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HOACHUTEJIBHAA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MaTEeMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TIPOTpaMMe CpPEAHEro OO0IIero 0o0pa3oBaHUs, TMOCKOJBKY, C OJIHOM
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Ui H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (POPMHUPYET JOTHYSCKOEC M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS WH(OPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYIHMX JUCIHUIUIMH. B paMkax mJaHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
(hopMyIHpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havaal MaTeMAaTHYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJICHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISIET OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX LIS
nanbpHemero oOpa3oBaHMsi M B TOBCEIHEBHOM XKu3HM. B TO ke BpeMms OBIajieHue
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEMaTHYECKOTO aHaIH3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKA3bIBATH
YTBEPKICHHSI C TIOMOIIBI0O HHIYKIIMA W PacCyXJaTh JEAYKTHBHO, UCIOJIB30BaTh 0000IICHUE H
KOHKpETH3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe w3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTeMAaTHYECKOTO aHaJIH3ay
oOydaroniyecss TOJy4alOT HOBBIM ONBIT PEIICHUS NPHKIATHBIX 3a7ad, CaMOCTOSTEIHLHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKUX MOJICICH peaNbHBIX CUTYyallud, WHTEPIPETANNNA TOJTyISHHBIX
pElIeHU, 3HAaKOMSTCS C MPUMEpaMU MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc o00nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CrnocoOCTBYIONMK (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pCHHs, TaK © 4epe3 chenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJIOJDKUTENFHOM ~ KOHLEHTpAallMd  BHUMaHHUS, CaMOCTOSATENbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku oOyueHus airedpe U HavalaM MaTeMaTUYECKOTO aHalIMu3a JICKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauaiza MaTeMaTUYECKOTO aHAJIM3a» BbIACICHBI
CIIEYIOIINE COJIep)KaTeIbHO-METOqMUECKUe JHHUU: «Yucna U BblUKCICHUS», «DYHKUUU U
rpadukmu», «YpaBHEHUsI U HepaBeHCTBay, «Hauana MmaremaTnueckoro anaian3ay», «MHOecTBa 1
Joruka». Bce OCHOBHBIE COAEpKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YaroTCs Ha MPOTSHKEHHUH
IBYX JIeT 0Oy4eHHUs Ha YpOBHE CpeJHero o0iiero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS APYT
Jpyra ¥ TOCTENEHHO HACHINIAsACh HOBBIMH TeMaMH W pasnenamu. J[aHHbIM y4eOHBIN Kypc
SBJIIETCS WHTErPATHUBHBIM, TMIOCKOJIbKY OOBeAMHAET B ce0de coJepKaHue HECKOJbKHUX
MaTeMaTHYeCKUX AMCLUHUILUINH, TaKMX Kak airedpa, TPUTOHOMETpHUS, MATEMATUYECKUN aHaIu3,
TEOpHUs MHOKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydarolruecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMATUYECKUM allaparoM, y HHX IOCJIeI0BaTebHO
(dbopMUpYyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MaTeMaTU4YeCKyI0 MOJENb peatbHOU
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3y4EeHUH Y4eOHOTO Kypca, Ul peIIeHUS
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHOW MaTeMaTHYeCKOW 3aJayd, a 3aTeM HWHTEepPIpPEeTHPOBATH
CBOM OTBET.

CogepxartenpHo-MeTOAMYEeCKass  JuHUS  «Yucma W BBIUMCICHHSA»  3aBepIlaeT
(dhopMHUpOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HAuyaTo Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemnero ooOuiero oOpasoBaHus ocoboe
BHUMaHUE yjaemnseTcsl (GOpPMHUPOBAHUIO HABBIKOB PAIMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCTIOJIb30BAaHUE PA3NUYHBIX (JOPM 3aMUCH YKCIa, YMEHHE JeNaTh MPUKUIKY, BBITIOIHATH



npUOIMKEHHBIE BHIYUCIICHNUS, OLICHUBATh YMCIIOBBIC BRIPAKEHUS, padOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMM. 3HaKoMble OOy4yalOIIMMCS MHOKECTBA HAaTypajbHBIX, LIEJbIX, PAlMOHAIBHBIX U
JNEUCTBUTENBHBIX YUCEI JIONOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX uncel. B kaxaom u3 3Tux
MHOYKECTB paCCMaTPHUBAIOTCSI CBOMCTBEHHBIE €My CHEIM(PUUYECKHE 3a/1a41 U OTNIEPAIUH: JICICHUE
HAlleJI0, ONEPUPOBAHUE OCTATKAMM HAa MHOXKECTBE LEJBIX YHUCEI, OCOObIE CBOMCTBa
palMOHANBHBIX U MPPAMOHAIBHBIX YUCEN, apu(METHUECKUEe OINEepanuy, a TaKKe H3BICUCHHE
KOpHS ~ HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHbIX uucel. braromaps
[IOCIIEIOBATEIbHOMY  PACHIMPEHHIO KpPYra MCIOJIB3YEMBIX YHCEI U 3HAKOMCTBY C
BO3MO’KHOCTSIMH MIX TIPUMEHEHUS ISl PELICHUS] Pa3IMYHbIX 3a7a4 (POPMUPYETCS TPEACTaBICHNE
0 €IMHCTBE MaTeMAaTHUKH KaK HAyKd U €€ poJiM B IOCTPOCHUU MOJEJIEH pealbHOro MUpa, HIMPOKO
HCIOJIb3YIOTCSL 00001IEHNE U KOHKPETH3alusl.

JIuaus «YpaBHEHHSI U HEPABEHCTBA» pPEAIM3yeTCs Ha MPOTSHKEHUM BCEro OOydeHus Ha
YPOBHE CpeIHEro ooOmero oOpa3oBaHMsA, IOCKOJIbKY B KaxaoMm pasaene IIporpammsl
IIPEJYCMOTPEHO PELICHHE COOTBETCTBYIOMIMX 3aJad. B pe3ynbraTe oOydaromuecs OBIaJeBalOT
pPa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMH, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydeHHblEe yMEHUs HIMPOKO HCIOJIB3YIOTCS HPU HCCIETOBAHUU
(GYHKIMHM ¢ TOMOIIbIO TPOU3BOIHOM, MPH PEIICHUN NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HaX0XKJCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copepikarenbHas TUHUS BKIIIOYAET B
cebs Takxke (QOpMUPOBAHHME YMEHHUM BBINOJNHATH pacy€Tsl Mo (GopMmynam, mnpeodpazoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHMM, a TaKKe BBIPAKEHUH,
coJepXkKaluX cTeneHu M Jorapu¢mel. braromapss u3ydeHuro anreOpandeckoro Marepuana
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOr0 M aOCTPaKTHOTO — MBILIUICHUS
oOyyaromuxcs, (GOPMHUPYIOTCSI HAaBBIKU JEIYKTHBHBIX PacCYKJIEHHUH, pabOThl C CUMBOJIbHBIMU
(dbopmamu, IIPeICTaBICHU 3aKOHOMEPHOCTEN U 3aBHCHUMOCTEH B BUJE PABEHCTB M HEPABEHCTB.
AnreOpa npepnaraet 3(pQeKTHBHbIE HHCTPYMEHTHI AJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopnepxaTenpHO-MeTOoAUUECKast JIMHUSA «DYHKIUN U rpadUKu» TECHO IEperuieTaeTcs ¢
IpYrUMHM  JMHHUAMH  y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMBbICIE  3aJaér
[IOCIIEIOBATEIbHOCTh ~ M3Yy4eHMsl  MaTepuana. V3ydyeHue  CTENEHHOM, IOKa3aTelbHOM,
norapu(pMUUECKO U TPUTOHOMETPUUYECKUX (DYHKIHUM, UX CBOMCTB U IpaMKOB, UCIOJIb30BAHHUE
GyHKUMH U pellleHus 3a7ad U3 JIPYruxX Y4eOHBIX NpPEAMETOB M pPEaJbHOW JKU3HU TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHaJIM30M, TaK U C PELIeHueM ypaBHEHHMH U HepaBeHCTB. [Ipu
3TOM 0O0JIbLIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaxarb (opMyliaMu
3aBHCUMOCTH MEXIY pa3IMYHbIMU BEJIMYMHAMH, UCCIIEAOBATh NOJIy4YeHHbIE (QYHKLIHUU, CTPOUTh
ux rpaduku. Marepuan 3TOH cojepXkaTeiabHOM JIMHUM HalEJIeH Ha pa3BUTUE YMEHHH H
HaBBIKOB, IO3BOJIAIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMUYMHAMHM B pa3in4yHON (opme:
aHAJIMTUYECKOH, Trpaduueckoil u cinoBecHol. Ero wusydyeHue crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHHIO M KOHKpeTH3alluu,
UCIOJIb30BAHUIO aHAJIOTU.

CopnepxatenpHast nuHus «Hauana maremaTHuecKoro aHaian3a» MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M MPHUKIAIHBIX 3a]ad, JOCTYIHBIX 00ydarouInumcs,
TaK KaK y HUX IMOSIBJISAETCS BO3MOXKHOCTb CTPOUTH IPaUKU CIOKHBIX (QYHKIMHA, ONPEeNsTh UX
HauOoJIbIINE U HAMMEHBIINE 3HAYEHUS, BBIYUCIATE IUIOIAau (Guryp u oObEMBI Tel, HaXOAUTh
CKOPOCTM M YCKOPEHHs INpoueccoB. JlaHHas copaep)KaTrenpHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pEalbHBbIX CHUTyalui, I03BOJISET
HaxOJWTh HAaWIydlllee pEHICHHE B MNPHUKIAIHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMYECKHUX,
3aJayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHallM3a CHOCOOCTBYET pa3BUTHUIO
abCTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUMH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HcKyccTBe. O0ydaronuecs



Y3HAKOT O BBIAAOIIUXCA PE3yJibTaTax, MOJTYUYCHHBIX B XOAC Pa3BUTHA MATCMATHKU KAaK HAYKHU, U
00 UX aBTOpax.

CogepxarenpHO-MeTOAMYECKass JHHUS «MHOXKECTBAa M JIOTHKAa» BKIIOYaeT B ceOs
OJICMCHTBI TCOPHU MHOXKCCTB U MaTEeMaTHYECKOM JIOTUKH. TeOpeTI/IKO'MHO)KeCTBeHHBIe
MIPEJICTaBJICHHS] MPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMAaTHKH W TpeiarailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIOMIMI BCe pa3feibl MaTeMaTHUKUd U €€ MPUIOKEHUH, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIJIMHBI U UX IIPUJIOKCHHA B CAUMHOC LCIIOC. HO3TOMy
BaXXHO JaThb BO3MOXKHOCTH 06yanOHI€MYC$I IIOHUMATh TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK
COBpeMeHHOﬁ MaTeMaTUKN MW MCIOJB30BATh €ro IJId BBIPAXKCHUA CBOUX MBICJIEH. I[pyFI/IM
BaXHBIM IPHU3HAKOM MATCMATHKU KaK HAYKH CJIICAYCT NPU3HATH CBOfICTBeHHYIO el CTPOrocCThb
00OCHOBaHMH W CJEJOBAHWE OMNPENCIEHHBIM TMpaBWJIAM TIOCTPOCHHUS  JIOKA3aTEIbCTB.
3HaKOMCTBO C DJIEMEHTAMH MaTeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTUYECKOTO
MBIITJICHU S 06y11a}01111/1xcs[, MO3BOJIACT UM CTPOUTH CBOU PACCYKJACHUA HAa OCHOBC JIOTHUYCCKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIILICHUS.

B yuebHOM Kypce «AnreOpa W Hayala MaTEeMaTHYECKOTO aHAM3a» TPUCYTCTBYIOT
OCHOBBI MaTeMaTNU4YCeCKOIro MOACIINPOBAHUA, KOTOPBIC IIPpHU3BaHbI CII0COOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIENECH peaqbHbIX CHUTYallud, HCCIEIOBAHUS OSTUX
MoOJielield C TIOMONIbIO ammapara anreOpbl W MaTeMaTWYecKOro aHallu3a, HWHTepIpeTaIliy
IMOJIYYCHHBIX PE3YIbTATOB. Taxkue 3alaHus BIIJICTCHBI B Ka)K)II)II\/'I N3 pasaciioB IpPOrpaMMabl,
MTOCKOJIBKY BECh MaTepra y4eOHOTO Kypca IIUPOKO HCIIOJB3YETCs IS PEHICHUs] PUKIIaTHBIX
3amad. [lpm pemieHMH pealbHBIX TPAKTHYECKUX 3a1ad  OOydJaroluecs pPa3BHBAIOT
HaOJIOIaTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BaTh
aHAJIOTHIO, 0000mAaTh W KOHKPETH3MPOBATH Mpobiemy. JlesTenpHOCTh TO (PopMHUPOBaHUIO
HABBIKOB PEIICHUS MPHUKIIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YYCHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hadama MaTeMaTHIECKOTO aHAIIN3a).

Ha m3y4enune yueOHOTO Kypca «Anredpa v Havaaa MaTeMaTHdecKOro aHaJIi3a» OTBOIAUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmenmio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUSA
10 KUIACC

Yuciaa ¥ BEIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSATHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/a4 U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeajbHOU KU3HU.

JlelicTBuTenpHBIC YKcla. PalpioHalbHBIE W MppalMOHANbHBIE Yncia. ApudmMerndeckue
ONIEpAlMM C JECHUCTBUTEIBHBIMU YHCIAMU. MOJyib JIEHCTBUTEIBHOIO YMCIIA U €r0 CBOMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpPABUJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIYMCIICHUM.

Crenens ¢ uensiM nokasareneMm. bunom Heiotona. VMcnonbs3zoBanue noaxonsumeil popmsl
3aMycy JeMCTBUTENBHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a1a4 U IPECTaBICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEHCTBUTEIbHBIM
ITOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTApU(PMBI.

CuHYC, KOCMHYC, TaHT€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa M TOXJECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUsA-CIIEACTBUsL. HepaBeHCTBO, pelieHre HepaBeHC CTBa.

OcHOBHBIE METObI PEHICHUSI LENbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM IEPEMEHHOMU. JleleHMe MHOrOWieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorouwneHs! ¢ nensiMu kKodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Hppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI PEIICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUH.

[Toka3arenbHble ypaBHeHUA. OCHOBHbBIE METO/Ibl PELIECHNUS IT0KA3aTEIbHbIX YPAaBHEHHI.

[IpeoOpa3oBanue BhIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YpaBHEHUU.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. IIpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpKECHUI. PellieHre TpUroHoMeTpUIeCKUX yYpaBHEHUM.

Pemienne cuctem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MarTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOWCTBA, BBIYHUCIEHUE €r0
3HAUEHMs], IPUMEHEHUE ONPENEIIUTENS )i PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MIOMOILBI CUCTEMBI JIMHEHHBIX ypaBHEeHM. VccienoBanue nocTpoeHHOU
MOJIENIH C MOMOILBIO MAaTPUI] U ONIPEAEIUTENEH.

[TocTpoeHre mMareMaTH4YECKUX MOJENEN peaJbHOM CUTyallUH C IMOMOUIbIO YPAaBHEHUH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUM U TPaPUKU

OyHkims, crnocodbl 3amaHus QyHkuuM. B3aumMHO oOpathble ¢(yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. SneMeHTapHbIe peodpa3zoBaHus IpaUKOB (PyHKIHA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gynkmuu. [Tpomexyrku
3HakonocTossHCTBA. UETHble M Heu€THble QyHKIUM. [leprognueckue QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIHMH. MakCUMyMbl U MUHUMYMBI QyHKUIMU. Hambosblee 1 HauMeEHbIIee
3Ha4YeHUs (PYHKIUN Ha IPOMEXKYTKE.



JIuneiiHasi, KBaJpaTu4yHas U JpoOHO-TMHENHHas GYyHKIUU. DIeMEHTapHOE UCCIIE0BAaHNUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas QyHKIMS ¢ HATypaJdbHBIM M IENbIM TMOKaszareiaem. EE cBoiicTBa u Tpaduk.
CBoiicTBa U rpaduK KOpHA N-Oi CTENEHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HaTypaJlbHBIM
[IOKa3aTeseM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA I peICHHUs ypaBHEHUH.

Tpuronomerpudeckass OKpPYXHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (YHKIUH
YHUCJIOBOT'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHbIX Mpolieccax U sBJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocnenoBaTenbHOCTH, CIIOCOORI 3aJaHus MTOCIEN0BaTEILHOCTEH. MeTo ] MaTeMaTHYECKOM
MHIYKOUU. MOHOTOHHBIE M OTPaHWYEHHBIE IIOCIIEN0BATEIBHOCTU. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeyHO — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM MPOTPECCHH.
JIuHeWHBII M SKCHOHEHUHAIbHBIM pocT. Yumcno e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banne Mporpeccuu Uil pelIeHNs PealIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M uX cBoWcTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢byuknuii. CBoiicTBa (QyHKIUI HENMpepbIBHBIX Ha OTpe3ke. MeToj] MHTEpPBAJOB sl pelleHus
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIIMM [Tl pEIIeHUs 3a/1a4.

[TepBas u BTOpast mponsBoauble GyHKIMH. OnpeneneHue, TeOMETPUIECKAN 1 (PU3HIECKII
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

IIpounsBosaHble neMeHTapHbIX QyHKIUH. [Ipon3BoaHas CyMMBbI, IPOU3BENECHUS, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHo:kecTBa M JT0THKA

MHOK€eCTBO, OINepalry HaJl MHOKECTBAaMU M UX cBoMcTBa. Jluarpammel Jinepa—BenHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO almapara Uil ONUCAaHUS PEATbHBIX IPOLECCOB H
SBJICHUH, TIPU PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTH4YEeCKOro  OOBEKTa,  CIEICTBHE,
J0Ka3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KIIACC

Yuciaa v BbIYMCTIEHUS

Harypanbubie u menble yucna. [IpuMeHeHue NPHU3HAKOB JAEIMMOCTH LIETBIX 4YHCEl,
HanOobImuii oo aenutens (nanee — HOJl) m HanmensInee odmee kpatHoe (namee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBkinaa 11 penienus 3a/1a4 B IeJbIX YMCIax.

KommuiekcHbie uymciia. AnreOpandeckas ¢ TPUTOHOMETpHUYECKass (OpMBI  3amucu
KOMIUIEKCHOTO 4Hcia. ApudmMeTrndeckue ornepanyy ¢ KOMIUIGKCHBIMHU 4uciamu. M300pakeHue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU miockoctu. @opmyna MyaBpa. Kopau n-oif crenenu u3
KOMILJIEKCHOTO 4yHcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (pu3nueckux u
reOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUH U HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOIIBIO TPUTOHOMETPUUECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS UPPAIOHATHHBIX HEPABEHCTB.



OcHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U  COBOKYINIHOCTEH  palMOHAJIBbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTAPU(DMUIECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U
3aa4 M3 pazIuYHbIX oOnacTell HAayKM W peanbHOM JKU3HM, HMHTEpIpEeTalus IOJyYEHHBIX
pe3ynbTaToOB.

DyHKIUHA U rpaGuKU

I'padux xommoszurmu ¢yHkuii. ['eomerprueckue oOpa3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

I'paduueckne MeToApl pelmICHHS YpaBHEHWA M HepaBeHCTB. [paduueckue MeETOIbI
peuieHus 3a1a4 ¢ napaMeTpaMH.

Ucnonw3oBanne rpadukoB (GYHKIUN O HCCIETOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PELUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4ecKoro aHajm3a

[IpumeHenne npou3BOAHOM K MCCIEA0BaHNIO QYHKIUI HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosxienre HanOoIbIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KE.

[IpuMeHeHne NpPOW3BOMHOM Il HAXOXKJICHHS HAWIYYIIEro pENIeHUS B INPHUKIAIHBIX
3ajayax, JJIs ONpEeJeNIeHUusT CKOPOCTH M YCKOpPEHHUsS Npolecca, 3aJaHHOro (GopmyJsol wiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TEpBOOOpa3HbIX. [lepBo0OOpa3HBbIE 3IEeMEHTAPHBIX
¢byukuuii. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

WNHuterpain. I'eomeTpruecknii CMbICI HHTErpasia. Beluucinenue onpenenéHHoro uHTerpaia
o ¢hopmyne Hrrorona-Jleitoama.

IIpuMeHeHne wuHTerpana A HAXOXKAEHUS IUlomanedl IUockux ¢Guryp u o0bEMOB
T€OMETPUYECKUX TEII.

[Tpumepsr pemennii quddepeHInaTbHBIX YpaBHEHUNH. MaTemMaTiH4eckoe MOIeTUPOBaHUE
peabHBIX MIPOLECCOB C MOMOIIBIO TU(PepeHINaNbHBIX YPABHEHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaloImerocs Kak aKTHBHOTO U
OTBETCTBCHHOTO WICHAa POCCHICKOrO OOIIECTBA, MPEJCTABICHHE O MaTEMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C CONHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBHUU C UX PYHKIIMSIMU U HA3HAYCHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Tpa’kJaHCKOM MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCHUWCKONW MAaTEeMaTUYECKOW IIKOJbI, WCIOJb30BAHHE 3TUX JOCTHKEHUU B
JIPYrUX HayKax, TEXHOJOTUIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTIDKCHUH HAyKH M JCSATENBHOCTHIO YUEHOTO, OCO3HAHHWE JUYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYass  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCYKJACHHH, BOCHPHUUMYHBOCTHh K
MaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OT/AbIXA, peryiisipHas (u3nueckas akTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
podeccHOHANbHON NEesATENIbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEILICHUU
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLUAIBHO-
SKOHOMUYECKHX IMIPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpeipl, IMIaHUPOBAaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsI OKPYXKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH M OOIECTBEHHOW MPaKTUKH, TOHUMaHUE MAaTeMaTH4YeCKOW HayKd Kak cgepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIM3ALINH,
OBJIQJICHHUE S3bIKOM MATEMaTHKU U MaTeMaTHYE€CKOUN KyJIbTYpOl KaKk CpECTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbBIC yHHBeEpPcadbHbIE YueOHbIE JelCTBUSA

ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISIBIIITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTAQHABJIMBATh CYHIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMKA, OCHOBAHHUA JUIA OOOOLICHHS W
CpPaBHEHMUsI, KpUTEPUU ITPOBOJUMOIO aHAIIN34;

BOCIIPUHUMATh, (OpPMYIHpPOBaTh U IPEOOpa3OBbIBATh CYKICHHS: YTBEPIUTEIbHbIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYUs B (pakTax,
JNaHHBIX, HAOMIOAEHUAX W  YTBEPXKICHUSX, MpeiaraTb KpPUTEpUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEP)KJICHUN (MpsMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMI0, IMPUBOAUTH MPUMEPbl U KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh cnocob pemieHus ydyeOHOM 3afaun (CpaBHHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIAUIMI C Y4ETOM CaMOCTOSATENbHO BbIAECICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUIM MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIME NPOTHBOpEUYHE, NPOOIEMy, YCTaHABIMBAaTh HMCKOMOE U JAHHOE,
(bopMHUpOBaTh TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO MMO3ULNI0, MHEHHUE;

IIPOBOJUTH  CAMOCTOSITEJIBHO — CIIAHUPOBAHHBIA  DKCIIEPUMEHT, HUCCIEIOBAHHUE  II0
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJIECHHUS, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEH MeX /1y 00BEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENBHO (POpMyIHpPOBaTH 000OILIEHNS U BBIBOABI 110 pe3yjbTaTaM MPOBEIEHHOTO
HaOJI0/IeHUs, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh IOJIy4YEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

IIPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUIATh IIPEIIIOJIOKEHUSA O
€ro Pa3BUTHH B HOBBIX YCIIOBMSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATE 1e(UIUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETa Ha BONPOC U AJIS
pellIeHns 3a1a4H;

BbIOMpaTh MHGOpPMAIMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HMHGOPMALMIO PA3IUYHBIX BUAOB U (opM
IIPE/ICTaBIICHMS;

CTPpYKTypUpOBaTh  HMH(pOpMalMIO, MPEJICTaBIATh €€ B  pa3auuHbIX  (opmax,
WUTIOCTPUPOBATh I'pauuecKu;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKkaTHBHBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXKJCHHUS B COOTBETCTBHM C YCIOBHUSMHU W IIENSAMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHsI B YCTHBIX M MHUCHBMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHUS IO XOJYy pEHICHUs 3a/la4d, KOMMEHTHPOBATh IOJTYUEHHBIH
pe3ynbTarT;



B XO0Jie OOCYXJCHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMBI, IPOOIEMEI,
pemaeMoi/’I 3aa4u, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXJICHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAJIOra, OOHApYKUBATh PAa3IM4Me U CXOJCTBO
MO3HILIUH, B KOPPEKTHOH (opMe POPMYIHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NpCACTaBJIATL PCE3YJIbTaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIBHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJady [pPE3CHTAluu U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUSI

Camoopranu3anusi:

COCTAaBJIATH IUIaH, aJTOPUTM pEIIEHHs 3aladd, BBIOMpATh CIOCOO pEmeHHs ¢ Y4ETOM
UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

MPEBHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPH PEHICHUM 3aJa4d, BHOCHTH
KOPPEKTHBHI B JIESITEITHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OMINOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJlbTaTa MeIH ¥ YCJIOBHSIM, OOBSICHITH TNPUYMHBI
TOCTIDKEHUSI WM HEJOCTIDKEHHSI PE3YyJIbTaTOB JESITEIbHOCTH, HAXOJWUTh OMIMOKY, /JaBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHnd y4eOHbIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpenessiTh BUABI padoOT, JTOroBapHBaThCs, 00CYXKIATh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOJCH;

y4acTBOBAaTh B TPYMIOBBIX (hopmax paboTel (0OCYXJAeHUS, OOMEH MHEHHM, «MO3TOBBIE
IITYPMbI» U HHBIE), BBIIOJHATH CBOI 4acTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUS C
JPYTMMH YI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMI MPOIYKT IO
KpUTepUsaM, chopMyIHpOBaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEJMETHBIE PE3YJIbTATDBI

K konny oOyuenus B 10 kiiacce oOydamomuiics MOJYyYUT CIEAYIONIME IPEeIMETHBIC
pe3ynbTaThl O OTIACIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTo Kypca «AnreOpa M Havana
MaTeMaTUYECKOI0 aHaIu3ay:

Yucia v BbIYMCIEHUS:

CBOOOJIHO OMEpPUPOBATh MOHITHAMU: PAIIMOHAILHOE YHCIIO, OSCKOHEUHAs MePHUOINYECKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOEC YHCIIO, MHOXECTBA PAlMOHAIBHBIX M JCHCTBUTEIBHBIX
YHUCeN, MOYJb AEMCTBUTEIBLHOTO YUCIA;

MPUMEHSTH IPOOU U MPOIEHTHI IS PEIICHUs MPUKIAIHBIX 33724 U3 PA3IMYHBIX OTpacien
3HaHUH U PEATbHOM JKU3HU;

MPUMEHATh TPUONIKEHHBIE BBIUMCICHUS, MPaBUJIa OKPYIJICHHS, MPUKUAKY U OIECHKY
pe3ynbTaTa BbIYMCIICHUH;

CBOOOZHO ONEPUPOBATH TMOHSATHUEM: CTEMEeHb C IIeNIbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOANTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN JUISl PEHICHHs] MPAKTHYEeCKUX 33134 |
MPEACTABICHUS JAHHBIX;

CBOOOHO OTEpUPOBATH MOHATHEM: apu(PMETUUECKUN KOPEHb HATYPaTbHOU CTENEHH;

CBOOOHO OTEpUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM TOKa3aTeleM;



cBOOOJTHO OMEpPHPOBATH MOHATUSMU: Jorapu(M dHCIA, JECATUYHbIE W HATypalbHbIC
norapupmsl;

cBOOOJTHO ONEpPHPOBATh MOHATUSIMH: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YHCJIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHHYC U aPKTaHT'€HC YHCIOBOTO apryMEHTa.

YpaBHeHHUS] H HEPABEHCTBA:

cBOOOJHO ~ OMEepUpoBaTh  TOHSATHSAMH:  TOXIECTBO, ypPaBHEHHE,  HEPaBEHCTBO,
PaBHOCHIIBHBIC YPaBHEHUS M YPAaBHEHHSI-CIICICTBHS, PAaBHOCHIIbHBIC HEPABEHCTBA;

MPUMEHATh Pa3IMYHBIE METOJBI PEIICHHs] PAlMOHAJIBHBIX U JIPOOHO-PAMOHATBHBIX
YpaBHEHHIA, IPUMEHSITHh METO HHTEPBAJIOB JUIsl PEILICHHSI HEPABEHCTB;

cBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HENBIMA  KOQQHUIIMEHTaMH, KOPHU MHOTOWICHA, TNPUMEHSTh JelIeHHe MHOTOWIeHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ans pemienus 3a1ay;

CBOOOJTHO ~OTIEpUPOBATH TMOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpHIa,
OTIPENINIUTENb MATPHUIBI 2 X 2 W €ro TeOMETPUYECKUH CMBICI, WCIIOJIb30BaTh CBOWCTBA
ompenenuTens 2 X 2 i BBIYMCICHUS €r0 3HAYCHHS, TPUMEHSITh OMPEICITUTENH TSl PEIICHUs
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJEIMPOBATh peajibHbIE CHTYallMHd C ITOMOIIBIO CHCTEMBI
JTMHEWHBIX YpaBHEHHH, WCCIIE0OBAaTh IIOCTPOCHHBIE MOJEIM C TIOMOINBIO MAaTpUIl W
OTIpe/IeNUTeNeH, HHTEPIPETUPOBATH MOJTyICHHBIH pe3yabTaT;

HCII0JIb30BaTh CBOMCTBA IEHCTBUI C KOPHAMMU JIJ1s TpeoOpa3oBaHUsl BbIPaKEHUH;

BBITIOJTHATh ~ MPEOOpPA30BaHUsI  UYUCIIOBBIX  BBIPAKEHHM, COJEP)KAIIUX CTEMEHH C
parnroHaATFHBIM TIOKa3aTeIeM;

HCIOJIb30BaTh  CBOMCTBAa JorapuMoB JUisi  IpeoOpa3oBaHusl  JIOTapU(PMUUECKHX
BBIPAKECHUI;

CBOOOJHO  OMEpUpOBaTh  MOHATHSIMHM:  HppAllMOHANbHBIE,  [OKa3aTelbHblE U
Jorapu(MUUecKue ypaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEXO0I0B
WJIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYECKHe  (QOpMynbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUUECKHUX BhIPAaXKEHUII;

CBOOOJHO OMEpUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSATH
Heo0xotuMble (POPMYIIBI 7151 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJITUPOBATh pEAJbHbIE CHUTYyallMM Ha s3bIKe anreOpbl, COCTABJATH BBIPAKECHUS,
YpaBHEHHUS, HEPAaBEHCTBA [0 YCIOBHUIO 3a/ayM, HCCIENOBaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara aareOphl.

DOYyHKUUM U TPaPUKH:

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: (DYHKIHS, CHOCOObI 3a1aHusi (DYHKIUH, B3aMMHO
oOpatHble (YHKUMH, KOMMO3WLUS (YHKIHH, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTApHBIC
npeoOpazoBanusi rpaQUKOB QPYHKIINH;

CBOOOJHO ONEpUPOBATH MOHATHSAMHU: O00OJACTh OINpENeieHHs] M MHOMXECTBO 3HAUYECHUU
GbyHKIMY, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATh MOHATUSAMU: YETHBIE U HEYETHbIE (DYHKIUHU, MEPUOJAUYECKUE
GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIHMHM, MAaKCUMyMbl M MUHHUMYMBI (DYHKIUH,
HauOoJIbllIee U HauMEHblIee 3HaYeHne (YHKIUU Ha IPOMEKYTKE;

CBOOOJIHO OMNEpPHPOBATH MOHATHSMU: CTENEHHas (YHKUUS C HATYpaJbHBIM M LEJIbIM
nokaszaTenieM, rpaduk cTeneHHON (YHKUMU C HATypalbHBIM U LEJBIM IOKa3zaTesieM, rpaduk
KOPHS N-0i CTeneHu Kak GyHKIMH 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeNIeM;

OTIEpUPOBATh TMOHATUSIMH: IJIMHEHHAs, KBaJpaTU4Has U JIpOOHO-TMHEHHass QYHKINHU,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEpPHPOBATh MOHATUAMHU: MOKa3zaTelbHas U JorapudmMuueckas (QyHKUUHU, UX
CBOIicTBA U I'pauKu, UCIOIB30BATh UX I'padUKH Ul PELICHUs ypaBHEHUH;



cBOOOJTHO OMEPUPOBATh MOHATHIMU: TPUTOHOMETPHUUYECKAsT OKPYXHOCTB, OIpE/eIICHUE
TPUTOHOMETPUYECKHUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIOJB30BaTh Ipaduku (QYHKIUA A MCCIEIOBAaHUS IMPOIECCOB U 3aBHUCUMOCTEH mHpU
pelIeHNH 3a/ad U3 JAPYruX y4eOHBIX NPEAMETOB M pealbHOW JKM3HM, BBIpAXKaTh (OpMylIaMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Hauyana maTeMaTH4eCKOro aHaJmu3a:

cBOOOJTHO OIEpPHPOBATH MOHATHAMHU: apUPMETHYecKas M TeOMETpUYecKas Hporpeccus,
0ecKOHEeUHO yOBIBAIOIIAsi TEOMETPHYUECKAs MPOTPECCHS, JIMHEHHBIN U SKCIIOHEHITUAIBHBINA POCT,
(bopmyIa CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUH /ISl PELIEHUSI pealIbHBIX 3aj[au IPUKIIAJHOTO XapaKTepa;

cBOOOJTHO ~ OMEpUpOBaTh TMOHATHSAMH:  TOCIEAOBATEIBHOCTh, CHOCOOBI  3a/JaHUS
MIOCJIEIOBATEIbHOCTENH, MOHOTOHHBIE U OTPaHUUYEHHBIE [TOCIIE0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHainn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: HENpEpbIBHbIE (YHKIIHMH, TOYKH pa3pbiBa rpaduka
(YHKIMH, aCHMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIUS, HENpephlBHAs Ha OTpE3Ke, MPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN [yl pEIICHUs 3a/1a4;

CBOOOJHO OMNEpUpOBaTh MOHATUSMU: TIepBasi U BTOpas MPOU3BOJHbIE (DYHKIUH,
KacaTenbHas K rpaduKy QpyHKINH;

BBIYMCIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YAaCTHOTO M KOMIIO3MIIMU JIBYX
(GyHKIM, 3HATh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

WCII0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellIeHUs 3aau.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEpUPOBATH MOHATUAMU: MHOXKECTBO, OTNIEpPAllMU HAJ MHOYKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCAHUS PEATBbHBIX MPOLECCOB
U SIBJICHUM, IPH PEIICHUN 3a]a4 U3 JPYTUX Y4eOHbIX TPEIMETOB;

CBOOOZHO OINEpPUpPOBAaTh MOHATUSIMHU: OIpeAeTCHUE, Teopema, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MAaTeMaTH4YeCKOoro OO0bEKTa, JI0Ka3aTelbCTBO, PABHOCWJIBHBIE YpaBHEHHUS U
HEpaBEHCTBA.

K xonmy oOyuenus B 11 kjacce oOy4aromuics TMOJTYYUT CICIYIOIIUE MPEIMETHBIE
pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «AnreOpa M Havala
MaTEeMaTHYECKOT0 aHAJIU3a»:

Yucsia 1 BBIYUCICHUS:

CBOOOJHO OMNEpPUPOBaTH MOHATUSMHU: HATypalbHOE M 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEJIBIX YUCEJ, UCIOJb30BaTh MPU3HAKU AeauMocTH uensix ynucen, HOJ[ u HOK
HaTypaJbHbIX YUCEN JJIs PEIICHUS 3a]1a4, IPUMEHATh alroput™ EBknnaa;

CBOOOJHO OINEpPHUPOBATh MOHATHEM OCTAaTKa MO0 MOJYJIO, 3allMChIBaTh HATYpalbHbIE YHCIA
B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPEJICTaBIATh KOMIUIEKCHBIE YHCIia B alreOpanyeckoil U TpUroHOMeTpHuueckoil dopme,
BBITIOJIHATH apu(PMeTHUYECKUe onepalnry ¢ HUIMHA U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO  OMNEepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX IEPEX0I0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUYECKOTO YpaBHEHUS;

CBOOOJITHO OMNEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSAThH
He00X0AuMbIe (POPMYIIBI [T PELICHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTh YpPaBHEHHI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEIIEHHS] CHCTEMBI M COBOKYITHOCTEN
paIMOHATbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX M JIOTapU(DMUUYECKUX ypaBHEHUH U
HEPABEHCTB;



pemaTh palnuoOHANbHBIC, HWpPPAMOHAJIBHBIC, IIOKAa3aTelbHbIe, JOTapU(PMHUECKHE H
TPUTOHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA, COJEpKAIINE MOLYJIU U TTapaMeTphbl;

MPUMEHSATH TpaprUeCcKUue METOAbI IS PELICHHs YpaBHEHUI 1 HEPAaBEHCTB, a TAKXKe 3a/1a4
C mapaMeTpaMy;

MOJICTIUPOBATh pPEATbHBIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABISATH BBIPAKEHHUS,
YpaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMBbl MO YCJIOBHMIO 33aJayd, MCCIEN0BaTh IOCTPOEHHbBIE
MOJIEJIU C UCIIOJIb30BAHUEM almapara ainreopbl, UHTEPIPETUPOBATH ITOTYUYEHHBIN pe3ysbTaT.

DyHKIUHN U TPaQUKH:

CTPOHTH TpapUKH KOMIOZULIUHN (DYHKIHI C TOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3UIMHU JABYX ()YHKIIHA;

CTpOUTh T€OMETpUYecKHe oOpa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHON
IJIOCKOCTH;

CBOOOHO ONEpUPOBATH MOHATUAMU: I'paUKU TPUTOHOMETPUUECKUX (PYHKIINMT;

MPUMEHATh QYHKUNHU U1 MOJAETUPOBAHNUS U UCCIIEI0BAHUS PEaIbHBIX MPOLIECCOB.

Hayana maTteMaTH4ecKoro aHajamsa:

HCIOJIb30BAaTh TMPOM3BOJHYIO Uil HCClIeAOBaHMUS (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbILIee 3HaYeHHS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

HCIO0JIb30BaTh MPOU3BOAHYIO JUISl HAaXOXKIEHHSI HAWIYUYLIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COLMATbHO-IKOHOMUYECKHX, 3ajadax, JJs ONpeAesieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3a1aHHOT0 GOopMYIIOi UTH rpaduKoM;

CBOOOJHO OTIEpUPOBATH MOHATHAMU: IIEpBOOOpa3Has, onpeAeaEHHbIA HHTErpal, HAX0IUTh
epBoOOpa3Hble dJIEMEHTAPHbIX (YHKIMI M BBIYUCIATH HHTErpai mo ¢opmyne HproToHa-
JleiiOnuma;

HaXOJUTh IUIOUIA/IU TUIOCKUX (GUTyp U 00BEMBI TEN € IOMOIIBIO MHTErpaa;

MMETh IPEICTaBICHUE O MAaTEMAaTHYECKOM MOJCIMPOBAHMM HA IIPUMEPE COCTABIICHUS
muddepeHInanbHbIX YpaBHEHUH;

pelaTh NpUKIaJHble 3a/la4i, B TOM YHCIE COLMATIbHO-IKOHOMHUYECKOTO M (PU3UYECKOTO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuyecTBo yacoB

Ne HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI K JeKTPOHHEIE (LHPPOBHIC)
n/n pasi PorPp Bcero OHTPOTLHBIC o0pa3oBaTe/bHbIEe pecypchl
padoThI
M i .M .
|| Panmoamsstc ypamnerns n nepancricraa, Crctevss 2 ) ubaorea LIOK
N N ' https://m.edsoo.ru/7f4131ce
JUHEHHBIX YpaBHCHUN
2 Oynkuuu u rpapuku. CrenenHas GyHKIUS C LETbIM 12 1 bubnuorexa [JOK
HOKa3aTesneM https://m.edsoo.ru/7f4131ce
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1 bubnuoreka [IOK
HppannoHaipHble YpaBHEHUS https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 [TokazarensHas pyakius. [lokazarenpHbIe ypaBHEHUS 10 1 https://m.edsoo.ru/7f4131ce
5 Jlorapudmuueckas ¢pyakius. Jlorapupmudeckue 18 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f4131ce
6 TpuronomeTprdecKkue BEIPAKCHUS U YPaBHEHUS 22 1 bubmmorexa HOK
https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
8 HenpepsiBabie pynkmuu. [IponsBoanas 20 1 https://m.eds0o.ru/7f4131ce
. bubmuoreka [JOK
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIS 3HAHUN 5 2 https://m.eds00.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

KoJsimyecTBo yacoB
Ne DJIeKTpOHHbIE (LI (POBbHIE)
HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI KonTpoJbHble
n/n Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI
. . bubnuotexa [JOK
1 HccnenoBanue GpyHKIMN ¢ TOMOIIBIO POU3BOIHOM 22 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [{OK
2 Tepsoobpasnast u uHTerpan 12 . https://m.edsoo.ru/7f4131ce
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIUMA. 14 1 bubnuorexa [JOK
TpuroHoMeTpuiecKre HepaBeHCTBA https://m.edsoo.ru/7f4131ce
4 HppaumnonanbHble, NOKa3aTeIbHbIE U 24 1 bubnuorexa [JOK
norapuMUUECKre HepaBeHCTBA https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
> Kommiekchbie urcia 10 . https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
6 HatypanbHble u nensie yncna 10 1 https://m.edsoo.ru/7f4131ce
7 CucTteMbl pallMOHAIIBHBIX, UPPAIMOHATBHBIX 12 1 bubnuorexa [JOK
MMOKa3aTeIbHBIX U JIOTapu()MUIECKUX YPaBHCHHUH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
8 3azasu ¢ napameTpamn 16 . https://m.edsoo.ru/7f4131ce
. bu6mmoreka [JOK
9 [ToBTOpenue, 060061IeHNE, cCCTEMaTU3allKs 3HAHUI 16 2 https://m.edso0.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://m.edsoo.ru/7f4131ce
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YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» Marematuka: anreOpa U Hadajla MaTEeMaTHYEeCKOTO aHajm3a, reoMeTpus. Airedpa W Havaa
MatemaTudeckoro anamm3a, 10 kmacc/ Komsrua HO.M., Txauea M.B., ®emopoa H.E. u
npyrue, AkimonepHoe oomectBo «M3narenscTBo «IIpocBemenue»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
"Meroanueckue pexkomenaanuu. 10, 11 knaccer" Komsirun FO. M., TkaueBa M.B. u apyrue.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

* Poccuiickas anekrponHas mkona - https://resh.edu.ru

» «EnuHOE 0KHO J0cTyma K 00pa3oBaTelbHbIM pecypcam»- http://windows.edu/ru
* «EnuHas kommekus nudpoBeIX 00pa30BaTEIbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru

* «DenepanbHbIN LIEHTP UHPOPMAILIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru,http://eor.edu.ru

* ®I'BHY «®UIIN» https:/fipi.ru

* Caiit MunucrepcTBa obpazoBanus u Hayku P® http:/www.mon.gov.ru

* Cainit PocoOpazoBanus http://www.ed.gov.ru

» denepanpHbIil opTan «Poccuiickoe obpazoBanue» http:// www.edu.ru

* Poccuiickuii oOpazoBatenbHblid iopTan http://www.school.edu.ru

* Karanor y4eOHbIX n31aHUH, JIEKTPOHHOTO 000PYIOBAHUS U AIEKTPOHHBIX
00pa3oBaTeNIbHBIX pecypcoB I obmiero oopazosanus http://www.ndce.edu.ru
* [IIxonpHbIH mopTan http://www.portalschool.ru

» OenepanbHblil nopTan «MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
oOpazoBanum» http://www.ict.edu.ru

* Poccuiickuii mopTait OTKpeITOTO 0OpazoBanus http://www.opennet.edu.ru

* ['azera «1 ceHts16ps» www. Iseptember.ru

* XKypnan «Hayka n o6pazoBanue» www.edu.rin.ru

* Canit uznarensctBa «Benrana-I'pad www.vgf.ru

* CaniT uznarensctBa «JIpoda» www.drofa.ifabrika.ru
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