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ITOSACHUTEJ/IbHASA 3AITNCKA

YuebHbI Kypc «Anrebpa ¥ Hayaja MaTeMaTHUUeCKOTO aHau3a» SIB/SeTCs
OJHUM U3 Hanbosiee 3HAUMMBIX B TIPOrpaMMe CpefgHero obiero oOpa3oBaHWMS,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH O0ecrieurBaeT WHCTPYMeHTa/bHYI0 0a3y A/st
M3yueHUs] BCeX eCTeCTBEHHO-HayYHbIX KYpCOB, a C APYTrOM CTOPOHBI, POPMUPYET
noruyeckoe U abCTpakTHOe MbIlljleHre 00yuaroIyixcsi Ha ypOBHe, He0OX0IUMOM
JJisT OCBoeHHs1 MHGOPMaTHKH, 00I11eCTBO3HAHWS, UCTOPUH, CJIOBECHOCTH U APYTUX
AUCLMIUIMH. B paMkax AaHHOTO yueGHOro Kypca oOyuaroluecsi OBJafleBarOT
YHUBEPCAJbHBIM SI3bIKOM COBDEMEHHOM HayKHu, KoTopasi (OpMy/IupyeT CBOU
[OCT)KEeHUsI B MaTeMaTUUeCcKou (popme.

YuebHBIN Kypc anreOpbl ¥ Hadajq MaTeMaTUUeCKOTO aHa/v3a 3aK/a/bIBaeT
OCHOBY /i1 YCIIeIIHOTO OBJiaZieHUss 3aKoHaMu (U3WKWA, XUMUH, OHOJIOTHH,
TIOHUMaHUsI OCHOBHBIX TeH/IEHIVM pa3BUTHSI SKOHOMUKH U 00I1IeCTBEHHOM >KU3HHY,
TO3BOJISIET OPUEHTUPOBATbCS B COBPEMEHHBIX ILIM(PPOBBIX U KOMITbIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh UX [/Is AajbHeliero obpa3oBaHus U B
TIOBCEe/THEBHOM >KW3HU. B TO >Ke Bpemsi oB/jiaZieHWe aOCTPAaKTHBIMM U JIOTHYECKU
CTPOTUMM KOHCTPYKLUSIMH anreOpbl M MaTeMaTHMUeCKOro aHajM3a pa3BUBaeT
yMeHHe HaXOJWUTh 3aKOHOMEpPHOCTH, O0OCHOBBIBATh WCTUHHOCTb, [OKa3bIBaTh
YTBEP)KAEHUs C TIOMOILBI0 WHAYKIMA U pacCyKAaThb AeJyKTUBHO, WCTIO/b30BaTh
000011leHe W KOHKpeTH3al[dio, abcTpardupoBaHWe W aHa/loruio, (GopMUpyeT
KpeaTHBHOe U KPUTHUECKOe MBbIILIIeHHe.

B xoze u3yueHus yueOHOro Kypca «Asirebpa ¥ Hadaja MaTeMaTHUeCKOTO
aHa/iM3a» 0Oydaroiyecsi TO/y4alr0T HOBBIM OMbBIT pellleHus] TIPUK/IAJHBIX 3a/ad,
CaMOCTOSITeJTbHOTO TOCTPOeHUs] MaTeMaTHUyeCKUX Mo/jiefield peasibHbIX CUTYal[ui,
WHTEpTpeTaliud  TIOJyYeHHbIX  pellleHWd, 3HaKOMSATCA C  TIpUMepaMu
MaTeMaTHUeCKWX 3aKOHOMEepPHOCTell B TIpMpOZie, Hayke U UCKYCCTBe, C
BBI/IAIOI[MUCS] MaTeMaTUUeCKUMHU OTKPBITUSIMUA U UX aBTOPAMHU.

YuebHbIli Kypc 00/1aZiaeT 3HAUWTENbHBIM BOCIUTATEbHBIM TIOTEHI[HMa/IoM,
KOTODbIM peanu3yeTcsi Kak uYepe3 yueOHBI Marepuan, CIIOCOOCTBYIOIIUIA
(bopMHpOBaHMIO HAayUuHOTO MHUPOBO33DEHUs, TaK WU uepe3 CrielUPUKy yueOHOMN
nesiTe/IbHOCTHA,  TpeOyrollell  TPO/IO/DKUTE/IbHOM — KOHI[eHTpAal[id  BHUMaHUS,
CaMOCTOSITeJTbHOCTH, aKKYPaTHOCTH Y OTBETCTBEHHOCTH 3a MOTyueHHbIN pe3y/ibTar.

B ocHoBe MeTovKu 00yueHuUs aireOpe ¥ HauajiaM MaTeMaTUUeCKOro aHa/in3a
JIeXKUT JIesITe/TbHOCTHBIN TPUHLIATI 00y UeHuUsl.

B cTpykType yuebHOro Kypca «Asrebpa 1 Hauajia MaTeMaTUUeCKOTO aHaTh3a»
Bbile/ieHbl  CeIyIOle Cojlep)KaTelbHO-MeToAuueckre JiMHUU: «Yucna
BBIUMC/IeHUsS)», «DYHKIMKA U TpapUKu», «YpPaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTHueCcKOro aHaiu3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHbIe
cojiepKaTe/IbHO-MeTOANUeCKe JIMHAMA W3y4YaloTCs Ha TPOTSDKeHWW [BYX JieT



o0yJeHMs] Ha YPOBHE CpeHero o01jero o0pa3oBaHus, eCTECTBEHHO JIOTIOJHSS JIPYT
ApyTa ¥ MoCTeTlleHHO HaChII[asiCh HOBLIMU TeMaMH U pa3/ieniaMy. JJaHHbIN yueOHbIi
KypC SIB/ISIETCSI WHTETPAaTUBHBLIM, TIOCKOIBKY 00bequHsieT B cebe copep)kaHue
HECKOJIbKMX MaTeMaTHUeCKUX AWCLUILIIMH, TaKMX Kak airebpa, TPUTOHOMETpPHS,
MaTeMaTUueCKHi aHain3, TeOpHsi MHOKeCTB, MaTeMaThuecKasi Ioruka u apyrue. [1o
Mepe TOro Kak 00ydJaroiiyecsi OB/afieBaloT BCEé Oosiee IIIMPOKUM MaTeMaTH4yeCKUM
anraparoM, y HUX T0C/ie/IoBaTe/lbHO (hOPMUPYETCSl M COBEPIIIEHCTBYETCSI YMeHHe
CTPOUTh MaTeMaTU4YeCcKyl0 MOJie/ib peasibHOW CUTyallud, TIPUMEHSITh 3HaHUS,
ToJlyueHHble TIPU W3y4YeHWM y4eOHOro Kypca, [AJisi peIlleHHsT CaMOCTOSITe/IbHO
chopMy/IMpOBaHHOM MaTeMaTWM4eCcKOW 3aZlauM, a 3aTeM HHTepIIpeTHpPOBaThb CBOM
OTBeT.

CopeprkaTrenbHO-MeTO[uUecKass MMHUS «Yuca ¥ BBIUMCIEHUs» 3aBepiiiaeT
cdopMrpOBaHre HaBLIKOB MCIOb30BaHUS /IeCTBUTEMBHBIX UHCesl, KOTOpoe ObLIo
HayaToO Ha YPOBHE OCHOBHOTO 0011iero obpa3oBanusi. Ha ypoBHe cpegHero o01ero
obOpa3oBaHusi ocoboe BHUMaHWe yJesseTcs  (OPMUPOBAHUIO  HABBHIKOB
paLMOHANIBHBIX BBIYMC/IEHUM, BK/IIOUAIOIIMX B Ce0si MCIO/b30BaHUE DPa3/InUHbIX
dbopM 3amMcy uyKcia, yMeHWe [esiaTh TMPUKUJKY, BBITOTHATH TPUO/IKEHHbIE
BBIUKC/IEHUs], OLeHWBaTh UYMCJIOBbIe BbIpaXKeHUs], paboTaThb C MaTeMaTH4eCKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarol[UMCSI MHOXXeCTBA HaTypabHbBIX, Le/bIX,
palMOHANbHBIX U [IeMCTBUTENIbHBIX  UMCeN  JIOTIONHSIOTCS ~ MHOXKeCTBOM
KOMIUIEKCHBIX UHMCe/l. B  KaXA0M U3 3TUX MHOXKeCTB PacCMaTpPUBAIOTCS
CBOWMCTBEHHble eMy crieljudryeckre 3aZilaud W Orepaluu: JejieHue Halleso,
OTMepUpOBaHUEe OCTAaTKaMH Ha MHOJKECTBe IIeJIbIX uKces, 0coOble CBOMNCTBa
palLMOHANBHBIX U WPpalMOHA/IbHBIX Uncesl, apudMeTHUecKre orepailyy, a Takxke
M3B/iledeHre KOPHSI HAaTypajbHOUW CTeleHd Ha MHOKeCTBe KOMILIEKCHBIX UHCeJl.
bnaropapsi mocsiejoBaTelbHOMY pPAacCIIMDEHUI0 Kpyra MCIO/b3yeMbIX YUCen U
3HaKOMCTBY C BO3MOYKHOCTSIMHA WX TPUMEHEHHMs IS PeIlleHHs Pa3InyHbIX 3a/au
dbopmupyeTcsi TipeicTaB/ieHre O eIMHCTBE MaTeMaTWKU KaK HayKu U e€é POy B
TIOCTPOEHHH Mojiefiel peaslibHOTO MHpa, IMPOKO HCIOJB3YIOTCA 00001eHre U
KOHKpeTHU3alusl.

JIvHusi «YpaBHEHUS] M HEPAaBEHCTBA» peajM3yeTcsl Ha MPOTSHKEHWH BCETO
o0yueHUss Ha ypOBHe cpejgHero o0Oiero o6pa3oBaHUSs, TOCKOJBKY B KaXKAOM
pa3zesie Ilporpammbl TIpelyCMOTPEHO pellleHre COOTBETCTBYIOIIUX 3afau. B
pe3ysibTaTe oOOyuyarolyecss OBJa/IeBalOT pa3/MYHbBIMKU  MeTOJaMH  pelleHUs
pallMOHA/IbHBIX, WPPALMOHA/IbHBIX, I10Ka3aTe/bHbIX, JOrapu@MUUECKUX |
TPUTOHOMETPUYECKUX ypaBHeHWI, HEepaBeHCTB M CHUCTeM, a TakXke 3ajau,
coJiepKallux TapameTphl. [lonmyueHHble yMeHHS IIMPOKO WCIIONB3YOTCS TIpH
vcciefoBaHUKA (GYHKI[MI C TIOMOILBIO TTPOM3BOJHOM, MPH pellleHnH TPUK/IaZHbIX
3ajlau ¥ 3aJjau Ha HaXOXKJeHre HauOOJIbIINX ¥ HAUMEHBIINX 3HaueHud (yHKILIWH.



[aHHas cofiep>KaTenbHas TUHUS BK/IIOYaeT B cebs Takke (popMUpOBaHWe yMEHHM
BBIMIOJIHATH ~ pacuéTel 10  (dopMmynaM, Tipeobpa3oBaHUsl  pal[MOHAJBHBIX,
Vppal[MOHa/bHBIX U TPUTOHOMETPHUYECKUX BBIDAKEHUM, a TakKe BbIpakeHUH,
cofiepXKallux crereHu U Jiorapudmbl. Brarofapsi u3ydyeHuio anreOpandyeckoro
MaTepuarsa TIPOMCXOAUT ajbHelIliee pa3BUTHe aJITOPUTMUUECKOTO U aOCTPaKTHOTO
MBILLIeHUsT 00yJaromuxcsi, (JOpMUDPYIOTCS HaBLIKK JeIlyKTUBHBIX PAaCCYXeHUH,
paboTbl C CHUMBOJBHBIMM (OopMaMu, TIpe/iCTaB/ieHUs] 3aKOHOMEpPHOCTel |
3aBUCUMOCTEH B BU/Ie PaBEHCTB 1 HepaBeHCTB. Ayrebpa npezyiaraet 3¢hdeKTUBHbIE
WHCTPYMEHTbI [/l pelleHus] MpPaKTUUeCKUX M eCTeCTBeHHO-HayuHbIX 3ajay,
HarJisiIHO IeMOHCTPUPYeT CBOM BO3MOXXHOCTHU KaK sI3bIKa HayKH.

CopepkaTenbHO-MeTOZMUecKasi JUHUSA «DPyHKIMA U TpaduKu» TecHO
TepervieTaeTcss C APYTMMU JIMHUSMH YueOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMbIC/Ie 3aZIaéT T0C/Ie/JOBaTe/IbHOCTb M3yUeHUsl MaTepuasa. M3yueHue CTerneHHOM,
T0Ka3aTe/bHOM, TorapuMUUecKoil U TPUrOHOMeTpUYeCKUX (DYHKI[MM, UX CBOWCTB
1 rpadrKOB, MCIO/b30BaHUe (PDYHKIUH [T pellieHus 3afiau U3 PYTUX yueOHbIX
rpeMeTOB U peaslbHOM >KU3HU TECHO CBSI3aHO Kak C MaTeMaTHUeCKUM aHaJi30M,
TaK ¥ C pellleHHeM YypaBHEHWM U HepaBeHCTB. IIpu 3ToM OoJsibilloe BHHUMaHHE
yaensieTcss ()OPMUPOBAHUIO YMEHHUs BbIpa)KaTb (hOpMyJiaMy 3aBUCUMOCTHA MEXAY
pa3/IMUHbIMK Be/IMUMHAMM, UCC/Ie/IoBaTh MOJydyeHHble (YHKIMM, CTPOUTb HX
rpaduku. Martepuasn 5Tou cofep>KaTe/lbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUU U
HaBbIKOB, MMO3BOJISIOIIUX BbIpaXXaTh 3aBUCUMOCTU MEX/1y BeJIMUMHaMU B Pa3/IMUHON
dbopme: aHaTMTHUYECKOM, Tpadrueckoi U c1oBecHOW. Ero n3yueHue criocoOCTByeT
Pa3BUTUIO aJITOPUTMUUECKOTO MBIIIJIeHUs,, CIOCOOHOCTU K 00001IeHuI0 |
KOHKDETH3alL|uK, UCTI0/Ib30BaHUI0 aHa/IOTHH.

CopeprkatenbHasi JuHUsl «Hauana MaTeMaTHuyecKOro aHaiv3a» T03BOJISIeT
CyLL[eCTBEHHO paClIMPUTh KPYT KaK MaTeMaTUYeCKUX, TaK W MPUKIAJHBbIX 3ajady,
JOCTYITHBIX OOy4YaroIuMCsl, TaK KaK y HUX TIOSIBJISIeTCS BO3MOKHOCTh CTPOMTH
rpadvKi C/IOKHBIX (YHKIMM, OIpefensiTh WX HauOOJbIIMe W HaWMEHBIIHe
3HaueHWs], BBIUUC/IATH TUIOMAAU GUTYp U OOBEMBI Tesl, HAXOAWTb CKOPOCTH U
YCKOpeHMs1 TipoueccoB. [laHHasi cojepskarefbHasi JIMHUS OTKDbIBA€T HOBBIE
BO3MOXXHOCTM TIOCTPOEHUsI MaTeMaTUUeCKHWX Mojiejied peasibHbIX CUTYal[uH,
T03BOJIIET HAXO/AUTh HaW/lydlllee pellieHre B TPUKJIaJHbIX, B TOM UKCJIe COLIUaIbHO-
9KOHOMMUECKUX, 3a/lauyaX. 3HAKOMCTBO C OCHOBaMU MaTeMaTUueCKOro aHasiu3a
criocobCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-/IOTHYECKOT0 U KpeaTUBHOTO
MBbIIIIEHUSI, (OPMMPOBAHWI0 yMEHWW paclo3HaBaThb MPOSIBEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHUKe U UCKyccTBe. OOyuaroIiecs y3Hat0T O BbIJAFOIIXCS
pe3yJibTaTaX, MOJYYeHHbIX B XOjleé pa3BUTHsA MaTeMaTWKM KaK HayKu, U 00 uX
aBTOpax.



CopeprkaTebHO-MeTOAMYeCKasl TUHUS «MHOKeCTBa M JIOTMKa» BK/IIOUAeT B
cebsi 37eMeHTbl TeOpMHd MHOKeCTB M MaTeMaTH4yeCcKoW JIOTMKU. TeopeTHKO-
MHO>KeCTBEeHHbIe TIpe/ICTaB/IeHHs IPOHU3BIBAIOT BeCh KYPC 1IKOJIbHOW MaTeMaTUKH
W TIpeJjiaratoT Haubosiee YHUBEPCAIbHBIA S3bIK, OOBEAWHSIOINIMA BCe pa3/esbl
MaTeMaTHKU U eé TIDWIOXKeHUM, OHU CBS3bIBAIOT pa3Hble MaTeMaThUuecKue
JUCLUIIIMHBL YW UMX TIPUWIOXKeHUsi B eAuHOe Lenoe. [loaToMy BaXkHO [JaTh
BO3MOJKHOCTh 00yuaroieMycss TIOHUMaTb TeOpPeTHUKO-MHOXXECTBEHHBIM  SI3bIK
COBPEMEHHOW MaTeMaTWKU W UCM0JIb30BaTh €ro [jisi BbIDaKeHUS] CBOUX MBIC/IEN.
[pyruM BaKHbIM TpPHM3HAKOM MaTeMaTMKU KaK HayKd CjeflyeT Tpu3HaTh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHWM W CjieflIoOBaHHWE OTpeleEHHBIM
rpaBu/aM  TOCTPOEHHsS  J0Ka3aTe/JbCTB.  3HAKOMCTBO C  3JIeMEeHTaMH
MaTeMaTUUeCKOW JIOTUKM CITOCOOCTBYeT pa3BUTHIO JIOTUUECKOT'O MBbIILIEHUS
00yuaroIuXcs, MMO3BO/ISIET UM CTPOUTh CBOM PAaCCy’KJeHHUsI Ha OCHOBE JIOTHYeCKUX
rpaBuJl, POPMUPYeET HaBbIKU KDUTUUECKOTO MbILLIIEHUS.

B yuebHOoM Kypce «Asrebpa W Hauaja MaTeMaTHUYeCKOTO aHaIu3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4YeCKOrO MOJe/JMPOBaHUs, KOTOpbIe TPH3BaHbI
criocobcTBoBaTh  (DOPMUPOBAHWIO HABLIKOB TIOCTPOEHUsI MoJiefield  peabHbIX
CUTYyal[ui, HWCCeJOBaHUsI 3TUX MOJesiell C TIOMOIIbIO arrapaTa anredpbl u
MaTeMaTH4yeCcKOro aHaju3a, WHTepIipeTaliuM TO/yYeHHbIX pe3y/bTaTOB. Takue
3a/laHusl BIVIETEHbI B KaK/IbIM U3 pa3/iesioB MPOrpaMMbl, MOCKO/IBKY BeCh MaTeprall
yueOHOTro Kypca IIMPOKO MCIOb3yeTCs [Jisl pellieHus TIPUKIaJHbIX 3afad. [Ipu
pellleHMW  peaslbHbIX  TPaKTUUYeCKUX  3aj@au  oOyuvaroliuecs  pa3BUBAIOT
Hab/t0/|aTe/IbHOCTh, yMeHHWe HaXOAWUThb 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
UCTIOMb30BaTh  aHajorvi, 0000IIaTh UM KOHKPeTHU3WpOBaTh  Ipobsiemy.
HesitenbHOCTb 1O (OPMMPOBAHUIO HABBIKOB pellleHUs] TPUKIAJHBIX 3a/au
OpraHM3yeTcs B TIpOIiecce M3y4yeHUs BCceX TeM yueOHOro Kypca «Anrebpa v Hauana
MaTeMaTU4YeCKOro aHam3ar.

Ha wu3yuenne yuebHOTO Kypca «Anrebpa W Hauala MaTeMaTAYeCKOTO
aHanm3a» oTBoauTcs 272 vaca: B 10 knacce — 136 vacoB (4 vaca B Heflento0), B 11
Ksacce — 136 yacoB (4 uaca B HeZieJt0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

ParjpoHanbHble uncsia. OObIKHOBEHHBIE U JleCATHYHBIE ApOOU, TIPOIEHTHI,
beckoHeuHble TiepUoANUecKue apobu. [IpuMeHeHue Apobell W TMPOLIEHTOB IS
pelleHus TIPUK/IaZHbIX 33/lau U3 pa3/IMYHbIX OTpac/ied 3HaHUW U peaibHOM XKU3HHU.

[elicTBuTeNnbHbIE uWc/la. PalvOHa/lbHble W UWppalMOHa/IbHbIE YHC/Ia.
Apudmetvueckue  omnepalud € JIeliICTBUTE/NbHBIMU  uucAamMu.  Mopy/b
JeNCTBUTEILHOTO UKC/Ia U ero CBoMcCTBa. [IpubmikEéHHbBIE BHIUMC/IEHUS, TIpaBU/Ia
OKpYTJIeHHs], PUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CrenieHb C UenbIM T1OKasareneM. buHoM HbroToHa. Kcnosb3oBaHue
Mo/IX0/siield popMbI 3arUCU 1eCTBUTE/IbHBIX UKCesT [ pellleHrsl MPaKTUueCKuX
3a/la4u Y Mpe/CTaB/IeHus JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaabHOM CTereHU U ero CBOMCTBa.

CreneHb C palMOHA/JbHBIM TOKa3aTesleM U eé CBOMCTBa, CTeleHb C
JIeCTBUTEIbHBIM TOKa3aTesieM.

Jlorapudm umcna. CBoiictBa jorapudma. [lecsiTuuHble W HaTypasibHbIE
JIOTapyu(MBbI.

CUHYC, KOCUHYC, TaHIe€HC, KOTAHTeHC UHCJI0BOrO aprymeHTa. APKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMC/I0BOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

TokmecTBa W TOXKJeCTBeHHble TIpeoOpa3oBaHHUsA. YPaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUsI U YypaBHeHUs-C/ie[CcTBUs. HepaBeHCTBO,
pelleHre HepaBeHCTBa.

OcCHOBHbIE MeTO/IbI pellieHus 1e/TbIX U IPOOHO-paljoHaIbHBIX YPaBHEHUN U
HepaBeHCTB. MHOrouieHel OT OJHOW TMepeMeHHOHW. [lejleHWe MHOroujieHa Ha
MHOr0uJ/IeH ¢ ocTaTkoM. Teopema be3y. MHorousneHs! € 1je/ibiMu KO3 ULIMeHTaMU.
Teopema Buerta.

[Tpeobpa3oBaHus YMC/IOBBIX BhIPAKEHUH, COiepyKallluX CTeleH:d U KOPHHU.

WppaioHanbHble ypaBHEHUS. OcHOBHBbIE MeTO/bI peleHus
VppalMOoHabHbIX YPaBHEHU.

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE METO/bI peLIeHUs] MOKa3aTeIbHbIX
yPaBHEHUM.

[Tpeobpa3oBaHye BbIpaXkKeHU, Co/ieprKallux JoraprudMsl.

Jlorapugmuueckue ypaBHEHMUS. OcHOBHBIE MeTO/IbI peLueHust
norapuMHUUecKUX ypaBHEHU.
OcHOBHBIE TPUTOHOMeTpUyecKue hopMy b [Tpeobpa3oBanue

TPUTOHOMETPUUECKUX BbIDA)KeHU. PellileHre TPUrOoHOMEeTPUUECKUX yPaBHEHUM.



Pelienne cucrtem JIMHEWHBIX YypaBHEHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHUU. OnpeaenuTe/b MaTPULIbl 2X2, ero reoMeTpruUeCKU CMbIC/T M CBOMCTBA,
BBIUMC/IEHHE €r0 3HauyeHusl, TIPpUMEHEeHue OmnpeJenuTeNs Ji pelleHUs] CUCTEMBI
JIMHEWHBIX ypaBHeHUM. PelleHue TPUKIaJHBIX 3a/a4y C TMOMOLIBIO CHUCTEMBbI
JIMHEWHBIX ypaBHeHUM. VcciefoBaHUe MOCTPOEHHOM MO/Ie/TU C TIOMOLLBO MaTPUL] U
onpezenuTeseun.

[TocTpoeHve MaTreMaTUUeCKUX MOJeJield peajbHOM CUTYalMd C TOMOLLbIO
ypaBHeHUM ¥ HepaBeHCTB. [IpuMeHeHVe ypaBHEHHWHW U HEPaBeHCTB K PeLIeHUI0
MaTeMaTUUeCKHX 3a/lau ¥ 3a/lau U3 Pa3IMUHBIX 00/1acTeil HayKu 1 peasbHOMN JKU3HHU.

®DyHKIUU U rpaduku

®yHKUYs, crocobbl 3afaHus ¢GyHKIUW. B3auMHO oOpaTHble (GYHKLWU.
Komnosuiusi  pynkimii. I'paduk dyHkuu. OyieMeHTapHble Tpeobpa3oBaHus
rpauKoB QyHKLIUA.

Ob6sacTh ompejiesieHHss 1 MHOXeCTBO 3HaueHU GyHKUuu. Hymu dyHKIuu.
[Tpome)xyTKu 3HaKOMOCTOSTHCTBA. UETHBIe U HeUéTHbIe PyHKLMU. [Teproanueckue
¢yHkumn. IIpoMeXyTKM MOHOTOHHOCTM (PYHKLMU. MakCUMyMbl U MUHHMYMBI
¢yHkuyy. Havbornbliilee v HaiMeHblllee 3HaUeHUs1 GYHKLIMK Ha TPOMEXKYTKe.

JIuHeliHasl, KBajipaTUuHasi M JApOOHO-TMHeNHass (PyHKUUUA. OaeMeHTapHOe
YCC/IeIOBaHKEe U MOCTPOEHre X rparKoB.

CrerneHHas ()yHKLMS C HaTypasJbHBIM U LieJIbIM MoKa3aTesneMm. Eé cBolicTBa u
rpaduk. CBoiicTBa ¥ rpadUK KOpHS N-0M CTeTieHW KakK GYHKIMKU 06paTHOM CTereHu
C HaTypaJ/IbHbIM MOKa3aTeseMm.

[Toka3zaTesnbHass W jorapupmuueckas (yHKLMH, UX CBOMCTBA U TrpaluUKH.
Vcrionb3oBanve rpaUKoB (GyHKLWN [/1S1 pelleHrs] ypaBHEHUM.

TpuroHomeTrprueckasi OKPY>XHOCTb, OIpeJieJileHue TPUTOHOMEeTPUYECKUX
(GyHKLWI YMCI0BOTO apryMeHTa.

@DyYHKIMOHA/IbHbIE 3aBUCMMOCTH B peasbHbIX [poLieccax W SBJIEHUSIX.
['padviky peasbHBIX 3aBUCHMOCTEM.

Hauasia MaTeMaTHUeCKOro aHajau3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3a/laHusl TIOC/Ae/l0BaTeIbHOCTeN. MeTo[
MaTeMaTh4YeCcKOM MHAYKUWA. MOHOTOHHbBIE M OTpaHUYEHHbIE TT0C/1e0BaTETbHOCTH.
VcTopusi BO3HMKHOBEHHSI MaTeMaTHMUeCKOro aHaiv3a KakK aHaiu3a 0ecKOHeUHO
MarbIX.

ApudmeTrueckast U reoMeTpuuecKasi riporpeccuu. beckoHeuHo yObiBaroias
reomeTtpuueckasi nporpeccusi. Cymma 6eckoHeuHO yObIBarollieii reoMeTpuyecKou
rporpeccud. JIMHerHbIM U 5KCIIOHEeHMalIbHbIA POCT. Yncsio e. @opMysia CI0XKHBIX
npoueHToB. Mcnosib30BaHWe TIPOrpecCMy [/ pEeLIeHUs] peasbHbIX —3ajau
TIPUKJIATHOTO Xapakrepa.



HeripepbiBHble (YHKIMM M UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpadukoB QyHKuM. CBolcTBa (PYHKLMM HeIpephiBHbIX Ha OTpe3ke. MeTto
WHTEPBasIOB Jijisl pellleHWs HepaBeHCTB. [IpvMeHeHHe CBOWCTB HeTIpepbIBHbIX
(GyHKUMN [/151 pelleHus 3a/1au.

[TepBasi u BTOpasi mpor3BoHble QyHKIMKU. OnpesiesieHre, reOMeTpUYecKuid U
(bU3HMUeCKU CMBIC/ MMPOM3BOAHON. Y paBHeHHe KacaTelbHON K rpaduKy QyHKLIMU.

[TpousBoAHbIe  37eMeHTapHbIX  (GyHKIUA.  [Ipou3BogHass  CyMMBI,
TIpou3Be/ieHNs], YaCTHOTO ¥ KOMITO3ULIUU (PYHKITUH.

MHoxecTBa M JIOTUKaA

MHOXeCcTBO, oOmepaluv HaJ, MHOXEeCTBaMM W KX CBOMCTBa. Jluarpammel
Ounepa—BeHHa. [IpuMeHeHMe TeOpeTHKO-MHOXKECTBEHHOIO —arrapara /Jis
OMUCAHUS peaslbHBIX TPOLECCOB U SIBJIEHWM, MpU pellleHud 3ajau U3 ApYyrux
yueOHBIX IpeIMETOB.

OnpegeneHve, TeopeMa, CBOMCTBO MaTeMaTU4YeCKOro OObeKTa, Ciie/[CTBUe,
Jl0Ka3aTe/IbCTBO, paBHOCU/IbHBIE YPaBHEHHUSI.

11 KITACC

Yuc/ia 1 BBIYUC/IEHUA

HarypanbHble U 1iesible uncia. [IpyMeHeHUe TIPH3HAKOB [1eJTMMOCTU LIeJIbIX
yrcesi, HaMOOJBITIMK 00IMH AenuTens (manee — HOJ]) m HauMeHbIlee oOIrjee
kpatHoe (ganee — HOK), octaTkoB o moayJito, anroputma EBKnuzia asis perenust
3a/lau B Lie/IbIX YMC/Iax.

KowmrisiekcHble umcia. Anrebpanueckass ¥ TpPUTOHOMeTpUUYecKas (DOPMBI
3aMMCHM KOMIUVIEKCHOTO 4ucia. ApudMeThueckue orepaldd C KOMILIEKCHbIMU
yrcsiaMu. V300pakeHWe KOMIIJIEKCHBIX YHCe/J Ha KOOPAWHATHOM TJIOCKOCTH.
®opmysa MyaBpa. KopHu n-ou crerneHu U3 KOMILUIEKCHOTO urcia. [IpumeHeHue
KOMIIJIEKCHBIX UMCesT Ji/is1 pellieHus1 (PU3nueckrux U reoMeTpUuecKrx 3ajjau.

YpaBHeHUs U HepaBeHCTBA

CucremMa ¥ COBOKYITHOCTb YPaBHEHUU U HepaBeHCTB. PaBHOCUI/IbHBIE CUCTEMBI
Y CHCTeMbI-C/ie[iICTBUS. PaBHOCU/IbHbIE HEpABEHCTBa.

OTObop KOpHeHl  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TIOMOII[bIO
TPUTOHOMETPUUECKOUW OKPY>KHOCTHU. PellleHHe TPUrOHOMeTpHUUYeCKUX HEPABEHCTB.

OcCHOBHbIE MeTOZIbl  pellleHus TI0Ka3aTe/NbHbIX U  JiIorapuMUUecKux
HepaBeHCTB.

OcHOBHBbIe MeTO/Ibl pellieHUs1 MppaljMOHaIbHbIX HEPABEHCTB.

OCHOBHbIe METOZIbl peIleHUs] CUCTEM U COBOKYITHOCTEW PpaljuOHabHBIX,
VppalMOHaMbHbBIX, TTOKa3aTe/bHbIX U JorapuMUUecKUX YpaBHEHU.

YpaBHeHUsI, HepaBeHCTBa U CUCTeMbI C TlapaMeTpaMHU.



[TpyMeHeHVe ypaBHEHMI, CUCTEM M HEPABEHCTB K PelleHUI0 MaTeMaTUyeCKUX
3a/lau ¥ 3a7lau U3 pa3/MuHbIX 00/1acTeil HayKu U peasibHOU )KU3HU, UHTepIIpeTaLus
MOJIyYeHHBIX pe3yJ/bTaToB.

DyHKI[UM ¥ rpaduKu

I'paduk kommosuiuu ¢yHKUMA. ['eomeTpuueckue o0pasbl ypaBHeHUU U
HEepaBeHCTB Ha KOOPAWHATHOU IJIOCKOCTH.

TpuroHomeTrpruueckue yHKIMH, UX CBOMCTBA U IPa(UKH.

['padriueckre mMeToAbl pellleHWsT YpaBHEHWW W HepaBeHCTB. I'paduueckue
MeTO/Ibl pellieHusI 3a/jau C TlapaMeTpaMH.

Vcnonb3oBaHve rpavkoB (yHKUMK [Ji1 WCCAeOBaHUSl TNPOLECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU pelleHWM 3a/lauy U3 JPYyrux yueOHbIX
TIpeIMETOB U peaslbHOW JKU3HH.

Hauana maTeMaTHuecKoro aHaausa

[TpMeHeHre NPOW3BOLHOW K MCC/Ie[0BaHUI0 (DYHKLIMM Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxokzieHrie HauboJIbIero ¥ HauMeHbIero 3HayeHUi HerpepbIBHOM
(yHKLMN Ha OTpe3Ke.

[IpuMeHeHre TPOU3BOJHON /i1 HAXOXKJEHWS] HaWIyylllero pelleHus B
NpUK/IaJHBIX 3ajiauax, [JJig OIpeJie/leHHss CKOPOCTM M YCKOPeHHWs IIpoLiecca,
3a/laHHOT0 (hOpMYJIOW WK rpadrKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBoOOpasHbIX. IlepBooOpa3Hbie
3/ieMeHTapHbIX GyHKLIMMA. [IpaBuia HaxoKeHsl TepBO0Opa3HbIX.

NuTterpan. ['eoMeTpuyeckuii CMbIC/ UHTErpasia. BerumcieHue onpeaenéHHOro
uHTerpasa 1o ¢opmysne HeroToHa-JlelibHMLIA.

[IpumeHeHve uWHTerpana [ HaxOXK[EeHWs IUIoLjafied IUIOCKUX (QUryp H
00BbEMOB reoMeTpUYeCcKux TeJl.

[Tpumepsl pemienud AudgepeHLMaNbHBIX YpaBHEHUM. MaremaTuueckoe
MO/Ie/IMPDOBaHMe  pealbHbIX IIPOLIECCOB C TMOMOLIbI0  Au(depeHranbHbIX
ypPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJ@HCKOM TTO3UIIMK 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO UJieHa POCCUHCKOTO 00I1[eCTBa, TIpe/iCTaB/IeHre 0 MaTeMaTUUeCKUX
OCHOBaX (DYHKIIMOHUPOBAHHUsI pa3/IMUHBIX CTPYKTYp, SIBJI€HUW, MPOLEAYP
rpakaaHcKoro  obmjectBa  (BbIOOpBI,  OMpPOCHI W JIPyroe),  yMeHHe
B3aMMO/IeCTBOBaTh C COLIMA/IbHBIMM WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMU U Ha3HaUeHUeM;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAaHCKOW WE€HTUUYHOCTH, YBa)KEHUS K
MPOIIJIOMY M HacCTOSII[EMYy POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOIIeHWe K
JOCTVXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCI0/Ib30BaHWe 3TUX [JOCTWKEHUW B [PYrUX HayKaxX, TexXHOJIOTusX, cdepax
5KOHOMMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

0CO3HaHUe /YXOBHBIX 1[eHHOCTeM pPOCCUICKOTro Hapo/a, ChopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHWs, 3TUUYECKOTO TOBeAEeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
TIpUMEHEHNEM JOCT)KEHUN HAaYKU U JesiTelTbHOCTbI0 YUEHOT0, 0CO3HAHKE JIMUHOT O
BKJIa/la B TIOCTPOeHHe YCTOMYMBOTO Oy 1yIIiero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIeHWe K MUPY, BK/IHOYasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeM, 00beKTOB, 3a/1au, pellieHUH, pacCyKAeHHH, BOCIIPUUMYHBOCTD K
MaTeMaTUYeCKUM aclieKTaM Pa3/IMuHbIX BUJOB UCKYCCTBa;

5) ¢u3nuecKoro BOCIUTAHUA:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 3/I0pPOBBLIO (3710pOBOe MUTaHWe, cOamaHCUPOBAHHBIA PEXUM 3aHITUU U
OT/IbIXa, pery/sipHasi r3uueckasi akTUBHOCTh), (pU3ruecKoe COBepPIlIeHCTBOBaHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETLHON /1eATe/TbHOCThIO;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHWe IIeHHOCTH TPYA0/00us, WHTepeC K
pa3nuuHbiM  cdepaM  TNpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHUsIMH, yMeHHe COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieit mipodeccud U peanu3oBbIBAaTL COOCTBEHHbIE JKW3HEHHbIE TIIaHBbI,



TOTOBHOCTH U CIIOCOOHOCTH K  MaTreMaTUueCKOMy  00pa3oBaHHI0O U
camMo0obpa30BaHUIO Ha TIPOTSHKEHUM BCEM >KU3HW, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKO HarpaB/IeHHOCTH;

7) 3K0/IOTHYECKOT'0 BOCITUTAHUS:

chOpMHUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYphbl, TIOHUMaHWe BIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe T7100a/bHOTO XapakTepa KOJ0THUeCKUX nmpobsieM, OpueHTarust
Ha TIpUMeHeHWe MaTeMaTUYeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karollleld cpefibl, TJIAaHUPOBaHHWE TIOCTYNIKOB UM OLIEHKM WX BO3MOXKHBIX
TOC/IeICTBUH /11 OKPY>KarOLLler Cpeibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUA:

cchOopMHUPOBAaHHOCTh MHMPOBO33DEHHS], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U 00IIIeCTBEHHOM TTPAKTUKH, TIOHWMaHKe MaTeMaTHueCKOoH
HayKM Kak cepbl uesioBeueCcKoi JesiTe/TbHOCTH, 3TArloB eé pa3BUTHUS U 3HAUMMOCTH
JUTST Pa3BUTHS [UBU/IM3ALUH, OBJ/IaJI[eHHE SI3bIKOM MaTeMaTHKH M MaTeMaTH4eCKOMH
Ky/JbTYPOI KakK CpPe/[CTBOM IT03HAHHUSI MHUPA, TOTOBHOCTh OCYII[€CTB/ISTh POEKTHYIO
Y MICCJIeZIOBaTeTbCKYI0 IeATeTbHOCTh UHAWBU/Iya/IbHO U B TPYTITIE.

METAIIPEAMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

ba3oBbie jioruuecKue eficTBUA:

BBISIBJISITb U XapaKTepy30BaTh CyllleCTBEeHHbIe MPHU3HAKA MaTeMaTUueCKuX
O00BEeKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSIMH, (OPMYIUPOBaTh
orpe/ie/ieHUs TIOHSITUM, YCTaHAB/IMBATh CYI[@CTBEHHBIM MPU3HAK KaacCU(UKaLuy,
OCHOBaHWUS /1/1s1 0000ITIeHNs U CPaBHEeHUsI, KpUTepUH TTPOBOAVMOTI0 aHa/IN3a;

BOCTIpMHHMATh,  (GOpMy/JMpoBaTb U  MpeoOpa3oBbIBAaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpULlaTe/ibHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCI0BHEIE;

BBISIB/ISITH MaTeMaTHUYeCKUe 3aKOHOMEPHOCTH, B3aMOCBSI3U U TPOTUBOPEYMS B
dakTax, AAHHbLIX, HAOIIOZEHUSX W YTBEP)KAEHUSX, TpejsjiaraTb KPUTEPUH [JIsl
BbISIBJIEHUS] 3aKOHOMEPHOCTEe U MPOTUBOPEeUNH;

Jenatb BBbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUH 110 aHa/IOTHY;

TIPOBO/IUTH CAMOCTOSATE/IBHO 0Ka3aTe/ibCTBa MaTeMaTUUeCKUX YTBEPKAeHUN
(NpsiMble ¥ OT MPOTUBHOTO), BICTPAaWBaTh apryMeHTal[1t0, IPUBOJUTh MPUMephI U
KOHTPIIpUMepbI, 060CHOBBIBaTh COOCTBEHHbBIE CY>KJ€HUS U BHIBO/IbI;

BbIOMpaTh criocob pelneHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapUaHTOB pellieHus], BLIOMpaTh HarboJsiee MOAXOASIINN C YYETOM CAMOCTOSITe/TbHO
BbIJ|e/IEHHbIX KDUTEPUEB).

Bba3oBble ucc/ieioBaTe/IbCKHe JeUCTBHSA:



WCIIO/Ib30BaTh BOMPOCHI KaK HCC/Ie[0BaTeIbCKU WHCTPYMEHT TI03HaHUS,
dopmMynMpoBaTh  BOMPOCH,,  (UKCHPYHOIUWE  TPOTUBOpeuHe,  Ipobsemy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHPOBATh TMIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIAI0, MHEHHE;

TIPOBO/IUTh CAMOCTOSITE/TbHO CIJIAHUPOBAHHBIM KCIIEPUMEHT, UCC/Ie[J0BaHUe
TI0 YCTAHOBJIEHHIO 0COOEHHOCTel MaTeMaTUYecKoro 00beKTa, IBJIeHHs, TTPOLiecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, ITPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI 110 pe3yJbTaTaM
NPOBEIEHHOTO0  HAOJIIOZIEHUsI,  WCC/Ie/IOBaHMs], OLIEHHWBaTh  JIOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

IIPOrHO3MPOBAaTh BO3MOXKHOE Ppa3BUTHE IIPollecca, a TaKXKe BbIJIBUTATh
TIPE/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIBJIATh [IeUIUTHI UHGOPMALUY, [aHHBIX, HEOOXOJUMBIX /i1 OTBETa Ha
BOTIPOC M [I/Isl peIlieHus 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMUHBIX TUIIOB, aHAM3UPOBATh,
CHCTEeMaTU3UPOBATh M UHTEPIPETUPOBATh MH(POPMALUIO pa3/IMUHBIX BUZOB U (hOpM
TIpe/ICTaB/IeHNST;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPEJCTaB/IsSTh €€ B pa3/MuUHbIX (opMmax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLI€HUBATb Ha/IE)KHOCTh uHpOpMaLn 1o CaMOCTOSITE/IEHO
copMyTMPOBaHHBIM KPUTEPHSIM.

KoMMyHHKATHBHbIE YHHBEPCa/IbHbIe YueOHbIe JeHCTBUSA

Oommenue:

BOCTIPUHUMATh ¥ (DOPMY/TMPOBATh CYKAEHUsS B COOTBETCTBUM C YCJIOBUSIMH U
1[e/IsIMU 06IT[eHHS], SICHO, TOUHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMUSI B YCTHBIX
M TMCbMEHHBIX TeKCTax, /laBaThb IIOSICHEHWs II0 XOJAy pelleHus 3ajaui,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’>KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3aflaud, BbLICKA3bIiBaTh W/EW, HarleJieHHble Ha TIOWCK
pelleHHs,, COIMOCTaB/IATh CBOU CYXKIEHHS C CYXKIEHHSIMH JPYTMX YuaCTHUKOB
Javajiora, oOHapyKHUBaTh Pa3/IMule W CXOZCTBO IO3UI[UH, B KOPPEKTHOH (hopme
dopMy/IpOBaTh Pa3HOTIACHs], CBOM BO3paKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PellleHus 3a/lauM, SKCTiepuMeHTa, MCC/eoBaHus,
IIPOEKTa, CaMOCTOSITE/IbHO BLIOMpaTh (DOpPMAT BBICTYIIEHHS C YYETOM 3ajay
Tpe3eHTali 1 0COOEHHOCTeH ayIuTOPHH.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/IATh I/IaH, allTOPUTM pellleHUs 3a/jlauM, BbIOMpaTh Criocob peleHus C
YUETOM UMEFOIINXCSI peCypCOB M COOCTBEHHBIX BO3MOXXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BapUAHTHI PeLLIeHHUH C yUETOM HOBOW MH(OPMAaLIUH.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMM  KaK ~ OCO3HAHUS
coBepIllaeMbIX [IeCTBUI M MBICUTE/bHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafieTh
criocobaMy  CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIporjecca W pe3yJ/bTaTa pellleHus
MaTeMaTHh4yecKol 3ajjauu;

TIpe/IBUJeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHWH 3ajaudy,
BHOCHUTb KODPEKTHBBI B [IesiTe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITE/TbCTB, /JaHHBIX,
Hali/IeHHBIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa 1[e/I U YC/IOBUSM, OOBSICHATD ITPUUHHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/IbHOCTU, HaXO[AUTh OIINOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

TOHUMAaTh U UCII0/b30BaTh TMpPeuMyllleCTBa KOMaHIHONW U WHIWBUYaTbHOU
paboThl mTpu pelleHUMA yueOHBIX 3a/ay, TPUHUMATh 1[e/ib COBMECTHOMN
JesiTe/IbHOCTH, TIJIAHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BU/IbI paboT, I0roBapyBaThCsi, 00CYKaTh MPOIECC U pe3yabTaT paboTkl, 0600111aTh
MHeHUsI HeCKOJIbBKUX JTHO/Iel;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00Cy>KaeHMs, 0OMeH MHEHHH,
«MO3TOBbI€ LITYPMbI» U WHbBIE), BBITIOJHATH CBOIO YaCTb PAOOTHI U KOOPAMHUPOBATh
CBOM JIEUCTBUS C IPYTUMU U/leHaMH KOMaH/ibl, OIleHMBaTh KaueCTBO CBOET0 BKJIa/ia
B O0mMiA TIPOAYKT TIO KpUTEpPHUsM, C(HOPMYIMPOBAaHHBIM Y4YaCTHUKAMH
B3aUMO/IEeHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHIly oOyuenns B 10 Kjacce oOydYarOIMIiCS TIOMYUYHT C/eyOIIHe
TipeIMeTHBIe Pe3y/bTaThl TI0 OT/e/bHBIM TeMaM paboueil rporpaMMbl yueGHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHaTH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

CcBOOOJHO OIepupoBaTh MOHSTUSIMH: paljMOHa/TbHOE 4YMC/Io, GecKoHeuHas
nepuoAnueckass Apobb, TPOIEHTbI, UWpPpaI[MOHAJbHOE UYKWC/I0, MHOKEeCTBa
paLlMOHAJIbHBIX U JeHCTBUTETbHBIX UMCel, MOAY/Ib AeUCTBUTEBbHOTO UKC/Ia;

MpUMEeHSATb [poOM W TIPOLeHThI [/l pellleHus TIPUK/IAaJHBIX 3a/auy U3
pa3/IMUHBIX OTpac/jaer 3HaHUM U peaslbHOM >KU3HU;

MIPUMEHSATb MPUOIKEHHBIE BHIUMC/IEHUS, TIPaBU/Ia OKPYT/IeHUs, IPUKUJKY U
OLIeHKY pe3y/ibTaTa BbIUMC/IeHUMH;



cBOOOIHO OMeprpoBaTh TOHSATHEM: CTelleHb C 1IeJIbiIM TI0Ka3aTesieM,
VCI0J/1b30BaTh MOAXOASAIIY0 (hOPMY 3aluCH [JeHCTBUTETbHBIX UKCe/ JJ1s PelleHus
MpaKTUYeCKUX 3a/lau U Mpe/CTaB/IeHUs JaHHBIX;

cBOOO/IHO OTEpPUpPOBaTh MOHSATHEM: apHi(MeTHUeCKHi KOpeHb HaTypa/ibHOM
CTeIleHu;

cBO0OO/IHO OTIePUPOBATh MOHSTHEM: CTelleHb C pPallOHA/ILHBIM TT0Ka3aTeseMm;

CBOOOJHO OIepupoBaTh TIOHSATHUSAMU: JIOTapudM UHUCIA, [eCATUYHbIe U
HaTypaJibHbIe JIOrapUu(pMbI;

cBOOO/IHO OTepHpOBaThb TIOHATHSMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHT'eHC
YMCI0BOTO apryMeHTa;

OrepupoBaTh MOHSTUSIMU: aPKCHUHYC, apPKKOCUHYC W apKTaHTeHC UHCJI0BOTO
aprymeHTa.

YpaBHeHUs U HepaBeHCTBaA:

cBOOO/IHO OTepUpOBaTh TOHATUSMU: TOX/ECTBO, yYpaBHeHUe, HePaBeHCTBO,
PaBHOCWJ/IbHbIE YPAaBHEHUS U YPaBHEHUsI-CJIe[JCTBUSI, PABHOCU/IbHbIE HEPABEHCTRaA;

NIPUMEHSATb pPa3/UuHble METO/[bI peIlleHUs] PpalOHA/ILHBIX U JIPOOHO-
palMOHAa/IbHBIX yPDABHEHWM, TIPUMEHSTb METO[ WHTEpPBaJOB [Ji pelleHus
HEpaBeHCTB;

CBOOOJHO OIepupoBaTh TOHSATHUSMU: MHOTOUEH OT OJIHOW IlepeMeHHOM,
MHOTOUJIEH C LIeJIbIMU KO3(PdHULIeHTaMy, KOPHA MHOTO4/IeHa, MPUMEHSITh [Jle/ieHre
MHOIrOU/IeHa Ha MHOTOU/IeH C OCTaTKoM, TeopeMy be3y u Teopemy Buera ais
peleHus 3aay;

CBOOOJHO OMEepupoBaTh TOHATUSMHU: CHCTeMa JIMHEWHBIX YypaBHEHUH,
MaTpulla, OMNpeJe/uTe/lb MaTpullbl 2 X 2 W ero TeoMeTpUYeCKUW CMBICI,
WCIIO/Ib30BaTh CBOMCTBA OMpeJe/nTesiss 2 X 2 i BbIUKAC/IEHUS €ro 3HadyeHwus,
TIDUMEHSATh ONpeJe/UTeNd [/l pelleHus CUCTEMbl JIMHEWMHBIX YpaBHEHUH,
MO/Ie/TMPOBaTh peasibHbleé CUTYALIUM C MOMOILbI0 CUCTeMbl TMHEHHBbIX YPaBHEHUH,
VCC/IeIoBaTh TOCTPOEHHblE MOJEeIU C TIOMOLBI0 MaTpul] M OIpeje/uTesen,
VIHTEPIIPeTHUPOBATh MOyUYeHHbIU pe3y/bTar;

WCIIO/Ib30BaTh CBOWMCTBA [IeWCTBUM C KOpPHAMM il TipeoOpa3oBaHUs
BbIDA)KEHUN;

BBITIOTHATH Mpeobpa30BaHMs UKCIOBBIX BBIDAYKEHUH, COZIepyKallliX CTEIeH! C
paLMOHa/IbHBIM TTOKa3aTesieM;

VICII0/Tb30BaTh CBOMCTBA norapumMoB ISt ripeobpa3oBaHus
Jorapu(pMUUeCcKrX BbIpayKeHUM;

cB0OO/IHO OTepHpoBaTh TMOHSATHSMU: WppPALMOHA/IbHbIE, TIOKa3aTe/lbHble U
norapudMrUecKrie ypaBHeHHs, HAXO/IUTb UX PelleHUs C TOMOIIbI0 PaBHOCUIbHBIX
Tepexo/i0B WK OCYILeCTBJIsIA IPOBEPKY KOPHeu;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUUecKre (GopMyJibl i TIpeobpa3oBaHus
TPUTOHOMETPUUECKUX BbIDA’KEHU;

cBOOO/IHO OmepupoBaTh TIOHATUEM: TPUTOHOMETPUYECKOe YypaBHeHHe,
NpUMeHSITh ~ HeoOxoguMble  (QOpPMyJibI  [iJii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MO/leTMpOBaTh peajibHble CUTYyal[dd Ha s3blke anrebpbl, COCTaBJISATh
BbIp@KEHUs, YypaBHEHMsl, HepaBeHCTBA [0 YCJOBHIO 3ajlaud, WCC/Ie/[0BaTh
MOCTPOEHHbIe MO/Ie/IN C UCIIO0/Ib30BaHUEM arirapara aareOphl.

dDyHKUUU ¥ rpaduku:

cBOOO/IHO OTIepUPOBAaTh TOHATUAMU: (PYHKILIMS, CIIOCOOBI 3a/jaHusi QYHKIUY,
B3aUMHO oOpaTHble QYHKIUM, Kommo3ulus GyHKUuM, Trpaduk GyHKIUY,
BBITTOJIHSATh 3/IeMeHTapHbIe TTpeobpa3oBaHysi TpaduKOB (HYyHKIHIA;

cBOOO/IHO OTEepPUpPOBaTh TOHATHSMU: 00/1aCTh OTpejie/ieHUss 1 MHO>KeCTBO
3HaueHWur QYHKLUH, HY/ U (PYHKLMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOO/IHO OMepupoBaTh TOHATUSIMU: UETHble U HeuéTHble (YHKLUH,
nepuopnueckre (yHKLUHM, POMEXYTKM MOHOTOHHOCTU (DYHKLIMH, MAaKCUMYMBbI U
MUHUMYMbI (YHKIMY, Haubosblllee ¥ HavMeHbIllee 3HaueHWe QYHKIMU Ha
TIDOMEXKYTKE;

cBOOO/IHO OTepUpOBaTh MOHATUSIMU: CTelleHHast (PYHKLYs C HaTypaJbHbIM U
Le/IbIM TI0Ka3aTesieM, rpaUK CTermeHHOW (PYHKUMKA C HAaTypajbHbIM U LieJIbIM
rokasaresieM, rpaduk KOpHsS N-OM cTereHH Kak (yHKIUU 0OpaTHOW CTeTeHH C
HaTypa/ibHbIM MOKa3aTesem;

OTIepUpOBaTh TOHATUSMU: JMHEWHas, KBaJpaTUuHas W ApOOHO-/IMHelHas
(GYHKLMM, BBITIOJIHSATE 3/IeMeHTapHOe UCC/e/loBaHue U NTOCTPOeHNe WX IPa(UKOB;

cBOOO/IHO OTepupoBaTh TIOHATUSMU: TIOKa3aTelbHass W Jiorapudmuueckas
(GyHKIMH, UX CBOWCTBAa M rpaduKy, WCMOJb30BaTh UX rpaduKu [/Is pelleHus
ypPaBHEeHU;

CBOOOJHO OMepupoBaTh TIOHSATUSMU: TPUTOHOMETPUYeCKas OKPYKHOCTb,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKI[MI YUC/IOBOTO apryMeHTa;

WCI0/Ib30BaTh rpapuku GYHKUMA [Ji1  MCC/IeJOBaHWs TIPOLIeCCOB U
3aBUCUMOCTeN TpU pellleHud 3afiau U3 APYrux yueOHbIX TpeMeTOB U peasibHOU
)KU3HH, BbIpaXXaTb (hOpMyaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OMepHpoBaTh TOHATHSAMHU: aprudMeTHyeckass U reoMeTpuyeckas
nporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpuuecKasi porpeccusi, TMHeNHbIN U
5KCMOHEeHLMabHbIN pOCT, OpMYyJia CJIOKHBIX TIPOLEHTOB, UMETh MPe/ICTaB/IeHUE O
KOHCTaHTe;

WCII0/Ib30BaTh TPOTPecCUM [Jis pelleHus peaslbHbIX 3a/au TpUKJIaJHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJ0BATE/ILHOCTD, CIIOCOOBI 3a/JaHUs
10C/ie/JOBaTeIbHOCTEe, MOHOTOHHble W OrpaHWYeHHble M0C/Ae[0BaTe/bHOCTH,
MOHUMAaTb OCHOBBI 3apOXKJAEHWs] MaTeMaTH4YeCKOro aHajqv3a Kak aHaausa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTIEPUPOBATh MOHATUSIMU: HeTlpepbIBHbIe (DYHKIUH, TOUKUA Pa3pbiBa
rpadyrka GyHKIMH, aCUMITTOThI Tpaduka pyHKIINUY;

cBOOO/IHO OrepupoBaTh MOHSATHMEM: (YHKIMs, HerpepbiBHasi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTIpepbIBHBIX (DYHKI[WH ZI/isl pellieHus 3a/jay;

cBOOO/IHO OMEepUpOBaTh TIOHATHUSMH: TlepBasg W BTOpas TMPOU3BOJAHBIE
byHKIMH, KacaTe/bHasi K rpaduKy GyHKIUY;

BBIUMC/IATH TIPOU3BO/IHBIE CYMMBbI, TIPOM3BeZIeHUs], YaCTHOTO U KOMITO3ULUH
JBYX (DYHKLMM, 3HaTh NIPOU3BO/HbIE 3/IeMEeHTapHBIX (PYHKLUM;

WCII0/Tb30BaTh TeoMeTpuuecKuii U (U3MUYecKUil CMBIC/T TIPOU3BOJHOMN [1/is
pellieHys 3a/au.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OmMepupoBaTh  TOHATUSMH: MHOXXECTBO,  Ofepaluu  Haf
MHO>XeCTBaMU;

WCI0J/Ib30BaTh TEOPETUKO-MHOXXEeCTBEHHbIW arrapaT /1Jis OMCaHUs peasibHbIX
TIPOLIECCOB U SIBJIEHUM, MPU pellleHnH 3a/jad U3 JPyrux yueOHbIX MpeMeTOB;

cBOOOJHO OrepupoBaTh TMOHSATUSMU: OIpejie/ieHre, TeopeMa, ypaBHeHHe-
C/ie[iICTBUE, CBOMCTBO MaTeMaTHUYeCKOro 00beKTa, 0Ka3aTe/bCTBO, PABHOCU/IbHbIE
ypaBHEHUS U HEPABEHCTBaA.

K konHily obyuenusi B 11 Kjacce o0Oydvaroniuiicsi MOJYyUdT CJIeyHOIIIe
npeZIMeTHbIe pe3y/bTaThl TI0 OTZAE/NbHBIM TeMaM pabodeli TpOrpaMMbl yueOHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cB00OO/IHO OTIepHPOBATh MOHATHSIMU: HATYPAJIbHOE U LjeJI0e UYMC/I0, MHOYKeCTBa
HaTypa/IbHBIX U LieJIbIX YKUCeJl, UCTI0/Ib30BaTh NPU3HAKK [Ie/TMMOCTH Lie/IbIX UrCes,
HO/J n HOK HaTypa/IbHbIX 4uCes [Jis pelleHus 3a/ad, NPUMEHSATb a/JIfOPUTM
EBknuaa;

cBOOO/IHO oOrepupoBaTh TIOHATHEM OCTaTKa II0 MOJYJI0, 3alvChIBaTh
HaTypa/lbHbIe UKCJ/ia B Pa3/IMUHbIX [MO3ULIMOHHBIX CUCTeMaxX CUUCJIeHHS;

cBOOO/IHO OTMepUpOBaTh TOHATUSAMH: KOMIUIEKCHOE YHC/I0 W MHO>KeCTBO
KOMIIIEKCHBIX UMCeJl, MPeJACTaB/sATh KOMIUIEKCHbIe uuc/ia B anrebpanueckoi u
TPUTOHOMETPUUYECKOM (popMe, BBITIOMHATE apupMeTHUeCKre orepalydd C HUMHU U
n300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHUA U HepaBeHCTBaA:



CcBOOOJHO OMepupoBaTh MOHSATHSIMU: WppALMOHAbHbIE, TIOKa3aTesbHble U
Jorapu(MuUuecKve HepaBeHCTBA, HAXOAWUTb MX pelleHds C  IOMOLIbI
PaBHOCWIBbHBIX MIEPEXO0/IOB;

OCYLL[eCTB/IITh OTOOP KOpHeW TMpu pelleHud TPUTOHOMEeTPUUeCKOTro
yPaBHEeHHUS;

cBOOOJHO OMepupoBaTh TMOHATHEM TPUTOHOMETPHUYeCKOe HepaBeHCTBO,
NpUMeHSATb  HeoOXoAumble  (OpPMYJbl  [jis  pelleHUus] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HePABEHCTB;

cBOOOJHO OTepyupoBaTh MOHATUSMU: CUCTeMa U COBOKYITHOCTb YDPaBHEHHUH U
HEpaBeHCTB, PaBHOCUJIbHbIE CUCTEMbl U CUCTeMbI-C/Ie/ICTBUSL, HAXOAUTh peLIeHUs
CUCTEMBI U COBOKYMHOCTEH palMOHa/IbHbIX, UPpPaLMOHa/IbHbIX, MTOKa3aTe/JbHbIX U
jorapupMHUYeCKrX ypaBHEHUN U HepaBeHCTB;

pelliaTh paLMOHaJIbHBbIe, VppalOHaJIbHbIE, ToKa3aTesbHble,
Aorapu(Muueckvie W TPUTOHOMETpDUUECKHWe YpaBHEHMSI U HepaBeHCTBa,
coJiep>Kalliie MOZyJIi U MapaMeTphl;

MIPUMEHSATH rparueckrie MeTOAbI /ISl pellleHrs YypaBHEeHUU Y HEePaBeHCTB, a
TaK)kKe 3a/iau C apameTpamuy;

MOJIe/IMpOBaTh peasibHble CUTyallud Ha s3blKke ajaredpbl, COCTaB/SAThH
BBID&)KEHUS], YPAaBHEHWS, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHMIO 3aJlauM,
WCC/IeIoBaTh TIOCTPOEHHbIE MOJIe/Id C WCMO/b30BAaHKWEM arirapara anreopel,
VHTEPIIPeTUPOBATh MOTyYeHHbIN pe3ybTar.

DyHKIMU ¥ rpaduKu:

CTPOUTh TrpayKu KOMMO3ULMM (PYHKLUH C TIOMOLLBIO 3/€MEHTapHOro
VICC/IeIOBAHNS U CBOWCTB KOMIO3ULMY ABYX (DYHKLIUM;

CTPOUTH FreoMeTprUecKrie 06pa3bl ypaBHeHUH U HePaBeHCTB Ha KOOP/IMHATHOM
IIJIOCKOCTH;

cBOOO/IHO  OrepupoBaTh TMOHATHUSMHU: TpadUKU TPUTOHOMETPUUECKUX
(yHKLH;

NPUMEHATb (YHKLMMU [Ji1 MOJE/JWPOBAHUS M HCC/IeOBaHUS peaslbHbIX
MIPOL|ECCOB.

Hauyana MaTeMaTH4eCKOro aHa/im3a:

VICII0J/Ib30BaTh NMPOU3BOJHYIO [I/IS1 UCCJIeZJ0BaHUS (DYHKLIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

Haxo/WTh HauboJsiblllee U HaMeHbIllee 3HaueHUs GYHKLIMK HellpepbIBHOW Ha
OTpe3Ke;

VICTI0/Ib30BaTh TPOM3BOJHYHO [/ HAaXOXJEHWs HaWuIyullero peLieHusl B
MIPUKJ/IaJHBIX, B TOM YKCJIe COLJMA/IbHO-3KOHOMHUUECKHUX, 3a/lauax, Ji/1s1 Onpe/e/ieH st
CKOPOCTH ¥ YCKOpeHMs MpoLiecca, 3ajaHHOro (hopMyJi0i Wiv rpaykom;



cB0OO/IHO OMeprpoBaTh TOHSATHUSIMU: TepBOOOpa3Hasi, oOrpe/enéHHbIN
WHTerpaj, HaXxOAWTb TepBooOpa3Hbie 3/IeMeHTapHbIX (YHKIUHA U BbIUKAC/SITH
uHTerpas no gopmyse HotoToHa-JlelibHuIIa;

HaXO/JWTh IJIOIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C TIOMOIIIbI0 UHTerpaia;

MMeTb TpeJiCTaB/eHue O MaTeMaTHYeCKOM MO/ie/IMPDOBaHUM Ha TpuMepe
cocTaB/ieHus i@ depeHIMa/IbHBIX YPaBHEHUM;

pelllaTh TIPUK/IaJHbIe 3alaud, B TOM YKUCJEe COLMATbHO-9KOHOMUYECKOTO U
¢dur3rueckoro xapakTepa, CpeJiCTBAMU MaTeMaTHUeCKOro aHaIn3a.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosimyecTBo yacoB O/IeKTpPOHHbIEe
No HanmMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
n/n MPOrpaMmbI Bcero Koutposb bt TIpakTuyeckue oOpa3oBare/IbHBIE
e padoThbI PadoThI pecypcn1
MHO>XeCTBO [1eiICTBUTE/IbHBIX UHCeI.
1 MHorousieHsl. PaijuoHanbHble ypaBHeHUs U 94 1
HepaBeHCTBa. CHCTeMbI IMHEMHBIX
ypaBHEHUM
5 ®yHK1MK U rpaguku. CreneHHas QYHKLHSA C 1 1
1|eJIbIM TTOKa3aTesieM
3 ApudmeTrueckuii KOpeHb N-0M CTereHM. 15 1
VpparrioHa/ibHbIe YpaBHEHUST
4 ApudmeTrueckuii KOpeHb N-0M CTereHMU. 15 1
VppatrioHasibHble YpaBHEHUSs
c [MTokazatenbHast QyHKIMs. [Toka3aTenbHbIe 10 1
ypaBHEeHUs
6 Jlorapudmuueckasi QyHKLUSI. 18 1
Jlorapugmuueckue ypaBHeHUs
7 TpuroHoMeTprUyecKre BbIPAYKEHUS U 99 1
ypaBHEHUSI
ITocnenoBaTeIbHOCTU U TIPOTPECCUU 10 1
HernpepsiBHbie pyHKIMK. [Ipon3BoHast 20 1
10 [ToBTOpeHue, 06001IeHre, CUCTeMaTH3aLUs . 5

3HaHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

151

11




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Koutposnibt TIpakTuyeckue oOpa3oBare/bHbIE
e paboTsI padoThI pecypesI
1 WccnenoBanue QyHKIMIA C TTOMOIIbIO 97 1
MIPOM3BO/IHOU
2 [TepBooOpa3Hasi ¥ UHTErpas 12 1
3 I'padyky TpUroHOMETpUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpruueckre HepaBeHCTBa
4 VppatirioHasibHbIe, ToKa3aTe/lbHbIe U 94 1
norapupmMUuecKre HepaBeHCTBa
KowmrinekcHele urciia 10 1
HarypasnbHble v Liesible yucia 10 1
CucTeMbl paljMOHaIbHbIX, HPPaLMOHATBHBIX
7 roKa3aTe/bHbIX U JIOrapu(PMUUecKrux 12 1
ypaBHeHHUH
8 3azauM C mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHre, CUCTeMaTH3aLUs 16 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KonuecTBo yacoB JJIEKTPOHHbIE
No ara u(pposbIe
n/n Tema ypoka Bcero Kourposeubie | Ipakrutecku fll3y'-IEHI/IH ]:6[()1:;1[;03a1‘enbnme
pPadoThI e padoThbI pecypen1
1 MHo>ecCTBoO, orepaLvu Haz, 1
MHOKeCTBaMU U UX CBOMCTBA
2 Huarpammel Ditiepa-BeHHa 1
[IpumeHeHre TEOPETHUKO-
3 MHOXKeCTBEHHOTO arriapara Jjisi pelieHust 1
3a/au
ParroHasnbHble urcia. OObIKHOBEHHbIE U
4 JecITUYHbIe Jpo6u, MPOLIeHTHI, 1
OeckoHeuHbIe TIepUOANUeCcKre Apobu
ParrioHabHbIe urcia. OObIKHOBEHHBIE U
5 JleCSITUUHbIe POOU, TTPOLIEHTHI, 1
OeckoHeuHbIe TIepUoAUUecKre Apobu
6 [TpumMeHeHMe pOOel 1 TPOLIEHTOB ISt 1
pelLleHrs NPUK/IaJHbIX 3a/a4y
7 [TpumeHeHMe IpOOeN 1 TIPOLIEHTOB ISt 1
pelleHus: NPUK/IaJHbIX 3a7a4
3 HeticTBUTe/IbHBIE YKC/Ia. PallioHanbHbIE U 1
VppaLOHaJIbHbIE YKC/Ia
9 ApudmeTrueckre orneparum C 1

,E[EIZCTBHTGIIBHI:IMH Urcj1aMHu




10

Mo/y/ib AeCTBUTETBHOTO UKC/IA U ero
CBOMCTBA

11

[TpubmkEHHBIE BLIYUCIEHUS, TIPaBUIIa
OKpPYT/IeHUsl, TIPUKK/KA U OLleHKa
pe3y/bTaTa BbIUMC/IeHUN

12

OcCHOBHBIE METO/ibI PeLleHUs Lie/IbIX U
pOOHO-paIMOHAbHBIX YPaBHEHUH 1
HepaBeHCTB

13

OCHOBHbIe MeTO/Ibl pellieHUs Lie/bIX U
IpoOHO-paIMOHANMbHBIX YPaBHEHUH 1
HepaBeHCTB

14

OCHOBHBIe MeTO/IbI pellieHUs Lie/bIX U
ZpoOHO-paIMOHAMbHBIX YPaBHEHUH 1
HepaBeHCTB

15

MHorousieHbl OT OZJHOU IepeMeHHOM.
[eneHvie MHOrOU/IeHa HA MHOTOUJIEH C
ocratkoM. Teopema be3y

16

MHoOrou/ieHbI C LebIMU
Ko3(duimentamu. Teopema Bueta

17

PemeHne cuctem JIMHEMHBIX YpaBHEHUN

18

Perienuve cucreM TMHENHBIX YpaBHEHUM

19

Martpuija CUCTeMbI JIMHENHBIX YPaBHEHUM.
Onpepnenvrenib MaTPULILI 2X2, €ro
reoMeTpUYeCKUU CMbIC/ U CBOUCTBA;
BbIUKC/IEHUE er0 3HaUeHUst

20

Ornpegenvresib MaTPULIbI 2X2, ero
reoMeTpUUeCKUM CMBIC/T U CBOMCTRa;
BbIUKC/IEHUE ero 3HaUeHUst




21

[IprMeHeHHe oTipeJie/uTe s 171s pelLeHUs]
CUCTeMbI JIMHEWHbIX YpaBHEHUM

22

PerieHne npuk/IafHbIX 3a/iau C MOMOLLBIO
CUCTEMBI JINHEeHHBIX YPaBHEHUMN

23

PemeHne npukiagHeIX 3aia4d C IOMOLLBIO
CUCTeMBI JINHEeHHBIX YPaBHEeHUMN

24

KouTpospHast pabota: "ParjioHanbHbie
ypaBHeHUs U HepaBeHCTBa. CUCTeMBI
JIMHEVHBIX ypaBHEHUN"

25

OYHKIWMS, CTIOCOOBI 3ajaHUs PYHKIIUH.
B3aumMHO obpaTHbie GYHKLIWH.
Kommo3uius QpyHKLMiA

26

I'paduk hyHKLMU. DieMeHTapHbIe
ripeoOpa3oBanus rpadukoB QyHKIMMA

27

Ob6nacTh oripe/ie/ieHUs1 © MHOXKECTBO
3HaueHud PyHkMKU. Hymu dyHKImM.
[TpoMe>KyTKM 3HaK IMOCTOSTHCTBA

28

YéTHbIe ¥ HeUETHbIE (PYHKLIMU.
[Tepuoguueckre QyHKLuK. [IpoMexxyTKu
MOHOTOHHOCTH (QYHKLIUU

29

MakcruMyMbl U MUHUMYMbI QYHKLIWH.
Haubosnbiiiee 1 HavMeHblIlee 3HaUeHNEe
(GYHKLMY Ha IPOMEXXYTKe

30

JlvHeliHasi, KBaZipaTU4Hasi U APOOHO-
NUHelHas pyHKUUH

31

JJileMeHTapHOe UCC/ejloBaHre U
MoCTpoeHre rpauKOB 3TUX (YHKIUN

32

SJ'IEMEHTapHOG nccjaegoBaHre U




MoCTpoeHre rpauKOB 3TUX PYHKLUN

CremneHb C 1Ie/IbIM MOKa3aTtesieM. BUHOM

33 HeroToHa

4 CrTerieHb C 11e/1bIM TOKa3aTe/ieM. buHoM
HeroToHa
CreneHHasi yHKIUSI C HAaTypaabHbIM U

35 LleJIbIM MokasareseM. E€ cBoicTBa u
rpaduk

36 KonTposnbHas pabota: "CrerneHHas
dynkuus. Eé cBoticTBa u rpaduk”

37 ApudmeTrueckuii KOpeHb HaTypaabHOM
CTereHU 1 ero CBOKCTBA

38 ApudmeTrueckuii KOpeHb HaTypaabHOM
CTereHU 1 ero CBOKCTBA

39 [Tpeobpa3oBaHVst YHCIOBBIX BBIDAKEHUH,
CoZiepyKalluX CTereHu U KOPHU

40 [Tpeo6Opa3oBaHus UNC/IOBBIX BhIPAXKEHUH,
CoZlep>KalluX CTereH!u U KOPHU

41 [Tpeo6bpa3oBaHUs UMC/IOBBIX BhIpaXKEHUH,
CoZlepyKalluX CTereH!u ¥ KOPHU
VppaimoHanbHble ypaBHeHNs. OCHOBHbIe

42 MeTO/Ibl pellleHHs] MppaLOHaIbHBIX
ypaBHeHU!
VppaioHanbHble ypaBHeHNs. OCHOBHbIe

43 MeTO/Ibl pellleHHs] MppaLOHaTbHbIX
ypaBHeHUM

44 VppauoHanbHble ypaBHeHNs. OCHOBHbIe




MeTO/bl pellieHus] UpPaL[iOHaTbHBIX
ypaBHeHU!

PaBHOCHIBHBIE rnepexonbl B pelieHnu

45 VppaLMOHAJ/IbHBIX YPaBHEHUI

46 PaBHOCU/IBHBIE [Tepex0/ibl B pelleHUH
VppaLMOHA/IbHBIX YPaBHEHUM

47 PaBHOCH/IBHBIE [TepeXO/ibl B pelleHUH
VppaLMOHA/IbHBIX YPaBHEHUMN

48 PaBHOCU/IBHBIE [TepeXO0/ibl B pelleHUH
VppaLjOHa/IbHbIX YpaBHEeHUN
CaolicTBa ¥ rpa@MK KOpPHSI N-0M CTereHu

49 Kak QYHKIMM 00paTHOM CTereHu C
HaTypaJ/IbHbIM [10Ka3aTesieM
CBoiicTBa 1 rpavK KOpHS N-0ii CTereHu

50 Kak (DyHKIMK 00paTHOM CTENeHH C
HaTypa/bHbIM I0Ka3aTesieM
KouTpospHas pabota: "CBoiicTBa u

51 rpaduK KOpHS N-OM CTereHM.
VppalioHa/ibHble ypaBHeHUs "

5o CreneHb C paljMoOHa/IbHBIM ITOKa3aTes1eM U
eé CBOWCTBA

=3 CreneHb C paljMOHa/IbHBIM I10Ka3aTeseM U
eé CcBOICTBa

54 CrerneHb C paljOHa/IbHBIM ITOKa3aTesieM U
eé cBoMCTBa

55 [TokasaTtenbHas (pyHKLMSI, €€ CBOMCTBA U

rpauk




Wcnonb3oBanue rpaduvka GyHKLUWN 7151

56 N 1
pellleHNs] ypaBHeHU!

57 Wcnonb3oBanue rpadyvka GyHKLUWN 751 1
pellieHUsl ypaBHeHUM
[TokasaresnbHble ypaBHeHUs.. OCHOBHbIe

58 MeTO/bl pellleHUs [I0Ka3aTe/IbHbIX 1
ypaBHEHUM
[Toka3aTesnbHble ypaBHeHUsA. OCHOBHbBIE

59 MeTO/bl pellleHus [T0Ka3aTebHbIX 1
ypaBHEHUN
[TokasartesibHble ypaBHeHVss. OCHOBHBIE

60 METO/IbI PEIIeHUs TI0Ka3aTe/TbHbIX 1
ypaBHEHU!

61 KonTponbHas pabota: "Tloka3aTenbHast 1
¢dbynkuwms. [TokaszaresbHble ypaBHeHUS "

62 Jlorapugwm uncna. CBoicTBa jiorapugma 1

63 Jlorapugm uncsna. CBoiicTBa sorapudma 1

64 Jlorapugm uncsna. CBoiicTBa jorapugma 1

65 HecsATruHbIe U HaTypaJibHbIe JJorapuMbl 1

66 [JecsiTuuHble ¥ HaTypasbHbIe J1I0rapu(pMbl 1

67 [Tpeobpa3oBaHue BbIpaXKeHHUH, 1
coJiep>Kallx JIorapudMel

68 [Tpeobpa3oBaHue BhIpaXKeHHUH, 1
Co/ieprKalux jgoraprudmbl

69 [TpeoOpa3oBaHye BeIpaKeHHH, 1
coiep>Kallux gorapudmMbl

70 Jlorapudmuueckasi GyHKLYsI, €€ CBOMCTBA 1




Y rpaduk

Jlorapudmuueckas GyHKIUs, eé CBONCTBa

71
u rpaduk

7 Vcnonb3oBanue rpadyka GyHKLUWN 7151
pelleHusl ypaBHeHU

73 Wcnonb3oBanue rpaduka GyHKLIUN A5
pelleHus: ypaBHeHU
Jlorapudmuueckrie ypaBHeHUSI.

74 OCHOBHBIE METO/IbI pelleHus
norapuMUUecKrX ypaBHeHU!
Jlorapudmuueckuie ypaBHeHUsI.

75 OCHOBHBIE METO/IbI peLleHus
norapuMUUeCcKrxX ypaBHeHUN
Jlorapugmuueckuie ypaBHeHUsI.

76 OCHOBHBIE METO/IbI pelLleHus]
norapu(MUUecKrX ypaBHEHUN

77 PaBHOCHU/IbHBIE TIEPeXO/Ibl B pellieHUH
norapupMuuecknux ypaBHeHUI

78 PaBHOCU/IbHBIE TTePeXO0/Ibl B PellleHUU
norapuMuuecKrix ypaBHeHUM
KonTposnbHas paboTa:

79 "Jlorapudmuueckas QyHKLUSI.
Jlorapudmuueckrie ypaBHeHus"

80 CuHHyC, KOCHHYC, TAHT€HC M KOTaHT'€HC
YKMCJIOBOTO apryMeHTa

a1 CuHYyC, KOCUHYC, TaHT€HC U KOTaHT'eHC

YKC/IOBOTO apryMeHTa




ADpKCHHYC, apDKKOCHHYC ¥ apKTaHTeHC

82 YKC/I0BOTO apryMeHTa

83 APpKCHHYC, aDKKOCUHYC M apKTaHI'€HC
YKMCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 ornpezesieHue TPUrOHOMEeTPUUeCKUX
(GyHKLMM UKCI0BOTO apryMeHTa
TpuroHomeTpryeckast OKpy>KHOCTb,

85 onpeesieHue TPUrOHOMeTPUYeCKUX
(GYHKLMM UKCI0BOrO apryMeHTa

86 OCHOBHbIe TPUTOHOMETpPUYECKHe
hopMy bl

87 OCHOBHbBIe TPUTOHOMETpPUYECKHe
hopmyJIbI

a8 OCHOBHBIE TPUTOHOMETPUYECKUE
(hopMyibl

89 OcCHOBHBIE TPUTOHOMETpPUYECKUe
bopmy bl

90 [Tpeobpa3oBaHe TPUTOHOMETPUUECKIX
BbIpayKeHUM

91 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKUX
BbIpa>keHU

90 [Tpeobpa3oBaHue TPUTOHOMETPHUUECKUX
BbIpa>keHUi

93 [Tpeobpa3oBaHe TPUTOHOMETPUUECKUX
BbIDa)KEHUM

94 PerieHvie TpUroHOMeTpUUECKUX




ypaBHeHU!

Peitienue TPUTOHOMETPUUECKHX

95 o
ypaBHEHUM

96 PerieHve TpUroHOMETpHUUECKUX
ypaBHEHUM

97 PerieHvie TpUroHOMeTpUUeCKUX
ypaBHEHUH

98 PerreHvie TpUroHoMeTprUeCKUX
ypaBHeHU!

99 PellieHrie TpUrOHOMETPUUECKUX
ypaBHeHUM

100 PelieHve TpUroHOMeTpUUECKUX
ypaBHEHUH
KoHTponbHas pabora:

101 "TpuroHomMeTpryeckue BbIpakeH!us U
TPUrOHOMETPUYEeCKUe ypaBHeHUs"
[TocnenoBaTenbHOCTH, CITIOCOOBI 3a/IaHUS

102 rocJieioBaTe/IbHOCTeN. Metog,
MaTeMaTUueCKOW UHAYKLIUU
MOHOTOHHBIE U OrpaHUUYeHHbIe

103 rocCJ/ieJ0BaTeIbHOCTU. VIcTOpUst aHann3a
0eCKOHeuHO MaJlbIxX

104 ApudmeTrueckasi Iporpeccust

105 ["'eomeTpuryeckas rporpeccusi

106 BeckoHeuHO yObIBaroIIiasi reOMeTpruuecKast
Mporpeccust

107 CymMma 6eckoHeuHO yObIBaro1Leit




reoMeTpUUeCcKOU TIpOrpeccruu

JIMHeNHBIN U SKCMIOHEeHLUa/IbHbIA POCT.

108
Uucno e. DopMmysia CI0KHBIX TTPOLIEHTOB

109 JIMHEeNHBIN U SKCMIOHEeHLUaIbHBIA POCT.
Uucno e. DopMyia CJI0’KHBIX TIPOLIEHTOB
Vcrionb30oBaHye NPOrpeccuu st

110 pelleHrs peaslbHBIX 3a/a4 [PUK/IaHOTO
XapakTepa

11 KonTponbHas paboTa:
"[TocnenoBaTeIbHOCTH YU IPOTpeccuun’”

112 HenpepriBHbIE (PYHKLIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TPa(UKOB
byHKImM

114 CaoticTBa GyHKI[MI HelpepbIBHBIX Ha
oTpesKe

115 CaoticTBa ¢yHKI[MI1 HelpepbIBHBIX Ha
oTpe3Ke

116 MeToz vHTepBasoB /Jis pelleHus
HepaBeHCTB

117 MeToz, UHTepBa/oB JJisl pelleHust
HEepaBeHCTB

118 MeToz, UHTepBa/oB /ISl pelleHus
HepaBeHCTB

119 [IpumMeHeHre CBOWCTB HelpepbIBHBIX
byHKIUH 715 peliieHUs 3a1au

120 [TpriMeHeHre CBOMCTB HeIpephIBHbIX

GyHKLM 17151 peliieHUs 3a1a4u




121 [TepBasi ¥ BTOpasi NpOM3BO/iHbIe (DYHKLIUU

122 Omnpefienenre, reoMeTpUYECKUN CMBICIT
TIPOV3BOJHOU

193 Onpepenenve, pU3NUeCKUI CMBIC/T
TIPOX3BOJHOU

194 YpaBHeHMe KacaTe/TbHOM K rpa(uky
byHKIM

125 YpaBHeHUe KacaTe/bHOH K rpauKy
byHKLIMH

126 [Tpon3BojHbBIe 3/1eMeHTapHbIX (PYHKLIWK

127 [Tpou3sBo/iHbIE 3/IeMEeHTapHBIX (PYHKLMI

198 [TpousBo/iHasi CyMMBI, [IPOM3Be/ieHN],
YaCTHOT'O ¥ KOMITO3ULIMK QYHKLIUN

199 ITpousBo/jHast CyMMBI, [IPOM3Be/ieHN],
YaCTHOTO ¥ KOMIT03ULIMK QYHKLMI

130 ITpousBofHas CyMMBI, [IPOM3Be/eHN],
YaCTHOTO Y KOMIO3ULUX (DYHKLIMM

131 KontponbHast pabora: "IIponsBosHas"

13 [ToBTOpEHME, 000OIIIEHHE,
cucTeMary3anys 3HaHu: 'Y paBHeHUs"

133 [ToBTOpEHME, 06006IIIEHHE,
cucTeMaTU3aLysl 3HaHUM: HKL[UU

u H(Dy Ku n
TOroBasi KOHTPOJ/IbHas1 paboTa

134 1%} 6

135 HToroBast KOHTpOJIbHasi paboTa

136 [ToBTOpEHME, 0O0OOIIIEHHE,

CUCTeMATHU3dllUA 3HaHUI




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

136

10




11 K/TACC

Ne
n/n

Tema ypoka

KosimuecTBO uacos

KonTposibHbIe

Bcero
PadoThI

ITpakTHyecku
e padoThbI

Hara
U3yYeHUs

J/IeKTPOHHbIE

uucdpoBbie
o0pa3oBare/bHbIE

pecypchbl

[IpumMeHeHre TPOU3BOAHOU K
WCC/IeloBaHUIO (PYHKILMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumMeHeHre TPOU3BOJHOU K
vccenoBaHuio GyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpumMeHeHHe TIPOU3BOHOM K
vccneoBaHuio GyHKIMM Ha
MOHOTOHHOCTb U YKCTPEMYMBI

[IprMeHeHMe TIPOU3BOJHOM K
HcceloBaHUI0 (DYHKIIMM Ha
MOHOTOHHOCTb U IKCTPEMYMBI

ITpriMeHeHVie IPOM3BOJHOM K
vccieoBaHuI0 QYHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[TprMeHeHre TPOU3BOJHOM K
HCC/ieloBaHUI0 PYHKLMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxoxxeHre HanboIbIIero u

HalMeHbIIero 3HaueHuda HEHPGPBIBHOI‘/JI

(GYHKLMY Ha OTpe3Ke

HaxoyxeHre HauOo/IbIIero u




HauMeHbIIIero 3HaueHus1 HelpepbhIBHOU
(GYHKLMY Ha OTpe3Ke

HaxosxaeHve Haubo/bILIeTro U
HauMeHbIIIero 3HaueHus1 HelpepbIBHOM
(yHKL[MM Ha OTpe3Ke

10

HaxoxeHre Haubo/IbILero u
HauMeHbIIIero 3HaueHus1 HelpepbIBHOU
(GYHKLMY Ha OTpe3Ke

11

HaxoxxeHre HanboIbIIero u
HaWMeHBIIIero 3HaUeHus1 HelpephIBHOU
(GYHKLMY Ha OTpe3Ke

12

HaxoykeHre HauOo/IbIIero u
HaWMeHbIIIero 3HaueHus1 HelpephIBHOU
(GyHKL[UM Ha OTpe3Ke

13

[TpriMeHeHre IPOM3BOAHOM AJIs1
Hax0)K/IeH!sI HAauIyylllero peleHus B
MPUK/IAIHBIX 3a7jauax

14

[TpriMeHeHVe IPOM3BOAHOM AJ1s1
HaXO0>XJeHHsl HaW/lyulllero pelieHus B
NIPUKJI/IHBIX 33/lauax

15

[TpriMeHeHVie IPOM3BOAHOM /IS
orpe/ie/IeHUs1 CKOPOCTU U YCKOPeHUsI
rporjecca, 3alaHHoro ()opMyJ/IoN UiIn
rpaykomM

16

[TprMeHeHre POU3BOAHOM /1S
oIpe/ie/ieHUs] CKOPOCTU U YCKOPeHUst
rnpoliecca, 3alaHHoro ¢ opmyJiou um
rpaduKoM




17 Komrno3uius GyHKUUN

18 Kommnosuims GyHKImii

19 Kommo3utius pyHKLMiA

20 'eomeTpuueckrie 00pa3bl ypaBHeHHUH Ha
KOODP/IMHATHOM TIJIOCKOCTU

71 ['eomeTpuueckuie 00pa3bl ypaBHeHU Ha
KOODP/IMHATHOM TIJIOCKOCTU

0 KontponbHasi pabora: "VccienoBaHue
(hyHKLIMM C TTOMOILIBbIO TTPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1iepBo0Opa3HBIX
[TepBoOOpa3sHbIe 3/1eMEHTAPHBIX

24 bynkiuii. [TpaBria HaxoXAeHUs
1epBO0Opa3HbIX
[TepBoOOpa3sHbIe 3/1leMeHTapHbIX

25 ¢dyskuuii. [TpaBria HaxoXJeHUs
repBooOpa3HbIX

26 WuTterpan. I'eomeTpryecKuii CMbICT
VHTerpasia

27 Brruniciienne oripefie/iEHHOr0 UHTerpasa
o gopmysie HetoToHa-JIeiibHuUIa

)8 BbruriciieHre onpe/ie/iéHHOTO UHTerpaja
o hopmysie HetotoHa-JletibHuUIa

79 [TprMeHeHre UHTerpasna s
HaxOXK/leHus TIIoIa/iel TVIOCKUX pUryp

30 IIpumeHeHre uHTerpasnia ais

HaXOXKJeHUst 00BEMOB reOMeTPUYECKIX




Tel

[Tpumeps! peleHuit AudQepeHLIanbHbIX

31 .
ypaBHeHUM

37 [Tpymeps! peleHuid AuddepeHLIanbHbIX
ypaBHEHUM
MaTtematrueckoe MO/ie/TMPOBaHue

33 peasibHbIX IIPOLIeCCOB C ITIOMOLLBIO
b depeHIMATBHBIX YpaBHEHUH

34 KonTposnbHas pabota: "TleppoobpasHast 1
uHTerpan”

35 TpuroHomeTpryeckue GyHKLIWMHU, UX
CBOMCTBA U rpauKu

36 TpuroHomeTpryeckue GyHKLWH, UX
CBOWCTBA U TpapuKu

37 TpuroHomerpryeckue GyHKLMHU, UX
CBOWCTBA U TpapuKu

38 TpuroHomeTpuueckre GyHKIMU, UX
CBO¥CTBa U rpadvKu

39 TpuroHomeTtpuueckre GyHKLUH, UX
CBOMCTBa U rpaduKu
OT60p KOpHEM TPUTOHOMETPUUECKUX

40 ypaBHEHUH C TTIOMOILL[bIO
TPUTOHOMETPUUECKOM OKPY>KHOCTH
OT60p KOpHEel TPUrOHOMeTPUUeCKUX

41 yPaBHEHHH C IOMOLLBIO
TPUTOHOMETPUYECKON OKPY)KHOCTH

42 OT160p KOpHeil TPUrOHOMeTPHUYeCKUX




ypaBHEHU C MIOMOIIIbIO
TPUTOHOMETPUYECKON OKPY)KHOCTH

OT60p KOpHEeM TPUrOHOMeTPUUeCKUX

43 yPaBHEHHH C IOMOILIbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTH

44 PemieHne TpUroHOMeTpUUECKUX
HepaBeHCTB

45 Pemenne TpuroHoMeTpUUeCKUX
HepaBeHCTB

46 Pemienne TpUroHOMeTpUUECKUX
HepaBeHCTB

47 Pemenne TpUroHOMeTpUUeCKUX
HepaBeHCTB
KontponbHasi pabora: "T'paduku

48 TPUTOHOMETPUUECKUX (PYHKLIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE MeTO/IbI peLleHUs]
TOKa3aTe/bHbIX HepaBEeHCTB

=0 OcHOBHBIE MeTO/IbI pelleHUst
TOKa3aTe/IbHbIX HepaBeHCTB

51 OcHOBHBIE MeTO/bI pelleHust
T0Ka3aTe/IbHbIX HepaBeHCTB

59 OcHOBHBIE MeTO/bI pelleHust
roKasaTe/IbHbIX HepaBeHCTB

53 OcCHOBHBIE METO/IbI peLleHUs]
norapu(MUYeCcKrX HepaBeHCTB

54 OCHOBHBIE MeTO/IbI pelleHus




norapupmMuuecKkux HepaBeHCTB

55

OcHOBHBIE METO/bI pelieHud
J'IOFapI/ICl)MI/IHECKI/IX HEepaBeHCTB

56

OCHOBHBIE METO/IbI peLleHus
norapuMUUecKrix HepaBeHCTB

57

OCHOBHbIE MeTO/IbI pelleHNs
VppaLOHa/IbHbIX HEPaBEeHCTB

58

OcHOBHbIE METO/Ibl peLleHUsT
VppaLMOHa/IbHBIX HEPaBEHCTB

59

OcHOBHBIE MeTO/bI pelieHud
HNppalJMOHA/IbHBIX HEPpABEHCTB

60

OcCHOBHBIE METO/bI pelieHusd
HNPppalJuOHA/IbHBIX HEPABEHCTB

61

['padrueckre MeTo bl pelieHus
VppaLMOHA/IbHBIX YPaBHEHUMN

62

I'papriueckre MeTo/ bl pelieHus
VppaLOHa/IbHbIX YPaBHEHUM

63

I'padmyeckue MeToAbI peleHust
roKasaresbHbIX YPaBHEHUN

64

['pacdrueckue MeTOIbI pellieHus
roKa3aTe/lbHbIX HePAaBeHCTB

65

['paduueckre MeTo/bl pelieHus
norapupMuuecknux ypaBHeHUI

66

I'padrueckre MeTo/ bl pelieHus
norapupmMuuecKux HepaBeHCTB

67

I'padmyeckue MeTOAbI pelleHNst
norapuMUUecKrx HepaBeHCTB




68

['padrueckrie MeTO/bl pelieHust
ToKa3aTebHbIX U JIorapuMUUeCcKux
ypaBHeHU!

69

['pacdurueckue MeTo/IbI pellieHust
roKa3aTe/IbHbIX U JIOrapU(pMUUeCcKUx
ypaBHeHU!

70

['padriueckuie MeTOABI pellieHNst
roKa3aTe/bHbIX U J0TapuMUUeCKUX
HepaBeHCTB

71

I'padrueckre MeTo/ bl pelieHus
TMOKa3aTe/bHbIX U JIorapu(MUUeCcKux
HEepaBeHCTB

72

KouTposbHas pabora:
"ppaLmoHasbHble, [IoKa3aTebHble U
norapudmMuueckre HepaBeHCTBA"

73

KowmruiekcHble urcia. Anrebpanueckast U

TPUrOHOMeTpUuecKast (HOpMbI 3aTTUCH
KOMIIJIEKCHOT'O UMC/ia

74

KomrmiekcHsble unca. A]IFE6paI/I‘-IECKaH %1

TPUrOHOMeTprUYecKast (HOpMbI 3aruch
KOMIIJIEKCHOT'O YKC/Ia

75

ApudmeTnueckre orneparyu C
KOMIIJIEKCHBIMY YU C/IaMHU

76

ApudmeTrueckue oneparuu ¢
KOMI/IEKCHBIMU UHC/IaMU

77

300pa>keHre KOMIUIEKCHBIX UKCesT Ha
KOODP/IMHATHOM TIJIOCKOCTH

78

M306pakeHre KOMIIEKCHBIX UMCesT Ha




KOOp,E[HH&THOﬁ IIJIOCKOCTHU

®opmyna MyaBpa. KopHu n-oi1 cTeneHu

7 13 KOMIUIEKCHOI'O YMC/Ia

80 ®opmysia Myaspa. Kopau n-ol crenenu
13 KOMIUIEKCHOI'O YUC/Ia
ITpriMeHeHre KOMIUIEKCHBIX YMCesT [JIs1

81 pelilieHusi GU3NUECKHX U TeOMETPUUeCKUX
3aja4

82 KonTtposnbHas paboTa: "KomriiekcHbie
yucaa"

83 HarypasibHble 1 1jesible yuciia

84 HarypasibHble 1 1jesible yuc/ia

85 [TprMeHeHVe IPHU3HAKOB [1e/TMMOCTH
L{e/IbIX YMcel

86 ITpriMmeHeHVe IPHU3HAKOB [1e/TMMOCTH
L[e/IbIX YMCel

87 ITpriMeHeHVe IPU3HAKOB [1e/TMMOCTH
uesnbix uncen: HO u HOK

a8 [TpriMeHeHVe PHU3HAKOB 1@ TMMOCTH
tesnslx yucen: HO/Jl u HOK

89 [TpriMeHeHVe IPH3HAKOB [1eTMMOCTH
Lie/IbIX YMCeJI: OCTAaTKU 10 MOAY/IO

90 ITprMeHeHVe IPHU3HAKOB [1e/TMMOCTH
L[e/IbIX YMCeJI: OCTATKH 10 MOZAYJIHO
ITpriMeHeHVe IPHU3HAKOB [1e/TMMOCTH

91 LieJIbIX UKCes: aJroputM EBKvga s

penieHud 3a/ia4 B LieJIbIX YKUC/IaX




92

KonTposnbHas paboTa: "Teopust 1ie/ibix
yucen"

93

CucreMa ¥ COBOKYTHOCTb YpaBHEHHM.
PaBHOCHU/IbHBIE CUCTEMBI M CUCTEMBI-
C/IeICTBUSA

94

CucremMa ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCU/IBHBIE CHCTEMBI M CUCTEMBI-
CJIeICTBUSA

95

OcHOBHbIE MeTO/Ibl PellieHUsT CUCTeM U
COBOKYITHOCTel pallOHaIbHbIX
ypaBHEHUM

96

OCHOBHbIe MeTO/Ibl pellieHUs CUCTeM U
COBOKYITHOCTel UppaL{MOHaIbHbIX
ypaBHEHUH

97

OCHOBHbBIE METO/Ibl pellieHUs] CUCTeM U
COBOKYITHOCTeH MOKa3aTeIbHbIX
ypaBHeHU!

98

OcCHOBHBIE METO/IbI PellleHUs] CUCTeM U
COBOKYITHOCTeH MOKa3aTe/bHbIX
ypaBHeHU!

99

OcCHOBHBIE MeTO/Ibl PeLLeHUs] CUCTeM U
COBOKYITHOCTel JI0rapu(MUYeCKHX
ypaBHeHUM

100

OCHOBHBIE METO/IbI PelleHUsI CUCTEeM U
COBOKYITHOCTel jiorapuMUuuecKux
ypaBHEHUM

101

[IpyiMeHeHre CUCTEM K peLleHUI0
MaTeMaTUYeCKHX 3a/a4 1 3a/a4 13




pa3/InYHbIX 00J1acTell HayKU U peasibHOU
JKU3HH, UHTeprpeTaLys TIoTyYeHHbIX
pe3y/bTaToB

102

ITpriMeHeHVe CUCTeM K pelleHHI0
MaTeMaTUUeCKHX 3aZiau v 3aZiau 13
pa3/IMyHbIX 00J1acTell HayKU U peasibHOU
JKWU3HU, UHTepIIpeTaLysi I0J/1yYeHHbIX
pe3y/bTaToB

103

[TpriMeHeHVe HEpaBEHCTB K pelleHUI0
MaTeMaTUUeCKHX 3aZiau v 3aZiau 13
Pa3/IMUHbBIX 00J1acTell HayKW W peasbHON
JKWU3HU, UHTepIIpeTaLysi I0J1yYeHHbIX
pe3y/bTaToB

104

KoHTponbHas paborta: "Cucrembl
palMOHA/BHBIX, UPPALJMOHAIBHBIX
TIOKa3aTeJ/IbHbIX U JIOTapu(pMUIECKUX
ypaBHeHHI"

105

ParrioHasibHble YpaBHEHHS C
rapameTpamu

106

PaiioHanbHbIe HepaBeHCTBa C
rapamMeTpamu

107

ParjyoHaibHbIe CUCTEMBI C TapaMeTpaMu

108

MppaiioHaibHbIe YpaBHEHWS,
HepaBeHCTBA C apaMeTpaMu

109

Vppa1ijoHaabHble CUCTEMBI C
rapaMeTpamu

110

[TokasaresnbHble ypaBHEHUs], HepaBeHCTBA
C rapaMeTpamMu




111

IToka3aTe/ibHbIE CUCTEMBI C MapaMeTpaMu

112

Jlorapugmuueckue ypaBHeHUs,
HepaBeHCTBa C NlapamMeTpamMu

113

Jlorapudmuueckrie CUCTEMBI C
rapaMeTpamu

114

TpuroHomeTpryeckre ypaBHeHUs C
rapameTpamu

115

TpuroHoMmeTpryeckrie HepaBeHCTBA C
rapaMeTpamu

116

TpuroHomeTpuuecKrie CUCTEMBI C
rnapaMeTpamu

117

ITocTpoenue u ucciefoBaHue
MaTeMaTUUeCKUX MoJesield peabHbIX
CUTYyaL1H C IOMOLL[bIO0 YPaBHEHUH C
rnapaMeTpamu

118

[TocTpoeHue U Uccies0BaHue
MaTeMaTUueCKUX MOZesield pealbHbIX
CUTYaLUI C IOMOIIBIO CUCTEM
ypaBHEHUM C apamMeTpaMu

119

[TocTpoeHyie U Uccies0BaHue
MaTeMaTU4eCKUX MOJe/leld peabHbIX
CUTYaLUi C TOMOIBIO CUCTEM
ypaBHeHHWH C lapameTpaMuy

120

KonTpospHast pabora: "3agaun ¢
rnapaMmerpamu’

121

[TorTOpeHue, 060011eHNE,
cucTeMaTr3alus 3HaHu: "YpaBHeHUs "

122

[ToBTOpeHMe, 060011eHNe,




cucTeMaTr3alus 3HaHu: "YpaBHeHUs"

123

IToBTOpEHME, 000OIIIEHHE,
cuCTeMaTr3alys 3HaHUW: Y paBHeHUsI.
Cucrembl ypaBHeHHI"

124

[ToBTOpEHME, 000OIIIEHHE,
cucTeMmarv3anys 3HaHui: "HepaBeHcTBa'

125

[ToBTOpEHMeE, 00006IIIEHHE,
cucTeMmarvsanys 3HaHui: "HepaseHcTsa'

A\l

126

[TorTOpeHMe, 060011eHNE,
cucTeMaTHr3alus 3HaHui: "HepaBeHcTBa'

A\l

127

[ToBTOpeHue, 060011eHNe,
cucTeMaTtr3alus 3HaHui: "TIpousBogHas
U eé TipuMeHeHue"

128

[ToBTOpEHME, 0O0OOIIIEHHE,
cucTeMmartv3auys 3HaHui: "IlponsBogHas
U eé rprMeHeHue"

129

[ToBTOpEHME, 0O0OIIIEHHE,
cucTeMmartr3anys 3HaHui: "IIponsBogHas
Y eé ripumeHeHue"

130

[ToBTOpEHME, 000OIIIEHHE,
cucTeMartv3anys 3HaHud: "VIHTerpan u
ero rnpuMeHeHue"

131

[TorTOpeHMe, 060011eHHE,
cucTeMaTtr3anus 3HaHuu: "@yHKIUN"

132

[TorTOpeHMe, 060011eHNE,
cucTeMaTr3alus 3HaHu: "OyHKIUN"

133

IToBTOpEHME, 0OOOIIIEHHE,
cucTeMarty3alys 3HaHui: "OyHKImn"




134 MToroBasi KOHTpOJIbHasi paboTa 1 1
135 WtoroBast KOHTpOJIbHAsE paboTa 1 1
136 [ToBTOpEHME, 000OIIIEHHE, 1
CcUCTeMaTHr3aLus 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHHSA
OCHOBHOI1 OBPA30BATEJ/IbHON ITPOT'PAMMBI

10 K/TACC
Kop .
IIpoBepsiemble npeMeTHBIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
fipoBepremor o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeJHero 001ero 06pa3oBaHust
0 pe3yjbTaTa
1 Uucna v BBIYMC/IeHUS
11 OnepupoBaTh TMOHSATUSMU: paljMOHA/JIbHOE U JIeHCTBUTENbHOE YHCJIO,
' 0OBIKHOBEHHas U fieCITUYUHAast Ipo0b, MPOIIeHTHI
12 BbimonHAT,  apudMeTHUeCKWe  omepari C  palMOHalbHBIMU U
' JeUCTBUTE/IbHBIMU UHC/IaMHU
13 BbIMOMHATE ~ TIPUO/IMKEHHBIE  BBIUMC/IEHWS, HUCIOMb3ys  TpaBU/IA
' OKDYTJIEHUSI, [1e/1aTh MPUKU/IKY U OIIEHKY pe3yJibTaTa BEIUNC/IEHUH
OmnepupoBaTh TIOHATUSIMH: CTETIeHb C IIe/IbIM T0Ka3aTesieM, CTaH/AapTHast
14 dopma 3ammcu [IeHUCTBUTEILHOTO UMC/Ia, KOPeHb HAaTypalbHOUN CTerneHw;
' WCTIO/Tb30BaTh MOAXO/AIIYI0 (POPMY 3amlMCH AeHCTBUTETBHBIX UUCEeN IS
pellieHyst TPaKTUUeCKUX 3a/1au U TIPeZICTaB/IeHHsT IaHHBIX
OnepupoBaTh TOHSATUSMU: CUHYC, KOCHUHYC M TaHTeHC TPOU3BOJBHOTO
1.5 yr/a; WCIO/Ib30BaTh 3aliCh TIPOM3BOJILHOTO yrIjla 4Yepe3 oOpaTHbIe
TPUTOHOMETpUYeCcKre (hyHKLIUN
2 YpaBHeHUsI U HepaBeHCTBa
OnepupoBaTh MOHATUSIMU: TOXK/ECTBO, YpaBHeHHe, HePaBeHCTBO, 1ieJIoe,
2.1 paLMoHabHOe, vppalMoHa/bHOe ypaBHeHUe, HepaBeHCTBO,
TPUTOHOMETPHUYeCKOoe YpaBHeHHe
59 BbimonHAT,  TipeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIDAXKEHUH U
' pelliaTh TPUTOHOMETPUYECKUEe YPaBHEHUs
BbIimonHATh ipeobpa3oBaHus 1[eJIbIX, palfiOHATbHBIX U UPPALIMOHATBHBIX
2.3 BBID@)KEHUW U peIlaTh OCHOBHBbIE THITbI IIeJbIX, Pal[MOHANbHBIX U
WppaIMOHA/IbHBIX YPaBHEHUM U HEPAaBeHCTB
54 [TpuMeHsITh YpaBHEHUS U HepaBeHCTBA [l pelleHUs] MaTeMaTUYeCKHX
' 3a/lau ¥ 3a/]a4 U3 Pa3/IMUHBIX 00/1acTeld HAyKW U peabHOM >KU3HU
MojenupoBaTh peasibHble CUTyallud Ha si3blKe ajreOpbl, COCTaB/ISTb
2.5 BbIpa)KeHUsI, ypaBHeHUsl, HeDaBeHCTBA T0 YC/IOBHUIO 3a/lauM, UCC/Ie/[0BATh
TIOCTPOEHHbIe MO/Ie/TA C UCTI0/Tb30BaHKEeM arlrapara aareopsl
3 OyHKLMU U TpayKu
3.1 OnepupoBaTh TOHATUAMM: (GYHKIMsS, CIIOCOObI 3aaHus  (DYHKIUH,

00s1acTh OmipefiesieHUsi M MHOXKECTBO 3HauyeHWH (GYHKUuH, rpaduk




¢byHKLMH, B3aUMHO 0OpaTHbIe (PyHKIUU

OHepI/IpOBaTb TIOHATUSIMU. UYETHOCTh U HEUYETHOCTh Cl)y'HKL[I/II/I, HYyJ/N

32 GYHKI[MH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Vicnonb3oBath rpaduku QyHKIMM A/151 pellieHrsl ypaBHeHUH
3.4 CtpouTh ¥ uuTaThb TrpaUKu JWHENHOW (YHKIUM, KBaJpaTUUHOMN
' byHKIMM, cTereHHOW (QYHKLMY C Lie/TbIM MoKa3aTteseM
Ucnons3oBath rpadviku (YHKIMM I UCCeI0BaHUS TIPOLIECCOB U
35 3aBUCHUMOCTEN TMpH pelleHrH 3afiau U3 APYruX y4eOHBIX IpeJMeTOB U
' peasibHOM JKU3HHW, BbIpaXaTb (OpPMyJIaMU  3aBUCUMOCTH  MEXIY
BeJTMUMHaMU
4 Hauvana matematrueckoro aHanusa
41 OnepupoBaTh TOHATHSMU: TOCTE]0BaTe/ILHOCTh, apudMeTHyeckass u
' reoMeTpuuecKast Iporpeccum
OmnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBarolljasi TreoMeTphuecKas
4.2 nporpeccusi, CymMMa OeCKOHeYHO yObIBaloI[ell  TeoMeTpHUUecKOou
NIpOrpeccumn
4.3 3azaBaTh TOC/IeJ0BAaTeIbHOCTH Pa3/TMUHBIMU CITOCOOAMU
44 Wcrnons3oBaTh CBOMCTBA T0OC/e0BaTe/lbHOCTEM U TMPOTrpeccuid s
' pellieHus peajibHBIX 3a/iau MPUKJ/IaJHOTO XapakTepa
5 MHoKecTBa 1 JIOTMKa
5.1 OrneprpoBaTh NMOHATHUAMU: MHOXKeCTBO, Orlepaljiy HaJi MHOKeCTBaMU
Wcrnonb30BaTh TEOPETHMKO-MHOXKECTBEHHBIN —amnmapaT [Jisi  ONUCAHUS
5.2 peasbHBIX MPOLIeCCOB U SIBJIEHUH, TIPH PellleHnH 3a/1a4 U3 JPYTUX yueOHbIX
TipeIMeTOB
£ 3 OnepvpoBaTh  MOHATHSIMU:  OMpejesieHWe, TeopeMa, CJe/ICTBUE,
Jl0Ka3aTenbCTBO
11 KJZTACC
Kop .
ITpoBepsieMble npeiMeTHbIE pPe3y/1bTaTbl 0CBOeHHs OCHOBHOM
nposepsieMor

0 pe3y/jibTarTa

oOpa3oBaTe/IbHON MPOrpaMMbl CPe/JHero o01ero 00pa3oBaHus

1 Uucna v BbIYMC/IeHUS
OrnepupoBarh MNMOHATUSAMU: HaTypajbHOE, LieJloe UUC/I0; UCII0/Ib30BaTh
1.1 MPU3HAKU [eJIMMOCTU Lie/IbIX UKCes, pas/iokKeHue 4Yucia Ha IpoCThle
MHOXXUTEJIU [/Is1 pellieHus 3az,a4
1.2 OrnepupoBarth OHATHEM: CTeleHb C pallMOHa/IbHBIM [10Ka3arejieM
13 OneprpoBaTh MOHATUSMMU: JIOTaPUPM UUCIIa, JeCATUYHbIe U HaTypajbHble

Jiorapudmbl




ypaBHEHI/IH " HEepaBE€HCTBa

2.1

[TpuMeHsATH CBOWMCTBA CTereHW [yii TIpeoOpa3oBaHMsI BbIPayKeHUH,
OIMepUpOBaTh TMOHATUSIMU: II0Ka3aTe/lbHOEe YpaBHEHWE WU HepaBeHCTBO;
pellaTb OCHOBHbIE TUIIbI [TIOKa3aTebHbIX YDaBHEHU Y HEPaBEHCTB

2.2

BeimosHATE TIpeoOpa3oBaHusi BBIPAKEHUH, COJepXKalliX JIOTaprU(MbI;
OTepupoBaTh MOHATUSIMU: JIOTapUPMUUECKOe ypaBHEHHe U HepaBeHCTBO;
pellaTb OCHOBHbIE THITbI IOrapu(pMUUECKUX YPaBHEHUI U HepaBeHCTB

2.3

HaxoauThk pelieHus MPOCTeMNIINX TPUTOHOMEeTPUUYEeCKUX HePaBeHCTB

2.4

OneprpoBaTh MOHATUSIMU: CUCTEMa JIMHEWHBIX YpPaBHEHUN U eé pellieHue;
WCIO/Ib30BaTh  CUCTEMY  JIMHEMHbIX  ypaBHEHWW [/l pelleHus
MPAKTUUeCKUX 3aZiau

2.5

HaXO,E[I/ITB penieHusd HpOCTEﬁU.IHX CUCTEM %1 COBOKYHHOCTGIZ
PallMOHAJ/IBHBIX ypaBHEHI/Iﬁ W HEPDABEHCTB

2.6

MO,Z[eJII/IpOBaTb pea/sibHble CUTYdlIMKM Ha A3bIKe aJ'II‘e6pr, COCTAaBJIATH
BbIDAXX€HUS, YPABHEHWA, HEPABEHCTBA U CHUCTEMBI MO0 YC/JIOBUKO 3d/ad4H,
nccie0BaTh MOCTPOEHHBIE MO/ E/IN C UCITIO/Ib30BAHWEM dIlllapdTa aJ'IFE6PBI

@OyHKLMU Y TpaQUKU

3.1

OnepupoBaTh MOHATUSMH: T[epUorYecKass (QYHKLUS, TPOMEXYTKU
MOHOTOHHOCTA (YHKIMM, TOUKH SKCTpeMyMma (yHKIMM, HauOoJbliiee U
HavMeHblIlee 3HaueHus1 QyHKLIMU Ha TIPOMEXKYTKe; MCII0/b30BaTh UX IS
vcciejoBaHus PYHKLUY, 3a[jaHHON rpadukoM

3.2

OrnepupoBath MOHATHSAMU: FPadUKU TTOKa3aTebHOM, JTI0rapupMUUecKoi 1
TPUTOHOMETPUYeCKNX (YHKIMM; u300pakaTh WX HAa KOODJUHATHOU
TIJIOCKOCTH U UCTIONb30BaTh /IJIs pellieHus] ypaBHEHUM 1 HepaBeHCTB

3.3

N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTU TpadMKy  JTMHEMHBIX
ypaBHEHUM U WCIIO/b30BaTb WX /i DelleHdsi CUCTeMbl JIMHEHHBIX
ypaBHeHUH

3.4

Ucnonb3oBath rpaduku (YHKLOUMM [Jjs UCCAe0BaHUS TIPOLIECCOB U
3aBUCUMOCTEH U3 IPYTUX yueOHbBIX JUCIUTUINH

Hauana MaTemMaTHueCcKOro aHajau3a

4.1

OnepupoBaTh TMOHATHSIMU: HeTpepbiBHasi (yHKLMs, TPOU3BO/HAs
GYHKI[MY; UCMO/Mb30BaTh TreOMeTPUUeCKUd U (U3UUecKuid CMBICT
MPOU3BOJHOM [I/1s1 pellieHurs 3a/iau

4.2

HaxoguTh  mnpou3BOAHbIE  37eMeHTapHbIX  (YHKLUM,  BBIYMCIATH
TIPOM3BO/JHbIE CYyMMbI, IPOU3BeJieHUs], YaCTHOTO (DyHKL[UH

4.3

Vcnonb3oBaTh  TPOW3BOAHYHO il UCCefoBaHUs (QYHKIMM  Ha
MOHOTOHHOCTb U SKCTPEMYMbI, TIPUMEHSITh pe3y/bTaTbl UCC/IeJOBaHUS K
MOCTPOEeHHI0 rpahrKoB

4.4

Hcnosnb3oBaThk MPON3BOAHYIO [Jid HaXOXAEHHWS HaW/IYUllero pelieHud B
MPpUKJ/IdJHBIX, B TOM UHCJ/I€ COLIMa/IbBHO-DKOHOMHUUYECKHUX, 3a4da4adX

4.5

OHepI/IPOBaTb TIOHATUAMMN: nepB006pa3Haﬂ U UHTerpaa; I[MOHUMATb




reoMeTpuueCcKU U PU3NUeCKUl CMbIC/T UHTerpasa

4.6

Haxoguth mnepBooOpa3Hbie 3jieMeHTapHbIX  (YHKUUN, BBIUKCIATH
uHTerpas 1o gopmyse HotoToHa — JleiibHuiia

4.7

PeraTh mpuK/IaZHbIe 33/1aui, B TOM UHC/Ie COL[UATbHO-9KOHOMUYECKOTO 1
¢u3ryecKoro xapakrepa, CpeZiIcCTBAaMi MaTeMaTHUeCKOro aHa/In3a




ITPOBEPAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

10 KJ/TACC

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUsA

Kop
1 Yucna v BBIYMC/IeHYS
PaioHaneHble  yncina. OOBIKHOBeHHble U JeCATHYHble [poOW, TIPOLIEHTHI,
OeckoHeuHble  repuoAuueckue  Apobu.  Apudmernyeckue — orepaguud  C
1.1 | pauuoHaNBHBIMU YWC/IaMHM, Tpeobpa3oBaHMsl UMC/IOBBIX BblpakeHuil. IlpumeHeHue
Jpobeil 1 MpOLIEHTOB A/1s1 pellieHWs] NPUK/IaJHbIX 33/lay W3 pas3/MuHbIX OTpacsei
3HaHWM U peanbHOM KU3HU
HeiicTButenbHble  yMcia.  PalyoHanbHble W MppalMOHajibHble  YMCJIa.
1.2 | Apudmernueckue orepauydud C [JeHCTBUTeNbHBIMUA uuciaMu. [IpubmikéHHbIe
BBIUKC/IEHUS], TTPaBU/ia OKPYIJIeHHs], MPUKHU/IKA U OLleHKa pe3y/ibTaTa BbIUMCIeHUN
Crenenb c 1esbIM ToKa3aterneM. CraHjapTHas opMa 3amucH [eMCTBUTE/IbHOTO
1.3 | uucna. Vcronb3oBaHue MoAxoAsieil (popMbl 3amycy eHCTBUTeNbHBIX Yucen st
pellleHys IPaKTUUeCKUX 3aZiau U Mpe/CTaB/IeHus JaHHbIX
14 ApudmeTnueckrii KOpeHb HaTypajbHOM cTereHU. JlelcTBUS C apupMeTHUUeCKUMU
' KOPHSIMM HaTypajIbHOW CTelleHH
15 CrHyC, KOCMHYC Y TaHIe€HC YHWC/IOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YXC/I0BOrO apryMeHTa
2 YpaBHeHUsI U HEpaBeHCTBa
2.1 ToxecTBa 1 TOX/|eCTBEHHbIe TIpe0Opa30BaHUsI
29 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX BbID&KEHUM. OcHOBHBIE
' TPUrOHOMeTpUYeckue (GopMyJibl
23 YpaBHeHUe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Metoj
' WHTEpPBAJIOB
2.4 | PemeHye Lje/bIX U APOOHO-PAL{MOHABHBIX YPaBHEHUI 1 HEpaBeHCTB
2.5 | Pemenue vppanyoHa/ibHbIX ypaBHEHUN U HEPaBEHCTB
2.6 | Pemmenue TpUroHOMeTPUUECKUX YPaBHEHUU
57 ITprMeHeHVe ypaBHeHWH U HepaBeHCTB K PellIeHUI0 MaTeMaTUUeCKUX 3a/ayd U 3azau
' 13 Pa3/IMYHbIX 00J/1aCTell HAayKU U peaybHOU XKU3HU
3 OYHKIMU U TpapuKu
31 ®yukus, cnocobbl 3azaHusi QyHKUuM. 'paduk ¢dyHkimu. B3aumHO obpaTHbIe
' byHKIMMH
39 Ob6nacTh ompefesieHUss W MHOXKECTBO 3HaueHud QyHkimu. Hymu  QyHKOmu.

[TpoMeXXyTKU 3HAKOIOCTOSIHCTBA. YETHBIE U HeU8THBIe (YHKI[UH




33 CreneHHasi yHKLUS C HATypa/bHbIM U Lie/lbIM MoKa3aTesieM. Eé cBoiicTBa U rpaduk.
' CgoiicTBa u rpavK KOpHS n-0il CTereHu
3.4 TpuroHoMmeTpryeckasi OKPY>KHOCTb, OIpe/ie/ieHle TPUTOHOMETPUUeCKUX (QPYHKLUI
' YKC/IOBOTO apryMeHTa
4 Hauasia MaTemMaT4eCcKoro aHaausa
41 [MocnemoBaTenbHOCTH, CHOCOOBI 3aJjaHUS  TIOC/IeI0OBaTeTbHOCTe. MOHOTOHHBIE
' T0C/Ie[0BaTe/ILHOCTH
ApudmeTrnueckass ¥ TeoMeTpUuecKasi TIporpeccMu. beckoHeuHo yObiBarolijas
40 reometrpuueckasi miporpeccusi. Cymma OeckoHeUHO YObIBaroIlleli reoMeTpHUUecKOu
' nporpeccur. Popmysia CA0XKHBIX TIPOLIEHTOB. VIcrmosib30BaHWe IIPOrpeccuu [jist
pelleHus peajibHbIX 3a/iau MPUKJIaZJHOTO XapakTepa
5 MHo>ecTBa U JIOTMKa
MHoXeCcTBO, omepaluu HajJ MHOXecTBaMU. [luarpammbl Oiiiepa — BenHa.
5.1 [IpuMeHeHre TeOpeTUKO-MHOXKeCTBEHHOI'O arrapaTta [/ OINMCAHUS peaslbHbIX
TIPOLIECCOB U SIBJIEHUM, TIPU PeLlieHUH 3a/au U3 APYTUX yueOHBIX MPeMeTOB
5.2 Ornpesenienue, TeopemMa, C/leICTBYE, J0Ka3aTe/bCTBO
11 KJIACC
Kop IIpoBepsieMblii 3/IeMeHT CO/leP>KaHUA
1 Yucna v BbIYUCIeHUS
1.1 HarypasbHble 1 jesible yncsia. ITpusHaku 1e/1MMOCTH LieJIbIX Yncel
1.2 CreneHb C palMOHaIbHBIM MMOKa3aTesnemM. CBOKCTBA CTEMeHU
1.3 Jlorapudm umcina. lecaTiuyHble U HaTypajbHble J0raprudMbl
2 YpaBHeHus1 1 HepaBeHCTBa
2.1 [Tpeobpa3oBaHue BbIPDa)KEHUH, COZIEPrKaILX JIOTapUPMbI
29 [Tpeobpa3oBaHue BbIPa)KEHHUH, COZIepPrKaIlUX CTeTIeH! C PAl{OHATBHBIM
’ TOKa3aTesiemM
2.3 [IpyMepsl TPUTOHOMETPUUECKUX HepaBeHCTB
24 ITokasaresibHbIE YpDaBHEHUSI U HEPABEHCTBA
2.5 Jlorapumuueckrie ypaBHeHUs1 1 HepaBeHCTBa
26 CucreMbl /NMHEWHBIX ypaBHeHUM. PellleHWe TNpPUKIaAHBIX 3374 C IOMOLLBIO
) CUCTeMBI JINHEeHMHBIX YPaBHEHUMN
2.7 CucreMsl ¥ COBOKYITHOCTH paljMOHa/bHBIX YDABHEHUH U HEPaBEeHCTB
)8 [IpyMeHeHVe ypaBHeHHM, CUCTeM W HEPAaBEHCTB K DELLeHWI0 MaTeMaTHueCKUX
' 3a7lau ¥ 3a/jau U3 pPa3/IMuHbIX 00/1acTeld HAyKW U pearbHOM >KU3HU
3 ®YHKIMU U TpauKU
3.1 Oyukius. [lepuoguueckue QyHKIUU. [IpOMeXyTKM MOHOTOHHOCTU (DYHKIIWH.




MakcuMymMbl 1 MUHUMYMbI (QyHKUUH. Haubosblilee M HavMeHblllee 3HaueHUe
(GYHKLMY Ha TIPOMEXXYTKe

3.2 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpaduKu
3.3 [TokasarenbHas u oraprupmudeckas GyHKLNH, UX CBOMCTBA U rpa(uKu
3.4 Wcnonb30BaHre rpauKoB PYHKLIWM /151 pellieHUs] ypaBHeHU U TMHENHbBIX CUCTeM
Wcnonb3oBanve rpadukoB (GYHKUMN [0 WCCAe0OBaHUSI TMPOLIECCOB U
3.5 3aBUCUMOCTel, KOTOpble BO3HUKAKOT TIPM pelleHuM 3aJau W3 JPYyrux yueOHbIX
NpeIMeTOB U peasbHOM >KU3HU
4 Hauana MmaTeMaTHuecKoro aHaiu3a
4.1 HemnpepreiBHble GyHKIMU. MeTo/| UHTepBasIOB [ijisl pellieHrs HePaBeHCTB
4.2 ITpousBogHas GpyHKLMH. ['eoMeTpruecKuii ¥ (GU3NUeCKU CMBIC/T IPOU3BOAHOM
43 [TpousBojiHbIe 3/ieMeHTapHbIX GYyHKUUNA. DopMysbl HaXO0XKeHWs TPOW3BOAHOM
' CYMMBI, TIPOU3Be/IeHUs] U YaCTHOTO (QyHKLIUM
[lpvMeHeHHe TIPOM3BOJHOM K HWCC/Ie[oBaHUIO (YHKIMM Ha MOHOTOHHOCTb U
4.4 3KcTpemMyMbl. HaxoxieHue HauboJ/ibIllero U HauMeHblIllero 3HaueHust GyHKLMU Ha
OTpe3sKe
[TpriMeHeHVe MPOM3BOAHOM /1/1s1 HAXOXKJeHWsI HAWTyYllero pelleHus B IPUK/IaJHbIX
4.5 3aflauax, /s OonpejesieHWs CKOPOCTH Tpoliecca, 3aJaHHOro (opMysiol umm
rpaukom
4.6 [TepBooOpa3Hasi. Tabsuila mepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii v pusnueckuii CMbIC/I. BelurcieHre nHTerpasa mno

dopmyne HetoToHa — JlelibHMIIA




ITPOBEPAAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kopg
MpoOBepsIeMoro
TpeOoOBaHUs

ITIpoBepsiemble TPeOGOBaHUs K NMPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrPaMMbI CPeHEro 001ero
obpa3oBaHus

BnageHve MmeTojamMu [0Kas3aTe/bCTB, aJrOPUTMaMM peLIeHUs 3ajau;
yMeHre (OpMY/IMpOBaTh M OMEpUpPOBAaTh MOHATHSIMU: OIpejiesieHue,
aKCMoMma, TeopeMa, CJe[iICTBHe, CBOMCTBO, NPHU3HAK, [0Ka3aTebCTBO,
PaBHOCHU/IbHBIE (POPMYJ/IMPOBKU; IIPUMEHSTh UX; yMeHue (pOpMy/IMpOBaTh
oOpaTHOe ¥ TIPOTHBOIIONIOXKHOE YTBepXKJeHre, TPUBOJUTb TIPUMephl U
KOHTDPIIPUMEDBI, MCIO/Ib30BaTh METOJ, MaTeMaTUueCcKOW WHAYKLWU;
MPOBOJUTh [lOKa3aTesbHble pacCy)K[eHusi TIpU pelLleHud 3ajad,
OLleHMBaThb  JIOTUUECKYK) TMpaBUIBHOCTb  pacCyKJeHWW; yMeHue
OIepUpoBaTh MOHATUSMU: MHOKECTBO, MOAMHOXXeCTBO, OIepaLuu Haf,
MHOXXeCTBaMH{; YMEHHe HCII0/Ib30BaTh TeOPEeTUKO-MHOXeCTBEeHHBIN
anrapar /il OlMCaHUsl peasibHbIX NIPOLIeCCOB U SIBJIEHWH U NPU pelleHUH
337la4, B TOM 4YWC/Ie U3 [JPYruX YyueOHBIX TIpeAMETOB; yMeHHe
OIlepupoOBaTh MOHATHSMU: Ipad, CBA3HBIN rpad, JepeBo, LUK/, rpad Ha
IJIOCKOCTH; yMeHMe 3aJaBaTb W OIMUCHIBaTb Trpadbl pa3IWYHbIMU

crocobamu; UCToJb30BaTh rpadbl TIPYU pellieHnH 3a/1au

YMeHue onepupoBaTh MOHATUSIMU: HaTypaJbHOE YUC/IO, Liefoe YMCJIO,
CTelleHb C Lie/IbIM II0Ka3aTesieM, KOpeHb HaTypaslbHOW CTeIeHH, CTereHb C
paLMoHaIbHbIM TI0Ka3aTeseM, CTeleHb C JelCTBUTe/IbHBIM NT0Ka3aTeseM,
7orapuM 4Mciaa, CUHYC, KOCUHYC W TaHTeHC IPOM3BOJILHOIO YHCIIA,
OCTaTOK IO MOJYJ/IIO0, palMOHaAbHOEe YMCJI0, UppalMOHarbHOE YMCJIO,
MHO’KeCTBa HAaTypa/IbHbIX, LleJbIX, palMOHAa/IbHbIX, [eHCTBUTE/bHBIX
yuces; yYMeHHe WCII0/1b30BaTh IPU3HAKU [IeJIMMOCTH, HauMeHbLINH
0011[uit le/TuTe b ¥ HauMeHbIlee 0011jee KpaTHOe, anroputM EBkiza npu
pelleHNnH 3a/iay; 3HaKOMCTBO C pa3/IMUHbIMU MO3ULMOHHBIMU CHCTEMaMU
CUMC/eHUs;  YMEeHWe  BBINOJIHATH  BBIUMC/IEHWe  3HaYeHWW U
rnpeobpa3oBaHusi BbIDAKEHUM CO CTereHsSMU U Jiorapudmamu,
npeoOpa3oBaHusi  ApPOOHO-pALIMOHANBHBIX  BBIDOKEHHWM;  yMeHUe

OMeprupoBaTb  TOHATHUAMU:  T10CJI€40BATE/IbHOCTD, apI/ICl)MeTI/I‘—IeCKaH




nporpeccusi, reomMeTpryeckasi Inporpeccusi, 6eckoHeyHO yObIBaroljast
reoMeTpUuecKasl IIpOrpeccusi; yMeHue 3a/iaBaTh I0C/1e/l0BaTeIbHOCTH, B
TOM 4YMCJIe C TIOMOLLbI0 PEKYPPEeHTHBIX (JOpMYJI; YMeHHe OrneprpoBaTh
TIOHATUAMM: KOMILJIEKCHOE YMCJIO, CONPSDKEHHbIe KOMIUIEKCHBIE UuCiIa,
MO/yJIb U apTyMeHT KOMILJIEKCHOTO Urc/ia, popma 3arrcu KOMITIEKCHBIX
yucesn (reomeTpyryeckasi, TPUTOHOMeTpUYecKass U anrebpanueckas);
yMeTb TIPOM3BOAUTH apu(MeTHUeCKHe [eHCTBUS C KOMILIEKCHBIMU
YyuC/lamMy; TPUBOJUTL NPUMeEPHl UCIIO0/Ib30BaHUSI KOMIUIEKCHBIX YHCeJT;
OIepUpoBaTh MOHATUAMU: MaTpULia 2X2 U 3X3, onpeenuTe/lb MaTPULbL,

reoMeTpUUeCKUM CMBIC/I OTIpeJeTUTe/Ist

YMeHue omnepupoBaTh MOHATHSIMU: pallMOHa/IbHbIE, HWppaLOHAJ/IbHbIe,
ToKa3aTe/bHble, CTeleHHble, Jorapu(Muyeckre, TPUrOHOMeTpUUYEeCKHe
yPaBHEHHsST M HepaBeHCTBA, WX CHUCTeMbl; YMeHUe OIepupoBaTh
MIOHSITUSIMU: TOXK/IECTBO, TOX/|ECTBEHHOe IpeoOpa3oBaHue, ypaBHEHUe,
HEpaBeHCTBO, CUCTeMa YypaBHEHWM W HepaBeHCTB, PaBHOCU/IBbHOCTb
ypaBHEHW!, HepaBeHCTB UM CHUCTeM; YyMeHWe pellaTb ypaBHEHUs,
HepaBeHCTBAa U CHUCTEMbl C TIOMOLbIO Pa3/IMYHbIX TMPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBA U CHUCTeMbl C I[1apamMeTpoM; IPUMEHSTb
ypaBHeHUs], HepaBeHCTBa, UX CHUCTEeMBI /IS pellleH’s MaTeMaTH4eCKUX

3a/1a4 ¥ 3a/jau M3 pa3/IMuHbIX 00/1acTell HayKU U peabHOU XKU3HU

YMeHuve orepupoBaTh TOHATHSAMU: (DYHKLUS, UETHOCTb (DYHKLUH,
MepUoJUYHOCTb (DYHKIMM, OrPaHUUeHHOCTh (PYHKI[MM, MOHOTOHHOCTB
GyHKIMH, 3KCTpeMyM (DYyHKI[UH, HauboJIbIllee W HauMeHblllee 3HaUeHUs
(GYHKLMY Ha IPOMeXKYyTKe, HerlpepbiBHasi (yHKLIMsL, aCUMITTOThI rpaduka
(GyHKUIMY, 1epBasi ¥ BTOpast IPOU3BOHas (PYHKI[UH, TeOMEeTPUUECKUH U
¢u3nuecknii CMBICTT TIPOW3BOAHOW, TepBOOOpa3sHasi, OTIpe/eTEeHHbIHN
WHTerpaja; yMeHHe HaxOAWTb aCUMMTOTHI rpaduka (yHKIUW; yYMeHHe
BBIUMCJ/IATE  TPOM3BOJHbIE CYMMBbI, TIPOU3BEJE€HMUs, YaCTHOIO W
KOMMO3ULMK (YHKLWM, HaXOJWUTb ypaBHeHHe KacaTe/IbHOW K rpaduKy
GYHKIMY; yMeHWe HaXO/WTh MPOW3BOZAHbIE 3TeMEHTApHBIX (QYHKIIHIA;
yMeHHe WUCII0/1b30BaTh TIPOM3BOJHYIO [/IsI WCC/IefoBaHUS (DYHKLMM,
HaXO/UTh HauOO/blIMe W HauMeHbIMe 3HaueHWs (DYHKIMM; CTPOUTH
rpadMKy MHOTOY/IEHOB C WCMO/b30BaHKEM arlfapaTta MaTeMaTHuecKoro
aHasM3a; TPUMEHSTh TIPOU3BOJHYIO [I/IS1 HAXOXKAEHUS HaWIyulllero
pellieHNsI B TIPUKJ/IQZIHBIX, B TOM UKCJIe COL[HA/IbHO-9KOHOMHUECKUX U

(br3MUeCKUX 3afiauax; HaXOAWUTh TIJIOMA/IU U 00BEMBI YUTYD C TTIOMOIIBIO




HWHTerpasia; MNpuUBOAWTL TIPUMEDBI MATEMATHUYECKOIro MOJe/JIMPOBaHUA C

MOMOLIBI0 AU(depeHLIManbHbIX YPaBHEHUM

YMeHue OrepupoBaTh TMOHATHSAMU: Tpaduk GYyHKIMM, oOpaTHas
(GyHKLMSA, KOMIO3ULMs (yHKLMM, JUHEeNHass (QYyHKUMs, KBaJpaTUuHas
byHK1IuS, paLoHanbHast byHKIMS, CTereHHast byHKIMS,
TPUTOHOMeTpUYecKWe (QYHKIMM, OOpaTHble TPUTOHOMETPUYeCKHe
GbyHKIMM, TIOKa3aTe/bHasi W Jiorapudmuueckasi (QyHKI[UU; YMeHUe
CTpouTh TpayKK W3yueHHBbIX (DYHKLWH, BBIOHATE MPeoOpa3oBaHuUs
rpavkoB (YHKLIMI, UCTI0/Ib30BaTh TpayKu [/ U3yUeHUs IPOLIeCCOB U
3aBUCUMOCTeM, TIPY PeIleHrH 3ajiau M3 IPYTUX yueOHBIX TMpeMEeTOB U
3a/lau W3 peasibHOW »KWU3HU; BbIpa)kaTb OpMyJiaMU 3aBUCUMOCTU MeXAy
BeJIMUMHAMU; UCTI0Ib30BaTh CBOMCTBA U rPpaMKX (PYHKLIUM A/151 pelleHust
ypaBHEHMIi, HepPaBeHCTB M 3a/lad C TlapamMeTpamH; H300pakaTh Ha
KOODP/IMHAaTHOM TIJIOCKOCTU MHOYKeCTBA pellieHW ypaBHeHUH, HepaBeHCTB

1 UX CUCTEM

YMeHue peliaTb TEKCTOBble 3a/lauyd pasHbIX TUIIOB (B TOM YMC/Ie Ha
TMIPOLIEHTB], [0/ 1 YacTH, Ha JBWKeHHe, paboTy, CTOMMOCTb TOBapoB U
yC/IyT, HaJIOTH, 3alauu U3 00/1aCTH yrpaB/ieHns: TUYHBIMA ¥ CeMeMHBIMU
(bvHaHCaMM); COCTaBJISATb BBIPAKEHHUs], YPaBHEHWs, HEpPaBeHCTBA U UX
CUCTeMBbl 10 YC/IOBUIO 3a/lauM, MCC/Ie/|0BaTh IOTyYeHHOe pelleHue U
OLIeHMBaTh TIPaB/OMNOA00HOCTh Ppe3y/bTaTOB; YMeHHEe MO/Ie/TMPOBaTh
peasbHble CUTyal|UM Ha s3blKe MaTeMaTWKH; COCTaB/IATb BbIPAKEHMS,
ypaBHEHMs], HepaBeHCTBA M MX CHUCTeMbl IO YCJOBUIO 33/lauM,
WCC/IefloBaTh IOCTPOEHHble MOJe/d C HCIO/Ib30BaHMEM armmnapaTta

anrebpbl, UHTEPIPETHPOBATH TTO/TyUeHHBIN pe3y/IbTaT

YMeHUe orepupoBaTh MOHATUSIMU: CpefiHee apudMeTHUecKoe, MeJaHa,
HauboJiblllee U HaMeHbIllee 3HaueHUsl, pa3Max, JUCTIepCcHsi, CTaHAapTHOe
OTKJ/IOHEHHe YKMC/I0BOTO Habopa; yMeHHe W3BJieKaTh, HHTEPIPETUPOBATh
“H(OpPMaIUIo, Tpe/ICTaBIeHHYIO B TAO/IUIIaX, Ha AUarpaMmax, rpadukax,
OTpa)karollly0 CBOMCTBA peasibHbIX MPOLECCOB U SIBJIEHUH; NPe/CTaB/sATh
vHbOpPMALMI0O C TIOMOIIBID Tab/MWI] W AWarpamM; HUCC/IeI0BaTh
CTaTUCTUYEeCKUe JaHHble, B TOM YMCJIe C NPUMeHeHWeM rpauuecKux
MeTO/IOB 1 37IeKTPOHHBIX CPe/CTB; rpadruecKy NCciej0BaTh COBMeCTHBIE
HaO/MO/IeHnsl C TOMOILBI0 /MarpaMM pacCeMBaHUs W JIMHEHHOM

perpeccuu

YMeHHe OnepyupoBaTh MOHSATHSMU: C/IyYalHBIM OMNBIT U Clay4yallHOe




coObITHe, BEpOSITHOCTb CAy4allHOrO COOBITHS; yMeHUe BbIUMC/ISTD
BEPOSITHOCTb C MCII0/Ib30BaHUEM TIpauueckux MeTOZO0B; MPUMEHSThb
(OpMyJbI CJIOKEHUSI M YMHOXKEHHUSI BepOSITHOCTeH, (pOpMyJly ITOJTHOM
BeposiTHOCTH, (hopmysy bepHy/utH, KOMOMHATOPHBIE PAKTHI ¥ (POPMYJIBI;
OLIeHMBaTh BEPOSTHOCTU peasbHbIX COOBITUH; yMeHHe OIepHpOBaTh
MOHATUSIMM: CJIyvyaliHasi Be/IMUMHA, paclpejesieHue BeposTHOCTeH,
MaTeMaTHuecKoe OKUZaHue, AUCIepCHss U CTaH[ApTHOe OTK/IOHeHHe
Cly4yalHOM BeNWUWHBL, (YHKUMWA pacrpefie/ieHusi W IIJIOTHOCTH
PaBHOMEpHOIO, I10Ka3aTeJIbHOTO M HOPMAa/IbHOIO pacrpe/e/leHUid;
yMeHHe WCII0/Ib30BaTh CBOMCTBA M3YUEHHBIX paclipefie/leHud i
pellleHusl 3a7lay; 3HAKOMCTBO C TIOHSTHSIMM: 3aKOH OOJBLIMX 4HCer,
MeTO/IbI BLIDODOYHBIX WCC/Ie[0BaHWM; yMeHWe TIPUBOJWUTH TIPUMepbI
NIPOSIB/IEHNs] 3aKOHa OO/BLIMX YKCesl B MPUPOJAHBIX U 0OIeCTBEHHBIX
SIBJIEHUSIX; YMeHHe OIeprupoBaTh MOHATUSMU: COUeTaHWe, [lepecTaHOBKa,
YKUC/I0 COUeTaHWM, UUC/IO TIepecTaHOBOK; OMHOM HbIOTOHa; yMmeHMe
MPUMeHsATh KOMOMHATOpHbIe (haKThl ¥ pacCy’KAeHHs /IS pelleHus 3a/ay;
OLIEHMBaThb  BEPOSTHOCTU  peabHbIX  COOBITHIA; COCTaBJISITh

BEPOSITHOCTHYIO MO/Ie/Tb M UHTePIPeTHUPOBAaTh MOJyUeHHbIA pe3y/bTaT

YMeHue onepupoBaTh TMOHATHSIMH: TOUKA, TMpsiMasi, TJIOCKOCTb,
MPOCTPAaHCTBO, OTPe30K, JIyd, BeJMUMHA yr/a, T[UIOCKUW Yrod,
[IBYyTPaHHbIA YroJi, TPEXTPAaHHBIM Yro/, CKpellWBarollyecs MpsMble,
rapassie/ibHOCTb U MepreHAUKY/ISIPHOCTh TPSIMBIX U TIJIOCKOCTeM, yros
MEXJy TPSIMbIMHU, Yrojl MeX/y TPsSMOM U TUIOCKOCTBIO, YTO/l MeXAy
TJIOCKOCTSIMH, PacCTOsSIHHE OT TOUKHU 0 TUIOCKOCTU, PACCTOSTHUE MEXIY
MPSIMBIMU, PACCTOSIHUE MeX/y TJIOCKOCTSIMH; YMEHHUe UCI0/b30BaTh NpU
pellieHry 3a7lau U3yueHHble (akTbl U TEOpPeMbl TJIaHUMETPUU; yMeHUe
OlLIEHWBAaTh pa3Mepbl OOBEKTOB  OKPY’KaloIllero MHpPa; CTPOWTH
MaTeMaTHuecKue MOJieJId C TIOMOLbI0 TeOMeTPUUeCKuX TOHATUN U

B€J/IMUKMH, pellaTb CBA3aHHbIE C HUMU IIPAKTUYE€CKHUE 3d/idUn
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YMeHue omnepupoBaTh MOHATHUSAMHM: TUIOMAAb (GUTYpPBI, 00bEM (GUTYpPHI,
MHOTOT'DaHHMK, MPaBH/IbHBI MHOTOTPAHHUK, CEUeHHEe MHOTOrpaHHMKA,
Ky0, Tapauienenwriesi, Tpu3Ma, NUpamua, (urypa u MOBEPXHOCTh
BpallleHus, LWIUHAP, KOHYC, I1ap, cdepa, moijaZb cdepbl, MIOMagh
TIOBEPXHOCTH TUPaMK/bl, TIPU3MbI, KOHyCa, LWIHHIpA, 00bEM Ky0a,
MPSIMOYTO/IbHOTO TIapaJUIe/ienuiie/ia, MUPaMU/bl, TPU3MbI, L[UIHH/PA,

KOHYCa, I11apa, pa3BEépTKa MMOBEPXHOCTH, CEUeHHUs] KOHyCa U LUIMHJPA,




napasule/ibHble OCHM WM OCHOBaHMIO, CeyeHHe 11apa, IJIOCKOCTb,
Kacatomjascss cepbl, LWIMHAPA, KOHyCa; yMeHHWe CTPOMTb CeueHue
MHOTOrpaHHMKa, M300pa)kaTb MHOTOIPaHHUKH, (PUTYphI U TTOBEPXHOCTU
Bpall[eHUs], UX CeUeHUs], B TOM YHCJIe C [IOMOLIbIO 3/IeKTPOHHBIX CPeJICTB;
yMeHHe TIPUMEeHSITh CBOICTBAa reOMeTPUUYeCKUX (Uryp, CaMOCTOSTETbHO
(opmyMpoBaTh onpezesieHNst U3yyaeMbIX (PUIYp, BbIBUTaTh TMITOTe3bl
0 CBOWCTBAxX M IMpH3HaKaX TeOMeTPUUecKnX ¢uryp, 000CHOBBIBATH WM
OMpoBepraTb MX; yMeHWEe TPOBOJAUTH KjaaccU(pUKaluui ¢GUryp mno
Pa3/MuUHBIM TIpHU3HAKaM, BBITIOHATE HEOOXOJMMBbIe IOTIO/THUTEeTbHBIE

MOCTPOEHUs
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YMeHue OmNepupoBaTh TIOHSTUSAMM: JBWKEHHME B TPOCTPAHCTBeE,
Trapasijie/ibHbIl TIepPeH0C, CUMMETpPHsSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOZOOWs, TMOA00HBIE (GUTyphl; YMeHHe
pacrio3HaBaTh paBHble W TIOZ0OHBIE (PUTYDBI, B TOM YKC/Ie B TIPUPOJE,
HCKYCCTBE, apXWUTEKType; HCII0/Ib30BaTh T€OMETPUUECKHe OTHOIIEeHHs
TIPY pelleHUH 3a/1a4; HaXOJUTh FTeOMeTPUUYECKHEe BeJTMUMHBI (AJTHHA, YTOJI,
I01[a/[b, 00BEM) MU PEIIEHUH 3a/iau U3 PYTUX yueOHBIX MPeJMETOB U
13 peaslbHOM >XW3HW; YMEHHE BbIUHC/IATH FeOMETPUUYECKUe BeTAUUHBI
(oyiMHA, yrou, TUIoNIaZb, 00BEM, MJIOI[A/lb TIOBEPXHOCTH), HCIOJb3YS
n3yudeHHble (OPMYJIBI U METOZBI, B TOM UHCJIE: TUIOL[A/[b TTOBEPXHOCTH
MUpaMU/Ibl, TIPU3MBI, KOHYyCa, LIWJIMHJPA, TUIoaabs chepsl; 00bEM Ky0a,
MPSIMOYTOJILHOTO  TIapasuie/ienuie/ia, MUPaMH/Ibl, TIPU3MBbI, I[WIMHADA,

KOHY(Ca, I11apa; yMeHHe HaXOJUThb OTHOIIIeHHe 00bEMOB TIOZI0OHBIX (hUTyp
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YMeHHe onepypoBaTh MOHATUSIMU: NIPSIMOYTO/IbHAsA CCTeMa KOOpJHUHaT,
BEKTOp, KOOpPAMHAThl TOYKH, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Mpou3BeJileHre BEKTOpPAa Ha UMC/I0, Pa3/iokeHHWe BeKTopa Mo 0asucy,
CKa/lsipHOe TIpOM3BeJileHHe, BEeKTOPHOe IIpOM3Be/leHue, YIol MeXAy
BEKTOpPaMM; YMeHHe UCII0/Ib30BaTh BEKTOPHBIM U KOOPAWHATHBIA MeTO,
[JIs  pellleHWsi TeOMeTpUUecKMX 3ajady M 3a7ay Jpyrux y4eOHBIX

rpeJMeTOB
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YMeHve BbIOMpaTh TOAXOASIIUN MeTOJ, [/ pelleHus 3a/auu;
MOHUMaHWe 3HAaUMMOCTH MaTeMaTHKU B M3yYeHWH [PUPOJHBIX W
00IIIeCTBEHHBIX TPOLIECCOB W sIBJIeHWW; yMeHHWe Ppacro3HaBaTh
MpOsIB/IeHMEe 3aKOHOB MaTeMaTHMKU B WCKYCCTBe, YMeHue IpPUBOJUTH

TpUMepbl MaTeMaTHUYeCKUX OTKPBITUM POCCHUWCKOW UM MHPOBOMU




MaTeMaTHUYeCKOM HayKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbBIX HA EI'D

I10 MATEMATUKE
Kop ITpoBepsieMbIii 3/1IeMeHT COiePXKaHHs
1 Uucsia v BBIYUCTIEHUS
1.1 HarypasbHble 1 Ljesible ynciia. [Ipu3Haku e/ IMMOCTH Lie/bIX YKhcel
12 ParonanbHbele uyrcia. OOBIKHOBEHHbIE U [ieCATHUHbIE /IpOOHM, TIPOLIEHTHI,
' HeckoHeuHble MiepuouecKue Jpobu
13 ApudmeTtnueckrii KOpeHb HaTypalbHOU cTerneHH. JleficTBUS C apu(pMeTHUeCKUMU
' KOPHSIMHU HaTypaJ/IbHOW CTereH!
14 Crerenb C LejbIM I0Ka3aTesieM. CTeneHb C paljMOHA/JBLHBIM I10Kas3aTeseM.
' CBoiicTBa CTeneHu
15 CHHyC, KOCMHYC U TaHTeHC YMUCJIOBOTO apryMmeHra. ApPKCUHYC, apKKOCHHYC,
' apKTaHI'eHC YKWC/I0OBOrO apryMeHTa
1.6 Jlorapugm uucna. lecaTHuyHbIe U HaTypaJbHble JI0raprU(Mbl
HeticTBuTenbHbIe uHCAa. ApudMeTHUuecKde oOrepalid C JAeUCTBUTEeIbHBIMU
1.7 yrcnamy. [IpubmkéHHbIe BBIYMC/IEHHWS, TpaBWia OKPYIJIeHUs, TIPUKUJKA WU
OLIeHKa pe3yJbTaTa BbIUMC/IeHUN
1.8 [TpeobpasoBaHue BbIpaskeHNM
1.9 KowmmnnekcHele urciia
2 YpaBHeHVs U HepaBeHCTBa
2.1 Lenble ¥ poOHO-palIOHATbHBIE YPAaBHEHUS
2.2 WppaioHanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHeHHs
24 [TokasaresnbHble U TorapupmMuUecKrie ypaBHeHHUs
2.5 Llesbie 1 1poOHO-paIiOHa/IbHBIE HEpaBEHCTBA
2.6 VppanyoHasHble HepaBeHCTBa
2.7 [TokasaTtenbHble U JorapupmMuyeckrie HepaBeHCTBa
2.8 TpuroHomeTpuueckue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUM U HEpaBeHCTB
2.10 YpaBHeHus1, HepaBeHCTBa U CUCTeMbI C IlapameTpamMmu
2.11 Martpuiia CUCTeMbI JIMHENHBIX YpaBHEHUU. Orpesie/IuTe/b MaTPHUL{bI
3 @yHKLMH U rpa(UKu




®yuK1us, criocobwl 3azanus QyHkuuu. ['paduk dyHkimu. B3auMHo obpaTHbie

- dbyskiuu. UéTHble v HeuéTHbIe PyHKIMU. [Teproguueckue QyHKIMN
Ob6nacte ompefie/ieHUss ¥ MHOXKECTBO 3HaueHWM ¢yHKuuu. Hymu dyHKOmm.
3.2 [TpomMeXyTKM  3HAaKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIWH.
' MakcuMymbl 1 MUHUMYMBI (QyHKI[uM. Haubosbillee ¥ HavMeHblllee 3HaueHHe
(GYHKLMM Ha IPOMEXKYTKe
33 CrenieHHasi (yHKLMsI C HaTypajbHbIM W IieJibiM TOKa3aTeneM. Eé cBolicTBa u
' rpaduk. CBoicTBa U rpavK KOPHSI nN-0¥ CTerleHu
3.4 TpuroHomerpryeckue GyHKLIMH, UX CBOMCTBA U rPa(UKU
3.5 [TokasatenbHas U iorapudmMuyeckast (yHKLUH, UX CBONCTBA U TPaQUKU
36 Touku paspeiBa. AcuMmnToTel rpadukoB ¢yHKuMA. CBolcTBa (QYyHKIUH,
. HerpepbIBHBIX Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TTOC/Ie0BaTE/TbHOCTEM
3.8 ApudmeTrueckasi U reoMeTpuyeckas riporpeccuu. @opmyiia C/10)KHBIX TTPOLIEHTOB
4 Hauasia MmaTemaTrueckoro aHanusa
4.1 [Tpou3BogHas ¢pyHkIMU. [Ipor3BojHbIE 37IeMeHTapHbIX (PyHKLIWN
[IpuMeHeHHe TIPOM3BOJHOW K HCC/Ie[OBaHUIO (PYHKLM Ha MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxoxxjeHre HaubosIbIero U HauMeHblIIero 3HaueHus: PyHKLUU Ha
oTpe3Ke
4.3 [TepBooOpa3Hast. iuTerpan
5 MHoXecTBa ¥ JIOrMKa
5.1 MHo>keCTBO, OnepaLuu HaJ, MHOXeCcTBaMu. /luarpammel Duepa — BenHa
5.2 Jloruka
6 BeposaTHOCTh ¥ cTaTUCTUKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMbIie U TIJIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v TOBEPXHOCTHU BPAILEHUS
7.5 KoopayHatbl ¥ BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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