/1aBaTh IOCJIEJ0BATEILHOCTH, B TOM YHUCJIE C IMOMOIIBI0 PEKYPPEHTHBIX
dbopmMyI; yMeHHE ONEepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YMCIIO, COMNPSHKEHHBIE
KOMILJIEKCHBIE YHCJIa, MOIYJb U apryMEHT KOMIUIEKCHOTO 4YHcla, (GopMma 3amucu
KOMILJIEKCHBIX 4YHCeN (FeoMeTpHyYecKas, TPUTOHOMETpUuYecKass W anredpandeckas);
YMETb NPOU3BOIUTH apuUPMeTHUYeCKue JEeHCTBUS C KOMIUIEKCHBIMU YHCIAMH,
MIPUBOJIUTH MIPUMEPHI UCTIOTIB30BAHUS KOMIUIEKCHBIX YHCEN; OTIEPUPOBATH MOHATHSIMHU:
Matpuia 2x2 u 3x3, onpeneanuTesib MaTPUIbl, TeOMETPUUECKUN CMBICI ONIPEACTUTENS

YMeHue onepupoBaTh MOHATUAMU: pallMOHAIbHBIE, UPPALMOHAIIBHBIE, I0KA3AaTENbHBIE,
CTETEeHHbIE, JIoTapu(pMUUECKHe, TPUTOHOMETPHUUECKHUE YPAaBHEHUS U HEPABEHCTBA, UX|
CUCTEMbI;  YMEHHE  OINEpPUPOBATH  MOHATHAMHU:  TOXJAECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUW U HEPaBEHCTB,
PaBHOCUJIBHOCTb YpPaBHEHMM, HEPABEHCTB M CHUCTEM; YMEHHE pelIaTb YPAaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbl C TIOMOILNBIO PA3JIMYHBIX NPUEMOB; peUIaTh YpPaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C MapaMeTpoM; IMPUMEHITh YpPaBHEHHUs, HEPABEHCTBA, X
CUCTEMBI JUIS PEIeHHs] MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3TUYHbIX 00JacTeil HayKu
U peaJIbHON KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKUUH, MEPHUOJUYHOCTH
(GyHKIMHU, OTPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTD (DYHKIIHH, SKCTpEMyM (DYHKIINH,
HauOoJblllee W HAWUMEHbIIEe 3HAYeHHs (YHKIMM Ha MPOMEXYTKE, HempepbIBHAs
¢GyHKIUS, aCUMOTOTHI rpaduka GyHKIUM, NepBas U BTOpas MPOU3BOAHAS (PyHKUHH,
reoMeTpu4eckuii M (U3WYECKUH  CMBICT  TMPOW3BOAHOHN,  mepBooOpasHas,
OTpe/IeNEHHBIA UHTErpall; YMEHUE HAXOJIUTh aCUMITOTHI rpaduka (pyHKIMH; yMEHUE




BBIUUCIIATH NMPOU3BOJAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO M KOMITO3UIIMH (PYHKIIHIHA,
HAaXOJUTh YypaBHEHHE KacaTelbHOH K Tpapuky GYHKIHMH; YMEHHE HaXOAUTh
MIPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIMIA; YMEHHE HCHOJB30BATh MPOU3BOJIHYIO IS
uccrenoBanus QyHKINN, HAXOAUTh HAUOOJBIINE M HAUMEHbBIINE 3HAYeHUS (DYHKIIM;
CTpOHUTH TpaUKH MHOTOWICHOB C HCHOJB30BAHHEM ammapaTa MaTeMaTHYeCKOTO
aHaM3a; TPUMEHATh MPOM3BOJHYIO JUIS HAXOXKJICHHsS HAWIYYIIero pPEUICHHUS B
MPUKIAJHBIX, B TOM YHCJIE COIHMAIbHO-IKOHOMUYECKHX W (DU3MUYECKHX 3aqadax;
HAXOJUTh TUIOIAAN ¥ 00BbEMBI (UTYp C TIOMOIIBIO MHTETpaa; MPUBOJUTH PUMEPHI
MaTeMaTHYEeCKOTO MOAEIMPOBAHUS C MOMOIIBI0 i depeHIInaIbHbIX YpaBHEHH

YMeHne omnepupoBaTh MOHATHAMHU: Tpaduk (GyHKUWMH, oOpaTHas QYHKIHS,
KOMIIO3ULMsl (PyHKIUH, JUHEWHas (yHKUMS, KBagpaTudHas (QyHKIUS, palioHaIbHAs
¢yHKIMSA, CcTeneHHass (QYHKIMS, TPUTOHOMETpUYECKHe (QYHKIHMHM, OOpaTHbIE
TpUrOHOMETpHUUYecKue (YHKIMM, T[OKa3aTelbHas U Jorapupmuyeckas ¢ yHKIUY;
YMEHHE CTPOUTh Tpa@UKH H3YYEHHBIX (YHKIMH, BBINOJHATH MpeoOpa3oBaHUs
rpagukoB  QYHKUMH, UCHOJAB30BaTh TpaduKyd Ui H3Y4EHUs [POLECCOB MU
3aBUCHUMOCTEH, NpU PEIICHUWU 3aJad M3 JPYTrux Y4eOHbIX NPEIMETOB M 337ay U3
peaJibHOM KU3HHU; BbIpaKaTh (QOpMyIaMHU 3aBUCHMOCTH MEXAY BEIUYMHAMU;
HCI0JIb30BaTh CBOMCTBA U Ipaduku GYHKUIUN 7S pelIeHUs] ypaBHEHUH, HEPABEHCTB U
3aJa4 ¢ [apaMeTrpamu; H300pakaTb Ha KOOPAWHATHOM TIIJIOCKOCTH MHOXECTBA
pEeLIeHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TeKCTOBBIE 3a/1a4d Pa3HBIX THIOB (B TOM YHCIIC HA MPOIIEHTHI, IOJIA U
YacTH, Ha JBWXKEHHE, padoTy, CTOMMOCTb TOBAapOB W YCIYyT, HAJOTH, 3aJa4yd W3
o0nacTu ynpaBieHHS JIMYHBIMU U CEMEHHBIMU (DMHAHCAMM); COCTABIISATH BBIPAKECHMUS,
ypaBHEHHUS, HEPAaBEHCTBA U MX CHCTEMbl [0 YCIOBMIO 3a/Ja4yH, HCCIEI0BaTh
MOJIyYUeHHOE pEIleHWe M OILIEHWBAaTh MPaBIONOJA00HOCTh PE3ylbTaTOB; YMEHHE
MOJIENTUPOBATh peabHbIE CUTYallUU Ha SI3bIKE MATEMAaTHUKU; COCTaBJISTh BbIPAKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA M HX CHCTEMbl [0 YCIOBMIO 3a/ayH, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIM C HCIOJIb30BaHHWEM ammapara aireOpbl, WHTEPIPETUPOBATH
MIOJIy4YEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: cpeliHee apudMeTndyeckoe, MearaHna, HauOoJbIIee
Y HaMMEHbIIIEe 3HAUCHUS, pa3Max, JUCIEPCHs], CTAaHJAPTHOE OTKIOHEHUE YUCIOBOTO
Habopa; yMeHHue H3BIIEKaTh, MHTEPIPETUPOBATh MH(YOPMAIIHIO, MPEACTABICHHYIO B
Tabnuax, Ha AUarpaMMmax, rpadukax, oTpakarollyl CBOMCTBa pealIbHbIX MPOIECCOB
W SBICHUH; MpPEeACTaBIATh HMHPOPMAIMIO C TOMOUIbI0 TaONHMIl U AHArPaMM;
UCCIIEeIOBaTh CTATHUCTUYECKUE TaHHBIC, B TOM YHCJIE C MPUMEHEHUEM TpadUuyecKux
METOJIOB M  JJIGKTPOHHBIX CPEICTB; TrpaduuecKkd UCCIEeIOBaTh COBMECTHbBIC
HaOJI0JIEHUS C MOMOIIBIO TMarpaMM pacCEeMBaHUs U IMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHSMHU: CIydailHBIH ONBIT M CilydailHoe coObITHE,
BEPOATHOCTh  CIy4allHOrO  COOBITHUSA; YMEHHME BBIYMCIATH  BEPOSITHOCTH €
UCIOJb30BAHUEM TIpaHUeCKUX METOJ0B; IPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXXEHHUSI BepOsITHOCTEH, (popMyny MOIHOH BeposTHOCTH, (opmyny bepnymu,
KOMOMHATOpHbIE (aKThl U (OPMYIIbI; OLIEHUBATh BEPOSITHOCTH PEANbHBIX COOBITHII;
YMEHHME  ONEpUpOBaTh MNOHATHUAMHU:  ClydailHass  BEIMYMHA,  PACIpPENEICHHE
BEPOSITHOCTEM, MAaTEMaTHUYECKOE OKMJAHUE, IUCIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllyyaifHOM BeNWYMHBIL, (YHKIUU paclpesieieHus U IUJIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTE€JIbHOIO0 M HOPMAJIBHOIO PaCHpelesICeHUuI; YMEHUE HCIOJIb30BAaTh CBOMCTBA
W3Y4YEHHBIX PACHpEleNIEHUN JUIsl PEeleHUs 3a]ad; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH
OOJIBIINX YHCEJ, METO/Ibl BHIOOPOUHBIX MCCIIEJOBAaHUI; YMEHNUE TPUBOAUTH IPUMEPHI
NPOSIBJICHUSI 3aKOHAa OOJIBIIMX YHUCENT B HPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX;
YMEHHME ONEPUPOBATH TMOHATHUAMHU: COUYETAHHME, IIEPECTAHOBKA, YHUCIIO COYETaHUH,
YHCII0 MepecTaHOBOK; OMHOM HbIOTOHA; yMEeHHE NPUMEHATh KOMOMHATOPHBIE (PaKThl U




paccyKJIeHus s pelieHHs 3agad; OLCHHBATh BEPOSTHOCTU PEAIbHBIX COOBITHH;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3YyIbTaT

YMeHue onepupoBaTh IMOHATHUAMHU: TOYKA, INpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyd, BEJIMYMHA YyIJIa, INIOCKUN yroJ, IBYTPAaHHBIN yroJ, TPEXIPaHHBIM yro,
CKpPELIMBAIOIINECS MPAMbBIC, NAPALIEIBHOCTh W INEPHEHIUKYIIPHOCTh NPSIMBIX H
IIJIOCKOCTEH, YroJI MEKy IPSMBIMH, YTOJI MEXIY IIPAMOM U IJIOCKOCTBIO, YIOJI MEXKY
IJIOCKOCTSIMH, PAacCTOSTHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHHUE MEXIY INPSMBIMH,
paccTosiHuEe MEXAYy IUIOCKOCTAMH; YMEHHE HCIOJIb30BaTh IMPH PEIICHUM 3aaad
n3ydeHHbIE (aKTHl M TEOPEMBI IUIAHUMETPUHU; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPYXKAIOILIEro MUpa; CTPOUTh MAaTEMATUIECKUE MOJEIH C IOMOIIBIO T€OMETPUYECKUX
MOHSATHUN U BEJINYUH, PEIaTh CBSI3aHHBIE C HUMU NPAKTHUYECKHE 3aa4n
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YMeHune oneprpoBaTh NOHATHAMHE: IDIOMIAs GUTYpBI, 00bEM (UTYPBI, MHOTOTPAHHUIK,
MPaBUIBHBI MHOTOTPAaHHUK, CEYEHHWE MHOTOTpPaHHWKA, KyO, Tapaiienenure],
npu3Ma, MupaMua, GUrypa u moBepXHOCTh BPAIeHHs, IMIIMHP, KOHYC, IIap, cdepa,
wIomaas chepsl, TUIOMA b MOBEPXHOCTH MHPAMUIBI, MPHU3MBI, KOHYCa, IMWIMHIPA,
00BEM Ky0a, IpSIMOYTOJBHOTO Mapajlesienunesaa, MUPaMUJIbl, MPU3MBbL, LWIMHIpA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYCHNSI KOHYCA M IIMIMHIpA, TapajuleIbHbIe
OCH WM OCHOBaHMIO, CEYEHHE MIapa, IUIOCKOCTh, Kacaromiascs cdepbl, MIHHIPA,
KOHYCa; YMEHHE CTPOUTh CEYCHHWE MHOTOTPAaHHHKA, W300pakaTh MHOTOTPAaHHHKH,
GUrypel ¥ TIOBEpXHOCTH BpAIlleHUS, WX CEYCHHS, B TOM YHCIE C MOMOIIBIO
AIIEKTPOHHBIX CPENICTB; YMEHHE MPHUMEHSITh CBOWCTBA T'€OMETPUUYECKHX (QHUTYD,
CaMOCTOSITENIEHO  ()OPMYJIMPOBATh ONpEACTCHHUS W3ydaeMbIX (QHTYp, BBIIBHTATh
THIIOTE3bl O CBOMCTBAaX M IpPH3HAKaX TEOMETPUYECKHX (UTyp, OOOCHOBBIBATH WIIU
ONIpPOBEpPraTh HX; YMEHHE MpPOBOIUTH Kilaccuukanuio Guryp mHo pasIMyHBIM
IPU3HAKaM, BBIIOJIHATH HEOOXOJMMBbIE JOTIOJIHUTENbHBIEC TIOCTPOCHHUS
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YMeHrne OrnepupoBaTh TOHSATHSIMH: JBIDKEHHE B TPOCTPAHCTBE, IapauICIbHBIHN
MEPEeHOC, CUMMETPHUSI Ha IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
no00us, moJ00HbIe (PUTYpHI; YMEHHE paclio3HaBaTh PaBHBIC U MOAOOHBIC (PUTYPHI, B
TOM 4YHCJE B MPHPOJIE, HUCKYCCTBE, APXUTEKTYpE; HCIOJIB30BATh T'€OMETPHUECKHUE
OTHOIIEHHUS TP PEIICHUH 3a/1a4; HAXOJUTh FT€OMETPUICCKUE BEIIMYMHBI (JUTHHA, YTOJI,
TUTIONIA/h, 00BEM) MPH PEIICHUH 3a/1a4 U3 APYrHX y4COHBIX MPEJAMETOB M U3 PEaTbHOM
KU3HU; YMEHUE BBIYHCISTh TC€OMETPHUECKHE BEIMYWHBI (JUTMHA, YroJi, IUIONIAJb,
00BEM, TUIONIA/Ih TIOBEPXHOCTH), UCIOJB3Yysl M3yYCHHbIC (OPMYIBI U METOMBI, B TOM
YHCciIe: TUIOMA/h TOBEPXHOCTH MMUPAMUJIBI, MPH3MBI, KOHyCa, HWIMHIPA, IUIONIA/lh
cheppl; 00bEM KyOa, NPSIMOYTOJBHOTO TapajuleiICHHIea, HTHUPaAMUIbBI, TPHU3MBI,
IWIMHJIPA, KOHYCA, 1Iapa; YMEHUE HAXOUTh OTHOIICHUE 00bEMOB MOJJOOHBIX (UTYp
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YMeHue ONICpUPOBATH TMOHATHUAMU: HNPAMOYTOJIbHAA CHCTEMa KOOPAUHAT, BCKTOD,
KOOPpAUWHATBI TOYKH, KOOPAWHATBI BCKTOPAd, CyMMa BCKTOPOB, IIPOU3BCACHHUC BCKTOpA
Ha 4YHUCJIO, Pa3JI0KCHHUC BCKTOpPaA II0 6a3Hcy, CKAJIAPpHOC IIPOU3BCACHHUC, BCKTOPHOC
MONpOU3BCACHULC, YIroJl MCEXKAY BCKTOpPpAMH; YMCHHC HCIIOJIb30BATb BeKTopHHﬁ n
KOOpILI/IHaTHHﬁ MCTOA AJid PCHICHUS FCOMECTPUYCCKUX 3adaY U 3a1a4 ApYIrux y‘Ie6HBIX
IIpeaAMCETOB
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VYMmeHue BbBIOMpaTh MOAXOAALIMM METOJ JUId pEeLIeHHs 3a7ayd; [OHWMaHUe
3HaYMMOCTH MaTeMaTHUKU B W3YyYEHMM HPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJIICHUH; yYMEHHE DAcCIIO3HAaBaTh IIPOSIBIICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
YMEHHUE MPUBOAUTH NMPUMEPHl MATEMATUYECKUX OTKPBITUH POCCHUICKOW M MHPOBOM
MaTeMaTH4eCKOH HayKu




INEPEYEHB 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMBIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEP:KAHUS
1 | Yucna v BEIYHCIICHUS
1.1 | HarypanbHble u nenble yncna. [IpusHaku AeIuMOCTH LENbIX YUCel
19 Parmonanbubie yncna. OOBIKHOBEHHBIE W JIECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEYHbIE
TIEPHOIUICCKHIE IPOOH
13 ApucpmM. KopeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudm. KOpHSIMH HaTypalbHOMN
CTETICHU
14 Crenenp ¢ nenbiM nokasareiaeMm. CTeneHb € pallMOHAIBbHBIM Moka3aTeneM. CBolicTBa
CTETICHU
15 CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm gucina. JlecaTHIHbIe U HATYypaJIbHBIC JTOTApH (MBI
JlelicTBuTenpHBIE YnCIa. ApU(METHYECKHE ONepaluu ¢ ACHCTBUTEIHHBIMH UYUCIIAMHU.
1.7 | IlpubnuxkEéH. BBIUMCIECHUS, NpaBWJIA OKPYIJEHUs, NPUKHUIKA U OILIEHKa pe3ysibTaTra
BBIUMCIICHUI
1.8 | IlpeoOpa3zoBanue BRIpaKCHUN
1.9 | KomIutekcHbIE ncia
2 | YpaBHEHHUS U HEPABEHCTBA
2.1 | Ilensle u 1poOHO-paIIOHATILHBIC YPaBHEHUS
2.2 | UppanmoHaiabHbIC YpaBHEHUS
2.3 | TpuronoMmerpuyeckue ypaBHEHUS
2.4 | TlokasarenbHbIC U JJOTapUPMUIECKHIE YPABHCHHS
2.5 | Lenbie u apoOHO-paIMOHAIBLHBIC HEPABEHCTBA
2.6 | HUppamnumoHnanabHbIe HEPAaBEHCTBA
2.7 | TlokasarenbHbIC U JJOrapuPMUIECKHIE HEPABEHCTBA
2.8 | TpuroHomerpuyeckrue HepaBeHCTBA
2.9 | CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 | YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 | Marpuna cucteMbl JMHEHHBIX ypaBHeHHH. ONIpeIenTe]b MaTPUIIBI
3 | ®yHkuuu U rpaduku
31 OyHkuus, cnocoOsl 3aaanus Gyakuu. I'paduk Gynkinuu. Bzaumao obpaTtabie (yHKIIHH.
Uérnpie u Heu€THble GyHkuuu. [lepuonnueckue GyHKmuu
OO6nacTb ompe/eNeHns 1 MHOXKeCTBO 3HadeHui ¢pynkuuu. Hymu dynknun. [TpomexyTtku
3.2 | 3HaKkonocTosHCTBA. [[poMeXyTk MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbl 1 MUHUMYMBI
¢byukiun. Haubosnbiiee 1 HauMeHbllee 3HaYeHHe (QYHKIIUU Ha POMEKYTKE
33 CreneHHas (yHKUUS C HATypaJbHBIM U IIeNbIM NokKa3areneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 | Tpuronomerpuueckue QpyHKIMH, UX CBOMCTBA U rpadMKU
3.5 | TlokazarenbHas u Jorapudpmuueckas QyHKIMH, UX CBOMCTBA U IrpaduKu
36 Touku pa3psiBa. AcuMnToThl rpadukoB QyHKIMH. CBoNCTBA QYHKIMHI, HENPEPHIBHBIX HA
OTpe3Ke
3.7 | TlocnenoBaTenbHOCTH, CIIOCOOBI 33 JaHUs MTOCIIEI0BATEIbHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccud. @opmysa cI0XKHBIX IPOIEHTOB
4 | Havyasia MaTeMaTHYECKOr0 aHAJIN3a
4.1 | IlpousBojHast pyHkuMHU. [Ipon3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIHIHA




[TpumeneHne MPON3BOIHON K UCCIEIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI.

4.2 Haxosxaenne HanOoJIbIIero M HAMMEHBIIETO 3HaYeHUsl (DYHKIIMU Ha OTPE3Ke
4.3 | IlepooOpaznasi. uTerpain
5 | MHoecTBa U JIOTHKA
5.1 | MHoOkecTBO, oniepanvy HaJl MHOKecTBaMU. [lnarpammel Diinepa — Benna
5.2 | Jloruka
6 | BeposITHOCTB M CTaTUCTHKA
6.1 | OnucarenpHast CTAaTHCTUKA
6.2 | BepositTHOCTD
6.3 | Kombunaropuka
7 | 'eomerpus
7.1 | ®urypsl Ha MJIOCKOCTU
7.2 | IIpsiMbIe ¥ TUTOCKOCTH B TTPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena u NOBEPXHOCTH BPAILCHUS
7.5 | KoopauHaTsl M BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

MaremaTuka: anre6pa 1 Hadaja MaTeMaTUYECKOro aHaju3a, U TeOMEeTpusl.
Anre6pa 1 Hauana maTemaTuueckoro ananusa. 10-11 knacc: yueOHUK st
o01ieo0pa3zoBaTeabHbIX OpraHu3anuii: 0a30BbIi U yrayonaeHHbid yposau/ 1. A.
AnmumoB: Mocksa, «IIpocsemenney, 2023

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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