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MHNOACHUTEJBHASA 3AIINCKA

YuebHblil Kypc «Anredpa ¥ Hayalla MaTeMaTHUECKOTO aHaIM3ay SBJSIETCS OJHUM U3 HanloJiee 3HAaUMMBIX B IPOTPaMMe CPEJHETO 0OIIEero
o0pa3oBaHus, MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ECIIeYMBACT UHCTPYMEHTAIbHYIO 0a3y JJIs M3YUYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYyPCOB, a C
JIPYTroi CTOPOHBI, (POPMUPYET JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE OOyYaoIUXCs HAa ypOBHE, HEOOXOAMMOM i OCBOCHHS MH()OPMATHKH,
00LIeCTBO3HAHMSI, UCTOPHH, CIIOBECHOCTU M APYTUX TUCHUIUIMH. B pamkax JaHHOTO y4eOHOro Kypca oOydaroluecs: OBJIaIeBal0OT YHUBEPCATbHBIM
S3BIKOM COBPEMEHHOI HayKH, KOTOpast GOpMyIUpyeT CBOU JOCTHXKEHHSI B MaTEeMaTHUECKOH (hopme.

VY4eOHblil Kypc anreOpbl U HaYaJl MaTeMaTHYEeCKOro aHalli3a 3aKJIaJblBaeT OCHOBY Ui YCIEIIHOTO OBJa/IeHUs 3aKOHaMH (U3UKH, XUMUH,
OuoJIOTHHN, TMOHMMAHUS OCHOBHBIX TEHACHIUI Pa3sBUTHS SKOHOMHKH M OOIIECTBEHHOH >XU3HHU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX JJIS AaJIbHEHIIero o0pa3oBaHus U B MOBCEAHEBHON XHU3HU. B TO jxe BpeMms
OBIIaicHuEe aOCTPAaKTHBIMA W JIOTHYECKH CTPOTMMH KOHCTPYKIHMSMH ajreOpbl M MaTeMaTWYecKOro aHajlu3a pa3BUBACT YMEHHE HaXOAWTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKA3bIBaTh YTBEPXKIEHHUS C MOMOMIbIO MHAYKIMH M PacCyXXAaTh NEAYKTHBHO, HCIOJb30BaTh
00001IeHNe 1 KOHKPETU3AINIO0, a0CTparupoBaHue M aHAIOTHIO, (POPMHPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIICHHE.

B xone u3ydenus ydeOHOro Kypca «Anredpa M Hadajga MaTeMaTHYECKOrO aHaIHM3a» OOydYarollMecs MOJIy4aloT HOBBIM OMBIT PELICHUS
NPUKIAJHBIX 3a/1ad, CaMOCTOSITEIbHOTO MOCTPOCHMSI MAaTEMATUYECKUX MOJEIEH pealbHBIX CUTyallMi, MHTEPIpPETALMU IOJYyYEHHBIX pEILICHUM,
3HAKOMATCA C MPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPO/JIE, HAYKE U UCKYCCTBE, C BHIAAIOIIMMHUCI MaTEMAaTHYECKUMH OTKPBITUSAMU U
UX aBTOPaAMHU.

Y4eOHblii Kypc 007aaeT 3HAUYMUTEIbHBIM BOCHUTATENBHBIM IMOTEHIIMAIIOM, KOTOPBIM peanu3yeTcsl Kak uepe3 ydeOHbId Marepual,
CIOCOOCTBYIOUIMHA (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M Yepe3 CrenupuKy YIeOHOH AEITeIbHOCTH, TPEOYIOUmeH MpOJOKUTEIbHON
KOHIEHTPALlU¥ BHUMaHMsI, CAMOCTOSITEIBHOCTH, aKKypPaTHOCTU ¥ OTBETCTBEHHOCTH 3a IOJyUYEHHBIN PEe3yJIbTaT.

B ocHOoBe MeToiMKK 00ydeHHsl anredpe u HauajgaM MaTeMaTHYeCKOro aHaIN3a JIEKUT JIeATeIbHOCTHBINM IPUHLUI O0yUYEHUSI.

B ctpykType yueOHOrO Kypca «Anredpa U Hayajla MaTeMaTUYeCKOrO aHalM3a» BBIJIEJIEHBl CIEAYIONIUE COAepKaTeIbHO-METOJUUECKUe
JMHUH:

«Yucna u BeruncieHus», «OyHkun u rpadgukn», «YpaBHeHHs U HepaBeHCTBay, «Hauama maTeMaTH4eckoro aHaiausa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COJEPKATEIbHO-METOAMYECKHE JTUHUM M3Y4yalOoTCs Ha MPOTSHDKEHHWU JBYX JIET OOy4EeHHs Ha ypOBHE CpPEAHEro OOILEero
00pa30BaHus, €CTECTBEHHO JOMOJHSASA JIPYT JApyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TeMaMM U pa3jenaMu. [laHHbIM y4eOHBIH Kypc sBIseTcs
MHTETPaTUBHBIM, NTOCKOJIBKY OOBEIMHSAET B ceOe cojaepkKaHHE HECKOJIbKHX MAaTeMaTH4YEeCKUX TUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpUS,
MaTeMaTHYeCKUH aHaliMu3, TeOpHUs MHOXECTB, MareMaThdeckas jJoruka u japyrue. Ilo mepe Toro kak oOyuaromuecsi OBJajeBarOT Bc€ Oosiee
HIMPOKUM MAaTEMaTHYECKUM almapaTroM, y HUX MOCIEI0BaTENbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJIENh
peasbHOM CHUTyallMM, NPUMEHSATh 3HAHMS, MOJYYEHHbIE NPU M3YYEHHUU Y4eOHOTrO Kypca, JJIS pelIeHHs] CaMOCTOSATENbHO Cc(HOpMYyITUPOBAHHOM
MaTeMaTU4YEeCKOM 3a/1auu, a 3aTEM UHTEPHPETUPOBATH CBOM OTBET.

ConepxaTtenbHo-MeToAnYecKas JUHUA «YHucina M BBIYMCIEHUS» 3aBepluaeT (popMHUpOBaHME HABBIKOB HCIOJB30BAHUS JECHCTBUTEIHHBIX
Yyucesl, KOTOpoe OBLJI0 HAa4YaTo Ha YpPOBHE OCHOBHOTrO o0mmiero ooOpasoBanus. Ha ypoBHe cpemnero oOmiero oOpa3oBaHus 0c000€ BHUMaHUE
ynensiercs: GOpMUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BBHIUMCIICHUH, BKIIOYAIOIIKUX B ce0s MCMOIb30BaHUE PA3IMYHBIX (OPM 3alMcu YKcia, yMEHHE
JieNaTh MPUKUIKY, BBIMOIHIATh NPUOIMKEHHBIE BBHIYMCIEHUS, OLICHUBATh YHCJIOBBIE BBIpaXKEHUS, pabOTaTh C MAaTeMAaTUYECKUMHU KOHCTaHTAMH.



3HaKoMble 00yUarOIIMMCsl MHOYKECTBA HATYpPaJIbHBIX, LEJIbIX, PALIMOHAIBHBIX U JIEHCTBUTENIBHBIX YMCE AONOIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX
yrcen. B KaXI0M U3 3TUX MHOXKECTB PacCMaTPUBAIOTCS CBOMCTBEHHBIE €My CrieHU(UYECKUe 3aJjaud U Olepalluu: AeJICHUE HAIeNl0, ONIepUPOBAaHUE
OCTaTKaMHM Ha MHOXKECTBE II€JIbIX YMCEN, 0COOble CBOWCTBA PALMOHAIbHBIX M HMPPALMOHAIBHBIX 4YHCEN, apu]MeTHUecKue olepaluu, a TaKxke
U3BJICUEHHE KOpHS HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX uucenl. biarogaps mnocnenoBaTeIbHOMY pacIIMpPEHHIO0 Kpyra
UCIIOJIb3YEMBbIX YMCEl M 3HAKOMCTBY C BO3MOKHOCTSIMHU MX IPUMEHEHHUS U1 PELICHUs Pa3JInYHbIX 3a7a4 (OPMUPYETCS NPEACTABICHUE O €JUHCTBE
MaTeMaTHKH KaK HAyKd U €€ pOJIU B IOCTPOSHUH MOJIENIEH PEealbHOTO MUPA, IUPOKO MCIIONIB3YIOTCS 0000IIeHNEe i KOHKPETHU3AIHSI.

JIuHus «YpaBHEHUS U HEPABEHCTBA» pealn3yeTcs Ha MPOTSKEHUN BCEro 0Oy4eHUs Ha ypOBHE CpeJHEro o0uiero o0pa3oBaHus, MOCKOIbKY
B KaxJaoM paszene [IporpaMmsl ImpeayCMOTPEHO pPELIEHHE COOTBETCTBYIOHIMX 3ahad. B pesynbTare oOydaromuecs OBIAACBAIOT Pa3IHYHBIMU
METOAAMHU PEIIEHUS] PallMOHAIBHBIX, UPPALlMOHAIBHBIX, MIOKA3aTENbHBIX, JOrApUPMHUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUH, HEPABEHCTB U
CHCTEM, a TaKKe 3a/ad, COAep)KalMX mapaMeTpbl. [lomydeHHbIE yMEHHUS IIUPOKO HMCIONB3YIOTCS MPH HCCIEAOBAHUHM (YHKIHMHA C MOMOIIBIO
IPOM3BOJHON, MpH pPELICHUHM NPUKIAJHBIX 3aJad M 3ajad Ha HaXOXKJACHHWE HaumOONbIIMX M HAMMEHbIIMX 3HauyeHUH ¢yHkuuu. JlaHHas
coJiepKaTebHasl JTMHUS BKJIIOYAET B ceOsa Takke (popMupoBaHHE YMEHHA BBIIOIHATH PacuéTsl Mo (GopMysaM, MpeoOpa3oBaHusl pallMOHAIbHBIX,
UpPpaLMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPRKEHUH, a TakKe BBIPAKEHMH, COJepKallluX CTeNeHH U Jjorapudmsl. brarogaps u3ydeHuro
anreOpanyeckoro MaTepualia IpOUCXOIUT JNANbHEHIIee pa3BUTHE ATOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS 00yJaromuxcs, GopMHUPYIOTCS
HaBBIKU JETYKTUBHBIX PAacCyXJE€HUH, paboThl ¢ CUMBOJIbHBIMU (hOpMaMH, MPEACTaBIECHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BU/IE€ PABEHCTB U
HepaBeHCTB. AureOpa mpemiaraet 3(QQeKTHBHbIE WHCTPYMEHTHI ISl PEIICHHUS TMPAKTHYECKUX M €CTECTBEHHO-HAyUYHBIX 3a/1a4, HAarJsIHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHO-MeToandecKas JIMHUS «DyHKIMH ¥ TpaQUKI» TECHO MEPerIeTaeTcs C APYTUMHE JIMHUSAME y4eOHOTO Kypca, TIOCKOJIBKY B
KakOM-TO CMbICIIE 3alaéT IOCJIEJOBATENbHOCTh M3Y4YeHHs Marepuana. V3ydeHue CTEelneHHOW, IoKa3aTedbHOM, JorapugMuyeckon u
TPUTOHOMETPUUECKUX (PYHKLIMH, UX CBOMCTB M TpaMKOB, HCHOIb30BaHHE (DYHKUMN IS pelIeHUs 3ajad U3 JPYTruX y4eOHbIX MpPEeIMETOB U
peasbHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM aHaJIM30M, TaK U C pElIeHHEeM ypaBHEHHH U HepaBeHCTB. [Ipu 3ToM Gosbllioe BHUMaHHUE
yaensiercs: pOpMUPOBAHUIO YMEHUS BbIpakaTh (JOpPMyJIaMU 3aBUCHMOCTH MEXKJy pa3iIN4HbIMH BEITMYMHAMMU, UCCIIEI0BATh MOJyYeHHbIE (QYHKIUH,
CTpOUTh UX rpaduku. Marepuan 3Toi coaepkKaTeabHON JIMHUU HallelleH Ha Pa3BUTHE YMEHUN U HAaBBIKOB, MO3BOJIIONIMX BBIPAXaTh 3aBUCUMOCTHU
MeXJly BEIMUMHAMU B pa3iNyHOM opMe: aHaIUTHYECKOH, rpaduueckoil u cioBecHO!. Ero n3ydenue crnocoOCTBYET pa3BUTHIO aJlTOPUTMHUECKOTO
MBILIIEHHS], CHOCOOHOCTH K 0000IIEHUIO U KOHKPETH3aIMH, UCIIOJIb30BAaHHUIO aHAJIOTUH.

CopepxarenpHas nuHus «Havana maremarnyeckoro aHaian3a» MO3BOJIIET CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W
NPUKIIAJHBIX 33/1a4, JOCTYIHBIX 00OyYaloUIMMCs, TaK KaK y HHUX MOSBIISIETCS BO3MOXKHOCTb CTPOUTH TpaQUKHU CIOXKHBIX (DYHKIHH, ONpPEnessaTh UX
HauOOJbIIMEe M HAaWMEHBIIME 3HAYEHUS, BBIYMCIATH IUIOMAAM (GUIyp M OOBEMBI Ted, HAXOAUTh CKOPOCTH M YCKOpEHUs mpoieccoB. [laHHas
coJiep/KaTeNbHasl JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOEHHMS MATEMaTHYECKUX MOJEIEH peaslbHbIX CUTYallMi, MO3BOJIAET HAXOAWUTh
HaWIy4lllee pelieHHe B MPUKIAJAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHalu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOTHYECKOTO M KPEATUBHOI'O MBIIIIEHHS, (HOPMUPOBAHUIO YMEHHH pacrio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTWKH B HayKe, TEXHUKe U HcKyccTBe. OOydarommuecs y3HAIOT O BBLIAIOIIMXCS pe3ysbTarax, MOJyYEHHBIX B XOJE pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 UX aBTOpax.



ConepxatenbHO-MeTOANYECKass THUHUS «MHOXECTBa M JIOTHKa» BKJIIOYAeT B ceOs JIEMEHTHl TEOPHHM MHOXKECTB M MaTeMaTH4ecKOu
JorukH. TeopeTHKo- MHOXKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh KYPC MIKOJIBHON MaTeMaTHKH U MpeIaraloT Haubojee YHUBEPCAIbHBIN
S3bIK, OOBEIMHAIOMNI BCe PA3/eNIbl MATEMATHKU U €€ MPHUIIOKEHUH, OHHU CBSI3BIBAIOT Pa3HbIe MaTeMAaTHYECKUE TUCHUIUIMHBI U UX MPUIOKEHHS B
enuHoe nesuoe. [loaToMy BakHO aTh BO3MOXHOCTH OOYYaromEMycCsl TOHUMAaTh TEOPETUKO- MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEMAaTUKH H
UCTIONIb30BATh €r0 /ISl BBIPAKEHUS] CBOMX MBICIEH. J[pyruM BaKHBIM IMPU3HAKOM MAaTEMAaTHKH KaK HAyKH CIIEAyeT MPU3HATh CBOMCTBEHHYIO €i
CTPOroCTb OOOCHOBaHMN M CIIEIOBAHUE OINPEICIEHHBIM IIpaBUIaM IIOCTPOCHMS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU MaTeMaTH4YeCKOH
JOTUKU CIIOCOOCTBYET Pa3sBUTHUIO JIOTMYECKOTO MBIIUICHHUS OOYYaroIIuXcsi, MO3BOJSIET MM CTPOUTH CBOM PACCy’KACHHS HAa OCHOBE JIOTHUECKHX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B y4ue6HOM Kypce «Anrebpa M Havana MaTeMaTHYECKOTO aHAJIN3a» MPHCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIC
IIPU3BaHbl CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJIENEM peallbHbIX CUTyalluid, MCCIENOBAaHUS 3TUX MOJENEH C IMOMOLIbIO
ammapara anreOpsl 1 MaTeMaTH4ecKoro aHalln3a, MHTEPHPETaluy IONyYSHHBIX Pe3ysbTaToB. Takue 3alaHus BIUIETCHBI B Kbl U3 Pa3/elioB
porpamMmsbl, IMOCKOJIbKY BCCb MaTCpual yq€6HOFO KypCa HIMPOKO HCHOJB3YCTCA JIA PCIICHUA MNMPUKIAIHBIX 3adad. HpI/I pemiCHUN pCajIbHBIX
NPaKTHYECKUX 3a7ad OOydYarolluecsi pa3BHBAIOT HAOIIONATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BATH
aQHAJIOTHI0, 000011aTh U KOHKPETU3UPOBATh Ipodiemy. JleareabHocTh 0 (POPMUPOBAHUIO HABBIKOB PELICHUS NMPUKJIAJHBIX 33Ja4 OpPraHU3yeTcs B
npolrecce U3y4eHUs BceX TeM Y4eOHOTO Kypca «Anredpa u Hayajaa MaTeMaTH4ecKOro aHaIu3a.

Ha n3yuenune yuebHoro kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOT0 aHanu3a» orBoautcs B 10 kiacce — 136 yacos (4 yaca B HEZIENIO).

COJAEPKAHUE OBYYEHMUS 10 KJIACC

Yucia 1 BbIYHCICHUSA

Pannonanehble uncna. OOBIKHOBEHHBIE U JIECATUYHbBIE APOOU, MPOLEHTHI, OECKOHEUHbIE Neproanueckue n1podu. [lpumenenue napodeit u
IIPOLIEHTOB JUIS PELICHUs] TPUKJIAJHBIX 33Ja4 U3 pa3jIMYHbIX OTpaciiel 3HAHNI U peabHON )KU3HHU.

JlelicTBuTenpHble yncia. PanoHanbHble U HppalMoOHalbHbIE yncia. ApudmMeTnyeckue onepanuu ¢ AeMCTBUTENbHBIMU YnciIaMu. Moayib
JIeMCTBUTENBHOTO YKcia U ero cBoicTBa. [IprOakEéHHbIE BHIYMCIIEHNUS, TPaBUIIa OKPYTJIEHUS, TPUKKJIKA U OIIEHKa pe3yJIbTaTa BHIYUCICHUN.

Crenensb ¢ nensiM nokasareneM. bunom Herotona. Mcnonbs3zoBanue noaxozsmen Gpopmsl 3anucu JeHCTBUTENbHBIX YUCEN Ul PELICHUS
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypajIbHOW CTENEHH U €r0 CBOMCTBA.

Crenens ¢ palMoOHaIbHBIM IIOKA3aTENNEM U €€ CBONCTBA, CTENIEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm ymncna. CoiicTBa norapudma. JlecssTuunble U HaTypaibHbIE JIOTaPU(PMBIL.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOTO apryMEHTa.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHMsA. PaBHOCWIIbHbBIE ypaBHEHHsS M ypaBHEHHs-CIEICTBUS.
HepaBeHcTBO, pelieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U APOOHO-PALMOHATIBHBIX YPAaBHEHUI U HepaBeHCTB. MHOrOWIEHB! OT OJHOW mepeMeHHo. [lenenue
MHOTOYJIeHa Ha MHOTOUJIeH ¢ ocTaTkoM. Teopema be3y. MHorounens! ¢ uensiMu koddunuentamu. Teopema Buera.



[IpeoOpa3oBaHUs YMCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIICHH U KOPHH.

Uppanmnonansusie ypaBHeHusi. OCHOBHBIE METObI PEIICHUS UPPALMOHATIBHBIX YPaBHEHUI.

[TokaszaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPaBHEHUH.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PELICHUS] TOTapU(PMUUECKUX YPaBHEHUH.

OcHoBHble TpuUroHOMeTpHuYeckue (opmynsl. [IpeoOpa3oBaHMe TPUTOHOMETPUYECKHX BBIpXKEHUH. PelieHne TpUrOHOMETPHYECKUX
YpaBHEHUH.

Pemenue cucrem JIMHEHHBIX ypaBHEHUI. MaTpuiia cUCTEMBI JIMHEWHBIX ypaBHEHUN. Onpenennurensb MaTpuilbl 2X2, ero reoMeTpu4ecKuil
CMBICJI M CBOMCTBA, BBIUUCIICHUE €T0 3HAYCHUSI, IPUMEHEHUE ONPEAEIUTENS JUIsl PEIICHUS] CUCTEMBI JIMHEWHBIX YpaBHEHUI. Permenue npukiiaHbIx
3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUN. VccnenoBanne NoCTpOCHHON MOJEIIN € ITOMOIIBIO MaTPHIl U OIIPEAEIIUTENCH.

[locTpoeHne maremMaTHYEeCKUX MOJENEN peadbHON CHUTyallud C IOMOIIbI0 ypaBHEHUM U HepaBeHCTB. lIpumeHeHue ypaBHEHUU Hu
HEPABEHCTB K PEIICHNUIO MAaTEMaTUUECKHX 33]a4 U 3a]a4 U3 pa3IMyHbIX 00JacTeld HayKu U peaslbHOM JKU3HHU.

DYyHKUMH U TPaPUKU

OyHKIMsI, crocoObl 3amanus QyHKIuH. B3ammuHo oOpaTtHble QyHKmmmu. Kommoswmwms ¢yakmuii. [paduk dyHKIUN. DIeMeHTapHBIC
npeoOpazoBanus rpadukoB QyHKIUH.

OOnacTh ompeneneHUuss U MHOXECTBO 3HaueHW ¢GyHkiuu. Hymu ¢yakmuu. [IpomMexyTku 3HaKOMOCTOSIHCTBA. UETHBIE M HEYETHBIC
bynkun. [lepuoanueckue ¢pynkuu. [IpomexyTkn MOHOTOHHOCTH (QyHKIIMU. MakcuMyMbl 1 MUHUMYMbI QyHKIHH. Hanbounblee 1 HauMeHblee
3HaueHUs (PYHKIIUU HA POMEKYTKE.

JluneiiHas, kBapaTuuHasi U IpOoOHO-TUHEHHAS PYHKIIMU. DJIEMEHTapHOE UCCIIEIOBAHUE U TTOCTPOCHUE UX IPpaUKOB.

CrenenHast (yHKIUS C HaTypaJbHbIM M LI€JbIM MokazareneMm. EE cBoiictBa u rpadux. CBoiicTBa M rpapuk KOpHsS n-oil CTENEHH Kak
GbyHKIIMM 00paTHOM CTENEHH ¢ HATypaTbHBIM MTOKa3aTeleM.

[TokazarenbHas u norapudmuueckas GyHKINU, X CBOMCTBA U TpadUKH.

Hcnonk3oBanue rpadukoB GyHKIUN A peLICHUs] YPaBHEHHH.

Tpuronomerpuueckasi OKPy>KHOCTb, ONPECICHHE TPUTOHOMETPUIECKUX (QYHKIIUNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCHMOCTH B PEAIBHBIX MIPOLIECCAX U SIBJICHUSAX.

I'paduku peasbHBIX 3aBUCUMOCTEM.

Havana maTtemMaTH4ecKkoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a7aHUs TOCIEIOBATEIbHOCTEH. MeTo MaTeMaTHYeCKONW WHAYKIIMH. MOHOTOHHBIE W OTPaHUYCHHBIC
MOCIeA0BATENHHOCTH. VICTOpHSI BOSHUKHOBEHHSI MAaTEMAaTHUECKOTO aHAJIM3a KaK aHalln3a 0€CKOHEUYHO MAaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromasi reomerpuueckas mnporpeccus. Cymma OGECKOHEUHO
yOBIBaIoOIEeil reoMeTprudeckoi mporpeccuu. JIMHEHHBIN U AKCIIOHEHIUATBHBIA pocT. Yncno e. DopMyna CIOXHBIX MPOLEHTOB. Mcmonb3oBaHue
IIPOTPECCUU JIJISl pELICHHsI pealIbHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

HenpepsiBHble GYHKIIMM ¥ HX CBOMCTBa. ToukuM paspeiBa. ACHMOTOTHI TrpadukoB ¢(yHKUuN. CBOCTBA (YHKIIMI HENPEPHIBHBIX Ha
oTpe3ke. MeToa MHTEepBAJIOB JJIA pelIeHusT HepaBeHCTB. [[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUH JJIs1 PEIICHHS 3a/1a4.



[TepBas u BTOpasi mpousBoAHbIC PyHKIIMU. ONpeaeneHne, TeOMETPUISCKUN U (PU3HUECKUI CMBICI MIPOU3BOJIHON. Y paBHEHHE KacaTeIbHOM
K rpaduKy QyHKIHH.

[IpousBoaHbIe 351eMeHTapHBIX (QyHKIHH. [I[pon3BoIHAs CyMMBI, MPOU3BEACHUS, YACTHOT'O U KOMITO3UITUHU (DyHKITHA.

MHo:KkecTBa M JIOTHKA

MHokecTBO, omnepanud HaJ, MHOXKECTBaAMM U UX cBoiicTBa. Jmarpammel Oitnepa—Benna. [IprmMeHeHHE TEOPETUKO-MHOKECTBEHHOTO
amnmapara Jisl OMMCaHUs PEaTbHBIX MPOIECCOB U SBJICHHIA, IPU PEIICHUH 3a7a4 U3 APYTUX YY4EOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUUECKOTO 00BEKTA, CIIEICTBHE, I0KAa3aTEIIbCTBO, PABHOCUIILHBIC YPaBHEHUS.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUAA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasxkaanckoro BOCIHTAHUS:

cpOPMHUPOBAHHOCTh TPAKNAHCKOH IIO3MIMH OOYYAIOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHAa POCCHHCKOro 0OIIecTBa,
TIpEICTaBICHNE O MAaTeMAaTHYECKMX OCHOBAX (DYHKIMOHMPOBAHHS PA3IMUHBIX CTPYKTYp, SBICHHii, NpPOLELYp T'PAKIAHCKOTO OOIIECTBA
(BBIOODEI, OIPOCHI U IPYrO€), YMEHHE B3aUMOAENHCTBOBAT C COLMAILHBIMA HHCTUTYTAMH B COOTBETCTBUHM C UX (YHKIUSAMHU M Ha3HAYECHUEM;

2) naTpHOTHYECKOr0 BOCTIHTAHMS:

chOPMHUPOBAHHOCTh POCCUHCKON TPaKIAaHCKOH HMASHTUYHOCTH, YBAKEHHS K MPOILIOMY M HACTOANIEMY POCCHHCKOH MaTeMaTHKH,
IICHHOCTHOC OTHOIMCHHUE K IOCTHXCHUAM pOCCHﬁCKHX MAaTEMaTUuKOB M pOCCI/II?'ICKOI?'I MaTeEMaTUYECKOU IIKOJBbI, HCIIOJB30BaHUC 3JTHUX
JOCTHKEHHH B PYTHX HayKaX, TEXHOJOTHAX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCHHTAHHS:

OCO3HAHME IyXOBHBIX IIEHHOCTell pOCCHMICKOro Hapona, c(HOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHSA, JTHUECKOTO TIOBEICHHS,
CBA3aHHOI'0O C IMPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KCHI/H\/’I HAayKHM W ACATCIBHOCTBIO yqéHOFO, OCO3HAHUC JIMYHOI'O BKJIaJla B ITOCTPOCHUC
YCTOHYHUBOTO OYyTyIIEro;

4) 3cTeTHYecKOro BOCIUTAHUS:

9CTETUYCCKOC OTHOMICHUEC K MHUPY, BKIIOYAd 3CTETUKY MAaTEMAaTHYCCKHUX 3aKOHOMepHOCTeI71, O6’I)eKTOB, 3aga4, peHIeHHI)'I, paccy>KJIeHI/II71,
BOCHPUUMYHBOCTh K MATEMATHUECKUM ACTIEKTaM Pa3IMUHBIX BHIOB UCKYCCTBA;

5) ¢usuueckoro BocnuTAHMS:

cOpPMHUPOBAHHOCTH YMEHHUS IPUMEHSATH MaTEMATHYECKUE 3HAHUS B MHTEPECAX 30POBOTO U GE30MacCHOr0 00pasa KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKMM 3aHATHI W OTABIXA, PETyJspHas GU3HUECKast aKTHBHOCTE),
(usHUecKoe COBEPIIEHCTBOBAHME MPH 3aHATHAX CTIOPTHBHO-0310POBUTEIBHOIN JIeITENEHOCTBIO;

6) TpynoBoro BocnuTanus:



TOTOBHOCTb K TPY/Iy, OCO3HAHHE LIEHHOCTU TPYIOJIIO0US, MHTEPEC K Pa3IMyHbIM cepaM NpopecCHOHATBHON IeATEIbHOCTH, CBI3aHHBIM
C MaTreMaTUKOW U e€ MPUWIOKCHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiei mpodeccud U peaan3oBBIBATH COOCTBEHHBIC
KU3HEHHBIC IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHUIO W CaMOOOpPa30BAHUIO HA MPOTSXKEHUU BCEH KU3HH,
FOTOBHOCTbH K aKTHBHOMY YYACTHIO B PEILICHUU MMPAKTUYECKUX 3a]1a4 MATEMaTUYECKOW HAIIPaBJIECHHOCTH;

7) 5K0JI0rMYecKOro BOCHUTAHMS:

c(hOPMHUPOBAHHOCTH YKOJIOTHUECKON KYJIbTYpPhl, TOHAMAHUE BIMSHUS COIMAIBHO-DKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHOM
Y COLIMAJILHOU CPeJibl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, OpUEHTAINS Ha TPUMEHEHHE MaTeMaTUUeCKUX 3HAHUH TS
pelIeH s 3a/1a4 B 00JIACTH OKPYXKAOIIEH cpelibl, TNIAHUPOBAHKUE TIOCTYIKOB M OLIEHKH UX BO3MOYKHBIX MOCIEICTBHM /I OKpPY>KaIOIIeH Cpebl;

8) uenHoCTH HAY4YHOrO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKH u 00IIIeCTBEHHOM
MPAKTUKW, [OHMMaHUE MaTEeMaTHUYeCKON HayKH Kak cepbl 4elOBEUECKON AESITeTbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTHU JJISl PA3BUTHS
LUBWIN3AIMH, OBJIAJICHHUE S3BIKOM MAaTEMAaTHKA U MATEMaTHYECKON KyJIbTYpOH Kak CpPEACTBOM MO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBIIATH
MIPOCKTHYIO U UCCIIEIOBATENBCKYIO JACSITEIIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YueOHbIe 1eiicTBUsl Ba3oBble Jornueckue qecTBus:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, IMOHSATHM, OTHOIICHUN MEXAy MOHATHIMH,
(hopMynUpOBaTh ONPEEICHHS MOHITHI, YCTaHABIMUBATD CYIICCTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS JJIsi OOOOIIEHUS U CPaBHEHUS,
KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCHpI/IHI/IMaTI), q)OpMy.]'[I/IPOBaTI) nu Hp606pa30BI>IBaTI) CY)KI[eHI/IS{I YTBep}lI/ITGHBHLIe nu OTpI/IHaTeJ'II)HI)IG, CIUHUYHBIC,
YacTHBIE U OOIIHE, YCIOBHBIC; BBISBISATH MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHBOpEYHs B PaKTax, JaHHBIX,
Ha6J'IIOI[€HI/I$IX nu YTBCp)K)IeHI/IS{X, npezmaraTL

KPUTEPHUU IS BBISIBJIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

JAC€JIaTh BbIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOT'UKH, HGILYKTI/IBHI)IX U THAYKTUBHBIX YMO3aKJ'[IO'~I€HI/II\/'I, yMOSaKJ'IIOLICHI/Iﬁ 110 aHAJIOTHUH,

MIPOBOAUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUH (MIpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXIEHHS U BHIBOJIBI;

BBIOMpATh CIIOCO0 pelieHus: y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUs], BRIOMPATh Hanboee MOAXOASIIUN ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe/IbLCKUE AeCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT IO3HAHUS, (POPMYIMpPOBaTH BOIMPOCH], (PUKCHUpYIOUINE MPOTHBOpPEUHE,
mpo0yieMy, YCTaHAaBJIUBATh HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOJIUTH CaMOCTOSITENIbHO CIUTAHMPOBAHHBIN OSKCIEPUMEHT, HCCIEAOBAHHE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTA, SIBICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXTy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;



CaMOCTOSITENIbHO (hOpMyJIMpoBaTh OOOOLIEHMSI M BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOIO HAOJIOJECHHUS, HCCIEIOBaHMSA, OLIEHUBATbh
JOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTaTOB, BBIBOIOB M 0000IICHNUIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAKKE BBIABUIATh IPEIIIOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISIBJIATH 1€(DUIUTHI MH(OPMAIIMHY, JaHHBIX, HEOOXOIUMBIX Ul OTBETA Ha BONPOC U JUI PELICHUS 3a]auu;

BbIOMpPaTh MH(OPMAIMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3IUYHbIX BUIOB U (POPM IPEICTABICHHUS;

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEJICTABIATE €€ B Pa3IMUHBIX (OPMaX, WILTIOCTPUPOBATH rPahuIecKH;

OLIEHUBATh HaAEKHOCTh NH(OPMALIMU IO CAMOCTOSATENIBHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KomMmyHukaTnBHBIEe yHHBepcaJbHbIe YueOHblIe 1eiicTBusa O0uenue:

BOCIIPUHUMATh ¥ (POPMYJINPOBATh CYKJIEHHUsS B COOTBETCTBUU C YCIOBHUSAMU U LIEISMH OOILLEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, AABaTh IIOSICHEHUS 110 XOAY PELICHUs 3aa4l, KOMMEHTUPOBATH ITOJYyYEHHBIN PE3yJIbTaT;

B XO0/e OO0CYXJeHHs 3a/aBaTb BOIPOCHI 10 CYILECTBY OOCYXIaeMOH TeMbl, MpoOJEeMbl, pelIaeMoil 3agaud, BBICKA3bIBaTh HJIEH,
HalEJICHHbIE HA MOMCK PELICHUS, CONOCTABIATh CBOM CYXACHUS C CYKJIEHUSMHU APYTUX YYaCTHUKOB Juanora, oOHapy>KMBaThb pasjivyue U
CXOJICTBO MO3UILUH, B KOPPEKTHOU (opMe popMyTupoBaTh pa3HOIIACHsl, CBOU BO3PAKECHHUS;

MPEJCTABIATh PE3YJIbTAThl PEIICHHS 331a4H, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOCKTA, CAMOCTOATEIHHO BEIONPATh (hOpMaT BHICTYIIIICHHUS
¢ y4€TOM 3ajjay Ipe3eHTallud U OCOOCHHOCTEN ayUTOPUH.

PeryisiTuBHbIE yHHBepcaIbHbIe yueOHbIe AeiicTBUs CaMoopranu3amnusi:

COCTaBJIATh IIJIaH, AJITOPUTM pEUIeHHs 3a/Jayd, BbIOMpaTh CHOCOO pelIeHHs C Y4ETOM MMEIOIIHUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PELIEHUN ¢ y4ETOM HOBOI MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIUOHAIBHBIH WHTEJLUIEKT:

BIIa/IETh HaBBIKAMU MO3HABATEIHHOU pedIeKCUHN KaK OCO3HAHUS COBEPIIAeMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB, X PE3YyIbTaTOB,
BJIQJIETh CITOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIIecca U Pe3yiIbTaTa peleH sl MaTeMaTHIeCKOH 3a/1a4H;

MPEeBUIIETh TPYTHOCTU, KOTOPbIE MOTYT BO3HHUKHYTH NPHU PEIICHUU 3aJayd, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX
00CTOSATETLCTB, JaHHBIX, HAUJACHHBIX OMMUOOK, BBIIBICHHBIX TPY/IHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa IEIHd U YCIOBUSAM, OOBSACHATh MPUYMHBI JOCTHKCHHS WM HEJOCTIKEHHUS pPe3yJIbTaTOB
NeSITeIbHOCTH, HAaXOJUTh OMIMOKY, 1aBaTh OILIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

IIOHUMAaThb W HCIOJb30BATh MPECUMYLICCTBA KOM&H}IHOI;’I n HH}IHBHHyaﬂBHOﬁ pa6OTI)I opu pCICHUU yqe6HBIX 3aaa4, IpUHUMATh LECJIb
COBMECTHOH NeATeIbHOCTH, IJIAHHUPOBATh OPTraHU3AlMI0 COBMECTHOW paboThI, pacmlpelenaTh BUIbI pabOT, JOTroBapUBaTHCSA, OOCYKIATh
MPOIIECC U Pe3yIbTaT padOThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBATh B TPYMNIOBBIX (hopMax paboThI (00CykAeHHSI, 00OMEH MHEHUIA,

«MO3I'0BbIC HITYPMED)» U I/IHI)IG), BBITIOJIHATH CBOXO 4YAaCThb pa6OTI)I U KOOPpAWHUPOBATE CBOU }IeﬁCTBHﬂ C IPpyruMu 4J1€HaAaMH KOMaHAbI, OOCHUBATh



KauecTBO CBOET0 BKJIaJa B OOIIMI IPOAYKT MO KPUTEPHIM, CHOPMYITHUPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUS.
HNPEAMETHBIE PE3YJIbTATbBI

K kxoHy oOyuenus B 10 kiacce oOydaromuiicsi MOMYYHT CIEAYIOLIUE MPEIAMETHbIE pPEe3ysbTaTbhl IO OTIEIbHBIM TeMaM paboueit
IpOrpamMMbl y4eOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOr0 aHaIH3ay:

Yuciia ¥ BBIYMCICHUS:

CBOOOJHO ONEPUPOBATh MOHATUSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHAasi MepuoanuvecKas Jpo0b, MPOLEHTHI, UPPAHUOHAIBHOE YHCIIO,
MHO’KECTBA PALIMOHAIBHBIX U AEUCTBUTEIIBHBIX YUCEN, MOLYJIb JEHCTBUTEIBHOTO YNCIIA;

MIPUMEHSTH JpOOH U MPOLEHTHI JUIsl PEIICHUs IPUKIIAJHBIX 3aau U3 pa3IMYHbIX OTpaciiedl 3HaHUI U pealibHOM JKU3HH;

HIPUMEHATH NPUOIMKEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKY U OLEHKY pe3ysIbTaTa BbIYUCICHUH;

CcBOOO/IHO OIIEpUPOBATh MOHATHUEM: CTEIIEHb C LIEJBIM MOKAa3aTeJIeEM, UCIIOJIb30BATh MOAXOASIYI0 (POpMY 3alUCH AEUCTBUTEIbHBIX YHCEI
JUI PELIEHUs IPAKTUYECKUX 3a7a4 U IIPEICTaBJICHUs JaHHbIX;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOMN CTEINEHU;

CBOOO/JIHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeNeM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, IECATUIHBIC U HATypaJIbHBIC JIOTapH (MBI,

CBOOOJTHO OIIEPUPOBATH MOHATUSAMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YHCIOBOIO apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, ApPKKOCUHYC U apKTaHI'€HC YHCIOBOT'O apryMeEHTA.

YpaBHeHNS U HEPABEHCTBA:

CBOOOZIHO OIEpUpPOBaTh TOHATHSAMHU: TOXKJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, PABHOCWUJIbHBIE YpPaBHEHHUS M ypaBHEHUS-CIEICTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA,

MPUMEHSTh Pa3INYHbIe METOJbl PEIICHUs pallOHAIbHBIX U JPOOHO- pallMOHAIBHBIX YpaBHEHUH, MPUMEHSATh METOJ HWHTEPBAJIOB JJIS
pELIEHNs] HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJHOW MEPEMEHHOM, MHOTOUJIEH C LEIbIMU KO3 PUIIMEHTaMH, KOPHH MHOTOYJIEHA,
IPUMEHSATH JIeJICHHe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera ans pemienus 3anad; cBOOOAHO ONEpPUPOBATH
MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUI, MaTpuUlla, ONPEIEIUTENb MATPULIBI 2 X 2 U €ero TeOMETPUUYECKUN CMBICII, UCIIOIb30BaTh CBOICTBA
onpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3Ha4eHUs], IPUMEHATD ONPEECIINTENN ISl PEIICHUs] CUCTEMBI JINHEWHBIX YPABHEHUM, MOJEINPOBATh
peanbHbIe CUTYalMU C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHNM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIH € IIOMOLIBI0 MAaTPHIl U OIIPEAEIINUTENEH,
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTarT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHSAMU /7Sl peoOpa3oBaHUs BhIpaKEHUI;

BBINOJIHATH MPE0Opa30BaHMsI YMCIOBBIX BRIPAKEHUH, COEPKAINX CTEIIEHH C PAllMOHATIBHBIM [TOKa3aTeleM;

HCIIOJIb30BaTh CBOMCTBA JJorapu(moB Jyist MpeoOpa3oBaHusl JOTapu(PMUUECKUX BbIpAKEHHUI;

CBOOOJHO OIEPUPOBATH MOHATUAMU: HPpPALMOHAIbHbIE, MOKa3aTelbHble W JIorapu()MUUYECKUE YPABHEHUS, HAXOAUTh MX PEIICHUS C
ITIOMOIIIBI0 PABHOCWIBHBIX MIEPEXO0/I0B WU OCYLIECTBIISAS IPOBEPKY KOPHEH;



IIPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (GOPMYIIbI ISl TPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BhIPAXKEHUH;

CBOOOJHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NMPUMEHSATh HEOOXOAuMble (OPMYJBI Ui PEIIeHUs] OCHOBHBIX
THIIOB TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJICIMPOBATh peajbHBIC CUTYallMH Ha SI3bIKE aireOphl, COCTABIATH BHIPAKEHUS, ypaBHEHHS, HEPABEHCTBA IO YCJOBHIO 3aayM,
HCCIIEI0BATh IOCTPOEHHBIE MOJIEH € MCII0JIb30BAaHUEM alapaTa ainreOpsl.

DOyHKUUH ¥ rPaQUKHU:

CBOOOJHO OIEPUPOBATH MOHATUAMU: (YHKLUSA, CIOCOOBI 3a1aHus (PyHKIMH, B3aUMHO OOpaTHble (YHKIMH, KOMIO3ULMS (YHKIMH,
rpaduk GyHKINH, BHIIOJIHATD dJIEMEHTApHbIE TPeoOpa3oBanus rpapuKoB (QyHKIIHIA;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: O0JIACTb ONPEAETICHUSs M MHOXECTBO 3HAUY€HUM (QYHKUMH, HyJIM (QYHKUHUU, OPOMEXYTKU
3HAKOIIOCTOSIHCTBA;

CBOOOJHO OIIEPUPOBATH MOHATUSMHU: YETHBIE M HEUETHBIE (DYHKLMHU, NEpHOANYECKHE (PYHKIMH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCUMYMBI U MUHUMYMBI (DyHKITUH, HanOOJIbIIIee M HAUMEHbIIee 3HaYeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OIEpUPOBATh MOHATUAMHU: CTENEHHAas (YHKIMS C HATypajJbHBIM M IEJIBIM IOKa3aTeneM, rpaduk CTeneHHOW (YHKLUUU C
HATYypaJbHBIM H LEJBIM MTOKa3aTeaeM, TpaguK KOPHs N-Oi CTENeHH KaK (PyHKIIMH 0OpaTHOM CTETNIEH! C HATYpaJbHBIM ITOKa3aTeleM;

ONEpPUPOBATh MOHATUSAMM: JIMHEHHas, KBaJgpaTHUYHas U JApOOHO-IMHEHHas (YHKLUUHU, BBIIOJHATH 3JEMEHTapHOE HCCIIEIOBAaHUE U
MOCTPOEHHE UX IPAPHKOB;

CBOOOJHO ONEpUPOBATh MOHATUAMU: MTOKa3aTeabHas U Jorapupmuueckas GyHKIMH, UX CBOHCTBA U rpaUKH, UCIOIb30BaTh UX IrpaduKu
JUISl pELLICHUs] YPABHEHU;

CBOOOJHO OIEpUPOBaTh MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPY)KHOCTb, ONpEAETICHUE TPUTOHOMETPHUUECKUX (YHKIMHA YHCIOBOTO
apryMeHTa;

UCMOJIb30BaTh IrpaduKu GYHKIMHA IS UCCIIEOBAHUS MIPOLIECCOB M 3aBUCUMOCTEN MPH PELICHUH 3ajjad U3 IPYTUX Y4eOHBIX IPEIMETOB U
peayIbHOM JKHU3HM, BBIpAXKaTh POpMyJIaMHi 3aBUCUMOCTH MEX1y BEIMUYUHAMU;

Havana MaTemMaTH4ecKOro aHaim3a:

cBOOO/JIHO OIEpPUPOBaTh MOHATHUAMU: apuPMeTHuUecKas U TeoMeTpuyecKas Iporpeccusi, OeCKOHEYHO YObIBarollas IeoMeTpuyecKas
nporpeccusi, IMHEWHBIH U 3KCTIOHEHIUAIBHBIA POCT, (OPMYJIa CI0KHBIX MPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

MCIOJIb30BaTh IPOIPECCUU JIJISl pELIEHMSI pealIbHBIX 3a]a4 MIPUKJIaJHOTO XapaKTepa;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: IOCIEA0BATEIBLHOCTh, CIIOCOOBI 3aJJaHMs IOCIIEA0BATENbHOCTEH, MOHOTOHHBIE U OTpaHUYEHHBIE
MOCJIEZI0BATEIBHOCTH, TOHUMATh OCHOBBI 3apOKICHUSI MAaTEMAaTUYECKOT0 aHaIN3a KaK aHajan3a 0ECKOHEYHO MallbIX;

CBOOO/THO ONIEPUPOBATH MOHATHIMU: HENPEPhIBHBIE (PYHKIIUH, TOUKU pa3pbiBa rpaduka GyHKIMH, aCUMIITOTH rpaduka GyHKINY;

cBOOOJHO omepupoBaTh MOHATHEM: (YHKIUS, HEMPEpPhIBHAS HA OTpe3Ke, MPUMEHITh CBONCTBA HEMPEPBHIBHBIX (DYHKUMN NI pelieHus
3ajay;

CcBOOO/IHO ONIEPUPOBAThH MOHATUSAMU: NIEPBasi U BTOpast MPOU3BOIHbIE (PYHKLINHU, KacaTelbHas K rpaduky QyHKINU;

BBIUUCIIATh TNPOU3BOIHBIE CYMMBI, MPOM3BEAECHUS, YACTHOIO M KOMIIO3MLMHU JIBYX (YHKUWH, 3HATh MPOU3BOJAHBIC 3JIEMEHTApHBIX
GyHKIUH; NCTOIb30BaTh T€OMETPUUECKUM U (PU3HMUECKUN CMBICT MPOU3BOAHOMN JJIsl PEeLIeHUS 3a4a4.



Muo:xecTBa 1 JIOTHKA:
CBO6OI[HO OHepI/IpOBaTL IIOHATHUAMU . MHOXKECTBO, onepaunn Haa MHOXKECTBaMMU,
HCII0JIh30BaTh TEOPETUKO-MHOXECTBEHHBIN amnmapar JJi ONMUCAaHUs PEAbHBIX IMPOIECCOB U SBJICHUM, IIPHU PEIICHUH 33134 U3 APYTHX

y4eOHBIX MPEIMETOB;
CBOOO/IHO OIEpUPOBATh IOHATUSMH: OIpEAEICHHE, TEeOopeMa, YpaBHEHHE- CIIEACTBHE, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIC YPABHEHUS 1 HEPABEHCTBA.

TEMATHYECKOE INTAHUPOBAHMUE

Ne HaumeHoBaHue pa3ie/oB U TeM IPOrpaMMBbl KosanuyectBo yacos
n/n Bcero | KonTpoJubHbIE
padoThl

1 MHOxecTBO IeHCTBUTEINBbHBIX Yyucel. MHorowieHnsl. PanmonalibHble ypaBHEHHs] U HEPABEHCTBA. 24 1
Cucrembl TMHEWHBIX ypaBHEHUI

2 Oynkiuu u rpaduku. CreneHHas QyHKIMS C LETBIM ITOKa3aTelIeM 12 1

3 ApudmeTrueckuii KOpeHb n-oi creneHu. MppanoHansHble ypaBHEHUS 15 1

4 IToxazarenbHas ¢pynkuus. [lokazaTenbHble ypaBHEHHUS 10 1

5 Jlorapudpmuaeckas pynkuus. Jlorapupmudeckue ypaBHEHHS 18 1

6 TpuroHomerpuyeckre BEIpaKECHHS ¥ yPaBHEHHS 22 1

7 [TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1

8 Henpepsisable ¢ynkiyn. [IponsBognHas 20 1

9 [ToBTOpeHME, 0000IICHIE, CUCTEMATHU3AIIUS 3HAHUI 5 2

OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPChHI U PECYPCbI CETU UHTEPHET
1. www. edu - "Poccuiickoe oopa3zoBanue" denepaibHblii MOpTAal.

2. www.school.edu - "Poccuiickuii 0011e00pa3oBaTeIbHbIN MOPTAT".
3. www.school-collection.edu.ru/ Enunas komiekius iuppoBeIX 00pa3oBaTeIbHBIX PECYPCOB
4. www.mathvaz.ru - docbe IIKOJILHOTO YUUTENST MATEMATHKH

5. www.festival.1september.ru dectuBans nmegarornyeckux uaei


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.festival.1september.ru/

