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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas nmporpamma yuyeOHOTO Kypca «Anredpa W Havaja MaTeMaTHYECKOTO aHalIn3a» 0a30BOTO YpoBHs s oOydaronuxcs 10 —11
KJlaccoB pa3paboTaHa Ha ocHOoBe denepalbHOr0 rocyAapCTBEHHOrO O00pa30BaTENbHOIO CTaHAapTa CpelHero oouero obdpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMH, MPEIBIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPaIULMiA POCCHUICKOTO
oOpazoBanus. Peanmuzamms mnporpaMMbl O0ECIIEUMBAET OBJIAJACHUE KIIOYEBBIMH KOMIIETCHIIMSMHU, COCTABIISIOIIUMH OCHOBY JUIs
CaMOpa3BUTHS U HEMPEPHIBHOIO 00pa30BaHUs, LEIOCTHOCTh OOLIEKYIbTYPHOIO, JIMYHOCTHOTO U TO3HABATEIBLHOTO Pa3BUTHS JIMYHOCTU
o0y4Jaronmxcs.

BOCIIUTATEJIbHBIN INOTEHIUAJI KYPCA «AJI'EBPbI»
BocnurarensHplii TOTEHIMANI TpeAMETa «AJiredpa M Hayaja MaTeMaTHYeCKOro aHajaum3a» B COOTBeTCTBUU ¢ [Iporpammoit
BOCIIUTAHHUSI peaIu3yeTcs yepes:
- MPUBJICYCHWE BHHUMAHUs OOYYAIOIIMXCS K I[IEHHOCTHOMY acCIleKTy H3y4aeMbIX Ha YypOKaxX SBJIICHHH, OpPraHW3aIlMi0 UX padOTHI C
MOJTy4aeMO Ha YpOKE COLMAIbHO 3HAYMMON MH(OpMAIMEl — WHUIIMHPOBAHUE €€ OOCYXICHUS, BBICKA3bIBAHHUS OOYYAIOIIUMHUCS CBOETO
MHEHHUS 110 €€ MOBOAY, BHIPAOOTKM CBOETO K HEH OTHOILICHHUS;
- JCMOHCTpAlMI0 OOydYaloImUMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO TIOBEJCHUS, IMPOSBICHUS YEIOBEKOIIOOWS U
JT00pOCEPIEYHOCTH, Yepe3 MoA00P COOTBETCTBYIOUINX TEKCTOB JIJIsl UTEHUS, 33/1a4 AJIsl pEeLISHUs], MPOOJIEMHBIX CUTYalUi /Uit 00CYKIeHUs B
KJlacce; MPUMEHEHHE Ha YpOKaXx MHTEPAKTUBHBIX (GopM paboThl ¢ OOYYArOIIMMHCS: HWHTEIIEKTYalbHBIX WIP, CTUMYIHPYIOIINX
MMO3HABATENIbHYI0O MOTHUBALIMIO O0YUYaIOIINUXCA; TUAAKTUYECKOTO TeaTpa, T/Ie MOJIyYeHHbIE Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B TEATPATBbHBIX
MOCTAaHOBKAX; TUCKYCCUN, KOTOPBIE TAaIOT 00YJArOIIUMCSI BO3MOKHOCTh ITPHUOOPECTH OMBIT BEACHHS] KOHCTPYKTUBHOTO JIMAJIOTa; TPYIIOBOM
paboTsl WK paboThI B Mapax, KOTOPHIE y4aT 00yJarOIMUXCsl KOMaHIHOM paboTe ¥ B3aUMOJICHCTBUIO C IPYTUMHU 00 yUJaIOITIMUCS;
- WHUIMUPOBAHUE U TOJACPKKY MCCIEIOBATEIHCKON NEATETFHOCTH OOYYaroNIMXCsl B paMKaxX peau3allid UMHU WHIUBUIYAIbHBIX W
TPYMIIOBBIX HCCIENOBATENFCKUX IMPOEKTOB, YTO JacT OOydYaromMMCS BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSITENILHOTO pPEIlleHUs
TEOPETUUECKON MPOOIIeMbI, HABBIK TeHEPUPOBaHUS U 0POpMIIeHHsT COOCTBEHHBIX UAEH, HABBIK YBAKUTEIBHOTO OTHOIICHUS K UY)KUM UJCSIM,
odOopMIIEHHBIM B paloTax JIpyruxX HCCIEIOBATENICH, HaBBIK IMYOJMYHOTO BBICTYIUICHUS Tepel] ayAUuTOpUed, apryMEHTHPOBAHHUS U
OTCTaWBaHUA CBOEH TOYKHU 3PECHHUSI.
HEJN N3YUYEHUSA YYEBHOI'O KYPCA
Kypc «Anrebpa u Hayama MaTeMaTUYecKOTO aHAIM3a» SBISETCS OAHMM W3 HauOoJee 3HAUMMBIX B MPOrpaMMe CTApIICH IIKOJIBI,
MMOCKOIIBbKY, C OJHOW CTOPOHBI, OH 00ECIIEYNBAET MHCTPYMEHTAIBHYIO 0a3y U U3YYEeHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IpYron
CTOPOHBI, (HOPMUPYET JIOTHIECKOE U a0CTPAKTHOE MBIIUICHUE YJaIINXCsS Ha ypPOBHE, HEOOXOAMMOM JJIsl OCBOCHUSI KypCOB MH(POPMATHUKH,
00I11eCTBO3HAHMS, HICTOPUH, CIIOBECHOCTU. B paMKax TaHHOTO Kypca ydaliruecs OBIaJeBalOT YHUBEPCATbHBIM S36IKOM COBPEMEHHOW HAYKH,
KoTopasi GOpMyIHPYyeT CBOH TOCTHXKEHUSI B MaTeMaTU4YeCcKoi popme.
Kypc anreOpbl 1 Hayanm MaTeMaTHYECKOTO aHAllM3a 3aKJIa/lbIBACT OCHOBY I YCICIIHOTO OBJAJCHUS 3aKOHAMU (DU3HMKH, XUMUH,
OMOJIOTUH, TOHMMAHUSI OCHOBHBIX TCHJCHIIMM SKOHOMHMKH W OOINECTBEHHOW J>KW3HH, IMO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX



U(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIIOIB30BaTh UX B MOBCETHEBHOM JKU3HU. B TOke BpeMs oBnajieHue aOCTpaKTHBIMU
U JIOTUYECKU CTPOIMMH MaTeMAaTHYECKMMHU KOHCTPYKIMSIMU Pa3BUBAET YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh MUCTUHHOCTb
YTBEp)KJIEHHsI, MCII0JIb30BaTh 00OOIIEHHE M KOHKpPETH3alMio, abCTparupoBaHHE M aHAJIOrMI0, GOPMHUPYET KPEaTUBHOE M KPUTHYECKOE
MbIlUIeHHE. B Xoe n3yyeHus anreOpsl M Haual MaTeMAaTHYECKOTO aHaJIn3a B CTAPILEH IIKOJIE yYaliuecs MOdyJYaroT HOBBIM OIBIT PEIICHHS
IIPUKIIAJHBIX 3a/a4, CaMOCTOATEJIBHOIO IIOCTPOCHHSI MATEMAaTUYECKUX MOJEIEH PEAJbHBIX CUTYallMi M WHTEPIPETAlHMH I10JTYyYEHHBIX
pELICHN!, 3HAKOMATCA C IPUMEpaMM MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B INPUPOJE, HAYKE M B HCKYCCTBE, C BBLIAIOIIHUMUCS
MaTEMaTUYECKUMHU OTKPBITUSAMU U UX aBTOPAMH.

Kypc oOnamaer 3HaYMTENbHBIM BOCHUTATENBHBIM IOTEHIMAJIOM, KOTOPBIM peanu3yeTcs Kak uepe3 y4eOHBIH MaTrepua,
CTIOCOOCTBYIOMMK  (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M uepe3 crneunuky y4deOHOW MAeATeNbHOCTH, TpeOyromen
CaMOCTOSITEJIbHOCTH, aKKYPAaTHOCTH, TPOJOJIKUTEIbHON KOHLIEHTPALUY BHUMAHUS U OTBETCTBEHHOCTH 32 IIOJyYEHHBIN PE3yJIbTaT.

B ocHoBe MeToMKM 00ydeHus anredpe 1 HayajgaM MaTeMaTHYeCKOro aHaIu3a JISKUT AEATEIbHOCTHBIN MPUHIIMIT O0yUYEeHHUS.

CrpykTypa Kypca «Anredpa M Hayajga MaTeMaTHYECKOIO aHAIM3a» BKIIIOYAET CIEIYIOLIUE COACPKATEIbHO-METOAMYECKUE JINHUM:
«Yucna u BeruucHeHus», «OyHKuuu u rpadukm», «YpaBHEHUS U HEpaBEHCTBa», «Hawama mMaTemarndyeckoro aHaimms3ay, «MHOXKECTBa U
noruka». Bce ocHOBHbIE conepKaTeIbHO-METOAMYECKHE JMHUM M3Y4aloTCs Ha MPOTSDKEHUM JBYX JieT OoOydeHMsl B CTaplluei IIKOJIE,
€CTECTBEHHO JOIOJIHAS APYr ApYyra U IOCTEIEHHO HAChIIAsCh HOBBIMU T€MaMH U paszaeiaMu. J[aHHBIA Kype sBIIETCS MHTEIPAaTUBHBIM,
MIOCKOJIBKY 0OBeIUHSET B cede coaepKaHHe HECKOJbKMX MAaTeMaTH4EeCKUX JAWCLUUIUIMH: anredpa, TPUTOHOMETPHs, MaTeMaTH4YeCKUil
aHaJln3, Teopusi MHOXecTB U Ap. Ilo Mepe Toro kak ydwamiuecs OBJaJeBalOT BCE Oosiee MIMPOKUM MATEMAaTHUYECKUM armapaToM, y HHUX
MoCJe10BaTeNbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MaTEMATHYECKYIO MOJIEIb PeaJIbHOM CUTYaIlMH, IPUMEHSATh 3HAHUS,
NOJydeHHble B Kypce «Anrebpa W Hayajga MaTeMaTHYeCKOro aHaiu3a», M8 pPeLIeHHs CaMOCTOSTEIbHO C(HOpMYyIUPOBAHHOM
MaTeMaTHYECKON 3a/1a4H, a 3aT€M HUHTEPIIPETUPOBATH ITOJyYECHHBIN PE3YJIbTAT.

CopepxarenpHo-MeTOIMYEeCKass JUHUS «Yucna W BbIUMCIEHMS» 3aBepuiaeT (OPMUPOBAHHWE HABBIKOB  HCIOJb30BaHUS
JeWCTBUTENBHBIX YKCE, KOTOpoe ObUIO HA4aTO B OCHOBHOM IIKosie. B crapmieil mkone ocoboe BHHUMaHue yaensercs (HOpMUPOBAHUIO
IIPOYHBIX BBIUYMCIUTENBHBIX HABBIKOB, BKIIOUYAIOMIUX B ce0s MCHOJIb30BAHUE PA3IUYHBIX (JOPM 3alUCH JIEHCTBUTEIBHOTO YUCIA, YMEHHE
paIMOHAIbHO BBINOIHSTH AEUCTBUS C HUMH, JI€NIaTh NPUKHUJIKY, OLICHUBATh pe3yabTaTr. O0ydaromuecs MOay4aroT HaBbIKU MPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHUS JEHCTBUI C YHUCIIaMH, 3allMCAaHHBIMU B CTaHJApPTHON (opMe, HCIONb30BaHHUS MaTeMaTHYEeCKHX KOHCTAHT,
OLICHUBAHHUsI YUCIIOBBIX BBIPAKEHUM.

JIuHus «YpaBHEHUS U HEPABEHCTBA» pealln3yeTcs Ha MPOTSKEHUU BCero 0OyueHHs B CTapIIe IKoJje, HOCKOJIbKY B KaKJIOM pasJiene
MPOrpaMMbl MPETYCMOTPEHO pPELIeHHE COOTBETCTBYIOMMX 3adad. OOyuaroluecs: OBJa/eBAOT PAa3IMUYHBIMU METOJIaMU PEIICHUS IEJNbIX,
paloOHaIbHBIX, UPPAIMOHAIBHBIX, MMOKA3aTEIbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHI, HEPAaBEHCTB U UX CHCTEM.
[Tonmy4yeHHbIEe YMEHUS HUCHOIB3YIOTCS MPHU UCCIIEOBAaHUU (PYHKUUH C MOMOINBIO NMPOM3BOAHOM, PEIICHUH MPUKIAAHBIX 33Jad U 3a7a4y Ha
HaXOXXJICHUE HauOOJBIINX U HAUMEHBIINX 3HAUeHUH (QyHKIuH. JlaHHas coxepkaTenbHas JMHUS BKIIOYAeT B cedsl Takxke (popMupoBaHue
YMEHUH BBINONHATE pacu€Tel Mo ¢GopMmyiaM, NpeoOpa3oBaHMs ILENbIX, PAUOHANBHBIX, HUPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHX



BBIpQ)XEHUH, a TaKKe BBIPAKEHUH, COJepKalNX CTENeHH U Jorapudmsl. braronaps uzyueHuro anredpanyeckoro Marepuaia MpoUCXOIuT
JanbpHellee pa3BUTHE aITOPUTMHUUYECKOIO U aOCTPAKTHOTO MBIIIJICHUS Y4alIuXcsi, (GOPMUPYIOTCS HABBIKU JEAYKTHUBHBIX PacCyXIEHUH,
paboThl C CUMBOJBHBIMH (hOpMaMHM, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE€ PaBEHCTB M HEpaBEHCTB. Auredpa
npeiaraet 3h(eKTuBHbIE MHCTPYMEHTHI Ul PEUICHUs MPAKTUYECKUX UM €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJIATHO JAEMOHCTPHPYET CBOU
BO3MO>KHOCTH KaK s13bIKa HAyKH.

ConepxatenbHo-MeToandeckas JUHUS «DYHKIMU U Ipa@UKu» TECHO IeperuieTaeTcs ¢ IPYTMMHU JIMHUSMHU Kypca, IOCKOJIBKY B
KaKOM-TO CMbICIe 3aJaéT IOCIeI0BaTeIbHOCTh M3Y4EHHUs Marepuana. M3yueHue CTeneHHOW, IOKa3aTelbHOM, jorapugmuyeckon u
TPUTOHOMETPHUYECKUX (DYHKIMHA, UX CBOMCTB M Irpa)uKOB, UCIOJIb30BaHHE (DYHKIIMIA JUIS pelIeHus 3a1a4 U3 APYruX y4eOHbIX MPEIMETOB U
peaJIbHOM KU3HU TECHO CBSA3aHO KaK C MaTeMaTHYECKMM aHAJIW30M, TaK U C PELICHHMEM ypaBHEHUN M HepaBeHCTB. IIpu 3Tom Gosbiioe
BHUMaHME yJenseTcss (OpMHUPOBAHUIO YMEHMs BbIpaxaTb (hOpMyJaMH 3aBHCHMOCTH MEXAY Pa3IMYHBIMU BEJIWYMHAMH, UCCIIEAO0BAThH
MOJIy4eHHble (DYHKIMH, CTPOUTh UX rpaduku. Martepuayn 3TOH COAep)KaTelbHOW JMHUM HAalleJeH Ha pa3BUTHE YMEHMH U HAaBBIKOB,
MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIMYMHAMU B pPa3NUYHON (opMe: aHAIUTHYECKOH, rpadudeckoil m cioBecHoil. Ero
M3yYeHHE CIIOCOOCTBYET PA3BUTHIO AITOPUTMHYECKOTO MBIIUICHHS, CHOCOOHOCTH K OOOOIICHUIO M KOHKPETHU3alUHU, HMCIOJIH30BAHUIO
aHAJIOTUH.

ConepxarenbHast nHus «Havana MareMaTHUeCKOro aHajau3a» MO3BOJISET CYIIECTBEHHO PaCIIMPUTh KPYTr KaK MaTeMaTHUECKUX, TaK
U TPHUKJIAJHBIX 3a/a4, JOCTYIHBIX O0YyYarolMMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTHh HMCCIEAOBATH U CTPOUTH Ipa@uku (yHKUIUH,
OTpeAeNATh UX HauOOJIbIINE U HAUMEHbBIINE 3HAYEHUs, BBIUUCIATH MJIOW@AaAu (GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccos. [laHHas coneprkaTenbHas IMHUS OTKPBIBAET HOBBIE BOZMOXKHOCTH IIOCTPOEHUSI MAaTEMaTUUECKUX MOJENIEH PEANIbHBIX CUTYyalluH,
HaXOXJACHHUS HAWIYYIIEro pPELIEHUS B NPUKIAJHBIX, B TOM YHCJIE COLHUAJIBHO-DKOHOMHUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTHYeCKOIo aHalKu3a CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIbHO-IIOTMYECKOTO U KPEaTUBHOTO MBILUIEHUS, (OPMUPOBAHUIO
YMEHHMI paclo3HaBaTh MNPOSBICHMS] 3aKOHOB MaTeMaTHKHW B HayKe, TEXHHKE M HCKyccTBe. OOywaroniyecs y3HAlOT O BbLIAOIIMXCS
pe3yJibTaTax, MOJy4YEHHBIX B XOZ€ Pa3BUTHS MaTEMATUKH KaK HayKH, U UX aBTOpax.

CopepxarenpbHO-MeTONYECKAs TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM IIOCBAIIEHA DJIEMEHTAaM T€OpUU MHOXeCTB. TeopeTnko-
MHOKECTBEHHBIE TPECTABIECHUSI MPOHU3BIBAIOT BECh KypC IIKOJIBHONW MaTeMaTHKW W MpeajaraloT Haulosiee yHUBEPCaIbHBIA SI3BIK,
OOBEIMHSIOMNN BCE Pa3/ieibl MATEMAaTUKHU U €€ MPHJIOKEHUH, OHU CBSA3BIBAIOT pa3Hble MaTEMaTHYECKHUE JUCLUUIUIMHBI B €IMHOE IENOoe.
IToaTOMy Ba)XHO J1aTh BO3MOYKHOCTb IIKOJIBHUKY NOHMMATh TEOPETUKO-MHO>KECTBEHHBIN S3bIK COBPEMEHHOW MaTEMAaTUKH M UCIIOJIb30BATh
€ro JIJIs1 BBIPQXKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa um Hauana MaTEeMaTHMYECKOrO aHalW3a» MPHUCYTCTBYIOT TaK)K€ OCHOBBI MAaTEMAaTHYECKOTO MOJETUPOBAHUSA,
KOTOpbI€ TpU3BaHbl CHOPMHUPOBATH HABBIKM IOCTPOCHHUS MOJEIEH peaJbHBIX CUTYyalluid, MCCIENOBAaHUS STHUX MOJENeld C TMOMOIIbIO
amnmapara aareOpbl 1 MaTeMaTHYEeCKOTO aHaJlM3a M WHTEPHpPETalluy MOJTYyYeHHBIX pe3ynbTaToB. Takue 3aJaHus BIIETEHBI B KaXKABIM U3
pa3fesoB MporpamMmbl, IOCKOJIBKY BECh Marepual Kypca LIMPOKO HCIIOJIB3YeTCsl [UIsl pelleHus NpUKIaAHbIX 3ajgad. llpu pemenun
peanbHBIX MPAKTUYECKMX 3aJay ydalluecs pa3BUBAIOT HAOIIOAATENbHOCTb, YMEHHE HAXOAMThb 3aKOHOMEPHOCTH, a0CTparupoBaThCs,



MCTOJIb30BaTh aHAJIOTHI0, 0000IIAaTh U KOHKPETHU3UPOBaTh Mpodiemy. [esaTeabHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a7a4 OpraHu3yeTcs B MPOLEcce H3YUEHHs BCEX TeM Kypca «Airedpa 1 Hayajaa MaTeMaTH4ecKoro aHalu3ay.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B y4e6HOM I1aHe Ha U3ydeHue Kypca anreOpbl U Hayajl MaTEMaTUYECKOTO aHaIN3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B HEZEIIO
B 10 knacce u 3 yaca B Hezento B 11 knacce, Bcero 3a aBa roga o0ydenus — 170 gacos.

JUis  KaxJoro Kiacca IIPEIyCMOTPEHO pe3epBHOE Yy4eOHOE BpeMs, KOTOPOE MOXKET ObIThb MCHOJIb30BAaHO Y4aCTHHKAMU
00pa3oBaTeNbHOrO Tpolecca B IEIsIX (OPMHUPOBAHMS BapUATHBHOW COCTABIIONICH 0Opa30BaTENbHOrO MpOIECCa U PaCHpeieNseTcs
YUUTENIEM B paMKax KaJIeHAapHO-TEMaTH4eCKOro rianupoBanus. [Ipu 3Tom obs3arenbHas (MHBapHAHTHAs) YaCTh CONEPXKAHUS MPEIMETa,
yCTaHOBIICHHAs! paboueil mporpaMMoii, U BpeMs, OTBOAMMOE Ha €€ N3y4eHne, JOIDKHBI ObITh COXPAaHEHBI IOJTHOCTBIO.



COJAEP/KAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciia 1 BBIYMCICHUSA

PanyonaneHele yncia. OOBIKHOBEHHBIE U AECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE NMEPHOANUYECKUE IpoOU. ApudMeTHUecKre onepanuu ¢
palMoHaNBFHBIMU YUCIIAMH, TpPeoOpa30BaHUs YHCIOBBIX BbIpakeHUH. llpumeHenue npoOel M MPOLEHTOB JUIS PEUICHUs NPUKIAIHBIX 3a1ad M3
Pa3IMYHBIX OTpacCel 3HAHUW U pEeAIbHOM JKU3HH.

JlelicTBuTenpHbIC Yncia. PaninoHanpHble 1 UPpalOHAJIbHBIE YKCIa. Apu(pMeTHUECKUE ONepaliy ¢ AeHCTBUTENbHBIMU unciamu. [Ipubnuxénnsle
BBIUNCJICHHMS], TPAaBUJIa OKPYIJICHUS, IPUKKUJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ uenbiM nokaszareneM. CranjpaptHas ¢(opMma 3anucd JeHcTBUTENBHOrO uucna. lcenonb3zoBaHue mnoaxondiied (opmMbl 3amucu
JICHCTBUTEIIBHBIX YMCEN IS PEIICHMS IPAKTUYECKUX 3a1a4 U IIPEACTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaIbHON cTeneHu. J{edcTBHs ¢ apu(METHUECKUMI KOPHIMHU HATYPAIBHOM CTEIICHH.

CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOIO apryMeEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBIE TPE0OPA30BAHNS.

[IpeoOpazoBanne TPUTOHOMETPHUUECKUX BbIpakeHNH. OCHOBHBIE TPUTOHOMETPUYECKHE (HYOPMYJIBI.

YpaBHeHuUE, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pellieHre HepaBeHCTBAa. MeTo UHTEPBAJIOB.

Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPABHEHUHN U HEPABEHCTB.

Pemrenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPAaBEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

[TpuMeHeHne ypaBHEHUH M HEPABEHCTB K PEIIEHUI0 MaTeMaTUYeCKHUX 3a1a4 U 3aJjad U3 pa3IMyHbIX 00JacTell HAyKu U peaabHOM KU3HU.

DOyHKIUH U rPpapuKu

@yHK1Ms, criocoOs! 3aganus pyHkiun. ['paduk yHkunu. Bzaumuo o6patHble pyHKINU.

Ob6unacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHni pyHkuuu. Hynu @ynkuuu. [lpomexxyTku 3HakonocTosiHcTBa. YETHBIE 1 HEUETHBIE QYHKIUH.

CrenenHas GyHKIHMS C HATYpaJbHBIM U LIENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENEHH.

Tpuronomerpuyeckas OKpyKHOCTb, OIPECTICHIE TPUTOHOMETPUIECKUX (PYHKIUI YHCIOBOTO apryMeHTa.

Hauyana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BaTEIbHOCTENH. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.

Apudmernueckass U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromias reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YyObIBaroIei
reoMeTpu4ecKon rmporpeccuu. opmyiia CI0KHBIX MPOLEHTOB. Mcnonb30BaHne IPOrpecCuy s PELICHUs pealbHbIX 3a/1a4 IPUKJIAAHOIO Xapakrepa.

MHoskecTBa U JIOTHKA

MHoOecTBO, ornepaunu Haja MHOKecTBaMH. [[uarpammbl Jitnepa—Benna. [IprumMeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara Jijisi ONUCaHUs
peaNbHBIX MPOLECCOB U ABICHHM, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.



11 KIIACC
Yuciia 1 BLIYHCICHUA
HatypanbHble u nensle uncina. [Ipu3Haku JenMMOCTH LIEIBbIX YHACE.
Crenens ¢ panmoHanbHbBIM ITOKa3areneM. CBONCTBA CTEIECHH.
Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTapH(PMBI.
YpaBHeHHUs M HEPABEHCTBA
[TpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIMX JIOTApU(MBI.
[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPKAIINX CTEIIEHU C pallMOHAbHBIM IIOKA3aTEIEM.
ITprMeprl TPUrOHOMETPUUECKHUX HEPABEHCTB.
[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.
CucreMbl TUHEIHBIX YpaBHEHUN. PerleHne NpuKIagHbIX 3a1a4 ¢ IIOMOILBIO CHCTEMBI TMHEWHBIX YPaBHEHUH.
CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.
[Ipumenenue ypaBHEeHU, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKHX 3a]a4 U 3a]a4 U3 pa3IMuHbIX o0JacTell HayKu U pealibHOM JKU3HH.
DyHKIUH U TPaGUKH
Oynkuus. [Tepuoanueckue Gpynkuuu. [lpomexxyTkn MOHOTOHHOCTH (DYHKIIMHU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIIMH. Hanbosnblee u HauMeHbIee

3HA4YCHUC CI)YHKI_II/II/I Ha IMPpOMCIKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaQUKH.

[lokazarenbHas u norapudmuueckas QyHKIUHU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUUHN Tl pellieHUs ypaBHEHUN U IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (GYHKUUN IS MCCIEJOBAHUS IMPOLECCOB U 3aBHCUMOCTEH, KOTOpblE BO3HMKAIOT NPH PEUICHHWU 3ajad U3 APYrux

y4€OHBIX MPEIMETOB U peaTbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepoiBable pyHKIMU. METO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM.

[TpousBoaHbIe AeMeHTapHbIX PyHKINNH. DOpMyIbl HAX0XK/IEHUS IPOU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO (YHKITHIA.

[TpuMmeHeHre POU3BOIHOM K MCCIeI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHne HanboIblIero 1 HauMeHbIIEro 3HaYeHUs

(GyHKLIUHU Ha OTpE3Ke.

HpI/IMCHCHI/IC HpOPI3B0,[IH01>i AJId HAXOKACHUA HAWJIYUIICTO PCHICHUA B NPUKIIAAHBIX 3aJavax, JJId ONMPCACICHHUA CKOPOCTHU IpPOoLecca, 3aJaHHOT0

dbopmyroit unu rpadurom.

[TepBooOpaznas. Tabnuia mepBoOOPA3HBIX.
WuTerpan, ero reomerpuyeckuii u pu3udeckuii cMpici. Beruncienue unrerpana no ¢popmyne Herorona—Jlelioauna
IINIAHUPYEMBIE PE3YJIbTATBI



OcBoenne y4yeOHOro mpenmera «MaremaTHKay TOJDKHO OOECleYMBaTh JOCTH)KEHHE HAa YPOBHE CpPEAHEro oOIiero oOpa3oBaHMs CIIEIYIOIIUX

JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJabTaThl OCBOEHUS POrpaMMbl ydeOHOro npeamera «MaTeMaTuka» XapaKTepUu3yrTCs:

I'pasxnanckoe BoCIIUTaHUE:

c(OPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIMH 00YYaAIOIIET0Csl KAK aKTHBHOTO M OTBETCTBEHHOT'O WJICHA POCCUIICKOT0 00IIecTBa, MPEACTABICHUEM
0 MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPa)kKAaHCKOro oOuiecTBa (BbIOOPBI, ONPOCH U IIp.),
YMEHHUEM B3aUMOAEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKI[UAMHU U HA3HAUCHUEM.

[TaTproTHyeckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON IPa’kJaHCKOM MAEHTUYHOCTH, YBaXKEHHUS K MPOLLIOMY M HACTOAILLEMY POCCHUICKON MaTeMaTUKHU, HIEHHOCTHBIM
OTHOILLIEHUEM K JOCTH)KEHHSIM POCCHHCKUX MAaTEMaTUKOB M POCCHUHCKOM MAaTeMaTU4E€CKOM WIKOJIBI, K MCIOJb30BAaHUIO 3TUX JOCTH)KCHHM B IPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JTYXOBHBIX IEHHOCTEH POCCHIICKOTO Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHUS, CBA3aHHOTO C
IPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HAyKU U I€ATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAYILIETO.

DcTeTn4ecKoe BOCIIUTAHNUE:!

JCTETUYECKUM OTHOLIEHHEM K MHpY, BKJIIOYas 3CTETHUKY MaTeMaTHMYECKUX 3aKOHOMEpHOCTel, OOBEKTOB, 3ajad, pEIIeHHH, paccyXIeHH;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJI0B HCKYCCTBA.

®u3nYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHUs NMPHUMEHATh MaTeMaTHYecKHe 3HaHMsS B MHTEpecax 3/0pOBOro M 0Oe30macHoro oOpas3a >KU3HH, OTBETCTBEHHOTO
OTHOILIEHHUsI K CBOEMY 3/I0pPOBBIO (310pOBO€ MHTaHUE, COATAHCHPOBAHHBIA pPEXHMM 3aHATUH M OTIbIXa, peryispHas (uizndeckas aKTUBHOCTH);
(U3MYECKOT0 COBEPILIEHCTBOBAHUS, TP 3aHATUSIX CIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAaHUEM ILIEHHOCTU TPYAOIIOOUS; HHTEPECOM K pa3IMyHbIM chepaM NpodecCHOHANBHOMN AeATeIbHOCTH, CBA3aHHBIM C
MaTeMaTHKOW U e€ NPUI0KEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD OyayIiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE IJIaHbI,
TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYecKOMYy OOpa3oBaHHUIO M CaMOOOpa30BaHUIO Ha MPOTSKEHUHM BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIMICHUH MPAKTUYECKUX 3a]1a4 MATEMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHNUE:!

c(OPMHPOBAHHOCTBIO JKOJIOTUYECKOH KYyJIbTYpPbI, TOHUMAaHUEM BIIMSHUS COIMAIBHO-IKOHOMHUYECKUX IMPOILECCOB Ha COCTOSHHE MPHUPOTHON U
COLMAJIIBHOW Cpezbl, OCO3HAHHEM TIJI00AJBbHOIO XapakTepa HKOJIOTMYECKHX IMpoOJeM; OpUeHTaluell Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHWH i
peleHus 3a1a4 B 00J1aCTH OKPYXKAOIEH cpelibl, INIAHUPOBaHMS OCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIIEACTBUH JUIs OKPY’KAIOILIEH Cpebl.

IlenHocTH Hay4HOrO NMO3HAHUS:



c(OpPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOILECTBEHHOH NMPaKTHKH, TOHUMaHUEM
MaTeMaTHYECKOM HAyKH Kak c(hepbl 4eTOBEUECKOM JAeATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYMMOCTH JUIA Pa3BUTHUS LHUBUIN3ALNH; OBJIAICHUEM S3bIKOM
MaTeMaTHUKd M MaTeMaTU4eCKOH KyJIbTYpOH Kak CpeJCTBOM IIO3HAHUS MMpa; TFOTOBHOCTBIO OCYLIECTBISATH IMPOEKTHYIO U HCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpeameTHbie pe3yiabTaThl OCBOCHUS IPOrpaMmbl ydeOHOro mpeamera «MaTemMaTukay XapaKTEpPHU3YIOTCS OBJIAJICHMEM YHHUBEPCAIbHBIMU
NO3HABAMENILHBIMU OeliCNBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU 0CUCMBUAMU, YHUBEPCATbHBIMU Pe2YIIMUBHLIMU OelCTN8USMU.
1) Vuusepcanvuvie nosnasamenvhvle Oeticmsus, 0becneuusarom Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECcos 0bYyHaowuxcs (oceoenue

Memo008 NOZHAHUS OKPYICAIOUE20 MUPA,; NPUMEHEHUe 102ULeCKUX, UCCIe008amenbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).
Ba3oBrlesiornueckueneicTBU

BBISIBJISITH W XApaKTEPU30BaTh CYILECTBEHHbIE IPU3HAKK MATEMAaTUYECKUX OOBEKTOB, IOHATUM, OTHOLIEHUM MEXAYy MOHATUSIMU;
(bopMynupoBaTh ONpeAeaeHNs MOHATUI; YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIacCU(UKALMU, OCHOBAHUS Ul 0000IIEHHS U CPaBHEHMS,
KPUTEPUU IPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYIHPOBATH U IMPEOOPA30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE M OTpULATEIbHBIC, €IWHUYHBIC, YacTHBIE W OOIIUE,;
YCIIOBHBIE;

BBISIBIISATh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (haKkTax, TaHHBIX, HAOIIOACHUAX U YTBEPKACHUAX; MpeaIaraTh
KPUTEPUU JJI BBIABICHNS 3aKOHOMEPHOCTEU U POTUBOPEUU;

JleNaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX U MHAYKTHUBHBIX YMO3aKJIOUECHUN, YMO3AKIIFOUEHHU 110 aHAJIOTUH;
IIPOBOJAMTH CAMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MATEMaTHYECKUX YTBEPXKACHUU (TMpsSMble U OT MPOTUBHOIO), BHICTPAMBaTh apryMEHTAIUIO,
IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYAECHUS U BHIBOJIBI;

BBIOMpATh croco0 peuieHus yd4eOHOHM 3ajauu (CpaBHMBAaTh HECKOJIBKO BAapMAHTOB peEIIEHUs, BbIOMpaTh Haubojee MOAXOIAIUN ¢ ydEToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

BbazoBriencciaenoBaTenbCKUEIEHCTBUA:

HCIIOJIB30BATh BOIPOCHI KaK HCCJIeI0BATEIbCKUM HHCTPYMCHT IIO3HAHUA; (I)OpMy.HI/IpOBaTB BOIIPOCHI, (pI/IKCI/IpyTOH_II/IC npoTUBOpCUUC,
HpO6JICMy, YCTaHaBJIMBATb HCKOMOC U JAHHOC, (bOpMI/IpOBaTB TUIoTe3y, apryMCHTUPOBATH CBOIO MMO3UIIUIO, MHCHUC,

MMPOBOAUTE CaMOCTOATCIBHO CHJ'IaHI/IPOBaHHBII\/II OKCIICPUMECHT, HCCICAOBAHUEC 10 YCTAHOBJICHUIO O0COOCHHOCTEH MAaTeMaTHYECKOTO O6T)€KT3,
SABJICHUSA, ITPOLECCA, BBIABIICHHUIO 3aBHCHUMOCTECH MCKOY 06’I)GKTaMI/I, ABJICHUAMMU, ITPOLECCAMU,

CaMOCTOATCIIbHO (I)OpMyJ'IHpOBaTB 0606H_ICHI/I$I U BBIBOAbBI 11O PpE3yjibTaTaM HpOBC,Z[éHHOFO Ha6J'IIOI[CHI/ISI, UCCICO0BaHusA, OICHHBATH
AOCTOBCPHOCTD MOJIYUYCHHBIX PE3YJIbTATOB, BBIBOAOB U 0606LL[CHPII>1;

IMPOrHO3UPOBATE BO3BMOKHOC Pa3sBUTUC ITPOLECCA, a TAKKE BEIABUI'aTh ITPCAIIOJIOKCEHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBHAX.

Pa6ota ¢ nuadopmanmeii:

BBISBIISITH Ie(DUIMTHI HH(OPMALIUHU, TaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIIPOC U JUIS PEIICHUS 3a/1a4H;



BBIOMpPATh MH(POPMALMIO M3 HCTOYHMKOB PA3IMYHBIX THUIIOB, AaHAIW3UPOBATh, CHUCTEMAaTHU3UPOBATH M HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYpUPOBATh HH(OPMALIKIO, TPEJICTABIATH €€ B Pa3IMYHBIX (opMax, WILTIOCTPUPOBATH TpaduuecKH;

OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Ynusepcanvhvlie KOMMYyHUKamugHbvle Oeticmesust, 00ecneuusaron chopmuposaHHoCnb COYUAIbHBIX HABBIKOE 00VHAIOUWUXCSL.
OO01ienue:

BOCIIPUHUMATL U (bOpMy.]'II/IpOBaTB CYXKACHHUA B COOTBETCTBUHU C YCIOBUSAMH U LECIAMH 06H_IeHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIpAaXaTb CBOIO
TOYKY 3pC€HHA B YCTHBIX U IIMCBMCHHBIX TECKCTAaX, AaBaTh MMOACHCHUSA 110 XOAY PCUICHUA 3ala4i, KOMMCHTHUPOBATh HOHy‘leHHHﬁ PE3YJIbTAT,

® B X0j€ 00CYX/IeHUs 33/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXk/1aeMOi TeMbI, IPOOJIEMBI, PELIAEMOM 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJICHHbIE Ha
MIOWCK PEIICHUS; COTIOCTABIIATh CBOM CYXKACHUS C CY)KISHHSIMH JIPYTHX YYaCTHHUKOB JHaiora, OOHAPYKMBATh Pa3IMuMe M CXOJCTBO TO3UIIHI;
B KOPPEKTHOH popme popMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

® [IPE/CTaBIIATh PE3yJIbTaThl PEIEHUs 3aJau, SKCIIEPUMEHTa, MCCIEeOBaHUS, POEKTA; CAMOCTOSTEIbHO BBIOMpPATh (pOpMaT BHICTYIUICHUS C
y4€TOM 337124 NPEe3eHTALUU U 0COOEHHOCTEH ay TUTOPHH.

CoTpynHHUYECTBO:

® [IOHMMATh M HCIIOJIb30BAaTh IPEHMYILECTBA KOMAHJIHOM W HMHIMBHUIYaJbHOM paOOTHI MpU pelIeHHH Y4eOHBIX 3ajay; NPUHUMATH IEJb
COBMECTHOHM JIeSITEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, paclpenessiTh BUIbl padOT, JOroBapHBAThHCS, OOCYXKIATh
npoliecc M pe3yabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

® yYyacTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYk/IeHNs, 0OMEH MHEHH, «MO3rOBbIE IITYPMbI» U UHBIE); BHIMOIHATH CBOIO YacTh pabOThI U

KOOPpAWHHPOBATH CBOU I[GflCTBI/ISI C JpyruMu 4JI€HaMHl KOMaH/bl; OLCHUBATH KAa4YCCTBO CBOCI'O BKJIaJa B 06[111/1171 MNPOAYKT IO KPUTCPUAM,
C(i)OpMy.]'II/IpOBaHHBIM Y4aCTHUKaMH BBaHMOHeﬁCTBHH.

3) Vuusepcanvnvie pecynamuesnsie Oeticmeus, 06ecneuusaom Gopmuposanue CMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HAGBIKOG IUYHOCTU.

Camoopranusanus:

COCTaBJIATH IJIaH, aITOPUTM pELIeHMs 3a/lauM, BbIOMpaTh CIOCOO pelIeHHs C Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yUETOM HOBOM HH(OpMAIIHH.

CaMOKOHTpOJIb:

BIIQJICTh HAaBBIKAMH TTO3HABATEIbHOW pe(dIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CII0OCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa pelieHnsi MaTeMaTH4YeCKON 3a/1auH;
NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEUICHUU 337a4d, BHOCUTh KOPPEKTHUBBI B JAESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OITNOOK, BEISIBJICHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3yJbTaTa LeJU U YCIOBUSAM, OOBSICHATh MPUYMHBI JOCTUKEHUS WM HEAOCTHKEHUS Pe3yNIbTaTOB AESTEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI



OcBoenne yueOHOTO Kypca «AsreOpa W Hayala MaTeMaTHYECKOr0 aHAIM3a» Ha YPOBHE CPEAHEro oOIiero oOpa3oBaHUs JOJKHO 00ecrednBaTh

JOCTIKEHHUE CIETYIONNX MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:
10 KJIACC

Yucia 1 BLIYMCICHUA

OnepupoBath MOHATUSAMH: PAIIMOHATILHOE M IEHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS M IECATUYHAS IPOOB, IPOLIEHTHI.

BrimonsaTe apupMeTrHuecKre ornepannun ¢ palMoHaIbHBIMU U JCHCTBUTEILHBIMHI YUCIIAMH.

BeinosHATe npuOImkEHHBIE BBIYUCICHUS, UCIIOIb3YsI IPABHIIA OKPYIJICHUS, eNIaTh IPUKUIKY U OLIEHKY pe3yJibTaTa BEIYUCICHU.

OnepupoBaTh NOHATUSAMU: CTEIEHb C LIEIBIM IIOKa3aTeaeM; CTaHAapTHas (popmMa 3anucu AeHCTBUTEIBHOIO YKCia, KOPEHb HaTypajlbHOW CTENEHU;
UCIIOJIb30BaTh MOAXOAILYIO GOPMY 3alKMCH ACHCTBUTEIbHBIX YMCET Ul PEILIECHHs TPAKTUYECKUX 331a4 U IPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCMHYC M TaHI'€HC IMPOM3BOJIBHOTO YIJIa; MCIOJIb30BaTh 3alUCh IPOM3BOJIBHOIO yrija 4depe3 oOpaTHbIE
TPUTOHOMETPHUYECKHE (HYHKIIHH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTb NOHATUSAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LIEJI0€, PalUUOHAIBHOE, WPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUECKOE YPaBHEHHUE;

BoinonHsaTe npeobpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHN U pelIaTh TPUTOHOMETPUUECKHUE YPaBHEHUS.

BoimonHATe npeobpa3zoBaHUs LETbIX, PAlMOHAIBHBIX M HPPALMOHAIBHBIX BBIPRKEHUI M pellaTb OCHOBHBIE THIIBI LIEJBIX, PAllMOHAIBHBIX U
VPPALMOHAIIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHsTh ypaBHEHMs U HEPABEHCTBA I PEIlIEHUs] MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 pa3IMuHbIX o0sacTell HayKH U peabHOM KU3HU.

MonenupoBaTh pealibHble CUTYyallud Ha SI3bIKE alureOpbl, COCTABIIATH BBIPAXKEHMSI, YPaBHEHHS, HEPABEHCTBA IO YCJIOBMIO 3a/1ayM, UCCIIEOBATh
MIOCTPOCHHbIE MOJIENIN C MCIIOJIb30BAaHUEM allapara anreopsl.

DOyHKIUH U rPpapuKu

OnepupoBaTh NOHATUAMU: (DYHKIUS, COCOOBI 3a7jaHus QYHKIMH, 00JIaCTh ONpEENIEHUsI U MHOXXECTBO 3HaYeHU (yHKIMH, rpapuk QyHKIUH,
B3aMMHO OOpaTHbIE PYHKIIMH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIIMHU, HYJIU (GYHKLUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguky GyHKIMIMA U1 peleHns: ypaBHEHUH.

Ctpoutp u untath rpaduKy TMHEHHON PYHKIINH, KBaAPATHUHON (QYHKIIMH, CTETIEHHON (YHKIIMH C LEJIBIM ITOKa3aTeeM.

Hcnonp3oBarh rpaduky (YHKIUN JUIsI UCCIENOBaHMS IMPOLIECCOB M 3aBUCHMOCTEM NpPH PEIIEHUH 333y U3 JPYIMX Y4YeOHBIX NpPEeIMETOB U
peasbHOM JKU3HU; BRIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEKAY BETHUUHAMM.

Havana maTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh NOHATUSAMHU: I10CIEA0BATEILHOCTD, apU(METHUECKas! U FEOMETPUYECKasi IPOTrPECCUH.

OnepupoBaTh MNOHATUAMHU: OECKOHEUHO YOBIBAalOIIash TIE€OMETpUUYECKas INpPOrpeccHus, CyMMa OECKOHEYHO YOBIBAIOLIEH I'€OMETPHUYECKOU
IIPOIPECCHUH.

3anaBarh MOCIEI0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.



Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEN U IIPOTPECCUM IS PELICHMS PEAIbHBIX 3a1a4 IPUKIIAJHOIO XapakTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONI€pPALlMM HaJl MHOXKECTBAMM.

Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Ui ONUCAaHMs peabHbIX MPOLECCOB M SBJICHHUM, IPU PELICHUHU 33134 U3 IPYTUX y4eOHbIX
IIPEMETOB.

OnepupoBaTh NOHATUSAMU: OIIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucia ¥ BHIYMCICHUA

OnepupoBaTh NOHATUSAMU: HATYPaJIbHOE, LIEJIOE YKCJIO; WCIOJB30BaTh NPU3HAKU JEIMMOCTH LEJBIX YHCEN, PA3JIOKEHHE 4YHCIa Ha IPOCTHIC
MHOXKHUTENHN [ PEIICHUs 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJILHBIM [T0KA3aTEIEM.

OnepupoBaTb MOHATUAMMU: JIorapu(M YUCIIa, 1eCATUYHBIC U HATYpaIbHbIE JIOTapu(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU /IS MpeoOpa30BaHUsl BBIPAKEHUM; ONEPUPOBATh MOHATUSAMU: 110Ka3aTE€IbHOE YPAaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHaTe nmpeoOpa3oBaHusl BhIpaXXEHUH, coleprKaliux Jorapu@Mel; ONepupoBaTh MOHATUAMU: JOTapu(pMHUUECKOe YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JTIOrapU(PMHUUECKIX YPABHEHUH U HEPABEHCTB.

Haxoauts pemenus NpocTeUnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSAMH: CHCTEMa JIMHEWHBIX ypaBHEHUH M €€ pEelIeHHE; HCIOIb30BaTh CHUCTEMY JIMHEMHBIX YpaBHEHHUH i pELIeHUs
MIPaKTUYECKUX 3a]a4.

Haxoauts pemienus NpoCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBaTh peajgbHble CUTYallud Ha SI3bIKE aireOpbl, COCTABIIATH BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCIIOBHUIO 3aJlayH,
HCCJIEIOBATh MMOCTPOSHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUUH U rPpaduKu

OnepupoBaTh MOHATUSAMH: MEpUOANYECKas (YHKIMS, MPOMEKYTKM MOHOTOHHOCTH (YHKIMH, TOYKM 3KCTpeMyMma (YHKIMH, HauOojblee U
HauMeHbIlIee 3HaYeHUs] PYHKIIMU Ha IPOMEXYTKE; UCIOJIBb30BaTh UX JUISl HCCIIeI0BaHus (QYHKIUY, 33JaHHON TpapuKOM.

OnepupoBaTh NOHATUSIMU: TpadUKHU MOKa3aTENbHOM, JorapuMUUEecKoil U TPUTOHOMETPUUECKUX (YHKIIHM; M300paxkaThb UX Ha KOOPJIWHATHOU
IIJIOCKOCTH U UCIIOJIb30BATh IS PELICHUs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH TpapUKU TUHEWHBIX YPaBHEHUH U UCIIOJIB30BaTh UX JUIS PELICHUS CUCTEMBI TMHEHHBIX YPAaBHEHHM.

Hcnonb3oBate rpaduxy GyHKIMNA 1)1 UCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEN U3 APYrUX y4eOHBIX AUCLUILINH.

Havajia MaTeMaTH4YeCKOro aHaJIu3a

OnepupoBaTh MOHATHAMU: HENpPEpbIBHAS (YHKIMS; POU3BOAHASA (PYHKIMH; HCIIOJIF30BAaTh T€OMETPUUYECKHIA U (PU3MUECKUI CMBICT MTPOU3BOIHOM
JUIS pelleHus 3a1a4.



HaxoauTte npou3BoHbIE 371€MEHTAPHBIX (PYHKINH, BEIYUCIATH POU3BOAHbBIE CYyMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBath MPOM3BOMHYIO JUIS HCCIENOBaHUS (YHKIIMM Ha MOHOTOHHOCTh M OSKCTPEMYMBI, NMPHUMEHSATh PE3YJIbTaThl HCCIEIOBAaHHUS K
HOCTPOCHHIO I'PaUKOB.

Hcronbs30BaTh NPOU3BOJHYIO JUIS HAXOXKICHNS HAWITYUIIETrO PEICHUs B IPUKIIAIHBIX, B TOM YHCIIE COIMAIBHO-9)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAME: IEPBOOOPa3HAs U MHTErPa; TOHUMATh TEOMETPUUECKUN M (PU3MUECKUI CMBICIT HHTETpaja.

Haxoaute nepBooOpa3Hbie 3JIeMEHTapHBIX (YHKLIWH; BBIYUCIATH HHTErpai no Gpopmyne Herorona—JleitGuuma.

Pemats npukinagHele 3a1a4d, B TOM YUCIIE COLMATBFHO-?PKOHOMHUYECKOTO U (PU3MYECKOTO XapaKTepa, CPeICTBAMI MaTEMaTHYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
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Ne | HaummenoBanmepasaeinoB | KoamuecrBouacos dyeKkTpoHHBbIE (LM POBbLIE)

n/ H TEMIIPOrpaMMbl Bcero KonTpoabubiepado | Ilpakruueckuepado oOpa3oBaTe/IbHbIEPeCypChI
I ThI ThI

1 MHokecTBa 14 1
panMoHANIBHBIX U
JIEHCTBUTEIbHBIX YHCEIL.
PanmonansHbpieypaBHEHHUS
Y HEpaBEHCTBA

2 OyHKIMH U TpadUKH. 6
CremneHb C 1eNbIM
roKaszaresem

3 Apudmerndecknii KOpeHb 18 1
N—0i1 CTETICHHU.
HppanmonanbHbleypaBHEH
Usl U HEPAaBEHCTBA

4 DOopMyYIBITPUTOHOMETPHH. 22 1
Tpuronomerpudeckueypan
HEHHS

5 TTociemoBaTENBPHOCTH 1 5
MIPOTPECCUu

6 [ToBTOpeHME, 0000IEHNE, 3 1
CUCTEMAaTU3aIUA3HAHUI

OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOTPAMME
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Ne
n/

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuyecTrBouacos

Bcero Konrtpoabnbiepado | IIpakTnuecknepado
ThI ThI

dyeKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTejibHbIEPeCYPCHI

Crenenb ¢ palliOHATbHBIM
MOKa3aTeIIeM.
[TokazarenpHast PyHKIIHS.
[Toka3zaTenbHBICYpaBHEHUS
Y HEPaBEHCTBA

12 1

Jlorapudmuyeckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHCHHS U HEPABCHCTBA

12

Tpuronomerpuueckue
GyHKIUHU 1 UX TpapuKy.
TpuronomerpudeckueHepa
BEHCTBA

[IpousBoHasi.
IIpuMeHeHHenpoOn3BOIHOM

24 1

WNHuterpan n
€rONPUMEHEHHUS

CucreMblypaBHEHHM

12 1

HarypanbsHble u
LeNbleYncIIa

[ToBTOpenue, 0600MIIEeHNE,
CHUCTeMaTHU3alusI3HAHNI

18 2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

102 6 0




IIpu peanu3anuu nporpaMMsl HCIOJIbL3YIOTCH Y4eOHNKH, BKIIOYEHHbIE B (peiepAJIbHBII NepevyeHb:

1. Ammmos I A., Komsrun F0.M., TkauéBa B.M. YueOnuk. «MaremaTuka: anredpa 1 Hauaiaa MaTeMaTHIEeCKOTO aHAJIN3a, TeoMeTpusl. Anredpa u
Hayaja MaremMaTuyeckoro ananuza». 10—11 kmaccel. MockBa. «IIpocBemienuey. 2023



