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ITIOACHUTEJIbBHASA 3AIIMCKA

YueOHbIN Kypc «Asrebpa ¥ Haya/la MaTEMaTHUeCKOTO aHa/IM3a» SIB/ISIETCS OJHUM W3 Haubosiee 3HAUMMBIX B TIPOrPaMMe CpeHero o0Iiero
o0pa3oBaHus, MOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00eCrieunBaeT MHCTPYMEHTaIbHYI0 0a3y [/ U3yueHHs BCEX eCTEeCTBEHHO-HayUYHbIX KYPCOB, a C
JIPYTo# CTOPOHBI, GOPpMHUPYeT JIorMueckoe U abCTpakKTHOe MbIIeHHe 00y4aroluXcs Ha YpPOBHe, He0OXOAMMOM Jisi 0OCBOeHUs] MH(POPMaTHKH,
00111eCTBO3HAHKSI, UICTOPUH, CJIOBECHOCTH U IPYTHX AUCLUIUIMH. B paMKax faHHOTO yueGHOro Kypca o0yJaroriyecs: OB/Ia|eBatoT YHUBEepPCaTbHbIM
SI3bIKOM COBPEMEHHOM HayKu, KOTopasi popMy/IMpyeT CBOU JOCTHKeHUs] B MaTeMaThueckout (popme.

YueOHbBIN KypcC a/rebpbl ¥ Haya/l MaTeMaTAYeCKOT0 aHaM3a 3aK/a/ibIBaeT OCHOBY [I/Isl YCIIELIHOTO OBJ/aJi[eHUsI 3aKOHAMU (DH3UKH, XUMUU,
O10/IOrMM, TIOHUMaHUsI OCHOBHBIX TeH/eHIMM pa3BUTHUS SKOHOMHKUA W OOIeCTBEHHOMN >KU3HHU, T03BOJIsieT OpPHeHTUPOBATLCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TeXHOJIOTUSX, YBEPEHHO WCIIOb30BaTh UX /IS Ja/bHeliero oo6pa3oBaHus U B MOBCEHEBHOW >KU3HU. B TO e
BpeMsl OB/IaJileHre abCTPAKTHBIMU U JIOTUYECKH CTPOTMMH KOHCTPYKIIUSIMHM ajnreOpbl 1 MaTeMaTHUeCKOTO aHa/livd3a Pa3BUBAeT yMeHHe HaXOUTh
3aKOHOMEPHOCTH, 000CHOBBIBaTh UCTUHHOCTD, JI0Ka3bIBaTh YTBEP)KAEHHS C TMOMOIIbI0 MHIAYKIMA U PacCy>KJaTh eAYKTUBHO, WCIIO/h30BATh
0000611[eHMe ¥ KOHKpPEeTHU3al[1io, abcTparupoBaHue 1 aHa/IOTHIO, (DOPMUPYeT KpeaTUBHOe Y KPUTHUeCKOe MBIIIIeHHe.

B xoze u3yueHusi yueOHOro Kypca «Asirebpa ¥ Hauaja MaTeMaTH4YeCKOTO aHa/iM3a» OOydYarolvecs TMOJyYarOT HOBBIM OTBIT pelleHus
MIPUK/IAIHBIX 3a/lad, CAMOCTOSITEJTbHOTO TMOCTPOEHHUSI MaTeMaTHUeCKUX MOjiefield pealbHbIX CHUTYal[|ii, MHTepPIIPeTal[iy TMOJyUeHHbIX pelleHuH,
3HAKOMSTCS C TIpUMepaMi MaTeMaTUueCKUX 3aKOHOMepPHOCTel B MPUPO/e, HayKe U UCKYCCTBe, C BbIAAIOIIMMHUCA MaTeMaTUUeCKUMU OTKPBITUSMU
Y UX aBTOPaMH.

YueOHbI Kypc 0071a/jaeT 3HAaUMTE/bHBIM BOCITUTATebHBIM TIOTEHLIMAZIoM, KOTOPBIM peanu3yeTcs Kak uepe3 yuyeOHbIM Marepual,
CIOCOOCTBYIOIIHI (hOPMUPOBAHKIO HAYUHOTO MMUPOBO33DEHUS], TaK U uepe3 CIiel[upuKy yueOHOU /esTe/IbHOCTH, TPeOyroIleld MpoJo/DKUTeTbHON
KOHL[eHTpaLlMK BHUMaHUsI, CAMOCTOSITe/TbHOCTH, aKKyPaTHOCTU U OTBETCTBEHHOCTH 3a MOTyUeHHbIN pe3y/ibTarT.

B ocHOBe MeTOMKHK 00yueHus areOpe U Haua/laM MaTeMaTUUYeCKOTO aHa/IM3a JIEXKUT [1esITe/TbHOCTHBIN MPUHLIAIT 00yUeHMsI.

B cTpykType yuebHOro Kypca «Asnrebpa ¥ Hayaja MaTeMaTHUYeCKOTO aHasM3a» BbiJe/ieHbl C/leAyIoIIe coJep KaTelbHO-MeToJuuecKre
nuHUK: «Yurcna v BbiurcaeHus», «PyHKIUK U rpa@uku», «YpaBHEHUs] U HepaBeHCTBa», «Hauana MareMaTH4ecKoro aHanusa», «MHOXeCTBa U
norvka». Bce OCHOBHBIE COJiepKaTeTbHO-MeTO[UUeCKHe TMHUM W3YyYaroTCsl Ha TIPOTSDKEHWM JIBYX JIeT 00yueHUsi Ha YPOBHe CpefiHero o0irero
o0pa3oBaHus, eCTECTBEHHO JIOTIOJ/HSAS IPYT Apyra U TOCTETNIeHHO HAChIIAsiChb HOBBIMU TeMaMH M pa3fiesiaMU. JlaHHBINA yueOHBIM KypC SIBISETCS
HMHTEeTpaTUBHBIM, ITOCKOJIbKY 00berHsIeT B cebe coep)kaHWe HeCKOJbKUX MaTeMaTHUeCKUX JUCIUIVIMH, TaKUX Kak anreOpa, TPUTOHOMETpUS,
MaTeMaTHUeCKUd aHa/l3, TeOpUs MHOXKeCTB, MaTeMaTWuecKasi JIoTWKa U Apyrue. Ilo Mepe Toro kKak oOyuaroiiyecsi oBjiafieBaloT Bcé Oosee
[IMPOKUM MaTeMaTHYeCKUM arrapaToM, Y HUX IT0C/IeloBaTe/IbHO (hOPMUDPYETCS U COBEPIIeHCTBYETCSI YMeHHe CTPOUTh MaTeMaTUUeCcKyt MO/Iesb
peanbHON CHUTyaruy, TIPUMEHSTh 3HAHUS, TIOJyYeHHbIe MPU M3y4YeHUH yueOHOTO Kypca, i pelleHus CaMOCTOSITeTbHO C(hOpPMY/TUPOBAHHOM
MaTeMaTHUeCKOl 3ajjaud, a 3aTeM UHTepIpeTUPOBaTh CBOM OTBET.

CopepskaTe/ibHO-MeToiuuecKasi IMHUS «UKcaa ¥ BBIUMC/IEHUs» 3aBepiliaeT ()OPMHPOBAHKE HABBIKOB KCIIO/b30BaHUSL [I€HCTBUTEbHBIX
yrces, KOTOpoe ObLI0O HauaTO Ha ypPOBHe OCHOBHOro o0irero obpa3oBaHus. Ha ypoBHe cpegHero obiero obpa3oBaHusi 0co00e BHHMaHHe
yaensieTcsi OPMUPOBAHUIO HABLIKOB PAlMOHA/BHBIX BBIUMC/IEHWM, BK/IIOUAIOIIMX B Ce0s WCIO/Ib30BaHWE PA3/IMYHbIX (POPM 3alluCH YKCJIa,
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yMeHHe JfiefaTh TIPUKHUKY, BBITIOJMHATH TPUOIMKEHHbIE BBIYMC/IEHUS, OLIEHWBATh UWCJ/IOBbIE BBIPA)KEHHs, paboTaTh C MaTeMaTHUeCKUMH
KOHCTaHTaMW. 3HaKOMble OOyYarolMMCs MHOXKeCTBAa HATypa/lbHBIX, I1Ie/bIX, paljMOHA/JLHBIX U JIeHCTBUTEIBHBIX UYHUCET JOTIOTHSIOTCS
MHO>KeCTBOM KOMIIIEKCHBIX urcesl. B Ka)KZoM K3 3THX MHOKECTB PaCCMaTPUBAIOTCSI CBOMCTBeHHbIe eMy crieljiduuecKre 3aJaud U oreparyu:
JleieHre Hallesio, OTlepUpOBaHKMe OCTaTKaMKd Ha MHOXKeCTBe I[eJIbIX uuces, 0coOble CBOWCTBA palMOHANbHBIX U MPPALMOHATBbHBIX UHCe,
apudMeTHUeCKHe Orepaldy, a TakKKe W3B/ledeHHe KOPHS HaTypaJbHOW CTelleHW Ha MHOXKeCTBe KOMILIEKCHBIX uuces. briarogaps
M0C/Ie/IOBaTe/IbHOMY DPAaCIIMPeHUI0 Kpyra WCIOJb3yeMbIX UMCeT U 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TIDUMEHEHUS /ISl PellieHus] pa3TuyHbIX
3aau (opMUpyeTCcsl TIpe/iCTaB/ieHe O eJWHCTBe MaTeMaTHMKKW KaK HayKd W e€ poJid B TIOCTPOEHHWU Mojesieli peasibHOTO MUPA, ILIMPOKO
HCII0/Ib3YI0TCs 0060011[eH1e U KOHKPeTH3allusl.

JIunusi «YpaBHeHHs1 U HepaBeHCTBa» peasn3yeTcs Ha MPOTSDKeHWH BCero o0yJeHusi Ha YPOBHe cpeiHero obiriero o6pa3oBaHusi, TTIOCKOJIBKY
B KaX/I0M pa3ziesie [IporpamMmbl MpeyCMOTPEHO pellieHre COOTBETCTBYIOLIMX 3aziau. B pe3ysbTaTe oOydaroiiuecss OB/IaJeBalOT Pa3TMYHBIMU
MeTOo/laMH pellleHUs] PallMOHa/IbHBIX, UPpal[MOHAIbHbBIX, T0Ka3aTe/lbHbIX, JIOTapUPMUUeCKUX U TPUTOHOMETPUUYECKUX YPaBHEHU, HepaBeHCTB U
CUCTeM, a TaKXKe 3a/lay, CofieprKalllux TapaMmeTphbl. [To/iyueHHbIe YMeHUSI IIMPOKO MCIOMBL3YHOTCS TIPU UCCAef0oBaHUU (DYHKIUN C TIOMOIIbIO
MPOM3BO/IHOM, TIDU pelLleHWM TIPUKIAAHbIX 3aJau W 3aJau Ha HaxoKAeHuWe HaubO/bIIMX W HaUMeHbIIMX 3HaueHWW GyHKUWW. [laHHas
coJiep)kaTesibHasl JIMHUS BK/IIOUaeT B cebsi Takke popMUPOBaHHe YMeHUH BBITIOMHATDL PACUYETHI 10 (hopMyJsiaM, TipeoOpa30BaHus parjuOHAIbHBIX,
MppaLMOHA/IBHBIX U TPUTOHOMETPUUECKUX BBIpaKEHWM, a TakKe BbIDa)KeHUH, COZep)KallliX CTereHW W Jiorapudmel. Brarogapsi u3yueHuto
anrebpanyeckoro MaTepuasa MpOMCXOAUT AajbHellllee pa3BUTHE a/ITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIILJIEHUs 00yJatonuxcsi, hOpMUPYIOTCS
HaBBIKU [Ie;YKTUBHBIX PacCyeHu, paboTbl C CUMBOJILHBIMU (JOPMaMH, TIpeZiCTaB/IeH sl 3aKOHOMEPHOCTel U 3aBUCHMOCTel B BU/le PaBeHCTB U
HepaBeHCTB. AsreOpa mipeyiaraeT 3¢¢eKTHBHbIe WHCTPYMEHTBI [/Isi pelleHus] TPaKTUYeCKUX M eCTeCTBeHHO-Hay4HbIX 3ajjad, HarjsiiHO
JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HaYKHU.

CopeprkaTe/lbHO-MeToiuuecKast TMHUST « OYHKIMU U TpaUKU» TECHO TIePeTIeTaeTCs C APYTUMH JIMHUSAMU YueOHOTo Kypca, TTIOCKOIBbKY B
KaKOM-TO CMbIC/Ie 3aJaéT TI0C/Ie[loBaTe/IbHOCTh M3y4yeHUsi Marepuana. VI3yueHWe cCTereHHOM, TOKa3aTelbHOM, Jorapupmuueckod u
TPUTOHOMETPUUECKUX (YHKI[MM, WX CBOMCTB M TPAaMKOB, MCIIOMb30BaHWe (YHKIMM [/Isi pellleHus 3afiau W3 APYTUX yueOHBIX MpeMeTOB U
peasibHOM >XKU3HU TeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaM30M, Tak U C pellleHreM ypaBHeHWN U HepaBeHCTB. [Ipu 3ToM Gosbliioe BHUMaHKe
yensieTcsi pOPMUPOBAHUIO YMeHUSI BbIpa)kaTh (h)OpMyJlaMU 3aBUCUMOCTH MEXKJy Pa3/TMUHbIMU BeJIMUMHAMU, UCC/Ie/[0OBaTh MOyueHHble (YHKIUU,
CTpOUTh UX Tpacduku. MaTepuan 3ToM cofiepkaTe/IbHOM JIMHUM Halle/ieH Ha pa3BUTHe YMEeHUN 1 HaBBIKOB, MO3BOJISIFOIINX BbIpaXkaTh 3aBUCUMOCTH
MEXIy BeJIWYMHaMU B pa3uuyHoi (Qopme: aHanuTU4Yeckod, rpaduyeckoir u cyioBecHOW. Ero wu3yueHue criocobCTByeT pa3BUTHIO
aJITOPUTMUYECKOTO MBIIIIJIEHHS], CIIOCOOHOCTU K 0000I1IeHHI0 M KOHKPeTU3alliH, UCTI0/Tb30BAHUIO aHA/IOTHH.

CopepxkatenbHasi TuHUS «Hadasma mMaTeMaTU4yecKOro aHaiv3a» MO3BOJISIeT CYIeCTBEHHO PACIIMPUThL KPYr KaK MaTeMaTU4yecKuX, Tak U
MIPUK/IAZIHBIX 3a/ja4, JOCTYITHBIX 00YUarOIIUMCS, TaK KaK Y HUX MOSB/ISIETCS BO3MO)KHOCTh CTPOUTD I'PadUKU CJIOXKHBIX (PYHKIUH, OTIpeJesiTh UX
HauOOo/bIIMe ¥ HaWMEeHBIIIMe 3HAaueHUs, BBIUMC/IATL T/IOMaAU GUryp U oOBEMBI Tes, HaXOAUTb CKOPOCTH M YCKOPEeHHs TpolieccoB. JlaHHast
coJiep)kaTesibHasi JIMHUSI OTKPbIBaeT HOBble BO3MO>KHOCTH TIOCTPOEHHsI MaTeMaTHUeCKHUX MOJeseil peasbHbIX CHTYal[WH, TMO3BOJIIET HAaXOAWUThb
HawIyulllee pellleHWe B TIPUK/IAHBIX, B TOM UKCJIe COI[Ha/IbHO-9DKOHOMMUECKHUX, 3aJjauaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTHUeCKOTO aHaju3a
CIIOCOOCTBYET Pa3BUTHUIO abCTPAKTHOTO, (OPMabHO-JIOTUYECKOTO W KPEeaTHMBHOTO MBIIIIeHUs, (OPMUPOBAHWIO YMEHWH pacrio3HaBaTh
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MIPOSIB/IEHHSI 3aKOHOB MaTeMaTHKU B HayKe, TeXHHWKe W MCKyccTBe. OOyuaromiuecss y3HarOT O BBIZAIOIIUXCS pe3y/bTaTax, MOyUYeHHBIX B XO7e
Pa3BUTHSI MaTeMAaTHUKU KaK HayKu, ¥ 00 WX aBTOpax.

CozeprkaTe/lbHO-MeToiuuecKast TMHUS « MHOXKeCTBa U JIOTHKa» BKJTFOUAeT B Ce0st 3/1eMeHTbI TEOPUH MHOXKECTB U MaTeMaTUUeCKOM JIOTHKH.
TeopeTHKO-MHOKeCTBeHHbIe TIpe/|CTaB/IeHHs] POHU3bIBAIOT BeCh KYpC IIKOJLHOW MaTeMaTHUKW UM TpejjiaraloT Haubosiee yHUBEPCATbHbBIN SI3bIK,
00beJUHSIOMIMI BCe pasfiesibl MaTeMaTUKWA W e€ TIPUIOKEHW, OHM CBSI3bIBAOT pa3Hble MaTeMaTHUeCKWe AWCLUIUIMHBI U MX TIPUTIOKEHUS B
efvHOe 1iesioe. [103TOMy Ba’kKHO JJaThb BO3MO>KHOCTh 00YYaroIeMyCsi TIOHUMaTh TeOPETUKO-MHOXXeCTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTUKH U
WCIO/b30BaTh €ro [Jisi BbIpaXKeHUs1 CBOMX MbIC/ed. JIpyrumM Ba)KHbIM MPU3HAKOM MaTeMaTUKW KaK HayKW CjieflyeT MpH3HaTb CBOMCTBEHHYIO el
cTporoctb 000CHOBaHUM U CJiefloBaHUe OINpe/ie/IEHHBIM TpaBWaM TOCTPOeHUsl [J0Ka3aTelbCTB. 3HAKOMCTBO C 3/ieMeHTaMH MaTeMaTUuecKou
JIOTUKU CTIOCOOCTBYET Pa3BUTUIO JIOTUUECKOTO MBILIIEHUS] 00yYaroIuxcsi, TI03BO/IsieT UM CTPOMTh CBOM PACCY’KAEeHHS Ha OCHOBE JIOTMUeCKUX
ripaBui, (hOpMUPYeT HaBbIKM KPUTUUECKOTO MbIII/IEHUSI.

B yueGHOM Kypce «Asrebpa ¥ Hauajla MaTeMaTHUYeCKOTO aHa/M3a» MPUCYTCTBYKOT OCHOBBI MaTeMaTUUYeCKOTO MO/Ie/IMPOBaHUs, KOTOPbIe
MIpU3BaHbI CITOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOEHHUsT MO/iesiell peanbHbIX CUTYyalUi, UCCAeJOBAaHUS 3THX MOJE/eH C MOMOIIIbIO
anrapara ajrebpbl 1 MaTeMaTHU4eCKOTO aHalu3a, MHTePrpeTaLyy MOoMyUYeHHBIX pe3y/IbTaToB. Takue 3a/laHusi BIUIETeHbI B KaXK/bIM M3 pa3/iesioB
MPOTrpaMMbl, TIOCKOJIbKY BeCh MaTepHa/ y4eOHOro Kypca IIIMPOKO KCII0J/Ib3yeTCs /ISl pellleHHs TIPUK/IaJHbIX 3a7ad. [Ipy pelieHuM peasibHbBIX
MPAaKTUYEeCKUX 3a/lad 00ydarolyiecss pa3BUBAIOT HaOJFOZATeNbHOCTb, YMEHHe HaXO/WUTh 3aKOHOMEpPHOCTH, abCTparupoBaThbCs, HCIIO/Ib30BaTh
aHaJIOrvi0, 000011aTh U KOHKPETHU3UPOBaTh MpobieMy. [lesTeTbHOCTh 10 (POPMHPOBAHHIO HABBIKOB PelleHUs TPUKJIAZHbIX 3a/jau OPraHUu3yeTcs B
ripoljecce U3yueHUs Bcex TeM yueOHOro Kypca «Asrebpa v Hauasia MaTeMaTUUeCKOTro aHa/lnu3a».

Ha u3yuenue yueGHOro Kypca «Asirebpa ¥ Hayasia MaTeMaTUUeCKoro aHajiu3a» oTBoAuTCs 272 dvaca: B 10 knacce — 136 wacoB (4 yaca B
Hegiento), B 11 kyacce — 136 yacoB (4 yaca B HeJieso).



COJEPKAHUE OBYUEHUSA
10 KJIACC

Yucaa ¥ BBIYMC/IeHUSA

PaumionanbHbie yrcia. OOBIKHOBEHHBIE W 1eCITUYHBIE APOOH, MPOLeHThl, OecKoHeuHble Tieprondeckue npobu. [lpumeHenre apobeii u
TMIPOLIEHTOB Ji/Is1 pellieHUst PUK/IaZHbIX 3a/lau U3 pa3/IMuHbIX OTpac/ieil 3HaHWH U peabHOMN >KHU3HHU.

HelicTBuTe/IbHBIE uncila. PaljoHanbHble U UppaloHaIbHble unc/ia. ApudMeTHUecKue oreparyy C JelCTBUTe/IbHbIMU YMCIaMU. Mozyb
JIeICTBUTEIHOTO UKC/Ia U ero CBoMCTBa. [1pubvKEéHHbIe BEIUMC/IEHNS, TIPaBUIa OKPYT/IeHus], TPUKH/IKA U OLleHKa pe3y/IbTaTa BEIUMCIeHHUH.

CreneHb C LesbIM MokasaTesieM. buHoM HeroToHa. Vicnonb3oBaHue mofxopsieil ¢opmbl 3arvcu [elCTBUTE/TbHBIX UKces [/ pelleHus
MPaKTUYeCKUX 3a/lay U TIpe/iCTaB/IeHUs JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypabHOW CTENeHU U ero CBOMCTBA.

CreneHb ¢ paljuOHa/IbHBIM T10Ka3aTesieM U eé CBOMCTBA, CTelleHb C /1eHCTBUTe/IbHBIM [10Ka3aTeseM.

Jlorapugm uncia. ColicTBa jorapudma. [lecaTuuHble ¥ HaTypasbHbIe JT0rapu(MBl.

CHHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC YMC/IOBOrO apryMeHTa. APKCHHYC, apKKOCMHYC U apKTaHT'eHC UKCI0BOr0 apryMeHTa.

ypaBHEHI/lﬂ U HEPABEHCTBA

ToxzgecTBa U TOX/eCTBeHHble MpeoOpa3oBaHUs. YpaBHeHHe, KODeHb ypaBHeHUs. PaBHOCH/IbHbIE YDaBHEHUS W ypaBHEHUS-CIeZCTBUS.
HepaBeHCTBO, pellieHle HepaBeHCTBaA.

OcCHOBHbIe MeTO/Ibl pellieHHsI LieIbIX U ApOOHO-pallvoHaNIbHBIX YpaBHeHUH M HepaBeHCTB. MHOrouseHb! OT OJ{HOM repeMeHHOM. [lesieHre
MHOTOU/IeHa Ha MHOTOW/IeH ¢ ocTaTkoM. Teopema be3y. MHorousieHsl ¢ 1jesibiMi Ko3dduiiientamu. Teopema Buerta.

[Tpeobpa3oBaHMst YMCIOBBIX BBIPDA)KEHUH, COIePKallliX CTeNeHd U KOPHH.

WppaloHanbHble ypaBHeHUsi. OCHOBHbIE MeTO/Ibl pellleHus1 UppaLMOHaIbHbBIX YpaBHEHHUH.

ITokasarenbHble ypaBHeHUs.. OCHOBHbIe METO/bI pellleHus [TI0Ka3aTe/IbHbIX YDaBHEeHUM.

[TpeoOpa3oBaHe BeIpaKEHUH, COIePKaII[UX JI0Tapru(MBbI.

Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIe METO/IbI pellieHusl 1orapu(MUUeCKUX ypaBHEHUM.

OcHoBHbIe TpUroHOMeTpHueckre (opmysbl. IlpeoOpa3oBaHMe TPUTOHOMETPUUECKUX BBIPDA)KEHWH. PellleHHe TPUTOHOMETPUYECKUX
yPaBHEHUH.

PellleHre cucTeM JIMHEMHBIX ypaBHeHWU. MaTpulja CUCTeMbl TMHENHHBbIX ypaBHeHUW. OnpejieuTe/lb MaTpPULlbl 2X2, ero reoMeTpu4ecKuii
CMBIC/I U CBOMCTBA, BbIUMC/IEHME €ro 3HaueHusl, NpUMeHeHHe Orpeje/uTeNns /s peLleHHss CHUCTeMbl JIMHENHbIX ypaBHeHMWil. PelneHue
MIPUK/IA/IHBIX 33/lau C TIOMOLLBI0 CUCTEeMBI JIMHeHHbIX ypaBHeHU. VccreoBaHe TOCTPOEHHOM MO/Ie/y € TIOMOLLbIO MaTpHUL] M OMpe/iesTuTesei.

[TocTpoeHre MaTemMaTHYeCKUX MoJiesieli peasbHOM CUTyallud C TIOMOIIbIO YpaBHeHHM U HepaBeHCTB. [IpuMeHeHue ypaBHeHUU U
HepaBeHCTB K pellleHHI0 MaTeMaTHuecKUX 3aJjau ¥ 3aflau U3 pas3aMuHbIX 06/1acTeil HAyKy U peanbHON JKU3HHU.



DyHKIMHU ¥ TpapUuKH.
OyHKIMs, crocobbl 3aaHus  (GyHKUMA. B3aumHo o6patHble GyHKIMH. Kowmmosurus ¢yHKuuid. [padvk byHKIUH. OneMeHTapHbIe
nipeobpa3oBaHus rpaGUKOB (HYHKIIUH.

Ob6mnacTh ompeziesieHUsi ¥ MHOXKeCTBO 3HaueHWM ¢GyHKuuu. Hymu ¢yHkuum. [TpoMeXyTKH 3HAKOTIOCTOSTHCTBA. UETHBIe M HEUEéTHBIE
¢dyukun. [Tepuoguueckue GyHKUUH. [IpOMEXYTKM MOHOTOHHOCTUA QYHKLUA. MaKCUMyMbl U MUHUMYMbI GYHKIMUA. Hanbostbiliee 1 HaMeHbI1Iee
3HaveHUs! (PYHKLIMU Ha IIPOMEXXyTKe.

JIuHelHast, KBaJipaTHUHAasi U IpoOHO-TMHEeMHAs PyHKIMK. D/ieMeHTapHOoe UCCeJoBaHre U TTOCTPOeHHe UX rPadHKOB.

CreneHHasi (yHKLMS C HaTypa/JbHbIM U LieJIbIM IOKasaTeseM. Eé cBoiictBa M rpaduk. CBoiicTBa M rpadmkK KOpPHSI N-OM CTeneHW Kak
GyHKIM 00paTHOM CTereHu ¢ HaTypabHBIM TTOKa3aTesIeM.

[TokasarenbHasa U norapudmMuueckas QyHKLMY, UX CBOUCTBA U rpaduku. Vicronb3oBaHre rpavKoB (DyHKLMH /151 pelleHus] ypaBHEeHU M.

TpuroHoMmeTpryeckast OKpy>KHOCTb, OIpeJie/leHre TPUrOHOMeTpUUeCcKUX (YyHKLIMM YUCI0BOrO apryMeHTa.

@DyHKI[MOHA/bHbIE 3aBUCUMOCTH B peasibHbIX MpoLieccax U siBjeHus1X. ['padKu peasbHbIX 3aBUCHUMOCTEH.

Haua/ia MaTeMaTH4eCKOro aHa/iu3a

[NocnepoBarensHOCTH, CrIOCOOBI 3aflaHUS TOC/TIeAOBaTebHOCTEH. MeTos MaTreMaTHdyeCcKOW MHAYKLUUH. MOHOTOHHBIE M OrpaHUuYeHHbIe
Toc/ieioBaTeIbHOCTH. VIcTOpHsi BOSHUKHOBEHHST MaTeMaTHUeCKOT0 aHa/i3a Kak aHa/mi3a 0eCKOHeYHO MaslbIX.

ApudmeTtnueckass U reoMeTpuyeckas TMporpeccud. beckoHeuHo yObiBaroijasg reomeTpuueckass miporpeccusi. CymMMa OGeCKOHeUuHO
yObIBato11eii reoMeTpUUecKoil rporpeccuy. JIMHeHHbIN U 3KCIOHeHLMaAbHbIA pocT. Uncrno e. dopMmyna CI0KHBIX MPOLIEHTOB. Vcnonb3oBaHye
MIPOTrPeCcCry /I/Is pellieHus] peaslbHbIX 3a/jau NPUK/IaJHOTO XapakKTepa.

HenpepbiBHbIE (PYHKLIMU U UX CBOMCTBA. TOUKM pa3peiBa. ACUMNTOTHI rpadukoB GyHKIMA. CBOMCTBA (DyHKLMI HeNpepbIBHBIX Ha OTpe3Ke.
MeTo/ UHTepBasoB [/ pellieHUst HepaBeHCTB. [IpriMeHeHe CBOMCTB HerpepbIBHbIX (DYHKLUM /1S pellieHus 3a/1ay.

[TepBasi u BTOpasi mpou3BoAHble GyHKIMU. OripejesieHre, reoMeTpUYeCcKUii U GU3NUeCKrUii CMBIC/T TIPOU3BO/JHOM. Y paBHeHHe KacaTeTbHON
K rpaduKy (pyHKIUH.

[TpousBoHbIe 3/1eMeHTapHbIX (QYHKLMHI. [Ipor3BoAHAas CyMMbIl, IPOU3Be/IeHUs], YaCTHOTO ¥ KOMITO3ULIMU (DyHKLIMH.

MHoxecTBa M JIOTUKA

MHoXecCTBO, oOInepalMy Haj, MHOXXeCTBaMM M UX CBOMCTBa. Jlnarpammsl Ouiepa—BenHa. IlpyrMeHeHue TeOpeTHMKO-MHOXXeCTBEHHOI'O
arriapara J/isl ONMCaHWsl PealbHBIX TIPOLIeCCOB U SIBJIEHUM, TIPH PeLlieH!H 3a/jau U3 APYTUX yueOHBIX MpeMeTOB.

OnpepeneHve, TeopeMa, CBOMCTBO MaTeMaTHYeCKOro 00beKTa, CiefICTBUe, [I0Ka3aTelbCTBO, PABHOCU/IbHBIE YDaBHEHHUSI.

11 KJIACC

Yucia ¥ BBIUYMC/IeHUSA
HatypanbHble W 1iesble uKc/ia. [IppMeHeHWe TIPU3HAKOB JIeJTMMOCTH LIebIX uuces, Haubosbiui obmmii geutens (manee — HO/) u
HauMeHbllee o011iee KpaTHOe (anee — HOK), octaTKoB o MoAy:to, anroputMa EBKnua [jis pellieHUs 3a7au B LieJbIX YMC/Iax.



KomrsiekcHble uncia. AnreOpandeckass ¥ TPUTOHOMeTpUYecKass (JOpPMbI 3aliCH KOMILIEKCHOTO uuc/ia. ApudMeTHuecKue orepanydu C
KOMIT/IEKCHBIMU uKcaMu. V300pakeHre KOMIUIEKCHBIX UMCe/ Ha KOOpAWHATHOW riockoctd. ®opmymna MyaBpa. KopHu n-oii cTereHn u3
KOMIJIeKCHOTO ync/a. [IpruMeHeHre KOMITJIEKCHBIX YKCer JJisl pelileHrst (pU3nYeCKUX U reOMeTpUuecKux 3ajau.

YPHBHEHI/IH U HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTh YpaBHEHHUI U HepaBeHCTB. PaBHOCH/IbHbIE CUCTEMbI U CUCTEeMBI-C/Ie/ICTBUsL. PaBHOCH/IbHBIE HEpaBeHCTRa.

OTbop KOpHell TPUTOHOMETPUUECKUX YPaBHEHHIH C TIOMOLbI0 TPUTOHOMETPHUYEeCKON OKDY)KHOCTH. PellleHHe TPUrOHOMeTPUYECKUX
HEpaBeHCTB.

OcHoBHbIe MeTO/ibl pellieHus TToKa3aTelbHbIX 1 JTorapuMUUecKUX HepaBeHCTB.

OcHOBHbIE METO/ibI pPellieHus] UppaljiOHaTIbHBIX HepaBEeHCTB.

OcHOBHbIe MeTOZbl pellleHUs] CUCTeEM W COBOKYITHOCTeH palMOHA/NbHBIX, WpPPALMOHANbHBIX, TIOKa3aTeNbHbIX U JIOTapuhMUUeCKUX
ypaBHEeHUH.

YpaBHeHUs1, HePaBeHCTBA U CUCTEMBI C TapaMeTpaMH.

[TpuMeHeHMe YpaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIIeHWI0 MaTeMaTHUeCKUX 3ajiau M 3a7iau U3 pa3/InyHbIX 00/1acTeil HayKu U peaTbHON
JKWU3HU, UHTEpIIpeTaliys MoJ/lyueHHbIX Pe3y/IbTaToB.

dyHknuu u rpadpuku

I'paduvik KomMrio3uiuu GyHKIMM. ['eoMeTpuueckrie oOpa3bl ypaBHeHH U HEPaBeHCTB Ha KOOPAUHATHOM TMJIOCKOCTH.

TpuroHomeTpryeckue GyHKLIMH, UX CBONUCTBA U TPaQUKHU.

I'padrueckre MeTo/ipl pellieHrsl ypaBHeHHH 1 HepaBeHCTB. ['paduueckrie MeTOIbI pellieHHs 3a/jau C lapaMeTpaMHu.

HWcnosnb3oBanue rpa@ukoB GyHKIUN 151 MCC/IeJOBaHUSI TIPOLIECCOB U 3aBUCUMOCTeM, KOTOPble BO3HUKAIOT TPU PeLleHUH 3a/jau U3 JIPyrux
yueOHbIX TIPeJIMETOB U PeaslbHOM YKU3HHU.

Haua/sia MaTeMaTHU4eCKoOro aHa/jiu3a

[IpumeHeHMe TIPOM3BOJHOM K MCC/IeAOBaHMIO (DPYHKIMH HAa MOHOTOHHOCTH W 3KCTpeMyMbl. HaxoxxaeHre HaubO/blIero U HauMeHBIIIero
3HaueHWM HerpepbIBHOW (DYHKLIMK Ha OTpe3Ke.

ITprMeHeHre MPOM3BOJHOM A/l HAXOXK/JEHWs HaWIyuyllero pellleHWs B NPUKIaAHBIX 3ajayax, [/ orpe/ie/ieHHs] CKOPOCTU U YCKOPeHUs
rporjecca, 3alaHHoro ¢ opMyJ/i0ii Ui rpa(ukom.

[TepBooOpa3Hasi, 0CHOBHOe CBOMCTBO repBooOpa3HbixX. [lepBooOpa3sHblie 3neMeHTapHBIX (HyHKLu. [IpaBria HaX0XAeHus TepBO0Opa3HbIX.

WHuTerpasn. ['eoMeTpruecKuii CMbIC] UHTerpasia. BeunciieHre onpeieIéHHOTO WHTerpasa 1o ¢opmysie HetoToHa-JleiibHMIIA.

[TpuMeHeHMe UHTerpara /sl HaX0KAeHHs IIola/iel Maockux Guryp 1 00bEMOB reoMeTpUUeCKUX TeJl.

[Tpumepnl pellieHuii  Aud@epeHIManbHbIX ypaBHeHWW. MareMaThyeckoe MO/le/TMPOBaHue peasbHbIX TIPOLIECCOB C  TOMOLIbIO
I depeHMaTbHBIX ypaBHEHUH.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATDI

1) rpa)KJaHCKOTr0 BOCTIMTAHHUSA:

c(hOpMHPOBAHHOCTh TPaAXKJAHCKOH TIO3WIMM O00ydYaroIierocssi Kak aKTMBHOIO W OTBETCTBEHHOTO WIeHa POCCHUHCKOTOo oOIIecTBa,
Tpe/iCTaB/ieHre 0 MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYD, SBJIEHUH, MPOLeAyP IPaXKAaHCKOTo 001ecTBa (BbIOODHI,
OTIPOCHI U JIPYTroe), yMeHHe B3auMO/IeliCTBOBATh C COL[MAa/IbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX QYHKI[USIMU U Ha3HAUeHUeM;

2) IaTPMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh POCCHUUCKON T'DaKAAHCKOW WAEHTUYHOCTH, yBa)KeHWs K TIPOILJIOMY U HACTOSIIIEMY POCCHMCKOM MaTeMaTHKH,
LIeHHOCTHOe OTHOIIIeHHe K JOCTH)KEeHHUSM POCCUMCKHUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTUueCKOU IITKOJIbI, UCII0/Ib30BaHUe 3THUX JOCTH)KEHUU
B JPYTUX HayKaX, TEXHOJIOTHsX, cpepax SKOHOMUKWY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

OCO3HaHHEe [YXOBHBIX I[[€HHOCTe POCCHUHCKOTO Hapoja, CHOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IIOBeJeHMS,
CBSI3aHHOTO C TIPAaKTHYECKUM TPUMeHeHWeM [OCTH)KeHUM HayKu U JIeaTe/TbHOCTBI0 YUEHOTO, OCO3HaHWe JIMYHOrO BK/IaZila B IIOCTPOEHHe
yCTOWUUBOTO OyAyIIlero;

4) 3CTeTHYEeCKOro BOCIIUTAHHUA:

3CTeTUYECKOe OTHOIIIeHWe K MHPY, BK/IHOYas 3CTETHKY MaTeMaTHYecKHUX 3aKOHOMEePHOCTeH, 0ObeKTOB, 3ajjay, pellleHul, pacCy>KAeHWM,
BOCTIPUMMYHBOCTb K MaTeMaTHUeCKUM acIieKTaM pa3/TMUHbIX BUJJOB UCKYCCTBa;

5) ¢pu3nuecKoro BOCIMTAHHUSA:

c(hOpPMHPOBAHHOCTb YMEHUS IPUMEHATh MaTeMaTHUeCKHe 3HaHUS B MHTepecax 3/I0pOBOro M Oe3omacHoro obpasa >KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHEe K CBOEMY 3/I0pPOBbIO (3/10pOBOe IMuTaHue, cOaaHCUPOBAHHBINA PeXXUM 3aHSITHN U OTAbIXA, pery/spHas ¢usnueckasi akTUBHOCTb),
(bur3MUecKoe COBePIIIEHCTBOBAHHE TP 3aHATHSAX CIIOPTUBHO-03I0POBUTETHLHOMN JeSITe/IbHOCThIO;

6) TPyA0BOro BOCIIUTAHUSA:

TOTOBHOCTb K TPYZY, OCO3HaHHe IIeHHOCTH TPYZAOI00us, UHTepeC K pa3uuHbIM chepaM rnpodeCcCHoHaIbHOU /1eTeIbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOM U e€ TIPUIOXKeHHWsIMUA, YMEHHe COBepIliaTh 0CO3HAHHBIM BbIOOp Oyayiel mpodeccuu U peann3oBbIBaTh COOCTBEHHbIE KU3HEHHbIE
M/71aHbl, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaThuecKoMy 00Opa3oBaHMIO M CamM000pa30BaHWIO Ha TIPOTSDKEHWM BCeM KW3HH, TOTOBHOCThH K
AaKTHBHOMY yYaCTHIO B PellleHHUH TIPaKTUUeCKUX 3aflau MaTeMaTUUeCKOM HarpaBIeHHOCTH;

7) 3K0/I0THYeCKOr'0 BOCITUTAHHUSA:



c(OPMHPOBAHHOCTb 3KOJIOTMUECKOW KYJIbTYpPbI, TIOHMMaHUe BMSHHUS COLMA/IbHO-3KOHOMMUECKMX MPOLIeCCOB Ha COCTOSIHWE MPUPOJHOU U
COLIMaZIbHOM CpeJibl, OCO3HaHMe I100a/bHOTO XapakTepa 3KOJ0THYecKuX MpobseM, opreHTalus Ha TpUMeHeHHe MaTeMaTHUeCKWX 3HaHWW i
peliieHus 3a/jau B 00/1aCTH OKPY KaroL[el Cpe/ibl, TVIaHUPOBaHKeE TIOCTYTKOB W OLIEHKH WX BO3MOXKHBIX TTOC/I€JICTBUH /s OKPY>KaloIllel Cpe/ibl;

8) eHHOCTH HAyYHOTr0 MO3HAHMA:

c(OpMUPOBAHHOCTH MHPOBO33DEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY VDOBHIO Ppa3BUTHS HAayKM M OOILeCTBEHHON MPaKTHKH,
MOHMMaHWe MaTeMaTU4eCKOM HayKM Kak c(epbl UesoBeYeCcKoi [iesiTeJIbHOCTH, 3TAroB eé pa3sBUTHS M 3HAUMMOCTH /Il Pa3BUTHSI LIMBUIM3aALUH,
OBJla/leHUe $I3bIKOM MaTeMaTHMKHM W MareMaTh4yecKoW Ky/JbTYpPOM Kak Cpe[iCTBOM I03HAHHMSI MUpPa, TOTOBHOCTb OCYILIECTB/STb MPOEKTHYH U
HCCIIeloBaTe/IbCKYHO [1esiTe/IbHOCTh UHAUBU/Iya/TbHO U B TPYTITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

Ba3oBble 1oruyecKue /JeiCTBHA:

BLISB/IATh M XapaKTepHU30BaTh CYIIeCTBEHHbIE TIPU3HAKM MaTeMaTHUYeCKUX OOBEKTOB, TIOHSTHM, OTHOIIEHWM MeXAy TOHATHSIMH,
(dbopMyIMpOBaTh OIpe/ie/IeHUs TTOHSATHH, yCTaHAB/IMBATh CYIeCTBEHHBIM TPU3HAK KaacCUGMUKAI[UM, OCHOBAHUS /s 0000IeHHsT U CpaBHEHMS,
KPUTEPUH MTPOBOJMMOTO aHa/N3a;

BOCIIPUHUMATh, (HOPMY/IMPOBaTh U TIPeoOpPa3OBLIBATh CY)XKIEHUS: yYTBEPAUTE/bHbIe W OTpPHUIIATe/bHbIe, eJAWHUUHbIE, YACTHbIE U OOIIue,
YC/IOBHBIE;

BBbISIB/IATh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TIPOTUBOpPeuMsi B (akTax, [JaHHbIX, HAOTIONEHUSX U YTBEPXKIEHUSIX,
rpe/jiaratb KPUTEPUH /IS BBISBJIEHUsT 3aKOHOMEPHOCTEH U IMPOTUBOPEUNii;

JleylaTh BBIBO/II C MCTIO/Ib30BAaHHUEM 3aKOHOB JIOTHKH, /1eYKTUBHBIX U UHYKTUBHBIX YMO3aK/TFOU€HHM, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

MIPOBO/IUTh CAMOCTOSITE/IbHO [JOKa3aTe/bCTBa MaTeMaTUUYEeCKUX YTBEP)KIEHUH (TIpsiMble U OT MPOTUBHOIO), BBHICTPAMBaTh apryMeHTAI[UIO,
MIPUBO/IUTH TIPUMEPBI U KOHTPIIPUMEpPhI, 000CHOBLIBaTh COOCTBEHHBIE CY>KEHHUS U BBIBO/IBI;

BbIOMpAaTh Crocob pelieHKst yueOHOM 3a7auv (CpaBHMBATh HECKOJILKO BapUaHTOB pelleHHs], BLIOWPATh Haubosiee TIOAXOAAIIMN C yUETOM
CaMOCTOSITE/IbHO BbIZIE/IEHHBIX KDUTEPHUEB).

Ba3oBble nccie/joBaTe/IbCKUE AeHCTBUS:

WCTIO/Ib30BaTh BOIPOCHI KaK HCC/Ie/I0BAaTe/IbCKUM WHCTPYMEHT T103HaHUsA, (OPMYIMPOBATh BOIPOCH], (PUKCUPYIOIHE TIPOTUBOPEUHe,
npobJ/iemMy, yCTaHaB/IMBAaTh UCKOMOE U ZJAHHOe, (hOPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATh CBOO MO3HUIUI0, MHEHUE;

TIPOBOZIUTH CAMOCTOSITE/ILHO CTJIAHUPOBAHHBIN SKCTIEPUMEHT, UCC/IeJOBAHUE T10 YCTaHOB/IEHHIO 0COOEHHOCTEeM MaTeMaTHUeCKOro 00beKTa,
SIBJIEHUS], TIPOLIECCA, BBISIBIEHHUIO 3aBUCMMOCTEH MEX/y 00beKTaMH, SIBJIEHUSIMU, TIPOL[ECCAMM;

CaMOCTOATE/IbHO (OPMYJ/TUPOBaTh 00OOIIIEHHUsT W BBIBOALI T0 pe3y/bTaTaM IPOBEJEHHOTO HaO/MIOJeHNsl, WCC/IeIOBAHMUS, OLIEHUBATh
JIOCTOBEPHOCTh ITOJTyUYe€HHBIX Pe3y/IbTaTOB, BLIBOJIOB U 000OIIEHHIA;

MIPOTHO3HUPOBATh BO3MOYKHOE Pa3BUTHE MPOLIeCCa, a TAK)KE BbIJIBUTaTh MPE/TIOI0KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pab6ora c uadopmanueii:



BBISIBJIATH JIe(DUIUTHI MH(OOPMAIUH, JaHHBIX, HE0OXOAUMBIX /ISl OTBETa Ha BOTMPOC U /IJIsl PeIIeHUs 3a/1aul;

BbIOMpaTh MH(OPMAIUIO U3 WUCTOYHHUKOB pa3/IMUHBIX THUIIOB, aHA/JM3UPOBaTh, CUCTEMATHU3UPOBaThb W WHTEPIIPETUPOBATh WH(POPMAILIUIO
pa3/IMUHBIX BUZIOB U (hOpM TIpe/iCTaB/IeHMs;

CTPYKTypHpOBaTh MH(OPMaLIMIO, TIPe/ICTaB/IsATh €€ B pa3/IMUHbIX (hopMax, WUTFOCTPUPOBaTh Ipadruecky;

OLIeHMBAaTh HaZIE&>KHOCTh MH(OPMALIUU 110 CAMOCTOATeTbHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBUS

OO0menne:

BOCTIPUHMMATh ¥ ()OPMYJIUPOBATh CY)KIEHUS] B COOTBETCTBUHU C YCIOBUSMU U 1ieJiAMU 0OII[eHHs], ICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOIO
TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX, [aBaTh [MOSICHEHUS 110 XOAY pelleHus 3a/jaud, KOMMEeHTUPOBaTh MOMy4YeHHbIN pe3y/bTar;

B X07ie 00Cy>KJieHUs 3a/JaBaTh BOMPOCHI 10 CYIIIECTBY 00CY>KJjaeMOl TeMbl, TTpO0JIeMbl, pelliaeMoi 3aflauk, BEICKA3bIBaTh W/leH, HalleJIeHHbIe
Ha MOMCK PeIIeHUs], COTIOCTAB/ISATh CBOU CYXKJEHUSI C CY>KI€HUSIMU PYTHUX YUaCTHUKOB /IMaiora, 0OHapy>KUBaTh Pa3/InuKe U CXO/CTBO TO3ULUH, B
KOpPeKTHOM hopMe pOpMyIMpOBaTh pa3HOIJIaCHsl, CBOU BO3PaKeHHsI;

TNIpeJICTaB/IsITh Pe3y/IbTaThl PellleHus 3a/jauu, SKCIiepuMeHTa, UCCIe[JOBaHus, TIPOeKTa, CAMOCTOSITeJTbHO BbIOMpaTh (hopMaT BBICTYIIIEHHUS C
yuéTOM 3a/iau Mpe3eHTalul U 0COOeHHOCTeH ayTUTOPHH.

PeryisiTUBHBbIE yHHUBepPCa/IbHbIE YUeOHbIE JeHCTBUSA

Camoopranusanus:

COCTaB/IATh TI/IaH, aJrOPUTM pelleHus 3alaud, BbIOMpaTb CIIOCOO pelleHusi C YUuéTOM HUMEROIIMXCsS pecypcoB U COOCTBEHHBIX
BO3MOJKHOCTeH, apryMeHTHPOBaTh U KOPPeKTUPOBaTh BapUaHThI PellleHU C y46TOM HOBOM MH(MOPMaI1H.

CaMOKOHTPO/Ib, SMOI[UOHA/TbHBIA HHTE/IJIEKT:

BJIaZleTb HaBbIKaMU T03HaBaTe/bHOM pedieKCHY Kak 0CO3HAHUSI COBepIllaeMbIX /IeHCTBUI U MbICIUTENBHBIX TPOLIECCOB, UX pe3y/bTaToB,
BJIa/IeTh C1I0co6aMy caMOTIPOBepPKH, CAMOKOHTPOJISI TIpoLiecca U pe3yJ/ibTaTa pellleHusi MaTeMaTUueckoi 3afiaui;

rpe/iIBU/IeTb TPYJAHOCTH, KOTOPble MOTYT BO3HUKHYThH IIPU pelleHWU 3a/aud, BHOCUTb KOPPEKTHBBI B JeSTeSbHOCTb Ha OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAWIEHHBIX OIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;

OlLIEHUBAaTh COOTBETCTBUE Pe3yJbTaTa L€/l U YCIOBUSM, OOBSICHITh TPUUUHBI JOCTH)KEHHUST WK HEeJJOCTH)KEHHS Pe3y/IbTaTOB eITe/TbHOCTH,
HaXO/IUTh OIIMOKY, ZIaBaTh OLIEHKY IMPUOOPETEHHOMY OITBITY.

CoBMecTHas iesiTe/IbHOCTh:

MOHMMaTh W HWCTIO/b30BaTh MPeNMYIecTBa KOMaHJHOW W WHIWUBHAYa/JbHOW pabOTHI TPU pelleHWuH yueOHBIX 3ajjad, NMPUHUMATh 1[e/b
COBMECTHOH [J1eITe/TbHOCTH, TUVIAHMPOBATh OPraHW3aIii0 COBMECTHOUN paboThI, pacripe/iesisiTh BU/bI paboT, 10TOBapUBaThCs, 00CYX/IaTh MPOIeCC
U pe3ysbTaT paboThl, 0600111aTh MHEHHST HECKOIbKUX JTHO/IEH;

y4acTBOBATh B IPYIMIOBBIX hopMax paboTel (06CyxaeHus1, 00MeH MHEHHH, «MO3TOBbIe IITYPMbI» U UHBIE), BBITIOJHSATH CBOO YaCTh PaOOTHI
Y KOOD/IMHUPOBAaTh CBOW JEWCTBUSI C APYTUMH UjieHaMHd KOMaH[bl, OLIEHWBaTh KauyeCTBO CBOET0 BKJa/a B OOLWM TPOJAYKT 1O KPUTEPHSM,
chopMy/IMPOBaHHBIM YUaCTHUKaMU B3aUMO/IeCTBUSI.
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INPEAMETHDBIE PE3YJ/IbTATDI

K xoH11y 00yuenus B 10 K/acce 00yJaroIuiics MOMyYUT CJie[yIOLIHe TIpeIMeTHbIe Pe3y/IbTaThl 110 OT/e/IbHBIM TeMaM paboueil mporpaMmbl
yuebHOro Kypca «Asirebpa v Hauajla MaTeMaTUYeCKOTO aHa/IM3a»:

Yucia ¥ BbIYUC/IeHUSA:

cBOOO/IHO OTEepUpOBaTh TMOHATUSMU: PAL[MOHA/TBHOE YKCI0, OeckoHeuHas Mepuojuueckasi poOb, MPOLEHTHI, MPPAL[OHAIBHOE YKHCIIO,
MHOJKeCTBa pPallMOHaIbHBIX U JIeMCTBUTE/IbHBIX YHCes, MOAY/b [1eHCTBUTEIBHOTO YHC/Ia;

MIPUMEHSITh JPOOU U MPOLIeHTHI /1S pellieHUs PUK/IaZHbIX 3aZlau U3 pas3/IMuHbIX OTpac/ieil 3HaHWH| U peabHOM >KH3HHY;

NIPUMEHSITh NPUO/IVKEHHBIE BBIUMC/IEHUS], TIPaBU/la OKPYTIJ/IeHus], IPUKU/KY U OLIeHKY pe3y/ibTaTa BbIUMC/IeHNH;

cBOOO/IHO OTepUpOBaTh MOHSATHEM: CTelleHb C Lie/IbIM I10Ka3aTeseM, UCMOb30BaTh MOAXOMIyI0 (GopMy 3amucy eHdCTBUTENTbHbBIX UHCesT
J/1s1 pellleHNs NTPaKTUYeCKUX 3a/jau U NpeiCTaB/IeHNs [JaHHbIX;

CBOOO/IHO OTIepPUPOBATh TIOHATHEM: apu(MeTHYeCKHI KOpeHb HaTypalbHOM CTeTleHy;

CcBOOO/THO OTIEPUPOBATH MOHSITUEM: CTeleHb C paliMuOHa/IbHBIM TI0Ka3aTeseMm;

cBOOO/IHO OTIepPHPOBATh MOHATHSIMU: J0rapruM UKc/a, AeCITUYHbIe U HaTypasbHble JIoTapu(MBI;

cBOOO/IHO OTIePHPOBATh MOHATHSIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YKMC/I0BOTO apryMeHTa;

OIepupOBaTh MOHATHUSMU: aPKCUHYC, aDKKOCUHYC M apKTaHI'€HC YMC/I0BOT0 apryMeHTa.

YpaBHeHNs U HepaBeHCTBa:

cBOOO/IHO OIepupoBaTh TMOHATUSMU: TOX/ECTBO, YpaBHEHWEe, HepaBeHCTBO, DPaBHOCW/IbHbIE YpaBHEHMS M YpaBHEHUsI-CJe/ICTBUS,
pPaBHOCH/IbHbIEe HEPAaBEeHCTBa;

TIPUMEHSITh pa3lWyHble MeTO/bl DeIIeHHs PALMOHAIBHBIX U JIPOOHO-PAl[MOHA/IBHBIX YPAaBHEHWH, MPUMEHSTb METOJ, WHTepPBalOB [iIs
pellleHysl HepaBeHCTB;

CBOOO/IHO OIepupoBaTh MOHSATUSAMHU: MHOTOY/IeH OT OJHOI IepeMeHHOM, MHOrouleH C LiesibiMu Ko3(duijieHTaMy, KOpHY MHOTOU/IeHa,
TIPUMEHSTH [leJleHre MHOIO4/IeHa Ha MHOTOY/IeH C OCTaTKoM, Teopemy be3sy u Teopemy Bueta jis1 peluenus 3azauy;

cBOOO/IHO OTIepHPOBATh TOHATHSIMU: CHCTEMa JIMHEWHBIX ypaBHEHW, MaTpHIia, OTpe/eInTe/lb MaTPULbl 2 X 2 U ero reoMeTpudecKuit
CMBIC/I, UCIIO/Ib30BaTh CBOMCTBA OIpefenuTens 2 X 2 i BbIYWC/AEHUS ero 3HaueHWsl, NPUMEeHSTb OIpeJe/uTeNd [Ji pelleHrs] CUCTeMbI
JIMHEeMHBbIX ypaBHEHUH, MOJIeIMPOBaTh peasibHble CUTYaliuM C TIOMOLbI0 CUCTEMBI JIMHENHBIX YPaBHEHUM, UCC/IeJ0BaTh IOCTPOEHHbIe MOJeNMH C
MIOMOILIBI0 MaTpUL] U OTpeJieIuTesield, UHTepIIpeTHPOBaTh [10/1yUeHHbIN pe3y/IbTar;

WCTI0/Ib30BaTh CBOMCTBA JIEMCTBUM C KOPHSIMU AJ1s1 TIpeo0pa30BaHusl BhIpaKeHUH;

BBITIOJTHSATH TIPe0Opa30BaHMsl YHMC/IOBBIX BBIDAKEHHUH, COeprKall[UX CTeTIeH! C Pal[iOHa/ILHBIM TTOKa3aTesieM;

WCT0/b30BaTh CBOMCTBA JiorapruMoB [ist ipeobpa3oBaHust iorapuMUUeCcKUx BbIpayKeHUH;

cBOOO/IHO OIepupoBaTh MOHSATUSMU: HppalMOHa/bHble, TOKasaTe/bHble U Jiorapu(MUUecKHe ypaBHEHMs, HaxOAWUTb MX peLIeHus C
MIOMOILIbI0 PABHOCU/IBHBIX [1€PEeX0/J0B U/IH OCYILIeCTBIIsIsl IPOBEPKY KOpHel;

MIPUMEHSITh OCHOBHbIE TPUTOHOMeTprYecKre (hOpMyIIbl AJisi peoOpa30BaHMsl TPUTOHOMETPHUUECKUX BhIPaKEHH;
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cBOOO/IHO OTIepUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOe ypaBHeHHe, IPUMEeHSTh HeoOXouMble ()OPMYJIBI Jijisl PellieH!s] OCHOBHBIX THUTIOB
TPUTOHOMETPUUYECKUX YpaBHEHHUH;

MO/IeJTUPOBaTh peasibHble CUTYal[id Ha s3blKe anreOpbl, COCTaB/IATH BBIPDAKEHUS, YpaBHEHUs, HepaBeHCTBA [0 YCJIOBUIO 3aJauM,
1CC/Ie/|0BaTh [TOCTPOEHHbIE MO/e/IM C UCII0/Ib30BaHUEM arlrapara anredpsbl.

DyHKIUM U rpaduKu:

cB0OO/IHO OTMeprpOBaTh MOHATUAMU: (PYHKLIMS, CIIOCOOBI 3a/jaHusl HYHKLMH, B3aMMHO oOpaTHbIe (PyHKIMH, KOMIO3ULMS QyHKIMH, rpaduk
(bYHKLMH, BBITIOHSATH 37IeMeHTapHble peobpa3oBaHus rpadKoB (QyHKLIWH;

CcBOOOJHO OIepupoBaTh TOHSATUSAMU: 00/7acTb oOrpefie/ieHMsT UM MHOXKeCTBO 3HaueHWN QYHKUWH, Hy/Ad GYHKLUWAH, TPOMEXYTKU
3HAKOIIOCTOSTHCTBA;

cBOOO/IHO OTIepHPOBAThH MOHATUSIMU: UETHbIE W HeuéTHble (QYHKIUM, Mepuofnueckre (GyHKIMH, TPOMEXYTKH MOHOTOHHOCTH (YHKLUH,
MaKCUMYyMbI 1 MUHUMYMBbI (DYHKLIMHM, HanOoJblilee ¥ HaMeHblIllee 3HaueHre (DYHKL[UH Ha TPOMEKYTKE;

CcBOOOJJHO OmepupoBaTh TOHSTHSIMU: CTereHHass (YHKLMS C HaTypaJbHbIM M IieJibIM TI0Ka3aTesieM, TpapuK CTereHHOW (QYHKLUU C
HaTypaJIbHbIM U Lie/IbIM [10Ka3aresieM, TpaduK KOpHs N-0M CTereHU Kak (GYHKLMY 0OpaTHOM CTeleHy C HaTypasbHbIM [10Ka3aTenem;

OTIepUpOBATh TIOHATHSIMM: JIMHEHHas, KBaJpaTHuHas W [pOOHO-MHelMHasi (YHKLMM, BBINOJHATH S7eMeHTapHOe WCC/e/oBaHUe U
MOCTpPOeHHe UX IpaMKOB;

CcBOOOJTHO OTMepUpOBaTh MOHSATHSIMU: TOKa3aTe/bHasi U jorapupmuueckasl GyHKLHM, UX CBOMCTBA W TpaUKH, UCMOIb30BaTh UX IpaduKu
[J1s1 pellieHNs] ypaBHeHUH;

cBOOO/IHO OTEpUpOBaTh TOHATUSIMUA: TPUTOHOMETpPHUECKass OKPY)KHOCTb, OIpejie/ieHle TPUTOHOMETPUUECKUX (YHKLMI YKHCIO0BOrO
apryMeHTa;

WCII0J1b30BaTh rpadmku GyHKUWH 171 MCCIe0BaHUs TIPOLECCOB M 3aBUCUMOCTEeH TPY PeIlIeHUH 3aiay U3 JIPYTUX yueOHBIX TIPeIMETOB U
peasibHOM ’KWU3HH, BbIpaXKaTb (hOpMYyJiaMU 3aBUCHMOCTH MeXXy BeJIMUMHaMU;

Hauasjia MaTeMaTHUeCKOro aHa/iu3a:

cBOOOZIHO OIEepUpOBaTh TOHATHSAMU: apudMeTHuecKas W TeoMeTphueckas Tporpeccusi, OecKoHeuHO yObIBaroiiasi reomMeTpuyeckast
MIPOrpeccysi, IMHENHbIN 1 SKCIIOHeHLIMalbHbIA POCT, (hopMyJia CJI0XKHBIX MTPOLIEHTOB, UMeTh Ipe/iCTaB/IeHUe 0 KOHCTAHTE;

WCTI0/Ib30BaTh MPOTPeCCUU [i/Is pellieHUsI peaibHbIX 3a/Jjau NMPUK/IaJHOTO XapaKTepa;

cB0OO/IHO OmepupoBaTh MOHATUSIMU: I10C/€/0BaTebHOCTb, CIOCOObI 3a/jaHusl I0C/e[oBaTe/IbHOCTe, MOHOTOHHbIEe W OrpaHUuYeHHble
TI0C/IeZl0BaTeIbHOCTH, TIOHUMAaTh OCHOBBI 3apOXK/IeHHsI MaTeMaTHUeCKOoro aHanr3a Kak aHain3a 0eCKOHeuHO MasbIxX;

cBOOO/IHO OTIePHPOBATh TIOHATHSIMU: HellpepbiBHbIE (PYHKIMHM, TOUKH pa3pbiBa rpadrka GyHKIMM, aCUMITTOTHI rpadrka QyHKIY;

cBOOOZIHO OmepupoBaTh MOHATHEM: (PYHKILIWS, HerpepbiBHas Ha OTpe3Ke, TIPUMEHSITh CBOMCTBA HeINpephIBHBIX (YHKLWH [/ peleHus
3a71ay;

cBOOO/IHO OTIepPHPOBATh MOHATHSIMU: TIepBasi ¥ BTOpasi MPOM3BOHbIe (DYHKLIMY, KacaTenbHasi K rpadyKy QyHKIMY;

BBIUKC/ISTH TIPOM3BO/IHBIE CYMMBI, IIPOM3Be/IeHHs], YaCTHOTO ¥ KOMIIO3UINH /IByX (DYHKIMH, 3HAaTh POM3BOJHbIE 3/IeMeHTapHbIX (YHKLHIA;

WCT0/Ib30BaTh TeOMeTPUUeCKUi U U3MUeCcKrid CMbIC/I IPOU3BOJHOM /1/1s1 pellieHus 3a/ay.
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MHoxecTBa M JIOTHKAa:

cBOOOZIHO OTIePHUPOBATh TIOHATHSIMH: MHOXKECTBO, OTIepaliii HaJi MHO>KeCTBaMU;

WCII0/Ib30BaTh TEOPETHKO-MHOKECTBEHHBIM arrapaT [/ ONMUCaHWs peasjibHBbIX IPOLIeCCOB W SIBJIEHWM, NPU pelleHud 3afau W3 JpYTrux
yueOHBIX TIPeIMeTOB;

CBOOOJHO  OTepUpPOBaTh TOHATUSMU: OMpefesieHWe, TeopeMa, YypaBHeHUe-C/Ie[ICTBHe, CBOWCTBO MaTeMaTHYecKoro O0O0BeKTa,
Jl0Ka3aTebCTBO, PABHOCU/IbHbIE YDAaBHEHHUS Y HEPAaBEHCTBaA.

K xoH11y 00yuenus B 11 K/acce 00yYaroIuiics MogyYuT CieyIOLIHe TIpeMeTHbIe pe3y/IbTaThl 110 OT/Ie/IbHBIM TeMaM pabouei mporpaMmbl
yuebHOTo0 Kypca «Asrebpa ¥ Hayajla MaTeMaTHYeCKOT0 aHan3ax:

Yucna ¥ BBIYUC/ICHUA:

CcBOOO/JTHO OTIEpUPOBAaTh MOHATUSMH: HaTypaJbHOE U 1Ie/I0e UMC/I0, MHOXKeCTBA HaTypa/lbHBIX U IIeJIbIX UHMCeJI, UCTIOb30BaTh MPU3HAKU
JemuMmocTy nesnbix yrces, HOZl u HOK HaTypasibHBIX urcest /i pellieHus 3a/jay, [IpUMeHsTh anroputMm EBknuza;

CBOOOJIHO OTepUpOBATh TOHSATHEM OCTaTKa IO MOAYJ0, 3alkChiBaTh HATypasbHble YHMC/Ia B Pa3/MUHBIX TMO3WLMOHHBIX CHUCTeMax
CUMCJIeHNS;

CBOOOJTHO OTI€PUPOBATH TIOHATUSMU: KOMIUIEKCHOE UYHCI0 W MHOKECTBO KOMITIEKCHBIX UYHCeJ, TIPe/ICTaB/IsATh KOMIUIEKCHbIe UhC/ia B
anrebpanuecKkoil 1 TPUrOHOMETPHUeCKol opMe, BBITIOMHATE apr(MeTHUeCcKre orepary C HUIMA 1 1300pakaTh Ha KOOP/AMHATHOM TIJIOCKOCTH.

YpaBHeHNs 1 HepaBeHCTBa:

CcBOOOJJHO OIepUpOBaTh TOHSATUSIMU: HppalMOHa/bHbIe, TOKa3aTe/bHble W JiorapudMuuecKre HepaBeHCTBA, HAXOAWTb WX DeLIeHUs C
TOMOILIbK0 PABHOCW/IBHBIX M1€PEeX0/I0B;

OCYIL[eCTBJIATH OTOOP KOPHEH MPH pellieHur TPUTOHOMETPUUECKOTO YpaBHEeHUST;

CBOOO/IHO OTEpUPOBAThH TIOHSATHEM TPUTOHOMETPUUECKOe HepaBeHCTBO, MPUMEHSATh HeoOXoJWMble (OPMYJIbl i pelleHHsT OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/THO OTIepHPOBaTh MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUM U HEPaBeHCTB, PABHOCU/IbHbIE CUCTEMbI M CUCTEMBI-CJ/IeICTBUS,
HaxOJuThb peLlIeHUsi CUCTeMbl M COBOKYMHOCTEM pallMOHa/lbHbIX, UpPPALMOHAaNbHbIX, TMOKa3aTe/JbHbIX U J0rapuMUUYecKuX ypaBHEHUU U
HepaBeHCTB;

pelaTh palMOHa/lbHblE, UppaLMOHa/lbHbIe, TOKa3aTe/bHble, Jorapu(Muueckvie W TPUTOHOMETpDUUECKHWe ypaBHEHHsT U HepaBeHCTBa,
coflepyKale MOZYJ/IU U IapaMeTphl;

MPUMEHSITh rpaduueckrie MeTO/Ibl [/l pellieHrsl ypaBHeHH U HepaBeHCTB, a TakKe 3a/jau C TlapaMeTpamy;

MO/IeJTIPOBaTh peasbHble CUTYallud Ha si3bIKe anreOpbl, COCTAB/ATh BbIPa)KEeHWs], YpPaBHEHHs, HEPAaBEHCTBA M UX CHUCTEMBI TI0 YCJIOBHIO
3a/lauu, UCC/IeI0OBATh TIOCTPOEHHbIE MOZIE/A C UCTIOIb30BaHKEM arrapara aare0pbl, ”HTePIIPeTUPOBATh MO/TyYeHHbBIN pe3y/IbTaT.

DyHKIMM U rpauKku:

CTPOUTb rpaMKU KOMMO3UI[MU (DYHKIMM C TIOMOIIbIO 37IeMeHTapHOI'0 UCC/Ie[JOBaHusI U CBONMCTB KOMIO3UIMH ABYX (DYHKIIUIA;

CTPOUTHL TeoMeTpUUecKre 00pa3bl ypaBHEHU U HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH;

CBOOO/IHO OTIePUPOBATh TIOHATUSMU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;
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MIPUMEHSATh (PYHKLMU [J1s MOJ|e/IMPOBaHUS U UCC/Ie/IOBaHNs peasibHbIX ITPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHaamsa:

WCT0/Ib30BaTh MPOU3BOJHYIO AJIs1 UCC/IeloBaHUsl (YHKLIMA Ha MOHOTOHHOCTb U 9KCTPEMYMBI;

HaXOJUTh HanbosIblllee ¥ HaMMeHblIlee 3HaUeHWs1 PYHKLMY HellpepbIBHOM Ha OTpe3Ke;

VICTI0/1b30BaTh MPOU3BOJHYO /ISl HAXOXK/IeHUs] HaWlydllero pelleHys B MPUK/IaJHbIX, B TOM UMC/e COLMaJbHO-5KOHOMUYECKUX, 3a/jauax,
[J1s OTIpejiesieHrsl CKOPOCTH U yCKOPEeHHs1 Ipoliecca, 3aJaHHOTo (opMysioi Uiu rpadukoMm;

cBOOO/IHO OTIepUpOBaTh TMOHATHSMU: TiepBOOOpa3Hasi, omnpe/ieNéHHbIM WHTerpaa, HaXOAWTh TepBooOpas3Hbie 3/1eMeHTAPHbIX (YHKLUA U
BBIUMCJIATH UHTerpast 1o ¢hopmysie HetoToHa-J1elibHuMLIa;

HaXOJUTh TUIOIaJU TUVIOCKUX (GUTYP U 00BEMBI TeJT C TIOMOILIbIO UHTEerpaa;

MMeTb IpeJiCTaB/IeHre 0 MaTeMaTHyeCKOM MOZle/TMPOBaHNM Ha NpUMepe coCTaB/eHus AuddepeHIMaNbHbIX YPaBHEeHUM;

pellaTh MpUK/IaJHble 3a/jaud, B TOM UHC/Ie COLMaJbHO-5KOHOMUYECKOrO W (PU3MUecKOro XapakTepa, CpeJjCTBaMM MaTeMaTUuyecKoro
aHasmsa.
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TEMATHNYECKOE INTAHUPOBAHUWE

10 K/TACC
Ko/muecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHuUe pas3/ie/ioB H TeM NPOrpaMMbl (wgpobeie)
/i pasj porp Beero KoHTpo/1bHBI IIpakTHyeckue 0GpazoBaTebHEI
e padoThbI padoThI e pecypceI
MHOXXeCTBO [1elCTBUTE/IbHBIX UKce/l. MHOro4/eHsl.
1 PanoHanbHble ypaBHeHUs U HepaBeHCTBa. CHUCTeMbl 24 1
JIMHEUHBIX YpaBHEHUU
) ®yHKMK ¥ rpaguku. CreneHHas GYHKLS C LiebIM 1 1
roKasaTesiemMm
3 ApudmeTtnueckuii KOpeHb N-0i1 CTeNeH!. 15 1
VpparoHanbHble ypaBHeHUs
4 [MokasatenbHas GyHKIMS. [Toka3aTenbHbIe ypaBHEeHUs 10 1
c Jlorapudpmuueckasi pyHKUus1. Jlorapupmuueckre 18 1
ypaBHeHUs
6 TpuroHomeTpuueckue BbIpaKeH!s U YpaBHEeHUsI 22 1
7 [TocnenoBaTeIbHOCTH M TIPOTPeCCUU 10 1
8 HenpepsiBHble GpyHKLMU. [Ipon3BoaHas 20 1
9 [ToBTOpEHUe, 06001TIeHNE, CUCTEMATH3alUs 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0
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11 K/TACC

KonnuecTBo uacos JJ/IeKTPOHHBbIe
Ne i/ HaumeHoBaHMe pa3/je/ioB U TeM (uudposrbie)
) NporpaMmsbI Bcero KonTposbuere | TIpakTHyeckue oOpa3oBaTe/IbHBIE
paboThI paboThI pecypcei
1 NccnenoBanue GhyHKIWN C TIOMOILIbIO 2 1
TIPOU3BOHOU
2 [TepBooOpa3Hast ¥ UHTerpasl 12 1
3 I'padpyky TpUroHOMETPUUECKUX (PYHKIUH. 14 1
TpuroHomeTpuueckre HepaBeHCTBA
4 VppanmoHasnbHble, MoKasaTe/bHbIe U 24 1
norapudmMuueckrie HepaBeHCTBa
5 KowmrinekcHele uncia 10 1
6 HarypanbHble U Liesible yucia 10 1
CurcTeMbl paljuOHa/IbHbIX, UPPALMOHA/IBHBIX
7 ToKa3aTebHbIX U JI0rapuMUUeCKUX 12 1
ypaBHEHUU
8 3az,auM € napameTpaMu 16 1
9 [ToBTOpEHMe, 0600ITIeHNE, CHCTEMAaTH3aAlUsS 16 5
3HaHUM
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0
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IIOYPOUYHOE IVTAHUPOBAHHWE

10 K/TACC
Ko/mmuecTBo yacoB JJIEKTPOHHBIe
Ne T Jara nudpoBbIie
€Ma ypoka KoHTpo/bHBI IIpakTHUecKu
n/n P Bcero 0 6p0J1 pﬁa eckue u3ydeHHs | o0Opa3oBaTe/bHbI
ThI ThI
€ pabo pabo e pecypchl
1 MHOXeCTBO, onepanuu Haji MHO)KeCTBAMU U UX 1
CBOMCTBa
2 Huarpammel Ditnepa-BenHa 1
3 [IpumMeHeHre TeopeTUKO-MHOKeCTBEHHOT0 1
arnapara /i pellleHUs 3a7a4
ParrioHasibHbIe urcia. OObIKHOBEHHBIE U
4 JecTUUHbIe JPOOH, TIPOLIEHTHI, OeCKOHEUHbIe 1
riepuoAnYeckre 1pobu
PauyioHanbHbie uncia. OObIKHOBEHHbBIE U
5 JlecITUYHbIe pobu, MpoLeHThl, OeCKOHeUYHbIe 1
riepyuoiuuecKye poou
5 [TpumeHeHue ApoOeii U POLIEHTOB /ISt 1
pelleHUs IPUK/IaHbIX 3a/,a4
. [TpumeHeHue Apobei ¥ TIPOLIEHTOB ISt 1
pelleHus PUK/IaHbIX 3a/,a4
3 HeticTBUTe/ibHbIE UKc/ia. PaliioHabHBIE U 1
VppaLoHa/IbHbIe YUC/Ia
9 ApudmeTnueckue oreparyu C 1

,E[EIZCTBHTG]II:HBIMH YuC/1aMHu
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Mogaynb JeiCTBUTEIbHOTO UMCIa U ero

10 .
CBOMCTBA
[TpubmXKEHHBIE BEIUMCI/IEHUS, TIPaBUIA

11 OKpYTJIeHUs, TIPUKU/IKA U OL[eHKa pe3yJ/ibTara
BbIUMC/IEHUI

1 OCHOBHBIe MeTO/[bI PeIlIeHHs 1{eJ/IbIX U IPOOHO-
paLMoHaIbHbIX YPaBHEHNH U HEPaBEeHCTB

13 OCHOBHBIE MeTO/[bI PellIeHHs 1{e/TbIX U IPOOHO-
paLMoHaIbHbIX YPaBHEHNUH U HEPaBEHCTB

14 OCHOBHBIE MeTO/[bl PeIlIeHHs 1[eJTbIX U IPOOHO-
paLMoHaIbHbIX YPaBHEHNUN U HEPAaBEHCTB
MHorousieHbl OT OJHOU NepeMeHHOM. [lesieHue

15 MHOTO4/IeHa Ha MHOTOYJIEH C OCTaTKOM.
Teopema besy

16 MHorousieHsl € 1jeJIbIMA KO3 dULiieHTaMu.
Teopema Bueta

17 PellieHre crcTeM JIMHENWHBIX YpaBHEHUN

18 Pemienue crucreM IMHEHHBIX YpaBHEHUN
Martpulia CUCTeMBI JIMHEWHBIX YpaBHEHUH.

19 Ornpenenvresib MaTPULIbI 2X2, ero
reoMeTpUUeCKHM CMbIC/T U CBOMCTBA;
BbIUMC/IEHUE ero 3HaueHust
Ornpefenvresib MaTpULibl 2X2, ero

20 reoOMeTpUUeCKU CMBIC/ U CBOMCTBA;
BBIUHC/IEHHUE ero 3HaueHust

21 [IpuMeHeHue onpesiesdTeIs AJ1s pelleHus
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CUCTeMbI JIMHEWHBIX YpaBHEHUM

22

PerteHye npuknagHbIX 3a/a4u C [IOMOLLBIO
CUCTEeMbI JIMHEWHBIX YPaBHEHUU

23

PerieHye npuknagHbIX 3a/a4u C IOMOLIBIO
CUCTEeMBI JIMHEWHBIX YPaBHEHUU

24

KonTtponbHas pabora: "PaijoHanbHbIe
ypaBHeHUs U HepaBeHCTBA. CHCTeMBI
JTUHEeNHbIX ypaBHeHUH"

25

®OyHKIMS, CrIocoObI 3a/jaHKsT QYHKITHH.
B3aumHo obpaTHbie dhyHKIMM. KoMrosuius

byHKLM

26

I'padvik QyHKIMU. D1eMeHTapHbIe
nipeobpa3oBaHusi rpaUKoB (HyHKLMNA

27

O6/1acTh oripefiesieHUs] U MHOXKeCTBO 3HaUeHUH
¢yskuuu. Hymu @yskumuy. ITpoMexxyTku 3HaK
MOCTOSIHCTBA

28

YéTHble U HeUéTHbIe (DYHKIIUU.
[Tepuoguueckue pyHkuyu. [IpomexxyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcruMyMbl U MUHUMYMBI (DyHKLIMH.
Hawubornbliiee 1 HaniMeHblllee 3HaUeHHe
(GYHKLIMY Ha IPOMEXYTKe

30

JIvHetliHasl, KBaJpaTUUHasi U IPOOHO-TMHEHHas
byHKIUM

31

OneMeHTapHOe UCC/Ie[j0OBaHKe U ITOCTPOeHUe
rpayKoB 3TUX (QYHKLMN

19




DneMeHTapHOe UCC/Ie/JOBaHKe U TTIOCTPOeHHe

32 .
rpadukoB 3TuX QyHKLIWN

33 CrerneHs C 1je/bIM MoKa3zaresniemM. buHom
HeroToHa

34 CrerneHs C Ljes1bIM 10Ka3aTeneM. buHom
HeroToHa

35 CreneHHasi GyHKLMSI C HAaTypa/IbHbIM U Lie/IbIM
nokasartesieM. E€ cBoiicTBa u rpaduk

36 KonrposbHast pabora: "CrerneHHasi pyHKIUS.
Eé cBoiicTBa u rpaduk”

37 ApudmeTrueckrii KOpeHb HaTypaJbHOMN
CTereHU 1 ero CBOMCTBA

o ApudmeTrueckrii KopeHb HaTypaJbHOMN
CTereHU 1 ero CBOMCTBA

39 [Tpeo6pa3oBaHus YMCIOBBIX BhIPa’KeHUH,
CoZlepyKalluX CTereHu ¥ KOPHU

40 [Tpeobpa3oBaHus UMCIOBBIX BbIPaXKEHUH,
COJieprKalluX CTelleHU U KOPHU

41 [Tpeo6pa3oBaHusi YMCIOBBIX BbIpayKEHUH,
COJieprKalluX CTelleHU U KOPHU
WppauyonansHele ypaBHeHUst. OCHOBHbIe

4?2 METO/bI PEIIeHUsI UPPALIMOHA/IBHBIX
ypaBHEHUN
NppauyoHanbHble ypaBHeHYs. OCHOBHBIE

43 MeTO/bl pelleHys UppaLOHa/IbHBIX

ypaBHEHUM
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NppauyoHanbHble ypaBHeHYs. OCHOBHBIE

44 MeTO/bl pelleHys UppaLlOHaIbHBIX
ypaBHEHUM

45 PaBHOCU/IbHBIE TTePeXO0/ibl B PelleHUU
VppaLOHa/IbHBIX YPaBHEeHUM

46 PaBHOCHU/IbHBIE TIEPeXO0/bl B pellieHUH
VppaLMOHa/IbHBIX YpaBHEeHUM

47 PaBHOCHU/IbHBIE TIEPeXO/bl B pellieHUH
VppaLMOHa/IbHBIX YpaBHEeHUM

48 PaBHOCHU/IbHBIE TIEPeXO0/ibl B pellieHUH
VppaLMOHa/IbHBIX YpaBHEeHUM
CaolicTBa ¥ rpaMK KOpHS N-0M CTeleH! Kak

49 ¢byHKUMY 0OpaTHOM CTereHu C HaTypaIbHbIM
rokasaresem
CpoiicTBa u rpavK KOpHS N-0¥ CTereHu Kak

50 (GYHKI[UH 00paTHOM CTeTeHH C HaTypaTbHbIM
rokasaresieMm
KonTponbHas paborta: "CBoiicTBa u rpaduk

51 KOpHS N-0U cTenieHy. VppanjoHaibHble
ypaBHeHus"

- CreneHb ¢ paljMOHa/IbHBIM TI0Ka3aTesieM U eé
CBOMCTBa

53 CrermneHs C paljdOHa/IbHBIM [10Ka3aresieM U eé
CBOMCTBa

c4 CreneHb ¢ paljMOHa/IbHBIM TI0Ka3aTesieM U eé

CBOICTBaA
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[Toka3zaTenbHasi GyHKLIMS, €€ CBOMCTBA U

55 1
rpaduk
Vcnonb3oBaHue rpaduka QyHKLIUU AJ1s1

56 YHKLHHN [} 1
pelleHus: ypaBHeHU
Vcnonb3oBaHue rpadyvka GyHKLWN A5

57 YHKIUHN [} 1
pelleHus] ypaBHeHUM

58 ITokasaTesnbHble ypaBHeHUs. OCHOBHBIE 1
MeTO/Ibl pellleHHs ITI0Ka3aTebHbIX YpaBHEeHUN

59 [TokasarenbHble ypaBHeHUs1. OCHOBHBIE 1
MeTO/Ibl pellleHHs ITI0Ka3aTebHbIX YPaBHEeHUN

60 [TokasarenbHble ypaBHeHUs1. OCHOBHBIE 1
MeTO/Ibl pellleHHs [TI0Ka3aTeIbHbIX YpaBHEeHUN

61 KonrposbHast pabota: "IToka3aresbHast 1
¢yskuus. [TokasaTenbHble ypaBHeHUs "

62 Jlorapugm umncnia. CBoucTBa orapugpma 1

63 Jlorapugm uncsa. CoiicTBa jorapudma 1

64 Jlorapugm uncsa. CoiicTBa jorapudma 1

65 ecsITUUHbIe U HaTypasbHble JI0rapru(MbI 1

p

66 [ecaTryHble ¥ HaTypasbHbIe JI0rapuQMbl 1

67 [Tpeo6pa3oBaHue BbIpayKeHUM, CO/IePIKAILIX 1
norapu@msl

68 [Tpeobpa3oBaHue BbIpa’keHUH, CO/IePIKAILINX 1
norapu@mbl

69 [Tpeobpa3oBaHue BbIpa’KeHUH, CO/IePIKAIIX 1

norapr@mbl
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Jlorapudmuueckas GyHKLMs, €€ CBOWCTBA U

70
rpaduk

71 Jlorapudmuueckas GyHKLMsI, €€ CBOWCTBA U
rpaduk

7 HWcnonb3oBanue rpadvka GyHKUWN AJis
pelleHus] ypaBHeHUM

7 Ncnonb3oBanue rpadvika GyHKUWN A5
pellieHNsl ypaBHEeHUH
Jlorapudmuueckue ypaBHeHHst. OCHOBHbIe

74 MeTO/bl pellleHus1 IorapuMuyecKux
ypaBHeHU!
Jlorapudmuueckue ypaBHeHUst. OCHOBHbIe

75 MeTO/Ibl pellieHust IorapuMUyeCKUx
ypaBHeHU!
Jlorapudmuueckue ypaBHeHNss. OCHOBHbIe

76 MeTO/bl pellleHus! I0orapuMUIeCKUX
ypaBHEHUH

77 PaBHOCH/IbHBIE [TepeX0/ibl B PellleHuH
norapupMuuecKnux ypaBHeHUI

78 PaBHOCH/IbHBIE TTEPeXO0/ibl B pellleHUH
norapupmMuuecKiux ypaBHeHHI

79 KouTpospHas pabota: "Jlorapudmuueckas
¢yHkuus. Jlorapupmuyeckre ypaBHeHHs"

80 CuHYyC, KOCHHYC, TaHT'€HC U KOTaHT'eHC
YKC/I0BOTO apryMeHTa

81 CuHHyC, KOCUHYC, TAaHT'€HC U KOTaHI'eHC
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YKMCJIOBOTO apryMeHTa

APpKCHHYC, aDKKOCUHYC U apKTaHT'€HC

82 1
YMCJIOBOI'O apryMeHTa

83 APKCHHYC, aDKKOCUHYC Y apKTaHI'€HC 1
YMCJIOBOTO apryMeHTa
TpuroHomeTrpuueckas OKpy>KHOCTb,

84 orpejiesieHye TPUrOHOMeTPUUeCKUX (yHKLUN 1
YMCJIOBOTO apryMeHTa
TpuroHomeTrpuueckast OKpy>KHOCTb,

85 oripejieieHHe TPUTOHOMeTPUUeCKUX (yHKLUN 1
YKMCJIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

87 OCHOBHbIe TPUTOHOMETpUUeCKre (GOpMYJIbl 1

88 OcCHOBHbIe TPUTOHOMETpUUeCKHe (GOpPMYJIbI 1

89 OcCHOBHbIe TPUTOHOMETpUUeCKre (OPMYJIb 1

90 [Tpeobpa3oBaHue TPUTOHOMETPUYECKHX 1
BbID&)KEHUM

91 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIDa)KEHUM

9 [Tpeobpa3oBaHue TPUTOHOMETPUYECKHX 1
BbIDa)KEHUM

93 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIDa)KEHUH

94 PerieHnie TpUroHOMETpUUECKHUX YPaBHEHUU 1

95 PerieHnie TpUroHOMETPUUECKHUX YPaBHEHUU 1
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96 PellieHrie TPUTOHOMETPUYECKUX YpaBHEHUM 1

97 PellieHrie TPUTOHOMETPUYECKUX YpaBHEHUU 1

98 PellieHrie TPUTOHOMETPUYECKUX YpaBHEHUM 1

99 PellieHrie TpUTOHOMETPUYECKUX YpaBHEHUM 1

100 PellieHrie TpUrOHOMETPUUECKHX YpaBHEHUM 1
KontposnbHas pabora: "TpuroHomMeTpuueckue

101 BbID@)KEHUSI U TPUTOHOMETPUYECKUE 1
ypaBHeHUs"
[TocnemoBaTeTbHOCTH, CIIOCOOBI 3aZlAHMS

102 riocsieioBaTe/ibHOCTeH. MeTo[ 1
MaTeMaThUueCKOW UHAYKLAN
MOHOTOHHBIE U OrPaHUUEHHbIe

103 rocsieioBaTe/IbHOCTH. VicTopus aHamvsa 1
6eCKOHeuHO MaJlbIX

104 ApudmeTrueckasi Iporpeccust 1

105 ['eomeTpurueckas rporpeccus 1

106 beckoHeuHo yObIBaroljasi reoMeTpuyecKast 1
Tporpeccust

107 CymMa 6eckoHeuHO yObIBaroIet 1
reoMeTpUUYeCcKOMr Mporpeccuu

108 JIMHeNHBIN U 5KCMTOHEeHIUaIbHBIA poCT. Uncio 1
e. dopMysa C/0)KHBIX POLIEHTOB

109 JIMHeNHBIN U 5KCMTOHeHLUabHbIA pocT. Uncio 1
e. dopMysa C/0)KHBIX POLIEHTOB

110 Wcnonb3oBanue porpeccuu Jjist peleHust 1
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peasibHBIX 33/ja4 MPUK/IaIHOTO XapakTepa

KonTponbHas pabora: "ITociejoBaTe/IbHOCTU U

111 | 1
rporpeccuun

112 HernpepriBHbIe (hyHKI[MY U UX CBOWMCTBA 1

113 Touka pa3pbiBa. ACUMOTOTHI TpaUKOB 1
byHKIM

114 CaoticTBa (yHKIMI1 HellpepbIBHBIX Ha OTpe3Ke 1

115 CroiicTBa GhyHKIUN HelpepbIBHBIX Ha OTpe3Ke 1

116 Metog vHTEPBAJIOB [IJ1s1 PellieHus HEPaBeHCTB 1

117 Metog vHTEPBAJIOB [J1s1 PelleHus HePaBeHCTB 1

118 MeTo/ UHTepBa/IOB JJ1s PellleHUs HepaBeHCTB 1

119 [IpumeHeHNe CBOMCTB HelpepbIBHBIX (QYHKLWH 1
[/l pellieHuyst 3a/a4

120 [IprMeHeHUe CBOMCTB HeNPephIBHBIX (DYHKIUI 1
JI71s1 pellieHust 3a/ja4

121 [TepBast 1 BTOpasi TPOU3BO/IHbIE (DYHKIUH 1

122 OnpeieneHre, reoMeTpUYECKUI CMBICIT 1
TIPOU3BOJHOM

123 Ornipezienienve, GU3NUECKUA CMbICT 1
TIPOU3BOJHOM

124 YpaBHeHue KacaTenbHOU K rpadvKy GyHKLUN 1

125 YpaBHeHHe KacaTe/lbHOM K rpaduKy QyHKIUU 1

126 [Tpou3BoHbIe 3/1eMeHTapHbIX (PYHKIMI 1

127 [Tpou3sBoHbIe 3/1eMeHTapHBIX (DYHKIMI 1
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[Tpou3BoHasi CyMMBI, IPOU3BEEHNUS,

128 . 1
YaCTHOTO ¥ KOMIO3ULK (HYHKLUI
199 [Tpou3BozHasi CyMMBI, TIPOM3Be/IeHHS, 1
YaCTHOTO ¥ KOMIO3ULK (DYHKLUIA
130 [Tpor3Bo/iHasi CyMMBI, TIPOU3Be/IeHM, 1
YaCTHOTO ¥ KOMIO3ULK (DYHKLUIH
131 KonrposnbHas pabota: "IIpousBogHas” 1 1
139 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ALHS 1
3HaHUU: "YpaBHeHus"
133 [ToBTOpeHUe, 06001TIEHNE, CHCTEMATH3aI[UsS 1
3HaHuu: "dyHKUMN"
134 WToroBast KOHTpOJIbHasE paboTa 1 1
135 WToroBast KOHTpOJIbHAsE paboTa 1 1
136 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ALHS 1
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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11 K/TACC

N KosmmuecTBO yacoB JJ/IeKTPOHHBIe
o
/ T Jara nu¢poBbIie
I €Ma ypoKa KoHTpo/1bHBI IIpakTHUeckue
yp Bcero 6p pﬁ U3yYeHHs o0pa3oBaTe/bH
I ThI ThI
€ paobo pabo ble pecypchbl

1 [TpuMeHeHHe TIPOU3BOAHON K UCC/IeIOBaHUIO 1

(GyHKI[MI HA MOHOTOHHOCTb M 3KCTPEeMYyMbl
) [TpuMeHeHHe TIPOU3BOJHOM K UCC/IeIOBAHUIO 1

(GyHKI[MI HA MOHOTOHHOCTB M 3KCTPeMYyMbl
3 [IpumMeHeHre TPOU3BOJHOU K UCC/IeJ0BAaHUIO 1

(GyHKI[MIt HA MOHOTOHHOCTB U 3KCTPeMYyMbl
4 [IpumMeHeHre TPOU3BOHOU K UCC/IeJ0BAaHUIO 1

(GyHKI[MI HA MOHOTOHHOCTb U 3KCTPeMYyMbI
5 [IpumMeHeHre TPOU3BOAHOU K UCC/IeJ0BAHUIO 1

(GyHKI[UI HA MOHOTOHHOCTB U 3KCTPeMYyMbI
6 [IpumMeHeHre TPOU3BOAHOU K UCC/IeJ0BAaHUIO 1

(GyHKI[MI HA MOHOTOHHOCTb U 3KCTPeMYyMbI
7 Haxo)xieHre Haubo/IbIIero 1 HauMeHbIIIeTro 1

3HaueHWsl HelpepbIBHOW (PYHKI[MY Ha OTpe3Ke
3 Haxo)xieHre Haubo/IbIIero 1 HauMeHbIIIeTro 1

3HaueHWsl HelpepbIBHOW (PYHKI[MH Ha OTpe3Ke
9 Haxo)xieHre Haubo/IbI1ero 1 HauMeHbIIero 1

3HaueHWsl HelpepbIBHOW (PYHKI[MY Ha OTpe3Ke
10 HaxoykgeHre HauOo/IbIIero U HauMeHbIIIero 1

3HaueHWsl HelpepbIBHOW (PYHKI[MU Ha OTpe3Ke
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Haxom,quHe HauOOJIBIIIer0 U HauMeHbIIIero

11 o
3HaueHUsi HeTllpepbIBHOU (DYHKLIMK Ha OTpe3Ke

1 HaxoskzieHrie HAaMOOBILETO U HAUMEHBIIIEro
3HaueHUs HellpepbIBHOU (DYHKLIMK Ha OTpe3Ke

13 [TpyMeHeHre TIPOM3BOHOM [J/isl HAXO0XKAEeHUs
HaWIyulllero pelieHus B IPUK/IaJHbIX 3a/adax

14 [TprMeHeHre TIPOM3BOJHOM /il HAXO0XKAEeHUSI
HaWIyulllero pelleHus B IPUK/IaJHbIX 3a/a4ax
[TprMeHeHre TPOU3BOJHOM /17151 ONpeZie/ieHHst

15 CKOpOCTH U yCKOpeHHsI TIpoliecca, 3a/JaHHOTr0
dhopmyJioit uin rpauKomM
[TprMeHeHre IPOU3BOJHOM /1/1s1 ONpefiesieHUst

16 CKOPOCTH U yCKOPeHHsI TIpoLiecca, 3a/JaHHOT0
dhopmyJioit wim rpaguKkomM

17 Komro3uiust hbyHKLIMMA

18 Komno3uims pyHKLMA

19 Komno3unms QpyHKImi

20 ['eomeTpuueckue 0bpa3bl ypaBHeHHH Ha
KOOpPJMHATHOM TJIOCKOCTH

91 ['eomeTpuueckure 0bpa3bl ypaBHeHHH Ha
KOOD/IMHAaTHOM TIJIOCKOCTU

2 KonTtponbHas pabota: "ViccneoBanue
(YHKLIMI C TOMOIIbIO TIPOU3BOHOM"

93 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO

MepBO00Opa3HbIX
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[TepBoOOpasHbIe 371eMeHTapHBIX (HYHKLIAH.

24
I[TpaBua HaXOXK/JeHUs TTePBO0OPa3HbIX

oe [TepBoOOpa3sHbIe 371eMeHTAaPHBIX (HYHKIIAH.
I[TpaBu/a HaXOXKJeHUs TTePBOOOPAa3HbIX

26 WuTerpasn. I'eomeTpruecKkuii CMbIC/I UHTeTpasa

57 BbIuncsieHre onpeie/IEHHOTO WHTerpaJa o
dopmyne HetoToHa-JletibHuIa

28 BbeIunc/ieHre onpeie/IEHHOTO WHTerpaa o
dopmyne HetoToHa-JletibHuIa

79 [TpuMeHeHVe UHTerpasa JJisl HaX0X/AeHus
niomazen miockux Guryp

30 [TprMeHeHre UHTeTpasa /i/1s1 HaXOX/IeHUsI
00BEMOB TeOMeTPUUECKHX TeJT

31 [Tpumepsl peliieHu AuddepeHIaTbHBIX
ypaBHEHUM

3 [Tpumepsl peliieHui AuddepeHIaTbHBIX
ypaBHeHUM
MaremaThueckoe MoJie/iipOBaHUe peabHbIX

33 TIPOLIECCOB C MOMOILIBI0 A depeHLIaTbHbIX
ypaBHeHU!

34 KonTponbHas pabota: "IleppooOpa3Has u
uHTerpant”

35 TpuroHomeTpuueckue GyHKIUU, UX CBOMCTBA
U rpaduku

36 TpuroHomeTtpuueckre GyHKLMH, UX CBOWCTBA
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1 rpaduku

TpuroHomeTpuueckue GhyHKIUU, UX CBOMCTBA

37 1
v rpadvKu
38 TpuroHomeTtpuueckre (HyHKIUMH, UX CBOWCTBA 1
Y rpadvKu
39 TpuroHomeTtpuueckre GyHKLUHU, UX CBOWCTBA 1
Y rpaduKu
OT60p KOpHEW TPUTOHOMETPUUYECKUX
40 yPaBHEHUH C TTOMOLL[bI0 TPUTOHOMETPHUYECKOU 1
OKPY>KHOCTH
OT60p KOpHel TPUroHOMeTPUUeCKUX
41 yPaBHEHHH C [IOMOILbIO TPUTOHOMETPHUYeCKOH 1
OKDPY>KHOCTH
OT60p KOpHeM TPUroHOMEeTPUUeCKUX
42 yPaBHEHHH C IOMOILbIO TPUTOHOMETPHUYeCKOH 1
OKDY>XKHOCTH
OT60p KOpHeM TPUrOHOMEeTPUUYECKUX
43 yPaBHEHHH C IOMOILIbIO TPUTOHOMeTPUUeCKOH 1
OKDY>XKHOCTH
44 PellieHne TpUroHoMeTpUUeCKUX HepaBeHCTB 1
45 Pemmenvie TpuroHoMeTprueCKUX HEPaBEHCTB 1
46 Pemmenvie TpuroHoMeTpruueCKrUX HEPaBEHCTB 1
47 Pemenue TpuroHoMeTpruueCKrUX HepaBeHCTB 1
48 KonTponbHas pabota: "T'paduku 1

TPUTOHOMETPUUECKUX (PYHKLIUMA.
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TpuroHomeTprueckre HepaBeHCTBA"

OcHoOBHBIE METO/bI pelieHMs IT0Ka3aTe/IbHBIX

49
HepaBeHCTB

50 OcHOBHbIE MeTO/ibl pPellieHus TT0Ka3aTe/IbHbIX
HepaBeHCTB

£1 OcHOBHbIE MeTO/ibl pPellieHus TT0Ka3aTe/IbHbIX
HepaBeHCTB

£o OcHOBHbIE MeTO/ibl pPellieHus TToKa3aTe/IbHbIX
HEepaBeHCTB

53 OcHOBHbIE MEeTO/Ibl PellieHust
norapupmMUUecKux HepaBeHCTB

54 OCHOBHbIE METO/IbI pellieHUst
norapupmMUUecKux HepaBeHCTB

55 OCHOBHbBIE METO/IbI pellieHUst
norapupmMUuecKux HepaBeHCTB

56 OCHOBHbIE METO/IbI pellieHUst
norapupmMUUecKux HepaBeHCTB

57 OCHOBHbBIE METO/IbI pellieHUst
VppaLMOHa/IbHbIX HEPAaBEHCTB

cg OCHOBHbBIE METO/IbI pellieHUst
VppaLMOHa/IbHbIX HEPAaBEHCTB

59 OcCHOBHbIE METO/ibI pPeLleHusT
VppaLMOHa/IbHbIX HEPAaBEHCTB

60 OcHOBHbIE METO/ibI PeLLeHusT

VppaLMOHa/IbHbIX HEPABEHCTB
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'padryeckue MeToAbI pelleHust

61 .
VppaLMOHA/IbHBIX YPaBHEeHUMN

62 I'padpriueckue MeTo bl peLleHus
VppaLMOHA/IbHBIX YPaBHEeHUMN

63 I'paduueckue MeTo/ bl pelleHus
TOKa3aTe/bHbIX YPaBHEHUU

64 I'paduueckue MeTo bl pelieHus
T0Ka3aTe/IbHbIX HePaBeHCTB

65 I'paduueckue MeTo/bl peleHus
norapupMuuecKiux ypaBHeHHH

66 ['paduueckue MeTo/ibl pelleHust
norapu(MUUecKrX HepaBeHCTB

67 ['paduueckue MeTo/bl peleHust
norapu(MUUecKrX HepaBeHCTB
I'padmueckue MeTozbI pelleHust

68 roKasaTre/bHbIX U JI0rapu(pMUUecKux
ypaBHeHU!
I'papriueckre MeTO/ bl peLleHus

69 roKa3aTe/bHbIX U JIorapupMuuecKux
ypaBHEHUH
I'padpriueckue MeTO/ bl peLleHus

70 roKasaresbHbIX U JorapupMUuecKux
HepaBeHCTB
I'paduueckue MeTo/ bl pelieHus

71 MoKa3aTe/bHbIX U JIorapu(pMUUeCcKUx

HepaBeHCTB
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KonTponbHas pabota: "VppaliioHa/ibHbIe,

72 roKasaresibHble U JiorapupmMuuecKue
HepaBeHCTBA"
KowmriekcHble uricia. Anrebpanyeckast v

73 TPUrOHOMeTprYecKast (GOpMbI 3arucH
KOMII/IEKCHOT'0 YMCJ/ia
KowmriekcHble uricia. Anrebpanyeckast v

74 TPUTrOHOMeTpUUecKast (POpMbI 3aricu
KOMIT/IEKCHOT'O UMC/Ia

75 ApudmeTnueckre orneparyy C KOMILJIEKCHBIMU
yuc/IaMu

76 ApudmeTnueckyre oneparuu C KOMILIEKCHbIMU
yuC/IaMu

- 306pa’keHre KOMIUIEKCHBIX UKCesT Ha
KOODP/IMHATHOM TIJIOCKOCTU

78 306pa’keHre KOMIUIEKCHBIX UKCesT Ha
KOOPZMHATHOM TIJIOCKOCTH

79 ®opmysia Myaspa. KopHu n-oli ctenieHu 13
KOMITJIEKCHOT'O UMCJIa

80 ®opmyna Myaspa. KopHu n-oi1 cTenenu us
KOMITJIEKCHOT'O UMCJ1a
ITpriMeHeHVe KOMIUIEKCHBIX YMCeT /IS

81 peleHust (pU3NYECKUX U TeOMeTpUUeCKUX
3a/a4

82 KontposnpHas pabota: "KomriekcHeie urcsia"

83 HarypasbHble U 1jesible uncia
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84

HaTypaJIbele U 1eJible YKrciia

HPI/IMGHEHI/IE MPHU3HAKOB Ae/TUMOCTH LIeJIbIX

85
yuces

86 [TpriMeHeHVe IPU3HAKOB /1e/IMMOCTH LjeJIbIX
yuces

87 [TprMeHeHVe IPU3HAKOB J1€/TMMOCTH LieJIbIX
yucen: HOZl u HOK

88 [TpriMeHeHVe IPU3HAKOB /1€/IMMOCTH LjeJIbIX
yucen: HOl u HOK

89 IIpuMeHeHVe NIPU3HAKOB J1e/IMMOCTH L{e/IbIX
yucesI: OCTaTKU 110 MOAYJIO

90 IIpuMeHeHVe TIPU3HAKOB /1e/IMMOCTH L{e/IbIX
yuces1: OCTaTKU I10 MOZYJIO
IIpuMeHeHVe NIPU3HAKOB JIe/IMMOCTH L{e/IbIX

91 yucesi: aroputm EBKuMza 11 peleHus 3a4au
B LleJIbIX YMC/Iax

92 KontponbHast pabora: "Teopus Ljesbix urcen"”
CucremMa ¥ COBOKYTHOCTb YpaBHEHUH.

93 PaBHOCU/IBHBIE CUCTE@MBI U CUCTEMBbI-
C/1e[iCTBUSA
CucTeMa M COBOKYITHOCTb YPaBHEHU.

94 PaBHOCH/IBHBIE CUCTEMBI U CUCTEMbI-
Cl1e[iCTBUSA

95 OcHOBHBIE MeTO/bI PellleHus] CUCTeM U

COBOKYITHOCTeM pallMOHaIbHbIX yPaBHEHUM
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96

OCHOBHBIE MeTO/Ibl pellleHHs] CUCTEM U
COBOKYITHOCTeU UppPaLjMOHA/IbHBIX YPaBHEHUU

97

OCHOBHbIE MeTO/Ibl pellieHHs] CUCTEM U
COBOKYITHOCTeM MOKa3aTe/bHbIX YPaBHEHUN

98

OCHOBHbIE MeTO/Ibl pellieHHs] CUCTEM U
COBOKYITHOCTeH ITOKa3aTe/IbHbIX YPaBHEHUU

99

OcHOBHBIE METO/bI PelleHus] CUCTeM U
COBOKYTIHOCTeH jiorapu()MrUuyeCcKUX YpaBHEeHUI

100

OcHOBHBIE METO/bI PelleHus] CUCTeM U
COBOKYTIHOCTeH jiorapu()MHUYeCcKUX ypaBHEeHUI

101

ITpriMeHeHVe CUCTeM K pelLleHNIo
MaTeMaTUUeCKHX 3aZiau v 3a7lau U3 pasInuuHbIX
obsacTeil HayKU W peasibHOM YKU3HHU,
VIHTepIIpeTaLys MoyYeHHbIX pe3y/bTaToB

102

IIprMeHeHKe CUCTeM K pelLleHUur0
MaTeMaTHYeCKHX 3a/jayu Y 3a/iay U3 pasInyHbIX
obacTell HayKy U peaslbHOM JKU3HH,
VHTeprpeTaLys NoJyYeHHbIX pe3y/IbTaToB

103

[IprMeHeHe HePABEHCTB K PEIIeHHI0
MaTeMaTH4YeCKUX 3aJjau U 3a/jau U3 pa3/IuuHbIX
obsiacTelt HayKy M peasibHOM >KU3HH,
WHTepIpeTarysi MoyYeHHBIX Pe3y/IbTaToB

104

KoHTposbHas pabora: "Cucrembl
pal[MOHA/TbHBIX, KPPALMOHAIbHBIX
TI0Ka3aTe/TbHbIX U JIOrapu(MUUeCKIX
ypaBHeHUI"
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105

ParjnoHasibHble ypaBHeHHs1 C TlapaMeTpaMu

106 ParoHanbHbIe HepaBeHCTBA C MapamMeTpaMu

107 PaivoHanbHbIe CUCTeMBI C TIapaMeTpamMu

108 VppaioHasbHble ypaBHeHUs], HepaBeHCTBa C
rapamMeTpamu

109 WppanoHaibHble CUCTEMBI C TTapaMeTpaMu

110 [Toka3aTesnbHbIe ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111 ITokasare/sibHbIE CUCTEMBI C TTapaMeTpaMu

112 JlorapudmMuueckrie ypaBHeHUs, HepaBeHCTBa C
rapamMeTpamu

113 JlorapudmMuueckre CUCTeMbI C TlapaMeTpamMu

114 TpuroHomeTpuueckue ypaBHeHUs C
rapamMmeTpamu

115 TpuroHomeTpuuecKre HepaBeHCTBa C
rapamMeTpamu

116 TpuroHomeTpuueckKue CUCTEMBI C
rnapamMeTpamu
[TocTpoeHnue v uccnefoBaHUe MaTeMaTUUYeCKUX

117 || ™Mopenel peajabHBIX CUTyaLjui C ITIOMOLLBIO
ypaBHeHHH C lapaMeTpaMu
ITocTpoeHue u ucciefoBaHe MaTeMaTUUeCKUX

118 Mo/le/iel peanbHbIX CUTyalUid C TOMOLLIBbIO
CUCTEeM ypaBHEHU! C TapaMeTpaMu

119 [TocTpoeHue 1 WCC/Ie0BaHYe MaTeMaTUUeCKHUX
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Mo/iesiell peanbHbIX CUTYyaLUid C TTIOMOILLbIO
CHCTeM YPaBHEHUH C TTapaMeTpamMu

KonTtponbHas pabora: "3agauu ¢

120 .
rlapamMeTpamu

191 [ToBTOpEHME, 0000IIeHNE, CUCTEMATH3ALHS
3HaHuU: "YpaBHeHus"

199 [ToBTOpEHME, 0000IIIEHHE, CUCTEMATH3ALHS
3HaHuM: "YpaBHeHus"

193 [ToBTOpEHUE, 0000IIIEHNE, CUCTEMATH3ALHS
3HaHuU: "YpaBHeHUs. CUCTeMbl ypaBHEHUM'"

194 [ToBTOpEHMe, 00001IeH1e, CCTeMATH3aLUs
3HaHui: "HepaBeHcTBa"

195 [ToBTOpEHMe, 00001IeH1e, CUCTeMaTH3aLUs
3HaHui: "HepaBeHcTBa"

196 [ToBTOpEHUe, 000011IeHe, CUCTeMaTH3aLUs
3HaHui: "HepaBeHcTBa"

197 [ToBTOpeHUe, 0000I1IeHNe, CUCTeMaTH3aLUs
3HaHui: "[Ipou3Bo/iHas U eé ipuMeHeHue"

198 [ToBTOpEHMe, 0600111eHre, cCCTeMaTH3aLys
3HaHuM: "[Ipon3Bo/iHas U eé ripuMeHeHue"

199 [ToBTOpeHue, 060011[eHHe, CUCTeMaTH3aL[1s
3HaHuM: "[Ipon3Bo/iHas U eé ipuMeHeHue"

130 [TorTOpeHMe, 060011[eHHe, CCTeMaTH3aL[1s
3HaHuM: "VIHTerpan u ero npuMeHeHue"

131 [TorTOpeHMe, 060011[eHHe, CCTeMaTH3aL1s
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3HaHUM: "DyHKIUKN"

[TorTOpeHMe, 060011[eHHe, CCTeMaTH3aL[1s

132 o | 1

3HaHuU: "DyHKLUH
133 [TorTOpeHHe, 060011[eHHe, CCTeMaTH3aL[Us 1

3HaHuu: "dyHKUMN"
134 || Wrtorosasi KOHTpO/IbHAsI paboTa 1 1
135 | WroroBast KOHTpO/IbHast paboTa 1 1
136 [TorTOpeHHe, 060011[eHHe, CHCTeMaTH3aLUs 1

3HaHUM

OBLIEE KOJIMYECTBO YACOB I10
-~ 136 10

I[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHHA OCHOBHOI OBPA30OBATE/ILHOU

Kopg,
IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM 00pa30oBaTe/IbHON MPOrpaMMbI CPeHEro 00I1ero
NpoBepseMoro
oOpa3oBaHus
pe3y/jbTara
1 Uwncinia ¥ BbIUKC/IEHUS
1.1 OnepupoBaTh MOHATUSIMU: PALIMOHAILHOE U IeMCTBUTEIbHOE YNC/I0, OOBIKHOBEHHAs U [ieCATUUHAasi P00k, POLIeHThI
1.2 BbIMo/iHATE aprhMeTHYeCcKye orepariyiy ¢ paljioOHaTbHBIMU U JIeHCTBUTETbHBIMY YHC/IaMU
1.3 BBIMO/THATD IPUOTMKEHHDBIE BLIUNC/IEHNST, UCTIO/B3Ys TIPABUIIa OKPYTJIeHUs, 1e/laTh PUKUJIKY 1 OL[eHKY pe3y/bTaTa BeIUUCIeHUH
14 OnepupoBath MOHATUSIMU: CTeTleHb C 1ieJIbIM TT0Ka3aTesieM, CTaHJapTHasi JopMa 3arvcCH JelCTBUTEbHOTO YKC/ia, KOPeHb HaTypalibHOU
) CTereHH; UCTI0/Ib30BaTh MOAXOSAIIYI0 (JOpMY 3alicHy AeHCTBUTE/IbHBIX YMCe AJIs1 pellieHHst IPaKTHUeCKUX 3a/1ad U MpeJCTaB/IeHus JaHHbIX
15 OrmepypoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TaHTeHC TPOW3BOJILHOTO YTJIa; WCIO/Ib30BaTh 3aMUCh TIPOM3BOJILHOTO YIjia uepe3 oOpaTHbIe
) TPUTOHOMETpHUUECKHUe (HYHKIIH
2 YpaBHeHus1 1 HepaBeHCTBa
21 OnepupoBath TIOHSITUSIMU: TOXK/IECTBO, ypaBHeHHWe, HEPAaBEHCTBO, Iiefioe, palMoHaIbHOe, WppalMoHa/JbHOe ypaBHEHWe, HepaBeHCTBO,
) TPUTOHOMETPHUUECKOe YpaBHEHHe
2.2 BbIMosiHATH Tpeobpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelliaTh TPUTOHOMETPUUECKUe YpaBHEHUsS
23 BBIMo/THATL MpeoOpa3oBaHus 11e/bIX, PAlMOHATBEHBIX M UPPAIJMOHATIBHBIX BHIDAXKEHUM U pelliaTb OCHOBHBIE THITHI 11€/TbIX, PAI[AOHATBHBIX U
) VppaLMOHAbHBIX YPaBHEHUW Y HEPaBEeHCTB
2.4 [TpyMeHSITh ypaBHEHHsI M HepaBeHCTBA [|/Isl PellieHHs] MaTeMaTHUeCKHX 3aziad ¥ 3a/iau U3 pa3/uuHbIX 00/1acTeil HAyKHU U peasbHOM KU3HU
25 MogenupoBaTh peanbHble CHUTyalldM Ha si3bIKe anareOpbl, COCTaB/IsATH BbIPA)KEHWs, ypaBHEHHUs, HepaBeHCTBAa IO YC/IOBUIO 3a/lauy,
) WCCIIe/IOBaTh TIOCTPOEHHBIE MO/IE/TM C MCTIOb30BaHUEM arlrapaTa anarebpbl
3 OyHKIMU U rpaduKu
31 OnepupoBatrh TOHATUSAMU: (GYHKLUS, CHOCOOBI 3a/aHust (YHKLUH, 00/IacTb OTpeje/ieHdss ¥ MHOXECTBO 3HaueHWW (QyHKLUM, rpaduk
) ¢byHKIMH, B3aUMHO 0OpaTHbIe QyHKLUH
3.2 OnepupoBath MOHATUSIMH: YETHOCTh U HEUETHOCTL QYHKIUN, HY/M (BYHKI[UH, TIPOMEXXYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpadyku QyHKLMM [/ pellieHusl ypaBHeHu!
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3.4 CTpouTh ¥ unTaTh rpaduKy TMHEHHON DYHKIMH, KBa[paTUUHON (DYHKI[MH, CTENEeHHON (DYHKI[UH C L[eJIbIM [TOKa3aTeieM
35 Wcronb30Bath rpadukyl (pyHKIMH /11 KCC/Ie0BAHUS TIPOL[ECCOB U 3aBMCHMOCTe! TIPY PeIleHUH 3a/jau U3 JPYruX yueOHbIX TIPeJMETOB
' peasibHOM KU3HHU, BhIpaXKaTh (JOPMy/IaMH 3aBUCHMOCTH MEX[Y BeTMUHHAMU
4 Hauasia MaTeMaTH4YeCKOro aHasmsa
4.1 OrepupoBaTh TIOHATHSIMHU: [T0C/IEZ0BaTeIbHOCTD, ApU(PMETHUECKAs! U TeOMeTPUYeCKast TIPOrpeCcCru
49 OrepupoBaTh TIOHATUSAMU: OECKOHEUHO YOBIBAIOI[as reoMeTphUecKasi MPOrPecCusi, CyMMa OeCKOHEUHO YOBIBAIOIIEH TreoMeTphUuecKoit
) MIPOrpecCuu
4.3 3ajaBarth MOC/Ie/I0BaTe/IbHOCTH Pa3/IMUHbIMK CIIOCOGaMM
4.4 W cro/nb30BaTh CBOWCTBA TI0C/IEI0BATEILHOCTEH 1 TIPOTPECCH /Ijis PEILIeHHs pealbHbIX 3a/lau MPUK/IAJHOT0 XapakTepa
5 MHo>KeCTBa ¥ JIOTHKA
5.1 OrepupoBaTh TIOHATUSIMU: MHOXKECTBO, OTIePALIMK Ha/l MHOXKECTBAMU
5 W crosnb30BaTh TEOPETUKO-MHOKECTBEHHBIHM armapar /jisi OIMUCAHUs PeabHbIX TPOLECCOB U SIBJIEHWH, TIPU PEIeHHH 3a[au U3 APYrHx
) yueOHbIX TIPeZIMETOB
5.3 OrieprpoBaTh TIOHSITUSIMHU: OIpe/ie/ieHre, TeopeMa, C/ie[iICTBHe, J0Ka3aTe/TbCTBO
Kop < .
IIpoBepsiemble MpeAMeTHbIE pe3y/IbTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHero o01ero
NpoBepsieMoro
o0pa3oBaHus
pe3yJ/bTara
1 Yuicsia U BBIUMC/IEHUST
11 OrnepupoBaTh MOHSTHAMU: HaTyPalbHOE, LIeJI0e UKMCJI0; UCTI0/Ib30BaTh MPU3HAKH JIETMMOCTH LeJIbIX UKCeJI, Pa3/IoKeHHe YKC/Ia Ha MPOCThIe
' MHOXKUTEJTU [JIs1 PeLIeHns 3224
1.2 OrnepupoBaTh MOHITHEM: CTEIeHb C Pal{OHAIbHBIM [T0Ka3aTeieM
1.3 OrnepupoBaTh MIOHATUSMMU: JIOTAPUPM UKCIIA, JeCATUYHBIE U HATypaJlbHbIe JI0rapr(MBbI
2 YpaBHeHUS 1 HepaBeHCTBa
21 [IpUMeHsTb CBOMCTBA CTeleHH AJjisi peobpa3oBaHUs BHIPAKEHHI, OMEpPUPOBATh TOHSATHSIMU: OKAa3aTelbHOe ypaBHEHHe W HePAaBeHCTBO;
' peliaTh OCHOBHBIE THITbI TIOKA3aTe/IbHBIX YPaBHEHHI U HEPABEHCTB
29 BbIno/HATh 11peobpa3oBaHys BBIPAKEHHH, CO/epKAIMX JIOrapu(Mbl; OMEpUpOBaTh TOHITHAMMU: JIOrapuMHUUeCKoe ypaBHEHHE U

HEPaB€HCTBO; PELIATL OCHOBHLIE THUIIbI HOFapHd)MHHECKHX ypaBHEHI/Iﬁ " HEPaBEHCTB
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2.3

H{:IXOAI/ITL pelnieHrusa HpOCTeﬁH.IHX TPUTOHOMETPHUYECKHUX HEPABEHCTB

OnepypoBaTh MOHATUSIMM: CUCTE€Ma JIMHEWHBIX YpPaBHEHWH U e€ pellleHre; MCIO/Ib30BaTh CHUCTEMY JIMHEHMHBbIX YpaBHEHWW /I pelleHus

24
NPaKTHUYECKUX 3a7iau

2.5 HaxouTh peleHus IPOCTEMIINX CUCTEM M COBOKYITHOCTeH paljOHaIbHBIX YPaBHEHHH U HePaBeHCTB

26 MojienMpoBaTh peasibHble CUTYAL[MX Ha A3bIKe aareOphl, COCTAB/IATh BhIPAKEHUs], yDaBHEHHsI, HEPABEHCTBA M CUCTEMBI 10 YC/IOBHUIO 3a/IauH,
) HCC/Ie/I0BaTh MOCTPOEHHBIE MOJIE/H C UCIO/Ib30BAaHUEM arrapara anreOpsbl
3 @yHKIMY U rpaduKu

31 OrneprpoBaTh MOHSTUSIMU: TIepUoANYecKasi HYHKLUS, TPOMEXYTKM MOHOTOHHOCTH (YHKLIMM, TOUKH KCTpeMyMa (YHKLMH, Haubosbllee U
’ HauMeHbIiIee 3HaueHHs1 PYHKIMK Ha TIPOMEXKYTKE; UCII0Ib30BaTh UX /IS UCC/IeJOBaHUs (QYHKLUHU, 3a/laHHOM rpadUKoM

3.9 OrepypoBaTh TOHATUAMU: TrpaUKU TOKa3aTeabHOH, JIOrapu()MUUECKO U TPUTOHOMETPHUUECKUX (YHKIMH; u300paxkaTb WX Ha
) KOOP/IMHATHOM TJIOCKOCTH U UCTIO/Ib30BAaTh JI/Isl PellieHNsl YyPaBHEeHHI U HePaBeHCTB

33 N3006pakaTb Ha KOOPAWHATHOW TIUIOCKOCTH TpaUK{ JIMHEHHBIX ypaBHEHWM W WCIO/b30BaTh WX [/ PEIIeHHs] CHUCTeMbl JTMHEHHBIX
) ypaBHEHHi

3.4 Vcnonb3oBath rpaduky GYHKLMN /17151 UCCIe0BaHUs TPOLIECCOB U 3aBUCUMOCTeH U3 IDYTHX yueOHBIX JUCLIUIUINH
4 Hauasia MaTeMaTHUeCKOro aHaiu3a

41 OrepypoBaTh TMOHSATHAMU: HempepbiBHAs (YHKIMS, MPOW3BOAHAs (GYHKLWM; HMCIO/Ib30BaTh TeOMETPUUYECKUH U (HU3UYECKUH CMBICT
' TIPOM3BO/IHOM I/l pelleHwst 3a/a4

4.2 HaxouTh MpOU3BO/IHBIE 3/IEMEHTAPHBIX (PYHKI[HH, BBIUUC/IATH TIPOU3BOIHBIE CYyMMBbI, TIPOM3BE/I€HNS, YACTHOTO (YHKI[HI

43 Vcronib30BaTh MPOU3BOJHYIO /IS UCC/Ie[OBaHUS (DYHKIIMM HAa MOHOTOHHOCTb W 3KCTPEMYMBI, TIPUMEHSITh Pe3y/bTaThl UCC/Ie0BAaHUST K
’ TIOCTPOEHHIO rpadMKOB

4.4 Vcronb30BaTh MPOU3BOAHYIO [J1s1 HAXOXKIE€HUS] HAW/TyUIllero pelieHuys B TIPUK/IaHbIX, B TOM UKCJ/Ie COLMaTbHO-9KOHOMUUECKUX, 3a/jauax

4.5 OrneprpoBaTh MOHATUSAMU: TT€PBOOOPA3Hast ¥ UHTErpajl; IOHUMaTb TeOMeTPHUECKHI U (PU3UUEeCKHI CMBICT HHTErpasia

4.6 Haxouth nepBoo0OpasHble 37ieMeHTapHbIX QYHKIMH, BBIUUCIATh UHTerpas no popmyse HeroToHa — JleliGHuLa

4.7 PeriaTh NpUK/IaiHbIE 33/]aull, B TOM YKCJIe COLMaIbHO-9KOHOMHUYECKOr0 U (U3MUeCKOro XapakTepa, Cpe/iICTBAMU MaTeMaTHUeCKOro aHal13a
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

10 K/TACC

HpOBEpHEMbIﬁ 9JIEMEHT CO/i€PKaHUA

Kopg
1 Uucna v BBIYMC/IeHUS
PanonanbHble yrcia. OOBIKHOBEHHbIE U [leCATHUHBIE P00, TMPOLIEHThI, 6eCKOHeuHble NepuoAuuyeckrde Apobu. Apudmernueckue
1.1 orepanvy C paloHaIbHBIMK YKC/IaMU, Tpeobpa3oBaHMsl UMC/IOBBIX BbIpakKeHUH. IlpuMeHeHue fpobeil 1 MpOLEHTOB /ISl pelleHus
TIPUKJIAJIHBIX 3a/lay U3 Pa3/IMUYHbIX OTpac/er 3HaHWW U peaslbHOW KU3HU

1o [HelicTBuTenbHble yuca. PaloHanbHble W UppalMOHa/bHble uucia. ApudMeTHyeckue orepaliyd C [JeHCTBUTebHBIMU UMC/IaMMU.
) [TpubmKEéHHBIE BHIYMC/IEHNS], TIPaBU/Ia OKPYTJIeHUs], IPUKK/IKA U OL{eHKa pe3yJbTaTa BhIUMC/IeHUN

13 CreneHb C LenbIM noka3zaresieM. CTaHfapTHas opMa 3anmucu AieiiCTBUTe/IbHOrO urcra. Mcrnonb3oBaHue noaxozsiieii popMbl 3anicu
) JeICTBUTEJIbHBIX YKCe [I/Is1 pelleHUs MPaKTUYeCKuX 3a/lau U NpeiCTaB/AeHUs] JaHHbIX

1.4 ApudmeTnueckrii KOpeHb HaTypa/bHOM CTereHU. [lelicTBuUs C apu(pMeTHUeCKMMU KOPHSIMU HaTypa/ibHOM CTereHU

1.5 CuHHyC, KOCUHYC Y TaHT'€HC YHUC/I0BOrO aprymenra. ApKCHMHYC, apKKOCUHYC, apKTaHI'€HC YMC/IOBOI'0 apryMeHTa
2 YpaBHeHUs1 U HepaBeHCTBa

2.1 ToskaecTBa U TOXKJeCTBeHHbBIE TIpeoOpa3oBaHus

2.2 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX BbIpa)keHHI. OCHOBHbIe TPUTOHOMeTpUYeckue hopMyJibl

2.3 YpaBHeHue, KOpeHb YpaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTos UHTepBajioB

2.4 PelieHue 1ie/bIX U poOHO-paLIMOHA/IBHBIX YPAaBHEHUN 1 HEPaBEeHCTB

2.5 PereHne vppanvioHa/IbHbIX YpaBHEHUN U HEPaBEHCTB

2.6 PerieHvie TpUroHOMeTpUUeCKUX YpaBHEHUU

2.7 [TpuMeHeHMe ypaBHeHH U HEPABEHCTB K pellleHHI0 MaTeMaTUueCKuX 3a/iau 1 3a/jau U3 Pa3/inuHbIX 00J1acTeil HayKU U peasbHOU XKU3HU
3 @yHKLMU ¥ rpaUKU

3.1 OyHKIWS, crIoco0bl 3aanus GyHKOMK. ['padvk GyHKimy. B3anMHo obpaTHbie pyHKIMH
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39 Ob6nacte ompeziesieHHsT U MHOXeCTBO 3HaueHWM (yHKuuu. Hymu dbyHkoyu. TTpomMeKyTKM 3HAKOTMOCTOSIHCTBA. UETHBIE W HEUETHBIE
' GbyHKIMH
3.3 CrerneHHasi GyHKLYS C HaTypa/IbHbIM U 1]e/IbIM M0Ka3aTesnieM. Eé cBoiicTBa u rpacduk. CBolCTBa U rpaduK KOPHS N-0i CTereHu
3.4 TpuroHomeTpryeckasi OKpy>KHOCTb, OTpe/ie/ieHle TPUTOHOMeTPUYeCKUX (PYHKLIMI UMC/I0BOTO apryMeHTa
4 Hauasia MmaTeMaTueCckoro aHaausa
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHKs TIOC/Ie[j0BaTeIbHOCTe. MOHOTOHHBIE 10C/Iel0BaTe/IbHOCTH
Apudmernueckass ¥ reomeTpudeckasi mporpeccuu. beckoHeyHO yObIBaroijass reomerpuyeckasi mporpeccusi. Cymma 0OeCKOHeYHO
4.2 yObIBatoImeli reomeTpuuecko mporpeccru. ©opMysia C/I0XKHBIX TPOLIEHTOB. VIcCIosb30BaHWe TMPOTPECcCHM /sl pellieHUsi peaTbHbIX
3a/lau NIPUKJ/IaZIHOTO XapakTepa
5 MHo>KecTBa ¥ JI0TUKa
51 MHo>kecTBO, orepaluu Haj, MHOXXecTBaMU. [Iuarpammel Jiisiepa — BeHHa. [IpumeHeHNe TeOpeTUKO-MHOXXECTBEHHOTrO arirapara AJjist
' OTMCaHUsI PealbHbIX TIPOLIECCOB U SIBJIEHWH, MPU pellieH|H 3a/jau U3 IPYTUX yueOHBIX MpeMeTOB
5.2 Ornpepenienve, TeopeMa, C1efiCTBUE, 0Ka3aTe/IbCTBO
11 KJIACC
Kop IIpoBepsieMbIii 3/IeMeHT COfiepPXKaHHs
1 Uwucna v BBIYMC/IeHUS
1.1 HarypasbHble u 1jesible uncia. [Ipyu3Haky Ae/IMMOCTH Lie/IbIX YUCes
1.2 CrerneHb C paljMOHa/IbHBIM MOKa3aTesemM. CBOMCTBA CTereHU
1.3 Jlorapudm uucia. [lecaTryHble U HaTypasbHble JorapupMbl
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 [Tpeobpa3oBaHue BbIpa)KeHUM, COZepKalUX JIorapudMbI
2.2 [Tpeobpa3oBaHue BbIpaKeHWH, COZiepKalllX CTeleH! C palMOHA/IbHBIM IT0Ka3aTeneM
2.3 [IpyMepbl TPUTOHOMETPUYECKUX HepaBeHCTB
24 ITokasaTesibHble ypaBHEHUsI U HepaBeHCTBa
2.5 JlorapudmMuueckue ypaBHeHUs] U HepaBeHCTBa
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2.6

CucTeMbl TMHEHHBIX ypaBHeHUH. PellleHye NpUK/IagHbIX 3a/jau C TIOMOLIBbI0 CHUCTEMbI JIMHEWHBIX YPaBHEHUIH

2.7 CucTeMbl ¥ COBOKYTTHOCTH PaL{MOHAbHBIX YPaBHEHHH U HePaBEeHCTB

’8 [IpumeHeHMe ypaBHEHWH, CHCTEM U HEPaBeHCTB K PeIIeHWI0 MaTeMaTU4YeCKWX 3aflad M 3aJau W3 pas3/M4HbIX obsacTeil HayKW U
' peasbHOM KU3HU
3 OyHKLMU U TpadrKu

31 dynkuus. [Tepuoanyeckue ¢pyHKIMA. [IpoMe)XyTKM MOHOTOHHOCTU (DYHKIMU. MakCMMyMbl 1 MUHUMYMBI QyHKIuM. Haubosbiiee u
' HavMeHblllee 3HaUeHue (PYHKLMU Ha IPOMEeKYTKe

3.2 TpuroHomeTtpuyeckue GyHKIMU, UX CBOWMCTBA U TpapuKu

3.3 [TokasarenbHas u norapudmuueckas GyHKLMH, UX CBOMCTBA U rpauku

3.4 Vcnonb3oBaHre rpadvKoB (GyHKLMM /17151 pelleHUs] ypPaBHEHUU U IMHEWHBIX CUCTEM

35 Vcnonb3oBaHue rpadyKoB QyHKLMI [Jis UCCIel0BaHKsl TIPOLIECCOB U 3aBUCUMOCTel, KOTOpble BO3HUKAOT TPY PellleHuH 3a/jau 13
' JPYTUX y4eOHBIX MPeJMEeTOB U peaTbHOM XKU3HU
4 Hauasia MmaTemMaT4eCcKoro aHaausa

4.1 HenpepbiBHble QyHKI[MK. MeTos WHTepBa/oB /i/1s pellieHu!s] HepaBeHCTB

4.2 [TpousBogHas GyHKUuu. ['eomeTprueckuii ¥ pr3UYeCKUl CMBIC TPOM3BO/IHON

4.3 [TpousBojHbIe 3/1eMeHTapHbIX (QYHKLMN. POpMy/ibl HAXOXKAEeHUs IPOU3BOJHOM CYyMMBI, POM3Be/leHHs] ¥ YaCTHOTO (DYHKLIUI

44 [lpumeHeHWe TPOW3BOJHON K HWCC/IeOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxigeHue HaubosbIiero u
' HauMeHbIIIero 3HaueHus1 (yHKLIMM Ha OTpe3Ke

45 [TprMeHeHre TPOM3BOHOM /11 HAXOXK/JeHUsI Hau/Tyulllero pelleHys B PUK/IaZHbIX 3aJauax, AJIs orpe/ie/leHusi CKOPOCTH TpoLiecca,
’ 3a/JaHHOTO (hOPMYJIOH WK TPadUKOM

4.6 [TepBooOpa3Has. Tabnuija nepBoobpasHbIX

4.7 WHTerpar, ero reoMeTpudecKrii v pu3nueckuii CMbIC/I. Beruriciienue uHTerpara 1o ¢opmyne HetotoHa — JleiibHMIA
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ITPOBEPAEMBIE HA EI'3 II0 MATEMATUKE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHMSI OCHOBHOI
OBPA30OBATEJ/ILHON ITPOT'PAMMBI CPEJJHEI'O OBIIIET'O OGPA30BAHISA

Kopg
MPOBEPSIeMoro
TpeboBaHUsA

ITpoBepsieMble TPe0OBaHMA K MPeJMeTHHIM pe3y/IbTaTaM 0CBOeHHs OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMbl CPeJHEro
o0miero odbpa3oBaHus

BnazeHve MeTojaMy [0Ka3aTe/lbCTB, aJrOPUTMaMM pellleHUsl 3a/ay; yMeHue (OopMyJMpOBaTh M ONEpPUpPOBaTh MOHSATUSIMU:
oripejiesieHUe, akCMOMa, TeopeMa, Ce[iICTBUe, CBOMCTBO, MPU3HAK, 0Ka3aTe/bCTBO, paBHOCH/IbHbIE (JOPMYIMPOBKU; TIPUMEHSI T
uX; yMeHWe GOpPMYIMpOBaTh OOpaTHOE U TIPOTHBOIIOJIOKHOE YTBEPIKAeHWe, TPUBOJUTH TIPUMEPbI W KOHTPIIPUMEDHI,
VICTI0/Ib30BaTh MeTOJZl MaTeMaTUueCKOM WMHAYKLMY; NIPOBOAUTD Jl0Ka3aTe/lbHble pacCy>X[eHHs MPU pelleHuM 3a/ady, OLleHWBaThb
JIOTUYeCKYl0 TPaBWIBHOCTb pacCy’K[eHWM; yMeHHe OIepupoBaTh MOHATHSMHU: MHOXECTBO, TMOJAMHOXXEeCTBO, Orepaluu Haj
MHO>KeCTBaMH; yMeHUe HCII0/1b30BaTh TeOPeTUKO-MHOKECTBEHHBIN amnmapar /Jis ONMCAaHUs peasbHbIX MPOLIeCCOB U SIBJIEHUN U
TIpY peIlleHUH 3ajiau, B TOM YUC/Ie U3 APYTruX yueOHBIX TIPeMETOB; yMeHHe OTepUpOBaThb MOHATUSMU: rpad, CBs3HBIN Tpad,
JiepeBo, LMK/, rpad Ha TUVIOCKOCTH; YMeHHe 3a/laBaTh U OMUCHIBaTh rpadbl pa3/MuHbIMUA CI1OCOOAMU; UCII0J/Ib30BaTh rpadbl Npu

peleHnH 3a71a4

YMeHuve onepupoBaTh NMOHATUSIMU: HaTypajibHOE UYMCJIO, LieJloe YMCJIO, CTeleHb C Lie/IbIM I0Kas3aTesjeM, KOpeHb HaTypaabHOMR
CTereHH, CTeleHb C paljioHaIbHBIM [10Ka3aTesieM, CTeleHb C JelCTBUTe/IbHBIM [10Ka3aTesieM, Jorapyum uucmia, CHHyC, KOCUHYC
Y TaHreHC TPOU3BOABHOIO YMC/IA, OCTaTOK IO MOZY/I, paljOHa/JbHOE YMC/IO0, WppaljMOHa/JbHOEe UHWC/I0, MHOXXeCTBa
HaTypajbHbIX, Le/bIX, PALMOHANbHBIX, JeMCTBUTE/LHBIX YKCes; YMeHHe MCII0/Ib30BaTh MPU3HAKU [IeTUMOCTH, HauMeHbILIWi
o0umii JenmuTenb W HavMeHbllee oOIIee KpaTHOe, anropuTM EBKiHMa TpH pelleHWH 33fiay; 3HAKOMCTBO C Pa3/MUHBIMU
MO3ULIMOHHBIMU CHCTeMaMH CUMC/IeHUsl; YMeHWe BBLITIONHATh BbIUKC/IEHWe 3HaueHWM W rpeoOpa3oBaHUs BbIDAKEHUM CO
CTeNeHsIMH U JjiorapuMamMu, TpeoOpa3oBaHUs IpPOOHO-PAL[MOHA/BHBIX BbIPA)KEHWH; yMeHHe OIeprpoBaTh TOHSITHSIMHU:
1I0C/1efloBaTeIbHOCTh, apyu@MeTHUecKasi Mporpeccusi, reoMeTpuueckasi nporpeccusi, 6eckoHeyHO yObIBarolljasi TeoMeTpuyecKast
NIpOrpeccysi; yMeHue 3a/laBaTh M0C/1e[0BaTe/IbHOCTH, B TOM UMC/Ie C MOMOIIbI0 peKypPeHTHbIX (hOpMyJi; yMeHue OneprpoBaTh

MMOHATHUAMHA: KOMILJIEKCHOe 4YHnCJIo, COHPFDKéHHI:Ie KOMILJZIEKCHBIE YHCJ/Id, MOAYJ/Ib U dPryMeHT KOMIIJIEKCHOI'O 4HMCJIq, (I)OPMEI
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3adITMCH1 KOMITJIEKCHBIX UHCeJI (FEOMeTpI/IquKaﬂ, TPUTOHOMETPpHUYeCKasa 1 anre6pqueCKa$1); YMETH IMPOU3BOJUTHb apI/I(l)METI/I‘-IECKI/Ie
,E[@ﬁCTBI/IH C KOMILJIEKCHBIMU 4YKMC/IdMH; TIPUBOJWTE TIPUMEPBLI MCII0/Ib30BAHHS KOMIJIEKCHBIX 4HKCeJI; OIepHpOBAThb IMOHATHUAMMU:

MaTpulia 2x2 u 3%3, onpe/ie/IuTelb MaTPHULbl, TeOMeTPUYECKUI CMBIC/ OTIpe/ie/TUTe s

YMeHue OmnepupoBaTh TMOHATUSMH: PpaljMOHa/bHbIe, HWppAlMOHA/IbHbIE, ITI0Ka3aTe/bHbIe, CTeleHHble, JiorapuhMUUecKue,
TPUTOHOMETPUYECKHEe YpaBHEHUsI U HEPaBeHCTBA, UX CUCTEMbI; YMeHHe OIepPUpPOBATh MOHSATHSIMU: TOXKAECTBO, TOXK/I€CTBEHHOE
nipeobpa3oBaHue, ypaBHeHUe, HePABEHCTBO, CHMCTeMa ypaBHEHWU M HepaBeHCTB, PaBHOCH/IBHOCTb ypaBHEHH, HePaBeHCTB U
CHCTEM; yMEHHe peIllaTh ypaBHEHWs, HEPABEHCTBA W CHCTEMbI C TIOMOIIBIO pa3/IMUHBIX TMPUEMOB; pelllaTh ypaBHEHUS,
HepaBeHCTBa U CHUCTEMbI C apaMeTpOM; TPUMEHSITb ypaBHEHUs], HeDaBeHCTBA, UX CUCTeMbI [Jisi pellleHHss MaTeMaThyeCKUX

3a/1a4 Y 3a/1a4 U3 pa3/MYHbIX 00/1acTell HAyKu U PeasibHOMN >KU3HU

YMeHre omnepupoBaTh TMOHATUSAMM: (YHKIMS, YETHOCTb (DYHKLUM, MEPUOJUUHOCTb (PYHKLIMH, OTPAaHWYEHHOCTb (PYHKLIMH,
MOHOTOHHOCTb (DyHKLIMH, SKCTpeMyM (DyHKLIMH, HauboJblilee ¥ HauMeHblllee 3HaUeHUs1 QYHKLMY Ha IIPOMeXXYTKe, HellpepbIBHast
GyHKUMS, acCUMIOTOThI Tpaguka (yHKLMM, TepBasi U BTOpasi NMPOM3BOAHAas (YHKLMK, reoOMeTpUUYecKUid U (pU3NYecKU CMbICT
NIPOU3BO/IHOM, MlepBooOpasHasi, orpe/ie/IEHHbINA UHTeTrpasl; yMeHHe HaXOAUTh aCUMITOTHI rpadyka QyHKLMY; YMeHHe BbIYUCIISATD
TIPOM3BO/IHbIe CYMMBI, TNPOM3Be/IeHHs], YaCTHOIO M KOMITO3UMLMU (DYHKIMM, HaXOAWTh ypaBHeHHe KacaTeJbHOW K rpaduky
GbYyHKLMY; yMeHUe HaxO/IUTh MPOU3BOJHBIE 3/IeMeHTapHbIX (PYHKIMH; yMeHHe WCI0/Ib30BaTh MPOM3BOHYIO /IS UCC/Ie/JOBaHUS
GyHKLMIA, HAXOAWTh HauOOMbIIMe W HaUMeHbIIMe 3HaueHUs (QYHKIWH; CTPOUTH TPadyKd MHOTOUTEHOB C HWCII0/Ib30BaHHEM
arrapaTa MaTeMaTHuecKoro aHajn3a; MPUMEeHSTh ITPOU3BOHYIO /JIs1 HAXOXK/eHHsI HaWTyyYllero pelieHus B MPUK/IaJHbIX, B TOM
YuCie COLUa/bHO-9KOHOMUYECKUX W (U3MUEeCKUX 3a/ladyax; HAaXOAWTh TUIOLIAAN M 00bEMBI (UTYp C TOMOILIBI MHTErpasa;

TIPUBOJUTH MIPUMePbl MaTEMAaTUUECKOT0 MO/ eIMPOBAHMUS C TIOMOLbIO AU depeHLIManbHbIX YPaBHEHUM

YMeHue orepupoBaTh TOHATHSIMU: Tpadwk GYyHKIMU, oOpaTHas (GYHKUMS, KOMIMO3WLUS (GYHKUWW, JUHeWHas (QyHKIus,
KBaJipaTHuHasi GYHKLOWSA, PpalyoHanbHas (GYHKIMs, CTereHHas QYHKLWsSA, TPUTOHOMEeTpUYeckKue GYHKIUM, OOpaTHbIe
TpPUrOHOMeTpUYeckre (GYHKIMM, TIOKa3aTelbHass W Jjorapudmuueckass (GyHKLUMH; yMeHHe CTPOUTb TpapyKH U3YUeHHBIX
(bYHKLIMH, BBITIOJTHATH Mpeodpa3oBaHus rpadUKoB GYHKIIWN, UCIT0/Ib30BaTh rpaduKy st U3yUYeHHs TIPOLIeCCOB U 3aBUCHMOCTEH,

TIpY pellieHuH 3aZiau U3 PYTUx yueOHBIX MTPeMeTOB U 3a/jau U3 peasbHOM XXU3HU; BhIPa)KaTh (POPMY/IaMU 3aBUCUMOCTH MeXIy
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Be/IMUYMHAMH; HCII0JIb30BdATh CBOMCTBA U FpEl(l)I/IKI/I Q)YHK]_[I/II‘/JI AJId peleHuns ypaBHEHI/If/i, HepaBeHCTB U 3a/id4 C I1dpaMeTpaMH;

n300pa)kaTh Ha KOOP/IMHATHOM TJIOCKOCTH MHOYKEeCTBA PellleHHi ypaBHeH!H, HePABeHCTB U UX CUCTEM

YMmeHue pelaTtb TEKCTOBbIE 3d/la4Yl PA3HBLIX THUIIOB (B TOM 4UKCJ/I€ Ha IPOLEHTHI, AOJIHU U UdCTH, Ha JBU)KEHUE, pa60Ty, CTOMMOCTD
TOBAPOB M YC/Iyr, HAJIOTH, 3aJd4d W3 obactu yIipaBJ/ieHUA JIMYHBIMU U ceMeMHBIMU (1)I/IHEIHCEIMI/I); COCTaBJIATb BBIPpAKE€HUS,
YPaBHEHHs, HepaBeHCTBAa MW WX CHUCTEMBI II0 YCIOBUIO 3d[a4d, HCC/IeA0BaThb IIOJyUeHHOe pelleHre MW OLieHHMBATb
HpaB,ELOHO,ZLO6HOCTb pe3y/qabTdTOB; YMEHHE MO Ee/TUMPOBATE ped/IbHbI€ CUTYdLIMH HAd A3BIKE MdTE€MdTUKH; COCTABJIATb BbIDA’>K€HUNS,
YPaBHEHNs, HEPABEHCTBA U UX CHUCTEMEI 110 YC/JIOBHIO 3a/id4M, UCC/IeA0BATh MOCTPOEHHbIE MO/Jie/IM C MCII0/Ib30BAHMWEM daIllldpdTa

ayireOpbl, UHTEPIPeTUPOBATD MOJyUeHHBIN pe3y/bTaT

YMeHue omnepupoBaTh TIOHSTHUSMU: CpefiHee apudMeTHUecKoe, MejAuaHa, HauOosblllee W HauMeHblllee 3HaueHUs, pa3Max,
JVICTIEpCHS], CTaHJapTHOe OTKJIOHeHHWe UWC/IOBOro Habopa; yMeHWe W3BjeKaTb, WHTEPIIPETHPOBATh HWH(OpPMAIHIO,
Tipe/icTaB/ieHHyl0 B TabiMilax, Ha JAuarpammax, rpadukax, OTPakalolyl0 CBOMCTBAa peasibHbIX TIPOLECCOB U SIBIEHUM;
Npe/ICTaB/sATh WHPOPMAIMIO C TIOMOILBI0 TaO/MUI] ¥ [JuUarpaMM; HCC/IeI0BaTh CTAaTUCTHUECKWe JlaHHble, B TOM 4YHC/e C
npuMeHeHWeM rpaduyecKMX MeTOJOB M 3JeKTPOHHBIX CPeACTB; TpaduuecKd HCCIe[oBaTh COBMeCTHble HaO/MOeHUs C

MOMOILbIO JHUAT'PAMM pPdCCEUBAHUA U JIMHEHHOM perpeccum

YMeHHe OrnepyupoBaTh MOHATUSAMU: C/TyYalHBIA OMBIT M C/IyYalHOe COOBbITHEe, BEPOSITHOCTb C/IyYaliHOTO COOBITHS; YMeHHe
BBIUMC/ISITh BEPOSITHOCTb C HCIO/Ib30BaHHWEM rpaduuyeckKuX MeTO/0B; MPUMEHSTb (OPMYy/bl C/IOKEHHS M YMHOXKeHUs
BEPOSITHOCTEH, (OpPMyIy IIOJIHOM BEPOSTHOCTH, (opmyny bepHy/ui, KoMOuHaTOpHblE (akKThl U (POPMYJIBI; OLIEHUBATh
BEPOSITHOCTU DeaslbHbIX COOBITHIA; yMeHHe OrepupoBaTh TOHSATUSMU: C/lyyaiiHas BeJIMUMHA, pacripefiesieHre BepOSITHOCTEH,
MaTeMaTUUeCKoe O)KH/aHue, AWCTIePCUs U CTaHJapTHOe OTK/IOHeHWe Cy4yallHOW BeMuuHbl, (YHKI[UU pacripefie/ieHus U
TJIOTHOCTA PaBHOMEPHOTO, T0Ka3aTeJbHOTO W HOPMAa/IbHOTO pacripefie/ieHui; YMeHHe WCI0/b30BaTh CBOMCTBA M3yUeHHBIX
pacripe/ie/ieH|H [jis pellieHust 3a/jau; 3HaKOMCTBO C TIOHSTHUSIMM: 3aKOH OOJIBIIMX YHCeJ, MeTO/bl BEIDOPOUHBIX MCC/Ie[J0BAaHUM;
yMeHHe TIPUBOJUTh TIPUMEpHI TPOsIBJIeHUsT 3aKOHa OO/bIIWX 4YucCen B TIPUPOJAHBIX M OOIIEeCTBEHHBIX SIBJIEHUSIX; yMeHHe
OTIepUPOBaTh TOHATUSIMHU: COUeTaHWe, TepeCcTaHOBKA, UMC/IO COUeTaHWH, UMC/I0 TepecTaHOBOK; OuHOM HbiOTOHA; ymMeHue

TIPUMEHSITh KOMOWHATOPHble (aKThl W pacCyKJeHWs /i pelleHusl 3a/lay; OLIeHWBaTh BEPOSTHOCTH peasbHBbIX COOBITHH;
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COCTaBJIATb BEPOATHOCTHYIO MO/€/Ib U MHTEPIIDETHUPOBATDH HOJ'Iy‘-IEHHBIﬁ pe3yabTdaT

YMeHue onepypoBaTh MOHATUAMU: TOUKA, MpsiMas, TVIOCKOCTb, NTPOCTPAHCTBO, OTPe30K, JIyY, BeIWUMHa yIJia, MJIOCKUU yro,
[BYTDaHHbIA Yros, TPEXrpaHHbIA Yros, CKpeLUBaloLuecs MpsMble, Mapaaie/bHOCTh U MepreH/AVKY/ISPHOCTb MPSMbIX M
TIJIOCKOCTEH, Yroyl MeXJy NMPSIMbIMH, YTOJ MeXAy MPsSIMOM Y MJIOCKOCTBIO, YTOJ1 MEX/Y TIJIOCKOCTSIMHM, PAaCCTOSIHUE OT TOUKH [0
IJIOCKOCTH, PacCTOsIHUE MeXJY TMpPSIMbIMM, PAaCcCTOsIHME MeXY IUIOCKOCTSIMM; yMeHMe HCIO/b30BaTh NPH peLleHrd 3afay
u3yuyeHHble (aKTbl M TeopeMbl IJIAHUMETPUH; YMeHHe OLieHHBaTb pa3Mepbl OOBEKTOB OKpY)Kalollero MHpa; CTPOUTH

MaTeMaThuuyeCkKre MOoe/ik C MIOMOIIbI0 reOMeTpUYeCKHUX MOHSATUM U B€J/IMYMH, pellaTb CBA3daHHbI€ C HUMU IIPAKTUYECKHEe 3d/1aUr

10

YMeHue OmMepupoBaTh MOHATUAMU: TUIONIAb (GUTYphl, 00BEM (UTyphbl, MHOTOTPAHHUK, TTPABUIBHBI MHOTOTDAaHHUK, CeueHHe
MHOTOrpaHHMKa, Ky0, mapasiiesnenures, pyu3Ma, mupamMmu/ia, Gpurypa u noBepxHOCTh BpallleHus, UIMHAD, KOHYC, 11ap, cdepa,
wioage cdepel, IJIOMaAb TOBEPXHOCTH TMPAMHUABLI, TIPU3MBI, KOHycCa, LWIMHAPA, O00BEM Kyba, MpPSIMOYTOJBHOTO
napasiienienumnesa, NUpaMuzbl, NPU3Mbl, LWIMHAPA, KOHyca, I1apa, pa3BépTKa MOBEPXHOCTH, CeUeHHsT KOHyca U LWIWHJDA,
napasiie/ibHble OCH WM OCHOBAHHIO, CeueHue 1lapa, MJIOCKOCThb, Kacaromasicsi cdepbl, LUWIMH/PA, KOHyCa; YMeHUe CTPOUTb
ceueHHe MHOTOIDaHHMKA, M300pa)kaTb MHOTOTPAaHHUKU, (UTYpbl U TIOBEPXHOCTH BpAllleHHs, UX CeueHHs, B TOM 4YHCJe C
TIOMOILbIO0 3/IEKTPOHHBIX CPeJCTB; YMeHHe NPHUMEHSTb CBONCTBA reoMeTpUuUecKuX (pUryp, caMocTosiTeJbHO (POpPMYJ/IHMPOBaTh
oripe/ieJieHUsT U3y4aeMbIX (PUTyp, BbIJBUTATh TUIOTE3bI O CBOWCTBAX W MpPU3HAKaX reoMeTpuueckux (puryp, 060CHOBBIBaThH WU
OTpoBepraTh MWX; YMEHHe TPOBOAWTL KIaCCUPUKAIMI0 GUTyp [0 pPa3IMUHbIM TIPHU3HAKaM, BBIMOHATL HEO0OXOAUMBbIe

AOINO/THUTE/IbHBIE TIOCTPOEHHA

11

YMeHre onepupoBaTh IOHATUSIMM: [BW)K€HHE B IPOCTPAHCTBe, IapasJlesibHbld MepeHOoC, CUMMeTpUsi Ha IUIOCKOCTH U B
MPOCTPaHCTBe, TIOBOPOT, Mpeobpa3oBaHue 1oo0us1, TToZ00HbIe QUTYPBI; YMEeHHe paclio3HaBaTh paBHbIE W MOI00HBIE (GUTYDEI, B
TOM UMCJ/Ie B TIPUPOJie, UCKYCCTBe, apXUTEKType; UCII0/Ib30BaTh reOMeTpUUecKre OTHOLLIEeHUs MpPU pellleHWH 3ajay; HaXOLUTb
reoMeTpuUeCcKre BeIMYMHbI ([/IMHA, YOI, TUI0Iazb, 00bEM) TIPU pellieHnH 3a/jau U3 JpyruX yueOHbIX TIPeIMETOB U U3 peabHOM
)KU3HU; YMeHHe BBIUMCJIATh TeoOMeTpHueckre BeJMUMHBI ([J/IMHA, yrof, MomaAb, 00BbEM, ITUIOa/[b TIOBEPXHOCTH), UCTIONb3YsI
n3yueHHble ()OPMYJ/Ibl U METO/Ibl, B TOM UMCJIe: TUIOLA/Ib TTIOBePXHOCTH TIMPaMU/Ibl, PU3MBbI, KOHYCa, LIUIMH/PA, TUIoab cepsb;

00béM Ky0a, MPSIMOYTOJILHOTO TapasuiesienuIie/ia, MApaMU/Ibl, PU3MBI, IWIHH/pPA, KOHYCa, 11apa; yMeHHe HaXOJUTb OTHOIIIEHHe
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00bEMOB MOA0OHBIX HUTYD

YMeHue OMeprupoBaThb MMOHATUAMU: IIPAMOYTOJIbHAA CHUCTE€éMa KOODAWHAT, BEKTOP, KOOPAMWMHATBI TOUKH, KOOPAWMHATHEI BEKTOPaA,

CyMMa BeKTODOB, NPOM3BeJieHre BeKTOpa Ha UYMCJIO, pasjio’keHWe BeKTopa Mo 0asucy, CKalspHOe TNpOW3Be/ieHHe, BEKTOPHOe

12 rpou3BejleHre, Yroa MeXAy BeKTOpaMW; YMeHWe WCIO0/b30BaTh BEKTODHBIM W KOOPAWHATHBIA MeTOJ /[Jisg pelleHus
reoMeTpUUeCKUX 3a/jau U 3a/1au APYTUX yueOHbIX TIPeZIMeTOB
YMeHue BbIOMpATh MOAXOAAIIAN METO/, [Jisl peIIeHus 3a/jaul; IOHUMaHHe 3HaUMMOCTH MaTeMaTUKU B M3yUYeHUU TIPUPOAHBIX U
13 00I1leCTBEHHBIX TIPOLIECCOB W sIBJIEHWM; yMeHHe paclio3HaBaTb IIPOsiBJieHWe 3aKOHOB MaTeMaTWKH B HCKYCCTBe, yMeHHe

NIPUBOJUTH IIPYMepPbl MaTeMaTUUeCKUX OTKPBITUM POCCUMCKOU U MMPOBOM MaTeMaTU4eCKOU HayKu
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INEPEYEHD 3JIEMEHTOB COJEP)XXAHWNS, ITPOBEPAEMBIX HA EI'D ITIO MATEMATHUKE

Kop, IIpoBepsieMblil 371eMeHT CO/lep)KaHUsA
1 Yucsia ¥ BBIYMCIIEHUS
1.1 HarypasnbHble u 1jesble yncia. [IpyU3Haky e/TMMOCTH Lie/IbIX YUCesT
1.2 PauyioHanbHbie urcia. OOBIKHOBEHHBIE U IeCITUYHBIE IPOOU, MPOLIeHThI, OeCKOHeUHbIe TTepuoAndYecKre 1poou
1.3 ApudmeTrnyeckuii KOpeHb HaTypa/ibHOMU cTereHu. [leiicTBuUs ¢ apudMeTHUeCKUMU KOPHSIMU HaTypabHOMN CTereHu
1.4 Crenenb ¢ LiesibIM NoKa3artesneM. CTeleHb C palMOHA/IbHBIM [T0Ka3aresemM. CBOMCTBA CTeNeHU
1.5 CHHyC, KOCMHYC U TaHT'€HC YMC/I0BOr0 aprymeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMC/IOBOI'O apryMeHTa
1.6 Jlorapudm uucna. [ecsTuuHble ¥ HaTypajibHble JorapuMbl
17 [HeticTBuTesibHBle Yrc/ia. ApU(MeTHUeCcKre Orepaluu C JelCTBUTeNIbHbIMU Yrc/iaMH. [IpuO/IMKEHHBIE BBIUMC/IEHUS, TIpaBH/Ia
' OKpYIJIeHUs], IPUKH/IKA U OLIeHKAa pe3yJbTaTa BbIUMCIeHUH
1.8 ITpeobpa3oBaHue BbIpasKeHHU
1.9 KowmrmiekcHele uncia
2 YpaBHeHus1 U HepaBeHCTBa
2.1 Lenble 1 1poOHO-paIOHa/IbHBIE YPAaBHEHHS
2.2 MpparjoHansHble ypaBHeHUs
2.3 TpuroHomeTpuueckue ypaBHeHUs
2.4 [Toka3zaTenbHbIE U JTOrapUPMUUECKUe YpaBHEHUS
2.5 Lenble u 1poOHO-paIoOHa/IbHbIE HEpAaBEHCTBA
2.6 MppanyoHanbsHble HepaBeHCTBa
2.7 [TokasaTesbHbIE U JIOrapupMUUeCKre HepaBeHCTBa
2.8 Tpuronomerpuyeckue HepaBeHCTBa
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2.9

CucreMnl U COBOKYITHOCTH ypaBHeHI/Iﬁ N HEpABEHCTB

2.10 YpaBHeHUs1, HEpaBeHCTBA ¥ CUCTEMBI C TapaMeTpaMu

2.11 Martpuiia cucTeMbl IMHEeWHBIX ypaBHeHul. OnpezieivTenb MaTpPULIbI
3 @OyHKLMM U TPaQUKU

31 dyHKOUs, criocobbl 3afaHus QyHKOMU. ['padmk ¢yHKIpM. B3aumHo obOpatHble QyHKOMUA. UETHble W HEUETHbIe (YHKLUH.
' [Meprognueckrie GyHKLMN

3.9 Ob6nacte ompesiefieHUss WU MHOXKeCTBO 3HaueHW# ¢yHKuyMU. Hymu ¢yHKuun. [IpoMeXXyTKH 3HAKOMOCTOSHCTBA. [IpOMeXyTKU
' MOHOTOHHOCTH (DYHKLUHM. MakCUMyMbl U MUHUMYMbI GyHKIMUA. Hanbosbinee v HanumeHbIIee 3HaueHre QyHKLIMU Ha IPOMEXKYTKe

3.3 CreneHHasi pyHKLMSI C HATypa/ibHBIM U Lie/TbIM 1oKa3aTesieM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpadUk KOPHS N-0i cTerieH!

3.4 TpuroHomeTpryeckue GyHKLMH, UX CBONCTBA U TPaQUKU

3.5 [MokasaTenbHas 1 iorapudmMuyeckast QyHKIMH, UX CBOWCTBA U TpaduKu

3.6 Touku pa3pbiBa. ACUMNOTOTHI rpadukoB PyHKLMiA. CBolicTBa hyHKI[MM, HeTIPephIBHBIX Ha OTPe3Ke

3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a[JaHMS TTOC/Ie/[OBATe/TbHOCTEH

3.8 Apudmernueckasi u reoMeTpryeckas rporpeccud. @opmysia C/I0XKHbBIX TIPOLIEHTOB
4 Hauana maTemaTtrueckoro aHanisa

4.1 [Tpou3sBoHas ¢hyHKIuKU. [Ipou3BOHbIE 3/1eMeHTapHbIX QYHKI[UI

49 [IprMeHeHWe TIPOM3BOJHOW K HCC/Ie[OBaHUIO (YHKLMIA Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxiaeHue Haubosiblllero u
' HauMeHbI1ero 3HaueHus1 GyHKLIMU Ha OTpe3Ke

4.3 [TepBoo6Opa3Has. MHTerpan
5 MHo>kecTBa ¥ JIOTHKa

5.1 MHoOXeCTBO, orepalnuu HaJ, MHOKeCTBamu. [Juarpammel Jiinepa — BeHHa

5.2 Jloruka
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BepOHTHOCTb M1 CTATUCTHKA

6.1 OnucaTenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6unatopuka
7 l'eometpus
7.1 @urypel Ha IJIOCKOCTH
7.2 [IpsimbIe U MJIOCKOCTH B IPOCTPaHCTBE
7.3 MHororpaHHuKu
7.4 Tesa ¥ TOBEPXHOCTU BpaLLeHUs
7.5 KooppgyvHatel v BeKTOpBI
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YUYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI V11 YYEHUKA

METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

IMNPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHA

MHTEPHET
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